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1 BBepeHue

MapuwpyTtuzatopbl MM-41xx — 3TO MapLupyTM3aTopbl, NpegHa3Ha4YeHHble Ansi COeAMHEHUS
Mexay cobon TeppuTopuanbHO-pacrnpeneneHHbix unmManoB M co3gaHus ceTu nepedavn OaHHbIX
pasnMYHoOro Ha3HavyeHus — KoprnopaTuBHas, BeJOMCTBEHHas, TEXHONOMMYECKas; a TaKkke opraHusauum
HagexXHoro u 6e30nacHoOro LWMPOKOMOMOCHOrO MOAKMYEHUs K cetun WHTepHeT. 3Tu ycTponcTBa
coyeTtaroT B cebe hyHKUUN MapLupyTusaLmm, KommyTaumm n obecnedyeHns 6esonacHocTu.

MM-41xx — mapLupyTMU3aTopbl, B KOTOPbLIX peann3oBaHbl:

e noggepxka TexHonormm MPLS wu npotokona BGP ana nogknwoyeHus K
MarmcTpanbHoMy 060opyaoBaHNIO ONepaToOpoOB CBA3Y;

e  (PYHKLMOHAsNbHOCTb BCTPOEHHOro KOMMYyTaTopa, KOTopasi MO3BONSAEeT ONTUMMU3NPOBaTb
NOCTPOEHME NOKANbHOWN CETH;

e TyHHerm VPN pans obbeauHeHus ceten punmanoB M nogpasfeneHun B eOuHYHo
NOKanbHYH0 CETb;

e cpeAcTtBa kadectBa obcnyxuBaHus (QoS) Ana  paumoHanbHOrO  UCMOfMb30BaHUSA
pecypcoB ceTv Npy OQHOBPEMEHHON Nepeade AaHHbIX, rofoca v BUAEO;

e cnuckn KoHTpons goctyna (ACL) ana obecneyeHnss 6€30MacHOCTU CETU U KOHTPONSA
CeTeBbIX NOAKMIOYEHUN.

Mpumep npumeHeHusa mappyTtmdatopos MM-41xx npueegeH Ha Puc. 1:

Tptax Oduc LeuTpankHblin  Lrx
MM-116M otpuc MM-116M  ATC
MuHW-ATC | I ==
IPIGRE TyHHens [N
e —m——— IR
Toptax 2 T Tortax
P | L 4 Elher-
Ethernet MM-41xx Jx - . < MM-41xx  Ethernet Channel
—— Cets . -
. npoeanaepa I 7 - =
— Cepeep
KomnbioTept MPaHUYHBIE MAPWPYTUEETORE!
nposainepa Eihernet

Oarunru IP-Tenadgon

Oarymkm

Puc. 1 — Ucnonb3oBaHue mapupytusatopos MM-41xx
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2 KomMmnnekT noctaBkKu

B KOMMMeKT nocTaBkM MapLlpyTu3aTopa BXo4aT:

e n3genue BbIOPAHHOIrO MCMOMHEHMS;

e KOHCOIbHbIN Kabenb;

e kabenb NUTaHWs AN NOAKMIOYEHUS K CETM MepeMeHHOro Toka HanpsbkeHnem 220 B (gns
mMoamcukaumn AC220);

e OBa kabens nNUTaHusA ANs NOAKMYEHUS K CeTU NepeMeHHOro Toka HanpsikeHnem 220 B (ans
moamdpukaumn ACR);

e KNeMmHag kornogka (ana mogudgumkaumm DCE0);

e KOMMJIEKT ANdA ycTaHOBKM B 19" CTONKY;

e 3arnywku gnsg cnortos SFP;

e yMakoBOYHas KOPOOKa;

e KOMMNAKT-AUCK C AOKYMEHTaLNeN.

MM-41xx © 2023 Zelax 4



3 Mopgudmkaumum

Ta6n. 1. Moaudmkaumm ycTpomucTs

Moaudmkaumsn MopTbl Komb6o- | Cnotbl Moptbl | MNMopThbl MopTbl Cnortbl
Ethernet nopTbl SFP WAN LAN LAN/WAN* pacwmpeHus

MM-4122-AC220 5 1 - 1 - 5 -
MM-4102-AC220 12 - 1 5 - 8 2
MM-4112-AC220 24 4 - 4 24 - 4
MM-4112-DC60 24 4 - 4 24 - 4
MM-4112-ACR 24 4 - 4 24 - 4
MM-4131-ACR - 8 - 8 - - 6

* - Pexxum paboTel LAN/WAN HacTpauBaeTcst MHAMBUAYANbHO AN KaXaoro nopTa.
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4 TexHUYeckue AaHHbIle

4.1
4.1.1

TexHM4YecKue XxapakTepucTUKn

q)yHKLIMOHan bHbleé BO3MOXHOCTHU

UHTepdenchbli:
10Base-T (IEEE 802.3);
100Base-TX (IEEE 802.3u);
100Base-FX (IEEE 802.3u);
1000Base-T (IEEE 802.3ab);
1000Base-X (IEEE 802.3z);
USB 2.0.

[dononHutenbHbIe MOAYNN:
moaynb ¢ noptamu G.703/E1;
MoAyrnb ¢ nopamu Ethernet;
mMoaynb ¢ noptamm STM-1;
moaynb 4G LTE.

MpoToKonbl 2-ro ypoBHA:

802.1d (STP), 802.1w (RSTP), 802.1s (MSTP) (HeT B MM-4131);

Root Guard (HeT B MM-4131);

LLDP;

Loopback Detection (HeT B8 MM-4131);

ULFD (UDLD);

IGMP Snooping v1, v2, v3 (HeT B MM-4122, MM-4131);
IGMP Snooping Fast Leave (HeT B MM-4122, MM-4131);
DHCP Snooping (HeT B MM-4122, MM-4131);

DHCP relay;

DHCP onuus 82;

PPPOE;

802.3ad (LACP) arperauus noptoB (HeT B MM-4131);
Port Isolation (HeT B MM-4131);

Bridging.

VLAN:
802.1Q;
802.10Q-in-Q VLAN Tag Termination;
konuyecTtBo nogaepxveaembix VLAN: 4094;
VLAN Ha ocHoBe nopTtoB (HeT B MM-4131);
MAC VLAN (HeT B MM-4122, MM-4131);
Voice VLAN (HeT B MM-4122, MM-4131);
Guest VLAN (HeT B MM-4131);
Subnet-based VLAN (HeT B MM-4122, MM-4131);
Protocol-based VLAN (HeT B MM-4122, MM-4131).

MapwpyTtusaums:

pasmep Tabnubl MapLUpyTM3aLuun:
MM-4122 — 30000 3anucein;
MM-4102 — 100000 3anucen;
MM-4112 — 100000 3anucen;
MM-4131 — 300000 3anucen.
IPv4 n IPV6;

RIP v1/v2, RIPng;

OSPF v2/v3;

IS-IS;

BGP 4/4+;

IP SLA;

VRRP/VRRPV3;

MM-41xx
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VBRP;

BFD;

PBR;

cTaTuyeckas mapLupyTusauus;
IRMP.

MHoroagpecHas paccbinka:
IGMP, MLD;
PIM-DM, PIM-SM, PIM-SSM, PIM-SDM, MSDP.

CeTeBble CnyX06bl U1 NPOTOKONbI:
Cratndeckuii/guHammyecknin NAT;
CraTtnyeckuin/auHammyecknn NAPT;
NAT ALG;

NAT64;
NAT66.

MPLS:
e MPLS, MPLS TE;
° VRF;
e LDP;
e L2VPN (VPLS, VPWS);
e L3VPN.

VPN:
e |PSec;
DVPN (HeT B MM-4102);
GRE;
IPIP;
ISATAP;
L2TP;
L2TPv3;
PKI;
IKE;
RSA;
VXLAN (HeT B MM-4102);
EVPN;
MVPN.

KauyectBO 06CnyxuBaHus (QoS):

e knaccudukauua Tpadurka Ha ocHoBe: Homepa nopta, MAC-agpeca NCTOYHUKA U Ha3HaYeHwus,
VLAN ID, 802.1p, IPv4-agpeca wuCTOuHMKA W HasHadeHusi, IPv6-agpeca WCTOYHUMKA W
HasHayeHus, Homepa nopta TCP/UDP, tuna npotokona, DiffServ (ToS, IP precedence),
BPEMEHHOro AvanasoHa;

e nojaepXxuBaemble TUMbl ovepenen:

o ana MM-4102 — FIFO, PQ, FQ, CBWFQ;
e NS ocTanbHbIX Mogenen — FIFO, PQ, FQ, CBWFQ, SPQ.

e RSVP;
° CAR;
e  OrpaHvyeHue Nornockl NponyckaHus ¢ warom 1 k6ut/c;
e  KONMMYECTBO o4epenen Ha Kaxaom nopry: 8;
e Traffic shaping.
Be3onacHoOCTb:
e MexceTeBoW akpaH (Stateful Firewall);
e 30HanbHbIM MexceTeBon akpaH (Zone-Based Firewall);
e npuesa3ka nopta kK MAC-agpecy (HeT B8 MM-4131);
e orpaHunyeHune konnyectsa MAC-agpecos Ha nopty (HeT B MM-4122, MM-4131);
e npocTble 1 pacwmpeHHble cnucku goctyna (ACL): MAC, IP, IP-MAC;
e (bunbTpauus gaHHbIX Ha ocHoBe: Homepa nopTa, VLAN ID, 802.1p, MAC-agpeca MCTOYHUKa 1

HasHayeHus, |IPv4/6-agpeca WCTOYHMKA M HasHayeHusi, Homepa nopTta TCP/UDP, Ttuna
npotokona, nonen ToS u IP precedence, nons EtherType, BpeMeHHOro AnanasoHa;
e port security (HeT B8 MM-4131);
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DPI (HeT B MM-4102);

URL dunbtpaums (Het 8 MM-4102);

ARP Inspection (3awwuta ot ARP-atak) (HeT B MM-4122, MM-4131);

IP-MAC-port binding (HeT B8 MM-4131);

802.1x (HeT B MM-4131);

ynpaenenune goctynom 802.1x Ha ocHoBe nopToB 1 MAC-agpecoB (HeT B MM-4131);
802.1x Guest VLAN (HeT B MM-4131);

RADIUS/TACACSH,;

nokaneHasi 6a3a nonb3oBaTenen;

KOHTponb broadcast, multicast n unicast wrtopma Ha kaxgom nopTy (Het B MM-4122, MM-
4131);

o AAA.

MpounsBognTenbHOCTb:
e MpPoOuU3BOAMTENBLHOCTDL (AN1a KagpoB Ethernet anuHon 64 G6arnTa):
MM-4122 — 0.3 Mn/c;
MM-4102 — 0.8 Mn/c;
MM-4112 — 1.3 Mn/c;
MM-4131 — 8 Mn/c.
e onepaTMBHasi NaMsiTb:
MM-4122 — 512 Mb6awuT;
MM-4102 — 1 6anT;
MM-4112 — 1 '6anT;
MM-4131 — 2 6anT.
e flash-namsaTsb:

e MM-4122 — 128 Mb6awur;

e MM-4102 — 128 Mb6awur;

e MM-4112 — 8 ['6aurT;

e MM-4131 — 8 '6anT.

YnpaBneHue u MOHUTOPUHT:
ynpaBrneHne/MoHUTOpUHT Yepe3 nopT Console;
komaHgHasi ctpoka (CLI), aBa ypoBHsI AOCTyNa: MOHUTOPWHT, yNpaBreHue;
Telnet;

SSHv1 unv2;
IPv4/v6-ynpaBneHue;
DHCP-knueHT;

SNMP v1, v2c, v3;

SNMP Trap;

RMON v1;

noKanbHbIN XXypHan cobbITui;
Syslog;
SFTP/TFTP/FTP-KNueHT;
SFTP/TFTP/FTP-cepBep ;
DHCP-cepgep;
Telnet-cepBep;

DNS Relay;

DNS client;

NTP;

Netconf;

IPFIX;

3epkanupoBaHue noptoB (SPAN): one-to-one, many-to-one;
RSPAN (HeT B MM-4122, MM-4131);
DNS Transparent Proxy;
ZTP.

IPv6:
IPv6 cnuckun goctyna;
QoS Ha ocHoBe |IPV6;
IPv6 ICMP;
IPv6 ND.

MM-41xx © 2023 Zelax 8



OwarHocTuka:
e [MarHocTuka ontudeckux TpaHcmeepoB (SFP) DDM;
e ping, traceroute, debug;

e CcBeTOAMOAHas MHAUKaLUUS.

4.1.2

KOHCTPYKTVIBHOG ncnosiHeHue n aneKTponutTaHume

BapI/IaHTbI KOHCTPYKTUBHOIO UCNOJTHEHUA U ANEKTPONnUTaHuAa n3agenna npmeeneHbl B Tabn. 2.

Ta6n. 2. BapyaHTbl KOHCTPYKTUBHOIO UCMONTHEHUSA

Moaudukauusa

KoHcTpyKkTMBHOE
MUcnosnHeHue m
rabapuTbl
(WxIxB)

Macca,
He 6onee

Tun n KonnyecTBO
ONoKOB NUTaHMUA

MoLwHoCTb,
He Gonee

HanpsixeHue n
yacTtoTa
3neKTponuTaHms

MM-4122-AC220

MeTtannuyeckun
Kopnyc
260x192x44,2 mm

2 Kr

MM-4102-AC220

MeTtannuyeckunn
Kopnyc
340x260x44,2 mm

3 Kr

MM-4112-AC220

MeTtannuyeckunn
Kopnyc
443x381x44,2 mm

5,5 kr

MM-4112-DC60

MeTtannuieckun
Kopnyc
443x381x44,2 mm

55«kr

OaunH
BCTPOEHHbIN 6ok
nUTaHus

20 Bt

26 BT

54 Bt

~100..240 B,
50..60 'y,

54 BT

=18...72B

MM-4112-ACR

MeTtannuieckun
Kopnyc
443x381x44,2 mm

55«kr

MM-4131-ACR

MeTtannuyeckun
Kopnyc
443x381x44,2 mm

55«kr

[Ba BCTPOEHHbIX
©noka nuTaHns

54 BT

60 BT

~100..240 B,
50..60 'y,

Bce MapLpyTn3aTopbl UMEOT aKTUBHOE OXInaXXgeHue.

4.1.3

YcnoBusa akcnnyatauum

YcnoBust akcnnyataumm usaenui:

TemnepaTypa okpyxatowen cpeasl — oT 0 go 45 °C;
OTHOCUTENbHas BMNa)HOCTb Bo3ayxa — oT 5 go 85 % 6e3 koHaeHcarTa;
pexumMm paboTbl — KPYrnoCyTOYHbIN;

HapaboTtka Ha oTka3 — 100000 yacos.

MapLUPYTI/I3aT0p OOIMKeH ObITb NOAKIMIOYEH K cucTemMe ANEKTPONMNTaHnA ¢ 3a3emMsieHneM.

4.1.4

YcnoBusa XxpaHeHns nsgenui:
TemnepaTtypa okpyxatowen cpeasl — oT 0 go 45 °C;
OTHOCUTEeNbHas BMaXHOCTb Bo3gyxa — oT 5 fo 85 % 6e3 koHaeHcara.

YcnoBusa xpaHeHus

9 © 2023 Zelax
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4.2 MopTbl n3genus

4.2.1 MopTt Ethernet

dusnyeckun nHrepdenc: 10Base-T/100Base-TX/1000Base-T;

peXvMbl 0OOMeHa: NoNyAyNieKCHbIA MU AYNIEKCHbIN;

aBToMaTtmyeckoe cornacosaHve napameTtpos (AutoNegotiation) 802.3/802.3u/802.3ab;
asto MDI/MDI-X;

TMN pa3beMa: po3eTka RJ-45 (Ha3HavyeHMe KOHTaKTOB ykasaHo B [punoxenunn 1).

Pagom ¢ noptamu Ethernet pacnonoxeHbl nHgukatopbl LNK/ACT, oToGpaxatolime cocTtosHne
NnopToB.

4.2.2 SFP-cnot

SFP-cnoTt npegHasHadeH ons yctaHoBki SFP-moaynen.
e ctaHgapT: 100/1000Base-X SFP;
e ckopocTb nepegayun: 100/1000 MéuT/c.

HonyckaeTcs “ropsiyas” 3ameHa moayns (hot-swap).

4.2.3 Console

MopT Console wnto3a umeet undposon nHTepdenc RS-232 (sBce moandukaumm) n nHTepdenc
USB (tonbko Ha MM-4131 n1 MM-4102).

XapaKkTepucTukun nHtepdgenca RS-232:
e  BbINOMHSAET pyHKUMM ycTponcTea Tuna DCE;
CKOPOCTb aCUHXPOHHOro obmeHa — 9600 6uT/c;
KonmnyecTBo GUTOB JaHHbIX — 8;
KOHTPOITb MO YETHOCTU NN HEYETHOCTU OTCYTCTBYET;
Konm4ecTtBo cTon-6mtoB — 1;
yrpaBneHne NnoTOKOM AaHHbIX OTCYTCTBYET;
Tun pasbema — RJ-45 (Bce moandukaumn).

XapaKkTepucTtukun nHtepdgenca USB:
TMn pasbema — micro USB.

HasHaueHne koHTakTOoB nopta Console RJ-45 npusegeHo B lMpunoxeHun 2. MNopt Console
micro-USB nmeeT cTaHAapTHOE Ha3HayYeHne KOHTaKTOoB.

4.2.4 MopTt USB

MopT npeaHasHayeH Ansa NOAKMIOYEHNS BHELHEro HakonuTens.
e Tun pasbema: USB tun A.

MopT USB T1n A umeeT cTaHO4apTHOE Ha3HayYeHne KOHTaKToB.

MM-41xx © 2023 Zelax 10



4.3 BHelwHun BuA

43.1 MepeaHsana naHenb

Ha nepegHen naHenu pacnonoXxeHbl criefyoLlime 3nemMeHTbl:
CBETOAMOAHbIE NHANKATOPSI;
pa3beMbl NopToB Ethernet;
pasbeMbl SFP cnoTos;
pasbembl nopToB CONSOLE;
pasbem USB;
yTonsneHHas KHomnka Reset.

;alax

CONSOLE | LAN/WAN

OO 00

Puc. 4 — Bug nepegHen naHenu mapwpytusatopa MM-4122-AC220

MM-4122-AC220

CONSOLE

L~ .03

Puc. 2 — Bug nepegHen naHenu mapwpytusatopa MM-4102-AC220

e &

cousoLe use m I | | | | | | | | | l | | | | | I

u | MM-4112-AC220
ova 2vas 0d 18 23 24 0% 18 24 38 43 sk sk 78 3 od ndnd 128 b 1wk ish ek 78 0d b nd b ndnd

Puc. 3 - Bua nepegHen naHenu mapupytusatopa MM-4112-AC220, MM-4112-DC60

10 10 20 10 (0 5o o 1o

AN

o Casrawos Pociws
]l E
E u [:, MM-4112-ACR
o RvaS 0% 14 23 34 0% 18 23 38 43 s& o3 78 83 98 w3 nd 128 138 13 158 105 7h 105 wh 2828 23 nd

Puc. 4 — Bua nepegHen naHenu mapupyTtusatopa MM-4112-ACR

e o
Caensuos Peocan
co SOLE  USB
MM-4131-ACR
ran

Puc. 5 — Bua nepegHen naHenu mapupytusatopa MM-4131-ACR
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4.3.2 UHankaTopbl, pacnosfioXeHHble Ha nepeaHen naHenu

Ha nepegHen naHenu MapLUpyTU3aTOPOB pacrofoXeHbl cnefywolune mHaukatopbl: STATE,
PWR (Ha mogudmkaumax 6e3 pesepBupoBaHus nutaHus), PWR1 n PWR2 (Ha mogudumkaumsax c
pesepBupoBaHnem nutaHus), FAN (kpome MM-4122), USB (kpome MM-4122), CONSOLE RXD,
CONSOLE TXD, ETHERNET 1000M (Tonbko Ha MM-4122), ETHERNET ACT (Ttonbko Ha MM-4122),
ETHERNET LNK/ACT (Ha MM-4102, MM-4122, MM-4131). OnucaHne MHAMKaATOPOB NpeacTaBfieHo B

Tabn. 3.
Tabn. 3. OnucaHne NHAMKaTopoOB nNepegHen naHenn MM-41xx
UHpgukarop CocTtosiHue OnucaHwue
CBeTunTCS NOCTOAHHO (TOSBKO YCTPONCTBO HaxoauTcs B nNpouecce
Ha MM-4122) mHnyuanusauum MO
Mwuraet 4acTo (c yactotom 0,5 YCTpPONCTBO HaxoauTcs B npouecce
STATE 'y) (Ha MM-4112, MM-4131) mHnguanuaauum MO

MwuraeTt meaneHHo (c YacToTomn
5 I'y) (Ha Bcex moamdukaumsix)

YCTpoOWCTBO paboTaeT B LUTAaTHOM pexume

He cBetutcs

C6ow paboTbl ycTponcTea

PWR

CBeTuUTCs NOCTOSIHHO

HanpﬂmeHme NMNTaHNA NogaHo

He cBetutcs

HanpsikeHvne nuTaHusi oTCyTCTBYET

PWR 11 PWR 2

CBeTuUTCs NOCTOSAHHO

HanpsikeHune nuTaHnsa nogaHo Ha 6nok
nutanusa 1 n/mnmn 6noK NuTaHus 2

He cBeTtutcs

HanpsikeHne nuTaHua oTcyTcTByeT Ha Bnoke
nutaHusa 1 n/mnmn Ha 6noke NUTaHus 2

CBeTuUTCs NOCTOSAHHO

BeHTungatop ncnpaseH

FAN
He cBetutcsa BeHTuUnATop HevcnpaseH
CBeTuntCs NOCTOSAHHO USB yCTpONCTBO NOAKITHOYEHO
USB Mvraet Mponcxoant obmMeH aaHHbIMK ¢ USB

YCTPOWCTBOM

He cBeTtutcs

USB yCTpoONCTBO HE NOAKITHYEHO

CONSOLE RXD

MwvraeTt 3eneHbiM LBETOM

[MopT CONSOLE npuHMMaeT gaHHble

He cBetutcs

OTcyTCTBYET NPUEM AaHHbIX Ha NOPTY
CONSOLE

CONSOLE TXD

Mwuraet »enTbiM LBETOM

Mopt CONSOLE nepepnaér gaHHble

He cBeTtutcs

OTcyTCcTBYET Nepenayda AaHHbIX Ha NopTy
CONSOLE

ETHERNET LNK/ACT

MwuraeT 3eneHbIM LBETOM

JInHna ucnpasHa, MAET npném/nepenaya
OaHHbIX

CBeTuTCS 3eneHbIM LLBETOM

JInHna ncnpaBHa, gaHHble HE nepegarTca

He cBetutcsi

MopT BbIKIOYEH

MM-41xx
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4.3.3 3agHAda naHenb

Ha 3agHen naHenun pacnonoXeHbl CneayoLmne afNemMeHTbl:

KneMmma 3a3eMneHus;
pa3sbeM IEC 320 ansa nogknioveHus K ceTn nepeMeHHoro Toka (Ha mogudunkaumsx MM-4122-
AC220, MM-4102-AC220, MM-4112-AC220);

e [Ba pasbema IEC 320 ansa nogkntoveHus kabenen anekTponutaHusi MepeMeHHOro Toka (Ha
moandpukaumsax MM-4112-ACR n MM-4131-ACR);

e KNeMMHas Konogka Ansd MOAKMYEHUS K MCTOYHWKY MUTaHUA NOCTOSIHHOrO Toka  (Ha
moandpukaummn MM-4112-DC60);

e nepeknoyaTenb NUTaHMS.

Puc. 10 — Bug 3agHen naHenu mapwpyTtusatopa MM-4131-ACR
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5

YcTaHOBKa M NoAaknoyYeHne mapLipytusaropa

YcTaHoBKa u3genus JOIMKHa MPOU3BOAMTBCA B CYXOM oTannvMeBaemMom nomelieHun. Mepen
YCTaHOBKOW HEOBXOAUMO NMPOM3BECTU BHELLHUA OCMOTP U3Aenus C LeNblo BbISBNEHUS MeXaHU4ecKux
NOBPEXOEHWUI KOpNyca N COEeANHUTENbHbIX 3NIEMEHTOB.

I'Iepe,u, nogknwyeHnem mnagenua cneayet BHUMMaTelNbHO N3YHUTb HAacToALllee PyKOBOACTBO.

Ecnn usgenue xpaHunocb npu Temnepatype Hwke 0 °C, nepen nepBbiM BKMAOYEHWEM €ro
Heo6xo4MMO BbiAepXXaTb NPY KOMHATHON TeMnepaType He MeHee [BYX YacoB.

51 YcTtaHoBKa

YcTaHoBuUTE MapLupyTmM3aTop B 19-A10MMOBYIO CTONKY MM Ha POBHYIO MOBEPXHOCTL (Hanpuvep,
Ha cTon).

CnenyeT MeTb B BMAY, YTO:
Ka)koe YCTPOMCTBO B CTOMKe Npu paboTe BblAeNsieT TENSO, No3TOMY YCTPOWCTBA HE OOMKHbI
pa3MeLLaTbCsl B CTOWMKE BMIOTHYHO;
AeTanu CTOWKM WM PacrofioKeHHbIX B Hel YCTPOWCTB He [OJDKHbl  3aKpbiBaTb
BEHTUMALMOHHbIE OTBEPCTUS MapLLpyTM3aTopa.

572 MopknoYveHne anekTponuTaHus

MocnepoBaTenbHOCTb MNOAKITHOYEHMS:

ansa mogudbmkaumi ¢ nigekcom AC220:

e ybBeauTech, YTO NepeknoYaTenb NMTAHUS HAXOOUTCS B BbIKIKOYEHHOM nonoxenun (0);

e MNOAKMNIOYMTE KNEeMMY 3a3eMMeHNss MapLUpyTM3aTopa K BHELLHEMY 3aLUTHOMY 3a3eMIIEHUIO;

e BCTaBbTe PO3eTKy Kabens nuTaHusi (BXOAALLErO B KOMMSEKT MOCTABKN) B pa3bEeM Ha NaHemnm
MapLupyTu3aTopa, a BUIIKY Ha OPYroM KOoHue Kabens nutaHuss — B PO3eTKY 3M1eKTPOCeTH.
HanpspkeHne NnuTaHust 4OMMKHO COOTBETCTBOBATL TpeboBaHUSIM, yka3aHHbIM B Tabn. 2;

e MepeBeguTe nepeknioyvaTens NUTaHWs BO BKMOYEHHOE nonoxeHune (1).

e ans moaudmkaumn ¢ nHgekcom DC60:

o ybeauTtechb, YTO NepekntovaTernb NMTAHUA HaXoaUTCS B BbIKMOYeHHOM nonoxexHuu (0);

e MOAKMNIOYMTE KNEMMY 3a3eMIEHNST MapLUPyTM3aTopa K BHELLUHEMY 3aLUTHOMY 3a3EMITEHUIO;

e nepej Hayanom noakMoYeHUs UCTOYHUKA NUTaHUS K KNEMMHOW KONoAKe mMapLupyTusatopa
(BxOOsLLEN B KOMMIEKT NOCTaBKM) yoeamTech, YTO UCTOYHMK MUTAHUSA MOCTOSHHOMO TOKA, K
KOTOPOMY MAaHUPYeTCH BbINOMHATL NOAKMYEHNEe MapLLIpyTU3aTopa, BbIKIMIOYEH;

e  U3BMNEKUTE KNEMMHYIO KOMOAKY M3 MapLupyTusaTtopa U Nogkniovymte UCTOYHMK NOCTOAHHOIO
TOKa K KNeMMHOW KONMoAKe MapLupyTusaTtopa, cobnogas nonspHoCTb, NOCre Yero BCTaBbTe
KNeMMHYIO KOMOAKY B pa3beM MUTaHUSA MapLupyTusaTopa;

e MoJanTe HanpshkeHue nuTaHuss Ha KOMMYyTaTop. HanpsbkeHve nuTaHus  OOJPKHO
COoOTBETCTBOBaTb TpeboBaHWSM, ykasaHHbIM B Tabn. 2;

e MepeBeguTe nepeknioyvaTens NUTaHWS BO BKOYEHHOe nonoxeHue (1);

e ybBegutecb B TOM, YTO 3aropencsa vHaukatop PWR Ha nepegHen naHenu maplipytusatopa
(Ha Mogndurkauuax c pesepsnpoBaHNUEM NUTAHUS NPUCYTCTBYIOT nHamkaTopbl PWR1 n PWR2
Onsi AByX GITOKOB NMUTaHWA);

e rocne nojayuM nUTaHUA Ha  MaplpyTtusaTtop, wusgenue BbINOMHSET  npouenypy
CaMOTECTUPOBAHNA 1 HaYanbHOM 3arpy3ku.
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6 YnpaBneHue

6.1 CnocoGbl ynpaBneHus

HacTpovika napameTpoB 1 ynpasneHre MapLIpyTU3aTopoM OCYLLIECTBNSAETCS:

e yepes nopT Console npy NOAKMIOYEHMN K HEMY BHELLHEro TEpMUHana, B Ka4ecTBe KOTOpPOro
MOXET MCMONb30BaTbCH NEPCOHAbHbIV KOMMLIOTEP;

e yepe3d nwbon nopt Ethernet. lNpw nogkntoyeHnn 4yepes nopt Ethernet, ynpasnexue
ocyLLecTBnsieTca nocpeacTsom npotokonos Telnet, SSH unu SNMP.

BHumaHue! [ns nopknodeHns yepes nopT Ethernet Heo6XxoaMMO HAcTPOWUTH COOTBETCTBYHOLMIA L3-
nHTepdenc ans ynpaenenus (cm. n. 6.1.2).

6.1.1 YnpaBneHue 4yepe3 nopt Console

YnpaeneHne  mapuwpytmusatopamum  Mogudukaumn  MM-4131 n MM-4102  moxeTt
ocylecTBNsATbLCA Yepe3 nopT Console RJ45 ¢ nHtepgencom RS-232 unu yepes nopt Console micro
USB ¢ nHTepdericom USB. YnpaBneHue ocTanbHbiMM MOANDUKALNAMU MapLLUPYTM3aTOPOB Yepes nopT
Console ocyLlecTBnseTca TONbKO C MCNONb30BaHMEM UHTepdenca RS-232.

[na nogkntoveHnst K mapLipyTmsaTopy dYepes nopt Console ¢ uHtepdencom RS-232, k aTomy
nopTy nogkntoyaetca yctponctso tuna DTE, BbinonHsiowee @QyHKUMIO TepMuHana (danee Ans
KpaTKOCTW 3TO YCTPOWCTBO UMEHyeTCs TepmuHanom). lNogknioyeHve TepmuHana k nopty Console ¢
nHtepdencom RS-232 m3genus npousBoAUTCS C NOMOLLbIO kabensi, NOCTaBNSEeMOro B KOMMMEKTE C
MapLUPyTU3aTOPOM.

Mpn nogknoyeHUn K MaplupyTtudaTtopy yepes nopt Console ¢ uHtepdencom RS-232, nopt
TepMuHana gosmkeH BbiTb HAaCTpoeH cneayowmm obpasom:

e CKOpPOCTb aCMHXPOHHOro obmeHa — 9600 6uT/c;

e 4yucno 6UToB AaHHbIX — 8;

e KOHTPOJib MO YETHOCTU UMM HEYETHOCTU OTCYTCTBYET;

e yucno cron-émrtoB — 1;

e yMpaBreHne NOTOKOM AaHHbIX OTCYTCTBYET.

Mpwn ynpaeneHun mapwpyTtunsatopom Yyepes nopt Console ¢ nHtepgencom USB, k aToMy nopTy
nogkntoyaetca nopt USB K unu HoytOyka. MNogkniodeHme k nopty Console ¢ mHTepdericom USB
npou3BoauTCA C MOMOLLbIO cTaHgapTHoro kabens USB Type-A — micro USB (gaHHbIn kabenb B
KOMMNIIeKTe C MapLUPyTU3aTOpPOM He NOCTaBNAeTCs).

[na nogknoyeHna K mapLlupytmsaTtopy yepes nopt Console ¢ mHTepdencom USB, HyXHO
BbIMOMHUTL Crieayrowme AencTBus:

e ycTaHoBUTb Ha MK unn HoyTOyK, C KOTOporo OyaeT BbIMOMHATLCSA MOAKIYEHNE, ApanBep
BupTyansHoro COM-noprta;

e nogknounTb MK nnn HoyTbyk K MapLupyTu3aTopy ¢ nomollbto kabens USB Type-A — micro
USB;

e nocrne nogkntodeHus USB-kabens, Ha MK 6ygeTr aBTOMaTMyecku CO3faH BUPTYaribHbIN
COM-nopT, UCNONb3ys KOTOPbIA MOXHO OCYLLECTBUTb NMOAKMOYEHNE K MapLUpyTM3aTopy.

6.1.2 YnpaBneHue 4yepe3s nopt Ethernet

YnpaeneHue ycTponctBom 4epe3 nopT Ethernet npoussBogntcsa nocpeacTBoM MNPOTOKOSOB
Telnet, SSH n SNMP, n moxeT ocywecTBnaTbCs yepe3 nwobon nopt Ethernet. Ona ynpasneHus
nocpenctsoM npotokorioB SSH u SNMP Ha wmapwpyTusaTope [OMKHbl ObiTb NPOV3BEAEHbI
OONOMNHUTENbHbIE HACTPOWKN, ONMUCaHHbIE B COOTBETCTBYIOLLMX pasgenax pykoBoACTBa NO HACTPOWKeE.

[ns ynpaBneHus ycTponcTBom no npotokonam Telnet n SSH moxeT ncnons3oBaTtbes yTunuTa
PuTTY, Haxogswascsa B OTKPbITOM [OCTyne, WM aHanornyHble yTunuTbl. [Ona  ynpaBneHus
ycTponcTBoM no npotokony SNMP HyxHo ncnonssosate SNMP-meHemxep.

[na ocylwecTBneHnsa yaoaneHHoro ynpasneHus MapLupyTu3aTopoM MOXHO mcnonb3oBatb L3-
nHtepdenc VLAN (Ha Bcex mogndmkaumsx kpome MM-4131) unu dpumsunuecknii L3-nHtepdenc (Ha Bcex
mMoandmkKaumsax).

Mpumep HacTponkn L3-nHteppennca VLAN ans yaaneHHoro ynpasneHus MapLlpyTn3aTopom:

1. TpuceoeHue IP-agpeca nHtepdency VLANI:
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router>en

router#config terminal

router (config) #interface vlan 1

router (config-if-vlanl)#ip address 192.168.1.254 255.255.255.0

2. CospgaHve yyeTHOW 3anucuy nonb3oBaTens:

router>en
routerfconfig terminal
router (config) #user admin password 0 12345

loe «admin» — nMs nonb3oBaTens, «0» — 3agaHne He3awungpoBaHHOro nNapons, a «12345» — naponeb.

Mpumep HacTpomkn  dmamdeckoro  L3-vHTepdbenica Ona  yganeHHoro  ynpasBfeHus
MapLUPYyTN3aTOPOM:

1. TMMpuceoeHue IP-agpeca cdusmdeckomy L3-uHtepdency gigabitethernetO:

router>en

routerfconfig terminal

router (config) #interface gigabitethernetO

router (config-if-vlanl) #ip address 192.168.1.1 255.255.255.0

2. C03ﬂaHMeyquHOﬁ3aﬂMCMﬂOﬂbSOBaTeﬂH

router>en
router#config terminal
router (config) #user admin password 0 12345

'oe «adminy» — nmsa nonb3oBaTens, «0» — 3agaHne He3awngpPoBaHHOro naposns, a «12345» — naponb.

BHumaHue! lNocne 3aBeplieHna atanoB 1 M 2 UWHCTPYKUWA, NPUBEOEHHbLIX B HACTOsILEM pasgene,
crnegyeT BbINOMHMTL KOMaHay copy running-config startup-config, 4Tobbl coxpaHWTb HACTPOMKW B
3HEProHe3aBMCMMYKO NaMsiTb. B NMpOTMBHOM criyyae, BBEOEHHbIE HACTPOMKM HE COXpaHATCHA mnocrne
nepesarpyskv MapLupytu3aropa.

6.2 YnpaBneHue 4yepes KOMaHAHYIO CTPOKY U peXnUMbl paboTbl

Mpun ynpaeneHun yctponcteom nocpeactsom CLI (Command Line Interface), nonb3oBatens
BBOOWUT KOMaHAbl B BuAe nocriegoBaTenbHOCTU CMMBOSIOB B KOMaHOHOW CTPOKE, PacrofioXeHHOW Ha
9KpaHe TepMmuHana. PesynbTaTbl BbINOMIHEHWS KOMaH4 BbIBOAATCA Ha 9KpaH TepMuHana Hag
KOMaHZHOW CTPOKOW, MPpWN 3TOM TEKCT COOBLLEHMI CABUraeTcs CHU3Y BBEPX MO Mepe ero NocTynseHus.

[nsa pasrpaHuyeHunsi Npae 4OCTyna K KOMaHAaM ynpaBreHusi CyLLEeCTBYIOT [1Ba pexuMa:

e MONb30BaTENbCKUA PEXUM, MPU KOTOPOM paspelléH AOoCTyn K KoMaHO4aM MOHUTOPUHra.
B aTOM pexumMe Henb3s N3MeHsITb KOHUrypaumio n3genms;

e MPUBUIMErMPOBAHHbBIA PEXUM, NPU KOTOPOM paspelléH AOCTYN K KOMaHAaM MOHWUTOPUHra u
N3MEHEHNs1 KOHUrypaLum usgenus.

B Tabn. 4 npuBegeHbl OCHOBHbIE PEXUMbI YNPaBNeHUs, KOMaHabl BXO4a M BbIXO4A U3 HUX U
COCTOsIHME KOMaHOHOW CTPOKM.

Tabn. 4. Pexxumbl ynpaBrieHus

Pexunm Bxop Bup, OnucaHue Bbixog un3
ocyuliecTBnsieTcs KOMaHAHOWM pexuma
CTPOKM BbIMOJIHAETCA
Monb3oBaTenbCckmn HakaTuem KnasuLn router> JocTynHbl  KOMaHAabl | -
“Enter” MOHUTOPUHIa
MpuBMNEernpoBaHHbIA | B NONb30BATENBCKOM router# JocTynHbl  kOMaHAbl | KOMaHZOW exit
peXvMe BbINONTHEHNEM MOHWTOPWHra n
KomaHabl enable HacTPOMKK, a Takke
pPEXNUMBI
KOH(pUIryp1poBaHus
KoHcpurypupoBaHus B MPMBUNENMPOBaHHOM router(config) | JlocTynHbl KOMaHAbl | koOMaHgon end
06LLECUCTEMHBIX pexvume BbiNonHeHnem | # HaCTPOWKM unm exit
napameTpoB KomaHgbl configure 06LEecncTeMHbIX
terminal napameTpoB
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KoHdurypmposaHus B pexume router(config- | JJocTynHbl KOMaHAbl | KOMaHZOW exit
NHTEepdencos KOH(OUrypupoBaHus if-{name})# HaCTPOWKM
00LLEeCMCTEMHBIX napameTpoB
napamMmeTpoB UHTepdencos
BbIMOSIHEHNEM KOMaHAbI
interface c ykasaHnem
TMna n Homepa
uHTepdgenca
HacTtpoinku nyna | B pexume router(dhcp- | JocTymHbl KOMaHAbl | KOMaHZOW exit
appecos DHCP KOHpMrypuposaHus config)# HaCTPOWNKM
obLecmcTeMHbIX napameTpoB nyna
napamMmeTpoB dhcp
BbIMNOJIHEHNEM KOMaHAbI
ip dhcp pool <name>
HacTpoikn  CnucKoOB | B pexume router(config- | JJocTynHbl KOMaHAbl | KOMaHZOW exit
gocTyna KOH(UrypupoBaHus std-nacl)# HaCTPOWKM
06LLEeCUCTEMHBIX L napameTpoB
napameTpoB Switch(config | cTaHgapTHoro n
BbIMOSIHEHNEM KOMaHAbl | -ext-nacl)# pacLUMpeHHOro
ip access-list {standard | CMNCKOB AocTyna
extended} <name>
HacTtpoinkm B pexume router(config- | JJocTynHbl KOMaHAbl | KOMaHZOW exit
MapLupyTusaumm KOHpMrypuposaHus {'bgp | irmp | | HacTpoWikn
06bLecncTeMHbIX isis | ospf | | napameTpos
napameTpoB rip | static })# | npoTokonos
BbIMNOSIHEHNEM KOMaHAbI MapLupyTusaumm
router bgp | irmp | isis |
ospf | rip | static
6.2.1 CuHTaKkcuc KomaHpg
CuvHTakcmc KomaHAa, BBOOUMbIX B KOMaHAHOW CTPOKe:
KOMaHAa <nepemeHHasa> { napameTp | ... | napameTp } [ napameTp |
roe:
KomaHga — cTporo 3agaHHasi nocrnegoBaTenbHOCTb CYMMBOMOB, onpeAensiowas gansHenwmue
napameTpbl.

MapameTp — kntoveBoe cnoBo, IP-agpec, macka cetu, IP-agpec ¢ mackon, MAC-agpec, 4mcno,

CIoBO, CTpOKa.

KomaHga v napamMmeTpbl OTAENAKTCA OPYr OT Apyra npo6enaMV|.

I'IpM OMNCaHUn CMHTaKCMCa KoMaH4 UCMOJIb3YyTCA crieayrwme 00603Ha4eHus:

o B (purypHbix ckobkax {} ykasbiBaloTCa obsi3aTtenbHble napameTpbl;

e B KBagpaTHbIX ckobkax [] ykasbiBatoTcs Heobs3aTernbHble NapameTpsbl;
o cumBon “|” obo3dHauaeT nornyeckoe “mnn” — BoIBOP MEXAY pa3nNMyYHbBIMKU NapameTpamu;
e KIOYEBbIE CIIOBA BbIAENSOTCS XUPHBIM LLUPUGTOM.

[nsa ncnonHeHns HabpaHHOW kOMaHObl HEOOXO0OMMO HaxaTb KnaBuwy “Enter”.

[ns nony4yeHnss KOHTEKCTHOWM CMpaBKN UCMOMb3yeTcst cumBon “?”.

Mpu HaxaTum knaeBuwmK Tabynaumm “Tab” npoucxoguT aBTOMaTUMYeCKoe [OONpeaeneHue
COKpaLLEeHHbIX Ha3BaHWI KOMaHA U HEKOTOPbIX TUMOB NapaMeTPoOB A0 MX MOSIHOrO BUAa, Wiu, B cryyae,
Korga HecKorbKO KOMaH/, Ha4yMHalTCSA C OANHAKOBbLIX CUMBONMOB, 40 UX obLLen YacTu.

MocneaHue gecATb BBeAEHHbIX KOMaHA XpaHATca B Gydepe. YToObl Bocnonb3oBaTbCcs paHee
BBEJEHHOWN KOMaHOOW, HEOOX0AMMO HaXaTb knasuwy “1” (BBepx) unm “|” (BHM3).

6.2.2

KoHTekcTHas cn paBKa

[na nony4yeHUsa KOHTEKCTHOW cnpaBKM Ucnonb3yetca cumeon “?”. [laHHasa onepauusa AOCTyMNHa

BO BCEX pexunmax.

Mpu BBOAE cmBONa “?” BLIBOAUTCHA CMMCOK KOMaHL, AOCTYMHbIX B JAHHOM pexume.
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Mpumep. Ncnonb3oBaHe KOHTEKCTHOW CMpaBKW Aris NMOMyYeHUsl CMCKa KOMaHZ, AOCTYMHbIX B

NoJib30BaTEJIbCKOM peXunume:

router#?
arp
bootloaderbackup
cellular
configure

Ccopy

system
sysupdate
telnet
whoami
write

Command arp

Command bootloaderbackup

Cellular config command

Turn on configuration commands mode
Copy a file

Command system

Update system software

Open a telnet connection

Who am 1

Write current running configuration to a
destination

Mpn BBOOE cumBona “?”
JaHHOWN KOMaH/bl.

yepes npoﬁen nocne KomMaHAgbl BbIBOOAUTCA CMUCOK MapamMeTpoB

Mpumep. Vicnonb3oBaHWe KOHTEKCTHOWM CMpaBKK ONS MOSyYeHnst Crcka napameTpoB KOMaHabl

copy:

routerfcopy °?

file-system
ftp

ftps
running-config
sftp
startup-config
tftp

from
from
from
from
from
from
from

file system

ftp: file system
ftps: file system
running configuration
sftp: file system
startup configuration
tftp: file system

Copy
Copy
Copy
Copy
Copy
Copy
Copy

6.2.3

CooOLeHuna o6 owmnbkax

B Tabn. 5 npuBeaeHbl cooblleHns o6 ownbkax, KOTopble MOTrYT BbIBOAUTLCA BO BpeMsi paboThbl

C KOMaHLHOWM CTPOKOW.

Tab6n. 5. CoobuweHuns 06 owmnbkax, BbiIBOAUMbIE NPU paboTe ¢ KOMaHAHOM CTPOKOW

Coob6LeHue 06 owunbke

OnucaHue oINOKKU

% Unknown command

KomaHga He pacnosHaHa

Type "<BBegeHHas komaHga> ?" for a list of

KomaHga 6bina pacnosHaHa, HO Npu BBoAe

subcommands KOMaHAbl He ObINn ykasaHbl BCe Heobxoaumble
napameTpbl
% Invalid input detected at '~ marker BeeneHHas KoMaHAaa unm onepaTop,

HaunHawLWMcs co 3Haka ', He cylwecTByer,
BBedeEH C owmbkaMmn  Unu BBeJeEH He B
cooTBeTcTBYlOLEeM nogMmeHto CLI
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v

CoxpaHeHue u 3arpy3ka KoHcpurypaumm

7.1 CoxpaHeHue KoHcpurypaumm

Bo wu3bexaHne notepu paboyver KOHUrypauun, CBS3aHHOW C Mepe3arpy3kon unm
OTKIMIOYEHMEM NUTaHWS, BbINOMHMUTE KOMaHAy copy running-config startup-config unm write.

Mpumep. CoxpaHeHne paboyen koHdUrypauum:

PE2#copy running-config startup-config
Building Configuration...
done

PE2#write

Are you sure to overwrite /flash/startup (Yes|No)?y
Building Configuration...done

Write to startup file ... OK

7.2 CoxpaHeHune KOH(Urypauum Ha cepBepe

Mpouenypa coxpaHeHus KoHUrypauum 3akniovaeTca B KONMpoBaHuu darnna ¢ HacTponKamu
N3 sHeproHesaBucumown namstn magenus (Flash-namate) Ha cepsep. Npy 3TOM Mcnonb3yeTcs OQuH U3
npoTokonoB FTP (File Transfer Protocol) unn TFTP (Trivial File Transfer Protocol).

fAns coxpaHenust paiina ¢ HACTPOKaMM BEINONHUTE ClIEAYIOLLME NEACTBI:
1. Bkntouute cepsep FTP/TFTP;

2. Tlogkniounte OOUH W3 MOpPTOB u3genus K ceTu. [lpumepbl NOAKMIOYEHMS MOKa3aHbl
Ha Puc. 11:

a) Komnblotep

> MopT MM-41xx
Ethernet
E‘Eé Il

MopTt
Console

6) KomnbloTep
Q T T MM-41xx
X '\ IP/Ethernet )—@
Telnet /

Puc. 11 — Mpumepbl NOAKNIOYEHUA U3AENUA AN COXPAHEeHUs U 3arpy3ku KOH(Urypauum unm
oGHOBEeHUs NporpamMmMHoOro obecneyeHus

3. Hactpowte mapwpyTtusaTtop ans ynpasneHus (cm. n. 6.1.2);

4. CkonupywTte pbann ¢ HacTponkamun Ha cepsep TFTP, ncnonbsyst koMaHay copy C ykasaHuem
crnegywoLwmnx napameTpoB:

e TMN KOHdUrypaumm: running-config — pabodas koHdurypaumss wunm startup-config —
3arpysoydHas KoHurypauns;

e TWUM CcepBepa, Ha KOTopbIn ByaeT Npon3BoauTbLCHA coxpaHeHue: tftp — cepeep TFTP;

e |P-agpec cepBepa;

e NMSsI COXpaHSAEeMOro cawnna.

Mpumep. CoxpaHeHue paboyer koHdUrypaumm B ann ¢ umeHem backup-config.cfg Ha cepsep
TFTP, nmetowmn IP-agpec 192.168.1.100:

19 © 2023 Zelax MM-41xx




router#copy running-config tftp 192.168.1.100 backup-config.txt
Building Configuration...done

Copying!!

tftpPut: Total 1493 bytes copying completed!

router#

7.3 3arpy3ka KoHcurypauum ¢ cepBepa

Mpoueaypa 3arpy3kuM KOHUrypaumm 3akrnoyaeTca B KOnupoBaHuM dhanna ¢ HacTporkamu C
cepBepa B 3HeproHesaBucumyto namsite usgenusa (Flash-namsarts). Mpu atom mcnonb3yetcs TFTP
(Trivial File Transfer Protocol).

[ns 3arpyskn hanna ¢ HacTponkamu BbINOSTHUTE Creayowmne 4encTBus:
1. Bkntouute Ha koMmnbloTepe cepeep TFTP;

2. TlogkntoumTe oauH M3 NOPTOB YCTPOMCTBA K ceTu. [pumepsbl nogknioyeHns nokasaHbl Ha Puc.
11;

3. HactponTe mapLipyTmnsaTtop Ans ynpaenenus (cm. n. 6.1.2);

4. CkonupywTte pavin ¢ HacTponkamu c cepsepa FTP/TFTP, ucnonb3ya komaHgy copy cC
yKa3aHWeM crneayLmx napameTpoB:

e TVN cepBepa, C KoToporo OyaeT NnpousBoanTbCA KonuposaHue: ftp — cepeep FTP unu titp —
cepsep TFTP;

e bavin, B KOTOpbIN OyayT ckonupoBaHbl HacTpowkun: backup-config.txt — 3arpysodHas
KOHurypauus;

 |IP-agpec cepsepa;

e VIMS KONupyemoro canna.

Mpumep. 3arpyska HacTpoek w3 dpanna ¢ umeHem backup-config.cfg ¢ cepsepa TFTP,
nmetowero IP-agpec 192.168.1.100, B 3arpy304HY0 KOHUIypaumio:

routerf#copy tftp 192.168.1.100 backup-config.txt startup-config
The file /flash/startup is already exist, overwrite it?(Yes|No)y
Downloading####0K!
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8

BoccTtaHoBneHue 3aBOACKUX HaCTpoOeK

8.1 BoccTtaHoBneHue 3aBOACKOM KoHdurypauum
MCNOJfIb30BaHMEM KOMaHAHOMN CTPOKMU

C

an HeobxoaMMocCTun BO3BparTa yCTpOMCTBa K 3aBOACKUM HaCTpOﬁKaM BbIMOJIHUTE

nocrnegoBaTenbHOCTbL KOMaHA clear startup, nocne yero komaHay reload.

Mpumep. BosBpart K 3aBOACKMM HAaCTPOMKaMm:

routerffclear startup
WARNING:
All startup configuration will be deleted!
Please confirm to continue? (Yes/No)y
router#reload
Save current configuration to startup-config(Yes|No)?n
Please confirm system to reload(Yes|No)?y
Dec 2 2019 22:50:36: $SYS-5-RELOAD: Reload requested
Please wait...system reloading is in progress!
ok
Dec 2 2019 22:50:36: $LogMsg-STOP-4: Syslog auto stop
Reset system!Restarting system.

8.2 BoccTtaHoBneHue 3aBOACKOM KoHduUrypauumm
MCcNofb30BaHMEM YTONSIeHHOW KHOMKK Reset

BoccTaHoBWTL 3aBOACKYHO KOHAPUIypauuio Takke MOXHO C MOMOLLbIO YTOMMAEHHOW KHOMKK
Reset. Mpun 3axaTnm gaHHOW KHOMKM Ha 5 CekyHA, YCTPOWCTBO NeperpyxaeTcs ¢ 3aBOACKMMM
HacTponkamum.

C
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9

3arpy3ka HOBOM Bepcuu nNporpaMmmHoro obecnevyeHus

O6HoeneHue MO MOXHO BbINOMHUTbL C UCMOMb30BaHMEM MHTEpdenca KomaHaHowm cTpoku (CLI),
a Takke no telnet/ssh. lNpouecc o6HOBNEHMS 3akMYaeTcs B KOMMpOBaHWM hannoB C cepBepa BO
Flash-namate nsgenus. MNpn aTom ncnonbadyetcs oamH u3 npotokonos FTP (File Transfer Protocol) unu
TFTP (Trivial File Transfer Protocol).

9.1 OGHoBNeHue ¢ ucnonb3oBaHMeM UHTepdenca KoOMaHOAHOMU
CTPOKM

[nsa 3arpy3ku nporpamMmHoro obecneyeHns BbINOMHUTE CneayoLimne 4eNCTBUS:

1. lMogkniounte  KOMMbIOTEP, COAEPXALlMA  apXuB  MporpaMMHOro  obecrneyeHusi, K
MapLUpyT13aTopy kak nokasaHo Ha Puc. 11;

2. Bkniounte Ha komnbloTepe cepsep FTP/TFTP;
3. Hactponte mapLipytmsaTtop ans ynpaenexums (cm. n.6.1.2);
4. BbinonHuTe 3arpysky panna image.pck (komaHga sysupdate image mpu):

router#sysupdate image mpu 192.168.1.100 image.pck reload

Do you want to save current configuration? (Yes|No): vy
Building Configuration...done
Write to startup file ... OK

Do you really reload if update successfully? (Yes|No): y
downloading "image.pck" : #########FFFEFFFFHOK
Download "image.pck" (19843516 Bytes) successfully

Verify the image...valid!

Not enough space for new version in /flash,please insure enough space for
system upgrade.

Do you want to delete /flash/soft.pck file?(y/n)y

Writing file /flash/image.pck ............ OK!

backup ios to raw flash...OK!

Sysupdate image image.pck successfully.
Please wait...system reloading is in progress!

MM-41xx © 2023 Zelax 22




10 PekomeHAauuu No yCTpaHEHUIO HencnpaBHOCTEN

N3genve npeactaeBnsieTr coGol  CMOXHOE  MUKPOMPOLIECCOPHOE  YCTPOWCTBO, MO3TOMY
yCTpaHeHe HeUCnpaBHOCTEW, CINY OHU He CBSA3aHbl C OYEBUAHBIMW MPUYMHAMKU, BO3MOXHO TOJIbKO Ha
npeanpuUaTUM-M3roToBUTEnNe.

Mpyn BO3HUKHOBEHWW BOMPOCOB, CBSA3aHHbIX C 3KChnyaTauven wusgenus, obpalanTecs,
noXxanymncra, B crnyx0y TeXHU4EeCKON NoaaepKK1 koMmnaHum Zelax.
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11 TapaHTUM usrotoBuTenA

M3penve npowno npeanpogaxHblid NporoH B TedyeHme 168 yacos. M3rotoBuTenb rapaHTMpyeT
COOTBETCTBME W3LENMs TEXHUYECKMM XapaKTepucTMkam npu coOnogeHun nonb3oBaTenieM YCroBumn
akcnnyaTaummn.

CpoK rapaHTum ykasaH B rapaHTUAHOM TarloHe U3roToBUTENS.

UsrotoButene 06a3yeTca B TeYeHWe rapaHTUMHOrO Ccpoka O6e3Bo3Me3gHO YCTpaHATb
BbIsiIBNEHHble AedeKTbl NyTEM PEMOHTa UNKU 3aMeHbl U3AENWS UMK ero MoAynewn.

Ecnu B TeueHue rapaHTMNHOIO CpokKa:
e nonb3oBaTenem ObiNM HapYyLLUEHbl YCNOBUS 3KCNnyaTauun, npueseaeHHsle B n. 4.1.3, unu
Ha n3genue 6bINM NogaHbl NUTAKLWME HaMpPsHKEHUs!, He COOTBETCTBYOLLME YKa3aHHbIM
B n.4.1.2;
e  130EenuI0 HaHeCeHbl MexaHnYyeckue noBpexaeHus;
e MNopThbl M3OEN1s NOBPEXAEHbI BHELUHUM ONacHbIM BO3OENCTBUEM,

TO PEMOHT OCYLLECTBINAETCA 3a CHEeT Nnosib3oBaTerns.
[ocTtaBka HEeWCnpaBHOIo n3genuna B pEMOHT OCYLLECTBIIAETCA NOJib30OBaTENIEM.

FapaHTvMHoe O6CJ'Iy)KI/IBaHVIe npepbiBaeTcAd, ecrin noJjib3oBaTeslb NMPOU3BET CaMOCTOATENbHbIN
PEMOHT nsgenusa (B TOM 4ucne, 3aMmeHy BCTPOEHHOro I'Ipeﬂ,OXpaHVITeJ'Iﬂ).
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MpunoxeHne 1. HasHayeHue KOHTAKTOB MOPTOB

10/100/1000Base-T

8 ... 1

Homep
KOHTaKkTa

HanmeHoBaHWe curHana

1

Bi-directional A+ (npuém-nepegaya)

Bi-directional A- (npuém-nepepaya)

Bi-directional B+ (npuém-nepenava)

Bi-directional C+ (npuém-nepenada)

PoseTka
RJ-45

Bi-directional C- (npuém-nepegayva)

Bi-directional B- (npném-nepenaya)

Bi-directional D+ (npuém-nepegaya)

[e=0 N o2l ) B By VR B \N]

Bi-directional D- (npuém-nepegayva)

Ethernet

MpunoxeHne 2. Ha3HayeHue KoOHTakTOB noprta Console

Homep HanmeHosaHne
KOHTaKTa cUrHana
1 He ucnonsayerca
2 He ucnoneayeTca
3 TD
8§ .. 1 4 CWrHanLHas 3gmMna
Po3serka 5 CurHanbHas 3emna
RJ-45 6 RD
7 He ucnoneayeTtcs
8 He vcnonkayeTtcs
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