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1 BBeaeHue

MynbTucepsucHas nnatcgopma Speedway BknovaeTr B cebS OCHOBHble TENEeKOMMYHUKALMOHHbIE
YCTPOMWCTBA: MynbTunnekcop, kommytatop Ethernet, mapwpyTmusaTtop, Mogem 1 ronocoBo W3, YTO NO3BONseT
NPUMEHSATb €ro Kak B TpaanUMOHHbIX ceTax TDM, Tak 1 B ceTsix ¢ KOMMyTaumen naketoB. Vicnonb3ysi pa3nnyHbie
COYETaHNsI ATUX KOMMYTALMOHHBIX 3JIEMEHTOB U X (DYHKLMOHANBHOCTU MOXHO MOMYyYUTb NpakTuydecku noboe
TENEeKOMMYHMKALUMOHHOE YCTPOWCTBO — MYFbTUMMEKCOP, WHBEPCHbLIM MYMbTUINEKCOP, MapLupyTusaTtop,
Ethernet-mocT, MMHKU-DSLAM, MoaeMm, KOHBepPTepP MHTepdelicoB, ronocoron w3 un T.4. (Puc. 1).

My — [ ExMiA VHBEPCHBIN
' wf'b CEPBHCHBIV MYNETHNNEKCOP MYNbTUNNEKCOP
KOMMYTATOp
MapuwpyTusatop
(DOES o
TDM
Cuctema OfopynosaHue
CHATMA ronoca pe3epBMpPOBaHUA
Kpocc-koHHexkTop TepMUHansHen W MOHMTOPKHTA
cepeep
&S ) m%&
Munn-DSLAM
Ethernet-mocT
Mozem VolP-wnioz

c_

Puc. 1 — O6opynoBaHue Ha 6a3e nnaTtcgopmbl Speedway

MogynbHasi  KOHCTpykumst — nnatdopmbl  Speedway obecneumBaeT  MakcuMarnbHyld  MMBGKOCTb
KOHCUrypaumm, BO3MOXHOCTb MOCTEMEHHOro MacluTabupoBaHWA CeTW U BHEOPEHUS HOBbIX TexHomrorun 6es
3aMeHbl Bcero obopypoBaHus. LUupokuii BbIGOp AOMOMHUTENBHBLIX MOAYNEW MO3BONSIET MNOAKNOYATLCA K
pas3nuyHbIM KaHanam CBS3M 1 paclumpaTb YHKLMOHANbHOCTb 060pya0oBaHNSA MO Mepe HeobXoaMMOCTH.

Bcé obopynoBaHue Speedway OCHaLLEHO BbiCOKONpPOM3BOAUTENBHLIMK Mpoueccopamn ¢ WAN un
Ethernet-noptamu, koTopble obecneynBatoT NoAKIYEHME K rMobanbHbIM M NToKanbHbIM CETAM nepefayn AaHHbIX
n 06paboTky Tpaduka Ha BTOPOM, TPETbEM U YETBEPTOM YPOBHSX ceTeBon mogenu OSI.
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2 CrtpykKkTypa n (pyHKUMOHaNbHOE Ha3Ha4YeHue COCTaBHbIX
yacten nigenus

JaHHbIN pa3gen COAepPXUT MOSICHEHWST OTHOCUTENbHO TEPMUHOMOMMK, cBedeHus 06 obLien CTpykType
n3nenust u yHKLMOHANbHOM HasHaYeHUM ero COCTaBHbIX YacTeil.

N3penns MM-22x n1 MM-52x npegctaensaioT cobor 6asoBbii Mmogynb ¢ noptamm Console n Ethernet u
crnoTamu ans yctaHoBku mogynen pacwupenns (Puc. 2, Puc. 3).

MopT Console N

MopT Ethernet

Ynpasnawowmmn
MHTEpdenc

M
WHTepdeic
Ethernet UHTepdeiichl Serial Moaynb
acLUMpeHus
spl - il i
e <> -
"D B |
I Kpocc-koHHekTop | '} KoHTponnep Z MopThi
I . |
[ I
st —~
: | ;] | e—
Mpoueccop | | ‘I | ||
| |
|
L £®: ! Mogyrib
| I' Lo pacLumMpeHms
5 = -
| | (I __Z
|| ,, | | KoHTponnep Iz MopTbl
\ / \\ I’
i <>
2
SPI BHyTpeHHWe kaHarnbl

obmeHa gaHHbIMU

M3penve (6a30BbIi MOAYIb C YCTAHOBEHHBIMU MOAYAMU paclUMpeHunst)

Puc. 2 — CTpyktypHas cxema usgenun MM-221, MM-222 n MM-522
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/I'Ioprl FastEthernet
MopT Console

M MMMM

KommyTaTop
Ethernet
YnpasnstoLwmm
VHTepdeitc WHTepdeiickl Serial Mogynb
@ pacLumpeHus
SPI
o <> ~
T T
' \@ @ ' \1 H <
— 'l Kpocc-koHHekTop I " \ KoHTponnep }nOprl
|
|

Mopaynb
paclmpeHmns

Mpoueccop

KoHTponnep _Z} MopThil

<> e
<>

SPI BHYTpeHHM1e KaHarbl
obmeHa aaHHbIMK

WN3penve (6a30Bbiii MOAYIb C YCTAHOBMEHHLIMU MOAYISIMW PACLLUMPEHNST)

Puc. 3 — CtpyktypHasa cxema usgenusa MM-225, MM-525
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MopTbl FastEthernet  SFP-cnot
Mopt Console N

AN e
M MMM Q

KommyTaTop
Ethernet
Ynpasnstowmi
vHTepdeic WHTtepdeiickl Serial Mogynb
@ pacLumpeHus
SPI

o <> -

T -
@ O
| Kpocc-koHHekTop | I

KoHTponnep _Z} MopTbl

Moaynb
pacLuMpeHus

|

|

|

Lo

MpoLeccop : |
|

Lo

Lo

|

Kontponnep || | } MopThi

SPI BHyTpeHHVe kaHanbl
obMeHa AaHHbIMK

Uspenuve (6a3oBbii MOAYMb C YCTAHOBNEHHBIMW MOAYNAMU PaCLUMPEHWS)

Puc. 4 — CtpykTypHasa cxema usgenua MM-227, MM-527

Basosbin mogynb nagenui MM-22x n MM-52x cogepxur:
e npoueccop;

e oauH nopt Ethernet, yeTbipe nopta FastEthernet unu Tpn nopta FastEthernet n cnot SFP;
e kommyTtaTtop Ethernet;
®  KpPOCC-KOHHEKTOp;
e OOVH, OBa, YETbIPE UMW NATH CMOTOB AN1S YCTAHOBKWA MOAYIEN paCLLUMPEHMS;
e ynpasnswowmi nopt Console.
2.1 MopTt

MopT npenctaBnsier cobon pasbEeM, K KOTOPOMY C MOMOLLUBbK Kabensi MOAKMYaeTcda TO UMM MHoe
YCTPONCTBO MK NUHUSA cBa3u. MopT peanuayeT onpeaenéHHbin nHtepdenc. Ha KoHTakTbl pasbeMa MOXeT ObiTb
BbIBEAEHO OOVH UKW ABa UHTepdenca.

2.2 Cnort

CnoT — MecCTOo Ansi YCTaHOBKU MOAYNs paclumpeHnsi. ba3oBbii Moaynb COAEPXUT OAUH, ABA UMK NSATb
CIOTOB.

2.3 Moaynu MIM n MIME

Moagynm MIM (MIM — Mezzanine Interface Module), MIME (MIME — Mezzanine Interface Module
Enhanced) me30HMHHbIE MHTEPdENCHbIE MOLYNM U PaCLUMPEHHbIE ME3OHUHHbIE MHTepdENCHbIE MOaynn, ANs
KpaTKoCTu, MMeHyemble moaynsmn pacwimpeHus. Mogynu MIM n MIME npegHasHayeHbl Onsi NOAKMIOYEHUSA

MM-22x, MM-52x © 2026 Zelax 7



M3genua K pasnuyHbiM  CEeTAM Mnepedayvn [AdaHHbIX, OpraHM3auum TrOfIOCOBbIX KaHanoB W pacluMpeHus
YHKUNOHAMNbHbLIX BO3MOXHOCTEN YCTPONCTBA.

MOE,YJ'IVI yCTaHaBNMBaKOTCA B CIOTbl U3aenun4.

2.4 KoHTponnep

KoHTponnep — KOMMOHEHT, pasMelWéHHbI B MOAYyNe pacluUMpeHnss W npegHasHavyeHHbl Ans
obcnyxumBaHust nopta Ha usnyeckom ypoBHe. KOHTponnep BbINOMHAET, Hanpumep, Takme (pyHKUMMK: BblaenseT
U3 MNPUHMMAEMOro CurHana pAaHHble W CUHXPOCUrHan, cneaut 3a UernoCTHOCTbI0 COEAMHEHUS TMHUW,
NOAKIMIOYEHHON K MOPTY, BbIYMCMSIET COOTHOLWIEHWE "CurHan-wym", perucTpypyet M aHanuanpyeT OLUMOKM,
06pa3oBbIBAET rONIOCOBLIE KaHarnbl, reHepuMpyeT TOHambHbIN curHan u T. n. B 3aBucumMocTn oT Tuna u mogenu
n3genvs BO3MOXHO HECKOIbKO BapMaHTOB COeAMHEHNSI KOHTponepa.

B nsgenusax MM-22x n MM-52x KOHTposnniep MOXeT ObiTb COeANHEH (CM. pa3gen 2):
HenocpeacTBEHHO ¢ oaHMM 13 MHTepdericoB HDLC npoueccopa (1);
¢ ogHuM n3 nHTepdencos HDLC npoueccopa yepes kpocc-KoHHeKTop (3 — 4 — 5);
HenoCcpeaCTBEHHO C APYrMM KOHTPOMNEPOM, HAaXOASALWMMCH Ha 3TOM xe moayne (2).
HenocpeacTBEHHO C APYrMM KOHTPOMMEPOM, HaxoaaLWmMMcs Ha gpyrom moayne (7);
C OPYrMM KOHTPOMMEPOM, HaXOAALIMMCS Ha 3TOM Xe Moayne, Yyepes
Kpocc-koHHekTop (5 — 6);
e  C OpYr”M KOHTPOMMEpOM, HaxoddaLwmMmMcs Ha ApyromMm Mmoayne, yepes

Kpocc-koHHekTop (5 — 8 — 9);
e c obwmm nHTepdgericom SPI npoueccopa (Toneko koHTponnepbl FXS/FXO/PTT/Async) (10).

HenocpeacTBEHHO COeAMHAIOTCS CrieaytoLmMe KOHTPONNEPbI:
e FEI1—EI;
o UPI— UPI;
e E1— UPI, UPI— E1.

2.5 Kpocc-KoHHeKTop

Kpocc-KOHHEKTOp — KOMMOHEHT, pa3MeléHHbln B 6asoBoM Moayne W npegHasHayeHHbIn Ans
KOMMYTauMu 1 MynbTUNNEKCMPOBaHNA AaHHbIX. Kpocc-koHHeKTop obecneunBaeT MynbTUNAEKCUPOBaHME OaHHbIX
13 pasnnyHbiX KOHTponnepos n nitepdencos HDLC.

OcobeHHoCcTM paboTbl KPOCC-KOHHEKTOPA:

e  C MOMOLLBI KPOCC-KOHHEKTOPA MOXHO OCYLLECTBNATL KOMMYTaLUo Mexay nobbiMmu
CUMHXPOHHbIMW KOHTponnepamu (E1, SHDSL, UPI, ap.). MNpn atom KommyTupytotcs nmbo
BblOpaHHble TalMCroThl, TGO BCe TaMMCMOTbl KOHTPONnepa;

e  KoHTponnepbl FXS/FXO MOXHO noakniovaTh Yepes KpocC-KOHHEKTOP B pexume TDM;

e C MOMOLLBIO KPOCC-KOHHEKTOPA MOXHO OCYLLIECTBNATL KOMMYTaLUuo Mexay nitepdencom HDLC
1 NobbiM KoHTponnepom (kpome FXS/FXO/PTT/Async). [Npu aTom KOMMYTUpytoTcs nnbo
BblIbpaHHbIe TanMcnoThl, NMBO BCe TaluMCMNOTbI KOHTpOepa.

[MprMepbl BKMIOYEHNSA KPOCC-KOHHEKTOpa npueefeHsl Ha Puc. 5 - Puc. 12:

Kpocc-koHHeKTop MIM-UPI2

K UPI2 V.35
OHTpOnsep Z

* ~ |
/ (nonb3oBaTenbCKUii NopT)

MIME-2xG703L

\ A KoHTponnep E1 _Z

(MVMHenHbIN NopT)

Puc. 5 — lNepepayva paHHbIx V.35 yepes kaHan E1

8 © 2026 Zelax MM-22x, MM-52x



WHTepdeic
HDLC

Ethernet/IP

Kpocc-KoHHeKTop

—>
—>

MIME-2xUPI3
V.35
KoHTponnep UPI3 Z
(nonb3oBaTtenbCckuii NopT)
V.35

KoHTtponnep UPI3

T
d

(nonb3oBaTtenbCckuii NopT)

5

MIME-2xG703L

KoHTponnep E1

(L

1<

(nonb3oBaTenbCkuin MOPT)

KoHTponnep E1

—1<

(nMHerHbIN NopT)

Puc. 6 — MynbTunnekcupoBaHue gaHHbix V.35 n E1 B kaHan E1

Kpocc-koHHEKTOP

e

MIME-2xG703L

KoHTponnep E1
(NHewHbIM NopT)

1<

Puc. 7 — Nepepa4ya gaHHbix Ethernet/IP yepe3 BbIOpaHHbIe TanMcnoTbl kKaHana E1

UHTepdeic
HDLC

Ethernet/IP

Kpocc-KOHHEKTOP

MIME-2xG703L

KoHnTponnep E1
(nonb3oBaTenbCKUii NOPT)

KoHTponnep E1
(MMHenHbIN NopT)

—>
-

Puc. 8 — NMepenayva paHHbIx Ethernet/IP yepe3 BbIOpaHHbIe TauMcnoTbl noToka E1 B pexxume nssneveHus-
BCTaBKM

MM-22x, MM-52x
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Kpocc-koHHekTop

—>
—>

—>
—>

MIME-2xG703L

Kontpormep E1 <

KoHTponnep E1 |

MIME-2xG703L

Kontponnep E1 | H <

Koutponnep E1 | H <

Puc. 9 — Kpocc-kommyTaumus aaHHbix E1 mexay 4eTbipbMA noTokamu E1

WHTepdeic
HDLC

Ethernet/IP

Kpocc-KoHHEeKTop

MIM-SHDSL

(nMHenHbIN NopT)

KoHTponnep SHDSL | |

MIME-2xG703L

KoHTponnep E1

-
—>

(nonb3oBaTenbCkUi NOpT)

KoHTponnep E1

(nonb3oBaTenbCKuii NOPT)

MIM-UPI3

KoHTponnep UPI3

—

(nonb3oBaTenbCkuii NopT)

V.35

1<

Puc. 10 — NMepepayva paHHbIx Ethernet/IP, V.35 n E1 yepe3 kanan SHDSL

10 © 2026 Zelax
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Kpocc-koHHeKTop MIM-4xE1A

- KoHTponnep E1
— | (Nonb3oBaTENbCKUI MOPT) Z

H KoHTponnep E1
— (nonb3oBaTtenbCckuii NOpT) Z

H KoHTponnep E1
d (nonb3oBaTtenbCckuii NopT) Z

A I KoHTponnep E1
'¢¢ (nonb3oBaTtenbckuii NopT) _Z

. MIM-UPI3
WHTepdpeinc V.35
HDLC . I KOHqunn(?p UPI3 Hre
(nMHenHbIN NopT)

Ethernet/IP

Puc. 11 — Nepepa4a gaHHbix Ethernet/IP u yeTbipéx noTokoB E1 yepes kaHan V.35

Kpocc-KoHHeEKTOp MIME-2xG703L

KoHTponnep E1 _Z
(nMHerHBIN NOpT)

i

MIME-4xRS232I

KoHTponnep Async
(nonb3oBaTenbCkuii NopT)

\ KoHTponnep Async
(nonb3oBaTtenbCckuii NopT)

KoHTponnep Async _{

(nonb3oBaTtenbCckuii NopT)

EEE

KoHTponnep Async _{

(nonb3oBaTenbLCKMI MOpPT)

Puc. 12 — Nepepaya aByx kaHanoB RS-232 yepe3 notok E1 u coeguHeHune aoByx kaHanoB RS-232

MM-22x, MM-52x © 2026 Zelax 11



2.6 BupTtyanbHbIU KOHTpoOnep

BI/IpTyaJ'IbeIIZ KOHTpOJIiep — KOMMOHEHT, pa3MeLIJ,éHHbIl71 B 6aszoBom moayne unn moayne pacwmpeHud.
HasHaueHune n d.)yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTHM BUPTYyaribHOro KOHTpo-nsnepa onpenenaeTcda ero Tunom.

Ta6n. 1 — OnucaHne KOHTPONNepoB

Tun KoHTpONnepa Ha3HayeHue Pa3smeuweHue

IMUX Ob6beanHeHve Ha (br3nyeckom ypoBHeE BasoBbIi Mogynb n3genui
HEeCKOSbKUX KaHamnoB rnepegayn AaHHbIX Ans MM-22x u MM-52x
yBENMYeHUs NPONyCKHON CNOCOBHOCTU

TDMoP Cxatune ronocoBblX AaHHbIX TANMCNOTOB NOTOKa Moayne MIM-VLT32
E1

VLT O6beanHeHne HeCKONbKNUX MOTOKOB AaHHbIX OT Mogynbe MIM-VLT32
KoHTponnepos TDMoP 1 nepegaya nx 4Yepes
TDM-kaHan

BACKUP PesepBupoBaHMe NOTOKOB AaHHbIX basoBbIi MOgyNb n3genuin

MM-22x 1 MM-52x

Mpumepbl ncnonb3oBaHus koHTponnepa IMUX npuBegeHbl Ha Puc. 13 n Puc. 14. bonee nogpobHas
nHdopMauusa o koHTponnepax TDMoP n VLT npuBegeHa B TeEXHUMYECKOM onncaHmMm Ha mogyns MIM-VLT32.

Mpumepsbl ucnonb3oBaHus koHTponnepa BACKUP npusegeHbl Ha Puc. 15 n Puc. 16.

_ | KoHTtponnep IMUX Kpocc-koHHeKTop MIM-4xE1A
NHTepdend

HDLC
H - KoHTponnep E1

(nMHenHbIn nopT)

Ethernet/IP

KoHTponnep E1
(nMHenHbIn nopT)

KoHTponnep E1
(nMuHerHbIA nopT)

KoHTponnep E1
(nMHemnHbIN nopT)

T
bt

_ | Kontponnep IMUX MIM-4xE1A
NHTepdend

HDLC
H -> KOHTpVOJ'IJiIep E1l
(NHEenHbIN NopT)

Ethernet/IP

KoHTponnep E1
(nMuHelHbIA NopT)

KoHTponnep E1
(nMHemnHbIN nopT)

T
Porotd

KoHTponnep E1
(nMHenHbIN nopT)

Puc. 13 — Nepepaya paHHbIX Ethernet/IP yepes YeTbipe noToka E1
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KoHTponnep IMUX

~—

Kpocc-koHHeKTop

—p—t———————————

MIM-UPI2

V.35

KoHTponnep UPI

(nonb3oBaTenbCckuii NOpT)

MIME-2xG703L

KoHTponnep E1
(MMHenHbIN NopT)

—>
—>

KoHTponnep E1
(MvHenHbIN NopT)

Puc. 14 — Nepeya gaHHbIX V.35 yepe3 aoBa notoka E1

KoHTponnep
BACKUP

Kpocc-KoHHeKTop

MIME-2xG703L

Kontponnep E1

A
Y

A
Y

(nonb3oBaTenbCKUIA NOPT)

KoHTponnep E1

(MMHewHbI nopT)

1<

<

A
Y

MIM-SHDSL

KoHTponnep SHDSL

(nMMHewHbIA NopT)

1<

K o6opynoBaHuto
nonb3oBaTens

OcHoOBHOM KaHan
K PPJ

Pe3epBHbIN KaHan
BblaeneHHad JIMHUA

Puc. 15 — Nepenaya notoka E1 yepes PPJ1 c pesepBMpoBaHMeM No BblAeNIEHHOW NMMHUMN CBA3N

KoHTponnep
BACKUP

Kpocc-KoHHeKTop

MIM-UPI2

KoHnTponnep UPI

-
i

(nonb3oBaTenbCKUiA NOPT)

MIME-2xG703L

KoHntponnep E1

/
Y

(NMMHENHbIN NopT)

KoHTponnep E1

A
Y

(MMHewHbI nopT)

<
<

K obopynoBaHuio
[Nonb3oBaTens
V.35

OcHoOBHOM KaHan
K ONTU4ECKOMY
Mogemy

Pe3sepBHbIit KaHan
k PPJ

Puc. 16 — Nepenaya aaHHbIx V.35 no BOJIC c pesepBupoBaHuem 4yepes PPJ1
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2.7 Tpoueccop

Mpoueccop — KOMMNOHEHT, pa3MelléHHbI B 6a30BOM MoAyrne 1 npeaHasHayeHHbln Ans obpaboTku
OaHHbIX, MOCTYNaoLWmnX Ha ero MHTepdenchbI.

Mpoueccop nmeeT NHTEPdENChI YETbIPEX TUMOB:
HDLC (Serial);

SPI;

Ethernet;

Ynpaensiowmn.

UHTepdencel HDLC npegHasHayeHbl AN NOAKIHOYEHMS K MPOLECCOPY KOHTPONNEPOB, pa3MeLLEeHHbIX B
MOAYNAX paclumpeHmnst, Kpome kKoHTponnepos FXS/FXO/PTT/Async.

WHTepdenc SPI npegHasHayeH Ang nogknioveHus K npoueccopy koHTponnepoB FXS/FXO/PTT/Async,
pasMeLLEeHHbIX B MOAYNAX PaCLLUMPEHMS.

WHTepdenc Ethernet npegHasHadeH ana nogknoyeHus K npoueccopy nopta Ethernet, pasmelwleHHoro B
©asoBom mopyne.

YnpaBnsoLwmin nHTepgeinc npeaHasHavyeH ans nogkntoveHus nopta Console, pasmelleHHoro B 6a3oBom
moayrne.

2.7.1 WuTtepdenc HDLC

WHTepdenc HDLC obecneunBaeT B3aMMOAENCTBME MNPOLIECCOpPA C KOHTPOSIEPOM, pasMelleHHbIM B
moayne pacwupenns. MHtepgenc HDLC mMoxeT ObiTb MOAKMOYEH K NOOOMY KOHTponnepy niboro moayns
pacwupeHus (kpoMme KoHTponnepoB FXS/FXO/PTT/Async). NHtepdenc HDLC xapakrtepmsyeTcs Nnorndeckumm
napameTpamu, Takumm Kak IP-agpec, macka cetu, TUn MHKancynsaumm u T. n.

2.7.2 WHTtepdenc SPI

MHTepdenc SPI obecneunBaeT B3anmogencTemne npoueccopa ¢ KoHTponnepamu FXS/FXO/PTT/Async,
pa3melleHHbIMM B MOayNnsax pacwmpenus. MHtepdenc SPI nogkntodaeTcs k koHTponnepam FXS/FXO/PTT/Async
aBTOMAaTUYECKN N HE HYXXOAeTCs B AOMNONHUTENBHOW HAaCTPONKe.

2.7.3 WuTtepdemnc Ethernet

WHTepdenc Ethernet obecneunmBaeT B3aumopaeincTBue npoueccopa ¢ noptom Ethernet. UHTepdeiic
Ethernet xapaktepusyetcsi (OU3NYECKMMM W JOTMYECKMMM NapaMeTpamu, TakUMKU Kak CKOPOCTb nepegadu
OaHHbIX, TUN UHKancynauumn, pexmnm obmeHa gaHHeiMu, IP-agpec, macka cetm n T. .

2.7.4 Wutepdenc Console

Ynpasnswowmii uHTepderic Console obecneymBaeT NokanbHoe ynpaBneHne N3gernvem.

2.8 Kommytatop Ethernet

KommyTtatop Ethernet — KOMMOHEHT, pa3melLéHHbIN B ©Ga3oBOM Mogyrne v npegHasHavyeHHbIn Ans
06paboTKM AaHHbIX, NocTynatowmx ¢ noptoB Ethernet n ot npoueccopa, Ha kaHanNbHOM YpOBHE.

KommyTaTop nmeeT aBa pexuma paboTsbi:
e c obpabotkon VLAN — kommyTaTop obecneunBaeT paboty noptos Ethernet B pexnme goctyna
(access) unu B TpaHKkoBOM pexume (trunk) n nponssoamTt o6paboTky kagpoB Ethernet Ha ocHoBe
TeroB VLAN 1 MAC-agpecoB. MakcumarnbHoe konmyectso obpabaTtbiBaeMbix VLAN — 16;
e 0e3 06paboTkn — kOMMyTaTOp 0obecneunmBaeT «npo3padHyo» nepegadvy kagpos Ethernet un
npoussoguT obpaboTky kagpos Ethernet Ha ocHoBe MAC-aapecos.

B 06oux pexumax paboTbl kKoMMyTaTop obecneymBaeT:
e BO3MOXHOCTb HACTPOWMKN CKOPOCTU U pexrma obMeHa Kaxaoro nopra;
e MoAAepXKy kadecTBa o6cnyxmBaHusa (QoS).
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2.8.1 MWHTepdenc Fast Ethernet

NHTepdenc Fast Ethernet obecneunBaeT B3aMmodencTBne KOMMyTaTopa C OOHUM M3 YeTbipex NMopToB
Ethernet.

UHtepchenc Fast Ethernet xapaktepusyetca duamdeckumn napameTpamMn, TakMMW KakK CKOPOCTb
nepegayun gaHHbIX, TUM MHKaNCynauum, pexmm yHKLMOHMPOBAHNS U1 OOMeHa AaHHbIMU U T. .

Ob6sizaTenbHbiM  NapameTpoM uHTepdenca Fast Ethernet gaBnsetca pexum  YHKUMOHMPOBAHKS.
MapameTp umeeT ABa 3HAYEHUS: PeXnM AoCTyna (access) U TPaHKOBbI pexum (trunk).

Pexxum goctyna (access)

Pexum npegHasHadeH ons o6paboTku BXoAsLmMX HETErMpoBaHHbIX kaapos Ethernet. B naHHOM pexume
NHTepdency HasHadaeTca naeHtTudukatop BupTyanbHow nokanbHon cetu (VLAN), koTopbii gobaBnsieTcst Ko
BCEM BXOASALWMM HeTerMpoBaHHbIM kagpam. [locrne pobGaBneHuss vaeHTudUKaTopa Kadpbl noaBeprarTcs
OanbHeliwen obpaboTke. Bxoaswme TerMpoBaHHble Kagpbl OTOpackiBaloTCS.

Ha BbIxog M3 gaHHOro wWHTepdenca JonyckarTcs TOonbko kaapbl, naeHtudukatop VLAN KoTOpbIX
coBnagaetr c uaeHtudukatopom VLAN, HasHayeHHbIM 3ToMy nopTy Ethernet. Kagpbl ¢ gpyrumu
naeHtndpukatopamm VLAN He gonyckaroTcd K OTApaBKe Yyepes aTOT MOopT.

NuTepdencel, metrowme ogmHakosble ngeHtudgukatopsl VLAN, yHKLUMOHMPYIOT B peXnMe KoMMyTauum
KagpoB Ha KaHanbHOM ypoBHe (kommyTaTop Ethernet) n HaxogsaTca B OAHOM LUMpOKOBeLlaTeNbHOM OOMEHE.
UHTepdencel, umetowme pasnuuHole ngeHtudukatopsl VLAN, (OYHKUMOHUPYIOT HE3aBMCUMO Apyr OT Apyra u
HaxoAaTCs B pasHbIX LUMPOKOBELLATENbHbIX JOMEHaX.

Mo ymonyaHuio Bce NopTbl YHKUMOHUPYIOT B pexume gocTyna u umetot ngeHtndgukatop VLAN 1.
TpaHkoBbIN pexum (trunk)

TpaHkoBbI pexum (trunk) npegHasHaveH Anst o6paboTkn BXOASLMX TermpoBaHHbIX kaapoB Ethernet
(kagpoB ¢ ngeHtudpmkatopom VLAN). Bxogswime HeTerMpoBaHHble Kaapbl oTOpacbkiBatoTcs. ObpabatbiBaroTcs
kagpbl Tonbko akTnBHbIX VLAN. Yncno aktmeHbix VLAN He Gonee 16.
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3 Moaudukaumm nagenumn n npaBusa 3akasa

U3penna MM-22x n MM-52x BbinyckaeTcs B pasnunyHbix moaudukaumax. Moanduvkauum pasnuyartcs
KOHCTPYKTMBHbIM UCMOMHEHNEM, HANPSXKEHUSMU MUTaHNA 1 OYHKUMOHANBHBIMY BO3MOXHOCTAMMU.

MM-22x no TexHM4eckuMm napameTpam npuHagnexart kK Asym rpynnam: | u Il. Tlpom3BogmTensHOCTb
ycTponcTs rpynnbl | 4500 nakeToB/c, NPON3BOANTENLHOCTbL YyCTponcTe rpynnbl Il 21500 nakeTos/c.

Bce mogndukauumn nsgenun MMeoT KOHCOMbHbBIA NopT n nopTtel Ethernet (oawH, YyeTbipe nnu Tpm nopta
Ethernet n oguH cnot SFP), a Takke cnotbl (0AWH, ABa, YeTblpe UK NATb) AN YCTaHOBKW AOMNOMHUTENBHbIX
UHTepdencHolx moaynen tuna MIM unm MIME.

Ona 3akasa usgenun MM-22x Heobxoammo ykasaTb Tpebyemyto moamdukaumio, MCNOoNb3yst CReayoLLyo
dopmyny 3akasa:

MM-22xRC-UNI-f-p, rae

x — Bepcusa nsgenusa (onpegenset konudectso uHtepdgencos HDLC n noptos Ethernet):
1 — pBa untepdpenca HDLC n oguH nopt Ethernet;

2 — yeTblpe nHTepderica HDLC n oanH nopt Ethernet;

5 — gBa uHTepderica HDLC n yeTbipe nopta Ethernet;

7 — pBa nHTepdenica HDLC, Tpu nopTa Ethernet n oamH cnot SFP.

f — BapuaHT KOHCTPYKTUBHOIO UCMOMHEHUS:
e  <MyCcTO> — B HACTOSIbHOM MI1acTMacCcOBOM KOPMyce;
e | — Be3 kopnyca, Ans yCTaHOBKN B KOP3nHY P-12;
e K — 6es kopnyca, Ans ycTaHOBKM B KOp3nHy P-510;
e T — B MeTannuyeckoMm kopnyce BbicoTon 1U ans yctaHoBKu B CTONKY 197

p — BapwuaHT nutaHus:

e AC9 — nutaHue OT CeT! NepeMeEHHOro Toka HanpshkeHvem 9 B (Npy Mcnonb3oBaHny BHELLHETO
CeTeBOro aganrtepa, BXoAdaLLero B KOMMekT, obecneymBaeTcsa nMTaHne OT CETU NEPEMEHHOrO
Toka 220 B);

e DC60 — nuTaHue OT CeTU NOCTOAHHOIO Toka HanpshkeHvem 20...72 B;
e  <MyCTO> — MUTaHWE OT CETM NEPEMEHHOro Toka HanpsixeHnem 220 B.

[ns 3aka3sa usgenuii MM-52x HeoGXxoaMmo ykasaTb Tpebyemyto MoandvKaLuumio, UCMoNb3ys crieaytoLLyio
dopmyny 3akasa:

MM-52xRC-UNI-p, rae

x — Bepcusa nsgenusa (onpegenset konnyecTtso nHtepdencos HDLC n noptos Ethernet):
e 2 —yetbipe nHtepdenca HDLC u oamH nopt Ethernet;
e 5 — nBa uHtepderica HDLC n yeTkipe nopta Ethernet;
e 7 — pBa uHTepdenca HDLC, Tpu nopta Ethernet n oanH cnot SFP.

p — BapuaHT nutaHus:
e AC220 — nuTaHue OT ceTu NepeMeHHOro Toka HanpsbkeHnem 220 B;

e  <MyCTO> — yHMBEpPCanbHOE pe3epBupyemMoe NnuTaHue: OT CETU NEPEMEHHOIO TOKa HanNpsXXeHnem
187...242 B, 50 'y nnun oT ceT NOCTOSAHHOIO ToKa HanpsxeHnem 38...72 B.

Wapgenus cogepxat ofuvH, ABa, YeTbipe WM NsATb CMOTOB AN YCTAHOBKM OOMOSHUTENbHBIX MOAYMEN.
DononnutensHblie mogynu MIM n MIME npuegeHbl B Tabn. 2.

Tabn. 2 — MonHbIM cNUCOK MoAaynen

Moaynb OnucaHue

MIM-E1A, .
Moaynu ¢ ogHum, AByMS 1 YeTbipbMsa noptamu G.703/E1 n nogaepKkon

MIM-2xE1A, CRC-4. YyscTBUTENBHOCTL NpMéMHUKa —43 ob

MIM-4xE1A i P As.

MIM-G703, Mogynu ¢ ogHum n aByms noptamm G.703/E1. YyBCTBMTENBHOCTD

MIME-2xG703 npuémHuka —43 ab.

MIME-2xG703L Mo,q}/nm ¢ ogHum u asyms noptamu G.703/E1. YyBCTBUTENBHOCTL
npuémnuka —12 gb.

MIM-SHDSL, Mogynu ¢ ogHum n aByms noptamm SHDSL. CkopocTb nepegayv gaHHbIX Mo

MIME-2xSHDSL ogHon nape go 3 Méwurt/c.
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Mogaynu ¢ asymsa noptamu SHDSL.bis. CkopocTb nepefaym AaHHbIX No

MIME-2xSHDSLQ ofHow nape o 12672 k6urt/c.

MIM-UPI2,
MIM-UPI3, Moaynwu ¢ nocnegoBaTenbHbIMY yHUBEpcarnbHbiMu noptamu YIA-2/YTIN-3.
MIME-2xUPI3

Mogaynb ¢ oguH nocnegoBaTenbHbIM yHMBEpPCcanbHbiM noptoM YIU-3 un

MIME-UPI3-G703L oaHum nopTtom G.703/E1. YyBcTBUTENBHOCTD NpUéMHMKA —12 ab.

Mogynu ¢ 2 noptamu UKM-15/G.703/E1 ¢ dyHKUMEN aBapuUnHOM

MIME-2xE05-R .
KOMMyTaumu. YyBCTBUTENBHOCTL NpuémHuka —12 ab.
MIM-VLT32 Mogaynb cxaTtus ronocosbix AaHHbIX noTokoB E1/MKM-15.
MIME-4XFXS Mogynb ¢ 4 noptamn FXS.
MIME-4xFXO Mogynb ¢ 4 noptamu FXO/TH.
MIME-2XFXS-2xFXO Mogynb ¢ 2 noptamu FXS n 2 noptammn FXO/TY.
MIME-4xRS232I Mogynb ¢ 4 noptammn RS-232 ¢ ranbBaHU4ECKON Pa3BSA3KOWN.
MIME-4xRS485I Mogynb ¢ 4 noptamun RS-485 ¢ ranbBaHN4ECKON pPa3BA3KON.
MIME-PTT Mogaynu ¢ ogHMM 1 YeTbIpbMs NOpTaMK OIS Nepeaayn rofioca U curHana
MIME-4xPTT Push To Talk.

Ta6n. 3 — MonHbIN cnucok mogudukaumn nsgenusa MM-221

Moaudukauus OnucaHue
MM-221RC-UNI-AC9* nyacTmMaccoBblv Kopnyc, nutaHme ~220 B
MM-221RC-UNI-DC60 naacTmaccoBblvi kopnyc, nutadve =20...72 B
MM-221RC-UNI-I-AC9* Ansa KoHCTpykTnBa P-12, nutanne ~220 B
MM-221RC-UNI-I-DC60 Ansa KoHcTpyktnea P-12, nutanne =20...72 B
MM-221RC-UNI-K-AC9 ans koHctpyktuea P-510 (AC), nutaHue ~9 B
MM-221RC-UNI-K-DC60 ans koHctpyktuea P-510 (DC), nutanne =20...72 B
MM-221RC-UNI** mMeTannuyeckun kopnyc 19", 1U, nutanne ~220 B

* — KOMMNeKTyeTcsa ceTeBbiM agantepom ~220 B/~9 B
** — paHee MM-221RC-UNI-T

Ta6n. 4 — MonHbIN cnucok mogudukaumm nsgenua MM-222

Moaudukauus OnucaHue
MM-222RC-UNI-AC9* nnacTMaccoBbIi Kopnyc, nutaHue ~220 B
MM-222RC-UNI-DC60 nnacTtMaccoBbIi kopnyc, nutaHue =20...72 B
MM-222RC-UNI-I-AC9* Ansa koHcTpyktuea P-12, nutaHue ~220 B
MM-222RC-UNI-I-DC60 Ons KoHcTpykTuBa P-12, nutanue =20...72 B
MM-222RC-UNI-K-AC9 ans koHctpyktusa P-510 (AC), nutaHue ~9 B
MM-222RC-UNI-K-DC60 ansa koHctpyktusa P-510 (DC), nutaHue =20...72 B
MM-222RC-UNI** MeTannuyecku kopnyc 19", 1U, nutaHne ~220 B

* — KOMMNeKTyeTcqa ceTeBblM agantepom ~220 B/~9 B
** — paHee MM-222RC-UNI-T

Tabn. 5 — MonHbin cnucok moaudukaumn naagenua MM-225

Moaudukauus OnucaHue
MM-225RC-UNI-AC9* nnacTMaccoBbIn Kopnyc, nutaHue ~220 B
MM-225RC-UNI-DC60 nnacTMaccoBblv kKopnyc, nutaHue =20...72 B
MM-225RC-UNI-I-AC9* Ans KoHCTpyKkTMBa P-12, nutaHme ~220 B
MM-225RC-UNI-I-DC60 Ansa koHcTpyktuea P-12, nutanve =20...72 B
MM-225RC-UNI-K-AC9 ans koHctpyktuea P-510 (AC), nutaHue ~9 B
MM-225RC-UNI-K-DC60 ans koHcTpyktmea P-510 (DC), nutaHue =20...72 B
MM-225RC-UNI** MeTannuyeckun kopnyc 19", 1U, nutanne ~220 B

* — KomnnekTyeTcsa ceTeBbiM agantepom ~220 B/~9 B
** — paHee MM-225RC-UNI-T
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Tabn. 6 — NMonHbIM cnucok moaudukaumn nsgenna MM-227

Moaudukauusa OnucaHue
MM-227RC-UNI-AC9* naacTMaccoBbli Kopnyc, nutaxdve ~220 B
MM-227RC-UNI-DC60 naacTMaccoBbln Kopnyc, nutaHue =20...72 B
MM-227RC-UNI-I-AC9* Anga KoHcTpyktuea P-12, nutanue ~220 B
MM-227RC-UNI-I-DC60 Ansa koHcTpyktuea P-12, nutanme =20...72 B
MM-227RC-UNI-K-AC9 ansa koHcTpyktuea P-510 (AC), nutaHue ~9 B
MM-227RC-UNI-K-DC60 Aans koHcTpyktmea P-510 (DC), nutanne =20...72 B
MM-227RC-UNI** meTannuyeckun kopnyc 19", 1U, nutanue ~220 B

* — KOMNMeKkTyeTcsa ceTeBblM agantepom ~220 B/~9 B
** — paHee MM-227RC-UNI-T

Tabn. 7 — NMonHbIn cnucok moaudukaumn nsgenna MM-52x

Moaudumkauyumsn OnucaHue

MM-522RC-UNI* meTannuyeckun kopnyc 19", 1U, nutaHune ~220 B, =38...72 B, yHuBepcanoHoe
pesepBuMpyemMoe nuTaHve

MM-522RC-UNI-AC220 meTannudeckmi kopnyc 19", 1U, nutanme ~220 B

MM-525RC-UNI* mMeTannuyeckun kopnyc 19", 1U, nutanne ~220 B, =38...72 B, yHuBepcansHoe
pes3epBupyeMoe nuTaHue

MM-525RC-UNI-AC220 meTannudeckun kopnyc 19", 1U, nutaHmne ~220 B

MM-527RC-UNI* mMeTannudeckun kopnyc 19", 1U, nutanne ~220 B, =38...72 B, yHnBepcanbHoe
pes3epBMpyemMoe nuTaHve

MM-527RC-UNI-AC220 mMeTannudeckun kopnyc 19", 1U, nutanne ~220 B

* — paHee MM-52xRC-UNI-UPH
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3.1 CoBmectumocTb usgenum u moaynemn MIM/MIME

Ta6n. 8 — CoBmecTtumocTb usgenun u mogynen MIM/MIME

11d-9NIN

L1dXy-aNIN

1987 SUXY-IANIIN

[CECSUXP-ANIIN

OXdXZ-SX4XZ -aNIN

OXdXy-aNIIN

SXAXy-aININ

CELTINA-NIN

d-G03XZ-ANIN

T1€0L9-EldN-ANIN

€ldNXZ-ANIIN

eldN-ININ

ZldN-ININ

O1SAHSXZ-ININ

ISAHSXZ-ANIN

ISAHS-ININ

1E€0LOXC-ANIN

€0LOXZ-aNIN

€0LO-NIN

VT3IXy-ININ

VT3IXZ-ININ

VT3-WIN

Tun monyns

Moaudukauusa

-DC60
-I-AC9

-I-DC60
-K-AC9

-K-DC60

MM-221RC-UN

MM-221RC-UN

MM-221RC-UN

MM-221RC-UN

MM-221RC-UN

MM-221RC-UN
MM-221RC-UN

-AC9

-DC60
-I-AC9

-I-DC60
-K-AC9

-K-DC60

MM-222RC-UN

MM-222RC-UN

MM-222RC-UN

MM-222RC-UN

MM-222RC-UN

MM-222RC-UN

MM-222RC-UN

-AC9

-DC60
-I-AC9

-I-DC60
-K-AC9

-K-DC60

MM-225RC-UN

MM-225RC-UN

MM-225RC-UN

MM-225RC-UN

MM-225RC-UN

MM-225RC-UN

MM-225RC-UN

-AC9

-DC60
-I-AC9

-I-DC60
-K-AC9

-K-DC60

MM-227RC-UN

MM-227RC-UN

MM-227RC-UN

MM-227RC-UN

MM-227RC-UN

MM-227RC-UN

MM-227RC-UN

-AC220

-AC220

-AC220

MM-522RC-UN

MM-522RC-UN

MM-525RC-UN

MM-525RC-UN

MM-527RC-UN

MM-527RC-UN

B Tabn. 8 npuBegeHa uvHdopmauus o coBmecTUMocTM wusgenun MM-22x, MM-52x un mopynen

MIM/MIME. CumBon «m» 03Ha4yaeT COBMECTUMOCTb nsgenua rpynnsl | nnm Il u1 moaynsa. CumBon «o» O3HavaeT

COBMECTUMOCTb TOJ1IbKO nsgenua rpynnbl n moaynsa.
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4 TexHu4YecKue gaHHble

4.1 OCHOBHbIe NapamMeTpbl

Ta6n. 9 — OcHOBHbLIE NapamMeTpbl U3genun

MapameTpbl
M KonuyecTtBO KonuuyectBO KonuyecTtBO KonuuecTtBO KonuyecTtBO
ogenb 4
croToB nHTepdencos noprtos cnortoB SFP NOpPTOB Ha Kpocc-

pacwmpeHus HDLC Ethernet KOHHeKTOope
MM-221 2 2 1 - 8
MM-222 2 4 1 - 8
MM-225 1 2 4 - 4
MM-227 1 2 3 1 4
MM-522 5 4 1 - 20
MM-525 4 2 4 - 16
MM-527 4 2 3 1 16
4.2 @PYHKUNOHaArNbHble BO3MOXHOCTHU

MpoTokonbl rno6anbHbix ceten (WAN):

RAD HDLC;
Cisco HDLC;
PPP;

MLPP.

MpoTokonbl nokanbHbIX ceten (LAN):

Ethernet;
VLAN 802.1Q.

Pexum mocra (bridge):

Ethernet yepe3s RAD HDLC/PPP;

nogaepXXmnBaemMblie CXeMbl pa60TbIZ «TOYKA-TO4HKa», «TOYKA-MHOIoToO4Ka», «ueno4ka», «KomnbLo».

MakcuMmarnbHbI pasmep kagpa Ethernet: 1600 6anrT;
arperauusi kaHanos (bond);
STP, RSTP.

MapwpyTusaums:

IP/Ethernet yepes Cisco HDLC/PPP;
cTaTuyeckasa MapLupyTusauums,

RIP;

OSPF.

CeTeBble CNyX0bl 1 NPOTOKONbI:

NAT;
DHCP-cepgep;
DHCP-knuneHr;
NTP-KNUeHT;
ARP;

ICMP;

VRRP.

Be3onacHocTb:

cnvcku goctyna (ACL);
GRE (L2/L3-TyHHenwu);
IPinIP.

KommyTtaTtop Ethernet:

OBa pexuma paboTtbl: ¢ obpaboTkon VLAN / 6e3 o6paboTtku VLAN;
MakcumarbHbIN pa3mep kagpa Ethernet:

e pexum c obpaboTtkon VLAN — 1518 6anr;

e pexum 6e3 obpaboTkn VLAN — 1916 6anT.
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e  pexuMmbl paboTbl NOPTOB: access, trunk;
e KadvecTBO 0BcnyxmsaHusa (QoS):
e  KONMMYeCTBO oYepeden Ha KaXaom MopTy: 2;
e Tunbl ovepeen: WRR, Strict Priority;
e  Knaccudukaumnsa Tpaduka Ha ocHoBe: npuopuTeTa nopta, nonen CoS n DSCP;
e  OrpaHWyeHus Nonockl NponyckaHms ¢ warom 1 kéut/c.

MynbTunnekcupoBaHue U KPOCC-KOMMYyTaLUA:

MynbTUNekcnpoBaHme gaHHoix Ethernet, V.35 n E1;

Kpocc-kommyTaumsa no 20 notokos E1;

n3BneYeHne-BCTaBka TanMCNOTOB;

pexum nepefayun 0o YeTbipéx notokoB E1 yepes V.35;

pesepBrpyemMasi CUCTEMa CUHXPOHMU3aLUN (Pe3epBHbIE MCTOYHUKM CUHXPOHU3aUUNn);
npon3BosbHasi 1 HebGNokupyemas maTpula KOMMyTauuu.

MOHUTOPUHI KAaHaNOB CBA3M:

CbEM MHGOPMaLMK U3 NOSTHOro notoka E1 nnn otaenbHbIX TAUMCNOTOB;

OTCYTCTBME BNUSHWUS Ha KaHamn nepefayn AaHHbIX;

BO3MOXHOCTb Bblgaun nHdOopMaLmm, CHATON C HECKONbKMX KaHaNoB CBA3W, B O4MH KaHarT;
PYHKLMSA aBapuiiHON kKommyTaumn noptos E1.

Pe3epBnpoBaHMe kaHanoB CBA3U:
e pesepBupoBaHue kaHanos G.703, E1, SHDSL, V.35, Ethernet;
e cxembl pesepBupoBaHusa: 1+ 1,1 +N;
e KpuTepuu nepekntodenmns: LOS, LOF, AIS.

MHBepcHOe MynbTUNNeKCUpoBaHMe:
e 00beaunHeHve A0 4 KaHanoB AN YBeNMYeHNs NponyckHON CnocobHOCTY;
e 00beguHeHue kaHanoB pasnuyHoro Tuna (E1, V.35, SHDSL);
e MponyckHas cnocobHocTb Ao 8 MBuT/c;
e nepepadva gaHHbIX Ethernet, E1, V.35;
e  BO3MOXHOCTb OpPraHM30BaTh YeTblpe HE3aBMCUMbIX MHBEPCHBIX MyrbTUMeKcopa
B OOQHOM YCTPOWNCTBE;
e  KOMMNEHcauus 3agepXkku Mexay nuHusamu 3.8 mc;
e MOAAEepXKa pasHbIX CKOPOCTEN Ha NUHENHbIX nHTepdencax.

Cucrtema cxaTtus ronoca:
e cXaTue 0o 32 ronocoBbIX KaHaNoB U3 2 BXOAHbIX KaHanoB E1;
cXXaTme ronocoBbIX AaHHbIX B 10 pas;
obBHapyxeHue ronocosou aktusHoctu (VAD);
reHepaums komgopTtHoro wyma (CNG);
nogaepxusaemble Tunbl curHanusaumm: OKC Ne7, E-DSS1 (PRI), 2BCK, R1.5, DTMF un
Koabl 2 13 6;
obpaboTka curHanmsauum 2BCK;
3XOKOMMEHCaL s B COOTBETCTBUM C pekomeHaauuamm G.165 n G.168;
KoMMeHcaumsa axo 64 mc;
BbIKIOYEHME CxXaTusi B N0OOM 13 KaHarmoB;
BbIKIOYEHME 3XOKOMMEeHcaunm B NioGOM 13 CxKaTbiX KaHanos;
npoapadHas nepegada akcos n mogemon TY;
onpeaeneHue Tuna nepegaBaemMon MHopMaLunn: ronoc, dakc n mogem TY.

FonocoBoMn Wno3:
e  VIMMYSbCHBIN UK TOHAnNbHLIN HAGop HOMeEpa;
e nojaepxka ABYX- U YETbIPEXNPOBOAHOMO BblAENEeHHOro kaHana TH B OKOHEYHOM M TPaH3UTHbIX
pexumax;
perynvpoBka ypoBHeW npuéma u nepenaum ¢ warom 0,1 aob;
39XOKOMMEHcauus;
pexumbl pabotbl FXS-FXS, FXS-FXO, TY-TY, PTT-PTT;
HaCTPOWKM pexrMMa aBToMaTUYeCKoro yctaHoBneHnsa coeanHeHus "hotline" ona coeanHeHun
FXS-FXS, FXS-FXO;
yctaHoBka meTku VLAN un npuoputetos 802.1p/DiffServ ansi kaxgoro nopTa;
e perynupoBka BpemeHu naketusaumm ot 10 go 200 mc;
e aJanTMBHO M3MEHSIEMbIN N (OUKCUPOBAHHLIV pasMmep mxuTTep-oydepa;
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MakcuMmanbHbI pasmep Bydepa: 500 mc;

NCTOPUS COEAMHEHWI;

AeTarnbHas CTaTUCTUKA KaXaoro CoeanHeHus;

cosfaHue LWabnoHOB HOMEPOB C BO3MOXHOCTbIO MpeobpasoBaHus Homepa ANs AanbHenLwWwen

nepegauu;

e OrpaHuwyeHue Bxoaswmx coegnHeHnin no tunam (FXS/FXO) n kateropusm, HasHa4YeHHbIM Ha
MopThI LLUN033;

e TpaHCRSAUMA CUrHana ynpasreHus pexnMoM npuéma-nepegaym pagmoctaHumm (PTT).

MpoTokonbl VolP:
o SIP;
e RTP.

FonocoBble KOAEKU:
e G.711 A-law;
e G.729a.

MpoTokon nepeaayn ¢pakcos:
e [Ipo3payHas nepegava akcoB M MOAEMOB Npu ucnonb3oBaHum kogeka G.711 A-law.

Mepenaya AaHHbIX aCUHXPOHHbIX NOpTOoB (RS-232/485):

e fepefada gaHHbIX 1 curHanoB RTS/CTS mexay OByMA NOpTaMu Yepes CUHXPOHHbIE
nocneposatenbHble niTepdenicel (E1, UPI, SHDSL);

e nepefava gaHHbIX U curHanoB RTS/CTS mexay oByms ("Todka - Touka") MM HECKONbKMMM
("Touka - MHOroTo4Ka") nopTaMm B NaKETHOM pexmme vepes ceTesble nHTepdencsl HDLC n
Ethernet;

e npeobpa3soBaHue gaHHbIX 13 Ethernet B aCMHXPOHHBIN NOTOK C UCNOMNb30BaHNEM CTaHOAPTHbIX
npoTokonoB UDP, TCP (cepBep u knueHT), Telnet (c pacwmpennem RFC 2217);

e paboTa B pexvmMe KOHCONMbHOro cepBepa;

e paboTa B pexvmMme BMPTYyanbHOro NocrneaoBaTenbHOro nopTa ¢ UCNOb30BaHUEM CheLManbHOro
Apansepal.

OwnarHocTuka:
o BER-TecTep;
ping, traceroute;
cTaTucTMKa No nopTam u nHtepgencam;
BO3MOXXHOCTb BKIMOYEHUS NOKasbHbIX U YOanE€HHbIX LWNEndos;
reHepaTop TOHanNbHOro curHana;
3XO0-TECT;
aBapunHas ceeToanoaHas MHAUKaUnS;
pexvuM nepefaydn «LWaxmMaTHOro Koga» Ha aCMHXPOHHbIX NOPTaXxX B YETbIPEXMTPOBOAHOM pexXunme
0N NpOBepKM TECTOBOW 3arfyLLIKON 1 KOHTPONSA YPOBHSA CUrHana ocumnnorpadom;
®  PEXMMbl aKTUBHOMO N MAaCCUBHOIO YCTPOWCTB ANs NPOBEPKU ABYXMPOBOAHOrO RS-485.

YnpasneHne 1 MOHUTOPUHT:

o  SNMP (MOHUTOpPWHF);
Syslog;
SSH v2;
Telnet-cepaep;
Telnet-knneHT;
ynpasnsowwmin nopTt Console;
komaHgHas ctpoka (CLI);
ynpasneHue 4Yepes VLAN;
TFTP u FTP;
BHEMNOSOCHOE ynpaeneHne B Sa-outax kaHana E1.

1 Zelax He npegocrtasnaeT MO ansa pa6OTbI B pexumMme BUPTyaribHOro nocneanoBaTtesibHOro nopTa, Ana aTux uenen gonyckaeTtca
ncnonb3oBaHMe CTOPOHHEro no
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4.3 T[MapameTpbl NOPTOB

4.3.1 Noprt Ethernet

Moptel Ethernet wu3genna BbINONHEHbI B COOTBETCTBMM  CO  cneuudukaumsamm  Ethernet
10Base-T/100Base-TX:
e CKOpoOCTb 0OmMeHa gaHHbiMuM — 10/100 M6uT/c. ABTOMaTU4YeCKoe onpedeneHne CKopocTu
nepegauu;
e pexum obMeHa — OynneKkCHbIN UNn NoNyaynnekcHbIn. ABTOMaTM4eckoe onpeaeneHme pexnma
oOMeHa;
e aBToonpeneneHue Tuna kabens MDI/MDI-X;

e HasHaueHue kOHTaKTOB pa3béma nopta Ethernet npuesegeHo B MNMpunoxenuve 1.

4.3.2 Cnot SFP

Cnot gnsa yctaHoskn SFP moayns. CkopocTb obmeHa gaHHbiMn — 100mbuTt/c (Fast Ethernet).

4.3.3 MNopt Console

MopTt Console n3genus BoinonHsaeT dyHKUMKM ycTponctea Tuna DTE n nmeet uudposon nHtepdeinc RS-
232/V.24.
e  CKOPOCTb aCMHXPOHHOro obmeHa — 9600 6uT/c;
e  KOMM4ecTBO OMTOB AaHHbIX — 8;
e  KOHTPOSb MO YETHOCTU OTCYTCTBYET;
e  KONMM4YecTBO cTon-omutoB — 1;
e ynpaBneHue NOTOKOM AaHHbIX OTCYTCTBYET.

HasHadeHune KoHTakToB pasbéma nopta Console npuBeaeHo B Mpunoxexue 2.
4.4 BHelwHWN BUA,

441 [epeaHsAA naHenb

Bug nepeaHer naHenu usgenun MM-22x npusegeH Ha Puc. 17 — Puc. 20:

; Zelax Speedway
%[: Sl STATE SLOT1 SLOT2
x, © 00O / o

YTonneHHas KHormka

Puc. 17 — Bup nepeaHen naHenu usgenmn MM-22X HaCTONIbHOro UCNONTHEHUA

elax Speedway

@D @) STATE SLOT1 SLOT2 @> @
o 00 @

YTonneHHasi KHonka

Puc. 18 — Bupg nepeaHen naHenu nsgenun MM-22x ans ycTaHOBKU B KOHCTPYKTUB P-12
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YTonneHHasi KHorka

Speedway

G

Z

YTonneHHas KHonka

Puc. 20 — Bup nepeaHuint naHenu nsgenun MM-22x B meTannuyeckom kopnyce 19”
Ha nepegHen naHenu nsgennin MM-22x pacnonoXeHbl:

)

)

nHamkaTop coctosHusa nagenuna STATE;
[ )

MHONKaTOPbl COCTOAHUA NOPTOB Mop,yneﬁ B crnotax 1 um 2;
yTonneHHasa KHomMkKa.
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Ha nepegHenn naHenun usgenui MM-22x pasmeldeHbl Tpyu uHgukatopa: STATE, SLOT1 u SLOT2.
HasHaueHue nHamkaTopoB, pasMellleHHbIX Ha nepeaHen naHenu usgenun MM-22x npusegeHsl B Tabn. 10.

Ta6n. 10 — OnucaHue MHAMKATOPOB nepeaHen naHenu

HanmeHoBaHue
UHagukaTop XapakTep cBeYeHUs UHAMKaTOpa U onucaHue
MHAMKaTopa

STATE CoctosiHne n3genusa | 3eneHbi — HOpMarbHOEe COCTOSIHNE

TycknbI KpacHbIN — NPOLIECC 3arpy3ku NPOrpaMmmMHoOro
obecne4veHus

KpacHbIn — ownbka npu 3arpyske NporpammHoro obecneveHus
unu owwmndbka B paboTe n3genus

MoraweH — n3genve BbIKITHYEHO

SLOT1 CocTosiHme nopToB 3eneHbIn — Bce NOpTbl HAXOAMUTCS B HOpMarnbHOM paboyem
cnota l COCTOSIHUU

3eneHbI MUraloLWMM - OAVH U3 MOPTOB HAXOAMUTCS B peXnme
TECTUPOBaHUS, OLUINOOK HET

KpacHbin — ownbka Ha o4HOM M3 NOPTOB

KpacHbIn Muratowmm - K 0oqHOMY 13 NOPTOB HE NOAKIYEHa
MNVHWSA UMW HE YCTaHOBIEHO COeAUHEHNE HA OLHOM M3 rONIOCOBbIX
MOPTOB, Ha KOTOPbIX HACTPOEHO NMOCTOAHHO aKTUBHOE
COeQIHEHME B PEXMME BblOENEHHON NUHUN

HeperynspHo MuraeTt KpacHbIM CBETOM — MOMEHT BCHbILLKN
COOTBETCTBYET pPerMcTpaunym ogUHOYHOM OLMOKK Ha NopTy
MoraweH — MOAyNb HE YCTAHOBIEH UMK BCE NOPTbl MOAYNSA
BbIKNHOYEHbI

SLOT2 CocTosiHMe nopToB 3eneHbIn — Bce NOpTbl HAXOAUTCS B HOpManbHOM paboyem
cnota 2 COCTOSIHUU

3eneHbIn MUraloLWMM - OAVH U3 MOPTOB HAXOAMUTCS B pexnme
TECTMPOBaHWs, OLUNBOK HET

KpacHbIn — ownbka Ha 0 AHOM U3 NOPTOB

KpacHbIn Murarowmm - K 04HOMY M3 NOPTOB HE MOAKIMOYEHA
MNIVHUS UKW HEe YCTaHOBMEHO COeANHEHNE HAa OOAHOM M3 rofl0COBbIX
MOPTOB, Ha KOTOPbIX HACTPOEHO NMOCTOSHHO aKTUBHOE
coeIHEHME B peXMMe BblOeNEeHHON NUHUN

HeperynsipHo MuraeTt KpacHbIM CBETOM — MOMEHT BCIbILLKN
COOTBETCTBYET permcTpaunm OgUHOYHOM OLWMOKN Ha NopTy
MoraweH — MoOAynb He YCTaHOBMEH UMY BCe NOpThbl MOAYNS
BbIKNHOYEHbI

Bua nepegHen naHenu nagenun MM-52x npmuseaeH Ha Puc. 21 - Puc. 23:

YTonneHHasa kHonka

00 e
sorer sora * sore soros % siores Speedway I

Puc. 21 — Bug nepegHen naHenu usgenum MM-522RC-UNI

Ha nepegHen naHenu nsgenuin MM-522RC-UNI pacnonoXeHsbil:

e MHOMKATOP COCTOAHMA nsgenus un ero noptoB STATE;
WHOMKaTOP COCTOSIHUS HanpskeHus nutadus nsgenua PWR;
pasbém nopTta Ethernet;
pasbém nopta Console;

NATb CMOTOB 419 YCTAaHOBKM MOAYNen paclinpeHus;
YTOMNSIEHHAas KHOMKa.

YTonneHHas kHonka

storer soro2 + sLotos stoTes +

Puc. 22 — Bupg nepegHein naHenu usgenun MM-525RC-UNI
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YTonneHHas KHonka

ETHERNET

e Fox NI FOX  UMOACT  iNmwe Fax L]

LT 01 slore e sLoT e soT o4 v sLoT 05 Speedway l

Puc. 23 — Bup nepegHen naHenu usgenun MM-527RC-UNI

Ha nepegHen naHenn nsgenuin MM-525 n MM-527 pacnonoXxeHbi:

e VHOMKATOp COCTOSAHMS uagenusa n ero noptoB STATE;
WHOMKATOP COCTOSIHMSA HanNpsikeHust nuTaHusa nagenus PWR,;
pa3béMbl noptoB Fast Ethernet n cnota SFP (Tonbko B MM-527);
pa3béM nopta Console;
YyeTbipe crnoTa Ang yCTaHOBKU MOAYMNEWN pacLUMpeHus;
YTOMMEHHas KHOMKa.

Ha nepegHel naHenu umagenuin MM-52x pasmelleHbl gBa nHamkatopa: STATE n PWR. HasHaueHune
WHOWKATOPOB, pa3MeLLEHHbIX Ha nepeaHen naHenun nsgenua MM-52x npuBeaeHsl B Tabn. 11.

Ta6n. 11 — OnucaHuMe MHAMKATOPOB NepeaHen NaHenu

MUHaukaTop HanmeHoBaHue XapakTtep cBeuyeHusi UHAMKaTopa. KommeHTapuin
MHAMKaTopa
STATE CocTosiHMe nsgenuvsa un 3eneHbln — HOpMaribHOE COCTOSIHUE M3OEeNnst U BCEX ero
€ro nopTos nopToBs
TycKknbI KpacHbIN — NPOLIECC 3arpy3Kn NPOrpaMMHOro
obecneyeHuns

KpacHbIn — owmnbka npu 3arpyske nporpaMmmHoro
obecneyeHuns, owmnbka B paboTe M3genus unm ogHoro n3 ero
nopToB

3eneHbIn MUralLWMM — OOWH U3 MOPTOB HAaXoAUTCS B
pexume TeCTUPOBaHUS, OLLNOOK HET

KpacHbI Murarowmm — K 0gHOMY 13 NMOPTOB He
noakntoYeHa NMHUS UNn He YCTaHOBMEHO COEAMHEHME Ha
O[HOM M3 roJfIoCOBbIX NMOPTOB, HA KOTOPbIX HACTPOEHO
NMOCTOSIHHO aKTMBHOE COEAMHEHWE B peXXMME BblaeNeHHON
NNHUK

HeperynsipHo muraeT KpacHbIM CBETOM — MOMEHT
BCMbILLK/ COOTBETCTBYET perncrpauum oagMHOYHOM owmnbkn B
nopty MoraweH — usgenve BbIKNOYEHO

PWR CocTtosiHne HanpsixeHus 3eneHbIn — Ha Bce pasbEeMbl U3genus nogaHo
nUTaHWs nsgenus HanpshkeHne nNuTaHus

MoraweH — Ha oanH unu oba pa3béma He NogaHo
HanpskeHne NUTaHus

4.4.2 3apHAA naHenb

Bupg 3agHen naHenu nagenuin MM-221 n MM-222 npusegeH Ha Puc. 24 - Puc. 28:

[]

ETHERNET 0

" E Bu
LNK/ACT SPEED FDX/COL
SLOT 01 SLOT 02

/

Puc. 24 — Bua 3agHen naHenu nsgenun MM-221RC-UNI-AC9 n MM-222RC-UNI-AC9 HacTonbHOro
MCMONHEeHUs1 C MMTaHMEM OT CETU NepeMeHHOro Toka
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SLOT 01 SLOT 02

Puc. 25 — Bupg 3agHen naHenu nsgenmn MM-221RC-UNI-DC60 u MM-222RC-UNI-DC60 HacTonbHOro
MCMNONHEeHUA C NUTaHNEM OT CeTU NOCTOAHHOIo TOKa

L

Puc. 26 — Bug 3agHen naHenu unsgenun MM-221RC-UNI-I-AC9 n MM-222RC-UNI-I-AC9 gnsi ycTaHOBKMU
B KOHCTPYKTUBbI P-12 1 P-510 ¢ nuTaHnem ot ceTn nepeMeHHOro Toka

CONSOLE - - -
=== 20...72B
s E
1 2 3 L~
[ ) (] "= B &
LNK/ACT SPEED FDX/COL

Puc. 27 — Bug 3agHen naHenu usgenun MM-221RC-UNI-I-DC60 n MM-222RC-UNI-I-DC60 ans ycTaHOBKMU
B KOHCTPYKTUBbI P-12 1 P-510 ¢ nuTaHnem ot ceTn NOCTOSAHHOIO TOKa

CONSOLE

PWR
) ACOV
T @

ETHERNET O

" B B
LNK/ACT SPEED FDX/COL

ETHERNET 0

Bbikniovatens Pasbem Ans nogknioyeHuns
nuTaHusa kabens nuTaHus
@ \ POWER 1A \ AQ- 280 I

wsnnsw

(‘O\l SOLE
. PR
ACOV
| [o —} (o o, Q %
/ / UiaSt sedo fBxicoL

KoHTakT Ans nopknto4eHns Mpenoxpanutens
3asemMneHus

Puc. 28 — Bupg 3agHen naHenu usgenun MM-221RC-UNI u MM-222RC-UNI B
MeTannuyeckom kopnyce 19”

Ha 3agHen naHenun nsgenuin MM-221 n MM-222 pacnosioXeHbi:

pasbém nopta Ethernet;

pa3bém nopta Console;

ABa crota Ans YCTaHOBK/ MOAYIEN paclUNPEHMS;

pa3béM ANns NOAKMYeHNs kabens NnuTaHus;

KHOTMKa BbIKIKOYEHMS NUTaHMsA (TOMbKO B MoandurKaumnsax 6e3 nHagekca nuraHus);

pa3bEM ONns yCTaHOBKM NPeaoXpaHUTens;

Knemma 3asemsneHus (Tonbko B mogudmkaumax ¢ DC-nutaHnem n B Moamdukauusx 6e3 nHgekca
nuTaHus).

Bua 3agHen naHenu nagenun MM-225 n MM-227 npueeaeH Ha Puc. 29 - Puc. 38:
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Puc. 29 — Bupg 3agHen naHenu nsgenun MM-225RC-UNI-AC9 HacTonbHOro UCNONHeHus
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Puc. 30 — Bug 3agHen naHenu nsgenun MM-227RC-UNI-AC9 HacTOnbHOro MCNonHeHus
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Puc. 31 — Bup 3agHen naHenun nsgenun MM-225RC-UNI-DC60 HacTonbHOro MCnonHeHus
C NUTaHUEM OT CeTU NOCTOAHHOro TOoKa
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Puc. 32 — Bug 3agHen naHenu usgenumn MM-227RC-UNI-DC60 HacTonbHOro UcrnosiHeHus
C NUTaHMEM OT CeTU NOCTOSAHHOro TOKa
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Puc. 33 — Bua 3apHen naHenu usgenun MM-225RC-UNI-I-AC9 ansl ycTaHOBKU B KOHCTPYKTUBbI
P-12 n P-510 ¢ nutaHuem oT ceTn nepeMeHHOro Toka
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Puc. 34 — Buga 3apHen naHenu usgenun MM-227RC-UNI-I-AC9 ansl ycTaHOBKU B KOHCTPYKTUBbI
P-12 n P-510 ¢c nutaHuem oT ceTn NnepeMeHHOro Toka
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Puc. 35 — Bua 3apgHen naHenu usgenun MM-225RC-UNI-I-DC60 ans ycTaHOBKU B KOHCTPYKTUBbI
P-12 n P-510 ¢ nuTtaHnem oT ceTU NOCTOSAAHHOrO TOKa
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Puc. 36 — Bupg 3agHen naHenu nagenun MM-227RC-UNI-I-DC60 gnsa ycTaHOBKU B KOHCTPYKTUBbI
P-12 n P-510 ¢ nutaHnemM oT ceTu NOCTOAHHOro TOKa
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Puc. 37 — Bupg 3agHen naHenu nagenun MM-225RC-UNI B MeTannu4yeckom kopnyce 19”
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Puc. 38 — Bupg 3agHen naHenu nagenun MM-227RC-UNI B MeTannu4yeckom kopnyce 19”

Ha 3agHen naHenu nsgenuin MM-225 n MM-227 pacnosnioXeHbi:

pa3beémbl noptoB Fast Ethernet n cnota SFP (tonbko B MM-227);

pa3bém nopta Console;

OVH CNOT ANSA YCTaHOBKU MOAYNSA PacCLUMPEHNS;

pas3bem ANs NOAKMYEHMs Kabensa nuTaHus;

KHOMKA BbIKMIOYEHMS NMUTaHWA (TONbKO B Moaudumkaunsix 6e3 nHaekca nutaHms);

pa3bEM ONs yCTaHOBKM NPeaoXpaHNTens;

Knemma 3asemrneHus (Tonbko B Moamndukaumsax ¢ DC-nutaHmem n mogmndumkauusax 6e3 nHaekca
nuTaHus).

Bua 3agHen naHenu nsgenuin MM-52x npuBeaeH Ha Puc. 39:
Pasbem ANA NOAKNKYeHna
kabens nuTaHus

\ acza -
.22y
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Puc. 39 — Bupg 3agHen naHenu usgenusa MM-52x

Ha 3agHen naHenun nsgenui MM-52x pacrnonoxeHsbl:
e pas3béM Ans noaknodeHns kabens nutaHua AC 220 B;
e pas3béMm Ans noaknoyeHusa kabens nutadms DC 38...72 B (Tonbko B mogmdukaumm 6e3 nigekca
nUTaHus);
e Krnemma 3aseMreHus.
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Hap pasbemom nopta Ethernet nsgenuin MM-221, MM-222 1 MM-522 pacnonoxeHbl MHAMKATOPbl ero

cocTosiHuA. HasHaueHue nHankaTopos nopTa Ethernet npueegeHsl B Tabn. 12.

Ta6n. 12 — HasHauyeHne uHgukatopoB nopta Ethernet

Muaukatop HanmeHoBaHue XapakTep cBeyeHusi uHgmkatopa. KommeHTtapum
LlenocTtHoCTb huanyeckoro CBeTUTCS NOCTOAHHO — COeMHEHNE YCTaHOBMNEHO
LNK/ACT coeguHeHus/MNepenava Muraet — npuém/nepenaya gaHHbIX
OaHHbIX MoraweH — coeanHeHne He YCTaHOBMNEHO
CBeTUTCS NOCTOAHHO — CKOPOCTb COEANHEHMS paBHa
SPEED CkopocTb coeMHeHUs 100 M6uT/c
MoraweH — ckopocTb coeanHeHnsi pasHa 10 MéuTt/c
CBeTUTCS NOCTOAHHO — PEXUM OOMeHa OaHHbIMU
NONHbIV Aynnekc
Pexvma obmeHa MoraweH — pexvM obMeHa AaHHBIMU NONyAYneKc,
FDX/COL AaHHbIMKU/ OBHapyxeHne BCMbILKM MHAUKATOPA NPOUCXOOAT B MOMEHTbI (omKcaLuin
KONnNuanim KONMMnn3un (Konnmsms — nonbiTka 0O4HOBPEMEHHON
nepegayun gaHHbIX U3genmem n Kakon-nmbo ctaHumnen
cetu Ethernet)

Hap pasvemom noptoB FastEthernet u cnotom SFP wuzgenun MM-225, MM-227, MM-525 n MM-527

pacnonoXxeHbl WMHAMKATOPbI WX COCTOsAHWUS. HasHayeHue wHaukaTtopoB nopTtoB FastEthernet npuBeneHbl
B Tabn. 13.
Tabn. 13 — HasHauyeHue uHgukatopoB noptoB FastEthernet
UHagukaTop HanmeHoBaHue KommeHTapumn
CBeTUTCS NOCTOAHHO 3ef1IeHbIM CBETOM — CKOPOCTb
coeanHeHus paBHa 10 Méut/c
LlenocTtHOCTb husnyeckoro
CBeTUTCS NOCTOAHHO OpaHXeBbIM CBETOM — CKOPOCTb
LNK/100 coeanHeHus/
coeanHeHus paBHa 100 M6ut/c
CkopocTb coeMHEHUS N
Mwuraet — npuém/nepenaya gaHHbIX
MoraweH — coeMHEHNE He YCTaHOBJIEHO
CBeTUTCSl MOCTOAHHO 3eNleHbIM CBETOM — PEXUM
FDX Pexuma obMeHa gaHHbIMK | 0OMeHa JaHHbIMU NOSHbIA OYNeKc
MoraweH — pexvm obMeHa AaHHbIMM NONyAynneKc
LNK/ACT LlenoctHocTb dmsmyeckoro | CBeTUTCA NOCTOSAAHHO — COEAMHEHME YCTaHOBIEHO
(SFP-crioT) coeanHeHuns/ Mwuraet — npuém/nepegaya gaHHbIX
MNepenaya gaHHbIX MoraweH — coegvHeHNE He YCTaHOBNEHO

4.5 KOHCTpYKTMBHOe ucnosniHeHue N AneKTponntTaHue

Tabn. 14 — BapuaHTbl KOHCTPYKTUBHOIO UCNOMNHEHUA U anekTponutaHua MM-22x

Moaundukauma KoHcTpyKkTMBHOE HanpsixeHue MowHocThb,
MUCNOJIHEHUE ANeKTponuTaHusa He bonee*
MM-22x-AC9 Mnactmaccosbiv kopnyc | ~9 B, komnnekTyeTcs 13,5 Bt
226x166x45 mm ceTeBbIM agantepom ~220/9 B
MM-22x-DC60 Mnactmaccosbin kopnyc | =20...72 B
226x166x45 mm
MM-22x-1-AC9 [na moHTaxa B KOp3uHy | ~9 B, KoMnnekTyeTcs
P-12 ceTeBbiM agantepom ~220/9 B
MM-22x-1-DC60 [na moHTaxa B kop3unHy | =20...72 B
P-12
MM-22x-K-AC9 [na moHTaxa B kKop3unHy | ~9 B
P-510
MM-22x-K-DC60 | [Ona moHTaxa B kop3uHy | =20...72 B
P-510
MM-22x MeTtannuyeckum kopnyc | ~187...242 B

BblcoTon 1U ons
MOHTaxa B cTouky 19”

* — 3aBUCUT OT YCTAHOBMEHHbIX MOAYNEN paclLuMpeHus
X — moandumkaumm 221RC, 222RC, 225RC n 227RC
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Ta6n. 15 — BapmaHTbl KOHCTPYKTUBHOIO UCMONMHEHUsA U anekTponutaHusa MM-52x

Moaudukauusa KoHcTpykTUBHOE Hanps:keHue MowHocCTb,
MCMNONHeHue ANeKTponuTaHusa He 6onee*
MM-52xRC-UNI MeTannuyeckuii kopnyc Beicoton | ~187...242 B, =38...72 B 60 Bt
1U ang mMoHTaxa B cTonky 19”
MM-52xRC-UNI-AC220 MeTannuyeckuii kopnyc Beicoton | ~88...264 B 60 BT
1U ons moHTaxa B cTonky 19”

* — 3aBUCUT OT YCTAHOBIEHHbIX MOAYMNEN paclUMpeHns

Ta6n. 16 — Tun coeauHuTenen pa3bLEMOB NUTaHUs

Moaudukauusa OnucaHue

MM-22x-AC9

MM-22x-1-AC9 Pasbém nog wrekep d=2.1 mm DJK-02A
MM-22x-K-AC9

MM-22x-DC60

MM-22x-1-DC60

Bunka ans kneMmHuka TpEXKOHTakTHas, war 5.0 mm

MM-22x-K-DC60

MM-22x

Pasbém nutanusa ~220 B AC-1

MM-52x-UNI

Pasbém nutanus ~220 B AC-1 v Bunka ans
KNnemMMHMKa ABYXKOHTaKTHas, war 5.0 Mm

MM-52x-UNI-AC220

Pa3bém nutanus ~220 B AC-1

X — moandumkaummn 221RC, 222RC, 225RC, 522RC, 525RC n 527RC

45.1 OcobeHHOCTU aneKkTponuTaHua moguncdpukauum MM-52x-UNI

B nsgenun MM-52xRC-UNI npegycMOTpEHO aneKkTponuTaHne oT ABYX anbTepHATUBHbBIX UCTOYHWNKOB:
e OT CETU NepeMeHHOro Toka HanpsxeHnem 187...242 B, 50 Iy;
e  OT CETW NOCTOSIHHOrO TOKa HanpsbkeHnem 38...72 B.

PekomeHayeTtcs 3agenctBoBaTb 06a MCTOYHMKA OAHOBPEMEeHHO. dakTuyeckm magenuve byaet nonyyatb
nUTaHWe TOMNbKO OT OAHOrO MCTOYHWUKA, KOTOPbIN Bbin BKMOYEH nepBbiM. BTOPON NCTOYHMK OCTaéTcsa B pexume
«ropsiyero pesepsa», T. €. B MOCTOSHHOW FOTOBHOCTW MPUHATbL Ha cebs aHeprocHabxeHve nsgenusa B cnydae
OTKIMIOYEHMS NEepBOro UCTOYHWMKA. Takum obpasom, npu nNponagaHuvM HanpsxeHus B CETU NEePEeMEHHOro wunwu
MOCTOSHHOIO TOKa M3genue ocTaértcd paboToCnOoCOGHbIM. ABTOMATMYECKOE MEpPeKiYeHne Ha pe3epBHbIN

MCTOYHUK NMUTAHUA OCYLLECTBIIAETCA MNiaBHO, be3 HapyLwleHuna pa6OTOCI'IOCO6HOCTI/I n3genunAa.

Ecnu 3ageiictBoBaHbl 06a UCTOYHMKA OOHOBPEMEHHO, TO nHamkatop PWR (Power) cBeTuTCA 3enéHbiM

cBeToM. Ecnu oguH 13 NCTOYHMKOB HE MOAKMIOYEH K N34enunto, TO 3TOT MHOWKaTOpP norawlueH.

MM-22x, MM-52x
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4.6 TlabapuTHble pa3mepbl U Macca

Ta6n. 17 — MaGapuTHbie pa3mepbl Kopnyca U macca usgenus

Mopagudukauuns FabapuTHble pa3mepsbl Macca**
(WxIrxB)

MM-22x-AC9* 226 x 166 x 45 mm He bonee 1,2 kr
MM-22x-DC60
MM-22x-I-AC9* 215 x 160 x 40 mm He 6onee 1,0 kr
MM-22x-I-DC60
MM-22x-K-AC9 226 x 165 x 35 mm He 6onee 1,0 kr
MM-22x-K-DC60
MM-22x 480 x 174 x 44,5 mMm*** He bonee 2,7 kr
MM-52x-AC220 437 x 284 x 43 mm He Gonee 5 kr
MM-52x

X — moamncpmkauum 221RC, 222RC, 225RC, 227RC, 522RC, 525RC, 527RC

* — BKNIOYas Maccy ceTeBOro agantepa

** _ B 3aBMCMMOCTU OT YCTaHOBMEHHbIX MOAYNEN

*** — |llnpmMHa n3genus ykasaHa ¢ y4eTOM MOHTaXHbIX KpenneHun gng yctaHoBkM B cTOMKy 19". bea yyeTa atnx
KpenneHun, lWwupuHa Kopnyca nsgenus coctaensieT He 6onee 440 MM. MOHTaXHbIe KpenneHms ans yCcTaHoBKU B
CTOWNKY SIBNSIOTCA HECHEMHbBIMMU.

4.7 YcnoBus aKkcnnyatauuu

Ycnousi akcnnyaTauum u3aenuin:
e Temnepartypa oKkpyxatowen cpegbl — oT +5 go +40 °C;
e OTHOCUTEMbHasi BNaXHOCTb Bo3ayxa — A0 95 % npu temnepatype 30 °C 6e3 obpa3oBaHus
KOHOeHcarTa;
e pexuM paboTbl — KPYrnoCyTOHbIN;
e HapaboTka Ha oTka3 — 40000 yacos.

Wsgenus uvMeloT MOMHyl ranbBaHWYeckylo passasky ¢ noptamu Ethernet n cetbio nuTanua
(B ucnonHeHnsx, NnpeaycmaTpmBaloLmMX NCNONb30BaHWe CETEBOro agantepa).
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5 KomnnekT nocTtaBKM

B 6a30BbIf KOMMNNEKT NOCTABKN U3AENUS BXOAAT:
nsgenue BolbpaHHOro ncnonHeHus (n. 3);
ceTeBon agantep (6nok nuTaHusa) — Tonbko Ansa unsgenun MM-22x B nnactTMaccoBOM KOpnyce 1
Ansa koHcTpyktuea P-12 ¢ nutaHnem ~220 B;
e ceTeBOW kabernb NUTaHMs — TOMbKO AN N3Aennin B MeTannnyeckuin Kopnyc ¢ nutTaHnem oT ceTu
nepeMeHHOro ToKa;
e KIemMa ansi NoAKMYeHns kabensa NMTaHnsa — TONbKO AN U3AENUn C NMTaHUEM OT CETU
NOCTOSIHHOIO TOKa;
nepexoghuk A-006 (cm. MpunoxeHue 3);
kabenb A-010 (cm. Mpunoxexue 4);
KOMMAKT-AUCK C JOKYMEHTaumen;
ynakoBo4YHasi kopobka.

N3pgenue nwoboro ncnonHeHns MoxeT ObiTb N0 OTAENbHOMY 3akasdy LOMOMHUTENbHO YKOMMMEKTOBaHO
Moaynsamu pacwumpenus (Tabn. 2).
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6 YcTtaHOBKa M nogkrnroyYeHune

YcTaHOBKa u3genus OofmkHa npon3BoaAnNTbLCA B CyXOM oOTanimBaemMomM nomMeLleHun. I'Iepep, yCTaHOBKOI7I
HeobxogMmMo npon3esecTtun BHELLHWI OCMOTP n3genua C Uuenblo BblABJITIEHUA MEXaHNYECKUX I'IOBpe)Kﬂ,eHVIVI Kopnyca
N COeaANHUTENbHbIX 3J1IEMEHTOB.

ﬂepe,q NnoaKr4YeHnem n3genna cnegyet BHMMaTesllibHO U3y4nTb Hactodlee pykoBOACTBO.

Ecnu usgenve xpaHunock npu TemnepaType Hke +5 °C, nepes nepBbiM BKIOYEHUEM €ro HEOGXOAMMO
BblAep)KaTb NpU KOMHATHON TeMnepaType He MEHEE OBYX YaCOB.

6.1 YcTaHOBKa

B 3aBucumMocTn oT Mmoandukauumn yctaHosute usgenuve B 19-410MMOBYIO CTONKY, KOHCTPYKTMB P-510 unn
Ha POBHY NOBEPXHOCTb (Hanpumep, cTon).

6.2 MopkntoyeHue
HOCJ'Ie,CI,OBaTeJ'IbHOCTb NOAKITIOYEeHNA:

o ansa mogmdpukaumi MM-22xRC-UNI-AC9, MM-22xRC-UNI-I-AC9:

BCTaBbTEe LUTEKEp CEeTEeBOro aganTtepa (BXOOSLWEro B KOMMMEKT MNOCTaBku) B pasbéM
NUTaHWs!, PAcroNOXEHHbIN Ha NaHenu u3genusi, a BUrKy 6rnoka nMTaHMsa ceTeBoro agantepa
— B pO3eTKy 3MeKTpoceTn. HanpsikeHwe nuTaHus OOMKHO COOTBETCTBOBATb TpebOBaHUAM,
ykasaHHbIM B Tabn. 14.

o ansa moamdukaumm MM-22xRC-UNI-K-AC9:

BCTaBbTe LUTEKEP OT pacnpefenéHHOro Xryta anekrponutaHusa KoHcTpyktmea P-510-AC B
pasbEM MUTaHUSA, PacnonoXEHHbIN Ha NaHenu n3genus;

noganTe HamnpsbkeHue nuTaHus Ha O6nok nutaHua  koHcTpykTmBa P-510-AC. [Mpwm
ucrnonb3oBaHun KoHcTpyktmBa P-510-AC, ponyckaeTca nogknioyveHve wsgenuii 6es
npegBapuTenbHOro OTKIIOYeHUS BoKka NMTaHNS KOHCTPYKTMBA OT anektpocetn ~ 220 B.

o ansa mogmdpukaumn MM-22xRC-UNI-DC60, MM-22xRC-UNI-I-DC60:

NOOKMIOYMTE  KOHTaKT  3a3eMIIeHUS  pacrofioXKeHHbI  Ha  KIEMMHOW  KONOAKe
(cm. MpunoxeHue 6) K BHELUHEMY 3aLLUTHOMY 3a3EMIIEHUIO;

nepeg Hayanom MOAKIMIOYEHUSS WCTOYHMKA MUTaHMA K KNEMMHOW Korogke wusgenuvs
(BxOOsLLEN B KOMMNMEKT NMOCTaBkN) yoeamTechb, YTO UCTOYHMK MUTAHUS NMOCTOSIHHOIO TOKa, K
KOTOPOMY MMaHUpPyeTCs BbINOMHATL NOAKMTYEHNE U3AENWS, BbIKITIOYEH;

MOAKIMIOYMTE  UCTOYHUK  MOCTOAHHOTO  TOKA K KNEMMHOW  KONogke — u3genuvs
(cm. TpunoxeHune 6), NONSIPHOCTb HEBaXXHA, MOCIE Yero BCTaBbTE KIMNEMMHYK KOIOAKY B
pasbeM n3genus;

nogamte HamnpsbkeHue MUTaHua Ha  u3genue. HanpsbkeHune  nuTaHus  OOIDKHO
COOTBETCTBOBAaTb TPEOOBAHUSM, YKa3aHHbIM B Tabn. 14.

o ansa mogmdukaumm MM-22xRC-UNI-K-AC9:

BCTaBbTe KINEMMHYK KOMOAKY OT pacrnpefenéHHoro >ryta anekrponutaHua P-510-DC B
pasbeém MUTaHWs, PpacnonoXeHHbIV Ha NaHenu U3nenus;

nofamte Hanps>keHue nuTaHUs Ha  KNeMMHYl  Konoaky KoHcTpyktuea P-510-DC.
HanpsxeHve nMTaHust JOMKHO COOTBETCTBOBATL TpeboBaHMAM, ykazaHHbIM B Tabn. 14. MNpu
ucnonb3oBaHMM KoHCTpykTMBa P-510-DC, ponyckaetcs nogkntoyeHve u3genun 6e3
npeaBapuUTEribHOrO OTKIMIOYEHUsT KOHCTPYKTMBA OT 31eKTPOCeTN NOCTOAHHOro TOKa, HO Mnpu
3TOM BHELHUA WCTOMHUK NWUTaHWs JOoSkeH ObiTb YCTOMYMBBIM K CKaykooBpasHbIM
WU3MEHEHNsIM TOKa Harpysku.

e anda moandmkaummn MM-22xRC-UNI:

ybeauTecsh, 4TO NnepeknioyaTenb NMTaHUS HaXo0AMTCS B BblKNoYeHHOM nonoxeHun (0);
NOAKITIOYMTE KIeMMY 3a3eMIIEHNSA U3AENUS K BHELUHEMY 3aLLUTHOMY 3a3€MITEHUIO;

BCTaBbTe PO3eTKYy Kabensi MMTaHus (BXOASILLEro B KOMMIEKT MOCTABKN) B pa3bEM Ha NaHenu
usgenus, a BWIKY Ha [JpPYyroM KOHUe kabens nuMTaHus — B pPO3ETKY 3NeKTpPoceTw.
HanpspkeHne nuTtaHust 4OIMKHO COOTBETCTBOBAaTb TpeboBaHMsAM, yKasaHHbIM B Tabn. 14,
nepeBeauTe NepeknyaTens NUTaHns BO BKIIOYEHHOEe nonoxeHwue (1).
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e ana moandmkaumm MM-52xRC-UNI-AC220:

NOAKNIOYMTE KNemMMmy 3a3eMNeHns N3LEnns K BHELLHEMY 3aLLMTHOMY 3a3eMITEHNIO;
BCTaBbTe pPO3eTKy kKabens nuTaHusa (BXOAALLEro B KOMNSEKT MOCTaBK1) B Pa3be&M Ha MaHemnu
ns3genns, a BWIIKY Ha [pyrom KOHUe Kabens nutaHns — B PO3ETKY 3MeKTPOoceTw.
HanpspkeHne nuTaHusa 4OMKHO COOTBETCTBOBaThL TpeboBaHMAM, ykasaHHbIM B Tabn. 15.

ybeautecb B TOM, 4YTO MHamMkaTtop PWR Ha nepegHen naHenu v3genvs CBETUTCS 3eNéHbIM
CBETOM.

e anga mogndumkaumm MM-52xRC-UNI:

NOAKIMKYNUTE KNeMmy 3a3eMsieHna n3gernma K BHelWHeMy 3alllMTHOMY 3a3EeMIT1EHUIO;

ANA ANeKTponutaHna oT cetu NepemMeHHOro Toka:

BCTaBbTE PO3eTKy kabens nuTaHusa (BxoOdwlero B KOMMIEKT NOCTaBKM) B pa3béM Ha
naHenun u3genusl, a BUNKY Ha APYroM KoHLe kabens nutaHus — B PO3EeTKY SS1EKTPOCETH.
HanpsikeHne nUTaHusa OOMKHO COOTBETCTBOBATL TpeboBaHMAM, ykasaHHbIM B Tabn. 15.

ANA ANeKTponutaHna ot CeTtu NOCTOAHHOIO TOKa:

nepen Havanom MNOLKIMOYEHMS WMCTOYHMKA MUTaHMS K KIEMMHOW KOSIOAKe u3genus
(BxOAsLEen B KOMNIEKT NOCTaBKM) yOeanTeChb, YTO MCTOYHWMK MUTAHUSA NOCTOSIHHOMO TOKa,
K KOTOPOMY NNaHUpyeTCs BbINOMHATbL NOAKINIOYEHME U3OENUS, BbIKIIOYEH;

NOAKMNKYMUTE  WUCTOYHUK TMOCTOSIHHOrO TOKA K  KMEMMHOW  KOMOAKE  M3genus
(cm. TpunoxeHune 5) cobntogas NONSAPHOCTb, MOCNE Yero BCTaBbTe KIMEMMHYIO KONOAKY B
pasbem n3genus;

noganTe HanpskeHne nuTaHua Ha u3genue. HanpsbkeHue nuTaHuss  OOSMKHO
COOTBETCTBOBaTb TpeboBaHusAM, ykasaHHbiM B Tabn. 15. Ecnu 3agenctsoBaHbl 00a
WCTOYHMKA MUTaAHUSA OLHOBPEMEHHO, TO uHaukatop PWR cBeTuUTCs 3€néHbiM CBETOM.
Ecnv ogvH 13 UCTOYHMKOB NUTAHUA HE MOAKITHOYEH, TO MHamkatop PWR —norawueH.

e rocre nogayu MuTaHWsl, U3Oenue BbIMOMHAET NpoLeaypy CaMOTeCTUPOBaHWA W HavanbHOM
3arpysku.

MM-22x, MM-52x

© 2026 Zelax 35



7 YnpaBneHue

7.1 Cnoco6bl ynpaBneHusa nsgenmem

Bo3moxHbl ABa cnocoba ynpaBneHus:
e fokKanbHoe, C NCMOMb30BaHNEM TEPMUHANBHON NporpaMmel Yepes nopt Console;
e yaanéHHoe, c ncnosnb3oBaHMeM npoTokosnoB Telnet n SSH yepes nopt Ethernet nnn nobon nopt
MOAYNA paclUMpeHuns.

7.1.1 JlokanbHoe ynpaBrneHue 4yepe3 nopt Console

YnpaBneHve u3genuem ocyllecternsietcs yepesd nopt Console, K KOTOpPOMY MOAKNIOYAETCH YCTPOWNCTBO
tvna DTE vnn DCE, BbinonHsitowee yHKUMIO TepMuHana (ganee ans KpaTkoCTU 3TO YCTPOWCTBO MMeEHyeTCs
TepMmuHanom). MNMoaknoyeHne TepmuHana k nopty Console n3genvs npom3sBoanTcs ¢ nomoLbio kabens A-010 m
nepexogHuka A-006.

MopT TepmuHana gomkeH OblTb HACTPOEH crieayoLwmMMm obpasom:
e  ACMHXPOHHasA CKOPOCTb Nepedayun AaHHbIX OoMmkHa bbiTb paBHa 9600 6uT/c;
e yucno 6uTtoB AaHHbIX — 8;
e  KOHTPOJIb MO YETHOCTU UINN HEYETHOCTU OTCYTCTBYET;
e yucro cton-éutos — 1;
e ynpaBneHue NoTOKOM AaHHbIX OTCYTCTBYET.

Bxog B CUCTEMY MEHIO OCYLLIECTBJISIETCA HaXkaTUeM Ha TepMuHare Knasuwmn Enter.

7.1.2 YpanéHHoe ynpaBneHue no nporokony Telnet

W3genuem MOXHO ynpasnsaTb C yAaneHHoro komrnbloTepa Yepes nopt Ethernet nnu niobor nopt moayns
paclimpeHuns ¢ ucrnonb3oBaHWem npotokona Telnet.

Onsa ynpaeneHusi usgenuem no npotokony Telnet moxeT ucnonb3oBaTbcs nporpamma PuTTY uwnu
aHasnornyHasi TepM1MHanbHas nporpamma.

Ona ypanéHHoro ynpaeneHuss no npoTokony Telnet HeobxoAumo npeaBapwuTeNlbHO BbINOMHUTD
KOHMUrypaumio ycTponcTea (Hanpumep, HacTpouTb MHTepdenchl, 3agatb |P-agpec m macky ceTu, L3 Mo
ymonyanuio). Mo ymonyaHuio npoTtokon Telnet BKNOYEH.

7.1.3 YpanéHHoe ynpasrieHue no nporokony SSH

V3genuem MOXHO ynpaBnsTb C yOaneHHoro komnbtotepa Yepes nopt Ethernet nnu nobon nopt mogyns
pacwmnpeHna ¢ ncrnonb3oBaHMemM rnpoTokona SSH.

Ona ynpaBneHns wmsgenuem no npoTtokony SSH MoxXeT wucnons3osaTbcs nporpamma PuTTY unu
aHanorn4yHasa TepMmuHanbHasa nporpamma.

Ons ypanéHHoro ynpaBneHuss no npoTokony SSH HeobxoaMmo npeaBapuTernbHO  BbINOMHUTL
KOHMrypauuio ycTponcTea (Hampumep, HacTpouTb WHTepdpenchl, 3agatb |IP-agpec u macky ceTu, W3 Mo
YMOMYaHMI0) 1 BKMNIOYNTb NPOTOKON SSH.

Ons BkntoyeHns npotokona SSH Heo6xoAnMO C NOMOLLLI0 BCTPOEHHOIO peAakTopa nano oTKpbITb hann
netlogin.sh:

router#nano netlogin.sh

BBecTu koMaHgy akTuBaummn cryxobl SSH:

dropbear -R -I 60

[nsa coxpaHeHus arina HeobxoaMmo HaxaTb koMOMHauumio knasuw Ctri+X, 3atem Y u Enter. [1ns Toro,
4YTOObI KOMaHAa NPUMeEHMachb, HeobxoanMo nepesarpy3nTb YCTPOWCTBO C MOMOLLIbIO KOMaHAb! reboot.
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7.2 [porpammHoe obecneyeHue u channoBasa cucrtema

YctponctBo pabotaeT noA ynpaBfneHMEM BCTPOEHHOro nporpammHoro obecnevyeHus Ha OCHOBe

onepaumoHHON CUCTEMBI

Linux.

MporpammHoe obecneyeHne pasmewlaeTcs BO MSW-NaMATN, KoTopas

opraHusoBaHa B hannoByto cuctemy. CTpykTypa annos u aupekropuini Heobxoammelx Ans paboTbl ycTponcTaa
BbIFMAAMT cneayowmm obpasom:

bin

dev

etc/
config

home/

lib

admin
user

linuxrc

mnt

proc

shin
sys
tmp

ulmage

usr
var/

log

OTa CTpyKTypa AMPEKTopui 1 annosB co3gaeTcs Npu nHuumanusaummn naw-namaTn yCTponucTea n He

AOJMKHa WU3MEHATbCA.
nonb3oBaTerntio:

HasHayeHve wn onucaHve JupekTopun un GannoB HeoBXOAMMbIX W AOCTYMHbIX

Ta6n. 18 — OnucaHue gupeKkTopun

HasBaHue HasBaHue OnucaHwue

AupeKkTopum c¢anna

home/admin/ JdomallHasa gupekTopus nons3osaTtens admin

home/user/ JomaluHas gupekTopus nonb3oBaTtens user

tmp/ BpemeHHas gupekTtopus. Cogepxvmoe QupekTopumn cTupaeTcs npu
nepesarpyske ycTponcTea

etc/config/ OunpekTopusa no ymon4aHuio

etc/config/ muxd.conf 3arpysoyHas KoHdurypauusa npoiuecca muxd, oTBevatoLero 3a pabory
KOHTPOIIEPOB M KPOCC-KOHHEKTOpA

etc/config/ netconfig.sh 3arpy3ouHasi KoHpurypaumsi, B KOTOPON XPaHATCA CEeTEBbIE U CUCTEMHbIE
napamMeTpbl YCTPONCTBA

etc/config/ syslog.conf [MapameTpbl NOrMpoBaHNsi CUCTEMHBIX COOBLLEHMI

etc/config/ resolv.conf Cnuncok DNS-cepBepoB

etc/config/ udhcpd.conf KoHdpurypaumns DHCP-cepBepa

etc/config/ udhcpd.leases Cnucok BblgaHHbix DHCP-cepeepom IP-agpecoB

etc/config/ ospfd.conf KoHdpurypauums npotokona OSPF

etc/config/ ripd.conf KoHdpurypauums npotokona RIP

etc/config/ zebra.conf KoHpurypaums napameTpoB, UCMOMb3yeMbIX NPOTOKONaMN MapLUpyTU3aLmuu

etc/config/ keepalived.conf | KoHcpurypauumsa npotokona VRRP

var/log/ messages YKypHan cuctemHbIx coobLeHni
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7.3 WHTepcenc nonb3oBatens u pexmmbl padboTbl

WHTepdenc nonb3oBaTenss OCHOBaH Ha WCNONb30BaHUM WHTepdperica komaHaHow cTpoku (CLI).
Monb3oBaTtenb BBOAUT KOMaHAY B BUAeE NocnefoBaTenbHOCTM CUMBOMOB B KOMaHAHOW CTPOKE, pacrnonOXeHHON
B HWKHEW 4acTu 9KpaHa TepMuHana. PesynbTaTbl BbIMOSHEHMS KOMaHAbl BbIBOAATCA B OCTaBLUYOCH 4acTb
3KpaHa, Npy 3TOM TEKCT COOBLLEHNI cOBUraeTcsa CHM3Y (OT KOMaHOHOW CTPOKM) BBEPX MO MEPE ero NocTynneHus.

WHTepenc nonb3oBaTens pasaenéH Ha Tpy pexuma:

Ta6n. 19 — OnucaHue peXxmumoB

HasBaHue pexumMma

OnucaHue

Ha3Ha4yeHune

KomaHgHast o6onoyka

Linux shell OC Linux HacTtpolika ceTeBbIX 1 CUCTEMHbIX NAapaMeTpPOB YCTPOWCTBA
KomaHngHas obonouyka .

mux shell HacTpolika napaMeTpoB KOHTPOSNEPOB U KPOCC-KOHHEKTOpPA
npouecca muxd

vty shell KomaHgHasi o6onoyka HacTpovika napameTpoB, MCMONb3yeMbIX MPOTOKONaMM

lMpouecca quagga

MapLIpyT13auum
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Ha Puc. 40 npeacrtaeneHa cTpykTypa WHTepdoeiica nonb3oBaTtens M KoMaHAabl

nepexona Mmexay pexmmamu.

router#

KoHdurypmpoBaHne 1 MOHUTOPUHI
CeTeBbIX MapameTpoB

vtysh

router>

MOHWTOPUHI NapameTpos,
MCMomnb3yeMbiX MPOTOKONamMu
MapLipyTusaumm

enable

Y

router#

MoHWTOpUHT 1 gnarHocTuka
napaMeTpoB, UCMOSb3yeMbIX
npoToKonamu MapLupyTM3auum

configure terminal

router (config) #

HacTtponka napameTpos,
MCNonb3yeMbiX MPOTOKONaMm
MapLUpyTh3aumnm

router ...

e

shell

\

router (shell) # KomaHabl nepexoaa
MeXay pexumamm

MOHWUTOPUHT 1 AMarHoCTHKa
KPOCC-KOHHEKTOPA W KOHTPOIINEPOB

configure terminal

router (shell-config) #

KoHdurypuposaHue
KpOCC-KOHHEKTopa

interface ...

router (shell-config-if) #

controller ...

router (shell-config-ctrl) #

KoHdurypuposaHue
KOHTponnepa

KoHdurypuposaHue
nHTepdenca

interface ...

router (config-router) #

KoHdurypuposaHue
npoToKona MapLUpyTusaLum

router (config-if) #

KoHdurypuposaHue
nHTepdenca

HeoOxoauMble Aans

Puc. 40 — CTpykTypa uHTepdelica nonb3oBartensi U KOMaHAbl HeoGXxoauMbIe
ONsl nepexoAa Mexay pexxuMmamu

Mpedmkc router, BLIBOAMMbIN Nepen Ha3BaHUEM pexXnMa KOHpUrypupoBaHus, NnpeactaBnseT cobom nmvs
YyCTPONCTBA. ATO UMA MOXET ObITb MU3BMEHEHO KOMaHaom hostname.

Mpw nogkntoyeHnn K ycTporcTBy Yepe3 nopt Console unu no npotokony Telnet nonb3oBaTens nonagaet
B pexwum Linux shell, npegsaputensHO nponas aBTopu3aumio N0 UMEHW 1 Naporsio.
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Pexvum mux shell nmeeT TpéxypoBHeByto CTpPyKTypy. Kaxabl U3 ypoBHEN UMeeT onpeaenéHHbIn Bug

KOMaHAHom CTPOKM N Ha3BaHUe:

Ta6n. 20 — CTpykTypa pexuma mux shell

B o KomaHnpa
WA KOMaHAHoM HasBaHue u onucaHue Komanaa ans exopa Ans Bbixoaa
CTPOKM B PeXuUM
M3 pexuma
router (shell)# MprBUNErMpoBaHHbIN PEXUM. shell exit unu end
KomaHabl MOHUTOpPUHIa U
ONarHoCTUKM.
router (shell-config)# Pexxum rnobanbHom configure terminal exit unun end
KOHpurypaumm.
HacTpolika napameTpoB Kpocc-
KOHHEKTOpa.
router (shell-config-ctrl)# Pexum KoHumrypmupoBaHus controller {Tun} {Homep} exit unu end
KOHTponnepa.
HacTtpovika napameTpoB
KOHTpOMnnepos
router (shell-config-if)# Pexvm koHurypnposaHus interface HDLC {Homep} exit unn end

NHTepdenca.

HacTpolika domamyeckmx
napameTtpoB nHtepdgerica HDLC

Pexum vty shell umeeTt yeTbipexypoBHEBYHO CTPYKTYpY. Kaxabii U3 ypoBHEN MMEET onpeaenéHHbin Bug,

KOMaHAHom CTPOKM N Ha3BaHMe:

Tab6n. 21 — CTpykTypa pexuma vty shell

Bua komaHgHoOM
CTPOKM

Ha3sBaHue un onucaHune

KomaHpa onsa Bxoga
B pPeXunm

KomaHaa
AOna Bbixoaa
M3 pexunma

router >

[Monb30BaTENbCKMN PEXNM.

KomaHgbl MOHUTOpPWHra.

vtysh

exit unm end

router #

[MprBUNErMpoBaHHbLIN PeXnNM.

MoHuTOpUWHra n HacTpovika
CUCTEMHbIX NapamMeTpoB,
NCnornb3yemblX NPOTOKONaMu
MapLUpyTU3aLuun.

enable

exit unm end

router (config)#

Pexum rnobanbHom
KOHUrypaumu.

HacTpolika napameTpos,
NCNonb3yemMbIX NPOTOKONIaMM1
MapLupyTU3auuun.

configure terminal

exit unm end

router (config-routerl)#

Pexxum KoHpurypmnposaHusi
NpoTOoKoNna MapLupyTusauumn.

HacTtpolika napameTpoB
NPOTOKOJIOB MapLUpyT13aumm

controller {Tun} {Homep}

exit unm end

router (config-if)#

Pexum KoHurypupoBaHus
NUHTepdenca.

HacTtpowika napameTpoB
NMHTEepdencos

interface {Tun} {Homep}

exit unm end
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[na pasrpaHuyeHus npas 4OCTYNa K KOMaHaam ynpasneHusi CyLLeCTBYIOT Ba TUNa nonb3oBaTtenen:
e 00OblYHbIN NOMNb30BaTENb (USer)— paspeLléH A0CTYN K KoMaH4aM MOHUTOPUHIa 1 ANarHOCTUKY;
e npuBMNErMpoBaHHbIN Nonb3oBartens (admin) — paspeLlén JoCTyn K KOMaHAaM MOHUTOPWHIA,
N3MeHEeHus1 KOHUrypaumm n 0GHOBMEHUS NPOrpaMMHOro obecneyeHus.

Ona 3awutbl OT HEeCaHKUMOHMPOBaAHHOIO A0CTyna npeaycMoTpeHa VID,eHTVI(bVIKaU,VIFI no UMEeHu
nonb3oBaTtesid U naposio. yCTpOVICTBO nogaepxmeaet VID,eHTVIqJVIKaLI,VII-O ABYX Pa3JyinyHbIX nonb3oartenen. Mx
MMEeHa, TUNbl 1 NAapOoJIN NO YMOJTHaHUIO NpuBeAEHbI HUXE.

Tab6n. 22 — Cnucok nonb3oBaTenen U UX xapakTepucTuku

MUma nonb3oBaTens Tun Maponb No ymon4yaHuio

admin NPUBMUINErMPOBaHHbIN admin

user 00ObIYHbIN user
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8 bbicTpasa HacTpouka

B ycTpoicTBO 3anoxeHa BO3MOXHOCTb MNPUMEHUTb 3apaHee MNOArOTOBMEHHbIE KOHurypauun Ans
Hamboree 4acTo UCMONb3YEMbIX CXEM. YCTaHOBKa Takux KOHGMrypauui Npou3BOAWUTCS C MOMOLLBbIO KOMaHApbl
preset-config.

PekomeHayemasa nocneaoBaTenbHOCTb AENCTBUN:
1. YcrtaHoBuTe BbiOpaHHble Bamy Mogynuv B CNoThbl YCTPOWCTBA;
2. Cobepwute npoToTnn Ballen cuctemMbl nepegayn gaHHbIX, PacrnofioXuB “Ha cTone” ycTponcTea
ANst KOHPUIYPUPOBaHUSA, NPOBEPKM U MPOroHa NPOBHbBIX MOTOKOB AAHHbIX;
3. MNopgkniounte COM-nopT KOMMblOTEpPa K NopTy Console ycTporcTBa ¢ NOMOLLBIO kKabens 1
nepexoaHunka, KoTopble BXOOAT B KOMMIEKT NOCTaBKW;
4. 3anyctute nporpammy PUuTTY unu aHanornyHyo apyryio TepMUHanNbHy nporpaMmmy;
5. BeeguTe perncrpaumoHHble AaHHble — UMSA nonb3oBaTtens admin n napons (Naponb no
ymonyaxuto admin);
Beeaute komaHay preset-config —| agna otobpaxeHns 4OCTYNHbIX KOHUrypaumi;
BeeanTte komaHay preset-config —s <N> ans ycTaHOBKM OQHOWM U3 KOHGUrypauun,
oTobpaxkeHHbIX Ha ware 6. N — Homep Tpebyemon Bam koHdurypaumu;
8. T[locne npoBepku COOTBETCTBUS YCTAHOBMEHHBIX MOAYIEN U BbIOpaHHOWM KOHUIypaumm
NpOM3BOAMTCS YyCTaHOBKA BbIOpaHHOW KOHUrypaLmm B Ka4eCcTBE 3arpy304HON;

No

BHumaHue! YcTaHoOBNeHHas KOHUrypaumss MOXeT OTNM4aTbCsl OT KOHdurypaumm, kotopasi Heobxoguma
Ansi peweHua Bawen 3agaun. NMocne ycTaHOBKM KOHMIypauun B YCTPOWMCTBO B OKHE TepMuHana MoXeT
OblTb BbIBEOEHO COOOLLEHME O TOM, KakMe napameTpbl YCTAaHOBIIEHHOW KOHUrypauum Heobxoanmo
NU3MEHUTb B COOTBETCTBMM C Bawen cxemon. K Takum napameTpam MoryT oTHOCUTbLCH, Hanpumep, IP-agpeca
N CEeTEBbIE MAacKu, PEXUM CUHXPOHM3ALMM, HOMEpPa UCNONb3yeMbIX TANMCIOTOB U T.1.

9. Ecnu Heobxogumo, TO BHECUTE N3MEHEHUS B KOHUIypaumio ycTporcTaa (dannbl muxd.conf n
netconfig.sh). Ans pegaktuposaHus annos HEO6X0ANMO MCNONb30BaTb TEKCTOBbIN PpeaakTop
nano, KOTopbl 3anyckaeTcsa us Linux shell komaHgon nano.

10. lMepe3sarpysuTe yCTPOMCTBO.

Moapo6Hoe onucaHne komaHapbl preset-config NnpuBeaeHo B CNpaBoYHUKE KOMaHA,.
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9 CoxpaHeHue u 3arpy3ka KoHcpurypaumm

9.1 CoxpaHeHue KoHduUrypaumm

Bo unsbexaHve notepu pabouver KOHUrypaumm, CBA3aHHOW C nepesarpy3kord unm OTKMIYEHUEM

nUTaHus, Heob6xoaUMO BLINOMHUTL COoXpaHeHne HacTpoekK yCTpOVICTBa.

Mpouecc coxpaHeHUst KoHdUurypauum cocTouT U3 [AByX 3TanoB. [lepBbld 3Tan — CcOXpaHeHue

KOHCUrypaLnMm KOHTPONNEPOB U KPOCC-KOHHEKTOpa, BTOpPOM —
06LLEeCcMCTEMHBIX HACTPOEK YCTpoiicTBa.

COXpaHeHne ceTeBbiX MNnapamMeTpoB U

CoxpaHeHue KOH(Urypauum KOHTPONNIEPOB U KPOCC-KOHHeKTopa:
1. TlepeigunTe B peXXmmM KOHPUIypMpoBaHUS KOHTPONEPOB U KPOCC-KOHHEKTOpa koMmaHaou shell;
2. BbinonHute koMaHAy copy running-config startup-config.

nnn

BbINOMHMTE KOMaHdy @ copy running-config startup-config na Linux shell.

CoxpaHeHue ceTeBbIX NapamMeTPoOB U O6LECUCTEMHbIX HAaCTPOEK:

[aHHble HAaCTPONKM XPaHATCS B COOTBETCTBYOLLMX dharnax, pacrnonoXeHHbIX B gupekropun /etc/config:
1. BHecute B pann netconfig.sh HacTpoliku ceTeBbix NnapaMeTpos;
2. BHecute B dhavnin syslog.conf HacTporikn cucTtembl NPOTOKONIMPOBAHNS COBLITMIN MO NPOTOKONY

Syslog.

[na npaBkn pannoB UCNONb3ynTe BCTPOEHHLIN TECTOBbIM pPedakTop hano, Ans 3anycka KOTOporo

Heob6xoOMMO BbIMOMHUTL KOMaHay nano.

Mpumep nepexoga B dann netconfig.sh ¢ nomowlbo pegakTopa nano:

router#nano netconfig.sh

3. [Ona coxpaHeHus channa Haxmute kombuHaumio knasmw Ctrl+X, 3atem Y n Enter. ina Toro, 4tobbl
KOMaH4a npumeHunach, nepesarpysute yCTpOMCTBO C NOMOLLLIO KOMaHAbl reboot.

9.2 CoxpaHeHue KOHUrypauumm Ha cepeepe

Mpouenypa coxpaHeHWa KOHpUrypaumm 3akrnovaeTcss B KONMpoBaHMM arna Cc HacTponkamu U3
3HeproHesasucumon namaTtun (Flash-namartb) usgenusa Ha cepsep. Npy 9TOM UCNONb3yeTcd OAMH N3 NPOTOKOIOB

FTP (File Transfer Protocol) unn TFTP (Trivial File Transfer Protocol).

[na coxpaHeHus danna ¢ HacTponkamu BbINONHUTE cnegylolne encTBuS:

1. Bkniouute cepsep FTP/TFTP;

2. MoakniounTe nopt Ethernet nanenus k cetu. MpumMepbl NOAKMOYEHNS NOKa3aHbl

Ha Puc. 41.
a) KomnbloTtep
Mopt MN3genuve
Ethernet
MopT
Console
0) KomnbloTep
Q — - N3genue
X " IP/Ethernet
~ =~ »,/—\\\%77///7777 / - I

Telnet /
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Puc. 41 — anMepbl noAKINK4YeHna nagenud ansa coxpaHeHUs U 3arpy3ku KOHCbMpraLIMM unn
OGHOBNEHMUA nporpamMmmMHoro obecne4yeHus

4. Hactponte napameTpbl nopta u3genusa (IP-agpec, macky cetu u T. n.) Ana goctyna K ceTu, Ans
Yyero ucnonb3dynte komaHay ifconfig;

5. CospganTte hann, cogepxallumi Bce HACTPONKN yCcTponcTea komaHgom preset-config —b (no-
YMOIYaHuo, HAaCTPOKKKN coxpaHstoTcs B doann /home/<username>/backup-config.tar.gz);

6. CkonupyiTe dann ¢ HacTpoikamu Ha cepep FTP/TFTP, ncnonesys komangpl ftp nuodo tftp.

Mpumep ncnonb3oBaHns komaHabl TFTP:

router#tftp -1 /home/admin/backup-config.tar.gz -r backup-config.tar.gz -p
192.168.0.111

9.3 3arpy3ka KoHcurypauum ¢ cepBepa

Mpouenypa 3arpy3ku KOHPUrypaLmm 3aknovaeTcs B KOMMpoBaHuM hanna ¢ HacTponkamu C cepeepa B
aHeproHesaBucumyto namsatb (Flash-namaTe) usgenus. MNMpu atom ncnonssyetcs oamH M3 npotokonos FTP (File
Transfer Protocol) nnu TFTP (Trivial File Transfer Protocol).

[ns 3arpysku channa ¢ HacTpovikaMun BbINOMHUTE creayowmne AencTBUs:
1. Bkniouute cepsep FTP/TFTP;
2. Tlogkniounte oguH U3 NOPTOB YCTPOMCTBA K ceTu. [Npumepbl NoakntoYeHns nokasaHbl Ha Puc. 41;
3. Hactponte napametpbl nopta usgenus (IP-agpec, macky cetu n T. n.) 4nsa goctyna K ceTun, ons
yero ucnonb3ynte komaHay ifconfig;
4. CkonupyiTe dawnn ¢ HacTporkamm ¢ cepeepa FTP/TFTP, ucnonb3ysa komaHabl ftp nnbo tftp.

Mpumep ncnonb3oBaHna komaHgbl TFTP:

router#tftp -r backup-config.tar.gz -1 /home/admin/backup-config.tar.gz -g
192.168.0.111

9.4 BocctaHOBNeHue 3aBOAOCKUX HACTpPOeK
BapwuaHT 1

Onsa 3arpysku usgenvsi ¢ 3aBOACKMMU HacTpoilkamu (MrHOPUPOBAaHUS 3arpy304HON KOHdUrypauum) Bo
BpeMsi Mpoueaypbl 3arpyskM nporpaMMHoro obecneyeHus M3genust Heobxoaumo Mpu MOSIBEHUM B OKHE
TepMUHaIbHOW NporpaMMbl HaANUCK:

| Press 'S' to skip startup config:

HaxaTb knaeuwy “S*. MNocne aToro B 0OKHe TEPMUHANBHON NMPOrpaMMbl NOSBUTLCSA COOOLLEHME:

| Press 'S' to skip startup config: OK !

O3HavaroLlee, 4YTO 3arpys3oyHasi KoHUrypaums NpourHopMpoBaHa 1 nsgenue 3arpysutcs ¢ 3aBOACKUMMU
HacTpounkamu.
BapwuaHT 2

[na BOCCTaHOBNEHUA 3aBOACKMX HACTPOEK Wu3genus, BKMOYasi naponb ydeTHon 3anmcu admin,
Heob6xo4MMO BOCNoNb30oBaThCs KOMaHaon preset-config ¢ knovom —d:

router#preset-config -d

Current configuration is not default

Do you want to backup current configuration (y/n)? n
Default configuration will be applied after reboot
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10 O6GHOBMEeHMe NnporpaMmmMHOro obecne4yeHus

10.1 OnpepeneHue annapatHou Bepcumn MM-22x n MM-52x

Yctporictea MM-22x 1 MM-52x no TexHn4yeckum napameTpam npuHagnexat K Asym rpynnam: | v Il. Mpu
obHoBneHun Heobxoaumo ucnonb3oBaTh 10, COOTBETCTBYIOLLIEE annapaTHOW BEPCUU.

10.1.1 OnpepeneHue annapaTHOW BepCUM YCTPOMCTBA C UCNOJNb30OBaHUEM
MHTepdenca KoMmaHaHOU CTPOKMU

C nomMoubo TepMUHaNbHOM Nporpammbl BbiNonHute B pexume Linux shell (router#) komaHay version. B
pe3ynbTaTte BbINOMHEHWS KOMaHAb!I Ha 3KpaH TepMUHana BbIBOAMTCSt coobLleHne Buaa:

Software package version 1.19.0.7
Built at Thu Mar 21 15:22:33 MSK 2013

U-Boot version: U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

Shell version 1.23.1 build 5059

Hardware control daemon (muxd) version 1.23.1 build 5059 (MM-200 family)
Firmware version 2.17

Bridge control utility version 1.2-zelax-1.1

Linux kernel version 2.6.26.8-svn5080

Hardware: MM-222RC-UNI-AC9

Ctpoka Buga «Hardware: MM-22xRC-UNI-...» unun «Hardware: MM-52xRC-UNI-...» o6o3Ha4aeT
NPMHaANEeXHOCTb yCTponcTBa K rpynne |.

Crtpoka Bupga «Hardware: MM-22xRC-UNI2-...», «Hardware: MM-52xRC-UNI2-...», «Hardware: MM-
22xRC-UNI3-...» unun «Hardware: MM-52xRC-UNI3-...» 0603Ha4aeT NpuHaanexxHocTb ycTponcTea k rpynne Il.

10.1.2 OnpepeneHuve annapaTHOW BepCUN YCTPOMCTBA NO CEPUUHOMY HOMEPY

[na onpegeneHns annapaTHOW BEPCMM YCTPOWCTBA NPULLMMTE ero CepuiiHbIn HOMep Ha agpec
3NEKTPOHHOW NOYTLI OTAENa TexHMYeckon nogaepxkm Zelax (tech@zelax.ru).

CepuiiHbIn HOMEpP MPUCYTCTBYET Ha HaKMNewke Ha 3agHew naHenu YCTPOWCTBA, a Takke MOXeT ObiTb
onpeaerneH ¢ NOMOLLbIO nHTepdenca KOMaHgHOW CTPOKM (KomaHaa version):

routerffversion
Software package version 1.25.6.8 ospf
Built at Tue, 20 Mar 2018 18:08:02 +0300

U-Boot version: U-Boot 1.3.2-zelax-4.17-svn8050 (Jan 26 2018 - 14:17:44) MPC83XX

Shell version 1.35.17 build 8128

Hardware control daemon (muxd) version 1.35.17 build 8128 (MM-22x family)
Firmware version 3.4

Bridge control utility version 1l.2-zelax-1.1

Linux kernel version 2.6.26.8-svn8120

Hardware: MM-227RC-UNI2-AC9

CPU board: DMIME-RSE121TEFX-2

333 MHz system clock, 128 MB DRAM, 128 MB Flash
2 Serial (HDLC) interfaces

3 FastEthernet interfaces

1 Optical Ethernet interface

Base board: MUX3-240

Device MAC address: 00:1A:81:00:85:6C

Device serial number: 2317123456789
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10.2 3arpy3ka HOBOM BepCcuu nporpaMmmMmHoro obecrneyeHus

Mpoueanypa obHoBNeHua onucaHa ans yctponcts rpynn | n 1l Bepcun MO 1.11.2.3 un Bbiwe. Ecnn B
ycTponcTee rpynnsl | yctaHoBneHa 6onee paHHas Bepcusi, TO Heobxoammo o6HoBUTL MO MUHUMYM [0 Bepcumn
1.11.2.3 cornacHo n.10.3.

Mpoueaypa 3arpy3ku HOBOMW BEpPCUMM NMPOrpaMMHOro obecneyeHns 3aknoyaeTcs B KONMpOBaHUKU danna ¢
cepBepa B NamATb n3genus ¢ nomoubio npotokona TFTP nnn FTP.

[nsa 3arpy3ku nporpamMmHoro obecneyeHns BbINOMHUTE CNeayloLLne AeNCTBUS:
1. 3arpysute cainn c Hoon Bepcuen MO (*.img — ans ycTponcTs rpynnbl |, *.pkg — Ans ycTponcTs
rpynnebi 1) ¢ canta www.zelax.ru;
2. Bkntounte cepep TFTP/FTP. CkonupyiTte dann HoBow Bepcuen MO B 6a30By0 AMPEKTOPUIO
cepBepa;
3. [Mogkntounte ycTpOMCTBO K ceTu. MNMpmumepbl NogknodeHns nokasaHel Ha Puc. 41;
4. Hactpowite napameTpbl nopTta nsgenusa (IP-agpec, macky cetv u T.4.) 4ns goctyna K ceTu,
ucnonbaysa komaHay ifconfig;
5. 3arpysute cpann c Hoson Bepcueit 10 ¢ nomowbo kKomaHAabl tftp unu ftpget B Anpekropuio /tmp
C CepBepa C yKkazaHneM cneayoLimx napaMmeTpos:
e  1MS M MecTononoXxeHue danna B namMaTb n3genus;
®  UMS KOMMpyemoro gawna Ha cepBepeE;
e |P-agpec cepsepa.
6. BbinonHuTe yctaHoBky HoBom Bepcuu MO ¢ nomoLubio komaHabl upgrade-software. Nocne
ycTaHoBku 10 yCcTpONCTBO aBTOMAaTUYECKM Nepe3arpy3nTcs.

Mpumep 3arpysku cpanna c wncnonb3oBaHuem npoTokona TFTP v nocneaywowen ero ycTaHOBKM
KomaHgown upgrade-software:

router#tftp -1 /tmp/mm-22x v1.11.2.3.img -r mm-22x v1.11.2.3.img -g 192.168.0.111
router#upgrade-software /tmp/mm-22x v1.11.2.3.img
Current software package version is 1.11.2.3

Do you really want upgrade software to version 1.11.2.3 (y/n)? y
Copy etc/TZ

Copy etc/HOSTNAME

Copy etc/hosts

Copy etc/config/udhcpd.leases

Copy etc/config/netconfig.sh

Copy etc/config/udhcpd.conf

Copy etc/config/snmpd.local.conf

Copy etc/config/muxd.conf

Copy etc/config/resolv.conf

Copy etc/udhcpc/sample.bound

Copy etc/udhcpc/sample.renew

Copy etc/udhcpc/simple.script

Copy etc/udhcpc/sample.nak

Copy etc/udhcpc/sample.script

Copy etc/udhcpc/sample.deconfig

Copy etc/shadow

Copy etc/config/syslog.conf

Writing software package... please wait

Do not power off, close terminal or do anything in current session.

Once the connection is broken please wait for 5 minutes, then try to open telnet-
session again.

Erasing blocks: 122/122 (100%)
Writing data: 7808k/7808k (100%)
Verifying data: 7808k/7808k (100%)
Upgrade: rebooting.
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10.3 Mpouenypa obHoBneHus MO ¢ Bepcun Huxe 1.11.2.3

Ona yctponcts rpynnbl | ¢ Bepcuen MO Huxke 1.11.2.3 obHoBneHue MO BbinonHaeTca B ABa atana:
1. YcrtaHoBka nepexogHon Bepcun 1.11.2.3 mig (davin mm-x-mig_v1.11.2.3.tgz);
2. YcraHoBka paboyen Bepcumn 1.11.2.3 unu Bbiwe (*.img).

BHumaHue! B cnyyae, o6HoBneHus MO ¢ noMoLsio 3arpy3ynka Heobxoaumo cpasy ycTaHaBnNuBaTb BEPCUIO
1.11.2.3 vnu Bblwe (dann ¢ pacwmpeHmem img), cMm. n. 10.4.

OT1an 1. YcTtaHOBKa nepexogHom Bepcum
1. 3arpysute dawnn c nepexogHon sepcuen N0 1.11.2.3 mig ¢ carita www.zelax.ru;
2. Bkniounte cepep TFTP/ FTP. Ckonupyinte cann NO B 6a30By0 ANpekToputo cepaepa;
3. TlogkntoumTe yCTPOMCTBO K ceTu. MNpumepsl NoAKNoYeHnsa nokasaHbl Ha Puc. 41;
4. Hactponte napameTpbl nopTta usgenus (IP-agpec, macky cetu u 1.4.) AN AocTyna K cetu
ncnonb3ysa komaHgy ifconfig;
5. Barpysute chann c Hosow Bepcuen MO ¢ nomoulbo komaHab! tftp unu ftpget B gupekroputo /tmp
C cepBepa, C yKasaHneM creayLmnx napaMmeTpoB:
e  VMS M MECTOMOoNoXeHue anna B NnamsaTb U3LENUS;
e  VMS KOMMpYyeMmoro ganna Ha cepBepe;
e |P-agpec cepsepa.
6. BbinonHuTe yctaHoBky HoBomn Bepcuu MO ¢ nomoLbio komaHabl upgrade-software;
7. Tllepesarpy3auTe yCTPONCTBO, BbIMNOIHMB KOMaHAY reboot.

Oran 2. YcTtaHOBKa nepexoaHon Bepcumn
8. 3arpysute dgann c pabouer Bepcuen MO 1.11.2.3 nnu Bbiwe ¢ canta www.zelax.ru;
9. CkonupynTe danin MO B 6a30By0 AMPEKTOPUIO CEPBEPA;
10. Hactpoiite napameTpbl nopta usgenus (IP-agpec, macky cetu v T.4.) Anst 4ocTyna K cetu
ncnonb3ys komaHgy ifconfig;
11. 3arpysute dpann c MO ¢ nomowlbto komanapl tftp unu ftpget B gupekroputo /tmp ¢ cepsepa, ¢
yKa3aHuem criegyroLmx napameTpos:
e 1MS U MECTONONoXeHne harina B namaTb U3genus;
e 1Ms KOMMpyemoro danna Ha cepBepe;
e |P-agpec cepBepa.
12. BeinonHuTe yctaHoBKy HoBon Bepcun NO ¢ nomoLbio kKomaHabl upgrade-software. Mocne
yctaHoBku MO yCTpoONCTBO aBTOMAaTUYECKM Nepe3arpy3mnTcs.

Mpumep o6HosneHus MO c Bepcuun 1.9.0.4 go Bepcum 1.11.2.3:

router#ifconfig eth0 192.168.0.1 up

router#tftp -1 /tmp/mm-22x-mig v1.11.2.3.tgz -r mm-22x-mig v1.11.2.3.tgz -g
192.168.0.111

routerf#upgrade-software /tmp/mm-22x-mig v1.11.2.3.tgz

Current software package version is 1.9.0.4

New software package version is 1.11.2.3

Do you really want upgrade software to version 1.11.2.3 (y/n)? y

Unpacking, checking and installing software package... please wait

Do not power off, close terminal or do anything in current session.
If the connection was broken should wait 5 minutes, open telnet-session and reboot.

Execute post-upgrade script

Upgrade complete

New software will run after reboot

router#reboot

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)
I2C: ready

DRAM: 32 MB

FLASH: ST M29W640DB 8 MB
In: serial
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Out: serial

Err: serial

Net: FEC ETHERNET

Hit any key to stop autoboot: 0

### JFFS2 loading 'uImage' to 0x200000

Scanning JFFS2 FS: ..... done.

### JFFS2 load complete: 1454820 bytes loaded to 0x200000

router#version
Software package version 1.11.2.3 migration
Built at Thu Nov 17 17:37:33 MSK 2011

router#ifconfig eth0 192.168.0.1 up

router#tftp -1 /tmp/mm-22x v1.11.2.3.img -r mm-22x v1.11.2.3.img -g 192.168.0.111
router#upgrade-software /tmp/mm-22x v1.11.2.3.img

Current software package version is 1.11.2.3 migration

Do you really want upgrade software to version 1.11.2.3 (y/n)? y

Once the connection is broken please wait for 5 minutes, then try to open telnet-
session again.

Erasing blocks: 122/122 (100%)
Writing data: 7808k/7808k (100%)
Verifying data: 7808k/7808k (100%)
Upgrade: rebooting.

10.4 3arpy3ka HOBOW BepCcuUM NporpaMmMHOro o6ecrnevyeHus B pexmme
3arpy34mka

HOBOW BEPCUUN NPOrpaMMHOro obecneYeHns ocyLlecTBnAeTcs cornacHo n. 10.22.

6e3 n3MeHeHUN.

3arpysyvka npmsegeHa B . 10.5.

BHuMaHue! 3arpy3ka HOBOW BepcuM MpPOrpaMMHOr0 oGecrieyeHunsi B pexnmMe 3arpyaynka OCyLLECTBNAETCS
TONbKO B criydae c60si OCHOBHOrO NporpaMmMHoro obecrievyeHusi. B HopmanbHoMm (paboyem) pexvume 3arpyska

Mocne 3arpy3ky HOBOW BepcuM MporpamMMHOro oGecrneyeHUss B pexume 3arpy3yvka Bce MNapameTpsl
YCTPOWCTB rpynnbl | ycTaHaBNUBalOTCA B 3aBOACKME 3HAYEHWs!, MapaMeTpbl YCTPOCTB rpynmbl Il ocTatotca

Mpouenypa onucaHa and Bepcum 3arpysumka 1.2.0-zelax-1.6-svn3027M u crapwe. Ecnu B ycTponcrese
ycTaHoBrneHa Oornee paHHAS Bepcus, TO Heobxogumo o6HOBUTH 3arpy3uuk. [pouegypa obHoBRneHus

[na nepexona B pexum 3arpysyvka, BO Bpemsi npoueaypbl 3arpy3ku MO usgenuns Heobxoanmo npu
NOSIBNIEHWNUN B OKHE TEPMUHAIBLHOW NPOrpaMMbl HAAMMUCU:

Hit any key to stop autoboot: 3

HaXaTb J'IP06yI-0 KnaBuily. Mocne aToro B OkHEe TepMI/IHaJ'IbHOIZ nporpamMmmMbl NOABUTCA npurnalleHne o3Havatrllee,

YTO YCTPOWCTBO HAXOAMTCS B PEXMM 3arpy3yuka:

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

I2C: ready
DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: KS8995MA

FEC ETHERNET
Hit any key to stop autoboot: 0
>
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[na obHosneHus MO BbiNONHUTE cnefyoLline 4eNCTBUSA:

1. 3arpysuTte chann c Hoow Bepcuer MO (*.img — ans ycTponcTs rpynnsl |, *.pkg — ansa ycTponcTs
rpynnsl 1) ¢ cavita www.zelax.ru;

2. Bkniounte cepsep TFTP;

3. Tlogknioumte nopt Ethernet nspenus k cetu. MNMpumep noaknoyeHns nokasaH Ha Puc. 41,

4. YkaxuTte ceTeBble NapameTpbl ycTponcTtea (IP-agpec, macky ceTu n T. n.) C NOMOLLbIO KOMaHA:
e setenv ipaddr <IP-agpec_ycTponcTtBa>
e setenv serverip <IP-agpec_cepBepa>
e setenv netmask <macka_nogceTtun>
e setenv gatewayip <IP-agpec_uwno3a>

Ins oToGpaxkeHWs1 TEKYLLUX NapaMeTpoB UCMONb3YiTe KOMaHAay printenv.

5. C nomoulbto komaHabl ping ybeanTecb B 4OCTYNHOCTU cepBepa:

=> ping 192.168.0.111
FSL UECO: Full Duplex
FSL UECO: Speed 100BT
FSL UECO: Link is up
Using FSL UECO device
host 192.168.0.111 is alive

6. Ykaxnte nms danna c HoBow Bepcuer N0 ncnonb3ysa komaHay setenv image-file
<mms-anna>;

7. B kopHeByto anpektoputo TFTP-cepBepa ckonupynTe caiin ¢ Hosor Bepcuia IMO;

8. 3arpyaute Hoeoe MO komaHaow run load-image. MNpouecc 3arpy3kn n 06GHOBNEHWS MOXET
[OCTUraTb HECKOMNbKUX MUHYT U BbIrNAAUT cneayowum obpasom:

> run load-image

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101

Filename 'mm-22x v1.11.2.3.img"'.

Load address: 0x200000

Loading: #######44H44#4#4H4#4##HHHHHHAHHHHAHAHHHREHFHFHEHEHSHSHRHREREREHEHEHE
FHAS AR H AR AR A A A R R R S
FHEHH S A A A AR AR A A A A A A
FHAHH S A A A AR AR A A A A
FHAHHE A AR AR E A A A A R
HHAH AR A AR A A AR R R
FHAHHS A AR AR AR A A A R R
FHAFHH A AR A AR A A A AR AR AR H AR H AR H AR H AR H AR H AR AR S
FHAFHH S A AR A AR AR H AR A AR AR H AR AR H AR A A 4
FHAHHS AR H AR E A A A A R R
FHAHH A AR AR E A A A R
FHAH AR A AR H A A A A R R
FHAFHH S A AR A AR A A AR H AR AR H AR F AR H AR H AR AR H AR S
FHAFHH S A AR A AR A A AR H AR AR H AR F AR H AR H AR H AR H SRR S
FHAH AR H AR A A A A A R R
#HAH AR

done

Bytes transferred = 5154400 (4ea660 hex)

Erase Flash Bank # 1 Done

Copy to Flash... done

>

9. [locne okoH4YaHUS npouecca OOHOBNEHUS UCMONb3YNTE KOMaHAy reset ansg nepesarpysku
yCTpoOKncCTBa.
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10.5 3arpy3ka HOBOM BepcuM 3arpy3umka

BHumaHue! OOGHOBREHUSA 3arpy3ydumka HeobxoaMMo OCYWECTBIIATL TOJIBKO MO peKoMeHOauun otaerna
TEXHUYECKON noaaep>xKku.

OGHOBNEHNE 3arpy3ynka BbINOMHAETCA B pexuMe 3arpysuunka. [nsi nepexoga B pexuM 3arpysudvka, BO
BpeMsi npoueaypbl 3arpysku MO n3genus HeoGXOAMMO MpPU MOSIBIIEHUM B OKHE TEPMUHANbHOW MpOorpamMmbi
Hagnmcu:

Hit SPACE key to stop autoboot: 3

HaxaTb knaBuwy «MpoGeny». Mocne 3Toro B okHe TEpMUHANBHOW NPOrpamMMbl NOSIBUTCS NpurnaweHne
O3HavatoLlee, YTO YCTPOMCTBO HAXOAMUTCS B PEXMM 3arpy3ynka:

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

I2C: ready
DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: KS8995MA

FEC ETHERNET
Hit any key to stop autoboot: 0
>

Mpn o6HOBNEHWM 3arpysynMka HeobxogMmo CTporo cobniogaTe COOTBETCTBME — 3arpyxaemoro
nporpammHoro obecneyeHns mogudvKaumMn ycTponcTea. 3arpyska HenpaBWIbHOTO 3arpysyvka npuBegeTr K
HepaboToCNOCOBHOCTM YCTPOMCTBA M HEOBXOAMMOCTM PEMOHTa YCTPONCTBA Ha NpeanpuaTum-nsrotosutene. Ans
onpegeneHns moguurkaumm yCTponcTea n CepMmHOro Homepa HeobxoamMMo BbINOMHUTL komaHay show_di.

Mprmep BbINOMHEHNS KOMaHAbI AN YCTpoicTBa rpynnsbi |:

> show _di

Device info (0k)
MM-225RC-UNI-AC9

CPU module DMIME-RSE100T-2
Backplane MUX3-240

s/n 2315269000103

MAC 00:1a:81:00:35:c9

>

Mpumep BbINOMHEHNS KOMaHAbl A ycTponcTea rpynnsbi I

=> show_di

Device info: ok (0)

Hardware ID: 0400:0100:0008
Device type: MM-222RC-UNI2-ACH
Serial number: 2317123456789
MAC: 00:1A:81:00:85:6C

=>

Tabn. 23 — Tabnuua cooTBeTCTBUSA

Moaudukaumua nagenusa Bug nmenum cdamna
MM-221RC-UNI-... mm-x21 u-boot vX
MM-222RC-UNI-... mm-x22 u-boot vX
MM-225RC-UNI-... mm-x25 u-boot vX
MM-221RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-222RC-UNI2-... mm-x22 2 u-boot vX
MM-225RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-227RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-522RC-UNI2-... mm-x22 2 u-boot vX
MM-525RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
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| MM-527RC-UNI2-... | mm-x21 x25 x27 2 u-boot vX

X — HoMep Bepcum 3arpyadnka

BHumaHue! lMpouenypa obHoBneHusa onucaHa gns Bepcumn 1.2.0-zelax-1.6-svn3027M u Bbiwe. Ecnu B
YCTPOWCTBE YCTaHOBMNEHa Gonee paHHAS Bepcusi, TO He06X0AMMO 0BHOBUTL 3arpy3yMk MUHUMYM 0O BEPCUU
1.2.0-zelax-1.6-svn3027M cornacHo n. 10.6.

[na obHoBRNEHWA 3arpy3ymnka BbINONHUTE cnegyoLlmne 4eNCTBUS:

1. TMony4nTe dann HOBOWM BepCcUM 3arpysymnka, obpaTMBLLINCE B OTAEN TEXHNUYECKON NOAAEPX KN MO
aneKkTpoHHon noyTe. lNpu obpalleHnn oTnpaBbTe NMCbMO NO agpecy tech@zelax.ru ¢ Temon
«3arpy3unk ans ...”, ykazaB MogmdukaLmio U3genms 1 CEpUNHbIA HOMep;

2. Bkniounte cepsep TFTP;

3. Tlogkntoumte nopt Ethernet nspenus k cetu. MNMpumep nogknodeHns nokasaH Ha Puc. 41;

4. Yxaxute ceTeBble NnapameTpbl ycTponcTtea (IP-agpec, macky cetm 1 T. Nn.) C MOMOLLbIO KOMaHA;:
e setenv ipaddr <IP-agpec_ycTponcTtea>
e setenv serverip <IP-agpec_cepBepa>
e setenv netmask <macka_nopcetn>
e setenv gatewayip <IP-agpec_wno3a>

[ns oToGpaxkeHWs1 TEKYLLUX NapaMeTpoB UCMONb3YiTe KOMaHAy printenv.

5. C nomoulbto KoMaHabl ping ybeantecb B AOCTYNHOCTY cepBepa:

=> ping 192.168.0.111
FSL UECO: Full Duplex
FSL UECO: Speed 100BT
FSL UECO: Link is up
Using FSL UECO device
host 192.168.0.111 is alive

6. YkaxuTe nms hanna HOBOM BEPCUM 3arpy3ymnka ncnonb3ys komangy setenv uboot-file <uma-
hanna>;

7. B kopHesyto aupektopuio TFTP-cepsepa ckonupyinte daiin ¢ HOBOM BEPCMEN 3arpy3ymnka;

8. 3arpysute HOBYHO BEpPCUIO 3arpy3ymka komaHgom run load-uboot. MNpouecc 3arpysku un
OBHOBIEHNS MOXET AOCTUraTb HECKONBbKUX MUHYT M BbIMAAUT cneayowmum obpasom:

> run load-uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101
Filename 'mm-x21 u-boot v1.2.0-1.6.bin'.

Load address: 0x200000

Loading: #######4#44 #4444 4H4444 44444 HHE4HHHS4AHHHEHFHHSEFHHHES
done

Bytes transferred = 268116 (41754 hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

>

9. [llocne okoH4YaHusI npoLlecca 06HOBNEHNS UCMONb3YNTE KOMaHAy reset ans nepesarpysku
YCTPOWCTBA;

10. MNocne 3arpy3kn yCTPOUCTBa NEPENONTE B PEXMM 3arpy3dnka U 06HOBUTE 3HAYEHUS NapaMeTpoB
Mo yMOInyaHuio Ans HOBOW BepCUn 3arpysymnka c NoMoLLb0 KOMaHabl eraseenvy;

11. Nepe3sarpy3nte yCTPOMCTBO KOMaHAOM reset;

12. MNocne 3arpyskn yCTPOUCTBA NepenanTe B PeXMM 3arpy3ymnka n cCoxpaHuTe 3HadeHus
napameTpoB KOMaHAOW saveenv;

13. MNMepesarpy3uTe yCTPONCTBO KOMaHAOM reset.

MM-22x, MM-52x © 2026 Zelax 51


tech@zelax.ru

10.6 Mpoueaypa o6HOBNEHUA 3arpy3ymKa ¢ BepCUnN HUXe
1.2.0-zelax-1.6-svn3027M

[ns oGHOBNEHNSs 3arpy3yrka BbIMONHUTE creayoLlne AeNCTBUS:

1. TMony4ynTe chann HOBOM BepcuU 3arpysymka odpaTmBLLMCE B OTAEN TEXHUYECKON NOAAEPXKKN MO
3aneKTpoHHoM noyTe. lNpu obpalleHnm oTnpaBbTe NUCbMO MO agpecy tech@zelax.ru ¢ Temon
«3arpysunk gns ...”, ykasas Mogenb U3genus n TMn npoLeccopHon nnarbl;

2. Bkniounte cepsep TFTP;

3. MNopgkniounTe nopt Ethernet nsgenua k cetu. Npumep nogknoyeHnsa nokasaH Ha Puc. 41.

4. Yxaxute ceTeBble NapaMeTpbl ycTporncTea (IP-agpec, macKky ceTu n T. n.) C NOMOLLbIO KOMaHA;
e setenv ipaddr <IP-agpec_ycTpowncTtea>
e setenv serverip <IP-agpec_cepBepa>
e setenv netmask <macka_nogcetn>
e setenv gatewayip <IP-agpec_uwno3a>

[ns oToGpaxeHWs1 TEKYLLUX NapaMeTpoB UCNOMb3yiTe KOMaHay printenv.

5. B kopHesyto anpektoputo TFTP-cepepa ckonvpyinTe dainn ¢ HOBOW Bepcuen 3arpysymka. Mvsa
dhanna gormkHo 6bITb u-boot.bin;

6. 3arpysute HOBYHO BEpCUIO 3arpy3ymka komaHgom run load_uboot. lMNMpouecc 3arpyskum 1
OOHOBNEHNS MOXET AOCTUraTb HECKOSBKUX MUHYT U BbIFNAAUT CrieayoLwmm obpasom:

> run load uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101
Filename 'u-boot.bin'.

Load address: 0x200000

Loading: #######44H4 #4444 #4446 AHHE4HAHHE4AAFEHHAHFE4HAFEEHAHHS
done

Bytes transferred = 267788 (4160c hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

>

7. Tlocne okoHYaHusi Npouecca 06HOBNEHNS NCNoMb3yTe KOMaHAay reset Ansa nepesarpysku
YCTPOWCTBA;

8. O6HOBUTE 3HaYeHMsa NapaMeTpoB MO YMONYaHWIo A1 HOBOW BEPCUM 3arpy3yunka Ucrnosnb3ys
cnegyowmii Habop KomMaHa:
e testerase_env
e reset
e saveenv
e reset

Mpumep 0BHOBMEHNS 3arpysJuka c Bepcum 1.2.0-zelax-1.4-svn2279 o Bepcumn
1.2.0-zelax-1.6-svn3027M:

U-Boot 1.2.0-zelax-1.4-svn2279 (Jul 15 2010 - 13:17:33)

CPU: MPC866xxxZPnnA at 100.100 MHz [25.0...100.0 MHz]
4 kB I-Cache 4 kB D-Cache FEC present
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET

Hit any key to stop autoboot: 0

> set serverip 192.168.0.111

> run load uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address 1is 192.168.0.101
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Filename 'u-boot.bin'.

Load address: 0x200000

Loading: ######4444##444 4444444444444 HHHE4HHHEH4HHHEHHHHES
done

Bytes transferred = 268116 (41754 hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:106)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET

Hit any key to stop autoboot: 0
> test erase env

Erase environment? (y/n)
Erase... Ok

> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

I2C: ready

DRAM: 32 MB

FLASH: ST M29W640DB 8 MB

*** Warning - bad CRC, using default environment

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET

Hit any key to stop autoboot: O
> saveenv

Saving Environment to EEPROM.. .
> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET
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11 PekomeHAauum no ycTpaHeHUI0 HencnpaBHOCTEN

W3penne npencrasnsetr cobon CroOXHOE MUKPONPOLECCOPHOE YCTPOWCTBO, MO3TOMY YCTpaHeHue
HEWUCNPABHOCTEW, €CNN OHW He CBSi3aHbl C OYEBUOHLIMW MPUYMHAMW, BO3MOXHO TONBbKO HA NPeAnpuUsTUK-

n3rotoeurtene.

lMpn BO3HWKHOBEHWWM BOMPOCOB, CBSA3@HHbIX C TEXHMYECKUM obcrnyxmBaHmem, obpaliantecb B Cnyx0y
TEXHUYECKON noaaepxkn komnaHum Zelax. MNpu obpalweHnn B cnyx0y TeXHUYECKOW NoaaepXkm no TenedgoHy,
3MEKTPOHHOW NoYTe unn Ha popyme, OyabTe roToBbl NPEAOCTaBUTL CReAyLLY0 MHpopMaLnio;

e  OMnucaHue 3aga4vv unu npobnemei;

cxeMy ceTu u eé nogpobHoe onucaHue;
MoAMdUKaLMnM UCNONb3yeMblX U3OENWIA U BEPCUN NPpOrpaMMHOro obecneyeHus;
HaCTpoWikK (KOHdUrypaunn) Bcex n3aenui;
cepuiiHble HoMepa U34enuin.
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12 MapaHTUM n3rotoBuTenA

Wspenve npowno npeanpofaxHbii MpPOroH B TeyeHne 168 wdacoB. WM3rotoBuTens rapaHTupyet
COOTBETCTBME MYNbTUMMEKCOPA TEXHWYECKUM XapakTepucTukam npu cobmnogeHnyM nonb3oBaTeneM YCroBuUi
aKcnnyaTaumm, TPaHCNOPTMPOBAHNS U XPaHEHMUSI.

CpOK rapaHTnun yka3aH B FapaHTVIVIHOM TarioHe N3roToBUTESA.

Usrotosutenb O6F|3yeTCFI B Te4yeHune rapaHTVIVIHOFO CpoOKa 06e3B03Me3aHO YCTPaHATb BbIABJIIEHHbIE
,El,eq)eKTbI I'IYTéM PEMOHTa UK 3aMeHbl N3genna nnn ero MOﬂ,yﬂeVI.

PeMOHT ocyllecTBNsSieTCs 3a CYET NONb3oBaTENs, €CINN B TEYEHME rapaHTUIAHOMO Cpoka:
e onb3oBaTeneM GbiNM HapyLLEHbl YCNOBUS 3KChnyaTauun, npuBedeHHble B M. 4.7, Unu Ha
MynbTUNNEKcop 6biny NogaHbl NUTaloLWMe HanpPsPKEHUs!, He COOTBETCTBYIOLLME YKa3aHHbLIM B
n. 4.5;
e  MymNbTUMNIEKCOPY HAHECEHbI MEXaHNYECKUE MOBPEXAEHNS;
e MopTbl MynbTUMNMEKCOpa NOBPEXAEHbI BHELLHUM BO3OENCTBUEM.

D,OCTaBKa HEeWUcCnpaBHOro MynbTunriekcopa B PEMOHT OCYLLUECTBIIAETCA NMoJib3oBaTeNeM.

lapaHTUiiHOE obcnyxXmnBaHue npekpallaeTcs, ecrnv Nnosfb30BaTerb BbIMNOMHU PEMOHT MyMbTUMIIEKCOpa
CBOMMMU CcpeacTBamu.
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NMpunoxeHue 1. HazHayeHMe KOHTaKTOB nNoptoB Ethernet

MpunoxeHue 2. HazHayeHne KoHTaKTOB nopTa Console

8

1

Homep
KOHTaKTa

HanmeHoBaHue
curHana

1

Tx+ (nepegaya)

Tx- (nepepaya)

Rx+ (npném)

He ncnon b3yeTCcA

Po3seTka

RJ-45

He ncnon b3yeTCcA

Rx- (npném)

He ncnonbayetca

O |N|J[o|O|R~]lWIN

He ncnonbsyetcs

8

1

Homep
KOHTaKTa

HanmeHoBaHue
curHana

1

He ncnonb3yetca

He ncnon b3yeTCA

TD

CurHanbHas 3emns

PoseTka

RJ-45

CurHanbHas 3emns

RD

He ncnonbayetca

N[O~ ]lWIN

He ncnonbsyetcs

MpunoxeHue 3. Cxema nepexogHuka A-006

RJ-45

RTS

DB-9

DTR

RTS

DTR

TD

TD

CurHanbHas 3emns

DCD

CurHanbHas 3emns

DCD

RD

DSR

RD

DSR

CTS

O IN|[o|JO|~|lWIN]|F

[ocl NN I \ON N i NN HOVN ENY N

CTS
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NMpunoxeHue 4. Cxema kabena A-010

Bunka Bunka
RJ-45 RJ-45
1 8

[ocl NN Kol NS 2 | PN NOUR I V)
RIN|W]R~|O|O |

[nuHa kabensa A-010 — 2 m.

MpunoxeHue 5. HasHayeHNe KOHTAKTOB KNEMMHOW KONOAKU Ans
MM-52xRC-UNI

HaunmeHoBaHue
HasHauyeHue
KOHTakKTa
- + KoHTaKT gns noaknto4YeHUs oTpMUaTeNbHOrO Nontca UCTOYHUKA NUTaHKSA
Knemma —
|:| |:| + KoHTaKT Ans noaknoYeHUs NomnoXXMTENbHOMO Mofca UCTOYHMKA NUTaHUS
Knemma +

|| BHumaHue! Tpebyetca cobniogatb NOMASPHOCTb ANEKTPONUTAHMS.

NMpunoxeHue 6. HasHaYeHMe KOHTAKTOB KNIEMMHOW KOMOAKU ANS
MM-22xRC-UNI-f-DC60

Homep HasHauyeHue
1 ! ! KOHTaKra
1 3
1 KOHTaKT 3aMTHOIO 3a3eMNeHns
2 KOHTaKT Ana nogKmioyYeHUs UCTOYHUKA NUTaHNSA
MonapHOCTL HeBaXkHa
3 KOoHTaKT Ans nogKnioyYeHUs NCTOYHUKA NUTaHNs
MonapHoCTb HeBaXkHa
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