KaTtarnor

=0/=|

o [e/leKOMMYHUKELUNOHHOE
obopynooBaHue



O komnaHuu
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Zelax — poccuickuin pa3paBoTyiK 1 NPoN3BOANTENb TENEKOMMYHUKALMOHHOTO
06opynoBaHKg co cTaxem Gonee Tpuauaty net. Komnaus cneuvanmanpyetcs
Ha BbiNycke 060PYOOBAHMS ANS NOCTPOEHUS COBPEMEHHbIX KOMMbIOTEPHbIX
CETel pa3n1yHoro YPoBHS, a Takxe 060pyaoBaHUs Ans BOMOKOHHO-ONTYECKMX
1 Me[IHbIX NIUHWI CBA3N.

Zelax — KoMNaHUs MOMHOMO UMKNa: pa3paboTka, NPOM3BOACTBO, NPOAAXKa U TEXHYECKOE
COMpoBOX/EHNE peweHnn. Co6CTBEHHOE NPOW3BOACTBO W MCCNEAOBATENbCKAA  LIEHTP,
pacronoXeHHble B 3eneHorpape, NO3BONSIOT CO3[aBaTb COBPEMEHHOE 0BOpYROBaHue
C YHUKaNbHbIMU NapameTpamu.

LLITaT BbICOKOKBANM(ULMPOBAHHBIX NHXEHEPOB, NPOrpaMMICTOB, KOHCTPYKTOPOB, @ TaKXe
Hanu4ue HeoBxoaumoi MaTepuanbHoi 6assl nossonstoT Zelax Bect HAP n OKP B o6nactu
pa3paboTky 1 Co3aaHNsa 060pyO0BaHMS U CMCTEM NEPeaYll AaHHbIX.

3aKa3uMkamu peLleHuin Zelax cTanu MHOrMe OpraHu3aun U KOMMaHWW, ANs KOTOPbIX
HanéXXHOCTb 060PYNOBaHIA UMEET BbICLLIWIA NMPUOpKTET. Zelax 3BECTEH KaK NOCTABLLMK MyuLLNX
06pa3LioB POCCUIACKOrD 06GOPYA0BAHNS C rapaHTUAHLIM CPOKOM D NET W XKM3HEHHBIM LKIOM
Gonee 30 ner.

Zelax — KNNEHTOOPWEHTMPOBAHHAS KOMNAHWS G O[HAM 13 NyHLIMX POCCUVCKIX CEPBUICHBIX
ueHTpos. C Zelax yno6HO 1 HapEXHO.

CotpynHuyecTso ¢ Zelax — ato:
- MEPCOHaNbHbIM MEHEIKEp NS KaXAoro K1eHTa;
- COBPEMEHHOE HaaéXHoe 06opynoBaHue;
« 9 et rapaHTAn;
« BO3MOXHOCTb A0PaGOTKI U CO3AaHIS 060PYNOBAHMS NOA 3aha4 KINEHTa;
- BecnnatHas on-line TEXHUYECKas NOAAEPXKKa.
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O6opynosaHue n pewerns ans SON

KomnnekcHasa cuctema

Zelax SDN-
KOHTposep

- MOJHOCTLIO poccuiickas paspa6oTka

o YHVBEPCASIbHBIA MHCTPYMEHT Anst
MOHUTOPUHIa/ynpaBneHis:
— OpenFlow-kommyTaTopamu
— |P/MPLS-mapLupyT13aTopamm
— DWDM-mynktvnnekcopamm

« NPeJ0CTaBMeHE CEPBIICOB MO MPUHLMNY
«End-to-End»

« MapLUpyTM3aL/s Ha OCHOBE ka4ecTsa
KaHanos:
— VHTErpaums ¢ MamMepuTenbHbIMMI
30HOaMK

o VHTYUTMBHO NMOHATHBIN rpauyeckmi
MHTEpPCENC

Zelax SDN — 370 KOMNMEKCHOE pELUeHe [N MOCTPOEHUS BbICOKO-
MPOV3BOAUTENBHON NPOrPaMMHO-KOH(UIypUPYEMOii CETEBON WHA(PACTPYKTYPbI
(SDN).

SDN-koHTpormep  o6ecneymBaeT  BO3MOXHOCTb  TMEKOFO  ympaBneHus
060pya0BaHNEM Pa3nnyHbIX NPOWU3BOAUTENEA B CETSX MOBON CROXHOCTY:
kak IP/MPLS- o6opynoBaHuem, Tak 1 o6opynosaHnem DWDM.

B otnuume ot TpamuumonHoi ceTeBoi apxutekTypbl SDN noppasymeBaeT paspeneHue
(DYHKUWMA MOCTPOEHMS W peann3auin MaplupyTa Mexpy pasHbiMu ycTporicTBamu. CeTeBble
YCTPOACTBA OCYLLECTBIISIOT TOMLKO NEPeMaqy NakeToB Mexy NopTami, BCs NOrAka paGoThl CETH
OnpenensieTcs nporpaMmMoN, YCTaHOBNEHHOI Ha 0TAENbHOM ycTpoiicTBe — SDN-KoHTponnepom.

TpamuuvonHas  koHuenums  SDN, KOTOpOW NPUAEPXMBAIOTCS MHOTE  COBPEMEHHbIE
NPOM3BOAWTEN, OCHOBAHA Ha Kcnonb3oBaHus npoTokona  OpenFlow ans o6ecneyeHis
B3aMOENCTBUS Mexay ceteBbiMu ycTpoicTBamu 1 SDN-koHTponnepom. O6opynoBaHue,
NPUMEHSEMOE B CyLIECTBYIOLWWX CeTaX, He nopaepxusaeT OpenFlow B HeoBxomumon Mepe.
CootBetctBeHHo nocTpoeHre SDN-ceT B €€ TPamuuMOHHOM MOHAMaHAM TPEBYeT 3ameHbl
o60pynoBaHis Ha Hoble OpenFlow-KomMMyTaTopbl, YTO, B CBOIO 04Yepedb, BNEYET 3a COGOM
CcepbEéaHble 0MONHUTENbHbIE pacxofbl. BTopas npo6nema 3aknio4aeTcs B OTCYTCTBAM Ha
cerofHawHem pbiHke OpenFlow-koMMyTaTOpOB, MOMHOCTBIO YAOBNETBOPSIOLLNAX TPEBOBAHNAM
COBPEMEHHOI1 CETU. 3T0 OCHOBHbIE MPUYIMHbI, CAEPXMBAIOLLME NpoaBueHie TexHonoriam SDN
Ha PbIHOK.

Tem He meHee, Gonbluylo YacTb npeumyliects SDN MOXHO Nony4MTb BHE 3aBUCMMOCTM
OT TOTOBHOCTY annapaTHbIX W NPOrpaMMHbIX PeLleHnin 1 6e3 HeobXoQMMOCTU MOBCEMECTHON
MO[IEPHM3ALN CETEBOA MHPACTPYKTYpbl, ecnn paccmatpueaTs SDN He kak TexHomoruio,
oCHoBaHHyl0 Ha npoTokorne OpenFlow, a Kak TEXHONOTMIO LIEHTPANW30BAHHOTO YMpaBneHns
MapLUpyTN3aTopamMu 11 KOMMYTATOPaMW HAa OCHOBE CTaHZAPTHbIX MPOTOKOMOB 06MeHa
VHChopMaLmen.

OTxop 0T 06513aTEMBHOO MCMOMb30BAHNA 1719 CBA3W MEXX[1Y 060pYI0BaHEM 1 KOHTPOMNIEPOM
npotokona OpenFlow o6ecneunBaeT ynpaBneHue He Tonbko SDN-kommyTaTopamu, Ho
1 maructpanbHbiMu yetporctamu: IP/MPLS- n DWDM-o6opynosaHueM G BO3MOXHOCTbIO
MNCMOMNb30BaHNS MHKOPMaLM 0T METPONOTMYECKUX CUCTEM C LIENbI0 Y4ETAa KA4ecTBEHHbIX
XapakTepuCTUK KaHaroB CBS3W Mpu MaplupyTiaaumi. [ns o6meHa MHdopMauyen MoryT 6biTb
ncnonb3osaHbl npotokonbsl PCEP, SSH, SNMP, NetConf u gpyrue.

VImeHHo Ha Takux npuHumnax noctpoeH SDN-koHTponnep Zelax, nporpaMMHoe o6ecneyerme
NS YPaBIIEHUS CETAMM.




O6opynosaHue n pewerns ans SON

OTnuuuTEnbHas Y4epTa NPeanIoXeHHOro NoAXoaa 3aKM04aeTCes B TOM, YTO OH IEACTBUTENLHO
06ECNeYMBaET LIEHTPANM30BaHHOE YNPaBNEHWE HE TOMbKO KOMMYTAaTopami, HO M BCEM
YCTaHOBMEHHLIM Ha CETW 060pyoBaHIeM. 3T0 NO3BONISIET NPENOCTABNATh CEPBICHI B KOHLENLMN
end-to-end (0T TOuKV BX0Ja@ [0 TOYKM BbIXoaa).

SDN-KOHTDOJ’IJ’IBD Zelax NPefocTaBngeT BO3MOXHOCTb COHOpa [aHHbIX CO CTOPOHHMX
METPOSIONMYECKMX CKUCTEM W YYWUTLIBAET COOPaHHYI0 WHCOPMALW0 npu paC‘-IéTE JOCTYMNHbIX
MapLUpyTOB, 4YTO MO3BONSET YNy4WWTb PaboTy TPAAWMLMOHHBLIX MPOTOKOJIOB MAapLLpYTU3aLmK,
HNBENNPYA X BPOXAEHHbIE HEAOCTATKN.

Mpu Hanuuum B cetn TpaHcnopTHoro DWDM-o6opynosans SDN-KOHTponnep y4nTbiBaeT
ero BO3MOXHOCTU. PacyéT maplupyToB Npou3BOANTCS HE TOSbKO Ha TEKYLLEN TOMOMOMAM, HO
1 Ha NOTEHUMANbHO BO3MOXHbIX BapMaHTax TOMOMOrMA, KOTOPbIE MOTYT BbITb NOMy4eHbl MyTEM
nepexactporikn DWDM-cermenta. Kpome aToro, nogo6Hast MHTErpaLysi No3BOMSET Y4UTbIBATb
ctatuctuky ¢ DWDM-o6opynosaHns 1 nepectpavBaTh |P-060pynoBaHie npu M3MEHEHUM
NapameTPOB OMTYECKOA JINHWA.

s N
N Moaynb uHTerpauun
Mpadmueckum Y BeL
uHTepdenc
nonk3osarens Cnyx6a pacyéTta MapLupyToB
= Basa
= = ¢ AaHHbIX
[ B Cnyx6a Cnyx6a KOHTpons Cnyx6a ycTaHoBKM
_'_'.. - aHanusa XapaKTepucTuk 1 KOHTpOnsi
= Tononorum KaHanos MapLUpyToB

A A Y
N J
I v A4 v I
CepBuCHas LWIMHA
A A A V' N

V K Y v XK 4V v v v
Mopaynb Mopynb Mogaynb Mogayne Mopynb Mogynb MOp,yJ'Ib:ClJ'Iﬂ
SNMP SSH PCEP OpenFlow BGP-LS LLDP B3aUMOAENCTBUSA

c DWDM
YnpaBnehnue 1 YnpaBnexnue WUsyyeHune o6opyAoBaH1em
ycTporcTBamMu ycTpoincTBamMm Tononoruu -
OnTuyeckuin
TpaHcnopT
- = =
= OpenFlow g g
MeTpornornyeckoe MPLS
06opyaoBaHme MapLLpyTU3aTops! KOMMyTaTopbl B @
DWDM
MYNBTUNNEKCOpbI

Mopxon Zelax no3sonsieT npumeHnTb TexHonorto SDN B MarucTpanbHbiX CeTsX 6e3 3aMeHbl
CeTeBOM MHAPACTPYKTYPbI, @ TAakKe pean130BaTh MapLUpyTU3aLMI0 HA OCHOBE KA4YECTBEHHBIX
XapaKTepUCTVK KaHaroB CBA3M.




O6opynosaHue n pewerns ans SON

Juniper
MX-xxx

Tunnel

Cisco

zela)r

SDN-koHTponnep

PCEP
BGP-LS
OpenFlow

Cepeep-b[]

ASRZ900x

Alcatel-Lucent
TTxx

WEB-
cepeep

Z]ax
ZES-3028

ZES-3028

pumerenne Zelax SDON-koHTponnepa B MynsTMBEHOPHOM MarucTpanbHoi ceTv

SDN-kontponnep Zelax obecneumBaer:
MPeNoCTaBEHNE CEPBIUCOB NO NMPUHLMNY .
«End-to-End»

LieHTpanu3osaHHoe ynpasnerue MPLS-TE .
ONTUManbHy0 MapLUpyT13aLMto Tpaduka

11 Ha YPOBHE TPaHCNOpTa, 11 Ha ypoBHe IP

C Y4ETOM XapaKTepUCTIK KaHara

BM3Yann3aLylo TONONorin CeTh Ha
TPAHCMOPTHOM U CETEBOM YPOBHSIX

Mopnepueaemble NPOTOKONbI CBA3MN
¢ ceTeBbIM 060pyAOBaHHEM

« OpenFlow 1.0
« OpenFlow 1.3
- PCEP

- BGP-LS

- SNMP

- SSH

Kontponb cetn

aBTOMATWU4ECKOE MOCTPOBHWE TOMOMOTUK
cetu
MapLUpyTM3aLus Ha OCHOBE:
— KpaT4aLLero nyTu
— NPONYCKHOV CNOCOGHOCTY COBMANHEHMS
— XapaKTepUCTVK KaHana
(3anepxka, pKUTTEP, NPOLEHT NOTepH
NakeToB)
CO3[aHve npasws1 06paboTkn Tpaduka
ans kommyTaTopos(OpenFlow)
1 mapLupytuaatopos (PCEP)
HacTpoiika DWDM-mynstunnekcopos
B 3aBWCKMOCTY OT TOrO, Kakas
NOrMYeckas Tononorun CETM BEPXHEro
YPOBHSI HEOGXOAMMA B [IaHHBIA MOMEHT
(Topology-on-Demand)

Ynpasneunne MPLS LSP

LiEHTPANM30BaHHOE NOCTPOEHME
1 ontumuzaumsa IP/MPLS LSP

pacyeT LSP B peankHoM BpEMEHN
peonTummu3auns LSP

[EenerypoBaHne ynpasneHus
noxanbHbiMu LSP

nopaepxka strict u loose LSP

Wurepdpeiic

0TOBpaXEHVE PU3NYECKoN
TONOMOTMK CETY

0TOGPaXEHME NOrNYECKUX NPEACTaBNEHIAN
cetn (OpenFlow, BGP/MPLS)

c60p 1 aHanu3 CTAaTUCTUKN B PearibHoOM
BPEMEHM

XXYPHAN CUCTEMHBIX U aBAPUIAHBIX
COOBLLEHMI

pasrpaHuyeHne YpoBHE JocTyna



KommyTaTopel Ethernet

KommyTatopsl ans LIOM

ZES—5xxx

- nopnepxka TRILL
- nopnepxka VXLAN
« [MHAMWUYEcKasi MapLLpYTU3aLns

« TBKME MEXaHM3MbI Ka4ecTBa
06CnyXnBaHNA

- noptbl Ao 100 6ut/c
- cTekuposaHue VSF

« rapanTusa 5 ner

NapakrepucTukm |

KommyTatope! Top-of-Rack ans LIOJ

Konuuecteo u Tun

Mogens noproe Ethernet
2ES-5054K0 48 x SFP+ 10 T6ur/c 6 x GSFP+ 40 lew/c
ZES-5254NC 48 x SFP+ 10 T6uTfc 6 x QSFP+ 100 lew/c
KommyTaTopbl TpeTbero yposHs Zelax ZES-Bxx — KomnakTHble KkommytaTopbl (1U)

C Bbicokon nnoTHocTelo noptos (48 noptos 10 6ut/c 1 6 noptos 40 wum 100 TGurt/c)
11 BbICOKOW MponyckHoi cnocoBHocTbio (1,44 n 2,16 Teut/c).

Cpeny 0CHOBHbIX 3a[1a4, KOTOPbIE PELLAOT KOMMYTaTopbl ZES — nocTpoeHME TpaHCNOPTHBIX
IP/MPLS ceTeit, BbICOKOHAAEXHbIX TEXHOMOMMYECKMX CETEN, opraHi3auns J1BC npombILLIneHHbIX
NPeAnpUSITAA, OpraHn3aLmns ceTeil BUAEOHAGNIAEHUS, BECNPOBOOHOMC AOCTYNA U T.A.

KommyTatopbl ZES-5xxx 0TBEYAIOT BCEM COBPEMEHHbLIM TpeGoBaHNaM, 06NafatoT LUMPOKIMIA
(DYHKUMOHAmMbHBIMU - BO3MOXHOCTAMI W A€aNbHO MOMXOAST B KA4ecTBe KOMMYTAaTOPOB

Top-of-Rack (ToR) pns LIO[.

Wurepdpeiicb

- 1000Base-X

- 10GBase

- 40GBase

- 100GBase

@yukuyun gna LOJ

« TRILL (Transparent Interconnection
of Lots of Links)

« VXLAN (Virtual Extensible LAN)

« OpenFlow 1.0

« VEPA (Virtual Ethernet Port Aggregator)

« VSF (Virtual Switch Framework,
CTEKMPOBaHME)

MpoTtokonbl 2-ro ypoBHA

- 802.1d (STP), 802.1w (RSTP)

. 802.1s (MSTP)

- Root Guard

- BPDU Tunnel

- BPDU Guard

o LLDP, LLDP-MED

- UDLD

- Loopback Detection

« IGMP Snoaping v1, v2, v3

« IGMP Snooping Fast Leave

- Multicast VLAN Registration (MVR)
« IGMP Proxy

« MLD Snooping v1, v2

« DHCP Snooping

« DHCP relay

- DHCP onumn 82

- 802.3ad (LACP) arperauus nopToB:
no 128 rpynn, oo 8 nopTos B rpynne

- ynpasneHve notokom: 802.3x

- NpepoTepalleHne Gnokuposki (HOL)

VLAN

- 802.1Q

- 802.1Q-in-Q: Ha ocHoBe nopToB,
Selective, Flexible

- GVRP

* KONM4ECTBO NOMEPKIBAEMbIX
VLAN: 4095

« VLAN Ha ocHoBe npoTokona
(no conepxumomy nons EtherType)
« VLAN Translation
- MAC VLAN
- Voice VLAN
- Private VLAN

MapwpyTusayus

- TaBnuua MapLupyTU3aLmm;
no 130K 3anuceit

- IPv4 n IPvB

- RIP vin2

- OSPF v2/v3

« OSPF Multiple Process

- BGP4/BGP4+

- VRRP

« ISATAP tunnel, GRE tunnel

- 6tod Tunnel

- BFD

- CTaT4YECKas MapLIpyTU3aLms

- PBR

- ECMP

«+ LPM Routing

- URPF



KommyTaTopel Ethernet _

4 N\
uon Spine-kommyTaTOpbI
BONC BOMNC
40 F'ut/c k\ 100 réur/c
e NS IS
Crouka 1 Croitka 2 Croika N
Totax Fetax Fetax
2 x ZES-5054XQ 2 x ZES-5054XQ 2 x ZES-5054XQ
Leaf- Kommy‘ra‘ropu Leaf-kommyTaTopb! e Leaf- KOMMyTaTOpr e e Totax
(ToR) if (ToR) if (ToR) i “ 2 x ZES-5254XC
= = e P
1 ___ 1 111 1 1 111 ___1 1] ___1 1]
| — —— | — ——
106l | | MLAG 106urlc | | MLAG 10 Fourlc I M-LAG 10 T6urc l
Cepaep 1 Cepaep 1 Cepsep 1 CeTb
Cepsep 2 /) Cepsep 2 /) Cepsep 2 /) CBA3n
Cepsep 3 Cepsep 3 Cepsep 3
(\ 4
KapakrepucTuku |
Kauecteo o6cnymueanns (QoS) - KOHTpOnb broadcast, multicast u unicast « Telnet
« Knaccudmkaums Tpaduka Ha 0CHOBE: LUTOpMa Ha KaXAoM nopTy « SSHvIN2
Homepa nopta, MAC-agpeca 1CTo4HIKa MPLS . Console
:Evg—a,qpeca WNCTO4HIIKA W1 HA3HAYEHMS, . VRF - IPV4/vB-ynpasnexme
vB-agpeca NCTOYHUKA U HA3HAYEHMS,
HomepgpnopTa TCP/UDP, tvna npotokona, LDP  DHCP-cwewt
DiffServ (ToS, IP precedence), » L2VPN (VPLS, VPWS) » DHCP-cepsep
BPEMEHHOr0 A11ana3oHa + L3VPN « SNMP v1, vle, v3
IPv6 « SNMP Trap

« OrpaHNyeHst NoNockI NPoMycKaH1s

« KOM4YECTBO O4EPeaei Ha Kaxaom
nopty: 8

- Tunbl 04epenaeir: Strict Priority, WRR,
SWRR, DWRR, SDWRR

be3onacHocTb

- npuesaka nopta k MAC-agpecy

- orpaHnyeHvie konnyectsa MAC-aapecos
Ha nopTy

« MPOCTbIE U PaCLUMPEHHbIE CTIMCKM AOCTYNa
(ACL): MAC, IP, IP-MAC

« (IUNLTPaLMS AaHHbIX Ha OCHOBE:
Homepa nopta, VLAN ID, 802.1p,
MAC-afpeca UCTOYHIKA 11 HAa3HaYeHMS,
IPv4/B-anpeca NCTOYHMKA U HA3HAYEHUS,
Homepa nopta TCP/UDP, Tvna npotokona,
none ToS n IP precedence, nons
EtherType, BpemeHHoro auanasoHa

- port security

« ARP Inspection (3aumra ot ARP-atak)

« IP-MAC-port binding

- 802.1x

- ynpaeneHue goctynom 802.1x Ha ocHoBe
noptos 1 MAC-agpecos

- Guest VLAN

- Auto VLAN

- RADIUS/ TACACS +

- flokanbHas 6asa nonb3oBaTenei

« |Pv6 cnmnckn poctyna

» QoS Ha ocHoBe IPvB

- [Pv6 MVR

« IPv6 MLD snooping

- IPv6 ND snooping

- IPv6 ICMP

- IPv6 ND

« |Pv6 Multicast Address Types

MuoroagpecHas paccbuika

+ CTaTM4EeCcKne MapLLpyTbl

« PIM-DM, PIM-SM, PIM-SSM, MSDP,
DVMRP, anycast RP

« Multicast Receive Control

« lllegal Multicast Source Detection

MponzeoguTenbHocTh

+ KOMMyTaLMOHHas (habpuka:
ZES-5054XQ — 1,44 Téut/c
ZES-5254XC — 2,16 Téut/c

- MpoV3BOAMTENBHOCTL (AN KappoB
Ethernet pnvHoi 64 Gaitra):
ZES-5054XQ — 1071 Mn/c
ZES-5254XC — 1607 Mn/c

- pa3mep Tabnuusl MAC-anpecos:
ZES-5054XQ — mo 280K
ZES-5254XC5054X8 — no 160K

YnpaBnesue U MOHUTOPHHT

- komaHaHas cTpoka (CLI), oa ypoBHs
[OCTYNa: MOHUTOPUHT, YNpaBrieHme

« BRMON v1, v2, v3, v9

« J10KarbHbIA XXypHan cobbITui

« Syslog

« sFlow

o TFTP/FTP-knnent

- TFTP/FTP-cepsep

- DNS client

- SNTP/NTP

- 3epkanuposanue noptos (RSPAN/
ERSPAN): one-to-one, many-to-one,
Ha OCHOBE M0OTOKA Tpadvika

- 0AM 802.3ah, 802.3ag

- [18a 06pa3a nporpaMmmMHoro 0becneveHns
« [188 KOH(MrypaumnoHHoro chaina
JvarHocTuka

* [IMarHOCTIKA OMTUNYECKMX TPaHCIBEPOB
(DDM)

- ping, traceroute, debug

- CBETOAMOAHAR MHOMKALMS

Muranne

- [Ba CMeHHbIX 6roka nutanug: ~220 B,
pe3epBupyemoe nutaHue 1+ 1

KoHcTpyKkTHBHOE MCNONHEHHKE

- meTannuyeckuid kopnyc 19", 1U

« 4 CMEHHBbIX BEHTUNATOPA

« OfIHOHAMNPaBNEHHast BEHTUNALMNS
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Bbicokonpoun3BoanTenbHbIe
KOMMyTaTopb! L3

ZES-32xx

« KOMMNMEKCHOEe 06ecneyeHne
6e3o0nacHocTL

« TBKME MEXaHM3MbI Ka4ecTBa
06CnyXnBaHNA

« OVHaMINYeCcKas MapLIpyTM3aLus
- nopaepxka PoE

- rapanTua 5 ner

Kapakrepncrukn |

Wurepdpeiicb

- 10Base-TX (IEEE 802.3)

- 100Base-TX (IEEE 802.3u)

- 1000Base-X (IEEE 802.3z),
1000Base-T (IEEEB02.3ab)

- 10GBase (IEEEB02.3ae)

- 40GBase (IEEEB02.3ba)

MponzeoguTenbHoOCTL

+ KOMMYyTaLUKMOHHas dabpuika:
ZES-3228CSXB — 208 Ieu/c,
ZES-3252GPXB — 256 T6urT/c,
ZES-3252GX-ACR — 176 T6ur/c,
ZES-32525X-UPRL — 176 T6urt/c,
ZES-3228GCX-ACR — 128 l6u/c,

ZES-3228GPCX-AC220 — 128 [6u/c,

ZES-3234XGQR-UPR — 656 6ut/c

« MpOM3BOAMTENLHOCTL (NS KappoB
Ethernet gnuHoi 64 Gara):
ZES-3228CSXB — 155 Mny/c,
ZES-3252GPXB — 131 Mn/c,
ZES-3252GX-ACR — 131 Mnyc,
ZES-32525X-UPRL — 131 Mny/c,
ZES-3228GCX-ACR — 95 Mnjc,
ZES-3228GPCX-AC220 — 95 Mr/c,
ZES-3234XGR-UPR — 488 Mn/c

BbICOKOI'IpOI/IBBOD,VITEJ'IbeIB ynpaBisemMble KOMMYTaTOPbI L3

ZES-3228GCK-ACR
ZES-3252GX-ACR
ZES-3228GPCX-AC220
1ES-3228CSKB
ZES-3252GPNB
ZES-3252SN-UPRL
ZES-3234XGA-UPR

48 x 10/100/1000 Méut/c

16 x kom6o 1 [6uT/c

48 x SFP 1 l6ut/c

20 x 10/100/1000 Méwut/c, 4 x kom6o 1 [6uT/c

20 x 10/100/1000 Méwur/c, PoE 30 BT, 4 x kom6o 1 [6ut/c

48 x 10/100/1000 Méur/c, PoE 30 Bt

24 x SFP+ 10 T6wt/c, 8 x 10/100/1000 Méur/c

Konuvecteo u Tun

noproe Ethernet

4 x SFP+ 10 l6ur/c
4 x SFP+ 10 l6ur/c
4 x SFP+ 10 leut/c
8 x SFP 1 l6ur/c

4 x SFP+ 10 l6ur/c
4 x SFP+ 10 l6ut/c
2 x QSFP+ 40 léur/c

yﬂpaBJ’IﬂBMbIE KOMMYTaTopbI Zelax ZES — at0 BbICOKOMNPOM3BOAMTENbHBIE KOMMYTATOPbI
TPETLEr0 YPOBHA. KUMMyTaTUpr npenHasHa4eHbl 419 NOCTPOEHNS CeTen Ethernet, KOTOpbIE
0TBE4al0T BCEM COBPEMEHHbIM TpeﬁDBaHI/IFIM. KOMMyTaTODbI ZES 0651aaaK0T LUMPOKMNA
dJyHKLI,VIOHaJ'IbeIMI/I BO3MOXXHOCTAMMU, 6nar0;|ap9| HEMy MoOryt BbITb CMOMb30BaHbI Ha YPOBHE

arperauuu.

O6nacTb NpUMEHEHUS KOMMYTATOPOB MAOCTAaTOMHO LuMpoka. Cpemw OCHOBHbIX 3aAay,
KOTOpbIE PeLLaoT KOMMYTaTOpbl ZES — NOCTPOEHME BLICOKOHAAEXHKIX TEXHOMOMMYECKIX CETEN,
opraHu3auns JIBC nmpoMbILNEHHBIX NPEOnpUATUA, OpraHU3alns CeTel BWUAEOHaBMoNeHNS,

6ecnpoBofHOro A0CTYNa U T.4.

paavep Tabnuupl MAC-agpecos:

ang ZES-3234XGA-UPR — po 32768,
ang ZES-3228CSXB — no 65536

(B 3aBMCMMOCTY OT BbIBpaHHOro sdm),
ANg oCTanbHbIX Mopeneit — 16384
YnpaeneHue u MOHHTOPHHT

- CTEKMPOBaHIE

- komaHaHas ctpoka (CLI), na ypoBHst
[OCTYNa: MOHUTOPUHT, YNpaBrieHme

Telnet, SSH

- Console

Web-uHtepdeic (SSL)

« IPv4/v6-ynpasneHue

- BootP/DHCP-knneHT

- SNMP v1, v2c, v3, SNMP Trap
Dying GASP

« RMON v1, v2, v3, v9
NoKarnbHbIiA XypHan cobbIThiA, Syslog
- sFlow

o TFTP/FTP-knuext
TFTP/FTP-cepaep
DHCP-cepgep

- Telnet-cepsep

- DNS Relay

- DNS client

« SNTP/NTP

- 3epkanuposaHvie noptos (SPAN/RSPAN):
one-to-one, many-to-one, Ha OCHOBE
MOTOKa Tpagka

- 0AM 802.3ah, 802.3ag

- |EEE 802.3az
NnarnocTuka

- OnarHocTuka kabens (TDR)

+ [IMarHOCTIKa OMTUN4ECKMX TPaHCIBEPOB
(DDM)

- ping, traceroute, debug
« CBETOAVOAHAS MHOMKALMS
Murtanme

- 683 KoJa NTaHWg — [Ba CMEHHbIX 6510Ka
nnTaHns (3aKa3blBalTCS OTAENbHO):
~220B (150, 600, 920 B1), =48 B

- kon UPR — yHuBEpCAnbHOE NuTaHMe
¢ pesepauposaruem: ~220 B, =48 B

« kon UPRL — yHuBEpCanbHOE nuTaHue
¢ pesepsuposarnem: ~220 B, =12 B

« ko ACR — nuTaHue ¢ pe3epBUpOBaHIEM:
~220B, ~220B

- kog AC220 — ~220 B
KoHcTpykTHBHOE HCNONHEHME
« MeTannuyeckuit kopnyc 19", 1U
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KapakrepucTuku |

Mpotokonb! 2-ro ypoBHs

. 802.1d (STP), 802.1w (RSTP)
. 802.1s (MSTP)

« MRPP

- ERPS (G.8032)

- Root Guard

- BPDU Forwarding

- BPDU Guard

« LLDP, LLDP-MED

- UDLD

« ULPP, ULSM (MOHUTOPWHI COCTOSHIAS,
BbicTpoe nepeknioyeHmne uplink-nopTos)

- Loopback Detection

« IGMP Snooping v1, v2, v3

« IGMP Snooping Fast Leave

« Multicast VLAN Registration (MVR)
« MLD Snooping v1, v@

+ DHCP Snooping

« DHCP relay

- DHCP onuwn 37, 38, 82

« MPOMEXYTOu4HbIA areHT PPPoE

- nopaepxka TexHonoruin FRVB/PST

- 802.3ad (LACP) arperauus nopTos:
no 128 rpynn, oo 8 nopTos B rpynne

« YNPaBneHie NoTOKOM:
802.3x, backpressure

« npenoTepalleHne Gnokuposku (HOL)
VLAN
- 802.1Q
- 802.18-in-Q: Ha ocHoBe nopToB,
Selective, Flexible
- GARP, GVRP
- uncno nopaepxmveaembix VLAN: 4095
« VLAN Ha ocHoBe nopToB
« VLAN Ha ocHoBe npoTokona
(no copepxwumomy nons EtherType)
« VLAN Translation
- MAC VLAN
- Voice VLAN
- Private VLAN
MapwpyTusayus
- KOMMYEcTBO nopaepxmaembix L3

nHTeptheiicos: ZES-3234XGA — 2048,

ON9 ocTanbHbIX mogenein — 1024

- TaBnuua MapLupyTU3aLm:
7ES-3228CSXB, ZES-3252GPXB,
ZES-3234XGQ — 16384 3anncen,
ON9 0CTanbHbIX Moaenen —
13312 3anuceit

- IPv4 n IPvB

- Black hole route
- RIP vi/v2

- 0SPF v2/v3

- BGP4/BGP4+
- VRRP/VRRPv3

« |SATAP tunnel, GRE tunnel

- BFD

- CTaTW4ecKas MapLpyTM3aLus

- PBR

MuoroagpecHas pacchinka

o CTATMYECKME MapLUpyThI

« PIM-DM, PIM-SM, PIM-SSM, MSDP
Kauecteo o6cnyxusanus (BoS)

« Kfaccugukaumsa Tpacguka Ha 0CHOBE:
Homepa nopTa, MAC-appeca UCTO4HIKa
1 HasHayeHus, VLAN 1D, 802.1p,
IPv4-anpeca 1CTOYHUKA W HA3HAYEHNS,
|PvB-anpeca 1CTOYHUKA W HA3HAYEHNS,

Homepa nopta TCP/UDP, Tvna npotokona,

DiffServ (ToS, IP precedence),
BPEMEHHOT0 A1ana3oHa

0rpaHyeHst Nonockl NPonycKaHus
c warom 1 k6ut/c

KOMMYECTBO 04EpPeei Ha KaxaoM nopty:
8

TUnbl 04epepeit: Strict Priority, WRR,
SWRR, DWRR, SDWRR

o MONMCUHT Tpadhuka
besonacHocTb
- npuesaka nopta k MAC-agpecy

« orpaHnyeHne konmdectsa MAC-agpecoB
Ha nopTy

+ MPOCTbIE 1 PaCLUVPEHHbIE CMIICKM A0CTYNa

(ACL): MAC, IP, IP-MAC
- (MNLTPaLMS AaHHbIX HA OCHOBE: HOMEpa
nopta, VLAN ID, 802.1p, MAC-appeca
NCTOYHUKA W HasHaveHs, IPv4/6-apnpeca
WCTOYHIKA W Ha3Ha4eHs, Homepa
nopta TCP/UDP, tuna npoTokona,
nonen ToS v IP precedence, nons
EtherType, BpemeHHoro ouanasoHa
- port security
« ARP Inspection
(3awwmTa ot ARP-aTak)
« IP-MAC-port binding

KommyTatop L2

40 Méut/c
Appo @)
cetn &
40 réut/c

LleHTpanbHbIi

1T6ut/c

. 802.1x

- ynpasneHue goctynom 802.1x Ha ocHoBe
noptos 1 MAC-appecos

- 802.1x Guest VLAN

- RADIUS/TACACS +, rnokarnbHas 6a3a
nonb30BaTenen

« KOHTPOnb broadcast, multicast v unicast
LITOPMA Ha KaX[i0M MopTy

MPLS (tonbko B ZES-3228CSXB)

- MPLS

- VRF (252 instances)
- LDP

- L2VPN

« L3VPN

IPv6

« |PvB cnuckn goctyna

- QoS Ha ocHoBe IPv6

- IPv6 MVR

- |Pv6 MLD snooping

« IPv6 ND snooping

« IPv6 Stateless Auto Configuration
« IPv6 ICMP

- IPv6 ND

« |Pv6 Multicast Address Types

Power over Ethernet (PoE)

- |EEE 802.3af, IEEE B02.3at

- |EEE 802.3bt

- 10 60 BT Ha nopt (go 8 nopTos)
» HACTPOIKA BbIXOAHOW MOLLHOCTH

Fetax
ZES-3234XGQ
8x1T6ut/c

@ 10 M6utic Cepeepbl

Telax

ZES-32528X

IO0O0H
noooof
noooof
Jai - inin

KommyTatop L2

Tetax
ZES-3252GX

Monb3oBatenu
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KommyTatopsl L3

ZES—30xx

« BbICOKAs HAAEXHOCTb

1 NPON3BOAUTENBHOCTb VI'IpaBJ'I‘FIBI\/IbIB KOMMYTaTOpbI L3
o KOMMNeKcHoe obecneyeHne
6e3onacHocTu Konuuecreo u Tun
Mogens noproe Ethernet
o TNBKME MexaHW3Mbl Ka4ecTBa
ZES-3026X0-UPR 24 x SFP+ 10 l6ut/c 2 x 40 l6ut/c
06CnyXnBaHNA
ZES-3028GX-AC220 24 x 10/100/1000 Méur/c 4 x SFP+ 10 l6ut/c
- noppepxka PoE 265-30526K-AC220 48 x 10/100/1000 Méurfc 4 x SFP+ 10 Teut/e
- rapauTua 5 ner ZES-3028GPCX-AC220 20 x 10/100/1000 Méur/c, PoE 30 Br, 4 x kom6o 1 [6ut/c 4 x SFP+ 10 l6ur/c
ZES-3016SCX-UPRL 8 x SFP 1 T'6ut/c, 4 x kom6o 1 [6ut/c 4 x SFP+ 10 leut/c
ZES-3028SCK-UPR(L) 20 x SFP 1 réut/c, 4 x kombo 1 [6ut/c 4 x SFP+ 10 leut/c
ZES-3052SK-UPRL 48 x SFP 1 T6ur/c 4 x SFP+ 10 6ur/c

Vnpasnsemble kommyTaTopbl Zelax ZES-30xx — 370 KOMMYTATOpbl TPETHEr0 YPOBHS,
KOTOpble MOryT GbiTb WCMONb30BaHbI B KA4eCTBE KOMMYTATOPOB AOCTYNa M arperauyn.
KommyTaTopbl npefHa3HayeHbl Ans nocTpoeHus ceTelt Ethernet, koTopble 0TBEYAlOT BCEM
CcoBpeMeHHbIM TpedoBaHuamM. KommyTaTopbl ZES-30xx 06nafaoT WnpoKMMM thyHKLIMOHATBHBIMIA
BO3MOXHOCTSMU, MOANEPXMBAIOT CTATUYECKYI0 1 AMHAMUYECKYD MapLUpyTM3auio, Gnaroaaps
4eMy MOryT GbiTb MCMOMb30BaHbl [1S OpraHM3auuM CeTeil G PaaniyHbIMIA  CepBrCamn.
ZES-3026XQ o6ecneunsaeT nopkntoyeHne Ha ckopocTit 40 [61T/c 1 ocyLLECTBNSIET KOMMYTALAID
Ha ypoBHe L2.

06nacTb MPUMEHEHN KOMMYTAaTOPOB [AOCTAaTOMHO LuMpoka. Cpemu OCHOBHbIX 3adad,
KOTOpbIE PeLLatoT KoMMyTaTopbl ZES — NOCTPOEHIE BbICOKOHAAEXHbIX TEXHOMOMAYECKUX CETE,
opratu3aums J1IBC npombilLneHHbIX MPeanpusTvii, OpraH13auns CeTeit BUOEOHaBriomeHNs,
6ecnpoBofHOro J0CTyNa U T.4.

KapaktepucTuku |

Wurepdpeiicbl - pa3mep Tabnuusl MAC-appecos: 16384 o TFTP/FTP-knuneHT
- 10Base-T (IEEE 802.3) - pa3mep naketHoro Gycepa: 12 Méut - TFTP/FTP-cepsep
- 100Base-TX (IEEE 802.3u) - MakcumanbHbin kagp: 10218 Gant - DHCP-cepsep
- 1000Base-X (IEEE 802.32), (ZES-3026XQ — 16000 6air) - Telnet-cepsep
1000Base-T (IEEEBO2.3ab) - onepaTuBHasi namsitb: 512 M6aitt « SNTP/NTP
- 10GBase (IEEEB02.3ae) - flash-namatb: 160 MGavt - 3epkanupoanue noptos (SPAN/RSPAN):
- 40GBase (IEEEB02.3ba) Ynpaenenne U MOHHTOPUHT one-to-one, many-to-one, Ha 0CHOBE
Mpon3ssoanTenbHOCTL « CTEKMpOBaHMe noToKa TPacuKa
 KOMMYyTaLMOHHas (abpuka: - komaHaHas cTpoka (CLI), gBa ypoBHs - OAMEFM
ZES-3026XQ-UPR — 640 6ut/c [0CTya; MOHUTOPUIHI, YNpaBreHye - |EEE 802.3az (Energy Efficient Ethernet)
ZES-30525X-UPRL — 176 Téut/c . Telnet + BO3MOXHOCTb XPaHEHMS HECKOMTbKMX
ZES-3028SCX-UPR(L) — 128 l6ur/c . SSH 06pa308 10 1 koHMrypaLMOHHbIX (haiinos
ZES-3016SCX-UPRL — 112 T6ut/c . Console Npotoxonbl 2-ro ypoBHs
ZES-3028GX-AC220 — 128 l6ut/c . WEb-I/IHTqu)BI?IC (SSL) . 802.1d (STP), 802.1w (RSTP)
ZES-3028GPCX-AC220 — 128 I'6ut/c PVAAG . 80215 (MSTP)
ZES-3052GX-AC220 — 176 6u/c * IPv4/vB-ynpasnee '
n - BootP/DHCP-knveHT - ERPS (G.8032)
« NPON3BOAMTENBHOCTL (NS Kaapos
Ethernet pnuHoi 64 6aitta): « SNMP v1, v2c, v3 - MRPP
ZES-3026XQ-UPR — 480 Mn/c - SNMP Trap + Root Guard
ZES-30525X-UPRL — 131 Mn/c « Dying GASP - BPDU Forwarding
ZES-3028SCX-UPR(L) — 96 Mn/c < BMON v1, v2, v3, v9 - BPDU Guard
ZES-3016SCX-UPRL — 83 Mn/c + TIOKAMbHbIN KYpHAM COBLITMI « LLDP, LLDP-MED
ZES-3028GX-AC220 — 96 Mn/c - Syslog . ULDP
ZES-3028GPCX-AC220 — 96 Mn/c . sFlow

ZES-3052GX-AC220 — 132 Mn/c
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KapakrepucTukm |

« ULPP, ULSM (MOHWTOpPWHT COCTOSHIAS,

Kauecteo o6cnyxusanus (BoS) - RADIUS/TACACS+

BbiCTpoe nepeknioyenmne uplink-noptos)
- Loopback Detection
« IGMP v1, v2, v3
« IGMP Snooping Fast Leave
« Multicast VLAN Registration (MVR)
« MLD v1, v2
« DHCP Snooping
« DHCP relay
- DHCP onuun 37, 38, 82
+ MPOMEXYTOuHBI areHT PPPoE
nopgaepxka TexHonoruin FRVB/PST
802.3ad (LACP) arperauus nopTos,
- 0o 128 rpynn, no 8 nopTos B rpynne

- ynpaeneHue notokom: 802.3x,
backpressure

« npenoTepalleHne Gnokuposku (HOL)

VLAN

- 802.1Q

 802.1Q-in-Q: Ha ocHoBe NopTOB,
Selective, Flexible

- GARP, GVRP

- uncno nopaepxmveaembix VLAN: 4095

« VLAN Ha ocHoBe nopToB

« VLAN Ha ocHoBe npoToKona
(no copepxwumomy nons EtherType)

- VLAN Translation

- MAC VLAN

- Voice VLAN

« Private VLAN

MapwpyTusauus (Het B ZES-3026XQ)

« IPvd n IPv6

- CTaT4YeCKas MapLIpyTU3aums

- RIP vin2

- 0SPF v2/v3

- BGP 4/4+

- Black hole route

- VRRP/VRRPv3

« ISATAP tunnel, GRE tunnel

- BFD (nopnepxka RIP, OSPF, BGP u
CTATMYECKON MapLUpyT13aLmum)

- PBR

- VRF

+ KONMWYECTBO NOALEPXMBAEMbIX
L3-nHTepdeiicos: 1024
- paamep Tabnuusl MappyTuaaumm: 1024

- Knaccudmkaums Tpadka Ha OCHOBE:
Homepa nopTa, MAC-appeca 1cTouHIKa
1 HasHauenms, VLAN ID, 802.1p,
|Pv4-anpeca 1CTOYHMKE W HA3HAYEHNS,
IPvB-appeca 1CTOYHIKA W Ha3HaYeHs,
Homepa nopTa TCP/UDP, Tvna npoTokona,
DiffServ (ToS, IP precedence),
BPEMEHHOr0 AKana3oHa

« OrpaHWN4eHNsi Nonochl NPonyckaHus
C Wwarom 1 k6ut/c

« YICNO 04epeqer Ha kaxaoMm nopty: 8

- TUnbl o4epepen: Strict Priority, WRR,
SWRR, DWRR, SDWRR

* MOMNMCUHT Tpaguka

be3onacHocTb

- konmyecTBo cnuckos foctyna (ACL): 1024

- npuesiaka nopta k MAC-agpecy

« orpaHuyeHne konuyectsa MAC-agpecos
Ha nopTy

o MPOCTbIE 1 PaCLLUMPEHHbIE CRIMCKM AOCTYNA
(ACL): MAC, IP, IP-MAC

« ACL Ha nornyeckux uHtepdencax

o (MnbTPaLKS AaHHbIX HA OCHOBE: HOMEpa

nopta, VLAN ID, 802.1p, MAC-anpeca

WCTOYHMKA W HasHayeHws, IPv4/B-appeca

WCTOYHIKA W Ha3Ha4eHs, Homepa nopTa

TCP/UDP, t1na npoTokona, nonei ToS u IP

precedence, nons EtherType, BpemeHHoro

[1ana3oHa

port security

ARP Inspection (3awwTa ot ARP-atak)

IP-MAC-port binding

- 802.1x

ynpasnexue goctynom 802.1x Ha ocHoBe

noptos 1 MAC-anpecos

- 802.1x Guest VLAN

- 802.1x Dynamic VLAN Assignment

Totax
ZES-20xx

7 ==

Fetax
ZES-3052SX

Tetax
ZES-3052GX

Monb3osatenn

- nokarnbHas 6a3a nonb3oBaTernen
- koHTporb broadcast, multicast u unicast
LITOPMA Ha KaXA0M NopTy
Power over Ethernet (PoE)
- |EEE B02.3af
- |EEE 802.3at
« 10 30 BT Ha nopt
 HACTPOIKa BbIXOLHON MOLLHOCTW
IPub
- IPvB cnuckn goctyna
- (oS Ha ocHose IPv6
- |Pv6 MVR
« |Pv6 MLD snooping
« |Pv6 Stateless Auto Configuration
- |Pv6 ICMP
- IPv6 ND
« |Pv6 ND snooping
- IPv6 Multicast Address Types
NnarHocTuka
- muarHoctuka kabens (TDR)
o [NArHOCTUKA ONTUYECKIX TPaHCUBEPOB
- (DDM)
- ping, traceroute, debug
« CBETOAMOAHAS UHAMKALMSA
Muranme (B 3aBMCMMOCTY OT MOAUCMKALMK)
- kop AC220. ~220 B
- kog UPRL: ~220, =12 B
C Pe3epBMpOBaHI1EM
- kog UPR: ~220, =48 B
C PE3epBMPOBaHIEM
KoHcTpyKkTHBHOE HCNONHEHHE
- meTtannuyeckuin kopnye 19", 1U

LleHT;)ga::HblM Fotor uon
%% — ZES-3026XQ
/A
oo ) 1 )-1--1
10r6nms st
® 2x40 nx10
T6utic MGuric

CepBepbl

Fetax
ZES-3028GX

10 I'6ut/c

Totax
ZES-3028GPCX

Tenesusop



KommyTaTopel Ethernet

KommyTatopsbl L2

ZES-20xxG

« BbICOKAs HAAEXHOCTb
11 NPOM3BOANTENBHOCTb ANS CETEN
ntoboro maciutaba

« MOMHOLEHHas NOANepXKa PYHKLMIA
[N NepeaaYn Buaeo

« KOMMNNEKCHOE 06ecneyeHne
6e3onacHocTK

« TNBKME MEXaHM3MbI Ka4ecTBa
06CnyXnBaHNA

- noapepxka PoE

« rapantusa 5 ner

Kapakrepuctukn |

YnpaBnsiemble KOMMyTaTopbl L2

Konuuecteo u Tun

Mopens noproe Ethernet
ZES 201065 8 x 10/100/1000 Méur/c 2 x 100/1000 Mewr/c SFP
ZE5-202865 24 x 10/100/1000 Méut/c 4 x100/1000 Méur/c SFP
ZE5-205265 48 x 10/100/1000 Méut/c 4 x100/1000 Mémr/c SFP
ZE5-20106PS 8 x 10/100/1000 Méur/c, PoE 30 Br 2 x 100/1000 Mewr/c SFP
2ES-20286PS 24 x 10/100/1000 Méut/c, PoE 30 Br 4 x100/1000 Mémr/c SFP
Vnpaensemble  kommyTatopel  Ethernet ZES —  uHTEnnekTyanbHble YCTPOACTBA,

BbIMOSTHAIOLXE KOMMYTALMIO0 AaHHbIX Ha BTOPOM YPOBHE MOAENN 0Sl.

KDMMyTaTprI 06/187810T WVPOKUMIN (PYHKLMOHANBHBIMU BO3MOXHOCTAMY, 6narogaps Yemy
MOTYT BbITb UCMONb30BaHbLI 4K OPraH3aLmmn CETEN C pa3niyHbIMN CEPBMCaMU.

O6nacTb MpWUMEHEHMS KOMMYTATOpPOB AOCTAaTOMHO Luvpoka. Cpemn OCHOBHbIX 3ajad,
KOTOPbIE PELaT KOMMYTATOpbl — MOCTPOEHNE 6e30MacHbiX 3MEEKTUBHBIX  «[4OMOBbIX»
WM KOpMopaTUBHbIX ceTei, opraHu3auns J1BC npombINeHHbIX NPeanpusTUil, NOOKNI0YeHNe

noJib30BaTeneit K CETAM 0nepaTopoB.

WnTepdeiicbi
- 10Base-T (IEEE 802.3)
- 100Base-TX (IEEE 802.3u)

- 1000Base-X (IEEE 802.32)
1000Base-T (IEEEBO2.3ab)

MponseoguTenbHOCTL

- KOMMyTaLNOHHas thabpuka:
ZES-2052G — 104 T6ut/c
ZES-2028G — 56 6ut/c
ZES-2010G — 20 l6ut/c

- MPOM3BOAMTENLHOCTL (NS KapoB
Ethernet gnuHoi 64 GaTa):
ZES-2052G — 77.4 Mn/c
ZES-2028G — 41.7 Mn/c
ZES-2010G — 14.9 Mn/c

- paamep Tabnuubl MAC-agpecos: ans
ZES-2010GS, ZES-2010GPS — 8192,
ANs ocTanbHbIX Moaenein — 16384

« MakcuMmanbHbil kagp: ans ZES-2010GS,
ZES-2010GPS — 10240 6awt, ang
0CTanbHbIX Mofenein — 12288 6Gait

YnpaBneHue u MOHHTOPHHT

- komaHpHas ctpoka (CLI), gBa ypoBHs
[OCTYNa: MOHWUTOPWHT, YNpaBreHne

- Telnet, SSH, Console

« Web-uHtepdeiic (SSL)

- |Pv4/vB-ynpaBneHue

- BootP/DHCP-knneHt

- SNMP v1, v2c, v3

« SNMP Trap

- RMON v1, v2, v3, v8

* JIOKAMbHbIA XYypHan cobbITui

- Syslog

- sFlow

o TFTP/FTP-knmneHT

o TFTP/FTP-cepeep

« DHCP-cepsep

- Telnet-cepsep

« NTP/SNTP

- 3epkanupoaHue noptos (SPAN, RSPAN):
one-to-one, many-to-one, Ha OCHOBE
MOTOKa Tpagvka

- OAM EFM

- |EEE 802.3az (Energy Efficient Ethernet)

NlnarnocTuka

- OnarHoctuka kabens (TDR)

* M8rHOCTVIKA OMTUHECKWX TPAHCUBEPOB
(DDM)

- ping, traceroute, debug
+ CBETOANOAHAS MHAKMKALWS

Mutanune
. ~220B
. =236..72B

« noTpe6nsemas moLHocTb (6e3 PoE):
ZES-2052GS — 40 BT, ong octanbHbIx
mopenen — 20 Bt

- noTpe6nsiemas moLHocTb ¢ PoE:
ZES-2028GPS — 390 Br,
ZES-2010GPS — 144 Br



KommyTaTopel Ethernet _

KapakrepucTukm |

Mpotokonbi 2-ro ypoBHs

Kauecteo o6cnyxueanus (QoS) - 802.1x Dynamic VLAN Assignment

- 802.1d (STP), 802.1w (RSTP), 802.1s
(MSTP)

- Root Guard, BPDU Filter, BPDU Guard,
BPDU forwarding

- MPOTOKON CYnepBbICTPOV CXOAUMOCTH,
Bpems cxoxaerns < 50 mc

- ERPS (6.8032)

« LLDP, LLDP-MED

. ULDP

- Loopback Detection

« IGMP Snooping v1, v2, v3

« IGMP Snooping Fast Leave

- IGMP Filtering

« Multicast VLAN Registration (MVR)

« MLD Snooping v1, v@

- DHCP Snooping

« DHCP relay

« DHCP onuwm 37, 38, 82

« PPPoE

« PPPoE Intermediate Agent

- 802.3ad (LACP) arperauus nopTos:
ZES-2010GS, ZES-2010GPS —
0o 8 rpynn, no 8 nopros,

NS ocTanbHbIX Mopenein — o 16 rpynn,

0o 8 nopToB B rpynne

+ YNPaBneHie NOTOKOM:
802.3x, backpressure

« npenoTepalleHne Gnokuposku (HOL)
VLAN
- 802.1Q
- 802.1Q-in-Q
- GARP, GVRP
« uncno nogaepxueaemblix VLAN: 4095
« VLAN Ha ocHose nopToB
« VLAN Ha ocHose npaTokona
(no conepxwumomy nons EtherType)
« Private VLAN
« MAC VLAN
- Voice VLAN
- VLAN translation
Power over Ethernet
- |EEE 802.3af
- |EEE 802.3at
« 1o 30 BT Ha nopt
» HACTPOIKa BbIXOAHOW MOLLHOCTH

- Knaccudmkaums Tpadka Ha OCHOBE:
Homepa nopTa, MAC-appeca 1cTouHIKa
1 HasHauenms, VLAN ID, 802.1p,
|Pv4-anpeca 1CTOYHMKE W HA3HAYEHNS,
IPvB-appeca 1CTOYHIKA W Ha3HaYeHs,
Homepa nopTa TCP/UDP, Tvna npoTokona,
DiffServ (ToS, IP precedence),
BPEMEHHOr0 AKana3oHa

« 0rpaHNYeHNst NoNOChl NPOMYCKaHS
¢ warom 1 kéut/c

* YMCNO 04epeqeit Ha kaxaom nopty: 8

- Tnbl o4epeneit: SR, WRR, SWRR, DWRR

bezonacHoctb

+ KOSIMYECTBO CMMCKOB AOCTYNa: s
ZES-2010GS, ZES-2010GPS — 1408,
Ons ocTanbHbIx Mopenein — 2048

+ NPOCTbIE 1 PaCLUMPEHHbIE CICKM
poctyna (ACL): MAC, IP, IP-MAC,
User-Defined ACL

« (UNLTPaLWs AaHHbIX Ha OCHOBE: HOMEpa

nopta, VLAN ID, 802.1p, MAC-appeca

WCTOYHMKA W Ha3Ha4eHws, IPv4-agpeca

WCTOYHMKA W Ha3Ha4eHws, IPvB-agpeca

WMCTOYHMKA W HA3HAYeHWs, HOMepa nopTa

TCP/UDP, tuna npoTokona, nonei ToS u IP

precedence, nons EtherType, BpemeHHoro

Anana3soHa

port security, MakcumanbHo 128 3anucel

MAC-agpecoB Ha nopT

« IP-MAC-port binding, makcManbHo
480 3anuceit Ha yCTPOINCTBO

- 802.1x

- ynpasneHve aoctynom 802.1x Ha ocHose
noptos 1 MAC-appecos

- 802.1x Guest VLAN

Fetax
ZES-20xx

Z’/-" _____

Telax

ZES-30528X

Fotax

Monb3oBarenu

Tenesu3op

ZES-3026XQ
| 7
% boo % ﬁ —{)-+--1
10 6uric a2

- RADIUS/TACACS+, nokanbHas 6a3a
nonb30BaTenen

- koHTporb broadcast, multicast u unicast
LITOPMA Ha KaX0M NnopTy

- 3awwTa ot ARP-atak

IPv6

- nopaepxka IPve

« |Pv6 cnuckn goctyna

« QoS Ha ocHoBe IPv6

- IPv6 MVR

- |Pv6 MLD snooping

- IPv6 ynpaBneHxue

- |Pv6 Stateless Auto Configuration
« IPv6 ICMP

« IPv6 ND

« ND snooping

« |Pv6 Multicast Address Types
KoHcTpyxkTHBHOE MCNONHEHHE

- meTannuyeckui kapnye 19", 1U

LleHTpanbHbIN -
yaen Zylar

¢ mim; su|mN

2x40 nx10
£ T6utic MGuric

CepBepbl

Fetax
ZES-3028GX

10 Méut/c

Fotax
ZES-3028GPCX



WHpycTpranbHble KOMMYTaTOpbI

WHpycTpuanbHble KOMMYTaTOpbI

ZES—22xx

« BbICOKAs HAAEXHOCTb
11 NPOV3BOAMTENBHOCTL NS CETEN
ntoboro maciutaba

NHpycTpranbHble ynpaBnsemMble KoMMyTaTopbl L2

* PaCLUVPEHHBIN TeMNepaTypHbIN
pvanasod: —40...+75 °C

Konuuecreo u THn TemneparypHbli

« MPOTOKOM CBEPXBLICTPOM Monenn nopros Ethernet Avana3on, “C
cxopumoctn < 20 mc ZES-22065-DCR-Ex 4 x10/100 2 x SFP 100/1000 —40...+75
- PoE: o 30 Br Ha nopr ZES-2211S-DCR-Ex 8 x 10/100 3 x SFP 100/1000 —40...+75
ZES-22208-DCR-Ex 16 x 10/100 4 x SFP 100/1000 —40...+75
* CTabUNVM3aLMA HanpsxeHia PoE ZES-2206PS-DCR-Ex 4x10/100, PoE 30 Br 2 x SFP 100/1000 —40...+75
- rapanTus 5 ner ZES-2211PS-DCR-Ex 8 x 10/100, PoE 30 Br 3 x SFP 100/1000 —40...+75
ZES-22065-DCR 4x10/100 2 x SFP 100/1000 ~10...+60
ZES-22115-DCR 8x10/100 3 x SFP 100/1000 ~10...+60
ZE5-22205-DCR 16 x 10/100 4 x SFP 100/1000 ~10...+-60
ZES-2206PS-DCR 4 x 10/100, PoE 30 Br 2 x SFP 100/1000 ~10...+60
ZES-2211PS-DCR 8 x 10/100, PoE 30 Br 3 x SFP 100/1000 -10...+60
2ES-222065-DCR-Ex 16 x 10/100/1000 4 x SFP 100/1000 —40...+75
ZES-22206S-DCR 16 x 10/100/1000 4 x SFP 100/1000 -10...+60
ZES-2226CSN-T-DCR 20 x SFP 100/1000, 2 x SFP+ 16/106 ~10...+60

4 x kom6o 100/1000
VHpyctpuanbHble kommyTatopbl Zelax ZES — 310 wHTENnekTyanbHble YCTPOACTBA,

06nafatoLLme noBbILIEHHON HANEXHOCTLIO U YCTOAYNBOCTbID K HEGAroNpUSTHLIM BO3NEACTBISM
BHeWHen cpedbl. KommyTaTopbl npegHasHayeHbl Ans MOCTPOEHWS TEXHONMOTUYECKMX CETe,
ceTen BunecHabnioneHs, J1BC npoMbIlLneHHbIX NPeanpusTii u T.40.

KommyTaTopbl pa3paboTaHbl G Y4ETOM BO3MOXHOCTW  3KCMAyaTaUun B CIIOXHbIX
TemnepaTtypHbix ycnosuax (—40...4-75 °C), 4To No3BONSET MCNONb30BaTh X B HEOTANNMBAEMbIX
MOMELLIEHMNSIX.

lMonpepxka PoE n PoE+, a Takxe cTabunuaauns Hanpsbkenns PoE nossonstoT mcnonb3osatb
NHOyCTpUanbHble KoMMyTaTopbl Zelax ZES [ns nocTpoeHws ceTei BUOEOHaGnioaeHus nioGoi
CMOXHOCTK C Mio6bIM BUAE0060pYLOBAHNEM.

KommyTaTopbl IMEHT LWMPOKMA (hYHKLMOHAMN OMOBELLEHNS B CIy4ae aBapiu: 0Tnpaska E-mail,
Trap-coo6uieHnin, Syslog-coobiieHni. MpeaycMoTpeH TakKe UHTEPQEIC «CYXWe KOHTaKThI».

KommyTtaTtop L3
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0 routic

1 6ut/c

il

elax

ZES-2211PS

Zelax

ZES-2220S

8XFE 1Ll 1 Téutlc

Buaeo-
kamepa IP-
TenedoH

KoHTponnep
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[locTpoerve TexHonornyeckoi cetv Ethernet



WHpycTpranbHbie KOMMYTATOPbI

KapakrepucTukm |

Wurepdpeiicb

- 10Base-TX (IEEE 802.3)

- 100Base-TX,100Base-FX (IEEE 802.3u)
- 1000Base-X (IEEE 802.32)

- 1000Base-T (IEEE 802.3ah)

- 10GBase-X (IEEE 802.3ae)
MpoTokonsi 2-ro ypoBHs

- 802.1d (STP)

802.1w (RSTP)
802.1s (MSTP)

- ERPS(G.8032)

« MPOTOKON CBEPXBBICTPOM CXOMUMOCTH,
Bpemst cxoxaeHns < 20 mc (Z-Ring)

- BPDU Filter

- BPDU Guard

- Loopback Detection

« LLDP, LLDP-MED

« IGMP Snooping v1, v2, v3

« IGMP Snooping Fast Leave

« Multicast VLAN Registration (MVR)

« MLD Snooping v1, v@

« DHCP Snooping

+ DHCP Snooping onuus 82

« DHCP relay

« DHCP relay onuus 82

« DHCP port-based

- 802.3ad (LACP) arperauus nopToB

- ynpaeneHue notokom: 802.3x.

VLAN

- 802.1Q

- 802.16-in-8

« yncno nogaepxmusaembix VLAN: 4095

« VLAN Ha ocHoBe nopToB

« Private VLAN

Kauecteo o6cnyxusanus (QoS)

« Krnaccucmkaums Tpatka Ha 0CHOBE:
Homepa nopta, MAC-agpeca UCTO4HIKa
1 HasHaueHus, VLAN ID, 802.1p,
IPv4-appeca ncto4nuka, IPvB-anpeca
CTOYHMKA, TwNa npoTokona, ToS

OrpaHIYeHIst NOMOCk! NPOMYCKaHUs
c warom 1 k6ut/c

41CI0 0Yepeden Ha kaxaom nopty: 8
Tunbl 04epener: WRR, Strict Priority
LeNUHT Tpacuka

besonacHocTb

+ MaKCUMarbHOE KONMYecTBO CrCKOB
poctyna (ACL): 256

- (MNbTPaLMS AaHHbIX HA OCHOBE: HOMEpa
nopta, VLAN ID, 802.1p,

- MAC-agpeca UCTOYHMKA 11 HA3HAYEHMS,
|Pv4-appeca NCTOYHMKA M Ha3HAYEHWS,
Homepa nopTa TCP/UDP, Tvna npoTokona,
nons EtherType

« ARP Inspection (3awmTa ot ARP-atak)

- 802.1x

- ynpasnexve goctynom 802.1x Ha ocHose
noptos 1 MAC-appecos

- RADIUS/TACACS+, nokanbHas 6a3a
nonb30BaTenen

« koHTpOnb broadcast, multicast v unicast
LUTOPMA Ha KaX[Iom nopTy

Power over Ethernet (PoE)

- |EEE 802.3af

- |EEE 802.3at

- no 30 BT Ha nopt

« HACTPOMKA BbIXOAHOM MOLLHOCTW Ha NopTy

« BKMo4eHre PoE no pacnucatuio

YnpasneHne U MOHHTOPHHT:

- Telnet

« SSHv2

- Console (CLI

o HTTPS/HTTP

- SSL

- IPv4/vB-ynpaBnexue

- |EEE 1588 (PTP v2)

- NoJaepxka 10 5 cepeepos
RADIUS/TACACS +

- nopnepxka |[EEEB02.3az EEE
(Green Ethernet)

 DHCP-knnent

+ DHCP-cepsep

« SNMP v1, v2c, v3
« SNMP Trap

« MakcumManbHoe konnyectso SNMP Trap
Server: 3

- OAM Y.1731

« RMON v1, v2, v3, V3

« I0KarbHbIA XypHan cobbITui
- Syslog

- Telnet-cepsep

« NTP
+ 3epKanMpoBaHue NopToB
« SMTP

* BO3MOXHOCTb 06HOBIEHMS BCTPOEHHOMO
M0 (TFTP u HTTP)

« ABapUHOE PENe «CyXWe KOHTaKTbI»

JvarHocTuka

« [INarHocTuka kabens

o [MarHocTUKa ONTUYECKNX TPAHCUBEPOB
(SFP) DDM

* ping

- CBETOAMOAHAA MHOMKALMS

YcnoBus akcnnyarayum

- TEMNepaTypa Ans MogutukaLmi
¢ nHpekcom «Ex» —40...+75 °C,
6e3 uupekca «Ex» —10...+60 °C

OTHOCWTENbHAS BMaXHOCTb: 0T 5 Ao 95%
(6e3 06pa3oBaHUs KOHAEHCATa)
Murtanne

- =10...60 B

- =18...60 B ana ZES-22260SX

- =20...57 B ana mogndmkaumi ¢ PoE
KoHncTpyxkTHBHOE MCNONHEHMKE

- metannuyeckuit kopnyc IP-30

« MacCYBHOE OXNaXOEeHME

« MoHTax Ha DIN-peitky

 MOHTaX Ha CTeHy

- meTtannuyeckuid kopnyc 19", 1U



WHpycTpranbHbie KOMMYTATOPbI

Heynpaensemblit kommyTaTop L2

ZES-1208G

BbICOKAs HAAEXHOCTb

KOMMNaKTHOCTb

3NEKTPONNTaHNe C pe3epBnpoBaHNEM

pa6oTocnocoB6HOCTb B TEMNEPaTypHOM
onana3oxe —40...+75 9C

rapanTua 5 ner

KapakrepucTukm |

Ethernet

- KOnM4ecTso nopTos: 8

« CKOpOCTb paboTbl NOPTOB:
10/100/1000 Méwut/c

 MHTEp(eiC:
10Base-T/100Base-TX/1000Base-T

- MDI/MDI-X

- cTaHpaptbl: IEEE 802.3, IEEE 802.3u,
IEEE 802.3ab w IEEE 802.3x

MponseoguTenbHOCTL

 KOMMyTaUMOHHaa thabpuka: 1616uT/c

- paamep Tabnuusl MAC-agpecos: 8192

« MakcumanbHblid kagp: 9600 bait

HoycTpranbHbiil - HEYnpaBngemblid  MArabuTHbIA  KOMMYTaTop
Ethernet BToporo ypoBHs

KommyTatop ZES-1208G — ycTpoicTBO, BLINOMHSIOLIEE KOMMYTALMIO
naHHbIX Ethernet Ha BTopom ypoBHe Mmopenu OSI. Kommytatop ZES-1208G
nMeeT 8 «medHbix» nopToB Ethernet 10/100/1000 Méwr/c.

06nacTb NpUMEHEHMS KOMMYTATOPOB [OCTAaTOMHO Limpoka. Cpeav OCHOBHbIX 3adad,
KOTOpbIE DELLAT WHOYCTPUAMNbHbIE KOMMYTaTopbl ZES — nNOCTPOEHWE BLICOKOHAAEXHbIX
TEXHONOMYEcKMX CeTeil, opraHu3aums JIBC npoMbILINeHHbIX NPEANPUSTIARA, 0praHn3aLus CETel
BUOEOHabnioaeHns v T.4.

Fetax Zelax Zetax
Cepsep ZES-1208G ZES-1208G ZES-1208G Cepsep

geg

GE

GE
Buaeo-
peructparop | FE
Bugeo-
peructpatop peructpatop
Bupeo- Bugeo- i °'7 Bugeo- Bupeo-
Kamepa kamepa kamepa Kamepa
Upr AHV3aLM CUCTEMbI BUEOHAOIIOAEHWS B BArOHaX noesna
be3onacHocTb Muranue
- 3almTa oT broadcast-wTopma - =10..60B

Ycnoeusa akcnnyarayum

- TEMMNEpaTypa OKPYXaloLLeN Cpefbl:
or-40po +75°C

- OTHOCUTENbHAY BNIAXHOCTb: 0T B Ao 95%
6e3 KonaeHcaTa

Ycnoeus xpaHenus

+ PE3epBMPOBAHUE 3MEKTPONNTaHMS

« 3allWTa OT HENPaBMIbHOM NONSAPHOCTY

- 3alLKTA OT Neperpyaku

« noTpe6nsieMas MoLHoCTb He 6onee 9 BT
KoHcTpykTHBHOE MCNONHEHHE

« METanmN4eckui Kopnyc

+ TemnepaTypa oKkpyXaloLLer cpefl: « MoHTax Ha DIN-peiiky
or-40 no +85°C « MOHTaX Ha CTEHy

NnarHocTuka - Knacc 3awmtbl: IP-30

+ CBETOAVOAHAA VHAVKALMSA - pa3mep: 32x106x142 mm

- aBapuinHoe pene



MapLupyT13aTopsl

MapLupyTr3aTopsl

MM-41xx

- nopnepxka MPLS

« NOAAEPKKa MEXaHU3MOB KayecTBa
o6cnyxwBaHnsg (QoS)

- nopaepxka L2 u L3 TyHHenen
- annapaTtHas 06paboTka gaHHbIX

« MPUBbIYHbIN MHTEPCIEIC YNPaBNEeHNs
(CLD

* MOAynbHaa KOHCTPYKLMA

- rapaHTua 5 ner

HosuHka

MogynbHble  MaplupyT3aTopbl  Zelax npegHasHavyeHbl Ans  CO3AaHMs
KOpPNOpaTVBHbIX, BEAOMCTBEHHbIX, TEXHOMOTMYECKUX CETEN nepefadn AaHHbIX,
a TaKkKe AN OpraHu3aun HagexHoro 1 6e30MacHoro MOAKYEHUs K CETU
WHTepHeT

Konuvecreo noproe

Mogenn
SFP Kom6o-nopr Ethernet WAN LAN
MM-4102 1 - 12 x 10/100/1000 fo 13 no8
MM-4112 = 4 24 x 10/100/1000 4 24

Zelax MM-41xx — 3T0 MapLUpyT13aTopbl, NPEfHa3Ha4eHHbIE Ans 06bEANHEHNS B EANHYIO
CETb CBSA3 (DUNMANOB 11 PEMVIOHANbHLIX NOAPA3AENEHNA KOMMaHWA. 3T1 YCTPOCTBA COYETAIOT
B cebe (hyHKUMM MapLLpyTW3aLmm1, KOMMYTaLmMK 1 0becneyeHns 6e30nacHoCTy.

MM-41xx — MapLLpyTN3aTOopbl, B KOTOPbIX PEANN30BaHbI;

- nopaepxka TexHonorun MPLS 1 npotokona BGP ans noaknio4eHns K MarucTpansHomMy
060pynoBaHND 0NepaTopoB CBA3N,

BCTPOEHHbI KoMMyTaTOp Ethernet, 4To B pspe cry4aes no3BOMSET ONTUMU3NPOBATL
CTPYKTYPY NIOKANbHOM CETK;

TyHHenn VPN ans o6beauHeHns ceTeid uninanos 1 nofpasfenexuin B eQuHyio
NOKANkHY0 CETb;

cpeacTBa kayecTsa obenyxusanus (QoS) ans paumoHanbHOro MCMNONb30BaHMS
PEcypPCcoB CETW N OOHOBPEMEHHOI Nepefaye aaHHbIX, ronoca v BULeo;

cnucki koHTpons aoctyna (ACL) ans o6ecneyeHns 6e30MacHOCT CETU M KOHTPONS
CETEBbIX NOAKIOHEHNI.
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KapakrepucTuku |

WnTepdeiicbi

- 10Base-TX (IEEE 802.3)

- 100Base-TX (IEEE 802.3u)

- 1000Base-X (IEEE 802.32)

- 1000Base-T (IEEEB02.3ab)

- USB 2.0

o CIIOTbI PACLUMPEHNS [NS YCTAHOBKM
LO0MNONHUTESbHBLIX MHTEP(ENCOB:
2 cnota (gng MM-4102)
4 cnota (gna MM-4112)

MpoToKonbl MHKANCYNALUK

- HDLC

- PPP

« MLPPP

MpoTokonb! 2-ro ypoBHs

- 802.1d (STP), 802.1w (RSTP)

. 802.1s (MSTP)

- Root Guard

. LLDP

- Loopback Detection

« IGMP Snooping v1, v2, v3

- IGMP Snooping Fast Leave

- Multicast VLAN Registration (MVR)

« MLD Snooping v1, v2

« DHCP Snooping

« DHCP relay

- DHCP onuus 82

« MPOMEXYTOYHBI areHT PPPoE

- arperaums noptos 802.3ad (LACP)

VLAN

. 802.1Q

- 802.1B-in-Q; Ha ocHoBe NOpTOB,
Selective, Flexible

- GVRP

- Konu4ectBo nopnepxusaembix VLAN:

4095
« VLAN Ha ocHose nopToB
- MAC VLAN
- Voice VLAN
- Guest VLAN
- Private VLAN
Mapwpytusayus
- IPv4 n IPv6
« RIP vI/v2
- OSPF v2/iv3
« I5-IS
- BGP4/BGP4+
- VRRP/VRRPv3/VRRPE
- BFD
- CTaT4ecKas MapLLpyTu3aums

CeteBble cNYKGLI M NPOTOKONbI
- Cratnyeckuit/puHamiuyeckuin NAT
- Cratnyeckuit/auHamuyeckuin NAPT

Kauecteo o6cnymusanmusa (QoS)

- Kraccugukaums Tpacguka Ha 0CHOBE:
Homepa nopTa, MAC-afpeca UCTO4HMKa
1 HasHayeHus, VLAN 1D, 802.1p,
IPv4-appeca 1cTouHIKa 1 Ha3Ha4eHNs,
IPvB-appeca 1cTouHIKa 1 Ha3Ha4eHns,
Homepa nopta TCP/UDP, Tvna npotokona,
DiffServ (ToS, IP precedence),
BPEMEHHOr0 AnanasoHa

« KOMMYECTBO O4Yepesen Ha Kaxxaom nopry:
8

« OrpaHN4eHNst Monockl NPonyckaHus

o C lwarom 1 k6ut/c

besonacHocTb

- npues3aka nopta k MAC-agpecy

« orpaHuyeHne konuyectsa MAC-aapecos
Ha nopTy

MpPOCTbIE W PACLUMPEHHbIE CTIMCKI [OCTYNa
(ACL): MAC, IP, IP-MAC

(OMNETPaLMS aHHBIX HA OCHOBE:

Homepa nopta, VLAN ID, 802.1p,
MAC-anpeca UCTOYHMKA 11 HA3HAYEHUS,
|Pv4/6-anpeca NCTOYHUKE W HAZHAYEHNS,
Homepa nopta TCP/UDP, Tvna npotokona,
nonen ToS v IP precedence, nons
EtherType, BpemeHHoro ouanasoHa

port security

ARP Inspection (3awwTa ot ARP-atak)

IP-MAC-port binding

- 802.1x

- ynpaBnexue goctynom 802.1x Ha ocHoBe
noptos 1 MAC-appecos

- 802.1x Guest VLAN

RADIUS/TACACS+

noKanbHas 6a3a nonb30BaTene

koHTponb broadcast, multicast v unicast

LUITOPMA Ha KaXJ0M MopTy

MPLS

« MPLS

- VRF

- LDP

- L2VPN

« L3VPN

IPub

« IPv6 cnmnckn poctyna

« QoS Ha ocHoBe IPv6

« IPv6 MVR

« |Pv6 MLD snooping

« |Pv6 ND snooping

« IPvB ICMP

- IPv6 ND

MuoroagpecHas paccbiika

« CTATMYEeCKe MapLpyTbl

« PIM-DM, PIM-SM, PIM-SSM, PIM-SDM,
DVMRP, MSDP

VPN

o |P/IP TyHHENN

« |P/GRE TyHHENM

o IP/MPLS TyHHEMM

. L2TP

- VPLS

- IPSec

lpousBoguTENbHOCTD

« MPOU3BOAMTENLHOCTL (ANg KapgpoB
Ethernet pnvHon 64 6anTa)l:
MM-4102 — 0,3 Mn/c
MM-4112 — 2 Mn/c

YnpaeneHne U MOHHTOPHHT

- komaHaHas cTpoka (CLI), oBa ypoBHs
[OCTYNa: MOHUTOPWHT, YNpaBneHne

« Telnet

- SSH

- Console

- |Pv4/v6-ynpasnenue

 DHCP-knvext

« SNMP v1, v2c, v3

« SNMP Trap

« BRMON v1, v2, v3, v9

- TROB9

« JOKarbHbIA XXypHan cobbITui

- Syslog

« SFTP/TFTP/FTP-knveHT

- SFTP/TFTP/FTP-cepeep

- DHCP-cepsep

- Telnet-cepsep

- DNS Relay

- DNS client

- NTP

- 3epkanuposanue noptos SPAN:
one-to-one, many-to-one, Ha OCHOBE
MOoTOKa Tpagmka

NlnarnocTuka

* [IMarHOCTIKA OMTUNYECKMX TPaHCIBEPOB
(DDM)

- ping, traceroute, debug

- CBETOAMOAHAN MHOMKALMS

Muranne

. ~2208B

+ PE3epPBUPOBAHNE ANEKTPONNTAHIAS
(nnst mopmdpmkaumin ACR)

KoncTpykTHBHOE HCNONHEHHE

- meTtannuyeckuid kopnye 19”, 1U
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Ckopo
B npoaaxe

npycTpransHbin 4G
LTE-mapLupyTM3aTop

MM-lloT

- nongepxka 46/36/2G, 2xSIM, MapLupyTiaaTop ans noctpoenus ceteit lloT n M2M

[BE CbEMHbIE aHTEHHI } }
MM-lloT npepncTaBnsieT coboit BbicokonponasoauTenbHbiin 4G LTE-

* PE3EPBIPOBAHIAE NPOBOAHOTO MapLUpYTV3aTOP ANS NPUMEHEHUS B 0BNACTY aBTOMATA3aLMN.

11 6ecnpoBOAHbIX KAHAMOB CBSA3M
MM-IloT o6ecneynBaer:

- TyHHenn IPSec, OpenVPN
« OPraH13aLyio HenpepbIBHOMO 11 6E30MACHOM0 COBMHEHNS!

* MOMHOMYHKUNOHAMbHBIA MapLUPyTU3aTop C LIEHTPOM YrpaBfieHns Yepes npoBoaHbIe 1 6ECNPOBOAHbIE
« BCTpOeHHbIA Wwito3 Modbus 1 MQTT KAHarb! CBASH,
- BCTPOEHHbIA pémHIK [TIOHACG/GPS, « MOJKIOYEHNE K CETI CBS3M OKOHEYHOro 060pyoBaHNs ¢ uHTepdencam RS-232,

RS-485, Ethernet 1 gucKpeTHbIMI BBOAAMI/BbIBOAAMN;
- nopaepxka npotokonos Modbus v MQTT;
- YBEJIOMIIEHME ONEpaTopa B PearibHoM BPEMEHI 0 COBbITSX W aBapUiiHbIX CUTYaLMSX.

CbeMHa$s aHTeHHa

* MPOMBILUNEHHOE MCMOSHEHME
- rapauTus 5 ner .
MapwpyTusatopsl MM-IloT pa3paboTaHbl ¢ y4ETOM BO3MOXXHOCTY 3KCMITyaTaLn B CIIOXKHBIX
YCOBISIX U SBNISKOTCS MOeanbHbIM PELUEHNEM NS MHOyCTpuanbHoro VnTepHeTa Bewe (loT —
Industrial Internet of Things) u mexmawwHHoro BaaumopeicTens (M2M — Machine-to-
Maching). OHM MOryT GbiTb CMONB30BAHLI ANS 3aAa4 YAANEHHOTO KOHTPOMS W MOHUTOPUHIa
06bEKTOB, NOCTPOEHNS cucTem aBToMaTuaauui (ACYTI), ynpaBneHnst AOPOXHbIM [BUXEHUEM,

MOAKIOYEHUS PEKNAMHBIX 11 MHOPMALMOHHBIX TaBno, BUNETHBIX KMOCKOB 11 MHOTUX OpYTIX.

ABTOOYyCHas ocTaHOBKa nonacc / GPS LleHTp KoHTpons
% é o6LuecTBeHHOro
MHopMaumoHHoe L [ =) - TpaHcnopTa
Tabno MM-lioT — 55— Zotax
= MM-lloT
Ethernet
v/
Ethernet
A
Felax
MM-lloT

ABTOOYC

CeTb 4G LTE
onepartopa 2

CeTb 4G LTE
oneparopa 1

Cxema 0OpraHn3auyym KOHTpoIS 06LECTBEHHOIO TPaHCNopTa
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Cuctema ynpaBneHus

1 KOHTpOnNs Zotox

MM-lloT

Telax
MM-lloT

KoHTponupyembin

NYHKT 2

KapakrepucTukm |

CotoBblii HHTEpLheiic

~
KoHTponupyembii
NyHKT 1
N/ Datumku CUETUMKM
4G _ 3
LTE T f‘l%
N (oo
A - ” UcnonuutensHble
Pt RN _ ycTpoicTBa
.~ VPN VPN LZelax
MpoBopaHasn
_________ ceTb CBA3N I
YcTpoinicTBa
) TenemexaHukm
Ethernet 5
Ethernet
KoHTponnepbl
&
Ethernet
Totax
Ethernet MM-lioT
KoHTponupyembii
nyHkT N
Cxema opraHn3auymnn KOHTPO IS MpoMbILLSTIEHHbIX 06bEeKTax
lindpoBnbie BXOALI M BbIKOABI « SNTP
« umdposowt Bxon (Digital Input): 2 « Syslog

« ctaHpaptbl: 4G LTE, 3G, 26 GSM/EDGE,
GSM, GPRS

« CKOpocTb nepenayn aaHHbix (LTE):
npuém no 150 Ménry/c,
nepenaya o o0 Méut/c

« Konu4ecTso cnoToB ans SIM-kapT:
2 CbEMHbIE aHTeHHbl: GSM — 2 w.,
[TIOHACC/GPS — 1 wr.

Wurepdpeiicol Ethernet

- 10Base-TX (IEEE 802.3)

- 100Base-TX (IEEE 802.3u)

« WAN nopt: 1

« LAN noptbi: 3

Wurepdpeiicbl Serial

- RS-232: 1

- RS-232 (console): 1

- RS-485: 1

« Buptyanshblit COM-nopt

- ModBus RTU

- ModBus TCP

- MQTT

« umdbposoit Bbixon (Digital Output): 1
MpoTokonbl 2-ro ypoBHA

- 802.1Q VLAN

o tmnbrpaums no MACG-appecam v noptam
Mapwpytusayus

- TpaHcnsumn ceTesbix agpecos (NAT)
- CTaTW4ecKas MapLupyTM3aums

- RIP vIN2

- VRRP

- OSPFv2/3

bezonacHocTb

« BCTPOEHHbII MEXCETEBOW 3KpaH

« CMVCKK AOCTyna

YnpaBnenue u MOHHTOPHHT

- Telnet/SSH v2, Console (CLI

« HTTPS/HTTP

- |Pv4/vB-ynpaBneHue

- SNMP, SNMP trap

- SMS

 DHCP-cepsep/knmeHT

- SMTP

- [1Ba 06pa3a 10

« MVKpONepexmoyaTeni

- DO ans aBapuitHbIX COOBLIEHNN
(makcumansHo 500 mA, = 50 B)

- CBETOAMOAHAR MHOMKALMS

Ycnoeus akcnnyataymm

- Temnepatypa: o1 =40 no 75 °C

« OTHOCUTESIbHAA BNaXHOCTb: 0T 5 0o 95%
(6e3 06pa3oBaHUs KOHAEHCATA)

Muranue

. =9.308B

KoncTpyxkTHBHOE MCNONHEHHE

« METannn4eckui Kopnyc

« moHTax Ha DIN-peiiky

 MOHTaX Ha CTeHy

« 6e3 BEHTMUNATOPOB

- |P-30
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MopyribHble MapLupyT3aTopbl

MM-22x

o MofyNbHas KOHCTPYKLWSE

« MOAOepXKa MexaHU3MOB KayecTBa
o6cnyxwBaHis (QoS)

- nopnepxka VLAN

« pexumbl paboTsl nopToB Ethernet:
access u trunk

- paboTa B pexxume MocTa (bridging)

- paBoTa co CTPYKTYpUPOBaHHLIMM
11 HECTPYKTYPUPOBaHHbIMIA MOTOKami E1

- ynpasneHue no SNMP, Telnet nnm
yepe3 ynpaenstoLwmin nopt Console

« MPUBLIYHLIA VHTEPENC KOMaHLHON
ctpokm (CLI)

« rapantua 5 ner

Speedway

MopynbHble MapLupyTi3aTopbl Speedway npefHasHayeHbl s 06ecneyeHs
6e30MacHOr0 LLIMPOKONOIOCHOr0 A0CTyNa B VIHTEpHET Npeanpus T, 06beANHEHUS
yOanéHHbIX  OCMCOB 11 MOCTPOEHWS  KOPMOPATWBHbIX,  BEAOMCTBEHHbIX
W TEXHOMOrMYECKMX CETEil Nnepeaayi AaHHbIX

Mopens Mpon3eoauTenbHocTb, an:::::“ Konuuecteo Mn':;::;:'::::;m
MapuwpyTu3aropa naKeToe/c pacwupenns nopros Ethernet WAN-nopros
MM-221 21500 2 1 2
MM-222 21500 2 1 4
MM-225 21500 1 4 2

BcTpoeHHoe mporpavMMHOE  0GECTEYEHWE  MapLUpYTU3ETOPOB MOMAEPXMBAET  LUMPOKMIA
HaBop thyHKLMIA 06ecneyeHns 6e30MacHOCTY, YIyYLIEHHbIE MEXaHWU3MbI YNIPABAEHUS KAYECTBOM
o6enyxmeatns (BoS) [ns OfHOBPEMEHHOA MEPEdaYM roroca, BMAEO W [aHHbIX, @ Takke
(hYHKLUWI yAANEHHOTO YrpaBneHNs.

OcHoBHble chepbl NPUMEHEHNS MapLLPYTM3aTOPOB Ccepin Speedway:
« NPenocTaBneHne [ocTyna B VIHTEPHET KOPMOPaTUBHBIM KIMEHTAM;
« nopkntoyenne k MHtepHeT-nposaiaepy no kaHanam G.703/E1, V.35;

« NOCTPOEHWE KOPNOpPaTVBHLIX 1 BEOOMCTBEHHbLIX CETEN HA OCHOBE Pas3nuyHbLIX KaHanos
nepenavn aaHHbIX;

« 0GbEANHEHNE NOKAMbHbIX CETEN Yepe3 CeTb OMepaTopa CBA3M;
« MOCTPOEHIE TEXHONOTMYECKX CETEN.

MopynbHas apxuTekTypa 1 LIMPOKWA BbiGop WHTEPMENCHbIX MOfynei oBecnevnBaT
rMBKOCTb MOLKITYEHUS 1 MAcLUTabUpyeMOCTb PELUEHNS, HYTO MO3BOMSET OnepaTtopamM CBA3N
Nony4nTb 3KOHOMWUYHOE 1 A(HEKTMBHOE PEeLLeHMe NiobbIX 38484 KNUEHTOB.

Pa3suTble cpeacta ofecnedveHus kadectBa o6enyxwmBadns (QoS) nossonsioT rvbko
pacnpenensiTb CETEBblE PECYPCbl B 3aBMCKMOCTW OT MPUOPUTETA, Ha3HA4YEHHOro Tpaduky,
W ynpaBnsTb NOMOCOI NponyckaHus kaHanos. Moppmepxka TexHonorun NetFlow nossonser
BECTM aHann3 1 y4ET BCEro CETEBOr0 Tpadivka, a Crncki 0CTyna 06ecneynBaoT BO3MOXHOCTb
(hUnbTpaLMM NepeaaBaeMbiX AaHHbIX.

4 BcTpoeHHbix nopta Ethernet MM-225 wmoryT paGotaTh B pexume KOMMYTaTopa,
06ecneyrBasi NOMHOE (YHKLMOHNPOBaHIE HEBOMbLLON TOKaNbHOV CETW, NOAKIIOYEHE paBoynx
CTaHUWiA, CEPBEPOB 11 NEPUEPUIHBIX YCTPOMCTB.

HononnuTenbHyo MHAopMaumio 0 nnatdopme Speedway MOXHO HailTM B pasfene
«MynbricepsucHas nnatdopma Speedway» katanora.
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Odmc

Ethernet G.703/E1

Odmc

MapLupyTunsatop
nposavgepa

Ethernet 2 x G.703/E1

Ethernet

[Nonknioyenne nonb3oBatenei k VtepHet no kaHanam G.703/E1

( 1
Odomc
Fetax
Ethernet M-2B1
PPN
= < u i o
- ~N eHTpanbHbI oduc
Odouc
Fotax —
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.
L ) / 3xG.703
( 1
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Fotax
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- J

O6vegnHerne ypanéHHbIX 0gucoB 1 NpeaocTasnexve Joctyna B VIHTepHeT

Fotax
MM-221

|P-TenedoH

KommyTatop )
Ethernet g‘ Voice VLAN e
Trunk C— | =

CeTb G.703/E1

npoBaiaepa

QoS

KomnbtoTep

Data VLAN D

=

Ar peraums pasnvyHbIX Kaccos Tpaguka, ronoca v JaHHbIX ¢ Ha3HaYeHNeM MpuopuTETOB
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Ckopo
B npoaaxe

VIHaycTpUanbHbIi Speedway

mapLupytuaatop ¢ Wi-Fi

MM-228

- TR TG Mapwpytusatop MM-228RC-UNI-Ex ¢ pacwmpenHbIm TEMNEpaTypHbIM
o —40 go +40 °C [11ana3oHoM npeaHasHadveH ans noaknoyenus o6opynosaHnsg Ethernet n Wi-Fi

« nHTEPCECH: K CETW nepeaayn aaHHbIX

E1, SHDSL, Ethernet, Wi-Fi ViHaycTpranbHelit Maplupytvaatop MM-228RC-UNI-Ex — aTo athdekTIUBHOE peLLeHMe AN
« pexum To4ky goctyna Wi-Fi nocTpoeHust TexHonornyeckux cetei no Ethernet, E1, SHDSL ¢ BoamoxHocTbio 6ecnpoBagHoro

MOAKSTIO4EHNS OKOHEYHOTO 0B0PYA0BaHMS.
o LIMPOKME (YHKLIMOHAMbHbIE

BO3MOXHOCTU NnaTciopMbl Speedway HononHutenbHylo MHGopMaumio o nnatdpopve Speedway MOXHO HaidTu B pa3gene

«MynTvcepaycHast nnaTcopMa Speedway» kaTarora.
« rapantha 5 ner y p thopma Sp y

[ucnetyepckas
CBSI3b

TexHonornyeckas 3oHa

Z]ax Zlax zelax

SHDSL

4 x RS-485
s suaena enopecsmmona iR ronedpon

Mopr Ethernet Wi-Fi YnpaenexHne u MOHMTOPHHT
- 3 x 10Base-T/100Base-TX o BHELLHAS aHTEHHa « Telnet/SSH (komaHgHas cTpoka)
« MaKCKMarbHbIil pa3Mep Kafpa B pexuvMe: - uHTepdenc: IEEE 802.11b/g/n « Web-uHTepdeiic

¢ 06pa6oTkoit VLAN — 1518 Gait - pa6oyaq vactota: 2,4 [Ty /5 My - SNMP

6e3 o6padotki VLAN — 1600 6airr - BbIXOJHast MOLLHOCTb NEpepaTyiKa: « BO3MOXHOCTb OGHOBMEHS:
* PexvMbl paboThl NOPTOB: access, trunk 15 nbm (802.11b) BcTpoeHHoro M0
- QoS + NPOW3BOANTENLHOCTL: He MeHee 2 MBUT/c  Yenoeus akcnnyatauuu
- WRR, Strict Priority - B6esonacHocTh: WPA2-PSK . 0T =40 oo +40 °C
« KONIMYEcTBO 04epenen - paboTa B pexume MuTtauue

Ha KaxaoMm nopty: 2 TOYKW OCTYNa 11 KNEHTa . ~990B

NlnarnocTuka . =20..72B

- ping, traceroute
« CTATMCTMKA MO NOPTam 1 UHTepecam
+ @BApPWINHAs CBETOLOWOLHAS MHOMKAUMS

KonctpyxTueHoe ucnonnexme

« MIacTMAaccoBbIi Kopmyc

« nnata Ang KOHCTPYKTVBA

- meTannuyeckuin kapnye 19", 1U

+ MOyMbHas KOHCTPYKLUMS: 1 CMEHHBIN
VHTEPMENCHBIN MOZYMb



Munu-DSLAM SHDSL. bis

MM-222

- nofKknioyeHve no kaHanam SHDSL.his

 CUMMETPUYHASH CKOPOCTb NOMKIHYEHMS
no 12 Méut/c

« MOMAEPXKA PACLLMPEHHBIX KAAPOB
Ethernet (VLAN)

- paboTa B pexume MocTa

- pexumbl paboTbl nopToB Ethernet:
access n trunk

* MEXaHM3Mbl Ka4ECTBa 06CTYXXVNBAHNS
(VLAN ID, 802.1p)

« ynpasneHue 1 MoHuTOpUHr o SNMIP

« rapantua 5 ner

Speedway

Mynitvnnekcopbl goctyna (MuHr-DSLAM) sBRsloTCS KOMMMEKCHBIM PELLEHNEM
119 NpeaocTaBneHns ycnyr aoctyna k cetam IP/Ethernet no meaHbIM MHKAM
CBA3Y

Muru-DSLAM peanuaytoTcs Ha Ga3e MymsTUCEPBUCHBIX koMMyTaTopoB Speedway MM-222
YCTAHOBKOW [OMONHUTENbHLIX MOQYNEen 1 COOTBETCTBYHOLWMMM HACTPOAKAMW NPOrpaMMHOro
oBecneyeHns.

MuHu-DSLAM nopnepxusaeT fo YeTbipéx noptos SHDSL.his. B cnyyae yctaHosku 12 nnat
B KOHCTpykTIB P-510 MakcumanbHoe Konn4ecTBo NopToB yBenu4neaeTcs Ao 48.

Pa3BuTble  MexaHu3Mbl  KayecTBa  06CMyXMBaHWUS  0BecneyMBaloT  OmepaTopam
VICKIIOYNTENBHYI0 TMBKOCTL B MPOLECCE 3KCMyaTalyv CETU U NO3BONSIOT NPefsiaratb pasHbIe
Krnacchl 06CyX1BaHUS — OT HEAOPOTX HN3KONPUOPUTETHbIX YCIYr A0 [OCTYNa 3KCTpa-Knaccea,
npy KOTOpbIX TPeByeTcs 6oMbluas WpUHa nomockl, Hanpumep, coeanHerns LAN-to-LAN, VPN,
MOTOKOBbIE BUAEO W 3BYK C rapaHTVPOBaHHO NPOMYCKHOM CNOCOBHOCTHLIO.

Muru-DSLAM coBmeLaeT dyHKLmn:

« SHDSL.his-mopema ans opraHu3aLmn «nocneaHen My,
- kommyTaTopa Ethernet ana arperaumn gaHHbIX.

HononHuTenbHyo MHA(OpMaLMio 0 nnatcopme Speedway MOXHO HailTM B pasfene
«MynbTucepsucHas nnatdopma Speedway» Katanora.

Folax

M-1-META Ethernet
SHDSL.bis S B
12 Méut/c -
fg/ax
- M-1-MElA Ethernet
iglax SHDSL.bis -
12 x MM-222 48
Iy 12 Méut/c B o
Ethernet ' Folax
Trunk M-1-MElA Ethernet
SHDSL.bis B
12 Méw/c =
’ zﬂ/ﬂl
. M-1-MElrA Ethernet
SHDSL.bis |-
12 Mowut/c -

O6veaunHenrve nokanbHbix cetei Ethernet no kaHanam SHDSL .bis




LLnto3bl TDM yepes [P

LLnto3bl TDM uepes IP
¢ nopTamu E1

MM-116M

LUnto3bl TDMoP MM-116M — onTumanbHoe peLueHne ans nepeaayi NoTokos
- «Mpo3payHasi» Nepefayva NoToKoB

6.703/E1 uepes IP/Ethernet-ceTw G.703/E1 n BbicoKOCKOpOCTHOrO kaHana Ethernet no cetam ¢ koMmyTaumen
NnakeToB
« nepefava BbiGPaHHbIX NONb30BATENEM
KaHarbHbIX UHTEPBANOB
Konuuecreo noproB
- He3aBucuMas afanTuBHas WLl 3] Ethernet SFP CSFP Kom6o-nopr
CUHXPOHM3aLMA nopTos E1 MM-116M-2E1 2 2 x10/100/1000 - 2 -
* MWHMManbHas BHOCKMas 3apepxka MM-116M-4E1 4 2x10/100/1000 - 2 -
- ONPBAENEHHE FONIOCOBOR AKTUBHOCTA MM-116M-8E1 8 3x10/100/1000 = 2 1 x 10/100/1000
(VAD) MM-116M-16E1 16 3x 10/100/1000 - 2 1 x10/100/1000
MM-116M-24E1 24 3x10/100/1000 = 2 1 x 10/100/1000
- ONTUMM3aLMS Ans paGoThl
B 6ECTPOBOAHbIX CETAX lMoBepx MaKeTHOA CETW LUMo3bl CO3AANT BUPTYanbHble NCEBLONPOBOAHBIE COBAMHEHUS
- MEXaHI3MbI KBYECTBA 0BCTYXUBaHNS «TO4KB—TO4KE», MN03BONAIOLLME «1PO3payHo» nepedasatb notokn G.703/E1. Passutbie
(DiffServ/802.1p) MEXaHW3MbI KAYeCTBa OBCMYXWBAHUS NO3BONSIOT 33AaTh MPUOPUTET MaKeTaM, HECYLUM

TDM-paHHble, oBecrieusBas TeEM CambIM HapéxHyl poctasky notokos G.703/E1 no IP-

« BCTPOEHHbIN koMMyTaTop Ethernet /1 Ethernet-ceTsam

- AU 1A VAL B LUnioabl TDMoP paBoTaloT Kak ¢ HECTPYKTYPUPOBAHHBIMIA, TaK 11 CO CTPYKTYPIPOBAHHbIMM
. rapantua 5 ner notokamu G.703/E1. [Ins akoHoMuW nonockl NponyckaHWs BO3MOXHA nepefava BblGpaHHbIX
p
NONb30BATENEM KaHaNbHbIX UHTEPBANOB.

OcoberHocThio wnio3oB TDMoP Zelax sBnsieTcss cnocoGHOCTL paboTaTs B GECNPOBOAHLIX
cetsax Ethernet. 3o focTuraeTcs YCTOMYMBOCTLIO LIMKO30B K KPATKOBPEMEHHBIM NPONaAaHUAM
CUrHana ¥ cneuuanbHbiM MeTofam TpaHcnopTupoBaHus TDM-paHHbIX B ceTsx C NtoGor
TOMONOTVEN, KOTOPbIE MUHUMW3WPYIOT AYMNEKCHYID Harpy3ky Ha GecnpoBOfHOM KaHan,
YMEHbLLAS YUCIO KOMnnaui.

OpuruHanbHbIA - anropuT™M  BOCCTAHOBMEHWS HECYLLEW 4acToTbl NO3BONSET NepeaaBaTh
noTokn E1 ¢ HE3aBMCIMON CUHXPOHN3ALMEN NS KAXOT0 KaHana, NOfKMIOYEHHOTo K LMioay.
Perynnpyemblii pasamep 6ycepa, BO3MOXHOCTb M3MEHEHUS| pa3Mepa MONE3HbIX [AaHHbIX
B MaKeTe M NoAAepXKa MexaHn3MoB Ka4ecTBa 0GCNY)KMBAHNS NOMOFaoT UCKIIO4UTb NPOGNEMbI,
BO3HIIKAIOLLE NPU NepefaYe [aHHbIX Yepes PasHOPOOHbIE TPAHCMOPTHbIE CETY C KOMMYyTALMEN
NaKeTos.

Bnaronaps nognepxke npotokona RSTP wwnio3bl N03BoONSOT 0praHn30BaTh NepeaYy noToKos
G.703/E1 no pasnuyHbIM TOMOMOMASAM: «3BE3Aa», «LIENoYKa», «KOMblLi0» C BO3MOXHOCTbIO
PEe3epPBNPOBaHIAS.

Wnio3bl TDMoP nopgaepxmBaioT OrpaHMYeHne CKOPOCTM MEepefadn Ha Kaxaom nopTy
Ethernet, pa3neneHve Tpaduka Ha yposHe VLAN, HasHauenue npuoputetos B802.1p,
kackamupoanue VLAN (B-in-Q) n mexaHnambl QoS, 4TO B COBOKYNHOCTY NO3BOSSET CO3MAATH
YETKOE Pa3rpaHMyeHine CETeN KIMEHTa 1 OnepaTopa.

zglax ig[ax

ATC Ao MM-116M MM-116M Ao ATC

24 x E1 6 6 24 x E1
=3 it} igabit igabit I
| E8 : Ethernet Ethernet

Ml ==]
(T
LT

[ P R [y -
. "

IP / Ethernet
ceTb

———
LT A 1D Vo

Ethernet Ethernet

Mepenaya notokos ET yepes IP/Ethernet-ceTs
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Fetax Paguo-Ethernet Zotax
ATC MM-116M — MM-116M ATC
== Gigabit Gigabit ==
llh = Ethernet Ethernet E1 i =2
(- T

Ethernet

Ethernet

[Mepena4a notoka E1 1 nonb30BaTenbckux faHHbix no paguo-Ethernet

BusHec-ueHTp

Z/ax
MM-116M

Ml ==
(I
LTI

TEER,

Onepatop cBaA3n
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Ml ==
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LT
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Fotox BusHec-ueHTp

MM-116M

2xE1

Ml ==
(I
LTI

[lonkmio4eHne 613HeC-LIEHTPOB K 0nepaTopy cBA3n

MopTui G.703/E1

« konu4ectso nopTos: 2, 4, 8, 16 n 24
(3aBMCKUT 0T MoaudmKaLmm)

o LMKMOBas CTPYKTYpa:
nponssonbHas/G.704

« NiHeiHoe koauposarue: HDB3 n AMI

« YyBCTBUTENBHOCTbL NpuemMHuka: —10 ob

« CYHXPOHW3aUMS: afanTuBHas 1 oT
MPYHUMAEMOro CUrHara

Moptoi Ethernet

KOnM4ecTso nopTos: 2, 4
(3aBMCKUT OT MopMcMKaLMM)

2 cnota ans yctaHoskn SFP-mopyneit

MHTEPChENC:
10Base-T/100Base-TX/1000Base-T

port-based VLAN (802.1Q)

kayecTso o6enyxusanus (BoS/CoS):
B cooteetcTBun ¢ 802.1p nnm DiffServ

NiceeponpoBogHan amynsayua TDM

+ 3a[lepxka nepegaqu: ot 2,5 Mc

« MPOTOKON KaapoBOW MHKaNCYNsaLun:
Minimal Header Ethernet

+ NPOTOKON TPAHCMOPTHON MHKANCYNSLMIA:
UDP

« KOMMEHCaUus BapyaLiv TPaHCNOPTHON
3apepxku: 0...2000 mc

« YCTOA4MBOCTb K NPOMafaHnio cirHana
B 6ecnposopHoi cetu: ao 7000 mc

« perynpyemas OiHa naketa:
32...1452 fait

- mapkuposka nakeTos: 802.1Q, 802.1p,
Diffserv

YnpaBneHne n KOHTPONb PaboThbi

+ C BHELUHEro TepMiHarna Yepea
KOHCOMbHbIA nopT RS-232

« C BHELLHero TepMuHana Yepe3a nopt USB
« ynanénHo no Telnet n SSH

- ynanéxHo Yepe3 Web-uHtepdeiic
LieHTpan13oBaHHo no npotokony SNMVIP
BO3MOXHOCTb 0BHOBNEHUS BCTPOEHHOIO
M0 npw nomoLum npotokona FTP
BO3MOXHOCTb BKITHOUEHIS NOKAMbHbIX
11 YOanEHHbIX LWNerdos
XYPHaN CUCTEMHbIX 1 @BapUIHbIX
COOBLLEHMIA
orpaHuyeHIe yaanéHHoro 4ocTyna:
no naponto, no cnmcky IP-agpecos
Mutanne
« VHMBEPCanbHoe N1TaHue

C PE3EepBMPOBAHMEM:

~2208B, =36...728B
KoncTpykTHBHOE MCNONHEHHE

« MeTannnyeckuin kopnyc Bbicotoi 1U,
BO3MOXHa ycTaHoBKa B cTomky 19”
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LLnto3bl TDM uepes IP
¢ nopTamu E1 B kopnyce SFP

MM-101

- KOMMaKTHbIA kopnyc SFP

- npo3payHas nepenaya notokos G.703/E1
yepes IP/Ethernet-ceTn

« cosmecTumocts ¢ MM-116 n MM-164

- Nepefada BblﬁpaHHbIX Nnonb30BaTENEM
KaHalbHbIX NHTEPBAoB

* OMPEQENIEHNE rONOCOBOI aKTUBHOCTY
(VAD)

- ynpasneHue no SNMP, Telnet,
Web, SSH

« rapantua 5 ner

LLInto3bl TDMoP MM-101 — KomMnaKTHOE peLLeHne 1S Nepeaad 0fHoro unm
nByx notokoB G.703/E1 no ceTu ¢ KoMmyTaLueit NakeTos

Mopenn Onncanne
MM-101 1 nopt E1, B kopnyce SFP
MM-101-1E1-Ex 1 nopr E1, paclumpeHHblit TemnepatypHblit gnanadeH (—40...450 °C), B kopnyce SFP
MM-101-2E1 2 nopta E1, B kopnyce SFP
MM-101-2E1-Ex 2 nopra E1, paclumpenHbii Temnepatyphbi guanasoH (—40...4-50 °C), B kopnyce SFP

LWnio3 TDMoP MM-101 sbinonHeH B kopnyce SFP (Small Form factor Pluggable)
11 NpefHa3HayeH ans yctaHosku B SFP-cnoThl kommyTaTopos Ethernet, 4to no3sonset GbicTpo
opraHu3oBaTh nepepady notoka G.703/E1 B niobyto Touky cetn IP/Ethernet.

3TV WAto3bl HE TPEBYIOT OTAENbHOrO NUTaHUS U He TPEGYIT JONONHUTENbHOr0 MecTa ans
YCTAHOBKMA, YTO YNPOLLAET NPOEKTMPOBOYHbIE W MYCKOHANan04HbIe paBoThl.

loBepx MakeTHOA CETW LWMo3bl CO3AA0T BUPTYanbHble MCEBNONPOBOAHBIE COEAMHEHMS
«TOYKa—TOYKa», MO3BOMSIOLME «Mpo3payHo» nepenaBatb notokn G.703/E1. Passutbie
MexaHW3Mbl KayecTBa OBCMYXMBaHUS MO3BONAT 3a4aTb NPUOPUTET MaKeTam, HECYLMM
TDM-paHHble, oBecneynBas TeM CaMbiM HaJEXHYID 11 CBOEBPEMEHHYIO FAOCTaBKY MOTOKA
G.703/E1 no IP- u Ethernet-ceTam.

Mo cpaBHermio ¢ TexHonorueit VolP npumenenne wito3os TDMoP obecneynBaeT coxpaHeHme
KanuTanoBnoXeHu B umetolleecs o6opynosadue TDM. LWniosbl MM-101 coBmecTumbl co
wniozamn MM-116M n MM-164.

ATC
LI

1 Ll

Zelax

MM-116M

- ==
1T
LI

KommyTatop

LUmo3 MM-116M arpernpyet 3 notoka E1,
nepenasaembix winosamy MM-101 4epe3 IF/Ethernet-cetb

Mopr G.703/E1
« KOnu4ecTso nopTos: 1 unn 2
- LMKNOBas CTPYKTypa: NPON3BOMbHas
« NiHeiHoe koauposaHue: HDB3 n AMI
« YyBCTBUTENbHOCTb NpuéMHIKa: —10 ob
« CYHXPOHW3aUMS: afanTUBHas,
OT NPUHAMAEMOro CUrHana
Mopr Ethernet
« KONMW4ecTso nopTos: 1
« pasbém: SFP
- 100/1000Base-X
Mlceeponpoeopnas amynsayus TDM
+ 3a[epXxka nepegayn: ot 2,9 Mc
« MPOTOKON KaApoBOiA MHKANCYNALWM:
Minimal Header Ethernet

« MPOTOKON TPAHCMOPTHOR UHKANCYNALMA:
ubP

+ KOMMEHCaLWs TPaHCMOPTHOR 3aAePXKM: « NTP
0...2000 mc « BO3MOXHOCTb 06HOBMEHMS
« YCTOA4YMBOCTb K NPONaaaHuio CUrHana BcTpoenHoro M0
B 6ecnposoproi cetw: o 7000 mc « XYPHan CUCTEMHbIX 1 aBAPHUIHbIX

« perynupyemas giHa naketa:
32...1452 6ait

« MapKVpOBKa NaKeToB:
802.1Q, 802.1p, Diffsev

YnpaBneHne n KOHTPONb PaboThbi

Co06LLEeHMI

OrpaHu4eHne [OCTyNa no naposio,
no cnucky IP-appecos

YcnoBus 3kcnnyarayum

- TEMMNepaTypa OKPYXaloLen cpeabl:

- Telnet ot 0 po 50 °Cw ot —-40 po 50 °C

. SSH (nns Mommdmkauwit ¢ nHaekcom «Ex»)

. Web - OTHOCUTESIbHAA BNaXHoCTb: 0T 5 0o 95%
. SMTP (6e3 06pa30BaHNs KoHaEHcaTa)

. TACACS+ Muranue

. RADIUS - 0T SFP-cnoTa

- SNMP KoHcTpyKTMBHOE HCNONHEHHe

« Syslog « SFP (Small Form factor Pluggable)
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LLnto3 TDM yepes IP
¢ noptamu STM-1

MM-164

- arperauus notokos E1 8 STM-1
yepes IP/Ethernet-ceTh

- nopdepxka QoS

o BO3MOXHOCTb NEPefayin AaHHbIX
Ethernet yepes STM-1

« ynpasneHue no npotokony SNIVIP

« [1Ba CMEHHbIX 6110Ka NTaH1A
C BO3MOXHOCTBIO «ropAYei 3amMeHbl»

- rapauTus 5 ner

KapakrepucTukm |

Mopter STM-1

- 2 cnoTa ans yctaHosku SFP-mopyneit

- ctaHpapt G.707

Nop1oi Gigahit Ethernet

« KOMW4ecTBO NOPTOB: 2

- 2 cnota ans yctaHosku SFP-mopyneit

= UHTEpdeiic:
10BaseT/100BaseTX/1000BaseTX

- STP, RSTP, MSTP

- VLAN 802.1GQ, VLAN 802.1G-in-Q

« IGMP snooping

- MVR

Kauecteo o6cnyxusanus (BoS)

- Kriaccugukauma Tpaguka Ha 0cHoBe
nonen: 802.1p, ToS

« OrPaHNYEHIs NONOCKI MPONYCKaHIs
¢ warom 64 k6ut/c

= KONW4YecTBo o4epenen
Ha Kaxxgom nopty: 4

=
o e -- =

:
i

Uno3 TDMoP MM-164 npepHasHaveH pans arperaun notoko E1,

nepeaaBaemMbix  4epes
n MM-116M, B notok STM-1

IP/Ethernet-ceTsb

TDMoP-wmozamm  MM-101

MM-164 — 310 BhicokonpouasoauTenbHblii TDMoP-wwino3 onepaTopckoro knacca s
LeHTparbHoro yana. LUno3 nmeeT anekTpuyeckie u ontiyeckue MHTepdencsl, paboTatolume
Ha ckopocTv 100 1 1000 M6wuT/c, 4to oBecneyrBaeT onepaTopy rMBKOCTb MpY OpPraHN3aLmn

poctyna B cetsx Metro Ethernet u FTTx.

Mpu BkntoveHnn MM-164 B konblo STM-1 Bo3MoXHbI BbiAgneHne/BcTaBka 0 63 NoToKoB
E1/G.703 n3 STM-1 v nepepaya ux Ha OKOHEYHbIe yanbl yepes ceTb IP/Ethernet.

Cemeicteo TDMoP-1unio308 Zelax — aTo KOMNMEKCHOE PELLEHVE OMepaTopcKoro Knacca
Ons opraHu3auui kaHanos E1 nosepx ceteit IP/Ethernet.

Arperauws notokos E1, nepengasaembix vepe3 IP/Ethernet-cets
TDMoP-wniozamn MM-101 n MM-116M 8 notok STM-1

LleHTpanbHbINA
oduc

Felax

MM-164

Gigabit
Ethernet

BOINC
Gigabit
Ethernet

IP/ ETHERNET

Yzen 1 Gigabit

Ethernet

Z{e/ﬂx

MM-116M

Gigabit
Ethernet

0o 63 x E1

KommyTaTtop

]
]
1
1
]
)
)
Il
Ethernet '

MM-101  f0
Zoor  2XET
Y3en N

NMiceeponpoBopHas amynayus TDM

- 3aiepXKa nepegayu: ot 2,5 mMc

+ MPOTOKON KaApoBOi MHKANCYnaLum:
Minimal Header Ethernet

« MPOTOKON TPAHCMOPTHOM MHKANCYNALMNA:

Ethernet/UDP

« KOMMEHCALMs BapuaLyv TPaHCmopTHOM
3apepxku: 0...512 mc

* perynupyemas giHa naketa;
32...1452 Gait

Ethernet over SDH

- pe3epBipoBaHme 1+ 1

« uHkancynsaumws: GFP-F, G.7041, VCAT,
LCAS, G.7043

« MPONYCKHas CnocobHOCTL
ot 2 o 126 Méut/c
YnpaBneHne n KOHTPOJNb PaboThbi
« C BHELLHEro TepMuHana 4Yepes
KOHCOMbHbIA nopT RS-232
- Telnet, Web, SNMP
« SNMP trap, Syslog

BO3MOXHOCTb 0GHOBMEHMS BCTPOBHHOTO
M0 4epesa KOHCOMbHBIA NOPT VUMK NP
nomoLuy npotokona FTP

BO3MOXHOCTb BKIIOHEHWS NOKarbHbIX

11 yOanéHHbIX LWneidos

XYPHAMN CUCTEMHBIX 11 aBapPUIHbIX
co06LLEeHNI

OrpaHNYeHe yaaneHHoro oocTyna:

no naponto, no cnucky IP-appecos
3epKan1poBaHie NopToB

Mutanue

[1Ba CMeHHbIX yHBepcanbHbix (AC+DC)
6roKa NUTaHUs ¢ pe3epBrpoBaHrem 141
BO3MOXHOCTb «ropsiieii» 3ameHbl 610KoB
NUTaHNS

- AC: 100...240 B, DC: 36...72 B
KoncrpykrueHoe ncnonnenne

meTannuyeckuin kopnye 19", 1U
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IP-ATC

ZPBX

+ MOLYNbHAA KOHCTPYKLMS
« pe3epBupOoBaHe MOJYNS YNpasneHus
 «TOpAYas 3aMeHa» MofysIen

- no 6000 IP-a6oHeHToB

0o 500 ogHoBpEMEHHbIX
VoIP-coenunHerui

pe3epBMpOBaHIE ANEKTPONUTAHNS

BE0CBA3b

CncTema 3anincu pa3rosopos

CMCTEMA OMNOBELLEHNA
M0 TENEOHHBIM JIVHSM

CENeKTopHas KOH(EPEHLICBA3b

rapanTusa 5 ner

Ckopo
B npoaaxe

LI

.
W
.
4

MHoroyHKUMOHaNbHas  TeneqoHHas  CTaHuMs, paboTalolas Ha OCHOBE
IP-npoTokona

KoneTpyktve 1U 19”. Ho 96 FXS, no 96 FXOM, no 8E1,

ZPBX-200-R1 70 48 T4 v go 6000 IP-a6orenToB (no 500 0HOBPEMEHHbIX COBMUHEHMIT)
2PBX-200-R2 Kowctpyktue 2U 19”. flo 192 FXS, po 192 FXOM, po 16E1,
Sl 10 96 T4 1 o 6000 IP-a6oHeHToB (0o 500 0aHOBPEMEHHBIX COBANHEHWIA)
2PBX-600-RE KoncTpyktve BU 19”. o 768 FXS, po 768 FXO, po 32E1,
1o 384 T4 n po 6000 IP-a6oreHToB (go 500 ofHOBPEMEHHbIX COBAMHEHMIA)
IP-ATC Zelax ZPBX — aT0 WHTENnekTyanbHas TenekOMMYyHUKALWMOHHas nnaTtopma,

NpeOHasHa4YeHHble 419 NOCTPOEHUS U MOLEepHU3aUMy TenedoHnn Ha npeanpuaTusx noboro
macLiTaba.

CraHums nopknioYaeTest K BHELWHUM TenedoHHbIM CETAM Yepe3 aHanoroBble TeNneq)oHHbIE
nnHnn, notokn E1 v IP-cetu.

CraHuMs OCHallleHa CUCTEMOA 3anuck TenedoHHbIX NMEperoBopoB, rONOCOBON MOYTON,
(DYHKLMEN OroBeLLeHns n T.4.

ZPBX — 370 060pynoBaHue onepaTopckoro knacca ¢ (yHKUMern peaepsupoBaHing Moaynsa
yNPaBEHIs, C NOANEPXKKON «ropsyeil 3aMeHbI» NNHEAHbIX MOZYMeil, BO3MOXHOCTbIO YCTAHOBKM
Pe3epBHOro 6110Ka MATaHWS.

TonocoBble IYHKLWK

« SIP-npotokon (RFC 2543, 3261)

- ayvo kopeku: G.711 (A-law, u-law),
G.722, G.723.1 (MPMLQ, ACELP),
G.726, G.729 (A/B), GSM 6.10

- 3XOMOAABNEHUE COMMAcHO PEKOMEHMALIM
ITU G.168

« 06HapY)XEHIE rOroCOBON aKTUBHOCTH
(VAD)

o «ropsyas NnHNs»

« reHepaums komdopTHoro wyma (CNG)

- nepenava caller ID: Bell202, [TU-T V.23

« AOH

- DTMF

BCTPOEHHAS CLCTEMA UHTEPAKTBHOTO

ronocosoro oTeeTa (IVR)

npuopuTETHI BbIGOPa KOAEKOB

KOMMEeHcaLysi NoTepb NakeTos

* OVHaMUYeckuin mxnTTep-6ydep @yuxuun ATC
- npuém/nepepaya takcos T.30, T.38 - KOH(hepeHLcBs3b (o 128 y4acTHMKoB)
Bupeocesisb « (OYHKLWS 3an1cu pasroBopoB
 BWE03BOHKM « rMbkas cucTema MapLupyTU3aunmn 380H0B:
* BLEOKOH(EPEHLMA Nno OHAM HEAEnNwn, no BpemMeHK, Nno Homepy,
- Bupeo Komeku: H261, H263, H263-1998, no npasam 860HEHTa

H263-2000, H264 - r0focoBas no4Ta

« (hyHKLMS onoBeLeHns npu YC:

Mopte! Ethernet
no 300 aboHeHTOB

e KONM4ecTBO NOPTOB:

ZPBX-200-R1 — no 2-x nopros + HomepHoit nnad: Ao 90000 Homepos
ZPBX-200-R2 — 1o 4-x nopra « Music On Hold ( my3bika B pexume
ZPBX-600-R6 — po 20-n noptoB OXvaHNs)

- uHTEpOENC: + Call Forwarding (aBTomaTn4eckas
" 0Base-T/100Base-TX/1000Base-T nepeappecaLis Ha Apyroi Homep)

« MDI/MDI-X - Call Transfer (nepesop 3B0HKa)

- cTaHgapTsl: IEEE 802.3, IEEE 802.3u, IEEE  + QoS (knaccuepukauus Tpadiuka Ha ocHose
802.3ab v IEEE 802.3x VLANID, 802.1p)
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( N
Ao 6000 LleHTpanbHbIn oduc
IP-TenedpoHoB
[MeperoBopHble
ycTpomncTea
o Y ,
768 x FXS _ Yy o
qil: Zolax _384xT4
it} ZPBX-600-R6 ‘
768 x FXO Ethernet _— CuctemHble
. 1T rrrirnIg— TenedoHbl
Tpon |
Toooocoooooocs A
po 32 x E1 384 x DPN
\ J
( N Ethernet e N
TenedoHbl Zetax Ocpuc 1 Odouc 2 Fotox , Tenedorei
192 X FXS ZPBX200R2  ihemet ZPBX-200-R1 96 x FXS
- Ethernet -
IP-ceTb e

. Ethernet
”32?;2%?22‘9 MeperosopHble
CucTemHIR ycTponctea
TeneoHbl CucTemHble
0o 6000 & TenedoHb!
IP-tenedoHoB |P-TenecoHoB
& J )

[locTpoeHus pacnpenenéxHoi TenegoHHoN ceTu

Tonocoebie HHTEpCheiiCDI

« IP-a6oHenTsl: fo 6000 (no 500
OFHOBPEMEHHBIX COEMNHEHNI)

- E1: o 32

- FXS: no 786

- FXO: po 786

« 2/4-x nposogHbIn TH: oo 384

« DPN (gns cuctemHbix TenedoHoB):
0o 384

« LB (ans Tenedoxos TA-57): no 384

- DECT: po 6000

- Cnocob Habopa Homepa:
VIMNYNbCHBIV/TOHAMNbHbINA

- HacTpoika thr3nyeckux napaMmeTpoB
TeNeqOoHHON NIUHW: BNUTENBHOCTY
TOHOB, YyBCTBUTENBLHOCTY MPUEMHIKOB
11 MOLLHOCTY NepeaaTymkoB

Moproi E1

- npoTokon curHanuaauum; EDSS1

- NiHeiHoe kopuposaHue: HDB3 v AMI

- NpoBepKa KOHTPOnbHoA cymmsl CRCA

Ynpasnenue u MOHUTOPHHF

+ PE3epBMPOBAHIE MOaYNS YNpaBmeHs
1+1 (kpome ZPBX-200-R1)

« CBETOOMOAHAS MHOMKaLs

- cTekupoaHue (ZPBX-600-R6)

« «ropsYasi» 3aMeHa MoayNs ynpaBneHns

o BHYTPEHHSIS namsTb: Ao 2 16

« Web-uHTepdeic

- pa3rpaHUyeHue npas [0cTyna

« PE3epBMPOBAHIE HACTPOEK Ha BHELLHEM
cepeepe

« HTTP/HTTPS

- DHCP

- Telnet

- SNMP

« NTP

- SMTP

- FTP

- SSH

« IVR ¢ nomolwpbto TenedoHa

« 3KCMOPT CTATUCTMKI TENEOHHbIX
pasrosopos (CDR)

Mutanne

. ~2208B

. = 36...72 B (ona ZPBX-600-R6)
+ pe3epBupyemoe nutaHne 141

* «rOpg4asi» 3aMeHa 6110K0B NUTaHNS

KoxcTpykTHBHOE HCNONHEHHE

 MOMyNbHas KOHCTPYKLNS

« ZPBX-200-R1 — metannuyeckuit Kopnyc
BbicoToi 1U, 19", 5 cnoToB N9 CMEHHbIX
Mogynen

« ZPBX-200-R2 — meTannuyeckuit Kopnyc
BbicoToi 2U, 19", B ¢noToB 4119 CMEHHbIX
Mogynei

- ZPBX-600-R6 — meTtannuyeckuit Kopnyc
BbicoTon 6U, 19", 21 cnoT anst CMeHHbIX
Mogynei



LLinto3sl VolP, IP-ATC

LLintoab! VoIP Speedway

MM-22x
MM-52x

[onocoBble wno3bl MM-22x, MM-52x npegHa3Ha4eHbl Ans MOCTPOEHUS

- NOCTPORHYA KaHanos FXS/FXO/TY kaHanos FXS/FXO/TH yepe3 IP-cetn
yepes3 kaHanbl E1, V.35,
SHDSL u IP-cetn Mogens Konuuecteo Konuuecteo Konuuecteo Konuuecteo
. 9y Aox BORORHBIE KaHAB 4 cnovoB noproB Ethernet nopros SFP TenedioHHbIX NOPTOB
MM-221 2 1 = mo8
- Mepedaya CuUrHanos Mexay MM-225 1 4 _ Y
VHTEpPENCAMU: MM-227 ’ 3 1 p04
FXS-FXS, FXS-FXO0, T4-TH MM-522 5 ] _ 020
- perucTpauys Ha IP-ATC MM-525 4 4 = no 16
MM-527 4 3 1 1o 16

- rapaHTua 5 ner

LLnto3bl Speedway ¢ ycTaHOBMEHHbIMM TENEHOHHBIMI MOAYNISIMU NO3BONISKOT OPraH30BaTh
B kaHanax V.39, E1, SHDSL.his, Ethernet 1 BOJIC TenedoHHbIe KaHanbl, N0 KOTOPbIM MOrYT
paGoTaTb aHanoroBble TenedoHHble annapaThbl, (HaKCUMUMbHBIE annapaTbl 1 MOOEMbl Ans
kaHanos TH (06bi4Hble TenedoHHbIe Moaembl). MopTel TH nogpepxuBatoT paGoTy B 2-X uim 4-x
MPOBOAHOM PEXUME.

LLnto3bl Speedway nopfepxusaloT peructpauyio Ha IP-ATC, 4To no3BonsieT cBA3aTh Mexay
c060/1 CUCTEMbI TPAANUMOHHOM 1 IP-TenedoHmn,

B 3aBucymocTyt 0T Moaudmkaumm yeTpoicTea noapepxweaioT Ao 20 noptos FXS/FXO/TY.

[onocoBble LUM03bl PEanuaylTcs Ha 6a3e MHOrOMYHKLMOHANBLHOM NnaTdopmbl Speedway
YCTAHOBKOW [OMONHUTENbHLIX MOQYNEen 1 COOTBETCTBYHLWMMM HACTPOAKaMW NPOrpaMMHOro
oBecneyeHns.

[ononHuTenbHylo WHGopMaumio o nnatdopme Speedway MOXHO HaiT B pasgene
«MynTicepaicHas nnattopma Speedway» kaTanora.

IP-TenedoHsl
Ethernet

MeperoBopHble

CcTponcTBa
MeperoBopHble yerp

ycTpoiictea

Ethernet

Ethernet Ethernet

- ==
TR
LT

8 ronocoBbix kaHanos vepe3 cetw IP/Ethernet

LleHTpanbHbIN y3en PaiioHHbIN y3en

z/ﬂl zﬂ/ﬂl
MM-522 MM-522

/

Opranu3aims 860HEHTCKOr0 BbIHOCA
110 MeAHbIM BUTLIM napam, Yyepe3 notok E1/6.703 n V.35

ATC  16xFx0

Ml ==]
(I
L

16 xFXS TenedoHbl

E1/G.703 / SHDSL.bis / V.35

R P




CucTembl ONTYECKOr0 YNI0THEHWA

BonokoHHo-onTnyeckas
nnatcpopma Z0S.

AxtvBHoe 060pynosaHne CWDM.

Z0S

« Pa3NnyYHbIE MHTEPCHENCHI U CKOPOCTY:
34 Méwurt/c...10 l'6ut/c

« MofyNbHas KOHCTPYKLWSE

« pasBUTbIE CPEACTBA MOHUTOPYWHTA
11 Pe3epBYPOBaHUS [N MaKCUManbHON
HagEXHOCTM

» BO3MOXHOCTb MaKCMMasbHO NNaBHON
MofepHM3aLnin ¢ CoxXpaHeHnem BCEX
MepBoHaYarbHbIX KanuTanoBnoXeHui

- rapaHTua 5 ner

Kapakrepncrnkn |

Kananbi CWDM

- 110 16 KaHanos

« paboyne AnvHbI BOMH B COOTBETCTBUM
¢ MC3-T G.694.2.

WnTepdpeiicbl  ckopocTy

- 34 Méwut/c...10 I'6u/c

- E3, STM-1/4/16/64

- onTuyeckuin Ethernet 100M/1G/10G

- anektpuyeckuin Ethernet 10/100/1000

- Fibre Channel

- Video-noToku

BapmanTsi waccu

- 2 CNoTa Jns YCTaHOBKW MOayren,
meTannmyeckui kopnyc 19", 1U

- 8 cnoToB ANg yCTaHOBKM Mopyren,
meTannmyeckun kopnyc 19", 1U

« 20 cnoToB ANs YCTaHOBKW Moayren,
meTannmyeckui kopnyc 19", 2U

» BO3MOXHOCTb «ropg4ert» 3aMeHbl Mopgynei

L

...". T

BonokoHHo-onTMYeCKas nnatcgpopma Z0S npefgHa3Ha4eHa And opraHn3aunin
BbICOKOCKOPOCTHbIX KaHal10B nepefa4vn OaHHbIX C NCMNOJSIb30BaHWEM TEXHOJTOMN
CWDM

AxtnsHoe o6opynosaHue CWDM Z0S seinyckaeTcs B Bufe Wiaccy Ha 2, 8 uni 20 moaynei.
CkopocTb nonb3oBaTenbekix MHTepdencos ot 34 Méut/c go 10 leut/c.

B nnathopme Z0S peanuaoBaHbl TPaHCMOHOEPbl CO  CMEHHBIMW  OMTUHECKUMM
npuemonepenaTyukamu B Buhe SFP-momynei. 310 o6ecneqnBaeT HeoBXoOuMyO TMBKOCTb MO
TWNAam Norb30BaTENbCKIX UHTEPHIECOB U AanbHOCTY cBA3W. [1pyu HEOEX0OMMOCTY CMEHBI TUNa
NHTEpCherca He HyXHO MEHSITb BECb TPAHCMOHAEP, 3aMEHSIBTCS TOMbKO COOTBETCTBYIOLLAM
SFP-Mopynb, 4TO N03BOMNSET 3KOHOMITb 3HAYNTEMbHbIE CPEACTBA.

MopynbHas koHcTpyKLs nnatcopmbl Z0S 1 WMPoKMiA BbIGOP CMEHHbIX MOAYNer N03BONSeT
Mony4nTb 3KOHOMUYHOE 1 3(DEKTNBHOE PeLLeHne 60MbLUMHCTBAE 38084, B KOTOPbLIX TPebyercs
CNEKTPanbHOe YNNOTHEHWE OMTUYECKIX KaHaMOoB.

MM6kaa apxuTekTypa o6opynosatus Z0S npenocTaBnsieT BO3MOXHOCTb PACLUMPEHUS
CICTEMbI N0 MEpe HeoBXoOMMOCTY.

O60opynoBaHiie BONOKOHHO-0MTIYEcKoi nnaTthopMsl Z0S MMEET MHAMAMLHOE KOM4ECTBO
HACTPOEK, MPW ero MHCTANMaUMU He TPeBYeTCs MPUBMEYEHUE BbICOKOKBANMMNLMPOBAHHbIX
CMeumarnicToB.

Mopynu

- Mopynb TpaHcnoxpaepa ao 10 [éut/c
(c pesepBupoBaHMEM 1 6e3
Pe3ePBMPOBAHIS ONTUYECKOr0 KaHarna)

- MOAyNb TpaHcnoHpepa a0 2,5 M6uT/c
(c pesepBupoBaHNEM 1 683
Pe3ePBMPOBAHIS ONTUYECKOr0 KaHarna)

- Mopaynb MykenoHpepa 2 x 1GE B 1 noTok
2,5 [éut/c

- MoAaynb MeanakoHeepTepa 1 [6uT/c

- MOfy/b CETEBOr0 YNpaBneHus

NnarnocTuka
+ MOHWTOPVHI NapamMeTpoB
- SFP-mopyneit
* PACLUMPEHHbIE BO3MOXHOCTY MOHNTOPUHIa
cobbITni
 BO3MOXHOCTb BKJTHOHEHIS JIOKAMbHbIX
11 yOanéHHbIX Wwnendos
« aBapuitHasi CBETOMNOMHAS VHONKALMS
Mutanue
« [1Ba CMEHHbIX 6rioKa nuTaHus
¢ pe3sepauposannem (AC+AC, AC+DC,

YnpaBnenue u KOHTpoNb paboTbI DC+DC)

- Telnet * BO3MOXHOCTb «rops4eit» 3amMeHbl 610ka
« Web NNTaHNS

- SNMP

- Syslog

« NTP

+ BO3MOXHOCTb OGHOBNEHUS
BcTpoeHHoro 10

« XYPHan CUCTEMHbIX 1 aBapUilHbIX
coobLLeHun



CucTembl ONTYECKOr0 YNI0THEHWA

lWlaccu Z0S
Mopenb Onucanne
10S-R2 Konctpyktue 1U 19”, 2 cnota ang ycTaHoBKM Mopynei, 1 uni 2 BCTPOEHHbIX 6110Ka NUTaHIS
10S-R8 Konctpyktue 1U 19”. 8 cnotos Ans ycTaHoBKM MOAyNeN, 2 CnoTa AN CMEHHbIX GNI0KOB NATaHUS
10S-R20 KonctpykTug 2U 19”. 20 cnotoB Ans ycTaHoBKM MOAynew, 2 CnoTa AN CMEHHbIX B1I0KOB NTaHUS
Moaynu Z0S
Mopenb Onucanue
20S-MNT Mopynb fns yaanéHHoro ynpaenenus no npotokony Telnet, Web u SNMP.
Mopynb npeaHasHayeH ang ycTaHoku B koHeTpykTve Z0S-R2, Z0S-R8 n Z0S-R20
205-TR-106 Mopynb TpaHcnoxpepa 3R. CkopocTb pa6oTsl ot 1,062 Méut/c (1GFC) no 10,51875 (10GFC).
- MMonb3oBatenbckii nopt SFP+, nuHeiHbIn nopt SFP+
205-TR-16 Mopynb TpaHcnoHgepa 2R. Ckopoctb pabotsl fo 1 [6ut/c (STM-1/4/0C-12/Gigabit Ethernet).
o Monb3osatenbekwit nopt SFP, maHeitHbIi nopt SFP
705-2xTR-46 Mogynb TpaHcnoHaepa 3R ¢ peaepBupoBaH1EM ONTU4ECKOro kaHana. CkopocTb pa6oTs

ot 1 [6ut/c po 4,5 F6ut/c. 4 x SFP, fByxkaHanbHbI v pexum pesepsupoBarns 141

Mogynb TpaHcrioHaepa 3R ¢ peaepeMpoBaHIeM ONTYECKOro KaHana. CKopocTk paboTkl

205-24TR-106 ot 1,062 l'6ur/c po 10,51875 6ut/c. 4 x SFP+, aByxKaHanbHbIA UK pexam peaepaupoBanis 1+ 1

Mopynb mykcnoHaepa. CkopocTb paGoTbl NMHEnHoro nopta 2,5 F6uT/c, CkopocTb paBoTsl ABYX

205-MUX-26 nonb3oBatensckux noptos 1,25 M6ut/c (Gigabit Ethernet). ITukeinblin nopt SFP, 2 x SFP
s N e N
Y3en cesasu 1 Y3en cBA3u 2
MapupyTtusatop MapLupyTtusatop

zlsx zlax
Z0S
MynbTunnekcop MynbTunnekcop
S BOnc
STM-1/4/16/64 6’\ STM-1/4/16/64
&xt = &
1GE | © 1GE
MapuwpyTtusartop MapuwpyTtusartop
A J A J
penocTaBnexne pasnnyHbix KaHanos Ha 6a3e ogHovi BOSIC
'd N\

LleHTpanbHbIN y3en

MapLupyTtusartop
Totax e N e N e N
;OS Touka npucyTcTBUA Touka npucyTcTBUA Touka npucyTcTBUA
3x10GE onepartopa onepartopa oneparopa
zelax Z]ax zlax
MyanmnneKcop E BONC Z0S BONC Z0S BONC Z0S
SDH = —C)— —C)— —(:)—
3 x STM-1/4/16/64 | &
3 3
e e
% nreE - .
= =
= =
w w
KommyTaTtop
. J

. J AN J

Oprann3auns Heckonbkux cepsucos no oo BOJIC ¢ naccyuBHbIM 0TBETBIIEHUEM



CucTembl ONTYECKOr0 YNI0THEHWA

BonokoHHo-onTMyeckas s P G o |

nnatcpopma Z0S.

[accuBHble ONTUYECKME

MyTETUNAEKCOpI. [MaccuBHble onTuyeckie Mynstinnekcopsl Z0S npegHasHayeHbl ans nepeaayu
pa3HopopHoro Tpadmka no BOJSC ¢ ncnonb3oBaHMEM TEXHOMOTUM CNEKTParbHOO

ZOS_CWDM ynnotHeHns CWDM

Z0S-CWDM-0ADM MaccueHbie  ontuyeckue  mynbrunnekcopbl  Z0S-CWDM  npepHasHadveHbl A

nepepayn pasHopopHoro Tpadka no BOJIC ¢ vcnonb3oBaHMEM TEXHOMOMAM ONTUYECKOrO
MYMBTUNNEKCUPOBAHNS CO CNEKTPanbHbIM ynnoTHeHWeM kaHanos CWDM (Coarse Wavelength

+ CKOPOCTb Nepeaadu Kaxaoro kaHana Division Multiplexing).
fio 10 leut/c Z0S-CWDM no3BonsieT OpraHn3oBaTh YNnoTHeHWEe 10 16 KaHanoB B ABa OMTUYECKMX
« IPO3PAYHOCTE» ANIS BCEX MPOTOKOMOB BOMOKHA UN [0 8 KaHanoB B OIHO OMTYECKOE BOMOKHO.
« QVanasoH paBouix TemnepaTyp: MaccusHble  onTudeckue  Mynstunnekcopsl  Z0S-CWDM-OADM  npepHasHadeHsl  Ang
—40. +70°C BbIflENEHNS-BCTaBK [0 4 KaHaNoB 13 OHOO MM [BYX OMTYECKIX BOSTOKOH.

Mynbtunnekcopsl  Z0S-CWDM  n Z0S-CWDM-0ADM  no3sonsiioT — opraHM30BbIBaTh
[ONONHITENbHbIE KaHaMbl NEpefayn faHHbIX 663 NPOKNaaKM HOBbIX BOSIOKOH, @ TakKE CTPOUTb

KOMNaKTHbIA Kopnyc BbicoTon 2/3U

* BO3MOXHOCTb Yry6NEHHOI YCTaHOBKM CETW C TOMONOTMEN «LenoyKa», «3BE3[a» WM «KOMbLO», MCMOMb3YA MNP 3TOM MUHUMYM
B cToMky 19" BOMOKOH.
« rapanTus 5 ner MynbTuniekcopsl  SBASKOTCS  MaCCMBHbIMM  YCTPONCTBaMW, T.e. HE TpeBywT nopadun

anexkTponuTaHns. PaclumpeHHbid TemnepaTyphbiil auanasoH (—40...+70 °C) nossonser
1CMONb30BaTh MYMETAMNNEKCOPbI B CAOXKHBIX KNMMATUHECKIX YCHOBUSX.

MyrbTyinnekcopb! NO3BONSIOT GbICTPO, MPOCTO W C MIHAMAMbHBIMI 3aTPaTamii NPOBECTY
MOJEPHU3aLMI0 CYLIECTBYIOWIEN WHAPACTPYKTYPbl; OHM He TPpeGylT HAaCTPOEK M MPOCTbl
B yCTaHOBKe. 3T0O MO3BONSIET BBECTW B 3KCMNyaTaLMI0 HOBble CepBiChl 683 MPUBMEYEHUs
BbICOKOKBANNMMLMPOBAHHBIX CMELNaN1CTOB.

zelsx zela)r
Z0S-CWDM Z0S-CWDM

M —>4:_ M

an

An 4_' g
i ®
PN Jrm—

Opranu3auns kaHanos nepegayn gankHbix no BOSIC ¢ ynnotHeHnem

116

Fotor Fotax
Z0S-CWDM Z0S-CWDM
GE Felax Tetax
ST - Z0S-CWDM-OADM Z0S-CWDM-OADM - ST
FC
10GE
Oprann3auns kaHanos nepefayn gaHHeix no BOTC
C BblfEeIIEHNEM-BCTaBKOM CEpBM1COB Ha NPOMEXYTOYHbIX y3rax
OnTHYecKHe NopTbI KapakrepucTHKM ONTHYECKHX NOPTOB Mutanme
« KOMYECTBO NHEMHbIX nopToB: 1 unn 2 « TWN ONTOBOSIOKHA: OAHOMOMI0BOE « He TpebyeTcs
* KONM4ecTso EXpPESS NnopToB: 1 um 2 + paboyvie 4nnHbI BOMH B COOTBETCTBUM Kn"crpvmunnoe HCNOJIHeHHe
- konmyectso cepsucos ZOS-CWDM: ¢ MC3-T G.634.2: 1270, 1290, 1310, - MeTannuyeckui kopnyc seicoton 2/3U,
2,4,8nm16 1330, 1350, 1370, 1330, 1410, 1430, 19" (c BO3MOXHOCTbIO Yrny6rneHHON
« KONMWYECTBO CEPBMCOB 1450, 1470, 1430, 1510, 1530, 1550, yCTaHOBKM)
20S-CWDM-0ADM: 1, 2, 3 unm 4 1570, 1530, 1610 Hm
« pa3bémbl onTu4eckix noptos: LC Ycnoens akcnnyarauun
- CKOpOCTb Kaxporo kaHana: no 10 [6ut/c + TEMNEepaTypa OKPYXaloLLen cpefbl.
« Tvn nonmposku: UPC -40..+70°C

¢ PEXUM paboTbl: KPYrnocyTOUHbIN



OnTuyeckme MynsTUNnexkcops

OnTnyeckune rurabutHble
MYNbTUNITEKCOPbI

'M-1Gx

« «IpO3payHas» nepenaya Tpagka
Gigabit Ethernet n notokos E1
M0 ONTUYECKON JINHAN CBA3N

« paboTa B TOMOJIOTMSX «TOYKA—TOUKE»,
«LienoYka», «KonbLo»

+ He3aBVCMMas CUHXPOHI3ALMA NOTOKOB
G.703/E1

- BO3MOXHOCTb NEPENAYN OBYX
He3aBycKMbIX noTokoB Gigabit Ethernet

- yno6HbIn Web-uHTepdenc
- ynpasneHue n MoHuTopuHr no SNMP

- rapantusa 5 ner

OnTHueckue NuHeiHbIe NOPTbi

« 2 He3aBUCUMbIX ONTUYeckKx nopta SFP

- cKopocTb paGoTsl 1250 Mént/c

Noptoi Gigahit Ethernet

« 2 He3aBMCUMbIX KOMBO-NopTa

- untepdeic: 100/1000Base-T

« pa3mep kagpa: 6o

Moprtei 6.703/E1

+ KOnn4ecTBo nopToB: Ao 16

- unTepdeic: G.703 2048 k6urt/c

- LMKNOBas CTPYKTYpa: Npon3BOSbHas

- He3aBucUMasi CUHXPOHM3aLIS NOTOKOB
G.703/E1

- W3BNIEYEHNE-BCTABKA M0G0 NoToKa
G.703/E1

H- 5088

——

Mynsrunnekcopbl TM-1Gx npegHa3HaydeHbl 19 OfHOBPEMEHHOA nepeaayn
naHHbIx Gigabit Ethernet n no 88 notokos G.703/E1 no BOJIC

Bo3moxHas Tononorus cetu

Mogens Konuuecteo noproe E1

TOYKA—TOYKA TOYKA—/BE TOMKH  Lenouka  KonbLo
TM-1GB 4,8,16 + + = =
TM-16L 4,8,16 F +* aF 4

Mynbtunnekcopsl [M-1Gx — aththeKTMBHOE pPELLEHWE [ MOCTPOEHNS COBPEMEHHBIX
ONTOBOMOKOHHBIX CETEN nepefaun AaHHbIX. Vcnonbays opHy BOJIC, nonb3oBatenb nonyyaet
OOHOBpEMEHHO C kaHanom Gigabit Ethernet no 16 kaHanos G.703/E1, npu atom nepepava
notokoB G.703/E1 He BAMSIET Ha CKOPOCTL Nepefaym AaHHbIx Gigabit Ethernet. Tun onTuyeckoro
BOJIOKHA W AanbHOCTb PaboThbl ONPEAENnsoTCs YCTaHOBNEHHbIM SFP-Moaynem.

Mynbrunnekcopsl [M-1Gx MoryT paGoTaTh B CETSIX G NUHEIHOM 1 KOMbLEBOA TONONOreN.
B y3nax cetu o6ecne4nsaeTcs 13BneyeHne-scTaska notokos G.703/E1.

MoTokn Gigabit Ethernet nepenatoTcs «Npo3padHo» Mexay MyNLTUMNIEKCOPaMi N0 CXEME
«TOYKA—TOYKa», @ CEeTeBas CTPyKTypa nepepa4n Tpacwka Gigabit Ethernet copmupyertcs
C MOMOLLbIO BHELIHUX KOMMYTATOPOB WM MapLLpyTM3aTOpPOB.

Mp1 NOCTPOEHWIA CETEN C TOMOMOTAEA «LeNoYKa» W «KOMbLO» B MPOMEXYTOUHBIX y3nax
nepenpuém faHHbIx Gigabit Ethernet ocyLecTBNSETCS C NOMOLLbIO BHELLHEro KOMMYTAaTopa Ui
MapLLpyT3aTopa, @ Nepenpuém noTokos E1 NpoucxoauT BHYTPI MyNLTANNEKCOpA.

Mp  COBOMHEHWM  MYMETWNMEKCOPOB  «TOYKA—TOYKA»  BO3MOXHO  LCMOMb30BaHME
OOHOBPEMEHHO [BYX OMTMYECKMX MUHMA CBA3WN [ONA NMEpedaqn [OBYX He3aBUCUMbIX KaHanos
Gigahit Ethernet.

MyrbTVINNeKcopb! 04eHb MPOCTbI B HACTPOWKE 11 YMIpaBIEHIA.

Ons yeenuyeHnss konuyectea noptoB G.703/E1 po 88 Bo3moxHO 06beauHeHne
MYTETUNNEKCOPOB B CTEK.

NMoptoi Ethernet

« KOMW4YECTBO NOPTOB: 2 (BCTPOBHHBIN
KoMMyTaTop)
- uHTepcheic: 10Base-T/100Base-TX

« MaKCuUMarbHbIA pasMep Kagpa:
1522 barra

- cKopocTb nepepayn aanubix: 10 Méut/c

+ MOPTbI UCMONb3YIOTCS NS YNpaBneHnst
MYTTVNSIEKCOPOM M Nepefaq AaHHbIX

« NOKarbHbIA XypHan cobbITui
- Syslog
JlnarHocTuka

- c6op cTaTucTLKK paGoTsl nopTos E1
Mo BPEMEHHbBIM MHTEpBAram

« J10KasbHble 1 yaanéHHbIe Whendb

+ ABAPWIHAs CBETOLVOLHAS MHOVKALMS
Mutanne

- yHuBepcanbHoe: ~220 B, =36...72 B
KoncTpykTuBHOE HCnonHenne

- meTannuyeckui kopnyc 19", 1U
(C BO3MOXHOCTbIO YrNYGNEHHOM YCTaHOBKM
B CTOVKY)

- nnata ans KoHcTpykTuea P-510

Tononorus cetn

o «TOYKE—TOYKE», «TOYKA—ABE TOUKM»,
«LIeNnoYKa», «KombLo»

YnpaBnexne u MOHUTOPHHT

- Web-untepceitc, SNMP yepes
BbifeNeHHbIA nopT Ethernet

- ynpasneHve Yepe3 VLAN

« COXpaHEHME 1 3arpyska KoHuMrypauum



OnT4eckne MynsTUNNIEKCOpbI

Fopopackas ATC ATC Fotax Totax
16xE1 M-1GB-16E1 'M-1GB-16E1 16 xE1 == ATC
[l == — D (-
Ul il = i
LRI B @ BOnc .
IP-ceTb GE / DASEI)_'SAI[\A
WHTepHeT
IPTV
KommyTaTop
Ethernet L2/L3 Paiionnas ATC
p
AGOHeHT ADSL
moaem  Crnnutrep
O6venuHerne roponckoii v pavioHHon ATC
C fnpegocras/ieHnem a60HeHTam JocTyna B MHTEpHET
n yenyr IPTV
Komnbiotep Tenesudop  TenedpoH
\.
~
LleHTpanbHbIi y3en
- ( 1) ( 1) ( 1
ATC Llax Ysen1 _ Yien2 _ Ysen3 _
16xE1 TM-1GL-16E1 Totax Totax Fotax
Il == e rM-1GL-8E1 IM-1GL-4E1 M-1GL-4E1

[N A @ BONC VAN BONC VAN BONC
Kowmyratop L3 / / @\ / @\ / @

<2’} 2xGE 4xE1 i}y <) 2xGE 4xE1 <] GE

F-ooo
e

F-ooo

- J Ml ==] il (== Il
[ A [ A [ A
[l 17  KommyTatop Il 10§ Kommyratop Il 10§ Kommyratop
ATC ATC ATC
- J - J - J

O6veauHenne yanos no BOJIC B Tononorvn «eno4ka» ¢ npenocTaBieHuem B kaxaoi Touke notokos E1 v Gigabit Ethernet

LleHTpanbHbIA y3en
Y3en 4
ATC KommytaTop L3 ATC
Ontu4eckoe «kosnbLjo» Ha [M-16L. i == W == || Kommyrarop
B kaxgom y3ne npegoctasnsiorcs notokn £1 HIHH HHIH IHHH IHHH
n Gigabit Ethernet.
16xE1]Tf <[] 2xGE 4xE1<frle <[] 2xGE
1 1
@&/ = \@
BONC rM-1GL-16E1 M-1GL-4E1 BONC
zlax z&/ﬂl
Tetox Fetax

'M-1GL-4E1

'M-1GL-4E1

2/51
'M-1GL-4E1

BOnc

BOnc

4xE1<]5]

4xE1 <L)

I| == Il ==

1l
(I
[ KommyTarop

ATC

il
(T
MM KommyTarop

ATC

Ml ==1
(T
LTI

KommyTatop

Y3en 3

Ysen1

ATC

Y3en 2




OnTuyeckme MynsTUNnexkcops

OnTuyeckie MynsTUNNEKCOpb

MM-227
MM-527

- OfHOBPEMEHHas nepeaaya JaHHbIX
Ethernet n go 16 kananos FXS/FXO/TH/
PTT n RS-232/485

* MOAynbHaA KOHCTPYKLMA NO3BONAET
ONTYMarbLHO BblBUPATL KOIMYECTBO
W TN KaHanoB CBA3K

« BO3MOXHOCTb PE3epBUPOBaHUS
no IP-ceTam

« rapaHTua 5 ner

HosuHka

Speedway

OnTnyeckue mynstunnekcopsl Speedway MM-227 u MIM-527 npeaHasHadeHs
0N OfHOBpemeHHoi nepepayn kaHanos FXS/FXO/TH/PTT, RS-232/RS-485
1 kaHana Ethernet no onToBONOKOHHOM NNHIK

Mynbtunnekcopsl Speedway no3BonsioT opraHv3oBaTb nepepady [0 16 TenedoHHbIX
KaHaroB, KaHanoB ToHanbHoi YacToThl (TH), RS-232/RS-485, kaHanos cBA3n ans npuéma un
nepeaayn PeYEBbIX COOBLLEHMA 1 TPAHCASLAN CUrHaNa yNpaBneHns PeXUMom npuém—nepeaaya
(HaxaTus TaHreHTbl) pagnocTaHumy. Mo kaHanam TH MoryT paGoTaTb aHanoroBble TeNedoHHbIE
annapartbl, akcUMUNbHbIE annapaTtbl U Mogembl Ang kaHanoB TH (06blyHble TeNedOoHHbIE
mozembl). Moptel TH nopaepxwealoT paéoTy B 2-x Unit 4-X NpOBOJHOM PEXUME.

YctaHoBka mopynen ¢ uHTepdeiicamm RS-232 n RS-485 no3sonsieT opraHv3oBaTh
aCVHXPOHHbIE KaHambl nepepayn AaHHbIX Ha ckopocTax ao 290 k6wut/c. MMoptel RS-485
NoaaepXmBaoT paboTy B 2-X Nk 4-X NPOBOHOM PEXIIME.

Brarogaps BCTpOEHHOMY 4eTbipexnopToBomy Kommytatopy Fast Ethernet Hapsmy
C BblUEyKa3aHHbIMI KaHamamu MoryT nepefaBaTeCsl faHHble Ethernet Ha ckopocTu
1o 100 M6uT/c. Tun onTM4eckoro BOMOKHa 11 AanbHOCTL pabaThl ONPeRenstoTcs YCTaHOBEHHbIM
SFP-mopynem.

OnTuyeckne MyNETUNNEKCOPbI PEANU3YIOTCA Ha 6a3e MyMLTUCEPBUCHBIX KOMMYTATOPOB
Speedway YCTaHOBKOA [OMONHUTEMbHLIX MOAYNEA W COOTBETCTBYIOLWMMM HACTPOMKAMU
MporpamMMHOro 06ecneyeHus.

Zelax Zelax

MM-527

Ethernet Ethernet

—=
A0 16X - -~ ----- Ao 16x
RS-232 ™ ** RS-232
RS-485 RS-485
FXS/FXOITY FXS/FXO/TY

[Nepenaya wecTtHanuatv nonb3oBaTenbekux nHTepgeicos (RS-232/485 n FXS/FXO/TH)
1 [jaHHbIX Ethernet no BOIOKOHHO-0MTUYECKON INHIUN CBA3U

Ethernet

Ethernet

(I ==
(I i
(I

[NeperoBopHble
yCcTpoWncTBa

[NeperoBopHble
ycTpowcTBa

[Mepenaya nByx kaHanos FXS/FXO, nByx kaHanos TY n nauHbix Ethernet
110 BOJIOKOHHO-0MTNYECKON JIMHN CBA3U



OnTuyeckme MynsTUNnexkcops

OnTuyeckie MynsTUNNEKCOpb

M-1-JIxy

« anbHocTb cBs3n Ao 120 kM no ogHomy

nnn ABym ONTUYECKNM BOJIOKHaM

CKOpPOCTb Nepeaaym aaHHbIx Ethernet
98,3 MéuT/c

«Mpo3payHasi» nepeaya noToKos
G.703/E1

nopnepxka VLAN

LONOMHUTESLHBIA aCUHXPOHHBIN NOPT

Mynsrunnekcopbl [M-1-J1XY — 370 3KOHOMMYHOE peLleHVe 41 nepegayn
no Bocbmu KaHanos G.703/E1 v kanana Fast Ethernet no BOJIC

Mynbrunnekcopsl  TM-1-114Y 1 TM-1-T18Y nossonsioT 0praHW30BaTh N0 OfHOI
BOMOKOHHO-ONTUYECKOA TMHWM CBSI3M OOHOBPEMEHHYIO Nepedady [0 BOCbMM MOTOKOB
E1, paHHbix Ethernet, CUHXpOHHOTO 1 ACWHXPOHHOTO KaHanos. MynsTUNNEKCopbl UMET
BCTPOEHHbI KoMMyTaTop Ethernet, 4To No3BONSET UCKMIOYNTL HEOBXOAUMOCTb MCNONb30BaHIS
[ONOSHUTENBHOIO KOMMYTATOpa Npi NOAKMIYeHUM HeGOMBLLOM KONYECTBA NOSb30BaTENEN.

B 3aBrcyMOCTY OT MOAUEUKALIW MYNBTUMIEKCOoPa AanbHOCTL Nepeaayyt no onToBOMNOKOHHOM

NEpenaUy AaHHbx RS-232 NHAM MOXeT cocTaBnsTb 40 120 kM no ogHOMY UK ABYM BOMOKHAM.

[ns YBENWYEHUS HAAEXHOCTM CBA3M MOXHO MCMONb30BaTh MOAMMMUKALIMM MYSETUMIEKCOPOB

 ONUMOHANLHBIA CUHXPOHHBIA NopT
C pe3epBHbIM ONTUYECKM NOPTOM.

nepenayn AaHHbIx V.35
Mpu ycTaHoeke fmononHuTensHoro mopyns YIA-3 nosiBnsieTcs BO3MOXHOCTb Mepenayn

* BOTPOBHHbI NOPT CRyXeGHO/ CUHXPOHHOTO noToka AaHHbIx V.35/RS-449/RS-530 Ha ckopoctn 2048 k6uT/c.

r010CcoBOW CBA3N

[uarHocTika paBoTbl MyNMETUNNEKCOPOB YMPOLLAETCS 3@ CYET HAanM4Ms CBETOAMOMHbIX
NHOMKATOPOB, reHepaLui aBapuiHbIA onoBeLLeHuid AIS 1 onoBeLLeHUs 06 0Tkase Npu NOMoLLW
«CYXUX KOHTAKTOB».

- yOanéHHoe ynpaBreHne no NpoToKony
Telnet

- yno6HbIn Web-uHTepdenic

+ ynpasnexue u MonuTopuHr no SNMP LAN |00 Moric [LAN
- rapanTua 5 ner Fotox Folax
MapupyTtusartop rM-1-ngy rM-1-ngy M
V.35 Ethernet aplpyTmsatop
LAN - OCHOBHOW KaHar >S&)
2048 k6uT/c @ ) BONC <
Crarums - { peaepBHblil kaHas .
ynpaeneHus h e '
= Ethernet ! 8xE E @
i A 5 A é '
= == ' v ) |
Telnet ATC ' E ATC
SNMP g = === =l
1l (NI
(I M
O6veguHenne ATC v ceTebix nHgpacTpykTyp y3nos no BOSIC
KapakrepucTuku
(]
Moprui G.703/E1 Mopr RS-232 Ynpaenexue u KOHTPoONb PaboTbl

+ KONn4ecTBo NopTos: 2, 4 unn 8
« uHTepapeiic: G.703 2048 keut/c

o TN nHTepdeca: DCE, aCuHXpOHHbIN
- ckopocTb nepepaum: ao 115,2 k6ut/c

- Web-untepdieic, SNMP, Telnet yepes
nopTbl Ethernet

« LMKMOBas CTPYKTYpa: NPoM3BOsbHas Mopr cnyxe6Hoi ronocoeok ces3n - C BHELLUHEro TepMiHarna Yepes
Noprei Ethernet - CTaHpapTHas TenedioHHas rapHIUTypa KOHCO”P'""'M nopr RS-232
« Konu4ectso noptos: 1 unn 3 ¢ pa3bémom Tuna stereo jack 2,5 Mm * C yAarneHHoro Mynerunnekcopa
- uHTepdeiic: 10Base-T/100Base-TX « CBETOBAsH W 3BYKOBAsi MHAMKALMS Bbl30Ba + JIoKanbHbIE 1 YAANEHHbIE LUNerdbl
« nopaepxka Ethernet-kaapos: Mopr YNU-3 ¢ «CYXWE KOHTEKTbI»
no 1316 6ant (Bktoyas VLAN) « NI0CTIEH0BATENbHbIA YHIBEPCANbHbIA MopT:  MHTAHKE
OnTHuecKue NopTbi V.35, RS-449, RS-530 . ~2208B
« Konn4ecTso nopTos: 1 unn 2 * PEXMM PaboTbl; CUHXPOHHbIM . =20..728B

» ckopocTb nepedayn: 2048 k6ut/c KoHcTpyKTMBHOE HCNONHEHHe
« NNacTMaccoBblit KOpnyc
- MeTannuyeckui kopnye 19", 1U

- nnata ans KoHctpyktuea P-12 / P-510

« TN ONTUYECKOro BONOKHa: SM
KOMMYECTBO BONIOKOH: 1 unn 2
MaKcuMarnbHas aankHocTb: A0 120 km
pexum pe3epsipoBaHng 1+1



OnTuyeckme MynsTUNnexkcops

OnT4eckuin MynsTNIeKcop — 1

]_ - - = —
M-1-CC-8i80 [ s = -
. 8 BXO[I0B «CYXVIE KOHTaKTbI» |/|HJJ,yCTpVIaJ'IbeII7I MyﬂbTVIﬂJ'IEKC(Jp angd ﬂBpEﬂ,aHI/I n I'IpVIéMa COCTOAHMNA BOCbMU

8 BLIXON0B «CYHE KOHTEKTED NHTEP(EINCOB «CyXIE KOHTAKTbI» MO OMTUYECKOMY BOMOKHY

« paBoTa N0 OFHOMY BOTIOKHY Mynitunnexcop [M-1-CC-8i8o — ycTpoiicTao, BLINONHSIOLIEE NEPEaYy U MPUEM COCTOSHUS
NHTEP(ENCOB «CyXME KOHTAKTbl» MO OMTUYECKOMY BONOKHY. Mynktunnekcop umeet 8 BXopos

* TEMMNEPATYPHbIV Anana3oH 1 8 BbIXOMOB.

—40...+70°C

MyrbTvnnekcopbl pa3paBoTaHbl C Y4ETOM 3KCMNyaTaUi B CHOXHBIX TEMMEPaTYpHbIX
- rapanTusa 5 ner

yenosusx (—40...70°C), 4To no3BonsieT Wcnonb3oBaTh MyMLTUMNMEKCOPbl B HEOTANMMBAEMbIX
MOMELLIEHISIX.

MyJ'IbTVII'IJ'IEKCOpr He TPEBYIOT HUKaKMX Ha4asbHbIX HACTPOEK, ANs UX YCTAHOBKI HE TPEBYTCH
MPVBNEKaTh BbICOKOKBAMNMULMPOBAHHbBIX CMELNAINCTOB.

8 BXOZ0B Zelax Fetax 8 BbIX0M0B
«cyxve koHTakTbl»  M-1-CC-8i-80 M-1-CC-8i-80 «CyXu€ KOHTaKTbI»
_'.;._> -

..... R——
- -
8 BbIX0g0B 8 BxopoB
«CYXW€ KOHTaKThI» «CYXW€e KOHTaKTbI»

Opraumn3auns nepegayqn v npuéma cocTosHui
8-v uHTEpC(hericoB «cyxve koHTakTbl» o BOSTC

Peneiinbie nopTbi Jlnneiinbiii nopr Mutanue

+ KONMWYECTBO BXOMOB «CyXME KOHTaKThl»: 8 + KOMW4ecTBO NopToB: 1 . ~2208B

+ KONMWYECTBO BbIXOOOB «CyXME KOHTakTbi»: 8  « Tun nopTa: SFP KoHcTpyKTHEHOE HCNONHEHHE

+ TIN pa3béma: NlnarnocTuka + METaNMMYECKUA Kopnyc
KnemmHas KOroaKa nop BUHT « CBETOAMOAHAS UHOMKALWS « BO3MOXHOCTb KPENMEeHNa K CTeHe

- pereiHble Beixopsl: 30 B, 1A
« HOPMarbHOE COCTOSHUE PENeiHbIX Ycnoens akcnnyarauum

BbIXOM0B: PA30MKHYTO « TEMrepaTypa OKpyXaloLLen cpems!:
- Bpems otknuka: 300 mke -40...4+70°C

- pa3mep: 30x183x153 mm

- OTHOCUTESIbHAA BNaXHoCTb: 0T 5 0o 95%
6e3 KoHOeHcaTa



O6opynosaHue BY cea3u no J13M1

Annapatypa BY casan

K-J13901

- O[IHOBPEMEHHaS MOfEPXKa CTapbIX
11 HOBbIX TVMOB [AT4MKOB TENEMETPUM
(no 6 kananos, 19200 k6uT/c)

« YNyYLUEHIE Ka4eCcTBa Nepenayn peyn
11 YBENYEHNE KOMNYECTBA rON0COBbIX
kaHanos no 4

- nepepayva faHHbIx Ethernet
no BY cBsau

» COXpaHeHve pa3fensHoro ynpasneHns
CYCTEMaMU PENENHON 3aLLNTSI
1 NPOTMBOABAPWIAHOM aBTOMATUKN
1 CUCTEMAMM NEpeaayn peyu
1 TeNnemeTpun

- rapantusa 5 ner

CoBMecTMMOCTb ¥ CKOPOCTb Nepefavu
- TpéxkaHanbHble cuctembl ACK-3, ABC3
- 0JHOKaHanbHble cuctemsl ACK-1, ABC1
« BO3MOXHOCTb paboTkl C ABYX-, LIECTU-
11 ABEHAMLATNKAHANBHLIMIA CUCTEMAMN
OcHoBHble napameTpbi paboTbi
- CKOPOCTb NEpefayn faHHbIX:
— no 108 k6ut/c
N9 4-X-KaHarbHoA cuCTeMb!
— 1o 80 k6éuTt/c
N9 3-X-KaHarbHOA cuCTeMb!
— 1o 50 kéut/c
[N9 2-X-KaHarbHOA cUCTeMb!
— 110 25 KéuT/c
4N 1-KaHarbHov CUCTEMbI

- [nana3oH pabouunx yacToT: 36...1000 Iy

Annapatypa K-J13I — achtheKTUBHOE 11 3KOHOMUYECKM BbIrOOHOE PELLEHUE AN
MOAEpHM3aUny nnn 3amenbl cuctem BY ceazu no J13[1

Annapatypa Zelax K-J131 no3sonsieT opraHv30BaTh LMGPOBOV KaHar CBA3W N0 AMHUAM
anekTponepenayn Hanpspkennem 35...500 kB 1 o6ecneyuTb TenedoHHy0 CBS3b M Nepefady
naHHbIx nHTEpdencos RS-232 co ckopoctbio 100...19200 6u1/c B pexume HenpepbIBHOTO
MOHUTOpMHIa. KOMMNEKC COBMECTUM W C HOBBIMM, 11 CO CTapbIMU CUCTEMaMU TENEMETPIM.

Peann3oBaHa BO3MOXHOCTb TPaH3UTHOIM Nepenaqu ronocoBkIX AaHHbIX.

Hanu4ve aHanoroBoro pexyMa No3BONISIET COXPaHWUTL TOMOCOBYI0 CBSI3b AAXE B Criyyasx
CYLLIECTBEHHOrO YXy/LIEHWS NOMeX0B0i 06cTaHoBKW. Hanpumep, npu o6neaeHernn J1301.

P3C

FXS
FXO -+-i- canle

™
RS-232 < -

Ethernet

Fotar MopcTtaHuus

K-nan
FXS

Ethernet

3amena cyiecTsyoimx cuctem BY casan

- HOMWHabHas Nosoca 4acToT OAHOro

HanpaBneHns Ans 3-X KaHanbHoi

cuctembl: 12 Ky

HOMMHaMbHas Nofoca YacToT 0OHOro

HanpaBneHns Ans 2-X KaHanbHoi

cuctemsl: 8 kl'y

HOMMHaMbHas Nofoca YacToT OOHOro

HanpaBneHns ans ‘1-kaHarnbHow

cuctembl: 4 kly,

Monb3oBaTenbckue uHTephecsl

- 6 x RS-232/TM/MMO

« 4 x FXS/FXO/TH (tun kaxporo nopta
YCTaHaBNMBAETCS MONb30BaTENem)

« Ethernet

YnpaBnenne u KOHTpoONb paboThl

« C nepegHeir naHenm npu nomoww XK
11 KnaBuaTypbl

« C MEepCOoHanbHOro KoMnbioTepa Yepes
nopt RS-232 u Ethernet

« C YOanéHHOro yCcTponcTaa

« BO3MOXHOCTb 06HOBNEHUS 10

Mutanue

- yHuBepcanbHoe: ~220 B, =20...72 B

KoHcTpykTHBHOE HCNONHEHHE

- [1Ba MeTannuyeckux kopnyca 19”,
1U kaxppiit, ang K-J13M 6e3 BY 6noka

- [1Ba MeTannuyeckux kopnyca 19”,
1U kaxablit, 1 0BUH METaNMNHECKI
kopnyc 19", 4U gns K-N3MM ¢ BY 6nokom



Mopgemsl

Mogem Ans CunoBbIX MUHNRA

MPC

- pa6oTa no Harpy>XeHHoMy
11 HEHarpy>XeHHOMY Kabenio

e apantaums K N3MeHALWNMea
XapakTepPUCTNKam nomex

« CleuyanbHble BbICOKOYCTONYMBbIE
anroputMbl 06paboTKy CUMrHaNoB

- paboTa B TOMOMOMNN:
«TOYKA-TOYKA» U «TOYKA-MHOrOTOYKa»
no npotokonam ModBus
1n M3K-101/104

« noptbl RS-232/485 n Ethernet
« HanpsxeHve nuHv ot 0 po 35 kB

« rapanTusa 5 ner

- =

COLOOOonG i ctootbooe

Mopnem ans nepegaun gaHHbix Ethernet, RS-485 nnn RS-232 no cunoBbim
NHUSM HI3KOTO 11 CPEIHEr0 HanpsKeHus

Mopem MPC — ato yakononocHoe ycTporctso PLC, koTopoe no3BonsieT opraHi3oBath
nepenadyy nanHbix Ethernet, RS-232/485 no cyuiecTsyiollen CUroBoi NpoBOAKE UN NoBomy
[pYroMy Kabento, He NpeHasHa4eHHOMY 13Ha4anbHO [iMs CBS3N.

[ns nepegaun [OaHHbIX MOOEM WCMOMb3YET BHYTPEHHIOW ANEKTPONPOBOAKY 34aHUS,
BO3MYLHY0 Unn KkabenkHylo J13MT cpemHero WnM HU3KOTO HAaMPsKEHUS, BUTYIO napy unu
KoakcuanbHbIA Kabenb. duanasoH pabounx YacToT cocTasnset oT 10 go 500 klu. uenHas
ckopocTb nepeaayn ao 100 k6uT/c.

B pa3BeTBNEHHO 3HEProCeTV MOEMbI 0GECTEYMBAIOT NEePeaayy AaHHbIX C aBTOMATUHECKO
afpecauvrer 1 MapLIpyTM3aUned, a TakKe BbINONHIOT (yHKLMIO PETPAHCNISTOPOB.

an/IMEHEHVIE MOemMa aKkTyarnbHO B 3afadax nepegadqn MHMOpPMaUMM 0T KOHTPOMNepoB
TENEMETPUN, OXPaHHOM CUrHaNM3aumy, Pexnoy3epos, CYETHMKOB 3IIEKTPO3HEPTIAV W T.1M.

6...35 kB . Cucrema
— BUAEO-
o HabnogeHus
f v
__/
CepBep
zelax
MpucoegnHnTens
(kannep)

Ethernet

KoHTponnep

Oprann3aims KoHTPOMS YAanésHoro 06bexta

Mopr RS-232/485

« KONW4ecTBo nopTos: 1

- uenu: RxD, TxD, GND (RS-232), Rx+/-,
Tx+/- (RS-485, mynnexc), D+, D-
(RS-485, nonynynnexc)

* PEXVM NEpeaymn AaHHbIX: aCUHXPOHHBIN

- BbIOOP TMMNa MHTEPGENCE: NPOrPaMMHbIN

- 3alLKTA OT NEPEHANPSKEHNA «CyXue
KOHTaKTbI»

« KOMM4ecTBo BXopoB: 1

 MH. / makc. Tok: 1 MA/ 12 MA

NMopr Ethernet (onynonanbho)
« KOMW4ecTBO NopToB: 1
« uHTepdeic: 10Base-T/100Base-TX
Jluneiinbiid nopr
o (M3nyeckasi MHUS: CUNOBON Kaberb
« MOAKIOYEHME K NMHUK: 0AHOMA3HOE
1 MexdasHoe
- BCTPOEHHbIV 610K conpsikeHns (kannep)

YnpaBnexne n KOHTPONb PaboTbi

« CBETOANOAHbIE VHOMKATOPGI

« yepe3 nopt USB (rpacmueckas ytunuta)
Murtanme

- =24B

« ~ 230 B 4epea BHeLwHui Bl

« ~ 380 B yepe3s BHewwHWiA B
KoHncTpyxkTMBHOE MCNONHEHMKE

Ro 04«8 « MNAaCTMACCOBbIA KOPMYC
» EMKOCTHOE 1 VHOYKTWBHOE NDUCOBAVHEHVE . ennoue v DIN-peiiky
no 10 kB

YcnoBusa akcnayarauum
- TEMMepaTypa OKpyXatoLlel cpedbl:
-40...+70°C

- yacToTHble amanasoHsl: 30...90 kly,
95...144 «T'y, 150...490 «l'y

« KOMM4ecTBo peTpaHcnauwi: no 10



Mopgembl

N e N
MoacTtaHuusa MoacTtaHuusa Mpeanpusatue
35kB @ 10 kB @
Zotax Kannep Ka"”gl
Mogem  lMpucoeauHuTens - '
Hucnetyepckast MPC (kannep) dplar Mopem
/ﬁ ,ﬁ Kannep Moagembli
- Ethernet MPC
=5 L J Ethernet .
CuéTumk
Hatynk
\.
e N
MoacTtaHuusa [Jomoxo3ancTeo
@ Kannep
Kannep Totox
Folax Moaem
Kannep Mogaembl MPC
MPC
Ethernet
eme CuéTumk
Hatunk
\
C6op TenemeTpun ¢ 3Heproo6beKToB
MNoacTaHuus
(Il (==
(NI
(NI
-
Foton OucneTtyepckas
Mogem
Kannep MPC -
RS-485
—(ﬁﬁ = i =
\§
BMnn
Cunogoit
kabenb
nUTaHus CurHanbHble OrHK CurHanbHble OrHK
Kannep Kannep Kannep
- RS-485 RS-485 RS-485
Zelax %Iax zelax
Mogem Mogem Mogem
MPC MPC MPC

KOHTpCU'lb COCTOSIHUSA CUTHAIbHbIX OrHEN




KapakrepucTuku |

Mopgemsl

Mopgem onsg aHanorosbIx
CUCTEM nepenayn

M-ACM-rNr-2

* YHUKarbHbIA LMMPOBON MOLEM,
Mo3BONALLNA B MUHUMATBHbIE CPOKN
NOCTPOUTL LMCPOBLIE KaHas bl Yepes
ACI (tvna K-60, K-300 n 7.1m.)

NPy H3KNX 3aTpaTax

- CKOPOCTb Nepefaun aaHHbIX
0o 640 kéut/c

+ M03BONSIET MCMOMNb30BATL YaCTb
pecypcos ACI1, paboTaioLlei
B 06bIYHOM PEXMME

+ BO3MOXHO 1CMOMb30BaHEe TPaKTOB
Bcex [ ACI gnst nepegaym faHHbIX

« coeauHseT vyepe3 ACIT 6a3oBbie
cTaHLyu coToBoi cetn GSM

 KO3((ULMEHT OLUMBOK
no anemexTam — He 6onee 107

 rapaHTua 5 ner

g N s BB —— O ¢

B e — ?i]‘i

Mopem M-ACI-M-2 npeaHasHadeH Ans nepeaaqn AaHHbIX MO BblOENeHHbIM

NnepBn4HbIM 1 BTOPUYHLIM TPYMMNOBbIM

Tpaktam ACIl, a Takxe no NUHENRHbIM

Tpaktam cuctem Ttuna K-60M un K-24 MmaructpanbHbIX, BHYTPU30HOBbIX

11 BEOOMCTBEHHLIX CETEll CBA3N

Bepcus Pa6ovas MakcumanbHas
moaema Tpakr Wmnepanc yacrora, CKOpOCTb Nepepaum

M-Acn-nr-2 KMy JlaHHbIX, K6UT/C
rm nrr 150 Om 60,6...107,7 320
BI'n BIT 75 0m 316...412 640
BIe BIT 75 Om 452...548 640
JIT60H JIT K-6001 150 Om 16...112 640
JIT608 T K-60M 150 Om 152...248 640
124 NT K-24 150 Om 12...108 640

Mopem M-ACI--2 o6ecneynBaeT 0praHM3aLuMio [ynnekcHOr0 CUHXPOHHOMO KaHana
¢ MakcumaneHoit ckopocTblo 640 kéut/c (320 k6ut/c B Bepcum [MTM) wnn gynnekcHoro
aCVHXPOHHOTO KaHana ¢ makcumanbHoi ckopocTeid 230,4 k6ut/c. B mMogem MOXET 6biTh
yYCTaHOBIEH A0NONHUTESbHbIA MHTEPENCHBIA Mopyrb ¢ nopTom E1 unm Ethernet ¢ noapepxkoi

VLAN.

Mo CpaBHEHWUIO C APYrMn BapuaHTaMi opraHin3aunn Lll/IdeOBbIX KaHanos nepena4qn AaHHbIX,

npu ucnons3oBanun mopemos M-ACTT-MT-2 ka

nuTanbHbIE 3aTpaThl U 06bEM MOHTaXHbIX p860T

MWHUManbHbI 1 CBA3aHbI, KaK Npasnmo, TObKO C I'Ipl/lOﬁpBTEHI/IBM 1 YCTAHOBKOW MOOEMOB Ha

rpynnoBoit (rpynnoBbIe) AW NUHERHBIA TPaKT.

AHanorosas
Cucrtema
crn Mepenaun
Zetax (cnmny (K-sgn, K-300...) Zotax
M-ACn-Nnr-2 r M-ACn-nr-2
no 320 Br Br fo 320
Kbutic Bepeust MMM ~ P | P | BepcuA MM Kbut/c
(o . i
E1 E1
Ethernet 60--r-1 08 |||| : Ethernet
V35 . 312..552 312..552 . V35
Ky Ky

[Mepenay4a naHHbIX Mo TpakTy nepeu4Hoi rpynnbl ACT

Jluneiinbiii nnTeptpeiic mogema

« KaHan CBSA3u: B COOTBETCTBU C MPUKA30M
MC P® ot 08.01.97r. N2 4

* BUO MOAyNgummu: MHoromepHas AOM

- KOOMPOBaHWE: KackafHoe 1ChpaBnsioLee

« [ONYCTUMbIiA CABUM YacTOTbl B KaHane
cBa3n: =6 Ty

« MEePeKpbIBAEMbIii A11ana3oH YpoBHEN
nepepaun: —50...—3 obH

- MEPeKPbIBAEMbIif A1ana3oH YpoBHEN
npuéma: —42...—10 gbH

NMonb3oBarennckue nHTEPLhEiChI

« Ethernet 10Base-T/100Base-TX

- E1

- YMK-2 (RS-232, V.35, V.36, RS-449,
RS-530, X.21, V.10, V.11)

YnpaBneHne n KOHTPONb PaboThbi

- C nepeqHeit naHeny npu nomotm XK
11 KNaBUaTypbl

« C MNEPCOHAmNbLHOMO KOMMLIOTEPa Yepes nopT
RS-232

« ¢ ynanénHoro mopema M-ACM-MT-2

+ BCTpOEHHBI ES-TecTep
no pek. MC3-T G.821

NOKarbHbIA 1 YOanéHHbIn Wrendgsl

- CBETOAMOAHAS aBapuitHas MHAMKALMS

- BbIBOJ] ABAPUIHON CUTHANN3aLmMm Ha
«CYXME KOHTaKTbI»

Murtanme

- yHuBepcanbHoe: ~220 B, =20...72 B

KoncTpyxkTHBHOE MCNONHEHWE

- metannuyeckuin kopnye 19”, 1U



Mopgemsl

SHDSL.his-mogem ¢ nopTamu
Ethernet, RS-232

M-1-MElA

Mopem M-1-META npegHasHadeH Ans nepepaym faHHbix Ethernet n RS-232

CUMMETPUYHAs CKOPOCTb Nepenaqin Mo OOHOW WM HECKONbKAM MedHbIM napaM C CyMMapHO/ CKOPOCTbIO
[aHHbIX fo 15 Méut/c no 1 nape no 60 Méut/c
1 po 60 MéuT/c no 4 napam

ynanéuHoe ynpasnetue 8 VLAN MakchmansHas Rnuna nunuw, km,
CKOPOCTh, KGHT/C NpM KCNONbL30BaHKKM Kabens Tuna:
(no opHoii nape)

BCTpOeHHbIN BER-TecTep
nN-0,4 TNN-0,5 KCnn-0,8  Kcn-1,2 3Kn-1,2 MKC-1,2

«CYXWNE KOHTaKTbl», BbIBO[/BBOL

1024 53 7.8 17 18,2 28 30

- ynpaBneHue 1 MoHUTopuHr no SNMP 2048 43 6.2 12 13,3 20 21
- rapauTus 5 ner 6144 23 34 57 6.3 85 9
15296 06 1 34 3.8 5,2 5.5

Mopem ucnonbayet TexHonorno SHDSL.bis n no3sonseT opraHn3oBaTh CUMMETPUYHbINA
kaHan co ckopocTbio 0 15 M6uT/c no ogHoi nape. Mpu ucnonb3oBaHuy 4-x nap cymMmapHas
CKOPOCTb Nepeaayn aaHHbix aocTiraet 60 Mént/c.

Hanuuve unTepdeica «Cyxme KOHTaKTbl» NO3BONSET BLIBOAUTL MHAOPMALIAID O COCTOSHIAM
MOfIEMa Ha BHELLHEE CUrHarnbHOe YCTPOCTBO, @ TakxKe MCNob30BaTh MOAEM [NA Nepeaaqu
MHGOPMALIK C ABTHIKOB, UMEIOLLMX MHTEPMEIC «CyXMe KOHTaKTbI».

Ethernet T For Ethermet
emet  m-1-mEra M-1-MEFA erne

15 Méut/c :
1 napa

lNepenaya fanHbix Ethernet no megHoi nape

Ethernet]i Felox Felox 4[Ethernet
M-1-META 60 Méur/c M-1-META
Rs-232 — == - S EELLLLELEE [ = Rs2

«CYXMe KOHTaKTbI» «CYXMe KOHTaKTbI»

[Nepenaya [anHbIX pasnnyHbIX MHTEPericos no 4 napam
¢ cymmapHoi ckopocTsio go 60 Meut/c

Mopr Ethernet Ynpaenenne n KoHTponb paboTbl Mutanmne
- nopaepxka VLAN (802.1Q) - Web-untepdeiic, Telnet, Console, SNMP, . ~220B, =36..72 B
- noppepxka QoS Syslog, SSH KoHCTpyKTHBHOE HCNONHEHHE
Moptui SHDSL.his * NPV NOMOLLW MIKpONEpeKITo4aTened - NNacTMaccoBbIil KOPNYC
« CKOPOCTb Mepegayi: * BHEMOIOCHOE YNpaBIieHne No KaHary - metannuyeckuir kopnyc 19", 1U
-0 15,2 Méut/c no opHo nape SHDSL.bis - nnata Ang koHcTpyktvea P-12 / P-510

BCTpoeHHbIN BER-TecTep
NOKanbHbIE U YAANEHHbIE LNendb

— no 30,4 Méut/c no gBym napam

YcnoBusa akcnayarauum
— no 60,8 M6uT/c no 4eTbipém napam yarak

- TEMNEpaTypa OKPYXXaIoLLIen Cpefbl:

« Konmuyectso noptos: 1, 2 win 4 + BbIBO[] aBapUIHOI CUrHanmM3aLmm 15 145 °C un —40...+55 °C
Moptei RS-232 Ha «CyX1e KOHTaKTbI»
- KonuyecTso nopTos: 1 unn 3 (3asucuT OT * BBOA VH(OPMALWN C VHTEP(DeIica «Cyxue

MOOMcmKaLAK) KOHTaKThI»

* PEXMM PaboTbl: aCUHXPOHHbIA, DCE
« ckopocTb nepedayn: go 230 k6uT/c



Mopgemsl

HpycTpransHbin mogem SHDSL
¢ nopTamu Ethernet

MM-225RW

paboTocnoco6HOCTL MpY TeMnepaType
—40...+40°C

paboTa B TOMOMOMUAX «TOYKE—TOUKE»,
«TOYKa—MHOroTo4Ka», «Lenoyka»,
«KOJTbLIO»

BCTPOEHHbIN 4-NOpTOBbIA KOMMYTATOP
¢ nopnepxkoin VLAN

« yno6HbIA Web-uHTepdenic
- KOHTponb no SNMIP
« BCTpoeHHbIn BER-TecTep

- rapantna 1,5 roga

Speedway

MM-225RW — 310 MOAEM C PaCLUVPEHHbIM TEMMEpaTypHbIM Anana3oHoM,
npeaHa3HaueHHbI Ans nepeaayy aaHHbix Ethernet no ogHoi uni ABYM BUTbIM
napam

Mopem MM-225RW — ato npocToe, 3((eKTVBHOE M 3KOHOMUYHOE PELLEHWE A
MOCTPOEHWS TEXHOMOrYECKMX ceTer Ethernet no NpoTsXEHHbIM MEHBIM IMHASM CBSI3N.

MM-225RW o6beavHseT B ce6e ABa HeadasBucuMblx Mogema SHDSL, yto nossonger
OpraHW30BbLIBATb CETU MEPeaydl AaHHbIX Pa3NNYHbIX TOMOMOMAN: «TOYKA—TOYKA», «LEnoYKa»,
«KOMnbLo». Kpome Toro, YCTPONGTBO MO3BOMSET YBEMMYUTL CKOPOCTb NEPEAayn AaHHbIX MyTem
1CNONb30BaHNS [BYX MEHbIX NHWA 0AHOBPEMEHHO.

B MM-225RW peanu3osaHa noaaepxka npotokona RSTP, 4to 4aéT BO3MOXHOCTb CTPOUTL
TEXHOMOMYECKE CETU C PE3EPBUPOBAHUEM NIMHUIA CBA3M. [TEpeKoYeHE Ha PE3EPBHbIN KaHan
Mpn 0TKa3e OCHOBHOTO NPOW3BOANTCS B @BTOMATUHECKOM PEXUME.

Mopem pa3paboTaH C Y4ETOM 3KCMyaTaumi B CIIOXKHbIX YCNIOBUSX: «MIOXME» NNHIAK,
OTpULATENbHbIE TEMNEpaTypbl 1 T.N. Mopfem NpoLEn TECTUPOBaHIE Ha POCCUVCKIX CETSX.

Mopaembl 04eHb NpocTbl B YMPaBReHWM 3a CYET WHTYWTWUBHO-MOHSTHOrO MHTEpdeica,
brarogapa 4emy MpW KX YCTAHOBKE W 3KCMiyatauuy HET HeobXOmyMOCTW MPUBIIEKATH
BbICOKOKBANMU(ULMPOBaHHbIX CMELNan1CToB.

Ti_elax Zelax fi_elax
MM-225RW MM-225RW MM-225RW

S i S S

3 Méwut/c 3 Méwut/c
1 napa

1 napa

SHDSL Ethernet Ethernet Ethernet SHDSL
3 Méwut/c 3 Méwut/c
1 napa 1 napa

E/ﬂl zelax zslax
MM-225RW MM-225RW MM-225RW
N T R e
3 Méur/c 3 Méw/c

1 napa
Ethernet Ethernet Ethernet

1 napa

O6benuHeHne ceTv B TOMOIOMN «KOSbL0» C pes3epsBnpoBaHnem

zelax zela)r

Ethernet MM-225RW MM-225RwW Ethernet
SHDSL

2 napsl
Pesepsuposanue 1+ 1

Pesepsuposarue no cxeme 1+ 1

Kapakrepuctnkm |

Moproi Ethernet

- KOMM4ecTso nopTos: 4

« PEXuMbl paBoTbl NOPTOB: access, trunk
- Ka4yecTeo o6enyxueanus (QoS)

Mopr SHDSL

- ckopocTb nepenayu: no 3072 kéurt/c

« KONMW4ecTBO NOPTOB: 2

- koaguposaHue: TC-PAM 8/16/32

QlwarHocTuka PesepBupoBanne KaHanoB CBA3M
- BER-Tectep - pesepeupoBaHie kaHanos SHDSL
- ping, traceroute no cxemam 141, «konbLo»
« CTATWCTMKA MO NOpTam W MHTepdecam Ycnoeus axcnnyarauum
+ JTOKasbHbIE 11 YOaNEHHbIE WNendbl . —40..+40°C
+ @BapuiHasi CBETOQMOAHAS Mutanne

VHOVKaLWA. . ~220,=36...72 8B
Ynpaenenue W MOHHTOPHHT KonctpyxTueHoe ucnonnexme

« Web-urrepdeiic, Telnet, Console, SNMP, . nnacrmaccosbiit kopnyc
Syslog

- komaHaHas ctpoka (CLI)

- ynpasneHve vepes VLAN

« Mnata Ans KoHcTpykTuBa P-12



Mopgemsl

DSL-mopem ¢ noptom RS-232

M-16041

LYNNEKCHBIA CUHXPOHHBIA 1NN
ACUHXPOHHBIN PEXUMbI PaboTbl

He BHOCUT 3afiepXXeK npu nepefaye
[18HHbIX

BCTPOeHHbIN BER-TecTep

rapautua 9 ner

Mopnem M-160[]1 npegHa3HayeH ans nepenayit aCUHXPOHHOT0 U CUHXPOHHOIO
NOTOKa [aHHbIX N0 ABYXNPOBOAHOM (U3NYECKON NIMHUM

MaKcumanbHas CKOpocTh, KGHT/c flanna nunwn ana KaGens, km

(cunxp./acuuxp.) TNN-0.4 TNN-0.5
160/115,2 42/3,0 56/46
80/ <5786 47/34 6.8/5.0

Mpw nomoLuy mopemos M-160[01 MoXHO opraHi30BaTh CBSA3b MEXAY MapLUpyT3aTopamu,
KOMMbIOTEPaMI, KOMMLIOTEPOM U TEPMMHaNoM 1 [pyroii nopo6HOi anmapaTypoii Mo
[BYXNPOBOAHON (H3N4ECKOI NHN (CUMMETPUYHOI BUTOI Nape).

Mopem no3BonsieT TpaHCNPOBaTb N0 OAHOMY AGMONHUTENBHOMY YMPaBSIOWEMY CUrHamy
B K&)OO0M HanpaByeHnn npu paGoTe B aCHXPOHHOM PEXIME.

0011 (DTE) - - 0011 (DTE)
M-160011 M-16001

- - 5L

oo rsa3p —F 10 160 kGuric Rs-232 L Jra—c

ADMT-mopem 115,2 k6ut/c
¢ noptom RS-232

M-1131

« MOBbLILLEHHasA YCTON4MBOCTb
K UMNYNbCHbIM NomMexam

- aBTOMATWYECKas afanTaLus
K napameTpam (uan4eckon NiHUM

e @BTOMATM4eckKasa agantauiq
K N3MEHSALLINMCA XapaKTEPUCTNKaM
Nnomex

o ACMHXPOHHBIN 1 CUHXPOHHBINA PEXUM

- rapantua 3 roga

Mopem M-115[] onTM131poBaH Ans NCNoNb30BaHNS Ha AMHHBIX 3NYECKIX
NIMHASIX CBSA3W HI3KOro Ka4yecTBa. JTO WieanbHOE PeLUeHWe, ecnii B NEPBYHD
04epe/b BaxHa HaJEXHOCTb Nepeaayn MHhopMaLmn — W3Oenie rapaHTupyeT
rnepenayy AaHHbIX 6e3 oLwn60oK B NI06bIX YCIOBUSX.

Makcumanbhas Makcumanbhas Annna nunwn ana kaGens, km
CHMMETPHYHASA acHMMETpHYHas
CKOpPOCTb, KOUT/C CKOPOCTb, KOUT/C NN-0.4 mm MKC-4x4x1.2 m
115,2 230,4 7.0
57,6 115,2 11,0
30 60 13,0
1,2 2,4 41,0 > 140,0

Wcnonb3yemas TexHonorus nepepayn fanHeix ADMT ocHoBaHa Ha OAHOBPEMEHHOI pabaTe
BOMbLIOr0 KOMMYECTBA Y3KONOMOCHBIX KaHanos. 1o kaxaoMy 13 Hux nepedaéTcs onpeaenéHHas
4acTb 06Liero Tpagmka, CKOPOCTb MEpedadl [aHHbIX B Y3KOMOMOCHbIX KaHanmax MOXEeT
N3MEHSTLCS B 38BMCUMOCTM OT COCTOSIHWS MIMHWM 11 MOMEXOBON 0BCTAHOBKM, YTO OCOGEHHO
BAXHO MPY HAMNYMW Y3KONOMOCHBIX NOMEX.

CKUpOCTb nepena4n naHHbIX B CUHXPOHHOM PEXMME MOXET 0CTUIraTh 128 k6ut/c B Kaxaom
HanpasreHnn.

LleHTp 06GpaboTku
NHOopMaLuumn

Zotax Zotax [atumnk
M-1150 M-1150 &
1 1 napa
RS-232 —— £i0 15,2 k6T RS-232 =



Mopgemsl

SHDSL.his-mopgem ¢ nopTamu
Ethernet, E1, RS-232/485
n FXS/FXO/TH

MM-221

- nepepnayva Ethernet co ckopocTbio
no 12 Meéwut/c

- nepeaaya nonHbIX U YacTUYHbIX
notokos E1

- 10 4 x FXS/FX0/TY

- nopaepxka uHTepdeicos G.703, E1,
V.35, RS-232, RS-485, RS-449,
RS-530, V.10, V.11

- pabota B pexxume DTE/DCE
- BCTpoeHHbIn BER-TecTep
- ynpaBneHue 1 MoHUTOpuHr no SNMP

- rapaHTua 5 ner

Speedway

SHDSL.his-mopem MM-221 npeaHa3HadveH ans nepepadn gaHHbiX Ethernet,
E1, V.35, RS-232/485 1 FXS/FXO/TH no opHoit nnn aBymM BUTLIM Napam

HanHbie Ethernet nepepaiotcs ¢ noppepxkoidt VLAN n QoS. Mopem MoxeT paGoTaTb
C NOMHBIMW UMW 4aCTU4HbIMI NaToKamin E1.

MopynbHas koHcTpykuys SHDSL . bis-Mopema no3sonseT ycTaHoBUTL OfMH UNW 1Ba Mopyns
PACLUMPEHMS 11 OPraHM30BaTh HE3ABICHMbIE KaHambl Nepeaayl AaHHbIX.

Mopnem nopnepxusaeT pexumbl paéotel DCE v DTE, 4To no3sonsieT noaknio4aThes aaxe
K 060pynoBaHMIO, KOTOPOE HE UMEET BXO[a CUHXPOHM3ALMN.

OpHoBpemenHo C KkaHanom Ethernet mopem nossonser opranu3osaTb [0 4-X KaHanos
FXS/FXO/TH wnmn RS-232/485.

Vnpasnexne SHDSL.bis-mofeMom ocylLECTBASETCS NOKANbHO Yepes3 ynpaBnsiolwni nopT
1nn yaangéxHo no npotokory Telnet. YaanéHHoe ynpaBreHe MOXHO OpraHi30BaTh YEpe3 nopt
Ethernet unn kaHan SHDSL.bis.

SHDSL.bis-Mogem ¢ CUHXpOHHbIMI NMOPTamMK PeanuUayioTcst Ha 6a3e MYMLTUCEPBUCHBIX
KOMMyTaTopoB Speedway YCTAaHOBKO/ HOMONHUTESNbHBIX MOMYMEA 1 COOTBETCTBYHOLLMMM
HaCTPOVKamn NporpaMMHOro 0BecneyeHus.

LononHuTenbHyto MHchopMauuio o nnatdhopme Speedway MOXHO HaliT B pasgene
«MynsrucepsucHas nnatgopma Speedway» kaTanora.

Ethernet Ethernet

po 8 Méut/c
1 unm 2 napsl
Ethernet Ethernet
po 12 Méut/c
1 unun 2 napsl
1o 1o
4 x RS-232/485 4 x RS-232/485
Ethernet Ethernet
?éelax zelax
MM-221 MM-221
00 12 Méurt/c
1 unn 2 napsl
ao o
4 x FXS/IFXO/TY 4 x FXS/FXO/TY
0 Zz/ax zﬂlﬂl 0
4xE1 MM-221 MM-221 4 xE1
Een I e L S oo
= 1 vnn 2 napsl )



Mopgemsl

Ckopo
B npoaaxe

MOHBM-I/BMBDVITBJ'Ib

J13IN 3enakc

« 6OMbluas AANbHOCTL CBA3N Mopnem-n3meputens J1311 3enakc npeactaBnsieT co6oil aBTOHOMHOE YCTPONCTBO,

« He TpeByeT 06CnyXMBaHNS npeaHasHa4eHHoe Ans ycTaHoBky Ha J13M1 ¢ Lenblo n3MepeHns eé napaMeTpoB.

. DaBOTa B HENMLIEH3MDYEMOM [Nepenaya VHAOpMALMY B ANCNETHEPCKWA LEHTP ANS nocneaytoLen 06paboTku
PavoavanasoHe OCYLLECTBNAETCSA MO pagMoKaHany.

+ BbICOKas HaEXHOCTb 06MeHa Mopewm-uameputens 1311 3enakc o6ecne4msaer:

MHCOPMALMEN B CIOXHOW NOMEXOBON

- cbop TenemeTpuy TOKOBEAYLLEro NPOBOAA: NPOTEKAKLMA TOK, YPOBEHb BUBpaLN,
o6cTaHoBKeE

Yron HaknoHa, TemnepaTypa, BNaxHoCTb, AaBNEHNE W OpYrne napameTpbl;

« rapanTus 5 ner « (PUKCaLMIO aBaPUIHBIX CUTYALWIA N0 MECTY M BPEMEHU C UCMOMb30BAHNEM JaHHbIX
[T10HACC;

« MEepefaqy AaHHbIX M3BMEPEHUI M0 paavoKaHany Ha Gonblue PACCTOSHIS B CHOXHOM
MOMEXO0BbIX 06CTAHOBKE C BO3MOXHOCTBIO PETPAHCTISLMN CUrHAMa.

Mopem-un3ameputens J13M 3enakc ABNSETCS SHEproHe3aBMCUMBbIM YCTPOMCTBOM Gnaroaaps
MNCNOMb30BAHMI0 MCTOYHMKA MUTAHWA C WHOYKUMOHHBIM CbEMOM 3HEPrAM OT JIHEHOIO
nposoga. Mofem paccunTaH Ha [SIMTENbHYI0 3KCMIyaTaLuio B CIOXKHBIX YCIOBMSX, He TpebyeT
0GCNYXMBAHAS, B T.4. 3aMeHbI 3NIEMEHTOB MATAHIAS.

BHBHDBHI/IB Ha NMHUW 3NeKTponepega4y CETM MOAEMOB-VI3MEpPUTENEN 3enakc no3sonseT
3(h(DeKTVBHO pewaTb 3aAaqy NoCTPOEHNSA CUCTEMbI MOHUTOPWUHIE W MOBbILLIEHNA HaAEeXHOCTU
dJyHKLlVIOHI/IpOBaHVIﬂ ANEKTPUYECKUX CETEN.

OucneTtyepckuin
LEeHTp

A
o

Folax
Mopaem-usmeputenn \

((‘ — ’)) PetpaHcnsiums
paauocvrHana
PeTpaHcnsums
paauocurHana

Felax

=
Mopem-uamepurernb
[laTunk Toka
AkcenepomeTp

[atumk
TeMneparypbl
11 BITAXXHOCTH

VICTOYHMK nuTaHms
C MHOYKUMOHHBIM CbEMOM
3Heprum ¢ BJ1



\HBEpPCHbIE MYNETVNNEKCOPBI

HBEpCHbIE MYMLTUNMEKCOPSI

MM-221
MM-225

nepefaya faHHbIx Ethernet E1, V.35,
FXS/FXO/TY no Heckonbkum KaHanam
G.703/E1 n V.35

MPOnyCKHas crnocobHOCTb
no 16 Méwut/c

BO3MOXHOCTb OPraH13aLmi «GUTOBOI
Tpy6bi» V.35 Yepes Heckonbko
kaHanos E1

nepeaaya ogHoro notoka E1 yepes
HECKOMbKO YacTU4HbIX E1

paboTa B pexxume MocTa (bridging)

nopoepxka VLAN

BCTpOeHHbIN BER-TecTep

rapanTua 5 ner

Speedway

NHBepcHble mynstunnekcopsl MM-221, MM-225 npeaHasHadveHbl  Ans
nepefaynt AaHHbIX PasfnyHbIX MHTEPGENCOoB No HeckomnbkiM KaHanam G.703,
E1 1 V.35 Ha ckopoctn 1o 16 Méut/c

B otnnyvie 0T 60MbLLHCTBA YCTPOACTB, OCYLLECTBASIOLLMX MHBEPCHOE MYTLTVNNEKCHPOBaHIE,
MM-221 1 MM-225 no3sonstoT nonb3osaTentio nony4nTs He Tonbko Ethernet, Ho n V.35, E1,
FXS/FXO/TH. O6opynoBaHie MOXET paboTaTb He ToNbko Yepes KaHanbl G.703, Ho 1 vepes E1
1 V.35, npu atom ponyctuma nioGas KOMBUHALWMS KaHanos.

Mepenaya [aHHbIX Mexay cermeHTamin ceTi Ethernet MOXET 0CyLLECTBRSITLES Kak Yepes
TpaHcnopTHsle ceT SDH/PDH 1 papunopeneiHble NUHUM CBA3W, Tak W N0 MEAHBIM NIMHWSM
cBa3u. B cnyyae BbIxoaa 13 CTPOS 0BHOMO MM HECKOMbKMX KaHANoB MyMETUNNEKCOP NPOAOIXNT
nepeaaYy AaHHbIX N0 OCTABLUMMCS KaHanam.

bnarogapsa ncnonb3oBaHMio OpUrMHANBHOMO anropuTMa KOMMEHCALIAN 3aEPKEK MHBEPCHBIN
MYNETUNIEKCOP NO3BONSIET NEpeaaBaTh NONHbIA noTok E1 nnm naHHbie V.35 Yepes Heckomnbko
4acTUYHbIX KaHarnos E1.

ViHBEpCHBIE MYMBTANMEKCOPLI PEanuayloTcs Ha 6a3e MyMLTVCEPBMCHOTO KOMMyTaTopa
Speedway yCTaHOBKOA [OMONHMTENbHBIX MOAYNEA W  COOTBETCTBYIOWMMM HACTPOMKaMM
nporpaMmHOro 06ecneyeHuns.

[ononHuTenbHylo WHGopMaumio o nnatdopme Speedway MOXHO HaiT B pasgene
«MynsTicepBicHas nnattopma Speedway» kaTanora.

_=éelax Z]zx
MM-221/225 MM-221/225
Ethernet 16 M6uT/c Ethernet
VLAN VLAN
DR P — —— — ——i—— — — — ERMUX
E1 8 X E1 E1
V.35 V.35
FXSIFXOMY FXSIFXOMY
[Mepenaya BbicOKOCKOPOCTHOrO KaHana Ethernet yepe3 4 kaHana E1
zelax zelax
MM-221 MM-221
no 4 xE1
V.35 V.35
0 IMUXPH3 - LI M U X 0
16 Mouic - 16 MouTic

Opranv3auns «GutoBovi TpyGbi» V.35 yepe3 Heckonbko kaHanos E1




Kpocc-KOHHEKTOpbI

Kpocc-koHHekTopbl E1

MM-221
MM-522

« kpocc-kommyTauus no 20 notokos E1
« moaynu ¢ nopTamm E1 n IKM-15

« CMHXPOHM3aLms 0T nioGoro nopta E1
WA OT BHYTPEHHETO reHepaTopa

- nepeaapecauys curHanuaauun 2BCK

« BO3MOXHOCTb HACTPOMKIA PE3EPBHBIX
ICTOYHUKOB CMHXPOHM3ALINAN

« BCTPOEHHbIN nopT Ethernet
« BCTpOeHHbIn BER-TecTep
- ynpaeneHue n moHuTopuHr no SNMP

« rapanTua 5 ner

Speedway

Kpocc-koHHekTopbl E1 MM-221 1 MM-522 npepHa3sHaueHbl 11 KOMMYTaLAN
no 20 notokos E'1 Ha ypoBHE OTOEMNbHbIX TAAMCNOTOB

Konuuecteo cnotoe ans YCTaHOBKH MaxcumansHoe

Monenn AONONHATENHBIN MOAYNEH Konu4ecreo notokos E1
MM-221 2 8
MM-522 5 20

Kpocc-KoHHeKTOpbl 06ecneynBaloT rMGkoe pacnpefeneHne OaHHbIX Mexay noptamu E1
YCTPOACTBA 11 MO3BONSIOT NEepefaBaTh AaHHbIE MOGOT0 BXOAALIEro TailMcnoTa Nio6oro noToka
B Mi0GOI MCXopALLMA TaiMcnoT. BoamoxHa nepeaapecauns curHanuaauum 2BCK.

CVHXPOHN3aLMS  KPOCC-KOHHEKTOPA MOXET OCYLLECTBAATHCS OT MoGOr0 mopTa wnmn ofT
BHYTPEHHEro reHepatopa. Ha3Ha4yeHME ONHOrO WM HECKONbKAX PE3EpBHbIX WCTOYHIKOB
CYHXPOHM3aLUMI NO3BONSET W36eXaTb aBapuitHOM CUTYaUWMM B Crly4ae OTKa3a OCHOBHOIO
NCTOYHMKA.

Kpocc-KOHHEKTOPbI MMET BCTPOEHHbIE CPEACTBA MAWArHOCTMKWA W TECTUPOBAHMWS, YTO
o6ecneynBaeT GbicTpOE 0BHapyXeHWe owwnbok 1 ynpollaeT obenyxusaHue ceTw. BER-TecTep
M03BOMSAET MPOBOANTL TECTUPOBAHME KaHANOB CBA3M, OPraHW30BaHHbIX B NHOGbIX TANMCIIOTaX
ntoBbIx NopToB ycTpoicTea. Mognepxxka npotokona Syslog No3BonseT OTNPaBNsTb CUCTEMHbIE
1 aBapWIHbIE COOBLLIEHNS Ha LEEHTPANbHbINA CEpBEP YNPaBrEHNS.

YnpaBneHe Kpocc-KOHHEKTOPOM OCYLLECTBMSETCS NOKanbHO Yepe3 ynpaBnsiowmii nopT
W1 yaanéHHo no npotokony Telnet. YhanéHHoe ynpaBneHne MOXHO OpraHn30BaTh Yepes nopT
Ethernet, B BbifieneHHbIX TaitMcnoTax notoka E1 1 B Sa-Gutax (BHEnonocHoe ynpasnexue).

Kpocc-KoHHEKTOpbI peanuayloTcs Ha Ga3e MYMLTMCEPBUCHBIX KOMMYyTaTOpoB Speedway
YCTAHOBKO/ AOMOMHMTESNbHLIX MOAYMEeA U COOTBETCTBYIOLUMMM HACTPOMKAMW MPOrpamMMHOr0
obecneyeHus.

[ononnutenbHyio MH(opMaumio 0 nnatdopme Speedway MOXHO HailTM B pasnene
«MynbricepsucHas nnatdopma Speedway» katanora.

Zg[ax

MM-221
Ethernet

E1

SRIDEE

Elax zelal
MapLupyTtusartop MM-522 MM-221

&5

E1

Ethernet

E1

BRIDGE!

no18
MOAKIOYEHMIA Fetax
MM-221

Ethernet

E1

V.35

Arpervipoarne 1o 18 pasnnyHbiX nogkoYeHni
110 YacTu4HbIM noTokam E1



[M6KMEe MyNBTUNNEKCOPbI

[6K1Ee MoayrbHbIe
MYTBTUNNEKCOPbI

MM-22x
MM-52x

« moaynu ¢ nopTammn G.703, E1, V.35,
RS-232/485, SHDSL.his
1 FXS/FXO/TH/PTT

- BCTPOEHHbIN nopT Ethernet

« BO3MOXHOCTb KPOCC-KOMMYTaLAN
no 20 noTokos E1

« 13BNIEYEHVE-BCTaBKa TalMCII0TOB

« BO3MOXHOCTb HACTPOMKIA PE3EPBHBIX
ICTOYHUKOB CMHXPOHM3ALINAN

- BHEMONIOCHOE YrPaBneHne
B Sa-6uTax notoka E1

« (DYHKLWS aBapUINHOM KOMMYTALMK
nopToB E1

« pexxum nepega4n o 4 x E1
yepe3 V.35

+ BCTpOeHHbIn BER-TecTep
« ynpasneHie 1 MoHuTOpUHr o SNMP

- rapantusa 5 ner

Speedway

[bkne mopynbHble Mynbrinnekcopel MM-22x 1 MM-52x npegHa3HayeHsl
[Ns nepeaayn aaHHbIX Heckonbkux kaHanos Ethernet, E1, V.35, RS-232/485
n  FXS/FXO/THY/PTT  4epes nwoboe KaHanoobpa3syiollee 06opynoBaHue
¢ vHTepcencamn E1, V.35, a Takxe no MeaHbIM NIMHUGM CBSI3M

Konuuecrso Konuvectso Konuuecteo

planse noproe Ethernet nopros SFP cNoTOB

MM-221 1 - 2
MM-225 4
MM-227 3
MM-522 1 -
MM-525 4
MM-527 3

N A O =~ =

MynbTunnekcopsl No3sonsioT MOAEPHU3MPOBATL cyLecTayiolLmMe DSL-kaHankl, onTuyeckue,
CMYTHIKOBbIE W PAAMOpEnenHbie MUHUA CBA3W C WHTepdercamu V.35 1 opraHn3oBaTh Ha UX
ocHoBe nepepady gaHHbix E1, V.35, RS-232/485 n Ethernet ¢ coxpaHeHuem uMelOLLeics

NHXPACTPYKTYPbI.

MM-22x 1 MM-52x nossonstoT opraHu3oBaTh B kaHanax SHDSL.bis, E1, Ethernet
Tened)oHHbIE KaHarbl, Mo KOTOPbIM MOryT pafoTaTb Kak 0BGbl4HblE aHaroroBble TENedoHHbIE
annapatbl, Tak 1 hakcUMUbHbIE annapaThl 1 Mopembl A5 kaHanos T4 (06bl4Hble TENetoHHbIe
Mogembl). Mpn nepegaye ronocoBbIX faHHbIX MCMONb3YETCS AMHAMYECKOE BbIAENEHIE NONOCh
kaHana. Moptbl TH MoryT paboTaTh B ABYX- NI YETLIPEXNPOBOHOM PEXMME.

Mopyne MIME-PTT ycTaHaBnuBaeTcs B oGopynosaHne MM-22x/52x Speedway ¢ Lenbio
OpraH13auMM KaHana CBSI3N MeX[y YOanéHHOW PafMocTaHUMER M KOMaHOHO-[MCTETHEPCKIAM
MyHKTOM B CUCTEMaX YNPaBREHNS BO3AyLLUHbIM ABWKeHEM. 06ecne mBaeTcs MpéM 1 nepenada
PEYEBbIX COOGLLEHMIA N TPAHCAALMS CUTHaMa YpaBNeHIs pexMoM NpuéM—nepeaaya (Haxatie
TGHrEHTbI) PAANOCTaHLMN.

VnpaBnexne MyNbTUNMEKCOPOM OCYLUECTBASETC NOKaNbHO Yepe3 YnpaBnstowmi nopT
wm ypanéwHo no npotokony Telnet 4epes nopT Ethernet, no kaHanam V.35 u SHDSL.his,
B BblENEHHbIX TaiiMcnoTax notoka E1 1 Sa-6utax Hynesoro TaimcnoTa. Mogaepxka npoTokona
Syslog no3BonseT 0TNPaBNSTL BCE CUCTEMHBIE COOGLUEHNS Ha LIEHTPANbHbI CEPBEP YNPaBNEHNS.

[M6kne MOMyrbHbIE  MYMBTMMNEKCOPbI  PeannayloTcs Ha  6a3e  MyNBTUCEPBUCHbBIX
KOMMYTaTopoB Speedway YCTaHOBKOA [HOMONHUTENbHBIX MOMYMEA 1 COOTBETCTBYHLLMMM
HACTPOKaM1 NPOrPaMMHOT0 06ecneyeHus.

LononHuTenbHyto MHchopMauuio o nnatdhopme Speedway MOXHO HalT B pasgene
«MynsrucepsucHas nnatgopma Speedway» kaTanora.

Telax

MM-522
n x FXS/FXO/TY
. Mynstunnexcvposarine
E1, SHDSL bis nxV.35 PasmN4HbIX 063088~
nxE1 TENbCKYIX JaHHBIX 1
ronoca g notok E1
Ethemet unn SHOSL bis

,,’ i""” E"” \\\

MM-52x MM-22x

nxFXSFXomy  [Togkmio4eHne okoHeYHbIX
nxRS-232485  yCTPOVICTB C UHTEpheicamn
FXS/FXO/TH/RS-232/RS-485/

| 4
n X FXSIFXOITY
n x RS-232/485

SDSL.bis, E1, IP

Ethernet Ethernet

Ethernet o nornyeckou
A\ ™ Zyton TONOSIOMVN «TOYKA—~MHOrOTOYKE»
\;isl?’ﬁgqyx%%\ MM-22x 11 10 hy3NHECKON TONOSOMN
“5 e «KOfbLO» C PE3EpPBMPOBAHIEM

n x FXS/FXO/TY



[lpeobpa3oBaTent NoCNeaoBaTeNbHbIX VHTEP(ENCOB

Mpeo6pasoBaTensb
RS-232/485 B Ethernet

MM-22x
MM-52x

= BCTPOEHHbIN MapLLpyT3aTop

+ rarnbBaHN4eckas passaska
RS-232, RS-485

- Mepefaya daHHbIX Ha HECKOSILKO
YCTPOWCTB OQHOBPEMEHHO

« ynpaBneHue 1 MoHuTopuHr no SNMIP
1 SSH

- rapaHTua 5 ner

Speedway

Mpeobpasosatenn MM-22x, MM-52x npepHasHaueHbl [Ans NOOKIOYEHUS
K ycTpoiicTBam ¢ HTepdercamn RS-232 n RS-485 vepes cetb Ethernet

Mopens Konuuecteo Konuuecteo Konuuecteo Konuuecteo nopros
cNoToB noprog Ethernet noproe SFP RS-232 unu RS-485
MM-221 2 1 - fo 8
MM-225 1 4 - no 4
MM-227 1 3 1 104
MM-522 3 1 - 1020
MM-525 4 4 _ 1016
MM-527 4 3 1 1016

MNpeobpasosatenn MM-22x, MM-52x nossonsitoT pelwatb 3afadn no cHOpy AaHHbIX
C nocnenoBaTenbHbiX 1 Ethernet wHTEpdIENCOB pasnuuHbX YCTPOWCTB W Mepedadn ux
no kaHanam DSL, E1, Ethernet, BOJIC.

Mpeo6pa3osaHue faHHbIX UHTEpdencos RS-232/485 B Ethernet moxeT ocylecTBRsSTLCS
B pexwumax TCP-knuent, TCP-cepeep, UDP, Telnet v BupTyanbHoro nopra.

Mepepnaya naHHbIX MHTEpdeidcoB RS-232/485 MoXeT oCyLIECTBNAThCS HA OCHOBHOI
1 pe3epBHbIii Cepeepbl CO0pa OQHOBPEMEHHO, MPUYEM B KayecTBE OTBETHOrO WHTepdeica
MOXET BbICTynaTb He Tonbko Ethernet, Ho n RS-232/485, paBotawowmit B pexume
«TOYKa-MHOroTO4Ka».

MNpeoBpa3oBaTenu peanuayloTcs Ha G6a3e MHOTOYHKLMOHAMNLHOM nnaTtthopMbl Speedway
YCTAHOBKO/ [AOMONHUTENbHBIX MOAYNEA W COOTBETCTBYHLIMMM HACTPOAKAMI MPOrpaMMHOr0
obecneyeHns.

HononHuTenbHyo MHA(OpMaLMio 0 nnatcopme Speedway MOXHO HailTM B pasfene
«MynbTucepsucHas nnatdopma Speedway» katanora.

Felax SHDSL.bis Fetax SHDSL.bis Zetax Zetax

MM-225 E1 MM-525 E1 MM-527 BONC MM-227
Ethernet Ethernet
b

no16x <

po16x <
RS-232/485 Ethenet

Ethernet RS-232/485

Ethernet RS-232/485

PesepBHbIli cepeep
c6opa AaHHbIX

OcHoBHoW cepsep
c6opa AaHHbIX




Ethernet-mocTbl

MopynbHble Ethernet-mocTbl

MM-22x

- nepefava faHHsIx Ethernet yepes
E1/G.703, IKM-15, V.35, SHDSL.bis

- MOAAePXKa PacLUMPeHHbIX Kaapos
Ethernet

- mexaHnambl QoS (VLAN ID, 802.1p)
- ynpaBneHue 1 MoHUTOpuHr no SNMP

- rapaHTua 5 ner

Speedway

MopynbHble Ethernet-moctel MM-22x npepHasHadveHbl Ans 06beauHeHUs
nokanbHbIx ceteit Ethernet no kananam G.703, E1, AIKM-15, V.35, a Takxe
Nno MeJHbIM NUHUAM CBS3M

Konuuectso KonuecTso noepKuBaeMbIX
Moaens noproe Ethernet WAN-nopros
MM-221 1 2
MM-222 1 4
MM-225 4 2

LLnpokuir BbIGOP MHTEPCIEICHBIX MOAYNEN NO3BONSET OpraH3oBaTh Ha MM-22X pa3nuyHble
TVNbI NOAKIIOYEHNIA B paMKax 0AHOTO YCTPOCTBA M TEM CambIM 0GecrneymnTb nepeaady Tpatiuka
Ethernet uepe3 nioByl MHKPACTpykTypy. B cnyyae M3MEHEHMst YCMOBUI NOMKMIOYEHMS
HEOBXOAMMO NNLLb 3aMEHUTL MOfYMb, & HE YCTPOACTBO LIENMKOM, YTO SBNSETCS [OMNOMHUTENBHbIM
npenmyLecTeomM Ethernet-mMocToB 1 06ecneynBaeT 3aLuUTy UHBECTULMA KIIMEHTA 11 ONepaTopa.

Ethernet-mMocT noapepXuBaeT paclumpeHHsle kappekl anvHoit 1600 GaiT, YTo no3sonseT
«Mpo3payHo» nepenasath AaHHble VLAN/Q-in-G/MPLS.

Mopmepxka CTaHOAPTHbIX MPOTOKONOB 06ECrevnBaeT CoBMecTUMOCTb Ethernet-moctos
C TESIEKOMMYHIKALMOHHBIM 060pYHOBaHIEM APYIUX MPOV3BOUTENEN.

MO,EI,yJ'IbeIB Ethernet-mocTbl no3sonsioT OpraHn30BaThb CETK nepefaydn AaHHbIX Pa3finyHbIX
TOMONOMM: «TOYKA—TOYKA», «LienoyKka», «3Be3fa», «KOsbLo» U UX KOMBUHALMY.

MopynbHble Ethernet-mocTel peanuayioTcs Ha 6as3e MyMLTUCEPBUCHBIX KOMMYTATOPOB
Speedway YCTaHOBKOA [OMONHUTEMbHLIX MOAYNEA W COOTBETCTBYIOWMMU HACTPOMKAMM
MporpamMMHOro 06ecneyeHus.

HononnuTenbHyo WHA(OpMaumio 0 nnatdopme Speedway MOXHO HailTM B pasfene
«MynbrucepsucHas nnatdopma Speedway» kaTanora.

_ iélax
Zelax _
Mﬁ_zzz MM-221 Ethernet
SHDSL bis
RDEE BRIDGE
G.703/E1 ‘
G.703/E1
ST
zelax Ethernet zelax

Ethernet MM-221 MM-221 Ethernet

I

G.703/E1
G.703/E1

Telax

MM-225 4 x Ethernet
BRIDGE

SHDSL.bis |[ZRIDEE

e
Ethernet

MocTpoexne pacnpenenénHoi cetn Ethernet
Ha ocHoBe kaHanos G.703/E1 v MegHbIX nuHWA cBA3N



Yertporictea poctyna G.703

YcTpoicTBO A0CTYNa K KaHanam
G.703 ¢ nopramu Ethernet

M-2b1

o 1 vnn 4 nopra Ethernet

nogaepxka VLAN

o BO3MOXHOCTb OFPaHU4EHUs CKOPOCTY
nepenayn faHHbIx Ethernet
¢ warom 1 kéut/c

- BCTpoeHHbIN BER-TecTep

- rapautua 5 ner

YetpoiicTso foctyna M-2b1 npeaHasHayeHo Anst COBANHEHUS CErMEHTOB CETeil
Ethernet yepe3 niobyto KaHanoo6paayioLLyto annapatypy ¢ uHTepdeircom G.703
2048 k6uT/c, a TaKxe No (U3NYECKIM NNHIM CBA3N

JAnuna nunmm ceasu no kanany 6.703, km,
NPy UCNONb30BaHWK Kabens Tuna:

TNN-0,4 (anamerp xunbi 0,4 mm) TNN-0,5 (anamerp xunbi 0,5 mm)

2,0 24

M-2B obecneunBaeT NOCTPOEHIE KaHaNa CBA3M, «MPO3PAYHOro» s NoBbIX NPOTOKOMOB
n otBeyaeT TpebosaHuam cTaHpapTa IEEE 802.1Q, nossonss ucnonb3oBaTb TEXHOMOTMIO
BUpTYanbHbix ceTer (VLAN).

Ynpaenevne M-2B71 1 KoHTponb ero napaMeTpoB OCYLLECTBASETCS Yepe3 nopT Ethernet
npu nomoluy Telnet unm Yepes TepmMmuHanbHbIA nopt RS-232.

Yetporieteo pgoctyna M-2B61 BeinyckaeTcst B BapuaHTax ¢ 1 u 4 nopramu Ethernet.
BapuaHT ¢ 4 nopTamn ocHalLEH BCTPOEHHbIM KoMMyTaTopoM Ethernet.

Fotax Fetax

M-2B61 M-2B1
VLAN 2048 kGutic 2048 K6u/c VLAN

CoepuHenve cervenTos ceteii Ethernet yepe3 kaHanoo6pasyloLuyio annaparypy
c uHTepepesicom G.703 2048 k6ut/c

YCcTpoicTBO AOCTYNA K KaHanam
G.703 ¢ noptom V.35

M-20

« YHMBEpcanbHbIi Ludposoin nopT YIA-2:
V.39, RS-530, V.36, RS-449, X.21,
RS-232 (V.24), V.10, V.11

* PEXUMbI MECTHOMO W yOanéHHoro
Lunendos

- BCTpOeHHbI BER-TecTep

« ucnonHeHve ISA ons NpoMbILLINEHHbIX
KOMMbIOTEPOB

« rapanTua 5 ner

Vetpoicteo poctyna M-2[] npenHa3Ha4eHo Ans nepefayit CUHXPOHHOTO NOTOKa
naHHbix nopta YIMK-2 (RS-232, V.35, V.36, RS-449, RS-530, X.21, V.10,
V.11) yepes niobyio KaHanoobpasytollyto annapatypy ¢ uHTepdercom G.703
2048 «kbut/c, a TakKe No U3NYECKUM FIMHIM CBSI3M

YeTpoiicTeo goctyna M-2[] no3sonsieT nogknioynTb LndpoBoe 060pya0BaHIe C CUHXPOHHBIM
nopTom K kaHany G.703 2048 keut/c (E1 6e3 dpeitmunra) cuctem SDH/PDH, papvopeneiHbix
CTaHLWIA, ONTUYECKMX MYMBTANNEKCOPOB, a Takxe annapatypbl VIKM-120.

Mepemaya B KaHane OCYWECTBNSETCS B CMHXPOHHOM pEXWUME CO  CKOPOCTbiO
64...2048 «6ut/c. M-2[] 06ecnevnBaeT «npo3payHbli» LUGPOBOI KaHan.

Vetporicteo  pmoctyna M-2[1 MOXET GbiTb 1CMOMb30BAHO B KavecTBe KOHBEpTEpa
nHTepdeiicos G.703-V.35.

AuncneTtyepckui
NYHKT

KoHTponupyemein
NYHKT

Zelax Telax

M-2[-SA

Felax

MapLupyTnsatop M-271 MapupyTusarop
V.35 — G.703 STM-1
) SDH
2048 kbut/c



CucTtema cxaTwg rosoca

CvcTema cxatus ronoca

MM-22x
MM-52x

CXKaTVIe ronocoBbIX KaHanoB noTokos E1
1 IKM-15 8 10 pa3 npu coxpaHeHum
Ka4yecTBa rosnoca

«Mpo3payHas» nepenaya cUrHanos
(haKcoB, MOJIEMOB 11 CUTHaNM3aLn

« 06HapYXXeHe ronocoBoi akTUBHOCTH,
NofaBIeHVE Nay3 1 reHepauns
KOMCOPTHOrO LUyma

* 10AAEepXKa Pa3nyHbIX 0TEHECTBEHHbIX
1 38py6eXHbIX TUMOB CUTHAIN3aLMM

- ynpaBneHue 1 MoHUTopuHr no SNMP

- rapanTua 5 ner

Speedway

Cuctema cxaTus ronoca npefgHasHadeHa Ans MakcumanbHo 3eKTUBHOMO
1CNOMb30BaHKA NPOMYyCKHON cnocobHOCTM kaHanos E1 npu nepepaye peyesoi
VHhopMaLmi

CvctemMa cxaTus ronoca NpUMEHsETCS ANs OpraHn3auun nepefaym Co  CXaTvem
no 96 aKkTWBHbIX peyeBbix KaHanoB vepe3 kaHamsl E1, rpynnoebie TpakThl ACIT ¢ nomolLbo
mopemos M-ACI-MT-2, cnyTHUKOBbIE KaHanbl CBA3W, @ TaKXe Mo MeAHbIM NUHSM CBS3U.

MpuMeHEHNe COBPEMEHHbIX anropuUTMOB CXaTWs ronoca, OnpefeneHie ronocoBoi
aKTUBHOCTW 11 MOJABMEHME Nay3 06ecneyrBaioT 3dheKTMBHOE WCMONb30BaHWE MPONYCKHOM
CMOCOBHOCTW MpW COXpaHEeHUI BbICOKOMO kayecTBa nepenaqn ronoca. Kpome Toro, cuctema
CXaTWs ronoca OnpefensieT Hanuyne B OTHENbHbIX KaHanax BXOAHOMO MOTOKa CUrHAanoB peLu,
CcUrHanuaaunm, akca 11 MoieMa 11 He NoaBEPraeT 3TU KaHarbl CXAaTuIo.

CoBMecTHOE MCroNb30BaHWe cucTeMbl cxaTtug rornoca U mopemos M-ACT-MM-2 paét
BO3MOXHOCTb NepeaaTh NonHbIi notok E1 no ogHomy nepuyHomy rpynnoBomy Tpakty ACHT.

CnctemMa cxaTws rormoca peannayetcs Ha Gas3e MyNbTUCEPBUCHBbIX KOMMYTATOPOB
Speedway ycTaHOBKOA OHOr0 MM HECKOMbKMX MOMYMEA CXaTWsl, UHTEP(ERCHbIX Momynen
1 COOTBETCTBYHOLMMIA HACTPOKAMI NPOrpaMMHOr0 06echeYeHus.

HononnutenbHyio MHAopMaumio 0 nnatdopme Speedway MOXHO HaidTu B pa3fene
«MynsrucepsucHas nnatghopma Speedway» kaTanora.

Fetax Fetax
MM-221 MM-221

ATC

ATC
Ml ==]

= g ‘ A £l

[N (CVS] SDH/ PDH (CVS] [0

M 2048 320 \/\) 320 2048 {0
K6ut/c K6uT/c K6uT/c Kbut/c

Cxatue pe4eBbix kaHanos notoka E1 v nepenayqa ero Yyepes kaHan
¢ nponyckHoi cnoco6HocTsio 320 K6uT/c

Anarnorosas

Cucrema

MNepenaun crn Toiex
(K-60I, K-300...) (cnn) MM-221

Tetax

MM-221

el

Folax

M-ACM-Nr-2 M-ACN-MNr-2

320

Kbutic Kkbur/c

312..552 312...552
Ky Ky

[Mepenaya nonHoro notoka ET no Tpakty nepsuy4Hoi rpynnbl ACT]
CO CXATVEM PeYEBbIX KaHANO0B

Mopgynb cxarus

- MIM-VLT32 — cxatue 32 aKTWBHbIX
PEYEBbIX KAHANOB M3 [BYX BXOMHbIX
notokos E1

MapameTpbi cxaTna
« CTeneHb CxaTus:

— akTuBHoro kaHana: 10 pa3
— naya peuu: 40...50 pa3

+ CKOPOCTb Nepenayi OAHOM aKTVBHOIO
CXaToro peveBoro kaHana: 7,8 k6ut/c

Moanepxuneaembie THNLI CUrHANN3ALNA dxononaenenue

- OKC N97, E-DSS1 (PRI}, 2BCK, R1.5, - COOTBETCTBYOT pekoMeHaaunn G.165
DTMF v kogbl 2 13 6 1 (G.168

- 06paboTka curHanuaaumn 2BCK « KOMMeHcauya axa: 64 mc

« BbIK/IOYEHIE 3XON0AABATENS B NIOBOM
113 CXATbIX KAHANOoB U U3MEHEHIE ero
napameTpos



KoHconbHble cepaepsl

KoHconbHbIe cepBepbl

MM-22x
MM-52x

no 20 noptos RS-232

HE3aBMCMas HACTPOMKA KaXIoro
nopta RS-232

ynpasnexue no SSH

rapautua 9 ner

Speedway
;

KoHconbHbIA  (TEpMUHANbHLIA) - cepBep NpegHasHadeH Ans  YAaneHHoro
ynpaBreHs pa3nuyHbIMK ycTponcTBamm Yepes uHtepdeiic RS-232 (V.24/V.28)

KoHcomnbHbli mopT ¢ wHTepdeiicom RS-232 aBnseTcs YHUBEPCANbHbIM CPEACTBOM
YNPaBreHns pasnnyHbIMK - YCTPOMCTBAMM, TaKMMW KakK TenedoHHbIe CTaHUMK, MOLEMbI,
MYTIETVNTIEKCOPbI, PA3NM4HbIE JaT4MKK U T.M., HO B HACTOSILLIEE BPEMs BCE Gorbluee 3HaueHue
MPUHUMAET YOanEHHoe ynpasreHue o6opynosaHnem vepes IP-cetu.

3anady ynanéHHoro ynpaBnexus Yepes |P-CEeT MOXHO peLinTb G NOMOLLbH KOHCOMbHOO
CepBsepa peanu3oBaHHOMo Ha Hase obopynoBaHus Speedway, vvetolero nopTsl Ethernet v fga
WM NSTb CNOTOB [19 YCTAHOBKM [ONONHUTESNbHBIX MOyNed. YcTaHOBKA AOMONHUTESbHOMO
moaynst ¢ WAN-nopTom no3BonseT NoakmiovaTh KOHCOMbHBIA CEPBEP K CETU Nepefayu AaHHbIX
He Tonbko 4Yepe3 Ethernet, Ho u no kaHanam G.703/E1 n SHDSL.his. MyHkumm BCTpOEHHOMO
MapLLpyT3aTOpa NO3BONAIOT MCNOMb30BaTh Npy 3ToM npoatokonsl PPP, HDLC.

Vnpasnexve o060pynoBaHWeM, KOTOPOE NOAKMIOYAETCS K KOHCOMbHOMY — CepBepy,
OCyLLEecTBNSETCA CrefylowmM cnocobom. KoHcombHble NOpThl YNpaBRsiemMora YCTpoicTBa
nogknioyatotcs Kk noptam RS-232 koHconbHoro cepeepa. Ynpaenewwe 060pyaoBaHNeEM
ocyLLecTBRsieTes No npoTokony Telnet npu nopknioyeHun K onpeaeneHHoMy TCP-nopty nuGo
4yepe3 BupTyanbHbii COM-nopT Ha cTaHumn ynpaBnexus.

KoHconbHbI  cepeep peanuayetcs Ha Gase o6opynoBaHWs Speedway ycTaHOBKOW
[ONOMHATEMbHBIX MOLYMEN U COOTBETCTBYIOLMMM HACTPOAKAMM MPOrPaMMHOr0 06ECNEYEHIs.

[ononnutenbHyo nHopmauuio o Speedway MOXHO HaliTi B COOTBETCTBYHOLLIEM Pa3fene
kaTanora.

MapLpyTtusatop

SSH-coepuHeHne
____________ zelax
e MM-22x @
npaBneHus -~ ~ -
ynp » & MM-52x KoHconbHoe
‘E - Ethernet
ac

ynpasnenue KommyTtatop

Ethernet

RS-232 ATC

M- ==
M- [
M- [

VnpaBnenve o6opynoBaHneM Yyepe3 KoHcosbHbIv nopT RS-232
y@anérHo no SSH-coenuHeHuio

MapLupyTtusatop
________ Zelox
CraHums LT T RO - @
yrpaneHus -~ s "\ mmggi KoHconbHoe
ynpasnetue KommyTatop

Ethernet

0o 20

BupTyanbHbiit
COM-nopt MOAKIIOHEHNI ATC
RS-232

(- ==]
(I
(I

VnpaBnenve o6opynoBaHneM Yepe3 KoHcosbHbI nopT RS-232
B pexwme BupTyansHoro COM-nopra, yaanénHo, nosepx Telnet-coeqnHenus



O6opynoBaHWe pe3epBrpoBaHIS 11 MOHUTOPUHIA KaHANoB CBA3N

OGopynoBaH1e pe3epBrpoBaHIs

MM-221
MM-522

- pe3epBupoBaHue kaHanos G.703, E1,
SHDSL.bis, V.35, Ethernet

cxembl peaepsupoBanmns: 1+1, 1+N

kputepun nepeknioyenuns: LOS, LOF, AlS,
MPEBbILLIEHNE YPOBHS OLLNGOK

BCTPOEHHLIN MyNLTUNNEKCop

BO3MOXHOCTb CXaTUs rON0COBOro
Tpadmka B kaHanax E1

ynpaBnexne 1 MoHUTOpUHr no SNMP

MOoAyrbHaa KOHCTPYKLUNA

rapanTua 5 ner

Speedway

O6opynoBaHne npegHa3HayeHo Ans peaepeupoBaHus kaHanos (.703, E1,
SHDSL.his, V.35 wu Ethernet c wUenbid  YBEMMYEHNS  HAAEXHOCTY
1 0TKa30yCTOMYMBOCTI CETW Nepeaayy AaHHbIX

MopynbHas  KOHCTPYKUMS  0BecneyssaeT 0B0pYOOBAHMO Pe3epBUPOBAHMS  MMBKOCTb
N yHuBepcansHocTb. LLupokui BbIBop WHTEPEACHBIX MOAYNE NO3BONSET OpraHN30BaTh
pa3nuyHble TWMbl MOOKMIOYEHWA B pamkax OLHOTO YCTPOWCTBA W TEM CaMbiM OBECMEYUTL
pes3epBupoBaHe Ntobbix KaHaNoB CBA3M Yepes nobyio MHPACTPYKTYpY.

O6opynoBaHue nopaepxuBaeT pexumsl pesepeupoBadus 1+1 n 14N, a Takke MOXeT
06ecneymnTh pe3epBMPOBaHNE OIHOBPEMEHHO HECKOMbKMX HE3aBUCUMbIX KaHAsOoB.

B HopmanbHoM pexume o6opyaoBaHue NepeaasT BXOASLME AaHHbIE OAHOBPEMEHHO BO BCE
VeXopsme KaHanbl CBsau (0OCHOBHOM W pPe3epBHbIE), a Ha yAanéHHOM CTOpOHe Npuém BeaéTcs
TOMbKO C OCHOBHOrO kaHana. [epeksioyeHe C OCHOBHOMO kaHarna Ha pe3epBHblil MPOUCX0AUT
npn o6HapyxeHun asapuin LOS, LOF, AIS v npu npeBbiLeHnn ypoBHs olwmbok. MepekntoyeHie
npoucxognt 6e3 notepu cBs3u. [lpeaycMOTpeH pexum, B KOTOPOM PE3EepBHble KaHarbl
MCMONb3YITCA TOMbKO B CIy4ae aBapiiv Ha OCHOBHOM, T.€. B HOpPMalibHOM PEXMME 3T KaHarbl
HE UCMOMb3YIOTCA ANs Nepeaayyn n Npuéma AaHHbIX.

[ns kaxporo u3 pe3epBUPYEMbIX KaHaNoB MOrYT GbITb HACTPOEHbI TaiiMepbl 3afepKKu
MepeKIIioYeHns, YTo NO3BONKET YCTPONCTBY HE NEpeKioYaTbCs Ha PE3EPBHbLIA KaHar B Cny4vae
KpaTKoBPEeMEHHbIX aBapuid.

O6opyfoBaHI1e Pe3epBUPOBAHNA PEAnM3yeTcs Ha 6ase MYNLTCEPBUCHbIX KOMMYTATOPOB
Speedway yCTAHOBKO/A [OMOMHUTENbHBIX MOMYNEA W COOTBETCTBYIOLMMA HACTPOAKAMM
NPOrpaMmHOre 06ecneyeHms.

LononHutenbHyto MHchopMaunio 0 nnathopme Speedway MOXHO HailiT B paspene
«MynbtucepsucHas nnatdopma Speedway».

Fopon A Fopon b

ATC MM-221 OCHOBHO/! Kakan MM-221 ATC

(Il ==
(I
L

(I ==
(I
L

glax zela,r

MM-116M MM-116M
Pe3epBHblit kaHan

E1 E1

MCI‘IOJ‘Ib3yeTCﬂ TOSIbKO
B Cny4ae asapuun

[Mogxnioqerne ypanénron ATC yepes SDH/PDH ¢ opraHn3aumeri pe3epBHoro kaHasna vepes IP-ceTb

z:/ax . 29/.11
ATC MM-522 OCcHOBHOW KaHan MM-522 ATC

i) (=2 )" O RES T

V.35 | 322 kbut/c

A N
PeaepBHblM KaHan
Wcnon b3yeTCA TOJIbKO

B Crlyyae aBapum

V.35 | 322 kbur/c

[Mepenadya ronocosbix gaHHbIx Mexay ATC 4epe3 SDH c opraHu3almeit pe3epBHoro kaHana 4Yepes
CIYTHUKOBbIN KaHarn cBsau. [Tpy nenonb30BaHn Pe3epBHOr0 KaHarna rofiocoBbIe AaHHbIE CXUMAITCS.



O6opynoBaHWe pe3epBrpoBaHIS 11 MOHUTOPUHIA KaHaNoB CBA3N

060opynoBaHne MOHUTOpIHTa

MM-221
MM-522

« CbEM MHhopMaLMK C nomnHoro notoka E1
1A OTHENbHbBIX TANMCIIOTOB

e OTCYTCTBWE BINAHNA Ha KaHan
nepenayqn naHHbIX

« BO3MOXHOCTb Bblfa4 NH(opMaLmn,
CHATOW C HECKOMbKUX KaHAMoB CBA3N,
B 0OWH KaHan

* (DYHKLMS aBAPUAHOM KOMMYTALMN
noptoB E1

« BCTPOEHHbIN KPOCC-KOHHEKTOP
- ynanéxHoe ynpasnexue no Telnet
« ynpasneHie 1 MoHuTOpUHr o SNMIP

« rapanTusa 5 ner

Speedway

O6opynoBaHue npeaHa3HaYeHo ans cbéma uHopmauun ¢ kaHanos G.703, E1
nV.35

O6opynoBaHne MOHWTOPWHIa KaHanoB CBA3M, PEann30BaHHOE Ha 6a3e MyMbTMCepBUCHbIX
KoMMyTaTOpoB Speedway, N0O3BONSET OCYLLECTBAATb CbEM WH(opMaumm (KonupoBaHue)
TenethoHHON CUrHanNM3aLmn 1 BbI3oBOB B ceTsx TDM ang ux nocneqytoLero aHanaa BHeLHIM
o6opynoBaHuem. MofknioyeHre 0CyLLECTBNSETCS B Pa3pbiB COEANHNTENbHBIX MEXCTAHLUMOHHBIX
nunmia. Cbém (nepexsat) nHcopmauuy, nepeiaBaemMoit no kaHanam E1, npoucxoaut He3ameTHo
1 6e3 BNMAHNA Ha paboTy TeNeqOoHHbIX CTaHLMIA, MHKOPMAELMS NPY 3TOM HE 3MEHABTCS.

[ns noBblweHNs Ha@EXHOCTM 1 0TKa30yCTOM4MBOCTM KaHana E1, ¢ koToporo cHumaetcs
vHcopmaums, B 06opynoBaHWe ycTaHaBnuBaeTcs Momynb E1 ¢ diyHKuveln aBapuitHoi
komMmyTaLn nopToB. [py nponagaHn 3NeKTPONUTaHUS UK BbIXOAE U3 CTPOS 060pyRoBaHIS
MOfyNb 06ecneyMBaeT «Npo3payHyto» nepedady notoka E1 mexay nopramu.

VHchopmaLms, cHsTas C KaHana cBsian, MOXET BbiTb NepefaHa no kaHanam G.703, E1, V.35
nnm SHDSL. bis.

O6opynoBaHne MOHWTOPUHrA PEanuayeTcs Ha 6a3e MyMLTUCEPBUCHBIX KOMMYTATOPOB
Speedway YCTaHOBKOA [OMONHMTENbHBIX MOAYNMEA W COOTBETCTBYIOWMMM HACTPOMKaMM
MPOrpamMMHOro 06ecneyeHus.

LononHuTenbHyto MHchopMauuio o nnatdhopme Speedway MOXHO HaliT B pasfene
«MynbsrucepsicHas nnatdopma Speedway».

ATC ATC

Ml ==] o o Ml ==]
(T (I
L[ = o LTI

T
|
T

- t ) BXE1 Cepsep
|

%

Y3en MOHWUTOpPUHra

MOHI/ITDpMHI' curHann3agmn wnn TE,'I'IE,'lj]UHHbIX BbI30BOB

Y3en ATC

ZEISI
MM-221 ATC
(Il ==]

ABOHEHTbI

Vcrnonb308aHne 06opynoBaHns MOHUTOPUHIA An1S nogkmioyenns annaparypsl COPM



KoHBepTepb! MHTEPdENcoB

KoHBepTep Ans cTbika
C1-@I1-blA (C1-W)

K-1b

- npeoBpa3oBaHue nHTepdeica C1-U
(WmchpoBanbHas annapaTypa, CTaHLK
KOCMMYECKOI1 CBSI31) B CTaHAAPTHbIE
umdposble HTepdeicel RS-232 (C2,
V.24/v.28), V.35, V.10, V.11, V.36
(RS-449), RS-530, X.21

- pabotaet B DTE v 8 DCE pexumax

- MOMHas ranbBaHN4eckas passaska
0T KaHanooBpasyIoLLen annaparypel
11 CETU NUTaHNA

- ynanenue no 500 m ot
kaHanooGpaayloLLeil annapaTypbl

« BCTPOEHHbIN CUHXPOHHO/ACUHXPOHHBIM
npeobpa3oBaTenb Ha CKOpPOCTb
ot 1200 o 57600 6ut/c

« BCTpoeHHbI BER-TecTep

- rapanTua 3 roga

OcHoBHoe HasHa4eHue KoHBepTepa K-1b — nOAKMOYEHNE OKOHEYHOrO
o6opynosatns faHHbX (O0L) ¢ CUHXPOHHBIM MM BCUHXPOHHBIM UHTEP(ENCOM
K KaHanoobpa3sylowen 1 cneuvanbHon annapatype, umvetowein ctbik C1-U.
JTOT CTbIK MCMOMb3YETCS Ha CTAHUMAX KOCMIYECKO CBS3W 1 B LUMGPOBANbLHON
annaparype.

KoHBepTep 0GeCneyYMBaET MOMHOCTbID  «NPO3payHblil»  LNQPOBON  CUHXPOHHBIA WA
ACWHXPOHHbIA KaHan. KoHBepTep NO3BOMSET COEAVHMTL LWMKPOBAMbLHYID annapaTypy 4epes
CTaHOApTHYI0 annapaTypy nepegayn AaHHbIX — MyMLTUNNEKCOoPb!, MOAEMbI 1 T.4.

Fotax Zotax
LndposansHas MM-221

LndbposansHas
TexHuka Totax Fotax

TEXHUKa

BCTpoeHHbIN  CUHXPOHHO-ACUMHXPOHHBIM MPe0Bpa3oBaTeNnb 0GECNeYNBAET BO3MOXHOCTb
CBSI3M aCMHXPOHHbBIX YCTPONCTB (Hanpumep, MepcoHarbHbIX KOMMbIOTEPOB) Yepe3 annapaTypy
co cTbikom C1-W.

LLindppoBanbHas
TEXHUKa
00f (DTE) Fptar Fptor 00f1 (DTE)
K-1B CTbIK CTbIK -
C1-u C1-u
zelal zelax
Wucpposanshas . MM-221 MM-116M
TexHUKa Tolax
K-1B6 Gigabit
C1-1 V.35 E1 Ethernet
V
Fetax Tolax
WcpposaneHhas - MM-221 MM-116M
TexHUKa Telax
K-1B Gigabit
C1-M V.35 E1 Ethernet

iNIDMoP;

Croik C1-®J1-bU (C1-):

« NapameTpbl CONPAXKEHNS CO CThIKOM
cooteTcTBytoT [OCT 73232-87
1 0CT4.208.002

 KOQMpOBaHWe: BuMmysC

« YyBCTBUTENbHOCTb NPUEMHIKA: —3 Ab

Mopt YNN-2:

« MOCNeoBaTeSbHbLIA YHBEPCANbHbI
nopt: RS-232 (V.24/V.28), V.35, V.36,
RS-449, RS-530, X.21, V.10, V.11

« BbIBOp MHTEPCENCA OCYLLECTBIIAETCH
NOAKIIQ4YEHNEM COOTBETCTBYIOLLEro Kabens

o PEXVM PaBoTbl: CUHXPOHHBIA UMK
ACUHXPOHHbIN

+ CKOPOCTb Nepefayu AaHHbIX B CUHXPOHHOM
pexuMe:
1,5...256 k6ut/c (ans pexuma DTE),
1,2...64 k6ut/c (ons pexuma DCE)

- CKOpOCTb NEpefaym AaHHbIX

B GCMHXPOHHOM PEXMME;

1,2...97,6 kéuT/c

(Tonbko ons pexxuma DCE)

yNPaBMeHne NOTOKOM AaHHBIX: 0TCYTCTBYET

Ynpaenexue u KOHTPOJIb PaboThbi:
« MpY NOMOLLM MUKPOMEPEKIo4aTenNen
« BCTpoeHHbIn BER-TecTep

« BO3MOXHOCTb BKIHOHEHIAS NTOKAMbHbIX
11 yaangHHbIX Wneidos

« CBETOOVOAHAN aBapuiiHas UHANKaLMS
Mutanue:

- 0T ceTeBoro apanTepa ~220/~9 B
. =20...728B

KoncTpyxTMeHoe ucnonxeuue:

« METanM4ecKuin Kopnyc

- nnara ons KoHcTpykTmea P-312



KoHBepTepb! MHTEPdENcoB

Konseptep nHtepdeiica G.703.1

K-713b ML)

-____-——-
« COHanPaBnEHHbIA M Koneptep K-713b npegHa3HadeH [ans MOAKMKOYEHMS annapaTypbl CO
NPOTVBOHANPABEHHBIA CTbIK CTaHAapTHbIMK  LdpoBbIMM  MHTEpdeiicamn K kaHanam EQ (64 k6uT/c),

« YHMBEPCANbHbI CUHXPOHHO/ACHXPOHHIIA pean13oBaHHbIM Mo pekomeaauum G.703.1

\L}lgbsrtosgzrfg){ 21M %SVE%SE 5/82543]0 Konseptep K-713b ocHalwéH yHuBepcanbHbiM noptom YIA-2 1 o6ecneynsaeT nofHOCTbE

V.10. V.11 «MP03PayHbIA» LNPOBON CUHXPOHHBIA UMM 8CUHXPOHHBIA KaHar.

« BCTpOeHHbI BER-TecTep

MKM-30  WIKM-30

- rapantusa 5 ner 00[ (DTE) Fotox 00/ (DTE)

K-713B6

zslax
K-713b

64
Kout/c

Zotax YKM-30 Fotarx

Fetax
K-713B 64
Kéut/c

Ethernet

BRIDGE!

Cornacyiowiee yctpoiictao G.703

ME1-1

« NMHENHbIE NapaMeTpbl

COOTBETCTBYIOT TDEGOBAHNAM MepexogHuk ME1-1  («6anyH») nossongeT nogkmtouuts  obopymosaHne  G.703

pexomeHgauwm ITU-T G.703 C HeCcUMMETPUYHbIM  (KoakcuanbHbiM) - HTepdeiicom 75 Om k  o6opymosavnio  G.703
« He YyBCTBUTENEH K HAMPABNEHMI0 ¢ cummeTpuyHbImM uHTepdeiicom 120 Om (BuTas napa).

CUrHanoB MepexogHuk MET-1 MOXET 6GbITh UCMONb30BaH Ans cornacoBaHns 120-0MHbIX BUTLIX nap

. He TpeﬁyBT NUTaHUs C 75-0MHbIMW KoaKchanbHbIMI KaBensmu.

- rapantusa 5 ner

Mynstunnekcop Zotax Foax MyrsTunnekcop

koakcuanbHblil kabenb
[B€ BUTbIE Napbl [ABe BUTbIE napbl

PPII

MynbTunnekcop

KoaKcuanbHbIi kabens

[ABe BUTbIe napbl




YcTpoiicTea rpo303aluThl

YCTPONCTBO rPO303aLLThI
oGopynosakus Ethernet

Y3-4xGP

BbICOKas CTeneHb 3allnThbl

-40...+75°%

COBMECTMMO C 060py/0BaHIEM
10/100/100 Méwur/c

nogaepxka PoE

moHTax Ha DIN-peitky

rapantua 1 rog

pacLUMPEHHLINA TEMNepaTypHLIN AnanasoH:

Ckopo
B npoaaxe

.ti-h-

¥

q e

YetpoictBa  rpo3o3awmtbl  Y3-4XGP  npepgHasHaueHbl  Ang  3aWWThI
Ethernet-noptos TenekommyHukaLmorHoro o6opynosaHus 10/100/1000Base-T
OT MOBPEX/EHVS BbICOKOBOMBTHBIMU WMMYNbCAMU HaNpskeHus. YcTpoicTea

3alMThl WMAeanbHO NOAXOOAT AN 3alMTbl WHAYCTPWAnbHbIX KOMMYTATOPOB
ZES-22xx.

YCTpOCTBO 3aLMThl YCTAHABNMBAETCA B HENOCPEACTBEHHON GNMM30CTY OT 3alLMLIAEMOro
o6opynoBaHns W TpeByeT 0643aTENbHOr0 MOMKMIOYEHNS K CMELManbHo  ATTECTOBAHHOMY
rPO303aLLUUTHOMY 333EMMEHNI0.

PoE
Zelax e ot o o o ooy Zelax
ZES-22xx - V3-4xGP
DIN-peitka | 4
4 x GE
> PoE

Buaeo- Toukn
Kamepbl aocrtyna




YcTporicTea rpo3o3amTbl / KOHCTPYKTUBBI

YcTpoiicTBa rpo303aLnThl

Y3—x-M

- BbICOYANLLASA CTENEHb 3aLMTh
1-, 2- 1 4-X nuHUIN cBS3N

« BbICOKOE BbICTPOAENCTBME

« OTCYTCTBME B/INAHWA
Ha NonesHbIi curHan

- OTCYTCTBYE [erpagaLun
CO BpEMEHEM

« CamM0BOCCTaHABNMBAIOLLMECS
MpenoXpaHuTeni

- rapanTua 1 rog

- B

YeTporictea rpo3o3amtsl Y3 x M npegHazHaueHbl [ns 3aLUUThl TENEKOMMYHUKALMOHHOI0
060pyn0BaHIs OT NOBPEX/EHUS BLICOKOBOMETHBIMA UMMYTLCAMIA HAMPSXXEHUS, BO3HUKAIOLLMM
B (DM3NYECKOR NIHAN CBSI3W MOf BO3AEMCTBIEM YOAPOB MOMHIW, W OT NPOTEKaHUs BOMbLIMX
TOKOB MPW BO3HKHOBEHWM aBApWUHOTO ANEKTPUYECKOTO KOHTAaKTa MPOBOAOB NHWUW CBA3N
C NMpOBOaMIA CUMOBLIX NHIA AneKTponepenay.

VCTDOVICTBO 3aLLMTbI HEOBXOAMMO YCTAHaBNMBATE MEXAY NUHUAMM CBS3N 1 3aLUMLLEEMbIM
060pynoBaHneM 1 0643aTeNbHO NOAKMI0YaThL K CNeumanbHo aTTECTOBAHHOMY rpo303alluTHOMY
3d3EMJIEHNIO.

Felax

Fetax

Y3-x-12-M Y3-x-12-M Mopem
) f— S

L = i =

Mopaem

rpososalyutHoe rpo3o3alyuTHoe
3asemnexue 3asemneHune

Telax

¥Y3-x-200-M

ATC Zotox

Tenedou ¥3-x-200-M

TenedoH

i f—
LT = =
TPO303aLLUTHOE rPO303aLUTHOE
3asemneHve 3asemneHve

KoHcTpyKTmMBHI
P-510
P-312
P-12

* B KOHCTPYKTWB YCTaHaBIMBAETCA.

P-510-AC ....... 10 vn3penui
P-510-DC ....... 12 n3penui
P-312-AC ....... 12 n3penui
P-312-DC ....... 14 n3penui
P12.............. 2 n3penus

P-510

KoHCTpYKTUBbLI NpedHasHayYeHbl AN YCTaHOBKW HECKOMbKMX w3penmin Zelax
B CTaHAapTHyH cToiky 19”

KoHcTpykTBbI ynpoLluatoT o6cnyxuBaHue 060pya0BaHNS W MO3BONAKT 3KOHOMUTb MECTO
B CTOVIKE.

* PAcnpeaenéHHbIi MCTOYHNK NUTaHWS

+ [0NYCKAeTCs 3aMeHa 3Lenuil 6es
BbIKIOYEHNA MATAHNA KOHCTPYKTUBA

« KoHeTpykTuBbl P-510-AC 1 P-312-AC
KOMMMEKTYIOTCH UCTOYHIKOM
nutakmus 220 B

« rapantusa 10 ner

P-12



Mopynu SFP _

Mopgynu

SFP

- ckopocTb nepenayn oo 40 [6ut/c

* (hyHKUMS LHPOBOI ANArHOCTUKIA
DDMI (Digital Diagnostics Monitoring
Interface)

* PaCLUVPEHHBIN TeMNepaTypHLIN
[vanasoH

- rapanTua 1 rog

Mopynu SFP — cmeHHble npuémonepeaaTyvki, npeaHasHaveHHble ans paéoThl
M0 BOMOKOHHO-OMTUYECKMM FIMHISIM CBA3N

OnTuyeckue mopynm SFP (Small Form factor Pluggable) ycTaHaBnuBaetoTcs B pasninyHoe
kaHanoo6pa3sylollee 060pynoBaHNe, Hanpumep, B Mynstunnekcopbl [M-1Gx, wnto3sl TDMoP
MM-116M, MM-164, BonokorHo-onTuyeckyto nnatdopmy ZOS n kommyTaTopsl ZES.

Mopynu SFP-G-Cx, SFP-2.5G-Cx u SFP-10G-Cx B 3aBMCKMOCTM OT MoaucukaLmm
paBotaioT B Auana3oHe AnvH BonH 1310...1610 Hm ¢ warom 20 HM 1 NpegHa3HaueHbl Ans
1CMONb30BaHMS B CUCTEMAX CMEKTPAnbHOro ynnoTHeHns CWDM.

Zelax npepnaraeT creayloLyne TWMbl Moaynen:

« SFP-G-T — mopynb SFP ¢ «mepHbIM» nopTom RJ-45,
ckopoctb 10/100/1000 Méwut/c (Ethernet, Fast Ethernet, Gigabit Ethernet)

+ SFP-G-T-Ex — mopynb SFP ¢ «meaHbiM» noptom RJ-49 ¢ paclumperHbIM
TemnepatypHbiM avanasoHoM (—40... +85 °C), ckopocTs 10/100/1000 Méwt/c
(Ethernet, Fast Ethernet, Gigabit Ethernet)

 SFP-F-T — mopynb SFP ¢ «mepnHbIM» nopTom RJ-45, ckopocTs 10/100 MéuTt/c
(Ethernet, Fast Ethernet)

« SFP-G-x-D — wmopynb SFP npepHasHaveH ans pa6oTsl Ha ckopocTit Ao 1250 M6uT/c
(Fast Ethernet, STM-1/4, Gigabit Ethernet)

« SFP-G-k-D-Ex — mopynb SFP ¢ paciumpeHHbIM TeMNepaTypHbIM AvanasoHoMm
(-40...+85 °C), npenHa3HayeH ans pa6oTbl Ha ckopocTy Ao 1250 Méut/c
(Fast Ethernet, STM-1/4, Gigabit Ethernet)

« SFP-G-Cx — mopynb SFP npepHasHayeH ans paboTsl Ha ckopoctn 1250 M6nT/c
(Gigahit Ethernet) B cucteme cnektpanbHoro ynnoTHeHns CWDM

+ SFP-G-Cx-Ex — mopynb SFP ¢ paclumpeHHbIM TeMnepaTypHbIM A1anasoHom
(-40... 485 °C), npeaHa3HayeH ans paboTsl Ha ckopocTi 1250 Méwut/c (Gigabit
Ethernet) B cucTeme cnexTpansHoro ynnotHerus CWDM

« SFP-2.56-x-D — mopynb SFP npegHasHadeH ans paGoTsl Ha ckopocTu ao 2,5 [6uT/c
(Fast Ethernet, Gigabit Ethernet, STM-1/4/18, Fibre Channel)

- SFP-2.56-Cx — mopynb SFP npeaHasHayeH ans pa6oTkl Ha ckopocTy Ao 2,5 [6uT/c
(Fast Ethernet, Gigabit Ethernet, STM-1/4/16, Fibre Channel) B cucteme
CnexkTpanbHoro ynnoTHeHns CWDM

« SFP-106-x — mopynb SFP+ npenHasHayeH ans pa6oTbl HA CKOPOCTY
ot 1 no 10 I'6ut/c (Gigabit Ethernet, 10Gigabit, STM-16/64, Fibre Channel)

« SFP-106-Cx — mopynb SFP+ npenHasHayeH ans pa6oTbl Ha CKOPOCTY
ot 1 no 10 I'6ut/c (Gigabit Ethernet, 10Gigabit, STM-16/64, Fibre Channel)
B CUCTEME CneKTpanbHoro ynnoTtHens CWDM

+ @SFP-406-x — monynb QSFP npepHasHaveH ans pa6oTbl Ha ckopocTi o 40 [6ut/c
(40 Gigabit Ethernet, 4 kaHana 10 Gigabit Ethernet)



MynbrvcepsucHas nnatopma Speedway

Speedway
MyanVICEpBI/ICHaFl
nnatdopma
Spﬁﬁdway MynsTvicepaucHasi nnatopMa Speedway — aT0 Peanv3oBaHHbie B BIAGE EVHOTO TENEKOM-

MYHWKALMOHHOTO YCTPOCTBA MymbTUNMEKCOp, koMmyTaTop Ethernet n maplpyTnaatop, 4T0 No3BonseT
MPUMEHSTb 3TO 060PY[OBaHNE Kak B TPaaMUMOHHbIX ceTax TDM, Tak 1 B CETX C KOMMYTaLi NakeToB.
Wcnonbayst pasnuyHble CoYETaHMst 3TX KOMMYTALUMOHHBIX 3NEMEHTOB U UX (DYHKUMOHANBHOCTI MOXHO
nomy4MTb NMPaKTYECKM M0B0e TENEKOMMYHIKALMOHHOE 060pY[OBaHUE — MYFIETUNIEKCOP, WHBEPCHBIN
MyneTUNNEeKcop, MapLupyTtuaatop, Ethernet-moct, MuHn-DSLAM, Moaem, npeoBpa3soBaTtenb MHTepdencos,

o MHOTO(YHKLMOHANEHOCTb

« LUMPOKUN BbIBOP UHTEPXENCHBIX
Mopynen

* N0AAEpPXXKa LUNPOKOro CnekTpa
CETEBbLIX NMPOTOKOJ10B

- MEexaHM3Mbl 06ECMeYEHNs Ka4ecTaa
o6enyxmeaHis (BoS)

« COBPEMEHHbIE CpeacTBa
obecneyeHys 6e30MacHOCTM

« MPYBbIYHBIA UHTEPQENC KOMAHAHOM
ctpokm (CLI)

Volp-wniwo3 n T.4.

Mnatchopma Speedway No3BonseT opraHM3oBaTh NPEAOCTABNEHME MIOBbIX YCIyr HA OCHOBE MoGON

CETEBOI HAPACTPYKTYpbI.

MopynbHasi  KOHCTpYKUMS  nnaTchopmbl  Speedway — 06ecneqMBaeT  MaKCMMambHYIO  MMGKOCTb
KOHAMrypaLm, BO3MOXXHOCTb NOCTENEHHOr MacLUTaBUPOBaHIAS CETV U BHEAPEHIS HOBbIX TEXHOMOTA Ge3

3aMeHbl BCEr0 OMopHOro 060pynoBaHns.

MIM-G703 / MIME-2xG703 / MIME-2xG703L

Mopyrwm ¢ 1 n 2 noptamu G.703/E1

- nHTepdeiic: G.703, MOCT 27767-88

« LMKnoBas cTpykTypa: otcyTcTeyet/G.704

o NUHenHsIn kop: HDB3 n AMI

MIM-E1A / MIM-2xE1A / MIM-4xE1A

Mopynn ¢ 1, 2 n 4 noptammn G.703/E1

1 nopnepxkoi CRC-4

- uHTepdeic: G.703, MOCT 27767-88

* LMKroBas cTpykTypa: otcytcTayet/G.704

o NnHenHbli kog: HDB3 n AMI

MIME-2xE05-R

Mopynb ¢ 2 noptamu KM-15/G.703/E1

1 thyHKLVIEIH aBapUIAHOI KOMMYTALMM NOPTOB

- untepdeic: VKM-15/G.703, FOCT 27767-88

* LMKIOBas CTPYKTYpa:
otcytctByeT/MKM-15/G.704

« nuHenHbin kop: NRZ, AMI n HDB3

MIME-2xSHDSLQ

Mogynb ¢ 2 nopramu SHDSL.bis

« (hmanyeckast MHMA: 1 BITas napa

« komvposanue: TCPAM-8/16/32/64

- ckopocTb nepepay: ot 192 no 12672 k6ut/c

MIME-4xRS2321 / MIME-4xRS4851

Mopynu ¢ 4eTbipbMs noptamin RS-232/485

« uHTeptheiic: RS-232/485

« ckopocTb nepepay: ot 350 go 250000 6ut/c

* PEXVM Nepenaym AaHHbIX: aCUHXPOHHBIA

« pexum pabotel (ans mopyns RS-485):
[OBYXNPOBOAHOI/4EThIPEXMPOBOLHON

* rarnbBaHM4YecKasl pa3Bsi3ka

* annapaTHOe yrpaBreH1e NoTOKOM

MIME-4xFXS / MIME-4xFX0 /

MIME-2xFXS-2xFX0

TenedoHHble Mogynn

* MMMYNbCHbIA 11 TOHaNbHbIA HaGop HoMepa

* MOAAEPXKKA [ABYX- WA YETbIPEXNPOBOAHbIX
BbIAENEHHbIX KaHanos T4

* Mepeqaya CUrHarnoB Mexmy MHTeptencamu:
FXS—FXS, FXS—FX0, T4-T4

o PEXWMbI: «TOYKa—TOUKA» U «KOH(DEPEHLNS»

- noapnepxka kopekos G.711 (A-law), G.729A

* PErynupoBKa YpOBHEN Npuéma 11 nepeaaymn
¢ warom 1 gb

MIME-PTT / MIME-4xPTT

Mopynv ¢ nopTamu Ans nepefaym ronoca

1 curHana Push To Talk

lonocoBble Lenu:

o [BYX- W YETbIPEXNPOBOAHOE OKOHYaHWe T4
(BbIBUPAETCS MPOrpaMMHo)

* BXO[HOE/BbIXOIHOE COMPOTUBMEHNE:

600 Om =15%

HOMMHanbHbIN YpoBeHb cirHana: 0 abm

nporpaMMHas PerynipoBKa YpoBHS:

—20...+7 pb (pa3penbHo ans npuéma

11 nepenaymn)

o kopek: G.711 (A-law) n G.729A

Llenb npuéma/nepenaqn HaxaTis TaHreHTbl:

 MPWEM 1 Nepefada curHana: no aHToMHoN 1
0THenbHOM Lenu (BbIBMPAETCst Nepemblukami)

YPOBEHb MEpefaBaemMoro CUrHara:
+24 B 1 3aMblKaH1E Ha «3eM/Tio»
(BbIGMpaeTCs NporpamMmHo)

YPOBEHb NPUHMMAEMOr0 CUrHana:
+24 B v 3aMblkaHue Ha «3emnio»
(BbIBUPaETCS NporpaMmHo)
MIM-UPI2 / MIM-UPI3 / MIME-2xUPI3
Mopynu ¢ nocnenoBaTenbHbIMU YHIBEPCATbHbIMIA
noptamu YMKA-2/YMINA-3
- uHTepdencel: V.35, RS-232, RS-449,
RS-530, V.10, V.11
- ckopocTb nepepayu: ot 64 no 8192 k6ut/c
* pexum paBoTbl: cuHxpoHHbIn DTE unn DCE
MIME-UPI3-G703L
[eyxnopTosbii Mogynb ¢ noptom YIA-3 v noptom
G.703/E1
MIM-ULT32
Mopynb cxaTusi ronocoBoro Tpaguka
* CXaTue 10 32 ronocoBbIX KaHanos 13
2 BX0OfHbIX KaHaros E1
* CXKaTue rofocoBbIX AaHHbIX B 10 pa3



MynbrvcepsucHas nnatopma Speedway

Mporpammuoe o6ecneuenne nnathopmbl Speedway |

Mporokonbi rno6anbhbix cereid (WAN)

¢ HDLC — 6a30Bblit NPOTOKOM KAHAMbHOTO YPOBHS

« PPP — npoTokon nepefayu AaHHbIX
1o NocrefoBaTeNbHbIM KaHanam CBsi3u
C BO3MOXHOCTbHO ayTEHTUIMKALIAM 1 CXaTLS

o Multilink PPP (MLPPP) — npotokon ans
06beVHEHINS HECKOMbBKIX (DU3NYECKUX KaHaNOoB
nepeaayi faHHbIX B 01H NOMUHECKIN C LeNblo
YBENWYEHst NPONYCKHOM CNOCOBHOCTY

MpoTokonbi noxkanbHbix ceted (LAN)

» VLAN (802.1Q) — TexHomnorus pa3nenexis cet
Ethernet Ha nornyeckue cermenTbl. Micnons3osatne
BUPTYanbHbIX nokanbHbix ceteit (VLAN) nossonser
NOBbICMTL BE30MACHOCTb 11 ONTUMU3NPOBATL
yNpaBneHIe CETbIO

o STP, RSTP — cemeicTBO CETEBLIX MPOTOKONOB
npeaHa3HaueHHbIX [ aBTOMATUHECKOro
0GHapY>XEHUS W yOaneHus neTenb 13 ToNomorvin ceti
Ha kaHarbHoM ypoHe B Ethernet-ceTax

MpoTokonbl MapwpyTH3aLun
« OSPF
« RIP
e cTaTyeckas maplupytuaaums (Static Routing)
* MapLupyTM3aums Ha ocHose npasun (Policy-Based
Routing)
Pexum mocra (bridge)
« Ethernet yepes HDLC, PPP, Multilink PPP
° MOAAEPXMBAEMbIE CXEMbI PaBoThI:
«TOYK—TOYKE», «TOYKE—MHOrOTOUKE», «LEnoyKa»,
«KOnbLo»
* MaKcuManbHbI paamep kaapa Ethernet: 1600 6Gait
bezonacHocTb
« Local Base — orpaHuyeHue JocTyna K KoMaHgHOM
CTPOKE YCTPOACTBA, ayTEHTUDIKALMS 1 aBTOpPU3aLNS
nonb30BaTenen
o ACL — dhunbrpauns Tpadivka ¢ NOMOLLbIO CMIMCKOB
[0CTYNa BTOPOTO W TPETLEO YPOBHEN
* GRE u IPnIP — npoTokonbl MHKancynsiuim
MpOV3BONbHbIX MAaKETOB OfHOr0 NpoTokorna B IP
O6nacTy npumeHeHis TyHHenen:
 OpraH13aums BUPTYanbHbIX YacTHbIX ceTeit (VPN)
nosepx rno6anbHbix ceteit (WAN)
 06X0f OrpaHNYeHNi pspa NPoTOKONoB
MapLUpyTA3aLmMN
 06beayHeHe TepPUTOPMaNbHO YIANEHHbIX CeTel
C efuHon aapecauvei Yepes IP-ceTb npoBaiifepa
Kauecteo o6cnyxuBanus (QoS)
e KJiaccugukaums Tpaguka Ha 0CHOBE Monen
VLAN ID, 802.1p,ToS, IP precedence, DSCP.
KnaccuthnumpoBaHHbIi Tpadivik nony4aeT MeTky,
0603HauatoLLyto Ha3HaueHHbI NakeTaM YpPoBEHb
NpVOpMTETA, YTO NO3BONSIET CETEBLIM YCTPOACTBAM
COOTBETCTBYHOLLMM 06pa3om 06CNYXMBaTL 3TOT
Tpatuk
© BO3MOXHOCTb OrpaHWYEeHIs NoM0oCkI NPoNycKaHns
CereBble cnym6bl
» NAT — TexHororus npeo6pa3oBaHns CETEBbIX
a[ipecoB npumeHsieTcs fns goctyna B VHTepHeT
113 NIOKaNbHOR CETW C MCMOMb30BAHNEM OfHOTO
N HECKOMbKIX BHELUHIX |P-apecoB 1 CoKpbITUS
BHYTPEHHEN CTPYKTYPbl KOPNOPaTUBHOW CETU
* DHCP — aBTOMaTi4eckoe pacrpenenexme
|P-appecos 1 [pyrux ceTesbix NapaMeTpoB
komnbloTepam nonb3osatenei. Mo3sonser
CYLLECTBEHHO YNPOCTUTL afMUHICTPUPOBaHNE CETH
* DNS — cuctema npeo6pa3oBaHus MeH
B IP-anpeca B ceTax IP
o NTP — ceTeBoit NpoTOKON CUHXPOHM3ALMN BPEMEHN

» ARP, ICMP

o NTP-KJIMEHT — CUHXPOHI3aLMS BHYTPEHHUX YaCOB
YCTPOWCTBA

= VRRP (Virtual Router Redundancy Protocol)
— CETeBOi NPOTOKO, NPeHa3HaueHHbIA Ans
PEe3epBIPOBAHNS MapLLPYTN3aTOPOB, BbINOMHSIOLMX
pofb LUAI03a M0 YMOMYaHNo

MynbTHNAEKCHPOBaHHE W KpocC-KoOMMYTaLus

* MymsTUNIEKCUPOBaHNE faHHbIx Ethernet, V.39, E1,

FXS/FXO/TH n RS-232/485

kpocc-kommyTaums ao 20 notokos E1

13BNEYeHe-BCTaBKa TaliMCNOTOB

pexum nepenayn 1o YeTbipéx notokos E1 yepe3
V.35

pe3epsrpyemas clucTemMa CUHXPOHN3aLWK
[peaepBHble WNCTO4HMKN CI/IHXpOHVISBLI,VII/I]

Npou3BOIbHAs 1 HeBNokupyemas Marpuua
KoMMyTaUun

° pes3epBMpoBaHNe KaHanoB CBA3N

MHBEFGHOE MyNbTHNJIEKCHPOBaAHKE

* 06beavHeHe [0 4 KaHaroB Ans YBENN4eH!s
MPONYCKHOW CrIoCoGHOCTM

 06beanHeHne kaHanos pasnuyHoro Tuna (E1, V.35,
SHDSL)

* MponyckHasi cnocobHocTb Ao 8 MéuT/c

* nepepaya gaHHbix Ethernet, E1, V.35

° BO3MOXHOCTb OpraHvu3oBsaTtb A0 4-X HE3aBUCUMbIX
WNHBEPCHbIX MyNbTUNNEKCopa B 0AHOM YCTPOWCTBE

* KOMMEHCALVs 3afepXKu Mexay nuHusMu 3.8 mMc

 BO3MOXHOCTb NEPEpacnpeaeneHus CyMmapHoi
nponyckHoit cnocobHocTy mexay E1 v Ethernet npu
aBapu Ha O[IHOM M3 NMHEHbIX NHTEPEericoB

* TOMAEPXKKA Pa3HbIX CKOPOCTEN HA MMHENMHBIX
NHTEPecax

Cucrema cxarus ronoca

* CXaHve ronocoBbiX AaHHbIX B 10 pa3

e CxaTve 0 32 ronocoBbIX KaHaroB 13 2 BXOAHbIX
kaHanos E1

* 06HapyxeHe ronocosoi aktueHocTy (VAD)
11 TEHEpaLmMs KOMOPTHOrO LyMa

* nopaepkrBaeMble Tunbl curHanuaaumn: OKC No7,
E-DSS1 (PRI, 2BCK, R1.5, DTMF 1 kol 2 u3 6

* 3XOKOMMEHCaLusi B COOTBETCTBUN
¢ pekomeHaauvein G.168

 KOMMeHcauws axo 64 mc

* BbIK/IOYEHE AXOKOMMNEHCALM B NIOBOM U3 CXATbIX
KaHanos

MOHHTDPHHT KaHaNoB CBA3KN

* CbEM MHtopMaLWK 13 nonHoro notoka E1 v
0TENbHbIX TAAMCIOTOB

© QTCYTCTBWE BNUAHMA Ha KaHan nepedaqit AaHHbIX

© BO3MOXHOCTb Bblfa4n UH(OpMAaLNK, CHATON
C HECKOMbKWX KaHanos CBA3K, B OAWH KaHan

* (hyHKUWS aBapuitHOM KoMmyTauun noptos E1
Pe3aepBupoBaHKe KaHaNoB CBA3M

« pesepsupoBaHue kaHanos G.703, E1, SHDSL, V.35,
Ethernet

 cxembl peaepaupoBatmns: 1+ 1,1 + N
« kputepum nepeknioyenns: LOS, LOF, AIS
Tonocoeoii winio3

« npotokonsl SIP, RTP

* nopaepxka peructpauun Ha IP-ATC

o kopekn G.711 A-law, G.729

* 1po3payHasi Nepeaaya (akcoB 1 MOJEMOB Mpy
ucnonb3oBaHuu kopeka G.711 A-law

© IMNYNbCHbIA UMK TOHAMbHbIA HAabop Homepa

MOfAEPXKKa [IBYX- U YETHIPEXMPOBOJHOMO
BbIAENEHHOrO KaHana TH B OKOHEYHOM 11 TPaH3UTHbIX
pexXIMax

PerynupoBka ypoBHeN Npuéma 1 nepepayn

c warom 0,1 gb

9XOKOMMEHcaums

pexumbl pa6otel FXS-FXS, FXS-FXO, TH-TH

HaCTPOVIKW PEXVUMa aBTOMAaTUHYECKOT0 YCTaHOBIEHNS

coeanHerus «<hotline» ans coeguHermnin FXS-FXS,

FXS-FX0

ycTaHoBka MeTku VLAN 1 npuoputeTos

802.1p/DiffServ gns kaxporo nopra

PEerynupoBka BPEMEHU NaKeTN3aLmn

ot 10 o 200 mc

AaNT1BHO U3MEHSEMbIA 11 (HIKCUPOBAHHBIA pa3Mep

pxutTep-6ydepa

MaKcuManbHbIi pasmep Gycepa: 500 mc

CTOPNS COBANHEHIN

[ETanbHash CTAaTUCTIKA KaX/0ro COEAMHEHNS

CO3[aHue WabroHOB HOMEPOB C BO3MOXHOCTbIO

npeoBpa3oBaHus HoMepa [ns AanbHerWer nepeaaym

OrpaHIYeHE BXOAALUMX COBLMHEHNIA NO TVNaM

(FXS/FX0) 1 kaTeropnsam, HaaHa4eHHbIM Ha NOpTbl

wno3a

 CXaTie ronoca

* BO3MOXHOCTb NPUEMa/NEpeaYin HaXaTs TaHreHTbI

Mepepavya AaHHbIX ACHHKPOHHbIK NOPTOB

RS-232/485

 nepefada faHHbIx 1 curHanos RTS/CTS mexpy aByms

nopTaMu Yepe3 CUHXPOHHbIE NOCMeaoBaTeNbHbIE

nhTepdpencsl (E1, UPI, SHDSL)

nepeaayva faHHbIx 1 curtanos RTS/CTS mexay

[Bymst («To4Ka—TOuKa») Unn Heckonbkumn («Touka—

MHOrOTO4Ka») NOpTaMu B NAKETHOM PEXMME Yepe3

cetesble nHTepdericsl HOLC n Ethernet

npeo6pa3oBaHiie AaHHbIX U3 Ethernet B aCUHXPOHHbIA

MOTOK C MCMOMb30BaHNEM CTaHAAPTHbIX

npotokonos UDP, TCP (cepsep v knuenT), Telnet

(c paciwmpeHvem RFC-2217)

paboTa B PEXUME KOHCOMBHOMO CEpBepa

pa6oTa B PEXUME BUPTYanbHOrQ NoCNe0BaTeNbHOM

nopTa C MCNONb30BaHNEM CrELManbHOro Aparsepa

JlnarHocTuka

» BER-TecTep — TectupoBaHue ka4yecTBa KaHanoB
CBA3MN

¢ ping, traceroute

* PacLMpEHHbIE BO3MOXHOCTI MOHUTOPUHIa COBbITIN
11 NepenaBaeMbIx 1aHHbIX B peanbHOM BPEMEHM

* BO3MOXHOCTb BKIIOYEHUS NOKAMbHbBIX 11 YAANEHHbIX
wnendgos

 aBapWHas CBETOLMOAHAR MHANKALMS

Ynpaenexue H MOHUTOPUHT

e SNMP — LieHTpan130BaHHoe ynpaBnexne

» Syslog — c6op v coxpaHeHe MHGopMaLmn

0 CETEBbIX COBBLITUAX

Telnet knueHT/cepeep

komaHpHas ctpoka (CLI) — nokansHoe ynpasneHie
C BHELUHEro TepMVHana Yepe3 ynpasnsioLuni nopt
Console unu ynanéxxoe no npatokonam Telnet, SSH

o TFTP n FTP — 06HoBneHns BCTPOEHHOMO
MPOrpaMMHOro 0BECNEYEHIS, & Tak XE COXPaHeHue
11 3arpy3Kka KOHUrypauni

BHEMONOCHOE ynpaBneHue B Sa-61Tax kaHana E1




CvicTema CETeBOro ynpaBneHus

CvcTema ceTeBoro ynpaBneHus

SNMP-
MeHepXep

« MOHWTOPWHI 1 yNpaBneHue ans cetu
Nto60i CNOXHOCTW

« rpacuyeckas kapta CeTu
« XKYpHarn cobbITui

« LIBETOBAA VHAVKALMSA COCTOAHNS
YCTPOVCTB 1 COELVHEHWA MEXTY HUMU

- 3BYKOBasH CHrHanM3awns

« BO3MOXHOCTb 3arpysku MIB dhaiinos
« CKaHep ceTu

* MOAyNb VHBEHTaPN3aLNN

* [1Ba YPOBHA AO0CTYyNa K nporpamMmme:
Nnonb30BaTENb 1 aAMWUHACTPATOP

Cuctema Zelax NMS (Network Management System, cuctema ynpaBneHus CeTbio,
SNMP-meHemkep) npenocTaBnseT nofb3oBaTensm 06opynoBaHus Zelax nomnHblii HaBop
(YHKLMIA MOHUTOPWUHIE U ynpasneHus Ha ocHoee npotokona SNMP. Zelax NMS nossonser
YNpaBnsTb PasniyHbIM CETeBbIM 0GOpYHOBaHMENM: MapLIPYTM3aTopami, KOMMYTaTopami,
MYrIETVNTIEKCOpaMi, MOAEMaMM 1 T. [

Zelax NMS ocyLieCTBNSIET aKTWUBHbIA W NACCUBHbIA MOHUTOPUHI CETW A 0GHapYXeHs
MPOBNEMHbIX CUTYaLMiA, KOTOPbIE MOTYT BO3HWKHYTb C O6OPYOBAHWEM M KaHanmamu CBA3W.
[aHHbI yHKUMOHaN No3BoNsEeT GbICTPO 06HAPYXWUTb MPOGNEMbI 11 CBECTM K MUHUMYMY BpEMS
HepaboTocnocoBHOCTM CETH.

brarogapst Hanuunio BCTPOEHHOTO ckaHepa cetu cuctemy Zelax NMS MoXHO 6BbicTpo
pasBePHYTb Ha CETAX J1l06oro macLuTaa.

B coctag cuctembl Zelax NMS Bxomut Mopynb WHBEHTApM3aLMM, KOTOPbIA NO3BONSET
aIMWHICTPATOpPY B NI060E BPEMS NONMYYnTb MH(OPMALMI0 060 BCEX YCTPONCTBAEX CETH.

Zelax NMS npeqctaBnsiet MHopMaLyio B Biae Yoo6HbIX rpadinkos 1 Tabnu.

Cucrema Zelax NMS Bepgr >kypHan COBbITWA. AOMWHACTPATOP MMEET BO3MOXHOCTh
npoaHanu3u1poBaTh UCTOPUI0 COBLITUIA, BOCMOMNL30BABLUMCh TMBKUM MEXaHU3MOM (hifbTpaLmm.

Ons yno6ctea v HarnsigHocTv B Zelax NMS npefmycMoTpeHa BO3MOXHOCTb CO3[aHUA
rpach14eckoro NPeacTaBneHIst CeT B BULE KapTbl. B 3aBUCAMOCTM OT COCTOSHWS YCTPOCTBA
BbIOENSIOTCS COOTBETCTBYIOLMM LIBETOM.

[ns yetaHosku Zelax NMS He Tpe6yeTcs 6a3a aaHHbix SAL. CicTema npocTa B aKcnnyaTaLm,
a VHTYWTUBHO MOHSTHbIA rpadMyecknii MHTEPENC NO3BONSET NETKO W BbICTPO MPUCTYNUTL
K MOSHOLEHHOM pabaoTe C nporpaMmon.

Zelax NMS He TpeGoBaTenbHa K pecypcam W MOXET BbiTb yCTaHOBMEHa Ha Nio6om x86-
cosmecTumom Komnbtotepe ¢ OC Windows.
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