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KniouyeBble 0cob6eHHOCTU

3awmTa OT CTaTUYECKOro 3/1IeKTpru4ecTsa
Bce mepgHble NopThl NOAAEPXKMBAKOT BCTPOEHHYHO
3aLUUTY OT CTaTMYECKOro 3NeKTpmuyecTsa 4o 6 kB.

PaclwmpeHHbie PyHKLUU ynpaBneHus
OyHKUMM  ynpaBneHuss  BkAyaloT  SNMP,
ynpaBneHne Ha ocHoBe Web-uHTepdenca u
nHTepderic KomaHgHon cTpoku (CLI) yepes
Telnet n SSH.

Moppepxka IPv6

KommyTaTop ABnseTcs NOMIHOCTbIO
COBMECTUMbIM C ceTAMM Ha 6ase npoTokona
IPv6. Mopnepxka dyHKUMOHana IPv6
cnocobcTByeT nerkom MHTerpaumm
060pyAOBaHUS B CETU CNEAYIOLLErO MOKONEHUS.

XapakTepucTuku

UHTepdeicobl
e 48 noptoe 10/100/1000Base-T
e 4 xombo-nopTa 100/1000Base-T/SFP

®yHKLUMK 6e3onacHoCTU
e Cnncku ynpaenenHus goctyrnom (ACL)
e Port Security

Ypo6Hoe ynpaBneHue
o Web-nHTepderic
e CLluepe3 Telnet n SSH

PacwmpeHHbIn Ha6op PyHKLMI

e Auto Surveillance VLAN

e Voice VLAN

e Loopback Detection

e [lnarHocTuka kabens

e ABTOMaTMyeckoe onpegenexHve MDI/MDIX
o [Mopnepxka oByx Bepcui MO

TrK-121-48/4-M/CLI

YnpaBnsaembin L2 kommyTaTop ¢

48 noptamn 10/100/1000Base-T u

4 kom60-noptamu 100/1000Base-T SFP

YnpaBnsiembin KommyTaTtop 2 ypoBHA TIK-121-48/4-M/CLI,
OCHaleHHbIn 48 noptamu 10/100/1000Base-T u 4 Kombo-
noptammu 100/1000Base-T/SFP, nognepXuBaeT pacluMpeHHble
byHKLMN ynpaBneHns 1 6e3onacHocTn, obecneymBas BbICOKYHO
NpPoOu3BOAUTENBHOCTE W MacwTabupoBaHue cetu. DyHKUUMK
ynpasneHus Bkato4vatoT SNMP, ynpasneHve Ha ocHoBe Web-
nHTepderica n nHTepdenc komaHgHom cTpokm (CLI) yepes Telnet
n SSH. [aHHbIA KOMMYyTaTOp OCHalleH MaCcCMBHOW CUCTEMOW
oxnaxfeHus, kKoTopas obecrneymBaeT OeclymHyto paboTy u
NMo3BONAET NPOAJNTL CPOK 3KCMyaTaLMmM yCTPOMUCTBA.

DyYHKUMM YPOBHSA 2

KommyTatop TrK-121-48/4-M/CLI nopnepxuBaeT MOMHbIA Habop byHKLMIA
ypoBH# 2, Bktovas IGMP Snooping, Port Mirroring, Spanning Tree Protocol (STP)
n Link Aggregation Control Protocol (LACP). ®dyHkuusa ynpasneHus notokom IEEE
802.3x no3BonseT ONTUMM3MPOBATb HArpPy3Ky Ha KOMMYyTaTOp A/S MOBbIWEHUSA
HaAEXHOCTM nepeaayn AaHHbIX. MoaaepxmBas CKOPOCTb HA KaXAoM M3 MOpTOB
no 2000 M6uT/c B pexume TMOMHOro Aynnekca, KoMMmyTaTop obecrnedymBaeT
BbICOKYIO MPOW3BOAUTENBHOCTb, HEOOXoAMMYylo ANA MOAKMOYeHUs paboumx
mecT. KommyTaTop nopanepxvBaeT GyHKLUMIO AMArHOCTUKM Kabens u dyHKUMo
Loopback Detection. ®yHkums Loopback Detection wucnonb3yetca pans
onpepeneHns netesb W aBTOMATUYECKOrO OTK/OYEHMA MOopTa, Ha KOTOPOM
obHapyxeHa netns. ®yHKUMS [UarHoCTMKM Kabens npefHasHayeHa Ans
onpeaeneHns CoCTOsHUS BUTOW Napbl, @ TakXXe TUMa HeMcnpaBHOCTY Kabens.

3awmTa oT CTaTU4ECKOoro JJIeKTpn4yecTBa

Bce mepHble NnopTbl MOAAEePXMBAKOT BCTPOEHHYK 3alnTy OT CTaTU4eCcKoro
SNneKTpnyecTtea Ao 6 kB. OHa obecneumnBaer yCTOVI‘-WIBOCTb Me[HbIX MOPTOB K
HaBeEeHHOMY HalpsaXeHU U npefoTBpallaeT noBpexneHne KOMMyTaTopa U
NOAKMKOYEHHbIX K HEMY yCTpOVICTB.
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CeTeBasn 6e3onacHOCTb

AyTeHTudurKaums Ha ocHoBe nopTta 802.1X no3BonseT MCnosb30BaTh
BHewHun cepBep RADIUS ans aBTopusauum nonb3osatenen. Nommmo
3Toro, GyHKUMs CNMCKOB ynpasneHus goctyriom (ACL) yBenuumsaeT
6e3onacHoCcTb ceTn, OTPUNLTPOBLIBAS TpaduK, UCXOZAWNA OT
HeCcaHKUMOHUpPOoBaHHbIX MAC/IP-agpecoB.

TexHu4yeckue XapaKTeEPUCTUKHN

TrK-121-48/4-M/CLI
YnpaBnsembiii L2 kommyTaTop ¢

48 noptamu 10/100/1000Base-T u

4 kom60-noptamu 100/1000Base-T SFP

DKOHOMMSA SIEKTPOIHEPTUM

KommyTatop TrK-121-48/4-M/CLI cooTBeTcTBYeT cTaHzapTy IEEE 802.3az
Energy-Efficient Ethernet n noTpebnseT MeHblue 31eKTPO3Heprun npw
Hebonblwom obbeme Tpaduka.

AnnapaTtHoe obecneyeHue

OnepaTnBHas NamATb * 256 Mb
Flash-namaTb * 32Mb
NHTepdericsl * 48 noptos 10/100/1000Base-T

* 4 xombo-nopTa 100/1000Base-T/SFP
NHavkaTopsbl * Power

* Link/Activity/Speed (Ha nopT)
KHonkn * KHonka Reset

CeTeBble kKabenu UTP kaTeropwuu 5, 5e (makc. 100 m)

Pasbem nutaHus

DyHKUMOHanN
CraHpapTbl U yHKUMK * IEEE 802.3 10Base-T

IEEE 802.3u 100Base-TX

* |EEE 802.3ab 1000Base-T

IEEE 802.3z 1000Base-X

|IEEE 802.3az Energy-Efficient Ethernet

* YnpaeneHue notokom IEEE 802.3x

.

.

Pasbem Ans NOAKMOYEHUS NUTAaHUS (MepemMeHHbI TOK)

ABTOMaTMyecKoe CorflacoBaHme CKOPOCTU U peXnma aynnekca
ABTOMaTH4yeckoe onpeaeneHne MDI/MDIX Ha Bcex MeaHbIX MopTax

[lynnekcHbIi pexum

KommyTaumoHHas
MaTpuLa

Mn ponsBoanTeENIbHOCTb

Mony-/nonHbii gynnekc ana ckopoctn 10/100 M6uT/c
MonHbIv aynnekc ana ckopoct 1000 M6uT/c

104 T6uTt/c

MeTop KommyTaLmm

.

Store-and-forward

Makc. ckopocTb
nepeHanpasneHus 64-
GaiTHbIX NMaKeToB

77,4 Mpps

Pasmep Tabnmubl MAC-
afpecos

16K 3anucen

Bydbep naketos

1,5 MB

Jumbo-dpenm

10 000 GawT
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TrK-121-48/4-M/CLI
YnpaBnsembiii L2 kommyTaTop ¢

48 noptamu 10/100/1000Base-T u

4 kom60-noptamu 100/1000Base-T SFP

MporpammHoe obecneyeHme

DYHKLMM YPOBHS 2

Cratnyeckne MAC-agpeca:

- 256 3anucen

IGMP Snooping:

- IGMP v1/v2

- IGMP v3 awareness

- Moppepxka 256 rpynn

- MNopaepxka fo 64 cTaTUHECKUX MHOMOAAPECHbIX rpyrmn
- Noppepxka IGMP Snooping Querier

Loopback Detection

802.3ad Link Aggregation:

- Makc. 16 rpynn Ha ycTpoicTBO/8 NOPTOB Ha rpynmny
LLDP

* YnpasnieHne NoToKom:

- 802.3x

- NpepoTBpalLeHne 6nokmposok HOL
* 3epkanvpoBaHue NopToB

- One-to-One

- Many-to-One

- NMoppepixka 3epKanvpoBaHus Ans Bxoasiiero/
ncxopsauero/Tpaduka B 060Mx HanpasBneHUax
* OunbTpaLMs MHOroaAPEeCHbIX PACChINOK:

- MNepeHanpaBneHne BCex HE3aperncTpPUPOBaHHbIX
rpynn

- ®UNbTPaLMS BCEX HE3aPErNCTPMPOBAHHBIX IPYMn

* LLDP-MED * HacTtpavBaembliii uHTepdeic MDI/MDIX
* Spanning Tree Protocol: * MLD Snooping:
- 802.1D STP - MLD v1
- 802.1w RSTP - MLD v2
- 802.1s MSTP - Moppepxka 256 rpynn
VLAN * 802.1Q * [unanasoH VID: 1-4094

Ipynner VLAN
- Makc. 256 ctatnyeckmx VLAN-rpynn

* Asymmetric VLAN
Auto Surveillance VLAN

* Double VLAN (Q-in-Q) * Voice VLAN
- Q-in-Q Ha ocHoBe NopToB * ISM VLAN
- Selective Q-in-Q
KayecTtBo obcnyxmBaHma | ° QoS Ha ocHoBe: * 802.1p

(Qos)

- Ouepepelt npuoputeTos 802.1p
- DSCP

- ToS

- IP Precedence

- Knacca IPv6-Tpaduka

- Homepa nopta TCP/UDP

- MAC-agpeca

- EtherType

- IP-appeca

- Tuna npoTokona

8 oyepepen Ha nopT

* MexaHu3mbl 06paboTkun ovepenei:

- Strict

- Weighted Round Robin (WRR)

YnpaBneHue nosiocou NponyckaHms

- Ha ocHoBe nopTa (Bxoasiiee/ncxopstiee,
MUHUManbHbIM Wwarom 16 Kéut/c ona 10/100/1000
M6uTt/c)

DYHKLMM YPOBHS 3

.

NHTepdenc IP

IPv6 Neighbor Discovery (ND)

Cnncku ynpasneHus
poctyrnom (ACL)

ACL Ha ocHoBe:
- Ouepepelt npuoputeToB 802.1p

- Tuna npoTokona
- Homepa TCP/UDP-nopTa

- VLAN - Knacca IPv6-Tpaduka
- MAC-agpeca * Makc. KonmM4ecTBO CNMCKOB AocTyna: 50
- Ether Type * Makc. konnyectso npasun ana IPv4, MAC n IPv6: 768
- IP-agpeca * Kaxpgoe npaBunio MoXeT ObITb NPUBSA3AHO K OAHOMY
- DSCP nopty
BesonacHocTb ° 3awwuTa OT WMPOKOBeLLaTeNbHOr0/MHOroaapecHoro/ * MNpepoTBpalleHne atak DoS
0[iHOaAPECHOro WTOPMa * CermeHTaums Tpaduka
* YnpasneHue goctyrnom 802.1X Ha ocHOBe NOPTOB * SSHv2
* Mpuesska IP-MAC-Port (MHTennekTyanbHas npues3ska) * Port Security
- MHcnekTnpoBaHne ARP-nakeToB - o 64 MAC-agpecoB Ha nopT
- Noppepxka DHCP Snooping
AAA * AyteHTudukauns 802.1X: * Noppepxka ayTeHTUdmKaumm MD5
- MNoppepxka nokanbHow 6a3bl/RADIUS-cepBepa
- MNopaepxka ynpaBneHns AOCTYNMOM Ha OCHOBE MOPTOB
- Noppepxka EAP, OTP, TLS, TTLS, PEAP
OAM * [varHocTvka kabens * BoccTaHoBNeHMe 3aBOACKMX HACTPOEK MO YMONYAHUIO
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TrK-121-48/4-M/CLI
YnpaBnsembiii L2 kommyTaTop ¢

48 noptamu 10/100/1000Base-T u

4 kom60-noptamu 100/1000Base-T SFP

YnpaeneHuve Web-uHTepoeric

NHTepdelic komaHaHom ctpoku (CLI)
Telnet-cepeep

SSH-cepsep

TFTP-knueHT

Hactpoiika MDI/MDIX

SNMP:

- Moppepxka v1/v2c/v3

SNMP Trap

Pe3sepBHoe konnpoBaHue/0bHOBREHKE NPOrPaMMHOrO
obecneyeHus

CkaumBaHue/3arpy3ka KoHUrypaLymoHHoro danna
CUCTEMHBIN XypHan

BootP/DHCP-knueHT

SNTP

ICMPV6

IPv4/v6 Dual Stack
ABTOMaTU4eckas HacTporika DHCP
Hactpoiika BpemeHun

- SNTP

RMONV1

Mopnepxka aByx Bepcuii MO
DHCP relay

- DHCP relay agent/local relay
- DHCP relay option 82

CranaapTsl MIB/RFC RFC783, 1350 TFTP

RFC791 IP

RFC768 UDP

RFC793 TCP

RFC792 ICMPv4

RFC2463, 4443 ICMPv6

RFC826 ARP

RFC951, 1542, 2131 BootP/DHCP Client
RFC1213 MIBII

RFC1493 Bridge MIB

RFC1769 SNTP

RFC1157, 2570, 2573, 2575, 2576 SNMP MIB
RFC1442, 1901, 1902, 1903, 1904, 1905, 1906, 1907,
1908, 2578, 3418 SNMPv2 MIB

RFC1398, 1643, 1650, 2358, 2665 Ether-like MIB

Pa3mepsl ([ x LU x B) * 440 x 210 x 44 mm

RFC1321, 2284, 2865, 2716, 3580 Extensible Authentication
Protocol (EAP)

RFC2674 802.1p MIB

RFC2461, 4861 Neighbor Discovery for IPv6

RFC2462, RFC4862 IPv6 Stateless Address Auto-configuration
(SLAAQ)

RFC2464 IPv6 over Ethernet and definition

RFC4291 IPv6 Addressing Architecture

RFC2893, 4213 IPv4/IPv6 dual stack function

RFC2138, 2139, 2618, 2865 RADIUS Authentication Client MIB
RFC2475, 2598 CoS

RFC3164, 3195 System Log

RFC3411, 3412, 3413, 3414, 3415, 3416, 3417 SNMPv3
Private MIB

dusmyeckmne napameTpsbl

Bec * 3,46 kr

Ycnosus 3Kcnnyataunm

MutaHne * 100-240 B nepemeHHoro Toka, 50/60 'y
Makc. notpebnsemas * 34,85BT

MOLLHOCTb

MoTpebnaemas * 100B: 13,7 BT

MOLLHOCTb B peXunume * 240B:13,9BT

oXngaHusa

TennosbigeneHne * 34,8BT1

MTBF (4acbi) * 400 667

YpoBeHb Wwyma * 0pb

3awmTa ot * MoppepiKKa 3aLMTbl OT CTAaTUYECKOr0 3/1EKTPUYECTBa A0 6 KB Ha MefHbIx nopTax (ctaHgapT IEC61000-4-5)
CcTaTU4ecKkoro

3NeKTpuYecTBa

CucTema BEHTUNALUMU * MaccuBHasA

TemnepaTypa * Paboyas: ot -30 o 50 °C
* XpaHeHus: ot -40 go 70 °C
BnaxHocTb * Mpwu akcnnyataumm: oT 10% po 90% 6e3 koHaeHcaTa

* Mpwu xpaHeHum: oT 5% po 90% 6e3 KoHaeHcaTa




0 TrK-121-48/4-M/CLI
® T-KOM

YnpaBnsembiii L2 kommyTaTop ¢
POCATOM 48 noptamu 10/100/1000Base-T un
4 kom60-noptamu 100/1000Base-T SFP

KomMmnnekT noctaBku

* KommytaTop TFK-121-48/4-M/CLI

* Kabenb nutaHus

* dukcaTop ana kabens NUTaHUs

* 2 KpenexHbiX KPOHLTeNHa AN YyCTaHOBKMU B 19-4I0MMOBYIO CTONKY

* KomnnekT o518 MoHTaxa

* 4 pe3nHOBbIe HOXKM

* KpaTkoe pyKOBOACTBO MO yCTaHOBKe

NHdopmauns gnsa 3akasa

Moodesnb OnucaHue

TrK-121-48/4-M/CLI Ynpasnsembiit L2 kommyTaTop ¢ 48 noptamu 10/100/1000Base-T 1 4 kombo-rnoptamm 100/1000Base-T/SFP

CoBmecTumoe O60pWJ,OBaHMe

OM-712 SFP-TpaHcuBep ¢ 1 nopTom 1000Base-T (go 100 m)

OM-310 SFP-TpaHcmBep ¢ 1 nopTom 1000Base-LX ana o4HOMOA0BOro ontuyeckoro kabens (8o 10 km)

OM-311 SFP-TpaHcuBep ¢ 1 nopTom 1000Base-SX ansi MHOroMogo0Boro ontuyeckoro kabens (o 550 m)

OM-312 SFP-TpaHcmBep ¢ 1 nopTom 1000Base-SX+ A/19 MHOrOMOA0BOI0O ONTMYeckoro kabens (4o 2 km)

OM-314 SFP-TpaHcmBep ¢ 1 nopTom 1000Base-LHX pns ogHomopoBoro ontuyeckoro kabens (o 50 km)

OM-315 SFP-TpaHcuBep ¢ 1 nopTom 1000Base-ZX ans o4AHOMOAO0BOro onTuyeckoro kabens (o 80 km)

OM-330npga/3km WDM SFP-TpaHcueep c 1 noptom 1000Base-BX-D (Tx:1550 HMm, Rx:1310 HM) Ans 04LHOMOAOBOIO ONTUYECKOro Kabens
(mo 3 km)

OM-330npm/3Km WDM SFP-TpaHcueep c 1 noptom 1000Base-BX-U (Tx:1310 Hm, Rx:1550 HM) A4/19 04HOMOAOBOIO ONTUYECKOro Kabens
(mo 3 km)

OM-330npga/10km WDM SFP-TpaHcueep c 1 noptom 1000Base-BX-D (Tx:1550 Hm, Rx:1310 HM) A5 0LHOMOA0BOIO ONTUYECKOro Kabens
(mo 10 km)

OM-330npm/10km WDM SFP-TpaHcuBep c 1 noptom 1000Base-BX-U (Tx:1310 Hm, Rx:1550 HM) ANF 04HOMOAOBOr0O ONTUYECKOro Kabens
(mo 10 km)

OM-331npa/20km WDM SFP-TpaHcuBep ¢ 1 noptom 1000Base-BX-D (Tx:1550 Hm, Rx:1310 HM) AN 04AHOMOAOBOMO ONTUYECKOro Kabens
(mo 20 km)

OM-331npm/20km WDM SFP-TpaHcmBep c 1 noptom 1000Base-BX-U (Tx:1310 Hm, Rx:1550 HM) A1 04HOMOAOBOIO ONTUYECKOro Kabens
(mo 20 km)

OM-331npa/40km WDM SFP-TpaHcmBep c 1 noptom 1000Base-BX-D (Tx:1550 HMm, Rx:1310 HM) A1 0LHOMOA0BOIO ONTUYECKOro Kabens
(no 40 km)

OM-331npm/40km WDM SFP-TpaHcuBep ¢ 1 noptom 1000Base-BX-U (Tx:1310 Hm, Rx:1550 HM) ansi oAHOMOAOBOMO ONTMYECKOro Kabens
(no 40 km)

O6HoBsneHo 14.12.2022 Xapakmepucmuku mo2ym 6bimb U3MeHeHb! 6e3 yBeOoMaeHUs.



