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eneBast ayauropust

JlaHHO€ PYKOBOJACTBO IO IKCIUTyaTallMy MpeJHa3HAUYECHO IJI TEXHHUYECKOIo MepcoHaa,
BBITIOJIHSIFOIIIETO HACTPOWKY M MOHUTOPHUHT yctpoiicTtBa mocpenctBoM WEB/CLI kondwuryparopa, a
TaK)Ke MPOLEAYypbl MO €ro yCTaHOBKEe U o0ciykuBaHuio. KBanudukanus TeXHHYECKOro NepcoHaa
IpeJnoiaraet 3Hanue paboTsl MPOTOKOJIOB M MPUHIHIIOB mocTpoeHus Ethernet ceteid, a Tak:ke nmpasuia

IIEKTPOOE30MaCHOCTH.

JlanHoe pyKOBOJACTBO pacmpoctpansiercs Ha monenu: NTS-25080, NTS-25160, NTS-
25240, NTS-25480, NTS-25080P, NTS-25160P, NTS-25240P, NTS-25480P, NTS-3508F, NTS-3516F,

NTS-3524F, NTS-3532F, NTS-3548F, NTS-5508F, NTS-5516F, NTS-5520F.

3aBoackoii IP agpec: or DHCP cepBepa, ecnu ycrpoiictBo He nonyuuT ajgpec or DHCP cepsepa B

teuenue 20 cek, To 192.168.1.1
Macka: 255.255.255.0
Login: admin

Password: 0e3 mapoJis

Ne | Homep Bepcum PD m para
H3M.

BHeceHHbBIE H3MEeHEHUA

1 |[1.0o0118.02.2022

IlepBas Bepcus

1.1 or 22.05.2023

JloGaBnensl Mmonuduxanmu odopynoBanusi: NTS-3524F,
NTS-3516F, NTS-3508F.
M3menuscsa BHEMIHUN U3IETIUN.

3 | 1.13 ot 19.09.2025

JloGaBneHa MOAJEpKKAa HOBBIX (PYHKIMI Yy HEKOTOPBIX
MoJieield KOMMYTaTOpOB

4 | 1.14 or 03.10.2025

Jlo6aBnensl Monuduxanuu odopynoBanusi: NTS-3548F,
NTS-7524F

5 |2.00 ot 12.12.2025

Bropas Bepcus

JHobasnensr kommyTaTopbl NTS-25080, NTS-25160,
NTS-25240, NTS-25480, NTS-25080P, NTS-25160P,
NTS-25240P, NTS-25480P

HUsmenen . 1.1, 0 1.2

6 |2.0]1 or 18.12.2025

B n. 1.2 QoS no6asnena CBQ (Class-Based Queueing)

7 |2.020tr25.12.2025

Ho6asneno Full duplex B mpousBoaurensHocts NTS-
25480P
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1 Onucanue u3aeaus

1.1 Ha3zunauenune

KommyTtatopsr Ethernet cepun NTS-3508F, NTS-3516F, NTS-3524F, NTS-3532F, NTS-
3548F, NTS-5508F, NTS-5516F, NTS-5520F — 53TO BBICOKONPOU3BOAUTEIbHBIE KOMMYTATOPBI
KoHIIeHTpanuu (arperamuu) ypoBHs L3, paspaborannsie 3A0 HIIO «Temekom». KommyTraTopsl
IpeHa3HaYeHbl Ui WCIOJIb30BAHUSA B ONEPATOPCKUX CETSIX B KaueCTBE YCTPOWCTB arperaivu U B
HEeHTpax 00paboTkH JaHHBIX. [lopThl KOMMYTAaTOPOB MOJIEPKUBAIOT pabOTy Ha ckopocTsx 1 ['out/c
(SFP), 10 I'6ut/c (SFP+), 25 I'6ut/c (SFP28).

KommyTtatopsr Ethernet cepun NTS-25080, NTS-25160, NTS-25240, NTS-25480, NTS-
25080P, NTS-25160P, NTS-25240P, NTS-25480P - ympaBisieMble KOMMYTaTopbl YpoBHs L3,
paspaborannsie 3A0 HIIO «Tenexom». KoMMyTaTopsl OCYHIECTBISIOT MOJKIIOUYEHUE KOHEYHBIX
MOJIb30BaTeNe M ceTell MpeaunpusTUi Majloro U cpelHero OW3Heca K CeTsIM OIepaTOpOB CBS3U C
MOMOIIIbIO0 BEICOKOCKOPOCTHBIX MHTepdericoB. Moaenu ¢ unaekcoMm «P» B Ha3BaHWUU MOAJIEPKUBAIOT
byukuio PoE\PoE+ ams snexTponuTaHus NOIKIIOYEHHBIX YCTPOWCTB, Hampumep, I[P kamep,
OecTpOBOJHBIX TOYEK JOCTYIMA, U JAPYTUX YCTPOMCTB, K KOTOPHIM HEBO3MOXKHO WJIM HEXKEJNaTeIbHO
IIPOBOAMUTDH CUIIOBOH 3JIEKTPUUECKUN KaOelb.

1.2 OCHOBHBIC TEXHHYECKHE XAPAKTEPUCTHUKH

OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU MTpHUBeIeHbI B Tabuuie 1.2.1.

Tabnuna 1.2.1 - OcHOBHbBIE TEXHUYECKHE XapaAKTEPUCTUKU

WuTepdeiichr

8 moptoB 10/100/1000Base-T (RJ-45,8P8C)

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
NTS-25080 1 koHconbHbIM OpT RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — nopt USB (ztocTyneH He BO BCEX PEBU3USAX)

16 mopror 10/100/1000Base-T (RJ-45,8P8C)

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
NTS-25160 1 xoHconbHbI mopt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — mopt USB (nocTymeH He BO BceX PEBU3HSIX)

24 nopta 10/100/1000Base-T (RJ-45,8P8C)

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
NTS-25240 1 koHconbHBIH OpT RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — mopt USB (ocTymeH He BO BCeX PEBU3HSIX)

48 — 10/100/1000Base-T (RJ-45,8P8C)
4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)

NTS-25480




1 xoHconmbHbIH TOpT RS-232 (RJ-45)
1 —10/100/1000Base-TNPI (RJ-45)
1 — mopt USB (#ocTyneH He BO BCEX PEBU3USX)

NTS-25080P

8 moptoB 10/100/1000Base-T (RJ-45,8P8C POE/POE+)

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xoHcounbHbI opt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 —nopt USB (zioctyneH He BO BCEX PEBU3USAX)

NTS-25160P

16 moptos 10/100/1000Base-T (RJ-45,8P8C) PoE/PoE+

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xoHcounbHbIM opt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 —nopt USB (znoctyneH He BO BCEX PEBUBUSAX)

NTS-25240P

24 —10/100/1000Base-T (RJ-45,8P8C) PoE/PoE+

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xoHcounbHbIM opt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — nopt USB (ztoctyneH He BO BCEX PEBU3USAX)

NTS-25480P

48 mopros 10/100/1000Base-T (RJ-45, POE/POE+)

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xonconbHbI mopt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — mopt USB (ztoctymneH He BO BCEX PEBUBUSAX)

NTS-3508F

4 — Combo10/100/1000Base-T (RJ-45,8P8C)

8— 100BASE-FX/1000BASE-X

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 koHconbHbIM opt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — nopt USB (ztoctyneH He BO BCEX PEBUBUSAX)

NTS-3516F

4 — Combo10/100/1000Base-T (RJ-45,8P8C)

16 — 100BASE-FX/1000BASE-X

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xoHconbHbI mopt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — mopt USB (ztocTymneH He BO BCEX PEBUBUAX)

NTS-3524F

4 — Combo10/100/1000Base-T (RJ-45,8P8C)

24 — 100BASE-FX/1000BASE-X

4 — 1000BASE-X/100BASE-FX/10GBASE-R (SFP/SFP+, 10G)
1 xonconbHbI opt RS-232 (RJ-45)

1 —10/100/1000Base-TNPI (RJ-45)

1 — mopt USB (ztocTymneH He BO BCEX PEBUBUSAX)

NTS-3532F

8 —10/100/1000Base-T (RJ-45,8P8C)

12 — Combo 100BASE-FX/1000BASE-X (SFP)

12 — 1000BASE-X/10G BASE-R (SFP+, 10G)

1 — nopt Console (0TA€IbHBIA KOHCOIBHBIN MOPT JAJIS1 YIIPABICHHUS)
1 —10/100/1000Base-T NPI (RJ-45)

1 mopt USB (mocTyrieHn He BO BCeX PEBU3USX)

NTS-3548F

48 moptoB 100Base-FX/1000Base-X
4 mopta 1000/10000 Base-X (SFP/SFP+)




1 xoHconmbHbIH TOpT RS-232 (RJ-45)
1 mopt 10/100/1000 BASE-T (NPI)

1 mopt USB (ocTyren He BO BCeX peBU3USIX)

NTS-5508F

8 — 100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
1 — mopt Console, RS-232 (RJ-45)

1 —10/100/1000Base-T NPI (RJ-45)

1 —nopt USB (znoctyneH He BO BCEX PEBU3USAX)

NTS-5516F

16 — 100BASE-FX/1000BASE X/10GBASE-R (SFP/SFP+)
1 — mopt Console, RS-232 (RJ-45)

1 —10/100/1000Base-T NPI (RJ-45)

1 — mopt USB (#ocTyneH He BO BCEX PEBU3USX)

NTS-5520F

[TonnepxkuBaeT 3arpykaeMyro MporpaMMHYI0 KOH(PHUTYpaIHIo
OCHOBHBIX IIOPTOB:

Kondurypanus 1

20 -100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
Kounduryparmus 2

8 —100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
4 —25GBASE-xR

Konduryparms 3

8 —25GBASE-xR

1 — mopt Console, RS-232 (RJ-45)

1 —10/100/1000Base-T NPI (RJ-45)

1 — nopt USB (ztoctyneH He BO BCEX PEBU3USAX)

[IponsBoanUTENBHOCTD

NTS-25080

NTS-25160

NTS-25240
NTS-25080P
NTS-25160P
NTS-25240P

[TpomyckHas cnocobHocts — 128 I'6ut/c (onmuonansHo 10 400
['6uTt/c)

[Tpon3BOUTENHHOCTD HA MMaKeTaxX JIMHON 64 Oaiita, ['Out/c — 128
(onmmonansHO 10 400 ['61T/C)

[Tpon3BOUTENHHOCTD HA MMAKETaX JIUHON 64 Oaiita, MPPS —

95.232 (onuuonHansHO 110 297.6 MPPS)

NTS-25480

[TpomyckHas cnocobHocTh — 176 I'6ut/c (onmuonansHo A0 400
['6urt/c)

[Tpou3BoaUTENLHOCTH HA TTAKeTaX JUIMHOM 64 Oaiita, ['6ut/c — 176
(ormmmonansHO 10 400 I'6uT/C)

[Tpon3BOIUTENBHOCTH HA TTAKeTax IIMHON 64 Gaiita, MPPS —
130.944 (onumonansHO 0 297.6 MPPS)

NTS-25480P

[TpomyckHas cnocobHocTh — 176 I'6ut/c (onmuonansHo 10 400
I'6ut/c)

[Tpou3BoaUTENLHOCTH HA TTAKeTaX JUIMHOM 64 Oaiita, ['out/c — 176
(ormmmonansHO 10 400 I'6uT/C)

[Ipon3BoaUTENHHOCTH HA MaKeTaX IJIUHON 64 Oaiita, MPPS —
130.944 (onmuonansHO 110 297.6 MPPS)

[TpousBoautensHocTs (Full Duplex) Ha makerax mivHoi 64 Gaiita
(RFC2544), MPPS - 261.88




[TpomyckHas cnoco6HocTh — 128 I'6uT/C (ommmonansHo 10 400
I'out/c)

NTS-3508F [Tpon3BoUTENHHOCTD HA MMaKeTaxX JIMHON 64 Oaiita, ['out/c — 128
NTS-3516F (omrmonansHO 110 400 I'6uT/C)
NTS-3524F [Tpon3BOUTENHHOCTD HA MMaKeTaX IIUHON 64 Oaiita, MPPS —
95.232 (onumonansHo 110 297.6 MPPS)
[Tponycknas ciocoonocts — 400 I'6ut/c
[Tpon3BoUTENHHOCTD HA MaKeTax JuIMHOM 64 Oalita, 'out/c — 400
NTS-3532F [Tpon3BOIUTENEHOCTD HA TTAKeTaxX JUTMHON 64 Oaiita, MPPS —
297.6
NTS-3548F gponyCKHaﬂ crocobHocTh — 128 FGI/IT/CV }
POM3BOIUTEIBHOCTD HA MaKeTaxX JIuHOM 64 Gaiita, MPPS — 95.2
[Tponycknas cocooHocTs — 176 I'6ut/c (onmmonansHo 10 400
['6urt/c)
[Tpon3BOINTENFHOCT HA TAKETAX JIMHON — 176 ['6ut/c
NTS-5508F (ormmonansHO 10 400 I'6uT/C)
[Tpon3BOIUTEIEHOCTD HA TTAKeTaxX UTMHON 64 Oaiita, MPPS —
130.944 (onuumonansHO 10 297.6 MPPS)
[Tpomycknas ciocoonocts — 400 I'6ut/c
NTS-5516F [Tpon3BOIUTENHHOCTD HA MaKeTax JuIMHOM 64 Oaiita, I'out/c — 400
NTS-5520F [Tpon3BOIUTEIEHOCTH HA TTAKeTaxX UTMHON 64 Oaiita, MPPS —
297.6
®Pu3nuecKue XapakTepUuCTUKN
NTS-25080 [ToTpebasemas momiHOCTh — 50 BT
Pa3zmepsr (LIxBxI"), Mm:
E?Sg;gg 440x44x200
) Macca: 3,1 kr
[Totpebnsemast MOIIHOCTD, O€3 yueTa Harpy3ku POE — 50 Bt
bromxer POE — 350 Bt (onimoHaibHO MOKET OBITh YBEJIUUEH UITH
NTS-25080P CHI/I)KeH)
NTS-25160P Pasmepsr (ILIxBxI'), Mm:
NTS-25240P 440x44x300
Macca: 4,1 xr
[Torpebnsemas mourHOoCcTh — 50 BT
NTS-25480 Pazmepsr (IxBxI'), MmM:
440x44x200
Macca: 3,1 kr
[Torpebnsemas MOIIHOCTD, 6€3 yueTa Harpy3ku PoE — 100 Bt
bromxer PoE — 720 Bt (onmmmonansuo 760, 800, 1440 Br)
NTS-25480P Pasmepsr (LLIxBxI"), MM:
440x44x300
Macca: 4,1 kr
NTS-3508F [Totpebnsemas momHOCTh — 10 45 BT
NTS-3516F Pazmepsr (IIxBxI'), MmM:
NTS-3524F 440x44x350
NTS-5508F Macca 3kr
NTS-5516F

NTS-5520F




[ToTpebnsiemas MorHOCTh — 710 45 BT
Pazmepst (xBxI'), MmM:
NTS-3332F 440x44x210
Macca 3kr
[ToTpebasiemas MonHOCTh — 710 45 BT
Pazmepsr (xBxI'), MmM:
NTS-3548F 440x44x200
Macca: 3,1 kr
OxnaxaeHue
NTS-25080 AKTHUBHOE, C TIOMOIIHI0 BEHTHJIATOPOB (OMIIMOHAIBHO ITACCHBHOE)
NTS-25160
NTS-25240
NTS-25480 AKTHUBHOE, C TOMOIIBI0 BEHTHJISITOPOB (OMIIHMOHAIBHO MTACCUBHOE)
NTS-25080P AKTHBHOE, C TIOMOIIHI0 BEHTHJIITOPOB (OMIIMOHATBHO ITACCHBHOE)
NTS-25160P
NTS-25240P
NTS-25480P AKTHBHOE, C TOMOIIHI0 BEHTHJISTOPOB
NTS-3508F AKTHBHOE, C TOMOIIILI0 BEHTHJISTOPOB
NTS-3516F
NTS-3524F
NTS-5508F
NTS-5516F
NTS-5520F
NTS-3532F 2 BEHTWJISITOpA
NTS-3548F 2 BEHTWJISITOpA
ITIpou3BOAUTEIBHOCTD:

— Pa3mep Oydepa kanpos, Moaiit, He MeHee — 32M

— 0O6weMm O3Y (DDR3) — 2 GBytes

— O0pem I13Y — 128 MBNOR 256 MBNAND (Onuunonansho 512M uiu 1024M)
— Tabmuma MAC-aapecoB — 32,768

— Tab6muma VLAN — 4096

— KomunuectBo npaBmit MAC ACL (ingress/egress) 2998 .

— KomuuectBo npasui [Pv4/IPv6 ACL  2998/1499 mit./mT.

— KoanuectBo L2 Multicast rpynn —mapameTp sIBIseTCS HacTpauBaeMbIM, BO3MOXKHBIE

3HaueHus: 4,096; 2,200; 2,048; 1,200; 1,024
— KomnuectBo ARP-3anuceit — 2048 (onuuonansHo 1o 10000)

— Link Aggregation Groups (LAG) — no 128 rpynn

— KomuuectBo moptoB B onnom LAG: 4, 8, 16, 32

— KomnuectBo ECMP-rpynn no 1024 mryx

— KauectBo o6cnmyxkuBanus QoS — 32K

— KomnuectBo ACL (cninckos/3amnuceit) — 1024

— Koanuectso mapmpyrtos L3 [Pv4 Unicast 1o 15 000 mr.

— KomnuectBo mapuipyros L3 [Pv6 Unicast 1o 7 500 mt.




KonunuectBo mapmipytos L3 IPv4 Multicast (IGMP Proxy, PIM) — 1028 mi.
KomnyectBo mapuipytoB L3 IPv6 Multicast (IGMP Proxy, PIM) — 1656 mit.
KomnyectBo OSPF-instance (ceccmii) 20 mT.

MakcumanbHoe koaudectBo GRE tynneneit 16 mir.

Makcumanbsabiidi MTU mis mxam6o0-dpeiimos, 6aint — mo 14000
Kommaectro 802.1ad npaBun ot 8 no 4 096 mr

O0vem TCAM, T — Ha Bxon 10 4096, — nHa BeIxoa 10 8192

Pazmep Jumbo Frame - go 14000 Gaiit

du3nyecKHe XapaKTePUCTHKH:

Bo3MoxHBI BApHAHTHI TUTAHUSA:

[Turanue ot nepemennoro Toka 220B AC, o6o3nauenue (AC)

[Mutanue ot nocrostaHOrO ToKa 48-72B DC, 0603Hauenue (DC)

[luranne ot mnepemeHHoro Toka 220B AC, ycraHaBIMBarOTCA JBa HE3aBUCHUMBbIX
WMCTOYHUKA MTUTAHMs C BOBMOKHOCTBIO pe3epBupoBanus, o6o3HaueHue (AC_AC)
[Mutanue ot mocrossHHOro Toka 48-72B DC, ycraHaBnuBarOTCs JBa HE3aBHCHMBIX
HMCTOYHHMKA MMUTAHUS C BO3MOXKHOCTBIO pe3epBupoBanus, ooo3Hauenne (DC_DC)
PaGouas Temnepatypa okpysxaromeit cpenst: oT -20 1o +60°C AC

Temnepatypa xpanenust — ot -40 no +70°C

Pabouas Bnaxxnocts — He 6oitee 80%

HUcnonunenune — 19", 1U

DYyHKUMH IOPTOB:

Port Speed/Duplex Mode/Flow Ctrl

[Mognepxka Auto MDI/MDIX

802.1Qbb Per Priority Flow Control

Port Frame Size (Jumbo frames)

Port State (administrative status)

Port Status (link monitoring)

Port Statistics (MIB counters)

Port VeriPHY (BuprtyanbHoe TecTupoBaHue Kades)
NPI port

On-the-fly SFP detection

DDMI

UDLD

IEEE 802.3ap 10G-KR

IEEE 802.3ap 25G-KR (Ha koMMyTaTOpax ¢ noaaep:xxkout 25G)
POE/POE+ ¢ mognepsxkoit LLDP

PoE IEEE802.3bt 6e3 mognepxku LLDP

3amuTa ot 61mokupoBku ouepean (HOL)



[Tognepxka cBepXNIMHHBIX KaapoB (Jumbo frames)
VYnpasnenue notokom (IEEE 802.3X)

®ynkuun npu padore c MAC-aapecamu:

HezaBucumerit pesxxum 00yuenus B kaxaon VLAN
[Tonnepsxka MmHOTOaApecHo# pacceuiku (MAC Multicast
Support)

Perynupyemoe Bpems xpanenuss MAC-anpecos
Crarugeckue 3anucu MAC (Static MAC Entries)
OtcnexuBanue coosiTuit MAC change Ha mopTax
Jloruposanue coopiTuit MAC Flapping

Monnep:kka IPv6:

®ynkuuroHaibHOCTh [Pv6 Host
CoBmecTHOE uctoib3oBanue IPv4, IPv6

QoS:

[Ipo3paunsblii pexxum

Knaccugukanus tpaduka (8 akTHBHBIX IPHOPUTETOB)
Default Priority mns mopra

[Tonbp30BaTENbCKUI TPUOPUTET

ManmnuHr BXOJHBIX TPHOPUTETOB

RR (Round Robin)

SP (Strict Priority)

WRR (Weighted Round Robin)

WFQ

FIFO

PQ

[Tonnepxkka anroputMma ynpasienus ouepeasmu WFQ (weighted fair queuing)
WDRR (Weighted Deficit Round Robin)

[Tonnepxkka QoS Control List (QCL Mode)

Global Storm Control mis UniCast, MultiCast u BroadCast
[Tonnepxka an

roputMa ympasierus ouepesimu RED (Random Early Discard)
Port policers

Queue policers ouepeneit

Global/VCAP (ACL) policers

QoS knaccudukanus Tpapuka Ha ocHoBanun ACL

Port egress shaper
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Queue egress shapers
[Tepemapkuposka DiffServ (RFC2474)
Tag remarking

PexxuM rutaHupoBIIKKa

CBQ (Class-Based Queueing)
@Oynknun L2:

Auto MAC addr. Learning/Ageing

Craruueckue MAC anpeca

Virtual LAN (VLAN)

JByxcroponauiit VLAN translation

Opnnocroponnniit VLAN translation (BX0DHO/BBIXOTHOM )

O6bem TCAM — 110 4096

CrekupoBaHue

Private VLAN Static

Port Isolation Static

MAC-based VLAN

Protocol-based VLAN

IP subnet-based VLAN

VLAN Trunking

iPVLAN Trunking

[Monnep:xka GARP VLAN registration (GVRP)

[Monnepsxka Multiple Registration Protocol (MRP)

[Tonnep>kka Multiple VLAN Registration Protocol (MVRP)

GMRP (GARP Multicast Registration Protocol)

[Mognepxka IEEE-802.1ad Provider Bridge (Native or Translated VLAN)
PVSTP+ (sk3emmisip cBA3yIOLIEro JiepeBa, Mpu KOTopoM B KaxaoM VLAN pabGotaer
oTaenbHbIN 3K3eMIusip STP)

[Tonnepsxka mpotokona STP (Spanning Tree Protocol, IEEE 802.1d)
[Tonnepsxka nmpotokona RSTP (Rapid Spanning Tree Protocol, IEEE 802.1w)
[Tonnepxkka nmporokosna MSTP (Multiple Spanning Tree Protocol, IEEE 802.15s)
[Tonneprxka npotokona Rapid-PVST+

MAC Flapping

Loop Guard

Link Aggregation ctatnueckuii (6e3 IpoTOKOIa)

Link Aggregation nporokon LACP

AGGR/LACEP user interface alignment with Industry standard

UNI LAG (LACP) 1:1 Active/Standby

LACP Revertive/Non-revertive

LACP loop free operation

BPDU Guard & Restricted Role

IGMPv2 snooping
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IGMPv3 snooping

MLDv1 snooping

MLDv2 snooping

[Tpodpunu punbTpanuu IGMP

IPMC throttling, filtering, leave proxy

MVR

[Tognepxka MVR profile

Voice VLAN

[Monnepxkka Q-in-Q

[Monnepxkka Selective Q-in-Q

DHCP snooping

ARP inspection

Port Mirroring

Flow mirroring

Rmirror (Y nanenHoe 3epKairpoOBaHKE)
PIM-Snooping, Flex-link

Multi-Switch Link Aggregation Group (MLAG)
IP SLA

[Tonnepkka cTeKUPOBAaHUSL, KOJIMYECTBO YCTPOICTB B cTE€Ke 10 12 mTyK
KonudecTBo 0TA€1bHO pabOTAIOIMKX IK3EMIUISIPOB MPOTOKOJIA CBA3YIOUIETO JAepeBa — 64
Loopback Detection

STP Root Guard

Spanning Tree Fast Link option

STP BPDU Guard

BPDU Filtering

DOyHKUUH:

STP Loop Guard

N3omnsmus nopTos

[Tonnepxka Layer 2 Protocol Tunneling (L2PT)
IGMP proxy fast-leave

ITognepxka nporokosa VRRP

[Tonnepxkka LAG Balancing Algorithm
JlnarsHocTtrka ONTHYECKOrO TpaHCUBEpa
[Monnepxka IGMP Snooping fast-leave
[Tonnepxka pynkuuit IGMP Proxy-report
ITognepxka apropuzanuu IGMP uepe3 RADIUS
[Tonnepxxka IGMP Querier

ABTomartuueckoe pesepupoBanue (backup) gaiina kondurypaunu no TFTP/SFTP
SNTP (Simple Network Time Protocol)
Traceroute
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Bo3moxxHocTh 00paboTku Tpaduka ynpasnerus ¢ npyms 3arojoBkamu IEEE 802.1Q
VYipasieHue J0CTyIIOM K KOMMYTaTOpy — YPOBHHM IIPUBUWIIETUH IS I10JIb30BaTENICH
Bnokuposka untepdeiica ynpasieHus

JlokanbHas ayTeHTU(UKALINS

@unprpanus [P-agpecos nis SNMP

Kmuent Telnet, kmment SSH

Cepsep Telnet, cepsep SSH

[Tonnepkka MakKpOKOMaH{

KypnanupoBanue BBOAUMBIX KoMaH 110 npoTokoiny TACACS+

ABtomaruueckas HacTpoiika DHCP

Ho6asnenne rera PPPoE Circuit-ID

Flash File System

Komanns! otnagku

Mexanusm orpanudenus Tpaduka B cropony CPU

[udposanue napois

Ping (mognepxkka IPv4/IPvo)

[Tonneprkka HECKOIBKUX BepcHil PailyioB KOHPUTYypaLun

[Tognepxxka IP Sourse Goard

Hamnune mexanm3moB ympasienusi UniCast, MultiCast u BroadCast-tpaduxom st
npenorpamierus UniCast, MultiCast u BroadCast-mTopmos

Oynkuus puabTpanun Tpaduka, IpeaHa3sHadYeHHAs IS MOAYJIS yIIPaBICHUS

Hanmnune mexanusMoB ¢uibTpaiun Tpaduka 0e3 coxpaHeHHs WH(GOPMAIMH O CECCHH
(stateless)

ITpoBepka nomuuHOCTH Ha ocHoBe MAC-anpeca Port Security

[Tonnepkka anroputMma ynpasienus ouepeasmu WRR (weighted round robin)
[Tognepxka nocryna k Beo-unrepdeiicy mo SSL

Hanuune mexanu3ma oOHapy KeHUsI OTKa3a CUCTEMbI OXJIAXKICHHSL.

Hannune mexanu3ma oOHapyKeHUsl OTKa3a OJIOKOB MUTAHUS

Hannuue csazu IP-MAC-Port

Bepcuu nognepxuBaembix MLD Snooping 1,2

[Tonnepskka aBTOCOTIacoOBaHus (autonegotiation)

Hanuuue ¢pynkuun Proxy ARP

O®yuknuu L2 Multicast: MLD Snooping Querier, IGMP Snooping v1,2,3, IGMP Snooping
Fast Leave, MLD Snooping v1,2, IGMP u MLD Snooping Querier, MVR, GMRP
Hanunuwne ¢ynkuuit 3amumrsl ot noamensl [P-anpeca (IP-spoofing)

Bo3MmokHOCTh 3arpy3ku (aiiioB Ha yCTPOHCTBO MO HEMH(POBAHHOMY MPOTOKOIY
nepeaaun (aitsion

[Tonnepxka MmexanusMma nonucuHra tTpaguka (traffic policing)

Hanwmuwme 3amuTel OT CMeHBI KopHeBOro kommyrtaropa B jgomeHe STP (Root
Guard/Protection)

[Tonnepxkka cranaapta Selective Double (VLAN)
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[Tognepxka BUPTYaIbHBIX TaOIUIl KOMMYyTauu U MapmpyTtusamnuu (Virtual Routing and
Forwarding)

[Tognepxka crangapta STP Loopback Detection

Hanuume nomomHuTenbHOM 3aluThl OT BO3HUKHOBEHUS merenb B aomene STP (Loop
Guard/Protection

[Monnepxkka cranmgapta Multicast VLAN registration

[Tonnepxka Mmexanuzma mapkupoBku Tpaduka Type of Service (ToS)

Bo3moxHOCTE 3arpy3Kku (aityioB Ha yCTPOHCTBO M0 MH(PPOBAHHOMY IIPOTOKOILY Iepeaadn
daitios

Hanuuue cBsizu [IP-MAC-Port

[Tonnepxkka crannapra 802.3az

Hanmuuue  anmmapatHoro — yckoputens — MmapuipyTusaunuu/mepecbuikun  (hardware
routing/forwarding accelerator)

[Tonneprkka rpaHyJIIpHOTO KOHTPOJIS IOCTYIA K yCTporcTBY (granular access control)

(I)yHKIII/II/I MOHHUTOpPpHHIA:

Craructuka untepdeiicon

[Tognepxka monutopunra 3arpy3ku CPU no 3amagam u ouepensim
MOoHUTOPHHT 3arpy3ku onepaTtuBHOi namatu (RAM)
MOHUTOpPUHT TeMIlepaTypbl

Mounutopuar TCAM

PezepBupoBanmue:

G.8031 — 1:1 Port protection (pe3epBupoBaHHE TOPTOB)
(G.8032 — Ring protection (KonblieBoe pezepBupoBaHue)
(G.8032 — Ring protection v2 (KombiieBoe pe3epBupoBaHue)

®ynkoun L3 n mapmpyruszanus:

Oynkuus DHCP relay Option 82

IToanepxka nporokosa BFD

KonnuectBo L3 nnTEpdeiicos, ITYK — napameTp SBISETCS HACTPAUBAEMbIM, BOZMOKHbBIE
3HaueHus: g0 2050

KomuuectBo L3 untepdeticos -20 vlan, 5 [Pv4-aapecos B kaxzaom vlan, 512 IPv6 GUA
CyMMapHoO Jy1s Bcex vlan

KomnuectBo VRRP mapmpyruzaropon 255

KomnuectBo Loopback-unrepdeiicoB, mryk — mnapamerp sIBISETCS HAaCTPaUBaEMBbIM,
BO3MO>KHEBIE 3HaueHus: ot 1 7o 1024

ITonneprxkka nmporokosa BGP

UPNP

IPv4 L3 Static Routing (Cratuueckas MapuipyTH3aius)
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RFC2992 (ECMP) nognepxka HW based L3 static routing

Junamuueckas mapmpytuszanus RIPv2 (RFC 2453)

Junamuueckas mapupyruzauus OSPFv2 (RFC 2328)

Hunamuueckast mapmpytuzanus OSPEv3 (IPv6) (RFC 5340)

RFC 3101 The OSPF Not-So-Stubby Area (NSSA) Option

RFC 3137 OSPF Stub Router Advertisement

IPv6 L3 Static Routing

RFC-1812 L3 checking (version, IHL, checksum, etc)

KonuuectBo nopnepxxuaembix VRF 1o 1023 mr.

[Tognep:xka ~ MYJBTHIIPOTOKOJIBHOTO  PACIIMPEHUs]  MPOTOKONA  JMHAMHYECKOU
mapmpyTtusanuun BGP (Multiprotocol Extensions for BGP; MBGP)

MSDP, IP Unnumbered

[Tognepxka MmapmpyTtusamnuu Ha ocHoBe mouTHK (Policy-Based Routing; PBR)

DyHKIUH o0ecriedyeHus 6€30MaACHOCTH:

Port-Based 802.1X

Kpurepnu punsrpammmu ACL Port, Vlan ID, Ethertype, CoS, MAC source address, MAC
destination address, IPv4 source address, IPv4 destination address, IPv4 DSCP, IPv4
Preference, IPv4 ToS, IPv4 security option, IPv4 protocol numbers, IPv4 custom field,
IPv6 source address, IPv6 destination address, TCP/UDP source port, TCP/UDP
destination port, TCP/UDP flags, Time-base

Tun opranuzanuu cnuckoB KoHTposs goctyna (ACL): DSCP, IP-nporokoin, Homep nopta
TCP/UDP, Iloptr xommytaropa, Ilpumopurer IEEE 802.1p, VLAN ID, EtherType,
Coxepxumoro mnakera, onpeaensiemoro mnosb3obareneM (User Defined Bytes)

OcHoBHBIE (QYHKIMH KadecTBa oOcayxuBaHus (QoS) M oOrpaHHYEHUS CKOPOCTH:
Orpannuenue ckopoctu Ha mnoprax (shaping), Orpanuyenue ckopoctu (policing)
cormacHo sr-TCM wu tr-TCM, Ilogmepxka kinacca oOciyxuBanuss IEEE 802.1p,
O6paboTka ouepeneit mo anroputmam Strict Priority/Weighted

Single 802.1X

Multiple 802.1X

MAC-Based Authentication

VLAN Assignment

QoS Assignment

Guest VLAN (I'octeBoiit VLAN)

RADIUS Authentication and Authorization

RADIUS Accounting

MAC Address Limit

Persistent MAC learning

IP MAC binding

IP/MAC binding dynamic to static

TACACS+ Authentication and Authorization
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TACACS+ Command Authorization

TACACS+ Accounting

Web & CLI Authentication

Aptopu3zarnus (15 ypoBHel qoctyria)

ACLs for filtering/policing/port copy

3amuta ot DoS-atak

IP source guard

Secure FTP Client

[Tonnepxka Radius EAP

[Monnepsxka mpotokonoB AAA: Local, Radius, 802.1x Tacacs+
IIpoBepka mommuHHOCTH Ha ocHoBe MAC-aapeca, orpanuueHue kosnmdectBa MAC-
anpecoB, cratuueckue MAC-anpeca

[IpoBepka noammHHOCTH 110 TopTam Ha ocHOoBe IEEE 802.1x
CermenTanus Tpaduka

IIpenorBpamenue atak BPDU

PPPOE Intermediate agent

Dynamic ARP Inspection

DHCPv6 Snooping

IPv6 Source Guard

[Tonnepxkka ¢pynkuuu [Pvé ND Inspection

[Monnepxka pynxmun [Pv6 RA Guard

L2-L3-L4 ACL (Access Control List)

IPv6 ACL

CunxpoHu3anus:

NTPv4 Client
BosmoxHocTs pabothl B kauectBe NTP-cepBepa (NTP server)

OAM & TecTupoBanme:

802.3ah: Variable, request, response

802.3ah: Discovery process, information. Event notification, loopback
802.3ah: Dying Gasp Enhanced

802.3ah: Dying Gasp SNMP Trap

Continuity Check (ETH-CCM) npoBepka 11eJI0CTHOCTH

IS-, OS-, PS-, SID-TLV

ERPS c ucnonszoBanuem ETH-CCM u ETH-RAPS

ArnmnaparHoe yckopeane OAM

BceTpoennslil natunk oTkasza 06J10kKa MUTaHMS

BCTpOCHHBIﬁ JaT4YHMK OTKa3a CUCTCMBbI OXJIAXKICHUA
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Ynpagsienue:

[Tonnepxka 3epkanupoBanus Tpadpuka RSPAN; sFlow; SPAN

Dual CPU (Application variant with JSON)

DHCP Client (RFC 2131)

DHCP Server (RFC 2131)

DHCP Server support for DHCP relay packets

Per port DHCP

DHCPv6 Client (RFC 3315)

DHCPv6 Relay Agent (RFC 3315)

DHCPv6-ShieldProtecting against Rogue DHCPv6 Servers (RFC 7610)

DNS client, relay (RFC 1035)

[Pv4/IPv6 Ping

[Pv4/IPv6 Traceroute

HTTP cepsep

CLI — Console Port

CLI — Telnet

CootBercTBHE MTpoMbIIIeHHOMY cTanaapty CLI

Industrial Standard Configuration

Industrial Standard CLI debug commands

Port Description CLI

OWIBTPBI JOCTYIA K YIIPABICHUIO

[Tonnepxxka HTTPS

[Tonnepxka SSHv2

VYnpasnenue no [Pv6

IPv6 Ready Logo PHASE?2 (Tonbko host)

ICMPv6 (RFC4884)

Cucremnsrii Syslog

3arpy3ka ooHosieHus [10 uepe3 web untepdetic

SNMP arent v1/v2c/v3

RMON (I'pyniniet 1, 2,31 9)

RMON aBapuu u co6situst (CLI, web)

IEEE 802.1AB-2005 Link Layer Discovery LLDP

TIA 1057 LLDP-MED

sFlow

FTP Client

[Tomneprkka 3arpy3Ku M BRITPY3KH KOH(DHUTYpAITUH 110 TIPOMBIIUICHHOMY CTaHIapTy
Bo3MoxkHOCTE 3arpy3kd U BBITPY3KH KOHPUTYpallMd U MPOTPAMMHOTO OOECTIeUeHUs
TFTP: SCP, SFTP, SSH, TFTP, nokanbHO Ha BHEITHUI HOCUTEIIb

[Topnepkka MPOTOKOJIOB U CPEICTB yIPaBICHUS DHCP client, LACP, BFD, BGP,
BGPv6, IS-IS, OSPFv2, OSPFv3, RIPv1, RIPv2, AAA, TSN, Static, DHCP server, DHCP
relay, DHCPv6 client, BootP client, Active Directory, IGMP Proxy(RFC 4605), PIM SM,
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Local, NTP client, Cranmapt ERPS(G.8032v2), Cranmapr MSTP IEE 802.1s, SSHv1,
Telnet, SSHv2, PIM, MRP, IGMP , sFlow , Diameter, LDAP , LLDP , PPP PPPoE,
RADIUS, SNMPv1, SNMPv2¢, SNMPv3, HTTP, HTTPS, SFTP, NTP, DHCP, DNS,
ICMP, 802.1X, TCP, SNMP, FTP, SSH, RMON, SMON, SCP, IPv4

Monnepxka cranaapTasix MIBos:

— RFC 2674 VLAN MIB

— IEEE 802.1Q Bridge MIB 2008

— RFC 2819 RMON (Group 1, 2.3 u9)

— RFC 1215 TRAPS MIB

— RFC 4188 Bridge MIB

— RFC 4292 IP Forwarding Table MIB

— RFC 4293 Management Information Base for the Internet Protocol (IP)
— RFC 5519 Multicast Group Membership Discovery MIB

— RFC 4668 RADIUS auth. Client MIB

— RFC 4670 RADIUS Accounting MIB

— RFC 3635 Ethernet-like MIB

— RFC 2863 Interface Group MIB using SMI v2

— RFC 3636 802.3 MAU MIB

— RFC 4133 Entity MIB version 3

— RFC 4878 Link OAM MIB

— RFC 3411 SNMP Management Frameworks

— RFC 3414 User-based Security Model for SNMPv3

— RFC 3415 View-based access Control Model for SNMP

— RFC 2613 SMON — PortCopy

— IEEE 802.1 MSTP MIB

— Private MIB

— IEEE 802.1AB LLDP-MIB (LLDP MIB included in a clause of the STD)
— IEEE 802.3ad (LACP MIB included in a clause of the STD)
— IEEE 802.1X (PAE MIB included in a clause of the STD)

— TIA 1057 LLDP-MED (MIB is part of the STD)

BoccraHnoBJienue:

—  XOJIOOHBIN CTapT
— Tenunsrii crapt

1.3 KoHCcTpyKTHBHOE HCIIOJIHEHHE

Kommytarops! Ethernet cepunt NTS mozaeneit NTS-25080, NTS-25160, NTS-25240, NTS-
25480, NTS-25080P, NTS-25160P, NTS-25240P, NTS-25480P, NTS-3508F, NTS-3516F, NTS-

18



3524F, NTS-3532F, NTS-3548F, NTS-5508F, NTS-5516F, NTS-5520F BBINOJIHEHBI B METAINYECKOM
kopryce 1U u mpeHa3HayeHbI 1J1s YCTAaHOBKH B CTOMKY 19”. BHenHu BUI M3eHii IPEICTaBIIeH Ha
pucynkax 1.3.1-1.3.17. BHemHuii Bua U311l MOXKET OTINYATHCS OT (PAKTUYECKOTO B 3aBUCUMOCTH OT

MO,L[I/I(i)I/IKaHI/II/I H TUIIA BJICKTPONIUTAHUA.

NTS-25080 /

NTS-25160 /'

NTS-25240 /'

NTS-25080P

NTS-25160P /'

Pucynok 1.3.6 — Buemnwnit Bug NTS-25160P
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Pucynok 1.3.13 — Baemnnii Bug NTS-3516F

NTS-5516F

NTS-3524F ()
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Pucynok 1.3.14 — Baemnnii Bung NTS-3524F

Pucynok 1.3.15 — Buewmnnii Bung NTS-3532F

Pucynoxk 1.3.16 — Buemnnii Bung NTS-3548F

Ornucanmne (yHKUIMOHATBHBIX 3J€MEHTOB JinieBod manenu g NTS-25080/NTS-25080P, NTS-
25160/NTS-25160P, NTS-25240/NTS-25240P npuseaneno B tabdnuie 1.3.3, pucynok 1.3.17-1.3.19.

__NTS-25160P aec

Pucynok 1.3.17 — Onucanue snemeHToB jmneBoi nanenu NTS-25080/NTS-25080P

Pucynok 1.3.19 — Onncanue snemeHToB sneBoit manenu NTS-25240/NTS-25240P

Tabmmma 1.3.3 — Omnucanue 3neMeHTOB JuieBod maHean NTS-25080/NTS-25080P, NTS-
25160/NTS-25160P, NTS-25240/NTS-25240P

Ne HanmenoBanue Onucanue

1 1-24 Jlst NTS-25080, NTS-25160, NTS-25240 — moptsr 10/100/1000BASE-
T (RJ-45)
Jms NTS-25080P, NTS-25160P, NTS-25240P —  moptsl
10/100/1000BASE-T (RJ-45), ¢ nonaepxkoit POE mo cranmapram
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IEEE 802.3af-2003, IEEE
802.3at-2009

2 XG1-XG4 Cnotet  nmnst ycranoBku — TpaHcuBepoB 1000BASE-X/100BASE-
FX/10GBASE-R (SFP/SFP+, 10G)

3 MGMT NPI mopt 10/100/1000Base-T (RJ-45)

4 Console KoHconbHBIN TOPT 17151 NOAKIFOYEHHUS 110 MPOTOKOIY RS-232

5 Power Nuaukatop 31eKTponruTanus

6 Reset Factory @OyHKIMOHAIbHAS KHOIIKA cOpoca

7 USB USB nopt, 10CTylIEH HE BO BCEX PEBU3UAX

8 220V AC Pa3beM nonKIIIOUEHUS 3JEKTPONUTAHUS OT CETU MEPEMEHHOr0 TOKa

220 B

Onucanne (yHKIIMOHATBHBIX JIEMEHTOB JinIeBoi nmanenu st NTS-25480/NTS-25480P npuseneno
B Tabnute 1.3.4, pucynok 1.3.20.

Pucynox 1.3.20 — Onucanue snemenToB jmneBoi nanenu NTS-25480/ NTS-25480P

Taomuua 1.3.4 — Onucanue 3iemedToB auleBoil naneau NTS-25480/ NTS-25480P

Ne HaumenoBanue Omnucanue

1 1-48 Jis NTS-25480 — moptst 10/100/1000BASE-T (RJ-45)
Hus  NTS-25480P — mopter  10/100/1000BASE-T (RJ-45), ¢
noanepxkkod POE mo crammapram IEEE 802.3af-2003, IEEE
802.3at-2009

2 XG1-XG4 Cnotrel  n1s1 yctaHoBku TpaHcuBepoB 1000BASE-X/100BASE-
FX/10GBASE-R (SFP/SFP+, 10G)

3 Console KoHCOMBHBINM NOPT AJI NOAKIIIOUEHUS 10 IpoTokoay RS-232

4 MGMT NPI mopt 10/100/1000Base-T (RJ-45)

5 Status WNHpaukaTop cocTosAHUS

6 Reset Factory @OyHKIMOHaIbHAsI KHOIIKa cOpoca

7 USB USB nopT, 10CTylIeH HE BO BCEX PEBU3UAX

Onucanne QpyHKIIMOHAIBHBIX dJIeMeHTOB NuieBoi nanenu st NTS-3524F, NTS-3532F npuseaeno
B Tabnure 1.3.5, pucynok 1.3.21.




Pucynok 1.3.21 — Onucanue 31eMEeHTOB JIMIIEBON NTaHEIN

Taomnuua 1.3.5 — Onucanue IEMEHTOB JULIEBOI AHEIU

Ne HaumenoBanue Onucanue

2 USB USB noprt (1ocTyreH He BO BCEX PEBU3USX)

3 Console KoHconbHBIN TOPT [17151 MOAKIFOYEHHUS 110 MPOTOKOIy RS-232

4 MGMT NPI mopt 10/100/1000Base-T (RJ-45) nnsa ynpasieHus

5 Power WNHauKaTop 3JIEKTpONUTaHUs

6 Status WNHaukaTop cocTosiHUS YCTpOICTBA

7 Combo nopTtsl I[Topter Combo 10/100/1000Base-T (RJ-45,8P8C) - 100BASE-
FX/1000BASE-X/10GBASE-R (SFP/SFP+)

8 OcHoBuble mopTel | [IopTel  ycTpoHCTBA € COOTBETCTBYIOIIMMH  HHAMKATOPaMH
MOAKJIIOUEHUSI:
1-8 — 10/100/1000Base-T
21-24 — 100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
25-32 — 1000BASE-X/10GBASE-R (SFP/SFP+)

9 Reset Knomnka copoca

Ornucanmne (yHKIMOHATBHBIX 3JeMEHTOB JnieBoi manenu ansa NTS-3508F, NTS-3516F, NTS-
5508F, NTS-5516F, NTS-5520F mpuseneno B Tabaune 1.3.6, pucynok 1.3.22.

Pucynoxk 1.3.22 — Onucanue 351eMEHTOB JTUIEBOU MaHEeNIH

Tabmuia 1.3.6— Onucanue dJIEMEHTOB JUIIEBON TAHETH

Ne HaunmenoBanue Omnwucanune

1 220V AC PaszbeM MOAKIIIOYEHMS DIEKTPONUTAHUSA OT CETU IEPEMEHHOIO TOKA

220 B, npu Bapuanrtax nuranus DC, DC-DC pa3bem oTcyTcTBYET

2 USB USB nopt (nocTyneH He BO BCEX PEBU3USX )

3 Console KoHconbHbIHM MOpT AJ1 NOJIKIII0UEHHUS M0 TpoTokoiay RS-232

4 MGMT NPI nmopt 10/100/1000Base-T (RJ-45) nuis ynpasienus

5 Power WNHaukaTop 3JIEKTpONUTaHUS

6 Status WNHaukaTop cocTOsIHUS YCTpONCTBa

8 OcHOBHBIE TOPTHI [Toptel  ycTpoWcTBa ¢  COOTBETCTBYIOIIMMH  HMHAMKATOPAMHU

MTOAKITFOYEHUS:
NTS-3516F:
1-16 — 100BASE-FX/1000BASE-X
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17-20 -1000BASE-X/10GBASE-R (SFP/SFP+)

NTS-3508F:

1-8 — 100BASE-FX/1000BASE-X

9-12 —1000BASE-X/10GBASE-R (SFP/SFP+)

NTS-5508F:

1-8 —1000BASE-X/10GBASE-R (SFP/SFP+)

NTS-5516F:

1-16 -1000BASE-X/10GBASE-R (SFP/SFP+)

NTS-5520F:

[lopnepxuBaer  3arpy’kaeMyr0  MPOTrPaMMHYI0  KOH(UIYPaLHIO
OCHOBHBIX TIOPTOB:

Konduryparnms 1

1-20 — 100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
Konduryparms 2

1-8 — 100BASE-FX/1000BASE-X/10GBASE-R (SFP/SFP+)
9-16 - OTKJIIOYEHBI

17-20 — 25GBASE-xR

Kounduryparnmus 3

1-12 - oTKIIOYEHBI

13-20 — 25GBASE-xR

9

Reset

Knomnka copoca

10

F

qDYHKL[I/IOHaHBHaH KHOIIKa

Onwucanne QpyHKIMOHANBHBIX 3JeMEHTOB JuieBoil manenu aius NTS-3548F npuseneno B Tabnuie
1.3.7, pucynok 1.3.23.

o200 0 sl ol v ol s el el ol el sl vl el ofal ol 20 ofiel sl sl o@sl ool Bel ol vl sBel vl el sBel ol of«l ol ol ol o) ofisl sfaf) e

Pucynoxk 1.3.23 — Onucanue 351eMEHTOB JTUIEBOM MaHEeIH

Taomuua 1.3.7 — Onrcanue dIEMEHTOB JULEBOI TaHEIN

Ne HaunmenoBanue Omnwucanune

1 Console KoHCOMBHBINM NOPT AJI NOAKIIIOUEHHS 10 IpoTokoay RS-232
2 MGMT NPI nopt 10/100/1000Base-T (RJ-45) nns ynpasnenus

3 USB USB nopt (gocTyneH He BO BCEX PEBU3HSIX)

4 Reset KHnomnka cOpoca

7 | Status/System status | MHAMKAaTOp COCTOSHUS yCTpOWCTBA

9 OCHOBHBIE TOPTHI 1-52 — 100BASE-FX/1000BASE-X

49-52 -1000BASE-X/10GBASE-R (SFP/SFP+)
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14 KoMmmiaekramus

KOMHJICKTaLII/ISI MOIXKET 6BITB HN3MCHCHA B 3aBHCHUMOCTHU OT yCJIOBI/Iﬁ IIOCTABKHN H
HOYKEJIaHWI 3aKa3unKa.

bazoBas KOMILJICKTalus U3ACJIUA .

[Tacnopr;

KoMIutekT kpenexa i1l yCTaHOBKHU B CTOMKY;
— KaOenp nuranus;

— Ilpenoxpanutens (Ipu HEOOXOIUMOCTH ),

PYKOBO,I[CTBO I10 3KCIlTyaTallun — * oIT,

*JloctymHO sl cKaumBaHUS 1O ccbuike  https://npotelecom.ru/download/, mocraBmsiercs
onmuoHaibHO Ha CD nucke.

2 YcTaHOBKa, NOJAKJ/IIOYEHHE U HACTPOIKA YCTPOMCTBA

2.1 YcranoBka

[Tpu pabote ¢ 06opyIOBaHNEM HEOOXOAUMO cOOIrOIeHre TpeboBanmid «IIpaBuil TEXHUKH
0€30MacHOCTH MpU HKCIUTyaTalldd JJIEKTPOYCTAaHOBOK MOTpeOuTenei». 3ampemaercs paboraTh ¢
o0opyZOBaHHWEM JIMIIaM, HE JOMYIIEHHBIM K pPa0oTe B COOTBETCTBUM C TPEOOBAHUSMHU TEXHUKU
0€30MacHOCTH B YCTAHOBJICHHOM THOpSAKE. ODKCIUTyaTalusi YCTPONCTBA JIOJDKHA TMPOU3BOAUTHCS
MHXEHEPHO-TEXHUYECKUM MIEPCOHAIIOM, IPOLIEAIINM CHEIUAIbHYIO [IOJATOTOBKY.

[Ipy mnomydeHun KOpPOOKH C YCTPOHCTBOM HEOOXOAMMO IHPOBEPUTH LEIOCTHOCTh
YIaKOBKH, HKCIUTYaTal[MOHHOM JTOKyMEHTAllUH, YNIaKOBKH C KOMIUIEKTOM MOHTa)XHBIX 4acTed U HUX
KonudecTBa. llepen yCTaHOBKOW YCTPOMCTBO MOJDKHO OBITH BBIAEPIKAHO OMPENEICHHBIN Mepruo
BPEMEHHM B TOM IOMEIEHUHU, B KOTOPOM Oy/AeT yCTaHOBJIEHO, JJIsi BbIPABHMBAHMS TEMIIEpATypbl U
n30eranust 00pa3oBaHUs KOHJEHCATA.

Pacnonoxure wmznenue B ctoiike 197 TakuM o00pa3oM, 4TOOBI PACCTOSHUE MEXKIY
cocelHUMHU ycTpoiicTBamMu Obuto He MeHee 1U. Ilpum HE0OXOAMMOCTH OTpEryiupyHTe MOJO0XKEHHE
KPOHIITEHHOB OTHOCHUTENBbHO Kopmyca. V30eraiite mepekpblBaHMs BEHTWISILIMOHHBIX OTBEPCTUH B
YCTPOUCTBE.

3adukcupyiiTe u3aenue B CTOMKE IPpH MOMOIIY KOMIUIEKTa Kpenexa (pucyHok 2.1.1).
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1 — raiika cko0Oa, 2 — mraii6a, 3 — BUHT.

Pucynok 2.1.1 — ®ukcanus u3nenus B CTOMKe BU COOKY
3azemsure uznenue. IlonkmrounTe NMpoBOJ 3a3eMJIEHUS K CHELMAJbHOMY BUHTY Ha
kopmyce uzaenus. [loaxmounte anekrponuranue. Maaukarop «Power» T0JKEH 3arOpeThes 3€JIEHBIM.
[TonkmrounTte maTy KOp/bl B COOTBETCTBUM € TpeOyeMoi KOH(UTrypanue.

2.2 [Hoakaro4yeHue K yCTPOMCTBY

Tabmuna 2.2.1 — [TapaMeTpsl TOIKIIOUEHHUS IO YMOTYAHHUIO

[TapameTpsl MOAKIIIOUEHHUS 10 YMOJTYAHUIO

NTS-25080, NTS-25160, NTS-25240, NTS- | 3aBoackoii IP anpec: or DHCP cepsepa, ecnu
25480, NTS-25080P, NTS-25160P, NTS- | ycrpoiictBo He monyuut ajgpec or DHCP cepsepa
25240P, NTS-25480P, NTS-3532F, NTS- B TeueHue 20 cek, To 192.168.1.1

3524F, NTS-3516F, NTS-3508F, NTS-3548F, | Macka: 255.255.255.0

NTS-5508F, NTS-5516F, NTS-5520F Login: admin

Password: 6e3 maposst

2.2.1 TIloakJo4YeHHUe K YCTPOMCTBY MO NpoTokoay RS-232.

1. Bxitounre yCcTpoMCTBO U AOKIUTECH €T0 MOJIHOM 3arpy3Ku (1-2 MUHYTHI).

2. Tloakmounte Hynbp MoieMHBIM Kkabenem (RS-232) mopt «Console» usnenus u COM moprt
KoMmnbtoTepa. Ecii B KOMIIbIOTEpe OTCYTCTBYET TpeOyeMblil pa3beM, UCToNb3yiiTe nepexoaHuk USB —
DB9. Cxema coequnenus HyIb MOJIEMHOTO Kabesis rpejcTaBieHa Ha pucyHke 2.2.1.
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RJ-45
Pucynok 2.2.1 — Cxema coenunenus DB9 — §P8C

3. Onpenenure HoMep COM mopra TEKyIIEro MOAKIIOUEHUS: «YIPaBICHHE KOMIBIOTEPOM» —
«Jlucneruep ycTpoucTs».

A YnpaeneHne KOMNBHITEPOM

Qaiin  [feiictene  Bug  Cnpaexa
e nm BE 2

& Ynpaenenne komnstotepom (a| | v o f VITALIK

w [[’é CryeBHele nporpamme - DVD-auckoBodbl M MCKOEOAE! KOMMEKT-JUCKOE
@ MnaHnpoBLLMK 338aHME ! Guardant dongles
@ MpocmoTp cobemuii | Ayanoexoabl v ayANOBBIXOAE!
2] OBwwme nankn & Bugeoagantepbl
P Nokanereie nonesosar i Berpoennoe MO
.@. MpousecguTensHOCTE = JMCKOBBIE yCTpOICTER
;.’.; Awncnetyep ycTpoiicTe ij| 3ByKoBbIE, UrPOBEIE M BWAECYCTPOMCTER
v (25 3anomuHaowme yorpoiict =2 Knaenatypol
i YMpaEneHne gnckamu [ Komnsrotep
T CnyxBbl 1 npunoskeHna =@ Kontponnepe: IDE ATA/ATAPI

§ Kowtponnepe: USB

S KoHTponneps! 3anoMuHatoLwmx ycTpoiicTs
[ Monutopsl

MEILLIN M MHEIE YK3SEIBAHILLNE YCTRORCTES

M Quepeau nevatn
ﬁ Mopter (COM w LPT)
ﬁ Prolific USB-to-5erial Cormm Port (COM3)

1 Npoueccope
[ Cetesble aganTepsbl
¥@ Cucrembkie yerpoiicTea

Pucynoxk 2.2.2 — Onpenenenne Homepa COM nopra

4. 3amycTuTe KJIMEHT JUI MOJKIIOYEHHUs uYepe3 rnocienoBarenbHbll mopT RS-232 (B Tekyiiem
npumepe «PuTTY»).
5. YcranoBute T coequHeHus «Serialy, ckopocts nonkmouenus 115200, panee onpeneneHHbIN

COM mnopr. Otkpoiite coenunenne «Openy» (pucyHok 2.2.3).
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ﬁ PuTTY Configuraticn

Category:
—I- Session

- Terminal

- Keyboard
- Bell

- Features

= Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours

—I- Cannection

- Data

- Proocy

- Telnet

- Rlogin

+- 55H

About

Basic options for your PuTTY session

Specify the destination you want to connect to

Serial line Speed
|coms | 115200
Connection type:

(JRaw (D Telnet () Rlogin () 55H (@) Serial

Load, save or delete a stored session

Saved Sessions

Default Seftings Load
1

23

BFXS save
SFP Delete

Close window on exit:
(O Mways (JNever (8 Only on clean exit

Pucynoxk 2.2.3 — YcranoBka mapaMmeTpoB

6. Ilocne 3arpy3ku, Haxkmute «Enter» u npoiiaure aBTOpU3ALIUIO.

Pucynok 2.2.4 — ABropuzanus
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2.2.2 Iloakaro4deHnue K ycrpoiictBy yepe3 WEB unrepdeiic

1. BxirouuTe yCTpONUCTBO U TOKAUTECH €TI0 MOJIHOM 3arpy3Ku (1-2 MUHYTHI).

2. Noaxmounte cBoOoaHEIN mOpT Ethernet koMmMyTaTopa K CETH WM KOMITBIOTEPY.

3. 3amyctute BeO Opaysep, B aapecHoi ctpoke BBeaute I[P aapec ycrpoiictBa (10 yMOIYaHHUIO
192.168.1.1). YcrpoiicTBa JOIAKHBI HAXOAUTHCS B OAHOM MOJCETH.

4. TlpoiiauTe aBTOpHU3aLUIO (PUCYHOK 2.2.4).

Bxon

http://192.168.1.1

F:ua,cr HOHEHME K CEI?_'}-' HE Al MW EHD

Mran nonesosatens | admin

Mapone

Bxop, OTraeHa

Pucynok 2.2.5 — Aropuzanus 8 WEB-unTepdeiice
2.2.3 Iloaxkiaro4yeHue K ycrpoiicTtBy uyepe3 Telnet

1 BxiirounTe yCTpOHCTBO U JOXKAUTECH €ro MOTHOM 3arpy3kH (1-2 MUHYTHI).

2 Tloxpkmrounte cBoOOMHBIHM MopT Ethernet koMMyTaTopa K ceTH WM KOMITBIOTEPY.

3 3amycTuTe KIMEHT Ui MOAKIIoYeHus mo mporokony Telnet mmm SSH, B Tekymem mpumepe
«PuTTY». YerpoiicTBa TOTKHBI HAXOJAUTHCSA B OJTHOW MOJCETH.

4 VYcranosure TpeOyemblii mpoTokoi coequHenus « Telnet», IP agpec no ymonuanuro 192.168.1.1.
Otkpoiite coenunenne «Open» (pucyHok 2.2.6).
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#2 PuTTY Configuration ? X
Category:
|- Session Basic options for your PuTTY session
- ) I_loglging Specify the destination you wart to connect to
?Té:board Host Mame for IP address) Port
- Bel [192.168.1.1 I[22
- Features Connecti
- Window (O Raw O Riogin (OSSH () Serial
Appearance Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection
-~ Colours Default Settings Load
=I- Connection COM7_115200
.. Data COM7_57600 Iz
- Proxy
. Telnet Delete
- Rlogin
- 55H
""" Senial Close windaw on ext: a
(_) Always (_)MNever  (® Onlyon clean exit
About Help Cancel

Pucynok 2.2.6 — YcTaHOBKa IapaMeTpoB

5 Tlpoiiaure aBTopu3anuto. Eciiv mpuriameHne K BBOMY JOTHHA M MAPOJIS HE MOCTYIUIO, HAKMHUTE
«Enter» (pucynok 2.2.7).

P 192.168.1.1 - PuTTY

Pucynok 2.2.7 — ABropuzanus
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2.3 Hacrpoiika

KoudurypupoBanue nanHoro o0opynoBaHHUS MOAPOOHO ONMUCAHO B PYKOBOACTBE 1O HACTPOUKH
KoMMyTaTtopoB cepun NTS.

23.1 OOHoOBJIeHHME NPOIIUBKHU

1. IMogxmrounTtech K ycTpoicTBy uepe3 Web unrepdeiic cMm. myHkr 2.2.2.
2. TlepetinuTe BO BKIIaaKy 0OHOBIIeHHsS Maintenance— Software—Upload pucyHok 2.3.1

aaTo soatrant csecrie
HIO “TENEKOM™
Configurati
:M‘;niz:m o Software Upload

Select File .| No file selected

« Restart Device
= Faclory Defaulls
v Software
= Upload
« Image Select
» Configuration

Upload status: Idie

Pucynoxk 2.3.1 — Bkiiagka oOHOBIIEHHE

3. Jlanee Ha)xmMuTe Ha KHONKY BbliOOpa mpommuBkH «Select File...», BeiOepute (haiia npommBku u
HaXMUTE Ha KHOTIKY oOHOBIeHUs «Start Upgrade», mocie 3arpy3ku (aiisia mponIMBKY 3aITyCTUTCS
npouecc OOHOBJIEHUS YCTpPOICTBa, Kak MOKa3aHO Ha pucyHke 2.3.2. Bo Bpems oOHOBIeHUs
YCTPOMCTBO IEpe3arpy3uTCs.

Firmware update in progress

The uploaded firmware image is being transferred to flash.
The system will restart after the update.

Until then, do not reset or power off the device!

Flashing, please wait..

Pucynoxk 2.3.2 — [Ipornecc oOHOBICHUS

Bo Bpems 0OHOBIIEHUS HE OTKJIIOYaiTe nuTaHue!
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2.3.2 Ilepe3arpy3ka ycrpoiicTBa

1. IoaxmouuTech K ycTpoiicTBy uepe3 Web unrepderic cm. myHkT 2.2.2.
2. TlepeiinuTe BO BKIaAKy oOHOBIeHHS Maintenance— Restart Device (pucynok 2.3.3). Haxwmure
KHOTIKY « Y es» JUIsl [lepe3arpy3Ku yCTpoicTBa.

L) HITO “TENEKOM™

» Configuration N
» Munit?,, Restart Device

» Diagnostics
Are you sure you want to perform a Restart?

v Maintenance
» Restart Device
+ Factory Defaults
~ Software
= Upload
[Yes| [No |

= Image Select
» Configuration

Pucynok 2.3.3 — Ilepe3arpy3ka ycTpoiicTBa
2.3.3 Copoc 10 3aBOACKHX HACTPOEK

1. [ToxkmtounTech K yCTpOUCTBY uepe3 Web unrepdeiic cM. myHKT 2.2.2.

2. TlepeiinuTe Bo BKIaAKy oOHOBIeHUs Maintenance— Factory Defaults (pucynox 2.3.4). Haxwmure
KHOMIKY « Y es» IS Iepe3arpy3Ku yCTpOucCTBa.

HIi0 “TENEKOM"

» Configuration
» Munit?,, Factory Defaults
» Diagnostics

~Maintenance
. Eesfa" I[)}ex;x:e“ Are you sure you want to reset the configuration to
= Factory Defaults e
~ Sonware Factory Defaults?
- Upload

= Image Select
» Configuration [Ves | [Na]
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Pucynok 2.3.4 — COpoc 10 3aBOJICKUX HACTPOEK
234 Coxpanenue KoHGUrypauuu
1. IoaxmouuTech K ycTpoiicTBy uepe3 Web unrepderic cm. myHkT 2.2.2.

2. TlepeiinuTe Bo BKIAAKy oOHOBIIeHUs Maintenance— Configuration— Factory Defaults (pucynok
2.3.5). Haxxmute kHonky «Save Configuration» amst mepe3arpy3Ku yCTpOUCTBaA.

» Configuration

» Monitor Save Running Configuration to startup-config
:a':i?",::;:;:e Please note: The ofthe file may be time depending on the amount of non-default configuration

= Reslart Device

= Factory Defaulls

» Software

~ Configuration
» Save startup-coniig
= Download

[ Save Configuration |

= Delete

Pucynok 2.3.5 — Coxpanenue koH(purypanum
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Ipuiaoxenue 1 — O0pamenne B C1yK0y TEXHHYECKOU MOAAEPKKHU

Oo6parienne B cinyx0y Texundeckoit momnepkku 3A0 HITO «Tenekom» BbI MOKETE OCYIIECTBUTH
CIIEYIOIIMMH CITIOCOOAMH:

— 3aIoJHUTH GopMy 0OpaTHOM CBSI3M HA caiiTe KOMIaHUM http://npotelecom.ru;

— HammcaTh TUCHhMO Ha mouty help@npotelecom.ru;
— M03BOHUTH 1O Tenedony 8§ (3412) 57-30-32.

Oo6pamienne B ciyx0y pemonta 3A0 HIIO «Tenekom» BBl MOXKETE OCYIIECTBUTH CIICTYIOIIUMHU
croco0amu:

— HamucaTh MHChMO Ha MoYTy remont@npotelecom.ru;

— M03BOHUTH 1O Tenedony 8 (3412) 57-30-39.

[Tpu mo6omM obpalieHnu He0OXOJUMO yKa3aTh CYTh MPOOJIEMbI, Ha3BaHUE YCTPOICTBA, CEPUITHBIN
HOMeEp, Bepcuto [10, yka3zaTh KOHTAKTHI I OOPaTHOM CBSI3H.
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