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CTAHOAP TEIEKOM - NMPOU3BOAUTE/1b

OBOPYOBAHMS MPOMbILUIEHHbIX ETHERNET CETEMN
CeropHs «CTaHaap Tenexom» BbIMyCKaeT WUPOKYI0 HOMEHKNATYpy CeTeBOro 060pyA0BaHNS AN CO3AaHNs
NPOMbILNEHHbIX CETEN Nepeaadn aHHbIX.

000 «CtaHfap Tenekom» MMeeT CepTUdMKAT COOTBETCTBUS CUCTEMBI MEHEPKMEHTA Ka4YecTBa KOMMNaHum
TpebosaHuvsm FOCT P UCO 9001-2001.
KoMnaHws pacnonaraet cobCTBEHHbIM Hay4HO-NPON3BOACTBEHHbIM LLEHTPOM B MOCKBe

Mpoaykums OO0 «CTaHaap TenekoM» COOTBETCTBYET COBPEMEHHbIM TPEHOBAHVISIM POCCUIACKOTO PbIHKA.
Pa3paboTka HOBbIX MOAENEN BEAETCS C y4ETOM PaCTYLLVX TPeOOBaHMI K NPOM3BOAUTENBHOCTM M MPOU3-
BO/CTBY. Pean3oBaHHble TEXHONOM VM MO3BONSIOT MPOV3BOANTL OECLUOBHYIO MHTErPaLMIO C CYLLECTBYHO-
WMMWM CETSMM Pas3NMYHbIX NPOU3BOAUTENEN

1999
Hauano cbopku yeunutenein HIRSCHMANN 8
TepPUTOPUN Pafn03aBofa «TeMn»

B camoM LeHTpe MockBbl, Ha CaloBHUYECKOM ynviLe
CTOANOCH OTKPbITHE HAYYHO-NPOU3BOACTBEHHOIO KOPM
KomnaHwun «CtaHgap Tenekom»

Mockse Ha

Cca

3 pa3paboTka ycTpoicTs BOJIC ans poccuinckoro
peiHka BOJIC CKTB . lNepsbimu nokynatenamu ctanu TKT
Cnb, UCN (KOMCTAP)2005

MonyyeH NaTeHT Ha CUCTeMY AVCTaHUMOHHOMO yNpaBneHus
¥ MOHMTOPUHra ycTpoiicTe CKTB Ha 6a3e npotokona SNMP

2005

Komnarus «CTangp Tenexom» Ha4ana Npon3BOACTBO

TEeNEeBN3NOHHbIX MPOXOAHbIX 1 OKOHEYHbIX DO3ETOK Cepun
Ha

PTA no cneunansHomy 3axasy «KOMKOP-TB» . PTA npeg
19 CHVDKEH IS B3aUMHOTO BAMSHNS aO0OHEHTC
YCTPOMCTB U NOCTaBAAOTCS ONepaTopy v No cei AeHb

MonyyeH naTeHT Ha cuCcTel BTOMaTWUYECKON perynn-
POBKe yCUIeHNAa No Bmg 10 ONTUYECKOW MOLWHOCTY NS
npnémnrkos BONIC CKTB

MepBble NOCTaBKM ONTUYE
MOHWTOPUHra pe3epBrpoBa
2IP . Koctpoma)

2010
HauaT BbInycK 0CoO0M ce
Topos Hirsch

CKNX MPUEMHUKOB C CHCTE
nem no sxogy (OYK-800A

11 IPOMbILLINEHHbBIX KOMMYTa-
a KpYMHERLWX 2
Poccuu. Kommy anTUpOBaHbl NOA UHAMBY
Hble TpeboBaHu a34MKOB 1 OTBEYAIOT fwuwbmw 1bIM
T pCGO\ AHWNAM MHDOPMaUMOHE jol1 besonacHoCTm

3aKo4eH KpYNHENWMIA KOHTPAKT Ha NOCTaBKy 1ECATKOB
ThICAY ONTUYECKMX MPUEMHUWKOB /19 KOMNaHun «3P-Tene-
KOM»

PazpaboTaHa cucTeMa MOHWUTOPYHTa anna PaTHbIX CTOEK
cncTem ‘\poMb\LF@HHOD\ aBTOMaTM3aUMn A1 06bEKTOB CO
CNOXHbBIMI YCNOBUAMK NPOV3BOACTBA

r\/\d\Ha\H 9 10 30HTUYHOW CUCTEMbI MOHUTO OpWHra oT KOM-
e inenop TLF')quH 15t POCCMINCKIMX ONepaTopos
CBA3N

v

S

2015

MpeacTaeneHsl mogynbHble Industrial Ethernet
KOMMyTaTOpbI cepuin KM npeaHasHayeHsl Ans

IDVMEHEHNS B CUCTeMax aBToMaTm3aLmnm ( ‘—\Q\Tﬂ\ 1 0bbek-
Tax HedTerazoBoit oTpacu

HoBast cepusi NPOMbILNEHHbIX MarucTpansHbIX KOMMYTATO
poB cepuut STK-EX ¢ MoflynbHOW CTPYKTYpPOI

2019

MpescTaeneH npoToTyn BecrnepeboiiHoro 6aoKa NTaHws
AN ONepaTopoB Cas3u. CemMencTso NPOAYKTOB Cepik
obecneynsaeT becnepeboliHyto paboTy FONOBHbIX CTaHumi
V' yY3108B. Melc BO NPOAYK Oti cepun obecneyrBae
HecnepeboliHyio paboTy roNOBHbIX CTAHLMIA 1 Y3108

[ocTaBKa NPOMbILLNEHHOTO CeTEBOTO 0BOPYAOBaHMS ANs
KpynHenwelt nogctaHymm «CnyTHuK» (MAO «MPCK-LleHTp»
«BopoHexaHepro»)

) CLIVPEHMEe NNHEKM NPOAYKLVN KOM-
MyTaTopos cepun STK-EX. B cepun kommyTatopos STK-EX
LOCTYMNHbI MarncTpanbHele KOMMYTaTopsl ¢ 60MbLWON
1IOTHOCTBIO MOPTOB. PacwupeH ACCOPTMMEHT KOMMYTaTO-
pOB ANs NOACTaHUMI ¢ nofaepxkoi 10G

2022

Ha4ato Npon3BOACTBO HeYNPaBfeMbIX KOMMYTAaTOPOB
cepun STK-EX-U

2022

[Tpor3BOACTBO aKcec CyapoB ANf NOCTPOEHNeE CeTe) "
asToMaTu3aunu. PazpaboTtaHel onT ke kpoccel din-rail
sfpmoaynu ans kommyTatopos STK-EX, 61oku nutaHums
(POE). Ha4aTo NpoM3BOACTBO M NOCTaB

2022

YyacTue B NnpoekTax MogepHu3auynu ACYTI
NPOV3BOACTBEHKLIX Y3108 NpeanpuaT/ii FK PocaTtoMm.
KommneKcHsle NocTasku 060pyaoBaHus Ans
Ypanbckoro 2/1EKTPOMEXAHIHECKOTO 33B0/1a

(YAM3) - bazosoron )moopuov) npeanpuaTus
lfockopnopaumn «Pocatom»

MocTaska 060pya0BaHUs Ans MOCTPOEHNS 1
MOJEPHM3aLMM CUCTEM Ha ODbEKTax SHEPreTHKI
[Kypckas A3C)

2022

Y4acTve B NpoexTax no asToMaTn3auyumn npeanprsTmui
rpynnsl HAMK. Moabop v ocHalleHve ceTebiM 060pya0Ba-
Hviem CTanaap TenekoM Npov3BOACTBEHHbIX NOApa3aene-
1111 CTONEHCKOro ropHO0boraTuTeNsHOro koMbrHata (A0
«CroineHcknin FOK»).

2022/2023

B paMKax NnporpamMMbel MMMNOpTO3aMelleHnd 3anylleHa

Cepuda TeCToBbIX UCMNbITa 2 ANA Pa3BUTHA AeNCTBYOLNX

I P(\MhHH’\eHHhW ceter u nHTer Qd\ 1710} pf\LC/
STK-EX

2022/2023

CoTpyaHMYeCTBO C fnapo:

- Moctpoerine cucT Mbl MOHUTOPVHIa NPOV3BOACTBA
Hwuxeropoackoi M3C, ncnons3oBaHo ceTeBoe 0bopyaoBa-
Cranfap Tenekom.

pouTenscTee Komnnexca coopyel it ans
ebHoro cnanoma (N.boropoackoe) NpeanoxeHo 1
peann308aHO COBPEMEHHOE TEXHNYECKOEe PeLleHe Ha
0CHOBe ceTeBOro 0bopyaosanus CTaHaap Tenexom.

2023

PacwupeHne nnHelky din-rail KOMMyTaTOPOB, MHOMOMOP!
OBble (OF\/!\«V\/\a\Opb B 3alMLLEHHbIX KOPI yca HoBsble
MOAENN ONTUYECKMX KPOCCOB 1 BN10KOB NUTaHWs B din-rai

VNCNONHEHWM - COOTBETCTBYIOT BbICOKMM CTaHAapTaM

KayecT

2023

'K Pocatom

MocTaBka ceTeBoro

obopyposaHns CtaHaap Tenekom: MPOMbILEHHBIX
Ethernet kommyTaTOPOB, Sfp-MOAYNEN, ONTUYECKNIX
KPOCCOB /19 NOCTpOoeHus cuctemsl ACY TI.

(YOM3, Kypcras A3C-2, pyriie NpoMoObeKTbI)

Ipynna HAMK
IPOEKTbI NOCTPOEHNS U MOAEPHM3aLIMM 33BOAC BHY-
TPULEXOBbIX CETEN CBSA3M Ha NPEANPUATUSX <ANTal-KOKC».

2023

HoBaTak

[N aBTOMAaTM3aUMK NPOLECCcoB B NpoekTe ApkTuk CHT 2
10 AobbIYeE 1 MPOVI3BOACTBY €HHOro NPUPOAHOTO rasa
ceTeBOe 060pynoBaHve CtaHaap Tenekom

2023
Ta3MpoM aBTOMaTU3aLMS - /CT10/153)6
ceTeBoe 060pyaoBatie CtaHaap Tenexom.

Pa3BuTIE KOMMYTaTOPOB-MOAENM C (PyHKLMEN L3.
Cort TPYAHNYECTBO C BE/ \/HH/\MM IHEpProkoMnaHnamun, metan-
NYyprudecknmn, 1 OW‘O/\O DbIBaOWMMKW NPEANnPUATUAMUN.




OIJTAB/IEHVE

ETHERNET 5
YMPABNAEMbIE KOMMYTATOPbI B 19” CTOMKY 6
STK-EX-07-6000 7
STK-EX-01-4000-TP36HH4X12G24T 8
STK-EX-01-4000-TP36HH4M12G24T 8
STK-EX-06-4000-TA11T08G20GT 9
STK-EX-06-24x1GSFP-4x10GSFP 10
STK-EX-01-4000-PA11QCC 11
TEXHONOI M PE3EPBMPOBAHNA 12
YTPAB/TAEMbBIE KOMMYTATOPbGI DIN-RAIL MOHTAX 13
STK-EX-05-4100-BW40G0 14
STK-EX-05-4100-BECOCO 15
STK-EX-05-4100-BH8080 16
STK-EX-03-1000-C12F4080P 17
HEYTPAB/TAEMbBIE KOMMYTATOPbBI DIN-RAIL MOHTAX 18
STK-EX-U-01-A3K0102 19
STK-EX-U-01-A3K1020 19
STK-EX-U-01-A8K0008 19
STK-EX-U-01-A10R2008 19
STK-EX-U-01-A16R000G 19
STK-EX-03-AFD2080P 19
COCTAB IOKYMEHTALMIA 20
SOFTWARE 21
Switching 21
Configuration 21
Redundancy 22
Routing 22
Diagnostic 23
Management 23
Security 24
Time Synchronisation 24
OMNTUNHECKME KPOCCHI 25
AKCECCYAPbI 26
SFP apanTepsl 100 MbuT/c 26
SFP aganTepsl 1000 M6uT/c 26
SFP apganTepsl 2500/10000 MouT/C 26
SFP apganTepsl 1000 MbuT/c Bi-Directional 26
Mogynu ans mapwpyTtusatopa STK-EX-07-6000 26
bBrokun nutaHna 26
UEHTP KOMMETEHLMN 27
KOHTAKTDbI 28




....« ""“A
ard

CTAHAAP TE/IEKOM - MPOMbILWWNTEHHAA ABTOMATU3ALUA

PaboTa no HampaeBneHunto «yCTpoicTBa 1 110 NPoMbILLINEHHON aBTOMATH3aLMK» Havanack B paMmkax npoekta «CTaHaap Tenekom» elle
B8 2008 rofy. [MaBHO LieNbto CTano yAOBNETBOPEHVE NOTPEOHOCTEN POCCUCKIX MPOMBILUNEHHbIX MTPEANPUSTUIA B HafeXHOW UT-rHdpacTpyk-
Type. Cpeav TEXHONOrMYeCKMX MapTHepPOB KOMMNaHUV — BeflyLLMe MUPOBbIe Npou3BoanTeny ycTpoincTs Industrial Ethernet v nHbIx npogyKToB

Aans IT-nHdpacTpyKTypbI.

«CTaH,u,ap Tenekom» aKTMBHO pa3BMBaeT TEXHNYECKYHO MONTNTUKY, MPU3BAHHYHO obecneynTb KOMMIEKCHOE npeanoxeHve 1 CBA3-
HOCTb BCEX 3/IEMEHTOB I'IpO,EI,yKTOBODI NMHENKN. ﬂpl/IMeHeHMe BbIMyCKaeMoro <<CTaH,u,ap Tenekom» o6opy,qosaH|/|ﬂ MO3BONMAET CHN3NTb HEMPOU3-
BOACTBEHHbIE PUCKKM B MPOEKTaxX, TakKne KaK - reononTmnyecKre i CaHKUMOHHbIe OfrpaHn4eHns.

B cnydae ocobbix TpeboBaHUii 3aKa34MKOoB, K 06LLEN NporpaMMe UCTbITaHMIA 0OaBASOTCS TECTbI Ha OTCYTCTBUE HEAEKAPHPYEMbIX
BO3MOXHOCTE, COOTBETCTBUS 000PYA0BaHNMS Y3KOCMeL ann3rnpoBaHHbIM TEXHVYECKMM 3aiaHsiM, TPOBOASTCS VCCNEA0BaHNS KaXaAoro
3K3emMnaspa NpoAyKUMm.

Industrial Ethernet-koMmyTaTOopbl KOMNaHU «CTaHAap TenekoM», MO3BONSIOT NOAHOCTBIO Peany308aTh NOTPEBGHOCTY POCCUICKIX pa3paboT-
YMKOB pelleHnid, YAOBNETBOPSIOT BO3pacTatoLLell f1MHaMVIKe pa3BUTUS POCCUIICKOTO pbiHKa MH(DOPMaLVOHHbIX TEXHOOMMIA U aBTOMAaTH3aL MK
NPOL|eCCOB, MO3BONSIOT MHAMKYHO BHEAPS T HOBbIE MPOTOKObI 1 COOTBETCTBYIOT TEXHMYECKMM TPebOoBaHUsIM K 060PY/A0BaHMIO, MHOFOKpaT-
HO NpeBbIlWaloLMM CYLIECTBYIOLLME 3anafHble CTaHAapPThI.

B wraT KoMnaHun «CTaHaap TenekoM», BXOAST Kak pa3paboTumnKi CXeMOTEXHIMKI, OTBeYatoLLME 3a annapaTHYH YacTb 060pyAoBa-
HUSI, TaK 1 6ONbLION WTAT NPOrpaMMICTOB, YCMEWHO 3aMeHs IoLLVX 3apyOexHOe MPorpaMMHoe 0becrneyeHwe 1 pacllvpsoLLUX QYHKLMOHANb-
Hble BO3MOXHOCTU MOf, HYX/bl POCCUICKIX NOTpebuTenei.



ETHERNET

Havano

22 Masi 1973 1. aBnsieTcs natov nosisnexuns Ethernet. B atot
AeHb «oTUbl» Ethernet PobepT MeTkand 1 [1asug borrc
NpefoCcTaBUAM Ha Cyd 0bLECTBEHHOCTY OMMCaHe CBOEN
3KCNepUMEHTaNbHOM CETH, KOTOPYIO OHW co3panv B Mccne-
[0BaTeNbCKOM LieHTpe Xerox.

[laHHble B 3TON CeTV NepefaBanuch CO CKOPOCTbIO 2,94
MBUT/C No TONCTOMY KoaKcuanbHomy Kabesnto. Vims
«Ethernet» (achmpHas ceTb) ceTb nony4mna bnarogaps cxo-
KEMY MEXaHV3My pasfenenus Cpefbl nepefadn, KoTopbii
MCNONb30BANCs B pafMoceT [aBaickoro yH1BepcuTeTa
ALOHA.

OcobeHHocTb Ethernet 3akntodaeTcs B METOAE NONYyHeHUs
[OCTyNa K cpefe nepefayn Hdopmaumm. OH anaeTcs
MHOXECTBEHHbIM, C KOHTPOMIEM HecyLlel 1 OBHapyxeHrem
konnusmin (CSMA/CD, Carrier Sense Multiple Access with
Collision Detection — MHOXECTBEHHbIV AOCTYN C KOHTPONEM
HecyLLel 1 0OHaPYXEHWEM KONNN3M).

3T0 3HAYUT, YTO BCs NepefaBaemMas HdopMaLms (cpena
nepefayn) AenNnTCs CreumansHbIMIU YCTPONCTBaMM CyYai-
HbIM 06Pa30M, XaOTUYHO. B pe3y/bTaTe, CTaHUMV MMeIOT pas-
NIVYHBIA AOCTYM K Cpefe, 1 OH Bceraa byaeT HOCUTb xapaKTep
He paBHOMPaBHOIO COMepHUYECTBa. ITO BCe NPUBOAUT K
TOMY, YTO BO3HMKAIOT 3a1€PXKKM B 0CTyNe. Hallje Bcero a1o
NPOSBASETCS B IKCTPEHHbIX CyHasx NeperpysKku.

MHoraa, B TaKNX CUTYaLMSX, CKOPOCTb MOXKET CTaTb, PaBHa
HYJIHO.

1981

®upma 3com BeInycTuna Ethernet-TparHcusep.

1982

Bbin npe; 1 apgantep gnd MK, 1983 rog o3Hame
HoBancs 1puKaumm IEEE 3.Bar

eeHo npegenibHoe KAy TOYKaMK O
eTpa, 1 WWHHag Tonoioru TV - TOACTBIA W TOHKMIA Ethernet
TBETCTBEHHO). INpK 3TC “Tb Nepefayv

2,5

Sbina 3anyuleHa 2-s Bepcus cneundukaumm IEEE 802.3, HazBaHHas
etIl. Cneyndukaums npegycmatp 3MeHeHWs B CT
OBKa MaKeTa AaHHbIX V1 KeCTKYI0 aeHTUdMKaumio Ethernet ycTpoliic
\C-agpecoB. Tenepb Kaxgablii NPOVU3BOAWTENb MO 3aperMCTPUpPOBaTL
@IbHbIN [1aNa30H B CNNCKe afpecos.

aeT TexHonorniol0baseT (BvTas napa). TexHoNorvs npeayc
1 KOHUeHTpaTopsl (hub),

1992

WHTEPECHbIE
®AKTHI

PobepT «bob» MeTkand
T anpens 1946 ropa
BpyknwuH, CLUA

NHxXeHep, n3obpetatessb.

He PLAN T0 301D A SO-CALLED BAGACEAST COUTER COMNICATION
VEmRK, WO WLINE e AL SYSTEY's RADI0 KETORK, BT

SPRCIFICALY FOR [IBUILDING MICOUTER COMAIGATIGN,
M i i TR oF OIS 20 ALTO'S JOIED BY CORIAL CABLE.

HLE VE Y 50 (P USIN COMCIAL CBLE TREES 0 CARY R
ST TASHISSID, 1T SEDS KIE To TAX IN TERS OF

A ETR, TATER TR THE CABE', FOR A5 LG A5 FOSSILE,

THIS WL KE2P THIGS COREAL A 0 1S MAT GTER 1EDA

VIL PRV SETTER T GILE FOR A BROEAST IETRK; MISE

010 0 TELEPNE CIRCIT, O ZQ.ER MIRIG O FREQUDKY-HATI-PODD
G, oR MDA BVIRrENT, R BN CBIATIS NeeCr,

THE ESSOTIAL FETAE O R DIV~ TE ETER — 18 T 1T
RRIES TRASHSSIOS, PRPAGATES BITS To AL STATIS,

N ARE TO INVESTIGATE THE APPLICIBLITY F ETHER IEDERIS. ’

22 mas 1973 ropa MeTkand n3no-
KM CXeMy MOAKMOYeHs K ceTn
Ether Network.

onorunu
/anbHble
KaHasnbl MeXay napamy HOW

vHdopmaum. JaHsas v

1993

bbin npepnoxeH Fast Ethernet. Momu

1 BOCbMW YPOBHEBas c1uCTema npu TeToB, a B IEEE 802

NOJHbIN OYMNEKC 1 KOHTPOMb CoeavHeHns ans 10baseT.

111 BBEAEH
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MWHTEPECHbIE ®AKTbI

VicTopusi aBTOMaTV3almnm Hava-
Nach Ha TOMBbKO YTO MOCTPOEHHOM
3aBoge B 1913 roay. Ford Motor
Company BBefa KOHBENEP ANs
NPOU3BOACTBA aBTOMOBUNEN.

TepMUH aBTOMATU3aLWS, BOOXHOB-
NeHHbIN 6onee paHHM C0BOM
«aBTOMaTUYeCKMI» (0T c/0Ba
«aBTOMAT»), HE MCMO/Mb30BaNCs
WMPOKO o 1947 roaa, Koraa

Ford co3gan oTaen aBTomaTyi3a-
UMM NPOM3BOACTBA W HaYanoch
BHEAPEHVE KOHTPONNEPOB C
006paTHON CBSA3b10, KOTOPbIE OblNN
BMepBble NpefcTasneHbl B 1930-x
rofax.

YIPAB/TAEMbBIE KOMMYTATOPB
B19” CTOUKY

STK-EX-07-6000

19” MOANbHbBIN MarucTpanbHblii KOMMyTaTOp L3
8x1000/2500/10000 SFP

32x100/1000 RJ45

4 x cnoTa paclmMpeHus no 12 nopToB KaxAbli

2 x cnota ans 6/10KOB NUTaHUs

2U, 1 x CLI, 1xSD, 1 X CUrH.KOHTaKT

1P40, -10..+60C (BCTPOEHHbI 610K BEHTUNSTOPOB)

STK-EX-01-4000-TP36HH4M12G24T
19” ynpaBnsiembiii kKoMmmyTaTop L3 (36 nopToB)
4x100/1000/2500 SFP

8x100/1000 SFP

4x100/1000 SFP / RJ45 (Combo)

20 x 10/100/1000 RJ45

SnekTponuTaHue 220V (pe3epBMpPOBaHHOE)

1U, 1 x CLI, 1 x CUrH.KOHTaKT

P40, -40..+85C (63 BEHTUNATOPOB)

IEC61850-3

STK-EX-06-24x1GSFP-4x10GSFP
19” ynpaBnsiembiii KoMmmyTaTop L2 (28 nopTos)
4x100/1000/2500/10000 SFP

24 x 100/1000/2500 SFP

nekTponuTaHue 220V (pe3epBrpoBaHHOE)

1U, 1 x CLI, 1 X CUrH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUNSTOPOB)

IEC61850-3

STK-EX-01-4000-PA11QCC

19” ynpaensiemblii kommyTaTop L2 (36 nopTos)
12 x 100/1000 SFP

4x100/1000 SFP / RJ45 (Combo)

20 x 10/100/1000 RJ45

nekTponuTaHue 220V (pesepBupoBaHHoe)
1U, 1 x CLI, 1 x CUrH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUNSTOPOB)
IEC61850-3

r HAAP
<  TENEKO

STK-EX-01-4000-TP36HH4X12G24T
19” ynpasnsiembiil kommyTaTop L3 (36 nopTos)

4 x100/1000/2500/10000 SFP

8x100/1000 SFP

4 x100/1000 SFP / RJ45 (Combo)

20 x 10/100/1000 RJ45

nekTponuTtaHue 220V (pe3epBUpPOBaHHOE)

1U, 1 x CLI, 1 X CUTH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUNSTOPOB)

IEC61850-3

STK-EX-06-4000-TA11T08G20GT
19” ynpaBnsiembiii KommyTaTop L2 (36 nopTtos)

4 x100/1000/2500/10000 SFP

8x100/1000 SFP

4x100/1000 SFP / RJ45 (Combo) POE/PoE++

20 x 10/100/1000 RJ45 PoE/PoE++
nekTponuTaHue 48VDC (pe3epBrpoBaHHoe)

1U, 1 x CLI, 1 x CUrH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUASTOPOB)

IEC61850-3
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MRP | RSTP | ERPSV2 | RSPAN | OSPF | VRRP

STK-EX-07-6000

MarncTpanbHbIi KOMMYTaTOp MaplpyTn3aTop cepuu
STK-EX-07-6000.

MNOTHOCTb A@HHbIX ObICTPO pacTeT, Y MPOMbILWIEHHbIM MarucTpans-
HbIM ceTsM TpebyeTcs 6onee BbICOKas NPOMYCKHas CNoCOOHOCTb
ans 3 heKTMBHON Nepefayn nHbopMaLmm C NONeBOrO YPOBHS B
OMCNETHePCKYHO.

Cepusa STK-EX-07-6000 npepnaraeT NpeBOCXOAHbIE BO3MOXHOCTY
NPOMNYCKHOW CNOCOBHOCTM ANS YAOBNETBOPEHUS PaCcTyLMxX TpeboBa-
HWI K NepefaYde aaHHbIX.

Bnaropaps 8 noptam 2,5 [6ut/c unn 10 Féut/c + 80 nopTos 1 M6wmT/C,
PE3ePBHbIM UCTOYHMKAM NUTaHWS 1 pa3inuyHbIM HTepdelicam
yNpaBneHns, MHKeHepbl CMOTYT YA0BNETBOPUTb TeKyline 1 byaylime
NOTPeOHOCTY B IOCTYNMHOCTYM MPOMBbILLIIEHHbIX CEPBUCOB.

KommyTaTtopbl STK-EX-07-6000 nogaepxusatoT paboTty Ha L2, L3
mogenn OSIm NpoTokon pe3epBnpoBaHms B KoNbLe MRP.

MHOPOPMALKUA ANA 3AKA3A:
LWaccn kommyTaTopa STK-EX-07-6000

19” MOAYNbHBIV MarnCTpanbHblii KOMMYyTaTOp L3
8x1000/2500/10000 SFP

32x100/1000 RJ45

4 X cnoTa pacluMpeHns no 12 NopToB Kaxabli

2 x cnota ansi 6/10KOB NUTaHUS

2U, 1 x CLI, 1xSD, 1 x CUrH.KOHTaKT

IP40, -10..+60C (BCTPOEHHbI 610K BEHTUAATOPOB)

MHTepdencHbin Mmogynb STK-EX-07-6000-LM-A

Mopynb 12 x 10/100/1000 RJ45 pnst STK-EX-07-6000

MHTepdelicHbit Moaynb STK-EX-07-6000-LM-B

Mopaynb 12 x 100/1000 SFP gns STK-EX-07-6000

Bnok nutanus STK-EX-07-6000-300W-HV

Bnok nutaHusa 220VAC ansa STK-EX-07-6000

Pa3mepbl
444 % 882X 335MM.

Knacc 3awmTbl
IP30

Bec
11Kr

MoLHoCTb
200 8.

Temn. gruanasoH
-10°C...60°C

HanpshkeHve
~110..240VAC

r HAAP
<< TENEKOM



L3 Routing 19” cToika 2.5Cbit/s 10Gbit/s

MRP | RSTP | ERPSV2 | RSPAN | OSPF | VRRP

STK-EX-01-4000

CemelictBo STK-EX-01-4000 npeacTasnsieT coboi MHOroLeneBsle KOMMyTa-
TOPbI (MapLWpPyTM3aTOPbI) AN MOHTAXA B CTOMKY, KOTOPbLIE MOXHO MCMONB30-
BaTb BO MHOTUX MPUNOMKEHUSIX.

KomnneKcHble hyHKUMM KOMMYTaLWn v MapwpyTm13aumn, a Takke 4OCTyn-
HOCTb [10 YeTbIPEX ONTOBOMIOKOHHbIX NOPTOB 10 [6UT/C AenatoT KoMMYTaTO-
pbl STK-EX-01-4000 3KOHOMWYHO anbTepHaTKBOM MarncTpanbHbIM YCTPOW-
CTBaM W MO3BONSHOT OpraHnsoBsiBaTh cetn L2, L3 mogenn OSI ¢ BbicokoM
CKOPOCTbIO Nepefayy AaHHbIX 1 NOAAEPKKOM NPOTOKONOB pe3epBrUpOBaHUS
MRP, SRTP/STP.

3T1 KOMMYTaTOPbI/MapLWpyT13aTopsl MOTYT ObiTb YCTAHOBAEHb! B WiKadhax
ynpasneHus 6e3 HeobXOAMMOCTYU MCMONb30BAHWS MOLLIHBIX CUCTEM OXaX-
neHvs 1 obecneyrsatoT paboTy npu Temnepatypax oT -40 °C o +85 °C (6e3
BEHTUNSTOPOB).

MHOOPMALNA ANA 3AKA3A:
Mogenb: STK-EX-01-4000-TP36HH4M12G24T

19” ynpasnsiemblit kommyTaTtop L3 (36 noptos)
4 x100/1000/2500 SFP

8x100/1000 SFP

4 x100/1000 SFP / RJ45 (Combo)
20x10/100/1000 RJ45

nekTponuTtaHue 220V (pesepBrUpoBaHHOE)
1U, 1 x CLI, 1 x CUrH.KOHTaKT

P40, -40..+85C (63 BeHTUNATOPOB)
|EC61850-3

MHOOPMALUNA ANA 3AKA3A:
Mopenb: STK-EX-01-4000-TP36HHA4X12G24T

19” ynpasnsiemblit kommyTaTop L3 (36 noptos)
4x100/1000/2500/10000 SFP

8x100/1000 SFP

4 x100/1000 SFP / RJ45 (Combo)
20x10/100/1000 RJ45

nekTponuTtaHue 220V (pesepBrUpoBaHHOE)
1U, 1 x CLI, 1 x CUrH.KOHTaKT

P40, -40..+85C (63 BeHTUNATOPOB)
|EC61850-3

Pa3mepbl
444 % 438X 335MM.

Knacc 3awmtbl
P40

Bec
4K

MoLHoCTb
358,

Temn. gnanasoH
40°C..85°C

HanpshxeHve
~110...240VAC
~110..240VDC

r HAAP
<< TENAEKOM



MRP | ERPSV2 | PTPv2| SV-noTokw

STK-EX-06-24x1GSFP-4x10GSFP

L2 Switching 10 Gbit/s I[EC61850-3 § 28xSFPslot

KommyTaTopbl STK-EX-06-24x1GSFP-4x10GSFP pa3paboTaHsl ¢ y4eToMm
0CobbIX TpeboBaHWIA MPOMBbILIIEHHOV aBTOMaTM3aUMN 1 INEKTPO3-
HepreTnky. OHKM COOTBETCTBYIOT OTPaC/ieBbIM CTaHAapTaM, obecne-
YMBAIOT BBICOKYIO MIOTHOCTb OMNTUYECKMX MOPTOB M obecrnevynsatoT
0YeHb BbICOKYHO 3KCMYyaTaUVOHHYIO HAeXHOCTb B YCNIOBUSX TeMMe-

patyp oT -40 °C go +85 °C (6e3 BeHTUNATOPOB).

ObnapatoT AByMs BBOAAMU 3neKTponuTanus 220 V. Bbl KOMNneKTyeTe
KommyTaTop SFP moagynsimun ot 100 MéuT/c go 10 M6uT/c B COOTBET-
CTBWM C BalMMK TpeboBaHVSIMM OTHOCUTENILHO KONMYECTBa NOPTOB,

CKOPOCTW 1 TNa cpedbl nepefadn AaHHbIX.

WMHOOPMALUA ANA 3AKA3A:
Mopenb: STK-EX-06-24x1GSFP-4x10GSFP

19” ynpasnsiemblit KoMmyTaTop L2 (28 nopTos)

4x100/1000/2500/10000 SFP
24 x100/1000/2500 SFP

3nekTponuTaHue 220V (pe3epBrMpoBaHHOe)

1U, 1 x CLI, 1 X CUrH.KOHTaKT

1P40, -40..+85C (63 BEeHTUNATOPOB)

IEC61850-3

GGr=—

HAAP
TENEKOM

Pa3mepbl
447 x 43.8x 335 MMm.

Knacc 3awmTbl
IP40

Bec
4K,

MoLLHOCTb
35Br.

Temn. guanasoH
40°C.+85°C

HanpshkeHve
~110..240VAC




10

MRP | ERPSV2 | RSTP

STK-EX-06-4000-TA11T08G20GT

KommyTaTopbl STK-EX-06-4000-TA11TO8G20GT npefHasHaqeHbl 419 MOH-
Taka B cTONKy 19’ VimetoT 24 nopTa PoE++ 1 obecneynBatoT NocTpoeHue
MarvcTpanu ceTu Ha ckopocTu go 10 [eut/c.

ABNSOTCA UAeaNbHBIM PeLleHNeM 415 NOAKMOYeH S [P-kaMep BbICOKOrO
paspeLleHys, CUCTeM MalVHHOIO 3perus, VolP-TenecdoHoB 1 gpyrix abo-
HEHTOB ceTu No cTaHaapTam 802.3af, 802.3at, 802.3bt. be3seHTVNATOPHbIE
KOMMyTaTOpbl paboTatoT Npu Temnepatype oT -40 °C fo +85 °C, noaaep-
XKMBAIOT TEXHONOrUM pe3epBrposanns MRP v RSTR/STP, noctasnsioTcs ¢
M30NMPOBAHHBIM PE3EPBMPOBAHHBIM BBOAOM NMUTaHUS.

MHOPOPMALUUA OANA 3AKA3A:
Mogenb: STK-EX-06-4000-TA11T08G20GT

19” ynpasnsiembiii kommyTaTop L2 (36 nopTos)
4 x1000/2500/10000 SFP

8x100/1000 SFP

4 x100/1000 SFP / RJ45 (Combo) PoE/PoE++
20 x 10/100/1000 RJ45 PoE/PoE++
AnekTponuTtaHue 48VDC (pe3epBupoBaHHoe)
1U, 1 x CLI, 1 x CUrH.KOHTaKT

1P40, -40..+85C (6e3 BEHTUNATOPOB)
IEC61850-3

r HAAP
<< TENAEKOM

Pa3mepbl
444 % 438X 335MM.

Knacc 3awmtbl
P40

Bec
4K

MoLHoCTb
35BT."

Temn. gnanasoH
40°C..85°C

Hanps»xeHve
—48..57\VDC

* MoWHOCTb yka3aHa 6e3 yueTa POE Harpysku




VRRP | OSPF | MRP | ERPSV2 | RSPAN | PTPV2 | SV-noToku

STK-EX-01-4000-PA11QCC

KommytaTtopbl  STK-EX-01-4000-PA11QCC npegnaratoT yHMKanbHoe
coveTaHme LEeHbl, KONMYecTBa NopToB M NPOrpamMmMHbix MYHKUMIA No
CPaBHEHWIO C ApYrMMK KommyTaTopamn Ethernet peiHka. Mopaepxu-
BalOT NPOTOKO/ pe3epBnpoBaHna B Kosble MRP, TexHonornm pesep-
BMpoBaHUs RSTP/STP, NoCcTaBnsoTCS C M30AMPOBAHHbBIM PE3EPBHbIM
MCTOYHVIKOM MUTAHUS 1 UMEIOT BE3BEHTUNSTOPHOE OXNAXAEHME.

[vanasoH GyHKUMIA NpOrpaMMHOro obecrneyeHns BKMOYAET yHK-
UMK YNPaBAeHns CeTbio, AMArHOCTUKM 1 QUABTPaLMK, @ TakKe KOM-
MAeKCHble MexaHV3Mbl 6e30MacHOCTU,

MHOPOPMAUMUA ONA 3AKA3A:
Mopenb: STK-EX-01-4000-PA11QCC

19” ynpaBnsiemblil kommyTaTop L3 (36 nopTos)
12 x 100/1000 SFP

4x100/1000 SFP / RJ45 (Combo)

20 x 10/100/1000 RJ45

SnekTponuTaHue 220V (pe3epBrpoBaHHoOe)
1U, 1 x CLI, 1 X CUrH.KOHTaKT

P40, -40..+85C (6€3 BeHTUNSTOPOB)
IEC61850-3

r HAAP
<< TENEKOM

Pa3mepbl
447 x 43.8x 335 MMm.

Knacc 3awmtbl
IP40

Bec
4K

MoLHoCTb
358,

Temn. gmnanasoH
40°C..485°C

Hanps»xeHve
~110... 240VAC

11
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TEXHO/MOT VI PE3EPBIPOBAHINA

NCTOPUA BOMPOCA

JleT 3a TpUALATL akTUBHOrO NpumeHeHus Ethernet, npuaymani CTonbKo, 4To
MHOTAA, KAKETCs, YTO Aanblie YKe HeKya, HO HET, KaX bl pov3BOANTENb
CYMTAET CBOMM [0/ITOM BbIMYCTUTL YHUKANBHYIO KOMMIO TOTO, 4TO Y)Ke pea-
NIM30BaHO, ¥ NMPOAOMKAIOT MNNOAUTL HOBbIE «<MAPKETUHIOBbIE» HA3BaHWS YHKe
peanv30BaHHbIX MPUHLMINAbHBIX PELIEHNA.

[la, KOHeYHO, Be3/je eCTb HI0AHChI, 1 He CNOPIo, Y3Kas cneuuannsaums,
NHTErpauylsa KOMMyTaTopOB B SKOCKCTEMY KOHTPO1EPHOIro O60py,ﬂ,OBaHMﬂ n
MPOTOKONOB O6\.I.l,€)—1l/l9i7 HO AO/MKHO ObITb 0O BEKTVBHOE MOHMMaHMe TOrO, 4TO
4eMy aHanorn4Ho.

[laBaiiTe no nopsaKy:

MoMHWTe BONLWEOHOE KONEYKO — “NO YbeMy-TO TaM BENeHbIO 1 N0 MOeMy
XOTEHbI0” — Ha CErofjHs 37O Camas NonynspHas B MPOMbILNEHHOCTU 1Aeo-
NIOrWst NOCTPOEHWS ceTeld. Vigeonorus ofHa, a NpOTOKONbI Pa3Hble, C OAHOM
CTOPOHBI, 3TO ENCTBUTENBHO OOYCNOBAEHO TEXHNYECKUMU TPEOOBAHMAMM K
Pa3HbIM MO KPUTUYHOCTM YHACTKaM CETW, C APYrOW, NOMbITKON Kax[0oro npo-
13BoaMTENs 06e30NacKTh Cebs OT KOHKYPEHTOB, «NOACAKMBASH» 3aKa34MKa
Ha NponpueTapHble TEXHONOM MK, Takme Kak: X-Ring, P-Ring, OnTime-Ring,
Turbo-ring, Hiper-ring, dt-ring, ryrn Bam B noMOLb 1 eLje 4ecaTOK Bbl TOYHO
HalpgeTe))) /lormka NpocTa, HasHaYaeTCs MeHempKep KoMbLa, KOTOPbIV fenaeT
NOrMYeCKNiA Pa3pbiB KOMbLA 1 NPeBpaLLaeT ero BCE B Ty e WIHY, KOTOPOW
Ethernet siBnsieTcs No cBOEN Npupoge. MeHeaxep 3anyckaeT TeCTOBbIE Nake-
Tbl B Of}HY CTOPOHY MO KOMbLLY U NPUHUMAET C APYroWi CTOPOHBI, eC/n TeCTO-
Bble NaKEeTbl He MPUXOASAT, TO OH 3aMbIKaeT NOrMYeckunii paspbls obecneyrsas
CBSAA3b C OTOPBaHHbIM KYCKOM.

CerogHs ecTb fiBe CTaHAaPTU3MPOBAHHbIE TEXHONOTMN, KOTOPbIE MOAALPHKN-
BatoT 6ONbLWMHCTBO NponsBoanTenein MRP 1 ERPSV2. [laHHble TexHOnorum He
TONBKO NOAAEPHMBAIOTCH HONBLUMHCTBOM NPOVU3BOANTENEN, HO U BHECEHBI

B pa3/IMyHble OTpac/eBble CTaHAapThl, HanpuMep, B Poccuy OHY onrcaHbl B
HoKyMeHTax PocceTelt.

MPOCTOE KOJbLIO
CxeMa KofbLja MpocTa v MOHSTHA, MPOTOKO/bI pe3epBUPOBaHNS CTaHAAPTU-
31POBaHbI:

C NpocTbIMUM KONbLAMM BPOAE Pa30bpanuch, Nepexofmm K CAOXHbIM. Koraa
Balwe npeanpusaTre CTaHOBUTCS Yy Tb KPYMHEE, Ha HEM NOABNAETCS BCe
6oblue NOKaNbHbBIX YCTAHOBOK, HOBBIX LIEXOB, MPOU3BOACTBEHHbIX LIMKNOB,
LWaxT, COOPOUHBIX TMHUIA 1 T.A. Kaxaas U3 3TVX YCTaHOBOK MMeeT fIoKansHoe
ceTeBOe KOMbLIO BHYTPW, a TakkKe eCTb 33fja4a 06beANHUTD MX B €AUHYIO CETb
npeanpusaTus, cobniofas BCE Te e KoMbLieBble MPUHLMMbLI Pe3ePBUPOBaHUS.
B faHHOM ciiydae eCTb pelleHns, MOCTPOEHHbIe Ha BCE TeX e CTaHaapTu3n-
pOBaHHbIX NpoTokonax MRP v ERPSv2.

MHOXECTBEHHOE PE3EPBPOBAHWUE KOJIEL,

RM — Redundancy Manager

SRM - Sub-Ring Manager
RM — MeHemxep Konbla — OTCNeXMBAET COCTOSIHWE CETU 1 YNpaBiseT
NIOMMYECKM Pa3pbiBOM. Kak MoKasaHo Ha PYCYHKe, C MHTerpalyveii 4onon-
HUTENbHOrO KoMbLa Sub-Ring B 6a30BOM KOMbLie NOABAAIOTCS ABA KOMMYyTa-
Topa ¢ yHKUMen SRM - 3To MeHemxepbl CTOPOHHEro KonbLa. VX dyHKUmMs
aHanornyHa koMmmyTatopy RM — 3agepxunBath TpauK No pesepsHOMY Nyt
[0 MOMeHTa NpeKpaLleHuns CBS31 N0 OCHOBHOMY. /TOrM4ecKnii paspbiB B
pEe3ePBHOW NNMHMM NOKa3aH CUMBO/OM «||». CTOUT OTMETWTb, 4TO OAWH U TOT
e KOMMYTaTop B 6a30BOM KOJIbLie MOXET ObITb MEHEKEPOM /15 HECKONBbKIX
nogroneL,. B 3aBUCMMOCTL OT KOHKPETHOI MOAIENN KOMMYTaTOPa, U BbibpaH-
HOro CTaHAaPTV3MPOBAaHHOIO NPOTOKONA pe3epBunpoBaHns MRP rav ERPSv2,
KOMIMYeCTBO NOAKMNOYAEMbIX MOAYMHEHHbIX KOMEL, K OAHOMY KOMMYTaTOPy MO-
eT ObITb pasHoe, 00 3TOM CTOUT MOMHWTb U YTOYHATb NPU NPOEKTVPOBAHMN.
Bnunser Ha 3T0 B OCHOBHOM annapaTHas BO3SMOXHOCTb YMMOB, MPUMEHEHHbIX
B KOHKPETHbIX MOZIENAX KOMMYTaTOPOB.

Gr=—

PRP (PARALLEL REDUNDANCY PROTOCOL)

YacTo B JOKyMeHTaumMm BCTpedaeTcs TpeboBaHme K KoOMMyTaTopam 0 Nof-
aepxke npotokona PRP (Parallel Redundancy Protocol). Hy 4To e, paBaiite
pa3bepemcs, 4TO 3TO 1 C YeM ero ynoTpebasioT. pobaema pe3epB1poBaHus
CBsA3ell CTOWT He TO/IbKO Ha YpOBHE KOMMYTAaTOPOB CETU, HO 1 Ha YPOBHE OT
aboHeHTa o ceTu. Migeonorus npoctas — HagenuTb aboHeHTa ABYMS CeTeBbI-
MU MHTepdercamm 1 NoACOeaMHUTL K Pa3HbiM KOMMYTaTOpaM — eCTb NPOTo-
KOSbI, NO3BOASAIOLLME MONEepeMeHHO paboTaTb 3THM CeTeBbIM UHTepdelicam
(C HUMW BCe NPOCTO), @ €CTb TEXHONOT S, NPU KOTOPO NOPTLI aboHeHTa
CMOTPST B pa3Hble CETY 1 NapaniensbHo nepefatoT AaHHbIe.

BHuMaHWe - cxema:

IEC62439 PRP Network

ERPSv2

370 Knaccuyeckas cxema paboTbl NpoTokona PRP, B KOHeL, Nons AaHHbIX
“3epHeT Kafpa gobasnseTcs MeTka NpoToKona. Tak BOT, OT KOMMyTaTopa, Ans
nepefayn 3Toro Kazpa ¢ METKOI, TpebyeTcs TONbKO NOAAEPKKa YBENNYEHHO-
ro pasmepa kagpa (MTU), ¢ 1500 o 1612 6aiT. (HO byabTe BHUMATENbHBI, HE
nyTalnTe ¢ ycTpoicTBamu Tuna RedBox, ocyllecTBASOWMMY CBA3b Mexay PRP
CermMeHTOM CEeTU U MPOCTbIMU abOHEHTaMM).

3T0, KOHEYHO, HEe BCe XMTPOCTU NMOCTPOEHWS CETEN, ECTb ellle U IPeBOBUAHbIE
CTPYKTYPbI, ¥ TEMHBbI NeC MapLIpyTU3aLUmmn, HO U3NOKEHHOE Bbillle, B NEPBYHO
ovepenb NPU3bIBAeT CPABHMBATb NPUHLMNMANbHbBIE PELEHNS U UCNONb30-
BaTb CTaHAapTM3MPOBaHHbIe MPOTOKOMbI /15 1X peanm3aumm.

HAAP
TEAEKOM




(0>

MHTEPECHbIE ®AKTbI

CornacHo otuety Verint, bnaro-
AapAa TaKMM TEXHONOTNAM, KaK
aBToMaTuM3laynd n VICKyCCTBQHHbIVI
nHTennekT (W), coTpyaHuKm cTa-
HOBATCA MeHee HanpsKeHHbIMUN
Ha paboTe.

B oTyerte rosopntcs, 4To 72%
PabOTHMKOB C HU3KMM YPOBHEM
cTpecca Ha paboTe 0ObsCHAT
CBOIO MPOV3BOANTENBHOCTb
TEXHONOTUAMU.

STK-EX-05-4100-BW40GO | STK-EX-05-4100-BH8080

STK-EX-05-4100-BECOCO | STK-EX-03-1000-C12F4080P

YINPAB/TAEMbBIE KOMMYTATOPBD

DIN-RAIL MOHTAX

STK-EX-05-4100-BW40G0
DIN-rail ynpaBnsiembiii kommyTaTop L2
4x100/1000/2500 SFP

16 x 10/100/1000 RJ45

nexTponuTtanue 24VDC (pe3epBrpoBaHHOe)
DIN-rail, 1 x CLI, 1 x CUrH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUNATOPOB)
IEC61850-3

STK-EX-05-4100-BECOCO
DIN-rail ynpasnsiemblii KommyTaTtop L2

12 x 100/1000 SFP

12 x 10/100/1000 RJ45

3nekTponuTtaHue 24VDC (pe3epBUpoBaHHOE)
DIN-rail, 1 x CLI, 1 x CUrH.KOHTaKT

1P40, -40..+85C (6e3 BEHTUNATOPOB)
IEC61850-3

r HAAP
<<  TENEKO

STK-EX-05-4100-BH8080
DIN-rail ynpaBnsiemblii koMmyTaTOp L2
8x100/1000 SFP

8x10/100/1000 RJ45
nekTponuTaHue 220V

DIN-rail, 1 x CLI, 1 X CUrH.KOHTaKT

1P40, -40..+85C (6€3 BEHTUNATOPOB)
IEC61850-3

STK-EX-03-1000-C12F4080P
DIN-rail ynpasnsiembiii kommyTatop L2 (PoE+)
4x 1000 SFP

8 x 10/100/1000 RJ45 PoE+ (802.3af/at)
3nekTponuTtaHue 48VDC (pe3epBUpoBaHHOE)
DIN-rail, 1 x CLI

1P30, -40..+75C (6e3 BEHTUNATOPOB)
IEC61850-3

13
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BEIGRP | BGP | ISIS | PIM-SM | MRP | ERPSV2 | RSPAN | PTPv2

STK-EX-05-4100-BW40G0

MpoMBILNEHHbIE NPUAOXKEHUS TPEOYIOT MaKCKManbHOW NPOU3BOAUTENbHO-
CTW, OCODEHHO B CIOXHBIX YCNOBYSAX. KOMNAKTHbIE yNpaBnseMble KOMMYTaTopbI
STK-EX-05-4100-BW40GO No3BONAIOT pacliMpuTh BO3MOXHOCTU MPOMYCKHOW
CNoCcobHOCTK 3a cHeT noaaepxkn SFP go 2,5 rount/c, He Tpebys viameHeHUl B
YCTPOMCTBE.

KommyTaTopbl 06ecneqnBaioT MoBbILEHHYIO TMOKOCTb U (DYHKUMOHANbHYIO
COBMECTVMOCTb /151 MPOCTOTH OOCAYKMBaHMA 1 paboTsl, Bnarofaps TPexcko-
POCTHbIM nopTam SFP (100/1000/2500) 1 06paTHO COBMECTMMOCTY C CYLLECTBY-
toLlelt MHDPaCTPYKTYpPOIA.

KOMMyTaTOPbI VIME YCOBEPLIEHCTBOBAHHbBIE METOAb MOHUTOPKHIA ANs CeTe-
BOVI He30nacHoOCTM.

ObecneyvsatoT paboTy B konbLiax MRP.

MHOOPMALNA ANA 3AKA3A:
Mogenk: STK-EX-05-4100-BW40G0

DIN-rail ynpaBnsiembiii kommyTaTop L3
4x100/1000/2500 SFP

16 x 10/100/1000 RJ45

nekTponuTtaHue 24VDC (pe3epBMpoBaHHOE)
DIN-rail, 1 x CLI, 1 x CrH.KOHTaKT

P40, -40..+85C (6€3 BeHTUNATOPOB)
IEC61850-3

Pa3mepbl
130x 140 x 110 Mm.

Knacc 3awmTbl
IP30 (PoE) / IP40

Bec
0,7 kr.

MoLLHOCTb
2058,

Temn. gnanasoH
40°C..85°C

HanpshxeHve
=96..60 VDC

r HAAP
<< TENAEKOM



—
L2 Switching DIN-rail IEC61850-3

MRP | ERPSV2 | RSTP

STK-EX-05-4100-BECOCO

KomnakTHble KomMmyTaTopbl STK-EX-05-4100-BECOCO rapaHTupytoT BbICOKYHO
[OCTYMHOCTb Nepeaayu AarHbix ans DIN-rail wkados. bnarogaps 24 noptam (12
x SFP 11 12 x RJ45) obecneynrBatoT r1bkyto ceTeByto CTPYKTYPY, KOTOPYIO MOXHO
BbICTPO 2anTMPOBaTh K M3MEHSHOLLMMCS NOTPEOHOCTAM MPUNOKEHWI.

MHOOPMALNA ANA 3AKA3A:
Mopenb: STK-EX-05-4100-BECOCO

DIN-rail ynpaBnsiembiii KommyTaTop L2

12 x100/1000 SFP

12x10/100/1000 RJ45

nekTponuTtaHue 24VDC (pe3epBMpoBaHHOE)
DIN-rail, 1 x CLI, 1 x CrH.KOHTaKT

P40, -40..+85C (6€3 BeHTUNATOPOB)
IEC61850-3

Pa3mepbl
130x 140 x 110 Mm.

Knacc 3awmTbl
IP40

Bec
15K

MoLLHOCTb
2058,

Temn. gnanasoH
40°C..85°C

HanpshxeHve
—96.60VDC

r HAAP
<< TENEKOM

15
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cxa
=)
INDUSTRIAL ETHERNET

=
STK-EX-05-4100-BHB0B0
MANAGED SWITCH

L2 Switching DIN-rail IEC61850-3

MRP | ERPSV2 | RSTP

STK-EX-05-4100-BH8080

3alyieHHble ynpasngemble KommyTatopbl STK-EX-05-4100-BH8080 noaaep-
XKMBAIOT KOMMNEKCHbIE MPOTOKOMbI pe3epBrpoBaHus RSTP/STP, obecneyn-
BatoT OLICTPOE BOCCTaHOB/EHME KOfbLia Ha NpoToKone MRP 1 onTumManeHyio
rMOKOCTL ceTu 3a c4eT 8 X SFP 1 8 x RJ45 pazbemos.

SnekTponuTarue 220V ansg paboTsl B CETAX 31eKTPONOACTaHLUMA.

MHOOPMALNA ANA 3AKA3A:
Mogenb: STK-EX-05-4100-BH8080

DIN-rail ynpaBnsiembiii kommyTaTop L2
8x100/1000 SFP

8x10/100/1000 RJ45
3nekTponuTaHue 220V

DIN-rail, 1 x CLI, 1 x CUrH.KOHTaKT
P40, -40..+85C (63 BeHTUNATOPOB)
IEC61850-3

Pa3mepbl
79 x 140 x 110 Mm.

Knacc 3awmTbl
IP40

Bec
15K

MoLLHOCTb
15B.

Temn. gnanasoH
40°C..85°C

HanpshxeHve
~110... 240VAC

r HAAP
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NAT-LW (One:One) | OSPF | MRP | ERPSv2 | RSPAN

STK-EX-03-1000

[ins ceTeli PoE BbibupaliTe 3aLyyileHHble KOMAaKTHbIe KOMMYyTaTopbl STK-
EX-03-1000-C12F4080P. 371 ynpasnsemble NPOMbILIEHHbIE KOMMYTaTOPbI
MOHTUMpPYtoTCS Ha DIN-peliky 1 umetoT 4 SFP + 8 PoE nopTos. bnarogaps
onumsm 802.3af/at okoHeyHoe 0bopyaoBaHYE Takke MOXKET BbITb SKOHOMUYHO
3anuTaHo no ctaHaapTy PoE+ (PoE plus).

KommyTaTopel obecneyrsatoT paboTy B konbLax MRP.

MHOOPMALNA ANA 3AKA3A:
Mopenb: STK-EX-03-1000-C12F4080P

DIN-rail ynpaBnsiembiii kommyTaTop L3 (PoE+)
4 x 1000 SFP

8x10/100/1000 RJ45 PoE+ (802.3af/at)
nekTponuTtaHue 48VDC (pe3epBMpoBaHHOE)
DIN-rail, 1 x CLI

IP30, -40..+75C (6€3 BeHTUAATOPOB)
IEC61850-3

Mopenb: STK-EX-03-1000-C12W4080

DIN-rail ynpaensiembiii kommyTatop L3

4 x1000 SFP

8x10/100/1000 RJ45

nekTponuTaHue 18-60 VDC (pe3epBupoBaHHoe)
DIN-rail, 1 x CLI

IP30, -40..+75C (63 BeHTUNATOPOB)

IEC61850-3

Mopenb: STK-EX-03-1000-C12H4080

DIN-rail ynpaBnsiembiit kommyTaTop L3

4x1000 SFP

8x10/100/1000 RJ45

3nekTponuTaHue 110/220V nepeMeHHOro/nocTosHHOro Toka
(ogwmH BXOA)

DIN-rail, 1 x CLI

1P30, -40..+75C (6€3 BEHTUNATOPOB)

IEC61850-3

r HAAP
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Pa3mepbl
79x 140 x 110 Mm.

Knacc 3awmTbl
IP40

Bec
0,7 kr.

MoLLHOCTb
205Br.”

Temn. gnanasoH
40°C..85°C

HanpshxkeHve
=48..57\DC

* MouwHocTb yra3aHa 6e3 y4eta PoE Harpysku

17
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MHTEPECHbIE ®AKTbI

HauymHasa ¢ 1979 roga, Modbus
obecneynBaeT CBS3b MeXaY
MHOTUMW YCTPOICTBaMMK
MNCNONb3Ys CTaHAAPT RS-485.

CTaHgapT onpegenser anekTpuye-
CKMe XapaKTepUCTUKK ApaliBepoB
1 MPUEMHUWKOB A5 MCNO/b30Ba-
HWSI B MHOTOTOYEYHBIX CUCTEMAX
nocnefoBaTenbHOM CBA3M AN
NOAKIYEHNMS LUMPOKOTO CNeKTpa
KOHTPONNEPOB, AaTHYMKOB, KOH-
TPONbHO-U3MEPUTENBHBIX MPUGO-
pos, MN-perynatopos, np1BoLOB
ABWraTeneli n Apyrux ycTponcTs.

Modbus no-npexHemy Wrpoko
MCMONb3YEeTCs B MPOAYKTax, Mpo-
13BOACTBE U TEXHONOTUYECKNX
yCTaHOBKax.

STK-EX-U-01-A3K0102 | STK-EX-U-01-A3K1020 | STK-EX-U-01-A8K0008
STK-EX-U-01-A10R2008 | STK-EX-03-AFD2080P | STK-EX-U-01-A16R000G

HEYTTPAB/TAEMbIE KOMMYTATOPbI
DIN-RAIL MOHTAX

STK-EX-U-01-A3K0102
DIN-rail HeynpaBnsiemblit KOMMyTaTOp
1x 100 MM, SC-D, fio 5km 2 x 10/100 RJ45
dnekTponuTtaHue 24V

P30, -40..+75C (6€3 BEeHTUNATOPOB)

MeTanNMyecKuii Kopnyc (antoM1HeBbIN CnNnas)

Pa3mepbl: 100MM*61.8MM*24MM

STK-EX-U-01-A8K0008
DIN-rail HeynpaBnsiemblit KOMMyTaTOP
8x10/100 RJ45

AnekTponuTaHmne 24V, 1 x CUrH.KOHTaKT
P30, -40..+75C (63 BEHTUNATOPOB)

MeTanNMyeckunii Kopnyc (antoMrHeBbI cnnas)

Pa3mepbl: 100MM*61.8MM*40MM

STK-EX-03-AFD2080P

DIN-rail HeynpaBnsiemblit KOMMyTaTOp
2x100/1000 SFP 8 x 10/100/1000 RJ45 PoE+
(802.3af/at, go 30W Ha nopr)

SnekTponuTaHue 48V (pe3epBrpoBaHHOE), 1 X CUrH.KOHTaKT

P30, -40..+75C (6€3 BEHTUNATOPOB)

MeTaNNNYecKnii Kopnyc (anoM1H1EBbIN Cnas)

Pa3mepbi: 170MM x 42MM X 156MM

Gr=
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STK-EX-U-01-A3K1020

DIN-rail HeynpaBnsiemblit KOMMyTaTOP
1x100/1000 SFP 2 x 10/100/1000 RJ45
dnekTponuTaHue 24V

1P30, -40..+75C (6€3 BEHTUNSTOPOB)
MeTannnyeckuit Kopnyc (anoMUHUEBbIN cnnas)
Pa3mepbl: 100MM*61.8MM*24MM

STK-EX-U-01-A10R2008

DIN-rail HeynpaBnsiemblii KOMMyTaTOp

2 x 100/1000 RJ45/SFP (Combo) 8 x 10/100 RJ45
SnekTponuTaHue 24V, 1 x CUrH.KOHTaKT

1P30, -40..+75C (6e3 BEHTUNATOPOB)
MeTannnyeckunin Kopnyc (antoMuH1eBbI cnnae)
Pa3mepbl: 140MM*110MM*52MM

STK-EX-U-01-A16R000G

DIN-rail HeynpaBnsiemblit KOMMyTaTOp

16 x 10/100 RJ45 dnekTponuTaHue 24V, 1 x CUrH.KOHTaKT
P30, -40..+75C (63 BEHTUNATOPOB)

MeTannnyecknii Kopnyc (anoMrH1EeBbIN cnnas)




HEYTPAB/IAEMbIE DIN-RAIL KOMMYTATOPbI

STK-EX-U-01-A3K1020

DIN-rail Heynpasnsemblli KOMMyTaTOP
1x100/1000 SFP 2 x 10/100/1000 RJ45
JneKkTponunTanHue 24V

IP30, -40..+75C (6e3 BeHTUNSTOPOB)
MeTasnV4ecKmin KOpMyc (antoMyiHVeBbI cnias)
Pasmepsl: 100MM*61.8MM"* 24 MM

STK-EX-U-01-A3K0102

DIN-rail HeynpaBnsembiii KOMMyTaTOP

1x 100 MM, SC-D, no 5km 2 x 10/100 RJ45
JneKkTponuTanue 24V

IP30, -40..+75C (6€3 BeHTUNATOPOB)
MeTannnyecknii Kopnyc (antoMm1HMeBbI Crnas)
Pa3mepsl: 100MM*61.8MM"* 24 MM

STK-EX-U-01-A8K0008

DIN-rail Heynpagnsemelil kKoMMyTaTOP
8x10/100 RJ45

JnexTponuTaHne 24V

IP30, -40..+75C (6€3 BeHTUNATOPOB)
MeTanNn4eCKnii Kopnyc (anoMyH1eBsI Cnnas)
Pa3zmepbl: 100MM*61.8MM*40MM

STK-EX-U-01-A10R2008

DIN-rail HeynpaBnsemslin KOMMyTaTOP
2x100/1000 RJ45/SFP (Combo) 8 x 10/100 RJ45
dnekTponuTanue 24V, 1 x CUrH.KOHTaKT

IP30, -40..+75C (6€3 BeHTUNATOpPOB)
METaNM4ecKuin KOpryc (antoMyHVeBbIN crnas)
Pa3mepbl: 140MM*110MM*52MM

STK-EX-03-AFD2080P

DIN-rail HeynpaBnsiemblii KOMMyTaTOP

2x100/1000 SFP

8x10/100/1000 RJ45 PoE+ (802.3af/at, no 30W Ha nopT)
dnexTponuTaHue 48V (pe3epBrpoBaHHoe)

IP30, -40..+75C (6e3 BeHTUNATOPOB)

METanNIM4ecKnin Kopnyc (antoM1MHUEBbIN CNnas)
Pazmepsbl: 170MM X 42MM X 156MM

STK-EX-U-01-A16R000G

DIN-rail HeynpaBnsemelil KOMMyTaTOP

16 x 10/100 RJ45 SnekTponuTanume 24V, 1 x Curt.
KOHTaKT

IP30, -40..+75C (6€3 BeHTUNATOPOB)
MeTanM4ecKuii KOpryc (antoMyHVeBsIi crnas)
Pasmepsbl: 52 x 140 x 110 Mm.

r HAAP
<< TENEKOM
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COCTAB IOKYMEHTALII

Ecnu urdopmalys noTepsnach, To 3T KOHEYHO M/10X0, HO fiaHHble cervac
AKTUBHO PeVANPYIOT, XPaHAT Ha Pas3HbIX YCTPONCTBAX U [AXE KNOHUPYIOT

B 0bnaka, u ecnv Hhopmauus Nponana c OAHOTO HOCKUTENS, TO €8 MOXKHO
BOCCTAHOBUTL C 1pYroro. Ho 6bIBAET 1 N0-ApyroMy, MHhopMaLmnio NpocTo He
co3nanu. [laBaliTe ¢ Bamu pasbepemcs kakyto MHMOPMaLMIo U Ha KakoM 3Tane
HYXHO cO3M1aTh, 4TOObI CETh Nepeaayn MHbopMaLmny bbina pa3paboTaHa Ha
MsTb C MOCOM.

CTAQMA OBLWME TEXHUYECKWE PELLEHNA

HEeCMOTPsi Ha TO, 4TO 3TO camas pa3MbiTast U3 CO3AaBAEMON [JOKYMEHTaLMN, HO
MOCKO/BbKY Y KaX /0 3afa41 MOryT BbITh pasHble Cnocobbl pelenyis, To Heob-
XOAVMO BbIOpaTh OCHOBHbIE HaMpaBneHus, ONpefennTb TEXHONOT MM U CIIMCOK
BEH/I0POB, HaNpVMep — NPorpaMMHoe obecrneveHue OMKHO ObITb BKIOHEHO
B PeecTp ....; NPUMEHSATb CepBepHOe 060py/AoBaHmMe pa3paboTaHHOe C Nof-
AepxKoi Habopa MHCTpyKuwmin LoongArch; pelwerns no noctpoexnto Ethernet
CeTn peann3oBaTh Ha 0bopyaoBaHmMM Npon3soacTa CTaHaap Tenekom ¢
NprYIMeHeHeM OTKa30yCTONYMBbIX TexHonoruin MRP, ERPS, ERPSv2; koHTpon-
nepHoe 0bopyaoBaHMe JOMKHO NPOV3BOANTLCS B POCCUM U COCTOSATb Ha

75% 13 POCCHICKIMX KOMMNEKTYIOLLVX U T.[., 000104KNM WKadoB, ONTHYecKme
KpOCChl M T.11.

Bbl CKaeTe, 4TO OMNpeaensiTs CNCOK BEHAOPOB U TEXHONOTUI HE KOPPEKTHO,
HO, TOMa KaK X03s1HY AOBUTHCS TOro, YTOObI ero 06bEKT paboTan uaeansHo,
Be[lb Brepeau elle fBe CTafum NpOeKTUPOBAHMS CO CBOMMM MOABOAHbBIMY
KaMHSAMU, KCTATW O HIX.

CTAONA MPOEKTHAA LOKYMEHTALNSA

C 3TOM 3aaavelt cnpaBnseTcs Noboi NPOEKTUPOBLLMK, HO O4EHb YaCTO 3TO
fenaet B HOMUHaNbHOM COOTBeTCTBUN TpeboBaHuam ECK/] pa3nena «CeTu
CBSI3W», ONKcaHve 0bbeKTa, 0bllas CTPYKTypa 1 T.14., iaXxe aeTannsaums
YPOBHS «@bOHEHTbI MOAKIIOYEHHbIE K KOMMYTaTOPaM», C TOUKM 3pEeHUst TOrO
KaK yCTpOEeHa CBsA3b, He laeT HU Manelillero npeacTaBneHus, NOCKObKY
3aTparuBaeT ToNbKo drsnyecknii yposeHb mopenu OSI.

[ns ycnewHoro fanbHenwero passuTus NpoekTa HeobxoarMO — BeiNonHNUTb
KOMMYHUKaALMOHHYIO CXeMy, abOHEeHTbI CeTU JOMKHbI ObITh pa3feneHsl Ha
TPYNMbl, BHYTPY KOTOPbLIX OHW ByayT 06lWaThes, onpefeneHsl napamMeTpsi
afpecaumny BHyTpy Kaxkgoii 13 rpynn. Onpepenenbl CBS3v Mexay rpynna-

MV KaK rOpV30HTaslbHble, TaK 1 BepPTUKanbHble. OnpefeneHbl napameTpbl
afpecauny Mexay rpynnamu. [Ans Kaxgon rpynnel onpeenvTs BblaeneHve
B hu3nyeckyto nnm BupTyansbHyto ceTb (VLAN), onpeaenuts gnanasoH IP
afjpeco., Macky nogceTy 1 wnto3. ObocHoBaTb TPeOOBAHMSA K NPOTOKONAM
CVHXPOHM3aLMV BPEMEHU ANS KOO0 rpynnbl abOHEHTOB.

HT06bI He CoBepLIaTh HacTyIo OLNOKY, KOTOPYIO O4eHb C/IOKHO UCMPaBAAThL
Ha nocnenyounx CTafusx pa3BuTIs 0ObeKTa, TYT Takke ClefyeT yKkas3aThb

— JlokanbHble CUCTEMBI, OIMHAKOBbIX PU3NYECKUX 0OBEKTOB (HanpumMep:
HacoCHas 1, HacoCHas 2, HaCoCHast ... 1 T.A.) He CBSA3aHHbIX MHDOPMALMOHHO
MEX[y COOOM Ha laHHOM 3Tane, IO/KHbI UMETb Pa3Hyto agpecaLmio.

Hy v MocKonbKy Mo KaHanam CBs3W HeceTcs pa3Has Mo BaXKHOCTUN MHAOpPMa-
LKs, TO HeObXOAMMO — KnaccuduuMpoBaTh TpadyiK, OnmncaTs AONyCTVMble
3afepxKM Ans Kaxgoii kateropun. OnmcaTb OCHOBHbIE peleHuns No pesepsy-
POBaHMIO KaHaNOB Nepefayy JaHHbIX: MO KONbLEBOW TEXHONOTUM C MPYMeHe-
Hvem npoTokona MRP, ERPS, ERPSV2, HSR; napannensHoit nepeayn aqaHHbIx
C npvMeHeHneM PRP; 1peBOBMAHON CTPYKTYpbI pe3epBrpoBarus RSTP, MSTP,
PVST, SSTP; n 1.4,

Gr=—

CTAONA PABOYAA JOKYMEHTALMA

Camasi To4Has, & Hy)XHO bpaTb 1 ienaThb, He AyMaTb, Kak 3T0 AOMKHO pabo-
TaTb, He GeraTb COracoBbIBaTh KaKMe-TO peLleHus, NpocTo 6paTs 1 Aenats, a
L7151 3TOTO B HEW [OMKHa CofiepaThCs cneaytolias nHhopMaLmst:

Pa3pa6otatb:

cxembl /IBC ans yposHeli moaenu OSI: dhrsmyeckoro (cxemy drsnyeckix coe-
AvHeHui, peseps BOJC, napaMeTpbl MOPTOB); KaHanbHoOro (Tabnuua cetesbix
HacTpoeK Ans NOPTOB, U3BLITOYHOCTb — arperaumns 1 pesepsupoBatme, VLAN);
ceTeBOro (IP-agpecauyis, MapLpyTr3aLys, KOHTPOIb AoCTyNa, MC3, Wto3bl)
e[VHbIV pernaMeHT HauMeHOBaHWIA CETEBbIX HTEPhENCOB 1 YCTPOWICTB,
nnaH IP-apgpecauun (tabnwvua),

cnucok VLAN (tabnuua),

Ta6m/1uy TMNoB TpachKa o Knaccam ¢ 060CHOBaHMEM npuopetnsaumnm,
TEXHONOIrK peannsaunn QoS B cetn.

Mpou3BeCcTM pacyeT NoNoCs MponyckaHus paspabaTbiBaembix KaHan0B CBS3N
BCex ypoBHeli CMJ ¢ yqeToM TpeboBaHMit MOAKMOYEHHbBIX MHDOPMaLMOHHbIX
cucTemM, CnyxebHOro TpadiiKa, CUCTEM MOHUTOPUHTA 1 AMArHOCTUKY, @ TakkKe
TpebosaHuit VB, OnpeaennTs CKOPOCTHbIE NapamMeTpsl UHTEPdENCOB KOMMY-
TaTOPOB COMACHO PacyeTy, COCTaBUTb NOAPOBHYH cneunduKaLmio 060pyao-
BaHWsi, C yKazaH1eM KIOYEBbIX TEXHUYECKIIX XaPaKTEPUCTIK, 3HAYVMbIX 1S
pa3paboTaHHOM KOHMUIypaLMK U HAaCTPOEK.

TpebosaHus K IP agpecaumu - Onpegenuts NOTPebHOCTY B afipecHo eMKo-
CTV CeTel NpeanpusTHs, paspaboTtaTs Npasuna IP agpecaumnu, COCTaBnUTb
Tabnuuy (aboHeHT, NOPT KOMMyTaTOPa, IP, MacKa, W03 1 T.4.) C yKasaHueM
npvHagnexHocty VLAN. [Ing Kaxaoro cermeHTa ceTu npeaycMoTpeTs pasmep
MaCKV MUHUMANbHO HEOOXOAWMbIN Ans obecneyeHrs GyHKLMOHANbHOCTY
CeTW, C y4eTOM pe3epBa Ha fanbHelilee pa3suTue.

TpebogaHus k VLAN - CocTaBnTb Tabnuuy VLAN, HazHauMTb HOMepa, HaviMe-
HOBaHWs, BK/tOYas ciyxebHble — ceTeit UB, ceTeit ynpasneHws, NpoToKoNos
pe3epBMPOBaHNIS, MOHUTOPUHTA, WIt0308, BKAOYas Wto3bl VRRP-gomeHa, v
T.4.

TpeboBaHys K MapLIpyT13aLmy, W30BaHU0 — BeibpaTs 1 onmncaTb
NPUHUMM MapLWpyTU3aLnm NOACETEN 1 CEPBUCOB NPEANPUSTHS, MPOTOKON
MapLIpyTU3aLmK.

TpeboBaHus k 0becrneveHuno HagexHocTu ceTh - 060CHOBaTb BbIOOP Npo-
TOKONOB 0becneyeH s 136bITOYHOCTU 1 PE3EPBIPOBAHUS CETEN, NCXOAS 13
TOMONOTHN CETI U CMIMCKa BbIBPAHHOIO K MCMONb30BaHNI0 060pya0BaHUS.

MpoBeCTV pacyeT BpeMEeHU NepeKyeHns (CXOAMMOCTH) B COOTBETCTBUM C
BbIOPaHHbIMY NPoTOKONamMu. COCTaBWTb TabNLy SKCMyaTaLMOHHbIX YCNo-
BII, BAVSIOLLMX Ha HAAXKHOCTb, C YKa3aHWeM NepuognyHOCT X hr3n4YecKo-
O KOHTPOJISl, YCTaHOBNEHHbIX B AOKYMEHTaLMV Npou3BoamnTens. Pa3paboTaTs
peLleHe LeHTPaN30BaHHOrO XpaHeH NI Pe3epBHbIX KOMUIA KOHbUTYpaLmii
o0bopynoBaHus.

CV]HXDOHWSaU,V]ﬂ BpemeHn - pa3pa60TaTb peweHre No CMHXpoHM3aummn
BpemeHu C 060CHOBaHMEM Bb\60pa MPOTOKO/Ma ANnsa Knacca pacCMatprBaeMbix
yCTpOl;lCTB, B CeTU Ha ba3e MCTOYHMKA ...

TpeboBaHWs K MOHUTOPUHIY COCTOSIHMS CETU — COCTaBNUTb NepedeHb KOH-
TPONVIPYEMbIX MAapamMeTPOB MO aKTUBHOMY CETEBOMY 1 CEpBEPHOMY 060pPY-
[0BaHII0, KaHanam nepeaasn faHHbIx, BKIOYas GrUsmnyecKme napameTpsl
COCTOSIHIS KaHaO0B C Y4ETOM MeproAVMYHOCTI ONPOCa Af1st KaXaoro knacca
YCTPOICTB, yKa3aTb KPUTUYHbIE 3HAYEHNS /15t KaXAOoro napameTpa.

060cHOBaTH BbIGOP MPOTOKONOB ¥ CUCTEMbBI MOHUTOPUHIA U BU3yanu3aLumm/
OMOBELLEHNS O KOHTPOAMPYEMBbIX MHLMAEHTaX MO NapameTpam. CoCTaBUThb
CTPYKTYPHYHO CXEMY peLleHUsi O MOHUTOPUHTY Ha 6a3e BbIGPaHHON CUCTEMbI,
CUCTEMbI LEHTPaNN30BaHHOIO NOTVIPOBAHMS, MPOU3BECTM OLEHKY NMPOM3BO-
AUTENBHOCTY C y4eToM 06bema Cobrpaembix JaHHbIX 11 COrNAacoBaHHbIX 3Kpa-
HOB BYM3yanu3aLmn 1 CLeHapreB pearnpoBaHus Ha MHLUWMAEHTbI, NPOM3BECTY
OLEHKY 06beMa XpaHeH s Ha CPOK. ..

CocTaBuTb pernameHT nposeaeHus MHP, 06cnyxkmBaHus, KOHOUTypaumm,
paclmpeHmns 1 peMoHTa 060pYyA0BaHMS.

HAAP
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Tabnvupl hyHKLMOHaNa NnporpaMmMHoro obecneyeHuns
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AutoConfiguration Adapter SD card - - - - - - - - - -
DHCP Relay with Option 82 v o vl v vl - -
Command Line Interface (CLI) vl vl ™ i} ™
CLI Scripting (CLI MACROS) . . - - - - v} i) |
Full-featured MIB Support o vl ™ ™ v}
Web-based Management o o | | o o
Context-sensitive Help o o o o o vl ] o o o
Out-of-band management - - - B - - - - _ _
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SOFTWARE

Tabnvua dyHKUMOHaNa NPorpaMMHoro obecneveHns
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YHKLMOHaN KOMMYTaTOPOB CBA3aHHbIN C ~ H% =% = © O © A 0 F v S n 8 o W
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pe3epBrpoBaHmem L2/L3 % XTI XTI nge] g Inge} N o N o N o ol
x <8 <8 <o < 3 X 3 X 3 x 3 x 3
= o o = < = < =< == == == =S
w v = v = wv a 1% [% ] wv < " < " < v —
HIPER-Ring (Ring Switch) o o o o il il il o o o
Switch stacking - - - - B - - - - ~
Dual Power link o o o o o o - - - -
Link Aggregation with LACP o o v v v v ™ ™ o o
Link Backup o o o o o o
Media Redundancy Protocol (MRP**) (IEC62439-2) v o vl il ™ ™
MRP** over Link Aggregation o o o o o o vl v} o v
Redundant Network Coupling v v v v -
Sub Ring Manager o o o o o o o i o o
RSTP 802.1D-2004 (IEC62439-1) o o | o ] ] ] o
MSTP (802.1Q) ] ] o o o o o o o o
RSTP Guards v o il o -
RSTP over MRP L2PT o o | o | | | o
VST - - - - - |
SSTP i} v} o o o o
VRRP o o o o = o 5 o
VRRP Tracking o v} vl vl
EAPS o o o o - :
ERPS ] o j g o o o 7 J
ERPSV2 ) o} v} o v} o v}
PRP - - - - -
HSR - - - - - - - -
[
= — *
2 o & oS - o 8 5
ROUTING g g8 8& 8 83 2 3 - - 3
I > o =]
@ T2 Tz b I bl <} 2 3 b
~ =5 — 3‘; — ©0 O [ 0 T n 3 0 B o W
MapuwpyTunsaums e eI <3 &) QD <L <= S ST S
In| e iniE infie] o= 58 o o o Il
X <3 <3 x o o= X x 8 x 8 x 8 x 3
o Ii= Inl= 5 HE R o= o= ol 5=
IP/UDP Helper o o o o o o ] o
Full Wire-Speed Routing o ™ vl o ] ™
Port-based Router Interfaces - - - - - - - -
VLAN-based Router Interfaces ] o vl il ™
Loopback Interface ™ o v v v v v ™
ICMP Filter v v v vl vl il
Net-directed Broadcasts o o o ]
0SPF2 o o o o o o o o
RIPv1/v2 f o o o o
VRF o ) ) ) o o
BFD f o o o o
Eigrp B B B R R v B
nat-lw (One:One) o i o
BGP v} - - - . - o .
1S-1S o B B B - - o .
ICMP Router Discovery (IRDP)
Equal Cost Multiple Path (ECMP) o v} v vl
Static Unicast Routing ] o il il ™ v
Null Route o o o o o vl o
Proxy ARP o} v} o o v}
Static Route Tracking - - - - - - - -
IGMP v1/v2/v3 o - - - - - v ™
IGMP Proxy (Multicast Routing) o B B - o
DVMRP
PIM-DM(RFC3973) - - - - - v -
PIM-SM/SSM (RFC4601) - - - - - I[ -
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SOFTWARE

Tabnvua dyHKUMOHaNa NPorpaMMHoro obecneveHns

KOMMYTATOPbI B CTOMNKY DIN-RAIL

DIAGNOSTIC

ﬂMaFHOCTMKa, MOHUTOPUHI

STK-EX-01-4000
TP36HH4M12G24T

STK-EX-01-4000
TP36HH4X12G24T
STK-EX-01-4000

PAL1QCC

STK-EX-06-4000
TAL11T08G20GT

24x1GSFP-4x10GSFP

STK-EX-06

STK-EX-05
4100-BW40G0

STK-EX-05
4100-BECOCO

STK-EX-05
4100-BH8080

1000-C12F4080P *

STK-EX-03

Management Address Conflict Detection

MAC Notification

R|R

R|R

R|R

R|R

Signal Contact

Device Status Indication

E|E |3 |3 | STK-EX-07-6000-C

HE R |R
E R (R

SUSTEYEY

QR R (R

TCPDump

LEDs

Syslog

Persistent Logging on ACA

Email Notification

Port Monitoring with Auto-Disable

Link Flap Detection

Overload Detection

Duplex Mismatch Detection

Link Speed and Duplex Monitoring

RMON (1,2,3,9)

Port Mirroring 1:1

Port Mirroring 8:1

Port Mirroring N:1

BEEER (R (R (R (R % R QA

A EER (R (R (R (R % R A

RSPAN

SFLOW

VLAN Mirroring

Port Mirroring N:2

System Information

Self-Tests on Cold Start

HER|R|QEHQ|AE|ER (R (R (R (R (R (R QA

AER|R|QEHQAE|ER (R (R (R (R (R (R QW
AR (R EE QD [E[R(|R (R [R|R(R (R EE

EER (R (€ Q]| E[E[ER(R(R (R (R (RO

EE[R (R (€ Q]| E[E[ER(R(R (R (R (RO

HER|R |G E|Q|EHE|ER[R(R R (R (R (R

28R (R (&

HE|R (R &

BER R (A QA EEERR (R R (R R (% QA

Copper Cable Test

SFP Management

Configuration Check Dialog

Switch Dump

Snapshot Configuration Feature

R(R (R A H|HE R R QDD E|R R (R (R R (R (R R

R IR R |E

R R (R |E
R R R

R R R

R R (R

R R R|E

R|R (R |

R|R (R |

R|R (R |

MANAGEMENT

YnpasneHue 1 HaCTpOlKa KOMMYTaTOpPOB

STK-EX-07-6000-C

STK-EX-01-4000
TP36HH4M12G24T

STK-EX-01-4000
TP36HH4X12G24T
STK-EX-01-4000

PAL1QCC

STK-EX-06-4000
TA11T08G20GT

24x1GSFP-4x10GSFP

STK-EX-06

STK-EX-05
4100-BW40G0

STK-EX-05
4100-BECOCO

STK-EX-05
4100-BH8080

1000-C12F4080P *

STK-EX-03

Dual Software Image Support

TFTP

=

=l
=

i

=

=l

SFTP

SCP

LLDP (802.1AB)

LLDP-MED

SRS

CLI (RS-232,V.24)

HTTP

EEEE

B " E

ala|a|a

2|a@|a

2|a@|a

2lalala

B E A

2|a|ala

HTTPS

=

" " E

2|2

=

&l

Traps

=l

2| a

2|a

&l

SNMP v1/v2/v3

=]
= E

&=

&l

Telnet

zl

|

=

A

a

a

DNS Client

SSH

|l

Y=
SYaYS|

2|ala

2|ala

2|ajala

=&

&
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SOFTWARE

Tabnvua dyHKUMOHaNa NPorpaMMHoro obecneveHns

KOMMYTATOPbI B CTOMNKY DIN-RAIL

o 5 = % c
SECURITY : 8 8% &8 gz | g 5 g 8
: T3 T 5 I8 h =1 S ] I
5e30MacHOCTb 1 3alLuTa faHHbIX S S S3 39 S8 S& 32 89 82 S
& ST ST nfie TE 53 oe o e e vl
X X &8 X &8 x o = x 3 x 8 x 8 x 8 x 8
I Ini= = & 5 53 =y =y = =
MAC-based Port Security o o o o ] o
Port-based Access Control with 802.1X v o v} v v v}
Guest/unauthenticated VLAN v v o il o ™
Integrated Authentication Server (IAS) - - - - - - - - ~ ~
RADIUS VLAN Assignment - - - - - - - - - -
RADIUS Policy Assignment - - - - - - - - -
Multi-Client Authentication per Port o v o v v v v v ™ ™
MAC Authentication Bypass v v v v vl il - - - -
DHCP Snooping o o o o o o o o o o
IP Source Guard v v v v vl il o ™ v
Dynamic ARP Inspection o o o o il il il o o o
Denial-of-Service Prevention vl vl il ™ - -
LDAP - - - - - - - - - -
Ingress MAC-based ACL v v v v vl il o o
Egress MAC-based ACL o v ™
Ingress IPv4-based ACL v o v} v vl o
Egress IPv4-based ACL - - - - - o B R
Time-based ACL - - - - - - - - - -
VLAN-based ACL o vl v vl o v
Ingress VLAN-based ACL o o o v ]
Egress VLAN-based ACL o v v v v - - ™
ACL Flow-based Limiting o o o o o ] o
Access to Management restricted by VLAN
Device Security Indication - - - - - - - - - _
Audit Trail - - - - - - - - - -
CLI Logging 7 7 7 7 o o o o o
HTTPS Certificate Management v v v vl v o o v
Restricted Management Access o o il B - - -
Appropriate Use Banner v v v v v v v ™ ™
Configurable Password Policy ] v v vl il o ™ o
Configurable Number of Login Attempts o o v v v v ™ o o
SNMP Logging o ] ] o v} ]
Multiple Privilege Levels o o il il ™ ™
Local User Management o o o o o v} v} v o
Remote Authentication via RADIUS v v o v o o o
User Account Locking o vl vl ™ ™
Password change on first login - - - - - - - - _
— [
g =8 5% s g5 g &
TIME SYNCHRONISATION 5 E3 g3 & 8z 2| g g g 8
CUHXPOHW3aLMs BpeMeHH 5 23 23 39 S8 g 8= 83 82 8y
o 5 5 b = R = = = ]
PTPv2 Transparent Clock two-step o o o o o v} v} ™ o -
PTPv2 Boundary Clock ™ o v v v v v -
Buffered Real Time Clock - - - - - - - - - -
SNTP Client - o o o ] B B R
SNTP Server o v v} vl vl - - -
NTP Server ) ) v} o v} v} o} [}
NTP client o o 7 7 o o o o o
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ONTUYECKNE KPOCChHI

MpoMbILWNEHHbI ONTUYecKuin kpoce Ha DIN-peliky cepumn STK-OK-01 npegHasHa-
4eH N8 MOHTaXa@ B WKadbl aBToMaTM3aLumu, syeiku KPY, Wwkadsl neprmeTpans-
HOTO BMAeOHabNogeHs, COBMECTHO C KOMMyTaTopamu CTaHaap Tenekom cepum
STK-EX. OnTunyeckuin kpocc Ha DIN-peliky MMeeT KOMMaKTHble pa3Mepsl, 31eMeHT
Kpennerus Kk DIN-peiike MOXET ObITb YCTAHOB/EH B TPEX MIOCKOCTSX OTHOCUTENb-
HO MaHenu pa3beMoB, YTO NO3BONSET MaKCMManbHO 3(PMEKTUBHO UCMONb30BATh
NPOCTPaHCTBO BHYTpYW Wkada. OnTuyeckne kpoccsl Ha DIN-peliky cepun STK-
OK-01 M3roTOBNEHbI 3 aNtOMUHUSA U UMEKOT MOPOLKOBOE MOKPbITHE.

KPOCCBI OMTUYECKME C KPEMIEHWNEM HA DIN-PEMKY

HavmeHoBaHwe: Kpocc onTu- BonokHo Konunyectso v Tun Pa3mepsl

Yyeckui Tun Kon-80 pasbemoB (WxBxT)
STK-OK-01-4LCD-OS2-DIN 0Ss2 8 4 xLC UPC duplex 36x130x130
STK-OK-01-8LCD-OS2-DIN 0s2 16 8xLC UPC duplex 36x130x130
STK-OK-01-16LCD-0S2-DIN 0Ss2 32 16 x LC UPC duplex 70x130x 130
STK-OK-01-24LCD-0S2-DIN 0Ss2 48 24 x LC UPC duplex 70x130x 130
STK-OK-01-4LCD-OM1-DIN OM1 8 4 x LC UPC duplex 36x130x 130
STK-OK-01-8LCD-OM1-DIN OM1 16 8xLC UPC duplex 36x130x130
STK-OK-01-16LCD-OM1-DIN OM1 32 16 x LC UPC duplex 70x130x130
STK-OK-01-24LCD-OM1-DIN OM1 48 24 x LC UPC duplex 70x130x 130
STK-OK-01-4LCD-OM2-DIN OM2 8 4 xLC UPC duplex 36x130x130
STK-OK-01-8LCD-OM2-DIN OM2 16 8xLC UPC duplex 36x130x130
STK-OK-01-16LCD-OM2-DIN OoM2 32 16 x LC UPC duplex 70x130x 130
STK-OK-01-24LCD-OM2-DIN OM2 48 24 x LC UPC duplex 70x130x 130
STK-TP-08RJ45-1-CAT6A-DIN RJ45 8 Cat.6A 47x133x 140

MpuMeYaHme: NPy UCNOb30BaHUM Kpennerus mybrHa ysenuunsaeTcs 10 139 M.
PIGTAIL, K3AC B KOMNNEKTE. JOCTYNEH 3AKA3 N3TOTOBIEHNA NAPTN C PASBEMAMW ST, SC, FC.
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Bnokn nuTanms

24 Bonbt

STK-EX-PSU-24-120W

Bnok nuTaHus 220V -> 24VDC, 120W, Din-rail

STK-EX-PSU-24-240W
STK-EX-PSU-24-480W
48 Bonbt

Bnok nuTanus 220V -> 24VDC, 240W, Din-rail
Bnok nuTanus 220V -> 24VDC, 480W, Din-rail

STK-EX-PSU-48-240W

Bnok nuTanns 220V -> 48VDC, 240W, Din-rail

STK-EX-PSU-48-480W

Bnok nuTanus 220V -> 48VDC, 480W, Din-rail

CTabunuanpoBaHHble 6N0KM MUTaHUS

« YcTaHoBKa Ha DIN-peliky.

+ CaMOBOCCTaHOBEHVE MOC/E YCTPaHeHUs NePerpy3Km no TOKy.

+ 3alyTa BbIXOAA MO MOCTOSHHOMY TOKY.

+ boknpoBKa BbIxOAa NPY NPEBbILEHN BLIXOAHOTO HAMPSHXKEHNS.
+ CaMOBOCCTaHOBIEHVIE MOC/IE YCTPaHEH WS Neperpesa.

+ JHeprobe3onacHOCTb COOTBETCTBYET CTaHaapTam CE.

+ Knemma 3a3emnenus Ha nepegHei CTOpoHe Koprnyca.

AKCECCYAPbI

STK-EX-GSX

SFP-aganTep 1x 100 LC-D, MM, 1310nm, 2km

STK-EX-GSX-850

SFP-aganTep 1x 100 LC-D, MM, 850nm, 550m(50/125nm) /
300m(62.5/125nm)

STK-EX-GLX

SFP-aganTep 1x 100 LC-D, SM, 1310nm, 20km

STK-EX-MGIGA-GTT

SFP-aganTep 1x 100/1000 RJ45 *

STK-EX-MGIGA-GSX-850

SFP-aganTep 1x 1000 LC-D, MM, 850nm, 0.5km
(0.3km 62.5/125nm)

STK-EX-MGIGA-GSX

SFP-aganTep 1x 1000 LC-D, MM, 1310nm, 2km

STK-EX-MGIGA-GLX

SFP-aganTep 1x 1000 LC-D, SM, 1310nm, 20km

STK-EX-G25-GLX

SFP-aganTep 1x 2500 LC-D, SM, 1310nm, 20km

STK-EX-10GLS-LC
101 6u1T/c Bi-Directional

STK-EX-MGIGA-GLX-13

SFP-aganTep 1x 10G LC-D, SM, 1310nm, 10km

Industrial Grade 1000BaseX SFP Module,
Singlemode(1310TX/1550RX), Single Fiber, DDM, 20KM

STK-EX-MGIGA-GLX-15

Industrial Grade 1000BaseX SFP Module,
Singlemode(1550TX/1310RX), Single Fiber, DDM, 20KM

*Mpur HeobxoANMMOCTY paboTsl B pexunme 100 MOUT/C - napameTp Nonock Npo-
NyCKaHMs yKa3sblBaeTcs B pyyHyto B CLI
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LEHTP KOMIMNETEHLUWN
KOHCY/TBTALIMIV V1 PA3PABOTKM

PazpaboTka IT-cTpaternu, hopmypoBaHme TpeboBaHWii K CETEBbIM peLLEeHNIsIM
PazpaboTka ceTeBoro NpoekTa (agpecaLyu, npropuTesaLyn, cermeHTaLmmn Tpacmka, 1
(hOPMMPOBaHIE KOMMYHUKALIMOHHOM CXeMbI)

PaspaboTka cneuydrKaLm 060pyA0BaHNS 1 KOHTPOb COBMECTUMOCTYI PELLEHUIA C
CMEXKHbIMY YaCTsIMU MPOEKTa.

ONTUMM3aLMS CETEBbIX PELLIEHNIN HA OCHOBaHWI TpeOOBaHWIA MO CETeRON He30MacHo-
cTu.

PABOTDI

KoHuryprpoBaHue 06opyaoBaHus 10 OTMPABKM 3aKasHmKy

[LlechmoHTax

[LecdbHanaaka

MHP, HanuncaHwe MM, MCA

SLA 06cnyxVBaHYE MPOMBILLNEHHbIX CETEN

(norosop SLA, pa3paboTaHHbIi Ha OCHOBaHMM aHaNMTVIKI haKTUHECKMX 3aaay 0O beKTa
COBOKYMHO CXKV3HEHHbIM LVIKIOM 1 PAPUIKOM PErnamMeHTHBbIX MEpOrpHSTUIA, MO3BO-
NFET OOUTLCS MaKCVManbHOM 3MEKTUBHOCTY SKCMyaTaLmn)

AYANT

AHanm3 ceTesoro TpaduKa

AHanw3 ceTeBol 6e30MacHOCTU

AHaNN3 HaIEKHOCTI 11 PE3EPBIPOBaHIS
AHan3 6ecrpOBOAHbIX PELLIEHMN

TEXHNHECKAA NOLAEPKKA

TenedoHHble 1 OHNANH-KOHCYNETALWN
[apaHTUIMHas NoAAepKKa

OBYHEHME

Cranpgap Tenekom - KoMnaHus Ha Tepputopun Poccun n CHI, koTopas
npoBoanT 0byyeHve c nocneaytollen Bbiiadei ceptudnkara.

Haww y4ebHbI LLeHTp pacnonoxeH B UCTOPUYECKOM LieHTpe MOCKBbI Ha Y.
CapoBHuYeckas (MeTpo HoBOKy3HelKas), obecrneyeH caMmbiM COBPEMEHHbBIM
KOMTMbIOTEPHbIM, annapaTHbIM 1 ceTeBbIM 060PyJ0BaHNEM, @ Takxe CTeHAaMu
019 NPAKTUYECKUX TPEHUHTOB.

ObyyeHne NMpoBOAMTCA pa3 B KBapTa/l. 3aHATUs codveTatT B cebe
NEeKUMOHHBIA 1 NPaKTUYeCKNA Kypc. HAVBMAYaNbHbIA NOAXOS BO BpeMs
nekunit 1 obecneyeHne Kaxgoro cnywatens obopyaoBaHveMm Ans
NPaKTUYECKUX 3aHATUIA onpefensieT ONTUManbHY YUCIEHHOCTb FPyMmbl -
He bonee 10 YenoBek.

ﬂeKLLMM YUTaT BbICOKOKBaﬂMd)MU,MpOBaHHbIe cneunanncTobl.

JIeKUMOHHBIN KypC BK/IOYaeT B cebsi:

- 0630p NMHeeK 060pyA0BaHNSA 1 KOHLENUMIA ero NpUMeHeHns
- 0630p NporpaMMHOro obecneyeHus

- 0630p ceTeBbIX TEXHONOT W

HpOBO,ELﬂTCﬂ MPaKTNYeCKne 3aHATNA NOo:

- KOHMUIYPYPOBaHUIO MPOTOKONOB PE3ePBMNPOBAHNS (KONbLEBOWN,
MHOrOKO/bLEBO 1 PEBOBMAHON apxMTEKTYpbl) Ha 060PyAOBaHMM
PasNNYyHbIX INHEEK,

- KOHUTYpaLUUK pas3nnYHbIX ycTpoiicTs Yepe3 Web-uHTepderic u CLI

- HaCTpOViKe BU3yanu3aumny CeT 1 MOHUTOPUHIa 060pya0BaHNS
nocpeacTBaM BeHAOPOHE3aBUCHMbIX peLleHu,

- KOHUTypaLu1y KOMMYTaToOpPOB

- MapwpyTur3ayms: OCHOBbI CTaTUYeCKOW MapwpyTu3daumu, OSPF, InterVLAN
Routing, VRRP

[lononHuTenbHbIe ycayru

- BriesgHble 0byyeHns (Ha Tepputopun 3akasyvika)

- OTpacneBble 0byyeHus

(cneunanusayns Ha onpegeneHHbix Mogensx obopyfoBaHus)

- CeMMHapbl 1 TPEHUHI Y MO PaKTUYECKOM CeTeBOI MHDPACTPYKType
3aKas4mka

- CTeHf0BbIE UCTIbITAHUS

GCGr=—55%5 27




KOHTAKTbI

000 «CtaHpoap Tenekom»
Ten./dakc +7(495) 988-7404 Ten. +7(499) 220-5220
Email: info@st-telecom.ru http:// www.st-telecom.ru /

- NprobpeTeHe KOMMYTATOPOB - A06. 2143

- TexHMYeckas noamepyxka o60pya0oBaHNsA NPOMbILWIEHHON aBTOMaTM3aunmn - no6. 2157
- npuobpeTeHne obopyaoBaHusa BOJIC n KTB -06. 2135

- TexHMYeckas noamepyxka TeneBM3noHHOro 06opyaoBaHma n cepeucos 2102

- MO BOMpOcCaM AnCTpmuobyLmnm - nob. 2143

Anpec: MockBa, CagoBHUYecKas yi., 44 cTp.4A

BHuMaHue: NPOAYKTbI MO NPpeTeprneTb 3MeHeHNd nocnie OHy6ﬂMKOBaHMﬂ KaTal’IOI’&npOVBBO/:LMTeﬂb oCTaBnsieT 3a coboi NpaBo N3MEHATb KOH-
CTPYKUMIO 1 d)OpMy, BHEWHUI BUA 1 KOMNNEKTaUMto TOBapa B TeveHre nepnoga noCTaBKK, C y4eToM, 4TO BHOCUMbIE M3MEHEHWA NpeayCMaTpuBatoT
nHTEepechl NPoAaBLUa 1 ABAAKTCA NpuemMaeMbIMu A58 NoKynaTens.

Ha UANKOCTPaUnAxX MoryT 6bITh V\306pa)KQHbI aKceccyapsbl 1 cneyranbHoe o6opy/:LoeaHMe, KOTOPbIE HE ABNAIOTCH HaCTbtO KOMMNEKTa NOCTaBKN.
LiseToBble OTANYMS o6ycnoenewa TeXHUYEeCKNMUM acneKTaMu npouecca nevyatun. [aHHas Hy6ﬂMKaU,M9I MOXET CoflepXaTb TUMbl OKa3blBaeMbIX yCNyr,
KOTOPble He NPeAOoCTaBNA0TCH B HEKOTOPbIX CTPaHax.

V\Hd)OpMaLMﬂ B ,ClaHHOI;I Hy6ﬂMKaL\MM COAEPHUT MNWb O6U.Me onucaHmne N TexHMYeCKmne XxapakTepucTnKM, KOTOpble MPUMEHAIOTCA B peasibHbIX
CUTyauusx, He BCcerga CoOTBeTCTBYoWMEe ONNCAHHOMY TEKCTY 1 MOryT 6bITb V3MEHEHbI nytem ganweﬂmero pasBUTUA NPOAYKLMN.
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