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BYAAT

O KOMIMAHWNIA

HALEXHbIV MAPTHEP MO MMMOPTO3AMELLEHUIO

BYAAT

A\ MYHPOMTOPT
FAN

POCCUU
2016-2021 € 2022
° ° N

PeannsosaHbl 4 HUOKP Ha co3gaHue
Hay4YHO-TEXHMYECKOTrO 3aJe/a No paspa-
60TKe 6a30BbIX TEXHOOTMIA NMPON3BOACTBA
NPUOPUTETHbIX SNEKTPOHHbIX KOMMOHEH-
TOB U PAAMO3NEKTPOHHOM annapaTypbl
B pamKax MM P® Ne 109

>770

MJ/1H PYb.

YTBEepKAEeH K peanusaunm CKBO3HOM
npoekT «|P/MPLS-mapLipyTusaTopb! ann
NOCTPOEHMA TPAHCNOPTHbIX ceTel one-
paTopoB MOBUABHOM U GUKCMPOBAHHOWN

21,1

MJIPA, PYE.

MpoayKuua 000 «BY/IAT» MOXKeT bbITb
npUMMeHeHa ANA BbiNoNHeHUA TpeboBa-
Huid NN PP 2013 n 2014 oT 03.12.2020

No MMHUMANbHOI Ao0Ne 3aKYNOK TOBa-
POB POCCUIACKOro NPOUCXOXKAEHUA

000 «BY/IAT» aKTUBHO y4acTByeT B ¢pop-
MMUPOBaHUMN NPOMbILLIEHHON NONUTUKKU
Poccuu B cermeHTax TeNI€@KOMMYHUKaL Ui
1 BbIUUCINTE/IbHO TEXHUKM Yepes oTpac-
NeBble KOHCOPLMYMbI

000 «BYNIAT» npeanaraeT COTPYAHMYECTBO NO NOKANM3ALUN U UMNOPTO3AMELLLEHMIO TEJIEKOMMY-
HMKaLMOHHOIO 060PYA0BaHUA U BbIYUCIUTENIbHON TEXHUKM KPYMHENLLIMM POCCUIACKMM TEXHOJIOTUYEe-
CKMM KOMMaHUAM, ONepaTopam CBA3U M rocyaapCTBEHHbIM areHTCTBAM.

_@_ r 1

== |_= PEECTP P3N

AKKpeaMTOBaHHaA EQnHbIV peecTp poccuiickoi Cuctemoobpasytoliee
UT-komnaHua PaLN03/1EKTPOHHOM NPOAYKLMM npeanpuatue



KaTanor obopyaoBaHuA U peLleHnin

Poccuiickas kKomnaHus «BY/IAT» pa3pabartbl-
BAeT U NPOM3BOAMUT BbICOKOTEXHONOTMYHOE UH-
dpacTpyKTypHOE 0b0opyaoBaHUE AN1A NOCTpoe-
HUA Tenekom- u UT-cuctem, a Takke BHeapsaeT
WHTErpaLMOHHbIE NPOEKTbI KNOA, KUY,

«BY/NIAT» co3paet 6asuc gna peanmsaumm ob-
WeHaLMoHaAbHOW Nporpammbl MMNOPTO3a-
MELLEHMA B TOCCTPYKTYpax, 06pa3oBaHMM 1 Ha
06BEKTAX KPUTMYECKON MHPOPMALLMOHHOM UH-
dpactpykTypbl (KNW), a Takke paboTaeT Hapg,
APYTUMU UHPPACTPYKTYPHLIMU 3a4a4amu
B pamkax HaynpoekTa «Uudposas akoHoMu-
Ka». KomnaHua paboTaet co ctporum cobatoae-
HMEeM Bcex TpeboBaHMI rocyAapCTBEHHbIX CTaH-
[apToB, B TOM uncie TpebosaHuii PCTIK n dCb
K obecnevyeHuto MHPopmaLMoHHOM HBe3sonac-
HOCTW rocyA,apCTBEHHbIX MHPOPMALMOHHbIX CU-
ctem 1 06bekToB KMN.

KomnaHnua «BY/IAT» pa3pabatbiBaeT WMPOKUI
CNeKTp 060pyAoBaHNA —OT MAaTEPUHCKUX NaT
00 KOpnycoB, OT BCMOMOraTe/NibHbIX Mogynen
[0 Kabenewn —a TaKkxke 3aHMMaeTca npodusb-
HbIMM UCC/IeA0BaHUAMM, 33 roAbl PaboTbl No-
nyumns 6onee 30 naTeHTOB U 13 CBUAETENLCTB
Ha nNporpammHoe obecneyeHne. KomnaHusa
pa3pabaTbiBaeT U NPOU3BOAUT NPOrPaMMHO-
annapaTHble KOMMJIEKCbl ANA BUPTYaNn3aLmm
MHOPACTPYKTYPbI U NPUNONKEHWNIN, OpraHu3a-
UMM MHPPACTPYKTYPbI BUPTYaIbHbIX «paboumx
CTONOBY», YNPaBNEHUSA XPaHUAULWAMN OAH-
HbIX U T. 4. NporpammHoe obecneyeHune, pas-
paboTaHHoe KomnaHuel «BY/IAT», BHeceHO
B EQMHbIN peecTp pOCCUMCKUX Nporpamm Ans
3NEKTPOHHbIX BbIYUC/IUTENbHbBIX MALIVH 1 633
AaHHbIX MUHUCTepcTBa LMPOBOTo pa3BUTUA,

nPOAOYKUUA
mi-=--0
N ==|oam G2k (o]
== g8 D)
MapwpyTtmsaTopbl KommyTaTopsl NHTepHeT BeLel Cepsepbl n CX/,

CBA3M M MACCOBbIX KOMMYHWKaLLMN POCCUMCKOM
depepauunm, a annapaTHble peweHna —B eau-
HbIA POCCUMNCKNIA peecTp Paano3/IeKTPOHHOM
npoayKunun. CoTpyaAHNUKN KOMNAHMM — BbICOKO-
KBannUUNPOBAHHbIE BU3HEC-KOHCYNbTaHTbI
n UT-cneumanmncTol, NONYYUBLUNE MHOFONET-
HWI onbIT B co3aaHmm UT-nHdpacTpykTyp npea-
NPUATUIN, Pa3BepPTbIBAaHUM FOCY[APCTBEHHbIX
MHGOPMALMOHHbBIX CUCTEM, OKa3aHWM KOHCan-
TUHTOBbIX YCAYT, PeLeHnn 3a4a4 CUCTEMHOM
WMHTEerpaymm, BbiMOJHEHUN BCEX BUAOB paboT
no UT-ayTcopcuHry 1 T. 4. PaboTan Hag peanu-
3aument NOIMTUKN MMMNOPTO3aMELLEHNSA, KOM-
naHua «BYJIAT» TakXe HaleneHa Ha aKcnopT
BbICOKOTEXHO/IOrMYECKOM NPOAYKL MM COBCTBEH-
HOro nNpoun3BoAacTBa B cTpaHbl EADC 1 B ganb-
Hee 3apyberbe.

00O «BYJIAT» anseTcs yneHom MOCKOBCKOM
TOProBO-NPOMbILIJIEHHOM NanaTthbl, pe3naeH-
Tom «CKOJIKOBO» U yyacTByeT B paboTe psga
obuleHauMoHanbHbIX NPOdUAbHbLIX 06beanHe-
HWUI, B YaCTHOCTM ABTOHOMHOWN HEKOMMeEpYE-
CKOM opraHM3auuMm pa3BUTUS PaaM03/EKTPOH-
HOM oTpacan «KoHcopunym «BblumncamtenbHas
TexHuKa», Accoumaumm « KoHcopumMym pagmos-
JIEKTPOHHOM NMPOMbILLNEHHOCTUY», ABTOHOMHOM
HEKOMMEPYECKOW OpraHun3aumm « KoHcopLuuym
«TeNneKOMMYHUKALMOHHbIE TEXHONOTUM» U Ap.

B HacToAwee Bpema komnaHua «BYJTIAT» pac-
nosnaraeTt KPynHbIMU LEHTPaMM pa3paboTKu
CKONIKOBO M Psi3aHU, COTPYAHUYAET C BeAyLLMMM
POCCUMCKMMM BbICOKOTEXHO/IOTMYHbIMU Mpes-
npuatuamm MockBbl 1 MOCKOBCKOM obnacTy,
CaHkT-NeTepbypra, O6HNHCKA, HoBocKMbupcKa
u Tynbl.

opk-bulat.ru



BYAAT

NCTOPUA

«BYJIAT» — poccuiicKas KOMNaHuA-
pa3paboTumMK TeENEKOMMYHUKALMOH-
Horo n UT-obopyaoBaHua. MoanTuKa
MMMNOPTO3aMeLLeHNA U NOKaAn3auma
Nnpou13BOACTBA ABNAKOTCA NPUOpPUTETA-
MM HaLLel KOMMaHUu.

«BYJIAT» HaueneH Ha NOCTOAHHOEe pac-
WwupeHue n passutue obopyposa-
HUA N pelleHnit, aganTupya K pocCcum-
CKOM crneunduKe nyywme mMmpoBble
WHHOBALLMOHHbIE TEXHONOTUU. 3an0r
ycrnewHom paboTbl 6asunpyerca Ha Tpex
baKTOpax — TEXHO/IOrMYHOCTb, KOMMe-
TEHTHOCTb M UHHOBALMOHHOCTb.

HayyHo-nccnegoBaTenbckas geatenb-
HOCTb, BHEZlpEHMUE MHHOBALMOHHbIX
pa3paboToK B cepuniMHOEe NPOU3BOACTBO,
a TaKXKe Hainumne HaZeXHbIX NapTHEPOB
No3BOAT KOMMNAHUK 3aHUMATb NO3U-
LMK 3KCMepTa OTpac/v 1 bbiTb HOBaTO-
POM NepesioBbIX CETEBbIX PELUEHUI OTe-
YeCTBEHHOTO PbIHKa.

18 mapta 2015

Co3pgaHune 000 «BY/IAT»

npv NoanepKKe U coaencTBnm
MNAO «Poctenekomy,

MK «O6beanHeHHas npubopo-
CTpoUTENbHAA Kopnopauusa»

1 000 «Qtech» gna goctu-

eHuAa uenn no pa3pa60TKe
Ocenb 2016 M NPoABUXKEHUIO Ha poccmﬁ-

MognucaHo cornaweHune

¢ MuHuctepcTsom npo-
MbILLWNEHHOCTUN U TOPros-
v Poccuiickon ®epepauymm
«O coBmecTHOW pa3pa-
60TKe HOBbIX TUNOB Tesle-
KOMMYHUKaAaUMOHHOTO

n UT-obopygosaHmA»

CKMI PbIHOK TENIEKOMMYHMKa-
umoHHoro n NT-obopyaoBaHua

BecHa 2017

> OTKpbITMe O60cobneHHoOro
nogpasaeneHus B r. PasaHb

> CospaHue
2018 000 «HUL, «BYNAT»

> 000 «BY/IAT» cTaHOBMUTCA
naptHepom UL, «CKonkoso»
> 000 «HWUL, «BYNAT»
nonyyaeT CTaTyC «YYaCTHUK»
MU, Ckonkoso

2019

> MocTaHOBKa Ha NMPOWU3BOA-
CTBO MepPBbIX PEBU3UN U3ae-
JINA: MapLIpyTM3aTOpPOB
BR100-24F6X n BR100—
28F8X, mapLupyTusnpyto-
uero kKommytaTopa BS7500-
48X6Q6, vCPE BM100

2020
> MocTaHOBKa Ha NPOU3BOa-

> MNocTaHOBKa Ha NPOM3BOACTBO MapLu-
pytnsatopa BR100-12F8XCI, cuetunkos

bynat-32
> Mony4eHue cratyca TOPN

Ha npon3soacTeo BR100-24F6X,
BS7500-48X6Q, vCPE BM1000

> MocTaHOBKa Ha NPoM3BOACTBA
KommyTaTopa gna Lo/ BS7500-48Y6C,
cepsepos BS-102, BS-201, BS-202

CTBO NnepBbix pesusnit CX/
B-DSS-500-RD

2021

> 3anyck cepuu cepeepoB
BS-201

> 3anyck cepuun CX/,
2022 B-DSS-500-RD

> 000 «BY/IAT» cTaHOBUTCA
cMCTeMoOobpasyoLWmMm NpeanpuaTMem

> 000 «BY/IAT» Nony4mMno akkpeauTaLmio
NT-komnaHum

> MpucsoeH cratyc TOPMN mapuwpyTtunsatopy
BR100-12F8XCl 1 mapwpyTtmsnpytoemy
KommyTtaTopy BS7500-48Y6C




KaTtanor obopyaoBaHuA 1 peLleHnin

OTPACJIEBbIE TEXHOJ1IOITMYECKUE NMAPTHEPbI

KOHCOPLIMYM
BbIYUCSTUTESIbHASA

TEXHWKA CKOJIKOBO

{. AKPI — KoHcopuuym
./. AV3aiiH-LeHTPOoB

" ToproBo-NpoMbIWNeHHas nanara
Poccuiickoin ®epepaummn

KOHCOPLMYM
TENEKOMMYHUAKALIMOHHBIE
TEXHONOr MM

MockoBckumn
MHHOBALIMOHHbIV
Knacrep

MAPTHEPbI MO NMPOU3BOACTBY
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CUTEXMETAJLI

Tpou3BOACTBCHHAS KOMITANHHSI

EXCELLENCE IN PCB
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M3penna nog Knroy SMT- 1 THT-mOHTax MeyaTHble NaaThl Kopnyca

opk-bulat.ru



BYAAT

KOMIETEHLNN

CobcTBEeHHOE
NPoOu3BOACTBO ANA
NPOTOTUNUPOBAHUA
U MeNKou cepumn

KOHTPAKTHbIX
NNOWAAOK

AN KPYNHOCEPUMHOTO
npon3BOACTBA

CtaHAapTbl pa3paboTku
N AOKYMEHTUPOBAHMA

KoAaa
NMonyyeHo:
NATEHTOB 31
HA YCTPOMCTBA
CBUAETENbLCTB 1 3
HA Mo

YCTPOWCTB B PEECTPE 1 2
P3N MNT PO

no B EANHOM PEECTPE 3
MWHUUNDPbLI

LTaTHaA
KoMaHAaa

3 ; pa3paboTumKoB

YE/IOBEK obopyaoBaHus

lITaTHasA
KoMaHAaa
pa3paboTymKoB

yenosex O

HAYYHO-TEXHO/IOTMYECKUA
3ALEN

JInueH3npoBaHHbIN 1 Nepepabo-
TaHHbIM NPOrpPaMMHbIN CTEK:
) KommyTauwus

(Ethernet, VLAN, QinQ, ...);

D MapupyTusauma
(IPv4/v6, OSPF, IS-IS, BGP, ...);

P LOA (VXLAN);

D PesepsupoBaHue
N OTKa30yCTOMYMBOCTb.




KaTtanor obopyaoBaHuA 1 peLleHnin

TEXHUNYECKAA MO LA LEPXKKA
NYCIYTU

NMomolub B BbICTPaMBaHUH

KOPMopaTUBHOM CETEBOM
' TexHUYecKas
| | -0 apPXMTEKTYpPbl HAa OCHOBE
' JL
|
O_

e noaaepxKa pelieHnn « BYIAT»,

NHTErpauuii pelleHni
«BY/1AT» B CyLECTBYHOLLYHO

aApPXUTEKTYPY

KoHcynbTMpoBaHue
no Bblbopy

noaxoaAlmx ans
Ballel opraHM3auum
YCTPOWCTB W BapMaHTOB
NCMNONHEHUA Bble3a, H»KeHepa Ha
NNOWAAKY KNMEHTa

ANA npoBegeHunA
MNP, TO, peMOHTHbIX

Q M BOCCTaHOBUTE/IbHbIX
NMpoBeaeHWe NycKo- paboT
% HaNaA0uHbIX paboT

(3

ABaHCOBOE NpeaocTaB/ieHne
3anacHoro ob6opyaoBaHun

OnTumanbHble CpOKH
BbIMNO/IHEHUA

MuHUManbHOe Bpemsa
BOCCTaHOB/IEHUSA
paboTocnocobHoCTH

Ob6yyeHune Bawnx
COTPYAHMKOB paboTe
c obopygoBaHMem

@ | g

«BYNNIAT» obopyaoBaHua —4 yaca
Joctyn Ha nopTtan 24/7 KpyrnocytouHbii npuem
(caliT) TexHnueckom obpalleHnin 1 3aABOK Ha
NoALEPHKKN cepBuCHOe ob6cnyKmBaHne

opk-bulat.ru



BYAAT

CETEBOE PELLUEHWE BYJIAT OJ14 LO

C yBe/IMYeHnem KoIn4ecTBa COTPYAHUKOB Ha
yaaneHHon paboTe M NonyisapHOCTU CepBu-
COB A5 YAA/IeHHOM paboTbl Ha NpPeanpUATUAX
aKTMBHO pa3BMBatoTcA 061a4YHbIe BbIMUCIEHUA
M BUPTyanmnsaumsa. Takke aTomy cnocobcTsy-
€T BbICOKMIM Temn pocTa Koau4yectBa Saas-
PELLUEeHUN N UX KOHEYHbIX NoTpebutenen, 3aaa-
BasA NoTpebHOCTb B 6o/1ee Npon3BoAMTE/IbHON
M OTKA30yCTOMUYMBOM MHPpAcTpyKType LOA ana
ceTen NpeAnpUATUIA PA3IMYHOTO YPOBHS.

Eule Hecko/IbKO NeT Ha3az 60/bLLIMHCTBO CETEN
LeHTpoB 06paboTKM AaHHbIX BblAn peannso-
BaHbl Ha OCHOBE TPAAULMOHHOWN TPEXYPOB-
HEBOW apXUTEKTYpbl. ITa apXUTEKTypa BeaeT
CBOIO UCTOPUIO OT CETeM KammnyCHOro Tuna.
TpaaAnLuMOHHaA TPEXYPOBHEBAS apXUTEKTYpa
apdeKkTMBHa Ana 6ONbLINHCTBA Modenen Tpa-
¢vkKa, Brkatovas cetn LLOL, ¢ KoHbuUrypaumamu
tOr-Cesep (Southbound u Northbound). OHa
LWMPOKO NMPUMEHSAETCA Ha NPaKTUKe, ABNAET-
cA 3penon n ctabunbHol. OgHaKo ¢ pa3BUTU-
€M TEeXHO/IOTUIN 3Ta apXUTEKTypa nepecTaeT
YAOB/IETBOPATb NOTPEOHOCTAM CETEN LEHTPOB
06paboTKkn aaHHbIX. Mo mepe pa3BuTMa obnau-
HbIX BbIYMCAEHUIN B LeHTpax 06paboTKn AaH-
HbIX HAYMHAET LOMMHUPOBATL FOPU3OHTA/IbHbIN
TpadukK (BocTok-3anaa). ITo KacaeTcs NpakTu-
YeCKM BCEX CEepPBMUCOB 06/1a4HbIX BbIYUC/IEHUM,
BMPTyaan3aumMm n 6onblunx gaHHbIx. Moaenb
rOPM30HTANIbHOTO TPpadMKa CTAHOBUTCS Y3KUM
MeCTOM A/1A Nepesayu AaHHbIX B BEPTUKANIbHO
CNPOEKTUPOBAHHbIX CETAX.

10

3TO CBA3AHO C TEM, YTO Ha NYTU AAHHbIX OKa-
3bIBAa€TCA MHOMECTBO «/IUWIHUXY» Y308,
BK/IH0YAs MapLUpyTU3aTopPbl U KOMMYTATOPbI.
MexxocToBoMy TpaduMKy A0CTyna NpUXoauT-
CSl MPOXOAMUTb YEePEe3 MHOXKECTBO BOCXOAALLNX
MOPTOB, YTO 3HAYUTE/IbHO CHUXKAET NPOMU3BO-
AMTeNbHOCTb. MI3HayabHaA opraHM3auns cetm
No TPexXypoBHEBOMY NPUHLUMNY NarybHo CKa-
3bIBA€TCA Ha ee NPOM3BOANTENIBHOCTU. MHbIMM
C/I0BaMM, TPEXYPOBHEBAA aPXUTEKTYpa, ABNA-
OLLAACA B HacTosALLEe Bpems OCHOBHOM, 60/1b-
e He MOXEeT oTBeYaTb TpeboBaHMUAM CeTeM
AaTa-LLeHTPOB.

PeweHune BYNIAT ana LO/M no3sonsieT nepentu
Ha coBpemeHHyto Leaf-Spine ceTeByto apxuTek-
TYypy gna UOA. B apxutektype Leaf-Spine Tpa-
bMK MOXKeT pacnpenenaTbCa No BCEM AOCTYM-
HbIM KaHanam 6e3 neperpy3ku. Mo mepe pocTa
yucna NOAKMYEHUN K KommyTaTopam Leaf
K03 dULMEHT Nepenoanmnckm NPonyCcKHoOM cno-
COBHOCTU KaHaNa yBeANYMBAETCA M MOXKET ObITb
YMEHbLUEH NyTeM yBE/IMYEHUA NMPOMNYCKHOM
CNOCOBHOCTM KaHaN0B MeXAy KOMMYTAaTOpPamu
Leaf n Spine. Apxutektypa Leaf-Spine Bktouaet
MHOYeCTBEHHbIe NPAMble COeAMHEHMUA C BbICO-
KOW NPOMYCKHOM CNOCOBHOCTbIO, YTO NO3BOAIAET
nsberkatb 3amennieHmA nepesaym ns-3a y3Kux
MECT 1 0b6ecrneynBaeT BbICOKYH 3pHEKTUBHOCTb
NepecbiNIKK C HU3KMMU 3aePKKaMM.



KaTtanor obopyaoBaHuA 1 peLleHnin

Mcnonb3ytoTca aga ypos-
HA apXMTEKTYpbI, ABa TMMa
KOMMYTATOpPOB: Spine

u Leaf.

YBenmyeHune nponsso-
antenbHoctm cetn O/,
OCYLLECTB/IAETCA 3a cyeT
N3meHeHns GrU3nYecKom
CTPYKTYPbI CETU, @ UMEHHO
ee ynpoLeHns n npmeeae-
HMA K eMHOM N TMNOBOM
apxutekType Leaf-Spine.

NMPOCTOTA HAOEXXHOCTb MACLUTABUPYEMOCTb

Kaxapii y3en Spine coe-
OVHEH C KaXKabIM y3/10M
Leaf n HaobopoT, oTKa3
Kakoro-nmbo coeguHe-
HWA UM KOMMYyTaTOpPa Ha
NtoboM ypoBHE apXmTeK-
TYpbl HE OKa3blBaET BAU-
AHUA Ha CTPYKTYypy BCel
CETU U HEe MOXKET npuse-
CTU K ee cboto.

Bo B3ammopgencTaume
MmexAay nobbimu aBy-
M# cepBepammn BOBJe-
YEHO MaKCUMyM TpU
YCTPOWMCTBA, U KaK-

Abl y3en Spine cBsizaH

C KaxkabIim y3nom Leaf.
MacwTabupoBaHue cetu
OCyLLEeCTBNAETCA NPO-
CTbIM YBE/IMYEHNEM YMC-
na y3nos Spine nnu Leaf.

APXNTEKTYPA CETEBOTI'O PELLUEHWUA BYJ1IAT ANA LOA4

SPINE BS7510-32C

LEAF BS7500-48Y6C

CEPBEPBI

T~
«0O-
v N

>
>
>

40/100 réut/c

T~
v 1N

1
O
l

>
>
>

e—>| —

¢ eﬁl

— >

10/25 réut/c

Mpeanaraemoe pelleHne AAs OPraHM3aLnmM BbICOKOHArpyeHHOM oTKasoycToumsom cetn LOO —
apxuteKkTtypa Leaf-Spine. Ponb Spine-KkommyTaTopoB BbINOAHAT KOMMYyTaTopbl BS7510-32C, ponb
Leaf-kommyTtaTtopos — BS7500-48Y6C. Mepenaya Tpadmka mexay Xoctamu npoussoamtca 6nraroaa-
Ps HAaCTPOEHHOW mexay ycTpoincTeamum dpabpukun nus underlay-ypoBHs (B KauecTse mapLupyTU3aLmnm
ncnonbayetca I1S-IS/OSPF+ECMP, ans yCKOPEHHOM cXxoAMMOCTU ncnonb3yetcs BFD) u overlay-ypoBHs

(VXLAN+EVPN).
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BYAAT

MECTO KOMMYTATOPOB BY/IAT
B CETM LOA,

B pewenunun ana UOAO;:
> KommytaTtop BS7510-32C nogxoant
B KayecTBe KOMMyTaTopa A4pa CeTH;

> KommyTaTtop BS7500-48Y6C/BS7500-48X6Q
noaxogut B Kayectse TOR KommyTaTOpOB;

> CapxuteKktypou Leaf-Spine kommyTaTtop
BS7510-32C noaxoauT B KadecTtse Spine;

> CapxuteKktypou Leaf-Spine kommyTaTtop
BS7500-48Y6C noaxoauT B Kayectse Leaf.

12

NOTEHUWAJIbHbLIE MOTPEBUTENTU
KOMMYTATOPOB BYJIAT A4 CETU LLOA

CermeHTaumMa No OTpaACAAM:

> TocymapCTBEHHbIE YYperKaeHUn
(MMHUCTEpPCTBA), 06pa3oBaHue, MeauLInHa,
duHaHcb! (6aHKkK), TIK (sHepreTrka),
HedTAHbIE 1 ra30Bble KOMMAHUK,
TpaHcnopT (PXKA), cnnosble BeAOMCTBA,
NPOW3BOACTBO, KPYMHbIE TOProBble CeTH,
cnopT (cTaguoHbl).



KaTtanor obopyaoBaHuA 1 peLleHnin

KopnopaTtusHasa ceTb NpeanpuATa —3TO OCHO-
Ba KayecTBa 1 adpdeKTMBHOCTU paboTbl npes-
NPUATUA B COBPEMEHHOM MUpPe. BoNbLINHCTBO
npumeHsWMUXca cerogHa MHPOPMaLMOH-
HbIX peLleHnit HOCUT pacnpeaeneHHbl XxapakK-
Tep 1 TpebyeT HaANYUA HA NPeanpPUATUN UK
B OPraHM3aLunn KOpnopaTMBHOM CeTU, KOTOPan
[ONKHA 6bITb NPON3BOAMUTENbHOM, HAZLEXKHOW,
6€e30MacHOM AN1A BHYTPEHHUX, BHELWHWUX U yAa-
JIeHHbIX NO/Ib30BaTENEN.

OCHOBHbIMM 3a4a4amMn KOPNOPaTUBHOMN CETU
ABNAOTCA B3aMMOAENCTBME CUCTEMHbIX NPU-
JIOKEHWUI, AOCTYN K HAM yAaneHHbIX NoAb30-
BaTenen. MosTomy KopnopaTMBHasa CeTb, Kak
npaBuo, ABNAETCA TEPPUTOPUANIBHO pacnpe-
OeneHHoi, T.e. obbveauHsatowen opucol, noa-
pa3feneHus u gpyrme CTpyKTypbl, Haxoasalme-
CA Ha 3HAYUTENbHOM YAaNeHUM ApYyr OT Apyra.
YacTo y3/1bl KOPNOPaTMBHOM CETU OKa3biBatOT-
CA PACMOJIOKEHHbIMU B PA3/INYHbIX ropoaax,
a MHoOraa W cTpaHax.

CoBpemeHHble TEXHONOrMM NO3BONAIOT B Pam-
Kax eaAMHOW KOPNOpPaTUBHOM CETU OpraHu3o-
BaTb:

> e[UHbIN 3NEeKTPOHHbIN JOKYMEHTO0bO0pOT;
> obLme apxnBbl JOKYMEHTOB;
> nepepavy ronoca;

> nepepayvy AaHHbIX KOPNOPATUBHbIX
NPUNOXKEHNN;

> ANCTaHUMOHHbIM peXnm goctyna K pannam,
yCTpOMCTBaM Mneyatu, K cepsepam ¢ 6azamu
OAHHbIX;

> LEHTPaNM30BaHHbIN AOCTYN K ceTU MHTepHeT;

> aBTOMATMYECKM cOOp AaHHbIX CUCTEM;

PELLUEHWE BYJTAT J14
KOPTMOPATBHOW CETW MPELATNPUNATINA

> BuAeoHabnoaeHus;

> BUAEOKOHEpeHLCBA3b;
> npeaocTaBAeHMe A0CTyNa K rNMo6asibHbIM

CETAM AaHHbIX, K PUHAHCOBLIM, TOPrOBbIM
M NPOYUM MHPOPMALMOHHBIM CUCTEMAM.

Pe3synbratom ycnewHoro BHegpeHusa spdek-
TUBHOW KOPMNOPATUBHOM CETU ABNAETCA:

> MOBbIWeHWeE YNPaBAAEMOCTU NPeanpUATUA
N 3pPEeKTUBHOCTM AEATENBHOCTH;

> ynyyweHune GUHAHCOBBIX NOKa3aTenewn;
> pocT obbema npoaax;

> yNnyyweHue NapTHEePCKUX OTHOLEHUI
C APYrMMU KOMNAHUAMU;

> COKpalleHWe BpeMeHHbIX 3aTpaT Ha
BbINOJIHEHWE 3aKa308.

PeweHune BYNIAT ans KopnopaTUBHOM ceTn
npeanpuATUIA OTBEYaeT pacTywmm TpeboBaHK-
AM K NPOMYCKHOM cnocobHOCTM ceTu. PelweHne
OTINYAEeTCA BbICOKOM/IOTHON KOHUTypaLm-
el BocTpeboBaHHbIX B oTpacan 10GE noptoB
poctyna v Haanunem 40/100GE BocxoaaLmx
(uplink) nopTos.

TaKk»Ke oTMeTUM noanepKKy TexHonorum MLAG.
MLAG sBnsaeTtca anbTepHaTUBOM AJ1A TEXHOO-
ruii STP 1 CTEKMPOBAHUSA, @ UMEHHO aNbTepHa-
TUBOM TeXHONOrnen ans TPaguLMOHHbIX Cro-
coboB pelleHns npobaembl BOSHUKHOBEHMUS
«reTesib» B C€TU Ha BTOpOM ypoBHe L2. MLAG
obecneynBaeT pe3epBnUpPoOBaHME INHKOB, ceTe-
BbIX YCTPOMCTB 1 6aNaHCUPOBKY HArpy3ku. Tak
ke MLAG ynpoulaeT ceTeByto KOHPUrypaLuuto
M NOBbILLAET NPOMU3BOANTENIHOCTb CETU.
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BYAAT

BbicOKas NNOTHOCTb NOp-
TOB M NOAAEPMKKA UHTEp-
deiicos 1/10GE poctyna
n 40/100GE BocxoaALmx
No3BONAET CHU3UTb CTO-
MMOCTb Ha OAUH NopT

M NOBbICUTb 3PDEKTMB-
HOCTb CETW.

PeweHne npobnembl
MHOXEeCTBEHHOro A0CTY-
na access-side 3a cuet
TexHonormn MLAG. Tak
ke MLAG pabortaer c Tex-
HOJIOTMAMM MapLLPYTH-
3aLUM U TEXHONOTUAMMU
BTOPOrO YPOBHA ANA BHe-
OPEHNA MHOXKECTBEHHOM
nepegaun network-side.

NMPON3BOAUTEJIbHOCTb MACLUTABUPYEMOCTb COBMECTUMOCTb

MNMoaaepKa OTKPbLITbIX
NPOTOKO/I0B U CTaHAap-
TOB, YTO NO3BONAET UHTE-
rpMpoBaTb KOMMYTATO-
pbl U MapLUPYTM3ATOPbI
BYJIAT B pasnunyHyto ceTe-
BYtO MHPPACTPYKTYPY

n n3berkaTb 3aBUCMMOCTH
OT O4HOro BeHAopa.

APXUTEKTYPA KOPMOPATUBHOW CETU MPEAMPUATASA
HA BASE KOMMYTATOPOB U MAPLLIPYTU3ATOPOB BYJ1AT

YPOBEHb BHELLUHWUX NOAKNHOYEHUIA YPOBEHb /IPA CEPBEPHbIA CETMEHT/LIOA,
BULAT BR100 KommyTtaTtopbl 100G BULAT BS7500-48Y6C
L] Ta
@ @ n Rt Rt /\'l;\'/ N mae  [OY
v 793 e |25 /;/ﬁ/ ERES RE23
_ - A _
""""" — | 1 118 118
\1, \1,. 1ni---0 nm---0
«~O-~ ~0O~ -0 110
L L] BULAT BULAT
Mo MC3 BS7510-32C =% Bs201 =5
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KaTanor obopyaoBaHuA U peLleHnin

Mpepnaraemoe peweHue BY/IAT npegHa3sHaAuYeHO 41A KOPNOPaTUBHOM ceTu:

> Jltoboe KoNnMyecTBo Nosib3oBaTenem;

> TpounssoanTeNbHOCTb AAPa ceTh Ao 6,4 TBUT/c, KOMMYTaTOPOB AA4Pa U CEPBEPHOTO CErMeHTa

0o 1,44 Téut/c;

> [poun3BoAnTENbHOCTb NOrpaHnYHbIX IP/MPLS-mapupyTnsatopos o 240 reut/c;

> MexceTeBble noaxatodenunsa 1, 10, 40 n 100 réwmt/c.

MECTO B KAMMYCHOW CETU
KOMMYTATOPOB U MAPLUPYTU3SATOPOB
BYNAT

B peweHun ana:

> KamnycHOW ceTu KpynHoro npeanpuatus
C TPeMA YyPOBHAMMU (A4p0, arperauus,
poctyn) kommyTaTtop BS7500-48Y6C/
BS7510-32C/BS7500-48X6Q moxeT
BbICTYNaTb B KAYeCTBE KOMMYyTATOpPa
arperauum, MmapLipyTmsaTop
BR850 B KauecTBe NOrpaHNUYHOro
MapLIpyTU3aTopa;

> KamnycHoWM ceT manblix 1 CpeaHnx
npeanpuaTuii KommyTtaTtop BS7510-32C/
BS7500-48Y6C noaxoguT B KayecTae
aapa cetn, kommyTtaTtop BS7500-48X6Q
B KauyecTBe KOMMYyTaTOpa arperauuu,
mapuwpyTtmsatop BR100 B kavecTBe
NOTrPaHMYHOro MapLIpyTU3aTopa.

NOTEHUUWANDbHbLIE MOTPEBUTENU
KOMMYTATOPOB U MAPLUPYTU3SATOPOB
BYNAT

CermeHTauma No OTpacNAM:

> TocypapcCTBEHHble yYperKaAeHUs
(MMHUCcTEpPCTBA), 06pa3oBaHUe, MeauLInHa,
duHaHcbl (6aHKK), TIK (sHepreTurKa),
HedTAHbIe U ra30Bble KOMMNaHUW,
TpaHcnopT (PXA), cnnosble BeAOMCTBA,
NpPOW3BOACTBO, KPYMHbIE TOProBble CETH,
cnopT (cTagmoHbl).
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BYAAT

PELLIEHVE BYJIAT SD-WAN

AKTUBHOE pa3BuUTUE MHPOKOMMYHUKALMOH-
HbIX TEXHO/IOTMI B NOCAeAHUE roabl NPUBoAUT
K CEpbe3HOMY M3MEHEHMIO B NOAX0AaxX K paboTe
CEPBUCOB KaK TaKoBbIX. ECI1 B TeYeHME HECKOb-
KUX OeCATUNEeTUI pas3BUTUE apXUTEKTYpbl
NOCTPOEHUA ceTen U ceTeBoro obopyaoBaHuA
HOCWN0 3BOJIIOLMOHHbBIV XapakTep, To nocnea-
HUe NATb NeT HabaaaeTcs PeBOMIOLMOHHAsA
CMeHa NoAxoA0B K MOCTPOEHUIO, METOAAM
ynpaBneHua n GyHKLUMOHUPOBAHUIO CETU. ITO
BbI3BaHO B3PbIBHbIM POCTOM CETEBOIO TpadUKa,
KOZIMYECTBa MOAK/OUYEHHbIX K CETU YCTPOCTB
N CKOPOCTU BU3Hec-npoueccoB. B pesynbTaTte
BO3HUKAN NPOB/IEMbI: CNOXKHOCTb 0O6CNYKMNBA-
HUA pacnpeneneHHol CeT, HeonTMMasibHoe
MCMNO/Ib30BaHME A0POrMX YacCTHbIX KaHaNoB,
HeA0CTaTOYHbI YyPOBEHb aBTOMaTU3aLLMK NPO-
LLECCOB U C/IOXKHOCTb MaclUTabMpoBaHUA.

OCHOBHOI 3a4ayel CTaHOBUTCA cO3daHuUe
6usHec-opmeHTMpoBaHHON UT-MHOpaACTPYK-
TYpbl, KOTOpaa CMOXeT BbICTPO pearnposaTb
Ha 3anpocbl KOMMEPYECKUX NoapasaeneHuni
M afanTUPOBaTbCA K USMEHEHUSAM CTpaTerum
KomnaHuu. N ecnmn B 061aCTU BbIYUCIUTENbHBIX
nnatopm yaanocb 4obUTbCA onpeaeseHHo-
ro nporpecca 3a cYyeT BHeAPEeHUA TEXHONOT UM
CepBePHON BUPTYaIM3aLMK, TO CETb Nepesadn
AAHHbIX 4,0 CUX MOP OCTAETCA KY3KUM MECTOMY,
TOPMO3ALWMM TEXHONOTMYECKOE pa3BUTUE.
CTaTnyecKas apxuTeKTypa, He0bX0AMMOCTb KOH-
duUrypaumm HenocpeaCcTBEHHO KayxKA0ro yCTpon-
CTBa, 33[€MCTBOBAHHOIO B NpeAoCTaBAEHUN
CepBUCa, U BbICOKas BEPOATHOCTb OLIMBOK Npu-
BOAAT K TOMY, YTO BBOZ, B 3KCMN/1yaTaL MO HOBbIX
CEPBUCOB NN N3MEHEHME CYLLECTBYHOLLMNX KOH-
burypaumii MoXeT 3aHMMATb HeAeNn NN JarKe
MecALbl.

16

CyTb peweHua BYJIAT SD-WAN 3akntouaercsa
B 06beANHEHMM YACTHbIX KaHA/I0B CBS3U B eAu-
HYIO BUPTYa/ibHYO ceTeByto pabpuky, ynpasns-
€MYI0 LLeHTPanM30BaHHO ¢ nomoLubio SD-WAN-
KOHTpoAnepa. Ana NpunoKeHUin, NCronb3yoLLmMx
pecypcbl 3Ton GabpuKku, ceTb BbIMSAUT KakK
abcTpakTHaa «nnatdopma» ¢ Habopom pecyp-
COB, KOTOpPble MOTYT ObITb 334€MCTBOBAHbI UCXO-
nAa u3 TpeboBaHUiM cepBuca. KBoTbl pecypcos,
NONTUKM 6E30NacHOCTU, NapameTpbl KayecTsa
cepBuca v gpyrue nokasatenm yciyru HasHauya-
OTCA LEHTPAIM30BAHHO MNOCPEACTBOM eAMHOM
nnatdopmMbl ynpaBaeHUA CETbIO.

B 60nblUMHCTBE Cy4aeB pelleHue npeanona-
raet yCTaHOBKY A0MO/IHUTE/bHbIX YCTPOMCTB
Ha rPaHuLLEe CeTU, ynpaBaeHne KOTOPbIMK OCy-
LLECTB/AETCA C MOMOLLbHO LLEHTPAIM30BaHHOMO
KOHTpoOANEepa.

PeweHwne BYNTAT SD-WAN no3BosAeT KPyMnHbIM
npeanpusaTuAm, Bnagenbuam cobcTBeHHOM
MPLS-ceTun, 1 rocyaapCTBeHHbIM BEAOMCTBAM
nobuTbCcA MaKCMManbHOM aBTOMaTM3aLUU
ynpasneHuna nHdpactpyktypoi PCMNA, nmesn
BO3MOXHOCTb MCNO/b30BaTb 060pyaoBaHME
n MO poccuinckoro nponssoacTea. PeweHune
NoAX0AMUT ANA KPYMNHbIX NpeanpuATUiA ¢ Npo-
TAYKEHHOW CeTblo, pacnpesenieHHON No perno-
HaMm CTpaHbl.



KaTtanor obopyaoBaHuA 1 peLleHnin

ABTOMATU3ALINA MPOLIECCA
NOAKJTHOYEHUA HOBbIX

DPUJIMATIOB

YcTponcTso aBTomaTuye-
CKM nonyyaeT Heobxoau-
Mbl€ HAaCTPOMKM, BHELL-
Hue IP-agpeca ana nopTos
WAN, mapLpyTbl NO yMOI-
YaHuto n IP-agpeca cepse-
pos DNS no DHCP.

ABCTPAKLNSA
CETU

Bo3MOXHOCTb cO34aHMA
HECKOMIbKMX BUPTyaib-
HbIX TONOIOTUIA KMOBEPX»
dusnyeckoit MHPpa-
CTPYKTYPbI C LLEHTpanu-
30BaHHbIM YyNpaBAEHU-
€M KaxKaol BUPTyanbHOM
ceTblo.

YMNPABJIEHUE
CEPBUCAMU

AZLMUHUCTPATOP Nony-
YyaeT BO3MOXKHOCTb
ynpaBAATb BCEWN CETbIO
nocpeacTBOM LieHTpa-
nmnsosaHHoro WEB-
nHTepdelica, Npu sTom
KOHbUrypupya cepsu-
Cbl, A He OTAENbHble
YCTPOWCTBA.

APXUTEKTYPA SD-WAN PELLEHUSA BYJIAT

PUNNAN 1

LTE
Internet
MPLS

PUNNAN 2
CPE
LTE
— MI|3LS
OPUNTUAN N
CPE
A \‘I LTE
Internet

O

KOPMNOPATUBHAA
WAN-CETb

=

vFirewall

TABHbIN OdUC
CPE

uoa CPE

VIDS/IPS

O6nako
nposaiigepa

CPE noakntoyatotca K SD-WAN-wnto3am ¢ nomouipto TyHHene VXLAN, obpasya SDN-pabpuky B Buae
HanoxeHHown cetu (overlay). SD-WAN-KOHTpONNEP OTBEYAET 3a YyNpaB/ieHUE HAaNOXKEHHOM CEeTbio —
NOCTPOEHME aKTya/IbHOW TOMOJIOrUK, CO3A4aHMe TPaHCMOPTHbIX cepBucos (L2 Point-to-Point, Point-
to-Multipoint, Multipoint-to-Multipoint, L3 VPN).
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BYAAT

MECTO B CETU SD-WAN OKOHEY- NOTEHUUANDBHbLIE NOTPEBUTENTU
HbIX YCTPOMCTB (CPE) BYNAT PELLEHUA SD-WAN BYNAT
> [nasHbI opumc: CPE BM1300; > KopnopaTuBHble 3aKa3uymKmM, BaHKM,

Toprosble cetu, cetv A3C, T.e. yupekaeHus
C 60NbLUMM KONNYECTBOM GUIMANOB

> KopnopatusHbiit LLO: CPE BM1300. 1 reorpadnyeckn pacnpeaeneHHom ceTbio.
PeweHune SD-WAN ocobeHHO aKTyanbHO,
ecav GuaManbl NOAKAYAKOTCA K PasHbIM
onepaTopam CBA3M C pe3epBUPOBaHMEM
KaHa/oB CBA3MW.

> ®unnan: CPE BM10/BM1300;
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BYAAT

KOMMYTATOP AIrPETALNK = peccrepn |

BS7500-48X6Q

KommyTtaTop BS7500-48X6Q — MOLLHOE yCTPOI-
CTBO arperalmm 1 KOMMyTaLum TpaduKa ¢ BbICO-
Yariwen B Knacce GUKCMPOBAHHOM NAOTHOCTbIO
noptos 10GbE Ha ogmH RU (Rack Unit).

Hebnoknpyemaa maTpuua KOMMYTaLLMKU NPOU3-
BOAUTENbHOCTbIO 1,44 T6UT/C B AynNEKCHOM
pexmme aenaet BO3SMOXKHON OAHOBPEMEHHYIO
3arpy3Ky BCex MOPTOB CMCTEMbI Ha CKOPOCTU
nHTepdeiica.

MHOTOpYyHKLLMOHANBHOCTL KOMMYyTaTOpa
BS7500-48X6Q obycnoBieHa HaTUBHOM noa-
OEPMKKOM NPOTOKON0B AMHAMUYECKON MapL-
pytnsaumm (OSPF, IS-IS, BGP), TexHonormin Kaye-
cTBa obcnyxumeaHua Quality of Service (QoS),
pAZa NPOTOKONOB Nepeaayy MynbTUKACTOBO-
ro TpadmKa 1 BCTPOEHHOW NOAAEPKKOM oBep-
NIeMHbIX TEXHOJIOTUM Ha YPOBHE MAaKeTHOro
npoteccopa.

CobcTBeHHan onepaunoHHasa cuctema Bulat OS
ABNAETCA Ha CEeroAHAWHUN AEHb OAHUM U3
Hanbonee NONHOPYHKLMOHANbHbLIX peLle-
HUM oTeyecTBeHHoro R&D ansa KommyTaTopoB
Npoun3BoAMTENbHOCTLIO 6oniee 1 TéuT/c. Bulat—
onepauMoHHaa cuctema 6e3 orpaHUYeHuU
GYHKLUMOHANbHOCTM M HEOBXOAMMOCTU IULLEH-
3MPOBaHUS OTAE/IbHbIX MOAYNEN.
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KnioueBbie ocobeHHOCTH

> Hebnokupyemas apxmMTeKkTypa KOMMYyTaLLUK
C MOLLUHbIMW BO3MOHOCTAMMW K3LLIMPOBAHMSA

> BblCOKas NNOTHOCTb NOPTOB
Ha 1U: 48x10Gbase + 6x40Gbase

> MNoppepxka cnaut pexkmuma QSFP+ Ha 4xSFP+

> TopaeprKKa NPOTOKO/IA pe3epBMPOBAHNA
ypoBHA y3na MC-LAG

> LUMpOoKKIA cnekTp noagepRnBaemblx
NPOTOKO/10B U GYHKUMI YyNpaBAEHMSA, 3aLWMTbI,
KOMMYyTaumMmn 1 mapLupyTrsaumum IP-nakeTos

> Pe3epBupoBaHue NUTaHMA no cxeme 1+1

> Pe3epBuUpoBaHME MOAY/IE BEHTUAALNK
no cxeme 3+1

> Kommytatop BS7500-48X6Q BKAOYEH
B €4MHbIN PeecTp POCCUIACKOM
pPaAnN03NeKTPOHHOW NPOAYKL MU
(nopsKoBbI HOMEp PeecTPOoBOM 3anncK
Ne TKO-515/20 ot 29.09.2020)

w0l > [na pata-ueHTpoB

7
(- ; -) 2> J[nAaco3pgaHua 061a4HbIX cepsucos




KaTanor obopyaoBaHuA U peLleHnin

Moptbl 1/10GE

48

MopTbl 40GE

6

MopTbl ynpasneHua

1 KoHcoANbHbIM NopT, 1 nopT 10/100/1000Base-T AnA BHENONIOCHOTO
agmuHucTpuposanuma, 1 nopt USB 2.0 type A

MaTpuua KommyTtauum 1,44 Téut/c

CKOpOCTb NepecbiIK1 1070 MAIH NAKeTOB B CEKYHAY
Bbydep nopros 12 Mb6ant

Ta6bnuua MAC 32K/288K

Jumbo Frame 9K

Tabnuua ACL 4K

Tabnunubl mapLipyTusaumm

IPv4: 16K/112K

Arperaumsa

Cratuueckuit LAG (1024 rpynnbl / 8 aKTUBHbIX MOPTOB Ha rpynny), LACP

3awmTa ot netenb

STP (IEEE 802.1d), RSTP (IEEE 802.1m), MSTP (IEEE 802.15)

VLAN

Root Guard, BPDU Guard, BPDU Filter, PVST+

Mapuwpytusauyma

4K

IEEE 802.1Q, Port-based VLAN, IP-based VLAN,
Mac-based VLAN, Protocol VLAN, Private VLAN
GVRP, MVRP

be3onacHocTb

IP ACL, MAC ACL, IP-MAC ACL,

KoHTpoab UC, MC 1 BC wrtopma

DHCP Snooping, IP Source Guard, Dynamic ARP Inspection
RADIUS, TACACS+,

AAA (Authentication, Authorization, Accounting),
NTP/OSPFv2/BGPv4/VRRP Authentication

QoS

Knaccuoukauma Tpadpuka 802.1p/DSCP/TOS,
8 ouepesei ¢ pasIMYHbIMKU NPUOPUTETAMM A KAXKA0r0 NopTa,
anroputmbl 06paboTkm oyepegeinn SP, WRR

Multicast

IGMP v1/v2/v3 snooping, IGMP Fast Leave, PIM-DM, PIM-SM

DHCP

DHCP Server/Client, DHCP Snooping, DHCP Relay

YnpasneHue
u obcnykuBaHue

CLI, Telnet, SSHv2, Console, SNMP v1/v2c/v3, SNMP Traps, Public & Private MIB
interface, Syslog, ICMP, SNTP/NTP, Dual IMG, LLDP/LLDP MED, SPAN, RSPAN,
NAAHUPOBLUMK KoMmaHA Kron

Pe3sepBupoBaHue

MC-LAG

[arta-ueHTp

Static VXLAN

ISP-dpyHKUMOHanbHOCTb

VRF-Lite, Port based Q-in-Q, Selective Q-in-Q

MutaHue MepemeHHbI ToK: 100-220 B, 50-60 Iy,
dHepronoTpebneHune <450 Bt

Bnoku nutaHma 2x 550 Bt

Mopgynu oxnaxkaeHus 4 (3+1)

Fa6apwutbi (LLIXMXB), mm 440x406x44

BbicoTa B cTOMKe 1RU

Bec, Kr 9

MTBF (HapaboTka Ha OTKas) > 80 000 yacos

Paboune Temnepatypbli oT1 0 °C go +50 °C

Pabouan BnaXKHOCTb

oT 0% 0o 95% (6e3 KoHaeHcaumm)
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BYAAT

KOMMYTATOP OATA-LIEHTPA = peccrepn |

BS7500-48Y6C

KommyTatop BS7500-48Y6C npeactasnsaer
coboit moLLHOe YCTPOMCTBO arperaumm U Kom-
MyTaumm TpadurKa C BbicoYakluel B Knacce GuK-
cMpoBaHHOM NioTHOCTbiO 10/25GE nopToB Ha
oauH RU (Rack Unit).

Hebnokmpyemas maTpmua KOMMyTaLUKM NPOU3-
BOAUTENbHOCTbIO 3,6 TOUT/C B AynieKc-pexxnme
OenaeT BO3MOXKHOM O4HOBPEMEHHYHO 3arpy3Ky
BCEX MOPTOB CUCTEMbI HA CKOPOCTU UHTEepdeit-
ca (wire speed).

BblcOKana OTKAa30yCTOMYMBOCTb annapaTHbIX
cny>K6 KommyTaTopa, YNbTPaHU3KNE 3a[epPiK-
Kn npu Cut-through-kommyTaummn n nogaepx-
Ka OBEpPNENHbIX TEXHO/IOMMIA AeNatoT KOMMyTa-
Top BS7500-48Y6C OT/IMYHBbIM peLleHnem ypoBHA
arperauyu cetm CpeaHuX U KpynHbIX npeanpua-
TWI, @ TaK¥Ke YPOBHA CepBEPHOro AOCTyNa B Cpes-
HUX M KPYMNHbIX LeHTpax 06paboTKM AaHHbIX.

KommyTaTop cepun BS7500-48Y6C oTBevaer
Bcem TpeboBaHMAM KOMMyTaTopa ypoBHsA Leaf
B apxutektype Leaf-Spine.

CobcTBeHHan onepaunoHHasa cuctema Bulat OS
ABNAETCA Ha CEeroAHAWHNN AEeHb O4HUM U3
Hanbonee NONHOPYHKLMOHANbHbIX peLle-
HUM oTeyecTBeHHoro R&D ana KommyTaTopoB
npounsBoamMTeNbHOCTbLIO 6onee 1 TéuT/c. Bulat—
onepauMoHHaa cuctema 6e3 orpaHUYeHuU
GYHKLUMOHANbHOCTM M HEOBXOAMMOCTU IULLEH-
3MPOBAHUS OTAE/IbHbIX MOAYNEN.
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KnioueBbie ocobeHHOCTH

> Hebnokupyemas maTpuua KOMMyTaLUn
C YNbTPaHU3KUMM 3a4ePKKaMK
Cut-through-kommyTauum

> Bblicokaa nnoTHocTb 48x25GE noptos Ha 1RU
¢ 6x100GE Bocxoaauwmmum (uplink) noptamum

> 100GE-nopTbl MoryT 6bITb pa3butbl Ha 4x10GE-
nnun 4x25GE-uHTtepdelicsbl

> TMocTpoeHune apxutektypbl Leaf-Spine (CLOS)

> TopaeprKKa NPOTOKOA pe3epBUPOBaAHUA
ypoBHA y3na MC-LAG

> LUnpOoKWI cnekTp noaaepKuBaembix
NPOTOKO/I0B M QYHKLMI yNpaBAeHUs, 3aLuThbl,
KOMMYyTaUMmn U MapLipyTmsaumm IP-naketos

> Tllopaeprkka oBepeiHbIX TEXHONOMMM
(EVPN VxXLAN)

> Pesepsupyemasn no cxeme 1+1 cuctema
nUTaHUA

> PesepBupyemasn no cxeme 4+1 cuctema
oxnaxaeHusa

IS
[mw--0] 3 -
S AOna pata-ueHTpos

7
(- ; -) 2> [OnAaco3pgaHua 06nauHbIX cepsucos




KaTanor obopyaoBaHuA U peLleHnin

Moptbl 1/10/25GE

48

MopTbl 40/100GE

6

MopTbl ynpasneHua

1 KoHcoANbHbIM NopT, 1 nopT 10/100/1000Base-T AnA BHENONIOCHOTO
agMuHUCTpupoBaHma, 1 nopt USB 2.0

CPU Intel Atom C2538 2.4GHz 4-Core
o3y 8Tb
Hakonutenob 16 ' eMMC flash

MaTpuua KommyTauum

3,6 Tout/c (aynnekc)

CKOpPOCTb NepecbiNKu

1050 maIH NaKeToB B CEKYHAY

bydep nopros 12 Mb6aut

Tabnuuya MAC no 256K

Jumbo Frame 9K

Ta6bnuua ACL 4K

Tabnuubl mapipyTusaumm IPva: Ao 128K;
IPv6: no 64K

Arperaumsa

Cratnueckuit LAG (1024 rpynnbl / 8 akKTUBHbIX MOPTOB Ha rpynny), LACP

3awmTa ot netenb

STP (IEEE 802.1d), RSTP (IEEE 802.1m), MSTP (IEEE 802.1s),
Root Guard, BPDU Guard, BPDU Filtering, ERPS (ITU-T G.8032)

VLAN 4K, IEEE 802.1Q, QinQ, Port-based VLAN, Selective QinQ, Private VLAN
Mapuwpytusauma Cratuyeckasa mapwpytusaums, RIP, BGP, OSPFv2, IS-IS
IP ACL, MAC ACL, IP-MAC ACL,
Be30nacHoCTh KOHTposb MC n BC wtopma
AAA (Authentication, Authorization, Accounting),
RADIUS, TACACS+
Knaccuoukauma Tpaduka 802.1p/DSCP/TOS,
QoS 8 ouepesein ¢ pasIMYHbIMKU NPUOPUTETAMM A KAXKL0M0 NopTa,
anroputmbl 06pabotku ouepeaein WRR/WFQ/SP
. IGMP v1/v2/v3 Snooping, IGMP Snooping Proxy, IGMP Fast Leave,
Multicast IGMP Proxy, PIM-SM
DHCP DHCP Relay, DHCP Client

YnpasneHue u obcnyxusaHue

CLI, Telnet, SSHv2, Console, SNMP v1/v2c/v3, SNMP Traps, Public & Private MIB
interface, Ping, Traceroute, Syslog, SNTP/NTP, LLDP/LLDP MED, SPAN, RSPAN

Jarta-ueHTp

VxLAN static, EVPN VXLAN

Pe3epBupoBaHue

MC-LAG

ISP-pyHKLUMOHANbHOCTb

Port Based Q-in-Q, Selective Q-in-Q

MutaHue

MepemeHHbIl ToK: 100-220 B, 50-60 Iy,

BNOKK NUTaHuA

2xCRPS

MNotpebneHue

He 6onee 650 BT

Mogaynu oxnaxgeHua

5 (pe3epBupoBaHue no cxeme 4+1)

Fa6apuTbi (LUXMNXB), mm 440x470x44
BbicoTa B cTOMKe 1RU

Bec, Kr 12

MTBF (HapaboTka Ha OTKas) > 80 000 uacos

Paboune Temnepatypbli

ot 0°C go +45°C

Paboyan BAaXKHOCTb

o1 20% n0 80% (6e3 KoHAeHcaLumm)
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BYAAT

KOMMYTATOP OATA-LIEHTPA

BS7510-32C

KommyTtaTtop BS7510-32C — mowiHOe ycTpoi-
CTBO arperaumm n KommyTtaumm TpadpuKa c puk-
CMPOBaHHOM NaoTHOCTbIO nopToe 40/100GbE
Ha oaunH RU (Rack Unit), koTopbii npeaHasHa-
YyeH A4/1A YPOBHSA arperauumn u aapa cetm cpea-
HWUX M KPYMHbIX NPeanpuUATUM, a TaKKe YPOBHSA
Spine B apxutekType Leaf-Spine manbix 1 cpea-
HUX LEeHTpoB 06pabOoTKM AaHHbIX.

Hebnoknpyemaa maTpuua KOMMYTaLLMKU NPOU3-
BOAUTENbHOCTbIO 6,4 T6UT/C B AynneKc-pe-
XUMe fgenaet BO3MOXKHOM OAHOBPEMEHHYHO
3arpy3Ky BCex MOPTOB CMCTEMbI Ha CKOPOCTU
nHTepdeiica.

MHOTropyHKLMOHANBbHOCTL KOMMYyTaTopa
BS7510-32C obycnoBsiieHa HaTUBHOM NOAAEPXK-
KO NPOTOKO/I0B ANHAMMNYECKOM MapLLpyTM3a-
umm (OSPF, IS-IS, BGP), TexHONOrniA Kayectsa
obcnyxmnaHua Quality of Service (QoS), psaaa
NMPOTOKO/I0B Nepesayr My/bTMKAcTOBOrO Tpa-
dUKa M BCTPOEHHOM NOAAEPHKKOM OBEP/IEMHbIX
TEXHOI0TUIA Ha YPOBHE NaKeTHOro npoueccopa.

CobcTBeHHan onepaunoHHasa cuctema Bulat OS
ABNAETCA HAa CEeroAHAWHUN AEHb O4HUM U3
Hanbonee NONHOPYHKLMOHANbHbIX peLle-
HUM oTeyecTBeHHoro R&D ana KommyTaTopoB
npounsBoamMTeNbHOCTbIO 6oniee 1 TéuT/c. Bulat—
onepaumMoHHana cuctema 6e3 orpaHUYeHuU
GYHKLUMOHANbHOCTM M HEOOXOAMMOCTU IULLEH-
3MPOBAHUS OTAE/IbHbIX MOAYNEN.
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KnioueBbie ocobeHHOCTH

Hebnoknpyemas matpumua KOMMyTaLLUK
C MOLUHbIMW BO3MOHOCTAMMW K3LLIMPOBAHMSA

Bbicoyaliwasn B kKnacce GMKCMpPOBaAHHasA
NAOTHOCTb NopToB Ha 1RU: 32x100GE

Mopaep»Ka cnamt pexkmma QSFP+ Ha 4xSFP+,
QSFP28 Ha 4xSFP28

MocTpoeHune apxuteKkTypbl Leaf-Spine (CLOS)

MoaepKa NpOTOKOa pe3epBMpOBaHUA
ypoBHa y3na MC-LAG

LLMpOKKIA CNeKTp noaLeprKMBaemMbIx
NPOTOKO/I0B U GYHKUMI yNpaBAEHUS, 3aLWUTbI,
KOMMYTaUMK U MapLupyTusauum IP-nakeTos

PasgeneHve Ha annapaTHOM ypOBHe
noacuctem ynpasneHus (control plane)
n nepeaaym TpaduKa (data plane)

PesepsupoBaHme nutaHma no cxeme 1+1

PesepBupoBaHMe moaynen BEHTUAALMN MO
cxeme 3+1

[1n---0]
[mw--0] 3 -
T AOna pata-ueHTpos

> ANA KPYnHbIX KOMNaHUIA




KaTanor obopyaoBaHuA U peLleHnin

MopTtbl 40/100GE

32

MopTbl ynpasneHua

1 KoHcoNbHbIM NopT, 1 nopT 10/100/1000Base-T AnA BHENONOCHOTO
agmuHucTpuposanma, 1 nopt USB 2.0 type A

MaTpuua KommyTtauum 6,4 Téut/c

CKOpOCTb NepecbiIK1 2090 MNH NaKkeToB B CEKYHAY
bydep nopros 16 Mb6aut

Tabnuua MAC 32K/288K

Jumbo Frame 9K

Tabnuuya ACL 4K

Tabnunubl mapLipyTusauum

IPv4: 16K/112K

Arperaumsa

Cratuueckuit LAG (1024 rpynnbl / 8 akTUBHbIX MOPTOB Ha rpynny), LACP

3awmTa ot netenb

STP (IEEE 802.1d), RSTP (IEEE 802.1m), MSTP (IEEE 802.1s),
Root Guard, BPDU Guard, BPDU Filter, PVST+

4K

VLAN IEEE 802.1Q, Port-based VLAN, IP-based VLAN,
Mac-based VLAN, Protocol VLAN, Private VLAN
Mapuwpytusaumsa Cratuyeckasa mappytusauma, BGPv4, OSPFv2, IS-IS, VRRP, ECMP, BFD
IP ACL, MAC ACL, IP-MAC ACL,
KoHTpoab UC, MC 1 BC wrtopma
Be30nacHoCTs DHCP Snooping, IP Source Guard,
RADIUS, TACACS+,
AAA (Authentication, Authorization, Accounting),
NTP/OSPFv2/BGPv4 Authentication
Knaccuoukauma Tpadpuka 802.1p/DSCP/TOS,
QoS 8 ouepesein ¢ pasIMYHbIMKU NPUOPUTETAMM A KAXKL0M0 NopTa,
anroputmbl 06paboTkm oyepenen SP, WRR
Multicast IGMP v1/v2/v3 snooping, IGMP Fast Leave
DHCP DHCP Client, DHCP Snooping, DHCP Relay
YnpaBneHue CLI, Telnet, SSHv2, Console, SNMP v1/v2c/v3, SNMP Traps, Public & Private MIB

u ob6cnyKusaHue

interface, Syslog, ICMP, SNTP/NTP, Dual IMG, LLDP/LLDP MED, SPAN, RSPAN

Pe3sepBupoBaHue

MC-LAG

ISP-pyHKUMOHANBbHOCTD

VRF, Port based Q-in-Q, Selective Q-in-Q

MutaHue MepemeHHbIM ToK: 100—220 B, 50-60 Iy,
dHepronoTpebneHue <450 Bt

BAoku nutaHua 2 x 550 Bt

Mopaynu oxnaxkgeHusa 4 (3+1)

Fa6aputbi (LLIXMXB), mm 440x406x44

BbicoTa B cTOMKe 1RU

Bec, Kr 9,5

MTBF (HapaboTka Ha OTKas) > 80 000 yacos

Paboune Temnepatypbli o1 0°Cpgo50°C

Pa6ouan BnaXKHOCTb

o1 0% 00 95% (6e3 KoHAeHcaumm)
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BYAAT

MAPLLUPYTU3ATOPDI
CEPVW BR100

r L
L= PEECTP P3N

MapuwpyTtrsatopbl BR100 aBnatoTca onTumanb-
HbIM peLlleHMem ANA NOCTPOEHUA PerMoHanb-
How onopHow IP/MPLS-cetTn onepartopa cBA3W.
B cetun L2 Backhole texHonorunit VPWS un VPLS
NO3BO/IAIOT NPO3PAYHO JOCTABAATL KANEHTCKUM
TpaduK Ao cepsucHom rpaHmubl (BRAS/BPE).
Ona Mobile Backhole nogaeprkka VRF nosso-
IUT nogKntovaTb 6a3oBble CTaHLUM CeTU COTO-
BOW CBA3M NPAMO Ha GaMKalem yCTPOMNCTBE,
ONTUMM3NPYA MYTU NPOXOXKAEHMA TPAaPUKa.

MapuwpyTtmnsatop BR100 moxKeT BbINONHATL
GYHKUMM KaK agpa ceTu npeanpuaTtus, Tak
N GYHKUMM MapLupyTM3aTopa yaaNeHHoro duam-
ana. BbicokonaoTHaa KoHUrypaums soctpebo-
BaHHbIX B oTpacau 1GE/2.5GE nopTos aoctyna
n Hannuume noptos 10GE oTBevaloT pacTywmm
TpeboBaHUAM K NPOMYCKHOM CNOCOBHOCTM CETH
npeanpuUATUN.

KommyTauMoHHasa maTpuua maplpyTusaTo-
poB obpabaTbiBaeT A0 125 MnnnnoHoB nake-
TOB B CEKYHAY.

MM6KOCTb KOHOUTYpaLLMKN, TPAH3AKLMOHHbIN
CLI, moaynbHoe nporpammHoe obecrneyeHue
N LWIMPOKME PYHKLMOHANbHbIE BO3MOMXKHOCTHU
NpPeAoCTaBAAOT LWWMPOKUM CNEKTP NPUMEHEHUA
Ha BCEX YPOBHAX CETW.
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KnioueBbie ocobeHHOCTH

> TMoppepxKa uHtepdericos 1GbE/2.5GbE (SFP)
1 10GbE (SFP+)

> Bblcokaa nnoTHOCTb NopToB Ha 1RU
> TMpowussoagutenbHocTb Ao 125Mpps

> TMopAeprKKa NPOTOKOA0B AMHAMUYECKOMN
MapLpyTM3aLmm

> TlMoppepKa OCHOBHbIX MPOTOKON0B CTEKa
IP/MPLS

> TlNoppepkKka cuHxpoHusaumm Synck n PTP
(1588v2)

> Yetblpe nntepdennica Common Public Radio
Interface (CPRI) Ha mogenn BR100—12F8XCI

> [1Ba 6n0Ka nutaHma AC nam DC,
KoTopble paboTatoT no cxeme 1+1

> Moaynn oxnaxaeHua c pesepBUpoBaHMEM
no cxeme 3+1

> MapuwpyTtunsatop BR100-24F6X
BK/IHOUYEH B e4UHbIA PeecTp POCCUMCKOMN
pPaAN03NEKTPOHHOW NPOAYKL MU
(nopaaKoBbIN HOMep pPeecTpoBO 3anucK
Ne TKO-514/20 ot 29.09.2020)

[--0] 3 -
e Ona pata-ueHTpos
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KaTanor obopyaoBaHuA U peLleHnin

BR100-24F6X BR100-28F8X BR100-12F8XCI

MopTbl 1/2.5GE 24xSFP 28xSFP 12xSFP

MopTbl 10GE 6XxSFP+ 8xSFP+ 4xSFP+, 4xCRPI SFP+
MpoussoautenbHocTb, Gbps 128 240 120
MpoussoautenbHoctb, Mpps 125

MopTbl ynpaBneHua

1x 100/1000Base-T nopT 4/ BHEMOJ/IOCHOIO agMUHMCTPUPOBaHus, 1x USB 2.0
type A, 1x RJ-45 KoHcobHbIM NopT, 1x RJ-45 AUX-nopT

CPU Intel Atom C3558 4-Core 2.2GHz
o3y 8GB DDR4 SO-DIMM
Hakonurtenb 8GB M.2 SSD
Tabauuya MAC 64K

Max MTU size 9216 Kbawt

EoMPLS PWs 16K

EoMPLS PWs with 3K

Redundancy

IPv4 Routes 32K

IPv6 Routes 8K

IPv4 Multicast 48K

Max Layer 3 interfaces 8K

IPv4 ACL 8K

VRF Lite 6K

Crek meTtok MPLS 40 4 meToK

VLAN

IEEE 802.1Q, QinQ

Mapuwpytusaumua

static, OSPFv2, OSPFv3, IS-IS, BGP

CXoAMMOCTb U HAJEXHOCTb

BFD, VRRP

MPLS

LDP, RSVP-TE, MPLS PW, VPLS, L3VPN

be3onacHoOCTb ACL, orpaHuyenme UC, MC n BC Tpaduka (storm-control), CPP
Multicast IGMP, PIM-SM, PIM-DM, Anycast-PIM, MSDP
Qos KnaccnouKkauma n nepemapkmposKa L2/L3/MPLS-Tpaduka,
mexaHm3ambl WRR/WFQ/SP, WRED, Policy Rate, HQoS
CLI, TpaH3aKumoHHbIN CLI, Telnet, SSHv2, RADIUS, TACACS+, SNMP1, Ping,
YnpasneHue

1 06cnyKuBaHme

Traceroute, NTP, FTP/TFTP/SFTP, SyncE/1588v21, DHCP Relay, Syslog, Port
mirroring

MutaHue AC 100-240V nnn DC-48V
Bbnoku nutaHua 2x 550 Bt
Mopaynu oxnaxkgeHusa 4 (3+1)

Bec, Kr

6e3 6/10K0B NUTaHKUA: 6,2
C AByMA 6710Kamm
nutaHma: 7,8

6e3 6/710K0B NUTaHKUA: 6,5
¢ AByMA 6710Kamu
nutaHua: 8,1

6e3 6/10K0B NUTaHuA: 6,4
C ABYMA 6710Kamm
nutaHuma: 8,0

BbicoTa B CTOMKe

1RU

MTBF (HapaboTKa Ha OTKas3)

> 80 000 yacos

Temnepatypa XxpaHeHuUA

ot—40°Cpao70°C

Pa6ouune Temnepartypbl

ot 0°C o 40°C

Pabouan BnaXKHOCTb

oT 5% 0o 95% (6e3 KoHAeHcaumm)
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BYAAT

MAPLUPYTUN3ATOP
BR850-54XC

MynbTUCEpPBUCHbIM MappyTnsaTop BR850-
54XC npeaHasHayeH gna paboTbl B KPYMNHbIX
MPLS-ceTax onepaTopos CBA3M U KOPNOpaTUB-
HbIX KIMEHTOB B KaYecTBe MapLIpyTM3aToOpOoB
Aapa He6ONbLLIOW CEeTM UM MapLlpyTU3aTopa
arperaumm mobunbHbIx cepsucos 4G/5G.

KommyTauMoHHas maTpuua maplpyTusaTo-
poB obpabaTbiBaeT Ao 700 MUANMOHOB NakKe-
TOB B CEKYHAY.

MOKOCTb KOHOUIYpPaLMK, TPAH3AKLUMOHHbIN CLI,
MoAy/NbHOE nNporpammHoe obecneyeHune u Wu-
poKne GyHKLMOHANbHbIE BO3MOMXKHOCTM Npe-
[OCTaBAAT LWUMPOKUI CNEKTP NPUMEHEHUS Ha
BCEX YPOBHAX CETW.

MbKaa mogenb NMLEH3NPOBAHNA GYHKLIMOHA-
J1la U NPOU3BOANTENIBHOCTM A5 ONTUMMU3ALMUU
3aTpaT Npu CTPOUTENLCTBE U MOAEPHM3ALUN
cetu.

PasaeneHune noacucrem ynpasneHus (control
plane) n nepenaun Tpaduka (data plane) obe-
CMEYNBAET CNAXKEHHYIO N HaAEXKHYI0 paboTy 13-
Aenns, NoBbILWAET 0TKAa30yCTOMYNBOCTb M TMb-
KOCTb MPOrpaMmMpPOBaHMA.
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KnioueBbie ocobeHHOCTH

> Toppeprkka nHTepdelicos: 10 Gigabit Ethernet
(SFP+) 1 40/100 Gigabit Ethernet (QSFP28)

> Bblcokaa nnoTHOCTb NopToB Ha 1RU
> MMpowussogutenbHoctb go 700 Mpps
> bydep namatn o 6 Meant

> Tlloaaep»Ka NPOTOKON0B AMHAMMUYECKOM
MapLLpyTU3aLUn

> TlMoppepKa OCHOBHbIX MPOTOKO/0B CTEKa
IP/MPLS

> PacwwupeHus Tabany, KommyTaumm
MapLwpyTtmsaumm 3a cyet BHewHero TCAM

> lNoppepKKa cuHxpoHusaumm Synck n PTP
(1588v2)

> [1Ba 6n0Ka nutaHua AC nan DC,
KoTopble paboTatoT no cxeme 1+1

> Moaynn oxnaxaeHua c pesepBmpoBaHnem
no cxeme 5+1

> [Dna pata-ueHTpos

> JinA onepaTopos CBA3MU

5 [




KaTanor obopyaoBaHuA U peLleHnin

MopTbl 1/10GE 48
MopTbl 40/100GE 6
MpoussoautenbHocTb, Gbps 800
MpoussoautenoHoctb, Mpps 700

MopTbl ynpasneHua

1x RJ-45 KOHCONbHbINM NOPT,
1x 100/1000Base-T nopT A1 BHEMOAOCHOMO aAMUHUCTPUPOBAHUA,
1x USB 2.0 type A

CPU Intel Xeon D-1548 8-Core/2.0GHz
o3y 2x 16GB DDR4 SO-DIMM
Hakonurtenb 1x 128GB M.2 SSD MLC
Tabauuya MAC no 750K
Tabauua mappyTusaumm IPva: a0 250K
IPv6: pno 64K
Crek metok MPLS 40 4 meToK
::(:g::Te:;:;ﬁcos Ao 32K
Konuuecrso VRF ao 16K
Konuuectso PW 4o 88K
Tabnuua ACL no 48K
VLAN IEEE 802.1Q, QinQ
Mapuwpytusauma static, OSPFv2, OSPFv3, IS-IS, BGP

CX0AMMOCTb U HAZEXHOCTb

BFD, VRRP

MPLS

LDP, RSVP-TE, MPLS PW, VPLS, H-VPLS, L3VPN

Bbe3onacHoOCTb ACL, orpaHuyenme UC, MC n BC Tpaduka (storm-control), CPP
Multicast IGMP, PIM-SM, PIM-DM, Anycast-PIM, MSDP
Qos KnaccuduKkaumsa n nepemapK1MpoBKa L;/L3/MPLS Tpaduka,
mexaHnsmbl WRR/WFQ/SP, WRED, Policy Rate, HQoS
YnpasneHue CLI, TpaH3akumoHHbIn CLI, Telnet, SSHv2, AAA, RADIUS, TACACS+, SNMP, Ping,

1 obcny>KuBaHue

Traceroute, NTP, FTP/TFTP/SFTP, DHCP Relay

MutaHue AC 100-240V nnn DC-48V
Bnoku nutaHua 2x850 Bt
Mopgynu oxnaxkaeHus 6 (5+1)

Fa6aputbi (LUXMXB), mm

43,84x50,19x44

Bec, Kr 9,7 (c 2 6hoKamu NUTaHKUA)
BbicoTa B cTOMKe 1RU

MTBF (Hapa6oTKa Ha OTKas) > 80 000 yacos
Temnepartypa XpaHeHus oT1-40°C go 70 °C
Pabouue Temnepatypbli oT0°Cpo40°C

Pabouan BNaXKHOCTb

oT 5% 00 95% (6e3 KoHAeHcaumm)
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BYAAT

VCPE CEPUN BM10

Cepua BM10 — 370 mapLupyTnsatopsbl, npeaHasHavyeHHble ANA NOAKAYEHUA K MHTepHeT manbix npeanpua-
TWUIA U TEPMUHANOB, CO3aHUA BbICOKOCKOPOCTHOM JIOKA/IbHOM CETU, a TaK¥Ke UCNONb30BaHMNA CEeTU B COCTaBe

cetelr SD-WAN.

MapuwpyTtrsatop BM10 moeT 6biTb 3P PEKTUBHO MCMOMIb30BAH B CNEAYIOLLMX CLLEHAPUAX NPUMEHEHMUS:

> MaccoBoe noggatoueHne notpebutenei
c ucnonb3oBaHuem Zero Touch Provisioning no
NPOBOAHbIM M HECNPOBOAHLIM KaHaNam CBA3N

> ToaKntoyeHme notTpedbuTenen c UCnoab30BaHUEM
Pa3NINYHbIX TEXHOMIOMMI AOCTYNA K CETM OMnepaTopa
csasu: Ethetnet, PPPOE, LTEu T. A.

> WHTerpauma pacnpeneneHHbix opucos v Wwtab-
KBApPTMPbI KOMNAHUKN B 06beANHEHHYIO
CeTb C eAMHbIMU NONAUTUKAMM KayecTBa
obcnyxmnaHus (QoS) n 6esonacHocTH
(ynpaBneHue oocTynom, 3aimTa oT aTaK)

> YaaneHHbln 4OCTYN COTPYAHUKOB K pecypcam
BHYTPEHHEN ceTV NpeanpuaTu1s

> bBbICTpOEe BHEAPEHME HOBbIX YCAYT A1A 60bLLOro
KO/MIMYecTBa KNMEHTOB B pacnpeae/ieHHoW ceTu
C MUHMMaNbHbIMW 3aTPaTaMM1 Ha BHeApeHMe 3a cYeT
MCMNO/1b30BaHUA BUPTYasibHbIX CETEBbLIX GYHKLMIA

KnioueBble ocobeHHOCTU

> CneumanusmpoBaHHas ceTesas niatpopma Ha
ocHoBe npoueccopa Mediatek MT7620a

> 03Y 128 Mb (makcumanbHo 256 MB), SPI Flash 16
MB (makcumanbHo 32 MB)

> CeteBble uHTepodericbl 5XFE RJ-45
(oamH WAN, yeTbipe LAN)

becnposogHasa WAN 1x LTE Cat.4

> becnposogHas cBsizb LAN Wi-Fi 802.11a/b/g/n,
nogaepxka 802.3/802.11u

> Kopryc HacTo/bHbIN C BO3MOXKHOCTbIO KpernieHus
Ha CTeHy

@ > [Ona manoro u cpegHero 6usHeca
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>

MogKntoyeHne noTpebutenen c BbICOKMMMU
TpeboBaHNAMM K LOCTYMHOCTU CBA3M
(baHKOMaTOB, TepMMHaNoB, 0hMCOB NPOaAK)
3a cyet pe3epsuposaHma WAN

Mcnonb3oBaHue B AeTCKMX 1 0O6pa3oBaTeNbHbIX
YyUYpeXRLEHMAX C NPUMEHeHNem «benoro
NHTepHeTa»

Arperaums TeemaTUyYeckmnx 4aHHbIX
B MHYKEHEPHbIX CETAX U C YCTPOMCTB loT

MprmeHeHWe B ceTAX c TpeboBaHMEM
rapaHTMPOBAHHOIO COBNOAEHMA YPOBHSA
obcnyxmnsaHus (SLA) 3a cueT geTanbHOro
MOHWTOPUHIA, CTaTUCTUKM, U3MEPEHUIA
W XKYPHAIMPOBaHMA COObITUIM

OpraHu3auma 10KaNbHOW CeTU C NOAKI0YEHUEM
notpebuteneit becnposogHbim (Wi-Fi)
1 npoBoaHbiM (Ethernet) cnocobom

KnioueBble ocobeHHOCTU

CneumanmsmpoBaHHan ceTeBasn naatdopma Ha
ocHoBe npoueccopa Mediatek MT7621a

03Y 256 Mb, Nor Flash 16 MB

CeteBble nHTepdeincbl 5x GE RJ-45

(oamH WAN, yeTbipe LAN)

BbecnposogHas ceasb WAN 2x LTE Cat.4
becnposoaHan ceasb LAN Wi-Fi 802.11a/b/g/n/ac,
nogaepxka 802.3/802.11u

Mcnonb3yeT He3aBMUCUMMbIE YMMNCETbI ANA
npegoctasneHma Wi-Fi 2.4G n 5.8G

Kopnyc HacToNbHbIM
C BO3MOXHOCTbIO KpenieHus
Ha CTeHy




KaTtanor obopyaoBaHuA 1 peLleHnin

Yuncer Mediatek MT7620a Mediatek MT7621a

RAM DDR2 128MB (MAX DDR2 256MB) DDR3 256MB

FLASH 16MB (MAX 32MB) Nor Flash 16MB

SD 1x Micro SD card slot -

TF = 1x Standard TF card interface

MNopTbl Fast Ethernet

5 (oguH WAN, yeTbipe LAN)
10/100/100M (Auto MDI/MDIX)

MopTbl Gigabit Ethernet

5 (oauH WAN, yeTbipe LAN)
10/100/1000 (Auto MDI/MDIX) IEEE
802.3/802.3u/802.ab

becnpoBogHas ceasb WAN

1x LTE Cat.4, 1x SIM card slot

2x LTE Cat.4, 2x Nano SIM Card,
Support SIM/USIM

becnpoBoaHas ceasb LAN

Wi-Fi 802.11a/b/g/n

Wi-Fi 802.11a/b/g/n/ac MIMO 2x2 Ha
Amana3oHax 2.4G, 5.8G

MopTbl ynpasneHus

1 nopt USB 2.0 type A

1 nopt USB 2.0 type A (USB-nopT He
MCMNO/Ib3yeTca O4HOBPEMEHHO CO
BTOpbIM LTE-moaynem)

PCle

2 BCTPOEHHbIX MHTepdenica mPCle
ons moaynewn 4G

MoppepuBaemble
NPOTOKO/bI

IEEE 802.11n, IEEE 802.11g, IEEE
802.11b, IEEE802.11a,
IEEE 802.3, IEEE 802.3u

2.4G: |IEEE 802.11b/g/n, IEEE
802.11d/h/k

5G: IEEE 802.11a/ac, IEEE
802.11d/e/h/i/k/r/w

IEEE 802.3/802.3u/802.ab

Pabouas yactota

2.4GHz

2.4GHz, 5GHz, 5.8GHz

CKopocTb 6ecnpoBogHoOii
cBA3N

Max. 300Mbps

2.4G Max. 300Mbps; 5.8G Max.
1200Mbps

4 5dbi BHelHWe aHTEHHbI

2 BCeHanpaB/ieHHble
ABYXANanasoHHble aHTeHHb! 5dbi

Aurerte! (e gpition A5G i.:t?e:asﬁigsneHHble aHTeHHbl 5dbi
4G, coBmecTtumble ¢ 3G/2G

LED Power, USB, 2.4G, WAN, LAN1-4 \;Vggmbf\gl 4‘G"1F3‘”er' 2.4G Wi-Hi,

KHonka Reset Reset

MutaHue BHewHui aganTep 12 B 1A BHewHM aganTep 12 B 2.5A

dHepronoTpebneHue <12 Bt <30BT

Pabouasa temnepartypa oT0°Cpo40°C otr0°Cpo40°C

Pabouan BAaXKHOCTb

ot 10% Ao 90% (6e3 KoHAeHcaLumn)

ot 10% no 90% (6e3 KoHAeHcaLmm)

Temnepartypa xpaHeHuUsA

ot—40°Cpao70°C

ot—40°C go 70 °CC

BnaxkHOCTb XpaHeHUuA

ot 10% Ao 90% (6e3 KoHAeHcaumm)

oT 5% £0 90% (6e3 KoHAeHcauun)

B KomnnekKre

AHTeHHbI, aganTtep nutaHus, Ethernet
naT4y-KopA

AHTeHHbI, agantep nuTaHusa, Ethernet
NaTy-KOPA, KPeneXkHble 31eMeHTbI
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BYAAT

CPE BM100-NV

BM100-NV — 3TO cepua mapLupyT1U3aTopos,
npeaHasHayeHHbIX 4149 UCMO/Ib30BaHUA B CETAX
MasbIX U CPeAHUX NPeanpuUATUN.

MapuwpyTtusatopbl cepun BM100-NV moryT
6bITb 3 DEKTMBHO UCMONb30BaHbI B CAeAyO-
WMX CLLeHapUAX NPUMEHEHMA:

> [octyn K ceTn IHTepHeT no KaHanam WAN
(megHbIM, onTyeckomy u LTE);

> KommyTaums v AMHammu4yecKas
MapLpyTU3aLMa B KOPNOPaATUBHOM CeTH;

> TonocoBas cBA3sb (VoIP 1 POTS);

> Cnyx6bl VPN (yaaneHHbIn gocTtyn
COTPYAHWMKOB K KOPMOPATUBHOM CETH);

> QObecneyeHune 6€30NacCHOCTUN BHYTPEHHEW
KOpPNopaTUBHOM ceTu.

MpeacTtaBnatoT U3 ceba peweHUsa, UHTerpu-
pytouwme VPN-mapLwpyTnsaTop, KOMMYyTaTop
Ethernet, Security Appliance, a Takxe nosHo-
dyHKUMoHanbHyto IP-PBX.

MNpenycmoTpeHo COBMeCTHOe MCNOoJib30BaHUe
OAHOTrO NN Heckonbknx WAN-coeanHEHU.

Cny»x6bl QOS BMecTe C NoSIHbIM pa3aeneHnem

cepBucoB obecneymBaloT Ka4eCcTBO CEPBUCOB
ONA NPUNOMKEHUIA B peaibHOM BPEMEHM.
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KnioueBbie ocobeHHOCTH

> CepBM1CHbI MapLUPYyTU3aTOP M KOMMYTATOP
C ro/I0COBbIMM CEPBUCAMMU

> CneumanusnpoBaHHana ceTeBan naatpopma Ha
ocHose npoueccopa NXP LS1024A

> WHtepdelicbl 9x 1GE (LAN 8x RJ-45, WAN RJ-45
nnu Fiber SFP-nopT)

> Tonocosble nHTepdeiicl 8x RJ-11 (2/4/8x FXS,
2/4/6x FXO, 2/4x ISDN BRI)

> becnpoBogHan csizb WAN (onumnoHanbHO)
1x—4x LTE Cat.4 MIMO 2x2

> becnposogHas cBasb LAN (onumoHanbHO)
Wi-Fi 802.11a/ac/b/g/n MIMO 2x2

\%

VPN-mapuwpyTnsaTtop

> Mogenu B HaCTO/IbHOM U1 HAaCTO/IbHO-CTOEYHOM
Kopnyce

> Security Appliance

> SIP, H.323 (onunoHanbHo), MGCP
(onumoHanbHO)

> IP-PBX

> MexaHu3m pa3BepTbiBaHMA 6e3 KacaHuA
(zero-touch)

@ > [LOnamanoro u cpegHero 6usHeca




KaTanor obopyaoBaHuA U peLleHnin

BM100-NV BM100-NV-C BM100-NV-S BM100-NV-X BM100-NV-F

Mpoueccop NXP LS1024A
RAM 1Tb
Flash 128 Mb

KoHconbHbIN nopT

1 KoHcobHbIV NopT RJ-45

LAN

8x 10/100/1000 Base-T RJ-45

100/1000

WAN 10/100/1000 Base-T RJ-45, nopt DSL (RJ-11) Base-X SFP-nopt
DSL (RJ-11)

usB 2x USB 3.0type A 2x USB 2.0 type A

A 802.11b/g/n/ac 802.11b/g/n/ac  802.11b/g/n/ac

Wi-Fi MIMO 2x2 HeT MIMO 2x2 MIMO 2x2 HeT

LTE LTE Cat.4 HeT HeT LTE Cat.4 HeT

Kopnyc, ucnonHexHue HaCTO/NbHbIM HacToNbHO-CTOeYHbIM 1RU

Pasmepbl (LLIXMXB), mm

248x168x43 429x203x44

Ffonocosble NopTbl

8xRJ-11, onuwnu: 2/4/8xFXS, 2/4/6xFXO, 2/4xISDN BRI, DECT

VPN & access server

VPN IPSec, TLS/SSL OpenVPN, L2TP, L2TPv3, PPTP, GRE, VPN pass-through, PPPoE

L2

LAN Switch, 802.1d bridging, 802.1q VLAN, Private VLANs

IPv4, IPv6 support (dual-stack, DS-lite, MAP-T, MAP-E), VRF, RIP v1/v2, OSPF, BGP, Static

= Routing, VRRP, Multihoming, Load-balancing, 3G/4G, Multilink PPP, PPP Server/Proxy
DSL VDSL ¢ ADSL fall-back
IP-cepBUCbI SNTP Client/Server, NAT, PAT 1 DNS relay agent, Dynamic DNS, Radius Server
Multicast IGMP v1/2/3, IGMP Proxy, IGMP Snooping
M3 c SPI, ACL, URL Filter, Virtual Server, DMZ- MAC filtering, VPN IPSec (onunoHanbHo),
be3onacHocTb TLS/SSL OpenVPN, L2TP, L2TPv3 (onuuoHanbHo), PPTP (onunoHanbHo), GRE, VPN pass-
through, PPPoE, 802.1 x, WPS
QoS IP QoS (ToS/DSCP), Ethernet QoS (802.1 p/q CoS), Queuing, rate limitation, fragmentation,
VolP/Buaeo
DSL Forum TR-069, TR-098, TR-1 04, TR-1 81, Be6-nHTEpPdEliCc, BCTPOEHHbIN MOAEM
YnoasneHme (onumoHanbHo), SSH/Telnet, SNMP v1/2¢/3, ping, traceroute, ynpassieHue rno tenedoHy,
P SMS (onumoHanbHo), E-mail / SMS alerts, Syslog, sniffer, zero-touch, asa 06pa3a npoLInBKHM,
WPS, WDS, UPnP IGD, NAT-PMP, Wake on LAN, pacnucaHue, poauTenbCKuii KOHTPOb
CAy6b1 USB cepsep neyvatu, FTP, SMB/CIFS, cepsep UPnP, pe3sepBHOe KONMpoOBaHUE AaHHbIX Yepes

BHeLWHMI moaem LTE

TexHonornu renepoHum

SIP, H.323 (onuunoHanbHo), MGCP (onuyoHanbHo), IP-PBX

[ononHutenbHble
yenyru

nepeagpecaumn BbI30BOB, YAEPrKaHWE BbI30BA, OXKMAAHMeE BbI30Ba, NAPKOBKA BbI30BA3,
MHAMKaLMA 0XKnaaHunsa Bbi3osa (nocpeactsom LED), nepeBog Bbi30Ba, TPEXCTOPOHHASA
cBA3b, 6/IOKMPOBKA AHOHMMHOIO 3BOHKA, YePHbI CMMUCOK, «He BecnokouTb», CLIP (DTMF
and FSK), CLIR, Line Hunting, Hunt Groups, Voice Prompts

lfonocosble Kogeku

G.711 A-law & u-law, onumoHanbHo: G.726-32, GSM, G.729ab, G.723.1, G.722, AMR, Packet
Loss Concealment, VAD / CNG, Adaptive Dynamic Jitter Buffer, G.168, variable tail length
echo cancellation

MnaH Habopa

WEB-uHTepdelic, Abbreviated-Dialing, Speed-Dialing, Call Detail Records, nogaep*kka MSN
/ DDI / IVR, aBTOOTBETUYMK (OMLMOHANbLHO), rofiocoBas noyta: e-mail, wav-format
(onuMoHanbHO), MapLIPYTU3aLLMA IKCTPEHHBIX BbI3OBOB, MCMoAb3oBaHWe PIN ans KoHTponA
Joctyna

dHepronoTpebneHue <24 Bt
BHewWHut agantep 12V DC, 2A /90-240V AC, 50-60Hz
MuTtaHue ana mogenv BM100-NV gononHuTenbHo BCTpoeHHbIM moaynb 802.3af POE, ¢ BHEWHUM

agantepom: 52V DC, 2A

Mopaynu oxnaxkaeHusa

1 (BCTPOEHHbIN)

Pa6bouune Temnepatypbl

ot 0°C go 50 °C

Pa6ouas BNa*KHOCTb

ot 10% no 80% (6e3 KoHaeHcaumn)
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BYAAT

UCPE BM1300-10GX

BM1300-10GX — cepua mapLupyT1M3aTopos,
npesHa3sHAYeHHbIX 418 UCMOb30BaHMA B CETAX
KPYMHbIX U CpeaHUX npeanpuatuin. Takxke
MOTYT BbIMONHATbL B IP-ceTAXx onepaTtopos cBa-
31 QYHKLUMM Ha YPOBHAX arperaumnm 1 goctyna.
Bo3MOXXHO Mcnonb3oBaHMe B COCTaBe ceTel
SD-WAN.

MapuwpyTtmsatopbl BM1300-10GX ncnonbsy-
tOT rTMbKMe mexaHn3mbl QOS Ans ynpasneHus
TpaduKom n cepsrucamm, obecneumsasn Tpeby-
€My0 NPOM3BOAMUTENBHOCTb. B JaHHbIX MapLu-
pyTM3aTOpax eCTb BOSMOMKHOCTb MCMOJIb30Ba-
HUA Tabnny mapwpyTtmsaunm, MAC-agpecos,
ARP 1 ACL c 601bLUMM KONNYECTBOM 3aMUCEN.

MapLpyTr3aTopbl 06/1a4a0T KOMNAKTHbIMU
pasmepamu (1U), ymepeHHbIM 3HepronoTpe-
61eHMeM 1 TENNOBbLIAENEHUEM.

BM1300-10GX nogaeprKMBatOT COBMECTUMYIO
co ctaHgapTtamu OCl (Open Containers Initiative)
TEXHO/IOTUIO KOHTEMHEPHOM BUPTYaNM3aLum,
NO3BOJIAIOLLYI0 HAa CaMOM MapLlpyTM3aTope
3anyCcKaTb Pas3/INYHble CEPBUCHI, TaKME KaK Wnd-
poBaHue TpaduKa, aHTueupyc, IDS/IPS, DHCP,
DNS v mHorue apyrue.
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KnioueBbie ocobeHHOCTH

> LWnpoKnin cnekTp nogaeprnBaemblx GyHKLUMM
W MPOTOKO/I0B YNPaB/eHUA, 3aLLUUTbI,
MapLpyTM3aLmMM U TYHHENMPOBAHMA

> Cneumanu3npoBaHHana ceTeBas naaTtdopma Ha
ocHoBe npotueccopa Intel® Atom™ Processor
C3758 (8 spep, 2,20 u)

> 03Y 16 b, Industrial SSD 128, 1x CF-slot

> CeteBble nHTepdeicol 6x 1GE RJ-45,
4x 10GE SFP+

> becnposogHasa ceasb WAN 1x —4x LTE Cat.4
MIMO 2x2 (onuMoHanbHO)

> becnposogHan cssasb LAN Wi-Fi 802.11a/ac/b/
g/n MIMO 2x2 (onuuoHasibHO)

> PeanusoBaHbl dpyHKLUMN BRAS
> VPN & access server
> TMoppeprkka MPLS

> Kopnyc meTaninyeckmnin ¢ BO3MOXKHOCTbIO
YCTaHOBKM Kak B cTOMKy 19" (oAMH CTOEYHbIM
FOHUT), TaK M HAaCTONbHOTO Pa3MeLLeHMUA

@ > [AnAa manoro u cpeagHero 6usHeca




KaTanor obopyaoBaHuA U peLleHnin

BM1300-10GX-F BM1300-10GX-C | BM1300-10GX-W | BM1300-10GX-L

2x LTE Cat.4 2x LTE Cat.4
Wi-Fi 802.11a/ Wi-Fi 802.11a/

Wi-Fi ac/b/g/n MIMO HeT ac/b/g/n MIMO HeT
2x2 2x2

MopTbl 10GE (SFP+) 4

Moptbl 1GE (RJ-45) 6

MopTbl ynpasneHusa

1 KoHconbHbIN nopT RJ-45, 2 nopTta USB 3.0 type A

RIB

MaKCMManbHoe Yymcao 3anucei: go 1M

VPN & access server

IPSec, L2TP, L2TPv3, GRE (Basic), BGP MPLS IP VPN, VPWS: CCC VPWS, LDP VPWS (Martini),
PW Redundancy, VPLS: Static VPLS, VPLS LDP, VPWS accessing VPLS

L2

LAN Switch, LAG: Manual Load Balansing, LACP Dynamic, VLAN: Port base VLAN, MAC
address VLAN, IP Subnet VLAN, Protocol-base VLAN, Policy-base VLAN, MUX VLAN,
Super-VLAN, Inter-VLAN(L3), VLAN Termination, VLAN Mapping: VLAN-based VLAN
Mapping, MQC-based VLAN Mapping, Q-in-Q: Basic, Selective

L3

Static: IPv4, IPv6, VRF, VRF Lite, RIP (v1, v2), RIPng, OSPF, OSPFv3, IS-IS (IPv4, IPv6) BGP
(3, 4, 4+), Routing Policy, PBR

IP-cepBuchbI

IPv4 Address: Primary Ha uHTepdelice, Secondary Ha nHTepderice, Unnumbered — ceoli
aITOPUTM /1A COXPaHEHMA agpecHoro npoctpaHcTea B BRAS, IPv6 Address: Global
Unicast Addresses, Link-local Addresses, Anycast Addresses, ICMPv6 Packet Control,
Static Neighbors, Neighbor Discovery, Static PMTU, ARP: Static, Dynamic, Proxy —
dyHKumnoHan BRAS, DHCP: Server, Client, Relay, DNS: Client, Proxy, Relay, NAT: Static,
Dynamic, ALG, NAT-PT port forwarding, UDP Helper, IP Performance, DHCPv6: Server,
Relay Agent, Client, DNSv6: Client Static, Client Dynamic, Spoofing, IPv4<->IPv6: IPv6
over IPv4 Tunnel, IPv4 over IPv6 Tunnel

Multicast

IGMP: v1 v2 v3, IGMP Optimizing, IGMP SSM Mapping, IGMP Limit, Basic mode ana
IGMP proxy, PIM [Pv4: PIM-DM; PIM-SM: ASM SSM BFD Silent Anycast RP, MLD, MBGP:
peanusauna mexaHuama RPF check yepes unicast-tabauuy, VLAN Replication:
cTaTM4YecKasa HaCTpPoMKa

MPLS

Static LSP, Specifying Mode TTL: Uniform Mode and Pipe Mode, Packet Load Balancing
Mode: MPLS ECMP, Optimizing: PHP and MTU on an Interface, LDP: Basic,
Synchronization Between LDP and IGP

HA, Reliability

VRRP, BFD

be3onacHocTb

AAA: RADIUS, TACACS, HWTACACS, local base, Level Authorization, Task Authorization,
Configuring the Command-Line Recording Scheme, Configuring Security Hardening, ACL:
Basic ACL, Advanced ACL, Layer 2 ACL, User-Defined ACL, User ACL, ARP Security, Local
Attack Defense: CPU Attack Defense, TCP/IP Attack Defense, Configuring the CAR,
Configuring Management and Service Plane Protection, MFF (MAC-Forced Forwarding),
Attack Defense: Malformed Packet Attacks, Packet Fragment Attacks, TCP SYN Flood
Attacks, Against UDP Flood Attacks, Traffic Suppression and Storm Control, Port Security,
DHCP Snooping, PPoE+, IPSG, Keychain, DAA, Deep Security Defense Configuration (IPS),
PKI (public key infrastructure), SSL, HTTPS, GTSM, MPAC

QoS

8 ouepepgeli Ha nopr, Traffic Policing, Traffic Shaping Configuration, Congestion
Management and Congestion Avoidance Configuration, Class-based QoS Configuration
Global QPPB, HQoS in Common 8-CoS Mode (4acTtuyHas)

YnpasneHue

SNMP (v1 v2 v3), SPAN, RSPAN, Packet Capture, IPFix (v10), Ping, Traceroute, Syslog

MutaHue

MepemeHHbIV ToK: 100-220 B, 50-60 Iy,

dHepronotpebneHune

<300 Bt

Bnoku nutaHua

1x 300 BT (BCTPOEHHbIN)

Mogaynu oxnaxkgeHus

1 (BCTpOEHHBIN)

Fa6apwutbl (LLIXMXB), mm 441x183x45
BbicoTa B cTOlKe 1RU

Bec, Kr 3,1

MTBF > 80 000 vacos
Pabouune Temnepartypbl o1 0°C o 50 °C

Pabouasn BnaXKHOCTb

oT 10% no 80% (6e3 KoHaeHcauum)
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BYAAT

CEPBEP BS-102

r 1
L= PEECTP P31

Cepsep BYJIAT BS-102 — coBpemeHHOe nsge-
/e POCCUICKOro NPOU3BOACTBA, BKIOYEHHOE
B €AMHbIN PEECTP POCCUNCKOM PaNO3NEKTPOH-
HoM npoaykumnu. Cepsep NpeaHasHavyeH ans
NOCTPOEHUs MHPOPMALMOHHbIX CUCTEM C BbICO-
KOM NNOTHOCTbIO BbIYNCNTE/IbHBIX PECYPCOB,
B TOM YMCNe 419 CUCTEM BUPTYanM3aLmu.

BYNNAT BS-102 — ABYXNpPOLECCOPHbIN cepBep
Ha 6a3e BbICOKONPOU3BOAUTENIbHbIX MHOIOA-
AepHbix npoueccopos Intel® Xeon® Scalable.
CepBep npeaHasHayeH 414 YCTaHOBKM B CTOM-
Ky u umeet BbicoTy 1U. [lnckosasa noacmcrema
BK/ItOYAET B cebs 8 C/I0TOB C ropaYen 3amMeHom
ONA YCTAaHOBKM Hakonutenen ¢opm-dpakropa
2,5” (SFF) n nogknto4eHnem K MHTErpupoBaH-
Homy RAID-KOHTpoOAnepy Mo BbICOKONPOU3BO-
anTtenbHomy nHtepdeiicy 12 16/c SAS u gsa cno-
Ta 2,5” pna SATA-HakonuTenen. Cepsep nmeet
BCTPOEHHY0 ceTeByto KapTy Ethernet c asyms
noptamu 10 F6ut/c (SFP+) c ontuyeckumn nnm
MeAHbIMU TPAaHCUBEPAMM, BHYTPEHHUI pasbem
M.2 gnAa ycTaHOBKM HaKonuTenen ¢ uHtepoei-
com SATA u PCl express. YaaneHHoe ynpasnieHue
M MOHUTOPUHT OCYLLLECTBNIAETCA C UCNO/Ib30Ba-
Huem BMC u npotokona IPMI2.0 no BblaeneH-
HOMy nopTy. MTaHWe obecneynBaeTca sHep-
roapdeKTMBHbIM 6/10KOM NUTAHUA C TOPAYEN
3aMeHOM U pe3epBMPOBAHNEM.
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KnioueBbie ocobeHHOCTH

> [1Ba npoueccopa Intel® Xeon® Scalable,
[0 56 PU3MYECKMX NPOLLECCOPHbIX Aaep

> o 1536 I'b onepatusHoi namatn DDR4

> BoceMmb C/I0TOB C ropsAYeit 3ameHon ans
YCTaHOBKM BbICOKOMPOU3BOAUTENbHbIX
Hakonutenem c SAS-uHTepdelicom

> [lBa csioTa c ropAYel 3aMmeHon Ana YyCTaHOBKM
[AMCKOB MoA, onepaLmoHHYO CUCTeMyY

> VIHTerpupoBaHHbI AMCKOBbIN SAS-KOHTpoOANED,
He 3aHuMatowmi cnotbl PCl Express

> MHTerpupoBaHHbIN CETEBOW KOHTPOAIEP
c aAyms noptamu 10 F6umt/c (SFP+),
He 3aHMMatoLW M CyLLLEeCTBYOLWME CNOTbI
PCl Express

> YpaneHHoe ynpasneHue ¢ nogaepkkoi IPMI
no BblAeNEeHHOMY CETEBOMY NOPTY.

> Tpadunyecknint nHTepdeiic ynpasneHuns
N MOHUTOPUHTA

> [na pata-ueHTpoB

> JAnA onepatopos CBA3MU

=N i




KaTtanor obopyaoBaHuA 1 peLleHnin

dopm-pakTop

1U ans yctaHoBKM B 19" cTOWKY, rybuHa ycTpolictBa 680 mm

Mpoueccop

2 x Intel Xeon Scalable Processor / oo 56 sagep

CucremHas namaATb

[o 1536 [6anT:

> 12 cnotos nog moaynn DDR4 RDIMM/LRDIMM 2933/2666/2400 My
> Mopnepskka moaynen DDR4A DCPMM 2666 M,

CnoTbl paclumpeHusn

OguH cnot PCle Gen 3 x16 FHHL

Cnotbl Hakonutenemn

[Jo 11 HakonuTenem, c ropayen 3ameHomn:

> 8x2,5" SAS-3/SATA-3 c RAID 0, 1, 1E, 10, Ha 6a3e SAS3008
> 2x2,5"SATA-3 c RAID 0, 1, Ha 6a3e Intel C622
> 1xM.2 (NGFF) 2242/2280 SATA-3/PCle Gen 3x4

OnuyMoHanbHoO:

> Kapta PClecRAIDO, 1, 5, 6, 10, 50, 60 c Kaw-namsTbto 40 4 I'b
M CyNepKOHAEHCATOPOM

CeTeBble KOHTpOANEPbI

BcTpoeHHble:

> 2 nopTta 10 réut/c SFP+ ¢ meAHbIMU UKW ONTUYECKUMM TPaHCUBEPaMU
> 1 nopt 10/100 M6ut/c RI-45 ans ynpasneHmsa BMC

OnunoHanbHo:
> Kaprta PCle ao 100 réut/c Ethernet/InfiniBand, no 32 réut/c Fiber Channel

YnpasneHue

KoHTponnep ynpasneHua yctponicteom (BMC) Aspeed AST2500:

> [OCTYN K yrpas/ieHno 1 MoHMTOpUHTY Yepe3 WEB-uHTepderic IPMI

> [OCTyn K BUPTYyasibHOMY MOHUTOPY M ynpasneHuto Yepes iKVM/HTMLS
no WEB-uHtepdeiicy IPMI

> [OCTYN K yNpaB/ieHUo U MOHUTOPUHTY Yyepes RESTful-uHrepdeiic,
no cneundurkaymm u ctaHaapty Redfish

Pasbembl BHelwHune

4 nopta USB 3.0, nopt VGA, nopt RS-232
2 nopta SFP+, nopt RJ-45

Bbnok nutaHua

> AC-DC 650 BT, c pesepsupoBaHmem 1+1

OnunoHanbHo:
> DC-DC 650 BT, c pesepsupoBaHuem 1+1
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BYAAT

CEPBEP BS-201

r 1
L= PEECTP P31

Cepsep BY/IAT BS-201 —BK/tOYEH B eAUHbIN peecTp
POCCUNCKOM PAaANO3NEKTPOHHOM NPOAYKLINN.

CepBep ABNAETCA YHUBEPCANbHbIM pPeLeHu-
em O/1A NPUKNAAHbIX UK CNeLManm3npoBaHHbIX
33434, TpebyoLwmx BbICOKOW NPON3BOAUTENBHO-
CTU U HAZEXHOCTM, B TOM YMC/Ie A48 NOCTPOEHMSA
rMNepPKOHBEPreHTHbIX BbIYMCANTEIbHbIX Cpes,

Cepsep BY/IAT BS-201 — ABYyXNPOLECCOPHbIN cep-
Bep Ha 6ase BbICOKONPOM3BOAUTENbHbBIX MHOTO-
aaepHbix npoueccopos Intel® Xeon® Scalable.
CepBep npegHa3HayeH oA yCTaHOBKM B CTOMKY
M umeert BbicoTy 2U. IncKkoBaa noacucTema BKKO-
yaeT B ceba 24 cnoTa c ropaYen sameHomn ans
YCTaHOBKM BbICOKOMPOU3BOANTENbHBIX HAKOMMN-
Tenen dopm-dpakTtopa 2,5” (SFF) c nogknoyeHu-
eM K nHterpmposaHHomy RAID-KoHTpoAnnepy no
nHtepoelicy 12 I6/c SAS uepes SAS-akcnaHaep
6e3 ncnonb3oBaHMA AONONHUTENbHbIX KOHTPOI-
nepos, 3aHMMatoLWmx cywecteytowme cnotbl PCl
Express. [lns ycTaHOBKM ONepaunMoHHOM CUCTEMBI
€CTb ABa AONONHUTENbHbIX cioTa 2,5” ana SATA-
HaKonuTenew Ha 3agHen cTopoHe cepeepa. Cepsep
MMeeT BCTPOEHHYIo ceTeByto KapTy Ethernet c agy-
ma noptamu 10 F6ut/c (SFP+), BHYTpeHHUIA pasbem
M.2 ana ycTaHOBKM HaKkonuTenen c uHtepdencom
SATA n PCl Express. [1na ycTaHOBKWM NAaT pacllm-
peHuna npegycmoTtpeHbl 5 cnotos PCl Express 3.0,
ABa U3 KOTOPbIX N0 16 IMHUI U TPU MO 8 NUHUN.
YnaneHHoe ynpasieHne 1 MOHUTOPUHT OCyLecT-
BAAeTCA ¢ ucnonbzosaHmem BMC un npotokona
IPMI2.0 no BbligeneHHomy nopTty. MutaHne obe-
cneymBaeTca aHeproaPpdeKTMBHbIM BIOKOM NUTa-
HUWA C ropsAYen 3aMeHOM 1 pe3epBMUPOBaAHNEM.
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KnioueBbie ocobeHHOCTH

> [1Ba npoueccopa Intel® Xeon® Scalable,
00 56 dU3MYECKNX NPOLLECCOPHbIX AAeP

> o 1536 b onepatnsHoi namstn DDR4

> 24 cnota c ropsyeli 3aMeHoM 411 YCTaHOBKM
BbICOKOMPOW3BOAMTE/IbHbBIX HAaKOMUTENEl
¢ SAS-nHTepdencom 1 NoAKAYEHNEM Yepes
SAS-3KkcnaHAaep, He TpebytoLme NCNoNb30BaHuUs
MHOTrOKaHa/IbHOro AMCKOBOIO KOHTPO/I/1epa

> [1Ba oTAeNbHbIX CNOTA C FopAYei 3ameHon ana
YCTaHOBKM AMCKOB Mo OnepaLMoHHY0 cuctemy

> MHTerpmMpoBaHHbIN ANCKOBbIN KOHTPOANEP,
He 3aHMmatrowmii cnotbl PCl Express

> [1Ba MHTErpMpoBaHHbIX CETEBbIX MOPTA
10 M6ut/c (SFP+), He 3aHUMatoLWMe
cywectsytowme cnotbl PCl Express

> [Matb cBo6OAHBIX cnotos PCl Express ana
YCTAaHOBKM AOMNOJHUTENbHbIX M1aT PacMpPeHna

> YpaneHHoe ynpasaeHue c nogaepxkon IPMI
no BblAe/1€eHHOMY CeTeBOMY NOPTY

> Tpadunyecknin nHtepdelic ynpasneHus
N MOHUTOPWUHTA

> [AnA pata-ueHTpos

> [Onaonepatopos cBA3U

> [




KaTtanor obopyaoBaHuA 1 peLleHnin

dopm-pakTop

2U anqa yctaHoBKM B 19" cTOMKY, my6uMHa ycTpoicTBa 646 mm

Mpoueccop

2 x Intel Xeon Scalable Processor / oo 56 sagep

CucremHas namaATb

Jo 1536 I'6:

> 12 cnotos nog moaynn DDR4 RDIMM/LRDIMM 2933/2666/2400 My
> Mopnepskka moaynen DDR4A DCPMM 2666 M,

CnoTbl paclwumpeHus

Tpw cnota PCle Gen 3 x8 HHHL
[Ba cnota PCle Gen 3 x16 HHHL

Cnotbl HaKonuTtenewu

[o 27 HakonuTeneun, c ropsyeit 3ameHomn:

> 24 x2,5" SAS-3/SATA-3 cRAID 0, 1, 1E, 10, Ha 6a3e SAS3008
> 2x2,5" SATA-3 c RAID 0, 1, Ha 6a3e Intel C622
> 1xM.2 (NGFF) 2242/2280 SATA-3/PCle Gen 3x4

OnyMoHanbHoO:

> Kapra PClecRAIDO, 1, 5, 6, 10, 50, 60 c Kaw-namsTbto 40 4 I'b
1 cynepKoHAEeHCcaTopoM

CeTteBble KOHTpOAnEepbl

BcTtpoeHHble:

> 2 nopta 10 r6ut/c SFP+ ¢ meAHbIMU UM ONTUYECKUMM TPaHCUBEPaMU
> 1 nopt 10/100 M6uT/c RI-45 ans ynpasnexHmsa BMC

OnuyMoHanbHo:
> Kapta PCle go 100 I6ut/c Ethernet/InfiniBand, oo 32 réut/c Fiber Channel

YnpasneHue

KoHTponnep ynpasneHus yctporicteom (BMC) Aspeed AST2500:

> [OCTyN K YyNpaBaeHWo U MOHUTOPUHTY Yepe3 WEB-uHtepderic IPMI

> [oCTyn K BUPTyasibHOMY MOHUTOPY M ynpasneHuto Yepes iKVM/HTMLS
no WEB-untepdeiicy IPMI

> [OCTYN K yNpaB/ieHUo U MOHUTOPUHTY Yepe3 RESTful-uHtepdeiic,
no cneundurKkaumm n ctaHaapty Redfish

Pa3bembl BHELLHUE

3 nopta USB 3.0, nopt VGA, nopt RS-232
2 nopta SFP+, nopt RJ-45

Bbnok nutaHua

> AC-DC 800 BT uan 1200 BT, ¢ pesepsBupoBaHnem 1+1

OnunoHanbHo:
> DC-DC 800 Bt nau 1200 BT, c pesepsupoBaHnem 1+1
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BYAAT

CEPBEP BS-202

r 1
L= PEECTP P31

Cepsep BY/IAT BS-202 — coBpemeHHOe nsae-
/e POCCUINCKOro NPOU3BOACTBA, BK/IIOYEHHOE
B €4UHbI PEecTp POCCUNCKON PaANOINEKTPOH-
HOW NPOAYKLNN.

CepBep npegHasHayeH 4/19 OpraHM3aLmm BbluMC-
JINTENbHbIX Cpes, TPebyWmX 3HaYUTENbHOM
€MKOCTW JIOKa/IbHOrO ANCKOBOIO MPOCTPAHCTBA,
B TOM YnC/e ANA NOCTPOEHMA TOPU3OHTANIbHO
MacLITabnpyemMbiX OTKa30yCTOMUNBbLIX CUCTEM
XpaHeHUs AaHHbIX 60/1bLOro obbema.

Bynat BS-202 — ABYXNpPOLLECCOPHbIN CepBep Ha
6a3e BbICOKONPOM3BOAMNTENIbHBIX MHOFOSAAEPHbIX
npoueccopos Intel® Xeon® Scalable. Cepsep npea-
Ha3Ha4yeH AN YCTAHOBKM B CTOMKY U MMEET BbICO-
Ty 2U. Inckosaa noacmuctema no3BoasAeT yCTaHo-
BUTb 12 AMCKOB 60AbLLIOK eMKOCTU hopM-daKTopa
3,5” (LFF) c noaknto4eHNEM K MHTErPUPOBAHHO-
My RAID-KoHTponnepy no nHtepdelicy 12 1é/c
SAS yepes SAS-akcnaHaep 6e3 1Ucnosib3oBaHUs
OONONHUTENIbHBIX KOHTPONIEPOB, 3aHUMAIOLLMX
cywectsytowme cnotbl PCl Express. na yctaHOB-
K1 OnepaLMoHHOM CUCTEMbI NPeayCMOTPEHbI 483
cnota 2,5” pna SATA-HakonuTenem Ha 3agHel cTo-
poHe cepBepa. CepBep MMEET BCTPOEHHYIO ceTe-
BYtO KapTy Ethernet ¢ aBymsa noptamu 10 Féut/c
(SFP+), BHyTpeHHMI pasbem M.2 ans yCTaHOBKM
HakonuTenei c uHTepdericom SATA n PCl Express.
[nA yCTaHOBKM NA1AT paclUMpeHUs npeaycMmoTpe-
Hbl 5 cnotos PCl Express 3.0, ABa 13 KOTOpbIX NO
16 AMHWI 1 TPY NO 8 ANHUIA.
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KnioueBbie ocobeHHOCTH

> [1Ba npoueccopa Intel® Xeon® Scalable,
00 56 dU3MYECKNX NPOLLECCOPHbIX AAeP

> o 1536 b onepatnsHoi namstn DDR4

> 24 cnota c ropsyeli 3aMeHoM 411 YCTaHOBKM
BbICOKOMPOM3BOAMUTE/bHbBIX HAaKonuTenen ¢ SAS-
MHTepdbencom 1 nogkaoyeHnem yepes SAS-
3KCMaHAep, He TpebytoLme NCNob30BaHMA
MHOTrOKaHa/IbHOro AMCKOBOIO KOHTPO/I/1epa

> [1Ba oTAeNbHbIX CNOTA C FopAYei 3ameHon ana
YCTaHOBKM AMCKOB Mo OnepaLMoHHY0 cuctemy

> MHTerpmMpoBaHHbIN ANCKOBbIN KOHTPOANEP,
He 3aHMmatrowmii cnotbl PCl Express

> [Ba vHTerpmpoBaHHbIX ceTeBbix nopTa 10
réut/c (SFP+), He 3aHMMatOLLMeE CyLLECTBYIOLIME
cnotbl PCl Express

> [Matb cBo6OAHBIX cnotos PCl Express ana
YCTAaHOBKM AOMNOJHUTENbHbIX M1aT PacMpPeHna

> YpaneHHoe ynpasaeHue c nogaepxkon IPMI
no BblAe/1€eHHOMY CeTeBOMY NOPTY

> Tpadunyecknin nHtepdelic ynpasneHus
N MOHUTOPWUHTA

> [AnA pata-ueHTpos

> [Onaonepatopos cBA3U

> [




KaTtanor obopyaoBaHuA 1 peLleHnin

dopm-pakTop

2U ansa yctaHoBKM B 19" cTOMKY, my6uMHa ycTpoicTBa 680 mm

Mpoueccop

2 x Intel Xeon Scalable Processor / oo 56 sagep

CucremHas namaATb

[o 1536 [6anT:

> 12 cnotos nog moaynn DDR4 RDIMM/LRDIMM 2933/2666/2400 My
> Mopnepskka moaynen DDR4A DCPMM 2666 M,

CnoTbl paclwumpeHus

Tpw cnota PCle Gen 3 x8 HHHL
[Ba cnota PCle Gen 3 x16 HHHL

Cnotbl HaKonuTtenewu

[o 15 HakonuTeneun, c ropsayeit 3ameHomn:

> 12 x3,5" SAS-3/SATA-3 cRAID 0, 1, 1E, 10, Ha 6a3e SAS3008
> 2x2,5" SATA-3 c RAID 0, 1, Ha 6a3e Intel C622
> 1x M.2 (NGFF) 2242/2280 SATA-3/PCle Gen 3 x4

OnyMoHanbHoO:

> Kapra PClecRAIDO, 1, 5, 6, 10, 50, 60 c Kaw-namsTbto 40 4 I'b
1 cynepKoHAEeHCcaTopoM

CeTteBble KOHTpOAnEepbl

BcTtpoeHHble:

> 2 nopta 10 r6ut/c SFP+ ¢ meAHbIMU UM ONTUYECKUMM TPaHCUBEPaMU
> 1 nopt 10/100 M6uT/c RI-45 ans ynpasnexHmsa BMC

OnuyMoHanbHo:
> Kapta PCle go 100 I6ut/c Ethernet/InfiniBand, oo 32 réut/c Fiber Channel

YnpasneHue

KoHTponnep ynpasneHus yctporicteom (BMC) Aspeed AST2500:

> [OCTyN K YyNpaBaeHWo U MOHUTOPUHTY Yepe3 WEB-uHtepderic IPMI

> [oCTyn K BUPTyasibHOMY MOHUTOPY M ynpasneHuto Yepes iKVM/HTMLS
no WEB-untepdeiicy IPMI

> [OCTYN K yNpaB/ieHUo U MOHUTOPUHTY Yepe3 RESTful-uHtepdeiic,
no cneundurKkaumm n ctaHaapty Redfish

Pa3bembl BHELLHUE

3 nopta USB 3.0, nopt VGA, nopt RS-232
2 nopta SFP+, nopt RJ-45

Bbnok nutaHua

> AC-DC 800 BT uan 1200 BT, ¢ pesepsBupoBaHnem 1+1

OnunoHanbHo:
> DC-DC 800 Bt nau 1200 BT, c pesepsupoBaHnem 1+1
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BYAAT

CXM B-DSS-500-RD

Cuctema xpaHeHua aaHHbix BYJIAT B-DSS-500-
RD — 310 coBpemeHHOe n3genme poccuiicko-
ro NPou3BOACTBa, 0becneynBatoLLee BbICOKYHO
[OCTYNMHOCTb, HAAEXHOCTb U H6osibline 0bbe-
Mbl XpaHeHMA gaHHbIX. Cuctema npegHasHa-
yeHa A8 UCNONb30BaHMA B CUCTEMAX BUP-
Tyanusauum, ynpasneHna 6asamm AaHHbIX
(CYB/), apxnBMpOBaHuUA, pe3epBHOro KONMpo-
BaHMA, $annoBOro XxpaHeHus, BuaeoHabaoae-
HWUW, NOTOKOBOIO BUAEO U ANA APYIMX 33434
UT-cuctem npepnpuaTtua.

B-DSS-500-RD npeacTtasnseTt coboi ABYXKOH-
TPOJINEPHYIO LEHTPAIM30BAHHYIO CUCTEMY XPa-
HeHWs AaHHbIX. KOHTpoiepbl NpeacTaBaaoT
cobon cepBepbl CTAaHAAPTHON APXUTEKTYPbI
Intel n umetoT rMbKMe BO3MOXKHOCTM NO Hapa-
LWMBAHUIO BbIYUCUTENBHOW MOLLHOCTM U CeTe-
BbiX (Front-End) nntepdeiicos. KoHTponnepsol
BbIMOJIHEHbI B BUAE MOAY/NEN C ropaYein 3ame-
HoM. KOHTpo/iepHan NosKa no3BosiseT ycTa-
HOBUTb A0 24 AUCKOB, BONbLWION €MKOCTHU
dopm-pakTopos 3,5 (LFF) n BbicOKONpous-
BOAMUTE/IbHbIX Hakonutenen popm-pakTopa
2,5” (SFF). OnAa yBennyeHua AUCKOBOro npo-
CTPAHCTBA BO3MOKHO noaKkntoyeHne no SAS-
NHTepdency CTaHAaPTHbLIX MOIOK PacLUMpPEHMUs,
noaaepusatowmx ancku 3,5 (LFF) u 2,5” (SFF).
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KnioueBbie ocobeHHOCTH

> OTKa30yCTON4YMBanA ABYXKOHTPOMNEPHas
LEeHTPa/IM30BaHHaA CUCTEeMa XPaHeHMA JaHHbIX

> Wcnonb3oBaHWe CTaHAAPTHbIX CEPBEPHbIX
KOMMOHEHTOB, NO3BO/AIOLLEE CHU3UTb 3aTPaThl
Ha 06C/yKMBaHME M MOAEPHMU3ALMIO CUCTEMbI

> BblcOKONpoOn3BOAUTENbHbIN BA04YHbIN (SAN)
n parnosbin goctyn (NAS)

> bonblon 06beM AMCKOBOTO NPOCTPAHCTBA NpU
MCNOJIb30BaHUN XKeCTKUX ANCKOB U BbICOKanA
CcTabunbHaa nponssoguTenbHOCTb B all-flash
KOHbUrypaLmm

> bonblloe KoNM4ecTBo BHelwHMX (Front-End)
nHTepdelicos

> TpocToe ynpasaeHue C UCNOIb30BaHNEM
rpaduyeckoro nHTepdenca Ha PycCKom fA3biKe

> YnpaBfieHWe ocyLecTBAsAETCA Yepes
WEB-nHTepdeinc Ha pyccKom A3bike
M C UCNO/b30BaHMEM KOMaHAHOW cTpoku (CLI)

> CneumanbHoe nporpammHoe obecneyeHune
AMCKOBOIO MacCMBa BK/HOYEHO B POCCUIACKUIA
peecTp NporpaMmHoro obecneyeHus

> [na pata-ueHTpoB

> JinA onepatopos CBA3MU

> [




KaTtanor obopyaoBaHuA 1 peLleHnin

Konunuecteo KOHTponnepos

2

Kopnyc

4U

BbnoK nutaHma

OTkaszoycTonumsbii 1+1, 1300 BT

Kon-Bo gucKoB B waccy (Makc.)

24

Tun guckos

HDD/SSD; SAS/NL-SAS; LFF/SFF

MaKcumanbHoe KonmyecTso
OVUCKOB

[o 600 (c ncnonbzoBaHWe BHELIHWUX ANCKOBbIX MacCUMBOB)

Kaw-namartb

128 I'b cTaHpapTHO; A0 3 T makcMmanbHO

MpoToKonbl gocryna

NAS-npoTokonbl: NFS, SMB, AFP, FTP
SAN-npoTtokonsbl: FC, IB-SRP, iSCSI, iSER, SAS

CeTeBble MHTepdelichbl

Fiber Channel 16 n 32 I6/c; Ethernet 10, 25 1 100 6/c

MNoapepKuBaemble ypoBHU
RAID

RAIDO, 1,5, 6, TP, 10, 50, 60, 70, N+M

WHTepdelicbl ynpaBneHus

WEB-uHTepdenc, KomaHaHaA CTPOKa

MoapeprKuBaemble
nnatdopmbl BUPTYaNU3aLmnm

VMware ESX 3.5/4.0/4.1/5.0/5.1/5.5/6.0; KVM (Kernel-based Virtual Machine),
RHEV (Red Hat Enterprise Virtualization),
Microsoft Hyper-V Server, XenServer

MoppepxuBaemble
onepauMoHHble CUCTeMDbI

Microsoft Windows Server, Microsoft Windows, Red Hat Linux, SuSE,
ALT Linux, Astra Linux, Cent OS Linux, Ubuntu Linux; Solaris 10

®dyHKUMOHan

> [OBYXKOHTpOANEPHbIN pexxum, MPIO, ALUA

> All Flash Array (BbicokonpoussoguTesbHblit RAID-maccus s
SSD-HakonuTenem)

SSD-K3llMpoBaHMe Ha YTeHue/3annch
Silent Data Corruption (3alLMTa OT CKPbITOrO NOBPEKAEHWUA AaHHbIX)
Fast Recontruction (6bicTpas peKoOHCTPYKLMA MaccCUBOB)

vV VvV VvV Vv

Partial Reconstruction (BoccTaHOB/IEHME TO/IbKO MOBPEXAEHHOM 06/1aCTH
YKECTKOro AMcKa)

> Random optimization (onTmmnsaumsa cay4altHOro AOCTyna A4S BblAeeHHbIX
pa3aenos)

> Performance Monitoring (cKOpoCTb NepeAaym AaHHbIX, BPEMA OTKAUKa,
obbem nepegaBaembix gaHHbIX (RAID, LUN, anvac nHMumaTopa, ceccus,
TapreT, TPaccMpoBKa))

> Drive Scan (cKaHMpOBaHMe NOBEPXHOCTU AMCKOB Ha YTEHME M 3amnuch)

> QoS (camoobyyatowanca TexHonorna QoS aaa aBTOMaTUYECKOro
BbICTAB/IEHUA MPUOPUTETA KPUTUYECKU BAXKHbIM BU3HEC-NPUIOKEHUAM)

> PenavKaums AaHHbIX (CUHXPOHHbIN/AaCUHXPOHHbIN PEXKUM)
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BYAAT
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CYETUMKM INIEKTPUYECKOM SHEPTUM CTaTUYeCcKMe ogHodasHble MHTeNIeKTyanbHble BY/1IAT-32 npeaHa-
3HAYeHbl 419 U3MEPEHUIN U yYeTa aKTUBHOM M PEAKTUBHOM 3N1EKTPUYECKON IHEPTUMN B pacnpesenmu-
Te/IbHbIX U BHYTPEHHUX 04HO}A3HbIX ABYXNPOBOAHbLIX SNEKTPUYECKMX CETAX C HAaNpPsAXKeHMemM nepe-
MeHHOro ToKa 0,23 KB NpOMbILLI/IEHHOM YacTOTbl, @ TaKXe ANA U3MEPEHMA HAMNPAKEHMA U YacCTOTbl
nepemeHHOro TOKa.

CyeTumk, NpeaHa3HaAYeHHbIW 15 YCTAaHOBKKU HA OMopy, HE MMeeT BCTPOEHHOro aucnnaea. Ana cHs-
TMA NOKa3aHUIM CO CYETYMKA UCNONb3yeTca MObunbHbIN TenedoH ¢ OC Android unum iOS ¢ pyHKUMEN
Bluetooth n yctaHoBneHHbIM NpunoxkeHmnem « MY BY/TAT».

CYEeTUYMK MMEET BCTPOEHHbIM AUCT/IEN, HA KOTOPOM OTODPArKatoTCA TEKYLLME 3HAYEHUS:
> paTbl U BpeMeHU;

> noTpebaeHHOWN 3/1eKTPO3HepPruu;

> aKTUBHOM M PEAKTUBHOM MOLLHOCTU, HAaMNPAXKeHUs, TOKa MU 4acToThbl;

> notpebaeHHOMN 3HepPrnmn Ha KOHeL, NoCAeAHEero NPOrpaMmmMmMpyemMoro pacieTHoro nepnoaa
CYMMapHO M N0 30HHbIM Tapudam.

CooTBeTCTBYHOLWMMM CUMBOIAMM ob03HavatoTcs:

> paboTocnocobHOCTb;
> Hanpas/ieHWe NepeToka MOLLHOCTU (Mpuem nan otaaya);

> napameTpbl Ka4ecTBa 3NEKTPOIHEPTUMN (HOPMUPOBAHHOE UM HEHOPMUPOBAHHOE 3HaYeHNe
HaNPAXKEHUA U YacToTbl);

> OTKPbITUE KNEMMHOM KPbILWKMK;

> BO3JelCcTBME Ha CYETYMK MArHMTHbIM nosem cabie 150 mTh.
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KaTanor obopyaoBaHuA U peLleHnin

CrapToBbIiA TOK Ic, MA 10
Yucno tapudos no4
Yucno TapudpHbIX 30H no 24
Bpemsa xpaHeHUA JaHHbIX NPU OTCYTCTBUMU NUTAHUA, NeT 30
MoTtpebnsemas MOLLHOCTb CYETYUKA, B-A, He 6onee 2

Ouana3oH nsmepeHusa ¢hasHoro/nMHeRHOro
HanNpPA)KeHUs NepemeHHOro ToKa, B

0,75-UHom po 1,2-UHom

Konunyectso onTMyecKux UcnbitTateNibHbIX BbIXOA0B

¢ napametpamu no NOCT 31818.11-2012 .
CpOK c/y»K6bl BCTPOEHHOI0 UCTOYHUKA NOCTOAHHOIO 25
TOKa, /1eT, He MeHee
Knacc 3awutbl OT NPOHMKHOBEHUA NbI/I U BOADI P65
no FOCT 14254-2015
EMKOCTb CHETHOro mexaHusma, Bt 1,8-1016
CKOpOCTb Nepepavm faHHbIX MO ONTUYECKOMY MOPTY,

9600
6ut/c, He meHee
CKopoCTb Nepesavu AaHHbIX No uHtepdeiicy RS-485, 9600
6ut/c, He meHee
CKopoCTb NepeAauun AaHHbIX NO UHTepdency 10
Ethernet, M6ut/c, He meHee
CKopoCTb Nepegaun gaHHbIX no TexHonorun NB loT/ 25
LTE CAT-NB, K6ut/c, He meHee
Macca, Kr, He 6onee 2
Fa6apuTHble pasmepbl usgenusa (LLUxrxB), mm 160x135x77*
CpepHAa HapaboTKa Ha OTKas, 4, He meHee 320 000
CpepaHMii CPOK cnyKbbl, net 30

Onsa nepenaym AaHHbIX CYETYMKM MOTYT UMETb BCTPOEHHbIE MHTEPENCHI Mepeaaym AaHHbIX:

> RS-485; > GSM/GPRS/EDGE u LTE/CAT-M/CAT-NB;

> ONTUYECKU NopT; > LTE/Cat-M1 u LTE/Cat-NB-IoT (3GPP Rel.13);
> CAN; > LoRaWAN.

> Ethernet 10/100 Base-T;

* Mo omdenbHomy 3akasy (LLIxIxB), He 6onee 145x75x740 mm. 45
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CYETUYMKN /TEKTPUYECKOMN IHEPTUN CTaTUUECKME TpexdasHble MHTeNNeKTyanbHbie BY/IAT-32.3 npea-
Ha3Ha4YeHbl AN1A U3MEPEHMA U y4eTa aKTUBHOM U PEAKTUBHOM 3/IEKTPUYECKON SHEPTMM, MOKa3aTenemn
KauyecTBa 3/1EKTPUYECKOM SHEPTMM (OTKIOHEHME YAaCTOTbl, YCTAHOBUBLLIEECS OTK/IOHEHME HanpsAXKe-
HWA) B CUCTEMAX 3/1EKTPOCHABKeHUs YacToTol 50 My, B pacnpeaennTenbHblX U BHYTPEHHUX Tpexdas-
HbIX YETbIPEXNPOBOAHbIX 3/IEKTPUUYECKUX CETAX C HaNpaAXKeHnem nepemeHHoro Toka 0,23/0,4 KB npo-
MbILW/IEHHOM YaCTOTbl, @ TAK¥XKe A8 U3MEPEHMA HANPAXKEHMA M YACTOTbl NePEMEHHOTO TOKa.

[lBa BapnaHTa NCNOIHEHUA:

> [pAMOro BKNAOYEHUS;

> [onyKOCBEHHOrO BKAOYEHMSA (C UCNONb30BaHMEM TPAaHCHOPMATOPOB TOKA). TaKKe MMeeTcs
BO3MOXHOCTb YCTaHOBKM Ha ONOPY IMHUK 3neKTponepeaay npu NnomoLmn 6aHaaKHOM NeHTbl,
npoAeBaemol Yepes crneunanbHOe KpenaeHne Ha cueTynke. NMpm aTom CHETUMK He MMmeeT
BCTPOEHHOro aucnaea. Jna CHATUA NOKa3aHUIM CO CHETUYMKA MCNONb3yeTcA MOBUAbHbIN TenedoH
¢ OC Android nnu iOS ¢ ¢yHKumel Bluetooth n yctaHoBneHHbIM NpunoxkeHmnem «UMY BYJIAT».
MoaKNtoYeHNE MOHTaXKHbIX MPOBOAOB K CYETUMKY OCYLLECTBAETCA Yepe3 HaXKMMHbIE KNeMMbI
WP-PLUG Direct Plug c ucnono3osaHnem HakoHe4dHnkos WP-PLUG Direct Plug Cbl Cnnctr.
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KaTanor obopyaoBaHuA U peLleHnin

Tun BKAlOYEHUA u,eneﬁ Hanpﬂ)KEHMFI/TOKa

HernocpeacTBeHHOE WA TpaHCchopMaTopHoe

lMocToAHHaA cyeTymnKa B peXunmax renemetTpuun

1 nosepku, umn./(KBt-u) (Mmn./(kBap-u)) ot 800 Ao 64 000
HomuHaNbHbIN TOK I oA 5;10
MakcumanbHbIi TOK |, A: 60; 80: 100

— ANA CYETYMKOB HENOCPEeACTBEHHOro BKAOYEHUSA 7510

— BNA CYETYUKOB TPAHCHOPMATOPHOIO BKAOYEHUSA =
HomuHanbHoe ¢pasHoe/nnHeliHOe HanpaXeHue 3x230/400
U¢.H0M/Un.uom’ B

MNpeaenbl aonyckaemoit OTHOCUTENbHOM

NorpewwHoCcTM U3MepPeHnit cpeaHeKBagpPaTUYECKoro 11,0

3HAYeHMA CUNbl NepeMeHHOro ToKa, %

[nana3oH nsmepeHUi yCTaHOBUBLLEFOCA OTKIOHEHUA
HanpsaxeHua 6U(Y), B

or0,2.U _ no01,2-U

M

Yucno Tapudos, He meHee 4
Yucno TapudHbIX 30H, HE MeHee 8
NoTtpebnsaemas mowHocTb, B-A, He 6onee 2

Pabouue ycnoBMA U3MEPEHMUIA:
— TemnepaTypa OKpyKatoLuei cpeabl

ot—40 °C go +70 °C

— OTHOCUTE/IbHasA BNIAXKHOCTb NpU TemnepaType [0 98%
OKpYy:KatoLuero Bosgyxa +25 °C

CpepHaa HapaboTKa Ha OTKas, 4 320000

CpeaHuii CpOK cnyKbbl, net 30

CpOoK coxpaHeHusi UHpopmaLumn

B SHEpProHe3aBUCUMOWN NAMATU NPU OTKIIOUEHUU 30

nnuTaHuA, 1eT, He MmeHee

[Ons nepenaym AaHHbIX CHETYMKM MOTYT UMETb BCTPOEHHbIE MHTEPdENCHI Nepeaaydn AaHHbIX:

RS-485;

ONTMYECKUI NOPT;

CAN;

Ethernet 10/100 Base-T;

v VvV VvV Vv

> GSM/GPRS/EDGE n LTE/CAT-M/CAT-NB;
> LTE/Cat-M1 u LTE/Cat-NB-loT (3GPP Rel.13);
> LoRaWAN.
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CHETHUK MMTTYJTbCOB

BL-C5

CyeTumKk umnynbcos BL—C5 ncnonb3yeTtcs Ans aBTOMATU3MPOBAHHOIO BeAeHUsA yyeTa 06 bemMoB noTpe-
615eMOTr0 2IEKTPUYECTBA, TopAYEl U X0/I0AHOM BOAbI, @ TaKMKe A1A NOAKAOUYEHUA AATYMKOB C CYXUM
KOHTaKTOM. CYETUMK MOXKeT BbITb NOAKAIOYEH K N106bIM Npnbopam yyeTa C MMNYAbCHbIM BbIXOAOM.
MpumeHseTca ANAa NOCTPOEHMA CUCTEM aBTOMATM3MPOBAHHOTO y4eTa.

FabaputHble pa3amepbl, MM, He 6onee

151x70x50

CTeneHb 3awWwMTbl KOpnyca

IP65

Twun anemeHTa NUTaAHUA

1 x CR18505 3B (CbemHblit)

Knacc ycrpoiictea LoRaWAN A

Cnocob6 akTusauuu B ceth LoORaWAN OTAA
YacTtoTHbI naaH RU864

Tun aHTEeHHbI BCTPOEHHasnA
YyBCTBUTENBHOCTD, ABbM -138
BbiIxogHaA MOLWWHOCTb NepegaTynka, mBr 25

UHpukauma paboTbl ycTpoiicTBa

[ABYXLBETHbIN cBETOANOA, (3eN1eHbIN, KpacHbI)

[atumk Bo34eiCcTBUA MarHUTom

aa

TemnepaTypHbIi peXKUm aKcnayaTaumum

o1—30 °C go +55 °C
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KaTanor obopyaoBaHuA U peLleHnin

CTALUMOHAPHbIV OATYUK LLIYMA

BL-NS5

BL-NS5 — cTauMoHapHbI A4aT4mK, NpeAHa3HauYeHHbI 4719 USMEPEHUA YPOBHSA LLIYMa OKPYKaloLLen
cpeabl B aAnanasoHe ot 30 ab ao 120 ab 1 nepeaayn gaHHbIX N0 6ecnpoBOAHON CBA3U COMMacHoO
HacTpoeHHOMY rpaduKy. Bo3aMOXKHOCTb KOHTPO/IMPOBATL YPOBEHD LIYMa B rOPOACKOM cpese C y4e-

ToM TpeboBaHMIM 3aKOHOAATENIbCTBA.

YcTpolicTBo nepeaaeT MHGOPMALIMIO O COCTOSHUM AATYMKOB MO PaaMoKaHay c MOMOLLbIO MoAay el

cBA3n LoRaWAN mam NB-loT.

FabaputHbie pasmepbl, MM, He 6onee

220x380

CTeneHb 3awWMTbl KOpnyca

IP67

Tun anemeHTa NUTaHUA

1 x ER18505 3B cbeMHblIi

Knacc ycrpoiictea LoORaWAN A

Cnoco6 akTuBauuu B cet LoORaWAN OTAA
YacToTHbI naaH RU864

Tun aHTeHHbI BCTPOEHHasA
YyBCcTBUTENIBHOCTD, ABbM -138
BbiIxogHaA MoOLWHOCTb NepepaTynka, mBr 25

[nanasoH nsmepeHuit 3ByKOBOro AaB/ieHns

ot 30 go 120 gb

HanpaBneHHOCTb MUKpPOdOHaA

BceHal'IpaBl'IEHHblﬁ

Tun mukpodoHa M3MC
AKTMBaLUA MarHUTOM aa
Tvn paTtumnka KOHLLeBUMK

TemnepaTypHbIA PeXKUm 3KcnayaTauum

ot—30 °C go +55 °C

opk-bulat.ru
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DATHK KOHTPOJIA OTKPbITUA
JIOKOB BL-MH5

BL-MHS5 — faTynK KOHTPOAA OTKPLITUA JIOKOB C KOHLLEBUKOM MCNOJMb3yeTca ANA AeTeKTUPOBaHUA
M nepenayn B ANCMNETYEPCKY cnyxby nHbopmaumm o pakTax HeCaHKLLMOHUPOBAHHOIO BCKPbI-
TUA NOKOB Konoaues cNaboToOUYHbIX KOMMYHUKALUMOHHBIX CeTel, KaHaIn3aLumMm u Apyrux o6 bEeKToB.
[NlomoraeT npeAoTBPaTUTL: HE3aKOHHOE NMPOHNKHOBEHME B KONOAE3HOE NMOMELLEHNE U NOBPpeXaeHne
KOMMYHWKALMIA, HECAHKLMOHMPOBAHHbIE BPE3KM B KOMMYHUKALLMK, BOPOBCTBO KOI0AE3HbIX JIFOKOB,
nageHue Nogen B OTKPbITbIE KONOALbI.

YcTpolicTtBo nepeaaeT MHGOPMALIMIO O COCTOSHUM AATYMKOB MO PaAMOKaHaNy C MOMOLLbIO Moay/iel
cBA3n LoRaWAN wnnan NB-loT.

S s

FabaputHble pasamepbl, Mm, He 6onee

145x66x40

CreneHb 3aWmTbl KOpnyca

IP67

Tun anemeHTa NUTaHUA

1 x CR18505 3B cbemHblIi

Knacc ycrpoictea LoRaWAN A
Cnoco6 akTnsauuu B cetn LoORaWAN OTAA
YacToTHbIM NnaH RU864

Tun aHTEHHDbI

BCTPOEHHaA NN BHELWWHAA aHTEHHA

YyBCTBUTENIBHOCTb, ABbM

-138

BbIxogHaA MOLWHOCTb NepegaTynka, mBt

25

NHpuKauma paboTbl ycTpoiicTea

OBYXL,BETHbIV CBETOAMOZ, (3eN1EHbIN,
KpacHbli1)

AKTMBaLUA MAarHUTOM

na

Twun gaTtumKa

KOHUEBUK

TemnepaTypHbIi peXKUm 3KcnayaTauum

o140 °C go +70 °C
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KaTtanor obopyaoBaHuA 1 peLleHnin

OATHNK MOHUTOPUHTA
HAMNOJIHEHHOCTU KOHTEVNHEPA

TKO BL-GS5

BL-GS5 — gaT4nMK MOHUTOPUHIA HAaMNOJIHEHHO-
CTW KOHTelHepa TBepAbIX KOMMYHA/IbHbIX OTXO-
noB (TKO) ncnonbsyetca gna oTCNeXUBAHUA
CTeneHun 3anoNHEeHUA, MeCTONON0XKeHMUA, CObblI-
TUW BbITPY3KM B MyCOPOBO3 KOHTEMHEPOB ANA
TBEPAbIX KOMMYHa/IbHbIX OTXOA0B C Nepeaa-
yen MHOPMaLMKM B AUCMIETYEPCKYHO CAYXKOY no
6ecnpoBoaHOWM ceTw.

YCTPOIACTBO OCHALLLEHO ONTUYECKUM Aa/IbHOME-
POM, AaTYMKOM TEMMEPATYPbI, aKCENEPOMETPOM
“ Mmoaynem nosuumoHmnposaHma GPS/T/TOHACC
(onumsa). YctponcTeo nepenaet MHGoOpMaLuto
0 COCTOAHMM JATYMKOB MO PagNOKaHaNy C MOMO-
wbto moaynei ceasn LoRaWAN vnam NB-loT.

OnTUYyecKkui ganbHomep NO3BOJIAET UCNO/b-
30BaTb YCTPOMCTBO A/151 CTENEHWN 3aNONHEHHO-
CTM KOHTenHepa. [lanbHomep onpeaensaeT pac-
CTOAHME OT MecCTa PacnoNoXKeHUA AAaTYNKA A0
BEPXHEW rpaHuLbl mycopa. Akcenepometp 1 GPS
NO3BONAIOT ONpeaenaeT nepemeLLeHNA KOHTeN-
Hepa, B TOM Yncne cobbiTUA BbIFPy3KM Mycopa
B MYCOPOBO3 C MPMBA3KOM NO KOOpPAMHATAM
N BPEMEeHM, a JaTYnK TeMmnepaTypbl — BO3ropa-
HWe B KOHTEMHepe.

HaTtumk BL-GS5 nmeet aBTOHOMHOE NuUTaHue.
YCTPOMCTBO MMeeT KOMMNAKTHbI dopmbak-
TOP, BbIMYCKAETCA B 3aLMLLEHHOM UCMOJIHEHUMU
N MOHTMpYyeTCcA nocpeacTsom 2 unu 4 6ontos
K MeCTy KpenaeHus.

Coen g

Fa6apuTHble pa3mepbl, MM, He 6onee 151x70x50

CreneHb 3aWmTbl KOpnyca P67

Tun anemeHTa NUTaHUA 1 x CR18505 3B cbeMHbIH
Knacc ycrpoiictBa LoRaWAN A

Cnoco6 akTuBauuu B ceth LoORaWAN OTAA

YacToTHbIM NnaH RU864

Tun aHTEHHbI BCTPOEHHas
YyBCTBUTENIBHOCTD, ABbM -138

BbixogHaA MOLLHOCTb NepepaTynmka, MmBt 25

UHpuKauma paboTbl ycTpoiicTBa

[OBYXLBETHbIN cBETOANOA, (3EN1EHbIN, KPACHbIN)
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CTAUMNOHAPHAA BECTTPOBOHAA
KHOTKA BL-SB5S

BL-SB5S — cTaumoHapHan 6ecnpoBoaHas KHOMKa, NnpeaHasHavYeHHas AadA nocbi/IKM COObLEHUN
0 HarkaTum no npotokony LoRaWAN. HacTponKku cueHapueB HaxKaTuA 4atoT BO3MOXKHOCTb pacluu-
PEHHOTO CNeKTpa NPMMEHEHUS AaHHOIO YCTPOMCTBA W He TPebyT A0ONO/IHUTENBbHOW NPOKIAAKN
KabenbHbIx ceTel. [prmepbl YCTAaHOBKM KHOMKKU: B 60/IbHUYHbIX ManaTax A Bbi30Ba MeAULMHCKO-
ro COTPYAHMKa, B rTMNepmapKeTax A5 Bbl30Ba COTPYAHWMKA OTAENA, B CynepMapKeTax ANAa Bbl30Ba
aAMUHUCTPATMBHOIO NePCoHana.

FabaputHble pa3amepbl, MM, He 6onee 70x24

CreneHb 3aLuUTbl KOpnyca IP41

Tun anemeHTa NUTaHUA ABe cbeMHble 6aTapenkn popmata AAA
Knacc ycrpoiictea LoRaWAN A

Cnocob6 akTusauuu B cetu LoRaWAN OTAA

YacTtoTHbI naaH RU864

Tun aHTEHHbI BCTPOEHHas

WHauKauua [BYXLBETHbI CBETOAMOL, (KPaCHbIN, 3e/1eHblIi)
BbixogHaA MOLWHOCTb NepegaTynka, mBt 25

> KOpPOTKOE oAMHapHOe HaxKaTue

> pnvTtenbHoe (bonee Tpex CeKyHA) oguHapHoe
MNopaepKuBaemble TUMbI COO6LLEHMIA HaxaTtue

> [BOMHOE HaxaTue

> TpoiHOe HaxaTue

TemnepaTypHbiii peXKUM SKCnayaTaLum na
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BYAAT

00O «BYNAT»

Poccunsa, 121471, MockBa,
yn. PAbuHoBas, 4. 26, CTp. 2, 3T. 7, KOMH. 2
+7 (495) 87030 44

hr@opk-bulat.ru S(

www.opk-bulat.ru

CKOnKoBO




