YTBepkaaw:

3aMeCcTHUTENlb TEXHHYECKOTrO0
IUPEKTOopa [0 Pa3BUTHUIO

é;' ’; V4 B.H. AkynsmuH

[TAO BbamuadopMCBsI3b

TexHudueckue
TpeOOBaHUS

K KOMMyTaTopam aoctyna B2B

Cor1acoBaHo:

Havansauk PLIYCC M N.]1. baekeHoB

&7
Hauansauxk OPCC ‘@#W/ﬂ)/ : N.A. Tumodeen

Hauyansauk O2C %"V J1.B. Iu1g

3aM. TeXHHYECKOIo
IUpeKTopa -
0 SKCIUTyaTaluu - b N.X. KaneMeTseB

Va 2016




%m el TexHuuueckre TpeOoBanHs K KoMMyTaTopaM jaoctyna B2B

Penakums: 1/2016 Crp.2u3 17
Oraasienune

oy PR RN FIBNIOTR IR s cxessmmssnsaocnssicrs s bemsasss s ins s s e T SRS LTS AR SRR M, 3
L. HA3HATEHHEE. ....cccorneneacansrmesiavessossosassesessassennsassnsansanassssansansanessanisnssbssisnsassotsnsanssasinesssisastsssossdassonass -
2. TepMHHBI, ONPENENCHUA M COKPALLICHH M  o.vvereesesrssssnsnasessasnessosessnssesssssssssssstssssntssessssassssssssssensasnes 4
T 6011 ) 4
4. TpeGosanus K 000pYAOBaHHIO KOMMYTaTOPOB A0CTYNA B2B ..o 5
5. TpeGoBaHUS K IPOH3BOJHTEIIO OOOPYMOBAHKS «.cvveurenrenisnereesstssostassesssssesiessnsesisssssasssssssasnas 13
6. TpeGoBaHWS K COCTABY IOCTABIAEMOHN JOKYMEHTAM . c.cveurerenrsesrsnesesnesentasentesessssssinasesniesanes IE]
7. TpeGoBaHMs K FAPAHTHHHBIM OOA3ATEIBCTBAM. ...cuceterenreiesessssnsesseresnssassssesssnsstssesessssessasssnssonsasas 14
8,  TPEOOBAEIT K PEMOEITY isnunssssns vossomasssssiosss s ot vy 105 55 5 S s av oS svo s Sesers s ius svs 15
9. TpeboBaHHS K KOHTPOJIbHO-U3MEPUTEIBHOM ATIMAPATYPE c.vevemerrersenserirssssessessansnnassnessessnsasans 15
10. TpebGoBaHus K Y4eOHO-TPEHHPOBOUYHBIM CPEICTBAM ..ovveurererrrsessessessesostosessessessisssissiesssnesnases 15
11.  TpeOOBAHHS K HCITBITAHIAM ....cuvieuisreassrersenrsesssessesssasasssesssassessaesssesst st sssssanesneessnssnnesnnssnesnsss 16
12.  TpeGoBaHUs K YCIOBUSAM TPAHCIIOPTHUPOBKH H XPAHEHHS 1.vevvevveueerersensennesesessssiesiinssnsasssnes 16
13.  TEOOBAEHE K MOBTRECY. o cxioissesiasan s b o ne s e S S 3 A s H S YoV S T 55 16
14. XpaHSHHE H ADXHBHPOBEEIIE .icuxussussasssss sisssifsdsssivonins inssss s sssssassss ssssiosssssianasissisnssnsnaiosesissasonis 17




e

Texnuyeckue TpebOBaHUS K KOMMYyTaTopaM jaocTyna B2B

Penakuusi: 1/2016 Crp.3u3 17
Jlvcr. perncTpanuu H3MeHeHHH
Ne Jara Ornucanue BHECEHHBIX U3MEHEHHH ABTOD
penaKiuu pelaKIuu
JOKyMEHTa | [IOKYMEHTa

1

25.01.2016 BBeneH Brnepsbie




O
& © Bashtel

Texuuueckue TpeboBanus K KOMMyTaTopam joctyna B2B

Penakuus: 1/2016 Crp.4u3 17

1. HasnauyeHue

Hacrosmmii JOKYMEHT COIEPXKHT HHOpManuiO O TpebOBaHMAX K
000pYI0BaHHIO KOMMYTAaTOPOB JOCTYIIA /s [IPOBEACHHS TCHACPOB Ha ITOCTABKY
[TAO «bamHPOpMCBA3bY.

2. TepmuHBI, oNpeeIeHHs] H COKPALIEHHUS

B HacToOsIEM JJOKYMEHTE UCIIONB3YIOTCS CIIEAYIOIIHME ONpeIeIeHHUS:
3akazuuk - [IAO «bamueGopMCBA3h»;

TMocrasmuk - [TocTaBIIHK 060PYIOBAHHS KOMMYTATOPOB 10CTYIIA.

B HacToOsILIEM JOKYMEHTE HCIIOIB3YIOTCS CIEAYIOIINE COKPAILCHHUS:

K] - KomMyTarop aocTyna;

ETTH - Ethernet To The Home (crmoco nocTosHHOTO MOAKIIOYEHHMS

k VHTepuery no mpotokony Ethernet ¢ mpokIaakoi onTHYECKOro Kabess 10
KayKOTO MOAKIIIOYAEMOro JI0Ma);

FTTB - Fiber to the Building (apxuTeKTypa KOMIIbIOTEPHOM CETH, B KOTOPOH OT y3J1a
CBSI3H JIO 3/1aHHs, B KOTOPOM pacrosaraeTcs abOHEHT, JOXOIUT BOJIOKOHHO-
OIITHYECKHUil Kabelp, Jajee 10 abOHEHTa - MEIHBIH Kabelb);

VLAN - Virtual Local Access Network (BupTyanbHas JIOKalbHas CETh);
VoIP - Voice over IP (nepenaua ronocoBoi nHopmanuu 1o IP);

[ITT]T - [ITHpOoKOIIOIOCHBIH OCTYI B CETh I€pe/iadyd TaHHBIX;

PVC - Permanent Virtual Circuit (mocTOSHHBIH BUPTYaIbHbIH KaHAI);

CPE - Customer premises equipment (a00OHEHTCKOE 000OPY/I0BaHHE);

MDK MexayHapoaHas 3eKTPOTEXHUYECKas KOMUCCHS;

MCD MexayHapoHBbIH COX03 IEKTPOCBA3M.

3. Oowmas uHpopmanus
KoMMyTarop J0CTyIa SBISETCS OKOHEYHBIM YCTPOHCTBOM CETH JOCTYIA ONEparopa u
IpeaHa3Ha4YeH [UTs MOAKTIoUeHHs KIHeHTOoB. KJI 10/KeH OBITh YKOMIUIEKTOBAH OHHM
u Gomee MarumcTpaibHbiMH mnopramu Gigabit Ethernet m 8 mopramu moctyna ¢
ucronp3oBanueM cranjgapra Fast Ethernet 10/100 (100Base-TX) wmm 10/100/1000
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Gigabit Ethernet 1I'6ut/c (1000BASE-T).

‘4. TpeGoBanusi K 000PYI0OBaHHIO KOMMYTATOPOB A0ocTyna B2B

4.1 Hnrepdeiicn

4.1.1 Konu4ecTBO MOPTOB AOCTyIa — He MeHee §;

4.1.2 Unrepdeiicel gocryna - RJ-45 10/100 Base-TX mm 10/100/1000 1000BASE-T;

4.1.3 Uplink nopts! — 1 mmu 2-x combo GE 10/100/1000 1000BASE-T, 1000BASE-X SFP
(SFP — crangaptHbiii Form factor)

4.1.4 TloanepkKa aBTOMATHYECKOTro onpeaeneHue noakmodenns MDI/MDIX.

4.2 Kommyranus

4.2.1 ®abpuka KOMMYTaLlHHU:

e s yerpoiictea ¢ 1 GE untepdeiicamu ne menee 3,6 ['6ut/c;

e Ui ycTpoiicTsa ¢ 2-mst GE untepdeiicamu He menee 5,8 I'0ut/c;

4.2.2 Pasmep Oydepa kaapoB — He MeHee 256 KbaiiT;

4.2.3 Pazmep Tabmuisl MAC-anpecoB — He MeHee 4K.
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4.3 VYnpasiaeHne TpadpHKOM

4.3.1 Tlomnepxka npotokooB rpynns! Spanning Tree (RSTP, MSTP), BPDU ¢unstpos
Ha Ka)kKJI0M KJIHEHTCKOM IIOpTY (mstp ZOJDKHO TOAepkuBaTh 64 instance);

'4.3.2 B npoluiecce BBIIOTHEHHS 3arpy3KH KOMMYTATOPa MOPThI HE JIOJIXKHBI ITPOITYyCKaTh
TpadHK ¥ y4aCTBOBATH B Iepenade Tpaduka, u3yueHnd MAC-aipecoB U U3MEHECHUH
TOIIOJIOTHH, JIO 3aBeplIeHus rpouecca 3arpy3ku;3. lloanep:kka 4k craTuyecknx
VLAN, nmogaep:kka Ha noptax GHUIsTpalMy BXOIAIINX TETMPOBAHHBIX MMAKETOB;

4.3.3 Tlognepskka MEXaHH3Ma H30JSLIKK TOPTOB (port-isolation);

4.3.4 Topuepskka npotokosa 802.1ad (QinQ), port-based u selective QinQ - ycranoska S-
VLAN g 3asucumocts ot C-VLAN;, noxnepxka 3ananus ethertype6. [lognepxka
PROTOCOL-BASED VLAN selection;

4.3.5 Tlopnepsxka oGHApyKeHHs U ynpasneHus broadcast, unknown unicast 1 multicast
IITOPMOB Ha KaXKIOM [IOPTY, HE3aBHCHMO OT APYTHX IIOPTOB ¢ maroM 64 x6ur/c, ¢
paszesbHON HACTPOMKOI Kaxoro napamerpa. Hactpansaemas renepanus Syslog
coobmenus 1 reHepauns SNMP Trap o HacTynieHHH COOBITHS IIPEBBIIEHHS
nopora;

4.3.6 Tlomnepxka Jumbo Frame He menee 2030baiir;
4.3.7 Tloanmepxxka npotokona LACP, o0bearHeHHe He MeHee 4 IOPTOB B IPYIILY;
4.3.8 Ilomnmepka IpoOTOKOJIa 00Hapy)keHus ogqHocTopoHHUX MUHKOB (UDLD);

4.3.9 IToxnepxka mac-based vlan (1o/mxHa 66ITE Bo3MOXHOCTE 3a1aHKS TPEDHKCOB (HE
MmeHee 64 npedrKcoB));

4.3.10 [Tomnepixkka ip-based vlan, Ha ocHoBe pacmupeHHBIX ACL.
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4.4

BesonacHocTh

4.4.1 Tloanepsxkka Port security reneparus Syslog coobimenus u renepauust SNMP Trap o
HACTYIUICHHH COOBITHS cpabaThIBaHUs MEXaHU3Ma;

'4.4.2 OrpaunyeHue komuyecTBa MAC-anpecoB Ha OPT;

4.4.3 TNonnepsKKa ONpe/eIeHus NeTelb Ha mopTy npH BeikTodeHHOM STP (Non-stp loop-
detect);

4.4 .4 TloaepskKa OmpeaeieHus nereis Ha nopty npu BkmodeHHoM STP (STP Loop
Guard) B ciy4ae Koraa 6JI0OKMPOBaHHbIA IIOPT B CJIEACTBHH aBapuH/OMHOKH

nepectaér nosnydars BPDU u nepexonut B cocrosiuue forwarding;

4.4.5 Bo3MOXKHOCTh YCTAHOBKH ITApoJist Ha bootrom (B TOM 4HcIIe He yepes bootrom);

4.4.6 Static IP/MAC binding/ARP Inspection;

4.4.7 Iognepxka [P Source Guard;

4.4.8 Ilognep:xxxka DHCP Option 82;

4.4.9 Tonnepxka Gpynxuun PPPoE Intermediate Agent (PPPoE Plus);

4.4.10 [IpenotBpanienre ARP Spoofing;

44.11 Momnutopusr 1 3amura CPU ¢ paszenenneM 1o npoieccam (KM 10 THILY
TpaguKa);

44.12 Hpe,I[CTaBJIeHI/Ie'HH(bOpMaHHH o mapoJe B CLI u daiine kondurypamuu B

4.4.13 3amu(POBAHHOM BHJE.

4.5 Tpedopanus aas Opt 82

4.5.1 3nauenne Opt82 momxkuo otmpaBisaThess kak ASCII mmm HEX crpoka, dopmar
3a71aeTcs

KOH(Hrypauuei 000pyaoBaHHUs.
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4.5.2 Tpebosanus s Remote-1D (uneHTHGHKATOP KOMMYTAaTOpa A0CTYIIA)
4.5.3 3naveHre JOKHO HACTPAaMBATHCA KaK IIPOM3BOJIbHAS CTPOKA.
~ 4.5.4 Tpe6osanus ans Circuit-ID (1aeHTHPHKATOP IOPTa JOCTYIIA)

4.5.5 3HaueHME JODKHO COJEpKaTh 00s3aTelbHbIE IapaMeTpbl «HAeHTHOHKATOP Imaccu/
uaeHTHHEKaTOp HHTepdeiica/ naeHTHGUKaTop Viany.

4.5.6 Tonnepxxa DHCP Snooping ¢ HacTpoiikoii 1711 oTAeabHOTO vian.

4.5.7 Ilpu npocmorpe Tabmunsl DHCP Snooping B BeIBOAE 0043aTE€bHO HATHYHE
mapameTpa OcTaBLIerocs BpeMeHH apensl (Lease time).
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4.6 ¥Ynpas.ieHue

4.6.1 Tlomnepxxa Telnet, SSH v1/v2, SNMP v2c/v3. He menee 8 ceccui;
" 4.6.2 He meHee 2-x untepdeiicos vlan ipv4, u He MeHe 2-X ipv6;

4.6.3 Toanepxka NTP 1 aBTOMaTHYECKOr0 IIEPEX0/1a Ha JIETHEE BpeMs,

4.6.4 3epkanupoBaHHe IIOPTOB ¢ BO3ZMOXKHOCTBIO HAacTpoliku cHaTHsA 802.1q MeTOK ¢
sepkamupyemoro Tpabduka. [Toxnepxka RSPAN;

4.6.5 Hanuume KOHCOJIBHOTO yIpaBiieHHs 10 npotokony RS-232, cranaapr pazeema
KoHconsHOTO mopTa RS232 mnu RJ45;

4.6.6 Bo3MOKHOCTE COXpaHeHHA (aiiia KOHQUTIypallMK B TCKCTOBOM BHIIE, C
MOCJIEYIOIIAM BOCCTAHOBICHHEM MTOJTHOH KOH(QHIYpallik KOMMYTATOpPa IIPH €€
OOHYJIEHUH [IyTeM BCTaBKH JIaHHOTO TEKCTOBOTO (aiiia B OKHO TEpMUHANA Yepes3
Oydep obmeHa;

4.6.7 Tenepauus Syslog cooOmeHu# MPH H3MEHEHUH COCTOSHUS KOH(MHTYpaliy
YCTPOMCTBA;

4.6.8 VauBuayaapHO HacTpauBaeMas sl Kax0ro nopra noceuika SNMP trap mo
H3MEHEHHIO COCTOSHMS;

4.6.9 Accounting BBoaumbIx koman 1o npotokory TACACS+/RADIUS u Syslog;

4.6.10 [Tonnepsxkka aropusanuy u ayreHTHOHKauuu TACACS+/RADIUS npu
YAaJICHHOM '
4.6.11 JIOCTYIIe K KOMMYTATOpY € pa3/ie/IeHHEM YPOBHEH IpaB J0CTYIIA I

YUETHBIX 3aIHCEH M0JIb30BaTeNeH;

4.6.12 [Tonnepsxkka ping (IPv4/IPv6) u traceroute (IPv4/IPv6);

4.6.13 [Momgnepxka TFTP/FTP ans 3arpysku ¢aitnos [10;

4.6.14 [Moanepxka Xmodem fyist 3arpy3Ku/BeIrpy3ku daitnos 10, kordurypanuii,
JIOTOB;

4.6.15 B03MOKHOCTE aBTOKOH(DHTYpHpPOBaHUS KoMMyTaTopa, ooHoBieHue 110 u

bootrom ¢ momousro DHCP omuii;

4.6.16 B03MOKHOCTE XpaHeHHs He MeHee 2-X oOpa3os 10 u 2-x daiinos
KOH(UTYypaIiH;
4.6.17 B03MOXHOCTB 3aIIHCH CHCTEMHBIX COODIIEHHH U IPHMEHIEMBIX

KOH(DUTYPALMOHHBIX KOMaHl Ha HeproHe3aBUCUMYIO mamsTh (Bo flash).
B03MOXHOCTE OrpaHHYEHHS pa3Mepa XpaHuMoro ¢aiia.;
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4.6.18 Bo3moskHOCTS KoHpurypuposanus speed duplex capabilities Ha moprax RJ-
45:;
_4.6.19 Bo3MOXHOCTH BHIKIKOYEHHSA mac-learning B 3a1aHHbIX vlan (OIIHOHAIIBHO);
'4.6.20 B03MOKHOCTB IIPOCMOTPa CEPUITHOr0 HoMepa KOMMYyTaTopa K HHOopMaLluH

o sfp moxyne (4epes cli 1 snmp);

4.6.21 BosmosxHOCTh ipocMoTpa HHGopManun DDM ¢ moxyns SFP B CLI
uHTepdekice;
4.6.22 [Toutepxka ¢pyHKIMOHANa virtual cable test (A3MepeHne mapaMeTpoB

MeIHOro Kabes);
4.6.23 BosmoxkHocTh oToOpaxenus Uptime noptos yepes cli 1 snmp;

4.6.24 DuKCHpOBaHHAs NPUBSI3KA SNMP HHAEKCOB K (PU3HYECKHM IIOpTaM (He
3aBHCAIIAS OT KOHGUTYpAIMH U IOPsIKa KOHQUTYPHPOBAHHS);

4.6.25 MIB (6ubrorexn SNMP) momKHBI IpeaocTaBiIaThes mpoussoauTenem K/
0e3 3aKII0ueHHs KaKuX Ju00 JOMOJHUTEBHBIX COTTAIeHHH Yepes myOIngHo-
JOCTYITHBIHM pecypc Ha caiiTe KOMIIAHHH [IPOM3BOIMTES;

4.6.26 B03MOKHOCTB MPOCMOTPa OJJHOM KOMaHI0# HacTpoek Ha HHTepdeiice:
HACTPOEK (pU3HIECKHX TTapaMeTpoB, pexumMa paboTsl L2, mpunaanexsocts VLAN,
npumeHéHnble noauTuky 1 ACL Ha nmopty, Hactpoiiku nporokonos L2 (STP, LACP,
LLDP).

4.6.27 B03MOXHOCTE IPOCMOTpPa OJHOH KOMaHI0H cOCTOSHUS HHTEpdelica:
(pH3HYIECKOro/ TOrH4ecKoro, KOIMYeCTBa NPHHATHIX/OTIPAB/IEHHBIX ITAKETOB C
paszeneHreM o TnaM (unicast/broadest/multicast), konuuecTBa OMKOOK ¢
pasjieleHHeM IO THIIaM, KOJIMYeCTBa OTOPOLIEHHBIX ITAaKETOB Ioc/ie MexanusMa QoS,
yCpeIHEHHON CKOPOCTH Iepeiauk/IpuéMa, BpeMEHH 110CIIe NOC/IeIHEH aKTHBHOCTH
Ha in ¥ out. BO3MOXHOCTb 3aJaHHs BPEMEHH YCPEAHEHUS I10Ka3areseH CUéTUNKOB
(MHHHUMAIIBHOE 3HA4YEHHUE 5 CeK).

4.6.28 Bo3MoxHOCTB TpocMOTp cocTosHUA QOS odepeneii: 3arpyKeHHOCTH,
KOJIMYECTBA MOCTYIHMBLIKX [TAKETOB, KOJIMYECTBO OTOPOIICHHBIX TAaKETOB, LI
Ka)XJ10ro uHTepdeiica.

4.6.29 [Ipu mpocMOTpe BpeMeHH paboThl yCTpoicTBa (uptime)/COCTOAHMSA
YCTPOMCTBA HEOOXOAUMO YKa3aHHEe IPHUMHEI IIOC/IEIHEH Tepe3arpy3ki yCTpoHCTBa:
10 MUTAHUIO, 110 3aIIPOCy aIMHHHCTPATOpPa, Nepe3arpy3ka IpH BO3HHKHOBECHHH
KPUTHYECKOTO COCTOSTHHUS.

4.6.30 JIO/KHA MMETHCS BO3MOJKHOCTB OT/IaJKH (debug) OCHOBHOIO IIPUMEHSEMOTI0
¢dyuxunonana: DHCP snooping, Port security, STP, IGMP, MVR, LACP. Ilpu atom
JIOJKHBI BBIBOJUTHCS/JIOTHPOBAThCs 0OOMEH COOOLIEHUSIMH U BceX (Da3 IPOTOKOIIOB.
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4.6.31 B03MOXHOCTh MpHBEIEHHs HACTPOEK HHTep(eiica B COCTOSHHUE 1O
YMOJTYaHHIO OJIHOM KoMaHo# (ananor cisco — default interface).
4.7 Tlopmep:kka cnucka KoHTpos JocTyna (ACL)
4.7.1 Tlonnepxka He menee 100 ACL pasHoro Tuma;
4.7.2 Tlonnepxka ACL Ha ocHOBE MOPTOB;

4.7.3 Topnepxka ACL nHa ocHoBe MAC-anpecoB - MACL (3anpemennsie MAC-anpeca
HE JOJDKHBI H3Y4aThCs);

4.7.4 Tlonnepxka ACL Ha ocHoBe [P anpecos;

4.7.5 Monnepxka ACL Ha ocroBe noptos TCP/UDP;
4.7.6 Tlonnepxka ACL Ha ocHose 802.1p;

4.7.7 Tonnepxka ACL Ha ocHoBe TOS;

4.7.8 Tloanepxka ACL Ha ocHose DSCP;

4.7.9 Toanepxka ACL Ha ocHoe VLAN ID;

4.7.10 [Moanepxka ACL Ha ocHose Ether Type.
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4.8

KaudecTBo 00ciay:kHBaHHUS

4.8.1 Tlommepxxka IEEE 802.1p u DSCP CoS ne MmeHee 4 ouepeiei (0/1Ha U3 HUX €
YyPOBHEM OOCITY)KHBaHHs «strict priority») Ha KaIbli IOPT, BO3MOKHOCTb
pacmpenensTs quana3zoH 3Hadenni CoS 802.1p B Ty Wik HHYIO 04epe/lb Ha MOPTY.
Pacnipenenenue no odepeasm Ha ocHoe DSCP;

4.8.2 OYHKIHI OrPaHAYEHHS CKOPOCTH JUIS BXOJAIIETO H HCXOAAIEro Tpaduka (rate
limit) Ha Ka:Ka0M OPTY ¢ maroM 8 KOHUT/C.

4.8.3 Tlopnepxka nepeMapkupoBku Tpaduka oxun 802.1p priority B apyroi, oman DSCP
npuopuTeT B aApyro#, 802.1p 8 DSCP, DSCP 8 802.1p.

4.8.4 Tlognepka anropuT™MoB paboTsl ¢ ouepeasmu WRR/WFQ, Streect Priority (SP),
SP+WRR

4.9 I'pynnoBble PacCBLIKH

4.9.1 ITonnepxka IGMP Snooping/Filtering v1/v2/v3, MVR;

4.9.2 Tlonnepxka IGMP Snooping v2 1 v3 01HOBpPeMEHHO /10 256 IpyIil, TEXHOJIOTHH
IGMP «Fast Leave» Ha Kax/10M NOPTY OTAEIBHO OT APYTHX;

4.9.3 IGMP ¢unbTpanus Ha KaxIoM IopTy ¢ BosmoxknocTeio 3a1anus 10 10
IIPOM3BOJIBHBIX AMANAa30HOB MHOI0A/IPECHON PACChUIKH.

4.9.4 Tlomnepxka IGMP-snooping-per-VLAN (B03MOXHOCTE BKIIIOYEHHS ¥ BBIKIIFOUCHHS
IGMPsnooping B kaxaom VLAN). ITo ymomuanuto IGMP-snooping nomkeH ObITh
oTKII04EH BO BeceX VLAN.

4.10 IMomaep:xka IPv6

4.10.1
4.10.2
4.10.3

4.10.4

[Toxnepskka IPv6 aiist ynpasieHus;
[Toxnepsxka IPvé ACL;
[Toxnepxka [IPv6 ICMP;

[Tonnepxka IPv6 B monsx DHCP Option 82 u PPPoE Plus.
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4.11 PusnyecKHe H YIEKTPHYECKHE XapPAKTePHCTHKH

4.11.1
4112

4.11.3

JTuanaszon pabounx remneparyp 0 CO - +50 CO;
BosmoxHocTh yeranoBkd B 19", 1 U, rmyOuna He 6osee 250 Mm;

Pacronoxenue: mopTel JocTymna, uplink-u, KOHCOIBHBIN NOPT - Ha NepeIHeH

[IaHeJId, MOOYJIH ITHTAaHHA - Ha HepQZ[Heﬁ IMTaHEJIH (OHI_[I/IOHEUILHO);

4.11.4
4.11.5
4.11.6

4.11.7

BerpoenHslit HeTOUHMK 3ekTponuTanus 190-250 Bonbr;
MaxkcumanbHas noTpebiisemMas MOIIHOCTD He Ooiee 12 Br;
OtcyTcTBHE BEHTHISTODOB;

Jlnana3zoH OTHOCHTEJIBHOM BIQXKHOCTH Bo3yxa Ipu padbote 20-80%

5. TpeGoBaHHS K NPOH3BOAHUTENI0 000PYAOBAHMS

5.1 Heobxoaumo HamTuure COOCTBEHHOIO ITPOM3BOCTBA C MOIIHOCTRIO BBINIYCKA
IPOLYKIUH, C1IOc0OHO# obecneunts notpedHocTH [TAO «bamuapopMCcBa3E» B
000pyIOBaHHH.

5.2 O06ecneuenue nocraBok obopynosanus Ha ckiaan [TAO «bammuHbOpMCBSA3E.

5.3

54

Heo0x01uM0 HAJTMUHE PYCCKOS3BIMHON TEXHHYECKOH NMOUIEPKKH 110 cxeme 24xX7.

Hanuune nMHEHKH KOMMYTAaTOPOB JOCTYIIA C HE MEHEe YeM 2-Ms MOJEISAMHU Pa3HOH

IIOPTOBOM EMKOCTH.

6. TpeGoBaHHs K COCTaBY OCTABJ/ISIEMOH JOKYMEHTAHH
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6.1 IlocTaBIIMKOM JOJDKHEI OBITH IIPECTABIEHBI JAHHBIE O NPEIaraéMoi K IOCTaBKe
JKCILIyaTallHOHHO-TEXHHYECKOH JOKYMEHTAIMH B COCTaBe U 00BEMeE IOCTATOYHOM
JUIS OCYLIECTBICHHS MOHTa)Xa, BBOJIA B OKCILIyaTallMIO0 ¥ TEXHHYECKOIO
ob6cnyskuBaHus (BKIHOUAs TEXHHYECKUE OINUCAHMUS, HHCTPYKIIMH 110 IKCILTyaTall|H,
PYKOBOJICTBA 10 MOHT&)Xy M BBOJY B KCILTyaTallHIO, PYKOBO/ICTBA OIIEpPaTOpa U
aIMHHHCTPATOPA BCEX IOJCHCTEM, TUIIOBBIE HACTPOHKH 000PYIOBaHMS
KOMMYTATOPOB JIOCTYIIA JUIsl OpraHKu3allly NPEeaoCTaBIeH s yeuyT kientam [TAO
«BamuHbOpPMCB3b Y, pyKoBOACTBa 0 HHCTAL ALK 10, monaHoe onucanue Beex
peaTM30BaHHBIX TPOTOKOJIBHBIX CTEKOB HHTEP(EHCOB, ONMCAHHE IIPOrPaMM H
METOIUK MCIILITAHH) 000pyIOBaHHS KOMMYTATOPOB J0CTYNA, BKJIKOYas BXOASIIKE B
COCTaB MOKYIHBIE (Y TPETBHX CTOPOH) allllapaTHO-IIPOrpaMMHBIE CPE/ICTBA.

6.2 Bcd moKyMeHTalus J0/DKHA COOTBETCTBOBATH IIPHHATHIM cTaHaapTaM. [o
BO3MOYKHOCTH, JOJDKHBI OBITH HCIIOIB30BAHBI CTAHIAPTH3HPOBAHHBIE CUMBOJIBI H
TepMHHBI, pekoMeHaoBanHble MCD 1 MOK.

6.3  JlomyckaeTcs MOCTaBKa CXeM U crenu(UKalHi Ha aHIIHACKOM SA3BIKE.

6.4  JloKyMeHTAllUs Ha PyCCKOM SI3BIKE JOJIKHA [IOCTaBJIAThLCA KaK B II€4aTaHHOM BHIE,
TaK ¥ B 3nekTpoHHOM Buze (Ha CD-ROM B dpopmate Adobe Acrobat i MS
OFFICE). Mcnonp30Banye Apyroro IporpaMMHOT0 00eceyeHHs JOIDKHO ObITh
COTrJIaCOBaHO ¢ 3aKa3uHKOM JOIOIHHUTENBHO.

6.5 Hamuuue MIB- daiinos.

6.6 Bes mpoayKums I0/DKHA HMETh JeHCTBYIOMHMH cepTuduKar «PoceBsass» Ha
KOMMYTATOPBI JOCTYIIA, H HHYIO Pa3pellHTeIbHYIO JOKYMEHTAIHMIO B COOTBETCTBUH
¢ JeCTBYIOLIMM 3aKOHOAaTeTbcTBOM PO 1715t npuMeHeHus Ha ceTH cBssH [TAO
«bamuHpOPMCBA3b Y.

7. TpeGoBaHHusI K rapaHTHHHBIM 00513aTe/ILCTBAM

7.1 TlocTaBIIMK JOKEH rapaHTHPOBATE COOTBETCTBHE KAaueCcTBa 000PY10BaHUs
TpeGOBAHUAM HACTOSIIMX TEXHUYECKUX TPeOOBaHMH.

7.2 Hanmaune cepBHCHOTO LIEHTPA U CIIYKOBI TEXHHYECKOH MMOIIEPIKKH Ha
teppuTopuH Poccuiickoi Qenepanyi.

7.3 I'apanTHHAHBIA CPOK JODKEH OBITh HE MEHEe 24 MeCsAIIeB C MOMEHTA BBOJA B
neicTBUE 000PYAOBaHHUS.

7.4 B Teyenwue rapanTuitHoro cpoka [loctaBmuK J0MIKEH IPOU3BOIUTD
0e3B03ME3/IHYIO 3aMEHY WIH PeMOHT 00opynoBaHus. ['apanTuu He
PacIpocTpaHsioTes Ha Ae(eKThl, BO3HHKAIOIIHE BCJIEICTBHE HEKOMIIETEHTHOTO
obparmieHus, 00CTyKUBaHHS, XPAHEHHs ¥ TPAHCIIOPTHPOBAHHMS.

7.5 Tlocne ucTedenus rapanTuitHoro cpoka [loctaBimk qomkeH o0ecneunTs 1o
AonoiaHATensHOMY Horosopy o [1I'0O niatayro noctasky 3UII B Teuenue Bcero
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cpoKa cyx0b1 060pyaoBanus. COCTaB M yCIIOBUS IIOCTABKH IIOCJIErapaHTHHHOTO
3UI1 1omKHBI OTOBapHBATHCS JOIOIHHTEIBHO.

7.6 ITocTaBIIMK JO/DKEH IIPEACTaBUTh JaHHbIE 0 HeoOxoanuMoM Komiulekte 3UIT s
obecreueHus SKCIUTyaTaluy 000py10BaHHs B TEYEHHE FApaHTHHHOIO CPOKa, €
y4eTOM reorpadHuaecKoro pazHeceHHsl npeanoiaraeMoi KoHGUrypamumy.

7.7 CocraB 3UI1 nomkeH oroBapuBaThCs B KOHTPAKTE Ha MOCTaBKY 000PYIOBaHHUS.

8. TpebGoBaHHusI K pEMOHTY

8.1

8.2

9.1

92

10.

10.1

[TocTaBIIMK B TEYEHHE CPOKa CITyKOBI 000pyI0BaHHS 00ECIIEYHBAET €TI0 PEMOHT.
[Tocie ucTeyeHus rapaHTHHHOrO nepuoja 1o TpedoBanuio 3akazunka [locraBimk
BBINOJTHAET HEOOXOIHUMEBI PEMOHT (TIPEAIIOYTHTEIHHO B POCCHH B CEPBUCHOM
[EeHTpe 3a JOMOTHHUTEIBHYIO IIJIaTy).

Bpewmst peMOHTa JIOJDKHO cocTaBiaTh He Oonee 30-Tu pabouux nuei. Bpems pemonTa
HCYHCIIIETCS ¢ MOMEHTA nepeiadu obopynoBanus [locTaBIuKy 10 MOMEHTa ero
BO3Bpara 3aKazuuKy.

[TocTaBmuk IIPEICTaBIACT 33K33‘{1/1Ky OTHET O KaXXJ10M IIPOBCICHHOM PEMOHTE,
YKa3bIBacT MPUYHHY IIOBPEKIACHHUA U OTHCAHHE BBIMIOJTHEHHOH pa60TBI, a TaK¥KE
CXKETOJHO 0611.[}"10 CBOJHYIO CTATUCTHYECKYIO HH(i)OpMaI.IPII-O O [TPOBEACHHBIX
pEMOHTAX.

TpeGoBaHHs K KOHTPOJIBLHO-H3MEPHTEJIBLHOH annaparype

[TocTaBUIMK JOJDKEH MIPEIOCTABUTH PEKOMEHIOBAHHbIH CIIHCOK NPHOOPOB,
HeOOXOIUMBIX IS TIPOBEICHHA HOPMATBHOM IKCILTyaTaliy 000py10BaHuUS
KOMMYTATOPOB JOCTYTIA (JIOKATH3AIMH HEUCIIPABHOCTEH H HX YCTPaHEHHS, a TAKKe
IPOBEPKH COOTBETCTBUS MIAPAMETPOB YCTAHOBICHHBIM HOPMaM).

3aka3yuK pelaeTr BOIPOC O eaecoo0pa3sHoCcTH NpuodpeTeHus MpruOopoB As
3KCIUTyaTallMOHHbIX 1esel y [locTaBiyka 000py0BaHHS KOMMYTaTOPOB JOCTYIIA,
1160, HETOCPEICTBEHHO, Y (PHPM-IIOCTABIIMKOB H3MEPHTEIBHOIO 000PY/I0BaHHS Ha
OCHOBaHHMH aHAIM3a TEXHHYECKUX ¥ CTOUMOCTHBIX JAHHBIX. 3aKa3YHK [IPOH3BOIUT
3aKyIIKY H3MEPHTEIBHBIX TPHOOPOB TS TEXHHYECKOH DKCIUTyaTalluH 10 OTAETBHBIM
KOHTPAKTaM.

[IpuemMo-cIaTOYHbIE HCIIBITAHUS JOJIKHBI IPOM3BOINUTECS ¢ HCIOIb30BAHUEM
pHOOPOB, UMEIOLIUX cepTUdHKAT 00 yTBepxAeHUH THNa ["'occraniapra PO,
CBHJIETEJIBCTBA O MOBepKe 00 KaTHOPOBOYHEIE CepTH(UKATEI, BBIJAHHEIE
AKKPEIUTOBAHHBIMH METPOJIOTHYECKUMH J1a00paTOPUSIMH.

TpebGoBanus K y4eGHO-TPEHHPOBOYHBIM CpeIcTBaM

bazoBeIif Kypc HOATOTOBKH CHEIHAIMACTOB 3aKa34yrKa IIPOBOIUTCS CHEIMATHCTAMH
[Tocrapmuka B yueOHBIX 1eHTpax [locTaBmuka u/unm 3akasuuka. ba3oBslit Kypc
[OJIrOTOBKH JJOJDKEH OXBAThIBATh 00y4eHHe 10 paboTaM (MOHTaX, HAaCTpOHKa,




@’ ‘Bashtel

Texnunueckue TpeboBaHHs K KOMMyTaTopaM aoctyna B2B

Penaxums: 1/2016 Crp. 16 m3 17

10.2

10.3

10.4

10.5

10.6

11

11.2

11:3

12.

skcrutyarauus, uHcrausus [10) co Bcem TpebyembIM 000pyJ0BaHHEM U
npubopaMHu.

B TeXHHKO-KOMMEPUYECKOM Ipe/10xKeHnH [1ocTaBIMK J0/IKEH IPEeICTaBUTh
1oipoOHbBIe TPOrpaMMBI KYPCOB 00y4YeHHs CIIeIHaIUCTOB, BKIIOYas o0ydeHune
paboTe ¢ annapaTypoi, a TaK)Ke Te aCIeKThl, KOTOpbIE CBA3aHbl C 00CIyKMBaHHEM
anmapaTypbl, COINIacoBaTh UX ¢ 3aKa34MKOM JI0 MOANMCAHUS KOHTPAKTa.

KOHTpO/IbHBII KOMIUIEKT Y4eOHBIX MAaTEPHAIOB JOJDKEH OBITh IIEpe/IaH He M031Hee
JABYX MecCHILeB 10 Hadaua y4eObl.

[TocTaBmuk BHa4Ya1e 00y4eHUS JODKEH 00eCIeYHTh KaX10ro CIIylIaTe s IHYHBIM
KOMILJIEKTOM y4eOHOH TOKYMEHTallMH Ha OyMare ¥ MarHUTHBIX (HJIA ONITHYECKHX )
HOCHUTEJIAX Ha PYCCKOM SI3BIKE.

[TocTaBIHK OIDKEH NMPEIOCTaBHTh 3aKa3qHKy KOMHIO y4eOHOro MPOrpaMMHOTr0
obecrie4eHus U MpaBo (JIMLIEH3HUI0) Ha €r0 UCIIONB30BaH)e B y4eOHOM LIEHTpe
3aka3z4yuKa IS MOBBIIECHHs KBATH(PUKALUE CBOUX CIIELIHAIUCTOB.

ITocTaBUIMK JIOJIKEH NPEAOCTABUTEL 3aKa3uuKy [IPe/UI0KEHHE O CTOMMOCTH KYPCOB
00yueHHs, BKIIIOYas y4eOHYIO TOKYMEHTALMIO HA PYCCKOM Si3bIKE.

TpeGoBaHHs K HCIIBITAHUAM

[TocTaBIIKK 10MKEH MPOHTH ONBITHYIO 30HY 110 TECTUPOBAHHUIO 000PY10BaHHS B
COOTBETCTBHH C THIIOBOH yTBEpP)KACHHOH IIPOrpaMMOM ¥ METOIUKOH HCIIBITAHUS
(TIMH) ¢ uensio 1eMOHCTpaluy 3aKka3uuKy TOro, 4To IIOCTaBIseMoe 000py10BaHuHE
(GYHKIHOHHPYET B COOTBETCTBUH ¢ TE€XHUYECKUMH TPEOOBAHUSIMH.

ObGecneyeHre MOCTABKH JOTIOIHATEIBHOTO 000PY/I0BAHHS, HEOOXOJHMOTO IS
MPOBEJICHUS MCIIBITAHUWI H HE BXOJAIIEro B CIIMCOK MOCTABIISEMOro 000pyI0BaHUs
3akazuuKy Ui QYHKIHOHHPOBaHHA/00C Ty )kuBaHust CHCTeM, SBIISETCS
obs3aTenscTBoM [locTaBmmuka.

OneITHag 30HA I0KHA IIPOBOOHUTHECA MIPEACTABUTEIIEM 3aka3uHKa ¢ y4aCcTHEM
HpEﬂCTaBHTeHeﬁ [TocraBmuka. PCSYHBTaTI:I JOJIZKHBI OBITH 3aperuCTpHpPOBaHEI
IPOTOKOJIOM H 3aBEPEHBI NOAIMACAMH OTBETCTBEHHBIX JIUII.

TpebGoBaHHus K YCJOBHSIM TPAHCIIOPTHPOBKH H XpaHEHHUs

He NPEOBABIIAIOTCA B CBA3HU C TEM, YTO OTBETCTBEHHOCTH 3a JOCTABKY BO3JlaracTcsd Ha

13.

[TocrasiHka.

TpebGoBaHHus K MOHTAKY

[TocTaBIIMK J0KEH YKa3aTh BCE MEPOIIPUATHA T10 MOJATOTOBKE MECTA 1711 MOHTAaXa,

KOTOpBIE TOJI’KEH BBIOIHUTE 3aKka3z4yuK. [locTaBmuk 0053aH IpeaoCTaBUTh
3aka34uKy 110 ero TpeGOBaHUIO IMO0YI0 He00X0IUMYIO HH(DOPMAIIHIO,
C1OCOOCTBYIOLLYIO 3aKa34yHuKy B IPOBEACHUH MOHTAkA.
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14. XpaHeHHe U apXHBHpPOBaHHE

[TopnuHHKK HacTOsSIKX TeXHUYeCKHUX TpeOOBaHHUH BO BpeMsl CPOKa JIeHCTBUA B

cooTBeTCTBHM ¢ MHCcTpyKuumei o aenonpon3BoactBy B [TIAO «bamuaopMCBs3b».



