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KoMMmyTaTopbl AKMaHaM®-2xxx

KommyTaTopbl
o [logkntoueHne paboumx MecT Ha ckopocTsx 4o 10/100/1000 MeuT/c;

e [opTtbl Uplink 1/10 Féunt/c;
 NoasepxKa CTEKMPOBaHUA A0 8 YCTPOWCTB;

e [logzepxka NUTaHUA NOAKAKOYAEMbIX YCTPOMCTB MO TexHonorum PoE+

ObopyaoBaHve obnagaeT CTaTycOM TeNeKOMMYHWKALMOHHOIO 0O60pYyAOBaHUA POCCUIACKOrO MPOUCXOXAEHUS U
BK/OUEHO B EAVHBIA peecTp POCCUACKON pPajvodeKTPOHHOM MPOAYKUMX (B COOTBETCTBUX C MOCTaHOBAEHMEM
MpasutenscTea Poccuiickoin Pegepaumm ot 10 nrona 2019 r. Ne 878).

JInHerka AkmaHan®

INnHelika KOMMyTaTOPOB pa3paboTaHa AN BnajenbLes ceteid LLUMA, KpynHbIX NPeAnpUaTUiG, a TakKe cekTopa cpejHero
1N Manoro busHeca. KOMMyTaTopbl BbIMO/HEHbI B MeTannn4yeckom kopnyce ¢popm-dpaktopa 19"/1U, MMeroT KOHCONBHbI
nopTt ynpaeneHws. bnarofaps BbICOKOV CKOPOCTM W HeBNOKMPYyeMOW KOMMYyTaLMK, KOMMYyTaTopbl AKMaHan®
obecneymBaloT MakCUMabHY0 MPOW3BOANTENBHOCTE Mepefayn AaHHbIX U XOPOLUO MOAXOAAT ANa MOAepHM3aumnu
cyulectsyroLen cetn K 10G cKOpoCTAM UM MOCTPOEHUSA HOBbLIX CeTel.

KommyTaTopbl cepun AkMaHan® noagepxunsator 24 wam 48 abOHeHTCKMX MNOPTOB, paboTalolyx Ha CKOpOCTH
10/100/1000 M6uT/C, a Takxke 4 BocxogsAawwmx nopta 10G (SFP+). B nnHelike npeacTaBneHbl YCTPOMCTBA C MOAAEPXKKOMN
PoE+ B cooTBeTCcTBUN CO cTaHAapTamu |IEEE 802.3af/at. MakcManbHaa oTgaBaeMas MOLHOCTb Ha NopTy coctasnseT 30
BT. CTekmpoBaHMe ocyLlecTBAseTca 6e3 JOMONAHUTENbHbIX MOAy/er ¢ noMoLLblo uplink-nopToB, 06beAVHNTL B CTEK



MOXHO A0 8 YCTPOICTB.

CDyH KUMOHaJIbHbIE XaPaKTePNCTUKK

B nporpaMMHOM obecrneyeHn KOMMYTaTOPOB cepun AKMaHai® peannsoBaHbl GyHKLMM ypoBHel L2. O6HoBReHns MO
BbIXOAAT PErynsipHoO, BO3MOXHa VX aBTOMaTtMyeckas 3arpyska v yctaHoBKka. Huxe npusefeHbl OnNnCaHnsA OCHOBHbIX
bYHKLUMIA, JOCTYMHBIX B akTyasbHOW BePCUX NPOrpaMMHOro obecneveHuns.

ACL (Access Control List)

Cnnckm koHTpons goctyna ACL - 3T0 Habop TEKCTOBbLIX BbIPaXXeHW I, paspeLlaroLLmX Uamn 3anpeLLarLmx 4To-1mbo.
ACL pasgensatotca Ha ABa Tvna:

o CraHpaapTHble (Standard): MoryT npoBepsTb TONbKO aZpeca NCTOYHMKOB

e PaclumpeHHsble (Extended): moryT npoBepsATb agpeca UCTOYHMKOB, a TakxXe agpeca nosay4vatenei, B ciydae IP ewwé

TN npoTokona 1 TCP/UDP nopTel

Bonee ogHOro cnmncka foCTyna pa3MectTuTb Ha nHTepdelrc/npoToKon/HanpasaeHe Helb3s.
B koMmmyTaTtopax AkMaHali® BO3MOXHO ncnonb3oBaHve ACL B cieayroLLmx pexxmmax:

e paclMpeHHbI pexunm QoS. B AaHHOM pexumMe nosib3oBaTesb MOXeT rpynnupoBaTb ACL B 6onee CNOXHYHO

CTPYKTYPY, Ha3blBaeMYHO MONUTUKOM, N MPUMEHATb MNONNTUKY K UHTepdeiicy;

¢ pexunm 6esonacHocTn. B AgaHHOM pexunme Tonbko oanH ACL MoxeT 6bITb NprMeHeH K nHTepdericy: MAC ACL nau

IP ACL
QoS (Quality of Service)
KauectBo obcnyxmBaHua (QOS) - TexHONorva npefocTaBAeHUs Pas/VYHbIM - Knaccam  Tpaduka pPasAnYHbIX

NPUOPUTETOB B 06CAYXXMBaAHUN.
B kommyTaTopax AKMaHan® kKauyecTBO 06CNyXMBaHWA 0becneynBaeTcs C MOMOLLBIO Knaccupukaumm, MapKmpoBaHus,

NNaHNPOBaHWs, orpaHuyeHust Tpaduka M GopmMmpoBaHUa odepegeli. Knaccudukauma Tpaduka MpPoOU3BOAUTCSH C
MOMOLLIbIO CrieLranbHbIX NMoel B 3aronoBkax ¢ppeimoB:

e [lona npuoputeTa B 3aronoBkax o¢penmoB |EEE 802.1p (IEEE 802.1Q), KOTOPbIA Ha3blBaeTCS K/ACCOM

obcnyxumnsaHus (CoS)
» MNoneti npuoputeta DSCP 1 TC B 3aronoskax nakeTtos IPv4 n IPv6

B cooTBeTcTBMM €O chneumanbHbIMU Tabavuammy npeobpas3oBaHWiA, 3HaYeHWs Moas npuopuTeTa npeobpasyetcs B
HOMep ouepean nNepeaayu, kotopas byAeT ncnonb3oBaHa Npuy Nepegade ¢peliMa 13 NopTa Ha3HaYeHws.



KoMmmyTaTopbl nnHenkn AkMaHali® noAepXMBarOT 8 ouepesei nepefaunm Ha KaxAbli MOPT, pasfenéHHbIX Ha 2
rpyrnbl, obpabaTbiBaeMblX Kaxzaasi Mo cBoeMy MexaHu3my. MepBasi rpynna ob6ciyxuBaeTcs no npuoputety (Strict
Priority), BTopas - no mexaHunsmy SDWRR (Shaped Deficit Weighted Round Robin).

IGMP Snooping

Mpouecc oTcnexmBaHusa ceteBoro Tpaduka IGMP Snooping no3BonseT ceTeBbiM YCTPOMCTBaM KaHa/bHOIO YpPOBHS
(kommyTaTopam) otcnexueatb IGMP-obmeH Mexay noTpebutensMm M nocCTaBMKamu  (MapLupyTu3aTopamu)
MHoroagpecHoro IP-tpaduka, popmManbHO NPONCXOAALLNI Ha 6onee BbICOKOM (CETEBOM) YPOBHe.

IGMP Snooping BbINONHSET cieayroLLve 3aja4n:

1. ObpaboTka BxoadALMx naketoB IGMP n gobasneHue (yaaneHve) nHtepdelicoB yCcTporicTBa B COOTBETCTBYHOLLME

MHOroapecHble rpynreil.
2. NepeHanpasneHne naketos IGMP MHOroagpecHbIM MapLUpyTM3aTopam.

3. ObecneyeHne MepMoANYECcKOro oOnpoca XoCToB, MOAKMOUYEHHbIX K ycTponcTty (IGMP Querier).
KommyTaTopbl nnHelikn AkMaHan® nogaepxmeaet ciegytolne sepcum IGMP (Snooping):

1.IGMPv1: XocTbl MOryT 3anpallvBaTb 4Y/JEHCTBO B MHOroajpecHblX rpynnax. [MpoTokon He nojjepxuBaet
COOBLLEHNS O BbIXOAE U3 rpynnbl, MO3TOMY BbIXOZ XOCTa U3 rPynnbl ONpejenseTcs ToNbKo Yepes NHTepBan Tanm-

ayTa.

2.IGMPv2: B npoTokos f0b6aBfieHbl COOOLLEHNS O BbIXOAE W3 MHOFOaApPecHbIX rpymmn, YTO MO3BO/SET ObICTPO
yaanuTb nHtepdelic u He nepeHanpaeaAaTb eMy Tpaduk rpynmnbl. 3TO 0COH6EHHO BaXXHO B TeX C/lyvasx, Koraa

MHOroagpecHble rpynnbl TPebyroT 60/bLLION NPONYCKHOM CMOCOBHOCT CeTU.

3. IGMPv3: pgobaBneHa noggepxka ¢unbTpauum agpecos (source filtering). C MOMOLLbIO 3TOr0 MexaHu3Ma ysen

MOXeT COO6LL|,I/|TI3, C Kakmnx apecoB OH XOYeET nojyyaTb NakeTbl, a C KakKnNX HeT.

VLAN (Virtual Local Area Networks)

BupTyanbHOW ceTbro HasbiBaeTCa rpynna y3n10B ceTn, Tpaduk KOTOPOW, B TOM 4uCie W LLUMPOKOBeLLaTe/bHbINA, Ha
KaHaNbHOM YpPOBHE MOJIHOCTbIO U30/MPOBAH OT APYriX Y3/10B CeTH.

KommyTaTopbl AkMaHali® noaAepXuBatoT Co3AaHue, yaaneHne U HacTporiKy YneHcTBa Ha nHTepdelicax ana VLAN B
AvanasoHe 1-4094. [ina octanbHbIX HOMepoB VLAN KOMMYyTaTop NMPOBOAUT CefytoLLyo 06paboTky:

1. VLAN c HyneBbIM HOMepPOM 3ape3epBMpOBaH AN GpeliMOM C Teramu npuopuTteta (priority tagged frames).
Moatomy kaap ¢ HynesbiM HOMepoM VLAN nuLlaeTca Tera npu Bxo4e B KOMMyTaTtop 1 noayyaet Homep VLAN mo

YMOTYaHWIO ANSt JaHHOTO NHTepdeiica.



2. VLAN ¢ Homepom 4095 3anpelueH ans nepegayn B cetsx (cm. IEEE 802.1Q), noatomy Bce ppelimbl ¢ Terom VLAN

4095 PuNBLTPYHOTCA YCTPONCTBOM.

NaeHTndukaumsa Teros VLAN npoucxoamt no mnaeHTMdukatopy mpoTokona TernpoBaHus (ganee “TPID”). CornacHo
ctaHpapty |IEEE 802.1Q pns TPID npuHato 3HadeHue 0x8100. Ans aBonHOro TtervpoBaHua (Q-in-Q) 3auvacTyro
ncnonb3yTca agpyrve 3HadeHus TPID, Takme kak Ox88A8 u 0x9100. Tekywaa peanusaums NO He nopjepxviBaeT
3HaueHus TPID, otanyHble oT 0x8100. 3To o3Ha4aeT, uTo Bce ¢perimbl Ethernet ¢ BHewHMM Terom VLAN, y koToporo
TPID paBeH ApyroMy 3Ha4eHuto, byayT TPakTOoBaTbCs KOMMYTaTOPOM Kak ¢permMbl 6e3 Tera.

GVRP (GARP VLAN Registration Protocol)

MNpoTtokon peructpaumn GVRP onpegensieT Cnocob, MOCPeACTBOM KOTOPOro KOMMyTaTopbl O6MeHMBarTCA
nHdopmaymein o cetn VLAN, uTobbl aBTOMaTHYeCKN 3aperncTprpoBaTs YneHoB VLAN Ha nopTax Bo BCe CeTu.

STP (Spanning Tree Protocol)

CemelicTBO MPOTOKO/IOB CBSA3YHOLLEro gepeBa STP npegHa3Ha4yeHO A5 aBTOMATUUECKOro yAaNeHWs LUMKIoB (neTesb
KOMMYyTaLL) 13 TOMONOMMK CETU Ha KaHabHOM ypoBHe B Ethernet-ceTsix.

KommyTatopbl AkmaHai® noajepxunBatoT npotokonbl STP (Spanning Tree Protocol), RSTP (Rapid Spanning Tree
Protocol) n MSTP (Multiple Spanning Tree Protocol).

ABTOPVI3ALS, ayTEHTUDVKALIASA 1 aKKAYHTUHT

Mogenb AAA: Authentication, Authorization, Accounting mcnonb3yetcs AnA OMNUCaHWA MpoLecca npejocTaBneHus
AOCTYNa 1 KOHTPONA Hag HUM. Authentication (ayTeHTUdMKaLWA) — conocTaBneHVe NepCcoHbl (3anpoca) CyLecTByoLLeln
YYETHOWM 3anmncn B cucTeme 6esonacHocTu. Authorization (aBTopm3aums, npoBepka MOAHOMOYNM, NpoBepka YPOBHS
A0CTyNa) — ComnocTaB/ieHMe YYETHOWM 3anncy B cucTemMe (M NepcoHbl, NpoLleALler ayTeHTUdnKaumnio) 1 onpeaenéHHblx
NoOJHOMOYMIA (MK 3ampeTa Ha AocTyn). B obuiem ciydae aBTOpuM3aums MOXeT 6biTb «HEraTUBHOM» (Monb3oBaTento A
3anpeLwéH JocTyn K cepBepaM KomnaHwum). Accounting (y4é€T) — cnexeHue 3a noTpebneHnem pecypcos
(MpenMyLLLeCTBEHHO CceTeBbIx) MOb30BaTenemM. B accounting BkatouaeTcs Tak e 1 3anncb $akToB NoayyYeHUs 4oCTyna
K cncteme (aHrn. access logs).

KommyTatopbl AkMaHai® nojjepXmMBaroT ayTeHTUOMKALMIO MONb3oBaTenelli C MOMOLLbK JIOKaJbHOW 6asbl ”
npoTokosioB Remote Authentication in Dial-In User Service (RADIUS), Terminal Access Controller Access Control System
(TACACS+). Y4yeTHble 3anucum Mosib30oBaTenei npefHasHadeHbl ANA pasrpaHWYeHus npas AOCTyna noJib3oBaTenei
ycTpolicTBa (YPOBHS NpUBUAErnii).

LACP (Link Aggregation Control Protocol)

OTKpbITbIA CTaHAAPTHLIM MPOTOKOA arpervpoBaHusa kaHanos LACP nossonsieT 06beAnHUTbL HECKONbKO GU3MYecKmnx
COeAVNHEHU MexXAy ABYMSI YCTPOMCTBAMM B O4HO BMPTYyasbHOE, YTO MOXET AaTb MPUPOCT MPOMYCKHOM CNOCOBHOCTY,
3alUNTUTb OT BO3HVKHOBEHMWSA NeTesb 2 YPOBHSA U MOBbICUTbL 0TKa30yCTOMYMBOCTb.

KommyTatopbl AKMaHan® mncnonb3ytoT LACP ana o6besHeHUS NOPTOB 1 MO3BOJIAIOT CO34aBaTh A0 8 rpynn arperaumm
(LAG, Link Aggregation Group), B KaXAyt0o 13 KOTOPbIX BK/IOYaeTcs 40 8 NopToB. [pynna arperauym MOXeT cojepXaTb B



cebe TONBKO MOPThI OAHOrO TWUMa (Hanpumep, Tosbko FastEthernet). B rpynne MoxXeT 6biTb 60/bLUOE KOMMYECTBO
MOPTOB, O4HAKO JINLLb YacTb U3 HUX MOXET B6bITb aKTUBHOU (HanNpuMep, U3-3a annapaTHbIX OrpaHNYeHU).

MapLpyTr3aumd

KoMmyTaTopbl ANHekn AKMaHai® MoAAepXMBAtOT CTaTUYeCKyld W AUHAMWYECKYH0 MapLupyTM3aLmnio Ha OCHoBe
npotokonos OSPF, RIP.

Mpotokon OSPF (Open Shortest Path First) — oTKpbITbIA NPOTOKON ANHAMUYECKON MapLUpyTM3aumnm, 6a3npyoLLnincs Ha
noncke kpatyariwero Nyt no anroputmy Jenkctpbl. OSPF gBAsieTCA MPOTOKOIOM MapLIpyTU3aLUmMn ¢ 06bABAEHVEM
cocTtosAHMA o kaHane (link-state). Mo mepe HakonneHusi poytepamu OSPF nmHdopmMaLUM O COCTOSIHUW KaHana, OHU
NCNONb3YT anropnt™ SPF ans pacyeta HaMkpaTyallero nyTu K KaxaoMmy y3ny.

Mpotokon RIP (Routing Information Protocol) nossonset ycTpoicTBaM AMHAMUYECKM OBHOBASATL MapLUPYTHYHO
nHPopmauyumo (HanpaBneHMe N AanbHOCTL), MoJydYaeMyto OT cocefei. MakcMmanbHoe konuyectBo RIP-mapuipytoB
coctasnseT 128.

IHOpMaLWg 4014 3aKka3a

Kogbl 3aka3a 060pys0BaHus:

o AKMaHa®-2424GE-S: 24xGE, 4x10G; AC; ncnonHeHwve 19", ctekmpyembli

o AKMaHan®-2448GE-S: 48xGE, 4x10G; ncnonHeHmne 19", crekmpyemsblia

o AKMaHan®-2424PGE-S: 24xGE, 4x10G; PoE+; ncnonHeHwe 19", ctekmpyemsblii

o AKMaHan®-2448PGE-S: 24xGE, 4x10G, PoE+; AC; ncnonHeHwve 19", ctekmpyemsblii

XapakTepucTtmkm n pyHKuun KommeHTapwii
AnnapaTHble XapaKTepUCTUKN

MakcrmanbHoe Ko-Bo akTuBHbIX VLAN 4094

Pasmep Tabnmupl MAC-agpecoB 16K

MakcmanbHas MPonyckHas CNoCobHOCTb 128 réwt/c

CTrekunpoBaHmne

Pexnmbl paboThbl OTaenbHOe yCTPOMCTBO 1 UNeH cTeka
Tornonorus creka KonbLo, nHns

CrekoBble MopThI MocneaHwne asa nopta Combo
Konnuectso uneHos cTeka JiloR:]

XapakTepucTtukun noptos

MakcrManbeHsbIi pa3mep Jumbo-ppelimoB 9,6K




AHanusaTop kabens MoaaepXrBaeTcs
Green Ethernet (EEE)

PoE

Moaaepxka PoE MNoaaepxvsaeTcs

O6wmin 6roaxeT PoE

382 BT (419 moaenu AKMaHan®-2424PGE-S)

MakcrmanbHasi MOLLHOCTb Ha NopTy

30 Br

Pexxnmbl noptos POE

auto, static, never

dyHKkuum VLAN

3aweHHble nopTel U Private VLAN Lite, Q-in-Q (static,
selective), Voice VLAN, GVRP

MoasepxrBaeTcs

Arperauusa nopTos

Konnuectso rpynn arperauuin (LAG)

8 LAG, 8 nopTtoB Ha LAG

PexxvMbl 6anaHcnMpoBKK Harpy3km LAG

MAC SA/DA, MAC SA/DA + IP SA/DA, IP SA/DA.

LACP

16 kaHanaatos LAG

3epKannpoBaHue NOpPToB

KonnyectBo NnopToB B ceccuu

8 NCTOYHMKOB U 1 NOPT Ha3HaYeHs

SPAN, RSPAN MNopaepxvBaeTcs
3awmTa oT LUTOPMOB Tpaduka

OfHOaApPEeCHbIN, MHOrOaApPecHbIV 1 MoaaepxvBaeTcs
LUMpOKOBeLLATeNbHbIN

TCP SYN/ACK
Spanning-Tree n pesepBrypoBaHue coeNHEHUIA

STP, RSTP, MSTP, STP Root Guard, Loop Guard MoasepxmBaeTcs
QoS n ACL

B3BeLLeHHble 1 NpYopUTETHBLIE OYepean MoaaepXxrBaeTcs
Mpuopwutesauuma DSCP / IEEE 802.1p MNopaepxvBaeTcs
Konnuectso ACL 512

MAC ACL (L2 ACL), IPv4/IPv6 ACL

MNopaepxvBaeTcs




Monntnkn Ha 6a3e ACL MNoaaepxvBaeTcs

MHoroagpecHas paccbiika

Konnuyectso MHOroagpecHbIX rpymn 1024

IGMP Snooping n mexaHnsm onpoca (querier) v1/2/3 MNopaepxvBaeTcs

®PunbTpaumsa HesaperncTprUpoBaHHOro MHoroagpecHoro | MogaepXxrBaeTcs
Tpaduka

besonacHoCTb, ayTEHTl/Iq)VIKaLI,VIFI aBTopunsayunsa N aKKayHTUHr

RADIUS, TACACS+, DHCP Snooping, ARP inspection, IP MNopaepxvBaeTcs
source guard, ayteHTndmkauma no MAC-agpecy, YepHble
cnnekn MAC-agpecoB Ha rnopTty

)XypHanupoBaHue, cTaTUCTMKA M NogcyeT Tpaduka

Syslog, RMON MopaepxvBaeTcs
MapLupyTr3saumsa

OSPFv2, RIPV1/v2 MNoanepxvBaeTcs
Konnuyectso mapLupyToB 3900 (a0 13K)
YnpaBneHue

HTTP/HTTPS, SSL 3.0 and TLS 1.0, LLDP/LLDP-MED, MoaaepXrBaeTcs

NTPv4, Telnet knueHT

DHCP knuneHT MNopaepxvBaeTcs

DHCP cepBep [o 512 xoctoB

TpeboBaHMA K MapaMeTpam OKPYXXaroLLIEN cpeabl U
SNEKTPOMNTAHUIO

NapameTp 3HaueHue

TemnepaTtypa paboueii cpeapl OT10 po +40 °C

BnaxHocTb paboyein cpegbl O7 5 a0 80 % 6e3 o6pa3oBaHMA KOHAeHcaTa




BnaxHocTb cpefbl XpaHeHUs OT 5 o 80 % 6e3 obpa3oBaHMsa KOHAeHCaTa

YpoBeHb X0N04HOro CTapTa 0°C

ATMOChepHoe faBneHune He Huxe 60 kla (450 MM pT. CT.).

SnekTponuTaHmne

Bepcna AC OT NCTOYHMKa NepeMeHHOro Toka ¢ HanpsxeHnem oT 100 go 240 B 1 yactotoi

50 Iy, ¢ kKO3GONLMEHTOM HENMHENHbLIX NCKaxXeHW He 6onee 10 %.

3a3emMsieHune MNepexoaHoe CONMpOoTVBAEHME KNEeMMbI 3a3eMeHNns - He 6onee 0,1 Om

OcobeHHOCTU

» Hannuwne ctatyca 060pys0BaHNs POCCUIACKOTO MPOUCXOXAEH WS,

» ObbeanHeHMe B cTek A0 15 ycTpoCTB ynpoLuaeT pa3paboTky niaHa IP-aapecoB 1 10rMyeckyro CTpyKTypy CeTu.

* MMoaaepka NPOTOKONOB ANHaMUYeckol MapLupyTusaumm (OSFP) no3BonsieT cerMeHTMPOBaTb CeTb /15
ynpoLLeHnst ynpaBneHust 1 norcka HemcnpaBHOCTEN.

» Hannuwue BblgeneHHoro nopta ynpaeneHus Ethernet obecneynBaeT BO3MOXHOCTb MOCTPOEHMS 6e30MacHbIX
ceTeli MyTem NOCTPOEH WSt HANIOXXEHHOM CeTW ynpaBieHus.

o MNoaaepxka PoE+.

npOI/IBBOAVITeJ'Ib oCTaBAsieT 3a cobo NpaBoO BHOCUTb M3MEHEHNA B TEXHNYECKMNE XapPaKTEPUCTUKN NpeaCcTaB/I€HHbIX yCTpOI‘/‘ICTB M nporpaMmMmHoro

obecrneyeHus 6es npeaBapuTenbHOro yseoMaeHn4A.
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Anmartbl (7273)495-231 KasaHb (843)206-01-48 HoBoky3HeLk (3843)20-46-81 CmoneHck (4812)29-41-54
ApxaHrenbck (8182)63-90-72  KanunuHrpap (4012)72-03-81 HoBocubupck (383)227-86-73 Coum (862)225-72-31
ActpaxaHb (8512)99-46-04 Kanyra (4842)92-23-67 Owmck (3812)21-46-40 CraBponosb (8652)20-65-13
BapHayn (3852)73-04-60 Kemepogo (3842)65-04-62 Open (4862)44-53-42 CypryT (3462)77-98-35
Benropop (4722)40-23-64 Kupos (8332)68-02-04 OpeHbypr (3532)37-68-04 Teepsb (4822)63-31-35
BpsHck (4832)59-03-52 KpacHogap (861)203-40-90 MMeH3a (8412)22-31-16 Tomck (3822)98-41-53
Bnagueoctok (423)249-28-31  KpacHosipck (391)204-63-61 Mepmb (342)205-81-47 Tyna (4872)74-02-29
Bonrorpag (844)278-03-48 Kypck (4712)77-13-04 PocrtoB-Ha-[loHy (863)308-18-15  TromeHb (3452)66-21-18
Bonoraa (8172)26-41-59 Nuneuk (4742)52-20-81 Ps3aHb (4912)46-61-64 YnbsHoBCK (8422)24-23-59
BopoHex (473)204-51-73 MarHutoropck (3519)55-03-13 Camapa (846)206-03-16 Ydpa (347)229-48-12
ExatepuH6bypr (343)384-55-89  Mocksa (495)268-04-70 Cankr-MeTepbypr (812)309-46-40  Xabaposck (4212)92-98-04
MBaHoBo (4932)77-34-06 MypmaHck (8152)59-64-93 Capartos (845)249-38-78 YensbuHck (351)202-03-61
WxeBck (3412)26-03-58 HabepexHble YenHbl (8552)20-53-41  Cesactonons (8692)22-31-93 Yepenosel (8202)49-02-64
WpkyTck (395)279-98-46 Hwknuin Hosropog (831)429-08-12 Cumdeponons (3652)67-13-56 fApocnaens (4852)69-52-93

Poccus (495)268-04-70 Kupruans (996)312-96-26-47 KasaxcraH (7172)727-132
pnu@nt-rt.ru || https://plgn.nt-rt.ru/
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