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ExtremeXOS Advanced Edge,   VIM1-SummitStack (4  1000-X 

(SFP)  2   ),  .   

 . 
 4.1 –   :    

    

. -   Gigabit 

Ethernet (SFP) 

4 (  VIM1-SummitStack) 

 . -   10 Gigabit 

Ethernet (SFP+) 

 24 (  ), 32 (  VIM1-10G8X) 

 . -   40G Ethernet 

(QSFP+)  

 4 (  VIM3-40G4X) 

 -   1RU 

   
/  

 488-680 

   

L2/L3/L4 

 363     (   
 24-   10GЛE)   506  

    
(   VIM1-10G8X) 

     /   

  PoE (802.3af)   

  L2/L3   
  

  

   

EtherChannel (link aggregation) 

  

  L2  IEEE 802.D, IEEE 802.1W, IEEE 8021S, 

EAPSv2, ESRP 

 VLAN  4094 MAC-ЛКЬОН  PШЫЭ-ЛКЬОН VLAN,  
  802.1Q 

  IPЯ4  Static, BGP4, IS-IS, OSPF, RIP v1/v2, PIM, 

MSDP 
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  4.1 

  IPЯ6  RIPng, OSPFv3, IS-IS 

    
  

  

    (ACLЬ)   

     

    SummitStack (40 Gbps -  ), 

SummitStack 256 (256 Gbps), SummitStack 512 

(512 Gbps) 

   

 

 SNMP, БML, АОЛ, CLI, 4  RMON 

       
10/100/1000 BASE-T RJ-45 

  USB   USB    

/  /  

 

 

4.2     

 

        

 Extreme Networks  Summit X440-24t-10G. 

    Extreme Summit X440-24t-10G. 

20  10/100/1000BASE-T, 4 -  10/100/1000BASE-T / 

100/1000BASE-X SFP, 2  10GBASE-X SFP+. 

Extreme Summit X440-24t-10G –     20 

 10/100/1000BASE-T, 4 -  10/100/1000BASE-T / 

100/1000BASE-XSFP,   2  10GBASE-X SFP+. 

 Extreme Summit X440-24t-10G   

   EбЭЫОЦОБOS® . EбЭЫОЦОБOS® - 

  ,     

, ,   .  

     

    .  

        

,  IP- ,     . 
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    Extreme Summit X440-24t-10G 

        

  Metro Ethernet. 

     (  1U)  Extreme 

SummitX440-24t-10G     

  Extreme Networks,  . . IPv6. 

 Extreme Networks Summit X440-24t-10G    

10GBASE-X SFP+,      10-

 uplink.       

    Extreme,  

 SummitStack-V: X450e, X450a, X460, X480, X650, X670  

X670V. 

 : 

 ..   ; 

 ..  ; 

 ..      

 : 

 ..    ; 

 ..  - : 1U  ; 

 ..     10-  , 

     Extreme Networks; 

 .. 20  10/100/1000BASE-T, 4 -  10/100/1000BASE-T / 

100/1000BASE-X SFP, 2  10GBASE-X SFP+; 

 ..     ,  . . IPv6; 

 ..   

 4.2 -   : 

  

 20  10/100/1000BASE-T ; 

4 -  10/100/1000BASE-T / BASE-XSFP; 

1   RS-232; 

2  10GBASE-X SFP+ ; 

1   10/100BASE-T 
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  4.2 

CPU  , 500 , 512  ECC 

DRAM 

Flash-  512  Compact Flash 

 65  

  88 /  

   <5  (   64 ) 
 VLAN 4094 

  /    /ACL 

    

  AC 100 ~ 240 V, 50/60 Hz, 

  44W 

 

 

4.3    

 

        

 D-Link  DES-1210-52. 

  D-Link DES-1210     

Web Smart  .  24  48  10/100 

/ , 2  10/100/1000 BASE-T  2 -  10/100/1000 

BASE-T/SFP,        

   ,   

  .    

 DES-1210-08P/28P    10/100 

/    PoE   ,   

PoE  ,        

 .  Smart Fan  DES-1210-28P  

      

,  ,     

.     802.3af  802.3at 

DES-1210-28P     30   .  

  SNMP,    Web- , 

 SmartConsole  Compact Command Line   . 
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  ,   DES-1210 

          

   . 

    .  Web Smart 

      . 

 « »  Gigabit Ethernet,  

     5    , 

        

.  DES-1210   

     .  ,   

   MDI/MDIX  

 .     

   uplink     

 . 

 .  D-Link Safeguard Engine  

   ,   . 

    802.1X    

 RADIUS   .  ,  

   (ACL)     

   IP- .   DES-1210 

    ARP Spoofing,  

    Ethernet,        

    ARP- .    

   DHCP Server Screening,  

  DHCP- . 

  

 Web Smart     

         

SmartConsole   Web- ,   
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    .  SmartConsole  

    D-Link Web Smart  

      L2.    

   IP-     

    Smart. , 

          

  ,     

  .     

     (    

  )  . 

: 

• 48  10/100Base-TX; 

• 2  10/100/1000Base-T; 

• 2 -  10/100/1000Base-T /SFP; 

: 

• IEEE 802.3 10BASE-T Ethernet (      ); 

• IEEE 802.3u 100BASE-TX Fast Ethernet (     

 ); 

• IEEE 802.3ab 1000BASE-T Gigabit Ethernet (     

 ); 

• IEEE 802.3z Gigabit Ethernet (  ); 

•  ANSI/IEEE 802.3 

•   IEEE 802.3x 

 

•   : 17.6  

•      64 : 13.1 

Mpps 

•  MAC- : 8K    

•  RAM: 1  
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• Flash- : 16  

•  : Store-and-forward 

•    

 

• Web-  GUI 

• Compact CLI  Telnet 

• Telnet-  

•  SmartConsole 

• TFTP-  

• SNMP 

MTBF ( )  - 289.012 . 

  - 98.61 BTU/  

    -    ,  

100  240   , 50/60 . 

   - 28.9 . 

 (     )  - 440  250  44  

   -  0  40 . 

   -  5  95 % (  ). 

 

 

4.4   

 

 Ericsson (RedBack) SE100 BRAS CG-NAT 

C  BRAS —   ,    

 ,  ,    

  ,     

- ,       

 IP/MPLS, ,   ,     

   « » ,    
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 IP/MPLS- .       

     2 OSI (VPLS),   

  2  OSI (VLL),     

  OSI (BGP/MPLS). 

   8000   , 6  

1000Base-X (SFP),  16  VLAN,  1  NAT ,  1.5  BGP IPv4 

,  MPLS, H-QoS, QinQ, CGN. 

    PPPoE/IPoE DHCP  .  

  ,   BRAS (ISG)   

LAG (Link Aggregation Group).      

 NAT .        

IPoE DHCP BRAS  L3  (L3 connected DHCP subscribers). 

   : 

  Ericsson SE100     , 2 

-  1000BaseT/SFP; 

   2  1000Base-X (SFP) (2 ); 

    Carrier Grade NAT; 

    ; 

 Compact Flash   SmartEdge OS  . 

 

VoIP  Fiber VG4X-48S-A 

VoIP-  (Voice over IP- ) — ,   

       IP- ,  

    . 

       , 

    /   

    .  VoIP,  
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(IP- ),     .      

IP-    VoIP- . 

   VoIP- :  

      IP- ,  

   ,      

 .     IP-    

   ,     ,   

   IP-      . 

      , 

   .   VoIP-

     .    

     ,   IP-

.        IP- . 

VoIP-           

    (IP- ),    

       ; 

      . 

  VoIP-     

   .      

 WAN       ( )  

 LAN     .   

  , DHCP,  NAT, VPN  .  

    ,    VoIP-    

 ,    LAN   

          IP- . 
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 4.3 –  VoIP  

  

 
! 

48 FБS/   
 :  G711, G729a, G723. 1, ilbc 

 : 168;  : 64  

  ,  , 
 ,  

  ;     

 ,   
 

 FXS Loop Start, DDI 

SIP (RFC3261), MGCP (RFC2705) 3GPP TS 24,228, TS 24.229  

In-Band: RFC2833, INFO (SIP) 

  DTMF  

FБS         

(PSTN  )  
       

   
     20   

 

 

    3000   

60V RMS  

RJ11  

RJ-45 10/100 Base-T  

  128   
-  8   

110 з 240   , 50 з 60 ,  1AMP 

Motorola Power QUICC 852  

. . 5509A  
5V/3A DC (AC / DC)  

44  440  300   
: 3  

 

  Juniper SRX240H 

  SRX240     

       

   (VPN ),    

     ,    

   .    

      

  . 
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 4.4 -   

  

  600 /   IMIБ-  
(  1800 / ) 

   200 000 

IPSec (MD5/SHA1) VPN 300 M /  

    8500 

  СЭЭp  830 /  

IPS 230 /  

   

BGP/OSPF/RIP/Static 

600 000 

 IPЬОМ  1000 

   10 

   256 000 

 

  

  19" 1U Intel XEON E5-2603V2 1800MHz/10240Kb/16Gb 

DDR3 ECC REG 1600Mhz/2* 1000Gb HDD/SATA RAID 0,1,5,10/2 x 

GbLAN/IPMI/440W. 

    1U,       

  19",    ,   

 Intel Xeon Sandy Bridge E    2-  

,    ,   QPI, 40 

 PCIe       

   DDR3-1600.   

    (SOC)   32 ,  

 2,27  ,     

 434 .       

  ,    
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   - : mailserver, webserver, proxiserver  

  . 

     1 , SQL, MS Dynamix (Axapta), 

Oracle ,       

 Windows, Linux, Solaris, FreeBSD, Novell, CentOS, Fedora, 

RedHat, DebianVMWare, Mandriva, SuSE Linux, Slackware, Gentoo, VMWare. 

  - 1U       

,    ,   

  .     

2-    Intel Xeon Sandy Bridge-EP   512  

  DDR3 ECC REG.      

  SATA,    - Windows • A/UX • AIX • BSD • 

Dynix • FreeBSD • GNU • Linux • HP-UX • IRIX • Mac OS X • Minix • NetBSD 

• NeXTSTEP • OpenBSD • PC-BSD • Plan 9 • Plan B • QNX • SCO OpenServer 

• Solaris • System V • Tru64 • BSD/OS • Xenix • ClosedBSD 

 Supermicro SYS-6017R-TDF; 

 Intel Xeon E5-2603V2 1 ; 

  WD 1000Gb 7200rpm WD1003FBYX 2 ; 

  Intel STS200P  Socket 2011 (1U) 1 ; 

 Kingston ValueRAM KVR1600D3D4R11S/8G 2 . 

 

 

4.5     

 

         

.        

 ,       .  

       . 

     .  ,  
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    .    

  -   

-10-01-0,22-4 (1.5)  -10-01-0,22-24 (2.7). 

  ISO-9001, EIA/TIA455, IEC-60794. 

    ISO/IEC 11801. 

    IEC 60332-1. 

 

-     (multi 

loose tube), 2-123 .     

 ,  ,  /  . 

       , 

   .      

 (     ). 

 

1 -   

2 -   

3 -   

4 -   

5 -   

6 -    

 4.1 –   

  

 ..  :   9/125, 50/125, 62.5/125  

 ..  :  ( )    

 ..   :    

 ..  :   , 

    

 ..  :  

 ..   :    
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      ,   

 (  LS)     (  HF). 

        

   .      

 ,     

.  ,   ,   

   ,    2-  , 

         

  ( ).    ,   

 4.5.  

 

 4.5 – ,    

   
 

, /   

-10-01-0,22-4 (1.5) 4 0,2283 

-10-01-0,22-24 (2.7) 24 0,2283 

 

    ,  ,  

 , ,    

        

     GEthernet.   

 . 

 

 UTP, 4 , МКЭ 5   

.    4-     .  

 24AWG.      (PVC) . 

 ,     , 

   .      

        

          (PVC).
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5      

 

5.1   

 

     ,   

Ethernet,        

« »  (  5.1). 

      

.    (  )   

  Summit X650-24x c 24  10 GE.   10 

GE       Summit 

X440-24t-10G.      3 .   

    2 uplink  10GE,  

     .   

    DES-1210-52,  

    « ».  DES-1210-52   

  2   1 GE,     

     Summit X440-24t-10G .5.1.  

    UTP cat. 5    Fast 

Ethernet  DES-1210-52.       

       

.       

        

. IP-      SIP (Session 

IЧТЭТКХТгКЭТШЧ PЫШЭШМШХ).     Proxy server, 

         

  .       

 FTTB    5.1. 
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 5
.1

 - 
 

 
 

 
 F

T
T

B
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      ,    

  ,       IPTV  BRAS 

(Broadband Remote Access Server) SE100 BRAS CG-NAT   

Ericsson. BRAS        

« » ,     IP/MPLS- . 

   BRAS  Firewall,     

  . 

 

 

5.2     

 

     FTTB, . .   

   . 

      ,  

      .    

     

      ( , 

  . .).       

     .  

 ,    ,  

        . 

     ,     

   .     

 .  

    ,   

      .   

     ,  

 .     , 

   ,    ,    
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   1.5      ,  

,      . 

 

   

        

  10 GE   -   

 :  , BRAS,   

. 

VoIP      FE    UTP 

cat 5e        . 

   100 / . 

       (   

)    -10-01-0.22-24 (2,7)  

  10 GE. 

   ,  IPTV, V IP  

   Internet       

 .     

    .  

   1- 3 ,      

       

   .  

,        

       

   .    

    5.2. 
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 5.2  –     

 

   

         

10        

   Extreme Networks  Summit X650-24x. 

      6  ,   

 uplink  10 GE,      

    combo ,  4  

  Gigabit Ethernet.    

    1 / .      

    10 GE,     

  .  

 

   

  ,      , 
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  Summit X440-24t-10G    

 DGS-1210-52      

.     1000 / .  

       

   (  5.2).    

 ,     . 

     ,   

       100 / ., 

 ,     Fast Ethernet  

  100 / . 

,        

       UTP cat 5e.   

 ,    ,   

   100 / . ,  Fast 

Ethernet      .  

    100 .      

   .  

       

   .       

    ,   

         

 40 . ,   ,      

        

    . 

        

5.2.     ,    

  UTP cat5e        . 

        

   .        
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,     .  

 

5.3      

 

     :   

       .  

        

     ,    

        

  .        

  ,  .      

          

   . 

       

.        

  ,      

   .   ,  

   ,    

-10-0100.22-24.   ,    

        

    -10-01-0,22-4 (1.5),  

       . 

      .  

 UTP cat5e     .    

,        

 .  
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 5
.3

 - 
 

 
 

 
 

 



 

 

.  № .   

 

60  11070006.11.03.02.021.  

  ,     ,   

   -10-0100.22-4 .    

    ( .  

 ). 

      « » 

        

  ,   .   

      . 

         

   ,   5.2. 

        

  2 .    .      

   . 
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6     -

  

 

  ,  ,     

      ,   

    -   

    . 

     Summit X440-24t-10G  

       , 

           

.     16 

         

 16 (  , 2  , ).  

   50 .  16-    « » 

   112  80   2 ,  

    48  FE     80% . 

     5+2  14  

   .  16-      

      .   

 ,    ,    

 3   2 .    ,    

 (192 .)        

  100% .    

       4 

       .   

       17  

    25 .   1,5 

  1 .         

      . . 3 .  
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     – 53 .  

 ,       

     ( .   ), 

     ,   

     .   

   53. , 2*53=106 . , 

    3 .     

         

      BRAS   ,  

3*2+4=10 . ,     

  126 .  

,        

  UTP cat5e,      

16-      700    .  

  ,  50*700=35000 .  , 

        ,  

           

 50 .  50*50=2500 .    ,  

     -10-01-0,22-4 (1.5)  

 ,       

    .     

 3700 .     6200 .   -

10-01-0,22-24 ,        

   600 .   ,   

   1 .  5 .  -10-01-0,22-4  

  6000 .,  -10-01-0,22-24  - 1 . 

        

  ,   

 ,      
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UPS     .   

   ,   2 

. 
 6.1 –    

№  /  

1    Summit X650-24x 1  

2   Summit X440-24t-10G 3 . 

3    53 . 

4      1 . 

5     3 . 

6 Ericsson (RedBack) SE100 BRAS CG-NAT 1 . 

7   Juniper SRX240H 1 . 

8  VOIP Fiber VG4X-48S-A 1 . 

9  19" 1U 7 . 

10     
 

1 . 

11   

. 
53 . 

12    . 2 . 

13  1 . 

14    UPS 1 . 

15   

-10-0100.22-24E 

1000  

16   

-10-0100.22-4E 

6000  

17   126 . 

18    10 . 

19  UTP cat 5e 35000   
20  RG-45 5 000 

 

         

 ,      .  
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7 -   
 

 

7.1    

 

 o-      

  o     .   

  o  o  o o-  o  

o  c  : 

 . cc   o ; 

 . c  o  ; 

  o  М М  М  p  М   

p   М p М  М    p  

б p p.  p  б  М М М  М  

p   М  p , -  М p   

p  М М  М   p . c   

     c    7.1.   

  c  c  ,  c o   o  o .  

  o   o     o   

   c  o : 

1) . o     o ; 

2) . o ,   o  ; 

3) .   (   ,  ); 

4) . o   o . 

      ,   

o  o - o   o   o   

o  o     o , o  o  

o  , o  o  o o  ; p  

     - -  

o ; p         
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,             

. 

 7.1 –       

 

№ 

 

 

 

-  

C М  
 

(Щ .) 

М  
Щ  

(Щ .) 

1 2 3 4 5 

1 Extreme Networks Summit X650-24x 1 . 660 000 660 000 

2 Extreme Networks Summit X440-24t-

10G. 
3 . 149 000 447 000 

3 D-LТЧФ  DES-1210-52. 53 . 11 300 598 900 

4  EЫТМЬЬШЧ (RОНBКМФ) 
SE100 BRAS CG-NAT 

1 . 365 000 365 000 

6 VШIP  FТЛОЫ VG4Б-48S-A 1  47 300 47 300 

7   JЮЧТpОЫ SRБ240H 1 . 180 000 180 000 

8  19" 1U IЧЭОХ БEON E5-2603V2 7 . 105000 735 000 

9   SFP-1,25G 106 . 700 74 200 

10   SFP-100 20 . 2 000 40 000 

11    UPS 

CyberPower Value 1000E 
1 . 30 000 30 000 

12   53  4 000 212 000 

13    
. 

2 . 7 000 14 000 

14      1 . 6 000 6 000 

15    3 . 5 200 15 600 

16 IP    IPEВE-3871 26 . 2 550 66 300 

17     
(  , ) 

2 . 
15 600 32 200 

18      IPTV 100 . 3 500 350 000 

19     1  500 000 500 000 

20     1  257 000 257 000 

21   -  1  46 000 46 000 

22   ftp    1  30 000 30 000 

23   DANTEX RK-09SE  1 . 13 500 13 500 

24     10 . 4500 45 000 
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  7.1 

25    10 . 1500  15 000 

26    126 . 1 500 189 000 

27  -10-01-0,22-4  6 . 12 400 74 400 

28    4   6000  100 .[25] 600 000 

29  -10-01-0,22-24  1 . 3 250 56 800 

30    24  1000  200 .Д25] 200 000 

31  UTP cat 5e. 1   350 . 35 . 5 000 175 000 

32  RG-45 5000  4 20 000 

33   RG-45 2500  50 125 000 

34   , -

   

2 . 4 000 8 000 

 

35    53 1300 [25] 69800 

 6 298 000 

 

-  , 15%      

: 944700 .  

p М op  p Мб ,  p Мб    p p  

4%  o  c , 251 920 p . 

P Мбo   p   , 0,5%  o  М o М  p : 31 

490 p . 

o - М М  p Мб , 1,2% o  o  М o М  

o o : 75 576 p . 

  p Мбo , 3%   М o М  

o : 188 940 . 

  o   p   М б :  

po  p М  , o p   oМ p  М  

coМ  op   7 790 626 p . 
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7.2    

 

М  p Мб  М   p Мб  

p p   p М  М  М .  М М  М б 

p Мб  б  М  p Мб   М p   М  М .  

p Мб    б p p. 

М  p Мб   М  М  М М  

p  М М М  М  М    p . 

 p  М б p Мб   p  М  

М  М : 

1. p    p . 

2.  М  . 

3. p  М б . 

4. p  p . 

5. p  p М  p Мб .  

    

       

 : 

-     ; 

-       

.      7.2  7.3.  

 7.2 –       

   
, 

. 
 / , 

. 
-  

  

23000 1 23000 

-  16000 1 16000 

  2 39000 
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 7.3 -       

   
, 

. 
 / , 

. 
 -  16000 1 16000 

-  
 

11000 1 11000 

  2 27000 

    : 

1)    . 

          =  * 12* 1,27 = 39000*12*1.27 = 594 360 .,        (7.1) 

2)    

           = *12*1,25=27 000*12*1.25= 405 000 .,           (7.2) 

: 1,25 -   (25 %); 

 –     (      

);      : 

 = 594 360 + 405 000  = 999 360    . 

 

   

        

,  1  2010     ( )  

  ,    .   

  26%,       34%.   

 (2017 )     30%   

.   

                 =0,3 *  = 0.3 *999 360  = 299808 .,                   (7.3) 

 

  

      

  ,      

    .  
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,        

,   : 

FTА / ,  

  –  , F –    . 

                           = 3 930 600 /7 =561 514 .,                       (7.4) 

 

  

    ,   

        

 ,   ,    .  

      

: 

)         

  : 

 .............................................................................................. = *24 *365* , (7

 - 3.5 ./   -   . 

 =6  -  . ,    

 

  = 3.5*24*365*6 = 183 960 ., ............................. (7.6) 

)        3,5%  :  

    : 

  = 7 790 626 * 0,035 =  272671,91 , ......................... (7.7) 

 ,     

  = + = 183 960 + 272671,91= 456 631,91 .,  ........... (7.8) 

 

  

       

-  : 
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 =0,05* = 999 360 *0.05=52 952 ., .................. (7.9) 

 

 7.4 -      

№    , . 

. 
1   999 360     

2     299 808 

3    561 514 

4    456 631,9 

5    52 952 

6   Internet 2 000 000 

7   IPTV 1 500 000 

  : 5 870 265 

 

 

7.3    
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