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1     
 

1.1    ,  -
   

 

     -  

,        

       -

  .     

   ,    . 

    : 

   

    

   

    

   

   

   

    

   

       -

 .      -

    .   -

      .   -

   – Dell, HP, IBM, Fujitsu, Huawei, Lenovo, 

Hitachi, Cisco.  

     : 

   

 -  
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   (standalone servers)    

 [11; 18],    1.    

  19”   1, 2, 4, 5, 6 U      

 ,      (    -

 ),   .  

    : 

 Low-End 

 Middle-end 

 High end.  

         

 .  

 

 

 1 –    

 
   -  (  , blade) –   -

  -  (blade-servers) [30; 31]     2. -

     ,   

  - . -      19”  

  4U     , -

 ,  / ,   -

. -      ,   -

      , 

        -

.    -     -

   . 
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 2 – -  

 
      –   - , -

     ( ) [7; 16; 34],    3. 

     - ,   ,  

     -    ( ).  

     - .   -

       . ,  ,  -

   . 

 

 

 3 –    

 
       Windows  

Linux.   Windows     (Windows 

Server).   Linux     -

 ,     (Red Hat, Ubuntu, Debian  .).   -

       -

    .    -
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    «   –  », . . 

       . 

        

[3; 4; 38].    ( )    -

  .     -

   ,    -

.         

   .      -

,    .     

       ,  

   . 

    : 

  Entry-level -  .      

. 

 Mid-Range -  .     -

 . 

 Hi-End  Enterprise -   . 

  ,  ,    ( -

 )       ,   

  .     ,    

       4.   , 

 ,  . 
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 4 –     

 
 Mid-Range       

    (   )  , -

     .    -

 ,      -    

    .    

  ,    .    

 .          

    ,    -

. 

       

 [19; 20].        

   ё .  ,  -

 :   -    

    ( ).      

 .   .   -

   ,    

    (BackEnd)    (FrontEnd) -

.    .   -

.        (  . . , ) 

   (  ). 
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      , -

    . 

         -

, . .  . -     -

     ё  . 

         

 (SAS, FC, iSCSI) [39; 40].     -

,   .      

  .       -

 FC  iSCSI. 

     – Dell, HP, IBM, 

Fujitsu, Huawei, Lenovo, Hitachi, NetApp, EMC.  

      :  

   [6] (LAN- )    SAN-

. 

        -

    .    

   ,       -

 -     . 

  , , .  -

: Cisco, HP, Huawei, ZTE, D-link, Netgear, Moxa, Zyxel  . 

   SAN-  [19]   -

       

      .    -

   . SAN-       

    .  SAN-    

        ,     

       .  

 : Cisco, HP, Dell, IBM, D-link, Lenovo, Moxa  . 
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[17].       -

: 

  I  

  II  

  III  

    I  

 I     

      ,   

        -

         -

 . 

     I  

       

   . 

         

         

  I      

,   (  ,  -

 ),    , -

   . . 

      

      -

  ,    -

 , ,    -

  ,    -

  ,    -

. 

  I     -

  ,     

  ,   -  -
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       -

  ,     -

,    . [17, . 

1.2.18 ]. 

 II    -

       . 

  II     

         

,        

    . 

   II    ,   

   ,     -

        1 .    -

    ,      

   .    

II     ,       -

,     . 

       

       1 .  

  II    . [17, 

.1.2.19]. 

  III    -

      ,   -

,         

,   1 . [17, . 1.2.20]. 

         -

      (  – ), 

    (     ),   -

       (  – 

). ,     ,    
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   .       -

    [26].    

      .   

       , 

  .       -

    . 

       

    . 

     (  – )  

           -

,  .    -

  .       (  – ) -

      . 

        

     .   

 : 

  –   , , -

/  ,   , ,  , 

 .   . 

  –      

 ,     SNMP [36; 37].   

    ,  -

      .   -

   ,   . ё   ( , 

, ,   . .)    SNMP. 

  –     , 

 ,    . 

     .   -

        (Windows/Linux).  

       . 
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  : ,   -

 ,     . 

     4-   , -

  Uptime Institute,    [21; 29].  

        , 

,    . 

 ,     « »  ( . . 

        ,   -

   ): 99.671% (28,8    )   1 (Tier 1); 

99,741% (22    )    2 (Tier 2), 99,982% (1,6   

 )    3 (Tier 3),  99,995% (0,4    )   4 

(Tier 4). 

  I (N)      

  ,     .    -

    ,     -

      - .   

   ,      . 

        

 .   ,   -

,       -

    .    -

. 

  II (N+1)   ( ) -

,         

   ,    I.    II 

  ,   ,   -

   N+1 (Need plus One), . .       

 .      -

http://uptimeinstitute.com/
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, ё      .  -
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 6 –   

 
        -

 , ,      

https://shalaginov.files.wordpress.com/2015/05/6.jpg
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https://shalaginov.files.wordpress.com/2015/05/14.jpg
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 .       

  .       -

      . 

 ( . Hypervisor)     (  -

) —    ,   -

 ,     

       .    

     ,   , -

        . 

        

 ,     -

 . 

   ,    -

  ,       ( -

,      ) ,     

      . 

         -

  (   ).   -

        -

,     ( )  -

  .     , -

     .    

« », , « »       

  .    ,    -

   , ,    « »,   -

   ,      . 

  (V ,  . virtual machine) —  /  

 ,      -

   . 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%A1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%B0
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    -   

    .  ,   -

      ,   

   (  BIOS,  , ё  

    ).     ,    

 ,     ( , 

Windows       Linux  ).  

      . 

VMware ESXi Server —      

,   VMware    

VMware vSphere [41; 42].  

ESXi       «  

»,           

 . 

ESX/ESXi       

,   .     

  .  ё   -

    —  ,   -

     . 

Xen —  ,    

       

 GPL [43; 44].  :   -

   ,    -

  ё        

. 

    .   

   .    -

,  ё   (   )    

.  ,        -

   .  ,       -

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/BIOS
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/Windows
https://ru.wikipedia.org/wiki/Linux
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/VMware
https://ru.wikipedia.org/w/index.php?title=VMware_vSphere&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bare_metal&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bare_metal&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/GNU_General_Public_License
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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       . Xen  

  ,   «  »   

  (  ,  -

). 

   .   dom0  domU. 

dom0 —   Xen ,    ё   

      .   

         ё -

     dom0. , dom0 —   

 ,  Xen . dom0  . 

domU —   (   User domain),    

   .      -

    «  »  . 

   dom0, domU    (   ). 

stub-domain — ,      , 

   -    -  . 

    Xen. 

domain builder (  ) — ,  ё  

domU (           

).   ,    

   ,    

.            

. 

Microsoft Hyper-V —     x64-  

  . -  Hyper-V    x64-  

Windows Server 2008,    ( ,  Windows 

Update)   26  2008 [32; 33; 35].     -

 Windows Server (Windows Server Virtualization). 

Hyper-V    :    Microsoft 

Hyper-V Server    Windows Server. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/X86-64
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_Update
https://ru.wikipedia.org/wiki/Windows_Update
https://ru.wikipedia.org/wiki/26_%D0%B8%D1%8E%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/2008
https://ru.wikipedia.org/wiki/Microsoft_Hyper-V_Server
https://ru.wikipedia.org/wiki/Microsoft_Hyper-V_Server
https://ru.wikipedia.org/wiki/Windows_Server_2012_R2
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  Hyper-V,   Windows 2008 Server , 
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/   Windows 2008 Core   

 Windows  Windows Server   ( ) -

  (MMC),   Core Server.   -
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Hyper-V     . -

 —   ,  ,  

   .    

    ,   Windows Server 2008. 

         

   .    -

  ,      .  -

      .  -

     API- ,   Hyper-

V. 

       -

 ,      . -

          -

https://ru.wikipedia.org/wiki/Windows_PowerShell
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D1%8C_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_Microsoft
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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   VMBus    -

,     . VMBus —   , 

   .    

 VMBus.       -

 ,     ,   -

   ,       -

.      -

 (Virtualization Service Provider  . VSP),    

VMBus         . 

        -

 (Virtualization Service Client  . VSC),  -

   VMBus  VSP  .    

  . 

     Windows 

Server Virtualization,   -  ( . Enlightened 

I/O),  ,       . 

Enlightened I/O —    -

https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/IOMMU
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      -

   .    -

  ,   .  -

       .   

     .  

    ,     

    .    -

          .  

     .  -

           

.          -
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     2.1,       

  – Microsoft (Hyper-V), Citrix (Xen), VMware 

(vSphere).         

 .    Microsoft   Windows Server 

2012R2,     .  Citrix   

XenServer 6.0.  VMware   vSphere 5.5.    -

  2013 . 

https://ru.wikipedia.org/wiki/SCSI
https://ru.wikipedia.org/wiki/Windows_Server_2008_R2
https://ru.wikipedia.org/wiki/Windows_Server_2008_R2
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_7
https://ru.wikipedia.org/wiki/Windows_Vista
https://ru.wikipedia.org/wiki/Red_Hat_Enterprise_Linux
https://ru.wikipedia.org/wiki/Red_Hat_Enterprise_Linux
https://ru.wikipedia.org/wiki/SUSE_Linux
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 LM –    , -

         -

. 

Live Storage Migration –     -

    RAID-       . 

  –   ( )  

          -

. 

  –     -

 .       



42 

 

 .         

     . 

  –     -

 ( , ,   . .)     . 

  –      

   . 

   –   , -

       . 

  2 ,       

Microsoft.  VMware    .  Cit-

rix         . 

  ,   , -

  ,   XenServer  Citrix   

  .  Microsoft  VMware   -

   .  Microsoft    

       Microsoft.  

VMware       Unix/Linux.   

           -

 Microsoft,         -

   Microsoft. 

 

2.3        -
  AnyLogic. 

 
        

       

AnyLogic [14; 28]. 

AnyLogic —     -

,    The AnyLogic Company (  

«   ).     -



43 

 

     Java   .  

AnyLogic PLE       . 

     :  

, -  ,  . 

 AnyLogic      -

    . AnyLogic     

 : , ,  , -

, , ,  . -

,  ,  ,  , -

 .       

 AnyLogic: PLE, University Researcher, Professional. PLE  -

,    ,      -

   . PLE    -

   .      -

 –  ,   ,  

,      [13; 23].   11 -

   . 

 

 

 11 –  AnyLogic 



44 

 

 №1   11 –  .    

     .  №2  

 11 –   .      -

   .  №3   11 - -

 .        -

. 

  ,      -

       (   

/ ). 

     -   

.     :  -

   ,   , -

     .    -

     .   

    ( ) 

     , . .  -

   . 

   –   .  

  :     ,  

     ,  

    .    

       . 

       

    . 

   –    

.    :    

   ,    

.      -

   . 



45 

 

         

 .      -

      : 

   Blade-  IBM Balde Center E; 

    IBM HS21 (1  Intel Xeon E5420 2,5 

, 8 , 16  , RAID1, 2  136 ) –   

      ; 

  IBM DS4200 (  RAID10  4 .  500   ); 

 Microsoft Windows Server 2012R2 Data Center  Hyper-V; 

      Microsoft Windows Server 2012R2 

Standard,      40 . 

     .  -

       .   

    12. 

 

 

 12 –    

 
 ,     , -

         (Live 

Migration).      -

      ping.    

     .   -

   ,    , -

  .  



46 

 

        -

   .      -

   3. 

 3 –     

№ -
-
 

№   , . -   , 
. 

1  №1 10 1 
2  №1 9 1 
3  №1 8 0 
4  №1 7 0 
5  №1 8 0 
6  №1 9 0 
7  №1 8 0 
8  №1 8 0 
9  №1 9 0 
10  №1 7 0 
11  №2 12 1 
12  №2 10 1 
13  №2 8 0 
14  №2 9 0 
15  №2 7 0 
16  №2 7 0 
17  №2 7 0 
18  №2 8 0 
19  №2 8 0 
20  №2 7 0 

   ,     -

 8,3 .        0,2 .  

    ,      -

  .         -

.   ,        

. 

 ,     , 

      .    -

      . -



47 

 

        

    .    

 ,  ,     -

  .     

   ,     -

     (Quick migration).    -

       .  

      , 

   ,  ,  ,  

    . .  

       . -

         -

 , . .       .  

       4. 

 4 –    

№ -
-
 

№   -
 , . 

  -
  , 

. 
1  №1 185 580 
2  №1 153 603 
3  №1 168 573 
4  №1 180 589 
5  №1 172 595 
6  №2 145 625 
7  №2 168 580 
8  №2 170 575 
9  №2 158 598 
10  №2 163 602 

        -

    166,2 .    

      Microsoft  .  -

        .    



48 

 

         -

 592 . 

        

    .     

    IBM HS 21    -

    .       -

 .      -

      , . .  -

. 

      .   

       , . .  -

    .     -

    5. 

 5 –    

№    , . 
1 480 
2 500 
3 498 
4 502 
5 487 
6 478 
7 485 
8 495 
9 490 
10 493 

        -

   490,8 .      

       -

.         

 324,6 . 

       -  -

 .    « »    -

      .    



49 

 

  .       

          4 .  -

         -

,     Live Migration. 

 ,  ,   

,    .    -

        -

   .   ,     -

     ,     -

      .   -

     Microsoft Failover Clus-

tering.         

     .   

  13   14. 

 

 

 13 –    №1 



50 

 

 

 14 –    №2 

 
   Microsoft Failover Clustering ,   -

        1-2  . 

      -

     .   -

         

 .      -

   .       -

.   15, 16, 17     

  ,     .  -

        

      .   15 -

    .   16   

   .   17   -

 SCADA- . 

 

 15 –      



51 

 

 

 16 –      -

 

 

 17 –    SCADA-  

 
        -

  150 .       

      «   

».     AnyLogic   -

        -

   150 .      -

  , . .   .    -

  .   18    -

  ,    .  

 

 18 –    



52 

 

 ,       

   ,    ё   

  BTU/hr      (1): 

 
 (1) 

 

 

,        

  1,13   .     

     : 

  

         

170   .        

  AnyLogic. 

        -

.       IBM HS21.  -

 19  20       -

. 

 

 

 19 –    №1 

 

 20 –    №2 

 



53 

 

        -

  260 .     884 BTU/hr. -

    BTU/hr  ,     

 260 .       -

       .  

    AnyLogic    -

     260 .   

    260 . 

        

.      ,  -

   .       -

   .       

        -

.   ,     , -

       . -

        -

  «   »,   -

   -1    , 

 ,       ,  -

,   .      -

      .    ,   

    0,4  .   

   .      

         . 

   ,      -

       . 

    AnyLogi .  AnyLogic   -

     .     

    (    -

).       -



54 

 

  (    ),   

 (  )      -

 (  ).     ,  

       , -

     .    -

     :   . 

       -

  .  ,    , . . -

       .  -

         .  

        

 ,     .   -

     ,  -

      .    

     .    -

        .  

         -

      -     -

  .     ,    -

        

.    ,    

        -

.       ,   

      . 

     21. 



55 

 

 

 21 –     

 
     6,  7   8. 

         

  .        

   . 

 6 –      

№  -
 -

,  

 -
 -

,  

 
  -

, . 
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1 5000 3000 24 12 
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