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 1   
1.1     

 ( ) —  
, ,  

.  
, : 

 ; 

 ; 

 -

; 

 ; 

  

; 

  

  ;  

 ; 

 ,  

; 

  

 

. 
: 

  ( )  

; 

   

; 

  

;  

  

; 

 , 
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, , ; 
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 ,  

,  

. 
 

. 
  

: 
  

;  

  

 ( ) ; 

 ,  

;  

  

;  

  

; 

 ; 

    

 ( );  

 ,  

, ; 

 ,  

, . . 
 

: 
 : 

– ;  

– ;  

– ,  PPP;  

– IP-   ; 

– ; 
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; 

  IP-  

; 

  

IP- ; 

 :  

; 

    IP- ; 

  

 (Domain Name System–DNS)  

 DNS- ; 

 ; 

   ;; 

 ;  

 .  
 

: 
  

. ,  Manage Wise  HP 

OpenView. ,  

,  Agent; 

 ; 

  

.  

 Windows : 

– Performance monitor ( )  

 

; 
– Network Monitor  ( ),  

,  (  
— , , , , , . ; 



 13 

 — ,  
, , ,  

. .);  
– Task Manager ( ),  

 

 ( ),  

.  
 

 
.  

 —  
. 

 – , 
.  

 –  
. 

 
. 1.1 

 
 1.1 

 
 
 

  
  

1  1. -
. 

2. -
 

2  
 

1. . 
2. . 
3. . 
4.  

3  
 

1. . 
2. . 
3.   

4  
 

 
,   

 

1.  
. 

2.  
. 

3.  
. 

4.  
 

 
 

: 
  

:  28147–89;   34.10–
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04;   34.11–94;  29.339–92;   50752–95;   50170–

92;  50600–93;   50739–95;  50922–96; 

 ,  

,  

, , ,  

. ,  

 Windows, : 
– Mc-Afee SpamKiler,  

; 
 – Ad-Aware, ,  

 SpyWare ; 
– Spybat Search & Destroy,  

.  
 Windows 7  «  Windows»  

,  SpyWare. 
 

,  
. ,   

»  «  Windows».   
.  

. 
,  

: 
 ; 

 ; 

 ; 

 ; 

 . 
 

: 
 , . 

: 
– ; 
–  

;  
–  

; 
  

. ,  Ethernet 

,  64  



 15 

,  

 1 518  -– ;  

 ,  

; 

  

, , 

; 

 , ,  

, . 
 : 

  

; 

  

; 

 ,  

,  

;  

   ; 

  

,  

.  

 

1.2  AC  
 

,  
.  

, ,  
TCP/IP (Transmission Control Protocol /Internet Protocol)., .  

. TCP ,  IP   
    ..  TCP/IP 

 
,  Internet,  

,  
 Internet.  

 TCP/IP  
 IP- ,  
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.  IP-  

, , . .  
IP- : 
  

; 

  32  (IP v4); 

 , ; 

  0  

255; 

 ,  

, : 192.168.10.25. 
 IP-  

IP-  ( . . 1.2).. 
 1.2 

 IP -  
 k   8   7   6   5   4   3   2   1 

 
 

  1   1   1   1   1   1   1   1 

 
 12k  

 128  64  32  16  8   4   2   1 

. 1.2: 
   00000111   

 7,  ;2 02 2 2 7   

  01100001  

  97,  ;6 5 02 2 2 97   

  11100110  

  230,  .7 6 5 22 2 2 2 2 230   

 IP- :  
. ,  IP- ,  

,  IP- :  A, B, C, D, E. 
 IP-  

 IP- . 
,  IP- . 

IP-  : 
 ;  

  IP- ; 
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 , ,  

; 

  24 , , , 

; 

  1…126. 
IP-  B: 
 ;  

  IP-   

 10; 

  

; 

  16 , , 

; 

  128…191. 
IP-  C: 
 ;  

  IP-   

 110; 

 ,  

, . . 21 , ; 

 , ,  

; 

  192…223. 
IP-  D: 
  IP-  

   1110; 

  

 Microsoft  IP-  D; 
IP-  E: 
  IP-  

   1111;  
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 IP- . 1.3. 
 
 
 

. 1.3 
 IP-  

 IP-  
 

 A  B  C 
 

) 
1–126 128–191 192–223 

 126 16 384 2 097 152 
 16 777 214 65 534 254 

.   IP-  
127,  

. 
, ,  IP- .  

 —  32- ,  (  
)  IP- : .  

 IP- , , , 
, , ,  

, .  IP- . 1.4  
 1.4 

 IP-  

IP-   IP-
  

IP-  A  –  255.0.0.0 
IP-  B  –  255.255.0.0 
IP-  C  –  255.255.255.0 

 
 1.1.   IP-  155.108.10.100,  B, 

, . 
. 1.  IP- ,  B,  

, , 
. 5.3,  255.255.0.0. 

2.  IP-
,  155.108.0.0. 

3.  IP-
,  0.0.10.100. 

 
,  IP-  C,  

, 
.   
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 n   .  
1.  IP-  

 C.   mb  
,  b  

, ,  
 a .  

           m 2ab b                                                            (1.1) 
 ( 6.1)  

 lg / lg 2a b                                                           (1.2) 

 a,  
 (1.2).  

 M  IP-  C   
,  IP-  C  24 , 

  
   24M a .                                                    (1.3) 

 
2.  IP-  

C. ,  a ,  (1.2)  
 IP-  

 C.  a  
 

4   
 .84 2

1

a iA
i

                                                       (1.4) 

 IP-  C,  
255.255.255. 4, 4 ,  

 (1.4). 
 
 3.  IP-  

, : 
 IP-  IP- ; 

  h  IP-      

, . . 

 .8 a     

      82 ;ah                                                          (1.5) 

  IP-  

; 
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IP-   

IP- ;  

   

IP-  IP- , 

 

.  
 

 1.2.  IP-  202.185.10.0  C.  
 

 IP- . 
 5b  

. 1.  (1.1), (1.2)  (1.3), 
:  

  m 8b  

  IP- ,  

 IP-  C   ;3a  

  IP-  C  24 3 27M  

. 

2.  (1.4),  
: 

 .
3 8 7 6 54 2 2 2 2 128 64 32 224
1

iA
i

      

 IP-  C,  
: 255.255.255.224. 

  
3.  IP-  

, ,  
 3.  h IP-  

 (1.5)   
 .8 52 2 32ah  

,  
 IP-  

, . 1.5 
 

 



 21 

 

 1.5 
 

 
 

 
IP-  

IP-  
 

IP-   
 

 
1   202.185.10.1  

  202.185.10.30 
202.185.10.0  202.185.10.1 

 202.185.10.30 
2   202.185.10.33 

  202.185.10.62 
202.185.10.32  202.185.10.33 

 202.185.10.62 
3   202.185.10.65  

  202.185.10.94 
202.185.10.64  202.185.10.65 

 202.185.10.94 
4   202.185.10.97 

  202.185.10.126 
202.185.10.96  202.185.10.97 

 202.185.10.126 
5   202.185.10.129 

  202.185.10.158 
202.185.10.128  202.185.10.129 

 202.185.10.158 
 

6   202.185.10.161 
  202.185.10.190 

202.185.10.160  202.185.10.161 
 202.185.10.190 

7   202.185.10.193 
  202.185.10.222 

202.185.10.192  202.185.10.193 
 202.185.10.222 

8   202.185.10.225 
  202.185.10.255 

202.185.10.224  202.185.10.225 
 202.185.10.255 
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1.3   

,  

,  

. 

    , 

 Rj-45.  ,  

,   Rj-45  

,  

. 

     
  DES-3528  D-Link. 

 
    

  ,  ,  
  .  

 
,        

,  «?» 
 «Enter»,    

, ,  «show switch»   DES 
3528,   

:       DES 3528 # show switch+  «Enter».  
 

,   «show»  
, 

,  
. 

. 1.6  
«show». 
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 1.6 
    . 

 «show»  
show config ,  

 (NVRAM)  
 

show device_status     
 

show error ports  
 

show fdb    
show firmware information   

 ( )  
show ipif   IP-  

  
show scheduling  

,  
show switch    

  .  
,  

 (  8) .  
,  

.  
, ,  

  : 
 -       (Strict Priority Queuing), ,      

,     
  ,     ; 

-    (Weighted Round Robin - WRR),   
,  

, ,  
.  255,    

 0  255 (  16 ). 
. 1.7  

 
 

 1.7 
. 

   
config 802.1p 
user_priority 

<priority 0-7>  <class_id 0-3> ,  
 

 802. 1 ,    
 

config  scheduling <class_id    0-3>  
max_packet <value 0-255> 
max_latency <value 0-255> 

 
 

  
show  802. Ip 
user_priority  
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 1.3. ,  ,  Ethernet 802.1p,   
 1  Q3  DES-3528  D-Link. 

.  DES-3528   config 802.lp user_priority 1 3  
                 Command: config 802.1p user_priority 1 3 
                  Success. 

 
 1.4.  Q3,  DES-3528  D-Link,.  

   WRR,    
 100,    

   – 150 . 
.   DES- 3528# config scheduling 3 max_packet 100 max_latency 150  

                   Command: config scheduling 3 max_packet 100 max_latency 150 
                    Success. 

 
 1.5.     ,  
  DES-3528  D-Link,.  5. 

.        DES-3528#config 802.1p default_priority  all 5  
                        Command: config 802.1p default_priority all 5 
                          Success. 
 

, ,  
, . 

 
 

: 
 1. . 
 2   IP- . 
 3. . 
 4. . 
 5. . 
 6. . 

 
   

  , 
 8.  

, :Admin, 
Operator, User.   

 
  :  

- Admin   
; 

- Operator    , , 
; 

- User ,  
 

   1  15 ,    
   0  15 . 

 
«Create account»    « »  « » 

 «password» 
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   Success ( ) 

 
 1.6.     «admin»  

  «user5»     DES-3528: 
        • 3528#create account admin user5 

                      Command : create account admin user5 
                     Enter a case-sensitive new password:**** 
                    Enter the new password again for confirmation:**** 
                   Success 

     
 «config account»  « ».  

 «user5» 
 
 

 1.7.       «user5» 
.     DES-3528#config account  user5  

                     Command: config  account user5 
                     Enter a old password:**** 
                     Enter a case-sensitive new password:**** 
                    Enter the new password again for confirmation:**** 
                     Success 

  «delete 
account»  « ».  

 
 

 1.8.   «user6». 
.    DES-3528# delete account  user6  

                 Command: delete account  user6  
                  Success 

 
 
   IP- ,  

.  IP-  
  : 

 config ipif  System ipaddress xxx.xxx.xxx.xxx/  yyy.yyy.yyy.yyy.  
    config ipif-  IP-   ; 

System – ;. 
ipaddress – ,  IP- ; 
xxx.xxx.xxx.xxx-  IP  
yyy.yyy.yyy.yyy –   

    
DES-3528#config ipif System ipaddress 
192.168.100.240/255.255.255.0 
Command: config ipif System ipaddress 192.168.100.240 
Success. 
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 1.9  ,  DES-3528   

: 
-  10 ; 
- ; 
- ;  
-  « ». 

.  DES 3528# config ports 1-3 speed 10_full learning enable  
                   state enable  flow _control enable 
                  Command : config ports 1-3 speed 10_full learning enable  
                  state enable  flow _control  enable 
                  Success 

 
 

 (  NV-RAM).  
   «»save» ( ),    

:  
                                    DES-3528#save 
                                      Command: save 
                                      Saving all settings to NV-RAM  

 
,  

 (  SDRAM). , 
,  , .  

 
 NV-RAM.  

 
 

,  .  
. ,  

,  
 D-Link! 

 
,  

 «reboot»,   :  
               DES-3528#reboot 
               Command: reboot 
              Are you sure you want to proceed with the system reboot? (y/n) 
              Please wait, the switch is rebooting... 

 
   

 «reset» , :            reset 
{[config | system]} {force_agree} 
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     «reset»: 
 

-  
 «reset» , ,  

 IP- , ,  
, : 

   
                     DES-3528 # reset 
           Command reset 
           Success 
 

 
-     «reset config»,    

,   IP- ,  
, : 

                     DES-3528 # reset config 
          Command reset  config 
          Success 

 
 
 -     «reset system»,    

   ,  
, : 

                    DES-3528 # reset system  
         Command    reset  system  
         Success 

 
-     «reset force_agree»,    

 «reset».  Y/N.     
,   IP- ,  

, : 
             
        DES-3528 # reset force_agree  
         Command    reset  force_agree 
         Success 
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. 
, . , 

  «show  switch».  DES 3528   
 «show switch». : 

DES-3528#show switch 
Command: show switch 
IP Address: 192.168.100.240  
Sabnet Mask: 255.255.255.0 
Default Gateway: 0.0.0.0 
Firmware Version:  Build 2.20.B028  
Hardware Version: A1  
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 1 
1. , . 

2. , .  
3.  Windows 7    
    «  Windows».   
4. :      
  , , . 
5. ,   IP – . 
6. . 
7.  IP- . 
8. ,  ,  
   . 
9.     . 
10. . 
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 1 
 

.  / . , 
. , . . .: , 2011. 400 . 

  
.  / . . .:  

, 2008. 560 . 
. : . . / . -

. .: , 2005. 320 . 
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 2    

2.1       Windows 
 Microsoft Windows Server  

,  
, , , , ,  

. 
   Microsoft Windows Server  : 

 ; 

 . 

   

, : ,  

, . .    , 

 Microsoft Windows Server, .  
 

, , , 
.  

,  
:  

 ; 

 , ; 

 , . .  

 

. 
,  

 90  5  
. ,  

16 .  
 grupgrade.exe. 

 
 « » — « » — « ».  

 
. , ,  

, , -
.   

 
.  

, , . 
 

 « » — « » — «  
». 

,  
, ,  

. 
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 (New Technology  File System- 
NTFS),  Windows, : 

 , ,  

; 

 ,  

 512  64 ; 

 ; 

 ; 

 ,  13 . 

            

 ( ) ,  

Windows Server,  

. 

 
  ( . 2.1).  

 2.1 
,  Windows 

   
1 Full Control  

) 
 

,  
  

2 Modify ( ) ,  
. 

, ,  
  

3 Read & Execute 
) 

 
  

4 List (Folders Only)  
 

) 

 
  

5 Read ( )  , ,  
, .  

,  
.  

,  
 ( ,  Archive, EFS). 

 
  

6 Write  ( )  ,  
  

7 Special Permissions  
) 

 14  
,  
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, .  

 
 

,  (  
) . 

 Windows  FS   
,   

. . 2.2    
. . 2.3   

 
 2.2 

,  Windows 8  
   

List folder / read data  
 / ) 

Read attributes  ( ) 
Read extended attributes   

  ) 

 1  Read ( ) 

Read permissions ( ) 
List folder / read data  

 / ) 
Read attributes  ( ) 
Read extended attributes   

  ) 
Read permissions ( ) 

 2 Read & Execute 
) 

Traverse folder / execute file  
 / ) 

Create files / write data 
 / ) 

Create folder / append data 
 / ) 

Write attributes ( ) 

3 Write  ( ) 

Write extended attributes 
) 

  ( ) 
  ( )  

 4 Modify ( ) 

Delete ( ) 
 

Change permission ( ) 
Delete subfolders and files ( ) 

 5 Full Control  
) 

Take ownership ( ) 
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 2.3 

,  
Windows  

             
Full 
control 

Modify Read & 
Execute 

Read Write 

List folder / read data  
 / ) 

   *    *    *   *  

Read attributes 
) 

   *    *    *   *  

Read extended attributes   
) 

   *    *    *   *  

Read permissions ( )    *    *    *   *    * 
Traverse folder / execute file  

 / ) 
   *    *    *     

Create files / write data 
 / ) 

   *    *      * 

Create folder / append data 
 / ) 

   *    *      * 

Write attributes ( )    *    *      * 
Write extended attributes 

) 
   *    *      * 

Delete ( )    *    *    
Change permission ( )    *     
Delete subfolders and files (  

) 
   *     

Take ownership ( )    *     
.     Read & Execute ( )  List 

FolderContents ( )  Windows,  
,  List FolderContents  

. 2.2  2.3.  , ,      
: 

-   Read & Execute ,  
; 

-  List Folder Contents ,  
,     , 

. 
,   , 

, ,  
. ,    

, .  
,  

  ,    
.  

,  
  . 

       «Take 
ownership» ( ),    

. 
   

»,    .  
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»    
».  , 

 « »,  – 
. ,  

 « ».  
. 

  
: 

 , , –  

  ,  

; 

 , ,  

  ; 

   ,  

; 

  

 «Write» ,  

; 

  

   «Write» ,  

 «Modify» ,  

. 

,  
. 

 
 

 2.1.  «user1»   «Read»  «a.doc».  
 «gr1»    «gr2»,    
    «Modify»  «Write». ,  

 «user1»  «a.doc». 
.    «user1» , ,  

  «a.doc»,  
  «user1»   «a.doc»  «Modify» , .  

 
 
 

  2.2.  «user1»   «Read»  « .doc».  
 «gr1»    «gr2».   «gr1»  « .doc». 

    «Modify»,  «gr2»    
. ,  

«user1»  « .doc». 
.    «user1»  «gr2»,  

 « .doc»,  «user1»  
      « .doc»  . 

 



 36 

 2.3.  «user1»   «Read»    « k1»  
 «Write»  «e.doc», . ,  

 «e.doc» ,   « k1»,   
 «user1».   

 
.   «user1»   «Write»  «e.doc», 
  ,    
  «Read»    « k1»,    

,   . 
 

   
.  

 
.      

   
.  

, ,   
,   .    

 
 2.4.  «k0»     «Read» 

 «Full Control».      
.  

.  «k0»   
«Read», . 

 
 2.5.  «user1»   «k0»,  
,  «Read»  «Full Control»  

«a.doc»    «Read»  «c.doc», . ,  
  «user1»  «a.doc»    «c.doc». 

.  «user1»  «a.doc»   «c.doc»,  
  «k0» ,   «Read»,  

. 
 Windows ,  

,  
: , , . .  

.  
 « »: 

 1 — ,  

; 

  —  ,  

; 

   — ,  

. 
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 « »: 
  — ,  

 

; 

  —  

; 

  —  

; 

  —  

; 

  ( ) —  

; 

  ( ) —  

; 

  ( ) —  

; 

  ( ) — ,  

; 

  ( ) —   ,  

; 

  ( ) — ,   

; 

  ( ) —  

, ; 

  ( ) —  

, ; 

  ( ) —  

, ; 
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  —  

,  

; 

  —  

,  

;  

  —  

,  

;  

  —  

. 
 « »: 

  —  

; 

  —  

;  

  — ; 

  —  

.  

 Windows  «  

»,  

 

.  

.  

 

.  

 15 ,  

. 

 

,  
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.  

 

,  

,  

. 

 

,  

.  

 

 

 Windows  

. 

1.  75 %,  

. 

2.  ( ,  

)   . 

3. , . 

4.  

.  

5.  

. 

 

  Windows  

:  « », « »  «  

».  

: 

 ,  

,  

 « »; 
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 ,  

» ; 

 , ,  

,  ,  

 « » ;  

 ,  

,  

;  « » ; 

 , , 

. 

 « » .  

 

 Windows  ( ), 

 

, .  

. 

  ping  

, .  

, , ,  

, ,  

,  

.  20 ,  

. , 

. 

  ipconfig  

 IP- ,  Windows. 

  tracert  

.  

.   
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, ,  

  ,   

, . 
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2.2   Windows 
 Windows  

 
.  

 —  

, . 

.  

Windows  

, : 

 , . . ;  

 , ;  

 ; 

 ;  

 . 
,  

 Registry Editor ( )  regedit.exe.  
 (135 ).  

 « »  « »,  
 « »  regedit.exe. , 

: , ,  
. 

: File ( ), Edit  ( ), View  
), Favorites  ( )  Help  ( ). 

,  
)  ( ).  

 
. ,  

 Name, , , ,  
 Data.  

, ,    
, .  

 
, : 

  Modify ( ) — ,  

; 

  New ( ) —  

,  REG_DWORD;  

  Rename ( ) —  

; 

  Delete ( ) — . 
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,  —  
, . 

 
: No Access ( ), Full Control ( ), Read (  

 ), Special Permissions ( ).  
 « » . 

 
.  

 
, .  

, : 
 ,  

;  

 ,  

; 

  Permissions,  

 

. ,  

 

. 2.4.  
 2.4 

,    
   Windows 

  
Read  

,  
 

Full Control  
,  

 
  

Special Permissions  
 

 
 

 ( ) , 
 Advanced ( ).  

,  . 2.5. 
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   2.5 
,   

   Windows 
  

Query Value  
 

Set Value  
 

Create Subkey  
 

Enumerate Subkey  
 

Notify  
 

Create Link  
  

Delete  
 

Write DAC , 
 

 (Access Control List, ACL) 
Write Owner  

 
Read Control  

,  
 

 
 

. 
,   . 2.6.  

 2.6 

 Windows    

  
HKEY_CURRENT_USER , 

, . .  
.  

 
HKEY_USERS  

  
HKEY_LOCAL_MACHINE ,  

 ( ) 
HKEY_CLASSES_ROOT  

HKEY_LOCAL_MACHINE\Software.  
 
 

 
HKEY_CURRENT_CONFIG , 
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HKEY. . 2.7     

 2.7 
 Windows    

  
REG_BINARY  

;  
 

 
REG_DWORD  

 4  
,  

 
REG_EXPAND_SZ  

 
REG_MULTI_SZ , 

  
REG_FULL_ 
RESOURCE_ 
DESCRIPTOR 

 
 

,  
 

 
 
 
 

 
 

,   
, , ,   

. .).  
. 

 » — 
». 

 
 

: 
 , ; 

 ; 

 . 

,  
, .2.8 
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 2.8 
,  

 
  

[HKEY_LOCAL_MACHINE\Software\Microsoft\Wind
ows\ 
\CurrentVersion\Policies\Network] 
AlphanumPwds=1 

 
. 
 
 

 
[HKEY_LOCAL_MACHINE\SOFTWARE\Mi
crosoft\Windows\ 
\CurrentVersion\Policies\Network] 
MinPwdLen=hex:6 

 
 

 

[HKEY_CURRENT_USER\Software\Microsoft\Windo
ws\ 
\CurrentVersion\Internet Settings] 
DisablePasswordCaching=1 

 

[HKEY_LOCAL_MACHINE\Software\Microsoft\Wind
ows\ 
\CurrentVersion\Policies\Network] 
HideSharePwds=1 

. 
 

 
[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControl
Set\ 
\Services\LanmanServer\Parameters] 
Hidden=1 

,  
 
 

 
[HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\
Windows\ 
\CurrentVersion\Internet Settings\Cache] 
Persistent=0 
 

 
 

. , 
,  

 
,  

,  
, , 

 
 

[HKEY_LOCAL_MACHINE\Software\Microsoft\Wind
ows\ 
\CurrentVersion\Policies\Explorer] 
NoInstrumentation=1 

,  
 
 

 
,  

 TCP/IP,   

[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Service\ 

\Tcpip\Parameters].  
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:  

 EnableDeadcwDetect.  

,  TCP/IP  

,  

 « »; 

 EnablePMTUDiscovery.  TCP/IP 

 (Maximum Transfer 

Unit, MTU).  

 576 ; 

 TCPWindowsSize. , . . , 

 

.  

 MSS   230 ,  MSS (Maximum Segment Size) —  

,   MSS = MTU – 40,  

 MTU , 

, ,  Ethernet  1500 ; 

 TCP1323Opts.  

,  TCP-  

 64 ; 

 Enable PMTUDiscovery.  

,  

 (MTU), ,  

. ,  

, , ; 

 DefaultTTL»=dword:00000080.  .  

, ,  

,  « »  

.  

 128. ; 
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 KeepAlive. ,  

. 

 300 000. 
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2.3      Unix 
 Unix  

, . 
 c  ls  

,  —  ls  –l.  
 

, : 
 ; 

 , ,  

; 

 ; 

 ; 

 ; 

 , 

,  ( ); 

 . 
. 

,  lab.cmd :   
-rwxr-x--- 1 user1 group1 3500 Avg 22 18:35 lab.cmd.  

 
: 

  (read),  r;  

  (write),  w;  

  (execution),  x. 
 

 rwx. ,  
. ,  rw  

.  
 

: 
 ;  

 , ,  

; 

 ,  

. 
 

.  
,  
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(r) ,  (w)  (x).  
, . 

 10 :  
- r w x r w x r w x 
    

 
 

.  
, .  

: 
  rwxrwxr-x 

  - rw-rw-r-- 
, , , ,  
.  

,  
. 

,  
, . 2.9.   

 2.9 
   Unix 

  
 

 
  

0 000 ---  
1 001 --x  
2 010 -w-  
3 011 -wx  

 
4 100 r--  
5 101 r=x  

 
6 110 rw  
7 111 rwx  

 
 

 
. 

 
 chmod.  

,  
. ,  chmod  

,   
. 2.10 
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   2.10 
  

   Unix  chmod 
  chmod  chmod  

+  
-  
=   
U  

,  
G  

 
O  

 
A  

,  
 

 

 chmod ,  2.9.  

  chmod 750 lab.cmd   

 lab.cmd    -rwxr-x---  

,  

,  

.  

   

 chmod, . ,  

 

 lab,cmd,  2.9  2.10,  chmod o+r 

lab.cmd.  ls -l lab.cmd  

lab.cmd  —rwxr-xr-- 1 user1 group1 3500 Avg 22 18:55 lab.cmd.  

,  lab,cmd  

          -rwxr-x---   -rwxr-xr--. 

,  

:  

  rool; 

  

 chgrp.  lab.cmd  

   group1  group2, 

 chgrp group2 lab.cmd.  
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,  

.  

instat  -x .  

 % instat -x.   

, . 2.11. 
 2.11 

 
  

r/s  
kr/s  
w/s  
Kw/s  
Wait ,  

 
Actv ,  

 
Wsvs_t  

) 
%w  

 
%b  

 
 

  ,  

.  

     

# /usr/sbin/sysdef I grep bufhwm. 

 

 bufhwm  2 % . 

,  

.  

 20 % . 

 

 Unix , . . , 

 

,  ( )  

.  
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 TCP/IP,  

.  

. 2.12. 
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 2.12 

 TCP/IP 

  
ping  

,  
. .  

 
,  

«DEL».  
.  

, , ,  
 

ifconfig  
 Unix 

traceroute ,  
,  IP-  

 
route  

 
netstat  

 
 TCP/IP 

TCPdump .  
,  

, , :  
 

ftp , 
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 2 
1.  Netware   
      ? 
2.       Netware   
        ?   
3. ,  Netware   
   ,    
   .  
4.  Windows.   

5.  Windows 

 6.    Windows 8    

      .  

 7.  Windows 8. 
 8.         
         Windows. 
 9. ,   
        Windows.  
10.   Windows.  
11. ,   
          Windows. 
12.  TCP/IP,   
       
     Windows. 
13   Unix ,   

      , . 
14.    
      Unix?  
15. ,   
     Unix   ,   . 
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 2 
 

. Microsoft Windows Server 2003.  
: . . / . .  .: , 2006. 608 .  

  
. Windows Server 2003  / . . .: 

, 2004. 767 . 
.  UNIX : . . / , 

. , . .: , 2003. 408 . 
. Windows 7.  / . . .:  

, 2010. 896 . 
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 3.   
 

3.1   
 ( ) 

: 

- , ; 

- , ; 

- ; 

- , ,  

; 

- , .  

 

,   .  

,  

: , , .  

, ,   

:  (System Administrator–SA),  

 (Data Base Administrator- DBA),  

 (Network Administrator- NA),  

(Developer Data Base Application-DDBA)   

 

: ,   

, . 

 – ,  

   

, ,  

: 

-     

;  

-  

; 
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-  

  ; 

-    

; 

- ,   ; 

- ; 

-  ( ) , 

      ,  

   

; 

- ; 

- ,  

; 

- .    

. 

 

   –   ,   

, , 

, , 

 

. 

 

  :  

-  , , ; 

- ; 

-  ; 

-     

 

;   

- ; 
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-     

  . 

 

 – ,  

 ( , , ) ,  

, ,  

.  – ,  

. 

,  

 ACID ( ): 

1. Atomicity ( ).  

: ,  

. 

2. Consistency ( ).     

 ( )      

) . 

3. Isolation ( ).  

. 

4. Durability ( )  

, , ,  

,  

  . 

   

,  

.  

  : 

- ,  

, ; 

- ,  

,    
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,  

.  

 – ,  

, .  

: 

- ,  

; 

-  ; 

-  

; 

-    

; 

-  ( , 

),  

,   

. 

 – ,  

   

  ,  

-  ; 

-    ,  

; 

- . 

,  

   

,  

 

 

      

.      
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. 

,    

,       

  ,  

.  

,    

   

 (System Global Area-SGA) 

, ,  

    . ,  

 SGA ,  

, .  

   

,     

.   

, ,  

,   

  

; 

 , ; 

 ; 

 ; 

 ; 

   

; 

   

; 

 ; 

 ;  
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 ; 

 . 

, ,    

25 , ,    

.  

,  

: 

, ,   

, :  

-       

    RAID-1,  ; 

-  -   RAID-5,  

       

   ; 

-   –  RAID-0,     

       ; 

-  –   RAID-1,   

     

    .  

 

: 

 : 

– , ; 

–  , . .  

; 

–  , ; 

 : 

–   

; 
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–  

; 

– ; 

 : 

– ; 

– ; 

– ; 

 : 

– ; 

– ; 

–  « »; 

– ; 

 : 

–   ; 

–  , ; 

 : 

– ; 

– ; 

– ; 

– ; 

– . 

   

. 

,  

, ,  

 SQL Server (SQL Server 2005 , SQL Server 2008)    

 Oracle. (Oracle 9 g, Oracle 10 g, Oracle 11g) 
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3.2  SQL Server      
 SQL Server :  ( ) , 

,  

 

.     

 SQL Server : , , 

, , ,   

,   

. .. 

 SQL Server   (Microsoft Management Console), 

 

   

. 

 SQL Server ,  

.  

. 

 Enterprise Manager —  

, ,  

,  

.  

, ,  

.  

, .  

, .  

. 

 Distributed Transaction Coordinator , 

,  

. 

 Query Analyzer  

 SQL- ,  

. 

 SQL Profiler , 

, . 

. 
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 SQL Performance Monitor  

 

: 

 , ; 

 , ; 

 , . 

 Data base Consistency Checker  

. 

 Bulk Copy Programm  

 SQL Server  . 

 Makepip .  

 

 Data Transformation Services. 

 SQL Server  

.  

 ER- ,  

,  — ,  

.  ER-  

 Enterprise Manager.  

 SQL Server  

, ,  

, , , 

, . 

   

:  

 ; 

 , ; 

 ;  

 , ; 

 , . 

 «  

»  .  

 SQL Server    

, ,  

,  SQL- . 
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  SQL Server:  

 ,  Enterprise Manager. 

   « »,  

 « » ,  

, ; 

 , , 

: sp_configure ( ), ( , 

).  

 SQL Server  

sysconfigure.  

  RECONFIGURE  

 WITH OVERRIDE, ,  

 « ».   WITH 

OVERRIDE , 

 

. 

 SQL Server.  

 :  

–  (priority) ; 

–  (max worker threads); 

–  ( ost threshold for parallelism),  

; 

  –  (max degree of parallelism); 

 –  (max worker threads); 

–  ,   ( ffinity mask); 

 : 

 –  SQL-  (max server memory); 

–  SQL-  (min server memory); 

 – ,     (min memory per query); 

 : 

–  ( ) (media retention); 

–  (recovery interval);   

 – ,  (Locks); 

 : 

 –  (data file grow);  
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–  (data file grow by percent);  

 –   

(log file grow); 

–  (log file grow by percent); 

 –  (unrestricted data file grow); 

 –  (unrestricted log file grow); 

 : 

– ,  

 (user connections); 

–  (remote query timeout); 

 –  (remote login 

timeout); 

  SQL- ; 

–  (query governor cost 

limit); 

–   ( pen objects); 

–  (network packet size). 

 SQL 

Server . 

 SQL Server   

: 

sp_configure < > < >. 

   SQL Server 

 priority boost – .  

 1,  SQL Server  

 Windows .  

 Windows.  

 1   , 

    SQL Server. 

• : 0. 

• : 1. 

• : 0. 

 max worker threads –  

,  SQL Server .  

,  
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.  

. 

• : 32. 

• : 32   767. 

• : 255. 

        SQL Server 

 max server memory -  SQL Server 

, .  

, ,  SQL Server 

  .   ,  -

,  

 min server memory. 

• : 0. 

• : 2   147   483   647. 

• : 2   147   483   647. 

 min server memory -  SQL Server 

.  SQL 

Server  max 

server memory  min server memory   . 

 

. 

• : 0. 

• : 2   147   483   647. 

• : 0. 

 min memory per query - , 

.  

,  

. 

• : 0. 

• : 2  147   483  647. 

• : 1   024. 

   SQL  Server 

 media  retention -  

.  
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. ,  

. 

• : 0. 

• : 365. 

• : 0. 

 

 SQL Server 

  Data file grow –      

 

• : 0 . 

• : 500 

• : 3 

 Data file grow by percent –  

    

• : 1. 

• : 100 

• : 10 

 Unrestricted data file grow –  

, . 

• : 0. 

• : 1 

• : 0 

 

 SQL 

Server 

 user connections -  

, .  

,   

.  

,  

, .  

,  

 12  

, .   
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,  

. 

• : 0. 

• : 32   767. 

• : 0. 

   SQL Server   

 network packet size - , 

  .  

,  SQL Server.  

 4 096 , ,  

.       , 

,  

. 

 

,   . 

* : 512. 

* : 65   532. 

* : 4   096. 

 query governor cost limit -  

  .  

 0, . 

• : 0. 

• : 2   147   483   647. 

• : 0. 

 SQL Server  

:  

 ; 

 , , ,  

, ,  

;   

 , ,  

,  

. 
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3.3   Oracle 
 Oracle :  

 ; 

 ,  

;  

 ;  

 ;  

 ;  

   .  

 Oracle  INIT.ORA,  

    

 

.  

  : 

DB_NAME  < > -   

  , , ,  

, .    

DB_FILES < > - , 

,  

     100. 

DB_BLOCK_BUFFERS < > -    

   .    

DB_BLOCK_SIZE,    .  

,  SHARED_POOL_SIZE  

LOG_BUFFER  50%  

 DB_BLOCK_SIZE  < > - , 

     

 4096  8192 . ,  

,  

, .    
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LOG_BUFFERS  < > -  

, , 

     

  DB_BLOCK_SIZE,  1 .     

SORT_AREA_SIZE < > -     (  

).  create index  

   order by  group by.   

   65535 , . . 64 , ,  

, .  

   64 ,     131072  ,  . . 

128  524288 , . . 512 . 

OPEN_CURSORS < > - , 

 

,    50,    

,    250.  

PROCESSES < > -   

, , 

 200. 

SESSIONS < > -     

,   

 115. 

TIMED_STATISTICS < > - , 

 TRUE  

 

JOB_QUEUE_INTERVAL < > -  

  .  

,    

600 (10 ) ,   3600 (1 ). 

DB_FILE_MULTIBLOCK_READ_COUNT < > -  

, -
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 .  

  ,   ,  

 DB_BLOCK_BUFFERS/ 4 ,  

. 

TRANSACTION_PER_ROLLBACK_SEGMENTS < > -  

,  

,  

. 

LOG_SIMULTANEOUS_COPIES < > -  

,  

,   

 

LOG_CHECKPOINT_TIMEOUT < > -  

,  

,  0. 

OPTIMIZER_MODE  < >-   

 ( ),  

.  

  <CHOSE> - , 

. 

  :  

<ROLE> - , <FIRST_ROWS>  -  

,  <ALL_ROWS> - 

. 

PRE_PAGE_SGA  < >  -  

.  

<Yes> ,  Oracle     

 

  . 
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SHARED_POOL_SIZE  < > - ,  

 

 SQL.    

 30 .   

  Oracle  

 Automatic Shared Memory Management  

  ,  

     : SGA_MAX_SIZE  

>,      

, ,   

   60-80%. 

,  

. 

 

     (   

), : 

CREATE USER < > 

                 IDENTIFIED by < > 

: ;  

; ,     

; . .  

 

  ,   

 

, . 

,  80,   

 SQL 

server,       
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,  

  ,   .  

,   

    ,  CREATE SESSION –  

;    

  , 

   

:  CREATE  PROCEDURE,  CREATE TABLE 

 

   GRANT,    

      , . 

       

 ( ),   

       <PUBLIC> . 

  ,  

,  

:  

ALL- ; 

ALTER –  ; 

DELETE – ; 

EXECUTE – ; 

INDEX – ; 

INSERT- ; 

SELECT – ; 

REFERENCES – ; 

UPDATE – . 

 

  GRANT,    

      ,  

. 
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 ( ) 

 REVOKE,  

,  

. 

 

.  –  

,  

,    

.  

: CREATE ROLE < >,   

  : DROP  ROLE < >.  

   (  

)  GRANT.   

  ,  

,   

:   ALTER USER < >. 
                 IDENTIFIED by < > 

 3.1  us1, us2, us3   
1, 2, 3    

 
. SQL> CREAFE USER us1 

                              IDENTIFIED by  1 
                         CREAFE USER us2 
                             IDENTIFIED by  2 
                         CREAFE USER us3 
                             IDENTIFIED by  3 
              SQL>  GRANT CREAFE SESSION, 
                                        CREATE TABLE, 
                                        CREATE PROCEDURE, 
                                        TO  us1, us2, us3. 
       

, 
     

Oracle Sever Manager,  
,  

.  :  ;  
; ; ; ; ; ;  

;  ;  ;  ;   SQL;  
;  ;  ;  

,     .  
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 Oracle Sever Manager  
  : 

•   ; 

• ; 

• ; 

• ,  , . .. 

 Oracle ,  
     

. : 
  VSSESS1ON_WAIT  ,  

, , 

, ,   ,  

  , , ; 

  VSDATAFILE  ,    

,       

 SYS ,   SELECT 

ANY TABLE. 

•  VSWAITSTAT ,    

.  

, . 

,  

,  

.  

. 3.1   ,  
    Oracle,  

. 
      3.1 

   Oracle 
   

 

1-16  4  

17-32  8  

33   12  

 
, ,  .. 

  , -

, ,      
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  ,     

. 

, ,  

 ,   .  

  ,  SQL, ,  

, . ,  

.  

, .  

 Oracle . 

 

. , 

  .  

,   , 

. 

    ,  

  ,  

, .  

. ,    

  .  

 

: 

•    

, 

•      , 

,    

   

(System  Global Area- SGA)   Oracle. 

 Oracle  

,  

 SGA    

 SGA ,        

, .  init.ora  PRE_PAGE_SGA 

= YES,    SGA  

.  SGA, ,  

. 
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,  SGA,  

:  

SVRMGR> SHO W SGA 

:  

,  , .  

 – ,  

,   .  

  , .  

 DB_BLOCK_SIZE  INIT.ORA  

,  DB_BLOCK_BUFFERS  INIT.ORA  

.        

,   . 

 - ,  

.  

 LOG_BUFFER   INIT.ORA,  

 DB_BLOCK_SIZE.   

SYS.VSSYSSTAT    

 

 

    LOG_BUFFER  INIT.ORA   
 -  SGA,  

SQL,  PL/SQL, a ,  

.   : 

• ; 

• ; 

• . 

 

SHARED_POOL_SIZE   INIT.ORA   

 —  SQL  SGA.  

,  

  ,  

,   . ,  

Oracle , 

. 
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: 

• ; 

• , ,  

; 

• , ; 

•    

. 

, -

,    

  .  

,  

,   : 

•   ; 

• ; 

•     ; 

•    Oracle   ; 

• ,      

; 

•  

  ; 

•  Oracle. 

 

 

 

 3 
1. ,    
   , ,  . 
2. . 
3. ,     
    ,   . 
4.   ,   
      ,   
     .  
5.    
    , . 
6. . 
7. ,   
     SQL Server   
    . 



 81 

8  , ,     
   ,    SQL Server   
    . 
9.  SQL Server   
   .  
10.  SQL  
      Server . 
11.    Oracle. 
 12.   
      Oracle. 
13.    
       Oracle. 
14.       
       Oracle.  
15.  Oracle   
    Server Manager. 
16.  Oracle    
     . 
17.   
       Oracle. 
18.    
       Oracle.   
19.   
          Oracle. 
20. ,     
      ,   
       Oracle.: 

 
 
 
 
 
 

 3 
 

.  / . , 
. , . . .: , 2011. 400 . 

  
. : . .  2./ . , . 

. : . . ., 2011.504 . 
. .    SQL Server: . . / 

. . .: . . , 2012. 230 . 
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 4     
4.1  

. 
  ,  
  , . 

 
:  

    25  1993 (  

 12  1993 )   30  2008 

.   

 ,   14 

 2000   .  

    .  

 ,  9 

 2000    

-1895.  , , 

 

.   -  

, 

, 

».   

 

. 

    

:  

,   

,  , 

,   

;  

  

,   

 ( )    

  .  
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,    
    

   1.. 
      

       .    
,   

 
.    «  

», , ,  " ".  
,  « ».    

  D ( ), , , A ( )  
  D1, C1, C2, B1, B2, B3 , A1, . 

   
  .    

  ( , , )  
  «  

» (Information Technology Security Evaluation 
Criteria – ITSEC).   

 «  
»,    E0  E6 

   11  
. 

 2000    ISO 17799 – «  
» («Code of practice for  

information security management»).  
   ISO/IEC 

15408 – « » («Common 
Criterion for Information Technology Security Evaluation»),  

 « »,     . 
  « » , 

:  
- ,  

; 
- ,  

. 
 « », « »    

.  « »  
: , 

,  ,  , 
  .  

           
,    

. ,    
 ( )  

.   
  . 

.   
  :  – ,  - 

. : 1  -  «A»   ,  1  -   « »  
.. 
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 «1» .  «A» 
    ,   « »     

. ..  
: 

 ,    

      . 

,     1 , 1 , 1 , 

, 1 ; 

 ,     

,   

,,   ,  

  2  2 ; 

   ,   ,  

  , ,  

.  3  3 . 

,      
, ,    

: 
- ; 
- ; 
- . 
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  4.2   
 50922–2006 « .  

»,  

.  

   

.  

 — , 

 

. 

 17799-2005 « . 

» 

(Information technology. Code of practice for information security management) 

 ( ).  

 —  

 

.  

,  

 

.  
 

. 

, , , 

, .  

,  

, . 

,  

, 

.  
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  ,   . ,    

  ,  

, :                

                                                  S=(R,Y, Z,V, B)                                        (4.1) 

: S- ; 

R  - ; 

Y  - ; 

 Z  -   ; 

V  - ,  

 

; 

B  - ,      

,     

  . 
, , 

,  
, , . 

 — . 
, , ,   

.  
 

,  
, ,  

. 
  : 

 , :   

–  

;  

– ; 

– , 

;  

 , : 

– ; 

– . 
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: 

– ; 

– ; 

– ; 

– , ; 

– ; 

– ,  

; 

– .  

    : 

 ,  

;  

 » ( ,  

);  

 ; 

  « »,  

 

, , . 
 

 –     
,  

, ,     
; 

 
 ( )   

, ,    2. 
  

.  
  1  , ,  

( 1,... )jr j m ,     m  -   , . 
  2 : 

-   , ( 1,... )iy i n  

,  ( 1,... )ip i n  -   i  ,   n  -  
; 
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- ,    
,    ( 1,... ; 1,... )ij i n j m  -  j  

  i - ; 
-  , ,    ijp  - 

  i  j -   .       

   ( 1,... ; 1,... )ij i ijp p i n j m                                          (4.2) 

     ip  

 ij    ( )  
 ( ) ,   . 4.2.   

   ( ,  , ),  
    , 

  . 4.2.  
 

   4.2 
   

,  
 (  4.2) .  

   
    ,    4.3 

,  
  , , ,   

  . ,    
 ( ),      ( ),   

   ( ).  
 

 4.3 
    

      
  

   

    

    

    

 
  3  

.  —  
,   , 

 

    
  

 
 

                 ( ) 1     
             ( ) 2  
             ( ) 3   
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, ,  
.   

   
 ( )  ( . 4.2).   

,   . 
, , . 4.4,  

. .       
,     ,  

, ,    . 
,      ( ),    

 ( ),        ( ).  
 4.4 

 
       

  
   

 2 2 1 

 3 2 2 

 4 3 2 

  . 4.4        
: 

1 –    ,    
    ; 

2 –    ,    
     

; 
3 –    ,     

   
,  ,    

;. 
  4–  ,      

, ,  
. 

   ( ) : 
  «c » :  

       *

1 1 1
.

m n m

j
j i j

c c p cij ij                                     (4.3)  

  c j —     

j ; 
cij —     i  

  j ; 
*
ijp  -    i  -  

    j  . 
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                           *

1 1
/

n m

ij ij
i j

p p pij                                                 (4,4) 

pij —      i   j- . 

- n   -  
- m  

 « »,  (4.3),   
 

.    «c »     5%   
  ,      ,  

,  .  
,        

 «c »,  
. 

  4 , 
 

. 
 

,  : 
 ; 

  

; 

 ,  

; 

  

,  

; 

 ; 

  

 

.   
: 

 ; 

 ;  

  

; 

  

; 



 91 

  

;  

  

; 

  

; 

  

.  

 

 

, . . 

, ,  

 

, .  

 

  5   

 

, .  

..  

,    

 

: 
 ; 

 , 

; 

 , ; 

  

; 
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 ; 

  

; 

 ;  

 ,   

.  
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4.3         
 

, . 

 

 1 — .  

 

,  

: 

1)  —  

;  

2)  —  

;   

3)  —  

 ( ), .  

 

, ,  

. 

 

 2 — . 

 

, 

: 

  —  

 

, ;  

  —  

, ,  

, . 
 

, , 

.  

,  

.  
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 3 — . 

 

.  

.   

, AVAST, 

Norton AntiVirus. 

,  

, , 

, . 

,  

. 

,  

: 

 ; 

 ; 

 ; 

 ; 

 ; 

 ; 

 ; 

 ; 

 . 
 

 4 —  

.  

,  

.  

 IP Security. 
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  5 —  ( )  

 

.  (Firewail) —  

 

,  

,  

 

.  

,  

. 
: 

–  
,  

;  
– , , 

, « » ». 
 

 6 —   

 ,  

.  

,  

. 

 

,  

, . 

 Y  

: 

 ,( , , , , , , )Y L A T N S B R                                               (4.5) 

  L  — , . . ; A—  

, . ,  

; T — , . .  

; N — , . . ,  

,  
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; S —  

 

; B — ,  

,  

; R — , 

,  

   

.   

 P  

 

 

 ,TP W
v                                                                   (4.6) 

 v  — ;  —  
; W  — , 

 LW A                                                                 (4.7) 

(A — ;  L — ).  
 (4.7)  (4.6)  

     .TP LA
v                                                               (4.8)  

 (4.8)    

   .TLA P
v                                                               (4.9)  

 (4.9)  
, 
, 

 

      .
ln

ln
T PL A

v                                                         (4.10)     

  
,  

, .  
:  

 ,36A , , 

 

 0  9;  
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  ,62A , , 

  ,  

 0  9.  
,  (9.8)  

,  
:  

  — , . . T = 30  = 720  =  

= 2,592 106 ;  

  

 

 v =  105   

v = 107 ; 

  —  

 10–12, , , —  10–10,  

 —  10–8. 
,   (4.10)   

 
, . 4.5 

 4.5 
 

       L   
     A = 36     A = 62 

 
  

  P v = 105 v = 106  v = 107 v = 105 v  = 106  v = 107 
  10–15  16,98  17,63  18,28   14,72  15,29   15,84 
  10–14  16,35   16,98  17,63  14,17  14,72  15,29 
  10–13  15,70  16,35   16,98  13,61  14,17  14,72 
  10–12  15,06  15,70  16,35   13,06  13,61  14,17 
  10–11  14,43  15,06  15,70  12,50  13,06  13,61 
  10–10  13,77  14,43  15,06  11,94  12,50  13,06 
  10–9  13,13  13,77  14,43  11,38   11,94  12,50 
  10–8  12,43  13,13  13,77  10,82  11,38   11,94 
  10–7  11,84  12,43  13,13  10,28  10,82  11,38  
  10–6  11,20  11,84  12,43  9,72  10,28  10,82 
  10–5  10,56  11,20  11,84  9,15  9,72  10,28 

 
 

 
 n  

 .T  
 v  
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     .n
Tv                                                             (4.11)  

 
,  (4.11),  

3,n , 
. 4.6. 

  4.6 
   

  
,  

,  
,T  

  
  

,v  

15 900 0,003333 
5 300 0,01 
1 60 0,05 

 
 (4.10)  (4.11) 

 

      
ln

,ln

T
PL A

v

                                                         (4.12) 

 L  — . 

 ,L    
,  

 .

lnln ln
ln ln ln

TT
P PL L L A A A

vvv
v

                    (4.13) 

 ln A : ln 36 3,58    .ln 62 4,13  
 , , ,A v v  ,L  

 (4.13), . 4.7 
 4.7 

 
 L   

 
A = 36 A = 62 

,v  

 

v = 105 v = 106 v = 107 v = 105 v = 106 v = 107 
0,003333 4,80 5,45 6,10 4,16 4,73 5,28 
0,01 4,50 5,15 5,79 3,92 4,46 5,02 
0,05 4,05 4,70 5,34 3,51 4,07 4,63 

 
, . 4.7, ,  

 

 4–5 ,  

. 
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: 
1)  

,  

, 

;   

2)  

, ; 

3) ,  

; 

4)  A = 62  

; 

5)  7 ,  

, ; 

6) ,  

 30 ; 

7) ,  

,  

 — . 
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 4 
1.   
     
2.    
3.     
   ,  . 
4. ,   
     
5.  « ». 
6.    «   
  »    «   
  ». 
7.  « »   «    
   ». 
8. ,   
     ,   
   . 
9. . 

10. ?   
11. . 
12.   
     . 
13.. . 
14. ,     
     ?  
15. . 
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 4 
 

. : . . / 
. , . .  .:   , 2014. 256 . 

  
.. : . ../ . , . , . , 

. .  .: , - , 2011. 392 . 
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 5.     
   

5.1        
   

 
       

, 
   

, .  
, , 

 –     . 
 ija  – ,  i -   

( 1,..i n  )   j   1,..j m .   
  

n  -   
m   -    

     - Bl ,   
    , ,  
  .    

: 
n1B = max B = max a maxa + a minac + a aj ij ij ij1 2 3l j j i i n i=1

        (5.1) 

        

   
3

1

1
i

ai          0 1ai                                                 

  1a  , 2a  ,  3a  -   ,   , 

    1/31 2 3a a a  

,    ai ,  

   
  , . 5.1 

 5.1 
, ,  

,          
. 

 
 

       
 

1 1/31a     1/32a    1/33a     

2 01a         02a       13a   

3 11a          02a     03a   

3 01a         12a      03a   

4    11 2a a               03a     

5 01a              12 3a a   
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, . 5.1 , : 

1.  – , 
, ; 

2.  – , ,  
       

,          
      .  

3.   -    “ ”,  
,        

.   
4.  –  “ ”,  

,       
, ,    

    .   
5.  –   ,  

,   .  
  11a , 02a , 03a    

   
   01a , 12a , 03a    

  . .  
, ,     

0,51 2a a      03a  

6.  – ,  
, , .  

 01a , 02a , 13a ,   ; 

 01a , 12a , 03a ,    

, ,         
01a       0,52 3a a     

 5.1     
 
,  

  .   
: 

 

 1 -  ( 1) -         

                                  ; 

 2 – ( 2) -  ; 

 3 – ( 3) –    

                                 ; 

 4 – ( 4) -  . 
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) , . ,  

  . 

 1 – ( 1) -. , ,  ; 

 2 – ( 2) -      

; 

 3 – ( 3) -  ; 

 4 – ( 4) -      

;   . 

, ,   

,  

     

, . 5.2.  
 

  , . .   
. 

 5.2 
  

  
     

 

 
 

 
 1  2  3  4 

 1   10     9     8     6 
 2     8     5     6     4 
 3   14   16   18   20 
 4   12   13   14   12 

 
. ,  

 (5.1), . 5.3. ,  1a , 

 2a  3a . 1/31 2 3a a a  ,  
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 5.3 

 
  

   1    2     3    4 
 1   10     9     8     6 
 2     8     5     6     4 
 3   14   16   18   20 
 4   12   13   14   12 

max1 1B aijj i
     4,667     5,333      6    6,667 

min2 2B aijj i
     2,667     1,667      2    1,333 

1
3 3 1

n
B aijj n i

 
    3,667     3,583      3,833    3,5 

( )1 2 3B B B Bj j j j      11     10,583      11,833     11,5 

max jB B
j

       11,833  (*)  

 
 

.   (*)  

, . 5.3 , ,  

,   

,      3.  

: 2  
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5.2    
    « » 

 
 « » ,  

,         

  .  

  (PATTERN – Planning Assistance 

Through Technical Relevance Number) -  

 

.  

 
 « »  : 

 
 1  

, .    

  . 

 

 2   « »   

   ,    

., .    

. ,     

. 

  « »    : 

- ; 

-   « »,        

   ( . )  ;   

  ; 

-    

  ; 

- , .  

-  ,  « ».   

 « » : 

- ; 

-  « »,  

; 

-     

  ; 
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-     

; 

-    

; 

-    

  « »; 

-   « »    

;  

-   « » ,  

    , .   ,   

.  

 

 3. , 

, .    

.  

  « »,  

    .   

   :  

   

. 

( )i
k  -  k-   , ,  

,  i-   ,  

. 

( )iS jk  -  k-   ,    j-  

,  i-   ,  

:   

1) ,    

»,  

. 

( ) 1
1

in i
kk

            i const                                                       (5.2) 
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  ni - , ,    

      ,   i    

, . 

2)     ,     i-  

 « »,    

  . 

( ) 1
1

j i
n

S jkj
            i const                                                           (5.3) 

    n j  - ,,           

,    i  -   ,     

. 

 

   (5.4)    ( )irj  -     ,  

   j -    , 

  i   . 

( ) ( ) ( )
1

nii i ir Sj k jkk
                                                                        (5.4)                                                               

     

» « ».  

 

.. 

, ,    «  

»,   ,  

.       

,    (5.4) 

  ( )irj .     R j   -   

  ,  j  , 

 

( )
,

iR rj ji j L
                                                                                 (5.5) 
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 i     j  – ,  

, . ,    j . 

   R j ,   

,       

.  

  (e),    

    (5.6) 

maxR Re jj
                                                                                     (5.6) 

 

  5.2     , 

,  

 

,  . 

  ( 0) –  

 

, ,  

, , .   

1 –  

2  -  

1     

: 

3 – . 

4 – . 

5 -  , .   

2       

: 

6 -     

7 -     

. ,   

    

(5.2)  (5.3)    . 5.4 - 5.6 
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  5.4 
   

1 2.  
  

 
1  2  

   
 

(0) 0,61    (0) 0,4511S  (0) 0,5521S  

 (0) 0,42   (0) 0,412S  (0) 0,622S  

2(0) (0) (0)
1

r Sj k jkk
 

 (0) 0,431r  (0) 0,572r  

 
 
 
 

  5.5 
   

3, 4 5 
  

 
3 

   
4 

  
5 

  
  

 
(1) 0,51   (1) 0,331S   (1) 0,241S   (1) 0,551S  

 
 

(1) 0,52  (1) 0,232S  (1) 0,242S  (1) 0,652S  

2(1) (1) (1)
1

r Sj k jkk
 

    - (1) 0,253r  (1) 0,204r  (1) 0,555r  

 
 5.6 

     
6 7 

  
 

6   7  

  
 

(2) 0,21   (2) 0,861S    (2) 0,271S  

 (2) 0,52   (2) 0,462S   (2) 0,672S  

 (2) 0,33   (2) 0,863S  (2) 0,273S  

2(2) (2) (2)
1

r Sj k jkk
 

     -  
  (2) 0,66r   (2) 0,47r  

 
. 5.4 – 5.6     

,   (5.4) 
    1 

 2,  (5.5)  :          (0) 0,431 1R r                      

(0) 0,572 2R r  
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 R j   ,  

, , 

    

      ,   

 2 1R R  

          , 

 (5.5),   

(1) (0) 0,25 0,43 0,10753 3 1R r r            (1) (0) 0,20 0,43 0,08604 4 1R r r  

(1) (0) 0,55 0,43 0,23655 5 1R r r              (2) (0) 0,6 0,57 0,34206 6 2R r r  

(2) (0) 0,4 0,57 0,22807 7 2R r r  

 (5.6), , ,  

, 6. 

 R j ,  

,      6 – 5 – 

7 – 3 – 4 

,   –    

 

: 

-      ( 6); 

- , .( 5); 

-      ( 7)   

-   ( 3); 

-   ( 4). 
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5.3    
 

    (Analytic Hierarchy Process) 

, ,   . 

,  

   

  .   

   

 

 

 1  .   

 

    , .  

: ,  , 

  .  

,    

 – . 

 

 2  .   

  : 

1.       ,   

    ,  

   

.        

     

,   

 5.7  5.8,  kij ,  

.  

 ( i )  

   ( j ),  

     kij  ,         ( j )   

 ( i )   ,  1/ kij .  

 
 



 113 

 5.7 
      ,  

 
  

 
 

   
( kij ) 

1  1 
2  3 
3  5 
4  7 
5   

 
9 

 2,4,6,8     
 
 

 5.8 
-  

,    
 

 
 

 (kij ) 

1  1 
2  2 
3  3 
4  4 
5     5 
6 . 6 
7  ( )  

 
7 

8 ,   
 

8 

9   9 
 ( n ),       

    ( 1) / 2n n   

2.     

         

.      m,    

    

( 1) / 2n m m  

   

. 

,   ,  

,  : 

1)  ; 
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2) ; 

3)      ,  

,    

1/k kij ji  , ; 

4)     kik , kij , k jk    

  , :   

k k kijik jk  

5)     kik , kij , k jk    

    , ,      k kijik      

      k kij jk   ,         k kik jk  

,  

,   . 

 

 3  .   

  ,  

. 

   Ci , 

   ( j )  ( i ) , . Cij ,   

 

1/( )1 2
nC k k ki ini i                                                                 (5.7) 

1/( )1 2
mC k k kij ijmij ij                                                           (5.8) 

  ( 1)n m      

         

    ( )   

   

1

Ci
ni

Cii

                                                                   (5.9) 
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1

C ji
mij

Ciji

                                                                   (5.10) 

  i -  i  

      ij  -  j  i  

 

 4     

    : 

-          jY  j-     ( 1,...j m ,), 

 

1

n
Y j i iji

              1,....j m                          (5.11) 

-   (l ) ,     Yl  

,  
.. 

                    maxY Y jl j
          1,....j m                                   (5.12) 

 
 5  .  

, ,  

   

.  

,  

.  

. 

, , 

  ,   

  ( .  2) 

  ,   

,      (   

 – ), : 

( )max
( 1)

mIC mOC
R m Rm

                                                                   (5.13)            
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( )max

( 1)
mmIC

mm
                                                          (5.14) 

: IC  -  

 

R  -   ,  

.  

  . 5.9 

mm – ; ,  

   

;   

 

m nm    -   

m mm    -  

 

max  -        

 

    : 
  0,1OC   ; 

  0,1OC   ,   

  

 
 max ,  (5.13),     

: 

1) ;   

2)  

  ,  

,  j ,  

;  

3)  j    max  
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 5.9 
 ( )R  

  . 
 m 3 4 5 6 7 8 9 10 11 12 13 
 R 0,58 0,90 1,12 1,24 1,32 1,41 1,45 1,49 1,51 1,54 1,56 
 

 5.3  

       

.  

. 

.     ( )   

 

: , ,  

.. 

 -  

 

.     

: 

1 –  

;  

2 – ; 

3 – . 

, ,  

,    

1, 2, 3 4, .  

 

      ,  

,  

,  5.7. 

  . 5.10. ,  

 

. 5.11, 5.12  5.13..  

 

:    (5.7),     

  -   (5.8) ,     

,    (5.9)  (5.10).   

      :  
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 5.10,   , ,  

, . 5.11 - 5.13.   

 5.10 
 

 1 2 3  
 

 

1 1 3 5 2,47 0,650 
2 1/3 1 3 0,848 0,230 
3 1/5 1/3 1 0,48 0,120 

 
 5.11 

1 
 1 2 3 4  

 
 

1 1 1 0,333 0,2 0,508 0,106 
2 1 1 0,333 0,333 0,577 0,120 
3 3 3 1 1 1,732 0,362 
4 5 3 1 1 1,968 0,412 

 
 5.12 

2 
 1 2 3 4  

 
 

 
1 1 0,11 0,2 014 0,23 0,050 
2 9 1 3 1 2,28 0,430 
3 5 0,33 1 1 1,14 0,220 
4 7 1 1 1 1,63 0,300 

 
 5.13 

3 
 1 2 3 4  

 
 

 
1 1 3 5 9 3,4 0,560 
2 0,33 1 3 7 1,63 0,270 
3 0,2 0,33 1 5 0,76 0,130 
4 0,11 0,14 0,2 1 0,23 0,040 

 
,  (5.11),   

 (  – 1, 2, 
3 4) ,    (5.12) , . 

, ,   . 
:  

1 0,65 0,106 0,23 0,05 0,12 0,56 0,1517Y  

2 0,65 0,120 0,23 0,43 0,12 0,27 0,2077Y  

3 0,65 0,362 0,23 0,22 0,12 0,13 0,2906Y  

4 0,65 0,412 0,23 0,30 0,12 0,04 0,3390Y  

max 0,33904Y Y jj
 



 119 

,  

, 4. 

,  

   

,   

:  

1)          

 (   .5)    

 

 3,117max  -      

; 

     

  1, 2   3    4,023max1  

,  4,233max2  ,   4,2015max3  

2)   5.9     

, ,          

0,58RK             0,901 2 3R R R  

3)  

  (5.13).  

:  

0,1OCK     0,00741OC    0,0852OC      0,0823OC     

    0,1OC ,   

  4  

. 
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5.4  
   

 
     

.  
, 

,  
  (  5.14  5.15)  

 ( )  
  

,    ( , 
”)     ( , 5),    

 
  5.14 

        
    

 5,0  2,0 
 4,5  1,5 

 4,0  1,0 
 3,5  0,5 

 3,0  0,0 
 2,5 - - 

 
 5.15 

        
    

 5,0  2,0 
 4,0  1,0 

 3,0  0,0 
  . 

 
 1.  .  ,    

, ,  1  5.3 

 

 2.  .    

.  

 2  5.3 

 

 3.   

, .   

 ( i )   3   5.3   (5.9)..   

 

  

,  5.14  5.15.  
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 - rij     

,  - 

  , .  rij -  

,       ,   j  

 i .  

     

 4.     

    : 

-         , , jY  j-  

  ( 1,...j m ,),  

 
1

n
Y rj i iji

            1,....j m                           (5.15)  

-   (l ) ,     Yl  

, .  

                 maxY Y jl j
              1,....j m                                    (5.16)               

 

 5.  .   

    

 (OC),   (5.13)   

 5  5.3. 

 

 5.4 .   

  ,  

, ,    

.   

,   . 

.    

: , , 

,   
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 - ,   , 

 

. 

: 

1 -  ( );  

2 –    

 ( ); 

3 – ,    

; 

4 – ; 

5 – ; 

6 -  ; 

7 -   

, ,   . 

 

1, 2 , 3,  4 5) .  

       

 ( .  5.8).   

. 5.16 

 
 5.16 

 
 

 1 2 3 4 5 6 7 
1 1 2 4 5 6 8 9 
2 1/2 1 3 4 5 6 7 
3 1/4 1/3 1 2 3 5 6 
4 1/5 1/4 1/2 1 3 5 6 
5 1/6 1/5 1/3 1/3 1 2 3 
6 1/8 1/6 1/6 1/5 1/2 1 2 
7 1/9 1/7 1/6 1/6 1/3 1/2 1 

 
    ,   

 (5.7)  (5.9).   
: 
0,425 0,250 0,116 0,0851 2 3 4
0,057 0,037 0,0305 76

   

     
 

, ( .  5.15)    
,   5.17  
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. 
 5.17 

   
  

 1 2 3 4 5 i  

1  3 4 4 3       5 (*) 0,425 
2        5  (*) 4 3        5  (*) 3 0,250 
3 2         5  (*) 3 2        5  (*) 0,116 
4        5  (*) 4 2        5  (*) 3 0,085 
5 4 2 3        5  (*) 2 0,057 
6        5  (*) 2 4 2 3 0,037 
7 4 3 4        5  (*)        5  (*) 0,030 

1

n
Y rj i iji

 
3,715 3,900 3,660 3,690 4,085  

* maxk jj
Y Y      4,08  

.   (*) -      
 

 
,   (5.15),   

   5.17.  

,     (5.16),   - 

  5,   . 

 

,   

.   

:  

1)          

 ( .  .5  5.3)  

    7,46max   

2)   5.9    

  , ,            

1,32R              

3)      

 (5.13).  

:  

( ) (7,46 7)max 0,058
( 1) 6 1,32

nICOC
R n R
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  0,1OC , 

, ,   ,   

5      

   

  :  3 .  

        

 10%,      

. 
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 5. 
1.     
      . 
2..     . 
3.     - 
     . 
4.       - 
     .. 
5.. . 
6.  
7. . 
8.   “ ”.  
9. . 
10.  “ ”. 
11.   
   . 
12.   
    . 
13..       
    . 
14.         
            . 
15.       
    . 
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 5 
 

. .  
 / . . .: , 2010.  

688 . 
.    

: . ./ . , . . .: . . 
. 2014. 205 .  

  
. . .: 

. 2009.  592 . 
. . / . .  .: . 2010  

463 . 
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  6   
 

6.1   
      

 
 

, .  

: 

1) ; 

2)  , ,  

   

; 

3)   

 

   ( )  

. 

    

: 

 

 1. ,  

  , 

         

. 

 

 2    

.     .   

z   :  

0,30,5( 5)z
b

                                                                    (6.1) 

   b-        (0< b<1); 

 

 3  . , 

, :  

1)   ; 

2) ; 
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3) ,  

. ,    

 n , ,                     

               log 12n z                                                            (6.2) 

 

 4. .  

: 

- , ,  

; 

-  ; 

- ,  

; 

-   

,  

  ; 

-     

  ; 

-  

  ,  

  .  

,     

, ,  

,  .  

 

 5.    

.        

,    

 .  

    .  

- ,  

, ,    

.   

 N ,  

,   :: 



 129 

-      z ,          / 2N z  

-  z,        ( 1) / 2N z  

   Me       

            1
1

N FkMe X hk kfk
                                              (6.3)                       

 1Xk - ,  

N -  ,  

1Fk - ,  

,  

fk  - ,  

hk -       

 – ,  

.  Mo     

  
( )1

1 ( ) ( )1 1

f fk kMo X hk kf f f fk k k k
                                           (6.4) 

 1Xk - ,  

fk - ,  

1fk - ,  

 1fk - , ,  

 hk -     

t , 
,   .  

,  
: 

- ,  
; 

-   ,            
  ; 

-      ,   ,  
   

.    
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 6.1.  , .  

. 

 

  . 

 

.  

 ( )    .    

.     : 

 

 

.  

      

   123   

  , 

. 11.1.    

 11.1   11.2 

      ,    

 6.1,   .   . 6.1  

. 

  6.1 
 

  
 

 ( ) 
(*)  

 
 (  
) 

 
 

     12  - 24      5        5 
     24 – 36      10      15 
     36  - 48      10      25 
     48  - 60      15      40 
     60  - 72      15      55 
     72  - 84      30      85 
     84  - 96      20    105 
     96  - 108      10    115 
    108 – 120        8    123 

(*) -  ,   ,  
, 80 - .  

 
    .   

 (6.3)  (6.4)    ( M ) 

 ( MD  )  ,  

. 
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  ( 1) / 2 124/ 2 62N m    

(62 55)72 12 74,8
30

Me    

(30 15)72 12 79, 2
(30 15) (30 20)

Mo    

,      

      

  74,8Me   ,                 79, 2Mo   

 

:      

 

 
 
 

6.2   
  . 

       

  ,      

    

  .  

, , 

, . 

   

  .  

 
 1.    

: 
-    

; 
-  ,  
  .  
 

 2.   
.  ( )  

 
,  

 ( , 1, 2 , 
 –X1, X2 . ).  

, ..   , 
,  10.    
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 3.   
.   z  

  m ,  . .    ( z  m  ) ;   
  

2

K K K K jK j K K m
                                                         (6.5) 

 K j - ,  j –   ;  K j  - 

,   j –   ; K j , 

  j  –  
  K j , K j , K j  0  1.  

K K m -  ,K K j ,  1. 

 
: 

                 1
1

z
Q K jz j

                                                                    (6.6) 

                   0,67 1Q                                                                          (6.7) 
 (6.10) ,   , 

. 
 
 

 4.    
.    

 ( ), ,  
   

 
          5.    .      

   .   
   1,   

 2,   . .,     
   m.   

 
.  

  , ,  
,  ,       

. .  
     
 
          

  .    
 

,  
,  , .6.2 (  1-7). 
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 6.2 
 

,  
 

 
 

1 2 3 4 5 6 

ri  ( )r ri
 

2( )r ri  

1 2  3  4 5  6 7  8    9  10 
1  5  5  5 4  4 5  28  10 100 
2  1  1  2 2  1 3  10  - 8   64 
3  4  4  4 5  5 4  26    8   64 
4  2  2,5  1 1 2,5 1  10  - 8   64 
5  3  2,5  3 3 2,5 2  16  - 2     4 

rj  15 15 15 15 15 15  
2962( )

1

n
r rii

 
 

 6.     
. 6.2   

. : 
z –        ;    
m  -   , ;  

 

rij - ,  j -  i –   ( i = 1, m) ,  ( j = 1, z)   

j -   j -    

: 
 
ri -  i ,    

                                
1

j
z

r z riji j
                                              (6.8) 

,  1/j z  

                                  
1

m
r riji j

                                                     (6.9) 

 
^rj  - ,  j - ,  

 

                             ^ ( 1)
21

m m mr rijj i
                                          (6.10) 

 
 r  -    ,    

  . 

                            1 ( 1)
21 1

m z m zr rijm i j
                                  (6.11) 
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 S   -                 
    

            2( )
1

n
S r rii

                                                                   (6.12) 

 
  maxS  -         

             
. 

 

  1 2 3( )max 12 1
z

z
S m m z T jj

                                                     (6.13) 

   

              
1 3( )

112

Hj
T t tj jk jkk

                                                        (6.14) 

 
 

T j ,  j   ;  Hj  -   

    j ; 
 
k -    j  (k  = 1, Hj ); 
 
t jk -     k      j -   . 

 
  ,   

1 2 3( )max 12
S z m m                                                                      (6.15) 

 
 
 W - , . , 

 

max
1 2 3( )12 1

SW z
m m z T jj

S
S z

                                        (6.16) 

 
,   

  12
2 3( )

SW
z m m

                                                                          (6.17) 

 
 0,7W ,     
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,   2 .    

  ( 1)Wz m     2  1m   .  

,  2  

1m   :     
 

2
1 ( 1)12 1

1
1

S
z

n m T jj
z

m

                                                (6.18) 

 
        ,  

   
  

 2 12
( 1)

S
z m m                                                                                  (6.19) 

 

 2   0,05   

  ( . . 6.7) .   2 2 ,  .  

,  95% ,   
  .  

             2 2 ,     

 
         

, ,   ,    l ,  
   - .  

                             
                                        minl ii

r r                                                           (6.20)     

 
 7.   .   

     
, :  

-   ; 
-  ;   
-     ;  

 
  ,   

         : 
- , , .  6.3 
- ,   . 6.4 
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 6.3 
,  

 
  

 

 

 

1 0 0,1W   

2 0,1 0,3W   

3 0,3 0,5W   

4 0,5 0,7W   

5 0,7 0,9W   

6 0,9 1,0W   

 
 
 
 
 

 6.4 
 

  

 

 

 

1 0 0,2W   

2 0,2 0,37W   

3 0,37 0,64W   

4 0,64 0,8W   

5 0,8 1,0W   

 
 6.2    

( 6z ),  
  ( 5m ) :  

 
. 

 
.      

,      
,  6.3,  (  2-7),    1 

,  5 – . 
 

,  (6.9 – 
6.12)    . 6.2,  (  8 -10),   296S . 
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,  (6.13 )  (6.14), ,      
354maxS ,                                                                    

4 6 01 3T T T T     ) 0,5
1 3(2 22 12

T       ) 0,5
1 3(2 25 12

T  

 
  ,  (6.16),  

0,836W .  ,   2 , 

 (6.18),  ,     2 20,06 .  

 

    2      0,05  

  1 4n ,    . 6.7,   2 9,488  

   2 2 ,  . ,  

95% ,     .  
 

,  ,    6.3  6.4,  
,     

.  
 
 
 

       
  ,     

  ,  (6.9).  :  281r        

102r       263r     104r        165r  

   (6.20)  
2 4, ,  

  : 
. 
                                                   1 
 

 6.3   , 
,    6.5,    

   
,  

. 
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 6.5 

,      
 
 

 
 

 

1 1  -  
.  

2 2      
     

3 3 ,   
   

4 4    
5 5 ,  

   
.    ,    

,  6.6, (  2-
7),   1 ,   

 
 6.6 

 
,   

 1 2 3 4 5 6 
ri  ( )r ri

 

2( )r ri  

1 2  3  4 5  6 7  8    9  10 
X1  1  1  2 2  1 1  8  -10 100 
X2  2  2  1 1  3 3 12  - 6   36 
X3  4  3  4 3  2 2  18    0     0 
X4  3  5  3 5  4 4  24    6   36 
X5  5  4  5 4  5 5  28   10  100 

rj  15 15 15 15 15 15  
2722( )

1

n
r rii

 
 
 
 

,  (6.9 – 6.12)  
  . 6.6 (  8 -10),  272S . 

,  (6.15),  ,  360maxS .   
  ,  (6.17)  

0,755W .  ,   2 , 

 (6.19),  ,     2 18,12 .  

 
    2      0,05  

  1 4n ,    . 6.7     2 9,5 
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   2 2 ,  . ,  

95% ,     .  
,  ,    6.3  6.4,  

,    . 
 

     
  ,       

,  (6.9).  :  81r        122r       

183r     244r        285r  

 
 (6.20) 1,   

,   
:.            5  
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 6.7 
   { 2 >= 2(  ; )}  

  - ,  –  
    

         0,10        0,05    0,01 

            1      2,706    3,841     6,635 

            2      4,605    5,991     9,210 

            3              6,251    7,815    11,341 

            4         7,779    9,488    13,277  

            5      9,236   11,070    15,086 

            6     10,645   12,592    16,812 

           7     12,017    14,067    18,475 

           8    13,362    15,507    20,090 

           9     14,684    16,919    21,665 

         10     15,986     18,307    23,209 

          11     17,275     19,675     24,725 

         12     18,549     21,026     26,217 

         13     19,812     22,362     27,688 

         14     21,064     23,685      29,141     

         15     22,307      24,995      30,578 
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. 2014. 205 .  
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.  1./ . . 

: , 2011. 188 . 
. .  

./ . . .: . 2011. 568 . 
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7.2  

. 
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,        
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  ( P )  -     ,   
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  ,    (q )  

:. 

                                        /P q  
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  , .   1P P  

        (W ).  
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  .       

    ,     
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               1/T W  
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B -     

,  j-  

, : 

min min (1/ )1 21 1l jj j

n n
E E c e e Tij ijij iji i

       1,2,,Bj      (7.1)     

 lE - ,  

  l ,           

 . 

jE  -       

j    

B -     

 1e ij -          i  -      , 

  j ; 

2e ij -           i -    : ,  

 j ; 

1/ ij -    i  -    ,  

 j ; 

Tij -    i -    .,  

  j ;  

 -  

c   -  

n   - , . 

 

 

7.3  
      

,   M/M/1   
. ,   

 «p»,   .,     
,  

. 
  : 
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-        
; 

-   , . .  ,  
;   

 -  . 
  

:  
   ,     ; 

 ,  

,  ;   

 ,  

    ; 

   ,  

   

;   

 ,  

;    

  ( )P t , ,  

,    

. 

  

: 

 -  ;   

t  -     ;  

1/ t    - ; 
   - ;  
Q - ; 
L -    ( ); 
W - ;  
T -    ; 
 ( )P t t  - ,  

. ( t ). 

, 
,   

:  
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1.     
   p .   

        p              (7.2) 
     (12.2),   

 1 p                                                                                (7.3)       

  p1
1

      . 

2.  

                                                                                                 (7.4) 

3.  
2

1
Q                                                                                                (7.5) 

4.  

1
L Q                                                                                   (7.6) 

5. , ,       
,   « »   
 

QW                                                                                              (7.7) 

6.  , ,       
,   « »   

 
LT                                                                                               (7.8) 

7.   ,        
  t  

/( ) 1 t TP t t e                                                                        (7.9) 

,  
  ,   

: 
1

(1 ) (1 ) (1 )
LT

p p
                                 (7.10) 

 7.1    4 , 
,  10 . 

   
..  

,    
 20%.,         – 50%. 

  . 
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. 4 ,  10       / 0,4  

 1, 2  3    : 0 0p ,    0 2p ,   0 5p ,   
.    12.3-12.8,      

,    , . 7.1 
 7.1 

    
  

    
  

   
0 2p ,  

                
0 5p ,  

  p   0                0,2                0,5 
    1                1,25                2 
      4                5                8 
   0,4                 0,5                0,8 
  Q              0,267                0,5                3,2 
 L        0,667                1,0                4,0 
 W        0,067                0,125                0,8 
 T         0,167                0,250                1,0 

 
    , ,   
. ,  40%  ( 0 4, ),   : 

-  20%  
  ,   ,    1,5 ; 

-  2,5  (  20%  50%,)    
    4 .  

 7.2       , 
  .7.2,,   

.  
 20    

    (7.10)    , 
. 7.2 

 
 
 
 
 
 
 

 7.2 
   

  
  

1 2 3 
   

        30 25 22 
 p  0,3                 0,1                  0,05 

   
1 p( )         21  22,5 20,9 

 T               0,5               0,4 (*)               1,11 
.  (*)   
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  , .12.2 , 
,     2. 

 

 

7.4.  

. 
     

,   M / M /  / N / 
 / N.  

,  : 
-        

,      
 - ,   

-  « » ,  «C» 
 – ; 

 -       ,   
,  « –

»  ( ); 
-  «N» ,   ,   

  . 
-      

: ,    , ,  
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  .  

,   ,   , .  
     

.  
 

 -   
,       

.  :  
  ( ),  ( ); 

 ,   ( o ); 

  (  

),   (Q ); 

     (  

),  ( L ); 

    (  

),  (W ); 
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)  (T ).  
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.  ( n N L ),   

N - ,  

.   

 

  : 

t  - ; 

t  - ; 

1/ t  -  

1/ t    -   

 

N    -  

 

C  - ,     

 

Pk ,  (k) .  

 

/  -  
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  M/M/ /N/ /N. 

1.   

 (7.11 – 7.13) 

! ! -1
0 -! ( )!0 1 ! ( )!

k kc NN NP k ck N kk k c c c N k
       (7.11) 

           
! 10! ( )!

kNP P k ck k N k
                                    (7,12) 

!
10! ( )!

kN
P P k ck k cc c N k

                               (7,13)    

 
2.  Q - ,                 

                  ( )
N

Q k c Pkk c
                                                     (7,14) 

 
3.  L - ,    

,  

1

N
L k Pkk

                                                                                  (7,15) 

 
4.  U - ,  

. 
 U L Q                                                                                           (7,16) 
 
5.   -    ,  

 /U C                                          (7,17) 
 
6.   T  -         

) 
T T t                                                                                     (7,18) 

  T  -  (  

  )  
       

( )N T T t                                                                (7,19) 

L T                                                                                            (7,20) 

   -  , ,    
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 (7.19)  (7.20)    T  

                
L tT
N L

                                                          (7,21) 

 
7.   W  -   
                      W T to                                                  (7,22) 

 
8.   T  -  

T T t                                                                                      (7,23) 

 
9.    -     , . ,   

   
t
T

                                                                                          (7,24) 

 
10.   n  -    

( )n N L                                                                                      (7,25) 
 
11. .  

,   ,   
  

   
t
N

                                                                                  (7,26) 

   0t
C

                                                                                  (7,27) 

 ( 4.16)  ( 4.17)    

    
t

N t
                                                                              (7,28)  

 
 ( 4.18) : 

-    1
t

N t
                                                                (7,29) 

,    ,    
; 

- 

            1
t

N t
                                                      (7,30) 

  , , , , 
, ;  
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-  1
t

N t
                                                                 (7,31) 

  , , , , 
, . 

 
 7.2    100  .    

  ,   800 
,  ,     

   8  
  

, ,  
  200 .   

,     350 . , , 
       25  8 , . . 

200 . 
 

,  
, ,  

, ,  
. 

 
:  100N      800t      8t  

  1 200S    
    

350S /( ) 
 
 

. ,   (7,11- 7,25),  
.7.3 
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 7.3 
  M/M/C/N/ /N    

  1     2  3 
 
 

      1c          2c       3c  

0P  0,07570 0,33760 0,36584 

Q  6,64575 0,30084 0,04110 

L 7,57005 1,28796 1,03078 
U L Q 0,92430 0,98712 0,98969 

/U C  0,92430 0,49356 0,32990 

n N L 92,43000 98,71200 98,96920 
/n N  0,92430 0,98712 0,98969 

W 57,52000 2,43690 0,33211 
T  65,52000 10,43690 8,33200 

T T t  865,52000 810,43690 808,33200 

/        1        2     3 

 
  (Yi )   i-      

   
  Yi m S L Si i i                                                                              (7,32) 

  mi  –  i-     

. 
  (d )   

  
YY mind ii

                                                                                         (7,33) 

     (6,32)    , 
. 6.3,  :  

 1      Y 200 7,57 350 2843,501 1 1S L S    

 2      Y 2 2 200 1,288 350 850,802 1 2S L S  

 3       Y 3 3 200 1,031 350 960,853 1 3S L S  

,  
(7,33)   2  

  . 
.  7.4 – 7.6      

M/M/C/N/ /N    t , t , N  C   
     

. 
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 7.4 
  M/M/C/N/ /N   

  100N ,  600t ,   8t  
  

1 
 

2 
 

3 
 
 

1c  2c  3c  

0P  0,000923 0,208730 0,257518 

Q  24,07000 0,878762 0,12731 

L 25,0692 2,1830 1,4414 

U L Q  0, 9991 1,3042 1,3141 

/U C  0,9991 0,6500 0,4380 

n N L  74,9308 97,8170 98,5586 

/n Nc  0,74931 0,97817 0,98558 

T  200,739 13,390 8,775 

T T t  800,739 613,390 608,775 

/  0,75 1,50 2,25 

  
 7.5 

  M/M/C/N/ /N  
  100N ,  600t ,   6t   

  1     2  3 
 
 

     1c       2c    3c  

0P  0,0757     0,3376   0,36584 

Q    6,64575    0,30084    0,0411 

L      7,57005     
1,28796 

   1,03078 

U L Q       0,9243     0,9871    0,9896 

/U C       0,9243     
0,49356 

   0,329897 

n N L       92,43     98,712     98,9692 

/n Nc       0,9243    0,98712    0,989692 

W        43,14      
1,8286 

   0,249 

T        49,14      
7,8286 

   6,24908 

T T t      649,14    
607,8286 

   606,2498 

/        1        2     3 
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 7.6 

  M/M/C/N/ /N    
  100N ,  400t  ,   6t  

  1  2  3 
 
 

1c  2c  3c  

0P  0,00005 0,157253 0,2144 

Q 32,3353 1,4406 0,2046 

L  33,3353 2,8971 1,6794 
U L Q  0,9998 1,4565 1,4748 

/U C  0,9998 0,7280 0,4916 

n N L  66,6647 97,1029 98,3200 

/n Nc  0,6667 0,9710 0,9832 

T  200,018 11,9343 6,8325 

T T t  600,018 41,9343 406,8325 

/  0,666 1,333 2 
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 «  Microsoft» 

(Microsoft Baseline Security Analyzer- MBSA) 

     MBSA,  

,  Microsoft,   
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. . MBSA  

  , 

    Microsoft,       
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MBSA    

 

 Windows,   Internet Information Services (IIS),  

SQL Server,  Internet Explorer   Microsoft Office. 

 Windows Media,  Exchange Server  .  

MBSA  Microsoft, 

,  Microsoft Update (MU),  

Windows Server Update Services (WSUS), Systems Management Server (SMS), 

System Center Configuration Manager (SCCM) 2007  Small Business Server 

(SBS). 

,  MBSA,   

 Microsoft  Windows 

Server Update Services (WSUS) , 

 WSUS. 

 MBSA 2.1, MBSA 2.2   MBSA 

2.3 (  2015 ).   

MBSA  Windows 95, Windows 

98  Windows Millennium Edition. 

MBSA 2.2,  MBSA 2.1, : 

  Windows 7  Windows Server 2008 R2; 

    



 173 

  64- ; 

    SQL Server 2005; 

  

 

 /rd) 

  Windows Server Update Services 2.0  3.0 
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