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l � L � � � � � ��
 

� � � �Q
 

�� I � �I �
, 

I O � �N � � �
 

� �I � � O
 

� �
 

P � �  
 S � L� S O� K �Q �N I P

 

K� �� S
 

O � � � � � � � �
 GRID [2]. k �� � �N

 

i�
’

P S � �
 

� � S � � K �Q
 

L � S � � �
 

� � J � � � � � ! � � � �
 

��
 

�� � � � � W � � � ! � � � �
 O � � � � � � � �

, 

�� � L  �� � �
 

� �P
 

O � � � � � � � �P
 

I O� ! � W � K � �  
 

� �P
 GRID 

� O� � � ! � �
 

(

� � � � S � � ! � �
). 

� � J � � � � � ! � � � �
 

O � � � � � � � �
 

� � S� � �P M �N
 

S� � �I � M � � � �
 

� L J � �
 

� � � � J �
 J �T

 

�� I � �I � J �
 

� �� �P
 

l � L � � � � � ��
. 

j� � � � � W � � � ! � � � �
 

O � � � � � � � �
, 

O � L �� �� � � �
 

� �
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� � J � � � � � ! � � � �  
 

I � � � �I �  
, 

�� � � M �N
 

� � � O � �V � � W � K � �
 

S �  �R � � � �
 

J �  � � � S J
 

� �P
 �� � � � � W � � � ! � U

 

� � � �I � �� � K ��
 

�
 

�� I � �I ��
 [2]. k ��� �N

 

k� I � �I ��
 

L � S �Q �N I P
 

��
 

� � J � � � � � ! � � � � J �
 

�
 

� � � � � � S � ! � � � � � J �
 O � � � � � � � �  

 

� �� �P
 

i �
’

P S � �
. 

� � �
 

� � S � � K �Q
 

O � � � � � � � �
 

� �P
: 

- 

S� � �I �� � �P
 

L� S O� K � �V �
 

� L J � � �
 

� � W � � J � ! �Q M
; 

- 

� � �! � � � � S � ! � U
, 

J � � � � � � � �V �
 

��
 

O � �� � � � � �P
 

I O � �N � �  
 

� O� � � ! � �
 

��
 � �� �� �� �� �N � �  

 

�� I � �I �  
; 

- 

I �� � �� � �P
 

� L � � � � � �  
 

S � O �I ��
 

� � � �I � �� � K ��
; 

- 

O � �� � � � � �P
 

� L � � � �
 

� � � � � S �� � � �V �
 

K � I �
 

� �P
 

� �T � �V �
 

S
 

� � � �I � �� � K ��
 [2]. �

 

� �� � �
 

� � � O� � � ! � U
 

SV � � O � � � � �
 

O � � � � � � � �
 

�
 

I � � � �I �
, 

P � �
 

��
 

O ��
’

P S � � �
 

S
 L �� N

-

P � � J
 

� � � � �� � � �J
 

�� I � �I � J
, 

Q
 

L � �N �
 

V � � L � �N � � J �
 

S�
 

O � � � �� � M
 

�
 S � L� S O� K �M �N

 

� � �� � � �� � �
 

� S �Q J �� � M
 

�� I � �I ��
 [2]. k ��� �N

 

� � � � �� ��
 

� � �M K�Q
 

�
 

I � L�
 

� �� � � � �
 

� � � �I � �� � K �
, 

P � �
 

W � � � ! � � � �M �N
 �

 

I � �� � �� � R �
 GRID [2]. m ��

 

V � � � S � � �� �N � � M
 

� �  � �� � � � � � M
 

L �� � J �
 

� � S �J � � �
 

I �� � O � �I �N
 

I � �� �I ��
, � � S J �R � � �  

 

��
 

� �� � �
 

� �� � � � ��
 (Application) (

� �I
. 2). 

 

 
 XYZ[ \]^  2 – 

_`ab Y ^c de \c  

g
 n] a Yo ] \b c de \c  c af gb `^b [ ac  GRID 

 � �P
 

� �V � � � S� ! � U
 

� S �Q J �� � U
 

�
 

� � J � �  
 GRID-

I �I �� J �
 

� �
 

! N � J �

 

� �� � �

 �� � � � S � � � � �
 

I � � � �I �
 

� �� � � �� � �V �
 

� �I � � O �
: 

S � O �I � �
 

S � � � � �N
, 

O� �� I � � � �

 

W � � � ��

, J � � � � � � � �V �
 

S � � � � �N
, 

� � � � � � S � ! � U
 

��
 

� � �� � � � W � � � ! � U
 

�
 

�
.

�
. 

�
 

J � � �

 

� � S� � � � �

 J � �� T �
 

j � �� � �� �
 

S
 

O � P � � M
 

��  � � � �V � U
 

� � L
-

I � � � �I ��
 [4] 

� �P

 

� �I P V �� � �P

 � � �� � �I � �N � �I � �
 

��
 

O �� � �R � � �P
 

� � �� � � O� � � L� �N � �I � �
 

� � J O � �� � � ��

 

L � �N � �I �N

 W � � � ! � �
 

�
 GRID-

I �I �� J �
 

�� � � � S �� � � �
 

�
 

� �V �P � �
 

I� �� �I ��

 (

� �I

. 2). 

HI � � � � � J

 I �� �� � � � � J
, 

R �
 

� O �I �Q
 

I � �� �I
-

� � �Q � � � � � � �
 

� �  � �� � � � � �

 GRID-

I �I �� J �

, 

Q

 Open 
Grid Services Architecture (OGSA) [3], 

P � �
 

� � S � � K �Q

 

�I � �� � �

 

I � �T L �

, 

R �

 W � � � ! � � � �M �N
 

� �
 

� �� � �
 

� � � � �� ��
 

�
 

�� � L  �� � �
 

� �P
 

O � L �� � � �

 GRID: 
- Execution Management services (

� � � � � � � K �

 

O �� I �I �� J �

); 
- Data services (

I � �T L �
 

� �P
 

� � L � � �
 

S
 

� � � � J �

); 
- Resource Management services (

I � �T L �

 

� O � � � � � � �P

 

�� I � �I � J �

); 
- Security services (

I � �T L �
 

S � L� S O� K� � �P

 

L� S O� � �

); 
- Information services (

I � �T L �

 

J � � � � � � � �V �

 

��

 

� � W � � J � ! � U

); 
- Self-management services (

I � �T L �

 

I � J �� �P � �� � � �P

). 
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�� �� � �� �� �

 

	 �� � 
 
�

 

� �� �

 

�� �� �

 (Self-management) 

� 
� � � �� � � � �

 

�

 

� � � �

 �

’

� � �

 

�

 

�

 

� � 
 	� �

 

�� �� � � �

 

�� � 
 ��  �

 


 �

 

�� � � �� �

 

� �

 

	�  �� 	 �

 

 �� � �� � � � �

 

�

 GRID. �� � � �

 

� � 
 	�

, 

� � � �

-

� � �

 

	 �� � �� � �� � � 
�

 

	 �� 
� ��

 

� � 	

 

 � � � �

 (

� � � �� �

, 	 �  �� � �

 

� 	 � �

’

�� � 

, 

� �  � �

 

�� �

 

�� 
� �

 

�

 

�

.

�

.), 

 	

 

� � �� � � � � � � � � �

 

� 	

 GRID, � 	 �� 
 � 


: 
- 

� � ��  � � � � � � �

 

� � � � � � � � 
 �

 

�

 

� 	  � � 	 
� � � � 
 �

 

�  � �� �� � � �

 GRID; 
- 


� � �� � � �

 

� 	

 

	 � 
 �� �

 

� � 	

 

� �� �� �

 

� ��

 

�� �� �

 (

�� � 
 ��  �

 


 �

 

	 � �� 	 �� � �

 

�

 
 �

 

� �� � 
 	 �� ��

 

	 �� � � � 
 
�

 


�

 

� �� �� � �� �

 

�� �� �

, 

� �� � 
 	 �� � 
� �

 


�

 

	 � 
 	 � �

 � 	 � �

’

�� � �

, 

� �� 
 �

 

	 �� � � � 
 
�

 - 

� �

 

� 
� � � 
 
�

 

�  	 � �� � � � 
 	 �� �

); 
- 

� �  �� ��  � � � � � ��

 

�

 

� �  � �� � � 
� �

 

	  �� 
 � � � � �� �

, 

�

 

 � � � � �

 

� � � �

 

� � 


 ! � 
� � � 	 
 � � � � � � �

 (

� �� 	�

 

� 	 � �

 

! � 
� � � 	 
 � � � � �

 

�

 

 � � � � �

 

� �� �� �� 	 �

 

� �  � �� � � 
� �

 	  �� 
 �� � � � �

, 


� � � � �� �� �

 

�� � 	  � �� 	 � �� � � � �

 

�� � �

 

� � � � �

 

� � � � � �

). �� � � �� ��

 

��  � � � � 
� � �

 

�� � �� � � 	 �� � � �

 

� � 	 � 	

 

� 
 ! 	  � � � � � 
 	

-	 � � � �� � � � � � 
 	 � 	

 

� � � � 	 ��  �

 

�

 [5]: 
- 

� � � � � � ��

 

	 �� � �� � �� � � 
 	 � 	

 

 � � � � �

 (

	 � � � �

 

� � �

’

� � �

, 

� �� �� � �� �
 �  	 � � � 	  � �

), 

� � �

 

�� �� � 	  � � 	 � 	

 

� � � � � � � �� �

 

 � � � ��

 

	 �  �� 	 � 	

 

� 	� �

’

�� �  �
 

� � 	
 	 � 
 	 � 	

 

	 � � � �� � � � � � 
 	 � 	

 

� 	 � � � �� � �

; 
- 

� �� � 	 � � 
 
 � �� �

 

� � � � 	 ��  �

, 

� 	

 

� �

 

� � � � � �

 

� 	 � �� �

 

� � 	 �� � �

 

� 	� �
’

�� �  �
  �� 
 	 �

 

� 	� �� 
 	 �� �

, 

 	

 

�  � � � �� �

 

� � �

 

��  � �� � 
 
� �

 

 �� 
� �

 

	 � �  � � � � 
� �
 

�� �� ��
 

�
 � � �  � 
 �

 


�

 

 � � 
 � �

 

�� �� � 
� 
 � �

 

�� � �

; 
- 

�  	 �� 	  	 �� �

 (

� � 	 � � ! � � 
� �

) 

 	 � � 	 � ��

 

� 
 ! 	  � � � � � 
 	
-	 � � � �� � � � � � 
 	 � 	

 

 � � � � �

; 
- 

	 �

’

� � 
� 
 
�

 

 � � � � � �

, 

� � �

 


 �

 

� 	 � �� �

 

��  � �� � � � ��
 

� � 
�  � � � � 	 �� 
 	
 (

�
  � � �

, 

� �  	

 

� 	 
�

 


 �

 


� � �� � � �

 

	 � 
 � �

 

	  �� 
 �� � � � �

); 
- 

�� � 	  � �� � 
 
�

 

�� � 
 ��  � 
� �

, 

� � ��  � � � �

, 

� � �� � � 
 	 � 	 �� �� 
� �
 

�  	� 	 � 	� � �
 �

 

� 
� � ! � � � � �

; 
- 

� � � � � � �� � 
 
�

 

� 
 ! 	  � � � � � 
 	 �

 

� �� � �� �
. " �

 

� � 	 ��

 

�  � � 
� � � 
 
� �

 GRID 

�  � � 
� � 	
 

� �� � � �
 


�
 

	 � � � �� � � � � � 
 �
 �� �� �� �

 (computational GRID) 

�

 

�� �� �� �
, 

	  �� 
� 	 � � 
 �
 


�
 

� � � � �� 
 
�
 

� �� � � � �
 � � �� � � �

 

� 
 ! 	  � � � � �

 (data GRID). # 	

 

�  � � � � � 
� �

 

� � �� � � �

, 

� � �
 

� 	 � �� �
 

�� � 	  � �� 	 � � � � � �
 GRID, 

� 	 �  �� �
, � � � 
 	 � � � � ��

: 
- 

� � � � � 
 �

 

� 	 � �� � � � 
 
�
; 

- 

� � �� � 
�

 

� � � �� � � � � � ��
 

� �� �
 

� �� � � � �
 


� � 	  � �
 


� �� 	 �� �
 

�� 
� �
; 

- 

 	 � � 	 � �� � 
�

 

	 � 	 �� �
 

�
 

� �� � �
 

� 
� � � � �
 

�� 
� �
; 

- 

� �

’

� � � � � 
 
�
 


� �� 	 � 	 � 	
 

� 
 ��  �� � 
� �  � �
 

�
 

� � � �� � � 
� � �
 

� 	 � �
’

�� � � � �
 � �

 

�  � � � � � �

 

�� 
� �
. $� � �� �

, 


� � � �� ��
 

� ! �� � � � 
� �
 

�
 

� � �� 	 � � � � 
 
�
 GRID 

�� �
 

��  �� � 
 
�
 
� �� �� 
� �

 

� � � �� 
 �
: 

- 

 	 � � 	 � �� � 
 �
 

�� � 	� 	 �  	 � �� � � � 
 �
 

	 � � � �� � 
 
�
, 

 �� � 
 
�
 

� �� �
 

� �� � � � �
 � � � �� 
 �

, 

 	
 

�� � � �� �� �
 

� � � �� � � � � 
� �
 

�  	 � � � 	  
� �
 

 � � � � � �
, 

� � �
’

� � �
 

�
 

�
.

�
.; 

- «

�� � 	 � 	 � 	� 	 � 
 �
» 

	 � � � �� � 
 
�
, 

 	
 

� 	 � � 	� � �� �
 

	  �� 
 � � � � � � �
 

� ! �� � � � 
 �
 �� � 	  � �� � 
 
�

 

 � � � � � �
 

�� �
 


 � � �� � � � �
 

� � � �� 
 �
, 

�� � � � � � � � �
 

� 	 � �
’

�� � 
 �
  � � � ��

, 

 	
 

� � � � � � 	 � 	
 

�  	 �� 	 � �� �
; 

- 

�  	 � � � � 
 
�
 

� �� � � � �
 

 � � 	 �� �
 

 	 �  � � � 
� � �
; 

- 

	 � � � �� � 
 
�
 

�
 

� � � �� � 
 
� �
 

� �� � � � �
 

	 � �� � � �
 

 	 � � 	 � �� � 
� �
 

�� 
� �
, 
� �  � � � � �

, 

�
 

� �� � 	  	� 	 � � �
, 

� ��  	 
 	� � �
, 

! �� � � �
 

�� � 	 � � �
 

� 
 � � � �
; 

- 

� 	� �� � � � 
 �
 

	 � � � �� � 
 
�
 – 

	 � 
 	 � � � 
�
 

 	 � 	� �
 

� �� �� � � 	 �
 

� � � � � 	 � � � � � �
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� � � �� 
 �
 

 � � 
� �
 

� 	  � �� � � � � � �
. % 
� � ��

 

� � �� 	 � 	 � 	
 

� 	 � � � � �
 

� 	 � � � 	 ��
 GRID-

�� �� ��
 

� 	 � � � ��
, 

 	
 

� 	 
�
 � � � � � �

 

�
 

	 � 
 	 � �
 

 �� � 
 
�
 


� �� �� 
� �
 

�  	 �� ��
: 

- 

	 �
’

� � 
 � 
 
�
 

 � � 
 	  � � 
� �
 

�� �� ��
; 

- 

� � �� � 
 �
 

�� � 	  � �� � 
 
�
 

�� 
� �
; 

- 

�� 
� � � � 
 �
 

�� � �� � 
 
�
 

 � � � � � �
; 

- 

� �  � 
 	 �� � � �� �
 

� 	 �� � � � �
 

�
 

� �� � 	 � � 
 
 	� �
 

� � � � 	 ��  �
; 

- 

� � � �� � � � � 
 
�
 

� 
 ! 	  � � � � � 
 	 �
 

� � � � �� �
. &'( )*+ ,'

. 

- 	 � �� � 
 �� 	
 

�  � �� �� � � �
 GRID-

�� �� ��
, 

� �
 

��  � � � �  
 �
 �� � �� � � 	 �� �

 

� �
 

� � �� � �
, 

�� �
 

 �� � 
 
�
 

� � � �
 

� 	 � 
�
 

�� � 	  � �� 	 � � � � � �
 

� �
 

�� �� �� �
. 

��
 	 � 
 	 � �

 

�  	� 
� � � � 	 � � 
� �
 

�� 
� �
 

� 	 � 
�
 

� � � � � � �
, 

 	
 GRID - 

� �
 

� � � � 
� �
 

 	 � �� � 	�
 �� �� �� �

 

 	 � � 	 � �� � 
� �
 

	 � � � �� � 
 �
, 

� � �
 

� � � 
 	 � � 
�
 


�
 


� � � �� ��
 

� 	 � �� � 
 	� �
 �� � 	  � �� � 
 
 �

 

 � � � � � �
. 

.
 GRID 

� 	  � �� � � � �
 

	�  � � ��
 

� 	 �� ��
 

� 	
 

 � � � � � �
 

� �
 � � � � �� � � 
� �

 

�� �� �  	 
 
� �
 

� � � � ! �� � �
, 

�
 

��
 "

 	 � �� 
�
" 

�� �� �� �
 

� � � �
 

 � � �� � �
 � 	� ��

 

� �� � 
� �
 

 � � � � � �
, 

� � � 
 � 
 
�
 

� 	
 

� � 	 ��  
 

�� 
� �
 

�
 

 � � � � �
 

� � 	 � �
 

� � � �� � � 
 	 �
 	  �� 
 � � � � � �

.  
 /0 12 34  5 678 9: 7 ; 9 1 
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x t
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 �� �� � �� � � � �� � �� � � �� � � � � � � Android ��  � � � � � �� � �� � � �
 � � �� �� � �� � � �� � � �� �  

 $ 	 � �� � 
 �
 

�  � ��  	 �
 

�� � � �
 


 � � � �
’

� � 
 	 �
 

� � �� � 
 	 �

 

� 	 � � � � � � 
 
 	 � 	

 

� � � � �

 

�

 � �� � � 
 	 �� �
 

� �� �� 	 �� �
 

� � � � �
 

�
 

� � � 	 � �
 

� � �� �

. 

� 	 � �

 

	 � �  � � � � 
 �

 

�� �� �� �

 

�� �

 � 	 � �� � 
� �
 

�  � ��  	 � �
 

�
 

�� 
� �
 

� � �
 

� � �� � � 	

 

 	 � �� � � �� � � �

. 

# 	

 

� 	 � �� � 
� �

 �  � ��  	 � �
 

�  � � 
� � 	
 

� � � 
 	 �� � �
 

� 	 � �� � 
 �

 

� �� � ! 	 
�

, 

� � �  � ! 	 
�

, 

� � � 
� �� �

 

�

 � 	� � 
 �� � � 	  �
. 

- 	 �  	 � 
� � �
 

��
 

�� �
 

� 	 � �� � 
� �

 

�  � ��  	 � �

 

�  � � � �� �

 


 � �

 

� � �

,  	 �
 


� �� � � � � �
 

� 	 � � � � 	 �� �
 

�� �
 

��

 

� 	

 

� 	 � � � � 	 �� � �

 

��

 

�� �

 


� �� �� � 
� �

 

�
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�� �� �� �� � ��

 

	� 
 �

’

�� � � �

. 

� � � � �

 

�

 

��

 

�� �

 


� � � � � � �

 

� � �� � � � ��

 

�

 

� � � �

 � � �� � �  	 �

. 

��

 

� � �� � � 

 

� � � �� �� � � � 

 

� �� � � � � 

: 
- 

� ��  	

 

� � ��

 

�� � � � 	 ��

 

� � 
 � � � � �

 

��

 

� � 


’

�� 

 


� � � � � ��

 

� � �� � � � ��

 



 � � � �

 

� �� � 	  

 

� � � � 	� � � 

 

� � � � �� � � �

; 
- 

� ��  	

 

� � � �� �� � � � � 

 

� 	 � � � �

 



 

� 	 � � � � ��

 

� �� ! �� � � �

 

	� � 	 � �� � ��

 
� � �� � 

 


� � � � � ��

 

� �� � � � � �

; 
- 

� � 
 � � � � �

 

�

 

� � �� � � � 
 �

 

� � � 
 �� � 
 �

 

� � � �

: .doc, .ppt, .pdf, .jpg 

� �

  �

.; 
- 


 �� �� � 
 � �  � 

 


� �� �� � � � 

: 


 �� � � 	 �

, 

�  � ��

, 

� � � �

, 

� � 
  �

 
 �� �� � 
 � �  � � 
 �

 

�� �  �� 
� � � � � 
 �

; 
- 

�  �� � � 
 	 �

 

	� 
 � �  	 ��  � ��

 

� �

 


 � � � � �� ��

 

� �� �� � � !  

: Wi-
Fi/WiMAX, Bluetooth, GPRS, EVDO, GSM, CDMA [3]. " �� � �

 

� � �� � �

 

�

 

�� � �  � � � � � �

 

� � � � � � � �

 

�� � � �� � �

 

�� �� � � � 
 �

 Android � �

 

� � � � � � 	� �� �

 

� �

 

�� � �� � � � ! �

 

� � � � �� 	 �

. 
Android - 

� �

 


� � � � � �

 

� � � � ��  � �

 

� �� � � 
 �

, 

� 	 �

 

� �� �� � � � �

 

� �

 

� 
  � � �� 
 �
 � � � 

 Linux, 



 

� � 	� � �� � � � � �� �� �

 

� � �

 


� � � � � ��

 

� �� � � � � �

, 

� 
 � � � � � � �
, 	� 
 � �  	 �� � � �

, 

�� � �� �� � ��

 

	� 
 �

’

� � � � �

, 

�� � 	� � � � � ��

 

� � � ! � �� �# �

 


 

 � � ��
 
� � � � � ��

 

� � �� � � � ��

 [1]. $�

 

� � � �� �� � � � � 

 

�� �� �� � 
 �

 Android 

� �  �

 

�  � �� � � �

: 
- 

% � �� 
 � � � � � � �

 


� � �� � 

. 

� � �� � � � �

 

� �

 

� � �� � 

 Android 

� � �
 

� � �  � � �
 � �

 

� � � 	 �

 

�� # �� 	� � � 

 

�� � �

 

� � � �� � � � � � �

 



 

� � � � �
 

	� � �� � �� �#
 


� � �
 �  �  � � �� �

 

�� �

 

� � � �

 

� � 
 � �� � # � 

 

 

 

�� �! � �� � 

 


� � �� 
 

� � �� � � � ��
, 

&�
 �  � 	 � �� � � �� �

 

��

 

 � � ��  � � �� � � � � �

, 

��

 

� � ! �

 

�
 

� �
 

� � � 	 �
 

�� � 	� � � � � ��
 � � �� � � � ��

 

�

 

� � �� �

 

�� �� � � � 
� �

 


� � � �
 

� � � � �
 

� �
 

� � � 	 �
 


� � �� 
 

�
 � �� 
 � � � � 
 �

 

�  � � 
 �

, 

�

 

� � 	� 


 

�� � � � � � 
 

�� �
 

� � � � � � �� ! �
 

	� �� �
 � �� �� � � � �

. 
- 

'  � 	 � �� � � �

 

� �� � � 
 �

. Android 

� � � �� � �� � � �
 

� � �� �
 

�  � 	 � �� �
 � � � � ��  � �

 

� �� � � 
 �

, 

&�

 

� �

 

� � � 	� �� 
 

� �
 

�� � � � � � �
 

� �� � � � � � �� �� �
 � �� �# � � � � 

 

� � � 	� �

 

! � �

 


 

�� � �� 	 �
, 

�
 

� 	 ��
 

# � �� � �
 

! � � �  	 �
 

� � �
 � �� 
 �

 

 �� � � � � �

 

� �� � � � �� �� �
 

� � � � � � 

 


 

� � �# � � 

 

�
 

�� � � � 	 � � � �� 
 �
 � �� � 

. 
- 

(� � � 	 � � �

 

� � �� � �

. 

)
 

�� � � � � � � 
 

�
 

 � � � 
 �
 

�� �� � � � 
 � 
 �
, Android – � � �� � �

 

� � � � � # � �
 

� � � � 	�
, 

� ��
 

� �
 

�� � � � �� �� �
 

� � � 	 �� �� �
 

�
 

� � 	 � 
 �
 � � � �� � 
 � 
 �

 

� 	
 -

� �� �� � � � �
 

�
 

� � 
 �  
 

� ��  � �� �  � � � 
 


� 
 � ��
, � �� �� � � � � 

 

� � 
� � � � � 
 

� � � �� �� � �� � � � � � �
. 

� � �� � � � �
 

� �� � � 
 �
 � � � �� � �

 

� �
 Android 

� � �� � � � � � �
 

�� � 	� � �� �
, 

� � 
 �
 

� �! 	 � 

 

� �� � 

 � �� � � �

 


� � � �
 

� 	 �� �� �� �
 

� � � �� 
 �� � 
 

�  �
, 

� ��
 

� �� �  � 	 �
. 

- 

' �� � 	� � �� � � �
 

� �� � � � � � � �
 

� �
 

� 	� �� � � � �
. 

* � 
  �
 

� � �� �� � � � 	 �
 

Android 

� � 	� �
 

� � �� � �� � �
 


 

� �
, 

&�
 

� ��
 

�  � 
  � � �
 

� 	 � � �
 

� � � �
, 

�  � ��
, 
 �� �� � 
 � �  �

. 

�� �� � � �� �� �
 


 

�  �� � � 
 	 �
 

� �� � 	� �
 

	 � � 	� � � 
 

� � � 
 �� �
, &�

, 

� �� � 
� � ��
, 

�
 

�� �� � 

. 

- 

� � � � � � �� � ��  �
. 

� �# �� � 
 

� � � � �
 

� � � ! � � 
 �
 

� �
 Android 

� � ��
 � � ��

’

�� � � 
 

��
 

 �� � � � �� �
, 

�
 

� � �# �� �
, 

� � � ! � � 
 �
 

�� � �  ��
 � �� � � � �� �� �

, 

� � � � � � � � � � � �� �
. 

+� �� �
 

� �
 

�  � 
  � �
 

�  �
 

 � � ��
 � � �� � � � 


, 

� � �� � �  
 

� �� �� � � � � �� �� �
 

�  �
 

	� � �� � �� �# �
, 

� � 	
 

&�
 � � �� �� �� �

 

�
 Android 

� � � �
 

� � �# ��
, 


 

	� � � �
 

	� � �� � �� �#
 

� � �� � � � � 
, &�

 

� � � � 
 

� � �� � �  
 

� � � � � � ��
 

� � 
 �
 

�� �
 

� �� ! �
. 

*
 

	 � � &� ! �
 

 
 

� � � �� �
 � �

 

�� � � � �� �� �
 [4]. 

“Ïðîãðàìíà àðõ³òåêòóðà êîìï’þòåðà: àêòóàëüí³ çàäà÷³ òà íàóêîºìí³ òåõíîëîã³¿” 
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$ � � �
 

� � � 
 � � � 

 

�
 

� �  
 

� � 	�
, 

&�
 

� � 
 � � �� � � � �
 

	� � �� �
 

�� � � �
 

� � � �  �
 

��
 

Android, 

�
 

�� �  � �� �
 

�  �
 

� � 
 � � �� � � �
 

� � �� 
 � � � � ��
 

� �� � �� �
. 

� � � � 
 

� � 	� �
 	� � �� ! �

 

�� � � ! �
 

� � � � � 	� �
 

�  � �� �  � � �
 

� � � � � 

 

�
 

� �� � �� � 	� ! �
 

�� � �� � �
. 

,� � � �
 � � � � � � �

 

� � � �  �
 

� 	� � # � �
 

�� � � � 
 

� � �  �
 


 

� � � � � �
 

�� � � � � � � 
 

� � �� � � � 	 �
 [2].  �� # � � � � # �

 

�
 

� � ��  �
 3.1 

� �� � � � � � �
 

� �� � � � � �
 

� ��
 

� �
 6 


 � � � �
. 

- �
 

� � � � 
 
� 
 � ��

 

� � � � & � ��
 10 

� � � �  
 

� �� � � 
 �
 . 

' �� � � � # �
 

� 
 

� � �� �� � � 	 �
 

� �
 

�  �� � 
 	 � 
 �
 � � � �� � �

 2013 

� � 	 �
, 

# �� � 	 �
 

� � � �  
 

� � � �� � � �� �� �
 

� �� � � � � � 

 

# � �� 

: 

 + � �� �� �
 1 – 

� � �� �� � � 	 �
 

�� � �� � � �� � � 
 

� � � ��
 

� � � �  
 OC Android ./0 1 23

 

45
 

678 79 :
 

; :<9 :
 

=>?
 

8 78 :@A B
 

C7 D B0 / ; ; 3
 

2.2 Froyo 8 2.2% 

2.3.3-2.3.7 Gingerbread 10 28.5% 

3.2 Honeycomb 13 0.1% 

4.0.3-4.0.4 
Ice Cream 
Sandwich 

15 20.6% 

4.1.

�
 16 36.5% 

4.2.

�
 17 10.6% 

4.3 

Jelly Bean 

18 1.5% 

 - �
 

� � � � 
 


� 
 � ��
 

�  � �� � �� �
 

� � � � � � �
 

� � � � �  �
 

� � � �  �
 4.1.x Jelly Bean (

�
 � � � � �

 2013 

� � 	 �
) . 

$�
 

� �� ! �
 

� � � � � ! � 

 


 � � �
 

�� � �
 

� � 	 �
 ( 

�
 

�� � � � � �
 2011 

��
 � � � � � �

 2013 

� � 	 �
) 

�� 
  � �� �� �
 2.3.3 - 2.3.7 Gingerbread . $�

 

� �� � 
� � � � �
 

� � � �� �!
 

� � � � ��  �� �
 

� �� � � 
 �
 Android 


� � � �
 

�  � � �� � �
: 

- Qwerty - 

� 	 � � � � �
 

	� ��  �� � � �
; 

- 

�� 	 � 
 � �� �
 

� �
 

�� � � �
 

�� � � � � � 
 

�
 

� � � �
-

� 	 � 
 

# ��
; 

- 

� � � � �
 70 

� �� � #
 

� � � ! � � 
 � ��
 

� � � � � 	� �
; 

- 

�  � ��
- , 

� � � �
- 

� �
 

� � � �
-

� � � � 	� � � �
; 

- 

� � �  � � �
 

# �� � �
 

� � � � � � �� � � ��
 

�� � �� 	 �
; 

- 

� �� � 	 �
 

� � � � � 	� �� � � � �
: 

� �� � �� � � � � � �
 

� � � �
 


 

�  � ��
 

� �

 


 �� �

, 

�� � � 

 � � � 
 �
 

� �� � �
 

� � � ! � � � � �� �� �
 

� ��
 

� �� � � 
� 	
; 

- 

� � �� � �
 Google: YouTube, Maps, Gmail, Gtalk; 

- 

� � � � & � � � 
 


 

� � � � 	 � 
 

� ��  �
 

�
 


 � � � � �
 

E �� � � � ��

; 
- 

�� � � � � � � 
 

 �� � � � � �
, 

&�
 

� �� �� � � � � �� �� �

; 
- 

�� � � � �
 

��
 

� � �  �� � � ��
 


 � � � �
 [5]. F� ! �

 

�
 


� � � �
 

� #  	 �� �� �
 

�
 


 � � �� � �� 
 �
 

�  �

 

��

 Android? 

- �

 

� �

 

� �� � � � �

 � �
 


� � � �
 

� �� �
 

� � # � � �
 

�  � �� �  � 
, 

� � � � �
 

� � �

 

� � � ��

 

�� ��

, 

&�

 Google 

� � � �  � �

 � � � � �� �
 

� �
 

� � 
 

� � � � 	�
 


 

��
 

� � � � 
� 
 �
 

� � � � � � � �� �

 

� � � �� � � �� �� �

 

� 	� �� � � 

 � � � � �� � 	
. 

- �
 

� � � � 
 


� 
 � ��
 

� � � �
 

� � �

 

� � � � � � � �

 

	� � 	 � � � �� � � � � � 
� � � � 

 � � � � � 	�
, 

� 	 � 
 

� �
 

� � � � �� �
 

�� �! � �
 

�� � � �

 

� �� � 	 �

 

� � � � � � �

 

� � �

 


� � � � � ��

 � �� � � � � �
 


 

, � ,
. 

,� 
 � � �  �
 Google 


� � � �

 

� � � �� �� �

 

� � 


, 

&�

 

� �

 

� � � � ��  � �
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� � �� � ��

 

� � � � �� �	 � � �

 

� �

 


� 	 � 

 

�� �

 1 

�	 ��

. 

�� 
� 	 � � ��

 

�� � � �� � �

 

�

 

� � � � �

. 

�

 

� �

 �

’

�� �

 

� � �� �

 


 �	 �

 

� � � �� � ��

 

�� �� �

 11 

� � �

. 

� � � � ��

 

�� � �	 � �

 Android-

� � � � � � � � �

. � � � � �

 

� � ��

 

��

 

� � 
�

 

� � �� � � � � �

 

� �	 � ��

, 

� 	 �

 

� � � �

 

� �

 

� � � �� � � �� � �� � � �

 

� � � �

-� � �� � � � �

, 

� �� ��� � ��

 

� � � � �� � � � � � � �

 

�

 

�� � �

 

	  
	 �� �

 «

� �	 � � ��

 

� � 
� � � �

». 
 !" #$ %&  ' () *+ ,) -+ # 

1. 

./0 / 123 /4  

5

. Google Android: 3 6/7 6 28 8 9 6/ 4 2: 9;  <0 = 8 / > 90 ?: @A  BCD 6/ ECD 4 . — 

FG >

.: HI J

-

G ;D ; 6 > B 67 , 2010. 
2. http://www.androidtalk.ru 
3. 

H 2K B 6 9: 2  

5

.

L

. 

M/ > 90 ?: @;  / 3 ; 6 2N 9/ : : @;  C 9CD ; 8 @ // 

M /0 / < OP ? 9 : 2 BQ 2 : 

F >/ 6: 9 Q  8 2D ; 6 920 /4  VIII 

JC ; 6/ C C 9 EC Q / E

 : 2 BK : / -D ; A : 9K ; C Q / E

 Q / : R; 6; : N 9 9 CD B <; : D /4 , 2 C3 9 62: D / 4  9 8 /0 / < @ A  BK O: @A , 3 / C4 = 1; : : / E

 155-0 ;D 9S  C /  <: = 6/ P <; : 9 = T

. 

U

. 

V 9/0 Q /4 C Q / 7 /  
[

U0 ; QD 6/ : : @ E

 6; C B 6C ]. — 

T 6 2 C : / = 6C Q : 

F 9 > 9 6C Q 9 E

 

R ; <; 6 20 ?: @ E

 B: -D , 2012. 
4. http://netgrad-service.ru/index.php/polezniestaty/textproplanshety/388-5----android 
5. http://mir-android.com/ 
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 �� �� � � �� �� � �� �� � � �� �� � � � � � � � � � � � ��
 � � � �� � � �� � � � � � � � � � � �� � � ��  � � � � � �� � 

 � �� �

 

�� � � � � �� �

 

� �� � � ��

 

� 
� � � 	 � � �
 

�� 	 � ���
 

�
 

� � � � � ��
 

�� � � � � � �
 �� � � �� � � � � � �

 

� � � � � 	 � �� ��

 

� � � � �� � �� ��
 

� � �� � � �
 

� �
 

�� � 	 � �
, 

� 
� � � 	  � � 	 � � ��
 � � � � � � � �

 

�

 

� � � � � �� �

 (

� �	  � �  � �

 

� � � � � �� � ��
 

� � � � � � �
 

� �
 

� � � � � � � � � �� � � �
) 

� � � � �
 � �� � � � ��

. 

� � � � �� � �

 

� � � � �

 

� � �� � � � �
 


 � �
 

� 
 � �� � 	 � � � �
 

� � � � � 
�  
 

�
 

� � � � � � � � � � �
 � � 
 � � � �� � � ��

 

�

 

� � � � � � � �

 

� � � 	 � � � �
, 

� � � � �
 

�� � � �
 


 �	 �
 



 

� � � � � � � �
 

� � � � �� � � �
, � 	 �

 

� ��

 


 �	 �

 




 

� � �

 

� �� � �
 


� 	 � 
 

� �� �� �� � � � � �
 

�
 

� � � �� � � � � � �
 

� �
 

� � � � �� �
 � �� �� �� �

 

� �

 

�� � � � 
�

. g �� �  

 

� � 
� � �
 

�

 

� � �	 � � � � � � �
 

�� � � � � �� �
 

� � � � � ��
 

� 
� � � 	 � � �
.  W

 

� � � �� �� � �� � � �
 

�
 

� � ��  
 

� �
 

� �� �  
 

� � 
� � �
 


 �	 �
 

� � � � � �	 �� � � ��
 

� � �� � ��
 � � � �� � �

 

�� � � � �

: 
– 

� � � 	 � � �� �
 

� �� �� 	 � ��  
 

� � � � � ��
 

� 
� � � 	 � � �
; 

– 

� � � 	 � � �� �
 

� � � � � � �� � � �
 

� � � � � � � �
 

� � � � � ��
 

� �� �� 	 � �� �
. � � 	 �  � � � �

 

� � � � � �
-

� � � � � �� � � � �
 

� � � �� � �  � �
 

� � � � ��
 

� 
� � �	 � � � �
 

�
 

� � � ��
 

VPS-

� � � � � � � �
, 

� � � � �� 	 � �� ��
 

� � � � � � � �
, 

�
 

��
-

� �
-

�� � 	 � � �
 (SaaS). 

  �� � ��
 

�� � 	 � � �
 � � � � � �

 

� � �
 

� � � � � � 	 � � �
 

�
 

� � � ��
 SaaS, 

� � � � � �	 � �
, Microsoft Hosted Exchange 

�
 

SharePoint [1].  ¡ 
� � � 	  � � 	 � ��
 

� � � � �
 

� �	 � � �  � � � �
 

�
 

� � � ��
 

� � � � � � � �
, 

� � � �� � � � ��
 

�
 � � � � � � �� � � �

, 

� �
 

� � 
 � � � �� �  � �
 

� � 
� � �
 

� � � �� �� �
 

� � � ��
 

� � � � � �� �
, 

� ��
 

� � �� � � � ��
 � � �� � � � � � � �  � �

 

�� 	 � �� � �
 

�� � � � � � � � � � �
. 

f �� � �� � ��  
 

� �� � �  
 

� � � �� � � �� ��
 � � � � � 	 � � � �

 

� � ��  
 

� �	 � �� �� � � � 
 ��  
 

� � � � � � � � � �� � � �  
 

�
 

� � � � � �� 	 � ��
 

�� � � �
 � �� � �� � � � � �� �

. 

Y �� �
 

� � ��
, 

� 	 �
 

� � 
 � � � �� � � � �
 

� � � � ��
 

� �� � �
 

�� � � �� � � � � � �
: 

� �� � � ��
 

“Ïðîãðàìíà àðõ³òåêòóðà êîìï’þòåðà: àêòóàëüí³ çàäà÷³ òà íàóêîºìí³ òåõíîëîã³¿” 
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� � � � � � � � � �
, 

� � � � � �
-

� � � � � �� � � � �
, 

�� � � � �� � � �� �
, 

�¢
-

� � �� �� �� � � � � � � �
, 

�� � � � � � � � � � �
 � � � � � �� �

 

� � � � � � �� ��
 

� � � � � � �
 

� �
 

� 
� � � 	  � � 	 � � ��
 

� � � � � � � �
, – 

� �� � � �
 � � � � � � � � � �� � � �

 

�� � � � ��
 

� � � �� 
 � � � � �
 

�� �	 � � � � � �
 

� � �� � � � � � � � � � �
 

�
 � �	 � � � � � � � �

 

�� � �� � � � � � �
 [1].   � � � ��

 

� 
� � �	 � � � �
 - 

� �
 

� � � �� � � � � �
 

� � � � � � � � ��
 

�� � � � � � � � �
 

� � � 
 �� � �
 

�
 � � �  � � � � � �

 

�� � � 	 � �
 

� � � � � �� �
 

� 	 �
 

� � � � 	 � � � ��
 

� � � � 
 � � �� �
 

� �� � � � � �� ��
 � � 
 � � � �� � � � �

 (ISV), 

� � � � � � � � � �
 

� �
’

� � � �
 

�
 VAR-

�� � � � �� � � �� �
 (

�
 

� � � ��
 SaaS). 

� � �
 �� � � � �

 

� � � � � 	 ��
 

� � �� �� � � � � � �
 

� � � � ��� � �
 

� � � � � � �
 

�� � 	 � �
, 

�� 	 �
 

�� � � � � � � � � �
 �� � �� �

 

� � � � � � �� �
 

� �	 � � �
 

� �
 

� � �� � �
 

�
 

� � � �	  � � � �
 

� 
 � � �
 

� � � ��
 

� � � � � � � �
 

� � 	 � � ��
 � � �

 

� � � 	 � � ��
 

�� � � � 

 


 � �
 

� � � �� �� � � �� � ��
 

�� 
� �
’

� � � � �
 [2]. f�

 

� � � � �
 

�� � � � �� �
 Parallels, 

� �
 

� � � � �� � � � �
 

� � � � � 
 ��  
 

� ¡
 

�
 

� � � ��
 � � � � � � �� � ��

 

�� � 	 � �
, 

�
 

� � � 
	 � �� �
 5-10 

� � �� �
 

� �	 � ��
 

� � � � � � �
 

�¢
 

� � � � �� �� �� � � �
 

�
 � � � � �

 

�
’

� � �
 

� � � � ��
 

� � �� �
. 

� �� �� �
 

� � � � � �� � � � ��
 

�	 � � � � � � ��
 

� �� � �
, 

� �
 

� �  � �
 � � � ��

 

�	 � � � � � � ��
 

�� � 	 � � �
, - Google (

� � �
 1), Microsoft (

� � �
 2) 

� �
 

� � �
 

� �	 � ��
 

�¢
 �� � � � � � �

 (

� � �
 3), 

� � ��
 

� �
 IBM, Apple, HP 

�
 Amazon  [5]. � �� �� �

 

� � � � �
 

�� � 	 � �
 

� � � �
 4, 

� �
 

� � � � �� � � � �
 

� � � � � � � � � �
 

� � � ��
 

� �� � � ��
 � � � � � �� � � � �

, 

� �
 

� � � �� � �  � �
 

 � � � � � �
 

� � � �� �
 

�� � 	 � �
. 

£ �
 

� � � �	 � �
 

�� � ��
 � � � � � � �

 

� � 

-

� � �� � � �
 

�
 

� � � � � � �
 

� � � � � �� �
, 

� � � � � �� 	 � ��
 

� �� � � � � � � ��
 

� � � � �� � � �
 

(

� � ��
, 

� � � � � ��
 

�� � � � �
’

�
, 

� � � �
), 

� � � � 	 � � � ��
 

� � � � 
 � � �� �
 

��
 (

� � � � � � �� � � � �
 � � � � �� � �

 


� � � � � �
, 

� � � � � � �
 

�	 �� �� � � �� �
 

�� � � � � � � �
), 

� �	 � �� � � �� �� �� � ��
 

�� � 	 � � �
 

(

�� 	 � � � � �
 

�� � �
, IP-

� �	 � � � �� �
). 

�
 

� � � �  � �
 


 �� �� �
 

� � � � �
, 

� � � � � � ��
 �� � �� � � � � � � � � �

 
�¢

 (
� � �

 5), 

� ��
 

� � � � � � � � � �� �
 

�� � 	 � � �
 

� 	 �
 

� � �� ��  � �� ��
 � � �� � � � � � � � �

 

�
 

� 	 �
 

� � �� � � � � � � � �
 

� �� � � � 
� � � � �� � �
 

� �
 

� � � � � � � � � �
  [5]. � � �

 

� �� �� � ��  � �� � �
 

� � � ��
 

�� � � � � � � �� �
 

� �
 

� � � � �
 

�¢
 

� � � � � � ��  
 

� � �� � �
 

�
 � � � �� � �

 

� �
 

�
’

� � � ��
 

� � � �
 

� �� �
 

� 
�
 

� � 	 �� � � �  
 

� � � � � � �� �
 

� � � � � � � �
 

� 	 �
 

� � � �� � � �
 � �

 

� �� � � � � � �
 

� � �
. 

X	 �
 

� � � �  � � � �
 

� �� ��
 

� � � � � � � �
 Parallels 

� � � � �  �
 

� �  � � � �
, � �� � � � � � � �

 

�
 

� � 	 � �� � � ��
 

� � � � � � � � � ��
 

� �
’

� � � �
 

�
 

� � � � � �
-

� � � � � �� � � � � �
 

� �
 �� � � � � � � � �

, 

� � 

 

� � 
 �� � � � � �
 

� � � �� � � � �
 

� � � � � � � � � �� � � �
 

� � � � � � �
 

� �� � � ��
 �� � 	 � �

. 

Y � � �
 

� � ��
, Parallels 

� � � � � � � ��
 

� � � �� � � � �
 

� � � � �� �� �
 SaaS 

�� � � � � �� �
, � � 


 

�� 
 � � � �� �� �
 

� � � � 	 � � � � �
 

� � � � 
 � � �� �
 

��
 

� �
 

� � � � � �
-

� � � � � �� � � � �
 �� �	 � � � � � �

 

� � � � � � � �
 SaaS-

� � � � � � �
, 

� �
 

� � � �� � � � �  � �
 

� �� � � � � �
 

� � � �� � � � � �
 �� 	 � ��

 [5]. X� �	 � � � �  �
 

� �� �
 

� �� �
 

� �
 

��
 

� � � � � � �
 

� � 
� � �
, 

�� � ��
 

� � � 
 �� �
 

� � � �� �� �

, � �
 

� � � � ��
 

� 
� � � 	 � � � �
 

�
 

� � � �� � � � � �
 

� �
 

� � � � � � �� � �
 

�� � � �
 

� �� � � � �

, 

� � � �

 � � � � � 	 ��
 

� �� �� � �� �
 

� � � �� � � �
 

� � � � � � �
 

¤ ¡ g
, 

� � � � ��  � �
 

� �� 
� � � � ��

 

� 	 �

 �� � � � � � � � � �
 

� � � �	 �� � � � �
. 

¢ � �� �
 

� �
 

� �� �� �� � ��
 

� � �� � ��
 

� 	 �
 

� � � � � � �� �

, 

� ��

 ��  � �
 

�� �	 � � � � � �
 

� � � �� �� � � � � � �
 

� � � � ��
 

� 
� � � 	 � � � �
 

�� � � �� � � � � � �

.  i � �� � � � � � � � �
 

� � � � � ��
 

� �� �� 	 � �� �
 

� � �
 

� � � � � � � �	 � � �

 

� �

 

 � � � �� ��

 � � � � � � � � � � � �
 

�
 

��
 

�� � � 	 �  �
 

� � �� � � � � � � � �
 

� � 
 � � �
 

� �
 


� 	 �  ��

 

� 
 � � �� �

. 

X � ��

 � �� �� 	 � �� �
 

�
 

� � � � � � �� � � ��  
 

� � �� � � �
 

� � � � �
 

� �� � � � � �
 

� �
 

�	 � 
 � 	 � � � �� �

 

� �� � � � �� �

 

�

 � � �
 

�
 

� � � 
	 � �� � � �
 

�� � 
 �� � �� � �
 

� � �� � � � � � � � �
 

� � � � � ��

 

� 
� � �	 � � �

 


 �� �

 

� � � � �

 � �
 

� � � �� � �  � � � � � �
 

� �� � � � �
, 

� �
 

�
 

� �� 	 � � � � � � �
 

� � � � �

 

� � �� � 	 � ��

 

� � � � ��

 

� 
�

 � �� � � � ��
-

� � � �� � 	 �
. Y �� �

 

� � ��
, 

� �� � ��
 

� �� �� 	 � �� �
 

� � �� � � �� � � �  � � � �

 

� � � � �

 

� 	 �

 

� � � � � � � � �

 � � � � � �� � � � ��
 

� � � � � � � � �
. 

¢ � �
, 

�
 Microsoft Research 

� � � �   � �

 

� � �

 

�� � � � � � � � �

 � � � � � �� ��
 

�� �� � � � ��
 

� � �
’

� � �
, 

� � � �
 

�� � �� � �

, 

� � � � � �	 � �

, 

� �

 

� � ��  �

 

�� � � � � � � � �

 � � � � �� � � �
 

� �
 

� �
 

� �  �
 

	  � � � �
. 

� � � � � � � �

 

�� �� � � � �

 

� � �

’

�� �

 

� �� � �

 

� � � �� � �� � � � �

 �� 
 � � � � � � �
 

	  � � �
 

� �
 

��
 

�� 	 � �
, 

�� � � � �  � � � �

 

��

 

�

 

� � �

 


 � � � � � � �

 

� �

 

� � � � � � � �
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� � �� � �� � ��

 

	� �
 �� � � � 

 

�
 �� � �


 

� ��

 

� �

, 

�� �

 

��

 

�� �
 � �

 

� �

 

� �


 

� 	
 �

 � � �� � � 
 � � �

 

� � �

 

� �

 

�  �� � � �� �

. 

� �

 

�� � �
 � � �� �

, 

� 	 

 

�� � 
 �

 

� � ��

 

�� �

’

� � � �
 �

 � �
 �� � � ��

 

�

 

� �� � � �

 

� � � �� �� � � �

 

� �� � �� � �

 

� � � � � �
 �

 [6]. � � � � � �

 

�� � � � � � � � � ��

 

� � � � � �� �� �

 

� � �� � �� � � �

 



 

� 
 � � � 	 

 

� � �� � � � � � ��

 � 	 � � �
 �

 "

� �� � �
 �

" 

�� � � � 	 � �

, 

�� � �
 � �

 

� 
 � �� 
 � 


 

� � � �� 	


 

�  � � � �
 �

 � � � �� � 	�  � � �

 

� � �

 

� � �
 �

, 

�
 �� � �� �

 

� � � � � � �� ��

 

	� � �� � � � ��

, 

� � �� �
 � �� �

 � � � �� � � 	


 

� � � � � �� �� �

 

� �

 

� �� 
 �

 

� � �  �� � � � � � �
 �

 

� �� � � �� �

. 

 �

 

� �

 

! �

 

� �

 

� � �

. 

"� � �

 � �� � � � �


 

�� � � �

 

� 
 �
 	 � � 


 



 

� 
 � � � 	 

, 

	� �


 

�� � �

 

� � �

 

� ��

 

� �� � � � � � ��

 � � 	 � � � 	� �

 "

� �� � �
 �

" 

�� � � � 	 � �

 

� � �

 

� � � �
 �

 

�� �� � � � � � �
 	 � �

 [5]. 

# � � �

 

� � �

 � � � � � �� 	

 

�� � 
 � � �

 

� � � � �
 � �
 �

 

� � �� �

 

� � � �
 � 


 

 �� � � � � �
 �

 

�� � �  �

-

	� �

 

�

 � � �� � �� � � � �
 �

 

� � � �� �� � �� �

. 

$ � � 	 % � � � �

, 

!�

 cloud computing 

� � �
 �
 �
 � �

 

! �

 � � � �� 
 �

 

�� � � 
 � � 	

 

& �� � � � �� 

. 

'� � � � � �
 � � 	�

 

	� � � � � ��

 Gartner 

� �� �� 	 %

, 

!�

 � � � � � � � ��

 

�  � �

 

� �� � �� � � � �

 

� �� � � � � ��

 

 � �

 

� �

 

� �� � � � �

 

� � � � �
 � �
 �

 

� � 	 � � � 	� �

 �� 	 ��

 [5].  � 	� �

 

� � � � �� 
 	


 

� � � � � �� � � �

, 

!�

 

� � � �� �� � ��

 

� � � � �
 �

 

� � �
 � � � � �

 

� �
 �
 � �
 � 
 � � � � 


 

�

 

� � �� 
 !
 � �

 

�� �
 �

 

� �

 

�� � �

 

&  

-

� � � �  	� 


, 

� � � � 	

 

� � � 	�

 

�� �� 

 

� � 	
 �
 � � � �� �� � � �

 

� �� � � 
 � � ��

 

� � � � 	


 

�

 

�� � �� � � � � � �� � � �

 

� � � � � � 	� 
 � �

 [5]. 
 () *+ ,-  . /0 12 30 42 * 

1. 

567 87 9:; 7 < =

. 

>

. 

?@ :A 9B < C

. 

D

. «

C <7 E7 9A 7  < FG 6H I 9J 7  <J IA @ 6 7 9A K» – 

?L ?
, 2009. - 233 c. 

2. 

FMN 7 E7 6 7 9A 7  

FG 6H I 9 J O C J IA @ 6 7 9A P

 - 

Q7 RB 87 9 EH SA A  

TH SA B 9H 6 ; 9BU B  

= 9@ :A :V :H  W:H 9 EH N : B < A  

X7 O 9B 6 B U A P

 (

WY D

), NIST, USA, 2007 
3. 

Z: B  :H RB7  B G 6H I 9J 7  < J IA @ 6 7 9A K A  RH R A O 8B[ 9B  A @ M B 6 ; \B <H :; ? - 

5BN M BN H SA K IBM, 2008 
4. Gillam, Lee. Cloud Computing: Principles, Systems and Applications / Nick Antonopoulos, Lee 

Gillam. — L.: Springer, 2010. — 379 p. 
5. 

] 9:7 N 97 : -@H P:  

] X

- EB < ^ EB R http://habrahabr.ru 
6. 

F_ ^ S ^ P 9A P

 <7 G

-@H P:  RB 8M H 9 ^`

 

aH P RN B @ B _ :  http://www.microsoft.com  

 
–––––––––––––––––––––––– 

 b 'c

 004.072.5 
 d

.

e
. 

fg hi
 "�  	� � 
 �

 

	 � � � � �
 	

 –– 

'
ó

� � � � � 	
 �
 

$
.

j
., 

� 
 	 �� � � �
, 

�� �
. 

� �  	
. 

� � � � �� �
. klm no np m q rst uv w

 

x qy l n x qz t x v w
 

{|} x l~ x v w
 

� x l o | m s v { | {
 �� �� �� �� � ��  �� � � � �� � � � �

 � �� � � �� �� � �
 � �� ’ � � �

                � � � � �’ �� � � �
  $ � � � % �

 

�
 

� � �� � �
 �
 

� � � �� �� � � �
 

� �� � � � � � � �
 

� � �� � � � �� �
 

�� �
’

� � �
 

�
 

�  � � � �
 �
 � � � � � � � � �
 �

 

�
 �� � �� �
 

%
 

�� � � � � 	� � �
 

� � � � � � � � � ��
 

� � �
’

� � �
. � � �� � � � �
 �

 

� � � � � �
 �
 

� �� �� � �
 

	� � �� ��
 

� �� � � � 
 

�� � � �� % � � � �
 

� �
 

� � �� 
 �

 � � � � 	� � � ��

, 

� � 	 �� � � �� ��
 

� ��
 

� � �� �
 

�
 �� � �

 

�� � � � � 
, 

!�
 

� � �
 � � � � �
 � � �� � � � �
 �


 

�� � � � � 	� �

. 

� ��
 

� � � � � � 
 � ��
 

� � �
'

� � �
 

	� � �
’

� � � � �
 

� � 	� �
 �� � � �� % � � � �

 

� �
 

� � �� 
 �

 

� � 	� ��
 

�
 

�� � � � � 
, 

!�
 

� � �
 � � � � �
 

� � � � �� �

 ( 

� �� 	� �

). �� � � � �

 

�� � � � � 	

 

� 
 �
 � � % � � � �
 

� �� �
 �
 

�� � � � �� �
 

� � � � 	

: 512, 1024 

�
 

�
.

�
., 

�
 

� �� � �
 � � �� ! � � ��

 

� � �� �
 � � 
 

� � � �� � � � � � ��
 

� � � � �
. 

j �

 

� � � � �� � � � � � �
 

� �� � � � 
 

� � �� 
 � �
 �� ��

 

� � �� � � � �
 �
 

�� � � � �� 	
 

�� � � � !� % � � � �
 

�
 

� � � � � � 
 � � � �
 

�� �
'

� � �
, 

�
 

� �� �
 - 


 �
 � 	� � � �

.  
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#� � � � � 	� � �
 

� � � � � � � � � ��
 

� � �
'

� � �
 

�� � 
 � � �
 

� � � 

 

� � � � � � � 
 

� � �� �
 � 	 
. � � � � � �

 

� � � �
 

�  � �
 

� � �� � � � � � � �
 

�
 

� �� � � �� � � �
 intel 80386.  c � � � �

 

� � � � � �
, 

� 	 
 

� � � � �  %
 

� �� � � �� �
, 

� � �
 � � � �
 

� �
 

�� �
 

� � �� 
 �

: 

�� � � �
 �� � � � � 	


 

�
 

� � �
 

�� � � � � 	

. 

"� � � �
 

�� � � � � 	

 

� 
 	� �
 �� � � � � �
 

� 	
 

� � � � 	 �
 


 

� � � �
 � �
 �� � � � �� 	

.  � � �
 ��
 

�� � � � �� 	
 – 

� �
 

�� �  	�  � �
 

� � �
 �
, 

!�
 

� � �� 
 � �
 

� � � � �
 

� � � � � �� ��
, 	� � � �

 

� �
 

� 	
 �
 

� � �� 
 � �
 

� � �� � �� � ��
 

� ��
 

�� � � �
 

�� � � � � 	

, 

�� � � �
 

� � � �� � � � �� ��
 

� �
 � � � � � 

 

� � �
 � �� �
 

� � �
'

� � �
 

� �
 

� � � � �
 

�� ��  � 
.  "� � � �

 

�� � � � � 	

 

� 
 	� �
 �� � � � � �
 

� ��
 

�� �  	 
 

� � � � � �� �
 

�
 

� � � �
 � �
. 

j � � ��
 �� ��

 

� �� �� � � � � ��
 

� � � �� � �� � � � � �
 

� � � � �
 

�� ��  � 
, 

� 	 !�
 

� �
 

� �
 

�� %
 

� 
 �
 	� %
 �� �
 � 	�

 

�� ��  � 
, 

� 	 !�
 

� � � � �
 

%
 

� �
 

��
 

� � �� � � �
 

� � � � �

 

� � � �� � � � �� ��
 

� � � � � 
 �� � � � � �

 

� � �
 

�� � � � � 	

, 

�
 �
 

�
 

� 
 � � � � � � � �
 

� � �
 � � 
 

� � � � � 
 

�
 �
.1. 

 

 QA @V 9B R 1 – 

>7 N 7 : <BN 7 9 9 K H EN 7 @A  < @ : BN ^ 9 RB < ^ P
 BN U H 9 ^ \H S ^`

 M H 8' K: ^
 

 ' ��
 

	� � �� ��
 

� �� � � � 
 

�� � � � � � � �
 

�� ��
 

� �� � � 
 

� � � �
 ��
 

�� � � � �� 	

. 

c � �


 � �� � � �
 

�� �
 �� %
 

� � � %
 

� 
 	� � � � ��
, 

$ #
 

�� � � � �� �  %
 

�� ��
 

�� � � � �
 



 

�� � � � � 	� �

 

�

 	 � � � 	 � �� �
 

� � � � � ��
 


 

� � �
 � � � �
 

� � �
'

� � �
. 

c � � � 
 

�� � � � � 	 
 

� � � � �� � � � � �

 



 � � � �� � � � �
 �
 

� � � � �
, 

� � � ��
 

�� ��
 

�� ��
 

�� � � �
 

� � �
 � � � �
 


 

� � � �
 ��

 

�� � � � �� 	

 � �� � � � 
. � � �� � � � � � � ��

 

�� � � � �� �
 

� � �
'

� � �
 

� ��
 

� �� � � � 
 

� � � � � � �� % � � ��

 

� � �

 

� � � � � �� ��

 �� � � 
 

� � �
 � �� �
 

�� �
'

� � �
. 

"�
 

�� � � � �� � 
 

� � � � �
 

� ��

 

� �� � � � 

 

� ��

 

� � �

'

� � �

 �� � � � �  % � � � �
 

� � � � � � � � �
 �
 

� �� 	� �
 

�
 

� � � � �
 � �
 

� � � � 	


 

� �� � 

 

� �� � � �� � �

, 

�

 � � �
 � ��
 

� � � �
 

�� �� � � � � � � � � �
 

��
 

� � � � � �� � 
 

� �� �� � � 

 

� � 	 � � � � � �


 

� � �

'

� � �

, � � � � � �
 � �
 

� �
 

� � �
'

� � � �
 

� �� 
 �
 

� �� � � � � �
. 

"� � � �

 

�� � � � � 	


 

� 
 	� �
 �� � � � � �

 

� ��

 �� �  	 
 

� � � � ��
 

�
 

� � � �
 � �
 (

�
 �
. 2). 

j �� � � �

 

� �

 

�� � �

 

� � � � � � 
 � �

 

��

 

� � �

'

� � �

, � � � � � �
 

� 	� �
 

� �
 

� 	� � � � �
 

�
 

�� ��
 

� � � �
 � �

 

�� � � � �� 	

 (

� � 	

 

� �� � � �� � � �
 �

 

� � �
 ��

 � � �
'

� � �
).  
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 �� �� �� � 2 – 

�� � 	
 ��  

	

 

� 	 � 
 ��  �� �' �� �  � � � � � 	 � �� � 	�

 � � �� � 	 � � 	�

 �� �' �� 	
 

  ���

 

�� �

 

� ��  ! �" � # �$

 

�% &' (! ( ' (

 

) & ( #% �*

 

!

 

� )% #� � +, -  .
 

& % ' � � � &
 

) & ( #% � ( &�
 " � ! � - � � /* 0 � , �1

 

� � & % ��

 

� � 2 +  # �

 

� � ( & � - ( �

 

� � - ( ' (

 

) & ( #% �*
. 

� &  
 

� ( / - (3 *
 " ! % & � � - - �

 

� (

 

)� 3

'

1 � �

 

! �� 2* ! � 0 � , �1

 

" �  � * ! � - -1

 

"

 

� � 2 +  # �
 

� � ( & � - ( �
 

� - 4 ( &3 � # �$
 

) & (
 ! � & � * � + , -*

 

� � ( & � - �*

, 

� (

 

1 � ($

 

! �� 2* + ( �1

 

" ! % & � � - -1
, 

1 �5 (
 

� � -�
 

! � & � * � + , - �
 � � ( & � - ��

 

" -� 6 (�  � , �1

 

!

 

( )% &� �  ! - � .

 

) � 3

'

1 � �

, 

� (
 

!  � ( -* 0 � , �1
 

)% & % � ! ( & % - -1
 ! � & � * � + , - ($

 

� � & % �  

 

*

 

4 � "  � -*

, 

1 �5 (

 

/

 

) ( � & � 2 -�
 

! � & � * � + , -�
 

� � ( & � - ��
 

!
 

� � -  .
 3 (3 % - �

 

!  ! � - � � /% -�

 

- �

 

�  � �

, 

! �� ) & � # , ( ! * 0 � , �1
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N � �� � �
 

� � �  � U � � O �
 

� �
  � � �

’

U O� � �
 

� � �� N
 USB 

O �
 

� � �T � � � �N �� � O �
 

� � � �
, 

O �  �P
 

� �P ��
 

� � ��
 

� � �  �U � � O �
 � �

 

N � �� � � � �M �
 

� � � �O � � �
 

O �
 

� � �S U � � O �
 

Q 
 

N �
 

 � � �
’

U O� � � �
 [4]. 

Y� �� � � � �
, 

� �L �
 

�
  �� � � � O � � �

 

O �  � P
 

� � �O � � � �� � O � � �O� � Q
.    

 

 ^_`a bcd  4 – 

p i nd ov hw b bk  nc  s c b i tcf g 
 �O P �

, 

Q 
 

� �
 

� � � � � �
 

N
 

� �Z �
 

�  � N � � �M �
, 

�M � � �L � � �
 

� \

 

� �Q

 

� � � � O R � � ��

 

��

 � � �� O �
 

� � �  � �� �X
 

� �� � �
 

� � P � �� � � O �
 

� � � � �� � �M �
 

O� �� R � � �

, 

� ��

 

�

 

� �X

 

� � � �  �

 �� � � ��  O �� �
 

�
 

�� � � �O �� � � �
 

� �� � �S � � � �
 

N � � � � �O �
 

� �

 

� � �

 

P

 

�  � � � O �

 

� � � �

 � �O O X � �
 

 � �  � �� �S � U
.  

 xy z{| } ~ ��� �� �� � z  
1. 

�
.

q c` tf cs _ b, m jc �c n b gk  ` _` tw s g no k  ` jc �c n b��  o v nw �

 (c �� cf  _` tcf _ _  c�w f g� _ c b bc �

 ` _` tw s �  Linux), s gf t 2005 �. 
2. 

�c` ta � b i` t�  

i b ucf s g� i�
 a  `a h g` bcs a  ` j i t i

 b g c u i � i � bcs a  ` g � t i

 Ubuntu, g j tcf  : 2013 
Canonical Ltd. Ubuntu and Canonical are registered trademarks of Canonical Ltd. 

pw f w �o k n ` t g t i

 
: http://www.ubuntu.com/phone. 
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�� �

 004.2 �

.

�

. 

�� � �	 


 �� � �� � �

 

�� � �� � � �

 –– 

� � �� ��� � � �

 

�

.

�

., 

� � � �� � ��

, 

� � �

. 

� � �

. 

� � �� � �  

. !"# $% $& # ' ()* +, -

 

. '/ " $ . '0 * . , -

 

123 . "4 . , -

 

5 . " % 2 # ) , 1 2 1

 
 67 89 7 :; < : :7 = >? @A ? B7 : C ; :7 ? D 8 < : HTC One 

 E �F �G � � �

 

� � � �� G � � � � �

 

H � � � � � �

 

� � �I G G I

 “

� � � �G J � �

” 

�

 “

� � �  � � � �G � �

”, � ��

 

� � � � �

 

K �L

 

� �  � �� � �L

 

� � �� G � � M�

 

�G � � �� �

 

� � H� �� �N G � � I

 

�

 

� � � � � � �

 

� �O

 � � �  � �� �G � � � � �

 

�

 

� �� �G J � � � � �

 

� � � G  � �� �

 “

� � H � �� �P G � � I

”. 

Q � � � � 

 

� �L � � �G �

 � O �

 

 �F �G �

 

� � H � � �� � �G � �L

 

� �  � �� � �L

 

� � ��G � � M�

. 

���

 

�

 

K� �F � � ��

 

� � �R ��

 

� � � � � �

 � � �� � �� G �

 

� �� �G J � � ��

  

H

 

� � H � � � �

 

� �� � � K � � � � � �

 

� �� G � �� � �

 (

�S

). 

� �� � � � �� R �

 � � � � �

 

� � � �G 

 

� � � �G J � � ��

. 

� � � � � �  � I � � � R � � �

 



 2013 

� � K �

 

� �O ��

 

� � � O �G �

 Sony 
Xperia Z, Samsung Galaxy S4, LG G2, Apple iPhone 5S, HTC One. T2 1 $U

 

# $ V $ 1 ,

 

N

 

� �� � � �O � � � I

 

� � �F � � � � � M

 

� � L �G � � G  � �

 

� � � �G J � � �

 HTC 
One, 

I � � �

 

� �� � � K � � � � M

 

� �� G � � �

, 

� � � � K � �

 

� �F �

 

J  � � K � � � � � � � I

. W� L � �� � �

 

L � � � � G � � �� G � � �

 

� �  � �� � �L

 

� � ��G � � M�

 

�

 

� � � 

 

� � � �L
 

� � H � � � ��
 � �P G �

 

� I �

 

�  �� O � ��

: 

� � �� �� � �

 

� �G O � �� G �

 

� � � K� � � � �

, 

�� � � � � � �
 

� � �� � �� G �
 � � �

’

I G �

, 

� � �� G � �� G �

 

� � � � � �� � � � ��

 

� � � � � � M

 

N � � � � G �

. 

X � �

 

K �

 

� � �G � � � M
, 

H� �� � � � �
, � � � �� � P G �

 

� �

 

� � � � � ��G �� � � ��

 

�

 

� � ��G � � I L

 

� � �F � � � ��

 

H �  � H �� � � � � I
. 

S � ��
 G � � 

 

� �� � � K � � � �

 

� �� G � � �

 

�

 

� �  � �� � �L

 

� � ��G � � I L

 

� �� � � � �
 

� � � � �� � � �G �
 

�� � � � �
 � ��G � � � � �

 

� � � �F � �

. 

�G O �

, 

� � �

 

� � �

 

�G � � �� � � I

 

  ��

-

I � � M
 

� �� � � K � � � � M
 

� �� G � � �
 � � � L �� N G � � I

 

� � � � �G � �

 

� � � � � �� �

 

G �F �

 

�  �

 

� � R �F �

 

� � �� G � �P
, 

�
 

� � H � �  � � � �
 � � �F � � � � �F �

 

H�  � H �� � � � � I

 

H �  ��

’

I H � � �

 

H � �G �

, 

� �

 

I � � �
 

� � � � �G � � �
 

� � L �G � � G  � �
 �� �� �  � � �N G � � I

 

� � � � � �� G � � � I

 

�G � � �P � � � � M

 

� � � �
 

�S
. 

��
 

� � � �� �
 

K �L
 

� � � � � �� G � �
 � � �  � �N G � � I

 

� � H � �  � �

 

� �� � � K � � � � M

 

� �� G � � �

. �

 

�P G � � 

 

K� �F �

 

� � � 

 

�

 

� � � � � O

 

�� � � �R ��
 

� �� �G J � �
 HTC One. 

Y ��
 

� � �
 

�
 � � �R ��

 

� �

 

� �� �G � 

 2013 

� � � 

, 

� � �G �

 

�
 

� � � �
 

H � � ��N
 

�� � R �
 

� �� K I
 

�
 

�� �G � �F � L
 � � � � � �  � I � � � R �L

 

G � �� J � � ��

. 

X

 

� � � �� �I � � �
 

H
 

� � �� �� � � � � �
 

� � �� �I � �
, 

� �� � �
 F � �O � G

 

� � � � � H � IN G � � I

 

� � K � � �

 

� � � � � � �
, 

� G � �� � � �
 

� � H � � � � �
, 

�
 

G � � � O
 � � � � � R � � �P

 

� � �F � � � � �P

 

�  � � � � � �P
, 

I � �
 

H � H � � � �
 

� � � � � �
 

H � � �
. 

HTC One 

N

 

� �� �P

 

J � �F �� ��� � �P
 

� � �� � �P
 

� � �
 

G � �� � ��� � � M
 

� � � � � � � M
 

H
 

4,7-

�P � � �� � �

 Super LCD3 

� �� � �� N �
 

H
 

� � H � � �� � �P
 

H � �G � �� G P
 1920x1080. 

�
 

HTC One 

� � � � � �� G �� N G � � I
 4-

I �� � � � �
 

� � � K� � � �
 Snapdragon 600, 

Z �
 

� � � KP N
 

� �
 � � � G �G �

 1.7 

[F K

, 2 

[ E

 

� �� � �G �� � � M
 

� � �
’

I G �
 

�
 32 

[ E
 

�   � �� � � � M
 

J �� R
-

� � �
’

IG �
 

� �I
 � � � �G � ��

. 

S �� �G J � �
 

� � � � Z� � � �
 

� � � �� � �P
 

� � �� � �P
 

H
 

� � H � � �� � �P
 

H � �G � �� G P
 4 \ �

 

�

 

J � � �G � �� � �P
 

� �I
 

� � � � � � � � � I
 

H �
 

� � � � � �F �P
 

� � �� � � �� � � � � �� ��
 

H
 � � H � � �� � �P

 

H � �G � �� G P
 2.1 

\ �
. 

] �  �  � IG � �
 

N � � ��G P
 2300 

� ]
 * 

F � �
. 

F � � � �G N
 G � �� � � � �

 

� � �
 

� �  �G �
 

I �
 

� � �
 

� � G �� � � � 
 

� � � � � �� G � � � �
, 

G � �
 

�
 

�
 

�� O � � �
 

�� �� � � � � I
.  � � � �P

 

H
 

� � �  � �� � �G � �
 

� �� �G J � � �
 

N
 

� �F �
 

� � � � �G O � � �
 

� � � K� � � �
. 

� �
-�� � R �

 , 

� � � K� � � � � �L
 

I �� �
 

�
 

� � �
 

��
 

�� �
 , 

�
 

� �G � � �
. 

� �
-

� � F �
, 

� � � KP P G �
 

� � � �
 

� �
 � � � G �G �

 

� �
 1,7 

[ [ K
. 

� �
-

G �� G N
, 

K�
 

� �� �G �
 

� �G O � �
 Krait 300. 

�  
’

N �
 

�� R
-

� � �
’

I G �
 � � F �F �

 

� �� � I
 

H � � � � � � � � � �
 

� � �� � M� � I
 

� � H � �
 

H
 

� � �� � �� G P
 

I �� �
 – 

G � �� �
 2 

\  
. 

Snapdragon 600 

� � � � � N G � � I
 

H
 

� �� � �G �� � �P
 

� � �
’

IG G P
 LPDDR3 

� �
 32-

 �G �� � �
 R � � �

. 

[ � � J � � �
 – Adreno 320 HF, 

� � H R � �� � � I
 

I � �F �
 

� IF �N
 2048

L
1536. 

W �  G �
 

�
 

HTC One 

F � � J � � �
 

� � � KP N
 

�� �� � �
 

��
 

� �
 

�� O �
 

� � O � �� � � G �
. 

\ �
 

H � �G � � �
 � � � KP � �G �

 

H
 

� � �� � � � �
, 

� � H� � �
 

I � �L
 

�  �� O � � �
 

� � � � �G � �P
 21 

\ �
, 

� � �
 

K� � � 
 � �O � �� �

 

� �  �G �
 3D-

J �G �F � � J � M
. 
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 ^_`a bcd  1 – 

efg hij d ia fk  l f cm j ` c fk  Qualcomm Snapdragon 600 
 E  ��

-

I � �
 

� �� � � K � � � �
 

� �� G � ��
, 

�
 Android 

�
 

G � � 
 

� �� � �
, 

N
 

� �  � � � �
 

� � �F � � �
, I � �

 

�� � P G �
 

� �  �G �P
 

� �� �F �
 

� � �� G � �P
 

�
 

� � � � �� � �� P G �
 

H �
 

H � � � �
 

� � � �G � ��
 � � � �� G � � � �

, 

G � � �L
 

I �
 

�F � �
, 

�� �� �O � � �
 

J � � � ��
, 

� �  
-

 � �  H� � �
 

G � Z �
. n � � �

 Android 

N
, 

� � � � G �� � �
, 

� � �F � � �� � �R �P
 

� � � G � � �P
 

� �� � � K � � � � M
 � �� G � � �

, 

I � �
 

� � � � �� � � �N
 

H �
 

� H �N � � � �P
 

� �O
 

� � �
 “

H � � � H � �
” 

�
 

� � �F � � � � �P
 � � � G � � �P

 

� ��G � � �
. 

n � � �
 

� � �� � �N G � � I
 

H
 

� �  � � 
 

� � � �� � � ��
 

� �� �F �
 

� � I � � �F �
 

�
 � � �� G � � M

 

�  � � � �� � � I
 

�
 

� � �� �� G � � �
 

�� � � � � � I
 

� � �
’

IG G P
, 

�� �� O � P
, 

 � H �� � �P
 

G �
 � �R �L

 

� � � �� � �L
 

J  � � K � �
 

� �� � � K � � � � M
 

� �� G � � �
. �� � � � � �� �

, 

� � � �
 

� �
 

G � � � �N G � � I
 

� � � � � 
, 

Z �  
 

H � � � G �G �
 

� � � �G � �
, 

� � � �� � �
 �� �� � � � � M

 
� � �� � �

 

� � � � � �
 

� � H � �� �N
 

� �� K�
, 

�
 

I � � � 
 

� � �   � � � I
 

� �G �� � � � �I
, 

�
 � �� � � � � �I N

 

� � � � � � � �G �
 

� � R � �
 

� � �F � � �� �
, 

Z �
 

H � �� 
 

O
 

H �
 

� � � � � �F �P
 

I � � �
 H �� � � G �

 
�

 

� � �
’

I G �
 

� � �� G � � I
 

� �G � �  � � �
 

� � � �G � �
 

�
 

H � � � G IG �
 

� �F �
 . 

o�
, 

H� �� � � � �
, � O �

 
� � � � Z� � �

 

� � �� ��
, 

� ��
 

� G �
 

� �  �G �
 

� �� � � K � � � � M
 

� ��G � � �
 

� � � �
 

� � � �  � � O �N
. 

 

 ^_`a bcd  2 – 

pf _ bm _ l f c qc i _  rs fk  Linux 
 W� � � �

 

� � � � �
, 

H
’

I � � � � � ��
, 

Z �
 

� � � �
 

  ��
-

I ��

 

� � �F � � � ��

 

H �  � H �� � � � � I

 � �G ��  N
 

G �F �
, 

Z �  
 

�  �� � � � � �I
 

� �� � R � G �
 

�  �
 

G � �� J � � 

 

� � � � � � � �

 

J  � � K �P

, � � � �
 

H� � �G �N G � � I
 

H �
 

K � �
 

� �
 

I � � �
 

� �� � � K � � � � M
 

� �� G � � �

. n � � �
 

�� � N
 

�  � � �P G � �
 

� � � �
 

�  �� � � � � � I �

: Wi-Fi, Bluetooth, GPS, � � �
’

I G G P
 

�
 

� � R � � �
 

� � �� G � � I � �
. 

��
 

N
 

� � � I G � � �

 

�

 “

�� � K�

” 

� � ��G � �P

 – 

� �F �

 � � � K� � � �
. 

n � � �
 

� �O �
 

 � � � � �I G �
 

� �F �
 

� � � G �G �P

 

�

 

� �� �F � � � � G � � � � � I �

. n � � �
 

� �� � � K � � � � M
 

� �� G � � �

 Android 

H � � � H �� � ��

 

M M

 

� � H � �  � � � � � �

, � � � � � � �N P
 Google, 


 

� �� � � K � � � � M
 

� �� G � � �

 Linux. 
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�� �

 

� �

 

�� ��

 

�� �� 	

 


� �

 

� �� � � � � � � � 

, 

�

 

� �� � � � � � � �

 

�

 


� ��

 

�� � �� �� � 


 

�

 � � � � �� � � 


 

� �� � �

, 

� � � � 
 �

 

� � ��

 Android 

� � � � � �� � 
� 	� � � �

 


� �� � �� �� 

 

� � �

 

�� � �� ��

 � �� � � � � �

 

� � � �  �

. �� ��

, 




 

�� �� � �

 

� � � � �� �� ��

 

� � � �� � �� � � �

 

�  � �� �� � �

 HTC One, 

� � � � � � � �

 �� � � �� �  �

, 

� � � � � � �� � �

 

� � � � �  �

. 

��  

 

�!

 

�

 

� � � � 	� � � �

 

� �

 

� � � �

 Linux, 




 

� ��

 
� �� �� � � � 
� �� � � �

 

� � � � ��

 

� �

 


� �

 

 � �� � 
� � � �

 

� � 	 "

 

� � � � � � �� �� "

 

� � � � �  �

. # ��  � �� �

 

� �  �

 

	

 


� �� �� � � � � � �

 


 � �� � � � � �� "

 

 � � � ��

 Dalvik, 




 

� � ��

 

�

 

� � � � � 	

 


� �

 � �� � � �  � �

 

� � � � � � �  � � � �

. Android 

 � 	

 

� � � �� �

 

� � � � � � � � 


, 

� � �

 

�� � �� � �� ��

 

� � � �� � �

 � � �

 

� � � � � � ��

 

�

 

 � �� � 
�

 


 � �

 

� � � � �

 

	� � �� �

 

� � 
 � � � � �� �

 

�!

. 
 $ %& '( ) * +, -. /, 0. &  
1. Snapdragon™: All-in-One Mobile Processor (123 4.). Qualcomm. — 

56 178 9:  ;< := 9 > 98 1= 9 9 < 6? = : ; ;? 6? @ ;: A: B ; 7 @ 1 Snapdragon.  
2. 

C6 9 B

 

C 6 ;8 9 B

. 

D6? = : ; ;? 6E  Qualcomm Krait: F: 7E 6 :  GH 6 1, F 1 ; 7? 7 1 2,5 

I I= . 
3. 

J2 H 6 : B

 

5? 6? K8 92 . 

D 4 17 >? 6 A 1 Android 4.1 Jelly Bean.[

L 4: 8 7 6? 2 2 9 B

 6 : ;M 6 ;] N :O 9 A H? ; 7 M < M : 
http://www.4tablet-pc.net/reviews-a-articles/1024-learning-android-what-kernel.html. 
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 P QR

 004.4.422 
 S

.

T

. 

UV W XY Z[ \ Z] ^

 _� � �� 
� �

 

�� � � 
 �� �

 –– 

` �� � �

 

a

.

b

., 


� �� � � �  
  cde fg fh e i jkl mn o

 

p iq d f p ir l p n o

 

stu p dv p n o
 

w p d g t e k n st s
 xy z{ |y }~ �� � � “ � | { � �� � y �” � |� � }~ �� �� � � � | { � | � � (CLR) 

 
Common Language Runtime (

� �� ��  � ��
 CLR – «

� � �� � � � �
 

� � � � � � 
�� �
 
� �� �� � � �

 

 � 


») — 

� �

 


 � �� � � � � � �
 

 � � � � �
, 

� ��
 

� �� � � � � �� � 	
 

� �
 


� �� �� 	
 

�� �
 

� �
  � 
 �

 CIL, 




 

� �� �

 

��  � �� � �� � � �
 

� �� � � �  �
, 

� �
 

� � �� � � � �
 

� �
 NET-

� �  �� �� �
 

 � 
 � �
 � �� � � �  � 
 � � � �

 (C#, Managed C++, Visual Basic.Net, Visual J# 

� �
 

� �
.), 

� � �� �
 

� �
 ��  �� � � ��

 

�� �� � �

 Microsoft .NET Framework [1]. 
CLR 

� � � �� � � 	
 

��  �� �� 
� �
 

�� �
 



 

�� � �
-

�� �
 IL (Intermediate Language) - �� �

 

� �

 

� � � � � � � � � ��
 

 � 
 �
, 

� �
 

� � �� � � 	
 

� � � �  �� � �
, 

� � �
 

� � �� � � �� �
 

� � �
 

� �� � � �  �� "
  �� � � �� �  �

 .NET Framework. 

! �  �
 



 

�� � ��
 

� � � � � 
� � � 	� � � �
 

�� �
 

� �
 

� � � � �
 

 � 
 � �
 
� � � �

 

� � 
 � � 

, 

� �
 

� � � � 	
 

�  � ��
 


� �� �  � � �
 

� � � � � � �� � �
 


 ��
 

� � � � �� "
 

 � 
�
. � � � � �� � � � �

 

��  � �� � � � "
 IL  

��  � � � � 	 �
 Microsoft 

� � � � 
 � 	� � � �
 MSIL, 

�
 

� � �� �
 

� � � � 	
 

MSIL-

� �� � � �  � 
 

� � � � � �
 

� �
 

� � �� �� � � ��
 

�� � � � 

 .NET Framework, 

� ��
 

� � �
 

� 
 � �� "
 

.NET FCL (

� � ��
. Framework Class Library) [1].  

CLR - 

� �
 

� � �
 

� �  � �
 

 � � � � �� 
, 

� �� �
 

� � � 
� � � 	
 

� �� � � �  �
 


� �� �� 
 � � � � �
 



 �� � � � � ��  �

 

�� � � � ��
, 


� �� � �� �  �
 

�� � � � � "
 

� �
 

�� �� �  �
 

� � ��  �
, 

� � �� �
 CLR 

�� � � 	
 � �� � � � � 

 


� �� � � � � �
 

 � � � � �� ��
 

�� � �
 

�
 


� � �� � 	
 

� ��
 

 � � � � ��
 

�� � �
 

�� � �
 � �� � � � 
� � �

 



 

� � 
 �� �
 

 �  � ��
 


� �� �� � � �
 

� �� � � �  �
 [1-2]. 

“Ïðîãðàìíà àðõ³òåêòóðà êîìï’þòåðà: àêòóàëüí³ çàäà÷³ òà íàóêîºìí³ òåõíîëîã³¿” 
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R �  � �� �� � �
, 

� � � 
 

� � 
� � � � � �
 IL-

�� � �
, 

� � 
� � � 	
 

�� 
 � �
 

 �� � � � � �
 – 

� � �� ��
 

�
 � � �� � � �

 

� � �� �
, 

� �
 

� �� � � �� �
 

� �
, 

� �
 


� � � �  � ��
 



 

 � � � � �
, 

� � �� �
 

� � �� � � �
 



 

� �� �
 

	
 �� � �

, 

� �
 


 �� � � �� �
 

� �� �
 

 �� � �
 

� � � � �� � �
 

�� � � � �� ��  �
 

� � � � �
 

� �
 

� �
 

�� � � � � � �� ��
 � � ��

. 

� � �� �
 

�� �� �� �
 

� � �� � � �
, 

� �
 


 �� � � �� �
 

� �
 

� �
 

� � � � � 	� � � �
 

�� �� �  � �
  � � � � �

(

� � � �� �� � �
, 

� �� �� � 
 � � �
 

� � ��
 

� �
 

 � � � �
). 

a� ��
 

�� � � � � � �� �
 

 � �� � 
� � � �
 � � �� �

 

� � � �� � � � ��
 

� �
 

� � �� �� � � ��
 

� � � � 

 

� �
 

� � � � � 

 

� �� � �
 

� �� � � � � � � � 

. 

! � � � � � 
� � �
 
� �� � � � � �

 

� � � � 
 � � � 	
, 

 �
 

� � � � � � � �
 


� �
 

� � � � � �� � �
 

� � � � �� �
. 

a� �� �� � � � � � �
  � � � � � �� �

 

� � � 
� � � 	
 


 ��  � 
� � � � �
 


 ��
 

� � � � � �� �� � � �
 

� � � � � �� � �
 

� � �� �  � � � �
 

� ��
 ��  �� � � �� �

 



 

� � 	� � � �
. 

�� ��
, 

� ��
 

� � � � � � � � � � �
 

��  �� � � �� �
 

� �
 

� � � � �
 

��  �
'

�� � �
 � �� � � �

 

� �
 

�� � � � � ��
 

� � 	� � �� 
 � � �
 

� � �
 

��  �� � � ��
, 

�
 


� � � � � � � �
 

��  �� � � �� �
 � 
� � � � � � �

 

� �
 

� �� � � � ��
 


� � � � � � � �
 

� � � � ��
, 

� ��
 

� � ��
 

 �� � � � �
. 

� �� � � � � �
 

� � 
 �� �
 � 


`

� � � � �
 

�
 

� � � � � 
 IL-

�� � �
, 

� � �� �  ��
 


� ��
 


 �� � � 
 � � �
 



 *.exe 

� � �
 *.dll [2]. ! � � � � � 
�� �

 CLR 

	
 

� � � � �� � � � 	 �
 

� � � �� � � �� � � "
 CLI (

� � ��
. Common 

Language Infrastructure), 

� � � �� � � �� � � "
 

� � �� � � ��  � 
 �� "
 

� � � � � � � �� �� � ��
, 

��  � � � � "
 

Microsoft [1]. a � �� � � � � � �
 

 � � � � �
 CLR 

� � � 
� � � 	
 

� �� � � �  �� � � 
 

� � �� � �
 

� ��
 

� � �� � �
 � �� � � � �

 

� � � �
  

�� � � � �� �� ��
 

� �� � � � �
, 

� �
 

� ��  �
 

�� � �
 


� �� �� 
 � � � � �
 

� �� � � �  �
 

CLR 

� � �� �
 

� � � � � � �  � 	
 

� � � �
 


 � �� � 
 �
 

� � � � ��
 

� �
: 

-

�� �� 
 � � � �
 

� � 
'

�� � �
 - 

� 
� �  � � �  � �
 

�� �  �� � � � �
 

� �
’

	 �� � 

 

�
 

��  � � �� �
 � � 

`

�� �
 

� �
 

�� �� 
 � � � �
 

� � � � ��  �
 

��
 

�� �
; 

-

� � � � ��
 

�  �� � �
 – 


� 
 �� � � � � � �
 

� � 
`

�� �
 

� � �
 

� � � �� � � 

, 

 �� � � � 
 

� �� �� � � � � �
 � �

`

	 �� � 

, 

 � �
 

�� � �
 

� �� �
 

� � � � �  � 
� �
; 

-

�� �� 
 � � � �
 

�� � � ��  �
; 

-

� � �� � ��
 


� �� �  � ��
; 

-
� � � � � ��

 


� �� � � � � �
[3]. R �  �� � � ��

 Common Language Runtime 

�� �� � � � 
� 	� � � �
 

� � �
 

� � � 
 �� �  �
 � � � � � � �� �� "

 

� � � � �  �
, 

� �� �
 



 

� � �� �
 

 � �
 

	
 

� � � � � � �� � �
 

� � � � �  �
 Windows, 

� � �
 � � � � � �

 

� � �� �
 

 � ��
 

�� � �
 

� � � �� �  ��
 

�� � �
-

� ��
 

� �� � � �  � �
 

�� � � �� �  �
. �� �� 
 � �

 

� �� � � �  � � � �
 CLR – 


� �� �� � � �
 

� �� � � � 
, 

� � � ��  � � � �
 


� � �
 � �� � � �  �� �

 

� � � � � �� � � � �
, 

�� �� 
 � � � �
 

�� 
'

�� � �
, 

� � � � � � �  � � � �
 

� � � � � ��

, � �� � � � � � � �
 

�
 

 � 
 �  �
 

� �� � � �  � 
 � � � �
 

� �� �
. 

! � � � � � 
� � �
 


� �� � � � � �
 

� � � � � � �  � 	

 � � � � �  
 

� � � 
 �� � 

, 

� �
 

�� � � �� � �� �
 

� � 
� � � � � �
 

� �
 


 � �� 
 � � �� � � �
 

� � � � � � 
, 

�

 

�� � � � ��

 �� � � �� � 	
 

� � � �� � �� � �
 

� � � � � � � �
 [3]. �� � �� � �� ��

 

� �
 


 � � 	  � � � �� �
 

�
 Common Language Runtime 

� � � �� � � � � � �� �

: 
� �
 

� � � 
 �� �
 

� � � � �� � � �
 

� � � � � �� 
 � �� �
 

� � �� �� � � �� �
 

�� � � � 

, 

� ��

 

�� �� � � � 
� 	� � � �

 � � �
 CLR. 

� �
 

� � �� �� � � ��
 

 �� � � � �
 

� �� � � �
 1000 

�� � � � 

 

� � �

 


� � �� � � � �

 

� �� �� �

 � �� � � �  �� �
 

� � 
 � � ��
 - 


 ��
 


� � 	  � � � "
 

�
 

� � � 
 �� �  �
 

� � � � � � �� �� "

 

� � � � �  �

 

� �

 

�� �� � �

 

�

 � � ��  �
 

�
 XML-

� � ��  � �� �  �
. 

Common Language Runtime 

� � � � � � �  � 	
 

� � � � � � 
� � �

 


� �� � � � � �

. NET-� � � � � � � 

. 

! � � � �
 

�� � � �� �
 

�� 
 

� � � � � � 
� � � 
 

�� � � � ��

 

� � ��

 


 �� � � �  � � �

 

� � �� � ��

 
� �� �  �� �
 

� � � � � � ��
, 

� � � � � � �  � � � �
 

� � � � � ��
, 

� � � � ��

 

� � � � �� � �� � � �

 

� �� � ��  ��

 
 � �� ��
. 

a� �
 

� �
 

�� � � � � "
 

� � � � � � � �
 

�
 

�� � �
-

� �� "

 

 � 
�

 

� �� � � �  � 
 � � � �

 


 �� �� 
 �� ��

 

� �

 � � � �� � � �� � � "
 Common Language Specification(

 � � �  � � � �� �

 

� � � � �

 

 � �� � 
� � � � �

, � � �
 

�� 
� � � �
 

� � � � �� � 
 � � �
 


� �� � �� ��
 

��  � �� �� � � � 


, 

� � �

 

"�

 

� �� � � �� �

 

� � � � � 
 � � �

 




 
CLR). Microsoft 

� � � � 	
 

� ��
 

 � 
�
 

� �� � � �  � 
 � � � �

, 

� � � � �� �

 


� �� �� � � � 
� 
 � � �

 CLR: 



Íàóêîâî-ïðàêòè÷íèé ñåì³íàð 
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Visual Basic.NET, Visual C#.NET 

�

 Visual C++. 

�� ��

 

�� ��

, 

� ��

 

�� 	 � �


 

� � � �

 � � � ��

 

� �

. NET-

� 	� � � �� �

 

� � �


 

� � �

 

�� � �� � � �  � � �

, 

� �

 Perl, Python 

�

 
COBOL[3]. 

Common Language Runtime 

�  � � �

 

� � �

 

�  � � � � �

 

� � � � 	� �

 

� � � � �

, 

� � 

 � � � � � � � �� � �� � � � �

 

� � �� 

 

� � � � �

 

� � � �� � � �  � � �

. CTS (Common Type System) — �

 

 � � � � � �

 

� �  � �

 

�

#. 

� 	 �

 

� �  �� � �

 

� � � � ��

 

� � � � � 	 � � �

 

� � � � �

 

� 

 

�


 

� � � 	� � � � �

. �  � � �

 

� � � � ��

 

� �  � � � 

 

� � � � � � � � � � � �

, 

� �� � � � � � �


 

� 	 �� � � �

, 

�  � �

 

� � � � �

 � !

’

� � � � �

:  
- CTS 

� �� � � �� ��

 

� � � � � �

 

� � � � � � � �

 

� � � � � � � � � � � �

 (

� 

 

� �� � � � �

 

� ��

 

�

++) 
- 

" � �

 

� � � �

 

� � � � � � � � � �

 

� ��

 System.Object (Object — 

��

`

�

  

� � � �

, 

� � � � � �

 

� � �


 � �  �


 

� � � � �

, System — 

� 	� 	� � � �# 	

 

�� 	 �

) [3-4]. " � �

 

� � � �

 

� � � � � � � �  � � �

 

! �� � � �

 

� � 	� � �  � �

 

� � � � � � � 	� � � �� �

 

�  � �� �

 

 ! �

 �  � �� �

 

�

 

� �  �  � � � �

 

�� � � � �

 

� � � � � � �

 

� � � �  � �

 

�

 

� � � � � $

 

� � � � � � �

, 



 

� � � � 	 � � �
 � �� � � �

 

� 	 �

 

! �� � � �

 

� � � � �� �

 

� � �

 

� � �


 

� � �

 

� � � � � � � �  � � �

. 

% 

 

� 
 � � � �

 

� � � � � $
 � � � � 	� �

 

� � � � �

 

� � � � � � � � � �

 

! � � �  

 

� � � � � 

 

� � � 	 � �  � � �

 

� � � � � � 	 � � � �

 

�
 

� � � �
, �  � � �  � �


 

� 

 

� � � � �


 

� � � 


 

�� � �� � � �  � � �

. 

& 

 

� �� � � � �

 

� ��

 COM-

� 	
 � � � � � � $
, �  � � �

 

�  � � � �  � � $

 

� 

 

�  ! � � �

 

� �  �� � � � �


 

� � � � �

, 

� 	

 

� � �

 

� � �  � � � � �
 

�
 

! � � � � � � �
 � � �� �� �

, CLR 

� � � � � � ��

 

� � � � � � �  � �

 

� � � 	 ��  � � �

 

� � � �

 

�

 

� 	 � �� �
 

� � �  � � �
, 


 

� 	
 

�
 � 	 � �� �

 

� � � � �  � � �

 [3]. '� � � �

 

� � � � � � � � � � �

 

�

 

� � � �� � �

 

� �  � � �

 

� � � � � � $

 

� 	 � 	� � � �# 
 

� � � � �  � � �
 �  �

, 

# � !

 

� � � �

 

! �� �

 

� � � � � � �

 

�

 

� � � � $ � � � � �

 

�� � � �� � � �

 

� � �
 

� � � � � ! � � � � �
. 

' � � � 
 � � � ! � � �

 

� � � � � � � �

, 

# �

 

� 	 � � �

 

�  � � ! �

 

� 	 � 	� � � �# 
 

� � � � �  � � �
 

� � � � � �
 

! � � �
 � � � � � � �� �

 

�

 

� � � � � �

 

� 	 � 	� � � �# �

 

! � � �  	

, 

� � �

 

�

 

� �  � � �
. 

&  � � � � � �
, 

� � � � � ! � � �
 

Visual Basic 

� � �

 

� � ! � � �

 

�

 

� 	� 	� � � �# 	�

 CLR 

� � � 	
 

� � � � � � � �
, 

# �
 

� � � 
 Visual 

Basic 

� �

 

! �� �  	

 

� � �� � � � � � 	 �

 

� !

'

� � � � �

-

� � �� � �� �  � � � �
 

�� � �� � � �  � � �
, 

� � �
 �  � � 	

, 

�� � �

 

# �

 CLR 

� � �

 

�  � � � � � �

 

� 	� 	 �  � �
: 

 -

� �� � �# 	 � � �

 

	 � 	 � � � � � � � � �

 

� � � � � ! � �
 

� � �  � � � �
; 

 - 

� � �� � � � � � �

 

� 	 � � �

 

� � � � � � � � � � � �  � �
 

� � � � � � 	 � � �
 , 

� � �
 

� � � � � ! � 	 � �
 

� 
 � �  �


 

� � � 


; 
 -

� � �  � � 	 � �

 

� � � �

 , 

# �

 

� �  � � � � �
 

! � ! � � � � 	 � � �
 

� �  � � �
; 

 -

� � � � �

 

� � � � � � � � � �
 (

�  � � � � � �
, 

� � � � � �  � � �
, 

� � � 	 � � 	 � � �
 

�
 � 	 � 	 �  � �  � 	 � � �

 ) 

� � �

 

� !
'

� � � � �
 - 

� � �� � �� �  � � ��
 

� � � � � � � �  � � �
; 

 -

� �� � � �� � �

 

� � � � $
 

� � � � � � $
 

� � � � � � � � $
 

� ! � � ! � �
, 

# �
 

� � � � � � ��
 

� � � � � � �  � �
 �  �  �  ! � �  � �

 

!  �  �� � � � � � � � �
 

� � �  � � �
; 

 -

� �� � � �� � �
 

� � � �� � �� � �  � � $
 

� ! � � ! � �
 

� � � � � � 	 � �
; 

 -

� �� � � �� � �
 

 � � � ! � � � �
, 

� � �
 

� � � � 
 

� �  �� � � �  � �
; 

 -

� ! �� � 
 

�� � � � �
 [4]. 
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UV �
 004.072.5 

 W
.

X
. 

YZ[ \]^ _`
 &  � � � � � �

 

� 	 � � � � � �
 –– 

V
ó

� 	 � � � � � �
 

a
.

b
., 

� � � � �  �
, 

� � �
. 

�  � �
. 

� � � � � � !
. cdef gf hei jkl mn o

 

pi q df pi rl p n o
 

stu p dv p n o
 

w p d gt e k n st s
 

 xy z{ |} ~� � ��  �} � � z �� |�
 �y �� ’ �� � � � � � �� �� � �y � � � � ~ � � |

 
 

32-

� � � � �� � � �
 

� � � � 	 � � �
 i80386 

� �� � � � �
 

� � � � �
 

	 �  �
 

�
 

� � � � � � $
 � � � � � � � � � 	 � � � � �

 Intel 

�
 

� 	� � � � � � � �

 

� � � �
'

� � 	 � � �
 

� � � �
 IBM PC. 

b� � � � � � �
, 

� � �
 � ! 	� � �  �

 

� � � � �
 

� �� � � � � � � �
 

�
 

� � � $� �
 16-

� � � � � � � �� �
 

� � � 	 � 	� � � � � �
, 

# � !
 

� 	
 � �� � � � � � � � � �

 

� ��
 

� � �� � ! � 	 � � ��
 

� � �
 

� �

 

�� � �� � � � ��
 

�  ! 	 � � 	 � 	 � � �
. 

� � 	
 

� � 	
 

�
 

80386 

� 	 � 	 ! � � 	 � 	
 

� � 	� � 	
 

� !� 	 � 	 � � �
 

� 
 

� � � � � � �
 

! 	 � � � � � � � � �
 

� 	 �� 	 � � 
 

� �
'

� � �
 �

 64 

� !  � �
, 

# �
 

! �� �
 

� 	 � 	 � � � � � �
 

� � � �� � � �
 

�
 

�  � � �� � � �
 

� 	
 

� � �

 

� � � �

 � 
 � � 	 � � �� � �


 

� � 	 � �
 8086. U

 

� 
 �# 	 � � � �
 

� 	 � �� �
 80386 

� � � � � � 
 

� 	 �� 	 � � 
 

� � � 	
 

� � � � �  � �
 4 

� !  � �
, �� ! ��

 

� 	 � �
 

� !
'

� �
 

� � � � � � �
 

� � 	 � � �  � � $
 

� �
'

� � �
. 

�  � ��
 

� � � � �
, 

� �
'

� � �
 

�  � � � � � �
 � � � 

 

! 	 � � � � � � � �
. 

�� ��
 

�� ��
, 80386 

�  ! 	 � � 	 � ��
 

� �� �� �� � �
 

� �� � � � � � � $
 

� �
'

� � �
 � !

'

� � � �
 

� �
 64 

� !  � �
 (1 

� !  � �
 = 1024 

� !  � �
). 

U ! �� � �  � � �
 

! � � �
 

� � �  � � � � � �
 � �

'

� � � �
 

� �� �� �� ��
 

� 	
  � � �� �
 

� 	 �� 	 � � � � $
 

�
 

� �� � � � � � � � $
 

��  � � � � � � $
 

� � 	 �
 

(Paging). 

%  ! 	 � � 	 � �� � � � �
 

� � � �� � � 
 � � � � 	 � 
 

� � � � 	� 
 

� 
 � � � �
 

� �
'

� � �
 

�
 � � � � �

/

� � � � � �
, 


 

�  � � �
 

� 	 � 	 � � � �  � � �
 

� �  �
. b� � � 	 � � �

 80386, 

� �
 

�
 80286, 

� � � 	
 

� � � � �  � �
 

�
 

� � � 

 

� 	 � �� 

: 

- 
� 	 � � � � �

 

� 	 � ��
, 

# �
 

� � � � � �
 

� �� � � � � �
 

�
 8086. 

- 
� 
 �# 	 � � �

 

� 	 � ��
. 

U
 

� �� � �
 

� 	 � �� �
 

� � � � � � 
 

� � 	 �  � � �
 

� �
 4 

� !  � �
 � � � � � � � $

 

� �
'

� � �
 (32 

� � �� � � �
), 

� 	 � 	 �
 

� � �
 

� � �
 

� � � � � � � �  � � �
 

� 	
  � � �� �
 � �� � � � � � � � $

 

� � 	 �  � � $
 

� � � 	
 

� �� � ! �  �  � � � �
 

� �
 16 

� !  � �
 

� �� � � � � � � $
 

� �
'

� � �
 � � � � � $

 

� � � �
. b 	 � 	� � �  � � �

 

� � �
 

� �� �
 

� � � � 
 

� 	 � �� � �
 

�
 

� ! �� � 
 

! � � �
, 

� 
 

� �� � � � �
 

� ��
 

80286, 

� �� ! � � � � � � �
 

� � � � � �
 

 � �� � �
, 

� 
 

� � � � � � � � �
 

� � � � � � $
 

� � � � �� � � � � � � �

 � � �  ��
, 

�
 

 � �  � � � ��
 

� � ��  � � �
 

�� � � 	 � � � 
 

� 	
 

� � �� � ! � �
. b� � � 	 � � �

 

� � � 	
 

� � 	� � �  � �
 

�
 8, 16, 32-

! � � � �� �
 

� � 	 �  �� � �
, 

� � � � � �

 !  � �
, 

� � � �
 

�
 

� � � � � � � �

 

� � � �
, 


 

�  � � �
 

�
 

! � � � �
, 

! � �� � � � �
 

� � � �� �
 

�
 

� � � � � �

 

! � �

. � � � � �� � � � � �
 

� 	 � � � �� � �
 

�  � �

 (AX, BX, CX, DX) 

�
 

� � 	 �
 (SI, DI, BP, SP) � ! � � �  	 � 

 

� �
 32. 

b� �
 

� � � � �
 

�
 

$
 � � � � �
 

� � � �  � 	 � � �
 

�
'

� � � �  � �

 

� � � � �  � � 

 E 
(Extended - 

� � �  � � 	 � � �
), 

�  �� � � � �
, EAX, ESI. 

" �� � � � � � � � �
 

�� � � �  � � �

 

�

 

�� 	 � �

 � � �  � �
 

� � � � �  � � �
 

� 
 

� � � � �  �
 16 

� � � � �� � �
 

� �� � � � �� � � � �
 

� 	 � � � �� 

. 

� 	 � � � �� �

 �  � �

 

�
 

� � 	 �
 

� !
'

� � �  � �
 

�
 

�� � � �
 

� 	 � � � �� � �
 

�  � � � � � � �
 

�� � � � � 	 � � �

, 

� � �

 

� � � � �

 � � � � � �
 

� � � � � � �
 

� � � �
 

� � � � � �
. 

� 	
 

� � � 	
 

� � � �� � �  � � � �

 

� �

 

� �� 
 ��

 

� ��

 

�� 	� � � � � $

 � � 	 � � � � �  � � $
 

� � �

 

� 	 � � � �� � �
. � 	 � � � �� �

 

� 	 �� 	 � � � �
 

� � � � 	 � � � 
 

� � � � � � �
 16-

! � � � �

 

� � �  � � � � �

 (

�

 

� 	 � � � � � �

 � 	 � �� �
) 

� �
 

� 	� 	 � � � � �
 (

�
 

� 
 �# 	 � � � �
 

� 	 � �� �

) 

 	 � � �

 

� 	 �� 	 � � � �

. 

%

 

� � � � ��

 

� �

  	 � � �
 

� 	 �� 	 � � � �

 

� 	 � � � �� � �
 

� �
'

� �  � �
 

� � � �� � � �

 

� 	� � � � � � � �

 

� 	 � � � �� �

 � 	 � � � � � �� � � �
, 

� �
 

�
 

�
 

� � � � � �
 80286. 

U

 

� 
 �# 	 � � � �

 

� 	 � �� �

 

�

 

� 	 � � � �� �

 � 	 � � � � � �� � � �
 

�  �  � �  � �� � � � �
 32-

! � � � 
 

!  � � � 

 

� � 	 � 

 

� 	 �� 	 � � 

, 32-

! � � � � �

 

� �� � �

 

�

  �� � ! � � �
 

� 	 �� 	 � � � �
. 
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�� �� �� � �

 

� �� � �	 
�

 

�� � 	 
� �

 

�

 

�� �

'


� 

 

� �� � �� � �

 



 

� � � � � ��

. 

� �� � � � � �

 

�

 � �� 	 � � � ��

 

� �� � � 

 

�� � � �

 

�  �� � � � � � �

 

� �� �  �

, 

�

 

� � �� � �� � ��

 - 

� �  � � � �

. � � � �  � ��

, 


 �� �

 

� �

 

�� 	 �

 

�

 

� � � �� � � �  �

 

� � � �	 
 �

, 


 � 	 
 �� �

 

� � � � �

 

� �	 � � � 

 

	 � � � � �  

 � � �

'


 � 

 

� �� � � � �

 4 

! � � ��

, 

� � � � �

 

�

 


 � �  

 

� � � �

 

�  � � � � � � � � � � 


 

� �

 

�� � �

-


 ��

 � �	 � � � �

 

� � � � � �  

 

� � �

'


� 

. 

" � � �

 

� � � � � � � �

 

�� � � � � � � � � � �� �� 


 

� �

 

�� � �	 � � � � ��

 �  � � 

, 

� �

 

� � � �  � ��

 

� � � � �� � � � �� �� 


 

� �

 

� � � � � �� � ��

. �� �� �� � �

 80386 

� � � �

 

�� � � � � � � � � � � � � �

 

� � � � ��

 32-

� � � �  

 

� �

 16-

� � � �  

 � �� �� � �   

. 

# � � � �

 16-

� � � �  

 

� � � �� � �   

 

�  � � � �  � � �

 

� � � � �� �

 

� � �� �� � �  �

 8086 



 
80286, 

� � �

 

� � � ��

 


 �

 

� � � � � � � � � �

 

� �� �� �

 

�� � � � � � � � � � �� �� 


 

� �	 � �$ 

 16 

� �

 �  � � � �  � � � �

 

� �� � � �  �

.  %� �

 

� � � �

, 


 �

 



 

� � � �� � � � � ��

, 

� � �� �� � �

 80386 

� � � � �	 
 �

 

� � 

 

�� ��

 � � � �� � � � � �

: 

� �� � � � � 

 (

� � � � � � � � 

 

� �

 

� � � � � � � � � � 

) 



 

� � � � � � � � 

, 


 � 

 

�

 

� � � � ��

 �� � � � ��

 

� � � � �	 
 � � �� 


 


 �

 

� � � � �� �

 

�� � 
 � �  �

, 



 

� 	 � � � �

 

�� � 
 � � �

. 

&� � 
 � ��

 �  � � �� � 	 
 �� �� 


 

� �

 

�  � � � ��

, 

�� � � ��

 

�

 

� � � �  � � 

 

� � � � � $ �� � 


. 
-

&  � � � ��

 (Fault) - 

� �

 

�� � 
� ��

, 

� �

 

�� 
 � 	 
 �� �� 


 

�

 

� �� 	 � � � � � �� �� 


 

� �
 �� � � � � � � 


 

� � �� � ��

, 

� �

 

�� �	 � �� �

 

� � �� 	 ��

. 
-

�� � � ��

 (Trap) - 

� �

 

�� � 
� ��

, 

� �

 

�� 
 � 	 
 �� �� 


 

�

 

� �� 	 � � � � � �� �� 

 

� � 	 

 �� � � � � � � 


 

� � � � � ��

, 

� �

 

�� �	 � �� �

 

� � �

 

�� � 
 � � �

. 

' �

 

�	 � � �

 

� � � � � �

 

�  � � �� 
 � �� 

 


 � � � � � � � � 

 

� �� � � � � � � � 


. 
-

( � � �  � � �

 

� � � � � $ � � � 


 (Abort) - 

� �

 

�� � 
� � �

, 

� �

 

� �

 

� �� � � 	 
 �
 

� � � � �
 � � � � � � �� � �

 

� � �� � ��

, 


 ��

 

� � � �

 

�� �	 � �� 	 �

. 

& � � �

 

�� � � � � � � � � � � � �� 

 

�	 

 � � �  � � �	 � � � 


 

�� �

 

� �� � �� � �

 

� � �� 	 ��

, 

� � ��

 


 �

 

� � � � � � � �

 

� � �� 	 ��
 

� �
 

� $ � � � � � � � 

 � � � � � �� � �

 

� � �	 � � �

. ! � � � � ��

 

� � � � � �

 

� �� � � � � � � � 


 (0...255) 

� �

 

�� � 
 � ��
 

�  � � � �  � � �
 

�	 � � �� �
 

�
 � � �	 � � 

 

� �� �� � �� � �  �

 

� �� �� � � � � �

 IDT (Interrupt Descriptor Table). 

)
 � � �� � �� � ��

 

� �� � � 

 IDT 

� � � �

 

� � � �

 

� �� � �

 

�  �
 32 

� �
 256 

� �� �� � �� � �  �
, 

� � � � � �
 �

 


 �� �

 

� �	 � � � � � �� 


 

�

 8 

� � ��

. &  � �  � � � � � 

 

�  �

 

� � � �� � � � � � � �

 

� � �� �� � � �
 80286 

�
 

�� � � � � � � 
 

� � � � � �  �
 � � � ��

/

�� � � ��

 

� � � � 
� �� 


 

� �

 

� � � � � � � � 

 

� � � 	 � � �� � � �
 

� � �� � � � � 

 

� �
 32-

� � � � �
 � � � �  �

. 

& � � 	 � � �

 

�  �� � � � � � �

, 

� �
 

� 
 � � � � 
 

� � � � � ��
 

� � �� �� � � �
 80386 � � � �� � � � � �� �

 

�	 � � � �� �

 

� �  �

/

�� �  �
 

�
 

� 	 � $ � �
 

$ �� � � � � �
, 

�  �
 

� � � � � � � � � � �
 � � � � � � 	 ��

 

�� 
 � � � �

 

� �� � � � �

 

� �

 

� � �
'


� 
. �� �� �� � �

 

�� �� � �� � � 

 

�
 100-

�� �  �� � ��
 

� � � �� � 
. 

* � 	 �
 

� � � � � � � � �� �
 � � � 	 � � � � �

 

�  � �	 � � � � � 


 

� � � �  $ � � � � �
 

� �  � � � �� �� � � �
 80387. + � �� � � � � �

 

� � � � �
 

�� �
 

� � � � � � � � � � � � � �
 

�	 

 

� � � �� � �� �� � 

 

� �� � 	 �� � �� � 
 � � � � � � � � � � �

 

�� � � � � � � 

 

� � � 	 � � � �
 

� � � � �
 (


 �
 

� � � � � � � � �
, 

� � �
 


 

� � � �	 � � � � �
). 

' 	 

 � � � � �

 

� �� � � � � � � � � �
 

� � �� � �
 

� �� � � �  �
 

� � � � �  
 

� � � � � 
 

�  �
 

�  �
 

 � $ � �
 

� � � � �
. 

�  �
 � �� � � � � ��

 

� � �

 

� �� � � � � �� 

 

� � �
'


 � �
 

�
 

�� � � ��
, 

�� � � � � � � ��
, 

� � � � � �� � ��
 � � �	 � � 
 ��

, 

�
 

� � � � �
 

�� � � � � � � � �� � � � �
 

� � � � � � �
 

� � � � � � � � �
. 

+ � �� � �
 

� � � � � � �� 

 

� �
 � �� � � � � � �   

 

� � �
'


� 
, 

� � � � � ��
, 

� �
 

�  � �  � �
 

�  �
 

� � � 	 � � � � �
 

� � � � ��
, 

� � � � � �
 

� �
 

� � � �
 � � � � �� � � � � � � �

 

� � 	 � � �� � 

 

� � �  �
 

� � � � � � �  �
 

�
 

� � �
'


 � 
 


 

�� � � � � � � � � � �
 

� 	 � ��
 � �� � � � � �

, 

�� � � � � � � 
 

�	 

 

� �  
 

� � � � � �  � � � �
 

� � � � � � � �
. 

� � � � �� �
 

�� � � � � � � � �� 

 � �� �� � �� � � � �

 

� �� � � � � �
, 

� �
 

� � �� �
 

� � 	 � � �� � 

 

� �� � � � � �
 

�
 

� � �
'


 � 
, 

� � � �
 

� �� � �
 

(

� �
 

	  � �
), 

�� � � � � � � � � 

 


 

�� � � �� � � � � � � ��
 

� � �� � � �
. + � �� � �

 

� �
 

� � � � � � � � �
 

� �� � � � � � �   
 

� �
 

� �� � � 	 
 �
: 

- 

�� � � � � � � � � � � � � �
 

� � � � � � � �
 

� �
 

� �
 

� � � � � � � � � � 
 �
, 

� � �� � �	 � �
, 

� � � �� � � � � �
 � �	 � � � �

 

� � � � �
 


 �
 

� �	 � � � �
 

� � � � � � ��
; 

“Ïðîãðàìíà àðõ³òåêòóðà êîìï’þòåðà: àêòóàëüí³ çàäà÷³ òà íàóêîºìí³ òåõíîëîã³¿” 
 

 

  

25 
 

- 

� � � � $ � � � � �
 

�� � � �
 

� � � � � � �
 (

� � � � � �	 � �
, 

� � �� � � � � � 

 

� � �� � � � � � �
  � � � � �� �  �

 

�
 

� �� � � � �
, 

�� � � � � � �� � �
 

� 	 � ��
 

�	 

 

� � � � � � 

, 

� �
 

� � �� � � � � � 

 

� �
 � �� � � � � �

, 

� �
 

�� � � �
 

� �� � � � �  �
 

� � � � 	 �  �
); 

- 

� � � �� � � � � � � 

 

� �
 

�	 � � � � �  �
, 

� �
 

�� � � � 
� �
 

� �
 

� � � 
 

� � � � �� � �
; 

- 

� � � � � � � �
 

� �� �� � �� � � �
 

� �� � � � �  �
, 

� �
 

�� � � �
 

� � � � � � �  �
 

� � � � 	 �  �
. )

 

� � �� � �� � ��
 

� � � � � 
 

� �� � � � � � � �� �� 

 

� � � � � � � �
 

� �� � � � � ��  � � � � �
 

(

�  � � 
 0, 1, 2, 3) 

� � � � � � �
 

�� � � 	 �  �
, 

� � � � � � � �� �
 

�	 

 

� � � � � 	  � � 

 

�� � � � � � � 
 �
 � � � � 	 � � � � � � � �

 

� � �� � �
 


 

� � � � � � � �
 

� �
 

� �� �� � �� � �  �
. 

#  � � � �
 0 

�  � � � �  � � �
 � � � � � �� � � � �

 

�� � � � �
 

� �� � � ��
 


 

� � � � 	 
 � � �� 

 


 � � �
 

� � �� � �  � � �  
 

� � � � � ��
. 

#  � �� �
 

3 

� � �
 

�  �  �� 	 � � 
 

� � � � �
 


 

�� � � 	 
 � � �� 

 

� � � �	 � � � � �
 

� � � � � � �
. 

#  � � 
 

� � � � 	 �  �
 �  � � � � 
 � �� 


 

� �
 

� �� �� � �� � �  �
, 

� �	 � �� � �  �
 


 

� � � � �
. 

! �  �
 

� � � �
, 

�
 

� � � � � � 
 

� � � � � �  �
 

�
 � � � � � � � � �

 

� � 	 �
 

� � � � 	 �  �
 

� � � ��
/

�� � � ��
 , 

� �
 

� �� � �
 

� � � � � � � �
 

� �
 

� � �� � �
 � � � ��

/

�� � � ��
 


 

� � � � � � � �
 

� �� � � � � � � �
. , � �� � � �

 

�  � � � � 	 � � �  
 

� � �
'


� 
, 

�� � � � � � � � � � � � � � �
 

�
 

� � �� � � � � ��
 

� �� � � 
, � �� � � 	 
 �

 

�� � �
-


 �  �
 

� � � � � 
 

�� � � � � � � � � � � � � �
 

	 � �  � � � �
 

� � �� �  �
 

� �� �  � � �
 

� �
 64 % � � ��

 (16 

!
 

� � � � � � �  �
 

� �
 4 

- � � �� �
). 

'	 

 

� � � � �
 

� � � � �
 

� � � � � � �
 

�
 

� � � � ��
 � �� �� � �� � � 

 

� � �
 

� � �� � 	 � � � �
 

� �
, 

� �
 

� �� � � �
 

� �
 

� � � � � � � � � �
 

� � � � � �
 

� � � � � � � �
 

�
 � � � � � � � � �  �

 

� � �
'


 � 
 

�
 

� � � � �
 

� � � �� �
. 

. � �� � � � � � � � � � � � � � �
 

� �� � � � �
 

� � � �
 

�� � �
 �� � � � � � � � � � �

 

�
 

� � � � � � � � � �  
 

� � �
'


� 
 

�
 

� � � �  $ � �
 

� � �
'


� �
 (

� �� � � � � �
 - 

� �
 

�� � �
), � � �

 

� �
 

� � �� � �� 

 

� �� � � � ��
 

�
 

� � � �
 

� �� �� � �� � � 
. 

.�
 

� � � �
, 

� �
 

� � 	 �� � 	 �� 

, 

�
 � � � �  $ � � �  

 

� � �
'


� 
 

� � � �
 

� � �� � � � � � � � 

 

 � $ � �
 

� � � � �� �
 (

� �
 

� � � � � � � � �� 

 

� � � �  � � � �
 � �

 

�  � �� � � � � � � 
 �
). 

�� �
 

� � �� � � � � 
 

� � � � � 
 

� �
 

�  �� � � � � � � �
 

�
 

� � �� � � � � �  �
 

� � �
'


 � 
 � �� � � � � �

 

�� � � �	 
 � � �� 

 

� � �� � 	 � � � �
 

�� � 
 � � �
, 

� �
 


 

�� � � � � �
 

� � � �  � �
. 

+
 

� � � 	 
 ��
 �� � � � � � � � �  

 
�� � � � � ��

, 

� � � � � 	 � � �
 

� � �
'


 � �
 

�  � � �
 

� �
 

�  � � � � 
 � � �� 

 

�  �
 

� � � 	 �� �  
 

(

� � � � � 
� �
, 

� �
 

�  � � � � 	 � � �
 

� � �
'


 � �
 

� � �� � � �
), 

� �
 

� � � � � � � � � �
 

� � � � � � ��
 

� �
 

�� �� ��
 � �� � �� � � � � � � 


 

 � � � � � � �   
 

� �
 

�� � �
 


 

�
 

�� � ��
. # �� 	 �� �

 

�� � � � � � � � � � 

 

� � � � � ��
 

� � �� � � �
 


 

�  � � � � 	 � � �  
 

� � �
'


 � 
 � � �	 � � � � � �� 


 

� �
 

� � �� � �  � � �
 

� � � � � ��
, 

� �
 

�
 

 � �� 	 
 

� � �� � � �
 

� � � �� � � � � � � � �
 � � � � �� � � � � � � �

 

� � � � �
 

�
 

�� � � � ��
 

� � � � � � �� � � � �
 

�� � � � � � � 

 

�� � �	 � � � � �
 

� � �� �
. )

 

� � �
'


 � 
 

� � � �
 

� � �
 

� � ��
 

� � �	 � � �
 

� �� �� � �� � �  �
: 

	 � �� 	 � � �
 

� � �	 � � 

 � �� �� � �� � �  �

 LDT, 

� 	 � � � 	 �� �
 

� � �	 � � 

 

� �� �� � �� � �  �
 GDT 


 

� � �	 � � 

 � �� �� � �� � �  �

 

� � � �� � � � � �
 IDT. 

! � � �  �
 

� � �	 � � 
 

�  � � � �  � � �
 

� �  �
 

� � � � � �

 � � �� �� � � �
 (

�  � � � �  �� �
, LDTR, GDTR 


 IDTR), 

� �
 

� � � � � � �� �� 

 

� �� �� � �� � � �

 � �� � � � �  �
. 

-	 � �� 	 � � �
 

� � �	 � � 

 

� � � � � �
 

� �� �� � �� � � �
, 

� � � � � � � 
 

� �  �
 

� � � � � � �

, 

�

 	 � �� 	 � � �
 

� � � �
 

�� � �
 

� 	 

 

� � � � �  
 

� � � � � 
 

� � � 

. 

' �� �� � �� � � �
 

� �	 � � � �� �� 


 

�

 8 � � ��  �
 (


 �
 


 

�
 80286). 

/ � � � �
 

 �
 

� � � � � � � � � � 

 

� � � �
. 

'	 

 

� � � �	 � ��

  

� �

 

�� 	

.1 � � �� � � � �
 

� � � � � � �
 

� �� �� � �� � �  �
 

� � � � � � � �
 

� � � � � � �
 


 

�� � � �
 

� � �� �� � �  �

 80286 



 
80386. 0 � � � � � �

 

� � � � �
 

� � � � � � � 
 

� � � � �� � �
, 

� � � � � � � �� 
 

�	 

 

� � �� � � � � � 


 

	 � �� 	 � � � �

 � � �	 � � �
 

� �� �� � �� � �  �
 


 

� � �	 � � �
 

� � � � �
 

� � � � �
. 

1 �� 
 

� �� �� � �� � � �

 (

� ��

 8-

� � �� � 

) �� � � � � � �� �
 

� � � � � �
 

� � � �� �
, 

	  � �
 

� �� � � � � �
, 

� � � � �

 

� �� � � ��

 (

� � � � � � 


, � � � � � � 

/

� � �� �
, 

� 	 � ��
 

�� � � � � � � 

 

� �
 

�� � � � � � � 

/

� � � � � � 


) 



 

�� � � � � � � � �

 

� �� � � � � �

 �
 

� � �� � � � � �  �
 

� � �
'


� 
. + � � � � 

, 

� �� �� � �� � � �
 


 

� �	 � �� � � �
 

�� �� �

 

� � �  

 

�  � � 

 

�� � � 	 �  �

. 

� � � � 	 �  

 � � �� �
 

�  �� �
 

� �
 

�� � � � � � � 

 

� � �� � �
 


 

�� � � � � � � � � � 


 

� �� �� � �� � �  �

. 

� � � � � � � �

 �  � � � �
 

� � � � 	 � �
 

� � � � �
 

�� � � � � � � � �� 

 

� � � ��

 

� �	 � �$ � ��

 

� � � ��

 

� �� � � � �

 CS. �� � � 	 �  
 

� �� �� � �� � � �
 

� �� � � � � �� 

 

� � 	 � �

 DPL. DPL 

�� � � � � � �

 

� � � � � � $ � �

 

�  � � � �

 � � � � 	 �  �
, 

�
 


 �� �
 

� � � 	 � �� �
 

� �� � � �

 

� �

 

� � � � � �

 

� �� �� � �� � � �

. 

� � � � 	 �  

 

� �	 � �� � � �
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� �� � �� �� �

 

�	 
� �

 RPL. 

� �� � 
� �

 

�� � � � �� � �� � � �

 

�� �

 

� �� 	 � ��

 

� � � � � �

 

�

 

� � � �� �� � �

 � � � � � � � �

, 

�

 

� �� 	 �

 

�� �

 

� � � 	 � � � � �

 

� � � � � �

 

� 	 � � � �

. � �� � �

 

� � �	 �

, 

�	 � � � � � � �

 

�

 

�� 	 �� � 	 � �

 80386, 

�

'

� � 
 � �� � � �

 

� �� 	 � �

 	 � � 
 � �	 � �� � � � �

 

� � � �� 	 � �� � � �	 �	

 

� � � � � �

. 

� �� 	 � �	

, 

�� 	 �� � 	 �

 

��

 

�	 ��

 	 �� 	 � 
 �� �

 

� � 
 �� �

 

� �� � �

 

	 � �	 � �� �	

, 

� � � 	 � � � � �

 

�	

 

� � 
 � � �

 

� 	 � � � �

 

� � � � � � �

. 

� � �

 � � 
 � � �

 

�� � �	 � � � � 	

 

�� � � � 
 � � �� � � � �

 

� � �

 

� �� � � � � �

. 

� 
�

 

�

 

�	 � 
 � � �

 

� 	 � � � � �� � � �

 � � � 	 � �� �

, 

 	

 

� 	 � �

'

�� � �

 

� �� � 
� 
 � �	

 

�� � � � �

 

�

 

� � � � 
 � � 	 � �

 

� �� � � � � �

. 
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^_` ab cd e

 f � �� 	 � � g
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 –– 
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�
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�

., 

� � � 
 �� � �
 ijk lm ln k o pqr st u

 

v ow j l v ox r v t u

 

yz{ v j| v t u
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 ~� �� �� �

 

�� �� � � � �

 

� � � �� �
 

� �� � �� �� �� ��
                       

(cloud-

� �� � �� �� ��
) 

 � 	 � �	 � � 
� � �

 

	 � � � � 
� � � �

 

� �� � �
 

� � � �� �
 

	 � �	 � �	 �
 

� � � �	 
	 � �� �
 

� 
 �
 �	 � �� 	 � �

 

� � 
 � � � �

 

� � � 	 � 	 �� 	 � � � � � � � � �
 

� � � � � �
. 

�
 

	 � �	 � �
 

� � � �
 

� � ��
 


� � �� �
 � �� � � � 
 � � � � � �

 - 

� � ��

 

� 	 � �

 

� � �� � �� � ��
 

� � �	 � �
 

� �� �� � � � �� � � � �
 

� � �� �
, 

� �� �
 

� �
 � � 
 � � � �� � � � �

 

� �� � �� � �� � � �
, 

� � � �	 � 	 � � � g � � � � �
, 

� �� � 
� 
 � � �
 

	 � � �� 
� � � �
. � � �� � � � �

 

� � � �	 
	 � � � � �

 

� � � � � �� � � � �
 

� � 
 �
 

� � 
 � � �
 

	 � � � � 
 � � � 
 � � � �
 

� � � �	 
	 � � g
, � � � �

 

� � 	 �

 


� � �� �

 

�

 

� � � � � 
� �	 � �
 

� 	 � � � � �
 

� 	
 

	 � 
 �� � � � � �
 

� �
 

� 	 � �� � � �
, � � � � �	 � 
� � � �

 

� �

 

� �	 � �
 [1]. � 	 � � 
 � �� �	

 

� �� �� � � � � � � � � �
 

� � �� � � �
 

� �� � � �
. 

Y
 

� � � � � g
 

� �� � � � �
 � � �� �	 �	

 

� � � � �
 

� � �� 	 � �� �� �
 

� �� � � �
 «

� � � � �� � � �� � �� �
 

� �
 

� � � � � �
» (IaaS). 

� � � �
 � � � � �� � � �� � �� �

 

� ��
 

� �� 	 �
 

�� � � �� � � � �
 

�
 

� � �� �
, 

� � �
 

� � � � �
 

� � �� � �� � ��
 � 	 � �	 � � � � � �

 

�� 	 �� � � �	 �	
 

� � �� � �� �� � � �
, 

� � 
 � � � � � �
 

� � � �� �
 -

� 	 � �� � �
. 

� 	 � �
 � �� � � �

 IaaS 

��
 

� ��
 

� � � � � 	 � �  �
 

� 
 �
 

� 	 �� 	 � � �
 

� 	 � �� � � �
 

� �	
 

� �� �
-

� � � �
 

� � � � �� ��
 � � � � �� � � � �

. 

� �
 

�	 � � � � �	
 

� �
 

� � 
 � � � �
, 

� �  � �
 

� � � �� �� �
 

� � � � � � � �� � � � �
 

� �
 � � �	 � �

 

� � � � �
 

�
 

� 
 �� � � � � � � � �
, 

�� � 	 � �� � � ��
 

� 	 � �	 � � � � � �
 

� �
 

� �� � � � �
 	 � � �� 
 � � � 
 � � � �

 

�	 � 
 � � 	 � � � g
 

� �
 

� 	 � � � � 
 � � � �
 

� � � �� � � �
 [2]. � � � � � �

 «

� 
 �� � 	 � � �
 

� �
 

� � � � � �
» (PaaS) 

� �� ��
 

� � � � � 	 � �  �
 

� 
 �
 

� � � 	 � � � � �
, � 	 � �	 � � � � � �

 

� �
 

� � �� 	 � 	 � �
 

�� � � 
 �� �	 �	
 

�� 	 �� � � �	 �	
 

� � �� � �� �� � � �
. PaaS-�� 	 � � g � � �

 

�	 � � �� �
 

� �� �� �� �
 

� � � 	 � �
 

� � � � � � �
 

� �� � � � 	 �	
 

� � � 
 �
 (

� � �� � �
, 

“Ïðîãðàìíà àðõ³òåêòóðà êîìï’þòåðà: àêòóàëüí³ çàäà÷³ òà íàóêîºìí³ òåõíîëîã³¿” 
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� 	 � �	 � � � � � �
, 

� � � � �� � � � �
), 

� � � � � � �
 

� 
 �
 

� 	 � � � � �� � � � � � �
 

� 
	 � � �
 (

� �� �� 
 � � � �
 � � � �	 �

, 

� � � � � �� � � �
, 

�� � �� � �
), 

�
 

� �� 	 �
 

� � � � � � �
 

� 
 �
 

� �� �� 
 � � � �
 

� � � �� � � � �
 

�
 �� 	 �� � �

 

� � � 	 � � � � �
 [2]. � � � � � �

 «

� � 	 �� � � ��
 

� � �� � �� �� � � �
 

� �
 

� � � � ��
» (SaaS) 

� �� ��
 

� � � �� � � �
 � 	 � � � � �� � � � �

 

� � � � � 	 � �  �
 

� 
 �
 

	 � � � � � � � �
 

� 	 � � � � �
 

� 	
 

� 	 � �� � �
 

�
 

� 
 �
 

g	 �	
 � � � 	 � � � � � � � �

 [2]. � � �	 � � � � �
 

� � �� � � � �
 

� �� �� � � � � � � � � � � �
, 

� � �
 

� ��
 

� � � � � � � �� �� �
 

� 	 � �� 	 �
, �

 

� 
 �� � � � � �� � �
 

�
 

� � 
 �� �� � � � �� � �� � �
. 

� � � �
 

� �� �� � � � �� � � � �
, 

� �� �
 

� �
 

� � � � � � 
 � � � � � �
 

�
 �� � 	 � �� � � � � � �

, 

� � � � � � � � �� � � �
 

� �
 

� 	 �	 �	 �	 �
 

� � � � � � g
 

� 	 � �	 � � � � � �
 

� � � � � � �
 � 	 � �� � ��

 

�
 

��
 

� � �� �
 

� � 
 � � 	 �	
 

� � 
 �� �
 

� �
 

�� 	 �� � � � � g
 

� 	 �
. 

� �� �
 

� � �	 � �
, 

� �
 � �� � 
� 
 � � �

, 

� 	 � �	 � � 
� ��
 

� �� � � � � � � �
 

� � � � �
 

�
 

� � 	 � � 	 � � 
� � � g
 

� �� �� �
, 

�
 � 	 �	 � � � � � � �

; 

� 	 � �
 

�	 � � � � �
 

� �� 	 � 	 
 � � �� � � �
 

� �
 

�� 	 � � �� � 	 � � �
 

� 	 � � � �� � � �
 � 
 �� � � � �	 � � �

 

�
 

� � 
 �� �� � � � �� �	 � � �
 [2]. � 	 � � 
 � �� �	

 

� 	 �� �
 

�
 

� � �
 

�� �� � � � �
 

� � 
 � �
 

� 	 � 
 �� �	
. � 
 �� � � � � �� � �

 - 

��
 

� � �� � � � � �
 

� 	
 

� �� � � � � �� � � � �
 

� � � � �� � � �� � �� �
 

�
 

� � �
 � � � 
 � � � � � �

 

�
 

� �� � � � � � �
 

� � � �	 � � � �	
 

� 	
 

�	 � � � �
. 

Y
 

�� � �	 � �
 

� � � 	 � � �
 

� �� � �� � �� � �
 � 	

 

� 
 �� � � � �
 

� 	 � � �� � � �
 

� 	 � �� � 	 � �
 

�� � � �� � � � �
, 

�
 

�� �
 

� � � �� � � �
 

� �� � �� � �� � � �
 � � 
 � � � � � �

 

�� � � �� � � � � �
 

� �� �� �� � � � �
. 

�� g
 

�� 	 �� �
 

�	 � � �� �
 

� � � g � � � � �� � � �
 � � � � � � � �	

. 

Z � � �
 

� � � � � � �
 

� � �� � �� � �� � � � �
 

�	 � 
 � � 	 � � � � �
 

� � � � � � �
 

� 	 � �� � � �
 

�
 � � � � � � �� �

 

� � � � 	 
	 � � g
 

� � � � � � � �	 �
 

� 
 �� � � � � � � � � �
. � 
 �� � � � � �� � �

 - 

��
 

��
 

� � 
 � � �
 

� �� � � � �
 

� �
 

	 � �	 � �
 

� � � � � � �
 

� 	 � �� � � �
; 

� � �
 � 	 � �� 	 �

 
� ��

 
� �� �

 

�
 

� �	 � �
 

� � � � � � � �� �� �
 

� 
 �� � � � � � � � �
. 

��
 

	 � � � � ��
, 

 	
 

�� 	 �� � � �
 � ��

 

� �� �
 

� �� 	 � � � 	 � � �	
 

� �� � �
 

� � �	 �
, 

 	 �
 

� 	 � �
 

� � 
 �
 

� � �� � �
 

	 �� � �� �� �
 � � � �� � � � �

, 

� � �
 

� 	 � �
 

� � � 	 � �� � 	 � ��
 

� 
 �
 

� � � � � � �� �
 

� �� � 
� 
 � � � �
 [3]. � � 
 �� �� � � � � � � � � � �

 - 

��
 

� 
 �� � � � � � � �
, 

 	
 

� 	 � � 	 
 � �
 

	 � �	 � �
 

� � �� � � 
 �� �
 �� 	 �� � � �

 

	 � � 
 � �	 � �� �� �
 

� � � � 
 � � �
 

� 
 � � �� � �
; 

� � �� � � 
 ��
, 

� �  	
 

�
'

�� �
 

� 
 �� �� � �
 � � � 	 � � � � 	 � � � � �

 

� � � � � �
 

� �� �� 
 � � � �
 

� 	 �� � �� 	 �
, 

� 	
 

� 	 �� �
 

�
 

� � �
 

� 
 �� � � � �
 

�	 ��
 � � � 	 � � � � 	 � �� �� �

 

	 � � �
 

�
 

� 	 g
 

��
 

� � �� � � 
 ��
 

� 	 � �� � �
 

�
 

� � 
� � � � �
 

�	 � � 
	 �
 

� � � � �

 

�

 � �� � �� � � � �
 

� � � 	 � � � � �
. 

Z 
 �
 

� � � � � � � � �
 

� � 
 �� �� � � � �� �	 � � �
 

� 	 � �� 	 �
 

�	 � � � � �

 � �� � 	 � 	 � �� �� �
 

� �� �
 

�� � � � � � � �
, 

� �
 

� 	 � � 	 � � 
� ��
 

� �� � � � � � � �
 

� � � � �
, 

� �� � 
� 
 � � �

, �� � �� � �
 

�
 

� 
 � � � � g
 

� �
'

� �	 �
. 

�� � ��
 

� � �
 

� � � � 	 � �
 

� 	
 

� � � � � � � � �
 

� � 
 �� �� � � � �� �	 � � �

: 
- 

	 � ��
 

� � � � � ��
 

� � 	 � �  �
 

� 
 �
 

� � � �
 

	 � � � � �� ��
 («

� � � � ��
»); 

- 

� � � � �
 

� � � � � � �
 

� � � �� � �
 

� �� � � � � � � �
 

� 
 �
 

	 � � � � �� � �
 [3].  � �

 

� �� � 
� 
 � � �	 �
 

� 	 � � � � � � � � �
 

� � �� � � � � �
 

� � � 	 � �� �� �

 

� � � � 
 � � �

 

� � � �� � �

 � �� � 
� 
 � �	
 

� �	
 

� 	 � � � 
 � � �
 

� � 
 � � �
 

� �� � � �
 

�
 

	 �� 	 � � �
 

� � �	 � �

 

� � � � �

 

� �

 

� � 
 � � �

 � � � � �� � �
, 

 	
 

� � � 	 � � � � �� �
 

� �� � 
� 
 � �	
. 

��
 

� 	 � � �  � �

 

� � � 	 � � � � � � � �

 

� 	 � � � � � � �

 � � � �� � ��
. 

  �� � 	 � �� � � � �
 

� �� � 
� 
 � � � �
 

�	 � �� � � �	
 

�	 � � � � �� � � � �

 

� �

 

�� 	 � �� � � � g

 � �� 	 �	 � �	 � � �
 

�
 

� �
 

�� 	 � �� � � � �	 � � �
. 

 � � � � � � � �

 

� � � � � �� � � g

 

� � �� � �� � ��

 

� �� � g � � � � �

 � �
 

� 	 �	 �	 �	 �
 

� �� � �� 	 � � � 	 �
 

� � � � � 	 � � � � � � �
 

� � � �

 

�

 

� � � � ��

 

� � � �

 

� � � �� � � �

. 

� �

 

� � �

 � 	 � �� � � � �
 

� � �� 	 � �� � � �
 

� �
 

�� 	 � � 
� � � � �
 

� � � � � �

 

� �� � � � �

 - 

� �  	

 

� �

 

� �� � � 
 � � � �

 	 � � �
 

�
 

� � �
, 

� 	
 

�	 � 
 � � 
 � � � �
 

� � � �
, 

�
 

� �� � �� �

. 

f � 
� � ��

 

�	 � � � � � � �

 

� �� � 
� 
 � � � �

 

� �

 



Íàóêîâî-ïðàêòè÷íèé ñåì³íàð 
 

 

  

28 
 

 

� �� �� � �� �

 

� � �	 
 �� � ��

 

	 � �� �� 	 �

 

� ��

 

� � � �	 �� � �	 	 �

 

� ��

 

� �� �� � � � � � � �

, 

� � �

 �� � � � � ��

 

� � 	 

 

� � 	 � ��

 [2]. � � � � � ��

 


 �

'

� 
 � �

 

� �� �	 �� �

, 

� �

 

� � � 	

 

� � � � � �

 

�  � � � ��

 

� � � � 	 � � � � � �

 

� �  


 � � �	 � �� � 	 ��

 

� 	 � � � � �

; 

� 

 

� � 
 � � � � �

 


 � �	 � � � � �

 

� � � � � � �	 ��

 

� � � � � 	 	 �

 

�

 � � � � � � � �

 

� � � � � 	  	 �

 

�  


 

� � � � ��

 

� � � 	

 

	 �

 

� � 	 � ��

. 

� � � � � ��

 


 �

'

� 
 � �

 

�  � � � 
� � � � � �

 
 �

 

� � � � � � �� �

 

� � � � � 	 � � �

 (proxy), 

� � ��

 


� �� � 	 � �

 

� � � � � �

. 

� �� �� �	 � � � �

 
 �  �  � 	 	 �

 

� � �	 �

 - 

� 

 

� � � � � � � � � ��

 

� � � � � � � �

 


 �

'

� 
 � �

, 

�

 

� � ��

 

�� � �

-

� � ��

 

� � � � � �

 � � � � ��

 

	 

 


 � �  � � � �

 

� ��

 

� � � � � 	 � � ��

 

� � � � � � �

. 

 �

 

�  
� � � � � �

 

� � � � � � � � � � �

 


 �

 � � � � � � �� �

 

� � � � � � � 	 	 �

 


 � �	 � � �

 

� � �	 �

 

�

 

�  � � � � � 	 � 	 � ��

 

� � � � � � �

. 

! � �� � �

 

� �

 � �� �� � � � � � � � �

 

�

 

� 
 � � � � � � � � � 	 � �� � � �

; 

� � 	 �

 

� � � �� ��

 

� � � �  � 	 �

 

� � � � �� �

 

� � � � "

 � � �� 	 � � �

 

� ��

 


 � �  �	 � � � �

 [3]. # � 
 � � � � �  	 

 


 � � � � �	 	 �

 

� �	 ��

 - 

� 

 

� � � � � �

 


 �  � � � �	 	 �

 

� �	 ��

, 

�� �

 

� � � ��

 � � 	 � �  � 	 

 

� � 
 � � "� � �	 	 �

 

� �	 � �

 

	 

 

� � �

 


 	 ��  	 	 �

. 

$ � �

 

� � � ��

 

� �� � � � �

 

� � 	 �

 

�

 

� �
 

�
 � �	 �

 

� � �� ��

 


 �  � � � � � � � �

 

�

 

� � 
 	 ��

 

� � � � � �

. 

 �

 

� �� � ��

 

� � � � � �� �

 

� �� �

 

� � � � 
 	 � � �
, � �

 

 � � � � �� 	 � � � �

 

�

 

� �� �� �	 � � � �

 


 �  �  � 	 	 �

 

� � �	 �

, 

� � � � 

 

� � � 

 

	  � � � � � 	 �
 � � � � 	 � � �

 

	 �

 

� �� �� � �� �

 

� � �	 
 �� � ��

, 

� � ��

 

� � � �

 

	 � �� �� 	 �

 


 � � �� � � �� � � � �
 
 � � � �	 � � � �	 �

. 

% � � � � �

 

� �� � �  � �&

 

� � � �	 � 
 � � �&

 

� � 
 � � � � �  	 � ��

 


 � � � � �	 	 �
 

� �	 ��
: 

- 

� � � � � � � �	 �

 

�� 
 � �

: 

� �	 �

 

� � � �� � 	 �

 

	 �

 

� � 
	 ��

 

�� 
 � ��
 

�
 

	  � �� 	 �
 �  � � � � � � �� � �

 

	 �

 

� 	 " �

 

�� 
 � �

; 
- 

�  � � � � � � ��

 

	 �

 

� � � � ��

: 


 �� � � �� � �

 

� � � � � �

, 

� � �
 

� 	 � � � � � ��
 

� � � 	 �
 

� � �
 � � � � � � � �� 	 �

 

�  � � � � � � � �

 

� �	 ��

; 
- 

� � 	 � � � � � � 	 	 �

 

�  � � � � � � ��

 




 

� �  � � � �	 	 � �
 

� � �
 

� �� � � � �
: 

�
 

� � �	
 �� � � � 	 ��

 

�

 

� � � �� 	 ��

 

�� 
 � � �

; 

� � �

 

� �� � � � �
 

� � � � � 	 � � �
 

�� 
 � �
 

� � � �
'

� 
 � �
 

� �
 �  � � � � � � �&

 

� �	 ��

 

� � � � � � � � �

 

� �� � � � �� 	 � ��
 

� � � �� 	 � � ��
 

� � 
 ��
; 

- 

� � � �� 	 

 

� � � � � � � � �	 	 �

 

� �� � � � � &
 

� � � �  � �
: 

� �
 

� � � � �  � � �
 


 � � � � � � �� � � � � �
 �

 

� ��

 

� � � �� � ��

, 

� � � �

 

�  � � � � � � ��
 

�
 

� � � � � � �
 (

� � � � � ��
: 

�  �� � � �
 � �� � � � � &

 

� � � �  � �

) [3]. '  
 �  � �

 

� � �� 	 � ��

 

� � � � � � �
 

� � �� 	 �
 

� � � � � � �
 

	 �
 

� � � � ��
 

� �� �� �  � � � � � � �
; � �� �

 

� �� �� �  � � � � � � �

, 

� �

 

�� � � � � � 	 �	 � 	 � � � �
, 

� �� � �  � � 
 �
 

�
 

� � � � � ��
 


 �
'

� 
 � �
, � � � � � �� � � �

 

� � � � �� � � �

 

� � � � � �
 

� �
 

�  
 �  � �
. 

(� � �
 

� � � � � � �
 

� � 
 � � � 	 � ��
 

� �
 � � � � �� 	 ��

 (

	 � � � � � � ��
, 

� � �
 

� � �� 	 ��
 

� � � � � 	 	 �
 

�
 

�� � � �� 	 ��
 

� � � �  � 	 ��
 � � � � � 	  	 �

), 

	  � �� �� 	 �
 


 � �  
 � � � � �
 "

� � �� � � 	 	 �
" 

� �� �� � �� �
 

�� � 	 � � �
 

� � � � �
 

�
 � � � �  ��

, 

��

 

	 �� � �� � �
 

� � � � � � � � �
 

� � � � � �
 

	 �
 

� � � �  ��
 

�  
 � � �
 [2]. ! � � 

, 

� �
 

� � 
 � �� 	 � � �
 

� � 	 � � 	 �
 

� � � � � � � � � � �
 

� �� �
 

� �
 

� �� � �  � � 
 �
,  � � � � �� 	 � � � �

, 

�� � � � � �  	 �	 � 	 � � � �
 

�
 

�  
 � � �
, 


 � �� � � �
 

� � � �
 

� � �	 �
 


 � �  
 � � � � �
 

«

� � �� 	 � � ��
» 

�� � � � 	 ��
 

� � � � � �� � � � � �
.  

 ) *+ ,- . / 01 23 41 53 +  
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Gillam. — L.: Springer, 2010. 
2. 

678 98 :;<  
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= > . Extend Java EE containers with cloud characteristics. – 2011. 
3. http://ru.wikipedia.org/wiki/
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J
ó
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!
.

$
., 

� � � � �� ��
, 

� � �
. 

	 �� �
. 
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. UVW XY XZ W [ \]^ _` a

 

b [c V X b [d ^ b ` a
 

efg b Vh b ` a
 

i b V Y f W ] ` ef e
 

 jk lm no pq r rs
 

lt m uo k vw x
 

s o y u
 

z u
 

k l rk v rw x
 

{| rt } n~
                     ��

 Linux 
 

Linux (

� �� � �
 

� �� � � �
 

� �
 GNU/Linux) – 


 � � � �� 	 �
 

	 � 
 � �
 UNIX-

� � � � � 	 ��
 � �  � � � �� 	 ��

 

� � � �  �
 

	 �
 

� � 	 � � �
 

� � 	 � � �  	 	 � � �
 

� � � �
. 

�
 

� � 	 � �
 

� 

 

	 �� � �� � � 	 � " ��
 � � � � � �� � �

 

� � 
 � � � � �
 



 

� �� � � � � � �
 

� � � � �
 

� �
 

� � � � 	 � � �
 

�� � �� � � 	 � ��
 


 � �  
 � �  	 	 �
. T � � �� � � 	 �

 

� ��
 

� � � � 	 � � � � ��
 

� � � � � �� 	 � �
 

� � � �  �
, 

	 �
 

� " � � � �
 Microsoft Windows � �

 MacOS, 

& &
 

� �� �� 	 �
 

� � � �
 

� � � �� � 	 �
 

� � � �
 

� ��
 

� � � � � � � � �	 	 �
, 


 � � 	 �
 

�
 � � 
 � � � � �� � 	 	 �

 

� � � � 	 �
 (

�  
 � � " �� � 	 �
) [1]. '� � �

-

� � �
 UNIX-

� � � � � 	 �
 

� �  � � � �� 	 �
 

� � � �  � �
 (

! �
) 

� � � �� � � � � � �
 



 

� � � �
 

� �
 � � � �  �	 � � �

 

�� � �� � �	 � ��
 


 � �  
 � � 	 	 �
. 

� �� � �
 

� � 	 � � ��
 

� � � � � �� 	 �
 

� � � �� � � �
 

� � �
 � � � � 	 �	 	 �

 

� � � � � �� � � � � � ��
 


 �� ��
.  (� � �

 

�
 “

� � �  �
” 

! �
. 

� � 	 �
 

� � � � � ��
 

� �� � �
 

	 �
 


 � � � �
’

� �� �� �� ��
 � � � � �� � � �

, 


 � �� � � � �
 

� � � � � � � �
 

�
 

�  �  � � � � �
 

� � � �  � � �
, 

� � � �� 	 �	 	 �
 

� � �
 
 � �  
 � � 	 	 �

 
�� �� � � 
 �� �� 	 � � � �

, 

� � 
 � � � � � � �
 

� � �
’

� � �
 

�
 

� 	 " �
 

�  �� � � �
 

� � �
 � � � �  � � � �

, 

 � �  
 � � � �

 

� � � � 	
 

� ��  � � � �
 

�
 

�  �  � �
 

� � � �
. 

(� � �
 

�  
 � � �  � � 	 � �
 � � � � 	 � �

 
	  
 	 �� 	 �

 

� � � � � 	 �
 


 � � � � � 	 � &
 

� � � � � �
 

� �� � � � � � � � � 	 � &
 

� � � �  � �
, 

� � 
 

� � 	 �
 	 �� � �

 

 � � � � �

, 

��
 


 � �  
 � � � � � �
 

� � � � 	 �	 	 �
 

� � 	 � � 	 ��
 

�� 	 � � ��
. 

(� � �
 

� �� � �
 
 � �  
 � � � �

 

� � � � � � � � �	 	 �
 

�� � � � � �
 

� � � �� ��
 

� �
 

� � �� � �	 ��
 


 � � � � � �
, 

	 �� � �� �
 � �  � � � �� 	 �

 


 � � � � �
 

� ��
 


 � � 	 	 	 �
 

� �
 

� � � � � �� 	 ��
 

�� � � �� � & �
. 

�� �
 

� � � �
 

! �
 � � 
 � � �� �

 

� � 	 �� � � � � � � �
 


 � � � � �� � �	 	 �
 

� � �� � � 	 ��
 


 � � � � � �
 

� � 
 	 � � �
 

� � � �  � � � �
, 
 � �  
 � � � �

 


 �� � � �
 

� � � � � �� � �� � �
 

� � � �
. 

� � � � � �
, 

	 �� �	 �
 

� � � � �
, 

� � � � � � � �� �� � �� � �

 � �  

 

� � � �  �	 �
 

� � � � � � �
. (� � �

 

� � � �  � �
 Linux 

� � � �� � � � � � �
 



 

	 � � �� � 	 ��
 

� � 	 � � 	 ��
 

� � � � � 	

: 

� �� �

 � � � � �	 	 �
 

� � � �  � � � �
, 

� �� �
 

�  � � � �	 	 �
 

� � �
’

� � � �
, 

� � �� � � �
 

� � � � � � � & �

, 

� � �� � � �

 � �� �� � ��
 

� � � �  �
, 

� � � �
 

� � � � � � �	 	 �
 

� �  �  �
. T �� � � � � "

 

� � � � � � � � �
 

� � � �� � � � � �
 

� � � �
, 

� � �
 


 � �  
 � � � � ��

 

� � � � � 
� � �	 � � ��

 � � � �  � �
, 

�
 

� � � �
 

� � � � �	 	 �
 

� � �
’

� � � �
 

�
 

� � � �  � � � �
. 

� � 	
 


 � �  
 � � � �

 

� � 
 � � � � �

 � � � � � � �
 

� � �
’

� � �
 

�
 swap-

� � � � � � �
 

� � �
 

� � � �  � � � �
, 

� � � �� � � � � �

 

� � � �

 

�

 

� � �

 

�  "

-�� � � �
. 

' � � �
 

�  � � � �	 	 �
 

� � � �  � � � �
 

� � � � � � �
 

	 � � �

 

� � � �  � �

 

�

 


 � �  
 � � � �

 � � � � �� 
 �� �� 	 � � � �
 

" �� � � �
 

�  �  � � � �	 	 �
 


 �� ��
. T �

 

	 �� 	 � �� � ��
 

� � � 	 �
 

� � � �
 

� � � � � � �
 

� � �� � � �

 

� � � � �� � & �

 

� ��

 

� � �	 � ��

 � � ��
 

� � � � � � � � �	 	 �
. 

� � 	 � �
 

� � � � ��
 

�  � � � ��
 

	 � � � �

 

� � 
 	 ��

 

� � �� � � � �

, 

� � � � �� � �

 � � � � �� 	 �
 

� � 
 � � � �� � � � � �
 

	 � � �
 

� � � �
 

� � � � �� � & �

. 

I

 

� � �

 

� 

 

� � �

 

	 �� � 	 �

 

� � � � � �

 � � � � ��
 

� � 	 �� � � ��
 

�� � � �� � & �
, 

� � �
 

� � 
 � � 
 	 � � �� � �

 

� � � � � �

 

� � �

, 

� �

 

� �� �� � � � � � � �
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30 
 

 

�� �� �� � ��

 

� �	

 


� � �� � � �

 

�

 

�� � � �� � � �

. 

� �� �

 

 �� 	 � ��

 

�� � � � �� �

 

� � � � � � �� �� � � � �

 � � � �

 

�� � � �� � � �

, 

��

 


 � � �� � �� � ��

 

� �� �� � � �

 

� 
� � �� ��

. � �

 

� �

. 1 

� � �� �� � �

 

� �� � � � � �

 

�� � � �� � �� � �

 

��

, 

� � �

 

� �� � � �

 

�� 	 � �

 � � � � � � � � �

 

� �

 

� � �

 

� � � � �

, 

� �

 

� �� �

 Linux. � �

 

�� � �� � � ��

 

� � � � �

 

� � � �� � � ��  �

 

� � � � �� � � � � � � � � � � �

 


� �  � ��

 (


� �  � ��

 
� � � � � �� � �

 

�� � � � � � �

), 

��

 

� � � � � � � � �  �

 


� � � � � � �

 

� � � � �� � � �

. 

! � �

 � � � � �� � � �� � � � � � � �

 


� �  �� � � �

 

� � � � �" � �� � � �  �

 


� �  � ��

 

� �� �

, 

��

 

#� � � � �� � � �

 � �� �

 Linux. $

 

� �� � 	

 

% � % � �� �� � �

 GNU C (glibc), 

� � �

 

� � %� � 
�  � �

 

�� �� � #� �

 

 � �� �� � �

 � � � � � � � �

 

� � �

 

� �

’

� � � �

 

�

 

� �� � �

 

� �

 


� � � �� ��

 

� � �

 


� � � � � �� � �

 


� � � � � � �

 

��

 

� �� �

 . 

&�

 �

 

� �	 � � � � �

, 

�  � � � � � �

 

� �� �

 

�

 

� � � � �� � � � � � � � � � � �

 

�� � � �� �

 

� � � � �" � �� � � �  �

 

�

 � �� � � �

 

� � � � �� � � �

 

� �� �  � � �

 


� �  �� � � �

. 

!� �

 

� � � ��

, 

�

 

�� �

 

 �

, 

� �

 

� � 	 � �

 


� � � � 

 

�

 
� �  �� � �

 

� � � � �� � � �

 

� ��

 

� � � � � �

 

� �� �� � � � � � �

 

� �� �  � � �

 


� �  � ��

, 

� �� �

 

� � � � ��
 � � ��

 

� �� � � � � � �

 

� �� �  � � �

 


� �  � ��

. 
 

    
   

'

  

(
 

 )*+ ,-. / 1 – 

012 1 34 - 1  15 6 789 /8 ,5 1  

:;
 (1 ) 8 1  <= 5 1  (

>
) Linux 

 � � � �

 

� �� � � � � �

, 

��

 

� �� �
 Linux 

� �� � 	
 

�� 	 � �
 

� � � � � � � � �
 

� �
 

�� �
 

� � �� �
. � �� � � �

 

� � � � �" � �� � � �  �

 

�� �� � #� �
 

 � �� �� � �
 

� � � � � � � �
, 

� � � �
 

� � � � �� � �
 

% �� � � �
 #� � � � � �

. 

� �	  �

 – 

� � �

 

� �� �
, 

� � � �
 

�
 

� �� � �� � � �
 

� ��
 

� � �
 


� � � �  � � � � �
 

�� � � �� � �� �
, ��

 


 � � �� � �� � � �  �

 Linux. 

� � �� � � �
 

� � �� � �
 – 

�� � � �� � �� � � �
-

� � �� 	 � � �
 

� � �
, 

� � � �
 � � � � � � �

 BSP (

� � �

 

�� � �
. Board Support Package – 


 �� � �
 


 � � �� � �� �
 

� 
 �� � �� � �
 
 � � � # � � � �

). 

&� �
 

� � �
 

� � �� 	 � � �
 

� � �
 


� � � �  � � �
 

�
 


 � � � # � � � �
 

� ��
 

� � � � � � �� � �
 �� � � �� � �� � �

. 
 ? @A BC D E FG HI JG KI A  
1.  

LMN MO PQ MR  – SMT UVW  PVX YN T ZO PQ MR : Linux [

[T PN \] ZV V Y ^
 ] P_` ] _ ]. – 

a Pb Yc  Q Z_ \` O ` : 
http://uk.wikipedia.org/wiki/Linux 

2.  

d Z eT P ]  

f
. Linux 2013: O P ] . _  W Vg T . / 

f
. 

d Z eT P ] . – 

hO i
: «

j Y \ P ] », 2013. – 348 _ . 
3.  

k ]W V V Pc W V  

h
. Linux. 

l P Z mn ZQ Yc o ^
 N ZQ  Y N Zc W V Q o / 

hN Z \ \ k ]W V V P c W V . – 

hO m
.: 

L YT UR c _ , 
2010. – 416 _ . 

4. 

pW S a
. Linux. 

h Y_ \ Pc V Z P O ] Zg ]W c c Y ] Z SW V Y P / a Z m P ] \ pW S – 

hO m
.: 

j Y \ P ] , 2008. – 416 _ . 
5. 

hW ] Z S f
. 

q h
 Linux: N Zc W V Q V W R  _ \] ZN W , ` \ YT Y \ o, _X PVW ] Y Y: rs P mV . O Z_ . / 

f
. 

hW ] Z S – 

f
.: 

«

L PN \ Z ]  ++», 2011. – 25 _ . 
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 � �� � � � � �

 

� � � � � � � �
 –– 

� � �� � � � � �
 

Ý
.

Ý
., 

�
-

�
 

�� ��
. 

� �� �
, 


� � #�  � �
 Þßà áâ áã à ' äåæ çè é

 

ê 'ë ß á ê 'ì æ ê è é
 

íîï ê ßð ê è é
 

ñ ê ß â î à å è íî í
 

 òó ôõ ö ô÷ øó ù ùú  ûü ö ô- ýþ ó õ ÿ ö ü � ö ø ö� ö � ù ôõ ü ÷ �� ùõ ó ü ��  Qt �þ ú  ü ö� ü ö � û�  ý ü ö� ü ó � ù ö� ö � ó � � � ý � 	� ù ùú  � ö � �þ 
 ù � � ý ü � ôõ ü ö � ø
 

 
Qt (

�
’

� �
) – 

� � � 
-


 � � � # � � �� � � �
 

��  �� � �� � � �� � �
 

� � � � � % � �
 


� � � � � �� � � �
 � � %� � 
�  � � � �

 

�� � � �
 


� � � � � �� � �� � �
 

�
++ [1]. 

Ý ��
 

�� � � � �� �
 

� � 
�  � � � �
 � � � � � % �� � �

 

� �
 

�� � �
 

�� 
� �� � � �
 


� � � � � �� �
 

� � %� � 
�  � � � �
 (

!
) 

� �
 

% � � � " �  � �
  �  � � � �

 

� 
� � �� � �� � �
 

 � �� �
 (

��
) " �� �� �

 


� �  �� �
 

� � � 
 � �� � ��
 

�� �  ��
 
� � � � � � �

 

� ��
 

� � 	 � � �
 

��
 

%� �
 

� � �� �
 
�  � � � � � � � �

 

� � ��
.  

Qt 

� � � �  ��
 

�
 

 � %�
 

� �
 

�  � � � � �
 � � � �

, 

� � �
 

�� 	 � ��
 

%� � �
 


� �� � %� �
 


 � �
  �

 

� � � � � % � �
 


� � � � � �� � � �
 
� � � � � �� � � �

 
� � %� � 
�  � � � �

, 


 �  �� � �  �
 

�
 

� �� �� � � � �
 

� � � # �  � � � �
 

�� �� � #� � �
 

�
 � �� ��  � �  �

 
� � � � � �

 

� � �
 

� � %� � �
 

�
 

�� � � 	 � �
, 

% �� � � �
 

� �� � � �
, OpenGL, SVG 

�
 

XML. 
� � % � �� �� � �

 

�� � � � �� �
 

� � � � � � � �
 


� �� � � � �
, 


� �� � � � � �
 

�
 

�� � � 	 � �
, 

�
 � � %� � 
�  � �

 

� � � 
-


 � � � # � � �� � � �
 

��  �� 

 

��
 

# � � � � �
. � � � � � �� �

 

� ��
 

�� � �
, 

�� %
 

� � � � � %� � �
 

� � �
 

�� 	 � � � � ��
  


 � � � �
 


� � � � � � �
 


 � �
  � �� � �

 

�� % � � � � �
 


 � � � # � � � �
  

�� ��
 


� �� � %� �
  

� � �� � � � �
 

�� � � �� � � � �
 

�� � � � �
 
� � � � � �� � �� � �

 

�
 

� � � � �
 

� �� � �
 IDE [2].  

 
 

 � � � � � �
 1 – 

!� 
� �� � � �
 IDE xcode (

� � � � � �  

), NetBeans (


�

 

� � � �� �

),  
eclipse (


� � � � � �  

) 
 �� ��

 

� � � 
 �� ��
 Digia, 

� � �
 

�
 

� � � � � � � �

 Qt, 

�

 

�  � �� � � � ��

 

� � � � �� � � �

 �� � � � �
 

�� 	 � � � � ��
 

� � � � � � �� �� � � � �

 

� �� �

 

�� ��

 


� � � � � �� � �� � �

 

� �

 

� � ��
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� �� �� � �� � �� � �	

 


� �

 

� � �  �� �

 

�� � � � �

 

� � 


 

�� �

 

� �� � � � �

 

�  � �� � � �

 

�� � � � � � �

. 

� � �

 � � � 

 

�  �� � � � 

 

� � � � 	 � �

 

� �

 

� � 	 �

 

�  � �� � ��

 

�

 

� � � � � �� � � � �

 

� �  �� � 
 � �

 


  �  � � � � � �

. � �� � �

 

� �

 

� �� � � � � � ��

 

�  � � �

 

� � 
� � � �

 

�  � � � � � �

 

� � �  �� �

 

��

 


� �

 

�  � �� � � ��

 �� � � � � �

. 

�� �

 

� �  �� � 
 � �

 

� �� �� � �� � � �

 

� � � �  
 � � �� �

 

�

 

� ��

 


  �  � � � � � � �

, 

�� �

 

�  � �

 � � � � � �

 

�  


 

� �

 

�  �� � � � 

 

� � � � � �

 

� �� � �

 

�� � � �  �� � � � �

 

 �  � � � � �

, 

 � � �� �� �

 Qt, 

��

 � � �

 

� � � � � � 

, 

!

 

� � �

-

�� � � �  � �  � � �

 

� � � � 
  � � � �

 

� � �  �� �

. 

"  � �

 

�  � 

 � � �  �� � � � � 

 

�  � � �� # !

 

� � 


 

� �  �� � 
 � �

 

�� � � �  � � �

, 

� � 
 �

 

� 

 

�  � �� � � �

 

�� � � �  � � �

 � � 

 

� �

 

� � � �  � � � � � �	

 

�  � �

’

# �� �

. $� � �� � � �

 

��

o

� � � � �

 

� �

 Qt 

� �

 

� � 
� �� � � # � �� �

 

� �

 

� � �� � �  � � � � � �� � #

, 

� �

 �  � � �% � � �

 

� �� � � 
  �

 

� � 


 

�� � � � �

, 

�� � �� � � ��

 

��

 

� � � � � � � � � ��

 IDE. 
 

 & �� � � �

 2 – 

�� � � � � �

 

� � � �� � � �

 

� �

 Qt 


� �

 android (

�� � �  � ��
), 

� �
 ios (

� � � � ��
) 

 ' � �  #

 

�  �  � �

 

!

 

� � � 	  �� � � � �

 

�

 Qt 

��

 

	 � 

 

�  �� � � � � � � �
, 

�  � � � � �
: 

- 

� � �

-

�� � � �  � �  � �� � �

; 
- 

�  � �

 

�  �� � � � � �

. "� �  �

 

�� 

 

��

, 

 

 

� �

 

	 � 

 


  �  � �  #

 

�  � � �
 

�  � �  �� # � � � �
 

�� � � � � �
 

� � 

 � �� � �

 

�� � � � � � �

 

� �

 

� � � � # # � �

 

�  
 �

. 

� � � � � �	
 

� � �� � � � 	 �
 

��
 

% � � 
� �� � �
 

�  �  � �
 �  � �  �� � � ��

 

�� � � � �

 


� �

 

� �� � ��

 

�  � �� � � � � � � �
.  

"� �  �
 


� �
 

� � 
, 

  �
 

�  � � � �
 �  � �  �� � � �

 

�� � � � � � �

 

� � � � � � � � � � � �
 

� �
 Qt, 

	 � 
 

�  �� � � � 
 

�� � � 
 

� � � � � � �
 

�
  � � � �	 � � 

 

� � 	 � �

. 

( �

 


 � �  � � � �

 

� �� � � �
 

� � �  � � �� � �
 

��
 


 � � � �
 

� � � � 
 

� � � � 	 � �
 

�
 � �% ��

 IDE 


� �

 

�  �� � � � � ��

 

�� � � � � �
 

� �
 Qt, 

�
 

� �  � �
 


 � ��
 

� � � � 
 

� � �  �� # � � � �
 � � 


 

�� �

 

� � � � � �

 

�� � � �  � � �

, 

�� �
 

�  � �
 

� �
 

� � � � # # � �
 

�  
 �
. )*+ ,-. /*

. 

0� �

-

�� � � �  � �  � �
 

� � �� �  � � � �
 Qt 

�
 

� � 	 �� � ��  � �
 

� � � �
 

�  � �
 � � � � � � � �

 

�  � �� � � � �

 

� �
 


 � � � �	
 

�  � � � �
 IDE 


� �
 

�  � �  �� �
 

� � 

 

�  � �� � � �
 �� � � � � � �

 

� � � 
 � � �
 

�  � �� � ��
 Digia, 

�� �
 

� �
 


 � � � �	
 

� � �
 

!
 

� � � � � ��  �
 Qt 

�
 

�� � � # !
 � � 


 

� �

 

� � � �  � � � � �
. 

1 �� � � 

 

�� � � � �
, 

� � � �� � � ��
 

� �
 


  �  � �  #
 

� � !�
 

� � �� �  � � � �
, � �

 

� � 
� �� � � ! � �� �
 

� �� � � 
  �
 

�
 

� � �� � �  � � � � � �� � #
 

� � 

 

�� � � � �
, 

� � �  �� � � ��
 

� �
 
  �  � �  #

 

� � � � � � � � � ��
 IDE. Qt 

!
 

� �  � �� � � �  � �  �  #
 

� � �� �  � � �  #
, 

� �
 
  �  � �  #

 

� � �
 

�  � � �
 

�  � �  �� � � �
 

�� � � � � �
 


� �
 

� �� � ��
 

23
, 

� �
 

� � � � # # � �
 

�� �
 � �  � �

 

�  

 

�� � � � � �
. 

 45 67 89  : ;<= >? < @ > 6 
1.  Qt 5 ABC  Android: DEF GHI / Eskil Abrahamsen Blomfeldt// 

JF EF KBC A LMN M M O
: 

http:/habrahabr.ru/post/172639/ 
2. Qt ABC  iOS: DEF GH I /  Eskil Abrahamsen Blomfeldt// 

JF EF KBC A LMN M M O
: 

 http://habrahabr.ru/post/171739/ 
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  PPQQ RRSS TT UUVV SS WW UUXX TTYY XX
  ZZ[[ \\ UU]] ^^]]   

 _-` -. a
 bcd ecf gh

 

i
.

i
., 

� � � 

. 

�� � �
. 

� � ��
, 

��  � � �  �
, 

� � � % �	
 

��  � � � �  �
 0 ��  � � � � 
� �� � 

 

� � � �  � � � � � � 
 

� � � � � � � � 
 

� � � � � � � � � � � �
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