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� �V � �

�

S � !

�
P  

 

S

 

�

�

S � � J �

 

O � � � � � � J �

 

� �

L

� � �

 

I �� � � M � � � �

 

�

�

� � �� �N �

�

 

�

L

K �I � M � � �N �

�

 

I �I �� J �

, 

S
�

� � �

�

 

I O

�

�N � �

 

O

�
� � � � J �� � � �

 

�� �

L

 

�
� � �

�

 

�

�
� � � N

 

�

L
I � �V �� �� � � �P

. 

�

 Grid 

J � T � �N  

�

L

’

Q � � �� � � �I P

 

�

�

S �

�

 

�

L

K �I � M � � �N �

�

 

�� I � �I �

: 

O� �I � � � �N �

�

 

� � J O

’

M �� � �

, 

� �

L

� K

�

 

I �� �!

� U

, 

� �� I �� � �

 

�

 

I � O� �

-

� � J O

’

M �� � �

. 

�

� � � M

 

� �

L

� � �

 

Q

 

� �I �

�
� T � � �P  

� �  

�

�� � � � � �

 GRID-

I �I �� J

 

� �

 

I

W

� � �

 

U

 

 

S � I � �I �� � � �P

. 

�

�P

 

� �V �

 

R �

L

 

� � SV �P � � � �

 

� �  

�

�� � � � � �

 GRID-

I �I �� J

 

� �!

�

�N � �

 

S � �

L

� � �

 

� � � � J O � S �!

�
M

 

I �I �� J �

 

�

 

� � �  

 «

O � � R � � �  

»: 
- 

� � � � � � � �N � �

 

� �  

�

�� � � � � �

; 
- 

V � � � S � � �� �N ��  

� �  

�

�� � � � � �

. 
 

 
 

X
Y

Z
[

\]^  1 – 

_
`ab

Y ^c de \c  c af

g

b `^b [ ac  GRID-Z YZ b `h Y  
 

i

 

� � K � �

 

S � � �

 

� � � � � � � �N � �

U

 

� �  

�

�� � � � � �

, GRID 

P � �P
Q  

I �

L

� M

 

I �� �

 

O � � � � � � �

�
�

, 

S � I � �� � � �  

 

� �

 

j

� �� � �� �

�

 (

� �I

. 1) [2], 

� � J �

 

�� �

L

 

�
� � � M

 

�J �� � M

 

O � �Q � � � � �P  

�� I � �I �

 

Q

 

O

�
� � � �J � �

 

! �  

 

O � � � � � � �

�
� . 

k �
� � �N

 

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

�� �� � �

�

 

� �

 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

%�
 

� � 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). 
 

 
 

X
Y

Z
[

\]^  2 – 

_
`ab

Y ^c de \c  

g

 n] a Y
o

] \b c de \c  c af

g

b `^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). 

H
I � � � � � 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

). 



���������	��
��
�������
�	 �
�

 

��

&�
 

 

�
�

�
� � ��

�
� �

 

	 �� � 
 
�  

�
 �� �

 

�� ��

�

 (Self-management) 

�


� � �
 �� � � � �

 

�

 

� �
 �

�

 

�

’

� � �

 

�

 

�

 

� � 
 	� �

 

�� �� � �

�

 

�� � 
 �� 
 �

 


 �

 

�� � � �� �

 

� �

 

	� 
 �� 	

�

 


 �� �

�
� � �

� �

 

�

 GRID. 

�
� � � �

 

� � 
 	� , 

�

� � �

-

� � �

 

	

�
� � �� � �� � � 
�  

	 �� 
� ��  

�

�

	

 


 � � �
 �

 (

� � � �� �
 , 

	 � 
 �� �

�

 

� 	 � �

’

�� � 


, 

� � 
 � �


 

�
� �

 

�� 
� �

 

�

 

�

.

�

.), 

 	

 

�

�

�� � � � � � � � � �

 

� 	

 GRID, 

� 	 �� 
 � 


: 
- 

�

�

�� 
 � � � � � � �

 

� �
 � � � � � � 
 �

 

�

 

� 	 
 � � 	 
� � � � 
 �

 

� 
 �

�
� �� � �
 �

 GRID; 
- 


� � �� � � �

 

� 	

 

	 � 


�
�

�

 

�

�

	

 

� �
� �� �

 

�
 ��

 

�� ��

�

 (

�� � 
 �� 
 �

 


 �

 

	

�

�� 	 �� � �

 

�

 


 �

 

� �� � 
 	 �� ��

 

	

�
� � � � 
 
�

 


�

 

�

�
� ��

�

�� �

 

�� ��

�

, 

� �� � 
 	 �� � 
� �

 


�

 

	 � 
 	 � �

 

� 	 � �

’

�� �


�

, 

� �� 
 �

 

	

�
� � � � 
 
�  - 

� �

 

� 
� � � 
 
�

 

� 
 	 � �� � � � 
 	 ��

�

); 
- 

� � 
 �� �� 
 � � � � � ��

 

�

 

�

�

 � �� � � 
� �

 

	 
 �� 


�
� � �

�
� �

, 

�

 


 � � � � �

 

� � � �

 

�

�




 

!

� 
� �

�

	 
 � � � � � � �

 (

� �� 	�  

� 	 � �

 

!

� 
� �

�

	 
 � � � � �

 

�

 


 � � � � �

 

� ��

�

� �� 	 �

 

�

�

 � �� � � 
� �

 

	 
 �� 


�
� � �

� �

, 


�

�
� � ��

�
� �

 

�� � 	 
 � �� 	 � �� � � � �

 

�� � �

 

� � � �

�

 

�

�

� �

�

�

). 

�
�

� � �
� ��

 

�� 
 � � � �
 
� � �

 

�� � �� � � 	 �� � � �

 

� � 	 � 	

 

�




!

	 
 � � �

� �


 	

-

	

�
� � �� � � � � � 
 	 � 	

 

� �
 � � 	 ��  �

 

�

 [5]: 
- 

� � � � � �

�
�

 

	

�
� � �� � �� � � 
 	 � 	

 


 � � �
 � �

 (

	

�

� � �

 

� � �

’

� �

�

, 

�

�
� ��

�

�� �

 

� 
 	 � � � 	 


�

�

), 

� �

�

 

�
� �� � 	 
 � � 	 � 	

 

� �
 � � �
 � � �� �

 


 � � �
 ��

 

	 � 
 �� 	 � 	

 

� 	� �

’

�� � 
 �

 

�

�

	

 

	 � 
 	 � 	

 

	

�
� � �� � � � � � 
 	 � 	

 

� 	 � � � �� � �

; 
- 

� �� �
 	 � � 
 


�

�� �

 

� �
 � � 	 ��  �

, 

� 	

 

� �

 

� � � � � �

 

� 	 � �� �

 

� � 	 �� � �

 

� 	� �

’

�� � 
 �

 




�
� 
 	

�

 

� 	� �� 
 	 ��

�

, 

 	

 

� 
 � � � �� �

 

�

�

�

 

�� 
 � ��

�


 
� �

 




�
� 
� �

 

	 � � 
 � �

� �


� �

 

�� �� ��

 

�

 

�

� �

 � 


�

 


�  




�
� 


� �

 

�� �� � 
� 


� �

 

�
� �

�

; 
- 

� 
 	 �� 	 
 	 ��

�

 (

� � 	 �
 �

! �
� 
�

�

) 


 	 � � 	 �

�
�

 

�




!

	 
 � � �

� �


 	

-

	

�
� � �� � � � � � 
 	 � 	

 


 � � �
 � �

; 
- 

	

�

’

� � 
� 
 
�  


 � � �
 �

�

�

, 

� �

�

 


 �

 

� 	 � �� �

 

�� 
 � �� � � � ��  

� � 
� 
 � �

�
� 	 �� 
 	

 (

�

 


 � �

�

, 

� �  	

 

� 	 
�

 


 �

 


� � �� � � �

 

	 � 


� �

 

	 
 �� 


�
� � �

� �

); 
- 

�� � 	 
 � �� � 
 
�  

�� � 
 �� 
 � 
� �

, 

�

�

�� 
 � � � �

, 

� � �� � � 
 	 � 	 �� �� 
� �

 

� 
 	� 	 � 	�

�

�

 

�

 

�


� �


!

�

�

�

�

�

; 
- 

� �

�

� � � �� � 
 
�

 

�




!

	 
 � � �

� �


 	

�

 

�

�� � �� �

. 

"
�

 

� � 	

�

�

 

� 
 � � 
� � � 
 
� �

 GRID 

� 
 �

�


� � 	

 

�

�

� � � �

 


�

 

	

�
� � �� � � � � � 


�

 

�� �� �� �

 (computational GRID) 

�

 

�� �� �� �

, 

	 


�
� 
� 	 � � 


�

 


�  

�

�

�


�

�� 
 
�  

� �� � � � �

 

� � �� �

�

�

 

�




!

	 
 � � �

� �

 (data GRID). 

#

	

 

� 
 � � � � � 
� �

 

� � �� � � �

, 

� �

�

 

� 	 � �� �

 

�� � 	 
 � �� 	 � � � � � �

 GRID, 

� 	 � 
 �� �

, 

�

�

� 
 	 � � � � �� : 
- 

� � � � � 
 �

 

� 	 � �� � � � 
 
�

; 
- 

� �

�
� � 
�

 

�

�
� �� �

�
� � �

�
�

 

� �� �

 

� �� � � � �

 


�

�

	 


�

�

 


� �� 	 �� �

 

�� 
� �

; 
- 


 	 � � 	 �

�
� � 
�

 

	

�

 	

�
� �

 

�

 

�

�
� � �

 

� 
� �

�
� �

 

�� 
� �

; 
- 

� �

’

� � � � � 
 
�

 


� �� 	 � 	 � 	

 

�


 �� 
 �� � 
� � 


�

�

 

�

 

�

�

� �� � � 
� � �

 

� 	 � �

’

�� �
 � � �

 

� �

 

� 
 �

�

� � � �

 

�� 
� �

. 

$
�

�

�� �

, 


�

� � �
� ��

 

�

!

�� � � � 
� �

 

�

 

� � �� 	 � � � � 
 
�  GRID 

�� �

 

�� 


�
� � 
 
�  


� �� �� 
� �

 

� � � �� 
 �

: 
- 


 	 � � 	 �

�
� � 


�

 

�� � 	� 	 � 
 	 � �� � � � 


�

 

	

�
� � �� � 
 
� , 




�
� � 
 
�  

� �� �

 

� �� � � � �

 

� � � �� 
 �

, 

 	

 

�� � � �� �� �

 

� � � �� � � � � 
� �

 

� 
 	 � � � 	 
 
� �

 


 � � �
 �

�

�

, 

� � �

’

� �

�

 

�

 

�

.

�

.; 
- «

�� � 	 � 	 � 	� 	 � 


�

» 

	

�
� � �� � 
 
�

, 

 	

 

� 	 � � 	� � �� �

 

	 
 �� 


�
� � � � � �

 

�

!

�� � � � 
 �

 

�� � 	 
 � �� � 
 
�

 


 � � �
 �

�

�

 

�� �

 


 � � �� � � � �

 

� � � �� 
 �

, 

�� � �

�
� � � � �

 

� 	 � �

’

�� �
 


�

 


 � � �
 ��

, 

 	

 

� � � � � � 	 � 	

 

� 
 	 �� 	 � �� �

; 
- 

� 
 	 � � � � 
 
�

 

� �� � � � �

 


 � � 	 �� �

 


 	 � 
 � � � 
�

�

�

; 
- 

	

�
� � �� � 
 
�  

�

 

� � � �� � 
 
� �

 

� �� � � � �

 

	

�

�� �

�

�

 


 	 � � 	 �

�
� � 
� �

 
�� 
� �

, 


� � 
 � � � � �

, 

�

 

� �� � 	 
 	� 	 �

� �

, 

� �� 
 	 
 	�

� �

, 

! �
� � �

�

 

�� � 	 � � �

 

� 
 �
 �

� �

; 
- 

� 	� �� � � � 


�

 

	

�
� � �� � 
 
�  – 

	 � 
 	 � � � 
�

 


 	

�

	� �

 

� ��

�
� � � 	 �

 
� � � � � 	 �

�

� � � �

 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

' �
 

� � � �� 
 �

 




�
� 
� �

 

� 	 
 � �� � � � �

�

�

. 

%


� �

�
�

 

� �

�
� 	 � 	 � 	

 

� 	 � �

�

� �

 

� 	

�

� � 	 ��

 GRID-

�� �� ��

 

� 	 � � � ��

, 
 	

 
� 	 
�

 

� � � � � �

 

�

 

	 � 
 	 �

�

 




�
� � 
 
�

 


� �� �� 
� �

 

� 
 	

�
� �� : 

- 

	

�

’

� � 
 � 
 
�

 




�
� 
 	 


�

� 
� �

 

�� �� ��

; 
- 

� �

�
� � 
 �

 

�� � 	 
 � �� � 
 
�

 

�� 
� �

; 
- 

�� 
� �

�
� 
 �

 

�� �

�

� � 
 
�  


 � � �
 �

�

�

; 
- 

� � 
 � 
 	 �� �

�

�� �

 

� 	 �� � �

�

�

 

�

 

� �� �
 	 � � 
 
 	� �

 

� �
 � � 	 ��  

�

; 
- 

� �

�

�� � � � � 
 
�

 

�




!

	 
 � � �

� �


 	

�

 

�

� � � �� �

. 

&
'(

)*+

,'

. 

-

	 � �� � 
 �� 	

 

� 
 �

�

� �� � �
 �

 GRID-
�� �� �� , 

�

�

 

�� 
 � � � � 
 


�

 

�� � �� � � 	 ��

�

 

� �

 

� � �� �

�

, 

�� �

 




�
� � 
 
�

 

� � � �

 

� 	 � 
�

 

�� � 	 
 � �� 	 � � � � � �

 

�

�

 

�� �� �� �

. 

�
�

 

	 � 
 	 �

�

 

� 
 	� 
� �

�
� 	 � � 
� �

 

�� 
� �

 

� 	 � 
�  

� � � � � � �

, 
 	

 GRID - 

� �

 

� �

�

� 
�

�

 


 	 � �� � 	�  

�� �� �� �

 


 	 � � 	 �

�
� � 
� �

 

	

�
� � �� � 
 �

, 

� � �

 

� � � 
 	 � � 
�  


�  


�

� � �
� ��  

� 	 �

�
� � 
 	� �

 

�� � 	 
 � �� � 
 


�

 


 � � �
 �

�

�

. 

.

 GRID 

� 	 
 � �� � � � �

 
	� 
 � � ��

 

� 	 �� ��

 

� 	

 


 � � �
 �

�

�

 

� �

 

� � � �

�
� � � 
�

�

 

�� �� � 
 	 
 
�

�

 

� �
 � �

! �
� � �

, 
�

 
��  "


 	 � �� 
� " 

�� �� �� �

 

� � � �

 


 � � �� � �

 

� 	� ��

 

�

�
� � 
� �

 


 � � �
 �

�

�

, 

� � �
 
 � 
 
�

 

� 	

 
� � 	 ��  

 

�� 
� �

 

�

 


 � � � � �

 

� � 	 �

�

 

�

�

 � �� � � 
 	

�

 

	 
 �� 


�
� � �

� �

.  
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$

	

� �
� � 


�

 

� 
 � �� 
 	

�

 

�� � � �

 


 � �

�

�

’

� � 
 	 �

 

� � �� � 
 	 �

 

� 	 � � � � � � 
 
 	 � 	

 

� � � � �

 

�

 

�

�
� � � 
 	 ��

�

 

� �
� �� 	 ��

�

 

� � � �

�

 

�

 

� � � 	 � �

 

� �

�

�

�

. 

�

	 � �

 

	 � � 
 � �

� �




�

 

�� �� �� �

 

�� �

 

� 	

� �
� � 
� �

 

� 
 � �� 
 	

�

�

 

�

 

�� 
�

�

 

� � �

 

�

�
 �� � � 	

 


 	 � �� � � �� � � �

. 

#

	

 

� 	

� �
� � 
� �

 

� 
 � �� 
 	

�

�

 

� 
 �

�


� � 	

 

�

�

� 
 	 �� � �

 

� 	

� �
� � 


�

 

� �� �

!

	 
�

, 

� � � 
 �

!

	 
�

, 

� � � 
� �� �

 

�

 

� 	� � 


�
� � � 	 
 �

. 

-

	 � 
 	

�


� � �

 

š›

 

�� �

 

� 	

� �
� � 
� �

 

� 
 � �� 
 	

�

�

 

� 
 � � � �� �

 


 � �

 

� � �

, 

 	

�

 


�

�
� � � � � �

 

� 	 � � � � 	 ��

�

 

�� �

 

š›

 

� 	

 

� 	 � � � � 	 �� �

�

 

š›

 

�� �

 


� ��

�
� � 
� �

 

�

 



���������	��
��
�������
�	 �
�

 

��

( �
 

 

�� �� �� �� � ��  

	� 
 �

’

�� � �



�

. 

�

� � � �

 

�

 

��

 

�� �

 


�

� 

� � � � �

 

� � �� � � �

�

�

 

�

 

� � � �

 

� � �� �

� 


	 �

. 

�
�

 

� � �� � �




 

� � �

�
� �� � � �




 

� �� � � � �




: 
- 

�

�
�




	

 

� 

� ��  

�� � � � 	 ��  

�

�


 � � � � �

 

��  

� � 


’

��




 


�

� 

� � � ��  

� � �� � � �

�

�

 




 

� 

� � �

 

� �� � 	


 

 

� � � � 	� � �




 

� � � � �� � � �

; 
- 

�

�
�




	

 

� � �

�
� �� � � � �

 

 

� 	 � � �



�

 




 

� 	 � � � � ��

 

� ��



! �� � �



�

 

	� � 	 � �� � ��

 


� � �� �
 

 


�

� 

� � � ��  

� �� �

�
� �



� ; 

- 

� � 




� �



� � �

 

�

 

� � �� � � � 
 �

 

�
� � 
 �� � 
 �

 

�

�
 

�



�

: .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]. 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

) �
 

$

� � �

 

� � � 




� � � 


 

�

 

� �

 

 

�

� 	�

, 

&�

 

� �
 


 � � �� � � � �

 

	� � ��

�

 

�� � �

�

 

� � � �


 �

 
��

 
Android, 

�

 

�� �




� �� �

 

�




�

 

� �
 


 � � �� � � �

 

�



� �� 
 � �



� � ��

 

� �� � ��



�

. 

�

� � �




 
�

� 	� �

 

	� � �� ! �

 

�� � � ! �

 

� � � � � 	� �

 

�




� �� �




� � �

 

�



� � � � 


 

�

 

� �� � �� � 	� ! �

 

��

�

��



� �

. 
,

� � � �

 

� � � � � � �

 

� � � �




�

 

� 	� � # � �

 

�� �



� �




 

� � �


 �

 




 

� � �



� � �

 

�� � � � � � �




 

� � �� � �

�

	 �

 [2].  

�
� # � � � � # �

 

�

 

� � ��


 �

 3.1 

� �� � � � � � �

 

� �� � � � � �

 

� ��

 

� �

 6 






� � �



�

. 

-

�

 

� � � �
 

 


� 
 � ��  

� � � � & � ��  10 

� � � �


 

 

� �� � � 
 �

 . 

'

�� � � � # �

 

�




 

� � �� �� � � 	 �
 

� �

 

�




�� � 
 	 � 
 �

 

� � � �� � �

 2013 

� � 	 �

, 

# �� � 	 �

 

� � � �


 

 

� � � �� �



� �� �� �

 

� �� � � � � � 


 
# � �� 


: 
 

+

�

�
� �� �

 1 – 

�

� �� �� � � 	 �

 

�� � �� � � �� � �




 

�



� � ��  

� � � �


 

 OC Android 

.
/0 1

2
3

 

45

 

6
78

79 :

 

; :<9 :

 

=
>

?

 

8 78 :@
A

B

 

C
7

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]. 
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	 �� �� �

 

�

 


 �
 �

�� � �� 
 �

 

�




�

 

��

 Android? 

-

�

 

� �

 

� �� � � � �

 

� �

 


� � � �

 

� �� �

 

� � # � �

�

 

�




� �� �




�




, 

� � � � �

 

� � �

 

� � � ��

 

�� �� , 

&
�  Google 

� � � �
 

� �

 

� � � � �� �

 

� �

 

� �
 

 

� � � � 	�

 




 

��  

� � � � 
� 
 �

 

�

�

� � � � � �� �

 

� � � �� � � �� �� �

 

� 	� �� � �
 

 

� � � � �� � 	

. 

-

�

 

� � � �
 

 


� 
 � ��

 

� � � �

 

� � �

 

� � � � � � � �

 

	� � 	 � � � �� � � � � � 
� � � �
 

 

� � � � � 	�

, 

� 	 �
 

 

� �

 

�

�

�



� �� �

 

�� �! � �

 

�� � � �

 

� �� � 	 �

 

� � � � � � �

 

� � �

 


�

� 

� � � ��

 

� �� �

�
� �



�

 




 

, � ,

. 

,
� 
 � � �


 �

 Google 


� � � �

 

� � � �� �� �

 

� � 


, 

&�

 

� �

 

� � � � ��


 

� �
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�	 �
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� � �� � ��  
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�
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 1 

�	 �� . 
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�

	 � � ��  

�� � � ��

�

�

 

�

 

� �
�

�

�

. 
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�

’
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�
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� � �

. 

�
�

� � ��

 

�� � �	 �

�

 Android-

� � � � � � �

�

�

. 

�

�

�

� �

 

� � ��  

��  

� �


�

 

� � �� � � � � �

 

� �	 � �� , 

� 	 �

 

� � � �

 

� �

 

�
�

� �� � � �
�

� �
�

� � �

 

�
� � �

-

�

� �� � �
�

�

, 

� �� ��
�

� ��

 

� � � � �� � � � � � � �
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�
�

� �
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�� � � � � �
� �

 

� �� � � ��  

�




� � � 	 � � �

 

�� 	 � ��š  

�

 

� � � � � �
�

 

�
�

� � � � � �

 

�� � � �� � � � � � �

 

�
�

� � � 	 � �� ��

 

� � � � �
�

� �� ��

 

� � �� � � �

 

� �

 

�� � 	 � �

, 

�




� � � 	  � � 	 � � ��

 

� � � � � �
�

�

 

�

 

� � � � � �
�

�

 (

� �	  � �  � �

 

� � � � � �
� �

�
�

 

� � � � � � �

 

� �

 

�

�

�

� � � � � � �� � � �

) 

� � � � �

 

›

�� � � � ��

. 

œ

� � � �� � �

 

�

�

� � �

 

� � �� � � � �

 




� �

 

�




� �� � 	 � � �

�

 

� � � � �



�  

 

�

 

� � � � � � � � � � �

 

� �




� � � �� � � �
�

 

�

 

� �

�

� � � � �

 

� � � 	 � � � �

, 

� � � � �

 

�� � � �

 




�	 �

 




 

� � � � � � � �

 

� � � � �� � � �

, 

� 	 �

 

� �
�

 




�	 �

 




 

� � �

 

� �� � �

 


�

	 � 


 

� �� �� �
�

� � � � �

 

�

 

�

�

� �� � � � � � �

 

� �

 

� � � � �� �

 

� �� �� �
� �

 

� �

 

�� � 
� �


�

. 

g

�� �  

 

� �



� � �

 

š

 

� � �	

�

� � � � � �

 

�� � � � � �
� �

 

� � � � � ��  

�




� � � 	 � � �

.  

W

 

�
�

� �� �
�

� �� � �

�

 

�

 

� � ��  

 

� �

 

� �� �  

 

� �



� � �

 




�	 �

 

�

�
� � � �	 �� � � ��  

� � �� � �
�

 

� � � �� �
�

 

�� � � �

�

: 
– 

� � � 	

�

� �� �

 

� �� �� 	 � �
�

 

 

� � � � � ��  

�




� � � 	 � � �

; 
– 

� � � 	

�

� �� �

 

� � � � � � �� � � �

 

� � � � � � � �

 

� � � � � ��

 

� �� �� 	 � �
� �

. 

• �

	 � 

�

� � �

 

� � � �
�

�

-

� � � � �

�
� � �

�

�

 

� � � �� � �  � �

 

� � � � �
�

 

�




� � �	 � � � �

 

�

 

�
� � �

�

 
VPS-

� � � � � � � �

, 

�
�

� � �� 	 � �� ��  

� � � � � � � �

, 

�

 

žŸ

-

� �

-

�� � 	 � � �

 (SaaS). 

 

�� � �
�

 

�� � 	 � � �

 

� � � � �

�

 

� � �

 

� � � � � � 	 � � �

 

�

 

�
� � �

�

 SaaS, 

� � � � � �	 � �

, Microsoft Hosted Exchange 

�

 
SharePoint [1].  

¡ 


� � � 	  � � 	 � �
�

 

� � � � �

 

� �	 � � �  � � � �

 

�

 

� � � ��

 

� � � � � �
�

�

, 

� � � �
�

� � � ��  
�

 

� � � � � � �� � � �

, 

� �

 

� �




� � � �� �  � �

 

� �



� � �

 

� � � �� �

�

�

 

� � � ��

 

� � � � � �
�

�

, 

� �
�

 

� � �� � � � ��

 

� � �� � � � � � � �  � �

 

�
�

	 �

�
� � �

 

�� � � � � � � � �

�

�

. 

f

�� � �
�

� ��  

 

� �� � �  

 

�

�

� �� � � �� ��

 

� � � � � 	

�

� � �

 

� � ��  

 

� �	 � �� �� � 
� �




��  

 

�

�

�

� � � � � � �� � � �  

 

š

 

� � � � � �� 	 � ��  

�� � � �

 

� �� � �� � � � � �
�

�

. 

Y

�
�

�

 

� � ��

, 

� 	 �

 

� �




� � � �� � � � �

 

�
�

� � ��

 

� ��

�

�

 

�� � � �� � � � �

�

�

: 
� �� � � ��

 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

** �
 

� � � � � � � �
�

�

, 

� � � �
�

�

-

� � � � �

�
� � �

�

�

, 

�� � � � �� � � �
�

�

, 

›¢

-

� � �
�

�
�

�� � � � � �
�

�

, 

�� � � � � � � � �

�

�

 

� � � � � �
�

�

 

� � � � � � �� ��

 

� � � � � � �

 

� �

 

�




� � � 	  � � 	 � � ��

 

� � � � � �
�

�

, – 
� �� � � �

 

�

�

�

� � � � � � �� � � �

 

�� � � � ��  

� � � ��



� � � � �

 

�� �	 � �
�

� � �

 

� � �� � � � � � � � � � �

 

�

 

� �	 � � � � � � � �

 

�� � �� � � � � � �

 [1]. 
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� �� � � � �
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�
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� � �




�� � �

 

�

 

� � � 
 � � � � � �

 

�� � � 	

�

�

 

� � � � � �
�

�

 

� 	 �

 

� � � � 	 � � � ��  

� � � �




� � �
�

�

 

� �� � � � � �� ��

 

� �




� � � �� � � � �

 (ISV), 

� � � � � � � �
�

�

 

� �

’

� � � �

 

�

 VAR-

�� � � � �� � � �
�

�

 (
�

 
�

� � �
�

 SaaS). 

�

�

�

 

�
�

� �

�

�

 

� � � � � 	 �š

 

� � �� �
�

� � � � � �

 

� � � � ��
�

� �

 

� � � � � � �

 

�� � 	 � �

, 

�� 	 �

 

�� � � � � � � � �
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�� � �� �

 

� � � � � � �� �

 

� �	 � � �

 

� �

 

�

� �� � �

 

�

 

� � � �	  � � � �

 

�




� � �

 
� � �

�
�

 

� � � � � �
�

�

 

� � 	 � � ��  

�
�

�

 

� � � 	 � � ��

 

�� � � �




 




� �

 

� � � �� �� � � �� � ��

 

��



� �

’

� � � � �

 [2]. 

f
�  

� � � � �

 

�� � � � �
� �

 Parallels, 

� �

 

� �

�

� �š � � � �

 

� � � � �




��  

 

ž ¡

 

�

 

�

�

� �
�

 

� � � � � � �� � ��  

�� � 	 � �

, 

�

 

� �

� 

	 � ��

�

 5-10 

� � �
�

�

 
� �	 � ��  

� � � � � � �

 

›¢

 

� � � � �
�

�� �� � � �

 

�

 

� � � � �

 

�

’

� � �

 

�
�

� � ��

 

� � �
�

�

. 

•

�� �� �

 

� � � � �
�

š � � � �
�

 

�	 � �

�
� � � �

�

 

� �� � �

, 

� �

 

� �  � �

 

�
�

� �
�

 

�	 � �

�
� � � �

�

 

�� � 	 � � �

, - Google (

� � �

 1), Microsoft (

� � �

 2) 

� �

 

�

� 

�

 

� �	 � �
�

 

›¢

 

�� � � � �
� �

 (

� � �

 3), 

� � �
�

 

� �

 IBM, Apple, HP 
�

 Amazon  [5]. 

•

�� �� �

 

� � � � �

 

�� � 	 � �

 

� � � �

 4, 
� �

 
� �

�

� �š � � � �

 

� � � � � � � � � �

 

� � � ��

 

� �� � � ��

 

� � � � �

�
� � �

�

�

, 

� �

 

� � � �� � �  � �

 

 � � � � �

�

 

� � � �� �

 

�� � 	 � �

. 

£

�

 

� � � �	 � �

 

�� � ��  

� � � � � � �

 

� �




-

� � �� � � �

 

�

 

� � � � � � �

 
� � � � � �

�

�

, 

� � � � � �� 	 � ��

 

�

�� � � � � � � �
�

 

� � � � �� � � �

 
(

� � �� , 

� � � � � ��  

�� � � � �

’

�

, 
� � � �

), 

� � � � 	 � � � ��  

� � � �




� � �
�

�

 

žŸ

 (

� � � � � � �
�

� � �

�

 

� � � � �� � �

 


�

� � � � �

, 

� � � � � � �

 
�	

�

š �� � � ��

�

 

�
�

� � � � � � �

), 

� �	 � �� � � �
�

�� �
� �

�
�

 

�� � 	 � � �

 
(

�� 	 � � � � �

 

�� 
� �

, IP-
� �	 �

�
� �

�

�

). 

›

 

� � � � 
 �

�

 




�� �� �

 

� � � � �

, 

� � � � � � �
�

 

�� � �� � � � � � � � � �

 
›¢

 (
� � �

 5), 

� �
�

 

� � � � � � � � � �� �

 

�� � 	 � � �

 

� 	 �

 

� � �� �
�


 � �� ��

 

� � �� � � � � � � � �

 

�

 
� 	 �

 
� � �� � � � � � � � �

 

� �
�

� � �


�

� � � �� � �

 

� �

 

� � � � � � � � � �

  [5]. 

ž

� �

 

� �� �� � �
�


 � �� � �

 

�
�

� �
�

 

�� � � � � � � �
� �

 

� �

 

� � � � �

 

›¢

 

� � � � � � ��  

 

� � �
�

� �

 

š

 

� � � ��

�

�

 

� �

 
�

’
� � � ��  

� � � �

 

� �� �

 

�



�  

� � 	 �� � � �  

 

� � � � � � �
�

�

 

� � � � � �
�

�

 

� 	 �

 

� � � �� � � �

 

� �

 

� �� � � � � �

�

 

� � �

. 

X
	

�

 

� � �
�


 � � � �

 

� �� ��

 

� � � � � � � �

 Parallels 

� � � � �  š

 

�
�


 � � � �

, 

� �� � � � � � � �

 

�

 

� � 	 � �� � � �š

 

� � � � � � � � � �
�

 

� �

’

� � � �

 

�

 

� � � �
�

�

-

� � � � �

�
� � � � � �

 

� �

 

�� � � � �
�

� � �

, 

� �




 

� �




�� � � � � �

 

�

�

� �� � � � �

 

�

�

�

� � � � � � �� � � �

 

� � � � � � �

 

� �� � � ��

 

�� � 	 � �

. 

Y

�
�

�

 

� � ��

, Parallels 

� � � � � � � �š

 

� �

�

�� � � � �

 

� � � � �� �� �

 SaaS 

�� � � � � �
�

�

, 
� �




 

��




� � � �� �� �

 

� � � � 	 � � � � �

 

� � � �




� � �� �

 

žŸ

 

� �

 

� � � �
�

�

-

� � � � �

�
� � � � �

 
�� �	 � �

�

� � �

 

� � � � � � � �

 SaaS-

� � � � � � �

, 

� �

 

�
�

� �� �
�

� �  � �

 

� �� � � � � �

 

� � � �� � � � � �

 

�� 	 � �
�

 [5]. 

X
�

�	

�

� � � 
 �

 

� �� �

 

� �� �

 

� �

 

�
�

 

� � � � � � �

 

� �



� � �

, 

�� � ��

 

� � �




�� �

 

� � � �� �� �

, 

� �

 

� � � � �
�

 

�




� � � 	 � � � �

 

š

 

�

�

� �� � � � � �

 

� �

 

� � � � � � �� � �

 

�� � � �

 

� �� � � � �

, 

� � �

�

 

� � � � � 	 �š

 

� �� �� � �� �

 

� � � �� � �

�

 

� � � � �

�

�

 

¤ ¡ g

, 

� � � � ��  � �

 

� ��



�

�

� � ��  

� 	 �

 

�� � � � � � � � � �

 

� � � �	 �� � �

�

�

. 

¢

� �� �

 

� �

 

� �� �� �
�

� ��

 

� � �
�

� ��

 

� 	 �

 

� � � � � � �
�

�

, 

� �

�

 

��  � �

 

�� �	 � �
�

� � �

 

� � � �� �� � � � � � �

 

� � � � �
�

 

�




� � � 	 � � � �

 

�� � � �� � � � � � �

.  

i

� �� � � � � � � � �

 

� � � � � ��  

� �� �� 	 � �
� �

 

� � �

 

� � � � � � � �	 � � �

 

� �

 


 � � � �� ��

 

� � � � � � � � � � � �

 

�

 

�
�

 

�� � � 	 � 
 �

 

� � �� � � � � � � � �

 

� �




� � �

 

� �

 


�

	 � 
 ��

 

�




� � �
�

�

. 

X
� ��

 

� �� �� 	 � �
�

�

 

š

 

� � � � � � �� � � ��  

 

� � �� � � �

 

� � �

� �

 

� �� � � � �

�

 

� �

 

�	 �



� 	

�

� � �
� �

 

�

�� � � � �� �

 

�

 

� � �

 

�

 

� �

� 

	 � �� � � �

 

��

� 


�� � �� � �

 

� � �� � � � � � � � �

 

� � � � � ��  

�




� � �	 � � �

 




�� �

 

� � � � �

 

� �

 

� � � �� � �  � � � � � �

 

� �� � � � �

, 

� �

 

�

 

� �
�

	 � � � � � � �

 

� � � � �

 

� � �
�

� 	 � �
�

 

� � � � �
�

 

�



�

 

�

�� � � � �� -

� � � �
�

� 	 �

. 

Y

�
�

�

 

� � ��

, 

� �� � �
�

 

� �� �� 	 � �
� �

 

� � �� � � �� � � �  � � � �

 

� � � � �

 

� 	 �

 

� � � � � � � � �

 

� � � � � �� �

�

� ��

 

� � � � � � �

�

�

. 

¢

� �

, 

�

 Microsoft Research 

� � � �   � �

 

� � �

 

�� � � � � � � � �

 

� � � � � �� ��

 

�� �
�

� � � ��  

� � �

’

� �

�

, 

� � �

�

 

�
�

� �� � �

, 

� � � � � �	 � �

, 

� �

 

� � �
�


 �

 

�� � � � � � � � �

 

� � � � �
�

� � �

 

� �

 

� �

 

�

� 
 �

 

	  � � � �

. 

œ

� � � � � �

�

 

�� �
�

� � � �

 

� � �

’

��

�

 

� �� � �

 

� � � �
�

� �� � � � �

 

��




� � � � � � �

 

	  � �

�

 

� �

 

�
�

 

�� 	 � �

, 

�� �
�

� �  � � � �

 

�
�

 

�

 

� � �

 



� � � � � � �

 

� �

 

� � � � � � � �

 



���������	��
��
�������
�	 �
�

 

��

*� �
 

 

�

�

�
� � �� �

�
�  

	� �
 �� 
� � � 


 

�
 �� � �


 

� ��  

� �

, 

�� �

 

��  

�� �
 � �

 

� �

 

� �
  

� 	
 �

 

�

�

�� � � 
 � � �

 

�

�

�

 

� �

 

� 
 �� �

�

�� �

. 

�

�

 

�� � �
 �

�

�� �

, 

� 	 


 

�� � 


�

 

� �

�
�

 

�� �

’

� � � �
 �

 

� �
 �� � �

�
�  

�

 

� �� � �

�

 

� � � �� �� �

� �

 

� ��

�

�� � �

 

� � � � � �
 �

 [6]. 

�

� � � �

�

 

��

�

� � � � � � � ��

 

�

�

�

�

� �� ��

�

 

�

�

�
� � �� �

� �

 




 

� 
 � � � 	 


 

� � �� � � 
� � � ��

 

� 	 � � �
 �

 "

� �� � �
 �

" 

�� � � � 	

�
�

, 

�� � �
 � �

 

� 
 �

�
� 
 � 


 

� � � �� 	


 

� 
 � � � �
 �

 

� � �

�
� � 	� 
 � � �

 

�
� �

 

� � �
 �

, 

�
 �� � �� �

 

� � � � � � �� ��

 

	� �

�
� � � � ��

, 

� � �� �
 � �� �

 

� � � ��

�

� 	


 

�

�

�

�

� �� ��

�

 

� �

 

�

�� 
 �

 

�

� � 
 �� �

�
� � � �
 �

 

�

�
� � � �� �

. 

 
�

 

� �

 

! �

 

� �

 

� � �

. 

"

� �

�

 

� ��

�

� � �


 

�� � 
� �

 

� 
 �
 	 � 
� 


 




 

� 
 � � � 	 


, 

	� �


 

�� � �

 

�

� �

 

� ��

 

�

�� � � � � �

�
�

 

� � 	

�

� � 	� �

 "

� �� � �
 �

" 

�� � � � 	

�
�

 

�

�

�

 

�

�

� �
 �

 

�� �� � � � � � �
 	

�
�

 [5]. 

#
� � �

 

� �

�

 

� � � � � �� 	

 

�� � 
 � � �

 

� �

� �

�
 � �
 �

 

� � �� �

 

� �

�

�
 � 


 


 �� � � � � �


�

 

�� � � 
 �

-

	� �

 

�

 

�

�

�
� � �� �

� �

�
 �

 

� � � �� �� �

�
� �

. 

$

�

�

	 
% � � � �

, 

!�

 cloud computing 

� � �
 �
 �
 � �

 

! �

 

� �

� �� 


�

 

�� � � 
 � � 	

 

&

�� � � � �� 


. 

'
� � �

�

� �
 � � 	�  

	� � � � �

�
�  Gartner 

� �� �� 	 
% , 

!�

 

� � � � � � �

�
�

 

�


 � �

 

�

�
� � �� � � � �

 

� �� � � � � ��

 


 � �

 

� �

 

� �� � � �

�

 

� �

� �

�
 � �
 �

 

� � 	

�

� � 	� �

 

�� 	

�
�  [5]. 

 
� 	� �

 

� � � �

�
� 
 	


 

�

�

� �

�

�� � � �

, 

!�

 

� � � �� �� �

�
�

 

� � � � �
 �

 

�

�

�
 � � � � �

 

� �
 �
 � �

 

� 
 � � � � 


 

�

 

�

�

�� 
 !
 � �

 

�� �
 �

 

� �

 

�� �

�

 

&  

-

� � � � 
 	� 


, 

� � � � 	

 

�

�

� 	�

 

�� �� 


 

� � 	
 �

 

� � � �� �� �

� �

 

� �� � � 
 � � ��  

�

�

� � 	


 

�

 

�� � �� � � � �

�

�� �

� �

 

� � � � � � 	� 
 �

�

 [5]. 
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% �
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 �

 

� � � �� �� �

� �

 

� �� �

�

� � �

� �

 

�

�

�� 
� � � ��

�

 

�� �

’

� �

�

 

�

 

� 
 � � � �
 �

 

� � � � � �

� �

�
 �

 

�
 �� � �� �

 

%

 

�� � �

�

� 	� � �
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�

� � �

�
�

 

� � �

’

� �

�

. 

– �

�� 
� � � �


�

 

� � � � � �


�

 

� �� ��

�

�

 

	� � �� ��

 

� �� � � � 


 

�� �

�

�� % � � � �

 

� �

 

� � �� 
 �


 

� � � � 	� � � ��

, 

� �

	 �� � � �� ��

 

� ��

 

� � ��

�

 

�
 �� � �


 

�� � �

�

� 


, 

!�

 

� � �
 � � � � �

 

�

�

�� 
� � � �
 �


 

�� � �

�

� 	� �


. 

–

��

 

� � � � � � 
 � ��

 

� � �

'

� � �

 

	� � �

’
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� � 	� �
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�

� � 
 �

 

� ��

 

� �

�� L �

 

� � � M � �O�
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, 

�
� M � O �

 

� � �

’

Q O

�

 

�

, 

� N � M � �

�

, 

� �P �

 

L � � � 


�

 

� �P � �� �� O
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�� 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

. 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

*) �
 

 

^
_`a

bcd  1 – 

e
fg

h
ij

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 – 

p
f _ bm _ l f c

q
c 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. 



���������	��
��
�������
�	 �
�

 

��

�+ �
 

 

�
� �

 

� �

 

�� ��  

�� �� 	

 


�

�

  

�

�
� � � � � � � � 


, 

�

 

�

�
� � � � � � � �

 

�

 


�

�
�  

�� � �� ��

�




 

�

 

� � � �

�
� �

�




 

�

�
� � �

, 

�
� � � 
 �

 

� � ��

 Android 

� � � � � �� � 
� 	� � � �

 


� ��

�

�� �� 


 

� � �

 

�� � �� ��

 

� �� � � � � �

 

� � � � 
 �

. 

�

� ��

, 




 

��

�
� �

�

 

� � � �

�
� �� ��

 

� � �

�

� � �� � � �

 

� 
 � ��

�
� � �

 HTC One, 

� � � � � � � �

 

�� � �

�
� � 
 �

, 

� � � � � �

��

� �

 

� � � � � 
 �

. 

�
�  

 

�!

 

�

 

�
� � � 	� � � �

 

� �

 

� � �

�

 Linux, 




 

�

��

 


� �� �� � � � 
� �� � � �

 

� � � � ��

 

� �

 


�

�

 


 � �� � 
� � �

�

 

�

�

	

"

 

� � � � � �

��

��

"

 

� � � � � 
 �

. 

#

��  � �� �

 

� � 
 �

 

	

 


� �� �� � � � � � �

 




�

�� � � � � ��

"

 


 � � � ��

 Dalvik, 




 

� �

��

 

�

 

� � � � � 	

 


� �

 

� �� � � � 
 � �

 

� �

�
� � � �  � � � �

. Android 


 � 	

 

�
� � �� �

 

� � � � �

�

�

�




, 

� � �

 

�� � ��

�

�� ��

 

� � � �� � �

 

� �

�

 

� � � � �

�

��

 

�

 


 � �� � 
�  




�

�

 

� � � � �

 

	� � �� �

 

� � 
 � � � � �� �

 

�!

. 
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1. Snapdragon™: All-in-One Mobile Processor (123

4.). Qualcomm. — 

5
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2. 
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C
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D
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J
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http://www.4tablet-pc.net/reviews-a-articles/1024-learning-android-what-kernel.html. 
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c
de
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j
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o

 

stu
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x
y z{ |y }~ •€ € • “ ‚ | { ƒ

„
… € y †” ‚ |‡ ˆ }~ •‰ Š‡ € ‹ 

‚ | { Œ | • ƒ (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. 

!

� 
 �

 




 

�� � ��

 

� � � � � 
� � � 	� � � �

 

�� �

 

� �

 

�

� � � �

 


 � 
 � �

 


� • � �

 

�

�


 �

�




, 

� �

 

� � � � 	

 

� 
 � ��

 


� �� �  � � �

 

� � � � � �

�
� � �

 




�
�

 

�

�

� � ��

"

 


 � 
�

. 

Ž

� � �

�
� � �

�

�

 

�� 
 �

�
� � �

� "

 IL  

�� 
 � � �

�

	 �

 Microsoft 

� � � � 
 � 	� � � �

 MSIL, 

�

 

� � �� �

 

� � � � 	

 
MSIL-

� �� � � � 
 � 


 

� � � � � �

 

� �

 

� � �
�

�
� � � ��

 

�� � �

�




 .NET Framework, 

�

�
�

 

� � �

 

� 
 � ��

"

 
.NET FCL (

� � ��

. Framework Class Library) [1].  
CLR - 

� �

 

� �

�

 

� � 
 �

�

 


 � � � �

�
� 


, 

� ��

�

 

� � � 
� � � 	

 

� �� � � � 


�

 


� �� �� 
 � � � � �

 



 

�� � �

� �

�� 
 �

 

�� � � � ��

, 


� �� � �� �  �

 

�
� � � �

� "

 

� �

 

�� �� �  �

 

� � �� 
 �

, 

� �

�

� �

 CLR 

�� � � 	

 

� �� � � � � 


 


� �� � � � � �

 


 � � � � �� ��

 

�� � �

 

�

 


� �

�
� � 	

 

� ��

 

 � � � � ��

 

�� � �

 
�� � �

 

�

�
� � � � 
� � �

 




 

� � 
 ��

�

 


 � 
 � ��

 


� �� �� � � �

 

� �� � � � 
 �

 [1-2]. 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

�* �
 

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]. 

Ž
�

� ��

�

�� ��

 

� �

 


 � � 	 
 � �

�

�� �

 

�

 Common Language Runtime 

�
� � �� � � � � � �� �

: 


�

�

 

� � � 


�

� �

 

� � � � �� � � �

 

� �

� � �

�� 
 � �� �

 

� � �
�

�
� � � �� �

 

�� � �

�




, 

� ��  

�� �� � � � 
� 	� � � �

 

� � �

 CLR. 

•

�

 

� � �
�

�
� � � ��

 




�
� � � � �

 

� �
� � � �

 1000 

�� � �

�




 

� � �

 


� �

�
� � � � �

 

�

�
� �� �

 

� �� � � � 
 �� �

 

� � 
 � � ��

 - 




�
�

 


� � 	 
 � �

� "

 

�

 

� � � 


�
� � 
 �

 

� � � � � �

��

��

"

 

� � � � � 
 �

 

� �

 

��

�
� � �

 

�

 

� � �� 
 �

 

�

 XML-

� � �� 
 � �� � 
 �

. 
Common Language Runtime 

� �

�
� � � �  � 	

 

� � � � � � 
� • �

 


� �� � � � � �

. NET-

� � � � � �

�




. 

!

� � � �

 

�� � � �� �

 

�� 


 

� � � � � � 
� • � 


 

�
� � � �

��

 

� �

�
�

 




�
� � � �  � � �

 

�

�

��

�

��

 


� �� �  �� �

 

� � � � � �

��

, 

� �

�
� � � �  � � � �

 

�
� � � � ��

, 

� � � �

�
�

 

� � � � �� � �� � � �

 

�

�
� � �� 
 ��

 


 � ��

��

. 

a
�

�

 

�

�

 

�
� � � �

� "

 

� � � � � � �

�

 

�

 

�
� � �

-

� ��

"

 


 � 
�  

� �� � � � 
 � 
 � � � �

 




�
� �� 


�
� ��

 

� �

 

� � � ��

� �

�� �

� "

 Common Language Specification(




�

�

�

 � � � ��

�

 

� �

� �

�

 


 � �� � 
� � � �

�

, 

� �

�

 

�� 
� � �

�

 

� � � �

�
� � 
 � � �

 


� ��

�

�� ��

 

�� 
 �

�
� �� � �

�




, 

• �

�

 

"
�

 

� �� � � �� �

 

� � � � � 
 � � �

 




 
CLR). Microsoft 

� � � � 	

 

� ��

 


 � 
�

 

� �� � � � 
 � 
 � � � �

, 

� � � � �� �

 


� �� �� � � � 
� 
 � � �

 CLR: 



���������	��
��
�������
�	 �
�

 

��

�� �
 

 

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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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-

! �

� � �

�

 

�

�
�

�

�

 

�

 


 �� �

!

� � �

 

� 	 �� 	 � �

�

�

. 



���������	��
��
�������
�	 �
�

 

��

�� �
 

 

�
� �� �� � �

 

� �� � �	 
�  

�� �



	 
� �

 

�

 

�� �

'


�




 

� �� � �� � �

 




 

� � � �



� ��

. 

�

�� � � � � �

 

�

 

� �� 	 � � � ��

 

� �� � �




 

�� � � �

 

� 


�� � � � � �

�

 

� �� �



�

, 

�

 

� � �� � �� � ��

 - 

� �



� � �

�

. 

�
� � �



� ��

, 


 �� �

 

� �

 

�
� 	 �

 

�

 

� � � �� � � �




�

 

� � � �	 
 �

, 


 � 	 
 �� �

 

� �

�

� �

 

�

�
	 � � �




 

	 � �



� � �

 

 

� � �

'


 �




 

� �� �



� � �

 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. 

+

� �� � � � �

�

 

� � � � �

 

�
� �

 

� � � � � � � � � � � � �

�

 

�	 


 

� �

�

�� � �� �� � 


 

� �� � 	 �� � �� �




 

� � � � � � � � � � �

 

�� � � � � � � 


 

� � �



	 � � � �

 

� � � � �

 (


 �

 

� � � � � � � � �

, 

� � �

 




 

� � � �	 � � � � �

). 

'
	 


 

� � � � �

 

� �� � �

�
� � � � �

�

 

� � �� � �

 

� �� � � �




�

 

� � � � �

 

 

� � � � �




 

�




�

 

�


 �

 



� $ � �

 

� � � � �

. 

� 


�

 

� �� � � � � ��

 

� � �

 

� �� � �



� � �� 


 

� � �

'


 � �

 

�

 

�� � � ��

, 

�� � � � � � � ��

, 

� � � � � �� � ��

 

� �

�
	 � � 
 ��

, 

�

 

� � � � �

 

�� � � � � � � � �� � � � �

 

� � � � � � �

 

� � � � � � � � �

. 

+

� �� � �

 

�
� � � � � �� 


 

� �

 

� �� � � � � � �


  

 

� � �

'


�




, 

� � � � � ��

, 

� �

 

�




� �



� �

 

�




�

 

� � � 	 � � � � �

 

� � � � �� , 

� � � � � �

 

� �

 

� � � �

 

� � � � �� � � � � � � �

 

� � 	 � � �� � 


 

� � �

 

�

 

� � � � � � �




�

 

�

 

� � �

'


 �




 




 

�� � � � � � � � � � �

 

�



	 � ��

 

� �� � � � � �

, 

�� � � � � � �




 

�	 


 

� �

 

 

� � � � � �


 �
� � �

 

� � � � � � � �

. 

�

� � � �� �

 

�� � � � � � � � �� 


 

� �� �� � �� � � � �

 

� �� � � � � �

, 

� �

 

� � �� �

 

� � 	 � � �� � 


 

� �� � � � � �

 

�

 

� � �

'


 �




, 

�

� � �

 

� �� �



�  

(

� �

 

	




�



�

), 

�� � � � � � � � � 


 




 

�� � � �� � � � � � � ��

 

� � �� � � �

. 

+

� �� � �

 

� �

 

� � � � � � � � �

 

� �� � � � � � �


  

 

� �

 

� �� � � 	 
 �

: 
- 

�� � � � � � � � � � � � � �

 

� � � � � � � �

 

� �

 

� �

 

� � � � � � � � � � 
 �

, 

� � �� � �	 � �

, 

� � � �� � � � � �

 

�

�
	 � � � �

 

� � � � �

 


 �

 

�

�
	 � � � �

 

� � � � � � ��

; 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

�%�
 

- 

� � � � $ � � � � �

 

�� � � �

 

� � � � � � �

 (

� � � � � �	 � �

, 

� � �� � � � � � 


 

� � �� � � � � � �

 



�

�

� � �� �




�

 

�

 

� �� � � � �

, 

�� � � � � � �� �

�

 

�



	 � ��

 

�	 


 

� � � � � � 


, 

� �

 

� � �� � � � � � 


 

� �

 

� �� � � � � �

, 

� �

 

�� � � �

 

� �� � � � �




�

 

� � � �



	 �

 

�

); 
- 

� � � �� � � � � � � 


 

� �

 

�	 � � � � �




�

, 

� �

 

�� � � � 
� �

 

� �

 

� � �




 

� � � � �� � �

; 
- 

� �



� � � � � �

 

� �� �� � �� � � �

 

� �� � � � �




�

, 

� �

 

�� � � �

 

� � � � � � �




�

 
� � � �



	 �

 

�

. 

)

 

� � �� � �� � ��  

� � � � �




 

� �� � �

�
� � � �� �� 


 



� � � � �



� � �

 
� �� � � � � ��




� � � � �

 
(

�




� �




 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 

�� � � � � � �

 

� �

�

� � � $ �

�

 

�




� � � �

 

� � � �



	 �

 

�

, 

�

 


 �� �

 

� � � 	 � ��

�

 

� �� � � �

 

� �

 

� � � � � �

 

� �� �� � �� � � �

. 

�
� � �



	 �

 

 

� �	 � �� � � �

 



���������	��
��
�������
�	 �
�

 

��

�& �
 

 

� �� � �� �� �

 

�	 
� �

 RPL. 



� ��

�


�

�

 

�� � � �

�
� � �� � � �

 

�� �

 

� �� 	

�

��  

� � � � � �

 

�

 

� � � �� �� �

�

 

� � �

�
� � � �

, 

�

 

� �� 	 �

 

�� �

 

� � � 	 � � � �

�

 

� � � � � �

 

� 	 � � � �

. 

�

�� � �

 

� � �	 �

, 

�	 � � � � � � �

 

�

 

�� 	 �� � 	 � �

 80386, 

�

'

� � 
 � �� � � �

 

� �� 	

�

�

 

	

�
� 
 � �	 � �� � � � �

 

�

� � �� 	 � �� � � �	 �	

 

� � � � � �

. 



� �� 	 � �	

, 

�� 	 �� � 	 �

 

��

 

�	 ��

 

	

�
� 	

�


 �� �

 

�

�


 �� �

 

� �� � �

 

	 � �	 � �� �	

, 

� � � 	 � � � � �

 

�	

 

�

�


 � � �

 

� 	 � � � �

 

�

�
� � � � �

. 

� �

�

 

�

�


 � � �

 

�� �

�
	 � � � � 	

 

�� � � � 
 � � �� � � � �

 

�

�

�

 

� �� � � � � �

. 

�


�  

�

 

�	 � 
 � � �

 

� 	 � � � � �� � � �

 

� � � 	 � �� �

, 

 	

 

� 	 � �

'

�� � �

 

� �� � 
� 
 � �	

 

�� � � � �

 

�

 

� � �

�


 � � 	 � �

 

� �� � � � � �
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•
	 � �	 �

�


� �

�

 

	

�

� � � 
� � � �

 

� �� � �

 

� � � �� �

 

	 � �	 � �	 �

 

� � � �	 
	 �

�
� �

 

� 
 �

 

�	

�

�� 	 � �

 

� � 
 � � � �

 

� � � 	 � 	 �� 	 � � � � � � � � �

 

� � � � � �

. 

�

 

	 � �	 �

�

 

� �

�
�

 

� � ��

 


� � �� �

 

�

�
� � � � 


�

� � �

�

�

 - 

� � ��  

� 	 � �

 

� �

�
� � �� � ��  

�

� �	 �

�

 

� �� �� � � � �� � � � �

 

� � �� �

, 

� ��

�

 

� �

 

�

� 
 � � � �� � � � �

 

� �� � �� � �� � � �

, 

�

�
� �	 � 	 � �

� g
�

�
� � �

, 

� �� � 
� 
 � �

�

 

	

�

� �� 
� � � �

. 

–

� �� � � � �

 

� � � �	 
	 �

�

� � �

 

� � � � � �� � � � �

 

�

�


 �

 

� � 
 � � �

 

	

�

� � � 
 � � � 
 � � � �

 

� � � �	 
	 �

� g

, 

� � � �

 

� � 	

�

 


� � �� �

 

�

 

�

�
� � � 
� �	 � �

 

� 	 � � � �

�

 

� 	

 

	

�


 �� � � � � �

 

� �

 

� 	 � �� �

�
�

, 

� � � � �	 � 
� � � �

 

� �

 

� �	 � �

 [1]. 

•
	 � � 
 � �� �	

 

� �� �� � � � � � � � � �

 

� � �� � � �

 

�

�
— � � �

. 

Y

 

� � � �

� g

 

� �� � � �

�

 

� � �� �	 �	

 

� � � � �

 

� � �� 	 � �� �� �

 

�

�
� � � �

 «

�

�

˜
� �� � � �� � �� �

 

� �

 

� � � �

�
�

» (IaaS). 

™

� � �

 

�

�

˜
� �� � � �� � �� �

 

� ��

 

� �� 	 �

 

�� � � �� � � � �

 

�

 

� � �� �

, 

� � �

 

� � � � �

 

� �

�
� � �� � ��  

� 	 � �	 � � � � � �

 

�� 	 �� � � �	 �	

 

� �

�
� � �� �� � � �

, 

� � 
 � � � � � �

 

� �

� �� �

 -

� 	 � �� � �

. 



� 	 � �

 

�

�
� � � �

 IaaS 

��  

� ��

 

� � � � � 	 � �  �

 

� 
 �

 

� 	 �� 	

�
� �

 

� 	 � �� �

�
�

 

�

�
	  

�

�� �

-

� � � �

 

� � � �

�
�

�
�  

� � � � �� � � � �

. 

š
�

 

�	 � � � � �	  

� �

 

� � 
 � � � �

, 

� �  � �

 

� � � �� �� �

 

�

�
� � � � � �� � � � �

 

� �

 

� � �	 � �

 

�

�
� �

�

 

�

 

� 
 �� � � � �

�
� � �

, 

�� � 	 � �� � � ��  

� 	 � �	 � � � � � �

 

� �

 

� �� � � � �

 

	

�

� �� 
 � � � 
 � � � �

 

�	 � 
 � � 	 � � �

g

 

� �

 

� 	 � � � � 
 � � � �

 

� � � �� �

�
�

 [2]. 

• �
� � � �

 «

� 
 ��

˜
	 � � �

 

� �

 

� � � �

�
�

» (PaaS) 

� �� ��  

� � � � � 	 � �  �  

� 
 �

 

� � � 	 � � � � �

, 

� 	 � �	 � � � � � �

 

� �

 

� � �� 	 � 	 � �

 

�� � � 
 �� �	 �	  

�� 	 �� � � �	 �	  

� �

�
� � �� �� � � �

. PaaS-

�� 	 � �

g
� � �

 

�	 � � �� �

 

� �� �� �� �

 

�

� � 	 �

�

 

� � � �

�
� �

 

� �� � � � 	 �	

 

� � � 
 �

 (

�

� �
� � �

, 

��	��	��
���	��
��
�	��������
�	�����
����
�� �!��� �
��
����"�
��
��
�����#$�
 

 

 �

�' �
 

� 	 � �	 � � � � � �

, 

� � � � �� � � � �

), 

� � � �

�
� �

 

� 
 �

 

� 	 � � � � �� � � � � � �

 

�


	 �

�
�

 (

� �� �� 


�

� � �

 

� � � �	 �

, 

� � � � � �� �

� �

, 

�
� � �� � �

), 

�

 

� �� 	 �

 

� � � �

�
� �

 

� 
 �

 

� �� �� 


�

� � �

 

� � � �� � � � �

 

�

 

�� 	 �� �

�

 

� � � 	 � � � � �

 [2]. 

• �
� � � �

 «

� � 	 �� � � ��  

� �

�
� � �� �� � � �

 

� �

 

� � � �

�
� » (SaaS) 

� �� ��  
�

�

� �� � � �

 

� 	 � � � � �� � � � �

 

� � � � � 	 � �  �

 

� 
 �

 

	 � � � � � � � �

 

� 	 � � � � �

 

� 	

 

� 	 � �� � �

 

�

 

� 
 �

 

g
	 �	

 

� � � 	 � � � � � � � �

 [2]. 

›
� �	 � � � � �

 

� � �� � � � �

 

� �� �� � � � � � � � � � � �

, 

� �

�

 

� ��

 
�

�
� � � � � �� �� �

 

� 	 � �� 	 �

, 

�

 

� 
 �� � � � �

�
� � �

 

�

 

� � 
 ��

�
� � � � �� �

�
� � �

. 

œ

� —

�

 

� �� �� � � � �� � � � �

, 
� ��

�

 

� �

 

�

�

�

�

�

� 


�

� � �

�

�

 

�

 

�� � 	 � �� � � � �

�

�

, 

�

�
� � � � � � �� � � �

 

� �

 

� 	 �	 �	 �	 �

 
˜

� � � �

� g

 

� 	 � �	 � � � � � �

 

� � � � � � �

 

� 	 � �� �

�
�

 

�

 

��

 

� � �� �

 

� � 
 � � 	 �	

 

� � 
 �� �

 

� �

 

�� 	 �� � � � �

g

 

� 	 �

. 

�

��

�

 

� � �	 � �

, 

� �

 

� �� � 
� 


�

� �

, 

� 	 � �	 �

�


� ��

 

�

�
� �

�

� � � � �

 

� � � � �

 
�

 

� � 	 � � 	 � � 
� � �

g

 

� �� �� �

, 

�

 

� 	 �	 �

�

� � � � �

; 

� 	 � �

 

�	 � � � �

�

 

� �� 	 � 	 
 � � �� � � �

 

� �

 

�� 	

�
�

�
� � 	 � �

�

 

� 	 � � � �� � � �

 

� 
 �� � � � �	 � �

�

 

�

 

� � 
 ��

�
� � � � �� �	 � �

�

 [2]. 

•
	 � � 
 � �� �	

 

� 	 �� �

 

�

 

� � �

 

�� �� � �

�
�

 

� �


 � —

 

� 	 � 
 �� �	

. 

•


 �� � � � �

�
� � �

 - 

��  

� � �� �

�
� � �

 
� 	

 

� �� — � �

�

�� � � � �

 

�

�

˜
� �� � � �� � �� �

 

�

 

� �
�

 

�

� �


 � — � � � �

 

�

 

� �� � — � � � �

 

�

�
� �	 �

�
� �	  

� 	

 

�	 � � �

�

. 

Y

 

�� �

�
	 � �

 

�

�
� 	 � � �

 

� �� � �� � �� � �

 

� 	

 

� 
 �� � � � �

 

� 	 � � �� � � �

 

� 	 � �� � 	 �

�

 

�� � �

�
� � � � �

, 

�

 

�� �

 

� � � �� � �

�

 

� �� � �� � �� � � �

 

�

�


 � �

�
� � �

 

�� � �

�
� � � �

�
�

 
� �� �— �� � � � �

. 

ž
�

g

 

�� 	 �� �

 

�	 � � �� �

 

� �

� g
� � � � �� � � �

 

� � � � �

�

� �	 . 

Z

� � �

 
˜

� � � �

�

�

 

� �

�
� � �� � �� � � � �

 

�	 � 
 � � 	 � � � � �

 

� � � � � � �

 

� 	 � �� �

�
�

 

�

 

�

�
� � � � �� �

 

� � � � 	 
	 �

� g

 
� � � � �

�

� �	

�

 

� 
 �� � � � � � � �

� �

. 

•


 �� � � � �

�
� � �

 - 

��

 

��

 

�

�


 � � �

 

�

�
— � � � �

 

� �

 

	 � �	 �

�

 

� � � � � � �

 

� 	 � �� �

�
�

; 

� � �

 

� 	 � �� 	 �

 
� ��

 
�

�� �

 

�

 

� �	 �

�

 

�

�
� � � � � �� �� �

 

� 
 �� � � � �

�
� � �

. 

ž
�

 

	 � � � � ��

, 

 	

 

�� 	 �� � � �

 

� ��  

�

�� �

 
� �� 	 � � � 	 � � �	  

� �� � �

 

� � �	 �

, 

 	

�

 

� 	 � �

 

�

� 
 �

 

� � �� � �

 

	 �� � �� �� �

 

� � � �� � � � �

, 

� �

�

 

� 	 � �

 

� � � 	 � �� � 	 � ��

 

� 
 �

 

�

�
� � � � �� �

 

� �� � 
� 


�

� � �

 [3]. 
Ÿ

� 
 ��

�
� � � � � � �

�
� � �

 - 

��

 

� 
 �� � � �

�
� � �

, 

 	

 

� 	 � � 	 
 � �

 

	 � �	 � �

 

� � �� � � 
 �� �

 
�� 	 �� � � �

 

	

�
� 
 � �	 � �� �� �

 

� � �

�


 � � �

 

� 


�
� ��

�
�

; 

� � �� � � 
 ��

, 

� �  	

 

�

'

�� �

 

� 


�
� ��

�
�

 
� � � 	 � � � � 	 � � � � �

 

� � � �

�
�

 

� �� �� 


�

� � �

 

� 	 �� � �� 	 �

, 

� 	

 

� 	 �� �

 

�

 

� � �

 

� 


�
� � �

�
�

 

�	 ��  
� � � 	 � � � � 	 � �� �� �

 

	 � � �

 

�

 

� 	

g

 

��

 

� � �� � � 
 ��

 

� 	 � �� � �

 

�

 

� � 
� � � � �

 

�	 �

�


	 �

 

� � � � �

 

�

 

� �� � �� � �

�
�

 

� � � 	 � � � � �

. 

Z


 �

 

�

�
� � � � � � �

 

� � 
 ��

�
� � � � �� �	 � �

�

 

� 	 � �� 	 �

 

�	 � � � � �

 

� �� � 	 � 	 � �� �� �

 

� ��

�

 

�� � � �

�

� � �

, 

� �

 

� 	 � � 	 �

�


� ��  

�

�
� �

�

� � � � �

 

� � � � �

, 

� �� � 
� 


�

� �

, 

�
� � �� � �

 

�

 

� 
 �

�
� �

g

 

� �

'

� �	 �

. 

œ
�

� ��  

� � �

 

�

�
� � 	 � �

 

� 	

 

�

�
� � � � � � �

 

� � 
 ��

�
� � � � �� �	 � �

�

: 
- 

	 � ��

 

˜ �

� � � ��

 

� � 	 � �  �

 

� 
 �

 

� �

�
�

 

	 � � � � ��

�
�

 («

� � � � ��

»); 
- 

�

�

� �

�

 

˜ �

� � � �

�

 

� � � �� � �

 

�

�
� �

�

� � � � �

 

� 
 �

 

	 � � � � ��

�
�

 [3]. 


 �
�

 

� �� � 
� 


�

� �	 �

 

� 	 � � �

�
� � � � �

 

� � �� �

�
� � �

 

� � � 	 � �� �� �

 

� � �

�


 � � �

 

� � � ��

�
�

 

� �� � 
� 
 � �	  

�

�
	  

� 	 � �

�


 � � �

 

� � 
 � � �

 

� �� � � �

 

�

 

	

�
� 	

�
� �

 

� �

�
	 � �

 

� � � � �

 

� �

 

�

�


 � � �

 

�

�
� � �� � �

, 

 	

 

� � � 	 � � � � �� �

 

� �� � 
� 
 � �	

. 

ž
�

 

� 	 � � �  � �

 

� � � 	 � � � � � � � �

 

� 	 � � � � � � �

 

� � � �� �

�
� . 

 

�� � 	 � �� � � � �

 

� �� � 
� 


�

� � �

 

�	 � �� � � �	  

�	 � � � � �� � � � �

 

� �

 

�� 	 � �� � �

� g

 

� �� 	 �	 � �	 � �

�

 

�

 

� �

 

�� 	 � �� � � � �	 � �

�

. 


 �
� � � � � � �

 

� � � � � �� �

� g

 

� �

�
� � �� � ��  

� ��

� g

�

�
� � �

 

� �

 

� 	 �	 �	 �	 �

 

� �� � �� 	 � � � 	

�

 

� � � � � 	 �

�

� � �

� �

 

� �

�

�

 

�

 

� � � � ��

 

� �

�
�

 

� � � �� �

�
�

. 

ž �

 

� �

�

 

� 	 � �� � �

� �

 

� � �� 	 � �� � � �

 

� �

 

�� 	 � � 
� � � � �

 

�

�

� � � �

 

� �� � � � �

 - 

� �  	

 

� �

 

�

�
� � � 
 � � � �

 

	 � � �

 

�

 

� � �

, 

� 	

 

�	 � 
 �

�


 � � � �

 

�

� — �

, 

�

 

� �� � �� �

. 

f

� 
� � ��  

�	 � � � � � � �

 

� �� � 
� 


�

� � �

 

� �

 



���������	��
��
�������
�	 �
�

 

��

�( �
 

 

�

�
� �� � �� �

 

� � �	 
 �� �

��

 

	 
�

�
�

�
� 	 �

 

� ��  

�

� � �	 �� � �	 	 �

 

� ��  

� �� �� � 
� � � � � �

, 

� �

�

 

�� � 
� 
� � ��  

� � 	 


 

� � 	 � ��

 [2]. 

�

� �

�
� �

�

 


 �

'

� 
 � �

 

� �� �	 �� �

, 

� �

 

� � � 
	

 

� � � � � �

 

� 
 � �

�

��

 

� � � � 	 � � � � � �

 

� 
� 
 


 

� � �	 � �� � 	 �
�

 

�
	 � 
�

�



�

�

; 

� 


 

� � 
 � � � � �

 


 �

�
	 � � � � �

 

� � � � � � �	 �
�

 

� � � � � 	 
	 �

 

�

 

� � � � � � � �

 

� � � � � 	 
 	 �

 

�


 


 

� � � � ��  

� � � 	

 

	 �

 

� � 	 � �� . 

�

� �

�
� �

�

 


 �

'

� 
 � �

 

� 
 � �

�


� � � � � �

 


 �

 

� � � � � � �� �

 

� � � 
� 
� 	 � � �

 (proxy), 

� � �
�

 


�

��

� 	 � �

 

� � � � � �

. 

� �
� �� �	

�

� � �

 




�


 � 
 � 
	 	 �

 

� � �	 �

 - 

� 


 

� � � � � � �

�

� ��

 

� � �

�
� � � �

 


 �

'

� 
 � �

, 

�

 

� �

��

 

�
� � �

-

� � �
�

 

� � � � � �

 

� 
� �

�

��

 

	 


 


 � � 
 � � � �

 

�

�
�  

� � � 
� 
� 	 � � ��  

� � � � � � �

. 

 



�

 

� 
 
� � � � � �

 

� � � � � � � � � � �

 


 �

 

� � � � � � �� �

 

� � � � � �

�
	 	 �

 


 �

�
	 � � �

 

� � �	 �

 

�

 

� 
 � � � � � 
	 � 	 � ��

 

� � � � � �

�

. 

! �

�� �

�

 

�

�

 

� �� �� � 
� � � � � � �

 

�

 

� 
 � � � � � � � � � 	 � �� � � �

; 

� � 	 �

 

� �

�

�� ��

 

� � � � 
 � 	

�

 

� � � � �� �

 

� �

� � "

 

�

�

�� 	 � � �

 

�

�
�

 


 � � 
 �	 � � � 

�

 [3]. 

#

� 
 � � �

�

� 
 	 


 




�


�

�

� �	 	 �

 

� �	 ��  - 

� 


 

� � � �

� �

 




�


 �

�

� �	 	 �

 

� �	 �� , 

�� �

 

� � � ��

 

� � 	 � � 
 � 	 


 

� � 
 � � "� � �	 	 �

 

� �	 � �

 

	 


 

� � �

 


 	 �� 
 	 	 �

. 

$
� �

 

� � � ��

 

�

�
� � � �

�

 

� � 	

�

 

�

 

�

�

 

�

 

� �	

�

 

� � �� ��

 




�


 �

�

� � � � � �

 

�

 

�

�


 	 ��

 

�

�

� � � �

. 

 



�

 

�

�
� �

�
�

 

� � � � � �� �

 

� ��

�

 

� � � � 
 	 � � �

, 

� �

 


 � � � � �� 	

�

� � �

 

�

 

�

�
� �� �	

�

� � �

 




�


 � 
 � 
	 	 �

 

� � �	 �

, 

� � � � 


 

� � � 


 

	 
 � � � � � 	 �

 

� � � � 	 � � �

 

	 �

 

�

�
� �� � �� �

 

� � �	 
 �� �

��

, 

� � ��

 

�

� � �

 

	 
�

�
�

�
� 	 �

 


 � � �� � � �� � � � �

 




�

� � �	 � � � �	 �

. 

%
� � � � �

 

� �� � � 
 �

�&

 

� � � �	

�


 � �

�&

 

� � 
 � � �

�

� 
 	 � ��  




�


�

�

� �	 	 �

 

� �	 �� : 
- 

� �

�

� � � � �	

�

 

�� 
 � �

: 

� �	

�

 

� � � �� � 	

�

 

	 �

 

�

�


	 ��

 

�� 
 � ��

 

�

 

	 
 � �
�

	 �

 

� 
 � �

�
� � � �� � �

 

	 �

 

�
	 "

�

 

�� 
 � �

; 
- 

� 
 � �

�
� � �

�
�  

	 �

 

� � � � ��

: 


 �� � � �� � �

 

� � � � 
� �

, 

� �

�

 

�
	

�

�

�

� � ��  

� � � 	 �

 

�

�
�

 

� � � � � � � �� 	 �

 

� 
 � �

�
� � �

�

�

 

� �	 ��

; 
- 

� � 	 � � � � � � 	 	 �

 

� 
 � �

�
� � �

�
�

 




 

� 
� 
 � � � �	 	 � �

 

� � �

 

�

�
� � � �

�

: 

�

 

� � �	

 

�� � � � 	 ��  

�

 

� � �

�
� 	

�
�  

�� 
 �

�

�

; 

� � �

 

�

�
� � � �

�

 

� � � � � 	 � � �

 

�� 
 � �

 

�

�
� �

'

� 
 � �

 

� �

 

� 
 � �

�
� � �

�&

 

� �	 ��

 

� 
� 
� � � � � � �

 

�

�
� � � �

�
� 	 � ��

 

� � �

�
� 	 � � ��

 

� � 
 ��

; 
- 

� �

�

�� 	 


 

� � � � � � � � �	 	 �

 

�

�
�

� � � �

&

 

� � � � 
 � �

: 

� �

 

� � � � � 
 �

�
�

 


 � � � � � � �� � � � � �

 

�

 

� ��

 

� � � �� � ��

, 

� � � �

 

� 
 � �

�
� � �

�
�

 

�

 

� � � � � � �

 (

� � � � � ��

: 

� 
 �� � � �

 

�

�
�

� � � �

&

 

� � � � 
 � �

) [3]. 

'


 
 � 
 � �

 

� � �� 	 � ��

 

� � � � � � �

 

� � �� 	 �

 

� � � � � � �

 

	 �

 

�

� � � ��

 

� �� �� � 
 � � � � � � �

; 

� ��

�

 

� �� �� � 
 � � � � � � �

, 

� �

 

�� � � �

�

� 
	 �	 � 	

�

� � �

, 

� �� � � 
 �

�


 �

 

�

 

� � �

�
� �

�

 


 �

'

� 
 � �

, 

� � � � � �� � � �

 

� � � � �� � �

�

 

� � � � � �

 

� �

 

�


 
 � 
 � �

. 

(
� � �

 

� � � � � � �

 

� � 
 � � � 	 � ��  

� �

 

�

� �
� �� 	 �

�

 (

	 � � � � � � ��

, 

� � �

 

� � �� 	 �
�

 

� � � � � 	 
	 �

 

�

 

�� � � �� 	 �
�

 

� � � � 
 � 	 �
�

 

� � � � � 	 
 	 �

), 

	 
 �

�
�

�
� 	 �

 


 �

�


 
 � 
� � � �

 "

�

�

�� � � 
	 	 �

" 

�

�
� �� � �� �

 

�� � 	 � � �

 

� � � � �

 

�

 

� � � � 
 ��

, 

��  

	 �� � �� � �

 

� � � � � � � �

�

 

� � � � � �

 

	 �

 

� � � � 
 ��

 

�


 
 � 
� �

 [2]. 

!

� � 


, 

� �

 

� � 
 � �� 	 � � �

 

� � 	 � � 	

�

 

� � � � � � � � � �

�

 

� ��

�

 

� �

 

� �� � � 
 �

�


 �

, 


 � � � � �� 	

�

� � �

, 

�� � � �

�

� 
 	 �	 � 	

�

� � �

 

�

 

�


 
 � 
� �

, 


 � �� � � �

 

� � � �

 

� � �	 �

 


 �

�


 
 � 
� � � �

 
«

� � �� 	

�

� ��

» 

�� � � � 	 ��

 

� � � �

�

�� � � �

�

�

.  
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., 
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. 
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. 
� �

�

� � �

�
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•€

 Linux 
 

Linux (

� �� � �

 

�

�
� � � �

 

� �

 GNU/Linux) – 

 � � � �� 	 �

 

	 � 
 � �

 UNIX-

� � �

� �
	 ��

 

� � 
 � � �

��

	 ��  

� � � � 
 �

 

	 �

 

� � 	 � �

�

 

� � 	 �

�

� 
 	 	 � � �

 
� � � �

. 

•

 

� � 	 � �

 

�




 

	 �
�

� �� � � 	

�

" ��  

� � � � � ��

�

�

 

� � 
 � �

�
� �

 




 

�

�
� � � � � � �

 

� � � � �

 

� �

 
�

�

� � 	 � � �

 

�� � �� � � 	 � ��  


 �

�


 
 � 
� 
 	 	 �

. 

T

� �

�
� �

�
	 �

 

�

�
�

 

� � � � 	 � � � � ��

 

� � 
� � �

��

	 � �

 
� � � � 
 �

, 

	 �

 

� " � � � �

 Microsoft Windows 

� �

 MacOS, 

& &

 

� ��

�
� 	

�

 

� � � �

 

� � � �� � 	

�

 

� �

�

�

 

� ��

 

� � � � � � � � �	 	 �

, 


 �

�
	 �

 

�

 

� � 
 � � � � �� � 
	 	 �

 

�

�

� � 	 �

 (

�


 
 � � " �� � 	 �

) [1]. 

'
� � �

-

� � �

 UNIX-

� � �

� �
	 �

 
� � 
 � � �

��

	 �

 

� � � � 
 � �

 (

! �

) 

� � � �� � � � � � �

 




 

� � � �

 

� �

 

� � � � 
 �	 � � �

 

�� � �� � �	 � ��

 

 �

�


 
 � 
� 
	 	 �

. 

‚

�� � �

 

�

� 	 � � ��

 

� � � � � �� 	

�

 

� � � �� � � �

 

� � �

 

� � � � 	 �	 	 �

 

� � � � � �� � � � � � ��

 

 �� ��

.  

(
� � �

 

�

 “

� 
� � 
 �

” 

! �

. 

�

� 	 �

 

�

�

� � � ��  

�

�

�

� �

 

	 �

 


 � � � �

’

� �� �� �� ��  

� � � � �� � � �

, 


 � �� � � � �

 

� � � � � � � �

 

�

 

� 
 � 
 � � � � �

 

� � � � 
 � � �

, 

�

�

� �� 	 �	 	 �

 

� � �

 


 �

�


 
 � 
� 
	 	 �

 
�� �� � � 
 �� �� 	 � � �

�

, 

� � 
 � � �

�

� � �

 

� � �

’

� � �

 

�

 

�
	 "

�

 

� 
 �� � � �

 

�

�

�

 

� � � � 
 � � � �

, 

 �

�


 
 � 
� � �

 

�

�

�

�
	

 

� �� 
 � � � �

 

�

 

� 
 � 
 �

�

 

� � � �

. 

(
� � �

 

�


 
 � � � 
 � 
� 	 � �

 

� � � � 	 � �

 
	 
 
 	 �� 	 �

 

� � � � � 	 �

 


 � � � � � 	 �

&

 

� �

�
� � �

 

�

�
� � � � � � � � � 	 �

&

 

� � � � 
 � �

, 

� � 


 

� � 	 �

 

	 �� � �

 

 � � �

�

�

, 

��

 


 �

�


 
 � 
� � � � �

 

� � � � 	 �	 	 �

 

� � 	 � � 	 ��

 

�
� 	 � �

��

. 

(
� � �

 

� �� � �

 


 �

�


 
 � 
� � �

 

� � � � � � � � �	 	 �

 

�� � � � � �

 

� � � �� ��  

� �

 

� � �� � �	 ��  


 � � �

� �

�

, 

	 �� � �� �

 

� � 
 �

�

� �� 	

�

 


 � � �

�

�

 

� ��  


 � 
� 	 
	 	 �

 

� �

 

� 
� �

�


�

��

	 ��  

�� � � �� �

&

�

. 

‚
� �

 

� � � �

 

! �

 
� � 
 � � �� �

 

� � 	 �� � � � � � � �

 


 � � � � �� � �	 	 �

 

� � �� � � 	 ��  


 � � �

� �

�

 

�

�


 	 � � �

 

� � � � 
 � � � �

, 

 �

�


 
 � 
� � �

 


 �� � � �

 

� � � � � �� � ��

�

�

 

� � � �

. 

ƒ

� � �

�

�

, 

	 �� �	

�

 

� � � � �

, 

� � � � � � � �� �� � �� � �

 

� 
� 
 


 

� � � � 
 �	

�

 

� � � � � � �

. 

(
� � �

 

� � � � 
 � �

 Linux 

� � � �� � � � � � �

 




 

	 � � �� � 	 ��

 

� � 	 � � 	 ��

 

� � � � � 	

: 

�

�� �

 

� 
� � � �	 	 �

 

� � � � 
 � � � �

, 

�

�� �

 

� 
 � � � �	 	 �

 

� � �

’

� � � �

, 

� � �
�

� 
� �

 

� � � � � � �

&

�

, 

� � �
�

� 
� �

 

�

�

�

�� � ��

 

� � � � 
 �

, 

�

� � �

 

� � � � � �

�
	 	 �

 

� 
� 
 � 
 �

. 

T

�
� � �

� � "

 

� � � � � � � � �

 

� � � �� � � � � �

 

� � � �

, 

� �

�

 


 �

�


 
 � 
� � � ��  

� � � � � 
� � �	

�

� ��  

� � � � 
 � �

, 

�

 

�

� � �

 

� 
� � � �	 	 �

 

� � �

’

� � � �

 

�

 

� � � � 
 � � � �

. 

� �
	

 


 �

�


 
 � 
� � �

 

� � 
 � � �

�

�

 

�

�

� � � � 

�

 

� � �

’

� �

�

 

�

 swap-

�

�

� � � � 

�

 

�

�

�

 

� � � � 
 � � � �

, 

� � � �� � � � � �

 

� � � �

 

�

 

� � �

 

� 
 "

-

�
�

�


� �

. 

'

� � �

 

� 
 � � � �	 	 �

 

� � � � 
 � � � �

 

� � � � � � �

 

	 � �

�

 

� � � � 
 � �

 

�

 


 �

�


 
 � 
� � �

 

�

� � � �� 
 �� �� 	

�

� � �

 

" �� � � �

 

� 
 � 
 � � � �	 	 �

 


 �� ��

. 

T

�

 

	 �
�

	 � �� � ��

 

�

�

� 	

�

 

� � � �

 

�

�

� � � � �

 

� � �

�

� 
� �

 

� � � � �� �

&

�

 

� ��

 

� � �	 � ��

 

� � ��

 

� � � � � � � � �	 	 �

. 

„

� 	 � �

 

� � � � ��

 

� 
 � � � �
�

 

	 �

� �
�

 

�

�


 	 ��

 

� � �
�

� 
�

�

�

, 

� � �

�

�� � �

 

� � � �

��

	 �

 

� � 
 � �

�

�� � � � � �

 

	 � �

�

 

� � � �

 

� � � � �� �

&

�

. 

I

 

� �

�

 

� 


 

� � �

 

	 �� � 	 �

 

� � � � � �

 

�

� � � ��  

� � 	 �� � � ��  

�� � � �� �

&

�

, 

� �

�

 

� � 
 �

�


 	 � � �� � �

 

�

�

� � � �

 

� � �

, 

� �

 

�

�
�

�
� � � � � � � �

 



���������	��
��
�������
�	 �
�

 

��

�+ �
 

 

�� �� �� �

�
�  

�

�
	  


� �
 �� � � �

 

�

 

�� �

�

�� � � �

. 

�

�� �

 


 �� 	

�

 ��  

�� � � � �� �

 

� � � � � �
 �� �� � � � �

 

� � �
 �

 

�� �

�

�� �

�

�

, 

��  




�

� �� � �� � ��  

� �� �� � �

�

 

� 
� � ��

��

. 

�

�

 

� �


. 1 

� � �� �� � �

 

� �� � � � � �

 

�� �

�

�� � �� � �

 

��

, 

� � �

 

� �� � � �

 

�� 	 � �

 

� � � �

�

� � � �

 

� �

 

� � �

 

�

�

� �

�

, 

� �

 

� �� �

 Linux. 

�

�

 

�� � �� � � ��

 

�

�

� �

�

 

� � � �� � � �� 
 �

 

� � � �
 �� � � � � � � � � � �

�

 


� � 
 �

�
�

 (


� � 
 �

�
�

 


� � � � � �� � �

 

�� � � � �

�

�

), 

��

 

� � � � � � � � � 
 �

 


� � � � � � �

 

� � � �
 �� � � �

. 

! �

�

 

� � � �
 �� � � �� � � � � � � �

 


� � 
 �� � � �

 

� � � � �" � �� � � � 
 �

 


� � 
 �

�
�

 

� �� �

, 

��

 

#
� � � �

�
� � � �

 

� �� �

 Linux. 

$

 

� �� � 	

 

% � %

�

�
� �� � �

 GNU C (glibc), 

� � �

 

� �

%
� � 
�  � �

 

�
� �� �

#
�

�

  


 �
 �� �� � �

 

� � � � � �

�

�

 

� � �

 

� �

’

� � � �

 

�

 

� �� � �

 

� �

 


� � � �� ��

 

�

�

�

 


� � � � � �� � �

 


� � � � � � �

 

��

 

� �� �

 . 

&
�

 

�

 

� �	 � � � � �

, 

� 
 �

�

� � � �

 

� �� �

 

�

 

� � � �
 �� � � � � � � � � � �

�

 

�� � � �� �

 

� � � � �" � �� � � � 
 �

 

�

 

�

�

� � � �

 

� � � � �� � � �

 

� �� � 
 � � �

 


� � 
 �� � � �

. 

!
� �

 

� � � ��

, 

�

 

��

�

 

 �


, 

� �

 

� � 	 � �

 


� � � � 


 

�

 


� � 
 �� �

�

 

� � � �
 �� � � �

 

� ��

 

� � �
 � �

�

 

�

�
� �� � � � � �

�

 

� �� � 
 � �

�

 


� � 
 �

�
�

, 

� �� �

 

� �

�

� ��  

� � ��

 

� �� � � � � �

�

 

� �� � 
 � �

�

 


� � 
 �

�
�
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) Linux 
 

�

�

�

�

 

� �� � � � � �

, 

��

 

� �� �

 Linux 

� �� � 	

 

�� 	 � �

 

� � � �

�

� � � �

 

� �

 

�� �

 

�

�

�� �

. 

�

�� � �

�

 

� � � � �" � �� � � � 
 �

 

�
� �� �

#
�

�



 


 �
 �� �� � �

 

� � � � � �

�

�

, 

� � �

�

 

� � � �

�
� � �

 

%

�� � �

�

 

#
� � � �

� �

. 

�

�	  �

 – 

� � �

 

� �� �

, 

� � �

�

 

�

 

� �� � �� � � �

 

� ��  

�


�

�

 


� � � � 
 � � � � �

 

�� �

�

�� � �� �

, 

��

 




�

� �� � �� � � � 
 �

 Linux. 

�

 � �� �

� �

 

�

�

�� � �

 – 

�� �

�

�� � �� � � �

-

� � �� 	 � �

�

 

� � �

, 

� � �

�

 

� � � � � � �

 BSP (

�

�

�

 

�� � �

. Board Support Package – 


 �� � �

 




�

� �� � �� �

 

� 
 �� � �� �

�

 


 � � �

#
� � � �

). 

&

�

�

 

� � �

 

� � �� 	 � � �

 

�

�

�

 


� � � � 
 � � �

 

�

 


 � � �

#
� � � �

 

� ��  

� � � � � � �� �

�

 

�� �

�

�� � �� � �
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Qt (

�

’

� �

) – 

� � � 


-


 � � �

#
� � �� � �

�

 

�
� 
 �� � �� � � ��

� �

 

� � � � �

%
� �

 


� � � � � �� � � �

 

� �

%
� � 
�  � � � �

 

�� � � �

 


� � � � � �� � �� � �

 
�

++ [1]. 

Ý �
�

 

�� � � � �� �

 

� � 
� 
 � � � �

 

� � � � �

%

�� � �

 

� �

 

�
� � �

 

�� 
� �� � � �

 


� � � � � �� �

 

� �

%
� � 
�  � � � �

 (

!


) 

� �

 

% �

� � " � 
 �

�

 


 �  �
 � � �

 

� 
� � ��

� �
� � �

 


 �
 �� �

 (

��

) 

" �� �� �

 


� � 
 ��

�

 

� � � 


�

�� �

��

 

�� � 
 ��

 


� � � � � � �

 

� ��

 

� � 	 � �

�

 

��

 

%
�

�

 

� �

�
� �

 


�  � � � � � � � �

 

� � ��

.  
Qt 

� � � �  ��

 

�

 


 �

%
�

 

�


�

 

� 
 � � � �

�

 

� � �
 �

, 

� �

�

 

�� 	 � ��

 

%
� � �

 


� ��

� %
�

�

 




�

�

 

 �


 

� � � � �

%
� �

 


� � � � � �� � � �

 


� � � � � �� � � �

 
� �

%
� � 
�  � � � �

, 


 �  �� � �  �

 

�

 

� �� �� � �

�

�

 

� � �

# �
 � � � �

 

�
� �� �

#
�

�

 �

 

�

 

� ��

�
�  � �  �

 
� � �
 � � �

 

� � �

 

� �

%
�

� �

 

�

 

�� � � 	 � �

, 

%

�� � � �

 

� �� � � �

, OpenGL, SVG 

�

 
XML. 

� � %

�

�
� �� � �

 

�� � � � �� �

 

� � � � � � � �

 


� �� � � � �

, 


� �� � � � � �

 

�

 

�� � � 	 � �

, 

�

 

� �

%
� � 
�  � �

 

� � � 


-


 � � �

#
� � �� � �

�

 

�� 
 �� 


 

��  

#

�

�

�

�

�

. 
�

� � � � ��

�

 

� ��  

�� � �

, 

��

%

 

� � � � �

%
�

� �

 

� � �

 

�� 	 � � �

�

 ��   


 �
 � � �

 


� � � � � � �

 




�

�

  
�

�

� �

�

 

��

% �

� � �

�

 


 � � �

#
� � � �

  

�
� ��

 


� ��

� %
�

�

  

� � �� �

�

� �

 

�� �

�

�� � � � �

 

�� � � � �

 

� � � � � �� � �� � �

 

�

 

� � � � �

 

�

�
� �

�

 IDE [2].  
 

 

 

�

�
 � � � �

 1 – 

!
� 
� �� � �

�

 IDE xcode (

�

�

� � � �  

), NetBeans (


�  

� � � �� �

),  
eclipse (


� � � � � �  

) 
 

�
� ��

 

� � � 
 ��

�
�

 Digia, 

� � �

 

�

 

� � �
 � � � � �

 Qt, 

�

 

� 
 � �� � � � ��

 

� � � � �� � �

�

 

�� � � � �

 

�� 	 � � �

�

 ��  

� � � � � �
 �� �� � � � �

 

� �� �

 

�� ��  


� � � � � �� � �� � �

 

� �

 

� � ��  



���������	��
��
�������
�	 �
�

 

��

�� �
 

 

�

�� �� � �� � �� �

�	

 


� �

 

� 
� � 


�
� �

 

�� 
� � � �

 

�

�




 

��

�

 

� �� � � �

�

 

� 


� �
� � �

�

 

�� � �

�


� � �

. 

�
� �

 

� � 
� 


 

� 
 ��

� �

� 


 

� � � �

	

� �

 

� �

 

� �

	

�

 

� 
 � �� �

��

 

�

 

� � � � � �� � � � �

 

� � 


�
�

�


 �

�

 


 
 � 
 � � � � � �

. 

� �
� � �

 

�

�

 

�

�� � � � � �

��

 

� 
 � � �

 

�

�


� � � �

 

� 
 � � � � � �

 

� 
� � 


�
� �

 

��

 


� �

 

� 


� �
� � � ��

 

�� � �

�


� �

. 

�
�

�

 

� � 


�
�

�


 �

�

 

�

�� �� � �� � � �

 

� � � � 
 
 � � �� �

 

�

 

� ��  


 
 � 
 � � � � � � �

, 

�� �

 

� 
 � �

 

�

�

� � � �

 

� 
 


 

� �

 

� 
 ��

� �

� 


 

� � �

�

� �

 

�

�
� � �

 

�� � � � 
 �� � � � �

 


 � 
 � � � � �

, 


 � �

�
� �� �

 Qt, 

��  

� � �

 

� � � � � � 


, 

!

 

� � 
�

-

�� � �

�


 � � 
 � � �

 

� � � � 
 
 � � � �

 

� 
� � 


�
� �

. 

"


 � �

 

� 
 � 


 

� � � 
 �� � � � � 


 

� 
 � �

�
� # !

 

�

�




 

� � 


�
�

�


 � �

 

�� � �

�


 � � �

, 

�

� 
 �

 

� 


 

� 


� �
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