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�	�
+ 

	:*'*/� ' 8/(: *1'>$4 � /� 7 !7'(>524��: " !&';��/(: "24�/*��:, � 4�$*; 

7'(��4/*0 �,�2/*24  8�,(?�>4326 *!/(5  8 /�.��;,(� ?(: 8��!�/3. 	!/(5  8 

/�.&%&$4(�/ ?(: 27*2*1 � 00 �(' ?&//6 > �($*'(24�//6 2(24&5 $*/4'*,= 

/&2�/$- */*��/*)* !*24"7". �:/6 *2*1,(�� 7&'&��)� 7*,6)�> � *:*'*/  

'*8*2&'&!;&/(: 7* 4&'(4*' 0 7'(5 9&/3, *2$ ,3$( 4�$  2(24&5( !*8�*,6=43 8� 

!*7*5*)*= � !/*2/* /&!*'*)(: 7'(24'*0� 2�*>#�2/* '&�)"��4( /� �4*')/&//6 

24*'*// : *2 1 /� *1'>$4(, 9* *:*'*/6=4326. ��)�,*5 %�: �-  ���;�=43, 9* 

$'�9&, 6$9* 1"!& �24�/*�,&/* !�  ' 8/  2(24&5( 2()/�, 8�- 0 *!/*#�2/*. 

�'( �(1*'  1"!3-6$*0 2(24&5( 2()/�, 8�- 0 � 7&'?" #&')" /&*1: !/* 5�4( 

7&�/& "6�,&//6 7'* - , , 8��!�//6 4� 7'(/-(7( 7*1"!*�( 2(24&5 1&87&$(. 

�,6 7 !�(9&//6 ' �/6 8�:(24" 4� 1&87&$( �($*'(24*�"=4326 4&:/ #/  

8�2*1( �(9*)* ' �/6. �* /(: /�,&;�43 2(24&5( *:*'*//*0 4� 7*;&;/*0 

2()/�, 8�- 0, 2(24&5( $*/4'*,= !*24"7", 2(24&5( 4&,&� 8 ./*)* 27*24&'&;&//6. 

�&'&, #&/  �(9& 2(24&5( 5*;"43 7'�-=��4( 6$ *$'&5*, 4�$   � $*57,&$2 . 

��7'($,�!, 4&,&� 8 ./& 27*24&'&;&//6 4� *:*'*/� 5*;& 8! .2/=��4(26 6$ 8� 

�&,($*= $ ,3$ 24= *1'>$4 �, 4�$   8� *!/(5 – $��'4('*= #( *% 2*5. �(24&5( 1"!3-

6$*0 2$,�!/*24  1"!"=4326 /� 1�8  4(: 2�5(: 4&:/ #/(: 7'(24'*0�. �,6 

8�1&87&#&//6 8�:(24" 4� 1&87&$( 7'(5 9&/3 /&*1: !/* �(1('�4( � !7*� !/  

4&:/ #/  8�2*1(, 8!�4/  8�1&87&#(4( �(2*$" /�! ./ 243 7*$,�!&/(: /� /(: 8��!�/3.
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1 ���0� � �����1 ����23�4 �������� �,’5� � 6���� �����0 

 

	:*'*//� 2()/�, 8�- 6 – -& 7 !2(24&5� $*57,&$2/*0 *:*'*//*0 2(24&5(, 

7'(8/�#&/� �(6�,&//6 /&2�/$- */*��/*)* 7'*/($/&//6 � 1"! �,= �1* 1"!3-6$& 

 /?& 7'(5 9&//6, 4�$& 6$ 1"!(/*$, ?$*,� #( *% 2. [1] 

�*,*�/(5 &,&5&/4*5 *:*'*//*0 2(24&5( > 1,*$ "7'��, //6,  /*!  8��/(. 

$*/-&/4'�4*'*5 �1* :�1*5. �& 7'(24' ., 7'(8/�#&/(. !,6 7'(.*5" 2()/�, � � ! 

*:*'*//(: 27*� 9"��# �, *7*� 9&//6 7'* 4'(�*)", �(!�#   /%*'5�- 0 /� 7",34( 

"7'��, //6 *:*'*//(: 7 !7'(>524� 4� !&6$(:  /?(: 5*;,(�*24&.. ��$*;, /� .*)* 

*2/*�  %*'5"=4326 *2/*�/  2$,�!*�  2(24&5(, !,6 '&�, 8�- 0 �(5*) 8�5*�/($�. 

�2/"> 1&8, # 4(7 � *:*'*//(: !�4#($ �, 9* A'"/4"=4326 /� ' 8/(: % 8(#/(: 

7'(/-(7�::  

$*/4�$4/  *:*'*//  27*� 9"��#  - 5�)/ 4/(. $*/4�$4, "!�'/(. $*/4�$4, 

� 1'�- ./(., 4'(�*;/  $/*7$(;  

1&8$*/4�$4/  *:*'*//  27*� 9"��#  - �$"24(#/ , ",34'�8�"$*� , >5/ 2/ , 

 /%'�#&'�*/ , '�! *:�(,3*� ;  

$*51 /*��/  !&4&$4*'(;  

2"5 9&/  !&4&$4*'(. 

� 2,6 4*)*, 6$ !�4#($ �(6�(� 7*'"?/($�, /&*1: !/* �$4(�"��4( 2(24&5( 

*7*� 9&//6, 7*-7&'?&, 9*1 �( ! 8/�,(26, � 7*-!'")&, 2�5  8,*�5 2/($(, � 

7&'&��;/ . 1 ,3?*24  �(7�!$ �, 7 2,6 -3*)* 4 $�=43. 

�%&$4(�/ 243 *:*'*//*0 2()/�, 8�- 0 !*26)�>4326 8 !*7*5*)*= 4'3*: 

*2/*�/(: 5&:�/ 85 �. ���!6$( -(5 5&:�/ 85�5 *:*'*//� 2()/�, 8�- 6 !*8�*,6> 

8/�#/* 8/(8(4( '(8($ �($'�!&//6 4� !*7*5*)4( " 8�4'(5�//  )'�1 ;/($ �. 

�&'?(. “7'*% ,�$4($�” - /�.1 ,3? 1�;�/(5 2-&/�' >5 > 8�7*1 )�//6 

8,*#(/". �& !*26)�>4326 ?,6:*5  /%*'5"��//6 7*4&/- ./(: 8,*#(/- � 7'* 

�24�/*�,&/" 2()/�, 8�- =. 

�'")(. “�(6�,&//6” - 6$9* 8�7*1 )4( /& �!�,*26, 4* 2�*>#�2/& �(6�,&//6 

27'*1( �4*')/&//6 > 8�7*'"$*= .*)* 8�7*1 )�//6. ��(#�./*, ��;,(�& 8/�#&//6 

5�> 4*#/ 243 �(6�,&//6, 4*14*, " 6$ . 2�5& #�24(/  1"! �,  � !1",*26 7'*/($/&//6. 
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�'&4 . “"7*� ,3/&//6” - 8!&1 ,3?*)*, 8�(#�./*, "7*� ,3/&//6 8,*#(/-6 

5*;& 1"4( !*26)/"4* 8� '�:"/*$ /�! ./ ?(: 2(24&5 $*/4'*,= !*24"7" 0: 7*4' 1/* 

1 ,3?& #�2", 9*1 8,�5�4( 0:. �,& *:*'*//� 2()/�, 8�- 6 4&; 5*;& !*7*5*)4(, 

7&'&��;/* 8��!6$( �($*'(24�//= 7*4";/(: 2('&/( 4� 2� 4,*�   /!($�4*'(. 

�*1"!*�� &%&$4(�/*)* 8�:(24" 1"!3-6$*)* *1'>$4� '*87*#(/�>4326 8 �/�, 8" 

*2/*�/(: ?,6: � 7'*/($/&//6 � 1"! �,=. �� !�/(5( 2,";1( 1&87&$(: 50% 

�(7�!$ � )'�1 ;/($( 7'*/($�=43 " 7'(5 9&//6 #&'&8 !�&'  4� � $/�; 7'*/($/&//6 

�2&'&!(/" 1&8 '*81(446 2$,� 12%; #&'&8 '"./"��//6 !�&'/*)* 7*,*4/� 12% #( 

8�5*$� 12%. 

	2/�9&//6 1"!3-6$*)* *1'>$4� *:*'*//*= 2()/�, 8�- >= *8/�#�> 

!(%&'&/- .*��/& $*57,&$2 8�:*! �, $"!( �:*!643:  

$�4&)*'(8�- 6 *1'>$4�;  

�(8/�#&//6 !*24�4/*24  4&:/ #/(: 8�2*1 � *:*'*/( (*:*'*/� 7&'(5&4'�, 

*:*'*/� *2/*�/(: 7'(5 9&/3, *:*'*//& � !&*27*24&'&;&//6, 2(24&5( $*/4'*,= 

!*24"7" 4�  /.); 

7'*&$4"��//6; 

5*/4�;.  

�&4&$4*'( 1&87&$(. 	:*'*//  27*� 9"��# , 7* 2"4 , > �($*/��#(5( 

7'(24'*65( 8 ' 8/(5 7'(/-(7*5 ! 0, 6$  '&�)"=43 /� ' 8/  ! 0 7*'"?/($�: '*81(446 

2$,�, /�2(,3/(-3$& � !$'(446 !�&'&. #( � $/�, 7*6�� 7*'"?/($� � 8*/  ! 0 !�4#($�, 

27'*1( 7'*1(446 24 /(   4.!. 


*/4�$4/  *:*'*//  27*� 9"��# : 5�)/ 4/(. $*/4�$4, "!�'/(. $*/4�$4, 

� 1'�- ./(., 4'(�*;/  $/*7$(. 

�&8$*/4�$4/  *:*'*//  27*� 9"��# : �$"24(#/ , ",34'�8�"$*� , >5/ 2/ , 

 /%'�#&'�*/ , 5 $'*:�(,3*� . 


' 5 4*)*, �2  *:*'*//  !�4#($( 5*;/� '*8! ,(4( 8� 7'(/-(7*5 � !5 //*24  

27*2*1" 7&'&!�#  /� 7'(.5�#: 

1&8�!'&2/  *:*'*//  27*� 9"��# . � 2(24&5�:, !& �($*'(24*�"=4326 

1&8�!'&2/  27*� 9"��# , 2()/�,( )&/&'"=4326 !(2$'&4/*= 85 /*= *7 ' 

&,&$4'(#/*)* ,�/-=)� 8� "5*�(, 9* &/&') 6 /�!:*!(43 � ! 7'(.5�,3/*-$&'"=#*)* 

7'(24'*=,   !* $*/4'*,&'� $*/4"'" 2()/�, 8�- 0 7&'&!�=43 ,(?& 4�$  2()/�,( 
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24�/" ?,&.%": "*1'(�", "$*'*4$& 8�5($�//6", "/*'5�" ("7 !:*7,&//6", "8/6446", 

"7'*/($/&//6")   4.!.. �,& /�1�)�4* ��;,(� ?& 4&, 9* /& 7&'&!�>4326. �/%*'5�- 6 

7'* 24�/ *:*'*//*)* 27*� 9"��#� /& 7&'&!�>4326. �*14*, 6$9* !�4#($ 8 #�2*5 

�(.!& 8 ,�!", �( /�� 43 /& ! 8/�>4&23 7'* -&. �&, 8� 2/*, �&,(#&8/(. /&!*, $ 

1&8�!'&2/(: 2(24&5. � - ,*5" /(/  1&8�!'&2/  2(24&5( ���;�=4326 8�24�' ,(5(, 

4� .*)* �($*'(24�//6 5�> *1*�'68$*�& *1)'"/4"��//6, 7'(#(/"; 

�!'&2/  *:*'*//  27*� 9"��# . �&'&��)� �!'&2/(: 27*� 9"��# �: - !&4&$4*' 

;(�(4326 � ! �!'&2/*)* ?,&.%"; 7*24 ./(. $*/4'*,3 24�/" 27*� 9"��#�; 7'*24*4� 

/�,�?4"��//6, ��4*5�4(#/& �(6�,&//6 4� �!'&2�- 6 27*� 9"��# � " , / 0 8� 

�!'&2*= !�4#($;  /4&'%&.2/� , / 6 8 $ ,3-&�*= �!'&2�- >= !*8�*,6> "/($/"4( 

�(:*!" 8 ,�!" �2 >0 , / 0 " '�8  �(:*!" 8 ,�!" *!/*)* !�4#($�. �&!*, $( �!'&2/(: 

27*� 9"��# �: �(9� ��'4 243 "24�4$"��//6; �(9� - /� 5*/4�;/(: '*1 4; 

'�! *$�/�,3/  (1&8!'*4*� ) *:*'*//  27*� 9"��# . 	:*'*//  27*� 9"��#  

�"! *$�/�," 9& /�8(��=43 1&8!'*4*�(5(, 6$ �(!/* 8  5&/� �*/( �($*'(24*�"=43 

'�! *2()/�, 8�5 243 $�1&,=. � -3*5" 0:/6 )*,*�/� 7&'&��)�   )*,*�/(. /&!*, $. 


' 5 4*)* ��;,(�*, 9* !&4&$4*'( '�! *$�/�," 5*;"43 1"4( ,(?& �!'&2/(5(. �,6 

;(�,&//6 !&4&$4*' � '�! *$�/�, �, 4.$. 6$ 7'��(,*, �($*'(24*�">4326 �1"!*��/(. 

��4*/*5/(. &,&5&/4 ;(�,&//6 (�$"5",64*'). �&'&��)( - 8��!6$( �($*'(24�//= 

1&8!'*4*�*0 4&:/*,*) 0 7&'&!�#  !�/(:, /&5�> /&*1: !/*24  7'*$,�!�4( $�1&,3 !* 

!�4#($ �, 9* > 7'(��1,(�(5 ��' �/4*5 !,6 1"!(/$ � 4� $��'4('  8 �;& 8'*1,&/(5 

'&5*/4*5. �&!*, $( - !*2(43 ,&)$* 8�),"?(4( '�! *2()/�,, 4(5 2�5(5 

7&'&?$*!;�=#( 7&'&!�#  2()/�, 4'(�*)( � ! !�4#($�; 

$*/4�$4/  7*� !*5,&//6. �(:*!6#( 8 /�8�(, $*/4�$4/  27*� 9"��#  – -& 4 , 

9* )&/&'"=43 4'(�*;/" 7*! = " '�8  $*/4�$4" 7*'"?/($� 8 8�:(9&/� 7*�&':/6.  

��)/ 4/(. $*/4�$4 - 5�)/ 4*$*/4�$4/  27*� 9"��#  7'(8/�#&/  !,6 

1,*$"��//6 7*�&':*/3, 6$  � !$'(4  - !�&' , � $/�, �&/4(,6- ./  ,=$(, )�'�;/  

�*'*4� 4�  /?  *4�*'(, 9* 5�=43 #�24(/", 9* � !$'(��>4326. �'(/-(7 ! 0 7'*24(. 

  4*5" &%&$4(�/(., 6$9* !�&'  7 ! *:*'*/*=, 4* 6$9* 0: 8,�5�4( �1* � ! 5$/"4(   

7*4 5 � !#(/(4( !�&' , �( *4'(5�>4& 2()/�, 4'(�*)(. 
*/24'"$4(�/* 

5�)/ 4*$*/4�$4/(. 27*� 9"��# 2$,�!�>4326 8 )&'$*/� – )&'5&4(#/*0 2$,6/$(, 

4'"1$(  8 8�$' 7,&/(5( �2&'&!(/  5�)/ 4*$&'*��/(5( $*/4�$4�5( 4� 5�)/ 4. �  
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!&4�,  '*85 9&/  " *!/�$*�(: 7,�24($*�(: $*'7"2�: 7'65*$"4/(: #( 

-(, /!'(#/(:. ��)/ 4 7*�(/&/ 1"4( 8�$' 7,&/(. /� 7*�&':/ , 9* � !$'(��>4326, � 

)&'$*/ — /� /&'":*5 ., 4*5" 4�$(5 #(/*5, 9*1 " 8�$'(4*5" 24�/  !�  #�24(/( 

!&4&$4*'� 81 )�,(26.  

�&4&$4*'( "!�'/*-$*/4�$4/  - -&. 4(7 !�4#($� �($*'(24*�">4326 !,6 

8�:(24" 2$,6/(: 7*�&':*/3 � ! '"./"��//6, � $/� 4� 2$,� � *2/*�/*5" 8�:(9&/  

!�4#($�5( "!�'". �!�'/*-$*/4�$4/  27*� 9"��#  �24�/*�,==4326 /� 7*�&':/  

2$,�, 9* 8�:(9�>4326,   7'(8/�#&/  !,6 '&>24'�- 0 � 1'�- ..  

� 1'�- ./  !&4&$4*'( - 7'(8/�#&/  � 1'*#"4,(�  27*� 9"��#  !,6 8�:(24" � ! 

8,*5" 4� '"./"��//6 1"! �&,3/(: $*/24'"$- . 1"! �, , 4�$(: 6$: 1&4*//  4� 

-&),6/  24 /( 4� 7&'&$'(446, $*/24'"$- 0 8 !&'&�*, %�/&'�, ���, � $*//  '&? 4$( 

4� 1�)�4*  /?(: 2"- ,3/(: 7*�&':*/3 1"! �, . ��4#($(, #"4,(�  !* � 1'�- 0 

'&�)"=43 /� � 1'�- = 7*�&':*/3 � ! "!�' � 4�  /?(: 27'*1 '"./"��//6. �'(/-(7 

'*1*4( !&4&$4*' � � 1'�- 0 8�2/*��/(. /� 7'>8*&,&$4'(#/(. &%&$4, 9* 7*,6)�> " 

85 /  &,&$4'(#/*)* 2()/�," 7'( � 1'�- 0 7'>8*&,&5&/4�. 
*,( #"4,(�� 7,�24(/� 

27'(.5�=#( � 1'�- =, � / )&/&'"> 85 //" /�7'")". ��,  2:&5� !&4&$4*'� % ,34'"> 

7*4' 1/(. #�24*4/(. ! �7�8*/, �(6�,6> .*)* /�6�/ 243 2()/�,", 9* 7&'&�(9"> 

7&�/(. 7*' ) 4� )&/&'"> 2()/�, 4'(�*)(.  

�'(�*;/� $/*7$� - !*2(43 7'*24(. 7'(24' ., 6$(. � !/*2(4326 !* '"#/(: #( 

/*;/(: 27*� 9"��# � *:*'*//*0 2()/�, 8�- 0. ���' ./� 2()/�, 8�- 6 �$,=#&/� " 

2$,�!  *:*'*//(: 2(24&5, 4'(�*;/  $/*7$( 7 !$,=#�=4326 *$'&5(5 ?,&.%*5 8 

*7- >= «1&8 7'��� 8/6446». �'(�*;/(. $/*7$� *1*�'68$*�* � !*1'�;�>4326 /� 

7",34  $&'"��//6 �/"4' ?/3*= *:*'*/*=, � 4�$*; /� 7",34  -&/4'�, 8*��/*)* 

27*24&'&;&//6 7*, - 0 

�&8$*/4�$4/  !&4&$4*'( - -&. 4(7 27*� 9"��#� %*'5"> 4'(�*;/" 7*! = 7'( 

7*6�  8,*�5(2/($� � 8*/ , 9* *:*'*/6>4326 1&8 7'65(. $*/4�$4 ,=!(/(  8 

7*�&':/65(.  

�$"24(#/  !&4&$4*'( - 7'(/-(7 '*1*4( �$"24(#/(: *:*'*//(: 27*� 9"��# � 

8�2/*��/(. /� �($*'(24�//  �$"24(#/(: :�(,3 8�"$*�*)* 4� ",34'�8�"$*�*)* 

! �7�8*/ �. � 7&'?*5" �(7�!$" � / 7�2(�/(.. �$"24(#/(. 27*� 9"��# �,*�,=> 

8�"$*�  :�(,  " #"4/*5" 8�"$*�*5" ! �7�8*/  7 2,6 4*)*, 6$ 8,*�5(2/($ 8'"./"> 
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1"!3-6$" 7*�&':/=. � !'")*5" �(7�!$" �$4(�/(. �$"24(#/(. 27*� 9"��# 

�(7'*5 /=> :�(,  ",34'�8�"$*�*)* ! �7�8*/" /� #�24*4  18 – 60 $�-, 9* 

�(/($�=43 " '&8",34�4   /4&'%&'&/- 0 7'65(:   � !1(4(: :�(,3 " 7'(5 9&// , 

8��/  «24*6#  :�(, ». � '�8  7*6�( ,=!(/( " 8*/  ! 0 !�4#($� 85 /=>4326 

$*/% )"'�- 6 «24*6#(: :�(,3», *4;&,   ' �&/3 �$"24(#/*)* 2()/�,", 27'(.5�/*)* 

7'(.5�#&5.  

�,34'�8�"$*�  !�4#($( - ",34'�8�"$*�  �$4(�/  *:*'*//  27*� 9"��#  ' !$* 

�($*'(24*�">4326 7 ! #�2 7'*&$4"��//6 '&�,3/(: *1'>$4 �. �& 7*�'68�/* 8 

*2*1,(�*2465( 7*?('&//6 ",34'�8�"$*�(: :�(,3, �*/( ?�(!$* 8�4":�=43   ,&)$* 

�1('�=4326 1"!3-6$(5( 7*�&':/65(. ��7'($,�!, �&,($  5&1,  � $ 5/�4  

!&%*'5"=4326 $*/% )"'�- 6 8*/( �(6�,&//6 7'(,�!", � $(,(5 /� 24 /  8/(;"> 

!�,3/ 243 ! 0 ",34'�8�"$*�*)* 27*� 9"��#� /& 1 ,3?& 25%. �* 7'(/-(7 '*1*4( 

",34'�8�"$*�(: 27*� 9"��# � 7*,6)�> � 4*5", 9* !�4#($( $*/4'*,= )"#/*24  

�($*'(24*�"=4326 !,6 �(6�,&//6 7*'"?/($� " 8*/  «24*6#*0 :�(, ».  

@5/ 2/  !&4&$4*'( - >5/ 2/  *:*'*//  27*� 9"��#  � !/*264326 !* 7'(24'*0, 

6$  $*/4'*,==43 7�'�5&4'( &,&$4'(#/*0 , / 0 (>5/ 243,  /!"$4(�/ 243, 

7'*� !/ 243). �*/( �($*'(24*�"=43 &%&$4 85 /( :�'�$4&'(24($( &,&$4'(#/*)* 

7*,6 �/4&//*)* 7'(24'*= 9*!* 8&5,  � '�8  /�1,(;&//6 7*'"?/($� !* 8*/( �1* 

*1'>$4� �1* 0: 4*'$�//6, 8�:(9&/�, 2(24&5� % $2"> 85 /" &,&$4'(#/*0 7*4";/*24  

�/4&//*)* 7'(24'*= 4� %*'5"> 2()/�, 4'(�*)(. �$ #"4,(�(. &,&5&/4( �1* �/4&/( 

5*;"43 1"4( �($*'(24�/ : 5&4�,&�  $*/24'"$- 0 7'(5 9&//6, 5&4�,&�  !�&'/  

*4�*'( ("$*2(, !�&' ), � $*//  A'�4(, 2&.%(, 5&4�,&�  24&,�; , '�5( !,6 $�'4(/ " 

%*,38 , !�&'/  '"#$( 4�  /?� 5&4�,&�� %"'/ 4"'�.  

�/%'�#&'�*/  (��) !&4&$4*'(  - 24�,( !";& 7*7",6'/(5( /� '(/$" *:*'*//*0 

2()/�, 8�- 0 6$ !&4&$4*'( '":". �*/( 1"��=43 �$4(�/(5( 4� 7�2(�/(5(, 

*!/*7*8(- ./(5( 4� !�*7*8(- ./(5(. ��.#�24 ?& 7�2(�/   /%'�#&'�*/  

27*� 9"��#  �($*'(24*�"=4326 � 2(24&5�: �/"4' ?/3*0 1&87&$( 6$ !'")� , / 6 

8�:(24" !,6 "7'��, //6 '":*5 " 7'(5 9&// . �!&6 7*,6)�> � 4*5", 9* 6$9* 

8,*�5(2/($ 6$(5*23 #(/*5 7*!*,�> 7&'?" , / = 8�:(24" (� $/� 4� !�&' ), 4* .*)* 

�: ! !* $ 5/�4( *1*�'68$*�* �($,(#& 27'�-=��//6 !�4#($� '":". �/%'�#&'�*/  

!&4&$4*'( 4&; �($*'(24*�"=4326 !,6 ��4*5�4(8�- 0 2(24&5 *2� 4,&//6 4� $, 5�4" 
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(*7�,&//6 4� $*/!(- =��//6) " $��'4('�:, ;(4,*�(: 1"!(/$ � 4� $*5&'- ./*0 

/&'":*5*24 . ��2(�/  �� 27*� 9"��#  '&�)"=43 /� 4&7,*�& �(7'*5 /=��//6 

,=!(/( " 8*/  �(6�,&//6. � '*7'(.5�# �2&'&!(/  !�4#($� �(5 '=> %*/*�& 

4&7,*�& �(7'*5 /=��//6   7&'&4�*'=> .*)* � &,&$4'(#/(. 2()/�,. �"!3-6$& 

5�4&' �,3/& 4 ,*, 4&57&'�4"'� 6$*)* � !' 8/6>4326 � ! �12*,=4/*)* /",6, 

�(7'*5 /=> &,&$4'*5�)/ 4/& �(7'*5 /=��//6. �$4(�/(. �� !&4&$4*'( /�,&;�43 

!* 8�2*1 � '�! �- ./*)* 8�:(24". �$ 7'��(,*, -& !�*7*8(- ./  2(24&5(, � 6$(: 

�(7'*5 /=��# 4� 7'(.5�# '*8$(!�/  ' 8/(5( 1"!(/$�5(. ��! ./ 243 4� 4*#/ 243 

'*1*4( 4�$*0 2(24&5( 8�,&;(43 � ! 4*#/*24  "24�/*�$( �(7'*5 /=��#� 4� 

7'(.5�#� " 7'65 . �(!(5*24  *!(/ � ! *!/*)*. ��$(5 #(/*5, 7'*5 /3 �1* 

�24�/*�,=>4326 5 ; �(7'*5 /=��#&5 4� 7'(.5�#&5 2"- ,3/� 8�� 2� 

&,&$4'*5�)/ 4/*)* �(7'*5 /=��//6 �  /%'�#&'�*/*5" ! �7�8*/ . �*;/� 2$�8�4(, 

9* �$4(�/  ��-!&4&$4*'( 5�=43 , / ./� 8*/� �(6�,&//6.  

�&4&$4*'( '�! *:�(,3 - 7'(/-(7 '*1*4( '�! *:�(,3*�*)* !&4&$4*'� 

A'"/4">4326 /� �($*'(24�//  &,&$4'*5�)/ 4/& �(7'*5 /=��//6 ���-! �7�8*/", 

9* 24�*'=> 4'(�(5 '/" 8*/" �(6�,&//6 &, 74(#/*0 %*'5(,   2()/�, 4'(�*)( 

%*'5">4326, $*,( #&'&8 7*6�" 7*'"?/($� � 8*/  �(6�,&//6 �(/($�> ' 8/(-6 5 ; 

7�!�=#*=   � !1(4*= :�(,65( (&%&$4 �*7,&'). 	23 #*5" !&4&$4*'( '�! *:�(,3 

4�$*; /�8(��=43 5 $'*:�(,3*�(5( �1* ��� (",34'��(2*$*#�24*4/(5() 

!&4&$4*'�5(. 


*51 /*��/  !&4&$4*'( - 7*>!/�//6 ' 8/(: 7'(/-(7 � '*1*4( � *!/*5" 

!&4&$4*'  - *!(/  8 � !5 //(: 27*2*1 � 85&/?(4( $ ,3$ 243 7*5(,$*�(: 

27'�-3*�"��//6. 
*51 /*��/(. !&4&$4*' � !24&;"> *!(/ 7�'�5&4', �,& 

�($*'(24*�"> ' 8/  % 8(#/  7'(/-(7(. 

 

1.1 ���0� �������� ��� �/ �4����� 

	�� �/� �4����� "�0��" 

«AJAX Systems» — "$'�0/23$(. '*8'*1/($ 4� �('*1/($ 6$ 2/(: 

&,&$4'*//(: 2(24&5 1&8!'*4*�*)* 8�:(24" 4� ��4*5�4(8�- 0, �2& *1,�!/�//6, 

7'*)'�5/& 8�1&87&#&//6 4� ,*) $� 2(24&5( 7*�/ 24= '*8'*1,&/  � �$'�0/ . @ 

, !&'*5 " )�,"8  �('*1/($ � 2(24&5 1&8!'*4*�*)* *:*'*//*)* *1,�!/�//6 [2]. 
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"AJAX Systems" - -& 7'*!"5�/� $*/24'"$- 6, �(2*$� 6$ 243 �($*/�//6, 

/�! ./ 243 '*1*4( /� �&,($(: � !24�/6:, !�4#($( 5�=43 ",34'�2"#�2/" 

�(2*$*/�! ./" 2(24&5" ?(%'*��/*)* 8�'68$", 9* !*8�*,6> "27 ?/* 7'�-=��4( � 

5&;�: !&$ ,3$*: 7*�&': � �1* /� � !24�/  !* 2000 5 /� � !$'(4 . 5 2-&�*24 . 

 

 

�(2"/*$ 1.1 – �(24&5� *:*'*/( «�6$2» [2] 

�&:/*,*) 6 Jeweller !*8�*,6> *7(4"��4( �2  &,&5&/4( 2(24&5( 8  /4&'��,*5 � 

12 2&$"/!, )�'�/4"=#( /�6�/ 243 2()/�, � � ! "2 : !�4#($ �, 2(24&5� /� *2/*�  

�,)*'(45" DeliverAnyway !*8�*,6> 85 /=��4( #�24*4" 7&'&!�#  2()/�, � � ! 

!�4#($ � 8� /�6�/*24  7&'&?$*!(. 

	2*1,(�� "��)� 1",� 7'(! ,&/� &/&')*&%&$4(�/*24  – 4&'5 / 2,";1( 1�4�'&0 

!�4#($� 24�/*�(43 !* 7 '*$ �. 

Ajax Hub - 7 !�(9"> 7'*!"$4(�/ 243 $*;/*)* 7'(24'*= " 5&'&; . 


*/-&/4'�4*' $*/4'*,=> �2  7'(24'*0 4� 81('�> !�/ , �($*'(24*�"=#( 7&'&!*�" 

4&:/*,*) = 1&8!'*4*�*)* 8�'68$" Jeweller . �(24&5� > 5*8$*5 2(24&5( 1&87&$( 4� 

��4*5�4(8�- 0 4� !*8�*,6> $&'"��4( 2(24&5*= #&'&8 �&1-1'�"8&', 5*1 ,3/(. 

4&,&%*/ �1* 25�'4%*/, 8�1&87&#"=#( 7'*24*4" �($*'(24�//6, /�! ./ 243 4� 

&,&)�/4/(. 4� 2"#�2/(. !(8�./, 6$(. 7'($'�2(43 1"!3-6$(.  /4&''>'. �"/$- 0:  

�(24&5� !*8�*,6> !*!���4( /*�  7'(24'*0 � *!(/ $, $ 8� !*7*5*)*= QR-

$*! �; 

��1 5*;& 7 !4'(5"��4( !* 100 7'(24'*0�; 

��*24*'*// . '�! *8�'68*$. 

�&8!'*4*�� 4&:/*,*) 6 Jeweller  8�1&87&#"> 5�$2(5�,3/" � !24�/3 5 ; 

!�4#($*5 4� -&/4'*5 "7'��, //6 – 2000 5; 
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�*4";/(. 7'*-&2*' ARM 8�1&87&#"> �2= /&*1: !/" *1'*1$" 4� ,*) $" !,6 

2(24&5/(: 8��!�/3. 

Ajax Hub 7'�-=> #&'&8 Ethernet 4� GSM/GPRS 


 ,3$ 243 $*'(24"��# � " 2(24&5  !* 10 

� !4'(5$� 7'*4*$*," 7 !$,=#&//6 ��� Contact ID 

	/*�,&//6 7'*?(�$( 4� 7'*)'�5/*)* 8�1&87&#&//6 1&8$*?4*�/  4� 

��4*5�4(#/ . 


*/-&/4'�4*' 81&' )�>  24*' = ;"'/�, � �2 : 2(24&5/(: 7*! .. 

��:(24 	� 2(24&5( � ! � '"2 � 4� �4*')/&/3. 

��2 '*1*4( 7�/&,  1&8 5&'&;  220� !* 7 )*!(/(. 


*, ' $*'7"2": #*'/(., 1 ,(.. 

�'*!"5�/& $' 7,&//6 !,6 7'*24*4( �24�/*�,&//6. 


*57,&$4"��//6 2(24&5� 1&87&$( «�6$2» 5*;& 1"4( ' 8/�. � 8�,&;/*24  

8�5*�,&//6 5*;& 1"4( *2/�9&/� 4�$(5( !*!�4$*�(5( &,&5&/4�5(:  

�&8!'*4*�� 2&/2*'/� $,�� �4"'� Ajax KeyPad; 

�&8!'*4*�(. 1'&,*$ Ajax SpaceControl; 

�&8!'*4*�(. -(%'*�(. ��-!�4#($ Ajax MotionProtect; 

Ajax CombiProtect 1&8!'*4*�(. -(%'*�(. $*51 /*��/(. ��-!�4#($ 4� !�4#($ 

'*81(446 2$,�; 

Ajax DoorProtect 7*4";/(. 1&8!'*4*�(. 5�)/ 4*$*/4�$4/(. !�4#($; 

�&8!'*4*�(. !�4#($ '*81(446 2$,� Ajax GlassProtect; 

�",(#/� 1&8!'*4*�� 2('&/� Ajax StreetSiren !* 113 !�; 

�*5�?/6 1&8!'*4*�� 2('&/� Ajax HomeSiren; 

Ajax WallSwitch - $*/4'*,&' !,6 $&'"��//6 4&:/ $*=; 

Ajax LeaksProtect - 1&8!'*4*�(. !�4#($ �(6�,&//6 8�4*7,&//6; 

Ajax FireProtect - 1&8!'*4*�(. !�4#($ �(5". 

 

	�� �/� �4����� "��%��"[3] 

�'(8/�#&/(. !,6 �24�/*�,&//6 "2&'&!(/  7'(5 9&/3. � 1�8*� . $*57,&$4�- 0 

5�> 7",34 "7'��, //6, !�4#($ � !$'(446 !�&'&.,  /%'�#&'�*/(. !�4#($ '":" 4� 

1�4�'&6 7 �# [3]. � / > 4(7*�*= 2(24&5*=. 
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��4#($( 7 !$,=#�=4326 8� !*7*5*)*= $�1&, �. ��8*�� $*/% )"'�- 6 2(24&5( 

7'&!24��,&/� 5�,=/$" 1.2. 	2/*�/(5 &,&5&/4*5 > 7�/&,3 $&'"��//6. � !4'(5"> 

'*1*4" � $�/�,�: 8�'68$" GSM /� !�*: SIM-$�'4$�:. 
' 5 7&'&!�#   /%*'5�- 0 /� 

7",34 *:*'*/( -&. 7'(24' . /�!�> SMS-7*� !*5,&//6 /� 7&�/  /*5&'(. � !4'(5"> 

#*4('( 8*/( 4'(�*)(. ��!�> 5*;,(� 243 '&�, 8"��4( *:*'*/" /&�&,($(: *1'>$4 �: 

$��'4(', 7'(��4/(: 1"!(/$ �, *% 2 �, 5�)�8(/ � 4*9*. 

 

�(2"/*$ 1.2 – �(24&5� *:*'*/( «	��	�» [3] 

�*8�*,6> $&'"��4( #*4('5� ?,&.%�5( 2()/�, 8�- 0 4� 4�57&'/*= 8*/*=. 

�/6446 4� �24�/*�,&//6 8! .2/=>4326 $*!*5  8 �(/*2/*0 $,�� �4"'(, � 4�$*; 

5�)/ 4/(5( $�'4�5(. ��,�?4"��//6 7'(24'*= 8! .2/=>4326 8 $,�� �4"'( 8� 

'*8! ,�5( 4� 8� !*7*5*)*= USB-7'*)'�5�4*'�. ��$(5 #(/*5, -& 4(7*�� 2(24&5�, 

6$� �($*/"> 2�*0 8��!�//6 4� 5�> /&�(2*$" - /". 

 

	�� �/� �4����� PowerMax Pro [4]  

Visonic Ltd – 5 ;/�'*!/(. '*8'*1/($ 4� �('*1/($ �(2*$*6$ 2/(: 

&,&$4'*//(: 2(24&5 1&87&$(. 
*57�/ 6 Visonic Ltd 1",� 8�2/*��/� " 1973 '*-  � 

�8'�0, . � 2005 '*$"   !* 23*)*!/  Visonic > *!/(5 8 , !&' � 2&'&! �('*1/($ � 
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*:*'*//*)* *1,�!/�//6. ��.1 ,3?*0 7*7",6'/*24  $*57�/ 6 /�1",� " 2%&'  

7'*&$4"��//6 4� �('*1/(-4�� 2(24&5 1&87&$( '�! *$�/�, �. 

�7*;(��#  8 "23*)* 2� 4" �(2*$* *- /(,( 7&'&��)( '�! *$�/�,3/*)* 

*1,�!/�//6 2&' 0 PowerMax. 

�'&5 �,3/� 7�/&,3 $&'"��//6 '�! *$�/�,*5 PowerMax Pro (7'(�&!&/* /� 

'(2. 1.3.)  !&�,3/& ' ?&//6 !,6 8�1&87&#&//6 1&87&$( 1&8!'*4*�(: 5&'&;, 9* 

8�1&87&#"> �12*,=4/* /*�(. ' �&/3 )/"#$*24 , 5*;,(�*24&. 7 !$,=#&//6 4� 

24(,= " 2� 4  !*5�?/3*0 1&87&$(. �(24&5� !*8�*,6> �,�2/($�5 7&'&),6!�4( 4� 

$*/4'*,=��4( 2�*0 1"!(/$( 8 1"!3-6$*0 4*#$( 2� 4" #&'&8 �&1-1'�"8&' �1* 

5*1 ,3/(. 4&,&%*/, 8�1&87&#"=#( 7'*24*4" �($*'(24�//6 4� /�! ./ 243, � 4�$*; 

&,&)�/4/(. 4� 2"#�2/(. !(8�./. 

 

 

�(2"/*$ 1.3 – �(24&5� *:*'*/( «PowerMaxPro» [4] 

 

�*8?('&/  5*;,(�*24  PowerMaxPro: 

GSM $�/�,. � $*'7"2  7�/&,  '*85 9&/* GSM-5*!",3  8 �/"4' ?/3*= 

�/4&/*=. �$9* ' �&/3 2()/�," � ! 1�8*�*0 24�/- 0 /&!*24�4/ ., /� 7,�4  > )/ 8!* 

7 !$,=#&//6 8*�/ ?/3*0 �/4&/(. 

�*'4 RS-232. PowerMaxPro *4'(5"> !�� 7*'4( RS-232 7 ! #�2 �24�/*�,&//6 

!*!�4$*�*)* 5*!",6. �&7&' !* �
� 5*;/� 7 !$,=#(4( $ ,3$� 7'(24'*0� 

*!/*#�2/*. ��7'($,�!, 4�$  6$ 5*!",3 PowerLink (7&'&!�#� � !&*) 4� 7&'&!���# 

'�! *$�/�," GPRS 2(24&5( !,6 7&'&!�#  7*� !*5,&/3 /� ���. 
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�*!",3 5*�/*0 7 !4'(5$(. 

�7'��, //6 1"!(/$*5. ��)�4* %"/$- . 7�/&,  /�,&;�43 !* 00 �($*'(24�//6 � 

2(24&5  «�*8"5/(. ! 5». �*1"!*�� 4�$*0 2(24&5( 8! .2/=>4326 /� 1�8  5*!", � 

!*5�?/3*0 ��4*5�4($( �10, 6$  7 !$,=#�=4326 !*  2/"=#*0 � 1"!(/$" 

&,&$4'*5&'&;  220 �. �23*)*  8 2(24&5*= 5*;& 7'�-=��4( !* 16 )'"7 $&'*��/(: 

5*!", �. 

�"5 2/ 243. B('*$(. 27&$4' 2"5 2/*)* *1,�!/�//6. 

� !4'(5">: 

28 1&8!'*4*�(: + 2 7'*� !/  8*/( 

2 1&8!'*4*�  !�*24*'*//  2('&/( - MCS 730/720 

2 1&8!'*4*�  !�*24*'*//  $,�� �4"'( - MKP 150 

8 1&8!'*4*�(: $,�� ? $&'"��//6 - MCT 234/237 

8 1&8$*/4�$4/(: $�'4*$ (**7- 6) 

8 1&8!'*4*�(: $,�� �4"' !,6 $&'"��//6 - MCM 140 

�10 - !,6 !*5�?/3*0 ��4*5�4(8�- 0 "�*8"5/(. ! 5" (!* 15 5*!", � �-10) 

�/4&)'�- 6 8 GSM/GPRS �!�74&'�5( 

�/4&)'�- 6 8 5&'&;/(5 $*5"/ $�4*'*5 + 4 $�5&'(. 

 

)�1��� ��� ��� �/� �4����� Jablotron [5]  


*57�/ 6 Jablotron 8�2/*��/� " 1990 '*- , '*8'*1,6> 4� �('*1,6> �,�2/" 

7'*!"$- = !,6 '(/$" &,&$4'*//(: 2(24&5 1&87&$(. �2*'4(5&/4 7'*!"$- 0 

24�*'&/(. !,6 8�!*�*,&//6 7*4'&1 8'*24�=#*)* '(/$" 2(24&5 1&87&$(. Jablotron 

Group 5�> 2(24&5" $*/4'*,= 6$*24 , 6$� � !7*� !�> �(5*)�5 ISO 9001:2000, 

7'*7*/"> �(2*$*6$ 2/" 7'*!"$- =, �()*4*�,&/" 8� $*/4'*,3*��/*= 4&:/*,*) >=. 

� 2005 '*-  1",� 8�2/*��/� $*57�/ 6 JabloCom, 9* 27&- �, 8">4326 /� 

7'*&$4"��// , '*8'*1-  4� �('*1/(-4�  GSM-4&'5 /�, �, 4�$(: 6$ «24�- */�'/  

5*1 ,3/ », 7'(24'*0� 8�'68$", *1'*1$( )*,*2" 4� 8*1'�;&/3, 5&'&; 8�'68$" 4� 

' ?&/3 !,6 -&/4'�, 8*��/*)* 5*/ 4*'(/)". 

JA-100 – '&�*,=- ./� 1&8!'*4*�� 2(24&5�, 7'(8/�#&/� !,6 8�:(24" *1'>$4 � 

(!(� '(2. 1.4). � !:*!(43 !,6 1"!3-6$(: *1'>$4 � *:*'*/(, � ! ;(4,*�(: 7'(5 9&/3 
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!* 8��*! �, 5�)�8(/ � 4� *% 2 �. �(24&5� 5*;& 27*� 9�4( 7'* 8,*, 7*;&;", 46;$(. 

24�/ 8!*'*�'6, /�7�! 4�  /?  &$24'&5�,3/  2(4"�- 0. 

 

 

�(2"/*$ 1.4 – �(24&5� *:*'*/( «JA-100» [5] 

 

�(24&5� JA-100 7'*7*/"> 5*;,(� 243 ��4*5�4(8�- 0 «�*8"5/(. ! 5» 

(!(24�/- ./& $&'"��//6 4&:/ $*=, $&'"��//6 *7�,&//65, �$,=#&//6 4&:/ $( 7'( 

27'�-3*�"��//  !�4#($� '":", !�4#($� � !$'(446 �1* 1'&,*$� !(24�/- ./*)* 

$&'"��//6). 

 

1.2 ���0� �������� ��� �/ �4������4 �� 6�� 7��/� «��!
%��» 

GSM �4������ ��� �/� ��0 ��/� �� ,�1� Arduino [6] 

	:*'*//� 2(24&5�  8 "!*2$*/�,&//65 2(24&5( 8�7*1 )�//6 1"!3-6$(: 27'*1 

7'*/($/&//6 8,*! 0�. � '*8'*1,&/*5" *:*'*//*5" 7'(24'*0 �($*'(24*�">4326 

2(24&5� /� *2/*�  4&:/*,*) 0 GSM (Global System for Mobile Communications). 

� 1"!(/$" 5*;/� �24�/*�(4( *:*'*//(. 7'(24' .. ��4#($  /4&'%&.2" 

*:*'*//*0 2()/�, 8�- 0 4�$*; 7 !$,=#�>4326 !* 2(24&5( 1&87&$( /� 1�8  

$*/4'*,&'� (!(� '(2. 1.5.). 

�'( 27'*1  �4*')/&//6 2(24&5� /�!2(,�> 7*7&'&!;"��,3/& 7*� !*5,&//6 

(SMS) /� 5*1 ,3/(. 4&,&%*/ �,�2/($� �1* 1"!3-6$(. 7*7&'&!/3* /�,�?4*��/(. 

5*1 ,3/(. 4&,&%*/ !,6 7*!�,3?*0 *1'*1$(. 
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�(2"/*$ 1.5 – GSM *:*'*//� 2(24&5� !,6 !*5" /� 1�8  Arduino [6] 

 

�(24&5� 1&87&$( 2$,�!�>4326 8 5 $'*$*/4'*,&'� Arduino Uno 4� 

24�/!�'4/*)* 5*!&5" SIM900A /� 1�8  GSM/GPRS. �26 2(24&5� 5*;& ;(�(4(23 

� ! 1"!3-6$*)* !;&'&,� ;(�,&//6/�$"5",64*'� 12 � 2 �. 

�(;#& 7'&!24��,&/* 2:&5" 2(24&5( 1&87&$( /� 1�8  Arduino '(2. 1.6. [7]= 

�*1*4� 2(24&5( 7*4'&1"> 7*62/&/3. 
*,( 7*!�>4326 ;(�,&//6, �*/� 

7&'&:*!(43 �  /?(. '&;(5. �'( 8�5($�//  $*/4�$4 � '*8'>5" J2 /� 7*4' 1/(. 

/*5&' 5*1 ,3/*)* 4&,&%*/" /�!2(,�>4326 8�7'*)'�5*��/& 7*7&'&!;"��,3/& 

7*� !*5,&//6. �* �: !/*)* )/ 8!� J2 5*;/� 7 !$,=#(4( 1"!3-6$(. !�4#($ 

�(6�,&//6 �4*')/&//6 (/�7'($,�!, 2� 4,*�(. *:*'*//(. 7'(,�! �1* !�4#($ '":"). 

��&'/ 43 "��)", 9* 2()/�, �$4(�/*)* /(83$*)* ' �/6 (L) /� $*/4�$4  1 )/ 8!� J2 

�$4(�"> 2()/�, 4'(�*)(. 


' 5 4*)*, !* 2(24&5( !*!�/* *7- */�,3/(. 7'(24' . «!8� /*$-1"!(,3/($». 

� / �$4(�"> 4&,&%*//(. !8� /*$, $*,( /�4(2$�> $/*7$" S2 (�1* $*,(  /?(. 

&,&$4'*//(. 1,*$  / - => 4'(�*)"). � 2,6 /�4(2$�//6 $/*7$( «!8� /*$» (S2) 

5*;/� 2$�2"��4( !8� /*$, /�4(2/"�?(  /?" $/*7$" S3 – $/*7$" «� !1 .». �= 
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*7- = 5*;/� �($*'(24*�"��4( !,6 7*!�#  2()/�," 7'* 7'*7"9&/(. !8� /*$ " '�8  

�4*')/&//6. 

 

 

�(2"/*$ 1.6 – �:&5� 2(24&5( 1&87&$( /� 1�8  Arduino [6] 

 

�:&5� !";& )/"#$�, 4*5" 5*;/� �($*'(24*�"��4( 1"!3-6$(. 5*!&5 

SIM900A  , 7,�4" Arduino Uno.  

 

GSM �������1���0 [7] 

GSM-2()/�, 8�- 6 7'(8/�#&/� !,6 *!/*#�2/*)* $&'"��//6 4'3*5� 

*:*'*//(5( !�4#($�5( 7 !'08! � 4� *7*� 9&//6 «)*27*!�'6» !8� /$*5 7'( 

27'�-3*�"��//  1"!3-6$*)* 8 /(:: 

1 �: ! – !�4#($ 7'�-=> 7'( 8�5($�//  /� $*'7"2. 

2 �: ! - !�4#($ 27'�-3*�"> /� 8�5($�//6 /� +12 � 

3 �: ! - !�4#($ 27'�-3*�"> 7'( *1'(�  ?,&.%". 

�,6 '*1*4( *:*'*//*0 2()/�, 8�- 0 GSM 7*4' 1&/ 1"!3-6$(. 5*1 ,3/(. 

4&,&%*/, 6$(. 5�> %"/$- = ?�(!$*)* /�1*'" 8�8!�,&) !3 8�7'*)'�5*��/(: 

/*5&' �. �:&5� GSM-2()/�, 8�- 6 7'(�&!&/� /� '(2. 1.7. 

 

A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  



     �'$. 

    

�(5. �'$. < !*$"5. � !7(2 ��4� 

 


��.�
��.140247.01.000 ��  
22 

 

 

�(2"/*$ 1.7 – �:&5� GSM-2()/�, 8�- 0 [7] 

 


,�� ?  ?�(!$*)* /�1*'" �($*'(24*�"=4326 !,6 $*;/*)* /*5&'�. 90% 

4&,&%*/ �, 6$  4'�7,6=4326, �;& 5�=43 -= %"/$- = 8� 8�5*�#"��//65, 7*4' 1/* 

7'*24* 00 �$4(�"��4(, 4*14* 8�7(2�4( � 24 ,3/($*�(. /*5&' !,6 !8� /$�. 	:*'*//� 

2()/�, 8�- 6 7 !$,=#�>4326 1&87*2&'&!/3* !* $/*7*$ 5*1 ,3/*)* 4&,&%*/", � 

4�$*; 2()/�," «��/ » /� 2(24&5/*5" '*8'>5 , 6$(. �($*'(24*�">4326 !,6 �/�, 8" 

'*1*#*)* 24�/" 4&,&%*/". � 5&4*= 8�1&87&#&//6 7*24 ./*)* 4� '*1*#*)* 24�/" 

4&,&%*/" " '�8  5*;,(�*)* 8/($/&//6 /�7'")( /� 4&,&%*/  � 7'*-&2  '*1*4( �1* 

.*)* � !$,=#&//6 8 /&8'*8"5 ,(: 7'(#(/ 2()/�, «��/ » 7*24 ./* $*/4'*,=>4326. 

�$9* 2()/�, "0", 4&,&%*/ "� 5$/&4326 7*2, !*�/(5 /�4(2$�//65 $/*7*$: 

- /�4(2$�>4326 7&'?� $/*7$� Power1, "4'(5">4326 5 2&$"/!, 7�"8� 5 2&$"/!, 

7*4 5 /�4(2$�>4326 !'")� $/*7$� Power2   "4'(5">4326 5 2&$"/!. 

�$4(��- 6 '&;(5" 8�:(24" 8! .2/=>4326 8� !*7*5*)*= 7&'&5($�#�. ��$'(4* 

– '&;(5 *:*'*/(. � !$'(� – 8�:(24" /&5�>. ��4'(5$� /� �(: ! (!�4#($( /& 

*7(4"=4326) – 60 2&$"/!. 7 2,6 7*24�/*�$( /� *:*'*/". 

� ! #�2 27'�-=��//6 1"!3-6$*)* !�4#($� 8�4'(5$� 24�/*�(43 30 2&$"/!. !* 

7*#�4$" 7'*-&2" /�1*'" 3 /*5&'(. �$9* 7'*46)*5 30 2&$"/! /& 7&'&�&24( 

4"51,&' " 7*,*;&//6 "�(5$/&/*", �$4(�">4326 '&;(5 !8� /$� /� 4'( /*5&'(. 
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�*1 /�1'�4( 7&'?(. /*5&', /�4(2/ 43   "4'(5".4& $,�� ?" Call_1 7'*46)*5 

1 2, 7*4 5 8'*1 43 7�"8" /� 1 2, � 7*4 5 /� 1 2 $,�� ?" Call_4 /�4(2/"4(. ��"8� 1 

:�. �,6 !'")*)* /*5&'� �($*'(24*�">4326  /?� $,�� ?� – /�4(2$�>4326 «Call_2»   

"4'(5">4326 1 2, 7*4 5 7�"8� 1 2   !�,  1 2. " Call _4" /�4(2/"4(.. ��"8� 1 :�. �,6 

4'&43*)* - " Call_3" /�4(2$�>4326 4� "4'(5">4326 1 2, 7*4 5 7�"8� 1 2   7*4 5 1 2. 

��4(2/"4* " Call_4". ��"8� 1 :�. �&. -($, 4'(#  7*�4*'=>4326. ��2*�  7�'�5&4'( 

4� 7*2, !*�/ 243 $,�-�/3 5*;/� 85 /(4( � $&'"=# . 7'*)'�5  5 $'*$*/4'*,&'�. 

 

)�������� ��� �/� �4����� �� ������ GSM [8] 

�"!(/$*�� 2(24&5� *:*'*/( /� *2/*�  GSM. 	2/*�/(5( $*57*/&/4�5( > 

!�4#($ PIR, Arduino, GSM-5*!",3 SIM800L, 2� 4,*! *! 4� 8"5&'. 

��4#($ PIR �(6�,6> '": /��$*,(?/ : *1'>$4 �, � !#"��=#( ' 8/(-= � ' �/6: 

 /%'�#&'�*/*)* �1* 7'*5&/(24*)* 4&7,�, 9* �(7'*5 /=>4326 -(5( *1'>$4�5(. � / 

8�1&87&#"> �(2*$" 7'*!"$4(�/ 243, �(6�,6=#( '": 1"!3-6$(: *1'>$4 � #( 

,=!23$*)* 4 ,� 7&'&! /(5. �"4 � / �($*'(24*�">4326 !,6 �(6�,&//6 8,*! 0� (1"!3-

6$(: ,=!&.). 
*,( :4*23 7 !:*!(43 !* !�4#($�, � / �(6�,6> '": 4� 8�1&87&#"> 

�(2*$" �(: !/" /�7'")". �6 �(: !/� /�7'")� /�!:*!(43 /� Arduino UNO, 6$(. > 

*2/*�/(5 5 $'*$*/4'*,&'*5, � / $&'"> �2 >= 2(24&5*=. 
*,( Arduino 8#(4"> -= 

�(2*$" �(: !/" /�7'")", � / � !7'��,6> $*5�/!( 5*!",= GSM !,6 /�!2(,�//6 

4&$24*�*)* 7*� !*5,&//6 SMS /� /*5&' 5*1 ,3/*)* 4&,&%*/" 7&�/*)* 

$*'(24"��#�. �� 4,*! *! 4� 8"5&' 7'�-==43 6$ 8�7*1 ;/   /!($�4*'(, 6$  

7*7&'&!;�=43 /�2, $*,( :4*23 /�5�)�>4326 "� .4( !* 1"!(/$". 

�,*$-2:&5� 2(24&5� *:*'*/( /� 1�8  GSM SIM800L 7'(�&!&/� /� '(2. 1.8., 

7'(/-(7*�� 2:&5� 7'(�&!&/� /� '(2. 1.9. 

�'(/-(7 '*1*4( 2(24&5(. � 2,6 7 !$,=#&//6 �2 : $*57*/&/4 � 8) !/* 8 

7'(/-(7*�*= 2:&5*= 4� 8���/4�;&//6 $*!" /� 7,�4" Arduino. 
*,( /� 2:&5" 

7*!�>4326 �: !/& ;(�,&//6, Arduino 7*#(/�> 7'�-=��4( $'*$ 8� $'*$*5 

� !7*� !/* !* 7'*)'�5(. 

�&'? 8� �2& Arduino 7 !$,=#�>4326 !* 5&'&;  8� !*7*5*)*= GSM-5*!",6 

SIM800L. 
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�(2"/*$ 1.8 – �,*$-2:&5� 2(24&5� *:*'*/( /� 1�8  GSM SIM800L [8] 

 

� 4*. ;& #�2 !�4#($ PIR 7*4'&1"> #�2" «7'*)' ��//6» � ! 20 !* 60 2&$"/! 

!,6 7'��(,3/*0 '*1*4(. �&. #�2 7*4' 1&/, 4*5" 9* !�4#($ PIR 5�> 4'(��, 243 #�2" 

�24�/*�,&//6, 7'*46)*5 -3*)* #�2" � / $�, 1'">4326 � !7*� !/* !* /��$*,(?/3*)* 

2&'&!*�(9� 4� 24�1 , 8">  /%'�#&'�*/(. !�4#($. 

 

�(2"/*$ 1.9 – �'(/-(7*�� 2:&5� 2(24&5� *:*'*/( /� 1�8  GSM SIM800L [8] 
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��5'64�.4&, 9* 7'*46)*5 -3*)* #�2" /&�&,($(. '": 7&'&! !�4#($*5 5*;& 

7'(8�&24( !* 7*5(,$( $�, 1'"��//6,   PIR !�4#($ 5*;& /& !�4( /�! ./(: �(: !/(: 

!�/(:.  


*,( :4*23 �:*!(43 " ! �7�8*/ �(6�,&//6 ��-!�4#($� '":", � / �(6�,6> '":   

%*'5"> �(: !/(. 2()/�, �(2*$*)* ' �/6 (5) /� 2�*>5" �(: !/*5" $*/4�$4 . Arduino 

8#(4"> -&. �(2*$(. �(: !/(. 2()/�, 4� '*8"5 >, 9* :4*23 7 ! .?*� !* !�4#($�. 

�&7&' Arduino 8�'68">4326  8 GSM-5*!",&5 SIM800L #&'&8 7*2, !*�/(. 8�'68*$ 

!,6 /�!2(,�//6 4&$24*�(: 7*� !*5,&/3 /� /*5&' 5*1 ,3/*)* 4&,&%*/" �,�2/($�.  

�'( -3*5" 4�$*; �$,=#�=4326 #&'�*/(. 2� 4,*! *! 4� 8"5&', 6$  

7*7&'&!;�=43 �,�2/($� 7'* 4&, 9* :4*23 7 ! .?*� !* 8*/( *:*'*/(. 
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2 +��
#��� –#��	��
#���	*#�( ���!%$ 

 

2.1 �����1  �4��3���� 1������0 

�&5� $��, % $�- ./*0 '*1*4(: ”��4*5�4(8*��/� 2(24&5� *:*'*/(”.  

�&*1: !/* 8�1&87&#(4( 4�$  %"/$- 0 /�?*0 2(24&5(: 

$*/4'*,= #*4('3*: 8*/; 

7&'&!1�#(4( ��4*/*5/& ;(�,&//6, 7'( 8/($/&/  *2/*�/*)*; 

8�"$*�& 27*� 9&//6 7'* 7*'"?&//6; 

27*� 9&//6 #&'&8 GSM 5&'&;"; 

5*;,(� 243 "7'��, //6 – 6$(5*23 /���/4�;&//65 (&,&$4'(#/(5 8�5$*5, 

8*�/ ?/ 5 )"#/*5*�-&5); 

7&'&!1�#(4( �($*'(24�//6 &,&$4'(#/*)* $,=#�. 

�(9& *7(2�/  2(24&5( *:*'*/(, 9* �($*'(24*�"=43 ' 8/  8�2*1( $*/4'*,= 

  27*� 9&//6. �'�:*�"=#( 8��!�//6, 4� �/�, 8 �/�,*) � 27'*&$4">5* 

��4*5�4(8*��/" 2(24&5" *:*'*/(. �"#�2/� &,&5&/4/� 1�8� 6�,6> 2*1*= 

/�!8�(#�./* ?('*$(. �2*'4(5&/4 &,&5&/4 �, 4*; 7'��(,3/(. �(1 ' &,&5&/4/*0 

1�8( 8/�#/* 7*$'�9(43 6$ 243, &$*/*5 #/ 243, 4&:/*,*) #/ 243 4� &$27,"�4�- ./  

:�'�$4&'(24($( 2(24&5(.  

 

2.2 	�� �1 � ��� ����8 �4�/� 

 

�,6 7'*&$4"��//6 7'(24'*=, 7*4' 1/* *$'&2,(4(, .*)* *2/*�/  

%"/$- */�,3/  1,*$ 8) !/* ��   /� *2/*�  -3*)* 7*1"!"��4( 24'"$4"'/" 2:&5". �� 

'(2"/$" 2.1. 7'&!24��,&/� "8�)�,3/&/� 24'"$4"'/� 2:&5�. 

 

 

�(2"/*$ 2.1 - �8�)�,3/&/� 24'"$4"'/� 2:&5� 

 

1. �,*$ !�4# $ �. 
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2. �,*$ *1'*1$( 2()/�, �   "4�*'&//6 $&'"=#(: 2()/�, �. 

3. �,*$ 27*� 9&//6. 

�'�:*�"=#  /&*7: !/ 243 "8)*!;&//6 &,&5&/4 �, /�?� 24'"$4"'/� 2:&5� 

/�1&'& �(),6!" '(2. 2.2. 

 

 

�(2"/*$ 2.2 - �4'"$4"'/� 2:&5� ��4*5�4(8*��/*0 2(24&5( *:*'*/( 

 

��.$'�9(5 ��' �/4*5 !,6 - >0 2(24&5( 1"!& Arduino Uno !(�. '(2. 2.3 [9]. 

�*5" 9* � / *!(/  8 /�.7*7",6'/ ?(:   /�.!&?&�?(:. 
' 5 4*)* !,6 - >0 7,�4( 

�('*1,6>4326 /�.1 ,3?� $ ,3$ 243 5*!", � '*8?('&//6 %"/$- */�,3/(.. �& 

!*8�*,6> !*!���4( /*�  %"/$- 0. 


 ,3$ 243 �:*! � 4� �(:*! � !*24�4/6   > $ ,3$� !*!�4$*�(:. ��$*; !,6 -3*)* 

> 1�)�4* /��#�,3/(: 5�4&' �, �. Arduino Uno - 7'(24' ., 7*1"!*��/(. /� 1�8  

5 $'*$*/4'*,&'� ATmega328. �$,=#�> �2& /&*1: !/& !,6 �($*'(24�//6 

5 $'*$*/4'*,&': 14 -(%'*�(: 7*'4 � (6 8 /(: 5*;"43 24�*'=��4( B�� 2()/�,"), 

6 �/�,*)*�(: �:*! � (8 ���), $��'-*�(. '&8*/�4*'  8 #�24*4*= 16 ��-, '*8'>5 

USB, '*8'>5 ;(�,&//6, '*8'>5 ICSP 4� $/*7$� 2$(!�//6. �,6 7&'&! 7*#�4$*5 

'*1*4( 8 7'(24'*>5 /&*1: !/* 7*!�4( ;(�,&//6 � ! !;&'&,� 7*24 ./" /�7'")" �1* 
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7 !$,=# 43 00 !* $*57'=4&'� 8� !*7*5*)*= USB-$�1&,3 �� � !5 /" � ! 7*7&'&!/ : 

7,�4 Arduino, Uno ! > 6$ 7&'&4�*'=��#. �/4&'%&.2( USB-UART �($*'(24*�"=43 

*$'&5(. 5 $'*$*/4'*,&'. 

 

 

�(2"/*$ 2.3 – �,�4%*'5� Arduino Uno [10] 

 

��7'")� 8*�/ ?/3*)* !;&'&,� ;(�,&//6 5�> 1"4( � 5&;�: 6� !* 20�. �, ! 

8�8/�#(4(, 9* 8/(;&//6 /�7'")( ;(�,&//6 /(;#& 7� 7'(8�*!(43 !* 7�! //6 

/�7'")( /� �(:*!  5�, 9* 5*;& 27'(#(/(4( 7&'&1*0 � '*1*4  7'(24'*6. 

�($*'(24�//6 /�7'")( �(9& 12 5*;& 7'(8�&24( !* 7&'&)' �" 4� /&27'��/ 243 

24�1 , 8�4*'� /�7'")( 4� 7,�4(. �(:*!6#( 8 �(9&�($,�!&/*)*, �('*1/($ 7'*7*/"> 

�($*'(24*�"��4( !;&'&,* ;(�,&//6 8 /�7'")*= ! �7�8*/ 7-12�. �& !;&'&,*, 6$& 

�($*'(24*�">4326 � - . 2(24&5 . 

Arduino Uno /�!�> /(8$" 5*;,(�*24&. !,6 8�'68$" 8 $*57'=4&'*5,  /?(. 

Arduino #(  /?  5 $'*$*/4'*,&'(. � ATmega328 - -& 5*!",3 UART, 6$(. !*8�*,6> 

8! .2/=��4( 8�'68*$ #&'&8 7*2, !*�/  7*'4( 0 (RX) 4� 1 (TX). � 7 ATmega16U2 /� 

7,�4" �24�/*�,=>4326 7 !$,=#&//6 -3*)* '&2(�&'� !* USB-7*'4" $*57'=4&'� 4� 

7'( 7 !$,=#&//  !* �
 !*8�*,6> �(8/�#(4( Arduino 6$ � '4"�,3/(. COM-7*'4. 

�& !�> !*24�4/3* ?('*$  5*;,(�*24  !,6 /�,�)*!;&//6 $*!" 4� "7'��, //6 

!*?$*= $*5�/!�5( 8 $*57'=4&'�. 	2*1,(�*24  Arduino Uno:   $'*$*/4'*,&' 

ATmega328; '*1*#� /�7'")� 5�; /�7'")� ;(�,&//6 7-12�; -(%'*�  �:*!(-�(:*!( 
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14 (6 8 7 !4'(5$*= B��); �/�,*)*�  �:*!( 6; 5�$2(5�,3/(. 24'"5 *!/*)* �:*!" 

40 5�; %,&?-7�5'643 32 
�; SRAM 2 
�; ������ 1 
�; 4�$4*�� #�24*4� 16 ��-. 

� / �4='/(. 5*!",3 24 ,3/($*�*)* 8�'68$" GSM/GPRS /� *2/*�  $*57*/&/4� 

SIM800L, '*8'*1,&/*)* $*57�/ >= SIMCom Wireless Solutions. �4�/!�'4/(. 

 /4&'%&.2 $&'"��//6 $*57*/&/4�5( SIM800L 8�1&87&#"> !*24"7 !* 5&'&;&�(: 

2&'� 2 � GSM/GPRS 850/900/1800/1900 ��- !,6 /�!2(,�//6 SMS-7*� !*5,&/3, 

!8� /$ � 4� *15 /" -(%'*�(5( !�/(5( GPRS. � $*57,&$4  8 �1"!*��/*= �/4&/*= 

4�$*; 5*;/� 7 !$,=#(4( !*!�4$*�  �/4&/( !,6 7*$'�9&//6 6$*24  2()/�,". 


*57*/&/4 SIM800L 5�> '&�, 8*��/(. 24&$ 7'*4*$*, � TCP/IP 4� 2$,�!�>4326 

8 5 $'*2:&5( MediaTek MT6260SA 4� 5 $'*2:&5( 7'(.5�#� RFMD RF7176. �� 

'(2. 2.4 7*$�8�/* 5*!",3 SIM800L 4� �$�8�/* %"/$- */�,3/& 7'(8/�#&//6 .*)* 

7*'4 �. 

 

 

�(2"/*$ 2.4 - �*'4( GSM-5*!",6 SIM800L  [10] 

 

2.3 	�� �1 6�����6���8 ���� ��3��8 �4�/� 

�*8'*1,&/(. 7'(24' . �($*/"> %"/$- 0 *:*'*//*0 2()/�,(8�- 6 �1* �5($�4(, 

�(5($�4( *2� 4,&//6 7'( '"2  ,=!(/( � 7'(5 9&//  4� 7'( � !$'(��//  �: !/(: 

!�&'&.. �'(/-(7*�� 2:&5� /� '(2. 2.5. 	2/*�*= $*/24'"$- 0 2,";(43 7,�4%*'5� 

Arduino Uno. �'*)'�5/* 7&'&!1�#&/& ��4*5�4(#/& � !/*�,&//6 /*'5�,3/*0 

'*1*4( 7 2,6 81*0� (7'*)'�5/* 8�! 6/* 24*'*;*�(. 4�.5&' Watch Dog), 9* 

!*8�*,6> 7 !�(9(4( /�! ./ 243 ��4*/*5/*)* 7'(24'*=. 

�24�/*�$" *:*'*//*)* 7'(24'*= /� *:*'*/" 4� 8/6446 8 /&0 '*1,643 8� 

!*7*5*)*= &,&$4'*//(: $,=# �-  Button DS1990. 
,=# -  Button 7'&!24��,6=43 

2*1*= &,&5&/4 7�5’64  8 8�7'*)'�5*��/*= 7'( �('*1/(-4�  "/ $�,3/*= 
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-(%'*�*= 7*2, !*�/ 24= (128 1 4). 
' 5 -3*)* 24 .$  !* �*,*)( . �)'&2(�/*)* 

8*�/ ?/3*)* 2&'&!*�(9�, /& �(5�)�=43 85 /( �1* 7 !8�'6!$( &,&5&/4 � ;(�,&//6 

(7�5'643 &/&')*/&8�,&;/�). 
*!, 8�7(2�/(. " 4�1,&4- , /&5*;,(�* 85 /(4(. � / 

5�> 280 4'(,3.*/ � ��' �/4 �, 9* 7'�$4(#/* �($,=#�> 5*;,(� 243 7 !1*'" $,=#�. 


*/4�$4/(. 7'(24' . �1, 6$*)* 7*4' 1/* 4*'$/"4(26 $,=#&5, 9*1 �� 5$/"4( 

�1* �(5$/"4( *:*'*/", '*84�?*�"=43 " 1"!3-6$*5" 8'"#/*5" 5 2- , /�7'($,�!, /� 

$*26$" !�&'&.. 	!/�$ 2�5 *:*'*//(. 7'(,�! 7*�(/&/ 1"4( /&!*24"7/(. 

24*'*// 5.  

�� 4,*! *! VD6 2,";(43 !,6 $*/4'*,= 24�/" 7'(,�!". �* /3*5" 5*;/� 

�(8/�#(4(, #( �$,=#&/(. '&;(5 *:*'*/(, #( 27'�-3*�"��,� 2()/�, 8�- 6 8� 

5(/",(. 7&' *! 8 5*5&/4" 00 �$,=#&//6. � 6$*24  !�4#($ � �($*'(24*�">4326 (5 - 

!�4#($ � �$,=#&/(: SA1 – SA5) 6$  7'�-==43 /� '*85($�//6, "5*�/* 7*$�8�/(. 

/� 2:&5  6$ �(5($�# , 4�$*; -& 5*;& 1"4( �(: !/  $*/4�$4( �� !�4#($� '":" �1* 

"24�/*�,&/*)* /� !�&'  )&'$*/*�*)* !�4#($� ��
. 

�'( �$,=#&//  ;(�,&//6 2(24&5� 7*#(/�> '*1*4" � '&;(5 , " 6$*5" �*/� 7'( 

'*85($�//  $*/4�$4 � !�4#($� ,(?& �$,=#�> *2� 4,&//6. �&'&8 :�(,(/" 

*2� 4,&//6 1"!& ��4*5�4(#/* �($,=#&/&. �*1 7&'&.4( � '&;(5 *:*'*/(, 

7*4' 1/* 4*'$/"4(26 8�'&>24'*��/(5 $,=#&5 $*/4�$4/*)* 7'(24'*= �1. 

�#(4��?( $*! $,=#�, 5 $'*$*/4'*,,&' /� 12 8�1*'*/6> 7*�4*'/& 8#(4"��//6, 

8�7*1 )�=#( /&7&'&!1�#&/ . 85 /  '&;(5 � 7'( 4'(��,*5" "4'(5�//  $,=#� � 

$*/4�$4/*5" 7'(24'*0. 

�*24�/*�$� /� *:*'*/" 1"!& 7 !4�&'!;&/� $*'*4$(5 8�"$*5 2('&/( BA1   

8�7�,=��//65 2�4,*! *!� VD6. �,& %�$4(#/* *:*'*/� 1"!& �$,=#&/� 4 ,3$( 7 2,6 

� !/*�,&//6 8�5$/"4*)* 24�/" $*/4�$4 � *:*'*/6>5*)* 7&'(5&4'" (6$9* *24�// . 

1"� '*8 5$/"4(.). �& !�> 5*;,(� 243 )*27*!�'&�  7 4(  8 7'(5 9&//6   8�$'(4( 8� 

2*1*= !�&' , /& �($,($��?( % $4(�/*0 4'(�*)(. 

� '&;(5  *:*'*/( 2� 4,*! *! VD6 )*'(43, *2� 4,&//6 �(5$/&/*. �*'"?&//6 

- , 2/*24  $*,� 2()/�, 8�- 0 7'(�*!(43 !* �$,=#&//6 /� 3 :� 2('&/( BA1   

5()*4 //= 2� 4,*! *!� VD6. �*4 5 5 $'*$*/4'*,,&' 9& '�8 7&'&� '6> 24�/ $*,� 

2()/�, 8�- 0. �$9* � / �(6�(4326 8/*�" 8�5$/"4(5, 2('&/� 1"!& �($,=#&/�, �,& 

5()*4 //6 2� 4,*! *! 7'*!*�;(4326. �*�4*'/& 4*'$�//6 8�'&>24'*��/(5 $,=#&5 
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$*/4�$4/*)* 7'(24'*= 8/ 5�> 7'(5 9&//6 8 *:*'*/(, 9* 1"!& 7 !4�&'!;&/* 

!�*'�8*�(5 $*'*4$*#�2/(5 �$,=#&//65 2('&/(   8�)�2�//65 2� 4,*! *!. �7'*1� 

7 ! 1'�4( $,=# /& 85 /(43 '&;(5" '*1*4(, �,& �($,(#& �$,=#&//6 2('&/( /� 1 2. 

�"8*, ;(�,&//6 7'(,�!" 2$,�!�>4326 8 �(7'65,6#� /� ! *!/*5" 5*24  VD1, 

7*/(;"=#*5" 4'�/2%*'5�4*'  �1,   !�*:  /4&)'�,3/(: 24�1 , 8�4*' � DA1   DA2. 

��7'")� 13,7� 7'(8/�#&/� !,6 ;(�,&//6 2('&/( BA1, 5*!",6 '&,& �2   

7 !8�'6!$( �$"5",64*'/*0 1�4�'&0, 9* 7 !4'(5"> '*1*4" 7'(24'*= 7'( 

� !$,=#&//  5&'&; . 

� 6$*24  2('&/( BA1 - �($*'(24*�">4326 ��4*5*1 ,3/� UP-35, �,& 5*;/� 

8�24*2"��4( . 7’>8* 2('&/(. 

�*1 8�'&>24'"��4( $,=#, /&*1: !/* $*'*4$*#�2/* 8�5$/"4( $*/4�$4( 

�(5($�#� S1 "PROG". �$ 4 ,3$( 8�2� 4(4326 2� 4,*! *! VD6, 4*'$/"4(26 $,=#&5 

$*/4�$4 � �1. �27 ?/� '&>24'�- 6 7 !4�&'!;">4326 8�)�2�//65 2�&4,*! *!�   

$*'*4$(5 8�"$*�(5 2()/�,*5 2('&/(. �&'&8 202 2� 4,*! *! 8/*�" 8�2� #">4326 - 

$*/4'*,&' )*4*�(. !* '&>24'�- 0 /�24"7/*)* $,=#�. �23*)* 0: 5*;& 1"4( 2 5. 

�*235(. 8 4'& !�/  7'* 7&'?(., !&�'64(. - 7'* !'")(.   4�$ !�,  7* $*,". �&'&8 402 

7 2,6 *24�//3*0 '&>24'�- 0 7'(,�! ��4*5�4(#/* �&'/&4326 � '*1*#(. '&;(5. 

�*1 � !5 /(4( '&>24'�- = �2 : $,=# �, !*2(43 $*'*4$*#�2/* 8�5$/"4( 

�(5($�# S2 "ERASE". ��5'643 1"!& *#(9&/�   �$,=#&/(. *7(2�/(. �(9& '&;(5 

'&>24'�- 0. �6 7'*-&!"'� /&*1: !/� 7'( 7&'?*5" �$,=#&//  7'(24'*=, � 4�$*; " 

�(7�!$" �4'�4( *!/*)*  8 $,=# �. 
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�(2"/*$ 2.5 - �'(/-(7*�� 2:&5� ��4*5�4(8*��/*0 2(24&5( *:*'*/( 

 

	4�/� �4���� �������4 ��1��� 

	2*1,(� 24= !�/*0 ��4*5�4(8*��/*0 2(24&5( *:*'*/( > �($*'(24�//6 

&,&$4'*//(: $,=# � -  Button – 6$  7'&!24��,6=43 2*1*= 5 $'*2:&5", "$,�!&/" � 

24�/!�'4/(. $'"),(. $*'7"2  8 /&';�� =#*0 24�, , ! �5&4'*5 16.3 55. �� '(2. 2.6. 

7*$�8�/& 8�)�,3/(. �/"4' ?/ . 7'(24' .  Button. 

�(�,&//6 7'(24'*= 8! .2/=>4326 #&'&8 , / = !�/(:. 

 

�(2"/*$ 2.6 - �4'"$4"'� - iButton 

 

A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  



     �'$. 

    

�(5. �'$. < !*$"5. � !7(2 ��4� 

 


��.�
��.140247.01.000 ��  
33 

 


*'7"2 2$,�!�>4326  8 !�*: &,&$4'(#/*  8*,3*��/(: *!/� � ! *!/*0 #�24(/, 9* 

> $*/4�$4�5(, #&'&8 6$  5 $'*2:&5� 8'>!/">4326  8 8*�/ ?/ 5 7'(24'*>5. ��$(5 

#(/*5, "4�*'(4326 /&!*'*)(. 4� /�! ./(.  /4&'%&.2 - *!(/ 7'*� ! !�/(:   *!(/ 

27 ,3/(. 7'*� !. �/&') 6, /&*1: !/� !,6 *15 /"  /%*'5�- >=   '*1*4( 5 $'*2:&5(, 

1&'&4326 � ! , / 0 !�/(:.  

�/"4' ?/6 5 $'*2:&5� �()*4*�,&/� 8� 4&:/*,*) >= CMOS (
�	�),   � 24�/  

*# $"��//6 *2/*�/(. 24'"5 27*;(��//6 - 4 ,3$( 24'"5 �(4*$" (6$(. !,6 CMOS 

!";& 5�,(.), 9* !*8�*,6> �($*'(24*�"��4( !,6 81&' )�//6 7&'&8�7(2">5(: !�/(: 

"2&'&!(/   Button �,�2/(. 5�,*7*4";/(. &,&5&/4 ;(�,&//6. �,6 81&'&;&//6 

&/&')*27*;(��//6 /� )'�/(#/* /(83$*5" ' �/  7 ! #�2 24�/ � �$4(�/*24  (#(4�//6 

!�/(:), � 4�$*; !,6 2"5 2/*24  8  2/"=#(5( 2&' 65( 5 $'*2:&5   

5 $'*7'*-&2*'�5(, , / 6 !�/(: �  Button �()*4*�,&/� 6$ �(: ! 8 � !$'(4(5 24*$*5 

('(2. 2.7.) 

 

�(2"/*$ 2.7 - �/"4' ?/6 *')�/ 8�- 6  /4&'%&.2� !�/(: - iButton 

 

�,6 7'*24*)* �7�'�4/*)* �($*/�//6  Button, *7(2�/*)* �(9&, 

�($*'(24*�">4326 27&- �,3/(., *74(5 8*��/(. 7'*4*$*,, 9* !*8�*,6> 

8! .2/=��4( !�*/�7'��,&/(. *15 / !�/(5( 1- W re. �*2, !*�/� 7&'&!�#� 

8! .2/=>4326 " /�7 �!"7,&$2/*5" '&;(5  (4*14*  �1* 7'(.*5, �1* 7&'&!�#�), � 

5&;�: !(2$'&4/* �(8/�#&/(: #�2*�(:  /4&'��, � - 4�.5-2,*4 �. � $'*$*/4'*,&' 

(master 7'(24' .), 7 !$,=#&/(. !*  #�?$(, 9* 8#(4">, 8��;!(  / - => 7&'&!�#" 8� 

!*7*5*)*= 7*2(,$( $*5�/!/*)* 2,*�� /� 7'($,�!�>4326 !* #�?$(  Button (� / 

� ! )'�> '*,3 7 !,&),*)*, �1* slave 7'(24'*=). ��$(. 4*#/(. 7*! , !*8�*,6> 

��4*5�4(#/* "/($/"4( $*/%, $4 � 4(7" 8'>!/�//6 !�*: master- 7'(24'*0�. 
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2.4. ��1��4���� 6�����6���8 �4�/�, ���/�� �� � ��1��� 

�*8'�:"/*$ 7'(/-(7*�*0 2:&5( 

�*8'�:"/*$ 1,*$� ;(�,&//6. �,*$ ;(�,&//6 7'&!24��,6> 2*1*= 24�1 , 8�4*' 

!�*: /�7'") (+13,7�, +5�), 8 )�,3��/ #/*= '*8�’68$*= � ! 5&'&; . 

�(�,&//6 +13,7� '&�, 8*��/* /� 4�$(: &,&5&/4�:: �V1, VD1-VD6, C7, C8, 

DA1, VD4, VD5, C9,C10. 

��/� /�7'")� �($*'(24*�">4326 !,6 8�'6!$( �$"5",64*'/*0 1�4�'&0 GB1, 

;(�,&//6 2('&/( B�1, � 4�$*; �($*'(24*�">4326 !,6 *4'(5�//6 /�7'")( +5� – 

24�1 , 8�4*'*5 /� &,&5&/4�:: �9, C10, DA2, C11, C12, C13. 

����� +13,7� (7'(8/�#&/& !,6 8�'6!$( GB1). �(8/�#(5* 2"5�'/" 7*4";/ 243 

27*;(��//6 7* �2 5 27*;(��#�5. 

I8�).=IGB1(10%>5/*24  �$.)+IHA1+I+5�=4605�+6005�+1005�=1,1�; 

I+13,7�.=1,06�; P=14,5�4; - 5�$2(5�,3/(. 24'"5 (7*4";/ 243) � $*,  +13,7�; 

I+5�.=1005�; P=0,5�4; 5�$2(5�,3/(. 24'"5 (7*4";/ 243) � $*,  +5�; 

�����	
��

� ������� �����

� 

��
�� �����

� +13,7 �. 

�,6 7*1"!*�( 24�1 , 8�4*'� �($*'(24�>5* 5 $'*2:&5"  /4&)'�,3/*)* 

24�1 , 8�4*'� /�7'")( 
�142��8� 8 /�7'")*= 24�1 , 8�- 0 +15�. �  5 $'*2:&5(, 

6�,6=43 2*1*= 4'( �(� !/(. 24�1 , 8�4*' 8 % $2*��/*= �(: !/*= /�7'")*=. 

�,6 /3*)* 7'(.5&5* 2, !"=#  �(: !/  !�/ : 

• /*5 /�,3/� �(7'65,&/� /�7'")�: U0 = 15 �; 

• 5 / 5�,3/(. 4� 5�$2(5�,3/(. 24'"5( /���/4�;&//6: �0 max = 1,06 �, �0 

min = 10 5�; 

• /*5 /�,3/� /�7'")� 5&'&; : U1 = 220 �; 

• #�24*4� 5&'&; : f2 = 50 �-; 

• � !/*2/  � !:(,&//6 /�7'")( 5&'&;  � 1 $ 8'*24�//6 4� 8/(;&//6: ��(: 

= +20%, b�(: = -20%; 

• �*7"24(5  � !:(,&//6 �: !/*0 /�7'")(, 9* !*7"2$�=4326 �	��*5 

!,6 �(7'*1"��,3/*0 �7�'�4"'( � ! /*5 /�,3/*0 � 24*'*/" 81 ,3?&//6 

A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  A
K
IT

  



     �'$. 

    

�(5. �'$. < !*$"5. � !7(2 ��4� 

 


��.�
��.140247.01.000 ��  
35 

 

��:=30%, � 24*'*/" 85&/?&//6 ��:=15%; !*7"24(5  � !:(,&//6 24'"5" 

/���/4�;&//6 � 24*'*/" 81 ,3?&//6 2 = 5 %; � 24*'*/" 85&/?&//6 d = 5%. 

��7'")� 24�1 , 8�- 0 
�142��5�: U24=15�; 

��$2(5�,3/(. 24'"5 24�1 , 8�- 0 �24�1.max=1,5�; 

� / 5�,3/(. 24'"5 24�1 , 8�- 0 �24�1.min=0,01�; 

�*82 =��/� 
�142��5� 7*4";/ 243 5,6 �4; 

�*8'�:">5* /&*1: !/& 8/�#&//6 $*&% - >/4" 24�1 , 8�- 0 !,6 24�1 , 8�4*'�: 

12,1
2020

1530
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 �(8/�#�>5* 5�$2(5�,3/& 8/�#&//6 $*&% - >/4� 24�1 , 8�- 0. 

�*5 /�,3/(. 24'"5 �/ #&'&8 24�1 , 8�4*' 7'(.5�>5* ' �/(. 2&'&!/3*5" 24'"5" 1,1 

�. �*! : 

[ ]
.1,11

15,14,0
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=
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 �&*1: !/& 8/�#&//6 �: !/*0 /�7'")(, /�  /4&)'�,3/*5" 24�1 , 8�4*'  6$& 

85*;& 8�1&87&#(4( 8�!�/  7�'�5&4'( 24�1 , 8�- 0: 
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U
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�� 206,19
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�* �(8/�#&/(: '*8'�:"/$�5( !�/(: 7'*�*!(5* '*8'�:"/*$ �(7'65,6#� !,6 

;(�,&//6 2:&5( 24�1 , 8�- 0. �(: !/(5( !�/(5( !,6 7*!�,3?(: '*8'�:"/$ � 

1"!"43:  �(: !/� /�7'")� �(7'65,6#�, ' �/� 20 � 4� 24'"5 /���/4�;&//6 �0=1,1�. 

 �,6 �(7'65,6#� �(1('�>5* *!/*%�8/" 5*24*�" 2:&5". �'( 4�$(: 2:&5�: 

�(7'65,6//6 $*&% - >/4 �($*'(24�//6 2(,*�*)* 4'�/2%*'5�4*'� !*26)�> 0,9. 

��*'*4/� /�7'")�, 9* ! > /� $*;/(. ! *! 5*24�   /�7'")� �4*'(//*0 *15*4$( 

2(,*�*)* 4'�/2%*'5�4*'� 7'(1,(8/* � 2 '�8( 5&/?�, / ; � !�*: 7 �7&' *!/(: 

�(7'65,6#�: 8 2&'&!/3*= 4*#$*=. �57, 4"!�   #�24*4� 7&'?*0 )�'5*/ $( 

7",32�- 0 4�$� ; 6$   � 2:&5�: 8 2&'&!/3*= 4*#$*=. 
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 �*8'�:">5* 8/�#&//6 �$4(�/*)* *7*'" *15*4*$ 4'�/2%*'5�4*'� 

7'(�&!&/(: !* �4*'(//*0 *15*4$(: 

000

3

0 10

IU

BfS

BfI

U
kr mc

mc

rcTP
⋅

⋅⋅

⋅⋅

⋅
=

−

;  

!& �	 – 5�)/ 4/�  /!"$- 6 � 5�)/ 4*7'*�*!  !,6 4'�/2%*'5�4*' � !* 1000 �4 

7'(.5�>4326 1,2-1,6 �,, 7'(.5�>5* �	 =1,3 �,; S – #(2,* 24&';/ � 

4'�/2%*'5�4*'� /� 6$(: '*85 9&/  *15*4$( S=1 !,6 5�)/ 4*7'*�*! � 4(7" B�; $rc 

– $*&% - >/4, 6$(. 8�,&;(43 � ! 2:&5( �(7'65,&//6, �(8/�#�>4326 7* 4�1,.3.2. [8]; 

$rc=3,5·10
3
; 

.3.1
1.120

3.1501

3.1501.1

1020105.310
4

33

4

000

3

0 ��
IU

BfS

BfI

U
kr mc

mc

rcTP =
⋅

⋅⋅

⋅⋅

⋅⋅⋅
=

⋅

⋅⋅

⋅⋅

⋅
=

−−

 

 �*8'�:*�">5* 7�'�5&4' �, 6$(. 8�,&;(43 � ! $"4� � !2 #$( ! *!� � 5*24  

�(7'65,6#�: 

;
0

0

UP

r�
� TP

⋅

⋅⋅
=

π
 

!& ' – #(2,*  57",32 � �(7'65,&/*0 /�7'")(; '=2 – !,6 *!/*%�8/*0 5*24*�*0 

2:&5( �(7'65,&//6. 

11,0
202

3.114.31.1
=

⋅

⋅⋅
=A . 

 �* �(8/�#&/*5" 8/�#&//= $*&% - >/4� � �(8/�#�>5* !*!�4$*�  

7�'�5&4'( B, D, F, H 7* )'�% $�:. �*/( 24�/*�,643: B=1.01; D=2.2; F=6; H=400. 

 �*8'�:*�">5* /&*1: !/  7�'�5&4'( !,6 �(1*'" ! *!/*)* 5*24�   

7*!�,3?*)* $*/24'"$4(�/*)* '*8'�:"/$" 4'�/2%*'5�4*'�. 

 �&*1: !/& 8/�#&//6 ! =#*0 /�7'")( �4*'(//*0 *15*4$( 4'�/2%*'5�4*'�: 

;2.202001.102 �UBU =⋅=⋅=  

 � =#& 8/�#&//6 24'"5" �4*'(//*0 *15*4$( 4'�/2%*'5�4*'� 

;7.11.12.2707.0707.0 02 AIDI =⋅⋅=⋅⋅=  

 ��*'*4/� /�7'")� /� ! *!  5*24�: 

;5.282001.141.141.1 0 BUBU ���� ≈⋅⋅=⋅⋅=  

 �&'&!/> 8/�#&//6 �(7'65,&/*)* 24'"5" #&'&8 ! *!: 

;55.01.15,05,0 0.. ��I ������� =⋅=⋅=  
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 � =#& 8/�#&//6 24'"5" #&'&8 ! *!: 

;2.12.21.15.05.0 0. �D�I ��������� =⋅⋅=⋅⋅=  

 �*4";/ 243 �4*'(//*0 *15*4$( 4'�/2%*'5�4*'� ' �/� U2I2 = 34.4 �4. 

�*8'�:">5* >5/ 243 $*/!&/2�4*'� % ,34'": 

;
100

�


�
kr

 
C

⋅

⋅
=  

!& r – *7 ' *15*4$( 4'�/2%*'5�4*'�; $&/ – $*&% - >/4 7",32�- 0 � %, 6$(. 

5*;/� 7'(./64( = 10%. �*!   

��!C� 3000
103.1

400100
≈

⋅

⋅
= . 

�) !/* 24�/!�'4/*)* '6!" �(1('�>5* 8�)�,3/" >5/ 243 % ,34'� !* 

24�1 , 8�4*'� 4� 7 2,6, /*5 /�,*5 3300 5$� 8 '*1*#*= /�7'")*= 35�.  

�(7 �8 - (ECR 33005$�×35�). 

��$*; '*8'�:">5* >5/ 243 $*/!&/2�4*'� �(: !/*)* % ,34'� /�'")( +13,7� 

(�9), 4� /�'")(  +5� (�11, �12). 

��!
�"#

��

UF

P
C

�
�$�

��� 60
)05.0(100

1,17,13

)(
9

22

.

.
=

⋅

⋅
=

⋅
= ; �($*'(24�>5* /�.1,(;# . /*5 /�, 8  

24�/!�'4/*)* '6!".  

�(7 – �9 (ECR 1005$�×25�). 

��!
�"#

��

UF

P
C

�
�$�

��� 50
)01.0(100

1,05

)(
11

22

.

.
=

⋅

⋅
=

⋅
= ; �,6 7*$'�9&//6 8),�!;&//6 

7",32�- . "24�/*�(5* &,&$4'*, 4(#/  $*/!&/2�4*'( 1&87*2&'&!/3* 1 ,6 $*'7"2 � 

5 $'*2:&5 '*81(�?( >5/ 243 505$� /� 2- >5/*24 . 

�($*'(24�>5* /�.1,(;# . /*5 /�, 8  24�/!�'4/*)* '6!".  

�(7 �11, �12 (ECR 335$�×16�). 

�) !/* '&$*5&/!�- . /� *1�’68$" $*,� ;(�,&//6 5 $'*2:&5 1&87*2&'&!/3* 

1 ,6 �(�*! � 5 $'*2:&5 "24�/*�,==4326 1,*$"=#  >5/*24  100/�. 

�7, �10, �13 – Y5V– 100/� 50�. 

�) !/* '*8'�:*��/(: 7�'�5&4' � �(1('�>5* !,6 �(7'65,6#� - VD1 4(7 

D4SB80 800 �, 4 �. 
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�/�, ;(�,&//6 +5 �. 

�'�:*�"=#( 27*;(��/(. 24'"5 � -3*5" $�/�,  ;(�,&//6 �($*'(24�>5* 

 /4&)'�,3/(. 24�1 , 8�4*' /�7'")( 
�142��5� 8 /�7'")*= 24�1 , 8�- 0 +5 �. �6 

5 $'*2:&5�, 6�,6> 2*1*= 4'( �(� !/(. 24�1 , 8�4*' 8 % $2*��/*= �(: !/*= 

/�7'")*=. 

�,6 /3*)* 7'(.5&5* /�24"7/  �(: !/  !�/ : 

• /*5 /�,3/� �(7'65,&/� /�7'")�: U0 = 5 �; 

• 5 / 5�,3/(. 4� 5�$2(5�,3/(. 24'"5( /���/4�;&//6: �0 max = 0,2 � (8 

8�7�2*5), �0 min = 10 5�; 

• � !/*2/  � !:(,&//6 /�7'")( 5&'&;  � 1 $ 8'*24�//6 4� 8/(;&//6: ��(: = 

+20%, b�(: = -20%; 

• �*7"24(5  � !:(,&//6 �: !/*0 /�7'")(, 9* !*7"2$�=4326 �	��*5 !,6 

�(7'*1"��,3/*0 �7�'�4"'( � ! /*5 /�,3/*0 � 24*'*/" 81 ,3?&//6 ��:=30%, � 

24*'*/" 85&/?&//6 ��:=15%; !*7"24(5  � !:(,&//6 24'"5" /���/4�;&//6 � 1 $ 

81 ,3?&//6 2 = 5 %; � 24*'*/" 85&/?&//6 d = 5%. 

��7'")� 24�1 , 8�- 0 
�142��5�: U24=5�; 

��$2(5�,3/(. 24'"5 24�1 , 8�- 0 �24�1.max=1,5�; 

� / 5�,3/(. 24'"5 24�1 , 8�- 0 �24�1.min=0.01�; 

�*82 =��/� 
�142��5� 7*4";/ 243 0.85 �4; 

�*8'�:">5* /&*1: !/& 8/�#&//6 $*&% - >/4" 24�1 , 8�- 0 !,6 24�1 , 8�4*'�: 

12,1
2020

1530
=

+

+
=

+

+
=

������

����

�	
��

��
K  

 �(8/�#�>5* 5�$2(5�,3/& 8/�#&//6 $*&% - >/4� 24�1 , 8�- 0. 

�*5 /�,3/(. 24'"5 �/ #&'&8 24�1 , 8�4*' 7'(.5�>5* ' �/(. 2&'&!/3*5" 24'"5" 0,2 

�. �*!  

[ ]
.2,20

15,12,0

85,05
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5
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 �&*1: !/& 8/�#&//6 �: !/*0 /�7'")(, /�  /4&)'�,3/*5" 24�1 , 8�4*'  6$& 

85*;& 8�1&87&#(4( 8�!�/  7�'�5&4'( 24�1 , 8�- 0: 
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��
��

�

��

U
U

�	
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�� 62,6
95,085,0

5

2,20
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1

100
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	2$ ,3$( �: !/� /�7'")� 24�1 , 8�4*'� +5� > �(: ! 24�1 , 8�4*'� +13,7�, 4* � 

7*!�,3?(: '*8'�:"/$�: 1"!&5* �($*'(24*�"��4( -= �&,(#(/". 

  

�(1 ' 2(,*�*)* 4'�/2%*'5�4*'� TV1. 

�"5�'/� 7*4";/ 243 4'�/2%*'5�4*'� 5�> 2$,�!�4( P=P2/2osC, !&  2osC=0,95, 

� P2 – 2"5�'/� 7*4";/ 243 �4*'(//(: *15*4*$ 4'�/2%*'5�4*'�. �*!  

P=(1.1A⋅20B)/0,95=23�4. 

�($*'(24*�"=#( -&. 7�'�5&4' 4� 8/�#&//6 /�7'")   24'"5 � �2 : �4*'(//(: 

*15*4*$ 5*;/�  8 24�/!�'4/*)* '6!" �(1'�4( 4'�/2%*'5�4*' ��-115-
8, (2:9.0� 

1.1�), 6$(. 8�!*�*,3/6> '*8'�:*��/(5 �(9& �&,(#(/�5.  

��:(24 �:*!" �1 (�(�.4), '&�, 8*��/* /� 7�'�5&4'(#/*5" 24�1 , 8�4*'  R9, 

VD3, � 4�$*; '&8(24*' 7 !46;$( R11 – /� /�7'")" +5�, 4� 8�:(24/(. *15&;"=#(. 

! *! VD2. 

�(8/�#(5* /&*1: !/(. *7 ' 1�,�24/*)* '&8(24*'� R9: 

���
m�

�

I

U
R

������

��
�� 5,4
11.1

5

1.1
9

.

.
=

⋅
=

⋅
= ; 4(7 – ��� – 0.25 – 4,5$	5. 

�4�1 , 4'*/ VD3 – �(1('�>5* 8 5 '$"��/3 /&*1: !/*24  24�1 , 8�- 0 /�7'")( 

/� ' �/  +5�, 4�$ 6$ !*7"24(5� �: !/� /�7'")� �(�*! � �1 24�/*�(43 /& �(9& +5�, 

4� �4 $�=#(./�(4 $�=#(. 24'"5 105�. �� *2/*�  -3*)* �(1('�>5* /�.1,(;#(. 8  

24�/!�'4/*)* '6!": VD3 – 
�147 (4,7� 1005�). 

��:(24/(.  57",32/(. ! *! VD2 – 1N4148 (I7'= 1005�, U7'=50�). 

� !46)"=#(. '&8(24*' (R7, R8, R9), �(1('�>5* 8 5 '$"��/3 5 / 5 8�- 0 

7'*4 $�=#*)* 24'"5" #&'&8 �(�.4, �4, �5 �1. ���
m�

��

I

VV
R

���

������ 45
1,0

5,05
7

6.

.6 =
−

=
−

= ; 4(7 

��� – 0.25 – 47$	5. 

�(1 ' 5*!",6 �1. �&),�5&/4">4326 /&*1: !/(5 #(2,*5 $�/�, � *7(4"��//6 

!�4#($ � 2()/�, 8�- 0, *7(4"��//6 $,=#�,  /!($�- 0,  /4&'%&.2� 8�’68$", 4�  /?  

�(�*!(. �,6 -3*)* /�5 7 !:*!(43 – Arduino Uno. �4 $�=#(./�(4 $�=#(. 24'"5 

*!/*)* �(�*!" - 105�. 
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��$*; 7'*)'�5/* 8�! 6/* 24*'*;*�(. 4�.5&' 5 $'*$*/4'*,,&'�, !,6 

8�7*1 )�//6 8��(2�//= 7'*)'�5(, 4� 7'(5"2*�*5" 7&'& 8�7"2$" 7'*)'�5( '*1*4( 

7'(24'*=. 


*,* %*'5"��//6 2()/�," Reset – '&�, 8*��/* /� RC ! ,6/-  $*,� R1, C6 6$  

%*'5"=43 8�4'(5$" 7'( �$,=#&//  ;(�,&//6 – 6$� '&$*5&/!*��/� �('*1/($*5 

5 $'*$*/4'*,,&'�, 4� 24�/*�(43 1052. �(1&'&5* R1 – 10$	5 (R1 - ��� – 0.25 – 

10$	5) 

��!
���

ms

R
C 1

10

10

1
6 ===

τ
; �(7 �6 – Y5V -15$� 50�. 


*,*  /!($�- 0 '&;(5 � '*1*4( *:*'*//*)* 7'(24'*= – 2� 4,* ! *! VD6, 

24'"5**15&;"=#(. '&8(24*' – R11. 

�(:*!6#( 8 24'"5" 27*;(��//6 2� 4,*! *!� (��307), 6$(. 24�/*�(43 55�, 

'*8'�:">5* R11. 

��
m�

��

I

VV
R

��

������ 640
5

8,15
11

.

.
=

−
=

−
= ; �(1&'&5* (R11 - ��� – 0.25 – 640	5). 

���’���� ������� ���	
��

� ��	����� ��%
�����#�&. �($*'(24*�"=4326 5 – 

 !&/4(#/(: 2:&5 (RC - $*,�), R6C5, R5C4, R4C3, R3C2, R2C1, !,6 7*!��,&//6 �� 

8���! 6$  5*;"43 �(/($�4( /� 7'*� !/($�: 8’>!/"=#(: !�4#($( (SA1 – SA5) 

*:*'*//*)* 7'(24'*=, 6$  8/�:*!64326 /� 8/�#/ . � !24�/ , � ! 5 $'*$*/4'*,,&'�. 

�*5" !,6 8�:(24" �:*!" 5 $'* $*/4'*,&'�, 4� "2"/&//6 &%&$4" «!'&1&8)� 

$*/4�$4 �» "24�/*�,==43 8),�!;"=#& $*,*, 8 24�,*= #�2" 7*'6!$" 7&' *!� 50�- 

(0,022). 

� 7'(�&!&/(: 5 '$"��/3 '*8'�:">5* >5/ 243 RC – $*,� 7'(./6�?( 

R=10$	5. �(7 (R2 - R6 - ��� – 0.25 – 10$	5). 

��!
���

s

R
C 2

10

02,0
===

τ
; �(7 (�1-�5 – Y5V -25$� 50�). 

�,6 '*1*4( 8�"$*�*0 2('&/( BA1 /&*1: !/* 8�1&87&#(4( 24'"5 – 6005�. �,6 

-3*)* �($*'(24�>5* 2:&5" 7 !2(,=��#� /� 2*24��/*5" (n-p-n) 4'�/8(24*'  VT1, 

6$(. 5�> �&,($(. $*&% - >/4 7&'&!�#  7* 24'"5" (200 - 300). �($*'(24�>5* 

�$,=#&//6 4'�/8(24*'� 7* 2:&5  8 27 ,3/(5 &5 4&'*5. 

�*8'�:">5* !,6 -3*)* 24'"5**15&;"=#(. '&8(24*' 1�8( – R10. �4'"5 

� !$'(��//6 VT1 (
�972) - 45�, Uke=50�, �$=1�. 
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���
m�

��

I

VV
R

����

������� 1
4

7,05
10

.

..
=

−
=

−
= ; R10 - ��� – 0.25 – 1$	5 


*,* 8�'6!$( �$"5",64*'� GB1 (12�, 4,6Ah)- ! *!( VD4, VD5 – %*'5"=43 

 8 /�7'")( +15� – /�7'")" +13,6� (6$� � !7*� !�> 7*�/ . 8�'6!-  �$"5",64*'�) 8� 

'�:"/*$ 27�!" /�7'")( 0,7� /� $*;/*5" 8 ! *! �. ��$*; ! *!( �($*/"=43 

%"/$- = $,=# �, 7'( 7'*7�!�//  ;(�,&//6 � ! 5&'&;  220� – /& !�=43 

'*8'6!;�4(26 �$"5",64*'" /� �: !/  $*,� 24�1 , 8�4*'�. �'*4 $�=#(. 24'"5 #&'&8 

! *!( 24�/*�(43 1,1�. 

�(1&'&5* � !7*� !/* ! *!( VD4, VD5 – 1N5406 (600�, 3�). 
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��	���#� 

 

�� 23*)*!/ ?/ . !&/3 2(24&5( 1&87&$( '*8"5/*)* 1"!(/$" !";& 7*?('&/  

4� ' 8/*5�/ 4/ . � �&/3 0:/3*0  /4&)'�- 0 8  /?(5( 2(24&5�5( $*57,&$2" 5*;& 

!*26)�4( !*2(43 �(2*$*)* ' �/6 1&8 ?$*!( !,6 0: %"/$- .. �*8�(4*$ 4� 

�!*2$*/�,&//6 2&/2*'/(: 2(24&5 �(6�,&//6 8/�#/* 81 ,3?"> ' 8/*5�/ 4/ 243 

2(24&5 1&87&$(, 7 !�(9"=#( 0: 5*!",3/ 243 4� 81 ,3?"=#( $ ,3$ 243 2(4"�- ., " 

6$(: 5*;,(�& 0: �($*'(24�//6. � 8/*5�/ 4/ 243 2(24&5, " 2�*= #&')", 8�1&87&#"> 

�&,($" ' 8/*5�/ 4/ 243 5&4*! � �(6�,&//6 7'*/($/&//6 � 1"!(/*$, 4� 

' 8/*5�/ 4/ 243 27*2*1 � 27 ,$"��//6. �& 8�1&87&#"> 7*24 ./" �$4"�,3/ 243 '*1 4 

" )�,"8  �!*2$*/�,&//6 4� '*8�(4$" 2(24&5 *:*'*/(. 

� :*!  $��, % $�- ./*0 '*1*4( 1",* '*8),6/"4* 2(24&5( *:*'*/(, 0: 

'*8�(4*$, 2"#�2/  4&/!&/- 0. �*8),6/"4  !�4#($( 6$  �($*'(24*�"=43 " 2(24&5�: 

*:*'*/(.  

�*8),6/"4* 4� 7'*�/�, 8*��/* *2*1,(�*24  2(24&5 *:*'*/( 8 ' 8/(5 ' �/&5 

 /4&)'�- 0, � !8/�#&/* 0: *2/*�/  7&'&��)( 4� /&!*, $(. 

�",( 7'*�/�, 8*��/  7,�4%*'5( 5 $'*$*/4'*,&' � 4� 8'*1,&/* �(1 ' 

5 $'*$*/4'*,&'   $*57*/&/4( 2(24&5( *:*'*/(, 9* '*8'*1,6>4326. �,6 '&�, 8�- 0 

7'*&$4" 1",* *1'�/* 7,�4%*'5" Arduino, � 2�5 5 $'*$*/4'*,&' Arduino Uno, 6$(. 

/�.1 ,3?& 7 !:*!(43 !,6 '&�, 8�- 0 7*24��,&/(: 8��!�/3. 

�) !/* �� ��4*5�4(8*��/� 2(24&5� *:*'*/( 5�> 4�$  7�'�5&4'(: 2(24&5� 

;(�,&//6 � ! 5&'&;( 220 �; !*!�4$*�& ;(�,&//6; *7(4"��//6 5 8*/ *:*'*/(; 

&,&$4'*//(. $,=#; 27*� 9&//6 �/"4' ?/&   8*�/ ?/>. 

�(24&5� 8!�4/� �(6�,64( '": 4� 27*� 9�4( 7'* -& )*27*!�'6 1"!(/$", 8� 

!*7*5*)*= SMS. 

�4�*'&/� 2(24&5� 1"!& $*'(2/� ,=!65, 6$  8�,(?�=43 2�*0 $��'4('( �1* 

1"!(/$( /� 4'(��,(. 4&'5 /, � 4�$*; ,=!65, 6$  1�;�=43 "1&87&#(4( 2�*> ;(4,*. 
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1. 	:*'*//  2()/�, 8�- 0 � ! "�" !* "�", *1('�>5* /�.$'�9" *:*'*//" 

2(24&5". [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": 

https://remontvdome.com.ua/ohoronni-sygnalizatsiyi-vid-a-do-ya-obyraemo-

naykrashchu-ohoronnu-systemu_lrus-p5- 

2. 	:*'*// 2(24&5� «Ajax» [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": 

https://www.bsi-group.com.ua/ua/systems-

security/view/Wireless%20alarm%20AJAX%20Systems  

3. �(24&5� 1&87&$( «	��	�» [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": 

https://tiras.technology/devices/orion-8t-3-2/  ��4� 8�&'/&//6 01.06.2020   . 

4. Visonic Ltd – 5 ;/�'*!/(. '*8'*1/($ 4� �('*1/($ �(2*$*6$ 2/(: 

&,&$4'*//(: 2(24&5 1&87&$( [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": 

https://www.bsi-group.com.ua/ua/systems-

security/view/Wireless%20alarm%20Visonic  

5. JABLOTRON [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": https://www.bsi-

group.com.ua/ua/systems-security/view/Wireless%20alarm%20Jablotron. 

6. GSM *:*'*//� 2(24&5� !,6 !*5" /� 1�8  Arduino [�,&$4'*//(. '&2"'2]. – 

�&;(5 !*24"7": https://cxem.net/arduino/arduino128.php 

7. �$(5&/$* �&') .. GSM 2()/�, 8�- 6 [�,&$4'*//(. '&2"'2]. – �&;(5 

!*24"7": https://cxem.net/guard/3-44.php 

8. GSM Based Home Security System using PIR Sensor and Arduino 

[�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": https://www.electroduino.com/gsm-based-

home-security-system-using-pir-sensor-and-arduino/ 

9. Arduino Uno [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7":  

https://doc.arduino.ua/ru/hardware/Uno   

10. GSM 5*!",3 /� SIM800L [�,&$4'*//(. '&2"'2]. – �&;(5 !*24"7": 

https://arduino.ua/prod1665-gsm-modyl-na-sim800l 
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