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+�#4',1�  (, ��/"$  �#)6  )'7  ���(� , �  %$'! ,5# ��%�#'#&,($7  �  

8#(,  % %! $1 $ �#'!%! $1  "'$1�/#1 , �%,5)�  7�'7'�%.  2�,8�62�3(#  
�"/!�'.(#3 . �#',,  80 % /,��$/#�$$  ���(�  (� #)$/%7  �  #4'�%/7  
�,1'$ , 5),  ��,#4'�)�=/  /$�6  "'$1�/�  % 1�'61  "#'$2,%/�#1  #%�)"#�  
$'$  �#'(61  $  #/%!/%/�$,1 . ��  %,5#)(79($3  ),(.  ;/�  ��#4',1�  1#-
&,/  46/.  �,9,(�  /#'."#  4'�5#)��7  #4#%(#��((#1!  !����',($=  �#) -
(61$  �,%!�%�1$ , 2/# 1#&,/  46/.  #4,%�,2,(#  ��$  �#1#:$  $%�#'.8#-
��($7  5,#$(0#�1�-$#((6  %$%/,1. ��"$1  #4��8#1 , (����(,  % �#�6 -
9,((61$  /�,4#��($71$ , ��,)>7�'7,161$  "  �#)# #873%/�,((#3  ),7 -
/,'.(#%/$ , �#8($"�,/  �"/!�'.(�7  8�)�2�  0#�1$�#��($7  4�8 )�((6  $ 
4�8 8(�($3  5,#$(0#�1�-$#((#3  %$%/,16 !����',($7  �#)(61$  �,%!� -
%�1$ (�  /,��$/#�$$  ���(� , 2/#, �  %�#= #2,�,). , �"'=2�,/  �  %,47 %4#� 
$ %$%/,1�/$8�-$=  )�((6  # )#'5#%�#2(6  �,�#7/(#%/(6   ���"/, -
�$%/$"�  1(#5#',/(,5#  �,2(#5#  %/#"�, �  �,��!=  #2,�,).  – 5#)#�#5#, 
"#/#�63  7�'7,/%7 $()$"�/#�#1  #4,%�,2,((#%/$  �#)#�#/�,4',($7  
�#)(6  �,%!�%#� .  

	%#4#, 8(�2,($,  �  !%'#�$7  ���(�  7�'7,/%7 !����',($,  �#)# -
�#'.8#��($,1  – 0#�1$�#��($,  %��#%� (�  �#)! . 	  ��&(#%/$  /�"#3  ), -
7/,'.(#%/$  )'7  �!"#�#)%/��  ���(�  %##4:�,/ , (���$1,� , �
  «Fars 
News» 25.01.2019. �, (#'#5$7  /�"#5#  !����',($7  %�#)$/%7 "  ��,#4 -
��8#��($=  $(0#�1�-$#((6  $ ),7/,'.(#%/(6  �,%!�%#�  �  $(/,�,%�  
)#%/$&,($7 -,'$  ),7/,'.(#%/$ . �����',($,  �#)#�#'.8#��($,1  $%-
�#'.8!,/  $(0#�1�-$#((6,  �,%!�%6 �  �$),  ��#%/��(%/�,((6  )�((6  
$ %�78�((6  % ($1$  (,��#%/��(%/�,((6 , �  /�"&,  �#'!2,($,  (�  $  
#%(#�, $(0#�1�-$$  $ 8(�($3  # 5,#5��0$2,%"#1  ��#%/��(%/�, . ��"#3  
�$)  $(0#�1�-$#((6  �,%!�%#�  $%�#'.8!,/%7 �  5,#$(0#�1�-$#((6  
%$%/,1�  (��� ). �  #%(#�(61  "#1�#(,(/�1  ���  #/(#%7/ /, ($2,%"$,  
(������/(6, ), ��#5��11(6,  %�,)%/��  $ $(0#�1�-$#((#,  #4,%�,2, -
($, . +#;/#1!  #%#463 (�!2(63  $ ���"/$2,%"$3  $(/,�,%  ��,)%/��'7,/  
0#�1$�#��($,  5,#$(0#�1�-$#((#3  %$%/,16 !����',($7  �#)#�#'. -
8#��($,1  $ ��,)>7�'7,161  "  (,3  /�,4#��($71 . ��  #%(#�, )�((6  
��#5(#8$�#��($7  %�,)(,5#)#�#5#  %/#"� �,"  ���(�  46'  ��#$8�,),(  
�(�'$8  $ %$%/,1�/$8�-$7 ��#%/��(%/�,((# -"##�)$($�#��((6  )�( -
(6 , �  /�"&,  $  #/#4��&,($,  (�  "��/#5��0$2,%"#3  �#)'#&",  �  -,'7  
#4,%�,2,($7  $(0#�1�-$,3 , "#(/�#'7  $ �#)),�&"$  ��$(7/$7  !���� -
',(2,%"$  �,9,($3  �  %0,��  �'�($�#��($7  $ ��#,"/$�#��($7 , %#-
 ��(,($$  ;"#'#5$2,%"#5# ���(#�,%$7 , ��,)!��,&),($7  2�,8�62�3 -
(6  %$/!�-$3  $ �#)#%(�4&,($7  %/��(6 . �'7  8�)�2  /�"#5#  "'�%%� �  
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�����  ��8��4#/�(�  1,/#)#'#5$7 , "#/#��7  !%�,9(#  ��$1,(7,/%7  )'7  
��8'$2(6  �$)#�  �,2(#5#  %/#"� �#%%$$. +#;/#1!  ��&(63  (�!2(63  $ 
���"/$2,%"$3  $(/,�,%  ��,)%/��'7,/  ��$1,(,($,  ;/#5# 1,/#)�  )'7  
�,9,($7  8�)�2  !����',($7  �#)#�#'.8#��($,1  �  !%'#�$7  ���(� .  

��"$1  #4��8#1 , �,9,($,  )�((#3  �"/!�'.(#3  8�)�2$  #%!:,%/�'7 -
,/%7 (�  #%(#�, "#1�',"%(#5#  �#) #)� , �"'=2�=:,5#  �  %,47 ��$(-$ -
�6  �#%/�#,($7  $ 0!("-$#($�#��($7  ���  (�  #%(#�, %4#��, #4��4#/"$  
$ %$%/,1�/$8�-$$ ��#%/��(%/�,((# -"##�)$($�#��((6  )�((6 , �# -
'!2,((6  �   #),  ��8��4#/"$  $ ���"/$2,%"#5#  ��$1,(,($7  1(#5#1,� -
(6  ��%��,),',($3 , "#/#�6,  #�$%6��=/  ��#-,%% 0#�1$�#��($7  1(# -
5#',/(,5#  �,2(#5#  %/#"�.  

�,1�  (�%/#7:,5#  $%%',)#��($7  %##/�,/%/�!,/  ��%�#�/!  %�,-$�'. -
(#%/$ «�,#$(0#�1�/$"� », /�"  "�"  ��8��4#/"�  %#��,1,((6  %$%/,1 
!����',($7  �#)#�#'.8#��($,1  #%(#��(�  (�  ��#%/��(%/�,((6  5,#-
5��0$2,%"$  )�((6 , "  "#/#�61  #/(#%7/%7 %��#5(#8$�#��((6,   � -
��"/,�$%/$"$  �,2(#5#  %/#"�, $%���,($7  $ %!11��(6  �'�5#8���%#� . 

�  #4:,1  %'!2�,  $%%',)#��($7  )#'&(6  4�8$�#��/.%7  (�  /�, 1,� -
(6  ��%��,),',($7  p(Q, E, ?U), /�"  "�"  !���(,($,  5#)#�#5# 4�'�(%�  
�,2(#5#  4�%%,3(� %#),�&$/  %/#", $%���,($,  $ $81,(,($,  %!11��(6  
�'�5#8���%#� . ��"$,  1#),'$  (,#4 #)$16  )'7  �#'!2,($7  !%/#32$�6  
"�$�6  #4,%�,2,((#%/$  �  $(/,�,%�  ��#,"/(#3  ���"/$"$ . 
 ���
  
  �����
  
�����
���
� . �,'.=  (�%/#7:,3  )$%%,�/�-$$  
7�'7,/%7 ��8��4#/"�  $ �)��/�-$7  "  !%'#�$71  ���(�  1,/#)$"  
$(0#�1�-$#((#5#  #4,%�,2,($7  5,#$(0#�1�-$#((#3  %$%/,16 
��#5(#8$�#��($7  %�,)(,5#)#�#5#  %/#"� �," . 
 �'7  )#%/$&,($7 �#%/��',((#3  -,'$  46'$  �,9,(6  %',)!=:$,  
�����
 : 

– %#8)�(�  5,#$(0#�1�-$#((�7  4�8�  )'7  �#%',)!=:,3  #-,("$  /, -
"!:,5#  5$)�#1,/,#�#'#5$2,%"#5#  �,&$1�  $ ����1,/�$8�-$$  ��#5(# -
%/$2,%"$  (%-,(��(6 ) 1#),',3  �,�#7/(#%/(6   ���"/,�$%/$"  1(# -
5#',/(,5#  5#)#�#5# %/#"� �,"  ���(�  – �,0$)�!)  $ ���!( ; 

– �6�#'(,(#  5,#$(0#�1�-$#((#,  #/#4��&,($,  �  �$),  5��0$2, -
%"#3 �$8!�'$8�-$$  ��#%/��(%/�,((# -"##�)$($�#��((6  )�((6 , 
#-,(#"  ��%2,/(6   ���"/,�$%/$"  �,2(#5#  %/#"� $ $%���,($7  (�  2020–
2049 $ 2050–2079 55. )'7  �#)#%4#�#�  �,"  ���!(  $ �,0$)�!)  )'7  ;"%-
/�,1�'.(6  "'$1�/$2,%"$  %-,(��$,� ; �67�',(6  %/�/$%/$2,%"$ 8(� -
2$16,  #/"'#(,($7  ��#5(#8(6   ���"/,�$%/$"  #/  0�"/$2,%"$ ; 
 – ��8��4#/�(�  1,/#)$"�  �#'!2,($7  "�$�6  !%'#�(6  �'#/(#%/,3  
�,�#7/(#%/$  $8 /,#�,/$2,%"$  )�!1,�(6  �#�,� (#%/,3  �'#/(#%/$  
�,�#7/(#%/$  p(Q, E) % -,'.=  0#�1$�#��($7  4�86 8(�($3  5,#$(0#� -
1�-$#((#3  %$%/,16 !����',($7  �#)#�#'.8#��($,1 ; 
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 – �#%/�#,(6  $ ��#�(�'$8$�#��(6  4,8!%'#�(6,  $ !%'#�(6,  ��%-
��,),',($7  %/#"� % -,'.=  #-,("$  !%/#32$�#%/$ �,9,($3  ��#5(#%/$ -
2,%"#5# !���(,($7  �  "�2,%/�,  �,�'$8�-$$  �,9,($7  $(/,'',"/!�'.(# -
5# "#(/�#'7  ��8�$/$7  %'#&(6  5,#��#%/��(%/�,((6  ��#-,%%#� ; 
 – �#%/�#,(6  %#�1,%/(6,  #)(#1,�(6,  1(#5##4��8$7 #4,%�,2,((# -
%/$ %/#"� $ $%���,($7  )'7  %#��,1,((#5#  "'$1�/�  $ )'7  "'$1�/$2, -
%"$  %-,(��$,�  (�  XXI �,"  )'7  �#)#%4#�#�  ���(�  % -,'.=  1#),'$�# -
��($7  $ ��%�#8(���($7  /$�#�#3  %$/!�-$$  % $%�#'.8#��($,1  $(/,5�$ -
�#��((6  )�((6  $ $  %#�#%/��',($7  % #�#�(61$  %$/!�-$71$ , 
$1,=:$1$%7  �  4�8,  8(�($3 ; 
 – ��8��4#/�(�  1,/#)$"�  %-,(��(#5#  ��#5(#8�  "�$�6  !%'#�(6  
�'#/(#%/,3  �,�#7/(#%/$  % -,'.=  #4#%(#��($7 /�,4#��($3  "  0#�1$ -
�#��($=  $(/,'',"/!�'.(#3  �#)),�&"$  ��$(7/$7  �,9,($7 ; 
 – ��8��4#/�(  1,/#)  #4#%(#��($7 /�,4#��($3  "  ��#5(#8$�#��($=  
 ���"/,�$%/$"  5,#)�((6  ���  !����',($7  �#)#�#'.8#��($,1 . 

�������  ����� 
����
��
  ���� . 
	)($1  $8 ��,$1!:,%/�  $(/,'',"/!�'.(6  5,#$(0#�1�-$#((6  

%$%/,1 7�'7,/%7 %�#%#4(#%/. 5,(,�$�#��/.  $ #/#4��&�/.  1#),'.  #4>-
,"/$�(#  %"'�)6��=:,3%7  #4%/�(#�"$  (�  /,��$/#�$7  �,2(6  4�%-
%,3(#� (�  #%(#�, )�((6  %/�/$%/$2,%"$  ��%2,/#�  $81,(,($3  5$)�# -
'#5$2,%"$   ���"/,�$%/$" . 	%(#�(61  "�$/,�$,1  #-,("$  )$(�1$2, -
%"#3 1#),'$  7�'7,/%7 %/,�,(.  $81,(2$�#%/$ %�#3%/� #4>,"/#�  #4%/�-
(#�"$  �  �,�,),'�  ��,1,((6  ��1#"  (-$"'#� ) ��$(7/$7  !����',(2, -
%"$  �,9,($3 . 

��$4#',,  ��%��#%/��(,((63  �#) #)  "  #-,(",  )#'5#%�#2(6  $8-
1,(,($3  5$)�#'#5$2,%"$   ���"/,�$%/$"  #%(#��(  (�  1#),'7  �  �$),  
%$%/,1 !���(,($3  �#)(#5#  4�'�(%�  % ��8'$2(61  9�5#1  )$%"�,/$8� -
-$$  �#  ��,1,($ . +#)#4(6,  1#),'$  ��8��4�/6��=/%7  �  ���  (�$"'# -
1�(#�  � .
 ., �,#�5$,�%"$3  � .� ., ��4"$(  � .� . $ )� .) $ �  �+4��  (�$ -
(#5��)#��  � .
 . $ )� .) (�  "�0,)�,  5$)�#'#5$$  %!9$.  

��!5#3  �#) #)  �  1#),'$�#��($$  5$)�#'#5$2,%"$  �#%',)%/�$3  
$81,(,($7  "'$1�/�  ��,)�#'�5�,/  $%�#'.8#��($,  %/# �%/$2,%"$  1#-
),',3  0#�1$�#��($7  %/#"�. ����$1,� , �  ��+  �
�  ��,)'#&,(6  (, -
5�!%%#�� '$(,3(�7  1#),'.  1(#5#',/($  "#',4�($3  �,2(#5#  %/#"� % 
)�!1,�(61  � #)(61  ��#-,%%#1 $ (,'$(,3(6,  %/# �%/$2,%"$, 1#), -
'$  (��#'#�  
 .� ., �#'#1#(#��  � .� .). ��  "�0,)�,  5$)�#'#5$$  %!9$ 
���  #4#%(#��(�  ��$1,($1#%/.  %/# �%/$2,%"#3 1#),'$  "#',4�($7  
%/#"� �,"  % ���#)#2(61  �,&$1#1 , �  "#/#�!=  �#9'$  ;1�$�$2,%"$,  
8��$%$1#%/$ % 1,/,#;',1,(/�1$  (*�$%/#0#�#�  
 . � .).  

��  "�0,)�,  5$)�#0$8$"$  $ 5$)�#��#5(#8#�  �����  ��8��4#/�(�  
1,/#)#'#5$7  �,�#7/(#%/(#5#  ��#5(#8$�#��($7  5$)�#'#5$2,%"$  �# -
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%',)%/�$3 $81,(,($3  "'$1�/� , �  #%(#�, "#/#�#3  ',&$/  %/# �%/$2,-
%"�7 1#),'.  0#�1$�#��($7  %/#"� �  �$),  !���(,($7  �#"",�� –+'�("� –
�#'1#5#�#�� , "#/#�#,  �  %/�-$#(��(#1  %'!2�,  �,�, #)$/  �  !���(,($,  
+$�%#(�  ((#  !&,  % ��%"�6/61  0$8$2,%"$1 %16%'#1 ,5# "#;00$-$ -
,(/#� ) $ )�,/  �  "�2,%/�,  �,9,($7  "�$�6,  �'#/(#%/$  �,�#7/(#%/$  $8 
%,1,3%/�� "�$�6  +$�%#(� . �,/#)#'#5$7  9$�#"#  ���#4$�#��(�  $ 
$%�#'.8!,/%7 )'7  ��#5(#8�  #%(#�(6  �$)#�  %/#"� (5#)#�#5#, 1�"%$-
1�'.(#5#  $ 1$($1�'.(#5# ).  
 �,/#)#'#5$7  �����  �87/�  8� #%(#�! �  )$%%,�/�-$#((#1  $%%',)#-
��($$ , /�"  "�"  #(�  �)��/$�#��(�  )'7  $(&,(,�(6  ��%2,/#� , �"'=2�,/  
��%2,/(6,  �6��&,($7 , )�=:$,  !%/#32$�6,  �,9,($7 , $ $%�#'.8!,/  
#4:,)#%/!�(6,  5$)�#1,/,#�#'#5$2,%"$,  $% #)(6,  )�((6, . 

�������  �
�
���  8�"'=2�,/%7  � :  
 – %#8)�($$ #4>,)$(,((#3  %$( �#($8$�#��((#3  (��,��6, ) 4�86 
)�((6  �#  �,2(#1!  %/#"! $ $%���,($=  % �#)#%4#�#�  ���(� , �  "#/# -
�!=  �#9'#  56 �7)#� , ��$1,($16  )'7  ���"/$2,%"#5#  $%�#'.8#��($7  
��$  5 %-#1 !�#�(,  %/�/$%/$2,%"#3 8(�2$1#%/$; 
 – ��,��6,  )'7  ���(�  �#'!2,(6  )�!1,�(6,  ��%��,),',($7  )'7  
��% #)�  �#)6  $ $%���,($7  p(Q, E) �#  28 �#)#%4#��1 , (�  #%(#�, "#/# -
�6  ��%%2$/�(6  4,8!%'#�(6,  $ !%'#�(6,  ��%��,),',($7  #4,%�,2,( -
(#%/$ �,2(#5#  %/#"�, �#  "#/#�61  ��#�,),(#  %���(,($,  $ �(�'$8  ��8 -
'$2(6  #4,%�,2,((#%/,3  ��$  �,�, #),  #/  4,8!%'#�(6  "  !%'#�(61  
��%��,),',($71 ; 
 – ��,��6,  )'7  ���(�  �#%/�#,(6  %#�1,%/(6,  #)(#1,�(6,  1(#5#-
#4��8$7 #4,%�,2,((#%/$  %/#"� $ $%���,($7  ()'7  !%'#�(6  $ 4,8!%-
'#�(6  ��%��,),',($3 ) )'7  !%'#�$3  /,"!:,5#  "'$1�/�  $ )'7  �7)�  
"'$1�/$2,%"$  %-,(��$,� : RCP 2.6, RCP 8.5, 1#),'$  MPI-ESM-MR, 
CESM1(CAM5) $ BCC-CSM1(1M). 
 – ��,��6,  �#%/�#,(6  0�"/$2,%"$,  $ %-,(��(6,  �#�,� (#%/$  
�'#/(#%/$  �,�#7/(#%/$  �,2(#5#  %/#"�. 

!�
���
���	��  ����
�
���  #��,),'7,/%7 :  
– �,8!'./�/�1$  $%%',)#��($7 , "#/#�6,  �#8�#'7=/  4#',,  �#'(#  

$%�#'.8#��/.  �#'!2,((6,   ���"/,�$%/$"$  5,#)�((6  ���  !����', -
($7 �#)#�#'.8#��($,1  )'7  #-,($��($7  �#81#&(#%/,3 %$%/,16 
!����',($7  �#)#�#'.8#��($,1  �  !%'#�$7  ;"%/�,1�'.(6  %-,(��$,�  
5$)�#'#5$2,%"#3 #4%/�(#�"$  ���(� ;  

– ��8��4#/�((61$  1,/#)$2,%"$1$  #%(#��1$ �#%/�#,($7  $ 0!(" -
-$#($�#��($7  5,#$(0#�1�-$#((#3  %$%/,16 ��#5(#8$�#��($7   ���" -
/,�$%/$"  5,#)�((6  (�,2(#3  %/#", $%���,($, , �#)#(�%6:,($, ), "#/# -
�6,  1#5!/  46/.  $%�#'.8#��(6  )'7  $%%',)#��($7  �#%/�#,($7  %$%/,16 
!����',($7  �#)#�#'.8#��($,1  ���(� ;  
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 – ��8��4#/�((61  1,/#)#1  #4#%(#��($7 /�,4#��($3  "  ��#5(#8$�# -
��($=   ���"/,�$%/$"  5,#)�((6  ���  !����',($7  �#)#�#'.8#��($,1 , 
"#/#�63  �#8�#'7,/  #4#%(#��/.  ��$5#)(#%/.  ��8��4�/6��,16  %$%/,1 
!����',($7  (�  #%(#�, %0#�1!'$�#��((#5#  �  ��4#/,  !%'#�$7  #4,%�,-
2,($7  /�,4!,1#5#  !�#�(7  �#"�8�/,'7  ;00,"/$�(#%/$  0!("-$#($�# -
��($7  %$%/,16. 

"��	�
���	��  ����
�
���  #��,),'7,/%7 : 
– 1,/#)$2,%"$1$  #%(#��1$ �#%/�#,($7  $ 0!("-$#($�#��($7  5,#-

$(0#�1�-$#((#3  %$%/,16 ��#5(#8$�#��($7  %�,)(,5#)#�#5#  %/#"� 
�,"  ���(�  �  !%'#�$7  ;"%/�,1�'.(6  %-,(��$,�  �  $(/,�,%�  $%�#'. -
8#��($7  �  #�,��/$�(#3  ���"/$",  #�5�($8�-$71$  !����',($7  �#)# # -
873%/�,((#3  ),7/,'.(#%/.=  ���(� ; 

– �#'!2,((61$  )�!1,�(61$  ;1�$�$2,%"$1$  ��%��,),',($71$  
p(Q, E) �#  28 �#)#%4#��1 , �  /�"&,  �#%/�#,((61$  %#�1,%/(61$ #) -
(#1,�(61$  1(#5##4��8$71$  #4,%�,2,((#%/$  %/#"� $ $%���,($7  )'7  
;"%/�,1�'.(6  "'$1�/$2,%"$  %-,(��$,� , "#/#�6,  1#5!/  46/.  $%-
�#'.8#��(6  )'7  �,9,($7  5$)�#'#5$2,%"$  8�)�2  ��8'$2(#5#  �$)�  �  
���(, ; 
 – �#81#&(#%/.=  $%�#'.8#��($7  1,/#)�  #4#%(#��($7 /�,4#��($3  "  
 ���"/,�$%/$"�1  5,#)�((6  ���  !����',($7  ��$  ��8�$/$$  %$%/,16 
!����',($7  �#)# #873%/�,((#3  ),7/,'.(#%/.=  ���(� . 
 �������  
 
��
����
���  
  �
��
����
���  �,8!'./�/#�  ��4#/6  
#%(#�6��,/%7  (�  /#1  #4%/#7/,'.%/�, , 2/# �,8!'./�/6  %/�/$%/$2,%"$  
#-,(#"  $ �6�#)6 , %),'�((6,  (�  $  #%(#�, �   #),  $%%',)#��($7 , �# -
'!2,(6  '$4#  �  ��1"� , %!:,%/�!=:$  �  (�%/#7:,,  ��,17  5$)�#'#5$ -
2,%"$  (#�1�/$�#� , '$4#  4�8$�!=/%7  (�  1#),'7  �#"",�� –+'�("� –
�#'1#5#�#��  (�+� ) $ +$�%#(� , ��#9,)9$  ���#4�-$=  (�  1(#5#-
2$%',((6  1$�#�6  �,2(6  �#)#%4#�� . 
 #��
�
�
�
���	��  
��
��  
�����
���
�  
  
�$
����  �����
 -
�� . 	%(#��  $%%',)#��($3  )$%%,�/�-$$  %#%/#$/ $8 )�!  %#%/��'7=-
:$ .  
 +,���7  ��,)(�8(�2,(�  )'7  0#�1$�#��($7   ���"/,�$%/$"  5,#)�( -
(6  !����',($7  �#)#�#'.8#��($,1 . �,9,($,  �#%/��',((6  8�)�2  
#��,),',($7   ���"/,�$%/$"  5,#)�((6  #%(#�6��'#%.  "�"  (�  $%�#'. -
8#��($$  "'�%%$2,%"$  1,/#)#�  $(&,(,�(#3  5$)�#'#5$$  (%/�/$%/$2,-
%"�7 #4��4#/"�  %0#�1$�#��((6  %#�1,%/(6  �7)#�  %/#"� $ $%���, -
($7), /�"  $ (�  1,/#)#'#5$$  2�%/$2(# $(0$($/(#5#  1#),'$�#��($7 , 
��8��4#/�((#3  �  ����� . �  #%(#�, ��$1,(,((6  1,/#)#�  ��#5(#8$ -
�#��($7  ',&�'$  ���$�(/6  1#),'$  '$(,3(#5#  0#�1$�!=:,5#  0$'./ -
�� , #4,%�,2$��=:$,  !%/#32$�#%/. �,9,($3  8� %2,/ �#'(#3  $'$  2�%-
/$2(#3  ��85�!8"$  #/  1!'./$�'$"�/$�(#5#  9!1� . �#),'.  �  ��8'$2(6  
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���$�(/�  ��#9'�  ���#4�-$=  (�  %#/(7  �,2(6  4�%%,3(�  �&(#3  $ 
�,�,�(#3  
1,�$"$ , 
0�$"$  $ ����8$$ . 
 �/#��7  %#%/��'7=:�7 , (�����',((�7  (�  ��8��4#/"!  1#),'$  �# -
%/�#,($7  $ 0!("-$#($�#��($7  ���  !����',($7  �#)#�#'.8#��($,1 , 
#%(#��(�  (�  )#%/$&,($7  (�!2(#3  9"#'6  «�$%/,1(�7  $(/,5��-$7  
��#-,%%#�  5#%!)��%/�,((#5#  !����',($7 », 8��,5$%/�$�#��((#3  �  
�,,%/�,  �,)!:$  (�!2(6  $ (�!2(# -#4��8#��/,'.(6  9"#'  +���$ -
/,'.%/��  ��("/ -+,/,�4!�5� . @/� 9"#'�  $%�#'.8!,/  ,%/,%/�,((# -
(�!2(63  �#) #) , 4�8$�!=:$3%7  (�  8�"#(,  %# ��(,($$  -,'#%/(#%/$  
#4>,"/� . 
 �,�'$8�-$7  �62$%',($3  #%!:,%/�'7'�%.  (�  �,�%#(�'.(#1  "#1�. -
=/,�,  % $%�#'.8#��($,1  %�,)6  ��8��4#/"$  Visual Basic, MatLab $ 
��$'#&,($$  ��� -/, (#'#5$3 . 
 �% #)(61  1�/,�$�'#1  )'7  ��#�,),($7  ��%2,/#�  %'!&$'$  �7)6  
5$)�#1,/,#�#'#5$2,%"$  ;',1,(/#� , #�!4'$"#��((6,  �  $8)�($7  
�%,1$�(#3  1,/,#�#'#5$2,%"#3  #�5�($8�-$$ . �-,(��(6,  #-,("$  �6 -
�#'(7'$%.  (�  4�8,  �7/#5# )#"'�)�  (CMIP5) �,&����$/,'.%/�,((#3  
5�!��6  ;"%�,�/#�  �#  $81,(,($=  "'$1�/�  (IPCC). 

"
�
%��
� , ���
�
���  ��  ���
�� .  
1. �,#$(0#�1�-$#((�7  1#),'.  ��%��,),',($7  ��%2,/(6  5$)�# -

1,/,#�#'#5$2,%"$   ���"/,�$%/$"  �,2(6  4�%%,3(#� ���(�  )'7  0�" -
/$2,%"$  $ %-,(��(6  "'$1�/$2,%"$  !%'#�$3 . 

2. �,/#)$"�  �#'!2,($7  "�$�6  !%'#�(6  �'#/(#%/,3  �,�#7/(# -
%/$ �,2(#5#  %/#"� $8 /,#�,/$2,%"$  �#�,� (#%/,3  �'#/(#%/$  �,�#7/ -
(#%/$ %/#"� $ $%���,($7  )'7  /,"!:,5#  $ 4!)!:,5#  "'$1�/� . 

3. �,/#)$"�  /,"!:,3  $ %-,(��(#3  #-,("$  #4,%�,2,((#%/$  %/#"� 
�,2(6  4�%%,3(#� �,"  ���(�  (�  #%(#�, �#%/�#,($7  %#�1,%/(6  #) -
(#1,�(6  1(#5##4��8$3  %/#"� $ $%���,($7 .  

4. �,/#)  #4#%(#��($7 /�,4#��($3  "  ��#5(#8$�#��($=   ���"/,�$ -
%/$" 5,#)�((6  ���  !����',($7  �#)#�#'.8#��($,1 . 

���
 ��
�  �� 
�� . 	%(#�(6,  �#'#&,($7  )$%%,�/�-$#((#3  �� -
4#/6  )#"'�)6��'$%.  (�  8�%,)�($$  �/#5#�#3  %,"-$$ �2,(#5#  �#�,/�  
�����  �  2016 5., $ %,1$(���  "�0,)�6  5$)�#0$8$"$  $ 5$)�#��#5(# -
8#� 5$)�#'#5$2,%"#5# 0�"!'./,/�  ����� . ��"&,  ��#1,&!/#2(6,  
�,8!'./�/6  ��4#/6  46'$  ��,)%/��',(6  (�  1,&)!(��#)(6  $ �#%%$3-
%"$  "#(0,�,(-$7 , �  /#1  2$%',: XI �%,�#%%$3%"�7 (�!2(�7  ;"#'#5$ -
2,%"�7 "#(0,�,(-$7  (��("/ -+,/,�4!�5 , 2016), XI �%,�#%%$3%"�7 (� -
!2(�7  ;"#'#5$2,%"�7  "#(0,�,(-$7  «�#)�  – $%/#2($" &$8($ (�  �,1 -
', » (��("/ -+,/,�4!�5 , 2016), XII�  �,&)!(��#)(63  �#'.9#3  5,#5�� -
0$2,%"$3 0,%/$��'.  «�(%/$/!/  (�!"  # �,1',  ��("/ -+,/,�4!�5%"#5#  
5#%!)��%/�,((#5#  !($�,�%$/,/� » (��("/ -+,/,�4!�5 , 2017), V �,&)! -
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(��#)(�7  (�!2(# -���"/$2,%"�7  "#(0,�,(-$7  «�,#$(0#�1�-$#((#,  
#4,%�,2,($,  !%/#32$�#5# ��8�$/$7  /,��$/#�$3 » (��("/ -+,/,�4!�5 , 
2018). 
 �$%%,�/�-$#((#,  $%%',)#��($,  �6�#'(7'#%.  �  ��1"�  ��!2(# -
$%%',)#��/,'.%"#3  ��4#/6  (��� ) «
)��/�-$7  1�/,1�/$2,%"$  1#), -
',3  0#�1$�#��($7  �,�#7/(#%/(6   ���"/,�$%/$"  1(#5#',/($  �$)#�  
�,2(#5#  %/#"� "  0$8$"#-5,#5��0$2,%"$1  !%'#�$71  �#%%$$ )'7  -,',3  
#4,%�,2,($7  !%/#32$�#%/$ $  �,9,($3  ��$  1#),'$�#��($$  $ ��#5(# -
8$�#��($$ » (A  5#%�,5$%/��-$$ 01 2014 58678). �,8!'./�/6  $%%',)#-
��($7  �(,)�,(6  �  !2,4(63  ��#-,%% �����  �#  %�,-$�'.(#%/$  
05.04.05 – +�$"'�)(�7  5$)�#1,/,#�#'#5$7  (��#0$'.  – +�$"'�)(�7  
5$)�#'#5$7 ) $ �,�,)�(6  �  �$)�#1,/-,(/�  ���(� . 

+# /,1,  )$%%,�/�-$$  #�!4'$"#��(#  14 %/�/,3 , $8 ($  3 �  $8)�($ -
7 , �,"#1,()#��((6  �
� , 1 �  �6%#"#�,3/$(5#�#1  8��!4,&(#1  $8-
)�($$ . 
 &
����  �	���  ���
�� . ��!2(6,  �#'#&,($7 , �6(#%$16,  (�  8�-
:$/! , �#'!2,(6  '$2(#  ��/#�#1 . �  �!4'$"�-$7 , �#)5#/#�',((6  �  
%#��/#�%/�, , ��/#�!  ��$(�)',&�/  0#�1!'$�#�"�  8�)�2 , %4#� $ #4�� -
4#/"�  $% #)(6  )�((6  �#  �,2(61  4�%%,3(�1 ���(� . 
 ����	����  
  
 '��  �� 
�� . �$%%,�/�-$7  %#%/#$/ $8 ��,),($7 , 
�7/$  5'�� , 8�"'=2,($7 , %�$%"� $%�#'.8#��((6  $%/#2($"#� $ 9 ��$ -
'#&,($3 . ��4#/�  $8'#&,(�  (�  261 %/��($-,  $ �"'=2�,/  48 �$%!("#�  $ 
18 /�4'$- . ��$%#"  $%�#'.8#��((6  $%/#2($"#� %#%/#$/ $8 143 $%-
/#2($"#�  �#%%$3%"$  $ 8��!4,&(6  ��/#�#� . 
 

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

  #4#%(#�6��,/%7 �"/!�'.(#%/.  /,16 , ��%%1�/�$��=/ -
%7 (�!2(�7  (#�$8(�  $ ���"/$2,%"�7  8(�2$1#%/. $%%',)#��($7 , �,�, -
2$%'7=/%7 �#'#&,($7 , �6(#%$16,  (�  8�:$/! . 
 �  ����
�  �����  #�$%6��,/%7 �"/!�'.(#%/.  ��8��4�/6��,1#3  /, -
16 , %!:,%/�!=:$,  ��#/#/$�6 , %/��7/%7 -,'$ , 8�)�2$  $%%',)#��($7 , 
�  /�"&,  %#8)�,/%7 $(0#�1�-$#((�7  4�8�  % -,'.=  0#�1$�#��($7  "�� -
/#5��0$2,%"#3  %#%/��'7=:,3  %/�/$%/$2,%"#3 1#),'$  #4%/�(#�"$  
5,#$(0#�1�-$#((#3  %$%/,16 )'7  �#%',)!=:,3  #-,("$  /,"!:,5#  
5$)�#'#5$2,%"#5# �,&$1�  $ ����1,/�$8�-$$  ��#5(#%/$2,%"$  (%-,-
(��(6 ) 1#),',3  �,�#7/(#%/(6   ���"/,�$%/$"  1(#5#',/(,5#  5#)#-
�#5# %/#"� �,"  ���(�  – �,0$)�!)  $ ���!( . �(0#�1�-$#((�7  4�8�  
)#'&(�  %#),�&�/.  5��0$2,%"$,  #4>,"/6 , 7�'7=:$,%7  ;',1,(/�1$  
;',"/�#((6  "��/  ��%2,/(6  5$)�#'#5$2,%"$   ���"/,�$%/$" : (#�16  
%/#"� h, "#;00$-$,(/#�  ���$�-$$  � v $ �%$11,/�$$  � s, �  /�"&,  "#-
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;00$-$,(/#�  %/#"� k $ ��/#"#��,'7-$$  r(1) ��$  5#)#�#3 %)�$&", . 
+#%',)($,  "#;00$-$,(/6  (k $ r(1)) (,#4 #)$16  /�"&,  )'7  #-,("$  
%/,�,($  !%/#32$�#%/$ �,9,($3  1�/,1�/$2,%"#3  1#),'$ , %'!&�:,3  
)'7  #�$%�($7 ��#-,%%�  0#�1$�#��($7  1(#5#',/(,5#  �,2(#5#  %/#"�. 
 	4��4#/"�  �7)#�  %/#"� ��#�#)$'�%.  �  %##/�,/%/�$$ % /,1$  �,"# -
1,()�-$71$ , "#/#�6,  $%�#'.8!=/%7 �  �#%%$$: �#%/�#,($,  ��8(#%/(# -
$(/,5��'.(6  "�$�6 , ��$1,(,($,  "�$/,�$,�  �/.=),(/�  $ �$9,��  
)'7  #-,("$  %/,�,($  #)(#�#)(#%/$ . �/�/$%/$2,%"$  #4��4�/6��'$%.  
/#'."#  �7)6  (�4'=),($7  8� ��% #)#1  �#)6  8#(�'.(6  �," . �'7  #��, -
),',($7  "�$/$2,%"#3  �'#:�)$ , #/),'7=:,3  �8#(�'.(6,  4�%%,3(6 #/ 
8#(�'.(6 , 46'�  �#%/�#,(�  �,)!"-$#((�7  8��$%$1#%/., �#8�#'$�9�7  
(�3/$  �,��,8,(/�/$�(!=  �'#:�).  – 1700 "1 2. �%'#�$71  8#(�'.(#%/$  
#/�,2�=/  28 4�%%,3(� $8 56.  

+�,)%/��',($,  # �7)�  $ ��%%2$/�((6  %/�/$%/$2,%"$   ���"/, -
�$%/$"�  )�,/  /�4' . + .1. +�#)#'&$/,'.(#%/.  �7)#�  %#%/��'7,/  �  
%�,)(,1  40 ',/ , 4#'.9$(%/�#  �7)#�  (�2$(�=/%7  % 1968 5#)� , /#'."#  6 
�7)#�  – % 1967 5#)� , $ 8�"�(2$��=/%7  �%, �7)6  2007 5#)#1. +# )�( -
(61  ��%2,/#� , ��,)%/��',((6  �  /�4' . + .1, %0#�1$�#��(6  "��/#5�� -
0$2,%"$, (�4#�6  % -,'.=  #/#4��&,($7  5��0$2,%"#5# #4��8� , "#/# -
�6,  �#"�8�(6  (�  �$%. + .1.  

�$%. + .2 �#"�86��,/ , 2/# (�  8(�2$/,'.(#3  /,��$/#�$$  4�%%,3(� 
� . �,0$)�!)�  5#)#�#3 %/#" 1#),'$�!,/%7  (,!%/#32$�#  )'7  /�,/.,5#  $ 
�/#�#5#  (�2�'.(#5#  1#1,(/�  (�  8(�2$/ , �#  "#;00$-$,(/�1  �%$11,/ -
�$$  $ ���$�-$$ ), (#  �  4�%%,3(, � . ���!(  4#'.9,  �#'#�$(6  /,��$/# -
�$$  !%/#32$�# �#  �/#�#1!  (�2�'.(#1!  1#1,(/! .  

�  �67�',((6  8#(�  (,!%/#32$�#%/$ �,9,($3  1#),'$  )'7  1#1,( -
/#�  �,�#7/(#%/(6  ��%��,),',($3 , ��#-,%% 0#�1$�#��($7  �,2(#5#  
%/#"� (,#4 #)$1#  #�$%6��/.  %#�1,%/(# % ��#-,%%#1 0#�1$�#��($7  
$%���,($7  % �#�,� (#%/$  %!9$, "#/#�#,  7�'7,/%7 ��&(61  ;',1,(/#1  
�  %�,),($$  �#)(#5#  4�'�(%�  �,2(6  4�%%,3(#� ���(� . +�$  $%�#'.8#-
��($$  /#'."#  %/�/$%/$2,%"$   ���"/,�$%/$"  %/#"� 1#5!/  �#8($"(!/.  
��#4',16  $ % ����$'.(#3  ����#"%$1�-$,3  ;1�$�$2,%"$  ��%��,), -
',($3  %/#"� "�$�61$  $8 "'�%%� %,1,3%/� ��%��,),',($3  +$�%#(� ; 
%$/!�-$7  1#&,/  ! !)9$/.%7  ��$  ��#5(#8(#3  #-,(",  5$)�#'#5$2,%"#-
5# �,&$1�  �#  #��,),',((61  "'$1�/$2,%"$1  %-,(��$71 . 

�  %�78$ % �#81#&(61  �#'!2,($,1  (,!%/#32$�6  �,9,($3  ��$  
1#),'$�#��($$  %/#"� (,#4 #)$1#  $%�#'.8#��/.  �7)6  $%���,($7  )'7  
!2,/�  ,5#  ���"/,�$%/$"  ��$  ��#5(#8, . 

�!:,%/�!=/  ��8'$2(6,  1,/#)6  )'7  #-,("$  8(�2,($7  $%���,($7 , �  
/#1  2$%', $ ;1�$�$2,%"$,  0#�1!'6 . �6'$  ��#�(�'$8$�#��(6  1,/# -
)6 , "#/#�6,  ��%��#%/��(,(6  �  ���(,  $ �#%%$$, #/'$2�=:$,%7  (�4# -
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�#1  � #)7:$  �  ($  �,'$2$( . +��"/$2,%"$  �%, 1,/#)6  �  %�#,3 #%(#-
�,  %#),�&�/  !���(,($,  �#)(#5#  4�'�(%� . @/# !���(,($,  $ 46'#  $%-
�#'.8#��(#  )'7  �62$%',($7  8(�2,($3  $%���,($7  % 8�1"(!/6  �,2(6  
�#)#%4#�#�  ���(%"#5#  �'#%"#5#�.7 , )'7  "#/#�6  �,'$2$(�  5#)#�#5# 
$81,(,($7  %!11��(6  �'�5#8���%#�  4'$8"�  "  (!'= . �  /�4' . + .2 ��,) -
%/��',(6  �62$%',((6,  8(�2,($7  $%���,($7 . �5,(,�$�#��((6,  �7)6  
$%���,($7  #-,(,(6  (�  #)(#�#)(#%/.  �#  )$%�,�%$$ $ %�,)(,1!  8(�2, -
($= ; �#  %�,)(,1!  8(�2,($=  �%, �7)6  #)(#�#)(6  (�  5 % !�#�(,  8(� -
2$1#%/$. ��%%2$/�((6,  �,'$2$(6  $%���,($7  46'$  8�"��/$�#��(6 . 

�
  ��
�
�  �����  ��%%1�/�$��,/%7  1,/#)$"�  #-,("$  )#'5#%�#2(6  
$81,(,($3  5#)#�#5# %/#"�, "#/#��7  4�8$�!,/%7  (�  %$%/,1, )$00,�,( -
-$�'.(6  !���(,($3  )'7  (�2�'.(6  1#1,(/#� , "#/#��7  ����#"%$1$ -
�!,/  !���(,($,  �#"",�� –+'�("� –�#'1#5#�#�� . 

�'7  #-,("$  5$)�#'#5$2,%"$  �#%',)%/�$3  $81,(,($7  "'$1�/�  )'7  
�,"  ���!(  $ �,0$)�!)  $%�#'.8#��'�%.  %',)!=:�7  %$%/,1� !���(,($3 :  

.022

,0

~12

1

=++-

=+-

N
GmNmc

Nmc
                                (1) 

5),  c  – 1�/,1�/$2,%"#,  #&$)�($,  ����1,/��  #4��/(#5#  "#;00$-$ -
,(/!  1(#5#',/(,5#  %/#"�; m1, m2 – �,��63  $ �/#�#3  (�2�'.(6,  1#-
1,(/6 , 8(�7  "#/#�6,  1#&(#  #��,),'$/.  (#�1!  $ "#;00$-$,(/  �� -
�$�-$$  %/#"�; N  – (#�1�  #%�)"#� ; 

N
G~  – $(/,(%$�(#%/.  4,'#5#  9!1�  

#%�)"#� . 
 +,�,)  $%�#'.8#��($,1  %$%/,16 !���(,($3  )'7  %-,(��(#3  #-,("$  
�,�#7/(#%/(6  ��%��,),',($3  1(#5#',/(,5#  5#)#�#5# %/#"� ���(�  
46'�  ��#�,),(�  ,,  ��#�,�"�  (�  �,/�#%�,"/$�(#1  1�/,�$�', . 


��#4�-$7  ��#5(#8(#3  1#),'$  (�  �,/�#%�,"/$�(#1  1�/,�$�',  �# -
"�8�'�  ,,  ��$5#)(#%/.  (#����)6��,1#%/.  %#%/��$'�  69 %) )'7  !%'#-
�$3  ���(� , %',)#��/,'.(# , 1#&(#  �,�,3/$  "  �6�#'(,($=  %-,(��(#3  
#-,("$  ��%2,/(6  5$)�#'#5$2,%"$   ���"/,�$%/$"  �#  ;"%/�,1�'. -
(61  "'$1�/$2,%"$1  %-,(��$71  ���  2.6 $ ���  8.5 �#  "'$1�/$2,%"$1  
1#),'71  MPI-ESM-MR, CESM1(CAM5) $ BCC-CSM1(1M) +7/#5# 
)#"'�)�  ��@�� . �'7  �#'!2,($7  4#',,  (�),&(6  ��#5(#8#�  46'�  
��#$8�,),(�  �)��/�-$7  (!�,'$2,($,  ��8�,9,($7 ) 1#),'$  "  !%'#�$71  
���(�  1,/#)#1  change factor (�,'./� -1,/#) ). 

�  �������  �����  �#  1,/#)$", , $8'#&,((#3  �  5'��,  2, 46'$  %),'� -
(6  )#'5#%�#2(6,  ��#5(#86  �,�#7/(#%/(6   ���"/,�$%/$"  �,"  ���!(  
$ �,0$)�!)  �#  "'$1�/$2,%"$1  1#),'71 . �-,(��(�7  #-,("�  )�(�  (�  
�,�$#)6  % 2020 �#  2049 55. (�,��63  �,�$#) ) $ % 2050 �#  2079 55. 
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�'7  "�&)#5#  ��#5(#8$�!,1#5#  %-,(��$7  ��#�,),(#  %���(,($,  
��#5(#8(6  "��/#5��0$2,%"$  (�4#�#�  % 0�"/$2,%"$1$ , $ �6),',(6  
8#(6, �  "#/#�6  $1,=/%7 %/�/$%/$2,%"$ 8(�2$16,  #/"'#(,($7 , / . , . 
/�"$, , "#/#�6,  ��,�69�=/  �#5�,9(#%/.  ��%2,/(#3   ���"/,�$%/$"$ : 
)'7  (#�16  %/#"� – 15 % )'7  "#;00$-$,(/�  ���$�-$$  – 20 %. �(0#� -
1�-$7  # %-,(��(6  #4,%�,2,((6   ���"/,�$%/$"�  ��,)%/��',(�  �  
/�4' . + .3.  

��$4#'.9$,  #/"'#(,($7  ��#5(#8(6  8(�2,($3  (#�16  %'#7 %/#"� 
#/  0�"/$2,%"$   ���"/,�(6  )'7  1�'6  #4,%�,2,((#%/,3 . +#'!2,(# , 
2/# $81,(,($,  "'$1�/�  %',)!,/  !2$/6��/.  ��$  ��#,"/$�#��($$  $ 
;"%�'!�/�-$$  5$)�#/, ($2,%"$  %##�!&,($3 , #/(#%7:$ %7 "  I $ II 
"'�%%! "��$/�'.(#%/$  �#  "'�%%$0$"�-$$  �$)#�  ��#$8�#)%/�,((#3  
;00,"/$�(#%/$ , 8(�2,($=  %##�!&,($7  $ %�#"! %'!&46 . 

�'7  $%���,($7  #/"'#(,($7  (,  ��,�#% #)7/  15 %. @/#/ �,8!'./�/  
�#81#&,(  ��$  ��#5(#8,  (,8(�2$/,'.(6  $81,(,($3  (#�1  /,1�,��/! -
�6  ��$8,1(#5#  �#8)! �  �#  ��%%1�/�$��,161  "'$1�/$2,%"$1  %-,(� -
�$71 . 
 �  �������
�  �����  ��$�,),(#  /,#�,/$2,%"#,  #4#%(#��($,  $ �# -
%/�#,($,  )�!1,�(6  �'#/(#%/,3  �,�#7/(#%/,3  p(Q, E).  
 �6'$  �#'!2,(6  �,8!'./�/6 , !"�86��=:$,  (�  /#, 2/# %/�/$%/$2,-
%"$, 1#1,(/6  �,�#7/(#%/(6  ��%��,),',($3  1(#5#',/($  �$)#�  �,2 -
(#5# %/#"� 1#5!/  46/.  (,!%/#32$�61$ . �1,,/%7  �  �$)!  (,!%/#32$ -
�#%/. �,9,($7  1#),'$  0#�1$�#��($7  %/#"� �  �$),  %$%/,16 !���(,($3  
)'7  (�2�'.(6  1#1,(/#� . �,!%/#32$�#%/.  !"�86��,/  (�  /#, 2/# %/#" 
($'$  $%���,($, ) 0#�1$�!,/%7  4#',,  %'#&(#, 2,1  ;/#  %',)!,/  $8 !��� -
(,($7  +$�%#(� , (���$1,� , ,%'$ $1,,/  1,%/# $  �8�$1#),3%/�$, . �2,/  
�#%',)(,5#  0�"/#��  /�,4!,/  �,�, #)�  "  )�!1,�(61  ��%��,),',($71 . 
 �  �����  46'�  ��8��4#/�(�  1,/#)#'#5$7  2�%/$2(# $(0$($/(#5#  
1#),'$�#��($7 , "#/#��7  �"'=2�,/  �  %,47 ��#-,)!�!  �"'=2,($7  �  1#-
),'.  0#�1$�#��($7  %/#"� (#�6  �,�,1,((6  (�  (�9,1  %'!2�,  $%��-
�,($7 ), "#/#�6,  !1,(.9�=/  1!'./$�'$"�/$�(!=  %#%/��'7=:!=  
9!1#� . �1,%/#  #)(#1,�(#5#  !���(,($7  ��$1,(7,/%7  n-1,�(#, . �  
;/#1  %'!2�,  !%/#32$�#%/. 1#1,(/#�  �#�69�,/%7 .  
 	4#%(#��($,  !%'#&(,($7  1#),'$  0#�1$�#��($7  1(#5#',/(,5#  %/#-
"�  ���(�  �#)/�,�&)�,/%7  (�'$2$,1  �,2(6  4�%%,3(#� 8#( (,!%/#32$ -
�#%/$ �#  %/�/$%/$2,%"$1 1#1,(/�1  �  (�%/#7:$  $ 4!)!:$  "'$1�/$ -
2,%"$  !%'#�$7 . ��"$1  #4��8#1 , $1,=/%7 ��,)�#%6'"$  )'7  �,�, #)�  
"  )�!1,�(#1!  ��%��,),',($=  �'#/(#%/$  �,�#7/(#%/$  p(Q, E).  

+# $1,=:$1%7  %#�1,%/(61 �7)�1  %'#7 %/#"� $ $%���,($7  %/�#$-
'$%. ;''$�%6  ��%%,$��($7 , ;1�$�$2,%"$,  )�!1,�(6,  5$%/#5��116 $ 
/,#�,/$2,%"$,  �#�,� (#%/$  �'#/(#%/$  �,�#7/(#%/$  (�$%. 1), �  /�"&,  
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%#�1,%/(6,  ��%��,),',($7 , 4�8$�!=:$,%7  (�  $%�#'.8#��($$ , /�"  
(�86��,16 , #)(#1,�(6  1(#5##4��8$3  "�$�6  #4,%�,2,((#%/$ , �# -
%/�#,((6  �  "##�)$(�/�  #4,%�,2,((#%/. –%/#"–$%���,($,  (�$%. 2). 
��  �$%. 2 �#"�8�(6  /�"&,  ��#5(#8(6,  %#�1,%/(6,  "�$�6,  %/#"� $ 
$%���,($7 . 

 

� )                                              � )                                              � ) 

  
�$%. 1. +#%/ Binalud: �  – ;''$�%  ��%%,$��($7 , �  – 5$%/#5��11�  5#)#�6  8(�2,($3  

$%���,($7  $ %'#7 %/#"�, �  – /�, 1,�(�7  �'#/(#%/.  �,�#7/(#%/$ . 
 

� )                                                                            � )     

     
�$%. 2. ��, 1,�(6,  "�$�6,  #4,%�,2,((#%/$ : �  – Hashtad Joft (0�"/$2,%"�7 ), �  – Ra-

him Abad (��#5(#8(6, ). 
 

 ��'$2$,  ;1�$�$2,%"$  )�!1,�(6  5$%/#5��11 %#8)�,/ �#81#&(# -
%/$ )'7  ��8��4#/"$  ��8'$2(6  )�!1,�(6  ���$�(/#�  !���(,($7  $ 
%�#%#4#� $  �,9,($7 . �  2�%/(#%/$, )'7  %'!2�3(6  !%/�(#�$�9$ %7  
��#-,%%#�  ��,)'#&,(  )�!1,�(63  �(�'#5  !���(,($7  +$�%#(�  )'7  
p(Q, E). 	(#  ��,)%/��'7,/  %#4#3 !���(,($,  �  2�%/(6  ��#$8�#)(6  
�,��#5#  �#�7)"� , �  ,5# �,9,($,1  1,/#)#1   ���"/,�$%/$"  %'!&$/  
)�!1,�(�7  �#�,� (#%/.  �  /�, 1,�(#1  ��#%/��(%/�,  p(Q, E). 

�,9,($,  #)(#3  $8 8�)�2  )$%%,�/�-$$  �#)��8!1,��,/  #4#%(#��($,  
���$�(/�  �#  $%�#'.8#��($=  )�!1,�(6  ��%��,),',($3  �'#/(#%/$  
�,�#7/(#%/$  p(Q, E) )'7  �#'!2,($7  #)(#1,�(6  "�$�6  #4,%�,2,( -
(#%/$ % 4#',,  !%/#32$�61$  %/�/$%/$2,%"$1$ 1#1,(/�1$ . 
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 �),7  8�"'=2�,/%7  �  �,�, #),  #/  4,8!%'#�(6  ��%��,),',($3  p(Q) 
($'$  P(Q)) "  !%'#�(61 , �  "#/#�6  !%'#�$,1  %'!&$/  $(0#�1�-$7  #4 
$%���,($$ , �#'!2�,1�7  $8 )�!1,�(6  ��%��,),',($3  p(Q, E).  
 �  )�((#1  $%%',)#��($$  ��,)'�5�,/%7  �#'!2,($,  !%'#�(6  "�$�6  
$8 /,#�,/$2,%"$  �#�,� (#%/,3  �'#/(#%/$  �,�#7/(#%/$ , �  (,  $8 ;1 -
�$�$2,%"$  5��0$"#� , "�"  ),'�'#%.  ��(,, . 

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

( ) ( )2

2
exp

12

1
l-

-sps
=

QEEQ r
xp
�

,                         (2) 

5),  

( )
( ) ( )( ) ( )

�
�
�

�

�
�
�

�

s

-
+

ss

--
-

s

-

-
=l

2

2

2

2

2
2 2

12

1

EEQ

QE

QQE

EEEEQQrQQ

r
, 

Qs  – %�,)(,"��)��/$2,%"#,  #/"'#(,($,  �#  �7)!  %/#"�, Es  – %�,)(, -

"��)��/$2,%"#,  #/"'#(,($,  �#  �7)!  $%���,($7 , QEr  – "#;00$-$,(/  

"#��,'7-$$  1,&)!  �7)�1$  %/#"� $ $%���,($7 , Q  $ E  – %�,)(,,  8(� -
2,($7  %/#"� $ $%���,($7 , Q $ E – 8(�2,($7  %/#"� $ $%���,($7  �  "�& -
)#1  !8',  ��%2,/(#3  %,/"$. 
 
'5#�$/1  �#'!2,($7  !%'#�(6  "�$�6  #4,%�,2,((#%/$  �#"�8�(  
(�  �$%. 3. «�#'#"#'.2$" » )�!1,�(#3  �'#/(#%/$  �,�#7/(#%/$  "�"  46 
«��8�,8�,/%7 » �#  (#�1,  $%���,($7 , $ �$)  %�,�,)$  �#  #%$ $%���,($7  
��,)%/��'7,/  %#4#3 !&,  !%'#�(!=  (/ . , . ��$  !%'#�$$ , 2/# 8(�2,($,  
$%���,($7  ���(#  ,5# (#�1, ) "�$�!=  �'#/(#%/$  �,�#7/(#%/$ . 
'5# -
�$/1  46'  8���#5��11$�#��(  �  "#1�.=/,�(#1  ��$'#&,($$  MatLab. 

�'7  )#'5#%�#2(#5# ��#5(#8�  (%-,(��(#3  #-,("$ ) 8(�2,($3  �'#/ -
(#%/$ �,�#7/(#%/$  �#  !���(,($=  (2) (,#4 #)$1#  8(�($,  %-,(��(6  
8(�2,($3  Qs , Es , QEr , Q  $ E . +��"/$2,%"$  �%, ;/$   ���"/,�$%/$ -

"$, "�#1,  "#;00$-$,(/�  "#��,'7-$$  1,&)!  �7)�1$  %/#"� $ $%���, -
($7 QEr , 1#&(#  �#'!2$/.  �#  1,/#)$", , #%(#��((#3  (�  %$%/,1, �'5,4 -

��$2,%"$  !���(,($3  )'7  (�2�'.(6  %/�/$%/$2,%"$  1#1,(/#�  (1).  
�6'$  �#'!2,(6  0�"/$2,%"$,  $ %-,(��(6,  /,#�,/$2,%"$,  �#�,� -

(#%/$ �'#/(#%/$  �,�#7/(#%/$  $ !%'#�(6,  "�$�6,  #4,%�,2,((#%/$ . 
+�$1,�  �#�,� (#%/,3  $ "�$�6  ��,)%/��',(  (�  �$%. + .3. 

+#'!2,(# , 2/# ��#;"%/���#'$�#��((63  �  8#(!  1�'6  #4,%�,2,( -
(#%/,3 « �#%/» !%'#�(#5#  ��%��,),',($7  46%/�,,  ��$4'$&�,/%7  "  
#%$ %/#"�, 2,1  4,8!%'#�(63 . �,#�,/$2,%"#,  ��,)%/��',($,  )�!1,� -



 15

(#3  �'#/(#%/$  �,�#7/(#%/$  �#8�#'$'#  #�/$1$8$�#��/.  ��#-,%% (� -
 #&),($7  0�"/$2,%"$  $ %-,(��(6  !%'#�(6  #4,%�,2,((6  8(�2, -
($3  ��% #)#�  �#)6 , (,#4 #)$16  )'7  (�),&(#5#  1#),'$�#��($7  
(��#5(#8$�#��($7 ) ��#-,%%�  0#�1$�#��($7  �,2(#5#  %/#"�. 
 
� ) � ) 

  
 � ) 

�$%. 3. 
'5#�$/1  �#'!2,($7  !%'#�(6  
"�$�6  #4,%�,2,((#%/$  $8 )�!1,�(#3  
�#�,� (#%/$  �'#/(#%/$  �,�#7/(#%/$ . 

�  – /,#�,/$2,%"�7  �'#/(#%/.  �,�#7/(#%/$  % 
(�(,%,((61$  ;1�$�$2,%"$1$  /#2"�1$  
)�!1,�(#3  �'#/(#%/$  �,�#7/(#%/$ , �  – 
!%'#�(�7  �'#/(#%/.  �,�#7/(#%/$ , �  – 
!%'#�(�7  "�$��7  #4,%�,2,((#%/$ . 

 

 

�  ���
�  �����  ��8��4#/�(  1,/#)  #4#%(#��($7 /�,4#��($3  "  ��# -
5(#8$�#��($=   ���"/,�$%/$"  $(0#�1�-$#((#5#  #4,%�,2,($7  ��� . 
+#"�8�(# , 2/# ���  ��+  #%(#��(�  "�"  (�  8#()$�#��($$  �#)# #873%/-
�,((#3  %$%/,16, #�$��=:,3%7  (�  %,/. (�8,1(6  (�4'=),($3 , /�"  $ 
(�  �,8!'./�/6  ��#5(#8$�#��($7   ���"/,�$%/$"  �#"�8�/,',3  �,2(#5#  
%/#"�, $%���,($7  $ $81,(,($7  %!11��(6  �'�5#8���%#� . 	4#%(#��(# , 
2/# )�((6,  �#"�8�/,'$  7�'7=/%7 #%(#�(61$  "#(%/�!"/$�(61$  ;', -
1,(/�1$  0#�1$�#��($7  $(0#�1�-$#((#5#  #4,%�,2,($7  %$%/,16 
��+ . �(/,5��-$7  %$%/,16 !����',($7  �#)#�#'.8#��($,1  $ ���  
��$�,'#  "  %#8)�($= 5,#$(0#�1�-$#((#3  %$%/,16 !����',($7  �#)# -
�#'.8#��($,1  (���  ��+ ), ),7/,'.(#%/.  "#/#�#5#  )#'&(�  #4,%�,2$-
��/.  5���(/$�#��((63  �,8!'./�/ .  

	%!:,%/�',(�  $(/,5��-$7  ��#-,%%#�  ��#5(#8$�#��($7   ���"/,�$ -
%/$" 5,#)�((6  $ 0#�1$�#��($7  �,9,($7  (�  �#)#�#'.8#��($, . +#-
'!2,(#  !%'#�$,  %!:,%/�#��($7  ��#-,%%�  ��+  $ "�"  %',)%/�$,  – ��8 -
��4#/�(�  "#(%/�!"/$�(�7  /, (#'#5$7 . �'7  ;/#5# $%�#'.8!,/%7 ,%/,%/-
�,((# -(�!2(63  �#) #)  (��+ ) "  !����',($=  �#)#�#'.8#��($,1 . ��+  
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�$%. 4. ���0  ��#-,%%�  0!(" -

-$#($�#��($7  ���  ��+ . 

#��,),'7,/%7  $(/,5��-$,3  %�#3%/� �69',($7  2,'#�,"� , #"�!&�= -
:,5#  �$��  $ +#8(�($7 , �,�'$8!,/%7  (�!2(# -�,)�5#5$2,%"#3  9"#'#3  
«�$%/,1(�7  $(/,5��-$7  ��#-,%%#�  5#%!)��%/�,((#5#  !����',($7 ». 
�(/,5��-$7  #%!:,%/�',(�  �  0#�1,  %##/(#9,($7 : 

 

�  = F (� @, Bt�� , Bt$� , Bt(� ). 
 

*���"/,�$%/$"$  � @, Bt�� , Bt$� , Bt(�   !)#�',/�#�7=/  %�#3%/��1 1�� -
"#�%"$  ��#-,%%#� . @/# �#8�#'$'#  $%�#'.8#��/.  %$%/,1! )$00,�,( -
-$�'.(6  !���(,($3  �#'1#5#�#�� –�,�1,(�  $ !%/�(#�$/.  ��$2$((# -
%',)%/�,((6,  %�78$ (�%/#7:,5#  $%%',)#��($7 . �'7  ;/#5# #%!:,%/� -
',(  �,�, #)  #/  �4%#'=/(6  8(�2,($3  $(/,���'#�  ��,1,($  "  $(/,( -
%$�(#%/71 %',)!=:,5#  �$)� : +z =1/� @, C=1/Bt�� , D1=1/Bt$� , D2 =1/Bt(� , 
5),  � @ = f0(À 1, À 2, …, À e) #�$%6��,/  ��#-,%% ��#5(#8$�#��($7 ; 
?t��  = f1(� 1, � 2, … � n) – #�$%6��,/  ��#-,%% #4��8#��($7  ��#4',16 ; 
?t$�  = f2 (	 1, 	 2, … 	 m) – #�$%6��,/  ��#-,%% $),(/$0$"�-$$  ��#4',16 ; 
?t(�  = f3 (z1, z2,… zk) – #�$%6��,/  ��#-,%% (,3/��'$8�-$$  ��#4',16 . 

�!("-$$  f0(…), f1(…), f2(…), f3(…) #�$%6��=/  ),3%/�$7  (��4#/6 ) $ 
��,1,((6,  8�/��/6 , "#/#�6,  (�)#  #%!:,%/�$/.  ��$  )#%/$&,($$  %#-
#/�,/%/�!=:$  %#%/#7($3  (À 1,… À e), (� 1,… � n), (y1,…ym), (z1,…zk).  

��%�#8(�($,  $ (,3/��'$8�-$7  %/�#7/%7 
(�  #%(#�, $%�#'.8#��($7   ���"/,�$%/$"  
5,#)�((6 . ��8��4#/�(�  5��0#��7  1#),'.  
���  ��+  (�$%. 4). +#"�8�/,',1  
;00,"/$�(#%/$  0!("-$#($�#��($7  �  ;/#1  
%'!2�,  7�'7,/%7 �,�#7/(#%/.  /#5#, 2/# 
"�&)�7  ��#4',1�  (8�)�2� ), �#8($"�=:�7  �  
���  ��+ , $),(/$0$-$�!,/%7  $ 
(,3/��'$8!,/%7  ��$  !%'#�$$  /�,4!,1#3  
�,�'$8�-$$  ��#-,%%�  ��#5(#8$�#��($7  
 ���"/,�$%/$"  5,#)�((6  (�#"�8�/,',3  
�,2(#5#  %/#"�, $%���,($7  $ $81,(,($7  
%!11��(6  �'�5#8���%#� ). 

���  ��+  1#&,/  (� #)$/.%7  �  2,/6�,  %#%/#7($7 : S1 – 9/�/(�7  
(�2�'.(�7  %$/!�-$7  0!("-$#($�#��($7  ���  ��+ , S2 – %$/!�-$7 �
0!("-$#($�#��($7  ���  ��+ , �  "#/#�#3  #(� �(� #)$/%7  �  �,8!'./�/,  
�,�'$8�-$$ �!����'7=:,5#  �#8),3%/�$7 , �6��4#/�((#5# ����  ��+  (�  
#%(#�, $),(/$0$"�-$$  ��#4',16  $ ,,  (,3/��'$8�-$$ . �'7 ��,�,�#)�  
%$%/,16 $8 %#%/#7($7 S1 �  %#%/#7($, S2 /�,4!,/%7  ��,17  � @ – %�,)(,,  
��,17  �,�'$8�-$$  ��#5(#8$�#��($7   ���"/,�$%/$"  5,#)�((6 � )'7  
"#("�,/(#3  8�)�2$ , �#8($"9,3  �  "#(/!�,  ���  ��+ . �'7  #��,),', -
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($7� ��$5#)(#%/$  �'5#�$/1$2,%"#5#  #4,%�,2,($7  ��#5(#8$�#��($7 �
 ���"/,�$%/$"  5,#)�((6  )'7  ���  !����',($$  �#)#�#'.8#��($,1  
��,),( � �#"�8�/,'.  2�%/#/6 %�6��  ��#-,%%�  ��#5(#8$�#��($7  – -z , 
/ . , .,� (�%"#'."#  2�%/# �,8!'./�/6  ��#5(#8$�#��($7   ���"/,�$%/$"  
5,#)�((6  (, � %##/�,/%/�!=/  /�,4#��($71  ��#-,%%�  ��+ . S3 – %#-
%/#7($, ��#7�',($7 ���#4',16  �  "#(/!�,  %$%/,16 ��+ , S4 – %#%/#7-
($,  $),(/$0$"�-$$  ��#4',16 , "#/#�!=  (�)#  �,9$/.  %$%/,1#3 ��+ .  

 

�$%. 5. �/�!"/!�(�7  % ,1�  
!����',($7  �#)#�#'.8#�� -

($7: 
l  – �,'$2$(� , #4��/(�7  %�,) -
(,1!  ��,1,($  ��#7�',($7  
��#4',16 ; v1 – �,'$2$(� , 
#4��/(�7  %�,)(,1!  ��,1,($  
$),(/$0$"�-$$  ��#4',16 ;  
v2 – �,'$2$(� , #4��/(�7  %�,) -
(,1!  ��,1,($  (,3/��'$8�-$$  
��#4',16 .  

 

+�$  �,9,($$  ���"/$2,%"$  8�)�2  !����',($7  �#)#�#'.8#��($,1  
#%(#�(61  ;',1,(/#1  7�'7,/%7 %#%/#7($,, %##/�,/%/�!=:,,  )#%/$-
&,($=  -,'$ .  

�67�',($,  1, �($81#�  %�78$ ;',1,(/#�  1#),'$  % �#"�8�/,',1  
;00,"/$�(#%/$  0!("-$#($�#��($7  ���  ��+  �#8�#'7,/  %0#�1!'$ -
�#��/.  1,/#)  #4#%(#��($7 /�,4#��($3  "  ��#5(#8$�#��($=   ���"/, -
�$%/$" 5,#)�((6  (�$%. 5). 

 

+# �,8!'./�/�1  ��4#/6  %),'�(6  ���
�� : 
1. �#8)�(�  4�8�  )�((6  % %$( �#((61$  �7)�1$  5$)�#1,/,#�#'# -

5$2,%"$   ���"/,�$%/$"  )'7  �,2(6  4�%%,3(#� ���(� . 
2. �$( �#((6,  %#�1,%/(6,  �7)6  %/#"� $ $%���,($7  46'$  %/�/$-

%/$2,%"$ #4��4#/�(6 , �  �,8!'./�/,  2,5# !)�'#%.  %0#�1$�#��/.  4�8!  
)�((6  (,#4 #)$16  )'7  �#'!2,($7  )�!1,�(6  �,�#7/(#%/(6  ��%-
��,),',($3  %/#"�. 

3. +#%/�#,(6  )�!1,�(6,  ��%��,),',($7  �'#/(#%/$  �,�#7/(#%/$  
p(Q, E), % $%�#'.8#��($,1  "#/#�6  �#'!2,(6  4,8!%'#�(6,  $ !%'#� -
(6,  ��%��,),',($7  p(Q). 

4. �%/�(#�',(# , 2/# % !1,(.9,($,1  #4,%�,2,((#%/$  ��% #)#�  �# -
)6  ��% #&),($,   �#%/#�  !%'#�(6  $ 4,8!%'#�(6  "�$�6  �,�#7/(# -
%/(6  ��%��,),',($3  !�,'$2$��,/%7 . 

5. �67�',(6  4�%%,3(6 %/�/$%/$2,%"$ 8(�2$16  #/"'#(,($3  ��# -
5(#8(6   ���"/,�$%/$"  %/#"� #/  0�"/$2,%"$ . 
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 6. ��8��4#/�(�  1,/#)$"�  ��#5(#8�  "�$�6  !%'#�(6  �'#/(#%/,3  
�,�#7/(#%/,3 . 

7. ��8��4#/�(  1,/#)  #4#%(#��($7 /�,4#��($3  "  0#�1$�#��($=  
5,#)�((6  )'7  $(0#�1�-$#((#5#  #4,%�,2,($7  ���  !����',($7  �# -
)#�#'.8#��($,1 . 

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

 : 

 �  &!�(�'� , � #)7:$  �  %�$%#" �
� : 
1. 	  �#81#&(#%/$ !2,/�  $%���,($7  ��$  1#),'$�#��($$  ��#-,%%�  

0#�1$�#��($7  1(#5#',/(,5#  �,2(#5#  %/#"� ((�  ��$1,�,  ����)(#3  

0�$"$ ) // �2,(6,  8��$%"$ ����� , A  44, 2016. – � . 45–53 (�  %#��-
/#�%/�,  % �#��',("#  � .� ., ��3)!"#�#3  � .� ., �#'#�.,�61  � .� ., �#(5!  
� .@.). 

2. �$)�#'#5$2,%"$,   ���"/,�$%/$"$  1(#5#',/(,5#  5#)#�#5# %/#"� 
�,"  �,0$)�!)  $ ���!(  (���( ) // �2,(6,  8��$%"$ ����� , A  46, 2017. 
– � . 21–28 (�  %#��/#�%/�,  % ��3)!"#�#3  � .� .). 

3. +#%/�#,($,  "��/  ��%��,),',($7  5$)�#'#5$2,%"$   ���"/,�$ -
%/$" ��$  (,)#%/�/#2(#%/$  )�((6  % $%�#'.8#��($,1  ��� -
/, (#'#5$3  // �%/,%/�,((6,  $ /, ($2,%"$,  (�!"$ , A  12 (126), 2018. 
� . 177–180 (�  %#��/#�%/�,  % ��3)!"#�#3  � .� ., ��"#�$2,1  � .� .). 

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

%/$2,%"$   ���"/,�$%/$"  (�  �,2(6  4�%%,3(�  ���(�  // �,&)!(� -
�#)(63  (�!2(# -$%%',)#��/,'.%"$3  &!�(�' , A  04 (58), ��%/.  1, 2017. 
– � . 80–86, DOI: https://doi.org/ 10.23670/ IRJ.2017.58.117 (�  %#��/#� -
%/�,  % ��3)!"#�#3  � .� ., �$("�,!(  � .). 

5. �,/#)6  ��%2,/�  $%���,($7  % �#)#%4#�#�  �,"  �,0$)�!)  $ ���!(  
(���( ) // ��/,�$�'6  1,&)!(��#)(#3  (�!2(# -���"/$2,%"#3  "#(0, -
�,(-$$  %/!),(/#� , �%�$��(/#�  $ 1#'#)6  !2,(6  «�,#�$7  $ ���"/$ -
"�  %#��,1,((6  5,#5��0$2,%"$  $%%',)#��($3 » �  ��1"�  XIII �#'. -
9#5# 5,#5��0$2,%"#5# 0,%/$��'7 . – �+4 : �+4�� , 2017. – � . 254–259. 

6. +#%/�#,($,  )�!1,�(6  5$%/#5��11 )'7  �,"  ����)(#3  
0�$"$  // 
�#)�  – $%/#2($" &$8($ (�  �,1', : 1�/,�$�'6  IX-3 �%,�#%%$3%"#3 (� -
!2(#3  ;"#'#5$2,%"#3 "#(0,�,(-$$  9"#'.($"#�  $ %/!),(/#� , �#%�7-
:,((#3  �%,1$�(61  )(71  �#)6  $ �,1'$ . – �+4 ., 2016. – � . 86–87 (�  
%#��/#�%/�,  % �!)�"#�#3  � . � ., �#(5!  @.). 

7. �$)�#'#5$2,%"$,   ���"/,�$%/$"$  %/#"� �,"  �,0$)�!)  $ ���!(  
(���( ) // �#)�  – $%/#2($" &$8($ (�  �,1', : 1�/,�$�'6  IX-3 �%,�#%-
%$3%"#3 (�!2(#3  ;"#'#5$2,%"#3 "#(0,�,(-$$  9"#'.($"#�  $ %/!),( -
/#� , �#%�7:,((#3  �%,1$�(61  )(71  �#)6  $ �,1'$ . – �+4 ., 2017. – � . 
38–39. 
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8. Joint assessment of the probability characteristics of long-term river 
run-off and evaporation in today's climate conditions and in the expected 
changes // International Journal of Engineering Research And Manage-
ment (IJERM), ISSN: 2349-2058, Volume-03, Issue-06, 2016. – P. 83–86 
(�  %#��/#�%/�,  % Kovalenko Viktor V., Gaidukova Ekaterina V., Diawara 
H., Bongu E.). 

9. �2,/  $%���,($7  ��$  1#),'$�#��($$  ��#-,%%�  0#�1$�#��($7  
�,2(#5#  %/#"� �  ����)(#3  
0�$",  // ��/,�$�'6  III �,&)!(��#)(#3  
(�!2(# -���"/$2,%"#3  "#(0,�,(-$$  «�, ($2,%"$,  (�!"$  �  1$�, : #/ 
/,#�$$  "  ���"/$", », 5. �#%/#� -(� -�#(! , 2016. – � . 86–95 (�  %#��/#�%/-
�,  % �#��',("#  � . � ., ��3)!"#�#3  � . � ., �#(5!  @.). 

10. �#�1,%/(�7  #-,("�  �,�#7/(#%/(6   ���"/,�$%/$"  1(#5#',/(, -
5# �,2(#5#  %/#"� $ $%���,($7  �  !%'#�$7  %#��,1,((#5#  "'$1�/�  $ 
#&$)�,16  ,5# $81,(,($3  // ����8$3%"#,  ��!2(#,  	4>,)$(,($, , / . 2, 
A  7 (41), 2018. – � . 139–141 (�  %#��/#�%/�,  % ��3)!"#�#3  � . � ., �#(5!  
� .@., �$�����  * .). 

11. +�$1,(,($,  1,/#)#�  ��#%/��(%/�,((#3  $(/,��#'7-$$  "  5$)-
�#'#5$2,%"$1  )�((61  (�  ��$1,�,  �#)#%4#��  � . ���!(  (���( ) // �,& -
)!(��#)(63  (�!2(# -$%%',)#��/,'.%"$3  &!�(�' , A  02 (80), 2019. – � . 
37–42, DOI: https://doi.org/10.23670/IRJ.2019.80.2.006 (�  %#��/#�%/�,  % 
��3)!"#�#3  � .� ., �!�'#�61  � .� ., 
 #()�'$  
 .� .). 

12. ��8��4#/"�  1#),'$  %$%/,16 "#(/�#'7  $ !����',($7  )#%/!�#1  �  
#�5�(,  5#%!)��%/�,((#5#  !����',($7  // �4#�($"  /�!)#�  V 1,&)!(� -
�#)(#3  (�!2(# -���"/$2,%"#3  "#(0,�,(-$$  ���	��	  2018 «�,#$( -
0#�1�-$#((#,  #4,%�,2,($,  !%/#32$�#5# ��8�$/$7  /,��$/#�$3 ». – 
�+4 : ����� , 2018. – � . 184–190 (�  %#��/#�%/�,  % �!�'#�61  � .� ., 
��#�"$(61  
 .� ., ���,��,�61  � .� .). 

13. �67�',($,  �(#1�'.(6  8#( 0#�1$�#��($7  �,2(#5#  %/#"� )'7  
�#)#8��$%$16  #/��%',3  ;"#(#1$"$  ���(�  ��$  $81,(,($$  "'$1�/�  // 
�4#�($"  /�!)#�  V 1,&)!(��#)(#3  (�!2(# -���"/$2,%"#3  "#(0,�,( -
-$$  ���	��	  2018 «�,#$(0#�1�-$#((#,  #4,%�,2,($,  !%/#32$�#5# 
��8�$/$7  /,��$/#�$3 ». – �+4 : ����� , 2018. – � . 28–32 (�  %#��/#�%/-
�,  % ��3)!"#�#3  � .� .). 

14. ��8��4#/"�  1#),'$  !����',($7  ��#-,%%�1$  #4,%�,2,($7  4,8#-
��%(#%/$ �;4 -%�3/� // �4#�($"  /�!)#�  V 1,&)!(��#)(#3  (�!2(# -
���"/$2,%"#3  "#(0,�,(-$$  ���	��	  2018 «�,#$(0#�1�-$#((#,  
#4,%�,2,($,  !%/#32$�#5# ��8�$/$7  /,��$/#�$3 ». – �+4 : ����� , 
2018. – � . 198–203 (�  %#��/#�%/�,  % �!�'#�61  � .� ., �#%/�,�#3  � .� .). 
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+���	�����  �  
��	�����
��  
 

���
���  
 .1 
(����
������  �
��
�
�
���	
�  $���	���
��
	
  ��	  )����  

�/�(-$7  F, 
"1 2 

h, 
11  Cv Cs r(1) k E 

��%%,3( � . �,0$)�!)  

Binalud 5078 100 0,48 0,75 0,15 0,32 0,79 
Telvar– Salamat Abad 6770 38 0,56 1,24 0,37 0,12 1,76 
Hashtad Joft 1825 68 0,61 1,30 0,31 0,21 1,50 
Gragoni – Ghezel ozon 19618 53 0,61 0,92 0,27 0,17 1,39 
Iyanki Kand – Sajac rud 2370 58 0,47 1,01 0,25 0,17 1,52 
Sarcham – Zanjan Rud 4536 31 0,62 0,98 0,05 0,1 1,41 
Pole Dokhtar 33021 49 0,52 0,80 0,32 0,16 1,65 
Motor Khane 1802 94 0,58 0,91 0,30 0,35 1,15 
Ostor 42081 63 0,51 1,07 0,28 0,20 1,48 
Gilave –Ghezel ozon 49578 67 0,53 1,49 0,22 0,21 1,36 
Myane-Shari Chai 1907 98 0,50 0,66 0,36 0,26 1,46 
Myane – Granko 3542 137 0,43 0,47 0,32 0,46 0,93 
Mahneshan – Ghezelozon 24511 53 0,49 0,81 0,32 0,17 1,62 
Shadi Abad – Chashmeshor 2013 17 0,61 1,27 0,14 0,07 1,78 

��%%,3( � . ���!(  
Patave 2800 574 0,43 0,3 –0,03 0,76 – 
Kata 3059 400 0,34 0,61 0,016 0,54 – 
Barez 8953 444 0,38 0,55 –0,054 0,68 – 
Kohe Sokhte 3010 77 0,48 1,14 0,21 0,19 1,40 
Rahim Abad 1729 108 0,30 0,98 0,25 0,23 1,35 
Tire 3400 180 0,40 0,90 0,15 0,34 0,68 
Solegan 1992 163 0,39 0,79 0,043 0,25 0,43 
Pole krakhbast 2821 177 0,39 0,77 –0,015 0,32 – 
Armand 9986 378 0,29 0,79 0,065 0,63 -1,47 
Behsht Abad 3820 172 0,45 0,85 0,042 0,4 -0,60 
Sepid dash 7174 210 0,40 1,08 0,045 0,36 -0,26 
Tange Panj (Sezar) 9410 376 0,54 1,27 –0,019 0,58 – 
Tange Panj 6432 746 0,36 1,49 –0,023 0,76 – 
Dashte bozorg 2616 132 0,48 0,96 –0,14 0,4 – 
+�$1,2�($, : F – �'#:�). , h – %'#3 %/#"�, Cv – "#;00$-$,(/  ���$�-$$ , Cs – "#;00$-$ -
,(/  �%$11,/�$$ , r(1) – "#;00$-$,(/  ��/#"#��,'7-$7  ��$  5#)#�#3 %)�$&", , k – "#;0 -
0$-$,(/  %/#"�, E – "�$/,�$3  !%/#32$�#%/$. 
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� )                                                                               � ) 

 
� )                                                                                � ) 

 
� )                                                                              � ) 

           
� )                                                                                      � ) 

         
�$%. + .1. ���/6  ��%��,),',($7  %'#7 %/#"�, Cv, Cs $ 1#)!'7  %/#"� )'7  4�%%,3(#� �,"  

�,0$)�!)  (� , � , � , � ) $ ���!(  (� , � , � , � ). 
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� )                                                                                    � ) 

      
�$%. + .2. @',"/�#((#,  "��/#5��0$2,%"#,  $8#4��&,($,  ��%��,),',($7  "�$/,�$7  !%-

/#32$�#%/$ E �#  4�%%,3(�1 �,"  ���!(  (� )  
$ �,0$)�!)  (� ).  

 

���
���  
 .2 
(����
������  ������
�  
������
�  

+#%/ k$%� Cv Cs 
	)(#�#) - 
(#%/. �#  
�$9,�!  

	)(#�#) - 
(#%/. �#   

�/.=),(/!  

E, 
11  

��%%,3( � . ���!(  
Patave 0.31 0.38 0.14 + + 245 
Kata 0.29 0.39 0.28 + + 131 
Barez 0.25 0.41 1.08 – + 135 
Kohe sokhte 0.86 0.2 0.3 + + 475 
Raim Abad 0.81 0.27 0.3 + + 485 
Doroud 0.61 0.18 0.05 – + 291 
Solegan 0.78 0.23 0.46 – + 568 
Pole Krehkbast 0.64 0.32 0.57 + + 305 

�1�(  0.38 0.36 -0.21 – + 235 
Sepid dasnt sezar 0.72 0.24 0.9 + + 533 
Tang e pang- sezar 0.37 0.35 -0.53 + + 200 
Tang e pang 0.36 0.33 0.57 + + 405 
Dashte bozorg 0.63 0.33 0.61 + + 217 

��%%,3( � . �,0$)�!)  
Binalod 0.75 0.22 -0.14 + + 307 
Salamast Abad 0.87 0.41 1.35 – + 320 
Hashtat Joft 0.8 0.28 0.2 – + 278 
Ghrah goni 0.84 0.31 1.22 – + 304 
Yenki kand 0.85 0.28 -0.02 – + 283 
Sarcham 0.92 0.23 0.08 – + 299 
Pole Dokhtar 0.86 0.22 -0.14 – + 302 
Ighdomoosh 0.8 0.22 0.43 – + 280 
Mah neshan 0.83 0.31 1.11 – + 294 
Ghrango (Myane) 0.47 0.31 1.04 + + 115 
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+#%/ k$%� Cv Cs 
	)(#�#) - 
(#%/. �#  
�$9,�!  

	)(#�#) - 
(#%/. �#   

�/.=),(/!  

E, 
11  

Shahre Chai (Myane) 0.75 0.21 -0.02 – + 245 
Octor 0.81 0.19 -0.17 + + 268 
Necareh Olya 0.55 0.31 1.19 – + 262 
Shadi Abad 0.92 0.31 -0.17 + + 283 
Gilvan 0.8 0.21 -0.06 – + 262 
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	/"'#(,($7  ��#5(#8(6  8(�2,($3  %'#7 %/#"� #/  0�"/$2,%"$  ��"/ . 
%'#$ %/#"� 

(% 1957 
�#  2005 55.) ���  2.6 ���  8.5 

% 2020 
�#  2049 55. 

% 2050 
�#  2079 55. 

% 2020 
�#  2049 55. 

% 2050 
�#  2079 55. 

�,"�  – �!("/  

h0.1% h1% h10% 

h0.1% h1% h10% h0.1% h1% h10% h0.1% h1% h10% h0.1% h1% h10% 

Patave 1499 1229 902 11,8 9,4 5,1 2,3 –0,7 –5,6 4,8 2,1 –2,1 14,3 11,4 6,6 
Kata 796 655 490 –5,2 –6,1 –7,6 –7,0 –11,4 –16,9 –1,4 –6,0 –11,2 0,6 –2,1 –5,4 
Barez 1077 890 665 9,4 4,9 –1,5 –6,5 –9,8 –14,2 –53,2 –54,0 –55,8 –28,3 –29,2 –30,7 
Kohe Sokhte 267 203 134 40,4 30,5 11,9 67,3 42,6 12,7 66,9 42,0 12,6 70,0 45,5 16,0 
Rahim Abad 253 205 151 11,5 5,4 –2,6 6,7 –1,0 –9,7 11,3 4,3 –3,6 12,4 6,1 –0,6 
Dorud 494 392 276 25,3 18,4 6,9 28,5 17,2 1,9 30,6 20,2 5,9 34,9 24,1 9,6 
Solegan 433 347 248 15,7 13,3 8,5 10,7 6,3 –1,3 4,3 0,9 –4,4 17,1 14,0 8,5 
Pole krakhbast 476 383 275 –4,2 –6,3 –11,6 –11,7 –14,7 –20,2 –11,4 –13,8 –18,1 –1,9 –3,8 –8,0 
Armand 842 695 526 12,1 9,1 3,8 10,3 4,0 –5,1 13,1 6,6 –1,8 17,8 12,6 5,6 
Sepid dast (sezar) 604 471 325 30,6 23,4 11,1 38,7 25,2 7,3 41,2 28,4 10,9 38,9 27,8 13,0 
Tange Panj (sezar) 1364 1018 646 4,8 5,2 3,1 2,3 1,3 –2,9 2,8 3,2 0,9 10,9 10,0 5,9 
Behsht Abad 489 385 267 39,3 29,6 12,0 54,2 31,4 3,0 57,0 37,3 13,1 63,6 42,1 14,6 
Dashte bozorg 425 329 221 –8,5 –7,3 –5,4 –13,2 –15,0 –17,6 –15,0 –13,9 –12,6 –37,3 –27,5 –11,8 
Tange Panj 2147 1641 1108 33,6 23,3 6,6 42,1 22,3 –0,6 42,0 23,8 2,6 46,3 28,3 7,3 

��,)($,  #/"'#(,($7  15,5 10,9 2,9 16,0 7,0 -4,9 13,8 5,8 -4,6 18,5 11,4 2,2 
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