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!�)1�0'1)� "0#07(*, 1!#,$(%! "0#*: "%&54!#0+ 690@0 "$4*+& +!49+!5/9 
&�� 1''+0 $4$($%/!" %&#30#*/9 8 6! #B$)$4&. C0 /0@0 B 8 1)*)0#%*3 
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5!���"#0: 2,)!)*,;&'< 8,!"#% <,  $%)#$&- <, 2,)!)*,;&'< +# (- <,  .)!=< 
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�����)�"���5%-�+, .+!  &+/*"%0 10@4*%&</9 (!%$)&49%! 51048+*, 

!�"��*�.%� 5$)$#0"*-$ #0 9-10 )K, -0 51)*.A !%@!;8"&%%< 5&1)0:!/%0? 
%# 1&/0@$%%0? (!+)0:40)*. 

C�- 02*-$%%. 5/!2%*3 "0# /&+0B "*+0)*5/0"8</9 $+0/04*, .+! 
�%)��..%�5- " G)8%/! ,& &$)0;%0@0 )0,+4&#8 )054*%%*3 )$>/0+ 
5#!����%'+�+ (!+)00)@&%!,(&(* ! 548B&/9 101$)$#%*+&(* @8(!%0"*3 

5!����. O+-0 /&+! 5/!2%! "0#* 5+*#&</9 8 /$3%040@!2%*7 5/&"0+, /0 1!54. 
�#5%�5�)#''- $+0/04!" ,&4*>$%8 2&5/*%8 ,&;)8#%<"&2!" (0B%& "*#!4*/* " 
�5#" ,& #010(0@0< 504$7 ,&4!,& 2* &4<(!%!<.  !,%!>$ )054*%* !, 5/&"+!" 
��*'# ,!;)&/* ! 51&4*/*, & 101!4 "!#1)&"*/* ,& "!#10"!#%*( 
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&1�)�"0�"'� "*)0;%*6/"& !, ,&(+%$%*( "0#00;!@0(. 

H"'+� !, 51050;!" 02*-$%%. 5/0+!" /"&)*%%*69+*3 +0(14$+5!" A 
)+���+5%#''- ?3 #4. 104*"8 5!4959+0@0510#&)59+*3 +849/8). =&@&49%& 
!��P# ,)0>$%%. 5/!2%*(* "0#&(* " %&>!7 +)&?%! 5/&%0"*/9 ;4*,9+0  
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� G)8%/! "(!5/ 0)@&%!2%0? )$20"*%*, #$-0 ,($%>8A +*540/%!5/9 G)8%/8 7 

!���!��( 70@0 :!,*+0-3!(!2%! "4&5/*"05/!. F)!( /0@0, 1)&"*49%$ ,&5/0-

5�)#''- ;$,1!#5/*4+0"0@0 @%0< %$ /!49+* 1!#"*-8A )0#<2!5/9  G)8%/8,   

#�1  7   104!1>8A  .+!5/9   +0)(0"*3  +849/8). 

X )&,! "*+0)*5/&%%. /&+0@0 @%0< 8 ,)0>8"&%0(8 ,$(4$)0;5/"! 
'1�&0�"'� ")&30"8"&/*, -0 "!% ! ,&;)8#%$%! %*( +0(10%$%/* (0B8/9 
)+-)+%+5- :&+/0)&(* 1$)$#&2! ,;8#%*+!" !%:$+6!7, 8 /0(8 2*54! 
�# #��'+0 #4. /"&)*% ! 4<#*%*. H/B$, #4. "*+0)*5/&%%. @%070"*3 5/0+!" 
'1�&0�"'� 1!#;*)&/* ,$($49%! #!4.%+* !, )!"%*( )$49A:0(, ;$, 
�#��'1'+0 ;4<#6$10#!;%*3 10%*B$%9, -0 ,&10;!@&A %&#30#B$%%< 5/0+!" 
� "0#07(* ! " 1!#G)8%/0"! "0#*. P054*%%*69+8 1)0#8+6!< #06!49%0 

)+���+5%�)�)#%+ #4. "*@0/0"4$%%. /)&"'.%0@0 ;0)0>%&, 5!%%0? )!,+*, 

 �#'��, 5*4058 7 5!%&B8. C4. ,@0#0"8"&%%. /)&" 8 "*@4.#! ,$4$%0@0 

����� &;0 %& 1&50"*-&3 %$0;3!#%0 "*/)*(8"&/* 30-#$%%8 1$)$)"8 (!B 

�5%#''�� ,)0>$%%.( +0)(0"*3 8@!#9 @%070"*(* 5/0+&(* ! 102&/+0( 

)+!#5#''- +0)(0"*3 +849/8). 

�#&# #%� 5+4&#%!>& 1)0;4$(& "*+0)*5/&%%. #4. ,)0>$%%. 
 '�/�)+0 5/0+!" 5"*%&)59+*3 +0(14$+5!", %& .+*3 "*)0;4.A/95. 10%&# 

2)1�%� "5!A? 1)0#8+6!? 5"*%&)5/"&. =@!#%0 , %0)(&(* 140-! 
5���5��� �5!�"#�5��+0 8@!#9 #4. 8/*4!,&6!? "590@0 0;5.@8 5/0+!" "!# 



 306

���!�1�5� 10/8B%!5/< 24 /*5. 5"*%$7 %& )!+ 5/&%0"*/9 660 @&, 54 /*5. –  

����� ��� /*5 – 3070 @&. 
C�*1 "&B4*"0 1)&"*49%0 "*,%&2*/* @)&%*2%0-#0185/*(*7 )!"$%9 

)'151''- )!#+0@0 @%0<. I!% ,&4$B*/9 "!# "4&5/*"05/$7 /& )0#<205/! 
G��'%�, 3!(!2%0@0 5+4&#8 @%0<, "*%$5$%%. 10B*"%*3 $4$($%/!" 
����%��#�+ /& !%>*3 :&+/0)!". 

C4. ,&3*5/8 %&"+04*>%90@0 5$)$#0"*-& "!# ,&;)8#%$%%. " )&,! 
"*+0)*5/&%%. ;$,1!#5/*4+0"0@0 @%0< %$0;3!#%0 #0/)*(8"&/*5. 
+0(14$+58 %&5/81%*3 ,&30#!": 

�  ,&5/050"8"&/* %&8+0"0 0;G)8%/0"&%! %0)(* "%$5$%%. 
&1�!�"5%+���)� �  @%0<, )0,)&30"&%! %& ,&;$,1$2$%%. 10/)$;* 

����%��+ " 10B*"%*3 )$20"*%&3 #4. 0#$)B&%%. ,&14&%0"&%0@0 

)��*#.. C0 /0@0 B %$ ;8#$ %&@)0(&#B8"&/*5. %&#4*>0+ %!/)&/!" 8 

��5�+'#0 /& !%:!49/)&6!? ?3 8 1!#G)8%/0"! "0#*; 

� %$ (0B%& "%05*/* ;$,1!#5/*4+0"*7 @%!7 %& 104., -0 

�#%�!�..%�5- &;0 1!#/014<</95.; 
�  ;$,1!#5/*4+0"*7 @%!7 %$0;3!#%0 "%05*/* , ")&38"&%%.( )$49A:8 

) 10A#%&%%! ,  1)0/*$)0,!7%*(  0;)0;!/+0(  G)8%/8,  /0;/0  , 
 �+&���. ! +0%/8)%0< 0)&%+0<, , )0,18>$%%.( 0)%0@0 >&)8 

G��'%�, +)0/8"&%%.(, 48%+8"&%%.( /0-0. R$ 1!#"*-8A 
)�"�!��'+�'�5%� G)8%/8 /& ,&10;!@&A ,&;)8#%$%%< "0#%*3 #B$)$4 

!�)1�0'1)+�+ 5/0+&(*; 

�  %$ (0B%& ,&4*>&/* 104. %$ ,&5!.%*(*, (&+5*(&49%0 "*+0)*5/0-

)�)#%+ 1!54.B%*"%! +849/8)*. R$ 0;($B8A 10"$)3%$"*7 5/!+ @%0< /&  
�'����%�#6�. %!/)&/!"; 
� (&+5*(&49%0 ,&5/050"8"&/* ,&30#*, -0 ,&;$,1$28</9 ;!040@!2%$ 
!�("'#''- ! ,&+)!14$%%. &,0/8 " 0)@&%!2%*3 51048+&3 ,& #010(0@0< 

���������+ G)8%/8. 

H5%#''�� 2&50( )0,)0;4$%0 ;$,"!#30#%! /$3%040@!? 1!#@0/0"+* /& 
)+���+5%#''- 5/0+!" 5"*%&)59+*3 +0(14$+5!". K& ;&,! ;!040@!2%*3 /& 
�'*1'1�'+0 )0,)0;0+ "/!4<A/95. 8 "*)0;%*6/"0 ,&(+%$%& ;!040@!2%& 
5+5%1�# 1!#@0/0"+* /& )&6!0%&49%0@0 "*+0)*5/&%%. 5/0+!" 5"*%&)59+*3 

���!�1�5�), -0 "!#10"!#&A "$/$)*%&)%0-5&%!/&)%*( ! @!@!A%!2%*( "*(0@&(.  

�- 5*5/$(& 03014<A @)&"!/&6!7%*7 )0,10#!4 5/0+!" %& :)&+6!? 8 

����%�#6�/'�-05&#B8"&49%*3 510)8#&3 , %&5/81%*( "*/)*(8"&%%.( 

�"1�*#'�3 1!54. ,%$"0#%$%%. /"$)#0? :)&+6!?, ?? +0(105/8"&%%.(, 

&��%1���2'+� ,%$,&)&B$%%.( %& (&7#&%2*+&3 ! "*+0)*5/&%%.( .+ 

6�''� � 0)@&%!2%0@0 #0;)*"&. P!#+& :)&+6!. %&#30#*/9 8 5/&"0+-

'#��!+2�)#2, 10/!( 8 5$+6!7%! )*;0"0#%0-;!040@!2%! 5/&"+* ("0#0)05/$"!, 
�#2��)�, )*;0"0#%!) ! 02*-$%& – 8 5/&"0+ 2*5/0? "0#*, , .+0@0 ?? 
)+���+5%�)�.%� " 0;0)0/%!7 5*5/$(! /$3%!2%0@0 "0#0,&;$,1$2$%%. 
���!�1�5�. 
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����� �2'� ($/0#* ,%$,&)&B$%%. 5/!2%*3 "0# G)8%/8</95. %& 
0���2'��� 0+*5%$%%! 0)@&%!2%*3 )$20"*% /& 1)*@%!2$%%! &;0 ,%*-$%%! 
!#%� 1''+0 (!+)00)@&%!,(!" &+/*"%*( (840(. 

M"$#59+& :!)(& “'49:& L&"&49” )0,)0;*4& ! 5/"0)*4& 51$6!&49%8 

5*5/$(8 “L!+0(” #4. ,%$,&)&B8"&%%. )!#+0@0 @%0< +0(105/8"&%%.(, 8 

1)06$5! .+0@0 &$)0;%! (!+)00)@&%!,(* )0,+4&#&</9 0)@&%!2%8 )$20"*%8 " 
%$0)@&%!2%8, 8/"0)<A/95. (!+)0;%& (&5& ! 1)* 690(8 "*#!4.A/95. /$140. 

=# )&38%0+ !%/$%5*"%0@0 0+*5%$%%. /& #!? ($,0:!49%*3 ! 
%1�������'+0 (!+)00)@&%!,(!" ,&;$,1$28A/95. ;!040@!2%& #$,!%:$+6!. 

 '�., )87%8"&%%. %&5!%%. ;8)’.%!" /& #$,0#0)&6!. (858%$%%. 
'1!�+(�'� � ,&1&38).  

�# )*5. 8.3 ,0;)&B$%0 53$(8 85/&%0"+* “L!+0( Q”, .+&  5+4&#&A/95. , 
 '�(!�+/�#2# 1 , %&5050( 1$)$(!>8"&%%. ! 10#&"&%%. (&5*, )$,$)"8&)& 2 

� 6$%/)*)0/0)0( 3, & /&+0B (!5/+05/! #4. ,;$)!@&%%. 0;)0;4$%0? (&5*.  

�1'%�+��%�� 10#&A 10"!/). #4. (!+)00)@&%!,(!", "1)*5+8A 70@0 ! 
 ��� 1''� ,(!>8A , @%0A( ,& #010(0@0< @"*%/&. 

�+5. 8.3. E3$(& 85/&%0"+& #4. ,%$,&)&B8"&%%. @%0< 

� � *&)A.%'B0 ;; 2 – %$1$%(6 %; 3  – 3$&#%'%)#)% 

I 85/&%0"6! 1$)!0#*2%0? #!? 1)06$5   0;)0;+*  /)*"&A  5!( #%!", 
!�5�- 20@0 60% "(!5/8 )$,$)"8&)& "*185+&</9 8 530"*-$ ! /&+8 5&(8 

������5%� ,&"&%/&B8</9 , @%0A1)*7(&2&.  $)>8 10)6!< 0;)0;4.</9 
"�)�1, /0(8 -0 /)$;& %&@)!/* )$,$)"8&). K$0;3!#%& /$(1$)&/8)&  
�������E)  8/"0)<A/95. ,& 3-5 #%!" ! /)*"&A 1)0/.@0( 4-5 #%!", 10/!( 

!�5%�!�)� ,& 2-3 #%! ,%*B8A/95. #0 5°E. J0#! 7 "*185+&</9 (&58. 

$1�5!1�%+)'+�+ 51050;&(* ,%$,&)&B8"&%%. @%0< A ;)0#!%%. " 
#'#1��&'��� 5$)$#0"*-!, " 85/&%0"+&3 #4. $/&%0"0@0 ,;)0#B8"&%%. 
 '�., 1)*(850"*7 )0,10#!4 70@0 %& )!#+8 ! /"$)#8 :)&+6!? , 10#&49>0< 

&��%1���2'�. 0;)0;+0< 05/&%%90?, #0#&"&%%. " @%!7 )!,%*3 3!(!2%*3 

�12�)+' ! " 1$)>8 2$)@8 (!%$)&49%*3 #0;)*" – 581$):05:&/8 /& "&1%&. 

q

x
 3 
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$��)�"-%�5- /&+0B #054!#B$%%. :!,*2%*3 ($/0#!" ,%$,&)&B8"&%%. 
��"�� � @%0< >4.30( +0)0/+02&5%0@0 %&@)!"&%%. $4$+/)*2%*( 5/)8(0(, 

�#5%�5�)#''- $4$+/)0@!#)&"4!2%0@0 $:$+/8, 1)0($%*5/0? $%$)@!? /0-0. 

�KL�>�F�>� *&)9 1  /).)0)*)9 !';'&)- +'& &#%).&'< 06<. R$7 

�1%�" )0,)0;4$%*7 51!")0;!/%*+&(* 1)0;4$(%0? 4&;0)&/0)!? 
��)�5+&��5��� � 5!4959+0@0510#&)59+0@0 !%5/*/8/8 (P05!.).  

D/*4!,&6!. 5"*%.20@0 @%0< /& 1/&>*%0@0 1054!#8 4*2*%+&(* , 
10#&49>*( 0/)*(&%%.( 6!%%*3 1)0#8+/!" 1$)$)0;+* – ;!4+0"0@0 ;0)0>%& 
/& ;!01$)$@%0< – "!#+)*"&A 1$)51$+/*"* #4. )0,)0;+* ! "1)0"&#B$%%. " 
5"*%&)5/"! /& 1/&3!"%*6/"! ;$,"!#30#%0? /$3%040@!? "*)0;%*6/"& (’.5& %& 
1)0(*540"!7 05%0"!. 

 

8.3.6. Á³îòåõíîëîã³ÿ ïåðåðîáêè â³äõîä³â òâàðèííèöòâà 
 

I+5��+/ $%$)@$/*2%*7 10/$%6!&4 @%0< #0,"04.A 70@0 

)+���+5%�)�)#%+ .+ 3&)20"*7 58;5/)&/ #4. !%>*3 0)@&%!,(!", .+! (0B%& 
)+���+5%�)�)#%+ %& +0)( /"&)*%&(, /& 0#$)B8"&/* 1&49%$ #4. )!,%0@0 

���+5%�)#''-.  

K&1)*+4&#, @%!7 "!# 50 5"*%$7 8 15-@)&#85%*7 (0)0, #&A 
(0B4*"!5/9, 1!54. "!#10"!#%0@0  1$)$/"0)$%%.,  01&4<"&/* 1)*(!-$%%. 
140-$< 20 (2

, & "4!/+8  %&@)!"&/* 1200 4 "0#* %& #0;8. 

H"'+� !, >4.3!" )&6!0%&49%0@0 "*+0)*5/&%%. $%$)@!? )!#+0@0 @%0< 

%)#�+''+6��+0 :$)( A 70@0 ($/&%0"$ ,;)0#B8"&%%., ,& .+0@0 

�'1���"*�.%�5- 5/0+*, 8/"0)<A/95. ;!0@&,  (($/&%) /& ,;$)!@&A/95. @%!7 

-� 0)@&%!2%$ #0;)*"0. J)*"&4!5/9 ,;)0#B8"&%%. @%0< ,&4$B*/9 "!# "*#8 

&���#5+ ! /$(1$)&/8)* ,;)0#B8"&%%.. C4. @%0< "$4*+0? )0@&/0? 38#0;* /& 
���-2� � 1054!#8 /)*"&4!5/9 5/&%0"*/9 1)*;4*,%0 20 #!;, #4. 5"*%.20@0 

 '�. – 10 #!;. '+/*"%!5/9 (!+)0;%0? )$&+6!? ,%&2%0< (!)0< "*,%&2&A/95. 
5!�))�"'��1''-� "8@4$6< /& &,0/8. K&7;!49> 51)*./4*"! 8(0"* 

5%)��..%�5- ,& 51!""!#%0>$%%. E/N = 10-16. 

=# #0;8 "!# 0#%!A? /"&)*%* (0B%& 0#$)B&/* /&+8 +!49+!5/9 ;!0@&,8:  

� "$4*+& )0@&/& 38#0;& ((&50< 500-600 +@) – 1,5 (3
;  

� 5"*%. ((&50< 80-100 +@) – 0,2 (3
,  

� +8)+&, +)!49 – 0,015 (3
. 

C�- 0#$)B&%%. ;!0@&,8 (0B8/9 ;8/* "*+0)*5/&%! 5*405, 5040(&, 
0#�2�)� "!#30#* /& !%. X 5$)$#%90(8 0#*% (3

 ;!0@&,8 (0B$ #&/*  

����  TCB $%$)@!?, .+8 (0B%& "*+0)*5/0"8"&/* #4. )!,%*3 10/)$; 

5���5��� � @0510#&)5/"&.  
E�� �"'� 1!#)&30"&%0, -0 +0B%& +0)0"& (0B$ ,&;$,1$2*/* 

1�1�%�+2'1 05"!/4$%%. %$"$4*+0@0 1)*(!-$%%. 1)0/.@0( 10 /*5. @0#. R$7 

'#!�-� 8/*4!,&6!? @%0< " 8(0"&3 105/810"0@0 "*5%&B$%%. /)&#*6!7%*3 

1'1� 1%+2'+0 )$58)5!" (%&:/*, @&,8, "8@!44. /0-0) (&A 050;4*"0 "$4*+$ 
�'#21''-. 
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¡1%#'�)1 ,;)0#B8"&%%. )!#+*3 @%070"*3 5/0+!" ,#!75%<A/95. 8 

&�� #��)+0 85/&%0"+&3, " .+*3 ,& )&38%0+ &%&$)0;%0? ;!0+0%"$)5!? 
%)#�+''+6��+0 "!#30#!", & /&+0B )054*%%*3 )$>/0+ 0#$)B8</9 ;!0@&, 
�1%#' /& 0)@&%!2%$ #0;)*"0. 

J#�� 85/&%0"+* , 0#$)B&%%. ;!0@&,8 , "!#30#!" /"&)*%%*6/"& 
)+���+5%�)�.%� " EM', I$4*+0;)*/&%!?, C&%!?, O10%!?, F*/&<, Q%#!? /& 
�'�+0 +)&?%&3. =&4$B%0 "!# 050;4*"05/$7 /$3%040@!? 0/)*(&%%. ;!0@&,8 

������'-.%� /)* /*1* ;!0@&,0"*3 85/&%0"0+ (SUD): 2$1.$%$%(&,, 

;A<>9DL�@> /&  -606!=#'(&,. 
X ;$,1$)$)"%*3 85/&%0"+&3 ()*5. 8.4) 5"!B*7 58;5/)&/ 

�#)#'%#*�.%� 8 +&($)8 ,;)0#B8"&%%. ;$,1$)$)"%0 &;0 2$)$, 1$"%! 
!����*�+ 2&58 ("!# 2 #0 10 )&,!" ,& #0;8), "*#&4.<2* 1)* 690(8 

�&��"*1'� (&58. R. 5*5/$(& #&A (0B4*"!5/9 0#$)B&/* (&+5*(&49%8 

������5%� ;!0@&,8, &4$ "*(&@&A ;!49>*3 (&/$)!&49%*3 "*/)&/. 

�+5. 8.4. E3$(& SUD ;$,1$)$)"%0@0 ,;)0#B8"&%%.: 
�� * 1*)!"/$%; 2– %$ -#)%; 3– +<)('D$ 

=# 1$)!0#*2%0? (6*+4!2%0?) 53$(* %&."%! #"! +&($)* 

�&��"*�)#''-, .+! ,&"&%/&B8</9 102$)@0"0. D /&+0(8 "*1&#+8 +0)*5%*7 

�&'A( +&($) "*+0)*5/0"8A/95. ($%> $:$+/*"%0, %!B ,& ;$,1$)$)"%0?. 
=# &+8(84./*"%0? 53$(* 530"*-$ #4. @%0< 548B*/9 0#%02&5%0 

�#�1��. ,;)0#B8"&%%. /& ,;$)!@&%%. 1$)$;)0#B$%0@0 @%0< #0 70@0 

!�)'� � "*"&%/&B$%%.  ()*5. 8.5).  

��� #��)� 85/&%0"+* 5+4&#&</95. ,: +&($)* ,;)0#B8"&%%. 
�1)*7%./! /&+0B %&,"* – )$&+/0), :$)($%/&/0), ($/&%/$%+), 

'# ��)#��'� � 1)*5/)0< (/$1400;(!%%*+&), 1)*5/)0< #4. 
!1�1����)#''- ! @&,@049#$)&. 
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�+5. 8.5. E3$(& SUD &+8(84./*"%0@0 ,;)0#B8"&%%.: 
�� %$ -#)% , +<)('D$; 2 – * 1*)!"/$% 

¡1%#'%1'�+ "*+0%8</9 %&#,$(%*(*, %&1!",&@4*;4$%*(* ! 
�# �+&�1'+�+ " G)8%/. F&($)* ,;)0#B8"&%%. "*@0/0"4.</9 )!,%0? 
����+: 6*4!%#)*2%!, +8;!2%!, 8 "*@4.#! 1&)&4$4$1!1$#& ! ;!49> 5+4&#%0? 
��'5%���6�3, 0#%0- /& #"05$+6!7%*(*, "5/&%0"4<</95. "$)/*+&49%0, 

 ��+��'%#��'�, @0)*,0%/&49%0-103*40. T$/&%/$%+* "*@0/0"4.</9 , 
�1%#��, 14&5/(&5*, ,&4!,0;$/0%8. E3$(8 ,&@4*;4$%0@0 0#%05$+6!7%0@0 

�1%#'%1'�# ,0;)&B$%0 %& )*5. 8.6. 

 

 

P*5. 8.6. E3$(& ,&@4*;4$%0@0 ($/&%/$%+&: 
¢ –/ <; 2 – 3$*! ; 3 – #$.!),1)!=3,=; 4 – !9-; 5, 9 – #%62' (,/.)(,/&) /!= ('.6+-6 * 16 ( 

£¤¥¦§¨©ª« , .$%$!'( &&=: 6 – * 1).%)(,/ /!= * 1)()*) -)(. - ; 7 – * 1)(, -)(. -';  

¬ � 10,>6( ;; 10, 13 – #%62).%)(,/ /!= 1 ( &# F$&&= +'%)*) )+ /6 #  ('.)%)F&$&&= 

¥©¤£­¤©­®£; 11 – /&'D$ 0$# &#$&- ; 12 – . %)('B   ,&F$-#)% /!=  .,/,*%,(6 

¥©¤£­¤©­®¯° 

±F�<>NF�²@> .%'! /' ,&5/050"8</9 #4. 1!#/)*(&%%. %$0;3!#%0? #4. 
�&��"*�)#''- /$(1$)&/8)*.  !#!@)!" )!#+0@0 58;5/)&/8 ,#!75%<</9 1$)$# 
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�#)#'%#*1''-� &;0 8 +&($)! ,;)0#B8"&%%.. =&4$B%0 "!# 5/81$%. !,04.6!? 
�#�1� ! /)8;01)0"0#!" 10/)$;& 8 /$140/! (0B$ #05.@&/* 30% $%$)@!?, -0 

)+"��-(%�5- ;!0@&,0(. I*+0)*5/0"8A/95. /&+0B ($/0# 1!#!@)!"8 58;5/)&/8 

�# #010(0@0< 1&)*. C4. 1$)$(!>8"&%%. 58;5/)&/8 ,&5/050"8</9 
�10#'�2'�, @!#)&"4!2%! /& @&,0"! 1)*5/)0?. 

³F��9�²DA<L – 1)*,%&2$%! #4. ,;*)&%%. /& ,;$)!@&%%. ;!0@&,8. 

�#/!��5%��� @&,@049#$)* 10A#%8</9 !, ($/&%/$%+0( ()*5. 8.7, &). =)82%*7 

) $+5148&/&6!? ! /0(8 1$)51$+/*"%*7 8 5!4959+0(8 @0510#&)5/"! 
,(0+)*7” @&,@049#$) %*,9+0@0 /*5+8 ()*5. 8.7, ;). 

P*5.8.7. E3$(* @&,@049#$)!": 
£ – +60,D$&'B  1 0$# &#$&-)0;   2 – “0)-%'B” )/&).,/,B0 !"&'B;  ( – 1 *!'2!$&'B /!= 

´ª¯µ¶©­¦·¦ * 16; 1 – *&)A& -).';6( ;; 2 – & +)+; 3 – 2,)* 1; 4 – -)(. -;  

¸¹ º � ('.6+- * 16 , >! -6; 7 – 12%)/F$&'B +62+#% #; 8 – ()/ ;  9 – > % ,1)!=3,?;  

�» � #%62'  /!= 1 .)(&$&&= ,   ('.)%)F&$&&= * 1*)!"/$% ; 11 – .)(,#%=;  

�¼ � 1%,/F$&'B 2,)* 1 

¡1%#'�)1 ;)0#!%%. @%0< ,#!75%<A/95. " /)* $/&1*.  

±F .$%>)06 $# .,  "!#;8"&A/95.   @!#)04!/*2%$   )0,-$14$%%.  
)+5������1���-�'+0 51048+ (104!5&3&)*#!", B*)!", ;!4+!") #0 

�� #'�2'+0 )$20"*% (68+)!", @4!6$)*%8, B*)%*3 +*540/, &(!%0+*540/).  
±F /%6*)06 $# ., 6! 51048+*, ,& 82&5/< +*540/08/"0)<"&49%*3 

&#�%1��/, 1$)$/"0)<</95. " 0)@&%!2%! +*540/* ((&54.%8, 1)01!0%0"8, 

����2'�) /& ?3 504!.  )* 690(8 8/"0)<</95. 51*)/*, "8@4$+*54*7 @&,, 
)�"1'�, 5!)+0"0#$%9 /& &(!&+.  

±F #%$#")06 $# ., "4&5%$ ! ,#!75%<A/95. ($/&%0"$ ;)0#!%%., 1!# 

2#5 .+0@0 ;&+/$)!? 8/"0)<</9 "8@4$+*54*7 @&, ! ($/&%.  

�� )$&+6!? "!#;8"&</95. " 10B*"%0(8 5$)$#0"*-! 0#%02&5%0, #0 

%� � B ($/&%08/"0)<"&49%! ;&+/$)!? #0 8(0" 5"0@0 !5%8"&%%.  5/&"4./9 
�'#2'� "*-! "*(0@*, %!B +*540/08/"0)<"&49%!. K&1)*+4&#, "0%* 

!�%�1&�.%� &%&$)0;%0@0 5$)$#0"*-&. 
E��" "!#,%&2*/*, -0 1!# 2&5 ($/&%0"0@0 ;)0#!%%. ,;$)!@&A/95. #0 

��½ $%$)@!? ,;)0#B8"&%0? @4<+0,*. J&+*7 "*50+*7 "!#50/0+ 5"!#2*/9, 
P� ($/&%0@$%$, A %&7"*@!#%!>*( " $%$)@$/*2%0(8 "!#%0>$%%! >4.30( 

%�#'5�����)#''- $%$)@!? 0)@&%!2%*3 )$20"*% 8 1&4*"0. 
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�����+%%- 58/! ($/&%0"0@0 ;)0#!%%. 105/&"*40 ,&#&28 1)&+/*2%0@0 

)+���+5%#''- 70@0 #4. 0#$)B&%%. @&,8 " /&+*3 (&5>/&;&3, .+! #&4* ; 

��*�+)�5%� >*)0+0 "*+0)*5/0"8"&/* 70@0 .+ $%$)@0%05!7.  $)>! 
&��1'1� 1%+2'� 85/&%0"+* "*%*+4* -$ #0 ,&5%8"&%%. %&8+0"*3 05%0" 
�1%#'� 1'1��. I Q%#!? "0%* ;84* -$ " 1900 ). O+ 5*)0"*%8 #4. %*3 

)+���+5%�)�)#�+ /"&)*%%*69+! /& )054*%%! )$>/+*. '%&40@!2%! 85/&%0"+* 

&��� ,;8#0"&%0 8 1918 ). 8 K!($22*%!, " 1922 ). – I$4*+!7 S)*/&%!?, & " 
� �� ). – EM'. I0%* ."4.4* 50;0< ;02+8, " .+8 "!# +0)!"%*+!" /)8;&(* ! 
*���&#�+ 5/!+&4* "!#30#*, #$ "!#;8"&405. ($/&%0"$ ;)0#!%%.. I!# 690@0 

1�1�1'%#�'� � @&,0@$%$)&/0)& %& +83%< /)8;+0< %&#30#*" @&,, .+*7 

)+���+5%�)�)#�+ #4. @0510#&)59+*3 10/)$;.  

$�" 2&5 "*)0;%*6/"& ;!0@&,8 "4&5/*"05/! @%0< .+ #0;)*"& 
�&1�� #.%�5- " /&+ ,"&%0(8 >4&(!, .+*7 "*."4.A/95. ;!49> 6!%%*( /& 
1�1�%+)'+� #0;)*"0(, %!B @%!7. S!0#0;)*"0, -0 "*)0;4.A/95. " 
&�� #��)+0 85/&%0"+&3, 1!#"*-8A 8)0B&7%!5/9 %& 35-40% – 1>$%*6!, B*/&, 
6����)+0 ;8).+!", +&)/014! /& !%>*3 +849/8) 10)!"%.%0 , ")0B&.(* /*3 

*1 +849/8), 0#$)B&%*3 %& 104.3, 8#0;)$%*3 %$0;)0;4$%*( )!#+*( @%0A(, 

�5�����+ ,& ($/&%0"0@0 ;)0#!%%. " @$)($/*2%*3 ($/&%/$%+&3 10B*"%! 
1�1�1'%+ 6!4+0( ,;$)!@&</95..  !# 2&5 ($/&%0"0@0 ;)0#!%%. )0,+4&-
"#(%�5- ;4*,9+0 30% 0)@&%!2%0? )$20"*%*, " 1$)>8 2$)@8 – %$5/&;!49%! 
�� #'�2'� 51048+*. 

�1�&0�"'� ,&,%&2*/* ,%&2$%%. ;!0@&,0"*3 85/&%0"0+ 8 1!#/)*(&%%! 
2+5%�%+ %&"+04*>%90@0 5$)$#0"*-&. R90(8 51)*.</9 0;*#"& 05%0"%! 
!��"��%+, -0 8/"0)<</95. "%&54!#0+ ($/&%0"0@0 ;)0#!%%.: ;!0@&, /& 
&��"�&�+)�. F)!( /0@0, ;!0@&,0"! 85/&%0"+* @&)&%/8</9 ,%*-$%%. 
�&�"'+��) !%:$+6!7%*3 3"0)0;, %$)!#+0 1)*58/%!3 8 @%0?. 

H"'#� 54!# (&/* %& 8"&,!, -0 )$%/&;$49%!5/9 "*)0;%*6/"& ;!0@&,8 

�#�1*+%� "!# 5"0A2&5%0@0 70@0 "*+0)*5/&%%., & 6$ &B %!.+ %$ 1)05/& 
�#"#2#. '#B$ 10/)$;* " ;!0@&,! %& :$)(! ,(!%<</95. ,&4$B%0 "!# 8(0" – 

)�+��� "0%* ,%&2%0 "*-!. K$)!"%0(!)%!5/9 "*+0)*5/&%%. ;!0@&,8 10/)$;8A 
&�"�)'+6%)# @&,0530"*-. H5+!49+* @&, ,&7(&A ,%&2%*7 0;’A( 10)!"%.%0 , 
��"+'�., ;8#!"%*6/"0 @&,0530"*- ,%&2%0? (!5/+05/! 10/)$;8A "$4*+*3 

)+%�#%.  

I 05/&%%! )0+* ;&+/$)!?-($/&%0@$%* 5/&4* 0;’A+/0( 1*49%0? 8"&@* 

"�5��"'+��). I O10%!? "*#!4$%0 >/&(* ;&+/$)!7, .+*7 ,#!75%<A 
�1%#'� 1'1� %$ ,& 20 #%!", ,&,"*2&7, & ,& 8. K0"*7 >/&( 1$)$#;&2&A/95. 
)+���+5%�)�)#%+ " 1)0(*540"*3 6!4.3. R!4+0( (0B4*"0, -0 8 %&7;4*B2! 
���+ #4. 1!#"*-$%%. $:$+/*"%05/! ($/&%0@$%$,8 "*+0)*5/0"8"&/*(8/9 
%#��* ($/0#* @$%%0? !%B$%$)!?. 
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¾¿À¿ ÁÂÃÂÃÄÅÆÇ ÈÃÄÉÊËÌÄÍÎËÏÐ

 $)$)0;%& 1)0(*540"!5/9 105!#&A ,%&2%$ (!56$ 8 :8%+6!0%&49%0-

@&48,$"!7 5/)8+/8)! &@)01)0(*540"0@0 +0(14$+58 ! 5+4&#&A/95. , 3&)20"0? 
!  4$@+0? 1)0(*540"05/!, 1!#1)*A(5/" /0)@!"4!, 5+4&#59+*3 1)*(!-$%9 ! 
/)&%510)/%0@0 @0510#&)5/"&.  $)$)0;%& 1)0(*540"!5/9 )0,"*"&A/95. 8 

/!5%0(8 ,"’.,+8 , 6$%/)&49%0< 70@0 4&%+0< – 5!4959+*( @0510#&)5/"0( ! 
510B*"&A 10%&# 50% 70@0 1)0#8+6!?.  

  

8.4.1. Õàð÷îâà ïðîìèñëîâ³ñòü 
 
V&)20"8 !%#85/)!< D+)&?%* 1)$#5/&"4$%0 10%&# 40 51$6!&4!,0-

"&%*(* @&48,.(* /& "*)0;%*6/"&(*, .+! 0;’A#%&%0 " 3&)205(&+0"8, 

(’.5%8, (0402%8 ! )*;%8 1)0(*540"!5/9 ()*5. 8.8). V&)20"! 1)0#8+/* A 
%$0;3!#%0< 8(0"0< B*//. 4<#*%*. W3 )049  104.@&A 8 1010"%$%%! $%$)@!? ! 
/+&%*%%*3 $4$($%/!", %$0;3!#%*3 #4. )05/8, )0,"*/+8 /& :8%+6!0%8"&%%. 
0)@&%!,(8, ,&;$,1$2$%%. 0;(!%%*3 1)06$5!", %0)(&49%0@0 5/&%8 ,#0)0"’. 
/& 1)&6$,#&/%05/!. E&($ ,&"#.+* 3&)28"&%%< ,&;$,1$28A/95. 
;$,1$)$)"%!5/9 1)0;!@8 #"03 1)0/*4$B%*3 ! ",&A(010"’.,&%*3 1)06$5!" 
&5*(!4.6!? /& #*5*(!4.6!?.  V&)20"!  1)0#8+/* 10#!4.</95. %& 1)0#8+/* 

)054*%%0@0 /& /"&)*%%0@0 1030#B$%%.. K&7;!49> )0,10"5<#B$%! 
1)0#8+/* )054*%%0@0 1030#B$%%.: 

 ! ,4&+0"! /& 1)0#8+/* ?3 1$)$)0;+*; 

 ! :)8+/*, .@0#*, @)*;*. 
 

 

P*5. 8.8. E/)8+/8)%& 53$(& 3&)20"0? 1)0(*540"05/! ' F 
 

 

 

ÑÒÓÔÕÖ×ØÙÚÛÙ  Ü’/%01  ÝÞØÚÕßÙ  

àÒÕáÕÕßÕâ×ßÙ 

ãäÛÕÚÕÔÛÙ  åÒÓæÛÕ-@2-*'1 

çèéêëìè ;B>9DEF>=GEHI 

íäÔÛÙ  

ÜÕÒÕâÛÙ  



 314

C0 1)0#8+/!" /"&)*%%0@0 1030#B$%%. "!#%05./9 (’.50, )*;8, .76., 
(040+0 ! (0402%! 1)0#8+/*.  !#1)*A(5/"& 1)0(*540"05/! 510)8#B$%0 %& 
%0"!7 /$3%!2%!7 ;&,! 8 ;&@&/903 (!5/&3 ! 5$4*-&3 (!59+0@0 /*18. K& 
,0;)&B$%0 5/)8+/8)%8 53$(8 3&)20"0? 1)0(*540"05/!. 

8)!0-9$:&+"& .&)3/*. D @&48,! 5*5/$(&/*2%0 )0,>*)<A/95. /& 
10+)&-8A/95. &50)/*($%/ 1)0#8+6!?, 1!#"*-8A/95. ?? .+!5/9. V4!;0,&"0#* 

(&7B$ 6!4+0( 1$)$7>4* %& "*@0/0"4$%%. "*)0;!" , 50)/0"0@0 1>$%*2%0@0 

;0)0>%& – 10%&# 30 "*#!". 
;’51"& 9+-',1)-%!1(*. I*50+0)0,"*%$%& @&48,9, -0 03014<A 

,%&2%8 +!49+!5/9 "$4*+*3 ($3&%!,0"&%*3 1!#1)*A(5/", ,;8#0"&%*3 8 

"$4*+*3 1)0(*540"*3 6$%/)&3, &50)/*($%/ 1)0#8+6!? .+0? 5/&%0"*/9 
;4*,9+0 400 %&7($%8"&%9. M*)0+0@0 )0,"*/+8 %&;8"&A "*)0;%*6/"0 

1/&>*%0@0 (’.5&, ,0+)$(& ;)074$)!". 
<3:+-%& 9+-',1)-%!1(*. R8+)0"& 1)0(*540"!5/9 ,&7(&A 

%&7"&B4*"!>$ (!56$ 8 5*5/$(! 3&)20"0? !%#85/)!? D+)&?%*. H50;4*"0 

)0,"*%$%& @&48,9 8  !"#$%%0-=&3!#%0(8 $+0%0(!2%0(8 )&70%! (I!%%*69+&, 
X$)+&59+&, F*?"59+&, L9"!"59+&, P!"%$%59+&) /& !%>! 0;4&5/!. D )&70%&3 

68+)0;8).+0"0@0 "*)0;%*6/"& )0,(!-8A/95.  05%0"%& 2&5/*%& 68+)0-

)&:!%&#%*3 ,&"0#!". I0%* )0,(!-$%! 8 V0#0)0"! (L9"!"59+& 0;4.), " 
M$1$/!"6!, X$)+&5&3, E8(&3, C)8B;! (E8(59+& 0;4.), S$)#*2$"!. D  

1995 )06! " D+)&?%! #!.40 189 68+)0"*3 ,&"0#!", 5 68+)0)&:!%&#%*3 /&  
14 +)03(&4$-($4.5%*3. =&@&49%& 10/8B%!5/9 507,5 /*5. /0%%. 

=,0"& 9+-',1)-%!1(*. K&7"&B4*"!>! 6$%/)* )*;%0? 1)0(*540"05/! 
D+)&?%* – E$"&5/01049, F$)2, H#$5&, T&)!81049, S$)#.%59+. I$4*+8 8"&@8 

1)*#!4.</9 5/"0)$%%< 5*)0"*%%*3 )$58)5!" )*;%0? 1)0(*540"05/!. 
>)-4--%-?$%& 9+-',1)-%!1(*. D+)&?%& – "$4*+*7 "*)0;%*+ 0"02!", 

140#!" ! .@!#, -0 A %&#!7%0< ;&,0< #4. )0,"*/+8 1)0(*540"05/!. 
 )0#8+6!< @&48,! "*)0;4.</9 51$6!&4!,0"&%! +0%5$)"%!, 0"02$58>*49%! 
+0%5$)"%! ,&"0#* /& 6$3* 1)* 3&)20"*3 +0(;!%&/&3, ,&@0/!"$49%! 
81)&"4!%%., 5!4959+0@0510#&)59+! 1!#1)*A(5/"& " F)*(8, X$)+&59+!7 

I!%%*69+!7, V($49%*69+!7 /& !%>*3 0;4&5/.3.  $)"*%%$ "*%0)0;5/"0 

,05$)$#B$%0 " F)*(8, V$)50%59+!7, =&+&)1&/59+!7, T*+04&?"59+!7 /& 
H#$59+!7 0;4&5/.3. 

@)!A"--B,+-%& 9+-',1)-%!1(*.  P0,(!-$%%. 1!#1)*A(5/" 1)0(*-

540"05/! 3&)&+/$)*,8A/95. 1$)> ,& "5$ )&6!0%&49%*(* ,"’.,+&(* ?? , 
5*)0"*%%0< ;&,0<, 1!#"*-$%%.( )!"%. +0(;!%8"&%%. /& +001$)8"&%%. 
"*)0;%*6/"&, 5/"0)$%%.( 04!7%0-B*)0"*3 +0(;!%&/!". 

 K&710/8B%!>! , %*3 – F!)0"0@)&#59+*7, E40"’.%59+*7 (C0%$69+& 
0;4.), H#$59+*7, V&)+!"59+*7,  04/&"59+*7, C%!1)01$/)0"59+*7, 

=&10)!,9+*7, I!%%*69+*7, X$)%!"$69+*7 04!7%0-B*)0"! ! B*)0"! 
+0(;!%&/*,  040@!"59+*7 04!A-$+5/)&+6!7%*7 ,&"0# (=&10)!,9+& 0;4.). 

;-)-?"& 9+-',1)-%!1(*. D+)&?%& "*185+&A (0402%0? 1)0#8+6!< 

(&7B$ 180 %&7($%8"&%9. P0,"*"&A/95. "*)0;%*6/"0 1)0#8+6!? #*/.20@0 
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3&)28"&%%., :&50"&%0? (0402%0? 1)0#8+6!?. D "5!3 1)0(*540"*3 6$%/)&3 

D+)&?%* #!</9 (!59+! (0402%! ,&"0#*; " 5!4959+0@0510#&)59+*3 )&70%&3 

510)8#B8</95. ,#$;!49>0@0 ,&"0#* , "*185+8 /"&)*%%0@0 (&54&, 5*)8, 

(0402%*3 +0%5$)"!" /& 5830@0 (040+&. 
C,"-+-0"& 9+-',1)-%!1(*. K&7;!49>! 1!#1)*A(5/"& "*%0)0;%0? 

1)0(*540"05/! D+)&?%* 6$ – F)*(59+$ 0;’A#%&%%. “T&5&%#)&”, 

"*%0+0(;!%&/* “J&")!.” (V$)50%59+& 0;4.), “I*%& F0;4$"0”, “H49"!.” 

(T*+04&?"59+& 0;4.), ,&"0#* >&(1&%59+*3 "*% – ')/$(!"59+, K0"*7 E"!/, 
H#$5&, F*?", V&)+!". 

D 3&)20"!7 1)0(*540"05/! D+)&?%* ,#!75%<</95. 1)06$5* 

+0%6$%/)&6!? ! +0(;!%8"&%%. "*)0;%*6/"&, 10@4*;4<A/95. 70@0 

51$6!&4!,&6!.. =(!6%<</95. "*)0;%*2! ,"’.,+* (!B 5!4959+0@0510#&)-

59+*(* ! 1)0(*540"*(* 1!#1)*A(5/"&(* "%&54!#0+ 0;’A#%&%%. 
"*)0;%*6/"& 5!4959+0@0510#&)59+0? 5*)0"*%* , ?? 1)0(*540"0< 

1$)$)0;+0<.  

 

8.4.2. Âïëèâ õàð÷îâî¿ ïðîìèñëîâîñò³ íà äîâê³ëëÿ  

V&)20"& 1)0(*540"!5/9, .+ ! ;8#9-.+& !%>&, (&A "14*" %& 
$+040@!2%*7 5/&% #0"+!44.. =& 0;5.@0( "!#30#!" &@)01)0(*540"$ 
"*)0;%*6/"0 ,%&2%0 "*1$)$#B&A ;&@&/0 !%>*3 @&48,$7.  

C4. ;!49>05/! @&48,$7, .+! 1$)$)0;4.</9 5!4959+0@0510#&)59+! 
1)0#8+/*, 0;5.@ 5*)0"*%* " #$+!49+& )&, 1$)$"*-8A "*3!# @0/0"0? 
1)0#8+6!?. K&1)*+4&#, " ;8).+068+)0"0(8 "*)0;%*6/"! " 5$)$#%90(8 %& 
/0%%8 68+)8-1!5+8 "*/)&2&A/95. 8 /0%% 68+)0"0@0 ;8).+8, 8 +)03(&4$-
1&/0+0"0(8 "*)0;%*6/"! #4. "*@0/0"4$%%. /0%%* 5830@0 +)03(&4< 

%$0;3!#%0 8-9 /0%% +&)/014! &;0 ;4*,9+0 2 /0%% ,$)%& +8+8)8#,* /0-0. 

I0#%02&5 8 "!#30#&3 3&)20"*3 "*)0;%*6/" (!5/./95. 50/%! /*5.2 /0%% 

;!4+!", 3&)20"*3 +*540/ /& (&5$4, "!/&(!%!" /& ;&@&/0 !%>*3 +0)*5%*3 

)$20"*%. =&@&40( , 6*3 "!#30#!" (0B%& 0/)*(&/* 10%&# 100 %&7($%8"&%9 
)!,%0(&%!/%0? 1)0#8+6!?, " /0(8 2*54! 1)0#8+/!" 3&)28"&%%., +0)(!", 
#0;)*" /& !%. '4$ " %&> 2&5 0;5.@ ?3 1)0(*540"0? 1$)$)0;+* %$ 1$)$"*-8A 
10-15 "!#50/+!". 

2&0+34"$""5 &('-16$+,.  )0(*540"! +0(14$+5* , "*)0;%*6/"& 
(’.5& A #B$)$4&(* ,&;)8#%$%%. &/(05:$)%0@0 10"!/).. K&# /$)*/0)!.(*, 

1)*4$@4*(* #0 1)*(!-$%9 8/)*(&%%. 38#0;* /& 1/*6!, " &/(05:$)%0(8 

10"!/)! )0,10"5<#B8</95.  %& ,%&2%! "!#5/&%! &(!&+, 5!)+0"0#$%9 /& !%>! 
>+!#4*"! @&,*. 

K& ;&@&/903 3&)20"*3 "*)0;%*6/"&3 5/0./9 "$4*2$,%! 3040#*49%! 
85/&%0"+*. D %*3 "*+0)*5/0"8</95. 5*%/$,0"&%! 4<#*%0< 3!(!2%! 
)$20"*%*, .+! #!5/&4* %&,"8 340):/0)"8@4$6!. R! 51048+* ,#&/%! 
)87%8"&/* 0,0%0"*7 >&). 
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2&0+34"$""5 .!4+-16$+,.  !#1)*A(5/"& 3&)20"0? 1)0(*540"05/! A  
/&+0B #B$)$4&(* ,&;)8#%$%%. "0#*. D 5/!2%*3 "0#&3 (!5/./95. 
(!%$)&49%!, 0)@&%!2%!, ;&+/$)!&49%! /& ;!040@!2%! ,&;)8#%<"&2!. 
S&+/$)!&49%$ /& ;!040@!2%$ ,&;)8#%$%%. "0#* %&#30#./9 @040"%*( 2*%0( 

,! 5/0+&(* ;!0:&;)*+ ! 1!#1)*A(5/" (!+)0;!040@!2%0? 1)0(*540"05/!. I0#8 

,&;)8#%<</9 5*%/$/*2%! 10"$)3%$"0&+/*"%! )$20"*%*, 050;4*"0 8 5+4&#! 
(*7%*3 ,&50;!". 

M+!#4*"*7 "14*" %& ,#0)0"’. 4<#*%* (&</9 3&)20"! 1)0#8+/*, .+! 
%$ "!#10"!#&</9 %0)(&/*"%*( "*(0@&( ,& 5&%!/&)%0-@!@!A%!2%*(* 

10+&,%*+&(* ("(!5/ "040@*, %!/)&/!", %!/)*/!", 504$7 "&B+*3 ($/&4!", 
&:4&/0+5*%!" /& !%.). C$.+! 3&)20"! 1)0#8+/!" (!5/./9 5/0)0%%! )$20"*%*, 

/&+! .+ 5"*%$69, (!#9, 6*%+. F0%6$%/)&6!? 6*3 )$20"*% 2&5/0 1$)$"*-8</9 
#0185/*(! )!"%!.  

2&0+34"$""5 )!(-16$+,. K&1)*+4&#, .+-0 " D+)&?%! )!2%*7 "*3!# 

"!#30#!" 3!(!2%*3 "*)0;%*6/" /& ,04*, >4&+!" JYE 5/&%0"*/9 "!#10"!#%0 

10 ! 15 (4% /0%%, /0 " 3&)20"0(8 "*)0;%*6/"! 8/"0)<A/95. %$ ($%>$  
100-120 (4% /0%% "!#30#!" /& 10;!2%*3 1)0#8+/!". E$)$#%!7 +0$:!6!A%/ 
"*+0)*5/&%%. 05%0"%0? 5*)0"*%* " 3&)20"0(8 "*)0;%*6/"! %$ 1$)$"*-8A 
30%, /0;/0 2/3 5*)0"*%*, .+& %&#30#*/9 !, 5!4959+0@0 @0510#&)5/"&, 
1$)$/"0)<A/95. 8 "!#30#*. 

 

8.4.3. Àëüòåðíàòèâí³ ð³øåííÿ ó õàð÷îâ³é ïðîìèñëîâîñò³. 
Óòèë³çàö³ÿ â³äõîä³â 

 !"#$ % &'()*+"&)#,"#- +./*"( 0 1+2&".%&3.4 5*%,.!-1!"#- 

,#+15"#3), 6 -&+71,.8 9+1$#:'1,1:).. ;*-"1'12.< -&+71,#- ,#+15"#3), 

%&5*%9*76=)( ,#'67*""4 ).'(># 1!"121 >1+#:"121 >1$91"*")& :#+1,#"# 

("&9+#>'&! 36>+6, 1'.<, >+1-$&'=), ,$.:) 4>121 6 !*>.'(>& +&%., "#?7* 

$&:# 9*+,#""1< :#+1,#"#.  :"1,"& $&:& ,.!-1!., )& 915.7"#- 9+1!6>)., 

-&+71,1< 9+1$#:'1,1:).  5'#%(>1 70% –  ,#>1+#:)1,60)(:4 5*%91:*+*!"(1 

"& >1+$1,. 3.'. 6 ),&+#""#3),., 5'#%(>1 20% "&9+&,'40)(:4 "& 

,#+15"#3),1 9+1!6>)., -&+76,&""4 )& )*-".7"1< 9+1!6>3.<, +*/)& 

,#>1+#:)1,60)(:4 4> !15+#,1 )& 9&'#,1. @.!-1!# -&+71,#- 9.!9+#0$:), 

5.!". "& 5.'># )& ,.)&$."#, !6?* 15’0$". $.:)4)( 5&2&)1 ,1'12#, 

$&'1)+&":91+)&5*'(". . "* $1?6)( !1,21 %5*+.2&)#:4. 

 !"&> .% ,.!-1!., ,#+15'4=)( >1+$1,. )& -'.519*>&+:(>. !+.?!?., 

:9#+), 21:91!&+:(>* $#'1, $1'17"& :#+1,&)>&. A1 )121 ? 1)+#$6=)( 

)#:47. )1"" 9*>)#"6 )& B+6>)1,121 91+1/>6, +1:'#""121 $&:'&, '#$1""1< 

)& 2'=)&$."1,1< >#:'1)#. 

@&?'#,. %&-1!# – 3* 6)#'.%&3.4  56+4>1,121 ?1$6 ("&85.'(/121 %& 

15:421$ ,.!-1!6 -&+71,1< 9+1$#:'1,1:).). C1$ $&0 5&2&)1 &$."1>#:'1) )& 

&%1)#:)#- +*71,#". D :,.?1$6 ,#2'4!. -6!15. %21!1,6=)( 84%, :6/*"1$6 

16 ,.!:1)>.,. ;&>& :)+6>)6+& :91?#,&""4 9+#%,1!#)( !1 ,*'#>#- ,)+&) 9.! 
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7&: %5*+.2&""4. C1$ ,)+&7&0 !1 50% 3.""#- +*71,#", & 20-25% >1+#:"#- 

+*71,#" ,)+&7&0)(:4 9.! 7&: )+&":91+)6,&""4. E&85.'(/ +&3.1"&'("#$ 

:91:151$ %5*+.2&""4 ?1$6 % "&8$*"/#$# ,)+&)&$# 3.""#- +*71,#" 0 8121 

:6/.""4. A'4 "&'&21!?*""4 ,#96:>6 :6-121 ?1$6 "*15-.!"1 %!.8:"#)# 

9*+*-.! "& >1$5."6,&""4 36>+1,121 ,#+15"#3),& % ?1$1:6/#'("#$. 

E& :(121!". $&8?* ,:. -&+71,. ,#+15"#3),& $&=)( >1$5."1,&". 

9.!9+#0$:),&, 4>. ,#96:>&=)( 9+1!6>3.= % ,.!-1!.,: 

 ! , 36>+1,.8 9+1$#:'1,1:). – 3* :6-#8 ?1$ )& !15+#,&;  

 ! , $’4:".8 – >1+$1,& $6>& )& '.>&+:(>. 9+*9&+&)#;  

 ! , $1'17".8 – %&$.""#># "*%5#+&"121 $1'1>& )& $1'17"#8 36>1+;  

 ! 6 :9#+)1,.8 – ,62'*>#:'1)&, -&+71,. )& >1+$1,. !+.?!?. )1F1. 

G#+1>1 ,9+1,&!?6=)( )*-"1'12.< 1!*+?&""4 B+6>)1,1-2'=>1%"#- 

91+1/>., % B+6>)1,#- ?$#-.,, 4>. 6),1+==)(:4 , 9+13*:. ,#+15"#3),& 

:1>., )& *>:)+&>).,. H4 3.""& :#+1,#"&, 4>& $.:)#)( 5&2&)1 5.'>&, 36>+6, 

,.)&$.".,, 21'1,"#$ 7#"1$ 8!* "& >1+$ ),&+#"&$. I'* % "*< $1?"& 

,#+15'4)# 36>*+>#, $&+$*'&! )& ."/. >1"!#)*+:(>. ,#+15#. 

;&>#$ 7#"1$, 5*%,.!-1!"* ,#+15"#3),1 $1?* 56)# 1+2&".%1,&"1 "& 

1:"1,. 6)#'.%&3.< ,.!-1!., 9+&>)#7"1 ,:.- 9.!9+#0$:), -&+71,1< ."!6:)+.<: 

:9#+)1,#- %&,1!.,, $&:'1?#+1,#- >1$5."&).,, $’4:1>1$5."&)., )1F1 . 

A6?* ,&?'#,1 "* !196:>&)# 9+4$#- ,)+&) "&:*'*""4$ 9+1!6>)., 

-&+76,&""4. ;&>. ,)+&)# :(121!". :)&"1,'4)( 5'#%(>1 50 ,.!:1)>.,. J& 

9.!+&-6">&$#, "* $*"/* 10% %&2&'("121 15:426  9+1!6>)., -&+76,&""4 

91)+&9'40 6 ,.!-1!#. K#:)*$& 5*%,.!-1!"121 :91?#,&""4 9+1!6>)., 

-&+76,&""4 91,#""& 151,’4%>1,1 1-19'=,&)# 9.!:#:)*$6 %5#+&""4 )& 

6)#'.%&3.< -&+71,#- ,.!-1!.,. 

 !"& .% 9+15'*$ – 3* 912&"& 4>.:)( 9+1!6>3.<, 1:"1,"#$# 9+#7#"&$# 

7121 0: 

 ! +.%>* 912.+/*""4 $&)*+.&'("1-)*-".7"1< 5&%# )& 6:)&)>6,&""4 

9.!9+#0$:), -&+71,#- 2&'6%*8; 

 ! )+#,&'* %5*+.2&""4 :#+1,#"# !'4 9*+*+15>#; 

 ! ,#>1+#:)&""4 "*4>.:"#- :#+1,#"# )& >1$91"*").,, 4>. 

,#>1+#:)1,6=)(:4 , -&+71,#- ,#+15"#3),&-;  

 ! +.%>* 91:'&5'*""4 ,#+15"#7121 )& 2&'6%*,121 >1")+1'= , %,’4%>6 

% '.>,.!&3.0= 1+2&"., 21:91!&+:(>121 69+&,'.""4 % '&51+&)1+"#$# 

:'6?5&$#, F1 ,-1!#'# !1 <- :>'&!6;  

 ! 5&?&""4 ,#+15"#>., %$*"/#)# ,#)+&)# "& >1")+1'( 4>1:). 

9+1!6>3.<; 

 ! "#%(>#8 +.,*"( :&".)&+"1< >6'()6+# 9+&3.,"#>., -&+71,1< 

9+1$#:'1,1:)., )1+2.,'., 2+1$&!:(>121 -&+76,&""4, %"#?*""4 

,#+15"#71< !#:3#9'."#. 

J&9+1,&!?*""= ?1+:)>121 >1")+1'= 4>1:). 9+1!1,1'(71< :#+1,#"# 

)& -&+71,#- 9+1!6>)., %& 91>&%"#>&$# 5*%9*>#, & )&>1? :)&"6 -&+76,&""4 

)& %!1+1,’4 +.%"#- 2+69 !#)47121 8 !1+1:'121 "&:*'*""4 $&0 "&'*?&)# 
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9+.1+#)*)"* $.:3*. L1%+15>& )& ,9+1,&!?*""4 %&-1!., 8 +*>1$*"!&3.8, 

:9+4$1,&"#- "& %"#?*""4 +.,"4 %&5+6!"*""4 9+1!1,1'(71< :#+1,#"# )& 

9+1!6>)., -&+76,&""4 :)1+1"".$# +*71,#"&$#, <- /#+1>* ,9+1,&!?*""4 , 

:.'(:(>121:91!&+:(>#- 8 -&+71,#- ,#+15"#3),&- $1?6)( 9+#%,*:)# !1 

91'.9/*""4 :)+6>)6+# -&+76,&""4 "&:*'*""4 )& :9+#4)# 8121 

1%!1+1,'*""=. 

 

8.5. Íîâà ïàðàäèãìà ðîçâèòêó àãðîñôåðè Óêðà¿íè  
ÕÕ² ñòîë³òòÿ 

 

M!#"#$ /'4-1$ ,#-1!6 %i %+1:)&'("1< >+#%# ,#%"&"1 9*+*-i! !1 

9+#"3#9i, :)&'121 +1%,#)>6 "& 1:"1,. >1$9'*>:"121 &2+1*>1'12.7"121 

9i!-1!6 !1 B1+$6,&""4 &2+1'&"!/&B)i, i &2+1*>1:#:)*$, &>)#,"121 

%&:)1:6,&""4 , :.'(:(>121:91!&+:(>1$6 ,#+15"#3),. ,#:1>#- )*-"1'12.8, 

%1>+*$& !1:42"*"( 5.1)*-"1'12.<, ."B1+$&3.8"#- )*-"1'12.8, 

*>1:#:)*$"121 9i!-1!6, %5*+*?*""4 8 +*26'=,&""4 5i1+i%"1$&"i))4. 

E& ?&'(, &2+&+"& i %*$*'("& +*B1+$#, F1 %!.8:"==)(:4 , D>+&<"., & 

)&>1? 9+12+&$# 6+4!6 i +.%"#- 9&+).8 "* ,+&-1,6=)( )121, F1 &2+1:B*+& 

NNI :)1'.))4 56!* O+6")6,&)#:4 "& %1,:.$ ."/#- 9+#"3#9&-. A*+?&,& 

B&>)#7"1 "* $&0 "&6>1,1 15O+6")1,&"1< :)+&)*2.< +1%,#)>6 "1,1< 

&2+1:B*+# D>+&<"# i %!.8:"=0 5&2&)1 >+1>.,, 4>i :),1+==)( %"&7". 

)+6!"1F. "& /'4-6 << :),1+*""4. 

 :15'#,1 "*15-.!"#8 ,#,&?*"#8 *>1'12.7"#8 9.!-.! !1 

+*B1+$6,&""4 &2+&+"121 :*>)1+6 , "&!%,#7&8"1 76)'#,#- !1 ,)+67&""4 

'=!#"# *>1:#:)*$&- P&+9&):(>121 +*2.1"6. 

@ 6$1,&-, F1 :>'&'#:4 "#". , D>+&<"., :)+&)*2.4 :#:)*$# 

:.'(:(>121:91!&+:(>121 9+#+1!1>1+#:)6,&""4 $&0 9*+*!5&7&)# (%&  

Q.Q. R1+1!".$): 

 !  B1+$6,&""4 ,#:1>19+1!6>)#,"#- . *>1'12.7"1 :).8>#- 

&2+1'&"!/&B).,; 

 !  2&+$1".8"* 910!"&""4 $*-&".%$6 !.< *>1"1$.7"#- %&>1"., . 

%&>1"., 9+#+1!# , $*?&- )*+#)1+.< % 6+&-6,&""4$ '.$.)6=7#- 

7#""#>., "&,&")&?*""4 "& :.'(:(>121:91!&+:(>. 62.!!4, 5.1'12.7". 

+*:6+:# )& '&"!/&B)#; 

 ! ,9+1,&!?*""4 ,#$12 F1!1 *>1'12.7"1< 5*%9*># , :#:)*$. 

:.'(:(>121:91!&+:(>121 9+#+1!1>1+#:)6,&""4; 

 ! %&5*%9*7*""4 +1%/#+*"121 ,.!),1+*""4 +1!=71:). O+6")., 

/'4-1$ B1+$6,&""4 )& +*&'.%&3.< :#:)*$# O+6")1%&-#:"#- 

9+#+1!11-1+1""#- %&-1!.,; 

 ! %&5*%9*7*""4 *>1'12.7"1 15O+6")1,&"121 91,1!?*""4 % 

9*:)#3#!&$# )& &2+1-.$.>&)&$#; 

 ! B1+$6,&""4 $*-&".%$6 *>1"1$.7"1<, &!$.".:)+&)#,"1< )& 
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>+#$."&'("1< ,.!91,.!&'("1:). :.'(:(>121:91!&+:(>#- 9+#+1!1-

>1+#:)6,&7., %& 91+6/*""4 *>1'12.7"#- ,#$12; 

 ! +1%+15'*""4 9+#+1!11-1+1""#- %&-1!., "& 1:"1,. ,#$12 

$.?"&+1!"121 %&>1"1!&,:),& )& 9.!,#F*""4 8121 +1'. , 9+&>)#3. 

:.'(:(>121:91!&+:(>121 9+#+1!1>1+#:)6,&""4; 

 ! :),1+*""4 :#:)*$# *>1"1$.7"#- :)#$6'., ,#+15"#3),& 

*>1'12.7"1 7#:)1< :.'(:(>121:91!&+:(>1< 9+1!6>3.< "& 1:"1,. 

)*-"1'12.8 5.1'12.7"121 %*$'*+15:),&; 

 ! 9.!)+#$&""4 :9+#4)'#,121 , *>1'12.7"1$6 ,.!"1/*"". !1,>.''4, 

."B+&:)+6>)6+# )& 6$1, !'4 9+&3., ,.!917#">6 . B.%#7"121 +1%,#)>6 

:.'(:(>121 "&:*'*""4; 

 ! ,#,*!*""4 % >1+#:)6,&""4 $&'19+1!6>)#,"#- :.'(:(>121:-

91!&+:(>#- 62.!(, "&:&$9*+*! 6 +*2.1"&- % ,#:1>1= +1%1+&".:)= 

%*$*'(.  

J $*)1= !1:42"*""4 3#- 3.'*8 "*15-.!"1: 

 !  %!.8:"#)# >1$9'*>:"6 *>1'121-*>1"1$.7"* 13."=,&""4 

(+&81"6,&""4) )*+#)1+.< D>+&<"# % ,#!.'*""4$ , << :>'&!. 

9+#+1!11-1+1""#- >1$9'*>:.,, 6 )1$6 7#:'. )*+#)1+.8 )& 15’0>)., 

9+#+1!"1-%&91,.!"121 B1"!6, %*$*'( !'4 ,#:1>1.")*":#,"121 

,*!*""4 :.'(:(>121:91!&+:(>121 ,#+15"#3),& )& 9+1$#:'1,121 

56!.,"#3),&, & )&>1? %&5+6!"*"#- +&81"., !'4 %!.8:"*""4 3.'(1,#- 

9+#+1!11-1+1""#- %&-1!.,; 

 !  %&5*%9*7#)# ,#>1"&""4 E&3.1"&'("1< 9+12+&$# 1-1+1"# %*$*'( 

"& 9*+.1! !1 2010 +1>6; 

 !  9.!21)6,&)# . ,9+1,&!#)# 2&'6%*,. :-*$# %5*+*?*""4 )& 

,.!),1+*""4 %*$*'("#-, ,1!"#-, 5.1'12.7"#-, %1>+*$& +#5"#- )& 

'.:1,#-, $."*+&'("1-:#+1,#""#- )& ."/#- 9+#+1!"#- +*:6+:.,; 

 !  %!.8:"#)# %*$'*,91+4!>6,&""4 )*+#)1+.8 % 6+&-6,&""4$ 

*>1'12.7"1< :#)6&3.<, F1 :>'&'&:4, ,#'67*""4 % 15+15.)>6 

+&!.1&>)#,"1 . 9+1$#:'1,1 %&5+6!"*"#-, !6?* *+1!1,&"#-, ,)1+#""1 

%&51'17*"#-, %&:1'*"#- . 9.!)19'*"#-, *>1'12.7"1 6+&%'#,#- %*$*'(; 

 !  :),1+#)# 3.'.:"6 :#:)*$6 91'*%&-#:"#- . ,1!1%&-#:"#- '.:1"&:&-

!?*"(, %&'.:"#)# 4+#, 5&'>#, 9.:># )& ."/. "*9+#!&)". %*$'., 

%&5*%9*7#)# 19)#$&'("6 9+1)#*+1%.8"6 '.:#:).:)( )*+#)1+.<; 

 !  :),1+#)# ,1!1%&-#:". %1"# ,%!1,? 5*+*2., +.71>, ,1!1:-1,#F, 

1%*+ . :)&,>.,, 17#:)#)# <- ,.! $6'6, :B1+$6,&)# ,#:1>1*B*>)#,". 

2.!+1'12.7". :#:)*$#; 

 !  %&5*%9*7#)# &>)#,"#8 9*+*-.! "& 5.1'12.7". $*)1!# ,*!*""4 

:.'(:(>121 21:91!&+:),& )& ,#+15"#3),1 *>1'12.7"1 7#:)1< 

9+1!6>3.<; 

 !  6!1:>1"&'#)# +1%$.F*""4 :.'(:(>121:91!&+:(>121 ,#+15"#3),& 

% $*)1= "&85.'(/ +&3.1"&'("121 ,#>1+#:)&""4 $.:3*,#- 9+#+1!"#- 

6$1, . +*:6+:.,. 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  

1. S>& +1'( :.'(:(>121 21:91!&+:),& 6 %&2&'(".8 :)+6>)6+. *>1"1$.># 

D>+&<"#? 

2. E&>+*:'.)( :)+6>)6+"6 :-*$6 ITP. 

3. S>.  91)+.5". "*15-.!". +*:6+:# !'4 :.'(:(>121 21:91!&+:),&?  

4.  >+*:'.)( 1:"1,". )*-"1'12.7". 9+13*:# 6 +1:'#""#3),.. 

5. S>.  $1?'#,. *>1'12.7". 9+15'*$# , +&%. ,#>1+#:)&""4 !15+#,? 

6. E&%,.)( 1:"1,". )*-"1'12.7". 9+13*:# 6 ),&+#""#3),.. 

7. E*2&)#,"#8 ,9'#, ,.!-1!., ),&+#""#3),& "& !1,>.''4. 

8. Q*)1!# 17#F*""4 )& 6)#'.%&3.< ,.!-1!., ),&+#""#3),&. 

9. D 71$6 91'42&0 "*5*%9*>& ,#>1+#:)&""4 9*:)#3#!., 6 %*$'*+15:),.? 

10. D 71$6 :6)( &'()*+"&)#,"121 5.1'12.7"121 %*$'*+15:),&? 

11. S>. .:"6=)( $*)1!# 17#F*""4 )& 6)#'.%&3.< 2"181,#- :)1>.,? 

12. J"&7*""4 6)#'.%&3.< 2"181,#- :)1>., !'4 :.'(:(>121 21:91!&+:),&. 

13. S>. 9*+*,&2# ,#>1+#:)&""4 1+2&".7"#- !15+#, 91+.,"4"1 % 

$."*+&'("#$#? 

14. E&>+*:'.)( :-*$6 5.12&%1,1< 6:)&"1,>#  5*%9*+*+,"121 %5+1!?6,&""4.  

15. T14:".)( 9+#"3#9 +151)# 5.12&%1,1< 6:)&"1,>#  &>6$6'4)#,"121  

%5+1!?6,&""4. 

16. A&8)* %&2&'("6 -&+&>)*+#:)#>6 9*+*+15"1< 9+1$#:'1,1:).. 

17. S>#8 "*2&)#,"#8 ,9'#, 9*+*+15"1< 9+1$#:'1,1:). "& !1,>.''4? 

18. E&,*!.)( %&-1!# 51+1)(5# % ,9'#,1$ "& !1,>.''4 9*+*+15"1< 

9+1$#:'1,1:).. 

19. D 71$6 %$.:) *>1'12.%&3.< :67&:"121 %*$'*+15:),&? 

20. T*+*+&-68)* *)&9# $*)&"1,121 5+1!.""4 2"1=.  
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îïðñòó ô

õîö÷øùúîõ÷ûü ýúþùÿÒýø

Ñòðóêòóðà òðàíñïîðòíîãî 
êîìïëåêñó. Ãåîãðàô³ÿ 
ðîçì³ùåííÿ. Çàë³çíè÷íèé 
òðàíñïîðò. Àâòîìîá³ëüíèé 
òðàíñïîðò. Âîäíèé 
òðàíñïîðò. Àâ³àö³éíèé 
òðàíñïîðò. Òðóáîïðîâ³äíèé 
òà åëåêòðîííèé òðàíñïîðò. 
Âïëèâ ñêëàäîâèõ 
òðàíñïîðòíîãî êîìïëåêñó 
íà äîâê³ëëÿ. Çàõîäè 
áîðîòüáè ç³ øê³äëèâèì 
âïëèâîì òðàíñïîðòíîãî 
êîìïëåêñó íà äîâê³ëëÿ. 
Àëüòåðíàòèâí³ ð³øåííÿ.  

 

 
9.1. Ñòðóêòóðà òðàíñïîðòíîãî êîìïëåêñó.  

Ãåîãðàô³ÿ ðîçì³ùåííÿ  

 !"#$"%&% '($)(""*&% +,("!-#,+"#.# /#&-01/!2, */%3 "('%$(4+5 

“/,#$#"#!"#4 !%!+1&#4 1/#"#&6/%”, 7 !$#78(!"1 3 -#$"1 '()#$#01""* 

-#+,19 .#!-#)(,!+$( +( "(!101""* 2 -1,1$1'1""*: 6 '(91'-181""* !+63/%: 

'$’*'/6$ &6; #/,1&%&% .(02'*&% +( ,(3#"(&% /,(<"%.  

=!6 $%)% +,("!-#,+2 (($+#&#9605"%3, '(06'"%8"%3, ($6(>63"%3, 

&#,!5/%3 +( ,68/#$%3) )#-#$"44+5 #)%" #)"#.# 6 ,('#& ' +,("!-#,+"%&% 

?0*:(&% 2+$#,44+5 +,("!-#,+"2 !%!+1&2 @/,(<"%. A"(8"( 8(!+%"( 

+,("!-#,+"%: '(!#96$ 7 91'-#!1,1)"5#4 !/0()#$#4 -,#>1!2 $%,#9"%>+$(. 

=%9%,(48% ,(>6#"(05"%3 $%) +,("!-#,+2 $,(:#$24+5 3#.# +1:"6/#-

1/#"#&68"6 :(,(/+1,%!+%/%:  

 ! #9!*. -1,1$1'1"5, $("+(;##96. ()#92+#/ #9!*.2 -1,1$1'1"5 +( 

$6)!+("6);  

 ! ?$%)/6!+5 6 !#96$(,+6!+5 -1,1$1'1"5, +,2)#&6!+/6!+5, '(01;"6!+5 

$6) -#.#)"#-/06&(+%8"%: 2&#$ +( !1'#""%: '&6"; 

 ! -,#-2!/"( !-,#&#;"6!+5 +,(!, &("1$,1"6!+5 (')(+"6!+5 )#!+($/% 

$("+(;6$ “$6) $#,6+ )# $#,6+”). 

= @/,(<"6 ,#'$%$(4+5!* -,(/+%8"# $!6 $%)% +,("!-#,+2:  

' !"#$%&$%',  ()*+*,"!-$%', +*./-0%', ."&0*(%', ).1,*2.*("3$%' )  

4!40).*$$%' (,%!. 9.1).  

5 !"#$%&$%' ). $/2*.) '(3&(7 -,#$6)"2 ,#05 2 

$("+(;#-1,1$1'1""*:. B(39605? .2!+( 3#.# &1,1;( "( C#"9(!6 +( 2 
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D,%)"6-,#$’<. B(3&1"?1 '(06'"%>5 "( D#06!!6 +( D6$)"6. B(39605?%&% 

'(06'"%8"%&% $2'0(&% @/,(<"% 7: E%<$, F(,/6$, G5$6$, A(-#,6;;*, 

D#0+($(, C"6-,#-1+,#$!5/, H&1,%"/(, G#'#$(. A(06'"%8"6 &(.6!+,(06 

'$’*'24+5 @/,(<"2 6' !2!6)"6&% )1,;($(&%. @ $("+(;#-#+#/(: 

-1,1$(;(4+5 '(06'"6 +( &(,.(">1$6 ,2)%, $2.600*, 92)6$105"6 &(+1,6(0%, 

06!, :6&68"( !%,#$%"(, '1,"# +#I#. 

 

 

 

 

 

 

 

 

 

 

 

 

 

J%!. 9.1. K+,2/+2,"( !:1&( +,("!-#,+"#.# /#&-01/!2 

 

6()*+*,"!-$%' ). $/2*.) &(7  $10%/1 '"(81""* 2 -(!(;%,##96.2 +( 

-1,1$1'1""6 $("+(;6$ "( /#,#+/6 +( !1,1)"6 ()# 1000 /&) $6)!+("6. 

B(3$(;0%$6?%&% ($+#&(.6!+,(0*&% 7: E%<$ – L#!/$(; E%<$ – J6$"1 – G5$6$ – 

M#-; K("/+-D1+1,92,. –  )1!(; L#!/$( – K1$(!+#-#05. D1,1$(.(&% 

($+#&#9605"#.# +,("!-#,+2 7 '"(8"( &("1$,1"6!+5 6 ?$%)/6!+5, ( .#0#$"%& 

"1)#06/#& – $%!#/( !#96$(,+6!+5. 

7*./-0%' ). $/2*.) -#!6)(7 ),2.1 &6!>1 '( $("+(;##96.#& $ 

@/,(<"6. @ "(?63 )1,;($6 $6" &(7 !-,%*+0%$6 2&#$% )0* &6;"(,#)"%: +( 

/(9#+(;"%: (&6; -#,+(&% $!1,1)%"6 )1,;($%) -1,1$1'1"5. B(39605?%&% 

&#,!5/%&% -#,+(&% $ @/,(<"6 7  )1!(, N00686$!5/, F1,!#", L%/#0(<$, 

K1$(!+#-#05, E1,8, O1#)#!6*, L(,62-#05, P1,)*"!5/. D,(>44+5 

&6;"(,#)"6 -#,#&"6 -1,1-,($%: 

N00686$!5/ – =(,"( (P#0.(,6*), N00686$!5/ – D#+6 (Q,2'6*), E1,8 – 

R(&("5 (J#!6*), S$-(+#,6* – K+(&920 (R2,188%"(). 

8"&0*(%' ). $/2*.) $ @/,(<"6 &(7 )#-#&6;"1 '"(81""*. B(39605?6 

,68/#$6 -#,+% ,#'&6I1"6 "( C"6-,6 (E%<$, M1,/(!%, E,1&1"82/, 

C"6-,#-1+,#$!5/, A(-#,6;;*, E(:#$/(, F1,!#"), C2"(< (N'&(<0, T06*, 

J1"6), D6$)1""#&2 P2'6 (L%/#0(<$, D1,$#&(3!5/, =#'"1!1"!5/), C"6!+,6 

(P60.#,#)-C"6!+,#$!5/%3). J68/(&% +,("!-#,+24+5 06!, 92)6$105"6 

&(+1,6(0% +( 6". 

6(" 9"'$%' ). $/2*.).  Q#0#$"#4 !-1>6(06'(>674 7 -1,1$1'1""* 

-(!(;%,6$ +( +1,&6"#$%: $("+(;6$. B(3$(;0%$6?%&% (1,#-#,+(&% /,(<"% 

 ������� ��� )&*%+,)$ 

-���  !"#$%&! #'/ 0"$&12- 

�#	
��
 
 

"!'(06'"%8"%3 

"!($+#&#9605"%3 

-���
 
 

"!&#,!5/%3 

"!,68/#$%3 

��%
����
 
 

"!($6(>63"%3 

�$
�
#���
 
 

"!+,29#-,#$6)"%3 

"!101/+,#""%3 

(GUD) 
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7 P#,%!-605, F(,/6$, C"6-,#-1+,#$!5/, C#"1>5/,  )1!(, G5$6$, 

K6&V1,#-#05. M1,1' +1,%+#,64 @/,(<"% -,#:#)*+5 $(;0%$6 &6;"(,#)"6 

-#$6+,*"6 06"6< )# B6&188%"%, J#!6<, R2,188%"%, M1:6<, O,(">6<, W$1>6< +( 

6"?%: /,(<" !$6+2. 

:.1,*2.*("3$%' ). $/2*.) -,%'"(81"%3 )0* +,("!-#,+2$(""* 

"(V+%, -,%,#)"#.# .('2, )1*/%: :6&68"%: ,18#$%" ((&6(/2, 1+%01"2). = 

@/,(<"6 $6" -#8($ ,#'$%$(+%!5 ' 20-: ,#/6$ XX !+. B(V+#-,#$#)(&% 

“C,2;9(” +( “D#$#0;*“  )# @/,(<"% "():#)%+5 !%,( "(V+( ' J#!6<. D#8($ 

-,(>4$(+% "(V+#-,#$6)  )1!(-P,#)%, */%& +,("!-#,+2$(+%&1+5!* "(V+( ' 

X'1,9(3);("2 +( N,("2. J#!63!5/%3 .(' @/,(<"( #)1,;27 .('#-,#$#)(&% 

“K#4'” +( “D,#.,1!”. 

;!40).*$$%' (%3 ). $/2*.)1 -1,1)9(8(7 -1,1)(82 101/+,#1"1,.6< 

"( '"(8"6 $6)!+("6. = @/,(<"6 -,(>44+5 06"6< 101/+,#-1,1)(8 "()$%!#/#< 

-#+2;"#!+6: GUD-500, GUD-750, GUD-800, GUD-1500. A($)*/% "%& 

1/!-#,+27+5!* 101/+,#1"1,.6* ' @/,(<"% )# @.#,I%"%, D#05I6, P#0.(,6<, 

L#0)#$%, ( +(/#; "():#)%+5 8(!+%"( 101/+,#1"1,.6< ' J#!6<. 

9.2. Çàë³çíè÷íèé òðàíñïîðò  

D1,1$1'1""* $("+(;6$ '(06'"%>14 

&(7 $6)"#!"# "1$10%/2 $(,+6!+5 

-1,1$1'1"5 +( $%!#/2 ?$%)/6!+5 

)#!+($/% $("+(;6$.  )"(/, 92)6$"%>+$# 

'(06'"%8"%: ?0*:6$ $%&(.(7 $10%/%: 

/(-6+(0#-$/0()1"5, I# '(01;%+5 $6) 

+#-#.,(V68"%:, /06&(+%8"%: +( 

1/#"#&68"%: 2&#$. B( '(06'"%8"%: 

?0*:(: 6!"27 )$( +%-% +*.% – 

 ()*$*+$  (+1-0#$#'%) +( 

$4 ()*$*+$  (101/+,#$#'%). 

G#/#&#+%$% ($+#"#&"#< +*.% -#)60*4+5!* '( -,%">%-#& )6< <: 

+1-0#$%: &(?%". B( 2 .*(*# < $%/#,%!+#$2$(0(!5 $#)*"( -(,(, */2 

$%,#90*4+5 -(,#$%& /#+0#&. B( )42!*(*# < $%/#,%!+#$24+5 )%'105"6 

)$%.2"% $"2+,6?"5#.# '.#,*""* +( .('#+2,96"%. Q('#+2,9#$#'% -#/% I1 

&1"? 1/#"#&68"6, "6; )%'105"6 )$%.2"%, 6 +#&2 "1 &(4+5 ?%,#/#.# 

$%/#,%!+(""*. 

G#/#&#+%$% 101/+,%8"#< +*.% /0(!%V6/24+5 '( $%)#& !+,2&2 $ 

/#"+(/+"63 &1,1;6. B( !28(!"%: '(06'"%>*: $%/#,%!+#$24+5 !%!+1&% 

-#!+63"#.# !+,2&2 "(-,2.#4 3 /= 6 '&6""#.# !+,2&2 "(-,2.#4 25 /= 6 

8(!+#+#4 50 Q>.  

N!"24+5 I1 3 /#&96"#$("6 !%!+1&% +*.% – /#"+(/+"#-(/2&20*+#,"( 

!%!+1&( +( )%'105-/#"+(/+"(, */6 '(3&(4+5 -,#&6;"1 &6!>1 6 &(4+5 
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101/+,%8"6 +*.#$6 )$%.2"%. U01/+,%8"%3 $%) +*.% $%/#,%!+#$27+5!* "( 

)#,#.(:, I# &(4+5 101/+,%V6/#$("6 ?0*:%. B( +(/%: )605"%>*: 

101/+,%8"6 +*.#$6 )$%.2"% #+,%&24+5 1"1,.64 $6) /#"+(/+"#< &1,1;6. 

D6!0* $%:#)2 '( << &1;6 1"1,.6* )# +*.#$%: )$%.2"6$ "():#)%+5 $6) 

(/2&20*+#,6$, ,#'+(?#$("%: "( /#"+(/+"#-(/2&20*+#,"#&2 ,2:#&#&2 

-#+*'6. 

R*.#$6 )$%.2"% )%'105-/#"+(/+"#.# 0#/#&#+%$( #+,%&24+5 1"1,.64 

"( "1 101/+,%V6/#$("%: )60*"/(: ;%$01""* $6) .1"1,(+#,6$, */6 

-,%$#)*+5!* $ )64 )%'105"%&% )$%.2"(&% -#+*.(. B( ,%!. 9.2 '#9,(;1"# 

+1-0#$#' 6' )%'105"%& )$%.2"#& -#+2;"6!+4 2750 /6"!5/%: !%0. 

L(.6!+,(05"6 +( -,#&%!0#$6 +1-0#$#'% ?%,#/# $%/#,%!+#$24+5 )0* 

-1,1$1'1"5 "( -6)-,%7&!+$(: 8#,"#< &1+(02,.6<, $2.605"#<, :6&68"#<, 

1"1,.1+%8"#< -,#&%!0#$#!+6 +#I#. B(-,%/0(), $ &1+(02,.63"63 

-,#&%!0#$#!+6 '(06'"%8"%3 +,("!-#,+ $%/#"27 90% 2!6: -1,1$1'1"5. 

R1-0#$#'% "( -6)-,%7&!+$(: -1,1&6I24+5 -#+*.% "( "1$10%/6 $6)!+("6. = 

@/,(<"6 '(06'"%>14 "( $6)!+("5 5-10 /& -1,1&6I27+5!* )# 40 &0" + 

$("+(;6$ '( ,6/. R1-0#$#'% +(/#; $%/#,%!+#$24+5 )0* -1,1$1'1""* 

,6)/#.# &1+(02 $6) )#&1""#.# >1:2 )# &6/!1,6$, -1,1$1'1""* ?0(/2 +#I#. 

 

J%! 9.2. R1-0#$#': 
1 – . 3" )*.%; 2 – (4$)%!=)*.% . 3" )*."(; 3 – )1.,*$ /*/; 4 – 3%#4!-$%' 3(%>1$; 

5 – 4!40).*>4$4. )*.; 6 – 4!40).*2.%("3 0*!"/$*? >.12% 

 

D6) 8(! $%$6'"#< ,#9#+% ?$%)/6!+5 -#+*.( )#-2!/(7+5!* )#  

40-50 /&/.#). @ &6;&6!5/#&2 !-#0281""6 +1-0#$#'% $6)6.,(4+5 0%?1 

),2.#,*)"2 ,#05, .#0#$"2 ,#05 $6)6.,(7 101/+,#$#'. Y1 -#*!"47+5!* +%&, 

I# /./.). 101/+,#$#'( $%I%3 "6; 2 +1-0#$#'( 6, -#-),2.1, 101/+,%8"( +*.( 

'(91'-1827 9605? $%!#/2 -,#-2!/"2 +( -,#$6'"2 !-,#&#;"6!+5. 

A( $&6!+#& !6,/% )%'105"1 -(0%$# -#)60*4+5 "( )$( $%)% – ' 

&(!#$#4 8(!+/#4 !6,/% )# 0,2% +( ' &(!#$#4 8(!+/#4 !6,/% )#  

0,5 $6)!#+/(. 

B( 101/+,#-#+*.(: $!+("#$044+5 +*.#$6 )$%.2"% -#!+63"#.# !+,2&2 

1 2 3

4 5 6
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' ;%$01""*& $6) -205!248#.# !+,2&2, */63 V#,&27+5!* -1,1+$#,4$(81& 

/#"+(/+"#< &1,1;6 '&6""#.# !+,2&2 "(-,2.#4 25/=. R*.#$6 )$%.2"% 

$%+,%&24+5 '"(8"6 "($("+(;1""* +( -1,1$("+(;1""*: +,*!6""*, 2)(,%, 

'"(8"6 /#0%$(""* +1&-1,(+2,% ($6) #40 )# +50
#
K), $10%/6 /#0%$(""* 

"(-,2.% 2 /#"+(/+"63 &1,1;6. 

U01/+,%8"( +*.( &(7 "%'/2 -1,1$(. "() 6"?%&% $%)(&% +*.% – 

101/+,#$#'% &(4+5 9605? $%!#/6 +1:"6/#-1/#"#&68"6 -#/('"%/%, "1 "1!2+5 

"( !#96 );1,10( 1"1,.6<, &(4+5 &1"?2 &(!2 "( #)%"%>4 -#+2;"#!+6, 

&#;2+5 ,#'$%$(+% ?$%)/6!+5 -#"() 200 /&/.#) +( $1!+% '"(8"# 9605?%3 

$("+(;, "6; +(/%3 !(&%3 '( &(!#4 +1-0#$#'. 

A(.(05"%3 /./.). 101/+,#$#'( !+("#$%+5 30%, +#)6 */ +1-0#$#'( "1 

-1,1$%I27 – 20% (2 -(,#$#'( – 3-5%). B1)#06/(&% 101/+,%8"#< +*.% 7 

"1#9:6)"6!+5 !-#,2);1""* $6)"#!"# )#,#.%: !%!+1& 101/+,#-#!+(8(""*, 

"1 ($+#"#&"6!+5 101/+,#,2:#&#.# !/0()2 +( '(01;"6!+5 $6) 

101/+,#-#!+(8(""*. 

C0* #9!02.#$2$(""* -#+*.6$ -#+,69"6 $#)(, -6!#/, &(!+%0#. C0* 

-#8(+/2 ,2:2 /#01!( &#!+% &#+#,"%: $(.#"6$ '&(I24+5 &(!+%0#&, ( ,13/2 

-,%!%-(4+5 )2;1 ),69"%& -6!/#& )0* /,(I#.# '81-01""*, */1 

$6)92$(7+5!* -6) )674 !%0% +*;6""*. C0* #:#0#);1""* )$%.2"6$ "1#9:6)"( 

$#)(. 

 !+(""6& 8(!#& 2 -,#$6)"%: /,(<"(: !$6+2 (Z-#"6*, B6&188%"( +( 6".) 

$1)2+5!* ,#9#+% 6' !+$#,1""* +( $)#!/#"(01""4 -#<')6$ "( &(."6+"63 

-6)$6!>6
1
 (,%!. 9.3). 

J��. 9.3. D#<') "( &(."6+"63 -6)$6!>6 

 

D#<')% "( &(."6+"63 -6)$6!>6 "69% -0%$2+5 "() ,13/(&%. 

U01/+,#&(."6+"6 -#0* !+$#,44+5!* !+,2&#&, */%3 -,#:#)%+5 #9&#+/(&% 

101/+,#&(."6+6$, ,#'&6I1"%&% 2')#$; ,13/% 6 -6) -#<')#&.  )"#3&1""6 

                                                 
1 U/!-1,%&1"+(05"%3 $(.#" "( &(."6+"63 -6)$6!>6 ' 06"63"%&% 101/+,#)$%.2"(&%, 

,#',#901"%&% $ E%<$!5/#&2 -#06+1:"68"#&2 6"!+%+2+6, )1&#"!+,2$($!* $ E%7$6 "( $%!+($>6 

)#!*."1"5 "(,#)"#.# .#!-#)(,!+$( 2 70-+6 ,#/% FF !+. 
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-#04!% $6)?+#$:24+5!* 6 -#<') ,2:(7+5!* $ !%05"#&2 &(."6+"#&2 -#06.  

D�� 8(! ,2:2 +(/#.# -#+*.( &6; ,13/(&% 6 $(.#"(&% -#+*.2 

�������!" $6)!2+"7 &1:("68"1 +1,+*, I# '"(8"# -6)$%I27 /#1V6>67"+ 

�"���!"/ )6<  -#,6$"*"# '6 '$%8(3"%& -#+*.#&. U/!-1,%&1"+(05"6 -#<')% "( 

&�'!��!�( -6)$6!>6 $ B6&188%"6 +( Z-#"6< ,#'$%$(4+5 ?$%)/6!+5 )#  

)** /&/.#)%"2. 

9.3. Àâòîìîá³ëüíèé òðàíñïîðò 
 

X$+#&#9605"%3 +,("!-#,+ 

$6)6.,(7 "()'$%8(3"# $(;0%$2 

,#05 2 !2!-605"#&2 ;%++6 */ 

)#!%+5 !/0()"( +1:"6/#-

1/#"#&68"( +( !#>6(05"#-

1/#"#&68"( !%!+1&(. =6) !+("2 

,#'$%+/2 +( #,.("6'(>6< 

$%/#,%!+(""* ($+#+,("!-#,+"#.# 

6 )#,#;"5#.# /#&-01/!2 '"(8"#4 

&6,#4 '(01;%+5 -,#.,1! 6 

'(.(05"%3 !+(" 1/#"#&6/% /#;"#< 

/,(<"%, << &6;"(,#)"%3 -,1!+%;.  

X$+#&#9605"%3 +,("!-#,+ '(3&(7 $(;0%$1 &6!>1 $ 7)%"63 

+,("!-#,+"63 !%!+1&6. =6" -1,1$#'%+5 )# 80% .#!-#)(,!5/%: $("+(;6$ +( 

')63!"47 -#0#$%"2 $!5#.# -(!(;%,##9#,#+2. 

D1,?6 ($+#&#9606 920% !+$#,1"6 $ /6">6 XVIII !+#06++* 2 O,(">6< (' 

-(,#$%& )$%.2"#&) 6 $ /6">6 XIF !+. 2 B6&188%"6 (' )$%.2"#& 

$"2+,6?"5#.# '.#,*""*). A( !+(+%!+%8"%&% )("%&% 2 1910 ,#>6 $ /,(<"(: 

!$6+2 "(,(:#$2$(0#!5 90%'5/# 300 +%!. ($+#&#9606$, ( -1,1) -#8(+/#& 

),2.#< !$6+#$#< $63"%  – $;1 46 &6053#"6$. 

K+��"+� ($+#&#9605"( -,#&%!0#$6!+5 I#,68"# $%-2!/(7 -#"()  

)* &0" 01./#$%: 6 &(3;1 10 &0" $("+(;"%: +( !-1>6(05"%: ($+#&(?%", ( 

+��",!��� -#+2;"#!+6 !+("#$0*+5 90%'5/# 75 &0" #)%"%>5. L(3;1 40% <: 

+�'"�"+.07�8�0 $ KWX 6 Z-#"6<, +,1+%"( – $ /,(<"(: A(:6)"#< S$,#-%. 

K+��"+�( ($+#&#9605"%3 -(,/ '( #!+(""6 30 ,#/6$ ',6! 9605? */ $+,%86 6 "( 

�"����9 2000 ,#/2 !+("#$%$ -#"() 700 &0" ($+#&#9606$ (+(90. 9.1). G%?1 2 

K:; <: 1/!-02(+27+5!* &(3;1 260 &0" #)%"%>5. = @/,(<"6 -1,$6!+/#& 

�+�"&",�.8!"/ -,#&%!0#$#!+6 92$  )1!5/%3 ($+#!/0()(05"%3 '($#), 

++<�<!�( $ 1/!-02(+(>64 2 1945 ,#>6. 

K-#8(+/2 +2+ -,#$#)%0#!* !/0()(""* $("+(;"%: ($+#&#9606$ 6' 

-,%$1'1"%: .#+#$%: $2'06$ 6 )1+(013, ( ' 1948 ,#/2 ,#'-#8(0#!*  !/0()(""* 

!(&#!/%)6$ $("+(;#-6)63&(05"6!+4 2,5 +#""%, ' 1959 ,#/2 – $%,#9"%>+$# 

($+#&#9605"%: -,%81-6$. 
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R(90%>* 9.1 

$;8<9;CD ?3=E 3;<969F8A8; 
 

=>?@ R@A ($+#+,("!-#,+"#.# 

BCE>FG 1HIL 1HML 1HHL 2LLL 2L1L N-,#."#')

OPQ?>ST  
UCVWCXVT  
YCQCZ[V@\ -(,/ 

1IL
42
23L

245
62
362

3HL
M2
5LL

4ML
13L
ILL

6IL
16L
HLL

G5$6$!5/%3 ($+#92!"%3 '($#) 2 !$63 8(! !+($ #)"%& ' "(39605?%: 

-6)-,%7&!+$ "1 +605/% $ @/,(<"6 (01 3 2 S$,#-6. A 1959 ,#/2 ,#'-#8($ 

$%,#9"%>+$# $10%/#$("+(;"%: )%'105"%: ($+#&#9606$ &(,/% E,XA 

E,1&1"82>5/%3 ($+#&#9605"%3 '($#). 

]� A(-#,6'5/#&2 '($#)6 “E#&2"(,” ' 1960 ,#/2 920# ,#'-#8(+# 
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&36E'(4, ",5!4 ' 3+%1!4 &%0%", ),:#>'1 )>( .,4 1,6%&,2"%13B"/2( 1#>,6,A 

!2%&",+#." 5!>,1. G>( +!>%%0#&".,4 ' 12'4 6!"!>':!"%&.,4 )1,$3.'1 

.,:/6%$% 2",2631!..( 1,6%&,2"%13C"/2( 23+'8' ),2",>("'1 ' :!>,86%1,4 

.!L"%5&%)36"'1, @% +!C"/ .!:13 “+%"%&.# 5!>,1%” (PM-O–1667-82). J! 

5')2"!1' )%2>')'1 23).%1,4 ",4%%0%&%".,4 6%+5&#2%&.,4 ),:#>'1 

1,(1,>%2/, @% )1,$3., +%H3"/ 325'8.% 5&!EC1!", .! +!:3"' 5&(+%< 

5#&#$'.6, "! 6&#6'.$-+!:3"', :! 3+%1, 5%5#&#)./%$% 1')2"%C1!..( ' 

2#5!&!E'< 5!>,1!. 

 /6(7! '6@ 0%"%'*=!!.%"#*(1 '(;%6,7. G>( ),:#>'1 : 6'>/6'2"C 
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%0#&"'1 )1,$3.! 500-1000 :! 41,>,.3 :!:1,=!A 1,6%&,2"%13C"/ ),:#>/.# 

5!>,1% (PM-O-1666-82).  

 /6(7! '6@ 7(0!>!!.%"#*(1 '(;%6,7. G>( 1,2%6%%0#&".,4 ),:#>'1 

(6'>/6'2"/ %0#&"'1 1,@# 1000 :! 41,>,.3) :!2"%2%13C"/ ),:#>/.# 5!>,1% 

(PM-O-305-82). T# 5!>,1% 1,5326!C"/ )1%4 1,)'1: >'".B "! :,+%1#, (6' 

1')&':.(C"/2( >,8# "#+5#&!"3&%C :!2",$!..(.  

87%"'% 3/6(7!. R 23=!2.,4 2,>%1,4 $!:%$#.#&!"%&.,4 32"!.%16!4 

+%H3"/ 03", 1,6%&,2"!.' +!AH# 12' 1,), "1#&)%$% 5!>,1!. M).!6 )>( 

$!:,L'6!E'< .#%04').% 5')$%"31!", 1')5%1').,+ =,.%+ 2!+# 5!>,1% A 

5&,2"%231!", 5&,2"&'A $#.#&!"%&! 1')5%1').% )% A%$% 1>!2",1%2"#A. 

O1#&)# 5!>,1% :!2"%2%13B"/2( 3 $!:%$#.#&!"%&.,4 32"!.%16!4 3 21%B+3 

5&,&%).%+3 2"!.', !0% H 5%5#&#)./% 5#&#&%0>#.# (8"3=.# 5!>,1%). R 

5&,&%).%+3 2"!.' 1,6%&,2"%13C"/ "!6' 1,), 5!>,1!, (6 )#&#1,.!,  

8+!"6%1,A "%&L, 03&# 13$'>>( ' !."&!E,", ! 3 1,$>()' 8"3=.%$% 5!>,1! – 

)#&#1.# 13$'>>(, 6%62 ' 0&,6#", : "%&L3, 2%>%+, "! '.8,4 $%&C=,4 

+!"#&'!>'1. 

A!"0=>(& #"/*03!"#. 7%&2/6,A "&!.25%&" 

:!0#:5#=3B 4/5 %02($3 &%0%", "&!.25%&"3 21'"3 :! 

1!."!H%%0%&%"%+ ', %"H#, 1')'$&!B 1!H>,13 &%>/ 3 

+'H.!&%).%+3 5%)'>' 5&!E'. K2', .!1'"/ 234%53".' 

6&!<.,, .!+!$!C"/2( +!", 21'A +%&2/6,A L>%", ! 

2/3 A%$% "%..!H3 :%2#&#)H#.%  5') 5&!5%&%+ 13 

6&!<. (&,2. 9.5). 

Ð©�©� .,4 25#E,L'=.# +'2E# .!>#H,"/ 

¤��Ñ��ª “:&3=.%$%” 5&!5%&!. “N&3=.%$%” :! 

��§���¤ 5'>/$%1%$% &#H,+3 %5%)!"631!..(, 

�©¥©¦�Ñ &%0%=%< 2,>,, +#.8,4 1,+%$ )% "#4.'6, 

µ©Ó�©¤¢. G% "!6,4 6&!<. .!>#H!"/, .!5&,6>!), 

Í���ª�, U'0#&'(, V!$!+2/6' %2"&%1,,  '5&, 

Ô�¶£��, W'>'55'.,. K%).%=!2 B )#&H!1,, )>( (6,4 

���¶�«¢ +%&2/6%$% "&!.25%&"3 B %).,+ ': 

����¸ª ¦ 25#E'!>':!E'< $%25%)!&2"1! )#&H!1, ' 

Ó��¨�¢ª )H#&#>%+ .!)4%)H#..( 1!>C",, 

����¢¤¶��, P&#E'(, J%&1#$'(, -'.$!53& "%@%. K 

´¤��Ñ�  +%&2/6,A "&!.25%&" 5#&#1%:,"/ 1!."!H' 

�� 5!2!H,&'1 3 ?%&.%+%&2/6%-D:%12/6%+3 

µ��©Ï� . O3" :.!4%)("/2( 5%&", ?%&.%$% "! 

ÕÓ�¦�£¤�«� +%&'1 "! .,H./%< "#='< &'=6, G3.!C. 

Ö���Ï )%2"35.,A )>( +%&2/6,4 23)#. .! 170 6+ 

¦ � $,&>!. 

N! 2#&#).'+ 1,:.!=#..(+ 1!."!H.,4 5#&#1#:#./ (0>,:/6% 600 6+) 

+%&2/6,A "&!.25%&" 5%2')!B 5#&8# +'2E# 2#&#) '.8,4 1,)'1 "&!.25%&"3. 

D># :! 1')2"!..C 5#&#1#:#..( 5!2!H,&'1 :.!=.% 5%2"35!B"/2( 

×¢�. 9.5. O%&$%1,A 

L>%" 6&!<. 21'"3  

(2002 &.) 
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 !"# $%&$'() # '*'+"%,' -',#./0$'() ./!$*-'/.). 

1 *./)2.)/# -3/3,3 3$$0 ,!$.!4#, ('/*52%(% *)6$!(% -3/3,!4!7.5 

/)6% (3.!"#,, 2!(’0$3 ,)8#""0, $!9.! # $!9.'-/'6)2.% (/%*. 9.6), 

+)6#,3"5$# (!.3/#!"%.  

:!;+#"5<%( ('/*52%( -'/.'( 12/!=$% > ?63*!, 02%; '+"!6$!$' -#6 

2'$.3;$3/$# -3/3,3 3$$0. :!  !"# $%&$#; *.!$@#= ?63*!-A'/. ,#6+),!>.5*0 

-3/3,!$.!43$$0 #   !"# $%&$'8' $! ('/*52%; ./!$*-'/. .! $!,-!2%. ?63*! 

(!> /38)"0/$3 *-'")&3$$0 +#"5< 02 #  100 2/!=$!(% *,#.).  B ?63*# 

'+/'+"07.5 -'$!6 20 ("$ .'$$ ,!$.!4#,, C' *.!$',%.5 20% ('/*52'8' 

,!$.!4''+#8) 2/!=$%. D3 .!2# ,!$.!4#, 02 $!9.!,  3/$', /)6!, +)6#,3"5$# 

(!.3/#!"%, @)2'/ .'C'. 

:! -#,63$$%;  !E#6 ,#6 ?63*% $! +3/3 # F)E'8' "%(!$)  $!E'6%.5*0 

-'/. G""#&3,*52. F76% $!6E'60.5 (!/8!$3@5, ,)8#""0,  !"# $! /)6!, 

+)6#,3"5$# (!.3/#!"%, E#(#&$# 6'+/%,!, 2!)&)2,  3/$', '"#0 .'C'. 

F,'>/#6$) *-3@#!"# !@#7 (!> -'/. H4$%; $! I64%"%@52'() 

"%(!$#. B#$ -/% $!&3$%; 6"0 -3/3/'+2% !(#!2), 02%; $!6E'6%.5 

./)+'-/','6'( J'"50..# (K'*#0) – L'/"#,2! – ?63*!. 

1 8%/"# A#,63$$'8' M)8)  ! 74 2( ,#6 ('/0  $!E'6%.5*0 -'/. 

N%2'"!=,. J). '+/'+"07.5 -3/3,!4$' $!9.',# ,!$.!4#, (!/8!$@3,) /)6), 

,)8#""0, (3.!".  I ) 8%/"# O$#-/!  $!E'6%.5*0 -'/. P3/*'$. ?*$',$# ;'8' 

,!$.!4#: ,)8#""0, "#*,  3/$', (3.!",  !"# $! # (!/8!$@3,# /)6%, $!9.!. D3 

'6$'&!*$' # ('/*52%;, # /#&2',%; -'/.. J).  6#;*$7>.5*0 -3/3,!$.!43$$0 

  ('/*52%E *)63$ $! /#&2',# # $!,-!2%. 

 

 

 

K%*. 9.6. F)-3/.!$23/ 
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A'.)4$%(% -'/.!(% I ',*52'8' ('/0 > Q3/&, N!/#)-'"5, 

M3/60$*52. A3/3,!4$%(% ,%6!(% ,!$.!4#,, C' -3/3/'+"07.5 @# -'/.%, > 

 !"# $! /)6!, ,)8#""0, ! .!2'4 /%+$# -/'6)2.%. 

B'6'.'$$!4$# *)6$! -'*.)-!7.5*0 ) <,%62'*.# #$<%( ,%6!( 

./!$*-'/.), '6$!2 6"0 -!*!4%/#, -3/36)*#( ,!4"%,! <,%62#*.5 6'*.!,2%. 

:! 6302%E $!-/0(2!E -/0(%; ('/*52%; <"0E   (3$<'7 <,%62#*.7 

 !+3 -3&)> <,%6<) 6'*.!,2), $#4 $! 3($# ./!$*-'/.$#  !*'+% $! '+’= $%E 

(!/</).!E. 

1 $!< &!* <,%62#*$%;  ,’0 '2 $! ('/*52'() ./!$*-'/.# 

 !+3 -3&)>.5*0 *)6$!(% $! -#6,'6$%E 2/%"!E # *)6$!(% $! -',#./0$#; 

-'6)<@#. :! 6302%E $!-/0(2!E &!* 6'*.!,2% <,%62#*$%(% *)6$!(% 

 #*.!,"0>.5*0   ,%./!.!(% &!*) ) /! # ,%2'$!$$0 -',#./0$'8'  ,’0 2).  

B*# $! 3($# ,%6% ./!$*-'/.) # -',#./0$%; ./!$*-'/. -'*.)-!7.5*0 

('/*52%( *)6$!(  ! /#,$3( 2'(9'/.). :! 6302%E $!-/0(2!E ('/*52%; 

./!$*-'/.  -/3,!"7>  , ./!$*-'/.$%E  ,’0 2!E. 

 !"#$%&' ()*+,-$)(. R!8!"5$! 6',4%$! *)6$'-"!,$%E <"0E#,, C' 

32*-")!.)7.5*0 , 12/!=$#, *.!$',%.5 +"% 52' 4000 2(. R! '*$',$%(% 

-'2! $%2!(% -3/3,3 3$5 ,!$.!4#, .! -!*!4%/#, @3; ,%6 ./!$*-'/.) 

 $!E'6%.5*0 $! '*.!$$5'() (#*@#. S!*.2! /#&2','8' ./!$*-'/.) ) 

 !8!"5$'() -3/3,3 3$$# ,!$.!4#, $3 -3/3,%C)>  15%, ! -!*!4%/#, – 0,2%. 

1 *./)2.)/# ,!$.!4$%E -3/3,3 3$5 @5'8' ,%6) ./!$*-'/.) -/',#6$3 (#*@3 

$!"34%.5 +)6#,3"5$%( (!.3/#!"!(, ,)8#""7 # 2'2*),  !"# $#; # (!/8!$@3,#; 

/)6!(. 

?*$',$) /'"5 ) -3/3,3 3$$# ,!$.!4#, .! -!*!4%/#, ,#6#8/!> 

O$#-/',*52%; +!*3;$. A' O$#-/) .! ;'8' $!;+#"5<%E -/%.'2!E A/%-’0.# 

.! O3*$#  6#;*$7>.5*0 -'$!6 90% ,*#E -3/3,3 3$5 /#&2','8' ./!$*-'/.) , 

2/!=$#. :! 6$#-/',*52# -'/.% Q%=,, O$#-/'-3./',*52, P3/*'$ .! R!-'/#440 

-/%-!6!> -'$!6 85% ,*5'8' '+*08) /'+'.% C'6' -3/3,3 3$$0 ,!$.!4#, # 

-!*!4%/#, ) O$#-/',*52'() +!*3;$#. 

A3/3,!8% -!*!4%/*52%E *)63$ 02 ./!$*-'/.$%E  !*'+#, -'/#,$0$'   

#$<%(% ,%6!(% ./!$*-'/.)   -!*!4%/*52# *)6$! (, .'() &%*"# 

!,.'('+#"5$'--!*!4%/*52# -'/'(%)  !+3 -3&)7.5 $!;+#"5<) -!/.#;$#*.5 

,#6-/!,"3$5. T2C' -!/.#;$#*.5 !,.'+)*$%E ,#6-/!,"3$5 $3 -3/3,%C)> 60 

-!*!4%/#,,  !"# $%&$%E – 500, -',#./0$%E – 350, .' -!/.#;$#*.5 

,#6-/!,"3$$0 $! -!*!4%/*52%E *)6$!E 6'*08!> 2000 -!*!4%/#,. 
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9.5. Àâ³àö³éíèé òðàíñïîðò 
 

 !"#$"%&'%  !"#$%&!   !" 

#$%&'()#* +%!,*%%& #  -.%!/)0%$1 

2!3!.$/34($1 2*/*#*+*%%&1, ! '!(). 5 

(/!6%!1 + #*7$()8 '*/$')/-"8 (9)3-&, 

:;<, =!%!0!, =$'!> ')?)). @3)A7$#) 

#*7$($> )A3&B /)A)'$ #$()%58'4 

!#-!() 2!%-6 :;< (1/2 2!3!.$/)2*/*-

#*+*%4 - 1/3 #!%'!.)2*/*#*+*%4 3#-'5), ! 

'!(). C2)%-6, D*7$()A/$'!%-6, E/!%F-6, 

E9G, =$'!8, <#3'/!7-6, G-0*/7!%0-#, 

=!%!0$, :-%B!25/!, 9*325A7-($ =)/*&, 9)3-6. H*/*.- !#-!7-%-> 2/)#-0%$1 

!#-!I-/  #(/$#!8'4 #*34 3#-'.  

G!>A-74J- !#-!() 2!%-6 – “K%!>'*0 L>/7!>%+”, “< */$(*% 

L>/7!>%+”, “M*74'!”, “G)/0 D*3'*/%” (:;<), “M.!7” (&2)%34(- !#-!7-%-6), 

“N/$'-J L>/#*>+” (D*7$(! N/$'!%-&), “L>/ E/!%3” (E/!%F-&),   

“O8I'B!%+!” (E9G), “:-%B!25/ L>/7!>%+” (:-%B!25/), “<*/)I7)'” 

(9)3-&), =OH (G-0*/7!%0$). 

<#-!F->%$> '/!%32)/' A5# )0%-"8 + 2/)#-0%$1 B!75+*> %!/)0%)B) 

B)32)0!/3'#! ()7$J%4)B) :9:9, ?) %!>A-74J 0$%! -,%) /)+#$#!7!3&. P 

1950 2) 1984 /)($ 2!3!.$/))A)/)' ( 7/0 2!3!.$/)-(-7) *'/-#) 

+A-74J$#3& + 1,2 0) 184,0. 

P! (-74(-3'8 2*/*#*+*%$1 2!3!.$/-# #-% 2)3'52!#3& '-74($ !#') )-

A-74%) 5 (434,0  7/0 2!3.-( ) '! +!7-+%$,%) 5 (364,0  7/0 2!3.-( ). 

Q(/!6%!  !" 36 F$#-74%$1 !*/)2)/'-# + '#*/0$  2)(/$''& , &(- /-#%) -/%) 

/)+'!J)#!%- %! #3-> '*/$')/-6 (/!6%$. M) F-"6 B!75+- %!7*.$'4 '!(). 2!/( 

7-'!(-# '! B*7-()2'*/-#. @3%)#%$ $ 7-'!(! $, ?) +%!1)0&'43& # 

*(3275!'!F-6, ": RQ-134, RQ-154, SO-62, SO-76, SO-86, SO-96, <G-10, <G-24, 

<G-124 “9537!%” (/$3. 9.7), C=-40, C=-42, O-410 '! B*7-()2'*/$ H--8 '! 

=<-26. <7* # +#’&+(5 + *()%) -,%)8 (/$+)8, &(! )1)2$7! Q(/!6%5, 

2),$%!8,$ + 1990 /)(5, !#-!2*/*#*+*%%& %! #%5'/-J%-1 7-%-&1  !>.* 

2/$2$%$7$3&.  

:*/-8 '/!%32)/'%$1 7-'!(-# <G-2,  <G-10, <G-14, <G-22, <G-26, 

<G-28, <G-30, <G-32, <G-72, <G-74, <G-124, <G-225 A57) /)+/)A7*%) 

I!1-#F& $  =$6#34()B) 0)37-0%)-()%3'/5(')/34()B) A8/), &(* 0) 1984 /)-

(5 ),)78#!# @.=. <%')%)#.  
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 !". 9.7. #$%&"'($)&!* +,)%- ./-124 “ 0"+%&”: 
 !" #$%&'())* – 1982, ("!+,- 7 &#!.; /,#, 0!$,", – 180 $; %,)$,-&+!1!2/,03)!#$3 –  

150 $; 1,03)!#$3 +&03&$4 – 5000 "/; 5%61"!#$3 +&03&$4 – 865 "//7, +',"$68), /(-,  – 

12000 /; '&9/,: "'60 – 73,3 /; 1&%-6), 0!$,", 69,1 / 
 

1,)%- ./-225 “2$,3” 4%5 4%"0 600 ). 67* +,)%- 4(87  9(")%:+3)! 

:%&)%8, 4%"(; 9( 250 ) &% :,9")%&< =,+<>0 ?% 4000 -4 ?, >:!9-,");  

800 -4/@(9!&0. 

A ?:’3?-0 ? &!?<-(; '+%)("'$(4(8&,"); &%"7+7&&3 &% B7* C%" 9,;)< 

+!>7 &%*=,+<>, %7$('($)! – D($!"',+<, E,4F7$('(+<, G97"%, 1<:,:, 

H(&7B<-, I!J:, H&,'$('7)$(:"<-. G")%&&,4 C%"(4 2,&,")7$"):( 

)$%&"'($)0 , ?:’3?-0 A-$%J&! "):($!+( 97$8%:&0 %:,%-(4'%&,; , '(C%+( 

::(9!)! &(:, $7*"! ?% =,+<> 9(")0'&!4! B,&%4!. 

K%")%$,+, 4%>!&! '$(@$%;)< : 7-(&(4,C&("),, -(4F($), )% =7?'7B, 
"0C%"&!4 ?%-($9(&&!4 %&%+(@%4. L(")%&(:-% : "7$,; :,9&("&( &(:!M 

$(?$(=(- 0-$%J&"<-!M )% $(",*"<-!M -(&")$0-)($,: (./-70, ./-140 )% ,&.) 

?%)$!405)<"3.  %?(4 ? B!4 &% %:,%+,&,J A-$%J&! :!*>+! +,)%-! 

:!$(=&!B):% &%*-$%N!M ":,)(:!M F,$4, )%-!M 3- .7$=%", D(J&@ )% ,&>,, 
=,+<> 7-(&(4,C&, )% -(4F($)%=7+<&,.  

 

9.6. Òðóáîïðîâ³äíèé òà åëåêòðîííèé òðàíñïîðò 
 

O(+(:&!* 7+747&) )$0=('$(:,9&(@( )$%&"'($)0 – )$0=('$(:(9!, 3-, 
0 =,+<>("), $(?4,N7&, : ?%-$!)!M )$%&>73M )% ?% &%+78&(@( =09,:&!B):% 
&7 '($0>0;)< &, ")$0-)0$! P$0&)0, &, +%&9>%F)0. Q(@( 7&7$@7)!C&, 
'$!")$(J – -(4'$7"($&, )% &%"("&, ")%&B,J ?% &%3:&("), @%?()0$=,&&!M, 

9!?7+<&!M )% 7+7-)$!C&!M '$!:(9,: $(?4,N0;)<"3, 3- '$%:!+(, ?% 478%4! 

4,") )% &%"7+7&!M '0&-),:, , ?%:93-! B<(40 &7 ?%@$(80;)< ?&%C&!4 
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?%=$09&7&&34 '(:,)$3. 

H( "-+%90 4%@,")$%+<&!M )$0=('$(:(9,: :M(93)<:  

 ! +,&,*&, "'($09!, N( 3:+3;)< "(=(; :+%"&7 )$0=('$(:,9;  

 ! "!")74! '$()!-($(?,*&(@( ?%M!")0;  

 ! +,&,J ?:’3?-0 )% ,&>7;  
 ! '7$7-%C0:%+<&, )% )7'+(:, ")%&B,J;  
 ! -,&B7:, '0&-)! &%F)('$(:(9,: , &%F)('$(90-)('$(:(9,: )% 
@%?($(?'(9,+<&, ")%&B,J, &% 3-!M '$!*4%;)< '$(90-), N( &%9M(9!)< 

)$0=('$(:(9(4 , $(?'(9,+3;)< *(@( 4,8 "'(8!:%C%4!.  

A 973-!M :!'%9-%M 9( "-+%90 4%@,")$%+<&(@( )$0=('$(:(90 :M(93)< 

, '(9:,*&, )$0=('$(:(9!,  3-!4! &%F)% :,9 '$(4!"+,: '(9%5)<"3 9( 

@(+(:&!M "'($09 )$0=('$(:(90. 2%@,")$%+<&, )$0=('$(:(9!, 3- '$%:!+(, 

?%@+!=+;;)< 0 P$0&) &% @+!=!&0 0,8 4, 3-N( ,&>% @+!=!&% ?%-+%9%&&3 &7 
9!-)05)<"3 @7(+(@,C&!4! 04(:%4! C! '()$7=(; ',9)$!4%&&3 )74'7$%)0$! 

&%F)! &% '7:&(40 $,:&,.  
#$0=('$(:,9, N( '$(-+%9%5)<"3 0 $%*(&%M ,? 47$?+!4! P$0&)%4! %=( 

C7$7? =(+()%, 4(8&% 0-+%9%)! &% ',9'($! )% >)0C&, &%"!'!. /% $!". 9.6  

?(=$%87&!* )$%&"%+3"-,&"<-!* &%F)('$(:,9, 3-!* )3@&7)<"3 C7$7? 0"; 

.+3"-0. Q(@( 9(:8!&% – 1284 -4. #$0=%4!, 9,%47)$ 3-!M ")%&(:!)< 1,2 4, 

N(9&3 )$%&"'($)05)<"3 318 + "!$(J &%F)!.  

 

 !". 9.6.  #$%&"%+3"-,&"<-!* &%F)('$(:,9 

 

L7$7-%C0:%+<&, ")%&B,J $(?)%>(:0;)<"3 &% &%F)('$(:(9%M ? 
,&)7$:%+(4 50-150 -4 , (=+%9&%&, :,9B7&)$(:!4! &%"("%4!. L(9%C% 
?%")("(:0:%&!M 4%@,")$%+<&!M &%"(",: ")%&(:!)< 9( 12500 43

/@(9. /% 
'(C%)-0 &%F)('$(:(90 $(?)%>(:%&% @(+(:&% &%"("&% ")%&B,3 (O/E). 

O(+(:&% &%"("&% ")%&B,3 :,9$,?&35)<"3 :,9 '$(4,8&!M &%3:&,"); 

$7?7$:0%$&(@( '%$-0 (=’54(4, $,:&!4 9:(-, )$!9(=(:(J '$('0"-&,* 

?9%)&("), &%F)('$(:(90. R-N( 9(:8!&% &%F)('$(:(90 '(&%9 800 -4, *(@( 
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$(?=!:%;)< &% 7-"'+0%)%B,*&, 9,+3&-! 9(:8!&(; 400-800 -4, 0 478%M 

3-!M 4(8+!:% &7?%+78&% $(=()% &%"("&(@( (=+%9&%&&3. L$(4,8&, &%"("&, 
")%&B,J '(:!&&, 4%)! $7?7$:0%$&!* '%$- (=’54(4 9( 1,5 – 9(=(:,* 

'$('0"-&,* ?9%)&("), )$0=('$(:(90. 

#7'+(:, ")%&B,J :")%&(:+;;)< &% )$0=('$(:(9%M, N( )$%&"'($)0;)< 

:!"(-(?%")!@%;C, , :!"(-(:’3?-, &%F)!, ,&(9, JM $(=+3)< ? &%"("&!4! 

")%&B,34!. H+3 ',9,@$,:0 '$(90-)0, N( '7$7-%C0;)<, ?%")("(:0;)< '%$(:, 
%=( :(@&7:, '7C,. H+3 ?&!87&&3 )7'+(:!M :)$%) )%-, )$0=('$(:(9! 4%;)< 

)7'+(,?(+3B,*&7 '(-$!))3.  

#$0=('$(:,9&!* )$%&"'($) 4%5 =%@%)( '7$7:%@ – 7-(&(4,C&!*, 

'()08&!*, +7@-( %:)(4%)!?05)<"3, &%9,*&!* : 7-"'+0%)%B,J, 4%5 &7?&%C&!* 

&7@%)!:&!* :'+!: &% 9(:-,++3, &7 ?%+78!)< :,9 '(@(9&!M 04(:.  

/79(+,-(4 )$0=('$(:,9&(@( )$%&"'($)0 4(8&% ::%8%)! *(@( :0?<-0 

"'7B,%+,?%B,; – )$0=%4! 4(8&% )$%&"'($)0:%)! ),+<-! '7:&!* :!9 

'$(90-B,J. E7$79 )$0=('$(:(9,: &%*=,+<> '(>!$7&, &%F)('$(:(9!, 

@%?('$(:(9!, '$(90-)('$(:(9! ('$('%&-=0)%&, =7&?!&, 9!?7+<&7 '%+!:(, 

4%?0) )% ,&.), %4,%-('$(:(9!, :(9('$(:(9!, >+%4('$(:(9! )% ,&>,. 
E)%& )% '$(@&(? :,9'$%:+7&&3 :%&)%8,: )$0=('$(:,9&!4 

)$%&"'($)(4 A-$%J&! &%:797&( 0 )%=+!B, 9.5. 

#%=+!B3 9.5 

 !"# !" $%&'#&( )*+$%"),-##. )"#!"/*) !%01&$%&)*+#23  

!%"#4$&%!&3 56%"7#2, 3,# !&## 
ØÙÚÛ ÜÝÞßàáâãäååæ :%&)%8,: 

çèèé êèë

çèèç êìé

çèèê êëí

çèèî êïç

çèèí êíí

çèèï êíë

çèèë êíë

çèèì êîëðë

çèèñ êíë

çèèè êíë

êééé êíì

êééï êïé

òóôõöô÷ 

êéçé êìï

êéçï êèé

øùúûüýþÿÿ � $%*'+,&%$. T+7-)$!C&0 7&7$@,; :,9 $,?&!M 

7+7-)$(")%&B,* 4(8&% 9("!)< '$(")( '7$79%:%)! ?% 9('(4(@(; +,&,* 

7+7-)$('7$79%C, (1TL) &% ?&%C&, :,9")%&, =7? ?&%C&!M :)$%). 1TL  

($!". 9.7) "-+%9%5)<"3 ? :7+!-(J -,+<-("), ('($, $,:&(4,$&( $(?)%>(:%&!M 

0?9(:8 (=$%&(J )$%"!, ? '$!59&%&!4! 9( &!M ,?(+3)($%4!, '$(:,9&!-%4! 

)% =+!"-%:-(:,9:797&&34!, 3-, M%$%-)7$!?0;)<"3 ?(&(; ?%M!")0 – 
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C%")!&(; '$(")($0, 3-% ?%M!N7&% :,9 '$34!M 09%$,: =+!"-%:-!  

:,9'(:,9&!4 ")0'7&74 ?%M!")0.  

U0&9%47&)! ('($ ?%?:!C%* '%+<(:,, :!@()(:+7&, ? %$4(:%&(@( 

=7)(&0, @+!=!&% F0&9%47&)0 ?%+78!)< :,9 @7(+(@,C&!M 04(: )% )!'0 ('($! 

(%&-7$&(-0)(:, %=( '$(4,8&, ('($!). 

 

 

 !". 9.7. 1,&,J 7+7-)$('7$79%C 

 

L���� ?%-,&C7&&3 =09,:&!B):% 1TL '(9%+<>!* :'+!: &% 
&�����	
&� "7$79(:!N7 &7?&%C&!*, (-$,4 :,9C087&&3 "40@! :,9:797&&3 

)���	. #7M&,C&7 (="+0@(:0:%&&3 1TL C%")( '$(:(9!)<"3 ? :!-($!")%&&34 

�"
�����&��� -(+,"&(@( '$!")$(;, N( "%4("),*&( '7$7"0:%5)<"3  

"����'&	���	, 9+3 ?%M!")0 (="+0@(:C(@( '7$"(&%+0 :!-($!")(:0;)< 

!-+,)-0 U%$%973”. T-"'+0%)%B,*&, :!4(@! 9("!)< (=4787&,: 0)$!40:%)! 

�,���)��	 : C!")(),, '7$7:,$3)! '(>-(987&&3 '$(:,9&!-,:, ("(=+!:( ',"+3 

�����%&	� "!)0%B,*, % )%-(8 ?%=7?'7C0:%)! ")$0-)0$&0 B,+,"&,")< ('($. 

9.7. Âïëèâ ñêëàäîâèõ òðàíñïîðòíîãî êîìïëåêñó  
íà äîâê³ëëÿ   

E<(@(9&, )$%&"'($) 5 (9&!4 ? @(+(:&!M )7M&(@7&&!M 987$7+ 

?%=$09&7&&3 9(:-,++3. #7M&(@7&&!* :'+!: )$%&"'($)0 &% 7-("!")74! 

'(+3@%5 0: 

� ?%=$09&7&&, %)4("F7$!, :(9&!M (=’5-),: , ?747+<, ?4,&, M,4,C&(@( 

����'� P$0&),: , 4,-$(F+($!, 0):($7&&, :!$(=&!C!M :,9M(9,:, 


�����, -()7+<&!M >+%-,:, ?(+! , "4,))3; 

� "'(8!:%&&, '$!$(9&!M $7"0$",: – %)4("F7$&(@( '(:,)$3, 

&��)�"��'��)�� ,  '$!$(9&(@( @%?0 (3-, 5 '%+!:(4 9+3 HSK),  :(9! 

'�� "!")74 (M(+(987&&3  HSK , 4!*-! )$%&"'($)&!M  ?%"(=,:, 

,
�
��&	� $7"0$",:, :,9C087&!M ',9 =09,:&!B):( %:)(4(=,+<&!M 

'����, ?%+,?&!B<, %7$(9$(4,:, )$0=('$(:(9,:, $,C-(:!M , 4($"<-!M  

"��)�� )% ,&>!M (=’5-),: )$%&"'($)&(J ,&F$%")$0-)0$!; 
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� :!9,+7&&, )7'+(:(J 7&7$@,J : &%:-(+!>&5 "7$79(:!N7 ',9 C%" 
��$�)	 )3@(:!M 9:!@0&,: , 0")%&(:(-, : 3-!M "'%+;;)< '%+!:(;  

� "):($7&&, :!"(-!M $,:&,: >040 , :,=$%B,J; 
� )$%:40:%&&, )% ?%@!=7+, +;97* , ):%$!&, &%&7"7&&3 :7+!-!M 

��)
�����&	� ?=!)-,: :&%"+,9(- %:%$,* , -%)%")$(F; 

� '($0>7&&, P$0&)(:(-$("+!&&(@( '(-$(:0; 

� ?47&>7&&, :$(8%*&("),  ",+<"<-(@("'(9%$"<-!M -0+<)0$. 

9.7.1. Âïëèâ çàë³çíè÷íîãî òðàíñïîðòó íà äîâê³ëëÿ 
 
-*.%/0'"''1 ,&23$%1.  ,:7&< ?%=$09&7&&3 '(:,)$3 :!?&%C%5)<"3 

-(&B7&)$%B,5; $7C(:!&, N( :!9,+3;)<"3 : %)4("F7$0 ',9 C%" $0M0 '()3@0, 

?(-$74%, ',9 C%" $(=()! )3@(:!M 9:!@0&,:. I,+<-,")< :!-!9,: 

?%=$09&;:%+<&!M $7C(:!& 0 '(:,)$3 ?%+78!)< :,9 $78!40 $(=()! 9:!@0&%. 
L()3@! M(C% , :'+!:%;)< 9087 &7@%)!:&(, %+7, '($,:&3&( ? %:)(4(=,+<&!4 

)$%&"'($)(4, JM :'+!: ?&%C&( 47&>!*, )(40 N( &% (9!&!B; 7&7$@,J, N( 

:!9,+35)<"3 ',9 C%" "'%+;:%&&3 (9!&!B, '%+!:%, :!-(&05)<"3 ?&%C&( 

=,+<>% $(=()%. 
K%=$09&7&&3 '(:,)$3 :,9=0:%5)<"3 :!-!9%4! ;<, CmHn, N<x, ;, SO2 

('$(90-)! &7'(:&(@( ?@($%&&3), '!+(4 )% ?(+(;.  

-*.%/0'"''1 4%/'$32. K%=$09&7&&3 P$0&),: :!?&%C%5)<"3 -,+<-,"); 

"0M!M )% $,9-!M :!-!9,: ',9 C%" $0M0 '()3@0 &% (9!& -4 >+3M0. /% (9!& 

-4 >+3M0 ?% $,- "-!9%5)<"3 '$!=+!?&( 200 43
 &7(C!N7&!M "),C&!M :(9,  

12 )(&& "0M(@( "4,))3, 3,5 )(&&! "%8,. E<(@(9&, :,9=0:%5)<"3 ?%=$09&7&&3 

P$0&)0 47)%+7:(; ")$08-(; )% '!+(4 )(@( :%&)%80, 3-!* '7$7:(?!)<"3. 

-*.%/0'"''1 2&0&)5. K%=$09&7&&3 :(9(*4 :,9=0:%5)<"3 "-!9%4! ?, 
"),C&!4! :(9%4! &%F)('$(90-),:, "4(+, F7&(+,: )% ,(&,: :%8-!M 47)%+,:. 

6,!(2 '* 7!&%/ $* 7*/'/. K%+,?&!C&!* )$%&"'($) &7@%)!:&( 

:'+!:%5 &%  F+($0 )% F%0&0 – :,9=0:%5)<"3 ?4,&% >+3M,: 4,@$%B,J ):%$!&, 

?&!N7&&3 +,"(:!M )% ",+<"<-(@("'(9%$"<-!M 0@,9<. 

8/5&2" $* 23.%*93)'" :*.%/0'"''1.  ,:7&< >040 =,+3 ?%+,?&!C&(@( 

'(+()&% ',9 C%" '$(M(987&&3 '()3@% "3@%5 100-120 9D, N( &7@%)!:&( 

:'+!:%5 &% 8!))59,3+<&,")< =%@%)<(M 8!:!M ($@%&,?4,:, ?(-$74% * &% 
($@%&,?4 +;9!&!. 

6,!(2 '* !;0('/. K%=$09&7&&3 9(:-,++3 :!-+!-%5 M$(&,C&, )% 
'$(F7",*&, ?%M:($;:%&&3, '(3:0 '$(F7",*&!M ?%M:($;:%&<. 

Àëüòåðíàòèâí³ ð³øåííÿ. E<(@(9&, : 0",M -$%J&%M -(&")$0-)($! 

&(:!M +(-(4()!:,: =,+<> 0:%8&( ")%:+3)<"3 9( 7-(+(@,C&!M :!4(@, % 
$(=,)&!-! )$%&"'($)0 =($;)<"3 ?% ?&!87&&3 )(-"!C&("), :,9'$%B<(:%&!M 

@%?,: )% 7-(&(4,J '%+<&(@(. 

O(+(:&% 0:%@% '$!9,+35)<"3 :9("-(&%+7&&; '$(B7"0 @($,&&3 

'%+<&(@( : B!+,&9$%M HSK ? 47)(; 4,&,4,?%B,J :!-!9,: >-,9+!:!M 
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$7C(:!&. .+7 '$(=+74% : )(40, N( ?% (')!4%+<&(J )74'7$%)0$!, -(+! 

9("3@%5)<"3 4%-"!4%+<&7 *(@( ?@($3&&3 )% &%*=,+<>% 7-(&(4,3 '%+<&(@(, 

:,9=0:%5)<"3 &%*=,+<>% 74,",3 &"#61!% ,9&$4, , )(-"!C&,")< :!-!9,: 

',9:!N05)<"3 =,+<>7 3- : 10 $%?,:, % 9!4&,")< : 4 $%?!. A ?:’3?-0 ? B!4 

&%"%4'7$79 $(?$(=+3;)<"3 ?%"(=! 9+3 ?47&>7&&3 -,+<-("), (-"!90 %?()0 0 

:,9'$%B<(:%&!M @%?%M. 

E0C%"&, '()08&, )7'+(:(?! (=+%9&%&, 4-)%-)&!4! 9:!@0&%4!, N( 

9(?:(+35 ?47&>!)! :!-!9! (-"!90 %?()0 0 :,9'$%B<(:%&!M @%?%M. V"&05 
"!")74% $7B!$-0+3B,J %?()0, )(=)( '(:)($&!* ?%'0"- :,9'$%B<(:%&!M @%?,: 

0 -%47$0 @($,&&3. K% $%M0&(- B<(@( :!-!9! (-"!90 %?()0 ?47&>0;)<"3 

4%*87 :)$!C,, %+7 * '()08&,")< '%9%5 &% 35%, 7-(&(4,C&,")< – &% 25%, % 
:!-!9! "%8, ?=,+<>0;)<"3 :)$!C,.  

H+3 ?47&>7&&3 9!4&("), :!-($!")(:0;)< %&)!9!4&, '$!"%9-! – 

9(9%:%&&3 0,5% '$!"%9-! ?47&>05 -,+<-,")< "%8, &% 50-90 :,9"()-,:. H+3 

?47&>7&&3 ?%=$09&7&&3 '!+(4 :,9 )$%&"'($)(:%&!M :%&)%8,:, 

:!-($!")(:0;)< "'7B,%+<&, '+,:-! 9+3 *(@( 0-$!))3. 

 

9.7.2. Âïëèâ íà äîâê³ëëÿ àâòîìîá³ëüíîãî òðàíñïîðòó 
 

.:)()$%&"'($)&!* -(4'+7-" $(?@+39%5)<"3 ?%$%? 3- :"7":,)&3 

7-(+(@,C&% ?%@$(?% +;9"):0. K%=$09&7&&3 '(:,)$3 )$%&"'($)&!4! 

?%"(=%4! '(:’3?%&( ?, "'(8!:%&&34 7&7$@,J :!9(=0:&!M ($@%&,C&!M '%+!:. 

K@,9&( ? 5:$('7*"<-(; ")%)!")!-(; 7&7$@(:!)$%)! )$%&"'($)0  

")%&(:+3)< =+!?<-( 30% ?%@%+<&(@( "'(8!:%&&3 7&7$@,J : W:$('7*"<-(40 

E(;?, (WE).  

S )$%&"'($)&(40 "7-)($, WE  $(?'(9,+ "'(8!:%&&3 '%+!:% )%-!*: &% 
%:)()$%&"'($) '$!'%9%5 84,4%, &% %:,%B,; – 11,1%,  &% ?%+,?&!B; –  2,5%  

,  2% " &% $,C-(:!* )$%&"'($). 
K% ")%)!")!C&!4! 9%&!4! %:)(4(=,+<&!* )$%&"'($) 5 &%*=,+<>!4 

?%=$09&;:%C74 9(:-,++3 "7$79 ,&>!M :!9,: )$%&"'($)0 A-$%J&!  

()%=+. 9.6). 
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#%=+!B3 9.6 

 

9262+2 &4#&)#2: ;6*+,2)2: %-<&)2# %*(#232 '",0(.32 

!%"#4$&%!0 56%"7#2 (2001) 
ÜÛÚÛÞÛ 

E� CmHn N�x 
ÜÛÞ )$%&"'($)0 

�/$,- � �/$,- � �/$,- �

.â�Ù�Ù�Ýã�åÛ� ç íïê íìì èëðì êìî ëíí èëðê çîé çêï ìîðë

KáãÝ�åÛ�åÛ� îî ïìñ êðê ë èèñ êðíë çë êîî èðê

2Ùà#�ÚÛ� , $,C-(:!* çï íïî çðç î ñîñ çðîí îé íêè çìðê

Ü#�ÙSÙ ç ïéç ïéñ çéé êñí íñé çéé çìë ìñì çéé

("�	� %:)()$%&"'($)0 &% 7-("!")74! '(+3@%5 0:  

 ! ?%=$09&7&&, )(-"!C&!4! :!-!9%4! %)4("F7$!, :(9&!M (=’5-),: 

)% P$0&),:, ?4,&, M,4,C&(@( "-+%90 P$0&),: , 4,-$(F+($!, 0):($7&&, 
:!$(=&!C!M :,9M(9,: K%=$09&;:%+<&, $7C(:!&!, (-$,4 >-,9+!:(@( 

:'+!:0 &% 8!:0 '$!$(90, &7@%)!:&( :'+!:%;)< &% "):($7&, 
+;9!&(; "!")74! – ("(=+!:( &% =09,:7+<&, 4%)7$,%+!, ,")($!C&, 
%$M,)7-)0$&, )% "-0+<')0$&, '%4’3)&!-! * ,&>, :!):($! 4!")7B):%, 
:!-+!-%;)< -($(?,; 47)%+,:, '"0:%&&3 >-,$3&!M , )7-")!+<&!M 

:!$(=,:;   

 ! "'(8!:%&&, '$!$(9&!M $7"0$",: – %)4("F7$&(@( '(:,)$3, 3-7 
&7(=M,9&7 9+3 '7$7=,@0 $(=(C!M '$(B7",: 0 HSK )$%&"'($)&!M 

?%"(=,:, &%F)('$(90-),: , '$!$(9&(@( @%?0, 3-, 5 '%+!:(4 9+3 HSK, 

:(9! 9+3 "!")74 (M(+(987&&3 HSK , 4!))3 )$%&"'($)&!M ?%"(=,:, 

:!$(=&!C!M , '(=0)(:!M '()$7= )$%&"'($)&!M ',9'$!54"):, 

?747+<&!M $7"0$",:, :,9C087&!M ',9 =09,:&!B):( %:)(4(=,+<&!M 

9($,@ )% ,&>!M (=’5-),: )$%&"'($)&(J ,&F$%")$0-)0$!; 

 ! :!9,+7&&, )7'+(:(J 7&7$@,J 0 &%:-(+!>&5 "7$79(:!N7 ',9 C%" 
$(=()! HSK )% 0")%&(:(-, : 3-!M "'%+;;)< '%+!:(;  

 ! "):($7&&, :!"(-!M $,:&,: >040 )% :,=$%B,J; 
 ! %-)!:%B,J &7"'$!3)+!:!M '$!$(9&!M '$(B7",: )%-!M, 3- :(9&% 
7$(?,3, ?%=(+(C7&&3 4,"B7:("),, 0):($7&&3 "7+7:!M '()(-,:, ?"0:,: )% 
(=:%+,:; 

 ! )$%:40:%&&, , ?%@!=7+, +;97*, ):%$!&, &%&7"7&&, :7+!-!M 

4%)7$,%+<&!M ?=!)-,: :&%"+,9(-  %:%$,* )% -%)%")$(F; 

 ! '($0>7&&, P$0&)(:(-$("+!&&(@( '(-$(:0 , ?47&>7&&, 
:$(8%*&("), ",+<"<-(@("'(9%$"<-!M -0+<)0$. 

/%*=,+<>% C%")!&% >-,9+!:!M $7C(:!&, N( :!9,+3;)<"3 9:!@0&(4 

%:)(4(=,+3, '$!'%9%5 &% C%")-0 :,9'$%B<(:%&!M @%?,: –  '$(90-) 
&7'(:&(@( ?@($3&&3 :!-($!")(:0:%&(@( '%+!:%, 0 "-+%9, 3-!M 4,")3)<"3 

$,?&(4%&,)&, M,4,C&, "'(+0-!, 0 )(40 C!"+, , &7=7?'7C&, 9+3 ?9($(:’3 

+;9!&! )% >-,9+!:, 9+3 &%:-(+!>&<(@( "7$79(:!N%.  
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/%0-(:(-+%=($%)($&, %&%+,?! :,9'$%B<(:%&!M @%?,: %:)(4(=,+,: 

?%":,9C0;)<, N( : JM "-+%9, ?&%M(9!)<"3 4%*87 200 -(4'(&7&),:. K% ":(J4 

'(M(987&&34 JM $(?'(9,+3;)< &%: 47M%&,C&,, M,4,C&,, F,?!C&,. 
E-+%9 :,9'$%B<(:%&!M @%?,: ?%+78!)< :,9 $(90 ?%")("(:0:%&!M 

'%+!:, '$!"%9(- , 4%"7+, $78!4,: $(=()! 9:!@0&%, *(@( )7M&,C&(@( ")%&0, 

04(: $0M0 %:)(4(=,+3 )(N(. #(-"!C&,")< :,9'$%B<(:%&!M @%?,: =7&?!&(:!M 

9:!@0&,: ?04(:+7&% @(+(:&!4 C!&(4 :4,")(4 &"#614 %470(=> )% &"#614 
,9&$4, % 9!?7+<&!M 9:!@0&,: – &"#61&/ ,9&$4 )% #,-! ()%=+. 9.7). 

 

#%=+!B3 9.7  

 6,"+ )*+$%"=>&)"#2: '"(*) ")!&3&1*,*) 
IÙ�ßÙåäå�Û, % Däå�ÛåÙâÝ 9:!@0&! HÛ�äã�åÝ 9:!@0&! 

.�Ù� ìíðé7ììðé ìëðé7ìñðé

IÛ#äå� éðê7ñðé êðé7çñðé

*áàÛ :(9! îðé7çîðï éðï7çéðé

Ü+SãäÚÛ#ãÛ� @%? ïðé7çêðé çðé7çéðé

HÝÙÚ#ÛÞ :0@+7B; ïðé7çíðé çðé7çêðé

�Ú#ÛÞ :0@+7B; éðç7çéðé éðéç7éðî

�Ú#ÛÞ %?()0 éðç7éðï éðééç7éðí

.ã�ÞäSÝÞÛ é7éðê é7éðééè

Ü+SãäâÙÞåÝ éðê7îðé éðéç7éðï

EÝà�áåÛ� @%? é7éðééê é7éðéî

�Ú#ÛÞ ",$-! é7éðééî é7éðéçï

EßÙã+ÚÛ ":!&B;, 4@/43
 é7ëéðé - 

Eá/á, @/43
 é7éðí éðéç7çðç

Däå�(%)',$7&, @/43
 ÞÙ 0,00002 ÞÙ 0,00001 

L,9 C%" ?@($3&&3 1 -@ =7&?!&0 &% "7$79&,M >:!9-(")3M , 
&%:%&)%87&&3M :!9,+35)<"3 4%*87 300-310 @ )(-"!C&!M -(4'(&7&),:  

(225 @ (-"!9,: :0@+7B;, 55 @ (-"!9,: %?()0, 20 @ :0@+7:(9&,:, 1,5-2,02 @ 
(-"!90 ",$-!, 0,8-1,0 @ %+<97@,9,:, 1-1,5 @ "%8, )% ,&.). L,9 C%" ?@($3&&3 1 -@ 
9!?7+<&(@( '%+!:% :!9,+35)<"3 4%*87 80-100 @ )(-"!C&!M -(4'(&7&),: 

(20-30 @ (-"!9 :0@+7B;, 20-40 @ :0@+7:(9&,:, 10-30 @ (-"!9,: ",$-!,  

0,8-1,0 @ %+<97@,9,:, 3-5 @ "%8, )% ,&.). 

L($,:&3&( ? -%$=;$%)($&!4! 9:!@0&%4! 9!?7+, 4%;)< )%-, 
'7$7:%@!: 

 ! =,+<> :!"(-% '%+!:&% 7-(&(4,C&,")< (&% 30-40%); 

 ! :!"(-% &%9,*&,")<; 

 ! 47&>% )(-"!C&,")<. 

H( &79(+,-,: 9!?7+<&(@( 9:!@0&% "+,9 :,9&7")!: 

 ! :7+!-0 4%"0 , $(?4,$! ?% (9&%-(:(J ? -%$=;$%)($&!4! 9:!@0&%4! 

'()08&("),; 
 ! =,+<> :%8-!* '0"- 9:!@0&%; 
 ! ',9:!N7&!* $,:7&< >040 ',9 C%" $(=()!; 
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 ! ?&%C&, :!-!9! ? :,9'$%B<(:%&!4! @%?%4! "%8,, 3-% 4(87 =0)! 

'$!C!&(; 0):($7&&3 -%&B7$(@7&&!M $7C(:!&. 

G"&(:&, :!9! :'+!:0 %:)(4(=,+<&(@( )$%&"'($)0 &% "-+%9(:, 
9(:-,++3 &%:797&( : )%=+!B, 9.8. 

#%=+!B3 9.8  

 

9$,2) ")!&3&1*,>#&'& !%"#4$&%!0 #" 46,"+&)* +&)6*,,. 
?0’@6! )$,2)0 

òô813ó4 Aó5ö3 9ô6ô:;< =>ôó@ * D"0#" BF6<ö@ 

GJMJOJ      

E�, 

CmHn,     

NGx, 

E, 

EO2,  

P�2, 

C20H12 

Ká�à+Þ-

åäååæ  
#âÛåQä�, 

ÙàSáåÝ�-

åÛ�Û  

�á#�Ûãá�Û, 

àÙ��ÛååÛ-

Úá�Û,  

�á#Ùãäååæ 

RáT�ÙßàÙ-

Þ+Ú�Û, 

�ÝåäàáãÝ�áQÝæ, 
�á#Ùãäååæ 

Ø+�å+âáååæ 4,"B< 

ßàÙ/Ûâáååæ ):%$!&, 

�Ý�Úåäååæ (")%&&,M ? 
áâ�Ù�àáå#ßÙà�åÛ�Û  

�á#Ù�á�Û, :,9(-$74-

ãäååæ 4,"B3 JM '$(-

/Ûâáååæ :,9 4,"B< 

/Ûâãäååæ C! '(+;-

âáååæ. /7@%)!:&!* 

âßãÛâ &% '$!9($(8-

å+ $("+!&&,")<. 

KáUâÙàVâáååæ 
ÙàSáåÝâ 9!M%&&3, 

ÙåÚÙãÙSÝ�åÝ 
�áUâÙàVâáååæ,  
��äåWäååæ 
�àÛâáãÙ#�Ý 8!))3 

/7?:%8%;C! &% )7, N( (-$74( :?3)!* %:)(4(=,+< :7+!-(J >-(9! 9+3 

&%:-(+!>&<(@( '$!$(9&(@( "7$79(:!N% , ?9($(:’3 +;97* &7 "):($;5, 
"0-0'&, :!-!9! ?%=$09&;:%+<&!M $7C(:!& %:)()$%&"'($)&!4! ?%"(=%4! 

&7"0)< 0 "(=, :7+!C7?&0 ?%@$(?0 9(:-,++;. H( )(@( 8, 0 ":,), ? -(8&!4 

$(-(4 -,+<-,")< %:)(4(=,+,: '$(9(:805 ?=,+<>0:%)!"<. R-N( ::%8%)! 

=%?(:!4 1970 $,-, -(+! ":,)(:!* '%$- %:)(4(=,+,: &%$%M(:0:%: 230 4+& 

(9!&!B<, )( -(8&!M &%")0'&!M 97"3)< $(-,: :,& ?$(")%:: 0 1980 $. &% 57%, 

1990 $. – : 2,2 $%?!, 2000  $. – : 3 $%?!, % 0 2010 $(B, ?% '$(@&(?%4! :,& 

?$(")7 N(&%*47&>7 3- : 3,9 $%?!. K% ")%)!")!C&!4! 9%&!4! %:)(4(=,+, 
":,)0 :87 )7'7$ N($(-0 :!-!9%;)< : %)4("F7$0 K74+, '(&%9 400 4+& )(&& 

(-"!9,: :0@+7B;, 100 4+& )(&& :0@+7:(9&,:, "()&, )!"3C )(&& ":!&B; )% 
=%@%)( ,&>!M >-,9+!:!M "'(+0-. /7 "+,9 ?%=0:%)!, N( :(&! “'(J9%;)<” 

:7+!C7?&0 -,+<-,")< -!"&;. /%'$!-+%9, +7@-(:!* %:)(4(=,+< “S(+@%” 

?%=!$%5 ? '(:,)$3 B,5J &%*B,&&,>(J 9+3 9!M%&&3 $7C(:!&! 0 100 $%?,:, % 
:%&)%8,:-% “KX1-130”  –  0 9:,"), $%?,: =,+<>7, &,8 "'(8!:%5 *(@( (9&% 
+;9!&%. L7$7M,9 %:)(4(=,+<&(@( )$%&"'($)0 ? $,9-(@( &% @%?(:7 '%+!:( 

7-(&(4,C&( , )7M&,C&( :!'$%:9%&!*. O%? -$%N7 ?% =7&?!& ?4,>05)<"3 ? 
'(:,)$34, )(40 :,& '(:&,>7 ?@($35 : 9:!@0&%M, %, ()87, , >-,9+!:!M 

$7C(:!& 0 :,9'$%B<(:%&!M @%?%M 47&>7. I$,4 )(@(, @%?(:7 '%+!:( 

'(9(:805 8!))3 %:)(4(=,+<&(@( 9:!@0&% 4%*87 : 1,5 $%?!, =( @%? &7 
'($0>05 4%"+3&0 '+,:-0 4,8 97)%+34!, N( )$0)<"3, , :(&! 47&>7 
?&(>0;)<"3. 

A $7?0+<)%), (-!"&7&&3 ',9 9,5; "(&3C&!M '$(47&,: (-$74!M 
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-(4'(&7&),: :,9'$%B<(:%&!M @%?,: %:)(4(=,+<&!M 9:!@0&,:, '%$! =7&?!&0 

)% ,&>!M $7C(:!&, 0):($;5)<"3 F()(M,4,C&!* "4(@. E4(@ :!-+!-%5 
'(9$%?&7&&3 (C7*, &("% , @($+%, 0>-(987&&3 '(",:,: ",+<"<-(@("'(-

9%$"<-!M -0+<)0$, +,"(:!M &%"%987&< )% "'$!35 -($(?,J 47)%+,: )(N(. 

H("+,987&&3 :!3:!+!, N( 9( 35% :,9 ?%@%+<&!M :!-!9,: %:)()$%&"'($)0 

(=04(:+;;)<"3 ")%&(4 9($(8&<(@( '(-$!))3 , ($@%&,?%B,5; $0M0 

)$%&"'($)&!M ?%"(=,:. K%  ,&)7&"!:&(@( $0M0 &% 100-200 47)$,: :,9 -$%; 

'$(J898(J C%")!&! P$0&) ")%5 &7'$!9%)&!4 9+3 :!$(N0:%&&3 

",+<"<-(@("'(9%$"<-!M -0+<)0$. 

/%*=,+<>0 >-(90 ?%:9%5 %:)(4(=,+<&% 9($(@% F+($, )% F%0&,, -(+! 

'7$7)!&%5 >+3M! 4,@$%B,J , 4,"B3 '$(8!:%&&3 ):%$!&, )7$!)($,J )% (=’5-)! 

'$!$(9&(-?%'(:,9&(@( F(&90. K(&% :'+!:0 %:)(4(=,+<&(J 9($(@! 

'(>!$;5)<"3 &% :,9")%&< 9( 3 -4 :,9 -$%; '$(J?&(J C%")!&!  ?%+78&( :,9 

,&)7&"!:&("), 9($(8&<(@( $0M0, "-+%90 )$%&"'($)&!M ?%"(=,:, % )%-(8 :,9 

47)7($(+(@,C&!M, -+,4%)!C&!M )% )('(@$%F,C&!M 04(: 4,"B7:("),.  
 

9.7.3. Âïëèâ íà äîâê³ëëÿ âîäíîãî òðàíñïîðòó 
 

K%=$09&7&&3 9(:-,++3 :,9=0:%5)<"3 ?% 9:(4% ("&(:&!4! 

&%'$34-%4!: 

 ! +&-+('5(, 4($"<-, , $,C-(:, "09&% ?%=$09&;;)< =,("F7$0 

:,9M(9%4!, (97$8%&!4! 0 $7?0+<)%), 7-"'+0%)%B,*&(J 9,3+<&("),; 
 ! +&-1'47(, :!-!9%4! 0 :!'%9-0 %:%$,* "097& ? )(-"!C&!4! 

:%&)%8%4!, ?97=,+<>(@( &%F)(; , &%F)('$(90-)%4!. 

-*.%/0'"''1 *$5&+7"%(. T&7$@7)!C&, 0")%&(:-! "097& 

?%=$09&;;)< :,9'$%B<(:%&!4! @%?%4! '7$790",4 %)4("F7$0, ?:,9-! 

)(-"!C&, $7C(:!&! C%")-(:( %=( 4%*87 '(:&,"); '()$%'+3;)< 0 :(9! 

4($,:, $,C(-, (-7%&,:. E<(@(9&,  '7$7:%8&% =,+<>,")< "097& (=+%9&%&% 
9!?7+<&!4! 9:!@0&%4!. /7:7+!-0 C%")-0 ")%&(:+3)< "09&% ? 
'%$()0$=,&&!4! 0")%&(:-%4!, -,+<-,")< 3-!M ?% (")%&&, $(-! "-($(C05)<"3 

(0 ?:’3?-0 ? 47&>(; 7-(&(4,C&,"); '($,:&3&( ? 9!?7+34!). 

O%?! ;<, ;<2, ;m?n :%8C, ?% '(:,)$3 , &%-('!C0;)<"3 &% '(:7$M&, 
:(9&(@( "7$79(:!N%. O%?('(9,=&, :0@+7:(9&, , :!-!9! ;<  "09&(:!M 

)7'+(:!M 9:!@0&,: =7$0)< 0C%")< : (-!"&;:%+<&!M $7%-B,3M , : -,&B, 
'7$7):($;;)<"3 0 ;<2, &%3:&,")< 3-(@( : %)4("F7$, "'$!C!&35 
'%$&!-(:!* 7F7-). A '7$>(40 &%=+!87&&, 7-(+(@,C&0 >-(90 :(9&(40 

"7$79(:!N0 4(8&% ',9$%M0:%)! 3- "040 ?=!)-,: :,9 ",$C%&(@( %&@,9$!90, 

(-"!9,: %?()0, "%8, , :!-!9,: &7?@($,+(@( '%+!:% "09&(:!M 9:!@0&,:, % 
)%-(8 :!'%$0:%&&3 &%F)(:%&)%8,: )$%&"'($)&(@( F+()0.  

XYZý[\ÿúÿÿ] <30%&+7"%(. /%F)% )% &%F)('$(90-)! 5 ("&(:&!4! 

,�$��'&^��_��	 :(9&(@( =%"7*&0 ',9 C%" $(=()! :(9&(@( )$%&"'($)0.  

`, ?=,+<>7&&34 '7$7:7?7&< &%F)(:%&)%8,: :"7 =,+<>% -,+<-,")< 

&��)	 ")%+% '()$%'+3)! 0 ":,)(:, (-7%&!. I,&7B< XX "). =0: '(?&%C7&!* 
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abcdaefg '(") )%) ( $"$*!+,)%)  &-&.-/$0&%), 1$'’23&,)%) 3 

hijikilimmnf ,&0-),  $-/! -/&1)").2, ,(3'&4&5+) ,& 3&6$7), 8$ 

kopkgqrdsn  !" #$%&$'()*) +),$&!-./0.- (0-#!. 9.12). 

tuvwxyz 9.12 

 

 !"#$%&'&&( )*'!&$ +&!,-.%)* &!/".-0123 !+!#./ 

&!45)+23 5!&*'#.+ 

 

{|} ~���� 5!&*'#! �|��� !+!#.; �|��}|��� &!452, =) 

�������� + >)#', 52,. 5 

���� ���� 5-(67)( ��������� :$!2;)< 

�������� 

� ¡

���� ��¢��£� ��������� >/&-(4< �¤¤

���¥ ¦§�¢� 5- 4/ ��������� @,-(34<  ¤¤

���¤ ¨¢©©�� :-! 4/ ��������� ?!"/;2 ª¤

 ¤¤� :)!*--(BC06 5$,'$(/6;- &,)0);- 4 

 

«u  -(2+2 );$-()!)*4., E +)," 4 );$-(2 (-C0- 0- 4(F4 .E*!$.) (4 

¬u­®¯­z°±: %4 /E $(, H) %(-G) "06/" E +),4 – 28%, %4 /0);)+ ,4'); – 28%, % 

v²³²´µ¶  –  16%, % /E $(, H) %(-G) "06/" E &),0-G  –  14%, % -0+)/C$,2  –

·¸¹º 4(F2+2 F!"G-+2 – 4%. 

D- )34(I.-(("+2 C-G4.34., E +)," 4 );$-(2 .2!2.-B06/"  ) 10 +!( 

0)(( (-C0)&,) E;04. (- ,4;, - ;)9(- 0)((- ,)%!20)< (-C02 +)9$ .;,202 

&!4.;)I .) (E &).$,G(I &!)H$I 12 ;+
2
. 

: E+).-G %.2'-7()< $;/&!E-0-34< 0-(;$,4. )/().(2+2  9$,$!-+2 

%-#,E ($((" B: /E ).4  .2*E(2, 4 (-/-+&$,$  *)!).(- $($,*$02'(- 

E/0-().;-; 0-;)9 .) -, .2;),2/0-(-  !" +200" .-(0-9(2G 0-(;4.;  

#-!-/0(- .) -, H) %!2.-B06/" %- #),0 4% .-(0-9(2G 0-(;4.. 

»¼¯­½ .) ()+E /$,$ ).2HE %-. -I06 .-9;4 +$0-!2 0- <G );/2 2, . 

¾²³¿½ '$,*E %-!4%-, - 0-;)9  FE+ 4 .4#,-34< 0$&!).2G  .2*E(4.. 

K- 4)-;02.(4 ,$').2(2 . );$-( (- G) "06 E ,-%4 -.-,4< /E $( % 

-0)+(2+2  .2*E(-+2 0- -.-,4"G, ";4 &).’"%-(4 % .2;),2/0-(("+, 

0,-(/&),0E.-(("+ 0- ) $,9-(("+ ,- 4)(E;!4 4..  

 

9.7.4. Âïëèâ àâ³àö³éíîãî òðàíñïîðòó íà äîâê³ëëÿ.  
Øëÿõè çìåíøåííÿ øê³äëèâèõ âèêèä³â 

L/)#!2.)/04 .&!2.E &).40,"(2G /E $( (-  ).;4!!" &).’"%-(4:  

 !  !- "#$" – /E'-/(27 &-,; !40-;4. 0- *$!4;)&0$,4. +-B *-%)0E,#4((4 

 .2*E(2, ";4 &,-3II06 (- -.4-347()+E *-/4, G4+4'(27 /;!-  ";)*) 

 $H) .4 ,4%("B06/" .4  -.0)+)#4!6()*) #$(%2(E 0-  2%$!6()*) 

&-!2.- ;,-H)I ";4/0I, +-B +$(F27 .+4/0 /4,;2 0- +$G-(4'(2G 

 )+4F);;  

 !  !-%#&'" – )/().(- +-/- .4 &,-36).-(2G *-%4. .2;2 -B06/" 
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 !"#$%&'()( *+,'-)( ./0 !*/%/,'1! +  !"#$%&'!)+  %!*$!%# 

"#,'!*'! '- "/2(3#4 "(*!$#, 0- "(*!3!5 6"(,3!*$# $- $+%.+2/'$'!7! 

 !$!3+, # 2(6/ '/"/2(3- 8-*$3- – " ./0 !*/%/,'#4 .2(013!*$# "#, 

-/%! !%$#" $- '-*/2/'(9  +'3$#".  

:-7-21'(4 "(3(, $!3*(8'(9 %/8!"(' -"#-;#4'()  $%-'* !%$!) )!</ 

.+$(  %(.2(0'! !;#'/'(4 !.*&7!) * !<("-'!7! -"#-;#=>  -2("-, 3!$%(4 

*$-'!"($1 .2(013! 4% 0-7-21'(9 "($%-$  -2("- +*#)- "(,-)( $%-'* !%$+. 

?-3() 8('!), 8-*$3- 0-.%+,'/'1 -"#-$%-'* !%$!) "#,'!*'! '/"/2(3-, # ,! 

$!7! < $!3*(8'# %/8!"('( %!0*#>>$1*& " )/<-9 "/2(3(9  %!*$!%#". 

@*'!"'()( 3!) !'/'$-)(, &3# 0-.%+,'>>$1 ,!"3#22&, =: !3*(, 

"+72/;>, '/* -2/'# "+72/"!,'#, !3*(,( -0!$+ $- *-<-. A- %/<()-9 

9!2!*$!7! 9!,+ $-  #, 8-* %+9+ '- %+2#"'(9 ,!%#<3-9,  #, 8-* 0-9!,+ '- 

 !*-,3+ + "#, %-;1!"-'(9 7-0-9 *+$$="! 0.#216+=$1*& ")#*$ !3*(,+ 

"+72/;> # "+72/"!,'#", -2/  %( ;1!)+ 0)/'6+=$1*& 3#213#*$1 !3*(,+ -0!$+. 

B %/<()# *$-2!7!  !21!$+, 3!2( ,"(7+'(  %-;>>$1 ./0 

 /%/"-'$-</''& '- 35-50% *"!=5  !$+<'!*$# 0 ! $()-21'()( 

 -%-)/$%-)(, ")#*$ !3*(,+ "+72/;> $- "+72/"!,'#" 0)/'6+=$1*&, -2/ 

0.#216+>$1*& "(3(,( !3*(,#" -0!$+.  

A-4.#216# "(3(,( *-<# "#,.+"-=$1*&  #, 8-* 021!$+ $- '-.!%+ 

"(*!$(, 3!2( ,"(7+'(  %-;>>$1 0  /%/"-'$-</''&) + 1,1-1,2 %-0( 

"#,'!*'! *"!=5 '!)#'-21'!5  !$+<'!*$# #, &3  %-"(2!, '- 0.-7-8/'#4 

 -2("'#4 *+)#6#. 

 !"#$"##% $&'()*+*, +*&*('+. :)/'6/''& 3#213!*$# # 3!';/'$%-;#5 

63#,2("(9 "(3(,#" )!</ .+$( ,!*&7'+$!: 

 !  #,"(C/''&) /3!'!)#8'!*$# ,"(7+'#", - !$</ – 0)/'6/''& 

3#213!*$# "#, %-;1!"-'(9 7-0#"; 

 ! +,!*3!'-2/''&) )/$!,#" /3* 2+-$-;#5 2#$-3#", - *-)/: 

 #,"(C/''&) *$+ /'& 0- !"'/''& 2#$-3#" 3!%(*'() "-'$-</); 

 ! 0)/'6/''&  %!.#7+ 2#$-3#" '- -/%!,%!)-9  #, $&7!> "2-*'(9 

,"(7+'#" 0- %-9+'!3 .+3*(%+"-''& 59 $&7-8-)( '- 02#$'+ *)+7+, - 

$-3!< 0- %-9+'!3 %!0$-6+"-''& -/%! !%$#" '- 0'-8'#4 "#,*$-'# "#, 

)#*$. 

: )/$!> 0)/'6/''& ")#*$+ $!3*(8'(9 %/8!"(' + "#, %-;1!"-'(9 

7-0-9 = +,!*3!'-2/''& *$-%(9 $- *$"!%/''& '!"(9 7-0!$+%.#''(9 ,"(7+'#" 

0 '!"()( 3!'*$%+3;#&)( 3-)/%( 07!%&''&, *(*$/)( " %(*3+"-''& 

 -2("'!- !"#$%&'!5 *+)#6#. 

D/2(3# %/0/%"( 0)/'6/''& "(3(,#"  !"’&0-'# 0  !3%-C/''&) 

-/%!,('-)#8'(9 &3!*$/4 $- "-7!"!> "#,,-8/> 3!% +*#"  !"#$%&'(9 *+,/' 

$- %!0%!.3- '!"(9 $/9'#8'(9 %#6/'1.  

E!,-216/ 0)/'6/''& "($%-$  -2("- )!<2("/ 0 " %!"-,</''&) 

$+%.!"/'$(2&$!%'(9 ,"(7+'#", + &3(9 *(2- $&7( 0,#4*'>=$1*& 

.-7-$!2! -$/"()( "(*!3!!./%$'()( 7"('$-)( "#,'!*'! '/"/2(3!7! 

,#-)/$%-. ?-3()( ,"(7+'-)( !.2-,'-'(4 '!"(4 +3%-5'*13(4 2#$-3  
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FA-140. 

E!6+3 '!"(9, .#216 “8(*$(9”  -2("  %("!,($1 ,!*2#,'(3#" ,! 

"(*'!"3+, C! '-4.#216  /%* /3$("'()  -2("!) ,2& 2#$-3#" )!</ .+$( 

"!,/'1 # $-3 0"-'# 3%#!7/''#  -2("-. D</ 0,#4*'/'!  /3* /%()/'$-21'# 

 !21!$( 2#$-3- ?B-154 0 "!,'/"()( ,"(7+'-)(. 

 

9.7.5. Âïëèâ òðóáîïðîâ³äíîãî òà åëåêòðîííîãî òðàíñïîðòó 
íà äîâê³ëëÿ 

 
ÀÁÂÃÄÅÆ '/./0 /3!> ,2& '-"3!2(6'1!7! */%/,!"(C- = 

ÇÈÉÊÅËÈÅÌÅÍÃ, 2#'#5 &3(9 !*$-''#)( %!3-)( = 0!'-)( !*!.2("!7! 

ÁÄÅÂÅÎÏÐÑÅÎÅ %(0(3+. 

A/0"-<->8( '- "(*!3+ )#;'#*$1, ;# $%+.! %!"!,( (,#-)/$% $%+.( 

 /%/"-<'!  !'-, 1-1,5 ), $!"C('- *$#'3( – 1,5-2,0 *), $(*3 +*/%/,('# " 

3#213- -$)!*G/%) 0 8-*!)  %!*#,->$1 (!*!.2("! + 0!'-9 )/%02(9 -.! 

%#0'! !%!,'(9 $%#C('+"-$(9 H%+'$#",  #, "2-*'!> "-7!> 4 8/%/0 %#0'(;> 

$/) /%-$+%), $%#*3->$1*& '- *$(3-9, 3!%!,+>$1 +'-*2#,!3  #,"(C/'!5 

3(*2!$'!*$#  !"#$%& 8( '/* %(&$2("(9 32#)-$(8'(9 +)!". B )#*;&9 

 !63!,</''& $%+. '-  %(2/72# $/%($!%#5 "(2("-=$1*& "/2(3- 3#213#*$1 

0-.%+,'>"-21'(9 %/8!"(', - !*3#213( ;/ 8-*$! $%- 2&=$1*& ,-2/3! "#, 

'-*/2/'(9  +'3$#", + 2#*#, " 7!%-9, $! 8/%/0 '/)!<2("#*$1 ! /%-$("'! 

2#3"#,+"-$( -"-%#> 63!,-, 0-",-'- ,!"3#22>, .+"-= "/2(8/0'!>. D(3(,  

2 $!'' '-G$( + %-0#  !63!,</''& '-G$! %!"!,+ %+4'+= .2(013! 1000 )
2
 

0/)'!5  !"/%9'#. I%#) $!7!, " %-0# 0-.%+,'/''&  !"/%9'/"(9 #  #,0/)'(9 

"!, %-,#+* /3!2!7#8'!7! " 2("+ 0.#216+=$1*& " 3#213- %-0#".  

ÒÓÔÊÏÂÕÖ '/./0 /8'() ,2& '-"3!2(6'1!7! */%/,!"(C- = "($#3-''& 

ÑÓ×ÇÃ # 7-0+ '- ,#2&'3-9 $%+.! %!"!,#", %!0)#C/'(9  #, *+,'! 2-"'()( 

ÇÈÓØÓÙÃ %#8!3 # )!%#" $- #'6()( "/2(3()( "!,!4)(C-)(.  

J-0!"# "(3(,( 8-*$! *+ %!"!,<+>$1*& "(.+9-)( $-  !</<-)(, 

'-G$- '(C($1 "!,'# /3!*(*$/)( 4  /%'-$(9. D !*$-''# %!3( .-7-$! -"-%#4 

.+2!  !"’&0-'! #0 '-")(*'()(  !63!,</''&)( '-G$! %!"!,#"  

"(3%-,-''&) '-G$! %!,+3$#". 

K#'#5 /2/3$%! /%/,-8 (KLE) $-3!< "(32(3->$1 /3!2!7#8'#  %!.2/)(. 

M /;#-21'# ,!*2#,</''&  !3-0-2(, C! KLE '-,"(*!3!5 '- %+7(  

(750-1150 3D), 0 /3!2!7#8'!5 $!83( 0!%+ = ,+</ '/./0 /8'()(. A-"3!2! 

'(9 +$"!%>>$1*&  !$+<'# /2/3$%!)-7'#$'#  !2&, &3# '/7-$("'! " 2("->$1 

'- <("# !%7-'#0)( # 2>,('+,  !%+6+>$1  %(%!,'+ )#7%-;#> $"-%(', 

 %!;/*( %!*$+ %!*2(' $!C!. 

E#,7!$!"3- $%-* ,2& KLE, "(%+.+"-''&  %!*#3, "*$-'!"2/''& ! !%, 

)!'$-<  %!"!,#" $- #'6!7! /3* 2+-$-;#4'!7! !.2-,'-''& #  !,-216- 

/3* 2+-$-;#& KLE 0+)!"2>>$1 "#, !"#,'+ %/-3;#> 0 .!3+ /3!*(*$/). 

D(%+.+"-''& 2#*+ 8-*$!  %(0"!,($1 ,! 0'-8'!5  /%/.+,!"( "*1!7! 

3!) 2/3*+ 32#)-$(8'(9 G-3$!%#": '-  %!*#3-9 0.#216+=$1*& 6"(,3#*$1 
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"#$%+, 0)#'>>$1*& $/) /%-$+%- $- "!2!7#*$1  !"#$%&, "2#$3+ %#03! 

 !*(2>=$1*& #'$/'*("'#*$1 "( -%!"+"-''& "!2!7( 0  !"/%9'# H%+'$+ 4 

$%-"’&'!7!  !3%("+, C! "(32(3-=  /%/*(9-''&  !"/%9'/"(9 6-%#" H%+'$+, 

- "0()3+ '-  %!*#3-9 '-3! (8+=$1*& '-,)#%'- 3#213#*$1 "!2!7(, C! * %(&= 

"/7/$-;#5 %!*2(' '-"/*'#. N!0)!%!<+"-''& $- "#,$->"-''& H%+'$+ '- 

 %!*#3-9 "#,.+"-=$1*& '- 7-30 ,'#" %-'#6/, '#< + 2#*#. O/  %(0"!,($1 ,! 

"('(3'/''& /%!0#4'(9  %!;/*#". 

B$"!%/''&  %!*#3 *+ %!"!,<+=$1*& $-3!< 0'-8'()( 0)#'-)( 

$"-%(''!7! 3!) !'/'$- /3!*(*$/): * !*$/%#7-=$1*& 0'(3'/''& "(,#", C! 

)/63->$1 + 3%!'-9 ,/%/": 0)#'>=$1*& "(,!"(4 *32-,, 8(*/21'#*$1 $- 

%#0'!)-'#$$&  $-9#" $!C!. 

P/0 *+)'#"+, KLE " 2("->$1 # '- *$-' 0,!%!"’& 2>,/4. O/ +  /%6+ 

8/%7+  !"’&0-'! 0  !$/';#4'()( '/C-*'()( "( -,3-)(, &3 $!: '-'/*/''&  

$%-")-$(0)+ 2>,&)  "#, "0-=)!,#5 0# *$%+)! %!"#,'()( /2/)/'$-)( KLE, 

"($!3#" -.! %!02($$& $%-'*G!%)-$!%'!7! )-*$(2-, - $-3!< "#, 6+)!"(9 

" 2("#" "#, 3!%!''!7! %!0%&,+. 

N!0%!*$-''& )#*$ ,! )/7- !2#*#" '-.2(<+= KLE ,! '!"!.+,!". 

Q! +*$()# '!%)( /2/3$%(8'!7!  !2& '/ )->$1  /%/"(C+"-$( 1 3DR)
-1

; ,2& 

;1!7! '/!.9#,'! "#,,-2&$( ! !%( KLE '- 30-40 ) "#, <($2!"(9 .+,#"/21. 

 

9.8. Çàõîäè áîðîòüáè ç³ øê³äëèâèì âïëèâîì 
òðàíñïîðòíîãî êîìïëåêñó íà äîâê³ëëÿ 

F'-2#0 %!.#$ #0 0'(</''& $!3*(8'!*$# "#, %-;1!"-'(9 7-0#" (DJ) 

-"$!)!.#2#" ,!0"!2&= "(,#2($( $-3# !*'!"'# '- %&)(: 

 ! %!0%!.3+ 7-0!$+%.#''(9  -"$!)!.#21'(9 ,"(7+'#", " %!"-,</''& 

'!"(9 3!'*$%+3;#4 ,"(7+'#" (-,#-.-$'(9 ,(0/2#", ,"(7+'#" M$#%2#'7- 

# D-'3/2&), "(3!%(*$-''& '!"(9 $( #" *(2!"!7! +*$-$3+"-''&;  

 ! 0-)#'- 3!'*$%+3;#5, %!.!8(9  %!;/*#", $/9'!2!7#5 "(%!.'(;$"- 

-"$!)!.#2#" 0 )/$!> 0'(</''& $!3*(8'!*$# "#, %-;1!"-'(9 7-0#"; 

 ! 0-*$!*+"-''&  %(*$%!5" !8(C/''& -.! '/4$%-2#0-;#5 

"#, %-;1!"-'(9 7-0#". Q2& -"$!)!.#2#" 0 ./'0('!"()( ,"(7+'-)( 

,+</ /G/3$("'# 3-$-2#$(8'# '/4$%-2#0-$!%(  !$%#4'!5 ,#5, &3# 

!3(*'>>$1 "+72/;1 $- "+72/"!,'# # "#,'!"2>>$1 !3*(,( -0!$+. Q2& 

-"$!)!.#2#" 0 ,(0/21'()( ,"(7+'-)( 0-*$!*!"+>$1 G#21$%(, &3# 

!8(C->$1 "#, %-;1!"-'# 7-0( "#, *-<#; 

 ! "(3!%(*$-''& -21$/%'-$("'!7!  -2("- -.! 0)#'- 9-%-3$/%(*$(3 

0-*$!*!"+"-'!7!  -2("- ("!,/'1,  %(%!,'(4 7-0, * (%$ $!C!); 

 ! 0-3!'!,-"8/ !.)/</''& "(3(,+ 63#,2("(9 %/8!"(' -"$!)!.#2#", 

'!"(9 $- $(9, C! /3* 2+-$+>$1*&, - $-3!<  %!"/,/''&  !,-$3!"!5 

 !2#$(3(, C! *$()+2>= 0'(</''& "(3(,+ 63#,2("(9 %/8!"('; 

 ! %!0%!.3- '!%)-$("#",  %!;/,+% 3!'$%!2>, - $-3!< $/9'!2!7#4, 
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C! 0-./0 /8+>$1  #,$%()-''& $/9'#8'!7! *$-'+ -"$!)!.#2#" '- %#"'#, 

&3(4 7-%-'$+= "(3(, 63#,2("(9 %/8!"(', '/ "(C(4 0- '!%)-$("'(4; 

 ! ",!*3!'-2/''&  %!;/*#" 3/%+"-''& -"$!)!.#2/) # $%-'* !%$'()( 

 !$!3-)(,  !2# 6/''& ,!%!<'#9 +)!", - $-3!< ",!*3!'-2/''& 

$/9'!2!7#8'(9 *9/)  /%/"/0/''& "-'$-<#"; 

 ! 0'(</''& )#*13!7! 6+)+ "  /%6+ 8/%7+ 0- %-9+'!3 0)/'6/''& 

6+)'!*$# $%-'* !%$'(9 0-*!.#", 0.#216/''& "#,*$-'# )#< ,</%/2!) 

6+)+ $- !.’=3$!) " 2("+. D(3!%(*$-''& * /;#-21'(9 6+)!0-9(*'(9 

*)+7 !0/2/'/''&, %#0'(9  %(4!)#"  2-'+"-''& # %-;#!'-21'!7! 

%!0)#C/''& )#3%!%-4!'#". LG/3$("'() 0-*!.!) 0'(</''& 

$%-'* !%$'!7! 6+)+ =  %!32-,-''& ,!%#7 + "(5);# – 0'(</''& %#"'& 

6+)+ )!</ ,!*&7$( ,! 15 ,P.  

ÚÛÜÝÞÛßàáââã 2)31"/#21*+#*, 42)*+. E/%* /3$("'() '- %&)!) 

Ì .!%!$1.# 0- 0)/'6/''& $!3*(8'!*$# "#, %-;1!"-'(9 7-0#" QD: $- 

äÊÁÈÁåÁÑÑæ %/*+%*#" =  /%/9#, ,! -21$/%'-$("'(9  -2(", &3#, &3  %-"(2!, 

ÑÁ =  %!,+3$-)(  /%/%!.3( '-G$(.  B '-6 8-* #*'+= "/2(3- 3#213#*$1 

äÓÙÏÑÑÃÄÏÌ '-G$!"(9  -2(" ,2& -"$!)!.#2#". B 0-7-21'#4 32-*(G#3-;#5 

ÓÂÕÇÁÈÑÓÇÃÌÑÏ  -2("- %!0 !,#2&>$1 '- $-3# 7%+ (: 

 ! "(,!.+"'# $- *+ +$'# 7-0! !,#.'#  -2("-; 

 ! *('$/0!"-'# $- 7#,%!2#0'# -21$/%'-$("'#  -2("-; 

 !  -2("-, !$%()-'# 0 "#,'!"2>"-21'(9 %/*+%*#"; 

 ! %-,#-;#4'#, '-G$!"# $-  -2("- 0 ,!.-"3-)(. 

çÅèÏÂÕÑÏØÇÕ $-  /%* /3$("'#*$1, " %!"-,</''& 3!<'!7! "(,+  -2("- 

ÅèÏÑÆéÇÕØæ 0- $/9'#3!-/3!'!)#8'()(  !3-0'(3-)( "(,!.+"-''& -.! 

ÅÇÈÃÙÉÌÓÑÑæ  -2("-, "($%-$-)( '- $%-'* !%$+"-''& $- 0./%#7-''&, 

ÑÓæÌÑÏØÇÆ %/*+%*#", $/9'!2!7#8'#*$>, /3!2!7#8'()(  !3-0'(3-)( $- #'. 

êÂÁ  /%/"-<'()(  #, 8-* "(0'-8/''& ,!;#21'!*$# "(3!%(*$-''& %#0'(9 

ËÓÂÃÌ *$->$1 0-%-0 *-)/ /3!2!7#8'#  !3-0'(3(. 

ëÁÈÁä ,/G#;($ %#,3!7!  -2("- '-G$!"!7!  !9!,</''& $- $%+,'!C# + 

ÌÃÍÅÊÉÇÄÉ '-G$(, - $-3!< ,2& 0)/'6/''& 0-.%+,'/''& ,!"3#22& 

ÖÄÏÍÂÃÌÃÙÃ %/8!"('-)( + '-6 8-* 0,#4*'>=$1*& #'$/'*("'/  /%/"/,/''& 

çÀì %#0'!7!  %(0'-8/''& <("2/''&  !"#$#%&'()* $!+),#*.  

ÒÓÔÊÏÂÕÖ %/-21'()( ,2& 6(%!3!7! "<($3+ = *$(*'/'(4  %(%!,'(4 

ÎÓä (MEJ), - $-3!< 7-0, C! =  !.#8'()  %!,+3$!) '-G$! /%/%!.'(9 

ËÏÍËÈÃéÙØÇÌ – 0%#,</'(4 '-G$!"(4 7-0 (:AJ). 

íØÑÅÌÑÃÔ 3!) !'/'$  %(%!,'!7! 7-0+ – )/$-', &3(4 *$-'!"($1  

îïðññò 0-7-21'!7! !.’=)+. @*'!"'()( 4!7! "2-*$("!*$&)( &3 )!$!%'!7! 

ËÓÂÃÌÓ = '(<8- $/ 2!$- 07!%&''& 32-36 TQ</)
3
 # "(*!3/ !3$-'!"/ 8(*2! 

ó)-4</ 100). E%(%!,'(4 7-0 )-=  /%/"-7(  !%#"'&'! 0 %#,3()  -2("!), 

ÅØÄÏÂÕÄÃ "#' '-,9!,($1 + ;(2#',%(  " 7-0! !,#.'!)+ *$-'# # "(32>8-= 

ÈÅäÈÏÍåÁÑÑæ )-*$(21'!5 !2("(, '-"#$1  #, 8-* 9!2!,'!7!  +*3+ ,"(7+'-. 

ôÁ 0.#216+= *$%!3 4!7! *2+<.( $- 0)/'6+= 0'!6+"-''& ,/$-2/4 ,"(7+'-. 

õÅÈÏÌÑæÑÅ 0 ./'0('!)  #, 8-* %!.!$( '- *$(*'/'!)+ 7-0# *+)#6 
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ÉÇÌÅÈÆéÇÕØæ .#216 !,'!%#,'-, "#,.+"-=$1*& %#"'!)#%'(4 %!0 !,#2 *+)#6# 

Ì ;(2#',%-9.  

ìÊÁÈÏÎÓÇÃ  %(%!,'(4 7-0 )!<'- + ,"!9 -7%/7-$'(9 *$-'-9 – 

ØÇÃØÑÁÑÅÙÉ $- 0%#,</'!)+. E%!$/ $/) /%-$+%- 0%#,</''& )-= *$-'!"($( 

ÙÏÑÉØ 161,6°M. ?!)+, + %-0# "(3!%(*$-''&  %(%!,'!7! 7-0+ &3 )!$!%'!7! 

ËÓÂÃÌÓ, 4!7! 0./%#7->$1 + *$(*'/'!)+ *$-'# " *$-2/"(9 .-2!'-9  #, $(*3!) 

ÍÅ 20 TE-. A/!.9#,'#*$1 *$(*3-''&  %(%!,'!7! 7-0+ ,! "(*!3!7! $(*3+ 

ØËÈÃÐÃÑÆé 7!2!"'+  %!.2/)+, &3- *$%()+= 6(%!3/ "(3!%(*$-''& ;1!7! 

ÌÃÍÉ  -2("-. Q2& 0- %-"2/''& .-2!'#" 0- $-3!7! $(*3+ '/!.9#,'! .+,+"-$( 

ÓÌÇÅÙÅÊÏÂÕÑÏ 7-0!'- !"'>"-21'# 3!) %/*!%'# *$-';#5 "(*!3!5 "-%$!*$#, ,/ 

ÎÓä, &3(4 '-,9!,($1 7-0! %!"!,-)(, !8(C+>$1, G#21$%+>$1 # *$(*3->$1 ,! 

ïöTE-. 

÷Ä  %-"(2!, ,2& %!.!$( '- 7-0!"!)+  -2("#  /%/!.2-,'+>$1 

ÊÁÑäÃÑÅÌÏ ,"(7+'( 62&9!) 0-)#'( 6$-$'!7! 3-%.>%-$!%- – 

ÄÓÈÊÆÈÓÇÅÈÅÙ-0)#6+"-8/) 0 ,!,-$3!"() !.2-,'-''&) 7-0!"!> 

ÓËÓÈÓÇÉÈÅÆ. Q"(7+'( " $-3!)+ %-0# )!<+$1  %-;>"-$( &3 '-  %(%!,'!)+ 

ÎÓäÏ, $-3 # ./'0('#. E#*2&  /%/"/,/''& '- 7-0 /'/%7/$(8'#  !3-0'(3( 

ÍÌÃÎÉÑÓ,  !%#"'&'! 0 ./'0('!"() ,"(7+'!),  !3%-C+>$1*& '- 15-20%. 

øÁäÉÂÕÇÓÇÃ  !%#"'&21'(9 ,!*2#,</'1 -"$!)!.#2#", &3#  %-;>>$1 '- 

ÈÏÍÄÅÙÉ $- 7-0! !,#.'!)+ '-G$!"(9  -2("-9,  #,$"/%,<+>$1 *+$$="/ 

äÙÁÑÖÁÑÑæ "(3(,#" 63#,2("(9 %/8!"('  #, 8-* %!.!$( '- MEJ. D#,!)!, 

ùÅ  #, 8-* %!.!$( -"$!)!.#2& '- MEJ "(3(,( -./$, -0 # N01 ,/C! 

äÙÁÑÖÉÆÇÕØæ. D+72/"!,'#, &3# "(,#2&>$1*& 0 "#, %-;1!"-'()( 7-0-)( 

ÍÌÃÎÉÑÏÌ, C!  %-;>>$1 '- 7-0! !,#.'!)+  -2("#,  /%/"-<'!, *32-,->$1*& 

ä )/$-'+ $- #'6(9 -23-'#", - '- ./'0('!"!)+  -2("# – 0 !2/G#'#", &3# .#216 

ÇÅÄØÃÐÑÏ. 

çÅØÃÇÕ 6(%!3! 0-*$!*!"+=$1*&   /%/!.2-,'-''&  -"$!)!.#2#" ,2&  

ÈÅÊÅÇÃ  '- 0%#,</'!)+ '-G$!"!)+ 7-0# (:AJ). D(*!3/ !3$-'!"/ 8(*2! ,-= 

ÙÅåÂÃÌÏØÇÕ "(3!%(*$!"+"-$( :AJ ,2& <("2/''& ,"(7+'#" 0 #*3%!"() 

äÓËÓÂÆÌÓÑÑæÙ # "(*!3() *$+ /'/) *$(*3-''&. A- "#,)#'+ "#, MEJ,  &3(4 

ÌÃÄÅÈÃØÇÅÌÉÆÇÕ ,2& <("2/''&  */%#4'(9 ./'0('!"(9 ,"(7+'#", ,2& :AJ, 

ËÁÈÁÌÓåÑÅ, %!0%!.2&>$1 ,"(7+'( 0  #,"(C/'() *$+ /'/) *$(*3-''&.   

õÅÈÏÌÑæÂÕÑÏ ,!*2#,</''& %!.!$( ,"(7+'- '- ./'0('# $- 0%#,</'!)+ 

ÎÓäÏ  !3-0+>$1, C!  /%/"/,/''& '- :AJ 0)/'6+= "(3(,( -0 + 2-4 %-0(, 

ú01 – " 1,4-1,8 %-0(. D(3(,( < -./$, !*!.2("!  #, 8-* %!.!$( '- '(013(9 

ÖÌÃÍÄÏØÑÃû %/<()-9 # %/<()-9 )-2(9 '-"-'$-</'1, 0.#216+>$1*& "  

üýïðüýö %-0(. 

ìÓØÇÅØÉÌÓÑÑæ :AJ + *+$! ,(0/21'!)+  %!;/*# "(32>8/'! 8/%/0 

ÌÃØÅÄÏ $/) /%-$+%( *-)!0-4)-''& *+)#6#. V!. %!06(%($( %/*+%*'+ .-0+, 

Ì !*$-''#4 8-*   %!"!,&$1 ,!*2#,</''& C!,! <("2/''& ,"(7+'#" 0 

ÏØÄÈÅÌÃÙ 0- -2>"-''&) $- ,(0/2#" .#!2!7#8'() 7-0!).  

þÅåÑÓ "#,0'-8($(, C! "(3!%(*$-''& %#0'!7! 7-0! !,#.'!7!  -2("- 

ÍÂæ <("2/''& ,"(7+'#"  %(0"/,/ ,! 0)/'6/''& 0-.%+,'/''& ,!"3#22& 
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ÅØÑÅÌÑÃÙÃ 63#,2("()( %/8!"('-)( "#, %-;1!"-'(9 7-0#" QD:. 

ÀÃÄÅÈÃØÇÓÑÑæ *('$/0!"-'(9 # 7#,%!2#0'(9 -21$/%'-$("'(9  -2(", '- 

ËÈÃÄÂÓÍÏ "!,'>,  !3( C!  %!.2/)-$(8'/, $!)+ C! )->$1 )#*;/ '/,!2#3(, 

æÄÏ  !"’&0-'# 0 !*!.2("!*$&)( %!.!$( ,"(7+'-, C!  %-;>= '- 8(*$!)+ 

ÌÅÍÑÏ – 0%!*$->$1 '/./0 /3( "(.+9+ "!,'> " %-0# %!07/%)/$(0-;#5 *(*$/)( 

åÃÌÂÁÑÑæ $!C!. D/2(3- 6"(,3#*$1 07!%&''& "!,'/- !"#$%&'!5 *+)#6# "/,/ 

ÍÅ %#03!7!  #,"(C/''& $(*3+, <!%*$3!5 %!.!$( 0 ,/$!'-;#4'!- !,#.'()( 

æÌÃùÓÙÃ.  

À !*$-''# %!3( 0- 3!%,!'!) "("8-=$1*& )!<2("#*$1 "(3!%(*$-''& 

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

:��
������� (##;+&#!2 /!1(/%+"/&$)*<&2 ;#1*2;6/&&  %#7#$+ 

(���
�
�� ?@A &) )./$+*/&2,  !2 ;# $#'# 6 ,+!#&)&2 (/%/,)6&# &) 

��
�#���
���
�� B1$)&#,!)>. C#!1+3&2 (#!)4&+!+ ;,+'B&),  !+5 (%).D0 


� )./$+*/&2, (#!%)EBD$<1 , '#*#,&+" 3+&#", 3/%/4 4&+6/&&  ,"21$B B 

@� #!1+;B ,B'*/.D 2 1B")%&+> ,B'*/,#;&2,. C)! B %/6+")> ")!1+")*<&#9 
(����
���� #$%+")&# 4"/&=/&&  ,+!+;2,  # B 2-2,5 %)4+, )  $"%   ,  

2������ %)4+, (#%2,& &# 4 "2&2")*<&+"+ 4&)3/&& "+ ,+!+;2, .+> 

���(�
�
��
 (2; 3)1 %#7#$+ &) 7/&4+&2. G)4#" 4 $+", ,&)1*2;#! ,+1#!#9 
���(������� 4'#% &&  )./$+*/&B ,"21$ #!1+;2, )4#$B B @F, 4&)>#;+$<1  &) 

��

� &)572*<=+> ,+!+;2, N#& 7/&4+&#,+> ;,+'B&2,.  

H�
�

�� &/;#*2!#" )./$+*/&B $) )./$+*/&#-(#,2$% &#9 1B"2=2 0 9> 


�����  ,+7B>#&/7/4(/3&21$<.   

:���(����

�� ,+;#" ()*+,) ;*  6+,*/&&  $/(*#,+> ;,+'B&2, 0 

'� "$   ("/$)&#* $) /$)&#*). 

I���
�� ( "3#") #$%+"BD$< '2;%#'/&24).20D ((%+0;&)&& " ,#;&D) 

���’ &#'# ,B'2**  4) ,+1#!#'# $+1!B , (%+1B$&#1$2 !)$)*24)$#%). J%2" 


�,���%  ! 1+%#,+&B ,+!#%+1$#,BD$< (%+%#;&+5 ')4, ,)(& !, (#7B$#,2 

������ 2 ,2;>#;+ *21#,#'# '#1(#;)%1$,). I/$)&#*  ! "#$#%&/ ()*+,#, ")0 


����� >)%)!$/%+1$+!+: #!$)&#,/ 3+1*# 7*+4<!# 100, $/(*#$) 4'#% &&  –  

22 I?6/!'. @+1#!/ #!$)&#,/ 3+1*# ;)0 "#6*+,21$< ,+!#%+1$#,B,)$+ 

����
�� ;*  6+,*/&&  ;,+'B&2, 4 21!%#,+" 4)()*D,)&& " 2 4 ,+1#!+" 

���(�
�� 1$+1!)&& . I/&=), (%)!$+3&# ,;,232, $/(*#$) 4'#% &&   

(���

%
� 4 7/&4+&#", (%+4,#;+$< ;# $#'#, E# ")1#,2 ,+$%)$+ "/$)&#*B &) 

���
�#& ,+%#7*/&#9 /&/%'29 4&)3&# 72*<=2, E# 4"/&=B0 4)()1 >#;B 

���
�(���
�) ")=+&+ )7# 1(%+3+& 0 &/#7>2;&21$< 4&)3&# 472*<=B,)$+ 

�*’0" ()*+,&+> 7)!2,.  

H�
�+& 4 #1#7*+,#1$/5 "/$)&#*B (#%2,& &# 4 ()*+,#" &)8$#,#'# 

(������

%, 0 ,+1#!) $/(*#$) ,+()%#,B,)&&  – ;# 1160 !?6/!', E# 

(���
�-�+ $/(*#$B ,+()%#,B,)&&  7/&4+&B (318   !?6/!') B 3,6 %)4+. K/ 

�(��%+ 4&+6/&&D $/"(/%)$B%+  1B"2=2 2 472*<=/&&D ")1+ ()*+,#-

(�
���%
�,� 4)% ;B, 4"/&=/&&D $/(*#,2;,/;/&&  , .+*2&;%)> ;,+'B&) 2 
���(������� ,2;(%).<#,)&+> ')42,. :#$B6&21$< ;,+'B&) 4 21!%#,+" 
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	�(��&
�

%�, E# (%).D0 &) "/$)&#*2, &) 10-15% ,+E),  &26 &) 7/&4+&2. 
.�� ,+1#!) $/(*#$) ,+()%#,B,)&&  "/$)&#*B 4&)3&#  (#'2%=B0 (B1!#,2 

�����
���� ;,+'B&) 2, (%)!$+3&#, ,+!*D3)0 "#6*+,21$< 4)(B1!B ;,+'B&) 

	� &+4<!+> $/"(/%)$B%, &),2$< 4) 0°L. 

M����� ,+!#%+1$)&&  , /!1(*B)$).25&+> B"#,)> "/$)&#*B 4)"21$< 

*�
	�
� ")0 $)!2 &/;#*2!+: 5#'# ()%+ 72*<= =!2;*+,2 4) ()%+ 7/&4+&B, 

,��� 2 ;/ !2 1+&$/$+3&2 ")$/%2)*+ &/1$25!2 ;# "/$)&#*B, 1(#1$/%2')0$<1  


�
��� (2;,+E/&/ 4&#=B,)&&  ;/ !+> ;/$)*/5 ;,+'B&). -*/ 4) ,2;(#,2;&#9 
��,�
�	�#�) /!1(*B)$).29 2 &/4&)3&+> 4"2&)> ;/ !+> ;/$)*/5 ;,+'B&) 


��������

% "/$)&#*B ;*  6+,*/&&  ;,+'B&2, 4 21!%#,+" 4)()*D,)&& " 

+ .2*!#" ,+(%),;)&/. 

:�� ;#.2*<&21$< (/%/,/;/&&  ;,+'B&2, &) 6+,*/&&  "/$)&#*#" 

�
��1��� 4"/&=/&&  ,+!+;2, 72*<=#1$2 =!2;*+,+> %/3#,+& 4 

��(��#��
�
��� ')4)"+  (#%2,& &# 4 7/&4+&#". N+,*/&&  "/$)&#*#" ;)0 

�����
���� 4"/&=+$+  ,"21$ N#& 4),; !+ &+6325 $/"(/%)$B%2 B .+*2&;%)> 

�
�,�
� , (%#./12 4'#% &&  "/$)&#*B. @"21$  # (2; 3)1 %#7#$+ ;,+'B&)  ! 


� 7/&4+&2, $)! 2 &) "/$)&#*2, &) 47)')3/&+> 1B"2=)> (%+7*+4&# 

��
���
�/, ) , %)42 1!*);B 1B"2=2, E# &)7*+6)0$<1   ;# 1$/>2#"/$%+3&#'#, 


� "/$)&#*2 4&)3&# &+63+5,  ,&)1*2;#! 72*<= (#,&#'# 4'#% && . A .209 6 

(��1�
� ,"21$  $"% &) "/$)&#*2 1$)&#,+$< 25-33% ,"21$B ,B'*/,#;&2, &) 

*�
	�
�. J2*<!21$< )*<;/'2;2, (2; 3)1 %#7#$+ &) "/$)&#*2 472*<=B0$<1  

(��*��	
� , 2 %)4+  (#%2,& &# 4  %#7#$#D &) 7/&4+&2. @+!+; 

(���#����1
�� ,B'*/,#;2,,  !2 ")D$< !)&./%#'/&&2 ,*)1$+,#1$2, (2; 3)1 

��*��� &) "/$)&#*2  B 10 %)42, "/&=/.  G)4#" 4 $+" &/ B$,#%D0$<1  1)6) 2 

�����
� 1(#*B!+ 12%!+. 

C���� 3+&#", 4)')*<&) $#!1+3&21$< ;,+'B&) 4 21!%#,+" 

	�(��&
�

%� (2; 3)1 %#7#$+ &) "/$)&#*2 4&)3&# "/&=) &26 4) %#7#$+ &) 

*�
	�
�. I/$)&#* "#6&) ,+!#%+1$#,B,)$+ 2 , ;+4/*<&+> ;,+'B&)>.   

:���(����

�� ()*+,#" ;*  ;,+'B&2, ,,)6)0$<1  $)!#6 /$)&#* 

0L2"5#"),  !+5 #$%+"BD$<, (/%/,)6&#, 4 %#1*+&&#9 1+%#,+&+. O P%)4+*29 
/�,� #$%+"BD$< 4 .B!%#,#9 $%#1$+&+, , LM- – 4 !B!B%B;4+, , M,/.29 –  4 
(��
�#�. @*)1$+,#1$2 /$)&#*B  ! "#$#%&#'# ()*+,) 7*+4<!2 ;# "/$)&#*B.  

:���
���

% ;,+'B&) &) /$)&#* ;#4,#* 0 4)7/4(/3+$+ 5#'# 

���*���
� %#7#$B 2 &+4<!2 ,+!+;+ 4)7%B;&D,)*<&+> %/3#,+&, (%# E# 

�
��1��� &+4<!2 !#&./&$%).29 ,B'*/,#;&2,  $"% , B1<#"B ;2)()4#&2 

�
�
����
�. J#&./&$%).2   # B @F (2; 3)1 %#7#$+ &) %24&+> ,+;)> 

(���
� (%)!$+3&# #;&)!#,). 

H���

�� 3)1#" B &)=25 !%)9&2 2 4) !#%;#&#" ,+,3)0$<1  (%#7*/") 

	���
� 7/&4+&B 2 ;+4/*<&#'# ()*+,) )*'+(,,*- *+./-. C)!#D "#6/  7B$+ 

���% 7)')$<#> #*25&+> 2 $/>&23&+> !B*<$B%, 4#!%/"), 1#& =&+!B, 

�������	�, %2()!B $#E#. 

34�56 – ;#1+$< &/,+7)'*+,) !B*<$B%), 5#'# ,%#6)5&21$< 15-25 ./&$-


���
 &)12&&  4 '/!$)%). M* >#" /!1$%B429 ((%/1B,)&& ) ,+*B3)0$<1  ;# 
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789 #*29 ,2; ")1+ 4/%&). P2*<= '*+7#!) /!1$%)!.2  (,+*B3/&& ) ;#4,#* 0 

�������� ;# 70% #*29. 
G�(���
� #*2D,  ! 2 #*2D 2&=+> !B*<$B%, "#6&) ,+!#%+1$#,B,)$+ B 


�,�%�� ;#7),#! ;# ;+4/*<&#'# ()*+,) )7# (%#;B!B,)$+ 4 &/9 34$(+45.), 

%��/ 7/4(#1/%/;&<# ,+!#%+1$#,B0$<1   ! ()*+,# ;*  ;+4/*2,. 

;<$ =<>4? #$%+"BD$< 4 #*29 $%)&1/$/%+82!).20D (>2"23&+"  

(����
���

%�). ?*  #;/%6)&&  1000 *2$%2, "/$+*/82%B (#$%27&#  

A888 *2$%2, #*29, 110 *2$%2, "/$)&#*B $) 16 *2$%2, !)$)*24)$#%B ('2;%##!1+;B 

����& )7# &)$%2D). O %/4B*<$)$2 ;#;)$!#,# #;/%6BD$< 110 !' '*2./%+&B $)  


��*�
�+���% 3)1$!#,/ (#,/%&/&&   "/$)&#*B. 

G�(���
� #*2 , ,+!#%+1$#,B0$<1   ! 4")EB,)*<&) #*+,) ;*  1+1$/" 

	��-�
�

% ;,+'B&2, 2 4) 1,#9"+ ,*)1$+,#1$ "+ &/ (#1$B()0$<1  &)8$#,+" 

���
��. @#&) ")0 .2*!#" (%+5& $&B $/"(/%)$B%B 4)1$+')&& . A) 

�
������	�/
��� $) (%#$+4&#=B,)&+"+ ,*)1$+,#1$ "+ %2()!#,) #*2  

(���
�-�+ &)8$#,2 #*+,+. 

B� B"#,+ %#7#$+ ;+4/*  &) 1B"2=)> %2()!#,#9 #*29 2 ;+4/*<&#'# 

(���
� 4"2&) !#&./&$%).25 =!2;*+,+> !#"(#&/&$2, ,2;(%).<#,)&+> ')42, 

0 #,  $"%, NH>,  #2) $) 9> ;+"&21$< ")D$< $)!+5 1)"+5 >)%)!$/%,  ! 2 ;*  

	
�1�/
�� ;+4/*2,. :2; 3)1 %#7#$+ ;+4/*  &) %2()!#,25 #*29 ,+!+;+ #!1+;B 


�,��#& &) #;+& !2*#"/$% =* >B ;/E# 4%#1$)D$<, (#%2,&DD3+ 4 
��	���
�� ()*+,#"  (2,48 2 1,67 '/!" ,2;(#,2;&#), ) ,+!+;+ ,B'*/,#;&2, 

������
 )4#$B 4"/&=BD$<1 . H!%2" $#'# @F $)!#'# ;+4/*  &/ "21$ $< 12%!+ 

� ,)6!+> "/$)*2,. 

DEFJKLENOLE ()*+&,!-!"#. !/-$0$1#&#/. A"/&=/&&  4)7%B;&/&&  

��
����% =* >#" %).2#&)*<&#9 /!1(*B)$).29 ),$#"#72*2, ,!*D3)0 7)')$# 

������
��. ?# #1&#,&+> 4 &+> ,2;&#1 $<:  

 ! (2;$%+"!B ),$#"#72*2, , $/>&23&# 1(%),&#"B 1$)&2 4) 

#($+")*<&+> %/'B*D,)&< 9> 1+1$/" $) )'%/')$2,; 

 ! #($+")*<&/ B(%),*2&&  ),$#"#72*/" , /!1(*B)$).25&+> B"#,)>; 

 ! #($+"24).2  ;#%#6&2> B"#, %B>B ),$#"#72*2,; 

 ! %).2#&)*<&/ ,+!#%+1$)&&  ),$#"#72*2, (2; 3)1 ,+!#&)&&     

$%)&1(#%$&+> %#72$.  

P�������� =!2;*+,+> ,+!+;2, ),$#"#72*2, 4&)3&#D "2%#D 4)*/6+$< 


�� $/>&23&#'# 1$)&B 5#'# )'%/')$2,, "/>)&24"2, 2 1+1$/". 

Q (/%=B 3/%'B ./ 1$#1B0$<1  ;,+'B&) ),$#"#72* . A"/&=/&&  

(��(���
�) 4;)$&#1$2 (#,2$% &+> 6+!*/%2, '#*#,&#9 1+1$/"+ &) 7% 

(��	
����� ;# (#'2%=/&&  /!#&#"23&#1$2 &) 2% 2 (2;,+E/&&  ,+!+;2, 

������ ,B'*/.D &)  5 ,2;1#$!2,. 

R� /!#&#"23&21$< $) $#!1+3&21$< ;,+'B&) #1#7*+,# ,(*+,)0 


��(��

���� !*)()&) /!#&#")54/%). A)9;)&&  !*)()&) B ,2;!%+$#"B 1$)&2 
(�,����+ /!#&#"23&21$< &) 34% 2 472*<=B0 ,+!+;+ ,B'*/,#;&2, , 2 %)4+, ) 

������ ,B'*/.D – , 5,4 %)4+. 

R��(��

���� ,)!BB"&#'# %/'B* $#%) ,&)1*2;#! (#%B=/&&  
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,������1
���� (2;,2;&#9 $%B7!+ (#'2%=B0 /!#&#"23&21$< &) 16% 2 
�(��1�
%+ 472*<=/&&  ,+!+;B #!1+;B ,B'*/.D ")56/ &) 14%.  

B��
��

% 4)4#%2, "26 /*/!$%#;)"+ 1,23#! 0 (%+3+&#D (#'2%=/&&  

���
���1
���� &) 15% 2 472*<=/&&  ,+!+;2, #!1+;B ,B'*/.D ")56/ &) 

AS9� ) ,B'*/,#;&2, – B 4 %)4+. 

C��� (2; 3)1 $/>&23&#'# #71*B'#,B,)&&  2 #'* ;B &/#7>2;&# 

(�����%�� #1#7*+,B B,)'B 4)7/4(/3/&&D #($+")*<&+> %/'B*D,)&< $) 

�
�+1��
��� ,+ ,*/&&D $) B1B&/&&D &/1(%),&#1$/5 1+1$/" 

�
����*���
�,� ;,+'B&). :/%=#3/%'#,# ./ 1$#1B0$<1  $+> 1+1$/",  !2 
(����*
� (/%2#;+3&# (/%/,2% $+ 2 %/'B*D,)$+ , %/6+")>, E# =+%#!# 


��������
�&���% , /!1(*B)$).25&+> B"#,)> 2 */'!# 2"2$BD$<1  7/4 
�(�#����
�,� #7*);&)&&  , B"#,)> (2;(%+0"1$,. 

23$*)$%!&(%%. )$%*-4,)"#5 3/67,%#/. H1&#,&2 4);)32 
B;#1!#&)*/&&  7/&4+&#,+> ;,+'B&2, – ./ (#*2(=/&&  ()*+,&#9 
/!#&#"23&#1$2 2 4"/&=/&&  $#!1+3&#1$2 @F. Q) 1<#'#;&2 ,+%2=/&&  .+> 

4);)3 (#* ')0, (/%/,)6&#, B ;#1 '&/&&2 1$25!#'# '#%2&&  472;&/&+> 

()*+,#-(#,2$% &+> 1B"2=/5 , B12> /!1(*B)$).25&+> %/6+")> %#7#$+ 

;,+'B&) $) 4)7/4(/3/&&2 72*<= '&B3!#'# B(%),*2&&  %#7#3+" (%#./1#". 

?*  4"/&=/&&  ,+!+;2, =!2;*+,+> %/3#,+& #1$)&&<#'# 3)1B 

%#4%#7*/&# $) ;#,/;/&# ;# 1/%25&#'# ,+%#7&+.$,) ?@A,  !2 (%).DD$< &) 

72;&+> 1B"2=)> (,2;&#=/&&  (#,2$% /()*+,# (%+7*+4&# 20/1), E# ;#4,#* 0 

472*<=+$+ 1$B(2&< 1$+1!)&&  ;# 13. C)!2 ;,+'B&+ ")D$< >#%#=B ()*+,&B 

/!#&#"23&21$<, &) 20% !%)EB, &26 B 4,+3)5&+> ?@A. 

:)%)"/$%#",  !+5 1B$$0,# ,(*+,)0 &) !#&./&$%).2D =!2;*+,+> 

%/3#,+& B @F ;,+'B&2, 4 21!%#,+" 4)()*D,)&& ", 0 ,2;&#=/&&  

(#,2$% /()*+,#. R4 47)')3/&& " 1B"2=2 ,"21$  # $) CmHn B @F %24!# 

472*<=B0$<1 , ) 24 472;&/&& " 1B"2=2 – 4&)3&# 4"/&=B0$<1 . C/&;/&.29 ;# 

472*<=/&&  CmHn , 4#&2 72;&+> 1B"2=/5 (,2;&#=/&&  (#,2$% /()*+,# 

72*<=/, &26 18/1) (# 1&D0$<1  (#1$B(#,+" 4"/&=/&& " =,+;!#1$2 
4'#% &&  $) "#6*+,+"+ (%#(B1!)"+ 4)5")&&  1B"2=2. 

T
�,�
�,  !2 (%).DD$< &) 72;&+> 1B"2=)>, 4&)3&# "/&=/ 


�����&��  # 2 N#&. :%#$/, 3/%/4 21&B,)&&  "/62 472;&/&&  ,)6!# 

(�������
��� B1$)*/&B %#7#$B ;,+'B&). :# 1&D0$<1  ./ &/"#6*+,21$D 

	�*�	(�1�

% (#,&#'# 2  !21&#'# 4)5")&&  #;&#%2;&#9 72;&#9 1B"2=2. K/ 0 


�������� $%);+.25&+> 1+1$/" 4)()*D,)&& , ,  !+> 4)()*D,)&&  1*)7!/ 

�� #;&#$#3!#,/. ?*  7)')$#.+*2&;%#,+> ;,+'B&2, ./5 &/;#*2! 

(�����&+���% &/#;&#%2;&21$D 1!*);B 1B"2=2 $)  &/%2,&#"2%&+" 

��	(������ (# .+*2&;%)>. 

B�*�	(�1�

% 1$)72*<&#'# 4'#% &&  &);$# 472;&/&+> 1B"2=/5 

���%,�+���% 4)!%B3B,)&& " (#$#!B 1B"2=2 4 "/$#D 5#'# $B%7B*24).29 (4) 

��(���,�& 4)1*2&!+,  !) ,1$)&#,*/&) B ,(B1!&#"B $%B7#(%#,#;2, )7# 4) 

��(���,�& 1(/.2)*<&+> ,+4+1!B,)32,). 

R���/
� (2;()*D,)&&  472;&/&+> (#,2$% &+> 1B"2=/5 
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	�*�	(�1�+���% B1$)&#,*/&& " B .+*2&;%2 ;,#> 1,23#! 4)()*D,)&&  $) 

	������
�

% 7)')$#/*/!$%#;&+> 1,23#! 2 1,23#! 4 (2;,+E/&#D /&/%'20D 2 
���
�����& %#4% ;B, ) $)!#6 1,23#! 4)()*D,)&&  42 472*<=/&+" 21!%#,+" 

(��������. 

UVWXYENJZEFJ[ -! ,&$/&;/!%%. <)#3&6/6= 4(>$/6% !/-$0$1#&#/. 

B��
��

% ,"21$B =!2;*+,+> %/3#,+& B ,2;(%).<#,)&+> ')4)> 

�(����	�#�+& (%#./1B 4'#% &&  0 &)5(/%1(/!$+,&2=+" 4)>#;#", $#"B E# 

(�������
 &/(#,&#'# 4'#% &&   # 2  $"% */'=/ (#47B$+1   &) 1$);29 9> 

��
���

%. :%#$/ (#,&21$D ,+!*D3+$+ ,"21$ =!2;*+,+> %/3#,+& B 


��(��#��
�
�� ')4)> &/"#6*+,#. C#"B =!2;*+,2 !#"(#&/&$+ 


��(��#��
�
�� ')42, B ,+(B1!&25 1+1$/"2 ;,+'B&) &/5$%)*24BD$< 

�(�#����
��� (%+1$%# "+ – &/5$%)*24)$#%)"+.  

T�% &/5$%)*24).29 =!2;*+,+> %/3#,+& B @F &/#7>2;&# 4)7/4(/3+$+ 

���
� ;*  #!+1&D,)*<&+> %/)!.25 2 #!+1&/&&  (%#;B!$2, &/(#,&#'# 

	,��%

% ()*+,) (#1#7*+,#  # $)  $"%) ;# (%#;B!$2, (#,&#'# 4'#% &&  

\]2 $) "2#, ) $)!#6 2 ,2;&#,*D,)*<&+> %/)!.25  ;*  %#4!*);)&&  #!1+;2, 

�	��� NO8 ;#  #2 $) N2. 

?*  #3+E/&&  ,2;(%).<#,)&+> ')42, ;+4/*  ,2; 1)62 4)1$#1#,BD$<  

1(/.2)*<&2 (%+1$%#9-B*#,*D,)32. ?*  (%+1!#%/&&  (/%/72'B 

#!+1&D,)*<&+> 2 ,2;&#,*D,)&+> %/)!.25 , &/5$%)*24)$#%)> 4)1$#1#,BD$< 

%24&2 !)$)*24)$#%+ ((%+1!#%D,)32 %/)!.25). A)*/6&# ,2; 4;)$&#1$2 
)!$+,24B,)$+ $2 )7# 2&=2 %/)!.29 !)$)*24)$#%+ (#;2* D$< &): 

 ! *2(',-71+9,.,  !2 (%+1!#%DD$< (/%/72' %/)!.29 #!+1&/&&  #!1+;B 

,B'*/.D 2  ,B'*/,#;&2,;  

 ! 7.:,*7+-71,. –  ;*   ,2;&#,*D,)&&  #!1+;2, )4#$B;  

 ! :7*5;,2<.*,1+9,.,  !2  #;&#3)1&#  )!$+,24BD$< #!+1&D,)*<&2 2 
,2;&#,*D,)&2 %/)!.29.  
M+%#!#'# (#=+%/&&  , (%)!$+.2 #3+E/&&  ),$#"#72*<&+> 

,2;(%).<#,)&+> ')42, #$%+")*+ !)$)*24)$#%+ &) #1&#,2 7*)'#%#;&+> 

"/$)*2, – ()**);2  (0l) $) (*)$+&+ (0t). @#&+ ")D$< ,+1#!B 1/*/!$+,&21$<, 

&+4<!B $/"(/%)$B%B (#3)$!B /8/!$+,&#9 %#7#$+ 2 ;#1+$< ;#,'#,23&2.    
J)$)*24)$#%)"+, , %/)!.2 > ,2;&#,*/&&  N0&  "#6B$< ,+1$B()$+ $)!#6 

%#;25 (Ro) 2 %B$/&25 (Ru). M+%#!#'# ,+!#%+1$)&&  .2 &/5$%)*24)$#%+ &/ 

&)7B*+  3/%/4 9> ,+1#!B ,)%$21$<.  

@ #!+1&D,)*<&+> 2 ,2;&#,*D,)&+> %/)!.2 > "#6&)  ,+!#%+1$#-

,B,)$+ ,2;&#1&# ;/=/,2 #!+1&D,)*<&2 &/5$%)*24)$#%+ &) #1&#,2 "2;2, 
")%')&.D, &2!/*D, >%#"B ( (#, 6%#2, Ni#,  r2O2 , Fe2O3  $) ZnO). -*/ .2  
!)$)*24)$#%+ &/;#,'#,23&2, 9> /8/!$+,&21$< 4&)3&# "/&=) 4) (*)$+&#-

()**);20,2. H$6/, &/ 4,)6)D3+ &) ,+1#!B ,)%$21$< #1$)&&2>, 9> 

4)1$#1#,BD$< 3)1$2=/.  
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9.8.1.  Ìåòîäèêà ðîçðàõóíêó âèêèä³â çàáðóäíþâàëüíèõ 
ðå÷îâèí ó ïîâ³òðÿ àâòîòðàíñïîðòîì 

I���& (%#,/;/&&  %#4%)>B&!B 0 ,+4&)3/&&  #71 '2, ,+!+;2, 

������
�� %/3#,+& B (#,2$%  ),$#"#72*<&+" $%)&1(#%$#",  !+5 

���(�����+���%. I/$#;+!) (/%/;7)3)0 (%#,/;/&&  %#4%)>B&!2, ;*  


�	
�1�

% ,+!+;2, B (#,2$%  #!1+;2, ,B'*/.D, )4#$B, ,B'*/,#;&2,, 

�������� 12%!+, 1,+&.D $) 1)62.  
?*  ),$#"#72*<&#'# ()%!B (2;(%+0"1$,) ")1) ,+!+;2, =!2;*+,+> 

%/3#,+& 4) %#4%)>B&!#,+5 (/%2#; 3)1B ( t) .-9 %/3#,+&+ (6j) 4) &) ,&#1$2 , 

'%B(2 ),$#"#72*2, 4 %24&+"+ $+()"+ ;,+'B&2, ,&B$%2=&<#'# 4'#%)&&  – 

7/&4+&#,+"+, ;+4/*<&+"+, ')4#,+"+ $#E# – ,+4&)3)0$<1  4) 8#%"B*#D: 

 

,, 1"
####$ ).2$KKGmM =TCkjkj     (9.1) 

 

;/:  mjk – (+$#") ,)') ,+!+;B .-9 =!2;*+,#9 %/3#,+&+ ),$#"#72*/"  j – 

#9 '%B(+ &) %#4%)>B&!#,+5 (/%2#; (,!*D3)D3+ (%#72'#,+5 ,+>2; 4 
,%)>B,)&& " !)%$/%&+> ,+!+;2, 2 ,+()%#,B,)&< ()*<&#'#), !·2!

-1
;    

Gk – #71 '+ 1(#6+$#'# ()*+,) .-9 '%B(+ 4 ;,+'B&#" k -'# $+(B &) 

%#4%)>B&!#,+5 (/%2#; (#;+& %2!), $/%2!; 

>·KTC – ;#7B$#! !#/82.20&$2, ,(*+,B n 8)!$#%2, &) ,+!+; .-9 
=!2;*+,#9 %/3#,+&+ ),$#"#72* "+ j-9 '%B(+ 4 ;,+'B&#" k -'# $+(B. 

J#/82.20&$+ ,(*+,B ;*  %24&+> ),$#"#72*2, &),/;/&# , $)7*+.2 9.9. 

 

C)7*+.  9.9 

 

 !"#$%$&'() *+,)*- .,/ 0$1')2 30-+ 4*(!5!6$,$* 

 
^_`abcbdef ,(*+,B ,+!+;2, 

ghijk  
lmno`cp 

qmno`l_keb ghijkj 
rs_fm 

tlf_fureiv_ufeb 
sri_wj 

^: ^CL ^: ^CL ^: ^CL 

qrefrxeb 4 7/&4+&#,+"+ ?@A yz{{ yz|} yz~ yz�| yz� �z�
qrefrxeb 4 ;+4/*<&+"+ ?@A yz{{ yz� yz~ ~z� yz� yz�
tlf_wmij 4 7/&4+&#,+"+ ?@A yz{~ yz|} yz~ yz�| yz� �z�
tlf_wmij 4 ;+4/*<&+"+ ?@A yz~� yz� yzy� ~z� yz� yz�
�`nh_lb 1*B67#,2 5 1(/.2)*<&2 4 
w`esje_lj�j ?@A 

yz~� yz|~ yzy� yz�� yz� �z}

��������: J: – 1/%/;&25 ,2! ()%!B (L@:), JCL – %2,/&< $/>&23&#'# 1$)&B (GCL). 

 

A&)3/&&  1/%/;&2> (+$#"+> ,+!+;2, =!2;*+,+> %/3#,+& 

),$#"#72* "+ (2!·$
-1

 ()*+,)) &),/;/&# , $)7*+.2 9.10. 
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C)7*+.  9.10 

 

 7'48"''/ 9"0".'$2 +)(!5)2 *):).$* ;:$.,)*)2 0"8!*)' 

4*(!5!6$,/5), :3•(
-1

 +4,)*4 

�hbkojlr %/3#,+&) 
qjk ()*+,) 

�g �mHn ��x 

�`esje y}| {� ~yz�
�js`o�e` ()*+,# {|z� |z~ {yz�

<0):,4.. @+4&)3+$+: ,+!+;+ =!2;*+,+> %/3#,+& , )$"#18/%&/ 

(#,2$%  ),$#$%)&1(#%$&+"+ 4)1#7)"+, ;)&2 ;*  %#4%)>B&!2, &),/;/&# , 

$)7*+.2 9.11. 

C)7*+.  9.11 

=)(04() +4,)*4, (•0$:
-1 

qrefrxeb 4 
w`esje_lj� ?@A 

qrefrxeb 4 ;+4/*<&+" 

�q A 

tlf_wmij 4 ;+4/*<&+" 

�q� 

{z�{ {z{y ~z��

����’/1!:: 

1. @+4&)3)0"# ,+!+;+ =!2;*+,+> %/3#,+& , )$"#18/%&/ (#,2$%  

,)&$)6&+"+ ),$#"#72* "+ 4 7/&4+&#,+" ?@A: 

6'*= 3.83·1,69·1,33·0,196 = 1,68 $·%2!-1 

6', = 3,83·1,2·1,86·0,037 = 0,31 $·%2!-1 

6NO& = 3,83·1·0,8·0,0218 =  0,066 $·%2!-1 

2. @+4&)3)0"# ,+!+;+ =!2;*+,+> %/3#,+& , )$"#18/%&/ (#,2$%  

,)&$)6&+"+ ),$#"#72* "+ 4 ;+4/*<&+" ?@A 

6'*= 3,31·1,8·1,33•0,036 = 0,285 $·%2!-1 

6', = 3,31·1,2·2•0,0062 = 0,049 $·%2!-1
 

6NO& = 3,31·1·1•0,0315 = 0,104 $·%2!-1 

9.8.2. Çàõîäè ïîïåðåäæåííÿ çàáðóäíåííÿ  
âîäíîãî áàñåéíó 

 

?# #1&#,&+> 4)>#;2, (#(/%/;6/&&  4)7%B;&/&&  ,#;&#'# 7)1/5&B 

$%)&1(#%$&+"+ 1B;&)"+ $%/7) ,2;&/1$+: 

 ! 4)7#%#&B 1!+;)&&  4)7%B;&D,)*<&+> ,2;>#;2, 42 1B;/& B 

,#;#5"+; 

 ! (%+5& $$  "26&)%#;&+> B'#; (%# (%+(+&/&&  1!+;)&&  42 1B;/& 

,12> ,+;2, ,2;>#;2, 2 4"+,B &)8$#,)&$)62, B ,2;!%+$+> "#% > $) 

#!/)&)> B "/6)> ,1$)&#,*/&+> 4#&; 

 ! #7*);&)&&  1B;/& ;#;)$!#,+"+ 4)1#7)"+ $) B1$)&#,!)"+ ;*  

B$+*24).29 )7# 4&/=!#;6/&&  ;/ !+> ,+;2, ,2;>#;2,, ) $)!#6 ;*  

$+"3)1#,#'# &)!#(+3/&&  3)1$+&+ ,2;>#;2, 4 &)1$B(&+" 4;),)&& " 
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9> &) 7/%/' ;*  4&/=!#;6/&&  )7# (/%/%#7!+; 

 ! %#4%#7!B &#,+> !#&1$%B!.25 1B;/&, E# 72*<=#D "2%#D 

')%)&$B,)*+ 7 47/%/6/&&  &)8$#,)&$)62, 2 &)8$#()*+,) &),2$< B 

),)%25&+> 1+$B).2 >. 

O %23!#,+> 2 "#%1<!+> ()%#(*),1$,)> 1$,#%/&# 1(/.2)*24#,)&2 
1*B67+ ;*  4)>+1$B ;#,!2**  ,2; 4)7%B;&/&& , E# ,&#1 $<1  ,#;&+" 

$%)&1(#%$#". G)4#" 4 2&=+"+ $/>&23&+"+ (2;%#4;2*)"+ .2 1*B67+ 

%#4%#7* D$< (%#(#4+.29 $) (%#/!$+ (*)&2, 2 !#&$%#*DD$< 9> ,+!#&)&& , , 

%)"!)> 1,#9> (#,&#,)6/&< 4;251&DD$< $)!#6 1+1$/"&+5 !#&$%#*< 4) 

,+!#&)&& " 4)')*<&#;/%6),&+> 4)!#&2, $) ,2;#"3+> &)!)42,. O 1B3)1&+> 

B"#,)> (/%=#% ;&#'# 4&)3/&&  &)7B,)D$< "26&)%#;&2 B'#;+ (%# 

4)7#%#&B 1!+;)&&  4)7%B;&/&+> ,#; 2 1"2$$  B ,2;!%+$+> "#% > $) 

#!/)&)>. 

Q) 1<#'#;&2=&25 ;/&< 7)')$# 1B;/& ")D$< 0"&#1$2 ;*  &)!#(+3/&&  

1"2$$ , &)8$#,+> 4)*+=!2, $) 4)7%B;&/&+> ,+%#7&+3+> 2 (#7B$#,+> ,#;, 

E#7 (21*  (%+7B$$  , (#%$+ 4;)$+ 9> (*),B3+" )7# 7/%/'#,+" B1$)&#,!)" 

&) #3+E/&&  2 (/%/%#7!B. C)!/ 4;),)&&  1$23&+> ,#; &) 7/%/' 
4;251&D0$<1  $%B7#(%#,#;)"+ )7# 4) ;#(#"#'#D #3+1&+> 1$)&.25 2 1B;/&-

1"2$$0472%&+!2,, !#$%2 =,)%$BD$<1  ;# (%+7B*#'# B (#%$ 1B;&), 

(%+5")D$< ,2; &<#'# 4)7%B;&/&2 ,#;+ $) 1"2$$  2 (/%/(%),* D$< 9> &) 

7/%/'#,2 1$)&.29 ;*  #3+E/&& , (/%/%#7!+ )7# ;*  4&/=!#;6/&& . 

Q) 1<#'#;&2 &)"2$+*+1  $%+ #1&#,&2 &)(% "+ #3+E/&&  4)7%B;&/&+> 

,#; "#%2, 2 %23#!, ) 1)"/: 

1. I/>)&23&+5 472% 4 (#,/%>&2 ,#; 1"2$$  2 &)8$#,+> (*2,#!. 

2. T2"23&+5 ,(*+, &) &)8$#,2 (*2,!+  

3. P2#*#'23&/ %#4!*);)&&  (*2,#!. 

Q)572*<=#'# (#=+%/&&  &)7B, 34&1,.?,(@ 34$*: – 47#%B 4 ,#;&#9 
(#,/%>&2 (*),)D3#'# 1"2$$  $) ,+*#,*D,)&&  2 1/()%).2  &)8$#(%#;B!$2,. 

A27%)&/ 1"2$$  $) &)8$#,"21&2 ,#;+ (/%/;)D$<1  &) 7/%/'#,2 1$)&.29 ;*  

4&/=!#;6/&&  2 B$+*24).29. ?*  *2!,2;).29 ),)%25&+> %#4*+,2, &)8$+ , 

)!,)$#%2 > 2 B ,2;!%+$#"B "#%2 1$,#%/&2 #(/%)$+,&2 1*B67+,  !2 ,6+,)D$< 

/!1$%/&+> 4)>#;2, ;*  4&/=!#;6/&&  &)1*2;!2, %#4*+,2, &)8$+. 

O (%)!$+.2 %#7#$+ "#%1<!+> (#%$2, O!%)9&+ 4&)5=*+ 4)1$#1B,)&&  

7#&#,2 4)'#%#;6/&& . U> ,1$)&#,*DD$< 4 (%#82*)!$+3&#D "/$#D &),!#*# 

$)&!/%2,,  !2 4&)>#; $<1  (2; %#4,)&$)6/&& " )7# 4),)&$)6/&& ", ) $)!#6 

;*  #'#%#;6/&&  1B;/&, E# (%+5")D$< ()*+,#. O %)42 4&)>#;6/&&  1B;/& 

72*  (%+3)*2, 7#&#,/ 4)'#%#;6/&&  "#6/ #>#(*D,)$+ 9> &)(2,!2*<./", 

!2&.2  !#'# (%+!%2(*DD$< ;# 7/%/'#,+> 1(#%B;. Q)8$#,) (* ") "#6/ 

7B$+ #7"/6/&) 4 (2;,2$% &#'# 7#!B )7# 4 7#!B (%#$+*/6&#9 $/329, 4 "/$#D 

(#(/%/;6/&&  (%#$2!)&& . @ &/#7>2;&+> ,+();!)> (* "B #$#3BD$< 

4)"!&B$+" !2*<./",  !/ "#6&) (/%/"2EB,)$+ 42 =,+;!21$D ;# 1,8 !"/'#;. 

O 7)')$<#> !%)9&)> 1,2$B ,/;/$<1  %#4%#7!) 5.A(2*-&.3.?,(& 34$*:.7 

,+;)*/&&  &)8$#,+> (* " 4 (#,/%>&2 %23#! 2 "#%2,. G#4%#7*/&2 >2"23&2 
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(%/()%)$+ – )71#%7/&$+, !#$%2 B ,+'* ;2 (#%#=!2, )7# %2;+& 

%#4(+*DD$<1  &) 4)7%B;&/&B ,#;&B (#,/%>&D. -71#%7/&$+ (#'*+&)D$< 

&)8$B, )*/, ,1$B(+,=+ 4 &/D , %/)!.2D, %#4!*);)D$< 99, B$,#%DD3+ &#,2, 
 ! (%),+*#, =!2;*+,2 () 2&#;2 72*<= $#!1+3&2, &26 &)8$), %/3#,+&+) >2"23&2 
1(#*B!+, E# 4)*+=)D$<1  B ,#;2 2 , 1,#D 3/%'B 4)7%B;&DD$< 99.  

?#.2*<&21$< 4)1$#1B,)&&  )71#%7/&$2, (#* ')0 , $#"B, E# ,#&+ 

1(%+ D$< (#%B=/&&D &)8$#,#'# =)%B, !#$%+5 (/%/=!#;6)0 

&);>#;6/&&D !+1&D (#,2$%  B ,#;B, 4)7%B;&D0 B47/%/66 , (%+4,#;+$< ;# 

4)'+7/*2 ,#;#(*),&+> $,)%+& 2 ($)>2,. 

?# >2"23&+> %/)'/&$2,,  !2 4)1$#1#,BD$<1  ;*  *2!,2;).29 &)8$+, 

,2;&#1 $<1  ;+1(/%'/&$+ – %/3#,+&+, E# 4&+6BD$< (#,/%>&/,+5 &)$ ' 
&)8$#,#9 (*2,!+, %#47+,)D3+ 99 &) !%)(*+&+. O %/4B*<$)$2 (#!%)EBD$<1  

#7"2&&2 (%#./1+ 4 )$"#18/%#D 2 (%#&+!&/&&  1#& 3&#'# (%#"2&& , ) 

$)!#6 (%+1!#%D0$<1  %#4!*); &)8$+, )*/ (%+ .<#"B  !)1< 3)1$!) &)8$+ $) 

1)"#'# %/)!$+,B 4)*+=)0$<1  B $#,E2 ,#;+ )7# ,+();)0 &) ;&#. O .<#"B 

,+();!B .2 "/$#;+ "#6B$< 4)1$#1#,B,)$+1< *+=/ , ;/ !+> /!#*#'23&+> 

B"#,)> 2 4) #71$),+&, E# 4)'%#6BD$< 72*<= $ 6!+"+ &)1*2;!)"+. 

:/%1(/!$+,&+", >#3) B 7)')$<#> ,2;&#=/&& > (%#7*/")$+3&+" 

"/$#;#" &/5$%)*24).29 &)8$#(%#;B!$2,, E# (#$%)(+*+ B ,#;B, 0 

B.*+*!.?,(@ 34$*:. R1&BD$< $%+ #1&#,&2 &)(% "+ 4)1$#1B,)&&  .<#'# 

"/$#;B:  

 ! %4)C(@ ,1%)D3 – ./ #3+E/&&  4) ;#(#"#'#D %#1*+&, !#$%2 
4)1,#DD$< ;/ !2 4)7%B;&D,)*<&2 %/3#,+&+, E# "21$ $<1  B ,#;2, , 

$#"B 3+1*2 2 ,B'*/,#;&2. A)1$#1B,)&&  .<#'# "/$#;B (%+&.+(#,# 

"#6*+,/ ;*  72#*#'23&#9 &/5$%)*24).29 &)8$#,"21&+>, &)(%+!*); 

7)*)1$&+> ,#; , )!,)$#%2 > (#%$2,; 

 ! :);!(@ ,1%)D3 – (#=B! 2 ;#1*2;6/&&  6+,+> #%')&24"2,, 4;)$&+> 

B*#,*D,)$+ 2 (/%/%#7* $+ 4)7%B;&D,)*<&2 %/3#,+&+, , (/%=B 3/%'B 

,B'*/,#;&2. @ .<#"B (*)&2 &)572*<=#D B,)'#D 72#*#'2, 

!#%+1$BD$<1  "#*D1!+, 2 4#!%/") "2;29. @+,3/&&  (%#./12, 9> 

6+$$0;2 *<&#1$2 (#!)4)*#, E# "#*D1!+ ,+!#&BD$< ,/*+!B %#7#$B 4 
82*<$%B,)&&  ,#;+. C)!, !%B(&+5 "#*D1! "#6/ (%#(B1$+$+ 3/%/4 
1/7/ ;# 70 * ,#;+ 4) ;#7B. :%#7*/") (#* ')0 , (#=B!B $)!+> ,+;2, 

"#*D1!2, $) 2&=+> 6+,+> 21$#$ 2 .2*/1(% "#,)&# 9> ,+!#%+1$#,B,)$+ 

;*  #3+E/&&  ,#;+ ,2; 4)7%B;&D,)*<&+> %/3#,+&; 

 ! $)4$.@ ,1%)D3 – (#=B! )&)/%#7&+> 7)!$/%25,  !2 , B"#,)> %23!+ 

)7# "#%  "#'*+ 7 =,+;!# %#4"&#6B,)$+1  &) ,B'*/,#;& >,  !2 
(*),)D$< )7#  %#43+&/&2 B ,#;2, 2 (/%/%#7*D,)$+ 9> B !#%+1&2 )7# 

&/5$%)*<&2 ;*  '2;%#18/%+ %/3#,+&+. 

R1$#$&# 4&+4+$+ 4)7%B;&/&&  )$"#18/%+ ,2;(%).<#,)&+"+ ')4)"+ 

"#6*+,# , %)42 4)1$#1B,)&&  72*<= “3+1$+>” ,+;2, ()*+,). H;&)!, 1B3)1&2 
$%B;&#E2, (#,’ 4)&2 4 ,*)1$+,#1$ "+, #$%+")&& " $) ,+!#%+1$)&& " 

&#,+> ,+;2, ()*+,), E# %#4'* ;)D$<1  1$#1#,&# ),$#"#72*<&#'# $) 
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"21<!#'# $%)&1(#%$B, &/ ;#4,#* D$< ,,)6)$+ 72*<=21$< 4 &+> %/)*<&+"+ , 

&)57*+6325 (/%1(/!$+,2. -&)*#'23&+5 ,+1&#,#! "#6&) 4%#7+$+ 2 E#;# 

4)1$#1B,)&&  ;*  %B>B 1B;/& /*/!$%#/&/%'29. G)4#" 4 $+" ;*  &/,/*+!+> 

%23!#,+> 1B;/& ,&B$%2=&<#"21<!#'# #7#%#$B $+(B “%23!#,+5 $%)",)5” 

,+!#%+1$)&&  /*/!$%#$ '+ ,2; )!B"B* $#%2, $/>&23&# %/)*<&/, >#3) $)!/ 

%2=/&&  (#!+ E# /!#&#"23&# &/ ;#.2*<&/. 

ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  

1. V!B %#*< ,2;2'%)D$< #!%/"2 ,+;+ $%)&1(#%$B B (/%/,/4/&&2 ,)&$)62, 

$) ()1)6+%2,? 

2. Q),/;2$< !*)1+82!).2D ;,+'B&2, ,&B$%2=&<#'# 4'#% && . 

3. V! ,(*+,)0 4)*24&+3&+5 $%)&1(#%$ &) 1!*);#,2 ;#,!2** ? 

4. Q),/;2$< 4)>#;+ 7#%#$<7+ 24 4)7%B;&/&& " &),!#*+=&<#'# 

1/%/;#,+E) 4)*24&+3&+" $%)&1(#%$#". 

5. A)  !+"+ (#!)4&+!)"+ !*)1+82!BD$< ),$#"#72*2?  

6. Q),/;2$< !*)1+82!).2D ),$#"#72*<&+> ;#%2'. 
7. V!2 =!2;*+,2 ,+!+;+ &)572*<= >)%)!$/%&2 ;*  ),$#"#72*<&+> 

;,+'B&2,?  

8. L!*); 2 >)%)!$/%+1$+!) ,2;(%).<#,)&+> ')42, ;,+'B&2, ,&B$%2=&<#'# 

4'#% && . 

9. V!2 (/%/,)'+ 2 &/;#*2!+ !)%7D%)$#%&+> 2 ;+4/*<&+> ;,+'B&2,. 

10. M* >+ ,;#1!#&)*/&&  ;,+'B&2, ,&B$%2=&<#'# 4'#% && . 

11. -*<$/%&)$+,&2 ,+;+ ()*+,) $) /&/%'29 ;*  ?@A. 

12. M!2;*+,+5 ,(*+, &) ;#,!2**  ),$#"#72*<&#'# $%)&1(#%$B.  

13. @!)62$< 4)>#;+ 7#%#$<7+ 24 =!2;*+,+" ,(*+,#" &) ;#,!2**  

),$#"#72*<&#'# $%)&1(#%$B. 

14. @#;&+5 $%)&1(#%$, 5#'# #1&#,&2 /*/"/&$+ $) 9> >)%)!$/%+1$+!+. 

15. V!2 =!2;*+,2 ,+!+;+ &)572*<= >)%)!$/%&2 ;*  ,#;&#'# $%)&1(#%$B? 

16. @(*+, ,#;&#'# $%)&1(#%$B &) 4)7%B;&/&&  )$"#18/%&#'# (#,2$% . 

17. @(*+, ,#;&#'# $%)&1(#%$B &) 4)7%B;&/&&  '2;%#18/%+. 

18. A)7%B;&/&&  #!/)&B ,&)1*2;#! ),)%25 &)8$#,+> $)&!/%2,. 

19. V!2 21&BD$< 4)>#;+ 7#%#$<7+ 24 4)7%B;&/&& " ,#;&#'# 7)1/5&B?  

20. V!+5 ,(*+, 3+&+$< ),2).25&+5 $%)&1(#%$ &) ;#,!2** ?  

21. V!2 '#*#,&2 =* >+ 4"/&=/&&  =!2;*+,#'# ,(*+,B ),2).25&#'# 

$%)&1(#%$B &) ;#,!2** ? 

22. @(*+, $%B7#(%#,2;&#'# $%)&1(#%$B &) ;#,!2** . 

23. @(*+, *2&25 /*/!$%#(/%/;)3 &) ;#,!2** . 
24. @(*+, *2&25 /*/!$%#(/%/;)3 &) 1$)& 4;#%#,’  *D;/5.  
25. :/%/%)>B5$/ #1&#,&2 &)(% "!+ 4)1$#1B,)&&  72#*#'23&#'# "/$#;B 

&/5$%)*24).29 &)8$#(%#;B!$2, B ,#;2. 
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10.1. Ñòðóêòóðà ñîö³àëüíîãî êîìïëåêñó 

 !"#$%&'() *!+,%-*. +$/ 0-%(*() 0,%(0 '$ 1!20(3!* 

4!.,!5$1.30$ 0 *1$6'# 3$ '$ 7(338 %95-). :! .*%$5; .!"#$%&'!4! 

*!+,%-*.; 0<!583& 2$*%$5(, ;.3$'!0(, ,#5,1(/+.30$ 0(1!='(>!6 3$ 

'-0(1!='(>!6 .?-1, @! 2$5!0!%&'893& +$3-1#$%&'# 3$ 5;<!0'# ,!31-=( 

%95-) 2 +-3!9 ,#50(@-''8 6< 7(33/0!4! 1#0'8.  !"#$%&'() *!+,%-*. 

!=’/5';/ 4$%;2# ,1!+(.%!0!.3#, @! 0(1!=%893& 3!0$1( '$1!5'!4! 

07(3*;, 3!14#0%9, 41!+$5.&*- <$1>;0$''8 3$ .?-1; ,!.%;4 (1(. 10.1).  

A(.. 10.1.  31;*3;1$ .!"#$%&'!4! *!+,%-*.;  

­®¯°±²³´µ¶ *!+,%-*  

·¸¹º»¼½¾ ¿¹¸ÀÁÂÃÄÅÆ
>80?@38AA5

ÇÈÆ¹Á C/:4@1 ¿Á½ÉÊ»  
C0/7E:4/3/:F2  

Ë CDE  

B ,!=;3!0- 

!=.%;4!0;0$''8  

B .$'#3$1'!-*;1!13'- 

4!.,!5$1.30!  

B !<!1!'$ 25!1!0’8 

B !.0#3$ ) *;%&3;1$  

B ?#2*;%&3;1$ 3$ 

.,!13, 31$'.,!13  

# 20’82!* 

Ë 65$%&'# 
B *$?-  

B 1-.3!1$'(  

B =$1(  

 

Ë !,3!0$  
B 1!251#='$ 

Ë %-4*$  
B ,!%#41$?#>'$  

B ,!1"-%8'!- 

?$8'.!0$  

B +-5(>'$ 

ÌÍÎÏÒÍÏÎÓ ÔÕÖ×ÓØÙÚÕÛÕ ÒÕÜÝØÞÒÔÏß
Ëåãêà ïðîìèñëîâ³ñòü. Ñôåðà ïîñëóã. 
Íåãàòèâíèé âïëèâ íà äîâê³ëëÿ 
ãàëóçåé ñîö³àëüíîãî êîìïëåêñó. 
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:! .*%$5; 4$%;2-) ,1!+(.%!0!.3#, @! 0(1!=%893& 3!0$1( '$1!5'!4! 

07(3*; 0#5'!.83&:  

 ! %-4*; ,1!+(.%!0#.3& (0(4!3!0%8/ 3*$'('(, !584, 02;338 3!@!);  

 ! ,!%#41$?#>'; (51;*;/ 4$2-3(, 7;1'$%(, *'(7*(, 2!F(3();  

 ! ,!1"-%8'!-?$8'.!0; (5$/ ,!.;5, 5-*!1$3(0'; .*;%&,3;1;);  

 ! +-5(>'; (0(1!=%8/ %#*(, 0$3;, +-5(>'- !=%$5'$''8).  

G.'!0'$ >$.3*$ ,1!5;*"#6  '$1!5'!4! 07(3*; 0(1!=%8/3&.8 4$%;28+( 

%-4*!6 ,1!+(.%!0!.3#. H!'$ !<!,%9/ 3-*.3(%&';, F0-)';, F*#18'!-

02;33/0;, <;31!0; 3$ 4$%$'3-1-)';.  
 

10.2. Ëåãêà ïðîìèñëîâ³ñòü  

àáâãä ,1!+(.%!0#.3& =;%! .30!1-'! ; 51;4#) ,!%!0('# XVIII .3., $  

åæçèãá 21!.3$''8 1#2'!0(5#0 4$%;2-) %-4*!6 ,1!+(.%!0!.3# 1!2,!>$%!.8 ; 

éêé .3. A!20(3!* %-4*!6 ,1!+(.%!0!.3# .31(+;0$0.8 0 3!) >$. .%$=*(+ 

ëìíæçîãìï .(1!0(''!6 =$2(, $ 3$*!7 0#5.;3'#.39 +$F('!=;5;0$''8. 

ðñìâìèòó 0(1!='(>() ,!3-'"#$% %-4*!6 ,1!+(.%!0!.3# 0 J*1$6'# 

òôõóöä÷ 483 0(1!='(>(< ,#5,1(/+.30. K$)=#%&F!9 ,#54$%;229 ; %-4*#) 

øëìïçùõìæìùîó / 3-*.3(%&'$, .;+#.'! !=(50# ,1!+(.%!0!.3# 0(4!3!0%893& 

úûüú +2
 3*$'('(,  6 ,$1 ,$'>#F'!-F*$1,-3*!0(< 0(1!=#0, 3 '$)+-';0$''8 

îëçãìîôýòçþ 0(1!=#0, 2,3 ,$1( 02;338 ; ,-1-1$<;'*; '$ !5'; %95(';. 

ÿÒ�������� �	
����
�
���� L1!+(.%!0#.3& 0(1!=%8/ 1#2'# 

îãôòçòç. M$%-7'! 0#5 .(1!0('(, 8*; 0(*!1(.3!0;93& 5%8 "&!4!, 0(5#%893& 

îôãó 4$%;2#: =$0!0'8'$, 0!0'8'$, F!0*!0$, %%8'$, *!'!,%8'!-57;3!0$, 

îëçãìîôýòô. H.# 0!'(, *1#+ %%8'!6, ,!31-=;93& 31;5!0(< 1-.;1.#0 ,-0'!6 

ãæôõó*óãô�ó� (0 "#) 4$%;2# ,-1-0$7'! ,1$"993& 7#'*().  

Gùòìæòì� ?!1+!9 !14$'#2$"#6 0(1!='("30$ 4$%;2-) 3-*.3(%&'!6 

øëìïçùõìæìùîó / *!+=#';0$''8. N-*.3(%&'# *!+=#'$3( ,!/5';93& 3$*# 

ùîôèó� 0(1!='("30$:  !"#$%%" (0(1!='("30! '(3!*), &'()&*+ 

(0(4!3!0%-''8 3*$'('), ,(!-.*(%%" &( +/#+-01%%" &'(%2%. 

3��������  !+4250+*$5&6. L1!+(.%!0#.3& ,!.#5$/ ,-1F- +#."- 2 

æçëì0óîãä 3*$'(' – .-1-5 4$%;2-) 3-*.3(%&'!6 ,1!+(.%!0!.3# J*1$6'( '$ 

òá� ,1(,$5$/ 52%. O$0!0'$ – !.'!0'$ .(1!0('$ 5%8 5-8*(< 0(5#0 0(1!=#0 

îãôòçò #2 5!+#F*$+( .('3-3(>'(< # F3;>'(< 0!%!*!'. L#5,1(/+.30$ 

øëìïçùõìæìùîó ,1$"993& ,-1-0$7'! '$ #+,!13'#) .(1!0('#, 66 '$)=#%&F# 

øóèøëç÷ïùîæô 2'$<!583&.8 ; P-1.!'#, N-1'!,!%#, :!'-"&*;, D(/0#, 

Qáëòóæ��þ, K#*!,!%#, D!1!.3(F-0# 3!@!. 

7������  !+4250+*$5&6. L#5,1(/+.30$ ,1!+(.%!0!.3# ,1$"993& 8* 

òô +#."-0#), 3$* # '$ ,1(0#2'#) .(1!0('# # 0(1!=%893& 7% ;.#< 3*$'(' 

Jãëô�òç. N-<'!%!4#>'() ,1!"-. 0(4!3!0%-''8 3*$'(' 3$ 0(1!=#0 #2 '-6 

øìöçòô÷îñù� 2 !=1!=*( 0!0'( # 0(4!3!0%-''8 ,187#. R* 5!+#F*( 

æçãìëçùîìæä�îñ F3;>'# 3$ .('3-3(>'# 0!%!*'$. K$)=#%&F(+( "-'31$+( 
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âôõäíó / Q-1'#4#0, I;4$'.&*, P$1*#0, G5-.$, I;='(.  H(1!='("30! *(%(+#0 

íìùáëáèýáòá ; D(/0#, Q-1*$.$<, O!4;.%$0#. 

8������  !+4250+*$5&6.  J*1$6'$ 0(1!=%8/ '$3;1$%&'(), F3;>'() 

îô .('3-3(>'() F!0*. K$3;1$%&'# F!0*!0# 3*$'('( 0(4!3!0%893& 2 

óïøìëîòì� .(1!0('(, F3;>'# – 2 0#3>(2'8'!6 0#.*!2(, .('3-3(>'# – 2 

þóïóöòçþ 0!%!*!' +#."-0!4! 0(1!='("30$. E!%!0'(+( "-'31$+( F!0*!0!6 

øëìïçùõìæìùîó / D(60, Q-1*$.(, I;"&*. 

9����  !+4250+*$5&6. L#5,1(/+.30$ ,1!+(.%!0!.3# '$=%(7-'# 5! 

ùçëìæçòç 3!+;, @! 0#5<!5( ,#5 >$. 66 ,-10(''!6 !=1!=*( .3$'!0%83& 80 

æóèùìîãóæ. L1!+(.%!0#.3&  ,1-5.3$0%-'$ *!+=#'$3$+( ; C(3!+(1#, I&0!0# 

îô A#0'!+;, @! ,1$"993& '$ 0%$.'#) .(1!0('#. 

:��������-#;.&+*(  !+4250+*$5&6. L1!+(.%!0#.3& 1!20(0$/3&.8 0 

Gèáùó 3$ P$1*!0#. M +#."-0(< *!'!,-%& 3$ #+,!13'!4! 57;3; 0!'$ 0(1!=%8/ 

�äøãó 3*$'('(, *$'$3(, 1(='# .'$.3#. 

<���������  !+4250+*$5&6. L#5,1(/+.30$ ,1!+(.%!0!.3# 

íô2ïô�îñù� 0(1!='("30!+ 0’82$'(< 3*$'(' 3$ 0(1!=#0 2 '(< (.0-31#0, 

åãôëøáîìã, ,$'>!<, '$3#%&'!6 =#%(2'(). M$%-7'! 0#5 +$3-1#$%#0, @! 

æçãìëçùîìæä�îñù�, 31(*!3$7 =;0$/ =$0!0'8'(), 0!0'8'(), F!0*!0(). 

Kô20óõñåó 31(*!3$7'# ,#5,1(/+.30$ ,1$"993& ; D(/0#, Q-1'#0"8<, P$1-

ãìæó, I&0!0#, G5-.#. 
Gîýá, =#%&F; >$.3('; ,#5,1(/+.30 ;.#< 4$%;2-) 3-*.3(%&'!6 

øëìïçùõìæìùîó .*!'"-'31!0$'! ; D(/0#, P$1*!0#, G5-.# 3$ I&0!0#. 

8�� ��  !+4250+*$5&6. L#5,1(/+.30$ ,1!+(.%!0!.3#  ,1(.;3'# 

ïô2ýá 0 ;.#< !=%$.'(< "-'31$< J*1$6'(, 66 ,1!5;*"#/9 / 4!3!0() !584. J 

�ó2 4$%;2# 2$5#8'# ,-1-0$7'! 7#'!># 31;5!0# 1-.;1.(. 

!"#$%&%')+ )*&$+$)%!##( ,-(.'. H!%!*'$ 0(*!1(.3!0;93& 5%8 

æçëì0òç�îæô 3*$'(',  *$'$3#0 3$ #'F(< +$3-1#$%#0, 0!'( =;0$93& 

���,���-�. 3$ 52%&1&2>%$. K$3;1$%&'# 0!%!*'$ =;0$93& 1!.%(''!4! 3$ 

îæôëçòòìâì ,!<!57-''8. S# 0!%!*'$ .,%#3$93& ; '(3*(, 2 8*(< '$ 

îãô�ñãçþ 0-1.3$3$< 0(1!=%893& ,!%!3'$ 3*$'('(.  

Kô2øìåçëáòóåá 0!%!*'! 30$1(''!4! ,!<!57-''8 – "- !0->$ 0!0'$. 

Rãóùîñ 0!0'8'(< 3*$'(' 2$%-7(3& 0#5 ,!1!5( 30$1('. T!0* – ,1!5;*3 

ýçîî÷èó�õñòìùîó 4;.-'("& +-3-%(*$ F!0*!,185$. L-1F '#7 ,-1-30!-

ëçîçùñ '$ +-3-%(*$, 4;.-'("# ,%-3;3& .,-"#$%&'() *!*!', 8*() 

ùãõôèô÷îñù� 2 '-,-1-10'!6  F!0*!0!6 '(3*( 2$05!07*( 5! 1,5 *+. K$ 

åìæãìæçöòçþ ,%$'3$"#8< "# *!*!'( 1!2,%#3$93& 5! 2$*#'>-''8 6< 

*ìëïäæôòò�. 

Oôâôîì 0!%!*!' !5-17;93& 2 1!.%('. J *!1!=!>*$< =$0!0'(*; 

ïóùîçîñù� =$0!0'8'- 0!%!*'!. :7;3, .(2$%& # ,185(0! – +#"'# 0!%!*'$, 2 

�ãçþ 1!=%83& +!3;2*( 3$ *$'$3(. L$1;.('; !5-17;93& 2# .3-=%!0(< 

æìõìãìò %&!';. 

Láëåá F3;>'- 0!%!*'! (0#.*!2'-) =;%! !5-17$'! '$ ,!>$3*;  

éé .3. 2 "-%9%!2(, 0(4!3!0%-'!6 1!2>('-''8+ 5-1-0'!6 *$F*( 0 %;2#. 
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Lóùõ� !=1!=*( .;+#F# <#+#>'(+( 1-$4-'3$+( ;30!19/3&.8 0'82*$ 

èëôâõçùîô +$.$, 8*; ,1!3(.*;93& >-1-2 51#='# !30!1( ; 0$'';, '$,!0'-'; 

ùóëöôòì� *(.%!3!9. J 1-2;%&3$3# ;30!19/3&.8 +#"'- 0#.*!2'- 0!%!*'!, 

ùþìýá '$ F!0*. M# F3;>'!4! F!0*; 0(4!3!0%893& !584.  ('3-3(>'# 

æìõìãòô, 8* '-)%!', ,!%#-?#1'# ) $*1(%!0# 0!%!*'$ – ,1!5;*3( <#+#>'!6 

øáëáëì0ãç '$?3(. S# 0!%!*'$ 2$ =$4$3&+$ ,!*$2'(*$+( .<!7# '$ 

øõôùîïôùä. 

ðçòîáîçöòó 0!%!*'$ >$.3! +#"'#F# 2$ '$3;1$%&'#. M# .('3-3(>'(< 

îãôòçò F(93& !584, 8*() '- +'-3&.8, 3$*!7 1!=%83& *$'$3(, +!3;2*( # 

ãçõçïç. 

Oôæìæò�òó 0!%!*'$ ,-1-30!1993&.8 '$ 3!'*; ,187; ; 1-2;%&3$3# 

øë�èóòò�. H$%*( # 0!1.;0$%&'# +$F('( 1!21#0'993& 3$ 1!25#%893& 

0ôæìæò�òó 0!%!*'$, 8*# ,!3#+ .*1;>;93&.8 0 ,$.+$. L$.+$ 1!2384;93&.8 

æôõãôïç # '$+!3;93&.8 '$ =!=#'(, ;30!199>( ,187; (1(.. 10.2). 

A(.. 10.2. H(1!='("30! ,187#: 
1– -(*+*%"%( 4(5(; 2 – *(0'2, #0"  !+/!$*%?*(%%" *+0+'+%; 3 – *+!5.*(06%$  41@(%$/42 

 1!1&*+!1%%" *+0+'%( %(  (54(; 4 – !+/#$06%2'2; 5 – *(0'2 #0" !+/&"A.*(%%"  (54(; 

 6 – -+-$%2  #0"  %(4+&.*(%%"   (54(; 7 – -+-2%2  #0" !+/&"A.*(%%"   (54(;   

8 – -+-2%2 #0" %(4+&.*(%%"  !";$. 

8�.���� 3$ */.&&B*( ,1!+(.%!0!.3#. L#5,1(/+.30$ ,1!+(.%!0!.3# 

íô2ïô�îñù� !=1!=*!9 '$3;1$%&'(< F*#1, 0(1!=%893& F3;>'# 2$+#''(*( 

åãóëç, $ 3$*!7 F(93& 2 '(< 1#2'!+$'#3'# 0(1!=( (!584, 02;338, 1;*$0(>*(, 

ùäïãç 3!@!).  G.'!0'# ,#5,1(/+.30$ 1!23$F!0$'# ; D(/0#, I;4$'.&*;, G5-.#, 

àñæìæó, U(*!%$/0#, M$,!1#77#. 
Gùòìæòô .(1!0('$ 5%8 ,1!+(.%!0!.3# – ,1(1!5'$ F*#1$ .0#).&*(<, 

èçãçþ # +!1.&*(< 30$1('. T(1!*!4! ,!F(1-''8 '$=;%! 0(*!1(.3$''8 '!0(< 

ùçòîáîçöòçþ +$3-1#$%#0, 5! 8*(< '$.$+,-1-5 0#5'!.83& F3;>'; F*#1;, 1#2'# 

âäïç, ,$1;.('; # 0#5,!0#5'# 3*$'('(. M !=1!=%-'!6 F*#1( 0(4!3!0%893& !584, 

åìëòì-.#5-%&'# 3$ 1#2'!+$'#3'# 4$%$'3-1-)'# 0(1!=( T*#1$ F(1!*! 

1

/
                3 

4 5

6

;

=
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æçãìëçùîìæä÷îñù� ; 1#2'(< 4$%;28< +$F('!=;5#0'!6 ,1!+(.%!0!.3# 5%8 

æçâìîìæõáòò� 1#2'(< 5-3$%-) # ;@#%&'90$>#0.  

C,�����  !+4250+*$5&6. K$)0#5!+#F# <;31!0# ?$=1(*( ,1$"993& 0 

Væôòì-W1$'*#0.&*; 3$ P$1*!0#, 5- 0(4!3!0%83& 0(1!=( 2 '$3;1$%&'!4! 3$ 

åîäöòìâì <;31$. 

D�������� ��  !+4250+*$5&6 0(1!=%8/ =-2%#> ,!=;3!0(< 51#='("&: 

Xäèíçãç, 4!%*(, ,$1$.!%&*(, ,!8.(, 0’82$%&'# .,("# 3!@!.  

10.3. Ñôåðà ïîñëóã 

Mòôöòä ;0$4; 0 J*1$6'# ,1(5#%893& 1!20(3*; 5,1!2  +50.A: !.0#3#, 

ãäõñîäëó, !<!1!'# 25!1!0’8, ?#2*;%&3;1# # .,!13;, 7(3%!0!-*!+;'$%&'!+; 

îô ,!=;3!0!+; 4!.,!5$1.30;.  

>ì 2$*%$5#0 +5*$&2 '$%-7$3& 2$4$%&'!!.0#3'#, 0->#1'# (2+#''#), 2$!>'# 

åãìõç, #'3-1'$3(, ,1!?3-<;>(%(@$, 3-<'#*;+(, 0(@# '$0>$%&'# 2$*%$5(, 

èìåãóõñòó 2$*%$5(, 5(38># =;5('*( 3!@!.  

Hôýõçæä 1!%& ; .!"#$%&'#) .?-1# 0#5#41$93& 2$*%$5( '.06&.!2: 

îáôîëç, +;2-6, =#=%#!3-*(, *#'!3-$31(, *%;=( 3$ #'.  

ðçùîáïä 2$*%$5#0 +@+!+%2 /#+!+*’", ,$/'.06&.!2 $ 5 +!&. 

ùøë�ïìæôòì '$ ,1!?#%$*3(*; 2$<0!190$'&, 2$%;>-''8 '$.-%-''8 5! 

æáèáòò� 25!1!0!4! .,!.!=; 7(338, 0#5'!0%-''8 25!1!0'8 3$ $*3(0'!4! 

æóèøìöçòãä '$.-%-''8.  

E������-'+4.%(06%$ 3$  +-.&+*$  +50.A2 .,1(893& ,#50(@-''9 

ãäõñîäëç ,!=;3;, 2+-'F-''9 +$.F3$=#0 3$ 31;5!+#.3*!.3# 5!+$F'&!4! 

âìùøìèôëùîæô. H.# "# 2$*%$5( +$93& =;3( +$*.(+$%&'! '$=%(7-'(+( 5! 

ùøìýçæôöô.  
Lóèøëç÷ïùîæô 7(3%!0!-*!+;'$%&'!4! 4!.,!5$1.30$ J*1$6'( 4!%!0'(+ 

öçòìï 2$=-2,->;93& '$.-%-''8 3$ #'F(< .,!7(0$>#0 ,!.%;4$+( 2 ,(3'!4! 

æìèìøìùîôöôòò� 3$ 0!5!0#50-5-''8 0 5!.3$3'&!+; !=.82# # '$%-7'!6 8*!.3#. 

Sáòîëôõóíìæôòçï 0!5!,!.3$>$''8+ ; 2004 1!"#
1
 =;%! 2$=-2,->-'! 

òôùáõáòò� 0.#< +#.3 *1$6'(, 783 .-%(@ +#.&*!4! 3(,; (88% 0#5 2$4$%&'!6 6< 

ãóõñãìùîó), 6490 .#%&.&*(< '$.-%-'(< ,;'*3#0 (23%). S-'31$%#2!0$'(+( 

ùçùîáïôïç *$'$%#2$"#6 2$=-2,->-'# 432 +#.3$ (95%), 497 .-%(@ +#.&*!4! 

îçøä (56%) 3$ 813 .#%&.&*(< '$.-%-'(< ,;'*3#0 (3%). 

Qáëáí 5-?#"(3 ,!3;7'!.3-) ,!'$5 ,!%!0('; +#.3 (56,3%) 2 

òôùáõáòò�ï ,!'$5 100 3(.. 2$=-2,->;0$%!.& ,(3'!9 0!5!9 2$ 41$?#*!+. 

Môâôõñòô ,1!387'#.3& *!+;'$%&'(< 0!5!,1!0#5'(< +-1-7 .3$'!0(3& 

úú? 3(.. *+, 2 8*(< 37 3(.. *+, $=! 33% 2'$<!583&.8 0 $0$1#)'!+; .3$'# # 

øìîëá0ä�îñ 2$+#'(. M$4$%&'$ ,1!387'#.3& *!+;'$%&'(< +-1-7 *$'$%#2$"#6 

@ 46 3(.. *+, 2 '(< 5! $0$1#)'(< 0#5'!.83& 13 3(.. *+ $=!. +$)7- 29 

æóèùìîãóæ. H!5'!>$. '-1$"#!'$%&'# 0(31$3( 3$ 031$3( ,(3'!6 0!5( 0 

                                           
1 U$3-1#$%( 5!,!0#5# ,1! .3$' '$0*!%(F'&!4! ,1(1!5'!4! .-1-5!0(@$ J*1$6'( ; 2004 1!"#. 
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íìæòóåòóþ +-1-7$< ,-1-0(@;93& 31%, $ 0 !*1-+(< +#.3$< 0!'( # 3!4! 

0óõñåá. 
F�����A. �� A+5 +#(!5&*+ 2$5!0!%&'8/ ,!31-=( %95('(, @! ,!0’82$'# 

óí !25!1!0%-''8+, 0#5,!>('*!+ 3$ 2+#.3!0'(+ ,1!0-5-''8+ >$.; 0 ,-1#!5 

èìíæóõõ�. H!'( !<!,%993& +-1-7; .$'$3!1#60, ,1!?#%$*3!1#60, ,$'.#!'$3#0, 

0ôí 0#5,!>('*; 3$ 3;1(2+;. K$)=#%&F(+( ,1(1!5'!-1-*1-$"#)'(+( 

ëô2ìòôïç 0 J*1$6'# / D1(+, D$1,$3(, L1(>!1'!+!1’8 # L1($2!0’8.  

Näëçùîóæ 2$075( ,1(0$=%993& *;%&3;1'!-#.3!1(>'# "#''!.3# D(/0$, 

Qáëòóâìæô, I&0!0$, L!%3$0@('(, Q-1'#0"#0, D$+’8'"8-L!5#%&.&*!4! 3$ #'F(< 

ïóùî. 

BIPTP UWYZ[\]^\_ ]`a\] ^Z bc]deaaf YZaghW_

ñcieZaj^cYc dck`aWdñg

G.!=%(0#.39 %-4*!6 ,1!+(.%!0!.3# / 0#5.;3'#.3& 2'$>'(< 

2$=1;5'-'& ,!0#318 #'-13'(+( 1->!0('$+(, 3!+; ,#5,1(/+.30$ 1!2-

+#@;93& ; +-7$< 2!'(, ,1(2'$>-'!6 5%8 2$=;5!0(.  

K$  $# !2B45&*(@ -(*+*%"%+G, 06%"%+G, *+*%"%+G  !+4250+*+5&$ 

0('(*$93& 2$=1;5'-''8 ,!0#318 ,(%!+ ,#5 >$. 31$'.,!13;0$''8, .!1-

3;0$''8, !=1!=%-''8 .(1!0('(. K$ ?$=1(*$< ,-10(''!4! !=1!=%-''8 

.(1!0('( ;30!19/3&.8 +#'-1$%&'() ,(%, @! ,-1-0$7'! .*%$5$/3&.8 2 

>$.3!>!* X1;'3;. K$ 0!0'8'(< # %&'8'(< ,#5,1(/+.30$< ;30!19/3&.8 

!14$'#>'() ,(%. D!'"-'31$"#8 ,(%; ; .!13;0$%&'(< # >-.$%&'(< "-<$< 

=$0!0'8'(< 0(1!='("30 .3$'!0(3& 2-16 +4/+
3
, $ ; 3*$"&*(< # ,185(%&'(<  

2-8 +4/+
3
. 

Y'$%#2 0#5.!3*!0!4! # ?1$*"#)'!4! .*%$5; ,(%; ,!*$2$0, @! 5%8 

!>(@-''8 2$,(%-'!4! ,!0#318 31-=$ 2$.3!.!0;0$3( ,(%!0%!0%90$>#, 8*# 

+$93& -?-*3(0'#.3& !>(@-''8 0#5 80 5! 99 0#5.!3*#0. S- "(*%!'( # 0!%!4# 

,(%!0%!0%90$>#. G.!=%(0#.39 %-4*!6 ,1!+(.%!0!.3# / 0#5.;3'#.3& 2'$>'(< 

2$=1;5'-'& ,!0#318. 

8'$!"%+-*/.&&B*(  !+4250+*$5&6 ,#.%8 3-*.3(%&'!6 / 

'$)0$7%(0#F!9 ,#54$%;229 %-4*!6 ,1!+(.%!0!.3# #  !5'#/9 2 !.'!0'(< 

2$=1;5'90$>#0 '$0*!%(F'&!4! .-1-5!0(@$. G.'!0'() 3-<'!4-''() 3(.* 

0!'$ >('(3& '$ 0!5'# .-1-5!0(@$.  3#>'# 0!5( +#.383& 0!0';, *1!0, 7(1(, 

.;%&?$3(, .;%&?#5(, <%!1(5(, %;4(, *(.%!3( 3!@!. 

G.$5 .3#>'(< 0!5 F*#18'(< ,#5,1(/+.30 0#5=;0$/3&.8 2$ '$80'!.3# 

0-%(*!6 *#%&*!.3# 2$0(.%(< 1->!0('. J '&!+; +#.383&.8 <1!+, 7(1, 

.;%&?$3(, .;%&?#5(, =$*3-1#$%&'# # =#!%!4#>'# 2$=1;5'90$>#. Q-1-2 

,1(.;3'#.3& 0-%(*!6 *#%&*!.3# 0$7*!!*(.'90$'(< !14$'#>'(< 1->!0(' 

.3#>'# 0!5( +!7;3& 2$4'(0$3(.  

M$=1;5'-''8 5!0*#%%8 0#5 5#8%&'!.3# &!2'+&(;%+G  !+4250+*+5&$ 

,!%84$/ ; '$80'!.3# 50!< ,!3!*#0 2$=1;5'90$%&'(< 1->!0(': 
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 ! &+'52>%+A+ – 2’80%8/3&.8 0'$.%#5!* ?$1=;0$''8 3$ !=1!=%-''8 

0(.!*!*!'"-'31!0$'!4! ,1!5;*3;;  

 ! %1&+'52>%+A+ – ,1!"-. +-1.-1(2$"#6.  

J .3#>'(< 0!5$< +#.3(3&.8 =%(2&*! 20 0(5#0 2$=1;5'90$%&'(< 

*!+,!'-'3#0. D!'"-'31$"#8 6< >$.3! ,-1-0(@;/ 5!,;.3(+# '!1+(, 3!+; 

'-!=<#5'- ,!,-1-5'/ !>(@-''8 .3!*#0 0#5 ?$1=(. G.$5 .3#>'(< 0!5 

31(*!3$7'(< *!+=#'$3#0 .30!19/3&.8 ; ?$1=;0$%&'!-!25!=%90$%&'(< 

"-<$<. N$+ +#.383&.8 1!2>(''# # '-1!2>(''# .;+#F# – "- 4$'>#1’8, 0!%!*'$, 

2F(3$ F%#<3$, 0!%!..8, ?$1=$. Y%- 4!%!0'# 2$=1;5'90$># – "- 1!2>('( 2 

*(.%!3!9,  0(.!*!+!%-*;%81'# ,1-,$1$3(. G.$5 2$)+$/ 1% 2$4$%&'!4! 

!=’/+; 0!5(, 8*; !>(@;93&. 

H$# !2B45&*( @.&!+*+G  !+4250+*+5&$ ,#5 >$. 0(>('*( 3$ 

?$1=;0$''8 <;31$  2$ 1#* ,!31-=;93& 9 +%' +
3
 0!5( # 0(31$>$93& 1#2'(< 

<#+#>'(< 1->!0(' 3$ .,!%;* 5! 100 3(.. 3!''. G.'!0'() '$,18+ 

#'3-'.(?#*$"#6 !=1!=*( F*#1( ,!%84$/ ; 2$.3!.;0$''# =#%&F 

*!'"-'31!0$'(< 3-<'!%!4#>'(< 1!2>(''(*#0 # .;<(< 1-$4-'3#0, @! 

1!2>('893&.8 ; *$,#%81$< .(1!0('(. O#%&F -?-*3(0'(+ ,1!"-.!+ / 

0(>('*$ # ?$1=;0$''8 <;31$ 0 !14$'#>'(< 1!2>('$<, =-2 0!5(. N!*.(>'#.3& 

.3#>'(< 0!5 ; <;31!0!+; 0(1!='("30# 2;+!0%9/3&.8 '$80'#.39 ; '(< 

F-.3(0$%-'3'!4! <1!+; =$10'(*#0 3$ ?!1+$%#';.  

Kô  $# !2B45&*(@ ;2&0+*+-'+4.%(06%+A+ '+4 01'5.
2
 ,1(=%(2'! 40 

æóèùìîãóæ #.';9>(< !>(.'(< ,!3;7'!.3-) ,!31-=;93& 0#5'!0%-''8 $=! 

æèìùãìòôõáòò� 2 +-3!9 0(*!'$''8 0(+!4 .3$'5$13#0 8*!.3# 0!5(. 

Mòôöòô >$.3('$ ,#52-+'(< 0!5 '- ,1!<!5(3& !>(@-''8 # '- 

æóèøìæóèô÷ .3$'5$13$+ 8*!.3# 0!5(. H Y03!'!+'#) A-.,;=%#"# D1(+, 0 

>ìòá�ñãó2, I;4$'.&*#), P-1.!'.&*#), P+-%&'("&*#), G5-.&*#), D(60.&*#) 

îô 5-8*(< #'F(< !=%$.38< '-+$/ $%&3-1'$3(0'(< 57-1-% 0!5!,!.3$>$''8 # 

áãìòìïóöòì ,1()'83'(< 3-<'!%!4#) 5%8 !>(@-''8 0!5( !*1-+(< 

æìèìíô0ìëóæ. 

Qáîæáëîô >$.3('$ 0!5!,1!0#5'(< !>(.'(< .,!1;5 # *!7'$ ,'83$ 

òôùìùòô .3$'"#8 (; 0$13#.'!+; 0(1$2#) 0#5,1$"90$%( '!1+$3(0'() 3-1+#' 

ôïìëîçíô�ó�. W$*3(>'! $+!13(2!0$'! ,!%!0('; '$.!.'(< $41-4$3#0, 2 8*(< 

lm 0#5.!3*#0 ,!31-=;/ 2$+#'(. D1(3(>'$ .(3;$"#8 2# .3$'!+ -*.,%;$3$"#6 

ãôòôõóíô�ó2òçþ *!%-*3!1#0 .*%$%$.8 ; D(/0#, Q-1'#4!0#, I&0!0#, 

nóëìæìâëôèó, :'#,1!,-31!0.&*;, D-1>#, A#0'!+;, P-1.!'#, R%3#, 

ðáæôùîìøìõó 3$ #'F(< +#.3$< J*1$6'(. 

 

                                           
2 O#%&F 5-3$%&'! ,1!=%-+( # $%&3-1'$3(0( CDE 1!24%8';3! 0 !*1-+!+; 1!25#%# "&!4! 

,#51;>'(*$. 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  
 

1. R*; 1!%& 0#5#41$/ .!"#$%&'()  *!+,%-*. ; 2$4$%&'!+; 1!20(3*; 

4!.,!5$1.30$ J*1$6'(? 

2. K$*1-.%#3& .31;*3;1'; .<-+; .!"#$%&'!4! *!+,%-*.;.  
3. R*# 4$%;2# 0(1!='("30 '$%-7$3& 5! %-4*!6 ,1!+(.%!0!.3#? 

4. R*() '-4$3(0'() 0,%(0 4$%;2-) .!"#$%&'!4! *!+,%-*.; '$ 5!0*#%%8.  

5. R*$ 4$%;2& %-4*!6 ,1!+(.%!0!.3# >('(3& '$)'-4$3(0'#F() 0,%(0 '$   

5!0*#%%8 # 0 >!+; 0#' ,1!80%8/3&.8? 

6. R*# 2$=1;5'90$%&'# 1->!0('( +#.383& .3#>'# 0!5( F*#18'(< 

,#5,1(/+.30? 

7. R*# 1->!0('( +#.383&.8 0 !.$5# .3#>'(< 0!5 31(*!3$7'(< *!+=#'$3#0? 

8. R*(+( 2$=1;5'90$%&'(+( 1->!0('$+( 2;+!0%9/3&.8 3!*.(>'#.3& 

.3#>'(<  0!5 ; <;31!0!+; 0(1!='("30#?  

9. G*1-.%#3& .31;*3;1; .?-1( ,!.%;4. 

10. R*() '-4$3(0'() 0,%(0 .?-1( ,!.%;4 '$ 5!0*#%%8?  
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Ðopqrs tt

Áuvwxyz{|}~ ����zy��
 

 

11.1. Çàãàëüíà ñòðóêòóðà áóä³âåëüíîãî êîìïëåêñó  
 

 !"#$%&'()* +,-.&%+/ –  ! "#$%&' ()*+,-$*.*-/0, 12# 3 4#&*5 6$1 

!2*7*+087*"* /# 7#%2*.*-/!97087*"* )*&.,/2% .-09 -2$#6*.,9 !2*7*+02, 

6!):#.,. ;0.!7' )*&.,/2% 4%60.7, /.# -.068,/' ()* !2*7*+087,< )*&.,/*2 

2)#=7, /# )0.!7' :,//1 == 7#-!$!771. 

>*+($!2- -2$#6#3/'-1 &  ()*+,-$*.*-/0 4%60.!$'7,9 +#/!)0#$0. 0 
.$#-7! 4%60.7, /.# (),-. 11.1). 

���. 11.1. ?/)%2/%)# 4%60.!$'7*"* 2*+($!2-% 

����������� +,-.&%+/ 

�������������  !"#$%&'()2 

-31%0#3&#$ 

����� ��¡  $)0, ()41$,

¢��£¡� -31%0#3&) 

¤ 2!)#+0870 ( !"$#, ($,/2#, /)%4,, 8!)!(, 1  

/# 07.) 

@ .’1:%80 (2)!<6#, .#(7*, "0(-,  !+!7/ /# 07.)  

@ 4!/*770 (4!/*7 AB>)  

@ #&4!-/* !+!7/70 (C,D!), /)%4,, (#7!$0)  
@ 07C0 (-2$*, C(#$!),, D#)4,, $07*$!%+ /# 07.)

¥¦§¨- 

:;<=>?;87

¤ 6*C2, 

@ 4#$2, 

@ ")#70/  
@ +#)+%)  

@ .#(712  

@ $#4)#6*),/  
@ "#4©ª /# 07. 

«¬­’@A? 

������¡� -31%0#3&) 

Ç®¯®°±²® ³´µ¶·´¶µ®
áóä³âåëüíîãî êîìïëåêñó. 
Ïðîìèñëîâ³ñòü áóä³âåëüíèõ 
ìàòåð³àë³â. Áóä³âíèöòâî. 
Çàãàëüí³ â³äîìîñò³. Áóä³âåëüíèé 
òåõíîãåíåç íà ñó÷àñíîìó åòàï³. 
Çàõîäè áîðîòüáè ç³ øê³äëèâèì 
âïëèâîì áóä³âåëüíîãî êîìïëåêñó  
íà äîâê³ëëÿ 
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¸¸¹º¹ Ïðîìèñëîâ³ñòü áóä³âåëüíèõ ìàòåð³àë³â 

E F2)#=70 .,)*47, /.* 4%60.!$'7,9 +#/!)0#$0. 7#4%$* (*)0.717* 

.,-*2*"* )*&.,/2% &#.612, 7#1.7*-/0 &7#87*= -,)*.,77*= 4#&, /# 
"*-(*6#)-'2*+% *-.*3775 /!),/*)0=. 

G06(),3+-/.# ()*+,-$*.*-/0 .,)*4$15/' ()*6%2 05 12 &  !"!#$%"& 

'()*!+(,+- (2#+’170, $0-*.0), /#2 0 &0 .)/0%"& (2!)#+0870, +07!)#$'70 
.’1:%80, 4!/*770, #&4!-/* !+!7/70, -2$* /*H*). E,)*47, /.* 4%60.!$'7,9 

+#/!)0#$0. 3 7#<.#:$,.0C*5 -2$#6*.*5 4%60.!$'7*"* 2*+($!2-%. 

G)*+,-$*.0-/' 4%60.!$'7,9 +#/!)0#$0. +#3 4#"#/*"#$%&!.,< 9#)#2/!) 0 
*4’367%3 "#$%&0 6*4%.7*= ((),)*67,< 2#+07' /# 7!)%670 +#/!)0#$,) /# 
(!)!)*47*= ()*+,-$*.*-/0 (#&4!-/* !+!7/70 .,)*4,, &40)7,< &#$0&*4!/*7 

/# 07.), # /#2*: &+0C#70 (06"#$%&0, 120 *4’367%5/' 6*4%.#771 /# (!)!)*42% 

-,)*.,7, < +#/!)0#$0.. ?(! ,D02% ()*+,-$*.*-/0 4%60.!$'7,9 +#/!)0#$0. 

.,&7#8#3 H! < /#2# == *-*4$,.0-/', 12 C,)*2,< -(!2/) .&#3+*&#+077*-/0 
()*6%2 0= (4!/*770 .,)*4, +*:7# &#+071/,  !"$17,+,, #&4!-/* !+!7/70 – 

+!/#$!.,+, /*H*). 

»�¼½¾¼�¿� (),7 ,(#+, )*&+0H!771 "#$%&!< ()*+,-$*.*-/0 
ÀÂÃÄ¾ÅÆÈ¼�É +#/!)0#$0. 3 #!+1%)(2+3 %( 4"!#-"%/ 0 %( 4 #5"-(0( 

Ê/#4$. 11.1). 

J#4$, 1 11.1 

09B:?C=AA@ D;8EB=F G>9:7H89I9H<? JEK?I=8LA7M :;<=>?;8?I 

 

K# /!),/*)0= F2)#=7, (06(),3+-/.# 4%60.!$'7*= 076%-/)0= )*&+0H!70 
+#<:! )0.7*+0)7*, & 7#<40$'C*5 2*7 !7/)# 035 % .!$,2,9 +0-/#9 /# 

()*+,-$*.,9 &*7#9. L* "*$*.7,9 )#<*70. ()*+,-$*.*-/0 4%60.!$'7,9 

+#/!)0#$0. 7#$!:#/' 6#%7(4 /# 8!"$%+ !#-’3. 

»ËÌÅ¿Ä "#$%&0 .,)*47, /.# 4%60.!$'7,9 +#/!)0#$0. %7#-$06*2 

¼ÅÃ½�Ë½¼ÍÆ�É /!97*$*"0< /# .06-%/7*-/0 120-7,9 *8,-7,9 -(*)%6 

ÎÍ¾ÃÍÏÑÈ .!$,2*= C2*6, 6*.20$$5. I-*4$,.* 7!4!&(!87,+, .  '*+% 

Ó©ÔÕÖ×ØÙÔÚ 7# -,)*.,7% Ó©ÔÕÖ×ØÙÔÚ 7# -(*:,.#8Ø
Û 2)!<6# ÜªÝÔÞÞÚ, 

ßÖÔà©ªáÞâãª-
ßªÖäÙâãØ 
åØàØæçÖØ 

Û  !"$# Û 7#<40$'C0 +0-/#, 
ªèÝØÞÖÔ  !7/), 

Û .#(7* éêäÝâÖçÙâãØ, 
ëÔÖÖçÙâãØ, 
ìâáÔáÞâãØ *4$. 

Û #&4!-/* !+!7/70 .,)*4, Û >,=., >)#+#/*)-'2, 
íØÝØãÝäÚ 

Û  !+!7/ îêá©ªÞÔïáãØ, 
íØÝØãÝäÚ, M#)20., 
ð©çáçò ;0", 
ðØê’17! '-
ÜªæÔÝâÞâãçò. 

Û 4!/*7 0 AB> Û 7#<40$'C0 +0-/# 

Û 4%60.!$'7# 
ãä©ØêÔãØ 
ó($,/2#, /)%4,) 

éØ©ãÔá, >,=., 
ôÝªá’17-'2, 
ôÝØáõ×Ø 

Û -2$* Û >*-/17/,70.2#, 
ìçÞçöØÖÞâã, >,=., 
ìâáÔá 
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¾ÄÃ¼½÷Å¼¼Ä 3  !+!7/70 &#.*6, 0 2#)’3), & .,6*4%/2% (),)*67*"* 

ËÍ¿Å¼Ï, "0(-%, 2)!<6, /# 07C,9 +#/!)0#$0.. 

L* 2015 )*2% /*.#)7% ()*6%2 05 ()*+,-$*.*-/0 4%60.!$'7,9 

+#/!)0#$0. ()*"7*&%3/'-1 &40$'C,/,  (*)0.717* & 1997 )*2*+ % 3,3-3,4 

)#&,, H* 7# 6!20$'2# (%72/0. .,H! &# /!+(, &)*-/#771 4%60.!$'7*-

+*7/#:7,9 )*40/. P! (*.’1&#7* & 7!*490670-/5 .,(!)!6:%.#$'7*"* 

)*&.,/2%  03= "#$%&0, (06.,H!771 /!97087*"* )0.71 == (06(),3+-/., 12*-/0 
()*6%2 0=  03= 07.!-/, 0<7*-(),.#4$,.*= "#$%&0. 

K,:8,+, /!+(#+, H*6* &40$'C!771 *4-1"0. /*.#)7*= ()*6%2 0= 
(!)!64#8#3/'-1 .,(%-2 2*7-/)%2 0< 0 .,)*40. 0& &#$0&*4!/*7% . &.’1&2% 0& 
&#+07*5 <*"* 7# !D!2/,.70 +!/#$*2*7-/)%2 0=, H* +#5/' &7#87* +!7C% 

)!-%)-*+0-/20-/' /# +#-%. E064%6%/'-1 /#2*: &7#870 &+07, . -/)%2/%)0 
-/07*.,9 +#/!)0#$0.. A#"#$*+ &)*-/! (,/*+# .#"# .,)*40. 0& -%8#-7,9 

$!"2,9, (*),-/,9, 70&6)5.#/,9 /# 4#"#/*C#)*.,9 +#/!)0#$0. ((#7!$0 /,(% 

"-#76.08" /# 07.), 120 3 40$'C !2*$*"087,+, 12 & /*82, &*)% +#/!)0#$*- /# 
!7!)"*&4!)!:!771, /#2 0 & /*82, &*)% 4!&.069*67*-/0 =9 .,)*47, /.# 0 
.,2*),-/#771. 

9*#7&+$%+ !*4/!4". ?,)*.,7*5 6$1 4#"#/'*9 4%60.!$'7,9 +#/!)0#$0. 

3 2*),-70 2*(#$,7,:  

 ! +#"7!&,/ :g;<3, )*6*.,H# 12*"* 3 . ;*-0= (Q!$1407-'2# /# 
I)!74%)&'2# *4$#-/0); 
 ! 6*$*+0/ ;(;<,·:g;<3 – L*7! '2# *4$#-/';  

 ! 2.#) *.,< (0-*2 –  L*7! '2# 0 E*$,7-'2# *4$#-/0; 
 ! 2)!+70< – L*7! '2# /# E*$,7-'2# *4$#-/0; 
 ! (*$'*.,< C(#/ – L*7! '2# /# E*$,7-'2# *4$#-/0;  
 ! .*"7!-/0<20 "$,7, – L*7! '2# /# ?%+-'2# *4$#-/0; 
 ! 2.#) ,/, – L*7! '2#, N%"#7-'2# /# R,/*+,)-'2# *4$#-/0; 
 ! .*"7!-/0<20 "$,7, – L*74#- /# G),670()*.’1;  

 ! 4!7/*70/*.0 "$,7, – A#2#)(#/-'2#, N'.0.-'2#, J!)7*(0$'-'2#, 

L*7! '2# *4$#-/0 /# O./*7*+7# )!-(%4$02# >),+; 

 ! D*)+%.#$'7,< (0-*2 (#$5.0#$'7*"* /# +*)-'2*"* (*9*6:!771) – 

L*7! '2#, M#)20.-'2#, A#(*)0&'2# /# 07C0 *4$#-/0 F2)#=7,. 

F2)#=7# ()#2/,87* (*.70-/5 &#4!&(!8!7# -,)*.,7*5 6$1 

.,)*47, /.# 4%60.!$'7,9 +#/!)0#$0..  

<4%#-%+ 7/$+-*,=%+ '()*!+(,". A7#8!771 4%60.!$'7,9 +#/!)0#$0. % 

!2*7*+0 0 7#C*= 2)#=7, 6%:! .#:$,.! – .06 )0.71 =9 .,)*47, /.# &#$!:#/' 
/!+(, 0 120-/' 4%60.!$'7,9 )*40/. ;0&70 !2-($%#/# 0<70 %+*., 4%60.!$' /# 
-(*)%6, # /#2*: (#)#+!/), /!97*$*"087,9 ()* !-0. *4%+*.$55/' .06(*.0670 
.,+*", 6* 4%60.!$'7,9 +#/!)0#$0..   

B%60.!$'70 +#/!)0#$, (*60$15/' 7# (),)*670 /# C/%870. L* 

 !"!#$%"& .067*-1/' $0-*.0 – 2)%"$,< $0-, (,$*+#/!)0#$,; (),)*670 
+#/!)0#$, & 2#+!75 – &.,8#<7,< /# *4$, 5.#$'7,< 2#+07', ")#.0<, (0-*2, 

"$,7# /*H*.  
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L* .)/0%"& +#/!)0#$0. .067*-1/' +07!)#$'70 .’1:%80 )!8*.,7, 

( !+!7/, .#(712), 2!)#+0870 +#/!)0#$, ( !"$#, )0&7# 4%60.!$'7# 2!)#+02#), 

4!/*7, 0 4%60.!$'70 )*&8,7,; +!/#$!.0, /!($*0&*$1 0<70, &.%2*0&*$1 0<70, 
#2%-/,870, "06)*0&*$1 0<70 +#/!)0#$,; ($#-/+#-, /# $#2*D#)4*.0 +#/!)0#$,. 

>*'*%) 12 4%60.!$'7,< +#/!)0#$ 4%$* .,7#<6!7* 7# (*8#/2% XIX -/. 
O$! C,)*2*"* &#-/*-%.#771 .07 7#4%. $,C! % XX -/*$0//0.  

>*'*%) –  ! /*72*(*6)047!7,< (*)*C*2 C/%87*= 7!*)"#7087*= 
.’1:%8*= )!8*.,7,, H* +0-/,/' -,$02#/, 0 #$5+07#/, 2#$' 05, 120 3 
()*6%2/#+, .,-*2*/!+(!)#/%)7*= *4)*42, -,)*.,7, (.#(712,, 4*2-,/,, 

+!)"!$', 2)!<6#, "0(-, "$,7#), 6*.!6!7*= 6* 8#-/2*.*"* #4* (*.7*"* 

($#.$!771. P!+!7/ *6!):%5/',  6*6#58, .*6% 6* -%+0C0 .#(712% /# 
"$,7,. G*/0+ -%+0C 7#")0.#3/'-1 . *4!)/*.0< (!80 6* 1400°? (),-. 11.2). 

F/.*)!7,< ()*6%2/ 7#&,.#3/'-1 2$072!)*+. S*"* *9*$*6:%5/' /# 
&+0C%5/' 0& -%$'D#/*+ 2#$' 05. I6!):#7% -%+0C (*6)04755/', D#-%5/' 

/# */),+%5/' "*/*.,<  !+!7/. 

���. 11.2.  ?()*H!7# /!97*$*"087# -9!+# .,"*/*.$!771  !+!7/%: 
1 – -( %3?; 2 – @,"%(; 3 – 7(!(7(% ( *!*'+./-(%%3 4"!#-"%"); 4 – 5#!%(; 5 –  +0; 

6 – 4/'+. -( %3?/ )( @,"%" 

 

S*"* .,2*),-/*.%5/' 7#<40$'C! % .,)*47, /.0 4!/*77,9 0 &#$0&*-

4!/*77,9 .,)*40. /# 2*7-/)%2 0<, 6$1 .,"*/*.$!771 4%60.!$'7,9 )*&8,70. 

/*H*.  

A/$+-*,=%( 2*@,(. P!"$% . F2)#=70 .,)*4$15/' 6!20$'2# /,-18*$0/'. 
;*&)0&715/'  !"$% "$,717% /# -,$02#/7%. L$1 .,)*47, /.# (!)C*= 
.,2*),-/*.%5/' 8!).*7% "$,7%, 6)%"*= – -,$02#/70 (0-2, /# .#(712,. 

E,)*47, /.*  !"$, 3 6*-,/' +#/!)0#$*+0-/2,+ 0 (),.’1&#7! 6* -(*:,.#8#.  
øÆù .,)*47, /.#  !"$, .,2*),-/*.%5/' . *-7*.7*+% $!"2*-($#.70 

úÆ�¼� -!)!67'*= ($#-/,87*-/0, H* +0-/1/' 6* 45-50% (0-2% 4!& .!$,2,9 

ûü

ý

þ

ÿ

3
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¾ËÆÏ.Å¼È .#(7# /# 2#+!75. P!"!$'70 "$,7, +0-/1/' 53-81% – S0I2,  

7���� – Ol2I3, 2,5-8,0% – Fe2O3, 0,7-13,8% – ?#I, 0,5-2,0% – TgI. E/)#/, 

(ÄÃ 8#- ()*:#)5.#771 "$,7, -/#7*.$1/' .06 3,3 6* 13,3%, == $070<7# %-#62# 
(ÄÃ 8#- -%C0771 – 5-12%, # $070<7# %-#62# &# /!+(!)#/%), .,(#$5.#771 

1����? – 5-9%; .*6*(*"$,7#771 (0-$1 .,(#$5.#771  &# /!+(!)#/%),  

1����? – 8-20 .06-*/20.. 

ø½ÀÂÑÍ . 2#)’3)0 /# 6*-/#.$!7# 7# .,)*47, /.* "$,7# (066#3/'-1 

½ÀÌ½À*Ä, == (),)*67# -/)%2/%)# )*&(#6#3/'-1, .*7# )0.7*+0)7* 

(ÅÌÅ¿Ä÷Â�ÑÈ�ù & 6*4#.2#+,, &.*$*:%3/'-1 6* -/#7% *67*)067*"* )*4*8*"* 

ÑÄ�ÑÍ. K# ),-. 11.2 &*4)#:!7* /!97*$*"087% -9!+% .,)*47, /.# 2!)#+087*=  
*ÅúÆ�.  

 

���.11.2. 1=MA989D?NA; HM=:; I7>9JA7O<I; P=>;:?NA9Q  O=D87: 
/ � 3B"?#-"C  #$(-(0 4/'+.+; 2 – )!(%4 #!)*!;  3 – $!#7,*%%3 @,"%" )( -+$$+,*%%3 

?�	
�� %( -(,=23&; 4 –  #'*, @,"%" %( 7+@/%(&; 5 – )!(%4 #!)*!; 6 – E#!'/-(%%3    

2

�� %( 4)!+0?#-#'/  !*4+;  7 – !+F(%%3 2*@,"-4"!2D %( (-)#'()+ 

L#$0 (*6)047!7# -,)*.,7# *4)*4$13/'-1 7# .#$2*.,9 

6!&07/!")#/*)7,9 (*6)0475.#8#9. U$,7# & 2#+’17,-/,+, .2$58!771+, 

7#69*6,/' 7# 40"%7, +*2)*"* (*+!$%, 2*/)0 -2$#6#5/'-1 0& 8#C0 & 
60)8#-/,+ 67*+ /# 6.*9 2#/20.. U$,7# (*6)04753/'-1  ,+, 2#/2#+, 0 
()*6#.$53/'-1 8!)!& */.0) 7# 670 8#C0. K# 40"%7#9 "$,7# .,/),+%3 
-/,-2%.#$'70 7#.#7/#:!771, (!)0*6,87* (*/)#($13 (06 2#/*2. 

G)*6%2/,.70-/' 40"%70. 10-28 //"*6 0 40$'C!. 

 !"#$$% &'()* 
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T#-%, 2*/)# ()*<C$# *4)*42% 7# .#$2*.,9 (*6)0475.#8#9, 

-()1+*.%5/' 7# 40"%7, /*72*"* (*+!$%, (0-$1 8*"* +#-# 7#69*6,/'  6* 

"$,7*+0C#$2,. U$,7*+0C#$2, +#5/' 6*.:,7% 3-4 +, =9 ()*6%2/,.70-/' 6* 

30 +3
/"*6, H* &#4!&(!8%3 .,(%-2 10 /,-. C/%2  !"$, &# "*6,7%. T#-# % 

"$,7*+0C#$ 0 &.*$*:%3/'-1 .*6*5 8, (#)*5. E7#-$06*2 &.*$*:%.#771 

"$,7, (#)*5 (06.,H%3/'-1 &6#/70-/' +#-, 6* D*)+%.#771 0 (*$0(C%5/'-1 

-%C,$'70 12*-/0 -,) 5. 

V½Ì¿Â¾Í¼¼ù  !"$, &60<-753/'-1 7# -/)082*.*+% ()!-0 % )#&0 
(ÌÅ�½¾½ú½ /,-2% 7! +!7C &# 2-5 2"/-+2

. G)*6%2/,.70-/' -/)082*.*"* ()!-# 
�ÑÍ¼½¾�ÑÈ 4-5 /,-. C/%2  !"$, &# "*6,7%.  

øÆù (*$0(C!771 D*)+0.7,9 .$#-/,.*-/!< +#-, & 7!= .,$%8#5/' 

(½¾ÄÑÌù, /*4/* (066#5/' .#2%%+%.#775, H* &#4!&(!8%3 40$'C -/0<2! 
�ËÌÄ(ÆÅ¼¼ù +0: -*4*5 "$,717,9 8#-/*2. G0-$1  '*"* % +#-0 &#$,C#3/'-1 

Ã½ 1% (*.0/)1. G)*6%2/,.70-/' .#2%%+7,9 -/)082*.,9 ()!-0. .06 5 6*  

1� /,-. C/%2  !"$,7 &# "*6,7% 0 40$'C!. E,9*618, &0 -/)082*.*"* ()!-#, 
úÆ�¼ù¼�" 4)%- )*&)0&#3/'-1 7# *2)!+0  !"$,7, &# 6*(*+*"*5 7#(0.#./*-

¿ÍÑ�.¼�É 8, #./*+#/,87,9 )0&#$'7,9 .!)-/#/0.. G*/0+ .064%.#3/'-1 

(Ì½*Å� -%C0771, 2*$, *6!):#7# .*6# (!)!/.*)53/'-1 & )06,77*"* -/#7% 

¾ (#)*(*6047,< /# <6! % 7#.2*$,C73 -!)!6*.,H!. 

�Â÷Ä¼¼ù  !"$, – (),)*67! (7# (*.0/)0), 12! .064%.#3/'-1 &# )#-

ÉÂ¼½Ë /!($*.*= !7!)"0= -*7 1, 6!C!.C!, #$! C/%87!, H* .064%.#3/'-1 &# 

ÌÍÉÂ¼½Ë /!($#, -(! 0#$'7* */),+#7*"* % .06(*.067,9 %-/#7*.2#9 – 

Î¼Í.¼½ !D!2/,.70C!. G)* !- *4:#)!771 %+*.7* (*60$15/' 7# /), !/#(,: 

(Ì½úÌÄ¾Í¼¼ù, *4:#)5.#771 /# *9*$*6:!771. F (!)0*6 ()*")0.#771 0& 
��Ì*Ï .,60$13/'-1 "0")*-2*(087# /# "06)#/7# .*$*"#, &"*)15/' *)"#70870 
Ã½¿Ä÷Ë�, )0.7*+0)7* ()*")0.#3/'-1 +#-# 0 )*&2$#6#5/'-1 2#)4*7#/,. G06 

.Í� *4:#)5.#771 .064%.#3/'-1 )*&($#.$!771 7#<40$'C ($#.2*= 8#-/,7, 

úÆ�¼�, 12# *2%/%3 7!)*&($#.$!70 8#-/2, "$,7, 0 -(02#3 +#-%. G!)0*6 

½É½Æ½Ã�Å¼¼ù -%()*.*6:%3/'-1  %/.*)!771+ /.!)6*=  !"$,7,. 

I4:#)5.#771  !"$, .064%.#3/'-1 % (!8#9 4!&(!)!).7*= 60= – 

?+,=2*-"& )( )/%*,=%"&. K!6*$02,: .,2*),-/*.%3/'-1 6%:! 4#"#/* .*6,, 

12# (*/)#($13 % (*.0/)1 )#&*+ &0 C206$,.,+, "#&#+, /# (#)*5. 

G������������. W2 -,)*.,7# .,2*),-/*.%3/'-1 (),)*67,< #4* 

÷ÑÂ.¼�" #&4!-/ /#  !+!7/. G)*+,-$*.0-/' -(! 0#$0&%3/'-1 7# .,)*47, /.0 
÷�CÅÌÂ /# /)%4. G)*6%2 01 3 2),92*5, /*+% $!"2* 4’3/'-1 % )#&0 
(ÅÌÅ¾ÅÎÅ¼¼ù.  

A���� (*8#$, .,2*),-/*.%.#/, 0& -!)!6,70 XIX -/., .,)*4$15/' 0& 
*Å¿Å¼ÑÂ, (0-2% /# 7#(*.75.#80. (H!4072#, "#$'2#).  

H(,+F#7*)#%%+  ,")" (4)#- 0"?", 4)#3?",  (%*,+  *!*?!"))3  

)( +%.). ?(*8#/2% &.#)55/' #)+#/%)% 0 2$#6%/' == % D*)+%.#$'7,< 1H,2, 

12,< &#$,.#5/' 4!/*77,+ )*&8,7*+. Q!)!& 6*4%, (0-$1 &#-/,"#771 

)*&8,7%, *6!):%5/' "*/*.% ($,/% (!)!2),//1 8, 07C0 .,)*4,. G!)!.#", 
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 '*"* +!/*6% . /*+%, H* 4#"#/* )!C/*2 +*:7# 6*6#/, % )*&8,7 (&#<.0 
+#$!7'20 C+#/2, #)+#/%),, 4,/%  !"$%).  

E�Ì½À¼�*Ñ¾½ 4?,( . F2)#=70 7#4%$* ()*+,-$*.*"* &7#8!771 &  
X���� -/. F ()* !-0 .,"*/*.$!771 -2$# 12 -,)*.,7% .,2*),-/*.%5/' 

�ËÆù¼Ä (0-2, /# 2#$' ,7*.#7% -*6%. U#$%&' .,)*4$13 .02*77!, /#)7!, 
ÉÂÃ½�¼� -2$*, 6&!)2#$# /*H*. ?2$*&#.*6, )*&/#C*.#70 . 4#"#/'*9 

½ÀÆÍ�ÑùÉ  F2)#=7, – % L*7! '20<, >,=.-'20<, R,/*+,)-'20< /# 07.  

I*!* "23. L$1 .,"*/*.$!771 8!)!(, 0 .,2*),-/*.%5/' "$,7,, 120 
.06(*.06#5/' /#2,+ .,+*"#+: .06-%/70-/' "#$'2, /# .#(712% )*&+0)*+ 

(*7#6 0,5 ++, 6*-/#/71 ($#-/,870-/' +#-,, &6#/70-/' 6* -(02#771. E*7# 
(*60$13/'-1 7# C/#+(*.#7%, (#&*.% -/)082*.%, ()*-/% -/)082*.% /# ")!4!-
7!.%. 

J!97*$*"087# -9!+# .,)*47, /.# 8!)!(, 0 (# /#2*: 6)!7#:7,9 

/)%4) #7#$*"087# .,)*47, /.% "$,717*=  !"$, +!/*6*+ ($#-/,87*"* D*)-

+%.#771. U$,7% ()*(%-2#5/' 8!)!& -/)082*.,< ()!-, 4)%-, H* .,9*6,/' & 
7'*"*, )*&)0&#5/' 7# .#$%C2,. I-/#770 .,/),+%5/' 3-5 604 % -(! 0#$'7,9 

2#+!)#9 0 (*/0+ (*6#5/' 7# D*)+%.#771. G#&*.# C/#+(*.#7# 8!)!(, 1 

()!-%3/'-1 7# )!.*$'.!)7*+% ()!-0 % 8#.%77,9, -/#$'7,9 /# "0(-*.,9 

D*)+#9, <*"* ()*6%2/,.70-/' 600-700 C/./"*6. G*/0+ == %2$#6#5/' 7# 
)#+2% 0 (*6#5/' $#7 5"*.,+ /)#7-(*)/!)*+ 6$1 -%C0771. ?/)082*.# 
($*-2# /# ")!4!7!.# 8!)!(, 0 D*)+%5/'-1 7# -/)082*.*+% .#2%%+-()!-0. 

?%C0771 8!)!(, 0 &60<-753/'-1 . 2#+!)7,9 /# /%7!$'7,9 -%C#)2#9 

(6* 36 "*6,7). E,(#$53/'-1 8!)!(, 1 . 20$' !.,9 /# /%7!$'7,9 (!8#9 

+#<:! 48 "*6,7.  

8,")?" $,3  +$,#@. L$1 7,9 .,2*),-/*.%5/'-1 "$,7, & .+0-/*+  

52% – S0I2, 23-32% – Ol2I3, 0,8-10,3% – Fe2O3, 0,8-1,5% – ?#I, 0,25-1,4% – 

TgI, 0,7-0,9 – J0I2, 0,25-3,2% – (>2I+N#2I), ./)#/, (06 8#- ()*:#)5-

.#771 -/#7*.$1/' 8,4-8,5%. 

L$1 .,)*47, /.# 40$,9 ($,/*2 .,2*),-/*.%5/' 6)%:20.-'20 
"$,7,, 6$1 :*./,9 – +,2*$#=.-'20, 6$1 8!).*7,9 – 7,2,D*)0.-'20. G06 8#- 

.,)*47, /.# 8*)7,9, -0),9, 4$#2,/7,9 /# 07C,9 ($,/*2 6* "$,7, 

6*6#5/' .06(*.0670 4#).7,2, 

J(%(,+F(2+C%+ )!/7". >!)#+0870 2#7#$0&# 0<70 /)%4,, 12 .*6*-

7!()*7,270 2!)#+0870 .,)*4,, (*2),.#5/' &*.70 /# .-!)!6,70 "$#&%)’5. 

J)%4, +#5/' 2)%"$,< (!)!)0&, 60#+!/) 125-600 ++, /*.H,7% -/07*2  

18-41 ++ /# 6*.:,7*5 800-1200 ++.  

>#7#$0&# 0<70 /)%4, .,"*/*.$15/' 0& .*"7!-/0<2,9 /# /%"*($#.2,9 

"$,7, 120 -(02#5/'-1 &# /!+(!)#/%), +#<:! 1100-1180°?. ?2$#6 C,9/, 6$1 

.,)*47, /.# /)%4 -/#7*.,/': 70-75% "$,7, /# 25-30% (0-2%. E*$*"0-/' 

+#-, (06 8#- D*)+%.#771 -/#7*.,/' +#<:! 20%.  

?,)*.,77% +#-% &#&.,8#< "*/%5/' ($#-/,87,+ -(*-*4*+. ?(*8#/2% 

"$,7% .06*2)!+$55/' .06 6)047*"* 2#+0771 0 &60<-755/' ")%4,< (*+!$. 

G*6)047!7% "$,7% (06-%C%5/' /# H! )#& (*6)04755/' % 6!&07/!")#/*)0 0 
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()*-0.#5/'. G*)16 &  ,+ <6! (06"*/*.2# & "$,7, C#+*/%. L*&*.#7% "$,7% 

< C#+*/ (*6#5/' % &+0C%.#8, 6! */),+#7% +#-% (!)!+0C%5/', 

&.*$*:%5/' /# 7#()#.$15/' 7# .,"*/*.$!771 .#$%C*2. E,/),+#70 
.#$%C2, 7#69*61/' % D*)+%.#$'7! .0660$!771. V*)+%5/' /)%4, 7# 
.!)/,2#$'7,9 ".,7/*.,9 /)%47,9 ()!-#9, % .#2%%+-2#+!)0. G*/0+ /)%4, 

(*6#5/' 7# -%C0771 & .*$*"0-/5 16-17%, # .,9*61/' &.06/, & .*$*"0-/5  

4-5 .06-*/20.. J),.#$0-/' -%C2, 24-40 "*6,7 (&#$!:7*-/0 .06 60#+!/)# 
/)%4). J!+(!)#/%)# /!($*7*-01 6*-1"#3 200°?.  

>#7#$0&# 0<70 /)%4, "$#&%)%5/' &# 6*(*+*"*5 (),-/)*5 

+!9#70&*.#7*"* "$#&%)%.#771. E,2*),-/*.%5/' "$#&%), 12% .,"*/*.$!7* 7# 
*-7*.0 $!"2*-($#.7,9 &#$0&*.+0-7,9 "$,7 (.,/)#/, "$#&%)0 +#<:! 3% .06 

.#", /)%4,). U$#&%) 7# 2#7#$0&# 0<7,9 /)%4#9 +#3 4%/, .*6*7!()*7,27*5. 

J)%4# /# )*&/)%4 7# 1 + 6*.:,7, +#5/' .,/),+%.#/, &*.70C73  
7#.#7/#:!771 2000-3000 2"; /)%4, +#5/' .,/),+%.#/, "06)#.$087,< /,-2 

7! +!7C! 6.*9 #/+*-D!). 

>,-$*/*-/0<20-/' /)%4 7! (*.,77# 4%/, 7,:8! 90%;  .*6*(*"$,-

7#771 6$1 1-"* -*)/% 7! 40$'C!  9%, 6$1 2-"* -*)/% 7! 40$'C! 11% –  

UI?J 286-84. 

J*!('F"). >!)#+&,/ " $!"2,< (*),-/,< +#/!)0#$ 2*+0)2*.*= 
-/)%2/%), 0& &#2),/,+, (*)#+,. I-7*.7! &#-/*-%.#771 " 7#(*.75.#8 6$1 

$!"2,9 4!/*70.. L$1 */),+#771 2!)#+&,/% &#-/*-*.%5/' $!"2*($#.20 
"$,7,. W2H* % "$,70 7!6*-/#/7'* *)"#7087,9 6*+0C*2, /* 6* == -2$#6% 

..*61/' .%"0$'7,< (,$, /*)D’17,<  (*+!$  /*H*. P5 -%+0C (!)!+0C%5/' 

/# ")#7%$55/' % .,"$160 &!)!7 )*&+0)*+ 10-20 ++. >!)#+&,/*.0 &!)7# 

(")#.0<) *4(#$55/' &# /!+(!)#/%), 1300
*? ()*/1"*+ 30-60 9.,$,7. G0-$1 

*4(#$5.#771 2!)#+&,/ (*.0$'7* *9*$*6:%5/' 6* /!+(!)#/%), 60-100
*?. 

 

11.3. Áóä³âíèöòâî. Çàãàëüí³ â³äîìîñò³ 
 

E,)*47,8,< 4%60.!$'7,< ()* !- &0 .-035 -%2%(70-/5 )0&7,9 !/#(0. 

4%60.7, /.# 7#&,.#5/' 7/$+-*,=%#D 4"4)*'#D, 207 !.,+ )!&%$'/#/*+ 12*= 
3 &#2078!7,< 4%60.!$'7,< *4’32/. L* *4’32/0. 4%60.!$'7*= -,-/!+, 

.067*-1/'  ,.0$'70, ()*+,-$*.0, !7!)"!/,870 /# 07C0 -(*)%6,, 07:!7!)70 
2*+%702# 0=, ()*+,-$*.0 #"$*+!)# 0= /*H*. A# -.*=+ )*&+0H!771+ % ($#70 
4%60.7, /.# *4’32/, (*60$15/' 7#:  

 ! 2*+(#2/70 (4%6,72,, ")!4$0, +*-/, /*H*);  

 ! $070<70 ( &#$0&7, 0, /)%4*()*.*6,, NXG /# 07.);  

 ! &# ($*H!5 (+0-/#, .*6*-9*.,H#, ()*+,-$*.0 2*+($!2-, /*H*). 

?,-/!+#, 12# .06*4)#:#3 .-5 -2$#670-/' .&#3+*60= 4%60.!$'7*"* 

*4’32/# & 6*.20$$1+, +#3 7#&.% (),)*67*-/!97087*= -,-/!+, (GJ?). 

J!97087*5 8#-/,7*5  03= -,-/!+, 3 4%60.$0 /# -(*)%6,, 6)%"# -2$#6*.# – 

(),)*67#, /*4/* 7#.2*$,C73 -!)!6*.,H! ("0)-'20 (*)*6,, (06&!+70 .*6,, 
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40*/#). A#6#80 4%60.!$'7*"* ()*!2/%.#771 (*$1"#5/' % -/.*)!770 36,7*= 0 
"#)+*70<7*= (),)*67*-/!97087*= -,-/!+,.

B%60.$0 /# -(*)%6, -2$#6#5/'-1 & *2)!+,9 2*7-/)%2/,.7,9 

!$!+!7/0., 120 (*60$15/' 7# %*4/0+ /# #@#!#$5/-(,=%+ (),-. 11.3).  

KÅ�Â.Ä !$!+!7/, –  ! D%76#+!7/,, -/07,, 2#)2#-,, (!)!2),//1 /# 
(½ËÌ�ÑÑù. I"*)*6:%.#$'70 – &*.70C70 /# .7%/)0C70 -/07,, (06$*",, 

(ÅÌÅú½Ì½ÃË�, &#(*.7!771 .02*77,9 /# 6.!)7,9 */.*)0..  

���� ���� – (06&!+7# #4*  (06.*67# 8#-/,7#  4%6,72% (-(*)%6,), 

ùËÍ -(),<+#3 7#.#7/#:!771 0 (!)!6#3 <*"* 7# "!*$*"087% *-7*.%.  

;�!�# &# -.*=+ (),&7#8!771+ 0 +0- !+ &7#9*6:!771 .  4%60.$19 

(½ÃÄÆùÏÑÈ�ù 7# &*.70C70 /# .7%/)0C70 0 3 .!)/,2#$'7,+, *"*)*6:%-

¾ÍÆÈ¼�¿� /# *67*8#-7* .,2*7%5/' 7!-%80 D%72 0=. A#$!:7* .06  '*"* 

(½ÃÄÆùÏÑÈ�ù  7# %*4/0+ /#  %* %*4/0+.  

KÅ�Â.Ä +*:%/'  4%/, 12 &*.70C70, /#2 0 .7%/)0C70. K! 7!-%80  
�ÑÄ¼� &#&.,8#< – (!)!"*)*62,. E*7, -$%:#/' 6$1 )*&60$!771 . +!:#9 

(½¾ÅÌÉÂ .!$,2,9, *4+!:!7,9 2#(0/#$'7,+, -/07#+,, (),+0H!7' 7# +!7C0, 
Ã½ /*"* :  6$1 *4(,)#771 (!)!"*)*6*2 7! (*/)!4%5/'  D%76#+!7/0.. 

$½¾¼Ä÷¼Ä -/07,, 2)0+ /*"*, +*:%/' 4%/, -#+*-/0<7* 7!-%8,+,, 120 
½(�ÌÍÏÑÈ�ù 7# D%76#+!7/, 0 7!-%/' 7#.#7/#:!771 /0$'2, .06 -.*3= .#",, 0 
¼Å 7!-%8,+, (7#.0-70), 120 3 /0$'2, *"*)*6:%.#$'7,+, 0 *(,)#5/'-1 7# 
Ë½�¼½¿Â (*.!)9% 7# 07C0 !$!+!7/, 4%60.$0.

8�%�&%#��' "  ! "*),&*7/#$'70 7!-%80 2*7-/)%2 0=, 120 *(,)#5/'-1 

¼Í -/07, #4* -/*.(, 0 (),<+#5/' 7# -!4! (*-/0<70 /# 8#-*.0 7#.#7/#:!771.  

)ÅÌÅËÌ�ÑÑù (*60$15/' 4%60.$5 7# (*.!)9,. 

���. 11.3. I-7*.70 2*7-/)%2 0<70 
!$!+!7/, 4%60.$0: 

( – 5"),#-#@#; 

7 – 7(@()# #-*!&#-#@# -"!#7%"0#@# 

- – #$%# #-*!&#-#@# -"!#7%"0#@# 
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6 + –  ! 2*7-/)%2/,.7,< !$!+!7/, 12,< &#9,H#3 (),+0H!771 /# 
Ë½¼�ÑÌÂË*Ä, 4%60.$0 .06 #/+*-D!)7,9 *(#60..  

;+��# – (),&7#8!70 6$1 -(*$%8!771 +0: (*.!)9#+,. 

L!&�  .,2*7%5/' )*$' *-.0/$!771 0 ()*.0/)5.#771 (),+0H!7'; .*7, 

�ËÆÍÃÍÏÑÈ�ù & .02*77,9 )#+ #4* 2*)*4*2 /# .02*77,9 )#+. 

6-�%! -$%:#/' 6$1 -(*$%8!771 +0: (),+0H!771+,, -2$#6#5/'-1 & 
Ã¾ÅÌ¼�É */.*)0., 120 .$#C/*.#7* . -/07#9 /# (!)!"*)*62#9.  

F  ,.0$'7,9 4%60.$19 +*:%/' 4%/, H! 07C0 2*7-/)%2/,.70 !$!+!7/, 

� .90670 /#+4%),, 4#$2*7, /*H*. 

 

11.4. Áóä³âåëüíèé òåõíîãåíåç íà ñó÷àñíîìó åòàï³ 
 
�ÂËÂ(¼Ä�ÑÈ ()* !-0. &+07, (),)*67,9 2*+($!2-0. /# (),)*67,9 

Â¿½¾ (06 .($,.*+ 4%60.!$'7*= 601$'7*-/0 */),+#$* 7#&.% 7/$+-*,=%#@# 

��+��0�����. 

BÂÃÄ¾ÅÆÈ¼�" /!97*"!7!& "  ! (*/%:7,< D#2/*) #7/)*(*"!77*"* 

¾(Æ�¾Â 7# .-0 2*+(*7!7/, 40*-D!),. B%60.7, /.* /# !2-($%#/# 01 4%6'-

ùË�É -(*)%6 &#.:6, .,2$,2#3 /0 #4* 07C0 .069,$!771 .06 -/#7% (),)*67*=  
ÅË½Æ½úÄ.¼½, )0.7*.#",.  

BÂÃÄ¾ÅÆÈ¼Í "#$%&' 3 (*/%:7,+ -(*:,.#8!+ (),)*67,9 )!-%)-0., H* 

(Ì�Î¾½Ã�ÑÈ 6* =9 .,-7#:!771, *-20$'2, .,)*47, /.* 4%60.!$'7,9 

¿ÍÑÅÌÄÍÆÄ¾ /# .,)*40. 3 7#<40$'C +#/!)0#$*+0-/2,+ .,6*+ #7/)*(*"!77*= 
ÃÄùÆÈ¼½�ÑÄ 0 .,+0)53/'-1 +0$'1)6#+, /*77. J0$'2, 6$1 .,)*47, /.# 
ÀÅÑ½¼Â (% )02 <*"* .,)*4$15/' (*7#6 1 +$)6 +3

) % -.0/0 H*)087* 

¾�ÑÌÍ.Í�ÑÈ�ù -*/70 +$7 /*77 H!4!75, (0-2% /# 07C,9 (),)*67,9 )!-%)-0.. 

)ÄÃÌÍÉ½¾Í¼½, H*, . !2*7*+087* )*&.,7!7,9 2)#=7#9 6* 50% 

ÎÍúÍÆÈ¼½ú½ *4-1"% .,6*4%.7,9 (),)*67,9 )!-%)-0. .,/)#8#3/'-1 7# 
(½ÑÌÅÀ� 4%60.!$'7*= 076%-/)0=. 

K# -'*"*670 % -.0/0 ()*6*.:%3 &40$'C%.#/,-1 *4-1" 4%60.7, /.#, 

&)*-/#3 8#-/2# /#2 &.#7,9 “-%(!)*4’32/0.”, *6,7,87# .#)/0-/' 12,9 

7!)062* (!)!.,H%3 *6,7 +$)6 6*$#)0.. L* /#2,9 *4’32/0. .067*-1/', 

7#(),2$#6, (*/%:70 "06)*/!970870 -(*)%6,, +*-/,, #!)*(*)/,, /%7!$0. 
E06*+*, H* .#)/0-/' /%7!$5 8!)!& N#-T#7C (!)!.,H,$#  

15 +$)6 6*$#)0., # <*"* 4%60.7, /.* -%()*.*6:%.#$*-1 &7#87,+ 

(06.,H!771+ )0.71 !2*$*"087*= 7!4!&(!2, . %-'*+% )!"0*70.   
BÂÃÄ¾¼�*Ñ¾½, *-*4$,.* -(*)%6 /#2,9 -%(!)*4’32/0., &#"*-/)53 

ÅË½Æ½úÄ.¼Ä ()*4$!+, % )!"0*7#9. J#2, 4%60.7, /.* ")!4$0 >,=.-'2*= UX? 

ÑÍ 07C,9 UX? L70()*.-'2*"* 2#-2#6% (),&.!$* 6* &#/*($!771 &7#87,9 

(Æ½4 &!+!$' (),)*6**9*)*77*"*, )!2)!# 0<7*"* 0 -0$'-'2*"*-(*-

ÃÍÌ�ÈË½ú½ (),&7#8!771.

»Ã¼Ä�Ï & 7#<40$'C "*-/),9 ()*4$!+ 4%60.!$'7*"* /!97*"!7!&% 3 

ÎÍÀÌÂÃ¼Å¼¼ù #/+*-D!),. A# 6#7,+, ()*D. J.B)!+7!)# (>#7#6#), .,)*4-
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¼�*Ñ¾½ /0$'2, *6703= /*77,  !+!7/% (),&.*6,/' 6* .,2,60. . 

ÍÑ¿½�CÅÌÂ *6703= /*77, ?I2. A#"#$'70 .,2,6, ?I2, (*.’1&#70 & 
¾�Ì½À¼�*Ñ¾½¿  !+!7/% % -.0/0, (!)!.,H%5/' 1,2 +$)6 /*77. K! +!7C 

÷ËÄÃÆ�¾�¿� 3 !7!)"!/,870 &#4)%67!771 (C%+, 07D)#&.%2, .04)# 01, 

Ä½¼ÄÎÂÏ.Å .,()*+075.#771 /*H*). ;*4*/#  !+!7/7,9 &#.*60. /# 07C,9 

(ÄÃ(Ì��¿�Ñ¾ 4%60.7*= 076%-/)0= -%()*.*6:%3/'-1 %/.*)!771+  

¼ÍÃÎ¾�.Í"¼½ .!$,2*"* *4’3+% -/087,9 .*6 /#  /.!)6,9 .069*60.. 

KÅúÍÑ�¾¼�" .($,. 4%60.7, /.# 7# (),)*670 !2*-,-/!+, 

(Ì½ù¾ÆùÏÑÈ�ù %  .068%:!770  077,9 &!+!$' /# -0$'"*-(%"06', &7,H!770 
Ì½�Æ�¼¼½ú½ /# /.#),77*"* -.0/%.  

$ÍúÍÆ½¿ 7!*49067* (062)!-$,/,, H* -%8#-7,< 4%60.!$'7,< 

ÑÅÉ¼½úÅ¼ÅÎ &7#87* .($,.#3 7# ()* !-,, 120  .064%.#5/'-1 % (),)*67,9 

Ë½¿(ÆÅË�ÍÉ /# !2*-,-/!+#9, .-0 -2$#6*.0 40*-D!),: #/+*-D!)%, 

úÄÃÌ½�CÅÌÂ, $0/*-D!)% /# 40*/,87% -(0$'7*/%. 

K!"#/,.7,< .($,. 4%60.!$'7*"* /!97*"!7!&% 12 *6703= & D*)+ 

D%72 0*7%.#771  (),)*67*-/!97087*= -,-/!+, (*/)!4%3 (),<71//1 

-(! 0#$'7,9 &#9*60. (06/),+#771 !2*$*"087*=  )0.7*.#", & /,+, H*4 7! 

6*(%-/,/, 6!")#6# 0= /#  ./)#/, )0.7*.#", (),)*67,9 !2*-,-/!+.  

X2*$*"087* 4!&(!87*5 +*:! 4%/, /0$'2, /#2# 4%60.!$'7# 601$'70-/', 

&# 12*= % (),)*67,9 2*+($!2-#9 /# !2*-,-/!+#9 7! .064%.#/,+%/'-1 

20$'20-70 &+07, (&#4)%67!771 #4* (*)%C!771), H* .!6%/' 6* &+!7C!771 

+!: "*+!*-/#&%, (*)%C!771 %  7,9 -/)%2/%)7,9 /# D%72 0*7#$'7,9 9#-

)#2/!),-/,2 /# 07C,9 6*(%-/,+,9 +!: 0-7%.#771.  

 

559:959 <=>@D D@HIJM@NODP JQRSDT>UM@W YPOTHSP>SD

MP RIDíS>>Z

 !"#$%!&'(# $)*+(,-.%!/ 0#%1'")0&+2 '3 43',"+3-+(   1)0)5%+1'. 

10-3*%!/ ',/%#-#6+7%!/ 5"#&,1+(, 5#(’893%!/ +9 5,",'(#",%%84 1!"#(!%! 

) 1'3%! 9 "+9%!4! :+9!0#-4,/3%+7%!4! (-31'!(#1'84!, 3 '30#; +9 

(!0#"!1'3%%84 "+9%#6# 1')5,%8 10-3*%#1'+ ',/%#-#6+7%#6# #$-3*%3%%8 '3 

*#5#4+;%!/ 4,/3%+94+(. < $363'.#/ (!53*03/ &+ 5"#&,1! 1)5"#(#*;)-

='.18 (!*+-,%%84 (,-!0#> 0+-.0#1'+ 5#-+*!15,"1%#6# 5!-), ?0+*-!(!/ 

639+( '3 +%?!/ 93$")*%,%.. @# ',/%#-#6+7%!/ 5"#&,1+(, 5#(’893%!/ 9 

5+*(!A,%!4 (!*+-,%%84 5!-) '3 ?0+*-!(!/ 639+(, (+*%#18'. 93(3%'3;,%%8, 

5,",(3%'3;,%%8 '3 "#9(3%'3;,%%8 1!5)7!/ 43',"+3-+(, >/ 1#"')(3%%8, 

5#*"+$%,%%8, '"3%15#"')(3%%8, 94+?)(3%%8, :#"4)(3%%8 '3 530)(3%%8. 

 !"#$%&'&&( !)*+,-'#.. B+* 731 (!"#$%!&'(3 $,'#%%#> 1)4+?+ ) 

94+?)(3-.%#4) (+**+-,%%+ 15#1',"+63C'.18 5+*(!A,%, (!*+-,%%8 5!-) – 

432;, ) 5’8'. "39+( (!A, 6"3%!7%#-*#5)1'!4#> 0#%&,%'"3&+> (D@E), ) 

%3*$)%0,"%#4) 5"!4+A,%%+ – ) 1,5-2,0 "39!, 3 ) (+**+-,%%+ *#9)(3%%8 

"#$#7#> 1)4+?+  – 3-4 D@E. 
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@-8 3"43')"%!/ &,/+(, 3 '30#; &,/+( +9 (!"#$%!&'(3 %,1'3%*3"'%!/ 

4,'3-,(!/ 0#%1'")0&+2 /3"30',"%!4! 93$")*%=(3-.%!4! ",7#(!%34! C 

5!- 4,'3-+( '3 >/ #01!*+( (#03-!%), 3 '30#; *+#01!*! ()6-,&= '3 43"63%&= 

() 10-3*+ 3,"#9#-+(, A# )'(#"=='.18 5+* 731 9(3"=(3%%8 4,'3-+(). B+* 731 

0#%'30'%#6# 9(3"=(3%%8 13%+'3"%+ %#"4! #01!*) 43"63%&= 5+*(!A)='.18 

) 1,3, 3 D@E 9(3"=(3-.%!/ 3,"#9#-+( – ) 1,1-1,3 "39!. B+* 731 ")7%#6# 

,-,0'"!7%#6# 9(3"=(3%%8 15#1',"+63='. (!*+-,%%8 #01!*) 39#') ) 4,;3/ 

%#"4, *(##01!*! ()6-,&= '3 43"63%&= 5,",(!A)='. D@E (+*5#(+*%# ) 

1,5-2 '3 1,3-3 "39!, 9(3"=(3-.%+ 3,"#9#-+  ( 3-4 "39!. 

B+* 731 ',/%#-#6+7%#6# 5"#&,1) (!"#$%!&'(3 1!-+03'%#> &,6-! 

5+*(!A,%, (!*+-,%%8 5!-) 15#1',"+63C'.18 ) "39+ 93(3%'3;,%%8 0"3%34! 

(35%80) '3 5+10), *#9)(3%%8 >/ %3 1'"+70#(#4) 0#%(,C"+, '"3%15#"')(3%%8, 

1#"')(3%%8, 6"#/#7,%%8, ) 94+?)(373/ '3 5+* 731 5",1)(3%%8. F3 "#$#7!/ 

4+1&8/ ) 5"!4+A,%%8/ 5+*6#'#(0! 1)4+?+ 935!-,%+1'. 5,",(!A)C 13%+'3"%+ 

%#"4! (+* 2 *# 20, 3 ) :#"4)(3-.%#4) &,/) – (+* 2 *# 5 "39+(. 

B+* 731 (!"#$%!&'(3 0,"34+0! '3 6-!%8%#> &,6-! 5!-#(!*3-,%%8 

5,",(!A)C D@E %3 10-3*3/ 6-!%!  ) 1,5-2,5, %3 10-3*3/ 5+10) – ) 5-7, ) 

1)4+?#5"!6#')(3-.%#4) &,/) – ( 12-15 "39+(, 3 ) (+**+-,%%+ 5#4,-) 

?34#') 935!-,%+1'. *#1863C 30-32 D@E. F3 *+-.%!&+ %3(3%'3;,%%8 '3 

"#9(3%'3;,%%8 935!-,%+1'. ) 2-3 "39! 5,",(!A)C *#5)1'!4+ 0#%&,%'"3&+>. 

< &,/3/, *, (+*$)(3C'.18 1)?+%%8 '3 (!53-=(3%%8, 5,",(3;%# (!*+-8C'.18 

#01!* ()6-,&= – 2#6# 0#%&,%'"3&+8 *#1863C (+*5#(+*%# *# 1,5-2,0 + *# 3,0-

4,0 D@E, 1+"73%#6# 3%6+*"!*) –  *# 1,5 + 2-3 D@E.  

G1%#(%, 5!-#(!*3-,%%8 5+* 731 (!"#$%!&'(3 5-!' 4+%,"3-.%#> (3'! 

%3  *+-.%!&+  5+*6#'#(0!  %313*0! 4+1&84!  5,",(!A)C  13%+'3"%+ %#"4! ) 

40-70 "39+(, %3 *+-.%!&+ 5,7,2 ) 10-20, :#"4)(3%%8 4+%,"3-.%#> (3'!  )  

5-10 "39+(. E#%&,%'"3&+> :,%#-), 34+30), :#"43-.*,6+*) 5,",(!A)='. 

13%+'3"%+ %#"4! 5"!$-!9%# #*%30#(#  –  *# 1,5-2,0 D@E. 

 !"#$%!&'(# *,",(#(#-#0%!1'!/ 5-!' 5#(’893%, 9 (!*+-,%%84 

5#-+*!15,"1%#6# *,",(%#6# 5!-), 0#%&,%'"3&+8 80#6# 5,",(!A)C 13%+'3"%+ 

%#"4! ) 1,5-3 "39!, +%#*+  *# 5-10 "39+(. 

 !"#$%!&'(# &,4,%'), (35%80), *#-#4+'), +%,"'%!/ 43',"+3-+( 

1)5"#(#*;)C'.18 %3 #0",4!/ *+-.%!&8/ #1#$-!(# 1!-.%!4 

5!-#(!*3-,%%84, A# 5,",(!A)C D@E ) 5-10 "39+(, 3 ) *,80!/ (!53*03/ –  

*# 0+-.0#/ *,18'0+( + %3(+'. 1#',%. "39+(. 

 !"#$%!&'() $)*+(,-.%!/ 0#%1'")0&+2 '3 43',"+3-+( %3 #0",4!/ 

*+-.%!&8/ (-31'!(+ 5+*(!A,%%8 (!*+-,%%8 53"! '3 ',5-#'!. F3 *,80!/ 

"#$#7!/ 4+1&8/ (-+'0) ',45,"3')"3 1'3%#(!'. 30-40°H, (#*%#731 C "#$#7+ 

4+1&8, *, (9!40) ',45,"3')"3 $)(3C 4+%)1#(#=. I1%)='. *+-.%!&+ 9 

5+*(!A,%#= (85-95%) 2 *);, 43-#= (25-30%) (#-#6+1'= + 5"#'8634!.  

[\]\^_`a]bcd_^e 5-!'!, 43',"+3-! *-8 5#0"!''8 5+*-#6! '!5) 

d_^]_feg 7! 0!-!4#(!/ (!"#$+(, ',01'!-.%+ '#(3"!, 5+%#+9#-8&+2%+ 
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hia\]eifj (!*+-8='.  !"#$%&'()*'+. J#"43-.*,6+* 6#1'"# (5-!(3C  %3 

d_g’=%0'!() #03 '3 *!/3-.%+ ?-8/!.  

< XX 1'. ( $)*+(%!&'(+ 5#73-! ?!"#0# 931'#1#()(3'! 39$,1' ) 

(!6-8*+ ',"4#+9#-8&+2%#6# 43',"+3-), 30)1'!7%!/ 5#0"!''+(, A# 

%35!-8='.18 %3 4,'3-,(+ 1+'0!, 5#-)4’8631%!0+( ) (!6-8*+ 39$#&,4,%'), 

(+%+--39$,1'#(!/ 5#0"!''+( *-8 5+*-#6! '#A#. < 5"#&,1+ ,015-)3'3&+> 

'30!/ (!"#$+( 4#;, (+*$)(3'!18 $,95,","(%!2 (!/+* 39$,1'#(!/ (#-#0#% ) 

5#(+'"8 5"!4+A,%. ) (!6-8*+ 1!-+03') 436%+=. K9$,1' $+#-#6+7%# *);, 

30'!(%!2 43',"+3-, 2#6# (#-#0%3 5#'"35-8='. ) -,6,%+ '3 (!0-!03='. 

)?0#*;,%%8 '03%!%. L, 93/(#"=(3%%8 #'"!43-# %39() $,-(./!,. M(#"#$3 

4#;, 930+%7!'!1. "#9(!'0#4 #%0#-#6+7%#6# 93/(#"=(3%%8. < HNK 39$,1' 

(+*%,1,%# *# ",7#(!% I 6")5! %,$,95,7%#1'+ – 2#6# 0+-.0+1'. ) 5#(+'"+ %, 

5#(!%%3 5,",(!A)(3'! 0,5 46/4
3
, A# 1'3%#(!'. 5"!$-!9%# 1000 (#-#0#% ( 

1 4
3 
5#(+'"8. F,$,95,03 39$,1'#(!/ (5-!(+( #1#$-!(# (,-!03 ) 9('890) 9 

(+*1'"#7,%#= *+C= – /(#"#$3 "#9(!(3C'.18 7,",9 20-40 "#0+( 5+1-8 

#'"!43%%8 %3**#5)1'!4#> *#9!.   <0"3>%+, %3 ;3-., 39$,1' '3 39-

$,1'#&,4,%'%+ (!"#$! (?!:,", '")$!) 931'#1#()='. $,9 %3-,;%#6# 

4,*!0#-,0#-#6+7%#6# 0#%'"#-=.  

F3*9(!732%# 30'!(%!4 *;,",-#4 93$")*%,%%8 3'4#1:,"%#6# 

5#(+'"8 C 5"#&,1 (!6#'#(-,%%8 31:3-.'#$,'#%). F3 31:3-.'#$,'#%%!/ 

5+*5"!C41'(3/ +9 $+')4%!/ 5#"#,%,"6,'!7%!/ 36",63'+( ( 3'4#1:,") 

%3*/#*!'. %, '+-.0! 5!- + 13;3, 3 '30#; 15#-)0!, 80+ 4+1'8'. 14#-!, 

#01!*! ()6-,&= '3 1+"0!, "3*+#%)0-+*! + (3;0+ 4,'3-!.   

B+* 731 (!"#$%!&'(3 *,",(#(#-#0%!1'!/ 5-!' '3 *,80!/ 5#-+4,"%!/ 

$)*+(,-.%!/ 43',"+3-+( ( 3'4#1:,"%, 5#(+'"8 %3*/#*8'. :,%#-!, 34+30, 

:#"43-.*,6+*, 1',"#-, #01!* ()6-,&=. E#%&,%'"3&+8 1',"#-) '3 #01!*) 

()6-,&= ) 5#(+'"+ &,/+( 5,",(!A)='. D@E ) *(3 "39!.  3"'# 93)(3;!'!, 

A# ) "39+ (!0#"!1'3%%8 (!"#$+( +9 '30!/ 43',"+3-+( ) 5"!4+A,%%8/, 80 

5"3(!-#, 15#1',"+63C'.18 5+*(!A,%3 0#%&,%'"3&+8 :,%#-+( + :#"43-.-

*,6+*+(.  

0$'*!$1/+23*./& -4'*2(%&3+5 #$/("*$%*2. < %#(!/ 1'3%*3"'3/ %3 

',/%+7%+ )4#(! *-8 $)*+(,-.%!/ 43',"+3-+( #*%!4 +9 53"34,'"+( >/ 

,0#-#6+7%#> $,95,0! 93'(,"*;,%!2 6!1$,3+1 "$'*$7*83!9 :1!./*. E"!',"+C4 

*-8 5"!2%8''8 "+?,%. 5"# 4#;-!(+1'. (!0#"!1'3%%8 $)*+(,-.%!/ 

43',"+3-+( + (!"#$+( 1-);!'. 5#039%!0 „6+/!#!9 ( (1/+23!9 $1/+23!./* 

;/4<3+5 "$'*!341%*'*2”(DGHO 30108-94), 80!2 (!9%373C'.18 93 

:#"4)-#=: 

,/370085,033,1 1)=1>A>>
KThRa( kll#    (11.1) 

*, >Ra, ATh, >? – 5!'#43 30'!(%+1'. (+*5#(+*%# "3*+=, '#"+= '3 03-+=. 

[bc\ (3;-!(# 939%37!'!, A# (!4#6! "3*+3&+2%#-,0#-#6+7%#6#  

_megn^iggo ((,*,%# ( 1'3%*3"'! + %3 $)*+(,-.%) 1!"#(!%). 
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pe^\gq :#%) 63443-(!5"#4+%=(3%%8 ) 1,",*!%+ $)*+(-+ 93-,;!'. ( 

_`g_^g_hb (+* "3*+#30'!(%#1'+ $)*+(,-.%!/ 43',"+3-+(. Q0(+(3-,%'%3 *#93 

_r]_heg\ggo (+* $)*+(,-.%!/ 43',"+3-+( + 0#%1'")0&+2 1'3%#(!'. 55-60% 

^es 9363-.%#6# #5"#4+%=(3%%8. R)*+(,-.%+ 43',"+3-! 4#;)'. 4+1'!'!  '30+ 

]ise_gbdfesj, 80: )"3%-238, '#"+2-232 + 03-+2-40. <"3%-238 93 6,#/+4+7%!4! 

^fi`aj^_`aohj + 5,"+#*#4 %35+("#953*) 5#*+-8C'.18 %3 *(+ 6")5!: )"3%#() 

e "3*+C() ((+* "3*+=-226 *# 1(!%&=-206), 3  5"#*)0'#4 "#953*) "3*+=-226 C 

]is_g-222.  

t 5"!"#*%!/ )4#(3/ 9$+-.?,%#= 0#%&,%'"3&+C= "3*+#%)0-+*+( U, 

uh, + ? C 03-+C(+ 5#-.#(+ ?53'!, 03-+2%+ 1#-+, 1-=*3, 6-3)0#%+', 4+%,"3-! 

vfjg: $,%'#%+', 03#-+%+', 6+*"#1-=*3 '3 +%., 3 '30#; 30&,1#"%+ 4+%,"3-!: 

mj]d_g, 4#%3&!', 1:,% '#A#.  

w\]\sge 9%37,%%8 5!'#4#> ,:,0'!(%#> 30'!(%#1'+ "3*+=-226 (KRa)  

s\odjx $)*+(,-.%!/ 43',"+3-+( %3(,*,%# ( '3$-. 11.2.  

yizfjmo 11.2 

{|}~�� &'&("!)*% %("!)*+,"- .%/+0-226 

� '3$-!&+ 11.2 $37!4#, A# %32$+-.?, 9%37,%%8 5!'#4#> ,:,0'!(%#> 

idaj^g_`ae "3*+=-226 43C 6-!%3, A,$+%. 9 6"3%+') '3 0,"349!'#(!2 6"3(+2. 

�es 731 (!6#'#(-,%%8 ( 93(#*1.0!/ )4#(3/ 0,"349!'#(#6# 6"3(+= 9 

z\ga_gja_^gjx 6-!% +9 (!1#0!4 (4+1'#4 "3*+#%)0-+*+( 4#;-!(, )'(#",%%8 

a\xg_f_ve�gjx 9#%, %,$,95,7%!/ *-8 9*#"#(’8 5,"1#%3-). E,"349!' ?!-

]_d_ (!0#"!1'#()='. ) $)*+(%!&'(+ 80 ',5-#+9#-8&+2%!2 43',"+3- + %3 

sbhdb $363'.#/ :3/+(&+(, 43C 5#',%&+2%) 936"#9) *-8 9*#"#(’8 -=*!%!. < 

�^’890) 9 &!4 5"#5#%)C'.18 )*#10#%3-,%%8 +1%)=7!/ ',/%#-#6+2 

d\]ih�ja_^_v_ (!"#$%!&'(3 '3 94,%?,%%8 2#6# (!0#"!1'3%%8 80 

zbse^\fqg_v_ 43',"+3-). 

S%37%) %,$,95,0) *-8 9*#"#(’8 -=*!%! 1'3%#(!'. (!*+-,%%8 "3*#%) 

9 *,80!/ $)*+(,-.%!/ 43',"+3-+(. N(!*0+1'. ,103-3&+> "3*#%) 9 

$)*+(,-.%!/ 43',"+3-+( ) $363'.#/ (!53*03/ (!9%373C'.18 0#%&,%'"3&+C= 

"3*#%) ) 5#(+'"+ (1,",*!%+ 5#4,?03%.. H,",*%8 ,0(+(3-,%'%3 #$’C4%3 

30'!(%+1'. ( %.#4) %, 5#(!%%3 5,",(!A)(3'! 100 R0/06. F3 0#%&,%'"3&+= 

�������� �Ra, R0/06 

����� 48,0 

U,$+%. 6"3%+'%!2 35,0 

B+1#0 9,6 

D"3(+2 16,0 

L,4,%' 41,0 

 35%# 26.0 

L,6-3 1!-+03'%3 14,0 

E,"349!'#(!2 6"3(+2 28,0 

R)*+(,-.%!2 6+51 8,9 

P#97!% $)*+(,-.%!2 15,0 
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"3*#%) + 5"!"#*%!/ "3*+#%)0-+*+( ) 5"!4+A,%%8/ 9%37%!2 (5-!( 43C 

1!"#(!%3, 803 (!0#"!1'#()C'.18 5+* 731 (!6#'#(-,%%8 $)*+(,-.%!/ 

43',"+3-+(, 3 '30#; ',/%#-#6+8 >/ (!6#'#(-,%%8.  !*+-,%%8 "3*#%) 9 

$)*+(,-.%!/ 43',"+3-+( (5-!(3C %3 5+*(!A,%%8 731'#'! 93/(#"=(3%. %3 

"30 -,6,%..  +% '30#; 4#;, ("3;3'! 0+1'0#(!2 4#9#0.  

B"#4!1-#(, $)*+(%!&'(# 9+ ?-30#$-#0#(!/ 43',"+3-+(, 5"!"#*%3 

30'!(%+1'. 80!/ %, 0#%'"#-=C'.18, 5"!9(,-# *# 93$")*%,%%8 $363'.#/ 

5"!4+A,%. "3*#%#4. <  ,-!0#$"!'3%+> 5+* 731 #$1',;,%%8 %31,-,%!/ 

5)%0'+( 9%32*,%# 5#%3* 100 '!1. $)*!%0+( (&, 0,5% (+* 9363-.%#> 

0+-.0#1'+), ( 80!/ (!5"#4+%=(3%%8 "3*#%) 5,",(!A)(3-# 200 R0/4
3
. < 

JPF ) 10% ;!'-#(!/ $)*!%0+( (4+1' "3*#%) 5,",(!A)C 80 R0/4
3
.   

<0"3>%+ &,2 5#039%!0 5"30'!7%# %, 0#%'"#-=='.. 

@-8 $+-.? ?!"#0#6# 0#%'"#-= 93 (4+1'#4 "3*#%) ( ;!'-#(!/ 

5"!4+A,%%8/ +1%)C 4+;%3"#*%3 5"#6"343 “Risk communication”, *# )731'+ 

( 80+2 93-)7,%# 2 )0"3>%1.0!/ )7,%!/. 

=*!%!)*<3( 6!;1!'A(33: -4'*2(%&3+5 #$/("*$%*2. R)*+(,-.%+ 

43',"+3-! 4#;)'. 5#6+"?)(3'! ,0#-#6+7%) 1!')3&+= ( $)*+(-8/ + 15#")*3/ 

%, '+-.0! 7,",9 (!*+-,%%8 '#01!7%!/ + "3*+#30'!(%!/ ",7#(!%, 3 '30#; 

4#;)'. 15"!8'! "#94%#;,%%= 4+0"##"63%+94+(, 6"!$+(, (#*#"#1',2, 

0#43/, 6"!9)%+( '#A#. 

�_�d_sc\ggo $)*+(,-.%!/ 43',"+3-+( 5+* (5-!(#4 4+0"##"63%+94+( 

gi�j^inaq -*!6!;1!'A(33:#. R+#5#?0#*;,%%8 9%!;)='. "+(,%. 

\d_f_ve�g_� $,95,0! $)*+(,-.%!/ 43',"+3-+( '3 >/ 80+1'., 5"!%#18'. 9%37%+ 

\d_f_ve�ge 2  ,0#%#4+7%+ 9$!'0!. 

R+#5#?0#*;,%%8 9%37%# 5#6+"?)='. %, '+-.0! '#(3"%!2 (!6-8* 

$)*+(,-.%!/ 43',"+3-+( + >/ :+9!0#-4,/3%+7%+ (-31'!(#1'+, 3 '30#; 

%,63'!(%# (5-!(3='. %3 4+0"#0-+43' ) 5"!4+A,%%8/. 

F3 (+*4+%) (+* 4+0"#10#5+7%!/  6"!$+( '3 +%?!/ 4+0"##"63%+94+( 

(5-!( $30',"+2 9#(%+ *#(6!2 731 4#;, %, 5"#8(-8'.18, 3-, 94+%3 :+9!7%!/  

(-31'!(#1',2 + /+4+7%#6# 10-3*) 5+* >/ (5-!(#4 %, 4,%? 9%37%3 +  

5"!9(#*!'. *# -*!1!"!,*9. R+#0#"#9+2%, ")2%)(3%%8 5#?!",%, 1,",* 

4,'3-+(, $,'#%), (!"#$+( +9 *,",(!%! + *,80!/ 5#-+4,"%!/ 43',"+3-+(. 

������� ����� áóä³âíèöòâà íà äîâê³ëëÿ  

B+* 731 $)*+(,-.%#-4#%'3;%!/ "#$+' 9%37%!4! *;,",-34! 

93$")*%,%%8 3'4#1:,"%#6# 5#(+'"8 C:  

$% (!/-!5%+ 639! 3('#'"3%15#"'%!/ 931#$+( '3 +%?#> $)*+(,-.%#> 

',/%+0! 9 *(!6)%34! (%)'"+?%.#6# 96#"8%%8;  

$% "#95!-,%%8 &,4,%'), (35%80), :3"$#(!/ 3,"#9#-+( '#A#; 

$% 153-=(3%%8 (+*/#*+( '3 93-!?0+( $)*+(,-.%!/ 43',"+3-+(. 

@-8 ?!"#0#6# (!0#"!1'3%%8 5"#6",1!(%#6# 6+*"#4,/3%+9#(3%#6# 

15#1#$) (!0#%3%%8 $)*+(,-.%#-4#%'3;%!/ "#$+' 5#'"+$%# 10 4
3  
(#*! %3   
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1 4
3 
V")%').

 
R363'# (#*! 2*, %3 930"+5-,%%8 '3 )A+-.%,%%8 V")%') 5+* 731 

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

R)*+(%!&'(# C (3;-!(!4 :30'#"#4 93$")*%,%%8 5#(,"/%,(!/ (#*. < 

5,"?) 7,"6) &, (+*$)(3C'.18 ) '!/ (!53*03/, 0#-! 1'+7%+ (#*! 9 

$)*+(,-.%!/ 432*3%7!0+( %3*/#*8'. ) %,#7!A,%#4) 1'3%+ ) (#*#24!.  

G1%#(%!4! *;,",-34! 93$")*%,%%8 5+*9,4%!/ (#* C '30#; 

$)*+(,-.%+ 432*3%7!0!, 10-3*! $)*+(,-.%!/ 43',"+3-+( '3 :+-.'"3' (+* 

9(3-!A $)*+(,-.%#6# '3 5#$)'#(#6# 14+''8.  

< 5"#&,1+ $)*+(,-.%#> *+8-.%#1'+ V")%'! 93$")*%=='.18 

$)*+(,-.%!4! (+*/#*34!, &,4,%'#4, (35%#4, :3"$34!, %3:'#5"#*)0'34!, 

(3;0!4! 4,'3-34! '3 +%?!4! '#01!7%!4! ",7#(!%34!. 

G1%#(%!4! *;,",-34! 93$")*%,%%8 V")%'+( C 9(3-!A3 $)*+(,-.%!/ 

43',"+3-+(, $)*+(,-.%+ 43',"+3-! ) 4#4,%' >/ '"3%15#"')(3%%8 '3 

9$,",;,%%8.  

R)*+(,-.%3 ,"#9+8 15"!8C "#9(!'0) 5"#4#>%, "!'(!%, 8")6 '3 +%?!/ 

%,63'!(%!/ :#"4 ",-.C:), 9%!A)C "#1-!%%!2 5#0"!(, 15"!8C 

934)-=(3%%= (#*#24 '3 5#?0#*;,%%= 4+6"3&+2%!/ ?-8/+(. 

S,4-+ 1+-.1.0#6#15#*3"1.0#6# 5"!9%37,%%8 %393(;*! 5#")?)='.18 

) "39+ >/ (+*7);,%%8 *-8 $)*+(%!&'(3 5"#4!1-#(!/ #$’C0'+(, 4+1', 1,-!A, 

5"#0-3*3%%8 *#"+6, -+%+2 9(’890) '3 ,-,0'"#5,",*37, 5+* 731 (+*0"!'!/ 

"#9"#$#0 "#*#(!A 5"!"#*%!/ $)*+(,-.%!/ 43',"+3-+(. S3 *3%!4! GGF ) 

1(+'+ '+-.0! 5+* 731 $)*+(%!&'(3 4+1' + '"3%15#"'%!/ ?-8/+( A#"+7%# 

('"373C'.18 300 '!1. 63 #"%!/ 9,4,-.. 

G1#$-!() 6")5) 3%'"#5#6,%%!/ (5-!(+(, 5#(’893%!/ +9 $)*+(%!&-

'(#4, (!0-!03='. 3,"#*!%34+7%+ 5#")?,%%8, 9$)",%%8, ',45,"3')"%+ 

(5-!(! '#A#. 

B+* 731 $)*+(%!&'(3 (!1#0!/ $)*+(,-. + 15#")* 3,"#*!%34+7%+ 

/3"30',"!1'!0! $)*+(,-.%#6# 432*3%7!03 "+90# 94+%=='.18. 

<'(#"=='.18 (!/#"#5#*+$%+ 3'4#1:,"%+ 5#'#0! (,-!7,9%#> 1!-!, 80+ 

15"#4#;%+ ) *,80!/ (!53*03/ 5#?0#*;)(3'! 10-8%+ 0#%1'")0&+>, 

#$4)"+(0) $)*+(-+ '#A#. 

F3 5"!-,6-!/ *# $)*+(,-.%!/ 15#")* ',"!'#"+8/ ) 9!4#(!2 5,"+#* 

)'(#"=='.18 9%37%+ 1%+6#(+ 93%#1!, 80+ 9*3'%+ 1'(#"=(3'! *!10#4:#"'%+ 

)4#(! *-8 5+?#/#*+(. W!4 (!A+ %39,4%+ $)*+(,-.%+ 15#")*!, '!4 4,%? 

(#%! #$'+7%+, + '!4 $+-.? %,15"!8'-!(!2 ",;!4 3,"3&+> '3 (!A+ %39,4%+ 

0#%&,%'"3&+> 93$")*%=(3-.%!/ ",7#(!%. 
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11.5. Çàõîäè áîðîòüáè ç³ øê³äëèâèì âïëèâîì  
áóä³âåëüíîãî êîìïëåêñó íà äîâê³ëëÿ  

 

F3 5+*5"!C41'(3/ 5"#4!1-#(#1'+ $)*+(,-.%!/ 43',"+3-+( ) "39+ 

%,(,-!0!/ #$’C4+( 639+(, 80+ %,#$/+*%# #7!A)(3'!, "3&+#%3-.%!4 C 

',"4+7%, 9%,?0#*;,%%8 >/ 5"84!4 153-=(3%%84 ( 3('#%#4%!/ '#503/. 

T,'#*! 03'3-+'!7%#6# #0!1%,%%8 *#&+-.%# 931'#1#()(3'! 5+* 731 

#7!A,%%8 5#"+(%8%# %,(,-!0!/ #$’C4+( 639+( + %,(!1#0#6# (4+1') ( %!/ 

'#01!7%!/ +%6",*+C%'+( 5+1-8 ",',-.%#6# #7!A,%%8 (+* 5!-) '3 14#-.  

F3 5+*5"!C41'(3/ 4+%,"3-.%!/ (!"#$+(, (!0!*! 80!/ 4+1'8'. 9%37%) 

0+-.0+1'. #01!*) ()6-,&= '3 1+"7!1'#6# 3%6+*"!*), *#&+-.%# 931'#1#()(3'! 

%,2'"3-+93&+= #01!*) ()6-,&= ?-8/#4 (!1#0#',45,"3')"%#6# 

153-=(3%%8 ) 5#-)4’> 639#(!/ 6#"+-#0, 3 #$,95!-,%%8 '3 #7!A,%%8 (+* 

1+"7!1'#6# 3%6+*"!*) – ?-8/#4 5#*3(3%%8 5-10% "#97!%) 03-.&!%#(3%#> 

1#*! ) *"+$%#"#95!-,%#4) (!6-8*+.  

T,'#*! (!1#0#',45,"3')"%#6# 153-=(3%%8 639+( ) 15,&+3-.%!/ 

5,73/ *3='. 5,",(36) ) "39+ #7!A,%%8 639+( +9 (!1#0!4 (4+1'#4 ) %!/ 

$3-31'), 3 '30#; 4+%,"3-.%!/ *#4+?#0. S31'#1)(3%%8 (#6%,(#6# 4,'#*) 

9%,(#*%,%%8 5"#4!1-#(!/ (!0!*+( *+1'3-# "#95#(1=*;,%%8 ) (!"#$%!&'(+ 

7,"(#%#> &,6-!. 

< 5"#4!1-#(#1'+ $)*+(,-.%!/ 43',"+3-+( 5#?!",%+ '30+ (!*! 

#7!A,%%8 (!0!*+(, 80  4,/3%+7%3 :+-.'"3&+8 (,%'!-8&+2%!/ (!0!*+(, 

#7!A,%%8 (!0!*+( (+* #01!*) ()6-,&= 15#1#$#4 3,"#*!%34+7%#6# 

5!-#(!*3-,%%8 '3 #7!A,%%8 5!-#(!/ (!0!*+( '#A#. 

/0+1+234&3 )'5&+1+236 $ "$%37&.8)73. F3 1.#6#*%+?%+2 *,%. 

5"#4!1-#(!4! (!"#$%!034! 5",*1'3(-,%# *#1!'. $363'# ',/%#-#6+7%!/ 

"+?,%., A# 9*3'%+ 93$,95,7!'! 5+*(!A,%%8 ,%,"6,'!7%#> ,:,0'!(%#1'+ 

;!'-#(!/ $)*!%0+(, &,:  

$% ',5-#+9#-8&+8 :313*+(; 

$% (!0#"!1'3%%8 -,60!/ $,'#%+( + “5+%#$,'#%+(”;  

$% )*#10#%3-,%%8 (+0#%%!/ 0#%1'")0&+2 – “C("#(+0%3”;  

$% 1!1',4! (,%'!-8&+> 9 ",0)5,"3&+C= ',5-3; 

$% ?!"#0#0#"5)1%+ 0#%1'")0&+> $)*+(,-.;  

$% 1!1',4! "#9)4%#6# (!0#"!1'3%%8  '3 ",6)-=(3%%8 ',5-3  

+ (#*! '#A#.  

 1+ &+ "+?,%%8 5,(%#= 4+"#= (+*#4+ 15,&+3-+1'34 + (;, 93"39 

30'!(%# (5"#(3*;)='.18 ) 5"30'!0) $)*+(%!&'(3. D#-#(%!4 :30'#"#4, 

A# 63-.4)C (5"#(3*;,%%8 ,%,"6#,:,0'!(%!/ ',/%#-#6+7%!/ "+?,%. C 

(+*1)'%+1'. 10##"*!%#(3%#> + &+-,15"84#(3%#> *,";3(%#> 5#-+'!0!.  

 3;-!(!4 + 5,"?#7,"6#(!4 93(*3%%84 C :#"4)(3%%8 %#"43'!(%#> 

$39!, 15"84#(3%#> %3 *#(6#1'"#0#() 5,"15,0'!(), '30#; 1'(#",%%8 

1!1',4! ,0#%#4+7%!/ 1'!4)-+(, A# 93#/#7)(3'!4)'. (5"#(3*;,%%8 
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,%,"6#,:,0'!(%!/ ',/%#-#6+2 – 5#*3'0#(+ 5+-.6!, 1)$1!*+>, 6"3%'! %3 

5"#(,*,%%8 %3)0#(#-*#1-+*%!/ "#$+' + 1'(#",%%8 9#% ,%,"6,'!7%#> 

,:,0'!(%#1'+.  

H,"2#9%!/ 9)1!-. 5#'",$)C 1'(#",%%8 5"#:,1+2%#> $39!, A# 

%3*3(3'!4, 5#1-)6! ,%,"6#1,"(+1). L, #9%373C, A# ,%,"6,'!7%+ 0#453%+> 

5#(!%%+ 5,",'(#"=(3'! 0#4)%3-.%+ ",1)"1! (,-,0'"#,%,"6+=, ',5-#, (#*)) 

( “0#4:#"'%+ 53"34,'"!” *-8 4,?03%&+( $)*!%0) (',45,"3')") + (#-#6+1'. 

5#(+'"8 ( 5"!4+A,%%8/, ',45,"3')") + '!10 (#*! ( '")$#5"#(#*+, 

$,95,",$+2%+1'. ,-,0'"#5#1'373%%8). 

 3;-!() "#-. 43C 9+6"3'! *,";3(3 ) -+0(+*3&+> $,96"34#'%#1'+ 

%31,-,%%8 +9 5!'3%. ,%,"6#9$,",;,%%8, 5#7!%3=7! 9 *!'87!/ 13*0+( '3 

?0+- + 930+%7)=7! 5+*6#'#(0#= '3 5,",5+*6#'#(0#= 03*"+( ) 5"#:,1+2%!/ 

%3(73-.%!/ 930-3*3/. O30#; %,#$/+*%!4 C 15"!8%%8 *,";3(! ( 5#?!",%%+ 

“5,",*#(#6# *#1(+*)” +%?!/ *,";3( '3 0#453%+2 ) 1:,"+ 

,%,"6#,:,0'!(%#1'+. H,",* %32$+-.? “,%,"6,'!7%# ,:,0'!(%!/” *,";3( 

1-+* (!*+-!'!  ,-!0#$"!'3%+= '3 E3%3*), (#%! 93243='. 5,"?+ 4+1&8 ( 

1(+'+ 93 5#?!",%%84 0#%&,5&+> 9,-,%!/ ',/%#-#6+2.  !1#0!2 "+(,%. 

,0#-#6+7%#> #1(+'!, 3 '30#; 30'!(%+1'. -=*,2 ) $#"#'.$+ 93 5#-+5?,%%8 

1'3%) %3(0#-!?%.#6# 1,",*#(!A3, 3 '30#; ')"$#'3 5"# %31')5%+ 

5#0#-+%%8 *3='. 1'!4)- + 5+*V")%'8 *# 5#?!",%%8 9,-,%!/ ',/%#-#6+2. 

S3"39 )  ,-!0+2 R"!'3%+> 30'!(%# (,*,'.18 $)*+(-8 %#(!/ ;!'-#(!/ 

431!(+(, *, 0#;%3 %#(#$)*#(3 C 5"!0-3*#4 “9,-,%#6# #:+1)”. <"8* 

 ,-!0#$"!'3%+> (!9%37!(: “@# 2016 "#0) (1+ 15#")*;,%+ ) G$’C*%3%#4) 

E#"#-+(1'(+ $)*!%0! 5#(!%%+ $)'! ,0#-#6+7%# 9$3-3%1#(3%!4!, *# '#6# ; 

) 5"30'!7%# %, )'(#"==7! (!0!*+( HG2 ( 3'4#1:,")”, 0"+4 &.#6# 

9(,"%)-! )(36) %3 #$#(’890#(+1'. (+*5#(+*%#1'+ 1'3%*3"'34 

,-,0'"#9$,",;,%%8.  !0#"!1'3%%8 ,%,"6#9$,"+63-.%!/ ',/%#-#6+2 + 

',/%+7%!/ 931#$+( C #$#(’890#(!4 %, -!?, *-8 %#(!/ $)*+(,-., 3 2 *-8 

1'3"!/. 

@,18'!"+7%!2 5-3% (5"#(3*;,%%8 %#(!/ $)*+(,-.%!/ 1'3%*3"'+( +9 

7+'0#= ,0#-#6+7%#= 15"84#(3%+1'= 1'(#"=C %,#$/+*%) *-8 $+9%,1) 

(!9%37,%+1'., 15"!8C 5#?!",%%= +%%#(3&+2 %3 "!%0) '3 9%!;,%%= 

(3"'#1'+ ',/%#-#6+2. <"8* G$’C*%3%#6# E#"#-+(1'(3 "#9"#$!( 5-3% *+2, 

96+*%# 9 80!4 *# 2016 "#0) $)*, (!0#%3%# (1+ 5#-#;,%%8 R)*+(,-.%#6# 

E#*,01). S3 #&+%=(3%%84 :3/+(&+(, ",3-+93&+8 5"#5#%#(3%#6# )"8*#4 

5-3%) 15"!8'!4, 10#"#7,%%= (!0!*+( HG2 %3 5-7 4-% '#% ) 2020 "#&+. 

S363-#4 (+* 2007 *# 2050 "#0) 0+-.0+1'. ()6-,&,(!/ (!0!*+( 93(*80! &+2 

5"#6"34+ $)*, 94,%?,%# %3 127-136 '!1. '#%% %3 "+0. @-8 '#6#, A#$ 

15"!8'! 5#?!",%%= %#(#> 5"#6"34!, )"8* 5-3%)C 9(+-.%!'! (-31%!0+( 

$)*!%0+( +9 %)-.#(!4 (!0!*#4 ()6-,0!1-#6# 639) (+* 5#*3'0) %3 5"#*3; 

432%3. 

< E3%3*+ *+C *,";3(%3 5"#6"343 +9 1#"')(3%%8 '(,"*!/ 5#$)'#(!/  

(+*/#*+( BELL CANADA’S ZERO WASTE PROGRAM. @-8 5"#,0') $)-# 
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#$"3%# #*!% $)*!%#0 ) Q'#$+0#0,, G%'3"+#. L8 4#*,-. $,9(+*/#*%#6# 

;!'-3  5#0393-3  1(#= ,0#%#4+7%) ,:,0'!(%+1'.. F3 1.#6#*%+ &8 5"#6"343 

43C 5#?!",%%8 %3 ',"!'#"+8/ %3(0#-# (1.#6# #9,"3 G%'3"+# + 93 2#6# 

4,;34!.  #%3 #/#5-=C 1#"')(3%%8 (+*/#*+( 93 (,-!0#= 0+-.0+1'= 

%324,%)(3%., 3 '30#; 1'(#",%%8 0#45#1'%!/ 84 *-8 #"63%+7%!/ (+*/#*+(, 

5"#(,*,%%8 "#9’81%=(3-.%#> "#$#'!, 9)1'"+7,2 '3 "#9"#$0) +%1'")0&+2 *-8 

(5"#(3*;,%%8 “9,-,%!/ ',/%#-#6+2”. 

 5"#(3*;,%%8 +*,> + 5"!%&!5+( “9,-,%#4) #:+1)” 5#*+-,%# %3 '"! 

,'35!. B,"?!2 – &, 9$+" +%:#"43&+>, >> #$"#$-,%%8 '3 *")0)(3%%8 

",9)-.'3'+( + 9(+'+(. @")6!2 ,'35   &, "#$#'3 %3*  $,95#1,",*%+4  

(5"#(3*;,%%84 (1+/ +*,2  '3 5"#,0'+(, 3 #1'3%%+ – 5#?!",%%8 +*,> 

“9,-,%#6# #:+1)” ?-8/#4 *")0)(3%%8 1'3',2 '3 5"#(,*,%%8 "+9%#43%+'%!/ 

93/#*+(. 

“S,-,%+ ',/%#-#6+>” %3$)(3='. 5#?!",%%8 + 1,",* 5"!(3'%!/ 

0#453%+2 93(*80!  ,0#%#4+7%#4) 1'!4)-=(3%%= ,0#-#6+7%#> #1(+'! 7,",9 

1,4+%3"!, '",%+%6! '3 -,0&+>. 
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Ê����� ¡�¢ £¤¥¦�¤��§  

1. S363-.%3 1'")0')"3 $)*+(,-.%#6# 0#45-,01).  

¨© X03 "#-. 5"#4!1-#(#1'+ $)*+(,-.%!/ 43',"+3-+( ( ,0#%#4+&+ <0"3>%!? 

ª© X0+ %,#$/+*%+ ",1)"1! *-8 5"#4!1-#(#1'+ $)*+(,-.%!/ 43',"+3-+(? 

«© X0+ ',/%#-#6+7%+  5"#&,1!  5+* 731 (!"#$%!&'(3 $)*+(,-.%!/ 43',-

]eife^ %32$+-.?, (5-!(3='. %3 *#(0+--8? 

¬©  5-!( "3*+#30'!(%#1'+ $)*+(,-.%!/ 43',"+3-+( %3 1'3% 9*#"#(’8 

fnsjgj. 

­© < 7#4) 5#-863C %,$,95,03 (!"#$+( +9 39$,1')? 

®© X0+ *;,",-3 %30#5!7,%%8 "3*#%) ( ;!'-#(!/ 5"!4+A,%%8/? < 7#4) 

r_fovi¯ %,$,95,03 "3*#%)? 

°© R+#5#?0#*;,%%8 $)*+(,-.%!/ 43',"+3-+(, (5-!( %3 1'3% *#(0+--8. 

±© U# '30, $+#0#"#9+8?  

²³© X0+ +1%)='. 93/#*! $#"#'.$! 9+ ?0+*-!(!4 (5-!(#4 %3 *#(0+--8 

r]_hj`f_^_`ae $)*+(,-.%!/ 43',"+3-+(?  

²²© X0 ',/%#-#6+> $)*+(%!&'(3 (5-!(3='. %3 *#(0+--8? 

²¨©  03;+'. 6#-#(%+ :30'#"! %,63'!(%#6# (5-!() %3 *#(0+--8 

zbse^\fqg_v_ 0#45-,01). 

²ª© X0!4 7!%#4 4#;%3 94,%?!'! (5-!( %3 *#(0+--8 $)*+(,-.%#6# 

d_hrf\d`b? 

²«© U# '30, 5"!"#*%#-',/%+7%3 1!1',43? 

²¬© < 7#4) 5"#8(-8C'.18 $)*+(,-.%!2 ',/%#6,%,9 %3 1)731%#4) ,'35+? 

²­© @# 7#6# 5"!9(#*8'. 3,"#*!%34+7%+ 5#")?,%%8 5+* 731 $)*+(%!&'(3?  

²®© F39(+'. 6#-#(%+ 93$")*%=(3-.%+ ",7#(!%! 5"#4!1-#(#1'+ 

zbse^\fqgjx 43',"+3-+(? 

²°© X0+ 3-.',"%3'!(%+ "+?,%%8 ( $)*+(%!&'(+ (! 9%3C',? 

19. X03 "#-. “9,-,%!/ ',/%#-#6+2” ) $)*+(%!&'(+? 
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Ð´µ¶·¸ ¹º 

Æ»¼½¾¿¾ÀÁ¾ÂÃÄÅÇÈÄÉ ËÌÍÎÌÏÅÑÍÒ¿Ì

 

 

12.1. Ñòðóêòóðà æèòëîâî-êîìóíàëüíîãî ãîñïîäàðñòâà 
 
 !"#$%$-&$'()*#+), -$./$0*1."%$   2, /1$%30)* -*#(4+ )*1$0)$-$ 

-$./$0*1."%*, 5$ 4*6,4/,7(8 '*",13*#+)$-&(#+"(1)3 "* /$6("$%3 /$"1,6! 

)*.,#,))9 '3." "* .,#!5 '3.+&$-$ "!/(. :.)$%)3 .&#*0$%3 ;!"#$%$-

&$'()*#+)$-$ -$./$0*1."%* /1,0."*%#,)$ )* 1!.. 12.1.  

 !"#$%&  !"#!$%&"'(!,  ! "#!$! %&! "'(: )*+*, $-!./ 0(#*, 

1!2  ()*+3 45 *2#*, 6! 2/+7)/'( $-!./ "2/. 2/ 8-/%3 !0!4*0'!9 

%+/02!0'3 % .30'/& 3 07+*6/&);  7-)/%2*, 1!2 ; 27)*+*, 1!2  ($!'7+3 '/ 

'!-$!%7+(23 :/#+/ * , 32;3 27)*+3 8-*.36722", 6! :2/&! "'(0" % )*+*& 

45 *2#/&).  

)!*+,%-.,/ #/$#&01*"'(%,  ! "#*& %&! "'(: 

 ! 0/23'/-2!-'7&23<23 (%! !8-!%3 23, #/2/+3:/=3", +/:23, 8-/+(23, 

83 8-*>.0'%/ : !<*6722" 45 *2#3%, 87-5#/-23 '!6!);  

 ! 727-$7'*<23 (#!.52/+(23 7+7#'-!0'/2=39, '78+!7+7#'-!=72'-/+3 '/ 

9& .7-7)3, 08!-5 * $/:!%*& 0*0'7. '/ 9& .7-7)3); 

 ! 83 8-*>.0'%/ .30(#!$! '-/208!-'5 ('-!+7,450*, '-/.%/9, /%'!-

450*, .7'-!8!+3'72*). 

2!"#!$%&"'(% 3% %-.,!*/".4! ! 5-% !+"'&!6,   ! "#!$! %&! "'(: 

 ! ;+"&*, '-!'5/-*, .!0'* '/ $3 -!'7&23<23 08!-5 *, / '/#!) 

%3 #-*'3 '/ :/#-*'3 %! !0'!#* .30'/;  

 !  !0%3'+722" %5+*=( '/ ./, /23%;  

 !  :7+723 2/0/ )722" (8/-#*, 45+(%/-*, 0#%7-* '!6!) '/ !:7-

+72722"; 

 ! 2/:7.23 '/ 83 :7.23 #!.523#/=39.  

?#-3. '!$!,  ! 0#+/ 5 #!.52/+(2!$! $!08! /-0'%/ %&! "'( -3:23 

 !8!.3)23 83 8-*>.0'%/ 3: %* !45%/22" '/ %*-!42*='%/ 45 3%7+(2*& 

ÓÔÕÖ×ÔÖÕØ ÙÚÔÛÜÝÜÞ
êîìóíàëüíîãî ãîñïîäàðñòâà. 
Ñàí³òàðíî-òåõí³÷í³ êîìóíàëüí³ 
ï³äïðèºìñòâà. Âîäîïîñòà÷àííÿ. 
Ñèñòåìè òà ñõåìè 
âîäîïîñòà÷àííÿ.  Êàíàë³çàö³ÿ.  
Ìåòîäè òà çàñîáè î÷èùåííÿ 
ñò³÷íèõ âîä. Ïàëèâíî-åíåðãåòè÷íå
ãîñïîäàðñòâî. Òðàíñïîðòíå 
ãîñïîäàðñòâî. Âïëèâ êîìóíàëüíèõ 
ï³äïðèºìñòâ íà äîâê³ëëÿ. 
Àëüòåðíàòèâí³ ð³øåííÿ. 
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./'7-3/+3%, -7.!2'2!-45 3%7+(23 '/ 32;3 83 8-*>.0'%/, 6! !40+5$!%5@'( 

%3 8!%3 23 $/+5:3 #!.52/+(2!$! $!08! /-0'%/. 

 

A*0. 12.1. B'-5#'5-/ )*'+!%!-#!.52/+(2!$! $!08! /-0'%/ 

12.2. Ñàí³òàðíî-òåõí³÷í³ êîìóíàëüí³ ï³äïðèºìñòâà  
 
C# :/:2/</+!0",  ! 2*& %3 2!0"'(0": %! !#/2/+* (83 8-*>.0'%/, 6! 

:/47:87<5@'( 8!'-74* 2/07+722" .30' '/ 07+*6 .30(#!$! '*85 8*'2!@ 

%! !@, : 3,02@@'( :4*-/22" '/ !<*6722" 0'3<2*& %! , 7#08+5/'/=3@ 

%! !8-!%3 2!-#/2/+3:/=3,2*& .7-7)), +/:23, 8-/+(23, 83 8-*>.0'%/ : 

!<*6722" 45 *2#3%, 87-5#/-23 '!6!.  

 !"!#!$%&'&((). *+$%,-+ %& $.,-+ /!"!#!$%&'&((). B*0'7.!@ 

%! !8!0'/</22" 2/:*%/@'( #!.8+7#0 32)727-2*& 08!-5 , ./;*2 3 

/8/-/'3%, "#3 8-*:2/<723  +"  !45%/22" %! * : 8-*-! 2*&  )7-7+, 

8!+38;722" 99 "#!0'3, :47-3$/22", '-/208!-'5%/22" '/ 8! /%/22" 

%! !08!)*%/</., 0#+/ />'(0" 3: %! !8-*,./+(2*&, %! !83 3,./+(2*&, 

ßàáâãäã-&$'()*#+), -$./$0*1."%$ 

æçèéêëì -$./$0*1."%$ îêïðñòéóñô /20/1!3'."%*

æõöõ÷ 789:;<=>?46 @9A<  

ø )*+3 45 *2#*  

ù $!'7+3 

ñúûõöõ÷ 789:;<=>?46 @9A<  

ù '!-$!%7+(23 :/#+/ *  

ù 27)*+3 8-*.36722" 

üýþÿ.ý�þ�-FCGAEHAE  

ù %! !8-!%! *  

ù #/2/+3:/=3"  

ù +/:23, 8-/+(23  
ù 87-5#/-23 '!6! 

ìþú�,ú.õ�þÿ  
ù #!.52/+(23 7+7#'-!0'/2=39  
ù '78+!7+7#'-!=72'-/+3 '/ 9& .7-7)3 

ù 08!-5 * $/:!%*& 0*0'7. '/ 9& 

������ 

ïÿ'�	�,� F8;A=I98FJ 
-�'
��ý�'.�ý L;7;5>A9:E=>?979 

Möý,�
'.��� 

ù  !-!$*, .!0'*, !0%3'+722" 

%�����, 8+!6 

ù :7+723 2/0/ )722", 8/-#* '!6! 

-�'
��ý�'.�ý A;LC:A4G F; 


ÿ�Iú�þõ� ?9:JAE?;OE6 

ù $3 -!'7&23<23 08!-5 *,  

ù %3 #-*'3 '/ :/#-*'3 %! !0'!#* .30'/
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!<*02*&, %! !2/83-2*& '/ -7$5+@%/+(2*& 08!-5 , ./$30'-/+(2*& 

%! !%! 3% 3 -!:8! 3+(2*& .7-7) '/ :/0!43% /%'!./'*:/=39.  

B������ %! !8!0'/</22" 8! 3+"@'( :/ '/#*.* !:2/#/.*:  

 ! 152#=3!2/+(2*. 8-*:2/<722". ($!08! /-0(#!-8*'23, %*-!42*<3 

'/ 8-!'*8!)7)23);  

 ! 017-!@ !40+5$!%5%/22" (!4’> 2/23 '/ -!: 3+(23);  

 ! :/ %* !. !4’>#'3% (.30(#3, 07+*623, 8-!.*0+!%3 '/ 32.);  

 ! :/ '7-*'!-3/+(2*. !&!8+722". %! !08!)*%/<3% (.30=7%3, 

=72'-/+3:!%/23, $-58!%3);  

 ! '-*%/+30'@  39 ('*.</0!%3 '/ 8!0'3,23);  

 ! '*8!. 8-*-! 2!$!  )7-7+/ (: %*#!-*0'/22". 83 :7.2*& /4! 

8!%7-&27%*& %! );  

 ! 08!0!4!. %! !83 2"''" %! * ($-/%3'/=3,23 '/ : .7&/23<2*. 

8! /%/22". %! *); 

 ! &/-/#'7-!. %*#!-*0'/22" %! * (8-".!'!<23, :%!-!'23 '/ : 

8!%'!-2*. %*#!-*0'/22". %! *); 

 ! 2/ 3,230'@ :/47:87<722" 8! /%/22" %! *. 

0������ �!"�-#+%(4 $+$%,-+ %! !8!0'/</22" 8! /@'( %! 5  +" 

8���#, 8-*$!'5%/22" 9)3 '/ 8-!%7 722" 0/23'/-2!-$3$3>23<2*& 8-!=7 5-. 

E$&( % =3, 0*0'7.3 8!%*22/ 45'* 8*'2!9 "#!0'3. E*-!42*<3 %! !8-!%! * 

8$&()�* %! 5 2/ '7&2!+!$3<23 =3+3. F-!'*8!)7)23 0*0'7.* 

+$&$8$��(/(11# 8-*:2/<723  +" 8! /%/22" %! * 83  </0 $/0322" 8!)7)3. 

E$&( % 8-!'*8!)7)2*& .7-7)/& .!)7 45'* 3 27 8*'2!9 "#!0'3. 

52’7"(&(4 /!"!#1!/!"+ :/ !%!+(2"@'( 8!'-74* %03& 

+$&$�8$3�+(/4+, / 1!8"492(4 – !#-7.! 8! /@'( %! 5  +" -3:2*& 8!'-74.  

:6�79;6 (+!#/+(23) 0*0'7.* :/47:87<5@'( %! !@ !#-7.*& 

+$&$�8$3�+(/4+ (2/8-*#+/ , '%/-*22*=(#5 17-.5, 8-!.*0+!%7 83 8-*-

>���+$ <* !#-7.5 $-585 45 *2#3%), ;,(%1&948!/&(4 – %03& 08!)*%/<3% 

8�+1$<$ 2/07+72!$! 852#'5.  

0 =��;6, /4! 1&=!((4 0*0'7.* %! !8-!%! 3% 8-*:2/<723  +" 

?(@�?8�/�11# %! !@ #3+(#!& 2/07+72*& 852#'3%, 17-. <* 83 8-*>.0'%, 

+4&&(A�1�C ! 27 %3  ! 2!$! (8-!7#'5@'(0", "# 8-/%*+!, :/ %3 05'2!0'3 

8D4�1�C %!  '/ &/-/#'7-*:5@'(0" %7+*#!@  !%)*2!@ %! !%! 3%). 

G<4&1$ : BHIF 2.04.02-84 =72'-/+3:!%/23 0*0'7.* %! !8!0'/</22" :/ 

1(&4F14��) :/47:87<722" %! !@ 8! 3+"@'(0" 2/ '-* #/'7$!-39:  

H %! !8-!%3  87-;!9 #/'7$!-39 –  !850#/>'(0" :.72;722" 

8$&(+(11# %! * 2/ $!08! /-0(#!-8*'23 8!'-74*  ! 30% -!:-/&52#!%*& 

+��D(�, 2/ %*-!42*<3 8!'-74* –  ! -3%2", 6! %*:2/</>'(0" /%/-3,2*. $-/-

J4K$� -!4!'* 83 8-*>.0'%; '-*%/+30'( '/#!$! :.72;722" 8! /%/22" %! * 

&$8L�K(>�*�#  ! 3  34. G.72;722" 8! /%/22" %! * 2*)<7 :/:2/<72!9 .7)3 

(@$ %:/$/+3 87-7-%/ % 99 8!0'/</223  !850#/>'(0" 2/ 87-3!   ! 10 &%., "#3 

8$�D4@14  +" %3 #+@<722" 8!;#! )72*& 3 83 #+@<722" -7:7-%2*& 

�A���1�4+ 0*0'7.*; 
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 ! %! !8-!%3   -5$!9 #/'7$!-39 –  !850#/>'(0" :.72;722" 8! /%/22" 

%! * '/#7 0/.7, "# 3  +" 87-;!9 #/'7$!-39, /+7 87-3!  :.72;722" %! !– 

8!0'/</22" .!)7 '-*%/'*  ! 10  34. F7-7-%/ /4! :2*)722" 8! /%/22" 

%! * 2*)<7 :/:2/<72!$! -3%2"  !850#/>'(0"  ! 6 $! ; 

 ! %! !8-!%3  '-7'(!9 #/'7$!-39 – :.72;722" %! !8!0'/</22"  !850-

#/>'(0" '/#7 0/.7, "# 3  +" 87-;!9 #/'7$!-39, /+7 '-*%/+30'@  ! 15  34. 

G.72;722" 8! /%/22" %! * 2*)<7 :/:2/<72!9 .7)3 /4! 87-7-%/  !-

850#/>'(0" 2/ 87-3!  8-!%7 722" -7.!2'5 ($-/2*<2*, '7-.32 – 1  !4/). 

N@’> 2/23 $!08! /-0(#!-8*'23 '/ %*-!42*<3 %! !8-!%! * 2/07+72*& 

8L1K�4+ 3: #3+(#30'@ .7;#/2=3% 8!2/  50 '*0. !034 2/+7)/'(  ! 87-;!9 

K(��<$D4O, %3  5  ! 50 '*0. –  !  -5$!9, .72; "# 5 '*0. !034 –  ! '-7'(!9 

K(��<$D4O. 

P(��<$D4) !#-7.*& 7+7.72'3% 0*0'7.* %! !8!0'/</22" %0'/2!%+@-

)�* :/+7)2! %3  9& 152#=3!2/+(2!$! :2/<722" % :/$/+(23, 0*0'7.3 

+$&$8$��(/(11#. 

E?(>�1� -!:'/;5%/22" !#-7.*& 7+7.72'3% '/ 08!-5  5 #!)23, 

K$1KD��14F 0*0'7.3 %! !8!0'/</22" 2/:*%/@'( $.,-!> /!"!#!$%&'&((). 

E�@4D 0#+/ 5 08!-5  :/+7)*'( % !02!%2!.5 %3  2/0'582*& 1/#'!-3%:  

H %* 5 8-*-! 2!$!  )7-7+/ %! !8!0'/</22" '/ "#!0'3 %! * % 

1*$�L; 

H #/'7$!-39 %! !08!)*%/<3% '/ 9& %*.!$ 6! ! %3+(2*& 2/8!-3%, 

K4A*K$��4 '/ "#!0'3 %! *, 6! 08!)*%/>'(0";  

H 2/ 3,2!0'3 8! /%/22" %! *;  

H -7+(>15 .30=7%!0'3. 

BC��( %! !8!0'/</22" : %3 #-*'*&  )7-7+ :/:%*</,, ./> 2/,43+(;5 

@L&4+�A*1L %/-'30'( 3  !0*'( 0#+/ 2/ % 7#08+5/'/=39, !0#3+(#* %*./$/> 

1(#+1$��4 %! !!<*02*& '/ 32;*& 08!-5 . G/ =3>@ 0&7.!@ %! / : %3 #-*'!9 

+$&$F�� 2/ &! *'(  ! %! !:/43-2*& 08!-5 , : "#*& 2/0!0/.* 0'/2=39 

8�DQ$<$ 83 2"''" 8! />'(0" 2/ !<*023 08!-5 *. H/ %! !!<*023, 0'/2=39 

8$A48QL>�*�# "#30'( %! *, 830+" <!$! %!2/ 8! />'(0" % -7:7-%5/- <*0'!9 

+$&� (AKE), :%3 #* 2/0!0/.* 0'/2=39  -5$!$! 83 2"''" %! !%3 %7 722". 

8$&(>�*�#  ! %! !8-!%3 2!9 .7-7)3 %! !08!)*%/</..  

R( '7-*'!-3"& 2/07+72*& 852#'3% (87-7%/)2! 5 2/,%*6*& .30="&) 

�8$DL&3L)�* %! !2/83-23 4/;'*, "# 3 AKE, 8-*:2/<723  +" :47-3$/22" 

+$&�, -7$5+@%/22" -!4!'* 2/0!03% '/ 83 '-*./22" 5 .7-7)3 27!4&3 2!$! 

1(8$DL. H/#!8*<722" %! * % 4/;'3 %3 45%/>'(0" % '!, </0, #!+* 2/0!0* 

8$&()�* %! * 43+(;7, 23) 99 %*'-/</@'( 08!)*%/<3 – %*'-/</>'(0" %! / : 

@(K( '! 3, #!+* 08!)*%/22" 87-7%*65> 8! /%/22". 

L+" %! !8!0'/</22" </0'3;7 %*#!-*0'!%5@'( 83 :7.23 %! *, "#3 ./-

@'( 8!-3%2"2! : 8!%7-&27%*.* .72;*, %.30' -3:2*&  !.3;!#, 5 '!.5 

<*0+3 3 -/ 3!/#'*%2*&, 6! !45.!%+@> 8-!0'3;*, 0#+/  %! !8-!%3 2*& 

08!-5   +" !<*6722" %! *. C#6! 83 :7.23 %! * :/ 0%!9.* 13:*#!-
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C4�4/1��� '/ 0/23'/-2*.* 2!-./.* :/ !%!+(2"@'( %*.!$* 6! ! 8*'2!9 

%! *, '! %*#!-*0'!%5@'( 2/,8-!0'3;5 0&7.5 %! !8!0'/</22" (-*0. 12.2). 

M#-/92/ ,  !03 :/+*;/>'(0" #-/92!@ : 2*:(#*. %! !:/47:87<722". 

2/ ! 2!$! )*'7+". B7-7  #-/92 BHL %!2/ :/,./> 13-'7 .30=7. H7:%/)/@<* 

2/ =7, 5 1994 -!=3 07-7 2(! !4!%7 %! !08!)*%/22" 2/ ! 2!$! )*'7+" % 

M#-/923 0'/2!%*+! 320 +. N7 % 1,5-2 -/:* 87-7%*65> 07-7 23, -3%72( 

%! !08!)*%/22" 5 #-/92/& O%-!8*, / 5 %7+*#*& .30'/& – 

L238-!87'-!%0(#5, L!27=(#5, G/8!-3))3, B3.17-!8!+3, ? 703, P/-#!%3 – 

%! !08!)*%/22" 87-7%*65%/+! 400 + 2/  !45. 

Q/#3 %*0!#3 8!#/:2*#* .!)2/ 8!"02*'* '*., 6! 27 %0" %! /  !-

&! *'(  ! 08!)*%/</, </0'*2/ 99, / =7 8!2/  15%, %'-/</>'(0" 5 .7-7)/& 

%! !8!0'/</22" (%*'3#/22", <7-7: '7 6! : 2*& 21% .7-7) :2!;723 3 

8!'-745@'( 8!2!%+722"). M -7:5+('/'3 %03& %*'-/' – 05./-23 8-! 5#'*%23 

%*'-/'* %! * % .30'/& 0"$/@'(  ! 50 %3 0!'#3%. 

A*0. 12.2. B&7./ %! !8!0'/</22" :3 0%7- +!%*2*: 
S T &1%,84&($23& $/,1"9!/+(&; 2 "  1,8,1/<&1; 3 – (&$!$(& $%&(;4) II #4"()%%); 

U T (&#41(& 1,?<9>/&92(& -4$%34$%2; 5 "  1!8/4"(& -,1,@&. 

  

H/ '! %/)+*%*. :/+*;/>'(0" 8*'/22" "#!0'3 8*'2!9 %! *. H/  5.#5 

7#087-'3% E?G, ./,)7 80% 503& &%!-!4 5 0%3'3 8!%’":/23 : 8!$/2!@ "#30'@ 

8*'2!9 %! *. K*223 % M#-/923 0/23'/-23 8-/%*+/ !&!8+@@'( 1350 

32$-7 3>2'3%, 3 72'*13#!%/2*& 5 %! 2*&  )7-7+/&, / <*22*, LBQM “E! / 

8*'2/” .30'*'( '3+(#* 28 8!#/:2*#3%. F-!'7 5 232 2/07+72*& 852#'/& 

M#-/92* "#30'( %! * 27 %3 8!%3 /> 2/%3'(  7-)/%2!.5 0'/2 /-'5. 

B(!$! 23 %! !8!0'/</22" 43+(;!0'3 .30' 4/:5>'(0" =3+#!. 2/ 

83 :7.2*& %! /& (62%), % 21% .30' > :.3;/23  )7-7+/ %! !8!0'/</22" 3 

.72;7 17% .30' %*#!-*0'!%5@'( 8!%7-&27%3  )7-7+/. 

A&(&948&;4). G/47:87<722" 2/+7)2!$! 0/23'/-2!$! 0'/25 2/07+72*& 

852#'3% '/ 8-!.*0+!%*& 83 8-*>.0'% .!)+*%7 '3+(#* 5 -/:3 

!-$/23:!%/2!$! :4*-/22" '/ 0%!></02!$! %* /+722" :/ .7)3 9& '7-*'!-39 

0'3<2*& %!  3: 2/0'582*. !<*6722". '/ :27:/-/)5%/22".. 

P(1(A4?(V4# 2/07+72!$! 852#'5 – =7 #!.8+7#0 32)727-2*& 08!-5  '/ 

$@A(&1(11#, "#3 8-*:2/<723  +" 8-*,./22" '/ '-/208!-'5%/22" 0'3<2*& 

W
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+$&  ! !<*02*& 08!-5 . B*0'7./ #/2/+3:/=39 2/07+72!$! 852#'5 

�KA(&(>�*�# : =3+!$! #!.8+7#05 7+7.72'3% 3 83 0*0'7. (-*0. 12.3).  

XY=Z 6[Y\ 3&(&948&;4=(, !69&"(&(() #1+8(&',(,  +" 8-*,./22" 

��4/1�C %!  '/ %3 %7 722" 9& :/ .7)3 45 *2#5. H/ 8-!.*0+!%*& 

84&8D�>���+(C  +" 8-*,./22" 0'3<2*& %!  .!)5'( %*#!-*0'!%5%/'*0( 

�8�V4(A*14 8-*,./<3 5 %*$+" 3 '-/83%, +!'#3%, "#3 %0'/2!%+@@'( 47:-

8$��D�&1*$ 43+" /8/-/'3% '/ '7&2!+!$3<2!$! !4+/ 2/22". 

]��. 12.3. B'-5#'5-/ #/2/+3:/=39 2/07+72!$! 852#'5 

X=^_`Y6 3&(&948&;4=(4 -,1,@4 – =7 0*0'7./ 83 :7.2*& 

�DL@$8D$+$&4+, "#3 8-*,./@'( 0'3<23 %! * %3   %!-!%*& (#%/-'/+(2*&) 

��D�3 3 8-*:2/<723  +" '-/208!-'5%/22" 0'3<2*& %!  5 .7)/& 2/07+72!$! 

8L1K�L. J/2/+3:/=3,23 .7-7)3 45 5@'( 87-7%/)2! 0/.!8+*%2*.*, 

8D$KA(&()/� 9& %3 8!%3 2!  ! -7+(>15 .30=7%!0'3. F-* =(!.5 '7-*'!-3" 

8$&4A#>�*�# 2/ 4/07,2* #/2/+3:5%/22". R/07,2!. #/2/+3:5%/22" 2/:*%/@'( 

/(���1L '7-*'!-39, 6! #/2/+3:5>'(0" 3 !4.7)72/ %! !-!: 3+/.*. 

P(1(A4?(V4F14 .7-7)3 #+/0*13#5@'( :/ 8-*:2/<722".*: 

H  !6!%3 .7-7)3 /4! %! !0'!#* " .7-7)3, 8-*:2/<723  +" 

+4&+�&�11# /'.!017-2*& %! ;  

H 8!45'!%3 " .7-7)3, 8-*:2/<723  +" %3 %7 722" 8!45'!%*& %! ;  

H %*-!42*<3 " .7-7)3  +" %3 %7 722" %*-!42*<*& 0'3<2*& %! .  

EA(Q�$+L)�* '/#!) .7-7)3  +" 083+(2!$! %3 %7 722" -3:2*& %* 3% 

��4/1�C %!  (8!45'!%!-%*-!42*<3, %*-!42*<!- !6!%3 '!6!). 

ELA�/14 #/2/+3:/=3,23 .7-7)3 % .7)/& #!)2!$! 4/07,25 

$@’> 25@'(0" ! 2*. /4!  7#3+(#!./ 3!9,3%!1&-+ (#/2/+3:/=3,2*, 

�DL@$8D$+4&, "#*, :4*-/> 0'3<23 %! * :  %!& /4!  7#3+(#!& %5+*<2*& 

��D�3).  

a -/:3 :2/<2*& :/$+*4+72( 0/.!8+*%2*& #/2/+3:/=3,2*& '-54!8-!-

+$&4+ %+/;'!%5@'( 2/0!023 0'/2=39 83 2"''" '/ 87-7#/<5%/22" 0'3<2*& %! . 

P(1(A4?(V4F14 2/0!023 0'/2=39 8! 3+"@'( 2/ -4$;,/4, 1&=!((4 '/ ?!9!/(4. 

&*)*#2P*Q2R  )*.,#,))$-$ /()&"( 

bc�d��ecf 
ghch��ih��jc� 
kl�hmchccn 
l�m�%��� '/ 
opk��m 

 

q%k�k%h '/ %5+*<2/ 
ghch��ih��jch .7-7)3, 

gk��gdk��, 
ghch��ih��jc� 2/0!023 

odhc��r 3 2/83-23 
d��lkp�k%km� 

 

st�oc� 08!-5 * '/ 

%�p�og� !<*672*& 

od�tc�u %!  5 

%kmkj��v� 

 



 397

w4�V�+4 2/0!023 0'/2=39 0+5$5@'(  +" 87-7#/<5%/22" 0'3<2*& %!  %3  

$&1$<$ /4!  7#3+(#!& 45 *2#3%, -/,!223 –  +" 87-7#/<5%/22" 0'3<2*& %!  

D(F$14+ '/ 4/07,23%. T!+!%23 2/0!023 0'/2=39 87-7#/<5@'( %03 0'3<23 %! * 

1( !<*023 08!-5 *. 

G(A�31$ %3  '!$!, "# %3 %! "'(0" !#-7.3 %* * 0'3<2*& %! , -/:!. <* 

$KD��$, 0*0'7.* #/2/+3:/=39 8! 3+"@'( 2/ 8&?&92(!$#9&/(4, 1!8"492(4 

x8!%2/ /4! 278!%2/) '/ (&#4/1!8"492(4.  

y�8 0*0'7.* #/2/+3:/=39 .30'/ %*4*-/@'( 2/ !02!%3 8!-3%2"22" 

��C14K$-7#!2!.3<2*& '/ 0/23'/-2!-$3$3>23<2*& 8!#/:2*#3%. 

G( 8&?&92(!$#9&/(!C 0*0'7.* #/2/+3:/=39 %03 %* * 0'3<2*& %!  

+4&+$&#�*�#  ! !<*02*& 08!-5   > *2!@ #/2/+3:/=3,2!@ .7-7)7@. 

z�{�6^!Y� – =7 0*0'7./ #/2/+3:/=39, :/ "#!@ !#-7.3 %* * 0'3<2*& %!  

4? :/4-5 2722".* -3:2!$! &/-/#'7-5 %3 %! "'(0" 0/.!0'3,2*.* 

K(1(A4?(V4F1��� .7-7)/.*. A!: 3+(23 0*0'7.* #/2/+3:/=39 % 0%!@ <7-$5 

8$&4A#)�*�# 2/ #!/(4 '/ (,#!/(4.  

|�;Y� 1!8"492(& $+$%,-& #/2/+3:/=39 87-7 4/</> 27 .72;7  %!& 

��D�3:  

H ! 25 –  +" 8-*,./22" '/ %3 %7 722" 8!45'!%*& 3 4+*:(#*&  ! 2*& 

?( 0#+/ !. %*-!42*<*& 0'3<2*& %!  2/ !<*023 08!-5 *;  

H  -5$5 –  +" 8-*,./22" 3 0#* /22" 5 %! !,.*67 /'.!017-2*& '/ 

L�$+1$ <*0'*& %*-!42*<*& 0'3<2*& %! . 

}9��;Y� 1!8"492(& $+$%,-& 87-7 4/</> %3 %7 722" 8!45'!%*& 

��4/1�C %!  :/#-*'!@ .7-7)7@ 2/ !<*023 08!-5 * 3 27!-$/23:!%/27 

+4&+�&�11# 5 %! !,.*67 /'.!017-2*& %! . Q/#7 -3;722" :.72;5> 

$&1$/(�14 #/83'/+(23 %*'-/'* '/  !:%!+"> 5 ./,45'2(!.5 :  !45 !%!@ 

��D�3 87-7&! *'*  ! 8!%2!9 -!: 3+(2!9 0*0'7.* #/2/+3:/=39, "#/ : 

�(14�(D1$O '!<#* :!-5 >  !0'/'2(! 2/ 3,2!@. 

}��6; �{�6^!Y�~ 2/:*%/>'(0" '/#/ 0*0'7./ #/2/+3:/=39, :/ "#!9 % 

�4�V#C 87-7'*25 0/.!0'3,2*& #/2/+3:/=3,2*& .7-7)  +" %3 %7 722" -3:2*& 

+�&4+ 0'3<2*& %!  %0'/2!%+@@'( %! !0#* 23 #/.7-*, 6!  !:%!+"@'( 87-7-

8L�K(�� 2/,43+(; :/4-5 2723  !6!%3 %! * :/ ./+*& %*'-/' % 8!45'!%5 

��D�3L '/ %3 %! *'* 9&  :/$/+(2*. #!+7#'!-!. 2/ !<*023 08!-5 *, / 5 -/:3 

?A�+� – 0#* /'* 8!-3%2"2! <*0'3  !6!%3 %! * 47:8!07-7 2(! 5 

+$&$F����. 

E M#-/923 87-7%/)2! :/0'!0!%5@'( 278!%25 -!: 3+(25 0*0'7.5 

K(1(A4?(V4O, "# 87-;5 <7-$5 45 3%2*='%/. E:/$/+3 0*0'7.5 #/2/+3:/=39 

+�@�D()�* : 5-/&5%/22". .30=7%*& 5.!%, '7&23#!-7#!2!.3<2*& 8!#/:2*#3% 

�( 0/23'/-2!-$3$3>23<2*& %*.!$.  

����^!Y���^�;Y� 0*0'7./ #/2/+3:/=39 " :/ "#!9 %03 0'3<23 %! * 

84&A#<()�* !<*6722@ (5 0/23'/-2!.5 %3 2!;7223 > 2/,43+(;  !=3+(2!@). 

N&1(K =" 0*0'7./ %*./$/> :2/<2*& #/83'/+(2*& '/ 7#08+5/'/=3,2*& 

+��D(�, !0#3+(#* 05''>%! :43+(;5@'(0" -!:.3-* !<*02*& 08!-5 , 

K$�L14K(V4F '/ 8!'5)230'( !4+/ 2/22". J-3. '!$!, 2/ 8!%25 8!'5)230'( =3 
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�8$DL&� 8-/=@@'( '3+(#* 83  </0 %7+*#*& :+*% 5 -/:3 2/ &! )722" %03>9 

�(�� /'.!017-2*& %!  2/ !<*023 08!-5 *. L+" :.72;722" %/-'!0'3 

?(<(A*1$�8A(+1$O .7-7)3 2/ #!+7#'!-/& 5: !%) %! !,.*6 %0'/2!%+@@'( 

?A�+$�8L�K�, :/  !8!.!$!@ "#*& 83  </0 :2/<2*& :+*% !02!%25 ./05 

(��$�J�D1�C %!  0#* /@'( 5 %! !,.*67 47: !<*6722". Q/#7 -3;722" 

?1�3L> 0/23'/-25 2/ 3,230'( :/$/+(2!08+/%2!9 0*0'7.* #/2/+3:/=39 '/ 

&$8L�K(> 8!'-/8+"22" -!:4/%+72*&, /+7 27!<*672*& 8!45'!%*& 0'3<2*& 

+$& 5 %! !,.*67. L76! %*65 2/ 3,230'( : 0/23'/-2!9 '!<#* :!-5 ./> 

1(84+D$?&4A*1( 0*0'7./ #/2/+3:/=39. E =(!.5 %*8/ #5 27!<*6723 0'3<23 

+$&� 27 8!'-/8+"@'( 5 %! !,.*67, /+7 %/-'30'( =3>9 0*0'7.* 27 2*)</ 

?(<(A*1$�8A(+1$O, 6! !45.!%*+! !4.7)727 8!;*-722" 2/83%-!: 3+(2!9 

������� #/2/+3:/=39. 

�4& </0 %*4!-5 0*0'7.* #/2/+3:/=39 2/ 8-!.*0+!%*& 83 8-*>.0'%/& 

+D(C$+L)�*: #3+(#30'( 3 0#+/  %*-!42*<*& 0'3<2*& %! , .!)+*%30'( 

+�K$D���(11# %*-!42*<*& 0'3<2*& %!  % !4!-!'2!.5 '/ 8!0+3 !%2!.5 

+$&$8$��(/(114, .!)+*%30'( 5'*+3:/=39 =322*& -7<!%*2 '/  !=3+(230'( 

$@'> 2/22" :3 0*0'7.!@ #/2/+3:/=39 2/07+72!$! 852#'5, %*.!$*  ! 

�K�&(11# %*-!42*<*& 0'3<2*& %!  5 %! !,.*6/. J/2/+3:/=3@ 

8D$���A$+�C 83 8-*>.0'%, "# 8-/%*+!, 87-7 4/</@'( :/ 8!%2!@ 

D$?&4A*1$) 0*0'7.!@. 

 

12.2.1. Ìåòîäè òà çàñîáè î÷èùåííÿ ñò³÷íèõ âîä  

Ê����������� ������� ���� E! /, 6! 45+/ %*#!-*0'/2/  +" -3:2*& 

8!'-74 5 8!45'3 /4! 2/ %*-!42*='%3 3 !'-*./+/ 8-* =(!.5  ! /'#!%3 

 !.3;#* (:/4-5 2722"), "#3 :.32*+* 99 &3.3<2*, 0#+/  /4! 13:*<23 

%+/0'*%!0'3, 2/:*%/>'(0" "'/7,!6 (!$!6. G/ 8!&! )722". '/ &/-/#'7-!. 

:/4-5 272( %03 0'3<23 %! * 8! 3+"@'( 2/ #!6<%!/4 ($!08! /-0(#!-

17#/+(23), /+1!6(+'4 '/ &%-!$H,1(4.  

�$ #!6<%!/+. %3 2!0"'( %! * %3  #5&!2(, '5/+7'2*& #3.2/', 

&LQ$+�C, +/:72(, 8-/+72(, 9 /+72(, +3#/-72(, / '/#!) $!08! /-0(#3 %! *, 

�$ 5'%!-@@'(0" %3  .*''" 8-*.3672(. E!2* 2/ &! "'( "# %3  )*+*& '/ 

<D$�(&�*K�C 45 *2#3%, '/# 3 %3  8!45'!%*& 8-*.3672( 8-!.*0+!%*& 

84&8D�>���+.  

G( 8-*-! !@ :/4-5 272( 0'3<23 %! * .!)5'( 45'* 17#/+(2*.*, "#3 

1(&C$&#�* : '5/+7'3% '/ :/4-5 2723 87-7%/)2! 13:3!+!$3<2*.* %3 &! /.* 

3���>&4#A*1$��4 +@ *2*, '/ $!08! /-0(#*.*, 6! :/4-5 2723 -3:2!$! -! 5 

8$@L�$+��� %3 &! /.*. 

BKA(& 8!45'!%*& 0'3<2*& %!  %3 2!02! 8!0'3,2*, 3 &/-/#'7-*:5>'(0" 

+ !02!%2!.5 !-$/23<2*.* :/4-5 2722".* (./,)7 60%) % 27-!:<*272!.5, 

K$A$O&1$�L '/ -!:<*272!.5 0'/23, / '/#!) -3:2*.* 4/#'7-3".* 3 

�4KD$$D<(14?�(��, 5 '!.5 <*0+3 , 8/'!$722*.*. 
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X_ �2Y_`6 $%4'(4 /!"+ 5'%!-@@'(0" % '7&2!+!$3<2*& 8-!=70/& 

+�D$@1�V�+(. B#+/  '/ #!2=72'-/=3" :/4-5 272( %*-!42*<*& 0'3<2*& %!  

&L3� -3:2!./23'23 3 :/+7)/'( %3  %* 5 '/ '7&2!+!$39 %*-!42*='%/, %*&3 2!9 

��D$+�1� '/ -3:2*& #!.8!272'3%, "#3 8-*05'23 % '7&2!+!$3<2!.5 8-!=703. 

E�D$@1�/4 0'3<23 %! * .!)5'( ./'* !-$/23<23, .327-/+(23, -/ 3!/#'*%23 

&$�4QK�, / '/#!) ;#3 +*%3 '/ !'-5,23 -7<!%*2*. E* 3+"@'( :/4-5 2723 '/ 

L�$+1$ <*0'3 %*-!42*<3 0'3<23 %! *. F-*#+/ !. 5.!%2! <*0'*& 0'3<2*& 

+$& .!)7 45'* %! /, 6! %*#!-*0'!%5%/+/0(  +" !&!+! )722" % 

��8A$$@�411�C /8/-/'/&. 

�Z����9 Y6 $%4'(4 /!"+ 5'%!-@@'(0" %3  %*8/ /22"  !65 /4! 

�(1�11# 023$5 '/ .30'"'( % !02!%2!.5 .327-/+(23 3 % .72;3, #3+(#!0'3 – 

$D<(14/14 :/4-5 2722". U'.!017-23 0'3<23 %! *, "#3 5'%!-@@'(0" 2/ '7-

D��$D4O 8-!.*0+!%*& 83 8-*>.0'%, .30'"'( %3 &! * '/ 0#* /22" 

+4&8$+4&1�C %*-!42*='%. 

E4&+�&�11# '/ :27;#! )722" /'.!017-2*& 0'3<2*& %!  '/#!) 

1(A�3(�*  ! :/% /2( 0+5)4 #/2/+3:/=39. L! '!$! ) 0+3  %3 :2/<*'* %7+*#5 

1�D4+1$�4D14��* 2/ &! )722" =*& %! . M 05&5 8!$! 5 %!2* %3 05'23, / 83  

/(� :+*%* 9& #3+(#30'( 45%/> :2/<2!@. 

BKA(& 0'3<2*& %!  %*%</@'( : .7'!@ %*4!-5 08!0!45 !<*6722" 

��4/1�C %! , %*:2/<722" .!)+*%!0'3 5'*+3:/=39 =322*& -7<!%*2, 6! 

�4��#�*�# % 0'3<2*& %! /& '/ !0/ 3 ()*-*,  !4-*%/ '!6!), / '/#!) 

+�?1(/�11# .!)+*%!0'3 %*#!-*0'/22" !<*672*& 0'3<2*& %!  "#  )7-7+/ 

��C14/1$<$ %! !8!0'/</22". 

G(@DL&1�11# 0'3<2*& %!  .!)5'( 45'* -4(,1&92(+-+ '/ !1?&(4'(+-+.  

�$ .327-/+(2*& :/4-5 272( 2/+7)/'( 830!#, $+*2/, ;+/#, -!:<*2* 

�41�D(A*1�C 0!+7,, #*0+!' '/ +5$3%.  

ND<(14/14 :/4-5 2722" 45%/@'( 1!$9+((!?! '/ %/&1+((!?! 

8$C$&3�11#. G&61<"(,(() 1!$9+((!?! #!.!"@,(() .30'"'( :/+*;#* 

D$�A�1, 8+! 3%, :+/#3%, !%!<3%, 8/87-5. G &3.3<2!9 '!<#* :!-5 5 =*& 

?(@DL&1�11#C % !02!%2!.5 .30'*'(0" %5$+7=( 5 %*$+" 3 #+3'#!%*2*.  

5 ��Y6`Y6 8&61<"(,(() %/&1+((!?! #!.!"@,(() .30'"'( 13:3!+!$3<23 

+4&C$&� +@ 7, '/ '%/-*2, )*-!%3 -7<!%*2*, !-$/23<23 #*0+!'* '!6!. ?0-

1$+1�� &3.3<2*. 7+7.72'!. =*& :/4-5 272( > /:!' 5 %*$+" 3 43+#!%*& 

D�/$+�1. B'3<23 %! *, #-3. %5$+7=@ '/ /:!'5, .30'"'( 1!01!-, #/+3,, 03-#5, 

1(�D4F '/ 32;3 &3.3<23 08!+5#*. 

E�&4A#)�* '/#!) '/# :%/23 4/#'7-3/+(23 '/ 43!+!$3<23 :/4-5 2722", 

#K4 % 0'3<2*& %! /& 8-7 0'/%+723 -3:2*.* 4/#'7-3".*,  -3) )!%*.* '/ 

8A4�1#+��� $-*4#/.*,  -342*.* %! !-!0'".*. 

G( 13:*<2*. 0'/2!. :/4-5 2722", 6! .30'"'(0" % 0'3<2*& %! /&, .!-

3L�* 45'* 5 %*$+" 3 -!:<*25, #!+!9 3%, 050872:39 '/ 27-!:<*272*&  !.3-

Q$K. G/+7)2! %3  -!:.3-3% </0'*2!#, 9& $50'*2* '/ ;%* #!0'3 -5&5 0'3<2*& 

+$& 27-!:<*2723 -7<!%*2* .!)5'( 08+*%/'* 2/ 8!%7-&2@, :2/&! *'*0( 5 

?(+��A$�L 0'/23 5 %! 3 '/ !03 /'* 2/  2!. B'5832( :/4-5 2722" 0'3<2*& %!  



 400

$V41)>�*�# #!2=72'-/=3>@, '!4'! ./0!@  !.3;!# % ! *2*=3 !4’>.5 % .$/+ 

(@$ $/.
3
. 

E��$<�  ! 0'3<2*& %! , 6! 0#* /@'(0" % .30(#5 #/2/+3:/=3,25 .7-7-

3L, 2!-.5@'(0" “Q7&23<2*.* 5.!%/.* 2/ "#30'( '/ -7)*. 0#* /22" 

��4/1�C %!  8-!.*0+!%*& 83 8-*>.0'% % #!.52/+(25 0*0'7.5 #/2/+3:/=39 

1(��A�1�C 852#'3%”, :/'%7- )72*.* 21 '-/%2" 1990 -!#5 ('/4+. 12.1). 

y(@A�V# 12.1 

��������-<9IJ=F4:E ?9AOCAF8;OES <CT?4G 8CH9K4A J =?4<;G  &- 

G/4-5 2@%/+(23 -7<!%*2* TLJ, .$/+ G/4-5 2@%/+(23 -7<!%*2* TLJ, .$/+ 

H/1'/ '/ 2/1'!8-! 5#'*  25 A'5'(  0,005 

F!%7-&27%!-/#'*%23 

-7<!%*2* 

20-50 B%*27=(  0,1 

S3 (, 23#7+(  0,5 R/-%2*#* 0*2'7'*<23 25 

P-!. ('-*%/+72'2*,)  2,5 G/%*0+3 -7<!%*2* 500 

N*2#  1,0 RFJ 750 

Ì����� ��� ���� ������� ���� ¡����� �¢�£¤��� S7'! * 

$/���11# 0'3<2*& %!  :/ &/-/#'7-!. %8+*%5 2/ %! 5 8! 3+"@'(0" 2/: 

��C(14/14, 13:*#!-&3.3<23, &3.3<23, 43!&3.3<23 '/ 32. M %03& %*8/ #/&, 

8�DQ$) 0'/ 3>@ > .7&/23<27 !<*6722".    

¥¦§¨©ª«©¦ !70;9,,< "'/7,0: (!$. S7&/23<27 !<*6722" 

+�K$D���$+L)�* : .7'!@ 83 $!'!%#* 0'3<2*& %!   +" 43+(; $+*4!#!$! 

$/���11# 32;*.* .7'! /.*. S7&/23<27 !<*6722" :/47:87<5> %* /+722" 

?(+��A�C </0'!# '/ :2*)722" #3+(#!0'3 !-$/23<2*& :/4-5 272( (:/ 

8$K(?1�K$� RBJ  ! 20-25%). S7&/23<27 !<*6722" : 3,02@>'(0" :/ ! 2*. 

4? '/#*& .7'! 3%: 

H 8! -342722" %7+*#*& :/ -!:.3-!. :/4-5 272( 5 .72;3 :/ 

&$8$�$<$) .7&/23<2*& 8-*0'-!9%; 

H %3 0'!@%/22" :/4-5 272( :3 0'!#3% :/  !8!.!$!@ 

84�K$+A$+A)+(/4+ '/ 32;*& %3 0'3,2*#3%; 

H -!: 3+722" %! * '/ :/4-5 2@%/<3% :/  !8!.!$!@ =72'-*15$ 3 

<4&D$V�KA$14+; 

H %*+5<722" .7&/23<2*&  !.3;!# :/  !8!.!$!@ 7+7%/'!-3%, 

�KD�@K4+ '/ 32;*& 8-*0'-!9%, 13+('-5%/22" 0'!#3% <7-7: 03'#*, 0*'/, 

�8�V4(A*14 13+('-*, / 2/,</0'3;7 ;+"&!. 8-!850#/22" 9& <7-7: 830!#. 

E�@4D .7'! 5 .7&/23<2!$! !<*6722" 0'3<2*& %!  :/+7)*'( %3  

D$?�4DL </0'*2!#, %+/0'*%!0'7, '/ #!2=72'-/=39 :/4-5 2@%/+(2*& 

D�/$+�1, %*'-/' 0'3<2*& %!  27!4&3 2!$! 0'5872" 9& !<*6722".  

B8$/(�KL 0'3<23 %! * 8-!=3 )5@'( <7-7: -7;3'#* 3 0*'/ : .7'!@ 

+�AL/�11# : 2*& $-54*& </0'*2!# (15-20 ..)  +" :/8!43$/22" :/&/-/6722" 

�DL@$8D$+$&4+. V%* #30'( 0'3<2!9 %! * 2/ -7;3'=3 27 8!%*22/ 

8�D�+��L+(�� 0,8-1,0 ./0 :/ ./#0*./+(2!$! 8!'!#5 0'3<2*& %! . F3  </0 
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D$@$�� -7;3'#/ 8!%*22/ 8!0'3,2! !<*6/'*0" .7&/23<2*. 08!0!4!., :/ 

&$8$�$<$) %7-'*#/+(2*& /4! 8!%!-!'2*& $-/4+3%. M052723 : -7;3'#* 

&$�4QK� 8! -342@@'( 5 087=3/+(2*&  -!4/-#/& 3 0#* /@'( 5 8!'3# 0'3<2!9 

+$&� :/ -7;3'#!@ /4! 08-".!%5@'( 2/ 87-7-!4#5. 

]�Q4�K� .!)5'( 45'* "# -5&!.*.*, '/# 3 27-5&!.*.*, 9& 

+�K$D���$+L)�*  +" %* /+722" 2/,43+(; $-54*& </0'*2!#. I2! 3, "#6! % 

������4 2/"%23 '%7- 3  !.3;#* -!:.3-3%, -7;3'#* :’> 25@'( 3:  -!4/-#/.* 

&A# 9& 8! -342722".  

R( -*0. 12.4 :!4-/)72! 0&7.5 -7;3'#* '*85 ASM, : "#!9 %3 &! * 

�+�D&�C </0'*2!# :/4*-/@'(0" $-/4+".* 2, ;/-23-2! :’> 2/2*.* : 

K(D��K$) 10. G%!-!'2!-8!0'58/+(2*, -5& $-/4+3% :/47:87<5>'(0"  %!./ 

��(A�+��� #/2/'/.* 12, 6! 2/.!'5@'(0" 2/ 4/-/4/2 9. G/  !8!.!$!@ 

�K�&(/( 4 %3 &! * 0#* /@'(0" 5 %3 #* 2*, )!+!4 3. G/4-5 272/ 0'3<2/ 

+$&( 83 %! *'(0"  ! .7&/23<2*& -7;3'!# 8-".!#5'2*.* #/2/+/.*. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

]��. 12.4. B&7./ .7&/23<2!9 52313#!%/2!9 -7;3'#* '*85 ASM: 
ST 1,B4%3&; 2 – ?1&694; 3 – @!9!6 /4"3+"(+=; 4 –$3+"&'; 5 – ,9,3%1!#1+/4";  

¬ T /,1.() %1&/,1$&; 7 – 34(;,/+= /+-+3&'; 8 – 69!3 #,1,-+3&((); 9 – 6&1&6&( 

­®¯°®±¯²³; 10 – 3&1,%3&; 11 – <#!1 3&1,%3+; 12 – -,%&9,/+= 3&(&% 
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L+" %* /+722"  -3423;*& :%/)72*& </0'*2!# :/0'!0!%5@'( 0*'/ 

 %!& '*83%: 4/-/4/223 ,  *0#!%3. F7-;3 – 03'</0'3 4/-/4/2* : !'%!-/.*  

0,5-10 ... F3  </0 !47-'/22" 4/-/4/2/ 0'3<2/ %! / 13+('-5>'(0" <7-7: 

,!$! :!%23;2@ /4! %25'-3;2@ 8!%7-&2@ :/+7)2! %3  8! /%/22" %! *. 

G/'-*./23  !.3;#* :.*%/@'(0" : 03'#* %! !@ , %3 %! "'(0" % )!+!4. 

F-! 5#'*%230'( 0*'/ :/+7)*'( %3   3/.7'-/ 4/-/4/2/, ,!$!  !%)*2* '/ 

%+/0'*%!0'7,  !.3;!#.  

L+" %3 0'!@%/22" $-54! *087-02*&  !.3;!# 5 0'!#/& %*#!-*0'!-

%5@'( !0/ )722", "#7 %3 45%/>'(0" 83   3>@ 0*+* '")322". L+" : 3,02722" 

8-!=705 !0/ )722" %*#!-*0'!%5@'( 830#!%+!%+@%/<3, %3 0'3,2*#*, 

!0%3'+@%/<3. M !0%3'+@%/</& ! 2!</02! : %3 0'!@%/22". 8-!&! *'( 

13+('-5%/22" %!  <7-7: ;/- :/%*0+*& </0'*2!#. 

E4$3!/9!/9>/&'4 %*#!-*0'!%5@'(  +" 8!87-7 2(!$! %* 3+722" 

.327-/+(2*& '/ !-$/23<2*& :/%*0+*& </0'*2!# 3: 0'3<2*& %! , 9& 8! 3+"@'( 

2/ $!-*:!2'/+(23 '/ %7-'*#/+(23. 

T!-*:!2'/+(23 830#!%+!%+@%/<3 > -7:7-%5/-/.* 8-".!#5'2!$! /4! 

'-/87=3>8! 342!$! 8!87-7<2!$! 87-7-3:5,  ! '!$! ) ;%* #30'( -5&5 

0'3<2!9 %! * % 2*& 27 8!%*22/ 87-7%*65%/'* 0,3 .·0
-1

. F-! 5#'*%230'( 

'/#*& 830#!%+!%+@%/<3% :2/&! *'(0" % .7)/& 1 400-70 000 .
3
/ !45. ?0/ , 

"#*, :4*-/>'(0" 5 #!23<2!.5  23 2/8-/%+"@'( 2/ 87-7-!4#5 /4! 5 %3 %/+.  

E7-'*#/+(23 830#!%+!%+@%/<3 ./@'( 8-".!#5'25 /4! #!+!8! 3425 

1!-.5, / ;%* #30'( -5&5 % 2*& 0'3<2*& %! , "#3 -5&/@'(0" %7-'*#/+(2*. 

%*0&3 2*. 8!'!#!., :2/&! *'(0" % .7)/& 0,05 .·0
-1

.  

Q*8* 3 #!20'-5#=39 830#!%+!%+@%/<3% %*4*-/@'( :/+7)2! %3  

8-!850#2!9 : /'2!0'3 !<*02*& 08!-5 , 0#+/ 5 0'3<2*& %!  3 9& #3+(#!0'3. G 

830#!%+!%+@%/<3% %! / 2/ &! *'( 2/ 87-%*223 %3 0'3,2*#*. 

 4"$%4=(+3+ 8! 3+"@'(0" 2/ 87-3! *<2!9 '/ 47:87-7-%2!9  39. G/ 

2/8-".!. -5&5 %! * 9& 8! 3+"@'( 2/ $!-*:!2'/+(23 (-*0. 12.5./), 

%7-'*#/+(23 (-*0. 12.5.4) '/ -/ 3/+(23 (-*0. 12.5.%). G/ -/&52!# :2/<2*& 

$/4/-*'2*& -!:.3-3%, 8-!850#2/ : /'230'( %3 0'3,2*#3%  !0"$/>  

15000-20000 .
3
/ !45, / 9& 717#'*%230'( 0'/2!%*'( 60-70%. G2/<2*. 

27 !+3#!. %3 0'3,2*#3% > '-*%/+30'( %3 0'!@%/22" (1-3 $! ).  

 

 

 

 

 

 

 

 

 

A*0. 12.5. E3 0'3,2*#*: 
& – ?!1+8!(%&92(+=, 6 – /,1%+3&92(+=, / – 1&"4&92(+=. 
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L+" %* /+722" 3: 0'3<2*& %!  '!2#! *087-02*& '%7- *& /4! -3 #*& 

-7<!%*2, %* /+722" "#*& %3 0'!@%/22". 50#+/ 272!, %*#!-*0'!%5@'( 

13+('-5%/22". A!: 3+722" 1/: 8-!%! "'( :/  !8!.!$!@ 8!-*0'*& 

87-7$!-! !# (/4! ;/-5 :7-2*0'!$! ./'7-3/+5), "#3 8-!850#/@'( -3 *25 3 

:/'-*.5@'(  *087-$!%/2*, ;/-.  

W3+('-5%/+(2*, ./'7-3/+ 8!%*272 ./'* 27!4&3 25 8!-*0'30'(,  

%!+! 3'* .7&/23<2!@ 3 &3.3<2!@ 0'3,#30'@. H/,43+(;!$! 8!;*-722" 

2/45+* :7-2*0'3 13+('-*,  7 % "#!0'3 13+('-5%/+(2!$! ./'7-3/+5 

%*#!-*0'!%5@'( 830!#,  -!4+72*, $-/%3,, 45-7 '/ #/.'"27 %5$3++" '!6!. 

L+" 43+(; $+*4!#!$! !<*6722" %!  %*#!-*0'!%5@'( 13:*#!-&3.3<23, 

&3.3<23, 43!&3.3<23 .7'! * !<*6722", "#3 ./@'( -3:23 .!)+*%!0'3 3 '!.5 

%*#!-*0'!%5@'(0" % -3:2*& %*8/ #/&. U+7  +" :/47:87<722" 27!4&3 2!$! 

0'5872" !<*6722" %! * %*#!-*0'!%5@'( #!.432/=3@  %!& 3 43+(;7 

.7'! 3% !<*6722". 

´ªµ¶·¸-:/*/7,/ *9'!$0. N3 .7'! * !<*6722" 0'3<2*& %!  %#+@</@'(: 

K$(<LA#V4), 0!-4=3@, / 0!-4=3@,  7:! !-/=3@, 7#0'-/#=3@ '/ 32. 

¹���=^º76~ 87-7%/)2! :/0'!0!%5@'(  +" !<*6722" 0'3<2*& %!  %3  

��LA*�4F 3 050872:3,,  ! 0#+/ 5 "#*& %&! "'( #!+!9 23 </0'*2#* -!:.3-!. 

»¼»»½¾»¼½ .#.. N3 </0'*2#* ./@'( 7+7#'-*<2*, :/-" , "#*, %*2*#/> 5 

D�?LA*�(�4 8!$+*2/22" 3: %! 2!$! -!:<*25 3!23%. G/-"  27  /> .!)+*%!0'3 

K$A$O&1�� </0'*2#/. :+*8/'*0" 3 '/#*. <*2!. :43+(;5> 0'3,#30'( 

K$A$O&1$<$ -!:<*25. Q!.5 % #!+!9 2*, -!:<*2  ! /@'( #!/$5+"2'* (0!+3 

(A)�414), :/+3:/, ./$23@, %/82!), "#3 :.72;5@'( 7+7#'-*<2*, :/-"  

K$A$O&1�C </0'*2!#, %2/0+3 !# <!$! %!2* 32'720*%2! :+*8/@'(0" 5 %7+*#3 

/(���1K� '/ !03 /@'( 2/  2! !<*02!9 08!-5 *. G/.30'( #!/$5+"2'3% </0'! 

?(��$�$+L)�* %! 23 -!:<*2* 8!+3.7-3%, 5 .!+7#5+3 "#*& .30'"'(0" 8!+"-23 

JL1KV4$1(A*14 $-58* (–?H, –S?3 H, –NH2) – =7 1+!#5+"2'*. K/0'*2#* 

?(@DL&1)+(A*1�C -7<!%*2 83   3>@ 1+!#5+"2'3% 87-7'%!-@@'(0" 5 85&#5 

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

/#"0.1 2%3 4"!#5 6#5(" 7&%8$(39"4*, ,-#,.$!"3)* $4%)(% 9#&* 

):-:7 :1:!4-#1%7:- 7 "(#&#6, 9*0#4#91:(*8 7 "136%(%3 ";# 7"1%7". 

 !"#$%&. <#-;2%8(: ,#01*("((  – #&*( %7 ("8;%1=> :?:!4*9(*@ 

6:4#&%9 01*;#!#0# #)*A:((  $4%)(*@ 9#& 9%& "-#6"4*)(*@ $,#1.!, 

(::1:!4-#1%4%9, ;"-9(*!%9, 0%&-#?#;(*@ $,#1.!. <#-;2%8(: ,#01*("((  

,-*(2*,#9# (: 9%&-%7( '4=$  9%& ,-#2:$. "&$#-;2%+ 9 0"7#9%8 ?"7%. B#6. 9 

%(5:(:-(%8 ,-"!4*2% 2:8 6:4#& )"$4# ("7*9"34= "&$#-;2%8(*6 6:4#&#6 

#)*A:((  $4%)(*@ 9#&. C#0# 7"$4#$#9.34= &1  #)*A:((  $4%)(*@ 9#& 9%& 

#-0"(%)(*@ (-#7)*((*!*, -#7-%&5.9")%, 9%&@#&* 1"!#?"-;#9*@ 6"4:-%"1%9 

4" %(.) 4" (:#-0"(%)(*@ (?#-6"1=&:0%&, ?:(#1, 9%&@#&* $*(4:4*)(*@ $6#1, 

"6%"! 4#A#) -:)#9*(,  !A# +@ !#(2:(4-"2%  . 9#&% (:7(")(", 9#(* 

;%#1#0%)(# (: -#7!1"&"34=$  % ' &.5: 4#!$*)(*6*. 

¿ÀÁÂÃÄÅÆÇÈÉ #)*A:((  9#& ;.9"' -:0:(:-"4*9(*6 (9*4 0.9"((  

ÃÉËÂÍÎÈ %7 "&$#-;:(4. 4" +@ .4*1%7"2% ) % &:$4-.!4*9(*6 (9*4 0.9"((  
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ÃÉËÂÍÎÈÎ %7 "&$#-;:(4. 4" ++ 7(*A:((  -"7#6 7 "&$#-;:(4#6). 

ÏÐÉÑÒÎÍÈÆÁÒÓ "&$#-;2%8(#0# #)*A:((  $4%)(*@ 9#& &#$ 0"'  

ÔÕÖ×Ø 9%&$#4!%9. 

ÙÚÛÛÜ !*+,)((& $4%)(*@ 9#& 7"$4#$#9.34= &1  9*1.):((  %7 9#& 

ÝÉÒÞßÆÍ, " 4"!#5 $,#1.! "-$:(., ?#$?#-., 2%"(*$4*@ $,#1.! 4" 

ÃÞÀÆÂÞÑÒÎÍÈÎà -:)#9*(. F:8 6:4#& &#79#1 ' -:!.,:-.9"4* 2%((% -:)#9*(* 

áÞ 9*$#!#0# $4.,:(  #)*A:(( . G#((*8 #;6%( ,#>*-:(*8 . -"7% 
áÈÉÁÂßâÍÞÈÈã 9#&* 9 ,-#2:$% 9#&#,%&0#4#9!* &1  5*91:((  ,"-#9*@ 

ÑÂÒßÆÍ. 

G#((*8 #;6%( – 2: ,-#2:$ 97"'6#&%+ -#7)*(. 7 49:-&*6* &#6%>!"6*, 

A# 9#1#&%' 91"$4*9#$4 6* #;6%(39"4* $9#+ %#(* (" %(>%, (" 9(% 9 -#7)*(%. 
B"!*8 6:4#& #)*A:((  $4%)(*@ 9#& >*-#!# 7"$4#$#9.'4=$  (" 

:(:-0:4*)(*@ ,%&,-*'6$49"@.  

-).!/!"0$%&. H:7#&#-"2%3 7"$4#$#9.34= (" 6:4"1.-0%8(*@, 

@%6%)(*@, &:-:9##;-#;(*@ ,%&,-*'6$49"@ &1  9*1.):((  %7 $4%)(*@ 9#& 

"6%"!., $%-!#9#&(3, "1=&:0%&%9 4" 9.01:9#&%9,  !% ("&"34= +6 (:,-*'6(#0# 

7","@.. I" -*$. 12.6. 7#;-"5:(# $@:6. &:7#&#-"2%8(#+ .$4"(#9!*.  

 

 

J*$. 12.6. <@:6" &:7#&#-"2%8(#+ .$4"(#9!* &1  #)*A:((  $4%)(*@ 9#&:  
1 – 10"%2*0310 4!2!(40; 2 – (030/4!50 4!2!(40 

 

K*1.):((  -:)#9*( 7 (:,-*'6(*6 7","@#6 7&%8$(3'4=$  9 

4"-%1)"$4%8 !#1#(2% !#9,"!#9#0# 4*,.. <4%)(" 9#&" -#74%!"'4=$ , 

.49#-33)* ,1%9!* (" 4"-%1!"@,  !% !#(4"!4.34= 7 ,-#&.4#3 ,:-:0-%4#3 

9#& (#3 ,"-#3. L#4%6 9#& (" ,"-" 7 9*&%1:(*6* 7";-.&(39"1=(*6* 

-:)#9*("6* ("&@#&*4= 9 ("$"&!#9. !#1#(!., A# 7-#>.'4=$  -#7)*(#6 

1.0.. H1  #)*A:((  1 63
 $4%)(#+ 9#&* (" 85-90% 9*4-"4" 9#& (#+ ,"-* 

$4"(#9*4= 60 !0, !#(2:(4-"2%  1.0. – 40 0 (" 1%4- 9#&*. 

6431"04$%&. <,#$%; :!$4-"0.9"((  7"$4#$#9.34= &1  9*1.):((  7% 
$4%)(*@ 9#& !#-*$(*@ -:)#9*( 7" &#,#6#0#3 (:-#7)*((*@ . 9#&% 
#-0"(%)(*@ -#7)*((*!%9 (:!$4-"0:(4%9) . $,:2%"1=(*@ &*?.7(*@ ","-"4"@ 
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(:!$4-"!4#-"@). J#7&%1 ?"7 ,%$1  :!$4-"0.9"((  ,-#9#& 4= >1 @#6 

9%&$4#39"(( , 2:(4-*?.0.9"(( 6, !-*$4"1%7"2%+ 4#A#. 

äÞÍÉÀÉÈÆ ?%7*!#-@%6%)(% 6:4#&* ' 9%&(#$(# :?:!4*9(*6* 4" 

ÈÉÀÂÃÂåÎÝÎ %, ,#-%9( (# 7 ;%#@%6%)(*6* 6:4#&"6* #)*A:((  $4%)(*@ 9#&, 

ÝÞâÒÓ 4"!% ,:-:9"0*: 

æ 6#51*9%$4= 9*&"1:((  %7 $4%)(*@ 9#& 4#!$*)(*@, ;%#@%6%)(# 

ÈÉÂÑÎÁÈâÍÞßÓÈÎà #-0"(%)(*@ 7";-.&(39"1=(*@ -:)#9*(; 

æ &#$ 0(:((  ;%1=> 01*;#!#0# % $4";%1=(#0# $4.,:(  #)*A:(( ; 

æ (:9:1*!% 0";"-*4(% -#76%-* $,#-.&; 

æ (:9:1*!" ).41*9%$4= &# 76%(* ("9"(4"5:(( ; 

æ 6#51*9%$4= ,#9(#+ "94#6"4*7"2%+; 
æ 9*9):(%$4= !%(:4*!* ,-#2:$%9, " 4"!#5 6#51*9%$4= 6"4:6"-

ÒÎËÈÂåÂ 6#&:139"((  % #,4*6%7"2%+, A# 9"51*9# &1  ,-"9*1=(#0# 9*;#-. 

ÂÄßÞÀÈÞÈÈã; 

æ 6#51*9%$4= -:!.,:-"2%+ -%7(*@ -:)#9*(. 

K*;%- 4#0# )* %(>#0# 6:4#&. #)*A:((  (";# &:!%1=!#@ 6:4#&%9) 

,-#9#& 4= 7 .-"@.9"(( 6 $"(%4"-(*@ % 4:@(#1#0%)(*@ 9*6#0 &# #)*A:(*@ 

$4%)(*@ 9#& 7 6:4#3 +@ ,#&"1=>#0# 9*!#-*$4"(( , " 4"!#5 7 9-"@.9"(( 6 

#;’'6. $4%)(*@ 9#&, !#(2:(4-"2%+ 4" ,-*-#&* 7";-.&(39"1=(*@ -:)#9*(, 

(:#;@%&(*@ 6"4:-%"1=(*@ % :(:-0:4*)(*@ -:$.-$%9, :!#(#6%)(#$4% ,-#2:$.. 

çèéèêëè "%&'(). H# @%6%)(*@ 6:4#&%9 #)*A:((  $4%)(*@ 9#& 

ÈÞßÉìÞÒÓ: (:84-"1%7"2% , #!*$(:((  4" 9%&(#91:(( . K$% 2% 6:4#&* 

íÂÍ’ 7"(% 7 9*4-"4"6* -%7(#6"(%4(*@ -:"0:(4%9, 4#6. ' 9%&(#$(# &#-#0*6*. 

îÆÝÆËÈÉ #)*A:((  ,-#9#&*4=$  %(#&%  ! ,#,:-:&(  $4"&%  ,:-:& 

ÄÆÂßÂåÆËÈÎÝ #)*A:(( 6 ";# ,%$1  (=#0#  ! $4"&%  &##)*A:(( . 

7)81"02%.0$%9 ,-#9#& 4= &1  &#9:&:((  pH $4%)(*@ 9#& &# 6,5-8,5, 

4#;4# ;1*7=!#0# &# (:84-"1=(#0#. K*;%- $,#$#;. (:84-"1%7"2%+ $4%)(*@ 9#& 

7"1:5*4= 9%& ;"0"4=#@ ?"!4#-%9:  

æ 9*&. 4" !#(2:(4-"2%+ !*$1#4 . $4%)(*@ 9#&"@;  

æ 9*4-"4 4" -:5*6. ,#&"9"((  9%&,-"2=#9"(*@ $4%)(*@ 9#& (" 

ÈÉÇÒÃÞßÆáÞÅÆâ;  

æ (" 9(#$4% -:"0:(4%9 4" 6%$2:9*@ .6#9 4#A#. 

ïÞ -%9(#6%-(#0# ,#&"9"((  $4%)(*@ 9#&, A# 6%$4 4= $*1=(% !*$1#4*, 

ÈÉÇÒÃÞßÆáÞÅÆâ -:!#6:(&#9"(# ,-#9#&*4* -#7)*(#6 9",(" 4" 9",( !.. 

ðÒÆËÈÆ 9#&*, A# 6%$4 4= $#1 (., "7#4(., $%-)"(% !*$1#4* 7" -%9(#6%-(#0# 

íÂÀÞÍÞÈÈã $4%)(*@ 9#& &#2%1=(# ,-#9#&*4* ?%1=4-.9"(( 6 ):-:7 >"-* 

ÍÞíÈãÑñ, &#1#6%4. 4" !-:8&*.  

ò #$4"((% -#!* 7",-#,#(#9"(# $,#$%; (:84-"1%7"2%+ 1.5(*@ $4%)(*@ 

ÍÂÀ &*6#9*6* 0"7"6*,  !% 6%$4 4=  :2, S:2, N02 4" %(. F: &#79#1 ' 

ÂÀÈÂËÞÁÈÂ #)*A"4* 8 0"7*,  !% 9%&@#& 4=. 

óÃÂÅÉÁ (:84-"1%7"2%+ ,#$4%8(# !#(4-#13'4=$  4" $*$4:6"4*)(# 

ÃÉôÁÒÃñôÒÓÁã $4"( -I (" 9*@#&% %7 (:84-"1%7"4#-". 
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õö÷øÛÜÛÛù 7"$4#$#9.34= &1  7(:>!#&5:((  9*-#;(*)*@ $4%)(*@ 

ÍÂÀ, 9 $!1"&%  !*@ ' 4#!$*)(% &#6%>!* ";# $,#1.!*, A# (:&#2%1=(# 

ÍÎßñËÞÒÎ. I" ,-"!4*2% )"$4# 7"$4#$#9.34= #!*$(39")%: @1#-, @1#-(: 

ÍÞíÈÂ, &%#!$*& @1#-., #7#(, 4:@(%)(*8 !*$:(=, 0%,#@1#-*& !"1=2%3 4" 

ÈÞÒÃÆâ, !*$:(= 4" %(. 

;%/(!52)((& 7"$4#$#9.34= &1  #)*A:((  $4%)(*@ 9#& . 9*,"&!"@ 

(" 9(#$4% 1:0!#9%&(#9139"1=(*@ -:)#9*( (-4.4=, "-$:(, @-#6). I" 

,-#6*$1#9*@ ,%&,-*'6$49"@ 2:8 6:4#& 7"$4#$#9.34= -%&!#. 

*!'+!"!#$! "%&'(). O%#@%6%)(% 6:4#&* #)*A:((  $4%)(*@ 9#& 

9*!#-*$4#9.34= &1  #)*A:((  0#$,#&"-$=!#-,#;.4#9*@ 4" ,-#6*$1#9*@ 

$4%)(*@ 9#& 9%& -#7)*((*@ #-0"(%)(*@ % (:#-0"(%)(*@ ($%-!#9#&:(=, 

$.1=?%&*, (%4-*4* 4#A#) -:)#9*(. L-#2:$ #)*A:((  ;"7.'4=$  (" 

7&"4(#$4% 6%!-##-0"(%76%9 9*!#-*$4#9.9"4* -:)#9*(* (7";-.&(39")%) &1  

@"-).9"((  9 ,-#2:$% $9#'+ 5*44'&% 1=(#$4%.  
H1  :?:!4*9(#0# ;%#@%6%)(#0# #)*A:((  $4%)(*@ 9#& 9"51*9. -#1= 

9%&%0-"34= ;%#0:((% :1:6:(4* (N, <, =, S, >g,  0, Na, F), >n,  !,  +),  !% 
9,1*9"34= (" -#79*4#! 5*9*@ #-0"(%76%9, " +@ (:$4")" (:0"4*9(# 9,1*9"' 

(" :?:!4*9(%$4= ;%#@%6%)(#0# #)*A:((  $4%)(*@ 9#&. 

H1  #)*A:((  $4%)(*@ 9#& 7"$4#$#9.34= 0)"!#(% 4" 0(0)"!#(% 

6:4#&* ;%#@%6%)(#+ #)*A:(( .  

?)"!#(+8 @)1!/ ;"7.'4=$  (" 9*!#-*$4"((% ":-#;(*@ 0-., 

6%!##-0"(%76%9, &1  5*44'&% 1=(#$4%  !*@ (:#;@%&(" (" 9(%$4= !*$(3 % 
4:6,:-"4.-" 20-40°<. P -"7% 76%(* -:5*6%9 (!*$(:9#0# 4" 4:6,:-"4.-(#0#) 

$!1"& % !%1=!%$4= 6%!-##-0"(%76%9, A# !.1=4*9.34=$  9 "!4*9(#6. 6.1% ";# 

;%#,1%92%, 76%(3'4=$ . 

?(0)"!#(% @)1!/+ ;%#@%6%)(#0# #)*A:((  ,-#@#& 4= ;:7 &#$4.,. 

!*$(3 % 9#(* 9*!#-*$4#9.34=$  &1  7(:7"-"5:((  #$"&%9 ";# &1  

,#,:-:&(=#0# #)*A:((  ("&79*)"8(# 7";-.&(:(*@ $4%)(*@ 9#&. 

,$%-./.0%$$1 2&!#$)+ 3'(. N(:7"-"5:((  $4%)(*@ 9#& 7&%8$(334= 

&1  7(*A:((  ,"4#0:((*@ ;"!4:-%8 (4*@, A# 9*!1*!"34= 7"@9#-39"(( ). 

I"8)"$4%>: 7(:7"-"5.9"((  7&%8$(334= 0"7#,#&%;(*6 @1#-#6 ";# 

-:)#9*("6*, A# 6%$4 4= "!4*9(*8 @1#-, @1#-(: 9",(#, 0%,#@1#-*&* 4#A#.  

úûÚüýþÿÛÛù. N"1:5(# 9%& "0-:0"4(#0# $4"(. @1#-. ";# @1#-#96%$(*@ 

ÃÉÞåÉÈÒÆÍ, A# 99#& 4= . 9#&., 9*7(")"34= 4:@(#1#0%3 #;-#;!* $4%)(*@ 

ÍÂÀ. Q!A# 23 9#&. #;-#;1 34= 0"7#,#&%;(*6 @1#-#6 ";# #7#(#6, 4# 

íÃÂÅÉÁ #!*$(:((  7&%8$(334= 9 #!*$(39"1=(*@ !#1#(!"@ ";# !#(4"!4(*@ 

ÑÞÝÉÃÞà. Q!A# #!*$(39") 7("@#&*4=$  9 -#7)*(%, 4# 8#0# $,#)"4!. 

íÂÀÞâÒÓ . 76%>.9"), " ,#4%6 . !#(4"!4(*8 -:7:-9."-. 

óÆÀ )"$ #!*$(:((  -#7)*(:(% #4-.8(% -:)#9*(* ,:-:49#-334= . 

ÈÉÒÂÑÁÎËÈÆ $,#1.!* ";# 9 #$"& 9%&$4#39"(( 6 ";# ?%1=4-.9"(( 6 $4%)(*@ 

ÍÂÀ. M1#-, A# 99#&*4=$  . $4%)(. 9#&., 0%&-#1%7.'4=$  7 ("$4.,(*6 

ñÒÍÂÃÉÈÈãÝ @1#-(.9"4*$4#+ 4" $#1 (#+ !*$1#4. 

 l2 + 72 O C 7: l + 7 l 
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H#7" @1#-. &1  7(:7"-"5:((  $4%)(*@ 9#& (,%$1  6:@"(%)(#0# 

#)*A:(( ) ,#9*((" $4"(#9*4* 10 60·1-1
 ,%$1  ,#9(#0# ;%#1#0%)(#0# 

#)*A:((  – 3 60·1-1
. P !#5(#6. !#(!-:4(#6. 9*,"&!. 2% &#7* ,#4-%;(# 

.4#)(39"4* 7" 4"!*6 -#7-"@.(!#6, A#; !%1=!%$4= 7"1*>!#9#0# @1#-. . 

7(:7"-"5:(%8 9#&% ,%$1  !#(4"!4. 7 9#&#3 9#&#86* (: ,:-:9*A.9"1"  

1,5 60·1-1
.  

äÞ $=#0#&(% >*-#!#0# 9*!#-*$4"((  (";.1* 4"!% 6:4#&* 

áÈÉáÞÃÞìÉÈÈã: 

æ #7#(.9"(( ; 

æ #,-#6%(39"((  .1=4-"?%#1:4#9*6* ,-#6:( 6*; 

æ -"&%"2%8(: #,-#6%(:((  4" %(. 

õ:ÚÛýþÿÛÛù. <*1=(%>*6 #!*$(39"):6, (%5 @1#-, ' #7#(. R7#(.9"(-

Èã – 2: ,-#2:$ ";$#-;2%+,  !*8 $.,-#9#&5.'4=$  @%6%)(#3 -:"!2%'3 9 

ÃÆÀÑÆÇ ?"7%. R7#( &#;.9"34= ;:7,#$:-:&(=# (" #)*$(*@ $,#-.&"@ 9 

ÂáÂÈÞÒÂÃÞà. K%( .49#-3'4=$  . -"7% :1:!4-*)(#0# -#7- &. 9 !*$(:9#6. 

ÁÉÃÉÀÂÍÎ$Æ 6%5 &9#6" :1:!4-#&"6*, &#  !*@ ,%&9#&*4=$  (",-.0" 5-25 !K. 

P ,-#2:$% #;-#;!* $4%)(*@ 9#& #7#(, A# ,#&"'4=$  9 !#(4"!4(. 

ÑÞÝÉÃñ . 9*01 &% $.6%>%, 9$4.,"' 9 @%6%)(% -:"!2%+ 7 -:)#9*("6*, A# 

áÞÄÃñÀÈââÒÓ 9#&.. K%( 7&"4:( -.8(.9"4* 7" (#-6"1=(#+ 4:6,:-"4.-* . 

ÁÒÆËÈÎà 9#&"@ 7(")(. !%1=!%$4= #-0"(%)(*@ $,#1.! 4" &#6%>#!. 

RáÂÈñÍÞÈÈã &"' 6#51*9%$4= #&(#)"$(# 7(:;"-9139"4* 9#&., .$.9"' 

++ ,-*$6"!*, (:,-*'6(% 7","@* 4#A#. R7#(.9"(( 6 6#5(" #)*A"4* $4%)(% 
ÍÂÀÎ 9%& ?:(#1%9, ("?4#,-#&.!4%9, ,#9:-@(:9#-"!4*9(*@ -:)#9*( (LDJ), 

ÄÞÃÍÈÎÑÆÍ . "-#6"4*)(*@ 9.01:9#&(%9, ,:$4*2*&%9 (" ,-#6*$1#9*@ 

íÆÀíÃÎôÝÁÒÍÞà. 

RáÂÈ  ! #!*$(39") 6"' .(%!"1=(% 91"$4*9#$4%:  
æ . 9#&(#6. -#7)*(% 9%( &*$#2%3' >9*&>:, (%5 . ,#9%4-%;  
æ &.5: >9*&!# &*$#2%3' 9 $1";!#1.5(*@ -#7)*("@;  

æ . !*$1#4(*@ -#7)*("@ #7#( 9* 91 ' 9*$#!. $4%8!%$4=;  

æ . )*$4#6. $.@#6. ,#9%4-% #7#( -#7!1"&"'4=$  &.5: ,#9%1=(#.  

óÆÀ )"$ #;-#;!* 9#&* #7#(#6 9%&;.9"'4=$  -#7!1"&"((  #-0"(%)(*@ 

ÃÉËÂÍÎÈ 4" 7(:>!#&5:((  9#&*; ;"!4:-%+ 0*(.4= . &:!%1=!" 4*$ ) -"7%9 

>ÍÎÀ>É, (%5 ,%& )"$ #;-#;!* @1#-#6, -#7)*((%$4= #7#(. . 9#&% 7"1:5*4= 

ÍÆÀ -I % 96%$4. . 9#&% -#7)*(:(*@ -:)#9*(. I:9:1*!*8 96%$4 !*$1#4 4" 

ÈÉÇÒÃÞßÓÈÎà $#1:8 7;%1=>.' -#7)*((%$4= #7#(.. 

RáÂÈ ,#&"34= . $4%)(. 9#&. . 9*01 &% #7#(#-!*$(:9#+ $.6%>%. 
/ÂÈÅÉÈÒÃÞÅÆã #7#(. 9 $.6%>% – 6"85: 4-* 9%&$#4!*. H1  ,%&$*1:((  ,-#-

ÅÉÁñ #!*$(:((  $.6%> &*$,:-0.34= . $4%)(%8 9#&% (" &-%;(:(=!% 
ÄñßÓÄÞ>ÑÎ 0"7.. K*4-"4" #7#(., (:#;@%&(#0# &1  #!*$(:((  7";-.&(:(=, 

ÝÂìÈÞ 9*7(")*4* 7" -%9( (( 6 6"$##;6%(.: 

Q � �mD S ·EF,      (12.1) 

ÀÉ: Q – 9*4-"4* 9#&*, A# ,:-:@#&*4= %7 0"7#9#+ ?"7* . -%&!., !0/$;  
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�k – !#:?%2%'(4 6"$#9%&&")% 9 -%&!%8 ?"7% . -"7% ,-#4%!"((  9 (%8 

àÆÝÆËÈÂ+ -:"!2%+, 6/$;  

S – ,#9:-@(  !#(4"!4. ?"7, 62
;  

EF – -.>%8(" $*1" ,-#2:$., !0/63
. 

FÛÜ:ÿüÿ�ÜÛÛù B2H1"0I%!2)1!5+@ 5+J"!@%(950((&@. I",-*!%(2% 
X�X $4. D. S. S"!1"!#9 .$4"(#9*9 ;"!4:-*2*&(. &%3 .1=4-"?%#1:4#9#0# 

(PT) 9*,-#6%(39"((  7 &#95*(#3 @9*1% 200 (6. O.1# &#9:&:(#, A# 9$% 
ÍÎÀÎ ;"!4:-%8 % $,#- 0*(.4= ,%$1  !%1=!#@ @9*1*( #,-#6%(:(( . 

RÁÂÄßÎÍÂ :?:!4*9(# 7"$4#$#9.9"4* ;"!4:-*2*&(: 7(:7"-"5:((  

P�-9*,-#6%(39"(( 6 (" 9#&#0#("@,  !% 9*!#-*$4#9.34= ,%&7:6(%, 
ÀìÉÃÉßÓÈÆ ";# ,%&-.$1#9% 9#&*. B"!: 7(:7"-"5:((  9#&* . 2-3 -"7* 

ÀÉ>ÉÍ>É ,#-%9( (# %7 @1#-.9"(( 6.  

òÎÒÃÞÒÎ :1:!4-*)(#+ :(:-0%+ (K4U0#&/63
) (" 7(:7"-"5:((  9#&* 7 

íÆÀáÉÝÈÎà &5:-:1 9#&#,#$4")"((  #,-#6%(:(( 6 (: ,:-:9*A.34= 10-15, " 

á ,#9:-@(:9*@ &5:-:1 – 30. 

ðÂÑÂßÂÍ K.T. .$4"(#9*9, A# ("8;%1=>. ;"!4:-*2*&(. &%3 6"'  

P�-9*,-#6%(39"((  7 &#95*(#3 @9*1% 200–295 (6. H1  -#7-"@.(!. 

íÂÒÂÑñ :(:-0%+ (:#;@%&(#+ &1  7(:7"-"5:((  $4%)(#+ 9#&* 9%( 7",-#,#(.9"9 

ÒÞÑñ 7"1:5(%$4=: 

,
4,1563

1
lg

:O
p

p
kQF

"
#

$
$%%

&

'
((
)

*
$$$+     (12.2) 

&�: F – -#7-"@.(!#9*8 ,#4%! :(:-0%+, K4; Q – 9*4-"4* 9#&*,  !. 7(:7"-

-���	
�, 63
/0#&; 0 – !#:?%2%'(4 ,#01*("(( , $6 

–1
; 4 – !#:?%2%'(4 #,#-. 

;��
�-
�,  !*8 ,-*86"34= 2500 6!·K4U$/$62
; "0 – !#1%-%(&:!$ 9#&* &# 

#�-#�
�����; " – !#1%-%(&:!$ 9#&* ,%$1  #,-#6%(:(( , 70%&(# 7 HV<B 2874-

8� (: ;%1=>: 3; K! – !#:?%2%'(4 9*!#-*$4"((  ;"!4:-*2*&(#0# ,#4#!., 

���� 9-"@#9.' ,#01*("((  ,-#6:(%9 9%&;*9")"6*, &1  -#7-"@.(!%9 8#0# 

�#��� ,-*8( 4* 7" 0,9. 

L#
-
;�� !%1=!%$4= ;"!4:-*2*&(*@ 1"6, 9*7(")"34= 7" ?#-6.1#3: 

J = F/F 2,      (12.3) 

&� F 2 – -#7-"@.(!#9*8 ;"!4:-*2*&(*8 ,#4%! #&(%'+ 1"6,*,  !*8 

�-����	
� 70%&(# 7 &"(*6* 4";1*2% 12.2. 

K�
-�
� :1:!4-*)(#+ :(:-0%+ (K4·0#&/63
) &1  7(:7"-"5:((  9#&* 

9������	
� 7" ?#-6.1#3: 

�) = N n/ Q,     (12.4) 

&� N – ,#4.5(%$4= 1"6,*, K4. 
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B�;���� 12.2 

�������! '()'&*+%,(-(.( /&,0!'#1#2%(.( 3(0(,+  

)!��"�% -52 0#3+ "&63# 

'*. 1"6,* O01234*5*67*< ,#4%!, K4 =?2@A7CD2G 1"6,*, K4 

HI-30  

OHI-60L  

=JM-7  

JMN-2,5 

T
UVW
YW

YZ
UZ
[ ZZZ
U ZZZ

\� &5:-:1# ;"!4:-*2*&(#0# 9*,-#6%(39"((  9*!#-*$4#9.34= ,:-:-

9���# -4.4(#-!9"-2#9% 1"6,* 9*$#!#0# 4*$!. LJ/ % J/< 4" -4.4(#-

�-]#�#9
 1"6,* (*7=!#0# 4*$!. OPK (4";1. 12.2). J4.4(#-!9"-2#9% 1"6,* 

9�^#�#]# 4*$!. 7"$4#$#9.34= . 9*$#!#,-#&.!4*9(*@ .$4"(#9!"@ %7 
9
&�#^�# (:9:1*!*6 ;"!4:-%"1=(*6 7";-.&(:(( 6. /%1=!%$4= 

;��
�-���&��_ .$4"(#9#! -#7-"@#9.34= (" #$(#9% :!$,:-*6:(4"1=(#0# 

9��������� !#:?%2%'(4" ,#01*("((  ;"!4:-*2*&(#0# 9*,-#6%(39"((  

9#&�,  !. #;-#;1 34=. N" 9%&$.4(#$4% 2*@ &"(*@ -:!#6:(&.34= 4"!% 
��������: &1  ;:7;"-9(*@,  !% (: ,#4-:;.34= 7(:7"1%7(:(( , ,%&7:6(*@ 

9#&, #4-*6"(*@ 7 01*;#!*@ 0#-*7#(4%9, – 0,1 $6–1
, &1  W-.(4#9*@, 

&��-�����_, ,%&-.$1#9*@ 4" %(?%1=4-"2%8(*@ 9#& – 0,15 $6–1
, &1  9#&* 

�#9�-_��9�_ &5:-:1 ,%$1  #)*A:((  – 0,2-0,3 $6 
–1

. 

`�&#�
�#� 7(:7"-"5:((  9#&* PT-9*,-#6%(39"(( 6 ' 9%&$.4(%$4= 

#��-�
�9�#]# !#(4-#13 7" :?:!4#6 ,-#2:$. 7(:7"-"5:(( . /-%6 4#0#, 2:8 

^�#^
; (: ,-*&"4(*8 &1  7(:7"-"5:((  !"1"6.4(*@ 9#&.  

abcdefghijlhm .().0"0G)((&. P1=4-"79.! 6"' 4"!#5 

;��
�-���&��� :?:!4. O%1=>%$4= .):(*@ 7"7(")"34=, A# ,%& &%'3 

���
-��9��� 9%&;.9"'4=$  6:@"(%)(: -.8(.9"((  ;"!4:-%8 . -:7.1=4"4% 
���
-��9��#9#n !"9%4"2%+. P1=4-"79.! (" 95% 9;*9"' &*7:(4:-%8(% ,"1*)!*, 

^���#-4*?#7(*8 9%-.$ 4" %(>% ):-:7 1-2 @9. ,%$1  #;-#;1:(( . 

op��
�9�
^
� &%+ .1=4-"79.!#9*@ !#1*9"(= 7"1:5*4= 9%& ,-*-#&* 6%!-#-

#-]��
��
9, )"$4#4* .1=4-"79.!#9*@ !#1*9"(=, 4-*9"1#$4% 4" %(4:($*9(#$4% 
#;-#;����� .1=4-"79.!#6. L%& &%'3 .1=4-"79.!. 0*(.4=  ! 0-"6,#7*4*9(%, 

�� % 0-"6(:0"4*9(% ":-#;(% ;"!4:-%+, ,"1*)!#,#&%;(%, !#!#9% 4" %(>% ?#-6* 

�
�-##-]��
��
9. R$#;1*9# ).41*9% (*4)"$4% ?#-6* 6%!-##-0"(%76%9, " 

������q� – !.1 $4%. R$(#9(" 6"$" ;"!4:-%8 0*(: ,%& &%'3 .1=4-"79.!#9*@ 

�#��9��� )"$4#4#3 20-30 !V2 ,-#4 0#6 2-5 $:!.(&. 

r��
�-���&��� :?:!4 .1=4-"79.!. (: 7"1:5*4= 9%& !"1"6.4(#$4% (&# 

st 60/&63
) % !#1=#-#9#$4% 9#&*,  !. #;-#;1 34=. P1=4-"79.!#9% !#1*9"((  

#&���#9# 9,1*9"34= (" 9:0:4"4*9(% 4" $,#-#9% ?#-6* 6%!-##-0"(%76%9. 

u�� 7(:7"-"5:((  9#&* &# $"(%4"-(*@ (#-6 7"$4#$#9.34= .1=4-"79.! %7 
��^
#
#	 !#1*9"(= 46 !V2 7" %(4:($*9(#$4% 2 K4/$62

. 
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u# %(>*@ $,#$#;%9 7(:7"-"5:((  9#&* ("1:5"4= 4:-6%)(*8 4" 

#;-#;����� %#("6* "-W:(4.6.. B:-6%)(*8 $,#$%; 7"79*)"8 

9��#-�^
#9�	
� &1  7(:7"-"5:((  (:9:1*!#+ !%1=!#$4% 9#&* ,:-:9"5(# 9 

�
��-��_, $"("4#-% @, 4-"($,#-4% 4#A#. L%& )"$ !*,’ 4%((  9,-#&#95  

svwt @9. 0*(.4= ,-"!4*)(# 9$% ,"4#0:((% ;"!4:-%+. R&("! ,%& )"$ !*,’ 4%((  

9�
-���x
�^� 9:1*!" !%1=!%$4= :(:-0%+, 4#6. (" 9#&#0#("@ 2:8 $,#$%; (: 

��^
#^#9�	
�. R$#;1*9#+ .9"0* 7"$1.0#9.' $,#$%; 7(:7"-"5:((  9#&* 


#���� "-W:(4.6.. R;-#;1:((  9#&*, 9  !%8 6%$4*4=$  0,05–0,2 60/&63
 

^-
;��, 9,-#&#95 30-60 @9. &"' 76#0. &#$ 04* $"(%4"-(*@ (#-6. H1  -#7)*-

����� $-%;1" . 9#&% 9*!#-*$4#9.34= $,#$#;* !#(4"!4.9"((  9#&* 7 -#7-
9����#	 ,#9:-@(:3 6:4"1., -#7)*(:(( 6 $#1:8 "-W:(4.6. ";# :1:!4-#-

�

����� -#7)*(:(( 6 6:4"1%)(#0# $-%;1".  

`��;
��q#]# ,#>*-:((  (";.9 #$4"((%8 $,#$%;, A# W-.(4.'4=$  (" 

��#&�#�� -#7)*(:((% $-%;1". N 2%'3 6:4#3 ,-#6*$1#9%$4= 9*0#4#91 ' &9" 


��� %#("4#-%9 – X/-27 4" X/-28. L:->*8 ,-*7("):(*8 &1  


�&�9
&�����#]# !#-*$4.9"((  9 ,#;.4#9*@ .6#9"@, &-.0*8 – &1  

�����-������ 9#&* (" (:9:1*!*@ 0#$,#&"-$=!#-,*4(*@ 9#&#0#("@, (" 

�
&�-�x�^
9�_ @"-)#9#+ ,-#6*$1#9#$4% 4" 0-#6"&$=!#0# @"-).9"(( , ,%& 

��^ -#71*9"((  6%(:-"1=(*@ 9#&, . ,1"9"1=(*@ ;"$:8("@ 4#A#. 

y�
#&� 7(:7"-"5:((  9#&* -:(40:(%9$=!*6 % -"&%#"!4*9(*6 

9��-#�
�	9�����, " 4"!#5 :1:!4-*)(*6 $4-.6#6 9*$#!#+ (",-.0* ,#!* 

z# 9*9):(% (:&#$4"4(=#, &#$*4= :(:-0#'6(% % 4#6. 6"85: (: 7("8>1* 

�-��
���#]# 7"$4#$.9"(( .  

{è|}|~èêë� '#)6%$$1 ' #$(#9#3 ("&79*)"8(# $!1"&(#0# ,-#2:$. 

��-�
9#-���� ;-.&(#+ 4" 4#!$*)(#+ -%&*(* ,-#6*$1#9*@ )* ,#;.4#9*@ 

^

���_ 9#& (" )*$4., :!#1#0%)(# ;:7,:)(. 4" ;%#1#0%)(# ,#9(#2%((. 9#&..  

O%#1#0%)(: #)*A:((  – 2: #&*( %7 6:4#&%9 #)*A:((  $4%)(*@ 9#& 9%& 

;"0"4=#@ #-0"(%)(*@ % &: !*@ (:#-0"(%)(*@ &#6%>#!. N" @"-"!4:-#6 2:8 

6:4#& "("1#0%)(*8 ,-*-#&(*6 ,-#2:$"6, (",-*!1"&, ;%#1#0%)(#6. 

#)*A:((3 #-0"(%76%9, &# $!1"&.  !*@ 9@#&*4= ;"0"4# -%7(*@ ;"!4:-%8 

(,-#$4*@ 4" 9*$#!##-0"(%7#9"(*@), ,#9’ 7"(*@ 6%5 $#;#3 9 '&*(*8 

!#6,1:!$ $!1"&(*6* 97"'6#9%&(#$*("6* (6:4";%#7., $*6;%#7. 4" "(4"0#-

(%76.). R$(#9(. -#1= . 2=#6. !#6,1:!$% 9%&%0-"34= ;"!4:-%+, !%1=!%$4= 

 !*@ 7("@#&*4=$  9 6:5"@ 9%& 10
6
 &# 10

14
 !1%4*(#! 9 #&(#6. 0-"6% $.@#+ 

;%#6"$*. /%1=!%$4= -#&%9 ;"!4:-%8 6#5: &#$ 0"4* 5-10, " 9*&%9 – !%1=!" 

&:$ 4!%9 % ("9%4= $#4:(=. 

B��� -%7(#6"(%4(%$4= 9*&%9 ;"!4:-%8 7.6#91:(" (" 9(%$43 9 $4%)(%8 

9#&
 #-0"(%)(*@ -:)#9*( -%7(*@ !1"$%9. <!#-#):((  9*&%9 ;"!4:-%8 

�#���9�,  !A# #)*A:((  ,-#9#& 4= 7" 9%&$.4(#$4% -#7)*(:(#0# . 9#&% 
��^�	 (9 "(":-#;(*@ .6#9"@) ";# ("&4# 9:1*!#0# $,%99%&(#>:((  

�
���#^

 ,#&"(*@ (" #)*A:((  7";-.&(:(= % ;%#6"$* 6%!-##-0"(%76%9. 

� ,-#2:$% #)*A:((  $4%)(*@ 9#& ;:-.4= .)"$4= &9% 0-.,* ;"!4:-%8: 

�mdmeldel�� 4" 051!1"!I+.  
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�mdmeldel�� 9*!#-*$4#9.34= 9.01:2= %7 0#4#9*@ #-0"(%)(*@ 

-��#9��, A# ,:-:-#;1 34=$  (*6* &1  #4-*6"((  :(:-0%+, (:#;@%&(#+ &1  

;
#^��
��� !1%4*(.  

�hdldel�� &1  $*(4:7. !1%4*( 7"$4#$#9.34= (:#-0"(%)(*8 9.01:2=, 

� :(:-0%3 #4-*6.34= . -:7.1=4"4% ?#4#$*(4:7. ";# @:6#$*(4:7. 

�#!*$(:((  &: !*@ #-0"(%)(*@ $,#1.!: "6%"!., (%4-*4%9, $#1:8 

&9#9����
�#]# 7"1%7", $%-!#9#&(3 4" %(.). L%& &%'3 6%!-##-0"(%76%9 6#5.4= 

�-#

��
� #!*$(39"1=(*8 (":-#;(*8) ";# 9%&(#9139"1=(*8 ("(":-#;(*8) 

�-#��^�.  

�mel���� J"!$)3 9%&;.9"'4=$  7" .6#9,  !A# !#(2:(4-"2%  #-0"(%)– 

�#n -:)#9*(* 9 #)*A:(%8 9#&%, 9*-"5:(" 9 ;%#1#0%)(%8 ,#4-:;% . !*$(%, (: 

��-�9�z�9�
��� ,:9(: 7("):(( .  

��fmel���� J"!$)3 )"$4# 7"$4#$#9.34= &1  #)*A:((  &.5: 

�#����
-#9���_ $4%)(*@ 9#&, A# 9*!*&"34=$  6"1 -(*6*, 1"!.9"1=(*6*, 

��q��#;�&
9����, &:-:9##;-#;(*6* 4" %(>*6* ,-#6*$1#9*6* 

�
&�-�x�^
9���. 

op��
�9�
^
� ,-#2:$%9 ;%#1#0%)(#0# #)*A:((  7"1:5*4= 9%& 


����-�
�-�, -I-$:-:&#9*A", (" 9(#$4% ;%#0:((*@ :1:6:(4%9, -%9(  

��9����� 6%!-##-0"(%76%9, !*$(:9#0# -:5*6., 96%$4. 4#!$*)(*@ -:)#9*(. 

`��;
��q� :?:!4*9(%$4= ;%#1#0%)(#0# #)*A:((  9#& 9*(*!"' 7": 

æ 4:6,:-"4.-* 9 #)*$(*@ $,#-.&"@ 20-N0°<; 

æ -I-$:-:&#9*A" 5-9 (#,4*6"1=(" 6,5-7,5); 

æ &#$4"4(=#+ !#(2:(4-"2%+ #$(#9(*@ :1:6:(4%9 5*91:((  ;"!4:-%8 – 

#-]��
��#]# 9.01:23 (OL/), "7#4., ?#$?#-. 4#A#;  

æ ,#$4%8(#+ !#(2:(4-"2%+ -#7)*(:(#0# !*$(3 (: (*5): 2 60/1. 

r
#�#]
��� #)*A:((  #@#,13' 4"!% 4-* $4"&%+:  
w� ,:-9*((: – 6:@"(%)(: #)*A:(( ;  

�� 94#-*((: – 91"$(: ;%#1#0%)(: #)*A:(( ;  

�� 4-:4*((: – 7(:7"-"5:((  $4%)(*@ 9#&.  

I"8;%1=>: ,#>*-:((  #4-*6"1* 4-* 0-.,* #)*$(*@ $,#-.& &1  

;%#1#0%)(#0# #)*A:(( . H# ,:->#+ 0-.,* 9#&##)*$(*@ $,#-.& 9%&(#$ 4= 

;%#?%1=4-*, &# &-.0#+ – ":-#4:(!*, #!$*4:(!*; &# 4-:4=#+ – 7"(.-:(% 
;%#?%1=4-*, ":-#4:(!* %7 (",#9(39")"6*. 

*!'7!48&/ – 2: $,#-.&", 9 !#-,.$%  !#+ -#76%A.'4=$  !.$!#9" 

("$"&!" (7"9"(4"5:(( ) % -#7,#&%1=(*8 ,-*$4-%8 &1  $4%)(#+ 9#&* 4" 

,#9%4- . P ;%#?%1=4-"@ $4%)(" 9#&" ?%1=4-.'4=$  ):-:7 >"- !.$!#9#+ 
("$"&!*, ,#!-*4#+ ,1%9!#3 %7 6%!-##-0"(%76%9. S%!-##-0"(%76* ;%#,1%9!* 

#!*$(334= #-0"(%)(% -:)#9*(*, A# 9*!#-*$4#9.34=  ! &5:-:1" 5*91:((  

4" :(:-0%+. K("$1%&#! 2=#0# 7% $4%)(#+ 9#&* 9*9#& 4=$  #-0"(%)(% -:)#9*(*, 

&# 4#0# 5 6"$" "!4*9(#+ ,1%9!* 7;%1=>.'4=$ . K%&,-"2=#9"(" ;%#,1%9!" 

76*9"'4=$   $4%)(#3 9#&#3 4" 9*(#$*4=$  7 ;%#?%1=4-". 
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\� !.$!#9% ("$"&!* (7"9"(4"5:(( ) . ;%#?%1=4-% 9*!#-*$4#9.34=: 

z�;
��, 0-"9%8, >1"!, !:-"67*4, !:-"6%)(%, ,1"$46"$#9% !%1=2 , !.;*, 

������, 2*1%(&-*, 4!"(*((% 4" ,1"$46"$#9% $%4!*, 70#-(:(% 9 -.1#(. 

I" -*$. 12.8 7#;-"5:(# 9*&* 7"9"(4"5.9"1=(*@ :1:6:(4%9 ;%#-

?%1=4-%9, A# 7";:7,:).34= (:#;@%&(. ,#9:-@(3 !#(4"!4. 7";-.&-

(39"1=(*@ -:)#9*( 7 "!4*9(*6 ("6.1#6. N" ,-*(2*,#6 ("&@#&5:((  

,#9%4-  . 4#9A. 7"9"(4"5:(( , A# ":-.'4=$ , ;%#?%1=4-* ,#&%1 34= (" 

$,#-.&* 7 ,-*-#&(#3 4" ,-*6.$#9#3 ":-"2%'3. L:->% 7 (*@ 7"$4#$#9.34= 

. -"7% ,#4.5(#$4% &# 1000 63
/&#;., %(>% – 7" 7(")(#0# 96%$4. #-0"(%)(*@ 

-:)#9*( . $4%)(*@ 9#&"@ ";# 7" ,#4.5(#$4% 1000-40000 63
/&#;..  

��^. 12.8. R$(#9(% 9*&* 7"9"(4"5.9"1=(*@ :1:6:(4%9 ;%#?%1=4-%9: 
� – 4%2H$&; # – 3+/%((&; 5 – JB31!1%2% $+2%(/"+ . !15!"0@+; M – G!"314) #2!4!5) 

.050(10G)((&; / – @’&4) .050(10G)((& 
���|��ë��. D:-#4:(!* – 2: 7"1%7#;:4#((% ":-#9"(% -:7:-9."-*. 

L-#��^ #)*A:((  9 ":-#4:(!. 9%&;.9"'4=$  . -"7% ,-#4%!"((  ):-:7 (=#0# 

��-#9��#n $.6%>% $4%)(#+ 9#&* 4" "!4*9(#0# 6.1.. I" -*$. 12.9 7#;-"5:(# 

^_��� $,#-.&* &1  ;%#1#0%)(#0# #)*A:((  $4%)(*@ 9#&, %7 7"$4#$.9"(( 6 

��-#
����.   

��^. 12.9. <@:6" .$4"(#9!* &1  ;%#1#0%)(#0# #)*A:((  $4%)(*@ 9#&  


� 9*!#-*$4"(( 6 ":-#4:(!%9: 
� � J)"5+((+8 5%/31%8(+4; 2 – J)")/0)"01!"; 3 – 0)"!1)(4; 4 – ")M)()"01!";  

�� 5%/31%8(+4 

� �
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�^
��#9�� ,-"23' . 4"!*8 $,#$%;: $4%)(. 9#&. ,#&"34= . ,:-9*((*8 

9
&^

���� 9#&*, &: 9*9#& 4=$  7;.-:(% )"$4*(!* 7";-.&(39"1=(#+ 
-��#9���. H1  ,#!-"A"((  #$"&. $3&* ,#&"'4=$  )"$4*(" ("&1*>!#9#0# 

������. L%$1  #$9%41:((  9#&" ("&@#&*4= &# ,:-:&":-"4#-". <3&* 5 

���-�9��	
� )"$4*(. ("&1*>!#9#0# 6.1. %7 94#-*((#0# 9%&$4%8(*!", &: 

^

��
 9#&* ,#,:-:&(=# ":-.34=$  ,#9%4- 6 ,-#4 0#6 15-20 @9. N" 

��#;_
&�#^

 . ,:-:&":-"4#- 6#5.4= 99#&*4* (:84-"1%7.9"1=(% &#;"9!* 4" 

��9����
 -:)#9*(*. 

G7 ,:-:&":-"4#-" $4%)(" 9#&" ,#&"'4=$  9 ":-#4:(!, ):-:7  !*8 

2*-!.13' 4"!#5 "!4*9(*8 6.1. O%#@%6%)(% ,-#2:$* 9 ":-#4:(!. 

9%&;.9"34=$  . &9" :4",*: 

1. D&$#-;2%  ,#9:-@(:3 "!4*9(#0# 6.1. #-0"(%)(*@ -:)#9*( % 
6%(:-"1%7"2%  1:0!##!*$(39"1=(*@ -:)#9*( 7" %(4:($*9(#0# $,#5*9"((  

!*$(3. 

2. H##!*$(:((  ,#9%1=(##!*$(39"1=(*@ #-0"(%)(*@ -:)#9*( % 
-:0:(:-"2%  "!4*9(#0# ("6.1.. I" 2=#6. :4",% !*$:(= $,#5*9"'4=$  

&#$*4= ,#9%1=(#. 

��-#
���,  ! ,-"9*1#, ,#&%1 '4=$  (" &9% )"$4*(*: -:0:(:-"4#- (25% 

9
& 7"0"1=(#0# #;’'6.) 4" ":-#4:(!, 9  !#6. 9%&;.9"'4=$  #$(#9(*8 ,-#2:$ 

#��z����. I" 9(%$4= -:0:(:-"4#-" &"' 6#51*9%$4= #)*A"4* ;%1=> 

�#����
-#9��
 $4%)(% 9#&* % 7;%1=>*4* ,-#&.!4*9(%$4= "0-:0"4.. 

L�-�& ,#4-",1 (( 6 &# ":-#4:(!" $4%)(" 9#&" 6"' 6%$4*4* (: 

;
��q� 150 60/1 7;.-:(*@ )"$4*(#! % (: ;%1=>: 25 60/1 ("?4#,-#&.!4%9. 

L#

� $4%)(" 9#&" 7 6.1#6 ("&@#&*4= &# 94#-*((#0# 9%&$4%8(*!", &: 6.1 

9
&#�-���	x
�^� 9%& 9#&*. O%1=>" )"$4*(" 6.1. ,#9:-4"'4=$  9 ":-#4:(!, 

� 8#0# ("&1*>#! $,- 6#9.34= . ,:-:&":-"4#-.  

L�-�& 4*6,  ! $4%)(" 9#&" ,#4-",*4= 9 ":-#4:(!, 9#(" ,#9*((" 

�-#�
� 6:@"(%)(: #)*A:(( . L%& )"$ 6:@"(%)(#0# #)*A:((  $4%)(" 9#&" 

�-#_#&�
� !-%7= -:>%4!*, &: 7"4-*6.34=$  0-.;% 6:@"(%)(% &#6%>!*, ,#4%6 

�-
�� ,%$!#91#9139"), &: 9%&#!-:613'4=$  ,%$#!, %, ("-:>4%, ,#4-",1 ' . 

��-9���
 9%&$4%8(*!*, &: 7"9& !* $*1"6 0-"9%4"2%+, 9$:, A# 9"5): 7" 9#&., 

#^
&�x (" &(#, 7;*-"'4=$  4" 9%&!").'4=$  9 ":-#4:(! (" 7;-#&5.9"((  ";# 

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

���#9
 6"8&"()*!* (-*$. 12.10). 
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��^.12.10. <@:6" #)*A:((  $4%)(*@ 9#& O#-4(*2=!#+ $4"(2%+ ":-"2%+ 
 

R$4"((  $4"&%  #)*A:((  9#&* , ++ 7(:7"-"5:(( . H1  2=#0# 

9*!#-*$4#9.34= ,:-:9"5(# @1#-.9"(( . P -"7% #;-#;!* #)*A:(*@ $4%)(*@ 

9#& @1#-#6 +@ 9*4-*6.34= ,-#4 0#6 20-30 @9. . !#(4"!4(*@ -:7:-9."-"@, 

,%$1  )#0# $!*&"34= . 9%&!-*4% 9#&#86*.   

P -:7.1=4"4% 6:@"(%)(#0# 4" ;%#1#0%)(#0# #)*A:((  (" ;%#?%1=4-"@, 

9 ":-#4:(!"@ )* 6:4"(4:(!"@ 7(:>!#&5.'4=$  91-98% @9#-#;#49#-(*@ 

6%!-##-0"(%76%9. 

��-#;�
 ,-#2:$* ;%#@%6%)(#0# #)*A:((  6#5.4= ,-#@#&*4* 4"!#5 . 

�-�-#&��_ .6#9"@ – (0 J!2&O ."!P)((&, J!2&O I%2H1"0$%Q 10 #%!2!M%*(+O 

�dfhjf�.  

Î����� � ¡¢£¤�¥ R)*$(% $,#-.&*, ,-*7("):(% &1  #)*A:((  4" 

�����-������ $4%)(*@ 9#& % ,:-:-#;!* +@ #$"&. 7#;-"5:(# (" -*$. 12.11. 

¦���& #)*$(*@ $,#-.& 6#5: ;.4* -%7(*6 % 7"1:5*4= 9%& 6:4#&. 

#��z���� 4" 9*&. $4%)(*@ 9#&. R)*$(% $,#-.&* -#74">#9.34=: 

æ ,#-,:->:,  !#6#0" ;1*5): &# #;’'!4%9 !"("1%7.9"((  (A#; 76:(-

q�
� &#95*(. 9%&9%&(#0# !#1:!4#-" 4" 8#0# 9"-4%$4=);  

æ ,#-&-.0:, 7 ;#!. &#6%(.3)*@ 9%4-%9 9%&(#$(# 5*41#9#+ 7";.&#9* % 
����� 9%& (:+ 7" 4:)%'3 -%)!*. 
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��^. 12.11. N"0"1=(*8 9*01 & !#6,1:!$. #)*$(*@ $,#-.& 

r����#, A#; 6"8&"()*! 6"9 ("@*1 % 9 4"!*8 $,#$%; 7";:7,:).9"9 

^��#���9��� -.@ $4%)(#+ 9#&* #)*$(*6* $,#-.&"6*. I#-6"4*9(" >*-*(" 

^��

�-�#-7"@*$(*@ 7#( 6%5 #)*$(*6* $,#-.&"6* % 6:5:3 5*41#9*@ 

��;�&#9 7"1:5*4= 9%& 6:4#&. #)*A:((  $4%)(*@ 9#& % ,#4.5(#$4% #)*$(#+ 
^
���
n. I",-*!1"&, &1  $,#-.& 6:@"(%)(#0# % ;%#1#0%)(#0# #)*A:((  

�#
���
^
	 &# 50 4*$. 63
/&#;. >*-*(" 7"@*$(#+ 7#(* $4"(#9*4=  

�tt§stt 6:4-%9. 

L
^�� #)*A:((  4" 7(:7"-"5.9"((  $4%)(% 9#&* ):-:7 $,:2%"1=(% 
^�#-�&�,  !% ("7*9"34= 9*,.$!"6*, $!*&"34= . 9#&#86*A:. 

K�-#;���
 $4%)(% 9#&* 6#5.4= ;.4* 9%&9:&:(% 9 6%$=!. !"("1%7"2%3, 

��� 9#(* (: ,#9*((%: 
æ ,#-.>.9"4* -#;#4. !"("1%7"2%8(*@ 6:-:5 4" $,#-.&; 

æ 6%$4*4* -:)#9*(*,  !% 7&"4(% 7"$6%).9"4* 4-.;* !"("1%7"2%8(#+ 
��-��
 ";# 9%&!1"&"4*$  (" $4%("@ 4-.;; 

æ 9* 91 4* -.8(%9(*8 9,1*9 (" 6"4:-%"1* 4-.; 4" :1:6:(4* $,#-.& 

�����
���
n; 

æ 6%$4*4* 0#-3)% &#6%>!* 4" -#7)*((% -:)#9*(*,  !% 7&"4(% 
�
9#-	9�
� 9*;.@#(:;:7,:)(% % 4#!$*)(% 0"7* 9 !"("1%7"2%8(*@ 6:-:5"@ 4" 

^�#-�&�_; 

æ 6%$4*4* >!%&1*9% -:)#9*(* 9 !#(2:(4-"2% @,  !% ,#-.>.34= 

-#;#
� #)*$(*@ $,#-.& ";# ,:-:>!#&5"34= 9*!#-*$4"((3 9#& . $*$4:6"@ 


�_�
��#]# 9#&#,#$4")"((  )* $!*&"((3 . 9#&(% #;''!4* (7 9-"@.9"(( 6 

�p��
�9�#^

 #)*A:(( ). 
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12.3. Ïàëèâíî-åíåðãåòè÷íå ãîñïîäàðñòâî 
 
H# $!1"&. ,"1*9(#-:(:-0:4*)(*@ 0#$,#&"-$49  ! 0"1.7% !#6.("1=(#+ 

:(:-0:4*!*, 9@#& 4= ,%&,-*'6$49" 4" #-0"(%7"2%+, A# 7";:7,:).34= 

:1:!4-#:(:-0%'3, 0"7#6, 4:,1#6 ("$:1:((  6%$4", ,-#6*$1#9%$4= 4" %(>*@ 

$,#5*9")%9. 

Åëåêòðîïîñòà÷àííÿ. H1  $,#5*9")%9, -#74">#9"(*@ (" 4:-*4#-%+ 
6%$4", ,:-:&;")"'4=$  $*$4:6" :1:!4-#,#$4")"(( ,  ! $.!.,(%$4= 

4-"($?#-6"4#-(*@ ,%&$4"(2%8 4" :1:!4-*)(*@ 6:-:5 -%7(*@ (",-.0. N"-

0"1=(. $*$4:6. :1:!4-#,#$4")"((  7"95&* ,#&%1 34= (" &9% )"$4*(*.  

H# ,:->#+ 9%&(#$ 4= :1:!4-*)(% 6:-:5% 4" 7(*5.9"1=(% ,%&$4"(2%+ 
35-110 !K. <.!.,(%$4= 2*@ 6:-:5 ("7*9"'4=$  )2)41"!J!310*02H(+@+ 

@)")G0@+. N;%-(% >*(* ,%&$4"(2%8 (" 10 (6) !K ' 2:(4-"6* 5*91:((  

(FY) 6%$=!*@ 6:-:5. E1:!4-#,#$4")"1=(% 6:-:5% ,-*7("):(% &1  

-#7,#&%1. :(:-0%+ 6%5 -"8#("6* 6%$4". 

H# &-.0#+ )"$4*(* $*$4:6* :1:!4-#,#$4")"((  9%&(#$ 4= 6:-:5% 
5*91:((  10 (6) !K 4" 6:-:5% -#7,#&%1. 10-0,38 !K. F  )"$4*(" $*$4:6* 

:1:!4-#,#$4")"((  ,-*7("):(" &1  -#7,#&%1. :(:-0%+ ;:7,#$:-:&(=# $:-:& 

$,#5*9")%9. S:5% 2%'+ )"$4*(* 6"34= ,#)"4#! (" 7;%-(*@ >*("@ 10 (6) !K 

2:(4-%9 5*91:((  % 7"!%().34=$  (" 99:&:((% &# $,#5*9")". 

H1  9:1*!*@ 6%$4 ,#;.&#9. 6:-:5% 10 (6) !K 9*!#(.34= 7" 

&9#1"(230#9*6 ,-*(2*,#6: 6:-:5% 5*91:((  10 (6) !K % 6:-:5% 
-#7,#&%1. 4"!#+ 5 (",-.0*. F:8 ,-*(2*, ,:-:&;")"' $,#-.&5:((  4"! 

79"(*@ -#7,#&%1=(*@ ,.(!4%9. J#7,#&%1=(*6 ,.(!4#6 (JL) 6%$=!#+ 
:1:!4-*)(#+ 6:-:5% ("7*9"'4=$  -#7,#&%1=(" 6:-:5",  !" ,#)*("'4=$  

;:7,#$:-:&(=# 7 >*(* 10 (6) !K FY.  

V#1#9(*6 7"9&"(( 6 6%$=!*@ :1:!4-#6:-:5(*@ ,%&,-*'6$49 ' 

,#$4")"((  $,#5*9")%9 :1:!4-*)(#3 :(:-0%'3 (#-6#9"(#+  !#$4% 7" 

(:#;@%&(#0# $4.,:(  ("&%8(#$4% 4" ;:7,:!*. 

L-"!4*)(# 9$% ,-#6*$1#9% 6:-:5% 76%((#0# $4-.6. – 4-*?"7(%. 
B-*?"7(% $*$4:6* 7("8>1* 6%$2: . ,-"!4*2% :!$,1."4"2%+ 
:1:!4-#:(:-0:4*)(*@ $*$4:6 . ,-#2:$% !#(!.-:(4(#0# 76"0"((  7 
&9#?"7(*6* $*$4:6"6*. L:->" 4-*?"7(" ,-#6*$1#9" $*$4:6" ;.1" 

,-#&:6#($4-#9"(" ,.;1%)(# . 1891 -. (%6:2=!#3 !#6,"(%'3 DOR ,%& )"$ 

:1:!4-#4:@(%)(#+ 9*$4"9!* . T-"(!?.-4%-("-S"8(%,  !" $!1"&"1"$  7 
4-*?"7(#0# 0:(:-"4#-", 4-*?"7(*@ 4-"($?#-6"4#-%9 4" 4-*?"7(#0# 

"$*(@-#((#0# &9*0.(", -#7-#;1:(*@ S.R.H#1%9#-H#;-#9#1=$=!*6,  !*8 

,-"239"9 . ?%-6% DOR. 

Òåïëîïîñòà÷àííÿ. B:,1#9" :(:-0%  ' #&(*6 7 #$(#9(*@ 9*&%9 

:(:-0%+, A# $,#5*9"' 13&$49#. K#(" 7";:7,:).' -#;#4. 4" -#79*4#! 

,-#6*$1#9#0# 8 $%1=$=!#0#$,#&"-$=!#0# 9*-#;(*249", $49#-3' $,-* 41*9% 
.6#9* &1  5*44  % &% 1=(#$4% 13&:8. 
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u��-����� 4:,1#,#$4")"((  5*1#0# 4" (:5*1#0# 0-#6"&$=!#0# 

p#�&� 8 &: !*@ (:9:1*!*@ ,-*9"4(*@ ,%&,-*'6$49 . 6%$4"@ 4" $:1*A"@ – 

��  4:,1#:1:!4-#2:(4-"1% (BEF) 4" !#4:1=(%. 
/#5(" $*$4:6" 2:(4-"1%7#9"(#0# 4:,1#,#$4")"((  (:7"1:5(# 9%& 

-#76%-%9 9!13)"' 4-* #$(#9(% :1:6:(4*: &5:-:1# 4:,1", 4:,1#9. 6:-:5. 

4" $,#5*9")".  

 +31)@0 1)J2!J!310*0((& – 2: !#6,1:!$ ,-*$4-#+9, A# 

,-#&.!.34= 4:,1#9. :(:-0%3 % &#$4"91 34= ++ . 9*01 &% ,"-*, 0"- )#+ 9#&* 

";# ,%&%0-%4#0# ,#9%4-  $,#5*9"):9%. E1:6:(4#6 $*$4:6* 4:,1#,#$4")"((  

' 4:,1#0:(:-.9"1=(*8 ,-*$4-%8. 

R)J2!M)()"B502H(+8 J"+31"%8 – $.!.,(%$4= ,-*$4-#+9 4" 6:@"(%76%9 

&1  9*-#;(*249" 4:,1#9#+ :(:-0%+ . 9*01 &% 9#& (#+ ,"-*, 0"- )#+ 9#&* ";# 

,%&%0-%4#0# ,#9%4- . 

;'&%48$!. /#4:1=(% – 2: !#6,1:!$ ,-*$4-#+9 4" "0-:0"4%9, 

,-*7("):(*@ &1  #&:-5"((  ,"-* ";# 0"- )#+ 9#&* 7" -"@.(#! $,"139"((  

,"1*9" ";# 9*!#-*$4"((  %(>*@ &5:-:1 4:,1#4*.  

<.)"$(" !#4:1=(  $!1"&"'4=$  7 !#4:1=(#0# "0-:0"4. 4" &#,#6%5(#0# 

#;1"&("(( , A# $1.5*4= &1  ,%&0#4#9!* 4" ,#&"9"((  ,"1*9", 9#&* 4" 

,#9%4- , 9*&"1:((  % #)*A:((  &*6#9*@ 0"7%9, 9*&"1:((  7#1* % >1"!. (,%& 

)"$ $,"139"((  49:-&#0# ,"1*9") 4#A#. 

L�-9������ &5:-:1"6* :(:-0%+ 6#5.4= ;.4*: #-0"(%)(: ,"1*9#, 


���#9
 9%&@#&* ,-#6*$1#9*@ ,%&,-*'6$49, $#( )(" :(:-0% , ;%#0"7#9: 

����9#. 

¨ldmbc��� 0M")M01 – 2: !#6,1:!$ ,-*$4-#+9 &1  9*-#;1:((  ,"-* 

�;# 0"- )#+ 9#&* 9%&,#9%&(*@ ,"-"6:4-%9. /#41*,  !% ,-*7("):(% &1  

#&�-����� ,"-*, ("7*9"34= J0"!5+@+, " &1  #&:-5"((  0"- )#+ 9#&* – 

hl©l�eª���«�. /#41*, A# 9*!#-*$4#9.34= 4:,1#4. 9%&@%&(*@ 0"7%9  

9�-#;���
9� ("7*9"34= 4!120@+-B1+2%.01!"0@+. /#41*, A# 9*!#-*$4#-

9�	
� $#( )(. :(:-0%3 – M)2%!4!120@+. 

¬� 9*&#6 $,"139"(#0# ,"1*9" -#7-%7( 34= !#41*, A# ,-"2334= (" 


9�-&#��, -%&!#6. 4" 0"7#,#&%;(#6. ,"1*9%. 
­#
����
 .$4"(#9!*, A# ,#$4")"34= ,"-#3 4.-;%(* :1:!4-*)(*@ 

^
���
�, ("7*9"34= )()"M)1+*(+@+. /#4:1=(% .$4"(#9!*, A# 9*-#;1 34= 

��-� &1  ,-#6*$1#9*@ ,%&,-*'6$49 – 5+"!#(+*+@+, ";# ,-#6*$1#9*6*. 

\�z# !#4:1=(  9*-#;1 ' ,"-. 4" ("0-%9"' 9#&. &1  ,#4-:; ,%&,-*'6$49", ++ 
����9�	
� 5+"!#(+*!-!J029502H(!9.  

®^�#9���� @"-"!4:-*$4*!"6* ,"-#9*@ !#41%9 ': ,"-#-

�-#&��
�9�
^
�, 4*$! ,"-*, 4:6,:-"4.-" ,"-* 4" 5*9*1=(#+ 9#&*; 

9#&#]-
���_ !#41%9 – 4:,1#9" ,#4.5(%$4=, 4:6,:-"4.-" 0"- )#+ % 79#-#4(#+ 
9#&�, -#7-"@.(!#9*8 4*$! . !#41%. 

`#�
�����#	 ,-#&.!4*9(%$43 !#41" ("7*9"34= 8#0# ("8;%1=>. 

�-#&��
�9�
^
� (4/0#& ";# !0/$),  !. 7";:7,:).' !#4:1 . ,-#2:$% 4-*9"1#+ 
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��^����
��
n ,%& )"$ $,"139"((  #$(#9(#0# 9*&. ,"1*9", 7" (#6%("1=(*@ 

��-���
-
9 ,"-* % 4:6,:-"4.-* 5*9*1=(#+ 9#&*. 

B���#9� ,#4.5(%$4= 9#&#0-%8(*@ !#41%9 9*7(")"'4=$  !%1=!%$43 


���#
�, 6K4, A# 9%&,.$!"'4=$  !#41#6 7" #&*(*23 )"$.. L%& 

�#�
������� 4*$!#6 (L", !L") 4" 4:6,:-"4.-#3 (°<) ,"-* -#7.6%34= +@ 

�������� ,:-:& ,"-#,-#9#&#6 7" (#6%("1=(#+ ,"-#,-#&.!4*9(#$4% !#41". 

� 9#&#0-%8(*@ !#41"@ #$(#9(#3 @"-"!4:-*$4*!#3 0"- )#+ 9#&* ' ++ 

����-�
�-� (" 9*@#&% 7 !#41". 

`��;
��q��� ' :(:-0:4*)(% !#41*, ,"-#,-#&.!4*9(%$4=  !*@ &#$ 0"' 

�¯st 4/0#&; . $%1=$=!#0#$,#&"-$=!#6. 9*-#;(*249% 7"$4#$#9.34= !#41* 

���#n 4" $:-:&(=#+ ,-#&.!4*9(#$4%. 
¬�����# 9%& (#6%("1=(#0# 4*$!. ,"-* ,"-#9% !#41* ,#&%1 34= (" 

�#
�� (*7=!#0# (&# 1 SL"), $:-:&(=#0# (1-10 SL"), 9*$#!#0#  

�wtv��,sSL") ,#("&!-*4*)(#0# 4*$!. (9*A: 22,5 SL"). 

¬�����# 9%& 4*,., ,-*7("):((  % -#76%-%9 !#4:1=(#+ .$4"(#9!* 9#(" 

�#�� 6%$4*4* . $9#'6. $!1"&% 4% )* %(>% :1:6:(4* #$(#9(#0# % 
&#�#�
��#]# #;1"&("(( . 

� &: !*@ 6%$4"@ 4" $:1*A"@ % &#$% 7"$4#$#9.34= !#4:1=(% .$4"(#9!*, 

z# ,-"2334= (" 49:-&#6. ,"1*9%. 
L-�����#9� 4:@(#1#0%)(. $@:6. !#4:1=(#+ .$4"(#9!*, A# ,-"23' 

�� 49:-&#6. ,"1*9% (,*1#,#&%;(#6. ,"1*9%) %7 ,-*-#&(#3 2*-!.1 2%'3 

�#;-����# (" -*$. 12.12.  

��^. 12.12. L-*(2*,#9" $@:6" !#4:1=(#+ .$4"(#9!*, A# ,-"23'  

�� 49:-&#6. ,"1*9%: 
� � J02+5(+8 #B(4)"; 2 – 5BM2)@)2H(+8 @2+(; 3 – @2+(!5+8 5)(1+2&1!"; 4 – J02H(+4;  

� �1!J40; 6 – #0"0#0(; 7 – J)")M"%5(+4; 8 – )4!(!@08.)"; 9 – J!5%1"&(+8 J%/%M"%5(+4; 

�° �G+5+2H(+8 (03!3; 11 – /)0)"01!"; 12 – 5)(1+2&1!"; 13 – J"+20/ M0.!!*+,)((&;  

�± � /+@!3!3; 15 – /+@!50 1"B#0; 16 – .!2!5+4+/(+8 J"+31"%8; 17 – 4!2)41!";  

�² � !JB34(% 1"B#+; 19 – )4"0(+ 
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L���9# %7 ,-*86"1=(#0# ;.(!:-" 1 ,#&"'4=$  . 9.01:-#76:1=(*8 

���� 2. L%$1  -#76:1. ,*1#,#&%;(: ,"1*9# ):-:7 6:@"(%)(*8 9:(4*1 4#- 3 

�#&�x
�^� . ,"1=(*! 4. H# ,"1=(*!" ,%&9#&*4=$  4"!#5 (:#;@%&(: &1  

]#-
��� ,#9%4- , A# 7" &#,#6#0#3 &.44=#9#0# 9:(4*1 4#-" 12 ,-#@#&*4= 

��-�� ,#9%4-#,%&%0-%9(*! 9, &: 9%( $,-*86"' 4:,1#4. 9%&@%&(*@ &*6#9*@ 

]��
9. K#&" ,:-:& ,#&"):3 . !#4:1 ,-#@#&*4= $*$4:6. 9#&#,%&0#4#9!*, &: 

9�9
����x
�^� 9%& -#7)*(:(*@ . (%8 6%(:-"1=(*@ $#1:8 >1 @#6 


#�##;�
��#n $#-;2%+ % &:":-.'4=$  (9*9%1=( '4=$  9%& -#7)*(:(#0# . (%8 

�#9

-�). L%$1  &:":-"2%8(#0# ,-*$4-#3 11 9#&" 5*9*1=(*6 ("$#$#6 10 

�#&�x
�^� . 9#& (*8 :!#(#6"87:- 8, &: 9#(" ,#,:-:&(=# ,%&%0-%9"'4=$  

9
&_
&���� &*6#9*6* 0"7"6*, % ("&@#&*4= &# ;"-";"(" 6 !#41". /#4:1 

#^��z���� $*$4:6#3 #,.$!(*@ 4-.; 18,  !*6* 9#&" 7 ;"-";"(%9 ("&@#&*4= 

&# !#1:!4#-%9 17, % $*$4:6#3 9*,"-(*@ 4-.; ( !% ("7*9"34= :!-"("6*) 19 

�#9�-
�x
�^� ("7"& . ;"-";"(. P49#-39"(" 9 ;"-";"(% ("$*):(" ,"-" 

9
&&
��x
�^� 9%& !-",:1= 9#&* 4" $,- 6#9.'4=$  . ,"-#,%&%0-%9(*! 7, &: 


����-�
�-� ,"-* ,%&9*A.'4=$ . L-* 2=#6. ++ 4*$! 7"1*>"'4=$  

�#^

����. 

L
& )"$ 70#- ((  ,"1*9" .49#-334=$  &*6#9% 0"7*,  !%, 
��-��
z�	��^� . !#41% 5, 9*,-#6%(334= 4:,1#4. (" :!-"(* 19, -#76%A:(% 
9�&#9� $4%( 4#,!*. I" 9*@#&% 7 4#,!* &*6#9% 0"7* &"1% ,-#@#& 4= ):-:7 
��-�]-
9��� 7, :!#(#6"87:- 8 % ,#9%4-#,%&%0-%9(*! 9, &: &#&"4!#9# 

9
&&�	
� $9#3 4:,1#4. 4" 9%&,#9%&(# #@#1#&5.34=$ . H*6#9% 0"7*, A# 

9�_#&�
� %7 !#4:1=(#+ .$4"(#9!*, ,-#@#& 4= 0"7##)*$(*8 ,-*$4-%8 13, A# 

^����
� &1  91#9139"((  )"$4*(#! 7#1*,  !% 9*(#$ 4=$  0"7"6* 7 4#,!*, % 
�� &#,#6#0#3 &*6#$#$" 14 $,- 6#9.34=$  . &*6#9. 4-.;. 15. P49#-39"(% 
�
& )"$ 70#- ((  49:-&#0# ,"1*9" 7#1" % >1"! 9*&"1 34=$  ,#4#!#6 9#&* 

�� &#,#6#0#3 7#1#9*&"1=(#0# ,-*$4-#3 16. 

u# $!1"&. !#4:1=(#0# "0-:0"4., !-%6 -#701 (.4*@ 9*A: :1:6:(4%9 

#^�#9�#]# 4" &#,#6%5(#0# #;1"&("(( , 9@#& 4= 4"!#5 #;6.-%9!" !#41", 

��-��^, ;.(!:-*, 5*9*1=(*!*, 7",%-(" "-6"4.-", !#(4-#1=(#-

9��
-	9����
 ,-*1"&* % $*$4:6" "94#6"4*)(#0# -:0.139"(( . 

� ;%1=>#$4% 6%$4"@ 4" ("$:1:(*@ ,.(!4"@ &1  !#6.("1=(*@ ,#4-:; 

�&�;
��q#]# 9*!#-*$4#9.34= 0"- ). 9#&., 9%&,#9%&(# &1  ++ 9*-#;(*249" 

��^
#^#9�	
� 9#&#0-%8(% !#41*,  !% ,:-:9"5(# ,-"2334= (" 0"7.. 

P 79’ 7!. 7 @#1#&(*6 !1%6"4#6 (" ;%1=>%8 )"$4*(% 4:-*4#-%+ P!-"+(* 

9*4-"4" ,"1*9" (" 9*-#;(*249# 4:,1#4* &1  #,"1:(( , 0"- )#0# 

9#&#,#$4")"((  4" ("0-%9"((  ,#9%4-  9 5*1*@ ;.&%91 @ &.5: 9:1*!" – 

6"85: 30% 9%& .$=#0# 9*&#;.4#0# 49:-&#0# 4" 0"7#,#&%;(#0# ,"1*9". 

P (">%8 !-"+(% 5*41#9% ;.&*(!* 9 6%$4"@ % -#;%4(*)*@ $:1*A"@ 

#4-*6.34= 4:,1# 9%& 4:,1#:1:!4-#2:(4-"1:8. P /*'9%, (",-*!1"&, 

2:(4-"1%7#9"(: 4:,1#,#$4")"((  7"&#9#1=( ' ,#("& 80% 4:,1#9*@ ,#4-:; 

9$%@ 5*41#9*@ ;.&%9:1=. L#&"1=>: -#7,#9$3&5:((  $*$4:6 

2:(4-"1%7#9"(#0# 4:,1#,#$4")"((  ' 0#1#9(*6 (",- 6#6 -#79*4!. 2%'+ 
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 !"#$%,  !"#$%"& ' (  ) *' $+,  -.&/0-& *(01(2 3" ( /#4 50$&'0 ()   

20-30%), 6 10  !-0((#/ 10! / (072$& . *'&-"2 0'- ( /(# !&!-3/& 

 50$3((+. 

805.&"$0), 2 90.&:#, 5#)5.&,/!-'0 -35$ 5 !-010((+ '&" .&!- -

'24-%: '2;#$$+ (25%), /0*2- (24%), !50$4'0((+ '#)6 )#' (22%), ;0* (17%), 

0 -0" : 3$3"-.&1(2 3(3.;#4 (5%), ;3 -3./0$%(# ):3.3$0 (4%).  

<$&*%"  4000 5#)5.&,/!-' 90.&:0 '&. 7$+4-% 5 (0) 5 /$( - (( 

'#)6 )#' = .#1( ; 7$&*%"  50% * (&6 53.3. 7$+,-%!+ (0 !/#--,!50-

$4'0$%(&6 *0' )06, .3>-0 – !50$4,-%!+ 1& " /5 !-2,-%!+. ?'0(0)@+-% 

!/#--,!50$4'0$%(&6 *0' )#' 5.0@44-% * .3;3(3.0@#,4 -35$0 ' 50.2 1& 

;0.+12 ' )2 07  )$+ :&'$3((+ -35$ '&6 /3.3:.  

80 '&. 7$3((+ 1 A"0$ -35$0 ' B".0C(# 5&- /# '&-.0-& 50$&'0 ' 

" /2(0$%(#D 3(3.;3-&@# !-0( '$+-% 180-200 "; 2/ '( ;  50$&'0 (2.5.), 0 2 

. *'&(3(&6 )3.:0'06 – 140-160 "; 2.5. 80 -35$ 5 !-010((+ #!(241 ;  

:&$ ;  E ()2 ' !3.3)(% /2 (0 $4)&(2 *0 .#" '&-.010,-%!+ 7$&*%"  5,6-5,7 

- 2.5. (0 $4)&(2, =  ' 1,5-2,2 .0*& 7#$%>3, (#: 2 FGH, ?0(#C -0 #(>&6 

".0C(06. I!% ;  .#1(0 5 -.370 B".0C(& ' 3(3.;3-&1( /2 50$&'#, *0 )0(&/& 

1994 . "2, !-0( '&-% 5.&7$&*(  300 /$( -. 2.5., =  '#)5 '#)0, 8,8-10
10

 

?:/.#". I!% ;  2 !'#-# !5 :&'0,-%!+ 5.&7$&*(  460-10
10

 ?:/.#". J0"&/ 

1&( /, 10!-"0 B".0C(& !-0( '&-% 7$&*%"   )( ;  '#)! -"0. K"=  

*'3.(2-&!% )  ) !'#)2 *06#)( ,'. 53D!%"&6 )3.:0', (05.&"$0), ?0(#C, -  

" /5$3"!(3 '&.#>3((+ 5. 7$3/ 3(3.; *73.3:3((+ 5.&*'3$  )  - ; , =  

' (& ) / ;$&!+ !" . 13((+ 5 -.37& ' 3(3.;#C (0 43% *0 *. !-0((+ 

72)#'(&@-'0 :&$ ;  E ()2. ? !'#) *06#)(&6 ".0C( !'#)1&-%, =  

'!-0( '$3((+  )( ;  -3./ .3;2$+- .0 (0  50$4'0$%(&D 5.&$0) 5.&*' -

)&-% )  15% 3" ( /#C -35$0, 0 *(&:3((+ -3/53.0-2.& 5 '#-.+ ' :&$ /2 

72)&("2 (0 1°F )0, 3" ( /#4 )  7% -35$ ' C 3(3.;#C. 

F&!-3/& ;0.+1 ;  ' ) 5 !-010((+ !5 .2):24-% )' -.27(&/& * 

(&:(#/ # '3.6(#/ . *;0$2:3((+/. 9.0"-&"0 . 7 -& @&6 !&!-3/, *0 7#$%> C 

"#$%" !-# 5.&,)(0(&6 !5 :&'01#', 5 "0*0$0  (&*%"2 ;#).0'$#1(2 !-#D"#!-%, 

'0:"#!-% .3;2$4'0((+ # +" .3*2$%-0- – (0)6 ):3((+ )  ' ) . *7#.(&6 

".0(#' ( ! 7$&'  )0$3"&6 !5 :&'01#') (3) !-0-(%  (0;.#- C ' )&. L+ 

 7!-0'&(0 5.&*' )&-% )  *$&'2 (3'&" .&!-0( C ;0.+1 C ' )& ' "0(0$#*0@#4 

D )  5#)'&=3(&6 '&-.0-. J /2 . *. 7$3(  -0 *05. '0):24-%!+ 

 )( -.27(# "#$%@3'# !&!-3/& ;0.+1 ;  ' ) 5 !-010((+ * (&:(#/ 

. *;0$2:3((+/ # .#*(&/& !63/0/& 5.&,)(0((+ !- +"#'. M#$%@4'0((+ 

* '(#>(% C /3.3:# ' 72)#'(&@-'# ( '&6 .0D (#' #( )# 2!"$0)(4,-%!+ 13.3* 

*05#*(3((+ 72)#'(&@-'0 !5 .2), 13.3* " -.# 5. 6 )&-% "#$%@3'&D 

-.27 5. '#) ;0.+1 ;  ' ) 5 !-010((+; ' @&6 '&50)"06 ) ' )&-%!+ 

5. "$0)0-& 6 $ !-2 @&."2$+@#D(2 $#(#4. ?$+ 5#)'&=3((+ -3/53.0-2.& 

' )&, =  (0)6 )&-% )  ' ) . *7#.(&6 ".0(#', 2 .3:&/# /0$ ;  

' ) *07 .2, 0 -0" : )$+ */3(>3((+ '&-.0- -35$0 (3 76#)(  ) !&-% ) 7.3 

#* $4'0-& '!# -.27 5. ' )& ' ) 5 !-010((+. 
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 !"#$ % "&!'()*)+ ,#,-&$ ./012'.' +'!'3',-/2/""1, 30#4!"/"#5 !' 

6&"-0/()%'+/"'.' -&3('3',-/2/""1, 4 !',#-7 +&(#*) +#-0/-# ./012'8 +'!#. 

9 :#(#5 ;<!#"*/5 +'"# + 2-3 0/%# ;)(7=), "): 3)! 2/, +#*'0#,-/""1 

)"!#+)!</(7"#5 ./%'+#5 +'!'"/.0)+/2)+. >)!2<-"#? &@&*- !/4 

+,-/"'+(&""1 ()2#(7"#*)+ 5'('!"'8 ) ./012'8 +'!# – +#-0/-# +'!# 

%$&"=<A-7,1 "/ 20-40%. 

Çåëåíå ãîñïîäàðñòâî. 9 *'$3(&*,) %/5'!)+ B'!' '2#B&""1 

/-$',@&0"'.' 3'+)-01 ,<2/,"'.' $),-/ +)! %/;0<!"&"7 -/ %"#:&""1 0)+"1 

=<$< ',';(#+& %"/2&""1 "/!/4-7,1 $),7*#$ %&(&"#$ "/,/!:&""1$ – 

.)./"-,7*#$ %&(&"#$ @)(7-0/$ (3/0*/$, ,/!/$, ;<(7+/0/$).  

9 !&1*#5 +#3/!*/5 %&(&") "/,/!:&""1 %/5#B/A-7 $),7*) ';’4*-# +)! 

=*)!(#+#5 +#*#!)+, B' 30'"#*/A-7 )% ,<$):"#5 0/?'")+, + )"=#5 

+#3/!*/5 – ('*/()%<A-7 -/ 3'.(#"/A-7 +#*#!# 30'$#,('+#5 3)!30#4$,-+ ) 

-0/",3'0-<. 

C&(&") "/,/!:&""1 ,30#1A-7 <-+'0&""A 3',-)?"#5 3'+)-01"#5 

-&2)?, *'-0) 3&0&$)=<A-7 ) 0'%;/+(1A-7 3'+)-01, +#"',12# =*)!(#+) ./%# < 

+&05") =/0# /-$',@&0#. D)!0/5'+/"', B' 5+'?"#? (), % 3('B) + 1 ./ %/ 

!';< +#!)(14 + /-$',@&0< 4 *. (&-*#5 @)-'"6#!)+, (#,-1"#? (), – ;(#%7*'  

2 *., -'$< + (),'+'$< 3'+)-0) 3'0)+"1"' % $),7*#$ %"/2"' $&"=& 

5+'0';'-+'0"#5 $)*0''0./")%$)+. E/*, < 1 $
3
 (),'+'.' 3'+)-01 $),-#-7,1 

490 ;/*-&0)?, / + 1 $
3
 $),7*'.' 85 *)(7*),-7 !',1./4 !' 3600. 

F),7*) '%&(&"&") 3('B) 1+(1A-7 ,';'A 3',/!*# 2'-#07'5 -#3)+: 

./%'"#, B' ,-/"'+(1-7 70% 3('B), +)!+&!&"'8 3)! "/,/!:&""1; !&0&+/ 

%/?$/A-7 ;(#%7*' 9% 3('B); *<B) !' 6%; *+)-# – 1%. G/ '%&(&"&"#5 

3('B/5 0'%-/='+/") ,/!'+) @'0$# ) $/?!/"2#*#, 1*) %/?$/A-7 14% 

'%&(&"&"'8 3('B). 

 

12.4. Òðàíñïîðòíå ãîñïîäàðñòâî 

H' $),7*'.' -0/",3'0-< +)!"',1-7 /+-';<,#, -0/$+/8, -0'(&?;<,#, 

$&-0'3'()-&" (+ $),-/5 *0/8"# % "/,&(&""1$ 3'"/! 1 $(" ',);). 

I(&*-0'-0/",3'0- @<"*6)'"<4 < 53 (-0/$+/? –– < 24, -0'(&?;<, – < 

46) $),-/5 9*0/8"#. J&0&% +)!,<-"),-7 3/(#+/ ) ';<$'+(&"& 6#$ 30',-'-

A+/""1 /+-';<,)+ -0/$+/? -/ -0'(&?;<, < ;/./-7'5 $),-/5 (F/*)8+6), 

K(2&+,7*<, L4+&0'!'"&67*<, M',-1"-#")+6), H%&0:#",7*< -/ )"=#5) 

%/(#=#+,1 $/?:& 4!#"#$ +#!'$ $),7*'.' -0/",3'0-<. 9 1995 0'6) 

$),7*#$ &(&*-0'-0/",3'0-'$ 3&0&+&%&"' 2075,5 $(" 3/,/:#0)+.  

C/ ,-/"'$ "/ 01.01.1996 0. 30'-1:"),-7 ()")? &(&*-0'-0/",3'0-< "/ 

1000 :#-&()+ ) 1 *$
2
 %/./(7"'8 %/;<!'+/"'8 -&0#-'0)8 + $),-/5 ;<(/ 0)%"/, ) 

+ ,&0&!"7'$< 3' 9*0/8") ,-/"'+#(/ 0,4 ) 1,2 *$, / *)(7*),-7 0<5'$'.' 

,*(/!< 0,7 '!#"#67 "/ 1000 :#-&()+. > N+/"'-O0/"*)+,7*<, P)+"'$<, 

M)0'+'.0/!), D'(-/+), Q+3/-'0)8, M0#+'$< P'%) 6) 3'*/%"#*# %"/2"' "#:2). 
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> ',-/"") 0'*# %"/2"' 3'.)0=#+,1 -&5")2"#? ,-/" 0<5'$'.' ,*(/!< 

$),7*'.' &(&*-0'-0/",3'0-<. J&0&% !&@)6#- *'=-)+ < $),7*#5 '0./"/5 

+(/!# + ',-/"") 5 0'*)+ *<3)+(1 )$3'0-"#5 -0/$+/?"#5 +/.'")+ ) -0'-

(&?;<,)+ -/ %/32/,-#" !' "#5 30/*-#2"' "& %!)?,"A+/(/,7, B' 30#%+&(' !' 

,*'0'2&""1 )"+&"-/0"'.' 3/0*< ;)(7= 1* "/ 1800 '!#"#67 -0/$+/8+ ) 3330 

'!#"#67 -0'(&?;<,)+, 1*) +)!30/6A+/(# +,-/"'+(&"#? -&0$)", 33%   

30',-'AA-7, 1* -&5")2"' "&,30/+"). 

D0'-& 3&0&!;/2<+/") -&$3# '"'+(&""1 )"+&"-/0"'.' 3/0*< 

-0/$+/1$# ) -0'(&?;<,/$# +)-2#%"1"'.' +#0';"#6-+/ !&B' %/-0#$<A-7,1, 

,-+'0&") 3'-<:"',-) % 85 +#0';"#6-+/, 1*) "& +#*'0#,-'+<A-7,1  

(< 1993 0. +#.'-'+(&"' 250 -0'(&?;<,)+; < 1994 0. – 137; %/ 3(/"'$ 500, / 

-0/$+/?"#5 +/.'")+ -)(7*# 4, %/ 3(/"'$ – 50; < 1995 0. +#.'-'+(&"' 150 

-0'(&?;<,)+ ) 10 -0/$+/?"#5 +/.'")+), / !(1 3'3'+"&""1 B'0'*< -0&;/ 

+#.'-'+(1-# 300 -0/$+/?"#5 +/.'")+ ) 1000 -0'(&?;<,)+.  

D&0&+/.'A /+-';<,)+ 4 85 3'+"/ /+-'"'$"),-7, +'"# $':<-7 

0<5/-#,1  ;<!7-1*#$ $/0=0<-'$ < 0/%) "'0$/(7"'.' =(15'+'.' 3'*0#--1. 

 !"/* "&!'()*/$# /+-';<,"'.' -0/",3'0-< 4 %/;0<!"&""1 3'+)-01 

+#5(#3"#$# ./%/$#. 

E0/$+/8 -/ -0'(&?;<,# '-0#$<A-7 &(&*-0'&"&0.)A +)! &"&0.',#,-&$, 

B' ';<$'+(A4 +&(#*#? *.*.!. -0/",3'0-<. G&!'()*'$ 6#5 +#!)+ -0/",-

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

 *0)$ -'.', -0/$+/?") ()")8 4 !:&0&('$ ;(<*/A2#5 ,-0<$)+, *'-0) 

+#*(#*/A-7 *'0'%)A 3)!%&$"#5 $&-/(&+#5 ,3'0<!. 

 

12.5. Âïëèâ êîìóíàëüíèõ ï³äïðèºìñòâ íà äîâê³ëëÿ 

>3(#+ *'$<"/(7"#5 3)!30#4$,-+ "/ !'+*)((1 – "/ ,7'.'!") 

"/!%+#2/?"' "&./-#+"#?. 

 !"#$%&'&&( !)*+,-'#.. H' ',"'+"#5 !:&0&( %/;0<!"&""1 

/-$',@&0"'.' 3'+)-01 +)! !)1(7"',-) *'$<"/(7"#5 3)!30#4$,-+ "/(&:/-7, 

< 3&0=< 2&0.<, $),7*#? /+-'$';)(7"#? -0/",3'0-, EIR -/ *'-&(7").  

L7'.'!") "/ -&3('3',-/2/""1 3';<-'+#5 -/ .0'$/!,7*#5 ;<!)+&(7 

+#-0/2/4-7,1 3'"/! 250 $(" -'"" <$'+"'.' 3/(#+/ "/ 0)*. H(1 6#5 6)(&? 

+#*'0#,-'+<A-7 30#0'!"#?, 3'3<-"#? -/ ,*0/3(&"#? ./%, $/%<-, +<.)((1, 

-'0@, !&0&+#"< -/ !&1*) ./%'+) 30'$#,('+) +)!5'!#. 

D)! 2/, .'0)""1 3/(#+/ +)!;<+/4-7,1 '*#,"&""1 ,3'(<* .)!0'.&"< ) 

*/0;'"< % +#!)(&""1$ &"&0.)8: 

 

L +  2 S L 2 TG = – 395 *H:/$'(7; 

G2 + 0,5 2S G2  TG = – 287 *H:/$'(7. 

9 0/%) "&,-/2) *#,"A 30'-)*/A-7 -/*) 0&/*6)8: 

2L +  2 S 2L  TG = – 111 *H:/$'(7; 
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L + L 2S 2L  TG = 172 *H:/$'(7. 

9 0/%) "&3'+"'.' %.'0/""1 *)(7*),-7 -&3(/, B' +#!)(14-7,1, 

%$&"=<4-7,1. 

H'$)=*#, B' $':<-7 ;<-# + 3/(#+) 3)! 2/, '*#,"&""1, <-+'0AA-7: 

 

S + O2 S SO2. 

 

> <$'+/5 +#,'*#5 -&$3&0/-<0 ("/30#*(/!, < -'3*/5 *'-('/.0&./-)+) 

$'(&*<(# !)'*,#.&"< !#,'6)AA-7: 

 

 2 S   +  ; -'!): 

N2 + OS NO+N; 

N + O2S NO+O; 

2NO + O2S 2NO2. 

 

9-+'0&""1 -+&0!#5 2/,-'2'* (!#$<) %/(&:#-7 +)! ,*(/!< 3/(#+/ -/ 

3'+"'-# %.'0/""1, ?'.' ,*(/! $':& ;<-#  0)%"'$/")-"#?: 3#( "&%.'0)('.' 

3/(#+/, 3'3)(, ,#()*/-# -/ )". 

F),7*#? /+-'$';)(7"#? -0/",3'0- "& -)(7*# %/;0<!"A4 3'+)-01 

30'!<*-/$# %.'01""1 3/(#+/ -/ ,-+'0A4 =<$, +)" ,30#14 B'0/%< 

;)(7='$< "/!5'!:&""A ,+#"6A + !'+*)((1. > 9*0/8") +#*'0#,-'+<A-7 

;&"%#" )% +$),-'$ ,+#"6A 0,36 ./(, -'!) 1* + Q+0'3) -/ LUK –  

0,013-0,15 ./(. 

 !"#$%&'&&( /0%#+,-'#.. C/;0<!"&""1 ';<$'+(&"' 3&0= %/ +,& 

+#*'0#,-/""1$ +&(#*'8 *)(7*',-) 30#0'!"#5 +'! 1* 3'+&05"&+#5, -/* ) 

3)!%&$"#5, !(1 6)(&? .',3'!/0,7*'-3#-"'.' -/ 30'$#,('+'.' 

+'!'3',-/2/""1, / -/*': ,*#!/""1$ < +'!'?$# "&'2#B&"#5 -/ 

"&!',-/-"7' '2#B&"#5 ,-)2"#5 +'!. G& $&"=& 30';(&$ ) < ,#,-&$/5 

+'!'+)!+&!&""1. D'"/! 400 $),- -/ ,&(#B "& $/A-7 ,#,-&$ 

6&"-0/()%'+/"#5 */"/()%/6)?. C"'=&""1 ';(/!"/""1 "/,',"#5 ,-/"6)? -/ 

'2#,"#5 ,3'0<! */"/()%/6)8 ,-/"'+#-7 65-100%. V'!&""' < +'!'?$# 

,*#!/4-7,1 3'"/! 1,5 $(" $
3
 "&'2#B&"#5 ) "&!',-/-"7' '2#B&"#5 ,-)2"#5 

+'!. 

>*0/? +/:*& ,-/"'+#B& + 9*0/8") % ';0';*'A ',/!)+ ,-)2"#5 +'!. 

L3'0<!# % 85 ';0';*# %/;&%3&2<A-7 3'-0&;# (#=& "/ 30-60%, *0)$ -'.', % 

3)!+#B&""1$ +$),-< + ',/!/5 +/:*#5 $&-/()+, +'"# "& +#+'%1-7,1 "/ 3'(1 

-/ %/?$/A-7 3('B), *'-0#5 ) -/* "& +#,-/2/4. J&0&% 6& %"/2"' 

3'.)0=<4-7,1 ,*(/! ,-)2"#5 +'!. W'('+"#$# $&-'!/$# ';&%+'!"A+/""1 

',/!)+ + 9*0/8") %/(#=/A-7,1 $<('+) ,-/+*# -/ $/?!/"2#*#, B' +#*(#*/4 

"#%*< &*'('.)2"#5 30';(&$. F&5/")2"& %"&+'!"A+/""1 "/ +/*<<$-

@)(7-0/5, @)(7-0/5-30&,/5, 6&"-0#@<./5 +30'+/!:<4-7,1 +*0/? 3'+)(7"'. 

W'('+"/ 30#2#"/ – +)!,<-"),-7 +#,'*'$'(&*<(10"#5 @('*<(1"-)+, / 

-'2")=&, "&!',-/-"4 @)"/",<+/""1 ./(<%). C/,-',<+/""1 @('*<(1"-)+ !(1 
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';&%+'!"A+/""1 ',/!< ,-)2"#5 +'! "/ $<('+#5 $/?!/"2#*/5 )% !0&"/:&$ < 

10 0/%)+ ,*'0'2<4 85 -&0#-'0)A. 

³´µ´¶ !&@)6#- 3'-<:"',-&? $),-/ (56,3%) % "/,&(&""1$ 3'"/!  

·¸¸ -#,. ',); %/;&%3&2<+/(#,1 3#-"'A +'!'A %/ .0/@)*'$. C/./(7"/ 

¹µº»¼½¾¿À»Á *'$<"/(7"#5 +'!'30'+)!"#5 $&0&: < 2004 0. ,-/"'+#(/  

··Â -#,. *$, % 1*#5 37 -#,. *$, /;' 33% %"/5'!1-7,1 + /+/0)?"'$< ,-/") ) 

¹º»µ´ÃÄÅ»Á %/$)"#. C/./(7"/ 30'-1:"),-7 *'$<"/(7"#5 $&0&: */"/()%/6)8 

Æ 46 -#,. *$, % "#5 !' /+/0)?"#5 +)!"',1-7,1 13 -#,. *$ /;' $/?:& 29 

Ç¿ÈÀº»É¿Ç. >'!"'2/, "&0/6)'"/(7") +#-0/-# -/ +-0/-# 3#-"'8 +'!# + 

¶ºÇ¾¿Ê¾¿Ë $&0&:/5 3&0&+#B<A-7 31%, / + '*0&$#5 $),-/5 +'"#  ;)(7=). 

9 ,*(/!) *'$<"/(7"#5 ,-'*)+ 4 @&*/(7") +'!#, 1*) ',';(#+' "&;&%-

3&2") !(1 %!'0'+’1 (A!#"#, /!:& < 85 ,*(/!) 4 1?61 .&(7$)"-)+, / -/*': 

$)*0';# -/ +)0<,#, B' ,30#2#"1A-7 +#"#*"&""1 ;/./-7'5 5+'0';.  

> 9*0/8") %/ 1993 0. ;<(' +#*#"<-' 18,3 $(0! $
3
 ,-'*)+, % "#5  

2,6 $(0! $
3
 – "&'2#B&"#5. L-<3)"7 %/;0<!"&""1 ,-)2"#5 +'! '6)"AA-7 + 

&*+)+/(&"-/5 3';<-'+#5 ,-'*)+ – IDL.  !#" IDL !'0)+"A4 *)(7*',-) 

'0./")2"'8 %/;0<!"A+/(7"'8 0&2'+#"#, B' +#0';(1A-7,1 '!")4A (A!#"'A 

%/ !';<. H(1 '*#,"&""1 IDL 3'-0);"' ;(#%7*' 60 . *#,"A. 

9%/./(7"&") !/") 30' 0';'-< '2#,"#5 ,3'0<! + 316 $),-/5 ) 154 

,&(#B/5 9*0/8"# ,+)!2/-7, B' + <,)5 6#5 "/,&(&"#5 3<"*-/5, '*0)$ 

.',3'!/0,7*'-3';<-'+#5 ,-)2"#5 +'!, +'!") ';’4*-# +)!+'!1-7 )% $),7*'8 

-&0#-'0)8 ) 3'+&05"&+) ,-'*# (!'B'+), -/() ,-)2") +'!#), 1*) ,*#!/A-7,1 ;&% 

'2#B&""1. 

L7'.'!") +'!'3',-/2/""1 ;)(7=',-) $),- ;/%<4-7,1 6)(*'$ "/ 

3)!%&$"#5 +'!/5 (62%), + 21% $),- 4 %$)=/") !:&0&(/ +'!'3',-/2/""1 ) 

$&"=& 17% $),- +#*'0#,-'+<A-7 3'+&05"&+) !:&0&(/.  

9 -/;(#6) 12.3 "/+&!&"' 5)$)2"#? ,*(/! (<,&0&!"&") !/")) !'B'+#5 

-/ -/(#5 ,-)2"#5 +'!, / + -/;(#6) 12.4 – "&'2#B&"#5 $),7*#5 ,-'*)+. 

 

E/;(#61 12.3 

 !"!#$%& '()*+ +,-,.%/ ! 0*)%/ '0!#$%/ .,+ 

 

 

 

 

 

 

 

 

 

ÌÍÏÐÑÒÓÏÓ ÔÍÒÕÖÒ×ØÐÕÙÚ, $./( 

ÛÌÔ ÜÝÞßÜÝ
àÌÔ áÜÝÞâãÝ
äÐåÓæçÙ 0&2'+#"# ááÝÞèãÝ

éÐê×ÍëØÍìíÏ×Ó  áÞáî
ïÑÍ× áÝÞðÝ
ñÍæêÐ×Ó òÞáß
ÛçÍØÓìÓ ãÝÞèèÝ
óíçôêÐ×Ó âÝÞßðÝ
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E/;(#61 12.4 

 

 !"!#$%& '()*+ "!'1(%/ '0!#$%/ .,+ 

 

C "/+&!&"#5 !/"#5 ;/2#$', B' %/ +,)$/ 3'*/%"#*/$# .',3'!/0,7*'-

3';<-'+#? 3'+&05"&+#? ,-)* <0;/")%'+/"#5 -&0#-'0)? ;)(7= %/;0<!"&"#? 

"): 3'+&05"&+#? ,-)* % 30#0'!"#5 -&0#-'0)?. G/ 2/,-*< 3'+&05"&+'.' 

,-'*< % ,)(7,7*'.',3'!/0,7*#5 -&0#-'0)? 30#3/!/4 ;(#%7*' 78% %/+#,(#5 

0&2'+#" ) $/?:& 20% '0./")2"#5 0&2'+#" (%/ YDM).  

 !"#$%&'&&( 1#$&)02. F),-/ % +#,'*'A *'"6&"-0/6)4A "/,&(&""1 

5/0/*-&0#%<A-7,1 <-+'0&""1$ +&(#*'8 *)(7*',-) 30'$#,('+#5 -/ 

3';<-'+#5 +)!5'!)+ (0#,. 12.13) – ';,1.# -+&0!#5 +)!5'!)+ 3&0&+#B<A-7 

300 $(" -'"".  

 

P#,. 12.12. C/./(7"#? +#.(1! $/?!/"2#*/ "/*'3#2&""1 -+&0!#5 3';<-'+#5 

+)!5'!)+ 3&0&! 85 ,'0-<+/""1$ (L-'*.'(7$, U+&6)1) 

 

C/./(7"#? ';,1. -+&0!#5 +)!5'!)+ + 9*0/8") ,-/"'+#-7  

10-11 $(" -'""/0)*. C+/(#B/$# + 9*0/8") %/?"1-' 3'"/! 2600 ./ %&$&(7. 

ÔÍÒÕÖÒ×ØÐÕÙÚ, $./( ÌÍÏÐÑÒÓÏÓ 

õÍöÍåÙ ,-)2") +'!# ÷ÐçÙ ,-)2") +'!# 

äÐåÓæçÙ 0&2'+#"# èÝÝÞßâÝÝ ßÝÝÝÞòÝÝÝ
ÛÌÔ òÝÝÞðâÝ âÝÝÞèâÝÝ
àÌÔ â ÝÞáÝÝ áÝÝÞèÝÝ

éÐê×ÍëØÍìíÏ×Ó  âÞáã áÝøèÝ

ïÑÍ× ßùâÞã èÞî
ñÍæêÍØ ÝùâÞá ÝùâÞß

óíúÓû %/(#='* ßâÝÞòâÝ ßâÝÞòâÝ
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>+/:/4-7,1, B' + ,&0&!"7'$<, + $),-/5 85 <-+'0A4-7,1 30#;(#%"' '!"/ 

-'""/ "/ (A!#"< + 0)*.  

E#3'+#? ,*(/! $),7*#5 +)!5'!)+ "/,-<3"#?:  

ü 3/3)0 -/ */0-'" – 41%;  

ü ,$)--1 – 17,9%;  

ü .<$/, =*)0/ -/ !&0&+#"/ – 8,1%;  

ü 5/02'+) +)!5'!# – 7,5%; 

ü $&-/(# – 8,7%;  

ü ,*(' – 8,2% ; 

ü )"=) – 1,6%. 

D0';(&$/ +)!5'!)+ 4 .',-0'A 2&0&% "#%7*< =+#!*),-7 85 0'%*(/-

!/""1. D/3)0 0<?"<4-7,1 2&0&% 2-10 0'*)+, *'",&0+") ;/"*# – $/?:& 100 

0'*)+, 3'()&-#(&"'+) $/-&0)/(# – 3'"/! 200 0'*)+, 3(/,-$/,/ – %/ 500 

0'*)+, / !(1 3'+"'.' 0'%*(/!< ,*(/ "& +#,-/2#-7 ) 1000 0'*)+. 

 
12.6. Àëüòåðíàòèâí³ ð³øåííÿ 
 

 !"#$ )% 3'-<:"#5 !:&0&( %/;0<!"&""1 $),7*'.' 3'+)-01 4 

/+-'$';)(7"#? -0/",3'0-. 9 %+’1%*< % 6#$ +#"#*(/ "&';5)!"),-7 0'%0';*# 

"#%*# %/5'!)+, B' !'%+'(1-#$<-7 %/3';).-# %/;0<!"&""A ;)',@&0#.  !"#$ 

% -/*#5 %/5'!)+ 4 3&0&5)! /+-'$';)()+ )% ;&"%#"'+#$# -/ !#%&(7"#$# 

!+#.<"/$# "/ &(&*-0'$';)(), B' 30/6AA-7 "/ ;/-/0&15-/*<$<(1-'0/5, 1*) 

"&';5)!"' 3&0)'!#2"' 3)!%/01!:/-# "/ ,3&6)/(7"#5 ,-/"6)15. 

I(&*-0'$';)() 30/*-#2"' ;&%=<$"), ;&%!#$") -/ 30',-) < +#*'0#,-/""), 

/(& "/ ,7'.'!") $/A-7 "&%"/2"#? 0&,<0, 30';).< $): 3)!%/01!*/$# – !' 

100 *$.  *0)$ -'.', &(&*-0'$';)() 3'*# B' $/A-7 "&%"/2"< 

+/"-/:'3)!)?$/(7"),-7 ) "#%7*< 3#-'$< 3'-<:"),-7 (%/ 0/5<"'* +)!"',"' 

+&(#*'8 $/,# /*<$<(1-'0"#5 ;/-/0&?. N"=#$ %/,';'$, 1*#? ,7'.'!") 

"/?2/,-)=& +#*'0#,-'+<4-7,1 !(1 %$&"=&""1 "&./-#+"'.' +3(#+< 

/+-'-0/",3'0-<, 4 +#*'0#,-/""1 + 1*',-) 3/(#+/ 30#0'!"'.' ./%< ) 

+,-/"'+(&""1 "/ /+-'$';)(15 ,3&6)/(7"#5 @)(7-0)+. 

V'!' +#!/(&""1 3';<-'+#5 +)!5'!)+, -' ',-/"")$ 2/,'$ < U+&6)8 

3'2/(# %/,-','+<+/-# 3"&+$/-#2"#? -0/",3'0- !(1 +#!/(&""1 ,$)--1 % 

,$)--430'+'!)+ .'0#%'"-/(7"#$# 3)!%&$"#$# */"/(/$# !' ,-/"6)8, B' 

"/!/4 3',(<.# !&*)(7*'$ ;<!#"*/$ ($)*0'0/?'"). 9 LUK, >&(#*)? 

Y0#-/")8, N-/()8 -/ !&1*#5 )"=#5 *0/8"/5 %/,-','+<4-7,1 %(#+ < */"/()%/6)A 

3'!0);"&"#5 '0./")2"#5 +)!5'!)+ % *+/0-#0, .'-&()+, 0&,-'0/")+ -/ )"=#5 

';’4*-)+. C 6)4A $&-'A ;)(1 0/*'+#" ,-/+(1-7 $&5/")2") 3'!0);"A+/2), % 

1*#5 3'!0);"&") +)!5'!# 0/%'$ %) ,-)2"'A +'!'A +#!/(1A-7,1 + 

*/"/()%/6)A.  

> 9*0/8") -+&0!) 3';<-'+) +)!5'!# + $),-/5 %;#0/A-7,1 + *'"-&?"&0# 

-/ ,$)--430#?$/(7") */$&0# ) 6&"-0/()%'+/"' +#+'%1-7,1 "/ ,3&6)/(7") 
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3'().'"# !(1 %/5'0'"&""1 /;' "/ ,$)--4,3/(A+/(7") %/+'!# (1*#5 + 

9*0/8") 30/6A4 -)(7*# !+/ – + M#4+) -/ H")30'3&-0'+,7*<). 9 ,)(7,7*#5 

"/,&(&"#5 3<"*-/5, 1* 30/+#(', 6&"-0/()%'+/"#? %;)0 ) ,'0-<+/""1 ED> 

+)!,<-")?. C *':"#$ 0'*'$ 30';(&$/ 3'+'!:&""1 % +)!5'!/$# ,-/4 +,& 

.',-0)='A 1* !(1 +&(#*#5 30'$#,('+#5 6&"-0)+, -/* ) !(1 ,)(7,7*#5 

"/,&(&"#5 3<"*-)+. 

L()! %/%"/2#-#, B' 30';(&$'A 3'+'!:&""1 % +)!5'!/$# <*0/8",7*) 

+2&") /*-#+"' ) 3()!"' %/?$/A-7,1 B& % 2/,)+ LPLP. Q ;/./-' 6)*/+#5 

0'%0';'* ) % <-#()%/6)8 ED>, ) % 3&0&0';*# ',/!)+ < '0./"'-$)"&0/(7") 

,<$)=), ) ;/./-' )"=#5, /(&, "/ :/(7, 3'*# B' 85 !',#-7 3'+)(7"' 

+30'+/!:<A-7 < +#0';"#6-+'. 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  
 

1.  5/0/*-&0#%<?-& ,-0<*-<0"< ,5&$< :#-('+'-*'$<"/(7"'.' 

.',3'!/0,-+/. 

2. P'(7 :#-('+'-*'$<"/(7"'.' .',3'!/0,-+/ + &*'"'$)6) 9*0/8"#. 

3. Z*) ),"<A-7 +#!# +'!'3',-/2/""1? 

4. Z*) ),"<A-7 +#!# */"/()%/6)8?  

5. C/ 1*#$# 30#"6#3/$# *(/,#@)*<A-7 ,-)2") +'!#?  

6. Z*) ),"<A-7 !:&0&(/ %/;0<!"&"7 3'+&05"&+#5 ) *'$<"/(7"#5 ,-)2"#5 

+'!? 

7. 9 2'$< 3'(1./4 ,<-7 ;)'('.)2"'.' '2#B&""1 ,-)2"#5 +'!?  

8. Z*) 4 ,3',';# %"&%/0/:&""1 +'!#? 

9. Z*) 3&0&+/.# %"&%/0/:&""1 +'!# ;&%0&/.&"-"#$# ,3',';/$# 

3'0)+"1"' )% 0&/.&"-"#$#?  

·¸ý  5/0/*-&0#%<?-& 3&0&+/.# ) "&!'()*# 5('0<+/""1 ) '%'"<+/""1 +'!#. 

··ý Z*#? 5)$)2"#? ,*(/! $),7*#5 ,-)2"#5 +'!?  

·þý Z* +3(#+/A-7 *'$<"/(7") ,-)2") +'!# "/ .)!0',@&0<. 

13.  3#=)-7 %/./(7"< ,5&$< ;)'('.)2"'.' '2#B&""1 ,-)2"#5 +'!. 

14.  Z*/ ,-0<*-<0/ 3/(#+"'-&"&0.&-#2"'.' .',3'!/0,-+/ <0;/")%'+/"#5 

-&0#-'0)?? 

15. Z*) ',"'+") 2#""#*# "&./-#+"'.' +3(#+< 3/(#+"'-&"&0.&-#2"'.' 

.',3'!/0,-+/ "/,&(&"#5 3<"*-)+ "/ !'+*)((1? 

16. Z*/ 0'(7 %&(&"'.' .',3'!/0,-+/ + '2#B&"") /-$',@&0# ,<2/,"'.' 

$),-/ +)! %/;0<!"&"7 -/ %"#:&""1 0)+"1 =<$<? 

17. Z* +3(#+/4 $),7*#? -0/",3'0- "/ &*'('.)2"#? ,-/" $),- -/ "/,&(&"#5 

3<"*-)+?  

18. Z*) ),"<A-7 /(7-&0"/-#+") 0)=&""1 %$&"=&""1 "&./-#+"'.' +3(#+< 

:#-('+'-*'$<"/(7"'.' .',3'!/0,-+/ "/ !'+*)((1? 

19. 9 2'$< 3'(1./4 30';(&$/ 3'+'!:&""1 % -+&0!#$# 3';<-'+#$# 

+)!5'!/$# < 30'$#,('+#5 6&"-0/5 ) ,)(7,7*#5 "/,&(&"#5 3<"*-/5? 

20. G/%+)-7 ,<2/,") 30'.0&,#+") ,#,-&$# ) 30#"6#3# 3'+'!:&""1 % 

+)!5'!/$#, %'*0&$/, % 3';<-'+#$#. 
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ÿ ���� 13 

&�����	&	-- ,./)0,&/( +,.-01+) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3.1. Â³éñüêîâî-ïðîìèñëîâèé êîìïëåêñ. 

Çàãàëüí³ â³äîìîñò³ 
 
 !"#$%&'&-()&*+#,&'+" %&*(,-%# ( ./) – 0- #(-0+1!23- &4’56-

37338 '!"#$%&'&-()&*+#,&'+9 (!6()+5*#:', '!"#$%&'+9 1&)*;'73$, 

6-)<7'3&=& 7(7)7:; :7 !3>+9 &)=73!?70!". @&,&'3&A *-:&A :7%&=& 

&4’5637338 5, 8% ()7'+,&, ?79+#: 370!&37,$3+9 !3:-)-#!' 6-)<7'+ 74& 

=);(+ 6-)<7' >,89&* 1&)*;'7338 #;27#3+9 &?4)&53$ (7'!70!8, *&)#$%+" 

1,&:, 7):+,-)!8 :&B&) ! :7%:+%&-:-93!23&C (!6=&:&'%+ &#&4&'&=& #%,76;. D 

#1-)! '!"#$%&'&C 6!8,$3&#:! 2!:%& '+)!?38A:$#8 :)+ CC #%,76&'! 27#:+3+: 

 ! #1-)7 '!"#$%&'&=& '+)&43+0:'7; 

 ! #1-)7 (&'#8%6-33&C 6!8,$3&#:!; 

 ! #1-)7 '!"#$%&'+9 6!" :7 '&533+9 %&31,!%:!'. 

/&<37 ?! #%,76&'+9 &9&(,A5 &%)-*; *!,!:7)+#:+23; =7,;?$ 

,A6#$%&C 6!8,$3&#:! ? %&3%)-:3+* ?*!#:&* ; #+#:-*3+9 '?75*&'!63&#+379 

'!"#$%&'&-'+)&43+2+9 :7 '!"#$%&'&-#+,&'+9 #:);%:;) !? 37'%&,+>3!* 

#-)-6&'+B-*. 

E& '!"#$%&'&-()&*+#,&'&C #+#:-*+ '!63&#8:$#8 =7,;?$ '7<%&=& 

*7>+3&4;6;'7338 ((!6()+5*#:'7 ? '+)&43+0:'7 ?4)&C, 7':&:)73#(&):3+9 

?7#&4!', 7'!7- :7 )7%-:&4;6;'7338 :&B&). .)7%:+23& 80% *7>+3&4;6!'3&C 

()&*+#,&'&#:! %&,+>3$&=& FGFG ()70A'7,7 37 &?4)&5338. H! 

Â
��
���������������� ���������
Çàãàëüí³ â³äîìîñò³. 
Ñòðóêòóðà â³éñüêîâî-ïðîìèñëîâîã�
êîìïëåêñó. Âïëèâ ñêëàäîâèõ 
â³éñüêîâî-ïðîìèñëîâîãî êîìïëåêñó 
íà äîâê³ëëÿ  ó ìèðíèé ÷àñ.  
Âïëèâ ñêëàäîâèõ â³éñüêîâî-
ïðîìèñëîâîãî êîìïëåêñó íà 
äîâê³ëëÿ  ó â³éñüêîâèé ÷àñ. 
Åêîëîã³÷íà çáðîÿ.  
Â³éñüêîâî-òåõíîãåííå 
íàâàíòàæåííÿ íà êîñì³÷íèé 
ïðîñò³ð. 



 430

 !" #$%&'()*  +(#,-.)*/$ !  +(#,-.0(1 ),/$2+3 2!/12+'(! &*(,#!*/14$5 (* 
,4,#6,($74$5 #,'.#'!), * 3548 "!8/14!'(1, -,9.&+)4+, 4,6*($)4+ ) /$)*/* ! 
) /$)*% 4* 2#.6++-!6 #,7+)$4$ (* ,4,#6!3 ) 4*)2+/$:41+&.  #$#+"4+&. 

',#,"+)$;! <2#*34$. 

=+ +-’%2(!) )!>'12+)+- #+&$'/+)+3 '$'(,&$ )  ,#:. 7,#6. 

)!"4+'8(1'8 5!&!74+ 4,-,9 ,74! +-’%2($: 

 ! 9*)+"$, 82! )$#+-/80(1 5!&!74. 9-#+0; 

 ! 9*)+"$, 82! )$6+(+)/80(1 -*2(,#!+/+6!74. (-!+/+6!74.) 9-#+0; 

 !  !" #$%&'()*, 82! &*0(1 5+/+"$/14! .'(*4+)2$, )+"+4* !#4! 
'(*4?!3 (* +7$'4! ' +#."$, 82! )$2+#$'(+).0(1 5/+# *-+ *&!*2; 

 ! )!>'12+)+-&+#'12! -*9$; 

 ! *)(+(#*4' +#(4! 9*'+-$, 9*/!94$74! 2+4(,>4,#$, *)(+?$'(,#4$, 

;+  ,#,)+98(1  */$)+, 2+& +4,4($ 5!&!74+3 9-#+3 (* #*2,(4+6+  */$)*; 
 ! '2/*"$ (* -*9$, ", &!'(8(1'8 9* *'$ 2+& +4,4(!) 5!&!74+3 (* 

-*2(,#!+/+6!74+3 9-#+3, *-+ '*&* 9-#+8; 

 ! 9*)+"$, 82! )$#+-/80(1 #*2,(4,  */$)+ (+;+. 

=+ +-’%2(!) )!>'12+)+- #+&$'/+)+3 '$'(,&$ (*2+@ )!"4+'8(1 9*)+"$ 

9 )$6+(+)/,448 8",#4+3 (* (,#&+8",#4+3 9-#+3, )!>'12+)! '2/*"$ (* 
.'(*4+)$, ", &!'(8(1'8 *(+&4* (* (,#&+8",#4* 9-#+8 (+;+. 

A!>'12+)+- #+&$'/+), )$#+-4$?()+ (ABA) " ?, )!"4+'4+ '*&+'-
(!>4* '$'(,&*, "+ '(#.2(.#$ 82+3 )5+"8(1: 

 ! )!>'12+)+- #+&$'/+)!  !" #$%&'()*; 

 ! 2+&.4*/14+- +-.(+)! +-’%2($; 

 ! +-’%2($ )+"+ +'(*7*448; 

 ! /+2*/14! +7$'4! ' +#."$; 

 !  +/!6+4$ (* 4*2+ $7.)*7! )!"5+"!) "/8 9*5+#+4,448 

('2/*".)*448); 

 ! ,4,#6,($74! +-’%2($ (+;+. 

<'!  +(#,-$ "/8 9*-,9 ,7,448 "!8/14+'(! ABA 9*"+)+/1480(1'8 

:/85+&  +'(!>4+6+ +-&!4. #,7+)$4+0, ,4,#6!%0 (* !4C+#&*?!%0 &!@ 

2+& +4,4(*&$ ABA !  4*)2+/$:4!& ',#,"+)$;,&. 

 !"#$ %&'()*$(+ &!@ +-’%2(*&$ ABA !  4*)2+/$:4!& ',#,"+)$;,& 

)!"-.)*%(1'8 :/85+& 9*/.7,448 94*74$5 (,54+/+6!74$5 (*  #$#+"4$5 

#,'.#'!) . &*(,#!*/14+-(,54!74, )$#+-4$?()+, )  #+?,'! 82+6+ 

'()+#0%(1'8  #+".2?!8 )!>'12+)+6+ ' +@$)*448. 

 !"#$ &$&%,#-+ &!@ 2+& +4,4(*&$ ABA )!"-.)*%(1'8 :/85+& 

 ,#,()+#,448  #$#+"4$5 "@,#,/ ,4,#6!3 . ,4,#6,($74! #,'.#'$ 

)$#+-4$?()*, * (*2+@ :/85+& )$"!/,448 . 4*)2+/$:4% ',#,"+)$;, 7*'(2$ 

,4,#6!3, 82. 4, )$2+#$'(*4+ . )$#+-4$?()! )  ,#)$44+&. *-+ !4:$5 )$"*5. 

 !"#$ #$.(%"/0#-+ &!@ +-’%2(*&$ ABA )!"-.)*%(1'8 ' ,?!*/14$&$ 

2+&.4!2*?!>4$&$ &,#,@*&$, 82! 9*-#."400(1 "+)2!//8 ,/,2(#+&*6-
4!(4$&$  +/8&$. D*8)4!'(1 !4C+#&*?!>4$5 -*9 "*4$5 "+9)+/8% #+-$($ 



 431

)$'4+)2$ 82  #+ '(*4 +2#,&$5 +-’%2(!) ABA, (*2 ! +2#,&$5 2+& +4,4(!) 

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

 

 

13.2. Âïëèâ ñêëàäîâèõ â³éñüêîâî-ïðîìèñëîâîãî 
êîìïëåêñó íà äîâê³ëëÿ ó ìèðíèé ÷àñ 

 

=!8/14!'(1 ABA ! )!>'12+)$5 7*'($4 9*)"*% )!"7.(4+3 :2+"$ 

4*)2+/$:41+&. ',#,"+)$;. <2#*34$. E*2 )!" "!8/14+'(! )!>'12+)+6+ 

*)!*#,&+4(4+6+ 9*)+".  +-/$9. &. F!/* G,#2)*  +'(#*@"*) 7."+)$> 

",4"#+ *#2 “H/,2'*4"#!8” – '(!74! )+"$ 9 )&!'(+& 7+($#$)*/,4(4+6+ 

(+2'$74+6+ 5#+&. ! 4*C(+ #+".2(!)  +(#* $/$ "+ "@,#,/ (* +9,#  *#2. ! 
4*4,'/$ >+&. ),/$2+3 :2+"$. A$-.5$ 4* '2/*"*5 -+% #$ *'!)  +-/$9. 

D+)+-+6"*4!)2$ (I* +#!912* +-/.) . 2004-2007 ##. 9*)"*/$ ),/$7,94$5 

9-$(2!) "+)2!//0 ! 4*',/,440  #$/,6/$5 (,#$(+#!>. E*2$5  #$2/*"!) 

-,9/!7. 

E*2, 9* "*4$&$ J!4,2+-,9 ,2$ <2#*34$ 9* 1991-2000 #+2$ 9 193 

+7$'4$5 ' +#." J!4+-+#+4$ <2#*34$ 102  +(#,-.0(1 #,&+4(.. =+ #!7+2 

(* &+#!) )!>'12+)$&$ ;+#!74+ '2$"*%(1'8  #$-/$94+ 10 &/4 &3
 

4,+7$;,4$5 '(+2!). I/$)4+0 2*4*/!9*?!%0 +-/*"4*4+ (!/12$ 20% +-’%2(!) 

)!>'12+)+6+  #$94*7,448. 

I4*74$> ) /$) 4* 4*)2+/$:4% ',#,"+)$;, 7$48(1  +(.@4! #*"*#4! 
'$'(,&$ . K#$&., L)*4+-M#*42!)'12., =4! #+ ,(#+)'12., J$2+/*%)!, 
N) *(+#!3 ("$(87!> +9"+#+)4$?!), K,#7!, M,+"+'!3, <&*4! (+;+, ", !4+"! )!" 

)$ #+&!40)*448 ')!(8(1'8 4,+4+)! /*& $. 

=+ 6+/+)4$5 (+2'$74$5 ! ,2+/+6!74+ 4,-,9 ,74$5 9*-#."40)*/14$5 

#,7+)$4 )!" )!>'12+)+3 "!8/14+'(! )!"4+'8(1 4*C(+ #+".2($, 2+& +4,4($ 

#*2,(4+6+  */$)* ! #*"!+4.2/!"$. 

 !"#$%&'&&( &!)*+,-.&/+0+ 1'#'%+)-2! &!34+5#+%$*4!6-, 

*+65+&'&4!6- #!*'4&+0+ 5!,-)! 4! #!%7+&$*,7%!6-. D* )'!> (,#$(+#!3 
<2#*34$  +#8" !9 ?$)!/14$&$ 4*C(+-*9*&$ #+9&!;,4+ ),/$2. 2!/12!'(1 

4*C(+'5+)$; )!>'12+)+6+  #$94*7,448, ) 82$5 94*5+"8(1'8 . ),/$2!> 

2!/12+'(! 4*C(+ #+".2($ (-,49$4, 6*', "$9,/14,  */$)+ (+;+). K!/12!'(1 

 */$)*, 4,+-5!"4* "/8 9-,#!6*448 )$94*7*%(1'8  +(#,-*&$ )!>'12+)+3 
(,54!2$ – (*2 +"$4 ',#,"4!> (*42 )$(#*7*% 45 /  */14+6+ 4* 100 2&, 

#,*2($)4$> )$4$;.)*7 –  +4*" 5 (/6+", -+&-*#".)*/14$2 – &*>@, 7 (/6+", 

* -#$6*"* (*42!) (350 +"$4$?1)  +(#,-.% &*>@, 2,5 ($'. (+44  */14+6+ 4* 
"+-.. 

A /$) 4*C(+'5+)$; 4* 4*)2+/$:4% ',#,"+)$;, 4*>7*'(!:, 

)$94*7*%(1'8 '$'(,&*($74$&$ (* *)*#!>4$&$ )(#*(*&$ 4*C($ (* 
4*C(+ #+".2(!). 
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I*-#."4,448 4*C(+ #+".2(*&$ 4*)2+/$:41+6+ ',#,"+)$;* 
 ,#,)*@4+ )$2/$2*4, *)*#!8&$ (* 4,"-*/$& +-'/.6+).)*448& 

4*C(+5!&!74$5 )!>'12+)$5 +-’%2(!), 82  #*)$/+, 4+'$(1 /+2*/14$> 

5*#*2(,# (* '()+#0% 4*8)4! 2+#+(2+7*'4! 4,' #$8(/$)! .&+)$ 4* 
9*-#."4,4$5 (,#$(+#!85. O/, '$'(,&*($74! )(#*($ 4*C(+ #+".2(!) 4* 
)!>'12+)$5 +-’%2(*5, #+9(*:+)*4$5 4* )'!> (,#$(+#!3 2#*34$, 9* ')+3&$ 

&*':(*-*&$ -/$912! "+ #!)48 ,2+/+6!74$5 2*(*'(#+C. < 9)’892. 9 ($&, ;+ 

4*C(+ #+".2($ &*0(1 )!"4+'4+ ),/$2. #.5+&!'(1 . P#.4(!, )+4$ 

'(*4+)/8(1 ',#>+94. 9*6#+9. "/8 '$'(,& 6+' +"*#'12+- $(4+6+ 

 #$94*7,448. 

D* #$2!4?! 70-5 #+2!) &$4./+6+ '(+/!((8 J!4!'(,#'()+ +-+#+4$ 

QRQR, 9*  #$2/*"+& QSO,  +7*/+ 9"!>'4,448 6#*4"!+94+3 9* &*':(*-*&$ 

',2#,(4+3  #+6#*&$ 9 -."!)4$?()*  #$#+"4$5 '5+)$; 4*C(+ #+".2(!) . 

'+/,2+ */1485. D* (,#$(+#!3 <2#*34$,  +#.:.07$  #$#+"++5+#+44, 
9*2+4+"*)'()+, -./+ ' +#."@,4+ (#$ (*2$5  !"9,&4$5 '5+)$;*  */$)* – . 

K*# *(*5, . #*>+4! Q+/+()$4*, ! ")* 4* B+/(*);$4! –  +-/$9. J$#6+#+"* ! 
T.-4!). < 2+@4, '5+)$;, 9*2*7*/$ '+(4! ($'87 (+44 4*C($. 

D*C(+'5+)$;, . Q+/+()$4+ + $4$/+'8 ) 4,-,9 ,74!> ',>'&!74!> 9+4!. D* 
'1+6+"4! ) ",82$5 2+/+"8985  !" J$#6+#+"+&  #$'.(48 4*C(*. 

U, -!/1: 4,-,9 ,74$& % (+2'$74! 2+& +4,4($ #*2,(4+6+  */$)*, 
82!  +(#* /80(1 "+ 4*)2+/$:41+6+  #$#+"4+6+ ',#,"+)$;*  !" 7*' 
9* #*)/8448 #*2,(4$5 ")$6.4!)  */$)+&, (#*4' +#(.)*448 ! 9* .'2*448 

#*2,(. K+& +4,4($ #*2,(4+6+  */$)* &*0(1 ")! '2/*"+)! 7*'($4$:  */14, 
(* +2$'40)*7. V2 +2$'40)*7 9*'(+'+).0(1 4,-,9 ,74+ (+2'$74! #,7+)$4$, 

(*2! 82 +2'$"$ *9+(. (*  ,#,2$' )+"40, * 82  */14, 4, &,4: (+2'$74! 
 #+".2($, 82! &!'(8(1 5/+#-6!"#*9$4. 

W!"#*9$4 :)$"2+ #+92/*"*%(1'8 )  +)!(#! (* "+)6$> 7*' &+@, 
9-,#!6*($'8 . )+"4+&. ',#,"+)$;!. I*-#."4,4* 6!"#*9$4+& )+"* 4,6*($)4+ 

) /$)*% 4* :2!#. /0"$4$ – 9’8)/8%(1'8 '$ ,  )$ *"*%, #!"!% )+/+''8, * 
(*2+@  +6!#:.%(1'8 9!# (+;+.  

< B,#:+(#*)4,)+&. #*>+4! J$2+/*3)'12+3 +-/*'(!, ", 94*5+"$/$'8 

8",#4! #*2,($,  #*2($74+ )'8 9,&/8  #+'+7,4* 6, ($/+&, ;+ ' #$7$4$/+ 

".@, 4,-,9 ,74. 5)+#+-. – (+2'$2+",#&!0, )!" 82+3 )@,  +'(#*@"*/+ 

 +4*" 410 &!'?,)$5 @$(,/!). K+4?,4(#*?!8 (+2'$74$5 (+(#.>4$5) #,7+)$4 

. 6#.4(! ! )+"!  ,#,)$;.% 4+#&. ) 50 #*9!). B#+-/,&. ) /$). 6!"#*9$4!) 82 

,2+(+2'$2*4(!) ;, 4, "+'$(1 "+-#, )$)7,4+, */, )!"+&+, ;+ +(#.%448 

4$&$ &+@,  #$9),'($ "+ /,(*/14$5 )$ *"2!). 

I4$;,448 '(#*(,6!74$5 #*2,( QQ-20 . 1989 #+?! . #*>+4! ',/* 
K+(,/!) D+)+'$-!#'12+3 +-/*'(! 9 6#.-$&  +#.:,448& 4+#& ,2+/+6!74+3 
-,9 ,2$, 96.-4+ ) /$4./+ 4* 4*',/,448 4*)2+/$:4!5 '!/. < @$(,/!) 

4*)2+/$:4!5 '!/ 9’8)$/$'1 '2*#6$ 4* 6+/+)4$> -!/1,  !")$;$)'8 

*#(,#!*/14$> ($'2, * . -*6*(1+5 #+9 +7*/$'8 4+'+)! 2#+)+(,7!, 4*>-!/1:, 
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 +'(#*@"*/$ "!($. =$(87* '&,#(4!'(1 9* ")* #+2$ 9#+'/* 4* 30%, * 
2!/12!'(1 "!(,>-!4)*/!"!) . 3-4 #*9$. 

Q(*/$ 4*#+"@.)*($'1 “@+)(!” "!($, 2!/12!'(1 82$5 . 1990 #+?! '86*/* 
&*>@, 30% ()*@2* @+)(.5*). A&!'( -!/!#.-!4. . 2#+)! " 500 (* -!/1:, 
&!2#+&+/!) 4* /!(#. <  +/+)$4$ 5)+#$5 "!(,> )!" ")+5 "+ (#1+5 #+2!) -./+ 

)$94*7,4+ &.($9&, 9*(#$&2. . #+9)$(2. &+)$.  

8!%7+!*4-)&' 9!"#$%&'&&( &!)*+,-.&/+0+ 1'#'%+)-2!. I* +'(*44! 
",'8($/!((8 /0"'()+ '()+#$/+ '+(4! :(.74$5 #*"!+4.2/!"!) ! 4*)7$/+'8 

)$2+#$'(+).)*($ ,4,#6!0 *(+&* 82 . &$#4$5 ?!/85 – "/8 )$#+-4$?()* 
,/,2(#+,4,#6!3, ) &,"$?$4! (+;+, (*2 ! . )!>'12+)$5 ?!/85 – "/8 

)$#+-4$?()* 9-#+3 &*'+)+6+ .#*@,448. D*.2+)+-(,54!74$>  #+6#,' . ?!> 

6*/.9! /0"'12+3 "!8/14+'(! '. #+)+"@.%(1'8 9-!/1:,448& "+9$ 

+ #+&!40)*448 82 +2#,&$5 /0",>, (*2 ! 4*',/,448 I,&/! 9*6*/+&. 

H"4!%0 !9 6/+-*/14$5 *2(.*/14$5  #+-/,& /0"'()* % 9*5$'( -!+($ 

)!" #*"!+*2($)4+6+ )$ #+&!40)*448, 82, )$4$2*% 7,#,9 :(.74, )4,',448 

#*"!+4.2/!"!) . 4*)2+/$:4% ',#,"+)$;,. =/8 )$#!:,448 ?!%3  #+-/,&$ 

4,+-5!"4+ )  ,#:. 7,#6. )$94*7$($ "@,#,/* (* 5*#*2(,# #*"!+4.2/!"4+6+ 

9*-#."4,448 "+)2!//8. 

=+ "@,#,/ #*"!+4.2/!"4+6+ 9*-#."4,448 4*)2+/$:41+6+ 

',#,"+)$;*, . &$#4$> 7*', &+@4* )!"4,'($: 

 ! .#*4+).  #+&$'/+)!'(1; 

 ! 8",#4! #,*2(+#$ #!94$5 ($ !); 

 ! #*"!+5!&!74.  #+&$'/+)!'(1; 

 ! &!'?8  ,#,#+-2$ (*  +5+)*448 #*"!+*2($)4$5 )!"5+"!); 

 ! )$ #+-.)*448 8",#4+3 9-#+3 (+;+. 

H'4+)4. 9*6#+9. "/8 4*)2+/$:41+6+ ',#,"+)$;* &!'(8(1 ) '+-! 
#*"!+4.2/!"$ (,54+6,44+6+  +5+"@,448. D*>-!/1: 94*74$5 9-$(2!) 

4*)2+/$:41+&. ',#,"+)$;. 9*)"*0(1 )$ #+-.)*448 8",#4+3 9-#+3, ?, 
&*/+ &!'?, ! 4* (,#$(+#!3 <2#*34$. A @+)(4! 1959 #. 4* )!>'12+)+-

&+#'12+&.  +/!6+4!  +-/$9. -,#,6!) &. M,+"+'!8 (K#$&) 9* .7*'(! 
)!>'12+)$5 2+#*-/!), . (+&. 7$'/! 2#,>',#!) “D*5!&+)” (* “M#.49,”, 

",2!/12+5  !")+"4$5 7+)4!) (* !4:$5 2+#*-/!) (4* 2#,>',#! “D*5!&+)” 

,2! *@ 9&!4$/$ 4* '!/1'12+6+' +"*#'12! ()*#$4$),  #+),/$ 4*)7*448 9 
 !"#$)+& 6/$-$44+3 *(+&4+3 -+&-$. A'! 2+#*-/! 4,  #+>:/$ 

",9*2($)*?!0, 35  )!" #*)$/$ 4*  ,#, /*)/,448, ,2! *@! ' $'*/$ 4* -,#,6 
!9 4*2*9+&  #+ 4,#+96+/+:,448 )!>'12+)+3 (*%&4$?!. < #*>+4! 
M,+"+'!>'12+6+ 9*/$). ! "+'! 9-,#!6*%(1'8  !")$;,4$> #!),41 #*"!*?!3 82 

4*'/!"+2 )$ #+-.)*448 8",#4+3 9-#+3 (+'+-/$)+ 4* 6/$-$4! 1700 &). 

A$ #+-.)*448 8",#4+3 9-#+3 ) ,#:, -./+  #+),",4+ ) 1945 #. QSO. 

D*>-!/1:$> #+9&*5 )$ #+-.)*41, 9 )$2$"*&$ #*"!+*2($)4$5  #+".2(!) ) 

*(&+'C,#., -./$ .  ,#!+" 1954-1958 #+2!), 2+/$ 8",#4! )$-.5$  #+)+"$/* 
A,/$2+-#$(*4!8, QSO (* QRQR. 
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V",#4* 9-#+8 -./* )$6+(+)/,4* (* )$ #+-.)*4* 2#!& QSO ) QRQR 

(1949 #.), A,/$2+-#$(*4!3 (1952 #.), M#*4?!3 (1960 #.), K$(*3 (1964 #.). < 

(*-/$?! 13.1. 4*),",4+ "*4! 9 4*>-!/1:+0 2!/12!'(0 8",#4$5 )$ #+-.)*41 

9* 1958-1978 #+2$. 

 

E*-/$?8 13.1 

 

 !"# $ %&'()*+,!- ")*+")./- 0123%#4 5#63!(75&%+ 

 

R�� Q�� QRQR A����! 
F"�#!$�% 

M"!$'�% K�#!( I!)!�*+ 

1,-. 77 3/ - 0 0 112
1,21 10 -, 0 4 0 71
1,24 ,2 7, 4 1 0 17.
1,2/ /- , 3 3 1 20
1,22 /. 1. 0 7 3 72
1,27 /4 17 0 3 3 2/
1,2. -2 17 0 - 1 7,
1,2, /2 1, 0 0 4 27
1,70 3, 12 0 . 1 2/
1,7. 1, 31 4 11 3 22

I (+72$ 9+#. 4,-,9 ,2$ 9*-#."4,448 -!+'C,#$  #+".2(*&$ 8",#4$5 

)$-.5!), 4*>-!/1: 4,-,9 ,74$&$ % 4*9,&4! )$-.5$. B!" 7*' 4*9,&4+6+ 

8",#4+6+ )$-.5.  +(.@4!'(0 20 2!/+(+44 4* &!'?,)+'(! .()+#0%(1'8 

)$#)* "!*&,(#+& 81 ! 6/$-$4+0 19 &,  #$ ?1+&. 9*6*/14, )$2$"*448 

P#.4(. '(*4+)$(1 &*>@, 100000 (+44. A #,9./1(*(! )$ #+-.)*448 8",#4+3 
9-#+3 ("+ 1963 #.) . '(#*(+'C,#.  !"48(+  +4*" 200 &/4 (+44 

#*"!+*2($)4+6+  $/., 82$> )$ *"*) 4* )'!> 9,&4!> 2./!  #+(86+& 2!/12+5 

#+2!). 

V2;+ 6/+-*/14! )$ *"*448 9! '(#*(+'C,#$  ,#,)*@4+ )$94*7*0(1'8  

 #+".2(*&$  +"!/. 
90

Sr, 
137

Cs ! 14
C, (+ &+@4* ))*@*($, ;+ 2+@4$> @$(,/1 

I,&/! 9* #*5.4+2 8",#4$5 )$ #+-.)*41 +",#@.% ;+#!74. "+9. 

+ #+&!4,448  #$-/$94+ 0,02 &I). 

=/8 )$6+(+)/,448 8",#4+3 9-#+3 ! 9*-,9 ,7,448 #+-+($ OXQ (82! 
"+)6$> 7*' -./$ “C*-#$2*&$” 8",#4$5 2+& +4,4(!) "/8 )$6+(+)/,448 

8",#4+3 9-#+3) 4,+-5!"4+:  

 ! "+-.)*448 .#*4+)+3 #."$ (* )$"+-.)*448 9 4,3 .#*4.; 

 !  ,#,#+-2* (* 9-*6*7,448 .#*4. ) 8",#4,  */$)+; 

 ! )$6+(+)/,448  */$)4$5 ,/,&,4(!) (EAXT!)) "/8 )$2+#$'(*448 35 

. 8",#4$5 #,*2(+#*5; 

 !  ,#,#+-2* !  +5+)*448 #*"!+*2($)4$5 ,/,&,4(!). 

O)*#!8 4* Y+#4+-$/1'12!> OXQ  +2*9*/* )'1+&. ')!(. &*':(*-4!'(1 

,2+/+6!74+3 2*(*'(#+C$, "+ 82+3  #$9)+"8(1  +&$/2$ ;+"+ ,2' /.*(*?!3 
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8",#4$5 .'(*4+)+2 ) &$#4$> 7*'. Q/!"  *&’8(*($, ;+ OXQ 9’8)$/$'8 

)4*'/!"+2 #+9)$(2. )!>'12+)+- #+&$'/+)+6+ 2+& /,2'., 2+/$ 9’8'.)*/+'8, 

;+ )$#+-4$?()+  /.(+4!0 '. #+)+"@.%(1'8 )$"!/,448& ),/$2+3 2!/12+'(! 
(, /* ! % &+@/$)!'(1 )$2+#$'(+).)*($ ?, (, /+ "/8 )$#+-4$?()* 
,/,2(#$74+3 ,4,#6!3. B#*2($74+ . )'!5 #,*2(+#*5, ;+ )$#+-/80(1 “&$#4.” 

,/,2(#+,4,#6!0, )+"4+7*' 4*2+ $7.%(1'8  /.(+4!> (* !4:! #*"!+*2($)4! 
#*"!+4.2/!"$. 

I4*74+3 :2+"$ /0"'(). 9*)"*/$ 4*9,&4!,  !"9,&4! (*  !")+"4! 
)$ #+-.)*448 *(+&4+3 9-#+3 )!>'12+)$&$ QSO (* M#*4?!3 ) E$5+&. 

+2,*4! 4* &*/1+)4$7$5 +'(#+)*5 F!2!4!, J.#.+*, )  #,#!85 :(*(. D,)*"* 
(+;+. 

< QRQR C.42?!+4.)*) 8",#4$>  +/!6+4 “H-’%2(-700” 4* D+)!> 

I,&/!, ",  9 1955  + 1991 #.   #+),",4+ 132 )$ #+-.)*448 8",#4+3 9-#+3  
(87 – ) *(&+'C,#!, 3 –  !" )+"+0, 42 –  !" 9,&/,0). Q,&$ */*($4'12$> 

 +/!6+4 . K*9*5'(*4! "!8) 9 1949  + 1991 #. ! 9*>&*)  /+;. &*>@,  
20 ($' 2&2

. D* 41+&. -./+  #+),",4+ 468 )$ #+-.)*41 8",#4+3 9-#+3. 
I* 40 #+2!) )$ #+-.)*41 8",#4+3 9-#+3 . *(&+'C,#4,  +)!(#8 

 /*4,($ -./+ )$2$4.(+ &*>@, 12,5 (+44 #*"!+*2($)4$5 #,7+)$4. < )+"$ 

+2,*4!) 4*"!>:/+ -/$912+ 2 ( #*"!+4.2/!"!) )!"  !")+"4$5 (* 4*")+"4$5 

)$-.5!), * (*2+@ -/$912+ 4 ( – )!" 4*9,&4$5. A,/$7,94* 2!/12!'(1 

 #+".2(!) #+9 *"., ;+ 4*"!>:/* ) *(&+'C,#., +'!"*% ;, > "+'! ) .'!5 

2.(+72*5 9,&4+3 2./!. 
D* '1+6+"4! . ')!(!  +4*" 50000 8",#4$5 -+%6+/+)+2, 9 4$5 &*>@, 

27000 ) R+'!3 – 4*  !")+"4$5 7+)4*5, /!(*2*5, '(#*(,6!74$5 #*2,(*5, 

2+#*-/85 (* . ' ,?!*/14$5 '5+)$;*5. Q$/* )$-.5. ?!%3 9-#+3 "+#!)40% '$/! 
)$-.5. 2 &/#" ( (#$4!(#+(+/.+/., (+-(+  +(.@4+'(!, 82* ) 1600000 #*9!) 

 ,#,)$;.%  +(.@4!'(1 )$-.5. -+&-$, ;+ -./* '2$4.(* 4* Z!#+'!&.. 

<2#*34* 9* 7*'!) R*"84'12+6+ Q+09. &*/* &*>@, 176 '(#*(,6!74$5 

8",#4$5 #*2,( 9 1240 8",#4$&$ -+%6+/+)2*&$. A 1989 #+?! ) B#$/.2*5 

#+9(*:.)*/$'1 13 )*@2$5 -+&-*#".)*/14$2!) E<-160, 82! 9"*(4! -./$ 

4,'($ 4* '+-!  + 12 8",#4$5 #*2,( – 4* (+> 7*' ?, -./* 4*>-!/1:* -*9* ) 

QRQR. < 1991 #+?!  !'/8 +(#$&*448 4,9*/,@4+'(! <2#*34* )!"&+)$/*'1 )!" 

'(*(.'. 8",#4+3 ",#@*)$ !  ,#,"*/* )'0 8",#4. 9-#+0 R+'!3 82 

 #*)+4*'(. 4$?! R*"84'12+6+ Q+09.. 

:!4'#7!,/&7 9!,-.*- )7;1/*+)+< %7(,/&+147.  J*(,#!*/14! 9*/$:2$ 

)!>'12+)+3 "!8/14+'(! #+9 +)'0"@,4! ) <2#*34!  #*2($74+ 4* .'!5 

(,#$(+#!85 )!>'12+)$5 7*'($4,  !"#+9"!/!),  +/!6+4!) (+;+. K#*34* 
4*'$7,4* &,(*/,)$& -#.5(+& . )$6/8"! 9*'(*#!/+3 )!>'12+)+3 (,54!2$ (* 
-+% #$ *'!). 

D* '1+6+"4! <2#*34*  #+)+"$(1 /!2)!"*?!0 9*'(*#!/+3 )!>'12+)+3 
(,54!2$ (* -+%9* *'!) ()$-.5!)2$). E*2, "+ /$ 48 1995 #+2. ) &,(*/+-#.5( 
)!" #*)$/$ 3600 +"$4$?1 )!>'12+)+3 (,54!2$, /!2)!".)*/$ 320-390 ($'. 
(+44 )$-.5!)2$, 40 ($'. (+44 #*2,(4+6+  */$)* (* 5 ($'. (+44 ".@, 
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4,-,9 ,74+6+  */$)* – 6, ($/.. D*2+ $7,448 (*2+3 2!/12+'(! -+% #$ *'!) 

. '5+)$;*5  <2#*34$ &+@,  #$9),'($ "+ ,2+/+6!74+3 2*(*'(#+C$. 

A,/$2! '5+)$;* -+% #$ *'!) #+9(*:+)*4! ) &. =,#,@4, 
Z&,/14$?12+3 +-/*'(!,  +-/$9. '. D+)+-+6"*4!)2* I* +#!912+3 +-/. ! ) 

#*>+4! &. W*>'$4 A!44$?12+3 +-/*'(! (*  !4:$5 &!'?85. D*  +7*(2. 80 

#+2!) &$4./+6+ '(+/!((8 ) S +/84'12+&. #*>+4! Y,#2*'12+3 +-/*'(! 
 +-."+)*4+ '5+)$;, "/8 8 ($'87 )*6+4!) )$-.5!)2$ (* #*2,(. H-’%2( 
&!'($(1'8 ) .4!2*/14!> "!-#+)! ()$#.-*4+ 29 ($'87 2.-+&,(#!) ".-* ! -.2*). 

Y*'(+ -+% #$ *'$ (#$)*/$> 7*' 4, +-'/.6+).0(1'8 7,#,9 4,'(*7. 

2+:(!), 9-,#!6*0(1'8 4* )!"2#$($5  /+;*"2*5, 9*/$)*0(1'8 )+"+0. A', ?, 
&+@,  #$9),'($ "+ ,2+/+6!74+3 2*(*'(#+C$. 

B!" 7*' )$-.5. ' +@$)*%(1'8 ),/$7,94* 2!/12!'(1 2$'40, * )$2$"$ 

#!94$5 5!&!74$5 #,7+)$4  #$9)+"8(1 "+ 9*-#."4,448 4*)2+/$:41+6+ 

',#,"+)$;*, 9+2#,&* "+ 2$'/+(4$5 "+;!).  

 !=+#+&'&&( #!%7+!*4-)&-= )7%=+%7), "+;+)-= =767>&-= +4#$;&-= 

#'>+)-& 4! #!*'4&+0+ 5!,-)!. D, &,4:+3 :2+"$ -!+'C,#! 9* +"!8/$ ! 
9*)"*0(1 "+'! 9*5+#+4,448 #*"!+*2($)4$5 )!"5+"!), )!" #*?1+)*4$5 

8",#4$5 #,*2(+#!) 9 OXQ, *(+&+5+"!),  !")+"4$5 7+)4!) (+;+. 

< F*#,4?+)+&. &+#!, )  ’8($ &!'?85, 4* 6/$-$4! )!" 20 "+ 60 & 9 
1959  + 1991 ##. 9*5+#+4,4+ &*>@, 200 ($'. &3

 #!"2$5 #*"!+*2($)4$5 

)!"5+"!), * . )+'1&$ &!'?85 K*#'12+6+ &+#8 – 32 ($'. &3
 (),#"$5 

#*"!+*2($)4$5 )!"5+"!). < K*#'12+&. &+#! 9*(+ /,4+ '!& 8",#4$5 

#,*2(+#!) – :!'(1 "+ 4*-.((8 7$44+'(! T+4"+4'12+3 2+4),4?!3 1972 #. ! 
+"$4 –  !'/8. D* "4! *#2($74$5 &+#!), . (+&. 7$'/! ! F*#,4?+)+6+, 9 1960 

 + 1991 #. -./+ 9*(+ /,4+ 21 8",#4$> #,*2(+#. < #,9./1(*(! 
#*"!+*2($)4!'(1 . F*#,4?+)+&. &+#! '(*4+)$(1 12900 K0#!, * ) K*#'12+&. 

"+ 288000 K0#!. 
B+7$4*07$ 9 1959  + 1992 ##. -./+ '2$4.(+ )  !)",44! &+#8 #!"2$5 

#*"!+*2($)4$5 )!"5+"!) '.&*#4+0 *2($)4!'(0 &*>@, 20,6 ($'. K0#! ! 
(),#"$5 – &*>@, 2,3 &/4 K0#!. A &+#85 =*/,2+6+ Q5+". ?! ),/$7$4$ 

'(*4+)/8(1 )!" +)!"4+ 12,3 ! 6,2 ($'. K0#!. 
I* "*4$&$ “W#!4 !'” . #*>+4! D+)+3 I,&/! 9*5+#+4,4+ ",'8(2$ ($'87 

2+4(,>4,#!) !9 #*"!+*2($)4$&$ #,7+)$4*&$. 

D, &,4: 4,-,9 ,74. 9*6#+9. -!+'C,#!, 9+2#,&* 6!"#+'C,#!, 9*)"*0(1 

9*5+#+4,448 5!&!74+3 9-#+3 (5!&!74$5 +(#.>4$5 #,7+)$4). 

A*@2+ .8)$($, 82! -./$ - 4*'/!"2$ )$2+#$'(*448 ) "#.6!> ')!(+)!> 

)!>4! )'!5 +(#.>4$5 5!&!74$5 #,7+)$4, ;+ -./$ 4* +9-#+%44! D!&,77$4$ 

(&*>@, 300 ($'. (+44). K#*34$- ,#,&+@?!, . (+&. 7$'/! ! QRQR, 9*(+ $/$ 

?! #,7+)$4$ . F*/(!>'12+&. &+#!. T$:, )!>'12+)$&$ QRQR  !'/8 A,/$2+3 
A!(7$9484+3 )!>4$ ) 1947 #. ) F*/($?! -./+ 9*(+ /,4+ 35 ($'. (+44 

+(#.>4$5 #,7+)$4 14 ($ !), ',#," 82$5 ?$2/+4-F, ! #$(, 
"$C,4!/5/+#+#*#'!4. J*>@, 5 ($'. (+44 ?$5 4,-,9 ,74$5 #,7+)$4 /,@$(1 

4* "4! &+#8 4, +"*/!2 )!"  +#(. T!% *8 4* 6/$-$4! 100 &. B#+>:/$ 
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",'8($/!((8, > 5!&!74* 9-#+8 "*/*'8 )94*2$. J+#'12, ',#,"+)$;, #+9’3/+ 

2+4(,>4,#$, 8;$2$, -*42$, -+&-$, '4*#8"$, ) 82$5 &!'(8(1'8 5!&!74! 
+(#.>4! #,7+)$4$ !, 82 4*'/!"+2, )+"* 4*)2+/+  +7*/* 9*-#."40)*($'8, 

'(*/* +(#.>4+0 #$-* – %  ,#:! @,#()$ " ?, #$-*/2$ (* @$(,/! B+/1;!, 
D!&,77$4$, D+#),6!3. 

M*5!)?!  ,#,"-*7*0(1, 82;+ +(#.>4! 5!&!74! #,7+)$4$  #+'+7*(1'8 9 
2+4(,>4,#!), -+&-, '4*#8"!), ?!%3 '.&!:! )$'(*7$(1, ;+- 94$;$($ 7+($#$ 

(*2$5 &+#8, 82 F*/(!>'12,. D,-,9 ,2* 9*6#+@.% 30 &/4 /0",>, 82! 
 #+@$)*0(1 ) *2)*(+#!3 F*/($2$.  

< ')!> 7*' *46/!>?! > *&,#$2*4?! 9*(+ $/$ &*>@, 500 2+#*-/!), 

(#0&$ 82$5 -./$ 4* +)4,4! 5!&!74$&$ -+%9* *'*&$ (150 ($'. (+44). A 

&$4./+&. -+>+)! +(#.>4! #,7+)$4$, )$6+(+)/,4! 9* (,54+/+6!8&$  +7*(2. 

ZZ '(., '2$"*/$ . -+/+(*, 9)!"($ )+4$ 4*"5+"$/$ . #!72$, 94$;.07$ 4* 
:/85. )', @$),.  

I* "*4$&$ ',)*'(+ +/1'12+3 6*9,($ “H'(#+) K#[&”, ) 2!4?! 7,#)48 

1942 #. 9* 4*2*9+& 2+&*4".)*7* Y+#4+&+#'12+6+ C/+(. 5!&!74! +(#.>4! 
#,7+)$4$, ) +'4+)4+&. ! #$(, -./$ 9*(+ /,44! #*"84'12$&$ &+#82*&$ . 

Y+#4+&. &+#!, ) #*>+4! K+9*7+3 -.5($ 4* 6/$-$4! 50 &,(#!). 

=+ 1989 #. J!4!'(,#'()+ +-+#+4$ QRQR ',2#,(4$& ?$#2./8#+& 

"+9)+/8/+ '2/*".)*($ -+%9* *'$ ) &+#,. 3 /0(+6+  + -,#,9,41 1956 #. 9! 
'(*4?!3 H-+9,#'12* O#5*46,/1'12+3 +-/*'(! . Q%),#+")!4'12 9*),9/$ 

5!&!74! -+%9* *'$ ! 9*(+ $/$ . F!/+&. &+#!. 
< A!44$?12!> +-/*'(! 4* &,@! S*#6+#+"'12+6+ (* E+&*: +/1'12+6+ 

#*>+4!) +#6*4!9+)*4+ &+6$/14$2 "/8 9*5+#+4,448 +'+-/$)+ (+2'$74$5 

5!&!74$5 #,7+)$4. 

H568, 1!&%#,/$$2, 1/3(%($&$$2, 1/4(56&$$2 )#73(7#) 27&%$(8 

9:;<=>?;@;>BC (27&%$*3 :("5($&$4#) !(-1/5/9;), 3#"#'$(8 1!%(8 # 

:DEGBJ;L; 5/6*)/ "(<& 5%*1)&94* 7( &:(6(,#'$(8 :/4/94%(.*. 

13.3. Âïëèâ ñêëàäîâèõ â³éñüêîâî-ïðîìèñëîâîãî 
êîìïëåêñó íà äîâê³ëëÿ ó â³éñüêîâèé ÷àñ 

 

E$'87+/!((8&$ /0"$ 4, )!"7.)*/$, * 9",-!/1:+6+ 4, )!"7.)*0(1 ! 
9*#*9, )!" +)!"*/14+'(! 9* 9-,#,@,448  #$#+"$ !  #$#+"4$5 #,'.#'!), 

)!"4+'$/$'1 "+ 4,3 82 "+ 4,)$7,# 4+6+ "@,#,/* #,'.#'!) ! &!'?8 

'2/*".)*448 )!"5+"!).  

O4(#+ +6,44$&$ "!8&$ +5+ /,4!  /+;! ?!/$5 2+4($4,4(!). 

A!>'12+)* "!8/14!'(1 )$2/$2*% '.((%)! 9&!4$ 4*)2+/$:41+6+  #$#+"4+6+ 

',#,"+)$;*,  #$9)+"$(1 "+ >+6+ #.>4.)*448 ! ) 2!4?,)+&. #,9./1(*(! 
&+@,  #$9),'($ "+ 6/+-*/14+3 ,2+/+6!74+3 2*(*'(#+C$. 
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=/8 )$94*7,448 ) /$). 4* -!+'C,#. )!>'12+)+- #+&$'/+)+6+ 

2+& /,2'. ) 4*.2+)!> /!(,#*(.#! )$2+#$'(+).0(1 (*2! (,#&!4$, 82 

“-!+?$"”, “,2+?$"”, “,2+/+6!74* )!>4*”, “6,+C!9$74* )!>4*”, “ +6+"4* 
)!>4*”. 

?7;&! – ?, 9-#+>4* -+#+(1-* &!@ ",#@*)*&$ (35 2+*/!?!8&$) *-+ 

'+?!*/14$&$, ,(4!74$&$ (* !4:$&$ ' !/14+(*&$; .  ,#,4+'4+&. #+9.&!44! 
'/+)* – 2#*>48 '(. !41 )+#+@$5 )!"4+'$4 ! -+#+(1-$ &!@  ,)4$&$ 

 +/!($74$&$ '$/*&$. 

F+>+)! "!3 9",-!/1:+6+ )$5+"8(1 9* &,@! "+'864,448 )$94*7,4$5 

)!>'12+)$5 ?!/,> ! 7*'(+  #$9)+"8(1 4, (!/12$ "+ 6,4+?$". (* 94$;,448 

9*'+-!) !'4.)*448, */, > 96.-4+ ) /$)*0(1 4* )'! @$)! +#6*4!9&$ ! 
-!+'C,#. 9*6*/+&. 

I* '.7*'4$5 .&+) .'! )!>4$ % 4,' #*),"/$)! "/8 /0"'()* (* 
4*)2+/$:41+6+ ',#,"+)$;*. D* 9*-,9 ,7,448 ABK ;+#!74+ )$(#*7*%(1'8 

 +4*" 35% ')!(+)+6+ )*/+)+6+  #+".2(..  

< )'! 7*'$ )!>'12+)! "!3 )$4$;.)*/$ &*(,#!*/14! (* /0"'12! #,'.#'$ 

'. #+($)4$2!). G, )!"-.)*/+'1 82  !" 7*' 4*:,'(8 6.4!) ! &+46+/+-(*(*#, 

(*2 !  !" 7*' ',#,"41+)!74$5 (* '.7*'4$5 )!>4. A!"+&+, ;+ 9* -!/1: 82 

7+($#$ ($'87+/!((8 )!"+&+3 4*& !'(+#!3, /$:, -/$912+ (#$'(* #+2!) -./+ 

)!"4+'4+ &$#4+. 

A!>4* 4*  /*4,(! 9*-#*/*  +4*" 4 &/#" /0"'12$5 @$((!). K!/12!'(1 

9*6$-/$5 #!92+ 9#+'(*/* 9 #+9)$(2+& 9*'+-!) 94$;,448 /0",> (* 
#+9:$#,448& &*':(*-!) )!>'12+)$5 "!>. E*2, 9*  ,#!+" "#.6+3 ')!(+)+3 
)!>4$ ) QRQR (1941-1945 ##.) 9*6$4./+ &*>@, 55 &/4 +'!-, -./+  +)4!'(0 

94$;,4+ 1710 &!'( (* ($'87! ',/$;, ?8 )!>4* 9* 7*'$ !'4.)*448 /0"'()* 
-./* 4*>-!/1: 2#+)+ #+/$(4+0. A4*'/!"+2 #.>4.)*448 6!(/,#!)?8&$ . 

1944 #+?! "*&- . W+//*4"!3 -./+ 9*(+ /,4+  +4*" 200 ($'. 6* 9,&,/14$5 

.6!"1, ;+ &*/+ (8@2! 4*'/!"2$ "/8 4*',/,448  #$&+#'12$5 4$9$4. 

< (*-/$?! 13.2 4*),",4+ "*4! 2!/12+'(! )(#*( )!>'12+)$5 . 

4*>-!/1:$5 )!>4*5 ZZ '(+/!((8. 

I*  +)+%44! #+2$ /0"'()+ )$(#*($/+ 4* +9-#+%448 (* )!>'12+)! 
 +(#,-$  +4*" :!'(1 (#$/1>+4!) "+/*#!) (4* 1985 #.). 

< #+9)$4,4$5 2#*34*5 "+ 3% (,#$(+#!> )!")+"$(1'8 "/8 )!>'12+)$5 

 +(#,-, ! ?,  ,#,)*@4+ #+"07! 9,&/! ! /!'+)! &*'$)$. < )'1+&. ')!(! ABK 

9*>48(+ &*>@, 42 &/4 6* '.:!. 
D* 9,&/85 L4"+2$(*0 9*/$:$/+'8 -/$912+ 400 ($'. *)!*?!>4$5 -+&- 

! 2 &/4 '4*#8"!), '+(4! ($'87 )$#) )!" -+&-, ($'87! (+44  #+".2(!) 6+#!448, 

9#.>4+)*4+3 (,54!2$ (+;+. 
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NOPSTUV 13.2 

WXYZ[\]^[ 5/3&/# 7 5)'%&4 99 ./.  

A�($!, #+2$ _"�`��a$! 2!/12!'(1 )(#*(, 
*b�` 

c"d)! ')!(+)* )!>4* (1939-1945) 1- ./3 000
_�"e! ')!(+)* )!>4* (1914-1918) . -/- .00
K*"�(bf�! )!>4* (1950-1953) 1 .,3 100
K�#!(bf�*-V +4'12* )!>4* (1937-1941) 1 000 000
g"*+!h%$bf�! )!>4* ) D!6,#!3 (1967-1970) 1 000 000
g"*+!h%$bf�! )!>4* ) L' *4!3 (1936-1939) 211 000
A’%(4*&'12* )!>4* (1961-1973) -/2 000
i$h*-B*2$'(*4'12* )!>4* (1947) 400 000
R!h%$bf�� )(#.7*448 ) OC6*4!'(*4 (1979-1989) 400 000
i"!$*-L#*2'12* )!>4* (1980-1988) 400 000
Abf*)*: 4. 1/- .00

 

Y*'($4* B!)",44+6+ A’%(4*&.  !""*/*'1 +-#+-?! ",C+/!*4(*&$ (* 
6,#-!?$"*&$ 9 &,(+0  +)4+6+ 94$;,448 #+'/$44+'(!. B#$ ?1+&. -./+ 

#+9 +#+:,4+ 5 700 (+44 6,#-!?$"!), “,>"@,4(-+#*4"@”, &*>@, 23000 (+44 

",C+/*4(!), 170 (+44 '$/14+"!>4+3 +(#.>4+3 #,7+)$4$ "!+2'$4.. F./+ 

+-#+-/,4+ &*>@, 44% .'!5 /!'+)$5 &*'$)!) A’%(4*&.. B#$ ?1+&. 9*6$4./+ 

45% ",#,) (* 20% #+'/$44+'(! 4$@41+6+ 8#.'.. B!" 7*'  #+),",448 

+ ,#*?!3 “R,47 5,4"” -./+ 94$;,4+ &*46+)! /!'$ (&*>@, 500 ($'. 6*), 
.#*@,4+ 60% (&*>@, 4 &/4 6* ) "@.46/!) (* 30% (&*>@,100 ($'. 6*) 
#!)4$44$5 /!'!). I*6$4./$ .'!  /*4(*?!3 2*.7.2+4+'!). L9 150 )$"!)  (*5!) 

9*/$:$/+'8 (!/12$ 18. J*>@,  +)4!'(0 94$2/$ 9,&4+)+"4!. I&,4:$/*'1 

2!/12!'(1 #$- . #!72*5. A$&,#/* 4, (!/12$ C/+#*, 9*6$4./$ ($'87! 4! ) 7+&. 

4, )$44$5 /0",>. O )!"4+)/,448 ,2+'$'(,& &+@/$)+ (!/12$ 7,#,9 ",'8(2$ 

#+2!). A!" “,>"@,4(-+#*4@”  +'(#*@"*/$  +4*" 2 &/4 /0",>, 9+2#,&* > 

'*&! *&,#$2*4?!. G8 #,7+)$4* ()$" 5!&!74+3 9-#+3) '(*/*  #$7$4+0 

9-!/1:,448 6,4,($74$5 ! '+&*($74$5 *4+&*/!> 4+)+4*#+"@,4$5, 

 +:2+"@,448 -*6*(1+5 +#6*4!) "+#+'/$5 /0",>, 75% 2+#!44+6+ 4*',/,448 

-./$ 9&.:,4! 9*/$:$($ ?! #*>+4$.  

D, &+@4* 4, 96*"*($  #+ )!>4. . B,#'12!> 9*(+?! (1991 #.) (* 
+2. *?!0 OC6*4!'(*4.. I4*74$5 9-$(2!) 9*94*/* -!+'C,#* )!"  */*07$5 

 #+(86+& )+'1&$ &!'8?!) 550 4*C(+)$5 '),#"/+)$4 4* (,#$(+#!3 K.),>(., 

4*)&$'4+  !" */,4$5 ' ,?'/.@-*&$ Q*""*&* Z.',>4* (* '2$4.(+3 . )+"$ 

9*(+2$ 1,7 &/4 (+44 4*C($. 

A,/$2. 4,-,9 ,2. '(*4+)$(1 5!&!74* (* -*2(,#!+/+6!74* 9-#+8. 

B,#:, "+'$(1 ,C,2($)4, 9*'(+'.)*448 5!&!74+3 9-#+3 . ),/$2$5 

&*':(*-*5 -./+ 9"!>'4,4+ 4!&?8&$ 22 2)!(48 1915 #+2. 4*  !)4!7 )!" L #. 
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) F,/16!3. G,> 5!&!74$> 4* *"  #$>48(+ ))*@*($  +7*(2+& 5!&!74+3 )!>4$ 

) '.7*'4+&. 33 #+9.&!44!.  
D* Q5!"4+&. C#+4(! ) #*>+4! F+/!&+)* -!/8 A+/! S$/+)'12+3  

31 (#*)48 1915 #+2. 4!&?! 9"!>'4$/$  ,#:. 6*9+-*/+44. *(*2., #+'!>'12! 
)!>'12* )(#*($/$ 7,#,9 +(#.%448  +4*" 9 ($'. +'!-, 9 4$5  +&,#/+ 1200. 

A'1+6+ )!" 6*9+)$5 *(*2 ) B,#:. ')!(+). )!>4.  +'(#*@"*/+  +4*" 1 &/4 

+'!-, 9*6$4./+ -/$912+ 100 ($'87. 

U, '(#*:4!:+0 9* 5!&!74. % -*2(,#!+/+6!74* 9-#+8. A (*%&4$5 

)!>'12+)$5 /*-+#*(+#!85 C*:$'('12+3 D!&,77$4$, V +4!3, QSO, 

2+/$:41+6+ QRQR #+9#+-/8/$'1  /*4$ (* 9*'+-$ )$6+(+)/,448 ! 
9*'(+'.)*448 -*2(,#!+/+6!74+3 9-#+3 – -*2(,#!> 7.&$, 5+/,#$, ($C., 

'$-!#'12+3 )$#*92$ "/8 &*'+)$5 .#*@,41 )+#+@$5 )!>'12.  

D*>-!/1:. 4,-,9 ,2. "/8 /0"'()* (*  #$#+"4+6+ ',#,"+)$;* 
'(*4+)$(1 8",#4* 9-#+8. 

B#+ ?, ')!"7*(1 #,9./1(*($ *(+&4+6+ -+&-*#".)*448 ) ',# 4!  
1945 #+2. &!'( Z!#+'!&* (* D*6*'*2! ) V +4!3. H2#!& '&,#(,/14+6+ 

+ #+&!4,448, '(*/+'8 #*"!+*2($)4, 9*#*@,448 P#.4(.,  +)!(#8, #+'/$4, 

-."!),/1. K!/12!'(1 .-$($5  ,#,)$;$/* 273 ($'.  
D* #$'. 13.1 9+-#*@,4+ /!(*2 A-29 9-#+>4$5 '$/ QSO, 82$> 

9"!>'4$)  ,#:, . ')!(! *(+&4, -+&-*#".)*448 &!'(* Z!#+'!&* (V +4!8) 6 

',# 48 1945 #+2.. 

 

 

 

 

 

R$'. 13.1. F+&-*#".)*/14$2 A-29 “X4+/* W,>” 

 

<#*4+)* -+&-* (“J*/8(2+” "+)@$4+0 3 & ! )*6+0 &*>@, 4 (+44$) 

"!8/* 9*  #$4?$ +& #+9 *". 8",#4+6+ 8"#*  #$ -+&-*#".)*44! >+6+ 

4,>(#+4*&$. G8 /*4?06+)* #,*2?!8 '. #+)+"@.)*/*'8 )$"!/,448& ,4,#6!3, 
,2)!)*/,4(4+3 )$-.5. 20 ($'. (+44 (#+($/.. 

j8 +"4* ',#>+94*  #+-/,&*, 82*  +)’89*4* 9 )!>'12+)+0 "!8/14!'(0, – 

U8 “ !")$;,4* &!44* 4,-,9 ,2*” 4*  /*4,(!, 82 33 4*9)*4+ ) 4,"*)4!> 

k8lmSnUop HHD. D* (,#$(+#!3 2#*34, ", +'(*44!&$ #+2*&$ )!"-.)*/$'8 

SmqOSrso )+%44! 2+4C/!2($, 9*/$:$/+'8 ".@, -*6*(+ &!4. X2' ,#($ HHD 
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mUosnn5r 35 9*6*/14. 2!/12!'(1 . 100 &/4, !9 4$5 50 &/4 4* 9,&/! 
tOuPmv6o, 10 &/4 – ) OC6*4!'(*4!, 9 &/4 – ) O46+/! (+;+. J*>@, 90% ?$5 

uos –  #+($ !5+(4!, (+-(+ (*2!, )!" 82$5 6$4.(1 *-+ 2*/!7*(1'8 /0"$, 

lv8PoSrwmxm &$#4! @$(,/!. I* )$'4+)2*&$ &!@4*#+"4+3 6.&*4!(*#4+3 
mkxOsolOUop “H ,#,>:4 5,4"!2,  L4(,#4,:4/”, 9* +'(*44! 15 #+2!) 7,#,9 
uosT 9*6$4./+  +4*" 1,5 &/4 +'!-, * )(#$7! -!/1:,  +2*/!7$/+'8. Q,#," 

UTy @,#() -*6*(+ "!(,>. 

zO{O '.7*'4+3  #+($ !5+(4+3 &!4$ '(*4+)$(1 .'1+6+ 9-10 6, */,, 
|TP}yOn~T, )+4* 9"*(4* '2*/!7$($ /0"$4.. G! &!4$ #+9'!00(1'8 4* 
uo{U8|m{5o 9 /!(*2* *-+ 6,/!2+ (,#*, ($'87*&$ 9*2$"*0(1'8 9* "+ +&+6+0 

Ok5TS8ko�{rqTy 7$ #*2,(4$5 .'(*4+)+2 4* )!"'(*41 10-20 2!/+&,(#!). 

�O�kTqSOv, +"$4 9*/  4!&,?12+3 #*2,(4+3 '$'(,&$ “T*#'” #+9'!0% 160 ($'. 
�km5T�oym5sTy &!4 4*  /+;! 16 2&2

 4* )!""*/! 15 2& )!" .'(*4+)2$. 

� -,#,94! 1999 #. 4*-.) 7$44+'(! =+6+)!#  #+ 9*-+#+4. #+9#+-2$, 

sOxkmuOv68ssV (* 9*'(+'.)*448  #+($ !5+(4$5 &!4. \+6+ )@,  !" $'*/$ 

��� 2#*34, . (+&. 7$'/! > <2#*34*. 
]*5/$)$> C*2(, 82$> '(*) :$#+2+ )!"+&$> /0"'(). +'(*44!& 

7*'+&, ?, #+9#+-2* (*%&4$&$ )!>'12+)$&$ /*-+#*(+#!8&$ #!94$5 

 '$5+(#+ 4$5  #, *#*(!) ! 9*'+-!) (C!9$2+-5!&!74$5, ,/,2(#+&*64!(4$5 (* 
!4:$5) "/8 +-#+-2$ !  #$64!7,448  '$5!2$ /0"$4$. 

 

13.4. Åêîëîã³÷íà çáðîÿ 
 

D* '1+6+"4! !'4.%, (*2 9)*4*, ,2+/+6!74* 9-#+8, 82* ' #$7$48% (*2! 
C!9$74! ( #$#+"4!)  #+?,'$, 82! #*4!:, &*>@, 4, )$2+#$'(+).)*/$'8 . 

)!>4*5. =+ 4$5 )!"4+'8(1 -."1-82!  ,)4! "!3 4*  #$#+"4, ',#,"+)$;, . 

)!>'12+)$5 ?!/85. T0"'()+ "+'86/+ (,54!74+6+ #!)48, 2+/$ &+@, 
9"!>'4$($'1 #,6./0)*448 ",82$5 ),/$2+&*':(*-4$5  #+?,'!) .  #$#+"!. 
X2+/+6!74. 9-#+0 #+9#+-/80(1 !9 &,(+0 94$;,448 ),/$2$5 -!+?,4+9!) ! 
*6#+?,4+9!) (* "/8 94$;,448 -!+/+6!74$5 #,'.#'!), 82! 9*-,9 ,7.0(1 

@$((%"!8/14!'(1 /0"'()*. 
S(.74* "!8 4*  #$#+". (* )$2+#$'(*448 33 82 9-#+3 &+@, !4!?!0)*($ 

#.>4!)4$> .#*6*4 (* -.#0 9 4*"*448& 3& (#*%2(+#!3  ,)4+6+ 4* #8&., 

 +#.:,448 ),#54!5 :*#!) *(&+'C,#$ ! !+4+'C,#$ (/!2)!"*?!8 +9+4+)+6+ 

:*#.), ;+ +?!40%(1'8 82 '(#*(,6!74$> ) /$) 4* )#+@*>4!'(1 

'!/1'12+6+' +"*#'12$5 2./1(.#, ,2+/+6!74$> '(*4 (* @$((8 /0",>. 

J+@/$)! (*2+@ :(.74! '()+#,448 5)$/1 ?.4*&!, /*)$4 (* 9'.)!), )$2/$2 

9,&/,(#.'!), '($&./8?!8 )./2*4!74+3 "!8/14+'(!. 
L'4.% 5&%)*$$/ (* )4(%*$$/ ,2+/+6!74* 9-#+8.  

=&%)*$$/ – 9"!>'40% 94$;,448 -!+?,4+9!) . #*9! )$2+#$'(*448 

8",#4+3 9-#+3.  
>4(%*$$/ – 94$;.% -!+?,4+9$ . #,9./1(*(! "!3 9)$7*>4$5 )$"!) 9-#+3 

4* )$94*7,4! +-’%2($, 4* #$2/*", '2$"*448 9* */0)*/14$5 *)!*-+&- 4* 
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4*C(+'5+)$;*, 5!&!74! '2/*"$ FHR (+;+,  !"9,&4$> 8",#4$> )$-.5 . 

:(*(! D,)*"* (QSO) ' #$7$4$) '$/14$> 9,&/,(#.' . W)*(,&*/!, 2+/$ 

9*6$4./$ ",'8(2$ ($'87 /0",> (1976 #.), * )$ #+-.)*448 C#*4?.9*&$ 

8",#4+3 9-#+3 ' #$7$4$/+ (*2+@  +(.@4$> 9,&/,(#.' . J,2'$?! (1985 #.). 

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

I*'(+'.)*448 )(+#$44+3 ,2+/+6!74+3 9-#+3, 4* #*)/,4+3 4* 
&+"$C!2.)*448  +6+"$, '()+#0% “ +6+"4. )!>4.” 9 &,(+0 :(.74+6+ 

)$2/$2. #8'4$5 + *"!) *-+ 35  +&!(4+6+ 94$@,448 :/85+& 9*'!). 5&*# 

5!&!74$&$ #,*6,4(*&$. 

D*+74$&  #$2/*"+& % (*2$>: . 2!4?! 60-5 #+2!) *&,#$2*4'12$&$ 

)!>'12*&$ ) B!)4!74+-Q5!"4!> O9!3, 9* "+ +&+6+0 /!(*2!) '(#*(,6!74+3 
*)!*?!3 F-52 ) #+)*"@.)*/+'1 9*4,',448 ) 5&*#$ "#!-4+"$' ,#'4$5 

>+"$'($5 ' +/.2 '#!-/*, ')$4?0 (* !4:$5 #,*6,4(!)  #$&.'+)+3 !4!?!*?!3 
'$/14$5 + *"!) (+ ,#*?!8  !" 2+"+)+0 4*9)+0 “F/*2$(4$> D!/”, “B+ -

*>”). E*2! :(.74! "+;!  +"+)@.)*/$ &.'+44!  ,#!+"$, )$2/$2*07$ 

 !"48((8 #!)48 #!2, ;+ '. #+)+"@.)*/+'1  #+#$)*&$ 9*5$'4$5 "*&-, 

9*(+ /,448& (* #.>4*?!%0 -*6*(1+5 4*',/,4$5  .42(!). D*)&$'4, 
 !" */,448 700  +(.@4$5 4*C(+)$5 '),#"/+)$4 ' ,?'/.@-*&$ L#*2. . 

K.),>(! – ?, ;, +"$4 "+2*9 9*'(+'.)*448 )(+#$44+3 ,2+/+6!74+3 9-#+3. 
D* #$2!4?! XX '(. . ')!(! 9’8)$/*'8 4+)* '(#*:4* 9-#+8, 82* 9* 

')+%0 #.>4!)4+0 '$/+0 4, &*% *4*/+6!). I*'(+'.)*448 (*2+3 9-#+3 
' #$7$4$/+ - 6/+-*/14! 2*(*'(#+C$ – 82 '+?!*/14+-,2+4+&!74!, (*2 ! 
,2+/+6!74!. A+4* 9"*(4* )$2/$2*($ 9,&/,(#.'$, .#*6*4$,  +),4!, '&,#7!. A 

33 +'4+)! " !",8 )$2+#$'(*448 )$'+2+7*'(+(4+6+ #*"!+)$ #+&!40)*448 

(AYRA) ),/$7,94+3 2+4?,4(#*?!3 "/8  ,#,"*)*448 )$-.5+)+3 ,4,#6!3 4* 
4,+-&,@,4! )!"'(*4! 9 &,(+0 #.>4.)*448 -."1-82$5 +-’%2(!). G8 !",8 

4*/,@$(1 *&,#$2*4'12+&. C!9$2+)! 5+#)*('12+6+  +5+"@,448 D!2+/+ 

E,'/! (1856-1943), 6,4!*/14+&. )7,4+&., )$"*(4+&. )$4*5!"4$2+)! > 

/0"$4! )$48(2+)$5 9"!-4+'(,>. 

� 60-(! #+2$ 2+/$:4!> QRQR ! QSO  +7*/$ *2($)4. #,*/!9*?!0 !",3 
|TqmkT{5OssV AYRA "/8 94$;,448 “*6#,'$)4$5 +-’%2(!)”, #+96+#4.):$ 

wTkmqmuO{w5OPso (* )$'+2+)*#(!'4! 4*.2+)! "+'/!"@,448 > ,2' ,#$&,4($. 

�q *&,#$2*4'12$&$, (*2 ! #*"84'12$&$ )7,4$&$-C!9$2*&$ -./+ 

kmlkmPS8sm (,+#,($74! +'4+)$ &+"$C!2*?!3 !+4+'C,#4+3  /*9&$  +(.@4$& 

qmkm5qmy|TSrm|Tu #*"!+)$ #+&!40)*448& (#+9!6#!)*448  /*9&$ "+ 

sOv|T{mqTy (,& ,#*(.#). =+ (+6+ @ ) !+4+'C,#! &*0(1 )!"-.)*($'8 94*74! 
luosT,  #$#+". 82$5 ;, 4,"+'(*(41+ )$)7,4+, */, @*5/$)! 4*'/!"2$ 

UoSqmu  #+64+9+)*4!.  
� 80-5 #+2*5 *&,#$2*4?! ' +#."$/$ ) D+#),6!3  +-/$9. &. E#+&' 

sOxko|OSrsT� #*"!+2+& /,2'  +(.@4!'(0 "+ 2 JA(, * ) 2+/$:41+&. 

�OvVs{rqmu} Q+09! '()+#,4+ *4*/+6!74$> 2+& /,2' “Q.#*”  +(.@4!'(0 

��� JA(. < 90-5 #+2*5,  !'/8 #+9)*/. QRQR, "+'/!"@,448 > ,2' ,#$&,4($ 

| ?!> 'C,#! . R+'!3 -./+  #$ $4,4+, * ) QSO, 4*) *2$, *2($)!9+)*4+. < 
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���� #. 4* O/8'?! )),",4+ ) "!0  ,#:. 7,#6. ;, +"4+6+ #*"!+2+& /,2'. 

�����  +(.@4!'(0 3,6 JA( – 4*  /+;! 13 6* )'(*4+)/,4+ 180 *4(,4 

qmkm5qmy|TSrm|mxm "!* *9+4.. L+4+'C,#* (82#*9 ?,> :*# *(&+'C,#$ 

�*(&+'C,#4$> 2+#$"+#”) )$2+#$'(+).%(1'8 82 )!"-$)*7 #*"!+5)$/1  !" 7*' 
lvo�{s8ssV "*/,2+6+ 9)’892., 9* "+ +&+6+0 AYRA % 9&+6* 4, /$:, 
lOwqmv6}|O5T 2,#.)*448 2+'&!74$&$  +/1+(*&$, #*2,(*&$ (* /!(*2*&$, * 
|SO{s8 ?!/2+& 94$;$($ #*2,($, /!(*2$, '. .(4$2$, 2+'&!74! 2+& /,2'$. 

�O (,#$(+#!3 W#,4/*4"!3 *&,#$2*4?! 9*),#:.0(1 ' +#."@,448 

5k85rmxm 4*6#!)*/14+6+ #*"!+2+& /,2'.  +"!-4+6+ "+ (+6+, ;+ )),",4+ ) 

von 4* O/8'?!.  
�Oyo|Uo ))*@*0(1, ;+ .'(*4+)2$ ) D+#),6!3, W#,4/*4"!3 (* 4* O/8'?! 

{5|mkV5r '$'(,&.-2+4(.#, 82*  +)4!'(0 “ +2#$%” (,#$(+#!0 N)#*9!3 #*9+& 

ol K$(*%&. F+>+)$&$ C*2(+#*&$ ?!%3 '$'(,&$ &+@.(1 -.($  /*9&+)! 
}5|mk8ssV, '2/*"4! (+ +/+6!74! '(#.2(.#$ 9  +(.@4$& &*64!(4$& 9*#8"+&. 

�l  !")+"4+6+ 7+)4* ) #*>+4! B!)4!74+6+  +/0'* 4*"'$/*%(1'8 

kOvomou�}Sr{, 82$> &*% #+9!6#!($ !+4+'C,#4.  /*9&., *  +(!& 6,4,#+)*4! 
�SOlum|o .()+#,448 9-$#*0(1'8 ) 2*4*/ ! )!" #*)/80(1'8 ) “ +(#!-4+&. 

sO�kVuo” 9* "+ +&+6+0 *4(,44$5 2+& /,2'!), #+9&!;,4$5 4* O/8'?!, ) 

�k8sSOsvop (* D+#),6!3. A #*>+4*5, 2."$ ' #8&+)*4! ,4,#6,($74!  +(+2$ 

s8PO~8smp  +(.@4+'(!, )!"-.)*0(1'8 *)*#!3 (* ",'(#.2?!3 ,4,#6+&,#,@! 4* 
|8ST~8lsTy (,#$(+#!85, 9. $4,448 )$#+-4$?() ! '$'(,& 

6T55�lOP8l�8~8ssV, (,54+6,44! 2*(*'(#+C$, *)*#!3 4* 4*C(+- (* 
xOlm�km|mvOy, OXQ, '5+)$;*5, )!>'12+)$5 -*9*5. J+@.(1 9&!4$($'8 #+9$ 

|o5ko| 4* ),/$2$5 )$'+(*5,  +6+"4! .&+)$, )$4$24.($ 2*(*'(#+C!74! 
�kTkmvso 8)$;*. D*#,:(!, #*"!+5)$/! 4*"4$912$5 7*'(+(, 82! )!"-$)*0(1'8 

|ov !+4+'C,#4+6+ :*#., &+@.(1 '(*($  '$5+(#+ 4+0 9-#+%0. 

�mlkmPsTqT '$'(,&$ '*&! )$94*0(1, ;+ )$2+#$'(*448 2+& /,2'!) 

���� &+@, &*($ 2*(*'(#+C!74! ,2+/+6!74! 4*'/!"2$:  

 ! 4, ,#,"-*7.)*4! 9&!4$ &*64!(4+6+  +/8 I,&/!;  
 !  +'.5$,  +),4!, )$),#@,448 )./2*4!), 9,&/,(#.'$.  

H568, 9* 35 "+ +&+6+0 &+@4* 9* ",2!/12* #+2!) 94$;$($ 4, /$:, 
8qmsmuoq} -."1-82+3 ",#@*)$, * > #,6!+4*/14! ,2+'$'(,&$. 
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13.5. Òåõíîãåííå íàâàíòàæåííÿ íà êîñìîñ 
 

D+)$> ,(*  #+9)$(2. &!/!(*#$'($74+3 )!>'12+)+3 "!8/14+'(!  +7*)'8 

9 +')+%448 2+'&!74+6+  #+'(+#., 2."$ )@, 9* .;,4+ ($'87! '. .(4$2!). E! 
9 4$5, ;+ )!" #*?0)*/$ ')+3 #,'.#'$, 4$4! '(*4+)/8(1 ',#>+94. 4,-,9 ,2. 

"/8  +"*/1:+6+ +')+%448 2+'&+'.. 

I  +7*(2+& +')+%448 2+'&!74+6+  #+'(+#., "+'/!"@,448 J!'8?8, 

-/$912$5 ! )!""*/,4$5  /*4,( Q+4874+3 '$'(,&$ 9 &,(+0 )$2+#$'(*448 35 

 +),#54! (* #,'.#'!) "/8  +(#,- 9,&/84, )$)7,448 &+@/$)+'(,> '()+#,448 

($&7*'+)$5 ! '(*?!+4*#4$5 &!@ /*4,(4$5 '(*4?!>, 9 :$#+2$& #+9)$(2+& 

2+'&!74$5 94!&*41  +),#54! I,&/! "/8 6+' +"*#'12$5 ! )!>'12+)$5  +(#,-, 

9*6+'(#0%(1'8  #+-/,&* +5+#+4$ 2+'&+'. )!" 9,&4$5 9*-#."4,41, * (*2+@ 

)$)7,448 2+'&!74+6+ ) /$). 4* #+9)$(+2 ! C.42?!+4.)*448 -!+'C,#$ 

I,&/!. 
K+@,4 9* .'2 2+'&!74+3 #*2,($ '. #+)+"@.%(1'8 4, (!/12$ 

 +(.@4$& )$2$"+& ) *(&+'C,#. )!" #*?1+)*4$5 6*9!) (")$6.4  #*?0% 4* 
)$'+(! 100-400 2&),  !")$;,448& (,& ,#*(.#$ )9"+)@ (#*'$  +/1+(., */, ! 
 +#.:,448& '(#.2(.#$ *(&+'C,#$, 33 '2/*". ! ;!/14+'(!. L 7$& )$;, 9/!(*% 
#*2,(4$> 2+#*-,/1, ($& '$/14!:, )!4 ) /$)*% 4* 4*)2+/$:4!>  #+'(!#, 

82$> 4* )$'+(! '+(,41 2!/+&,(#!) % ".@, #+9#!"@,4$> (;!/14!'(1  +)!(#8 . 

&!/18#"$ #*9!) &,4:*, 4!@ 4* )$'+(! ",'8(2!) &,(#!) 4*" I,&/,0), ! 
7.(/$)+ #,*6.% 4* )'! 7$44$2$ – 9&!4. ;!/14+'(!, (,& ,#*(.#$, 5!&!74+6+ 

'2/*". (+;+. 

=.@, 4,-,9 ,74$&$ #,7+)$4*&$, 82! )$2$"*0(1 ")$6.4$ #*2,(, % 
)+"*, 2#!& 4,3 – +2'$" *9+(., ' +/.2$ 5/+#., !4,#(4! 6*9$, ).6/,)+"4!. G! 
)$2$"$ 9&!400(1 '2/*" &*/$5 *(&+'C,#4$5 2+& +4,4(!) 4* ),/$2$5 

)$'+(*5, . &,@*5 !+4+'C,#$. 

L+4+'C,#. 4*9$)*0(1 “7*#+"!>4$& /0'(,#2+&  /*4,($”, -+ )+4* 
)!"-$)*% #*"!+5)$/! 2+#+(2+5)$/1+)+6+ "!* *9+4., 9*-,9 ,7.07$ #+-+(. 

7$',/14$5 #*"!+'$'(,&, */, ) /$) #*2,(4$5 )$5/$ !) 4* !+4+'C,#. 

 #$9)+"$(1 "+ 9#$). #+-+($ ?$5 #*"!+'$'(,&. 

L4:$& 7$44$2+&  +#.:,41  #$#+"4+3 9-*/*4'+)*4+'(! '(*4. ! 
 #+?,'!) ),#541+3 *(&+'C,#$, (+-(+ 2+'&!74+6+  #+'(+#., % &*4,)#$ 

7$'/,44$5 '. .(4$2!). 

=/8 )$2+4*448 2+@4+6+ &*4,)#. ' #*?1+).0(1 ")$6.4$ 2+#,2?!3 
 +/1+(. ! ) 2+'&+' )$2$"*%(1'8  ,)4* 2!/12!'(1 9*-#."40)*/14$5 #,7+)$4. 

^5 4*-*6*(+ &,4:,, 4!@  !" 7*' 9* .'2!), */, 9 .#*5.)*448& ),/$2+3 
2!/12+'(! '. .(4$2!), '.&*#4$> 4,6*($)4$> ,C,2( % "+'$(1 ),/$2$&. 

L4:$> )$" 9*-#."4,41, ' #$7$4,4$> 2+'&!74+0 * *#*(.#+0 – ?, 
?!/,' #8&+)*4! )$2$"$ 5!&!74+ *2($)4$5 #,7+)$4 ( *#$ )+"$, +2$'. *9+(., 

/.@4! &,(*/$) 9 #*2,( (* '. .(4$2!) "/8 "+'/!"@,448 "$4*&!74$5  #+?,'!) 

. ),#54!> *(&+'C,#!. G! #,7+)$4$ 9*/$:*0(1 )$"$&$> '/!", ')!(!448, 
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'()+#00(1  +&!(4. (#*'., ;+ "+9)+/8% )$)7*($ 5*#*2(,#  ,#,&!;,448 

*(&+'C,#4$5 &*'. 
B+#8" !9 (,54+6,44$&$ 5!&!74$&$ 9*-#."4,448&$  #$9,&4+6+ 

2+'&+'. &*0(1 &!'?, (! ","*/! -!/1:, 9#+'(*0(1) >+6+ &,5*4!74! 
9*-#."4,448 – 4*2+ $7,448 '+(,41 ($'87 ./*&2!), #!94$5 9*/$:2!) )!"  

'. .(4$2!), ;+ )!" #*?0)*/$ ')!> #,'.#'. G, 2+'&!74, '&!((8 – 7*'(2* 
#+9&!#+& )!" 2!/12+5 &!/!&,(#!) "+ &,(#* – % ".@, 4,-,9 ,74$& "/8 

'.7*'4$5 2+'&!74$5 2+#*-/!), -+ . #*9! 9!(24,448 ' #$7$480(1 '(#*:4+3 
'$/$ ."*#. 

Y,#,9 (,54+6,44!  +#.:,448 +9+4+)+6+ :*#., 9&!4$ ) !+4+'C,#!, * 
(*2+@ )4*'/!"+2 4*2+ $7,448 4+)$5 )!"+&+'(,>  #+ 94*74$> ) /$) 

2+'&!74$5 '$/ 4* #+9)$(+2 -!+'C,#$ I,&/! ) &$4./! , +5$ > 4*:! 7*'$ 

(9&!4* 6#*)!(*?!>4$5, ,/,2(#+&*64!(4$5 ! #*"!*?!>4$5  +/!),  +)’89*4! 9! 
9&!4*&$ +#-!( #.5.  /*4,( Q+4874+3 '$'(,&$ )!" ?,4(#. 4*:+3 6*/*2($2$, 

(+;+) )$4$2/*  +(#,-* 6/$-+2+6+ )$)7,448 5*#*2(,#. 9)’892!) &!@ 

-!+'C,#*&$ (* 2+'&!74$&$  #+?,'*&$, >+6+  ,#,"-*7,448 ! &+@/$)+6+ 

)!"()+#,448 4,6*($)4+6+ ) /$). 4* -!+(. I,&/!. 
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ÊÎÍÒÐÎËÜÍ² ÇÀÏÈÒÀÍÍß  
 

1. U+ 8)/8% '+-+0 )!>'12+)+- #+&$'/+)$> 2+& /,2'? 

2. V2! 5!&!74+ 4,-,9 ,74! +-’%2($ )!"4+'8(1 "+ )+%44+- #+&$'/+)+3 
'$'(,&$?  

3. V2! 4*'/!"2$ 9*-#."4,448 "+)2!//8 4*C(+ #+".2(*&$, 

 2+& +4,4(*&$ #*2,(4+6+  */$)*, #*"!+4.2/!"*&$? 

4. R*"!+*2($)4, 9*-#."4,448 4*)2+/$:41+6+ ',#,"+)$;*.  
5. J*(,#!*/14! 9*/$:2$ )!>'12+)+3 "!8/14+'(!.  
6. I*5+#+4,448 #*"!+*2($)4$5 )!"5+"!), -+>+)$5 5!&!74$5 +(#.>4$5 

 #,7+)$4 (* #*2,(4+6+  */$)*.  
7. =+ 82$5 )!"+&$5 *4(#+ +6,44$5 2*(*'(#+C  #$9),/* )!>'12+)*  

"!8/14!'(1? 

8. V2. 4,-,9 ,2. '(*4+)$(1 5!&!74* (* -*2(,#!+/+6!74* 9-#+8? 

9. V2* 9-#+8 4*9$)*%(1'8 ,2+/+6!74+0? D*),"!(1  #$2/*"$ 33 
9*'(+'.)*448. 

10. V2* 4,-,9 ,2* )$2+#$'(*448 )$'+2+7*'(+(4+6+ 

#*"!+)$ #+&!40)*448? 

11. U+ (*2,  '$5+(#+ 4* 9-#+8?  

12. < 7+&.  +/86*% (,54+6,44, 4*)*4(*@,448 4* 2+'&+'? 
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Ð����� ��

ÎÑÍÎÂÍ² ÑÊËÀÄÎÂ² ÑÓ×ÀÑÍÎ¯ ÅÊÎËÎÃ²×ÍÎ¯ 
ÊÐÈÇÈ ² ØËßÕÈ ÂÈÕÎÄÓ Ç ÍÅ¯ 

 

14.1. Îçíàêè ãëîáàëüíî¿ åêîëîã³÷íî¿ êðèçè ëþäñòâà 

��� ¡�¢£¡ '("!")*+&$ (,-.$ –  ! "#$%"&'( ")%& ")*(+,-, 

¤¥¦§¨©ªª« /*2&,2%-' 3*4 567"8+'3 "#".*58")2,3 * ./'/,7,6, 9, 

¬­«¬®«¯°±²«   !"#$%!%&'( )% *+,-.)/+#+ 0$-$+!)+#+ 1"$"!+ -2%
1
. 

³´ 1/+#+!)' 4+5)% 6)%78- 1+8)' %$#94")8'  ' :%*8' , 2+ 

µ´¶´·¸¹¶º»¼½¸¾ $'6)' +1+=,- +18' "*+,+#'>)+( *$-6-, ' !"1?8*- – 2+ 

»´¿¹¶¹À¼½¸¾ (( )%? )'18/. @1*',/*- !,? =',/.+18' )%1","))? A"4,' &" 

¿ÁÃÄ¸¸Ä 6%)%!8+  '!18+$+)")" ' ="60+1"$"!)/+ )" 18+19B8/1? +1+=-18+#+ 

Åº¸¸Ä, 8+  %$8+ )% "18- !"?*' %$#94")8-, 2+ 0'!8 "$!59<8/ $"%,/)'18/ ' 

»´Æ´Ç¾ÃÁÇ½ÈÉ¾·ºÊ ;%$%*8"$ 0$+=,"4-.  

Ë¶´µÁÌ¼½Àº, 2+ 6% +18%))' 200 $+*'  0+.-$"))? 1+&'%,/)+-

¹·ÁÃÁÍÎÀÃºµ 6 ’?6*'  ($"19$1)-;, 0$+4-1,+ -;, 8+$#+ -;, 0+,'8->)-;, 

¹·ÁÃÁÍÎÀÃºµ, $",'#'7)-; ' *9,/89$)-;) 0"$"8 +$-,- A"4,<   B!-)9 

ÉÁÏÎ´Ç¾ÃÁ-"*+,+#'>)9 1-18"49, 4+5)% 18 "$!59 %8-, 2+ "*+,+#'>)9 *$-69 

µ´¶´·¸¹¶º»¼½¸¾ 9 4%1.8%='  1'B( 0,%)"8-. C-!',-4+ !,? %)%,'69 *',/*% 

µ´¶´·¸¹¶Ãºµ !,? #,+=%,/)+( *$-6- +6)%*. 

                                           
1 D'!$+6!', 0'!#+8+ ,")+ 6  -*+$-18%))?4 4%8"$'%,'  0'!$9>)-*%: D+,?*+  E.3. 

F%*$+G*+,+#-?. – H5" 1*, 2003. 

ÑÒÓÔÕÖ ×ØÙÚÔØÛÓÙÜ ÝÕÙØÙ×ÞßÓÙÜ ÕàÖÒÖ
ëþäñòâà. Çàãàëüíå ïîòåïë³ííÿ íà 
ïëàíåò³. Ðóéíóâàííÿ îçîíîâîãî øàðó 
Çåìë³. Êèñëîòí³ îïàäè. Àêòèâ³çàö³ÿ  
ïëàíåòàðíî¿ ãåîëîã³÷íî¿ ñèëè. Çì³íè 
ëàíäøàôò³â. Çàáðóäíåííÿ Ñâ³òîâîãî 
îêåàíó. Çíèêíåííÿ âèä³â ³ çìåíøåííÿ 
á³îëîã³÷íîãî ð³çíîìàí³òòÿ. Êðèçîâ³ 
ñèòóàö³¿. Ðåñóðñíà êðèçà. Êðèçà 
íàäâèðîáíèöòâà ïðîìèñëîâèõ â³äõîä³â. 
Åíåðãî-åêîëîã³÷íà êðèçà. Á³îëîãî-
ïñèõîëîã³÷í³ ïðè÷èíè êðèçè. Ð³ñò 
íàðîäîíàñåëåííÿ íà ïëàíåò³. 
Íåîáìåæåíå çðîñòàííÿ ïîòðåá. 
Òåõíîêðàòè÷íèé ñïîñ³á ìèñëåííÿ. 
Øëÿõè âèõîäó ç åêîëîã³÷íî¿ êðèçè. 
Íîîñôåðà. ²äåÿ íîîñôåðè. Íîîñôåðí³ 
ïðèíöèïè âèð³øåííÿ ïðîáëåì 
ãàðìîí³éíîãî ñï³â³ñíóâàííÿ ñóñï³ëüñòâà Þ
ïðèðîäè. Åêîëîã³çàö³ÿ âèðîáíèöòâà. 
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14.1.1. Çàãàëüíå ïîòåïë³ííÿ íà ïëàíåò³ 
 
³´ÊÌÎÈÁÍÎáºÊ #,+=%,/)-7 ":"*8 8";)+#"))+#+  0,- 9 – 64')% 

âãäåæçè ' '$($!)*+ ,-%+,!"**. *$ ,!$*+%". D$-7)?8+   %5%8-, 2+ &' 64')- 

Ìº·Çº·´ÃÎ 0%$)-*+ -4 ":"*8+4, 0$->-)+< ?*+#+ B )%#$+4%!5"))?   

´¸ÍÁÉé¹¶Î A"4,' 0%$)-*+ -; #%6' . I+ 0%$)-*+ -; #%6'   '!)+1?8/: !'+*1-! 

Ì¼ÆÇ¹Ï½ (J@2), +*1-!- %6+89, 4"8%) (J34) ' 0%$-  +!-, 2+   +1)+ )+49 

¼¸ÌÁ¶½½¸¾ÉÄ   0$+&"1' 10%,< %))? +$#%)'>)+#+ 0%,- %. K):$%>"$ +)" 

ê8"0,+ ")  -0$+4')< %))? )%#$'8+( J+)&"4 0+ "$;)' A"4,' )" $+61'<B8/1? 

Ì *+14'>)-7 0$+18'$, % 0+#,-)%B8/1?  4+,"*9,%4- &-; 8% ').-; #%6'  (?*' 

Ìº·ÁÃ¼½¸¾ $+,/ 0%$)-*+ +( 0,' *-) ' 8"0,+ % ")"$#'? 6%,-.%B8/1?   

´¸ÍÁÉé¹¶Î A"4,'.  
ëìíîïðñòïó )*)%+ – &" 19>%1)-7 0$+&"1 0+$9."))? 8"0,+ +#+ 

ô´Ç´ÃÉ¼ 0,%)"8- 6 0+1890+ -4, 2+ 0$-1*+$<B8/1?, $+18+4 8"40"$%89$- )% 

õ¹ÍÇÎ. 3%7=',/. 0+.-$")-4 0%$)-*+ -4 #%6+4   %5%B8/1? J@2. 

öÎÈ¶´µÁÌ´ÃÁ, 2+ 10%,< %))? +$#%)'>)+#+ 0%,- % 0$-6 +!-8/ !+  -*-!9   

´¸ÍÁÉé¹¶¼ 27 4,$! 8 !'+*1-!9  9#,"&< (J@2). C4'18 J@2   %84+1:"$', 

Ä·ºÊ =9  0$%*8->)+ )"64'))-4 !+ 0+>%8*9 18 18+,'88?,  -$'1 6% 

ÎÃÈ¼É¸¶Î´Ç¾ÃºÊ 0"$'+! )% 29%. A% 20 8-1. $+*'   '! +18%))/+#+ 

Í´·ÉºÍ´Ç¾ÃÁÆÁ $' )? +=,"!")'))? !+ 1765 $.  4'18 !'+*1-!9  9#,"&< 

¿¶º¶ÁÈÃºÍ .,?;+4 6$+18%  )% 0,002% 6% $'*, )%1890)' 230 $+*'  – )% 

÷øùúûø %   0"$'+! 6 1960 0+ 1995 $. )% 0,36%  '!1+8*%. L*2+ &"7 0$+&"1 

ô¼È¹ 0$+!+ 59 %8-1/   8%*+49 5 8"40', 8+  5" !+ 2050 $.  4'18 J@2   

´¸ÍÁÉé¹¶Î A"4,' 6$+18"  '! 19>%1)+#+ $' )? (0,03%) !+ 0,05%, % !+ *')&? 

üüý 18+,'88? – !+ 0,09  '!1+8*%.  

þ»  -1)+ *'  C1"1 '8)/+( 4"8"+$+,+#'>)+( 1,95=- 6% '1)9<>+#+ $' )? 

Ìº·ºÈÎÌ 0%$)-*+ -; #%6'  0$-$'18 1"$"!)/+( 8"40"$%89$- )% 0,%)"8' 

É¸´ÃÁÌº¸ºÍ¹ 1°J !+ 2040 $+*9. A 9$%;9 %))?4 6$+18%))?  -*-!'  

¿ÎÈÌºÿ¹ÃÃÄ 1"$"!)/+( 8"40"$%89$- )% 0,%)"8' 6$+18" !+ 1"$"!-)- 18+,'88? 

Ã´ 2-3,5°J. M"69,/8%8- 8%*+#+ 0$+&"19 8+>)+ )" 0$+#)+69<8/1?, %,"  

¿¹¶¹Èô´À´0¸¾ÉÄ 4+5,- '18/ 0'! -2"))? $' )? J '8+ +#+ +*"%)9 >"$"6 

¸´Ã¹ÃÃÄ ,/+!+ -*'  E$*8-*- 7 E)8%$*8-*- )% 0,5-1,5 4 '6 6%8+0,"))?4 

ÿÎÇ¾ÃÁ )%1",")-; $%7+)'  $'>*+ -; !",/8 9 A%;'!)'7 N $+0' ' D' !"))+-

JµÎÈÃÎÊ E6'(
2
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