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

*%3#4,-&#-$" (,-+#5"!#)'6 4!#"3)#7-$) 

7#+5&' *'$8 -+%79:;"% $%6&"/#-./#&#("-

1%-/"% (%!#4!"<$"<. 

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

.&/'0 & 10"*&2"#&" )/'(- &3 3/-#"#&+, - 

,-(." )'3/-#"#&" 4('*'5&2")('6 2&),',7 

8/'91(,-. 

= &,-$#<;%% )!%(< &, 4!,/$"/% 4#1$" &% 

4!#)#7<$-< (%!#4!"<$"< 4# 4!%7#$)!,;%&": 

4!#>%--, #/"-+%&"< !,-$"$%+8&'6 (,-%+ " 

5"!#), "+" 5% "&#07, 4!"(%&<:$-< ,&$"#/-

-"7,&$', /#$#!'% !,3!9?,:$-< ) 4!#>%--% 

6!,&%&"< " 9697?,:$ /,1%-$)# 4!#79/$, ) 

-)<3" - !#-$#( 4%!%/"-&#0# 1"-+,. 
@+< -#6!,&%&"< &,$")&'6 -)#2-$) !,-$"-

$%+8&'6 (,-%+ " 9)%+"1%&"< -!#/, "6 6!,&%-
&"< 4!%7+,0,%$-< 4!"(%&<$8 (,0&"$&9: #*!,-
*#$/9 &, -$,7"<6 7#3"!#)/" " A,-#)/".  #7 
7%2-$)"%( -"+8&#0# 4#-$#<&&#0# (,0&"$&#0# 
4#+< "3(%&<%$-< -$!9/$9!, -!%7' " 4!#"-6#-
7"$ 1,-$"1&,< 7%3,/$"),>"< /"-+#!#7,, ) !%-
39+8$,$% 1%0# -!#/ 6!,&%&"< (,-%+ 9)%+"1"),-
%$-< ) 1,5 !,3,. B$# 4#+#5"$%+8&# #$!,5,%$-< 
&, $%6&"/#-./#&#("1%-/"6 4#/,3,$%+<6 4!#-
"3)#7-$),. 

2. :70"9"#&" ,'()&2#73 (-,-*&;-,'/-

#73 !",-**'0 &; !'9&<&=&/'0-##73 8&-

>"073 .&/'0.  

= (,-+#5"!#)#2 4!#('?+%&&#-$" C#--

-"" ) &,-$#<;%% )!%(< &% )-%07, 4!#)#7<$-< 

$,/"% (%!#4!"<$"<.  !%7+,0,%$-< 4!#>%--' 

7%(%$,++"3,>"" (#7"A">"!#),&&'6 5"!#) 

)'4#+&<$8 49$%( A"3"1%-/#2 !,A"&,>"", #*-

!,*#$/" +"(#&&#2 /"-+#$#2 - 7,+8&%2?"( 

"-4#+83#),&"%( .AA%/$")&'6 ,7-#!*%&$#), 

1$# 4#3)#+"$ 4#)'-"$8 )')%7%&"% #-$,$#1&'6 

/#+"1%-$) /,$,+"3,$#!#), ) 1,-$&#-$" &"/%+<, 

- 25 7# 95 %. B$# #*%-4%1"$ ./#+#0"1%-/9: 

1"-$#$9 4!#79/$,, #6!,&9 #/!95,:;%2 -!%7' 

" 4#)'?%&"% ./#&#("1%-/#2 .AA%/$")&#-$" 

4!#"3)#7-$), 3, -1%$ -&"5%&"< 97%+8&'6 !,--

6#7#) .+%/$!#.&%!0"" " )#7'. 

3. ?';9-#&" #'073 0&9'0 4('*'5&2")(& 

2&),73 /-),&,"*$#73 !-)"* 9*+ !-))'0'5' 

& *"2"@#'-8/'<&*-(,&2")('5' 8&,-#&+.  

D%/#$#!'% )"7' #$%1%-$)%&&'6 !,-$"-

$%+8&'6 (,-%+ 6,!,/$%!"39:$-< &%4#+&#>%&-

&'( 5"!&#/"-+#$&'( -#-$,)#(, &"3/"( -#-

7%!5,&"%( )"$,("&#) " *"#+#0"1%-/" ,/$")-

&'6 )%;%-$). E >%+8: 4#)'?%&"< 4"$,$%+8-

&#2 >%&&#-$" 4!%7+,0,%$-< 4!"(%&"$8 /#(-

4+%/-&'2 4#76#7 / -#37,&": !,-$"$%+8&'6 

(,-%+ - #4$"(,+8&'( 5"!&#/"-+#$&'( -#-

-$,)#(, - 7#*,)/,(" ./-$!,/$#) !,-$%&"2, -#-

7%!5,;"6 *"#+#0"1%-/" ,/$")&'% )%;%-$),. 

B$# 4#3)#+"$ 4#+91"$8 4#+&#>%&&'2 -*,+,&-

-"!#),&&'2 4# (,/!#- " ("/!#&9$!"%&$,( 

4!#79/$ - )'-#/"(" 4#$!%*"$%+8-/"(" /,1%-

-$),(" " 7+"$%+8&'( -!#/#( 6!,&%&"<, /#$#-

"#$%&'&()*#+,)# -.&/#++0 ) &1&.23&45%)# 
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.&/'0; 8/'&;0'9),0' !-/5-/&#'0 & !-6'#";'0, ('#9&,"/)(&3, 3*"@'8"(-/#73 & (1*&-

#-/#73 .&/'0; 8/'&;0'9),0' 8&>"073 8'0"/3#'),#'--(,&0#73 0">"),0, 5*&="/&#-,
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 =#+ %), N6.H6. ;#.)O «A)P#40# ) 1)& #$%&'&())» 16

!'2 *97%$ 4#+83#),$8-< 4#)'?%&&'( -4!#-

-#( &,-%+%&"<, 1$# 4!")%7%$ / 4#)'?%&": 

./#&#("1%-/"6 4#/,3,$%+%2 4!%74!"<$"2 " 

(,-+#5"!#)#2 4!#('?+%&&#-$" ) >%+#(. 

4. ?';9-#&" 4('#'!&2")(& 4<<"(,&0-

#'6, #-12#' '@')#'0-##'6 &##'0-=&'##'6 

,"3#'*'5&& 8' 8/'&;0'9),01 8&>"073 @"*-

('073 8/'91(,'0.  

= !,>"#&% 4"$,&"< &,-%+%&"< ) 4#-+%7&%% 

)!%(< &,*+:7,%$-< 9(%&8?%&"% 4#$!%*+%&"< 

*%+/#)'6 4!#79/$#). 

D, !#--"2-/"2 !'&#/ 4#-$94,:$ "(4#!$-

&'% *%+/#)'% 4!#79/$', 4!#"3)%7%&&'% "3 

0%&%$"1%-/" (#7"A">"!#),&&#0# -'!8<.  #1-

$" #$-9$-$)9%$ (#&"$#!"&0 "-4#+839%(#0# 

-'!8< " 4!#79/$#) 4# 4#/,3,$%+<( *%3#4,-&#-

-$". 

 !" 4!#"3)#7-$)% *%+/, " *%+/#)'6 4!#-

79/$#) 4!%7+,0,%$-< 4!"(%&<$8 *"#$%6&#+#-

0"1%-/"% (%$#7' " #-9;%-$)+<$8 A"3"/#-

6"("1%-/"2 " ./#+#0"1%-/"2 /#&$!#+8 *%+/#-

)#0# -'!8<, 4#+9A,*!"/,$#) " 4!#79/$#).  !" 

.$#( ) /,1%-$)% -'!8< "-4#+83#),$8 -%(%&, 

-#", 4#7-#+&%1&"/,, +:4"&,, 0#!#6,. B0# 4#-

3)#+"$ -#37,$8 &#)'% A#!(' )'-#/#/#&>%&-

$!"!#),&&'6 (#7"A">"!#),&&'6 !,-$"$%+8-

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

" .(9+8-"", 4#+91"$8 &#)'% ./#+#0"1%-/" 

*%3#4,-&'% " )'-#/#/,1%-$)%&&'% 4!#79/$' 

4"$,&"<, -*,+,&-"!#),&&'% 4# ,("&#/"-+#$-

&#(9 -#-$,)9, 1$# #*%-4%1"$ )'-#/"% $%6&"-

/#-./#&#("1%-/"% 4#/,3,$%+" (,-+#5"!#)#2 

4!#('?+%&&#-$". 

5. ?';9-#&" )8"=&-*$#73 .&/'0 9*+ 

9&",&2")('5' & *"2"@#'5' 8&,-#&+, )'9"/-

.->&3 )/"9#"="8#7" ,/&5*&="/&97.  

= &,-$#<;%% )!%(< ) #$%1%-$)%&&#2 (,--

+#5"!#)#2 4!#('?+%&&#-$" #$-9$-$)9%$ 

4!#"3)#7-$)# -!%7&%>%4&'6 $!"0+">%!"7#). 

F-$,&#)+%&#, 1$# 5"!', -#7%!5,;"% $!"0+"-

>%!"7' 5"!&'6 /"-+#$ -# -!%7&%2 7+"&#2 

90+%!#7&#2 >%4" (/,4!"+#),< " /,4!"&#),<), 

(#09$ .AA%/$")&# 4!"(%&<$8-< 7+< 7"%$"1%-

-/#0# " +%1%*&#0# 4"$,&"< +">, -$!,7,:;"6 

#5"!%&"%( " 5%+97#1&#-/"?%1&'(" 3,*#+%-

),&"<(".  #.$#(9 4!%7+,0,%$-< -#37,$8 -##$-

)%$-$)9:;"2 ./#+#0"1%-/" 1"-$'2 4!#79/$, 

7+< 1%0# &%#*6#7"(# 4!#!,*#$,$8 (,+##$6#7-

&9: $%6&#+#0": 4!#"3)#7-$), -4%>",+8&#0# 

5"!, (%$#7#( #4$"(,+8&#2 ("0!,>"", $. %. 

49$%( +"&#+"3,, -"&$%3, " !%-"&$%3, -+#5&'6 

.A"!&'6 -)<3%2. G%+%-##*!,3&, 4%!%.$%!"A"-

/,>"< "-6#7&#0# /#/#-#)#0# (,-+, - !,-1%$-

&'( "3*'$/#( .$"+#)'6 .A"!#) /,4!"+#)#2 " 

/,4!"&#)#2 /"-+#$ - 4!"(%&%&"%( A%!(%&$-

&'6 /,$,+"3,$#!#). 

H&,+"3 +"$%!,$9!&'6 "-$#1&"/#) 4#/,-

3'),%$, 1$# )&%7!%&"% 4!%7+,0,%(#2 $%6&#+#-

0"" *97%$ ./#&#("1%-/" )'0#7&'( 7+< (,--

+#5"!#)#2 #$!,-+". 

6. ?';9-#&" 4('#'!&2")(& 4<<"(,&0-

#'6 ,"3#'*'5&& 0'9'8'95','0(&, ',0"2-C-

>"6 !".91#-/'9#7! ),-#9-/,-!.  

= (,-+#5"!#)#2 4!#('?+%&&#-$" 7# -"6 

4#! &% ) 7#-$,$#1&#2 -$%4%&" 4!#)#7"$-< )#-

7#4#70#$#)/, - 4!"(%&%&"%( -#)!%(%&&'6 

"&&#),>"#&&'6 (%$#7#) #1"-$/". E$#1&'% 

)#7' 4!%74!"<$"2 -#7%!5,$ ) -)#%( -#-$,)% 

!,-$"$%+8&'% (,-+,, 5")#$&'% 5"!', ('+,, 

5"!&'% /"-+#$',  H=, )#-/", -(#+', 0+">%-

!"& " 7!90"% )%;%-$),. 

I-&#)&#2 $%&7%&>"%2 !,3)"$"< -4#-#*#) 

#1"-$/" " #*%3)!%5"),&"< -$#1&'6 )#7 <)+<%$-

-< "3)+%1%&"% >%&&'6 /#(4#&%&$#) ./#&#("1%-

-/" )'0#7&'( -4#-#*#( 7+< 7,+8&%2?%0# "6 

"-4#+83#),&"< " )#3)!,$ #1";%&&#2 )#7' ) 

4!#"3)#7-$)#.  !%7+,0,%$-< "-4#+83#),&"% (%-

$#7#) (%(*!,&&#2 $%6&#+#0"", 9+8$!,A"+8$!,-

>"", &,&#A"+8$!,>"" " #*!,$&#0# #-(#-, 4!" 

#1"-$/% +#/,+8&'6 -$#/#) (,2#&%3&#0#, (,!0,-

!"&#)#0#, !,A"&,>"#&&#0# " (,-+#./-$!,/>"-

#&&#0# >%6#), , $,/5% >%6#) #$7%+8&'6 4!#"3-

)#7-$) 4!" #1"-$/% 0+">%!"&#)'6 " -$#1&'6 

)#7, 4!" /#&>%&$!"!#),&"" -#,4-$#/#) " $%6-

&#+#0"1%-/"6 5"7/"6 4!#79/$#).  

7. D1,& 8'07%"#&+ ,"3#&('-4('#'!&-

2")(&3 8'(-;-,"*"6 ')#'0#73 ,"3#'*'5&2"-

)(&3 8/'="))'0 !-)*'.&/'0'5' 8/'&;0'9-

),0-. 

J 1"-+9 #-&#)&'6 $%6&#+#0"1%-/"6 4!#-

>%--#), 4#7+%5,;"6 -#)%!?%&-$)#),&":, #$-

&#-<$-<: 4!#"3)#7-$)# !,-$"$%+8&'6 (,-%+; 

!,A"&,>"< !,-$"$%+8&'6 (,-%+; 0"7!#0%&"3,-

>"< " 4%!%.$%!"A"/,>"< 5"!#); 4!#"3)#7-$)# 

(,!0,!"&#) " (,2#&%3#), /#&7"$%!-/"6, 6+%-

*#4%/,!&'6 " /9+"&,!&'6 5"!#); 4!#"3)#7-

-$)# 4";%)'6 4#)%!6&#-$&#-,/$")&'6 )%-

;%-$), 0+">%!"&,, 5"!&'6 /"-+#$ " (#:;"6 

-!%7-$) [1, 4–7, 10]. 

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

.#+/0/()12&' .3#'0$#4!($/ 3/!('()15"#6 

&/!1/ 2$126(!2: #*K%( )'49-/, (,-+,, %0# 

-#!$&#-$8, /,1%-$)# " /#!(#),< >%&&#-$8 

?!#$,, !,-6#7 !,-$)#!"$%+<, 4,!, " .+%/$!#-

.&%!0"", /#+"1%-$)# " -$#"(#-$8 #*#!97#),-

&"<, 4!#"3)#7-$)%&&'% 4+#;,7", 1"-+%&&#-$8 

!,*#$,:;"6. 
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= -$!9/$9!% 3,$!,$ 4!" )'!,*#$/% !,-$"-

$%+8&#0# (,-+, &, -'!8% 4!"6#7"$-< 94–96 %, 

4#.$#(9 -&"5%&"% (,$%!",+#%(/#-$" – !%-

?,:;"2 A,/$#! 4#)'?%&"< .AA%/$")&#-$" 

4!#"3)#7-$),. D,"*#+8?%% )+"<&"% &, (,$%-

!",+#%(/#-$8 #/,3'),:$ (,-+"1&#-$8 -%(<& " 

4#$%!< (,-+, ) 4!#>%--% 4!#"3)#7-$),. 

C%,+"3,>"< ./#&#("1%-/" )'0#7&#2, .A-

A%/$")&#2 $%6&#+#0"" 4!#"3)#7-$), -)<3,&, - 

&,4!,)+%&&'( )#37%2-$)"%( &, /,4"++<!&#-

4#!"-$9: -$!9/$9!9 (,-+"1&#0# -%(%&" A"-

3"1%-/"(" " *"#+#0"1%-/"(" (%$#7,(". = .$9 

&,91&9: !,3!,*#$/9 )6#7<$: -%+%/>"< )'-#-

/#(,-+"1&'6, *#+%3&%9-$#21")'6 -#!$#) 

(,-+"1&'6 /9+8$9!; -#)%!?%&-$)#),&"% $%6-

&#+#0"" )'!,;"),&"<, 9*#!/" " 4#-+%9*#-

!#1&#2 #*!,*#$/"; -#37,&"% )'-#/#.AA%/-

$")&'6 (,+#- " *%3#$6#7&'6 $%6&#+#0"2 4#-

+91%&"< !,-$"$%+8&'6 (,-%+, &,4!"(%!, - 4#-

(#;8: ./-$!93"#&&#2 $%6&#+#0"". 

= 4!#"3)#7-$)% !,-$"$%+8&'6 (,-%+ $%6-

&#+#0"< /#(4+%/-&#2 4%!%!,*#$/" -#%)#0# 

*%+/#)#0# -'!8< <)+<%$-< &,"*#+%% )'0#7&#2 

4# $%6&"/#-./#&#("1%-/"( 4#/,3,$%+<(. = 

.$#2 $%6&#+#0"" -+%79%$ "-4#+83#),$8 (%$#7' 

4!"/+,7&#2 .&3"(#+#0"" 7+< 4#+91%&"< *%+-

/#)#-+"4"7&'6 " *%+/#)#-90+%)#7&'6 /#&-

>%&$!,$#) 4#)'?%&&#2 *"#+#0"1%-/#2 >%&&#-

-$" - 3,7,&&'(" A9&/>"#&,+8&'(" -)#2-$-

),(". L,/,< $%6&#+#0"< 4!#"3)#7-$), $!%*9%$ 

&,"(%&8?"6 /,4"$,+#)+#5%&"2. 

I-&,;%&"% )-%6 (,-+#7#*'),:;"6 3,)#-

7#) -%4,!,>"#&&'(" +"&"<(" 4!#"3)#7"-

$%+8&#-$8: 100 " 250 $/-9$, #*%-4%1"),:;"-

(" 4%!%!,*#$/9 )-%0# )'49-/,%(#0# (,-+,, 

4#3)#+"$ 4#+91,$8 A#-A,$"7&'2 /#&>%&$!,$ 

) #-&#)&#( 4";%)#0# &,3&,1%&"<. 

2. 7$)1'-)"') $%*#4/ 3/8'"'3#$/""#9# 

&/!1/ .3#'!*#4'( $ 3)0:15(/() :1:-;)"'2 

+/-)!($/ !%3#9# &/!1/, !#$)3;)"!($#$/"'2 

!.#!#<#$ 3/8'"/='' ', +/+ !1)4!($'), :&)"5-

;)"'2 #(*#4#$ ' .#()35. 

I-&#)&'% &,91&#-$%6&"1%-/"% &,4!,)+%-

&"< -#)%!?%&-$)#),&"< $%6&#+#0"" " $%6&"/" 

!,A"&,>"#&&#0# 4!#"3)#7-$),: 

– !,3!,*#$/, )'-#/#.AA%/$")&#2 $%6&#-

+#0"" !,A"&,>""; 

– (#7%!&"3,>"< -9;%-$)9:;%0# " -#37,-

&"% &#)#0# #*#!97#),&"< - (,/-"(,+8&'( 

"-4#+83#),&"%( -!%7-$) ,)$#(,$"3,>""; 

– 4!"(%&%&"% !,>"#&,+8&'6 (%$#7#) " 

-!%7-$) 4%!%!,*#$/" -'!8<; 

– 4!#)%7%&"% /#(4+%/-, !,*#$ 4# -#/!,-

;%&": .&%!0%$"1%-/"6 " (,$%!",+8&'6 3,$!,$, 

#$6#7#) " 4#$%!8, , $,/5% 4# ./#&#("" )#7&'6 

!%-9!-#) " #6!,&% #/!95,:;%2 -!%7'; 

– !,3!,*#$/, " )&%7!%&"% .AA%/$")&'6 

(%$#7#) " -%+%/$")&'6 !%5"(#) !,A"&,>"" 

5"!#), ) 1,-$&#-$" -,+#(,-#), 4#3)#+<:;"6 

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

-+%7#) /,$,+"3,$#!,. 

E >%+8: 4#)'?%&"< $%6&"/#-./#&#("-

1%-/"6 4#/,3,$%+%2 $%6&#+#0"1%-/#0# 4!#>%--

-, 0"7!,$,>"" A#-A#+"4"7#) !,-$"$%+8&'6 

(,-%+ &%#*6#7"(# #!0,&"3#),$8 &, 4!%74!"-

<$"<6 4#+91%&"% )'-#/#/,1%-$)%&&'6 A#-A,-

$"7&'6 /#&>%&$!,$#) 4";%)#0# &,3&,1%&"< 

7+< "-4#+83#),&"< &%4#-!%7-$)%&&# ) (,-+#-

5"!#)#2 #$!,-+" ) /,1%-$)% .(9+80,$#!#) " 

4#+%3&'6 7#*,)#/ ) (,!0,!"&#)9: 4!#79/-

>": " (,2#&%3', , $,/5% ) 6+%*#4%/,!&#2 " 

/#&7"$%!-/#2 4!#('?+%&&#-$" 7+< )'!,*#$-

/" ?#/#+,7&'6 "37%+"2, ./#&#("" (,-+, /,-

/,#. J!#(% $#0#, >%+%-##*!,3&# &,+,7"$8 )'-

49-/ A#-A#+"4"7&'6 4!%4,!,$#) +%1%*&#0# " 

+%1%*&#-4!#A"+,/$"1%-/#0# &,3&,1%&"<. D%-

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

$%+8&'6 (,-%+ 0"7!,$"!9%('6 " &%0"7!,$"-

!9%('6 A#-A#+"4"7#), 1$# 4#3)#+"$ 4!" 

7,+8&%2?%2 4%!%!,*#$/% (,-%+, ) 1,-$&#-$", 

4!" &%2$!,+"3,>"" -)#*#7&'6 5"!&'6 /"-

-+#$, )"&$%!"3,>"", ,7-#!*>"#&&#2 !,A"&,-

>"", 7%3#7#!,>"", 0"7!#0%&"3,>"" 3&,1"$%+8-

&# -#/!,$"$8 #$6#7' " 4#$%!" 5"!,. 

E9;%-$)%&&'2 ./#&#("1%-/"2 .AA%/$, ) 

7), !,3, 9(%&8?,:;"2 !,-6#7' &, !,A"&,-

>"#&&#% 4!#"3)#7-$)#, 7,%$ $%6&#+#0"<, -#-

)(%;,:;,< 4!#>%--' 97,+%&"< -)#*#7&'6 

5"!&'6 /"-+#$ " #7#!"!9:;"6 )%;%-$), #*9-

-+#)+"),:;"6 )/9- " 3,4,6 5"!#).  #.$#(9 

4!%7+,0,%$-< &, )-%6 4%!%!,*,$'),:;"6 

4!%74!"<$"<6 (,-+#5"!#)#2 4!#('?+%&&#-

-$" 4!"(%&<$8 -#)(%;%&&9: $%6&#+#0": !,-

A"&,>"" " 7%3#7#!,>"", $. %. 7"-$"++<>"#&-

&9: !,A"&,>":. 

E#)%!?%&-$)#),&"% $%6&#+#0"" 0"7!,$,-

>"" ) &,4!,)+%&"" (,/-"(,+8&#0# "3)+%1%&"< 

"3 (,-%+ A#-A#+"4"7#) " -&"5%&"< #-$,$#1-

&#0# -#7%!5,&"< ) 0"7!,$"!#),&&'6 (,-+,6 

$,/ &,3'),%('6 &%0"7!,$"!9%('6 A#-A#+"-

4"7#) 7#+5&# "7$" 4# 49$" "3'-/,&"< &#)'6 

0"7!,$"!9:;"6 ,0%&$#), #4$"("3,>"" !%5"-

(#) " 7!. =-% .$# #*%-4%1"$ "-4#+83#),&"% 

#-&#)&#0# #*K%(, A#-A#+"4"7#) 7+< )'49-/, 

4!#79/>"" -4%>",+8&#0# &,3&,1%&"<. 

D%#*6#7"(' !,3!,*#$/" )'-#/#.AA%/-

$")&'6 #$-$#2&"/#) " A"+8$!#),+8&'6 9-$,-

&#)#/ - >%+8: -#)%!?%&-$)#),&"< $%6&#+#0"" 

!,A"&,>"". = #*+,-$" !,37%+%&"< -9-4%&3"2 
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0+,)&'( <)+<%$-< ?"!#/#% )&%7!%&"% )'-#-

/#(%6,&"3"!#),&&'6 A"+8$!#). 

F7,+%&"% "3 (,-%+ -)#*#7&'6 5"!&'6 

/"-+#$ " ) 7,+8&%2?%( *97%$ #-9;%-$)+<$8-< 

) #-&#)&#( (%$#7#( ;%+#1&#2 !,A"&,>"", &# 

$,/5% 7#+5%& "&$%&-")&# !,3)"),$8-< " (%-

$#7 97,+%&"< "6 7"-$"++<>"%2. @+< 4#+91%-

&"< 4";%)#0# -,+#(,-, )-% *#+8?%% 4!"(%&%-

&"% &,6#7"$ -#)(%;%&&'2 4!#>%-- 7%3#7#!,-

>"" - #$0#&/#2 -)#*#7&'6 5"!&'6 /"-+#$. 

@,+8&%2?%% )&%7!%&"% &%4!%!')&#7%2-$-

)9:;"6 )'-#/#$%(4%!,$9!&'6 7%3#7#!,>"-

#&&'6 9-$,&#)#/ 7,-$ )#3(#5&#-$8 9)%+"1"$8 

#*K%( )'!,*#$/" !,A"&"!#),&&'6 7%3#7#!"-

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

)%&&#0# "-4#+83#),&"< ) 4";9, $,/ " 7+< )'-

!,*#$/" 4";%)'6 4!#79/$#) &, "6 #-&#)%. 

=%-8 #*K%( !,A"&"!#),&&'6 (,-%+ 7+< 

&%4#-!%7-$)%&&#0# 94#$!%*+%&"< ) 4";9 

7#+5%& 4#-$,)+<$8-< ) $#!0#)9: -%$8 !,-A,-

-#),&&'( ) (%+/9: $,!9. 

3.  !"#$"%) "/:-"#-()*"'-)!+') "/.3/$-

1)"'2 .#$%;)"'2 ,+#"#&'-)!+#> ,88)+('$-

"#!(' .3#=)!!/ &#4'8'+/='' ?'3#$: 

– !,3!,*#$/, )'-#/#.AA%/$")&'6 " -%-

+%/$")&'6, 4#!#?/##*!,3&'6, -$,>"#&,!&'6 

" *"#+#0"1%-/" ,/$")&'6 /,$,+"3,$#!#) (#-

7"A"/,>"" 5"!#), "-4#+839%('6 4!" *#+%% 

&"3/"6 $%(4%!,$9!&'6 !%5"(,6; 

– -#37,&"% !%,/$#!#) 7+< (#7"A"/,>"" 

5"!#), !,*#$,:;"6 ) .AA%/$")&#( 0"7!#7"-

&,("1%-/#( !%5"(% - #-9;%-$)+%&"%( ,)$#-

(,$"1%-/#0# /#&$!#+< " !%09+"!#),&"< 4!#-

>%--,. 

C,3!,*#$/, 9/,3,&&'6 &,91&#-$%6&"1%--

/"6 " $%6&#+#0"1%-/"6 4!#>%--#) 4#3)#+"$ 

9+91?"$8 $%6&"/#-./#&#("1%-/"% 4#/,3,$%+" 

4!#"3)#7-$),, 9)%+"1"$8 4!#"3)#7"$%+8&#-$8 

0"7!#0%&"3,>"#&&'6 3,)#7#) " -&"3"$8 $!9-

7#%(/#-$8 "6 ./-4+9,$,>"" 3, -1%$ (%6,&"3,-

>"" " ,)$#(,$"3,>"" 4!#>%--#), 9(%&8?"$8 

97%+8&'2 !,-6#7 5"!#)#0# -'!8<, .&%!0"", 

/,$,+"3,$#!,, )#7#!#7,, )#7' " 4#)'-"$8 /,-

1%-$)# " 4";%)9: >%&&#-$8 (#7"A">"!#),&-

&'6 5"!#). 

E#)%!?%&-$)#),&"% 4!#('?+%&&#2 $%6-

&#+#0"" 0"7!"!#),&"< 5"!#) " 5"!&'6 /"-

-+#$ !,3)"),%$-< ) -+%79:;"6 &,4!,)+%&"<6: 

– "&$%&-")&#% #-)#%&"% $%6&#+#0"" 4#-

+91%&"< 0"7!"!#),&&'6 5"!#) (%$#7#( &,-

-';%&"< *%3 )&%?&%2 >"!/9+<>"" )#7#!#7,; 

– #-)#%&"% $%6&#+#0"" !,A"&,>"" " 0"7-

!"!#),&"< !'*&'6 5"!#) /,/ 4%!-4%/$")&#0# 

5"!#)#0# -'!8<; 

– !,3!,*#$/, " )&%7!%&"% &#)'6 (%$#7#) 

" !%5"(#) !,A"&,>"" 5"!#), 4#3)#+<:;"6 

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

1%-/"6 <7#); 

– -#37,&"% &#)'6 )'-#/#.AA%/$")&'6 

4#!#?/##*!,3&'6 " -$,>"#&,!&'6 /,$,+"3,-

$#!#), -%+%/$")&# 0"7!"!9:;"6 4!" $%(4%!,-

$9!% 140–180 °E; 

– -#37,&"% .AA%/$")&'6 /,$,+"3,$#!#) 

4%!%.$%!"A"/,>"";  

– !,3!,*#$/, " )&%7!%&"% 0"7!#0%&"3,>"-

#&&'6 !%,/$#!#) )(%-$"(#-$8: 7# 30 (3, !,-

*#$,:;"6 ) "&$%&-")&#( 0"7!#7"&,("1%-/#( 

!%5"(% " 4!" 7,)+%&"<6 7# 2,5 M ,; 

– (%6,&"3,>"< " ,)$#(,$"3,>"< #$7%+%&"< 

4#!#?/##*!,3&#0# /,$,+"3,$#!, #$ -,+#(,-,; 

– ,)$#(,$"1%-/"2 /#&$!#+8 " !%09+"!#),-

&"% 4!#>%--, 0"7!#0%&"3,>"". 

4. @ =)156 3/!;'3)"'2 !%35)$#> </0% 412 

.3#'0$#4!($/ &/39/3'"#$#> ' 43:9'* $'4#$ 

.'A)$#> .3#4:+='' ")#<*#4'&# :$)1'-'(5 

$%3/<#(+: .)3),()3'8'='3#$/""%* ?'3#$ ! 

.3'&)")"')& $ +/-)!($) +/(/1'0/(#3#$ 8)3-

&)"(#$. 

I-&#)&'( &,91&#-$%6&"1%-/"( &,4!,)-

+%&"%( 4#)'?%&"< ./#&#("1%-/#2 .AA%/$")-

&#-$" 4!#"3)#7-$), (,!0,!"&#)#2 " (,2#&%3-

&#2 4!#79/>"" <)+<%$-< -#37,&"% $%6&#+#0"2 

" !%>%4$9! &,+")&'6, &"3/#5"!&'6 (,!0,!"-

&#), (,2#&%3#) " -#9-#) >%+%)#0# &,3&,1%&"< 

- 4#)'?%&&#2 *"#+#0"1%-/#2 >%&&#-$8:, 7+< 

7"%$"1%-/#0# " +%1%*&#-4!#A"+,/$"1%-/#0# 

4"$,&"<. 

N-4#+83#),&"% ) !%>%4$9!,6 -(%-%2 !,--

$"$%+8&'6 (,-%+ - 4#)'?%&&#2 *"#+#0"1%-

-/#2 >%&&#-$8: 4#3)#+"$ #*%-4%1"$8 !<7 #$-

!,-+%2 4";%)#2 4!#('?+%&&#-$" ?"!#/"( 

,--#!$"(%&$#( )'-#/#/,1%-$)%&&'6 (,!0,-

!"&#) " (,2#&%3#). 

5.  !"#$"%&' "/.3/$1)"'2&' "/:-"#-

()*"'-)!+#9# ' ,+#"#&'-)!+#9# 3/0$'('2 

.3#'0$#4!($/ .'A)$%* .#$)3*"#!("#-/+('$-

"%* $)A)!($ 2$126(!2: 

– !,3!,*#$/, &#)'6, )'-#/#.AA%/$")&'6 

4";%)'6  H= ?"!#/#0# 7",4,3#&, 7%2-$)"< 

"3 &,$9!,+8&#0# 5"!#)#0# -'!8<, /#$#!'% 

*979$ #/,3'),$8 -$,*"+"3"!9:;%% )#37%2-$-

)"% &, .(9+8-"" 4!<(#0# " #*!,$&#0# $"4,; 

– #!0,&"3,>"< 4!#"3)#7-$), 4";%)'6 

 H= (%$#7#( A!,/>"#&"!#),&"< " )'7%+%-

&"< 93/"6 A!,/>"2 !,-$"$%+8&'6 A#-A#+"4"-

7#), #*+,7,:;"6 )'-#/#2 .(9+80"!9:;%2 

-4#-#*&#-$8:. 
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 H= 7#+5&' 4!"(%&<$8-< 4!" )'!,*#$/% 

(,!0,!"&#), (,2#&%3#), /9+"&,!&'6 5"!#) " 

7!90"6 4";%)'6 4!#79/$#) 4"$,&"<, 3,(%&<< 

<"1&'2 4#!#?#/ " 4!" .$#( #*+,7,< )'-#/"-

(" $%6&"/#-./#&#("1%-/"(" 4#/,3,$%+<(". 

6. B)3!.)+('$"%&' "/.3/$1)"'2&' 3/0-

$'('2 .3#'0$#4!($/ 91'=)3'"/, ?'3"%* +'-

!1#( ' &%1/ 2$126(!2: $%6&"1%-/#% 4%!%)##-

!95%&"%, !,-?"!%&"% -'!8%)#2 *,3' 3, -1%$ 

"-4#+83#),&"< &"3/#-#!$&'6 (,-%+, 5"!#) " 

-#,4-$#/#), !,3!,*#$/, " )&%7!%&"% !%-9!-#- 

" .&%!0#-*%!%0,:;"6 $%6&#+#0"2. D%#*6#7"-

(' 7,+8&%2?%% 9)%+"1%&"% #*K%(#) 4!#"3-

)#7-$), ('+,, 9+91?%&"% /,1%-$), " !,3!,-

*#$/, &#)'6 )'-#/#.AA%/$")&'6 )"7#) 6#-

3<2-$)%&&#0# " $9,+%$&#0# ('+,; 3,(%&, 4"-

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

(" /"-+#$,(", ) $#( 1"-+% 0"7!"!#),&&'(" 

"3 -#,4-$#/#); -#/!,;%&"% $!97#)'6 " .&%!-

0%$"1%-/"6 3,$!,$ 4!" 4!#"3)#7-$)% 0+">%!"-

&,, 5"!&'6 /"-+#$ " ('+,; -#37,&"% *%--$#1-

&#2 $%6&#+#0"" " "-/+:1%&"% 3,0!<3&%&"< 

#/!95,:;%2 -!%7'. 

7. C .'A)$#> ' .)3)3/</(%$/6A)> .3#-

&%;1)""#!(' D#!!'' .3' '!.#150#$/"'' &"#-

9#+#&.#")"("#9# !%352 3/!('()15"#9# ' 

?'$#("#9# .3#'!*#?4)"'2 #<3/0:)(!2 #+#1# 

50 &1" ( $(#3'-"#9# !%352 ' #(*#4#$ )?)-

9#4"#, $ (#& -'!1) $ &/!1#?'3#$#> .3#&%;-

1)""#!(' – 4# 1,5 &1" (. 

I-&#)&'(" )"7,(" )$#!"1&'6 -'!8%)'6 

!%-9!-#) (,-+#5"!#)#2 4!#('?+%&&#-$" 

<)+<:$-<: 4#7-#+&%1&,< +930,, 5('6" " ?!#-

$', A#-A,$"7&'% /#&>%&$!,$', -#,4-$#1&'% 

5"!', 097!#&', #$!,*#$,&&'% #$*%+8&'% 0+"-

&' " /,$,+"3,$#!', 4#0#&' 7%3#7#!,>"". 

BAA%/$")&#-$8 "-4#+83#),&"< ?!#$#) " 

5('6#) ) /#!(#)'6 !,>"#&,6 )'!,5,%$-< ) 

7#4#+&"$%+8&'6 4!")%-,6 -%+8-/#6#3<2-$-

)%&&'6 5")#$&'6 "+" ) -&"5%&"" 3,$!,$ &, 

/#!(,. C,>"#&,+8&#% &,4!,)+%&"% 4!"(%&%-

&"< ?!#$#) – 4!#"3)#7-$)# *%+/#)'6 "3#+<-

$#) " /#&>%&$!,$#). 

C,-$"$%+8&'% *%+/", 4#+91%&&'% &, #--

&#)% ?!#$, " 5('6,, (#09$ - *#+8?#2 4#+8-

3#2 4!"(%&<$8-< ) (,-+#5"!#)#2, (<-&#2, 

(#+#1&#2, /#&7"$%!-/#2 " 7!90"6 #$!,-+<6 

4";%)#2 4!#('?+%&&#-$". C,-$"$%+8&'% 

*%+/" 4#(#0,:$ -#6!,&"$8, , &%!%7/# " 4#)'-

-"$8 4"$,$%+8&9: >%&&#-$8 4";%)'6 4!#79/-

$#) (4!" 7#*,)/% #$ 1 7# 20 %), 9+91?"$8 /#&-

-"-$%&>": " )&%?&"2 )"7. M,--, 0#$#)#0# 

4!#79/$, 4!" .$#( 9)%+"1"),%$-<, , >%&,, -#-

#$)%$-$)%&&#, -&"5,%$-<.  # #4'$9 EOH, .$# 

-&"5%&"% -#-$,)+<%$ 10–20 %. N-4#+83#),&"% 

!,-$"$%+8&'6 *%+/#), ) 1,-$&#-$" -#%)'6, 4!" 

)'!,*#$/% /#+*,-, A,!?,, 4%+8(%&%2 " 7!90"6 

4#+9A,*!"/,$#) " 4!#79/$#) "3 (<-, 4#)'-

?,%$ !%&$,*%+8&#-$8 4!#"3)#7-$), &, 5–29 %. 

8. E/324: ! ,+#"#&'-)!+'& /!.)+(#& 

$(#3'-"%* !%35)$%* 3)!:3!#$ '&))(!2 ,+#1#-

9'-)!+'> /!.)+(.  

= !%39+8$,$% &%"-4#+83#),&"< 4!#"3)#7-

-$)%&&'6 #$6#7#) " &%/#&$!#+"!9%(#0# )'-

*!#-, ) )#79, )#3796 " 4#1)9 9)%+"1"),%$-< 

,&$!#4#0%&&,< &,0!93/, &, #/!95,:;9: 4!"-

!#7&9: -!%79, 1$# )%7%$ / 7"-*,+,&-9 ) ./#-

+#0"1%-/"6 -"-$%(,6 [2, 3, 8, 9]. 

I-&#)&'(" &,4!,)+%&"<(" "&&#),>"#&-

&#0# $%6&#+#0"1%-/#0# " $%6&"1%-/#0# !,3)"-

$"< #$!,-+" - 91%$#( (,/!#4!#0&#3, <)+<:$-<: 

– -#37,&"% $%6&#+#0"2 4%!%!,*#$/" (,--

+"1&'6 -%(<& " 4!#79/$#) "3 &"6 - 9+91?%&-

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

#*9-+#)+%&&'(" "-4#+83#),&"%( $!,7">"#&-

&'6 " &%$!,7">"#&&'6 A"3"1%-/"6, $%4+#-

)'6, -"+#)'6, /,$,+"$"1%-/"6 (6"("1%-/"6 " 

*"#$%6&#+#0"1%-/"6) -4#-#*#); 

– !,3!,*#$/, &,91&'6 #-&#) ./-$!93"#&-

&'6 4!#>%--#) " $%6&#+#0"2 - "6 "-4#+83#),-

&"%(; 

– !,3!,*#$/, $%#!%$"1%-/"6 4!"&>"4#) 

-#37,&"< &#)'6 ./#&#("1&'6 $%6&#+#0"2 " 

*"#+#0"1%-/" 4#+&#>%&&'6 )"7#) 4!#79/$#), 

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

# 4"$,&"", - >%+8: #*%-4%1%&"< !,3+"1&'6 

0!944 &,-%+%&"< !,3&##*!,3&'(" -*,+,&-"-

!#),&&'(" 4";%)'(" 4!#79/$,(". 

 

9,2$-)2:-) 

1. @/&#>1#$, F.C. D/03/<#(+/ ()*"#1#9'' 

!.3)4#$ 8:"+='#"/15"#9# "/0"/-)"'2 ! !'"-

<'#('-)!+'& +#&.1)+!#&: 4'!. ... +/"4. ()*". 

"/:+: 05.18.06 / F.C. @/&#>1#$. – G., 2008. 

2. @+#36+'", F.E. H)*"#1#9'2 .#1:-)"'2 ' 

.3'&)")"'2 +:./?'3#$/""%* ?'3#$%* .3#-

4:+(#$ ! #.('&/15"%& !#!(/$#& ?'3"#+'!-

1#("%& !#!(/$#& BEIJ: 4'!. ... +/"4. ()*". 

"/:+: 05.18.06 / F.E. @+#36+'". – G., 2004. 

3. @#"'", @.F. @#$)3;)"!($#$/"') ()*-

"#1#9'' 3/8'"/='' .#4!#1")-"%* &/!)1 "/ 

#!"#$) 3/03/<#(+' ,+!.3)!!-&)(#4/ #.3)4)-

1)"'2 !#4)3?/"'2 !$#<#4"%* ?'3"%* +'-

!1#(: 4'!. ... +/"4. ()*". "/:+: 05.18.06 / @.F. 

@#"'". – J3/!"#4/3, 2009. 

4. H%3!'"/, F.C. D/03/<#(+/ ?'3#$%* 

.3#4:+(#$ 412 .'(/"'2 3/01'-"%* 93:.. "/-

!)1)"'2: 4'!. ... +/"4. ()*". "/:+: 05.18.06 / 

F.C. H%3!'"/. – G., 2006. 
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5. K)4#3#$/, E.L. D/03/<#(+/ 3)=).(:3 ' 

#=)"+/ .#(3)<'()15!+'* !$#>!($ "'0+#+/1#-

3'>"%* &/>#")0#$ 8:"+='#"/15"#9# "/0"/-)-

"'2 ! .3'&)")"')& 8#!8#1'.'4"%* ' <)1+#-

$%* 4#</$#+: 4'!. ... +/"4. ()*". "/:+: 

05.18.06, 05.18.15 / E.L. K)4#3#$/. – J3/!"#-

4/3, 2005. 

6. K3/"=)$/, H.B. C1'2"') :!1#$'> *3/")-

"'2 !)&2" .#4!#1")-"'+/ "/ !(#>+#!(5 &/!)1 

+ #+'!1)"'6: 4'!. ... +/"4. ()*". "/:+: 05.18.06 

/ H.B. K3/"=)$/. – J3/!"#4/3, 2009. 

7. M/00#, F.F. D/03/<#(+/ '""#$/='#""#> 

()*"#1#9'' .)3)3/<#(+' !)&2" .#4!#1")-"'-

+/ +#"4'()3!+'* !#3(#$: 4'!. ... +/"4. ()*". 

"/:+: 05.18.06 / F.F. M/00#. – J3/!"#4/3, 

2009. 

8. M/.+:", H.N. D/03/<#(+/ ()*"#1#9'' 

.#1:-)"'2 +#"4'()3!+#9# #3)*#0/&)"'()12 '0 

.#4!#1")-"#9# ?&%*/: 4'!. ... +/"4. ()*". "/-

:+: 05.18.06 / H.N. M/.+:". – J3/!"#4/3, 

1999.  

9. M'3#+#324#$/,  .C. D/03/<#(+/ ()*-

"#1#9'' .#1:-)"'2 .'A)$%* <)1+#$%* .3#4:+-

(#$ '0 !)&2" .#4!#1")-"'+/: 4'!. ... +/"4. 

()*". "/:+: 05.18.06 /  .C. M'3#+#324#$/. – 

J3/!"#4/3, 2009. 

10. O)3<'", C.C. L'#*'&'-)!+#) #<#!"#-

$/"') $1'2"'2 ?'3"#+'!1#("#9# !#!(/$/ 

!&)!)> 3/!('()15"%* &/!)1 "/ '* <'#1#9'-)-

!+:6 =)""#!(5 ' #+'!1'()15":6 !(#>+#!(5 
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BASIC DIRECTIONS TO MODERNIZE TECHNOLOGICAL 

PROCESSES IN OIL INDUSTRY 

A.A. Lukin 

 

The article is devoted to the prospects of technological processes development in oil 

industry. The priorities in the field of environmental safety of oil and fat production are 

considered. The main technological processes to be modernized are the production of 

vegetable oils; refining of vegetable oils; fat hydrogenation and transesterification; manu-

facture of margarine and mayonnaise, confectionery, baking and cooking fats; manufac-

ture of food surface-active substances, glycerin, fatty acids and detergents. 
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