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 !""#$%&'() *$+&$") $+%,#,-!.,, %'/($0$1,2'"3,/ &'4,#$* &!5$%) (,-3$6'5,%()/ 6$-

5)*!78,/ "3*!4,( 9(:*,("3$1$ (';%<($1$ #'"%$&$46'(,<. 

 

#$%&'((%$)*+ ,-$./01)1233 ('4)'5%&671+839 $-71:3( 0$)1(%7-1;3 

,/'-)<%2'()<%&':(69 (1$%$%7 ( =>?) (1  (*73($-%; ;'$)%<%:5'(33 (@'%-

/%@%-43A3B'$-1C 91<1-)'<3$)3-1 %&D'-)%7 <1A<1&%)-3 .<37'5'(1 7 )1&/. 1) 

C7/C')$C A(1B3)'/*(%' -%/3B'$)7% $-71:3(, <1&%)1+839 7 .'<3%53B'$-%; 

<':3;' %)-1B-3 :35-%$)3 (%-%/% 22 %). 
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7CA-%$)* ('4)3, 

;F1·$ F/1$) 

G<'5(CC 

@/0&3(1 A1-

/'@1(3C, ; 
./1$). .%7. ./1$). .%7. 

!17/'(3' 

(1$68'-

(3C @1A%;, 
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G0;;1<-

(%' @1A%-

$%5'<:1-

(3', ;
3
/) 

I1A%-

76J 

41-)%<, 

;
3
/;
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KL-G<. 1910 766 832 1,45 5,2 14,98 90,0 74,9 

K& 2194 745 821 1,25 5,4 14,51 116,3 95,5 

E-M; 2213 749 817 1,33 6,37 14,17 110,2 90,0 

 

F'<3%53B'$-3J <':3; <1&%)6 $-71:3( .<37%53) - ('-%)%<%;0 0;'(*-

L'(3+ 39 5'&3)%7, .%,)%;0 2'/'$%%&<1A(%$)* .<3;'('(3C .'<3%53B'$-%J 

,-$./01)1233 5%/:(1 &6)* %&%$(%71(1 .0)'; %2'(-3 )'9(3-%-,-%(%;3B'$-39 

.%-1A1)'/'J, 1 $1; <':3; .'<3%53B'$-%@% %)&%<1 5%/:'( &6)* %.)3;3A3<%-

71( .% %$(%7(6; .%-1A1)'/C;, 91<1-)'<3A0+83; <1&%)0 $-71:3(. F<3 .'-

<3%53B'$-%J %)-1B-' :35-%$)3 3A $-71:3(6 .%51B1 $-71:3((%@% (1$%$1 3A-

;'(C')$C %) ;1-$3;1/*(%J 7 (1B1/' 5% ;3(3;1/*(%J 7 -%(2' .'<3%51 %)-1B-

-3, <1A7371';6J (1.%< 7 )'B'(3' ,)%@% :' .'<3%51 3A;'(C')$C %) ;3(3;1/*-

(%@% 5% ;1-$3;1/*(%@%. N1<1-)'<3$)3-1 <1&%)6 5%&671+839 $-71:3(, <1&%-

)1+839 7 <':3;' .'<3%53B'$-%J %)-1B-3, .<37'5'(1 7 )1&/. 2. H%:(% 73-

5')*, B)% 5'&3) $-71:3( .% :35-%$)3 $%$)17/C') 8,1 ;3/$0) .<3 7<';'(3 <1&%-
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)6 $-71:3(6 155 B/;'$, ).'. %-%/% 5 B/$0). F<3 ,)%; 7 $-71:3(6 $.08'(6 

=>? $ 76$%-%J .<%3A7%53)'/*(%$)*+, ).'. .% %)(%L'(3+ - %&%<05%71(3+ 

,)3 $-71:3(6 ;%:(% 0$/%7(% -/1$$34323<%71)* -1- (3A-%5'&3)(6'. 
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6+.+*/!.&)/&*+ /!-4"#"$&(!)*"$" .!7&8+ .+9"/5  

0!.&"1&(!)*"$" %"41+ )*3+7&4 

E3.%<1A-

;'< 

"%/3B'$)7% 

$-71:3(, % 

!'&3) .% 

:35-%$)3, 

;
3
/$0) 

!3(1;3B'-

$-3J 0<%7'(* 

 53(*, ; 

O1&%J(%' 

517/'(3' 

PA1&*, HF1

P<';C <1-

&%)6, B/;'$

P<';C (1-%-

./'(3C, B/;'$ 

=>?-18 21,4 0,2–15,3 1014–1069 6,74–12,41 1–360 12–719 

=>?-25 23,2 0,2–16,5 912–1700 5,01–10,53 4–540 180–716 

=>?-30 23,2 2,2–16,7 787–1508 5,25–11,74 16–480 96–704 

=>?-45 1,8 4,3 1304 10,03 14 226 

=>?-50 14,3 1,8–34,1 619–1409 6,52–13,84 14–360 360–706 

=>?-60 14,3 3,4–21,0 828–1400 5,30–11,57 12–360 180–675 

=>?-125 1,8 23,8 1351 8,6 18 540 

:.!14!! '4+(!4&! 8,1 1226 8,54 155 521 

*  53( – ;1-$3;1/*(%' A(1B'(3' 53(1;3B'$-%@% 0<%7(C 7 -%(2' .'<3%51 %)&%<1; PA1& – A1&%J(%' 517-

/'(3' .<3  53(. 

 

#$(%7(6; )'9(%/%@3B'$-3; .1<1;')<%;, %) -%)%<%@% A173$C) 0$/%73C 

<1&%)6 5%&671+8'@% %&%<05%71(3C, C7/C')$C 7'/3B3(1 A1&%J(%@% 517/'(3C 

7 5%&671+839 $-71:3(19, 1 A(1B3), 3 (%<;1 %)&%<1 3A (39 [1]. G<'5('' A(1-

B'(3' A1&%J(%@% 517/'(3C 5/C $-71:3(  (*73($-%@% ;'$)%<%:5'(3C, <1&%-

)1+839 7 <':3;' .'<3%53B'$-%J %)-1B-3, $%$)17/C') 8,54 HF1. 

P <1&%)' [1] 51')$C %.<'5'/'(3' -<3)3B'$-%@% A1&%J(%@% 517/'(3C 

PA1&.-<, 91<1-)'<3A0+8'@% <1&%)0 5%&671+8'J $-71:3(6 .<3 .'<3%53B'$-%J 

,-$./01)1233. PA1&.-< – 517/'(3', .<3 -%)%<%; 5'&3) $-71:3(6 .% ('4)3 C7/C-

')$C ;1-$3;1/*(% 7%A;%:(6; (.%)'(231/*(6J 5'&3)). F<3 $(3:'(33 A1&%J-

(%@% 517/'(3C 7 $-71:3(' (3:' PA1&.-< .<%3$9%53) 3()'($37(%' 765'/'(3' 

@1A1 3A ('4)3, %&D'; -%)%<%@% $)1(%73)$C A(1B3)'/*(6;, B)% .<37%53) - %@-

<1(3B'(3+ .<3)%-1 ('4)3 7 $-71:3(0: 

 3 (1$
A1&.-< (

./

3,5 68,33 10
P

P !
P

 
! " # , (1) 

@5' !( – @1A%76J 41-)%< $-71:3(6, ;3/); "(1$ – 517/'(3' (1$68'(3C ('4)3 

@1A%;, HF1; "./ – )'-08'' ./1$)%7%' 517/'(3' 7 $-71:3(', HF1. 

#2'(-1 <'A0/*)1)%7 <1$B')%7 .% (1) 5/C $-71:3(  (*73($-%@% ;'$)%<%:-

5'(3C, <1&%)1+839 7 <':3;' .'<3%53B'$-%J %)-1B-3, .<37'5'(1 7 )1&/. 3. 
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E1&/321 3 

;+)0.!1!#!4&! )*3+7&4 (%) 0" 3!#&(&4!  '+9. *. 

Q1$.<'5'/'(3' $-71:3( .% )3.%<1A;'<1; (1$%$1, % 
F1<1;')< 

=>?-18 =>?-25 =>?-30 =>?-45 =>?-50 =>?-60 =>?-125 
R)%@% 

"A1& < "A1&.-< 83,3 84,6 61,5 – 75,0 75,0 100,0 75,0 

"A1& S "A1&.-< 16,7 15,4 38,5 100,0 25,0 25,0 – 25,0 

 

F% 51((6; )1&/. 3 735(%, B)% 75 % $-71:3( <1&%)1+) $ A1&%J(6;3 

517/'(3C;3 (3:' -<3)3B'$-39, ).'. 7 $-71:3(19 .<%3$9%53) 3()'($37(%' 76-

5'/'(3' @1A1 3A ('4)3 7 .<3A1&%J(%J A%(' ./1$)1. F<3 )1-39 517/'(3C9 7%A-

;%:(% )1-:' .%/(%' 3/3 B1$)3B(%' $;6-1(3' )<'83( 7 ,)%J A%('. 

!/C 25 % .'<3%53B'$-39 5%&671+839 $-71:3( ("A1& S "A1&.-<) $/'50') 

<1$$;%)<')* 7%A;%:(%$)* .'<'7%51 (1 .%$)%C((6J <':3; %)-1B-3 :35-%$)3. 

P )1&/. 4 .<37'5'(6 A(1B'(3C 517/'(3J, 91<1-)'<3A0+839 <1&%)0 $-71:3( 

$ "A1& S "A1&.-<. 

E1&/321 4 

<"*+'+/!#& .+9"/5 )*3+7&45 0.&  '+9 =  '+9.*.  

#&D'-) "A1&.-<, HF1 "A1&, HF1 "A1&.<12=0,75·"(1$, HF1 "(1$, HF1 

KL 9,12 10,04 11,23 14,98 

K& 9,44 11,13 10,79 14,39 

E-M; 10,26 11,91 10,77 14,36 

 

RA )1&/. 4 $/'50'), B)% A1&%J(%' 517/'(3' 7 5%&671+839 $-71:3(19 

 (*73($-%@% ;'$)%<%:5'(3C A(1B3)'/*(% (3:' 517/'(3C (1$68'(3C ('4)3 

@1A1, 1 5/C ./1$)1 KL – (3:' <123%(1/*(%@%. 

F<3 "A1&.<12 T "A1& T "(1$, $%@/1$(% [1], 7%A;%:(1 5/3)'/*(1C ,-$./01)1-

23C $-71:3( 7 ('.<'<67(%; <':3;' &'A %$/%:('(3J. F%)'(231/*(6J (;1--

$3;1/*(6J) 5'&3) .<3 ('.<'<67(%J %)-1B-' 5/C $-71:3( $ "A1& S "A1&.-< ($;. 

)1&/. 2) ;%:(% <1$$B3)1)* [2]: 

 Q.%) = #.<%5 · ("./ – "A1&.-<). (2) 

E1-3; %&<1A%;, 5/C $-71:3(, 7 -%)%<69 "A1& < "A1&.-<, ('%&9%53;% .<%-

7'5'(3' 5%.%/(3)'/*(69 3$$/'5%71(3J .% 3A0B'(3+ 53(1;3-3 -%,44323'(-

)%7 .<3)%-1. !/C $-71:3(, 91<1-)'<3A0+839$C "A1& S "A1&.-<, <'-%;'(50')$C 

.<%7'$)3 %.)3;3A123+ 3 .'<'7%5 39 7 <':3; ('.<'<67(%J %)-1B-3 3 .%5%&-

<1)* 5/C (39 (1$%$(%' %&%<05%71(3' $ 0B')%; 0$/%73J ,-$./01)1233 $-71:3( 

)1-3; %&<1A%;, B)%&6 (' 5%.0$)3)* $(3:'(3C A1&%J(%@% 517/'(3C (3:' 7'-

/3B3(6 -<3)3B'$-%@% A1&%J(%@% 517/'(3C. 
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:0&)"* #&/!.+/2.5 

1. H38'(-% R.E. G-71:3((1C 5%&6B1 ('4)3: 0B'&. .%$%&3' 5/C 70A%7. – 

2-' 3A5., 3$.<. – H.: ?'4)* 3 @1A, 2007. – 826 $. 

2. U<)';*'7 P.?., R&<1@3;%7 I.O., R71(%7 U.R. R(:'('<(6' <1$B')6 

.<3 <1A<1&%)-' ('4)C(69 ;'$)%<%:5'(3J. – E. 1: G-71:3(1 – .<%;6$/%76J 

$&%< – FF!. – H.: ?'4)'@1A)'9(%/%@3C UV, 2004. – 416 $. 
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