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 !" 621.643 

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

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

2+,&1!3(&4!$%&' 5(&0!"$&1!1 

(01020 03405 1'!615!789'485  

9 4:;59<= 60>7'= '960(0 8;?4<= @010A 

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

(!-*(+-),1!",& !-5!67*#$+*#""#4# .#)(8*,& !1*#2#$,67"8' 9#(#4. 

:#6;/+"8 9,55+(+"<,!67"8+ ;(!1"+",&, .#01#6&=%,+ 2!*+2!*,/+-), 

#$>&-",*7 .(,/,"; #$(!0#1!",& 2#(#0#$#3"#3 *(+%,"8 1 ";6+18' #*-

2+*)!' !1*#2#$,67"#3 9#(#4,. 

 

 !"#$%&$ '!(%): 2#(#0#$#3"#+ (!-*(+-),1!",+, )(,#.(#<+--8, 

)#(.;-);6&("#+ ,06;/+",+, (!9,#<,#""#-*+.6#1#3 $!6!"-, "!-8.7, 18-

+2)!.  
 

#$%&'(%)* +,--.% /0 ())1%+/2,-(*3 21(*-(* 45(5/+-.3 6,78/-

5/2 4/7,9.2,&8, :8/ 2 ;/))(( ) %< )=5/2.$( 71($,8(:%)7($( =)1/2(*$( 

85%'(-. 2 ,)6,1>8/0%8/--.3 4/75.8(*3 *21*&8)* /)-/2-.$ (9 -,(0/-

1%% 9-,:($.3 6,78/5/2, 2.9.2,&'(3 45%?+%25%$%--/% 5,95=@%-(% +/-

5/?-.3 7/-)85=7A(B. C 9,2()($/)8( /8 +/5/?-/-71($,8(:%)7/B 9/-. 

5,)4/1/?%-(* ,28/$/0(1>-/B +/5/D( +/1* E8/D/ +%6%78, 7/1%01%8)* /8 

40 +/ 80 % /8 /0'%D/ 7/1(:%)82, +%6/5$,A(B 4/75.8(*. F1,D/+,5* )2/-

%$= D5,-(:-/$= 4/1/?%-(& $%?+= ,8$/)6%5/B ( -(?%1%?,'($( )1/*$( 

)%9/--/D/ 45/$%59,-(* ( /88,(2,-(* D5=-8/2 9%$1*-/D/ 4/1/8-, 2%53-(B 

)1/B 4/75.8(* (9 ,)6,1>8/0%8/-, *21*&8)* -,(0/1%% 8%5$/+(-,$(:%)7( 

,78(2-.$ )1/%$. C -<$ 45/()3/+*8 (-8%-)(2-.% 45/A%)). 8%41/$,))/-

/0$%-,, 2.92,--.% 5%97($( (9$%-%-(*$( 8%$4%5,8=5 2 4%5%3/+-.B 4%-

5(/+ ( )/1-%:-.$ 9($-($ +-<$, 6,9/2.$( 45%25,'%-(*$( 2/+., )='%-

)82%--.$( (9$%-%-(*$( 21,?-/)8( 2 8%1% +/5/?-/B 7/-)85=7A(( 2 D/-

+/2/$ A(71% ( 45( $-/D/1%8-%B E7)41=,8,A(( ,28/$/0(1>-/B +/5/D(. 

G%9/--/% 45/$%59,-(% ( /88,(2,-(% +/5/?-/B 7/-)85=7A(( ,28/-

$/0(1>-.3 +/5/D *21*&8)* /)-/2-.$( 75(/45/A%)),$( ( )2*9,-. ) 45%-

25,'%-(*$( E-%5D(( ( 2%'%)82, 2 /0H<$% 4/5/+.. C -,)8/*'%% 25%$* 

5,))$/85%-(% E8(3 45%25,'%-(B 45/2/+(8)* -, 0,9% /)-/2-.3 4/1/?%-(B 

8%5$/+(-,$(7( ( 8%41/6(9(7(, ())1%+=&8)* 4,5,$%85. 2-=85%--%D/ 

( 2-%@-%D/ E-%5D//0$%-, (8%41//0$%-,) 2 45/$%59,&'(3 ( /88,(2,&'(3 
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)()8%$,3. I5( E8/$ (92%)8-/, :8/ /)-/2-.$( ()8/:-(7,$( 2-%@-%D/ 

E-%5D%8(:%)7/D/ 2/9+%B)82(* -, 9%$-=& 4/2%53-/)8> *21*&8)*: 1=:()8,* 

E-%5D(* G/1-A, ( 92<9+; 7/54=)7=1*5-/% (91=:%-(% D/5*:(3 7/)$(:%)7(3 

8%1; D5,2(8,A(/--.% 2/9+%B)82(* 7/)$(:%)7(3 8%1, )%9/--.% ( )=8/:-.% 

7/1%0,-(* 8%$4%5,8=5., ,8$/)6%5-.% /),+7( ( +5. 

J-%5D(*, 45(/05%8,%$,* 4/2%53-/)8>& K%$1( 9, ):%8 2-%@-(3 

()8/:-(7/2, $/?%8 0.8> 5,)):(8,-, 4/ 5,9-/)8( $%?+= 7/5/87/2/1-/-

2/B 5,+(,A(%B, 4/D1/',%$/B 4/2%53-/)8>&, ( +1(--/2/1-/2.$ E6-

6%78(2-.$ (91=:%-(%$ 9%$-/B 4/2%53-/)8(, ($%-=%$/B 5,+(,A(/--

-.$ 0,1,-)/$ 4/+)8(1,&'%B 4/2%53-/)8( (R). 

I5(/05%8,%$,* 4/+)8(1,&'%B 4/2%53-/)8>& K%$1( E-%5D(* 

85,-)6/5$(5=%8)* 2 8%41/2=& ( 5,)3/+=%8)* -, 8=50=1%-8-.B 8%41/-

/0$%- ) ,8$/)6%5/B (?), -, ()4,5%-(% 21,D( ) 4/+)8(1,&'%B 4/2%53-

-/)8( 2 ,8$/)6%5=, 45/(92%+%-(% )75.8/B 8%41/8. ()4,5%-(* (L) -, 

7/1(:%)82/ ()4,5(2@%B)* 21,D( (@) ( -, 8%41//0$%- ) 4/+)8(1,&'($( 

4/5/+,$( (A). K, /45%+%1%--.B 45/$%?=8/7 25%$%-( (-,45($%5, 9, 4/-

1=D/+(%) =5,2-%-(% 8%41/2/D/ (1(, 8/:-%%, 5,+(,A(/--/-8%41/2/D/ 0,-

1,-), 4/+)8(1,&'%B 4/2%53-/)8( $/?%8 0.8> 45%+)8,21%-/ 2 2(+% 

 .R P LE B ! !   (1) 

I5/A%)) 4%5%+,:( 8%41, (A) /8 4/+)8(1,&'%B 4/2%53-/)8( 2 -(-

?%1%?,'(% D5=-8. ( -,/0/5/8 /)='%)821*%8)* D1,2-.$ /05,9/$ ) 4/-

$/'>& 7/-+=78(2-/D/ ($/1%7=1*5-.B 4%5%-/) 8%41, 2 /+-/5/+-.3 

)41/@-.3 )5%+,3, 5%,1(9=&'(B)* 9, ):%8 8%41/45/2/+-/)8( D5=-8/2) 

( 7/-2%78(2-/D/ $%3,-(9$/2 (4%5%+,:, 8%41, /)='%)821*%8)* 2%'%)8-

2/$, 4%5%$%',&'($)* 4/ 4/5,$, 4=)8/8,$, 85%'(-,$ 4=8%$ 7/-2%7-

A(( 2/+., D,9/2, 2/+*-/D/ 4,5, ( +5.). L%41/4%5%-/) 9, ):%8 7/-2%7A(( 

2 %)8%)82%--.3 =)1/2(*3 /7,9.2,%8)* 2%)>$, /'=8($.$ 45( 6(1>85,-

A(( )2/0/+-/B 2/+. 4/ 4/5,$ ( 85%'(-,$. 

M)-/2-.$ 9,7/-/$, /4().2,&'($ 7/-+=78(2-.B 4%5%-/) 8%41, 

2 )7,1>-.3 ( +()4%5)-.3 4/5/+,3, )1=?(8 9,7/- N=5>%, 7/8/5.B +1* 

=)8,-/2(2@%D/)* 8%41/2/D/ 4/8/7, Q 9,4().2,%8)* 2 2(+% 

 grad( ),Q t "# $   (2) 

D+% #  – 7/E66(A(%-8 8%41/45/2/+-/)8(, =+ )7a C#  $ $ % ; ! – 7/E66(A(-

%-8 8%$4%5,8=5/45/2/+-/)8(; =+C  – =+%1>-,* 8%41/%$7/)8(; )7%  – 41/8-

-/)8> )7%1%8, D5=-8,. 
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C )%9/--/45/$%59,&'(3 D5=-8,3 +%1/2/D/ )1/* +/5/?-/B 7/-)8-

5=7A(( 45( 4%5%3/+% (9 8,1/D/ )/)8/*-(* 2 $<591/% 7/E66(A(%-8 8%$-

4%5,8=5/45/2/+-/)8( $,8%5(,1, 7,?+/D/ )1/* )='%)82%--/ 2/95,)8,%8, 

4/)7/1>7=  

 O1>+, P 4,0O2/+..  (3) 

L%41/45/2/+-/)8> ?% D5=-8, 9%$1*-/D/ 4/1/8-, 45( 4%5%3/+% %% 

(9 8,1/D/ )/)8/*-(* 2 $%591/%, -,/0/5/8, =$%->@,%8)*, 4/)7/1>7= 

 G=+(1>+,) = 0,5G=+ (2/+.).  (4) 

I5( /8)=8)82(( 2-=85%--(3 ()8/:-(7/2 8%41, 2 /+-/5/+-/B )()-

8%$% /+-/$%5-/% 8%$4%5,8=5-/% 4/1% 4/ D1=0(-% ' ( 2/ 25%$%-( Q /4(-

).2,%8)* =5,2-%-(%$ 8%41/45/2/+-/)8( (=5,2-%-(% N=5>%): 

 
2 2( , ) / / .t x t x& ' &'  ( $& &   (5) 

C )1=:,% 45/$%59,-(* ( /88,(2,-(* $,8%5(,1, )1/%2 +/5/?-/B 

7/-)85=7A(( (D5=-8,), 7/D+, 2 -%$ 2/9-(7,&8 2-=85%--(% ()8/:-(7( 

8%41,, =5,2-%-(% 8%41/45/2/+-/)8( )='%)82%--/ =)1/?-*%8)*. 

I5( 9,$%59,-(( 2/+. 2 D5=-8,3 -% 8/1>7/ 5%97/ )7,:7//05,9-/ 

(9$%-*&8)* )2/B)82, ),$(3 D5=-8/2, -/ ( =2%1(:(2,%8)* /0H<$ $<59-

1/D/ D5=-8,, 45(:%$, 7,7 45,2(1/, -%5,2-/$%5-/. 

#9 5%9=1>8,8/2 E7)4%5($%-8,1>-.3 ())1%+/2,-(B )1%+=%8, :8/ 

5/)8 85%'(- ( 5,9=41/8-%-(% )%9/--/45/$%59,&'%D/ D5=-8, ($%&8 

$%)8/ 0/1>@%B :,)8>& 45( %D/ 4%5%3/+% 2 82%5+/$%591/% )/)8/*-(%, 

45( E8/$ 9,$%59@(B +%1/2/B )1/B D5=-8, 9%$1*-/D/ 4/1/8-, )4/)/0%- 

5,0/8,8> 7,7 41(8,, 5,)45%+%1** +,21%-(* -, -%7/8/5=& 41/',+>. I/-

1=:%--.% +,--.% )2(+%8%1>)82=&8 / 8/$, :8/ +%6/5$,A(( 5,9=41/8-

-%-(* +%1/2/D/ )1/* +/5/?-/B 7/-)85=7A(( -,:(-,&8 5,92(2,8>)* 45( 

6/5$(5/2,-(( 2 8/1'% D5=-8, 9%$1*-/D/ 4/1/8-, 85%'(- 45%($='%-

)82%--/ -,71/--/B ( D/5(9/-8,1>-/B /5(%-8,A(*$(. 

C )2*9( ) 8%$ :8/ ,28/$/0(1>-.% +/5/D( 45/1/?%-. 4/ 4%5%)%:<--

-/B $%)8-/)8(, 8.%. ($%&8)* 2.%$7( ) D5=-8/$, -,3/+*'($( 2 %)8%)82%--

-/$ )/)8/*-(( ( -,).4( ) D5=-8/$ -,5=@%--/B )85=78=5..  :,)8/7 ,2-

8/$/0(1>-/B +/5/D(, 45/3/+*'(B :%5%9 2.%$7=, 2 4%5(/+ 8,*-(* )-%D, 

9,4/1-*%8)* 8,1.$( ( +/?+%2.$( 2/+,$( ( 4/+ 2/9+%B)82(%$ )/1-%:-/B 

5,+(,A(( ( 4/1/?(8%1>-/B 8%$4%5,8=5. 8/1>7/ -, 4/2%53-/)8( ,)6,1>-

8/0%8/--/D/ 4/75.8(* (9$%-*%8 2/+-/-8%41/2/B 0,1,-) 2 8%1% 2)%B +/-

5/?-/B 7/-)85=7A((. C 5%9=1>8,8% E8/D/ )-,0?,%8)* 21,D/B D1(-()8.B 
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D5=-8, -,3/+*'(B)* 2 %)8%)82%--/$ )/)8/*-((, :8/ /0%)4%:(2,%8 (-8%--

)(2-/% %D/ 45/$%59,-(% 2 8%:%-(% 4%5%3/+-/D/ 4%5(/+, (9($, – 2%)-,, 

/)%-> – 9($,) ( /88,(2,-(%-45/$%59,-(% 2 8%:%-(( )=8/7 2 2%)%--(B 4%-

5(/+ (+-<$ – /88,(2,-(%, -/:>& – 45/$%59,-(%). R1=0(-, )%9/--/D/ 45/-

$%59,-(* D5=-8, 2.%$7( 9-,:(8%1>-/ 45%2.@,%8 D1=0(-= 45/$%59,-(* 

D5=-8, ) -,5=@%--/B )85=78=5/B, 7/8/5,* ()4/1>9=%8)* 2 -,).4( +/5/?-

-/B 7/-)85=7A(( ( )/)8,21*%8 /7/1/ 20 )$. S%$ -%/+-/5/+-%% =41/8-%- 

D5=-8 -,).4( ( :%$ 2.@% (3 21,?-/)8>, 8%$ 0/1>@% 5,9-(A, 2 D1=0(-,3 

45/$%59,-(* 4/ )5,2-%-(& ) D5=-8/$ 2.%$7(. 

C 5%9=1>8,8% 1,0/5,8/5-.3 /4.8/2 0.1/ =)8,-/21%-/, :8/ 8%$4%-

5,8=5, -,:,1, 9,$%59,-(* D5=-8, -,).4( )/)8,21*%8 0 °G, , 2 2.%$7% –  

–0,5 °G, :8/ 2 +,1>-%B@%$ 4/+82%5+(1/)> 45( 4/1%2.3 ())1%+/2,-(*3. 

I/E8/$= $-/D/75,8-/ 4/28/5*&'(B)* 45/A%)) )%9/--/D/ 45/$%59,-(* 

( /88,(2,-(* +/5/?-/B 7/-)85=7A(( 2 $%)8,3 )/45*?%-(* -,).4( ) 2.-

%$7/B 45(2/+(8 7 -%5,2-/$%5-/B =),+7% +,--.3 =:,)87/2 ( 4/*21%-(& 

4/4%5%:-.3 85%'(- ) 5,91(:-.$ @,D/$.  

I5( /+(-,7/2/B 21,?-/)8( ( 41/8-/)8( D5=-8, -,).4( ( 2.%$7( 

7/E66(A(%-8 8%41/45/2/+-/)8( +1* D5=-8, 2.%$7( 2 1,5 5,9, 2.@%, :%$ 

D5=-8, -,).4(. J8($ /0H*)-*%8)* )='%)82%--/% 5,91(:(% 2 8%5$(:%)7/$ 

5%?($% )2*9-.3 45(5/+-.3 ( ) -,5=@%--/B )85=78=5/B D5=-8/2 45( 5,2-

-/B 41/8-/)8(. R5=-8 -,).4( (-8%-)(2-%% -,D5%2,%8)* 2%)-/B ( 1%8/$ 

( 0.)85%% /31,?+,%8)* /)%->& ( 9($/B, )1%+/2,8%1>-/, -,1(:(% (1( /8-

)=8)82(% ?<)87(3 )85=78=5-.3 )2*9%B $%?+= :,)8(A,$( D1(-()8/D/ D5=--

8, )='%)82%--/ )7,9.2,%8)* -, 7/E66(A(%-8,3 4%5%-/), 8%41,. C +,--/$ 

)1=:,% 4%5%+,:, 8%41, 2 D5=-8% 2.%$7( /)='%)821*%8)* /8 :,)8(A. 7 :,)-

8(A% :%5%9 ?%)87(% )2*9(, , 2 -,).4( – :%5%9 41<-7( )2*9-/B 2/+., /02/-

1,7(2,&'(% D1(-()8.% :,)8(A.. T/ 8%41/45/2/+-/)8> $,8%5(,1, )7%1%8, 

2.@% 8%41/2/+-/)8( 2/+., ( 4/E8/$= 7/E66(A(%-8. 8%$4%5,8=5/45/-

2/+-/)8( ( 8%41/45/2/+-/)8( +1* 45(5/+-/D/ D5=-8, 2.%$7( 2)%D+, 2.-

@%, :%$ D5=-8, -,).4( ) -,5=@%--/B )85=78=5/B, 5,2-/B 41/8-/)8(. L,-

7($ /05,9/$, -, =:,)87,3 )/45*?%-(* D5=-8, 9%$1*-/D/ 4/1/8-, ) -,5=-

@%--/B )85=78=5/B ( D5=-8,, -,3/+*'%D/ 2 %)8%)82%--/$ )/)8/*-((, 5,)-

45/)85,-%-(% 8%41, ( 21,D( 2 45(5/+-/$ D5=-8% 45/()3/+(8 0.)85%%, :%$ 

2 D5=-8% ) -,5=@%--/B )85=78=5/B. I5(:<$ 2 D1(-()8.3 D5=-8,3 )7/5/)8> 

5,)45/)85,-%-(* 4/8%-A(,1/2 8%41, 2.@% )7/5/)8( 5,)45/)85,-%-(* 4/-

8%-A(,1/2 21,D(. G1%+/2,8%1>-/, 2 D5=-8,3 ) -,5=@%--/B )85=78=5/B /8-

-/)(8%1>-,* )7/5/)8> 5,)45/)85,-%-(* 21,D( 4/ /8-/@%-(& 7 )7/5/)8( 

5,)45/)85,-%-(* 8%41, 2.@%, :%$ 2 45(5/+-/$ D5=-8%. 
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;%D=1*5-.% -,01&+%-(* 9, (9$%-%-(%$ 8%$4%5,8=5-/D/ 5%?($, 

-, /4.8-/$ =:,)87% ,28/$/0(1>-/B +/5/D( 2 8%:%-(% +2=3 4/1-.3 1%8 

4/92/1(1( /45%+%1(8>, :8/ D1=0(-, 45/$%59,-(* D5=-8, 2.%$7( 0/1>-

@%, :%$ D5=-8, ) -,5=@%--/B )85=78=5/B -,).4(. R1=0(-. 45/$%59,-

-(* =7,9,--.3 D5=-8/2 45(2%+%-. 2 8,01(A%. 

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

5)%2/("56$$ %& "7&2/5+ 2)'(-3+%$- %&28'$ 2 18+*5)4 

2010 D. 2011 D. J1%$%-8 

+/5/D( WD5=-8,, 

% 

W/WL T9,$%5, °G B45/$%9, $ WD5=-8,, 

% 

W/WL T9,$%5, °G B45/$%9, $ 

T,).4> 27,6 0,63 –0,26 1,63 31,2 0,70 –0,17 1,56 

C.%$7, 26,5 0,60 –0,35 1,80 23,9 0,57 –0,46 1,80 
 

C 4%52.B 9($-(B 4%5(/+ (2010 D.) 5,9-(A, 2 D1=0(-% 45/$%59,-(* 

D5=-8, 2.%$7( ( -,).4( )/)8,21*%8 17 )$, , 2/ 28/5/B 9($-(B )%9/- 

(2011 D.) 5,9-(A, =?% )/)8,2(1, 24 )$. I/1=:%--.% 5%9=1>8,8. 4/+82%5-

?+,&8, :8/ 2 $,))(2% +%1/2/D/ )1/* +/5/?-/B 7/-)85=7A(( 45/()3/+(8 

75=D1/D/+(:-,* ( -%45%5.2-,* 8%41/4%5%+,:, $%?+= :,)8(A,$( D1(-(-

)8/D/ D5=-8,. MA%-(2,* 5/1> 21,?-/)8( ( 41/8-/)8( D5=-8, -,).4( -, 

D1=0(-= )%9/--/D/ 45/$%59,-(*, )1%+=%8 /8$%8(8>, :8/ /0'%% 4/2.@%-(% 

21,?-/)8( 45/$%59,&'%D/ D1(-()8/D/ D5=-8, =$%->@,%8 D1=0(-= )%9/--

-/D/ 45/$%59,-(* 9, ):<8 )75.8/B 8%41/8. 1>+//05,9/2,-(*. 

",7 0.1/ +/7,9,-/ )/2%8)7($ =:<-.$ C.#. N<+/5/2.$, 7/E66(-

A(%-8 8%41/45/2/+-/)8( D5=-8, =2%1(:(2,%8)* 4/ $%5% 5/)8, 41/8-/)8( ( 

21,?-/)8( 4/)1%+-%D/. M+-,7/ 45( 21,?-/)8( D5=-8, -,5=@%--/B )85=7-

8=5., 5,2-/B 33 %, %D/ 7/E66(A(%-8 8%$4%5,8=5/45/2/+-/)8( /)8,%8)* 

-(?%, :%$ = 45(5/+-/D/ D5=-8,, ($%&'%$= 21,?-/)8> 28 %. "/E66(A(-

%-8 21,D/45/2/+-/)8( = 45(5/+-/D/ D5=-8, 2)%D+, 2 1,22 5,9, 2.@%, :%$ 

= D5=-8, ) -,5=@%--/B )85=78=5/B.  

I/*21%-(% $/5/9/0/B-.3 85%'(- -, 4/2%53-/)8( ,28/$/0(1>-/B 

+/5/D( ) ,)6,1>8/0%8/--.$ 4/75.8(%$ 45%+)8,21*%8 )/0/B )1/?-.B 

8%5$/+(-,$(:%)7(B 45/A%)), 45/8%7,&'(B 2 -%/+-/5/+-/B 7,4(11*5-

-/-4/5()8/B )5%+%. K,+,:, / 45/8%7,-(( E8/D/ 45/A%)), *21*%8)* /+-/B 

(9 -,(0/1%% )1/?-.3 9,+,: $,8%$,8(:%)7/B 6(9(7(. M)-/2-/B 85=+-/-

)8>& 5%@%-(* =7,9,--/B 9,+,:( *21*%8)* -%/03/+($/)8> =:%8, (9$%-

-%-(* ,D5%D,8-/D/ )/)8/*-(* ( 8%41/6(9(:%)7(3 3,5,78%5()8(7 )5%+., 

2 5%9=1>8,8% :%D/ 9,+,:, )8,-/2(8)* -%1(-%B-/B. "5/$% 8/D/, 45( 45/-

$%59,-(( ( /88,(2,-(( /+-/25%$%--/ ) (9$%-%-(%$ 8%$4%5,8=5-/D/ 

4/1* ($%%8 $%)8/ $,))/4%5%-/), 2.92,--.B 4%5%$%'%-(%$ 21,D(. 
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T,1(:(% 2/9$/?-/)8%B 45/$%59,-(* D5=-8/2 2 /)-/2,-(( +/5/?-

-/B 7/-)85=7A(( 2.9.2,%8 -%+/4=)8($.% /),+7( 45( /88,(2,-((, 4=-

:%-(%, /05,9/2,-(% -,1%+%B, $/5/9/0/B-/% 5,)85%)7(2,-(% ( 75(/D%--

-.B -,4/5. J8( 45/A%)). $/D=8 0.8> )1%+)82(%$ D(+5/(9/1(5=&'%D/ 

+%B)82(* 9,$%59@%D/ D5=-8,, 45(2/+*'%D/ 7 4%5%=21,?-%-(& D5=-8/2 

)%9/--//88,(2,&'%D/ )1/*, ( 6/5$(5=%$/B 8,1/B 9/-. 2 $%)8,3 )/-

45*?%-(* -,).4( ) 2.%$7/B.  

G/D1,)-/ 45/2%+<--.$ E7)4%5($%-8,1>-.$ ())1%+/2,-(*$ -, 

D5,-(A% )/45(7/)-/2%-(* 45(5/+-/D/ D5=-8, ( D5=-8, ) -,5=@%--/B 

)85=78=5/B )='%)82=%8 )7,:<7 21,?-/)8( D1(-()8/D/ D5=-8,. !1* )1=-

:,* )2*9-/D/ 4%5%-/), 21,D( 2 $%)8,3 )/45*?%-(* -,).4( ) 2.%$7/B -, 

/)-/2,-(( =5,2-%-(* U,41,), (6) 4/1=:($ )()8%$= +2=3 +(66%5%-A(-

,1>-.3 =5,2-%-(B – +1* D5=-8, 2.%$7( (-%-,5=@%--,* )85=78=5,) 

( D5=-8, -,).4( ) -,5=@%--/B )85=78=5/B, =41/8-<--/D/ +/ 7/E66(-

A(%-8, =41/8-%-(*: 

 2 2 .
m

k k t
c

&) *
 + )! +

&'
  (6) 

!1* D5=-8, 2.%$7( 2.5,?%-(% 0=+%8 ($%8> 2(+ 

 

, - , - , -

, - , -

2 2 2

2 2

2 2

2 2

, , , , , ,

, , , ,
.

m

' z x z x z
k

x z

t x z t x z
k

c x z

. /& ) ' & ) ' & ) '
 ! !0 1

&' & &2 3
. /& ' & '*

! !0 1
& &2 3

  (7) 

!1* =41/8-<--/D/ D5=-8, -,).4(  

 

, - , - , -

, - , -

2 2 2

2 2

2 2

2 2

, , , , , ,

, , , ,
.

m

' z x z x z
k

x z

t x z t x z
k

c x z

4 4 4. /& ) ' & ) ' & ) '
4 ! !0 1

&' & &2 3
4 4. /& ' & '4*4! !0 14 & &2 3

  (8) 

T,:,1>-.% =)1/2(*: 

 

, - , -
, - , -
, - , -
, - , -

1

1

2

2

, , ,
45( 0; 0;

, , , const

, , ,
45( 0; 0.

, , , const

x z o x z
x z

t x z o x z

x z o x z
' z

t x z o x z

)  5 6
778 9 9: 5  ;

4)  5 6
778 < 9:4  5  ;
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R5,-(:-.% =)1/2(*:  

, - , -0, , 0, ,z z4) ! '  ) " '  – 5,2%-)82/ 4/8%-A(,1/2 4%5%-/), 21,D( 

4/2%53-/)8( )/45(7/)-/2%-(* D5=-8, 2.%$7( ) D5=-8/$ -,).4(. 

, - , -0, , 0, ,t z t z4! '  " '  – 5,2%-)82/ 8%$4%5,8=5 D5=-8, 2.%$7( 

( -,).4( 4/ 4/2%53-/)8( )/45(7/)-/2%-(*. 

 )1/2(* )8,A(/-,5-/D/ ()4,5%-(* 21,D( ) 4/2%53-/)8( 2.%$7( 

( -,).4(: 

, - , - , -, -, , , ,
, , 0;m d c

x o t x o
k c x o

z z

&) ' & '. /
4$ $= ! * !( ) ") '  0 1

& &2 3

, - , - , -, -, , , ,
, , 0.m d c

x o t x o
k c x o

z z

4 4. /& ) ' & '4 44 4 4 4$ $= ! * !( ) ") '  0 1
& &2 3

 

 )1/2(% )8,A(/-,5-/D/ 21,D//0$%-, -, D5,-(A% )/45*?%-(* 2.-

%$7( ) -,).4>&: 

, -, ,
m d

o z
k c

x

&) '. /
$ $=  0 1

&2 3

, -, ,
.m d

o z
k c

x

4. /& ) '4 44 $ $= 0 1
&2 3

 

I/1=:%--.% +(66%5%-A(,1>-.% =5,2-%-(* 4/92/1*&8 $,8%$,8(-

:%)7( /0H*)-(8> 45(:(-= /05,9/2,-(* $/5/9/0/B-.3 85%'(- -, ,)-

6,1>8/0%8/--/$ 4/75.8(( ,28/$/0(1>-.3 +/5/D ( +,&8 2/9$/?-/)8> 

45/,-,1(9(5/2,8> 45/A%)). 21,D/-,7/41%-(*, 2.*)-(8> 29,($-=& 

)2*9> $%?+= 45/A%)),$( ( /45%+%1(8> $%5/45(*8(* 4/ 1(72(+,A(( 

45(:(-. /05,9/2,-(* $/5/9/0/B-/B 85%'(-. 2 -=1%2.3 /8$%87,3 ,2-

8/$/0(1>-.3 +/5/D. 

L,7($ /05,9/$, 2 /8-/@%-(( 8%41/2.3 )2/B)82 D1(-()8/D/ D5=--

8, +%1/2/D/ )1/* )1%+=%8 5,))$,85(2,8> 2.%$7= ( -,).4> 7,7 +2, 5,9-

1(:-.3 6(9(:%)7(3 8%1,, )='%)82%--/ /81(:,&'(3)* +5=D /8 +5=D, 4/ 

)2/($ )2/B)82,$. I/E8/$= +1* =1=:@%-(* 45/:-/)8-.3 3,5,78%5()8(7 

D5=-8, +%1/2/D/ )1/* -%/03/+($. 45/%78-.% 5%@%-(*, 7/8/5.% 0. 

=:(8.2,1( *21%-(% /05,9/2,-(* $/5/9/0/B-.3 85%'(- -, ,)6,1>8/0%-

8/--.3 4/75.8(*3 ,28/$/0(1>-.3 +/5/D. 

9'$2)5 !$/+(&/"(8 

1. C/5/-7%2(: G.!., U,5(/-/2, T.V. N(9(7/-3($(:%)7(% 45/-

A%)). 8%3-/D%--/B E2/1&A(( D5=-8/2. – W.: #9+-2/ WR , 2000. 
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2.  N%+/5/2 C.#. I5/A%)). 21,D/-,7/41%-(* ( $/5/9//4,)-/)8> 

D5=-8/2 2 )85/(8%1>)82%. – C1,+(2/)8/7: #9+-2/ !,1>T##G,1992. 

3. "5(/D%--.% 45/A%)). 2 /)-/2,-(( +/5/D / V.W. F=5D/-=8-

+(-/2 [( +5.] // V78=,1>-.% 45/01%$. ,28/$/0(1>-/D/, ?%1%9-/+/-

5/?-/D/, 85=0/45/2/+-/D/ 85,-)4/58, 2  5,1>)7/$ 5%D(/-%: $,8%5(,-

1. $%?+=-,5. -,=:.-8%3-. 7/-6.; I%5$. D/). 8%3-. =--8. – I%5$>, 2005. – 

G. 16–21. 

4. F=5D/-=8+(-/2 V.W. #))1%+/2,-(% $%3,-(9$, 4=:(-//05,9/-

2,-(* -, ,28/$/0(1>-.3 +/5/D,3 // G/)8/*-(% ( 4%5)4%78(2. 85,-)4/58,, 

/0%)4%:%-(% 0%9/4,)-/)8( +/5/?-/D/ +2(?%-(*: $,8%5(,1. $%?+=-,5. -,-

=:.-8%3-. 7/-6. 7 30-1%8(& ,28/+/5/?-/D/ 6,7=1>8%8, IRL : 2 2 8. L. 2. – 

I%5$>: #9+-2/ I%5$. D/). 8%3-. =--8,, 2010. – G. 24–31. 

5. F=5D/-=8+(-/2 V.W. W/5/9/0/B-.% 85%'(-. -, ,28/$/0(1>-

-.3 +/5/D,3 / #--/2,A(( 2 85,-)4/58-/B 4/1(8(7%. F%9/4,)-/)8> +2(-

?%-(*. M35,-, /75=?,&'%B )5%+.: $,8%5(,1. $%?+=-,5. -,=:.-8%3-. 

7/-6., 4/)2*'%--/B 65-1%8(& I/0%+. )/2%8)7/D/ -,5/+, 2 C%1(7/B 

/8%:%)82%--/B 2/B-%, 28–29 /78*05*: 2 3 8. – L. 3. – I%5$>: #9+-2/ 

I%5$. D/). 8%3-. =--8,, 2010. – G. 41–47. 
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