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<.6. ?'*'-'/'2  7&'!  ,*. @.A. B'!-

*'"'%'2  (9>AC <=> ,*. <.6. ?'*'-
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B'-/+ -+,-'2,4#* B,&',-:* , @--
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&8%/# 3%8",F  $,+8%,#-+'2.

>/0#F, 2 * +#* +,4#/&,F '!,*-

0, 3 F , 3%8",F ,-+#!!#&+8 !(-:F 

/'%#2-'2 -,5F 52!5I+/5 '3-,* ,1 

'/-'2-:F 0'& 1 +#!#; * +#* +,4#-

/&,F , #/+#/+2#--'-- 84-:F /0'/'$-

-'/+#; 7&'!(-,& . J! "'3 %5 &%80-:* 

/'2#+/&,* 84#-:* @.A. B'!*'"'%'-

28, J.A. K#!'-#, D.=. L#+%'2/&'*8, 

L.9. @!#&/ -3%'28 , 3%. 2 60-F "". XX 2. 

-  $ 1# 328F &%80-#;7,F '$% 1'2 -

+#!(-:F )#-+%'2 – <=> ,*. <.6. ?'*'-

-'/'2  , <MND – $:!  '%" -,1'2 -  

/#+( '!,*0, 3 0' * +#* +,&#. A 0'*-

-,*, 4+' 0#%2 5 <'/&'2/& 5 * +#* +,-

4#/& 5 '!,*0, 3  /'/+'5! /( 2 1936 "., 

0% 23 , 0'/!# H+'"' $:! 3!,+#!(-:; 

0#%#%:2. A %538 / 2:52!#-,#* 0'-

$#3,+#!#; , .'%*,%'2 -,#* &'* --

3: -  *#G38- %'3-8I '!,*0, 38, 

2 G-'; )#!(I -'2'"' 32,G#-,5 $:!' 

0%,2!#4#-,# 7&'!(-,&'2 & ,184#-,I 

* +#* +,&, , 3%8",F #/+#/+2#--:F - -

8&, .'%*,%'2 -,# /0#), !,1,%'2 --

-'; /.#%: '$O#-,5 0%#0'3 2 +#!#;, 

/+83#-+'2 281'2, - 84-:F /'+%83-,&'2, 

84,+#!#;.

< +#* +,4#/&'# '!,*0, 3-'# 32,-

G#-,# -#/#+ 2 /#$# /'%#2-'2 +#!(-
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-,& F /''$% 1,+#!(-'/+( , /0'/'$-

-'/+( 3'/+," +( %#7#-,5 1 3 4, 1  

&'%'+&'# 2%#*5. 9'2%#*#-- 5 - 8& , 

+#* -# *#-##, +%#$8#+ -# +'!(&' , -# 

/+'!(&' 2:/'&'; /&'%'/+, 2 % 1%#7#-

-,, 0%'$!#*, /&'!(&' &%'0'+!,2'; , 

*#+'3,4-'; % $'+: 2 % *& F /.'%-

*8!,%'2 --'; 1 3 4,, 2'1*'G-', / 

2:F'3'* 2 3%8",# '$! /+, 1- -,;. 

A 84-:# &'-.#%#-),, 3!5 7&'!(-,-

&'2 «B'!*'"'%'2/&,# 4+#-,5», 0%'2'-

3,*:# -  $ 1# 2#38O,F . &8!(+#+'2 

<=> ,*. <.6. ?'*'-'/'2 : *#F -,&'-

* +#* +,4#/&'"', 2:4,/!,+#!(-'; * -

+#* +,&, , &,$#%-#+,&,, .,1,4#/&'"', 

F,*,4#/&'"' , 9>AC; «P %,+'-'2/&,# 

4+#-,5» (". 9 %'2, QMRC-6ADDSM); 

6/#%'//,;/& 5 &'-.#%#-),5-&'-&8%/ 

«T-,'%», &'+'% 5 0%'F'3,+ 2 % *& F 

<#G38- %'3-'"' /*'+%  - 84-'"' , 

,-G#-#%-'"' +2'%4#/+2  7&'!(-,&'2 

(International Science and Engineering 

Fair, ISEF), /+ 27,# 8G# +% 3,),'--:-

*,, 1- &'*5+ 84 /+-,&'2 / -'2#;7,*, 

3'/+,G#-,5*, - 8&,, 2'2!#& I+ 84 -

O,F/5 2 - 84-'# +2'%4#/+2' [2].

B'-#4-', -  & G3'; + &'; &'-.#-

%#-),, '0%#3#!5I+/5 0'$#3,+#!,, -' 

'+*#+,*, 4+' 8 H+,F *#%'0%,5+,5F #/+( 

*-'"' 3%8",F '+!,4,+#!(-:F '/'$#--'-

/+#;. L#%2'#, -  4#* /+',+ '/+ -'2,+(-

/5, – 0%'#&+- 5 % $'+  7&'!(-,&  0' 

0'3"'+'2&# & 84 /+,I 2 &'-.#%#-),,. 

N%83-' 0#%#')#-,+( 2'/0,+ +#!(-'# 

1- 4#-,# '0:+  7&'!(-,&  2 %# !,-

1 ),, 0%'#&+ : H+' / *''$% 1'2 -,#, 

.'%*8!,%'2&  %#18!(+ +'2, '0:+ 08-

$!,4-:F 2:/+80!#-,; , '$O#-,5 / 

 83,+'%,#;.

Q $'+  2 + &,F +2'%4#/&,F &'-&8%-

/ F 52!5#+/5 -#/&'!(&' '+!,4-'; '+ 

/%#3-#; 7&'!: /0'/'$'* 0'!84#-,5 

1- -,;. >4 O,#/5 2 8/!'2,5F 0%'-

#&+-'; 3#5+#!(-'/+, 0'0 3 I+ 2 /,-

+8 ),I  &+,2-'"' 1- -,5. K G# #/!, 

8 +#$5 ,3# !(-' "'+'2:; , 0%'38* --

-:; 3'&! 3, 2/#"3  #/+( 2'1*'G-'/+( 

-#'G,3 --'"' 2'0%'/  ,1 1 ! , -  

&'+'%:; -8G-' '+2#+,+(, «-# '+F'35 

'+ 3'/&,», ,!, 0'0:+ +(/5 % //8G3 +( 

0' +#*# 1 3 --'"' 2'0%'/ . L'H+'*8 

0'3"'+'2&  2:/+80!#-,5 – 3'/+ +'4-' 

+%83- 5 1 3 4 , & &'+'%'; /!'G-' 0%,-

38* +( 0%'"% **8 ,!, F'+5 $: /0,/'& 

2'0%'/'2. A' «08+( '/,!,+ ,38O,;», , 

2 $'!## 2:"'3-:F 8/!'2,5F - F'35+/5 

7&'!(-,&,, &'+'%:# % -(7# - 4 !, 

84 /+2'2 +( 2 + &,F &'-&8%/ F.

A8G-' '+*#+,+( %'!( - 84-'"' %8-

&'2'3,+#!5 +2'%4#/&'"' &'!!#&+,2 : 

$'!(7# 0%,2!#& +#!(-'/+, ,*##+ 1 -

3 4 , 0'3% 18*#2 IO 5 3 !(-#;7## 

% 12,+,# ,//!#3'2 -,5. 

K G# #/!, 84 O,;/5 -# 1 -5! 0%,-

1'2'"' *#/+ , -#!(15 '+%,) +( 0'!(18 

+'; &8!(+8%-'; /%#3:, 2 &'+'%8I '- 

0'0 !. > 7&'!(-,& , & & , 8 #"' - /+ 2-

-,& , #/+( 2'1*'G-'/+( 0'/*'+%#+( , 

')#-,+( % $'+: 3%8",F 84 /+-,&'2 &'--

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

/2', &%,+#%,, 83 4-'"' 0%'#&+ .

A#/'*-#--', + &,# 2/+%#4, 0'-

!#1-: , 0#3 "'" *, 2'2!#4#--:* 2 

0%'#&+-8I 3#5+#!(-'/+( 7&'!(-,&'2. 

U/+( 2'1*'G-'/+( 0'84 /+2'2 +( 2 

% $'+# GI%, /#&),; &'-.#%#-),,. 

L'/!#3-,# 4#+:%# "'3  -  «B'!*'"'-

%'2/&,F 4+#-,5F» % $'+ #+ 84,+#!(-

/& 5 /#&),5, 0'/25O#-- 5 0%'$!#* * 

/0#), !,1,%'2 --'"' '$% 1'2 -,5 2 

7&'!#.

V3#/( *: 0%,2#3#* 0%,*#% '3-'; 

- 84-'-,//!#3'2 +#!(/&'; +#*:, &'-

+'% 5 *'G#+ $:+( 0%#'$% 1'2 -  2 

-#/&'!(&' % 1!,4-:F 0%'#&+'2 3!5 

+2'%4#/&,F &'!!#&+,2'2 7&'!(-,&'2. 

A#&'+'%:# ,1 0%'#&+'2 *'"8+ 0%'F'-

3,+( 0' /#&),, * +#* +,&,, -#&'+'-

%:# – ,-.'%* +,&,. 

*('+),(%-) .)/)#0

9!#385 +% 3,),5* 0%#0'3 2 -,5 

 !"#$%: 2 M<W X 18, 1 !'G#--:* 

#O# + &,*, 0%#0'3 2 +#!5*,, & & 
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@.A. B'!*'"'%'2, @.@. W#%7#2/&,;, 

@.A. V#*!5&'2 , 3%., 0'3 &'!()'* *: 

0'-,* #* -#08/+'# *-'G#/+2'  , -  

&'+'%'* 1 3 -: 32#  $/+% &+-:# $,-

- %-:#  !"#$% ,4#/&,# '0#% ),, «  » 

(«/!'G#-,#») , « ! » («8*-'G#-,#»), 

83'2!#+2'%5IO,# /!#38IO,*  &/,'-

* *.

@1. " #  $  , :   a b a b b aK .

@2. % &" #   $   , , :   ( )a b  a b  a b cK .

@3. ' # 0 K  (-#;+% !(-:; H!#*#-+): 

" #  $:   0a a aK

@4. % &" # ' ( #  a aK K  (0%'+,2'0'!'G-

-:; H!#*#-+): % & ( $ 0a a .

@5. " # ! $ !, :   a b a b a bK .

@6. % &" # ! ! $ ! !, , :   ( )a b  a b  a b cK .

@7. % &" # !  $ !  !, , :   a b c c a b c a c bK .

D- 4# "'2'%5, % & !, ,KK =  –  //'-

), +,2-'#, &'**8+ +,2-'# &'!()'. 

<-'G#/+2'   - 1:2 #+/5 -'/,+#!#* 

&'!()  % & !, ,K  [2].

 !"!#! 1. A ;+, 2/# &'!() , -'/,+#-

!#* &'+'%:F 52!5#+/5 328FH!#*#-+-'# 

*-'G#/+2' ) *$ 0;1K  (+%#FH!#*#-+-'# 

*-'G#/+2' ) *$ 0;1;2K ).

1$+(/0#$'-)2 +3)$-+(302

60'!-# #/+#/+2#--', 4+' -, '3,- 

84#-,& 2 &! //#, 1  %#3&,* ,/&!I4#-,-

#*, -# *'G#+ %#7,+( H+8 1 3 48 /% 18. 

E0:+ 0'& 1:2 #+, 4+' 0'/!# 0#%2:F 0'-

0:+'& 7&'!(-,&, 3 G# -# 0'-,* I+ 

## 8/!'2,5. L'H+'*8 -  $!,G ;7#* 1 -

-5+,, 0%',/F'3,+ $#/#3  -  +#*8, 4+' 

G# + &'# '0#% ),5 , & & *'G-' 1 3 +( 

'0#% ),I -  &'-#4-'* *-'G#/+2#. 

E0#% ),I -  &'-#4-'* *-'G#/+2# 

  83'$-' 1 3 2 +( 2 2,3# + $!,4#&, 

0%#32 %,+#!(-' 1 -8*#%'2 2 H!#-

*#-+: *-'G#/+2 . 6 & G3'; &!#+&# 

+ $!,): (-  0#%#/#4#-,, i-; /+%'&, , 

j-"' /+'!$) ) /+',+ %#18!(+ + '0#% ),, 

i-"' / j-* H!#*#-+'*  . 6 /!84 # &'"3  

-'/,+#!#* 52!5#+/5 328FH!#*#-+-'# 

*-'G#/+2' ) *$ 0;1K , ,*##*:

 

 

  

  

0 1

0 0 0 0 1

1 1 0 1 1

    

!

! !

! !

0 1

0 0 0 0 1

1 1 0 1 1

L' 2'1*'G-'/+, -  8%'&#,   *'G#+, 

, & & 1 3 -,# -  3'*, /+ 25+/5 &'*$,-

- +'%-:# 1 3 4, ' &'!,4#/+2# '0#% -

),; -  &'-#4-'* *-'G#/+2#, ' &'!,-

4#/+2# /+%8&+8% / 328*5 '0#% ),5*, 

-  &'-#4-'* *-'G#/+2# , +.3. D+'"'* 

0'3/& 1'& 52!5#+/5 ,3#5 % //*'+%#+( 

2/# 2'1*'G-:# 2 %, -+: 2'1-,& I-

O,F /+%8&+8%, &'+'%:F &'-#4-'# 4,/!' 

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

2'1*'G-:# '0#% ),, -   ), ,, '0,-

% 5/( -   &/,'*: &'!() , - 0%,*#% 

08+#* 0'!-'"' 0#%#$'% , - ;+, 2/# 

&'!()  2 H+'; /,+8 ),,.

6'1*'G-', 4+' &'*$,- +'%-:# 1 -

3 4, 2:1'28+ 1 +%83-#-,5 0%, +#'%#-

+,4#/&'* %#7#-,, (-# ,/0'!(185 *#-

+'3 0'!-'"' 0#%#$'% ), 2 H+'* /!84 # 

*'G-' 0%#3!'G,+( 84#-,& * %#7,+( 

H+8 /#%,I &'*$,- +'%-:F 1 3 4 (  2'1-

*'G-', , 1 3 48 1), - 0,/ 2 0%'"% *-

*8 0#%#$'%  -  '3-'* ,1 51:&'2 2:/'-

&'"' 8%'2-5 (Pascal ,!, C++), 0'!84,+( 

'+2#+ / 0'*'O(I S6<. 9+',+ '+*#+,+(, 

4+' 0'3'$-'# ,//!#3'2 -,# 3!5 /!8-

4 #2 / +%#F- , 4#+:%#FH!#*#-+-:*, 

-'/,+#!5*, / ,/0'!(1'2 -,#* H!#*#--

+'2 ,-.'%* +,&, 3!5 7&'!(-,&  ,!, 

"%800: 7&'!(-,&'2 $83#+ 3'/+';-:* 

*#G0%#3*#+-:* 0%'#&+'*.

A  /!#38IO## 1 -5+,# 1 3 48 %#7 -

I+ '3,--32  4#!'2#&  2 &! //#. N'"3  

*: - 4,- #* $'!## 3#+ !(-' % 1$,-

% +( /2';/+2  '0#% ),;, -#;+% !(-'"' 

, 0%'+,2'0'!'G-'"' H!#*#-+'2. M'%-

*8!,%8I+/5 1 3 4, 3!5  $/+% &+-'"' 

&'!()  % & !, ,KK =  , 2&!I4 I+/5 2 

3'* 7-## 1 3 -,#:
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 !"!#!  2 .  " #x K  2:0'!-#-' : 

% &( ( $x x  (+.#. 0%'+,2'0'!'G-:; & 

0%'+,2'0'!'G-'*8 H!#*#-+8 #/+( / * 

3 --:; H!#*#-+).

 !"!#!  3.  " #,x y K  2:0'!-#-': 

% & % &( $ (x y xy  (+.#. %#18!(+ + «8*-'G#-

-,5» 0%'+,2'0'!'G-'"' H!#*#-+8 x  

-  H!#*#-+ y  #/+( H!#*#-+, 0%'+,2'-

0'!'G-:; «0%',12#3#-,I» xy ).

 !"!#!  4.  " #,x y K  2:0'!-#-': 

% & % &( ! ( $x y xy  (+.#. %#18!(+ + «8*-'-

G#-,5» 0%'+,2'0'!'G-'"' H!#*#-+8 x  

-  0%'+,2'0'!'G-:; H!#*#-+8 y  #/+( 

H!#*#-+, % 2-:; «0%',12#3#-,I» xy ).

 !"!#!  5 .  " #x K  2:0'!-#-' : 

! $ ! $0 0 0x x  («8*-'G#-,#» -  -#;-

+% !(-:; H!#*#-+ 2/#"3  3 #+ 2 %#-

18!(+ +# -#;+% !(-:; H!#*#-+).

L'/!# %#7#-,5 H+,F 1 3 4 /+ -'-

2,+/5 5/-', 4+' -# 2/5& 5 «+ $!,4& -

'0#% ),5» '0,/:2 #+ '0#% ),I 2 

&'!()#, , +#* $'!## -# 2/5&'# /'4#+ -

-,# «+ $!,4#&» 3 #+ &'!()'. 6 ,+'"# 

- "!53-' 0'& 1:2 #+/5, 4+' 0'!-:; 

0#%#$'% /8G #+/5 3' % 18*-'"', / &'-

+'%:* !#"&' /0% 2,+/5 $'!(7,-/+2' 

84 O,F/5. V 3 4  1 0%'3'!G #+ '/+ -

2 +(/5 -  3'*. 

*(!,($ 3$4$,0$ .)/)#0

K!5 %#7#-,5 - * 0'+%#$8#+/5 %#-

18!(+ + 1 3 4, 5.

$ %&&! .  " #x K  2: 0 '! - # - ' : 

! $ ! $0 0 0x x .

K'& 1 +#!(/+2' !#**::

1. ! $ !  0 (0 0)a a  – 2 /,!8 '0%#3#!#-

-,5 -#;+% !(-'"' H!#*#-+  2 &'!()#.

2. !  $ !  !(0 0) 0 0a a a  – 2 /,!8 3,/-

+%,$8+,2-'/+, 2 &'!()#.

3. L'!84,!,, 4+' ! $ !  !0 0 0a a a . 

K'$ 2,* & '$#,* 4 /+5* % 2#-/+2  

H!#*#-+ % &( !0a  0%'+,2'0'!'G-:; & 

% &!0a , &'+'%:; /8O#/+28#+ 2 &'!()# 

0'  &/,'*# @4. 

4. L'!84,*

 % &% & % &% &!  ( ! $ !  !  ( !0 0 0 0 0a a a a a . 

E+&83  0' '0%#3#!#-,I 0%'+,2'0'-

!'G-'"' H!#*#-+  $ !0 0a .

K!5 8*-'G#-,5 -  -#;+% !(-:; 

H!#*#-+ /0% 2  2 /,!8 &'**8+ +,2-'-

/+, '0#% ),, 8*-'G#-,5 3'& 1 +#!(-

/+2' -# +%#$8#+/5, -' 2 2,3# 1 &%#0!#-

-,5 , +%#-,%'2&, *'G-' 0'0%'/,+( 

84 O,F/5 3'& 1 +( H+', -# ,/0'!(185 

&'**8+ +,2-'/+( '0#% ),, «8*-'G#-

-,#». 

?#**  3'& 1 - .

Q //*'+%,* *-'G#/+2' ) *$ 0;1K . 

6:$#%#* H!#*#-+, &'+'%:; $83#+ -#;-

+% !(-:* 2 &'!()#. L8/+( H+' $83#+ 0. 

N'"3 , 0'!(185/( %#18!(+ + *, !#**:, 

- 4-#* /+%',+( + $!,4&8 3!5 '0#% -

),, «8*-'G#-,#»:

 

! 0 1

0 0 0

1 0

.

E/+ ! /( -#1 0'!-#--'; 2/#"' '3-  

&!#+& : %#18!(+ + '0#% ),, «8*-'G#-

-,#» 1 · 1, 3!5 &'+'%'"' #/+( 32# 2'1-

*'G-'/+, – 0 ,!, 1. 

Q //*'+%,* /!84 ;, &'"3  %#18!(+ + 

'0#% ),, 1 · 1 = 1. N'"3 , 84,+:2 5, 4+' 

-#;+% !(-:* H!#*#-+'* 52!5#+/5 0, 

0'!84 #* 32# + $!,4&, 3!5 '0#% ),, 

«/!'G#-,#»:

 

 0 1

0 0 1

1 1 1

    

 0 1

0 0 1

1 1 0

,

&'+'%:# + &G# '+!,4 I+/5 1- 4#-,#* 

'0#% ),, -  H!#*#-+ F 1 , 1 (1 + 1). 

E3- &' 0#%2 5 «+ $!,4& -'0#% ),5» 

-# 52!5#+/5 & -3,3 +'* -  '0#% ),I 

«/!'G#-,#» 2 &'!()# (-# 83'2!#+2'%5-

#+  &/,'*# @4), + & & & H!#*#-+ 1 -# 

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

!84,!'/( 1 3 +( '3-8 /+%8&+8%8 &'!()  

/ '0#% ),5*,:

 

 0 1

0 0 1

1 1 0

    

! 0 1

0 0 0

1 0 1

.

@- !'",4-' % //* +%,2 #+/5 2+'-

%'; /!84 ;, &'"3  %#18!(+ + '0#% ),, 

«8*-'G#-,#» 1·1 = 0. L'!(185/( +#*, 

G# /''$% G#-,5*,, 0'!84 #* #O# '3-

-8 /+%8&+8%8 &'!() :

 

 0 1

0 0 1

1 1 0
   

 

! 0 1

0 0 0

1 0 0

.

D+ &, 2 0%#30'!'G#-,,, 4+' -#;-

+% !(-:* H!#*#-+'* 52!5#+/5 0, *: 

0'!84,!, 32  &'!()  -  1 3 --'* 

*-'G#/+2#. K#;/+285  - !'",4-:* '$-

% 1'*, *: /*'G#* 0'!84,+( #O# 32  

&'!() , % //*'+%#2 0%#30'!'G#-,#, 

4+' -#;+% !(-:; H!#*#-+ 1. L'/!#3-

-## 8+2#%G3#-,# !#"&' 3'& 1 +(, 0%'-

/+' 1 *#-,2 2 0'!84#--:F /+%8&+8% F 

0 -  1 , 1 -  0.

E+2#+'* 1 3 4, 52!5#+/5 4,/!' 4. 

A  1 3 --'* -'/,+#!# *'G-' 0'/+%'-

,+( 4 &'!()  (/!#38#+ '+*#+,+(, 4+' / 

+'4-'/+(I 3' ,1'*'%.,1*  &'!#) / 

3 --:* -'/,+#!#* 2, '3- &' 0'-5+,# 

*'%.,1*  2 &8%/#  !"#$%: '3-'"'3,4-

-'"' 0'+'&  9>AC <=> -# % //* +%,-

2 #+/5) [3].

5 6)+$6)+0-$

N & /!'G,!'/( 2 0%#0'3 2 -,, * -

+#* +,&, 2 7&'!#, 4+'  &/,'* +,4#/&,; 

*#+'3 -  H+,F 0%#3*#+ F 0:+ I+/5 %#-

 !,1'2 +( +'!(&' -  8%'& F "#'*#+%,,. 

6 ,+'"# 0'- 4 !8 8 3#+#; 2'1-,& #+ 

-#&'+'% 5 08+ -,)  – ,* & G#+/5, 4+' 

"#'*#+%,5 – H+' '0,/ +#!(- 5 - 8& , 

-8G-' +'!(&' - 84,+(/5 -8G-:# /!'-

2  /+ 2,+( 2 -8G-'* 0'%53&#,   &'"3  

0'52!5I+/5 /'3#%G +#!(-:# +#'%#*: 

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

+' H+, 7&'!(-,&, /+ !&,2 I+/5 / /,-

+8 ),#; -'2'"' 8%'2-5 +%#$'2 -,; , 

08" I+/5 H+'"'.

@!"#$%  0#%#+#& #+ ,1 &8%/   %,.-

*#+,&,, &'+'%:; /+%',+/5 $'!(7# -  

,-+8,+,2-:F 0'-5+,5F , -# +%#$8#+ 

'$'/-'2 -,;, ,, & & ,+'", *: ,*##* 

3,/$ ! -/: 2 + &'* '$7,%-'* , $'-

!## 0'-5+-'*, 4#* "#'*#+%,5, &8%/# 

 !"#$%: 1  2/I /%#3-II 7&'!8 *: 

*'G#* 2/0'*-,+( +'!(&' 0 %8 +#'%#* 

(+#'%#*: 6,#+  0%5* 5 , '$% +- 5, 

3  '/-'2- 5 +#'%#*   %,.*#+,&, ' 

% 1!'G#-,, /'/+ 2-'"' 4,/!  -  0%'-

/+:# *-'G,+#!,, $'!## 0%'32,-8+:# 

2/0'*-5+ +#'%#*8 J#18 , +#'%#*8 ' 

% ),'- !(-:F &'%-5F *-'"'4!#- ). 

=#'*#+%,5, - 0%'+,2, 2 /,!8  &/,'-

* +,4#/&'"' - 4 ! , 0%#3'/+ 2!5#+ 

-#/&'!(&' /#%,; /'3#%G +#!(-:F +#'-

%#*, '+ &'+'%:F 8 -'%* !(-'"' 0'3-

%'/+&  "'!'2  3'!G-  ,3+, &%8"'*. 

6 %#18!(+ +# *: ,*##* /+% --'# '+-

-'7#-,# & "#'*#+%,,, 20!'+( 3' +'"', 

4+' 7&'!(-,&, '+%,) I+ H+'+ 0%#3*#+ 

- /+'!(&', 4+' $'5+/5 3 G# 0%'4,+ +( 

1 3 4, 0' "#'*#+%,,, &'+'%:# 0%#3-

! " I+/5 -  H&1 *#- F 0' * +#* +,&# 

2 281 F ,!, 2 %, -+ F U=S.

6 - /+'5O## 2%#*5, & & - * & -

G#+/5, '$O#/+2' - F'3,+/5 -#*-'"' 

-  3%8"'* H+ 0# /2'#"' ,-.'%* ),-

'--'"' , 8%$ -,/+,4#/&'"' % 12,+,5. 

K#+,, 2 /2'#* $'!(7,-/+2#, 8G# -# 

84 /+28I+ 2 0'/+%';&# 3'* , 1 "'+'2-

&# /#- , 3%'2, -# 80% 2!5I+ !'7 3(I 

, +.3. E3- &' 0'3%'/+&, / !#"&'/+(I 

'/2 ,2 I+ /'2%#*#--8I H!#&+%'--'-

2:4,/!,+#!(-8I +#F-,&8, - 2," ),I 

2 /#+, D-+#%-#+, % 1!,4-:# %'!#2:# 

+ &+,4#/&,#  &'*0(I+#%-:#  ,"%: . 

N &,* '$% 1'*, *#-(7# % $'+: ,3#+ 

/ "#'*#+%,4#/&,*, '$Y#&+ *, , ,F 

'+-'7#-,5*, (0#%/0#&+,2 , 0%'#&-

),5, 0'3'$,# , +.3.),   $'!(7# /  $-
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/+% &),5*,, 4+' $!,G# - F'3,+/5 & 

 !"#$%#. L'H+'*8 2 /%#3-#; 7&'!# 8 

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

2  %,.*#+,&# ,  !"#$%#, 4#* 2 -#&'-

+'%:F "#'*#+%,4#/&,F &'-.,"8% ),5F. 

6 H+,F 8/!'2,5F, - * & G#+/5, !847# 

$: 22'3,+( 2 7&'!#  &/,'* +,4#/&,; 

0'3F'3  /  H!#*#-+'2   !"#$%:  (,!, 

+ &,F 0%#3*#+'2, & & +#'%,5 2#%'5+-

-'/+,).

62#3#-,# /,/+#*:  &/,'* 2 0%#0'-

3 2 -,#  !"#$%: 0%#/!#38#+ 0%#G3# 

2/#"' )#!( 1 %'-,+( -'2:; 21"!53 

-  8G# 1- &'*:# 4,/!'2:# /,/+#-

*:. Z+'$: 84#-,& -# '4#%#3-'; % 1 

2/0'*,- ! 8G# &'"3 -+' 1 18$%#--:# 

'0%#3#!#-,5 - +8% !(-:F, )#!:F, % -

),'- !(-:F , 3%8",F 4,/#!, &'+'%:# 

+% 3,),'--' 22'35+/5 2 7&'!# /'"! /-

-' -#&'+'%'*8 ,/+'%,4#/&'*8 08+, 

1 %'G3#-,5,   /+%8&+8%:, ,*#IO,# 

'$O## 53%' (-'/,+#!(, '0#% ),,, ,F 

/2';/+2 ). 

=! 2- 5 )#!( ,184#-,5  $/+% &+-'; 

 !"#$% ,4#/&'; /+%8&+8%: &'!()  – 

/+%8&+8%,%'2 -,# , /,/+#* +,1,%'-

2 -,# 7&'!(-:F 1- -,; % 1!,4-:F 

4,/!'2:F /,/+#*; 3 +( 0'-,* -,#, 

4+' 4,/!' – H+' -# / *'/+'5+#!(-:; 

'$Y#&+, - 3#!#--:; -#&'+'%:*, /2';-

/+2 *,,   H!#*#-+ -#&'+'%'; 4,/!'2'; 

/,/+#*:, - /!#38IO,; /2';/+2  H+'; 

/,/+#*: 0' '+-'7#-,I & 3%8",* '$Y-

#&+ *.

K#;/+2,+#!(-', .% 1 : «Z,/!' 32  

52!5#+/5 % ),'- !(-:* )#!:* 0%'-

/+:* 4#+-:* 4,/!'*» 1284,+ -#/8-

% 1-', 0'+'*8 4+' 13#/( 2 '3-8 &848 

/'$% -: 0'-5+,5 % 1-:F 4,/!'2:F 

/,/+#*. L'-5+,# 4#+-'/+, '+-'/,+/5 & 

/,/+#* * )#!:F , - +8% !(-:F 4,/#! , 

'1- 4 #+, 4+' 4,/!', H!#*#-+ /,/+#*:, 

3#!,+/5 -  4,/!' 2, 4+' +%83-' /#$# 

0%#3/+ 2,+( 2 /,/+#*# % ),'- !(-:F 

4,/#!, "3# !I$'# 4,/!' *'G-' % 13#-

!,+( -  2. L'-5+,# 0%'/+'"' 4,/!  '+-

-'/,+/5 & /,/+#*# - +8% !(-:F 4,/#!, 

+ & & & +'!(&' H+  4,/!'2 5 /,/+#*  

'$! 3 #+ /2';/+2'*, 4+' !I$'# 0'3-

*-'G#/+2' ## -'/,+#!5 ,*##+ *,-,-

* !(-:; H!#*#-+.

P'+#!'/( '$% +,+( 2-,* -,# -  

2'/0,+ +#!(-8I %'!( % //*'+%#--'; 

1 3 4,. U# 0'/+ -'2&  8G# /+ 2,+ 2 

+80,& 3 G# '$% 1'2 --'"' * +7&'!(-

-,& , ,- 4# "'2'%5, -#1 2,/,*' '+ 

8%'2-5 0'3"'+'2!#--'/+,, '$% 1'2 --

-'/+, 0%, %#7#-,, H+'; 1 3 4, 2/# 

0'0 3 I+ 2 % 2-:# 8/!'2,5. E3- &' 

0%')#// %#7#-,5 1 3 4, ,!!I/+%,%8#+ 

, 0%,1:2 #+ 0%'52,+( + &,# 4#!'2#-

4#/&,# & 4#/+2 , & & /*#!'/+(, )#!#-

8/+%#*!#--'/+(, - /+';4,2'/+(. 

A8G-' - 0'*-,+(, 4+' 0%'7!' 8G# 

20 !#+ /' 2%#*#-, /'13 -,5 9>AC <=> 

,*. <.6. ?'*'-'/'2  (3' 1989 ". 9>AC 

$:! /0#), !,1,%'2 --'; .,1, &'-

* +#* +,4#/&'; 7&'!';-,-+#%-  +'* 

=! 2-'"' 80% 2!#-,5 - %'3-'"' '$-

% 1'2 -,5 0%, <'/&'2/&'* "'/83 %-

/+2#--'* 8-,2#%/,+#+# ,*. <.6. ?'-

*'-'/'2 ,  &'+'% 5  $:!  '+&%:+  

2 3#& $%5 1963 ".) [3; 4]. 6 7&'!# /8-

O#/+28I+ 05+( /0#), !,1 ),; '$84#-

-,5: .,1, &'-* +#*  +,4#/& 5, &'*0(I-

+#%-'-,-.'% *  ),'-- 5, F,*,4#/& 5, 

$,'!'",4#/& 5 , $,'.,1,4#/& 5; 3!5 

'3-'"'3,4-'"' '$84#-,5 – +'!(&' 

.,1,&'-* +#* +,4#/& 5. 9,/+#*  '$8-

4#-,5 – !#&),'--'-/#*,- %/& 5. A  

& G3'* 8%'&# 0' 0%'.,!,%8IO,* 

3,/),0!,- * % $'+ I+ '3-'2%#*#--' 

32 -+%, 0%#0'3 2 +#!5, 4+' 0'12'!5#+ 

'$#/0#4,+( $'!## 0'!-' ,-3,2,38-

 !(-:; 0'3F'3 2 84#$-'* 0%')#//# , 

1- 4,+#!(-' 0'2:/,+( H..#&+,2-'/+( 

'$84#-,5. L'34#%&-#*, 4+' 2 /+ +(# 

%#4( ,3#+ ' 0%#0'3 2 -,,  !"#$%: 

7&'!(-,& *, &'+'%:# '$84 I+/5 2 

7&'!# %'2-' '3,- "'3 ('3-'"'3,4-:; 

0'+'&). U/+#/+2#--', '+'$% --:# ,1 

% 1!,4-:F 7&'! 40 %#",'-'2 Q'//,, 

3#+, /+ %+8I+ -  8%'& F * +#* +,&, / 

% 1!,4-:* $ " G'*. 
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UG#"'3-:; '0:+ %#7#-,5 , '$/8G-

3#-,5 1 3 4, 1 2 &! //# /+ 2,+ #O# 

'3-8 0%'$!#*8, / &'+'%'; /+ !&,2 #+/5 

0#3 "'", 84,+#!( 0'4+, #G#3-#2-' 2 

/2'#; 0% &+,&# – 0%'$!#*  '+*#+&, , 

')#-&,. U/!, 84#-,& %#7,! 1 3 48 0% -

2,!(-' – 13#/( 2/# 5/-',   #/!, '- -# 

%#7,! 1 3 48 – '"%'*-'# &'!,4#/+2' 

2 %, -+'2. B'"3  8%'& - 4,- #+/5 .% -

1';: «K#+,, &+' -# /3#! ! 3'* 7-## 

1 3 -,#?», #/+( 32  2 %, -+  %# &),, 

0%#0'3 2 +#!5 2 /!84 # 0'!'G,+#!(-

-'"' '+2#+ . E+*#+,*, 4+' + &'; '+2#+ 

+%#$8#+ '0%#3#!#--'; /*#!'/+, , 

3'!G#- $:+( ')#-#- 84,+#!#*. L#%2:; 

2 %, -+ – - 0!#2 +#!(/&'# '+-'7#-,# 

84 O#"'/5 & 0%#3*#+8, H+', 2 4 /+-'/+,, 

'1- 4 #+ 0'+#%I &'-+ &+  84#-,&  , 

84,+#!5, 13#/( 0% &+,4#/&, -#8*#/+-' 

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

/#. 6+'%'; 2 %, -+ /'/+',+ 2 '0% 23 -

-,, 84#-,&  1  -#/3#! --'# 1 3 -,#, 

&'+'%'# *'G#+ $:+( / *:* % 1-:*. 

A 0%,*#%, &'"3  7&'!(-,& 8+2#%G3 #+, 

4+' *-'"' 2%#*#-, , /,! 0'+% +,! -  

'3-8 1 3 48 ,1 3'* 7-#"' 1 3 -,5, , 

3 G# 0'& 1:2 #+ 2–3 ,/0,/ --:F !,/+-

&  (0'0:+&, %#7#-,5 1 3 4,, 1 2#3'*' 

-# 3'2#3#--:# 3' '+2#+ ), '$Y5/-55, 

4+' 82!#&/5 H+'; 1 3 4#; , -# F2 +,!' 

2%#*#-, -  '/+ !(-:#. 9'2#%7#--' 

5/-', 4+' H+  /,+8 ),5 -# 1 /!8G,2 -

#+ -#83'2!#+2'%,+#!(-'; '+*#+&,,   

*'G#+, 3 G# 3'/+';-  0''O%#-,5. 

6'1*'G-', 4+' 7&'!(-,& 0%#8/0#! 2 

-#&'+'%:F 08-&+ F 1 3 4,, 0%'3#*'--

/+%,%'2 ! + &,# /2', & 4#/+2 , & & 

+%83'!I$,#, - /+';4,2'/+(, /*#!'/+(, 

-' &'-&%#+-' H+  1 3 4  2 )#!'* -# 

$:!  3'2#3#-  3' '+2#+ . E)#-,2 5 

/,+8 ),I / 3'* 7-,* 1 3 -,#*, -#-

'$F'3,*' /+ 2,+( 0#%#3 /'$'; 2'0%'/: 

- /&'!(&' 83 4-  H+  0%#3!'G#-- 5 

/,/+#*  1 3 4? A 7 0%,-),0 2 ')#-,-

2 -,,: «+'!(&' 0'/+'5--'# 'O8O#-,# 

8/0#7-'/+, 7&'!(-,&'* – *'+,2 ),5 

& 82!#4#--'/+, * +#* +,&';».

Q#7#-,# 1 3 4, 1 2 0'!-'* '$Y#*# 

/ 0#%2'"' % 1  (1  -#3#!I) -# #/+( 

- 7  )#!(, 0'H+'*8 0#%2:; % 1 1 -

3 4  /+ 2,+/5 0'/!#3-,* -'*#%'*, 

52!5#+/5 -#'$51 +#!(-'; , -# 2!,5#+ 

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

,!, /8O#/+2#--'# 0%'32,G#-,# 2 H+'; 

1 3 4# 1 /!8G,2 #+ 3'0'!-,+#!(-'; 

«05+#%&,» -  8%'&#. <: 1 -,* #*/5 

#I 2 +#4#-,# *#/5) , &'+'%:; '+2'-

3,+/5 -  ,184#-,# &'!#), ,F /2';/+2 , 

-#&'+'%:F 1 3 4 ,1 - &'0!#--'"' 3,-

3 &+,4#/&'"' * +#%, ! , +'!(&' 0'/!# 

H+'"' 1 3 4  /+ -'2,+/5 '$51 +#!(-'; 

3!5 2/#F [3]. 

Q $'+  - 3 H+'; 1 3 4#; 0'12'!5#+ 

3'/+,"-8+( -#/&'!(&' )#!#;:

- 0'*-,+( /0'/'$: 1 3 -,5 '+'- –

$% G#-,; ('0#% ),5-+ $!,4& );

/3#! +( '4#%#3-'#  2&% 0!#-,#  –

,184#-,5 H!#*#-+'2 &'*$,- +'%,-

&, (&'!,4#/+2' '0#% ),;, &'**8+ -

+,2-:F '0#% ),; -  n-H!#*#-+-'* 

*-'G#/+2#), &'+'% 5 -# 2:3#!5#+/5 

'+3#!(-'; +#*'; 2 0%'"% **# &8%-

/   !"#$%: 2 /,!8 '"% -,4#--'/+, 

2%#*#-,;

84 O,*/5 0%,'$%#/+, , 1 &%#0,+(  –

- 2:&, % $'+: /  &/,'* *,;

3,..#%#-),%'2 +( 84 O,F/5 0'  –

8%'2-I 0'3"'+'2!#--'/+,, '$84 #-

*'/+,, /&!'--'/+, , ,-+#%#/ * 2 

% 1!,4-:F '$! /+5F #/+#/+2#--'-

- 84-'"' 1- -,5.

6/# H+' 0'12'!5#+ /0%'#&+,%'2 +( 

3!5 & G3'"' 84 O#"'/5 ,-3,2,38 !(-

-8I +% #&+'%,I 3 !(-#;7#"' '$84#-,5 

2 '3-'"'3,4-'* 0'+'&#. 9 1 '&+5$%5 2 

7&'!# -  0'/+'5--'; '/-'2# - 4,- -

I+ % $'+8 % 1!,4-:# . &8!(+ +,2:, 

/0#)&8%/:, &%8G&, , /0#)/#*,- %:. 

9 84#+'* 2:52!5#*:F /&!'--'/+#; , 

G#! -,; 0%',/F'3,+ 0%'.,!,1 ),5 

7&'!(-,&'2 (84,+#!(/&,; /'2#+), - -

4,- 5 /  --'+ ),, 0%'"% ** . &8!(-

+ +,2'2 , /0#)&8%/'2, 1- &'*/+2' / 

+#* +,&'; - 84-'-,//!#3'2 +#!(/&,F 
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-'2 -,5F,   0' 1 2#%7#-,, '$84#-,5 – 

2:$'% 281  (. &8!(+#+ ).

70+$3)+83)
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