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 !"#$% 6 

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

% '("0+1#/**2& 3/4"'2-*"-.5 

 !" 614.8.084 

2./. !67896: 

&$'()*+, -.)/#!')01$223, 0$42+5$)*+, /2+1$')+0$0 

%--#/)";2*%/ 42;%-%0"-.%  

'"!242./#& 3/4"'2-*"-.% (23"</$" 0/-.2 

"'/(2."(2 ,%0%</-!"$" '("%4;")-.;2  

". )/=-.;>?@/$" )2;#/*%&  

; ./,*"#"$%</-!"0 .(>3"'(";")/ 

&'$#)0!1%$2 '!)5$0 6.*!"!0$%7 8$".6!)2.)0+ '!8.5$-. ($)0! .6$'!0.'! 4+(+5$)*.-. 6'.-

+"1.#)01! 2! 6'+($'$ 0$42.%.-+5$)*.-. 0'/8.6'.1.#! 4%.'!. 9)0!2.1%$23 "!1+)+(.)0+ 6.*!"!-

0$%7 8$".6!)2.)0+ .0 #$,)01/:;$-. #!1%$2+7 + #+!6!".2! #.6/)0+(34 "2!5$2+, #!1%$2+7 1 

0'/8.6'.1.#$. 

 

"#$ %&'()*+,, *(-+,.,/%0()$%( *123,41,',56 7'.78*)7 ,5+%9% %& )#-

96- ,*'(*)*'(++6- $,+)*12$:%; +# 41(541%7*%7- +(<*7+,;, /#&,',; % -%9%-

0()$,; 41,96=.(++,)*%, ,+% ' &+#0%*(.>+,; 9(1( ,41(5(.78* 3(&,4#)+,)*> 

% ?<<($*%'+,)*> <2+$:%,+%1,'#+%7 ')(/, 41,%&',5)*'#. 

!.7 ,:(+$% 3(&,4#)+,)*% *(-+,.,/%0()$%- *123,41,',5,' ',)4,.>&2-

(9)7 <,192.,; 1#)0(*# 4,$#&#*(.7 3(&,4#)+,)*% 1#3,0(/, 9()*# [1]: 
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/5( B1.9 – 4,$#&#*(.> 3(&,4#)+,)*% 1#3,0(/, 9()*#; N – $,.%0()*', ,4#)+6- 

<#$*,1,'; Ai – 9,B+,)*>; Ci – 41%'(5(++,( 1#))*,7+%( ,4#)+,/, ',&5(;)*'%7; 

Di – '1(97 ,4#)+,/, ',&5(;)*'%7; Ei – %+*(+)%'+,)*> i-/, ),36*%7; C1, C2, C3 – 

$,?<<%:%(+*6 2)(0(+%7 +,19#.>+,/, &#$,+# 1#)41(5(.(+%7 A, C, D; F1, F2, F3 – 

)1(5+($'#51#*%0()$,( ,*$.,+(+%( 2)(0(++,/, +,19#.>+,/, &#$,+# A, C, D; 
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86  – ).#/#(96(, -#1#$*(1%&28B%( '.%7+%( *(-+%$% +# 

<#$*,16 41%1,56 % 0(.,'($#, 41%1,56 +# <#$*,16 *(-+%$% % 0(.,'($# % 

'.%7+%( 0(.,'($# +# <#$*,16 41%1,56 % *(-+%$%; %+5($) i ,*+,)%*)7 $ i-92 

%)*,0+%$2 ,4#)+,)*%. 

G $#0()*'( 41%9(1# ',&>9(9 *(-+,.,/%0()$%; *123,41,',5 -.,1#. H)-

*,0+%$,9 ,4#)+,)*% ' 5#++,; )%*2#:%% 7'.7(*)7 *1#+)4,1*%12(9#7 )1(5# – 

-.,1, $,*,1#7 ,3.#5#(* -%9%0()$,; ?+(1/%(; (A2, $,+:(+*1#:%7 '(B()*'#) 

% 9(-#+%0()$,; ?+(1/%(; (A1, 1#3,0(( 5#'.(+%(). I(94(1#*21# *1#+)4,1*%-

12(9,/, -.,1# 25–30 °J, 4,?*,92 5#.(( *(94(1#*21+6; <#$*,1 ,4#)+,)*% 

20%*6'#*> +( 325(9. K# 41%'(5(++,( 1#))*,7+%( ,4#)+,/, ',&5(;)*'%7 325(9 

41%+%9#*> *,.B%+2 )*(+$% *123,41,',5# C1. G1(97 ,4#)+,/, ',&5(;)*'%7 – 

?*, '1(97 +#-,L5(+%7 4(1),+#.# ' ,4#)+,; &,+( 41% #'#1%;+,; )%*2#:%%, 

4,).( 5,)*%L(+%7 M!" '(B()*' ' 1#3,0(; &,+( D1; A1
5,4 – 5,42)*%9,( 1#3,0(( 

5#'.(+%(; A2
5,4 – 41(5(.>+, 5,42)*%9#7 $,+:(+*1#:%7 (M!") -.,1#; C1

5,4 – 

5,42)*%9#7 *,.B%+# )*(+$%; D1
5,4 – '1(97, &# $,*,1,( 0(.,'($ 4,.20%* )9(1-

*(.>+,( ,*1#'.(+%( 4,).( 5,)*%L(+%7 M!" ,4#)+6- '(B()*' ' 1#3,0(; &,+(. 

K+#0(+%7 A1
5,4, A2

5,4, C1
5,4, D1

5,4 3(12*)7 %& 4#)4,1*# *123,41,',5# % JN%M. 
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+2.('6( &+#0(+%7. O#)0(* 5#++6- '(.%0%+ 7'.7(*)7 &#5#0(; 5#.>+(;=(/, %)-

).(5,'#+%7. M,).( 4,5)*#+,'$% ')(- &+#0(+%; ' <,192.2 (1) 4,.20%9 
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M,$#&#*(.> 3(&,4#)+,)*% 1#3,0(/, 9()*# B1.9 5,.L(+ 36*> ')(/5# 

3,.>=( 0:  

1.9 0.B 9  

P).% -,*7 36 ,5+, %& ).#/#(96- (2) )*#+,'%*)7 ,*1%:#*(.>+69 %.% 

1#'+69 +2.8, *, 4,$#&#*(.> 3(&,4#)+,)*% )*#+,'%*)7 1#'+69 0, *#$ $#$ '6-

4,.+7(*)7 2).,'%( ,4#)+,; )%*2#:%%. 

M1,'(5(9 9,5(.%1,'#+%( 1#)0(*# 4,$#&#*(.7 3(&,4#)+,)*% 1#3,0(/, 

9()*# ,4(1#*,1# -%9%0()$%- 41,%&',5)*' ,* 5(;)*'28B%- 5#'.(+%; ' *(-+,-

.,/%0()$,9 *123,41,',5(. G ,)+,'( 41,/1#996 9,5(.%1,'#+%7 325(* .(L#*> 

<,192.# (2). G ?*2 41,/1#992 '',5%9 9#$)%9#.>+6( % 9%+%9#.>+6( &+#0(-

+%7 1#3,0(/, 5#'.(+%7 ' *123,41,',5(, *,.B%+6 )*(+$%, $,+:(+*1#:%% -.,1# 

% '1(9(+% ,*1#'.(+%7, &#1(/%)*1%1,'#++6( &# '1(97 ?$)4.2#*#:%%: 

Pmin = 0,6 #*9; Pmax=1,4 #*9; 

Cmin = 67 %; Cmax = 83 %; 

Cmin = 8,7 99; C max = 10,2 99; 

Dmin = 0 9%+; Dmax = 3 9%+. 

M1,/1#99# )#9,)*,7*(.>+, '60%).7(* '(.%0%+2 9#*(9#*%0()$,/, ,L%-

5#+%7 % )1(5+($'#51#*%0()$,/, ,*$.,+(+%7 ''(5(++6- 4#1#9(*1,'. ",?<<%-
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:%(+*6 2)(0(+%7 +,19#.>+6- &#$,+,' 1#)41(5(.(+%7 C1, C2, C3, C4 41%+%9#-

(9 1#'+69% (5%+%:(, # E1, E2, E3, E4 – 1·10–7. 

G(.%0%+6 5(;)*'28B%- % 5,42)*%96- &+#0(+%; *,.B%+6 )*(+$% *12-

3,41,',5#, $,+:(+*1#:%% -.,1# % '1(9(+% ,*1#'.(+%7 ).(528B%(: 

C
5,4 = 98 %; C = 74 %; 

C5,4 = 6,2 99; C = 9 99; 

D5,4 = 5 9%+; D = 0 9%+. 

!,42)*%9,( &+#0(+%( 5#'.(+%7 ' *123,41,',5( P5,4 = 1,5 #*9. 

M,)*1,%9 /1#<%$ &#'%)%9,)*% 4,$#&#*(.7 3(&,4#)+,)*% 1#3,0(/, 9()*# 

,4(1#*,1# ,* 5(;)*'28B%- &+#0(+%; 5#'.(+%7. !.7 ?*,/, '(.%0%+2 5(;)*-

'28B%- &+#0(+%; 5#'.(+%7 325(9 %&9(+7*> ,* 9%+%9#.>+,/, 5, 9#$)%9#.>-

+,/, &+#0(+%7 5#'.(+%7, &#<%$)%1,'#++,/, &# '1(97 ?$)4.2#*#:%%. 

M
,
$
#
&#
*(
.
>
 3
(
&,
4
#
)+
,
)*
%

!(;)*'28B(( 5#'.(+%( ( #*9 t), 
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O%). 1. K#'%)%9,)*> 4,$#&#*(.7 3(&,4#)+,)*% ,* 5(;)*'28B(/, 5#'.(+%7 

M, /1#<%$2 '%5+,, 0*, 4,$#&#*(.> 3(&,4#)+,)*% !1.9 )*#+,'%*)7 1#'+69 

0 2L( 41% &+#0(+%% 5(;)*'28B(/, 5#'.(+%7 0,78 #*9. Q*, ,32).,'.%'#(*)7 

*(9, 0*, )299# 5(;)*'28B(/, 5#'.(+%7 % '(1,7*+,/, 1#&31,)# 5(;)*'28B(/, 

5#'.(+%7 4,5 ',&5(;)*'%(9 ).20#;+6- <#$*,1,' )*#+,'%*)7 1#'+,; %.% 41(-

'6=#(* 5,42)*%9,( 5#'.(+%( ' *(-+,.,/%0()$,9 *123,41,',5(. 

M1%+7*, )0%*#*>, 0*, 5,42)*%9,( &+#0(+%( &#5#(*)7 ' '%5( <%$)%1,-

'#++,; '(.%0%+6, ' 5(;)*'%*(.>+,)*% %&-&# 1#&31,)# 4#1#9(*1,' )*#.% [2, 3] 

41% 4.#'$(, 41% %&/,*,'.(+%% *123,41,',5# % 512/%- <#$*,1,' (/, +2L+, 

)0%*#*> '(.%0%+,; ).20#;+,;, 4,50%+(++,; 2)(0(++,92 +,19#.>+,92 &#$,+2 

1#)41(5(.(+%7. I,/5# ' '61#L(+%( (2) '9()*, A1
5,4, A2

5,4, C1
5,4, D1

5,4 ).(52(* 
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4,5)*#'.7*> 5%#4#&,+ &+#0(+%;. M,).( 4,5)*#+,'$% /1#<%$ &#'%)%9,)*% 

4,$#&#*(.7 3(&,4#)+,)*% 1#3,0(/, 9()*# ,* 5(;)*'28B(/, 5#'.(+%7 ' *123,-

41,',5( 325(* 41(5)*#'.7*> )(9(;)*', $1%'6-, 4,$#&#++6- +# 1%). 2. 
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O%). 2. K#'%)%9,)*> 4,$#&#*(.7 3(&,4#)+,)*% ,* 5(;)*'28B(/, 5#'.(+%7 % 5%#4#&,+# 

5,42)*%9,/, 1#3,0(/, 5#'.(+%7 

I#$%9 ,31#&,9, +#9% 1#&1#3,*#+ 9(-#+%&9 $,+*1,.7 *(-+%0()$,/, ),-

)*,7+%7 *(-+,.,/%0()$,/, *123,41,',5#, $,*,16; 4,&',.7(* 20%*6'#*> ',&-

9,L+6; 1#&31,) 4#1#9(*1,' 5#'.(+%; % 9(-#+%0()$%- )',;)*' 9#*(1%#.# 

*123,41,',5# %, ),,*'(*)*'(++,, 3,.(( *,0+, 2.,'%*> +#)*24.(+%( ),)*,7+%7 

,4#)+,)*% % )',('1(9(++, )%/+#.%&%1,'#*> ,3 ?*,9 4(1),+#.. 

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

1. I1(<%.,' G.R. I(,1(*%0()$%( ,)+,'6 3(&,4#)+,)*% 41,%&',5)*'(+-

+,; 5(7*(.>+,)*%. – M(19>: H&5-', M(19. /,). *(-+. 2+-*#, 2009. – 84 ). 

2. S21#'.(' G.N., N%$,.#('# T.H. U#=%+,)*1,%*(.>+6( )*#.%: 

)41#'. – 3-( %&5., 4(1(1#3. % 5,4. – U.: U#=%+,)*1,(+%(, 1981. – 391 ). 

3. J41#',0+%$ 4, 9#=%+,)*1,%*(.>+69 9#*(1%#.#9: ' 4 *. / 4,5 ,3B. 

1(5. V.H. M,/,5%+#-R.($)(('#. – U.: U#=/%&, 1959. – I.1: J*#.> / 4,5 1(5. 

W.R. V(..(1#. – 907 ). 
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