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 !" 622.276 

 .!. "#$#%&'()& 

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

* +,-!*- .+./+0! 0 "1 234+5!67 2+! "83./3 

!3 9!:; !.*+< !-=/0!+< <-./+1+>?-!   

3,$$#)-"!/0 .)4")$0 )5!/%& $)$-)6/&6 4"&7,8)'/01 7)/ +)80.,9:&1 $%.,;&/, <%$4=*,-

-&"*9:&1 8)8"&%).$%*9 7,=!;> ?/>.&/$%)() /!@-6/)() #!$-)");+!/&6.  ").!+!/ ,/,=&7 "!-

7*=>-,-). )8",8)-%& 74 %"&.01 .)$$-,/).=!/&6 +,.=!/&6 $ )4"!+!=!/&!# +&,(/)$-&2!$%&1 4"&-

7/,%). & $%&/-<@@!%-).. ?$-,/).=!/), 2-) $)$-)6/&! 4"&7,8)'/01 7)/ #);/) $2&-,-> *1*+A!/-

/0# 4"& 7/,2!/&& +&,(/)$-&2!$%)() 4"&7/,%, 8)=!! 2,5. 

 

#$%&'( )*)+*,&-, ./-0(1*2&34 0*& ./*56'+-7&34 .8()+*7 (9:9) ;*-

<%+ 13+= ./*7%5%&( .* /%068=+(+(; >-5/*5-&(;-?%)'-4 -))8%5*7(&-2 )'7(-

<-& ./- &%6)+(&*7-7@-4), /%<-;(4 ) -).*8=0*7(&-%; /(08-?&34 ;%+*5*7. 

A(-1*8%% ?()+* 58, 4(/('+%/-)+-'- >-5/*5-&(;-?%)'*>* )*)+*,&-, 9:9 -)-

.*8=06B+ )'-&-C('+*/ S, 73?-)8,%;32 .* /%068=+(+(; *1/(1*+'- '/-734 

7*))+(&*78%&-, 5(78%&-, ("D!) ;%+*5*; '()(+%8=&*2: 

 c

S

ln ,
r

S
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   (1) 

>5% r), rs – )**+7%+)+7%&&* C-0-?%)'-2 - ./-7%5%&&32 /(5-6)3 )'7(<-&3. 

E(5-6) rs *./%5%8,%+), .* C*/;68% 

 S A

B

2,25
,r

e

! "
   (2) 

>5% F – *+/%0*', *+)%'(%;32 ./*5*8<%&-%; 735%8%&&*>* ./- *1/(1*+'% ;%-

+*5*; '()(+%8=&*2 ./,;*8-&%2&*>* 6?()+'( &( *)- */5-&(+; D – 6'8*& 5(&&*-

>* 6?()+'(; G – .=%0*./*7*5&*)+= .8()+(. 

H*)+*,&-% 9:9 ./-&,+* )?-+(+= 6465@%&&3; ./- .*8*<-+%8=&34 0&(-

?%&-,4 )'-&-C('+*/(. 

D /,5% /(1*+ [1, 2] ./%58(>(%+), ./*7*5-+= 5-(>&*)+-?%)'6B ./*$%56/6 

.* /%068=+(+(; *1/(1*+'- "D! ;%+*5*; 5%+%/;-&-/*7(&&34 ;*;%&+*7 5(7-

8%&-, (!I!). #1/(1*+'( )7*5-+), ' *./%5%8%&-B 1%0/(0;%/&*>* 5-(>&*)+--

?%)'*>* ./-0&('( d. D /(1*+% [3] ./%58*<%&* )?-+(+= )*)+*,&-% 9:9 6465-

@%&&3; ./- 0&(?%&-,4 d 1*8%% 2,2. 
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D /(1*+% [4] 6'(037(%+), &( 7%/*,+&32 /(01/*) 7%8-?-&3 5-(>&*)+-?%-

)'*>* ./-0&('( 7 &%'*+*/34 >/(&-?&34 0&(?%&-,4 7)8%5)+7-% -)'(<%&-, 

"D!, &(./-;%/ -0-0( .*)8%./-+*'(, - 5*.6)'(%+), 7*0;*<&*)+= 731*/( -&-

+%/7(8*7 -0;%&%&-, '/-+%/-, d .* '(<5*;6 ;%)+*/*<5%&-B *+5%8=&* &( *)-

&*7% (&(8-0( -;%BJ%>*), &(1*/( "D!. 9*)+/*%&3 >-)+*>/(;;3 /()./%5%8%-

&-, 5-(>&*)+-?%)'-4 ./-0&('*7, *./%5%8%&&34 58, &%)'*8='-4 5%),+'*7 '/--

734 7*))+(&*78%&-, 5(78%&-,, 735%8%&3 >/(&-?&3% 0&(?%&-, K+-4 ./-0&('*7. 

D &()+*,J%2 /(1*+% ./-7%5%&3 /%068=+(+3 *$%&'- )*)+*,&-, 9:9 58, 

)'7(<-&, K').86(+-/6BJ-4 +68=)'-2 - 1*1/-'*7)'-2 .8()+3  &=7-&)'*>* 

;%)+*/*<5%&-,, 73.*8&%&&*2 ./- (&(8-0% /%068=+(+*7 *1/(1*+'- 74 '/-734 

7*))+(&*78%&-, 5(78%&-, 5*137(BJ-4 )'7(<-&, .*86?%&&34 7 .%/-*5 ) 2006 

.* 2008 >. 9/- *1/(1*+'% *./%5%8%&3 /,5 .*'(0(+%8%2, 7 +*; ?-)8% d - S. 

!-(>/(;;(, *+/(<(BJ(, 0(7-)-;*)+= d *+ S, ./-7%5%&( &( /-). 1. 

d

S  

E-). 1. :(7-)-;*)+= 1%0/(0;%/&*>* 5-(>&*)+-?%)'*>* ./-0&('( d *+ )'-&-C('+*/( S 

A( >/(C-'% 7 '**/5-&(+(4 d–S ./*)8%<-7(%+), 0(7-)-;*)+= K+-4 5764 

.(/(;%+/*7. #5&('* 58, &%'*+*/34 )'7(<-& ./- *+/-$(+%8=&34 0&(?%&-,4 S 

*+;%?%&3 0&(?%&-, d, ./%73@(BJ-% 2,2, +.%. 7 )**+7%+)+7-- ) /(1*+*2 [3] 

-;%BJ-% 6465@%&&*% )*)+*,&-% 9:9. "(' ./(7-8*, )'-&-C('+*/ K+-4 )'7(-

<-& -;%%+ &%0&(?-+%8=&*% .* )7*%2 7%8-?-&% *+/-$(+%8=&*% 0&(?%&-%. 

9/-;%/&* .*8*7-&( +*?%' (52 %) )*)/%5*+*?%&3 7 8*'(8=&*2 0*&%, /()-

.*8*<%&&*2 7 ./%5%8(4 (–3; 3) .* *)- S - (2; 3) .* d. A( /-). 2 ./%5)+(78%& 

K+*+ 6?()+*' 5-(>/(;;3 7 1*8%% '/6.&*; ;()@+(1%. 
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 )8*7&* 7)B *18()+= 05%)= ;*<&* /(05%8-+= &( 57% ?()+- >*/-0*&+(8=-

&*2 8-&-%2 ) d = 2,5. H'7(<-&3, &(4*5,J-%), 73@% 8-&--, -;%B+ .*8*<--

+%8=&3% 0&(?%&-, )'-&-C('+*/(, - ;*<&* )'(0(+= *1 *5&*0&(?&*)+- +/('+*7-

'- )*)+*,&-, 9:9. H 6?%+*; )6J%)+7%&&*>* /(01/*)( +*?%' 7 &-<&%2 *+ 8--

&-- ?()+- 5-(>/(;;3, ;*<&* )5%8(+= 737*5 * +*;, ?+* 0&(?%&-% 5-(>&*)+--

?%)'*>* ./-0&('( 7 5-(.(0*&% 2,2–2,5 &% .*07*8,%+ ./*7%)+- *5&*0&(?&6B 

5-(>&*)+-'6 )*)+*,&-, 9:9. 

d

S  

E-). 2. :(7-)-;*)+= 1%0/(0;%/&*>* 5-(>&*)+-?%)'*>* ./-0&('( d *+ )'-&-C('+*/( S 

7 ;()@+(1% S (–3; 3) - d (2; 3) 

D +(18-$% ./%5)+(78%&3 -&+%/7(83 -0;%&%&-, - )/%5&-% 58, '(<5*>* 

-&+%/7(8( 0&(?%&-, .*'(0(+%8%2 d - S 58, 1*8=@%2 ?()+- "D! (82 %). :(7--

)-;*)+= )/%5&-4 0&(?%&-2 5-(>&*)+-?%)'*>* ./-0&('( *+ )/%5&-4 0&(?%&-2 

)'-&-C('+*/( .* '(<5*;6 -0 -&+%/7(8*7 .*'(0(&( &( /-). 3. 

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

L&+%/7(8 -0;%&%&-, d H/%5&%% 0&(?%&-% d L&+%/7(8 -0;%&%&-, S H/%5&%% 0&(?%&-% S 

2–2,5 2,25 –4,34–4,30 –0,854 

2,5–3 2,75 0,18–9,32 3,285 

3–3,5 3,25 2,02–16,78 7,612 

M*8%% 3,5 4,59 1,44–53,93 20,698 
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d
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R

 = 0,1077  + 2,3823
  = 0,99852

 

E-). 3. :(7-)-;*)+= )/%5&-4 0&(?%&-2 5-(>&*)+-?%)'*>* ./-0&('(  

*+ )/%5&-4 0&(?%&-2 )'-&-C('+*/( 

9*86?%&&3% 0&(?%&-, ) 73)*'*2 +*?&*)+=B (../*')-;-/6B+), ./,;*2 

8-&-%2, ?+* )7-5%+%8=)+76%+ * &(8-?-- ?%+'*2 0(7-)-;*)+- ;%<56 576;, .*-

'(0(+%8,;- >-5/*5-&(;-?%)'*>* )*)+*,&-, ./-0(1*2&*2 0*&3. A68%7*;6 

0&(?%&-B )'-&-C('+*/( )**+7%+)+76%+ 5-(>&*)+-?%)'-2 ./-0&(' 2,382. H 6?%-

+*; 0(7-)-;*)+-, ./-7%5%&&*2 &( /-). 2, )*)+*,&-% ./-0(1*2&34 0*& ./*56'-

+-7&34 .8()+*7 &(  &=7-&)'*; ;%)+*/*<5%&-- (1*1/-'*7)'(, 0(8%<=) ;*<-

&* )?-+(+= 6465@%&&3; ./- 0&(?%&-- d 1*8%% 2,5. 
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