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 !" 622.831 

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

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

/010/2+,!- 3- 4154637 /,08/2, 605 97 1050: 

3,$$#)-"!/0 *$4).&5 6"&#!/!/&5 *6"*(&1 1,",%-!"&$-&% ()"/01 6)")+, 6)4*2!//01 $-,-&-

2!$%&# & +&/,#&2!$%&# #!-)+,#&. 76"!+!4!/0 *6"*(&! 1,",%-!"&$-&%& )$/)./01 -&6). ()"/01 
6)")+ 8!"1/!%,#$%)() #!$-)")9+!/&5 %,4&'/01 $)4!' *4:-",;.*%).0# #!-)+)#.  ")&;.!+!/) 

$)6)$-,.4!/&! +&/,#&2!$%)() & $-,-&2!$%)() #)+*4!' *6"*()$-&, 6)4*2!/) %)""!45<&)//)! 

*",./!/&! &1 .;,&#)$.5;&. 

 

# $%&'()*' +%,%-'),.&'($/0/ /1'(+'&'2.3 0'/-'4%2.&'($.4 ,%(&')/* 5(-

)/6&.*/(). +/78'-294 $/2(),5$:.6 2%.1/;'' &%()/ .(+/;<85=)(3 7'>/,-%:.-

/229' +/$%8%)';., /+,'7';'229' ()%).&'($.- -')/7/- +,. .(+9)%2.. /1,%8:/* 

+/7 2%0,58$/6. ?72%$/ +,. *9+/;2'2.. ,37% )'42/;/0.&'($.4 +,/:'((/* (15,'-

2.', *8,9*%2.' . ).7.) 4%,%$)','2 7.2%-.&'($.6 4%,%$)', 2%0,5@'2.3, &)/ ),'-

15') .(+/;<8/*%2.3 +,. ,%(&')%4 (+':.%;<294 +/$%8%)';'6, /+,'7';'2294 

* %2%;/0.&294 5(;/*.34 +,.;/@'2.3 2%0,58$.. A).- ),'1/*%2.3- 57/*;')*/,3-

=) 5+,50.' 4%,%$)',.().$., +/;5&'229' +/ ,'85;<)%)%- .85&'2.3 ,%(+,/(),%-

2'2.3 5+,50.4 $/;'1%2.6 * /1,%8:%4 0/,294 +/,/7 (7.2%-.&'($.6 -')/7 /+,'-

7';'2.3 5+,50.4 4%,%$)',.().$). !%2296 -')/7 /)2/(.)(3 $ 2',%8,5B%=C.- 

-')/7%- $/2),/;3 (/()/32.3 -%)',.%;% . +/8*/;3') (57.)< / (),5$)5,2/-

)'$()5,294 /(/1'22/()34 (),/'2.3 0/,2/6 +/,/79 . '' 5+,50.4 (*/6()*%4 (7.-

2%-.&'($.6 -/75;< 5+,50/()., 7.2%-.&'($.6 $/D>>.:.'2) E5%((/2% . 7,.). 

F)%).&'($.' . 7.2%-.&'($.' 4%,%$)',.().$. +/,/7 .2/07% (.;<2/ ,%8;.-

&%=)(3 -'@75 (/1/6. G4 2'/1/(2/*%22/' .(+/;<8/*%2.' -/@') /),%8.)<(3 2% 

,'85;<)%)%4 ,%(&')/*. E/D)/-5 /&'2< *%@2/ 82%)< 5(;/*.3 +,.-'2'2.3 . +/;5-

&'2.3 7.2%-.&'($.4 4%,%$)',.().$ 0/,294 +/,/7 . .4 (*38< (/ ()%).&'($.-.. 

F$/,/(). ,%(+,/(),%2'2.3 +,/7/;<2/6 . +/+','&2/6 5+,50.4 */;2 3*-

;3=)(3 *%@29-. 7.2%-.&'($.-. 4%,%$)',.().$%-. 0/,294 +/,/7. H% ('0/-

723B2.6 7'2< (5C'()*5') 2'($/;<$/ -')/7/* /+,'7';'2.3 ($/,/()'6. H%.1/-

;'' ,%(+,/(),%2'2296 .8 2.4 – .-+5;<(296 -')/7. ?2 /(2/*%2 2% 2'+/(,'7-

()*'22/- .8-','2.. *,'-'2. +,/4/@7'2.3 8*5$/*/0/ .-+5;<(% &','8 /1,%8': 

/) .8;5&%)';3 $ +,.'-2.$5 (+,3-/' +,/8*5&.*%2.'). G8;5&%)';< . +,.'-2.$ 

+,. D)/- ,%(+/;%0%=)(3 2% +,/).*/+/;/@294 )/,:%4 /1,%8:% [3]. F$/,/()< 

+,/4/@7'2.3 +,/7/;<2/6 */;29 /+,'7';3')(3 +/ >/,-5;' 
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07'  +, – ($/,/()< +,/7/;<2/6 */;29, -/(; L – 7;.2% /1,%8:%, -; t – *,'-3 +,/-

4/@7'2.3 .-+5;<(% +/ /1,%8:5, (. F$/,/()< +,/4/@7'2.3 +/+','&2/6 */;29 

/+,'7';3')(3 %2%;/0.&29- /1,%8/-. #,'-3 +,.4/7% +/+','&2/6 */;29 /)-'-

&%')(3 +/ *()5+;'2.= $/;'1%2.6 %-+;.)579 1/;<B'6, &'- %-+;.)57% 

+,/7/;<2/6 */;29. 

I2%3 ($/,/(). ,%(+,/(),%2'2.3 +,/7/;<2/6 . +/+','&2/6 */;2, -/@2/ 

*9&.(;.)< 7.2%-.&'($.6 -/75;< 5+,50/(). (E7) . 7.2%-.&'($.6 $/D>>.:.-

'2) E5%((/2% (!): 
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07'  +, – ($/,/()< +,/7/;<2/6 */;29, -/(; & – +;/)2/()< 0/,2/6 +/,/79, $0/-3; 

R – /)2/B'2.' ($/,/(). +/+','&2/6 */;29 $ ($/,/(). +,/7/;<2/6 */;29. 

!;3 +/;5&'2.3 7.2%-.&'($.4 4%,%$)',.().$ 19;% +,/*'7'2% (',.3 

D$(+',.-'2)/* +/ /+,'7';'2.= ($/,/(). +,/4/@7'2.3 +,/7/;<294 . +/+'-

,'&294 */;2 * /1,%8:%4 0/,294 +/,/7 ( +/-/C<= 2.8$/&%()/)2/0/ 5;<),%-

8*5$/*/0/ 7'>'$)/($/+% –  !2H-EJ (,.(. 1). !'>'$)/($/+ ,'%;.85') )'2'-

*/6, D4/- . 8',$%;<2/-)'2'*/6 -')/79 $/2),/;3 . +/8*/;3') +,/*/7.)< .8-'-

,'2.3 * 7.%+%8/2' &%()/) /) 20 7/ 1250 $K:. 

F :';<= +,/*'7'2.3 D$(+',.-'2)/* 19;. +/70/)/*;'29 :.;.27,.&'-

($.' /1,%8:9 7.%-'),/- 100 -- . *9(/)/6 100 . 200 --. !%229' ,%8-',9 

/1,%8:% . &%()/)% 57/*;')*/,3=) 5(;/*.= /1,%8/*%2.3 +,/7/;<294 */;2 (/ 

($/,/()<=, ,%*2/6 ($/,/(). ,%(+,/(),%2'2.3 */;2 * 1'80,%2.&2/6 (,'7'. 

#,'-3 +,/4/@7'2.3 +,/7/;<294 . +/+','&294 */;2 &','8 /1,%8': /+,'7';3-

;/(< ( +/-/C<= )'2'*/0/ -')/7% (,.(. 2). L%()/)% 8/27.,5=C'0/ .-+5;<(% – 

300 $K:. F$/,/(). +,/4/@7'2.3 5+,50.4 */;2 *9&.(;3;.(< +/ >/,-5;' (1). 

  

M.(. 1. #2'B2.6 *.7 5;<),%8*5$/*/0/ 

7'>'$)/($/+%  !2H-EJ 

M.(. 2. F4'-% +,/8*5&.*%2.3 /1,%8:% 

)'2'*9- -')/7/- 
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# 4/7' +,/*'7'2.3 D$(+',.-'2)/* 19;/ .((;'7/*%2/ /$/;/ 250 /1,%8-

:/* ,%8;.&294 ).+/* +/,/7, 8%;'0%=C.4 2% #',42'$%-($/- -'()/,/@7'2.. 

$%;.6294 (/;'6 (#"J"F). E,. /1,%1/)$' ,'85;<)%)/* 7;3 $%@7/0/ /1,%8:% 

*9&.(;3;(3 7.2%-.&'($.6 $/D>>.:.'2) E5%((/2% ()%1;.:%) . 7.2%-.&'($.6 

-/75;< 5+,50/().. 

 

 !"#$%" &$'("$%) *+,!,*-". /!,#,01$23  

% /,/"!"($23 4,0$ % #%$'5%("*+%. +,677%8%"$- 9:'**,$' 

$"+,-,!23 ;,!$23 /,!,# <=>= 
*
 

E/,/7% 
F$/,/()< +,/7/;<-
294 */;2, -/( 

F$/,/()< +/+'-
,'&294 */;2, -/( 

!.2%-.&'($.6 $/D>-
>.:.'2) E5%((/2% 

N;'*,/;.) 3500–4500 2000–2600 0,23±0,06 

E'(&%2.$ 3300–3900 2000–2400 0,20±0,02 

N,0.;;.) 3300–3900 2000–2200 0,23±0,02 

G8*'()23$ 3500–3900 2170–2330 0,19±0,02 

!/;/-.) 3300–4900 2000–2600 0,26±0,07 

K.+( 3700–4900 2200–2600 0,27±0,05 

N20.7,.) 3000–5000 1600–2800 0,2±0,1 

J',0';< 3300–5300 1300–3000 0,2±0,1 

"%-'22%3 (/;< 3500–3700 2060–2200 0,23±0,02 

"%,2%;;.) 2700–3500 1500–1900 0,2±0,1 

F.;<*.2.) +'(),96 2100–3100 1300–1900 0,2±0,1 

F.;<*.2.) +/;/(&%)96 2500–3500 1500–2500 0,1±0,1 

F.;<*.2.) $,%(296 3100–3700 1900–2300 0,18±0,04 

* M'85;<)%)9 .8-','2.6 +,.*'7'29 7;3 82%&'2.3 2%7'@2/(). 0,95. 

E/(;' +,/8*5&.*%2.3 /1,%8:9 +/7*',0%;.(< .(+9)%2.3- 2% /72//(2/' 

(@%).' ( /+,'7';'2.'- 7'>/,-%:./2294 +/$%8%)';'6 (()%).&'($/0/ -/75;3 

5+,50/(). . $/D>>.:.'2)% E5%((/2%) * (//)*')()*.. ( K?FO/- [4]. M'85;<-

)%)9 (/+/()%*;'2.3 -/75;'6 5+,50/()., /+,'7';'2294 ()%).&'($.- (E()) 

. 7.2%-.&'($.- (E7) -')/7%-., +,.*'7'29 2% ,.(. 3. 
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M.(. 3. #8%.-/(*38< -'@75 7.2%-.&'($.- . ()%).&'($.- -/75;3-. 5+,50/(). 

+/;5($%;<294 +/,/7 2%7(/;32/6 )/;C. . (/;3294 +/,/7 #"J"F 



 85

N2%;.8 ,'85;<)%)/* +/$%89*%'), &)/ 7.2%-.&'($.6 -/75;< 5+,50/(). 

* 1/;<B.2()*' (;5&%'* *9B' ()%).&'($/0/ * 2–4 ,%8%; +,. D)/-, &'- 1/;<B' 5+-

,50/()<, )'- 82%&.)';<2'' D)% ,%82.:% [1]. H'/14/7.-/ /)-').)<, &)/ +/;5&'229' 

+,3-9' 2' +,/4/73) &','8 2%&%;/ $//,7.2%), &)/ -/@2/ /1P3(2.)<, 7/ 2'$/)/,/6 

()'+'2., +;%().&2/()<= 0/,294 +/,/7 . -')/7.$/6 +,/*'7'2.3 .(+9)%2.6 [2]. 

E/ +,.*'7'229- 0,%>.$%- ((-. ,.(. 3) *.72/, &)/ -'@75 82%&'2.3-. 

2%1;=7%')(3 ;.2'62%3 8%*.(.-/()<, $/)/,%3 * +',*/- +,.1;.@'2.. -/@') 

19)< %++,/$(.-.,/*%2% 5,%*2'2.'- 

 7 ()E kE b $ , (4) 

07' k . b – D-+.,.&'($.' $/D>>.:.'2)9, .-'=C.' ,%8;.&29' $/;.&'()*'2-

29' 82%&'2.3 7;3 ,%8294 ).+/* +/,/7. 

!;3 +/;5($%;<294 +/,/7 (.8*'()23$., +'(&%2.$. . 7,.) 2%7(/;32/6 

)/;C. #"J"F 0,97k   . 15,60b  . 

!;3 (/;3294 +/,/7 ($%-'22%3 (/;<, (.;<*.2.) . 7,.) #"J"F 2,93k   

. 6,48b  . 

G((;'75'-9' +/$%8%)';. .-'=) 7/()%)/&2/ )'(25= $/,,';3:.= ($/-

D>>.:.'2) $/,,';3:.. (/()%*;3'): 0,69 – 7;3 +/;5($%;<294 +/,/7; 0,40 – 7;3 

(/;3294 +/,/7, +,. 2%7'@2/(). /+,'7';'2.3 0,9). 

O%$.- /1,%8/-, 82%3 8%*.(.-/(). -'@75 ()%).&'($.-. . 7.2%-.&'($.-

-. 4%,%$)',.().$%-. 0/,294 +/,/7, -/@2/ +/*9(.)< 7/()/*',2/()< 0'/-'-

4%2.&'($.4 /:'2/$ (/()/32.3 $,%'*94 &%()'6 -%((.*% 0/,294 +/,/7 +,. ,%8-

;.&294 )'42/;/0.&'($.4 +,/:'((%4, % )%$@' .(+/;<8/*%)< +,. /+,'7';'2.. 

5+,50.4 +%,%-'),/* %$5().&'($.' -')/79, $/)/,9' 82%&.)';<2/ 5+,/C%=) 

+,/*'7'2.' .((;'7/*%2.6. 

# 2%()/3C'' *,'-3 8%7%&% (*/7.)(3 $ )/-5, &)/19 2%$/+.)< 7/()%)/&2/ 

1/;<B/6 D$(+',.-'2)%;<296 -%)',.%; +/ ($/,/()3- +,/4/@7'2.3 */;2 

* 0/,294 +/,/7%4 . /+,'7';'2.= .4 5+,50.4 (*/6()* ()%).&'($.- -')/7/- 7;3 

5)/&2'2.3 $/,,';3:./2294 8%*.(.-/()'6 ,%8;.&294 ).+/* 0/,294 +/,/7. 

 /%*,+ 0%-"!'-:!2 

1. #%)/;.2 Q.F. H'$/)/,9' 7.2%-.&'($.' (*/6()*% . +,.,/7% 7'>/,-

-.,/*%2.3 0/,294 +/,/7. – J.: H%5$%, 1966. – 260 (. 

2. F*/6()*% 0/,294 +/,/7 . -')/79 .4 /+,'7';'2.3 / Q.G. G;<2.:$%3 

[. 7,.]. – J.: H'7,%, 1969. – 392 (. 

3. R-C.$/* #.F. #/;2/*9' +,/:'((9 * -%((.*' 0/,294 +/,/7: 5&'1. 

7;3 *58/*. – J.: H'7,%, 1984. – 271 (. 

4. K?FO 28985–91. E/,/79 0/,29'. J')/7 /+,'7';'2.3 7'>/,-%:./2-

294 4%,%$)',.().$ +,. /72//(2/- (@%)... 

E/;5&'2/ 27.04.2010 


