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 !" 621.789 

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

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

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

(012314501!6357 (606 7801!  

!5*01910 1!687): (05;01 1<3=> 

!1?118!1?3=> )18;1! 54 6@96)A81*78136 

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

!*.3'##& %"4*.5!6.(,',") !*"0*.-.+,$7 %./..(%./,$7 6.(0.% "2 &#-

8&69(.4'(.,& !*" !.-.:" ;(&6.,,$7 .4*&23.% &#8&69(.4'(.,,.< 

#-'#", !.65+',,$7 !*'##.%&,"'- % #..(%'(#(%"" # = >? 12801–98; 

/&@(#) *'0.-',/&3"" !. *&#+'(5 " '1. 0.,0*'(,$- A&1&-, !*"%'/', 

*)/ #!*&%.+,$7 -&('*"&6.% !. *&#+'(5 !&*&-'(*.% !*.3'##& 5!6.(,'-

,") /6) ,'0.(.*$7 ("!.% &#8&69(.4'(.,,$7 #-'#'<. 

 

 !"#$%&$ '!(%): %"4*.8.*-5@:'' " %"4*.5!6.(,)@:'' .4.*5-

/.%&,"', !*.1,.2"*.%&,"', &#8&69(.4'(.,,&) #-'#9, !*.3'## 5!6.(,'-

,"), *'0.-',/&3"". 

 

#$%&$'(')*+, -'.''/-'.*', 0'/'& – 1/' &2*2-&2 3%$%*', '/ 40 .' 

90 4( % 5067%*', 4 4(, -+8'0*9**2: 8' &$'(&9 .'$';*', '.9;.+ 2-/'-

('7%0<*', .'$'5%. =4*'-*', >6*&?%9, 8$%&$'(')*'5' -'.''/-'.*'5' 

0'/&2 :-0:9/4: '/-'. .';.9-', % .$65', -'.+ 4 .'$';*'5' 8'0'/*2, 99 

47'$ % 89$9*'4 - @2$2*99 @2802*%$'-2**'9 (94/'. =7+)*' 8$%&$'(')*+9 

-'.''/-'.*+9 0'/&% -+8'0*:A/4: *2 *2&0'**+B 6)24/&2B .'$'5%. 

"'*9)*', -'.''/-'. 4 8'0'/*2 .'$';*', '.9;.+ @25$:@*:9/ '&$6-

;2AC6A 4$9.6. D'5024*' -+8'0*9**+( @2(9$2( [5] &'*?9*/$2?%: -$9.-

*+B -9C94/- - 8')-9 *2 5067%*9 5–10 4( -.-'9 (9*<39, )9( - 8'-9$B*'-

4/*'( 40'9 .' 5 4(. E2%7'0<399 &'0%)94/-' -$9.*+B '/0';9*%, '7*2$6-

;9*' *2 $244/':*%% 7–15 ( '/ &$2: 8$'9@;9, )24/%.  4/2*'-09*', )/' )9-

$9@ 25 ( &'*?9*/$2?%: 4*%;29/4: 8$%(9$*' -.-'9 % )9$9@ 100 ( 8$%70%-

;29/4: & >'*'-',. F'.''/-'.*+9 0'/&% 8'@-'0:A/ -+-94/% @25$:@*9**6A 

-'.6 - @2$2*99 @28$'9&/%$'-2**+9 (94/2, )/' - ?90'( 8'@-'0:9/ 7'099 

?909*28$2-09**' 7'$'/<4: 4 @25$:@*9*%:(% '&$6;2AC9, 4$9.+. 

F *24/':C99 -$9(: 8$%&$'(')*+9 -'.''/-'.*+9 0'/&% %@5'/2--

0%-2A/4: %@ 47'$*'5' %0% ('*'0%/*'5' ?9(9*/'79/'*2, 2 - *9&'/'$+B 

406)2:B % %@ 24>20</'79/'*2, *' 8$% %@5'/'-09*%% % /9B % .$65%B 0'/-
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&'- %(99/ (94/' .'4/2/')*' 7'0<3'9 &'0%)94/-' $6)*'5' /$6.2. D9$<-

9@*+( *9.'4/2/&'( ?9(9*/'79/'**+B 0'/&'- :-0:9/4: %B .'4/2/')*' 

7+4/$'9 $2@$639*%9 @2 4)9/ .9,4/-%: &%40+B -'.*+B 4$9., &'/'$+9 

'7$2@6A/4: - $9@60</2/9 $92&?%% (9;.6 -'.', % /2&%(% @25$:@*:AC%-

(% -9C94/-2(%, &2& '&4%. 49$+ (SO2) % $2@0%)*+9 '&4%.+ 2@'/2 (NOx). 

#'1/'(6, - 4-:@% 4 7'0<3', /$6.'G(&'4/<A %@5'/'-09*%:, 2 '4'79**' 

4 *9.'05'-9)*'4/<A 8$%&$'(')*'5' 0'/&2 %@ ?9(9*/'79/'*2, -4/29/ 

-'8$'4 ' *9'7B'.%('4/% 89$9'$%9*/2?%% *2 .$65%9 *28$2-09*%: %@5'-

/'-09*%: 8$%&$'(')*+B -'.''/-'.*+B 0'/&'-. =.*%( %@ /2&%B *2-

8$2-09*%, :-0:9/4: (9B2*%@%$'-2**'9 %@5'/'-09*%9 8$%&$'(')*+B 

-'.''/-'.*+B 0'/&'- %@ 24>20</'79/'*2. 

!0: (9B2*%@2?%% $27'/ 8' %@5'/'-09*%A 8$%&$'(')*'5' -'.''/-

-'.*'5' 0'/&2 %@ 24>20</'79/'*2 8$9.0';9*' [4] 8$%(9*%/< 489?%20<-

*'9 -%7$'>'$(6AC99 '7'$6.'-2*%9, :-0:AC994: 4(9**+( '7'$6.'-2-

*%9(, 64/2*2-0%-29(+( *2 42('B'.*+9 5649*%)*+, %0% &'094*+, 24-

>20</'6&02.)%&%.  

=.*%( %@ -'@(';*+B 4$9.4/- (9B2*%@2?%% :-0:9/4: 25$952/  

($%4. 1), 4'4/':C%, %@ &'094*'5' 24>20</'6&02.)%&2, 3*9&'-'5' 8'.2-

-2/90: 24>20</'79/'**', 4(94%, -+5$6;2AC95' 24>20</'79/'**6A 

4(94< %@ 76*&9$2 24>20</'6&02.)%&2 - *28$2-09*%%, 89$89*.%&60:$-

*'( 95' .-%;9*%A, % 64/$',4/-2, *98'4$9.4/-9**' %@5'/'-0:AC95' 

0'/'& – -%7$'>'$('-2/90: 0'/&2.  

 

H%4. 1. "'*4/$6&/%-*2: 4B9(2 25$952/2 %@5'/'-09*%: 8$%&$'(')*+B  

-'.''/-'.*+B 0'/&'- %@ 24>20</'79/'*2  

*2 72@9 &'094*'5' 24>20</'6&02.)%&2 D!-404I 
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F%7$'>'$('-2/90< 0'/&2 4/$6&/6$*' 4'4/'%/ %@ .-6B 82$20090<-

*' $248'0';9**+B, 8'.-%;*+B '5$2*%)%/90<*+B 4/9*'& ('82067&2 

>'$('-2/90:), '8%$2AC%B4: *2 489?%20<*+9 0+;%, -*6/$% &'/'$+B 

$248'0';9* 806;'&, '46C94/-0:AC%, 68$9;.2AC99 8$'>%0%$'-2*%9 

24>20</'79/'**', 4(94%, % -%7$'80%/2, 680'/*:AC2: 24>20</'79/'*-

*6A 4(94<. 

!*%C9 -%7$'80%/+ 48$'>%0%$'-2*' /2&%( '7$2@'(, )/' 8'409 99 

8$'B'.2 8' 24>20</'79/'**', 4(94% 8'06)29/4: &2*2-&2, $2@(9$+ &'-

/'$', 8'0*'4/<A 4''/-9/4/-6A/ 8$'9&/*+( $2@(9$2( 8$%&$'(')*'5' 

0'/&2.  

J5$952/ %@5'/'-09*%: 8$%&$'(')*+B -'.''/-'.*+B 0'/&'- %@ 

24>20</'79/'*2 8$'%@-9.9* === «!'$'4» (5. K9$*63&2, #9$(4&%, 

&$2,) 8' 8$'9&/6 &2>9.$+ «D/$'%/90<*+9 % .'$';*+9 (23%*+»  

#9$(LM  % 8$'390 8$'7*+9 %48+/2*%:. #$'%@-'.4/-9**+9 %48+/2-

*%: 8'&2@20% 8'0';%/90<*+9 $9@60</2/+.  

L02-*', ?90<A 0A7'5' 8$'?9442 680'/*9*%: 24>20</'79/'**', 

4(94% :-0:9/4: .'4/%;9*%9 (2&4%(20<*', 80'/*'4/% 680'/*9**'5' 

40': %0% '7N9(2 24>20</'79/'**', 4(94% % 99 4''/-9/4/-%9 *'$(2/%--

*+( /$97'-2*%:(. E'$(2/%-*2: 80'/*'4/< 24>20</'79/'**', 4(94% 

.'0;*2 4'4/2-0:/< 96–99 % @*2)9*%: 80'/*'4/%, '8$9.909**', 027'$2-

/'$*+( 48'4'7'( 8' (9/'.%&9, 8$9.64('/$9**', L=DM 12801–98. M2&, 

4/$'%/90<*+9 *'$(+ % 8$2-%02 DE%# 3.06.03–85 - 86*&/9 10.41 8$9.-

8%4+-2A/, )/'7+ &'1>>%?%9*/+ 680'/*9*%: &'*4/$6&/%-*+B 40'9- 

.'$';*', '.9;.+ 7+0% *9 *%;9: 

 !0,99 – .0: 80'/*'5' 24>20</'79/'*2 %@ 5'$:)%B % /980+B 4(949, 

/%8'- J % I; 

 !0,98 – .0: 80'/*'5' 24>20</'79/'*2 %@ 5'$:)%B % /980+B 4(949, 

/%8'- F, L % !, 8'$%4/'5' % -+4'&'8'$%4/'5' 24>20</'79/'*2;  

 !0,96 – .0: 24>20</'79/'*2 %@ B'0'.*+B 4(949,. 

"'1>>%?%9*/ 680'/*9*%: &'*4/$6&/%-*+B 40'9- % '7N9('- 8$%-

&$'(')*+B -'.''/-'.*+B 0'/&'- $9502(9*/%$69/ 8$'9&/*2: .'&6(9*/2-

?%:, $2@$272/+-29(2: *2 &2;.+, &'*&$9/*+, 0'/'&. O';*' 8$9.8'0'-

;%/<, )/' &'1>>%?%9*/ 680'/*9*%: (2/9$%202 8$%&$'(')*'5' 0'/&2 ('-

;9/ 7+/< *94&'0<&' (9*<39, )9( 8$9.8%4+-29/ DE%#, /2& &2& 4)%/29/4:, 

)/' -'.''/-'.*', 0'/'& *9 %48+/+-29/ /2&%B 4%0'-+B *25$6@'&, &2& .'-

$';*2: '.9;.2. =.*2&' 8$2&/%&2 8'&2@+-29/, )/' 89$%'.%)94&% -'.''/-

-'.*', 0'/'& (';9/ %48+/+-2/< .'4/2/')*' 7'0<3%9 *25$6@&%, *28$%(9$ 
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&'5.2 *2 *95' -+9@;29/ 7'0<395$6@*+, 2-/'('7%0<. #'1/'(6 $2?%'*20<-

*99 4)%/2/<, )/' &'1>>%?%9*/ 680'/*9*%: (2/9$%202 -'.''/-'.*'5' 0'/-

&2 .'0;9* 7+/< *9 *%;9 $9&'(9*.'-2**'5' DE%#'(.  

!2**+9 $24)9/*+9 $9&'(9*.2?%% $2@$27'/2*+ %4B'.: %@ 8$9.8'-

0';9*%:, )/' 24>20</'79/'**+9 4(94%, 680'/*9**+9 .' *'$(2/%-*', 

80'/*'4/%, 8'06)9**', 4 8'('C<A $2@0%)*+B 48'4'7'- 680'/*9*%:, 

/';.94/-9**+ - '4*'-*+B 4-'%B 8'&2@2/90:B. D *9&'/'$+(% .'86C9-

*%:(% 1/' (';*' '/*94/% % & 680'/*9*%A '7$2@?'- 24>20</'79/'**+B 

4(949,. D09.'-2/90<*', $6&'-'.4/-6:4< 1/%( 8$9.8'0';9*%9(, 8'06-

)%- &2)94/-9**6A % &'0%)94/-9**6A B2$2&/9$%4/%&% 8$'?9442 4/2/%-

)94&'5' 680'/*9*%: '7$2@?'- 24>20</'79/'**', 4(94% &'*&$9/*', 

(2$&% *2 027'$2/'$*'( 8$9449 - 4''/-9/4/-%% 4 L=DM 12801–98 % %4-

8'0<@6: 8$944'-2**+9 '7$2@?+ &2& 1/20'**+9, (';*' $244)%/2/< /2&%9 

'8/%(20<*+9 82$2(9/$+ % $9;%(+ $27'/+ -%7$'680'/*:AC95' '7'-

$6.'-2*%:, 8$% &'/'$+B '*' 76.9/ 1>>9&/%-*' - $27'/9 % '79489)%/ 

*'$(2/%-*6A 80'/*'4/< 680'/*:9(', 24>20</'79/'**', 4(94%. 

=8/%(20<*+9 82$2(9/$+ % $9;%(+ $27'/+ -%7$'680'/*:AC95' 

% -%7$'>'$(6AC95' '7'$6.'-2*%: /9'$9/%)94&% $244)%/+-2A/4: - 

-%.9 6.90<*+B 8'&2@2/909, % @2/9( 8$'-9$:A/4: *2 8$'7*+B '7$2@?2B, 

680'/*9**+B *2 027'$2/'$*', -%7$'>'$(6AC9, 64/2*'-&9 ($%4. 2). 

 

H%4. 2. P27'$2/'$*2: -%7$'>'$(6AC2: 64/2*'-&2  

4 ?%0%*.$%)94&%( &'*/9,*9$'(  

#9$-+( .9,4/-%9( 8$% $24)9/9 % 8$'5*'@%$'-2*%% 82$2(9/$'- 

-%7$'680'/*:AC95' '7'$6.'-2*%: :-0:9/4: 8$944'-2*%9 ?%0%*.$%)9-

4&%B '7$2@?'- 24>20</'79/'**', 4(94% - 4''/-9/4/-%% 4 /$97'-2*%:(% 

L=DM 12801–98. F $9@60</2/9 1/'5' '8$9.90:A/4:: 



 101

1. E'$(2/%-*2: (2&4%(20<*2: -90%)%*2 80'/*'4/% 24>20</'79-

/'**', 4(94%, .'4/%529(2: 8$% 8$%0';9*%% & /'$?6 '7$2@?2 .2-09*%: 

P8$4 = 40 O#2. 

H9&'(9*.69/4: /2&;9, 8$% -'@(';*'4/%, '8$9.90%/< 80'/*'4/< 

?%0%*.$%)94&%B '7$2@?'- 24>20</'79/'**', 4(94% 8$% .2-09*%:B 

8$944'-2*%: P8$4 = 30; 20; 10 O#2 % 8'4/$'%/<, .0: *250:.*'4/%, 5$2-

>%& @2-%4%('4/%. E28$%(9$, .0: 5'$:)9, (90&'@9$*%4/', 4(94% OQD 

(/%8 L, (2$&2 1) 288$'&4%(%$6AC99 -+$2;9*%9 5$2>%&2 @2-%4%('4/% 

" #8$4f P$ %  %(99/ -%. 

0,0439 2

8$41,9702 8$% 1,0000,i P R$ % & %  

5.9 i$  – /9&6C99 @*2)9*%9 80'/*'4/% '7$2@?2 24>20</'79/'**', 4(94%, 

8$94469('5' .2-09*%9(, 5/4(
3
; 8$4P  – .2-09*%9 8$944'-2*%: '7$2@?2 

24>20</'79/'**', 4(94%, O#2; R
2
 – -90%)%*2 .'4/'-9$*'4/% 288$'&-

4%(2?%%, -+8'0*9**', 4 8'('C<A &'(8<A/9$*', 8$'5$2((+ 

Microsoft Excel. 

2. =/*'4%/90<*2: .9>'$(2?%: '7$2@?2 1/' , *9'7B'.%(2: .0: 8'-

06)9*%: *'$(2/%-*', 80'/*'4/%. 

3. E2)20<*2: 80'/*'4/< 0$  %4409.69(', 24>20</'79/'**', 4(94%. 

#'06)9**+9 @*2)9*%: 82$2(9/$'- 8$'-9$:A/4: *2 4B'.%('4/< 8' 

>'$(609 

 0
1/

1/

.
1

$
$ %

( '
  (1) 

F/'$+( .9,4/-%9( 8$% $24)9/9 % 8$'5*'@%$'-2*%% 82$2(9/$'- -%7-

$'680'/*:AC95' '7'$6.'-2*%: :-0:9/4: 8'06)9*%9 5$2>%&'- 1&489$%-

(9*/20<*+B @2-%4%('4/9,: " #4/2/ ,f$ % ) &*  " #$9;f K$ %  % .$. E2 '4*'-9 

8'06)9**+B $9@60</2/'- -%7$'>'$('-2*%: 8$'7*+B '7$2@?'- 24>20</'-

79/'**', 4(94% '8$9.90:A/4: &'*4/$6&/%-*+9 % $9;%(*+9 82$2(9/$+ 

-%7$'680'/*:AC95' '7'$6.'-2*%:. " 1/%( 82$2(9/$2( '/*'4:/4:: 

 !849-.'4/2/%)94&'9 .2-09*%9 -%7$'680'/*:AC95' '7'$6.'-2*%: 

*2 24>20</'79/'**6A 4(94< R4/2/, E/4(
2
; 

 !.%*2(%)94&'9 .2-09*%9 -%7$'680'/*:AC95' '7'$6.'-2*%: *2 

24>20</'79/'**6A 4(94< R.%*, E/4(
2
; 

 !650'-2: )24/'/2 -$2C9*%: S .97202*4'- -%7$'-'@76.%/90: -%7$'-

680'/*:AC95' '7'$6.'-2*%: %0% )24/'/2 /'&2, 8%/2AC95' $9560%$69(+, 

109&/$'.-%52/90< -%7$'-'@76.%/90:, T, L?; .0: .2**'5' 027'$2/'$*'5' 

-%7$'>'$('-2/90: &2>9.$+ #9$(LM  ($%4. 2) 6, 267+ % &* , L?; 
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 !&'1>>%?%9*/ $9;%(2 $27'/+ -%7$'680'/*:AC95' '7'$6.'-2-

*%:, K$9;: 

4/2/
$9;

.%*

.K
)

%
)

 

#49-.'4/2/%)94&'9 .2-09*%9 R4/2/, '8$9.90:9('9 &2& '/*'39*%9 

4%0+ /:;94/% -%7$'680'/*%/90: (-%7$'>'('-2/90:), - /'( )%409 % .'-

8'0*%/90<*+B 8$%5$6@'-, & 80'C2.% 680'/*:9(', 8'-9$B*'4/% '7$2@-

?2 %0% 24>20</'79/'**', 4(94%, :-0:9/4: &'*4/$6&/%-*', '4'79**'-

4/<A '7'$6.'-2*%:, % 95' @*2)9*%9 -+7%$29/4: %0% *2@*2)29/4: %4B'.: 

%@ /9B*'0'5%)94&%B -'@(';*'4/9, -%7$'2&/%-*'5' '7'$6.'-2*%:. 

#$2&/%)94&% 849-.'4/2/%)94&'9 .2-09*%9 .0: -%7$'80%/+ 4'-

4/2-0:9/: R4/2/ = 30…200 &#2 (3…20 E/4(
2
) % 7'099. 

H27')2: 650'-2: )24/'/2 -$2C9*%: .97202*4'- -%7$2/'$2 -%7$'-

>'$('-2/90:, 2 /2&;9 &'1>>%?%9*/ $9;%(2 $27'/+ '8$9.90:A/4: 4 

8'('C<A 5$2>%&'- 1&489$%(9*/20<*+B @2-%4%('4/9, – " #4/2/f$ % ) &*  

" #$9;% f K$ %  – %0% 4 8'('C<A 6$2-*9*%,, 288$'&4%(%$6AC%B 1/% 

5$2>%&%. 

L$2>%&% 1&489$%(9*/20<*+B @2-%4%('4/9, 8'06)9*+ '7$27'/&', 

8$'/'&'0'- 027'$2/'$*+B 1&489$%(9*/'- 8' -%7$'>'$('-2*%A 8$'7-

*+B ?%0%*.$%)94&%B '7$2@?'- 24>20</'79/'**', 4(94%, %(9AC%B 

$2@*+9 $2@(9$+ % '7N9(. 

DB9(2 &'*/9,*9$*'5' 6@02 027'$2/'$*'5' -%7$'>'$('-2/90: 

8$%-9.9*2 *2 $%4. 3. =4'79**'4/<A &'*4/$6&?%% .2**'5' -%7$'>'$('-

-2/90: :-0:9/4: -'@(';*'4/< 2882$2/6$*', $95%4/$2?%% /9&6C%B @*2-

)9*%, 274'0A/*', 0%*9,*', .9>'$(2?%% ?%0%*.$%)94&'5' '7$2@?2 

24>20</'79/'**', 4(94% 8$% 95' -%7$'>'$('-2*%%. M%8%)*+, 8$'/'-

&'0 -%7$'>'$('-2*%: 8$'7*+B '7$2@?'- 24>20</'79/'**', 4(94% 

8$%-9.9* *2 $%4. 4. 

D 8'('C<A -+39'8%42**'5' 027'$2/'$*'5' -%7$'>'$('-2/90: 

7+0% %4409.'-2*+ $2@0%)*+9 24>20</'79/'**+9 4(94% % 8'06)9* $:. 

1&489$%(9*/20<*+B $95$944%'**+B @2-%4%('4/9, 80'/*'4/% 8$'7*+B 

'7$2@?'- 24>20</'79/'**', 4(94% '/ 2$56(9*/'- – " #4/2/ 4/2/ $9;; ; K) ) &*  

% .$65%B. 

M2&, .0: 5'$:)9, (90&'@9$*%4/', 24>20</'79/'**', 4(94% OQD 

(/%8 L, (2$&2 1) *2 $%4. 6 8$9.4/2-09* 1&489$%(9*/20<*' 8'06)9**+, 

5$2>%& @2-%4%('4/% " #4/2/f$ % ) &* . U&489$%(9*/20<*2: &$%-2:, 8$9.-
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4/2-0:AC2: 4'7', >6*&?%A " #4/2/f$ % ) &* , 06)39 -495' 288$'&4%(%-

$69/4: 4/989**', >6*&?%9, -%.2 :by k x% &  

 " #
0,1274

4/2/1,0367 .i$ % & ) &*  (2) 

 

H%4. 3. "'*4/$6&/%-*2: 4B9(2 ?%0%*.$%)94&'5' &'*/9,*9$*'5' 6@02 64/2*'--

&% .0: 8$'-9.9*%: 8$'7*+B 1&489$%(9*/'-: 1 – .%4& 64/$',4/-2 %@(9$9*%: 

0%*9,*', .9>'$(2?%%; 2 – /$67)2/+, 3/'&; 3 – -/60&2 *28$2-0:AC2:; 4 – 

-%7$'-'@76.%/90<; 5 – ?9*/$%$6AC2: &$+3&2; 6 – 8$944->'$(2 &'*/9,*9$2;  

7 – 24>20</'79/'**2: 4(94<; 8 – 4(9**+, @28'0*%/90< >'$(+; 9 – '4*'-2*%9 

&'*/9,*9$2; 10 – $2(2 64/2*'-&%; 11 – -*93*%, &'$864 8$944->'$(+;  

I – 109&/$'&2790< %@(9$9*%: 0%*9,*', .9>'$(2?%% '7$2@?2 24>20</'79/'*-

*', 4(94%; F – 109&/$'&2790< -%7$'8$9'7$2@'-2/90: F%7$'/94/-OL 4.01»;  

                                        L – 109&/$'8$'-'. /9$('82$+ 

 

H%4. 4. M%8%)*+, 8$'/'&'0 -%7$'>'$('-2*%: 8$'7*'5' '7$2@?2  

%@ 5'$:)9, (90&'@9$*%4/', 24>20</'79/'**', 4(94% OQD (/%8 L, (2$&2 1) 



 104

!0: 5'$:)9, 4$9.*9@9$*%4/', 24>20</'79/'**', 4(94% VOJ-15 

L=DM 31015–2002 6$2-*9*%9 288$'&4%(2?%% 1&489$%(9*/20<*' 8'06-

)9**'5' 5$2>%&2 " #4/2/f$ % ) &*  4 8'('C<A 4/989**', >6*&?%% -%.2 

by k x% &  %(99/ -%. 

 " #
0,1817 2

4/2/0,8672 8$% 0,8861.i R$ % ) &* %  (3) 

F+398$%-9.9**+9 (2/9(2/%)94&%9 '8%42*%: *2/6$*+B, -%@620<-

*+B % 2882$2/6$*+B *270A.9*%, @2 8$'?944'( -%7$'>'$('-2*%: 8$'7-

*+B '7$2@?'- 24>20</'79/'**', 4(94%, 8$9.4/2-09**+9 - -%.9 5$2>%&'- 

% 288$'&4%(%$6AC%B @2-%4%('4/9,, 8'@-'0:A/ .'4/2/')*' /')*' '8$9-

.90%/< *9'7B'.%('9 @*2)9*%9 650'-', )24/'/+ -$2C9*%: .97202*4'- %0%, 

)/' /' ;9 42('9, )24/'/6 8%/2AC95' /'&2 $9560%$69('5' 109&/$'.-%52/9-

0: -%7$'-'@76.%/90: -%7$'>'$('-2/90: %0% -%7$'680'/*%/90:. !0: 1/'-

5' 8' 6$2-*9*%A 288$'&4%(2?%% (%0% 8' 5$2>%&6) .0: %@-94/*'5' %0% 

@2.2**'5' W '8$9.90:9/4: 4''/-9/4/-6AC2: -90%)%*2 &$%/9$%: " #4/2/) &* , 

2 %@ &$%/9$%: 8$% $244('/$9*%% 95' &2& 8$'4/'5' 8$'%@-9.9*%: '8$9.90:-

9/4:, 8$% $2*99 64/2*'-09**'( R4/2/, 650'-2: )24/'/2, %0%, &2& - .2**'( 

&'*&$9/*'( 406)29, )24/'/2 /'&2, 8%/2AC95' 8$%-'.*', $9560%$69(+, 

109&/$'.-%52/90< -%7$'-'@76.%/90:. 

 

H%4. 5. L$2>%& @2-%4%('4/% " #4/2/f$ % ) &*   

.0: 5'$:)9, (90&'@9$*%4/', 24>20</'79/'**', 4(94% OQD (/%8 L, (2$&2 1) 

#2$2(9/$ $9;K , 8$9.4/2-0:AC%, 4'7', '/*'39*%9 849-.'4/2/%-

)94&'5' .2-09*%: R4/2/ & 640'-*'(6 .2-09*%A, 4'@.2-29('(6 -'@(6-

C2AC9, 4%0', -%7$2/'$2 R.%*, /.9. $9; 4/2/ .%*K % ) ) , '8$9.90:9/4: 8' 
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1&489$%(9*/20<*'(6 5$2>%&6 " #$9;f K$ %  %0% 4 8'('C<A 6$2-*9*%:, 

288$'&4%(%$6AC95' 1&489$%(9*/20<*+, 5$2>%& " #$9;f K$ % . "'*-

&$9/*+9 288$'&4%(%$6AC%9 6$2-*9*%: .0: $2@0%)*+B 24>20</'79-

/'**+B 4(949,, 8$'7*+9 '7$2@?+ %@ &'/'$+B >'$(%$'-20%4< 4 8'('-

C<A 027'$2/'$*'5' -%7$'>'$('-2/90:, %(9A/ -%.: 

 !.0: (90&'@9$*%4/', 5'$:)9, 24>20</'79/'**', 4(94% OQD (/%8 

L, (2$&2 1): 

 0,064 2

$9; 0,064

$9;

2,0487
2,0487 %0% 8$% 0,8296;K R

K

($ % & $ % %  (4) 

 !.0: 4$9.*9@9$*%4/', 5'$:)9, 24>20</'79/'**', 4(94% VOJ-15 

L=DM 31015–2002: 

 0,088 2

$9; 0,088

$9;

2,3906
2,3906 %0% 8$% 0,8771.K R

K

($ % & $ % %  (5) 

#$% *9'7B'.%('4/% 1&489$%(9*/20<*+9 5$2>%&%, 288$'&4%(%-

$6AC%9 @2-%4%('4/% .0: .$65%B -%.'- 24>20</'79/'**', 4(94%, ('56/ 

7+/< .'4/2/')*' 095&' % 7+4/$' 8'06)9*+ 4 8'('C<A 027'$2/'$*', 

-%7$'>'$(6AC9, 64/2*'-&%, '4*2C9**', 4%4/9(', &'*/$'0: % $95%-

4/$2?%% 82$2(9/$'- 8$'?9442 -%7$'>'$('-2*%: '7$2@?'- 24>20</'79-

/'**', 4(94%. 

#'06)9**+9 4 8'('C<A 1&489$%(9*/20<*+B @2-%4%('4/9, 82$2-

(9/$+ R4/2/, K$9; 8'@-'0:A/ '46C94/-%/< *24/$',&6 -%7$'680'/*:AC9-

5' '7'$6.'-2*%: .0: 8'06)9*%: @2.2**', %0% 8$'5*'@%$69(', 80'/*'-

4/% 24>20</'79/'**', 4(94%. 

E24/$',&2 82$2(9/$'- -%7$'680'/*:AC95' %0% -%7$'>'$(6A-

C95' '7'$6.'-2*%:, '7N9.%*:9(+B /9$(%*'( «-%7$''7'$6.'-2*%9», 

@2&0A)29/4: - 409.6AC9(. =8$9.90:9/4: 8'0*2: (2442 -%7$''7'$6.'-

-2*%: 4 8'('C<A 64/2*'-09**'5' 8' 1&489$%(9*/20<*'(6 5$2>%&6 

" #4/2/f$ % ) &*  %0% 6$2-*9*%A, 288$'&4%(%$6AC9(6 1/'/ 5$2>%&, 82-

$2(9/$2 R4/2/, .0: )95', 4)%/2: &$%/9$%, " #4/2/) &*  8$'4/+( 8$'%@-9.9-

*%9( .-6B -90%)%*, /.9. " #4/2/ ,) &* % ,  -+)%40:( @*2)9*%9 4/2/) , E/4(
2
, 

8$% 6;9 %@-94/*'( %0% 8$%*:/'( @*2)9*%% T: 

4/2/ .
,

) %
*
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#$'.'0;2: -+)%409*%9, '8$9.90:9( 8'0*6A $24)9/*6A (2446 

-%7$'80%/+, &5: 

1

80 8$ 4/2/ ,B B B S q(

- % . % ) & &  

5.9 B-  – 8'0*2: $24)9/*2: (2442 -%7$'80%/+, 4'4/':C2: %@ &'*4/$6&-

/%-*', (244+ -%7$'80%/+ 80B  % (244+ 8$%5$6@'- 8$B ; S – 80'C2.< 

8'89$9)*'5' 49)9*%: -%7$'>'$('-2**+B '7$2@?'- 24>20</'79/'**', 

4(94% %0% 2&/%-*2: 80'C2.< *24/$2%-29(', -%7$'80%/+, 4(
2
; g – 64-

&'$9*%9 4-'7'.*'5' 82.9*%:, 4(/4
2
, g = 981 4(/4

2
. 

#' 5$2>%&6 ($%4. 5) @2-%4%('4/9, " #$9;i f K$ %  .0: 4''/-9/4/-

-6AC9, 24>20</'79/'**', 4(94% %0% 6$2-*9*%A, 288$'&4%(%$6AC9-

(6 1/'/ 5$2>%&, '8$9.90:9/4: .0: @2.2**', 80'/*'4/% W %0% W('.., -90%-

)%*2 &'1>>%?%9*/2 $9;K . X@ 8'06)9**'5' )%409**'5' @*2)9*%: &'1>-

>%?%9*/2 $9; 4/2/ .%*K % ) )  '8$9.90:9/4: *9'7B'.%('9 @*2)9*%9 .%*) . 

D)%/2:, )/' .%* -'@(F S) % , 5.9 -'@(F  – -'@(6C2AC2: 4%02 -%7$2/'$2 

-%7$'80%/+, '8$9.90:9( @*2)9*%9 -'@( .F  

#'409 '8$9.909*%: )%409**+B @*2)9*%, S %0% T % 4''/-94/-6A-

C%B %( @*2)9*%, $9; 4/2/,K )  409.69/ 679.%/<4:, )/' 4&'$'4/< .9>'$(%-

$'-2*%: 24>20</'79/'**', 4(94% 8$% 99 -%7$'>'$('-2*%% %0% -%7$'-

680'/*9*%% .'4/2/')*2 .0: 99 4'5024'-2*%: 4' 4&'$'4/<A 89$9(9C9-

*%: 72@'-', (23%*+. 

#'06)9**+9 $24)9/*+9 82$2(9/$+ *24/$',&% -%7$'680'/*:AC9-

5' %0% -%7$'>'$(6AC95' '7'$6.'-2*%: $9&'(9*.69/4: 8$'-9$%/< 86-

/9( >'$('-2*%: 8$'7*+B '7$2@?'- 24>20</'79/'**', 4(94% *2 027'-

$2/'$*', -%7$'>'$(6AC9, 64/2*'-&9. 

#$%(9*9*%9 $244('/$9**', $24)9/*', (9/'.%&% 8'@-'0:9/: 

 !$244)%/2/< .0: 0A7', 8$%(9*:9(', 24>20</'79/'**', 4(94% 

$2?%'*20<*+9 82$2(9/$+ $27'/+ -%7$'680'/*:AC95' % -%7$'>'$-

(6AC95' '7'$6.'-2*%:, 8$9.*2@*2)9**'5' .0: %@5'/'-09*%: 8$%&$'-

(')*+B -'.''/-'.*+B 0'/&'- %@ 24>20</'79/'*2 % .0: .$65%B ?909,; 

 !-+8'0*%/< - 027'$2/'$*+B 640'-%:B 4 8'('C<A 8$'7*+B % 1/2-

0'**+B '7$2@?'- 8$'-9$&6 1>>9&/%-*'4/% % &2)94/-2 -%7$'680'/*9-

*%: 24>20</'79/'**', 4(94%; - .2**', 4/2/<9 $244('/$9*2 1>>9&/%--

*'4/< -%7$'680'/*9*%: .-6B 5'$:)%B 24>20</'79/'**+B 4(949,: OQD 

(/%8 L, (2$&2 1) L=DM 9128–97 % VOJ-15 L=DM 31015–2002; 
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 !'?9*%/< /9B*'0'5%)94&%9 -'@(';*'4/% *2B'.:C95'4: - 8$'%@-'.-

4/-9**', 1&48062/2?%% -%7$'680'/*:AC95' '7'$6.'-2*%: (- '4*'-*'( 

-%7$'80%/) 8' 680'/*9*%A $2@0%)*+B 24>20</'79/'**+B 4(949,; 

 !'7'4*'-2/< &'*4/$6&/%-*+9 % $9;%(*+9 82$2(9/$+ -*'-< 8$'-

9&/%$69('5' -%7$'680'/*:AC95' % -%7$'>'$(6AC95' '7'$6.'-2*%:, 

8$9.*2@*2)9**'5' .0: %@5'/'-09*%: 8$%&$'(')*+B -'.''/-'.*+B 0'/-

&'- %@ 24>20</'79/'*2 % .0: .$65%B ?909, [6, 7]. 

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

1. M$2*48'$/*'-/9B*'0'5%)94&%9 (23%*+ % &'(809&4+ (8$'%@-

-'.4/-9**2: % /9B*%)94&2: 1&48062/2?%:): 6)97. 8'4'7%9 / F.I. #9$(:-

&'- [% .$.]; 8'. '7C. $9.. F.I. #9$(:&'-2. – =(4&: X@.--' D%7J!X, 

2007. – 440 4. 

2. !'$';*'-4/$'%/90<*+9 (23%*+ % &'(809&4+ / F.X. I20'-*9- 

[% .$.]. – O.; =(4&: X@.--' D%7J!X, 2001. – 528 4. 

3. D8$2-')*%& &'*4/$6&/'$2 .'$';*+B (23%* / 8'. $9.. X.J. I'-

$'.2)9-2. – O.: O23%*'4/$'9*%9, 1973. – 504 4. 

4. Y2$.%* O.F. = -'@(';*'4/% 4'@.2*%: 4$9.4/- (9B2*%@2?%% 

.0: %@5'/'-09*%: 8$%&$'(')*+B -'.''/-'.*+B 0'/&'- %@ 24>20</'79-

/'*2 // H2@-%/%9 &'(809&42 % 4/$'%/90<*', %*>$24/$6&/6$+ *2 '4*'-9 

$2?%'*20<*'5' 8$%$'.'8'0<@'-2*%:: (2/9$%20+ II F49$'4. *26).-8$2&/. 

&'*>. 4/6.9*/'-, 248%$2*/'- % ('0'.+B 6)9*+B. – =(4&: X@.--'  

D%7J!X, 2007. 

5. J(72$?6(:* F.F., E'4'- F.I. U&'0'5%)94&2: 79@'824*'4/< 2--

/'('7%0<*'5' /$2*48'$/2. – O., E26)/9B0%/%@.2/, 1999. 

6. Y2$.%* O.F. #$%(9*9*%9 -%7$'2&/%-*'5' '7'$6.'-2*%: 8$% 

%@5'/'-09*%% 8$%&$'(')*+B -'.''/-'.*+B 0'/&'- // F94/*%& #LM . 

=B$2*2 '&$6;2AC9, 4$9.+, /$2*48'$/, 79@'824*'4/< ;%@*9.9:/90<*'-

4/%. – #9$(<, 2010. – Z1. – D. 65–69. 

7. I90'*'5'- P.I., Y2$.%* F.#., Y2$.%* O.F. =8$9.909*%9 '8-

/%(20<*', 4&'$'4/% .-%;9*%: -%7$'>'$(6AC95' '7'$6.'-2*%: 8$%-

&$'(')*+B -'.''/-'.*+B 0'/&'- %@ 24>20</'79/'*2 // F94/*%& #LM . 

=B$2*2 '&$6;2AC9, 4$9.+, /$2*48'$/, 79@'824*'4/< ;%@*9.9:/90<*'-

4/%. – #9$(<, 2011. – Z1. – D. 124–135. 

 

#'06)9*' 15.09.2011 

 


