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 !" 620.178.7 

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

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

./01203 "45674658 2( 9(5( 3458 0:/; ;.  

0 )(5(74350"4070 ";95;40./3201 5;"46 453<02  

950 6=(52;  2(+56>3200 20:7;6+/35;=0"48)  

7;2"4567?0;228) "4(/3@ 

3$$4!+).,/, $-"*%-*", $-,4!' 09526 & 25 7)$4! 8,%,4%& & )-7*$%, . 9&")%)# +&,7,8)/! 
-!#7!",-*".  ").!+!/, ):!/%, *+,"/)' .;8%)$-& & +&/,#&2!$%)' -"!<&/)$-)'%)$-& /&8%)*(4!-
")+&$-01 %)/$-"*%:&)//01 $-,4!' . ",84&2/01 $-"*%-*"/01 $)$-);/&;1.  )%,8,/), 2-) *").!/= 
*+,"/)' .;8%)$-&, )7"!+!4!//0' 7) $-,/+,"-/)' #!-)+&%!, $%4,+0.,!-$; &8 *+!4=/)' ",>)-0 
",$7")$-",/!/&; -"!<&/0 . *$4).&;1 74)$%)' +!?)"#,:&&, @6A*, )7"!+!4;!#)' /, )>",8:,1 
$ +.*#; >)%).0#& /,+"!8,#&, & ",>)-0, 8,-",2&.,!#)' /, ?)"#&").,/&! >)%).01 *-;B!%. 38*-
2!/0 #&%")#!1,/&8#0 ")$-, -"!<&/ . $-,4;1 $ ",84&2/)' $-"*%-*")'. C$-,/).4!/), 2-) 7).0-
9!/&! 7,",#!-", +&/,#&2!$%)' -"!<&/)$-)'%)$-&, @6A*, )>*$4).4!/) ?)"#&").,/&!# . &84)-
#! .$! >)4=9!' +)4& %"*7/01, (4*>)%&1 ;#)% – «%)/*$).», , 7).09!/&! *+,"/)' .;8%)$-&, )7"!-
+!4!//)' 7) $-,/+,"-/)' #!-)+&%!, @6A, $.;8,/) !<! & $ *.!4&2!/&!# +)4& &84)#,, 8,/;-)' 
>)%).0#& *-;B%,#&. 

 
7ABCD'ED FA%'*: %)/$-"*%:&)//0! $-,4&, $-"*%-*",, #&%")#!1,/&8#0 ",8"*9!/&;, +&-

/,#&2!$%,; -"!<&/)$-)'%)$-=. 

 

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

/ 4+#%/*$5 6*(07*8'+)%9% *:9*;0 / (0+.%$2'' /-'7$, / +%%./'.+./** + .-'-

;%/0(*$7* <=>? 9454–78, ,-%/%6$. *+,3.0(*$ %;-0:&%/ + :0-0('' (0('-

+'((%@ 4+.0#%+.(%@ .-'2*(%@ %,-'6'#'((%@ 6#*(3 (*+,3.0(*$ ,% !-%:-

6%/+)%74). A'#*8*(4 460-(%@ /$:)%+.*, ">?, %,-'6'#'((41 )0) %.(%B'(*' 

-0;%.3 -0+,-%+.-0('(*$ .-'2*(3  C? ) ,#%206* D*/%9% +'8'(*$ %;-0:&0 

F('..% +8*.01. )%#*8'+./'((%@ 50-0).'-*+.*)%@ 46'#E(%@ -0;%.3 -0+,-%-

+.-0('(*$ .-'2*(3. 

F'%;5%6*7%, %6(0)%, ,-*(*70.E /% /(*70(*' .% %;+.%$.'#E+./%, 8.% 

,-* 6*(07*8'+)*5 *+,3.0(*$5 %;-0:&%/ + :0-0('' (0('+'((%@ 4+.0#%+.(%@ 

.-'2*(%@ *: (*:)%49#'-%6*+.35 +.0#'@ ,% <=>? 9454–78 / (*:)%%.,42'(-

(%7 * 60D' :0)0#'((%7 +%+.%$(** (0 *5 ;%)%/35 ,%/'-5(%+.$5 G%-7*-41.+$ 

:(08*.'#E(3' ;%)%/3' 4.$D)* (.0) (0:3/0'7%' -0:-4B'(*' / 4+#%/*$5 ,#%+-

)%(0,-$D'((%9% +%+.%$(*$ – HF>), )%.%-3' /(%+$. /'+E70 +42'+./'((3@ 

/)#06 / 4-%/'(E 460-(%@ /$:)%+.*. 

A .% D' /-'7$ / 4+#%/*$5 I)+,#40.0&** -'0#E(35 )%(+.-4)&*@ * 6'.0-

#'@ 70B*( +42'+./4'. /'-%$.(%+.E .%9%, 8.% ,-* (0#*8** .-'2*( ;%#EB%@ 
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6#*(3 *#* / +#480' 70++*/(35 6'.0#'@ -0:-4B'(*' 60D' .0)%9% /$:)%9% 70-

.'-*0#0, )0)*7 $/#$'.+$ (*:)%49#'-%6*+.0$ )%(+.-4)&*%((0$ +.0#E, ;46'. 

,-%*+5%6*.E ;': %;-0:%/0(*$ ;%)%/35 4.$D'), ..'. / 4+#%/*$5 ,#%+)%6'G%--

7*-%/0((%9% +%+.%$(*$ (H!>). H-* I.%7 4-%/'(E 46'#E(%@ -0;%.3 -0+,-%-

+.-0('(*$ .-'2*(3 7%D'. %)0:0.E+$ +42'+./'((% (*D' .%9%, )%.%-3@ ;3# 

:0G*)+*-%/0( ,-* +.0(60-.(35 *+,3.0(*$5 ,% 7'.%6*)' !-%:6%/+)%9%. 

H%+)%#E)4 4-%/'(E 46'#E(%@ -0;%.3 -0+,-%+.-0('(*$ .-'2*(3 %8'(E 

+*#E(%, 0 / (')%.%-35 +#480$5 – / -'B012'@ +.','(*, :0/*+*. %. +.-4).4--

(%9% +%+.%$(*$ +.0#'@, /%:(*)0'. ('%;5%6*7%+.E %&'()* /#*$(*$ +.-4).4--

(%9% +%+.%$(*$ (0 *:7'('(*' I.%9% ,0-07'.-0 ,-* ,'-'5%6' %. -0:-4B'(*$ 

/ 4+#%/*$5 HF> ) -0:-4B'(*1 / 4+#%/*$5 H!>. 

A +/$:* +% /+'7 +)0:0((37, &'#E 60((%@ -0;%.3 – 4+.0(%/*.E, / )0)%@ 

+.','(* +.-4).4-(%' +%+.%$(*' (*:)%49#'-%6*+.35 )%(+.-4)&*%((35 +.0#'@ 

/#*$'. (0 *:7'('(*' ,0-07'.-%/ *:#%7%/, 7*)-%7'50(*:7%/ -%+.0 .-'2*(3 

* 4-%/($ 46'#E(%@ -0;%.3 -0+,-%+.-0('(*$ .-'2*(3 / -':4#E.0.' ,'-'5%60 

) -0:-4B'(*1 / 4+#%/*$5 H!>. 

&'(")%'*+ % ,"(-#+ %..*"#-!'$%/. J0.'-*0#07* 6#$ *++#'6%/0(*$ 

+#4D*#* #*+.%/3' +.0#* 70-%): 09<2> * +.0#E 25. K*7*8'+)*@ +%+.0/ +.0#'@ 

,-*/'6'( / .0;#. 1. 

>.0#* /3,#0/#'(3 (0 ,-'6,-*$.** =L= «"070+.0#E», .'5(%#%9*$ /3-

,#0/)* * -0:#*/)*: !>H (+)-0,-I#').-%,'8(%@ ,-%&'++) + L"=> (,-%64/)0 

0-9%(%7) +  FC>.  

?0;#*&0 1 

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

>%6'-D0(*' I#'7'(.%/, 70+. % >.0#E 

C Si Mn Cr Ni Mo Ti Cu Al P S As 

09<2> 0,10 0,59 1,38 0,08 0,12 – 0,019 – 0,011 0,01 0,01 0,01 

>.0#E 25 0,24 0,26 0,59 0,12 0,14 0,02 0,004 0,22 0,008 0,01 0,008 0,01 

 

?'-7*8'+)41 %;-0;%.)4 ,-%/%6*#* / :09%.%/)05 .%#2*(%@ (6*07'.-

-%7) 12 77 (0 ,'805 .*,0 «F0)0#» + ,-'6'#07* -'94#*-%/0(*$ .'7,'-0.4-3 

±2 °>. ?'7,'-0.4-3 (09-'/0 ,%6 :0)0#)4: +.0#E 09<2> – 925 °>, +.0#E 25 – 

875 °>, /-'7$ /36'-D)* – 1 8, %5#0D6'(*' / /%6' ,% %6(%74 %;-0:&4. =.,4+) 

,-%/%6*#* ,-* .'7,'-0.4-05 200, 400, 500 * 650 °>, /-'7$ /36'-D)* 2 8, %5-

#0D6'(*' (0 /%:645'.  

=&'()4 ./'-6%+.* *++#'64'735 70.'-*0#%/ ,-%/%6*#* (0 ./'-6%7'-' 

?" ,% 7'.%64 C%)/'##0 (B)0#3 C * B) / +%%./'.+./** + .-';%/0(*$7* <=>? 

9013–59. M(08'(*' ./'-6%+.* %,-'6'#$#* )0) +-'6('' 0-*G7'.*8'+)%' ,% -'-
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:4#E.0.07 7–10 :07'-%/. M0.'7 ,%#48'((%' +-'6('' :(08'(*' ./'-6%+.* ,% 

.0;#*&07 ,'-'/%6*#* / ./'-6%+.E ,% N-*('##1. 

O++#'6%/0(*' 7*)-%+.-4).4-3 ,-%/%6*#* (0 B#*G05, ,-*9%.%/#'((35 (0 

,%,'-'8(35 +'8'(*$5 460-(35 %;-0:&%/. !#$ .-0/#'(*$ *+,%#E:%/0#* 4%-(3@ 

-0+./%- 0:%.(%@ )*+#%.3 / I.*#%/%7 +,*-.'. ?-0/#'(3' 7*)-%B#*G3 ,-%-

+70.-*/0#* (0 +/'.%/35 7*)-%+)%,05 JOJ-8 * «=#*7,4+ GX-51» ,-* 4/'-

#*8'(*$5 100–1250 )-0.. H-* -0;%.' (0 JOJ-8 6#$ G*)+0&** *:%;-0D'(*@ 

*+,%#E:%/0#* &*G-%/41 )07'-4 Canon Digital Ixus 40. H%#48'((3' *:%;-0-

D'(*$ %;-0;0.3/0#* + ,%7%2E1 ,-%9-0773 Microsoft Photo Editor. 

=;P'7(41 6%#1 +.-4).4-(35 +%+.0/#$12*5 %&'(*/0#* 7'.%6%7 +'.%) 

,-* +.%)-0.(%7 4/'#*8'(**; -0:7'- :'-'( ;3/B'9% 04+.'(*.0 %,-'6'#$#* 

7'.%6%7 *:7'-'(*$ 6#*( 5%-6 ,% <=>? 5639–82.  

?%()41 +.-4).4-4 *++#'6%/0#* (0 I#').-%((%7 7*)-%+)%,' JEM-

200CX ,-* 4+)%-$12'7 (0,-$D'(** 160 )A. =;-0:&3 6#$ *++#'6%/0(*$ ,%-

#480#* I#').-%#*.*8'+)%@ ,%#*-%/)%@ / G%+G%-(%-5-%7%/%7 I#').-%#*.' 

,-* (0,-$D'(** 36 A. 

O++#'6%/0(*' 7*)-%7'50(*:7%/ -0:-4B'(*$ ,-%/%6*#* (0 +)0(*-41-

2'7 I#').-%((%7 7*)-%+)%,' Hitachi S-3400N ,-* 4/'#*8'(** %. 500 6% 

2000 )-0. * 4+)%-$12'7 (0,-$D'(** 20 )A. J*)-%7'50(*:73 -0:-4B'(*$ 

*:480#* / .'5 480+.)05 *:#%70, 96' .-'2*(0 -0+,-%+.-0($#0+E / 4+#%/*$5 

,#%+)%@ 6'G%-70&** (&'(.-0#E(0$ ,#%+)0$ 80+.E *:#%7%/). 

O+,3.0(*$ (0 460-(3@ *:9*; ,-%/%6*#* / +%%./'.+./** + .-';%/0(*$-

7* <=>? 9454–78 (0 %;-0:&05 .*,0 15 (10×11×55 77). !#$ /3-02*/0(*$ 

.-'2*(3 (0 %;-0:&05 *+,%#E:%/0#* /*;-0.%- !-%:6%/+)%9%; *+,3.0(*$ ,-%-

/%6*#* ,-* .'7,'-0.4-' 20 %> (0 70$.(*)%/%7 )%,-' "J-30. <'%7'.-*8'+)*' 

,0-07'.-3 %;-0:&%/ * *:#%7%/ %,-'6'#$#* + ,%7%2E1 ;*(%)4#$-(%9% 7*)-

-%+)%,0 JN>-9 + .%8(%+.E1 ±0,05 77. 

 60-(41 /$:)%+.E -0++8*.3/0#* ,% G%-74#' 

">? =  - /F, 

96'  -  – -0;%.0 -0:-4B'(*$, +(*70'70$ +% B)0#3 )%,-0 + .%8(%+.E1 6% 

±0,05 )< · 7; F – ,#%206E D*/%9% +'8'(*$ %;-0:&0, +72. 

=,-'6'#'(*' 460-(%@ /$:)%+.* / 4+#%/*$5 90-0(.*-%/0((%@ ,#%+)%@ 

6'G%-70&** ,-%/%6*#* (0 %;-0:&05 + 6/47$ 6%,%#(*.'#E(37* ;%)%/37* V-

%;-0:(37* (06-':07* 9#4;*(%@ 1,0 77. =&'()0 460-(%@ /$:)%+.* (0 %;-0:&05 

+ ;%)%/37* (06-':07* 60'. /%:7%D(%+.E %,-'6'#$.E 4-%/'(E 46'#E(%@ -0;%-

.3 -0+,-%+.-0('(*$ .-'2*(3 ,-* -0:-4B'(** / 4+#%/*$5 H!> – ">?*. 

0"12*3('(+ % %4 -5.26#"$%". C':4#E.0.3 ,-%/'6'((%9% 7'.0##%9-0-

G*8'+)%9% 0(0#*:0 +/*6'.'#E+./41. % .%7, 8.% +.-4).4-0 +.0#* 09<2> ,%+#' 

:0)0#)* + 925 °> * ,%+#'6412'9% %.,4+)0 ,-* 200 °> ,-'6+.0/#$'. +%;%@ ,0-
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)'.(3@ (-''8(3@, 6*+#%)0&*%((3@) 70-.'(+*. (-*+. 1, !). F*:)%' +%6'-D0(*' 

49#'-%60 %;4+#%/#*/0'. %.(%+*.'#E(% (';%#EB%@ /)#06 ./'-6%-0+./%-(%9% 

7'50(*:70 4,-%8('(*$, / +/$:* + 8'7 ./'-6%+.E +.0#* 09<2> / (*:)%%.,4-

2'((%7 +%+.%$(** %.(%+*.'#E(% ('/'#*)0 * +%+.0/#$'. 32–36 HRC. C0:7'- 

:'-'( ;3/B'9% 04+.'(*.0, )%.%-3@ %&'(*#* 7'.%6%7 +')42*5, (05%6*.+$ 

/ ,-'6'#05 10–12 7)7. 

H%+#' %.,4+)0 ,-* 400 °> +4;+.-4).4-0 70-.'(+*.0 / &'#%7 +%5-0($'.-

+$ (-*+. 1, "). A .% D' /-'7$ ,-* .0)%@ .'7,'-0.4-' %.,4+)0 / +.0#* 09<2> 

,-%.')01. .'-7%0).*/*-4'73' ,-%&'++3, ,-*/%6$2*' ) +(*D'(*1 ,#%.(%-

+.* 6*+#%)0&*@ * -0+,064 ,'-'+32'((%9% ./'-6%9% -0+./%-0 + %;-0:%/0(*'7 

&'7'(.*.(35 )0-;*6%/ *9%#E80.%@ G%-73, .-'5 )-*+.0##%9-0G*8'+)*5 %-*-

'(.*-%/%). ?0)41 +.-4).4-4 7%D(% %50-0).'-*:%/0.E )0) .-%%+.*. %.,4+)0. 

?/'-6%+.E +(*D0'.+$ 6% 4-%/($ 24–30 HRC. 

H%+#' %.,4+)0 ,-* 500 °> +4;+.-4).4-0 70-.'(+*.0 +%5-0($'.+$ #*BE 80+-

.*8(% (-*+. 1, #). O:/'+.(%, 8.% / ,-%&'++' %.,4+)0 ,-* 500 °> / (*:)%49#'-%6*-

+.35 (*:)%#'9*-%/0((35 +.0#$5 0).*/(% ,-%.')01. ,-%&'++3 ,%#*9%(*:0&**, 

,'-/*8(%@ -')-*+.0##*:0&** * 60#E('@B'9% -0+,060 ./'-6%9% -0+./%-0 

+ /36'#'(*'7 )0-;*6(35 80+.*& +G'-*8'+)%@ G%-73 ,-'*742'+./'((% (0 9-0-

(*&05 * +4;9-0(*&051. A -':4#E.0.' ./'-6%+.E ,060'. 6% 4-%/($ 16–20 HRC. 

>.-4).4-4, +G%-7*-%/0/B41+$ / +.0#* 09<2> ,%+#' %.,4+)0 ,-* 500 °>, 

/ ,%+#'6('' /-'7$ ,-*($.% (0:3/0.E  6*+,'-+(37 +%-;*.%7 %.,4+)0. 

H%+#' %.,4+)0 ,-* 650 °> *+8':01. ,%+#'6(*' ,-*:(0)* 70-.'(+*.(%@ 

+4;+.-4).4-3 (-*+. 1, $). L).*/(% ,-%.')012*@ ,-%&'++ +%;*-0.'#E(%@ -')-

-*+.0##*:0&** ,-*/%6*. ) .%74, 8.% ,-*7'-(% ,%#%/*(0 %;P'70 :0($.0 G'--

-*.(37* ,%#*I6-07* ;': ,-*:(0)%/ )0)%@-#*;% +4;+.-4).4-3 +% +G'-*8'-

+)*7* &'7'(.*.(37* 80+.*&07* – (0;#160'.+$ +.-4).4-0 +%-;*.0 %.,4+)0. 

"-%7' .%9%, / +.-4).4-' +%5-0($'.+$ ,-*7'-(% 50 % %;P'7%/, / )%.%-35 ,-%-

&'++3 +%;*-0.'#E(%@ -')-*+.0##*:0&** '2' (' ,-%B#*, * ,%I.%74 / (*5 +%-

5-0($'.+$ $8'*+.0$ +4;+.-4).4-0 (+.-4).4-0 6*+,'-+(%9% +%-;*.0 %.,4+)0). 

?/'-6%+.E +(*D0'.+$ 6% 170–174 HA.  

H%+#' :0)0#)* +.0#* 25 + 885 °> * (*:)%9% %.,4+)0 ,-* 200 °> '' +.-4)-

.4-0, .0) D', )0) * +.-4).4-0 (*:)%%.,42'((%@ +.0#* 09<2>, ,-'6+.0/#$'. 

+%;%@ ,0)'.(3@ 70-.'(+*.. A+#'6+./*' ;%#EB'9% +%6'-D0(*$ 49#'-%60 /)#06 

./'-6%-0+./%-(%9% 4,-%8('(*$ ('+)%#E)% ;%#EB', 8'7 4 +.0#* 09<2>, ,%I.%-

74 ./'-6%+.E +.0#* 25 / (*:)%%.,42'((%7 +%+.%$(** /3B' * +%+.0/#$'.  

44–46 HRC. 

H-* 60#E('@B'7 ,%/3B'(** .'7,'-0.4-3 %.,4+)0 :0)%(%7'-(%+.* *:-

7'('(*$ +.-4).4-3 +.0#* 25 .0)*' D', )0) 4 +.0#* 09<2>: / -':4#E.0.' %.,4+-

                                                           
1
 6-"*%-*"/0! ,$7!%-0 :&%4&2!$%)' -"!<&/)$-)'%)$-& 8,%,4!//01 & )-7*<!//01 $-,4!' / 

D.E. 5!)"(&!. [& +".] // FGDD. – 1985. – A. 21, H 5. – 6. 48–53. 
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)0 ,-* 400 °> G%-7*-4'.+$ +.-4).4-0 .-%%+.*.0 %.,4+)0 + ./'-6%+.E1  

30–34 HRC, ,%+#' %.,4+)0 ,-* 500 °> – +.-4).4-0 6*+,'-+(%9% +%-;*.0 %.-

,4+)0 c ./'-6%+.E1 25–29 HRC, ,%+#' %.,4+)0 ,-* 650 °> +.-4).4-0 +.0#* 25 

,-'6+.0/#$'. +%;%@ +7'+E 6*+,'-+(%9% +%-;*.0 %.,4+)0 * +%-;*.0 %.,4+)0, 

./'-6%+.E 190–201 FA. >42'+./'((37 %.#*8*'7, +46$ ,% 60((37 J.F. <'%--

9*'/0, $/#$'.+$ .%, 8.% ,%+#' %.,4+)0 ,-* 650 °> 6%#$ +%-;*.0 %.,4+)0 / +.0-

#* 25 ('+)%#E)% (*D' * (' ,-'/3B0'. 25 %. 

 

      

!     " 

       

#     $ 

C*+. 1. ?%()0$ +.-4).4-0 +.0#* 09<2> ,%+#' :0)0#)* * %.,4+)%/ ,-* -0:#*8(35 

.'7,'-0.4-05: ! – %.,4+) ,-* 200 °>; " – %.,4+) ,-* 400 °>; # – %.,4+) ,-* 500 °>;  

$ – %.,4+) ,-* 650 °> 

=;2*' 60((3' ,% *:7'('(*1 4-%/($ ./'-6%+.* *++#'64'735 +.0#'@ 

,-'6+.0/#'(3 / .0;#. 2. 

=&'()0 46'#E(%@ -0;%.3 -0+,-%+.-0('(*$ .-'2*(3, ,-%/'6'((0$ )0) 

,% +.0(60-.(%@ 7'.%6*)', .0) * (0 %;-0:&05 + 6/47$ ;%)%/37* (06-':07*, 

-':4#E.0.3 )%.%-%@ ,-'6+.0/#'(3 / .0;#. 3, ,%)0:0#0, 8.% 46'#E(0$ -0;%.0 

-0+,-%+.-0('(*$ .-'2*(3 ,-* -0:-4B'(** / 4+#%/*$5 HF> (">?) /% /+'5 

0,2 "&" 0,2 "&" 

0,5 "&" 1,5 "&" 
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+#480$5 /3B', 8'7 -0;%.0 -0+,-%+.-0('(*$ .-'2*(3 / 4+#%/*$5 ,#%+)%@ 6'-

G%-70&** (">?*). H-* I.%7 + ,%/3B'(*'7 ">? 4/'#*8*/0'.+$ *  ">?*, * 

8'7 /3B' 4-%/'(E ">?, .'7 ;%#EB' -0:(*&0 7'D64 I.*7* 50-0).'-*+.*)07*: 

Q">? = ">? – ">?*. 

?0;#*&0 2 

12"$3$3!$ )+$4-(%)! !%%,$-.$"/0 %)*,$' + 2*+!%!"(%)!  

() )$"5$4*).4/ ()5.%&* 

?/'-6%+.E, HRC (HRB) / FA ?'7,'-0.4-0 %.,4+)0, °> 

>.0#E 09<2> >.0#E 25 

200 32–36 / 311–341 44–46 / 422–444 

400 25–30 / 255–293 30–34 / 293–327 

500 16–20 / 215–229  25–29 / 255–285 

650 88–89 / 170–174 92–94 / 190–201 

?0;#*&0 3 

 *4*&)$4!%)!&! .-*43(' +62&(%)! ! -!3*"!#$%&(' )4$7!3(%)('&(%)! 

%)*,$'  09829 ! 25 

H0-07'.-3 460-(%@ /$:)%+.* (">?) * 6*(07*8'+)%@  

.-'2*(%+.%@)%+.* (">?*) *++#'64'735 +.0#'@  

>.0#E 09<2> >.0#E 25 

?'7,'-0.4-0 

%.,4+)0, °> 

">?, !D/+72 ">?*, !D/+72 ">?, !D/+72 ">?*, !D/+72 

200 90 60 21 17 

400 140 80 85 48 

500 180 110 119 82 

650 230 135 219 130 

 

A*:40#E(3@ G-0).%9-0G*8'+)*@ 0(0#*:, -':4#E.0.3 )%.%-%9% ,-'6-

+.0/#'(3 (0 -*+. 2, +/*6'.'#E+./4'. % .%7, 8.%: 

– ,-* *+,3.0(*$5 %;-0:&%/ ;': ;%)%/35 (06-':%/, (':0/*+*7% %. -'-

D*70 %.,4+)0, (0 ;%)%/35 ,%/'-5(%+.$5 ,-*+4.+./4'. :(08*.'#E(0$ ;%)%/0$ 

4.$D)0; 

– (0('+'(*' 6/45 6%,%#(*.'#E(35 V-%;-0:(35 (06-':%/ 9#4;*(%@ 

1,0 77 ,%:/%#$'. ,-0).*8'+)* ,%#(%+.E1 *:;0/*.E+$ %. ;%)%/35 4.$D'), 60-

D' '+#* 70.'-*0# (05%6*.+$ / /3+%)%/$:)%7 +%+.%$(**, (0,-*7'- +.0#E 

09<2> ,%+#' %.,4+)0 ,-* 650 °>.  

O:/'+.(%, 8.% I('-9%'7)%+.E -0:-4B'(*$ *, / )%('8(%7 +8'.', 4-%/'(E 

.-'2*(%+.%@)%+.* 70.'-*0#0 %,-'6'#$'.+$ .'7, )0)%@ 7'50(*:7 -0:-4B'(*$ 

$/#$'.+$ 6%7*(*-412*7 / 60((%7 )%()-'.(%7 +#480'. A +/$:* + I.*7 ;3#% 

,-*($.% -'B'(*' %&'(*.E 7*)-%7'50(*:73 -%+.0 .-'2*(3 / *++#'64'735 

+.0#$5. 
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=.+4.+./*' 4.$D') (0 ,%/'-5(%+.* *:#%7%/ %;-0:&%/ + ;%)%/37* (06-

-':07* 60'. /%:7%D(%+.E 90-0(.*-%/0((% *++#'6%/0.E *7'((% .%. 7'50(*:7 

-%+.0 .-'2*(3, )%.%-3@ / ,'-/41 %8'-'6E :0/*+*. %. +.-4).4-(%9% +%+.%$-

(*$ * %,-'6'#$'. 4-%/'(E ,0-07'.-0 ">?*. 

  
! " # $ 

  
% & ' ( 

C*+. 2. O:#%73 %;-0:&%/ *: +.0#* 25 ,%+#' -0:#*8(35 -'D*7%/ %.,4+)0 ;': ;%)%/35 

(06-':%/ (!, #, %, ') * + ;%)%/37* (06-':07*  (", $, &, (), ×3.  

!, " – %.,4+) ,-* 200 °>; #, $ – %.,4+) ,-* 400 °>; %, & – %.,4+) ,-* 500 °>; 

', ( – %.,4+) ,-* 650 °> 

F'+%7('((%, 8.% )-%7' +.-4).4-(%9% +%+.%$(*$ 4-%/'(E ">?* :0/*+*. 

* %. 7'.0##4-9*8'+)%9% )08'+./0 *++#'64'7%9% 7'.0##0. =6(0)% ,%+)%#E)4 

/+' *++#'64'73' +.0#* /3,#0/#$#* * 6'G%-7*-%/0#* (0 %6(%7 ,-'6,-*$.** 

,% '6*(%@ .'5(%#%9**, 7%D(% +8*.0.E, 8.% *5 7'.0##4-9*8'+)%' )08'+./% 

* :09-$:('((%+.E ('7'.0##*8'+)*7* /)#18'(*$7* ,-*7'-(% %6*(0)%/3. 

C':4#E.0.3 ,-%/'6'((35 I#').-%((%-G-0).%9-0G*8'+)*5 *++#'6%/0(*@ 

+/*6'.'#E+./41. % .%7, 8.% / 4+#%/*$5 H!> (*:)%%.,42'((0$ +.0#E 09<2> 

(%.,4+) ,-* 200 °>) -0:-4B0'.+$ ,% +7'B0((%74 7'50(*:74: (0 ,%/'-5(%+.* 

*:#%7%/ (0;#1601.+$ )0) 70#'(E)*', %8'(E ('9#4;%)*' (4,#%2'((3') $7)*, 

.0) * G0+'.)* )/0:*+)%#0 + -0:/*.%@ *(G-0+.-4).4-%@ / /*6' 7*)-%9-';'B-

)%/, 80+.% %;-0:412*5 :07)(4.3@ 7*)-%-'#E'G (-*+. 3, !). 

H%+#' %.,4+)0 ,-* 400 °> %+(%/(%@ -'#E'G(%@ +%+.0/#$12'@ *:#%7%/ 

+.0(%/$.+$ 4,#%2'((3' $7)*, (0-$64 + )%.%-37* G*)+*-41.+$ %.6'#E(3' 

G0+'.)* )/0:*+)%#0 * ;%#'' )-4,(3' * 9#4;%)*' $7)* / G%-7' )%(4+%/ + 80+-

.*&07* ('7'.0##*8'+)*5 /)#18'(*@ (0 6(' (-*+. 3, "). 
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!0#E('@B'' ,%/3B'(*' .'7,'-0.4-3 %.,4+)0 6% 500 * 60#'' 6% 650 °> 

,-*/%6*. ) .%74, 8.% $7)*-)%(4+3 +.0(%/$.+$ 6%7*(*-412'@ G-0).4-(%@ 

+%+.0/#$12'@ *:#%7%/ /3+%)%%.,42'((%@ +.0#* 09<2> (-*+. 3, #–$). 

 

     

!     " 

      

#     $ 

C*+. 3. H%/'-5(%+.E -0:-4B'(*$ +.0#* 09<2>,  

%.,4+) ,-* 200 (!), 400 ("), 500 (#) * 650 ($) °> 

=+(%/(%@ G-0).4-(%@ +%+.0/#$12'@ *:#%7%/ +.0#* 25 ,%+#' %.,4+)0 

,-* 200 °> (+.-4).4-0 – ,0)'.(3@ 70-.'(+*.) $/#$1.+$ G0+'.)* )/0:*+)%#0 

(-*+. 4, !). H-'/-02'(*' 70-.'(+*.(%@ +.-4).4-3 / .-%%+.*. %.,4+)0 / -'-

:4#E.0.'  ,%/3B'(*$ .'7,'-0.4-3 %.,4+)0 6% 400 ,-*/%6*. ) +7'(' 6%7*-

(*-412'9% 7'50(*:70 -%+.0 .-'2*(3: (0 ,%/'-5(%+.* *:#%7%/ (0;#160-

1.+$ / %+(%/(%7 4,#%2'((3' $7)* * #*BE %.6'#E(3' G0+'.)* )/0:*+)%#0 

(-*+. 4, "). H%$/#'(*' +.-4).4-3 6*+,'-+(%9% +%-;*.0 %.,4+)0 (%.,4+) ,-* 

500 °>) ,-*/%6*. ) ,%#(%74 *+8':(%/'(*1 ,-*:(0)%/ )/0:*5-4,)%9% -0:-

-4B'(*$: (0 ,%/'-5(%+.* *:#%7%/ (0;#1601.+$ 4,#%2'((3' $7)* * %.-

6'#E(3' $7)*-)%(4+3 (-*+. 4, #). A -':4#E.0.' ,-%.')0(*$ (080#E(35 +.06*@ 

,-%&'++0 -')-*+.0##*:0&** ,-* %.,4+)0 650 °> 6%#$ $7%)-)%(4+%/ :(08*-

.'#E(% /%:-0+.0'. (-*+. 4, $).  
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!     " 

   

#     $ 

C*+. 4. H%/'-5(%+.E -0:-4B'(*$ +.0#* 25,  

%.,4+) ,-* 200 (!), 400 ("), 500 (#) * 650 ($) °> 

A .0;#. 4 ,-*/'6'(3 60((3' % ./'-6%+.*, +.-4).4-(%7 +%+.%$(**, 

4-%/(' 50-0).'-*+.*)* 6*(07*8'+)%@ .-'2*(%+.%@)%+.*, ">?*, * 7*)-%7'-

50(*:705 -%+.0 .-'2*(3 / 4+#%/*$5 ,#%+)%6'G%-7*-%/0((%9% +%+.%$(*$. 

=8'/*6(%, 8.% -'0#*:0&*$ ;%#'' I('-9%'7)%9% 7'50(*:70 -%+.0 .-'2*(3 

,-*/%6*. ) ,%#48'(*1 ;%#'' /3+%)%9% 4-%/($ ">?*, 0 -'0#*:0&*$ %6(%9% 

* .%9% D' 6%7*(*-412'9% 7'50(*:70 -%+.0 .-'2*(3 %;'+,'8*/0'. ;#*:)*@ 

4-%/'(E ">?*. 

?0), / +.0#* 09<2>, %.,42'((%@ ,-* 400 °>, +.0#* 25 ,%+#' %.,4+)0 

,-* 500 °> * +.0#* 40 ,%+#' %.,4+)0 ,-* 650 °> 6%7*(*-412*7 7'50(*:7%7 

$/#$'.+$ %;-0:%/0(*' * +#*$(*' 7*)-%,%- + %;-0:%/0(*'7 4,#%2'((35 $7%) 

* (';%#EB%9% )%#*8'+./0 )-4,(35 $7%)-)%(4+%/. ">?* ,-* I.%7 %)0:3/0'.+$ 

,-0).*8'+)* %6*(0)%/37: 80, 82 * 83 !D/+72 6#$ +.0#'@ 09<2>, 25 * 40 +%%.-

/'.+./'((%. A +.0#$5 09<2> * 25 ,%+#' %.,4+)0 ,-* 650 °> %+(%/(%@ G-0)-

.4-(%@ +%+.0/#$12'@ $/#$1.+$ $7)*-)%(4+3.  -%/'(E ">?* ,-* I.%7 %)0-

:0#+$ +0737 /3+%)*7 * /'+E70 ;#*:)*7: 135 * 130 !D/+72 +%%./'.+./'((% 

6#$ +.0#* 09<2> * +.0#* 25. 
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?0;#*&0 4 

:2*!"(%+62; "$<-. .4(+3$" -!3*"!#$%&(' )4$7!3(%)('&(%)!, 

"$0*3!2"(" 4(%)* )4$7!3/ ! %)4.&).43/" %(%)(63!$" 

&(3%)4.&=!(33/0 %)*,$' 

 -%/'(E ./'-6%+.*, 6*(07*8'+)%@ .-'2*(%+.%@)%+.*, 7'50(*:7 -%+.0 .-'2*(3 

* +.-4).4-(%' +%+.%$(*' )%(+.-4)&*%((35 +.0#'@ 

>.0#E 09<2> >.0#E 25 

?'7,'-

-0.4-0 

%.,4+-

)0, °> ">?*, 

!D/+7
2 
/ 

FA 

J'50(*:7 

-%+.0  

.-'2*(3 

>.-4).4-0 ">?*, 

!D/+7
2 
/ 

FA 

J'50(*:7 

-%+.0  

.-'2*(3 

>.-4).4-0 

200 60 / 325 R + "> J=?H 17 / 430 "> J=?H 

400 80 / 275 R + R" ?=?H 48 / 310 R + "> ?=?H 

500 110 / 222 R" + R !>=?H 82 / 270 R + R" !>=?H 

650 135 / 172 R" + R >=?H + !>=?H 130 / 195 R" + R !>=?H + >=?H  

 !"#$%&'"$: I – *74)<!//0! ;#%&, I@ – (4*>)%&!, %"*7/0! ;#%&-%)/*$0, @6 – %.,8&$%)4, 
D6 – #!B8!"!//0' $%)4; DJA  – #,"-!/$&- )-7*$%,,  AJA  – -"))$-&- )-7*$%,, 
K6JA  – +&$7!"$/0' $)">&- )-7*$%,,  6JA  – $)">&- )-7*$%, 

 

O:7'('(*' %.(%+*.'#E(%@ ;%)%/%@ 4.$D)*, -0++8*.0((%@ ,% G%-74#' 

S = [(t( – t)) / t0] 100 %, 

,-* :060((35 :(08'(*$5 %.(%+*.'#E(%@ 6#*(3 .-'2*(3 T (-*+. 5), +/*6'-

.'#E+./4'. % .%7, 8.% ,% 7'-' ,%/3B'(*$ .'7,'-0.4-3 %.,4+)0 ;%)%/0$ 

4.$D)0 4/'#*8*/0'.+$, ,0-0##'#E(% + /%:-0+.0(*'7 460-(%@ /$:)%+.*, ">?. 

?0)*7 %;-0:%7, 7%D(% +8*.0.E, 8.% 4/'#*8'(*' 460-(%@ /$:)%+.*, ">?, 

,-* :060((%@ %.(%+*.'#E(%@ 6#*(' .-'2*(3 T ,% 7'-' ,%/3B'(*$ .'7,'-0-

.4-3 %.,4+)0 +/$:0(% (' .%#E)% + 4/'#*8'(*'7 I('-9%'7)%+.* -0:-4B'(*$ 

/ 4+#%/*$5 H!> (4/'#*8'(*' ">?*), %;4+#%/#'((37 G%-7*-%/0(*'7 /+' 

;%#EB'9% )%#*8'+./0 )-4,(35 * 9#4;%)*5 $7%)-)%(4+%/, (% * + 4/'#*8'(*'7 

/)#060, /(%+*7%9% /+' ;%#'' :(08*.'#E(37* ;%)%/37* 4.$D)07*. 

>6'#0'7 +#'6412*' /3/%63. 

1.  +.0(%/#'(%, 8.% 4-%/'(E 46'#E(%@ I('-9** -0+,-%+.-0('(*$ .-'-

2*(3 / (*:)%49#'-%6*+.35 +.0#$5 / -0:#*8(35 +.-4).4-(35 +%+.%$(*$5, %,-

-'6'#'((3@ ,% +.0(60-.(%@ 7'.%6*)', ">?, +)#063/0'.+$ *: 46'#E(%@ -0;%-

.3 -0+,-%+.-0('(*$ .-'2*(3 / 4+#%/*$5 ,#%+)%@ 6'G%-70&**, ">?*, * -0-

;%.3, :0.-08*/0'7%@ (0 G%-7*-%/0(*' ;%)%/35 4.$D'). 

2. H%)0:0(%, 8.% ,%/3B'(*' ,0-07'.-0 6*(07*8'+)%@ .-'2*(%+.%@-

)%+.*, ">?*, ,% 7'-' .-0(+G%-70&** 70-.'(+*.(%@ +.-4).4-3 / .-%%+.*. 

%.,4+)0 * 60#'' / 6*+,'-+(3@ +%-;*. %.,4+)0 %;4+#%/#'(% G%-7*-%/0(*'7 

/ ,#%+)%@ 80+.* *:#%70 /+' ;%#EB'@ 6%#* )-4,(35, 9#4;%)*5 $7%) – «)%(4-

+%/». 
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6-,4= 09526 (L=0,4-0,44) 6-,4= 25 (L=0,3-0,33)
 

C*+. 5. M0/*+*7%+.E %.(%+*.'#E(%9% +4D'(*$ S  

%. .'7,'-0.4-3 %.,4+)0  +.0#* 09<2> * +.0#* 25 

3. A3$/#'(%, 8.% +.-4).4-(3' ,-'/-02'(*$, ,-%*+5%6$2*' ,% 7'-' ,%-

/3B'(*$ .'7,'-0.4-3 %.,4+)0, ,-*/%6$. ) 4/'#*8'(*1 %.(%+*.'#E(%9% +4-

D'(*$ *, )0) +#'6+./*', ) 4/'#*8'(*1 -0;%.3, :0.-08*/0'7%@ (0 G%-7*-%/0-

(*' ;%)%/35 4.$D'). 

 

H%#48'(% 10.01.2011 

 

>.0#E 09<2> (T = 0,4 – 0,44) >.0#E 25 (T = 0,3 – 0,33) 
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