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 !" 621.785:669.14:621.762 

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

 !"#$%& '($)* +,*,-.,/,0, 1!)(*2!3,/(4($25  

6(*17.,0, 0,7"4!*7)/($$,0, )(8$2#(7.,0, "$2/(*72)()! 

!*+!,-./ 0- 123+4-1  

-!  1!*5-"/ +41! 1!60*5-"/  78,94  

:*8 24,90 ;202":-"<" 9!+-8 

9773(4,/!$! 7)*".)"*! 2 7/,&7)/! !31!:$,0, 2$7)*"1($)! 7, 7)!3;$%12 +,*,-.,/%12 

1!)*2'!12. 6,.!:!$! :!/2721,7); <2:2.,-1(8!$2#(7.28 2 =.7+3"!)!'2,$$%8 7/,&7)/ 1()!332-

#(7.28 1!)*2' ,) ,>?(1! 4(<,*1!'2,$$,0, <!:,/,0, +*(/*!@($25 !"7)($2)! / 1!*)($72). A%-

>*!$ ,+)21!3;$%& 7,7)!/ 1!)*2'%. 

 

#$%&'()* +(,-./%0(- ,120.3+- 4 ,410* ,-./5-/.0 &$%&'()0 '0.(&, 

'0.(& (&61$(+-0$7 (18)9(1 5&.8+214) + ,47'5/ (%&-.+:/), /20.3+4&;</; 

&8.&'+4()0 '0.(&. =,(14()0 -.0814&(+7 5 ,47'5&% &$%&'(1>1 +(,-./%0(-&, 

?+.151 6.+%0(70%1>1 4 5&%(018.&8&-)4&;<0* 6.1%)?$0((1,-+: 16-+%&$@-

(&7 -40.21,-@ + +'(1,1,-1*51,-@, -&5 5&5 +'(1, ,47'5+ 6.1+,A12+- 612 20*,--

4+0% 1,51$514 .&'./?&0%1* >1.(1* 61.12); 16.020$0((&7 6.19(1,-@, 9-18) 

/20.3+4&-@ &$%&'(10 '0.(1 21 0>1 61$(1>1 +'(1,& + 4 -1 30 4.0%7 +'(&?+-

4&-@,7 , -&51* 30 +(-0(,+4(1,-@;, 5&5 + &$%&' [1, 2]; 16-+%&$@(1 /6./>&7 

A&.&5-0.+,-+5& 2$7 180,6090(+7 (1.%&$@(1>1 6.1:0,,& .0'&(+7: 6.+ ,$+?-

51% 81$@?1* 612&-$+41,-+ ,47'5+ '0.(1 612 20*,-4+0% /2&.(1* (&>./'5+ 

4A12+- 4 (00 + -0.70- 41'%13(1,-@ /9&,-414&-@ 4 6.1:0,,0 .0'&(+7, 6.+ (0-

21,-&-19(1* /6./>1,-+ ,47'5+ '0.(1 .&'./?&0-,7 %032/ 24/%7 30,-5+%+ 61-

40.A(1,-7%+ + +'-'& B-1>1 (0 /9&,-4/0- 4 6.1:0,,0 .0'&(+7 [3]. C018A12+%)-

%+ A&.&5-0.+,-+5&%+ 74$7;-,7 -&530 ,1,-&4, ,-./5-/.&, 51BDD+:+0(- -.0-

(+7, -06$1D+'+90,5+0 A&.&5-0.+,-+5+. E&3(1 -&530, 9-18) ,47'5& +%0$& 61-

.) 2$7 .&'%0<0(+7 ,-./35+ [2] ((0 81$00 25 %) 41 +'803&(+0 5&-&,-.1D+90-

,51* 61-0.+ 6.19(1,-+ +(,-./%0(-& [3, 4]. 

F'40,-(10 (&6.&4$0(+0 614)?0(+7 ,$/308()A A&.&5-0.+,-+5 &$%&'(1-

>1 +(,-./%0(-& – ,1'2&(+0 -0.%12+(&%+90,5+ (0.&4(140,(1* ,-./5-/.) 6/-

-0% ,40.A,51.1,-(1* '&5&$5+ +$+ +,61$@'14&(+7 2+,60.,()A 61.1?514 [2]. 

C0.&4(140,(1,-@ ,-./5-/.) %130- 8)-@ .0&$+'14&(& -&530 6.+ D1.%+.14&-

(++ 4 ,47'50 %0-&,-&8+$@()A D&', 51-1.)0 6.+ D&'141% 6.04.&<0(++ ,61-

,18,-4/;- /6.19(0(+; ,47'5+ + '&5.06$0(+; &$%&'()A '0.0(, 9-1 /$/9?&0- 

B5,6$/&-&:+1(()0 ,41*,-4& &$%&'(1>1 +(,-./%0(-&. G140.A(1,-()0 .&819+0 

,$1+ 20-&$0* +' %0-&,-&8+$@()A %&-0.+&$14 +'%0(7;- ,41* D&'14)* ,1,-&4 
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+ ,41*,-4& 4 6.1:0,,0 ,&%1>1 .&8190>1 (&>./30(+7, '(&9+-0$@(1 /6.19(77,@ 

'& ,90- 18.&'14&(+7 %&.-0(,+-& 20D1.%&:++ [5]. !0D1.%&:+1((10 /6.19(0-

(+0 &/,-0(+-& 18/,$14$0(1 6.1:0,,&%+, 6.+4127<+%+ 5 614)?0(+; 18<0* 

6$1-(1,-+ 2+,$15&:+*, +'%0(0(+; A&.&5-0.& +A .&,6.020$0(+7 [6], & -&530 

18.&'14&(+0% %&.-0(,+-& 20D1.%&:++ (D&') , 81$00 4),151* -40.21,-@;) 

+ ,1'2&(+0% 4 '0.(&A &/,-0(+-& 6.19(1>1 5&.5&,& +' 6$&,-+( %&.-0(,+-&, 

6.067-,-4/;<+A ,24+>14)% 6.1:0,,&% 4 &/,-0(+-0. 

H0$@; .&81-) 8)$1 +,,$0214&-@ D&'14)0 6.04.&<0(+7 4 ,-./5-/.0 

+ .03/<+0 ,41*,-4& &$%&'(1>1 +(,-./%0(-& 4 '&4+,+%1,-+ 1- D&'141>1 ,1-

,-&4& %&-.+:), ,120.3&<0* %0-&,-&8+$@()* &/,-0(+-. 

!$7 +'>1-14$0(+7 18.&':14 ,47'5+ &$%&'(1>1 +(,-./%0(-& +,61$@'14&-

$+,@ 5&.81(+$@()0 61.1?5+ 30$0'& I-10 + (+50$7 GC"-=J4 , .&'%0.&%+ 

9&,-+: 3–5 %5%, 61.1?15 5&.8+2& -+-&(& />$0-0.%+90,51>1 ,1 ,.02(+% .&'-

%0.1% 9&,-+: 5 %5%. G1.1?5+ 51%61(0(-14 ,%0?+4&$+, 24&32) 6.0,,14&$+ 

A1$12()% ,61,181% 6.+ 2&4$0(++ 200 + 400 KG& , 6.1%03/-19()% 1-3+-

>1%, 151(9&-0$@(1 ,605&$+ 6.+ -0%60.&-/.&A 900–1000 °L 4 &-%1,D0.0 4121-

.12&. L-./5-/./, D&'14)* ,1,-&4 + -.+81-0A(+90,5+0 A&.&5-0.+,-+5+ +'/9&-

$+ (& 18.&':&A %&-.+: +' ,-&$0*, ,120.3&<+A 61 8 %&,. % 5&.8+2& -+-&(&, 

6–18 %&,. % (+50$7, 0,2–0,3 %&,. % />$0.12&, 1,-&$@(10 – 30$0'1. L-./5-/./ 

+'/9&$+ %0-12&%+ 16-+90,51* %+5.1,516++ + %+5.12;.1%0-.++. M&'14)* 

,1,-&4 – .0(->0(1D&'14)% &(&$+'1% (& /,-&(1450 !I=C-4 4 L1"N-+'$/90(++. 

"1$+90,-40((10 ,120.3&(+0 D&' 16.020$7$+ 61 +(-0(,+4(1,-+ 1-.&30((1>1 

.0(->0(14,51>1 +'$/90(+7, 51-1.10 4)9+,$7$+ 61 6$1<&27% 6+514 2+D.&5-1-

>.&%%. O1%1>0(+'&:+; 4 ,+,-0%0 «30$0'1 – (+50$@» +'/9&$+ , 61%1<@; 

%+5.1,516++ + %+5.1.0(->0(1,605-.&$@(1>1 &(&$+'14 (KIL#). J.+81-0A(+-

90,5+0 A&.&5-0.+,-+5+ 16.020$7$+ (& %&?+(0 -.0(+7 LKH-2 6.+ -.0(++ 61 

&8.&'+4(1%/ -0$/ +' 51./(2&. !$7 +,6)-&(+* .03/<+A ,41*,-4 5 5&321%/ 

,1,-&4/ 218&4$7$+ 61 12,5 18. % ,+(-0-+90,51>1 &$%&'(1>1 61.1?5& #L65 

'0.(+,-1,-@; 400/315. I03/<+0 ,41*,-4& &$%&'(1>1 +(,-./%0(-& 16.020$7$+ 

4 $&81.&-1.()A + 6.1+'412,-40(()A /,$14+7A. 

G1,$0 ,605&(+7 41 4,0A ,-&$7A cD1.%+.14&$+,@ N-D&'& (D0..+- + 60.-

$+-) + P-D&'& (&/,-0(+-) (& 1,(140 30$0'& (.+,. 1, 2), 51$+90,-41 51-1.1>1 

8)$1 6.161.:+1(&$@(1 ,120.3&(+; (+50$7 + '&4+,0$1 1- -0%60.&-/.) ,60-

5&(+7 (0'(&9+-0$@(1 (.+,. 3). 

O1%1>0((1,-@ .&,6.020$0(+7 (+50$7 4 ,-&$7A 6.+ ,605&(++, 16.020-

$70%&7 61 51BDD+:+0(-/ 4&.+&:++ 51(:0(-.&:++ (+50$7, '&4+,0$& 1- -0%60-

.&-/.) ,605&(+7 + 51(:0(-.&:++ (+50$7: 90% 4)?0 8)$& -0%60.&-/.& + 90% 

81$@?0 8)$1 (+50$7 4 ,-&$+, -0% 12(1.12(00 D1.%+.14&$,7 -40.2)* .&,-41. 

(.+,. 4). 
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I+,. 1. L-./5-/.& %&-.+:) &$%&'(1>1 

+(,-./%0(-&, -.&4$0(1. L40-$)0 

45$;90(+7 – 5&.8+2 -+-&(& 

I+,. 2. L-./5-/.& &$%&'(1>1 +(,-./%0(-& 

6 9 12 15 18

Ni, %
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 !
"#

950 0C
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900 0C
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900 0 C

950 0 C

1000 0 C

Ni, %

VNi, %

 

I+,. 3. "1$+90,-41 P-D&')  

4 '&4+,+%1,-+ 1- ,120.3&(+7 (+50$7 

4 ,6090(()A 18.&':&A  

I+,. 4. "1BDD+:+0(- 4&.+&:++ 

51(:0(-.&:++ (+50$7 4 ,6090(()A 6.+ 

900, 950, 1000 °L 61.1?514)A ,-&$7A 

L-060(@ /,-1*9+41,-+ &/,-0(+-& 1:0(+4&$+ B5,60.+%0(-&$@(1 61 2+&-

>.&%%&% +'1-0.%+90,51>1 .&,6&2& &/,-0(+-& [7]. #(&$+' L-18.&'()A 5.+4)A 

615&'&$, 9-1 /40$+90(+0 ,120.3&(+7 (+50$7 + -0%60.&-/.) ,605&(+7 6.+41-

2+- 5 614)?0(+; /,-1*9+41,-+ &/,-0(+-&: L-18.&'()0 5.+4)0 ,%0<&;-,7 

46.&41, 4 ,-1.1(/ /40$+90(+7 6.121$3+-0$@(1,-+ .&,6&2&. 

 ,-&(14$0(1, 9-1 (0>1%1>0((1,-@ -40.21>1 .&,-41.& ,+,-0%) «30$0'1 – 

(+50$@» 15&')4&0- '(&9+-0$@(10 4$+7(+0 (& 5+(0-+5/ .&,6&2& 60.01A$&3-

20((1>1 &/,-0(+-&: /,-1*9+41,-@ &/,-0(+-& 81$00 >1%1>0(()A .&,-41.14 

4 2&(()A ,-&$7A (,6090(()A 6.+ 1000 °L) 4),15& 2&30 6.+ (&$+9++ 61.+,-1-

,-+ + 5&.8+214 [7]. 
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=,180((1,-+ ,-./5-/.) +,,$0214&(()A 61.1?514)A (+50$04)A ,-&$0*, 

4)74$0(()0 6.+ +'/90(++ >1%1>0(+'&:++ ,-&$+, 15&'&$+ ,/<0,-40((10 4$+7-

(+0 (& ,41*,-4& B-+A ,-&$0*. G.+ +,6)-&(+7A (& -.0(+0 P-D&'& (&/,-0(+-) 6.0-

4.&<&$&,@ 4 N'-D&'/ (%&.-0(,+- 20D1.%&:++), .+,. 5. #(&$1>+9()0 74$0(+7 

8)$+ 18(&./30() 6.+ +,,$0214&(++ %+5.1-40.21,-+, 6.19(1,-+ + /2&.(1* 

47'51,-+. =8Q0% D&'14)A 6.04.&<0(+* (RV P–Fe) 8)$ %&5,+%&$0( 4 ,-&$7A , ,1-

20.3&(+0% (+50$7 12–15 % ("E" (+50$7 15–25 % ). K&5,+%/% -40.21,-+ 

(.+,. 6), 18/,$14$0(()* 6.04.&<0(+0% %0-&,-&8+$@(1>1 &/,-0(+-& 4 %&.-0(,+- 

6.+ 42&4$+4&(++ +(20(-1.&, /,-&(14$0( 6.+ -0A 30 51(:0(-.&:+7A (+50$7. C0-

'(&9+-0$@()* 18Q0% D&'141>1 6.04.&<0(+7 + 61(+30(()0 '(&90(+7 -40.21,-+ 

'&D+5,+.14&() 6.+ ,120.3&(++ (+50$7 6–9 + 18 %. E 60.41% ,$/9&0 18,/3-

2&0%10 74$0(+0 18/,$14$0(1 (+'5+% ,120.3&(+0% &/,-0(+-& 4 +,A12(1* ,-./5-

-/.0, & 41 4-1.1% – 81$00 4),151* ,-&8+$@(1,-@; &/,-0(+-&. =8Q0% D&'14)A 

6.04.&<0(+* (RV P–Fe) 4 ,-&$+ , 12 % Ni ,1,-&4+$ 10 %, & 4 ,-&$+ c 15 % Ni – 20 % 

(6.+ -0%60.&-/.0 ,605&(+7 950 °L).  40$+90(+0 18Q0%& P-N'-6.04.&<0(+* 

4 ,-&$+, ,120.3&<0* 15 % (+50$7, %130- 8)-@ ,47'&(1 , D1.%+.14&(+0% 

81$@?0>1 51$+90,-4& %0-&,-&8+$@(1>1 &/,-0(+-& 4 +,A12(1* ,-./5-/.0. S+-

.+(& '1() D&'14)A 6.04.&<0(+* s, 16.020$0((&7 61 %+5.1-40.21,-+ 4 '1(0 

-.0(+7, -&530 612-40.32&0-, 9-1 81$@?+* 18Q0% 6.04.&<0(+* 6.1+'1?0$ 4 

,-&$+ c 15 % Ni – s = 300 %5%, 4 ,-&$+ c 12 % Ni s = 100 %5%. 

"1(:0(-.&:+7 Ni, %

4 8 12 16 20
4 8 12 16 20

LNi, %

40

60

80

100

120

400KG&, 900 1L

400KG&, 950 1L

400KG& ,1000 1L

600 KG&, 950 1L

600KG&, 1000 1L

"1(:0(-.&:+7 Ni, %  

I+,. 5. =8Q0% D&'141>1 6.04.&<0(+7 RP 

6.+ -.0(++ 4 ,-&$7A , .&'$+9()% 

,120.3&(+0% (+50$7, ,6090(()A 

6.+ .&'$+9()A -0%60.&-/.&A, °L 

I+,. 6. J40.21,-@ ,-&$0* , .&'$+9()% 

,120.3&(+0% (+50$7, ,6.0,,14&(()A 

6.+ 2&4$0(++ 400–600 KG& + ,6090(()A 

6.+ -0%60.&-/.&A 900–1000 °L 

F,,$0214&(1 4$+7(+0 D&'14)A 6.04.&<0(+* (& /20$@()* .&,A12 &$%&-

'14 + 6.1+'412+-0$@(1,-@ &$%&'(1>1 +(,-./%0(-& (& 1,(140 %0-&$$+90,51* 

%0-&,-&8+$@(1* ,47'5+ 61 .&'.&81-&((1* $&81.&-1.(1* %0-12+50 [8]. 



 76

G.+ -.0(++ 61 &8.&'+4/ &$%&'(1>1 +(,-./%0(-& , 51(:0(-.&:+1((1-

(012(1.12(1* %&-.+:0* (& 1,(140 30$0'&, $0>+.14&((1>1 (+50$0%, 6.1+,A1-

2+$1 20D1.%&:+1((10 &/,-0(+-(1-%&.-0(,+-(10 6.04.&<0(+0. "1BDD+:+0(- 

?$+D14&(+7 (K?$+D – 1-(1?0(+0 61-0.+ %&,,) +(,-./%0(-& 5 %&,,0 ,1?$+D-

.4&((1>1 &8.&'+4&) '&4+,0$ 1- 18Q0%& &/,-0(+-(1-%&.-0(,+-(1>1 6.04.&<0-

(+7 6.7%1 6.161.:+1(&$@(1. G.+ +,6)-&(+7A .03/<+A ,41*,-4 (&+$/9?00 

'(&90(+0 51BDD+:+0(-& ?$+D14&(+7 615&'&$ &$%&'()* +(,-./%0(- (& 1,(140 

,-&$+ , 12 % Ni (.+,. 7). C&+%0(@?00 '(&90(+0 51BDD+:+0(-& ?$+D14&(+7 

8)$1 / +(,-./%0(-14 (& 1,(140 ,-&$0* , 6 + 18 % Ni, 9-1 18Q7,(70-,7 +A (+'-

51* -40.21,-@; 6.+ 1-,/-,-4++ D&'141>1 6.04.&<0(+7: 4 ,47'50 6 % Ni – +'-'& 

1-,/-,-4+7 %0-&,-&8+$@(1>1 &/,-0(+-&, & 4 ,47'5&A , 18–21 % Ni – +'-'& 4),1-

51* ,-&8+$@(1,-+ &/,-0(+-&. 

K
?
$
+
D

RP, %  

I+,. 7. T&4+,+%1,-@ 51BDD+:+0(-& ?$+D14&(+7 K?$+D +(,-./%0(-&,  

,120.3&<0>1 12,5 % &$%&'(1>1 61.1?5&, 1- 18Q0%& D&'141>1 6.04.&<0(+7  

6.+ -.0(++ 4 ,47'50 +(,-./%0(-&.  ,6 = 1000 1L 

 $/9?0(+0 ,41*,-4 18/,$14$0(1 .&,A121% 9&,-+ B(0.>++ .&'./?0(+7 

(& 20D1.%&:+1((10 6.04.&<0(+0 1,-&-19(1>1 &/,-0(+-& 4 %&.-0(,+- 6.+ (&-

>./30(++. G.04.&<0(+0 «&/,-0(+- – %&.-0(,+-» 6.1+,A12+- , /40$+90(+0% 

18Q0%& %&-0.+&$&, 9-1 ,61,18,-4/0- 2161$(+-0$@(1%/ '&5.06$0(+; '0.0( 

4 ,47'50 + /$/9?0(+; .03/<+A ,41*,-4. 

F,,$0214&$+ 4$+7(+0 .&'$+9()A 6.1+'412,-40(()A D&5-1.14 (& 6.1-

+'412+-0$@(1,-@ &$%&'(1>1 +(,-./%0(-& + .&,A12 &$%&'14 4 (0% (& 160.&:++ 

>./81* ?$+D145+ (182+.5+). F,6)-&() -.+ ,1,-&4&, 1-$+9&;<+A,7 ,120.3&-

(+0% (+50$7 (-&8$. 1). 
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J&8$+:& 1 

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

L120.3&(+0 

Ni, %  

G1.+,-1,-@, 

%  
HRB  , %  

U , %, 61,$0 

-.0(+7 
K?$+D 

6 21 70 9 4 17,5 

12 21 95 44 17 24 

18 20 70 82 8 20 

 

E&.@+.14&$+ .&,A12 412) ($/%+(), 2&4$0(+0 6.+3+%& (5>,/,%2) + 6.19-

(1,-@ 18.&8&-)4&0%1* 6140.A(1,-+ (61.12/ 5&%(7), -&8$. 2. F' 2&(()A .+,. 8 

4+2(1, 9-1 6.+ 12%-(1% ,120.3&(++ Ni 4 ,47'50 (&8$;2&$+ ,&%)* (+'5+* 

.&,A12 &$%&'14: 6.+ +,6)-&-0$@()A (&>./'5&A %0-&,-&8+$@()* &/,-0(+- .&,-

6&2&$,7 , 18.&'14&(+0% %&.-0(,+-&, + 90% 81$@?0 8)$1 +'%0(0(+0 UP, -0% 

-40.30 8)$& ,47'5&, 8)$+ 4)?0 6.1+'412+-0$@(1,-@ + (+30 .&,A12 &$%&'14. 

!&(()0 6.1+'412,-40(()A +,6)-&(+* 51..0$+./;- , 51BDD+:+0(-1% ?$+-

D14&(+7 +' -&8$. 1. F' &(&$+'& '&4+,+%1,-+ /20$@(1>1 .&,A12& 1- 6.19(1,-+ 

5&%(7 (.+,. 9) /,-&(14$0(1, 9-1 (&+81$@?+* .&,A12 &$%&'14 (&8$;2&$,7 (& 

,1,-&40 , 6 % Ni 6.+ ?$+D1450 ,&%1>1 6.19(1>1 5&%(7 «H40-15  5.&+()». 

L&%)% /(+40.,&$@()% +(,-./%0(-1% %13(1 ,9+-&-@ +(,-./%0(- , ,120.3&-

(+0% Ni 12 %, B-1- +(,-./%0(- 12+(&5141 B51(1%+9(1 .&81-&$ 5&5 61 %7>-

5+%, -&5 + 61 -40.2)% 61.12&%. =6)-(&7 6&.-+7 +(,-./%0(-& 6.1?$& 6.1-

%)?$0(()0 +,6)-&(+7.  20$@()* .&,A12 &$%&'14 8)$ %0(@?0 '&2&((1>1 

O=LJ 16115–85 4 2,3 .&'& (-&8$. 3). G.+ ,.&4(+-0$@()A 6.1+'412,-40(()A 

+,6)-&(+7A +(,-./%0(-&, 18$&2&;<0>1 -40.21,-@; ,47'5+ 82 CRE, /2&.(1* 

47'51,-@; 30 5!3/%2, /,-&(14$0() ,/<0,-40((1 $/9?+0 615&'&-0$+, 61 ,.&4-

(0(+; , &(&$1>&%+ (& 2./>+A %0-&$$+90,5+A ,47'5&A (-&8$. 4). 

J&8$+:& 2 

.$#&'($! /#0#1, /# +#(#0%2 /0#$#1)3) 43)5#$+6 

"&%0(@ 
G$1-(1,-@, 

>/,%
3
 

G1.+,-1,-@, % 
F,-+.&0%1,-@, 

>/,%
2
 

$4 6.+ ,3&-++, 

KG& 
«K&(,/.14,5+» 2,75 1,19 0,77 127,1 

«O&88.1» 3,28   0,05 313 

«!3+$@--&/» 2,69   0,35 870 

«H40-15  5.&+()» 2,71 0,6–3,1 0,3 1255 

 

G.1+'412,-40(()0 +,6)-&(+7 &$%&'(1>1 +(,-./%0(-& 6.+ .0'50 %.&-

%1.14 -+6& "10$>+(,51>1 615&'&$+ /20$@()* .&,A12 &$%&'14 0,05 5&.&-/%2, 

9-1 4 -.+ .&'& %0(@?0 ,/<0,-4/;<0* (1.%) ((1.%&-+4 /20$@(1>1 .&,A12& 

&$%&'14 6.+ .0'50 B-1* 30 61.12) %.&%1.&: 6.+.12()A – 0,07 5&.&-/ %2, ,+(-
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-0-+90,5+A – 0,15 5&.&-/ %2). ".1%0 -1>1, &$%&'()* +(,-./%0(- , .&'.&81-&(-

(1* ,47'51* %130- 8)-@ 6.+%0(0( 2$7 .0'5+ + ?$+D145+ >1.()A 61.12 .&'-

$+9(1* -40.21,-+ (1- %.&%1.14 21 >.&(+-14), 61,51$@5/ .03/<+0 ,41*,-4& 

15&'&$+,@ ,47'&() , 18Q0%1% D&'14)A 6.04.&<0(+*, '&4+,7<+A 1- (&>./'5+. 
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$7B C6!  

I+,. 8. T&4+,+%1,-@ /20$@(1>1 .&,A12& 

&$%&'14 1- ,120.3&(+7 Ni 4 ,47'50:  

1 – «K&(,/.14,5+»; 2 – «O&88.1»;  

3 – «!3+$@--&/»; 4 – «H40-15  5.&+()» 

I+,. 9. T&4+,+%1,-@ /20$@(1>1 .&,A12& 

&$%&'14 1- 6.020$& 6.19(1,-+ 5&%(7 

J&8$+:& 3 

7!'8#1 !32!"#$ $ !32!"9#2 )9'(062:9(: /0) /0#)"$#1'($:99%8 )'/%(!9)*8 

I&,A12 &$%&'14, 5&.&- 
G1.12& %.&%1.& 

G$1<&2@ 

.0'&, %
2 
C1.%&-+4 /20$@(1>1 .&,-

A12& &$%&'14, 5&.&-/%
2 

(1.%&-+4()* D&5-+90,5+* 

«"10$>&» 19,06 0,15 

« D&$0*» 78,68 0,3 

«V/.&4<+(&» 0,5 0,5 

«L;,@5;0(,&&.+» 6,98 1,3 

«O&88.1-2+&8&'» 3,68 1,4 

72,18 31,55 

J&8$+:& 4 

.0!$9)(:3;9!* 8!0!+(:0)'()+! 61:3;9#<# 0!'8#1! !32!"#$ $ ':<2:9(!8 

/0) 0:"+: 20!2#0! 2:'(#0#=1:9)* >!?0% (.$:013#$'+!* #?3!'(;) 

G15&'&-0$@ CH GK, >. G0.%@
«"0%+--WJ!», 

>. "0%0.141 

«LF#W»,  

>. C141,+8+.,5 

=,(14& ,47'5+ X0$0'1 K02@ K02@ 

K&.5& &$%&'14 #L 160 #L 160 # 5 (6.+.12()*) 

 20$@()* .&,A12 &$%&'14, 5&.&-/%
2

0,05 0,06 0,11 



 79

J&5+% 18.&'1%, B5,60.+%0(-&$@(1 /,-&(14$0(1, 9-1 4 ,-&$7A, ,120.3&-

<+A 6–18 % Ni, /,-1*9+41,-@ &/,-0(+-&, 18Q0% 6.04.&<0(+7 %0-&,-&8+$@(1-

>1 &/,-0(+-& 4 %&.-0(,+- 20D1.%&:++, /.140(@ D+'+51-%0A&(+90,5+A + -.+-

81-0A(+90,5+A ,41*,-4 '&4+,0$+ 1- ,-060(+ >1%1>0((1,-+ -40.2)A .&,-41.14. 

I&'.&81-&( &$%&'()* +(,-./%0(- (141>1 5$&,,& (& 1,(140 2+,60.,()A %0-&-

,-&8+$@()A ,47'15.  ,-&(14$0(& 6.7%&7 '&4+,+%1,-@ 6.19(1,-+ + B5,6$/&-&-

:+1(()A ,41*,-4 1- 18Q0%& D&'141>1 6.04.&<0(+7 + 18.&-(&7 '&4+,+%1,-@ 

/20$@(1>1 .&,A12& &$%&'14 1- 18Q0%& D&'141>1 6.04.&<0(+7. 
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