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, ,  
.  

,  

,  [1–3]. 
 

-
,  
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,  
 

  
  

 G,   G, , 
.  

 700  300  500  700  900  1100  1300  

1 Cu2S+Fe=FeS+2Cu –14,47 –9,71 –2,92 6,89 20,28 37,57 –0,013 
2 CuFeS2+Fe=2FeS+Cu –7,39 –10,05 –21,61 –39,47 –62,19 –88,88 –0,090 
3 2CuFeS2+Fe=FeS2+2FeS+2Cu 10,40 12,26 5,66 –7,07 –24,61 –46,13 0,013 
4 Cu2O+Fe=FeO+2Cu –94,41 –94,37 –91,92 –87,47 –81,08 –72,63 –0,459 
5 Pb3As2O8+Fe=Pb+Pb2As2O7+FeO 37,257 28,66 –5,31 –37,30 –71,30 –105,68 –0,006 
6 Pb3As2O8+2Fe=2Pb+Pb(AsO3)2+2FeO –8,363 –23,46 –87,13 –145,94 –208,40 –271,28 –0,086 
7 Pb3As2O8+2Fe=3Pb+2FeAsO4 –103,133 –106,45 –154,37 –194,47 –236,20 –276,54 –0,153 
8 Pb3As2O8+3Fe=3Pb+As2O5+3FeO 38,279 17,39 –74,67 –158,68 –247,73 –337,07 –0,069 
9 Pb3As2O8+5Fe=3Pb+As2O3+5FeO –248,01 –269,48 –278,29 –281,33 –282,60 –284,88 –2,308 

10 Pb3As2O8+8Fe=3Pb+As2+8FeO –262,19 –345,87 –612,53 –857,21 –1114,78 –1372,79 –0,455 
11 Pb3As2O8+10Fe=3Pb+2FeAs+8FeO –490,06 –576,12 –576,121 –619,14 –471,81 –705,19 –0,395 
12 Pb3As2O8+11Fe=3Pb+Fe3As2+8FeO –672,57 –777,72 –777,72 –830,30 –662,81 –935,45 –0,513 
13 Pb3As2O8+12Fe=3Pb+2Fe2As+8FeO –436,87 –555,61 –555,6 –614,99 –435,94 –733,74 –0,354 
14 Cu3As2O8+2Fe=3Cu+2FeAsO4 –355,63 –355,92 –399,56 –436,59 –475,94 –514,66 –0,688 
15 Cu3As2O8+3Fe=3Cu+Fe(AsO3)2+2FeO –945,08 –971,62 –1005,40 –1043,58 –1057,31 –1136,55 –1,579 
16 Cu3As2O8+9Fe=Cu3As+8FeO+FeAs 1065,82 1016,99 767,47 544,97 310,76 78,78 0,789 
17 Cu3As2O8+10Fe=3Cu+2FeAs+8FeO –742,56 –789,62 –1064,49 –1313,77 –1580,21 –1848,14 –1,035 
18 Cu3As2O8+11Fe=3Cu+Fe3As2+8FeO –925,07 –981,55 –1287,43 –1564,28 –1859,29 –2155,27 –1,187 
19 Cu3As2O8+12Fe=3Cu+2Fe2As+8FeO –689,36 –752,53 –1086,68 –1388,36 –1709,20 –2030,51 –0,953 
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(1)–(19) ( . ) ,  

 
-
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-
 (4)–(19). 
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. -
 (0,57%  Cu;  0,11%  

Pb) -
-

 ( , 
). 

-
-
 

 

Cu2O – PbO – nFeO + 2Fe = 2Cu + Pb +  (2+n)FeO (20) 

 
,  

,  
.  

-
 

.  
20 .  – . 

 . 1  DTA  
, -

: 670–690–710  710–730–750° . 
 690° -

,  
» ,  (  
°  25°  -0,44 ,  0,337  

 -0,126 ). 

2[FeO(Cu2O)] + Fe = Fe3O4 + 4Cu (  = 201,4 
 Fe3O4). (21) 

 730° -
. 

2[FeO(PbO)] + Fe = Fe3O4 + 2Pb ( . = 179,68 
 Fe3O4). (22) 

-
, -

 
 – 

. -
, , -

. -
 

( . 2),  (21). 
-
 

,  
 – 

. ,  
-

, ,  
 Pb, 

Cu  As. -
 

 
. 1.   

(Cu2O–PbO–2FeO)  Fe  1000°

 
× – Fe3O4; * – -Fe2O3; ° – Cu 

 

. 2.   
 Cu2O-PbO-2FeO  Fe   

) 
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  (  (5)–(19)). -
 
 

 ( -
)  800°  

. -
 

.  (18) 
, 

 As2O3. -
, , -

 – Fe(AsO3)2 -
 Fe2As2O7, As2O3  O2 [4]): 

2Fe(AsO3)2  Fe2As2O7 + As2O3 +O2. (23) 

 

,  
, -

. . -
 

,  
 

, -
, . 

, -
-

,  1 
: 9–12  ( ,  

, -
). -

-
 – -

,  
. 3 : 
1.  (  (5)–(19)). 
2.  

 

2FeAsO4 + 3Fe = 5FeO + As2O3. (24) 

3. -
 (  5 )  

: 

 As2O3 + 3Fe = 2As + 3FeO (25) 

 ( -
 (16)) -

 5  
11  1 . 

4.  8–11  1 -
 

. 
5. -

-
, , ,  650° . 

 
 

 1 :12 . 
 

-  ( . 4). 
, ,  

 ( ),  
 ( ). 

-
 (5)–(13) ,  

. 
 (5), (6) , 

-
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, -
 As2O3. -
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 ( - ) 

 650°  

. 4.  (1:12) 
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 3:1  1:1, -
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 Zn–Fe– 2 [6].  
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 Fe3O4,  ZnFe2O4,  

Fe2 3,  FeOOH,  
(III): Zn(OH)2  Fe(OH)3,  FeO,  

ZnO. , -
 

 20  ( . 1), , 
 

 (II). 

 
 

Zn2+  ZnFe2 4. 
 

-
,  

-
.  

-
, -

-
,  

 –  [2]. , 
, 

, , -
: 

2 + 4 ++ 4  = 2 2   (1)  
2 + 2 2  + 4  = 4 –, (2) 

-
. 

: 

 Fe = Fe2+ +  2e;  (3) 
 Fe = Fe3+ + 3e. (4) 

-
-

 

 2Fe(OH)3+ZnO=ZnFe2O4 +3H2O, 

 ( 0
298fG 0

298fG ZnFe2 4) 
[3]  241,569 . -

-
-

. -
-

, -
 

 Zn2+, ZnOH+,  
 [8]. 

 
,  

, -
: 

– -
 

 2ZnSO4 + 2H2O  (ZnOH)2SO4 + H2SO4; (5) 
 (ZnOH)2SO4 + 2H2O 2Zn(OH)2 +H2SO4,  (6) 

-
; 

– -
 

 

 Zn(OH)2+ 2OH–= [Zn(OH)4]2–; (7) 

–  

 [Zn(OH)4]2– = Zn  + 2OH–+ H2O. (8) 

 1 
 

 

  
 

  
 

  
 

 

  
   

 
 

 
 

 
1 Fe3O4  1 ZnO  
2 Fe(OH)3  2 FeO  
3 ZnC 3  3 Fe3O4  
4 ZnFe2O4  4 Fe2   
5 Fe2 3  5 Fe(OH)3  
6 Zn(OH)2  6 ZnFe2O4  
8 FeOOH  8 Fe(OH)2  
9 FeO  9 ZnC 3  

10 ZnO     
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 7,5,  
 (Fe Fe2O3), -

 [2] 
 

- -
 

: 

 2Fe3+ + Zn2+ + 6(OH)– ZnO·Fe2O3 + 2H2O. (9) 
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, -
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 5, -
 NaOH.  5 . 
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 7,  
12 -

 Fe: =1:1. -
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 « »  

-
 10,9% -

 –  6,78%.  

. 2.  
 

 2 
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, 3 
 

 
, % 

 
 
 
 

 
 
 

 
 

 
 

 
 

 
 

 

Cu 2+ 218,10 9,09 9,08 0,001 10,90 0,11 
Zn 2+ 510,03 414,08 144,45 0,010 1,97 8,47 
Fe  286,50 336,15 1,90 0,08 49,10 51,2 
pH 3 4,8 7,8 8,1   

 
 

 

Cu 2+ 0,11 0,091 0,081 0,0068 0,01 0,00 
Zn 2+ 7,588 0,307 0,201 0,145 0,50 0,03 
Fe  0,490 1,277 0,404 0,264 59,54 61,23 
pH 7,650 8,0 8,1 8,25   

 
  

 

Cu 2+ 23,750 2,206 0,570 0,051 1,45 0,09 
Zn 2+ 31,730 23,300 0,374 0,140 0,57 1,33 
Fe  12,000 16,100 0,663 0,001 53,00 57,56 
pH 3,6 5,7 7,8 8,3   
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 (  0,04 ). -
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 0,07  0,095  ( . 5). 
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 3 
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Hk , 
 

, 
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R, 
 

  
 
,  

 

h  
 
,  

 

  
  

 h 
,  

1,5 1,6 3 110,27 1,57 0,07 0,04 
2,0 2,1 2 90,03 2,08 0,08 0,04 
2,5 2,6 1,5 77,97 2,585 0,085 0,04 
3,0 3,1 1,2 69,74 3,088 0,088 0,04 
3,5 3,6 0,8 56,94 3,592 0,092 0,04 
4,0 4,1 0,5 45,02 4,095 0,095 0,04 

 2 
 

 h=0,04  

Hk , 
 

, 
 

, 
%  

R, 
 

  
 
,  

 

h  
 
,  

 

  
  

 h 
,  

1,5 1,54 3 110,27 1,51 0,01 0,07 
2,0 2,04 2 90,03 2,02 0,02 0,06 
2,5 2,54 1,5 77,97 2,525 0,025 0,055 
3,0 3,04 1,2 69,74 3,028 0,028 0,055 
3,5 3,54 0,8 56,94 3,532 0,032 0,05 
4,0 4,04 0,5 45,02 4,035 0,035 0,045 

 6 
  

  
 0,04  

Hk1, 
 

Hk2, 
 

, 
%  

R, 
 

Hk2  
 
,  

 

hk   
 
,  

 

  
  

 hk   
 

1,5 1,54 3 110,27 1,51 0,01 0,07 
2,0 2,04 2 90,03 2,02 0,02 0,06 
2,5 2,54 1,5 77,97 2,525 0,025 0,055 
3,0 3,04 1,2 69,74 3,028 0,028 0,05 
3,5 3,54 0,8 56,94 3,532 0,032 0,045 
4,0 4,04 0,5 45,02 4,035 0,035 0,045 

 5 
  

 h=0,10  

Hk , 
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, 
%  

R, 
 

Hk   
 
,  

 

h  
 
,  

 

  
  

 h  
,  

1,5 1,6 3 110,27 1,47 0,13 0,07 
2,0 2,1 2 90,03 1,98 0,12 0,08 
2,5 2,6 1,5 77,97 2,485 0,115 0,085 
3,0 3,1 1,2 69,74 2,988 0,112 0,085 
3,5 3,6 0,8 56,94 3,492 0,108 0,09 
4,0 4,1 0,5 45,02 3,995 0,105 0,095 

 4 
  

 h=0,04  

Hk , 
 

, 
 

, 
%  

R, 
 

Hk  
,  

 

h  
,  

 

  
  

 h  
,  

1,5 1,54 3 110,27 1,47 0,07 0,10 
2,0 2,04 2 90,03 1,98 0,06 0,10 
2,5 2,54 1,5 77,97 2,485 0,055 0,10 
3,0 3,04 1,2 69,74 2,988 0,052 0,10 
3,5 3,54 0,8 56,94 3,492 0,048 0,10 
4,0 4,04 0,5 45,02 3,995 0,045 0,10 
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.  
» («Generate Light»)  
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,  
. -

 
. 

-
: 

1. ,  
. 

2. , -
-
. 
 

-
, -

. ,  
, 
. 

, -
-

.  
,  ( )  

: 

 = D2+((D1 – D2)/2), (1) 

 D1 – -
, D2 – -

. 
,  

, , ,  
. ,  

, -
 

,  
.  

 
, -

, .  
 

,   
. -

,  
 (  

)  
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, ,  

 – . 
 

: 
1.  

. 
2. -

. 
3. , ,  

,  90°, 
, . 

 
, -

,  
-
. 

, -
. 

 
 

 
 grey  

. -
 s1, .  

 s1 ,  grey,  
. . 

 
 – -

 « » .  
 (s1 – grey). 

 – , 
-
. 

 UP = k * (s1 – grey).  

 k – . 
 

1.  grey -
. -

 s1, . 
2. while(true) 

{up=k*(s1-grey); 
motor[MotorB]=50+up; 
motor[MotorC]=50–up; 
wait1msec(1);} 

-
 

 ud=k*(S1-Sold)/ t, 
 S1 – ; Sold –  

. 
 -

 upd = up+ud 

 upd = k1*(S1-grey) + k2*(S1-Sold) 

,  
 k2 -

 k1. 
: 

  

 e=S1-grey 

  

 uk=k2*(e*e*e),  k2 0.01 

 : -
 +  

 upk = k1*e + k2*e*e*e 

 k2  
, -

,  
 (100).  k1 . 

: -
: 

 , 
  

, 
 . 
  . 
 -

. 
  . 
 -

. 
: 

 left=s1; 
right=s2; 
while(true) 
{ up=k1*((s1-left)-(s2-right)); 
Motor[MotorB]=50+up; 
Motor[MotorC]=50-up; 
wait1msec(1);} 

: -
. 

:  e, 
 eold 

: 
 left=s1; right=s2; eold=0; 

while(true) 
{ e=(s1-left)-(s2-right); 
u=k1*e+k2*(e-eold); eold=e; 
Motor[MotorB]=50+u; Motor[MotorC]=50-u; 
wait1msec(1);} 

 
 

 -
 

 
 

 
 

 
, -

 

, 
 

-
,  

 

, 
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: 

 : -
 « » 

  
center=S3 

  
 

 k1=1+(S3-center)/3 
U=k1*e 

: 
 left=s1; right=s2; center=s3; 

while(true) 
{ e=(s1-left)-(s2-right); 
k1=1+(s3-center)/10; 
u=k1*e; 
Motor[MotorB]=50+u; Motor[MotorC]=50-u; 
wait1msec(1);} 

:  100% -
 

, -
. 

 
.  

, -
. , , -

, -
,  
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–  M&A; 
–  M&A -
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–  M&A ; 
– .[2] 

, . -
-

**†. 
-

, -
, -

. 
, -

. -
 

 M&A.  
 ( ) . 

,  
3 ,  

 2004 .  2010 .: 
Y1 – ; 
Y2 – ; 
Y3 – . 

, ,  
. -

: 
– ,  

; 
– ,  

 ( , ) [3]. 
, , -

. -
,  

. , ,  
. 

-
,  M&A. -

                                                                 
*  –  
-449.2010.6). 
**† , , . -

 (Melicher R.W., Ledolter J., D’Antonio L.J. A time series analysis of aggregate merger activity// The review of economics and statistics, Vol. 65,  3, 
1983, 423–430). 
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-
, , -

. 
 CMS  Mergermarket, -

 25  100  M&A  
2010 ., -

, . 
 50 .  2011–

2016 . , -
,  

.  –  « » (  
 24,16% ), « » (27,10%),  (24,50%),  (9,30%), « » (25,00% – 1 ). 

 « » .  
 « » (28,11%),  (49,00%),  (49,00%), « -

» (25,00%).  
 (  50,00%+1 ) [7]. 

,  
.  

, -
, . -

, -
,  

 [8]. 
, ,  

,  6 : 
1)  (11 ); 
2)  (12 ); 
3)  (12 ); 
4)  (8 ); 
5)  (7 ); 
6)  (4 ). 

, -
:  M&A -

, . 
, -

.  M&A  
, . -

, -
. 

,  
. -

: 
– ; 
– ; 
– ; 
– , -

. 
-

*=0,1  
, ,  8 : 

X2 – , %; 
X3 – , %; 
X4 – , %; 
X5 – , %; 
X30 – , .  1 . ; 
X34 – , .; 
X35 – , .; 
X51 – , , . 

 
, , . 
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I .  Y1 – . -
,  Y1: Y1t-1,  r(Y1t,Y1t-1)=max r(Y1t,Y1t- )=0,82. 
 « » . 

,  X1 –  8 . 
 

.  
,  (  max R2), 

,  15 . 
 15 -

. -
. -

: 
– : -

 70% ; 
– , -

; 
–  –  «  

». 
, -

.  . 1 -
.  Y1 – , -

 F1–F5, : 

 
1 1 2 3 4 5

(9,13) ( 10,30) (4,18) (5,59) (3,44)

ˆ 0,53 0,60 0, 24 0,33 0, 20 ;tY F F F F F  

 
2ˆ 0,41; 49,98; 0,8304.s F R  

=0,05. -
: . . 2, 25F F =0,05,  F- -

;  2 0,8304R ,  83,04%  Y1 
, . , -

,  0,41. 
 . 1 : 

 1 
 Y1 

  
F1 F2 F3 F4 F5 

Y1t-1 0,0984 –0,2497 0,1459 0,2545 0,1716 
X1 – ,  . 0,1434 –0,1321 –0,1909 –0,2030 0,0013 
X13 – ,  . 0,1307 0,1633 0,0204 0,0994 –0,0980 
X15 –  ( ) ,  . 0,1198 0,0632 –0,0854 0,2110 –0,2885 
X24 –  –1 ( ) 0,1034 0,0077 –0,1458 –0,4760 –0,1074 
X26 – ,  . 0,1325 –0,1621 0,2312 0,1282 –0,1281 
X29 –  0,0552 –0,1750 0,4349 0,0357 –0,1522 
X36 – ,  . 0,1296 –0,0919 –0,2787 –0,0205 –0,1410 
X37 – ,  . 0,0780 –0,2572 –0,2382 0,0205 –0,0460 
X44 – , . –0,1352 –0,2061 –0,0981 –0,0897 –0,2214 
X45 – , , . –0,1283 –0,2229 –0,0840 –0,0950 –0,2371 
X47 – ,  . –0,1045 –0,2642 0,0376 –0,0072 0,0419 
X49 – , -

, . –0,0403 0,0797 0,2803 –0,4052 –0,4379 

X50 – ,  –0,1477 0,0223 –0,1772 0,2802 –0,0666 
X54 – , . 0,0086 –0,0753 0,0837 –0,3418 0,5993 

 5,41 2,40 1,67 1,28 1,17 
 (% ) 36,03 16,01 11,14 8,52 7,77 

 (% ) 36,03 52,04 63,18 71,70 79,47 
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1 1, 1 1, 8 13, 9 15, 8 24, 5 26, 2 29, 3 36, 8

37, 7 44, 5 45, 5 47, 8 49, 12 50, 6 54,

ˆ 0,35 0,04 0,01 0,02 0,16 0,24 0,22 0,02
0,14 0,05 0,03 0,12 0,22 0,06 0,08 .
t t t t t t t t t

t t t t t t t

Y Y X X X X X X X
X X X X X X X

 

,  
 Y1 -

. -
-
 

, .  
. -

-
 « » -

. -
 ( . 1) ,  

, -
. 

 
 

, ,  
-

, , -
. 

 1 , 1,50t t te e t ,  (1) 

 et – . 
: 

 10,007 0,025t te e , 

. =0,025  0, , . 
, . 

II .  Y2 – . -
,  Y2:  Y2t-1.  

» . ,  
X7 –  7 ,  

 1̂tY  1 . 
 

. ,  
 6 . 

, , -
, -

,  2̂tY ,  
. ,  -

: 

 
'

t t tx
i tY e e , (2) 

 
'

tx
t e , . ,  tY ‡  t  [4]. 

 
, ,  

: 
– , ; 

–  tY -

                                                                 
‡  X ,  0,1,2,…,m,… c  

( )
!

meP X m
m

.  
1

1.i
i

P  

 
. 1.  

 Y1 –  
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, : 1 2
ˆ( ) ( , ,..., )t p tM Y f X X X Y ,  

1 2( , ,..., )pf X X X – ,  [5]. 
-

 (  «Matrixer»).  
: 

 
2 , 1 1, 1 10, 16, 18 , 20 , 31 , 5 54 ,

ˆ0,01938 0,06574 0,00003 0,03909 0,00143 0,00753 0,00064 0,00834
2̂

t t t t t t t tY Y X X X X X X
tY e  

=0,05,  (0,05;56) 2,00t . -
: 

 02(ln ln )LR L L , (3) 

 ln L  – ; 0ln L – -
. 

 LR  2 – .  2
.( ; 1)LR , . -

 2 2
. .62,37 (0,05; 1) 3,84 , .  

-R2: 

 2

0

11
1 2(ln ln ) /pseudoR

L L n
. (4) 

 2 0,4897pseudoR , ,  
48,97%  Y2 , . , -

,  0,24. -
,  

,  AIC=7,85. 
.  

-
: , -

, : 

 / /t tM y x D y x .  (5) 

,  ( )tM  ( )tD , -
; , , -

 [1].  ( ) 2tM ,  ( ) 1,42t , , 
. 

,  

( )
!

t ty
t

t t
t

e
P Y y

y
 ( ,  0,1,2,...ty )  Xit : 

 2 /
.t it

t i
it

M Y X
X                                               

(6) 

 . 2. 
, -

,  Y2 -
-

,  
.  Y2 -

 M2.  
-

, ,  
 

. -
. 

 Y2 -

 2 
 

 2̂tY  

2, 2 , 1

2, 1

/t t

t

M Y Y

Y
 0,56202 2, 18,

18,

/t t

t

M Y X

X
 0,04151 

2, 1, 1

1, 1

ˆ/
ˆ
t t

t

M Y Y

Y
 1,90646 2, 20,

20,

/t t

t

M Y X
X

 0,21837 

2, 10,

10,

/t t

t

M Y X
X

 0,00087 2, 31,

31,

/t t

t

M Y X
X

 –0,01856 

2, 16,

16,

/t t

t

M Y X
X

 –1,13361 2, 54,

54,

/t t

t

M Y X

X
 0,24195 
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, , -
,  ( )*.§ 

 URALS –  ( . . 2), 
,  

:  
. 

 
M&A , -

. , , 
, , , : ,  

. 
,  «Stand-

still agreements» – -
, -

. -
.  « » ,  

 – ** . 
, -

 –  ( . . 2). ,  
 2004 .  2010 . 

. , -
, . ,  

 ( ) -
. 

III .  Y3 – .   
 Y3 ( -

 89,50%) , . -
, ,  t*=50 (  2008 .),  

. , .  
 

, . 
,  

.  F =14,32>F .(0,05;3;70)=2,74, -
 Y3=Y3(t)   2- :   2004  .  –   2008  .  -

 2008 . –  2010 .  
 t*=50. 

 Y1  Y2, -
.  

,  Y3  10 -
.  

 Zt,  1  
*t t  0  *t t , .: 

 
*

*

1, ;

0, ,

t t
Z

t t
 

 * 50t . 
, , : 

 

3 1, 2, 16, 18, 2 24, 9 31, 7
( 2,91) (5,72) (2,59) ( 2,80) ( 3,14) (2,63) (2,31)

37, 4 54,
( 2,60) ( 2,59) ( 2,21)

ˆ ˆ ˆ7,54 1, 49 0,08 0,07 0,007 0,011 0,014

0,00002 0,007 1,85 ;

t t t t t t t

t t t

Y Y Y X X X X

X X Z
 

 2ˆ 0, 45; 14,76; 0,8699s F R . 
                                                                 

*§  
 2009 .  61,4% , ;  – 31,1% -

;  – 59,2% ;  – 40,8% ;  – 68,9%  
;  01.01.2010 . – 33,7% . 

**  cross-default ( ) ,  
, . 

,  
. 
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-
=0,05. -

: 
. . 1, 98F F =0,05,  

F- ; -
 2 0,8699R ,  86,99% -

 Y3 , -
. ,  

 
,  0,45. 

,  
 Y3 –  

: 
, -

, -
, -

,  ( -
),  URALS, ,  

, . -
 Zt,  Y3t. 

 – ,  
10,002 0,032t te e , . =0,032  0.  ( . 2) 

, . 
,  

: 

2,

1 1, 1 1, 8 13, 9 15, 8 24, 5 26, 2 29, 3 36, 8

37, 7 44, 5 45, 5 47, 8 49, 12 50, 6 54,

0,01938
2

ˆ 0,35 0,04 0,01 0,02 0,16 0,24 0,22 0,02
0,14 0,05 0,03 0,12 0,22 0,06 0,08 ;

ˆ t

t t t t t t t t t

t t t t t t t

Y
t

Y Y X X X X X X X
X X X X X X X

Y e 1 1, 1 10 , 16 , 18 , 2 0, 31, 5 54,ˆ0,06574 0,00003 0,03909 0,00143 0,00753 0,00064 0,00834

3 1, 2, 16, 18, 2 24, 9 31, 7 37, 4

;
ˆ ˆ ˆ7,54 1,49 0,08 0,07 0,007 0,011 0,014 0,00002

0,007

t t t t t t tY X X X X X X

t t t t t t t tY Y Y X X X X X
X 54, 1,85 ,t tZ

 

 
*

*

1, ;
0, ,

t

t t
Z

t t
 * 50t . 

 
,  

, ,  
.  2004 . -

 2010 . : 
–  2004 .  2010 .  

, ,  
. 

– -
 M&A. , 

-
,  M&A. -

. 
– , -

. . -
, -

, . , 
. , ,  

, ,  
*.†† 

                                                                 
*†† :  « ». 2010.  7-8. 

 
. 2.  Y3 –   

, . 
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Power Supply and Heat Power of Metallurgy 
UDC 621.313.3-83-52 
Andrjushin I.J., Golovin V.V., Kosenkov A.V. Experience and 

prospects of a implementing of adjustable-frequency electric drives 
in open joint-stock company « ». 

The characteristic of modern electric drives of open joint-stock 
company « » Is given. It is shown that the special attention is given 
to a implementing of frequency converters and control units of leading 
world manufacturers. The characteristic crane electric equipments are 
presented. 

Fig. 4. Table 3. Bibliogr. 6 names. 
Keywords: Iron-and-steel works, electric drives, a implementing, the 

transforming engineering, corporations-manufacturers, allocation, crane 
electrical equipment, industrial control units 

UDC 621.313.3-83-52 
Sarvarov A.S., Anisimov D.M., Usatiy D.J., Petushkov M.J., 

Vecherkin M.V. State analysis of e lectric drives of ore-dressing units 
of OJSC «MMK» and some ways of their enhancement. 

The authors carried out the state analysis of ac electric drives, clas-
sified them according to the capacity and machinery and offered their 
typical characteristics. They also investigated conditions to reduce dy-
namic loads during start-up and offered a new concept of high-voltage 
starting devices. 

Fig. 4. Bibliogr. 5 names. 
Key words: induction motor, start-up, dynamic loads, typical char-

acteristics, impact torque control. 
UDC 621.771.06-114-52 
Seliwanov I.A., Salganik V.M., Gun I.G., Petuhova O .I, Mam-

leeva Y.I. Study of Control Systems of Continuous Mill Using Math-
ematical Model.  

The article considers the problems of mathematical formulation of 
continuous mill accounting for power connection of stands through a 
strip and the effect of power connection on the quality control of rolling 
characteristics was examined. 

Fig. 9. Table 2. Bibliogr. 3 names. 
Key words: a continuous mill, an indirect control system, mathe-

matical formulation, strip gage interference. 
UDC 621.311.4 
Krylov JU.A., Selivanov I.A., Rovnejko V.V., Galljamov R.R., 

Gubajdullin A.R. Technical requirements to auxiliary electric drives 
of the thermal power station at a implementing of frequency con-
verters. 

The technological parameters of the combined heat-and-power plant of 
open joint-stock company « » Are given. Allocation of electric drives 
by category is presented responsibility. Demands to electric drives of respon-
sible mechanisms are formulated at losses of supply. Power supply dia-
grammes from two independent feedings into are offered. 

Fig. 2. Table 3. Bibliogr. 6 names. 
Keywords: The Thermal power station, electric drives, responsibil-

ity classes, the power supplies, violations, demands, control functions, 
regimes, perfection. 

UDC 621.771.016 
Radionov A.A., Andrjushin I.J., Galkin V.V., Gostev A.N. Lim-

itation of the minimum rates of electric drives of the mill 2000 at 
round billet rolling. 

Are fulfilled experimental exploration of high-speed and load re-
gimes of electric drives of mill stands 2000 at round billet rolling. Min-
imum admissible rolling speeds are defined. The system of the job of 
rates of electric drives of stands with sub acceleration in a filling regime 
is observed. 

Fig. 3. Table 4. Bibliogr. 3 names. 
Keywords: the Mill 2000, a hot rolling, a round billet, electric 

drives, load, strip holding device, blowing-down, rates, the minimum 
meanings, a management system. 

UDC 621:62-83 
Lukyanov S.I., Suspitsin E.S., Konovalov M.V. Diagnostic system 

for mechanical equipment of continuous caster pinch roller drive. 
In the article there are presented design and commissioning results 

of the diagnostic system for mechanical equipment of continuous caster 
pinch roller drive. 

Fig. 4. Table 1. Bibliogr. 3 names. 
Key words: continuous caster, pinch roller drive, defect diagnos-

tics, diagnostic algorithm, diagnostic system. 

UDC 621.771.016 
Karandaev A.S., Hramshin V.R., Petrjakov S.A. The servo-

mechanism of automatic control strip gage of the hot-rolling mill. 
The block diagram of the automatic control system of regulatory 

type of gauge of plate of the broad-strip hot rolling mill is presented. 
Exploration of accuracy of regulating in a linear movement mode. The 
regulating system of a rule of screw-down mechanisms with combined 
running is offered. 

Fig. 5. Bibliogr. 8 names. 
Keywords: the Hot-strip mill, the automatic control system of regu-

latory type of a thickness, linear movement, accuracy, screw-down 
mechanisms, rule regulating, combined running. 

UDC 621.317.31 
Kovalenko Y.P., Chernyshev G.V., Kovalenko A.Y., Kornilov G.P., 

Nikolaev A.A., Ivanov V.A. Search of faulty measurement complexes of 
energy consumption in the example O JSC «MMK». 

The article deals with techniques to identify the sources of measure-
ment errors of energy consumption and recommendations for changes to 
existing automatic metering electric energy system on OJSC MMK. 

Fig. 1. Table 1. Bibliogr. 9 names. 
Key words: measurement error, electricity meters, measurement 

complexes, commercial automatic metering electric energy system. 
UDC 314.212:620.111.3 
Druzhinin N.N., Anufriev A.V., Sarlybaev A.A. Designs on in-

fluence limitation electromagnetic fields on transformer operation 
installations electric-furnace shop «oven-ladle» open joint-stock 
company « ». 

Eddy current score on temperature conditions of the transformer of 
installation «oven-ladle» of electric-furnace shop open joint-stock com-
pany « » is given. Alternatives of limitation of negative influence 
of eddy current are observed, engineer and implement technology of 
movement the transformer without modification of its construction is 
developed and technical realised. 

Fig. 3. Bibliogr. 3 names. 
Keywords: the Assembly «oven-ladle», the transformer, eddy cur-

rent, heat, limitation, alternatives, movement, production engineering, 
modification. 

UDC 621.333 
Selivanov I.A., Omelchenko E.Ya. Electromechanical Charac-

teristics of Induction Motors. 
The authors carried out the analysis of the joint effect of a multi-

phase supply main and an induction motor as well as the analysis of 
transient processes of active and reactive power consumed in a multi-
phase L-R line at different input voltages and frequencies and the influ-
ence of the power factor on characteristics of electromechanical transi-
ent processes in various electric drive systems. 

Fig. 2. Tables 2. Bibliogr. 8 names. 

Mining 
UDC 622.013.364 
Vokhmin S.A., Trebush Yu.P., Kurchin G.S., Maiorov E.S. Me-

thodical bases of rationing of losses and dilution at working off of 
deposits of building raw materials by underground way. 

In article the methodical approach to definition of standard sizes of 
losses and dilution is considered by working out of nonmetallic deposits 
of building materials by underground way. In the given work conditions 
of formation of losses and dilution a mineral are shown at working off 
the nearcontact zones and the sequence of their calculation is resulted. 
And also the indicator which characterizes a parity of the maximum 
possible area of a holding strap of adding breeds to the area of cross-
section section of the development, the providing admissible mainte-
nance of a regulated component in end production is offered. 

Key words: losses, dilution, the technique, classification, rationing, 
planning, extraction indicators. 

UDC 622.271 
Tarasenko E.A., Kislyakov V.E. Technological decisions by ex-

ploitation of boulders placer deposits. 
Technological decisions of exploitation placer deposits with the 

considerable quantity of boulders are resulted. 
Fig. 4. Bibliogr. 2 names. 
Key words: placer deposits, gold, boulders. 
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Processing and Utilization Technologies of Formations and Wastes 
UDC 622.22; 628.113 
Dobrovolsky A.I., Feofanov G.L., Zhukov A.L. Technological 

decisions on preparation of clearing front on the Urgalsky oal-field. 
In article the complex of decisions allowing essentially to reduce 

an operational expense and to raise rate of works on passage of moun-
tain developments in difficult hydro geological conditions is offered. 
Results of realization of offered decisions in the conditions of company 
«Urgalugol» mine «Northern» are reflected. 

Fig. 6. Table 1. 
Keywords: preparation of clearing front, difficult hydro-geological 

conditions, water inflow, expenses and rate of works on carrying out of 
mountain developments. 

Metallurgy of Ferrous, Non-ferrous and Rare Metals 
UDC 669.046.46 
Vusikhis A.S., Leontiev L.I, Kudinov D.Z., Sheshukov O .Y. 

The analysis of modern methods of sideritic ores processings. 
Various of siderites preparation to blast furnace processing meth-

ods do not allow to get rid of their basic lack – the high contents of 
magnesium oxide. Therefore it is offered to use the iron, received from 
bakal siderites by direct reduction, as raw material for electric furnaces. 

Table 1. Bibliogr. 28 names. 
Key words: siderites, magnesium oxide, direct reduction, blast fur-

nace, raw material, concentrate, aglomerate, pellets. 
UDC 669.162.266.44+66.046.46 
Harchenko E.M., Zhumashev K.Zh. The solid-phase reduction 

of copper and lead by metallic iron. 
The question of copper slag treatment is one from actual question 

and it decision can be a consource of non-ferrous and ferrous metals, 
also it can improve environmental conditions in plants fetches. 

In the article results of slag materials solid-phase reduction by metallic 
iron for the purpose of making a new aggregate technology creation about 
treatment of copper-smelting industry with diversification of output. 

Fig. 5. Table 1. Bibliogr. 5 names. 
Key words: solid-phase reduction, copper, lead, copper slag, metallic 

iron, thermodynamic analysis, derivatogramm, roentgen- phase analysis. 
UDC 622.7: 504.063.43 
O rehova N.N, Chalkova N.L. Technology of selective extract zinc 

from water technogenic resources copper is the muffle of deposits. 
Results of comprehensive researchers of electrotype-coagulative 

technology of zinc extraction out of mine and underdump waters are pro-
duced in this article. The researches included thermo-dynamic substantia-
tion, exposure of kinetic appropriateness of selective division of metals, 
study of phase compositions and sediments structures, laboratory and 
enlarge-laboratory (half industrial) tests on the model and real waters. 

Fig. 2. Table 2. Bibliogr. 8 names. 
Key words: resursovosproizvodstvo, galvanokoagulyatsiya, facto-

ranalysis, podotvalnye water, mine water, extract, zinc, copper. 

Pressure Treatment of  Metals  
UDC 669.462 
Poletskov P.P. About changing of the profile and flatness pa-

rameters of rolled plates by tension and bending correction. 
The evaluation of settings of tension-bending machine in terms of 

the impact of correcting defects and changes in indicators of flatness and 
profile of hot-rolled steel. 

Fig. 3. Table 6. Bibliogr. 6 names. 
Key words: thin plates, profile, flatness, correction in the bending 

and tension machine. 

Technologies of Material Processing 
UDC 621.9 
Sergeev S.V., Shalamov V.G., Sergeev Y.S., Proshunin D.V. 

Calculation of errors in shaping holes and grooves by means of 
finite-element model.  

This article describes a technique of computer simulation of the 
dynamics of formation of internal surfaces (holes and slots) rotating end 
multiblade tools. 

Fig. 7. Bibliogr. 14 names. 
Key words: computer simulation, finite element method, software 

package Ansys, the dynamics of the processes shaping surfaces. 
UDK 621.81:538.3 
Simonova J.E., Pachevsky V.M., Tkachenko J.S. Features of 

gas-flame spraying of friction pig-iron pairs of slide guide cutting 
machines. 

The present paper presents a recovery method of pig-iron slide 
guides by gas-flame method with use of the designed bin and the dust 
feeder ensuring production of the slide guide recovered layer of various 
chemical compound by length or depth without the device readjustment. 

Fig. 1. Table 1. Bibliogr. 5 names. 
Key words: slide guides, recovery. 

Material  Science and Thermal Metal  Treatment 
UDC 621.791.927.55 
Emeljushin A.N., Petrochenko E.V., Nefedyeff S.P., Morozov 

A.N. Formation of structure and properties of a refusion zone at 
PTA-coating type coverings 250 15 20 . 

In article features of formation of structure and properties of a refusion 
zone a PTA-coating on a substrate from a steel 3 are considered. Zones 
formed thus are described. The method of an estimation of a tension of a 
refusion zone on measurement of hardness of Vikkersa is offered. 

Fig. 5. Bibliogr. 5 names. 
Key words: plazm -powder coating, wearproof coverings, refusion 

zone, crash-worthiness, current modulation. 

Safety and Durability of Metallurgical Equipment 
UD  531.43/46 
Antsupov, A.V., Slobodyanskiy, M.G. Forecasting the durabil-

ity of supporting rolls and evaluating the effectiveness of ways to 
extend their working life . 

A physico-probabilistic model for parametric safety of supporting 
rolls has been developed. During their designing phase such model 
allows to predict values of reliable operation probability at any stage in 
future service and the gamma-percentage ratio as well as to choose the 
most effective means to increase durability. 

Fig. 2. Table 2. Bibliogr. 13 names. 
Key words: backup roll, reliability, friction, wear, prognostication, 

resource. 

Power Supply of Metallurgy, Energy Saving and Heat Power 
UDC 621.926.2(072) 
Pozhidaev YU. A., Kadoshnikov V. I., Savochkina L. V. Damp-

ing devices designing for energy recovery. 
Thereare a lot of the different oscillating system sand devices in a 

modern technique.Energy of vibrations of which disperses in an envi-
ronment and, as a rule, is irrevocably lost. 

Thereview of existentobjects is donein engineer and metallurgy. 
An object is found for further research it is the system of dampers of 
four-barrel crusher. 

The system of dampers for recovery allows energy not only it is 
correct to carry out all problems on minimization of parameters of fluc-
tuations, but also to collect energy. It is possible to utilize recycling the 
electric power recovery for local illumination, heating and other eco-
nomic needs. 

Fig. 2. Tabl. 2. Biliogr. 11 names. 
Key words: energy recovery, system of dampers, energyof vibrations. 

Heat Power of Metallurgy 
UDC 536.24 
Vidin Y.V., Kazakov R.V. Heat transfer research in composite 

rib with finite length. 
Offered construction of composite rib, designed like composite rod, 

first part of that rod made from material, that conduct more heat, than 
the material of last part. In spite of the fact, that size of the first part 
much shorter, then size of the last part, offering set allows considerably 
improve coefficient of thermal efficiency. 

Fig. 1. Table 3. Bibliogr. 2 names. 
Key words: composite rib, thermal field, thermal conductivity, het-

erogeneous material, coefficient of thermal efficiency. 

Automation of Technological Processes 
UDC 67.02, 004.896 
Andreev S.M., Parsunkin B.N., Golovko N.A., Usachev M.V., 

Polyko P.G., Logunova O.S. Extreme fuzzy automatic optimization 
system for arc-furnace power level controlling. 

The work contains the conception of arc furnace power level auto-
matic optimization system based on fuzzy logic and extreme controlling 
principles which helps to control the arc furnace in the conditions of 
maximal productivity. 

As opposite to the traditional control system, described algorithm 
implements the optimal solution search process in the real-time, control-
ling the object in the terms of lack a priori information. The system 
assures the support of maximal active power in each moment (subject to 
hunting loss). 

Findings allow achieving the increase the productivity of the ag-
gregate by 2–3%, diminishing the prime cost of the production, and 
providing the energy-saving arc furnace work regime. 

Fig. 5. Bibliogr. 8 names. 
Key words: fuzzy logic, arc furnace, automatic system, optimiza-

tion system, search system, optimizing control, fuzzy controller, mem-
bership function. 

UDC 621.865.8 
Litvin A.V. Moving algorithms of Lego Mindstorms NXT robot 

through a black line using proportionally – differential controller. 



Reports 

. . . . 2011.  3.      ——————————————————————————————————— 119 

We have suggested methods using one or more light sensors that 
robot is able to find his way through a black line with the use of a linear 
access, also with cubic and differential contorllers. 

Fig. 1. Table 1. Bibliogr. 8 names. 
Keywords: Lego, robot, programming, sensor, calibration, regula-

tor, light, algorithm. 

Economics, Management and Production Market 
UDC 332.135:005.52 
Polikarpova M.G. Modelling how mechanism of M&A of Rus-

sian market in 2004–2010 functions. 
In this article we brought forward a worked out economic and mathe-

matical model of the mechanism of M&A of Russian market on the basis of 
econometric equations system. The developed model is one of the first at-
tempts to carry out an econometric analysis of Russian conditions in which 
M&A processes progresses and it allows to study reasons for connection 
which underlies Russian market of corporate control. 

Fig. 2. Table 2. Bibliogr. 8 names. 
Key words: mergers and acquisitions, system of interdependent 

equals, value of conflict assets, number of integration transactions/deals, 
value scope of integration deals market. 

.  
UDC 008 
Gun G. . Process of interaction in of the artistic culture. 
Annotation: The article is devoted to the important problems of in-

teraction between social institutions and artistic in culture. The possibili-
ties of art-criticism and cultural approaches are described. Different 
types of such interactions, their structure, criteria and significance for 

the artistic life are considered. 
Bibliogr. 6 names. 
Key words: culture, artistic culture, interaction in artistic culture. 
UDC 821.161.1 
Postnikova Y. Russian mythology of the reforms in «Pompa-

dury and Pompadurshy» by .Y. Saltykov-Shchedrin. 
The author of the article states that M.Y. Saltykov-Shchedrin ob-

served the inclination of the Russians to mythologize the social space and 
politics. Author analyses the Russian mythology of reforms as it is under-
stood and represented by the writer in his literary work. The article depicts 
the phenomenon of «self-reversion» of the reforms and tradition of the 
break with the Traditions («turning inside-out» and relabeling of values 
and landmarks of the past), which were investigated by Shchedrin. 

Bibliogr. 3 names. 
Key words: M.Y. Saltykov-Shchedrin, power, reforms, mythology. 
UDC 821.161.1.0 
Zaitseva T.B. Type of Esthetician in Chekhov's Story “Three 

Years”. 
Characters in the story “Three Years” by Chekhov are considered 

in the article in the light of the philosophy of Kierkegaard. The main 
hero of the novel is defined as an esthetician or “a literary person”, as 
literary discourse has a great influence on his life and existence. The 
rejection of the literariness leads the hero to the ethical position. 

Bibliogr. 11 names. 
Key words: Chekhov, Kierkegaard, the aesthetic way of life, “a lit-

erary person”, “a social person”, the ethical position, the features of the 
author's position. 
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