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 0187895-109-2004  

 0187895-118-1-2003  40  
,  

 ( . 2). 
, -

-
. -

 
 2 

. -
 – -

 1/3  
10702-78 (  66 ) -

. -
,  40  

, ,  
 75 . 

 
SAE J1268  

) (  5657-69). 
 40 -

, 
,  

5140H ( . 3). 
 ASTM 112 

 – 8 . -
 « -

»,  
 –  5 . 

 
-

 ASTM 45,  A ( -
 – 3),  

 1778-70 (3  
– , , , ) [1]. 

 40 -
 

 0,5–1 . 
 

 SAE J419  
 1763-68  –  0,5  

. 
, -

 40 ,  
. 

,  
-

, ,  
 

-
 40 . -

 2 
 

  , 2 5, % , %   
, %  

40   4543-71  980 10 45  
 

38   14-1-2527-90 490–590 18 60 80 
40   4543-71 440–560 20 60 – 
40   0187895-118-1-2003  637 18 55 80 (55–60)* 
41 1  0187895-153-2005  590 (540–550)** 18 (30)* 55 (60–65)*  65 (80)* 

 
38 ** –  640 18 55  65 
* . 
**  4–6%. 

 1 

 

  
  

, % 

C Si Mn Cr Ni Mo 
max Cu S 

max 
P 

max 
38   14-1-2527-90 0,37–0,43 0,17–0,37 0,70–1,00 0,40–0,60 0,40–0,70 0,15–0,25 – 0,035 0,035 
5140H SAE J1268 0,37–0,44 0,15–0,35 0,60–1,00 0,60–1,10 max 0,25 0,06 0,30 

max 0,04 0,035 

40  4543-71 0,36–0,44 0,17–0,37 0,50–0,80 0,80–1,10 – 0,15 0,35 
max 0,035 0,035 

40  
 

 0187895-109-2004 
 0187895-118-1-2003 0,37–0,44 0,15–0,30 0,60–1,00 0,60–1,10  

0,25 0,06 0,30 0,040 0,035 
41 1  00187895-059-2005 0,38–0,45 max 0,40 0,60–0,90 0,90–1,20 max 0,30 – – 0,020–0,040 0,035 
41Cr4 DIN 17200 0,38–0,45 0,15–0,40 0,50–0,80 0,90–1,20 – – – 0,035 0,035 
41CrS4 DIN 17200 0,38–0,45 0,15–0,40 0,50–0,80 0,90–1,20 – – – 0,02–0.035 0,035 
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, ,  
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 – 40  40 -
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»  

41 1  0187895-059-
2005 ( . .  1,  3)  

-
 [2]. , -

, -
 

. 
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,  
,  

 
 38  41 1. -

 « »  « »  
-
 

 41 1. 
 

, -
 « » -

 0187895-153-2005 ( . . 2)  
 ( ), -

 41 1.  
-

 
-

. 
 41 1 

-
, -

, , , -
. 

 41 1  
 

 38 , -
 

. 
 

,  41 1  
 
 

»  «  – », -
. 

,  
,  

 41 1, -
 
 

,  
 

»  «  – ». 

 
1. -

 / . , . -
, . . //  

: . 
. .- . . .: . , 

2005. . 240–243. 
2. -

: . 2368672 , 7 C21D 8/06, C22C 38/60, C22C 
38/40, C22C 38/18 / ., ., . 

. . 27.09.2009. .  27. 
3. -

 / ., ., 
. . // . . . 2010.  4. 

. 57–62. 
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 (HRC) 

 
, 

 
SAE 

5140H 
40  

 0187895-109-
2004 

40  
 

4543-71 

41 1  
 0187895-

059-2005 
1,5 53–60 max 60 51–58,5 53–61 
5 50–58 max 58 – 50–60 
6 – – 45–55,5 – 
9 40–55 min 40 39–52,5 41–58 
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 1. -
 16%, 32%  22%,  
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 3–4 74,6 81,0 140,5 130,6 
 5–6 75,9 77,8 140,4 135,0 
 7–8 70,1 72,9 161,4 153,7 
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-
-

,  
 

.  
-

,  
. , -

-
,  

,  
-

, -
. -

, , -
, , 

. 
-
-
-
 

,  
.  

, : 
1) (t) (t)  

-
-
-

 ( ,  
.);  

; 
2) -

:  
, , , –

, , ; 
-
; 

3) , -
:  U1i/f1i=const,  

U 1i/f 1i=const; , -
-

; 
4)  

 
-
-

; 
5) 2(t)=M(t) (t) -

 R i, -
-
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6)  
3 -

: -
 k  f1=const, 

 f1  k =const, 3=const, -
 U1=U ,  f1=f ,  k =1,0,  U1=U , 

f1=f , 0<k <1,0; 
7)  

:  I1, -
 cos , , -

-
 W1,  W2,  

, -
 S  Q ,  

W, -
,  

 w ; 
8)  

 
;  

-
,  [4, 5]. 

 
-
-

 –  
.  . 1 -

,  
 

. 
, -

,  
,  [4]. , -

 
 [5, 6]. 

-
-

.  1  
:   Qi ti); -

, 
; -

i(Qi) -
i(Qi);  

 Q , 3 , , ;  
max. , ;  

, 3;  g, 
2; -

:  ,  U ,  f , ; -
, ;  

 k , .;  
, , 

.; :  – (1) 
 – (0); -

:  U1/f1=const (1) 
 (U1/f1) =const (0); , . 

=1,5÷3,0);  
: 3=f(R i, fi); 

3=f(k i, f ); 3=f(k , f ); 3=f(k , f ). 
 2, 3  

 S  
 S ,  i -

i  Qi  ti. 
 4 -

. =1, -
, =0,  

. –
,  5 -

 ni,  Qi.  6, 7 
i,  

, *,  
 Qi.  8, 9 : 

 N i, -
 Qi – , 

i -
;  
2i  

 n2i  
, . 2i=N ; n2i=ni. 

 10  
 U1/f1 .   

 U1/f1=const (1),  11 : 
 n1i, -

 n2i,  
 kfi,   kUi, -

 f1i,  U1i.  U1/f1 -
 (0), , (U1/f1) =const,  12 

: -
 n1i  U1i . 

 13 ,  
 U1i -

 U .  U1i  
 U ,  14  

 R i, -
, -

; , -
,  

si=R2i/(R i–  R2i).   U1i  
 U ,  15  

U1i = U  14  R i  si 
. 

,  (0), 
 16–20 :  

 n2i  Qi i  
2i 1i 2i 2n n (1 s P ) ,   n1i -

 1i 1in 60f p ;  i,  -
;  

i
*,   Qi;   Ni, -

-
 Qi ,  

i -
;  N , -

 Qi 
, 

i i  Qi -
. 

 21, 22: -
2i  n2i -

-
, . 2i=N ;  n2i=ni;  

 ( ) 
 

iUk 1,0 , 
ifk 1,0 , U1i = U , f1i = f . 
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 14 2i  
U , f  R i  si  

 
22 2

21 1i 1 1i

2i 2i

m U m UR R R Z , 

 2 2 2 2
1i 1 2Z R R (2 f (L L' ))  –  

; L1, L'2 – 
,  f1=f . 

 23  
 –  .   (1),   

24  – -
3, 2i,  

 f1i . -
2i,  

 f1i,  25 3  [7]. 
 26  

 R i, si, kfi, kUi, 
3 ,  

 [8]. 
 27 -

: , -
 W1i; ,  

 
 W2i; Wi; -

 W i;  « »; -
 cos i . 

 28 ,  

3 -
.  

 (1),  29  
 

R i k i ,  f1=f .  30 , -
3 

.  
 (0),  31 -

3  
 f1,  R .  

(1),  32  
 f1i  R , -

 
, . 2i . 
 23  (0), . -

, -
-

 R i, si, kfi, kUi, 3  33 -
, -

 [8].  34 -
 i-  

Qi, .  Q(t).  35 -
: , -

 W1; ,  
 Q(t);  

 
W2; W; , cos ,  

.  
36  

-
. 

-
 

-
-
 

, . -
 
 

3  90 ( -
 « », . )  

 « » ( . ), -
,  

 . 2. -
:  –  180S2 3, 

=22 ; U =220 ; =0,88; cos =0,91; I =41,6 ; 

 
 

 
 

. 3. :  
 – ;  –  

0
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20
30

40
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60

70
80

90
100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 t, 

Q, 3

 
. 2.  
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 –  180S2 3, =22 ; U =220 ; =0,92; 
cos =1,0; I =36,2 . 

-
-

 [9].  . 3 
 

– -
-

,  
, .  

, , -
, -

 9,5–9,7% ,  
. 

-
, -

 
-

, : 
1) , -

, -
 9,5–9,7%; 

2)  
 (34,68 ) ,  

-
 (42,19 )  17%; 

3)  
 (16,46 ) , 

 
 (23,5 )  29%; 

4) -
 

-
. 

,  
 
 

:  956,3 ; 
 – 347,7 . 

 
 

-
, ,  

,  
, . 

 
1. . 2112307 RU, 6 02  17/28. -

 / ., ., 
. // . . 1998.  15. 

2. ., . -
 

-
 // : -

. .- . ., 20–22  2005 . 
: , 2005. . 196–199. 

3. ., ., . -
 

-
 // . . . 2009.  1. . 43–47. 

4. . -
. .: , 2006. 

5. ., ., . -

-
 // 

. . . . 2: . . .  /  
. . . : , 2004. . 239–245. 

6. ., . -
 

 //  
 

:  III . .- . 
. : , 2007. . 77–80. 

7. ., . -
-

 // . 
. . 3:  5 . : , 2010. . 4. 

. 115–120. 
8. ., ., . -

,  
 // . . -

. . 2: . . .  / . . . 
: , 2004. . 245–249. 

9. ., ., . -
 

-
 // . . . 3:  5 . -

: , 2010. . 4. . 65–71. 

Bibliography 
1. Patent 2112307 RU, MKI6 H02 to 17/28. Asynchronous compen-

sated electrical machine / Savitsky A.L., Mugalimov R.G., Savit-
skaya L.D. // Discoveries. Inventions. 1998.  15. 

2. Mugalimova A.R, Mugalimov R.G. Energy-saving electric drive of an 
oil pumping installation on the basis of the induction motor with indi-
vidual compensation of reactive power // Electromechanical energy 
converters: Proceedings of the International Scientific and Technical. 
Conf. 20–22 October 2005. Tomsk: TPU, 2005. P. 196–199. 

3. Mugalimov R.G., Mugalimova A.R., Gubaidullin A.R. Experimental 
studies of electric drives of a drawing mill based on energy-
efficient induction motors // Proceedings of universities. Electro-
mechanics. 2009.  1. P. 43–47. 

4. Leznov B.S. Energy saving and controlled electric drive in pump-
ing plants and blower installations. M.: Energoatomizdat, 2006. 

5. Mugalimova A.R., Mugalimova M.R., Mugalimov R.G. Electrical 
equivalent circuit of energy-efficient induction motor with individual 
compensation of reactive power // Youth. Science. Future. Issue 2: 
collected scientific papers of university students / under the editorship 
of L.V. Radionova. Magnitogorsk: MSTU, 2004. P. 239–245. 

6. Mugalimov R.G., Mugalimova A.R. Design of energy-saving in-
duction motor with individual compensation of reactive power // 
Electromechanical and electromagnetic energy converters and 
controlled electromechanical systems: proceedings of the III Inter-
national Scientific Conference. Yekaterinburg: Ural State Tech-
nical University, 2007. P. 77–80. 

7. Mugalimov R.G., Mugalimova A.R. Determination of capacity of a 
compensating capacitor of an induction motor with individual 
compensation of reactive power // Proceedings of Tula State Uni-
versity. Technical sciences. Issue 3: in 5 Volumes. Tula: Publish-
ing house of Tula State University, 2010. V. 4. P. 115–120. 

8. Mugalimova A.R., Mugalimova M.R., Mugalimov R.G. Investigation of 
operating, mechanical characteristics and energy saving properties of 
an induction motor // Youth. Science. Future. Issue 2: collected scien-
tific papers of university students / under the editorship of L.V. Radi-
onova. Magnitogorsk: MSTU, 2004. P. 245–249. 

9. Mugalimov R.G., Kosmatov V.I., Mugalimova A.R. Study of electric 
power consumption and energy efficiency of pumping units on the ba-
sis of energy-efficient induction motors // Proceedings of Tula State 
University. Technical sciences. Issue 3: in 5 Volumes. Tula: Publishing 
house of Tula State University, 2010. V. 4. P. 65–71. 

 



 ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 65

 669.14: 621.78: 621.036.2 

., ., .  

 
 

 [1], , -
,  

-
, -

 1 (20...40) CcA .  
,  

 
 100 . -

-
-
 

. -
, -

.  – 
, 

,  
 

, -
. 

,  
 « »,  

 
, 

. -
 

. ,  
-

 1950-  
, ,  

. . 
,  

, ,  
. 

 
, ,  

-
.  

-
-

,  
.  

 
,  

,  
. -

 ( . 1).  
-

 [2], -
:  

 1 2 3 4Q Q Q Q Q . (1) 

 Q1 – ,  
-

; Q2 – , -
; Q3  

 
 h , ,  Q4  

. 
: 

 

1 1

2 2 ,1

3 ,1 ,2

4 3 ,2

( );
( );

( );

( ),

m m

t

a

Q S T T
Q S T T

Q S T T
h

Q S T T

 (2) 

 1, 2  3 – -
, -

–
; t –  

 
; Sm  St -

 – . -
 (2) -

: Tm –  
, T  – -

, Tn,1  Tn,2 –  
 

, Ta . 
, -

. 
,  

,  
: 

 1 2
3 2( ),n n

t t t n a
T TS S T T

h
 (3) 

 Tn,1  Tn,2  Ta: 

 3 3
,1 ,2 1 .n n a

t t

h hT T T  (4) 

, -. 1.  



 

———————————————————————————————————     . . . . 2011.  2.  66

 Tn,2  
 

 

 ( ),t m aQ S T T  (5) 

 
 [2, 3], -

-
:  

 

1 2 3

1 .1 1 1t

t

S h
S

 (6) 

, -
 
 

.  , ,  
 -

-200,  
0,15  0,212h . -

-
 [2–4]: 1 28 2 , 2 23 2 , 

3 14 2 . -
 93,05tS 2, 38mS 2. : 

2
1 0, 619 .93,05 1 1 1 0, 212

38 28 23 14 0,15

 

 1

i
 k

k

h
,  

,  -
 
 

, -
. 

.  
 d  

 ( )t m adQ S T T d , -
 

p mC MdT ,  
,   ,  

. : 

 ( ) ,m a t p mT T S d C MdT  

 
: 

 ( )tm
m a

p

SdT T T
d C M

. (7) 

, -
: 

 ,)( pt
aam eTTTT  (8) 

 t

p

S
p

C M
,  – , 

, -
,   – . 

.  ,   p 
 , -

 
.   

 [2, . 161].  
 

, . -
-

 ,  (XII-3)  
[2], -

, , 
-
-

 1. ,  
 

, -
-

. .  
, , -

 Bi H ,  H –  

 (H = 1,17 ),  
1,86 /14,3 1,17 0,152 , -

. 77 [2]   0,94. 

 
 
 

*. -
 . 

 
-
 

3,2 ,  
. -

-
.  

-
,  

 ln m a

a

T T
T T

–  ( ). -

 (7), : ln m a

a

T T
pt

T T
. -

-
-

, -
 ( . 2).  

 . 2, -
                                                   

*  
. . 



 ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 67

, -
 (7)  (8), -

. 
 1 = 0,035278,  

 2 = 0,034529 1/ .   
 (8)  

: 

 . ;p

t

p C M
S

 (9 ) 

 
3

.
2

0,0349 600 26 10 1,806 .
0,94 93,05 3600

 

, -
. ,  

 . , -
,  

, , 
, 

,  
. 

 [3],  
. 

 (2)  t

h
 

1 2
t df f

h h
,  d –  

; f1 – ,  
,  f2 – . 

 
1 0,989f , 2 0,011.f  d  

44 , : 

1 2 3 1 2

1 .1 1 1t

t d

S h
S f f

  (9 ) 

2

93,05 1 1 11
38 28 23 14

0,14 1,860 .
0,15 0,989 44 0,011

 

-
 

.  
-
 

,  
. , -

, . 

 
-
 

, , , -
, , 

 
.  

-
.  « -

 
»  « -

» 

 
1. . . .: , 1950. 332 . 
2. . . .: , 

1962. 567 . 
3. . . .; .: , 

1949. 395 . 
4. .  

. .: , 1968. 484 . 

Bibliography 
1. Dubovoi V.Ya. Flakes in steels. .: Metallurgizdat, 1950. 332 p. 
2. Taits N.Yu. Technology of steel reheating. .: Metallurgizdat, 

1962. 567 p. 
3. Miheev M.A. Fundamentals of heat transfer. .; L.: Gosenergoizdat, 

1949. 395 p. 
4. Chirkin V.S. . Thermophysical properties of nuclear 

engineering materials. .: Atomizdat, 1968. 484 p. 
 

. 2.  



, ,  

———————————————————————————————————     . . . . 2011.  2.  68

,,,   ,,,            
   

 004.891:669 

. 

 
 

-
 16 -

: , , -
, -

.  
 

.  
-

, -
 ( , -

, ). 
 

, , -
, ,  

.  
 

-
.  

 
 

.  
,  

. 

 
 

. -
, -

 – , . 
,  

,  
 

 ( . 1). 
 

 ( ) ,  
-

.  
-

 (  – -
)  (  –  

-
) . ,  

 ( ) -
 

, ,  
, -

 ( ). -
 –  

 Rapid -
 (ASTM)  

, -
. -

 
 ( )  

 ( -
). 

 
 . 2. 

-
, , -

, -
, -

. 

 
 

 17 .  
, , -

.  

 
. 1.  

 
 

, , , – 

 – 

R D W T

Z

, , 
;

.
 

 
 

 – .  

 
 

 – Q1, Q2
.

 

. 2.  



 . 

. . . . 2011.  2.      ——————————————————————————————————— 69

 – -
 « »,  – -

:  (Hi),  
 (Vi),  

(Ti),  (TK) -
 (O2K)  

(H2K). -
:  (R),  (T)  

 (W)  ( ); -
 (D);  

 (Zi) ( ).  (Xi) 
 (Yi)  

, -
. 

-
 [1, 2]. ,  

-
 X  ± ,  X  
 « » (=). -

 ( . 
) , . 

-
:  (0),  (=),  

 (1). 

 0K DW T DW T ; (1) 
 KX = DWT; (2) 

 1K DW T , (3) 

 K0, KX, K1 – -
,  

; , ,i i i  –  
, . -

: 
1)  ( . 3),  

-
: « », « », 

»; 
2)  ( . 4),  

 
 ( , ,  

,  
); 

3)  ( . 5),  
 

-
. 

-
 – 

 ( , -
, -

 
;  

-
;  1 

 = 1 ),  
-

,  
-

. ,  
 

. -
 

,  
. 

 
,  

, , -
, . -

,  
 

-
 (  

( ),   (W)  (T) ,  
 (D)). 

-
, , -

 – .  
 

: 
 ,  

; 
 , , -

, , , ; 
 :  (T ), 

 (T ),  (T ),  
(T ), . 

-
 – , -

,  
. 

 
, -

 
. 3.  

. 4.  

 
. 5.  

 
 3-  

  
D W T K 
X X 0 0 
X X X X 
X X 1 1 
X 1 X 0 



, ,  

———————————————————————————————————     . . . . 2011.  2.  70

 [3]: 

 i ij j
j

Ko Ko , (4) 

 j –  (Fe, Si, Mn .)  
j  ( , .); 

ij –  j  ( , 
.)  (i). -

 
 [2]: 

100;

0;

0,PC MPRO PC RO MP RO
 (5) 

  – , /100 ;  – 
, /100 ;  – -

, /100 ;  – -
, -

 1 , / 
, . 

-
.  

11-493-02,  
[5], -

. , , 
,  

,  
, -

.  
, -

.  ( )  
 [5]: 

 G = (a E F)/(c (t  – t )), (6) 

 a – -
; E  –  

, 
; F – , 2; c –  

, /( ); t  – , ° ; 
t  – , ° .  

-
  KT: 

 K  = 1000 N/ ,  (7) 
  = /N, (8) 

 N – -
;  – -

;  – -
. 

-
: 

 P = (N’ – n’)/N’, (9) 

 N’ – ; n’ – . 
 q = 1 – P. -

 (A –  
, B – )  P(AB)=P(A P(B). 

: q(A + B) = 1 – P(A P(B) = 
= q(A) + q(B) – q(A q(B). 

: 

 P(A + B) = P(A) + P(B) – P(A P(B).  (10) 

 
. 

. -
 
 

: 
 i  

 [6] 

 i = Ki i, (11) 

 Ki – , , 
-

 1 ; i – . 
,  

,  

  =  + , (12) 

  –  (  
);  –  ( , 

, ). 
: 

  =  +  + ._ , (13) 

  –  
;  – ; 

._  – . 
: 

1
.·

2
,
, (14) 

 ,  – , 
 

, ; 
,  – -

, .; 1 – , -
; 2 – ,  

. 
, -

 

 C =   – . (15) 

,  
 (15) ,  
. -

 i  
. 

 
-
, 
-

, ,  
, -

. 
-
-
-



 . 

. . . . 2011.  2.      ——————————————————————————————————— 71

. , 
-

, , -
 ( -

-
 2007613839, 2007612365, 

2007613838, 2007611236 ). 

 
1. . -

. .: , 1976. 
2. ., ., . -

 // . 2004.  3. 
3.  / ., .,  

., . . .: , 2004. 
4. -

 (  11-493-
02). . .  21.06.2002 .  35, 

.  11.09.02 .  3786. 
5. . : . -

. .: 
, 1985. 

6.  / 
., ., . . .: 

, 1989. 

Bibliography 
1. Zade L. The concept of linguistic variable and its application to 

accepting approximate solutions. .: World, 1976. 
2. Kudinov J.I., Dorohov I.N., Pashchenko F.F. Fuzzy logic regu-

lators and control systems // Control Problems. 2004.  3. 
3. Pig-iron Metallurgy / Vegman E.F., Zherebin B.N., Pohvisnev 

A.N., Jusfin J.S., etc.,. .: Academkniga, 2004. 
4. The general rules of industrial safety for metallurgical and coke 

making enterprises and manufactures (PB 11-493-02). As con-
firmed by the decision of Gosgortekhnadzor of Russia on 
21.06.2002.  35, registered in the Ministry of Justice of Russia 
on 11.09.02.  3786. 

5. Brinza V. N. Labor and environment safety: Textbook for practical 
training for all specialities. .: MISA, 1985. 

6. Product costing in industry / Beloborodova V.A, Checheta A.P, 
Slabinsky V. , etc. .: Finance and statistics, 1989. 

 

 338.94 

., ., . 

 
 

-
 

. -
.  

-
 
 
 

. 
: 

 -
, ; -

 
.  

-
 

, -
,  
; 

  
.  

-
 

, -
-

. -
-

, -
 

; 

 .  
, , -

 
-

, -
, , -

, -
; 

 . -
 

,  
; 

  
.  
, -

-
-

; 
 ,  

 
; 

 . -
-

; 
 -

. -
, -

-
-



, ,  

———————————————————————————————————     . . . . 2011.  2.  72

, -
; 

 -
.  

-
, , -

, . 
 

- -
, : 

, , , -
. 

-
, ,  

, ,  
, -

. 
,  

, -
 

. -
, ,  

. 
 

.  
,  

,  
,  

. 
 

-
. 

,  
, , -

. -
-

,  
,  

,  
, -

, , 
 

, -
,  

. , , -
, , ,  

. 
, -

, -
.  

,  
 

.  
 

. 
 

, . ,  
-

,  ,   
. 

-

 
, ,  

. -
 

.  
 

. 
 3  

: , . -
-

,  
.  

,  
,  

. 
. -

 
.  

-
, , -

. -
 

. -
, 

, ,  
-

. -
: , , -

, . 
,  

-
,  

,  
.  

-
-

. 
-

,  ( -
) -

, , 
.  

. -
. 

, -
.  

 
.  

, , 
,  

 
.  

. -
, . 

 
. -

 « »  
, -

 
-

, ,  
. -



 ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 73

 
,  

 « » -
. -

,  
,  

 
.  

, -
, -

. 
-
 

, -
 

-
. -

 
-

,  
-

. -
,  

,  –  ( -
)  

.  
-

. 
 

-
. -

 
-
 

,  
,  

, -
. , -

. -
, -

, . 
,  

,  
 

. 
-

: , 
, , . -

 
.  

.  
 –  

 
 (NPV).  

,  
 – ,  

, .  
: 

1. ,  
. 

2. . 

3. . 
4. . 

, ,  
 

.  ,  -
,  

 ( , -
),  

,  
. 

-
-

: 
  (R ); 
  

; 
 ; 
  

; 
  

, ; 
  

 ( ); 
  

; 
 ; 
 ; 
  

. 
 

. 
 
 

,  
 

.  
 
 

. 
-

 – 
-

. 
-
 
 

-
. 

 
-
 

.  
-
 

,  
, -

,  
,  

. 
-



, ,  

———————————————————————————————————     . . . . 2011.  2.  74

,  
-

. -
-
, 

,  
 

, -
. -

,  « » ,  
. 

 
 ( )  

-
, -

. -
 

. 
-
-

.  
-

, -
.  

.  
 

, 
, -

. 
 

. 
-

, -
. -

-
, -

, . 
-
-

,  
. 

,  
, -

-
. , -

-
,  

, 
 

, , ,  
. 

 
 
 

.  
-

, -
 

. 
, -

 
, .  

. 
-

,  
 . 

   
 

  
  

 
 

-
-

  

 

  
-

 

 
 

 
 

 
 

  
 

, 
 

 
-

  

 
-

 

-
-

 
 -

 
-
-

, , 
, 

 
. 

 -
 (R ) 

 
-

 
 

  -
 

 

 
-
-

-
-

 
  

 
 

 

 
 

 
 

 
1. :  / . . , . -

. .: , 1998. 512 .: . 
2. .  

: . . .: , 
2001. 720 . 

Bibliography 
1. Business valuation: text-book /editorial staff: A.G. Gryaznova, M.A. 

Fedotova. M.: Finance and Statistic, 1998. 512 p. 
2. Valdaitsev S.V. Assesment of businesses and management of the 

enterprise value: text-book for universities. M.: UNITI-DANA, 2001. 
720 p. 

 



 ., ., . . 

. . . . 2011.  2.      ——————————————————————————————————— 75

 338.26:669.1 

., ., ., ., . 

 
-
-

 « » 
, 

, -
. 

 
: , -

, « » -
, 6 « ». 

, 
 15 ,  

 « -
. . »  « -

» : 
1. -

 ( ,  
, -

, ). , -
,  

 
. 

2. -
: ,  

, , . -
-

. 
3. -

 
 – -

, . 
4.  

-
, : -

;  
; 
-
 

;  
-

; -
 

, -
;  

 
-

, ; -
, 

,  
 

,  
.  

 4,  
. 

5.  
-

 EVA 
. 

6.  
-

 « »,  
-
 

. 
7. -

 – -
-

. 
8. -

-
-

 « » . 
9. -

,  
 

-
.  

-
, -

. 
10. -

, -
. 

11. -
, -

-
 –  

 [1]. 
 « » -

-
.  

 
.  

 [2–4].  
,  

, -
-

. 

 
1. Computer implementation of a New Production Optimization Plan-

ning Model in the Framework of a Corporate Information System / 
Senichev G.S., Shmakov V.I., Salganik V.M., Pesin A.M. // The 
Business Review. Cambridge. 2006. V. 5. P. 344–350. 

2. . .  + : 
 

. .: , 2006. 360 . 
3. ., ., .  



, ,  

———————————————————————————————————     . . . . 2011.  2.  76

.  ERP- . .: -
, 2002. 370 . 

4. ., ., . -
, -

 // : 
: . . . .- . . 

, 2005. . 442–449. 

Bibliography 
1. Computer implementation of a New Production Optimization Plan-

ning Model in the Framework of a Corporate Information System / 
Senichev G.S., Shmakov V.I., Salganik V.M., Pesin A.M. // The 

Business Review. Cambridge. 2006. V. 5. Pp. 344–350. 
2. George L. Michael. Lean Manufacturing + Six Sigma: Combining 

Six Sigma Quality with Lean Production speed. M.: Harvard Busi-
ness Review, 2006. 360 p. 

3. Peterkin S.V., Oladov N.A., Isaev D.V. Just in time for Russia. 
Practical Application of ERP-systems. M.: Wiley Publishers, 2002. 
370 p. 

4. Senichev G.S., Pesin A.M., Zhludov V.V. The concept of planning 
based on the identification and efficient use of limiting factors // 
Economics and Management: Problems and Prospects: Proceed-
ings of the international scientific-practical conference. St. Peters-
burg, 2005. P. 442–449. 

 

 658.511:65.018.2 

., ., . 

 
, 

 
 n .  

-
, -

, -
 ( ).  

 it . , 
-

.  – -
.  i -

 iC . ,  
. -

 i -
 iR , -

. ( 1)T  – -
.  

, -
,  

, . 
-

,  
. 

 
 

 [1] , -
, , 

 i iR t , 
-

,  

 l l m mR t R t ,  l m , (1) 

 l l m mR t R t ,  
 (t),  

 [2]. 

 
. -

. -
 1m  (1). 

 1m – . 
 k  

,  
1

1

1
k

i
i

m  
1

k

i
i

m , 

 im  –  i .  

(k+1)-  
1

1
k

i
i

m  

1

1

k

i
im . 

,  
» , -

,  « »  
, . , 

, -
 (1), -

. 
 (1) -

,  
 

, , -
 ,  ,   ,  

B BR t R t  B BR t R t ,  A Bt t ,   
 ,   .  

: 
1)  R t R t  R t R t ,  A Ct t , 

: 
( , , ); 

2)  C C B BR t R t  C C B BR t R t ,  t t , 
 

: ( , , ); 



… ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 77

3)  
: C C B BR t R t R t .  

 -
. : ( , , )  ( , , 

).  ( , , ) ,  
B B C CR t R t . 

,  k  (k+1)-  
: 

k, (k+1).  (k+2)-  k ,  (k+1)- , 
 k  (k+1)-  
h  1h k kR R R , 1h k kt t t ,   

(k+2)-  h ,  
 h  (1).  

,  
,  « -

» ( ) 
 (1,..,k ).  

 ( 1),1, ..,k k  

1,.., ,( 1)k k , , -

 1 1
1 1

k k

k k i i
i i

R t R t , ,  

 1-  k  h  

h
h

k
k

R R , 
h

h

k
k

t t ,  (k+1)-  

 (1)  h ,  h . 
.  

, -
, -

, ,  
,  

,  
 (1), 

 (1). 
. 

 1 
  n , -

,  
, .  

 *, -
. -

,  
 *. 

 0.  * -
,  * 

, -
. ,  *, -

 . 
 1.  (k–1)   

 *  
, -

,  h*, - 

 
h

h

i
i

R R , 
h

h

i
i

t t  ( , -

,  *  
), ,  

,  

 
i i j j

R t R t ,  i j / (2) 

 2.  ,  k -
 .  k*. 

 7. 
 3.  *  h*, -

 l, -
 k*.  0l ,  6. 

 4. 
 4.  * * * *h h k k

R t R t   

* * * *h h k k
R t R t ,  ** kh

tt ,  *k  

 h*  (2), 
1k k ,  2.  5. 
 5.  **** hhkk

tRtR   

* * * *h h k k
R t R t ,  * *h k

t t ,  h* -

 k*.  
* * *k h k : 

* * *k h k
t t t , * * *k h k

R R R ,  

* * * * * *k k h k h k
R t R R t t .  

k*  h*.  3. 
 6.  k*  * -

 (2). 1k k .  2. 
 7. .  

 *  h*,  
, . 

 
1. -

 
 / ., ., ., -

. // . . . 2004.  10. . 44–48. 
2. .  

 //  SIB: 
. . . 5. -

. , 2008. 

Bibliografy 
1. Optimization of organizational and technical measures in crisis 

management of the company in construction industry / Akulova I.I., 
Chernyshov E.M., Asnina A.Y., Gelband I.E. // Proceedings of the 
higher education institutions. Construction.  10. 2004. P. 44–48. 

2. Nilga O.S. Optimizing the sequence of execution of project activi-
ties // Science and Innovation in the construction of SIB: Proceed-
ings of the International Congress. V. 5. «Problems of Civil Engi-
neering Education Development». Voronezh, 2008. 

 



, ,  

———————————————————————————————————     . . . . 2011.  2.  78

 005 

., . 

 
 

 
, -

 i nx R , 1,...,i p , , -
. , -

-
,  -

. -
 iw  – , 1, ...,i k ,  k – -
 [1].  
, . 

 (  
k , ) , 

 
.  

-
 ( ) . -

, . 
 

. -
 « » [2, 3]. 

 « »: 
1.   > 0 (0,1–0,7). 
2. . 
3. . : 
3.1. . -

 r -
. 

3.2. : 

 : ( )r r rw w x w . 

3.3. -
: 

 :
|| ||

r
r

r

ww
w

. 

 
 ( ), . 

 
.  

. 
 1: 

1.  ( ,  
)  

)  
: 

 
222

1
( , ) ,

n
i j i j i j

l l
l

d x x x x x x  

 i
lx  – l  xi.  

 . 1. 

2.  
 . 1: 

 2

,
max ( , )i j

i j
d x x . 

3.  
-

. 2. 
4. -

:  
, . 3, -

. 
-

. 
5. : 
5.1. -

 – . 5. 
5.2.  – 

. 4–5. 
6. , , 

. 
7.  

 « ». 
 2: 

1.  
 ( )  

: 

 
222

1
( , ) ,

n
i j i j i j

l l
l

d x x x x x x  

 i
lx  – l  xi. 

 . 1. 
2.  

 (  
 . 1): 

 2

1
max ,i j

i p
d x x . 

 1 
 

   
 

  
 ( ) 

  
 

 1 

20 0,015 5 
50 0,032 5 

100 0,047 4 
500 1,047 4 

 2 
20 0,016 5 
50 0,047 4 

100 0,422 3 
500 351,656 3 



 ., . 

. . . . 2011.  2.      ——————————————————————————————————— 79

3. : 

 
2

2
2

,
,

max ,

i j
i j

i j

d x x
d x x

d x x
. 

4.  
 (  . 1). 

5. : -
-
 

, -
. -

. 
6. : 

6.1. -
 – . 6. 

6.2. -
 – . 5–6. 

7. , , 
. 

8.  
 « ». 

, -
. 
-

.  0,6  
 0,1  0,1.  

. 
 4 -

 20, 50, 100  500 .  
-

; -
, . 3,  

, . 5. 
, -

 
.  

 . 1. 
 

, , 
-

, -
.  

 

, -
. 

 
. -

 . 2. 
 

,  
.  

-
, , 

.  
-
-

. 

 
1. . -

: . . : , 2007. 64 . 
2. .  / . .  

. .: . . 2008. 655 . 
3. ., . -

 ( ). :  
, 2006. 128 . 

Bibliography 
1. Saraev P.V. Neural network methods of artificial intelligence. 

Lipetsk: LGTU, 2007. 64 p. 
2. Kohonen T. Self-organizing map. Berlin: Springer-Verlag, 2001. 

501 p. 
3. Aksenov S.V., Novoseltsev V.B. Organization and use of neural 

networks (methods and technologies). Tomsk: NTL, 2006. 128 p. 

 
 

 2 

 

  
 

 
 
 

 
 

) 

 
 
 

 
 1 

16 3 0,016 3 
15 4 0,01 3 

 
 2 

16 3 0,01 4 
15 4 0,01 4 



 

———————————————————————————————————     . . . . 2011.  2.  80

         

 669.054.83 

., ., . 

 
 

-
-
-

.  
 

. 
 
 
 

,  
, 

, -
. -

 1% , -
,  7–8%  

. 
 2000 . -

 4 -
.  

-
, -

-
 (  60%). 

 
-
-
 

-
. 

 – 
 

-
-
-
-

. 

 
-
 
 

-
: 

–  1 – -
 1  

 
( . 1, ); 

–  2 –  2 
 ( . 1, ); 

–  3 –  3  
 ( . 2, ); 

–  4 –  4 
 7  ( . 2, ); 

–  5 –  5 
 7 . 

-
 «CAS» DL-150  «CAS» MWII-300.  

 
C-80-01  200° . 

 
 

-15. 
 

. -
-200  

 
  

. 1.  1  2 

 
 

 
. 2.  3  ( )  

 4 ( ) 



… ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 81

, : 
1,0; 0,45; 0,2; 0,1; 071, 0,063  0,045 . -

 
15 ,  60 . 

-
, -

, , -
. 

 
-

. 
 

-2. 
-

 > 0,45 -
 
 

 25- . 

 
.  

 . 1. 
-
-

, -
. -

 38,45–62,6%, 
-

 – , . 
 
 

 (  4,1%), -
-

, -
-
-

.  
-
 

 – -
,  

 
, -

. 
.  
 . 2.  

 1 
, % ( ) 

  
1 2 3 4 5 

Fe  – 0,23 0,13 0,07 – 
Fe 38,45 31,9 47,2 58,75 62,6 
FeO 9,51 11,37 10,98 38,4 41,8 
Fe2O3 44,4 33,0 55,6 41,5 43,2 
CaO 7,24 14,3 5,88 2,78 2,26 
MgO 0,87 1,57 1,69 0,43 0,64 
Al2O3 4,29 7,02 4,38 2,74 2,01 
SiO2 9,32 11,57 9,72 5,28 3,44 
C 21,15 10,0 9,60 6,65 4,9 
P 0,027 0,072 0,028 0,017 0,010 
S 0,175 0,620 0,420 0,090 0,084 

 2,1 1,9 1,5 4,1 3,9 
 24,0 19,2 11,5 5,20 3,12 

 2 

 

 ,  
–1,0+0,45 – 0,45+0,2 –0,2+0,1 –0,1+0,071 –0,071+0,063 –0,063+0,045 –0,045 

 
 1 

- 
 

 10,07 38,49 62,80 16,00 13,57 55,36 75,56 
% 3,70 14,16 23,11 5,89 4,99 20,36 27,79 

  «+» 3,70 17,86 40,97 46,86 51,85 72,21 100,00 
 «–» 100,00 96,30 82,14 59,03 53,14 48,15 27,79 

 
 2 

- 
 

 36,55 25,59 17,53 21,31 7,86 49,09 33,64 
% 18,02 13,53 9,27 11,27 4,16 25,96 17,79 

  «+» 18,02 31,55 40,82 52,09 56,25 82,21 100,00 
 «–» 100,00 87,98 68,45 59,18 47,91 43,75 17,79 

 
 3 

- 
 

 5,50 10,40 18,38 10,66 9,13 32,09 58,65 
% 3,80 7,18 12,69 7,36 6,31 22,16 40,50 

  «+» 3,80 10,98 23,67 31,03 37,34 59,50 100,00 
 «–» 100,00 96,20 89,02 76,33 68,97 62,66 40,50 

 
 4 

- 
 

 5,06 26,04 64,13 24,34 14,48 40,06 22,62 
% 2,57 13,24 32,59 12,37 7,36 20,36 11,51 

  «+» 2,57 15,81 48,40 60,77 68,13 88,49 100,00 
 «–» 100,00 97,43 84,19 51,60 39,23 31,87 11,51 

 
 5 

- 
 

 5,85 19,56 41,27 17,59 15,64 23,82 36,13 
% 3,66 12,24 25,82 10,00 9,78 14,90 22,60 

  «+» 3,66 15,90 41,72 52,72 62,50 77,40 100,00 
 «–» 100,00 96,34 84,10 58,28 47,28 37,50 22,60 



 

———————————————————————————————————     . . . . 2011.  2.  82

, -
.  90%  

 – 0,45  (  2 –  
80%).  – 0,071  39,23%  

 4  68,97%  3. -
 . 3. 

 
 . 4. 

-
 . 3. 

0

5

10

15

20

25

30

35

40

45

0-0,045 0,045-0,063 0,063-0,071 0,071-0,1 0,1-0,2 0,2-0,45 0,45-1,0

, 

, %

 1

 2

 3

 4

 5

 
. 3.  

 3 

 

, 3  
1 2 3 4 5 

 3,25 3,28 3,17 3,21 3,27 
 1,15 1,23 1,12 1,63 1,66 

0

10

20

30

40

50

60

70

80

0-0,045 0,045-0,063 0,063-0,071 0,071-0,1 0,1-0,2 0,2-0,45 0,45-1

, 

, %
   

   
.

 1 
 2 
 3
 4
 5

 
. 4.  

 

 
. 5.  1 

 
. 6.  2 

 
. 7.  3 

 
. 8.  4 

 
. 9.  5 



… ., ., . 

. . . . 2011.  2.      ——————————————————————————————————— 83

.  
 

 . 5–9. 
-

, -
.  

 
 88  71,5%, -

 –  53  98%. 

 
1.  

 38,45–62,6%, -
. 

2.  
-

. 

 
1. ., ., . -

 

 « »  
 // . . . 2009. 

 2. . 25–29. 
2. ., ., .  

 
,  

 // . . . 2004.  1. 
. 58–60. 

Bibliography 
1. Cherchintsev V.D., Gusev A.M., Drobny O.F. Methods and means 

of reducing man caused impact of agglomeration production of the 
OJSC “Magnitogorsk Iron and Steel Works” on ecosystem of 
Magnitogorsk industrial area // Vestnik MSTU named after 
G.I. Nosov. 2009.  2. . 25–29. 

2. Belyh V.T., Nemcev V.N., Marinina A.G. Integration of environ-
ment quality control and industrial safety control systems and their 
role in the management of industrial enterprises // Vestnik MSTU 
named after. G.I. Nosov. 2004.  1. P. 58–60. 

 



 

———————————————————————————————————     . . . . 2011.  2.  84

   

 882 

.  

 
 « » .  

.  
» .  

,  « » -
, -

, .  « » 
– ,  

, , , , , 
. -

 « » – 
,  

, , . 
 « » -

, . ,  
, -

, .  « -
»,  « »,  « », «  

»,  « »,  « , » . 
 « -

» – ,  –  
, . -

-
,  
. 

, -
: «" " – . -

,  
, – .  

, » [1]. -
, .  19  

1842 : « ,  
. , -

» [2].  
,  

.  
,  – ,  

, , -
, , , -

, , ; 
,  

, , -
,  

, . , -
,  

, . -
 

, -
. , .  

 « »,  « » -
, -

. . ,  

, : « -
, -

, ».  
, ,  

, 
 

, . 
,  

,  
.  « »  « »  – 

, -
,  

.  « » -
, -

, , 
,  

, . -
 « »  

, . 
 « » -

, -
:  

, , -
.  

: « » – « » – 
» – « ». ,  

 « »  
 

. , . ,  27 -
 15 «  

, ,  
»,  12  

 [3]. 
,  

-
, -

. 
 

, , -
 – ,  

» . 
 «  

» , 
 

: , 
, -

, , , 
.  

, -
, -



 « » .  . 

. . . . 2011.  2.      ——————————————————————————————————— 85

. 
» – -

 « »,  
,  

,  
.  

, -
: , ,  

, ,  
, -

. -
 « » 

 
. 

,  « », -
 

, ,  
, )  

 « » ( -
,  

, , 
),  

, , , ,  
, . 

, 
:  

, ,  
.  « -

», : ,  
.  

, -
, –  

.  
, ,  

.  «  
 <…>  

.  
 

» [4].  « »  
:  

, , 
 

,  
. 
,  

, : 
», « » [5], – 

, ,  
 – ,  

.  
 

: , -
,  

 
, : «  

 / ». 
, 
 

, : « , 
,  / », – 

,  
, ,  

. 

 – , , -
 –  

,  
, ,  

, -
. , -

, , -
, , , -

, 
, ,  

,  
 

 –  
, , . 

, -
 (  

), -
,  

-
.  « » -

, -
, .  

,  
, ,  

, , , , -
,  

, . 
-
 
 

 « » , 
, , -

, -
, , 

, , -
. 

 « » 
 « »  « -

»  
, , 

-
- , -

, -
, ,  

.  « -
» ,  

, , 
-

, , -
,  

. 
 

, , .  
 « »,  

,  – -
.  

, -
-

 – , -
-

, , ,  
, , ,  

, ,  



 

———————————————————————————————————     . . . . 2011.  2.  86

.  « »,  27 -
, , , -

: « », « », 
», « », « », « ». 

, ,  
.  « -

!» ( ). , -
 

. , 
. ,  

 (  
, ), -

 (  (  
, , , , 

, » (2  5:6). 
, -

, : «  
, » (  23:12).  

, -
. ,  

, -
. 
 

, ,  
. -

,  
.  « »  « -

»  
,  

 « »,  
, ,  

. , ,  
, , , -

 
, , , 

,  
, . , -

, , 
,  

, , ,  
 « », -

, , -
.  « », -

, ,  
,  « »,  

, , ,  
, . -

, , , 
, , , 

,  
. 

 « »  
.  

-
 

 ( ) -
.  

 
, -

.  
,  « ». 

 

-
, .  

, 
, , . 

, -
 « » ,  

 ( -
 « », « », « », « » -

,  
, ,  

),  
, -

.  « » –  
, 

, -
, .  

 « » -
, ,  

, , -
, -

, . 
,  « -

», « »  « », « -
» :  – ,  

,  –  
, . 

, , 
, , . 
 « » . 

,  
,  

, -
, , , -

, , . 
, , -

 « »  « », -
, -

, ,  
,  « », -

,  ,  ,  -
, . 

 
1. . . . , 

1973. . 459. 
2. . . .; Augsburg, 

2000. . 3. . 152. 
3. .  

 //  
: .- . . . 1. , 2008. . 33. 

4. . . . , 
1973. . 460. 

Bibliography 
1. Xetso G. Evgeny Boratynsky. Life and creativity. Oslo. 1973. P. 459. 
2. Boratynsky E.A. Complete collected works. Moscow; Augsburg, 

2000. Vol. 3. P. 152. 
3. Zyryanov O.V. Author's book creativity in poetry: Materials of 

science-practical conference. P. 1. Omsk, 2008. P. 33. 
4. Xetso G. Evgeny Boratynsky. Life and creativity. Oslo. 1973. P. 460. 

 



  

. . . . 2011.  2.      ——————————————————————————————————— 87

   

 
 52.45.15, 50.03.03 

., ., ., 
., ., ., 

. -
 

-
. 

 
 

,  
-
-

 
-
-
-
-
-

.  
 

-
 

 1,5–2% -
 

. 
. 6. . 2 . 

: , -
, , -

, , , -
, -

, . 

 
 

 622.794.2:622.341.1 
., ., ., 

., . -
-

 « ». 
-

,  
. -

 2  
 49 -

. -
-
 

. 
. 3. . 3. . 7 . 

: , -
, , , 

, , 
. 

 
 658.6 

., ., . 
-
 

. 
-
-
-

. 
. 2 . 

: , , , , -
, , , , 

, . 

 669.14.018. 8-14: 669.15-196 
., ., . 

-
-

. 
 
 
 

-
-

. 
. 7. . 6. . 6 . 

: , -
, , , -

. 

 621.777: 621.771.22 
., , -

., ., ., -
., ., .  

 
 Al– ,  

-
. 

-
 

 Al 
, .  

,  
-

,  
. -

-
, -

 
-

. 
. 7. . 6. . 4 . 

: , , 



 

———————————————————————————————————     . . . . 2011.  2.  88

, , , -
, , -

. 

,  
 

 62-503.57 
.  

. 
-
 

. 
,  

: 
, , . -

-
. , -

,  
. -

 
 

-
. 

. 8 . 
: , , -

, . 

 629.11.012.8 
. -

 
 

. 
-
 

-
.  

 
, -

, . 
. 3. . 3 . 

: , 
, ,  

. 

 620.192:519.711 
., ., . -

 
. 

 
 

.  
 

.  
 

. 
. 4. . 3 . 

: , 
, -

, ,  
. 

 658. 562, 65.012.3, 65.014 
.  

. 
 
 

-
-

.  
,  

.  
 
 
 

. 
. 2. . 2 . 

: ,  
, , -

, , . 

 

 621.777 
., ., -

., ., ., ., 
., . -

-
 

. 
-
-

.  
 

. -
-
 

31  
.  
, -

 
. 

. 4. .1. . 6 . 
: , 

, ,  
, . 

 681.3.06:330.4 
. -

. 
-

. .  
-

. , -
 

. 
. 2. . 4 . 

: , -
, , . 



  

. . . . 2011.  2.      ——————————————————————————————————— 89

 621.771 
., . -

 DEFORM-3D -
. 

 
 

 DEFORM-3D -
-

. -
 

 370  « ». 
. 5. . 2. . 3 . 

: ,  
, DEFORM-3D, , -

. 

 

 656.025.2:629.046 
., .,  

., ., . -
 

 (  
). 

-
-

.  
 

-
-
-

. 
. 8. . 3. . 3 . 

: -
, , , -

, , -
. 

 
 

 621.313 
., . -

-
 

-
. 

 
-
-

. -
,  

 
. 

. 3. . 9 . 
: , -

, , . 

 669.14:621.78:621.036.2 
., ., . -

. 
-

 – -
, -

-
-

.  
: 
-

, , -
. , -

-
 .  

-
 

 , -
.  

 
 « ». 

. 2. . 4 . 
: , -

, . 

, ,  
 

 004.891:669 
. -

. 
,  

, -
 – 

 ( ), 
 

.  ( -
) -

 
,  

. 
. 5. . 1. . 6 . 

: ,  
, , . 

 338.94 
., .,  

. -
. 

 
.  

-
-

. -
,  
.  

 
. , 

 
.  



 

———————————————————————————————————     . . . . 2011.  2.  90

-
. 

. 1. . 2 . 
: -

, , , 
, . 

 338.26:669.1 
., ., ., -

., . -
. 

-
 (  

, , 
» , 6 « »)  

 « »  
-

.  
 « -

. . »  « -
» : -

-
; , -

,  
; -

-
; -

, -
; -

,  
. 

. 4 . 
: , -

, -
, . 

 658.511:65.018.2, UDC 658.511:65.018.2 
., ., . -

-
, -

. 
-

, -
, ,  

, ,  
-
-
 

,  
. 

. 2 . 
: , -

, , -
. 

 005 
., . -

 
. 

 
-
 

.  
 

. 
. 2. . 3 . 

: -
, , . 

 

 669.054.83 
., ., . -

-
. 

-
.  

-
 

.  
 38,45–62,6%. -

. 
. 9. . 3. . 2 . 

: , -
, , -

, . 

 

 882 
.  

 « » . -
. 

-
 « » , 

-
, , . 

. 4 . 
: , , 
, . 

 



 Reports 

. . . . 2011.  2.      ——————————————————————————————————— 91

RRREEEPPPOOORRRTTTSSS   

Mining 
UDC 52.45.15, 50.03.03 
Ryabchikov M.Y., Parsunkin B.N., Andreev S.M., 

Logunova O.S., Ryabchikova E.S., Golovko N.A., 
Polyko P.G. Milling process productivity maximiza-
tion system based on principles of fuzzy logic and ex-
tremely control. 

Copper and zinc ore grinding system based fuzzy ex-
treme control principles making it possible for the ball mill 
to work in the full load condition. The search optimisation 
method is offered for materials dump grinding which helps 
to respond to all real-time changes taking place in the pro-
cess of work. 

The result of the mathematical modelling process of the 
control system work shows the high stability and maximal 
productivity level search process efficiency. Described 
damp grinding control solution allows to increase the 
productivity of the aggregates by 1,5–2% if no staff inter-
feres in the working process. 

Fig. 6. Bibliogr. 2 names. 
Key words: fuzzy logic, milling process, ball mill, au-

tomatic system, optimization system, search system, opti-
mizing control, fuzzy controller, membership function. 

Processing and Utilization Technologies of Formations 
and Wastes 

UDC 622.794.2:622.341.1 
Melnikov I.T., Surov A.I., Kutlubaev I.M., Melni-

kov I.I., Mannushin . Operating experience of a 
tailings storage of the mining – treatment plant of 
Open Joint Stock Company «Magnitogorsk Iron and 
Steel Works». 

The basic index of the oldest tail storage in Russia, 
storage goods data are presented in the article. The second 
tail storage allows us to increase its capacity and prolong 
its service life for 49 years without tearing away the addi-
tional areas. The bed sits use as an ntifiltering material 
and   the use of low-viscosity additives for building mate-
rials manufacture are also considered in this article. 

Fig. 3. Table 3. Bibliogr. 7 names. 
Key words: tail-storage, mining-treatment plant, bot-

tom sediments, tails, ntifiltering material, reconstruction, 
capacity. 

Foundry Engineering 
UDC 658.6 
Kolokoltsev V.M., Sinitsky E.V., Volkov S.U. Ana-

lytical and engineering criteria of abrasive wear re-
sistance estimation of castings as their quality grade 
indicator. 

Analytical and engineering criteria of abrasive wear 
resistance estimation and their applicability for an estima-
tion of the quality grade of iron-carbide alloys. 

Bibliogr. 2 names. 
Key words: metal, alloy, steel, cast-iron, properties, 

microstructure, macrostructure, synthesis of alloys, me-
chanical properties, special properties. 

UDC 669.14.018. 8-14: 669.15-196 
Kolokoltsev V. M., Goltsov A. S., Sinitsky E.V. In-

fluence of the primary cast structure of heat-wear-
resistant iron alloys on their corrosion resistance. 

According to the results of a comparative assessment 
of the values of corrosion resistance of iron-carbon alloys 
fitted comparable figures for the corrosion resistance of 
high-alloy steels and complex alloyed white cast iron in 
the medium of hydrochloric acid. 

Fig. 7. Table 6. Bibliogr. 6 names. 
Key words: wear resistance, corrosion-resistance, al-

loy, chrome carbides, complex-alloying cast irons. 
UD  621.777: 621.771.22 
Sidelnikov S.B., Dovjenko N.N., Voroshilov D.S., 

Pervuhin M.V., Triphonenkov L.P., Lopatina E.S., 
Baranov V.N., Galiev R.I.. Research of the structure of 
metal and estimation of properties of test samples of 
the alloy system Al–REM (rare earth metals) obtained 
by combined methods of molding and forming. 

There were presented the results of experimental 
studies of influence treatment conditions on the properties 
and structure of long products made of alloy based on the 
system Al –REM receipted by complex methods of treat-
ment. The structure and properties of the metal have been 
studied; recommendations were made on the choice of 
modes of obtaining in an electromagnetic crystallizer of 
castings, intended for following rolling-extruding. The 
values of energy-power parameters at various speeds and 
degrees of deformation were given, also were given val-
ues of temperature of treatment the implementation pro-
cesses of receipt bars by methods of combined rolling-
extruding and combined casting and rolling-extruding. 

Fig. 7. Table 6. Bibliogr. 4 names. 
Key words: combined processes, casting, rolling, ex-

truding, mechanical properties, electromagnetic crystal-
lizer, structure, electrical resistance. 

Standardization, Certification and Quality 
Management 

UD  62-503.57 
Rubin G. Sh. Functional-purposeful analysis of 

products quality. 
The subject of the research is the commercial wire 

product lifecycle as the period of the quality valuation (as 
a grade of consumer requirements satisfaction). Three 
stages of the product lifecycle are allocated, at which the 
product consumer properties are realized: transportation, 
assembly, operation. The aggregate of the three stages 
was named the consumer phase. The product function 
research makes it possible to have the structure of valua-
tion of the object quality. The variety of methods of ana-
lyzing wire products quality, based on the product func-
tion investigation during its consumer phase, is suggested 
to be named the functional-purposeful analysis.  

Bibliogr. 8 names. 
Key words: quality, product function, lifecycle stages, 

analysis of product quality. 
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UDC 629.11.012.8 
Mikhailovsky I.A. Practical experience of harmo-

nization of quality metal-roll requirements in the pro-
cess of spare parts production for world leading car 
manufacturers. 

The experience of rolled metal quality requirements 
harmonization in the field of automobile components is 
introduced in this article. The issues of automobile parts 
production in Russia according to the foreign consumer 
demands were also considered in the article.  

Table 3. Biblogr. 3 names. 
Key words: world leading car manufacturers, steel 

grades, rolled metal products, production of ball pins. 

UDC 620.192:519.711 
Eliseev A.S., Fedoseev S.A., Gitman M.B. Some is-

sues of stability of the quality control system at an en-
terprise. 

The article gives the main approaches to the imple-
mentation of selective quality control system using statis-
tical methods. The quality control system was considered 
from the viewpoint of stability by probability. The prob-
lem of search of the optimal and stable plan of the quality 
control system has been put and solved. 

Fig. 4. Bibliogr. 3 names. 
Key words: selective quality control, plans of sin-

gle-sample type, operative characteristic, statistical errors, 
stability by probability. 

UDC 658. 562,65.012.3, 65.014 
Osipov D.S. The Quality Management System as a 

Large System. 
The theoretical overview of definitions and characteris-

tics of modern theory and philosophy of large systems is 
presented to justify the possibility of consideration Quality 
Management Systems as Large Systems. It was suggested to 
develop a structure of the subsystems of QMS (as a type of 
a large system) allocated by their functions. The problems 
and tasks for developing adequate models of QMS function-
ing for diagnostic problems solving and establishing of the 
methodology for assessing the impact of QMS operation 
have been studied. 

Fig. 2. Bibliogr. 2 names. 
Key words: quality, quality management system, 

large system, function modeling, diagnostics, evaluation 
of performance. 

Automation of Technological Processes 
UDK 621.777 
Dovzhenko N.N., Sidelnikov S.B., Peschansky A.S., 

Belyaev S.V., Shirokov P.O., Lapaev I.I., Barkov N.A., 
Kisilev A.L. Automation of the process of aluminum 
alloyed profiles extrusion and its application in pro-
duction conditions. 

The technical solution for creating elements of auto-
mated process control system of aluminum alloyed profiles 
semi-continuous extrusion has been described. The diagram 
of a control system and the description of its operation have 
been provided.  The results of experimental studies of the 
semi-continuous extrusion system profiles off alloy 6603 at 
maximum extrusion speeds with the use of APCS elements 
have been presented. According to the results of industrial 
testing it has been shown that the proposed treatment modes 
provide increased productivity and output. 

Fig. 4. Table 1. Bibliogr. 6 names. 

Key words: semi-continuous extrusion, automa-
tion, profiles, optimal extrusion speed, rheological charac-
teristics. 

UDC 681.3.06:330.4 
Zvereva M.S. Some Issues of automation process 

of optimal choice making taking risk into account. 
Two mathematical models of risk management have 

been proposed. The analysis of these models was carried 
out. The author showed how they can be used for select-
ing the securities portfolio. The program was developed 
that makes it possible to find the optimal decision taking 
risk into account automatically. 

Fig. 2. Bibliogr. 3 names. 
Key words: risk assessment, convolution of criteria, 

optimal set, software product. 

UDC 621.771 
Kinzin D.I., Rychkov S.S. Shape Rolling processes 

modelling using DEFORM-3D software environment. 
This article reviews the problem of modeling differ-

ent roll pass designs using DEFORM-3D and further 
evaluation of energy efficiency and damage criterion of 
various roll passes. As a result the improved roll pass de-
sign is suggested for use on mill 370 OJSC «MMK». 

Fig. 5. Table 3. Bibliogr. 3 names. 
Key words: roll pass design, shape rolling, DE-

FORM-3D, effectiveness, damage criterion. 

Transport 
UDC 656.025.2:629.046 
Kornilov S.N., Rakhmangulov A.N., Osintsev 

A.V., Tsyganov A.V., Pytaleva O.A. Urban civil trans-
porting communication map working-out method (in 
term of Magnitogorsk City). 

The article considers the main principles of city pub-
lic transport movement development. The methods being 
offered for traffic network optimal parameters develop-
ments may be used in cities with various schemes of 
stream lining and with a different number of inhabitants 
in order to improve transport safety and quality. 

Fig. 8. Table 3. Bibliogr. 3 names. 
Key words: urban public transport, transporting 

communication map, streamlining network, capacity, pas-
senger traffic, mathematic model 

Power Supply and Heat Power of Metallurgy 
UDC 621.313 
Mugalimov R.G., Mugalimova A.R. Modeling of 

energy efficiency indicators for variants of electric 
drives of industrial installations on the basis of tradi-
tional induction motor and compensated induction 
motor application. 

A method of energy efficiency indicators modeling 
for electric drives on the basis of traditional induction 
motor and compensated induction motor. Advantages of 
electric industrial installations that are based on the use of 
compensated induction motors are given in the article. 

Fig. 3. Bibliogr. 9 names. 
Key words: modeling, energy efficiency, electric 

drive, induction motor. 
UDC 669.14:621.78:621.036.2 
Shaburov A.D., Mirzayev D.A., Smolko V.A. Heat 

exchange when cooling the forgings in a thermos. 
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The conditions of heat transfer and the law of cooling 
of forgings in thermoses – insulated boxes, which begin to 
be used at metallurgical plants for slow cooling after forging 
their anti-flocken annealing furnaces to reduce the duration 
of the latter. Calculations of the coefficient of heat transfer 
in two versions have been made: without and with taking 
into account the heat conduction through the metal of the 
cross-tie wall, between which insulation is placed. It turned 
out that the noted thermal conductivity is three times as big 
as the heat transfer coefficient eff from the surface of forg-
ings. Based on cooling curves of forgings and statutory 
cooling precise experimental value eff, proved to be very 
close to the calculated. The results will be used to develop 
the technology of anti-flocken processing of forgings in 
thermoses at JSC «Uralskaya Kuznitsa». 

Fig. 2. Bibliogr. 4 names. 
Key words: thermos, heat-transfer coefficient, cooling 

equation. 

Planning, Economics, Management and Production 
Market 

UD  004.891:669 
Ivanov E.B. Expert system of the blast furnace 

process control. 
The expert system which is based on technology of 

imitating modelling, intended for training of operators of 
a potentially dangerous technological object (blast fur-
nace), and also for senior students of technical specialities 
is considered. The given expert system (training appa-
ratus) allows to investigate the object of studying in vari-
ous operating modes and to develop skills on optimum, 
accident-free control and expedient economic planning. 

Fig. 5. Table 1. Bibliogr. 6 names. 
Key words: blast furnace process, expert system, 

simulator, accident-free control. 

UDC 338.94 
Karlik A.E, Kobelkov G.V., Kolokolceva E.V. 

Valuation of businesses and investment attractiveness 
of an enterprise. 

In this article the questions of investment attractiveness 
evaluation of enterprises are considered. For this purpose 
the accounting business evaluation facilities and enterprise 
evaluation depending on living cycles are used. The purpos-
es of business and enterprise evaluation are also considered 
in the article. Three approaches to business evaluation are 
analysed according to the stage of the enterprise develop-
ment. Special attention was also paid to the problem of gen-
eral investor’s market weight requirements.  

Table 1. Bibliogr. 2 names. 
Key words: investment attractiveness, business evalua-

tion, living cycle of an enterprise, algorithm. 

UDC 338.26:669.1 
Pesin ., Salganik V. ., Berejnaya G. ., 

Chikishev D.N., Shmakov V.I. Production Planning 
Development. 

The given article provides the analysis of current con-
cepts of enterprise management including a limitation sys-
tem, a balanced index system, economical production, 6 
«sygmas» and defines a probable connection with practical 
activities of Russian metallurgical enterprises. The collabo-
ration of specialists from the State Educational Institution of 
Higher Professional Education «Magnitogorsk State Tech-

nical University named after G.I. Nosov» and the OJSC 
«Magnitogorsk Iron and Steel Works» resulted in classifica-
tion of limiting factors in several criteria; a balanced index 
system based on restrictions that suggest an extended pro-
cess of the continuous up-grade; a model of optimized plan-
ning of the production program; the model of major produc-
tion planning that considers intersection of financial assets; 
application packages for the given algorithms. 

Bibliogr. 4 names. 
Key words: limitation theory, balanced index system, 

limiting factors, planning of production program. 
UDC 658.511:65.018.2, UDC 658.511:65.018.2 
Asnina A. Ya, Barkalov S.A, Nilga O.S. Methods of 

sequence determination of carrying out technologically 
related project work giving the highest profit. 

In order to determine the optimal sequence of tasks it 
was suggested to combine them into groups taking into 
account the technological dependence and conditions of 
determination their optimal sequence and then to sort 
them out on the same principle. 

Bibliogr. 2 names. 
Key words: project, directed tree, sequence of work, 

technological interrelation. 
UDC 005 
Senkovskaya I.S., Saraev P.V. Automatic clustering 

analysis of data based on Kohonen self-organizing maps. 
Theoretical analysis and numerical experiments of 

comparative analysis of algorithms for clustering based 
on Kohonen self-organizing maps are discussed in the 
article. Recommendations for using of algorithms for dif-
ferent data structures are given. 

Table 2. Bibliogr. 3 names. 
Key words: Kohonen self-organizing maps, data clus-

tering, numerical experiment. 

Ecology of Metal Industry 
UDC 669.054.83 
Chertintsev V.D., Valeev V.Kh., Somova U.V. In-

vestigation of sludge greasy sediments of metal pro-
duction. 

Results of research made oily mud ground adjourn-
ment are resulted. On a chemical compound made oily 
mud ground adjournment are close to made oily mud sec-
ondary sediment bowls of rolling manufacture. The iron 
maintenance in them 38,45–62,6%. Division possibility 
mud wet magnetic separation is shown. 

Fig. 9. Table 3. Bibliogr. 2 names. 
Key words: industrial waste, oiled mud, chemical el-

ements, factional composition, magnetic separation. 

Philology 
UDC 882 
Rudakova S.V. Dynamics of consciousness change 

of the lyrical hero of «Twilight» of E.A. Boratynsky. 
The article is devoted to the analysis of the con-

sciousness change problem of the lyrical hero of Boratyn-
sky’s “Twilight”. The poet was in hostile relation with a 
modern epoch, trying to overcome it, searching for faith. 

Bibliogr. 4 names. 
Key words: the book of verses, lyrical hero, semantic 

unity, Boratynsky. 
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