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The article considers possible variants of effective completion of stocks of iron ores in the open-cast minings «Sideritic» are 
«New-Bakals» of the Bakals an ore field. Variants of working off of stocks of iron ore in the constrained conditions opened, under-
ground and combined are presented by the ways. As a result of technical and economic comparison the optimum variant of conduct-
ing mountain works is chosen. 

Key words: completion, mining, iron ores, open-cast mining, system of the mining, the combined working off. 
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The summary: in article the new technology of formation of technogenic deposits by means of filling of current tails of concen-

trating factory in the special capacities made from of a material marks Geolon (geotextiles) is offered. 
Key words: technogenic deposits, warehousing of a waste, tailing dump, technology Geotube. 
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1:0,5 1000 500 60,0 13,0 8,0 405 30 
1:1 1000 1000 80,0 6,0 4,0 900 30 
1:2 1000 2000 87,50 3,5 2,25 1850 30 
1:3 1000 3000 91,0 2,17 1,17 2830 30 
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The optimization of the roasting process of poor copper-sulfide concentrate in autogenous oxidation was fulfied. The depend-
ence of maximum temperature of autogenous roasting on the velocity of air-oxygen mix input was investigated.  

Key words: copper-sulfide concentrate, autogenous roasting, oxygen. 
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 ( )  

 ( ) 

 . 1 -
, 0, 0 [1]: 

 1 0
0

0
/ ln xe/ ln x x ny y ( x e ) , (2) 

 n. 
 xi,  yi -

 (2) -
  

 
1 0

0
/ ln x

ie/ ln x x
i iX x e   (3) 

 

 0i iln y ln y nln X ,   (4) 

 ni ,   
=0, =0 0, 0. 

-
, -

 ( . . 1). -
 ( . . 1, 2) 

 R -
 tR. 

 1 
 R  tR  

 
 

 R  
tR>2 

1 6 2 26 2 412 10 0 433 0 3674570
/ ln/ ln , , ,t ( e ) , 

 V=0 3  
0,9774 95,540>2 

1 3 5 3 23 5 1 510 0 025 0 3912605
/ ln ,/ ln , , , ,t ( e ) , 

 V=20 3  
0,9906 218,80>2 

1 3 30 23 30 0 0102 0 1104 0 396620
/ ln ,/ ln , , , ,t ( e ) , 

 V=40 3  
0,9890 204,60>2 

1 2 9 3 22 9 5 8 10 0 0546 0 3748670
/ ln ,/ ln , , , ,t ( e ) , 

 V=60 3  
0,985 115,0 2 

1 1 55 21 55 0 0012 0 0308 0 1791690
/ ln ,/ ln , , , ,t ( e ) , 

 V=100 3  
0,9984 238,7 2 

20 0064 1 877 568 28maxt , V , V ,  0,9337 98,2 2 

23 701 56 581 774 43maxt , , ,  0,9089 78,6 2 

 (  . 2)  
 

 [2, 3]  
, . 

 
 631.  

 

 
2

2

(3 701 56 581 774 43)

1 877 0 0064 568 28
631

maxt , , ,

, V , V , ,   (4)  
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 (4)  
, -

,  
 ( . 2).  

 2 
 

 

, 
 

2OV 3  

0 10 20 40 60 80 100 
1 649,438 670,558 689,831 723,974 752,266 764,215 774,699 

1,5 628,139 648,566 667,207 700,231 727,595 739,152 749,292 
2,5 590,537 609,742 627,266 658,313 684,039 694,904 704,438 
3 574,235 592,909 609,95 640,14 665,155 675,721 684,991 

3,5 559,598 577,796 594,402 623,823 648,201 658,497 667,531 
4 546,626 564,403 580,624 609,363 633,176 643,233 652,057 

4,5 535,32 552,729 568,615 596,759 620,08 629,929 638,571 
5 525,68 542,775 558,375 586,012 608,913 618,585 627,071 

5,5 517,705 534,541 549,904 577,122 599,676 609,201 617,558 
 

, -
-

, -
 – , 

-
. 

-
 ( . . 1, . 1)  

 
 

 ( . 3). 
, -

-
. -

,  400–700  
. 

 20–100 3/ -

 1,5-2 -
.  

. 

 3 
 

 
 

 

,  2OV 3  
0 20 40 60 100 

2 463,87 551,99 575,12 646,30 688 
3 504,36 600,41 615,47 669,54 640 
4 535,04 601,36 605,58 625,45 580 
5 548,66 578,69 580,24 558,07 560 
6 569,99 545,89 540,84 524,00 520 
8 538,15 487,13 500,71 479,31 480 
10 471,81 446,13 460,85 447,8 460 
12 415,72 442,03 440,07 425,76 440 
15 399,8 408,24 400,24 398,74 415 
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The results of researches of strength characteristics, reactivity and indicators of technical analysis of coke nut of various types 
are presented here. The coke nut, selected from the newly baked coke, contains 20% more faction of 19–25 mm compared to the 
coke nut received by dropping from the blast furnace. 

The coke nut of dry extinguishing has higher cold and hot strength, increased carbon content, the lower reactivity compared to 
the coke nut of wet extinguishing.  

Key words: coke nut, drainage capacity, coke. 
 

-
: -

, -
.  

 [1,2].  
-

, , . 
 

 50%  
19–25  ( . 1). -

 
.  

-
 [3]. 

 1 
  

 

 
 (%) -

 ( ) 
22,4-25 19-22,4 13-19 10-13 

: 
 30,9 42,1 22,2 4,8 

 29,7 40,6 23,9 5,8 
:  

 25,3 30,7 34,8 9,2 

  22,1 26,4 38,7 12,8 
 

 .  1 , ,  
,  20 %  

 19–25  
. 

 
, 

 9521-74, -
,  
 CSR.  

 ( . 2) ,  
 25–40 . -

 10–25 .  
, . 

 
 

 80,4  78,7 % . -
-

 79,8 %,  – 78 %,  
. 

 2 
, % 

,  

 
 

  
 

 
 

  
 

  
 

> 80 77,5 75,8 – – 
60-80 79,7 77,6 – – 
40-60 80,5 78,9 – – 
25-40 86,9 86,1 87,0 86,6 
10-25 86,2 85,5 86,7 85,8 

 

-
-

 19–22,4 ,  0,2 ,  
-

 20 .  30 ,  
 10  ( ) 

 9,5 . -
-
 

 ( >9,5, . 3).  
-
-
-

.  .  3 
>9,5 ). 
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 3 
,  

, % 

 

 

   
 

  
 

  
 

  
 

 
 

>9,5 83,8 80,1 84,6 80,8 

>9,5 ) 90,5 89,9 91,8 90,4 
 

 . 3 ,  10–25  
 

.  
, , 

 
. 

, -
, . 

  
 

 CRI -
 CSR  

50921-2005. -
 CO2 ( ) –  10089-89. 

 25–40 -
 

,  10–25 , ,  
CSR  CRI ( . 4). 

 4 
  

 

 
,  

>80 60-80 40-60 25-40 10-25 
: CRI, % 30,3 30,0 29,5 29 30,7 

    CSR, % 57,9 58,4 59,5 60,7 56,9 
, 3/( ) 0,27 0,26 0,24 0,22 0,29 
: CRI, % 31,7 31,5 31,1 30,5 32,1 
CSR, % 55,9 56,2 57 58,2 55,1 

, 3/( ) 0,36 0,35 0,33 0,30 0,38 
, -
: CRI, % – – – 29,3 31,0 

      CSR, % – – – 60,1 56,4 
, 3/( ) – – – 0,23 0,30 
, -

: CRI, % – – – 30,7 31,9 

CSR, % – – – 57,8 55,5 
, 3/( ) – – – 0,31 0,37 

 
-

 CSR  CRI  58,4  30 %  
( . 5).  

 (56,2 %), -
 (31,5 %). 

 5 
 

, % 

-
 

 
 

 
  

 
  

 
  
 

  
 

 
 

 
 

 
 

 
 

CRI, % 30 31,5 31,2 32,3 31 32,1 
CSR, % 58,4 56,2 55,9 54,8 56,4 55,1 

, 
3/( ) 0,26 0,35 0,31 0,39 0,30 0,38 

 
 27588-91, 

 – 11022-95,  
 6382-2001,  8606-93. -

 . 6  7. 

 6 
 

, % 

-
 

 
 

 

   
 

  
 

 
 

 
 

 
 

 
 

 
 

Ad 11,8 12,9 13,1 13,7 13,0 13,5 
Vdaf 1,3 1,4 1,5 1,7 1,6 1,9 
Wr 0,2 9,2 0,3 16,4 0,2 12 
C 83,85 83,21 83,18 82,88 83,64 82,13 
S 0,59 0,60 0,55 0,60 0,59 0,60 

 7 
  

, % 

 
,  

>80 60-80 40-60 25-40 10-25 
: Ad 12,4 12,8 12,8 13 13,2 

     Vdaf 1,4 1,2 1,1 1,1 1,5 
      Wr – – – – – 
      C 83,9 83,71 83,68 83,69 83,57 
      S 0,48 0,51 0,55 0,51 0,51 

: Ad 12,9 13,1 12,7 13,1 13,3 
        Vdaf 1,4 1,6 1,3 1,4 1,9 
        Wr 2,84 6,52 7,08 13,84 16,1 
        C 83,67 83,03 83,23 82,73 82,65 
        S 0,48 0,54 0,56 0,57 0,55 

,   
: Ad – – – 13,1 13,8 

Vdaf – – – 1,1 1,7 
Wr – – – – – 
C – – – 82,77 82,31 
S – – – 0,59 0,6 

,  
: Ad – – – 13,5 14,3 

Vdaf – – – 1,6 1,9 
Wr – – – 9,1 11,8 
C – – – 81,92 81,57 
S – – – 0,59 0,60 



… ., ., . . 

. . . . 2012.  1.      ——————————————————————————————————— 21

 . 7  
, -

, . 
 10–25 -

-
,  – , .  

 
, -

,  – . 
 

-
,  

, -
. 

, , 
 20%  19–25 -

. 
 10–25 -

 
,  

. 

 

1.  
 / -

., ., ., ., . // 
. . . 2010.  2. . 24–27. 

2. , -
 / . , . , 

. , . , . , .  // -
 : . . 

. .  10.  :  « », 2010. . 26–30. 
3. .  –  

 « » .  : 
. . , 2007.  9. . 31–41. 

Bibliography 

1. The results of the use of coke nut with the simultaneous improvement of the 
skip coke quality in a blast furnace / Sibagatullin S.K., Kharchenko A.S., Po-
linov A.A., Semenyuk M.A., Beginyuk V.A. // Vestnik MSTU named after 
G.I. Nosov. 2010.  2. P. 24–27. 

2. Kharchenko A.S., Teplykh E.O. Polinov A.A. and others. About conditions 
needed for the efficient use of coke nut in the burden of a blast furnace.   
Interregional collection of scientific papers. Theory and technology of met-
allurgical production  10. Magnitogorsk MSTU named after G.I. Nosov, 
2010. P. 26–30. 

3. Kuzin A.V. Coke nut – the compensating event to improve the gas perme-
ability of the «dry» zone of a blast furnace. Science Pratsi. Donetsk: Na-
tional University, 2007.  9. P. 31–-41.  

 

 541.12.036:628.74 

., . 

 
 

 
-

. , ,  
.  

. , , .  
, , , -

, .  
 – , , -

, . 
: , , , , , . 

Absorption methods of the off-gases purification from sulfur compounds are widespread in modern metallurgy. The cleaning of 
the off-gases from sulfur dioxide is an important problem in the siderurgy, especially in the aglomeration production. In recent dec-
ades we have been searching for the effective methods of gases purification. The hollow spray absorber, irrigated with lime mortar is 
the most promising one, but there is still no solution for such problems as the overgrowing of the equipment, and corrosive and ero-
sive wear of nozzles, where the lime slurry is used as the absorber. To solve the problem of the overgrowing of the walls of the 
scrubber and nozzles it is necessary to use additives in absorption solution - the natural and amino acids, adipic acid, sodium thiosul-
fate, magnesium oxide, and others. 

Key words: pollution, gas cleaning, sulfur dioxide, scrubber, absorption, nozzles. 
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0,22 3,  –  8,6  9,0.  
: 

 Ca(OH)2 + C 2 = CaCO3 + H2O 

 CaCO3 + H2NCONH2 = Ca[NCONH2] + H2O + CO2 

-
 40 -
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Determination of the length to point of solidification in strands of Peritectic Low Alloyed steels for pipes using «Mini whale» 
effect. The experiments for artificial blowing-up («Mini whale») of pipe steel slabs were conducted. The actual length to point of 
solidification has appeared overvalued than calculated. 

Key words: Cast slab, solidus front, «Mini whale» effect. 
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 LVM FLOW 

-
 LVM Flow. 

: , . 
We analyzed the reasons for failure in the manufacturing of steel casting by LPM on the diagram of a causal connection and system 

simulation of casting processes LVM Flow. 
Key words: casting «body», casting defects. 
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 20.  

,  
 0,07-0,10. 

: , , , , , 
. 

The study determines objective laws of solidity and electrical resistivity during consecutive settling of cylindrical work pieces 
made of standardized steel 20. The extreme change of controlled metal characteristics caused by change of mark of plastic defor-
mation and development of Bauschinger effect was received at their minimal values at deformation degree 0,07-0,10. 

Key words: settling, steel cylinders, Bauschinger effect, solidity, electrical resistivity, deformation degree. 
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Character of distribution of temperature of the pressed is defined threw in a deformation zone at continuous pressing of onform 

by the way by the decision a method of calculus of variations of the equations of the stationary heat conductivity considering a 
thermal emission and a convection of heat in the course of plastic deformation. 
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Run the theoretical analysis of the process of dragging bimetalli eskoj wire. Based on the definition of received theoretical shell 
thickness when her material loses sustainability and as a result, it vspu ivaniû with volo enii. Shows the values poluuglov lines cor-
responding to loss of stability in strain of shell depending on the degree of deformation conditions friction shell on surfaces in contact 
with volokoj and cored, and from the mechanisms of material shell.  
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The problem is set and a mathematical model of the process of pilger rolling tubes is represented. The force parameters of pilger 

rolling tubes are identified. 
Key words: pilger rolling, stress, working, roll grooving, modeling, roll force, computational model 
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. 
Methods of optimization of industrial planning for hardware-metal works on an example the rolling mill 250 are considered. 

Possibility of flexible reaction to quickly changing demand at the expense of the coordinated updating of the plan of manufacture by 
several divisions hardware-metal works is presented. 

Key words: metallurgical plant, rolling mill, optimization of industrial planning, satisfaction of demand 
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The paper considers kinetics of short-range ordering of hydrogen atoms in ternary iron-base alloys containing a substitutional 
impurity strongly interacting with hydrogen (Pd) under fast supercooling. Kinetics of change of order parameter and hydrogen solu-
bility is calculated both for isothermal holding and continuous cooling.  
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Influence of concentration changes in electrolit and influence of modes electrolysis on structure and structure of galvanic depos-
its is investigated. For elimination of the lacks, inherent in galvanic coverings to provide their high wear resistance and to improve 
their operational characteristics it is offered low-temperature cyanidation. The greatest effect cyanidation is reached at =923  that 
corresponds to the greatest thickness of a diffusive layer.  

Key words: low-temperature cyanidation, iron-chrom coverings, electrosedimentation, hardening, wear resistance, restoration. 
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The results of experimental studies on the effect casting technology, the quality of charge materials and processing techniques 

on the properties and structure of the cast and deformed semi-finished products of Al-Zr alloy. The structure and properties of the 
metal samples produced using casting operations, combined rolling-extrusion, combined casting and rolling-extrusion, hot flat-and-
edge rolling, wire drawing and annealing was studied. The data concerning strength, plastic properties, microhardness and electrical 
resistivity of the samples obtained were presented. A comparative analysis of the influence of processing methods on the mechanical 
and electrical properties of semi-finished products was carried out and the conclusions about practical application for electric 
conductors of the alloy studied were made. 

Key words: transition metals, aluminum alloys, combined processes, casting, rolling, extrusion, drawing, annealing, mechanical 
properties, structure, electrical resistivity. 
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The new concept of the development of the norms of the regimes of the abrasive working is proposed which provides the met-

alworking enterprises by technological recommendations in entire range of the capabilities of the equipment, the nomenclature of 
cutting tool and diagrams of the working. The new editorial staff of the total machine-building norms of cutting regimes for the 
works, carried out on polishing and finishing machines with the manual control and semiautomats is prepared. This editorial staff of 
total machine-building norms maximally covers the forms used in practice and abrasive tools processing diagrams. 

Key words: The cutting regimes, the total machine-building norms, the grinding machine, the finishing machine, the normative 
card, the grinding diagram, the parametric correspondence. 
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-
.  
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», « »  « , -
». 

. -
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 n =f(D ),   n  –  

,   D  –  .   
-

 (3–160 )  
 (3–450 ),  

-
.  

 MathCad, MS Excel. 
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,  

 – ,  
,  

 
. -

. 
 – . -

,  
 n =f(D )  
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, 

. -
, -

-
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-
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-
, 

. 
 – ,  

,  n =f(D ) -
 

,  
. -

 T=f(q, ),  q – -
;  –  -

. 
  L  

 n . 
 -

 v -
: 

 
L
v

,  (1) 

 2 2 1
2

t( D t ) d( d D t )L
d D t t( D t )

,  (2) 

 L – ; d – -
; D – ; t – -

. 

 
1000

dnv ,  (3) 

 n  – , . 
 L   

, -
-
-

. ,   (  
) -

 160–500  

 
1000 Ln

d
. (4) 

, -
 

, -
.  

300  1400 ,  5 ,  -
 30%.  

 
, -

 
, -

. 
 

, , 
 1400  [7].  

. 
 

.  
,  

 (4),  
. -

-
. 

, -
. , -

,  
 [8]: 

 yr q
NN C V S d b ,  (5) 

 N – , ; CN=0,14 – -
; V  –  

, ; S  – -
, ; d – , ; b –  

, ; r=0,8, y=0,8, q=0,2 – . 
, , 

 [8] ,  
. -

,  -
,  

-
. ,  

 
, -
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 160  
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0 20 14
1000

m

,,
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0 80 14
1000 m

,
,
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-
. 
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-
, , -
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. 
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-

 -
: 

an+1 = a0 (1+q)n. 
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-
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,  q=0,1 – 10%- , .  

 
 10% , , -

-
 10%.  

,  q ,  
 q = 10 1/n –1  n.  n=10 -

 q=0.25,  n=20 – q=0.12,  n=40 – q=0.06. 
, -
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Developed a 4-mass thermodynamic mathematical model of induction motor with squirrel cage rotor and self venting. A method for 
calculating heat transfer coefficients between the individual masses of the model. The studies of the model, made in the program MATLAB. 

Key words: induction motor, thermodynamic model, method for calculating. 
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-
: 

1. , . 
 – -

. -
, -

 
. -

 
, -

,  
.  

-
. 

2. .  – .  
, 

. -
 

-
. 

3. .  – -
.  

,  

. -
 

-
. 

4. .  – -
. -

-
, .  

 
,  

. 
: 

– -
 ( ) -

 
-

; 
–  

-
. 

-
 ( . 1), -

 ( )  
 ( -

). -
-
-

: 

1
1 10 1 0

21 2 1 41 4 1 1

2
1 21 2 1 32 3 2 2

3
2 32 3 2 34 3 4 3

4
2 34 3 4 41 4 1 4

C

M

M

C

d ( P P A ( )
dt
A ( ) A ( )) / C ;

d ( P A ( ) A ( )) / C ;
dt

d ( P A ( ) A ( )) / C ;
dt

d ( P P A ( ) A ( )) / C .
dt

 (1) 
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.1.  
 (1): i  Ci – -

 i ; ij –  
i  j ; 10 –  

 ( )  
;  0 – . -

 i  
 Ci= cimi. 

 i 
. 

 
(1)  

: 

1 1 1 10 21 41 0 10 2 21 4 41 0
1

2 1 2 21 32 1 21 3 32 0
2

3 2 3 32 34 2 32 4 34 0
3

4 2 4 34 41 3 34 1 41 0
4

1 ( ( ) ) ;

1 ( ( ) ) ;

1 ( ( ) ) ;

1 ( ( ) )

C M

M

M

C

P P A A A A A A dt
C

P A A A A dt
C

P A A A A dt
C

P P A A A A dt .
C

 (2) 

 (2) -
 

 ( .  2), -
-

, -
. 
-

0 (  
) , -

. 
 (1)  4 -
, -

 5 . -
 ( 0t ;d / dt ) 

, 
-
 

iy, -
-

.   
: 

10 1 0

41 10

21 10 1 0 41 4 1

1 2 1

32 1 21 2 1 3 2

34 2 32 3 2 3 4

( );
0 1
( ) ( )

) ( );
( ( )) ( );

( ( )) ( ).

Y

Y Y Y

C Y Y

M Y Y Y Y

M Y Y Y Y

A P /
A , A ;
A A ( A

P P /
A P A /
A P A /

 (3) 

 

 
.2.   

 
-

 . 2  MATLAB 
 

 Teplo4ad ( .  3),  
-
-

. -
-
 

.  Wi 
-

 ( 1),i i iW K / T p -
 p d / dt  – . -

: 

11 10 11 11
1

1 10 21 41 1 1 1
1

2 21 23 2 2 2
1

3 23 34 3 3 3
1

4 34 41 4 4 4

1 ;

( ) ; ;

( ) ; ;

( ) ; ;

( ) ;

C

M

A

C

K / A ;T C K

K A A A T c m K

K A A T c m K

K A A T c m K

K A A T c m K .

 (4) 
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 i=11 -
.   W1-Q1  W0-Q11 

 
 A10 -

 

 10 10( ) ( (1 ) ( )),N O O NA A a a abs /  
 0 –  [3] 

( 0=1 , 
0=0,3–0,55 ). 

 
Teplo4ad,   . 4,  

-
,  – 5-  

. 
 -

 4A160S4Y3. -
-

 . 3  (2)  (3).  
 50%  

. -
 10° -

. 

 
 

.4.   
 Teplo4ad 

 . 5 -
 

4A160S 3  
-

 S1 ( ),  S3 
=25%  10  ( ) -

 40° . 
 

  
i 0 1 2 3 4 
ci, /°   481 385 896 481 
mi,  135 72.072 9.92 4.96 48.048 
Ci, /°  66041 34666 3819 4444 23111 

i 60 60 150 160 90 
i,  1790.70 610.24 800.75 362.58 7.13 

Ti,  12.29 5.32 3.16 5.35 30.36 
Ki, *°  0.01117 0.00922 0.04967 0.07222 0,07881 
ij 10 21 32 34 41 
Aij, /°  89.54 10.02 10.11 3.74 8.95 
 

-
: 

  S1: 
–  

,  160° -
; 

– -
 50 ,  4 0; 

– -
 100 ,  

; 
– ,  

 
( 2 < 3); 

  S3: 
– -

 
 

.3.  Teplo4ad 
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 50 ,  
 100 ; 

– -
 47.5  50° ; 

–  ( ) 
 52.5  55°  

,  
; 

–  ( ) 
 70  80° ; 

–  ( ) 
 65  87° , 

-
-

,  
-

; 
–  ( ) 

, -
, -

 1°  
. 

 
 ,  

 
,  

, -
,  

-
. 

 
1. . : . .: -
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2. . -

: .  / 
, , , . : 

. . .- . , 2008. 361 . 
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., ., . .: , 1979. 616 . 
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A method for the design of control systems and technical inspection conveyor lines. 
Keywords: Computer-aided design, conveyor, diagnosis, monitoring, management. 
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 [1–3]:  

 i ip a b i .  (1) 

-
 
 

. -
,  

-
.  

,  
 

, ,  
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, -

, -
. -

-
 –  – 

.  
-

, -
 

,  
: 

  1 2i iA X ,i , ,...,  (2) 

 i – ; i – -
. 

-
 

 2( )i i min,      (3) 

 i – .  
 

:  
 i i i/ X ),  (4) 

 ( )i i/ X  – -
 i i , -

. 
 

 
 0 1 1i i k kia a X ...a X .  (5) 

-
: 

 2 2
0 1 1

1 1
( ) ( )

I I
/

i i i i... k ki
i i

a a X a X min.  (6) 

 0, 1,…,   
 

 
0

0 1
k

j nj n
j

a ,n , ,...,m,   (7) 

 
1

I

nj jn ni ji
i

X X  00 1 2 1n, j , , ,...,m,X ,  

1

I

n n.i i
i

X ,  

 (6)  
 0, 1, 2…, . 

-
-
-

. , -
, -

 
, -
. 

-
-

, : 

 2

1
( ) 1

I
z

i
i

D / I ;  (8) 

 
1

I

i
i

/ I .  (9) 

 
-

 Q  –   
 tk  t . [1–3]: 

 kQ t / t .   (10) 

 ( )  
-

 [1]:  

 2 2
1 2( ) ( )D / D t / t  (11) 

 D<D , tk<t , 
 1, 2 – , -

: 
1 1,  i=1,2;    1+ 2=1 

 
. 

-
 
 

, . 
 

-
 

. 
, -

 
-

: 

 
2

( 1) 1

( ),

m

i. n.i
n

m

n.i n.i
n

K (i ) K (i )X

X / X

  (12) 

 (i) –  i ;  – 
,   –  -

, n.i – .  
-

,  
.  

. -
; 
 
 

; . 
, -
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In this article the united ratios valuing of investment attractiveness of enterprises and investment project are considered. For that 
the ratios of business effectives by different finances sources are using. Indexes of possibilities for balance expansion of production 
in condition of using different investment capital also take place in article. Profitableness of total assets and economic added value 
are considered as main ratios valuing of investment attractiveness of enterprises and investment project. 

Key words: attractiveness for investments, ratios of economical efficiency, living cycles of investment project, economical value 
added, weighted average cost of capital, income, profitability. 
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. 
,  

 
,  

-
, -

, .  
 [1],  

 (return on investment, ROI), 
 –  

 ( )  
 ( ). -

, -
-
-

.  
, 
-

. -
, -

 (  
, 

; -
-

, -
). 

 
-

.  .  -
. -

-
,  

,  
 

. 
-
 

 

 = 100% ,  (1) 

 – -
, .;  – , . 

-
 

 

 = 100%  (2) 

 – , .;  – 
, . 

 
-

,  
.  

,  
, -

. 
 

:  
 =  × -

; 

 
= =

×

 (3) 

 100%, 
. -

,  
-

,  
 [3]. , -

,  
 

. -
, 

, . -
, -

 
-

, ,  
.  

 (3)  

= = = 1  

. -
, ,  

, -
, : 

 = × × × × × .  (4) 

: 
 – -

 – ,  
 

;  
–  – -

 
, -

; 
 –  

; 
 

 ( ) 
 – -

; 
 – -

. 
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, , -
,  

 
. 

,  
 

( ) , , , 

 ( ), -

-
 ( ), -

 ( ),  

-
 ( ) -

 ( ). 

-
-

.  
 

,  
.  

, -
, -

,  

 I =
( 1)

i
i

, (5) 

 i  –  
; 

( 1)i  – -
. 

: 
 < 1 – -

, , 
; 

 = 1 –  
-

; 
 > 1 – -

 
. 

 – 
 ( -

). -
,  

 
.  

 
, -

.  
,  

 
 ( -

). 

  = {  + [(  – ) ]} (1 ) , (6) 

 – , %; 
 – , .; 

H – , . 
, -

 
,  ,  ,  -
, . -

-
,  

 
. 

 
 

 ( ) -
.  

 ( -
) : 

–  (Rpn) – -
; 

–  ( ) –  
; 

–  ( ), -
 

 (  
 

); 
–  

 ( ) –  
. 

-
. -

.  [2]  
: 

= = × × × = Rpn × ×
KL

, 

 – : 
 – ; 
 – ; 
 – ; 

 – ; 
AC – (aggregate capital)  

). 
 
, 

 . 

  
 

   
1.  (  ), % 9,0 10,0 
2.  (R ), % 15 15,6 
3.  ( ) 4 4,2 
4.  ( ) 1,85 1,95 
5.   

 ( ) 0,40 0,42 



 . 

. . . . 2012.  1.      ——————————————————————————————————— 77

: 

0 = 15×4×1,85×0,40 = 44,4; 
1 = 15,6×4×1,85×0,40 = 46,2; 
2 = 15,6×4,2×1,85×0,40 = 48,5; 
3 = 15,6×4,2×1,95×0,40 = 51,1; 
 = 15,6×4,2×1,95×0,42 = 53,7. 

 
 

 = 53,7 – 44,4 = + 9,3 %, 
: 

                 46,2 – 44,4 = + 1,8%; 
              48,5 – 46,2 = + 2,3%; 

                        51,1 – 48,5 = + 2,6%; 
 

         53,7 – 51,1 = + 2,6%. 
 

. 
-
 

.  
-

, . 
 

. -
, . : 

 =  

= ) ×100%
)

. (7) 

-
-

. , -
-

,  
.  

, 
,  

 
.  

-
 

.  
-
 

.  
,  

,  
, 

: 

 WACC = ×d ×d , (8) 

 – , %.; 
 – -

, .; 
 – , %; 
 –  
, . 

-
 ( ), 

 ( )  
.  ,   

-
, -

 – -
, . -

 
 « -

» (capital asset pricing model, CAPM): 
 

 =  +  
+(  × 

). 
 

 
-

.  WACC,  
 (IC), -

 ( ),  
 (Capital Charge),  

, 
, -

, . . -
-

,  
 

.  
-

 EVA (economic value added): 

 EVA = NOPAT – W  ×Invested Capital,  (9) 

 NOPAT –  
;  

WACC – ; 
Invested Capital – . 

 (9)  

 EVA = ( NOPAT
IC

–W ) ×IC = (ROI – WACC) × IC,(10) 

 ROI – ,  
. 

 EVA -
-
-

. 
 EVA > 0, . ROI > WACC, ,  

 
 

, -
. 

 EVA = 0, . ROI = WACC, ,  
 

,  
 
, 
 

. 
 EVA  <  0,  .  ROI  >  WACC,  ,  

-
 
 

-
. 
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 EVA  

, , . 

 
1

EVAPC =
(1- R)

i
i

i
,  (11) 

 – , .; 
R – , .; 
n – , . 

 (11) -
,  

 EVA  
.  

,  
) -

-
, . -

. -
.  

 
,  

 (11),  
-

,  
-

. 
 (8)–(11),  

,   EVA -
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-
.  
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 ( .  
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The article offers the graph-matrix model for value analysis and structure analysis of production capacities of the enterprise. 
This method is developed for analysis of correspondence of enterprise production capacities to the market demands of its output 
product. The offered method can be used at design-stage of industrial system, or at decision-making stage of enterprise reconstruction 
or estimation of its market value. 

Key words: production capacity structure, estimation of industrial system proportionality, assortment shifts 
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 : 

1k ld d –  -
; 

1j n
r r  –  

 ( ) ; 

i , j m n
b b  – -

; 

k , j l n
q q  – -

. -
,  

-
. , -

 Microsoft Excel, -
. 

 -
. 
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.  
 

, .  
, , -

, -
.  

,  
 ( ). -

,  
,  

,  
. -

-
-

. 
,  ( -

, ) -
-
-

.  
-

,  
 

 ( ) ,  
 

-
. 

 
,  Microsoft Excel, -

 
,  

. 
 

-
: 

-
-

 
1j n

h h : 

 1h E b r . (3) 

-
 

-
 ( . ),  . 1. 

 1 
 

 
 

 1 2 3 4 5 6 7 
 
-

  
  

 (h) 

0,216 0,644 0,180 0,680 0,300 0,200 0,200 

 
 

 'h : 
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 1'h E b . (4) 

-
-

 . 2. 
 2 

 
 

 1 2 3 4 5 6 7 
1 1,00 - 1,20 - 0,72 - - 
2 - 1,00 - 0,80 - 0,88 1,04 
3 - - 1,00 - 0,60 - - 
4 - - - 1,00 - 1,10 1,30 
5 - - - - 1,00 - - 
6 - - - - - 1,00 - 
7 - - - - - - 1,00 

 

 
 t  ( . 3): 

 t Rev( q ) . (5) 

 3 
  

 
 
 

 ( ) 
1 2 3 4 5 6 7 

1 0,11 0,17 0,00 0,00 0,00 0,00 0,00 
2 0,00 0,00 0,07 0,25 0,00 0,00 0,00 
3 0,00 0,00 0,00 0,00 0,10 0,00 0,00 
4 0,00 0,00 0,00 0,00 0,00 0,08 0,00 
5 0,00 0,00 0,00 0,00 0,00 0,00 0,17 

 

-
 't  

( . 4): 

 '' htt . (6) 

 4 
 

 
 
 

 ( ) 
1 2 3 4 5 6 7 

1 0,11 0,17 0,13 0,13 0,08 0,15 0,17 
2 0,00 0,00 0,07 0,25 0,04 0,28 0,33 
3 0,00 0,00 0,00 0,00 0,10 0,00 0,00 
4 0,00 0,00 0,00 0,00 0,00 0,08 0,00 
5 0,00 0,00 0,00 0,00 0,00 0,00 0,17 

 

-
 ''t  ( . 5): 

 ''t t h . (7) 

 5 
 

 
 1 2 3 4 5 

t'’ 0,131 0,182 0,030 0,017 0,033 

-
 Q ( . 6): 

 
1
''Q

t
. (8) 

 6 
 

 
 1 2 3 4 5 

Q 7,61 5,49 33,31 59,92 29,98 
 Q0: 

 0Q min Q . (9) 

-
 5,49 . 

-
 k ( . 7): 

 T 'k d t . (10) 

 7 
 

 
 1 2 3 4 5 6 7 

 
 0,02 0,03 0,05 0,13 0,04 0,15 0,20 

 

-
 0: 

 0K k X , (11) 

 X  –  ( ). 
 « »  

 ( . 
) -

, , -
-

.  
 

 (K0),  
 – . 

, -
: 

 
1'

k X max;

t X .
  (12) 

-
 

»  
. 

-
 

0,61 ,  . 8. 

 8 
»  

 
 ( ) 1 2 3 4 5 6 7 

 - 0,55 - 1,10 1,65 1,10 1,10 
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In this paper is shown that it is possible to study the conditions of a formation and realization of innovative potential at the na-
tional level based on selected factors of innovation potential and institutions. 

The main problem of a formation and realization of an innovative potential is a problem of efficient using of results of research-
es and implementation of fundamental and applied results in a production. 

The author argues that the balance and effectiveness all components of an innovative potential and their interaction are the main 
conditions for the full realization of aggregate innovative potential. 

Key words: An innovation potential, an economic growth, conditions and factors of innovation potential. 
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,  
 $22,1  2010  $23,1  2011 

,   
 – 1% [3]. 

 . 1 ,  
2010 ,  2000 , -

 8,2 , 
,  

 0,03%.  
 2006  

 15,7%, 
 7,6%. 

 1 
 

*  2000, 2005–2010 . 
 2000 2005 2006 2007 2008 2009 2010 

,  2599,9 7590,6 10213,7 12849,8 16052,9 17007,6 21647,7 
-

,  
 

6,1 29,6 35,57 37,04 49,78 46,83 47,8 

  
  

,  
6,0 29,2 35,59 37,15 44,6 49,03 51,04 

, : 
 

 

 
1,3 
4,7 

 
7,7 
21,5 

 
10,8 
24,8 

 
10,31 
26,84 

 
9,84 

34,76 

 
10,04 
38,99 

 
10,38 
40,66 

  
, % 0,18 0,28 0,24 0,21 0,22 0,24 0,15 

 
, 

 
1,9 11,0 14,2 13,7 15,1 21,54 21,98 

  
-

, % 
41,4 51,2 57,1 51,0 43,4 55,1 54,0 

 
,  315,89 1416,28 1610,38 1720,2 2200,1 2436,8 2918,4 

  
, % 1,27 1,58 1,53 1,19 0,69 0,51 0, 48 

 :  2004-2009: . / 
.- , 2010. – .35-39. 
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 2010 -
, , -

 
 1,1% ( . 1). 

 

21527,4 24799,9

34761,6
38988,7

33466,8

41,4 51,2 57,1 51 43,4 55,1 54

14579,8

26835,5

0

10000

20000

30000

40000

50000

2004 2005 2006 2007 2008 2009 2010
0
0,05
0,1
0,15
0,2
0,25
0,3

, , 
, %

 
. 1.   

 
 40  

:  
 

 – $405,3 ,  2,7% -
. ,  

:   2010   
 3,2% ,  2011 

 
2,4%. ,  2011  

 1,5%, -
 0,86%,  $3,4 . 

 
.  

, , ,  
 10% 

,   2011  
 $153,7  (1,4% )  

 $141,4 , -
, . 

 $142 
 $144,1  (3,3% ). , -

, , , ,  
, -

, , , , 
,  

 
,  [4]. 

, , -
, -

, -
, -

. 
,  1998  2007 .,  

 
 (  27  

 
 – )  

 764  .,   
 2,04  2, 24%  [4]. -

,  
 2004  –   –  4,  27% (  

 2,67%,  – 3,12 %,  
 – 1,9%) [5. .178]. 

 2  
 

*,  
 2004 2005 2006 2007 2008 2009 

 
 35360,3 67088,9 79985,9 83523,4 113460,1 61050,9 

 
 

 2248,8 4072,5 7069,5 4650,7 6572,9 4691,6 

  
 28395,1 44056,5 68689,5 48472,1 71469,9 41074,3 

 
, 

 
 

4716,4 18959,9 4226,9 30400,6 35417,3 15285,0 

* :  
2004-2008: . / . , 2009. 

.42;  2005-2009: 
. / . , 2010. .35-39. 

 

, , 
-

 2009 -
. ,  

 2010 
-
-

. 

 
 

. 2.  
 

-
-
-

 (  – 16%,  – 6%).  
 2010  

 1%  
. 

-
 , 

 
,  

. -
, , -

, -
. 

-
-

 ( -
) ( . 3). 
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 3 
  

*  
 2004 2005 2006 2007 2008 2009 

,  14399,8 21527,4 24799,9 26835,5 34761,6 38988,7 
1.  

,  13863,3 20036,0 23236,0 25737,5 33685,9 38538,0 

 
 6902,1 8841,6 10925,1 12963,4 15251,5 18453,2 

 867,9 1800,4 2144,2 2 627,8 2799,5 2 794,4 
  

 895,7 2262,5 2520,9 1483,3 2457,1 884,7 

 5197,6 7131,5 7645,8 8 663,0 13177,8 16405,7 
2. , 

 716,5 1491,4 1563,9 1 098,0 1075,7 450,7 

, % 100 100 100 100 100 100 
1.  

,  95,02 93,07 93,7 95,9 96,9 98,8 

 
 47,93 41,07 44,05 35,74 43,87 47,32 

 6,03 8,36 8,65 9,79 8,05 7,17 
  

 6,22 10,51 10,16 5,53 7,07 2,27 

 36,09 33,12 30,82 32,28 37,91 42,07 
2. , 

 4,98 6,93 6,31 4,09 3,1 1,16 
* :  

 2004-2008: . / . -
, 2009. .45,48. 

 

, , -
 

:  
-

 84  89%.  
-
 

 –  6,93  1,16%  2007  2009 
, -

 
 – -

. -
 

 2005  2009  8,24%. 
 

-
 ( .  4), -

 
 

.  
 2004–2008 .  

 ( , -
) : 14,06, 38,08  31,4% 

.  
 

 (  
20,27  11,11%) -

 (  23,13  44,76% -
 2007  37,66%),  

:  13:22:65,  
 – 13:21:66. 

, , -
,  

, . -
 

. -
, , -

 –  70% [6. .27]. 
-
 

,  
.,  

-
, . , 

 
, -

. 
,  

, -
 20-30  

 50-100%, , -
-

 –  8–11 .  
 – 7 . ,  

 
 6  ,   –   2  ,   

. 

 4 
  

*,  

 2004 2005 2006 2007 2008 2009 2010 
 

  
,  

13863,3 20036,0 23236,0 25737,5 33685,9 38538,0 40414,5 

 
-

  
 

2810,1 3089,8 3744,4 3468,1 3846,5 4107,5 4 490,4 

 
 3206,9 7249,0 9354,3 9692,2 13320,2 17373,5 18088,0 

-
 

 
7846,3 9697,2 7944,0 5454,8 6704,9 6 009,4 9536,4 

-
 

 
- - 2193,3 7122,4 9814,3 7 599,6 8299,7 

 
 

  
,  

100 100 100 100 100 100 100 

 
-

  
 

20,27 15,42 16,11 13,47 11,41 10,7 11,11 

 
 23,13 36,18 40,26 37,66 39,54 45,08 44,76 

-
 

 
56,6 48,4 34,19 21,19 19,9 15,6 23,6 

-
 

 
- - 9,44 27,67 29,13 19,7 20,54 

* : -
 2004-2008: . . / .- , 2009.  

.46;  2005-2009: . 
. / . , 2010. .35-39. 
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-
,  

.  
2006 .  

 56%. -
, , -

 20%,  
 5  – 10–12%, (  

 5 ) [6. .27]. 
-
-

. -
-

, ,  
-

, -
,  

-
, . 

 
 

 
. 3.   

  
 2004  2010 . (  % ) 

-
, -

. 
, -

,  
,  

 –  
, -

, ,  
, . 

-
-

, , -
 , -

, -
, , , . 

 5 
,  

* 
 2006 2007 2008 2009 2010 

, 
 

 ( ) 
19563 17774 16304 15793 17021 

 12404 11524 10780 10095 10870 
 

 1157 1166 1191 1340 1347 
 3147 3058 2861 2756 3041 

* :  2004-
2009: . . / . , 2010. . 17. 

 

-
 

, . 

0

10 000

20 000

2006 2007 2008 2009 2010

, 
 ( ),  

. 4. ,  
 

 
 

,  
.  

 
.  

,   2000  .  
 948 

 2797 .  2010  
 1018  2834 . , 

 20  
80  90%,  –  60  70%.  

 (  7  21  17 %  
) -

 562  3571  [6. . 48]. 
-
-

.  
 2005 . -

 30 .  
 22,9  25,9%. -

 40  41,6  
42,5%,  50  –  25,9  21,9%, 60  

 8,9  9,4%. 
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 41–50  -
 (39,6%), 51–60 

 35,9  32,6%.  
 60  2,0%.  2005 

 
 36,0 ,  – 49,2 .  

 – 34 ,  – 49 . 
 

-
 40  60  – 50% (2004 .,  

1999 .  20%),  60  – 22% (  
 – 6%).  40 

 2  17% ( ), 1  25% 
) (2007 .). 

, -
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. 

  
  

. -
:  

 2007-2009 . -
. 

: , , , , . 
The article presents the production functions for small enterprises of the regions in the Russian Federation. The functions reflect 

the dependence of the small enterprises turnover from two factors: investment in fixed capital and wage of employees for 2007-2009 
years. The observed functions can be used as a tool for analysis and planning of small entrepreneurship. 

Key words: small enterprises, production function, turnover, investment, wage. 
 

,  
,  

.  
1,594 .  

 16,16% . 
-

 15% . ,  
-

. -
-
 

-
. ,  

, . 
 

-
 [1]. -

,  
 

.  
 

 « -
-

»  24.07.07  N209- . -
-

, . 
-
 

.  
-

,  

 
,  
, -

 [2].  
,  

,  
,  

 
. , -

, : 
–  

.  
-

; 
– -

 ( -
, , ,  

, , -
),  -

.  -
, -

, ,  
, -

,  
,  ,   

; 
–  

, -
, -

 
; 



 . 

. . . . 2012.  1.      ——————————————————————————————————— 89

– ,  
, , -

; 
–  

-
; 

–  
. 

 
-
 

. . . 
 [3] ,  

 
 

. , -
, -

-
, .  [4]. 

, -
, -

. -
,  

-
,  

.  
-

, -
 ( ).  

 
,  

, 
, .  

-
 

). ,  
-

, -
.  15 

, -
, . 

-
-

,  
, -

. ,  
-

, , 
, . .  

[5]. , -
, 

, ,  
, -

,  
.  

, -
-
-

,  ( -
, , ) ,  

. 
: 

– ,  
, ; 

– ,  
,  

-
, . -

-
; 

– -
, 

. -
, , -

; 
– -

 
; 

– -
,  

, -
. , -

,  
 ( )  

. 
-
-

 [6–8]  
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 «Statistica», «Microsoft Excel», «Mathcad». 

 2007, 2008  
2009  

,  
. 

, -
-

 2007 ,  [9]: 

 1 2

0 139 0 930
2007 1 27 766 , ,y ( x ,x ) , x x , (1) 

 2007y  – , .; 

1 – -
, .; 

2 – -
, .  

 2008  
:  

 1 2

0 136 0 981
2008 1 26 966 , ,y ( x ,x ) , x x . (2) 

, -
,  2009 

:  

 1 2

0 132 0 961
2009 1 26 659 , ,y ( x ,x ) , x x . (3) 

-
 (1). 
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(1) 0,925 0,962 1172,41 
(2) 0,939 0,969 599,95 
(3) 0,949 0,974 718,45 
(4) 0,892 0,944 317,08 
(5) 0,932 0,966 530,52 
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Article reveals the essence of a comprehensive approach to stimulating reproductive work with its realization on a multi-level 

system. We consider a systematic approach to the levels at which the stimulation is carried out: state, regional and enterprise level. 
Key words: reproductive work, work stimulation, systems approach 
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The article deals with the problem of the forming and development of the students’ professional trend in graphic activities while 
studying the subject «Engineering drawing». The author pays attention to the training of the engineering drawing on the basis of the 
pedagogical technologies and the connection with the technical subjects. Such approach promotes the students’ interest to the subject 
and does the training intelligent, reasonable and helps the students to understand their future profession better. 

Key words: pedagogical technologies, professional trend, drawing activities, training technology in co-operation, technology of 
professional orientation, technology of overtaking training. 
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 Fe-Ni 
-

, , -
,  Fe-Ni.  – -

, . 
:  Fe-Ni, , .  

The effect of nickel content in powder mixture on the patterns of mechanical activation in liquid media in the high-energy mill, 
compaction and deformation during sintering with molten bronze infiltration powder basis Fe-Ni are presented. The hereditary effect 
of the processes of dispersion - agglomeration of the patterns of seals during infiltration, consolidation of powder materials and the 
formation of mechanical properties has been established.  

Key words: powder mixture Fe-Ni, mechanical activation in liquid media, infiltration. 
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 35-110 . -
.  

. . 
: , , , , ,  

. 
The characteristic of the basic derangements of mains transformers 35-110 kV and the reasons of their origination are given. 

Methods of diagnosing without stress relief under operating conditions are observed. Separation of methods into five characteristic 
groups is fulfilled. The characteristic of diagnostic importance of applied methods is given. 

Key words: the mains transformer, faults, diagnosing, methods, classification, diagnostic importance. 
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Experiments on gauging of discharge activity of mains transformers of the central power station of open joint-stock company 

» Are fulfilled. Graphics of allocation of quantity of partial bits depending on magnitude of their charges are presented. The 
estimation of availability index of product of transformers is fulfilled. 
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