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EFFICIENCY OF UNDERGROUND MINING OF THE TARINNAKHSKY  
AND THE GORKITSKY IRON ORE DEPOSITS 

Sokolov Igor Vladimirovich – D.Sc. (Eng.), Head of the Laboratory of Underground Geotechnology, the Institute 
of Mining, UB RAS, Ekaterinburg, Russia. Phone: +7(343)350 71 28. E-mail: geotech@igduran.ru 
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Abstract. The efficiency of underground mining of 
the reserves of the Tarinnakhsky and the Gorkitsky de-
posits  being left  out  of  an open pit  contour  is  defined in  
terms of the analysis of mining-geological and mine 
technical conditions. An economic-mathematical model 
shows that the greatest efficiency is provided by the strat-

egy based on parallel construction of mines and simulta-
neous putting into operation of the mine fields both in the 
Tarinnakhsky and the Gorkitsky mines. Sufficiently high 
profitability of underground ore mining is in its turn pro-
vided by application of the advanced low-cost and re-
source-saving technology with a mass ore caving and 
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complexes of high-performance self-propelled equipment 
in all ore mining processes. The schemes of development 
and ore mining are worked out. Optimal ore extraction 
parameters are determined. Technical and economic per-
formance of each mine is calculated. 

Keywords: scheme of development, the system of 
underground mining, block caving, resource-saving tech-
nology, economic-mathematical modeling, ore losses and 
contamination, technical and economic performance. 

References 

1. Yakovlev V.L., Volkov Yu.V., Slavikovsky O.V. On a strategy of 
development of copper ore deposits of the Urals. Gornyj zhurnal 
[Mining Journal], 2003, no. 9, pp. 3-7. 

2. Volkov Yu.V., Kamaev V.D. Stage development of ore deposits. 
Gornyj informatsionno-analiticheskij byulleten'  [Mining research 
and information bulletin], 2007, no. 8, pp. 341-343. 

3. Sokolov I.V., Smirnov A.A., Antipin Yu.G., Kulminsky A.S. Devel-
opment of pit reserves of Udachnaya pipe in harsh climatic, min-
ing and hydrogeological conditions. Gornyj zhurnal [Mining Jour-
nal], 2011, no. 1, pp. 63-66. 

4. Sokolov I.V., Smirnov A.A., Antipin Yu.G., Nikitin I.V., Shirokov M.A. 
Rationale for underground geotechnology of the Sarbaisky iron ore 
deposit during combined mining. Gornyj informatsionno-analiticheskij 

byulleten' [research and information bulletin], 2013, no. 4, pp. 58-65. 
5. Freidin .M., Filippov P. ., Gaidin S.P., Korenkov E.N., Neverov S.A. 

Prospects of technical re-equipment in underground mines of the 
metallurgy complex in West Siberia. Zhurnal gornykh nauk [Jour-
nal of Mining Science], 2004, no. 3, pp. 71-80. 

6. Eremenko A.A., Eremenko V. ., Gaidin A.P. Sovershenstvovanie 
geotekhnologii osvoeniya zhelezorudnykh udaroopasnykh 
mestorozhdenij v usloviyakh dejstviya prirodnykh i tekhnogennykh 
faktorov [Improvement of geotechnology of iron ore rock-bump 
hazardous deposit development in conditions of natural and an-
thropogenic factors]. Novosibirsk: Nauka, 2008, 312 p. 

7. Zubkov A.V. Geomekhanika i geotekhnologiya [Geomechanics 
and geotechnology]. Ekaterinburg: UB RAS, 2001, 335 p. 

8. Standard methodological instructive regulations on the setting of 
norms for extraction losses of solid commercial minerals: instruc-
tive materials on protection of mineral resources. Gosgortekhnad-
zor USSR. Moscow: Nedra, 1973, 154 p. 

9. Standard methodological instructive regulations on the assess-
ment of the economic consequences of losses of commercial 
minerals occurring upon the development of deposits: instructive 
materials on protection of mineral resources. Moscow: Nedra, 
1973, 47 p. 

10. Methodological recommendations on the evaluation of investment 
projects (second revision). Moscow: Economics, 2000, 424 p. 

 

 622.833.5 

  
 

., ., . 

, . ,  
 

. , 
.  

, ,  
.  

, ,  
, . -
.  

: ; -
; ; ; . 

 

 
-
 
 

.  
 
 
 

 [3]. 
 
 

-
 1998  

-

-
 ( )  

.  
 
 

, , -
 420  1070 . 

 
 

-
 ( ) -

, , 11  [1].  
-
-

,  



 

———————————————————————————————————      . . . . 2014. 3  12 

-

 .  
 2013 . -

-
,  

-
, , 

 [4] ( . 1).  

 1 
 
 

, 1878 . ZYX  

, 1951 . Z  

YX  

N.Hast, 1960 . 
Z  

1X  

2Y  

, 2000 . 

zmZ  

xmX  

ymY  

xm+ = T1 

ym+ = T2

 
 

 
:                     – -

, ;  – , 
3; – , ; 

 – ; =µ/1–µ,  
µ – ; T1, T2 – -

, ; zm, m, 
ym – -

, -
-

, ;  –  
, . 

  
 

 ( . ) -
 
 

. -
.  

 
, -

 . 2. 

 2  
 

  
 

 
 
 
 

 i . -
 ( . 3)  -

, ,  
 -

 ( . 1). 
-

, -
,  . 3. 

: 
– -

 =max,   
-
 

; 
– -

 =min,   
 

-
. 

 
, , -

-
 . 

-
-

, -
 830, 910  1070 , -

,   
 .  

-
. 

 ( . 2) -
. 

  
-
 
-

 

-
 

,  

-
-

 
1,  

-
 

2,  

-
 

z,  

-
-

 
,  

1998 830 –19 –40 –22 –7 

2004 910 –20 –42 –25 –4 

2008 1070 –32 –49 –33 –9 

ZYX ,,



 … ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 13

 3  
-

,  
 

-
-
 

-
 

,  

-
 

1,  

 
2,  

-
 

 z,  
1998 830 –12+   –33+   –22 
2004 910 –16+   –38+   –25 
2008 1070 –23+   –40+   –33 

 

  
. 2.  

),  ) – -

,  ;   – -
;  – ; 

),  )… –  
),  ),  (z), 

. 
, -

, -
 . 4. 

 
-

, , -
,  

, -
. -

 830  
-
, 

25 300 18 .  
. 

 
, -

,  
. 

 830, 910, 
990, 1070  1390 .  

-
-

 [6]. -
-
-
-

. -
, -

,  
, -

. 
-

.  
, -

 
.  

,  
-

. 

 
. 1.   

  
  
 

2
1

( ) ( ) ( )

1 1
( ) ( ) ( ) ( )

1

;

o

o o
Z     (1) 

2
1

( ) ( ) ( )

1 1
( ) ( ) ( ) ( )

1

,

o

o o
Z Z Z Z Z

    (2) 

 4 
 

, 
 

, ,  
2 1 2 1 

–830 –8,5 –0,77 –15,3 –0,6 
–910 –8,7 –0,9 –15,8 –0,8 
–1070 –8,8 –1,2 –16,6 –1,8 

 



 

———————————————————————————————————      . . . . 2014. 3  14 

 
-
-

,  
,  . 5. 

 5  
 

» 

 , 
 

, 
 ,  

1 (  830 ) 0,89 0,93 –4,6 
2 (  910 ) 0,61 0,65 –4,6 
3 (  990 ) 1,63 1,64 –2,3 
4 (  1070 ) 1,10 1,12 –1,1 

5 (  1390 )  
0,88 

 
0,89 –2,3 

 
-
-

 

 1 224 (1 ) ,U
L  (3) 

 U  – , 
;  – , ; L – -

, ;  – -
, -

 
.  

,  
[6];  –  

.  
 =0,3. 

, 
, -

,  
 

.  
 2013  

= –10 , -
 2020  ( . . 1)   -
 –25 , -

. 

= 2020  – 2013 = –25–(–10)= –15 ; (4) 
2 2

2

2 2 2 2
2 1

2 2 ( 0,79) 3,05 8,44;
3,05 2,75k

r

r r
  (5) 

 
5

5

39 10 0,79,
49,319 10k

A
B

 (6) 

  

2

2
5

5

2 (1 )

2 ( 15) 1 0,3
39 10 ;

0,7 10

A
  (7) 

 
5

5
5

1 1 0,3
0,7 10

9,49 49,319 10 ;
0,2 10

E E
  (8) 

 

2 2
2 1
2 2

2 1

2 2

2 2

1 1

1 0, 2 3,05 1 0,2 2,75
9, 492,

3,05 2,75

r r
r r

 (9) 

,  – , -
; ,  – , . 

 6  
  

 ,  
1- -

 ( -
  

830 ) 

2- -
 ( -

 
910 ) 

3- -
 ( -

 
990 ) 

4- -
 ( -

 
1070 ) 

5- -
 ( -

 
1390 ) 

6- -
 ( -

 
1390 ) 

–13,04 –13,04 –9,54 –10,74 –9,54 –10,74 
 

 
 

, -
. -

.  
, -

= –25 , -
, -

.  
 

-
12- -5-

1022. 

 

1.  
 / ., -

. . // . 2010. 1. . 84–93. 
2. ., .  

-
 // : 

. . . : , 2001. . 56–65. 
3. . -

 // -
. .: , 1984. . 8–24. 

4. . .  
 // . 

2013. 2. . 145–155. 



 … ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 15

5. . . -
 // -

: V:  – , , -
: . . . -

.  .   /  ,   
. , 2013. . 60–62. 

6. . . . :  
, 2001. 333 . 

 INFORMATION ABOUT THE PAPER IN ENGLISH 

THE EFFECT OF CHANGES OF HORIZONTAL STRESSES  
IN ROCK MASS ON SHAFT SUPPORTS 
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Abstract. This article presents results of the research 
and calculations performed by the Institute of Mining of 
the Ural Branch of the Russian Academy of Sciences in 
the underground mine of Gaisky Ore Dressing Plant. The 
observed phenomenon of expansion and contraction of 
the Earth occurring in sync with easily tracked changes of 
the Sun’s size requires further examination and precise 
definition of correlation dependences. The article shows 
calculations and measurements of stresses in shaft sup-
ports which depend not only on the physical and mechan-
ical properties of solid rock, but also on the time of shaft 
sinking and stops in the construction of the support for a 
period while concrete gained its full strength. There is a 
risk of destroying the integrity of shaft supports. 

Keywords: conditionally permanent tectonic stresses, 
stress-strain state of the shaft supports, astrophysical 
stresses, concrete support, rock mass. 
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SULPHATIZING ROASTING OF A ROUGH COPPER SULFIDE  
CONCENTRATE FOR SULFURIC ACID LEACHING 

Karimova Lyutsiya Monirovna – Ph.D. (Chemistry), Lead Researcher LLP Innovatsiya, Karaganda, Kazakhstan. 
E-mail: lutsia.08@mail.ru. 

 

Abstract. To assess the integrity and impact resistance 
when loading, transporting and storing pellets of a rough 
copper concentrate, we calculated the allowable height of 
bins from the pelletizer to the shaft furnace. 

Influence of various factors on roasting of the rough 
copper flotation concentrate was studied in the laboratory 
of the shaft furnace. We revealed extreme dependence 
between the temperature and copper extraction. Depending 
on the existing factors we obtained partial and generalized 

functions of copper recovery into the solution and the 
transition of sulfur in gas. 

Keywords: pellets, copper concentrate, bed height, 
roasting, factors, generalized equation. 
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FACTORING INTO TRANSIENT PROCESSES  
IN A JAW CRUSHER WHEN CRUSHING FERROMATERIALS 
Kuzbakov Zhanabergen Imankulovich  – Ph.D. (Eng.), Associate Professor, Zhubanov Aktobe Regional 
State University, Aktobe, Kazakhstan. E-mail: agu_metallurgy@mail.ru 
 

Abstract. When crushing high-strength materials, a 
low efficient operation of jaw crushers is attributed to 
failure to factor into transient processes to an adequate 
extent. 

Research of transient processes of industrial ma-
chines is of a great practical value. 

The transient processes in the jaw crusher depend on 
the speed of an actuating mechanism and its operation 
period and a turning angle of a supplementary shaft.  

This article presents how time-varying loads influ-
ence the electric drive system of the jaw crusher.  

By solving a system of differential equations of mo-
tion, we get design equations allowing a research of time-
varying transient processes in the electric drive system.  

The research showed that the behavior of loads slightly 
influenced the dynamics of transient processes. In addition, 
calculations showed that the dynamics of transient processes 
was considerably influenced by the speed of loading.  

To decrease the speed of loading, it was suggested to 
change the parameters of a crushing chamber of the 
crushing machine. A new design of the crushing machine 
was patented in the republic of Kazakhstan and Ukraine.  

Keywords: speed of loading, dynamics, transient pro-
cess, velocity step, motor torque, crushing chamber. 
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Abstract. The article presents a method for artificial 
damping of the dynamic system of a mobile sinking 
hoisting plant, involving reduction of dynamic loads in 
elastic elements of the hoisting plant with a gearless, 
high-torque hydraulic drive, based on introduction of a 
proportional pressure valve in the hydraulic system, 
providing overflow of hydraulic fluid from the pressure 
line to the drain one in transient acceleration and decel-
eration limiting the amplitude of the differential pressure 
on the hydraulic motor by forced application of defined 
pressure in the pressure line, implementing a flexible 
dynamic pressure feedback. 

Keywords: hoisting plant, gearless hydraulic drive, 
flexible negative feedback, proportional pressure valve, 
dynamic loads. 

References 

1. Kantovich L.I., Vagin V.S. Vliyanie sistemy privoda na dinamicheskie 
nagruzki peredvizhnykh prokhodcheskikh pod"emnykh ustanovok. 
Gornoe oborudovanie i ehlektromekhanika [Mining Machinery and 
Electromechanics]. 2012, no. 6, pp. 26–33. 

2. Popov Yu.V., Timukhin S.A., Saypullaev A.A., Kasimov A.A., 
Nekrasov N.Yu. Izvestiya Ural'skogo gosudarstvennogo gornogo 
universiteta [Proceedings of the Ural State Mining University]. 
2013, no. 1(29), pp. 56–58. 

3. Vagin V.S., Kurochkin A.I. Gornyj informatsionno-analiticheskij 
byulleten' (nauchno-tekhnicheskij zhurnal) [Mining Informational 
and Analytical Bulletin (scientific and technical journal)]. 2012, 
no. 9, pp. 232–238. 

4. Vagin V.S. Gornyj informatsionno-analiticheskij byulleten' (nauchno-
tekhnicheskij zhurnal) [Mining Informational and Analytical Bulle-
tin (scientific and technical journal)]. 2012, fascicle, pp. 63–67. 

5. Vagin V.S. Vestnik Magnitogorskogo gosudarstvennogo tekhni-
cheskogo universiteta im. G.I. Nosova [Vestnik of Nosov Magnitogorsk 
State Technical University]. 2012, no. 1, pp. 10–12. 

6. Vagin V.S. Bezreduktornyiy vyisokomomentnyiy gidravlicheskiy privod 
peredvizhnyih prohodcheskih pod'emnyih ustanovok [High-torque di-
rect drive hydraulic tunnel mobile lifting equipment]. Magnitogorsk: 
Magnitogorsk State Technical University, 2012, 149 p. 

7. Trifanov G.D. Improving the efficiency and safety of operation of 
mine hoisting plants. Gornoe oborudovanie i ehlektromekhanika 
[Mining Machinery and Electromechanics]. 2009, no. 7. pp. 49–51. 

8. Navrotsky K.L. Teoriya i proektirovanie gidro- i pnevmoprivodov 
[Theory and design of hydraulic and pneumatic actuators]. Mos-
cow: Engineering. 1991, 384 p. 

9. Gamynin N.S. Gidravlichekiy privod sistem upravleiya [Hydraulic 
drives for control systems]. Moscow: Mashinostroyeniye. 1972, 373 p. 

10. Borohovich A.I., Vagin V.S. Gornyj zhurnal [Mining Journal]. 1989, 
no. 4. pp. 92–96. 

11. Ilyin S.R., Trifanov G.D., Vorobel S.V. Gornoe oborudovanie i 
ehlektromekhanika [Mining Machinery and Electromechanics]. 
2011, no. 5. pp. 30–35. 

 

 



 

———————————————————————————————————      . . . . 2014. 3  30 

      

 621.74 

 

.1, .2, .1 
1 . . ,  
2  « »  « »,  

 
. , -

. ,  0,023% -
, , , -

.  
. 

: , , , , . 
 

 
  

-
,  

. -
, -

 ( , -
),  

-
.  

 
-

,  
-
 

. -
-
-

.  
, -

-
-

, -
 ( , -

.), . 
 

-
.  

 
  

 ( , 
, , , . .). 

, -
.  

 [1, 2] c -
 

. -
-

 1365  0,04  0,05%  
 ( -

 –  
1365–915 ).    –   

, -
 

0,01%, -
. , -

, , 
 ( ). -

 
),  

 
, , 
, ,  

 ( , ).  

 
 

 35 ,35 ,35 , -
 « » 

 « » -6  
. 

-
-

:  35  –  ( ) 880–890° , 
 ( ) 620–630° ;  35  – . 860–

880° , . 620–630° ,;  35  – . 860–880° , 
. 600–620° . 

 Excel -
 



 ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 31

,  
 

. 

  

 . 1 ,   
,  

 
 

 [3].  

 1 
  

-6  

 
 

-
 

 

 
-
 
 
-

, % 

 
-
  
 

, % 

 
 

, % 

 
 
, 

 

 
 

  
 

, 
%/  *10-3 

35  62 0,032 0,020 37,5 44,6 0,27 
35  54 0,030 0,020 33,3 43,2 0,23 

35  42 0,029 0,021 27,5 45,3 0,18 
 

 . 1 -
-

. 

0
10
20
30
40
50

0,013 0,018 0,023 0,028 0,033

, %

, %
35 35 35  

 

. 1.   
  

 35 , 35  35  
 
 

0,021  0,030% . -
 60%  

.  
 0,040–0,050% -

 6%, .  10 ,  
.  

 (  73,0%)  
 0,016–0,025% . 

 . 2–3 -
-

.  

 2 
 

* 

 KCU, 2, , % 
0,013 0,023 0,033 0,043 

35  0,62 
0,38 

0,56 
0,31 

0,40 
0,21 

0,31 
0,12 

35  0,59 
0,35 

0,48 
0,28 

0,31 
0,12 

0,28 
0,07 

35  0,50 
0,22 

0,46 
0,17 

0,30 
0,08 

0,24 
0,02 

*  –  +20 , -
 –  –60° . 

 3 
  

 

 
 

, ,  
, % 

, %,   
, % 

0,013 0,023 0,033 0,043 0,013 0,023 0,033 0,043 
35  650 635 610 605 21 20 15 10 

35  670 655 630 630 18 16 12 10 
35  580 570 520 500 23 21 16 14 

 
, -

,  
,  

 0,023%. ,  
 0,013 

 0,043%  
 2 ,  

 –60°  –  3 . 
-

 +20°  . 2. 

 
 

. 2.  
 +20°   

, -
-
-

,  
 



 

———————————————————————————————————      . . . . 2014. 3  32 

-
.  

, -
 

. 

 

-
 
 

-
 

.  
 

. -
 0,05%  

 0,06% – -
 [2]. , 

 ASTM, DIN .,  
 0, 03%. 

 

1. ., . . .: -
, 1988. 256 . 

2. . . .: -
, 1970. 328 .  

3.  977-88. . -
. .: , 1989. 56 . 

 
 INFORMATION ABOUT THE PAPER IN ENGLISH 
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Abstract. This article studies the effect of sulfur on the 
mechanical properties of cast steels used for shaped castings. 
It is shown that the sulfur content in steels above 0.023% 
leads to a sharp decrease in their strength, toughness, ductili-
ty, which significantly reduces the operational stability of 
castings. We made a conclusion about the need to introduce 
new steel desulfurization technologies in the steel foundry.  

Keywords: cast steel, electric arc furnace, sulfur, 
nonmetallic inclusions, mechanical properties. 
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Abstract. We developed the technique for determin-
ing the rational length of the supporting system of rollers 
located on the frame of the mold for narrow faces of con-
tinuously cast slabs. It is proposed to inspect the relation 
between the internal bursting pressure of the molten metal 
and the proof stress of a solidified workpiece shell. 

Keywords: continuously cast slab, narrow face, bulg-
ing, technique, mold, roller system, rational length. 
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Abstract. This article describes the modeling of 

technological processes of metal forming by the example 
of two most widespread types of modeling: mathematical 
and physical. It presents an innovative laboratory 
complex "Termodeform-MGTU" intended for a 
fragmented physical modeling of hot-rolled plate 
production processes allowing us to carry out research (at 

a minimum cost) on the design and improvement of 
technological modes of heavy plate rolling to obtain a 
plate with a unique set of physical and mechanical 
properties. Characteristics of the basic equipment of the 
complex, as well as the processing sequence, are given. 

Keywords: hot rolling, heavy plate, modeling, 
laboratory complex, physical modeling, hot-rolled plate. 
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Abstract. The influence of modes of hardening and 

artificial ageing, application of a decorative protective 
coating on mechanical properties and the structure of 
automobile wheel disks of 7pch alloy is studied. It is 
established that formation of a finely dispersed structure 
during low-pressure casting guarantees higher mechanical 
properties (rupture strength and percentage elongation) of 
wheels after heat treatment. 

Keywords: aluminum alloy, low-pressure casting, 
heat treatment, decorative protective coating, mechanical 
properties, microstructure. 
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Abstract. It is established that steel 06G2FB with the fer-
rite-bainite structure tends to strain aging to a noticeable ex-
tent. Development of strain aging is accompanied by a signif-
icant growth of the strength, a marked decrease in uniform 
relative elongation, speed of deformation hardening and in-
crease in the temperature of the ductile-brittle transition. 

Keywords: low-carbon pipe steel, strain aging, ferrite, 
bainite, mechanical properties. 
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Abstract. Ecological and resource-saving problems de-

termine the relevance of iron-bearing sludge recycling. The 
main goal of the researches was to estimate prospects for 
the two-stage combined recycling process for fine-grained 
zinc-bearing metallurgical wastes. This article provides a 
survey of main current recycling processes and a sugges-
tion of a new combined two-stage zinc-bearing sludge and 
dust recycling method. The method’s advantages are 
proved by the results of laboratory experiments and calcu-
lations that were made by means of developed mathemati-
cal models. By means of physical modeling we proved the 
possibility of using solid-phase reduction for zinc-bearing 
metallurgical wastes recycling. In the experiments we have 
managed to obtain metallized products with a metallization 
degree of up to 100 % and a zinc concentrate that may be 
used as a raw material for non-ferrous metallurgy. By 
means of mathematical models it was shown that prelimi-
nary solid-phase metallization led to a substantial decrease 
in coal consumption for liquid-phase reduction on the sec-
ond stage of the combined technology. By using the two-
stage technology it is possible to obtain iron with less sul-
phur and phosphorus content. Besides, it is possible to de-
crease gas emissions and reduce environmental impacts. 

Keywords: sludge, electric arc furnace dust, model-
ling, solid-phase reduction, liquid-phase reduction, metal-
lized product, iron. 
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Abstract. Since 2011 operating experience of cold 
rolling tandem mill 2000 revealed decrease in operability 
of rolling bearings for supports of working rolls, and sup-
ports of pinch rolls during operation at a rolling speed of 
1000 rpm and over.  In this case a main reason of rolling 
bearing failures is overheating. This article presents re-
sults of fail-safety tests of rolling bearings. Point esti-
mates and lower confidence bounds of lifetime for rolling 
bearings of supports of working rolls and pinch rolls are 
found. The lower confidence bound of an average lifetime 
of rolling bearings at a confidence probability of q = 0.9 
is 4181.7 hours, while the standard lifetime is 5400 hours, 
which doesn't provide the set level of reliability. When 
taking measures aimed at prevention of failures due to 
overheating, it is possible to establish the standard for 
replacement of rolling bearings equal to 6260 hours at a 
much higher level of reliability of P(t) = 0.95. 

Keywords: rolling bearing, reliability, lifetime, over-
heating, wearout. 
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Abstract. This article describes the mechanism of the 

pricing on the modern electricity market, studies func-
tioning principles of the electricity and related goods 
market in the Russian Federation, presents the function of 
an enterprise’s expenses connected with the electricity 
acquisition, shows the possible ways of the reduction of 
expenses and the opportunity of their usage at MMK, 
presents the electricity consumption statistics of MMK, 
suggests the method of expenses reduction based on mar-
ket information, and evaluates the economic effect from 
introduction of this method at MMK. 

Keywords: electricity consumption, forecasting, op-
timization, electricity market, planning, balancing market, 
reduction of expenses, statistical methods in economics. 
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Abstract. The paper presents the hydrochemical 

characteristic of the Magnitogorsk dam pond in current 
conditions. A particular attention is drawn to the time 
history of the concentration of heavy metals in water. The 
analysis of changes in the concentration of heavy metals 
for the latest decade shows that it tends to increase and 
has a pronounced seasonal nature. 

Keywords: dam pond, actual concentration, oxygen 
regime, biogeochemical province, inversion voltam-
perometry method, bathometer, pollution dynamics. 
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Abstract. This article presents the share of accidents for 
organizational and technical reasons. It was revealed that a 
human factor represented a considerable influence on inci-
dents and accidents. It is recommended to select reliable 
personnel by giving psychodiagnostic tests to applicants. The 
article gives an example of testing by various methods. 

A cluster analysis is used for processing of the results 
by standard software. 

Keywords: Accident, incident, reasons, person, rele-
vant qualities, reliability, professional qualified selection, 
testing, vocational aptitude, cluster analysis. 

References 

1. Suleimanov M.G., Medvedev A.V., Urzhumtsev V.V. and oth-
ers. Analysis of the State and Fundamental Trends of Risk 
Control in the BOF Shop of OJSC Magnitogorsk Iron and Steel 
Works. Bezopasnost' zhiznedeyatel'nosti [Life Safety]. 2003, 
no. 10, pp. 17–20. 

2. Suleimanov M.G., Urzhumtsev V.V., Cherchintsev V.D. and oth-
ers. Analysis of Factors and Risk Assessment of Accidents on 
Blast-Furnace Facilities at OJSC MMK. Bezopasnost' 
zhiznedeyatel'nosti [Life Safety]. 2006, no. 9, pp. 16–21. 

3. Timirgaleeva L.Sh., Petukhov V.N., Suleimanov M.G., Kutnyi S.I. 
Analysis and Industrial Risk Management in Shops of Coke and 
Chemical By-products Manufacturing Enterprises. Koks i khimiya 
[Coke and Chemistry]. 2009, no. 6. pp. 36–41.   

4. Suleimanov M.G., Timirgaleeva L.Sh., Shakirova A.K., Radul M.A. 
Risk Control at Energy Generating Stations of OJSC MMK. Be-
zopasnost' zhiznedeyatel'nosti v tret'em tysyacheletii. Sb. materialov 
IIV mezhdunarodnoj nauchno-prakticheskoj konferentsii, tom. 1 [Life 

Safety in the Third Millennium. Symposium book of IIV International 
scientific and practical conference, vol. 1]. Chelyabinsk: Publ. South 
Ural State University Center, 2009, no. 10. pp. 301–305.  

5. Suleimanov M.G., Krutskikh K.E., Farrakhova A.V. and others. 
State and Industrial Safety Level at Rolling Mill Facilities of OJSC 
MMK. Molodezh'. Nauka. Budushhee. Vyp. 6. Sb. nauchnykh tru-
dov [Youth. Science. Future. Iss. 6. Symposium book of scientific 
studies]. Magnitogorsk, 2006, no. 10. pp. 44–47.   

6. Unified Tariff and Qualification Guide of Jobs and Occupations of 
Workers, iss. 7, Moscow, 2008. 

7. Qualified Personnel Selection for Harmful or Dangerous Working 
Conditions. Occupational safety: Express information. Domestic 
Experience. All-Union Scientific Research Institute of Occupation-
al Safety and Labor Economics. Moscow, 2009, iss. 1, pp. 3–42.   

8. Foreign Experience of Implementation of Qualified Selection. 
Occupational safety: Express information. Foreign Experience. 
All-Union Scientific Research Institute of Occupational Safety and 
Labor Economics. Moscow, 2009, iss. 3, pp. 3–25.   

9. Rostunov A.T. Formirovanie professional'noj prigodnosti [Profes-
sional Aptitude Formation]. Minsk: Higher School, 1984, 203 p. 

10. Akimova M.K., Borisova E.M., Gurevich K.M. and others. Psycho-
logical Diagnostics: Problems and Research. Ed. K.M. Gurevich. 
Moscow: Pedagogics, 1981, 232 p.  

11. Bushmanova M.V., Dubrova T.A., Mochalkina N.A. Klasternyj 
analiz. Provedenie klassifikatsij mnogomernykh nablyudenij meto-
dami klasternogo analiza v pakete «Statistica»: Uchebn. posobie 
[Cluster Analysis. Implementation of Classifications of Multidimen-
sional Observations by Methods of a Cluster Analysis in the Pack-
age “Statistica”: Teaching Aid]. Magnitogorsk: MSTU, 2002, 103 p. 

12. Suleimanov M.G., Timirgaleeva L.Sh., Urzhumtsev V.V., Kutnyi S.I. 
Improvement of Methods for Professional Selection of Employees 
for Metallurgical Enterprises. Magnitogorsk, 2007, 49 p. 

 

 65.01 

  
  

 «   
. . » 

., ., . 

. . ,  
 

. -
 « -

. . ». ,  
, . -

.  
: , , , -

, . 
 

 
-

,  
 

.  

-
-

. -
-

,  
,  



… ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 79

 
, -
,  

, . -
 
 

 [1, 2]. -
. 

,  [3]  
,  

-
. , -

-
.  

-
-

, -
 ( , -

, , , -
)  ( -

) , -
.  

 Web of Science  Scopus. -
-

, -
-

.  
-

 ( )  
 Elibrary.  

-
-
 

[4–8]. , -
,  

-
 [9, 10]. 

, 
, -

 
, -

-
 Web of Science, Scopus . 

,  
, : -

-
-

, -
-

, -
-

,  
,  

, -
 

 3+ -
, .  

  
  

 
 

 
2013  2014  

»  
-

. -
-

,  
 

. -
 2013 

 2014 .  . 1. -
 2013  16  2014 – 

10 .  
-

,  
. 

 
, -

-
, -

-
: 

 
n

i j ij
j

k i  (1) 

 Ki –  
i ; N –  

; n – , 
 

; j – -
, -

 
; ijk  –  j  

 i  
. 

 ( . . 1) 
-

 . 2.  2014 -
,  

 
 

 Web of Science  Scopus. 
 . 2 : H1 – 

; S1 –  
; K1 – -

; IF1 –  
, -

; IF2 – -
, ; K2 – -

, ; 
K5 – ; K6 – -



 

———————————————————————————————————      . . . . 2014. 3  80 

; K7 –  
; C1 –  

; C2 –  
; C3 –  
;  Scopus: H2 – ; 

K3 – ; C4 –  
;  Web of Science: H3 – 

; K4 – ; 3 – 
. 

, 
: , 

, , -

, -
. 1  

 (1). 
 2013  2014 . 

-
,  

 – -
, -

. -
 

 2014 . 

  

  
 

. 1.   
 2013  2014 .:  – ;  –  Web of Science  Scopus 

 

  
. 2. :  

 –  2013 ;  –  2014  



… ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 81

  
  

 
 

 . 1 -
 

 2013  2014 .  
«+» -

 «–» – . -
-
-
-
-

:  
Web of Science, , 

 Scopus  Web of Science. 

 1 
 
 

  
2013  

 
2014  

  758 1251 
  53,86 44,76– 

  1112,9 632,4+ 
  0 0 

, %  39,7 29,6+ 
  0,697 1,12+ 

 Scopus  0,025 0,037+ 
 Web of 

Science  0,040 0,023– 

 
, , %  49,8 48,1+ 

 >0  
Scopus, %  12,23 8,31– 

 >0  
Web of Science, %  6,60 1,92– 

 
-
-
 

. -
 

: , 
 (  

)  
 ( ) ( . 3). 

 
-
 

: -
, , -

.  
 . 4 , -

 
.  

-
 

-
. ,  

: 

 

1
1

2

1
2

2

433, 24 4, 45  
97, 40
24,15 1,09,
22,07

VI
V

PI
P

 

 1I  – ,  
 

 ( 1V )   ( 2V ); 2I  – 
, -

 ( 1P )  
 ( 2P ).  

 . 4, -
 2013 :  – -

;  –  
;  –  

;  –  
;   –   

;  – -
;  – -

;  – -
. 

 . 4, -
 2014 :  – -

;  –  
;  – -

;  – , -
;  – -

;  – -
, ;  

 – ;  – 
-

;  – , -
;  –  

; 
 – . 
 . 5  

 . 6 – -
. 

 100%  
. -

 2014  
 

, , -
, -

-
, .  



 

———————————————————————————————————      . . . . 2014. 3  82 

 
. 3.  

 

 
. 4.   

:  –  2013 ;  
 –  2014  

 

  



… ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 83

 
 

 
 

. 5. :  
 – 2013 ;  – 2014  

 
 

  
 

. 6. :  
 – 2013 ;  – 2014  



 

———————————————————————————————————      . . . . 2014. 3  84 

 
-
, 

, Web of Science  
Scopus ( . 7).  

 

 
 

. 7  
-
 

-
.  

  
  

-
 

 
-

 99 . 
-
-
-

 ( . 8). -
 10  34,44% 

.  
-

 2014  
 

,  
 
 

-
.  . 9 

-
-

.  . 9, -
, -

,  
 
 

. -
 

. ,  
. 9,  

, -
-
 

 ( -
 1  

 0,60  2013  
 0,62 –  2014). 

 . 9,  
 
 

 ( -
 1  

 0,41  2013 
 0,68 –  2014). 

 

  
. 7.   

 (K1), Scopus (K2)  Web of Science (K3):  
 – 2013 ;  – 2014  

 
 

. 8.  
 



… ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 85

 
  

 
 

 
-

.  
-

 . 10, -
,   10% -

 15 -
,  

 900  
 1251  2014 .  2013 

 50% -
 53 , -

 – 500  763. 

 

  
 

. 10.  
 15 

:  – ;  –  
 15   

(*  2013 ) 
-
-

.  . 11 -
 

 2009  2013 . 
-

,  5  

 

 

  
. 9.  

 
:  –  

;  –   
;  –   

 



 

———————————————————————————————————      . . . . 2014. 3  86 

. ,  
, -

 ( ,  
). 

 

  
-

 
 

-
-
 

( . 2). 

 2 
 

 
   

1 
, -

 
-

 

-
 

 

2 
 

 
 

-
 

 
 

3 
 

 
 

-
-

 

4 
-
 

 

-
 

-
 

 

5 
 

-
 

-
 

 

 
 

, . 
,  1, 3  5 

-
,  

:  
, -

 -
 ( , Web 

of Science  Scopus), -
    

2010  2014 .  -
-

. 

 
 

-
 16 

 
 

.  
, 

, -
 7000 . -

-
 2014 -

,  
.  

 
 Web of Science  Scopus  

-
. 

, -
 Web of Science  Scopus 

 
 3–4 . 

 
-
-

, . -
, .  

 
-

.  
-

 82%  
 100%. 

 

1. Thor-Erik Sandberg Hanssen, Finn Jorgensen. Citation counts in 
transportation research // European Transport Research Review, 
2014. V. 6. Iss. 2. P. 205–212. 

2. Lutz Bornmann. Evaluations by Peer Review in Science // Spring-
er Science Reviews. 2013.  1. P. 1–4. 

3. Jennifer A. Foley. Peer Review, Citation Ratings and Other Fet-
ishes // Springer Science Reviews. 2013.  1. P. 5–7.  

 
. 11.   

 2009 – 2013 . 



… ., ., . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 87

4. . : ? // -
: . . 2013.  44. . 161–170. 

5. . : : -
. .: , 1983. 344 .  

6. .  h-  ( )  g-
 // -
. 2013.  7. . 185–186. 

7. . :  // 
. 2009. 

. 34.  2. . 3–8. 

8. . ,  – 
 // : 

. 2014.  2 (20). . 40–46. 
9. . -

 // : . . 2013.  44. 
. 538–568. 

10. ., .  
 //  ( -

). 2010.  13. . 182–186. 
 

 INFORMATION ABOUT THE PAPER IN ENGLISH 

ANALYSIS OF THE PUBLICATION ACTIVITY OF THE TEACHING STAFF AT FSBEI HPE NOSOV 
MAGNITOGORSK STATE TECHNICAL UNIVERSITY 

Logunova Oksana Sergeevna – D.Sc. (Eng.), Associate Professor, Head of the Department of Computing Science 
and Programming, Nosov Magnitogorsk State Technical University, Russia. E-mail: logunova66@mail.ru. 

Lednov Anatoly Viktorovich – Ph.D. (Eng.), Associate Professor, Nosov Magnitogorsk State Technical Universi-
ty, Russia. 

Koroleva Valentina Valerievna – Ph.D. (Pedagogy), Associate Professor, Nosov Magnitogorsk State Technical 
University, Russia. 
 

Abstract. This article presents research methods and 
results of the publication activity of the teaching staff at 
FSBEI HPE Nosov Magnitogorsk State Technical Uni-
versity. We appraised major divisions of the university, 
such as institutes and faculties, and every department and 
teacher. We revealed drawbacks of a current appraisal 
system and suggested steps to adjust it within the next 
periods. 

Keywords: publication activity, appraisal of a teach-
er’s activity, Hirsch index, citation index, research paper.  

References 

1. Thor-Erik Sandberg Hanssen, Finn Jorgensen. Citation counts in 
transportation research. European Transport Research Review, 
2014, vol. 6, iss. 2, pp. 205-212. 

2. Lutz Bornmann. Evaluations by Peer Review in Science. Springer 
Science Reviews, 2013, no. 1, pp. 1–4. 

3. Jennifer A. Foley. Peer Review, Citation Ratings and Other Fet-
ishes. Springer Science Reviews, 2013, no. 1, pp. 5-7.  

4. Polyak B.T. Scientometrics: who is the patient for this medicine? 

Upravlenie bol'shimi sistemami: sb. tr [Large-scale system man-
agement: collected papers]. 2013, no. 44, pp. 161-170. 

5. Khaitun S.D. Naukometriya: sostoyanie i perspektivy: monografi-
ya [Scientometrics: state and prospects: monograph]. Moscow: 
Yanus, 1983, 344 p.  

6. Nazarenko M.A. Scientometrics of the h-index (Hirsch index) and 
g-index of a modern scientist. Mezhdunarodnyj zhurnal ehksperi-
mental'nogo obrazovaniya [International journal of experimental 
education]. 2013, no. 7, pp. 185-186. 

7. Ivancheva L. Scientometrics today: a methodological overview. 
International forum on information, 2009, vol. 34, no. 2, pp. 3-8. 

8. Gordukalova G.F. Bibliometrics, scientometrics and webometrics - 
from the number of rows in the works of Aristotle. Nauchnaya peri-
odika: problemy i resheniya [Scientific periodicals: problems and 
solutions]. 2014, no. 2 (20), pp. 40-46. 

9. Orlov A.I. Scientometrics and research management. Upravlenie 
bol'shimi sistemami: sbornik trudov [Large-scale system man-
agement: collected papers]. 2013, no. 44, pp. 538-568. 

10. Karpov A.S., Prostomolotov A.S. E-libraries and scientometrics in 
a modern higher educational institution. Vestnik Universiteta 
(Gosudarstvennyj universitet upravleniya) [Bulletin of the universi-
ty (State University of Management)], 2010, no. 13, pp. 182-186. 

 



 

———————————————————————————————————      . . . . 2014. 3  88 

         
   

 – . . 
, .  

 « -
-

. . », . .: (3519) 298488. 
E-mail: mgtu@magtu.ru. 

 –  
 « -

 
. . », . 

 – . . , 
 

,  
. , . 

 –  
 

, . , 
. E-mail: kartingist@list.ru. 

 – . . , 
.  

 «  
. . », . 

 – . , 
., , -

 
 

. . », . E-mail: 
v.bigeev11@yandex.ru. 

 –  
 «  

», , . E-mail: 
sentyabov1989@mail.ru. 

 –  
 « », . , 

. E-mail: bat@kandk.ru. 
 – . . , 

. -
 « -

 
. . », . .: (3519) 29-85-20. 

 – , 
 « -

», . , . 
E-mail: mushina@rosniti.ru. 

 – . . 
, .  

 « -
. . », . 

.:+7 (3519) 29-84-62. E-mail: eco_safe@magtu.ru. 
 – . . 

, .  « » -
, . , . 

E-mail: gtr1977@mail.ru. 
 – . , 

.  
 « -

. . », . .: 
8(3519)298525. 

 – . , 
.,  

, . , . E-
mail: n.dovzhenko@bk.ru 

 –  
 « -

. . », . 
 – . . , 

. -
 
 

. . », . -mail: 
girkin@yandex.ru. 

 – . , 
 «  

», , . 
.(343)350-94-24. E-mail: sentyabov1989@mail.ru. 

 – . .- . , 
.  «  

»  « -
» ( ), . , .  

 – . , 
 « »,  

. , . E-mail: lutsia.08@mail.ru. 
 –  .  

, .,  «  
», . 

.:8(3519)29-84-02. E-mail: kwm@magtu.ru.  
 –  

 
 « -

. », . 
E-mail: kolokolcheva-elena@rambler.ru. 

 – . . 
, .  

 « -
. . », 

. 
 – . . , 

 « » 
 « », . 

 – . 
. , .  « »  

 
. . », , : 

E-mail: agu_metallurgy@mail.ru. 
 –  

-
 « -

. . », 
. .: 8 (3519) 29-85-20. Email: antoshey@mail.ru. 

 – . . , 
.  « -

» -
, . E-mail: 

vei10@yandex.ru. 
 – . . , 

. -
 « -

. . », 
. 

 –  



  

www.vestnik.magtu.ru        ————————————————————————————————————————————— 89

 
 «  

. . », . 
.: 8 (3519) 23 03 74. E-mail: llipass@mail.ru. 

 –  .  ,  
., . -

 « -
. . -

», . E-mail: logunova66@mail.ru. 
 –  .  .  

, .  «  
» . . .  

, . , . 
E-mail: gam1602@ mail.ru. 

 –  -
-

, . , -
. E-mail: geotech910@yandex.ru. 

 – . -
 « » 

 « -
. . », . E-mail: 

anpanteleev2010@mail.ru. 
 – . , . 

 
-

. . », . 
 – . , 

 « -
-

», . , .  
 –  1- -

 
 « », . .: +7 (3519) 24-58-03.  

E-mail: romanova.ey@mmk.ru. 
 – . , 

., .  
 « -

. . », . .: 
8(3519)29-85-25. 

 –  
 « », 

, . E-mail: sentyabov1989@mail.ru. 
 –  

 
 

. . », . E-mail: 
anet28061989@rambler.ru. 

 – . . , 
 

, 
. , . 

 –  .  ,  
.  «  

»  « -
» ( ), . , .  

 – . , 
. -

, . , . 
.: 8(343)350-71-28. E-mail: geotech@igduran.ru. 

 –  
 
 

. . », . 
 – . 

, .  
 « -

. . », . E-mail: 
sam52.52@mail.ru. 

 – . . 
, .  

 
 

. . », . .: (3519) 
29-84-88. E-mail: mgtu@magtu.ru. 

 –  
 

 «  
. . -

», . -mail: stalevar888@mail.ru. 
 – , 

 « », 
.  

 – . . 
, .  

 « -
. . », 

. .: 8 (3519)230374. E-mail: violat@mail.ru. 
  – . . 

, . -
 « -

 
. . », . .: 8 (3519) 29-84-24. E-mail: 

filam50@mail.ru. 
 –  

 « »  
 « -

. . », . E-mail: 
alexch_study@mail.ru. 

 –  .  
, .,  

, .  
 « -

. . . », . 
.: +7 (3519) 298515. E-mail: eco_safe@magtu.ru. 

 – . . 
, . -

 « »,  .  E-mail:  
alshapo@yandex.ru. 

 –  
 
 

. . », . E-mail: 
nfmisis-nis@yandex.ru. 

 –  
-

 « -
 

. . . », . -mail: kakay_prelest@mail.ru. 



 

———————————————————————————————————      . . . . 2014. 3  90 

! 
, . 

, ,  
: 

– . 
– , . 
– . 
–  
– . 
– . 
– , . 
– . 
– . 
– , . 
– , . 
– . 
– . 
– , . 
– , . 
– . 

,  
1.   

) 
1.1.   15 ).  

. -
. 

1.2. . , , -
 ( ), , , , 

 (  
),  

. 
1.3.  (100-250 ).   , , 

, ,  
 (    

).  
! 

1.4. :  5  15 . 
 

2.  
2.1.  )  
2.2. , , -

 
2.3.  
2.4.  ) 
2.5.  ) 
 

3.  
3.1.  – 6-8 . 

3.2. , ,  
 

,  Microsoft 
Word, -

4. 

 Microsoft Word -
: 

  – Times New Roman,  – 14 , -
 – ,  – -

; 
   

 Microsoft Equation -
, ; 

 , , -
, -

  
 

),   
 *.TIF, *.JPG,   300 dpi, 

B&W – , Grayscale –  
.  – 

150 235 . -
. : 

. 4.  (t)=Int/In0  
 

 
 , . -

,  
,  
. 

3.3. -
 . 

4. ,  
4.1. . 
4.2.  . 
4.3. . 

 
! .  

, . 
. 

, . 
: 455000, . , . , 38. -

,  « » . . 
: (3519) 29-85-26, 22-14-93. 

E-mail: rio_mgtu@mail.ru; vestnik@magtu.ru (  « »).    
 


