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Abstract. The paper describes information system for 

designing efficient technological schemes for open pit min-
ing operations to meet quality requirements of ore fed to 
the processing plant. Information system’s module ”Blend-
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ing stockyard” developed by authors allows us to use an 
optimal scheme of loading and unloading blending stock-
yard. Methods of simulation modeling and programming 
are used to develop the algorithm of the module. 

Keywords: ore blending, blending stockyard, simula-
tion model. 
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COMBINED METHOD OF PROCESSING THE OFF-BALANCE  
COPPER SULPHIDE ORE 

Karimova Lyutsiya Monirovna – Ph.D. (Chemistry), Leading Research Engineer LLT Innovatsiya, Karaganda, 
Kazakhstan. E-mail: lutsia.08@mail.ru. 
 

Abstract. The technological scheme of processing the 
off-balance copper sulphide ore was considered, including 
separation of the rough flotation copper concentrate fol-
lowed by roasting, sulfuric acid leaching. The modes were 
worked out for solution processing by extraction and for 
producing cathode copper. 

Keywords: processing scheme, pellets, copper con-
centrate, roasting, leaching. 
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BIOINDICATION OF CHANGES IN WATER QUALITY OF THE ANGARA RIVER  
AT DISCHARGE PULSE PROCESSING OF EFFLUENTS FROM  
BENEFICIATION FACILITIES 
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Abstract. A large concentration of industrial enter-
prises located in the Lower Angara, leads to a serious 
complication of the environmental situation. Structural 
characteristics analysis of reservoir zoobenthos using the 
methods of bio-indication confirmed the high level of 
pollution of the river with man-made impurities. 

The article presents the results of studies on the pos-
sibility of applying a discharge pulse processing (DPP) of 
wastewater for cleaning and further use of water recy-
cling. It is established that the use of DPP for cleaning 
industrial wastes of mining and processing enterprises 
will significantly intensify the processes of sedimentation 
of dispersed particles, effectively remove organic com-
pounds. 

The use of this treatment technology gives the op-
portunity to improve qualitative and quantitative indica-
tors of Angara zoobenthos, organize an efficient system 
of closed water cycle, reduce the consumption of fresh 
water. 

Keywords: ecology, waste water, bio-indication, 
zoobenthos, concentrating enterprises, discharge pulse 
technology, closed water cycle. 
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STUDY OF THE INFLUENCE OF FLOCCULANTS PERFORMANCE  
BY THE ENRICHMENT OF COAL SLURRY  
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Abstract. The modern coal preparation businesses 
constantly face the problem of concentration and de-
watering of sludge. Solution of this problem is largely 
connected with the correct selection of the most effi-
cient flocculants and flotation reagents which provide a 
high efficiency of the entire plant in the conditions of 
tightly closed water slurry circuit. The aim of this paper 
is to investigate the most efficient flocculants to en-
hance cleaning of recycled water from coal slurry at the 
coal preparation plant.  

This paper presents experimental data on the study of 
the flotation of coal slurry using different reagents – gather-
ers after pre-flocculation using Magnafloc type flocculants . 

It has been found that the most efficient agent for 
sludge water purification is M-10 flocculant, which sig-
nificantly improves the quality of recycled water and in-
crease the yield of the underflow. 

Keywords: coal slurry, sludge water, flocculants, pre-
cipitation technology, adsorption. 
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PHENOMENOLOGICAL CHEMICAL AND STRUCTURAL TRANSFORMATIONS  
IN SYNTHETIC SAND MIXTURES 
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Abstract. The article describes the physical and 
chemical processes occurring during the formation of the 
structure and strength of the synthetic sand-clay mixtures 
from a position of nonequilibrium thermodynamics. The 
authors obtained the system of phenomenological equa-
tions of structure forming in synthetic sand-clay mixtures, 
establishing the relationship between the thermodynamic 
fluxes and forces. 

Keywords: nonequilibrium thermodynamics, synthetic 
sand-clay mixtures. 
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30 H  
 (0,8483±0,029) , -

 
(0,8203±0,020) , -

 
(0,8216±0,014). 15/15  

 
(0,8406±0,015),  
(0,8391±0,035) , 
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 TiC -

-
,  Ni-Fe- -

,  Ni-Ti. 
 
 

-
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. -
ind  

 WC,  – 
 TiC-Ti-Ni. -

30 
 

ind = 3,44±1,25  
ind = 4,06±1,11 ,  

 
 

ind=3,97±0,48 . ind 
15/15 ,  

30,  
2,82±0,93  3,12±0,42 . 

11 7/7  
, -
 WC – 5,57±0,73  

5,90±0,48 .  

, 50 10 40 50 40 10 
(4,35±0,80  4,77±0,89 ). 

25 30 
 1  3 .  

ind=3,94±0,19 . 
, ,  
 WC  (  

) 
 

: -
 WC ind . 

 
ind  

H. 
 
 

,  [9, 10]. -
 . 2. 

  
  

.1. :  -  
H;  - ind,  

 

 2 
,  

 , ,  hmax,  hf,  
 S, 

 
30-  314,6±13,6 11,4±1,2 1,50±0,07 1,19±0,09 2,23±0,39 
30-  343,7±31,9 13,5±2,9 1,41±0,10 1,07±0,11 3,39±1,21 
30-  318,4±15,2 13,0±1,5 1,43±0,07 1,08±0,07 2,32±0,12 
15/15-  325,6±31,7 11,2±3,6 1,55±0,14 1,22±0,16 2,68±0,19 
15/15-  324,4±16,7 10,4±1,2 1,56±0,08 1,22±0,08 2,69±0,17 
11 393,9±13,9 19,6±1,4 1,18±0,03 0,78±0,16 2,55±0,45 
25 309,7±18,5 12,8±0,6 1,43±0,03 1,06±0,04 2,25±0,11 
7/7 403,8±17,1 19,5±1,7 1,18±0,04 0,85±0,05 2,41±0,09 

50 23 27 399,6±43,1 32,2±7,5 1,02±0,08 0,61±0,09 1,96±0,12 
50 39 11 343,5±49,0 30,3±8,1 1,08±0,11 0,65±0,10 1,75±0,12 
50 40 10 304,0±19,5 15,3±2,4 1,35±0,08 0,94±0,10 2,04±0,24 
50 10 40 281,2±19,3 14,8±2,6 1,39±0,10 0,97±0,09 2,00±0,13 
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Abstract. The search for alternative test methods for 

carbide alloys was caused by the difficulties in deter-
mining the mechanical properties of these materials and 
absence of valid criteria of their working capacity pre-
diction. The main goal of the paper was to study carbide 
alloys based on TiC and WC carbides via instrumented 
indentation technique. The proportionality limit, elastic 
stiffness, plasticity index and capability to dissipate in-
dentation energy were determined for each examined 
alloy. It was shown that the level of material properties 
was increased by growth of the following characteris-
tics: elastic stiffness; plasticity index; ratio of dissipat-
ed energy to elastically-recovered energy; ratio of elas-
tic  energy  in  a  contact  area  of  an  indenter  with  its  im-
print to the total elastically-recovered energy; ratio of 
dissipated energy to the total indentation energy. It was 
proved that alloys based on the TiC with Ti-Ni or Ni-Fe 
matrixes had lower properties than WC-based alloys 
with Co-Ni matrix. 
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Abstract. The surface relief and structure peculiarities 
of steel 45 after electroexplosive copper plating and sub-
sequent electron beam treatment are investigated by meth-
ods of scanning and transmission electron microscopy. It is 
established that the copper concentration in surface layer is 
increased twice with the growth of electron beam pulses 
number. The high speed crystallization of a modified layer 
is accompanied by hardness growth of a surface layer under 
the small pulse number (5 and 10 pls.). The further in-
crease of the irradiation pulses number leads to a signifi-
cant decrease of surface layer hardness. 

Keywords: electroexplosive alloying, copper, electron 
beam processing, structure, phase composition, properties. 
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EXPEDIENCY ASSESSMENT OF IMPROVEMENT OF THE TECHNOLOGY  
OF MANUFACTURING THE CAST-IRON GLASS MOLD DETAILS  
BY MULTICRITERIAL EXPERT EVALUATION METHODS 
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Abstract. This article presents the process of manu-
facturing and operation of cast-iron glass mold details, 
used for the mass production of glass containers. We re-
vealed the rising trends of a consumer demand for glass 
packaging, increase in the service life of parts and glass 
molds, need for research in this area. We also outlined the 
need to improve existing technologies of details’ produc-
tion, as well as to compare the existing technologies of 
manufacturing the glass mold details and method of man-
ufacture of glass molds with a gradient structure of cast-
ing. As for criteria for the evaluation of these technolo-
gies, we applied selection methods of Pareto, Bord and 
BOF method. 

Keywords: detail, glass mold, cast-iron, economic ef-
fect, estimation. 
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DETERMIINATION OF THE BASIC PARAMETERS OF WHEEL DOZERS USED  
IN MINING ENTERPRISES  

Arefiev Stepan Aleksandrovich – Teacher of the Open Pit Mining Department, Ural State Mining University, 
Ekaterinburg, Russia. Phone: 257-22-44. E-mail: arefevsa@yandex.ru. 

 

Abstract. The article gives an analysis of the ad-
vantages of wheel dozers, the application of which en-
hances the efficiency of construction and maintenance of 
roads in the quarries. 

To determine the engine power and operating weight 
of new models of wheel dozers, it was proposed to use 
regression dependencies connecting these parameters with 
the width of their work equipment – the blade. 

We analyzed basic parameters of wheel dozers, pro-
duced by leading manufacturers (Caterpillar, Komatsu, 
etc.). By processing of initial information the regression 
dependencies were obtained, defining relations between 
the width of wheel dozers blade, power of their engines 
and operating weight. 

The obtained dependencies can be used at forecasting 
of engine power and operating weight of advanced mod-
els of wheel dozers. They are also suitable for quick se-
lection of a wheel dozer model, which is expedient for use 
in the construction and maintenance of roads in a particu-
lar quarry. 

Keywords: wheel dozer, engine power, operating 
weight, the width of the blade, quarry, road, regression 
dependencies. 
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Abstract. The article discusses the competitiveness 
development mechanism of small services businesses in 
Russia. A preliminary study of correlation dependence 
between the turnover of small services enterprises and 
various economic indicators was performed. Thus, during 
the study we have identified factors that determine fea-
tures and character the competitiveness development of 
small  services  businesses.  The  final  result  of  the  study  
was creation of a system of indicators that effect the 
competitiveness of small businesses. The article also 
gives measures for regional development and competi-
tiveness of small services businesses. 
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Abstract. This article discusses the degree of devel-

opment of innovation infrastructure and human and social 
capital in the Russian Federation in terms of different 
spheres of life. Indexes of intellectual capital and eco-
nomic security (level of literacy, the number of research 
organizations) were analyzed. 

The article aims at determining the direction of the 
Russian Federation economic policy development, there-
fore, actual economic performance was analyzed and as a 
result it has become possible to identify the trend in indi-
cators such as economic and social capitals. 

The article gives the analysis results of social capital 
indicators as a factor affecting the welfare of a person and 
the state as a whole. The results of the analysis presented 
proved a negative trend in human capital (health, educa-
tion). Results of statistical analysis may be used in deter-
mining the structure of a fiscal policy. 

Keywords: innovation infrastructure, social capital, 
human capital, innovation. 
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Abstract. The article analyzes the modern require-
ments of employers for graduates. Revealed contradictions 
between the requirements defined by scientific and techno-
logical progress for a specialist’s role at the place of  pro-
duction and existing educational models of higher voca-
tional school. We considered the theoretical background to 
solve the problem of formation of technical university stu-
dents’ readiness for vocational adjustment and main crite-
ria for the formation of readiness for vocational adjust-
ment. We specified features of the concept “readiness of 
technical university students for vocational adjustment in 
the quality management system of a company” for engi-
neering occupations of higher educational institutions and 
developed a model for the formation of such readiness. We 
determined the content of educational activities to ensure 
students’ readiness for efficient vocational adjustment. 

Keywords: professionalism, vocational adjustment, 
readiness for vocational adjustment, professional envi-
ronment, actor, quality management system. 
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