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Semenov Dmitry Georgievich – Director of Rosneftechim, Ufa, Bashkortostan. 

Abstract. Flotation activity of complex reagents was investi-
gated on the coals of different stage of metamorphism. It is ration-
ally to use reagents containing polar organic compounds in the 
sectional chemical composition for coals related to the low degree 
of metamorphism. Coals, having the higher degree of metamor-
phism, differing by reduced content of functional bunching and 
greater porosity on the surface, are better floated by complex rea-
gents with a number of non-polar organic compounds. Reagent 
RNH-3010 predominantly consists of polar oxygen-containing 
organic compounds. To improve the collective properties of the 
complex reagent RNH-3010 petrochemical industry waste, con-
taining different non-polar organic compounds, were investigated. 
Among the examined waste additive DRIPB is recommended, 
allowing to increase the technical and economic indicators of the 
process. Optimum ratio of polar and non-polar components is 
defined. High and low content of non-polar part leads to the indi-
cators deterioration of froth flotation. Technological process indi-
cators of froth flotation, allowing to receive a concentrate, that 

meets the requirements of coke-chemical production. Granulo-
metric composition and pulp density have a significant impact on 
the performance of froth flotation. Advantages of the proposed 
reagent conditions are low cost, significant resources and high 
efficiency in comparison with its analogues.   

Keywords: the foam flotation, reagent, technological pa-
rameters, petrochemical industry waste. 

References 
1. Vlasova N.S., Klassen V.I., Plaksin I.N. Investigation of the flotation rea-

gents when the coals. Moscow, 1962, 170 p. 
2. Deberdeev I.Kh., Pikkat-Ordinsky G.A., Rudanovskaya L.A. New flotation 

reagent KETGOL. Coke and Chemistry, 1986, no. 11, pp. 13-15. 
3. Movsumzade M.M., Petukhov V.N., Lugovskaya V.N. and other. Collector 

for flotation of hydrophobic minerals. A.s. no. 564008. 
4. Petukhov V.N., Savichuck L.G. and other. Reagent-collector for flotation of 

hydrophobic minerals. A.s. no. 921631. 
5. Petukhov V.N., Popov L.A., Shokhin V.N. and other. The floatability of 

coals of different stage of metamorphism. Izvestia of higher schools. Min-
ing magazine. 1977, no. 8, pp. 130-133. 

 

 622.772 

., . 

 
 

.  
.  

 
  . 

: , , , , , -
, . 

 
-

.  
 

. -
, -

-
,  

: -
, , , , 

,  [1]. 
-

, -
, , .  

 – , , -
, , ;  – , -

, .  
, , , -

, , , , , . 
 ( . 1) -

,  
 – . 

 1 
 

 ,% 
Fe TiO2 SiO2 Al2O3 CaO MgO P  V2O5 S 

 23,3 10,4 32,0 13,7 6,6 4,4 0,03 0,46 0,43 

-
 ,  

, -
.  

 
,  

 0,1 . 
-
 
 

,  
.  

 
-

. 
 [2-7] -

-
.  

 
 60,0-62,0%  

5,8-4,1% ,  
, . 

-
-
 
 

 ( . 1). 



… ., . 

. . . 2013. 4.     ——————————————————————————————————— 11

 
-

.  
 

 0,1 , -
,  

. -
, -

 (15÷960)·10-8  (0,7÷4,8)·10-8 3  
 4500-5000 3 ,  

-
-

.  
. 

,  
 
 

,  « » 
 « ». -

 
, -

 
.  

 
 

. 2. 
,  

, -
:  

 
,  

. 
 

, , -

-
-
-
-
-
 
 

. 
 

-
-
-
-
-

. 
 
 

: 
 1200 , -
 500 ,  

 800 ,  600 . 
-
-
-
 

 . 3. 

 2 
 

 

 , 
% 

 
, % 

, 
% 

Fe TiO2 Fe TiO2 
  

 15,4 24,4 44,3 16,8 57,3 

-
 -0,5  7,0 26,2 47,8 8,2 28,1 

-
 -0,2  8,4 22,9 41,4 8,6 29,2 

 
 19,2 61,0 10,9 52,3 17,6 

 65,4 10,6 4,6 30,9 25,1 
 100,0 22,4 11,9 100,0 100,0 

 

 3 
 

 

 , 
% 

, 
% 

, 
% 

Fe TiO2 Fe TiO2 
  

 16,0 13,8 45,2 9,7 60,7 

 
 23,0 63,4 4,5 65,1 8,7 

 61,0 9,2 6,0 25,0 30,6 
 100,0 22,4 11,9 100,0 100,0 

 
. 1.  

 



 

———————————————————————————————————     . . . . 2013. 4.  12 

 
 
 
 

45,2%  60,7%. -
 
 

-
 

-
 

 0,04-0 . 
-
-

,  
-

 Knelson,  
, -

-
.  

-
, -

 
. 4. 

-
-
 

, , 
-
-
 

( . 2). -
-

,  
1715-001-58914756-2005. 

 4 
 

 

 , 
% 

 
, % 

, 
% 

Fe TiO2 Fe TiO2 
  

 16,2 19,2 50,6 16,9 69,0 

 
 23,2 63,2 4,2 65,5 8,2 

 60,6 6,5 4,5 17,6 22,8 
 100,0 22,4 11,9 100,0 100,0 

 
 
 

. 

 
1. ., . , , 

, . .: , 1986. 
2. . 035212 , 7  1/00. -

 / ., ., . . ( ). 
3. ., .  

 //  
: . .- . -

. :  « », 2011. . 529-531. 
4. ., ., . -

 // -
. . . 2012. 

2(38). . 5-7. 
5. .  //  

:  
XYII . .- . . :  «  

», 2012. . 39-41. 
6.  « -

» / ., ., -
., ., . // .  

. . . 2012. . 12-14. 
7. ., . -

  // -
-

:  
.  « -2012». , 

2012. . 291-292. 
 

 
 – . , , .  

 « . . », . .: (3519) 298555. 
E-mail: magtu_opi@mail.ru. 

 
. 2.  

 



… ., . 

. . . 2013. 4.     ——————————————————————————————————— 13

 

 – . . , .  « -
. . », . .: (3519) 298555. E-mail: magtu_opi@mail.ru. 

 

 INFORMATION ABOUT THE PAPER IN ENGLISH 

TITANIFEROUS MAGNETITE ORES ENRICHMENT IN ORDER TO RECEIVE CONDITIONING  
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Abstract. The materials concerning Kopanskoe ilmenite concen-
trate deposit and theoretical fundamentals of problem solution of 
ilmenite concentrate providing have been introduced. The basic dia-
gram for titaniferous magnetite ore processing and the developed 
magnetic gravitational method for titaniferous magnetite ore enrich-
ment with conditioning iron vanadium and ilmenite concentrates 
receiving have been suggested. 

Keywords: titaniferous magnetite ore, ore dressing, flotation, magnet-
ic separation, gravitation, technology of processing, ilmenite concentrate.  

References 
1. Reznichenko V.A., Shabalin L.I. Titanomagnetite, field, metallurgy, chemi-

cal technology. oscow: Science, 1986. 
2. Chyzhevsky V.B., Rashnikov V.F., Taxautdinov R.S. Method of ore dress-

ing of titanomagnetite ores. Patent RF, no 035212.  
3. Chyzhevsky V.B., Shavakyleva O.P. Ore dressing of tin different types 

of titanomagnetite ores. Nauchnyie osnovyi i praktika pererabotki rud i 
tehnogennogo syirya: materialyi mezhdunar. nauch.-tehn. konferentsii. 
[Scientific fundamentals and practice of processing of ores and techno-
genic raw materials: Materials of International scientific-technical con-
ference]. Ekaterinburg: Publishing House «Fort Dialog-Iset», 2011, 
pp. 529-531. 

4. Chyzhevsky V.B., Shavakyleva O.P., Gmyzina N.V. The enrichment of 

titaniferous magnetite ore in the South Urals. Vestnik Magnitogorskogo 
gosudarstvennogo tehnicheskogo universiteta im. G.I. Nosova. [Vestnic 
of Nosov Magnitogorsk State Technical University]. 2012, no. 2(38),  
pp. 5-7. 

5. Shavakyleva O.P. The enrichment of titaniferous magnetite ore. Nauch-
nyie osnovyi i praktika pererabotki rud i tehnogennogo syirya: materialyi 
XYII mezhdunar. nauch.-tehn. konferentsii. [Scientific fundamentals and 
practice of processing of ores and technogenic raw materials: Materials of 
XYII International scientific-technical conference]. Ekaterinburg: Publishing 
House «Fort Dialog-Iset», 2012, pp. 39-41. 

6. Gladskikh V.I., Grom S.V., Emelin K.A., Chyzhevsky V.B., 
Shavakyleva O.P. State and development prospects of the raw material 
base of Magnitogorsk iron and stell works. Gornyiy zhurnal. Chernyie 
metallyi. Spets. vyipusk. [Gorn journal. Ferrous metals. Special release]. 
2012, pp. 12-14. 

7. Chyzhevsky V.B., Shavakyleva O.P. Technology of enrichment of titanif-
erous magnetite ores Chernorechensky field. Sovremennyie metodyi 
tehnologicheskoy mineralogii v protsessah kompleksnoy i glubokoy pere-
rabotki mineralnogo syirya: materialyi mezhdunar. soveschaniya «Plaksin-
skie chteniya-2012» [Modern methods of technological Mineralogy in the 
processes of complex and deep processing of mineral raw materials: Ma-
terials of the International meeting «Plaksin readings-2012»]. Petroza-
vodsk, 2012, pp. 291-292. 

 
 

 622.013.624.131.43 

., ., ., ., . 

 
 

 
 « » 
.  

. -
, -

. -
, ,  

. 
 

. , -
 

. 
: , , , , , , , , -

, . 
 

 
-

, -
-

.  
,   

-
. , -

, -
, -

 10-15 , 
-



 

———————————————————————————————————     . . . . 2013. 4.  14 

. -
 

-
, -

. 
 

-
-

 [1]. -
, ,  

 
 

.  
,  

-
 

-
-

 [2]. 
-

,  
-
-
-

 [3]. -
-

, , -
-
-
 

. 
 
 

:  – 58,93%;  – 0,78%; 
 – 0,96%  – 39,33%. 

-
 

: Cu – 0,13%; Zn – 0,54%; S – 30,18%; Au – 
1,35 ; Ag – 18,48 . ,  

.  
 

,  
 5  [2]. 

 
 

-
 « »  « ». 

-
 . 1. -

-
-

 

 1,06480,0006i id p ,  (1) 

 di – , ; pi –  
-

. 
 (1), -

-
 :  D10 = 7 , D17 = 12,3 , D50 = 38,6 

, D60 = 46,9 , D85 = 68 -

  = D60/D10= 6,7.  
 

. 

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0,16

0,18

0,2

0 10 20 30 40 50 60 70 80 90 100

, %

, 

 
. 1.   

 
 

-
 [5].  

 ,  . 2-5  
. -

 
    

. .  2),  
 E ( . . 3): 

 
0,8938

2,3845

0,0845 ;
4,9621 .E e

.  (2) 

 n ,  
 

 ( . . 4).  
, -

-
 

 0,03160,2489n . (3) 

 
. . 5)  

,  
: 

 0,009ln( ) 0.0322n .   (4) 

 
 1 2 3 

 
, 3 2,44 2,42 2,11 

, 3 2,43 2,41 2,10 
-

 
, 3 

2,72 2,74 2,42 

, 3 3,80 3,80 3,80 
, % 28,42 27,89 36,32 



… ., ., . . 

. . . 2013. 4.     ——————————————————————————————————— 15

 
. 

,  
 2-3  12-20 

. 
 

: -
 13,8%  

. ,  
. 

 
 

. -
-

,  
 1  3 ,  

.  30  
 1000 .  

 (  1  5 )  
 200  

.  
 

,  47 . 
, -

, . -
. -

, -
.  

, -
, .  

-
. -

-
 1:8, -

. 
-

, -
,  

 ( . 6, 7). -
-
-
-

: 

 
0,4306

0,0443

0,2234 ;
0,4404 ,n

  (5) 

  – , . 
, -

-
, , , -

, , , -

 
. 2.  

 

 
. 3.   

 

n = 0,2489 -0,0316

R2 = 0,9748

0,25

0,27

0,29

0,31

0,33

0,35

0,37

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5

, 

, 

 
. 4.   

 

n = -0,009Ln( ) - 0,0322
R2 = 0,9589

-0,03

-0,025

-0,02

-0,015

-0,01

-0,005

0

0,005
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5

, 

, 
.

 
. 5.  

 



 

———————————————————————————————————     . . . . 2013. 4.  16 

.  
-

, -
,  

.  
 

, -
. 

  
. 6.  

 

 
. 7.  

 
 

-
 

, -
 12°.  

-
, -

. -
 2 , -

 – .  
 

:  (  
) . 

 

, -
-

 80 .  
 

,  
. 

, -
 
 

-
. -

,  
, -

 
. ,  

 
 (12 ),  
 80%  

 [5]. 
-
-
 

-
: 

–  – 12-14 ; 
–  – 13,8%. 
– , 

-
. 
,  

, 
 

,  
-
. 

  
. 

 

1.  / ., 
., ., . // -

. . . 
2010. 2 (30). . 5-8 

2. -
: -

 /  « ». , 2011. 
3. ., ., .  

-
-

 //  
. . . 2012. 1. . 13-16. 

4. ., ., . -
, -

-
 // . 2006. 3. . 3-25. 

5. -
 / ., 

., ., ., . // . 
. . 1995. 5. . 111-121.  

 
 

 
 – . , ., . ,  

 « », . , . .: 8(922)208-69-84. E-mail: zoteev.o@mail.ru. 
 – . , . . -

 « . . », . .: 
8(3519)29-84-61, 29-84-66. E-mail: prmpi@magtu.ru. 



… ., ., . . 

. . . 2013. 4.     ——————————————————————————————————— 17

 – . . , .  
 « . . », . 

.: 8(3519)29-84-61, 29-84-66. E-mail: prmpi@magtu.ru. 
 – . . , . -
 « . . », . 

.: 8(3519)29-84-61, 29-84-66. E-mail: prmpi@magtu.ru. 
 –  

 « . . », . .: 8(3519)29-84-61, 29-84-66. 
E-mail: prmpi@magtu.ru. 

 INFORMATION ABOUT THE PAPER IN ENGLISH 
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Abstract. The beginning of new tailings storage sites pio-
neering has been caused by the exhaustion of the existing tailing 
dump capacity at Uchalinsky Mining and Processing Plant. As a 
result of the necessity for the forthcoming Uchalinsky quarry 
restoration the possibility of using quarry bowls with a large 
amount of waste area was studied. However, the draught from 
the dam pond zone, which will be formed in the current tailings 
discharging into the quarry bowl, will be hampered due to the 
lack of access to its early levels. Therefore, it was decided to 
thicken the pulp to pasty-like conditioning before storing.  

To develop pasty pulp storage technique the physical and 
mechanical properties of thickened tailings have been estimated 
and filling solid mass characteristics were identified. It has been 
found that thickened pulp yields only a part of gravity wafer and 
it does not lose their flow properties and is subject to the yield-
ing even in substantial thickening. 

Keywords: deposit, paste, quarry, condensation, spreading 
corner, water yield, water production, flocculant, mudding, 
physical and  mechanical properties. 
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THE LIQUID-PHASE PROCESSES OF IRON AND STEEL DIRECT PRODUCTION  
Kaskin Kuat Kamarovich – Ph.D. (Eng.), Associate Professor, Aktobe State University K. Zhubanova, Aktobe, Kazakhstan. 

E-mail: kuatkamarovich@rambler.ru. 

Abstract. The problems of the liquid-phase process of iron and steel 
production are considered. The international experience of steel production 
is presented. A continuous process of steel and iron ore production in smelt-
ing furnaces allowing to use 100% metallized charging feed has been de-
veloped. The process was tested in experimental - industrial ore-smelting 
furnace with the capacity of 1200 kVA on the pellets from Lebedinsky and 
Kachkanarsky deposits, which were metallized under Beloretsk Metallurgi-
cal Plant. The total amount of processed metallized pellets containing up to 
15% waste material and 85-95% metallization is about 600 tons. 

Keywords: metalized pellets, direct production of steel and cast iron. 
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Abstract. Series of model experiments to study the dependency 
of metal furnace charge porosity changing on the charging bucket 
height in electric furnace steelmaking have been executed. The 
experiments performed comprise four ways of lumpy scrap charging 
in a basket, which are usual for the arc furnace operating modes: 
without and with liquid cast iron adding in technological process of 
smelting. On the basis of the data obtained functional dependence of 
metal furnace charge porosity changing on the charging bucket 
height for each of considered options have been established. 
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Abstract. A new ITmk3-based fine-grained zinc-bearing metallurgi-
cal wastes recycling method of direct reduction was developed. The meth-
od allows producing iron pellets and zinc extracting within 9-12 minutes. 
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Abstract. High-temperature processing of melt f casting die steel 
is an effective and inexpensive method of obtaining a high complex of 
properties of castings. 

The  experimental  work  was  to  study  the  search  for  a  «critical»  
point and high-temperature processing of melt f casting die steel 

 modes. For this purpose was obtained dependence of kine-
matic viscosity / heating temperature of the melt. 

The «critical» point of melt f casting steel 4  is 1760° . 
The melt f steel kept at a temperature of 1710°  not more than 
5 minutes and filled at a temperature 1560°  for the purpose of obtain-
ing favorable primary cast structure and high properties of castings. The 
cast samples is + special carbide type . 

Keywords: casting die steel, high-temperature processing, hard-
ness, wear resistance, structure, allowing, critical point. 
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Abstract. The  surface  relief  and  structure  peculiarities  of  steel  45  
after electroexplosive copper plating and subsequent electron beam 
treatment were investigated by scanning and transmission electron mi-
croscopy methods. It has been established that the copper concentration 
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Abstract. The article is devoted to the problem of current interest 
that is the study of resulting products geometry and power parameters 
of the drawing process dependence on the use of back tension force. The 
work was performed by the software using the finite element method 
and was practically experimented. The results of theoretical and 
practical  parts  are  in  good  agreement.  As  a  result  of  this  work  the  
required dependencies have been defined and valuable recommendations 
to producers have been given. 
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Abstract. A hot stamping process of a titanium alloy sheet using 
resistance heating was developed to improve the productivity. As the 
heating temperature increased, the bending load decreased and the 
titanium alloy sheet was successfully formed at elevated tempera-
tures. As the heating temperature increased, the springback of the 
bent sheet decreased. Although needle-shaped martensite appeared at 
a heating temperature of 1050°C, the microstructure at a heating 

temperature of 880°C was similar to the as-received sheet. When the 
heating temperature increased to 880°C, the hardness increased to 
370 HV20. It was found that the hot hat-shaped bending of the titani-
um alloy sheet using the resistance heating was effective in improv-
ing the productivity.  

Keywords: titanium alloy sheet, Ti-6Al-4V, hot stamping, re-
sistance heating, springback. 
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Abstract. The paper presents the results of the high-speed asym-
metry  effect  on  the  curvature  change  of  the  asymmetric  Ti-Ni  tape  in  
rolling. It is shown that curvature of the finished bimetallic strip can be 

reduced to zero by increasing the speed asymmetry. 
Keywords: bimetallic strips, Ti-Ni, bimetal rolling, high-speed 

asymmetry. 
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Abstract. This paper presents the research results of two opposing 
asymmetry factors effect on the power parameters changing of plate rolling 
process. The effect of high-speed and geometric asymmetry on the parame-
ters of the rolling process has been investigated. It was determined that the 

application of two opposing asymmetry factors permits to reduce the rolling 
force and power, as well as to provide the resulting sheet without curvature. 

Keywords: curvature, rolling loading, rolled metal products, rolling 
capability, asymmetric rolling. 
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Abstract. The features of the steel rod microstructure of Sv-Sv-
08GNM and 08G1NMA steel grades were investigated by complex 
methods. The characteristic microstructure of rod under investigation 
mainly consists of ferrite, bainite martensite sections and a small amount 
of perlite. The fact stated that high perfection of the thin crystal structure 
of ferrite matrix is an important factor to provide wire rod with high 
technological plasticity in its processing into the welding wire.   

Keywords: microstructure, welding wire rod, properties, processa-
bility at drawing. 
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Abstract. The effect of grinding time (5,8-15,8 kc) and a ro-
tor mill speed (290-360 min-1) on the mechanical properties of 
the powder material on the basis of activated chip powder was 
investigated. The optimal values of mechanochemical activation 
process parameters that provide improved mechanical properties 
of hot-powder material Al-FeTi have been identified. 

Keywords: strength, hardness, D-16 chips, mechanical acti-
vation. 
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PHISICO-MECHANICAL PROPERTIES OF FILMS ON THE TI-AL-N BASIS, DEPOSITED BY PULSED 
MAGNETRON SPUTTERING UNDER THE INFLUENCE OF VARIABLE GAS PRESSURE 

Kameneva Anna Lvovna – Ph.D. (Eng.), Associate Professor, National Research Perm Polytechnic University, Russia. Phone: 
(3422) 224-24-05. E-mail: kameneva@pstu.ru. 
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Abstract. The effect of the gas mixture pressure on the 
phase composition, surface morphology, structural characteris-
tics and physicomechanical properties of films on the Ti-Al-N 
basis, deposited by pulsed magnetron sputtering has been inves-
tigated. Polycrystalline film with a unique set of physical and 
mechanical properties has been obtained under the optimum 
pressure of the gas mixture. 

Keywords: pulsed magnetron sputtering, gas mix pressure, 
phase structure, a microstructure, physicomechanical proper-
ties. 
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Abstract. The assessment and ways for competitiveness in-
creasing of coil reinforcing steel article are presented in this 
article. The method of competitiveness index determination was 
used for the assessment. The comparison of the national and 
foreign standard requirements level for reinforcing steel has 
been performed. The variants of modern methods of coil rein-
forcing steel production have been examined; their effectiveness 
assessment has been made with the use of the time-saving law 
and recommendations on their efficiency improving were given. 

Keywords: reinforcing steel, competitiveness, competitive-
ness assessment, analysis of the technology, engineering pro-
cesses, choice of technology. 
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Abstract. The results of study of the inertial loads effect on the pa-
rameters of loading joints, bearings and drive of the hunting hinged lever 
motion of varietal continuous casting machine crystallizer were shown. 
During the research it was found that the crystallizer hunting frequency 
and hunting motion static imbalance cause the inertial loads. Hunting 
motion component loading dependencies on the crystallizer hunting 
frequency and air pressure in the balancing air dampers, which should be 
taken into account in setting up the crystallizer hunting motion under 
production environment, were obtained by mathematic simulation. 

Keywords: CCM, hunting motion, inertial force, static instability, 
the reaction force, loading, air damper. 
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Abstract. The  resuts  of  tests  of  rollers  produced  from  elec-

troslag remelting ingots on cold rolling sheet mills have been pre-
sented. The durability of cast rolls with 2,5-3,5% chromium content 
exceeds the durability of forging rollers with 1,5-2,5% chromium 
content in 1,42-1,64 times. 

Keywords: rollers, cold rolling, electroslag remelting, durability. 
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Abstract. Rock pieces interactions with the ledges of jaw crusher 
grinding plates were investigated. 

As a result of theoretical studies confirmed by the experimental da-
ta, it was defined that the tendency of load reducing needed for rock 
fragments breaking is the reduction of rock pieces contact area with 
protrusions of rock crushing plates. 

Keywords: ledge of the crusher plates, contact area, loading, de-
struction, pressure, deformation. 
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t,  30,9 29,2 46,2 21,6 26,7 0,7 , % 11,5 5,1 10,6 8,9 7,9 
t,  >100 35,8 57 23 28 1,5 , % <0 3,9 6,5 0,1 0,7 
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Abstract. Five types of current regulators have been analyzed ac-
cording to the quality criteria, rapidity, disturbance influence and ro-
bustness. Transient processes and bode amplitude plot calculated in the 
MATLAB Simulink program are presented. Recommendations for the 
application of regulators are given. 
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0  10,36 

 2
2p  1,02562 2

0   1,0806 2
0   1,14 2

0   

n1 = 0,7 2
1p  0,02 2
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THE ELECTRIC DRIVE DYNAMIC OF JAW CRUSHER IN LOADING, DEPENDING  
ON ECCENTRIC SHAFT TRANSFERRING 
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Abstract. To reduce dynamic loads from vibratory processes, 
which emerge when the crushing plates grab flat-shaped metal ingots, 
ingot by ingot crushing is recommended. 

Keyewords: eccentric shaft, harder, grab, crushing moment, in-
got, amplification factor. 
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Abstract. The article is devoted to the problem of expansion the 
raw-material base of the building industry. The possibility for rushing 
sand obtaining from technogenic materials is proved. It was educed that 
increased size of waste particles results in the necessity for materials 
classification. The optimum fractions proportions of particles from 
granodiorite crushing dropping have been defined. The particle fraction 
proportions from crushed skarn-magnetite ore tailings are presented. The 
process flowsheet of waste-free processing of granular technogenic 
materials has been developed.  

Keywords: fine grain concrete, technogenic materials, filler. 
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Abstract. A model to choose the optimal ratio of physical and hu-
man capital accumulation rates for the Republic of Bashkortostan on the 
basis of the benchmarking process is suggested in the article. The image 
of the region-analogue is represented by «normative» parameters of the 
region under consideration resulting from the internal benchmarking 
(self-diagnosis). 
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THE ORGANISATION OF THE MANUFACTURING INSPECTION DEPARTMENT 
AT THE SITE OF SIBAY UNDERGROUND MINE 
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Trilyev Anton Evgenievich – Engineer PLC «InEcO», Chelyabinsk, Russia. Phone: (351) 265-55-04. -mail: ineco@bk.ru. 

Abstract. The paper contains the analysis of the circumstances and 
reasons for the safety decline at Sibai underground mine. The organization 
chart of the pre-existing labour protection and industrial safety control sys-
tem, the results of operational, objective and multipurpose inspections, as 
well as the results of the questionnaire survey are presented. The structure of 
organized manufacturing inspection department and the bodies for inspec-
tion assigned to the department experts, as well as the statistics on occupa-
tional injuries and identified violations at the plant are also presented 

Keywords: industrial safety, production control, questionnaire sur-
vey, injuries monitoring function. 
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Abstract. The article considers the creation of automated control 
system for spare parts stock intended to repair and maintain the main 
processing equipment. Using this automated system it is possible to 
calculate current and emergency (insurance) stock of spare parts on the 
basis of logistic method of analysis such as ABC-analysis and XYZ-
analysis. The relationship between the possible damage and the lack of 
spare parts stock with the cost for its creation is compared in determin-
ing the practicability for emergency reserve formation. 

The research is carried out with the support of the Ministry of education 
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 INFORMATION ABOUT THE PAPER IN ENGLISH 

THE STATE AS AN ACTOR LAWMAKING RELATIONS: THE PRECONDITIONS  
OF DEVELOPMENT AND MODERN STATE OF THE PROBLEM 

Borisov Alexey Nikolaevich – Ph.D. (Political), Head of the UNESCO, chair of MGIMO-University, Russia. E-mail: UNA-
Russia <una@una.ru>. 

Abstract. The history of the state development as a subject of legal 
relations has been developing in leaps and bounds. The first leap was 
connected with the Renaissance, and then with the Enlightenment. At 
that time the great geographical discoveries and the book printing devel-
opment significantly expanded the cognitive abilities of a human being. 
The filtering functions of the dawned flow of information the humanity 
relegated to the state. The same thing is happening nowadays, when we 
keep watch another leap in the development of science. It is for the state 
the function of law-making has been assigned both inside the state and 
in the international arena. 

Keywords: human rights, policy, lawmaking, the subject of legal 
relations. 
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