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H-Ecopur 5,7·10-7 5,14·10-9 6,58·10-7 7,41·10-9 13 30 
Ecorabber 2 
FPM, FKM 5,08·10-7 4,29·10-9 6,62·10-7 6,3·10-9 23 32 
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 1 

 2007–2009 ., . . 

 2007              
 1184 1194 1409 1429 1415 1462 2458 4005 2779 3418 2583 2198 25534 

.  12 4 6 4 9 2 8 15 4 6 12 1 83 
 230 216 214 233 274 595 849 842 436 372 335 461 5057 

.  14 15 17 16 16 17 18 17 16 23 19 17 205 
 244 322 359 266 254 269 221 277 250 286 339 310 3397 
 1658 1732 1982 1928 1943 2326 3528 5124 3465 4076 3257 2969 33988 

 2008              
 2496 2742 2632 2305 2704 1859 3149 2866 3311 4047 2874 2312 33297 

.  7 9 7 10 18 23 1 4 20 21 38 18 176 
 239 396 345 206 353 814 911 737 335 363 155 268 5122 

.  14 34 19 21 26 18 19 17 18 21 17 16 240 
 276 321 317 271 242 200 264 204 255 262 228 176 3016 

.  – 32 35 33 32 42 33 33 34 31 31 32 368 
 3011 3491 3329 2815 3331 2915 4357 3840 3935 4703 3288 2788 41803 

 2009              
 1992 2505 2461 2774 1808 1732 2627 2171 2236 2112 1992 2337 26747 

.  13 28 24 24 20 2 3 6 5 7 14 31 177 
 71 114 146 261 156 427 331 252 175 218 192 467 2810 

.  9 10 19 20 14 17 15 13 10 12 10 10 159 
 109 122 123 92 124 183 134 83 64 124 128 108 1394 

 109 122 123 92 124 183 134 83 64 107 83 56 1280 
 – – – – – – – – – 17 45 52 114 

.  29 25 30 33 32 26 25 35 25 29 22 77 388 
 2201 2766 2760 3160 2120 2368 3117 2541 2500 2483 2334 2989 31339 

 

 2 

 2007–2009 ., . . 
2007               

 ( ) 283 61 94 133 161 77 217 149 256 585 399 454 2869 
 ( ) 569 58 129 177 201 273 303 478 181 804 767 539 4479 

 105 103 66 101 105 171 175 127 89 143 147 257 1589 
 ( ) – 1860 512 966 676 258 – – – 97 1379 – 5748 

 957 2082 801 1377 1143 779 695 754 526 1629 2692 1250 14685 
2008               

 ( ) 143 118 260 559 454 213 529 398 397 488 482 337 4378 
 ( ) 331 586 925 962 326 827 947 733 535 797 865 300 8134 

 98 71 115 84 166 82 82 83 80 82 158 140 1241 
 ( ) 648 1406 788 – – 816 – – 758 155 1542 – 6113 

 1220 2181 2088 1605 946 1938 1558 1214 1770 1522 3047 777 19866 
2009               

 ( ) 229 416 318 256 228 253 159 308 506 362 189 251 3475 
 ( ) 135 299 205 326 142 353 54 276 1107 797 420 544 4658 

 88 87 88 250 85 85 87 84 88 145 146 170 1403 
 452 802 611 832 455 691 300 668 1701 1304 755 965 9536 
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 3 
 XYZ-  2007–2009 ., . . 

2007   
1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 3787 4306 9242 8199 25534 6384 2128 2133 897 33,4% 42% Z Z 
 660 1102 2127 1168 5057 1264 421 535 220 42,3% 52,2% Z Z 

 925 789 748 935 3397 849 283 82 40 9,7% 14% X Y 
 5372 6197 12117 10302 33988 8497 2832 2802 1043 33% 36,8% Z Z 

2008   
1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 7870 6868 9326 9233 33297 8324 2775 1019 535 12,2% 19,3% Y Y 
 980 1373 1983 786 5122 1280 427 457 240 35,7% 56% Z Z 

 914 713 723 666 3016 754 251 95 42 12,6% 17% Y Y 
.  67 107 100 94 368 92 31 15 10 16,6% 31,2% Y Z 

 9831 9061 12132 10779 41803 10451 3484 1145 587 10,9% 16,8% Y Y 
2009   

1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 6958 6314 7034 6441 26747 6687 2229 314 267 4,7% 12% X Y 
 331 844 758 877 2810 702 234 219 116 31% 49,7% Z Z 

 354 399 281 360 1394 348 116 43 28 12% 24,4% Y Y 
.  84 91 85 128 388 97 32 9 14 9,6% 43,6% X Z 

 7727 7648 8158 7806 31339 7835 2612 195 332 2,5% 12,7% X Y 
 

. X4, X12 – ; 
4, 12 – ; var4, var12 –  

. 

 4 

 XYZ-  2007–2009 ., . . 

2007   
1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 ( ) 438 371 622 1438 2869 717 239 426 158 59,4% 66% Z Z 
 ( ) 756 651 962 2110 4479 1120 373 583 241 52% 64,6% Z Z 

 ( ) 2372 1900 – 1476 5748 1437 479 888 601 61,8% 125% Z Z 
 274 377 391 547 1589 397 132 97 49 24,6% 37,1% Y Z 

 3840 3299 1975 5571 14685 3671 1224 1290 614 35% 50,1% Z Z 
2008   

1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 ( ) 521 1226 1324 1307 4378 1094 365 333 144 30,4% 39,4% Z Z 
 ( ) 1842 2115 2215 1962 8134 2033 678 142 242 7% 35,7% X Z 

 284 332 245 380 1241 310 103 51 32 16,3% 31% Y Z 
 ( ) 2842 816 758 1697 6113 1528 509 845 543 55,3% 106% Z Z 

 5489 4489 4542 5346 19866 4966 1655 402 590 8% 35,7% X Z 
2009   

1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 ( ) 963 737 973 802 3475 869 290 102 95 11,7% 32,7% Y Z 
 ( ) 639 821 1437 1761 4658 1164 388 454 289 39% 74,5% Z Z 

 263 420 259 461 1403 351 117 91 50 26% 42,4% Z Z 
 1865 1978 2669 3024 9536 2384 795 481 371 20% 46,6% Y Z 
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 5 
 2007–2009 ., . . 

2007   
             

 
2007  2615 3814 2783 3305 3086 3105 4223 5878 3991 5705 5949 4219 48673 

 
2008  4231 5672 5417 4420 4277 4853 5915 5054 5705 6225 6335 3565 61669 

 
2009  2653 3568 3371 3992 2575 3059 3417 3209 4201 3787 3089 3954 40875 

 6 
 XYZ-  2007–2009 ., . . 

   
1  2  3  4   X4 X12 4 12 var4 var12 XYZ4 XYZ12 

 2007  9212 9496 14092 15873 48673 12168 4056 2885 1149 23,7% 28,3% Y Z 
 2008  15320 13550 16674 16125 61669 15417 5139 1181 844 7,6% 16,4% X Y 
 2009  9592 9626 10827 10830 40875 10219 3406 610 497 6% 14,6% X Y 

 7 
 2007–2009 . 

2007  2008  2009   
. . % . . % . . % 

 33988 69,83 41803 67,79 31339 76,67 
 25534 52,46 33297 53,99 26747 65,44 

 5057 10,39 5122 8,31 2810 6,87 
 3397 6,98 3016 4,89 1394 3,41 

 – – 368 0,60 388 0,95 
 14685 30,17 19866 32,21 9536 23,33 

 7348 15,10 12512 20,29 8133 19,90 
 5748 11,81 6113 9,91 – – 

 1589 3,26 1241 2,01 1403 3,43 
 48673 100,00 61669 100,00 40875 100,00 

 8 
 2007–2009 . 

2007 2008 2009 
 , 

. . 
 
 

, % 

 
-

, % 
, 

. . 
 
 

, % 

 
-

, % 
, 

. . 
 
 

, % 

 
-

, % 
 32882 67,56 67,56 45809 74,28 74,28 34880 85,34 85,34 

 
, 

, ) 
5748 11,81 79,37 6113 9,91 84,19 – – – 

 5057 10,39 89,76 5122 8,31 92,50 2810 6,87 92,21 
 3397 6,98 96,74 3016 4,89 97,39 1394 3,41 95,62 

 
 1589 3,26 100,00 1241 2,01 99,40 1403 3,43 99,05 

 – – – 368 0,60 100,00 388 0,95 100,00 
 48673 100,00 – 61669 100,00 – 40875 100,00 – 
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MINING 
UDC 622.271.32.013.3 
Gavrishev S.E., Burmistrov K.V., Kidyaev V.A. 

The use of advantages offered by combined rock 
transport at the open cast-underground mining. 

In the article the authors consider the change of transport 
from automobile on automobile-conveyor on the stage of 
quarry completion, that allows not only to develop low level 
of a quarry with lower costs on transportation, but also later 
provides more effective use of quarry space for transporting 
edge stocks to surface. The article gives the results of re-
searches of calculations of a quarry productivity – under-
ground ore mine, where the use of the introduced car-and-
conveyor transport can be economically effective. 

Fig. 3. Bibliogr. 1 name. 
Key words: combined mining, quarry completion, 

above ground conveyor, economic efficiency. 

UDC 622.271:622.17 
Melnikov I.T., Surov A.I., Shelkovnikova A.A. Field 

investigations of pond-zone tail-storing of OJSC (Open 
Joint Stock Company) “Vanadyi” (Kachkanar MCGE 
(Mountain Concentrate Group of Enterprises)) ground 
deposits. 

Field investigations results of pond-zone tail-storing of 
OJSC (Open Joint Stock Company) “Vanadyi” (Kachkanar 
MCGE (Mountain Concentrate Group of Enterprises)) 
ground deposits are introduced in the article. With moving 
off from water edge ground deposits average weighted tail 
fineness declines from 0,04–0,124 to 0,011–0,0152 mm in 
the spill way constructions area. Dust-like tail deposits, 
packed sandy loam and loam has framework (skeleton) den-
sity change gap respectively equal 1,65–1,74, 1,46–1,58, 
1,26–1,33 t/m3. Pond-zone material filtration coefficient var-
ies  from  1  10-5 to  5  10-7 sm/s (8,6  10-3–4,3  10-4 m/day), 
and low permeability of deposits affects greatly filtration 
mode and stability of enclosing dam. 

Fig. 4. Table 1. Bibliogr. 6 names. 
Key words: bottom sediment, pond-zone, tail-storing, 

tails, filtration, stability. 

UDC 622.27. 
Pauk L.G., Dzhioeva A.K. Definition of rational 

ways of ore breaking.  
Application of big bore holes (100–150 mm) on de-

posits with hard ores allows to increase ore extraction per 
1 meter of a bore hole thanks to the increase of LNS. 

Table 1. Bibliogr. 12 names. 
Key words: ore breaking, indicators of ore breaking 

in bore holes of various diameter, vertical slices, working 
out systems. 

UDC 622.261.27:622.023.623 
Khlusov A.E. On determination of rational thick-

ness of concrete support in horizontal mine workings 
driven in the unstable rocks. 

An engineering method for calculation of concrete 
monolithic support in horizontal mine workings driven 
under complicated geological-and-mining conditions, 
based on the use of relationships of the beam systems 
mechanics is suggested in the article. With a view of pro-
viding the optimum thickness of the support, the profile 
of the working should be outlined according to the certain 
regularity, and dimensions of the working cross-section 
are associated with acting loads by some ratio. 

Fig. 3. Bibliogr. 5 names. 
Key words: horizontal mine working, unstable rocks, 

monolithic concrete support. 
METALLURGY OF FERROUS, NON-FERROUS 

AND RARE METALS. FOUNDRY ENGINEERING 
UDC 662:669.162.266 
Sibagatullin S., Majorova T. To Calculation of in-

dicators of a course of blast furnace process at the 
raised general pressure difference of gases. 

Dependences for definition of the expense and pres-
sure of blasting, degree of direct reduction on equilibra-
tion degree raw materials by a carrying power of a gas 
stream for conducting domain fusion with the raised gen-
eral pressure difference of gases are presented. 

Analytical expressions for calculation of quantity of 
made work by a gas stream on resistance overcoming raw 
materials and works of formation of gases at course of 
reactions of deoxidation by carbon are received. 

Bibliogr. 7 names. 

UDC 621.746.5.047 
Kazakov A.S., Stolyarov A.M. The influence of in-

ternal roller cooling of secondary cooling zone on con-
tinuously cast slab. 

Slab heat transfer range was estimated due to internal 
roller cooling. At the top part of the vertical sections the 
ratios of heat transfer to slab width and casting speed 
were defined. 

Fig. 3. Table 1. 
Key words: slab, heat transfer, rollers, internal cooling. 

UDC 621.74.045 
Chernov V.P., Selivanova E.A. The study of prop-

erties of fire-resistant suspensions used for ceramic 
forms at investment casting. 

The article proves that adjusting the level of acidity 
of suspension, it is possible to adjust its durability. Hence, 
it is necessary to use such a fire-resistant filler which 
would move the level  in area of suspensions harden-
ing. Thus the filler should not contain any iron oxides or 
undergo polymorphic transformations during heating and 
burning. And it should also exclude vacuum-ammoniac 
drying that is doubtless, will lead to improvement of eco-
logical conditions at the enterprise. 

Table 3. Fig. 5 names. 
Key words: durability, a ceramic form, filler, suspen-

sion, a catalyst, hardening, fine material, the level of acidity. 
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PRESSURE TREATMENT OF METALS 
UDK 621.777:669.231.7 
Sidelnikov S.B., Dovzhenko N.N., Biront V.S., Lo-

patina E.S., Lebedeva O.S., Stolyarov A.V., Uskov I.V., 
Shubakov A.P., Babushkin O.V. Research of technology 
of wire production from gold alloys. 

The results of the experimental researches of the 
process of wire production from new alloys based on 
585th probe gold have been stated. Conditions of section 
rolling and wire drawing have been given as well as the 
structures and properties of cast and deformed semi-
products from these alloys. Efficiency of the use of new 
alloys and technologies of their treatment have been 
shown from the point of view of growth of metal yield. 

Fig. 4. Table 1. 
Key words: jewelry alloy, modifying agent, labora-

tory research, experimental-industrial study, metal yield. 

UDC 621.73 
Medvedev E.B., Baryshnikov M.P. The influence 

of  the  hindered deformation zone on the  plastic  form 
change the bimetallic compositions during cold direct 
extrusion. 

Using the Deform 2D modeling system the influence 
of the hindered deformation zone on the plastic form 
change in the layers of bimetallic compositions during 
cold direct extrusion was studied. It was shown that the 
hindered deformation zones that emerge under certain 
deformation conditions signif icantly change the flow pat-
tern of bimetallic materials, which results in formation of 
various geometrical parameters of a bimetallic item. 

Fig. 8. Bibliogr. 6 names. 
Key words: bimetallic composition, hindered defor-

mation zone, plastic form change. 

MATERIAL SCIENCE AND THERMAL METAL 
TREATMENT 

UDC 621.745.435: 621.745.55: 544.016.5 
Panov A.G. Dependence of impact elasticity of cast 

Fe-Mg-Ni modifying agents on the microstructure mor-
phology. 

The object of the study are cast Fe-Ni-Mg modifiers 
of ductile iron with sphere graphite. 

The purpose of the work is development of the way 
of reduction of impact elasticity to increase crushability of 
cast Fe-Ni-Mg modifiers. 

The article describes the influence of modification on 
microstructure and impact elasticity of cast Fe-Ni-Mg modi-
fiers.  As  a  research  results  quantitative  features  of  micro-
structure and impact elasticity were found. It is discovered 
that surface-active elements significantly refine the micro-
structure and change the morphology of structural elements 
of alloys so by that their impact elasticity decreases by half. 

Modifying of Fe-Ni-Mg melts solves an important 
production and scientific problem. It expands the applica-
tion of cast Fe-Ni-Mg alloys for modifying ladle treat-
ment of small volumes of melt and in-mould modifying to 
produce finer microstructures of alloys and to reduce en-
ergy consumption for their refining. 

Fig. 5. Table 3. Bibliogr. 5 names. 
Key words: modifying alloy, sphere graphite cast 

iron, microstructure, phase composition, crushability, 
impact elastic ity. 

UDC 539.4 
Kazantsev A.G., Rymkevich A.I., Silaev A.A., 

Vopilkin A.H., Kononov D.A., Tihonov D.S. Compara-
tive analysis of characteristics of mechanical proper-
ties and fracture strength of metal in serviceable axles 
of wheel pairs and the ones that were rejected after the 
sonic test. 

The study carried out complex experimental research 
and offered comparative analysis of mechanical properties at 
stretching, impact elasticity, static, dynamic and cyclic frac-
ture strength of metal of serviceable axles and the ones that 
were rejected during sonic test. Temperature dependencies of 
static and dynamic fracture toughness were shown as master 
curve. The authors calculated characteristics of Peris diagram 
and threshold values of stress intensity coefficient. 

Fig. 9. Table 2. Bibliogr. 10 names. 
Key words: axis of a wheel pair, sonic test, mechani-

cal properties, impact elasticity, fracture strength, dy-
namic fracture, master curve, fracture toughness, Peris 
equation. 

NANOMATERIALS AND NANOTECHNOLOGY 
UDC 538.95 
Kameneva A.L. Correlation between Ti-Al-N film 

forming process by electric arc evaporation and proc-
esses on the surface of vaporable cathode 

The processes in near-surface layers of vaporable ma-
terial of titanic and aluminum cathodes during electric arc 
evaporation have been studied. Correlation between con-
stitutive processes taking place on film surface and cath-
ode erosion zone during evaporation and their dependence 
on temperature conditions has been established. 

Fig. 2. Bibliogr. 2 names. 
Key words: evaporation process, morphological pecu-

liarities, cathode erosion zone, Ti-Al-N based films, elec-
tric arc evaporation. 

MODELING OF TECHNOLOGICAL PROCESSES 
UDC 539.374.2 
Basin M.E., Boyarshinov M.G., Kolmogorov G.L. 

Simulation methodic of the elastoplastic drawing of 
long-sized product in hydrodynamic-friction regime. 

An original mathematical model for description of the 
combined flow of a viscous lubricating layer and elasto-
plastic drawing deformation of a multilayer product has 
been developed. The theory of plastic flow with linear 
anisotropic hardening has been used for description of the 
material’s behavior. The . Belotserkovskii approach 
has been applied to the determination of the pressure in 
the lubricating layer. The problem of elastoplastic defor-
mation of the product in the hydrodynamic-friction re-
gime has been solved using the model developed. 

Fig. 9. Bibliogr. 23 names. 
Key words: drawing, elastoplastic loading, viscous 

flow, finite element method, mathematical simulation. 

UDC 517.55 
Belankov A.B., Gitman M.B., Stolbov V.Y. Three-

level model of metal structure forming during solidifi-
cation using mesh cellular automaton. 

An original structure of the cellular automaton using 
distant interaction was developed. This method is used for 
microstructure forming in the melt during metal solidifi-
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cation. A number of experiments were carried out. The 
results of the experiments correlate well with the data of 
the experiments.  

Fig. 5. Bibliogr. 8 names. 
Key words: metal structure, solidification, three level 

model, cellular automaton. 

UD  531.43/46 
Antsupov A.V., Antsupov A.V. (Jr.), Slobodian-

skiy M.G., Gubin A.S., Rusanov V.A., Chekalin I.Y., 
Antsupov V.P. Forecasting the safety of tribological 
conjunction based on thermodynamic analysis of fric-
tion process. 

A physical probability model of tribological conjunc-
tion parametric safety as well as an analytical method for 
forecasting the probability of their troubleproof operation 
and the gamma-percentage service life have been devel-
oped. For this purpose, theoretical relationships for deter-
mining the wearing rate of sliding friction elements were 
derived, based on thermodynamic analysis of friction proc-
ess as a process of dual molecular-mechanical nature. 

A comparison between estimate and experimental 
data on wearing of various material samples applying a 
friction machine is presented which confirms adequacy of 
the theoretical developments. 

Fig. 1. Table 1. Bibliogr. 10 names. 
Key words: reliability, thermodynamics, friction, 

wear, forecasting, service life. 

UDC 622.673.8 
Chernetskaya I.E., Isaev E.A. Probabilistic model 

of granule mass growth. 
We analyzed the process of granule forming of loose ma-

terials. The probability of intrusion the clotted particle into the 
clotting one due to filling its voids and due to some capillary 
interaction forces was examined. Also the probability of sepa-
ration (retention) on the surface of the clotting granule was 
examined. The proposed model of dynamic clotting value of 
finely divided materials considering the conditions of granule 
forming may be used in mathematical modeling the process 
of granulation of loose iron-ore materials. 

Fig. 2. Bibliogr. 5 names. 
Key words: granule forming, loose materials, dy-

namic clotting value. 

ECONOMICS, MANAGEMENT AND 
PRODUCTION MARKET. LAW 

UDC 330.3 
Abilova M.G. Activization of reproductive labour 

in Russia: evaluation methods of process efficiency 
and their realization. 

The article considers some approaches to evaluation 
methods of reproductive labour activization. The possi-
bilities of every approach are illustrated by the results of 
empirical study. The conclusion is that it is necessary to 
develop reproductive policy in the country. 

Bibliogr. 6 names. 
Key words: reproductive labour, reproductive labour 

activization, human capital, reproductive policy 

UDC 331.48/369.04:658.1 
Nemtsev V.N., Derjabin A.V., Derjabina A.V. In-

stability of current incomes as risk factor for devel-
opment of contemporary enterprise. 

Organizational development problems and the rea-
sons of low efficiency of state unitary enterprises have 
been studied. The external and internal factors determin-
ing standards of business activity were found. 

Management mechanism for stable organizational 
development has been presented as well as the results of 
enterprise current income XYZ-analys is has. The role of 
innovation for development of contemporary enterprise 
system has been researched. 

Fig. 1. Table 8. Bibliogr. 3 names. 
Key words: state unitary enterprise; development; ex-

ternal and internal factors; business activity; management 
mechanism for stable organization development; current 
income, XYZ-analysis; innovation. 

UDC 332.135:005.52 
Polikarpova M.G. Economic and mathematical 

analysis of the integration activities of the economic 
sectors of the Russian Federation. 

In the article we represent some results of economic and 
mathematical analysis of the integration activities of the 
economic sectors of the Russian Federation. On the basis of 
this analysis it is possible to form a qualitative market infra-
structure of the corporate control and to work out effective 
measures of the government policy in the sphere of the in-
dustrial administration of integration activities. 

Fig. 4. Table 1. Bibliogr. 6 names. 
Key words: integration, integration activities, indus-

trial distribution, mergers and acquisitions (M&A), struc-
tural changes. 

UDC 368.031.6 
Juravin S.G., Ivanushkina I.S. Recurrence of the 

Russian Federation insurance market. 
The article contains an analysis of recurrence of the 

insurance market based on the estimation of financial 
indicators in Russia. The following indicators were used 
for the analysis: indicators of profitability of the insurance 
market, indicators of insurances and cash bonuses. During 
the research, the factors influencing the recurrence of the 
insurance market have been defined and the stages of its 
development have been established. 

Also, on the basis of the analysis of book assets 
value, the authors conducted an estimation of capitaliza-
tion of Russian insurance companies. The recurrence 
analysis was carried out on the basis of the statistical data. 

Fig. 5. Bibliogr. 4 names. 
Key words: recurrence; insurance market; insurance 

companies; capitalization; profitability of the insurance 
market; cash bonuses; insurance compensation. 

UDC 347.1 
Subbotina E.V. Criteria of establishing the limits 

of subjective civil rights. 
This article sets out the criteria that allow us to assess 

the legal relations of subjects, determine if violation oc-
curred during the implementation of subjective civil rights. 

Bibliogr. 17 names. 
Key words: civil r ights, rule of law, subject in a legal 

relationship. 
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