
7 

. . . . . . . 2013.  4 (40) 
 
 

,  
 
 

 681.3 
 

 
 

. , .  
 

443100, . , . , 244 
E-mail: esib@samgtu.ru 

 
. -

-
, , .  

, . . . 

: , , , , , , , 
, , , , , , , , -

, , . 

-
,  

-
. 

, -
 

, -
. ,  

, -
, ,  

, ,  
. 

 
. 

-
. 

 
[1-4],  ( , , 

, ) ,  ( -
) . 

                                                   
 ( ., .),  «  

». 
 ( .),  «  

». 



8 

-
 

. 
, ,  [5-8], 

, -
-
 

. 
, -

. 
:  

– , , 
, ; 

–  –  
-
-

;  
. 

-
 

, , 
, ,  

. -
, . . . 

-
. 

-
: 

  1.  
. 

  2. -
. 

  3.  Ai (i=1 n), 
-

. 
  4.  Ai, -

. 
  5.  ( , ,  

). 
  6.  

,  
, , , , -

 Ai . 
  7.  

, -
, , -

 Ai -
. 

  8. -



9 

, -
. 

  9. ,  
, -

 – , -
, ,  

 Ai . 
  10. -

 Aik,  
,  

  

ik = B1 B2  … Bj  … Bm, 

 k = 1  r – ; ik –  
 Ai ;  

1, 2, …, J, …, Bm – ,  
; 

B1, B2, …, Bj, …, Bm – , -
. 

  11.  Ai  
k = 1  r ik. 

  12. ik  
-

, , -
. 

  13.  
,  

.  3 ). 
 

, . 
. 

: 
 , , ; 
  – , -

; 
  

, ; 
 . 

 Ai -
, , -

. 
 

: 
 , ,  – -

 1; 
  – ,  – -

 2; 
  –  3; 



10 

  – -
 4. 

-
 

: 
  1 ; 
  2  

; 
  3 ; 
  4 ; 
  5 , -

; 
  6 -

; 
  7 , -

; 
  8 ; 
  9  

. 
,  

,  
.  

-
, .  

-
 – : 

  –  (  1); 
  – , -

,  ( ) 
 (  2); 

  – , ,  
,  (  3); 

  – , ,  
, , . 

-
, , -

,  
. 

 1  
, -

, . . : 
–  1 (  1):  1 ( 1)  4 ( 4) -

 8 ( 8); 
–  2 (  1):  1 ( 1)  3 ( 3) -

 8 ( 8); 
–  3 (  1):  1 ( 1)  9 ( 9); 
–  4 (  1):  1 ( 1)  3 ( 3); 
 



11 

 
 

 
 

–  5 (  1):  1 ( 1)  3 ( 3) -
 5 ( 5)  7 ( 7); 

–  6 (  1):  2 ( 2)  4 ( 4) -
 8 ( 8); 

–  7 (  1):  2 ( 2)  3 ( 3) -
 8 ( 8); 

 –  8 (  1):  2 ( 2)  9 ( 9); 
–  9 (  1):  2 ( 2)  3 ( 3) -

 5 ( 5)  6 ( 6); 
–  10 (  1):  2 ( 2)  3 ( 3) -

 7 ( 7), 
 Pi, i = 1  9 – -

. 
 2  

, -
: 

–  1 (  2):  4 ( 4)  8 ( 8); 
–  2 (  2):  3 ( 3)  8 ( 8); 
–  3 (  2):  3 ( 3)  5 ( 5) -

 6 ( 6); 
–  4 (  2):  3 ( 3)  5 ( 5) -

 

 8 
 

 5 
 

 4 
 

 3 
 

 7 
 

 6 
 

 9 
 

 
 3, 4, 5, 6 

 

 1 
 

 2 
 

 1 

 2 

 3 

 4 



12 

 7 ( 7); 
–  5 (  2):  9 ( 9). 

 3  
 2. 

-
 4 -

. 
-
-

. ,  1  
 1  

841
1

1 , 

 1  2 

84
2

1 . 

-
,  

, -
-

. 
 

-
, , -

. 
, : 

 -
, -

,  
; 

 ,  
 

; 
 ; 
  

; 
  

,  
. 

 

1. ., , . : 
: . . – .: , 2005. – 240 . 

2. ., .  
. – .: , 2008. – 404 . 

3. . . . – .: -
, 2005. – 121 . 

4. ., ., . -
. – : , 2008. – 55 ., . 

5. ., ., .  



13 

 // , -
:  XVII , -

, 2008. – .: , 2008. 
6. .  -

 // . . . – 2010. –  3 
(184). – . 101-105. 

7. ., .  
 // ,  1 (25). . 2, 2012. 

8. .  //  V -
 « -

». . 3 / . . . – : 
, 2010. – . 98-102. 

 

 13  2013 . 
 
 
 
 
RISK ANALYSIS METHOD FOR ENSURING THE SAFETY  
OF INDUSTRIAL ENTERPRISES  
 
F.F. Bukanov, V.N. Vorozheikin  
Samara State Technical University 
244, Molodogvardeyskaya st., Samara, 443100 

A method of risk analysis while ensuring the safety of an industrial enterprise is of-
fered. The method in question is based on the probabilistic approach in risk assess-
ment, and the use of statistical data on failures of system and sub-system components, 
both technical and physical. The proposed method uses the graph theory, i. e. drawing  
fault and event trees. 

Keywords: method, analyze, risk, enterprise, threat information, security, system, subsystem, 
refusal, statistics, data, criminal, model, graph, probability, efficiency, protection. 
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UNIQUENESS ESTIMATION TECHNIQUE OF THE ELECTRONIC MAP'S 
FRAGMENTS BASED ON THE FUZZY LOGIC  
 
L.A. Demidova1, G.N. Myatov2    
1  Riazan  State Radiotechnical University 
  59/1,  Gagarina st., Riazan, 390005 
2 Samara State Technical University 
   244, Molodogvardeyskaya st., Samara,  443100 
 
Uniqueness estimation technique of the electronic geographical chart's fragments is consid-
ered. The technique uses uniqueness of the mean square deviation of mapping contours of ob-
jects on a chart as  description of the chart's fragment uniqueness. The mean square deviation 
is calculated on the basis of the classical linear regression. Feasibility of using additional 
characteristics for the estimation of uniqueness of electronic chart's fragments is shown. It is 
offered an approach to the uniqueness estimation of the electronic chart's fragments based on 
an application of a fuzzy linear regression with an asymmetrical triangular accessory function, 
which provides an execution of more exact differentiation of electronic chart's fragments by 
means of introduction of additional characteristics of uniqueness. The mapping technique of 
unique electronic chart's fragments is offered. The mapping technique uses fuzzy measures of 
similarity of objects contours on the chart. 
 
Keywords: unique fragment, electronic chart, fuzzy linear regression, fuzzy similarity measure.  
 

  

                                                   
Lidiya A. Demidova (Dr. Sci. (Techn.)), Professor.   
Gennady N. Myatov (Ph.D. (Techn.)), Associate Professor. 
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2000 30 0 4 6 2 

2001 46 3 11 8 8 

2002 55 0 8 5 9 

2003 84 4 12 14 16 

2004 80 2 12 20 21 

2005 81 1 12 20 24 

2006 148 5 18 28 23 

2007 112 3 7 26 16 

2008 95 7 59 28 20 

2009 178 2 18 24 14 

2010 287 4 23 27 25 

2011 171 3 23 53 29 

2012 185 2 22 37 35 

2013 62 3 10 15 13 
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2000 38 0 13 10 8 

2001 69 3 13 13 9 

2002 76 0 10 12 10 

2003 85 9 10 14 16 

2004 93 7 11 14 21 

2005 100 4 9 14 21 

2006 106 9 8 23 31 

2007 106 9 13 22 29 

2008 112 11 12 26 28 

2009 179 8 5 35 26 

2010 183 10 16 38 54 

2011 177 11 20 44 54 

2012 233 16 21 54 65 

2013 148 16 12 36 38 
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2009 50686152,00 115000,00 1642299,00 34092478,00 3522500,00 

2010 89211710,00 1438600,00 3023082,00 27507920,00 4104182,00 

2011 38952029,00 1087500,00 3388661,00 72059149,00 5780611,00 

2012 82886321,00 375000,00 4169764,00 29387048,00 9187788,00 

2013 56074998,00 625000,00 542450,00 8397700,00 2479909,00 
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PERFORMANCE ANALYSIS OF DYNAMICS RESEARCH  
BY GENERALIZED RANKING (PART ONE – FORECAST) 

M.Y. Livshits, M.V. Tsapenko, A.N. Davydov, D.A. Barbolin  
Samara State Technical University 
244, Molodogvardeiskaya st., Samara, 443100 
E-mail: usat@samgtu.ru 

The paper deals with the analysis of the dynamics of the efficiency of scientific research based 
on the generalized method of ranking - Data Envelopment Analysis. In this article the results of 
multicriteria estimation of the efficiency of the dynamics of scientific research on the example 
forecasts of scientific studies on priority directions of modernization of the Russian economy. 
The materials presented in two parts: the first part addressed issues of forecasting perfor-
mance of scientific research, in the second - a generalized ranking performance. 

Keywords: priorities for the modernization of the economy, multicriteria estimation of the effi-
ciency scientific research, forecasting. 
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MULTIPARAMETER CONTROL OF COMMUNICATION CABLES 
PRODUCTION BASED ON PREDICTIVE MODELS  

V.N. Mitroshin   
Samara State Technical University 
244, Molodogvardeyskaya st., Samara, 443100  

A methodology for automating the production of wired communication cables using advanced 
process control (APC-systems) based on predictive models to ensure the required quality of the 
cable as a communication channel based on its bandwidth is proposed. 

Keywords: multivariable control, predictive models, automation, cable manufacture. 
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THE OPTIMAL CONTROL SYSTEM OF COLLECTIVE INVESTMENTS 
UNDER MARKOWITZ'S MODEL  
 
V.G. Sarkisov  
Samara State Technical University 
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A new approach to collective trust management is offered. Optimum investment port-
folios of a pool of investors with various preferences under Markovits's model are 
treated. 

Keywords: trust management, investment portfolio, Markowitz's model, profitability, risk min-
imization. 
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