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bstract 
Today, the construction of residential complexes is one of the priority areas of the dynamic 

regions of the Russian Federation, in particular, it should be noted private housing construction. 

As a result, special components of urban agglomerations are formed and intensively developed – 

rural-urban areas. However, the planning and development of such territories in the regions of 

Russia is mainly carried out without consideration of environmental security. As a result, rural-

urban areas often fall into environmental risk zones. In this regard, it becomes important to ensure 

effective management of planning and development of rural-urban areas, taking into account their 

environmental safety, which is associated with the research and development of effective methods 

and models for supporting decision-making in this area. One of the most important components of 

the natural environment of rural-urban areas is the soil, the state of which affects both the ability 

to grow crops and the health of the living population. This article examines the results of 

modeling the state of the soil environment of rural-urban areas located in the area of action of 

highways. The authors proposed a mathematical model in the form of an artificial neural network, 

which makes it possible to estimate and predict the concentration of pollutants in the soil, 

depending on the parameters of motor traffic flows and the engineering characteristics of the 

adjacent road. This model is implemented using a package of application programs and functions 

of the Neural Network Toolbox of the MATLAB system. The resulting information can be used 

to make effective management decisions in the planning, education, development and 

development of these territories. 

Keywords: rural-urban territories; neural networks; forecasting of the state of soils. 

 
         

   .    
   ( ):   ,   2005 . 

     (     
 2008-2009 .) (  1).        

   2017 .   40% [1].   1   
      2005-2016 .  

. 1.         
     2005-2016 . 

Fig 1. Dynamics of the area of the constructed individual housing in the Russian Federation 

for the period 2005-2016 

0

5

10

15

20

25

30

35

40

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

л
.

2

год



 . .,  . .,  . .     
я я я  -     

   //  .  

 . – . , №4, 2017 

5 

Ы   

INFORMATION TECHNOLOGIES  

         
 – -  ,       

  ,  ,   ,  ,  
   ,    . .[2] 

 ,           
      .   

-        ,   
       ,   

     . 
,  2009 .  .       «  – 

 –  – ».        
   –  . ,     

  -  ,      
     .     
    .       

      2 .       

  2,     .  

. 2.   «  –  –  – » .  

Fig 2. Scheme of the motorway "Sputnik – Sumskaya – Chicherina – rotonda" Belgorod 

 2016 . -     
  « »           

     .   
        (1,8 ),  

(1,42 ),  (1,43 )   ,    
(1,56 ),  (1,1 )   (1,06 )  ,      
(72    55 ).   ,     

,   ,      . 



 . .,  . .,  . .     
я я я  -     

   //  .  

 . – . , №4, 2017 

6 

Ы   

INFORMATION TECHNOLOGIES  

  

   ,      
 ,    -      

         
         ,   

 .      -  
,  : 

    ;

    ,      
,       . 

  ,    -   
    ,     

 ,  ,      .   
 ,        

   , ,     
       (  , 

   ),      
   ,    . 
      -   

 ,      ,   
  (   , ,  ,  

,   . .)       
        .   

      ,     
  ( , ),       

.         
  .  

         
-  ,     .   

       ( ),   
           

   ,      
  .        

   ,       
-   [3-5]. 

       : 
      
    ;
   ;
    ;
    .

        
    :    

 ( / ),    ( ),    
   ( ,   5 .,   5 ., , 

) ( .),        ( ). 
        

 ( / ): , , , , , .   



 . .,  . .,  . .     
я я я  -     

   //  .  

 . – . , №4, 2017 

7 

Ы   

INFORMATION TECHNOLOGIES  

  ,          
   [6]. 

        
       « »   

       ,    
     (  200    

   ).        
(  150-  )    (  50-  ). 

           
.         .    

      ,     
   :      -

 (RBF). [7-10]         
    ,      

,    ,       
.          
   Neural Network Toolbox  MATLAB,   

  .       
 : mse – c  ,    ; 

R2 –  ; .   .  –       
 .         

     2   (10  15     
)    .     

   mse = 0,3∙10-5;   R2 = 99,73;   
     : . =0,98 %, .  = 0,92 %.  

     3. 

. 3.    ,    MATLAB 

Fig. 3. The structure of the developed multilayer perceptron, implemented in the MATLAB system 

          
 (   ,      

 1).      2. 

 1 

 ,    

Table 1 

Input parameters used for modeling 

№   

1    , /  57 

2   ,  1460 



 . .,  . .,  . .     
я я я  -     

   //  .  

 . – . , №4, 2017 

8 

Ы   

INFORMATION TECHNOLOGIES  

№   

3    , . 4480 

4      5 ., . 510 

5      5 ., . 1860 

6   , . 310 

7   , . 12 

8   , . 50 

 2 

  

Table 2 

Simulation results 
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bstract 
This article is devoted to the development of a methodology for evaluating executors of SAP 

projects taking into account the specific features of SAP products. The place and importance of 

the process of forming the team of performers in the life cycle of the SAP project are determined. 

The role of the process of personnel assessment in the process of project management is defined. 

Specific features of SAP products and projects have been revealed, which affect the requirements 

for the competence of performers. In this context, the terms "competence", "qualification", 
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"competence" are defined. The main criteria for evaluating the competence of executors of SAP 

projects are formulated. The criteria are divided into clusters in accordance with the semantics of 

the terms "competence" and "qualification". Scales of assessments are formed taking into account 

the characteristics of individual criteria. For the criteria, significance factors were calculated 

using the DSS "Solution". The main requirements for executors of SAP projects are formulated. 

The composition of the competencies necessary for the organization to carry out the project 

activity has been determined and structured. A methodology for assessing the competence of SAP 

project executors has been developed. 

Keywords: decision support systems; assessment of the competence of the staff; methodology for 

evaluating project executors; SAP ERP. 
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 3  
    «  SAP» 

Table 3 

A quantitative scale for assessing the criterion "Functionality of SAP" 

   SAP 
  

 

 
 

   SAP   100 

  80 

    SAP   75 

  60 

   SAP   50 

  40 

   SAP   25 

  20 

     
SAP 

  0 

    0 

 

       ,    
  ,      , 

     « » [4, 5, 6, 10].  ё  
    « »    4,   

 « » –   5.  
 4 

     « » 

Table 4 

Criteria significance factors for the "Qualification" cluster 

№ 
 

  
 

 

1   
 

 

   0,3333 

2       0,3333 

3     SAP 0,3333 

   1 

 

 5  
     « » 

Table 5 

Criteria significance factors for the "Competence" cluster 

№ 
 

  
 

 

1  
  

 

    
 

0,133 

2   -  SAP 0,070 

3     0,054 

4    0,039 

5   SAP 0,321 
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6   0,031 

7   SAP  
  (   

   SAP). 

0,352 

   1 

 

      SAP-  
   .     6. 
 

 6  
    SAP-  

Table 6 

Structure of Competence Matrix of SAP Project Implementers 

№ 
 

 / 
 

 
/ 
 

 
1 

 N 
  

 

   

1.   

1.1.  
 1 +     

; 
   

. 
О   

 
ы  

 

 N  + 

1.2.   
 1 + + 

 N  + 

1.3.  SAP 

 1  + 

 N + + 

2.   

2.1.    1 + + 

   – 

 
  

  ; 
   –  

  
  ; 

    – 

 
. 

О   
ы  . 

 N  + 

2.2. 
-  

SAP 

 1 + + 

 N  + 

2.3. 
 

.  

 1 + + 

 N  + 

2.4. 

 
 

 

 1 + + 

 N  + 

2.5. 
 

 SAP 

 1 + + 

 N  + 

2.6.   

 1 +  

 N + + 

 N +  

2.7. 
 

SAP 

      
  ы  ы 
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 1 + + 

ы  ы 

 1  + 

   

ы  ы 

 + + 

ы  ы 

 1  + 

ы  ы 

 1   

  
 

ы  ы 

 1 + + 

 N  + 

ы  ы 

 1 + + 

 N  + 

ы  ы 

 1 + + 

 N  + 

  
 

 1  + 
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       ,  , 
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Abstract 
Practical experience shows that today, both in Russia and abroad, there is no perfect way to help 

choose the optimal system for managing customer information. Manufacturing companies CRM 

create their own methods and techniques, ultimately aimed at using CRM, which they are 

developed. As a result, there are a lot of systems and methods, and choosing the best option for 

the organization is more and more difficult. 

For today in Russia and abroad there is no perfect way, helping to choose the optimum ready 

system of information management about clients. An obligatory and necessary condition for 

choosing the optimal CRM-system is clarity and understanding of the tasks that the company 

wants to solve. The article examines the algorithm for choosing a CRM-system using qualitative 

and quantitative analysis methods to obtain a concrete justification for making a decision. 

Qualitative analysis will identify possible criteria for selecting a CRM-system. Quantitative 

analysis allows you to determine the quantitative ratio of components in the analyzed object. At 
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the final stage of choosing a CRM system, based on the selected criteria, you can use the 

hierarchy analysis method to compare previously selected systems. 

Keywords: CRM system; interaction with customers; the business criteria. 
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Table 1 

Factors influencing the choice of CRM system 
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  CRM-  

Table 2 

The rating of complex CRM-systems 

   

1 Microsoft Dynamics CRM Microsoft 

2 Oracle Siebel CRM ORACLE 

3 1 :CRM  2.0 1C-  

4 SugarCRM SugarCRM 

5 ELMA CRM ELMA 

6 SAP CRM SAP AG 

7   

 

   : 
1) Microsoft Dynamics CRM. 

 -  Microsoft Dynamics CRM    
           

 ,           
     . 

Microsoft Dynamics CRM —       
.           

  ,        
,     . 
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     ,    

       ; 
     ,   ,  

  ; 
    ,    

,      [8]. 
2) Oracle Siebel CRM. 

Oracle Siebel CRM –     ,  
    ,   

 - :  , ,     
, –   -  : ,    ,  

   . .        -

 . 
 Oracle Siebel CRM: 

   –       
 .      . 

    –     Siebel  
      . 

   20-    CRM- ,  
   ,       CRM- . 

 ,  CRM-          
 ,       [9]. 

3) 1 :CRM  2.0. 
 «1 :CRM .  2.0»     ,  

          5   
  .  CRM-     
-       CRM,   , , 

,     ,    -  
        . 

«1 :CRM  2.0» :  
    ; 
   ; 
    [9]. 

4) SugarCRM. 

SugarCRM –  opensource CRM- ,     
   .         

   SugarCRM   –   
. 

CRM-    SugarCRM   : 
   ; 
   ; 
  ; 
      ; 
    - ; 
        ; 
     [9]. 

5) ELMA CRM. 
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6) SAP CRM. 

 "    " (SAP CRM)   
  CRM,    , ,   

        .   
         , 
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       . 

         
,   ,  , 

       .  ,  
SAP CRM "    "    

     :     ,  
 -    ,    
  ,       ,   

     . 
7) . 
CRM-          . 
 ,     . ,     

    ,    .  
       ,     

   ,     .  
       ,  ,   

   .  
 ,     .      

  :    ,    10 ,  
       [9]. 

 ,      CRM-    
 .     : 

1)   . 
2)    . 
3)   . 
4)   CRM-   . 
5)   . 
6)   . 

   –      
 CRM-  [10].      ,  

 .        . 
   ,   CRM-

 «Microsoft Dynamics CRM», «Oracle Siebel CRM», «1 :CRM  2.0», «SugarCRM», 
«ELMA CRM», «SAP CRM», « »   «   » 
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Table 3 

Comparison of CRM systems for the criterion "Compliance with the requirements of the business 

 

 

Microsoft 

Dynamics 

CRM 

Oracle 

Siebel 

CRM 
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  + - + + + + + 

 
 

+ - + - + + + 

 

  –    .    
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Table 4 

Comparison of CRM systems according to the criterion of "Integration with the accounting 

system" 
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Dynamics 

CRM 

Oracle 

Siebel 
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1 :CRM 
 2.0 
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ELMA 

CRM 
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       . 
      ,     

      (%     ).  
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Table 5 

Comparison of CRM systems in terms of "The ability to customize the CRM system for users" 
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Table 6 

Comparison of CRM systems in terms of " nalytical tools" 
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Table 8 

Comparison of CRM systems in terms of "the Work on the Internet " 
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Abstract 
This article presents a range of recovery options axle of the mill based on the method of analysis 

of hierarchies. Synthesized criteria for optimal solutions and described their relationship to 

treatment parameters. Built many alternatives to solve multicriterial optimization problems, the 

proposed methods of processing with varying geometric parameters of the cutting tool and 

rotational speed. Based on the selected criteria found in the subset of Pareto-optimal recovery 

options axle. Confirmed method of multi-criteria decision-making method of hierarchy analysis, 

apply the algorithm to assess and improve the coherence matrix of pairwise comparisons. The 

proposed method of expert evaluation allows selection of processing parameters, to reduce the 

complexity of rehabilitation works, at a constant quality of the reconstructed surface of the 

trunnion of the mill. 

Keywords: multicriterial optimization; the restoration of the axle of the mill; the method of 

analysis of hierarchies. 
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      .    25  
   - ,   14 .  

 

 1 

      

Table 1 

Characteristics of the processing options when you repair the axle 

№
 

    

 
, 

/  

-

 
 (+) 

 
 

γ, º 

 

 ω, º 

   
  

φ, º 

 
 

  
R,  

1 10 – 30 0 – 10 10 – 30 0 – 10 0 – 1 - 

2 10 – 30 20 – 30 10 – 30 0 – 10 1 – 2 + 

3 10 – 30 0 – 10 50 – 70 0 – 10 2 – 3 + 

4 10 – 30 20 – 30 50 – 70 0 – 10 0 – 1 - 

5 10 – 30 10 – 20 30 – 50 10 – 20 1 – 2 - 

6 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

7 10 – 30 0 – 10 10 – 30 20 – 30 2 – 3 + 

8 10 – 30 20 – 30 10 – 30 20 – 30 0 – 1 - 

9 10 – 30 0 – 10 50 – 70 20 – 30 0 – 1 + 

10 10 – 30 20 – 30 50 – 70 20 – 30 2 – 3 + 

11 30 – 50 10 – 20 30 – 50 0 – 10 2 – 3 + 

12 30 – 50 10 – 20 10 – 30 10 – 20 0 – 1 - 

13 30 – 50 0 – 10 30 – 50 10 – 20 2 – 3 - 

14 30 – 50 10 – 20 30 – 50 10 – 20 2 – 3 + 

15 30 – 50 20 – 30 30 – 50 10 – 20 2 – 3 + 

16 30 – 50 10 – 20 50 – 70 10 – 20 0 – 1 - 

17 30 – 50 10 – 20 30 – 50 20 – 30 1 – 2 + 

18 30 – 50 0 – 10 10 – 30 0 – 10 0 – 1 + 

19 50 – 70 20 – 30 10 – 30 0 – 10 2 – 3 + 

20 50 – 70 0 – 10 50 – 70 0 – 10 0 – 1 - 

21 50 – 70 20 – 30 50 – 70 0 – 10 1 – 2 + 

22 50 – 70 10 – 20 30 – 50 10 – 20 0 – 1 - 

23 50 – 70 20 – 30 10 – 30 20 – 30 0 – 1 - 

24 50 – 70 0 – 10 50 – 70 20 – 30 2 – 3 + 

25 50 – 70 20 – 30 50 – 70 20 – 30 0 – 1 - 
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 .       
 .        

         –  
« ». 

      -  ,  
       ,   
: 1  –   ( ), 2  –   ( ),  

3  –   ( ).     1. 
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. 1.        

Fig. 1. Hierarchy of the choice of treatment parameters of restoring the axle 
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. 2.          

«   » 

Fig. 2. Matrix of pair comparisons of treatment parameters in relation to the criterion 

"The complexity of recovery work" 

 

 

 
. 3.         

  «   » 

Fig. 3. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

of "Time of process axle" 
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. 4.           

«  » 

Fig. 4. Matrix of paired comparisons of treatment parameters in relation to the criterion of "Tool wear" 

 

 
 

. 5.           
«     » 

Fig. 5. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Accuracy of the geometric parameters of the restored axle" 
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. 6.           

«    » 

Fig. 6. Matrix of pairwise comparisons of treatment parameters in relation to the criterion  

"Quality of the restored surface of the axle" 
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Fig. 7. Matrix of pairwise comparisons of criteria 
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Fig. 8. Diagram of calculation results of the priorities, methods of processing of restoring the axle 
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bstract 
To date, information technology is becoming increasingly widespread. The article deals with the 

selection of a supplier using the ranking based on the method of analysis of hierarchical 

structures. The purpose of such a description is to increase the degree of objectivity of decisions 

taken when selecting the supplier's choice by developing tools for a formal assessment of the 

judgments of experts. The information-management system of the enterprise as an object for the 

application of the DSSR is investigated. The choice as a means of implementing the DSS 

"Solution" is justified by the fact that the system has a convenient and adapted interface for the 

end user, has all the necessary means of implementation and does not require additional financial 

investments in the developed system of support for making managerial decisions. From the 

proposed alternatives, the most rational supplier for the organization was selected by the set 

criteria. The proposed criteria and alternatives are presented in the form of a hierarchy. 

Keywords: expert evaluation; analysis of hierarchies; matrix of paired comparisons.
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Fig.1. Hierarchy for evaluating the choice of suppliers 
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Fig. 2. Comparison of the criteria 
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Fig. 3. Comparison of solutions by the criterion «Price» 
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. 4.     «  » 

Fig. 4. Comparison of decisions on the criterion «Quality of delivery» 

 

 
. 5.     « » 

Fig. 5. Comparison of decisions on the criterion of «Partyness» 
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. 6.     «   » 

Fig. 6. Comparison of decisions on the criterion «Availability of accompanying documents» 

 

 
. 7.     «  » 

Fig. 7. Comparison of decisions on the criterion «Delivery terms» 
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. 8.     « » 

Fig. 8. Comparison of solutions by the «Location" criterion» 
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. 9.     

Fig. 9. Priority of the criteria for evaluating alternatives 
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. 10.    

Fig. 10. Criteria comparison matrix 
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Fig. 11. Options for addressing the priority issue 
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. 12.      « » 

Fig. 12. Results of the evaluation of the criteria in the DSS «Decision» 
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bstract 
In this article we consider the application of the modern object detection method – Single Shot 

Multibox Detector. We have trained the convolutional neural network for vehicle detection on a 

sample of 3000 images with marked areas where are the vehicles are placed. A network quality 

check was performed on 7000 test images. The test and training samples contain images made by 

a monocular camera mounted in a vehicle moving along suburban highways during daylight 

hours. Recall and precision of object detection on the test sample is correspondingly more than 

88% and 78%. Recognition of one frame takes 28.5 milliseconds. Experiment was performed on a 

graphics processor using NVidia CUDA technology. The obtained results can be applied in driver 

assistance systems and monitoring of the traffic situations. 

Keywords: image recognition; deep learning; convolutional neural network; detection; vehicle. 
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. 1.         

Fig. 1. An example of the reference marking of the images of the training and test samples 
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Fig. 2. Explanations for learning the detector of objects SSD: a – SSD only needs an input image 

and ground truth boxes for each object during training, ,  –in a convolutional fashion, we evaluate a 

small set of default boxes of different aspect ratios at each location in several feature maps with different 

scales (e.g. 16 16 and 8 8  ( ) and ( )). For each default box, we predict both the shape offsets and the 
confidences for all object categories c1. At training time, we first match these default boxes to the ground 

truth boxes 
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Table 

The results of vehicle detection on the training and test sample based on the SSD 300 model 
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3000  
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(R) 

 (P)  (R)  (P) 

SSD300_VOC 0.475 0.889 0.727 0.597 

SSD300_VOC_Tuned 0.984 0.990 0.888 0.785 

SSD300_Cars 0.317 0.857 0.665 0.564 
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bstract 
Real images are not a random image with a uniform distribution, so using them as containers in 

steganography coding is an actual task. Non-formatting encoding methods use image properties. 

This article proposes to consider the following non-formatting method of steganography: 

encoding in sub-bands of an image where information is bit-coded in an image, including a 

limited sub-band of an image container, using a limited number of its coefficients, the choice of 

which obeys the implemented algorithm. This method is considered in a comparative analysis 

using the spread spectrum, in which the information message is bit by bit modulated by 

multiplying by an ensemble of orthogonal signals. 

Keywords: steganography; image; subband analysis; spreading method.
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)   «Cameraman» 

Fig. 1. Patterns of grayscale image: a) test image «Lena» b) test image «Cameraman» 
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The results of assessment of resistance 
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