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Table 1

   
A nine-point scale of verbal assessments

  
  1 

  3 
  5 

  7 
  9 

 2
Table 2

  
SI  N = 1 – 15 

The mean experimental values 
of SI for N = 1 – 15 

N   
1 0,00 
2 0,00 
3 0,58 
4 0,90 
5 1,12 
6 1,24 
7 1,32 
8 1,41 
9 1,45 
10 1,49 



     20,  05, 2017
ivil Aviation High Technologies Vol. 20, No. 05, 2017

 

28 

           
 .  

   -  , -
       ,     

  ,      . 
         

          -
   ,     -

     . 
      , -

     ( ),    , 
          .  

         -
          [9]:  

 Ω = {Ωl}, l = 1, 2, 3 –     ; 
 = {γi}, 1,i η=  –   -  -

,      wi     -
 .  

          
 .   ,    γi,j -

 i,  1, ij J=  –    i. 
         [10, 11]: 

 1.   l,i,j   γi,j  i  
  l: 

 

 (1)

 
 2.    j  i,   l  

 wi: 
 

. (2)

 
 3.       0

l,  
 l: 
 

. (3)

 
 4.    l: 

 

 (4)

 

 
1

.i
i

J
η

=
Ξ =  

Ω∈

Ω∉
=Ω

.       ,1

;       ,0

,

,
j,i,

lji

lji

γ
γ

l

=
Ω=Ω

iJ

j
jiliil w

1
,,,

=
Ω=Ω

η

1
,

0

i
ill

  ,
0

Ξ
Ω=Θ l

l



 20,  05, 2017    
Vol. 20, No. 05, 2017 ivil Aviation High Technologies
 

29 

 5.      : 
 

 (5)
 

       . 3. 

 
 3 

Table 3 
     

Algorithm for choosing the method of control of the vehicle 

 Wi ij 1 2 3 

1 w1 

11 0 1 0 
12 1 0 1 
13 0 1  
3 1,1 = 1 2,1 = 2 3,1 = 2 

2 w2 
21 1 0 1 
22 0 1 0 
2 1,2 = 1 2,2 = 1 3,2 = 1 

i wi – – – – 

 w  

1 0 1 0 
2 1 0 1 
3 0 0 1 

3 1,  = 1 2,  = 2 3,  = 2 
 wi = 1 =8 0

l 0
2

0
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   1 2 3 
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THE MODERNIZED METHOD OF A MIXED TECHNICAL STATE 

CONTROL SYSTEM FORMATION BASED ON THE DECOMPOSITION 
OF RADIO AIDS COMPLEXES 

 
Alexander V. Bunin1, Andrey N. Potapov2, Erik E. Bueshev2 

1Moscow State Technical University of Civil Aviation, Moscow, Russia 
2The Military Educational and Scientific Center of the Air Force "Air Force Academy named after 

Professor N.E. Zhukovsky and Yu.A. Gagarin ", Voronezh, Russia 
 

ABSTRACT 
 
During the operation of the machinery, units and blocks are constantly affected by a number of characteristics 

which influence its technical condition (T ) in different ways. The choice of the radio engineering complexes of automa-
tion equipment technical state control method for air traffic control (ATC) is determined by a number of constructive, tech-
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nological and operational characteristics. The effect of operational characteristics on objects T  is reflected in the form of 
deviations from the nominal values of their parameters. The stochastic nature and the variety of the operational characteris-
tics impacts on the automation equipment complexes lead to the fact that for the same runtime or duration of operation the 
objects have different actual TC. The operational characteristics of the automation equipment complexes have a number of 
properties, which can significantly influence the choice of the TC control method. The technical operation of the automa-
tion equipment complexes is characterized by the presence of the changing objective process of the TC and the subjective 
technical maintenance process, which is a sequential in time change of various states in accordance with the transition 
scheme. The proposed modernized method of a mixed technical state control system formation is based on the decomposi-
tion of radio aids complexes and it provides the opportunity to take into account not only the rank (significance), which 
characterize the relative importance of the characteristics, but also the influence of the properties of these characteristics in 
the choice of the TC control methods. 

 
Key words: complex of means of automation, method, technical condition, characteristics, control system, de-

composition, radio engineering means. 
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