
Вісник ХНАДУ, вип. 85, 2019 117 

 656.073        DOI: 10.30977/BUL.2219-5548.2019.85.0.117 

 

Ё -      
    

 
 . .,  . . 

  , .  
 

А .         
   ,    

 . ё           
        . -

      ё     -
  . 

К  :  ,   ,  ё  , 
 ,   .  

 

 

   -
  ,  -

    
 ,    

 .    -
 –    -

 ,   
 ,  -

 ,   -
   [1]. -

    -
      

  . 
 

  

     
 .   [2] 

     
     

,    
,     -

    -
    -

   . 
     

  -
    

    -
 ,    
    ё -

  [3].  -
     

ё     
,    -

 : ,  -
 ,  ,  
  . .   , 

    -
 ,     [4], 

    -
  ,   

  .  [5] 
    

      -
. 
    -

 ,  -
     

   ё ,   
. . , . . , . . ,  

.    .  
 

    

   -
    -

   . 
     -

    -
 .  -

    , 
    -

     -
    -

  [6]. 

     -
     -

ё    -
     -
    -

     
   (  – 

). 
 ,    

    
      



Вісник ХНАДУ, вип. 85, 2019 

 
118 

  , -
     -

  , -
   , -

    -
,    -

 ,   
.  

    -
     -

. ,    -
   ,  

 ,   
 , ;  -

   –  -
  ,    

 ,  
    . .  

     -
    -

  ,  ,  
  ( ). 

 

    
  

     -
 ,  -

   ,  : 
 (   -

,   -
 ),  (  

  ),  
   (  ). 

     -
  .  

    -
      , 

    -
     -

  .  
   -

    (   -
, ,  

 )   -
   

    , -
      [7]. 

    -
ё    ,   

    
    -

 ,     
,      -

   -
.  ё   ё  

  , -
      -

  ё  , 
    -

  [8].   -
     -

   ё   (IF-

THEN- ),   
   

(  – )  ё  -
 .     

 ё      -
  .  

   -
     

    -
ё     , -

   -
   ,  , 

    -
     

 .   
    , -

    ,  
    -

, , , . . -
 ,    

 [9]. 

    -
  ( ): 

 

( ) = {   ,  
,   , -

  ,  , 
  , -

   ,   ,   
 ,   -
} 

(1) 

 

 ,  -  
  ,   -

      
    , 

     
   . -

     -
   , -

    -
  ё   

. 
     

   ё  -
,     

  . 1. 



Вісник ХНАДУ, вип. 85, 2019 119 

,    -
 (    – ) -

  ,    , -
      

« », « », »  

. .      
:   , 

, , ё  -
  . .    ё  

     

    
    

 .  
    

  
  

 

     

 

  -
    
  -

  
   

 

  
  

 

  

  

  
   

   

   
 

 

  

   

  
     

   

  

   
  

  -
   

     
 

 2 

 1 

 3 

 4 

 5   
 

  
? 

 

 

 

. 1.         -
   



Вісник ХНАДУ, вип. 85, 2019 

 
120 

    -
 .  « ё  » 

,     -
  ,    ё 

  . -
    ё   

    [0, 1]. 
   -

  ,  -
   ,   

   . 
     
  : 

 

  sec, ,
jk t serR Y Z Q  ,               (2) 

 

 Rkj –  k-   ; Yt – -
   (    

  , -
   , 
  ); Zsec –  

  (  -
    , -
    
     -
,   -

  ); Qser –  
    

 (   TIR-

,    , 
    -

   ). 
 ё    -

     -
 ё    

( ,   -
 ,   -
 ,   
)   , -

     ё   
   .  

   ё -
    

 

 sersect Q,Z,YX   

     
 n...i|xx i 1  

 

( ,   -
 ,   

 ,  ). 
    

 ё     -
 ,    , 

    ё  -

.  ё    
    

 

 if   then  ,  
 

   ё  -
   , -

  -  
  .  

   ё  
      -

 S-, Z-  T-  -
     ё   

,    -
    -

,     
   . 

    
  ,     -

    -
,     
 .   

  :  
    ,  -

     
 .    -

  m ,  
    

.     -
    , . . -

 ).  
  i,  -

 j   k     -
   

X,   -  T(X),  
   ё   

ijkr : 

 

.m,j,n,i,P,k,r
ijk 111          (3) 

 

   i,  -
 j   k     

  -
 X,   -  T(X), 

    ё   

ijkw : 

.m,j,n,i,P,k,w
ijk 111          (4) 

   
 –     

ijkw    
ijkr  ё    

,  ё  -
.     -
   : 

 



Вісник ХНАДУ, вип. 85, 2019 121 

,
m

r...r
r;

m

w...w
w imi1

i

imi1

i

kk

k

kk

k





    (5) 

 

 
i1kw –   ; 

ijkr  –   -
. 
    -

ё   : 
 

.a...a
nkk 1

1
                       (6) 

 
      -

ё  ,   
 : 

n,i,
w...w

w
w

ini

i

i
kk

k

k 1

1




 .           (7) 

 

 ё    -
     

    : 
 

        .rw...rwR
nn kkkkk 

11
              (8) 

 

 ,    (8) -
     -

   .   
    

    
    
.      -

   ,  -
  ,  -
    -

.  
 

 

     
  (8)  -

 ,  -
  ,  

     
   ё   Rk,  -

    -
     . 

    -
    
     
  ,  

   k-   , 
      

,     -
 ,  -

, , -

      -
. 

 ,   -
    

    -
 ё   ,  -
 ( ).    ё  

 ,    -
   -
. 

 

 
1. Kovalko B., Wybrane problemy polsko-ukrain-

skiej wspolpracy transgranicznej/ B. Kovalko // 

Barometr Regionalny Nr 2(24) 2011 [ -
 ]. –  : 

http://br.wszia.edu.pl/zeszyty/pdfs/br24_3kawalk

o.pdf 

2. Fuzzy sets logics and reasoning about knowledge 

/ Ed. By D. Dubois, H.Prode, F.P. Klement // Ap-

plied logic series. – №15. – Dordrecht: Kluwer 
Academic Publishers, 1999. – 423 p. 

3. Kerzner H. Project management: a systems ap-

proach to planning, scheduling, and controlling  / 

Harold Kerzner. – [8 ed.]. – New Jersey: John 

Wiley and Sons, Inc., 2003. – 891 p.   

4.  . .,  . .  -
      

      
   -

 /  + ’2013, 15 

 -   
«     -

    » / .: 
2013. – №15 – . 117–122 

5. Kaplan, Norton, 2000 – Kaplan R. S., Norton D.   

The Strategy-Focused Organization:  How Bal-

anced Scorecard Companies Thrive in the New 

Business Environment. Boston: Harvard Business 

School Press, 2000. 

6.  . . Fuzzy Technology: -
      

. .:  - , , 2002. 

– 224 .  
7.  . .     

  : . 
.: -   « -

  », 2003. – 240 . 
8.  . .      

:   .  .: -
  . . . , 2008.  – 216 

.  
9.  . .   -

   MATLAB. .:  -
 – , 2007. – 288 .  

 

References 
1. Kovalko B., Wybrane problemy polsko-

ukrainskiej wspolpracy transgranicznej/ B. 

Kovalko // Barometr Regionalny Nr 2(24) 

2011[  ]. –  : 

http://br.wszia.edu.pl/zeszyty/pdfs/br24_3kawalko.pdf
http://br.wszia.edu.pl/zeszyty/pdfs/br24_3kawalko.pdf


Вісник ХНАДУ, вип. 85, 2019 

 
122 

http://br.wszia.edu.pl/zeszyty/pdfs/br24_3kawalk

o.pdf 

2. Fuzzy sets logics and reasoning about knowledge 

/ Ed. By D. Dubois, H.Prode, F.P. Klement // Ap-
plied logic series. – №15. – Dordrecht: Kluwer 

Academic Publishers, 1999. – 423 p. 

3. Kerzner H. Project management: a systems ap-

proach to planning, scheduling, and controlling  / 

Harold Kerzner. – [8 ed.]. – New Jersey: John 

Wiley and Sons, Inc., 2003. – 891 p.   

4. Kunda N.T. Lebid V.V. Model risk management 

in evaluating the quality of projects national net-

work of international transport corridors. Man-

agement of projects, system analysis and logis-

tics. Kyiv. National Transport University. 2014. 
Vol. 13. 372 p. (Ukr) 

5. Kaplan, Norton, 2000 – Kaplan R.S., Norton D.P. 

The Strategy- Focused Organization:  How Bal-

anced Scorecard Companies Thrive in the New 

Business Environment. Boston: Harvard Business 

School Press, 2000. 

6. Bocharnykov V. P. Fuzzy Technology: modalities 

and adoption decision in marketing connections. 

Kyiv. Nick-Center, Elga, 2002–224 p. (Rus) 

7. Ptuskin A. S. The strategic objectives under fuzzy 

information. Moscow: Publishing and Trading 

Corporation "Dashkov and K", 2003. (Rus) 
8. Ptuskyn A. S. Nechetkye models and methods in 

menedzhmente. Moskow. Publishing house 

MSTU. BC Bauman. 2008. 216 p. (Rus) 

9. Shtovba S. D. Design of fuzzy systems using 

MATLAB. M .: Hotline –  Telecom, 2007. – 

288 p. 

 
  , . . ., . . 

    -
, .+38 067-366-59-79,  

ntkunda@gmail.com, 

  , . . ., . . 

    -
,  

.+38 067-895-93-39, vikky85@ukr.net, 

  , 01010, 
, . , . . -

, 1.  

 

Indefinite-multiple model of risk management 
during freight transportation 
Astract. Problem. Increasing efficiency of the 

transport process is a guarantee for the Ukrainian 

carriers to enter the international transport network. 

Researches of freight traffic forecast are of great 

importance. Today, there are practically no methods 

for generalized estimation of a considerable number 

of factors that influence the efficiency of cargoes 

delivery. Goal. The urgent task is to analyze the risks 

that arise in the managerial decision making process 

in case of the absence or lack of information about 

the transportation conditions. Methodology. Methods 

of risk assessment are divided into quantitative and 

qualitative: quantitative analysis allows to determine 

the size of individual risks and the transportation risk 

in general, qualitative – to determine the potential 

risk areas and to evaluate risk factors qualitatively. 

While planning international road routes for risk 

analysis, it is proposed to apply fuzzy logic methods 

using linguistic variables, since most managerial 

decisions are taken on condition that the effects of 

possible actions are formed on the basis of subjective 

information from drivers. It is established that in the 

mentality of a human-expert (in our case, the carri-

er), not numbers, but images and words are used. 

The risk assessment uses a linguistic variable which 

term set contains words composition with the help of 

which evaluations are described in a natural way 

and may have such elements that would allow experts 

to assess the risk having available information. Re-
sults. For the risk analysis, there was developed an 

algorithm of the fuzzy theory apparatus application. 

The procedure of the assessment aggregation of risks 

criteria and estimations of criteria weight that are 

represented besides the procedure of their valuation 

is carried out. The model of complex decision risk 

estimation is offered. Originality. It allows determin-

ing the areas of the parameters changing that would 

provide an acceptable risk level at the stage of route 

planning. Practical value. This enables developers of 

the transportation plan to choose the most attractive 

option from the set of available ones. 

Key words: freight transportation, decision-

making risks, fuzzy logic system, linguistic variables, 

risk management model. 
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