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UDC 621.869.98 
 

THE IMPACT OF A CONTINUOUS TRACK ON SOIL 
 

Holotiuk Mykola1, Stoklosa Jozef2 
 

1National University of Water and Environmental Engineering, 

Soborna str. 11, 33028, Rivne, Ukraine 
2 University of Economics and Innovation in Lublin (WSEI), 

Projektowa Str.4, 20-209 Lublin, POLAND 

 
The directions for the improvement of running gears of crawler tractors were analyzed. The 

analysis of ways to increase the efficiency of a continuous track was carried out. 

 
More than a quarter of all transport and technological machines nowadays are equipped with 

the continuous tracks [1]. This type of propulsion has proven itself under the condition of machine 
working, in particular of agricultural application tractor working, on the fields with complex terrain 
and on the fields with waterlogged soil. 

There are the continuous tracks of various designs. The structure of the continuous tracks 
includes the caterpillars, a driving wheel (an asterisk) and a steering wheel with the support track 
rollers on the bogie frame with dampers. 

The weight of a tractor with the continuous track is transmitted through the suspension onto the 
support track rollers and the caterpillars with subsequent action on the soil. The driving wheels rotate 
and set going the track assemblies with the support track rollers rolling over inside them with the 
undercarriage. While the support track rollers roll over the rear links of the track assembly get up to 
the top of the caterpillar making contact with the surface of the support base under the bonnet. 

Ensuring flotation, ride and handling are essential to noncritical job processing of the crawler 
tractors. The analysis of the directions of solving these problems and the elimination of above-
mentioned substandard work will allow validating the concept of improving the design of the 
continuous tracks. 

The movement of the machine during the process of performing operations causes soil 
disturbance. In most cases, these changes are negative because of compaction, the tracks, the loss of 
fertile soil and soil modification [2]. 

Environmental compatibility of soil nowadays is a major asset in the development of machines. 
Therefore, it is necessary to make engineering solutions designing machines with the continuous track 
to ensure compatibility with the forest environment. The development of such solutions should be 
based on mathematical modeling to allow calculating and evaluating the implications of the 
application of machine design. Also it is necessary to take into account not only the influence of the 
technical parameters of the continuous track but the physical and mechanical properties of soil 
developing the mathematical model. 

Soil density and the depth of the tracks after the continuous track are used as indicators of the 
impact of the continuous track on soil. It based on the indicators which describe the most accurately 
and adequately the effects of this interaction, and can also be determined easily by making use of the 
presented mathematical model and by experiment. 
 

1. Gukov Ya.S., Drincha V.M. Resources and priorities of agro-engineering / Ya.S. Gukov, V.M Drincha – K.: 

Phoenix, 2012, - 536 p. 

2. Holotiuk M.V. Research of constructions of running gears of crawler tractors // the scientific journal 

‘Technical service of agro-industrial, forest and transport complexes’ – Kharkiv: KPVNTUA, 2018. - № 13 – 

pp.90-97. 
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GRINDER FOR FINE COMMINUTION OF LOOSE MATERIALS 
 

 ,  ,   
 

     , 

03041, , . , .  , 15 

 
We have proposed a new construction of a loose material grinder, that, by separating the 

grinder body into several sections and organizing the sequential movement of the material that is 

shredded from the previous to the next section, provides a continuous operation of the shredder, 

reduces the loss of the shredded material and, accordingly, air pollution of the working zone. 
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 633.854.78 
 

      
 

 
KNIVER SYSTEM FOR SUPPORT CUTTING FOR SUNFLOWER HEADS 

 
ь   

 
   , 

. , 75, . , 43000 

 

The modern designs of knife systems for cutting sunflower are analyzed and their own design 

is developed on their basis. A comparative analysis of cutting efforts for each variant is carried out. 
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THE EFFECT OF DECREASED ENERGY INTENSITY OF GRINDING 
IN A TUMBLING MILL DURING SELF-EXCITATION OF AUTO-OSCILLATIONS 

OF THE INTRACHAMBER FILL 
 

1  , 2   
 

1       

 , . , 35, . , 33027 
2      , 

. , 11, . , 33028 

 
The comparative evaluation of the effectiveness of grinding process in a tumbling mill under 

conventional steady and self-excited auto-oscillatory flow modes of the intrachamber fill was 

performed. The technological effect has been experimentally established of a significant decrease in 

energy intensity and a certain increase in productivity of the identified self-oscillatory grinding 

process, compared with the characteristics of conventional steady-state process. The established 

effect makes it possible to predict the rational parameters for a self-oscillatory process of grinding 

in a tumbling mill. 
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1. Deineka K. Yu., Naumenko Yu. V. The tumbling mill rotation stability // Naukovyi Visnyk Nationalnoho 

Hirnychoho Universytetu. 2018. Issue 1 (163). P. 60-68. 

2. Deineka K., Naumenko Yu. Revealing the effect of decreased energy intensity of grinding in a tumbling mill 

during self-excitation of auto-oscillating of the intrachamber fill // Eastern-European Journal of Enterprise 

Technologies. 2019. Vol. 1, Issue 1 (97). P. 6-15. 
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EXPERIMENTAL DETERMINATION OF THE SELF-OSCILLATION RANGE 

OF ROTATING DRUM POLYGRANULAR FILL 
 

1  , 2  , 2 ь  , 2   
 

1       
 , . , 35, . , 33027 

2      , 
. , 11, . , 33028 

 
The influence of the rotating drum two-phase polygranular intrachamber fill structure on the 

self-oscillation range is considered. The method of visual analysis of flow patterns in a rotating 

chamber and the measurement of a dilatancy were applied. The effect of the self-oscillation range 

reducing with an increase in the content of the fine fraction and a decrease in the relative size of the 

particles of a large fraction was established. 

 

      
 є          є  
  .    є   ’є ,  

,   ,     
   ,  є    . 
  є       

    . 
        

є         
      ,    

.         
є   . 
           
    ( . 1)    ( . 2). 

 
. 1.         : 1 –   

  -  , 2 –  , 3 –   ,  
4 –    , 5 – , 6 –   , 7 –  ,  

8 –   , 9 – ’      



І    я   я  
.  . 

Н ь      я, 21-23 я 2019  

 

21 

 
. 2.        

    -3D v16 

 

       . 
      ,   –  

 .     ’   
      d=2,2·10-3 .    
 . 

         
           
 LR.w

240   ,         
 Rdd R 22           LR

2  ,  w – ’є   
    , w  – ’є    , 0.4 – ’є   

        , R –  , L 
–  . 

      : κ =0, 0.25, 0.5  1, d2R=0.00519, 
0.00733, 0.0104, 0.0147, 0.0208, 0.0293, 0.0415  0.0587, (R=212, 150, 106, 75, 53, 37.5, 26.5  
18.75 ) ( . 3), κ=0.25, 0.35  0.45. 

 

 
 

 
 

. 3.  :  – R=0,01875, 0,0265, 0,0375, 0,053  0,075 ;  – R=0,106, 0,15,  0,212  

 



я 1 

о  те оло   уд ель о у, до ож ьо у  ль ько о под ько у ш о уду  

22 

      : 
11  minmaxminmax SSR  , :  2

RSmaxmax    – ,
 

 2
RSminmin    – 

       ; Smax – , Smin 
–            

  . 
 . 4      Rυ  d2R  κ . 

 

 
. 4.  Rυ  d2R  κ =0, 0.25, 0.5  1  κ=0.25 

 
 . 4 є, ,       κ =0, Rυ є  

 d2R.     κ >0, Rυ є   d2R.  
 Rυ,   κ =0,   Rυ,   κ >0,   d2R,  

є    κ. 
 ,       
        

   .   є   ’  
  ’         

. ’   є     ,  
      ,       

  є   .  κ    d2R  
  .  κ є   є . 

   Rυ є   ’   
 .    Rυ є   d2R 

 κ.    Rυ є   κ ,  d2R  
 κ. 

 
1.  . .,  . .      

    //     . 2018. № 3(90). . 75-

82. 

2.  . .  . .        
  //     . 2017. № 4(87). . 65–69. 

3.  . .,  . .     
  //     . 2016. № 3(83). . 29-34. 

 621.9.048 



І    я   я  
.  . 

Н ь      я, 21-23 я 2019  

 

23 

 
 Є      

    
 

INVESTIGATION OF INTERACTION OF ABRASIVE GRANULA WITH SURFACE 
DETAILS IN VITRATION PROCESSING 

 ,   
       

 , . . № 9, .  28 , . 
  

      

,  , . . № 3, . 310, .   77, , 33028. 
 

 In this work a review of vibration processing, analysis of the interaction of the abrasive 

granule of the working medium in its various forms was carried out. The basic types of circulation of 

a loose abrasive medium are determined, which determines the energy level and the intensity of the 

processing of parts. 
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 635.621:631 
 

     
  

 
RESEARCH OF PHYSICO-MECHANICAL PROPERTIES OF HARBOOS SCROLL 

 
 ь  

 

     , 
. , 11, . , 33028 

 
The results of experimental research of physical and mechanical properties of pumpkin skin 

are presented. The experiments were performed by the author for the further use during development 

of the working bodies of machines for primary processing of pumpkin. 
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INSTALLATION FOR THE SECONDARY PROCESSING OF ASPHALT MIX 
 

ь ,   
 * 

 

     , 
. , 11, . , 33028 

 

*  -  , 
.   , 25, . , 33024 

 

Confirmed by the expediency of using the old asphalt concrete mixture during road repair. The 
proposed construction of a plant for the secondary processing of asphalt concrete mixture using 
thermal energy from biofuel combustion. 
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 628.253.3:006.354 
 

      
  

 
ANALYSIS OF NATCH DESIGNS OF INSPECTION WELLS  

OF UNDERGROUND COMMUNICATIONS 
 

 ,   
 

      

. , 11, . , 33028 

 

The authors conducted an analysis of the manhole designs of the inspection wells of 

underground communications. 
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IMPROVEMENT OF THE DESIGN OF THE MANHOLE TOPS FOR THE INSPECTION WELLS 

OF UNDERGROUND COMMUNICATIONS OF HIGHWAYS 
 

 ,   
 

      

. , 11, . , 33028 

 

Advanced design gully tops and manhole tops for vehicular and pedestrian areas. 
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RESEARCH OF LOADS IN THE LINKS OF LEVEL LUFFING  

CRANE WITH CAD SYSTEMS 
 

  
 

      

03037,  - , 31, -37,  

 
Research of loads in links of level luffing cranes is important stage at design of such cranes. 

Mostly level luffing cranes consist of boom, second boom, back boom and drive with electrical motor. 

A gear rack and back boom are the most loaded links in similar systems. For studying of load in those 

links are used strain gauge sensors. However using of 3D model of crane gives opportunities for 

ordinary solutions such tasks.  
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MATHCAD 

 
KINEMATIC SYNTHESIS OF THE MECHANISM USING THE MATHCAD SYSTEM 

 
ь  ,   

 
     , 

. , 11, . , 33028 

 
The expediency of using the MathCAD system is substantiated and an example of the 

implementation of kinematic synthesis is given on the example of a crank mechanism under the given 

extreme position of the rocker arm. 
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ANALYSIS OF THE MAIN TRENDS OF MODERNIZATION OF TRACTORS  
 

ь ,   
 

   , 
. , 75, . , 43018 

 
The analysis of modern tendencies of development of tractor equipment is given.  The novelties 

of constructive decisions, introduced by world leaders of tractor machine-building, are highlighted. 
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INVESTIGATION OF INERTIAL SCREW CONVEYOR WORK 
 

 ,  ,  ,   
 

     ,  
. , 11, . , 33028 

 
The design of inertial screw conveyor is offered. The motion of bulk material particles on a 

propeller blade inclined at a certain angle to the horizon is examined. 
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JUSTIFICATION OF THE STRUCTURE, PRINCIPLE OF WORK AND 

CALCULATIONS OF THE FLANGE-PIN ELASTIC CLUTCH 
 

ь ,  ,  ь ,   

 

     , 
. , 11, . , 33028,  

 
The structure and principles of operation of new flange-pin elastic couplings have been 

described. The analytical expressions for calculating of such couplings for durability in the 

transmission of torques have been obtained. 
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THEORETICAL BASIS OF KINEMATIC AND POWER POSSIBILITIES OF DEVICES 
FOR SPEED CHANGE THROUGH EPICYCLIC GEAR TRAINS WITH CLOSED CIRCUIT 

HYDROSYSTEMS 
 
ь  

 

     , 
. , 11, . , 33028,  

 

The structures and principles of operation of new devices for speed changes control with the 

help of epicyclic gear trains with closed circuit hydrosystems are described. The analytical 

expressions for the justification of their kinematic and energy possibilities are obtained. Using 

computer simulations, graphic dependencies are obtained, which clearly confirm their kinematic 

capabilities and perfection in terms of energy consumption and self-braking. 
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 711.062 
 

     
 

THE ROLE OF ELECTROCARES IN THE CURRENT CITY 
 

  
 

Kyiv National University of Construction and Architecture, 

Kyiv, 31, Povitroflotskyi Ave., Ukraine 

     , 
, , . , 31, 03037, . 334  

 
  In order to minimize the negative impact on the environment and preserve the urban 

environment, today's transport market uses "green transport". Electric vehicles have a significant 

potential for growth in this direction. The demand for such a car is constantly increasing due to 

economic crises, increased gasoline prices and environmental degradation. 

Thanks to new technologies, design and capabilities, it creates software products and devices 

of this type of transport in Ukraine. 
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 621.81 
 

    
 

DESIGN FEATURES OF CASE DETAILS 
 

 ,  ,   
 

     ,  
. , 11, . , 33028 

 

Classification features and structural parameters of machines body parts are given. 

 

    є     
    ,      , 

    .        
 . 

 ,     є   
        

 [1]. є      є  [2].   
      є    , , 

,        [3].   
     є  

     [4]. 
       є 

    ,       
   .   

        ,  
  . 

  ( )  –   ,   
        .   

є       .     
 , ,  є    ,  , 
 .         

 –   ,  ,  . 
         ;   –  , 
  . 

   :  ,    є  (   
   )  ,     є   

  [5]. 
  :        

          [5]. 
   : , ’є , .   

    : ,  ,    ( є  
 ),    ,   , , . 

         
          
  ,     . 

   ,  , є     18,  20, 
 21,  24  170-240 .       15,  45   

35   165-240 .        



я 1 

о  те оло   уд ель о у, до ож ьо у  ль ько о под ько у ш о уду  

54 

є  є  . 
     ,  ,  7-  

,      –  8-  .   
            

        0,08-0,09 .  
  0,02-0,06 ,      – 0,03-

0,05   100  ,     –   0,03-0,05   
. ,  ,    Ra = 6,4-1,25 ,   

   є   0,05-0,2    . 
      є    0,01-0,1  

 100  . 
        ,    

 .        
 є    Ra = 1,25-2,5 .   є   

  Ra  Rz.     Ra є   -
  ,   Rz –     . 

           52   
160 .     95 %      

 .         11   60 
. 

          
 .    30    [6].   

       1   7  [7].   
        

   .  
 ,     є   

     .      . 
 –         

       .  –  
          
,   .      

   є      ,   
 є . 

 
1.  . .,  . .,  . .   . – .: , 1985. – 160 . 
2.  . .  . – .: , 1978. – 592 . 
3.  . .      //    

   . – : , 2000. – . 4  – . 13-20. 

4.  . .,  . .  . .   . – .: 
, 1990. – 192 . 

5.  . .,  . .  , -     
   //    ’ . – : , 2002. – 

. 1, . 4. – . 214-219. 

6.  . .    . – .: , 1975. – 180 . 
7.  . .   . – .: , 1995. – 279 . 

 
  



І    я   я  
.  . 

Н ь      я, 21-23 я 2019  

 

55 

 621.81.004:621.77:621.792 
 

     
 

FORECASTING OF A RESOURCE OF WORK OF DETAILS MACHINE 
 

 ,   
 

     ,  
. , 11, . , 33028 

 

The method of definition of a resource of units of agricultural machines which allows to define 

objectively the most possible value of an operating time is analyzed and offered and guarantees 

probability of achievement of such resource without the additional control.  
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 677.021 
 

      
    

 
FORMALIZATION OF THE FORM AND PARAMETERS OF THE IMPROVED BASED 

MECHANICAL MACHINE FOR MAPPING MILLING 
 

 ,   
 

     , 
. , 11, . , 33028 

 

Analysis of the process of interaction of the excavating working body with the soil requires the 

formalization of the parameters of the working body.  In order to solve a scientific problem, a formal 

representation of the task of determining the shape and parameters of the subterminating working 

body is presented. 
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 631. 92 
 

    
  

 
ANALYSIS OF THE ENVIRONMENTAL ASPECTS OF MODERN AGRICULTURAL 

PRODUCTION 
 

 ,   
 

   , 
. , 75, . , 43018 

 
Analyzed some of the negative impact of agricultural machinery and environmental 

technologies Wednesday.  Examples of solutions to environmental problems. 
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 621.867.5 
    

     
 

DIFFERENTIAL EQUATIONS OF THE HUMAN  
ROTARY DYNAMICS WITH PARTIAL FILLING 

 
 ,  ,  ,   

 
     , 

. , 11, . , 33028 

 
The differential equations of dynamics of a hollow rotor with partial immobile filling are 

compiled in the flat formulation of the problem and in the general form. 
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UDC 656.025.2 
 

OPTIMIZATION OF ROUTE NETWORK OF SUBURBAN PASSENGER TRAFFIC 
 

Polishchuk Alina1, Zakhozha Oksana1, Drozdziel Pawel2, Krystopchuk Mykhailo1 

 
1National University of Water and Environmental Engineering, 

Soborna str. 11, 33028, Rivne, Ukraine 
2Lublin University of Technology,  

Nadbystrzycka Str. 38D, 20-618, Lublin, Poland 

 
Effective functioning of all spheres of our country, as well as the dynamic development of its 

regions, international, economic and cultural relations, and, consequently, the expansion of trade with 
other countries is provided by advanced, extensive, reliable and sustainable transport system which 
is robust basis of socio-economic development. Passenger transport system for society is of great 
socio-economic importance and powerful influence on the support of systems of the state. Passenger 
transportation is performed by rail, road, air and water (sea and river) transport. The theme of my 
research concerns road passenger transport, namely population movements in commuter traffic. It 
should be understood that the effective and reliable operation of  (SPT) is one of the most important 
elements of social and economic stability of the region. SPT provides total traveling of migrant 
population, exerting a direct impact on the efficiency of the bridge. Modeling suburban passenger 
transport is the main instrument for development research and improvement of technology of 
transport processes in this area. The current methods of forming rational scheme of passengers 
transportation routes in commuter traffic are not perfect. Therefore, improving methods of generating 
schemes transport routes, taking into account social and economic trends in the suburban traffic is the 
main task of sustainable quality of passenger transportation in our region. And the task of motor 
processes allowing the functioning of passenger transportation system commuter is an urgent problem 
for the transport system of Ukraine. 

The aim of research is to improve methods of generating optimal routes of  suburban passenger 
transport on the basis of probability of passenger route choice and combination of features gravity 
settling residents.  

The object of the research is the process of transportation of passengers in the commuter and 
the subject of research is formation of methods of optimal routes suburban passenger transport. 

There are the modern modeling techniques suburban passenger services are analyzed. There 
were used such methods as: mathematical, statistical, simulation.  

The factors that affect the operation of the route network characteristics are analyzed [1-4]. An 
analysis of modeling of the route network and research on the formation of rational suburban route 
network are provided. 

The analysis of the literature [1-6] given defined research objectives that aimed at improving 
methods of forming suburban passenger transport routes, taking into account the probability of 
selecting of a route passenger traffic and features of gravity settling residents. These methods require 
improvement because they are aimed at determining the parameters and indicators functioning in one 
or more routes and do not take into account the peculiarities of suburban routing system as a whole. 
At the same time, the above methods require clarification of types of functions gravitational settling 
residents and appeal routes for passengers when choosing the means of communication as to address 
the challenges in urban areas.  

Effectiveness of the route network of suburban passenger transport (RN SPT) is the main 
problem in the choice of management options [1-6]. A large number of possible variants of the system 
needs to formalize the process of selecting a rational option, which is not possible without the 
efficiency criterion of RN SPT.  
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There are the theoretical methods of generating routes suburban passenger transport were 
examined. For this purpose classical gravity model was studied. This model allows us to perform 
calculations in correspondence to curves based on transport network capacity and traffic areas that 
feature attraction resettlement of residents. Factors causing passengers choose different routes and 
the reasons for this choice were analyzed. It was determined that while forming rational suburban 
route network, a redistribution of traffic should be used depending on its proposals taking into account 
the features of attractiveness.  

The development of SPTS was considered as the number of passengers’seats in two main areas 
- for base route network and route network increased in 2 times. For determination of the quality of 
functioning of SPTS six parameters were chosen. They were combined into two groups: technical-
economic and technical-operational. Among technical-economic are: system costs, earnings, results 
of their changes are summarized in the diagram (fig. 1 and 2). 

 

 
 

Fig. 1. Graph of costs changes of SPTS while increasing 
the number of passengers’ seats 

Fig.  2. The change of profit while increasing the number 
of passengers’ seats 

 

Among technical-operational methods are capacity of utilization of the vehicle, filling level 
cabin of the vehicle, the average waiting time and the number of current flights. Their change is 
shown in Fig. 3 and 4. 

 

  
Fig. 3. Chart of changing the capacity utilization of the 
vehicle by increasing the number of passengers’ seats 

Fig.  4. Graph of changes in filling the vehicle pass 
while increasing the number of passengers’ seats 
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Fig. 5. Graph of changes in average waiting time by 
increasing the number of passengers’ seats 

Fig.  6. Graph of changes in the number of working 
flights by increasing the number of passengers’ seats 

 
Block of technical and economic parameters of SPTS functioning allows to set the structure of 

the vehicle fleet for the passenger and the block of technical and operational parameters of quality of 
functioning SPTS shows that while increasing the number of  passengers’ seats the average waiting 
time and fill the cabin of the vehicle are reduced in the system. 

Thus the average waiting time depends on the length RN, reducing its size reduces the total 
amount of time passengers on the trip. 

The resulting patterns describing change of quality indicators SPTS with the two most suitable 
variants of the system were identified: change the number of passengers’ seats in the system at a 
constant RN and change of the number of passengers’ seats in SPTS with variable RN lead to the 
conclusion that the best direction of the SPTS is the increase of passengers’ seats in system at a 
constant RN. Thus it is possible to reduce filling the cabin and the waiting time of passengers which 
positively affects the comfort of travel. 

During the expansion of the route network by incorporating new routes with a parallel increase 
in the total number of passengers’ seats waiting time and travel time of passengers is increased. But 
there is an alternative use for more passenger capacity in 2 times extended route network of buses. 
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A modern passenger transport provides carrying passengers and luggage in  different 
connection. A passenger transport satisfies the various requirements of population in a movement, it 
plays a considerable role in life of habitants of city [1-4]. 

An important task is an improvement of quality of bus transportations at existent market 
conditions, at presence of tough competition between communal and private ferrymen. It is necessary 
to perfect considerably current organization of work of busses and their operative management. 

For this purpose preliminary existing really passenger traffic must be clearly determined in city, 
because exactly on such numeral data more for certain there will be the set facilities of their adjusting,  
type, amount and rational forms of motion of busses, is chosen. 

There is sent to development of methodology of rational organization of motion on the routes 
of public transport, that takes into account behavior of participants of transportations, and also allows 
to determine the rational parameters of routes, is actual. 

A research aim is an increase of efficiency of rout transportations of passengers within the limits 
of city. 

A choice of the modes of motion of transport vehicles on routes is one of major tasks for the 
improvement of carrying passengers, because it directly influences quality of maintenance of 
population. 

The methods of determination of the modes of motion of bus routes of public passenger 
transport are given in a table, they are based on supposition, that transport vehicles have an identical 
capacity and work in accordance to the chart of motion. 

For the ground of expedient variant of the use of the combined mode of motion on basic routes 
the optimization method of forming of the combined modes of motion is used. This method is based 
on the use of data about an entrance and exit of passengers on the stop points of route. It takes into 
account conformities to law of credible connections between passenger traffic of stop points and by 
passenger correspondences between the points of route. Advantage of this method is possibility of 
calculations by means of simple formulas or by means of nomograms. 

The presented algorithm [1-4] gives an opportunity for the set route with concrete initial data 
to create the next types of organization of services in carrying passengers:  

 - carrying passengers in the ordinary mode of motion; 
 - combination of carrying passengers as an ordinary motion and in the mode of rout taxi;  
 -  combination of carrying passengers as an ordinary motion and as an express motion;  
 -  carrying passengers as a rout taxi. 
About 90% routes pass through central part of city that considerably complicates both the 

motion of public passenger and private transport, through the large accumulation of transport vehicles 
at-halt and travel part.  

Presently in Rivne there are 35 municipal bus routes, where busses serve passengers in the mode 
of rout taxi. A transport network of city is supersaturated by the busses of small capacity. 

Thus there is a problem of overload of stops, that results in congestions. 
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Formulate methodology of development of curriculum of motion of busses of different routes 
taking into account the compatible area of their motion as follows.  

1. Formulate the list of routes that need combination.  
2. Build the charts of routes after the map of street-travelling network of city and charts of bus 

route.  
3. Conduct combination of charts of routes on one part of network of city.  
4. According to the chart of ceiling of routes elect the most high-usage area,that area where n 

quality of buses meet. It is examined in the synthesized transport system. 
5. Conduct collection of the initial intervals of motion given in relation to values after own 

routes. 
6. According to information received intervals of motion on the second principle of 

establishment of dependences elect a minimum interval and drive other intervals of motion to 
multipleness given.  

7. Calculate the difference of amount of busses. 
8. Calculate time of displacement of arrival of busses after routes. 
9. Calculate the filling of bus for every route.  
10. Conduct formulation of sequence of motion of busses on an area according to information 

received about filling of salon on the third principle of establishment of dependences for development 
of curriculum of motion of busses of different routes, taking into account a compatible area. 

11. After the got sequence of arrival of busses and corresponding their interchengability in time 
find out the intervals of motion between them. 

First, it is necessary to co-ordinate the moments of departure of busses from starting points, that 
will envisage realization of the offered sequence of motion on charts combinations of bus routes, that 
is examined.  

Second, expect time of motion of busses from starting points to the stops of combination of bus 
routes.  

Third, determine the moment of time of departure of busses of every route from a starting point. 
For simplicity of calculations, in obedience to a plan chart of city and chart of rout network 

there was formed picture, in which there are the indicated routes, moving-off, intervals, time-of-flight 
of control points. 

A construction took place so that we accepted exact departure of transport vehicle time from an 
initial stop and fixed time of motion to the control points that are stopping for the combined areas of 
routes. It gave an opportunity to educe the most high-usage stops of passenger transport and 
corresponding temporal intervals in that there is an overload of stops by transport vehicles. 

During realization of calculations and analysis of statistical data the area of central street of city 
was chosen, from "Aurovokzal" to "Pyvzavod". 

During further calculations more detailed inspection of arrival of transport vehicles was 
conducted in control points and jigging of time of their accumulation at-halt "Autovokzal " and "12 
school". 

It was set after realization of researches, that at-halt there is an accumulation of vehicles, that 
considerably complicates both motion of public passenger and private transport. According to set 
curricula of motion on stops up to 8 transport vehicles can arrive at the same time.  

There was the conducted displacement of moving-off of routes in further calculations, for 
providing of functioning of stops without traffic jam. 

These adjustments will allow to level the accumulation of transport vehicles at-halt, and also 
will help to watch accordance of motion of routes in relation to scheduled of motion at application of 
monitoring control system by a public passenger transport. 

The system of watching the transport is intended for providing of connection with remote and 
movable objects - motor transport. By means of the system motor transport companies can carry out 
quality control and management autotransportations. 
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The monitoring system allows to promote efficiency of the use of motor transport, optimize 
transport charges, increase profitability of autotransportations, control the location of transport, speed 
and direction of its motion, prevents the im'proper use of resources. 

The multimedia Automated Complex is intended for providing of monitoring and management, 
payment of passage and implementation of control of all necessary systems of transport vehicle, a 
public transport. The system is built on module principle and assumes different configurations, 
depending on the necessities of client. 

A choice of the modes of transport vehicles on routes is one of major tasks for improvement of 
carrying passengers, because influences it directly on quality of maintenance of population. 

The increase of efficiency of the use of transport vehicles, and cost of time cutting on journeys 
are possible due to introduction of express connection on the bus routes of public passenger transport 
[1-4]. 

Basic modes of motion between stops are: ordinary, speed, express, semiexpress, brief 
connection and rout taxi.  

Creation of the combined modes of motion is possible that are totality of the ordinary and 
express modes of motion, here the express mode of motion can be inculcated and on rights for 
independent routes. 

A curriculum of motion is a basic plan document that determines organization and efficiency 
of work of transport vehicles. In a rout time-table the end-point of processing of information about 
passenger traffic and mode of motion on a street network, preparation of transport vehicles and 
driving composition find illumination on operating enterprises.  

On most routes there is a substantial overload of transport at peak hours. A transport network 
of city is supersaturated by the busses of small capacity creating an adverse situation on the streets of 
city. For the removal of defects we offer to approve curricula of motion from eventual stops to the 
control points. 

Further it is necessary to correct time departure and arrival of busses in control points, that will 
allow considerably unload stops, level emergency situations in the places of accumulation public 
passenger and private transport. Results give an opportunity in any moment of time to watch 
inhibition of the set curriculum of motion and moments of passing of stops by drivers, in course of 
time to the outage for landing and deplanement. 

The monitoring systems allow to promote efficiency of the use of motor transport, optimize 
transport charges, increase profitability of autotransportations, control the location of transport, speed 
and direction of motion, prevents the improper use of resources. 

 
1.  .Є.,  . .,  . .       

   //          
’  :  -  , ,  26-28  2015 . : . - 
:  «  », 2015. -  . 76-79. 

2.  .Є.         
  //  .  .    
 – . 45.  – : , 2014. – . 317-323. 

3.  . Є.    / .Є.  . , . 
 //   -   «    
    ’ », 16–18  2017 ., : .  . / . -  « . 

». –  : -  . -  « . », 2017. – . 49 

4.  . Є.      є   ’є  
  /  . Є. , . .  //    

   :  V-  . .- . - ., 13-

14  2017 ., ,  /     ,   
  [  .]. – , 2017. – . 137. 

  



І    я   я  
.  . 

Н ь      я, 21-23 я 2019  

 

71 

UDC 656.11 
 

USING RELATIVE NEIGHBORHOOD GRAPHS FOR ANALYZING THE 
NETWORK OF EXTERNAL TRANSPORT HUBS (AT THE EXAMPLE OF LVIV CITY) 
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The main indicators of the estimation of the transport network from the point of view of the 

mutual arrangement of its individual elements are presented. An estimation of the network of external 

transport hubs of Lviv was carried out, and the degree of its interconnection and the importance of 

individual nodes were determined. 

The relative position and connectivity city network of external transport hubs affect the 
convenience and duration of the movement of both tourists or transit passengers, as well as urban 
residents. 

The estimation of the relative position of individual elements on the transportation system 
carried out on the basis of four indicators: associated number or König Number, degree of 
connectivity, dispersion, accessibility and degree of circuity [1].  

The associated number calculated as the maximum number of edges from a given vertex to each 
of the other vertices. The associated number is a measure of the network's topological extent. Degree 
of connectivity calculated on the basis of the number of edges  and vertices v  and estimate relative 

network's connectivity by comparing maximum ( max. 1d c  ) and minimum ( min.
2

v
d c 

 

) connectivity 

ratios: 
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Accessibility of a vertex 

 

to the network calculated: 
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Where ( , )d i j  is a minimum distance from a vertex  to a vertex j  (number of edges or distance 

in kilometers). 
The total accessibility of network called dispersion of network and calculated: 
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Degree of circuity characterizes the detour of the transportation network relative to the given 
vertex and calculated from the formula: 
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Where  - the existing route, km; 
D  - the length of a desire line, km. 
The total degree of circuity of the network is equal to the average value of the degrees of circuity 

of all vertices. 
A node's importance is often measured by centrality indicators. There are three major 

categories: degree centrality, closeness centrality, and betweenness centrality [2]. 
Degree centrality determined by the number of edges the node has: 

http://en.wikipedia.org/wiki/Centrality
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A node with more edges is more important. 
Closeness centrality measures the importance of a node by its distance to other nodes. If a node 

is closer to other nodes it is an important node. Mathematically for node , its closeness centrality is 
calculated: 
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Betweenness centrality of node  mathematically is calculated as the proportion of shortest 
paths from one node j  to another node m  that passes through : 
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Where ( , )j m  - number of all shortest paths between node j  and node m ; 

( , , )j i m  - number of shortest paths that pass through the vertex . 

D.Watts and S.Strogatz proposed another indicator for evaluating network nodes - the clustering 
coefficient [3]. The clustering coefficient characterizes the trend to cluster together nodes in a graph. 
The clustering coefficient of node  calculated as a number of links between the vertices within its 
neighbourhood divided by the number of links that could possibly exist between them: 
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Where iE  - actual number of links that combine the neighborhoods of this node;  

k  - number of links that emanate from node  and connect it with its closest neighbors. 
The total clustering coefficient is determined by the formula: 

 1

1 n

i

i

C C
n 

    (9) 

Where - number nodes of the network. 
The network of external transport hubs in Lviv including three railway stations, five bus stations 

and airport. If between two nodes is a direct public transport route then two nodes are considered 
bound. The numbers on the edges of the graph are equal to the length of the desire line (in the 
numerator) and the transport distance (length of the public transport route, in the denominator) 
between the nodes. Accordingly, the network under consideration consists of 9 nodes and 20 edges 
(fig. 1). 

The results of the conducted calculations of the indicators that evaluate the network, in general, 
are presented in the table 1. 

Table 1 

Value of indicators of the network of external transport hubs in Lviv 

Name of indicators Value of indicators 

Degree of connectivity of the network 1.8 

Degree of connectivity of the network, % 67 

The total accessibility of the network 110 

The total degree of circuity of the network 3.69 

The total clustering coefficient of the network 0.589 
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Fig 1. The graph of  the network of external transport hubs in Lviv 

 
The value of the characteristics of individual nodes in the network are presented in the table 2. 

Table 2 

The value of the characteristics of individual nodes of the network of external transport hubs in Lviv 

The indicator 
Number of the network node 

1 2 3 4 5 6 7 8 9 

The associated number 
(König Number) 

2 3 2 3 2 2 2 2 2 

Accessibility of the network 
(Shimbel index) 

10 16 11 15 11 11 10 12 14 

Degree of circuity 10.15 0.13 2.87 5.28 6.98 2.78 1.82 2.79 0.43 

Degree centrality 0.75 0.25 0.63 0.25 0.63 0.75 0.88 0.50 0.38 

Closeness centrality 
(topological) 

0.100 0.067 0.091 0.067 0.091 0.100 0.111 0.083 0.077 

Closeness centrality 
(geometric) 

0.013 0.012 0.018 0.009 0.012 0.019 0.020 0.014 0.015 

Betweenness centrality 0.063 0 0 0 0.313 0.313 0.375 0 0.063 

Clustering coefficient 0.333 1.000 0.500 1.000 0.500 0.467 0.333 0.500 0.667 

 
Using relative neighborhood graphs gives an opportunity to evaluate the network and identify 

bottlenecks in it, as well as to determine the impact of individual nodes on maintaining network 
connectivity. The significance of the degree of connectivity of the network of external transport hubs 
of Lviv at the level of 67% is high enough. The node #7 (Suburban railway station) plays a key role 
in network connectivity. 

 
1. Kansky K. J., Danscoine P. Measures of network structure. Annee, 1989. In: Flux, numéro spécial, 1989. 
Pp. 89-121. DOI: https://doi.org/10.3406/flux.1989.913. 

2. S.P.Borgatti. Centrality and network flow. Social Networks Volume 27, Issue 1, 2005, Pp. 55-71. DOI: 

10.1016/j.socnet.2004.11.008. 

3. Barthélemy, Marc. Spatial Networks. Physics Reports, Vol. 499, Issues 1 - 3, 2011. 1 – 101 pp. DOI: 

10.1016/j.physrep.2010.11.002. 

https://doi.org/10.3406/flux.1989.913
https://www.sciencedirect.com/science/article/pii/S0378873304000693#!
https://www.sciencedirect.com/science/journal/03788733
https://www.sciencedirect.com/science/journal/03788733/27/1
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.physrep.2010.11.002&v=9053088b


я 2 

  

74 

 656 
 

     
 

EVALUATION OF TRANSPORT SERVICES OF THE CITY DOUBNO 
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1Lublin University of Technology,  Nadbystrzycka Str. 38D, 20-618, Lublin, Poland 

 
2National University of Water and Environmental Engineering, Soborna str. 11, 33028,  
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The analyzed conditions of transportation of passengers in the city of Dubno. The flows of 

passengers on routes are determined. The studied possibility of application of perspective city 

passenger transport. 
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EVALUATION OF THE ABSOLUTE OPERATION OF TRANSPORT SYSTEMS WITH 
MAJORITARY RESERVATION SCHEMES 

 
 ,   

 

   , 

. , 8, . , 25006 

 
The method of estimation of reliability of automobile transport systems with majority rule of 

reservation, using methods of Boolean algebra is developed. In doing so, both mandatory and 

possible transportation channels are considered, as well as the appearance of the logical function. 

The formula for assessing the reliability and the binomial expression of the possible states of the 

transport system with the majority rule of reservation, which includes the reserve traffic channels, is 

obtained. 
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ANALYSIS OF PUBLIC TRANSPORT STOPS LOCATION ALONG BRT CORRIDORS 

 
  

 
  «  »,  

.  , 12, . , 79013 

 
In this work, types of urban public transport stops location are determined. Peculiarities of 

location the stops depending from traffic conditions on intersections are analyzed. Positive and 

negative impacts urban public transport stops on pedestrian safety and comfort are given. 
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CONSIDERATION OF THE GLARE DURING DRIVER BEHAVIOR ANALYSIS 
 

  
 

  «  »,  
.  , 12, . , 79013 

 
Sources of driver glare are given in the work and also types of glare in nighttime are analyzed. 

Accidence statistics in glare conditions, and also the most common ways to prevent glare are given. 
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SOCIAL EFFICIENCY FROM THE ORGANIZATION OF THE  CITY TRANSIT 
SERVICE OF MOVEMENT ON URBAN PUBLIC TRANSPORT ROUTES 

 
 ,   

 
     . . . , 

. , .  , 17, 61002 

 
Introduction of city transit service of movement on bus routes, in order to increase transport 

demand, due to involving interests of transport companies and the requests of passengers in terms of 

quality. 
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 656 
 

        
CEF (CONNECTING EUROPE FACILITY) 

 
RESEARCH PROJECTS IN THE TRANSPORT SECTOR OF THE CEF PROGRAMME 

(CONNECTING EUROPE FACILITY) 
 
  
 

      

  , . , 44, . , 61002 

 
Calls for transport projects within the Connecting Europe Facility (CEF) are considered. The 

structure of the CEF Calls is determined. Examples of research projects characteristics are given. 

 

      -  
.      ( , [1]) є  

є         .   
       ,    
.       є   Є  . 

        є  CEF (Connecting 
Europe Facility) ( , [2]). 

     ,   
( )    CEF. 

 CEF є         
(Innovation and Networks Executive Agency) (INEA) [3].   CEF, INEA є 

    Horizon 2020   : 
- Smart, green and integrated transport (     );  
- Secure, clean and efficient energy ( ,    ). 

  2014-2020 є ,  INEA      :  
 CEF – 30 .є ;   Horizon 2020 – 5 .є . 

 CEF є    Є     
,         

  є  .  є  ,  
  є '  ’є     ,   

 .   2014  INEA   CEF є  28,7 . є  (23,5 
. є   , 4,7 . є     0,5 . є   ) 

[4]. 
   2019     CEF     
  (CEF Transport call for proposals) – . 1. 

 1 

    (   [4]) 

     

2019 CEF Transport (Comprehensive Network and Rail Freight 
Noise) 

05.12.2018 24.04.2019 

2018 CEF Transport call 17.05.2018 24.10.2018 
2017 CEF Transport SESAR Call 06.10.2017 12.04.2018 
2017 CEF Transport Blending Call 08.02.2017 12.04.2018 
2016 CEF Transport Calls 13.10.2016 07.02.2017 
2016 CEF Synergy: Transport and Energy 28.09.2016 13.12.2016 
CEF Transport 05.11.2015 16.02.2016 
CEF Transport 11.09.2014 03.05.2015 
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  . 1    : 
-   є       є    

 ; 
-   є       є     
  ; 
-      є ; 
-  «2016 CEF Synergy: Transport and Energy»    – 

є   « »  « ». 
      «2018 CEF Transport call» (  

 «2019 CEF Transport»   [4]      ).   
 147 .    69  [5]: 

-   (studies) – 35 (51%);  
-   (works) – 24 (35%);  
-   (mixed) – 10 (14%).  

    78  (studies - 31; works - 26; mixed - 21). 
      «    

  » (Intelligent Transport Services for road (ITS))   . 2.  
 2 

 ,     (  ITS) (   [5]) 

   
   

Є , є  
2018-DE-TM-0037-S C-Roads Germany - Urban Nodes DE 19677809 
2018-EL-TM-0072-S C-ROADS GREECE EL 1284650 
2018-EU-TM-0010-S C-Roads Austria 2 AT | CZ 7355000 
2018-EU-TM-0026-S NordicWay 3 - Urban Connection DK | FI | NO | SE 9515000 
2018-FR-TM-0097-S InDiD FR 10766707 
2018-IE-TM-0080-S C-Roads Ireland IE 5080571 
2018-IT-TM-0013-S C-ROADS ITALY 2 IT 6870000 
2018-LV-TM-0061-S Development and testing of Riga 

traffic monitoring pilot system 
LV 1076100 

2018-PT-TM-0099-S Cooperative Streets PT 15705043 

 
  . 2   ,     

  «C-Roads».  [6],  C-Roads    
       (C-ITS)  Є . 

     . 2.    . 3. 
 3 

   (  ITS) (   [7]) 

     

2018-
DE-
TM-
0037-S 

  C-Roads Platform, «C-Roads Germany - 
Urban Nodes»    

 3   , 
  ,   . 

 є  
  ,  

є   C-ITS  
     
 Є      

"  C-ITS".   : 
       

,    . 
 –  2019.  -  2023 

   ,  
    

 ,  
 є .   

    
   

(cooperative vehicles)    
 .   

 ,     
,    

. 

2018-
EL-
TM-
0072-S 

C-Roads -   - ,  
    C-ITS. 

 'є  C-ITS    
 Є      

 є ,   
є   C-ITS  ,   

  -   
 C-Roads.   
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2018-
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0099-S 

    є 
    C-Roads  
    

.     
5  C-ITS     

.      
    35 , 13  

 '     
,       
 « -1»  « -1,5» C-ITS.   

     
   , 

     
      
 C-Roads. 

 –  2018.  -  
2023 

  є .  
є    C-ITS 

   ,   
є є  

     
   .   

   є  
 .  є  
   Є ,   

   
   C-ITS  

 ,    
  C-Roads  
    . 

   ,  
 є     
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,        
    CEF.        

  .       C-Roads  
C-ITS. 

 
1.  . .     2019-2021     

   [  ] //    
:  . .- . ., . , , 11–13  2019 :  . – 

, 2019. - . 10-12 (226 .) - http://bit.ly/Article-226-2019-Goryainov  

2.  . .     (TEN-T)    
Connecting Europe Facility (CEF) [  ] // .  . .- . -

. «        ». – : , 2019. – .31 
(106 .) - http://bit.ly/Article-229-2019-Goryainov  

3. Innovation and Networks Executive Agency - https://ec.europa.eu/inea/en - 07.05.2019 

4. Connecting Europe Facility - https://ec.europa.eu/inea/connecting-europe-facility - 07.05.2019 

5. Annex. Brussels, 11.4.2019 C(2019) 2722 final. ANNEX to the COMMISSION IMPLEMENTING 

DECISION establishing the list of proposals selected for receiving EU financial assistance under the 

Connecting Europe Facility (CEF) – Transport sector following the call for proposals launched on 17 May 

2018, based on the Multi-Annual Work Programme pursuant to Commission Implementing Decision 

C(2014)1921 - 

https://ec.europa.eu/inea/sites/inea/files/c_2019_2722_annex_selection_decision_2018_cef_transport.pdf - 

07.05.2019 

6. C-ROADS - THE PLATFORM OF HARMONISED C-ITS DEPLOYMENT IN EUROPE - https://www.c-

roads.eu/platform.html - 07.05.2019 

7. CEF 2018 Transport call. Proposal for the selection. March 2019. -

https://ec.europa.eu/inea/sites/inea/files/cefpub/cef_2018_tran_brochure_final.pdf - 07.05.2019 

  

http://bit.ly/Article-226-2019-Goryainov
http://bit.ly/Article-229-2019-Goryainov
https://ec.europa.eu/inea/en
https://ec.europa.eu/inea/connecting-europe-facility
https://ec.europa.eu/inea/sites/inea/files/c_2019_2722_annex_selection_decision_2018_cef_transport.pdf
https://www.c-roads.eu/platform.html
https://www.c-roads.eu/platform.html
https://ec.europa.eu/inea/sites/inea/files/cefpub/cef_2018_tran_brochure_final.pdf
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INVESTIGATION THE IMPACT OF STREET PARKING ON STREET CAPACITY 

 
ь ,   

 
  «  »,  

.  , 12, . , 79013 

 
The problem of impact of street parking on street capacity is investigated. For this purpose, 

program software PTV Vissim is used. There is created simulation model with the use of which the 

functioning of street section with permitted parking and without it is investigated. It is established 

that the biggest reduction of capacity during parking at the pavement at the angle of 90 degrees. 
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METHODS OF MODELING OF THE DEVELOPMENT OF THE TRANSPORT SYSTEM 

 
 ,  ,   

 
     ,  

. , 11, . , 33028 

 
Prediction of the transport system depends on properly chosen methods of modeling transport 

processes. Studied the results that can be obtained as a result of the simulation. 
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THE CITY TRANSPORT INFRASTRUCTURE`S 

 OPERATION LEVEL ESTIMATION 
 

 , ьє   
 

     , 
 , 31, . , 03037 

 

The integrated approach to the issues of transport network planning infrastructure performance is 

represented. The functional model that determines the co-relation of the applicable subsystems is 

described.  
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ANALYSIS OF MODERN METHODS OF FUNCTIONING OF PASSENGER 

TRANSPORT SYSTEMS 
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. , 11, . , 33028 
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FORMATION OF THE CRITERION OF THE CHOICE OF THE METHOD OF 

MOVEMENT IN WORKING MOVEMENTS 
 

  
 

  -  , 
. .  25, . , 61000 

 
In the conditions of growth of transport mobility of the population, the market of transport 

services requires a clear segmentation in order to ensure that the interests of the transport process, 

the comfort and safety of movement are taken into account by optimizing the structure and number 

of vehicles serving the route network, based on the study of the provision of route capabilities. 
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INVESTIGATION OF TRAFFIC FLOW COMPOSITOIN ON MULTILANE STREETS 

 
 ,  ,   

 
  «  »,  

.  , 12, . , 79013 

 

From the results of field research it is determined the distribution of traffic intensity and 

composition by lanes on city arterial streets. Analysis of factors that justify the allocation of lanes for 

separate types of vehicles depending from the location of city arterial street section relatively city 

center and the configuration of its road network is carried out. 
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FORMATION OF INTERNATIONAL TRANSPORT CORRIDORS IN UKRAINE 
 

 ,   
 

      . .  

.  , 17, . , 61002 

 
The analysis of international transport corridors passing through the territory of Ukraine. The 

participation of Ukraine in the formation of international transport corridors has been determined. 

The reasons for the low level of international transit through Ukrainian territory are analyzed. The 

main problems of low competitiveness of international transport corridors passing through the 

territory of Ukraine are identified. 
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FORMATION TRANSPORT AND PASSENGER FLOWS CITIES: CHARACTERISTICS FLOW 
IMPACT EXTERNAL TRANSPORT 

 
  
 

     , 
. , 11, . , 33028 

 

The analysis of the results of research on the influence parameters of the placement of transport 

infrastructure objects, in particular bus stations and transport and transfer points in the city plan, on 

the spatial development of the city, depending on the planning features of the transport network. It is 

established that the parameters of the functioning of bus stations and their influence on the formation 

of traffic flows and the distribution of passenger correspondence on the city's route network. 
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TRANSPORT FLOWS IN CITIES: FORMATION AND DISTRIBUTION (AT THE 

EXAMPLE OF THE CITY RIVNE) 
 

ь  1, Komada Pavel 2, Drozdziel Pawel 2  
 

1  "   ",  
.  ,11, .  , 50027,  

2Lublin University of Technology,  Nadbystrzycka Str. 38D, 20-618, Lublin, Poland 

 

The analysis of the results of research on the influence parameters of the placement of transport 

infrastructure objects, in particular bus stations and transport and transfer points in the city plan, on 

the spatial development of the city, depending on the planning features of the transport network. It is 

established that the parameters of the functioning of bus stations and their influence on the formation 

of traffic flows and the distribution of passenger correspondence on the city's route network. 
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   Є     
 

NERGY CONSUMPTION OF THE DRIVER IN THE INTERACTION 
IN THE TRAFFIC FLOW 

 
  

 
       . . , 

.  , 17, . , 61002 

The energy consumption of the driver in interaction with other traffic participants is considered. 

The amount of energy consumed by the driver was determined by the parameters of the external 

breathing. To take into account the parameters of interaction of the driver in the traffic flow, the 

method of conflict situations was used. 
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ANALYSIS OF FACTORS THAT DETERMINE TRAFFIC DELAY ON CONTROLLED 

INTERSECTIONS 
 

 ,   
 

  «  »,  
.  , 12, . , 79013 

 

The existing methods for determination the effectiveness of controlled intersections operation 

effectiveness and factors that determine the capacity of lanes on approaches to them are analyzed. 

By the method of field research it is established the regularities of change the duration of pass and 

vehicle queues depending from their arrival intensity and traffic light control parameters. 
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IMPACT OF TRAFFIC INDICATORS ON UNCONTROLLED INTERSECTIONS 

CAPACITY 
 

 ,   
 

  «  »,  
.  , 12, . , 79013 

 

In the work the results of field research of traffic and pedestrian flows and also simulation 

modeling on uncontrolled intersection are given. Regularities of change of practical capacity of such 

intersection depending from intensity of traffic and pedestrian flows and traffic flow capacity are 

determined. 
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MODELING OF PASSENGER TRANSPORT SYSTEMS 
 

 Є ,   
 

     , 
. , 11, . , 33028 

 
The description of mathematical models used for analysis of transport network is given. Areas of their 

application are presented. The question of further research from the point of view of the factor of interaction 

of vehicles. 
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PROGNOSTICATION OF EFFICIENCY OF FUNCTIONING OF A TRANSPORT 

SYSTEM 
 

 Є ,  ,   
 

     , 
. , 11, . , 33028 

 
The method for predicting the performance of the automobile transport system is characterized. The 

formation of criteria for evaluating the efficiency of the transport system is described. 
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FACTORS AFFECTING THE FORMATION AND DEVELOPMENT OF THE 

MULTIMODAL TRANSPORT SYSTEM OF UKRAINE IN MODERN CONDITIONS 
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  , 
, 01010, , . . - , 1, . 432 

 
The main factors hindering the formation and development of multimodal transport systems in 

Ukraine are the imperfection of regulatory and legal regulation of multimodal transport issues; 

imbalance between levels of capacity of objects of multimodal transport infrastructure and volumes 

of cargo flows; high risks of multimodal carriers; political situation in Ukraine and so on. Proposed 

measures to solve these problems. 
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JUSTIFICATION OF THE EFFICIENCY CRITERION OF CARGO TERMINAL 

COMPLEXES FUNCTIONING 
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 , . , 44, . , 61002 

    ,  
 є , 7, . , 61050 

 
To use the indicator of the quality of transport services and the unit costs for cargo handling at 

the terminal as performance criteria is proposed. 
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KEY AREAS AND PERFORMANCE INDICATORS OF THE TRANSPORT AND 

LOGISTICS SECTOR IN THE EUROPEAN UNION STRATEGY 
 
  
 

        
, . , 44, . , 61002 

 
The main groups of efficiency indicators for transport and logistics are given. The expediency 

of developing indicators of efficiency for the transport strategy of Ukraine is highlighted. 
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FORMATION OF THE TRANSPORT-LOGISTICS SYSTEM OF UKRAINE 
 

 , ь , ь  
 

     ,  
. , 11, . , 33028 

 
Based on the study of foreign experience in the development of transport and logistics centers, 

recommendations were made for improving the transport and logistics infrastructure design process. 
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LOGISTIC MANAGEMENT BY THE ENTERPRISE - FACTOR OF ITS COMPETITIVE 
CAPACITY 
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. , 11, . , 33028 

 

Attracting the logistics strategy of an enterprise to the formation of the main goals of the 

enterprise means the formation of a new strategic level of its development in terms of achieving 

competitive stability. 
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LOGISTIC ASPECTS OF ACTIVITIES OF MOTOR VEHICLES ENTERPRISES 

 
ь  ,  ,   

 
    є ,  

. , 35, . , 79007 

 
Projected model of the transport-logical system in the organization of motor transport 

enterprises, which allows you to take into account the continuity, rhythm and proportionality of the 

production cycle, as well as synchronize operations according to the scheme “production − 
transportation of finished products”. 
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LOGISTIC INCENTIVES FOR EFFICIENT USE OF THE TRANSPORT COMPLEX 
 

ь  
 

     ,  
. , 11, . , 33028 

 
Based on the analysis of the characteristics and the current state of the transport complex of 

Ukraine, the main directions of improvement of the transport-logistic approach are presented. 
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MAIN REQUIREMENTS FOR LOGISTIC DESIGN OF COMPOSITIONS 
 

ь , ь  
 

     ,  

. , 11, . , 33028 

 
The main requirements for the adoption of design decisions for efficient functioning of the 

warehouse and the main conditions for its functioning as an element of the logistic system are given. 
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 622.684-83 
 

   ’Є  
   ’Є    

 
PECULIARITY OF OPRATION OF HEAVY-DUTY DUMP-TRUCKS ON IRON ORE 

QUARRIES OF THE KRYVYI RIH REGION 
 
 Є  
 

   

.  , 11, .  , 50027 

 

The analyzed peculiarity of operation of heavy – duty dump trucks and changing in the 

indicators of the work of the career equipment wing to the deepening of mining operations 
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   ’є   / . . , . . , . . 
 //    . -  : , 2014. – . 38. – 

. 112–119. 

2. https://kdpu.edu.ua/pryroda-kryvorizhzhia/fizyko-heohrafichna-kharakterystyka/pryrodni-resursy/1312-

korysni-kopalyny-kryvorizhzhia.html 
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 66.074 
 

      
 

 
ANALYSIS AND INVESTIGATION OF THE PROCESS OF REPAIR OF 

AUTOMOTIVE CATALYSTS 
 

 ,  ,   
 

     ,  
. , 11, . , 33028 
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,     , є    
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є       ,       
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    .   Ce-Al-H2O   Eh-pH 

 (Al-H2O, Ce-H2O, Ce-Al-H2O).       , 
            

  .  ,      ,  
    (CeAlO3),  CeO2.       

.   є  ,  є  CeAlO3  CeO2.  
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.2. Eh-pH    Al-H2O  

 

 

 

.3. Eh-pH    Ce-H2O 
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.4. Eh-pH    Ce-Al-H2O  

 1 

  Ce-Al-H2O 

      
T1 CeAlO3 to CeO2 CeAlO3+3H2O=CeO2+Al(OH)4

-+2H++e-  
A2  CeAlO3 to Ce3+ CeAlO3+3H+=Ce3++Al(OH)3  
T2 Ce3+ to CeO2 Ce3++2H2O= CeO2+4H++e-  

 

 2 

,       
 CeAlO3 + 3H2O = CeO2 + Al(OH)4(-a) + 2H+ + e- 

. . 
( ) 1   3   1   1   2   - 

.  
( / ) 215.1  18  172.12  94.98  2.02  - 

 ( ) 215.1  54  172.12  94.982  4.032  - 

 ($/ ) 0  
$3.95  

37,850  
[8] 

$9.60   
[9] 

 
-  -  - 

  Ь    
  

($)  -    
 $ 0.01  

  
 $ 1,652.35  

  -   -   - 

   $1,652.35                      

 

      ,   є  
.   є   $1,652.35.    є  
    , ,   ,   є   

   CeAlO3. 
 

1. Tech, Rare earth. Rare earth elements. Rare earth Tech. http://www.rare-earth-tech.com. 

2. Kaspar J. Automotive catalytic converters: current status and some perspectives / Kaspar, J. - Elsvier 

Science. - 2003, Vol. 77. 

3. . . , . .         /  
 , 2012, № 1. C 68-76 
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 621.43.038 
 

      
DIAGNOSTICS OF PARAMETERS OF THE FUEL PUMP ON THE CAR  

 
 ,   

 
   , 
. , 75, . , 43018 

 
Named signs indicating violations of the high-pressure fuel pump. Primary diagnostics of the 

fuel pump diesel engine OM 613.961 was carried out on a Mercedes-Benz automobile, for the results 

of which it was decided to dismantle the pump from the vehicle and check it on a special stand.  
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,    ,  є  . 
     Mercedes Benz E320 cdi  

   613.961   Common Rail  BOSCH  
   1.     « - »                  . 

- .  
         

: 
–          ; 
– є           4-   5-  , 

    «Check Engine». 
      ’є            ( . 

. 1, ) є    KTC 520  BOSCH ( . . 1, ). 
 

 

             
                              
                                             )                                                                          ) 

 

. 1.  ’є   ( )     
  KTC 520  BOSCH ( ) 

 
  ’        
   1187 – «    ,  ». 
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 ,      ,  
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–   ; 
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–    ; 
–    ; 
–   . 

  ,     ,     
      . ,   , 

         .    
            . 

 

1.     . URL : https://chda.com.ua/uk/info/statti-pro-remont-

palivnoyi-aparaturi/remont-palivnikh-nasosiv-visokogo-tisku-tnvd (  : 04.05.2019). 

  

https://chda.com.ua/uk/info/statti-pro-remont-palivnoyi-aparaturi/remont-palivnikh-nasosiv-visokogo-tisku-tnvd
https://chda.com.ua/uk/info/statti-pro-remont-palivnoyi-aparaturi/remont-palivnikh-nasosiv-visokogo-tisku-tnvd
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 629.331 
 

      
 

 
ADAPTIVE DUAL MASS FLYWHEEL WITH MECHATRONIC CONTROL SYSTEM 

 
ь  ,   

 
  «  », 

. . , 12, , 79013,  
 

The authors proposed the construction of an adaptive dual mass flywheel and describes the 

principle of its work, presented a structural scheme of the control system DMF. 
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,  , є     [2]. 
 

 

 Вид А 

 

 

 

. 1.    

 

 
 

. 2.       
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  ,       
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1.  . .  «         
  » / . . , . .  // -   «  

  »,  «  ». – , 2018. – 3(42). – . 46-53. 

2.   :     №133320 U ,  (2006.01) 
F16F 15/30 . . , . . . – №u 2018 11632;  26.11.2018; . 25.03.2019, 

. №6. – 5 . 
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 629.341:502/504 
 

  SCR   «  -092» 
 

APPLICATION OF SCR TECHNOLOGY IN BUSES BOGDAN A-092 
 

  
 

     ,  
. , 11, . , 33028 

 
The method of reducing the toxicity of the exhaust gases of Bohdan A-092 buses with diesel 

engines is proposed by installing the SCR system. 
 

           
            

 є         , 
    . 

  ,    , 
     Euro IV, V.   

      є  
SCR,  є     (VDA). 

  '     є ,  є   
  AdBlue.  є      

   .     є 67,5 % ,    
- 32,5 %.     (Selective Catalytic Reduction), 

 є  SCR,       AdBlue, 
   ,     . [1] 

   є        
      SCR.       

  ,     , -  
  ,        

 (    ). 
є       SCR   

  -092   SUZU 4HK1-XS     , 
 :  

–    ; 
–     NOx      

; 
–           

 . [2] 
 SCR, є     AdBlue,   є 

,         
    ,    ,  

. 
   SCR        
,  є є   Є -5. є    

  22,1%, CH+NOx  74,4%, NOx  83,3%,   95%. 
 

1.   424.     Selective Catalytic 
Reduction.      . 
2.  . .  -064 / -091 / -09201 / -09202 / -09211 / -09212 / -092  / -92  
/ -30141 / -301.71 / -301.72/ -09211 / -092 / -0921,  : 4.4/4.6/4.8 .   

  .:  , 2009. – 370 c.: . 
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 656.132 
 

      
      

 
THE DETERMINATION OF THE CONVECTIVE HEAT TRANSFER IN THE 

PASSENGER COMPARTMENT AT THE BUS STOP WHEN THE DOORS OPEN 
 

 ,   
 

   ,  
. , 103, . , 10005 

 

The influence of the duration when the doors of the bus are open during pick-up and drop-off 

on the temperature of the passenger compartment is determined. It was established that when the air 

conditioner is running and the outside air temperature is + 24˚ , the short time of the opened doors 
does not affect the permissible limits of the comfort. 
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/  
 1 27,2 0,3 1,2 1,1 
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 4 26,5 0,9 1,8 1,7 

 

        15 .    
82 .        20-30 .   

,        ,    , 
   є         . 

  є      ,  
        

.  
      ,    

   +24˚ ,   ,  
          , 

 -    ,  ,      
   є   . 

         
     ,  ’     

           . 
 

1.  . .       
      //  , №2. – 

:  -   « », 2009. – . 14-18. 
2.  . .,  . .         

  « - » //  VI  -  
 «      », (14-16  2018 

.). – : , 2018. – . 63-68. 
3. Roberto de Lieto Vollaro: Indoor climate analysis for urban mobility buses: a CFDmodel for the evaluation 

of thermal comfort / International Journal of Environmental Protection and Policy. Vol. 1, No. 1, 2013, pp. 1-

8. 
  



я 4 

А ь  : я   

152 

 629.396 
 

      
     

 
 

ANALYSIS OF METHODS AND METHODS OF DEVELOPMENT OF 
METROLOGICAL SUPPLY OF CONTROL OF THE TECHNICAL STATE OF VEHICLE 

VEHICLES 
 
  
 

      , 

65020, . , .  15 

 

The aspects of the development of criteria for the selection of tools and options for systems of 

technical diagnostics of vehicles are considered. Monitoring systems and forecasting the technical 

condition of vehicles will require expanding the range of monitored parameters. The above criteria 

for assessing the selection of the optimal set of measured parameters and their means of measurement 

to ensure the effectiveness of the developed system of monitoring and diagnostics. 
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 629.113 
 

      
   Є     

 
RESEARCH OF A TRUCK TRAIN MOVEMENT WHEN DRIVING SEMITRAILER BY 

SLOWDOWNING OF WHEELS OF ONE AXIS PIN ON THE MODEL 
 

 1,  1,  2,  2 
 

1      ,  
. ,11, . , 33000 

2   , .  - ,  
. , 02000 

 
A free running model of a truck train, which simulates a truck train consisting of a tow truck 

MAN TGS 19.360 and a biaxial semitrailer Utility VS2D  with a steerable front axis, has been 
developed. It is proved that driving of a semitrailer by slowdowning of one of its wheels is identical 

to driving of a semitrailer front axis with direct drive and a driver transmission ratio of 0,5.  
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     0,5.      

 12%,         
    . 

 
1.Sakhno V.P., Marchuk M.M., Marchuk R.M. Study of long haul truck movement along the curviliniar 

trajectory while steering a carryall semi-trailer – container by braking the wheels of one axle (  
    є     -

    є  )/INMATEN – Agricultural Engineering, vol. 52, 

No.2/2017 //National institute of research-development for machines and installations designed to 

agricculture and  food industry – INMA Bucharest. 

2.  .         
   / . , . , . , . , . , .  // Systemy  

srodki transportu samochodowego. Badania, konstrukcja i technologia. Wybrane zagadnienia. – Monografia 

nr 8, Seria: Transport. – Rzeszow, 2017 – . 107–116. 

3.  . .        / . .  // 

 ,    . – .:  – 2007. – . 5. 
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 629.113.004 
 

     
    Є  

 
THE FORMATION OF SUPPLY CHAINS IN SPARE PARTS SUPPLY SYSTEM OF THE 

AUTOMOBILE SERVICE STATION 
 

 ,   
 

     , 

. , 11, . , 33018 

 
The article shows the features of spare parts provision of car service enterprises and highlights 

the prerequisites for the creation of an integrated supply chain. 
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 711.062 
 

  Є    
 

ENVIRONMENTAL SAFETY OF BUSINESS CARBON ENTERPRISES 
 
 ь  

 
Kyiv National University of Construction and Architecture, Kyiv, 31,  

Povitroflotskyi Ave., Ukraine 

 

     , , ,  
. , 31, 03037, . 334  

 

The problem with cities is that often environmental factors are not taken into account when 

designing a network of motor transport enterprises, as well as when choosing a location. The project 

for the construction of a service station should include measures on occupational safety and health 

and sanitary conditions with labeled exogenous levels of exposure to working hazardous production 

factors. Environmental safety of car service enterprises can be achieved: by improving the production 

culture; implementation of non-waste and resource-saving technologies. 
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TECHNICAL-ECONOMIC ASPECTS OF MOTOR VEHICLES UTILIZATION 
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DEVELOPMENT OF THE STRUCTURAL-TECHNOLOGICAL MODEL OF PROCESS 
TO CREATE THE GAS-DISTRIBUTION GEAR CHOE OF INTERNAL COMBUSTION ENGINE  

 
ь  ,*  ,**  ь* 

 
*   , 

. , 11, . , 29016 
**    .  , 

. , 57, . - , 76018 

 
Structural-technological model of process to create the structure and properties of ‘grafelon-20’ 

polymer composite material using it to make plate of gas-distribution gear shoe of internal 

combustion engine is developed. Designed device for gluing plate with the metal base of shoe and 

recommendations how to use this research for chain-driven automobiles are given. 
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ORGANIZATION OF REARING OF HARVESTED AUTOMOBILE TIRES  

ON RIVNE REGION 
 

 ,   
 

     , 
. , 11, . , 33028 

 
The division of the technological process of automobile tires utilization in the Rivne oblast for 

primary and deep processing was proposed. This reduces transport costs and increases the employment 

rate in the regions of the oblast. 
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DETERMINING THE SPEED SOUND IN EXHAUST GASES ICE AS A MEANS OF 
ENHANCING THE EFFICIENCY OF NOISE MUFFLER 

 
  

 
  , 

, 01010, . , . . - , 1 ( . , 1) 
 
The external noise of cars is reduced first of all with the help of silencers of noise of exhaust 

gases ICE. The vast majority of silencers installed on cars are based on reactive and resonant 

mufflers. To calculate both of these types of silencers it is necessary to know the speed of sound 

(noise) in the exhaust gases. The method of determining the speed of sound by experimental method 

is proposed. 
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THE DEVICE FOR THE PRODUCTION OF GAS CONTAINING HYDROGEN  

ON THE BOARD OF VEHICLE 
 

ь   
 

   , 

. . . , 460, . , 18000 

 
The device for production of hydrogen-containing gas was designed, manufactured and tested 

in this project. Its main technical specifications were researched. Besides, the dependence of the 

productivity on the current strength was established. 
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THEORETICAL ASPECTS OF PROJECT ACTIVITY IN THE CONDITIONS  
OF SCIENTIFIC-METHODIC WORK GENERAL LEARNING EDUCATIONAL 

INSTITUTIONS 
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FEATURES OF PEDAGOGICAL EXPERIMENT AND PEDAGOGICAL CONDITIONS 
FOR FORMATION OF THE LIGHTNING CULTURE OF FUTURE MEDICAL 

SETTLEMENTS 
 
 ь  
 

     ,  
. , 11, . , 33028 

 

The experimental study of the influence of educational factors on the formation of the worldview 

of future medical workers has been carried out. On the basis of comparison of changes in both groups, 

the conclusion is made about the effectiveness of the proposed ways of implementing the best practice 

in professional training. 
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OLIMPIAD OF GEOMETRIC MODELING AS A MEANS OF ACTIVATION OF 

CITIZENS 'ACTIVITY OF BUILDERS OF HIGHER EDUCATION INSTITUTIONS 
 

 ,   
 

     , 

. , 11, . , 33028 

 

   , 

.  , 12, . , 33000 

 
The thesis reveals the experience of organizing and conducting Olympiads on geometric 

modeling on a PC in order to intensify the cognitive activity of applicants of institutions of higher 

education in the process of their graphic preparation. 
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MODERN TRENDS IN HIGHER EDUCATION DEVELOPMENT 
 

  
 

  -  , 

61002, , . , .  , 25 

 

 The report describes the formation of modern trends in the development of higher education: 

distant learning systems and consortium of universities in the context of the main trends development 

of the global market for higher education services. The analysis of the world experience in the 

creation of distant education systems, and also the effectiveness of training specialists in the new 

information and educational environment. 
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INTEGRATION OF METHODS OF INCREASING GRAPHIC PREPARATION LEVEL 

FOR FORMING CREATIVE POTENTIAL OF STUDENTS 
 
  
 

     , 
,  , . . № 3, . 310, .   77,  , 33028. 

 
 The article considers ways of improving the quality of training specialists, improving forms 

and methods of training, activating and intensifying the formation of creative potential with 
increasing graphic training of students, which is the basis of volume and analytical thinking. 
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PRACTICE IN HIGHER EDUCATION: EXPERIENCE OF TRANSPORT SYSTEMS AND 

LOGISTICS DEPARTMENT OF KHNAHU 
 
 Є  
 

  -  , 

61002, . , .  , 25 

 
The material presents the experience of organizing and conducting of practices by teachers of 

Transportation Systems and Logistics Department KhNAHU. Problems of organization of practice 

and measures to overcome them are presented. Types of practice, which pass students 275 "Transport 

Technologies" are described.  
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GRAPHIC TRAINING OF FUTURE SPECIALISTS OF HIGHER EDUCATIONAL 

INSTITUTIONS ON THE SCRAPPING OF CENTURIES 
 

  
 

     , 

, 33028, . , . , 11 

 
The analysis of modern approaches, highlighted in domestic and foreign sources, on the 

essence of graphic preparation in higher education institutions is carried out. Selected areas of 

research for improving graphic training in higher education institutions. The authors emphasize that 

the unceasing development of computer technologies, hardware and software changes the content 

and nature of graphic activity and, accordingly, give rise to a new approach to the graphic training 

of future graduates of higher education. 
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DIAGNOSTICS OF LEVEL OF FORMATION OF A PROFESSIONAL AND 
TERMINOLOGICAL COMPONENT PROFESSIONAL AND PERSONAL IDENTITIES OF 

FUTURE EXPERTS OF NURSE BUSINESS 
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, 33028, . , . , 11 
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GEOMETRIC MODELING FOR MACHINE MECHANISMS IN TERMS OF 
PROFESSIONAL TRAINING OF ENGINEERING STUDENTS 

 
 ,  ,   

 
   , 
. , 103, . , 10005 

 

It was considered the main types of tasks necessary to solve while studying theory of machines 

and mechanisms; it was justified the usage of software packages for researching kinematic 

characteristics of mechanisms and power factors influencing the mechanism; it was offered the stages 

of studying mechanics of machines involving the methods of geometric modeling. 
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 2D-   3D- ’Є   
   AUTOCAD 

 
TRANSFORMATION OF 2D DRAWINGS TO 3D OBJECTS 

IN THE AUTOCAD PROGRAM 
 

 , ь   
 

     , 

. , 11, . , 33028 

 

The practical aspects of graphic preparation of a future specialist with the help of the Autocad 

system are considered. A 2D-drawing of an object is transformed into its 3D model. 
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Є     

 
QUALITY OF UKRAINIAN EDUCATION IN THE CONTEXT OF 

EUROPEAN HIGHER EDUCATION AREA 
 

  
 

   , 

. , 64, . , 69063 

 
Issues of higher education quality today are extremely relevant. It is connected with 

globalization, an innovative type of progress and the mass character of higher education. The 

existence of an internal quality assurance system in higher education institutions is a requirement of 

the Ukrainian legislation within the framework of Bologna process. 
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 « »   
TELEGRAM       

 
USE OF CLOUD FEATURES OF THE TELEGRAM MESSENGER DURING PLM 

MODELING PREPARATION 
 

 , ь   
 

   , 

. , 103, . , , 10005 

 
The analysis of the cloud features of the Telegram messenger, which significantly expands and 

optimizes the work with the PLM modlling, it helps the future specialist to get more freedom of action 

in engineering 
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COMPETENCY-BASED APPROACH TO TRAINING SPECIALISTS IN HIGHER 

EDUCATION INSTITUTIONS 
 
  
 

  -  , 

61002, , . , .  , 25 

 
Abstract. The author n lyzes the procedur l d substa tive aspects of the compete ce 

approach as a methodological be ch ark for the odernization of education; argues that the 

competence approach is directed at the educational results not as the sum of the acquired 

infor ation, but as the ability of a person to act in different situations. 
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