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ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

(ɩɪɨɬɨɤɨɥ №7 ɜɿɞ 06 ɱɟɪɜɧɹ 2019 ɪɨɤɭ) 
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ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɿ ɨɛɥɚɞɧɚɧɧɹ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ 
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ɬɟɯɧɿɱɧɨɝɨ ɫɟɪɜɿɫɭ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ; 
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ɝɪɚɮɿɤɢ ɬɚ ɦɚɲɢɧɨɡɧɚɜɫɬɜɚ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ. 

 

ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ ɡɚ ɜɢɩɭɫɤ: 
Ʉɪɢɫɬɨɩɱɭɤ Ɇ.Є., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ, ɡɚɜɿɞɭɜɚɱ ɤɚɮɟɞɪɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɿ 

ɬɟɯɧɿɱɧɨɝɨ ɫɟɪɜɿɫɭ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ 
ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ. 

 
 

Ɍɟɡɢ ɞɨɩɨɜɿɞɟɣ ɞɪɭɤɭɸɬɶɫɹ ɜ ɚɜɬɨɪɫɶɤɿɣ ɪɟɞɚɤɰɿʀ. 
Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ ɧɟ ɧɟɫɟ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɡɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɿɧɮɨɪɦɚɰɿʀ, ɩɨɞɚɧɨʀ ɜ ɪɨɛɨɬɚɯ, 

ɬɚ ɡɚɥɢɲɚє ɡɚ ɫɨɛɨɸ ɩɪɚɜɨ ɧɟ ɩɨɝɨɞɠɭɜɚɬɢɫɹ ɡ ɞɭɦɤɨɸ ɚɜɬɨɪɿɜ ɧɚ ɜɢɤɥɚɞɟɧɿ ɩɪɨɛɥɟɦɢ. 
 

ȱɧɧɨɜɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɜɢɬɤɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɚ ɟɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ: ɦɚɬɟɪɿɚɥɢ I Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ 21-23 
ɬɪɚɜɧɹ 2019 ɪ. Ɋɿɜɧɟ : ɇɍȼȽɉ, 2019. – 208 ɫ. ȿɥɟɤɬɪɨɧɧɟ ɜɢɞɚɧɧɹ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: https:// 
  

ɍ ɡɛɿɪɧɢɤɭ ɩɪɟɞɫɬɚɜɥɟɧɿ ɬɟɨɪɟɬɢɱɧɿ ɬɚ ɩɪɚɤɬɢɱɧɿ ɪɟɡɭɥɶɬɚɬɢ ɧɚɩɪɚɰɸɜɚɧɶ ɜ ɰɚɪɢɧɿ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɬɟɯɧɨɥɨɝɿʀ ɜ ɛɭɞɿɜɟɥɶɧɨɦɭ, ɞɨɪɨɠɧɶɨɦɭ ɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ, ɟɮɟɤɬɢɜɧɨɝɨ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ, ɥɨɝɿɫɬɢɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɰɟɫɿɜ, ɬɟɯɧɿɱɧɨʀ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɿ ɪɟɦɨɧɬɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɚ ɬɚɤɨɠ ɜɿɬɱɢɡɧɹɧɨɝɨ ɬɚ ɡɚɪɭɛɿɠɧɨɝɨ ɞɨɫɜɿɞɭ ɩɿɞɝɨɬɨɜɤɢ 
ɮɚɯɿɜɰɿɜ ɭ ɡɚɤɥɚɞɚɯ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɜɢɤɨɧɚɧɢɯ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɦɢ ɬɚ ɧɚɭɤɨɜɢɦɢ ɩɪɚɰɿɜɧɢɤɚɦɢ, ɞɨɤɬɨɪɚɧɬɚɦɢ, 
ɚɫɩɿɪɚɧɬɚɦɢ ɬɚ ɫɬɭɞɟɧɬɚɦɢ ɡɚɤɥɚɞɿɜ ɨɫɜɿɬɢ, ɧɚɭɤɢ ɬɚ ɿɧɲɢɯ ɨɪɝɚɧɿɡɚɰɿɣ. 

 

ɉɨɫɜɿɞɱɟɧɧɹ ɍɤɪȱɇɌȿȱ № 570 ɜɿɞ 29.11.2018 ɪ. 

 

© ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ 
    ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 2019 
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ɒɚɧɨɜɧɿ Ʉɨɥɟɝɢ! 

 
Ɇɢ ɞɭɠɟ ɜɞɹɱɧɿ ȼɚɦ ɡɚ ɚɤɬɢɜɧɭ ɭɱɚɫɬɶ ɭ I ɆȱɀɇȺɊɈȾɇȱɃ ɇȺɍɄɈȼɈ-ɌȿɏɇȱɑɇȱɃ 

ȱɇɌȿɊɇȿɌ-ɄɈɇɎȿɊȿɇɐȱȲ  
«ȱɇɇɈȼȺɐȱɃɇȱ ɌȿɏɇɈɅɈȽȱȲ ɊɈɁȼɂɌɄɍ ɆȺɒɂɇɈȻɍȾɍȼȺɇɇə ɌȺ 
ȿɎȿɄɌɂȼɇɈȽɈ ɎɍɇɄɐȱɈɇɍȼȺɇɇə ɌɊȺɇɋɉɈɊɌɇɂɏ ɋɂɋɌȿɆ». 

 
 

ɇɚɩɟɪɟɞɨɞɧɿ ɩɪɨɜɟɞɟɧɧɹ ɤɨɧɮɟɪɟɧɰɿʀ ɧɚɲ ɍɧɿɜɟɪɫɢɬɟɬ ɩɿɞɩɢɫɚɜ Ⱦɨɝɨɜɿɪ ɩɪɨ ɫɩɿɜɩɪɚɰɸ 
ɡ Ɏɨɧɞɨɦ InterMarium  ɬɚ ɫɬɚɜ ɭɱɚɫɧɢɤɨɦ ɩɪɨɝɪɚɦɢ ɡ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ FlexSim Software Products, Inc. ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɨɬɪɢɦɚɜ ɨɫɜɿɬɧɸ ɦɟɪɟɠɧɭ ɥɿɰɟɧɡɿɸ ɞɥɹ 20 ɪɨɛɨɱɢɯ 
ɦɿɫɰɶ. 

ɐɶɨɝɨɪɿɱɧɿ ȼɚɲɿ ɞɨɩɨɜɿɞɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɫɟɤɰɿɹɯ: 
1. ȱɧɧɨɜɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɛɭɞɿɜɟɥɶɧɨɦɭ, ɞɨɪɨɠɧɶɨɦɭ ɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ 

ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɿ; 
2. Ɍɪɚɧɫɩɨɪɬɧɿ ɫɢɫɬɟɦɢ; 
3. Ʌɨɝɿɫɬɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɰɟɫɿɜ; 
4. Ⱥɜɬɨɦɨɛɿɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬ: ɟɤɫɩɥɭɚɬɚɰɿɹ ɬɚ ɪɟɦɨɧɬ; 
5. ȼɿɬɱɢɡɧɹɧɢɣ ɬɚ ɡɚɪɭɛɿɠɧɢɣ ɞɨɫɜɿɞ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɿɜ ɭ ɡɚɤɥɚɞɚɯ ɜɢɳɨʀ ɨɫɜɿɬɢ. 
ȼ ɩɨɞɚɥɶɲɨɦɭ ɦɢ ɩɥɚɧɭєɦɨ ɪɨɡɲɢɪɢɬɢ ɤɨɥɨ ɭɱɚɫɧɢɤɿɜ ɧɚɲɨʀ Ʉɨɧɮɟɪɟɧɰɿʀ, ɜɢɞɿɥɢɜɲɢ 

ɨɤɪɟɦɭ ɫɟɤɰɿɸ: ɆɈȾȿɅɘȼȺɇɇə ɌɊȺɇɋɉɈɊɌɇɂɏ ɌȺ ɅɈȽȱɋɌɂɑɇɂɏ ɉɊɈɐȿɋȱȼ. 
 

 

 
 

 
 

ɋɩɨɞɿɜɚєɦɨɫɶ ɧɚ ɩɨɞɚɥɶɲɭ ɫɩɿɜɩɪɚɰɸ.  

Ɂ ɩɨɜɚɝɨɸ, 
Ɉɪɝɚɧɿɡɚɰɿɣɧɢɣ ɤɨɦɿɬɟɬ 
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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. 
  

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɍȾɄ 631.363.2 
 

ɉɈȾɊȱȻɇɘȼȺɑ ȾɅə ɌɈɇɄɈȽɈ ɉɈȾɊȱȻɇȿɇɇə ɋɂɉɄɂɏ ɆȺɌȿɊȱȺɅȱȼ 
 

GRINDER FOR FINE COMMINUTION OF LOOSE MATERIALS 
 

Ȼɪɚɬɿɲɤɨ ȼɹɱɟɫɥɚɜ, Ⱦɟɲɤɨ ȼɿɬɚɥɿɣ, Ɋɟɛɟɧɤɨ ȼɿɤɬɨɪ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɿɨɪɟɫɭɪɫɿɜ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɍɤɪɚʀɧɢ, 

03041, ɍɤɪɚʀɧɚ, ɦ. Ʉɢʀɜ, ɜɭɥ. Ƚɟɪɨʀɜ Ɉɛɨɪɨɧɢ, 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. 

 
ȼɿɞɨɦɨ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɩɨɞɪɿɛɧɸɜɚɱɿɜ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɬɨɧɤɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ 

ɫɢɩɤɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɩɪɚɰɸɸɬɶ ɭ ɩɨɪɰɿɣɧɨɦɭ ɪɟɠɢɦɿ. Ɍɚɤɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɨɛɭɦɨɜɥɟɧɢɣ 
ɜɢɦɨɝɚɦɢ ɞɨ ɡɚɞɚɧɨʀ ɹɤɨɫɬɿ ɩɨɞɪɿɛɧɟɧɧɹ, ɹɤɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɱɚɫɭ ɡɧɚɯɨɞɠɟɧɧɹ ɦɚɬɟɪɿɚɥɭ ɜ 
ɪɨɛɨɱɿɣ ɤɚɦɟɪɿ. ɉɪɨɬɟ, ɩɨɪɰɿɣɧɢɣ ɪɟɠɢɦ ɩɨɞɪɿɛɧɟɧɧɹ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɡɧɚɱɧɢɦɢ 
ɧɟɩɪɨɞɭɤɬɢɜɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɟɧɟɪɝɿʀ, ɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɹɤɨʀ ɜɢɬɪɚɱɚєɬɶɫɹ ɧɚ ɬɟɪɬɹ ɦɚɬɟɪɿɚɥɭ ɩɨ 
ɩɨɜɟɪɯɧɹɯ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ ɬɚ ɤɚɦɟɪɢ ɩɨɞɪɿɛɧɸɜɚɱɚ. Ɍɚɤɨɠ ɩɪɢ ɬɚɤɨɦɭ ɪɟɠɢɦɿ ɩɨɞɪɿɛɧɟɧɧɹ 
ɡɧɚɱɧɚ ɦɚɬɟɪɿɚɥɭ ɩɟɪɟɩɨɞɪɿɛɧɸєɬɶɫɹ, ɳɨ ɡɛɿɥɶɲɭє ɪɢɡɢɤ ɦɟɯɚɧɿɱɧɢɯ ɜɬɪɚɬ ɩɟɪɟɩɨɞɪɿɛɧɟɧɨʀ 
ɛɨɪɨɲɧɨɩɨɞɿɛɧɨʀ ɮɪɚɤɰɿʀ ɦɚɬɟɪɿɚɥɭ ɬɚ ɦɨɠɟ ɫɩɪɢɱɢɧɹɬɢ ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
ɪɨɛɨɱɨʀ ɡɨɧɢ. 

Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɚɧɨʀ ɹɤɨɫɬɿ ɩɨɞɪɿɛɧɟɧɧɹ ɬɚ ɡɦɟɧɲɟɧɧɹ ɩɢɬɨɦɢɯ 
ɟɧɟɪɝɨɜɢɬɪɚɬ є ɨɪɝɚɧɿɡɚɰɿɹ ɬɚɤɨɝɨ ɪɭɯɭ ɦɚɬɟɪɿɚɥɭ ɜ ɪɨɛɨɱɿɣ ɤɚɦɟɪɿ ɩɨɞɪɿɛɧɸɜɚɱɚ, ɹɤɢɣ ɛɢ 
ɡɚɛɟɡɩɟɱɭɜɚɜ ɣɨɝɨ ɜɢɜɟɞɟɧɧɹ ɡ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɩɿɫɥɹ ɞɨɫɹɝɧɟɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ ɫɬɭɩɟɧɹ 
ɩɨɞɪɿɛɧɟɧɧɹ ɚɛɨ ɫɟɪɟɞɧɶɨɡɜɚɠɟɧɨɝɨ ɪɨɡɦɿɪɭ ɩɨɞɪɿɛɧɟɧɢɯ ɱɚɫɬɨɱɨɤ. 

ɇɚɦɢ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɨɜɭ (ɪɢɫ. 1) ɤɨɧɫɬɪɭɤɰɿɸ ɩɨɞɪɿɛɧɸɜɚɱɚ ɫɢɩɤɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɜ 
ɹɤɨɦɭ ɲɥɹɯɨɦ ɡɦɿɧɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɯɟɦɢ ɬɚ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ ɡɚɛɟɡɩɟɱɭɸɬɶɫɹ 
ɛɟɡɩɟɪɟɪɜɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɩɨɞɪɿɛɧɸɜɚɱɚ, ɡɦɟɧɲɭɸɬɶɫɹ ɜɬɪɚɬɢ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ, 
ɜɿɞɩɨɜɿɞɧɨ, ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ. 

 

 

 

 

Ɋɢɫ. 1. Ʉɨɧɫɬɪɭɤɰɿɣɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɨɞɪɿɛɧɸɜɚɱɚ ɞɥɹ ɬɨɧɤɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɫɢɩɤɢɯ ɦɚɬɟɪɿɚɥɿɜ 
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ɐɟ ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɞɿɥɟɧɧɹ ɤɨɪɩɭɫɭ ɩɨɞɪɿɛɧɸɜɚɱɚ ɧɚ ɞɟɤɿɥɶɤɚ ɫɟɤɰɿɣ ɬɚ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɨɫɥɿɞɨɜɧɨɝɨ ɪɭɯɭ ɦɚɬɟɪɿɚɥɭ, ɳɨ ɩɨɞɪɿɛɧɸєɬɶɫɹ ɡ ɩɨɩɟɪɟɞɧɶɨʀ ɜ ɧɚɫɬɭɩɧɭ ɫɟɤɰɿɸ. 

ɉɪɨɩɨɧɨɜɚɧɢɣ ɩɨɞɪɿɛɧɸɜɚɱ ɜɫɬɚɧɨɜɥɟɧɢɣ ɧɚ ɪɚɦɿ 1, ɦɚє ɧɚɞɿɥɟɧɢɣ ɜɨɞɹɧɨɸ ɫɨɪɨɱɤɨɸ 2 
ɤɨɪɩɭɫ 3 ɡ ɜɩɭɫɤɧɢɦ 4 ɬɚ ɜɢɩɭɫɤɧɢɦ 5 ɩɚɬɪɭɛɤɚɦɢ ɬɚ ɡɚɤɪɿɩɥɟɧɢɣ ɜ ɤɨɪɩɭɫɿ 3 ɧɚ ɜɚɥɭ 6 ɪɨɬɨɪ 
7 ɡ Ɍ-ɩɨɞɿɛɧɢɦɢ ɦɨɥɨɬɤɚɦɢ 8, ɬɚ ɩɥɚɫɬɢɧɚɦɢ-ɜɿɞɤɢɞɚɱɚɦɢ 9 ɦɚɬɟɪɿɚɥɭ, ɞɟɤɭ 10, ɩɪɢɤɪɿɩɥɟɧɭ 
ɜɫɟɪɟɞɢɧɿ ɤɨɪɩɭɫɭ 3 ɜ ɡɨɧɿ ɞɿʀ ɦɨɥɨɬɤɿɜ 8, ɟɥɟɤɬɪɨɞɜɢɝɭɧ 11 ɩɪɢɜɨɞɭ ɜɚɥɚ 6 ɪɨɬɨɪɚ 7, ɡ’єɞɧɚɧɢɣ 
ɤɥɢɧɨɩɚɫɨɜɨɸ ɩɟɪɟɞɚɱɟɸ 12 ɡ ɨɫɬɚɧɧɿɦ. Ʉɨɪɩɭɫ 3 ɪɨɡɞɿɥɟɧɢɣ ɧɚ ɞɟɤɿɥɶɤɚ ɫɟɤɰɿɣ 13 (ɚ, ɛ, ɜ, ɝ, 
ɞ) ɤɿɥɶɰɹɦɢ-ɩɟɪɟɝɨɪɨɞɤɚɦɢ 14 (ɚ, ɛ, ɜ, ɝ), ɦɿɠ ɹɤɢɦɢ ɧɚ ɫɩɿɥɶɧɨɦɭ ɜɚɥɭ 6 ɪɨɬɨɪɚ ɜɫɬɚɧɨɜɥɟɧɿ 
Ɍ-ɩɨɞɿɛɧɿ ɦɨɥɨɬɤɢ 8. Ʉɨɠɧɚ ɫɟɤɰɿɹ ɦɚє ɫɜɨɸ ɞɟɤɭ 10. ȼɩɭɫɤɧɢɣ ɩɚɬɪɭɛɨɤ 4 ɪɨɡɬɚɲɨɜɚɧɢɣ ɧɚɞ 
ɩɟɪɲɨɸ, ɜɯɿɞɧɨɸ ɫɟɤɰɿєɸ 13-ɚ, ɚ ɨɫɬɚɧɧɹ ɫɟɤɰɿɹ 13-ɞ (ɜ ɡɨɧɿ ɜɢɩɭɫɤɧɨɝɨ ɩɚɬɪɭɛɤɚ 5), ɤɪɿɦ 
ɦɨɥɨɬɤɿɜ 8 ɧɚɞɿɥɟɧɚ ɩɚɪɨɸ ɩɥɚɫɬɢɧ-ɜɿɞɤɢɞɚɱɿɜ 9 ɦɚɬɟɪɿɚɥɭ, ɡɚɤɪɿɩɥɟɧɢɯ ɲɚɪɧɿɪɧɨ ɧɚ ɪɨɬɨɪɿ. 
Ʉɨɠɧɚ ɩɚɪɚ ɫɭɦɿɠɧɢɯ ɫɟɤɰɿɣ ɡ’єɞɧɭɸɬɶɫɹ ɦɿɠ ɫɨɛɨɸ ɩɚɬɪɭɛɤɚɦɢ 15 (ɚ, ɛ, ɜ, ɝ), ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɹɤɢɯ ɦɚɬɟɪɿɚɥ ɧɚɞɯɨɞɢɬɶ ɡ ɩɨɩɟɪɟɞɧɶɨʀ ɜ ɧɚɫɬɭɩɧɭ ɫɟɤɰɿɸ, ɚ ɡ ɨɫɬɚɧɧɶɨʀ ɫɟɤɰɿʀ ɦɚɬɟɪɿɚɥ 
ɩɨɞɚєɬɶɫɹ ɜ ɰɢɤɥɨɧ 16. ɉɚɬɪɭɛɤɢ 15 ɛɥɨɤɨɦ ɤɪɿɩɥɹɬɶɫɹ ɧɚɞ ɨɬɜɨɪɚɦɢ 17 ɜ ɤɨɪɩɭɫɿ 3. Ʉɿɥɶɰɹ-
ɩɟɪɟɝɨɪɨɞɤɢ 14 ɩɨ ɩɟɪɢɦɟɬɪɭ ɤɪɿɩɥɹɬɶɫɹ ɞɨ ɤɨɪɩɭɫɭ 3. 

ɉɪɚɰɸє ɩɨɞɪɿɛɧɸɜɚɱ ɬɚɤɢɦ ɱɢɧɨɦ. ɉɿɫɥɹ ɡɚɩɭɫɤɭ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ 11 ɬɚ ɧɚɛɪɚɧɧɹ 
ɪɨɬɨɪɨɦ ɧɨɦɿɧɚɥɶɧɢɯ ɨɛɟɪɬɿɜ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 4 ɩɨɞɚєɬɶɫɹ ɦɚɬɟɪɿɚɥ. ɐɟ ɦɨɠɭɬɶ ɛɭɬɢ 
ɦɿɤɪɨɞɨɛɚɜɤɢ ɞɨ ɩɪɟɦɿɤɫɿɜ, ɞɟɹɤɿ ɡɟɪɧɨɜɿ ɦɚɬɟɪɿɚɥɢ, ɹɤɿ ɜɚɠɤɨ ɩɨɞɪɿɛɧɢɬɢ ɧɚ ɪɟɲɿɬɧɢɯ 
ɞɪɨɛɚɪɤɚɯ ɱɟɪɟɡ ɡɚɥɢɩɚɧɧɹ ɪɟɲɿɬ (ɧɚɩɪɢɤɥɚɞ, ɧɚɫɿɧɧɹ ɪɚɩɫɭ). ɉɨɩɚɜɲɢ ɩɿɞ ɞɿɸ Ɍ-ɩɨɞɿɛɧɢɯ 
ɦɨɥɨɬɤɿɜ 8 ɬɚ ɞɟɤɢ 10, ɱɟɪɟɡ ɞɟɤɿɥɶɤɚ ɨɛɟɪɬɿɜ ɦɚɬɟɪɿɚɥ ɩɨɫɬɭɩɨɜɨ ɩɟɪɟɦɿɳɚєɬɶɫɹ ɡ ɩɟɪɲɨʀ ɫɟɤɰɿʀ 
13-ɚ ɩɨ ɩɚɬɪɭɛɤɭ 15-ɚ ɜ ɫɟɤɰɿɸ 13-ɛ ɞɟ ɬɚɤɨɠ ɩɨɞɪɿɛɧɸєɬɶɫɹ. ɉɪɨɰɟɫ ɩɪɨɞɨɜɠɭєɬɶɫɹ ɞɨ 
ɧɚɞɯɨɞɠɟɧɧɹ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ ɫɟɤɰɿɸ 13-ɞ, ɞɟ ɦɚɬɟɪɿɚɥ ɧɟ ɥɢɲɟ ɞɨɩɨɞɪɿɛɧɸєɬɶɫɹ, ɚ 
ɣ ɥɨɩɚɬɤɚɦɢ ɩɥɚɫɬɢɧ-ɜɢɤɢɞɚɱɿɜ 9 ɜɢɤɢɞɚєɬɶɫɹ ɱɟɪɟɡ ɜɢɩɭɫɤɧɢɣ ɩɚɬɪɭɛɨɤ 5 ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 
18 ɜ ɰɢɤɥɨɧ 16. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɞɿɥɟɧɧɹ ɤɨɪɩɭɫɭ ɩɨɞɪɿɛɧɸɜɚɱɚ ɧɚ ɞɟɤɿɥɶɤɚ ɫɟɤɰɿɣ ɤɿɥɶɰɹɦɢ-
ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɿ ɡ’єɞɧɚɧɧɹ ʀɯ ɩɚɬɪɭɛɤɚɦɢ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɩɨɫɥɿɞɨɜɧɟ ɩɟɪɟɦɿɳɟɧɧɹ 
ɦɚɬɟɪɿɚɥɭ ɦɿɠ ɫɟɤɰɿɹɦɢ ɬɚ ɛɟɡɩɟɪɟɪɜɧɟ ɛɚɝɚɬɨɪɚɡɨɜɟ ɩɨɞɪɿɛɧɟɧɧɹ ɦɚɬɟɪɿɚɥɭ, ɚ ɩɨɞɚɱɚ ɣɨɝɨ 
ɩɥɚɫɬɢɧɚɦɢ-ɜɿɞɤɢɞɚɱɚɦɢ ɜ ɰɢɤɥɨɧ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ ɜɬɪɚɬɢ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ 
ɡɚɛɪɭɞɧɟɧɧɹ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ, ɳɨ, ɜ ɤɿɧɰɟɜɨɦɭ ɩɿɞɫɭɦɤɭ, ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɫɢɩɤɢɯ ɦɚɬɟɪɿɚɥɿɜ. 
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ɇɈɀɈȼȺ ɋɂɋɌȿɆȺ ɉȱȾɉȱɊɇɈȽɈ ɊȱɁȺɇɇə ȾɅə ɋɈɇəɒɇɂɄɈȼɂɏ 
ɀȺɌɈɄ 

 
KNIVER SYSTEM FOR SUPPORT CUTTING FOR SUNFLOWER HEADS 

 
ȼɚɫɢɥьɱɭɤ ɇɚɡɚɪ 

 
Ʌɭɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɜɭɥ. Ʌɶɜɿɜɫɶɤɚ, 75, ɦ. Ʌɭɰɶɤ, 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. 

 
ɉɪɨɰɟɫ ɪɿɡɚɧɧɹ ɪɿɡɧɢɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɬɟɪɿɚɥɿɜ є ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ 

ɟɧɟɪɝɨєɦɧɢɯ ɿ ɫɤɥɚɞɧɢɯ. ɇɚɣɱɚɫɬɿɲɟ, ɜ ɫɭɱɚɫɧɢɯ ɠɚɬɤɚɯ ɡɚɫɬɨɫɨɜɭɸɬɶ ɩɥɨɫɤɨɨɛɟɪɬɨɜɿ ɪɿɠɭɱɿ 
ɚɩɚɪɚɬɢ ɡ ɬɪɚɞɢɰɿɣɧɨɸ ɩɪɹɦɨɥɿɧɿɣɧɨɸ ɮɨɪɦɨɸ ɩɪɨɮɿɥɸ ɥɟɡɚ ɧɨɠɚ. Ɍɚɤɿ ɧɨɠɿ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɩɪɨɫɬɨɬɨɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɿ ɩɨɞɚɥɶɲɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. ɇɟɞɨɥɿɤɨɦ є ɜɢɫɨɤɚ 
ɟɧɟɪɝɨєɦɧɿɫɬɶ ɩɪɨɰɟɫɭ ɪɿɡɚɧɧɹ. ɒɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɟɪɫɬɚɬɿɜ ɡ ɑɉɍ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ 
ɞɟɬɚɥɟɣ ɦɚɲɢɧ, ɡɨɤɪɟɦɚ ɪɿɠɭɱɢɯ ɧɨɠɿɜ, ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɡɦɟɧɲɢɬɢ ɟɧɟɪɝɨєɦɧɿɫɬɶ ɩɪɨɰɟɫɭ 
ɡɛɨɪɭ ɫɨɧɹɲɧɢɤɭ, ɲɥɹɯɨɦ ɫɬɜɨɪɟɧɧɹ ɧɨɠɿɜ ɫɤɥɚɞɧɿɲɨʀ ɤɨɧɮɿɝɭɪɚɰɿʀ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɤɥɚɞɟɧɨɝɨ, ɧɟɨɛɯɿɞɧɿɫɬɶ ɡɦɟɧɲɟɧɧɹ ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɪɿɡɚɧɧɹ ɡɚ 
ɪɚɯɭɧɨɤ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɩɪɨɮɿɥɸ ɧɨɠɿɜ ɞɥɹ ɡɪɿɡɭ ɫɬɟɛɟɥ ɫɨɧɹɲɧɢɤɭ є ɚɤɬɭɚɥɶɧɨɸ.  

Ƚɨɪɹɱɤɿɧ ȼ.ɉ. [1] ɜɫɬɚɧɨɜɢɜ, ɳɨ ɩɪɢ ɪɨɡɞɿɥɟɧɧɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɧɚ 
ɱɚɫɬɢɧɢ ɲɥɹɯɨɦ ɪɭɛɤɢ ɜɢɬɪɚɱɚєɬɶɫɹ ɡɧɚɱɧɢɣ ɨɛ’єɦ ɪɨɛɨɬɢ, ɚɥɟ ɤɨɥɢ ɩɨɞɿɥ ɜɢɤɨɧɭєɬɶɫɹ 
ɲɥɹɯɨɦ ɪɿɡɚɧɧɹ ɩɨ ɞɨɬɢɱɧɿɣ ɞɨ ɦɚɬɟɪɿɚɥɭ ɰɟ ɩɨɬɪɟɛɭє ɡɧɚɱɧɨ ɦɟɧɲɢɯ ɡɭɫɢɥɶ. Ɂɦɟɧɲɟɧɧɹ 
ɩɨɬɪɿɛɧɨɝɨ ɡɭɫɢɥɥɹ ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɩɨɞɿɥɭ ɦɚɬɟɪɿɚɥɭ ɚɜɬɨɪɨɦ ɩɨɹɫɧɸɜɚɥɨɫɶ ɬɢɦ, ɳɨ ɩɨɞɿɥ 
ɜɢɤɨɧɭɜɚɜɫɹ ɦɿɤɪɨɡɭɛɰɹɦɢ ɥɟɡɚ ɧɚ ɦɿɤɪɨɪɿɜɧɿ. 

Ɉɛɟɪɬɨɜɢɣ ɧɿɠ ɡ ɪɚɞɿɚɥɶɧɢɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɥɟɡɚ, ɹɤɢɣ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɠɚɬɤɚɯ (ɧɚɩɪɢɤɥɚɞ, ɭ ɠɚɬɰɿ John Deer S690I) ɦɨɠɟ ɥɢɲɟ ɪɭɛɚɬɢ ɫɬɟɛɥɚ ɛɟɡ ɤɨɜɡɚɧɧɹ (ɪɢɫ.1, ɚ). 
Ɇɨɞɟɪɧɿɡɨɜɚɧɿ ɧɨɠɿ ɡ ɤɭɬɨɦ ɥɟɡɚ, ɧɚɩɪɢɤɥɚɞ, 100 (ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɧɚ ɠɚɬɰɿ Massey Ferguson 
1006) ɪɭɛɚɸɬɶ ɫɬɟɛɥɚ ɡ ɧɟɡɧɚɱɧɢɦ ɤɨɜɡɚɧɧɹɦ (ɪɢɫ.1, ɛ). ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ 
ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɜɿɞɞɿɥɟɧɧɹ ɱɚɫɬɢɧɢ ɫɬɟɛɥɚ, ɡɝɿɞɧɨ ɞɨɫɥɿɞɠɟɧɶ [1], ɨɫɤɿɥɶɤɢ ɱɚɫɬɢɧɚ 
ɫɢɥɢ ɬɟɪɬɹ ɩɟɪɟɧɨɫɢɬɶɫɹ ɜ ɧɚɩɪɹɦɤɭ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦɭ ɧɚɩɪɹɦɤɭ ɪɿɡɚɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɥɟɡɨ 
ɧɨɠɚ ɡɜɿɥɶɧɹєɬɶɫɹ ɜɿɞ ɱɚɫɬɢɧɢ ɬɟɪɬɹ ɿ ɥɟɝɲɟ ɩɪɨɧɢɤɚє ɜ ɦɚɬɟɪɿɚɥ. ɇɚ ɨɫɧɨɜɿ ɰɶɨɝɨ Ƚɨɪɹɱɤɿɧ 
ɪɨɡɪɨɛɢɜ ɤɨɧɫɬɪɭɤɰɿɸ ɪɿɠɭɱɨɝɨ ɧɨɠɚ [1], ɹɤɢɣ ɦɚє ɮɨɪɦɭ ɫɩɿɪɚɥɿ Ⱥɪɯɿɦɟɞɚ (ɪɢɫ.1, ɜ), 

Ɋɿɜɧɹɧɧɹ ɬɚɤɨʀ ɫɩɿɪɚɥɿ: 
 𝑟 = 𝑟0 + 𝐴𝛩                                                                     (1) 

 

ɞɟ 𝑟0 – ɩɨɱɚɬɤɨɜɢɣ ɪɚɞɿɭɫ ɧɨɠɚ, 𝐴 - ɤɪɨɤ ɫɩɿɪɚɥɿ. 
Ɋɿɡɚɧɧɹ ɬɚɤɢɦ ɧɨɠɟɦ ɜɿɞɛɭɜɚєɬɶɫɹ ɡ ɤɨɜɡɚɧɧɹɦ, ɩɪɢɱɨɦɭ, ɫɚɦɟ ɚɪɯɿɦɟɞɨɜɚ ɫɩɿɪɚɥɶ 

ɡɚɛɟɡɩɟɱɭє ɧɟɡɦɿɧɧɿɫɬɶ ɤɨɟɮɿɰɿєɧɬɭ ɬɟɪɬɹ  ɤɨɜɡɚɧɧɹ ɩɪɢ ɩɨɜɨɪɨɬɿ ɧɨɠɚ ɧɚ ɛɭɞɶ-ɹɤɢɣ ɤɭɬ. 
ȿɧɟɪɝɨєɦɧɿɫɬɶ ɪɿɡɚɧɧɹ ɩɪɢ ɰɶɨɦɭ ɨɞɧɚɤɨɜɚ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ ɪɿɡɚɧɧɹ ɛɟɡ ɬɨɱɨɤ ɦɚɤɫɢɦɭɦɭ ɿ 
ɦɿɧɿɦɭɦɭ. 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɜɧɨɝɨ ɩɟɪɟɪɿɡɚɧɧɹ ɫɬɟɛɟɥ ɫɨɧɹɲɧɢɤɭ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɿɞɩɿɪɧɢɣ 
ɧɿɠ. ȼɚɠɥɢɜɢɦ ɩɚɪɚɦɟɬɪɨɦ ɫɢɫɬɟɦɢ ɨɫɧɨɜɧɨɝɨ ɬɚ ɩɿɞɩɿɪɧɨɝɨ ɧɨɠɚ є ɤɭɬ ɡɚɳɟɦɥɟɧɧɹ 𝜒 (ɤɭɬ 
ɦɿɠ ɞɜɨɦɚ ɥɟɡɚɦɢ ɧɨɠɿɜ). ɹɤɳɨ ɤɭɬ 𝜒=2𝜙  (ɞɟ 𝜙 = 250 - ɤɭɬ ɬɟɪɬɹ ɫɬɟɛɥɚ ɫɨɧɹɲɧɢɤɚ ɿ ɦɟɬɚɥɭ, 
ɹɤɢɣ ɛɭɜ ɜɫɬɚɧɨɜɥɟɧɢɣ ɧɚɦɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ ɲɥɹɯɨɦ), ɬɨ ɫɬɟɛɥɨ ɫɨɧɹɲɧɢɤɚ ɛɭɞɟ 
ɡɚɥɢɲɚɬɢɫɹ ɧɟɪɭɯɨɦɢɦ, ɹɤɳɨ ɤɭɬ 𝜒 > 2𝜙 ɬɨ ɫɬɟɛɥɨ ɛɭɞɟ ɜɿɞɲɬɨɜɯɭɜɚɬɢɫɹ ɜɿɞ ɨɫɿ, ɬɚɤ ɹɤ 
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ɞɨɬɢɱɧɚ ɫɢɥɚ ɪɿɡɚɧɧɹ ɛɭɞɟ ɜɿɞɲɬɨɜɯɭɜɚɬɢ ɫɬɟɛɥɨ ɫɨɧɹɲɧɢɤɚ ɜɿɞ ɨɫɿ. Ɍɚɤɢɣ ɩɪɨɰɟɫ ɛɭɞɟ 
ɜɿɞɛɭɜɚɬɢɫɹ ɞɨ ɬɢɯ ɩɿɪ, ɩɨɤɢ ɤɭɬ 𝜒 ɧɟ ɫɬɚɧɟ ɪɿɜɧɢɦ 2𝜙 ɿ ɫɢɥɚ ɡɱɟɩɥɟɧɧɹ ɦɿɠ ɧɨɠɟɦ ɿ ɫɬɟɛɥɨɦ 
ɛɭɞɟ ɭɬɪɢɦɭɜɚɬɢ ɫɬɟɛɥɨ ɜɿɞ ɩɟɪɟɦɿɳɟɧɧɹ. Ɍɨɦɭ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɩɪɢɣɦɚɬɢ ɤɭɬ 𝜒≤2𝜙=500   
Ɍɨɦɭ ɤɭɬ τ ɩɨɜɢɧɟɧ ɛɭɬɢ ɧɟ ɛɿɥɶɲɟ ɤɭɬɚ ɡɚɳɟɦɥɟɧɧɹ 𝜒=500  . 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨ ɜɢɛɨɪɭ ɨɩɬɢɦɚɥɶɧɨʀ ɮɨɪɦɢ ɿ ɩɚɪɚɦɟɬɪɿɜ ɩɿɞɩɿɪɧɨɝɨ ɧɨɠɚ ɩɪɚɤɬɢɱɧɨ 
ɜɿɞɫɭɬɧɿ. ȼ ɫɭɱɚɫɧɢɯ ɬɪɚɞɢɰɿɣɧɢɯ ɠɚɬɤɚɯ ɮɨɪɦɚ ɪɿɠɭɱɨʀ ɩɨɜɟɪɯɧɿ ɨɫɧɨɜɧɨɝɨ ɿ ɩɿɞɩɿɪɧɨɝɨ ɧɨɠɿɜ 
ɜɢɤɨɧɚɧɿ ɭ ɜɢɝɥɹɞɿ ɩɪɹɦɨʀ, ɩɪɢɱɨɦɭ ɥɟɡɨ ɦɨɠɟ ɪɨɡɬɚɲɨɜɭɜɚɬɢɫɹ ɹɤ  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɿ 
ɨɛɟɪɬɚɧɧɹ, ɬɚɤ ɿ ɩɿɞ ɞɟɹɤɢɦ ɤɭɬɨɦ. Ƚɨɪɹɱɤɿɧ [1] ɡɚɩɪɨɩɨɧɭɜɚɜ ɮɨɪɦɭ ɩɿɞɩɿɪɧɨɝɨ ɧɨɠɚ ɜɢɯɨɞɹɱɢ 
ɥɢɲɟ ɡ ɭɦɨɜɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɜɧɨɝɨ ɡɪɿɡɭ. Ɏɨɪɦɚ ɤɪɨɦɤɢ ɥɟɡɚ ɩɪɢ ɰɶɨɦɭ ɛɭɥɚ ɤɨɧɰɟɧɬɪɢɱɧɨɸ 
ɞɨ ɮɨɪɦɢ ɨɫɧɨɜɧɨɝɨ ɧɨɠɚ ɿ ɩɨɜɬɨɪɸɜɚɥɚ ʀʀ ɩɪɨɮɿɥɶ (ɪɢɫ.1, ɜ). ɉɪɢ ɰɶɨɦɭ ɩɿɞɩɿɪɧɿ ɧɨɠɿ ɜ ɨɛɨɯ 
ɜɢɩɚɞɤɚɯ ɪɿɠɭɬɶ ɩɪɚɤɬɢɱɧɨ ɛɟɡ ɤɨɜɡɚɧɧɹ. Ɍɨɦɭ ɧɚɦɢ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɧɚɬɢ ɮɨɪɦɭ ɩɿɞɩɿɪɧɨɝɨ 
ɧɨɠɚ ɬɚɤɨɠ ɭ ɜɢɝɥɹɞɿ ɤɪɢɜɨʀ ɫɩɿɪɚɥɿ Ⱥɪɯɿɦɟɞɚ (ɪɢɫ.1, ɝ). Ɍɚɤɢɦ ɱɢɧɨɦ ɛɭɞɟ ɡɚɛɟɡɩɟɱɭɜɚɬɢɫɹ 
ɦɚɤɫɢɦɚɥɶɧɚ ɹɤɿɫɬɶ ɡɪɿɡɚɧɧɹ ɿ ɦɿɧɿɦɚɥɶɧɨ ɫɬɚɛɿɥɶɧɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɧɚ ɜɫɿɣ ɞɿɥɹɧɰɿ ɪɿɡɚɧɧɹ 
ɫɬɟɛɥɚ ɹɤ ɞɥɹ ɨɫɧɨɜɧɨɝɨ, ɬɚɤ ɿ ɞɥɹ ɩɿɞɩɿɪɧɨɝɨ ɧɨɠɚ. 

 

 
Ɋɢɫ.1. ɋɯɟɦɚ ɧɨɠɨɜɢɯ ɫɢɫɬɟɦ ɧɚ ɠɚɬɤɚɯ: 

ɚ) John Deer S690I;ɛ) Massey Ferguson 1006; ɜ) ɡɚ ɫɯɟɦɨɸ Ƚɨɪɹɱɤɿɧɚ; 
ɝ) ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɫɯɟɦɚ: 1 - ɩɿɞɩɿɪɧɢɯ ɧɿɠ 2 - ɫɬɟɛɥɨ ɫɨɧɹɲɧɢɤɚ, 3 - ɪɿɠɭɱɢɣ ɧɿɠ 

 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ȼɭɥɢ ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɩɨɪɿɜɧɹɧɧɹ ɡɭɫɢɥɶ ɪɿɡɚɧɧɹ ɩɪɢ ɪɿɡɧɢɯ ɤɨɧɮɿɝɭɪɚɰɿɹɯ ɧɨɠɿɜ, 
ɞɥɹ ɞɿɚɦɟɬɪɿɜ ɫɬɟɛɟɥ 10, 20, 30, 40 ɿ 50 ɦɦ ɿ ɧɚ ɜɿɞɫɬɚɧɿ 60, 80, 100, 115, 125 ɦɦ ɜɿɞ ɨɫɿ ɨɛɟɪɬɚɧɧɹ 
ɧɨɠɿɜ. Ɂɚ ɨɬɪɢɦɚɧɢɦɢ ɪɟɡɭɥɶɬɚɦɢ ɛɭɥɨ ɩɨɛɭɞɨɜɚɧɨ ɩɨɜɟɪɯɧɿ ɫɢɥ ɪɿɡɚɧɧɹ ɞɥɹ ɪɿɡɧɢɯ ɧɨɠɿɜ 
(ɪɢɫ. 2.) 

 
Ɋɢɫ.2. ɉɨɜɟɪɯɧɿ ɫɢɥɢ ɪɿɡɚɧɧɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɞɿɚɦɟɬɪɚ ɫɬɟɛɥɚ ɫɨɧɹɲɧɢɤɭ ɿ ɜɿɞ ɜɿɞɫɬɚɧɿ ɜɿɞ ɨɛɟɪɬɚɧɧɹ ɧɨɠɚ 

ɞɨ ɨɫɿ ɫɬɟɛɥɚ: 
ɚ) - ɞɥɹ ɧɨɠɨɜɨʀ ɫɢɫɬɟɦɢ John Deer S690I, ɛ) - Massey Ferguson 1006, 

ɜ) - ɡɚ ɫɯɟɦɨɸ Ƚɨɪɹɱɤɿɧɚ, ɝ) ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɫɯɟɦɚ 

 
Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɿ ɩɨɜɟɪɯɧɿ ɪɨɡɩɨɞɿɥɭ ɪɟɡɭɥɶɬɭɸɱɢɯ ɡɭɫɢɥɶ ɪɿɡɚɧɧɹ ɞɥɹ ɧɨɠɿɜ John 

Deer S690I, Massey Ferguson 1006, ɡɚ ɫɯɟɦɨɸ Ƚɨɪɹɱɤɿɧɚ ɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɫɯɟɦɢ ɨɬɪɢɦɚɥɢ, ɳɨ 
ɧɚɣɛɿɥɶɲɟ ɡɭɫɢɥɥɹ ɪɿɡɚɧɧɹ ɦɚє ɧɨɠɨɜɚ ɫɢɫɬɟɦɚ Ƚɨɪɹɱɤɿɧɚ. ɋɢɫɬɟɦɢ ɠɚɬɨɤ John Deer S690I ɿ 
Massey Ferguson 1006 ɬɚɤɨɠ ɦɚɸɬɶ ɜɟɥɢɤɟ ɡɭɫɢɥɥɹ ɪɿɡɚɧɧɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ  ɧɨɠɨɜɚ ɫɢɫɬɟɦɚ 
ɦɚє ɧɚɣɦɟɧɲɟ ɫɭɦɚɪɧɟ ɡɭɫɢɥɥɹ ɪɿɡɚɧɧɹ, ɬɨɦɭ, ɳɨ ɤɭɬ 𝜏 є ɧɚɣɛɿɥɶɲɢɦ ɩɪɢ ɜɫɿɯ ɞɿɚɦɟɬɪɚɯ ɫɬɟɛɟɥ 
ɿ ɜɿɞɫɬɚɧɹɯ ɫɬɟɛɥɚ ɜɿɞ ɨɫɿ ɨɛɟɪɬɚɧɧɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɭɫɢɥɥɹ ɪɿɡɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɧɨɠɨɜɨʀ 
ɫɢɫɬɟɦɢ, ɩɪɢ ɞɿɚɦɟɬɪɿ ɫɬɟɛɥɚ 50 ɦɦ ɿ ɜɿɞɫɬɚɧɿ ɜɿɞ ɨɫɿ ɨɛɟɪɬɚɧɧɹ 125 ɦɦ ɧɚ 15% ɦɟɧɲɟ ɧɿɠ ɭ 
ɠɚɬɰɿ Massey Ferguson 1006, 16% ɧɿɠ ɫɢɫɬɟɦɢ Ƚɨɪɹɱɤɿɧɚ ɿ John Deer S690I. ɉɪɢ ɡɦɟɧɲɟɧɧɿ 
ɞɿɚɦɟɬɪɚ ɫɬɟɛɥɚ ɿ ɜɿɞɫɬɚɧɿ ɜɿɞ ɨɫɿ ɨɛɟɪɬɚɧɧɹ ɰɿ ɩɨɤɚɡɧɢɤɢ ɛɭɞɭɬɶ ɡɧɢɠɭɜɚɬɢɫɹ. 
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ɍȾɄ 621.926.5:539.215:531.36 
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ȼɇɍɌɊȱɒɇɖɈɄȺɆȿɊɇɈȽɈ ɁȺȼȺɇɌȺɀȿɇɇə 
 

THE EFFECT OF DECREASED ENERGY INTENSITY OF GRINDING 
IN A TUMBLING MILL DURING SELF-EXCITATION OF AUTO-OSCILLATIONS 

OF THE INTRACHAMBER FILL 
 

1Ⱦɟɣɧɟɤɚ Ʉɚɬɟɪɢɧɚ, 2ɇɚɭɦɟɧɤɨ ɘɪɿɣ 
 

1Ɍɟɯɧɿɱɧɢɣ ɤɨɥɟɞɠ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ 

ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, ɜɭɥ. Ɉɪɥɨɜɚ, 35, ɦ. Ɋɿɜɧɟ, 33027 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɉɪɢ ɬɪɚɞɢɰɿɣɧɿɣ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ ɛɚɪɚɛɚɧɧɨɝɨ ɦɥɢɧɚ, ɳɨ ɫɬɚɧɨɜɢɬɶ 0,7…0,9 ɜɿɞ 
ɤɪɢɬɢɱɧɨʀ, ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɚɦɟɪɢ ɡɞɿɣɫɧɸє ɰɢɪɤɭɥɹɰɿɣɧɢɣ ɪɭɯ ɭ ɬɪɢɮɚɡɧɨɦɭ ɪɟɠɢɦɿ ɿɡ 
ɭɬɜɨɪɟɧɧɹɦ ɜ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɬɜɟɪɞɨɬɿɥɶɧɨʀ ɡɨɧɢ, ɡɨɧɢ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɬɚ ɡɨɧɢ 
ɡɫɭɜɧɨɝɨ ɲɚɪɭ. Ɍɪɚɞɢɰɿɣɧɢɣ ɩɨɦɟɥ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɭɞɚɪɧɨɸ ɬɚ ɫɬɢɪɚɸɱɨɸ ɞɿєɸ 
ɦɨɥɨɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɱɚɫɬɢɧɤɢ ɩɨɞɪɿɛɧɸɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ɍɟɯɧɨɥɨɝɿɱɧɿ ɪɟɡɭɥɶɬɚɬɢ 
ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɜɧɚɫɥɿɞɨɤ ɬɚɤɢɯ ɞɿɣ є ɩɪɢɛɥɢɡɧɨ ɫɩɿɜɫɬɚɜɧɢɦɢ. 

Ⱦɥɹ ɬɪɚɞɢɰɿɣɧɨɝɨ ɭɫɬɚɥɟɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɛɚɪɚɛɚɧɧɨɝɨ ɦɥɢɧɚ (ɪɢɫ. 1) ɭɞɚɪɧɚ ɞɿɹ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɿ ȼɋ ɩɟɪɟɯɨɞɭ ɡɨɧɢ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ 2 (Ⱥȼɋ) ɭ ɡɨɧɭ ɡɫɭɜɧɨɝɨ ɲɚɪɭ 
3 (BCDE). ɋɬɢɪɚɸɱɚ ɞɿɹ ɪɟɚɥɿɡɭєɬɶɫɹ ɭ ɡɫɭɜɧɨɦɭ ɲɚɪɿ 3. 

 
Ɋɢɫ. 1. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɜɢɡɧɚɱɟɧɧɹ ɭɞɚɪɧɨʀ ɞɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ ɜ ɭɫɬɚɥɟɧɨɦɭ ɪɭɫɿ ɩɪɢ ɜɿɞɧɨɫɧɿɣ ɲɜɢɞɤɨɫɬɿ 

ɨɛɟɪɬɚɧɧɹ ȥȦ=0,75, ɫɬɭɩɟɧɿ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ κ=0,45 ɬɚ ɜɿɞɧɨɫɧɨɦɭ ɪɨɡɦɿɪɿ ɟɥɟɦɟɧɬɚ ɡɚɜɚɧɬɚɠɟɧɧɹ ɭ 
ɤɚɦɟɪɿ d/(2R)=0,01…0,03: 1 – ɬɜɟɪɞɨɬɿɥɶɧɚ ɡɨɧɚ ɪɭɯɭ, 2 – ɡɨɧɚ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ, 3 – ɡɨɧɚ ɡɫɭɜɧɨɝɨ ɲɚɪɭ 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ɂɚ ɭɦɨɜɢ ɩɿɞɜɢɳɟɧɨʀ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ ɛɚɪɚɛɚɧɧɨɝɨ ɦɥɢɧɚ, ɳɨ ɫɬɚɧɨɜɢɬɶ ɩɪɢɛɥɢɡɧɨ 
1…1,2 ɜɿɞ ɤɪɢɬɢɱɧɨʀ, ɜɿɞɛɭɜɚєɬɶɫɹ ɫɚɦɨɡɛɭɞɠɟɧɧɹ ɚɜɬɨɤɨɥɢɜɚɧɶ ɡɟɪɧɢɫɬɨɝɨ ɡɚɩɨɜɧɟɧɧɹ 
ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɛɟɡ ɥɿɮɬɟɪɿɜ [1,2]. ɉɪɢ ɰɶɨɦɭ ɡɚɜɚɧɬɚɠɟɧɧɹ ɡɞɿɣɫɧɸє ɤɨɥɢɜɧɢɣ ɪɭɯ ɭ 
ɞɜɨɮɚɡɧɨɦɭ ɪɟɠɢɦɿ ɿɡ ɭɬɜɨɪɟɧɧɹɦ ɭ ɩɟɪɟɪɿɡɿ ɤɚɦɟɪɢ ɡɨɧɢ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɬɚ ɩɭɥɶɫɚɰɿɣɧɨʀ 
ɡɨɧɢ. ɍ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɩɨɦɟɥ ɡɞɿɣɫɧɸєɬɶɫɹ ɥɢɲɟ ɭɞɚɪɧɨɸ ɞɿєɸ. 

Ⱦɥɹ ɚɜɬɨɤɨɥɢɜɧɨɝɨ ɪɟɠɢɦɭ (ɪɢɫ. 2) ɭɞɚɪɧɚ ɞɿɹ ɜɢɧɢɤɚє ɧɚ ɩɨɜɟɪɯɧɿ ȼɋȿ, ɳɨ ɦɿɫɬɢɬɶ 
ɞɿɥɹɧɤɭ ȼɋ ɩɟɪɟɯɨɞɭ ɡɨɧɢ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ 2 (Ⱥȼɋ) ɭ ɬɜɟɪɞɨɬɿɥɶɧɭ ɡɨɧɭ 1 (ABCD) ɬɚ 
ɞɿɥɹɧɤɭ ɋȿ ɤɨɧɬɚɤɬɭ ɩɭɥɶɫɚɰɿɣɧɨʀ ɡɨɧɢ 3 (Ⱥɋȿ) ɿɡ ɩɨɜɟɪɯɧɟɸ ɤɚɦɟɪɢ. 
 

 
Ɋɢɫ. 2. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɭɞɚɪɧɨʀ ɞɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ ɜ ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɭɫɿ ɩɪɢ ȥȦ=1,1,  

κ=0,45 ɬɚ d/(2R)=0,01…0,03: 1 – ɬɜɟɪɞɨɬɿɥɶɧɚ ɡɨɧɚ ɪɭɯɭ, 2 – ɡɨɧɚ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ, 3 – ɩɭɥɶɫɚɰɿɣɧɚ ɡɨɧɚ 

 
ɉɪɢɣɧɹɬɚ ɹɤɿɫɧɚ ɦɨɞɟɥɶ ɩɨɜɟɞɿɧɤɢ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɨɡɜɨɥɢɥɚ ɜɢɤɨɧɚɬɢ ɤɿɥɶɤɿɫɧɢɣ ɚɧɚɥɿɡ 

ɣɨɝɨ ɞɢɧɚɦɿɱɧɨʀ ɞɿʀ. Ɍɟɯɧɨɥɨɝɿɱɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɩɪɢ ɬɪɚɞɢɰɿɣɧɨɦɭ ɬɚ 
ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ɦɥɢɧɚ ɛɭɥɨ ɨɰɿɧɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ 
ɩɚɪɚɦɟɬɪɿɜ ɭɞɚɪɧɨʀ ɞɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ – ɫɟɪɟɞɧɿɯ ɡɧɚɱɟɧɶ ɫɭɦ ɜɟɪɬɢɤɚɥɶɧɢɯ ɫɤɥɚɞɨɜɢɯ ɭɞɚɪɧɢɯ 
ɿɦɩɭɥɶɫɿɜ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ Ssh ɿ ɚɜɬɨɤɨɥɢɜɧɨɦɭ Soh ɪɟɠɢɦɚɯ ɪɭɯɭ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ (ɪɢɫ. 1 ɬɚ 2) 
ɬɚ ɜɿɞɩɨɜɿɞɧɢɯ ɫɟɪɟɞɧɿɯ ɡɧɚɱɟɧɶ ɫɭɦ ɩɨɬɭɠɧɨɫɬɟɣ ɬɚɤɢɯ ɿɦɩɭɥɶɫɿɜ Psh ɿ Poh. 

Ȼɭɥɨ ɜɢɤɨɪɢɫɬɚɥɨ ɜɢɪɚɡ ɞɥɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ Poh ɬɚ Psh 
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ɞɟ κop – ɦɚɫɨɜɚ ɱɚɫɬɤɚ ɩɭɥɶɫɚɰɿɣɧɨʀ ɡɨɧɢ ɭ ɦɚɫɿ ɜɫɶɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ 
ɪɟɠɢɦɿ, Kts – ɨɛɨɪɨɬɧɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ ɪɟɠɢɦɿ, Kto – ɨɛɨɪɨɬɧɿɫɬɶ 
ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɟɠɢɦɿ, ȥȦs

 

– ɜɿɞɧɨɫɧɚ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ ɛɚɪɚɛɚɧɚ ɩɪɢ 
ɭɫɬɚɥɟɧɨɦɭ ɪɟɠɢɦɿ, ȥȦɨ – ɜɿɞɧɨɫɧɚ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ ɛɚɪɚɛɚɧɚ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɟɠɢɦɿ, 
ȥȦɨɪ – ɜɿɞɧɨɫɧɚ ɤɨɥɨɜɚ ɱɚɫɬɨɬɚ ɚɜɬɨɤɨɥɢɜɚɧɶ ɡɚɜɚɧɬɚɠɟɧɧɹ, Kvhs – ɫɟɪɟɞɧɿɣ ɤɨɟɮɿɰɿєɧɬ ɜɬɪɚɬɢ 
ɜɟɪɬɢɤɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɱɚɫɬɢɧɨɤ ɡɚɜɚɧɬɚɠɟɧɧɹ ɭ ɡɨɧɿ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɩɪɢ 
ɭɫɬɚɥɟɧɨɦɭ ɪɟɠɢɦɿ, Kvhof – ɫɟɪɟɞɧɿɣ ɤɨɟɮɿɰɿєɧɬ ɜɬɪɚɬɢ ɜɟɪɬɢɤɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɲɜɢɞɤɨɫɬɿ 
ɱɚɫɬɢɧɨɤ ɭ ɡɨɧɿ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɟɠɢɦɿ, Kvhop – ɫɟɪɟɞɧɿɣ ɤɨɟɮɿɰɿєɧɬ 
ɜɬɪɚɬɢ ɜɟɪɬɢɤɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɱɚɫɬɢɧɨɤ ɭ ɩɭɥɶɫɚɰɿɣɧɿɣ ɡɨɧɿ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ 
ɪɟɠɢɦɿ, hsf – ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ ɩɚɞɿɧɧɹ ɱɚɫɬɢɧɨɤ ɭ ɡɨɧɿ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɩɪɢ ɭɫɬɚɥɟɧɨɦɭ 
ɪɟɠɢɦɿ, hof – ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ ɩɚɞɿɧɧɹ ɱɚɫɬɢɧɨɤ ɭ ɡɨɧɿ ɧɟɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ 
ɪɟɠɢɦɿ, hop – ɫɟɪɟɞɧɹ ɜɢɫɨɬɚ ɩɚɞɿɧɧɹ ɱɚɫɬɢɧɨɤ ɭ ɩɭɥɶɫɚɰɿɣɧɿɣ ɡɨɧɿ ɩɪɢ ɚɜɬɨɤɨɥɢɜɧɨɦɭ ɪɟɠɢɦɿ. 

Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɟɣ P/Psh ɞɥɹ ɡɦɿɧɧɢɯ ɡɧɚɱɟɧɶ ɱɢɫɟɥɶɧɢɤɚ Psh ɬɚ Poh ɩɪɨɬɹɝɨɦ ɩɟɪɿɨɞɭ 
ɚɜɬɨɤɨɥɢɜɚɧɶ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 3. 
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Ɋɢɫ. 3. Ɂɚɥɟɠɧɿɫɬɶ ɜɿɞɧɨɲɟɧɶ ɫɟɪɟɞɧɿɯ ɫɭɦ ɩɨɬɭɠɧɨɫɬɟɣ ɜɟɪɬɢɤɚɥɶɧɢɯ ɫɤɥɚɞɨɜɢɯ ɭɞɚɪɧɢɯ ɿɦɩɭɥɶɫɿɜ  
ɞɥɹ ɚɜɬɨɤɨɥɢɜɧɨɝɨ ɬɚ ɭɫɬɚɥɟɧɨɝɨ ɪɟɠɢɦɿɜ ɡɚ ɨɞɢɧɢɰɸ ɱɚɫɭ P/Psh ɩɪɨɬɹɝɨɦ ɩɟɪɿɨɞɭ ɚɜɬɨɤɨɥɢɜɚɧɶ Ɍɨɪ 

 
Ⱦɥɹ ɩɨɪɿɜɧɹɥɶɧɨʀ ɨɰɿɧɤɢ ɜɩɥɢɜɭ ɭɞɚɪɧɨʀ ɞɿʀ ɦɨɥɨɥɶɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ 

ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɜ ɛɚɪɚɛɚɧɧɨɦɭ ɦɥɢɧɿ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɥɚɛɨɪɚɬɨɪɧɢɣ ɤɭɥɶɨɜɢɣ ɦɥɢɧ. əɤ 
ɩɨɞɪɿɛɧɸɜɚɧɢɣ ɦɚɬɟɪɿɚɥ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɰɟɦɟɧɬɧɢɣ ɤɥɿɧɤɟɪ, ɹɤɢɣ ɛɭɜ ɩɿɞɝɨɬɨɜɥɟɧɢɣ 
ɲɥɹɯɨɦ ɩɨɩɟɪɟɞɧɶɨɝɨ ɞɪɨɛɥɟɧɧɹ ɿ ɦɚɜ ɜɿɞɧɨɫɧɢɣ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ dm/(2R)<0,0059. əɤ ɦɨɥɨɥɶɧɿ 
ɬɿɥɚ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɫɬɚɥɶɧɿ ɤɭɥɶɤɢ ɿɡ ɜɿɞɧɨɫɧɢɦ ɪɨɡɦɿɪɨɦ db/(2R)<0,026. 

ɋɬɭɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ ɦɨɥɨɥɶɧɢɦ ɡɚɜɚɧɬɚɠɟɧɧɹɦ ɫɬɚɧɨɜɢɥɚ κ=0,45. ɋɬɭɩɿɧɶ 
ɡɚɩɨɜɧɟɧɧɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɱɚɫɬɢɧɤɚɦɢ ɩɨɞɪɿɛɧɸɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɫɬɚɧɨɜɢɥɚ κm=0,4, ɳɨ 
ɜɿɞɩɨɜɿɞɚɥɨ ɩɨɜɧɨɦɭ ɡɚɩɨɜɧɟɧɧɸ ɱɚɫɬɢɧɤɚɦɢ ɩɪɨɦɿɠɤɿɜ ɦɿɠ ɤɭɥɶɨɜɢɦɢ ɦɨɥɨɥɶɧɢɦɢ ɬɿɥɚɦɢ ɜ 
ɫɩɨɤɨʀ. Ɍɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɫɬɚɧɨɜɢɥɚ 30 ɯɜ. 

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɨɰɿɧɸɜɚɥɚɫɶ ɡɚ ɡɧɚɱɟɧɧɹɦɢ ɩɪɨɫɿɜɭ ɱɟɪɟɡ ɫɢɬɨ ɿɡ 
ɪɨɡɦɿɪɨɦ ɤɨɦɿɪɨɤ 0,08 ɦɦ. ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɜɢɡɧɚɱɚɥɚɫɶ ɭ ɜɿɞɧɨɫɧɢɯ ɨɞɢɧɢɰɹɯ ɡɚ ɜɢɪɚɡɨɦ C=1–
(mr/mm), ɞɟ mr – ɦɚɫɚ ɡɚɥɢɲɤɭ ɧɚ ɫɢɬɿ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɿɫɥɹ ɩɪɨɫɿɸɜɚɧɧɹ, mm – ɡɚɝɚɥɶɧɚ 
ɦɚɫɚ ɩɨɪɰɿʀ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɨ ɩɪɨɫɿɸɜɚɧɧɹ. ȿɧɟɪɝɨєɦɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ 
ɨɰɿɧɸɜɚɥɚɫɶ ɡɚ ɜɿɞɧɨɲɟɧɧɹɦ E=Pd/C, ɞɟ Pd – ɩɨɬɭɠɧɿɫɬɶ ɩɪɢɜɨɞɭ ɨɛɟɪɬɚɧɧɹ ɡɚɜɚɧɬɚɠɟɧɨɝɨ 
ɛɚɪɚɛɚɧɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɭɥɨ ɜɢɹɜɥɟɧɨ, ɳɨ ɜɿɞɧɨɲɟɧɧɹ ɭɞɚɪɧɢɯ ɿɦɩɭɥɶɫɿɜ ɡɚɜɚɧɬɚɠɟɧɧɹ ɞɥɹ 
ɚɜɬɨɤɨɥɢɜɧɨɝɨ ɬɚ ɭɫɬɚɥɟɧɨɝɨ ɪɟɠɢɦɿɜ ɪɭɯɭ ɫɬɚɧɨɜɢɬɶ 2,32…2,39. ȼɿɞɧɨɲɟɧɧɹ ɩɨɬɭɠɧɨɫɬɟɣ 
ɬɚɤɢɯ ɿɦɩɭɥɶɫɿɜ, ɡɚ ɬɚɤɢɯ ɭɦɨɜ, ɫɤɥɚɞɚє 5,41…5,7. Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɢɬɨɦɚ ɟɧɟɪɝɨєɦɧɿɫɬɶ 
ɩɨɞɪɿɛɧɟɧɧɹ ɞɥɹ ɚɜɬɨɤɨɥɢɜɧɨɝɨ ɪɟɠɢɦɭ є ɧɚ 27,2 % ɧɢɠɱɨɸ ɡɚ ɟɧɟɪɝɨєɦɧɿɫɬɶ ɬɪɚɞɢɰɿɣɧɨɝɨ 
ɭɫɬɚɥɟɧɨɝɨ. Ɍɚɤɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɟɮɟɤɬ ɛɭɥɨ ɡɚɪɟєɫɬɪɨɜɚɧɨ ɩɪɢ ɫɬɭɩɟɧɿ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ 
0,45, ɜɿɞɧɨɫɧɨɦɭ ɪɨɡɦɿɪɿ ɤɭɥɶɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɡɚɜɚɧɬɚɠɟɧɧɹ 0,026 ɬɚ ɩɨɜɧɨɦɭ ɡɚɩɨɜɧɟɧɧɿ 
ɩɨɞɪɿɛɧɸɜɚɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɩɪɨɦɿɠɤɿɜ ɦɿɠ ɦɨɥɨɥɶɧɢɦɢ ɬɿɥɚɦɢ. ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɨɞɪɿɛɧɟɧɧɹ, 
ɡɚ ɬɚɤɢɯ ɭɦɨɜ, ɞɥɹ ɚɜɬɨɤɨɥɢɜɧɨɝɨ ɪɟɠɢɦɭ є ɧɚ 6,7 % ɜɢɳɨɸ ɡɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɬɪɚɞɢɰɿɣɧɨɝɨ. 
 
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. 
  

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ȿɄɋɉȿɊɂɆȿɇɌȺɅɖɇȿ ȼɂɁɇȺɑȿɇɇə ɊɈɁɆȺɏɍ ȺȼɌɈɄɈɅɂȼȺɇɖ 
ɉɈɅȱɁȿɊɇɂɋɌɈȽɈ ɁȺɉɈȼɇȿɇɇə ɈȻȿɊɌɈȼɈȽɈ ȻȺɊȺȻȺɇȺ 

 
EXPERIMENTAL DETERMINATION OF THE SELF-OSCILLATION RANGE 

OF ROTATING DRUM POLYGRANULAR FILL 
 

1Ⱦɟɣɧɟɤɚ Ʉɚɬɟɪɢɧɚ, 2ɇɚɭɦɟɧɤɨ ɘɪɿɣ, 2ɍɥɹɧɢɰьɤɢɣ ɋɟɪɝɿɣ, 2Ȼɪɨɲɭɤ ɘɪɿɣ 
 

1Ɍɟɯɧɿɱɧɢɣ ɤɨɥɟɞɠ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ 
ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, ɜɭɥ. Ɉɪɥɨɜɚ, 35, ɦ. Ɋɿɜɧɟ, 33027 

2ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɑɢɧɧɢɤɚɦɢ ɫɚɦɨɡɛɭɞɠɟɧɧɹ ɚɜɬɨɤɨɥɢɜɚɧɶ ɩɨɥɿɡɟɪɧɢɫɬɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɨɛɟɪɬɨɜɨɝɨ 
ɛɚɪɚɛɚɧɚ є ɞɢɥɚɬɚɧɫɿɹ ɡɚɩɨɜɧɟɧɧɹ ɬɚ ɞɟɦɩɮɭɸɱɚ ɞɿɹ ɱɚɫɬɢɧɨɤ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ ɧɚ ɜɡɚєɦɨɞɿɸ 
ɱɚɫɬɢɧɨɤ ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ. Ⱦɨɞɚɬɧɚ ɡɫɭɜɧɚ ɞɢɥɚɬɚɧɫɿɹ ɩɨɥɹɝɚє ɭ ɡɛɿɥɶɲɟɧɧɿ ɨɛ’єɦɭ, ɲɥɹɯɨɦ 
ɪɨɡɭɳɿɥɶɧɟɧɧɹ, ɪɨɡɩɭɲɭɜɚɧɧɹ ɬɚ ɪɨɡɩɨɪɨɲɟɧɧɹ, ɜɧɚɫɥɿɞɨɤ ɡɫɭɜɧɨʀ ɞɟɮɨɪɦɚɰɿʀ ɩɪɢ 
ɩɟɪɟɦɿɳɟɧɧɿ ɱɚɫɬɢɧɨɤ ɭ ɧɚɩɪɹɦɤɭ, ɳɨ є ɧɨɪɦɚɥɶɧɢɦ ɞɨ ɧɚɩɪɹɦɤɭ ɡɫɭɜɚɧɧɹ. 

Ɋɨɡɦɚɯ ɚɜɬɨɤɨɥɢɜɚɧɶ є ɪɿɡɧɢɰɟɸ ɦɿɠ ɦɚɤɫɢɦɚɥɶɧɢɦ ɬɚ ɦɿɧɿɦɚɥɶɧɢɦ ɡɧɚɱɟɧɧɹɦ 
ɞɢɥɚɬɚɧɫɿʀ ɡɚɩɨɜɧɟɧɧɹ ɡɚ ɩɟɪɿɨɞ ɤɨɥɢɜɚɧɶ. 

Ɍɟɯɧɨɥɨɝɿɱɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɚɜɬɨɤɨɥɢɜɧɢɯ ɩɪɨɰɟɫɿɜ ɩɨɞɪɿɛɧɟɧɧɹ ɜ ɛɚɪɚɛɚɧɧɢɯ ɦɥɢɧɚɯ 
ɩɨɥɹɝɚє ɭ ɡɛɿɥɶɲɟɧɧɿ ɱɚɫɬɤɢ ɚɤɬɢɜɧɨʀ ɱɚɫɬɢɧɢ ɡɚɜɚɧɬɚɠɟɧɧɹ ɤɚɦɟɪɢ ɬɪɚɞɢɰɿɣɧɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɿɲɟɧɧɹ ɛɟɡ ɜɢɫɬɭɩɚɸɱɢɯ ɟɥɟɦɟɧɬɿɜ ɧɚ ɩɨɜɟɪɯɧɿ, ɳɨ ɜɢɤɨɧɭɸɬɶ ɮɭɧɤɰɿʀ 
ɥɿɮɬɟɪɿɜ. ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɩɭɥɶɫɚɰɿɣ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɢ ɫɚɦɨɡɛɭɞɠɟɧɧɿ ɭ ɡɧɚɱɧɿɣ ɦɿɪɿ 
ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɚɯɨɦ ɚɜɬɨɤɨɥɢɜɚɧɶ. 

əɤ ɦɟɬɨɞ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɜɿɡɭɚɥɶɧɢɣ ɚɧɚɥɿɡ ɤɚɪɬɢɧ ɪɭɯɭ ɡɚɩɨɜɧɟɧɧɹ ɭ 
ɩɟɪɟɪɿɡɿ ɤɚɦɟɪɢ ɨɛɟɪɬɨɜɨɝɨ ɛɚɪɚɛɚɧɚ (ɪɢɫ. 1) ɬɚ ɜɢɦɿɪɸɜɚɧɧɹ ɞɢɥɚɬɚɧɫɿʀ (ɪɢɫ. 2). 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɫɢɫɬɟɦɢ ɜɿɡɭɚɥɿɡɚɰɿʀ ɩɨɜɟɞɿɧɤɢ ɡɚɩɨɜɧɟɧɧɹ ɭ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ ɤɚɦɟɪɢ: 1 – ɛɥɨɤ ɩɪɢɜɨɞɭ 

ɨɛɟɪɬɚɧɧɹ ɬɚ ɤɨɧɬɪɨɥɶɧɨ-ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ, 2 – ɡɦɿɧɧɢɣ ɛɚɪɚɛɚɧ, 3 – ɩɨɥɿɡɟɪɧɢɫɬɟ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ,  
4 – ɩɪɨɡɨɪɚ ɬɨɪɰɟɜɚ ɫɬɿɧɤɚ ɤɚɦɟɪɢ, 5 – ɨɫɜɿɬɥɸɜɚɱ, 6 – ɩɪɨɟɤɰɿɸɜɚɧɧɹ ɤɚɪɬɢɧ ɪɭɯɭ, 7 – ɰɢɮɪɨɜɚ ɜɿɞɟɨɤɚɦɟɪɚ,  

8 – ɤɚɧɚɥ ɩɟɪɟɞɚɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ, 9 – ɤɨɦɩ’ɸɬɟɪ ɞɥɹ ɜɿɡɭɚɥɿɡɚɰɿʀ ɤɚɪɬɢɧ ɪɭɯɭ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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Ɋɢɫ. 2. Ɇɟɬɨɞɢɤɚ ɨɛɱɢɫɥɟɧɧɹ ɞɢɥɚɬɚɧɫɿʀ ɡɚɜɚɧɬɚɠɟɧɧɹ ɡɚ ɤɚɪɬɢɧɨɸ ɪɭɯɭ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɄɈɆɉȺɋ-3D v16 

 

əɤ ɪɨɛɨɱɟ ɫɟɪɟɞɨɜɢɳɟ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɞɜɨɮɪɚɤɰɿɣɧɢɣ ɩɨɥɿɡɟɪɧɢɫɬɢɣ ɦɚɬɟɪɿɚɥ. 
Ʉɪɭɩɧɚ ɮɪɚɤɰɿɹ ɦɨɞɟɥɸɜɚɥɚ ɦɨɥɨɥɶɧɿ ɬɿɥɚ ɛɚɪɚɛɚɧɧɨɝɨ ɦɥɢɧɚ, ɚ ɞɪɿɛɧɚ – ɱɚɫɬɢɧɤɢ 
ɩɨɞɪɿɛɧɸɜɚɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ʉɪɭɩɧɭ ɮɪɚɤɰɿɸ ɫɤɥɚɞɚɥɢ ɱɚɫɬɢɧɤɢ ɧɟɡɜ’ɹɡɧɨɝɨ ɡɟɪɧɢɫɬɨɝɨ 
ɦɚɬɟɪɿɚɥɭ ɫɮɟɪɢɱɧɨʀ ɮɨɪɦɢ ɡɿ ɫɟɪɟɞɧɿɦ ɪɨɡɦɿɪɨɦ d=2,2·10-3 ɦ. Ⱦɪɿɛɧɭ ɮɪɚɤɰɿɸ ɫɬɚɧɨɜɢɥɢ 
ɱɚɫɬɢɧɤɢ ɰɟɦɟɧɬɭ. 

əɤ ɡɦɿɧɧɿ ɮɚɤɬɨɪɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɢɛɪɚɧɨ ɫɬɭɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ 
ɩɪɨɦɿɠɤɿɜ ɦɿɠ ɱɚɫɬɢɧɤɚɦɢ ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ ɭ ɫɬɚɧɿ ɫɩɨɤɨɸ ɱɚɫɬɢɧɤɚɦɢ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ 

 LR.wɦɦ
240   , ɜɿɞɧɨɫɧɢɣ ɪɨɡɦɿɪ ɱɚɫɬɢɧɨɤ ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ ɭ ɤɚɦɟɪɿ ɛɚɪɚɛɚɧɚ 

 Rdd R 22   ɬɚ ɫɬɭɩɿɧɶ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ ɭ ɫɬɚɧɿ ɫɩɨɤɨɸ  LR
2  , ɞɟ w – ɨɛ’єɦ ɩɨɪɰɿʀ 

ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ ɭ ɫɬɚɧɿ ɫɩɨɤɨɸ, wɦ – ɨɛ’єɦ ɩɨɪɰɿʀ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ, 0.4 – ɨɛ’єɦɧɚ ɱɚɫɬɤɚ 
ɩɪɨɦɿɠɤɿɜ ɦɿɠ ɫɮɟɪɢɱɧɢɦɢ ɱɚɫɬɢɧɤɚɦɢ ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ ɭ ɫɬɚɧɿ ɫɩɨɤɨɸ, R – ɪɚɞɿɭɫ ɤɚɦɟɪɢ, L 
– ɞɨɜɠɢɧɚ ɤɚɦɟɪɢ. 

Ɂɚ ɞɢɫɤɪɟɬɧɿ ɡɧɚɱɟɧɧɹ ɡɦɿɧɧɢɯ ɮɚɤɬɨɪɿɜ ɛɭɥɨ ɩɪɢɣɧɹɬɨ: κɦ=0, 0.25, 0.5 ɬɚ 1, d2R=0.00519, 
0.00733, 0.0104, 0.0147, 0.0208, 0.0293, 0.0415 ɬɚ 0.0587, (R=212, 150, 106, 75, 53, 37.5, 26.5 ɬɚ 
18.75 ɦɦ) (ɪɢɫ. 3), κ=0.25, 0.35 ɬɚ 0.45. 

 

 
ɚ 

 
ɛ 

Ɋɢɫ. 3. Ɂɦɿɧɧɿ ɛɚɪɚɛɚɧɢ: ɚ – R=0,01875, 0,0265, 0,0375, 0,053 ɬɚ 0,075 ɦ; ɛ – R=0,106, 0,15, ɬɚ 0,212 ɦ 

 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 

22 

Ɋɨɡɦɚɯ ɚɜɬɨɤɨɥɢɜɚɧɶ ɨɰɿɧɸɜɚɜɫɹ ɡɚ ɜɟɥɢɱɢɧɨɸ ɣɨɝɨ ɩɪɢɪɨɫɬɭ: 
11  minmaxminmax SSR  , ɞɟ:  2

RSmaxmax    – ɦɚɤɫɢɦɚɥɶɧɟ,
 

 2
RSminmin    – 

ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɞɢɥɚɬɚɧɫɿʀ ɡɚ ɨɞɢɧ ɩɟɪɿɨɞ ɩɭɥɶɫɚɰɿɣ ɡɚɩɨɜɧɟɧɧɹ; Smax – ɦɚɤɫɢɦɚɥɶɧɟ, Smin 
– ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɩɥɨɳɿ ɩɟɪɟɪɿɡɭ ɪɨɡɩɨɪɨɲɟɧɨɝɨ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ ɧɚ ɤɚɪɬɢɧɿ ɪɭɯɭ ɡɚ 
ɨɞɧɢɧ ɩɟɪɿɨɞ ɩɭɥɶɫɚɰɿɣ. 

ɇɚ ɪɢɫ. 4 ɧɚɜɟɞɟɧɨ ɨɬɪɢɦɚɧɿ ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɡɦɿɧɢ Rυ ɜɿɞ d2R ɬɚ κɦ. 
 

 
Ɋɢɫ. 4. Ɂɚɥɟɠɧɨɫɬɿ Rυ ɜɿɞ d2R ɩɪɢ κɦ=0, 0.25, 0.5 ɬɚ 1 ɞɥɹ κ=0.25 

 
ȱɡ ɪɢɫ. 4 ɜɢɩɥɢɜɚє, ɳɨ, ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ ɭ ɡɚɩɨɜɧɟɧɧɿ κɦ=0, Rυ ɡɪɨɫɬɚє ɡɿ 

ɡɦɟɧɲɟɧɧɹɦ d2R. Ɂɚ ɧɚɹɜɧɨɫɬɿ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ κɦ>0, Rυ ɫɩɚɞɚє ɡɿ ɡɦɟɧɲɟɧɧɹɦ d2R. ȱɧɬɟɧɫɢɜɧɿɫɬɶ 
ɡɪɨɫɬɚɧɧɹ Rυ, ɡɚ ɭɦɨɜɢ κɦ=0, ɬɚ ɫɩɚɞɚɧɧɹ Rυ, ɡɚ ɭɦɨɜɢ κɦ>0, ɩɪɢ ɡɦɟɧɲɟɧɧɿ d2R, ɪɿɡɤɨ 
ɩɨɫɢɥɸєɬɶɫɹ ɡɿ ɡɦɟɧɲɟɧɧɹɦ κ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɫɬɚɧɨɜɥɟɧɨ ɟɮɟɤɬ ɫɩɨɬɜɨɪɟɧɧɹ ɯɚɪɚɤɬɟɪɭ ɭɫɬɚɥɟɧɨɝɨ 
ɬɪɢɮɚɡɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ ɞɜɨɮɪɚɤɰɿɣɧɨɝɨ ɩɨɥɿɡɟɪɧɢɫɬɨɝɨ ɡɚɩɨɜɧɟɧɧɹ ɤɚɦɟɪɢ ɨɛɟɪɬɨɜɨɝɨ 
ɛɚɪɚɛɚɧɚ ɩɪɢ ɫɚɦɨɡɛɭɞɠɟɧɧɿ ɚɜɬɨɤɨɥɢɜɚɧɶ. ɉɪɨɹɜ ɟɮɟɤɬɭ ɩɨɥɹɝɚє ɭ ɩɨɫɢɥɟɧɧɿ ɡɜ’ɹɡɧɢɯ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɱɚɫɬɢɧɨɤ ɧɟɡɜ’ɹɡɧɨʀ ɤɪɭɩɧɨʀ ɮɪɚɤɰɿʀ ɡɚɩɨɜɧɟɧɧɹ ɩɿɞ ɜɩɥɢɜɨɦ ɱɚɫɬɢɧɨɤ ɞɪɿɛɧɨʀ 
ɮɪɚɤɰɿʀ. Ɂɜ’ɹɡɧɢɣ ɜɩɥɢɜ ɫɩɪɢɱɢɧɸє ɹɜɢɳɚ ɡɱɟɩɥɟɧɧɹ ɩɨɛɥɢɡɭ ɫɬɿɧɤɢ ɤɚɦɟɪɢ, ɜɧɚɫɥɿɞɨɤ 
ɡɥɢɩɚɧɧɹ ɲɚɪɿɜ ɡɚɩɨɜɧɟɧɧɹ ɿ ɧɚɥɢɩɚɧɧɹ ɧɚ ɫɬɿɧɤɭ, ɬɚ ɡɪɿɞɠɟɧɧɹ ɭ ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɤɚɦɟɪɢ 
ɭ ɜɢɝɥɹɞɿ ɜɡɚєɦɧɨɝɨ ɩɪɨɤɨɜɡɭɜɚɧɧɹ ɲɚɪɿɜ. Ɂɛɿɥɶɲɟɧɧɹ κɦ ɿ ɡɦɟɧɲɟɧɧɹ d2R ɩɨɫɢɥɸɸɬɶ 
ɡɱɟɩɥɟɧɧɹ ɬɚ ɡɪɿɞɠɟɧɧɹ. Ɂɦɟɧɲɟɧɧɹ κ ɩɨɫɢɥɸє ɡɱɟɩɥɟɧɧɹ ɬɚ ɩɨɫɥɚɛɥɸє ɡɪɿɞɠɟɧɧɹ. 
Ɇɚɤɫɢɦɚɥɶɧɢɣ ɪɨɡɦɚɯ ɚɜɬɨɤɨɥɢɜɚɧɶ Rυ ɫɩɚɞɚє ɿɡ ɩɨɫɢɥɟɧɧɹɦ ɡɜ’ɹɡɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɞɜɨɮɪɚɤɰɿɣɧɨɝɨ ɡɚɩɨɜɧɟɧɧɹ. ɉɪɢ ɨɞɧɨɮɪɚɤɰɿɣɧɨɦɭ ɡɚɩɨɜɧɟɧɧɿ Rυ ɡɪɨɫɬɚє ɡɿ ɡɦɟɧɲɟɧɧɹɦ d2R 
ɬɚ κ. ɉɪɢ ɞɜɨɮɪɚɤɰɿɣɧɨɦɭ ɡɚɩɨɜɧɟɧɧɿ Rυ ɡɪɨɫɬɚє ɡɿ ɡɦɟɧɲɟɧɧɹɦ κɦ, ɡɛɿɥɶɲɟɧɧɹɦ d2R ɬɚ 
ɡɦɟɧɲɟɧɧɹɦ κ. 
 
1. Ⱦɟɣɧɟɤɚ Ʉ. ɘ., ɇɚɭɦɟɧɤɨ ɘ. ȼ. ȼɩɥɢɜ ɫɬɪɭɤɬɭɪɢ ɩɨɥɿɞɢɫɩɟɪɫɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ ɨɛɟɪɬɨɜɨɝɨ 
ɛɚɪɚɛɚɧɚ ɧɚ ɫɚɦɨɡɛɭɞɠɟɧɧɹ ɚɜɬɨɤɨɥɢɜɚɧɶ // ȼɿɛɪɚɰɿʀ ɜ ɬɟɯɧɿɰɿ ɬɚ ɬɟɯɧɨɥɨɝɿɹɯ. 2018. № 3(90). ɋ. 75-

82. 

2. Ⱦɟɣɧɟɤɚ Ʉ. ɘ. ɇɚɭɦɟɧɤɨ ɘ. ȼ. ȼɩɥɢɜ ɫɬɭɩɟɧɹ ɡɚɩɨɜɧɟɧɧɹ ɨɛɟɪɬɨɜɨʀ ɤɚɦɟɪɢ ɧɚ ɚɜɬɨɤɨɥɢɜɚɧɧɹ 
ɡɟɪɧɢɫɬɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ // ȼɿɛɪɚɰɿʀ ɜ ɬɟɯɧɿɰɿ ɬɚ ɬɟɯɧɨɥɨɝɿɹɯ. 2017. № 4(87). ɋ. 65–69. 

3. Ⱦɟɣɧɟɤɚ Ʉ. ɘ., ɇɚɭɦɟɧɤɨ ɘ. ȼ. ɉɚɪɚɦɟɬɪɢ ɚɜɬɨɤɨɥɢɜɚɧɶ ɜɧɭɬɪɿɲɧɶɨɤɚɦɟɪɧɨɝɨ ɡɚɜɚɧɬɚɠɟɧɧɹ 
ɛɚɪɚɛɚɧɧɨɝɨ ɦɥɢɧɚ // ȼɿɛɪɚɰɿʀ ɜ ɬɟɯɧɿɰɿ ɬɚ ɬɟɯɧɨɥɨɝɿɹɯ. 2016. № 3(83). ɋ. 29-34. 
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ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ȾɈɋɅȱȾɀȿɇɇə ȼɁȺЄɆɈȾȱȲ ȺȻɊȺɁɂȼɇɈȲ ȽɊȺɇɍɅɂ Ɂ ɉɈȼȿɊɏɇȿɘ 

ȾȿɌȺɅȱ ɉɊɂ ȼȱȻɊȺɐȱɃɇȱɃ ɈȻɊɈȻɐȱ 
 

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

Ʌɹɲɭɤ Ɉɥɟɝ, Ƚɚɥɚɧ ɘɪɿɣ 
Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȱɜɚɧɚ ɉɭɥɭɹ 

Ʉɚɮɟɞɪɚ ɚɜɬɨɦɨɛɿɥɿɜ, ɧɚɜɱ. ɤɨɪ. № 9, ɜɭɥ. Ɍɟɤɫɬɢɥɶɧɚ 28Ⱥ, Ɍɟɪɧɨɩɿɥɶ. 
Ʉɨɧɞɪɚɬɸɤ Ɉɥɟɤɫɚɧɞɪ 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

ɇɇɆȱ, ɤɚɮɟɞɪɚ ɌɆȱȽɆ, ɧɚɜɱ. ɤɨɪ. № 3, ɤɚɛ. 310, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ 77, Ɋɿɜɧɟ, 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. 

 
ȼɚɠɥɢɜɢɦ ɧɚɩɪɹɦɤɨɦ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɝɪɟɫɭ є ɲɢɪɨɤɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɩɟɪɟɞɨɜɢɯ 

ɬɟɯɧɨɥɨɝɿɣ, ɦɚɬɟɪɿɚɥɿɡɚɰɿʀ ɨɛґɪɭɧɬɨɜɚɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɿɞɟɣ, ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɡɧɚɪɹɞɶ 
ɩɪɚɰɿ, ɫɢɫɬɟɦ ɦɚɲɢɧ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɩɪɨɝɪɟɫ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. ɐɟ 
ɡɚɤɥɚɞɚє ɨɫɧɨɜɢ ɜɢɯɨɞɭ ɧɚ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɿ, ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɿ ɬɟɯɧɨɥɨɝɿʀ, ɩɿɞɜɢɳɟɧɧɹ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɚɰɿ ɿ ɹɤɿɫɬɶ ɩɪɨɞɭɤɰɿʀ. 

ȼɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɜ ɡɚɛɟɡɩɟɱɟɧɧɿ ɹɤɨɫɬɿ ɦɚɲɢɧɨɛɭɞɿɜɟɥɶɧɨʀ ɩɪɨɞɭɤɰɿʀ ɦɚɸɬɶ 
ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɿ ɦɟɬɨɞɢ ɡɚɱɢɫɧɨʀ, ɲɥɿɮɭɜɚɥɶɧɨʀ ɿ ɡɦɿɰɧɸɸɱɨʀ ɨɛɪɨɛɨɤ ɞɟɬɚɥɟɣ ɫɤɥɚɞɧɢɯ 
ɩɪɨɮɿɥɿɜ ɿ ɦɚɥɨʀ ɠɨɪɫɬɤɨɫɬɿ. Ɋɿɲɟɧɧɹ ɡɚɞɚɱ ɡ ɟɮɟɤɬɢɜɧɨʀ ɦɟɯɚɧɿɡɚɰɿʀ ɰɢɯ ɨɩɟɪɚɰɿɣ, ɰɟ ɪɨɡɪɨɛɤɚ 
ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɢɯ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɮɿɧɿɲɧɨʀ ɨɛɪɨɛɤɢ, ɨɞɢɧ ɿɡ ɹɤɢɯ є 
ɜɿɛɪɚɰɿɣɧɢɣ. ɐɟ ɛɟɡ ɫɭɦɧɿɜɭ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɨɝɨ ɪɿɡɧɨɫɬɨɪɨɧɧɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ 
ɜɿɛɪɚɰɿɣɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ, ɪɿɲɟɧɧɹ ɰɿɥɨɝɨ ɪɹɞɭ ɩɢɬɚɧɶ ɤɨɧɫɬɪɭɸɜɚɧɧɹ ɨɛɥɚɞɧɚɧɧɹ ɿ 
ɨɫɧɚɳɟɧɧɹ, ɫɬɜɨɪɟɧɧɹ ɚɛɨ ɩɿɞɛɿɪ ɟɮɟɤɬɢɜɧɢɯ, ɦɚɥɨɞɟɮɿɰɢɬɧɢɯ ɪɨɛɨɱɢɯ ɫɟɪɟɞɨɜɢɳ, ɪɨɡɪɨɛɤɢ 
ɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɨɜɢɯ ɪɿɡɧɨɜɢɞɧɢɯ ɜɿɛɪɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ [1], ɨɫɨɛɥɢɜɨ ɨɛɪɨɛɥɟɧɧɹ ɞɟɬɚɥɟɣ 
ɫɤɥɚɞɧɢɯ ɩɪɨɮɿɥɿɜ ɿ ɦɚɥɨʀ ɠɨɪɫɬɤɨɫɬɿ, ɤɭɞɢ ɞɨɫɬɭɩ ɪɿɠɭɱɢɯ ɿɧɫɬɪɭɦɟɧɬɿɜ ɨɛɦɟɠɟɧɢɣ, ɚɛɨ 
ɧɟɦɨɠɥɢɜɢɣ. 

Ɉɞɧɢɦ ɿɡ ɝɨɥɨɜɧɢɯ ɧɚɩɪɹɦɿɜ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɜɿɛɪɚɰɿɣɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ є ɪɨɡɪɨɛɤɚ ɧɨɜɢɯ ʀʀ 
ɪɿɡɧɨɜɢɞɧɨɫɬɟɣ. ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɜɿɛɪɚɰɿɣɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ (ȼɿɈ) ɜɢɡɧɚɱɚєɬɶɫɹ ɡɧɹɬɬɹɦ ɦɟɬɚɥɭ, 
ɚɛɨ ɫɬɭɩɟɧɟɦ ɩɥɚɫɬɢɱɧɨɝɨ ɞɟɮɨɪɦɭɜɚɧɧɹ ɩɨɜɟɪɯɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ 
ɡ ɞɟɬɚɥɥɸ. ɑɢɦ ɜɢɳɟ ɟɧɟɪɝɟɬɢɱɧɢɣ ɪɿɜɟɧɶ ɫɟɪɟɞɨɜɢɳɚ, ɬɢɦ ɛɿɥɶɲɚ ɫɢɥɚ ɬɚɤɨʀ ɜɡɚєɦɨɞɿʀ. ɉɪɢ 
ɲɩɢɧɞɟɥɶɧɨɦɭ ɜɿɛɪɚɰɿɣɧɨɦɭ ɨɛɪɨɛɥɟɧɧɿ (ɒȼɿɈ) ɩɿɞɜɢɳɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨɫɹɝɚєɬɶɫɹ ɡɚ 
ɪɚɯɭɧɨɤ ɩɨєɞɧɚɧɧɹ ɟɧɟɪɝɿʀ ɝɪɚɧɭɥɢ, ɹɤɭ ɜɨɧɚ ɨɬɪɢɦɚɥɚ ɜɿɞ ɜɿɛɪɨɤɚɦɟɪɢ, ɿ ɟɧɟɪɝɿʀ ɞɨɞɚɬɤɨɜɨɝɨ 
ɪɭɯɭ ɡɚɤɪɿɩɥɟɧɨʀ ɞɟɬɚɥɿ. Ɉɫɨɛɥɢɜɿɫɬɸ ɜɿɛɪɨɚɛɪɚɡɢɜɧɨɝɨ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ 
(ȼɿȺȿɏɈ) є ɬɟ, ɳɨ ɜ ɡɨɧɭ ɜɡɚєɦɨɞɿʀ ɝɪɚɧɭɥɢ ɿ ɞɟɬɚɥɿ ɞɨɞɚɬɤɨɜɨ ɩɿɞɜɨɞɢɬɶɫɹ ɟɧɟɪɝɿɹ 
ɟɥɟɤɬɪɨɯɿɦɿɱɧɨʀ ɪɟɚɤɰɿʀ. ɉɪɨɯɨɞɢɬɶ ɚɧɨɞɧɟ ɪɨɡɱɢɧɟɧɧɹ ɩɨɜɟɪɯɧɟɜɨɝɨ ɲɚɪɭ ɞɟɬɚɥɿ, ɹɤɚ 
ɨɛɪɨɛɥɹєɬɶɫɹ, ɿ ɣɨɝɨ ɦɟɯɚɧɿɱɧɟ ɡɧɹɬɬɹ ɝɪɚɧɭɥɚɦɢ. ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɨɪɿɜɧɹɧɨ ɡ ȼɿɈ 
ɩɿɞɜɢɳɭєɬɶɫɹ. ɋɭɬɶ ɦɟɬɨɞɭ ɦɚɝɧɿɬɨ-ɜɿɛɪɨɚɛɪɚɡɢɜɧɨɝɨ ɨɛɪɨɛɥɟɧɧɹ (ȼɿɆɬȺɈ) ɩɨɥɹɝɚє ɭ ɬɨɦɭ, 
ɳɨ ɜɿɞ ɨɤɪɟɦɨɝɨ ɞɠɟɪɟɥɚ ɜ ɪɨɛɨɱɭ ɡɨɧɭ ɜɿɛɪɚɰɿɣɧɨʀ ɭɫɬɚɧɨɜɤɢ ɩɿɞɜɨɞɢɬɶɫɹ ɟɧɟɪɝɿɹ ɩɨɫɬɿɣɧɨɝɨ 
ɚɛɨ ɡɦɿɧɧɨɝɨ ɫɢɥɨɜɨɝɨ ɦɚɝɧɿɬɧɨɝɨ ɩɨɥɹ. ȼɿɛɪɨɬɟɪɦɨɦɟɯɚɧɿɱɧɢɣ ɦɟɬɨɞ (ȼɿɌɆɈ) ɩɪɨɜɨɞɢɬɶ 
ɨɛɪɨɛɥɟɧɧɹ ɡ ɩɿɞɿɝɪɿɜɨɦ ɞɟɬɚɥɟɣ. 

ȼ ɪɨɡɝɥɹɧɭɬɢɯ ɜɢɩɚɞɤɚɯ ɩɿɞɜɢɳɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ȼɿɈ ɞɨɫɹɝɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɨɞɧɨɱɚɫɧɨʀ ɞɿʀ ɧɚ ɪɨɛɨɱɟ ɫɟɪɟɞɨɜɢɳɟ ɞɜɨɯ ɿ ɛɿɥɶɲɟ ɜɢɞɿɜ ɟɧɟɪɝɿɣ ɚɛɨ ɞɨɞɚɬɤɨɜɢɯ ɪɭɯɿɜ ɞɟɬɚɥɟɣ, 
ɹɤɿ ɨɛɪɨɛɥɹɸɬɶɫɹ. ȿɧɟɪɝɟɬɢɱɧɢɣ ɪɿɜɟɧɶ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɦɨɠɧɚ ɩɿɞɜɢɳɢɬɢ, ɹɤɳɨ 
ɜɿɛɪɭɸɱɿɣ ɤɚɦɟɪɿ ɧɚɞɚɬɢ ɞɨɞɚɬɤɨɜɿ ɩɟɪɟɦɿɳɟɧɧɹ [2, 3]. ɍɫɤɥɚɞɧɟɧɧɹ ɤɿɧɟɦɚɬɢɱɧɨɝɨ ɪɭɯɭ 
ɤɚɦɟɪɢ ɩɨɬɪɿɛɧɨ ɩɪɨɜɨɞɢɬɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɡɚɜɚɧɬɚɠɟɧɟ ɪɨɛɨɱɟ ɫɟɪɟɞɨɜɢɳɟ ɩɿɞɞɚɜɚɬɢ 
ɨɞɧɨɱɚɫɧɿɣ ɜɡɚєɦɨɞɿʀ ɧɚɩɪɚɜɥɟɧɢɯ ɜɿɛɪɚɰɿɣ ɿ ɜɿɞɰɟɧɬɪɨɜɢɯ ɫɢɥ. 
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ɐɸ ɿɞɟɸ ɩɨɤɥɚɞɟɧɨ ɜ ɨɫɧɨɜɭ ɪɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɩɪɨɰɟɫɿɜ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɨɝɨ 
ɨɛɪɨɛɥɟɧɧɹ (ȼȼɈ) ɿ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɣɨɝɨ ɡɞɿɣɫɧɟɧɧɹ ɨɫɨɛɥɢɜɨ ɞɥɹ ɞɟɬɚɥɟɣ ɫɤɥɚɞɧɨʀ 
ɤɨɧɮɿɝɭɪɚɰɿʀ ɿ ɦɚɥɨʀ ɠɨɪɫɬɤɨɫɬɿ. 

ɇɚ ɪɢɫ.1 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɡ ɩɨɜɟɪɯɧɟɸ ɞɟɬɚɥɿ ɩɪɢ ȼɿɈ. 
 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɜɡɚєɦɨɞɿʀ ɝɪɚɧɭɥɢ ɡ ɨɛɪɨɛɥɸɜɚɧɨɸ ɩɨɜɟɪɯɧɟɸ ɩɪɢ ȼɿɈ 

 
Ɉɛɪɨɛɥɹɸɱɚ ɝɪɚɧɭɥɚ, ɨɬɪɢɦɚɜɲɢ ɿɦɩɭɥɶɫ ɟɧɟɪɝɿʀ ɜɿɞ ɩɨɜɟɪɯɧɿ ɤɚɦɟɪɢ, ɹɤɚ ɤɨɥɢɜɚєɬɶɫɹ ɡɿ 

ɲɜɢɞɤɿɫɬɸ V, ɜɞɚɪɹєɬɶɫɹ ɩɨ ɩɨɜɟɪɯɧɿ ɞɟɬɚɥɿ. ɋɢɥɭ ɜɿɛɪɚɰɿʀ Ɋ ɪɨɡɤɥɚɞɟɦɨ ɧɚ ɞɜɿ ɫɤɥɚɞɨɜɿ: 
ɧɨɪɦɚɥɶɧɭ PN, ɩɪɢ ɞɨɩɨɦɨɡɿ ɹɤɨʀ ɝɪɚɧɭɥɚ ɩɪɨɧɢɤɚє ɜ ɩɨɜɟɪɯɧɸ, ɹɤɚ ɨɛɪɨɛɥɹєɬɶɫɹ, ɿ ɞɨɬɢɱɧɭ 
Ɋ, ɹɤɚ ɡɦɿɳɭє ɝɪɚɧɭɥɭ ɜɡɞɨɜɠ ɩɨɜɟɪɯɧɿ. Ɂɿ ɫɬɨɪɨɧɢ ɞɟɬɚɥɿ ɧɚ ɡɟɪɧɚ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ, ɹɤɿ 
ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɡɨɧɿ ɪɿɡɚɧɧɹ, ɞɿɸɬɶ ɫɤɥɚɞɨɜɿ ɧɨɪɦɚɥɶɧɨʀ ɪɟɚɤɰɿʀ Nɿ ɬɚ ɫɢɥɢ ɬɟɪɬɹ Fɿ. ȼɢɞ 
ɰɢɪɤɭɥɹɰɿʀ ɫɢɩɭɱɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞ ɞɿєɸ ɰɢɯ ɫɢɥ ɜ ɨɫɧɨɜɧɨɦɭ ɩɪɨɯɨɞɢɬɶ ɩɨ 
ɩɥɨɫɤɿɣ ɟɥɿɩɬɢɱɧɿɣ ɬɪɚєɤɬɨɪɿʀ. 

ɉɪɢ ȼȼɈ ɧɚ ɝɪɚɧɭɥɭ ɤɪɿɦ ɫɢɥɢ ɜɿɛɪɚɰɿʀ Ɋ ɞɿє ɜɿɞɰɟɧɬɪɨɜɚ ɫɢɥɚ Ɋɜ (ɪɢɫ. 2) [4]. ɋɭɦɚɪɧɚ 
ɫɢɥɚ ɭɞɚɪɭ R ɩɪɢ ȼȼɈ ɪɿɜɧɚ ɝɟɨɦɟɬɪɢɱɧɿɣ ɫɭɦɿ ɫɢɥ Ɋ ɿ Ɋɜ. Ƚɪɚɧɭɥɚ ɩɿɞ ɞɿєɸ ɫɤɥɚɞɨɜɢɯ R i RN 
ɥɢɲɚє ɧɚ ɩɨɜɟɪɯɧɿ ɩɨɞɪɹɩɢɧɭ ɛɿɥɶɲɨɝɨ ɨɛ’єɦɭ ɧɿɠ ɩɪɢ ɞɿʀ ɊN i P. ɐɢɪɤɭɥɹɰɿɹ ɪɨɛɨɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɩɿɞ ɞɿєɸ ɫɭɦɚɪɧɢɯ ɫɢɥ ɩɪɨɯɨɞɢɬɶ ɩɨ ɫɩɿɪɚɥɿ, ɹɤɚ ɤɨɨɪɞɢɧɭєɬɶɫɹ ɬɨɱɤɚɦɢ 
ɤɪɿɩɥɟɧɧɹ ɪɭɯɨɦɨʀ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɞɨ ɧɟɪɭɯɨɦɨʀ ɱɚɫɬɢɧɢ (ɤɨɪɩɭɫɚ) ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɨʀ 
ɭɫɬɚɧɨɜɤɢ. 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɡ ɨɛɪɨɛɥɸɜɚɧɨɸ ɩɨɜɟɪɯɧɟɸ ɩɪɢ ȼȼɈ 

 
Ⱦɥɹ ɪɨɡɲɢɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɨɝɨ ɨɛɪɨɛɥɟɧɧɹ ɫɬɜɨɪɸɸɬɶɫɹ ɧɨɜɿ 

ɩɪɢɫɬɪɨʀ, ɜ ɹɤɢɯ ɤɪɿɦ ɫɢɥ ɜɿɛɪɚɰɿʀ Ɋ ɿ ɜɿɞɰɟɧɬɪɨɜɢɯ ɫɢɥ Ɋɜ , ɞɿɸɬɶ ɳɟ ɞɨɬɚɬɤɨɜɿ ɫɢɥɢ, ɧɚɩɪɢɤɥɚɞ 
ɫɢɥɢ ɜɿɞ ɨɛɟɪɬɚɧɧɹ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɡ ɦɟɯɚɧɿɡɦɨɦ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ ɤɨɥɢɜɚɧɶ Ɋɨɛ. 
ɏɚɪɚɤɬɟɪ ɜɢɞɭ ɫɭɦɚɪɧɢɯ ɫɢɥ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɫɢɩɭɱɨɝɨ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɡ 
ɨɛɪɨɛɥɸɜɚɧɨɸ ɩɨɜɟɪɯɧɟɸ ɞɟɬɚɥɟɣ ɿ ʀɯ ɪɿɡɧɨɜɢɞɧɿɫɬɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɧɚ ɫɯɟɦɚɯ (ɚ) ɿ (ɛ) ɪɢɫ.3. 

Ⱥɧɚɥɿɡɭɸɱɢ ɧɚɜɟɞɟɧɿ ɫɯɟɦɢ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɡ 
ɩɨɜɟɪɯɧɟɸ ɞɟɬɚɥɿ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɫɭɦɚɪɧɚ ɫɢɥɚ ɭɞɚɪɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɧɚɩɪɹɦɤɿɜ 
ɨɛɟɪɬɚɧɧɹ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɡ ɦɟɯɚɧɿɡɦɨɦ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ ɤɨɥɢɜɚɧɶ ɿ ɜɿɛɪɚɰɿɣɧɨ-
ɜɿɞɰɟɧɬɪɨɜɢɯ ɤɨɥɢɜɚɧɶ. 

ɉɪɢ ɫɩɿɜɩɚɞɿɧɧɿ  ɧɚɩɪɹɦɤɿɜ ɨɛɟɪɬɚɧɧɹ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɿ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ 
ɤɨɥɢɜɚɧɶ ɫɭɦɚɪɧɚ ɫɢɥɚ ɭɞɚɪɭ Rɫɭɦ  ɛɭɞɟ ɪɿɜɧɚ ɝɟɨɦɟɬɪɢɱɧɿɣ ɫɭɦɿ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ ɫɢɥ 
R ɿ ɫɢɥɢ ɨɛɟɪɬɚɧɧɹ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɡ ɦɟɯɚɧɿɡɦɨɦ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ ɤɨɥɢɜɚɧɶ Ɋɨɛ. 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 

 

25 

 
                                            (ɚ)                                                                   (ɛ) 
                       

Ɋɢɫ. 3. ɋɯɟɦɚ ɜɡɚєɦɨɞɿʀ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɡ ɨɛɪɨɛɥɸɜɚɧɨɸ ɩɨɜɟɪɯɧɟɸ ɩɪɢ ȼȼɈ ɿ ɨɛɟɪɬɚɧɧɹ 

 
Ƚɪɚɧɭɥɚ ɩɿɞ ɞɿєɸ ɫɤɥɚɞɨɜɢɯ Rɫɭɦ ɿ Ɋɨɛ ɥɢɲɚє ɧɚ ɩɨɜɟɪɯɧɿ ɩɨɞɪɹɩɢɧɭ ɟɧɞɟɬɢɱɧɭ ɩɨɞɪɹɩɢɧɿ 

ɩɪɢ ȼȼɈ, ɬɚɤ ɹɤ RN ɪɿɜɧɚ RNɫɭɦ ɿ ɬɢɫɤ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɧɚ ɨɛɪɨɛɥɸɜɚɧɭ ɩɨɜɟɪɯɧɸ ɧɟ 
ɡɦɿɧɸєɬɶɫɹ. ɉɪɢ ɰɶɨɦɭ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɜɿɞɧɨɫɧɨ ɨɛɪɨɛɥɸɜɚɧɨʀ 
ɩɨɜɟɪɯɧɿ ɡɛɿɥɶɲɭєɬɶɫɹ, ɬɨɦɭ ɳɨ Rτɫɭɦ ɛɿɥɶɲɚ ɜɿɞ Rτ. ɐɢɪɤɭɥɹɰɿɹ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞ ɞɿєɸ 
ɫɭɦɚɪɧɢɯ ɫɢɥ ɛɭɞɟ ɩɪɨɯɨɞɢɬɶ ɩɨ ɫɩɿɪɚɥɿ, ɜ ɹɤɿɣ ɤɪɨɤ ɦɿɠ ɜɿɬɤɚɦɢ ɛɭɞɟ ɡɛɿɥɶɲɟɧɢɣ, ɳɨ ɩɪɢɜɟɞɟ 
ɞɨ “ɥɚɦɿɧɚɪɧɨɝɨ”, ɛɿɥɶɲ ɥɚɝɿɞɧɨɝɨ ɯɚɪɚɤɬɟɪɭ ɪɭɯɭ ɫɢɩɭɱɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.  

ɉɪɢ ɩɪɨɬɢɥɟɠɧɢɯ  ɧɚɩɪɹɦɤɿɜ ɨɛɟɪɬɚɧɧɹ ɪɨɛɨɱɨʀ ɤɚɦɟɪɢ ɿ ɜɿɛɪɚɰɿɣɧɨ-ɜɿɞɰɟɧɬɪɨɜɢɯ 
ɤɨɥɢɜɚɧɶ ɫɭɦɚɪɧɚ ɫɢɥɚ ɭɞɚɪɭ Rɫɭɦ  ɛɭɞɟ ɪɿɜɧɚ ɝɟɨɦɟɬɪɢɱɧɿɣ ɫɭɦɿ R ɿ Ɋɨɛ. Ƚɪɚɧɭɥɚ ɛɭɞɟ ɥɢɲɚɬɢ 
ɧɚ ɩɨɜɟɪɯɧɿ ɩɨɞɪɹɩɢɧɭ ɩɨɞɿɛɧɭ ɩɨɞɪɹɩɢɧɿ ɩɪɢ ȼȼɈ, ɬɚɤ ɹɤ RN ɪɿɜɧɚ RNɫɭɦ ɿ ɬɢɫɤ ɚɛɪɚɡɢɜɧɨʀ 
ɝɪɚɧɭɥɢ ɧɚ ɨɛɪɨɛɥɸɜɚɧɭ ɩɨɜɟɪɯɧɸ ɧɟ ɡɦɿɧɸєɬɶɫɹ. ɉɪɢ ɰɶɨɦɭ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ 
ɚɛɪɚɡɢɜɧɨʀ ɝɪɚɧɭɥɢ ɜɿɞɧɨɫɧɨ ɨɛɪɨɛɥɸɜɚɧɨʀ ɩɨɜɟɪɯɧɿ ɡɦɟɧɲɭєɬɶɫɹ, ɬɨɦɭ ɳɨ Rτɫɭɦ ɦɟɧɲɚ ɜɿɞ Rτ. 
ɐɢɪɤɭɥɹɰɿɹ ɪɨɛɨɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞ ɞɿєɸ ɫɭɦɚɪɧɢɯ ɫɢɥ ɛɭɞɟ ɩɪɨɯɨɞɢɬɶ ɩɨ ɫɩɿɪɚɥɿ, ɜ ɹɤɿɣ 
ɤɪɨɤ ɦɿɠ ɜɿɬɤɚɦɢ ɛɭɞɟ ɡɦɟɧɲɟɧɢɣ, ɳɨ ɩɪɢɜɟɞɟ ɞɨ “ɬɭɪɛɭɥɟɧɬɧɨɝɨ”, ɛɿɥɶɲ ɚɝɪɟɫɢɜɧɨɝɨ 
ɯɚɪɚɤɬɟɪɭ ɪɭɯɭ ɫɢɩɭɱɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɦɨɞɟɥɿ ɪɨɡɤɪɢɜɚɸɬɶ ɮɿɡɢɱɧɭ ɫɭɬɶ ɜɡɚєɦɨɞɿʀ ɝɪɚɧɭɥɢ ɡ ɩɨɜɟɪɯɧɟɸ ɞɟɬɚɥɿ. 
Ɉɞɧɨɱɚɫɧɚ ɞɿɹ ɫɢɥɢ ɜɿɛɪɚɰɿʀ, ɜɿɞɰɟɧɬɪɨɜɨʀ ɫɢɥɢ ɿ ɫɢɥ ɨɛɟɪɬɚɧɧɹ ɧɚ ɚɛɪɚɡɢɜɧɭ ɝɪɚɧɭɥɭ ɡɛɿɥɶɲɭє 
ɨɛ’єɦ, ɚ ɡɧɚɱɢɬɶ ɿ ɜɚɝɭ ɡɧɹɬɨʀ ɦɿɤɪɨɫɬɪɭɠɤɢ, ɡɦɿɧɸє ɯɚɪɚɤɬɟɪ ɪɭɯɭ ɫɢɩɭɱɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ,  ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ȼȼɈ ɿ ɪɨɡɲɢɪɹє ʀʀ ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɦɨɠɥɢɜɨɫɬɿ. 
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ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ȾɈɋɅȱȾɀȿɇɇə ɎȱɁɂɄɈ ɆȿɏȺɇȱɑɇɂɏ ȼɅȺɋɌɂȼɈɋɌȿɃ ɒɄȱɊɄɂ 
ȽȺɊȻɍɁȺ  

 
RESEARCH OF PHYSICO-MECHANICAL PROPERTIES OF HARBOOS SCROLL 

 
Ɇɚɪɤɨɜɚ Ɉɥьɝɚ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

Ƚɚɪɛɭɡ ɦɚє ɜɢɫɨɤɟ ɯɚɪɱɨɜɟ ɬɚ ɤɨɪɦɨɜɟ ɡɧɚɱɟɧɧɹ ɬɚ ɦɨɠɟ ɫɩɨɠɢɜɚɬɢɫɶ ɹɤ ɧɚɬɭɪɚɥɶɧɢɣ 
ɩɪɨɞɭɤɬ ɛɟɡ ɞɨɞɚɬɤɨɜɨʀ ɨɛɪɨɛɤɢ ɬɚɤ ɣ ɭ ɜɢɝɥɹɞɿ ɜɢɪɨɛɿɜ ɩɟɪɟɪɨɛɧɨʀ ɝɚɥɭɡɿ. ȼɦɿɫɬ ɭ ɩɥɨɞɚɯ 
ɝɚɪɛɭɡɚ ɜɿɬɚɦɿɧɿɜ Ⱥ, ȿ, ɋ, ȼ1, ȼ2, ȼ6, ɊɊ ɿ ɬɚɤɢɯ ɪɿɞɤɢɯ ɜɿɬɚɦɿɧɿɜ, ɹɤ Ɍ ɿ Ʉ ɪɨɛɢɬɶ ʀʀ ɞɭɠɟ 
ɤɨɪɢɫɧɨɸ ɞɥɹ ɨɪɝɚɧɿɡɦɭ ɥɸɞɢɧɢ. ɉɥɨɞɢ ɝɚɪɛɭɡɚ ɦɿɫɬɹɬɶ ɬɚɤɨɠ ɬɚɤɭ ɤɿɥɶɤɿɫɬɶ ɛɿɥɤɚ, ɹɤɚ 
ɫɩɿɜɫɬɚɜɥɹєɬɶɫɹ ɡ ɣɨɝɨ ɜɦɿɫɬɨɦ ɭ ɦ’ɹɫɿ.  

ɉɥɨɞɢ ɝɚɪɛɭɡɚ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɬɚɤɨɠ ɞɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɜɚɪɢɧɚɦ, ɡɨɤɪɟɦɚ ɞɥɹ ɦɨɥɨɱɧɢɯ 
ɤɨɪɿɜ. Ⱦɨɞɚɜɚɧɧɹ ɝɚɪɛɭɡɚ ɭ ɤɨɪɦɢ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɸ ɧɚɞɨʀɜ ɿ ɡɛɿɥɶɲɟɧɸ ɜɦɿɫɬɭ ɠɢɪɭ ɜ ɦɨɥɨɰɿ 
[1]. ȼɿɞɯɨɞɢ ɜɢɪɨɛɧɢɰɬɜɚ ɨɥɿʀ ɡ ɧɚɫɿɧɧɹ ɝɚɪɛɭɡɚ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɦɟɞɢɱɧɢɯ ɰɿɥɟɣ. 

Ƚɚɪɛɭɡ – ɨɞɧɚ ɡ ɧɚɣɛɿɥɶɲ ɭɪɨɠɚɣɧɢɯ ɿ ɪɟɧɬɚɛɟɥɶɧɢɯ ɤɭɥɶɬɭɪ. ɍɪɨɠɚɣɧɿɫɬɶ ɝɚɪɛɭɡɚ ɫɹɝɚє 
50 – 70 ɰ/ɝɚ. 

ȼ ɍɤɪɚʀɧɿ ɜɢɪɨɳɭɸɬɶ ɬɪɢ ɜɢɞɢ ɝɚɪɛɭɡɚ – ɬɜɟɪɞɨɤɨɪɢɣ, ɤɪɭɩɧɨɩɥɿɞɧɢɣ, ɦɭɫɤɚɬɧɢɣ. 
Ɂɚ ɞɚɧɢɦɢ Ⱦɟɪɠɚɜɧɨɝɨ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ [2] ɭ 2018 ɪɨɰɿ ɜ ɍɤɪɚʀɧɿ ɩɨɫɿɜɧɿ ɩɥɨɳɿ 

ɩɿɞ ɝɚɪɛɭɡɚɦɢ ɡɪɨɫɥɢ ɦɚɣɠɟ ɜɞɜɿɱɿ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 2017 ɪɨɤɨɦ ɿ ɫɬɚɧɨɜɢɥɢ 1 ɬɢɫ. ɝɚ. 
ɍ Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ ɧɚ ɞɚɧɢɣ ɱɚɫ ɜɿɞɪɨɞɠɭɸɬɶ ɜɢɪɨɛɧɢɰɬɜɨ ɝɚɪɛɭɡɚ. ɍ 2019 ɪɨɰɿ 

ɤɨɦɩɚɧɿɹ ɌɈȼ «Ɏɚɜɨɪɢɬ-Ⱥɝɪɨ» - ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɟ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɟ ɩɿɞɩɪɢєɦɫɬɜɨ-
ɜɢɪɨɛɧɢɤ, ɹɤɟ ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɜ 2005 ɪɨɰɿ ɜ ɦ. Ʉɨɪɟɰɶ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ, ɩɥɚɧɭє ɡɚɫɿɹɬɢ ɬɢɫɹɱɿ 
ɝɟɤɬɚɪ ɞɚɧɨɸ ɤɭɥɶɬɭɪɨɸ ɩɿɫɥɹ ɛɚɝɚɬɨɪɿɱɧɨʀ ɩɟɪɟɪɜɢ. ɍɫɩɿɲɧɢɣ ɪɨɡɜɢɬɨɤ ɞɚɧɨɝɨ ɧɚɩɪɹɦɤɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɦɨɠɥɢɜɢɣ ɧɟ ɥɢɲɟ ɡɚ ɭɦɨɜɢ ɨɪɝɚɧɿɡɚɰɿʀ ɡɛɭɬɭ ɩɪɨɞɭɤɰɿʀ, 
ɚ ɣ ɡɚ ɭɦɨɜɢ ɪɨɡɜɢɬɤɭ ɩɟɪɟɪɨɛɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜ ɝɨɫɩɨɞɚɪɫɬɜɿ, ɹɤɟ ɡɚɣɦɚєɬɶɫɹ ɜɢɪɨɳɭɜɚɧɧɹɦ 
ɞɚɧɨʀ ɤɭɥɶɬɭɪɢ.  

ɋɭɱɚɫɧɢɣ ɪɨɡɜɢɬɨɤ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɜɢɦɚɝɚє ɜɢɪɿɲɟɧɧɹ ɰɿɥɨʀ ɧɢɡɤɢ ɡɚɞɚɱ, ɫɟɪɟɞ 
ɹɤɢɯ ɡɪɨɫɬɚɧɧɹ ɬɨɜɚɪɧɨɝɨ ɜɢɯɨɞɭ ɩɪɨɞɭɤɰɿʀ ɡ ɜɢɫɨɤɢɦɢ ɹɤɿɫɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɡɚ ɭɦɨɜɢ 
ɡɧɚɱɧɨɝɨ ɡɦɟɧɲɟɧɧɹ ɚɛɨ ɩɨɜɧɨɝɨ ɜɢɤɥɸɱɟɧɧɹ ɪɭɱɧɨʀ ɩɪɚɰɿ. 

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɩɟɪɟɪɨɛɤɚ ɬɚɤɨʀ ɤɭɥɶɬɭɪɢ, ɹɤ ɝɚɪɛɭɡ ɧɟ ɞɨɡɜɨɥɹє ɩɨɜɧɿɫɬɸ 
ɜɢɤɥɸɱɢɬɢ ɪɭɱɧɭ ɩɪɚɰɸ. ɐɟ ɩɨɜ’ɹɡɚɧɨ ɡ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɤɭɥɶɬɭɪɢ. 

Ɍɟɯɧɨɥɨɝɿɹ ɩɟɪɟɪɨɛɤɢ є ɬɪɭɞɨɦɿɫɬɤɨɸ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɜɿɞɫɭɬɧɿɫɬɸ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɯ 
ɡɚɫɨɛɿɜ ɦɟɯɚɧɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɪɨɡɞɿɥɟɧɧɹ ɧɚɫɿɧɧɹ ɬɚ ɦ’ɹɤɨɬɿ ɡɚ ɭɦɨɜɢ ɡɛɟɪɟɠɟɧɧɹ ɨɫɬɚɧɧɶɨʀ ɞɥɹ 
ɩɨɞɚɥɶɲɨʀ ɩɟɪɟɪɨɛɤɢ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɳɟ ɡɚɡɧɚɱɟɧɨɝɨ, ɡɚɞɚɱɚ ɪɨɡɪɨɛɤɢ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ,ɹɤɿ ɡɚɛɟɡɩɟɱɚɬɶ 
ɦɟɯɚɧɿɡɚɰɿɸ ɩɪɨɰɟɫɿɜ ɩɟɪɟɪɨɛɤɢ ɩɥɨɞɿɜ ɝɚɪɛɭɡɚ є ɚɤɬɭɚɥɶɧɨɸ ɬɚ ɩɨɬɪɟɛɭє ɜɢɪɿɲɟɧɧɹ. 

ɋɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ ɩɨɜɢɧɧɟ ґɪɭɧɬɭɜɚɬɢɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɜɢɜɱɟɧɧɹ ɮɿɡɢɤɨ 
– ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɥɨɞɿɜ ɝɚɪɛɭɡɚ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɭ ʀɯɧɶɨʀ 
ɜɡɚєɦɨɞɿʀ ɬɚ ɜɢɡɧɚɱɚɸɬɶ ɫɢɥɨɜɿ ɬɚ ɤɿɧɟɦɚɬɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ. 

 ɇɢɠɱɟ ɜɢɤɥɚɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɲɤɿɪɤɢ ɝɚɪɛɭɡɚ. 
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ 30 ɩɥɨɞɿɜ ɝɚɪɛɭɡɚ ɫɨɪɬɿɜ 
ɋɬɨɮɭɧɬɨɜɢɣ ɬɚ ɍɤɪɚʀɧɫɶɤɢɣ ɛɚɝɚɬɨɩɥɿɞɧɢɣ.  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɨɜɳɢɧɢ ɲɤɿɪɤɢ ɬɚ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɡɦɿɧɢ 
ɬɨɜɳɢɧɢ ɭ ɪɿɡɧɢɯ ɱɚɫɬɢɧɚɯ ɩɥɨɞɭ.  

ɉɥɨɞɢ ɩɟɪɟɞ ɜɢɤɨɧɚɧɧɹɦ ɡɚɦɿɪɿɜ ɡɜɚɠɭɜɚɥɢ, ɩɿɫɥɹ ɱɨɝɨ ɪɨɡɪɿɡɚɥɢ ɜɡɞɨɜɠ ɿ ɡɚɦɿɪɹɥɢ 
ɬɨɜɳɢɧɭ ɲɤɿɪɤɢ ɜ ɬɪɶɨɯ ɦɿɫɰɹɯ: ɛɿɥɹ ɩɥɨɞɨɧɿɠɤɢ, ɜ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɩɥɨɞɭ ɬɚ ɭ ɦɿɫɰɿ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɜɿɬɤɨɜɨɝɨ ɥɨɠɚ. 

Ⱦɟɹɤɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɨɞɚɧɨ ɧɚ ɪɢɫ. 1, 2. 
 

 
 

Ɋɢɫ.1. Ɂɚɥɟɠɧɿɫɬɶ ɬɨɜɳɢɧɢ ɲɤɿɪɤɢ ɝɚɪɛɭɡɚ ɜɿɞ ɞɿɚɦɟɬɪɚ ɞɥɹ ɫɨɪɬɭ ɍɤɪɚʀɧɫɶɤɢɣ ɛɚɝɚɬɨɩɥɿɞɧɢɣ ɡɨɧɿ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɜɿɬɤɨɜɨɝɨ ɥɨɠɚ 

 
 

 
 

Ɋɢɫ.2. Ɂɚɥɟɠɧɿɫɬɶ ɬɨɜɳɢɧɢ ɲɤɿɪɤɢ ɝɚɪɛɭɡɚ ɜɿɞ ɞɿɚɦɟɬɪɚ ɞɥɹ ɫɨɪɬɭ ɍɤɪɚʀɧɫɶɤɢɣ ɛɚɝɚɬɨɩɥɿɞɧɢɣ ɜ ɡɨɧɿ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɥɨɞɨɧɿɠɤɢ 

 
Ɉɬɪɢɦɚɧɨ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɪɨɡɤɪɢɜɚɸɬɶ ɜɡɚєɦɨɡɜ’ɹɡɨɤ ɦɿɠ ɩɚɪɚɦɟɬɪɚɦɢ: ɞɿɚɦɟɬɪ ɩɥɨɞɭ ɬɚ 

ɬɨɜɳɢɧɚ ɲɤɿɪɤɢ ɝɚɪɛɭɡɚ. 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ɂɚ ɤɨɟɮɿɰɿєɧɬɨɦ ɪɚɧɞɨɦɟɡɚɰɿʀ 𝑅2, ɹɤɢɣ є ɛɥɢɡɶɤɢɦ ɞɨ ɨɞɢɧɢɰɿ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, 
ɳɨ ɚɩɪɨɤɫɢɦɚɰɿɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ є ɞɨɫɬɨɜɿɪɧɨɸ. 

Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɬɨɜɳɢɧɚ ɲɤɿɪɤɢ ɝɚɪɛɭɡɚ ɡɦɿɧɸєɬɶɫɹ ɩɨ ɜɢɫɨɬɿ ɩɥɨɞɭ ɬɚ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɿɚɦɟɬɪɭ ɬɚ ɦɿɫɰɹ ɡɚɦɿɪɭ.  

ȱɧɬɟɪɜɚɥ ɡɧɚɱɟɧɶ ɬɨɜɳɢɧɢ ɲɤɿɪɤɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɨɪɬɭ. ɇɚɣɛɿɥɶɲɚ ɬɨɜɳɢɧɚ ɲɤɿɪɤɢ 
ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ ɭ ɡɨɧɿ ɩɥɨɞɨɧɿɠɤɢ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ є ɩɿɞɫɬɚɜɨɸ ɞɥɹ ɧɚɫɬɭɩɧɢɯ ɬɜɟɪɞɠɟɧɶ: 
1) ɦɿɰɧɿɫɬɶ ɲɤɿɪɤɢ ɡɦɿɧɸєɬɶɫɹ ɩɨ ɜɢɫɨɬɿ ɩɥɨɞɭ; 
2) ɳɿɥɶɧɿɫɬɶ ɲɤɿɪɤɢ є ɧɟɪɿɜɧɨɦɿɪɧɨɸ ɩɨ ɜɢɫɨɬɿ ɩɥɨɞɭ. ɐɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ, ɩɪɢɜɨɞɢɬɶ 

ɞɨ ɬɨɝɨ, ɳɨ ɡɭɫɢɥɥɹ, ɩɨɬɪɿɛɧɿ ɞɥɹ ɪɭɣɧɭɜɚɧɧɹ ɲɤɿɪɤɢ, ɬɟɠ ɛɭɞɭɬɶ ɡɦɿɧɧɨɸ ɜɟɥɢɱɢɧɨɸ, ɳɨ 
ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɤɢ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ ɦɚɲɢɧ ɞɥɹ ɩɟɪɜɢɧɧɨʀ ɨɛɪɨɛɤɢ 
ɝɚɪɛɭɡɚ, ɡɨɤɪɟɦɚ ɦɚɲɢɧ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɥɨɞɿɜ ɜɿɞ ɲɤɿɪɤɢ. 

 
1. Ⱥɛɟɡɢɧ ȼ.Ƚ. Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɨɞɨɜ ɛɚɯɱɟɜɵɯ ɤɭɥɶɬɭɪ/ȼ.Ƚ. Ⱥɛɟɡɢɧ, Ɇ.ɇ. 
ɒɚɩɪɨɜ//Ⱦɨɫɬɢɠɟɧɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ȺɉɄ. – 2005. № 5 – ɋ. 39 – 41. 

2. ɋɬɚɬɢɫɬɢɱɧɢɣ ɛɸɥɟɬɟɧɶ «Ɂɛɢɪɚɧɧɹ ɜɪɨɠɚɸ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ» // Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ 
ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: URL:http//www.ukrstat.gov.ua  
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ɍȾɄ 625.08 
 

ɍɋɌȺɇɈȼɄȺ ȾɅə ȼɌɈɊɂɇɇɈȲ ɉȿɊȿɊɈȻɄɂ ȺɋɎȺɅɖɌɈȻȿɌɈɇɇɈȲ 
ɋɍɆȱɒȱ 

 

INSTALLATION FOR THE SECONDARY PROCESSING OF ASPHALT MIX 
 

Ɇɟɞɜɿɞь ɋɟɪɝɿɣ, Ʉɢɪɱɭɤ Ɇɢɤɨɥɚ 
Ʉɨɧɞɪɚɬɸɤ Ɇɢɤɨɥɚ* 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

* Ɋɿɜɧɟɧɫɶɤɟ ɲɥɹɯɨɜɨ-ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ ɭɩɪɚɜɥɿɧɧɹ, 
ɜɭɥ. Ⱦɚɧɢɥɚ  Ƚɚɥɢɰɶɤɨɝɨ, 25, ɦ. Ɋɿɜɧɟ, 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. 

 

ȼ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɚ ɚɜɬɨɦɨɛɿɥɶɧɶɧɢɯ ɞɨɪɨɝɚɯ ɜɢɧɢɤɚɸɬɶ ɞɟɮɟɤɬɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɢɬɬɹ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɛɟɡɩɟɤɭ ɪɭɯɭ. Ɉɫɨɛɥɢɜɨ ɰɟ 
ɜɿɞɱɭɜɚєɬɶɫɹ ɭ ɜɟɫɧɹɧɢɣ ɩɟɪɿɨɞ ɩɿɫɥɹ ɬɚɧɟɧɧɹ ɫɧɿɝɨɜɨɝɨ ɬɚ ɥɶɨɞɹɧɨɝɨ ɩɨɤɪɢɬɬɹ, 

ȼ ɬɚɤɢɯ ɜɢɩɚɞɤɚɯ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ є ɹɦɤɨɜɢɣ ɪɟɦɨɧɬ, ɳɨ ɞɨɡɜɨɥɹє ɥɿɤɜɿɞɭɜɚɬɢ 
ɜɤɚɡɚɧɿ ɞɟɮɟɤɬɢ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɝɚɪɹɱɭ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɭ ɫɭɦɿɲ ɜɿɞɩɨɜɿɞɧɨɝɨ ɫɤɥɚɞɭ.  
ȼɪɚɯɨɜɭɸɱɢ,ɳɨ ɜ ɬɚɤɢɣ ɩɟɪɿɨɞ ɚɫɮɚɥɶɬɧɿ ɡɚɜɨɞɢ ɳɟ ɧɟ ɩɪɚɰɸɸɬɶ, ɪɟɤɨɦɟɧɞɭєɬɶɫɹ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɬɟɯɧɨɥɨɝɿɸ ɪɟɰɢɤɥɿɧɝɭ- ɜɬɨɪɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɭ ɜɢɝɥɹɞɿ ɧɟɜɟɥɢɤɢɯ ɲɦɚɬɤɿɜ ɚɛɨ ɩɪɨɞɭɤɬɿɜ ɮɪɟɡɟɪɭɜɚɧɧɹ ɲɥɹɯɨɦ ɣɨɝɨ ɪɨɡɿɝɪɿɜɚɧɧɹ ɿ 
ɪɟɬɟɥɶɧɨɝɨ ɩɟɪɟɦɿɲɭɜɚɧɧɹ ɜ ɫɩɟɰɿɚɥɶɧɿɣ ɩɪɢɱɿɩɧɿɣ ɚɛɨ ɫɚɦɨɯɿɞɧɿɣ ɦɚɲɢɧɿ-ɪɟɰɢɤɥɟɪɿ. 

 Ɋɟɰɢɤɥɟɪɢ ɜ ɞɨɪɨɠɧɿɣ ɝɚɥɭɡɿ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɩɢɬɨɦ ɩɨ ɧɚɫɬɭɩɧɢɯ ɩɪɢɱɢɧɚɯ: 
- ɩɪɨɰɟɫ ɞɟɲɟɜɲɢɣ, ɧɿɠ ɡɚɤɭɩɤɚ ɧɨɜɨɝɨ ɚɫɮɚɥɶɬɭ ɬɚ ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ; 
 -ɩɟɪɟɪɨɛɥɹєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɧɟ ɞɨɪɨɠɧє ɩɨɤɪɢɬɬɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɦɿɫɰɿ       

ɪɟɦɨɧɬɭ,ɡɧɹɬɢɣ ɚɫɮɚɥɶɬ ɧɟ ɩɨɬɪɟɛɭє ɭɬɢɥɿɡɚɰɿʀ; 
ȼ ɤɪɚʀɧɚɯ, ɞɟ ɡɚɩɚɫɢ ɫɢɪɨɜɢɧɢ ɨɛɦɟɠɟɧɿ, 90% ɚɫɮɚɥɶɬɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɜɬɨɪɧɨ. ȼ 

ɋɒȺ ɚɫɮɚɥɶɬ ɧɚɣɛɿɥɶɲ ɩɟɪɟɪɨɛɥɹєɦɢɣ ɛɟɬɨɧ. Ɍɨɦɭ ɪɟɰɢɤɥɟɪɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɜ 
ɋɒȺ ɬɚ ɤɪɚʀɧɚɯ Ɂɚɯɿɞɧɨʀ Єɜɪɨɩɢ. ȼɫɟ ɛɿɥɶɲɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɜɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɰɢɤɥɟɪɿɜ 
ɜ ɍɤɪɚʀɧɿ. 

ȼɢɝɨɬɨɜɥɹɸɬɶɫɹ ɬɚɤɿ ɭɫɬɚɧɨɜɤɢ ɜ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧɚɯ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɜ ɍɤɪɚʀɧɿ ɧɚ ȼȺɌ 
Ʉɪɟɞɦɚɲ. 

Ɍɢɩɨɜɚ ɤɨɧɫɬɪɭɤɰɿɹ ɪɟɰɢɤɥɟɪɚ ɜɤɥɸɱɚє ɛɚɪɚɛɚɧ, ɜ ɹɤɢɣ ɡɚɫɢɩɚєɬɶɫɹ ɫɬɚɪɢɣ ɚɫɮɚɥɶɬ, 
ɧɚɝɪɿɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ, ɞɜɢɝɭɧ ɞɥɹ ɩɪɢɜɨɞɭ ɛɚɪɚɛɚɧɚ ɚɛɨ ɡɦɿɲɭɸɱɨɝɨ ɜɚɥɚ (ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɫɩɨɫɨɛɭ ɩɟɪɟɦɿɲɭɜɚɧɧɹ), ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɸ ɧɚɝɪɿɜɭ ɫɭɦɿɲɿ. ȼɫɟ ɰɟ ɨɛɥɚɞɧɚɧɧɹ ɦɨɧɬɭєɬɶɫɹ ɧɚ 
ɨɞɧɨ- ɚɛɨ ɞɜɨɜɿɫɧɢɣ ɩɪɢɱɿɩ ɿ ɚɝɪɟɝɚɬɭєɬɶɫɹ ɤɨɥɿɫɧɢɦɢ ɬɪɚɤɬɨɪɚɦɢ ɬɢɩɭ ɘɆɁ ɚɛɨ ɆɌɁ. 

Ɂɦɿɲɭɜɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɝɪɚɜɿɬɚɰɿɣɧɢɦ ɚɛɨ ɩɪɢɦɭɫɨɜɢɦ ɫɩɨɫɨɛɨɦ. 
Ⱦɥɹ ɧɚɝɪɿɜɭ ɫɭɦɿɲɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢɫɬɪɨʀ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɧɚ ɛɟɧɡɢɧɿ ɚɛɨ ɞɢɡɟɥɶɧɨɦɭ 

ɩɚɥɶɧɨɦɭ ɬɚ ɨɛɥɚɞɧɚɧɿ ɫɢɫɬɟɦɨɸ ɩɨɞɚɱɿ ɩɚɥɢɜɚ, ɞɥɹ ɪɨɛɨɬɢ ɹɤɢɯ, ɜ ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɨɞɚɬɤɨɜɢɣ ɞɜɢɝɭɧ.  

ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɨɛ’єɦɭ ɡɦɿɲɭɸɱɨɝɨ ɛɚɪɚɛɚɧɚ, ɪɨɡɿɝɪɿɜ ɫɭɦɿɲɿ ɬɪɢɜɚє 20-30 ɯɜɢɥɢɧ. 
ȼɢɬɪɚɬɢ ɪɿɞɤɨɝɨ ɩɚɥɢɜɚ ɫɬɚɧɨɜɥɹɬɶ ɜɿɞ 5 ɞɨ 12 ɤɝ ɡɚ ɝɨɞɢɧɭ ɪɨɛɨɬɢ. 

ȼ Ɋɿɜɧɟɧɫɶɤɨɦɭ ɲɥɹɯɨɜɨ-ɟɤɫɩɥɭɚɬɚɰɿɣɧɨɦɭ ɭɩɪɚɜɥɿɧɧɿ ɫɩɿɥɶɧɨ ɡ ɤɚɮɟɞɪɨɸ 
Ȼɭɞɿɜɟɥɶɧɢɯ,ɞɨɪɨɠɧɿɯ,ɦɟɥɿɨɪɚɬɢɜɧɢɯ,ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɬɚ ɨɛɥɚɞɧɚɧɧɹ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɪɨɡɪɨɛɥɟɧɚ 
ɤɨɧɫɬɪɭɤɰɿɹ ɬɚ ɜɢɝɨɬɨɜɥɟɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɩɟɪɟɪɨɛɤɢ ɫɬɚɪɨʀ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ 
(ɪɟɰɢɤɥɟɪ), ɡ ɦɟɬɨɸ ʀʀ ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢ ɹɦɤɨɜɨɦɭ ɪɟɦɨɧɬɿ ɞɨɪɿɝ, ɨɫɨɛɥɢɜɨ ɜ 
ɨɫɿɧɧɶɨ-ɜɟɫɧɹɧɢɣ ɩɟɪɿɨɞ (ɞɢɜ ɪɢɫ.) . 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ɉɫɧɨɜɧɨɸ ɜɿɞɦɿɧ-
ɧɿɫɬɸ ɬɚɤɨʀ ɭɫɬɚɧɨɜɤɢ ɜɿɞ 
ɬɢɩɨɜɢɯ є ɜɢɤɨ-ɪɢɫɬɚɧɧɹ 
ɞɥɹ ɪɨɡɿɝɪɿɜɭ ɫɬɚɪɨɝɨ 
ɚɫɮɚɥɶɬɭ ɞɟɪɟ-ɜɢɧɢ ɡɚɦɿɫɬɶ 
ɛɟɧɡɢɧɭ ɚɛɨ ɞɢɡɟɥɶɧɨɝɨ 
ɩɚɥɶ-ɧɨɝɨ. 

ɍɫɬɚɧɨɜɤɚ ɦɚє ɡɦɿ-
ɲɭɸɱɢɣ ɛɚɪɚɛɚɧ ɰɢɥɿɧ-
ɞɪɢɱɧɨʀ ɮɨɪɦɢ ɜ ɫɟɪɟ-ɞɢɧɿ 
ɹɤɨɝɨ ɪɨɡɦɿɳɟɧɢɣ ɜɚɥ ɡ 
ɥɨɩɚɬɹɦɢ. ɉɪɢɜɨɞ ɜɚɥɚ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɜɿɞ ɪɨɬɨɪɧɨ-
ɩɥɚɧɟɬɚɪɧɨɝɨ ɝɿɞɪɨɞɜɢɝɭɧɚ 
ɊɉȽ-4000, ɪɨɛɨɬɭ ɹɤɨɝɨ 
ɡɚɛɟɡɩɟɱɭє ɝɿɞɪɨɫɢɫɬɟɦɚ 
ɬɪɚɧɫɩɨɪɬɭɸɱɨɝɨ ɬɪɚɤɬɨɪɚ. 

Ɂɦɿɲɭɸɱɢɣ ɛɚɪɚɛɚɧ ɪɨɡɦɿɳɟɧɢɣ ɜɫɟɪɟɞɢɧɿ ɦɟɬɚɥɟɜɨɝɨ ɤɨɠɭɯɚ, ɧɢɠɧɹ ɱɚɫɬɢɧɚ ɹɤɨɝɨ ɜɢɤɨɧɚɧɚ 
ɭ ɜɢɝɥɹɞɿ ɬɨɩɤɢ, ɞɟ ɫɩɚɥɸєɬɶɫɹ ɞɪɨɜɚ, ɩɚɥɟɬɢ, ɬɪɿɫɤɢ ɬɚ ɿɧɲɟ. Ɉɫɧɨɜɧɟ ɬɟɩɥɨ, ɳɨ ɜɢɞɿɥɹєɬɶɫɹ 
ɜɿɞ ɡɝɨɪɹɧɧɹ ɩɚɥɢɜɚ, ɧɚɝɪɿɜɚє ɛɚɪɚɛɚɧ ɡ ɫɭɦɿɲɸ ɜ ɧɢɠɧɿɣ ɱɚɫɬɢɧɿ, ɚ ɩɪɨɞɭɤɬɢ ɝɨɪɿɧɧɹ, 
ɩɪɨɯɨɞɹɱɢ ɧɚɜɤɨɥɨ ɛɚɪɚɛɚɧɚ, ɜɿɞɞɚɸɬɶ ɬɟɩɥɨ ɣɨɝɨ ɜɟɪɯɧɿɣ ɱɚɫɬɢɧɿ ɿ ɱɟɪɟɡ ɞɢɦɨɯɿɞ ɩɨɩɚɞɚɸɬɶ 
ɜ ɚɬɦɨɫɮɟɪɭ. Ⱦɥɹ ɰɶɨɝɨ ɦɿɠ ɛɚɪɚɛɚɧɨɦ ɿ ɤɨɠɭɯɨɦ є ɜɿɞɩɨɜɿɞɧɢɣ ɡɚɡɨɪ. 

Ɉɛɥɚɞɧɚɧɧɹ ɭɫɬɚɧɨɜɤɢ ɦɨɧɬɭєɬɶɫɹ ɧɚ ɨɞɧɨɜɿɫɧɨɦɭ ɩɪɢɱɿɩɿ ɿ ɚɝɪɟɝɚɬɭєɬɶɫɹ ɬɚɤɨɠ 
ɤɨɥɿɫɧɢɦ ɬɪɚɤɬɨɪɨɦ.  

ɉɿɞ ɱɚɫ ɧɚɝɪɿɜɭ ɫɭɦɿɲ ɩɟɪɿɨɞɢɱɧɨ ɩɟɪɟɦɿɲɭєɬɶɫɹ ɜɚɥɨɦ ɡ ɥɨɩɚɬɹɦɢ. 
Ɂɚɜɚɧɬɚɠɟɧɧɹ ɫɬɚɪɨɝɨ ɚɫɮɚɥɶɬɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɱɟɪɟɡ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɥɸɤ ,ɳɨ 

ɡɧɚɯɨɞɢɬɶɫɹ ɡɜɟɪɯɭ ɛɚɪɚɛɚɧɚ ,ɿ ɡɚɤɪɢɜɚєɬɶɫɹ ɤɪɢɲɤɨɸ. ȼɢɜɚɧɬɚɠɟɧɧɹ ɝɨɬɨɜɨʀ ɫɭɦɿɲɿ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɱɟɪɟɡ ɧɢɠɧɿɣ ɥɸɤ ɛɚɪɚɛɚɧɚ. Ⱦɥɹ ɤɪɚɳɨɝɨ ɜɢɜɚɧɬɚɠɟɧɧɹ ɡɦɿɲɭɸɱɢɣ ɜɚɥ 
ɨɛɟɪɬɚєɬɶɫɹ ɜ ɩɪɨɬɢɥɟɠɧɨɦɭ ɧɚɩɪɹɦɤɭ. ȼ ɰɿɥɨɦɭ, ɯɚɪɚɤɬɟɪ ɪɨɛɨɬɢ ɭɫɬɚɧɨɜɤɢ ɿɞɟɧɬɢɱɧɢɣ 
ɿɫɧɭɸɱɢɦ, ɚ ɫɤɥɚɞ ɫɭɦɿɲɿ ɜɢɛɢɪɚɸɬɶ ɡɝɿɞɧɨ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɜɢɦɨɝ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɟɪɟɜɢɧɢ,ɹɤ ɩɚɥɢɜɚ, ɡɞɟɲɟɜɥɸє ɩɪɨɰɟɫ ɩɪɢɝɨɬɭɜɚɧɧɹ ɝɚɪɹɱɨʀ ɫɭɦɿɲɿ ɜ 
ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɟɧɡɢɧɭ ɚɛɨ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɶɧɨɝɨ. Ʉɪɿɦ ɬɨɝɨ ɫɩɪɨɳɭєɬɶɫɹ 
ɤɨɧɫɬɪɭɤɰɿɹ ɭɫɬɚɧɨɜɤɢ ɡɚ ɪɚɯɭɧɨɤ ɜɿɞɫɭɬɧɨɫɬɿ ɫɩɟɰɿɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɪɨɡɿɝɪɿɜɭ. 

ɉɨɩɟɪɟɞɧɿɣ ɪɨɡɿɝɪɿɜ ɡɦɿɲɭɸɱɨɝɨ ɛɚɪɚɛɚɧɚ ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢɫɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ 
ɭɫɬɚɧɨɜɤɢ ɞɨ ɦɿɫɰɹ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ, ɳɨ ɡɦɟɧɲɭє ɱɚɫ ʀʀ ɩɿɞɝɨɬɨɜɤɢ ɞɨ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ 
(ɩɪɢɝɨɬɭɜɚɧɧɹ ɩɟɪɲɨʀ ɩɨɪɰɿʀ ɫɭɦɿɲɿ). 

Ɍɚɤɚ ɭɫɬɚɧɨɜɤɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚɫɶ ɩɪɢ ɹɦɤɨɜɨɦɭ ɪɟɦɨɧɬɿ ɞɨɪɿɝ ɭ ɦɿɫɬɿ Ɋɿɜɧɟ ɜɟɫɧɨɸ 2019 
ɪɨɤɭ. ȼ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɩɨɤɚɡɚɥɚ ɫɜɨɸ ɪɨɛɨɬɨɡɞɚɬɧɿɫɬɶ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɭɦɿɲɿ 
ɧɟɨɛɯɿɞɧɨʀ ɹɤɨɫɬɿ. ȼɟɞɟɬɶɫɹ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɫɬɚɧɨɦ ɪɟɦɨɧɬɭ ɞɿɥɹɧɨɤ, ɳɨ ɩɪɨɜɨɞɢɜɫɹ ɜɟɫɧɨɸ. 
ɇɚ ɞɚɧɢɣ ɱɚɫ ɡɚɭɜɚɠɟɧɶ ɩɨ ɹɤɨɫɬɿ ɜɢɤɨɧɚɧɢɯ ɪɨɛɿɬ ɧɟ ɜɢɹɜɥɟɧɨ. 

ɉɟɪɟɜɚɝɨɸ ɬɚɤɨʀ ɭɫɬɚɧɨɜɤɢ є: 
- ɡɦɟɧɲɭɸɬɶɫɹ ɜɢɬɪɚɬɢ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɸ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɟɪɟɜɢɧɢ ɡɚɦɿɬɶ 

ɛɟɧɡɢɧɭ ɚɛɨ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɶɧɨɝɨ,ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɞɟɲɟɜɢɬɢ ɩɪɨɰɟɫ ɹɦɤɨɜɨɝɨ ɪɟɦɨɧɬɭ; 
- ɜɿɞɫɭɬɧɿɣ ɞɨɞɚɬɤɨɜɢɣ ȾȼɁ ɞɥɹ ɩɪɢɜɨɞɭ ɡɦɿɲɭɜɚɱɚ; 
- ɫɩɪɨɳɟɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɭɫɬɚɧɨɜɤɢ ɡɚ ɪɚɯɭɧɨɤ ɜɿɞɫɭɬɧɨɫɬɿ ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɚɥɢɜɧɨɝɨ 

ɨɛɥɚɞɧɚɧɧɹ; 
- ɜɿɞɫɭɬɧɿɣ ɤɨɧɬɚɤɬ ɜɿɞɤɪɢɬɨɝɨ ɩɨɥɭɦ’ɹ ɡ ɫɭɦɿɲɸ, ɳɨ ɡɦɟɧɲɭє ɜɢɝɨɪɹɧɧɹ ɛɿɬɭɦɧɢɯ 

ɦɚɬɟɪɿɚɥɿɜ. 
1. Ʉɨɫɬɟɥɶɨɜ Ɇ.ɉ. ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɹɦɨɱɧɨɝɨ ɪɟɦɨɧɬɚ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ: 
Ʉɚɬɚɥɨɝ-ɫɩɪɚɜɨɱɧɢɤ "Ⱦɨɪɨɠɧɚɹ ɬɟɯɧɢɤɚ-2001". 
2. Ɉɫɨɛɟɧɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɪɚɛɨɬɵ ɪɟɰɢɤɥɟɪɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: URL: https://betonov.com/vidy-betona/dlya-dorog/recikler-asfaltobetona.html 
3. əɦɤɨɜɢɣ ɪɟɦɨɧɬ ɞɨɪɨɝɢ. Ɍɪɚɞɢɰɿɣɧɿ ɿ ɧɨɜɿ ɦɟɬɨɞɢ  [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: URL: 
http://www.os1.ru/article/road_equipment/2006_05_A_2006_09_29-18_11_55/ 
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ɉȱȾɁȿɆɇɂɏ ɄɈɆɍɇȱɄȺɐȱɃ 

 
ANALYSIS OF NATCH DESIGNS OF INSPECTION WELLS  

OF UNDERGROUND COMMUNICATIONS 
 

ɇɟɱɢɞɸɤ Ⱥɧɚɬɨɥɿɣ, Ƚɟɥɟɲɤɨ Ɋɨɦɚɧ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

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

underground communications. 

 

ɇɚ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɥɹɯɚɯ, ɩɿɲɨɯɿɞɧɢɯ ɡɨɧɚɯ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɨɝɥɹɞɨɜɿ ɤɨɥɨɞɹɡɿ ɞɥɹ 
ɞɨɫɬɭɩɭ ɞɨ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ, ɳɨ ɡɧɚɯɨɞɹɬɶɫɹ ɩɿɞ ɡɟɦɥɟɸ. Ⱦɥɹ ɡɪɭɱɧɨɫɬɿ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɨɝɥɹɞɨɜɿ ɤɨɥɨɞɹɡɿ ɨɛɥɚɲɬɨɜɭɸɬɶɫɹ ɫɩɟɰɿɚɥɶɧɢɦɢ ɥɸɤɚɦɢ. Ʉɨɧɫɬɪɭɤɰɿɹ ɥɸɤɿɜ 
ɜɿɞɿɝɪɚє ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɛɟɡɩɟɰɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɩɟɪɟɫɭɜɚɸɬɶɫɹ ɚɜɬɨɦɨɛɿɥɶɧɢɦɢ 
ɲɥɹɯɚɦɢ ɬɚ ɥɸɞɟɣ ɧɚ ɩɿɲɨɯɿɞɧɢɯ ɡɨɧɚɯ. Ⱥɤɬɭɚɥɶɧɢɦ ɩɢɬɚɧɧɹɦ є ɤɥɚɫɢɮɿɤɚɰɿɹ ɤɨɧɫɬɪɭɤɰɿɣ 
ɥɸɤɿɜ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ʀɯ ɧɟɞɨɥɿɤɿɜ ɬɚ ɩɟɪɟɜɚɝ. 

ɋɭɱɚɫɧɿ ɥɸɤɢ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɧɚɫɬɭɩɧɢɦ ɜɢɦɨɝɚɦ: 
- ɡɚɩɨɛɿɝɚɬɢ ɩɨɬɪɚɩɥɹɧɧɸ ɨɩɚɞɿɜ ɭ ɩɿɞɡɟɦɧɿ ɤɚɛɟɥɶɧɿ ɫɢɫɬɟɦɢ, ɫɢɫɬɟɦɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, 

ɮɟɤɚɥɶɧɨɝɨ ɜɿɞɜɟɞɟɧɧɹ ɚɛɨ, ɧɚɜɩɚɤɢ, ɫɩɪɢɹɬɢ ɜɿɞɜɟɞɟɧɧɸ ɞɨɳɨɜɨʀ ɤɚɧɚɥɿɡɚɰɿʀ; 
- ɜɿɞɤɪɢɜɚɬɢ ɞɨɫɬɭɩ ɞɨ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɬɚ ɫɩɪɢɹɬɢ ɩɪɨɜɟɞɟɧɧɸ ɪɟɦɨɧɬɧɢɯ ɬɚ 

ɨɝɥɹɞɨɜɢɯ ɪɨɛɿɬ; 
- ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɛɟɡɩɟɤɭ ɩɿɲɨɯɿɞɧɨɝɨ ɬɚ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɪɭɯɭ; 
- ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɚɞɿɣɧɢɣ ɡɚɯɢɫɬ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɜɿɞ ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ 

ɩɪɨɧɢɤɧɟɧɧɹ. 
ɉɪɢɡɧɚɱɟɧɧɹ ɥɸɤɿɜ ɜɩɥɢɜɚє ɧɚ ʀɯ ɤɨɧɫɬɪɭɤɰɿɸ. 
Ɂɚ ɬɢɩɨɦ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɪɨɡɪɿɡɧɹɸɬɶ ɥɸɤɢ:  
- ɩɨɛɭɬɨɜɨʀ ɿ ɜɢɪɨɛɧɢɱɨʀ ɤɚɧɚɥɿɡɚɰɿʀ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ – Ʉ, 

ɚɥɟ ɫɬɚɪɿɲɿ ɥɸɤɢ ɦɨɠɭɬɶ ɛɭɬɢ ɛɟɡ ɩɨɡɧɚɱɟɧɧɹ ɧɚ ɤɪɢɲɰɿ);  
- ɤɚɛɟɥɶɧɨʀ ɤɚɧɚɥɿɡɚɰɿʀ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ ɆɄɆ, ɆɌɆ, 

ɦɨɠɭɬɶ ɡɭɫɬɪɿɱɚɬɢɫɹ ɫɬɚɪɿ ɩɨɡɧɚɱɟɧɧɹ: ȽɌɋ – ɦɿɫɶɤɚ ɬɟɥɟɮɨɧɧɚ ɦɟɪɟɠɚ;  
ɆɌ – ɦɿɠɦɿɫɶɤɢɣ ɬɟɥɟɮɨɧ; Ʉ – ɤɚɛɟɥɶ; Ɍ ɚɛɨ Ɍɋ – ɬɟɥɟɮɨɧ, ɬɟɥɟɮɨɧɧɢɣ ɡɜ'ɹɡɨɤ,); 

- ɜɨɞɨɩɪɨɜɿɞɧɨʀ ɦɟɪɟɠɿ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ ȼ, ɦɨɠɭɬɶ 
ɡɭɫɬɪɿɱɚɬɢɫɹ ɫɬɚɪɿ ɩɨɡɧɚɱɟɧɧɹ – ȼ, ȼȾ, Ƚȼ,); 

- ɝɚɡɨɩɪɨɜɿɞɧɨʀ ɦɟɪɟɠɿ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ ȽɆ, ɫɬɚɪɿ 
ɩɨɡɧɚɱɟɧɧɹ – Ƚ, ɥɸɤɢ ɠɨɜɬɨɝɨ ɤɨɥɶɨɪɭ); 

- ɬɟɩɥɨɩɪɨɜɿɞɧɨʀ ɦɟɪɟɠɿ (ɦɨɠɥɢɜɟ ɩɨɡɧɚɱɟɧɧɹ Ɍɋ);  
- ɩɨɠɟɠɧɿ ɝɿɞɪɚɧɬɢ ɩɿɞɡɟɦɧɿ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ Ƚ ɦɨɠɭɬɶ 

ɡɭɫɬɪɿɱɚɬɢɫɹ Ƚ, ɉȽ, ɬɚ ɡɚɛɚɪɜɥɟɧɿ ɭ ɱɟɪɜɨɧɢɣ ɤɨɥɿɪ); 
- ɞɨɳɨɜɚ ɤɚɧɚɥɿɡɚɰɿɹ (ȾɋɌɍ Ȼ ȼ.2.5-26:2005 ɩɟɪɟɞɛɚɱɟɧɨ ɩɨɡɧɚɱɟɧɧɹ Ⱦ). 
Ʌɸɤɢ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ ɦɚɸɬɶ ɧɚɫɬɭɩɧɟ ɩɨɡɧɚɱɟɧɧɹ ɭ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɧɨɦɿɧɚɥɶɧɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɥɸɤ (ɭ ɞɭɠɤɚ ɡɚɡɧɚɱɟɧɚ ɧɚɡɜɚ ɡɝɿɞɧɨ ɡ єɜɪɨɩɟɣɫɶɤɢɦ ɫɬɚɧɞɚɪɬɨɦ EN-124, 
ɰɢɮɪɚ ɩɨɡɧɚɱɚє ɧɨɦɿɧɚɥɶɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɤɇ): ɅɆ (Ⱥ15) – ɥɟɝɤɢɣ ɦɚɥɨɝɚɛɚɪɢɬɧɢɣ ɥɸɤ; Ʌ 
(Ⱥ15) – ɥɟɝɤɢɣ ɥɸɤ; ɋ (ȼ125) – ɫɟɪɟɞɧɿɣ ɥɸɤ; Ɍ (ɋ250) – ɜɚɠɤɢɣ ɥɸɤ;  
ɌɆ (D400) – ɜɚɠɤɢɣ ɦɚɝɿɫɬɪɚɥɶɧɢɣ ɥɸɤ; ɋɌ (ȿ600) ɧɚɞɜɚɠɤɢɣ ɥɸɤ; Ɋ – ɪɟɦɨɧɬɧɚ ɜɫɬɚɜɤɚ. 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɍ ɬɚɛɥɢɰɿ 1 ɩɪɢɜɟɞɟɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɜɢɛɨɪɭ ɥɸɤɿɜ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ ɭ ɡɚɥɟɠɧɨɫɬɿ 
ɜɿɞ ʀɯ ɦɿɫɰɹ ɜɫɬɚɧɨɜɥɟɧɧɹ. 

Ɍɚɛɥɢɰɹ 1 
Ɋɟɤɨɦɟɧɞɨɜɚɧɟ ɦɿɫɰɟ ɜɫɬɚɧɨɜɥɟɧɧɹ ɥɸɤɿɜ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ 

Ɍɢɩ ɩɨɡɧɚɱɟɧɧɹ ɡɚ 
EN 124 

Ɇɚɫɚ ɡɚɝɚɥɶɧɚ ɞɨɜɿɞɤɨɜɚ, 
ɤɝ 

Ɋɟɤɨɦɟɧɞɨɜɚɧɟ ɦɿɫɰɟ ɜɫɬɚɧɨɜɥɟɧɧɹ 

ɅɆ (Ⱥ15) 45 Ɂɨɧɚ ɡɟɥɟɧɢɯ ɧɚɫɚɞɠɟɧɶ, ɩɿɲɨɯɿɞɧɚ ɡɨɧɚ 
Ʌ (Ⱥ15) 60 

ɋ (ȼ125) 95 
Ⱥɜɬɨɫɬɨɹɧɤɢ, ɬɪɨɬɭɚɪɢ ɿ ɩɪɨʀɠɞɠɚ ɱɚɫɬɢɧɚ ɦɿɫɶɤɢɯ 
ɩɚɪɤɿɜ 

Ɍ (ɋ250) 120 Ɇɿɫɶɤɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɞɨɪɨɝɢ ɡ ɿɧɬɟɧɫɢɜɧɢɦ ɪɭɯɨɦ 
ɌɆ (D400) 140 Ɇɚɝɿɫɬɪɚɥɶɧɿ ɞɨɪɨɝɢ 
ɋɌ (ȿ600) 155 Ɂɨɧɢ ɜɢɫɨɤɢɯ ɧɚɜɚɧɬɚɠɟɧɶ (ɚɟɪɨɞɪɨɦɢ, ɞɨɤɢ) 

Ɋ 35 
Ʉɨɪɩɭɫɢ ɥɸɤɿɜ ɬɢɩɿɜ ɋ (ȼ125) ɿ Ɍ (ɋ250) ɩɪɢ 
ɪɟɦɨɧɬɧɢɯ ɪɨɛɨɬɚɯ ɧɚ ɞɨɪɨɝɚɯ (ɩɪɢ ɧɚɪɨɳɭɜɚɧɧɿ 
ɜɢɫɨɬɢ ɞɨɪɨɠɧɶɨɝɨ ɩɨɥɨɬɧɚ) 

 
Ɂɚ ɜɢɤɨɧɚɧɧɹɦ ɥɸɤɢ ɩɿɞɪɨɡɞɿɥɹɸɬɶ: 
- ɡɚɝɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ; 
- ɿɡ ɡɚɩɿɪɧɢɦ ɡɚɦɤɨɜɢɦ ɩɪɢɫɬɪɨєɦ ɧɚ ɧɢɯ; 
- ɿɡ ɩɪɢɫɬɪɨєɦ ɞɥɹ ɩɿɞɣɨɦɭ ɤɪɢɲɤɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɝɨ 

ɦɟɯɚɧɿɡɦɭ; 
- ɡ ɩɨɫɢɥɟɧɢɦ ɡɚɤɥɚɞɟɧɧɹɦ ɤɨɪɩɭɫɚ ɚɧɤɟɪɧɢɦɢ ɛɨɥɬɚɦɢ ɚɛɨ ɫɩɟɰɿɚɥɶɧɢɦɢ 

ɩɪɢɥɢɜɤɚɦɢ ɧɚ ɤɨɪɩɭɫɿ; 
- ɿɡ ɤɪɢɲɤɨɸ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɜɨɯ ɱɚɫɬɢɧ; 
- ɿɡ ɤɪɢɲɤɨɸ, ɹɤɚ ɲɚɪɧɿɪɧɨ ɩɪɢɤɪɿɩɥɟɧɚ ɞɨ ɤɨɪɩɭɫɚ. 
Ɂɚ ɮɨɪɦɨɸ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɥɸɤɢ ɦɨɠɭɬɶ ɛɭɬɢ: ɤɪɭɝɥɿ, ɩɪɹɦɨɤɭɬɧɿ, ɨɜɚɥɶɧɿ. 
Ɂɚ ɮɨɪɦɨɸ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ: ɩɥɨɫɤɿ, ɨɩɭɤɥɿ ɞɨɝɨɪɢ. 
Ɂɚ ɤɪɿɩɥɟɧɧɹɦ ɞɨ ɤɨɪɩɭɫɚ: ɲɚɪɧɿɪɧɿ; ɫɬɚɬɢɱɧɨ-ɜɿɥɶɧɿ. 
Ʌɸɤɢ ɜɢɝɨɬɨɜɥɹɸɬɶ ɡ: ɱɚɜɭɧɭ ɚɛɨ ɦɟɬɚɥɭ; ɩɥɚɫɬɢɤɭ; ɤɨɦɩɨɡɢɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ; ɩɨɥɿɦɟɪɧɨ-

ɤɨɦɩɨɡɢɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. 
ɇɚɣɛɿɥɶɲɟ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɨɬɪɢɦɚɥɢ ɱɚɜɭɧɧɿ ɥɸɤɢ ɤɪɭɝɥɨʀ ɮɨɪɦɢ. ȼɨɧɢ ɩɪɨɫɬɿ ɡɚ 

ɤɨɧɫɬɪɭɤɰɿєɸ, ɦɿɰɧɿ, ɧɚɞɿɣɧɿ, ɞɨɜɝɨɜɿɱɧɿ, ɫɬɿɣɤɿ ɞɨ ɜɩɥɢɜɭ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ʉɪɭɝɥɚ 
ɤɪɢɲɤɚ ɥɸɤɚ ɧɟ ɦɨɠɟ ɜɩɚɫɬɢ (ɩɪɨɜɚɥɢɬɢɫɹ) ɭ ɤɨɥɨɞɹɡɶ. Ɍɚɤɚ ɮɨɪɦɚ ɟɤɨɧɨɦɿɱɧɚ ɭ 
ɜɢɝɨɬɨɜɥɟɧɧɿ, ɞɥɹ ʀʀ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɟɧɲɟ ɦɚɬɟɪɿɚɥɭ ɧɚ ɤɨɪɢɫɧɭ ɩɥɨɳɭ 
ɜɢɪɨɛɭ. ȼɢɪɨɛɧɢɰɬɜɨ ɬɚɤɢɯ ɤɪɢɲɨɤ ɬɟɯɧɨɥɨɝɿɱɧɟ. 

ɉɪɨɬɟ ɤɪɢɲɤɢ ɱɚɜɭɧɧɢɯ ɥɸɤɿɜ ɞɨɫɢɬɶ ɱɚɫɬɨ ɫɬɚɸɬɶ ɨɛ’єɤɬɨɦ ɪɨɡɤɪɚɞɚɧɧɹ. ȼɢɫɬɭɩɢ 
ɤɪɢɲɤɢ ɥɸɤɚ (ɹɤ ɩɪɚɜɢɥɨ, ʀɯ є ɱɨɬɢɪɢ ɚɛɨ ɞɜɚ) ɩɿɞ ɞɿєɸ ɧɚɜɚɧɬɚɠɟɧɶ ɦɚɸɬɶ ɫɯɢɥɶɧɿɫɬɶ 
ɜɿɞɥɚɦɭɜɚɬɢɫɶ ɜɿɞ ɤɪɭɝɥɨɝɨ ɩɟɪɢɦɟɬɪɭ ɤɪɢɲɤɢ. 

ȼɢɫɧɨɜɨɤ. ɇɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɞɥɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ є ɱɚɜɭɧɧɿ ɤɪɢɲɤɢ ɤɪɭɝɥɨʀ 
ɮɨɪɦɢ, ɩɥɨɫɤɿ ɭ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɪɿɡɿ. 
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ɉȱȾɁȿɆɇɂɏ ɄɈɆɍɇȱɄȺɐȱɃ ȺȼɌɈɆɈȻȱɅɖɇɂɏ ɒɅəɏȱȼ 

 
IMPROVEMENT OF THE DESIGN OF THE MANHOLE TOPS FOR THE INSPECTION WELLS 

OF UNDERGROUND COMMUNICATIONS OF HIGHWAYS 
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ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

Advanced design gully tops and manhole tops for vehicular and pedestrian areas. 

 

ɉɿɞɡɟɦɧɿ ɿɧɠɟɧɟɪɧɿ ɦɿɫɶɤɿ ɤɨɦɭɧɿɤɚɰɿʀ: ɬɟɩɥɨɜɿ, ɝɚɡɨɜɿ ɿ ɤɚɛɟɥɶɧɿ ɦɟɪɟɠɿ, ɜɨɞɨɩɪɨɜɿɞ, 
ɤɚɧɚɥɿɡɚɰɿɹ, ɚ ɬɚɤɨɠ ɞɨɳɨɩɪɢɣɦɚɱɿ ɡɥɢɜɧɨʀ ɤɚɧɚɥɿɡɚɰɿʀ, ɹɤɿ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɩɿɞ ɚɜɬɨɲɥɹɯɚɦɢ, 
ɩɿɲɨɯɿɞɧɢɦɢ ɡɨɧɚɦɢ, ɡɨɧɚɦɢ ɡɟɥɟɧɢɯ ɧɚɫɚɞɠɟɧɶ ɨɛɥɚɞɧɭɸɬɶɫɹ ɨɝɥɹɞɨɜɢɦɢ ɤɨɥɨɞɹɡɹɦɢ. 
Ƚɨɪɥɨɜɢɧɢ ɰɢɯ ɤɨɥɨɞɹɡɿɜ ɡɚɤɪɢɜɚɸɬɶɫɹ ɦɟɬɚɥɟɜɢɦɢ ɥɸɤɚɦɢ ɡ ɤɪɢɲɤɚɦɢ. 

Ⱦɨ ɫɤɥɚɞɭ ɥɸɤɚ ɜɯɨɞɢɬɶ ɱɚɫɬɨ ɞɟɤɨɪɨɜɚɧɚ ɦɚɥɸɧɤɨɦ ɤɪɢɲɤɚ – ɜɟɪɯɧɹ ɨɤɪɭɝɥɚ ɱɚɫɬɢɧɚ 
ɥɸɤɚ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɬɚ ɨɫɧɨɜɚ, ɜ ɩɚɡɢ ɹɤɨʀ ɳɿɥɶɧɨ ɡɚɯɨɞɢɬɶ ɤɪɢɲɤɚ. Ʉɪɢɲɤɢ 
ɤɚɧɚɥɿɡɚɰɿɣɧɢɯ ɥɸɤɿɜ ɡɚɡɜɢɱɚɣ ɜɢɝɨɬɨɜɥɹɸɬɶ ɿɡ ɱɚɜɭɧɭ ɭ ɜɢɝɥɹɞɿ ɧɟɫɭɱɨʀ ɩɥɨɫɤɨʀ ɚɛɨ 
ɫɮɟɪɢɱɧɨʀ ɨɛɨɥɨɧɤɢ. ȼɚɠɚɬɶ ɤɪɢɲɤɢ ɜɿɞ 95 ɞɨ 155 ɤɝ ɿ ɛɿɥɶɲɟ, ɳɨɛ ɜɨɧɢ ɧɟ ɦɨɝɥɢ ɛɭɬɢ ɡɪɭɲɟɧɿ 
ɡ ɥɸɤɚ ɧɚɜɿɬɶ ɩɪɢ ɫɢɥɶɧɨɦɭ ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɪɭɫɿ. ɇɨɦɿɧɚɥɶɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɫɬɚɧɨɜɢɬɶ 
125…600 ɤɇ.  

Ɉɫɧɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ ɱɚɜɭɧɧɢɯ ɤɪɢɲɨɤ є ʀɯ ɜɢɫɨɤɚ ɜɚɪɬɿɫɬɶ, ɦɨɠɥɢɜɿɫɬɶ ʀɯɧɶɨʀ ɤɪɚɞɿɠɤɢ 
ɧɚ ɦɟɬɚɥɨɥɨɦ, ɨɛɥɚɦɭɜɚɧɧɹ ɩɪɢɡɦɚɬɢɱɧɢɯ ɜɢɫɬɭɩɿɜ (ʀɯ ɡɚɡɜɢɱɚɣ є ɱɨɬɢɪɢ ɚɛɨ ɞɜɚ) ɩɿɞ ɞɿєɸ 
ɡɧɚɱɧɢɯ ɜɿɛɪɚɰɿɣɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. 

 Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɤɪɢɲɤɢ ɥɸɤɚ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ 
ɧɚɞɿɣɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ, ɹɤɚ ɡɚɛɟɡɩɟɱɢɬɶ ʀʀ ɛɟɡɩɟɱɧɭ ɟɤɫɩɥɭɚɬɚɰɿɸ. 

 Ⱦɨ ɤɨɧɫɬɪɭɤɰɿʀ ɤɪɢɲɤɢ ɥɸɤɚ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɧɟɡɚɥɟɠɧɨ ɜɿɞ 
ʀɯ ɬɢɩɭ ɿ ɩɪɢɡɧɚɱɟɧɧɹ ɫɬɚɜɥɹɬɶɫɹ ɡɚɝɚɥɶɧɿ ɨɛɨɜ’ɹɡɤɨɜɿ ɬɟɯɧɿɱɧɿ ɜɢɦɨɝɢ: 

- ɡɚɩɨɛɿɝɚɧɧɹ ɩɨɬɪɚɩɥɹɧɧɸ ɨɩɚɞɿɜ ɭ ɩɿɞɡɟɦɧɿ ɤɚɛɟɥɶɧɿ ɫɢɫɬɟɦɢ, ɫɢɫɬɟɦɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, 
ɮɟɤɚɥɶɧɨɝɨ ɜɿɞɜɟɞɟɧɧɹ ɚɛɨ, ɧɚɜɩɚɤɢ, ɫɩɪɢɹɬɢ ɜɿɞɜɟɞɟɧɧɸ ɞɨɳɨɜɨʀ ɤɚɧɚɥɿɡɚɰɿʀ; 

- ɜɿɞɤɪɢɜɚɧɧɹ ɞɨɫɬɭɩɭ ɞɨ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɬɚ ɫɩɪɢɹɧɧɹ ɩɪɨɜɟɞɟɧɧɸ ɪɟɦɨɧɬɧɢɯ ɬɚ 
ɨɝɥɹɞɨɜɢɯ ɪɨɛɿɬ; 

- ɡɚɛɟɡɩɟɱɭɜɚɧɧɹ ɛɟɡɩɟɤɢ ɩɿɲɨɯɿɞɧɨɝɨ ɬɚ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɪɭɯɭ; 
- ɡɚɛɟɡɩɟɱɭɜɚɧɧɹ ɧɚɞɿɣɧɨɝɨ ɡɚɯɢɫɬɭ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ ɜɿɞ ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ 

ɩɪɨɧɢɤɧɟɧɧɹ. 
Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɛɿɥɶɲɨɫɬɿ ɜɢɦɨɝ ɬɨɝɨ, ɳɨɛ ɩɪɨʀɠɞɠɚɸɱɢɣ ɬɪɚɧɫɩɨɪɬ ɧɟ ɜɢɛɢɜ ɤɪɢɲɤɭ ɡ 

ɥɸɤɚ, ɚ ɬɚɤɨɠ ɳɨɛ ɩɨɡɛɚɜɢɬɢ ɫɬɨɪɨɧɧɿɯ ɨɫɿɛ ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɤɚɛɟɥɿɜ ɬɚ ɿɧɲɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ ɜ ɩɿɞɡɟɦɧɢɯ ɫɩɨɪɭɞɚɯ, ɥɸɤɢ ɦɨɠɧɚ ɨɛɥɚɞɧɚɬɢ ɫɩɟɰɿɚɥɶɧɢɦɢ ɡɚɦɤɚɦɢ ɿ ɡɚɩɿɪɧɢɦɢ 
ɦɟɯɚɧɿɡɦɚɦɢ. Ɉɞɧɚɤ, ɬɚɤɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɜɢɪɿɲɟɧɧɹ ɭɫɤɥɚɞɧɸɸɬɶ ɤɨɧɫɬɪɭɤɰɿɸ ɬɚ ɩɪɢɡɜɨɞɹɬɶ 
ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɜɚɪɬɨɫɬɿ ɤɨɧɫɬɪɭɤɰɿʀ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ. 

ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦɢ є ɱɚɜɭɧɧɿ ɤɪɢɲɤɢ ɥɸɤɿɜ ɤɪɭɝɥɨʀ ɮɨɪɦɢ. Ȳɯ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ 
ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ 1. 

əɤ ɚɥɶɬɟɪɧɚɬɢɜɭ ɱɚɜɭɧɧɢɦ ɥɸɤɚɦ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɥɿɦɟɪɧɿ, ɩɨɥɿɦɟɪɧɨ-ɤɨɦɩɨɡɢɬɧɿ 
ɥɸɤɢ, ɛɟɬɨɧɧɿ. Ɍɚɤɿ ɥɸɤɢ ɫɬɚɸɬɶ ɩɨɩɭɥɹɪɧɢɦɢ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɫɜɨєɸ 
ɞɨɜɝɨɜɿɱɧɿɫɬɸ, ɟɤɨɥɨɝɿɱɧɿɫɬɸ (ɩɟɪɟɪɨɛɤɚ ɜɬɨɪɢɧɧɢɯ ɩɥɚɫɬɦɚɫ), ɧɢɡɶɤɨɸ ɜɚɪɬɿɫɬɸ. Ɉɞɧɚɤ 
ɥɸɤɢ ɡ ɩɥɚɫɬɦɚɫ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɜ ɡɨɧɿ ɡɟɥɟɧɢɯ ɧɚɫɚɞɠɟɧɶ, ɧɚ ɬɪɨɬɭɚɪɚɯ ɿ ɩɿɲɨɯɿɞɧɢɯ 
ɞɨɪɿɠɤɚɯ ɬɚ ɧɟɩɪɢɞɚɬɧɿ ɞɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɭ ɡɨɧɚɯ ɜɢɫɨɤɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ. 
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ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ɍɚɛɥɢɰɹ 1 

Ɉɫɧɨɜɧɿ ɩɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ ɱɚɜɭɧɧɢɯ ɥɸɤɿɜ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ 
 

ɉɟɪɟɜɚɝɢ ɇɟɞɨɥɿɤɢ 
ɋɩɪɢɣɦɚɸɬɶ ɜɟɥɢɤɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɞɨ 600 ɤɇ ȼɟɥɢɤɚ ɦɚɫɚ 
Ɍɟɪɦɿɧ ɟɤɫɩɥɭɚɬɚɰɿʀ ɞɨ 100 ɪɨɤɿɜ, ɞɨɜɝɨɜɿɱɧɿɫɬɶ ȼɢɫɨɤɚ ɜɚɪɬɿɫɬɶ  
ɋɬɿɣɤɿɫɬɶ ɞɨ ɜɩɥɢɜɭ ɯɿɦɿɱɧɢɯ ɪɟɚɝɟɧɬɿɜ, ɚɬɦɨɫɮɟɪɧɢɯ 
ɨɩɚɞɿɜ 

Ɇɨɠɥɢɜɿɫɬɶ ɜɢɧɢɤɧɟɧɧɹ ɿɫɤɪɢ 

ɋɬɿɣɤɿɫɬɶ ɞɨ ɩɟɪɟɩɚɞɭ ɬɟɦɩɟɪɚɬɭɪ ɉɿɞɞɚɸɬɶɫɹ ɪɨɡɤɪɚɞɚɧɧɸ 
 

ɇɚɣɩɨɲɢɪɟɧɿɲɚ ɤɨɧɫɬɪɭɤɰɿɹ ɤɪɢɲɤɢ ɥɸɤɚ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. 

 

 
 

Ɋɢɫ. 1. Ʉɨɧɫɬɪɭɤɰɿɹ ɤɪɢɲɤɢ ɥɸɤɚ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ: 
1 – ɤɪɢɲɤɚ; 2 – ɤɨɪɩɭɫ; 3 – ɨɩɨɪɧɚ ɩɨɜɟɪɯɧɹ ɤɨɪɩɭɫɚ 

 
ȼɪɚɯɨɜɭɸɱɢ ɿɫɧɭɸɱɿ ɤɨɧɫɬɪɭɤɰɿʀ ɤɪɢɲɨɤ ɥɸɤɿɜ ɨɝɥɹɞɨɜɢɯ ɤɨɥɨɞɹɡɿɜ, ʀɯ ɩɟɪɟɜɚɝɢ ɬɚ ɧɟɞɨɥɿɤɢ 

ɩɪɨɩɨɧɭєɦɨ ɤɨɧɫɬɪɭɤɰɿɸ ɩɪɟɞɫɬɚɜɥɟɧɭ ɧɚ ɪɢɫ. 2. 

 
Ɋɢɫ. 2. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɤɪɢɲɤɢ ɥɸɤɚ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ 

 
ȼɢɫɧɨɜɨɤ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɤɪɢɲɤɢ ɨɝɥɹɞɨɜɨɝɨ ɤɨɥɨɞɹɡɹ ɩɿɞɡɟɦɧɢɯ ɤɨɦɭɧɿɤɚɰɿɣ 

ɩɪɨɫɬɚ ɭ ɜɢɝɨɬɨɜɥɟɧɧɿ, ɜɿɞɩɨɜɿɞɚє ɜɢɦɨɝɚɦ, ɳɨ ɫɬɚɜɥɹɬɶɫɹ ɞɨ ɬɚɤɢɯ ɜɢɪɨɛɿɜ, ɬɚɤɢɦ ɱɢɧɨɦ ɦɨɠɥɢɜɚ 
ɦɨɞɟɪɧɿɡɚɰɿɹ ɤɪɢɲɨɤ ɜɫɿɯ ɬɢɩɿɜ. 
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ɨɫɧɨɜɢ ɫɬɜɨɪɟɧɧɹ): ɩɿɞɪɭɱɧɢɤ. Ɋɿɜɧɟ: ɇɍȼȽɉ, 2018. 271 ɫ. 
3. BS EN 124:2015. Gully tops and manhole tops for vehicular and pedestrian areas. Design requirements, 

type testing, marking, quality control.  

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 

 

35 

ɍȾɄ 621.87 
 
ȾɈɋɅȱȾɀȿɇɇə ɇȺȼȺɇɌȺɀȿɇɖ ȼ ɅȺɇɄȺɏ ɋɌɊȱɅɈȼɈȲ ɋɂɋɌȿɆɂ ɄɊȺɇȺ 
ɁȺ ȾɈɉɈɆɈȽɈɘ ɋɂɋɌȿɆ ȺȼɌɈɆȺɌɂɁɈȼȺɇɈȽɈ ɉɊɈȿɄɌɍȼȺɇɇə 

 
RESEARCH OF LOADS IN THE LINKS OF LEVEL LUFFING  

CRANE WITH CAD SYSTEMS 
 

ɉɚɥɚɦɚɪɱɭɤ Ⱦɦɢɬɪɨ 
 

Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɿ ɚɪɯɿɬɟɤɬɭɪɢ 

03037, ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ ɩɪ-ɬ, 31, Ʉɢʀɜ-37, ɍɤɪɚʀɧɚ 

 
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.  

 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɡɦɿɧɢ ɜɢɥɶɨɬɭ ɡɚɣɦɚє ɡɧɚɱɧɟ ɦɿɫɰɟ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ 

ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɢɯ ɤɪɚɧɿɜ ɿɡ ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɨɸ ɫɬɪɿɥɨɜɨɸ ɫɢɫɬɟɦɨɸ. ɉɪɢ ɡɦɿɧɿ ɜɢɥɶɨɬɭ 
ɫɬɪɿɥɨɜɨʀ ɜɢɧɢɤɚɸɬɶ ɡɧɚɱɧɿ ɤɨɥɢɜɚɧɧɹ ɜɚɧɬɚɠɭ. Ɋɨɡɝɨɣɞɭɜɚɧɧɹ ɜɚɧɬɚɠɭ ɫɩɪɢɱɢɧɹє 
ɜɢɧɢɤɧɟɧɧɹ ɡɧɚɱɧɢɯ ɞɢɧɚɦɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɧɚ ɟɥɟɦɟɧɬɢ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ. Ɂɛɿɥɶɲɟɧɧɹ 
ɡɧɚɤɨɡɦɿɧɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɲɜɢɞɤɨɝɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɿɜ ɤɿɧɟɦɚɬɢɱɧɢɯ ɩɚɪ 
ɬɚ ɥɚɧɨɤ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ – ɫɬɪɿɥɭ, ɯɨɛɨɬ, ɜɿɞɬɹɠɤɭ, ɦɟɯɚɧɿɡɦɢ ɩɪɢɜɨɞɭ ɬɚ ɜɪɿɜɧɨɜɚɠɟɧɧɹ.  

ȼɪɿɜɧɨɜɚɠɟɧɿ ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɿ ɫɬɪɿɥɨɜɿ ɫɢɫɬɟɦɢ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɭ 
ɩɨɪɬɚɥɶɧɢɯ ɤɪɚɧɚɯ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɜ ɿɧɬɟɧɫɢɜɧɨɦɭ ɪɟɠɢɦɿ ɬɚ ɫɬɿɫɧɟɧɢɯ ɭɦɨɜɚɯ ɩɪɨɫɬɨɪɭ. ȼ ɰɢɯ 
ɤɪɚɧɚɯ ɡɦɿɧɚ ɜɢɥɶɨɬɭ ɜɚɧɬɚɠɭ є ɪɨɛɨɱɨɸ ɬɟɯɧɨɥɨɝɿɱɧɨɸ ɨɩɟɪɚɰɿєɸ, ɹɤɚ ɦɚє ɡɧɚɱɧɢɣ ɜɩɥɢɜ ɧɚ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɤɪɚɧɚ ɜ ɰɿɥɨɦɭ [1]. 

ɇɚɣɛɿɥɶɲ ɧɚɜɚɧɬɚɠɟɧɢɦɢ ɥɚɧɤɚɦɢ ɬɚɤɢɯ ɫɬɪɿɥɨɜɢɯ ɫɢɫɬɟɦ є ɡɭɛɱɚɫɬɚ ɪɟɣɤɚ ɬɚ ɜɿɞɬɹɠɤɚ 
[2, 3]. Ɂɧɚɱɧɿ ɜɧɭɬɪɿɲɧɿ ɡɭɫɢɥɥɹ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɜ ɰɢɯ ɥɚɧɤɚɯ, ɩɪɢɡɜɨɞɹɬɶ ɞɨ ʀɯ ɱɚɫɬɨɝɨ ɜɢɯɨɞɭ 
ɡ ɥɚɞɭ, ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɥɚɧɤɚɦɢ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ.  

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɡɦɿɧɢ ɜɧɭɬɪɿɲɧɿɯ ɡɭɫɢɥɶ ɜ ɥɚɧɤɚɯ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɩɪɨɜɨɞɹɬɶ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. Ɍɚɤɿ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɭɬɶ ɩɪɨɜɨɞɢɬɢɫɹ, ɹɤ ɧɚ ɪɟɚɥɶɧɨɦɭ ɤɪɚɧɿ 
ɡ ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɨɸ ɫɬɪɿɥɨɜɨɸ ɫɢɫɬɟɦɨɸ, ɬɚɤ ɿ ɧɚ ɮɿɡɢɱɧɿɣ ɦɨɞɟɥɿ ɬɚɤɨʀ ɫɬɪɿɥɨɜɨʀ 
ɫɢɫɬɟɦɢ. ɇɚɣɱɚɫɬɿɲɟ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɧɭɬɪɿɲɧɿɯ ɡɭɫɢɥɶ ɜ ɧɟɪɨɡɪɿɡɧɢɯ ɥɚɧɤɚɯ, ɚ ɫɚɦɟ ɭ 
ɡɭɛɱɚɫɬɿɣ ɪɟɣɰɿ ɬɚ ɜɿɞɬɹɠɰɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɨɜɿɞɧɢɤɨɜɿ ɬɟɧɡɨɪɟɡɢɫɬɨɪɢ. ȼɤɚɡɚɧɿ ɡɭɫɢɥɥɹ 
ɩɨɬɪɿɛɧɨ ɜɢɦɿɪɸɜɚɬɢ ɩɪɨɬɹɝɨɦ ɜɫɶɨɝɨ ɱɚɫɭ ɡɦɿɧɢ ɜɢɥɶɨɬɭ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ. Ʉɪɿɦ ɬɨɝɨ, 
ɜɢɦɿɪɸɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ: ɩɿɞ ɱɚɫ ɪɭɯɭ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɜɿɞ ɦɿɧɿɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɧɹ 
ɜɢɥɶɨɬɭ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɚ ɧɚɜɩɚɤɢ, ɚ ɬɚɤɨɠ ɩɪɢ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɧɚɜɚɧɬɚɠɟɧɧɹ. Ⱦɥɹ 
ɨɬɪɢɦɚɧɧɹ ɩɨɜɧɨʀ ɤɚɪɬɢɧɢ ɡɦɿɧɢ ɜɧɭɬɪɿɲɧɿɯ ɡɭɫɢɥɶ, ɜɢɦɿɪɢ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɜ ɪɟɚɥɶɧɨɦɭ 
ɱɚɫɿ, ɡ ɬɚɤɨɸ ɱɚɫɬɨɬɨɸ, ɹɤɚ ɛ ɞɨɡɜɨɥɢɥɚ ɜɫɬɚɧɨɜɢɬɢ ɟɤɫɬɪɟɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɜɢɦɿɪɸɜɚɧɢɯ 
ɩɚɪɚɦɟɬɪɿɜ. 

Ɉɞɧɚɤ, ɱɚɫɬɨ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɞɨɫɥɿɞɠɟɧɶ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɧɟɦɚє ɦɨɠɥɢɜɨɫɬɿ ɩɪɨɜɟɞɟɧɧɹ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɪɟɚɥɶɧɿɣ ɦɚɲɢɧɿ ɚɛɨ ɠ ɧɚ ʀʀ ɮɿɡɢɱɧɿɣ ɦɨɞɟɥɿ. Ɍɨɞɿ, 
ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɜɢɡɧɚɱɟɧɧɹ ɡɭɫɢɥɶ ɜ ɥɚɧɤɚɯ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɩɪɨɜɨɞɢɬɢ ɜ ɫɢɫɬɟɦɚɯ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. ɉɪɢɤɥɚɞɨɦ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɦɨɠɟ ɛɭɬɢ ɩɪɨɝɪɚɦɚ 
SOLIDWORKS ɡ ɛɿɛɿɥɨɬɟɤɨɸ SimulationXpress. ɇɚ ɪɢɫ. 1 ɧɚɜɟɞɟɧɨ 3D ɦɨɞɟɥɶ ɲɚɪɧɿɪɧɨ-
ɡɱɥɟɧɨɜɚɧɨʀ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɤɪɚɧɚ, ɳɨ ɜɢɤɨɧɚɧɚ ɜ ɫɢɫɬɟɦɿ SOLIDWORKS. ȼɢɤɨɧɚɧɧɹ 
ɦɨɞɟɥɿ ɜɿɞɛɭɜɚɥɨɫɹ ɭ ɦɚɫɲɬɚɛɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɞɨ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɪɟɚɥɶɧɨɝɨ ɤɪɚɧɚ. ɉɪɢ 
ɰɶɨɦɭ ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɩɪɢɞɿɥɟɧɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɸ ɞɨɜɠɢɧ ɥɚɧɨɤ ɬɚ ʀɯ ɦɚɫ. 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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Ɋɢɫ. 1. 3D ɦɨɞɟɥɶ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɤɪɚɧɚ 

 
ɉɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɜɧɭɬɪɿɲɧɿɯ ɡɭɫɢɥɶ ɭ ɜɿɞɬɹɠɰɿ ɬɚ ɡɭɛɱɚɫɬɿɣ ɪɟɣɰɿ ɜɤɚɡɭɸɬɶɫɹ ɬɨɱɤɢ 

ɩɪɢɤɥɚɞɚɧɧɹ ɫɢɥ, ʀɯ ɡɧɚɱɟɧɧɹ ɬɚ ɧɚɩɪɹɦɤɢ. Ⱦɨ ɰɢɯ ɫɢɥ ɧɚɥɟɠɚɬɶ: ɫɢɥɢ ɬɹɠɿɧɧɹ ɥɚɧɨɤ ɬɚ 
ɜɚɧɬɚɠɭ, ɫɢɥɢ ɿɧɟɪɰɿʀ ɥɚɧɨɤ ɬɚ ɜɚɧɬɚɠɭ. Ɉɫɨɛɥɢɜɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨɝɨ ɦɟɬɨɞɭ 
ɞɨɫɥɿɞɠɟɧɧɹ є ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɛɿɥɶɲ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɞɥɹ ɪɨɛɨɬɢ ɥɚɧɨɤ 
ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɰɟ ɞɨɡɜɨɥɢɬɶ ɜɢɡɧɚɱɢɬɢ ɟɤɫɬɪɟɦɚɥɶɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɥɚɧɤɚɯ. 

ɇɟɞɨɥɿɤɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɫɩɨɫɨɛɭ ɞɨɫɥɿɞɠɟɧɧɹ є ɡɚɥɟɠɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ ɜɿɞ 
ɬɨɱɧɨɫɬɿ ɩɨɛɭɞɨɜɢ ɥɚɧɨɤ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ, ɡɨɤɪɟɦɚ ʀɯ ɩɟɪɟɪɿɡɿɜ. Ɉɞɧɚɤ, ɚɧɚɥɿɡɭɸɱɢ ɪɨɛɨɬɢ 
ɞɨɫɥɿɞɧɢɤɿɜ, ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɪɿɡɧɢɰɹ ɦɿɠ ɡɧɚɱɟɧɧɹɦɢ ɡɭɫɢɥɶ, ɳɨ ɜɢɡɧɚɱɟɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɚɬɱɢɤɿɜ ɬɚ ɡɧɚɱɟɧɧɹɦɢ, ɳɨ ɨɬɪɢɦɚɧɿ ɩɪɢ 3D ɦɨɞɟɥɸɜɚɧɧɿ ɡɧɚɯɨɞɢɬɶɫɹ ɜ 
ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ [3]. ɐɟ ɞɨɜɨɞɢɬɶ, ɳɨ ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɬɚ ɩɪɢɲɜɢɞɲɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ 
ɦɨɠɥɢɜɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨɝɨ ɫɩɨɫɨɛɭ. 

 
1. Ʌɨɜɟɣɤɿɧ ȼ. ɋ. Ɉɩɬɢɦɿɡɚɰɿɹ ɪɟɠɢɦɿɜ ɪɭɯɭ ɲɚɪɧɿɪɧɨ-ɡɱɥɟɧɨɜɚɧɨʀ ɫɬɪɿɥɨɜɨʀ ɫɢɫɬɟɦɢ ɤɪɚɧɚ : 
ɦɨɧɨɝɪɚɮɿɹ / ȼ. ɋ. Ʌɨɜɟɣɤɿɧ, Ⱦ. Ⱥ. ɉɚɥɚɦɚɪɱɭɤ. – Ʉ. : ɐɉ «Ʉɨɦɩɪɢɧɬ», 2015. – 224 ɫ. 
2. Ⱥɧɞɪɢɚɧɨɜ ȿ. ɇ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɚɝɪɭɡɤɢ ɩɨɪɬɚɥɶɧɵɯ ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɤɪɚɧɨɜ / 

ȿ. ɇ. Ⱥɧɞɪɢɚɧɨɜ // ɀɭɪɧɚɥ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜɨɞɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. – 2009. – №4. – ɋ. 9–16. 

Ȼɨɪɬɹɤɨɜ Ⱦ. ȿ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɨɪɬɚɥɶɧɵɯ 
ɤɪɚɧɨɜ / Ⱦ. ȿ. Ȼɨɪɬɹɤɨɜ, Ⱥ. ȼ. ɇɟɤɪɚɫɨɜɚ, ɋ. Ⱥ. ɋɨɤɨɥɨɜ // ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɜɟɞɨɦɨɫɬɢ 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2008. – №60. – 

ɋ. 203–211.  
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ɄȱɇȿɆȺɌɂɑɇɂɃ ɋɂɇɌȿɁ ɆȿɏȺɇȱɁɆɍ Ɂ ȼɂɄɈɊɂɋɌȺɇɇəɆ ɋɂɋɌȿɆɂ 
MATHCAD 

 
KINEMATIC SYNTHESIS OF THE MECHANISM USING THE MATHCAD SYSTEM 

 
ɉɨɯɢɥьɱɭɤ ȱɝɨɪ, ɋɚɫɸɤ Ɂɨɹ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ɋɢɧɬɟɡ ɤɿɧɟɦɚɬɢɱɧɨʀ ɫɯɟɦɢ ɦɟɯɚɧɿɡɦɭ є ɨɞɧɢɦ ɿɡ ɟɬɚɩɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ ɩɨɥɹɝɚє ɭ 

ɜɢɡɧɚɱɟɧɧɿ ɜɿɞɫɬɚɧɟɣ ɦɿɯ ɨɫɹɦɢ ɤɿɧɟɦɚɬɢɱɧɢɯ ɩɚɪ, ɹɤɿ ɛ ɡɚɞɨɜɨɥɶɧɹɥɢ ɧɚɩɟɪɟɞ ɡɚɞɚɧɢɦ 
ɭɦɨɜɚɦ: ɬɨɱɤɢ ɥɚɧɨɤ ɩɟɪɟɦɿɳɚɥɢɫɶ ɡɚ ɧɟɨɛɯɿɞɧɢɦɢ ɡɚɤɨɧɚɦɢ. ɉɪɢ ɰɶɨɦɭ ɱɚɫɬɢɧɚ ɪɨɡɦɿɪɿɜ 
ɡɚɞɚєɬɶɫɹ, ɚ ɜɫɿ ɿɧɲɿ ɪɨɡɦɿɪɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɜɢɡɧɚɱɟɧɧɿ. 

ɋɢɫɬɟɦɚ MathCAD ɞɨɫɬɚɬɧɶɨ ɞɨɫɤɨɧɚɥɢɣ ɦɚɬɟɦɚɬɢɱɧɢɣ ɿɧɫɬɪɭɦɟɧɬ, ɨɪɿєɧɬɨɜɚɧɢɣ ɧɚ 
ɤɨɪɢɫɬɭɜɚɱɿɜ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɜ ɝɚɥɭɡɿ ɬɟɯɧɿɤɢ: ɿɧɠɟɧɟɪɿɜ, ɜɢɤɥɚɞɚɱɿɜ, ɫɬɭɞɟɧɬɿɜ. ɐɹ ɫɢɫɬɟɦɚ 
ɞɨɫɢɬɶ ɩɪɨɫɬɚ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɬɚ ɥɟɝɤɚ ɭ ɜɢɜɱɟɧɧɿ.  

Ɉɫɧɨɜɧɢɦ ɦɟɬɨɞɨɦ ɤɿɧɟɦɚɬɢɱɧɨɝɨ ɫɢɧɬɟɡɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɢɫɬɟɦɢ MathCAD є ɦɟɬɨɞ 
ɩɪɨɟɤɰɿɣ. Ɂɝɿɞɧɨ ɰɶɨɝɨ ɦɟɬɨɞɭ ɜɿɞɪɿɡɤɢ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɥɚɧɤɚɦ ɦɟɯɚɧɿɡɦɭ, ɩɪɨɟɤɬɭɸɬɶ ɧɚ ɨɫɿ 
ɞɟɤɚɪɬɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ. Ⱦɨ ɨɬɪɢɦɚɧɢɯ ɪɿɜɧɹɧɶ ɞɨɛɚɜɥɹɸɬɶ ɪɿɜɧɹɧɧɹ, ɹɤɿ ɨɩɢɫɭɸɬɶ 
ɨɫɨɛɥɢɜɨɫɬɿ ɪɭɯɭ ɦɟɯɚɧɿɡɦɭ. ɋɢɫɬɟɦɭ ɨɬɪɢɦɚɧɢɯ ɪɿɜɧɹɧɶ ɪɨɡɜ’ɹɡɭɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɩɪɨɰɟɞɭɪɢ Given-Find, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɹɤɨʀ ɜɢɧɢɤɚɸɬɶ ɭɫɤɥɚɞɧɟɧɧɹ, ɹɤɿ ɩɨɜ’ɹɡɚɧɿ ɡ 
ɧɟɨɛɯɿɞɧɿɫɬɸ ɡɚɞɚɧɧɹ ɩɨɱɚɬɤɨɜɢɯ ɧɚɛɥɢɠɟɧɶ ɞɥɹ ɧɟɜɿɞɨɦɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ⱦɥɹ ɰɶɨɝɨ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɝɪɚɮɿɱɧɨɝɨ ɫɢɧɬɟɡɭ. ɍ ɥɸɛɨɦɭ ɜɢɩɚɞɤɭ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɢɧɬɟɡɭ 
ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɟɫɬɢ ɩɟɪɟɜɿɪɤɭ, ɡɨɛɪɚɡɢɜɲɢ ɥɚɧɤɢ ɭ ɜɢɝɥɹɞɿ ɥɚɦɚɧɨʀ ɥɿɧɿɣ. 

 

 
Ɋɢɫ.1. Ɋɟɡɭɥɶɬɚɬɢ ɤɿɧɟɦɚɬɢɱɧɨɝɨ ɫɢɧɬɟɡɭ ɤɨɪɨɦɢɫɥɨɜɨɝɨ ɦɟɯɚɧɿɡɦɭ 

ɚ – ɜ ɫɢɫɬɟɦɿ MathCAD; ɛ – ɜ ɫɢɫɬɟɦɿ ɄɈɆɉȺɋ 
 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɤɿɧɟɦɚɬɢɱɧɨɝɨ ɫɢɧɬɟɡɭ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɢɫɬɟɦɢ MathCAD (ɪɢɫ.1, 
ɚ) ɫɩɿɜɩɚɞɚɸɬɶ ɿɡ ɞɚɧɢɦɢ ɨɬɪɢɦɚɧɢɦɢ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɦɟɯɚɧɿɡɦɭ ɜ ɫɢɫɬɟɦɚɯ ɄɈɆɉȺɋ ɚɛɨ 
AutoCAD (ɪɢɫ.1, ɛ). 

 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ MathCAD ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ 
ɩɨ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ɉ.Ɉ. Ȼɚɪɵɲɧɢɤɨɜɚ, ȼ.ȼ. Ʉɭɡɟɧɤɨɜ, ɂ.ȼ. Ʌɟɨɧɨɜ ɢ 
ɞɪ.; ɩɨɞ. ɪɟɞ. ɂ.ȼ. Ʌɟɨɧɨɜɚ, Ƚ.Ⱥ. Ɍɢɦɨɮɟɟɜɚ. – Ɇ.: ɢɡɞ. ɆȽɌɍ ɢɦ. Ȼɚɭɦɚɧɚ, 2004. – 44 ɫ. 
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ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɍȾɄ 62.91 
 

ȺɇȺɅȱɁ ɈɋɇɈȼɇɂɏ ɌȿɇȾȿɇɐȱɃ ɆɈȾȿɊɇȱɁȺɐȱȲ ɌɊȺɄɌɈɊȱȼ  
 

ANALYSIS OF THE MAIN TRENDS OF MODERNIZATION OF TRACTORS  
 

ɉɭɰь ȼɿɬɚɥɿɣ, Ƚɟɪɚɫɢɦɱɭɤ Ɉɥɟɤɫɚɧɞɪ 
 

Ʌɭɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɜɭɥ.Ʌɶɜɿɜɫɶɤɚ, 75, ɦ. Ʌɭɰɶɤ, 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. 

 

Ⱥɝɪɨɩɪɨɦɢɫɥɨɜɚ ɩɨɥɿɬɢɤɚ ɜ ɍɤɪɚʀɧɿ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɧɚɩɪɹɦɤɭ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɨʀ 
ɬɟɯɧɿɤɢ ɬɚ ɩɟɪɟɞɨɜɢɯ ɚɝɪɚɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. Ɍɚɤɚ ɫɬɪɚɬɟɝɿɹ ɪɨɡɜɢɬɤɭ ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ  
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɜɿɬɱɢɡɧɹɧɨʀ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ ɿ ɜɢɪɨɛɧɢɤɿɜ, 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ ɩɪɨɞɨɜɨɥɶɱɢɯ ɬɨɜɚɪɿɜ, ɡɪɨɫɬɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɚɰɿ ɿ 
ɩɪɢɛɭɬɤɨɜɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɝɚɥɭɡɿ, ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɪɨɛɨɱɢɯ ɦɿɫɰɶ, ɩɨɥɿɩɲɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ 
ɩɪɚɰɿɜɧɢɤɿɜ ɚɝɪɨɩɪɨɦɢɫɥɨɜɨɝɨ ɤɨɦɩɥɟɤɫɭ.  

ȿɮɟɤɬɢɜɧɢɦ ɿɧɮɨɪɦɚɰɿɣɧɢɦ ɩɪɨɫɬɨɪɨɦ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɜɢɪɨɛɧɢɤɚɦ ɜɢɡɧɚɱɢɬɢ ɬɟɧɞɟɧɰɿʀ 
ɪɨɡɜɢɬɤɭ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɬɚ ɬɟɯɧɨɥɨɝɿɣ, ɨɡɧɚɣɨɦɢɬɢɫɶ ɡ ɿɧɧɨɜɚɰɿɹɦɢ ɬɚ 
ɧɚɩɪɹɦɤɚɦɢ ɦɨɞɟɪɧɿɡɚɰɿʀ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ ɿ ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ, є ɜɫɟɭɤɪɚʀɧɫɶɤɿ ɬɚ 
ɦɿɠɧɚɪɨɞɧɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɿ ɜɢɫɬɚɜɤɢ.  

Ⱥɧɚɥɿɡ ɩɪɨɟɤɬɿɜ, ɹɤɿ ɛɭɥɢ ɜɢɫɬɚɜɥɟɧɿ ɧɚ ɜɢɫɬɚɜɤɚɯ Ⱥɝɪɨɮɨɪɭɦ 2016 – 2018, ȱɧɬɟɪȺɝɪɨ 
2016 – 2018, ProStorExpo 2017 -2018, Agritechnica -  2018, SIMA – 2018, ɞɨɡɜɨɥɢɜ ɚɜɬɨɪɚɦ 
ɨɤɪɟɫɥɢɬɢ ɨɫɧɨɜɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɬɟɯɧɿɤɢ, ɡɨɤɪɟɦɚ ɬɪɚɤɬɨɪɿɜ, ɭ ɫɜɿɬɿ ɬɚ ɜ ɍɤɪɚʀɧɿ. 

Ɋɨɡɝɥɹɧɟɦɨ ɞɟɹɤɿ ɡ ɧɢɯ. 
ɉɿɞɜɢɳɟɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɪɿɜɧɹ ɬɚ ɧɚɞɿɣɧɨɫɬɿ ɬɟɯɧɿɤɢ.  
Ⱦɚɧɢɣ ɧɚɩɪɹɦɨɤ ɩɪɨɚɧɚɥɿɡɭєɦɨ ɡ ɨɝɥɹɞɭ ɧɚ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɬɪɚɤɬɨɪɿɜ.  
 əɤ ɜɢɹɜɢɜ ɚɧɚɥɿɡ ɧɨɜɢɧɨɤ ɬɪɚɤɬɨɪɧɨʀ ɬɟɯɧɿɤɢ ɬɚ ɟɧɟɪɝɟɬɢɤɢ ɫɜɿɬɨɜɿ ɜɢɪɨɛɧɢɤɢ 

ɫɩɪɹɦɨɜɭɸɬɶ ɫɜɨʀ ɪɨɛɨɬɢ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɭ ɪɨɡɪɨɛɤɭ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɬɪɚɤɬɨɪɿɜ ɩɨɬɭɠɧɿɫɬɸ 
23 – 441,3 ɤȼɬ ɡ ɚɜɬɨɦɚɬɢɱɧɢɦɢ ɛɟɡɫɬɭɩɟɧɟɜɢɦɢ ɬɪɚɧɫɦɿɫɿɹɦɢ. 

 ɋɭɱɚɫɧɿ ɦɨɞɟɥɿ ɦɨɠɧɚ ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ ɧɚɫɬɭɩɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ: ɡɦɟɧɲɟɧɧɹ 
ɬɨɤɫɢɱɧɨɫɬɿ ɜɢɯɥɨɩɧɢɯ ɝɚɡɿɜ, ɡɛɿɥɶɲɟɧɧɹ ɤɪɭɬɧɨɝɨ ɦɨɦɟɧɬɭ, ɱɨɬɢɪɶɨɯɤɥɚɩɚɧɧɚ ɫɢɫɬɟɦɚ 
ɪɨɡɩɨɞɿɥɭ ɝɚɡɿɜ, ɟɥɟɤɬɪɨɧɧɿ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɩɨɞɚɱɟɸ ɩɚɥɢɜɚ, ɩɟɪɟɦɢɤɚɧɧɹɦ ɩɟɪɟɞɚɱ. ɍ 
ɧɚɩɪɹɦɤɭ ɪɨɡɜɢɬɤɭ ɜɢɳɟ ɨɤɪɟɫɥɟɧɢɯ ɬɟɧɞɟɧɰɿɣ ɩɪɚɰɸɸɬɶ ɤɨɦɩɚɧɿʀ John Deere, New Holland, 
Claas ɬɚ ɿɧɲɿ. Ʉɪɿɦ ɬɨɝɨ ɬɪɚɤɬɨɪɢ  ɰɢɯ ɜɢɪɨɛɧɢɤɿɜ ɨɫɧɚɳɟɧɿ ɫɭɩɭɬɧɢɤɨɜɢɦɢ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ, ɟɥɟɤɬɪɨɧɧɢɦ ɤɨɧɬɪɨɥɸɜɚɧɧɹɦ ɚɦɨɪɬɢɡɚɰɿʀ ɫɢɞɿɧɧɹ ɜ ɤɚɛɿɧɿ ɜɨɞɿɹ.  

ɋɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿ ɬɟɯɧɨɥɨɝɿʀ ɧɚɣɛɿɥɶɲɟ ɜɫɶɨɝɨ ɩɪɢɜɚɛɥɸɸɬɶ ɭɜɚɝɭ. 
Ɂɚɫɥɭɝɨɜɭє ɭɜɚɝɢ  ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɜɤɥɸɱɟɧɧɹ ɩɨɜɧɨɝɨ ɩɪɢɜɨɞɭ ɧɚ ɬɪɚɤɬɨɪɿ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɿɪɦɨɸ John Deere, ɹɤɚ ɞɨɩɨɦɚɝɚє ɩɪɢ ɪɨɛɨɬɿ ɧɚ ɜ'ɹɡɤɨɦɭ ґɪɭɧɬɿ. ȼɨɧɚ ɡɚɞɿɸє 
ɩɨɜɧɢɣ ɩɪɢɜɨɞ ɩɿɞ ɱɚɫ ɩɪɨɛɭɤɫɨɜɤɢ ɤɨɥɿɫ ɿ ɜɿɞɤɥɸɱɚє ɣɨɝɨ, ɤɨɥɢ ɤɨɥɟɫɚ ɨɩɢɧɹɸɬɶɫɹ ɧɚ ɞɨɫɢɬɶ 
ɪɿɜɧɿɣ ɿ ɬɜɟɪɞɿɣ ɩɨɜɟɪɯɧɿ. Ɂɚɩɪɨɜɚɞɠɟɧɧɹ ɞɚɧɨʀ ɧɨɜɢɧɤɢ ɞɨɡɜɨɥɹє ɡɧɢɡɢɬɢ ɡɧɨɫ ɞɟɬɚɥɟɣ 
ɬɪɚɤɬɨɪɚ ɿ ɡɛɿɥɶɲɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ. 

ɋɥɿɞ ɬɚɤɨɠ ɜɿɞɦɿɬɢɬɢ ɩɪɢɫɬɪɿɣ, ɳɨ ɭɩɪɚɜɥɹє ɪɨɡɩɨɞɿɥɨɦ ɛɚɥɚɫɬɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɝɿɞɪɚɜɥɿɤɢ. Ɍɚɤɚ ɤɨɧɫɬɪɭɤɰɿɹ ɩɨɡɛɚɜɢɬɶ ɜɿɞ ɧɟɨɛɯɿɞɧɨɫɬɿ ɫɚɦɨɦɭ ɫɬɚɜɢɬɢ ɛɚɥɚɫɬ ɧɚ ɡɚɞɧɿ ɤɨɥɟɫɚ 
ɩɿɞ ɱɚɫ ɜɚɠɤɢɯ ɨɩɟɪɚɰɿɣ.  

ȼɫɟ ɛɿɥɶɲɟ ɚɝɪɚɪɿʀɜ ɩɨɱɢɧɚє ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ ɫɚɦɟ ɧɚ ɭɳɿɥɶɧɟɧɧɹ ґɪɭɧɬɭ. Ɂ ɦɟɬɨɸ 
ɡɦɟɧɲɟɧɧɹ ɩɢɬɨɦɨɝɨ ɬɢɫɤɭ ɧɚ ґɪɭɧɬ ɫɭɱɚɫɧɿ ɩɨɬɭɠɧɿ ɬɪɚɤɬɨɪɚ ɨɫɧɚɳɭɸɬɶ ɡɞɜɨєɧɨɸ 
ɨɲɢɧɨɜɤɨɸ ɧɚ ɡɚɞɧɿɯ ɚɛɨ ɜɫɿɯ ɜɟɞɭɱɢɯ ɤɨɥɟɫɚɯ.  
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Ɋɢɫ.1 Ƚɭɫɟɧɢɱɧɢɣ ɪɭɲɿɣ ɡ ɝɭɦɨɜɢɦɢ ɲɢɧɚɦɢ 

 
Ʉɪɿɦ ɬɨɝɨ, ɜ ɨɫɬɚɧɧɿɣ ɱɚɫ ɜɫɟ ɛɿɥɶɲɟ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɥɚ  ɫɢɫɬɟɦɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ 

ɝɭɫɟɧɢɱɧɨɝɨ ɯɨɞɭ, ɬɨɛɬɨ ɜɨɡɢɤɚ ɡ ɝɭɫɟɧɢɰɹɦɢ, ɹɤɿ ɡɚɦɿɧɸɸɬɶ ɤɨɠɧɟ ɬɪɚɤɬɨɪɧɟ ɤɨɥɟɫɨ ɨɤɪɟɦɨ. 
ɋɭɱɚɫɧɿ ɝɭɫɟɧɢɱɧɿ ɪɭɲɿʀ ɜɢɪɨɛɧɢɤɢ ɜɫɟ ɱɚɫɬɿɲɟ ɨɫɧɚɳɭɸɬɶ ɝɭɦɨɜɨɚɪɦɨɜɚɧɢɦɢ ɝɭɫɟɧɢɰɹɦɢ, 
ɹɤɿ ɧɟ ɨɛɦɟɠɭɸɬɶ ɪɨɛɨɱɿ ɲɜɢɞɤɨɫɬɿ ɬɪɚɤɬɨɪɿɜ. Ɍɚɤɢɣ ɬɢɩ ɪɭɲɿɹ ɩɪɢɛɥɢɡɧɨ ɜ 3 ɪɚɡɢ ɡɧɢɠɭє 
ɲɜɢɞɤɿɫɬɶ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɳɨ ɡɧɚɱɧɨ ɩɿɞɜɢɳɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɪɚɤɬɨɪɚ ɿ ɨɞɧɨɱɚɫɧɨ ɡɛɟɪɿɝɚє 
ɦɨɠɥɢɜɿɫɬɶ ɡɜɨɪɨɬɧɨʀ ɤɨɧɜɟɪɫɿʀ ɬɪɚɤɬɨɪɚ ɧɚ ɤɨɥɿɫɧɢɣ ɬɢɩ ɪɭɲɿɹ   [1]. 

Ʉɨɦɩɚɧɿɹ Challenger, ɹɤɭ ɪɚɯɭɸɬɶ ɡɚɫɧɨɜɧɢɤɨɦ ɩɪɨɰɟɫɭ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɬɪɚɤɬɨɪɿɜ ɿɡ 
ɝɭɦɨɜɢɦɢ ɝɭɫɟɧɢɰɹɦɢ, ɩɪɟɞɫɬɚɜɥɹє ɧɨɜɭ ɥɿɧɿɣɤɭ ɩɨɬɭɠɧɢɯ ɬɪɚɤɬɨɪɿɜ ɆɌ800. Ƚɭɫɟɧɢɱɧɿ ɪɭɲɿʀ 
ɬɪɚɤɬɨɪɿɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɲɢɪɨɤɨɝɨ ɞɿɚɩɚɡɨɧɭ ɜɚɪɿɚɧɬɿɜ ɝɭɫɟɧɢɰɶ  Endura 
Trax (ɪɢɫ.2), ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɦɟɧɲɟɧɧɹ ɬɢɫɤɭ ɧɚ ɝɪɭɧɬ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɤɨɥɿɫɧɢɦɢ ɬɪɚɤɬɨɪɚɦɢ 
ɞɨ ɱɨɬɢɪɶɨɯ ɪɚɡɿɜ. ɉɨɹɫɧɸєɬɶɫɹ ɰɟ ɡɛɿɥɶɲɟɧɧɹɦ ɩɥɨɳɿ ɤɨɧɬɚɤɬɭ ɪɭɲɿɹ ɡ ґɪɭɧɬɨɦ ɧɚ 30%. 

 

 
Ɋɢɫ.2 Ƚɭɫɟɧɢɰɹ   EnduraTrax 

 
ȼɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ ɤɨɥɿɫɧɨɝɨ ɬɪɚɤɬɨɪɚ, ɹɤɢɣ ɫɥɭɠɢɬɶ ɞɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɨɬɭɠɧɨɫɬɿ 

ɞɜɢɝɭɧɚ ɜ ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ є ɤɨɥɟɫɚ. ɋɜɿɬɨɜɿ ɜɢɪɨɛɧɢɤɢ ɤɨɥɿɫɧɢɯ ɬɪɚɤɬɨɪɿɜ ɩɪɢɞɿɥɹɸɬɶ ɡɧɚɱɧɭ 
ɭɜɚɝɭ ɩɪɨɰɟɫɭ ɦɨɞɟɪɧɿɡɚɰɿʀ ɤɨɥɿɫɧɢɯ ɫɢɫɬɟɦ, ɜɪɚɯɨɜɭɸɱɢ ɩɨɬɪɟɛɢ ɫɩɨɠɢɜɱɨɝɨ ɪɢɧɤɭ. 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɍ ɩɟɪɲɭ ɱɟɪɝɭ ɰɟ ɫɢɫɬɟɦɢ ɩɨɞɜɨєɧɢɯ ɤɨɥɿɫ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɞɨɡɜɨɥɹє 
ɡɦɟɧɲɢɬɢ ɬɢɫɤ ɧɚ ґɪɭɧɬ, ɡɚɛɟɡɩɟɱɭє ɛɿɥɶɲ ɜɢɫɨɤɭ ɫɬɿɣɤɿɫɬɶ ɦɚɲɢɧɢ, ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ 
ɬɹɝɨɜɨɝɨ ɡɭɫɢɥɥɹ. 

ɋɟɪɟɞ ɜɢɪɨɛɧɢɤɿɜ ɧɚɣɛɿɥɶɲɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭє ɲɜɟɣɰɚɪɫɶɤɚ ɮɿɪɦɚ Schaad, ɹɤɚ є 
ɪɨɡɪɨɛɧɢɤɨɦ ɿ ɜɢɪɨɛɧɢɤɨɦ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɭ ɩɨɞɜɨєɧɢɯ ɤɨɥɿɫ. 

 

 
Ɋɢɫ. 3. ɋɢɫɬɟɦɚ ɩɨɞɜɨєɧɢɯ ɤɨɥɿɫ 

 
Ɂɚ ɭɦɨɜɢ ɪɨɛɨɬɢ ɬɪɚɤɬɨɪɚ ɬɿɥɶɤɢ ɧɚ ɜɧɭɬɪɿɲɧɿɯ ɜɭɡɶɤɢɯ ɤɨɥɟɫɚɯ, ɡɚɥɢɲɚєɬɶɫɹ ɝɥɢɛɨɤɢɣ 

ɫɥɿɞ ɧɚ ɩɨɥɿ ɬɚ ɫɢɥɶɧɨ ɭɳɿɥɶɧɸɸɬɶɫɹ ґɪɭɧɬ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɤɨɪɟɧɟɜɭ ɫɢɫɬɟɦɭ. ɐɟ 
ɜɟɞɟ ɞɨ ɡɦɟɧɲɟɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ. ɋɢɫɬɟɦɢ ɩɨɞɜɨєɧɢɯ ɜɭɡɶɤɢɯ ɤɨɥɿɫ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ 
ɪɨɡɩɨɞɿɥɢɬɢ ɜɚɝɭ ɬɪɚɤɬɨɪɚ ɧɟ ɦɿɠ 4, ɚ ɦɿɠ 8 ɤɨɥɟɫɚɦɢ, ɜɿɞɩɨɜɿɞɧɨ ɡɛɿɥɶɲɭɸɱɢ ɤɿɥɶɤɿɫɬɶ 
ɤɨɧɬɚɤɬɿɜ ɡ ɨɩɨɪɧɨɸ ɩɨɜɟɪɯɧɟɸ,  ɡɦɟɧɲɭɸɱɢ ɬɢɫɤ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɰɶɨɝɨ ɡɧɚɱɧɨ ɡɧɢɠɭєɬɶɫɹ 
ɜɩɥɢɜ ɧɚ ɤɨɪɟɧɟɜɭ ɫɢɫɬɟɦɭ ɪɨɫɥɢɧ. 

Ɋɨɡɝɥɹɧɭɬɨ ɨɫɧɨɜɧɿ ɬɟɧɞɟɧɰɿʀ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɪɚɤɬɨɪɿɜ, ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ʀɯɧɶɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ.  

ȼɪɚɯɭɜɚɧɧɹ ɿɧɧɨɜɚɰɿɣ ɩɪɢ ɜɢɛɨɪɿ ɬɟɯɧɿɤɢ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ – є ɜɚɠɥɢɜɢɦ ɮɚɤɬɨɪɨɦ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɚ. 

 
1. Ⱥɝɪɨɛɿɡɧɟɫ ɍɤɪɚʀɧɢ 2018: ɿɧɮɨɝɪɚɮɿɱɧɢɣ ɞɨɜɿɞɧɢɤ[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] URL: 
https://agribusinessinukraine.com/the-infographics-report-ukrainian-agribusiness-2018/ 

2. John Deere. Ɉɮɿɰɿɣɧɢɣ ɫɚɣɬ. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] URL: https://www.deere.ru 

3. Challenger. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] URL: http://www.challenger-

ag.com/EMEA/RU/products/tractors/22.htm 

4. Endura. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ] URL: https://enduratracks.com 
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ɍȾɄ 656.13 
 

ȾɈɋɅȱȾɀȿɇɇə ɊɈȻɈɌɂ ȱɇȿɊɐȱɃɇɈ-ȽȼɂɇɌɈȼɈȽɈ ɄɈɇȼȿЄɊȺ 
 

INVESTIGATION OF INERTIAL SCREW CONVEYOR WORK 
 

ɋɟɪɿɥɤɨ Ʌɟɨɧɿɞ, ɒɚɪɚɧ Ⱥɧɞɪɿɣ, ɋɟɪɿɥɤɨ Ⱦɦɢɬɪɨ, Ʉɨɦɚɪ Ɉɥɟɤɫɚɧɞɪ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

Ƚɜɢɧɬɨɜɿ ɤɨɧɜɟєɪɢ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɫɿɥɶɫɶɤɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ, ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɬɚ ɩɨɯɢɥɨɝɨ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɫɢɩɤɢɯ ɬɚ 
ɜ’ɹɡɤɨ – ɩɥɚɫɬɢɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɜ ɡɜ’ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɜɨɧɢ ɦɚɸɬɶ ɩɪɨɫɬɭ ɤɨɧɫɬɪɭɤɰɿɸ ɬɚ 
ɩɨɪɿɜɧɹɧɨ ɧɟɜɟɥɢɤɭ ɜɚɪɬɿɫɬɶ ɿ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ʀɯ ɜɢɝɨɬɨɜɥɟɧɧɹ, ɚ ɬɚɤɨɠ ɦɨɠɥɢɜɿɫɬɶ 
ɬɪɚɧɫɩɨɪɬɭɜɚɬɢ ɦɚɬɟɪɿɚɥɢ ɛɟɡ ɜɬɪɚɬ ɬɚ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ɋɚɡɨɦ ɡ ɬɢɦ 
ɩɪɢ ɜɢɫɨɤɿɣ ɱɚɫɬɨɬɿ ɨɛɟɪɬɚɧɧɹ ɝɜɢɧɬɚ ɡɛɿɥɶɲɭɸɬɶɫɹ ɜɿɞɰɟɧɬɪɨɜɿ ɫɢɥɢ ɿɧɟɪɰɿʀ ɜ ɡɨɧɿ 
ɡɚɜɚɧɬɚɠɟɧɧɹ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɪɨɫɬɚɧɧɹ ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ 
ɜɟɪɬɢɤɚɥɶɧɢɦɢ ɝɜɢɧɬɨɜɢɦɢ ɤɨɧɜɟєɪɚɦɢ.  Ⱦɥɹ ɩɨɞɨɥɚɧɧɹ ɰɶɨɝɨ ɧɟɞɨɥɿɤɭ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɧɨɜɚ 
ɤɨɧɫɬɪɭɤɰɿɹ ɿɧɟɪɰɿɣɧɨ-ɝɜɢɧɬɨɜɨɝɨ ɤɨɧɜɟєɪɚ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɡɦɟɧɲɟɧɧɹ ɜɩɥɢɜɭ ɜɿɞɰɟɧɬɪɨɜɢɯ 
ɫɢɥɢ ɿɧɟɪɰɿʀ, ɳɨ ɞɿɸɬɶ ɧɚ ɱɚɫɬɢɧɤɢ ɫɢɩɤɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ ɛɭɧɤɟɪɿ ɿ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ 
ɩɨɬɭɠɧɨɫɬɿ ɩɪɢɜɨɞɚ ɤɨɧɜɟєɪɚ. ɋɯɟɦɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 1. 

 

 

ȱɧɟɪɰɿɣɧɨ-ɝɜɢɧɬɨɜɢɣ ɤɨɧɜɟєɪ ɫɤɥɚɞɚєɬɶɫɹ 
ɿɡ ɜɚɥɚ 1, ɞɨ ɹɤɨɝɨ ɠɨɪɫɬɤɨ ɩɪɢɤɪɿɩɥɟɧɚ 
ɟɥɚɫɬɢɱɧɚ ɝɜɢɧɬɨɜɚ ɥɨɩɚɬɶ 2, ɹɤɚ ɦɚє ɜɢɫɬɭɩɢ 3, 
ɳɨ ɜɯɨɞɹɬɶ ɜ ɩɚɡɢ 4 ɧɟɪɭɯɨɦɨɝɨ ɤɨɠɭɯɚ 5. ȼɚɥ 1 
ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢ ɩɨɜɡɞɨɜɠɧɿ ɨɫɶɨɜɿ ɬɚ 
ɤɪɭɬɢɥɶɧɿ ɤɨɥɢɜɚɧɧɹ ɧɚɜɤɨɥɨ ɨɫɿ ɝɜɢɧɬɚ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɢɜɨɞɚ 6. ɋɢɩɤɢɣ ɦɚɬɟɪɿɚɥ 
ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɛɭɧɤɟɪɿ 7, ɡ ɹɤɨɝɨ ɩɿɞ ɞɿєɸ ɫɢɥɢ 
ɬɹɠɿɧɧɹ ɩɨɬɪɚɩɥɹє ɭ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɢɣ ɛɭɧɤɟɪ 8. 
ȱɧɟɪɰɿɣɧɨ-ɝɜɢɧɬɨɜɢɣ ɤɨɧɜɟєɪ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ 
ɱɢɧɨɦ. ɉɪɢ ɩɨɜɨɪɨɬɿ ɜɚɥɚ 1 ɡɚ ɝɨɞɢɧɧɢɤɨɜɨɸ 
ɫɬɪɿɥɤɨɸ (ɞɢɜɥɹɱɢɫɶ ɡɜɟɪɯɭ), ɜɚɧɬɚɠ, ɹɤɢɣ 
ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɥɨɩɚɬɿ 2 ɩɿɞ ɞɿєɸ ɜɿɞɰɟɧɬɪɨɜɨʀ 
ɫɢɥɢ ɿɧɟɪɰɿʀ ɩɪɢɬɢɫɤɭєɬɶɫɹ ɞɨ ɤɨɠɭɯɚ 5 ɿ ɡɚ 
ɪɚɯɭɧɨɤ ɫɢɥɢ ɬɟɪɬɹ ɛɭɞɟ ɤɨɜɡɚɬɢ ɩɨ ɥɨɩɚɬɿ 2 
ɜɜɟɪɯ. 

Ɍɨɛɬɨ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ ɜɿɧ ɩɪɚɰɸє ɹɤ 
ɜɟɪɬɢɤɚɥɶɧɢɣ ɲɜɢɞɤɨɯɿɞɧɢɣ ɝɜɢɧɬɨɜɢɣ ɤɨɧɜɟєɪ. 

ɉɪɢ ɨɛɟɪɬɚɧɧɿ ɜɚɥɚ 1 ɩɪɨɬɢ ɝɨɞɢɧɧɢɤɨɜɨʀ 
ɫɬɪɿɥɤɢ ɿ ɣɨɝɨ ɪɭɫɿ ɜɧɢɡ, ɡɚɜɞɹɤɢ ɜɢɫɬɭɩɚɦ ɥɨɩɚɬɿ 
3, ɹɤɿ ɜɯɨɞɹɬɶ ɜ ɩɚɡɢ 4 ɤɨɠɭɯɚ 5 ɥɨɩɚɬɶ 2  

Ɋɢɫ. 1. ȱɧɟɪɰɿɣɧɨ - ɝɜɢɧɬɨɜɢɣ ɤɨɧɜɟєɪ 

 

ɞɟɮɨɪɦɭєɬɶɫɹ, ɬɨɛɬɨ ɧɚɯɢɥɹєɬɶɫɹ ɜɧɢɡ ɞɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨʀ ɩɥɨɳɢɧɢ ɿ ɱɚɫɬɢɧɤɢ ɜɚɧɬɚɠɭ ɩɿɞ 
ɞɿєɸ ɫɢɥɢ ɬɹɠɿɧɧɹ ɩɟɪɟɫɬɚɸɬɶ ɤɨɧɬɚɤɬɭɜɚɬɢ ɡ ɤɨɠɭɯɨɦ, ɚ ɨɬɠɟ ɡɧɢɤɚє ɫɢɥɚ ɬɟɪɬɹ ɦɿɠ ɧɢɦ ɿ 
ɦɚɬɟɪɿɚɥɨɦ, ɳɨ ɬɪɚɧɫɩɨɪɬɭєɬɶɫɹ. ɉɪɢ ɰɶɨɦɭ ɫɚɦ ɜɚɧɬɚɠ ɪɭɯɚєɬɶɫɹ ɩɨ ɿɧɟɪɰɿʀ ɜɜɟɪɯ. ɉɿɫɥɹ ɬɨɝɨ, 
ɹɤ ɪɭɯ ɜɚɧɬɚɠɭ ɝɜɢɧɬɚ ɩɪɨɬɢ ɝɨɞɢɧɧɢɤɨɜɨʀ ɫɬɪɿɥɤɢ ɡɚɤɿɧɱɢɬɶɫɹ, ɜɚɥ 1 ɪɭɯɚєɬɶɫɹ ɜɜɟɪɯ, ɥɨɩɚɬɶ 
2 ɡɚɣɦɚє ɝɨɪɢɡɨɧɬɚɥɶɧɟ ɩɨɥɨɠɟɧɧɹ ɿ ɰɢɤɥ ɩɨɜɬɨɪɸєɬɶɫɹ. 
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Ɋɨɡɝɥɹɧɟɦɨ ɪɭɯ ɱɚɫɬɢɧɤɢ ɫɢɩɤɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɨ ɝɜɢɧɬɨɜɿɣ ɩɨɜɟɪɯɧɿ, ɹɤɚ ɧɚɯɢɥɟɧɚ ɩɿɞ 

ɤɭɬɨɦ γ ɞɨ ɝɨɪɢɡɨɧɬɭ (ɪɢɫ.2), ɩɿɞ ɞɿєɸ ɫɢɥ: P  – ɫɢɥɚ ɬɹɠɿɧɧɹ ɱɚɫɬɢɧɤɢ, 
2

2

R

V
mɎ   – ɜɿɞɰɟɧɬɪɨɜɚ 

ɫɢɥɚ ɿɧɟɪɰɿʀ, R  – ɪɚɞɿɭɫ ɝɜɢɧɬɚ ɤɨɧɜɟєɪɚ, 1N  - ɪɟɚɤɰɿɹ ɤɨɠɭɯɚ ɤɨɧɜɟєɪɚ, 2N  - ɪɟɚɤɰɿɹ ɩɨɜɟɪɯɧɿ 
ɥɨɩɚɬɿ, 1F  – ɫɢɥɚ ɬɟɪɬɹ ɦɿɠ ɱɚɫɬɢɧɤɨɸ ɿ ɤɨɠɭɯɨɦ ɤɨɧɜɟєɪɚ, 2F  – ɫɢɥɚ ɬɟɪɬɹ ɦɿɠ ɱɚɫɬɢɧɤɨɸ ɿ 
ɥɨɩɚɬɬɸ.  

 

 
 

Ɋɢɫ.2 Ƚɜɢɧɬɨɜɚ ɥɨɩɚɬɶ 

 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɟɚɤɰɿʀ ɤɨɠɭɯɚ, ɪɨɡɝɥɹɧɟɦɨ ɪɟɚɤɰɿɸ ɱɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ, ɹɤɚ ɡɧɚɯɨɞɢɬɶɫɹ 

ɧɚ ɩɨɯɢɥɿɣ ɥɨɩɚɬɿ (ɪɢɫ. 3). 
 

 
 

Ɋɢɫ. 3. ɋɯɟɦɚ ɫɢɥ, ɩɪɢɤɥɚɞɟɧɢɯ ɞɨ ɱɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ ɧɚ ɩɨɯɢɥɿɣ ɥɨɩɚɬɿ 
 
Ɂ ɪɿɜɧɹɧɶ ɪɿɜɧɨɜɚɝɢ ɱɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ ɛɭɞɟɦɨ ɦɚɬɢ: 
 

  0ɤɯF ; 0sinN21  ɎN ,                                             (1) 

  0ɤyF ; 0cos2  PN  .                                              (2) 



 PtgɎɎɎN 

cos

Psin
sinN21 .                                    (3) 

Ɍɨɞɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɟ ɪɿɜɧɹɧɧɹ ɪɭɯɭ ɬɨɱɤɢ ɩɨ ɝɜɢɧɬɨɜɿɣ ɩɨɜɟɪɯɧɿ (ɪɢɫ 4) ɦɚɬɢɦɟ ɜɢɝɥɹɞ: 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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,coscoscossin
dt

V 2








   ctg
R

V
ffgg

d

                      (4) 
 

 
 

Ɋɢɫ. 4 Ɋɨɡɝɨɪɬɤɚ ɥɨɩɚɬɿ ɝɜɢɧɬɨɜɨʀ ɩɨɜɟɪɯɧɿ 
 

ɚɛɨ  

BAV
d

 2

dt

V
,                                                          (5) 

ɞɟ  
R

f
A  ;      fctgfgB  cossincos . 

ɉɿɫɥɹ ɿɧɬɟɝɪɭɜɚɧɧɹ ɪɿɜɧɹɧɧɹ (4) ɨɬɪɢɦɚєɦɨ: 

Ct
AVB

AVB

AB





ln
1

.                                           (6) 

ɋɬɚɥɭ ɿɧɬɟɝɪɭɜɚɧɧɹ ɋ ɜɢɡɧɚɱɚєɦɨ ɡ ɭɦɨɜɢ, ɳɨ ɜ ɩɨɱɚɬɤɨɜɢɣ ɦɨɦɟɧɬ ɱɚɫɭ, ɩɪɢ 00  tt , 

0VV   – ɲɜɢɞɤɿɫɬɶ ɱɚɫɬɢɧɤɢ ɧɚ ɩɨɱɚɬɤɭ ɪɭɯɭ ɩɨ ɿɧɟɪɰɿʀ. 

AVB

AVB

AB
C

0

0ln
1




 .                                                       (7) 

Ɂ ɪɿɜɧɹɧɧɹ (6) ɜɢɡɧɚɱɚєɦɨ ɡɚɥɟɠɧɿɫɬɶ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɱɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ ɩɨ ɝɜɢɧɬɨɜɿɣ 
ɥɨɩɚɬɿ. 

 
 D

D

A

B
V





1

1
,                                                            (8) 

ɞɟ   CtAB
eD

2
. 

 
Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɬɪɢɦɚɧɨɝɨ ɜɢɪɚɡɭ (8) ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɪɚɰɿɨɧɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ ɞɚɧɨɝɨ 

ɩɪɢɫɬɪɨɸ, ɬɚɤɿ, ɹɤ, ɚɦɩɥɿɬɭɞɚ ɿ ɱɚɫɬɨɬɚ ɩɨɜɡɞɨɜɠɧɿɯ ɿ ɤɪɭɬɢɥɶɧɢɯ ɤɨɥɢɜɚɧɶ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ ɜɩɥɢɜ ɜɿɞɰɟɧɬɪɨɜɨʀ ɫɢɥɢ 

ɿɧɟɪɰɿʀ, ɹɤɚ ɜɢɧɢɤɚє ɩɪɢ ɤɨɧɬɚɤɬɿ ɱɚɫɬɢɧɤɢ ɦɚɬɟɪɿɚɥɭ ɡ ɝɜɢɧɬɨɜɨɸ ɥɨɩɚɬɬɸ, ɿ ɹɤɚ ɫɩɪɢɹє 
ɩɟɪɟɦɿɲɭɜɚɧɧɸ ɫɢɩɤɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨɦɭ ɛɭɧɤɟɪɿ ɿ ɩɟɪɟɲɤɨɞɠɚє ɣɨɝɨ 
ɩɪɨɯɨɞɠɟɧɧɸ ɜ ɦɿɠɜɢɬɤɨɜɢɣ ɩɪɨɫɬɿɪ. ɐɟ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿɧɟɪɰɿɣɧɨ-
ɝɜɢɧɬɨɜɨɝɨ ɤɨɧɜɟєɪɚ ɿ ɡɦɟɧɲɢɬɢ ɫɩɨɠɢɜɚɧɭ ɩɨɬɭɠɧɿɫɬɶ. 

 
1. Ƚɪɢɝɨɪɶɟɜ Ⱥ. Ɇ. ȼɢɧɬɨɜɵɟ ɤɨɧɜɟɣɟɪɵ / Ⱥ. Ɇ. Ƚɪɢɝɨɪɶɟɜ – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1972. – 184 ɫ. 
2. ɋɩɢɜɚɤɨɜɫɤɢɣ Ⱥ Ɉ. Ɍɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ ɦɚɲɢɧɵ / Ⱥ. Ɉ. ɋɩɢɜɚɤɨɜɫɤɢɣ, ȼ. Ʉ. Ⱦɶɹɱɤɨɜ. – Ɇ. : 
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1968. – 504 ɫ. 
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ɍȾɄ 621.8:621.885 
 

ɈȻȽɊɍɇɌɍȼȺɇɇə ȻɍȾɈȼɂ, ɉɊɂɇɐɂɉɍ ɊɈȻɈɌɂ ɌȺ ɊɈɁɊȺɏɍɇɄȱȼ 
ɆɍɎɌɂ ɎɅȺɇɐȿȼɈ-ɉȺɅɖɐȿȼɈȲ ɉɊɍɀɇɈȲ 

 
JUSTIFICATION OF THE STRUCTURE, PRINCIPLE OF WORK AND 

CALCULATIONS OF THE FLANGE-PIN ELASTIC CLUTCH 
 

ɋɬɪɿɥɟɰь ȼɨɥɨɞɢɦɢɪ, Ʉɨɡɹɪ Ɇɢɤɨɥɚ,  ɋɬɪɿɥɟɰь Ɉɥɟɝ, ɒɚɪɚɧ Ⱥɧɞɪɿɣ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028, ɍɤɪɚʀɧɚ 

 
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. 

 

Ⱦɥɹ ɡ’єɞɧɚɧɧɹ ɜɚɥɿɜ ɿ ɩɟɪɟɞɚɜɚɧɧɹ ɨɛɟɪɬɚɥɶɧɢɯ ɦɨɦɟɧɬɿɜ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ 
ɪɿɡɧɨɦɚɧɿɬɧɿ ɦɟɯɚɧɿɱɧɿ ɦɭɮɬɢ. Ɂɝɿɞɧɨ ȾɋɌɍ 2278-93 ɜɟɥɢɤɟ ɱɢɫɥɨ ɦɟɯɚɧɿɱɧɢɯ ɦɭɮɬ ɩɨɞɿɥɹɸɬɶ 
ɧɚ ɱɨɬɢɪɢ ɤɥɚɫɢ: ɧɟɤɟɪɨɜɚɧɿ, ɤɟɪɨɜɚɧɿ, ɫɚɦɨɤɟɪɨɜɚɧɿ ɿ  ɤɨɦɛɿɧɨɜɚɧɿ. Ʉɥɚɫ ɦɭɮɬ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɮɭɧɤɰɿɹɦɢ, ɹɤɿ ɜɨɧɢ ɜɢɤɨɧɭɸɬɶ ɤɪɿɦ ɡ’єɞɧɚɧɧɹ ɜɚɥɿɜ ɿ ɩɟɪɟɞɚɜɚɧɧɹ ɨɛɟɪɬɚɥɶɧɢɯ ɦɨɦɟɧɬɿɜ. ɉɪɢ 
ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɪɨɡɪɨɛɰɿ ɦɭɮɬ ʀɯ ɩɨɞɿɥɹɸɬɶ ɧɚ ɝɪɭɩɢ: ɝɥɭɯɿ, ɤɨɦɩɟɧɫɭɜɚɥɶɧɿ ɬɚ ɩɪɭɠɧɿ. Ɇɭɮɬɢ 
є ɞɨɫɬɚɬɧɶɨ ɜɿɞɩɨɜɿɞɚɥɶɧɢɦɢ ɦɟɯɚɧɿɱɧɢɦɢ ɩɪɢɫɬɪɨɹɦɢ, ɳɨ ɱɚɫɬɨ ɜɢɡɧɚɱɚɸɬɶ ɧɚɞɿɣɧɿɫɬɶ ɿ 
ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɜɫɿєʀ ɦɚɲɢɧɢ, ɛɟɡ ɧɢɯ ɧɟɦɨɠɥɢɜɟ ɫɭɱɚɫɧɟ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ. Ɋɿɡɧɨɦɚɧɿɬɧɿ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɮɭɧɤɰɿʀ ɫɩɪɢɹɥɢ ɪɨɡɪɨɛɰɿ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɧɨɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɦɭɮɬ, ɨɩɢɫɚɧɢɯ 
ɭ ɪɨɛɨɬɚɯ [1; 2].  

Ɉɫɧɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ  ɮɥɚɧɰɟɜɢɯ ɦɭɮɬ є ɬɟ, ɳɨ ɜɨɧɢ ɧɟ ɤɨɦɩɟɧɫɭɸɬɶ ɧɟɬɨɱɧɨɫɬɟɣ, ɹɤɿ 
ɜɢɧɢɤɚɸɬɶ ɿɡ-ɡɚ ɧɟɡɧɚɱɧɨɝɨ ɧɟɫɩɿɜɩɚɞɚɧɧɹ ɡɛɿɝɚɧɧɹ ɨɫɟɣ ɜɚɥɿɜ ɩɪɢ ʀɯ ɡ’єɞɧɚɧɧɿ ɿ ɩɟɪɟɞɚɸɬɶ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɠɨɪɫɬɤɨ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɞɟɬɚɥɿ ɩɪɢɜɨɞɚ ɿ ɦɚɲɢɧɢ ɜ ɰɿɥɨɦɭ.  

ɉɨɥɿɩɲɟɧɧɹ ɮɥɚɧɰɟɜɢɯ ɦɭɮɬ ɡɞɿɣɫɧɟɧɨ ɭ [3], ɞɟ ɮɥɚɧɰɿ ɜɢɤɨɧɚɧɿ ɭ ɜɢɝɥɹɞɿ 
ɛɚɝɚɬɨɝɪɚɧɧɢɤɿɜ ɡ ɩɥɨɫɤɢɦɢ ɝɪɚɧɹɦɢ ɿ ɠɨɪɫɬɤɨ ɡɚɤɪɿɩɥɟɧɢɦɢ ɩɚɥɶɰɹɦɢ  ɪɨɡɬɚɲɨɜɚɧɢɦɢ ɭ ʀɯ 
ɤɭɬɚɯ. 

 Ɋɚɡɨɦ ɡ ɬɢɦ ɡ’ɹɜɢɥɢɫɶ ɧɨɜɿ ɧɟɞɨɥɿɤɨɦ ɰɿєʀ ɦɭɮɬɢ, ɿɡ-ɡɚ ɠɨɪɫɬɤɨɝɨ ɤɨɧɬɚɤɬɭ ɩɚɥɶɰɿɜ 
ɨɞɧɿєʀ ɩɿɜɦɭɮɬɢ ɡ ɩɥɨɫɤɨɸ ɞɿɥɹɧɤɨɸ ɝɪɚɧɿ ɞɪɭɝɨʀ ɩɿɜɦɭɮɬɢ ɨɛɟɪɬɚɥɶɧɢɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚєɬɶɫɹ 
ɦɢɬɬєɜɨ, ɚ ɤɪɿɦ ɬɨɝɨ, ɿɡ-ɡɚ ɡɚɡɨɪɿɜ ɦɿɠ ɩɚɥɶɰɹɦɢ ɿ ɩɥɨɫɤɢɦɢ ɞɿɥɹɧɤɚɦɢ ɝɪɚɧɟɣ ɜɢɧɢɤɚɸɬɶ 
ɭɞɚɪɢ, ɭ ɜɢɩɚɞɤɭ ɮɭɬɟɪɨɜɚɧɢɯ ɤɨɧɬɚɤɬɿɜ, ɧɚɩɪɢɤɥɚɞ, ɝɭɦɨɸ,  ɿɡ-ɡɚ ɤɨɧɬɚɤɬɧɨʀ  ɞɟɮɨɪɦɚɰɿʀ, ɳɨ 
ɜɢɧɢɤɚє ɦɿɠ ɩɚɥɶɰɹɦɢ ɿ ɩɥɨɫɤɢɦɢ ɞɿɥɹɧɤɚɦɢ ɝɪɚɧɟɣ ɮɭɬɟɪɨɜɤɚ ɦɚє ɦɚɥɭ ɞɨɜɝɨɜɿɱɧɿɫɬɶ. 

 Ɂɦɟɧɲɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɨɛɟɪɬɚɥɶɧɢɯ ɦɨɦɟɧɬɿɜ, ɳɨ ɩɟɪɟɞɚɸɬɶɫɹ ɦɭɮɬɨɸ, ɡɛɿɥɶɲɟɧɧɹ 
ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɤɨɧɬɚɤɬɿɜ ɩɚɥɶɰɿɜ ɡ ɩɥɨɫɤɢɦɢ ɞɿɥɹɧɤɚɦɢ ɿ ɤɨɦɩɟɧɫɚɰɿʀ ɧɟɬɨɱɧɨɫɬɟɣ ɪɨɡɦɿɳɟɧɧɹ 
ɜɚɥɿɜ, ɹɤɿ ɜɢɧɢɤɚɸɬɶ ɿɡ-ɡɚ ɧɟɡɧɚɱɧɨɝɨ ɧɟɫɩɿɜɩɚɞɚɧɧɹ ɡɛɿɝɚɧɧɹ ɨɫɟɣ ɜɚɥɿɜ ɩɪɢ ʀɯ ɡ’єɞɧɚɧɧɿ ɦɨɠɧɚ 
ɭɧɢɤɧɭɬɢ ɡɚ ɪɚɯɭɧɨɤ  ɜɜɟɞɟɧɧɹ ɜ ɤɨɧɫɬɪɭɤɰɿɸ ɦɭɮɬɢ ɩɪɭɠɧɢɯ ɞɿɥɹɧɨɤ.   

Ɋɨɡɝɥɹɞɚɸɬɶɫɹ ɦɭɮɬɢ ɮɥɚɧɰɟɜɨ-ɩɚɥɶɰɟɜɿ ɩɪɭɠɧɿ [4; 5; 6], ɹɤɿ ɫɤɥɚɞɚɸɬɶɫɹ ɡ  ɞɜɨɯ 
ɿɞɟɧɬɢɱɧɢɯ ɚɛɨ ɪɿɡɧɢɯ ɩɿɜɦɭɮɬ – ɜɟɞɭɱɨʀ 1 ɿ ɜɟɞɟɧɨʀ 2 ɬɚ ɩɚɥɶɰɿɜ 3. Ʉɨɥɢ ɪɿɡɧɿ (ɪɢɫ. 1), ɬɨɞɿ 
ɜɟɞɭɱɚ ɩɿɜɦɭɮɬɚ 1 ɜɢɤɨɧɚɧɚ ɭ ɜɢɝɥɹɞɿ ɦɚɬɨɱɢɧ 4 ɿ ɮɥɚɧɰɹ 5 ɭ ɜɢɝɥɹɞɿ, ɧɚɩɪɢɤɥɚɞ, 
ɲɟɫɬɢɝɪɚɧɧɢɤɚ ɡ ɨɫɧɨɜɨɸ ɩɪɚɜɢɥɶɧɨɝɨ ɲɟɫɬɢɤɭɬɧɢɤɚ. ɇɚ ɬɨɪɰɟɜɿɣ ɩɨɜɟɪɯɧɿ ɮɥɚɧɰɹ 5 
ɫɢɦɟɬɪɢɱɧɨ ɜɿɞɧɨɫɧɨ ɫɟɪɟɞɢɧɢ ɩɥɨɫɤɢɯ ɝɪɚɧɟɣ  ɿ  ɩɚɪɚɥɟɥɶɧɨ ʀɦ ɧɚ ɜɿɞɫɬɚɧɿ δ ɜɿɞ ɩɨɜɟɪɯɧɿ 
ɜɢɤɨɧɚɧɿ ɧɚɫɤɪɿɡɧɿ ɨɬɜɨɪɢ-ɩɪɨɪɿɡɢ 6 ɡ ɲɢɪɢɧɨɸ b ɿ ɞɨɜɠɢɧɨɸ l, ɭɬɜɨɪɢɜɲɢ ɩɪɭɠɧɿ ɞɿɥɹɧɤɢ. 
ȼɟɞɟɧɚ ɩɿɜɦɭɮɬɚ 2 ɜɢɤɨɧɚɧɚ ɭ ɜɢɝɥɹɞɿ ɦɚɬɨɱɢɧɢ 7 ɿ ɮɥɚɧɰɹ 8 ɭ ɜɢɝɥɹɞɿ ɩɪɚɜɢɥɶɧɨɝɨ 
ɲɟɫɬɢɝɪɚɧɧɢɤɚ. ɇɚ ɛɿɫɟɤɬɪɢɫɚɯ ɤɭɬɿɜ ɜɟɪɲɢɧ ɨɫɧɨɜɢ ɩɪɚɜɢɥɶɧɨɝɨ ɲɟɫɬɢɝɪɚɧɧɢɤɚ, ɜɢɤɨɧɚɧɿ 
ɨɬɜɨɪɢ, ɰɟɧɬɪɢ ɹɤɢɯ ɥɟɠɚɬɶ ɧɚ ɰɢɯ ɛɿɫɟɤɬɪɢɫɚɯ, ɪɿɜɧɨɜɿɞɞɚɥɟɧɿ ɜɿɞ ɨɫɿ ɨɛɟɪɬɚɧɧɹ ɦɭɮɬɢ, ɜ ɹɤɿ 
ɡɚɩɪɟɫɨɜɚɧɿ ɩɚɥɶɰɿ 3. Ɋɨɡɦɿɪɢ ɨɞɧɿєʀ ɩɿɜɦɭɮɬɢ ɡɚɥɟɠɚɬɶ ɜɿɞ ɪɨɡɦɿɪɿɜ ɞɪɭɝɨʀ ɩɿɜɦɭɮɬɢ ɬɚɤɢɦ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
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ɱɢɧɨɦ: ɞɿɚɦɟɬɪ ɨɩɢɫɚɧɨɝɨ ɤɨɥɚ ɨɫɧɨɜɢ ɛɚɝɚɬɨɝɪɚɧɧɢɤɚ ɜɟɞɭɱɨʀ ɩɿɜɦɭɮɬɢ 
cos/)(1 dDD  , ɞɟ D  – ɞɿɚɦɟɬɪ ɤɨɥɚ ɰɟɧɬɪɿɜ ɩɚɥɶɰɿɜ ɜɟɞɟɧɨʀ ɩɿɜɦɭɮɬɢ; d  – ɞɿɚɦɟɬɪ 

ɩɚɥɶɰɿɜ;  – ɤɭɬ, ɞɥɹ ɲɟɫɬɢɝɪɚɧɧɢɤɚ ɪɿɜɧɢɣ 30°. 
 

 
 

Ɋɢɫ. 1. Ɇɭɮɬɚ ɮɥɚɧɰɟɜɨ-ɩɚɥɶɰɟɜɚ ɩɪɭɠɧɚ 

 
Ɉɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɡɛɢɪɚɧɧɹ ɿ ɩɪɢɧɰɢɩ ɪɨɛɨɬɢ ɦɭɮɬɢ. ɉɪɢ ɡɛɢɪɚɧɧɿ ɦɭɮɬɢ, ɞɨ ɜɟɞɭɱɨʀ 

ɩɿɜɦɭɮɬɢ ɩɪɢєɞɧɭɸɬɶ ɜɟɞɟɧɭ ɩɿɜɦɭɮɬɭ, ɩɨɜɟɪɧɭɜɲɢ ʀʀ ɜɿɞɧɨɫɧɨ ɨɫɿ ɧɚ 30°, ɿ  ɜɫɬɚɧɨɜɥɸɸɬɶ 
ɬɚɤ, ɳɨ  ɩɚɥɶɰɿ ɤɨɧɬɚɤɬɭɸɬɶ ɡ ɩɥɨɫɤɢɦɢ ɝɪɚɧɹɦɢ ɧɚɞ ɧɚɫɤɪɿɡɧɢɦɢ ɨɬɜɨɪɚɦɢ-ɩɪɨɪɿɡɚɦɢ ɭ 
ɬɨɱɤɚɯ, ɳɨ ɥɟɠɚɬɶ ɧɚ ɫɟɪɟɞɢɧɚɯ ɩɥɨɫɤɢɯ ɝɪɚɧɟɣ, ɛɟɡ ɡɚɡɨɪɭ ɚɛɨ ɧɚɜɿɬɶ ɡ ɧɟɡɧɚɱɧɢɦ ɧɚɬɹɝɨɦ. 
ɉɟɪɟɞɚɱɚ  ɨɛɟɪɬɚɥɶɧɨɝɨ ɦɨɦɟɧɬɭ ɜɿɞ ɜɟɞɭɱɨʀ ɞɨ ɜɟɞɟɧɨʀ ɩɿɜɦɭɮɬɢ ɜɢɤɨɧɭєɬɶɫɹ ɱɟɪɟɡ ɩɚɥɶɰɿ. 
ɉɪɢ ɜɢɧɢɤɧɟɧɧɿ ɞɢɧɚɦɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɞɟɮɨɪɦɭɸɬɶɫɹ ɩɥɨɫɤɿ ɞɿɥɹɧɤɢ ɝɪɚɧɟɣ ɧɚɞ 
ɧɚɫɤɪɿɡɧɢɦɢ ɨɬɜɨɪɚɦɢ-ɩɪɨɪɿɡɚɦɢ ɿ ɡɚ ɪɚɯɭɧɨɤ ʀɯ ɞɟɮɨɪɦɚɰɿʀ  ɩɪɨɝɢɧɭ ɧɚɜɚɧɬɚɠɟɧɧɹ  
ɩɟɪɟɞɚєɬɶɫɹ ɦ’ɹɤɿɲɟ  ɿ ɝɚɫɹɬɶɫɹ ɪɚɞɿɚɥɶɧɿ ɤɨɥɢɜɚɧɧɹ, ɹɤɿ ɜɢɧɢɤɚɸɬɶ ɿɡ-ɡɚ ɧɟɫɩɿɜɜɿɫɧɨɫɬɿ ɜɚɥɿɜ.  

Ⱦɚɥɿ ɭ ɞɨɩɨɜɿɞɿ ɪɨɡɝɥɹɧɭɬɢɣ ɧɚɩɪɭɠɟɧɢɣ ɫɬɚɧ ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ, ɹɤ ɛɚɥɤɢ ɡ 
ɡɚɳɟɦɥɟɧɢɦɢ ɤɿɧɰɹɦɢ.  ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɿ ɫɯɟɦɢ ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ: ɤɨɧɫɬɪɭɤɬɢɜɧɚ ɧɚ ɪɢɫ.2, ɚ, 
ɚ ɪɨɡɪɚɯɭɧɤɨɜɚ  - ɧɚ ɪɢɫ. 2, ɛ. 

                                 
Ɋɢɫ. 2. ɋɯɟɦɢ ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ: ɚ -  ɤɨɧɫɬɪɭɤɬɢɜɧɚ; ɛ – ɪɨɡɪɚɯɭɧɤɨɜɚ ɿ  ɜ – ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɬɢɧ 

 
ɉɪɢ ɜɢɪɿɲɟɧɧɿ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ ɩɪɢɣɧɹɬɿ ɧɚɫɬɭɩɧɿ ɞɨɩɭɳɟɧɧɹ: ɞɟɮɨɪɦɭɸɬɶɫɹ ɬɿɥɶɤɢ 

ɩɪɭɠɧɿ ɞɿɥɹɧɤɢ, ɬɚɤ ɹɤ ɪɨɡɦɿɪɢ ʀɯ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɬɢɧɭ ɧɚɣɦɟɧɲɿ; ɧɚɜɚɧɬɚɠɟɧɧɹ  F  
ɩɪɢɤɥɚɞɟɧɟ ɞɨ ɫɟɪɟɞɢɧɢ ɩɪɭɠɧɢɯ ɞɿɥɹɧɨɤ ɿ  ɪɿɜɧɟ 
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 ,                                                                  (1) 

ɞɟ  T  – ɧɨɦɿɧɚɥɶɧɢɣ ɨɛɟɪɬɚɥɶɧɢɣ ɦɨɦɟɧɬ, ɹɤɢɣ ɩɟɪɟɞɚєɬɶɫɹ ɦɭɮɬɨɸ; kɪ =1,0…4,0 – ɤɨɟɮɿɰɿєɧɬ 
ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɦɚɲɢɧɢ ɜ ɹɤɿɣ ɡɚɫɬɨɫɨɜɚɧɚ ɦɭɮɬɚ; D2 – ɞɿɚɦɟɬɪ ɤɨɥɚ ɬɨɱɨɤ ɤɨɧɬɚɤɬɭ ɩɚɥɶɰɿɜ ɡ 
ɝɪɚɧɹɦɢ;  z – ɱɢɫɥɨ ɩɚɥɶɰɿɜ ɤɨɧɬɚɤɬɭɸɱɢɯ ɡ ɝɪɚɧɹɦɢ;  f – ɤɨɟɮɿɰɿєɧɬ ɬɟɪɬɹ ɜ ɬɨɱɰɿ ɤɨɧɬɚɤɬɭ 
ɩɚɥɟɰɶ-ɝɪɚɧɶ.  

ɉɪɭɠɧɚ ɛɚɥɤɚ ɡ ɡɚɳɟɦɥɟɧɢɦɢ ɤɿɧɰɹɦɢ ɬɪɢɱɿ ɫɬɚɬɢɱɧɨ ɧɟ ɜɢɡɧɚɱɟɧɚ. Ʌɢɲɧɿ ɡɜ’ɹɡɤɢ 
ɡɚɦɿɧɹєɦɨ ɪɟɚɤɰɿɹɦɢ: ɏ1, ɏ2, ɿ ɏ3. Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɞɥɹ ɬɚɤɨʀ ɛɚɥɤɢ ɫɤɥɚɞɚєɦɨ 
ɟɤɜɿɜɚɥɟɧɬɧɭ ɬɚ ɨɫɧɨɜɧɭ ɫɢɫɬɟɦɢ (ɪɢɫ. 3) ɿ ɜɢɤɨɪɢɫɬɨɜɭєɦɨ ɦɟɬɨɞɢɤɭ ɡɚɩɪɨɩɨɧɨɜɚɧɭ ɭ [5]. 
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Ɋɢɫ. 3.  ɋɢɫɬɟɦɢ ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ ɝɪɚɧɿ ɦɭɮɬɢ: ɚ – ɟɤɜɿɜɚɥɟɧɬɧɚ; ɛ – ɨɫɧɨɜɧɚ  

 

ɇɟɜɿɞɨɦɿ ɪɟɚɤɰɿʀ ɜɢɡɧɚɱɚєɦɨ ɿɡ ɭɦɨɜɢ ɪɿɜɧɨɫɬɿ ɧɭɥɸ ɞɟɮɨɪɦɚɰɿɣ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɡɚ 
ʀɯɧɿɦɢ ɧɚɩɪɹɦɤɚɦɢ.  Ɍɨɞɿ ɤɚɧɨɧɿɱɧɿ ɪɿɜɧɹɧɧɹ ɦɟɬɨɞɭ ɫɢɥ ɦɚɬɢɦɭɬɶ ɜɢɝɥɹɞ: 

 

                                                             01313212111  FXXX  ; 

   02323222121  FXXX  ;                                                 (2) 

                                                              03333232131  FXXX  , 

ɞɟ  δij,– ɞɟɮɨɪɦɚɰɿʀ, ɜɿɞɩɨɜɿɞɧɨ ɡɚ ɧɚɩɪɹɦɤɚɦɢ  ɯ1,  ɯ2  ɿ  ɯ3, ɜɢɤɥɢɤɚɧɿ ɜɿɞɩɨɜɿɞɧɨ ɫɢɥɚɦɢ X1=1, 

X2=1  ɿ  X3=1. Ⱦɟɮɨɪɦɚɰɿʀ  δ11, δ12, δ13, δ21, δ22, δ23, δ31, δ32, δ33, δ1F, δ2F  ɿ δ3F ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɝɪɚɥɿɜ Ɇɨɪɚ ɦɟɬɨɞɨɦ  ɋɿɦɩɫɨɧɚ ɚɛɨ ȼɟɪɟɳɚɝɿɧɚ: 
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0

 ,                                                             (3) 

ɞɟ i = 1, 2, 3  i  j = 1, 2, 3 ɱɢɫɥɚ ɩɨɡɧɚɱɟɧɧɹ; s – ɦɟɠɚ ɿɧɬɟɝɪɭɜɚɧɧɹ; Ɇ1, Ɇ2, Ɇ3 ɿ ɆF -  ɡɝɢɧɚɸɱɿ 
ɦɨɦɟɧɬɢ ɜɿɞɩɨɜɿɞɧɨ, ɜɿɞ ɫɢɥ X1=1, X2=1, X3=1 ɿ F; ȿ – ɦɨɞɭɥɶ ɩɪɭɠɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ ɿ J –ɦɨɦɟɧɬ  
ɿɧɟɪɰɿʀ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ ɦɭɮɬɢ. 

 ɉɿɫɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɝɢɧɚɸɱɢɯ ɦɨɦɟɧɬɿɜ Ɇ1, Ɇ2, Ɇ3 ɿ ɆF, ɦɚєɦɨ: δ12,= δ21, = δ22 =  δ23 =  δ32 
=  δ2F  = 0 ɿ ɤɚɧɨɧɿɱɧɿ ɪɿɜɧɹɧɧɹ (2) ɩɪɢɣɦɚɸɬɶ ɜɢɝɥɹɞ: 
                                                        01313111  FXX  ;  

 03333131  FXX  .                                                          (4) 

Ɋɨɡɜ’ɹɡɤɨɦ ɫɢɫɬɟɦɢ ɤɚɧɨɧɿɱɧɢɯ ɨɞɧɨɪɿɞɧɢɯ ɪɿɜɧɹɧɶ (4), ɡɚ ɞɨɩɨɦɨɝɨɸ, ɧɚɩɪɢɤɥɚɞ, 
ɜɢɡɧɚɱɧɢɤɿɜ (ɮɨɪɦɭɥ Ʉɪɚɦɟɪɚ ɿ ɩɪɚɜɢɥɨɦ ɋɚɪɪɸɫɚ), ɡɧɚɯɨɞɢɦɨ ɧɟɜɿɞɨɦɿ  ɏ1 ɿ  X3.  

Ɍɨɞɿ ɫɭɦɚɪɧɢɣ ɡɝɢɧɚɸɱɢɣ ɦɨɦɟɧɬ ɿ ɞɟɮɨɪɦɚɰɿɹ ɜɿɞ ɞɿʀ ɫɢɥɢ  F,  ɪɿɜɧɿ: 

8

FlɆ F    ɿ  
192

1 3
Fl

EJ
F  .                                                   (5) 

 Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɢɪɚɡɿɜ (5) ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɜɟɥɢɱɢɧɢ ɡɝɢɧɚɸɱɨɝɨ ɦɨɦɟɧɬɭ ɿ ɞɟɮɨɪɦɚɰɿʀ 
ɩɪɭɠɧɨʀ ɞɿɥɹɧɤɢ ɝɪɚɧɿ ɦɭɮɬɢ ɬɚ ɜɿɞɨɦɢɦɢ ɦɟɬɨɞɚɦɢ ɨɰɿɧɢɬɢ ʀʀ ɦɿɰɧɿɫɬɶ. 

Ɍɚɤɿ ɦɭɮɬɢ ɩɨɥɿɩɲɭɸɬɶ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɩɨɤɚɡɧɢɤɢ ɦɟɯɚɧɿɱɧɢɯ ɩɪɢɜɨɞɿɜ ɦɚɲɢɧ – 
ɦ’ɹɤɿɲɟ ɩɟɪɟɞɚɸɬɶ ɞɢɧɚɦɿɱɧɢɣ ɨɛɟɪɬɚɥɶɧɢɣ ɦɨɦɟɧɬ, ɤɨɦɩɟɧɫɭɸɬɶ ɧɟɫɩɿɜɜɿɫɧɨɫɬɿ ɿ 
ɩɨɤɪɚɳɭɸɬɶ ɬɟɯɧɨɥɨɝɿɱɧɿɫɬɶ ɡ’єɞɧɚɧɧɹ ɜɚɥɿɜ. 

 
1. Ɇɚɥɚɳɟɧɤɨ ȼ. Ɉ. Ɇɭɮɬɢ ɩɪɢɜɨɞɿɜ. Ʉɨɧɫɬɪɭɤɰɿʀ ɬɚ ɩɪɢɤɥɚɞɢ ɪɨɡɪɚɯɭɧɤɿɜ: ɧɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. 
Ʌɶɜɿɜ: ȼɢɞɚɜɧɢɰɬɜɨ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ „Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ”, 2006. 196 ɫ. 
2. Ɇɚɥɚɳɟɧɤɨ ȼ. Ɉ., ɋɬɪɿɥɟɰɶ ȼ.Ɇ., ɋɬɪɿɥɟɰɶ Ɉ.Ɋ., Ɏɟɞɨɪɭɤ ȼ.Ⱥ.  ɇɨɜɿ ɦɭɮɬɢ ɦɟɯɚɧɿɱɧɢɯ ɩɪɢɜɨɞɿɜ 
ɦɚɲɢɧ. Ɇɨɧɨɝɪɚɮɿɹ. Ɋɿɜɧɟ : ɇɍȼȽɉ, 2019.  198 ɫ. 
3. Ɇɭɮɬɚ: ɩɚɬ. 129902 ɍɤɪɚʀɧɚ: ɆɉɄ  F16D 3/00. u №2017 02003; ɡɚɹɜɥ. 02.03.17; ɨɩɭɛɥ. 26.11.18, Ȼɸɥ. 
№ 22. 2 ɫ.                     
4. Ɂɚɹɜɤɚ u 2019 01624 ɧɚ ɩɚɬɟɧɬ ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ. Ɇɭɮɬɚ ɮɥɚɧɰɟɜɨ-ɩɚɥɶɰɟɜɚ ɩɪɭɠɧɚ. ɆɉɄ 
F 16 D 3/00. 18.02.2019. 

5. ɉɨɥɿɳɭɤ Ɇ.ɉ. Ȼɭɞɿɜɟɥɶɧɚ ɦɟɯɚɧɿɤɚ: ɧɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. Ɋɿɜɧɟ : ɇɍȼȽɉ, 2004. 237 ɫ. 
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ɌȿɈɊȿɌɂɑɇȿ ɈȻȽɊɍɇɌɍȼȺɇɇə ɄȱɇȿɆȺɌɂɑɇɂɏ ɌȺ ȿɇȿɊȽȿɌɂɑɇɂɏ 
ɆɈɀɅɂȼɈɋɌȿɃ ɉɊɂɋɌɊɈȲȼ ɁɆȱɇɂ ɒȼɂȾɄɈɋɌȱ ɑȿɊȿɁ ɁɍȻɑȺɋɌȱ 

ȾɂɎȿɊȿɇɐȱȺɅɂ Ɂ ɁȺɆɄɇɍɌɂɆɂ ȽȱȾɊɈɋɂɋɌȿɆȺɆɂ 
 

THEORETICAL BASIS OF KINEMATIC AND POWER POSSIBILITIES OF DEVICES 
FOR SPEED CHANGE THROUGH EPICYCLIC GEAR TRAINS WITH CLOSED CIRCUIT 

HYDROSYSTEMS 
 

ɋɬɪɿɥɟɰь Ɉɥɟɝ 

 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028, ɍɤɪɚʀɧɚ 

 

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. 

 

ɉɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ ɩɿɞɣɨɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɢɦɢ, ɛɭɞɿɜɟɥɶɧɢɦɢ, ɞɨɪɨɠɧɿɦɢ, 
ɦɟɥɿɨɪɚɬɢɜɧɢɦɢ, ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɦɢ ɦɚɲɢɧɚɦɢ, ɚɜɬɨɦɨɛɿɥɹɦɢ ɿ ɬɪɚɤɬɨɪɚɦɢ, 
ɦɟɬɚɥɨɨɛɪɨɛɧɢɦɢ ɜɟɪɫɬɚɬɚɦɢ ɬɚ ɿɧɲɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɡɚɫɨɛɚɦɢ ɜɢɧɢɤɚє ɩɨɬɪɟɛɚ ɭ ɡɦɿɧɿ 
ɲɜɢɞɤɨɫɬɿ ʀɯ ɪɨɛɨɱɢɯ ɦɟɯɚɧɿɡɦɿɜ. Ⱦɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɢɫɬɪɨʀ ɭ ɜɢɝɥɹɞɿ ɫɬɭɩɿɧɱɚɫɬɢɯ 
ɿ ɛɟɡɫɬɭɩɿɧɱɚɫɬɢɯ ɤɨɪɨɛɨɤ ɲɜɢɞɤɨɫɬɟɣ. Ɉɫɧɨɜɧɢɦɢ ɧɟɞɨɥɿɤɚɦɢ ɿɫɧɭɸɱɨɝɨ ɫɬɭɩɿɧɱɚɫɬɨɝɨ 
ɤɟɪɭɜɚɧɧɹ ɲɜɢɞɤɿɫɬɸ є ɜɢɧɢɤɧɟɧɧɹ  ɞɢɧɚɦɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɩɿɞ ɱɚɫ ɩɟɪɟɯɨɞɿɜ ɡ ɨɞɧɿєʀ 
ɲɜɢɞɤɨɫɬɿ ɧɚ ɿɧɲɭ, ɜɟɥɢɤɚ ɦɚɬɟɪɿɚɥɨɦɿɫɬɤɿɫɬɶ, ɫɤɥɚɞɧɿɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿʀ,  ɚ ɬɪɚɞɢɰɿɣɧɨɝɨ 
ɛɟɡɫɬɭɩɿɧɱɚɫɬɨɝɨ – ɿɧɬɟɧɫɢɜɧɟ ɫɩɪɚɰɸɜɚɧɧɹ ɞɟɬɚɥɟɣ ɜɧɚɫɥɿɞɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɮɪɢɤɰɿɣɧɢɯ 
ɫɬɪɿɱɤɨɜɢɯ, ɤɨɥɨɞɤɨɜɢɯ ɚɛɨ ɞɢɫɤɨɜɢɯ ɝɚɥɶɦ ɬɚ ɛɥɨɤɭɜɚɥɶɧɢɯ ɮɪɢɤɰɿɣɧɢɯ ɦɭɮɬ.  

Ɍɨɦɭ ɧɚ ɨɫɧɨɜɿ ɲɢɪɨɤɨɝɨ ɚɧɚɥɿɡɭ ɿɫɧɭɸɱɢɯ ɫɩɨɫɨɛɿɜ ɿ ɩɪɢɫɬɪɨʀɜ ɤɟɪɭɜɚɧɧɹ ɡɦɿɧɚɦɢ 
ɲɜɢɞɤɨɫɬɿ [1, 2] ɡɪɨɛɥɟɧɢɣ ɡɚɝɚɥɶɧɢɣ ɜɢɫɧɨɜɨɤ, ɳɨ ɚɤɬɭɚɥɶɧɨɸ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨɸ ɡɚɞɚɱɟɸ є 
ɪɨɡɪɨɛɤɚ ɧɨɜɢɯ ɫɩɨɫɨɛɿɜ ɿ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɤɟɪɭɜɚɧɧɹ  ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɭ ɬɟɯɧɿɰɿ, ɹɤɿ ɭɫɭɜɚɥɢ 
ɛ ɜɤɚɡɚɧɿ ɧɟɞɨɥɿɤɢ. Ɉɛґɪɭɧɬɨɜɚɧɚ ɦɨɠɥɢɜɿɫɬɶ ɤɟɪɭɜɚɧɧɹ ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɡɭɛɱɚɫɬɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɚ ɡ ɡɚɦɤɧɭɬɨɸ ɝɿɞɪɨɫɢɫɬɟɦɨɸ ɩɪɢɜɟɞɟɧɚ ɜ ɪɨɛɨɬɿ  [3].  

Ɋɨɡɪɨɛɥɟɧɿ ɧɨɜɿ ɩɪɢɫɬɪɨʀ ɤɟɪɭɜɚɧɧɹ ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɱɟɪɟɡ ɡɭɛɱɚɫɬɿ ɞɢɮɟɪɟɧɰɿɚɥɢ ɿ 
ɡɚɦɤɧɭɬɿ ɝɿɞɪɨɫɢɫɬɟɦɢ ɭ ɜɢɝɥɹɞɿ ɩɚɬɟɧɬɿɜ ɍɤɪɚʀɧɢ ɧɚ ɤɨɪɢɫɧɿ ɦɨɞɟɥɿ 7328, 11121, 11267, 11398, 
14701, 18514, 18587, 25335, 28463, 28489, 48698 ɿ 108239. ɐɿ ɩɪɢɫɬɪɨʀ ɦɿɫɬɹɬɶ ɡɭɛɱɚɫɬɢɣ 
ɞɢɮɟɪɟɧɰɿɚɥ ɡɿ ɜɫɬɚɧɨɜɥɟɧɨɸ ɧɚ ɨɞɧɿɣ ɿɡ ɤɟɪɭɸɱɢɯ ɥɚɧɨɤ ɡɚɦɤɧɭɬɨɸ ɝɿɞɪɨɫɢɫɬɟɦɨɸ. Ɉɞɢɧ ɡ 
ɜɚɪɿɚɧɬɿɜ ɬɚɤɨɝɨ ɩɪɢɫɬɪɨɸ, ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ. 1, ɚ, ɛ, ɹɤɢɣ ɦɿɫɬɢɬɶ ɫɨɧɹɱɧɟ ɡɭɛɱɚɫɬɟ ɤɨɥɟɫɨ 1, 
ɫɚɬɟɥɿɬ 2, ɟɩɿɰɢɤɥ 3 ɿ ɜɨɞɢɥɨ 4, ɳɨ ɪɨɡɦɿɳɟɧɿ ɭ ɤɨɪɩɭɫɿ 5, ɧɚ ɹɤɨɦɭ ɡɚɤɪɿɩɥɟɧɚ ɡɚɦɤɧɭɬɚ 
ɝɿɞɪɨɫɢɫɬɟɦɚ 6 ɿ ɱɟɪɟɡ ɡɭɛɱɚɫɬɭ ɩɟɪɟɞɚɱɭ 7 ɡɜ’ɹɡɚɧɚ ɡ ɟɩɿɰɢɤɥɨɦ 3. Ɂɚɦɤɧɭɬɚ ɝɿɞɪɨɫɢɫɬɟɦɚ (ɪɢɫ. 
1, ɜ) ɫɤɥɚɞɚєɬɶɫɹ ɡ ɲɟɫɬɟɪɟɧɱɚɫɬɨɝɨ ɝɿɞɪɨɧɚɫɨɫɚ 8, ɬɪɭɛɨɩɪɨɜɨɞɿɜ 9, ɪɟɝɭɥɸɜɚɥɶɧɨɝɨ ɤɪɚɧɚ 10, 
ɩɟɪɟɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ 11 ɿ єɦɧɨɫɬɿ ɞɥɹ ɪɿɞɢɧɢ 12.  

ɉɪɨɜɟɞɟɧɿ ɬɟɨɪɟɬɢɱɧɨ-ɤɨɦɩ’ɸɬɟɪɧɿ ɤɿɧɟɦɚɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɨɜɢɯ ɩɪɢɫɬɪɨʀɜ ɤɟɪɭɜɚɧɧɹ 
ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɱɟɪɟɡ ɡɭɛɱɚɫɬɿ ɞɢɮɟɪɟɧɰɿɚɥɢ ɿ ɡɚɦɤɧɭɬɿ ɝɿɞɪɨɫɢɫɬɟɦɢ. ɇɚ ɩɪɢɤɥɚɞɿ ɪɢɫ. 1 
ɪɨɡɝɥɹɧɭɬɚ  ɡɦɿɧɚ ɲɜɢɞɤɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɭɛɱɚɫɬɨɝɨ  ɞɢɮɟɪɟɧɰɿɚɥɚ ɡ ɡɚɦɤɧɭɬɨɸ 
ɝɿɞɪɨɫɢɫɬɟɦɨɸ ɱɟɪɟɡ ɟɩɿɰɢɤɥ 3, ɤɨɥɢ ɜɟɞɭɱɨɸ ɥɚɧɤɨɸ ɛɭɞɟ ɫɨɧɹɱɧɟ ɡɭɛɱɚɫɬɟ ɤɨɥɟɫɨ 1, ɚ 
ɜɟɞɟɧɨɸ – ɜɨɞɢɥɨ 4 (ɪɢɫ. 1, ɚ). əɤɳɨ ɩɪɢɣɧɹɬɢ ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɜɟɞɭɱɨʀ ɥɚɧɤɢ 1 ɡɚ Ȧ1 = const, 
ɬɨɞɿ ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɟɩɿɰɢɤɥɚ 3 (Ȧ3 = var) ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɦɤɧɭɬɨʀ ɝɿɞɪɨɫɢɫɬɟɦɢ 6 
ɦɨɠɧɚ ɩɥɚɜɧɨ ɡɦɿɧɸɜɚɬɢ ɲɜɢɞɤɿɫɬɶ ɜɟɞɟɧɨʀ ɥɚɧɤɢ – ɜɨɞɢɥɚ 4 (Ȧ4). Ɇɚєɦɨ ɬɟ, ɳɨ ɟɩɿɰɢɤɥ 3 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɱɟɪɟɡ ɡɭɛɱɚɫɬɭ ɩɟɪɟɞɚɱɭ 7 ɩɪɢɜɨɞɢɬɶ ɭ ɪɭɯ ɲɟɫɬɟɪɟɧɱɚɫɬɢɣ ɝɿɞɪɨɧɚɫɨɫ 8, ɹɤɢɣ ɩɟɪɟɤɚɱɭє 
ɪɿɞɢɧɭ ɜ ɡɚɦɤɧɭɬɿɣ ɝɿɞɪɨɫɢɫɬɟɦɿ 6 ɤɨɥɢ ɪɟɝɭɥɸɜɚɥɶɧɢɣ ɤɪɚɧ 10 ɜɿɞɤɪɢɬɢɣ. əɤɳɨ 
ɪɟɝɭɥɸɜɚɥɶɧɢɣ ɤɪɚɧ 10 ɡɚɤɪɢɬɢɣ, ɬɨɞɿ ɡɚɦɤɧɭɬɚ ɝɿɞɪɨɫɢɫɬɟɦɚ 6 ɡɚɤɪɢɬɚ, ɬɨɛɬɨ ɲɟɫɬɟɪɟɧɱɚɫɬɢɣ 
ɝɿɞɪɨɧɚɫɨɫ 8 ɡɭɩɢɧɟɧɢɣ ɿ ɡɭɛɱɚɫɬɟ ɤɨɥɟɫɨ – ɟɩɿɰɢɤɥ 3 ɡɭɩɢɧɟɧɟ (Ȧ3 = 0). 

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɢ: ɡɭɛɱɚɫɬɢɣ ɞɢɮɟɪɟɧɰɿɚɥ ɡ ɡɚɦɤɧɭɬɨɸ ɝɿɞɪɨɫɢɫɬɟɦɨɸ ɡ ɜɟɞɭɱɢɦ: 
ɚ – ɫɨɧɹɱɧɢɦ ɡɭɛɱɚɫɬɢɦ ɤɨɥɟɫɨɦ; ɛ – ɜɨɞɢɥɨɦ;  ɜ – ɡɚɦɤɧɭɬɚ ɝɿɞɪɨɫɢɫɬɟɦɚ 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɪɟɝɭɥɸɜɚɥɶɧɨɝɨ ɤɪɚɧɚ 10, ɲɜɢɞɤɿɫɬɶ 
ɡɭɛɱɚɫɬɨɝɨ ɤɨɥɟɫɚ – ɟɩɿɰɢɤɥɚ 3 (Ȧ3) ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 0 ɞɨ Ȧ3max ɿ, ɩɪɢ ɰɶɨɦɭ, ɡɦɿɧɸєɬɶɫɹ 
ɲɜɢɞɤɿɫɬɶ ɜɨɞɢɥɚ 4 (Ȧ4). əɤɳɨ ɠ ɩɪɢɣɧɹɬɢ ɜɨɞɢɥɨ 4 ɡɚ ɜɟɞɭɱɭ ɥɚɧɤɭ (ɪɢɫ. 1, ɛ) ɡ ɤɭɬɨɜɨɸ 
ɲɜɢɞɤɿɫɬɸ Ȧ4 = const, ɬɨɞɿ ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɡɭɛɱɚɫɬɨɝɨ ɤɨɥɟɫɚ – ɟɩɿɰɢɤɥɚ 3 Ȧ3 = var 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɦɤɧɭɬɨʀ ɝɿɞɪɨɫɢɫɬɟɦɢ 6 ɦɨɠɧɚ ɩɥɚɜɧɨ ɡɦɿɧɸɜɚɬɢ ɲɜɢɞɤɿɫɬɶ ɜɟɞɟɧɨʀ ɥɚɧɤɢ, 
ɫɨɧɹɱɧɨɝɨ ɡɭɛɱɚɫɬɨɝɨ ɤɨɥɟɫɚ 1. Ɂɜ'ɹɡɨɤ ɦɿɠ ɲɜɢɞɤɨɫɬɹɦɢ ɜ ɬɚɤɢɯ ɩɟɪɟɞɚɱɚɯ ɨɩɢɫɚɧɢɣ ɭ 
ɪɨɛɨɬɚɯ [4].  

Ⱦɥɹ ɧɚɨɱɧɨɫɬɿ ɯɚɪɚɤɬɟɪɭ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɱɟɪɟɡ ɡɭɛɱɚɫɬɢɣ ɞɢɮɟɪɟɧɰɿɚɥ ɡ ɩɪɢɫɬɪɨєɦ ɭ 
ɜɢɝɥɹɞɿ ɡɚɦɤɧɭɬɨʀ ɝɿɞɪɨɫɢɫɬɟɦɢ, ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɨɬɪɢɦɚɧɿ ɝɪɚɮɿɱɧɿ 
ɡɚɥɟɠɧɨɫɬɿ ɩɨɤɚɡɚɧɿ ɧɚ ɪɢɫ. 2. 

 

 
 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɨɫɬɿ  ɦɿɠ ɲɜɢɞɤɨɫɬɹɦɢ ɥɚɧɨɤ ɡɭɛɱɚɫɬɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɚ: 
ɚ – ɞɥɹ ɫɯɟɦɢ ɧɚ ɪɢɫ. 1, ɚ; ɛ – ɞɥɹ ɫɯɟɦɢ ɧɚ ɪɢɫ. 1, ɛ   

 
Ɉɬɪɢɦɚɧɿ ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɦɿɠ ɜɟɞɭɱɨɸ ɿ ɜɟɞɟɧɨɸ ɥɚɧɤɚɦɢ (ɫɨɧɹɱɧɢɦ 

ɡɭɛɱɚɫɬɢɦ ɤɨɥɟɫɨɦ ɿ ɜɨɞɢɥɨɦ, ɚɛɨ ɧɚɜɩɚɤɢ) ɭ ɡɭɛɱɚɫɬɨɦɭ ɞɢɮɟɪɟɧɰɿɚɥɿ ɡ ɡɚɦɤɧɭɬɨɸ 
ɝɿɞɪɨɫɢɫɬɟɦɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɚɫɨɛɿɜ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ, ɩɨɞɚɧɿ ɧɚ ɪɢɫ.2, ɧɚɨɱɧɨ 
ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɤɟɪɭɜɚɧɧɹ ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɦɿɠ ɜɟɞɭɱɨɸ ɿ ɜɟɞɟɧɨɸ ɥɚɧɤɚɦɢ ɩɪɢ 
ɡɦɿɧɿ ɲɜɢɞɤɨɫɬɿ ɥɚɧɤɢ ɤɟɪɭɜɚɧɧɹ. 

ɉɪɨɜɟɞɟɧɿ ɬɟɨɪɟɬɢɱɧɨ-ɤɨɦɩ’ɸɬɟɪɧɿ ɟɧɟɪɝɟɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɨɜɢɯ ɩɪɢɫɬɪɨʀɜ ɤɟɪɭɜɚɧɧɹ 
ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ ɱɟɪɟɡ ɜɢɡɧɚɱɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɚ ɤɨɪɢɫɧɨʀ ɞɿʀ (ɄɄȾ), ɹɤɢɣ є ɨɰɿɧɤɨɸ 
ɞɨɫɤɨɧɚɥɨɫɬɿ ɦɚɲɢɧ ɿ ɦɟɯɚɧɿɡɦɿɜ. ɉɪɢ ɜɢɡɧɚɱɟɧɧɿ ɄɄȾ ɩɟɪɟɞɛɚɱɚɸɬɶ, ɳɨ ɜɬɪɚɬɢ ɧɚ ɬɟɪɬɹ ɜ 
ɤɨɠɧɿɣ ɩɚɪɿ ɡɭɛɱɚɫɬɢɯ ɤɨɥɿɫ ɡɭɛɱɚɫɬɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɚ ɩɪɨɩɨɪɰɿɨɧɚɥɶɧɿ ɞɨɛɭɬɤɭ ɤɨɥɨɜɨʀ ɫɢɥɢ 
ɧɚ ɡɭɛɰɹɯ ɿ ɲɜɢɞɤɨɫɬɿ ɬɨɱɤɢ ɩɨɱɚɬɤɨɜɨɝɨ ɤɨɥɚ ɫɚɬɟɥɿɬɚ ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɜɨɞɢɥɚ (Ftv) ɚɛɨ 
ɞɨɛɭɬɤɭ ɨɛɟɪɬɚɥɶɧɨɝɨ ɦɨɦɟɧɬɭ ɧɚ ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɥɚɧɤɢ (Ti Ȧi). ɐɟɣ ɞɨɛɭɬɨɤ ɧɨɫɢɬɶ ɧɚɡɜɭ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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«ɩɨɬɟɧɰɿɚɥɶɧɨʀ ɩɨɬɭɠɧɨɫɬɿ». ɇɚ ɨɫɧɨɜɿ ɦɟɬɨɞɭ «ɩɨɬɟɧɰɿɚɥɶɧɨʀ ɩɨɬɭɠɧɨɫɬɿ» ɨɬɪɢɦɚɧɿ 
ɚɧɚɥɿɬɢɱɧɿ ɜɢɪɚɡɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɄɄȾ, [5]  ɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ - 
ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ, ɲɜɢɞɤɨɫɬɿ ɥɚɧɤɢ ɤɟɪɭɜɚɧɧɹ ɿ ɱɢɫɥɚ ɫɬɭɩɟɧɟɣ. 

ɉɨɞɿɛɧɨ ɞɨ ɩɨɩɟɪɟɞɧɶɨɝɨ ɨɬɪɢɦɚɧɨ ɝɪɚɮɿɱɧɿ ɡɨɛɪɚɠɟɧɧɹ ɚɧɚɥɿɬɢɱɧɢɯ ɜɢɪɚɡɿɜ ɞɥɹ ɄɄȾ 
ɡɭɛɱɚɫɬɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɚ,  ɩɨɤɚɡɚɧɨɝɨ ɧɚ ɪɢɫ. 1 ɿ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3. 

 

 
 

Ɋɢɫ. 3. Ɂɚɥɟɠɧɨɫɬɿ ɡɦɿɧɢ ɄɄȾ ɡɭɛɱɚɫɬɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɚ:  ɚ - ɞɥɹ ɫɯɟɦɢ ɧɚ ɪɢɫ. 1, ɚ; ɛ - ɞɥɹ ɫɯɟɦɢ ɧɚ ɪɢɫ. 1, ɛ  
    

ȼɢɫɧɨɜɤɢ: 
1. ɉɪɢɜɟɞɟɧɿ ɦɟɬɨɞɢɤɢ ɬɟɨɪɟɬɢɱɧɨ-ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ ɦɿɠ 

ɲɜɢɞɤɨɫɬɹɦɢ ɜɟɞɭɱɢɯ ɿ ɜɟɞɟɧɢɯ ɥɚɧɨɤ ɿ ɄɄȾ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɥɚɧɨɤ ɤɟɪɭɜɚɧɧɹ, ɩɟɪɟɞɚɬɨɱɧɨɝɨ 
ɜɿɞɧɨɲɟɧɧɹ ɿ ɱɢɫɥɚ ɫɬɭɩɟɧɟɣ, ɞɨɡɜɨɥɹɸɬɶ ɨɛґɪɭɧɬɭɜɚɬɢ ɤɿɧɟɦɚɬɢɱɧɿ ɬɚ ɟɧɟɪɝɟɬɢɱɧɿ 
ɦɨɠɥɢɜɨɫɬɿ ɪɿɡɧɢɯ ɫɯɟɦ, ɹɤ ɨɞɧɨɫɬɭɩɿɧɱɚɫɬɢɯ ɬɚɤ ɿ ɞɥɹ ɛɚɝɚɬɨɫɬɭɩɿɧɱɚɫɬɢɯ ɡɭɛɱɚɫɬɢɯ 
ɞɢɮɟɪɟɧɰɿɚɥɿɜ.  

2. Ɉɬɪɢɦɚɧɿ ɝɪɚɮɿɱɧɿ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɲɜɢɞɤɨɫɬɹɦɢ ɥɚɧɨɤ (ɪɢɫ. 2) ɿ ɞɥɹ ɄɄȾ  (ɪɢɫ. 3) 
ɡɭɛɱɚɫɬɢɯ ɞɢɮɟɪɟɧɰɿɚɥɿɜ, ɧɚɨɱɧɨ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɫɥɿɞɤɭɜɚɬɢ ɡɦɿɧɢ ɲɜɢɞɤɨɫɬɿ ɿ ɄɄȾ ɜɿɞ 
ɲɜɢɞɤɨɫɬɿ ɥɚɧɨɤ ɤɟɪɭɜɚɧɧɹ, ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɬɚ ɱɢɫɥɚ ɫɬɭɩɟɧɟɣ. Ɋɟɡɭɥɶɬɚɬɢ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɚɬɢ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɧɨɜɢɯ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɡɦɿɧɚɦɢ ɲɜɢɞɤɨɫɬɿ, ɜɨɧɢ є 
ɩɿɞґɪɭɧɬɹɦ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɫɢɥɨɜɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

3. ɇɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜɩɪɨɜɚɞɠɟɧɨ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɩɪɢ ɜɢɤɥɚɞɚɧɧɿ 
ɞɢɫɰɢɩɥɿɧ ɦɚɲɢɧɨɡɧɚɜɫɬɜɚ ɧɚ ɤɚɮɟɞɪɚɯ  ɬɟɯɧɿɱɧɨʀ ɦɟɯɚɧɿɤɢ ɿ ɞɢɧɚɦɿɤɢ ɦɚɲɢɧ ɇɚɰɿɨɧɚɥɶɧɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» ɿ ɬɟɨɪɟɬɢɱɧɨʀ ɦɟɯɚɧɿɤɢ, ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ ɬɚ 
ɦɚɲɢɧɨɡɧɚɜɫɬɜɚ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ 
(ɦ. Ɋɿɜɧɟ). 
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ɊɈɅɖ ȿɅȿɄɌɊɈɄȺɊȱȼ ȼ ɋɍɑȺɋɇɈɆɍ ɆȱɋɌȱ 
 

THE ROLE OF ELECTROCARES IN THE CURRENT CITY 
 

Ɍɪɢɝɭɛ Ɋɭɫɥɚɧɚ 
 

Kyiv National University of Construction and Architecture, 

Kyiv, 31, Povitroflotskyi Ave., Ukraine 

Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, 
ɍɤɪɚʀɧɚ, Ʉɢʀɜ, ɩɪɨɫɩ. ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ, 31, 03037, ɚ. 334ɚ 

 
  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. 
 

ɇɚ ɞɨɪɨɝɚɯ ɜɫɟ ɱɚɫɬɿɲɟ ɦɨɠɧɚ ɡɭɫɬɪɿɬɢ ɧɟɡɜɢɱɚɣɧɢɣ ɜɢɞ ɬɪɚɧɫɩɨɪɬɭ – ɟɥɟɤɬɪɨɦɨɛɿɥɶ. 
ɉɨɩɢɬ ɧɚ ɬɚɤɟ ɚɜɬɨ ɩɨɫɬɿɣɧɨ ɡɪɨɫɬɚє – ɩɟɪɲ ɡɚ ɜɫɟ, ɱɟɪɟɡ ɟɤɨɧɨɦɿɱɧɿ ɤɪɢɡɢ, ɡɛɿɥɶɲɟɧɧɹ ɜɚɪɬɨɫɬɿ 
ɛɟɧɡɢɧɭ ɿ ɝɚɡɭ ɬɚ ɩɨɝɿɪɲɟɧɧɹ ɟɤɨɥɨɝɿʀ. Ɂɚ ɞɚɧɢɦɢ ɫɬɚɬɢɫɬɢɤɢ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɢ ɜɿɞ 
ɡɜɢɱɚɣɧɨɝɨ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɫɩɪɢɱɢɧɹє ɩɨɧɚɞ 400000 ɩɟɪɟɞɱɚɫɧɢɯ ɫɦɟɪɬɟɣ ɧɚ ɪɿɤ, 
ɚ ɟɤɨɧɨɦɿɤɚ ɤɪɚʀɧɢ ɳɨɪɿɱɧɨ ɜɬɪɚɱɚє 100 ɦɥɪɞ.єɜɪɨ ɱɟɪɟɡ ɡɚɬɨɪɢ. Ʉɪɚʀɧɢ Єɋ ɚɤɬɢɜɧɨ 
ɜɩɪɨɜɚɞɠɭɸɬɶ ɦɚɫɲɬɚɛɧɿ ɬɚ ɞɚɥɟɤɨɫɹɠɧɿ ɩɪɨɝɪɚɦɢ ɿɧɜɟɫɬɭɜɚɧɧɹ ɡ ɦɟɬɨɸ ɦɨɞɟɪɧɿɡɚɰɿʀ 
ɬɪɚɧɫɩɨɪɬɭ ɬɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɲɥɹɯɨɦ ʀɯ «ɟɤɨɥɨɝɿɡɚɰɿʀ» [1]. Ɂ ɦɟɬɨɸ ɦɿɧɿɦɿɡɚɰɿʀ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɞɨɜɤɿɥɥɹ ɬɚ ɡɛɟɪɟɠɟɧɧɹ ɦɿɫɶɤɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɪɢɧɨɤ 
ɜɢɤɨɪɢɫɬɨɜɭє «ɡɟɥɟɧɢɣ ɬɪɚɧɫɩɨɪɬ». Ɂɧɚɱɧɢɣ ɩɨɬɟɧɰɿɚɥ ɪɨɫɬɭ ɜ ɞɚɧɨɦɭ ɧɚɩɪɹɦɤɭ ɦɚɸɬɶ 
ɟɥɟɤɬɪɨɦɨɛɿɥɿ.  

ɉɟɪɲ ɡɚ ɜɫɟ ɟɥɟɤɬɪɨɦɨɛɿɥɶ – ɰɟ ɚɜɬɨɦɨɛɿɥɶ, ɳɨ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɪɭɯ ɨɞɧɢɦ ɚɛɨ ɞɟɤɿɥɶɤɨɦɚ 
ɟɥɟɤɬɪɨɞɜɢɝɭɧɚɦɢ ɡ ɠɢɜɥɟɧɧɹɦ ɜɿɞ ɚɤɭɦɭɥɹɬɨɪɿɜ ɚɛɨ ɩɚɥɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɚ ɧɟ ɞɜɢɝɭɧɨɦ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ [2]. ȿɥɟɤɬɪɨɦɨɛɿɥɶ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɞɜɢɝɭɧɨɦ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɚɧɧɹ; ɜɿɞ ɚɜɬɨɦɨɛɿɥɹ ɡ ɟɥɟɤɬɪɢɱɧɨɸ ɩɟɪɟɞɚɱɟɸ ɬɚ ɜɿɞ ɬɪɨɥɟɣɛɭɫɿɜ. 

ɇɚɫɩɪɚɜɞɿ, ɟɥɟɤɬɪɨɦɨɛɿɥɶ ɛɭɜ ɜɢɧɚɣɞɟɧɢɣ ɪɚɧɿɲɟ, ɧɿɠ ɞɜɢɝɭɧ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ. 
Ⱦɟɫɶ ɜ ɩɟɪɿɨɞ ɡ 1832 ɩɨ 1839 ɪɨɤɿɜ Ɋɨɛɟɪɬ Ⱥɧɞɟɪɫɨɧ ɭ Ⱥɛɟɪɞɢɧɿ ɫɤɨɧɫɬɪɭɸɜɚɜ ɩɪɨɬɨɬɢɩ 
ɟɥɟɤɬɪɨɦɨɛɿɥɹ. ɉɪɨɬɟ ɡ ɱɚɫɨɦ ɿɧɬɟɪɟɫ ɞɨ ɧɢɯ ɜɩɚɜ, ɛɿɥɶɲɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ ɧɚɛɭɥɢ ɡɜɢɱɧɿ ɦɨɞɟɥɿ 
ɚɜɬɨ. Ⱥɜɬɨɦɨɛɿɥɶ, ɫɯɨɠɢɣ ɧɚ ɜɿɡɨɤ ɿɡ ɟɥɟɤɬɪɨɞɜɢɝɭɧɨɦ, ɛɭɜ ɫɬɜɨɪɟɧɢɣ ɭ 1841 ɪɨɰɿ. Ɂɝɨɞɨɦ ɧɚ 
ɦɿɠɧɚɪɨɞɧɿɣ ɜɢɫɬɚɜɰɿ ɟɥɟɤɬɪɢɤɢ ɭ Ɏɪɚɧɰɿʀ ɛɭɥɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɟɥɟɤɬɪɨɦɨɛɿɥɶ Ƚɭɫɬɚɜɚ Ɍɪɨɜɟ, 
ɹɤɢɣ ɛɭɜ ɬɪɢɤɨɥɿɫɧɢɦ, ɞɨɫɹɝɚɜ ɲɜɢɞɤɨɫɬɿ 12 ɤɦ/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɚ ɞɚɥɶɧɿɫɬɶ ɯɨɞɭ – 26 ɤɦ. 
ɉɟɪɲɢɣ ɧɿɦɟɰɶɤɢɣ ɟɥɟɤɬɪɨɦɨɛɿɥɶ Ɏɥɨɤɟɧɚ ɫɬɜɨɪɢɥɢ 1888 ɪɨɤɭ. ɍ 1901 ɪɨɰɿ Ɏɟɪɞɢɧɚɧɞ 
ɉɨɪɲɟ ɪɨɡɪɨɛɢɜ ɝɿɛɪɢɞɧɟ ɚɜɬɨ Lohner–Porsche Mixte Hybrid ɿɡ ɦɨɬɨɪ – ɤɨɥɟɫɚɦɢ, ɤɨɠɧɟ ɡ ɹɤɢɯ 
ɩɨɬɭɠɧɿɫɬɸ 2,5–3,5 ɤ.ɫ., ɧɚ ɤɨɪɨɬɤɢɣ ɱɚɫ ɪɨɡɜɢɜɚɥɢ ɩɨɬɭɠɧɿɫɬɶ ɞɨ 7 ɤ.ɫ. Ɂɚɦɿɫɬɶ ɜɚɠɤɢɯ 
ɛɚɬɚɪɟɣ ɹɤ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ ɚɜɬɨ ɛɭɥɨ ɨɫɧɚɳɟɧɟ ɞɜɢɝɭɧɨɦ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ, ɳɨ 
ɜɢɤɨɧɭɜɚɜ ɪɨɥɶ ɝɟɧɟɪɚɬɨɪɚ. ɇɟɞɨɥɿɤɨɦ ɪɚɧɧɿɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɫɬɚɥɚ ɫɤɥɚɞɧɚ ɫɢɫɬɟɦɚ 
ɩɿɞɡɚɪɹɞɤɢ.  

Ʌɢɲɟ ɜ ɤɿɧɰɿ 60-ɯ ɪɨɤɿɜ 20-ɝɨ ɫɬɨɥɿɬɬɹ ɩɪɨ ɟɥɟɤɬɪɨɦɨɛɿɥɿ ɡɧɨɜɭ ɩɨɱɚɥɢ ɝɨɜɨɪɢɬɢ ɹɤ ɩɪɨ 
ɛɿɥɶɲ ɟɤɨɥɨɝɿɱɧɭ ɚɥɶɬɟɪɧɚɬɢɜɭ ɚɜɬɨɦɨɛɿɥɹɦ ɳɨ ʀɡɞɹɬɶ ɧɚ ɜɢɤɨɩɧɨɦɭ ɩɚɥɢɜɿ (ɛɟɧɡɢɧ, ɞɢɡɟɥɶɧɟ 
ɩɚɥɶɧɟ). ȼ 70-ɯ ɪɨɤɚɯ ɡɪɨɫɥɚ ɰɿɧɚ ɧɚ ɧɚɮɬɭ, ɚ ɩɨɞɟɲɟɜɲɚɥɚ ɭ 80-ɯ ɿ ɟɥɟɤɬɪɨɦɨɛɿɥɶ ɡɧɨɜɭ 
ɩɟɪɟɫɬɚɜ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɩɨɩɢɬɨɦ.  
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ɉɨɱɢɧɚɸɱɢ ɡ 90-ɯ ɪɨɤɿɜ ɨɞɧɿєɸ ɡ ɬɟɧɞɟɧɰɿɣ ɚɜɬɨɦɨɛɿɥɟɛɭɞɭɜɚɧɧɹ ɫɬɚɥɨ ɡɦɟɧɲɟɧɧɹ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɫɬɚɧ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. Ⱦɟɹɤɿ ɤɪɚʀɧɢ ɩɨɱɚɥɢ ɩɪɢɣɦɚɬɢ ɪɟɝɭɥɹɬɨɪɧɿ 
ɞɨɤɭɦɟɧɬɢ, ɳɨ ɨɛɦɟɠɭɜɚɥɢ ɲɤɿɞɥɢɜɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɜɢɤɢɞɢ ɜ ɚɬɦɨɫɮɟɪɭ. Ɍɨɞɿ ɪɨɡɪɨɛɤɨɸ 
ɟɥɟɤɬɪɨɚɜɬɨ ɡɚɣɧɹɥɢɫɹ ɜɟɥɢɤɿ ɤɨɦɩɚɧɿʀ – Ford (Ford Ecostar – ɦɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ               
110 ɤɦ/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɨɛɿɝ ɧɚ ɨɞɧɿɣ ɡɚɪɹɞɰɿ 70-80 ɤɦ);  Renaissance Cars (Tropica – 
ɦɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ 100 ɤɦ/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɨɛɿɝ ɧɚ ɨɞɧɿɣ ɡɚɪɹɞɰɿ 110-130 ɤɦ); 
Volkswagen (ɟɥɟɤɬɪɢɱɧɿ ɜɟɪɫɿʀ ɦɨɞɟɥɟɣ Golf, Jetta ɬɚ ɦɨɞɟɥɶ CityStromer ɦɚɤɫɢɦɚɥɶɧɚ 
ɲɜɢɞɤɿɫɬɶ 100 ɤɦ/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɨɛɿɝ ɧɚ ɨɞɧɿɣ ɡɚɪɹɞɰɿ 50-90 ɤɦ); Renault (Clio Electrique 
ɦɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ 100 ɤɦ/ɝɨɞ, ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɨɛɿɝ ɧɚ ɨɞɧɿɣ ɡɚɪɹɞɰɿ 100 ɤɦ); Peugeot ɢ 
Citroёn ɬɚɤɨɠ ɦɚɥɢ ɫɜɨʀ ɪɨɡɪɨɛɤɢ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ [3, 4]  . 

ɇɚ 2015 ɪɿɤ ɭ ɫɜɿɬɿ ɛɭɥɨ 1 ɦɥɧ ɩɪɢɜɚɬɧɢɯ ɡɚɪɹɞɧɢɯ ɩɪɢɫɬɪɨʀɜ, 162 ɬɢɫ ɩɭɛɥɿɱɧɢɯ 
ɡɜɢɱɚɣɧɢɯ ɡɚɪɹɞɧɢɯ ɫɬɚɧɰɿɣ ɞɥɹ ɟɥɟɤɬɪɨɚɜɬɨ ɿ 28 ɬɢɫ ɩɭɛɥɿɱɧɢɯ ɲɜɢɞɤɢɯ ɩɿɞɡɚɪɹɞɧɢɯ ɫɬɚɧɰɿɣ.  

Ɉɮɿɰɿɣɧɨ ɩɟɪɲɿ ɟɥɟɤɬɪɨɦɨɛɿɥɿ ɜ ɍɤɪɚʀɧɿ ɡ'ɹɜɢɥɢɫɹ ɜ 1993 ɪɨɰɿ. ɋɶɨɝɨɞɧɿ ɥɿɞɟɪ ɡ ɬɚɤɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ – Ʉɢɬɢɣ. ɍɤɪɚʀɧɫɶɤɢɣ ɪɢɧɨɤ ɞɨɫɢɬɶ ɲɜɢɞɤɨ ɡɜɢɤɚє ɞɨ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ. Ɂɚɜɞɹɤɢ 
ɧɨɜɢɦ ɬɟɯɧɨɥɨɝɿɹɦ, ɞɢɡɚɣɧɭ ɬɚ ɦɨɠɥɢɜɨɫɬɹɦ, ɫɬɜɨɪɸɸɬɶ ɩɪɨɝɪɚɦɧɿ ɩɪɨɞɭɤɬɢ ɬɚ ɩɪɢɫɬɪɨʀ 
ɞɚɧɨɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɿ ɜ ɍɤɪɚʀɧɿ. Ⱥɤɬɢɜɧɿ ɪɨɡɪɨɛɤɢ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɜɟɞɭɬɶɫɹ ɮɚɯɿɜɰɹɦɢ 
ȱɧɫɬɢɬɭɬɭ ɟɥɟɤɬɪɨɞɢɧɚɦɿɤɢ ɇȺɇ ɧɚ ɛɚɡɿ ɞɟɪɠɚɜɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ “ɇɚɭɤɨɜɨ-ɜɢɪɨɛɧɢɱɢɣ 
ɰɟɧɬɪ “ȿɧɟɪɝɨɿɦɩɭɥɶɫ”. Ȳɯ ɦɟɬɚ – ɰɟ ɫɟɪɿɣɧɟ ɜɢɪɨɛɧɢɰɬɜɚ ɞɨɫɬɭɩɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɜ ɍɤɪɚʀɧɿ. 
Ɂɚɹɜɥɟɧɨ, ɳɨ ɰɟ ɛɭɞɭɬɶ ɚɜɬɨ ɦɚɪɤɢ ɁȺɁ Ʌɚɧɨɫ ɉɿɤɚɩ ɬɚ ɁȺɁ Ʌɚɧɨɫ ɋɟɞɚɧ ɡ ɩɪɨɛɿɝɨɦ ɞɨ 250 ɤɦ 
ɧɚ ɨɞɧɿɣ ɡɚɪɹɞɰɿ ɿ ɳɨ ɨɜɧɢ ɛɭɞɭɬɶ ɥɟɞɜɟ ɧɟ ɜɞɜɿɱɿ ɞɟɲɟɜɲɿ ɡɚɤɨɪɞɨɧɧɢɯ ɚɧɚɥɨɝɿɜ (ɡɚɹɜɥɟɧɚ 
ɜɚɪɬɿɫɬɶ – 15 000 ɞɨɥɚɪɿɜ ɋɒȺ) [3, 5]   

ɇɚɜɟɞɟɦɨ ɩɪɢɤɥɚɞ ɭɫɩɿɲɧɢɯ ɬɚ ɜɢɡɧɚɧɢɯ ɡɚ ɤɨɪɞɨɧɨɦ ɫɬɚɪɬɚɩɿɜ ɿɡ ɍɤɪɚʀɧɢ (ɬɚɛɥɢɰɹ № 
1). Tesla Roadster — ɰɟ ɩɟɪɲɢɣ ɫɩɨɪɬɢɜɧɢɣ ɟɥɟɤɬɪɨɦɨɛɿɥɶ, ɫɟɪɿɣɧɟ ɜɢɪɨɛɧɢɰɬɜɨ ɹɤɨɝɨ 
ɩɨɱɚɥɨɫɹ ɜ 2008 ɪɨɰɿ. Tesla Model S, ɦɚє ɦɨɠɥɢɜɿɫɬɶ ɩɪɨʀɯɚɬɢ 728 ɤɦ ɧɚ ɨɞɧɨɦɭ ɩɨɜɧɨɦɭ ɡɚɪɹɞɿ 
ɛɚɬɚɪɟʀ. ɇɚ ɦɚɲɢɧɿ ɛɭɥɚ ɜɫɬɚɧɨɜɥɟɧɚ ɛɚɬɚɪɟɹ єɦɧɿɫɬɸ 85 ɤȼɬ⋅ɝɨɞ).  
 

Ɍɚɛɥɢɰɹ №1 

ɉɪɢɤɥɚɞɢ ɭɫɩɿɲɧɢɯ ɬɚ ɜɢɡɧɚɧɢɯ ɡɚ ɤɨɪɞɨɧɨɦ ɫɬɚɪɬɚɩɿɜ ɿɡ ɍɤɪɚʀɧɢ 

 Tesla Roadster Tesla Model S Tesla Model X 
 ɩɟɪɲɢɣ ɫɩɨɪɬɢɜɧɢɣ 

ɟɥɟɤɬɪɨɦɨɛɿɥɶ 
ɩ’ɹɬɢɞɜɟɪɧɢɣ ɫɟɞɚɧ 6 ɚɛɨ 7-ɦɿɫɧɢɣ ɤɪɨɫɫɨɜɟɪ 

ɉɨɱɚɬɨɤ ɫɟɪɿɣɧɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ, ɪɿɤ 

2008 2012 2015 

ɦɚɤɫɢɦɚɥɶɧɢɣ ɩɪɨɛɿɝ ɧɚ 
ɨɞɧɿɣ ɡɚɪɹɞɰɿ 350 ɤɦ 330-420 ɤɦ ɞɨ 418 ɤɦ 

ɦɚɤɫɢɦɚɥɶɧɚ ɲɜɢɞɤɿɫɬɶ ɩɪɢɦɭɫɨɜɨ ɨɛɦɟɠɟɧɚ ɞɨ 
210 ɤɦ/ɝɨɞ 

ɩɪɢɦɭɫɨɜɨ ɨɛɦɟɠɟɧɚ ɞɨ 
210 ɤɦ/ɝɨɞ 

ɩɪɢɦɭɫɨɜɨ ɨɛɦɟɠɟɧɚ ɞɨ 
210 ɤɦ/ɝɨɞ 

ɱɚɫ ɡɚɪɹɞɭ ɛɚɬɚɪɟʀ ɜɿɞ 
ɡɜɢɱɚɣɧɨʀ ɪɨɡɟɬɤɢ (ɧɚ 
ɫɬɚɧɰɢɢ Tesla 
Supercharger) 

3,5 ɝɨɞɢɧɢ 4-5 ɝɨɞɢɧ (30 ɯɜɢɥɢɧ) 4-5 ɝɨɞɢɧ (30 ɯɜɢɥɢɧ) 

ɪɨɡɝɨɧ 
100 ɤɦ/ɝɨɞ ɡɚ 4 ɫɟɤɭɧɞɢ 

ɞɨ 100 ɤɦ/ɝɨɞ ɡɚ 4,4 
ɫɟɤɭɧɞɢ 

Ⱦɨ 96 ɤɦ/ɝɨɞ ɡɚ 3,8 
ɫɟɤɭɧɞɢ 

 
Ⱦɨ ɩɨɡɢɬɢɜɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɥɟɤɬɪɨɤɚɪɿɜ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ: 
-  ɟɤɨɧɨɦɧɟ ɫɩɨɠɢɜɚɧɧɹ ɟɧɟɪɝɿʀ. ɇɚɣɦɟɧɲɟ ɤɿɥɶɤɿɫɬɶ ɜ ɫɟɪɟɞɧɶɨɦɭ ɫɬɚɧɨɜɢɬɶ 10 ɤȼɬ  
ɧɚ 100 ɤɦ.  
- ɉɪɨɫɬɟ ɫɟɪɜɿɫɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ: ɜɿɞɫɭɬɧɿ ɦɚɫɬɢɥɚ, ɫɜɿɱɤɢ, ɮɿɥɶɬɪɢ. ɉɟɪɿɨɞɢɱɧɨɝɨ  
ɨɝɥɹɞɭ ɜɢɦɚɝɚє ɬɿɥɶɤɢ ɯɨɞɨɜɚ. 
- Ⱦɜɢɝɭɧ ɩɪɚɰɸє ɛɟɡɲɭɦɧɨ 
- ȼɿɞɫɭɬɧɿ ɜɢɯɥɨɩɧɿ ɝɚɡɢ.  
- ɇɟɦɚє ɜɢɯɥɨɩɧɢɯ ɝɚɡɿɜ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɿʀ ɜ ɟɥɟɤɬɪɨɦɨɛɿɥɹɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɞɨ ɩ’ɹɬɢ 

ɪɚɡɿɜ  

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɟɮɟɤɬɢɜɧɿɲɟ, ɧɿɠ ɭ ɡɜɢɱɚɣɧɢɯ ɞɜɢɝɭɧɚɯ. 
- Ɍɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɦɚɲɢɧ ɩɨɬɪɟɛɭє ɦɟɲɟ ɤɨɲɬɿɜ. ɉɪɢ 20 ɬɢɫ ɤɦ ɫɟɪɟɞɧɶɨɝɨ  
ɪɿɱɧɨɝɨ ɩɪɨɛɿɝɭ ɚɜɬɨ ɡɟɤɨɧɨɦɢɬɶ ɛɥɢɡɶɤɨ 50 ɬɢɫ ɝɪɧ.  
- Ɋɿɡɧɢɰɹ ɦɿɠ ɟɥɟɤɬɪɨɤɚɪɨɦ ɿ ɬɪɚɞɢɰɿɣɧɢɦ ɚɜɬɨ ɨɤɭɩɢɬɶɫɹ ɜɠɟ ɡɚ ɤɿɥɶɤɚ ɪɨɤɿɜ ɡɚɜɞɹɤɢ  
ɞɟɲɟɜɲɨɦɭ ɠɢɜɥɟɧɧɸ ɟɥɟɤɬɪɨɤɚɪɚ 
     ɇɟɞɨɥɤɢ ɟɥɟɤɬɪɨɤɚɪɿɜ: 
-  ɇɟɛɚɝɚɬɨ ɤɨɦɩɚɧɿɣ ɡɚɣɦɚɸɬɶɫɹ ɜɢɪɨɛɧɢɰɬɜɨɦ ɟɥɟɤɬɪɨɤɚɪɿɜ. Ɍɚ ɣ ɦɨɞɟɥɶɧɢɣ ɪɹɞ,  
 ɜ ɩɨɪɿɜɧɹɧɧɿ ɡɿ ɡɜɢɱɚɣɧɢɦɢ ɚɜɬɿɜɤɚɦɢ, ɜ ɪɚɡɢ ɦɟɧɲɢɣ. ɋɶɨɝɨɞɧɿ ɜ ɍɤɪɚʀɧɿ ɧɟɛɚɝɚɬɨ 

ɟɥɟɤɬɪɨɫɬɚɧɰɿɣ – 37. 
- ȼɢɫɨɤɚ ɜɚɪɬɿɫɬɶ ɛɚɬɚɪɟʀ. ɏɨɱ ɜɢɪɨɛɧɢɤɢ ɿ ɞɚɸɬɶ ɝɚɪɚɧɬɿɸ ɧɚ ɛɚɬɚɪɟɸ 10 ɿ ɛɿɥɶɲɟ 
 ɪɨɤɿɜ, ɟɥɟɤɬɪɨɤɚɪ ɧɚ ɬɨɣ ɱɚɫ ɭɠɟ ɫɚɦ ɜɢɣɞɟ ɡ ɥɚɞɭ. ɉɪɢ ɡɛɿɥɶɲɟɧɧɿ ɜɢɪɨɛɧɢɰɬɜɚ ɜɚɪɬɿɫɬɶ 

ɧɚ ɛɚɬɚɪɟʀ ɜɩɚɞɟ. Ⱥɥɟ ɩɿɞ ɱɚɫ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɦɛɿɥɹ ɛɚɬɚɪɟɹ ɫɿɞɚє ɲɜɢɞɤɨ. 
-  ɒɜɢɞɤɿɫɬɶ. Ⱦɥɹ ɟɤɨɧɨɦɿʀ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɲɜɢɞɤɿɫɬɶ ɨɛɦɟɠɭɸɬɶ ɞɨ 80-100 ɤɦ / ɝɨɞ.  
Ɍɟɨɪɟɬɢɱɧɨ ɟɥɟɤɬɪɨɤɚɪɢ ɦɨɠɭɬɶ ɪɨɡɝɚɧɹɬɢɫɹ ɞɨ 140 ɤɦ/ ɝɨɞ. ɉɪɢ ɪɢɜɤɚɯ ɿ ɝɚɥɶɦɭɜɚɧɧɿ 

ɡɚɪɹɞ ɜɿɞɧɨɜɥɸєɬɶɫɹ [3,4] . 
ȿɥɟɤɬɪɨɦɨɛɿɥɿ ɿɫɧɭɸɬɶ, ɡɛɿɥɶɲɭєɬɶɫɹ ɤɿɥɶɤɫɬɶ ɡɚɩɪɚɜɨɤ ɬɚ ɚɜɬɨɫɟɪɜɿɫɿɜ ɞɥɹ ɧɢɯ. 

Ɂɚɪɟєɫɬɪɨɜɚɧɿ ɤɿɥɶɤɚ ɡɚɤɨɧɨɩɪɨɟɤɬɿɜ, ɳɨ ɩɟɪɟɞɛɚɱɚɸɬɶ ɜɿɞɦɿɧɭ ɩɨɞɚɬɤɭ ɧɚ ɟɥɟɤɬɪɨɦɨɛɿɥɿ 
ɫɬɪɨɤɨɦ ɧɚ ɩ’ɹɬɶ ɪɨɤɿɜ. ɐɟ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɡɧɢɡɢɬɢ ɿɦɩɨɪɬ ɧɚ ɧɢɯ ɞɨ 30 %, ɚ ɬɚɤɨɠ ɡɦɟɧɲɢɬɢ 
ʀɯ ɜɚɪɿɬɫɬɶ.  

Ɂɚ ɫɬɚɬɢɫɬɢɱɧɢɦɢ ɞɚɧɢɦɢ [5], ɞɨ 2030 ɪɨɤɭ ɭ ɫɜɿɬɿ ɛɭɞɟ 160 ɦɥɧ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ. ȼɫɹ ɰɹ 
ɬɟɯɧɿɤɚ ɫɩɨɠɢɜɚɬɢɦɟ 30% ɜɢɪɨɛɥɟɧɨʀ ɧɚ ɩɥɚɧɟɬɿ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ. ɉɥɚɧɭєɬɶɫɹ ɡɚɜɟɪɲɢɬɢ 
ɫɬɜɨɪɟɧɧɹ ɡɚɝɚɥɶɧɨєɜɪɨɩɟɣɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɫɬɨɪɭ ɿ ɪɿɡɤɨ ɡɧɢɡɢɬɢ ɧɟɝɚɬɢɜɧɿ 
ɟɤɨɥɨɝɿɱɧɿ ɟɮɟɤɬɢ ɬɪɚɧɫɩɨɪɬɭ.  

ɉɥɚɧɭєɬɶɫɹ ɩɨɜɧɚ ɡɚɛɨɪɨɧɚ ɞɨ 2050 ɪɨɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɚ 
ɬɚɤɢɯ ɜɢɞɚɯ ɩɚɥɢɜɚ, ɹɤ ɛɟɧɡɢɧ, ɞɢɡɟɥɶɧɟ ɩɚɥɢɜɨ ɬɚ ɿɧɲɿ ɜɭɝɥɟɰɟɜɿ ɜɢɞɢ ɩɚɥɢɜɚ. ɇɚ ɩɪɚɤɬɢɰɿ 
ɬɪɚɧɫɩɨɪɬ ɩɨɜɢɧɟɧ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɧɲɟ ɟɧɟɪɝɨɪɟɫɭɪɫɿɜ, ɳɨ ɞɚє ɦɨɠɥɢɜɿɫɬɶ, ɤɪɚɳɟ 
ɟɤɫɩɥɭɚɬɭɜɚɬɢ ɫɭɱɚɫɧɭ ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ ɬɚ ɡɦɟɧɲɢɬɢ ɫɜɿɣ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɧɚɜɤɨɥɢɲɧє 
ɫɟɪɟɞɨɜɢɳɟ ɬɚ ɨɫɧɨɜɧɿ ɩɪɢɪɨɞɧɿ ɨɛ’єɤɬɢ, ɬɚɤɿ ɹɤ ɜɨɞɚ, ɡɟɦɥɹ ɬɚ ɟɤɨɫɢɫɬɟɦɢ. 

Ɍɪɚɧɫɩɨɪɬ – ɰɟ ɜɚɠɥɢɜɢɣ ɤɨɦɩɨɧɟɧɬ ɟɤɨɧɨɦɿɤɢ: ɟɤɬɪɨɦɨɛɿɥɿ, ɟɥɟɤɬɪɨɜɟɥɨɫɢɩɟɞɚɢ, 
ɟɥɟɤɬɪɢɱɧɿ ɫɤɭɬɟɪɢ ɬɚ ɩɨʀɡɞɢ ɬɚ ɬɪɚɦɜɚʀ ɧɚɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɛɿɥɶɲ ɟɤɨɥɨɝɿɱɧɨ 
ɱɢɫɬɨʀ ɦɨɛɿɥɶɧɨɫɬɿ ɜ ɦɿɫɬɿ ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ, ɞɪɭɝɢɣ ɡɚ ɜɟɥɢɱɢɧɨɸ ɪɢɧɨɤ ɭ ɫɜɿɬɿ ɡɚ 
ɨɛɫɹɝɚɦɢ ɪɟɚɥɿɡɚɰɿʀ «ɡɟɥɟɧɢɯ» ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ - ɭ Єɜɪɨɩɿ. ɍɤɪɚʀɧɚ ɡɦɨɠɟ ɜɢɪɿɲɢɬɢ 
ɩɢɬɚɧɧɹ ɦɿɧɿɦɿɡɚɰɿʀ ɬɟɯɧɨɝɟɧɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɞɨɜɤɿɥɥɹ, ɩɿɞɜɢɳɢɬɢ ɪɿɜɟɧɶ ɩɪɨɩɭɫɤɧɨʀ 
ɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚɣɛɿɥɶɲɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɭɡɥɿɜ. Ʉɪɿɦ ɰɶɨɝɨ ɡɛɿɥɶɲɢɬɢ ɪɿɜɟɧɶ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɬɚ ɩɨɤɪɚɳɢɬɢ ɫɬɚɧ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɝɚɥɭɡɿ [6].  
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ɏɿɬɪɨɜ ȱɝɨɪ, Ȼɚɛɢɱ əɪɨɫɥɚɜ, Ȼɭɧɞɡɚ Ɉɥɟɝ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

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

 

Ɋɨɡɜɢɬɨɤ ɫɭɱɚɫɧɨɝɨ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɿɫɧɨ ɩɟɪɟɦɟɠɨɜɭєɬɶɫɹ ɡ ɩɪɨɛɥɟɦɨɸ ɩɿɞɜɢɳɟɧɧɹ 
ɧɚɞɿɣɧɨɫɬɿ ɬɚ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɞɟɬɚɥɟɣ ɦɚɲɢɧ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɜ ɭɦɨɜɚɯ ɜɢɫɨɤɢɯ ɧɚɩɪɭɠɟɧɶ, 
ɲɜɢɞɤɨɫɬɟɣ ɬɚ ɞɿʀ ɪɿɡɧɢɯ ɫɟɪɟɞɨɜɢɳ. Ⱦɨ ɬɚɤɢɯ ɞɟɬɚɥɟɣ ɧɚɥɟɠɚɬɶ ɿ ɤɨɪɩɭɫɧɿ ɞɟɬɚɥɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ. 

Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɚ ɦɚɲɢɧɚ ɜɢɤɨɧɭɜɚɥɚ ɫɜɨє ɫɥɭɠɛɨɜɟ ɩɪɢɡɧɚɱɟɧɧɹ 
ɜɨɧɚ ɩɨɜɢɧɧɚ ɜɨɥɨɞɿɬɢ ɧɟɨɛɯɿɞɧɨɸ ɹɤɿɫɬɸ ɬɚ ɜɿɞɩɨɜɿɞɧɢɦɢ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [1]. Ɉɞɧɿєɸ ɡ ɨɫɧɨɜɧɢɯ ɫɤɥɚɞɨɜɢɯ ɹɤɨɫɬɿ є ɧɚɞɿɣɧɿɫɬɶ [2]. Ɋɿɜɟɧɶ ɧɚɞɿɣɧɨɫɬɿ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɬɭɩɟɧɹ ɪɨɡɜɢɬɤɭ ɬɟɯɧɿɤɢ ɿ ɜɢɪɿɲɭєɬɶɫɹ ɧɚ ɟɬɚɩɚɯ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɜɢɪɨɛɧɢɰɬɜɚ, 
ɞɨɫɥɿɞɠɟɧɧɹ, ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɚ ɪɟɦɨɧɬɭ ɦɚɲɢɧ ɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ [3]. ɉɿɞɜɢɳɟɧɧɹ ɬɚ 
ɩɨɞɚɥɶɲɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɞɨɡɜɨɥɹє ɡɛɿɥɶɲɢɬɢ 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ ɜ ɫɿɥɶɫɶɤɨɦɭ ɝɨɫɩɨɞɚɪɫɬɜɿ [4]. 

ɉɢɬɚɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɿ ɹɤɨɫɬɿ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɡɚɣɦɚє 
ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ ɳɟ ɿ ɬɨɦɭ, ɳɨ ɜ ɍɤɪɚʀɧɿ ɪɿɜɟɧɶ ɬɟɯɧɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɡɧɚɱɧɨ ɡɧɢɡɢɜɫɹ. Ɇɨɠɥɢɜɿɫɬɶ ɜɢɤɨɧɚɧɧɹ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɪɨɛɿɬ ɜ ɚɝɪɨɬɟɯɧɿɱɧɿ ɫɬɪɨɤɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɦɚɲɢɧɢ, ʀɯ 
ɹɤɨɫɬɿ ɬɚ ɧɚɞɿɣɧɨɫɬɿ. 

ɋɢɥɨɜɚ ɩɟɪɟɞɚɱɚ (ɬɪɚɧɫɦɿɫɿɹ) ɦɚɲɢɧɢ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɦɟɯɚɧɿɡɦɿɜ, ɹɤɿ ɩɟɪɟɞɚɸɬɶ 
ɩɨɬɭɠɧɿɫɬɶ ɞɜɢɝɭɧɚ ɜɟɞɭɱɢɦ ɤɨɥɟɫɚɦ ɿ ɩɪɢɣɦɚɥɶɧɨɦɭ ɜɚɥɭ ɪɨɛɨɱɨʀ ɦɚɲɢɧɢ. ɋɢɥɨɜɚ ɩɟɪɟɞɚɱɚ 
ɡɦɿɧɸє ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɜɟɞɟɧɨɝɨ ɜɚɥɭ ɿ ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ. ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɫɢɥɨɜɚ 
ɩɟɪɟɞɚɱɚ ɬɪɚɤɬɨɪɚ, ɚɜɬɨɦɨɛɿɥɹ, ɤɨɦɛɚɣɧɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɭɮɬɢ ɡɱɟɩɥɟɧɧɹ, ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, 
ɝɨɥɨɜɧɨʀ ɩɟɪɟɞɚɱɿ. ɉɟɪɟɥɿɱɟɧɿ ɥɚɧɤɢ ɫɢɥɨɜɨʀ ɩɟɪɟɞɚɱɿ ɪɨɡɦɿɳɭɸɬɶɫɹ ɭ ɜɿɞɩɨɜɿɞɧɢɯ ɤɨɪɩɭɫɧɢɯ 
ɞɟɬɚɥɹɯ – ɤɨɪɩɭɫɿ ɦɭɮɬɢ ɡɱɟɩɥɟɧɧɹ, ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɡɚɞɧɶɨɝɨ ɦɨɫɬɭ. 

Ɂɚ ɮɨɪɦɨɸ ɤɨɪɩɭɫɧɿ ɞɟɬɚɥɿ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɩɪɨɫɬɿ ɿ ɫɤɥɚɞɧɿ; ɡɚ ɪɨɡɦɿɪɚɦɢ – ɧɚ ɞɪɿɛɧɿ, 
ɫɟɪɟɞɧɿ ɬɚ ɜɟɥɢɤɿ. 

Ɂ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ: ɧɚ ɞɟɬɚɥɿ, ɦɟɯɚɧɿɱɧɟ ɨɛɪɨɛɥɟɧɧɹ ɹɤɢɯ є ɬɨɱɿɧɧɹ (ɡɚ ɮɨɪɦɨɸ 
ɧɚɛɥɢɠɟɧɿ ɞɨ ɬɿɥ ɨɛɟɪɬɚɧɧɹ) ɬɚ ɞɟɬɚɥɿ, ɨɫɧɨɜɧɿ ɨɛɪɨɛɥɸɜɚɧɿ ɩɨɜɟɪɯɧɿ ɹɤɢɯ ɜɡɚєɦɧɨ ɩɚɪɚɥɟɥɶɧɿ 
ɬɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɿ [5]. 

Ɂɚ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɩɨɜɟɪɯɨɧɶ: ɡ ɥɿɧɿɣɧɢɦ ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɛɚɡɨɜɢɯ ɥɿɧɿɣ ɬɚ ɡ 
ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɛɚɡɨɜɢɯ ɥɿɧɿɣ ɭ ɪɿɡɧɢɯ ɩɥɨɳɢɧɚɯ ɿ ɩɿɞ ɪɿɡɧɢɦ ɤɭɬɨɦ [5]. 

Ɂɚ ɰɿɥɿɫɧɿɫɬɸ ɩɨɜɟɪɯɧɿ ɨɬɜɨɪɭ: ɰɿɥɿɫɧɚ, ɪɨɡ’єɦɧɚ, ɪɨɡɿɪɜɚɧɚ. Ɂɚ ɧɚɹɜɧɿɫɬɸ 
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ  ɟɥɟɦɟɧɬɿɜ ɩɨɜɟɪɯɧɿ ɨɬɜɨɪɭ: ɝɥɚɞɤɚ, ɡ ɛɭɪɬɢɤɨɦ, ɡ ɤɿɥɶɰɟɜɨɸ ɤɚɧɚɜɤɨɸ (ɨɞɧɿєɸ 
ɱɢ ɞɜɨɦɚ), ɡ ɩɪɨɬɨɱɤɨɸ ɩɿɞ ɡɚɝɥɭɲɤɭ, ɡ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɨɬɜɨɪɨɦ, ɫɤɨɫɨɦ, ɜɢɛɿɪɤɨɸ. 

Ⱦɥɹ ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ ɬɚ ɪɨɡɩɨɞɿɥɭ ɱɢɫɟɥɶɧɨʀ ɝɪɭɩɢ ɜɧɭɬɪɿɲɧɿɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɨɜɟɪɯɨɧɶ 
ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɟɣ ɫɢɥɨɜɢɯ ɩɟɪɟɞɚɱ ɡɚ ɯɚɪɚɤɬɟɪɧɢɦɢ ɨɡɧɚɤɚɦɢ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɨɫɧɨɜɧɢɯ 
ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɟɣ ɤɨɦɛɚɣɧɿɜ, ɳɨ ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ. 

Ɇɚɬɟɪɿɚɥɨɦ ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɟɣ ɦɚɲɢɧ, ɜ ɨɫɧɨɜɧɨɦɭ, є ɫɿɪɢɣ ɱɚɜɭɧ ɦɚɪɨɤ ɋɑ 18, ɋɑ 20, 
ɋɑ 21, ɋɑ 24 ɬɜɟɪɞɿɫɬɸ 170-240 ɇȼ. Ɉɤɪɟɦɿ ɤɨɪɩɭɫɢ ɜɿɞɥɢɜɚɸɬɶ ɡ ɱɚɜɭɧɭ ɋɑ 15, ȼɑ 45 ɬɚ ɫɬɚɥɿ 
35Ʌ ɬɜɟɪɞɿɫɬɸ 165-240 ɇȼ. ɋɟɪɟɞ ɡɚɤɨɪɞɨɧɧɨʀ ɬɟɯɧɿɤɢ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɤɨɪɩɭɫɿɜ ɲɢɪɨɤɨ 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 

ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɚɥɸɦɿɧɿєɜɢɣ ɫɩɥɚɜ. 
Ⱦɿɚɦɟɬɪɚɥɶɧɿ ɪɨɡɦɿɪɢ ɨɬɜɨɪɿɜ ɩɿɞ ɩɿɞɲɢɩɧɢɤɢ ɜɢɤɨɧɭɸɬɶ, ɜ ɨɫɧɨɜɧɨɦɭ, ɡɚ 7-ɦ 

ɤɜɚɥɿɬɟɬɨɦ, ɚ ɨɬɜɨɪɢ ɩɿɞ ɜɚɥɢ ɲɟɫɬɟɪɟɧɶ – ɡɚ 8-ɦ ɤɜɚɥɿɬɟɬɨɦ. Ɍɨɱɧɿɫɬɶ ɦɿɠɰɟɧɬɪɨɜɨɝɨ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɬɜɨɪɿɜ ɩɿɞ ɩɿɞɲɢɩɧɢɤɢ ɿ ɜɚɥɢ ɲɟɫɬɟɪɟɧɶ ɞɥɹ ɤɨɪɩɭɫɿɜ ɤɨɠɧɨʀ ɨɤɪɟɦɨʀ ɦɚɪɤɢ 
ɦɚɲɢɧɢ ɨɞɢɧɚɤɨɜɿ ɿ ɫɤɥɚɞɚɸɬɶ ɞɥɹ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɤɨɦɛɚɣɧɿɜ 0,08-0,09 ɦɦ. Ⱦɨɩɭɫɤ 
ɫɩɿɜɜɿɫɧɨɫɬɿ ɫɬɚɧɨɜɢɬɶ 0,02-0,06 ɦɦ, ɞɨɩɭɫɤ ɩɚɪɚɥɟɥɶɧɨɫɬɿ ɬɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɿ ɨɫɟɣ – 0,03-
0,05 ɦɦ ɧɚ 100 ɦɦ ɞɨɜɠɢɧɢ, ɤɨɧɭɫɧɿɫɬɶ ɿ ɨɜɚɥɶɧɿɫɬɶ ɨɬɜɨɪɿɜ – ɧɟ ɛɿɥɶɲɟ 0,03-0,05 ɦɦ ɧɚ 
ɞɿɚɦɟɬɪ. ɉɨɜɟɪɯɧɿ, ɳɨ ɩɪɢɥɹɝɚɸɬɶ, ɨɛɪɨɛɥɸɸɬɶ ɡ ɲɨɪɫɬɤɿɫɬɸ Ra = 6,4-1,25 ɦɤɦ, ɚ ʀɯ 
ɜɿɞɯɢɥɟɧɧɹ ɜɿɞ ɩɪɹɦɨɥɿɧɿɣɧɨɫɬɿ ɞɨɩɭɫɤɚєɬɶɫɹ ɞɨ 0,05-0,2 ɦɦ ɧɚ ɜɫɿɣ ɞɨɜɠɢɧɿ. 
ɇɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɿɫɬɶ ɬɨɪɰɶɨɜɢɯ ɩɨɜɟɪɯɨɧɶ ɞɨ ɨɫɟɣ ɨɬɜɨɪɿɜ ɞɨɩɭɫɤɚєɬɶɫɹ ɜ ɦɟɠɚɯ 0,01-0,1 ɦɦ 
ɧɚ 100 ɦɦ ɪɚɞɿɭɫɚ. 

ɉɿɞɲɢɩɧɢɤɢ ɿ ɜɚɥɢ ɲɟɫɬɟɪɟɧɶ ɜɫɬɚɧɨɜɥɸɸɬɶ ɜ ɨɬɜɨɪɢ ɿɡ ɡɚɡɨɪɨɦ, ɧɚɬɹɝɨɦ ɿ ɡɚ 
ɩɟɪɟɯɿɞɧɢɦɢ ɩɨɫɚɞɤɚɦɢ. ɒɨɪɫɬɤɿɫɬɶ ɜɧɭɬɪɿɲɧɿɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɨɜɟɪɯɨɧɶ ɞɥɹ ɨɫɧɨɜɧɨʀ ɦɚɫɢ 
ɤɨɪɩɭɫɿɜ ɡɚɞɚєɬɶɫɹ ɜ ɦɟɠɚɯ Ra = 1,25-2,5 ɦɤɦ. ȱɧɤɨɥɢ ɲɨɪɫɬɤɿɫɬɶ ɪɟɝɥɚɦɟɧɬɭєɬɶɫɹ ɨɞɧɨɱɚɫɧɨ 
ɡɚ ɩɚɪɚɦɟɬɪɚɦɢ Ra ɿ Rz. ɍ ɬɚɤɢɯ ɜɢɩɚɞɤɚɯ ɩɚɪɚɦɟɬɪɨɦ Ra ɪɟɝɥɚɦɟɧɬɭєɬɶɫɹ ɲɨɪɫɬɤɿɫɬɶ ɩɨɜɟɪ-
ɯɨɧɶ ɩɿɞ ɩɿɞɲɢɩɧɢɤɢ, ɚ ɩɚɪɚɦɟɬɪɨɦ Rz – ɲɨɪɫɬɤɿɫɬɶ ɩɨɜɟɪɯɨɧɶ ɩɿɞ ɜɚɥɢ ɲɟɫɬɟɪɟɧɶ. 

Ⱦɿɚɦɟɬɪɢ ɨɬɜɨɪɿɜ ɩɿɞ ɩɿɞɲɢɩɧɢɤɢ ɜ ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɹɯ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 52 ɦɦ ɞɨ 
160 ɦɦ. Ɍɚɤɿ ɩɨɜɟɪɯɧɿ ɫɤɥɚɞɚɸɬɶ ɛɿɥɹ 95 % ɜɿɞ ɭɫɿɯ ɜɧɭɬɪɿɲɧɿɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɨɜɟɪɯɨɧɶ 
ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɟɣ. Ⱦɨɜɠɢɧɚ ɩɨɜɟɪɯɨɧɶ ɩɿɞ ɩɿɞɲɢɩɧɢɤɢ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 11 ɦɦ ɞɨ 60 
ɦɦ. 

ɍ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɦɚɲɢɧ ɩɨɫɚɞɨɱɧɿ ɩɨɜɟɪɯɧɿ ɞɟɬɚɥɟɣ ɫɢɥɨɜɢɯ ɩɟɪɟɞɚɱ ɫɩɪɢɣɦɚɸɬɶ 
ɡɧɚɱɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ. ɒɟɫɬɟɪɧɹɦɢ ɩɟɪɟɞɚɸɬɶɫɹ ɡɭɫɢɥɥɹ 30 ɤɇ ɿ ɛɿɥɶɲɟ [6]. ȼɟɥɢɱɢɧɚ ɩɢɬɨɦɢɯ 
ɧɚɜɚɧɬɚɠɟɧɶ ɧɚ ɜɧɭɬɪɿɲɧɿ ɰɢɥɿɧɞɪɢɱɧɿ ɩɨɜɟɪɯɧɿ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 1 Ɇɉɚ ɞɨ 7 Ɇɉɚ [7]. ɉɪɨɬɟ ɦɿɠ 
ɜɟɥɢɱɢɧɨɸ ɫɩɪɚɰɸɜɚɧɧɹ ɜɧɭɬɪɿɲɧɿɯ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɨɜɟɪɯɨɧɶ ɿ ɜɟɥɢɱɢɧɨɸ ɩɢɬɨɦɢɯ 
ɧɚɜɚɧɬɚɠɟɧɶ ɜɿɞɫɭɬɧɹ ɩɪɹɦɚ ɡɚɥɟɠɧɿɫɬɶ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɭɱɚɫɧɢɣ ɫɬɚɧ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɩɨɬɪɟɛɭє ɩɨɫɢɥɟɧɨʀ ɭɜɚɝɢ 
ɞɥɹ ɩɿɞɬɪɢɦɚɧɧɹ ʀʀ ɭ ɧɚɥɟɠɧɨɦɭ ɫɬɚɧɿ. ȼɢɪɿɲɢɬɢ ɞɚɧɭ ɩɪɨɛɥɟɦɭ ɦɨɠɧɚ ɧɚɫɬɭɩɧɢɦɢ ɲɥɹɯɚɦɢ. 
ɉɟɪɲɢɣ – ɫɬɜɨɪɟɧɧɹ ɩɟɪɟɞɭɦɨɜ ɞɥɹ ɪɨɡɪɨɛɥɟɧɧɹ ɿ ɡɛɿɥɶɲɟɧɧɹ ɜɢɩɭɫɤɭ ɧɨɜɨʀ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɩɨɫɬɚɜɨɤ ʀʀ ɭ ɝɨɫɩɨɞɚɪɫɬɜɚ. Ⱦɪɭɝɢɣ – ɩɿɞɜɢɳɟɧɧɹ 
ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɬɚ ɧɚɞɿɣɧɨɫɬɿ ɦɚɲɢɧ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ 
ɜɢɝɨɬɨɜɥɟɧɧɹ, ɜɿɞɧɨɜɥɟɧɧɹ ɬɚ ɡɦɿɰɧɟɧɧɹ. Ɋɨɡɪɨɛɥɟɧɧɹ ɧɨɜɨʀ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɬɚ 
ɡɛɿɥɶɲɟɧɧɹ ʀʀ ɜɢɩɭɫɤɭ ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɤɚɩɿɬɚɥɶɧɢɯ ɜɤɥɚɞɟɧɶ ɿ ɩɟɜɧɨɝɨ ɱɚɫɭ, ɬɨɦɭ ɞɪɭɝɢɣ 
ɧɚɩɪɹɦɨɤ є ɩɟɪɟɜɚɠɚɸɱɢɦ. 
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ɉɊɈȽɇɈɁɍȼȺɇɇə ɊȿɋɍɊɋɍ ɊɈȻɈɌɂ ȾȿɌȺɅȿɃ ɆȺɒɂɇ 
 

FORECASTING OF A RESOURCE OF WORK OF DETAILS MACHINE 
 

ɏɿɬɪɨɜ ȱɝɨɪ, ɋɚɜɥɭɤ Ⱥɧɞɪɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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.  

 

ɉɪɢ ɩɥɚɧɭɜɚɧɧɿ ɪɟɦɨɧɬɭ ɿ ɜɿɞɧɨɜɥɟɧɧɹ ɜɭɡɥɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɩɨɬɪɿɛɧɨ 
ɞɨɞɟɪɠɭɜɚɬɢɫɶ ɬɚɤɨɝɨ ɩɪɚɜɢɥɚ, ɳɨɛ ɩɪɨɬɹɝɨɦ ɡɨɧɚɥɶɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ Ɍɡ ɩɪɢ ɡɛɢɪɚɧɧɿ 
ɜɪɨɠɚɸ ɪɟɦɨɧɬ ɧɟ ɜɢɤɨɧɭɜɚɬɢ, ɡɚ ɜɢɧɹɬɤɨɦ ɬɢɯ ɜɢɩɚɞɤɿɜ, ɤɨɥɢ ɜɿɞɦɨɜɢ ɦɚɲɢɧ ɦɚɸɬɶ 
ɪɚɩɬɨɜɢɣ, ɧɟ ɩɟɪɟɞɛɚɱɥɢɜɢɣ ɯɚɪɚɤɬɟɪ. Ɂɚɜɞɹɤɢ ɰɶɨɦɭ ɩɪɚɜɢɥɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚɲɢɧ ɫɬɚє ɛɿɥɶɲ 
ɟɮɟɤɬɢɜɧɢɦ. 

ɉɪɨɝɧɨɡɭɜɚɧɧɹ ɪɟɫɭɪɫɭ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɿ ɡɜɨɞɢɬɶɫɹ ɞɨ 
ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɢɲɤɨɜɨɝɨ ɪɟɫɭɪɫɭ ɡ’єɞɧɚɧɶ, ɚɝɪɟɝɚɬɿɜ ɿ ɦɟɯɚɧɿɡɦɿɜ ɦɚɲɢɧɢ. 

Ɍɨɦɭ ɜɢɧɢɤɚє ɞɭɠɟ ɚɤɬɭɚɥɶɧɟ ɩɢɬɚɧɧɹ: ɹɤɢɣ ɪɟɫɭɪɫ tr (ɜ ɝɨɞɢɧɚɯ) ɦɨɠɟ ɛɟɡ ɪɟɦɨɧɬɭ 
ɩɪɚɰɸɜɚɬɢ ɞɚɧɢɣ ɜɭɡɨɥ. əɤ ɩɪɚɜɢɥɨ, ɪɟɦɨɧɬ ɜɢɤɨɧɭɸɬɶ ɩɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ ɩɨɥɶɨɜɢɯ ɪɨɛɿɬ, 
ɩɪɢɱɨɦɭ ɧɟ ɤɨɠɧɢɣ ɪɿɤ, ɚ ɥɢɲɟ ɬɨɞɿ, ɤɨɥɢ ɜɢɤɨɧɭєɬɶɫɹ ɨɛɦɟɠɟɧɧɹ: tr / Tɡ = N, ɩɪɢɱɨɦɭ N – ɰɿɥɟ 
ɱɢɫɥɨ, ɹɤɢɦ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɤɿɥɶɤɿɫɬɶ ɝɚɪɚɧɬɨɜɚɧɢɯ ɫɟɡɨɧɿɜ ɪɨɛɨɬɢ ɜɿɞɧɨɜɥɟɧɨɝɨ ɜɭɡɥɚ ɞɨ 
ɧɚɫɬɭɩɧɨɝɨ ɪɟɦɨɧɬɭ ɡ ɞɨɞɟɪɠɚɧɧɹɦ ɜɤɚɡɚɧɨɝɨ ɜɢɳɟ ɩɪɚɜɢɥɚ [1]. 

Ɇɿɠɪɟɦɨɧɬɧɢɣ ɪɟɫɭɪɫ ɜɿɞɧɨɜɥɟɧɢɯ ɜɭɡɥɿɜ ɜɢɡɧɚɱɚɥɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɜɢɪɨɛɧɢɱɢɯ ɬɚ ɫɬɟɧɞɨɜɢɯ ɜɢɩɪɨɛɭɜɚɧɶ. ɇɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɫɤɥɚɞɚɥɢ ɤɨɪɟɥɹɰɿɣɧɭ 
ɬɚɛɥɢɰɸ, ɡɚ ɞɚɧɢɦɢ ɹɤɨʀ ɜɢɡɧɚɱɚɸɬɶ ɡɚɥɟɠɧɿɫɬɶ ɜɟɥɢɱɢɧɢ ɫɩɪɚɰɸɜɚɧɧɹ ΔS ɩɨɫɚɞɨɱɧɢɯ ɨɬɜɨɪɿɜ 
ɜɿɞ ɱɚɫɭ ɪɨɛɨɬɢ tr. Ⱦɥɹ ɨɩɢɫɭ ɡɚɥɟɠɧɨɫɬɿ ɫɩɪɚɰɸɜɚɧɧɹ ɩɨɫɚɞɨɱɧɢɯ ɨɬɜɨɪɿɜ ΔS ɞɟɬɚɥɟɣ ɜɿɞ 
ɧɚɩɪɚɰɸɜɚɧɧɹ tr (ɧɚ ɨɫɧɨɜɿ ɫɬɚɬɢɫɬɢɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ) ɜɢɤɨɪɢɫɬɚɥɢ ɪɟɝɪɟɫɢɜɧɢɣ ɚɧɚɥɿɡ. Ɂɚ 
ɦɟɬɨɞɨɦ ɧɚɣɦɟɧɲɢɯ ɤɜɚɞɪɚɬɿɜ ɡɧɚɯɨɞɢɥɢ ɪɿɜɧɹɧɧɹ ɪɟɝɪɟɫɿʀ, ɹɤɟ ɚɞɟɤɜɚɬɧɨ ɜɿɞɨɛɪɚɠɚє 
ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ. ɋɟɪɟɞ ɞɨɫɥɿɞɠɭɜɚɧɢɯ 14 ɡɚɥɟɠɧɨɫɬɟɣ (ɩɪɹɦɨɥɿɧɿɣɧɚ, ɩɨɤɚɡɧɢɤɨɜɿ, 
ɫɬɟɩɟɧɟɜɚ, ɬɨɳɨ) ɧɚɣɛɿɥɶɲ ɚɞɟɤɜɚɬɧɨɸ є ɩɨɥɿɧɨɦ ɞɪɭɝɨɝɨ ɫɬɭɩɟɧɹ [2-3]. 

ɉɪɢ ɞɨɫɥɿɞɠɟɧɧɿ ɧɚɫ ɰɿɤɚɜɢɜ ɞɨɜɿɪɱɢɣ ɿɧɬɟɪɜɚɥ ɧɟ ɞɥɹ ɫɟɪɟɞɧɿɯ, ɚ ɞɥɹ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ 
ɡɧɚɱɟɧɶ ɡɚɥɟɠɧɨʀ ɡɦɿɧɧɨʀ. Ɍɨɦɭ, ɦɢ ɜɫɬɚɧɨɜɢɥɢ ɞɨɜɿɪɱɿ ɿɧɬɟɪɜɚɥɢ (ɨɛɭɦɨɜɥɟɧɿ ɡɚɞɚɧɢɦ ɪɿɜɧɟɦ 
ɡɧɚɱɢɦɨɫɬɿ ), ɞɥɹ ɹɤɢɯ ɛɭɞɟ ɪɨɡɦɿɳɟɧɟ ɨɤɪɟɦɟ ɡɧɚɱɟɧɧɹ ΔSi ɡɚɥɟɠɧɨʀ ɡɦɿɧɧɨʀ, ɳɨ ɜɿɞɩɨɜɿɞɚє 
ɡɧɚɱɟɧɧɸ ɡɦɿɧɧɨʀ trɿ. Ɋɟɫɭɪɫ ɜɭɡɥɚ ɡɚ ɤɪɢɬɟɪɿєɦ ɫɩɪɚɰɸɜɚɧɧɹ ɜɢɱɟɪɩɭєɬɶɫɹ ɜ ɬɨɦɭ ɜɢɩɚɞɤɭ, 
ɹɤɳɨ ʀɯ ɥɿɧɿɣɧɟ ɫɩɪɚɰɸɜɚɧɧɹ ɞɨɫɹɝɧɟ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɧɹ ɪɟɫɭɪɫɧɨɝɨ ɧɚɩɪɚɰɸɜɚɧɧɹ ɩɪɢ 
ɜɟɪɯɧɶɨɦɭ ɞɨɜɿɪɱɨɦɭ ɿɧɬɟɪɜɚɥɿ.  

ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɤɨɪɩɭɫɭ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 54-10058 ɡɟɪɧɨɡɛɢɪɚɥɶɧɨɝɨ ɤɨɦɛɚɣɧɭ ɪɿɜɧɹɧɧɹ 
ɪɟɝɪɟɫɿʀ ɦɚє ɜɢɝɥɹɞ (ɤɨɟɮɿɰɿєɧɬ ɞɟɬɟɪɦɿɧɚɰɿʀ ɫɬɚɧɨɜɢɬɶ D = 0,846): 

                22900,117217,310326,6Δ rrS tt                                       (1) 

ɍ ɪɿɜɧɹɧɧɿ (1) tr ɜɢɦɿɪɸєɬɶɫɹ ɜ ɬɢɫɹɱɚɯ ɝɨɞɢɧ. 
Ⱦɚɥɿ ɩɨɬɪɿɛɧɨ ɜɢɡɧɚɱɢɬɢ ɬɚɤɟ ɡɧɚɱɟɧɧɹ ɧɚɩɪɚɰɸɜɚɧɧɹ ɩɨɫɚɞɨɱɧɨɝɨ ɦɿɫɰɹ tr, ɩɪɢ ɹɤɨɦɭ 

ɫɩɪɚɰɸɜɚɧɧɹ ɞɨɫɹɝɧɟ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɧɹ ɞɨɩ. Ɂ ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ ɜɿɞɨɦɨ, ɳɨ ɞɥɹ 
ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɜɭɡɥɚ ɞɨɩ = 40 ɦɤɦ. Ɂɚ ɬɟɪɦɿɧɚɦɢ ɬɟɨɪɿʀ ɿɦɨɜɿɪɧɨɫɬɟɣ ɰɹ ɡɚɞɚɱɚ 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 1 
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ɫɮɨɪɦɭɥɸєɬɶɫɹ ɬɚɤ: ɧɟɨɛɯɿɞɧɨ ɡɧɚɣɬɢ trɞɨɩ ɬɚɤɟ, ɞɥɹ ɹɤɨɝɨ Δɞɨɩ ɛɭɞɟ ɦɚɬɢ ɡɧɚɱɟɧɧɹ ɧɟ ɛɿɥɶɲɟ 
40 ɦɤɦ ɡ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɸ ɿɦɨɜɿɪɧɿɫɬɸ Ɋ = 0,99. Ɇɢ ɩɪɢɣɧɹɥɢ ɬɚɤɭ ɿɦɨɜɿɪɧɿɫɬɶ ɞɥɹ ɬɨɝɨ, ɳɨɛ 
ɜɫɬɚɧɨɜɢɬɢ ɦɿɧɿɦɚɥɶɧɢɣ ɞɨɩɭɫɬɢɦɢɣ ɪɟɫɭɪɫ ɩɪɚɤɬɢɱɧɨ ɞɥɹ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɜɢɩɚɞɤɿɜ 
ɫɩɪɚɰɸɜɚɧɧɹ ɜɭɡɥɿɜ.  

Ɂɧɚɱɟɧɧɹ trɞɨɩ ɫɤɥɚɞɚє ɛɥɢɡɶɤɨ 870 ɝɨɞɢɧ (ɪɢɫ. 1). ɉɪɨɬɟ ɣɨɝɨ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ 
ɚɧɚɥɿɬɢɱɧɨ. Ɋɨɡɜ’ɹɠɟɦɨ ɜɿɞɧɨɫɧɨ tr ɫɢɫɬɟɦɭ: 
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

.289,11724,31033,6Δ̂

;40Δ

,
2

ufrrS

ɞɨɩ

sttt 
                       (2) 

 

 
 

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɜɟɥɢɱɢɧɢ ɫɩɪɚɰɸɜɚɧɧɹ ɩɨɫɚɞɨɱɧɢɯ ɨɬɜɨɪɿɜ ΔS ɤɨɪɩɭɫɭ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɡɟɪɧɨɡɛɢɪɚɥɶɧɨɝɨ 
ɤɨɦɛɚɣɧɭ ɜɿɞ ɧɚɩɪɚɰɸɜɚɧɧɹ tr: 

1– ɜɟɪɯɧɿɣ ɞɨɜɿɪɱɢɣ ɪɿɜɟɧɶ, 2 – ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ, 3 – ɧɢɠɧɿɣ ɞɨɜɿɪɱɢɣ ɪɿɜɟɧɶ. 
 
Ⱦɥɹ α = 0,01 ɩɪɢ n = 251 ɿ m = 1, tf, α = 2,341 [3, 4]. 
Ɍɨɞɿ ɫɢɫɬɟɦɚ (2) ɡɜɨɞɢɬɶɫɹ ɞɨ ɬɚɤɨɝɨ ɪɿɜɧɹɧɧɹ: 

125,4341,22900,11724,31033,640 2  rr tt .                        (3) 

ɉɿɫɥɹ ɩɟɪɟɬɜɨɪɟɧɶ ɨɬɪɢɦɚɥɢ: 
                                .0376,36724,312900,11 2  rr tt                                      (4) 

Ɂ ɪɿɜɧɹɧɧɹ (4) ɡɧɚɣɲɥɢ: tr = 0,87 ɬɢɫ. ɝɨɞɢɧ, ɚɛɨ 870 ɝɨɞɢɧ. ɐɟ ɿ є ɝɚɪɚɧɬɨɜɚɧɟ 
ɧɚɩɪɚɰɸɜɚɧɧɹ ɜɭɡɥɿɜ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɤɨɦɛɚɣɧɚ. 

ɉɪɢ ɡɨɧɚɥɶɧɨɦɭ ɡɚɜɚɧɬɚɠɟɧɧɿ Ɍɡ = 870 / 4 = 217,5 ɝɨɞɢɧ ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ ɦɨɠɧɚ 
ɪɟɦɨɧɬɭɜɚɬɢ ɱɟɪɟɡ 4 ɫɟɡɨɧɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɦɨɠɧɚ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɪɟɫɭɪɫɭ 
ɜɭɡɥɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ, ɳɨ ɞɨɡɜɨɥɹє ɨɛ’єɤɬɢɜɧɨ ɜɢɡɧɚɱɚɬɢ ɧɚɣɛɿɥɶɲ ɜɿɪɨɝɿɞɧɟ 
ɡɧɚɱɟɧɧɹ ɧɚɩɪɚɰɸɜɚɧɧɹ ɿ ɝɚɪɚɧɬɭє ɿɦɨɜɿɪɧɿɫɬɶ ɞɨɫɹɝɧɟɧɧɹ ɬɚɤɨɝɨ ɪɟɫɭɪɫɭ ɛɟɡ ɞɨɞɚɬɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɸ. 

 

1.ɏɿɬɪɨɜ ȱ.Ɉ. ɉɿɞɜɢɳɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɩɨɫɚɞɨɱɧɢɯ ɨɬɜɨɪɿɜ ɤɨɪɩɭɫɧɢɯ ɞɟɬɚɥɟɣ // Ɇɚɬɟɪ. 5-ʀ Ɇɿɠɧɚɪ. 
ɧɚɭɤ.-ɬɟɯɧ. ɤɨɧɮ. „ɂɧɠɟɧɟɪɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɟɧɨɜɚɰɢɹ ɢɡɞɟɥɢɣ” 24-26 ɬɪɚɜɧɹ 2005 ɪ., ɦ. əɥɬɚ. – Ʉ.: 
ȼɢɞ. ɜɿɞɞɿɥ ȺɌɆ ɍɤɪɚʀɧɢ. – 2005. – ɋ. 254-255. 

2. Barry L. Nelson. Stochastic modeling: analysis and simulation. – New York: McGraw-Hill, Inc., 1995. – 

321 p. 

3. Gertsbakh I.B. Statistical reliability theory. – New York: Dekker, 1989. – 331 p. 

4. Förster E., Rönz B. Methoden der korelations und regressionsanalyse. – Berlin: Verlag Die Wirtscgaft, 

1979. – 302 s. 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
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ɍȾɄ 677.021 
 

ɎɈɊɆȺɅȱɁȺɐȱə  ɎɈɊɆɂ ɌȺ ɉȺɊȺɆȿɌɊȱȼ ɍȾɈɋɄɈɇȺɅȿɇɈȽɈ 
ɉȱȾɄɈɉɍɘɑɈȽɈ ɈɊȽȺɇɍ ɄȺɊɌɈɉɅȿɁȻɂɊȺɅɖɇɈȲ ɆȺɒɂɇɂ 

 
FORMALIZATION OF THE FORM AND PARAMETERS OF THE IMPROVED BASED 

MECHANICAL MACHINE FOR MAPPING MILLING 
 

ɒɢɦɤɨ Ⱥɧɞɪɿɣ, ɇɚɥɨɛɿɧɚ Ɉɥɟɧɚ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɇɚɣɛɿɥɶɲ ɫɤɥɚɞɧɨɸ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨɸ ɡɚɞɚɱɟɸ ɩɪɨɰɟɫɭ ɜɢɪɨɳɭɜɚɧɧɹ ɤɚɪɬɨɩɥɿ є 
ɦɟɯɚɧɿɡɚɰɿɹ ʀʀ ɡɛɢɪɚɧɧɹ. Ɂɚ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɿʀ ɦɟɯɚɧɿɡɨɜɚɧɨɝɨ ɡɛɢɪɚɧɧɹ ɜɢɞɿɥɹɸɬɶ ɬɪɢ 
ɫɩɨɫɨɛɢ ɜɢɤɨɧɚɧɧɹ ɡɛɢɪɚɥɶɧɢɯ ɪɨɛɿɬ [1]: 
- ɡɛɢɪɚɧɧɹ ɩɪɨɫɬɢɦɢ ɦɚɲɢɧɚɦɢ (ɤɚɪɬɨɩɥɟɤɨɩɚɱɚɦɢ) ɡ ɩɨɞɚɥɶɲɢɦ ɩɿɞɛɨɪɨɦ ɛɭɥɶɛ ɜɪɭɱɧɭ; 
- ɡɛɢɪɚɧɧɹ ɤɨɩɚɱɚɦɢ – ɧɚɜɚɧɬɚɠɭɜɚɱɚɦɢ ɡ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɛɭɥɶɛ ɭ ɬɪɚɧɫɩɨɪɬɧɢɣ ɡɚɫɿɛ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɭ ɩɪɨɰɟɫɿ ɡɛɢɪɚɧɧɹ; 
- ɡɛɢɪɚɧɧɹ ɤɚɪɬɨɩɥɟɡɛɢɪɚɥɶɧɢɦɢ ɤɨɦɛɚɣɧɚɦɢ ɡɿ ɡɛɨɪɨɦ ɛɭɥɶɛ. 

əɤ ɜɢɹɜɢɜ ɚɧɚɥɿɡ ɱɢɧɧɢɯ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡ ɩɢɬɚɧɶ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɚ ɪɨɡɪɨɛɤɢ 
ɤɚɪɬɨɩɥɟɡɛɢɪɚɥɶɧɢɯ ɦɚɲɢɧ ɬɚ ɜɡɚєɦɨɞɿʀ ʀɯɧɿɯ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ ɿɡ ɝɪɭɧɬɨɦ ɬɚ ɛɭɥɶɛɚɦɢ [1, 3, 4, 
5] ɨɞɧɢɦ ɿɡ  ɧɚɩɪɹɦɤɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɿɤɢ є ɪɨɡɪɨɛɤɚ ɩɿɞɤɨɩɭɸɱɢ ɪɨɛɨɱɢɯ ɨɪɝɚɧɿɜ. ɐɟ 
ɩɨɜ’ɹɡɚɧɨ ɡ ɬɢɦ, ɳɨ ɩɿɞɤɨɩɭɸɱɢ ɪɨɛɨɱɿ ɨɪɝɚɧɢ ɦɚɲɢɧ, ɹɤɿ ɧɚ ɞɚɧɢɣ ɱɚɫ ɜɢɩɭɤɚɸɬɶɫɹ 
ɩɪɨɦɢɫɥɨɜɿɫɬɸ  ɧɟ ɡɚɜɠɞɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɫɨɤɨʀ ɹɤɨɫɬɿ ɡɛɢɪɚɧɧɹ, ɨɫɨɛɥɢɜɨ ɡɚ ɭɦɨɜɢ 
ɩɿɞɜɢɳɟɧɨʀ ɜɨɥɨɝɨɫɬɿ, ɧɚ ɝɪɭɧɬɚɯ, ɡɚɛɪɭɞɧɟɧɢɯ ɤɚɦɿɧɧɹɦ.  

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɰɶɨɝɨ, ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɩɿɞɤɨɩɭɸɱɢ ɨɪɝɚɧɿɜ 
ɤɚɪɬɨɩɥɟɡɛɢɪɚɥɶɧɢɯ ɦɚɲɢɧ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɬɹɝɨɜɨɝɨ ɨɩɨɪɭ, ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 
ɡɛɢɪɚɥɶɧɢɯ ɪɨɛɿɬ ɬɚ ɡɦɟɧɲɟɧɧɹ ɩɨɲɤɨɞɠɟɧɶ ɛɭɥɶɛ є ɚɤɬɭɚɥɶɧɨɸ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨɸ 
ɡɚɞɚɱɟɸ.  

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɡɚɞɚɱɿ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɩɿɞɤɨɩɭɸɱɢɣ ɨɪɝɚɧ [6], ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє 
ɪɨɡɭɳɿɥɶɧɟɧɧɹ ґɪɭɧɬɭ ɬɚ ɡɦɟɧɲɟɧɧɹ ɧɚɥɢɩɚɧɧɹ ɩɨ ɜɧɭɬɪɿɲɧɿɯ ɛɨɤɨɜɢɯ ɩɨɜɟɪɯɧɹɯ, ɳɨ ɜɟɞɟ ɞɨ 
ɡɦɟɧɲɟɧɧɹ ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɩɿɞɤɨɩɭɜɚɧɧɹ ɛɭɥɶɛ (ɪɢɫ.1). ɉɿɞɤɨɩɭɸɱɢɣ ɪɨɛɨɱɢɣ ɨɪɝɚɧ 
ɛɭɥɶɛɨɡɛɢɪɚɥɶɧɨʀ ɦɚɲɢɧɢ ɦɿɫɬɢɬɶ ɪɿɠɭɱɭ ɤɪɨɦɤɭ, ɩɥɨɳɢɧɭ, ɩɨ ɹɤɿɣ ɛɭɥɶɛɨɧɨɫɧɚ ɦɚɫɚ 
ɪɭɯɚєɬɶɫɹ ɞɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɹɤɚ ɦɚє ɮɨɪɦɭ ɝɿɩɟɪɛɨɥɿɱɧɨɝɨ ɩɚɪɚɛɨɥɨʀɞɚ, ɡ ɤɿɧɰɹ ɪɿɡɚɥɶɧɨʀ 
ɤɪɨɦɤɢ ɧɚ ɩɨɜɟɪɯɧɿ ɩɥɨɳɢɧɢ, ɩɨ ɹɤɿɣ ɪɭɯɚєɬɶɫɹ ɛɭɥɶɛɨɧɨɫɧɚ ɦɚɫɚ, ɪɨɡɦɿɳɟɧɿ ɫɬɟɪɠɧɿ. 

ɉɪɨɰɟɫ ɜɢɤɨɩɭɜɚɧɧɹ ɛɭɥɶɛɨɩɥɨɞɿɜ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɟɤɿɥɶɤɨɯ ɩɨɫɥɿɞɨɜɧɢɯ ɨɩɟɪɚɰɿɣ, ɚ ɫɚɦɟ 
ɩɿɞɤɨɩɭɜɚɧɧɹ ɫɤɢɛɢ ɝɪɭɧɬɭ ɪɚɡɨɦ ɡ ɤɨɪɟɧɟɩɥɨɞɚɦɢ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɩɨ ɩɿɞɤɨɩɭɜɚɥɶɧɿɣ 
ɩɨɜɟɪɯɧɿ ɫɤɢɛɢ ɡ ɛɭɥɶɛɨɩɥɨɞɚɦɢ, ɩɟɪɟɦɿɳɟɧɧɹ ɰɿєʀ ɫɤɢɛɢ ɩɨ ɫɟɩɚɪɭɜɚɥɶɧɿɣ ɩɨɜɟɪɯɧɿ ɪɨɛɨɱɨɝɨ 
ɨɪɝɚɧɭ ɿ ɩɨɞɚɥɶɲɟ ɩɟɪɟɦɿɳɟɧɧɹ ɤɚɪɬɨɩɥɹɧɨɝɨ ɜɨɪɨɯɭ ɪɚɡɨɦ ɡ ɡɚɥɢɲɤɚɦɢ ɝɪɭɧɬɭ ɧɚ ɚɤɬɢɜɧɭ 
ɫɟɩɚɪɭɜɚɥɶɧɭ ɱɚɫɬɢɧɭ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ. 
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Ɋɢɫ. 1. Ɂɚɝɚɥɶɧɚ ɫɯɟɦɚ ɩɿɞɤɨɩɭɜɚɥɶɧɨ-ɫɟɩɚɪɭɜɚɥɶɧɨɝɨ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ 

 
ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ ɞɨɫɥɿɞɠɟɧɶ ɧɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɜɩɥɢɜ 

ɩɚɪɚɦɟɬɪɿɜ ɬɚ ɪɟɠɢɦɿɜ ɪɨɛɨɬɢ ɥɟɦɿɲɧɨʀ ɬɚ ɫɩɚɪɭɜɚɥɶɧɨʀ ɩɪɭɬɤɨɜɨʀ ɱɚɫɬɢɧɢ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ 
ɬɚ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɪɭɧɬɭ ɪɚɡɨɦ ɡ ɛɭɥɶɛɚɦɢ ɧɚ ɡɦɿɧɭ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɝɪɭɧɬɭ, ɣɨɝɨ ɪɨɡɭɳɿɥɶɧɟɧɧɹ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ɪɭɣɧɭɜɚɧɧɹ ɫɭɰɿɥɶɧɨɫɬɿ, ɳɨ ɡɚɛɟɡɩɟɱɢɬɶ ɤɪɚɳɿ 
ɭɦɨɜɢ ɩɪɨɫɿɜɚɧɧɹ ɚɝɪɟɝɚɬɿɜ ɝɪɭɧɬɭ ɱɟɪɟɡ ɩɪɭɬɤɨɜɭ ɱɚɫɬɢɧɭ ɫɟɩɚɪɭɜɚɥɶɧɨʀ ɩɨɜɟɪɯɧɿ. 

ȼ ɩɟɪɲɨɦɭ ɧɚɛɥɢɠɟɧɧɿ ɪɨɛɨɱɢɣ ɨɪɝɚɧ ɩɪɢ ɜɯɨɞɠɟɧɧɿ ɭ ɝɪɭɧɬ ɦɨɠɟ ɛɭɬɢ ɫɯɟɦɚɬɢɱɧɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭ ɜɢɝɥɹɞɿ ɤɨɧɫɬɪɭɤɰɿʀ, ɳɨ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 

ȼ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ  xyz, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ґɪɭɧɬɨɜɨɦɭ ɩɪɨɫɬɨɪɭ ɩɨɥɹ, ɩɪɢ ɰɶɨɦɭ ɜɿɫɶ x  
ɫɩɪɹɦɨɜɚɧɚ ɜ ɧɚɩɪɹɦɤɭ ɩɟɪɟɦɿɳɟɧɧɹ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɚ ɡɿ ɲɜɢɞɤɿɫɬɸ 𝑉௠  ɿ ɥɟɠɢɬɶ ɭ ɩɨɜɟɪɯɧɿ xy 
ɩɪɢ ɡɧɚɱɟɧɧɿ z=0, ɬɨɛɬɨ ɧɚ ɞɟɧɧɿɣ ɩɨɜɟɪɯɧɿ ɩɨɥɹ, ɜɿɫɶ z ɫɩɪɹɦɨɜɚɧɚ ɭ ɝɥɢɛɢɧɭ ґɪɭɧɬɨɜɨɝɨ 
ɩɪɨɫɬɨɪɭ, ɚ ɜɿɫɶ y  ɫɩɪɹɦɨɜɚɧɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɞɨ ɧɚɩɪɹɦɤɭ ɪɭɯɭ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ ɿ 
ɫɩɿɜɩɚɞɚє ɡ ɩɨɜɟɪɯɧɟɸ z=0.  

ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ 𝓰𝓯𝑖𝑑𝑒𝑚 𝑥𝑦𝑧, ɬɨɛɬɨ ɫɩɿɜɩɚɞɚє ɡ ɫɢɫɬɟɦɨɸ ɤɨɨɪɞɢɧɚɬ ґɪɭɧɬɨɜɨɝɨ 
ɧɚɩɿɜɩɪɨɫɬɨɪɭ. ɐɹ ɫɢɫɬɟɦɚ ɩɪɢɣɧɹɬɚ ɞɥɹ ɨɩɢɫe ɜ ɧɿɣ ɪɿɜɧɹɧɶ ɩɨɜɟɪɯɨɧɶ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ 
ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ. 

ɇɚ ɫɯɟɦɿ ɩɪɢɣɧɹɬɿ ɧɚɫɬɭɩɧɿ ɩɨɡɧɚɱɟɧɧɹ: 𝑓ሺ𝜉, 𝓰, 𝓯ሻ - ɪɿɜɧɹɧɧɹ ɩɨɜɟɪɯɧɿ ɥɟɦɟɲɚ, 𝑝ሺ𝜉, 𝓰, 𝓯ሻ 
- ɪɿɜɧɹɧɧɹ ɩɨɜɟɪɯɧɿ ɫɟɩɚɪɭɜɚɥɶɧɨɝɨ ɩɪɭɬɤɚ, b - ɤɪɨɤ ɪɨɡɫɬɚɧɨɜɤɢ ɫɟɩɚɪɭɜɚɥɶɧɢɯ ɩɪɭɬɤɿɜ ɭ 
ɩɨɩɟɪɟɱɧɨɦɭ ɧɚɩɪɹɦɤɭ, ɬɨɛɬɨ ɜ ɧɚɩɪɹɦɤɭ ɨɫɿ y, Nl - ɧɨɪɦɚɥɶ ɞɨ ɩɨɜɟɪɯɧɿ ɥɟɦɟɲɚ, 𝓪௟  - ɤɭɬ 
ɧɚɯɢɥɭ ɧɨɪɦɚɥɿ ɞɨ ɩɨɜɟɪɯɧɿ ɥɟɦɟɲɚ ɞɨ ɨɫɿ 𝜉𝑖𝑑𝑒𝑚 𝑥, 𝓫௟ - ɤɭɬ ɧɚɯɢɥɭ ɧɨɪɦɚɥɿ ɞɨ ɩɨɜɟɪɯɧɿ 
ɥɟɦɟɲɚ ɞɨ ɨɫɿ 𝓰𝑖𝑑𝑒𝑚 𝑦, 𝓬௟ - ɤɭɬ ɧɚɯɢɥɭ ɧɨɪɦɚɥɿ ɞɨ ɩɨɜɟɪɯɧɿ ɥɟɦɟɲɚ ɞɨ ɨɫɿ 𝓯𝑖𝑑𝑒𝑚 𝑧, 𝑉௠  - 
ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ ɜ ɧɚɩɪɹɦɤɭ ɨɫɿ x. 

Ⱦɥɹ ɮɨɪɦɚɥɿɡɚɰɿʀ ɩɨɜɟɪɯɨɧɶ ɱɚɫɬɢɧ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɚ ɧɟɨɛɯɿɞɧɨ ɡɚɩɢɫɚɬɢ ɪɿɜɧɹɧɧɹ 
ɩɨɜɟɪɯɨɧɶ ʀɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɜ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ 𝜉, 𝓰, 𝓯. 

Ɋɿɜɧɹɧɧɹ ɩɨɜɟɪɯɧɿ ɥɟɦɟɲɚ ɬɚ ɩɨɜɟɪɯɧɿ ɜ ɹɤɿɣ ɪɨɡɦɿɳɟɧɿ ɫɟɩɚɪɭɜɚɥɶɧɿ ɩɪɭɬɤɢ ɦɨɠɟ 
ɩɪɟɞɫɬɚɜɥɹɬɢɫɹ ɭ ɜɢɝɥɹɞɿ ɝɿɩɟɪɛɨɥɿɱɧɨɝɨ ɩɚɪɚɛɨɥɨʀɞɭ ɭ ɧɟɹɜɧɨɦɭ ɜɢɝɥɹɞɿ: 

 𝑓௟ = 𝓯 − [𝑑 + 𝑐 ቀሺሺ𝜙𝜉ሻ+𝑠ሻ2௔ − ሺ௞𝜂ሻ2௕ ቁ],                             (1) 

 
ɞɟ 𝜙, 𝑠, 𝑎, 𝑘, 𝑏 - ɤɨɟɮɿɰɿєɧɬɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɮɨɪɦɭ ɪɨɡɬɚɲɭɜɚɧɧɹ ɬɚ ɩɚɪɚɦɟɬɪɢ ɤɪɢɜɢɡɧɢ 
ɩɨɜɟɪɯɧɿ ɥɟɦɿɲɧɨʀ ɱɚɫɬɢɧɢ, ɹɤɚ ɜ ɩɨɞɚɥɶɲɨɦɭ ɩɟɪɟɯɨɞɢɬɶ ɜ ɩɪɭɬɤɨɜɭ ɫɟɩɚɪɭɜɚɥɶɧɭ ɱɚɫɬɢɧɭ. 
ɉɪɢ ɰɶɨɦɭ ɩɟɪɟɯɿɞ ɜ ɫɟɩɚɪɭɜɚɥɶɧɭ ɱɚɫɬɢɧɭ ɩɨɜɟɪɯɧɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɤɨɨɪɞɢɧɚɬɚɯ  𝓯 = 𝑧,  ɳɨ 
ɜɿɞɩɨɜɿɞɚє ɩɨɜɟɪɯɧɿ ɩɨɥɹ. 
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ȼɪɚɯɨɜɭɸɱɢ ɨɫɶɨɜɭ ɫɢɦɟɬɪɿɸ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ ɜɿɞɧɨɫɧɨ ɨɫɿ 𝜉, ɭ ɩɨɞɚɥɶɲɨɦɭ ɦɨɠɧɚ 
ɪɨɡɝɥɹɞɚɬɢ ɱɚɫɬɢɧɭ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ. Ʉɪɿɦ ɬɨɝɨ, ɜɟɫɶ ɪɨɛɨɱɢɣ ɨɪɝɚɧ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ 
ɨɤɪɟɦɿ ɱɚɫɬɢɧɢ ɩɪɢ ɜɡɚєɦɨɞɿʀ ɡ ґɪɭɧɬɨɦ ɬɚ ɜɨɪɨɯɨɦ ɭ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɩɪɨɹɜɭ ɞɚɧɢɯ ɜɡɚєɦɨɞɿɣ. 
Ɂɦɿɧɢ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɨɝɨ ɫɬɚɧɭ ɦɨɠɭɬɶ ɜɢɡɧɚɱɚɬɢɫɹ ɲɥɹɯɨɦ ɧɚɤɥɚɞɚɧɧɹ ɰɢɯ ɫɬɚɧɿɜ 
ɜɿɞ ɞɿʀ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ. Ɍɨɦɭ ɞɨɰɿɥɶɧɨ ɪɨɡɝɥɹɞɚɬɢ ɩɨɟɬɚɩɧɨ ɫɩɨɱɚɬɤɭ 
ɜɡɚєɦɨɞɿɸ ɥɟɦɿɲɧɨʀ ɱɚɫɬɢɧɢ ɬɚ ɨɛɦɟɠɭɜɚɥɶɧɨʀ ɫɬɿɧɤɢ, ɹɤ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɡ ɫɟɪɟɞɨɜɢɳɟɦ, 
ɚ ɩɨɬɿɦ ɪɨɡɬɚɲɭɜɚɜɲɢ ɜ ɡɪɭɱɧɨɦɭ ɩɨɥɨɠɟɧɧɿ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɜɿɞɨɤɪɟɦɥɟɧɨʀ ɫɤɢɛɢ ґɪɭɧɬɭ 
ɡ ɛɭɥɶɛɚɦɢ ɪɨɡɝɥɹɧɭɬɢ ɭɦɨɜɢ ɡɦɿɧ ɜɥɚɫɬɢɜɨɫɬɟɣ ґɪɭɧɬɭ ɬɚ ɦɨɠɥɢɜɿ ɭɦɨɜɢ ɫɟɩɚɪɚɰɿʀ ɧɚ 
ɩɪɭɬɤɨɜɿɣ ɱɚɫɬɢɧɿ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ. 

ɉɪɢ ɮɨɪɦɚɥɿɡɚɰɿʀ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ, ɳɨ ɜɡɚєɦɨɞɿє ɡ ɦɚɬɟɪɿɚɥɨɦ 
ɚɛɨ ɫɟɪɟɞɨɜɢɳɟɦ ɹɤɚ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɡɦɿɧɭ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɥɿɞ ɩɪɢɣɧɹɬɢ ɞɨ ɭɜɚɝɢ ɬɟ, ɳɨ 
ɦɟɯɚɧɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ ɩɨɜɢɧɧɿ ɦɚɬɢ ɡɧɚɱɟɧɧɹ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɣɨɝɨ 
ɞɟɮɨɪɦɿɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɜɢɳɿ ɡɚ ɚɧɚɥɨɝɿɱɧɿ ɡɧɚɱɟɧɧɹ ɫɟɪɟɞɨɜɢɳɚ ɚɛɨ ɦɚɬɟɪɿɚɥɭ. Ⱦɥɹ ɜɢɩɚɞɤɭ 
ɤɨɥɢ ɧɟɦɚ ɫɭɬɬєɜɢɯ ɨɛɦɟɠɟɧɶ ɳɨɞɨ ɩɨɲɤɨɞɠɟɧɶ ɚɛɨ ɪɭɣɧɭɜɚɧɧɹ ɰɿɥɿɫɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ 
ɜɧɚɫɥɿɞɨɤ ɩɟɪɟɜɢɳɟɧɧɹ ɞɨɩɭɫɬɢɦɢɯ ɧɚɩɪɭɠɟɧɶ, ɪɨɛɨɱɢɣ ɨɪɝɚɧ ɦɨɠɟ ɛɭɬɢ ɮɨɪɦɚɥɿɡɨɜɚɧɢɣ ɹɤ 
ɚɛɫɨɥɸɬɧɨ ɬɜɟɪɞɟ ɧɟɞɟɮɨɪɦɿɜɧɟ ɬɿɥɨ. 

Ɏɨɪɦɚɥɿɡɚɰɿɹ ɩɪɨɜɟɞɟɧɚ ɡ ɦɟɬɨɸ ɩɨɞɚɥɶɲɨɝɨ ɚɧɚɥɿɡɭ ɩɪɨɰɟɫɭ ɜɡɚєɦɨɞɿʀ ɪɨɡɪɨɛɥɟɧɨɝɨ 
ɪɨɛɨɱɨɝɨ ɨɪɝɚɧɭ ɡ ɝɪɭɧɬɨɦ ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɣɨɝɨ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɪɨɡɭɳɿɥɶɧɟɧɧɹ 
ґɪɭɧɬɭ ɬɚ ɡɦɟɧɲɟɧɧɹ ɧɚɥɢɩɚɧɧɹ ɩɨ ɜɧɭɬɪɿɲɧɿɯ ɛɨɤɨɜɢɯ ɩɨɜɟɪɯɧɹɯ, ɳɨ ɜɟɞɟ ɞɨ ɡɦɟɧɲɟɧɧɹ 
ɟɧɟɪɝɨєɦɧɨɫɬɿ ɩɪɨɰɟɫɭ ɩɿɞɤɨɩɭɜɚɧɧɹ ɛɭɥɶɛ. 
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ʳ̦̦о̶̞̜̦̞̏̌ те̵̦оло̞̟̐ ̏ ̍уд̞̏ель̦о̥у, до̬ож̦ьо̥у ̞ ̭̞ль̭ько̐о̭под̬̭̌ько̥у ̥̌ш̛̦о̍уду̦̦̞̏̌ 
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ȺɇȺɅȱɁ ȿɄɈɅɈȽȱɑɇɂɏ ȺɋɉȿɄɌȱȼ ɋɍɑȺɋɇɈȽɈ 
ɋȱɅɖɋɖɄɈȽɈɋɉɈȾȺɊɋɖɄɈȽɈ ȼɂɊɈȻɇɂɐɌȼȺ 
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PRODUCTION 
 

ɒɨɜɤɨɦɭɞ Ɉɥɟɤɫɚɧɞɪ, Ɇɚɪɬɢɧɸɤ ȼɿɤɬɨɪ 
 

Ʌɭɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɜɭɥ.Ʌɶɜɿɜɫɶɤɚ, 75, ɦ. Ʌɭɰɶɤ, 43018 

 
Analyzed some of the negative impact of agricultural machinery and environmental 

technologies Wednesday.  Examples of solutions to environmental problems. 

 
Ⱥɝɪɚɪɧɚ ɝɚɥɭɡɶ – ɰɟ ɝɚɥɭɡɶ, ɹɤɚ є ɨɞɧɨɸ ɡ ɧɚɣɩɟɪɫɩɟɤɬɢɜɧɿɲɢɯ ɜ ɍɤɪɚʀɧɿ. ɐɟ ɩɨɹɫɧɸєɬɶɫɹ 

ɫɩɪɢɹɬɥɢɜɢɦɢ ɩɪɢɪɨɞɧɢɦɢ ɭɦɨɜɚɦɢ, ɪɨɞɸɱɿɫɬɸ ґɪɭɧɬɿɜ, ɫɩɪɢɹɬɥɢɜɢɦɢ ɩɨɝɨɞɧɢɦɢ ɭɦɨɜɚɦɢ. 
ɋɬɪɚɬɟɝɿɹ ɪɨɡɜɢɬɤɭ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɭ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ  ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɮɨɪɦɭɜɚɧɧɹ 
ɟɮɟɤɬɢɜɧɨɝɨ ɫɨɰɿɚɥɶɧɨ ɫɩɪɹɦɨɜɚɧɨɝɨ ɫɟɤɬɨɪɭ ɟɤɨɧɨɦɿɤɢ ɞɟɪɠɚɜɢ, ɡɞɚɬɧɨɝɨ ɡɚɞɨɜɨɥɶɧɢɬɢ 
ɩɨɬɪɟɛɢ ɜɧɭɬɪɿɲɧɶɨɝɨ ɪɢɧɤɭ ɬɚ ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɨɜɿɞɧɿ ɩɨɡɢɰɿʀ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ [1]. 

ɉɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ ɩ’ɹɬɢ ɪɨɤɿɜ ɚɝɪɚɪɧɢɣ ɫɟɤɬɨɪ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ ɩɿɞɬɪɢɦɭє ɬɟɧɞɟɧɰɿɸ 
ɞɨ ɡɪɨɫɬɚɧɧɹ. ɑɚɫɬɤɚ ɭ ɜɚɥɨɜɿɣ ɞɨɞɚɧɿɣ ɜɚɪɬɨɫɬɿ ɤɪɚʀɧɢ ɫɬɚɧɨɜɢɬɶ 13%, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ 
ɨɫɧɨɜɧɢɯ ɡɚɫɨɛɿɜ ɜɚɪɬɿɫɬɸ ɩɨɧɚɞ 100 ɦɥɪɞ. ɝɪɧ. Ƚɚɥɭɡɶ є ɨɞɧɨɸ ɡ  ɨɫɧɨɜɧɢɯ 
ɛɸɞɠɟɬɨɭɬɜɨɪɸɸɱɢɯ ɫɮɟɪ ɟɤɨɧɨɦɿɤɢ ɬɚ ɡɚɣɦɚє ɞɪɭɝɟ ɦɿɫɰɟ ɭ ɬɨɜɚɪɧɿɣ ɫɬɪɭɤɬɭɪɿ ɟɤɫɩɨɪɬɭ 
(ɛɥɢɡɶɤɨ 40%). Ɍɚɤɨɠ ȺɉɄ − ɨɫɧɨɜɧɟ ɞɠɟɪɟɥɨ ɧɚɞɯɨɞɠɟɧɧɹ ɜɚɥɸɬɢ ɜ ɍɤɪɚʀɧɭ ɬɚ ɤɥɸɱɨɜɢɣ 
ɮɚɤɬɨɪ ɭ ɩɿɞɬɪɢɦɚɧɧɿ ɬɨɪɝɨɜɟɥɶɧɨɝɨ ɛɚɥɚɧɫɭ [2]. 

ȼɫɿ ɜɢɞɢ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɜ’ɹɡɚɧɿ ɡ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ. 
ȼɩɥɢɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɜɢɪɨɛɧɢɤɿɜ ɧɚ ɡɟɦɟɥɶɧɿ ɬɚ ɜɨɞɧɿ ɪɟɫɭɪɫɢ, ɧɚɠɚɥɶ, ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɡɦɟɧɲɟɧɧɹ ɜɦɿɫɬɭ ɝɭɦɭɫɭ ɬɚ ɦɿɧɟɪɚɥɶɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɨɝɿɪɲɭє ɭɦɨɜɢ 
ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ.  Ʉɪɿɦ ɬɨɝɨ, ɞɿɹɥɶɧɿɫɬɶ ɚɝɪɚɪɧɢɯ ɜɢɪɨɛɧɢɤɿɜ ɫɩɪɢɱɢɧɹє ɟɪɨɡɿɸ ґɪɭɧɬɿɜ, 
ɭɬɜɨɪɟɧɧɹ ɹɪɿɜ, ɡɚɫɨɥɟɧɧɹ ґɪɭɧɬɿɜ, ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ. ɉɪɨɹɜ ɰɢɯ ɧɟɝɚɬɢɜɧɢɯ 
ɮɚɤɬɨɪɿɜ ɜɟɞɟ ɞɨ ɧɟɡɜɨɪɨɬɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɧɚɜɤɨɥɢɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɮɨɪɦɭɜɚɧɧɸ 
ɚɧɬɪɨɩɨɝɟɧɧɢɯ ɥɚɧɞɲɚɮɬɿɜ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɳɟ ɨɡɧɚɱɟɧɨɝɨ, ɡɚɯɢɫɬ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɭ ɩɪɨɰɟɫɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɣɨɝɨ ɟɤɨɥɨɝɿɡɚɰɿɹ – ɚɤɬɭɚɥɶɧɚ ɩɪɨɛɥɟɦɚ ɫɶɨɝɨɞɟɧɧɹ. 

ɉɪɨɚɧɚɥɿɡɭєɦɨ ɨɫɧɨɜɧɿ ɧɚɩɪɹɦɤɢ ɜɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ. 
ɋɭɱɚɫɧɟ ɜɢɪɨɛɧɢɰɬɜɨ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɟɥɢɤɨɝɨ ɩɟɪɟɥɿɤɭ ɡɚɫɨɛɿɜ ɦɟɯɚɧɿɡɚɰɿʀ. 

ɐɟ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ, ɚ ɡ ɿɧɲɨɝɨ, ɫɩɪɢɹє 
ɩɪɨɹɜɭ ɧɟɝɚɬɢɜɧɢɯ ɜɩɥɢɜɿɜ ɬɟɯɧɿɤɢ ɧɚ ґɪɭɧɬ ɱɟɪɟɡ ɛɚɝɚɬɨɤɪɚɬɧɢɣ ɜɩɥɢɜ ɯɨɞɨɜɨʀ ɫɢɫɬɟɦɢ 
ɦɚɲɢɧɧɢɯ ɚɝɪɟɝɚɬɿɜ ɧɚ ɧɢɯ. ȼɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɭɳɿɥɶɧɟɧɧɹ ґɪɭɧɬɭ, ɳɨ ɜɟɞɟ ɞɨ ɩɨɪɭɲɟɧɧɹ 
ɫɬɪɭɤɬɭɪɢ ґɪɭɧɬɿɜ, ɩɨɝɿɪɲɟɧɧɹ ɜɨɞɧɨ-ɩɨɜɿɬɪɹɧɨɝɨ ɛɚɥɚɧɫɭ, ɪɨɡɜɢɬɤɭ ɟɪɨɡɿʀ. Ɂɚɝɚɥɶɧɿ ɜɬɪɚɬɢ 
ɩɪɨɞɭɤɰɿʀ, ɨɛɭɦɨɜɥɟɧɿ ɩɟɪɟɭɳɿɥɶɧɟɧɧɹɦ ɝɪɚɧɬɿɜ, ɞɨɫɹɝɚɸɬɶ 45% ɧɚ ɪɿɤ [3].  Ⱥɧɚɥɿɡ ɱɢɧɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ [4, 5, 6, 7] ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ ɩɟɪɟɥɿɤ ɦɿɪ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɡɚɩɨɛɿɝɬɢ 
ɩɟɪɟɭɳɿɥɶɧɟɧɧɸ ґɪɭɧɬɿɜ: 

- ɪɨɡɪɨɛɤɚ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɳɭɜɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ 
ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɩɪɨɯɨɞɚɦɢ ɬɟɯɧɿɤɢ, ɨɫɨɛɥɢɜɨ ɜɚɠɤɨʀ ɤɨɥɿɫɧɨʀ, ɩɨ ɩɨɥɸ; 

- ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɤɢ ɬɟɯɧɨɥɨɝɿɣ ɜɢɪɨɳɭɜɚɧɧɹ ɤɭɥɶɬɭɪ ɫɥɿɞ ɩɪɚɝɧɭɬɢ ɞɨ ɫɭɦɿɳɟɧɧɹ 
ɨɩɟɪɚɰɿɣ; 
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- ɦɨɞɟɪɧɿɡɚɰɿɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ ɿɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɬɢɫɤɭ ɧɚ ґɪɭɧɬ. Ɂ ɰɿєɸ 
ɦɟɬɨɸ ɪɟɤɨɦɟɧɞɭɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɝɭɫɟɧɢɱɧɿ ɪɭɲɿʀ, ɤɨɥɿɫɧɿ ɪɭɲɿʀ ɡ ɟɥɚɫɬɢɱɧɢɦɢ ɲɢɧɚɦɢ 
ɬɚ ɤɨɥɿɫɧɿ ɪɭɲɿʀ, ɨɫɧɚɳɟɧɿ ɦɟɯɚɧɿɡɦɚɦɢ ɪɟɝɭɥɸɜɚɧɧɹ ɬɢɫɤɭ ɜ ɲɢɧɚɯ; 

- ɩɪɨɜɨɞɢɬɢ ɩɨɥɶɨɜɿ ɪɨɛɨɬɢ ɡɚ ɭɦɨɜɢ ɮɿɡɢɱɧɨʀ ɫɬɢɝɥɨɫɬɿ ґɪɭɧɬɭ ɬɚ ɣɨɝɨ ɜɨɥɨɝɨɫɬɿ 20-22%; 
- ɪɨɡɩɭɲɭɜɚɬɢ ɬɚ ɜɢɪɿɜɧɸɜɚɬɢ ɫɥɿɞɢ ɜɿɞ ɤɨɥɿɫ ɬɪɚɤɬɨɪɿɜ ɬɚ ɿɧɲɢɯ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ 

ɦɚɲɢɧ; 
- ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɨɫɬɿ ɩɪɢɣɨɦɢ ɨɤɭɥɶɬɭɪɸɜɚɧɧɹ ґɪɭɧɬɿɜ, ɦɭɥɶɱɭɜɚɧɧɹ ɩɨɜɟɪɯɧɿ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

ɇɟɛɟɡɩɟɱɧɢɦɢ є ɜɢɤɢɞɢ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɿɜ, ɹɤɿ є ɜɢɫɨɤɨɬɨɤɫɢɱɧɢɦɢ. ɉɢɬɚɧɧɹ ɡɦɟɧɲɟɧɧɹ 
ɲɤɿɞɥɢɜɨɝɨ ɜɩɥɢɜɭ ɜɢɤɢɞɿɜ ɫɬɚɥɨ ɩɪɿɨɪɢɬɟɬɧɢɦ ɞɥɹ ɜɢɪɨɛɧɢɤɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ 
ɬɟɯɧɿɤɢ, ɹɤɿ ɫɩɪɹɦɨɜɭɸɬɶ ɫɜɨʀ ɡɭɫɢɥɥɹ ɧɚ ɪɨɡɪɨɛɤɭ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɞɜɢɝɭɧɿɜ.  

Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɬɪɚɤɬɨɪɢ Agrotron M ɨɫɧɚɳɟɧɿ ɞɜɢɝɭɧɚɦɢ ɡ ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɿ ɩɪɨɦɿɠɧɢɦ 
ɨɯɨɥɨɞɠɟɧɧɹɦ, ɚ ɬɚɤɨɠ ɟɥɟɤɬɪɨɧɧɨɸ ɫɢɫɬɟɦɨɸ ɜɩɪɢɫɤɭɜɚɧɧɹ DCR (Deutz Common Rail). Ⱦɥɹ 
ɦɿɧɿɦɿɡɚɰɿʀ ɜɢɯɥɨɩɿɜ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɫɢɫɬɟɦɚ ɪɟɰɢɪɤɭɥɹɰɿʀ ɨɯɨɥɨɞɠɟɧɢɯ ɡɨɜɧɿɲɧɿɯ ɜɿɞɯɨɞɿɜ 
ɝɚɡɨɩɨɞɿɛɧɨɝɨ ɝɚɡɭ AGRex. Ⱦɜɢɝɭɧɢ DEUTZ-FAHR ɩɨɜɧɿɫɬɸ ɫɭɦɿɫɧɿ ɡ ɛɿɨɞɢɡɟɥɶɧɢɦ ɩɚɥɢɜɨɦ 
ɿ ɦɨɠɭɬɶ ɩɪɚɰɸɜɚɬɢ ɧɚ ɡɦɿɲɚɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɩɚɥɢɜɿ ɡ ɛɿɨɞɢɡɟɥɟɦ, ɳɨ ɦɿɫɬɢɬɶ ɞɨ 100% 
ɛɿɨɞɢɡɟɥɹ. ɋɢɫɬɟɦɚ AGRex ɩɨɫɬɿɣɧɨ ɪɟɝɭɥɸє ɤɿɥɶɤɿɫɬɶ ɜɢɯɥɨɩɧɢɯ ɝɚɡɿɜ, ɩɨɜɟɪɬɚɸɱɢɫɶ ɜ 
ɤɚɦɟɪɭ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɜɢɤɢɞɿɜ ɨɤɫɢɞɿɜ ɚɡɨɬɭ. 

ȼɢɪɨɛɧɢɤ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɦɚɲɢɧ Same Deutz-Fahr ɪɨɡɪɨɛɢɜ ɬɪɚɤɬɨɪ, ɹɤɢɣ 
ɩɪɚɰɸє ɧɚ ɫɬɢɫɥɨɦɭ ɩɪɢɪɨɞɧɨɦɭ ɝɚɡɿ, ɳɨ ɞɨɡɜɨɥɹє ɨɛɦɟɠɭɜɚɬɢ ɜɢɤɢɞɢ ɩɚɪɧɢɤɨɜɢɯ ɝɚɡɿɜ ɿ 
ɞɨɜɟɫɬɢ ɜɢɤɢɞɢ ɦɟɬɚɧɭ ɞɨ ɧɭɥɹ. 

Ɋɿɲɟɧɧɹ ɡɚɞɚɱɿ ɟɤɨɥɨɝɿɡɚɰɿʀ ɲɥɹɯɨɦ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɞɜɢɝɭɧɿɜ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɢɯ 
ɜɢɞɿɜ ɩɚɥɶɧɨɝɨ ɧɚɛɭɜɚє ɪɨɡɜɢɬɤɭ.  

ɇɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɫɩɪɚɜɥɹє ɧɟ ɥɢɲɟ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɚ 
ɬɟɯɧɿɤɚ ɚ ɣ ɬɟɯɧɨɥɨɝɿʀ. ɋɭɱɚɫɧɟ ɡɟɦɥɟɪɨɛɫɬɜɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ 
ɹɞɨɯɿɦɿɤɚɬɿɜ, ɪɟɱɨɜɢɧ, ɹɤɿ ɫɬɢɦɭɥɸɸɬɶ ɪɿɫɬ ɪɨɫɥɢɧ. ɏɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ ɩɨɬɪɚɩɥɹɸɬɶ ɜ 
ɚɬɦɨɫɮɟɪɭ, ɜ ґɪɭɧɬɨɜɿ ɜɨɞɢ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɩɪɢɜɚɬɧɿ ɚɝɪɨɮɿɪɦɢ ɬɚ ɚɝɪɨɯɨɥɞɢɧɝɢ ɝɪɭɛɨ 
ɩɨɪɭɲɭɸɬɶ ɩɪɚɜɢɥɚ ɜɧɟɫɟɧɧɹ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɦɚє ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɿ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɡɚɝɢɛɟɥɿ ɬɜɚɪɢɧ, ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɞɠɨɥɢɧɢɯ ɫɿɦɟɣ, ɬɨɳɨ.   

ȼɢɪɿɲɢɬɢ ɞɚɧɭ ɩɪɨɛɥɟɦɭ, ɧɚ ɞɭɦɤɭ ɚɜɬɨɪɿɜ, ɦɨɠɧɚ ɥɢɲɟ ɲɥɹɯɨɦ ɡɚɩɪɨɜɚɞɠɟɧɧɹ 
ɩɪɚɜɨɜɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɜ ɫɮɟɪɿ ɨɛɿɝɭ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɠɨɪɫɬɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡɚ 
ɞɨɬɪɢɦɚɧɧɹɦ ɚɝɪɨɬɟɯɧɿɱɧɢɯ ɜɢɦɨɝ ɜɧɟɫɟɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɭɬɢɥɿɡɚɰɿʀ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

ɇɟɝɚɬɢɜɧɿ ɧɚɫɥɿɞɤɢ ɯɿɦɿɡɚɰɿʀ ɫɿɥɶɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɫɩɪɢɱɢɧɢɥɢ ɜɢɧɢɤɧɟɧɧɹ ɬɟɨɪɿʀ 
ɛɿɨɥɨɝɿɱɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ, ɹɤɟ ɡɚɫɧɨɜɚɧɟ ɧɚ ɜɿɞɲɤɨɞɭɜɚɧɧɿ ɜɢɧɨɫɭ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɡɚ 
ɪɚɯɭɧɨɤ ɿɧɬɟɧɫɢɜɧɨɝɨ ɛɿɨɥɨɝɿɱɧɨɝɨ ɤɪɭɝɨɜɨɪɨɬɭ. Ɉɞɟɪɠɭɜɚɬɢ ɜɢɫɨɤɿ ɜɪɨɠɚʀ ɩɥɚɧɭєɬɶɫɹ ɬɿɥɶɤɢ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɪɝɚɧɿɱɧɢɯ ɞɨɛɪɢɜ ɿ ɛɿɨɥɨɝɿɱɧɨɝɨ ɚɡɨɬɭ, ɜɩɪɨɜɚɞɠɟɧɧɹ ɩɪɚɜɢɥɶɧɢɯ 26 ɫɿɜɨɡɦɿɧ 
ɡ ɨɛɨɜ'ɹɡɤɨɜɢɦ ɬɪɚɜɨɫɿɹɧɧɹɦ ɿ ɛɿɥɶɲ ɲɢɪɨɤɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɡɟɥɟɧɢɯ ɞɨɛɪɢɜ. 

ɍ ɜɫɶɨɦɭ ɫɜɿɬɿ ɜɟɞɭɬɶɫɹ ɿɧɬɟɧɫɢɜɧɿ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɩɪɟɩɚɪɚɬɿɜ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ 
ɲɤɿɞɥɢɜɨʀ ɞɿʀ ɩɟɫɬɢɰɢɞɿɜ ɧɚ ɧɚɜɤɨɥɢɲɧє ɩɪɢɪɨɞɧɟ ɫɟɪɟɞɨɜɢɳɟ ɿ ɥɸɞɢɧɭ. ȼ ɨɫɬɚɧɧɿ ɪɨɤɢ 
ɪɨɡɪɨɛɥɟɧɿ ɧɨɜɿ, ɟɤɨɥɨɝɿɱɧɨ ɧɟɲɤɿɞɥɢɜɿ ɩɪɟɩɚɪɚɬɢ, ɹɤɿ ɩɨɜɧɿɫɬɸ ɪɨɡɤɥɚɞɚɸɬɶɫɹ ɜ ґɪɭɧɬɿ ɧɚ 
ɜɭɝɥɟɤɢɫɥɢɣ ɝɚɡ ɿ ɜɨɞɭ. Ɍɨɦɭ ɜ ɰɶɨɦɭ ɩɢɬɚɧɧɿ ɍɤɪɚʀɧɿ ɫɥɿɞ ɩɟɪɟɣɦɚɬɢ ɩɨɡɢɬɢɜɧɢɣ ɞɨɫɜɿɞ 
əɩɨɧɿʀ, ɋɒȺ, Ɏɪɚɧɰɿʀ ɬɚ ɿɧɲɢɯ ɩɟɪɟɞɨɜɢɯ ɤɪɚʀɧ ɭ ɧɚɩɪɹɦɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɟɫɬɢɰɢɞɿɜ ɧɨɜɨɝɨ 
ɩɨɤɨɥɿɧɧɹ, ɹɤɿ ɪɨɡɪɨɛɥɟɧɿ ɧɚ ɨɫɧɨɜɿ ɦɨɥɨɱɧɨɤɢɫɥɢɯ ɛɚɤɬɟɪɿɣ [8]. 

ȼɢɪɿɲɢɬɢ ɞɚɧɭ ɩɪɨɛɥɟɦɭ, ɧɚ ɞɭɦɤɭ ɚɜɬɨɪɿɜ, ɦɨɠɧɚ ɥɢɲɟ ɲɥɹɯɨɦ ɡɚɩɪɨɜɚɞɠɟɧɧɹ 
ɩɪɚɜɨɜɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɜ ɫɮɟɪɿ ɨɛɿɝɭ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ, ɠɨɪɫɬɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡɚ 
ɞɨɬɪɢɦɚɧɧɹɦ ɚɝɪɨɬɟɯɧɿɱɧɢɯ ɜɢɦɨɝ ɜɧɟɫɟɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɭɬɢɥɿɡɚɰɿʀ ɯɿɦɿɱɧɢɯ ɪɟɱɨɜɢɧ. 

Ʉɪɿɦ ɬɨɝɨ ɧɟɨɛɯɿɞɧɨ:  
1) ɜɿɞɦɨɜɢɬɢɫɶ ɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɟɝɤɨɪɨɡɱɢɧɧɢɯ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɨɫɨɛɥɢɜɨ 

ɦɿɧɟɪɚɥɶɧɨɝɨ ɚɡɨɬɭ, ɚ ɬɚɤɨɠ ɜɿɞ ɡɚɯɢɫɬɭ ɪɨɫɥɢɧ ɿ ɛɨɪɨɬɶɛɢ ɡ ɛɭɪ'ɹɧɚɦɢ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɯɿɦɿɱɧɢɯ ɫɢɧɬɟɬɢɱɧɢɯ ɩɪɟɩɚɪɚɬɿɜ;  
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2) ɡɚɩɪɨɜɚɞɢɬɢ ɫɬɢɦɭɥɸɜɚɧɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ґɪɭɧɬɭ, ɛɿɨɥɨɝɿɱɧɢɯ ɡɚɫɨɛɿɜ 
ɡɚɯɢɫɬɭ ɣ ɦɟɯɚɧɿɱɧɨʀ ɛɨɪɨɬɶɛɢ ɡ ɛɭɪ'ɹɧɚɦɢ. 

Ⱥɧɚɥɿɡ ɦɨɠɥɢɜɢɯ ɧɟɝɚɬɢɜɧɢɯ ɩɪɨɹɜɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɬɟɯɧɿɤɢ ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɧɚ 
ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɜɢɹɜɢɜ ɤɨɦɩɥɟɤɫɧɿɫɬɶ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ. ȼɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ 
ɦɨɠɥɢɜɟ ɡɚ ɭɦɨɜɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɫɭɱɚɫɧɨɝɨ ɡɟɦɥɟɪɨɛɫɬɜɚ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ 
ɬɟɯɧɿɤɢ ɡ ɦɟɧɲɢɦ ɭɳɿɥɶɧɸɸɱɢɦ ɜɩɥɢɜɨɦ ɧɚ ґɪɭɧɬ ɿ ɩɨɧɢɠɟɧɢɦ ɪɿɜɧɟɦ ɲɤɿɞɥɢɜɢɯ ɜɢɤɢɞɿɜ.  
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ɍȾɄ 621.867.5 
ȾɂɎȿɊȿɇɐȱȺɅɖɇȱ Ɋȱȼɇəɇɇə ȾɂɇȺɆȱɄɂ  

ɉɈɊɈɀɇɂɋɌɈȽɈ ɊɈɌɈɊȺ Ɂ ɑȺɋɌɄɈȼɂɆ ɇȺɉɈȼɇȿɇɇəɆ 
 

DIFFERENTIAL EQUATIONS OF THE HUMAN  
ROTARY DYNAMICS WITH PARTIAL FILLING 

 
ɓɭɪɢɤ ȼɨɥɨɞɢɦɢɪ, ɋɟɪɿɥɤɨ Ʌɟɨɧɿɞ, ɋɚɫɸɤ Ɂɨɹ, ȼɨɣɬɨɜɢɱ Ʌɟɨɧɿɞ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ɉɪɢ ɭɞɨɫɤɨɧɚɥɟɧɧɿ ɿɫɧɭɸɱɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ [1] ɞɢɧɚɦɿɤɢ ɰɟɧɬɪɢɮɭɝ ɞɥɹ 

ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɟɬɨɧɧɢɯ ɣ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɬɪɭɛɱɚɫɬɢɯ ɜɢɪɨɛɿɜ ɧɟɨɛɯɿɞɧɨ ɫɤɥɚɫɬɢ ɨɛґɪɭɧɬɨɜɚɧɿ 
ɜ ɞɚɧɿɣ ɡɚɞɚɱɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ ɪɿɜɧɹɧɧɹ ɞɢɧɚɦɿɤɢ ɧɟɡɛɚɥɚɧɫɨɜɚɧɨɝɨ ɪɨɬɨɪɚ ɧɚ ɩɪɭɠɧɿɣ 
ɩɿɞɜɿɫɰɿ. 

ȼɿɞɨɦɨ, ɳɨ ɪɨɬɨɪɢ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɨɛɟɪɬɚɥɶɧɨɝɨ ɪɭɯɭ. Ɉɞɧɚɤ ɜ ɞɿɣɫɧɨɫɬɿ, 
ɜɧɚɫɥɿɞɨɤ ɧɟɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ ɪɨɬɨɪɚ ɬɚ ɩɟɜɧɨʀ ɩɪɭɠɧɨɫɬɿ ɨɩɨɪ, ɣɨɝɨ ɪɭɯ є ɫɤɥɚɞɧɿɲɢɦ. Ⱥ ɜ 
ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɡ ɦɟɬɨɸ ɜɿɛɪɨɡɚɯɢɫɬɭ ɱɢ ɡ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɿɪɤɭɜɚɧɶ [2], ɨɩɨɪɢ є ɩɪɭɠɧɨ 
ɩɿɞɜɿɲɟɧɢɦɢ, ɧɟɡɛɚɥɚɧɫɨɜɚɧɿɫɬɶ – ɿɫɬɨɬɧɨɸ, ɩɨɩɟɪɟɱɧɿ ɤɨɥɢɜɚɧɧɹ ɨɫɿ ɪɨɬɨɪɚ ɛɭɞɭɬɶ ɡɧɚɱɧɢɦɢ 
ɿ ɩɨɬɪɟɛɭɸɬɶ ɨɤɪɟɦɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. ɉɪɨɬɟ ɬɟɨɪɿɹ ɤɨɥɢɜɚɧɶ ɪɨɬɨɪɿɜ [3] ɫɮɨɪɦɭɜɚɥɚɫɶ 
ɩɟɪɟɜɚɠɧɨ ɞɥɹ ɜɢɜɱɟɧɧɹ ɦɚɥɢɯ ɤɨɥɢɜɚɧɶ, ɞɨ ɬɨɝɨ ɠ ɩɪɢ ɫɬɚɥɢɯ ɱɢ ɩɨɜɿɥɶɧɨ ɡɦɿɧɸɜɚɧɢɯ 
ɲɜɢɞɤɨɫɬɹɯ ɨɛɟɪɬɚɧɧɹ. Ɍɨɦɭ ɩɨɲɢɪɸɜɚɬɢ ʀʀ ɧɚ ɡɚɡɧɚɱɟɧɿ ɡɚɞɚɱɿ ɛɭɥɨ ɛ ɧɟɤɨɪɟɤɬɧɨ. 

ɉɪɢ ɫɤɥɚɞɚɧɧɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ ɨɛɦɟɠɢɦɨɫɶ ɜɢɩɚɞɤɨɦ ɫɬɚɬɢɱɧɨʀ 
ɧɟɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ. Ɍɨɞɿ ɡɚɞɚɱɭ ɞɨɩɭɫɬɢɦɨ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɜ ɩɥɨɫɤɿɣ ɩɨɫɬɚɧɨɜɰɿ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟɨɛɯɿɞɧɨ ɨɩɢɫɚɬɢ ɞɢɧɚɦɿɤɭ ɩɥɨɫɤɨɩɚɪɚɥɟɥɶɧɨɝɨ ɪɭɯɭ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɩɟɪɟɪɿɡɭ ɪɨɬɨɪɚ. ɇɟɯɚɣ ɪɨɡɝɥɹɞɭɜɚɧɢɣ ɪɨɬɨɪ ɦɚє ɦɚɫɭ Ɇ, ɫɬɚɥɢɣ ɚɛɨ ɩɨɜɿɥɶɧɨ ɡɦɿɧɸɜɚɧɢɣ 
ɟɤɫɰɟɧɬɪɢɫɢɬɟɬ ɟ ɣ ɨɛɟɪɬɚєɬɶɫɹ ɭ ɜɟɪɬɢɤɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɩɿɞ ɞɿєɸ ɡɨɜɧɿɲɧɿɯ ɫɢɥ ɡ ɤɭɬɨɜɨɸ 
ɲɜɢɞɤɿɫɬɸ  ɣ ɤɭɬɨɜɢɦ ɩɪɢɫɤɨɪɟɧɧɹɦ   (ɪɢɫ. 1). 

 

Ɋɢɫ.1.  Ɋɨɡɪɚɯɭɧɤɨɜɚ ɫɯɟɦɚ ɪɨɬɨɪɚ. (Ɉ1 - ɝɟɨɦɟɬɪɢɱɧɢɣ ɰɟɧɬɪ, ɋ – ɰɟɧɬɪ ɦɚɫ, Ɉ – ɧɟɪɭɯɨɦɢɣ ɰɟɧɬɪ (ɜ 
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ɋɤɨɪɢɫɬɚєɦɨɫɶ ɡɚɝɚɥɶɧɢɦɢ ɬɟɨɪɟɦɚɦɢ ɞɢɧɚɦɿɤɢ. Ⱥ ɫɚɦɟ, ɡɚ ɬɟɨɪɟɦɨɸ ɩɪɨ ɪɭɯ ɰɟɧɬɪɚ ɦɚɫ 
ɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ:                  e

kC FrM


 ;        (1) 

ɡɚ ɬɟɨɪɟɦɨɸ ɩɪɨ ɡɦɿɧɭ ɤɿɧɟɬɢɱɧɨɝɨ ɦɨɦɟɧɬɭ ɜɿɞɧɨɫɧɨ ɰɟɧɬɪɚ ɦɚɫ: 

 )( e

kCC FmL
 .      (2) 

ȼ ɩɪɨɟɤɰɿʀ ɧɚ ɤɨɨɪɞɢɧɚɬɧɿ ɨɫɿ x, y (1) ɛɭɞɟ: 
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Ⱦɥɹ ɬɜɟɪɞɨɝɨ ɬɿɥɚ ɩɪɢ ɨɛɟɪɬɚɧɧɿ ɧɚɜɤɨɥɨ ɨɫɿ zc  


CzC JL  ,  ɬɨɦɭ (2) ɜ ɩɪɨɟɤɰɿʀ ɧɚ ɰɸ ɜɿɫɶ 
ɿ ɭ ɜɢɪɚɠɟɧɧɿ ɱɟɪɟɡ ɤɭɬ ɩɨɜɨɪɨɬɭ  : 
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Ɉɬɪɢɦɚɧɿ ɪɿɜɧɹɧɧɹ (3) ɣ (4) є ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ ɩɥɨɫɤɨɝɨ ɪɭɯɭ ɬɜɟɪɞɨɝɨ ɬɿɥɚ 
ɜ ɨɫɧɨɜɧɿɣ ɮɨɪɦɿ ɡɚɩɢɫɭ, ɩɪɨɬɟ ɜ ɞɚɧɿɣ ɡɚɞɚɱɿ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ, 
ɨɫɤɿɥɶɤɢ ɬɨɱɤɚ ɋ ɪɨɬɨɪɚ є ɧɟɩɪɢɣɧɹɬɧɨɸ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɫɬɭɩɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɪɭɯɭ ɬɚ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɹɤ ɦɨɦɟɧɬɭ ɿɧɟɪɰɿʀ, ɬɚɤ ɿ ɝɨɥɨɜɧɨɝɨ ɦɨɦɟɧɬɭ ɡɨɜɧɿɲɧɿɯ ɫɢɥ ɜɿɞɧɨɫɧɨ ɜɿɞɩɨɜɿɞɧɨʀ 
ɨɫɿ. Ɉɞɧɨɡɧɚɱɧɨ, ɜɢɡɧɚɱɚɥɶɧɨɸ ɬɨɱɤɨɸ ɩɟɪɟɪɿɡɭ ɪɨɬɨɪɚ є ɝɟɨɦɟɬɪɢɱɧɢɣ ɰɟɧɬɪ Ɉ1, ɞɨ ɹɤɨɝɨ 
ɡɜɟɞɟɦɨ ɜɤɚɡɚɧɿ ɪɿɜɧɹɧɧɹ. 
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ɓɨɛ ɡɜɟɫɬɢ ɪɿɜɧɹɧɧɹ (4) ɞɨ ɨɫɿ 
1Oz , ɧɟɨɛɯɿɞɧɨ ɡɚɫɬɨɫɭɜɚɬɢ ɬɟɨɪɟɦɭ ɩɪɨ ɩɟɪɟɧɨɫ ɨɫɿ 

(ɰɟɧɬɪɚ) ɦɨɦɟɧɬɭ ɫɢɫɬɟɦɢ ɫɢɥ [4, ɫ.48] ɬɚ ɬɟɨɪɟɦɭ Ƚɸɣɝɟɧɫɚ-ɒɬɟɣɧɟɪɚ ɩɪɨ ɦɨɦɟɧɬɢ ɿɧɟɪɰɿʀ 
ɬɿɥɚ ɜɿɞɧɨɫɧɨ ɩɚɪɚɥɟɥɶɧɢɯ ɨɫɟɣ. Ɍɨɞɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɪɿɜɧɹɧɧɹɦ ɞɥɹ ɨɛɟɪɬɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ 
ɪɭɯɭ ɛɭɞɟ: 
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ɇɟɨɛɯɿɞɧɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɿɫɧɭє ɣ ɿɧɲɚ ɮɨɪɦɚ ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ ɪɿɜɧɹɧɧɹ ɿɡ ɡɜɟɞɟɧɧɹɦ ɞɨ 
ɞɨɜɿɥɶɧɨʀ (ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ – ɝɟɨɦɟɬɪɢɱɧɨʀ) ɨɫɿ [5, ɫ.311]: 
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Ɉɞɧɚɤ ɜɨɧɚ ɧɟɩɪɢɣɧɹɬɧɚ ɱɟɪɟɡ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɰɟɧɬɪɚ ɦɚɫ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɿɜɧɹɧɧɹ (5) ɬɚ (6) ɨɩɢɫɭɸɬɶ ɞɢɧɚɦɿɤɭ ɩɥɨɫɤɨɩɚɪɚɥɟɥɶɧɨɝɨ ɪɭɯɭ ɬɜɟɪɞɨɝɨ 

ɬɿɥɚ ɜ ɡɚɝɚɥɶɧɿɣ ɿ ɧɚɣɛɿɥɶɲ ɩɪɢɣɧɹɬɧɿɣ ɞɥɹ ɞɨɫɥɿɞɠɟɧɶ ɪɭɯɭ ɪɨɬɨɪɚ ɮɨɪɦɿ. 
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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. 
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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 ɟ  and vertices v  and estimate relative 

network's connectivity by comparing maximum ( max. 1d c  ) and minimum ( min.
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Where ( , )d i j  is a minimum distance from a vertex ɿ  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: 

 

2

1

( )
n

i
ɿ

E D

C
v







   (4) 

Where ȿ  - 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


ǹȍȒȞȭя 2 

ǺȘȈȕșȗȖȘȚȕȭ șȐșȚȍȔȐ 

72 

  
1

i
i

e
k

v



 (5) 

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 ɿ , its closeness centrality is 
calculated: 
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Betweenness centrality of node ɿ  mathematically is calculated as the proportion of shortest 
paths from one node j  to another node m  that passes through ɿ : 
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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 ɿ . 

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 ɿ  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 ɿ  and connect it with its closest neighbors. 
The total clustering coefficient is determined by the formula: 
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C C
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    (9) 

Where ɩ - 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. 
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Drozdziel Pawel1, ɏɿɬɪɨɜ ȱɝɨɪ2, ɇɟɱɢɩɨɪɭɤ ȱɥɨɧɚ2 
 

1Lublin University of Technology,  Nadbystrzycka Str. 38D, 20-618, Lublin, Poland 

 
2National University of Water and Environmental Engineering, Soborna str. 11, 33028,  

Rivne, Ukraine 

 

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. 

 
ɋɬɪɿɦɤɢɣ ɪɨɡɜɢɬɨɤ ɫɭɫɩɿɥɶɫɬɜɚ ɭ ɜɫɿɯ ɫɮɟɪɚɯ ɠɢɬɬɹ ɨɛɭɦɨɜɥɸє ɡɛɿɥɶɲɟɧɧɹ ɫɨɰɿɚɥɶɧɨ-

ɩɨɛɭɬɨɜɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ ɦɿɫɬ, ɡɪɨɫɬɚɧɧɹ ɪɭɯɥɢɜɨɫɬɿ ɧɚɫɟɥɟɧɧɹ. 
ȼ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ «ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ» ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ ɤɨɦɩɥɟɤɫ ɭɫɿɯ ɡɚɫɨɛɿɜ 

ɬɪɚɧɫɩɨɪɬɭ, ɳɨ ɨɪɝɚɧɿɡɨɜɚɧɿ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɩɟɪɟɜɟɡɟɧɶ. Ɍɨɦɭ ɡɚɥɟɠɧɨ ɜɿɞ ɦɚɫɲɬɚɛɭ 
ɜɢɤɨɧɭɜɚɧɢɯ ɡɚɜɞɚɧɶ ɦɨɠɧɚ ɪɨɡɪɿɡɧɹɸɬɶ ɧɚɫɬɭɩɧɿ ɜɢɞɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ: єɞɢɧɚ 
ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɤɪɚʀɧɢ; ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɪɟɝɿɨɧɭ, ɦɿɫɬɚ; ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɝɚɥɭɡɿ 
ɝɨɫɩɨɞɚɪɫɬɜɚ ɚɛɨ ɩɪɨɦɢɫɥɨɜɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ [ɫ. 122, 1]. 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ ɯɚɪɚɤɬɟɪɧɚ ɫɢɥɶɧɚ ɬɟɪɢɬɨɪɿɚɥɶɧɚ ɫɩɟɰɢɮɿɤɚ (ɱɟɪɟɡ 
ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɫɬɨɪɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ ɪɨɡɬɚɲɭɜɚɧɧɹ ɣɨɝɨ ɨɛ’єɤɬɿɜ, ɬɿɫɧɨɝɨ ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɡ 
ɬɟɪɢɬɨɪɿєɸ, ɪɨɡɦɿɳɟɧɧɹɦ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɫɢɫɬɟɦɨɸ ɪɨɡɫɟɥɟɧɧɹ ɪɟɝɿɨɧɭ). Ɍɚɤɨɠ, ɳɿɥɶɧɿɫɬɶ 
ɦɟɪɟɠɿ ɿ ɩɨɬɭɠɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɯɚɪɚɤɬɟɪɢɡɭє ɪɿɜɟɧɶ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɫɬɭɩɿɧɶ ɨɫɜɨєɧɧɹ ɪɟɝɿɨɧɭ, ɚ ɬɚɤɨɠ ɣɨɝɨ ɪɿɜɟɧɶ ɟɤɨɧɨɦɿɱɧɨɝɨ ɿ ɫɨɰɿɚɥɶɧɨɝɨ ɪɨɡɜɢɬɤɭ. 

Ɇɚɪɲɪɭɬɧɚ ɫɢɫɬɟɦɚ ɩɨɜɢɧɧɚ ɩɪɨɟɤɬɭɜɚɬɢɫɶ, ɚɧɚɥɿɡɭɜɚɬɢɫɶ ɿ ɨɩɬɢɦɿɡɭɜɚɬɢɫɶ ɬɿɥɶɤɢ 
ɤɨɦɩɥɟɤɫɧɨ (ɫɢɫɬɟɦɧɨ). ɉɪɢ ɿɧɲɢɯ ɪɿɜɧɢɯ ɭɦɨɜɚɯ ɦɚɪɲɪɭɬɧɚ ɫɢɫɬɟɦɢ ɜɢɡɧɚɱɚє ɿ ɪɿɜɟɧɶ 
(ɹɤɿɫɬɶ) ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ, ɿ ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ [ɫ. 17, 2]. 

Ⱦɭɛɧɨ – ɦɿɫɬɨ ɨɛɥɚɫɧɨɝɨ ɡɧɚɱɟɧɧɹ ɜ ɍɤɪɚʀɧɿ, ɰɟɧɬɪ Ⱦɭɛɟɧɫɶɤɨɝɨ ɪɚɣɨɧɭ Ɋɿɜɧɟɧɫɶɤɨʀ 
ɨɛɥɚɫɬɿ. ɋɢɫɬɟɦɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɡɚɛɟɡɩɟɱɭє ɡɞɿɣɫɧɟɧɧɹ ɬɪɭɞɨɜɢɯ, 
ɤɭɥɶɬɭɪɧɨ-ɩɨɛɭɬɨɜɢɯ ɬɚ ɿɧɲɢɯ ɜɢɞɿɜ ɩɟɪɟɫɭɜɚɧɶ ɝɪɨɦɚɞɹɧ ɩɨ ɪɚɣɨɧɚɯ ɦɿɫɬɚ. ȼ ɦɿɫɬɿ Ⱦɭɛɧɨ 
ɮɭɧɤɰɿɨɧɭє 31 ɚɜɬɨɛɭɫɧɢɣ ɦɚɪɲɪɭɬ ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ ɜ ɡɜɢɱɚɣɧɨɦɭ ɪɟɠɢɦɿ ɪɭɯɭ 
ɡɝɿɞɧɨ ɝɪɚɮɿɤɿɜ ɪɭɯɭ ɡɚɬɜɟɪɞɠɟɧɢɯ ɜɢɤɨɧɚɜɱɢɦ ɤɨɦɿɬɟɬɨɦ. Ʉɨɧɬɪɨɥɶ ɡɚ ɞɨɬɪɢɦɚɧɧɹɦ ɝɪɚɮɿɤɿɜ 
ɪɭɯɭ ɜɿɞɫɥɿɞɤɨɜɭєɬɶɫɹ ɞɢɫɩɟɬɱɟɪɫɶɤɨɸ ɫɥɭɠɛɨɸ ɦɭɧɿɰɢɩɚɥɶɧɨʀ ɞɪɭɠɢɧɢ ɬɚ ɤɟɪɿɜɧɢɰɬɜɨɦ 
ɦɭɧɿɰɢɩɚɥɶɧɨʀ ɞɪɭɠɢɧɢ. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɪɨɛɨɬɢ ɝɪɨɦɚɞɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ є ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɞɿɥɹɧɨɤ 
ɞɭɛɥɸɜɚɧɧɹ ɦɚɪɲɪɭɬɿɜ, ɨɫɤɿɥɶɤɢ ɩɥɚɧɭɜɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɚ ɫɯɟɦɚ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ 
ɦɟɪɟɠɿ, ɦɿɫɶɤɨɝɨ ɬɚ ɡɨɜɧɿɲɧɶɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɟ ɞɨɡɜɨɥɹє ɨɪɝɚɧɿɡɭɜɚɬɢ ɦɟɪɟɠɭ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɿɡ ɫɩɨɥɭɱɟɧɧɹɦ ɦɿɠ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɪɚɣɨɧɚɦɢ ɛɟɡ ɭɧɢɤɧɟɧɧɹ ɞɭɛɥɸɜɚɧɧɹ. Ɍɚɤɨɠ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɚɪɲɪɭɬɿɜ ɭ ɡɜɢɱɚɣɧɨɦɭ ɪɟɠɢɦɿ (ɡ ɞɨɬɪɢɦɚɧɧɹɦ ɪɨɡɤɥɚɞɭ ɪɭɯɭ ɤɨɠɧɨʀ 
ɡɭɩɢɧɤɢ ɦɚɪɲɪɭɬɭ) ɜɢɧɢɤɚɸɬɶ ɩɪɨɛɥɟɦɧɿ ɫɢɬɭɚɰɿʀ ɨɞɧɨɱɚɫɧɨɝɨ ɩɿɞ’ʀɡɞɭ ɞɨ ɡɭɩɢɧɨɱɧɨɝɨ 
ɩɭɧɤɬɭ ɞɟɤɿɥɶɤɨɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ.  

ɇɚ ɞɚɧɢɣ ɱɚɫ ɦɟɪɟɠɚ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɿɜ ɿ ɧɚɹɜɧɿɫɬɶ ɤɿɥɶɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
ɭ ɩɟɪɟɜɿɡɧɢɤɿɜ ɞɨɫɬɚɬɧɹ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɭ ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ. ȼɫɿ ɦɿɤɪɨɪɚɣɨɧɢ ɦɿɫɬɚ, 
ɞɟ є ɬɜɟɪɞɟ ɩɨɤɪɢɬɬɹ ɜɭɥɢɰɶ, ɨɯɨɩɥɟɧɧɿ ɦɟɪɟɠɟɸ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɿɜ, ɤɿɥɶɤɿɫɬɶ ɹɤɢɯ 
ɫɤɥɚɞɚє 31. 
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Ɉɫɧɨɜɧɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɳɨ ɜɢɡɧɚɱɚє ɩɨɬɨɤɢ ɩɚɫɚɠɢɪɿɜ ɭ ɦɿɫɬɚɯ, є ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ ɦɿɠ 
ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɪɚɣɨɧɚɦɢ ɦɿɫɬɚ, ɳɨ є ɡɦɿɧɧɢɦɢ ɜ ɱɚɫɿ ɞɨɛɢ, ɞɧɹ ɬɢɠɧɹ, ɩɨɪɢ ɪɨɤɭ. ȼɿɞɧɨɫɧɚ 
ɩɨɫɬɿɣɧɿɫɬɶ ɿ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɭ ɦɿɫɬɚɯ ɪɚɡɨɦ ɡ ɩɨɫɬɿɣɧɨ ɞɿɸɱɢɦɢ 
ɦɚɪɲɪɭɬɚɦɢ ɨɛɭɦɨɜɥɸє ɧɚɹɜɧɿɫɬɶ ɡɚɤɨɧɨɦɿɪɧɨ ɡɦɿɧɧɢɯ ɩɨɬɨɤɿɜ ɩɚɫɚɠɢɪɿɜ.  

ɉɚɫɚɠɢɪɨɩɨɬɿɤ – ɰɟ ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ, ɹɤɿ ɩɪɹɦɭɸɬɶ ɭ ɜɢɡɧɚɱɟɧɨɦɭ ɧɚɩɪɹɦɤɭ ɱɢ 
ɩɟɪɟɬɢɧɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɩɨɥɭɱɟɧɧɹ ɜ ɨɞɢɧɢɰɸ ɱɚɫɭ [ɫ. 72, 2]. 

Ȼɭɥɨ ɩɪɨɜɟɞɟɧɨ ɯɪɨɧɨɦɟɬɪɚɠɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɦɚɪɲɪɭɬɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɦ. Ⱦɭɛɧɨ. Ɂɛɿɪ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞɛɭɜɚɜɫɹ ɬɚɛɥɢɱɧɢɦ ɦɟɬɨɞɨɦ, ɡ 
ɮɿɤɫɚɰɿєɸ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɹɤɿ ɡɚɣɲɥɢ ɬɚ ɜɢɣɲɥɢ ɡ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɧɚ ɤɨɠɧɿɣ 
ɡɭɩɢɧɰɿ.  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɨɛɫɬɟɠɟɧɧɹ, ɫɮɨɪɦɨɜɚɧɨ ɦɚɬɪɢɰɿ ɩɚɫɚɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɩɨ 
ɤɨɠɧɨɦɭ ɦɚɪɲɪɭɬɭ, ɜɫɬɚɧɨɜɥɟɧɨ ɩɚɫɚɠɢɪɨɨɛɦɿɧ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ. ɉɪɢ ɨɛɪɨɛɰɿ 
ɪɟɡɭɥɶɬɚɬɿɜ, ɜɢɤɨɪɢɫɬɚɧɨ ɦɚɬɟɪɿɚɥɢ ɨɛɫɬɟɠɟɧɶ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɚ ɦɚɪɲɪɭɬɚɯ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɡ ʀɯ ɪɨɡɩɨɞɿɥɨɦ ɡɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ, ɧɚɞɚɧɿ ɭɩɪɚɜɥɿɧɧɹɦ ɟɤɨɧɨɦɿɤɢ 
ɬɚ ɜɥɚɫɧɨɫɬɿ Ⱦɭɛɟɧɫɶɤɨʀ ɦɿɫɶɤɨʀ ɪɚɞɢ. Ɉɯɨɩɥɟɧɧɹ ɞɨɛɨɜɨʀ ɤɿɥɶɤɨɫɬɿ ɜɢɤɨɧɭɜɚɧɢɯ ɪɟɣɫɿɜ ɡɚ ɞɨɛɭ 
ɫɤɥɚɞɚє ɛɿɥɶɲɟ 65 %, ɳɨ ɭ ɧɚɬɭɪɚɥɶɧɢɯ ɩɨɤɚɡɧɢɤɚɯ ɫɤɥɚɞɚє 489 ɪɟɣɫɿɜ.  

Ɂɝɿɞɧɨ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɛɫɬɟɠɟɧɧɹ ɜɢɹɜɥɟɧɨ, ɳɨ ɡɚ ɞɟɧɶ ɜ ɫɟɪɟɞɧɶɨɦɭ ɜ ɦɿɫɬɿ 
ɩɟɪɟɜɨɡɢɬɶɫɹ 18,7 ɬɢɫ. ɩɚɫɚɠɢɪɿɜ. 

ɍ ɦɿɫɬɿ ɫɤɥɚɥɚɫɹ ɫɤɥɚɞɧɚ ɫɢɬɭɚɰɿɹ ɡ ɩɟɪɟɜɟɡɟɧɧɹɦ ɩɿɥɶɝɨɜɢɯ ɤɚɬɟɝɨɪɿɣ ɝɪɨɦɚɞɹɧ 
ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ. ɇɚ ɫɶɨɝɨɞɧɿ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɢɦɢ 
ɚɤɬɚɦɢ ɩɟɪɟɞɛɚɱɟɧɨ ɩɪɚɜɨ ɳɨɞɨ ɩɿɥɶɝɨɜɨɝɨ ɩɪɨʀɡɞɭ ɩɟɜɧɢɦ ɤɚɬɟɝɨɪɿɹɦ ɝɪɨɦɚɞɹɧ, ɡɝɿɞɧɨ ɹɤɢɯ 
ɩɨɧɚɞ 10,5 ɬɢɫ. ɠɢɬɟɥɿɜ ɦɿɫɬɚ ɦɚɸɬɶ ɩɪɚɜɨ ɧɚ ɩɿɥɶɝɨɜɢɣ ɩɪɨʀɡɞ. 

ȼɫɬɚɧɨɜɥɟɧɧɹ ɩɚɫɚɠɢɪɨɨɛɦɿɧɭ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɡ ɪɨɡɩɨɞɿɥɨɦ ɡɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɚɪɲɪɭɬɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɞɨɡɜɨɥɢɬɶ ɫɤɨɪɢɝɭɜɚɬɢ 
ɞɿɸɱɿ ɝɪɚɮɿɤɢ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɧɚ ɦɚɪɲɪɭɬɚɯ, ɜɢɤɥɸɱɢɬɢ ɨɞɧɨɱɚɫɧɟ ɧɚɞɯɨɞɠɟɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɧɚ ɡɭɩɢɧɤɢ, ɪɨɡɪɨɛɢɬɢ ɪɚɰɿɨɧɚɥɶɧɿ ɩɨɡɭɩɢɧɨɱɧɿ ɪɨɡɤɥɚɞɢ ɪɭɯɭ ɞɥɹ 
ɡɜɢɱɚɣɧɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɦɚɪɲɪɭɬɿɜ.  

Ɋɨɡɩɨɞɿɥ ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ ɧɚ ɦɚɪɲɪɭɬɚɯ ɡɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 1. 
 

            
ɚ) 

 
ɛ) 

Ɋɢɫ. 1. Ɋɨɡɩɨɞɿɥ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɡɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ ɞɥɹ ɩɥɚɬɧɨʀ (ɚ) ɬɚ ɩɿɥɶɝɨɜɨʀ (ɛ) ɤɚɬɟɝɨɪɿʀ 
 
ȼ ɪɟɡɭɥɶɬɚɬɿ ɚɧɚɥɿɡɭ ɬɚ ɨɛɪɨɛɤɢ ɞɚɧɢɯ ɨɛɫɬɟɠɟɧɶ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɧɚ ɦɚɪɲɪɭɬɚɯ 

ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɜɫɬɚɧɨɜɥɟɧɨ ɡɭɩɢɧɨɱɧɿ ɩɭɧɤɬɢ ɡ ɧɚɣɛɿɥɶɲɢɦɢ ɜɟɥɢɱɢɧɚɦɢ 
ɩɚɫɚɠɢɪɨɨɛɦɿɧɭ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɮɨɪɦɨɜɚɧɚ ɫɯɟɦɚ ɡ ɜɤɚɡɚɧɧɹɦ ɜɟɥɢɱɢɧ ɩɚɫɚɠɢɪɨɨɛɦɿɧɭ 
ɨɫɧɨɜɧɢɯ ɤɿɧɰɟɜɢɯ ɬɚ ɩɪɨɦɿɠɧɢɯ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ (ɪɢɫ. 2). 

 Ⱦɥɹ ɚɧɚɥɿɡɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɦɿɫɬɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɦɟɬɨɞ 
ɦɿɤɪɨɪɚɣɨɧɭɜɚɧɧɹ, ɡɝɿɞɧɨ ɡ ɹɤɢɦ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɹ ɦɟɪɟɠɚ ɪɨɡɛɢɜɚєɬɶɫɹ ɧɚ ɬɪɚɧɫɩɨɪɬɧɿ 
ɪɚɣɨɧɢ ɡ ɡɚɡɧɚɱɟɧɢɦɢ ʀɯ ɰɟɧɬɪɿɜ (ɪɢɫ. 3). ɉɪɢ ɮɨɪɦɭɜɚɧɧɿ ɦɚɬɪɢɰɿ ɩɚɫɚɠɢɪɫɶɤɢɯ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɛɭɥɨ ɜɢɤɨɪɢɫɬɚɧɨ ɝɪɚɜɿɬɚɰɿɣɧɢɣ ɦɟɬɨɞ. Ⱦɥɹ ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɦɚɪɲɪɭɬɧɨʀ 
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ɦɟɪɟɠɿ ɦ. Ⱦɭɛɧɨ  ɛɭɥɢ ɪɨɡɪɚɯɨɜɚɧɿ ɦɚɬɪɢɰɿ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɧɚ ɨɫɧɨɜɿ ɞɚɧɢɯ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ 
ɡɚ ɞɨɛɭ ɞɥɹ ɜɫɶɨɝɨ ɧɚɫɟɥɟɧɧɹ ɦɿɫɬɚ ɬɚ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɩɪɢ  ɩɪɨɜɟɞɟɧɢɯ ɨɛɫɬɟɠɟɧɧɹɯ 
ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɝɨɥɨɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɤɨɥɢɜɚɧɶ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɜ 
ɩɪɨɫɬɨɪɿ ɿ ɱɚɫɿ ɞɚɸɬɶ ɡɦɨɝɭ ɜɫɬɚɧɨɜɢɬɢ ʀɯ ɤɿɥɶɤɿɫɧɭ ɡɦɿɧɭ ɡɚ ɝɨɞɢɧɚɦɢ, ɞɧɹɦɢ, ɦɿɫɹɰɹɦɢ, 
ɩɨɪɚɦɢ ɪɨɤɭ, ɧɚɩɪɹɦɤɚɦɢ ɦɚɪɲɪɭɬɿɜ, ɚ ɬɚɤɨɠ ɜɢɡɧɚɱɢɬɢ ɬɿ  ɨɫɧɨɜɧɿ ɮɚɤɬɨɪɢ, ɳɨ ɦɨɠɭɬɶ 
ɜɩɥɢɧɭɬɢ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɹɤ ɧɚ ɦɚɪɲɪɭɬɿ, ɬɚɤ ɿ ɧɚ ɜɫɿɣ ɬɪɚɧɫɩɨɪɬɧɿɣ ɦɟɪɟɠɿ. 

  
Ɋɢɫ. 2. ɉɚɫɚɠɢɪɨɨɛɦɿɧ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɦɿɫɬɚ 

Ⱦɭɛɧɨ (ɮɪɚɝɦɟɧɬ) 
Ɋɢɫ. 3. Ʉɚɪɬɨɝɪɚɦɚ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ  
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɭ ɩɪɹɦɨɦɭ 
ɧɚɩɪɹɦɤɭ ɦɿɫɬɚ Ⱦɭɛɧɨ (ɮɪɚɝɦɟɧɬ) 

 
ɇɚ ɦɚɪɲɪɭɬɚɯ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɚɜɬɨɛɭɫɚɦɢ ɪɿɡɧɨʀ 

ɩɚɫɚɠɢɪɨɦɿɫɬɤɨɫɬɿ, ɦɚɪɤɢ ɬɚ ɦɨɞɟɥɿ. ɉɿɞ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɟɪɟɜɟɡɟɧɶ  ɚɜɬɨɛɭɫɨɦ, ɣɨɝɨ  ɦɿɫɬɤɿɫɬɶ 
ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɚɬɢ ɮɚɤɬɢɱɧɿɣ ɩɨɬɭɠɧɨɫɬɿ ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ ɧɚ ɦɚɪɲɪɭɬɿ. 

ɍɦɨɜɢ ɧɚɣɛɿɥɶɲ ɩɨɜɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ ɜ ɩɟɪɟɜɟɡɟɧɧɹɯ, ɟɮɟɤɬɢɜɧɚ 
ɪɨɛɨɬɚ ɚɜɬɨɛɭɫɿɜ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɹɤɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɩɚɫɚɠɢɪɿɜ ɜɢɫɬɭɩɚɸɬɶ 
ɝɨɥɨɜɧɢɦɢ ɤɪɢɬɟɪɿɹɦɢ ɜɢɛɨɪɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ. 

Ɉɫɧɨɜɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɜɢɛɿɪ ɚɜɬɨɛɭɫɚ ɡ ɩɟɜɧɨɸ ɦɿɫɬɤɿɫɬɸ  є: ɨɛɫɹɝ 
ɩɟɪɟɜɟɡɟɧɶ, ɯɚɪɚɤɬɟɪ ɡɦɿɧɢ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɡɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ, ɿɧɬɟɪɜɚɥɢ ɪɭɯɭ ɬɚ ɩɨɬɭɠɧɿɫɬɶ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ. 

ɇɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɩɪɢ ɜɢɛɨɪɿ ɬɢɩɭ ɚɜɬɨɛɭɫɚ ɬɚɤɿ ɭɦɨɜɢ ɹɤ: ɜɢɞ ɩɟɪɟɜɟɡɟɧɶ, ɝɨɞɢɧɢ 
ɪɨɛɨɬɢ ɦɚɪɲɪɭɬɭ, ɪɟɠɢɦ ɪɭɯɭ, ɜɢɞ ɿ ɧɨɪɦɢ ɜɢɬɪɚɬ ɩɚɥɢɜɚ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ, ɚ ɝɨɥɨɜɧɟ – ɩɨɬɭɠɧɿɫɬɶ ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ ɜ ɝɨɞɢɧɢ «ɩɿɤ». 

ɍ ɡɜ’ɹɡɤɭ ɡ ɩɨɫɬɿɣɧɨɸ ɡɦɿɧɨɸ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɩɪɨɬɹɝɨɦ ɞɨɛɢ, ɧɟɨɛɯɿɞɧɨ, ɳɨɛ ɤɿɥɶɤɿɫɬɶ 
ɚɜɬɨɛɭɫɿɜ ɜ ɤɨɠɧɭ ɝɨɞɢɧɭ ɞɨɛɢ ɜɿɞɩɨɜɿɞɚɥɚ ɜɟɥɢɱɢɧɿ ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɿ ɡɞɿɣɫɧɟɧɧɹ  ɩɟɜɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ  
ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɚɜɬɨɛɭɫɿɜ ɡɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ ɬɚ ɝɨɞɢɧɚɦɢ ɞɨɛɢ. Ⱦɥɹ ɩɟɪɟɜɟɡɟɧɧɹ 
ɩɚɫɚɠɢɪɿɜ ɩɪɢ ɜɿɞɨɦɨɦɭ ɩɚɫɚɠɢɪɨɩɨɬɨɰɿ ɧɚ ɧɚɣɛɿɥɶɲ ɡɚɜɚɧɬɚɠɟɧɿɣ ɞɿɥɹɧɰɿ ɜ ɝɨɞɢɧɭ «ɩɿɤ» 
ɩɨɬɪɿɛɧɨ 30 ɚɜɬɨɛɭɫɿɜ ɭ ɩɪɹɦɨɦɭ ɧɚɩɪɹɦɤɭ ɬɚ 29 ɚɜɬɨɛɭɫɿɜ ɭ ɡɜɨɪɨɬɧɨɦɭ. Ʉɿɥɶɤɿɫɬɶ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ є  ɧɚɹɜɧɿ ɜ ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɩɚɪɤɭ ɫɬɚɧɨɜɢɬɶ 31 ɨɞɢɧɢɰɶ ɜ ɨɫɧɨɜɧɨɦɭ 
ɫɤɥɚɞɿ, ɬɚ 18 ɜ ɪɟɡɟɪɜɧɨɦɭ, ɬɨɦɭ  ɩɨɜɧɿɫɬɸ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɨɬɪɟɛɢ ɧɚɫɟɥɟɧɧɹ ɜ ɩɟɪɟɜɟɡɟɧɧɹɯ. 

 
1. Ɋɨɝɨɡɹɧ ɘ. ɋ.  ɋɤɥɚɞɨɜɿ ɬɚ ɟɥɟɦɟɧɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɪɟɝɿɨɧɭ /ɘ.ɋ. Ɋɨɝɨɡɹɧ // ȿɥɟɤɬɪɨɧɧɟ 
ɧɚɭɤɨɜɟ ɮɚɯɨɜɟ ɜɢɞɚɧɧɹ «ȿɮɟɤɬɢɜɧɚ ɟɤɨɧɨɦɿɤɚ». – Ʉɢʀɜ: ȾȾȺȿɍ. – 2015. – ȼɢɩ. №2. –  ɋ. 122-126.  

2. ȼɚɤɭɥɟɧɤɨ Ʉ.ȼ. ɍɩɪɚɜɥɿɧɧɹ ɦɿɫɶɤɢɦ ɩɚɫɚɠɢɪɫɶɤɢɦ ɬɪɚɧɫɩɨɪɬɨɦ: ɧɚɜɱ. ɩɨɫɿɛɧɢɤ / Ʉ. Є. ȼɚɤɭɥɟɧɤɨ, 
Ʉ. ȼ. Ⱦɨɥɹ; ɏɚɪɤɿɜ. ɧɚɰ. ɭɧ-ɬ ɦɿɫɶɤ. ɝɨɫɩ-ɜɚ ɿɦ. Ɉ. Ɇ. Ȼɟɤɟɬɨɜɚ. – ɏɚɪɤɿɜ: ɏɇɍɆȽ ɿɦ. Ɉ. Ɇ. Ȼɟɤɟɬɨɜɚ, 
2015. – 257 ɫ. 
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ɈɐȱɇɄȺ ɃɆɈȼȱɊɇɈɋɌȱ ȻȿɁȼȱȾɆɈȼɇɈȲ ɊɈȻɈɌɂ ɌɊȺɇɋɉɈɊɌɇɂɏ 

ɋɂɋɌȿɆ Ɂ ɆȺɀɈɊɂɌȺɊɇɂɆɂ ɋɏȿɆȺɆɂ ɊȿɁȿɊȼɍȼȺɇɇə 
 

EVALUATION OF THE ABSOLUTE OPERATION OF TRANSPORT SYSTEMS WITH 
MAJORITARY RESERVATION SCHEMES 

 
Ⱥɭɥɿɧ ȼɿɤɬɨɪ, Ƚɨɥɭɛ Ⱦɦɢɬɪɨ 

 

ɐɟɧɬɪɚɥɶɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɩɪɨɫɩ. ɍɧɿɜɟɪɫɢɬɟɬɫɶɤɢɣ, 8, ɦ. Ʉɪɨɩɢɜɧɢɰɶɤɢɣ, 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. 

 
Ɉɰɿɧɤɚ ɣɦɨɜɿɪɧɨɫɬɿ ɧɟɫɭɦɿɫɧɢɯ ɩɨɞɿɣ ɜ ɬɟɨɪɿʀ ɣɦɨɜɿɪɧɨɫɬɿ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɪɚɜɢɥɿ: ɹɤɳɨ 

ɫɢɫɬɟɦɚ ɦɚє ɞɟɤɿɥɶɤɚ ɦɨɠɥɢɜɢɯ ɧɟɫɭɦɿɫɧɢɯ ɲɥɹɯɿɜ ɩɟɪɟɯɨɞɭ ɜ ɿɧɲɢɣ ɫɬɚɧ, ɬɨ ɣɦɨɜɿɪɧɿɫɬɶ 
ɩɟɪɟɯɨɞɭ ɞɨɪɿɜɧɸє ɫɭɦɿ ɣɦɨɜɿɪɧɨɫɬɿ ɡɞɿɣɫɧɟɧɧɹ ɤɨɠɧɨɝɨ ɡ ɧɢɯ [1]. ɇɟɫɭɦɿɫɧɿ ɲɥɹɯɢ ɩɟɪɟɯɨɞɭ - 
ɰɟ ɲɥɹɯɢ, ɹɤɿ ɧɟ ɦɨɠɭɬɶ ɪɟɚɥɿɡɨɜɭɜɚɬɢɫɹ ɨɞɧɨɱɚɫɧɨ. 

Ɉɰɿɧɤɚ ɣɦɨɜɿɪɧɨɫɬɿ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ 
ɠɨɞɟɧ ɜɚɪɿɚɧɬ ɩɟɪɟɜɟɡɟɧɶ ɧɟ є ɜɢɫɨɤɨɧɚɞɿɣɧɢɦ ɿ ɬɪɚɧɫɩɨɪɬɧɢɣ ɩɪɨɰɟɫ ɪɟɚɥɿɡɭєɬɶɫɹ ɡ ɜɢɫɨɤɢɦ 
ɫɬɭɩɟɧɟɦ ɪɢɡɢɤɭ. 

Ɋɨɡɪɚɯɭɧɨɤ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɡ ɦɚɠɨɪɢɬɚɪɧɢɦɢ ɫɯɟɦɚɦɢ 
ɪɟɡɟɪɜɭɜɚɧɧɹ ɦɚє ɫɜɨɸ ɫɩɟɰɢɮɿɤɭ, ɨɫɤɿɥɶɤɢ ɩɪɢ ɬɚɤɨɦɭ ɪɟɡɟɪɜɭɜɚɧɧɿ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ ɱɢɫɥɚ ɪɨɛɨɱɢɯ ɤɚɧɚɥɿɜ ɧɟ ɦɟɧɲɟ ɡɚɞɚɧɨɝɨ ɜ 
ɞɨɝɨɜɨɪɿ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ [2]. 

Ⱦɥɹ ɛɟɡɜɿɞɦɨɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚɤɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ 
ɧɟɨɛɯɿɞɧɚ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ ɧɟ ɦɟɧɲɟ h ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ ɡ l ɦɨɠɥɢɜɢɯ, ɜɤɥɸɱɚɸɱɢ 
ɨɫɧɨɜɧɿ ɿ ɪɟɡɟɪɜɧɿ ɤɚɧɚɥɢ. Ȳɯ ɥɨɝɿɱɧɚ ɮɭɧɤɰɿʀ ɦɚɸɬɶ ɜɢɝɥɹɞ: 
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Ⱦɥɹ ɪɨɡɝɨɪɧɟɧɨɝɨ ɡɚɩɢɫɭ ɥɨɝɿɱɧɨʀ ɮɭɧɤɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ, 
ɳɨ ɛɟɡɜɿɞɦɨɜɧɚ ɪɨɛɨɬɚ ɿ-ɝɨ ɤɚɧɚɥɭ ɞɨɫɬɚɜɤɢ (ɣɨɝɨ ɫɬɚɧ ɿɯ ) ɿ ɧɚɹɜɧɿɫɬɶ ɜɿɞɦɨɜɢ ɤɚɧɚɥɭ ɞɨɫɬɚɜɤɢ 
(ɫɬɚɧ ɿɯ ) є ɩɨɞɿɹɦɢ ɩɨɩɚɪɧɨ ɧɟɫɭɦɿɫɧɢɦɢ. ɋɬɚɧ ɿɯ  ɜɢɤɥɸɱɚє ɫɬɚɧ ɿɯ , ɩɪɢɱɨɦɭ ɦɚє ɦɿɫɰɟ 
ɪɿɜɧɿɫɬɶ: )xP()P(x ii 1 . 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɪɚɡɿ ɪɨɛɨɬɢ ɞɜɨɯ ɨɛɨɜ’ɹɡɤɨɜɢɯ ɿ ɬɪɶɨɯ ɦɨɠɥɢɜɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɥɨɝɿɱɧɚ ɮɭɧɤɰɿɹ (x)  ɛɭɞɟ ɦɚɬɢ ɜɢɝɥɹɞ: 

      )xx(xxxx)xxx(xxxx 321321321321  . (2) 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɧɨɦɿɧɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɦɨɠɥɢɜɢɣ ɩɟɪɟɯɿɞ ɜɿɞ ɛɭɥɟɜɢɯ 
ɡɦɿɧɧɢɯ ɭ ɥɨɝɿɱɧɿɣ ɮɭɧɤɰɿʀ, ɞɨ ɮɭɧɤɰɿʀ ɧɚɞɿɣɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. Ɍɨɛɬɨ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɨɡɤɥɚɞɚɧɧɹ ɛɿɧɨɦɚ, ɳɨɞɨ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ «ɞɜɚ ɤɚɧɚɥɢ ɩɟɪɟɜɟɡɟɧɶ ɡ ɬɪɶɨɯ» ɮɨɪɦɭɥɚ ɞɥɹ 
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ɪɨɡɪɚɯɭɧɤɭ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡɧɚɯɨɞɢɬɶɫɹ ɲɥɹɯɨɦ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɢɪɚɡɭ ɣɦɨɜɿɪɧɨɫɬɿ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɣɨɝɨ ɫɬɚɧɿɜ: 

1

)QP(

321321321321

321321321321
3




QQQPQQQPQQQP

PPQPQPQPPPPP
.  (3) 

ɍ ɪɚɡɿ ɪɿɜɧɨɧɚɞɿɣɧɨɫɬɿ ɨɫɧɨɜɧɢɯ ɿ ɪɟɡɟɪɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɮɨɪɦɭɥɢ (3), ɩɪɢ PPPP  321  ɿ QQQQ  321 , ɨɬɪɢɦɚєɦɨ: 

133 32233  QQPQɊɊQ)(P ,   (3) 

ɉɟɪɲɢɣ ɞɨɞɚɧɨɤ ɭ ɮɨɪɦɭɥɿ (3) ɜɢɡɧɚɱɚє ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɜɫɿɯ ɬɪɶɨɯ 
ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ. Ɂ ɞɪɭɝɨɝɨ ɩɨ ɱɟɬɜɟɪɬɢɣ ɞɨɞɚɧɤɢ ɜɤɥɸɱɧɨ ɜɢɡɧɚɱɚɸɬɶ ɛɟɡɜɿɞɦɨɜɧɭ ɪɨɛɨɬɭ 
ɹɤɨɝɨ-ɧɟɛɭɞɶ ɨɞɧɨɝɨ ɤɚɧɚɥɭ ɩɟɪɟɜɟɡɟɧɶ, ɡ ɩ'ɹɬɨɝɨ ɩɨ ɫɶɨɦɢɣ ɜɤɥɸɱɧɨ - ɪɨɛɨɬɭ ɨɞɧɨɝɨ ɤɚɧɚɥɭ 
ɩɪɢ ɜɿɞɦɨɜɿ ɞɜɨɯ ɿɧɲɢɯ. Ɉɫɬɚɧɧɿɣ ɞɨɞɚɧɨɤ ɜɢɡɧɚɱɚє ɣɦɨɜɿɪɧɿɫɬɶ ɬɨɝɨ, ɳɨ ɜɿɞɛɭɞɟɬɶɫɹ 
ɨɞɧɨɱɚɫɧɚ ɜɿɞɦɨɜɚ ɭ ɜɫɿɯ ɬɪɶɨɯ ɤɚɧɚɥɚɯ ɩɟɪɟɜɟɡɟɧɶ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. 
Ⱦɨɞɚɧɤɢ 5-8 ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɫɬɚɧɢ ɜɿɞɦɨɜ ɞɚɧɨʀ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ, ɨɫɤɿɥɶɤɢ ɞɥɹ 
ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɧɟ ɦɟɧɲɟ ɞɜɨɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ. 

ȼ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɣɦɨɜɿɪɧɨɫɬɿ ɜɿɞɦɨɜɢ ɦɚɠɨɪɢɬɚɪɧɨʀ ɫɯɟɦɢ ɪɟɡɟɪɜɭɜɚɧɧɹ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ 
ɫɢɫɬɟɦɿ ɜɢɡɧɚɱɚɬɢɦɟɬɶɫɹ ɩɨ ɮɨɪɦɭɥɿ: 

321321321321 QQQPQQQPQQQPQ  .   (4) 

Ɍɨɦɭ ɤɪɢɬɟɪɿєɦ ɧɚɞɿɣɧɨɫɬɿ є ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɚɜɬɨɦɨɛɿɥɶɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɞɨɪɿɜɧɸє: 

QPPQPQPQPPPPPP  1321321321321 .  (5) 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɡ ɦɚɠɨɪɢɬɚɪɧɢɦɢ ɫɯɟɦɚɦɢ ɪɟɡɟɪɜɭɜɚɧɧɹ, ɳɨ ɧɚɥɿɱɭɸɬɶ hl   

ɪɟɡɟɪɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɚ ɬɚɤɨɠ hl   ɪɟɡɟɪɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɛɭɞɶ-ɹɤɨɝɨ ɡ nh   
ɫɬɪɭɤɬɭɪɧɢɯ ɟɥɟɦɟɧɬɿɜ ɨɫɧɨɜɧɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɛɿɧɨɦɿɧɚɥɶɧɢɣ ɜɢɪɚɡ ɦɨɠɥɢɜɢɯ ɫɬɚɧɿɜ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɛɭɞɟ ɡɚɩɢɫɚɧɢɣ ɮɨɪɦɭɥɨɸ: 
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,  (6) 

ɇɚɜɟɞɟɧɢɣ ɩɿɞɯɿɞ ɨɰɿɧɤɢ ɧɚɞɿɣɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ, ɡ ɜɪɚɯɭɜɚɧɧɹɦ 
ɨɛɨɜ’ɹɡɤɨɜɢɯ ɿ ɦɨɠɥɢɜɢɯ ɤɚɧɚɥɿɜ ɩɟɪɟɜɟɡɟɧɶ, ɚ ɬɚɤɨɠ ɜɢɝɥɹɞɭ ɥɨɝɿɱɧɨʀ ɮɭɧɤɰɿʀ, ɞɚє 
ɦɨɠɥɢɜɿɫɬɶ ɩɿɞɜɢɳɢɬɢ ɧɚɞɿɣɧɿɫɬɶ ʀɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ 
ɞɨɫɬɚɜɤɢ. 
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- 702 ɫ. 
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ANALYSIS OF PUBLIC TRANSPORT STOPS LOCATION ALONG BRT CORRIDORS 

 
Ȼɭɪɚ Ɋɨɦɚɧɚ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  

ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 

Ɂɭɩɢɧɤɢ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ – ɨɞɢɧ ɡ ɤɥɸɱɨɜɢɯ ɤɪɢɬɟɪɿʀɜ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɒȺɉ (ɲɜɢɞɤɿɫɧɢɯ ɚɜɬɨɛɭɫɧɢɯ ɩɟɪɟɜɟɡɟɧɶ), ɨɫɤɿɥɶɤɢ ʀɯ ɪɨɡɦɿɳɟɧɧɹ 
ɜɩɥɢɜɚє ɧɚ ɡɪɭɱɧɿɫɬɶ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɿɲɨɯɨɞɚɦɢ ɬɚ ɛɟɡɩɟɤɭ ɪɭɯɭ. 

Ɂɭɩɢɧɤɢ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɦɨɠɭɬɶ ɪɨɡɦɿɳɭɜɚɬɢɫɹ ɩɟɪɟɞ ɩɟɪɟɯɪɟɫɬɹɦɢ, ɡɚ 
ɩɟɪɟɯɪɟɫɬɹɦɢ, ɚ ɬɚɤɨɠ ɧɚ ɞɿɥɹɧɤɚɯ ɦɿɠ ɧɢɦɢ. Ɂɚɡɜɢɱɚɣ, ɧɚɣɛɿɥɶɲɟ ɬɪɭɞɧɨɳɿɜ ɜɢɧɢɤɚє ɡ 
ɩɪɨɟɤɬɭɜɚɧɧɹɦ ɡɭɩɢɧɨɤ ɛɿɥɹ ɩɟɪɟɯɪɟɫɬɶ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɦɨɠɭɬɶ ɜɩɥɢɜɚɬɢ ɧɚ ɡɚɬɪɢɦɤɢ ɪɟɲɬɢ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ. ɉɪɨɬɟ, ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɩɢɧɤɨɜɢɯ ɩɭɧɤɬɿɜ ɛɿɥɹ ɩɟɪɟɯɪɟɫɬɶ є 
ɧɚɣɟɮɟɤɬɢɜɧɿɲɢɦ, ɨɫɤɿɥɶɤɢ ɜ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɣɤɪɚɳɚ ɞɨɫɬɭɩɧɿɫɬɶ ɩɿɲɨɯɨɞɿɜ 
ɞɨ ɩɟɪɟɫɚɞɨɱɧɢɯ ɩɭɧɤɬɿɜ ɧɚ ɿɧɲɿ ɦɚɪɲɪɭɬɢ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ.  

əɤɳɨ ɤɨɪɢɞɨɪ ɒȺɉ ɜɿɞɨɤɪɟɦɥɟɧɢɣ ɜɿɞ ɪɟɲɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɿ ɪɨɡɦɿɳɟɧɢɣ 
ɩɨɫɟɪɟɞɢɧɿ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ, ɡɭɩɢɧɤɢ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɤɪɚɳɟ ɪɨɡɦɿɳɭɜɚɬɢ ɩɟɪɟɞ 
ɩɟɪɟɯɪɟɫɬɹɦ. ɍ ɬɚɤɨɦɭ ɪɚɡɿ ɚɜɬɨɛɭɫɢ ɧɟ ɛɭɞɭɬɶ ɛɥɨɤɭɜɚɬɢ ɩɟɪɟɯɪɟɫɬɹ ɱɟɪɟɡ ɱɟɪɝɢ ɩɟɪɟɞ 
ɡɭɩɢɧɤɨɜɢɦ ɩɭɧɤɬɨɦ, ɚ ɬɚɤɨɠ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɤɨɦɮɨɪɬɧɢɣ ɞɨɯɿɞ ɩɿɲɨɯɨɞɿɜ ɞɨ ɡɭɩɢɧɤɢ. əɤɳɨ 
ɡɭɩɢɧɤɢ ɪɨɡɬɚɲɨɜɚɧɿ ɩɨɫɟɪɟɞɢɧɿ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ, ɧɟɨɛɯɿɞɧɟ ʀʀ ɩɨɜɧɟ ɜɿɞɝɨɪɨɞɠɟɧɧɹ ɜɿɞ ɫɦɭɝ 
ɞɥɹ ɪɭɯɭ ɪɟɲɬɢ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɭɧɢɤɧɟɧɧɹ ɪɚɩɬɨɜɨɝɨ ɜɢɯɨɞɭ ɩɿɲɨɯɨɞɿɜ ɧɚ ɞɨɪɨɝɭ, ɚ ɬɚɤɨɠ 
ɜɥɚɲɬɭɜɚɧɧɹ ɪɟɝɭɥɶɨɜɚɧɢɯ ɩɿɲɨɯɿɞɧɢɯ ɩɟɪɟɯɨɞɿɜ, ɛɚɠɚɧɨ ɡ ɩɪɢɫɬɪɨɹɦɢ ɩɪɢɦɭɫɨɜɨɝɨ 
ɡɧɢɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɞɥɹ ɡɦɿɲɚɧɨɝɨ ɩɨɬɨɤɭ. ɉɪɨɬɟ, ɬɚɤɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɩɢɧɨɤ ɦɚє ɫɭɬɬєɜɢɣ 
ɧɟɞɨɥɿɤ: ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ (ȱɌɋ) ɭ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɦɨɠɟ 
ɛɭɬɢ ɭɫɤɥɚɞɧɟɧɟ, ɨɫɤɿɥɶɤɢ ɩɪɢ ɩɿɞ’ʀɡɞɿ ɚɜɬɨɛɭɫɿɜ ɞɨ ɩɟɪɟɯɪɟɫɬɹ ɜɦɢɤɚɬɢɦɟɬɶɫɹ ɞɨɡɜɿɥɶɧɢɣ 
ɫɢɝɧɚɥ ɫɜɿɬɥɨɮɨɪɚ, ɚ ɚɜɬɨɛɭɫɢ ɡɭɩɢɧɹɬɢɦɭɬɶɫɹ ɞɥɹ ɩɨɫɚɞɤɢ–ɜɢɫɚɞɤɢ ɩɚɫɚɠɢɪɿɜ; ɜɿɞɩɨɜɿɞɧɨ, ɧɚ 
ɞɪɭɝɨɪɹɞɧɢɯ ɧɚɩɪɹɦɤɚɯ ɭɬɜɨɪɸɜɚɬɢɦɭɬɶɫɹ ɱɟɪɝɢ, ɨɫɤɿɥɶɤɢ ɞɨɡɜɿɥɶɧɢɣ ɫɢɝɧɚɥ ɫɜɿɬɥɨɮɨɪɚ ɞɥɹ 
ɚɜɬɨɛɭɫɿɜ ɒȺɉ ɧɟ ɜɢɦɤɧɟɬɶɫɹ, ɩɨɤɢ ɚɜɬɨɛɭɫɢ ɧɟ ɩɪɨʀɞɭɬɶ ɩɟɪɟɯɪɟɫɬɹ. ɍ ɿɧɲɨɦɭ ɜɢɩɚɞɤɭ ɭ 
ɱɟɪɝɚɯ ɛɭɞɭɬɶ ɩɪɨɫɬɨɸɜɚɬɢ ɫɚɦɿ ɚɜɬɨɛɭɫɢ. 

ɉɪɢ ɪɨɡɬɚɲɭɜɚɧɧɿ ɤɨɪɢɞɨɪɿɜ ɒȺɉ ɫɤɪɚɸ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɦɨɠɥɢɜɿ ɪɿɡɧɿ ɜɚɪɿɚɧɬɢ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɩɢɧɤɨɜɢɯ ɩɭɧɤɬɿɜ. əɤɳɨ ɫɦɭɝɢ ɪɭɯɭ ɩɨɜɧɿɫɬɸ ɜɿɞɨɤɪɟɦɥɟɧɿ, ɬɨ ɪɨɡɦɿɳɟɧɧɹ 
ɡɭɩɢɧɤɢ ɡɚɥɟɠɚɬɢɦɟ ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ: ɩɪɢ ɧɟɜɟɥɢɤɢɯ ɿɧɬɟɧɫɢɜɧɨɫɬɹɯ ɡɭɩɢɧɤɢ 
ɫɥɿɞ ɜɥɚɲɬɨɜɭɜɚɬɢ ɡɚ ɩɟɪɟɯɪɟɫɬɹɦ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ȱɌɋ. əɤɳɨ ɠ ɿɧɬɟɧɫɢɜɧɨɫɬɿ 
ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ є ɜɟɥɢɤɢɦɢ, ɬɨ ʀɯ ɜɚɪɬɨ ɪɨɡɦɿɳɭɜɚɬɢ ɩɟɪɟɞ ɩɟɪɟɯɪɟɫɬɹɦ, ɚɧɚɥɨɝɿɱɧɨ ɤɨɪɢɞɨɪɚɦ 
ɒȺɉ, ɹɤɿ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɩɨɫɟɪɟɞɢɧɿ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ. 

əɤɳɨ ɚɜɬɨɛɭɫɢ ɒȺɉ ɪɭɯɚɸɬɶɫɹ ɭ ɡɦɿɲɚɧɨɦɭ ɩɨɬɨɰɿ, ɬɨ ɡɭɩɢɧɤɢ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɜɚɪɬɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɡɚ ɩɟɪɟɯɪɟɫɬɹɦ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɧɚ ɩɟɪɟɯɪɟɫɬɿ ɩɪɢɫɭɬɧɹ ɡɧɚɱɧɚ 
ɱɚɫɬɤɚ ɩɪɚɜɨɩɨɜɨɪɨɬɧɢɯ ɩɨɬɨɤɿɜ. Ɂɚ ɬɚɤɢɦ ɠɟ ɩɪɢɧɰɢɩɨɦ ɜɚɪɬɨ ɜɥɚɲɬɨɜɭɜɚɬɢ ɡɭɩɢɧɤɢ 
ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɹɤɳɨ ɚɜɬɨɛɭɫɢ ɒȺɉ ɪɭɯɚɸɬɶɫɹ ɭ ɫɦɭɡɿ, ɩɪɢɡɧɚɱɟɧɿɣ ɞɥɹ ɩɨɜɨɪɨɬɿɜ 
ɧɚɩɪɚɜɨ. 
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CONSIDERATION OF THE GLARE DURING DRIVER BEHAVIOR ANALYSIS 
 

Ȼɭɪɚ Ɋɨɦɚɧɚ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  
ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 

ɍ ɫɢɫɬɟɦɿ «ɜɨɞɿɣ-ɚɜɬɨɦɨɛɿɥɶ-ɞɨɪɨɝɚ-ɫɟɪɟɞɨɜɢɳɟ», ɟɥɟɦɟɧɬ «ɜɨɞɿɣ» ɜɿɞɿɝɪɚє ɨɞɧɭ ɡ 
ɤɥɸɱɨɜɢɯ ɪɨɥɟɣ, ɨɫɤɿɥɶɤɢ ɜɿɧ єɞɢɧɢɣ ɡ-ɩɨɦɿɠ ɿɧɲɢɯ ɡɞɚɬɧɢɣ ɪɟɚɝɭɜɚɬɢ ɧɚ ɡɦɿɧɢ ɜ ɫɢɫɬɟɦɿ ɬɚ 
ɤɟɪɭɜɚɬɢ ɿɧɲɢɦɢ ɟɥɟɦɟɧɬɚɦɢ. ɉɨɜɟɞɿɧɤɭ ɜɨɞɿɹ, ɡ ɬɨɱɤɢ ɡɨɪɭ ɣɨɝɨ ɩɫɢɯɨɮɿɡɿɨɥɨɝɿɱɧɢɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ, ɬɚɤɨɠ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɢɫɬɟɦɭ. ȿɥɟɦɟɧɬɚɦɢ ʀʀ є ɫɥɭɯ, ɡɿɪ, ɩɚɦ’ɹɬɶ, ɭɜɚɝɚ, 
ɜɬɨɦɥɸɜɚɧɿɫɬɶ, ɱɚɫ ɪɟɚɤɰɿʀ (ɹɤɢɣ є ɪɿɡɧɢɦ ɡɚɥɟɠɧɨ ɜɿɞ ɜɿɤɭ, ɫɬɚɬɿ, ɫɬɚɧɭ ɡɞɨɪɨɜ’ɹ, ɫɬɚɧɭ 
ɚɥɤɨɝɨɥɶɧɨɝɨ ɚɛɨ ɧɚɪɤɨɬɢɱɧɨɝɨ ɫɩ’ɹɧɿɧɧɹ ɬɚ ɿɧ.). Ɉɫɤɿɥɶɤɢ ɨɪɝɚɧɢ ɡɨɪɭ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɧɚɞɯɨɞɠɟɧɧɹ ɞɨ ɜɨɞɿɹ ɛɿɥɶɲɟ 80% ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɭɦɨɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, ɫɬɚɧɭ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɨɤɚɡɧɢɤɿɜ ɪɨɛɨɬɢ ɚɜɬɨɦɨɛɿɥɹ, ɜɿɧ є ɤɥɸɱɨɜɢɦ ɟɥɟɦɟɧɬɨɦ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɨɞɿɹ ɿɧɮɨɪɦɚɰɿєɸ. ɉɪɨɬɟ, ɡɚɫɥɿɩɥɟɧɧɹ ɡɨɜɧɿɲɧɿɦɢ ɞɠɟɪɟɥɚɦɢ ɫɜɿɬɥɚ ɦɚє 
ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ ɡɿɪ. ɍ ɫɜɿɬɥɭ ɩɨɪɭ ɞɨɛɢ ɰɟ ɦɨɠɟ ɛɭɬɢ ɹɫɤɪɚɜɟ ɫɨɧɹɱɧɟ ɩɪɨɦɿɧɧɹ, ɭ ɬɟɦɧɭ 
ɩɨɪɭ – ɮɚɪɢ ɩɨɩɭɬɧɢɯ ɬɚ ɡɭɫɬɪɿɱɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. əɤɳɨ ɫɨɧɹɱɧɟ ɩɪɨɦɿɧɧɹ ɚɛɨ ɮɚɪɢ ɩɨɩɭɬɧɢɯ 
ɚɜɬɨɦɨɛɿɥɿɜ ɧɟ ɡɞɚɬɧɿ ɡɚɜɞɚɬɢ ɫɢɥɶɧɨʀ ɲɤɨɞɢ ɜɨɞɿєɜɿ, ɫɤɨɪɿɲɟ ɜɢɤɥɢɤɚɬɢ ɪɨɡɞɪɚɬɭɜɚɧɧɹ ɬɚ 
ɞɢɫɤɨɦɮɨɪɬ, ɬɨ ɪɚɩɬɨɜɚ ɩɨɹɜɚ ɹɫɤɪɚɜɨɝɨ ɫɜɿɬɥɚ ɩɨɩɟɪɟɞɭ ɦɨɠɟ ɧɚ ɞɟɹɤɢɣ ɱɚɫ ɡɚɫɥɿɩɢɬɢ ɜɨɞɿɹ, 
ɳɨ ɦɨɠɟ ɦɚɬɢ ɧɟɝɚɬɢɜɧɿ ɧɚɫɥɿɞɤɢ ɚɠ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ȾɌɉ. Ɍɨɦɭ ɚɤɬɭɚɥɶɧɢɦɢ ɬɚ ɜɚɠɥɢɜɢɦɢ є 
ɞɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ ɡɚɫɥɿɩɥɟɧɧɹ ɬɚ ɪɨɡɪɨɛɤɚ ɫɩɨɫɨɛɿɜ ɣɨɝɨ ɭɧɢɤɧɟɧɧɹ. 

Ɋɨɡɪɿɡɧɹɸɬɶ ɧɚɫɬɭɩɧɿ ɜɢɞɢ ɡɚɫɥɿɩɥɟɧɧɹ: ɞɢɫɤɨɦɮɨɪɬɧɟ ɡɚɫɥɿɩɥɟɧɧɹ, ɹɤɟ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɬɪɢɜɚɥɢɦ ɜɩɥɢɜɨɦ ɫɜɿɬɥɚ ɧɚ ɡɿɪ ɜɨɞɿɹ, ɹɤɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɪɨɡɞɪɚɬɭɜɚɧɧɹ ɬɚ 
ɪɨɡɫɿɸɜɚɧɧɹ ɭɜɚɝɢ; ɩɨɜɧɟ ɡɚɫɥɿɩɥɟɧɧɹ, ɹɤɟ ɫɩɪɢɱɢɧɹє ɡɦɟɧɲɟɧɭ ɱɭɬɥɢɜɿɫɬɶ ɤɨɧɬɪɚɫɬɭ [1]. 

Ⱦɢɫɤɨɦɮɨɪɬɧɟ ɡɚɫɥɿɩɥɟɧɧɹ ɦɚє ɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ɫɬɚɪɲɢɯ ɜɨɞɿʀɜ ɬɚ ɬɢɯ ɨɫɿɛ, ɹɤɿ ɦɚɸɬɶ 
ɩɪɨɛɥɟɦɢ ɡ ɡɨɪɨɦ, ɧɨɫɹɬɶ ɨɤɭɥɹɪɢ ɚɛɨ ɤɨɧɬɚɤɬɧɿ ɥɿɧɡɢ [2]. Ɍɚɤɨɠ ɬɪɢɜɚɥɟ ɜɿɞɱɭɬɬɹ 
ɞɢɫɤɨɦɮɨɪɬɭ ɫɩɪɢɱɢɧɹє ɜɬɨɦɭ ɬɚ ɪɨɡɞɪɚɬɨɜɚɧɿɫɬɶ [3]. ɓɨɞɨ ɩɨɜɧɨɝɨ ɡɚɫɥɿɩɥɟɧɧɹ, ɬɨ ɜɨɧɨ ɦɚє 
ɧɚɫɬɭɩɧɢɣ ɜɩɥɢɜ ɧɚ ɜɨɞɿʀɜ [4]: 

- ɪɨɛɢɬɶ ɧɟɜɢɞɢɦɢɦɢ ɞɥɹ ɜɨɞɿʀɜ ɨɛ’єɤɬɢ, ɹɤɿ ɜɚɠɤɨ ɪɨɡɪɿɡɧɹɬɢ ɜ ɬɟɦɧɭ ɩɨɪɭ ɞɨɛɢ; 
- ɡɦɟɧɲɭє ɜɿɞɫɬɚɧɶ ɜɢɞɢɦɨɫɬɿ; 
- ɡɛɿɥɶɲɭє ɱɚɫ ɪɟɚɤɰɿʀ; 
- ɡɦɟɧɲɭє ɣɦɨɜɿɪɧɿɫɬɶ ɜɢɹɜɥɟɧɧɹ ɨɛ’єɤɬɿɜ. 
Ⱥɜɬɨɪɢ Ȼɭɥɥɨɝ ɬɚ ɿɧ. ɫɬɜɟɪɞɠɭɸɬɶ, ɳɨ ɜɨɞɿʀ ɫɯɢɥɶɧɿ ɞɨ ɡɦɟɧɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɩɪɢ 

ɧɚɛɥɢɠɟɧɧɿ ɡɭɫɬɪɿɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ. Ɍɚɤɨɠ ɜɨɞɿʀ ɦɨɠɭɬɶ ɡɦɿɳɭɜɚɬɢɫɹ ɹɤ ɞɨ ɤɪɚɸ, ɬɚɤ ɿ ɞɨ 
ɰɟɧɬɪɭ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ, ɩɪɢ ɜɢɹɜɥɟɧɧɿ ɡɭɫɬɪɿɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ.  

Ⱥɜɬɨɪɢ ɑɨɣ ɬɚ ɋɿɧɝ ɧɚɜɨɞɹɬɶ ɫɬɚɬɢɫɬɢɤɭ ȾɌɉ ɜ ɭɦɨɜɚɯ ɡɚɫɥɿɩɥɟɧɧɹ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ʀɯ 
ɪɟɡɭɥɶɬɚɬɿɜ, ɧɚɣɛɿɥɶɲɟ ȾɌɉ ɩɪɢ ɡɚɫɥɿɩɥɟɧɧɿ ɡɞɿɣɫɧɸɸɬɶ ɜɨɞɿʀ ɜɿɤɨɦ 25-54 ɪɨɤɢ; ɳɨɞɨ ɜɢɞɭ 
ȾɌɉ – ɧɚʀɡɞ ɡɡɚɞɭ (34%) ɬɚ ɤɭɬɨɜɟ ɡɿɬɤɧɟɧɧɹ (45%); ɳɨɞɨ ɤɿɥɶɤɨɫɬɿ ɫɦɭɝ ɪɭɯɭ – 2ɯ2 (62%); 
ɳɨɞɨ ɧɚɹɜɧɨɫɬɿ ɪɨɡɞɿɥɨɜɨʀ ɫɦɭɝɢ – ɩɪɢ ʀʀ ɜɿɞɫɭɬɧɨɫɬɿ (75%); ɳɨɞɨ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ – ɦɟɧɲɟ 26 
ɤɦ/ɝɨɞ. (60%). 

ɉɨɜɟɞɿɧɤɚ ɜɨɞɿɹ є ɫɤɥɚɞɧɢɦ ɹɜɢɳɟɦ, ɧɚ ɹɤɟ ɦɚє ɜɩɥɢɜ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɱɢɧɧɢɤɿɜ, ɹɤ 
ɡɨɜɧɿɲɧɿɯ, ɬɚɤ ɿ ɨɫɨɛɢɫɬɿɫɧɢɯ. Ⱦɨ ɨɫɬɚɧɧɿɯ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɩɫɢɯɿɱɧɢɣ ɬɚ ɮɿɡɢɱɧɢɣ ɫɬɚɧ ɜɨɞɿɹ. 
əɤ ɛɭɥɨ ɫɤɚɡɚɧɨ ɜɢɳɟ, ɝɨɫɬɪɨɬɚ ɡɨɪɭ є ɨɞɧɿєɸ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɞɿɹ, ɹɤɚ 
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ɜɩɥɢɜɚє ɧɚ ɧɚɞɿɣɧɿɫɬɶ ɣɨɝɨ ɪɨɛɨɬɢ. Ɉɫɨɛɥɢɜɨ ɜɚɠɥɢɜɨɸ ɜɨɧɚ є ɜ ɧɿɱɧɢɣ ɱɚɫ ɞɨɛɢ, ɤɨɥɢ 
ɡɨɜɧɿɲɧє ɨɫɜɿɬɥɟɧɧɹ є ɫɥɚɛɤɢɦ ɚɛɨ ɜɡɚɝɚɥɿ ɜɿɞɫɭɬɧє, ɚ ɨɫɧɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɨɫɜɿɬɥɟɧɧɹ є ɫɜɿɬɥɨ 
ɜɿɞ ɮɚɪ ɚɜɬɨɦɨɛɿɥɹ. Ɍɨɦɭ ɧɟɛɟɡɩɟɱɧɢɦ ɹɜɢɳɟɦ є ɪɚɩɬɨɜɚ ɩɨɹɜɚ ɡɭɫɬɪɿɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ, 
ɨɫɨɛɥɢɜɨ ɜ ɦɨɦɟɧɬ, ɤɨɥɢ ɜɨɞɿɣ ɰɶɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɳɟ ɧɟ ɜɫɬɢɝ ɩɟɪɟɦɤɧɭɬɢ ɞɚɥɶɧє 
ɫɜɿɬɥɨ ɮɚɪ ɧɚ ɛɥɢɠɧє, ɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɜɧɟ ɡɚɫɥɿɩɥɟɧɧɹ ɜɨɞɿɹ. Ɍɪɢɜɚɥɿɫɬɶ ɚɞɚɩɬɚɰɿʀ ɡɨɪɭ ɩɿɫɥɹ 
ɩɨɜɧɨɝɨ ɡɚɫɥɿɩɥɟɧɧɹ є ɿɧɞɢɜɿɞɭɚɥɶɧɨɸ ɞɥɹ ɤɨɠɧɨʀ ɥɸɞɢɧɢ, ɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɿɤɭ ɜɨɞɿɹ, ɣɨɝɨ 
ɜɬɨɦɥɸɜɚɧɨɫɬɿ, ɫɬɚɧɭ ɡɞɨɪɨɜ’ɹ ɬɨɳɨ. ɐɟɣ ɱɚɫ є ɞɨɫɢɬɶ ɧɟɛɟɡɩɟɱɧɢɦ, ɚɞɠɟ ɬɨɞɿ ɜɨɞɿɣ ɦɨɠɟ ɧɟ 
ɩɨɦɿɬɢɬɢ ɚɛɨ ɩɨɦɿɬɢɬɢ ɡɚɧɚɞɬɨ ɩɿɡɧɨ ɩɟɪɟɲɤɨɞɢ, ɹɤɿ ɦɨɠɭɬɶ ɡ’ɹɜɢɬɢɫɹ ɧɚ ɞɨɪɨɡɿ ɱɢ ɧɚ ɭɡɛɿɱɱɿ, 
ɩɿɲɨɯɨɞɿɜ ɚɛɨ ɿɧɲɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. Ɍɨɦɭ ɜɚɠɥɢɜɢɦ є ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɩɥɢɜɭ 
ɡɚɫɥɿɩɥɟɧɧɹ ɧɚ ɱɚɫ ɪɟɚɤɰɿʀ ɜɨɞɿʀɜ ɬɚ ɬɪɢɜɚɥɿɫɬɶ ɚɞɚɩɬɚɰɿʀ ɡɨɪɭ ɩɿɫɥɹ ɡɚɫɥɿɩɥɟɧɧɹ. ɉɪɢ ɰɶɨɦɭ 
ɞɨɫɥɿɞɠɭɜɚɬɢ ɞɚɧɟ ɩɢɬɚɧɧɹ ɜ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ ɧɟ ɜɚɪɬɨ, ɨɫɤɿɥɶɤɢ ɜɢɧɢɤɚє ɧɟɛɟɡɩɟɤɚ ɞɥɹ ɿɧɲɢɯ 
ɭɱɚɫɧɢɤɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. Ɉɩɬɢɦɚɥɶɧɢɦ ɜɚɪɿɚɧɬɨɦ є ɩɪɨɜɟɞɟɧɧɹ ɬɚɤɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ 
ɫɩɟɰɿɚɥɶɧɢɯ ɬɪɟɤɚɯ ɚɛɨ ɧɚ ɫɢɦɭɥɹɬɨɪɚɯ.  

ɓɨɞɨ ɫɩɨɫɨɛɿɜ ɭɧɢɤɧɟɧɧɹ ɡɚɫɥɿɩɥɟɧɧɹ, ɨɩɬɢɦɚɥɶɧɢɦ ɪɿɲɟɧɧɹɦ ɛɭɥɨ ɛ ɜɥɚɲɬɭɜɚɧɧɹ 
ɡɨɜɧɿɲɧɶɨɝɨ ɨɫɜɿɬɥɟɧɧɹ ɜɡɞɨɜɠ ɭɫɿɯ ɞɨɪɿɝ, ɩɪɨɬɟ ɬɚɤɟ ɪɿɲɟɧɧɹ є ɡɚɧɚɞɬɨ ɜɢɬɪɚɬɧɢɦ ɬɚ 
ɬɪɭɞɨɦɿɫɬɤɢɦ. ɇɚ ɞɚɧɢɣ ɱɚɫ ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ ɫɩɨɫɨɛɨɦ ɭɧɢɤɧɟɧɧɹ ɡɚɫɥɿɩɥɟɧɧɹ є 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɤɭɥɹɪɿɜ, ɹɤɿ ɪɨɡɫɿɸɸɬɶ ɩɪɨɦɟɧɿ ɜɿɞ ɮɚɪ ɡɭɫɬɪɿɱɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ. ɉɪɨɬɟ 
ɬɚɤɢɣ ɫɩɨɫɿɛ ɧɟ є ɩɨɜɧɿɫɬɸ ɛɟɡɩɟɱɧɢɦ, ɚɞɠɟ ɬɚɤɨɠ ɰɿ ɨɤɭɥɹɪɢ ɪɨɡɫɿɸɸɬɶ ɫɜɿɬɥɨ ɿ ɜɿɞ ɿɧɲɢɯ 
ɞɠɟɪɟɥ ɬɚ ɡɦɟɧɲɭɸɬɶ ɜɢɞɢɦɿɫɬɶ ɜɨɞɿɹ ɱɟɪɟɡ ɫɜɨє ɡɚɬɟɦɧɟɧɟ ɫɤɥɨ. Ⱥɜɬɨɪɢ Ɇɟɣɫ ɬɚ ɿɧ. 
ɩɪɨɩɨɧɭɸɬɶ ɧɚɫɬɭɩɧɟ: ɡɚɯɨɞɢ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɨɫɜɿɬɥɟɧɧɹ ɞɠɟɪɟɥɚ ɫɜɿɬɥɚ 
(ɮɨɬɨɦɟɬɪɢɱɧɢɣ ɪɨɡɩɨɞɿɥ, ɚɞɚɩɬɢɜɧɿ ɮɚɪɢ, ɤɨɪɟɤɬɭɸɱɢ ɮɚɪɢ, ɜɢɫɨɬɚ ɪɨɡɦɿɳɟɧɧɹ ɮɚɪ), ɡɚɯɨɞɢ 
ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɨɫɜɿɬɥɟɧɧɹ, ɹɤɟ ɜɩɥɢɜɚє ɧɚ ɡɿɪ ɜɨɞɿɹ (ɩɨɥɹɪɢɡɨɜɚɧɟ ɨɫɜɿɬɥɟɧɧɹ, ɨɤɭɥɹɪɢ ɞɥɹ 
ɧɿɱɧɨɝɨ ɜɨɞɿɧɧɹ, ɟɤɪɚɧɢ ɞɥɹ ɡɦɟɧɲɟɧɧɹ ɡɚɫɥɿɩɥɟɧɧɹ, ɚɧɬɢ-ɡɚɫɥɿɩɥɸɜɚɧɿ ɞɡɟɪɤɚɥɚ), ɡɚɯɨɞɢ 
ɳɨɞɨ ɡɦɟɧɲɟɧɧɹ ɤɭɬɚ ɡɚɫɥɿɩɥɟɧɧɹ (ɲɢɪɨɤɿ ɪɨɡɞɿɥɨɜɿ ɫɦɭɝɢ, ɧɟɡɚɥɟɠɧɟ ɜɢɪɿɜɧɸɜɚɧɧɹ) ɬɚ 
ɦɟɬɨɞɢ, ɹɤɿ ɦɨɠɭɬɶ ɦɚɬɢ ɧɟɩɪɹɦɢɣ ɜɩɥɢɜ ɧɚ ɡɦɟɧɲɟɧɧɹ ɡɚɫɥɿɩɥɟɧɧɹ (ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɿ ɮɚɪɢ, 
ɮɿɤɫɨɜɚɧɟ ɞɨɪɨɠɧє ɨɫɜɿɬɥɟɧɧɹ, ɡɚɛɨɪɨɧɚ ɧɿɱɧɨɝɨ ɜɨɞɿɧɧɹ, ɤɨɪɟɤɬɭɸɱɿ ɥɿɧɡɢ ɬɚ 
ɨɮɬɚɥɶɦɨɥɨɝɿɱɧɚ ɯɿɪɭɪɝɿɹ, ɩɥɨɳɚ ɪɨɡɫɿɸɜɚɧɧɹ ɮɚɪ).  

Ɂɜɚɠɚɸɱɢ ɧɚ ɧɚɩɢɫɚɧɟ ɜɢɳɟ, ɩɢɬɚɧɧɹ ɡɚɫɥɿɩɥɟɧɧɹ ɜɨɞɿʀɜ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ 
ɡɚɥɢɲɚєɬɶɫɹ ɚɤɬɭɚɥɶɧɢɦ. Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ȾɌɉ ɜ ɧɿɱɧɢɣ ɱɚɫ ɧɟɨɛɯɿɞɧɟ ɩɪɨɜɟɞɟɧɧɹ 
ɫɢɫɬɟɦɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɳɨɞɨ ɩɨɜɟɞɿɧɤɢ ɜɨɞɿʀɜ ɩɪɢ ɡɚɫɥɿɩɥɟɧɧɿ ɮɚɪɚɦɢ ɡɭɫɬɪɿɱɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ, 
ɚ ɬɚɤɨɠ ɪɨɡɪɨɛɤɚ ɡɚɯɨɞɿɜ ɳɨɞɨ ɡɦɟɧɲɟɧɧɹ ɜɩɥɢɜɭ ɡɚɫɥɿɩɥɟɧɧɹ ɧɚ ɜɨɞɿʀɜ. 
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ɍȾɄ 656.13 
 

ɋɈɐȱȺɅɖɇȺ ȿɎȿɄɌɂȼɇȱɋɌɖ ɈɊȽȺɇȱɁȺɐȱȲ ɄɈɆȻȱɇɈȼȺɇɈȽɈ ɊȿɀɂɆɍ 
Ɋɍɏɍ ɇȺ ȺȼɌɈȻɍɋɇɂɏ ɆȺɊɒɊɍɌȺɏ ɆȱɋɌȺ 

 
SOCIAL EFFICIENCY FROM THE ORGANIZATION OF THE  CITY TRANSIT 
SERVICE OF MOVEMENT ON URBAN PUBLIC TRANSPORT ROUTES 

 
ȼɚɤɭɥɟɧɤɨ Ʉɚɬɟɪɢɧɚ, ɋɨɤɨɥɨɜɚ ɇɚɞɿɹ 

 
ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɦɿɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦ. Ɉ.Ɇ. Ȼɟɤɟɬɨɜɚ, 

ɦ. ɏɚɪɤɿɜ, ɜɭɥ. Ɇɚɪɲɚɥɚ Ȼɚɠɚɧɨɜɚ, 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. 

 

ȿɤɨɧɨɦɿɱɧɿ, ɟɤɨɥɨɝɿɱɧɿ ɿ ɫɨɰɿɚɥɶɧɿ ɩɪɨɛɥɟɦɢ є ɧɚɫɥɿɞɤɨɦ ɧɟɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 
ɦɿɫɶɤɨɸ ɬɪɚɧɫɩɨɪɬɧɨɸ ɫɢɫɬɟɦɨɸ [1]. Ɉɪɝɚɧɿɡɚɰɿɣɧɿ ɪɿɲɟɧɧɹ ɡ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɪɨɛɨɬɢ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ (ɆɉɌ), ɟɮɟɤɬɢɜɧɿ ɡ ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ, 
ɞɚɥɟɤɨ ɧɟ ɡɚɜɠɞɢ є ɧɚɣɤɪɚɳɢɦɢ ɜ ɩɥɚɧɿ ɫɨɰɿɚɥɶɧɨɦɭ, ɬɨɛɬɨ, ɩɪɚɝɧɟɧɧɹ ɞɨɫɹɝɬɢ ɜɢɫɨɤɨʀ 
ɟɤɨɧɨɦɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɬɚɤɢɯ 
ɧɟɝɚɬɢɜɧɢɯ ɫɨɰɿɚɥɶɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɹɤ ɡɦɟɧɲɟɧɧɹ ɜɿɥɶɧɨɝɨ ɱɚɫɭ ɧɚɫɟɥɟɧɧɹ, ɡɧɢɠɟɧɧɹ ɹɤɨɫɬɿ 
ɩɟɪɟɜɟɡɟɧɶ. Ⱦɨ ɦɟɬɨɞɿɜ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɧɚ ɦɚɪɲɪɭɬɚɯ ɜɿɞɧɨɫɹɬɶ ɨɪɝɚɧɿɡɚɰɿɸ ɤɨɦɛɿɧɨɜɚɧɢɯ 
ɦɚɪɲɪɭɬɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɳɨ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɩɪɨɜɿɡɧɭ ɡɞɚɬɧɿɫɬɶ ɦɚɪɲɪɭɬɭ, ɩɨɥɿɩɲɢɬɢ 
ɪɿɜɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 

ȼɩɪɨɜɚɞɠɟɧɧɹ ɩɪɢɧɰɢɩɭ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ ɦɿɫɶɤɨʀ ɥɨɝɿɫɬɢɤɢ ɱɟɪɟɡ ɜɢɛɿɪ ɪɟɠɢɦɭ ɪɭɯɭ 
ɧɚ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɚɯ ɦɿɫɬɚ ɡ ɜɢɞɿɥɟɧɨɸ ɫɦɭɝɨɸ ɪɭɯɭ ɧɚ ɡɪɚɡɨɤ ɫɢɫɬɟɦɢ BRT [4, 5] ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɹɤ ɿɧɬɟɪɟɫɿɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɬɚɤ ɿ ɩɨɬɪɟɛ ɩɚɫɚɠɢɪɿɜ ɭ ɹɤɨɫɬɿ, 
ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɩɨɩɢɬ ɧɚ ɩɨɫɥɭɝɢ ɆɉɌ. ɉɪɢ ɜɢɛɨɪɿ ɪɟɠɢɦɭ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɭ ɦɿɫɶɤɨɦɭ 
ɫɩɨɥɭɱɟɧɧɿ ɩɪɨɩɨɧɭєɬɶɫɹ ɧɚɫɬɭɩɧɚ ɰɿɥɶɨɜɚ ɮɭɧɤɰɿɹ [5]: 
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ɞɟ )ɩ(

N  - ɤɿɥɶɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ (ɌɁ), ɳɨ ɩɪɚɰɸɸɬɶ ɜ ɡɜɢɱɚɣɧɨɦɭ ɪɟɠɢɦɿ ɪɭɯɭ, 
ɨɞ.; )ɟɯ(

N  - ɤɿɥɶɤɿɫɬɶ ɌɁ, ɳɨ ɩɪɚɰɸɸɬɶ ɜ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɿ ɪɭɯɭ, ɨɞ.; iablevar

TE
E  - ɡɦɿɧɧɿ ɜɢɬɪɚɬɢ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ, ɝɪɧ.ɤɦ; permanent

TE
E - ɩɨɫɬɿɣɧɿ ɜɢɬɪɚɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ, 

ɝɪɧ./ɝɨɞ.; Ⱥ - ɤɿɥɶɤɿɫɬɶ ɌɁ ɧɚ ɦɚɪɲɪɭɬɿ, ɨɞ.;   - ɬɪɢɜɚɥɿɫɬɶ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɩɟɪɿɨɞɭ, ɝɨɞ.; )n(

ɟV , 
)ex(

ɟV  - ɟɤɫɩɥɭɚɬɚɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɧɚ ɦɚɪɲɪɭɬɿ ɩɪɢ ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ 
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ɜɿɞɩɨɜɿɞɧɨ, ɤɦ/ɝɨɞ.; )n(
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1
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2
 - ɡɧɢɠɟɧɧɹ ɞɨɯɨɞɭ ɩɚɫɚɠɢɪɚ ɜɧɚɫɥɿɞɨɤ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ ɩɪɢ ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ ɜ ɩɪɹɦɨɦɭ ɬɚ 
ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɚɯ ɜɿɞɩɨɜɿɞɧɨ, ɝɪɧ. ;   n

Q
1

,  n
Q

2
,  ex

Q
1

,  ex
Q

2
 - ɨɛ’єɦ ɩɟɪɟɜɟɡɟɧɶ ɧɚ ɦɚɪɲɪɭɬɿ ɜ 

ɩɪɹɦɨɦɭ ɬɚ ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɚɯ ɩɪɢ ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ ɜɿɞɩɨɜɿɞɧɨ, 
ɩɚɫ. 

ɋɨɰɿɚɥɶɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ ɧɚ ɦɚɪɲɪɭɬɚɯ 
ɦɿɫɶɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɚ ɱɟɪɟɡ ɨɰɿɧɤɭ ɡɧɢɠɟɧɧɹ ɞɨɯɨɞɭ ɩɚɫɚɠɢɪɚ 
ɜɧɚɫɥɿɞɨɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɫɭɜɚɧɧɹ [1, 2] ɩɪɢ ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ, 
ɱɟɪɟɡ ɪɨɡɪɚɯɭɧɨɤ ɬɪɚɧɫɩɨɪɬɧɨʀ ɜɬɨɦɥɸɜɚɧɨɫɬɿ ɩɚɫɚɠɢɪɚ [1, 2]. 

Ɉɬɪɢɦɚɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ ɦɚɪɲɪɭɬɭ № 226ɟ ɦ. ɏɚɪɤɨɜɚ ɩɿɞ ɱɚɫ ɧɚɬɭɪɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɶ 
ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ (1) ɞɨɰɿɥɶɧɨɫɬɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ 
ɧɚ ɦɚɪɲɪɭɬɚɯ ɦɿɫɬɚ, ɞɨɡɜɨɥɢɥɢ ɨɬɪɢɦɚɬɢ ɡɚɥɟɠɧɨɫɬɿ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɡɦɿɧɭ ɫɨɰɿɚɥɶɧɨʀ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɿɞ ɜɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ (ɪɢɫ. 1 – 4). 

 

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɡɦɿɧɢ ɜɢɬɪɚɬ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ 
ɨɪɝɚɧɿɡɚɰɿɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ ɡ ɤɨɦɛɿɧɨɜɚɧɢɦ 

ɪɟɠɢɦɨɦ ɪɭɯɭ 

 

 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɡɦɿɧɢ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ 
ɩɚɫɚɠɢɪɚ   

  

Ɋɢɫ. 3. Ɂɦɿɧɚ  ɡɧɢɠɟɧɧɹ ɞɨɯɨɞɭ ɩɚɫɚɠɢɪɚ ɜɧɚɫɥɿɞɨɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ ɭ ɩɪɹɦɨɦɭ ɧɚɩɪɹɦɤɭ ( 1pasRI ) ɿ 

ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ ( 2pasRI ) ɩɪɢ ɪɿɡɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ )()( ɟxn
NN  

 

 
Ɋɢɫ. 4. Ɂɦɿɧɚ ɡɚɝɚɥɶɧɢɯ ɜɢɬɪɚɬ ɩɪɢ ɪɿɡɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɩɪɚɰɸɸɬɶ ɭ 

ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 2 

ǺȘȈȕșȗȖȘȚȕȭ șȐșȚȍȔȐ 

84 

Ɂ ɨɬɪɢɦɚɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜɢɞɧɨ, ɳɨ ɩɪɢ ɨɪɝɚɧɿɡɚɰɿʀ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ ɧɚ  
ɦɚɪɲɪɭɬɿ № 226ɟ, ɪɚɰɿɨɧɚɥɶɧɢɦ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ є 4 
ɚɜɬɨɛɭɫɢ, ɳɨ ɩɪɚɰɸɸɬɶ ɭ ɡɜɢɱɚɣɧɨɦɭ ɪɟɠɢɦɿ, ɬɚ 2 ɚɜɬɨɛɭɫɢ – ɭ ɟɤɫɩɪɟɫɧɨɦɭ. ɉɪɢ ɬɚɤɨɦɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɡɚɝɚɥɶɧɿ ɜɢɬɪɚɬɢ ɦɿɧɿɦɚɥɶɧɿ, ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɹɤ ɿɧɬɟɪɟɫɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɚɤ ɣ ɿɧɬɟɪɟɫɢ ɩɚɫɚɠɢɪɿɜ. 

Ɂɚ ɦɟɬɨɞɢɤɨɸ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɪɨɛɨɬɿ [6] ɜɢɡɧɚɱɟɧɿ ɪɨɡɦɿɪɢ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ 
ɪɟɱɨɜɢɧ ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɣɦɨɜɿɪɧɨɫɬɿ ɡɧɚɯɨɞɠɟɧɧɹ 
ɨɛ’єɤɬɿɜ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ ɜ ɩɨɥɿ ɫɩɪɢɣɧɹɬɬɹ ɜɨɞɿɹ ɜ ɧɟɛɟɡɩɟɱɧɨɦɭ ɞɥɹ ɪɭɯɭ ɫɬɚɧɿ, ɩɪɢ 
ɡɜɢɱɚɣɧɨɦɭ ɬɚ ɟɤɫɩɪɟɫɧɨɦɭ ɪɟɠɢɦɚɯ ɪɭɯɭ (ɪɢɫ. 5).  

 
 

 

Ɋɢɫ.5. Ɂɦɿɧɚ ɤɿɥɶɤɨɫɬɿ ɜɢɤɢɞɿɜ ɋɈ ɩɪɢ ɡɦɿɧɿ ɪɟɠɢɦɭ ɪɭɯɭ ɧɚ ɞɿɥɹɧɤɚɯ: 

                                       -  ɉɪɨɫɩ. Ʌ.Ʌɚɧɞɚɭ                         - ɉɪɨɫɩ. Ƚɟɪɨʀɜ ɋɬɚɥɿɧɝɪɚɞɚ  

 

Ɂɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɫɜɿɞɱɢɬɶ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ. ɇɨɪɦɚ ɤɿɥɶɤɨɫɬɿ ɜɢɤɢɞɿɜ ɋɈ ɩɪɢ ɡɜɢɱɚɣɧɨɦɭ ɪɟɠɢɦɿ ɪɭɯɭ 
ɩɟɪɟɜɢɳɢɥɚ ɞɨɡɜɨɥɟɧɿ 2,7 ɝ/ɤɦ [6] ɿ ɞɨɫɹɝɥɚ ɧɨɪɦɢ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɟɤɫɩɪɟɫɧɨɝɨ ɪɟɠɢɦɭ.  

ȼɜɟɞɟɧɧɹ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɪɟɠɢɦɭ ɪɭɯɭ ɧɚ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɚɯ ɫɩɪɢɹє ɡɦɟɧɲɟɧɧɸ 
ɲɤɿɞɥɢɜɢɯ ɜɢɤɢɞɿɜ ɭ ɩɨɜɿɬɪɹ ɬɚ ɩɿɞɜɢɳɭє ɩɨɩɢɬ ɧɚ ɩɨɫɥɭɝɢ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɡɚ ɪɚɯɭɧɨɤ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 
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ɍȾɄ 656 
 

ȾɈɋɅȱȾɇɂɐɖɄȱ ɉɊɈȿɄɌɂ ȼ ɋɎȿɊȱ ɌɊȺɇɋɉɈɊɌɍ ȼ ɆȿɀȺɏ ɉɊɈȽɊȺɆɂ 
CEF (CONNECTING EUROPE FACILITY) 

 
RESEARCH PROJECTS IN THE TRANSPORT SECTOR OF THE CEF PROGRAMME 

(CONNECTING EUROPE FACILITY) 
 

Ƚɨɪɹʀɧɨɜ Ɉɥɟɤɫɿɣ 
 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ 

ɿɦɟɧɿ ɉɟɬɪɚ ȼɚɫɢɥɟɧɤɚ, ɜɭɥ. Ⱥɥɱɟɜɫɶɤɢɯ, 44, ɦ. ɏɚɪɤɿɜ, 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. 

 

Ɋɨɡɜɢɬɨɤ ɟɤɨɧɨɦɿɤɢ ɞɟɪɠɚɜɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ. ɉɪɢɣɧɹɬɚ ɇɚɰɿɨɧɚɥɶɧɚ ɬɪɚɧɫɩɨɪɬɧɚ ɫɬɪɚɬɟɝɿɹ ɍɤɪɚʀɧɢ (ɧɚɩɪɢɤɥɚɞ, [1]) є ɜɚɠɥɢɜɢɦ 
ɨɪɿєɧɬɢɪɨɦ ɞɥɹ ɫɩɪɹɦɭɜɚɧɧɹ ɡɭɫɢɥɶ ɧɚɭɤɨɜɰɿɜ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɚɤɬɭɚɥɶɧɢɯ ɩɪɨɛɥɟɦ. Ɋɚɡɨɦ ɡ 
ɬɢɦ ɫɥɿɞ ɤɨɨɪɞɢɧɭɜɚɬɢ ɧɚɭɤɨɜɭ ɞɿɹɥɶɧɿɫɬɶ ɡ ɫɭɱɚɫɧɢɦɢ ɬɟɧɞɟɧɰɿɹɦɢ, ɹɤɿ ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ ɭ 
ɫɜɿɬɿ. Ⱦɥɹ ɍɤɪɚʀɧɢ ɡ ɛɚɝɚɬɶɨɯ ɩɪɢɱɢɧ ɜɚɠɥɢɜɢɦ є ɜɢɜɱɟɧɧɹ ɞɨɫɜɿɞɭ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɋɨɸɡɭ. 
Ɉɞɧɢɦ ɡ ɩɨɬɭɠɧɢɯ ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɬɪɚɧɫɩɨɪɬɧɿ ɩɪɨɟɤɬɢ є ɩɪɨɝɪɚɦɚ CEF (Connecting 
Europe Facility) (ɧɚɩɪɢɤɥɚɞ, [2]). 

ɉɪɨɜɟɞɟɦɨ ɫɬɪɭɤɬɭɪɢɡɚɰɿɸ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɩɪɨɟɤɬɿɜ, ɳɨ ɪɟɚɥɿɡɭɸɬɶɫɹ 
(ɪɟɚɥɿɡɨɜɭɜɚɥɢɫɹ) ɜ ɦɟɠɚɯ ɩɪɨɝɪɚɦɢ CEF. 

ɉɪɨɝɪɚɦɚ CEF ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚɜɞɹɤɢ ɩɿɞɬɪɢɦɰɿ ɜɢɤɨɧɚɜɱɨɝɨ ɚɝɟɧɬɫɬɜɚ ɿɧɧɨɜɚɰɿɣ ɬɚ ɦɟɪɟɠ 
(Innovation and Networks Executive Agency) (INEA) [3]. Ɉɤɪɿɦ ɩɪɨɝɪɚɦɢ CEF, INEA ɫɩɪɢɹє 
ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɿɜ ɞɥɹ ɩɪɨɝɪɚɦɢ Horizon 2020 ɜ ɬɚɤɢɯ ɱɚɫɬɢɧɚɯ: 

- Smart, green and integrated transport (Ɋɨɡɭɦɧɢɣ ɡɟɥɟɧɢɣ ɿ ɿɧɬɟɝɪɨɜɚɧɢɣ ɬɪɚɧɫɩɨɪɬ);  
- Secure, clean and efficient energy (Ȼɟɡɩɟɱɧɚ, ɱɢɫɬɚ ɬɚ ɟɮɟɤɬɢɜɧɚ ɟɧɟɪɝɿɹ). 
ɇɚ ɩɟɪɿɨɞ 2014-2020 ɩɥɚɧɭєɬɶɫɹ, ɳɨ INEA ɛɭɞɟ ɤɟɪɭɜɚɬɢ ɛɸɞɠɟɬɨɦ ɜ ɬɚɤɨɦɭ ɨɛɫɹɡɿ: ɧɚ 

ɩɪɨɝɪɚɦɭ CEF – 30 ɦɥɪɞ.єɜɪɨ; ɧɚ ɩɪɨɝɪɚɦɭ Horizon 2020 – 5 ɦɥɪɞ.єɜɪɨ. 
ɉɪɨɝɪɚɦɚ CEF є ɤɥɸɱɨɜɢɦ ɿɧɫɬɪɭɦɟɧɬɨɦ ɮɿɧɚɧɫɭɜɚɧɧɹ Єɋ ɞɥɹ ɫɩɪɢɹɧɧɹ ɟɤɨɧɨɦɿɱɧɨɦɭ 

ɡɪɨɫɬɚɧɧɸ, ɪɨɛɨɱɢɦ ɦɿɫɰɹɦ ɬɚ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɱɟɪɟɡ ɰɿɥɶɨɜɿ ɿɧɜɟɫɬɢɰɿʀ ɜ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ ɧɚ єɜɪɨɩɟɣɫɶɤɨɦɭ ɪɿɜɧɿ. ȼɨɧɚ ɩɿɞɬɪɢɦɭє ɪɨɡɜɢɬɨɤ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɢɯ, ɫɬɿɣɤɢɯ 
ɿ ɟɮɟɤɬɢɜɧɨ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɬɪɚɧɫ’єɜɪɨɩɟɣɫɶɤɢɯ ɦɟɪɟɠ ɭ ɫɮɟɪɿ ɬɪɚɧɫɩɨɪɬɭ, ɟɧɟɪɝɟɬɢɤɢ ɬɚ 
ɰɢɮɪɨɜɢɯ ɩɨɫɥɭɝ. Ɂ ɫɿɱɧɹ 2014 ɪɨɤɭ INEA ɜ ɪɚɦɤɚɯ CEF ɪɟɚɥɿɡɭє ɡɚɝɚɥɨɦ 28,7 ɦɥɪɞ. єɜɪɨ (23,5 
ɦɥɪɞ. єɜɪɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɭ, 4,7 ɦɥɪɞ. єɜɪɨ ɞɥɹ ɟɧɟɪɝɟɬɢɤɢ ɿ 0,5 ɦɥɪɞ. єɜɪɨ ɞɥɹ ɬɟɥɟɤɨɦɭɧɿɤɚɰɿɣ) 
[4]. 

ɋɬɚɧɨɦ ɧɚ ɬɪɚɜɟɧɶ 2019 ɪɨɤɭ ɜ ɦɟɠɚɯ ɩɪɨɝɪɚɦɢ CEF ɛɭɥɨ ɪɟɚɥɿɡɨɜɚɧɨ ɞɟɤɿɥɶɤɚ ɤɨɧɤɭɪɫɿɜ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɟɤɬɿɜ (CEF Transport call for proposals) – ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɹ 1 

ɉɟɪɟɥɿɤ ɤɨɧɤɭɪɫɿɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɟɤɬɿɜ (ɧɚ ɨɫɧɨɜɿ [4]) 

Ʉɨɧɤɭɪɫ Ⱦɚɬɚ ɩɭɛɥɿɤɚɰɿʀ Ʉɿɧɰɟɜɢɣ ɬɟɪɦɿɧ 

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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Ɂɚ ɞɚɧɢɦɢ ɬɚɛɥ. 1 ɦɨɠɥɢɜɨ ɡɪɨɛɢɬɢ ɬɚɤɿ ɜɢɫɧɨɜɤɢ: 
- ɛɿɥɶɲɿɫɬɶ ɤɨɧɤɭɪɫɿɜ ɩɨɱɢɧɚєɬɶɫɹ ɜ ɞɪɭɝɿɣ ɩɨɥɨɜɢɧɿ ɪɨɤɭ ɿ ɡɚɤɿɧɱɭєɬɶɫɹ ɜ ɩɟɪɲɿɣ 

ɩɨɥɨɜɢɧɿ ɧɚɫɬɭɩɧɨɝɨ; 
- ɱɚɫɬɢɧɚ ɤɨɧɤɭɪɫɿɜ ɩɨɱɢɧɚєɬɶɫɹ ɜ ɩɟɪɲɿɣ ɩɨɥɨɜɢɧɿ ɪɨɤɭ ɿ ɡɚɤɿɧɱɭєɬɶɫɹ ɜ ɞɪɭɝɿɣ ɩɨɥɨɜɢɧɿ 

ɰɶɨɝɨ ɠ ɪɨɤɭ; 
- ɱɿɬɤɨɝɨ ɝɪɚɮɿɤɭ ɩɪɨɜɟɞɟɧɧɹ ɤɨɧɤɭɪɫɿɜ ɧɟ ɩɪɨɫɥɿɞɤɨɜɭєɬɶɫɹ; 
- ɤɨɧɤɭɪɫ «2016 CEF Synergy: Transport and Energy» ɦɚɜ ɫɢɧɟɪɝɟɬɢɱɧɢɣ ɯɚɪɚɤɬɟɪ – 

ɩɨєɞɧɚɧɧɹ ɛɥɨɤɭ «Ɍɪɚɧɫɩɨɪɬ» ɿ «ȿɧɟɪɝɿɹ». 
Ɋɨɡɝɥɹɧɟɦɨ ɛɿɥɶɲ ɞɟɬɚɥɶɧɨ ɩɪɨɟɤɬɢ ɞɥɹ ɤɨɧɤɭɪɫɭ «2018 CEF Transport call» (ɞɥɹ 

ɤɨɧɤɭɪɫɭ «2019 CEF Transport» ɧɚ ɫɚɣɬɿ [4] ɳɟ ɧɟ ɪɨɡɦɿɳɟɧɨ ɞɚɧɢɯ ɩɪɨ ɩɪɨɟɤɬɢ). ɇɚ ɤɨɧɤɭɪɫɿ 
ɪɨɡɝɥɹɧɭɬɨ 147 ɩɪɨɟɤɬɿɜ. Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɞɥɹ ɮɿɧɚɧɫɭɜɚɧɧɹ 69 ɩɪɨɟɤɬɿɜ [5]: 

- ɞɨɫɥɿɞɧɢɰɶɤɿ ɩɪɨɟɤɬɢ (studies) – 35 (51%);  
- ɩɪɚɤɬɢɱɧɿ ɩɪɨɟɤɬɢ (works) – 24 (35%);  
- ɡɦɿɲɚɧɧɿ ɩɪɨɟɤɬɢ (mixed) – 10 (14%).  
ɇɟ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɮɿɧɚɧɫɭɜɚɧɧɹ 78 ɩɪɨɟɤɬɿɜ (studies - 31; works - 26; mixed - 21). 
ȱɧɮɨɪɦɚɰɿɹ ɩɪɨ ɞɨɫɥɿɞɧɢɰɶɤɿ ɩɪɨɟɤɬɢ ɡ ɩɿɞɪɨɡɞɿɥɭ «ȱɧɬɟɥɟɤɬɭɚɥɶɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɩɨɫɥɭɝɢ 

ɞɥɹ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ» (Intelligent Transport Services for road (ITS)) ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 2.  
Ɍɚɛɥɢɰɹ 2 

Ⱦɨɫɥɿɞɧɢɰɶɤɿ ɩɪɨɟɤɬɢ, ɳɨ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɞɨ ɮɿɧɚɧɫɭɜɚɧɧɹ (ɩɿɞɪɨɡɞɿɥ ITS) (ɧɚ ɨɫɧɨɜɿ [5]) 

Ʉɨɞ ɇɚɡɜɚ ɍɱɚɫɧɢɤɢ 
Ɏɿɧɚɧɫɭɜɚɧɧɹ ɡ ɛɨɤɭ 

Єɋ, єɜɪɨ 
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 

 
Ɂɝɿɞɧɨ ɞɚɧɢɯ ɬɚɛɥ. 2 ɦɨɠɥɢɜɨ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɧɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɞɨɫɥɿɞɧɢɰɶɤɢɯ 

ɩɪɨɟɤɬɿɜ ɩɪɢɫɜɹɱɟɧɨ «C-Roads». Ɂɝɿɞɧɨ [6], ɩɥɚɬɮɨɪɦɚ C-Roads ɫɬɜɨɪɟɧɚ ɞɥɹ ɝɚɪɦɨɧɿɡɚɰɿʀ 
ɞɿɹɥɶɧɨɫɬɿ ɡ ɪɨɡɝɨɪɬɚɧɧɹ ɫɩɿɥɶɧɢɯ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ (C-ITS) ɭ Єɜɪɨɩɿ. 

Ɋɨɡɝɥɹɧɟɦɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɪɟɦɢɯ ɩɪɨɟɤɬɿɜ ɡ ɬɚɛɥ. 2. ȱɧɮɨɪɦɚɰɿɹ ɧɚɜɟɞɟɧɨ ɜ ɬɚɛɥ. 3. 
Ɍɚɛɥɢɰɹ 3 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɩɪɨɟɤɬɿɜ (ɩɿɞɪɨɡɞɿɥ ITS) (ɧɚ ɨɫɧɨɜɿ [7]) 

Ʉɨɞ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɚɭɜɚɠɟɧɧɹ ɳɨɞɨ ɨɰɿɧɤɢ 

2018-
DE-
TM-
0037-S 

ɍ ɪɚɦɤɚɯ C-Roads Platform, «C-Roads Germany - 
Urban Nodes» ɫɩɪɢɹɬɢɦɟ ɜɩɪɨɜɚɞɠɟɧɧɸ ɬɚ 
ɟɤɫɩɥɭɚɬɚɰɿʀ 3 ɪɿɡɧɢɯ ɦɿɫɶɤɢɯ ɜɭɡɥɿɜ, 
ɪɨɡɬɚɲɨɜɚɧɢɯ ɭ Ƚɚɦɛɭɪɡɿ, Ƚɟɫɫɟɧɿ ɬɚ Ⱦɪɟɡɞɟɧɿ. 
ɉɪɨɟɤɬ ɫɩɪɢɹє ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɦɭ 
ɜɩɪɨɜɚɞɠɟɧɧɸ ɤɨɨɩɟɪɚɬɢɜɧɢɯ ȱɌɋ, ɳɨ 
ɡɚɛɟɡɩɟɱɭє ɪɨɡɝɨɪɬɚɧɧɹ ɩɨɫɥɭɝ C-ITS ɭ 
ɇɿɦɟɱɱɢɧɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ Ɋɟɝɥɚɦɟɧɬɭ ɬɚ 
ɫɬɚɧɞɚɪɬɿɜ Єɋ ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɤɨɦɟɧɞɚɰɿɣ 
"ɩɥɚɬɮɨɪɦɢ C-ITS". ɋɟɪɟɞ ɨɱɿɤɭɜɚɧɢɯ ɩɟɪɟɜɚɝ: 
ɫɤɨɪɨɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɧɟɳɚɫɧɢɯ ɜɢɩɚɞɤɿɜ ɿ ɱɚɫɭ ɜ 
ɞɨɪɨɡɿ, ɛɿɥɶɲ ɛɟɡɩɟɱɧɿ ɚɜɚɪɿɣɧɿ ɫɦɭɝɢ. 
ɉɨɱɚɬɨɤ – ɫɿɱɟɧɶ 2019. Ɂɚɤɿɧɱɟɧɧɹ - ɝɪɭɞɟɧɶ 2023 

Ɂɪɿɥɿɫɬɶ ɩɪɨɟɤɬɭ ɞɭɠɟ ɯɨɪɨɲɚ, ɨɫɤɿɥɶɤɢ 
ɤɨɦɩɨɧɟɧɬɢ ɜɠɟ ɡɧɚɯɨɞɹɬɶɫɹ ɜ 
ɩɟɪɟɞɤɨɦɟɪɰɿɣɧɿɣ ɫɬɚɞɿʀ, ɩɨɥɿɬɢɱɧɚ 
ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɝɚɪɚɧɬɭєɬɶɫɹ. Ⱥɤɰɟɧɬ ɧɚ 
ɦɿɫɶɤɢɯ ɜɭɡɥɚɯ ɫɩɪɢɹɬɢɦɟ ɪɨɡɝɨɪɬɚɧɧɸ 
ɤɨɨɩɟɪɚɬɢɜɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
(cooperative vehicles) ɬɚ ɪɨɡɜɢɬɤɭ ɫɩɿɥɶɧɢɯ 
ɩɨɫɥɭɝ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. əɤɿɫɬɶ ɩɪɨɟɤɬɭ 
ɞɭɠɟ ɯɨɪɨɲɚ, ɨɫɤɿɥɶɤɢ ʀʀ ɰɿɥɿ ɱɿɬɤɨ 
ɜɢɡɧɚɱɟɧɿ, ɚ ɞɿɹɥɶɧɿɫɬɶ ɞɟɬɚɥɶɧɨ 
ɪɨɡɪɨɛɥɟɧɚ. 

2018-
EL-
TM-
0072-S 

C-Roads - ɰɟ ɩɥɚɬɮɨɪɦɚ ɞɟɪɠɚɜ-ɱɥɟɧɿɜ, ɳɨ 
ɩɪɚɰɸɸɬɶ ɧɚɞ ɪɨɡɝɨɪɬɚɧɧɹɦ ɩɨɫɥɭɝ C-ITS. 
ɉɿɥɨɬɧɿ ɨɛ'єɤɬɢ C-ITS ɛɭɞɭɬɶ ɜɫɬɚɧɨɜɥɟɧɿ ɩɨ 
ɜɫɶɨɦɭ Єɋ ɞɥɹ ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɩɨɞɚɥɶɲɨʀ 

ȼɿɞɩɨɜɿɞɧɿɫɬɶ є ɜɿɞɦɿɧɧɨɸ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ 
ɫɬɨɫɭєɬɶɫɹ ɩɿɥɨɬɿɜ C-ITS ɭ Ƚɪɟɰɿʀ, ɚ ɬɚɤɨɠ 
ɩɪɢɧɨɫɢɬɶ ɞɨɞɚɬɤɨɜɭ ɞɟɪɠɚɜɭ-ɱɥɟɧ ɞɨ 
ɩɥɚɬɮɨɪɦɢ C-Roads. Ɂɪɿɥɿɫɬɶ ɩɪɨɟɤɬɭ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ɟɤɫɩɥɭɚɬɚɰɿʀ ɞɨɞɚɬɤɿɜ «Ⱦɟɧɶ-1» ɬɚ «Ⱦɟɧɶ-1,5». 
Ɍɟɯɧɿɱɧɿ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣɧɿ ɩɢɬɚɧɧɹ ɛɭɞɭɬɶ 
ɜɢɪɿɲɭɜɚɬɢɫɹ ɩɥɚɬɮɨɪɦɨɸ C-Roads ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɭɦɿɫɧɨɫɬɿ ɬɚ ɝɚɪɦɨɧɿɡɚɰɿʀ C-ITS 
ɦɿɠ ɩɿɥɨɬɚɦɢ. 
ɉɨɱɚɬɨɤ – ɱɟɪɜɟɧɶ 2019. Ɂɚɤɿɧɱɟɧɧɹ – ɱɟɪɜɟɧɶ 
2023 

ɯɨɪɨɲɚ: ɩɨɥɿɬɢɱɧɿ ɬɚ ɮɿɧɚɧɫɨɜɿ 
ɡɨɛɨɜ'ɹɡɚɧɧɹ ɡɚɛɟɡɩɟɱɟɧɿ, ɚɥɟ ɬɟɯɧɿɱɧɚ 
ɝɨɬɨɜɧɿɫɬɶ ɧɟ ɩɨɜɧɿɫɬɸ ɨɛґɪɭɧɬɨɜɚɧɚ. 
ɉɪɨɟɤɬ ɨɛ'єɞɧɭє ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɩɿɥɨɬɚɦɢ 
ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ, ɪɨɡɪɨɛɤɢ 
ɬɚ ɞɟɦɨɧɫɬɪɚɰɿʀ ɩɟɪɟɞɨɜɨʀ ɩɪɚɤɬɢɤɢ. 
əɤɿɫɬɶ ɞɭɠɟ ɯɨɪɨɲɚ, ɰɿɥɿ ɭɡɝɨɞɠɟɧɿ ɡ 
ɡɚɩɥɚɧɨɜɚɧɨɸ ɞɿɹɥɶɧɿɫɬɸ, ɚ ɜɢɬɪɚɬɢ ɬɚ 
ɪɟɫɭɪɫɢ ɜ ɰɿɥɨɦɭ ɜɿɞɩɨɜɿɞɚɸɬɶ ɨɛɫɹɝɭ 
ɪɨɛɿɬ. 

2018-
PT-
TM-
0099-S 

Ɂɚɝɚɥɶɧɨɸ ɦɟɬɨɸ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭ є 
ɩɪɨɫɭɜɚɧɧɹ ɭ ɪɚɦɤɚɯ ɩɥɚɬɮɨɪɦɢ C-Roads ɞɨ 
ɰɢɮɪɨɜɿɡɚɰɿʀ ɬɚ ɞɟɤɚɪɛɨɧɿɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɟɤɬɨɪɭ. Ⱦɿɹɥɶɧɿɫɬɶ ɡɨɫɟɪɟɞɠɟɧɚ ɧɚ ɪɨɡɝɨɪɬɚɧɧɿ 
5 ɩɿɥɨɬɿɜ C-ITS ɜ Ⱥɬɥɚɧɬɢɱɧɨɦɭ ɤɨɪɢɞɨɪɿ ɜ 
ɉɨɪɬɭɝɚɥɿʀ. Ɇɿɫɶɤɿ ɜɭɡɥɢ Ʌɿɫɚɛɨɧɚ ɿ ɉɨɪɬɭ 
ɜɤɥɸɱɚɸɬɶ ɜ ɡɚɝɚɥɶɧɿɣ ɫɤɥɚɞɧɨɫɬɿ 35 ɦɿɫɬ, 13 ɡ 
ɹɤɢɯ ɡɨɛɨɜ'ɹɡɚɧɿ ɿɧɜɟɫɬɭɜɚɬɢ ɬɚ ɩɟɪɟɜɿɪɢɬɢ 
ɩɿɥɨɬɿɜ, ɹɤɿ ɛɭɞɭɬɶ ɪɨɛɢɬɢ ɚɤɰɟɧɬ ɧɚ ɪɟɚɥɿɡɚɰɿʀ 
ɩɨɫɥɭɝ «Ⱦɟɧɶ-1» ɬɚ «Ⱦɟɧɶ-1,5» C-ITS. ɐɿ ɩɿɥɨɬɧɿ 
ɩɪɨɟɤɬɢ ɜɢɡɧɚɱɚɬɢɦɭɬɶ ɱɿɬɤɢɣ ɲɥɹɯ ɞɥɹ 
ɪɟɚɥɿɡɚɰɿʀ ɜ ɪɟɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, 
ɤɨɧɬɪɨɥɸɜɚɬɢ ɬɚ ɨɰɿɧɸɜɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɞɨ 
ɦɚɫɲɬɚɛɧɢɯ ɪɨɡɝɨɪɬɚɧɶ ɭ ɬɿɫɧɿɣ ɫɩɿɜɩɪɚɰɿ ɡ 
ɩɥɚɬɮɨɪɦɨɸ C-Roads. 
ɉɨɱɚɬɨɤ – ɠɨɜɬɟɧɶ 2018. Ɂɚɤɿɧɱɟɧɧɹ - ɝɪɭɞɟɧɶ 
2023 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɟɤɬɭ є ɱɭɞɨɜɨɸ. ȼɨɧɚ 
ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɞɥɹ ɮɭɧɞɚɦɟɧɬɭ C-ITS 
ɩɨɫɥɭɝ ɭ ɦɿɫɶɤɢɯ ɨɛɥɚɫɬɹɯ, ɚ ɬɚɤɨɠ 
ɩɿɞɬɪɢɦɭє ɛɟɡɩɨɫɟɪɟɞɧє ɩɿɥɨɬɧɟ 
ɪɨɡɝɨɪɬɚɧɧɹ ɞɥɹ ɧɨɜɢɯ ɪɨɛɨɱɢɯ ɨɛɥɚɫɬɟɣ 
ɬɚ ɚɞɪɟɫ ɦɿɫɶɤɢɯ ɜɭɡɥɿɜ. Ɂɪɿɥɿɫɬɶ ɩɪɨɟɤɬɭ 
ɞɭɠɟ ɯɨɪɨɲɚ ɿ ɞɟɦɨɧɫɬɪɭє ɪɟɚɥɿɫɬɢɱɧɭ 
ɪɟɚɥɿɡɚɰɿɸ ɩɪɨɝɪɚɦɢ. ɉɪɨɟɤɬ ɦɚє ɨɫɨɛɥɢɜɭ 
ɞɨɞɚɬɤɨɜɭ ɰɿɧɧɿɫɬɶ ɞɥɹ Єɋ, ɡɚɜɞɹɤɢ ɣɨɝɨ 
ɡɞɚɬɧɨɫɬɿ ɫɩɪɢɹɬɢ ɞɟɦɨɧɫɬɪɚɰɿʀ 
ɩɨɫɥɿɞɨɜɧɨɝɨ ɧɚɛɨɪɭ ɩɨɫɥɭɝ C-ITS ɭ 
ɦɿɫɶɤɢɯ ɨɛɥɚɫɬɹɯ, ɚ ɬɚɤɨɠ ɩɨɬɭɠɧɢɦ 
ɡɚɥɭɱɟɧɧɹɦ ɩɥɚɬɮɨɪɦɢ C-Roads ɧɚɜɤɨɥɨ 
ɫɩɟɰɿɚɥɶɧɨʀ ɦɟɪɟɠɿ ɦɿɫɶɤɨʀ ɪɨɛɨɱɨʀ ɝɪɭɩɢ. 
əɤɿɫɬɶ ɩɪɨɟɤɬɭ ɞɭɠɟ ɯɨɪɨɲɚ, ɨɫɤɿɥɶɤɢ 
ɞɿɹɥɶɧɿɫɬɶ ɦɚє ɱɿɬɤɭ ɥɨɝɿɤɭ ɬɚ ɧɟɨɛɯɿɞɧɿ 
ɤɨɦɩɨɧɟɧɬɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɬɢ. 

 
ɉɿɞɫɭɦɨɜɭɸɱɢ, ɦɨɠɥɢɜɨ ɜɿɞɦɿɬɢɬɢ ɤɨɦɩɥɟɤɫɧɿɫɬɶ ɜ ɪɟɚɥɿɡɚɰɿʀ ɨɤɪɟɦɢɯ ɤɨɧɤɭɪɫɿɜ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɟɤɬɿɜ ɜ ɦɟɠɚɯ CEF. Ⱦɨɫɬɚɬɧɶɨ ɜɟɥɢɤɭ ɱɚɫɬɤɭ ɜ ɡɚɝɚɥɶɧɿɣ ɤɿɥɶɤɨɫɬɿ ɩɪɨɟɤɬɿɜ 
ɡɚɣɦɚɸɬɶ ɞɨɫɥɿɞɧɢɰɶɤɿ ɩɪɨɟɤɬɢ. ȼ ɩɨɞɚɥɶɲɨɦɭ ɫɥɿɞ ɜɢɜɱɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ɩɥɚɬɮɨɪɦ C-Roads ɿ 
C-ITS. 
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ȾɈɋɅȱȾɀȿɇɇə ȼɉɅɂȼɍ ȼɍɅɂɑɇɈȲ ɋɌɈəɇɄɂ ɇȺ ɉɊɈɉɍɋɄɇɍ 
ɁȾȺɌɇȱɋɌɖ ȼɍɅɂɐɖ 

 
INVESTIGATION THE IMPACT OF STREET PARKING ON STREET CAPACITY 

 
Ƚɪɢɰɭɧь Ɉɥɟɝ, Ʉɭɞɢɦɚ ȼɥɚɞɢɫɥɚɜ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  

ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 

Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɧɟɚɛɢɹɤɨʀ ɚɤɬɭɚɥɶɧɨɫɬɿ ɜ ɦɿɫɬɚɯ ɍɤɪɚʀɧɢ ɧɚɛɭɥɚ ɩɪɨɛɥɟɦɚ ɜɭɥɢɱɧɨʀ 
ɫɬɨɹɧɤɢ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. ɉɚɪɤɭɜɚɧɧɹ ɚɜɬɨɦɨɛɿɥɿɜ ɧɚ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɿɣ ɦɟɪɟɠɿ 
ɦɿɫɬɚ є ɫɤɥɚɞɧɨɸ ɩɪɨɛɥɟɦɨɸ ɭ ɡɜ’ɹɡɤɭ ɡ ɬɢɦ, ɳɨ ɿɡ ɡɪɨɫɬɚɧɧɹɦ ɪɿɜɧɹ ɚɜɬɨɦɨɛɿɥɿɡɚɰɿʀ ɡɪɨɫɬɚє 
ɩɨɬɪɟɛɚ ɭ ɤɿɥɶɤɨɫɬɿ ɩɚɪɤɨɦɿɫɰɶ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɡɪɨɫɬɚє ɤɿɥɶɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɿɜ ɧɚ ɜɭɥɢɱɧɨ-
ɞɨɪɨɠɧɿɣ ɦɟɪɟɠɿ, ɳɨ ɭɧɟɦɨɠɥɢɜɥɸє ɡɛɿɥɶɲɟɧɧɹ ɦɿɫɰɶ ɞɥɹ ɩɚɪɤɭɜɚɧɧɹ, ɚ ɧɚɜɩɚɤɢ, є ɭɦɨɜɨɸ 
ɞɥɹ ʀɯ ɡɦɟɧɲɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɧɟɨɛɯɿɞɧɨ ɡɛɿɥɶɲɭɜɚɬɢ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɦɿɫɶɤɢɯ ɜɭɥɢɰɶ, ɱɨɝɨ 
ɜ ɭɦɨɜɚɯ ɿɫɧɭɸɱɨʀ ɡɚɛɭɞɨɜɢ ɦɨɠɧɚ ɞɨɫɹɝɬɢ ɥɢɲɟ ɨɪɝɚɧɿɡɚɰɿɣɧɢɦɢ ɦɟɬɨɞɚɦɢ [1]. 

ɍ ɬɟɨɪɿʀ ɬɚ ɩɪɚɤɬɢɰɿ ɜɿɞɨɦɨ ɛɚɝɚɬɨ ɩɿɞɯɨɞɿɜ ɳɨɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɩɚɪɤɭɜɚɧɧɹ, ɣɨɝɨ ɜɩɥɢɜɭ ɧɚ 
ɭɦɨɜɢ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ. Ɉɫɨɛɥɢɜɨ ɝɨɫɬɪɨɸ ɰɹ ɩɪɨɛɥɟɦɚ є ɜ ɡɨɧɚɯ ɩɟɪɟɯɪɟɫɬɶ: ɧɚ 
ɧɟɪɟɝɭɥɶɨɜɚɧɢɯ ɰɟ ɜɢɪɚɠɚєɬɶɫɹ ɱɟɪɟɡ ɨɛɦɟɠɟɧɧɹ ɡɨɧ ɜɢɞɢɦɨɫɬɿ; ɧɚ ɪɟɝɭɥɶɨɜɚɧɢɯ – ɡɦɟɧɲɟɧɧɹ 
ɩɨɬɨɤɿɜ ɧɚɫɢɱɟɧɧɹ [1 – 3]. Ɂɚɩɚɪɤɨɜɚɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɧɚ ɞɿɥɹɧɤɚɯ ɜɭɥɢɰɶ ɦɿɠ 
ɩɟɪɟɯɪɟɫɬɹɦɢ ɫɩɪɢɱɢɧɹɸɬɶ ɪɿɡɤɟ ɩɨɧɢɠɟɧɧɹ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɜɭɥɢɰɿ ɡɚ ɪɚɯɭɧɨɤ 
ɭɬɜɨɪɟɧɧɹ ɱɢɫɥɟɧɧɢɯ ɡɨɧ ɩɟɪɟɩɥɟɬɟɧɧɹ ɩɨɬɨɤɿɜ, ɤɨɥɢ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ, ɹɤɿ ɪɭɯɚɸɬɶɫɹ 
ɩɪɚɜɨɸ ɫɦɭɝɨɸ, ɭ ɡɜ’ɹɡɤɭ ɿɡ ɧɚɹɜɧɿɫɬɸ ɩɟɪɟɲɤɨɞɢ ɧɚ ɧɿɣ, ɡɦɭɲɟɧɿ ɦɚɧɟɜɪɭɜɚɬɢ [4]. Ɉɫɨɛɥɢɜɨʀ 
ɭɜɚɝɢ ɨɪɝɚɧɿɡɚɬɨɪɿɜ ɪɭɯɭ ɬɚɤɨɠ ɩɨɬɪɟɛɭɸɬɶ ɦɿɫɰɹ ɡɚʀɡɞɭ ɬɚ ɜɢʀɡɞɭ ɡ ɦɿɫɰɶ ɩɚɪɤɭɜɚɧɶ. ɏɨɱɚ 
ɛɚɝɚɬɨ ɰɢɯ ɚɫɩɟɤɬɿɜ ɿ ɨɛɭɦɨɜɥɟɧɨ ɭ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɚɯ, ɩɪɨɬɟ ɜɨɧɢ ɧɟ ɞɚɸɬɶ ɜɿɞɩɨɜɿɞɿ 
ɩɪɨ ɫɬɭɩɿɧɶ ɬɚɤɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ [5]. 

ȼɢɳɟɡɚɡɧɚɱɟɧɟ ɨɛɭɦɨɜɥɸє ɚɤɬɭɚɥɶɧɿɫɬɶ ɞɨɫɥɿɞɠɟɧɧɹ, ɳɨ ɫɩɪɹɦɨɜɚɧɟ ɧɚ ɪɨɡɪɨɛɤɭ ɣ 
ɬɟɨɪɟɬɢɱɧɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɧɨɜɢɯ, ɛɿɥɶɲ ɨɛ’єɤɬɢɜɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ 
ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɜ ɪɚɣɨɧɚɯ ɿɧɬɟɧɫɢɜɧɨɝɨ ɩɚɪɤɭɜɚɧɧɹ ɚɜɬɨɦɨɛɿɥɿɜ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɜɭɥɢɱɧɨʀ ɫɬɨɹɧɤɢ ɧɚ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɜɭɥɢɰɿ ɜɢɦɚɝɚє 
ɨɩɪɚɰɸɜɚɧɧɹ ɜɟɥɢɤɢɯ ɦɚɫɢɜɿɜ ɜɯɿɞɧɢɯ ɞɚɧɢɯ (ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɢɛɭɬɬɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, 
ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ, ɱɚɫɭ ɩɟɪɟɛɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɧɚ ɫɬɨɹɧɰɿ ɬɨɳɨ) [1].  

Ɂ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɡɚɬɪɢɦɤɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɡɚɥɟɠɧɨ ɜɿɞ ɫɩɨɫɨɛɿɜ ɩɨɫɬɚɧɨɜɤɢ 
ɚɜɬɨɦɨɛɿɥɿɜ ɛɿɥɹ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɛɭɥɨ ɨɛɪɚɧɨ ɞɿɥɹɧɤɢ ɜ ɰɟɧɬɪɚɥɶɧɿ ɱɚɫɬɢɧɿ ɦɿɫɬɚ Ʌɶɜɨɜɚ ɿɡ 
ɧɚɣɛɿɥɶɲ ɧɚɫɢɱɟɧɢɦ ɬɪɚɧɫɩɨɪɬɧɢɦ ɪɭɯɨɦ.  

ɉɟɪɲɚ ɞɨɫɥɿɞɠɭɜɚɧɚ ɞɿɥɹɧɤɚ – ɜɭɥɢɰɹ Ʉɨɜɠɭɧɚ, ɪɨɡɦɿɳɟɧɚ ɜ Ƚɚɥɢɰɶɤɨɦɭ ɪɚɣɨɧɿ Ʌɶɜɨɜɚ, 
ɨɛ’єɞɧɭє ɜɭɥɢɰɸ ȼɨɪɨɧɨɝɨ ɬɚ ɜɭɥɢɰɸ Ⱦɭɞɚєɜɚ. ɋɩɨɫɿɛ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɿɥɿɜ – ɩɚɪɚɥɟɥɶɧɨ 
ɞɨ ɬɪɨɬɭɚɪɭ. ɉɥɚɧɭɜɚɥɶɧɿ ɫɢɬɭɚɰɿɹ: ɲɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ – 7,0 ɦ; ɤɿɥɶɤɿɫɬɶ ɫɦɭɝ ɪɭɯɭ – 1; 
ɩɨɤɪɢɬɬɹ – ɛɪɭɤɿɜɤɚ; ɩɨɜɡɞɨɜɠɧɿɣ ɭɯɢɥ ɫɬɚɧɨɜɢɬɶ 5‰. ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ: ɥɟɝɤɨɜɿ ɚɜɬɨɦɨɛɿɥɿ – 854 ɚɜɬ/ɝɨɞ (93%); ɜɚɧɬɚɠɧɿ – 62 ɚɜɬ/ɝɨɞ (7%).  

ɇɚɫɬɭɩɧɚ ɞɨɫɥɿɞɠɭɜɚɧɚ ɞɿɥɹɧɤɚ – ɜɭɥɢɰɹ ɒɩɢɬɚɥɶɧɚ, ɪɨɡɦɿɳɟɧɚ ɭ Ƚɚɥɢɰɶɤɨɦɭ ɪɚɣɨɧɿ 
Ʌɶɜɨɜɚ, ɨɛ’єɞɧɭє ɜɭɥɢɰɸ Ƚɨɪɨɞɨɰɶɤɚ ɬɚ ɜɭɥɢɰɸ ɒɨɥɨɦ-Ⱥɥɟɣɯɟɦɚ. ɋɩɨɫɿɛ ɩɨɫɬɚɧɨɜɤɢ 
ɚɜɬɨɦɨɛɿɥɿɜ – ɩɿɞ ɤɭɬɨɦ 300 ɞɨ ɬɪɨɬɭɚɪɭ ɬɚ ɩɿɞ ɤɭɬɨɦ 900 ɞɨ ɬɪɨɬɭɚɪɭ. ɉɥɚɧɭɜɚɥɶɧɿ ɫɢɬɭɚɰɿɹ: 
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ɲɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ – 16,0 ɦ; ɤɿɥɶɤɿɫɬɶ ɫɦɭɝ ɪɭɯɭ – 3; ɩɨɤɪɢɬɬɹ – ɛɪɭɤɿɜɤɚ; ɩɨɜɡɞɨɜɠɧɿɣ 
ɭɯɢɥ ɫɬɚɧɨɜɢɬɶ 5‰. ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ: ɥɟɝɤɨɜɿ ɚɜɬɨɦɨɛɿɥɿ 
– 1324 ɚɜɬ/ɝɨɞ (88%); ɜɚɧɬɚɠɧɿ – 124 ɚɜɬ/ɝɨɞ (8%); ɚɜɬɨɛɭɫɢ – 59 ɚɜɬ/ɝɨɞ (4%). 

ɇɚ ɜɭɥɢɰɹ Ʉɨɩɟɪɧɢɤɚ ɫɩɪɨɟɤɬɨɜɚɧɨ ɫɩɨɫɿɛ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɿɥɿɜ – ɩɿɞ ɤɭɬɨɦ 450 ɞɨ 
ɬɪɨɬɭɚɪɭ. ȼɭɥɢɰɹ Ʉɨɩɟɪɧɢɤɚ ɡɧɚɯɨɞɢɬɶɫɹ ɭ Ƚɚɥɢɰɶɤɨɦɭ ɪɚɣɨɧɿ ɦɿɫɬɚ, ɨɛ’єɞɧɭє ɜɭɥɢɰɸ 
ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ ɬɚ ɩɪɨɫɩɟɤɬ ɋɜɨɛɨɞɢ. ɉɥɚɧɭɜɚɥɶɧɿ ɫɢɬɭɚɰɿɹ: ɲɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ – 10,0 
ɦ; ɤɿɥɶɤɿɫɬɶ ɫɦɭɝ ɪɭɯɭ – 2; ɩɨɤɪɢɬɬɹ – ɛɪɭɤɿɜɤɚ; ɩɨɜɡɞɨɜɠɧɿɣ ɭɯɢɥ ɫɬɚɧɨɜɢɬɶ 25‰. 
ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ Ɍɉ: ɥɟɝɤɨɜɿ ɚɜɬɨɦɨɛɿɥɿ – 1129 ɚɜɬ/ɝɨɞ (84%); ɜɚɧɬɚɠɧɿ – 
169 ɚɜɬ/ɝɨɞ (13%); ɚɜɬɨɛɭɫɢ – 37 ɚɜɬ/ɝɨɞ (3%). 

Ɉɫɬɚɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɢɣ ɫɩɨɫɿɛ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɿɥɿɜ ɩɿɞ ɤɭɬɨɦ 600 ɞɨ ɬɪɨɬɭɚɪɭ – 
ɩɪɨɫɩɟɤɬ ɒɟɜɱɟɧɤɚ. ɉɪɨɫɩɟɤɬ ɒɟɜɱɟɧɤɚ ɨɞɧɢɧ ɡ ɰɟɧɬɪɚɥɶɧɢɯ ɜɭɥɢɰɶ Ʌɶɜɨɜɚ, ɨɛ’єɞɧɭє 
ɜɭɥɢɰɸ ɋɚɤɫɚɝɚɧɫɶɤɨɝɨ ɬɚ ɩɥɨɳɭ Ɇɿɰɤɟɜɢɱɚ. Ⱥɞɦɿɧɿɫɬɪɚɬɢɜɧɨ ɩɨɜɧɿɫɬɸ ɧɚɥɟɠɢɬɶ ɞɨ 
Ƚɚɥɢɰɶɤɨɝɨ ɪɚɣɨɧɭ ɦɿɫɬɚ. ɉɥɚɧɭɜɚɥɶɧɿ ɫɢɬɭɚɰɿɹ: ɲɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ – 9,0 ɦ; ɤɿɥɶɤɿɫɬɶ 
ɫɦɭɝ ɪɭɯɭ – 2; ɩɨɤɪɢɬɬɹ – ɛɪɭɤɿɜɤɚ; ɩɨɜɡɞɨɜɠɧɿɣ ɭɯɢɥ ɫɬɚɧɨɜɢɬɶ 10‰. ɋɟɪɟɞɧɶɨɡɜɚɠɟɧɚ 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ: ɥɟɝɤɨɜɿ ɚɜɬɨɦɨɛɿɥɿ – 1284 ɚɜɬ/ɝɨɞ (94%); ɜɚɧɬɚɠɧɿ – 
57 ɚɜɬ/ɝɨɞ (4%); ɚɜɬɨɛɭɫɢ – 22 ɚɜɬ/ɝɨɞ (2%). 

Ⱦɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɩɥɢɜɭ ɜɭɥɢɱɧɨʀ ɫɬɨɹɧɤɢ ɧɚ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɜɭɥɢɰɿ 
ɫɬɜɨɪɸєɦɨ ɦɨɞɟɥɶ ɞɿɥɹɧɨɤ ɭ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɦɭ ɩɪɨɝɪɚɦɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ PTV VISSIM: 

1) ɡɚɜɚɧɬɚɠɭєɦɨ ɬɚ ɜɿɞɤɚɥɿɛɪɨɜɭєɦɨ ɮɪɚɝɦɟɧɬ ɫɭɩɭɬɧɢɤɨɜɨʀ ɤɚɪɬɢ ɩɟɪɟɯɪɟɫɬɹ 
(ɜɭɥ. Ʉɨɜɠɭɧɚ, ɜɭɥ. ɒɩɢɬɚɥɶɧɚ, ɜɭɥ. Ʉɨɩɟɪɧɢɤɚ, ɩɪ. ɒɟɜɱɟɧɤɚ); 

2) ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɟɠɢɦɭ «Ɉɬɪɟɡɤɢ/ɋɨɟɞɢɧɟɧɢɹ» ɛɭɞɭєɦɨ ɩɨ ɤɚɪɬɿ ɜɭɥɢɰɿ; 
3) ɡɚ ɞɨɩɨɦɨɝɨɸ ɡ’єɞɧɭɜɚɥɶɧɢɯ ɜɿɞɪɿɡɤɿɜ ɡ’єɞɧɭєɦɨ ɩɨɛɭɞɨɜɚɧɿ ɜɭɥɢɰɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

ɞɨɡɜɨɥɟɧɢɯ ɧɚɩɪɹɦɤɿɜ ɪɭɯɭ; 
4) ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɬɜɨɪɸєɦɨ ɬɚ ɡɚɞɚєɦɨ ɜɯɿɞɧɢɣ ɩɨɬɿɤ 

(Ɍɪɚɧɫɩɨɪɬɧɢɣ ɪɭɯ – ɋɤɥɚɞ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ – ɇɨɜɢɣ – ɇɨɜɢɣ). ȼɢɛɢɪɚєɦɨ ɬɢɩ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɿ ɜɤɚɡɭєɦɨ ɣɨɝɨ ɱɚɫɬɤɭ.  

5) ɡɚɞɚєɦɨ ɪɨɡɩɨɞɿɥɢ ɬɪɢɜɚɥɨɫɬɿ ɫɬɨɹɧɤɢ, (ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ – ɧɨɪɦɚɥɶɧɢɣ, 
ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ – 10% ɜɿɞ ɫɟɪɟɞɧɶɨɝɨ ɡɧɚɱɟɧɧɹ). 

6) ɡɚɞɚєɦɨ ɨɛɦɟɠɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɧɚ ɜɿɞɩɨɜɿɞɧɢɯ ɡ’єɞɧɭɜɚɥɶɧɢɯ ɜɿɞɪɿɡɤɚɯ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɦɚɧɞɢ – Ɋɟɠɢɦ «Ɂɨɧɢ ɦɚɥɨɫɤɨɪɨɫɧɨɝɨ ɞɜɢɠɟɧɢɹ» 

7) ɫɬɜɨɪɸєɦɨ ɦɚɪɲɪɭɬɢ ɡɚʀɡɞɭ ɧɚ ɫɬɨɹɧɤɭ, ɹɤɿ ɱɢɧɧɿ ɥɢɲɟ ɞɥɹ ɥɟɝɤɨɜɢɯ ɚɜɬɨɦɨɛɿɥɿɜ, 
ɡɚɞɚєɦɨ ɬɪɢɜɚɥɿɫɬɶ ɩɟɪɟɛɭɜɚɧɧɹ ɧɚ ɫɬɨɹɧɰɿ ɬɚ ɱɚɫɬɤɭ ɚɜɬɨɦɨɛɿɥɿɜ, ɳɨ ɡɚʀɠɞɠɚɬɢɦɭɬɶ ɧɚ 
ɫɬɨɹɧɤɭ. 

8) ɜɫɬɚɧɨɜɥɸєɦɨ ɞɿɥɹɧɤɢ ɿ ɩɭɧɤɬɢ ɜɢɦɿɪɸɜɚɧɧɹ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɩɨɬɨɤɿɜ ɬɚ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɞɿɥɹɧɨɤ (ɪɟɠɢɦ «ɋɱɟɬɱɢɤ 
ɡɚɬɨɪɚ»).  

9) ɡɚɞɚєɦɨ ɬɪɢɜɚɥɿɫɬɶ ɿɦɿɬɚɰɿʀ ɪɨɛɨɬɢ ɩɟɪɟɯɪɟɫɬɹ (ȱɦɿɬɚɰɿɹ – ɉɚɪɚɦɟɬɪɢ). Ɂɚɞɚєɦɨ 
ɬɪɢɜɚɥɿɫɬɶ ɿɦɿɬɚɰɿʀ 3600ɫ. 

Ɉɫɧɨɜɧɢɦ ɩɢɬɚɧɧɹ ɦɨɞɟɥɸɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɭ ɦɿɫɬɚɯ є ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ 
ɩɚɪɤɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɧɚ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɞɿɥɹɧɨɤ. 
ɉɪɨɜɟɞɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɡɚɬɪɢɦɤɢ, ɚ ɬɚɤɨɠ ɞɨɜɠɢɧɢ ɱɟɪɝ ɡɚ 
ɿɫɧɭɸɱɢɯ ɭɦɨɜ ɬɚ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɩɚɪɤɭɜɚɧɧɹ ɩɪɢ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɿɥɹ. ɇɚ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɨɛ’єɤɬɚɯ ɩɨɫɬɚɧɨɜɤɚ ɚɜɬɨɦɨɛɿɥɹ ɛɿɥɹ ɬɪɨɬɭɚɪɭ ɜɿɞɛɭɜɚєɬɶɫɹ: ɩɚɪɚɥɟɥɶɧɨ ɞɨ 
ɬɪɨɬɭɚɪɭ; ɩɿɞ ɤɭɬɨɦ 300 ɞɨ ɬɪɨɬɭɚɪɭ; ɩɿɞ ɤɭɬɨɦ 450 ɞɨ ɬɪɨɬɭɚɪɭ; ɩɿɞ ɤɭɬɨɦ 600 ɞɨ ɬɪɨɬɭɚɪɭ; ɩɿɞ 
ɤɭɬɨɦ 900 ɞɨ ɬɪɨɬɭɚɪɭ. Ⱦɥɹ ɩɨɪɿɜɧɹɧɧɹ ɿɫɧɭɸɱɢɯ ɭɦɨɜ ɪɭɯɭ (ɧɚɹɜɧɟ ɩɚɪɤɭɜɚɧɧɹ), ɚ ɬɚɤɨɠ ɡɚ 
ɣɨɝɨ ɜɿɞɫɭɬɧɨɫɬɿ ɜɧɟɫɟɦɨ ɡɦɿɧɿ ɭ ɩɨɛɭɞɨɜɚɧɨ ɿɦɿɬɚɰɿɣɧɭ ɦɨɞɟɥɶ, ɲɥɹɯɨɦ ɡɿɦɧɢ ɲɢɪɢɧɢ 
ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ (ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɫɦɭɝ ɪɭɯɭ). Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚɜɟɞɟɧɨ ɜ ɭ 
ɬɚɛɥɢɰɿ 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 2 

ǺȘȈȕșȗȖȘȚȕȭ șȐșȚȍȔȐ 

90 

 
Ɍɚɛɥɢɰɹ 1 

Ɋɟɡɭɥɶɬɚɬɢ ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɡɚɬɪɢɦɤɢ ɬɚ ɞɨɜɠɢɧɢ ɱɟɪɝɢ ɡɚ ɧɚɹɜɧɨɫɬɿ ɬɚ ɜɿɞɫɭɬɧɨɫɬɿ 
ɩɚɪɤɭɜɚɧɧɹ 

ɋɩɨɫɨɛɿɜ 
ɩɨɫɬɚɧɨɜɤɢ 
ɚɜɬɨɦɨɛɿɥɿɜ 

ɛɿɥɹ ɬɪɨɬɭɚɪɭ 

ɋɟɪɟɞɧɹ 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ 
ɡɚ ɝɨɞɢɧɭ, ɚɜɬ/ɝɨɞ 

ɋɟɪɟɞɧɹ ɬɪɚɧɫɩɨɪɬɧɚ 
ɡɚɬɪɢɦɤɚ, ɫ/ɚɜɬ. 

ɋɟɪɟɞɧɹ ɞɨɜɠɢɧɚ 
ɱɟɪɝɢ, ɦ 

Ɇɚɤɫɢɦɚɥɶɧɚ 
ɞɨɜɠɢɧɚ ɱɟɪɝɢ, ɦ 

ɿɫɧɭɸɱɿ 
ɭɦɨɜɢ 
ɪɭɯɭ 

ɡɚ 
ɜɿɞɫɭɬɧɨɫɬɿ 
ɩɚɪɤɭɜɚɧɧɹ 

ɿɫɧɭɸɱɿ 
ɭɦɨɜɢ 
ɪɭɯɭ 

ɡɚ 
ɜɿɞɫɭɬɧɨɫɬɿ 
ɩɚɪɤɭɜɚɧɧɹ 

ɿɫɧɭɸɱɿ 
ɭɦɨɜɢ 
ɪɭɯɭ 

ɡɚ 
ɜɿɞɫɭɬɧɨɫɬɿ 
ɩɚɪɤɭɜɚɧɧɹ 

ɉɚɪɚɥɟɥɶɧɨ ɞɨ 
ɬɪɨɬɭɚɪɭ 

916 12,56 11,73 25,63 17,15 185,64 124,24 

ɉɿɞ ɤɭɬɨɦ 300 
ɞɨ ɬɪɨɬɭɚɪɭ 

1507 12,78 10,23 31,26 21,39 197,17 119,22 

ɉɿɞ ɤɭɬɨɦ 450 
ɞɨ ɬɪɨɬɭɚɪɭ 

1335 13,77 10,06 30,55 21,08 226,35 95,65 

ɉɿɞ ɤɭɬɨɦ 600 
ɞɨ ɬɪɨɬɭɚɪɭ 

1363 18,22 7,55 38,17 18,91 266,33 93,67 

ɉɿɞ ɤɭɬɨɦ 900 
ɞɨ ɬɪɨɬɭɚɪɭ 

1507 19,26 7,03 42,11 17,38 270,18 71,63 

 
əɤɳɨ ɩɨɪɿɜɧɸɜɚɬɢ ɫɟɪɟɞɧɸ ɬɪɚɧɫɩɨɪɬɧɭ ɡɚɬɪɢɦɤɭ ɩɪɢ ɿɫɧɭɸɱɢɯ ɭɦɨɜɚɯ ɪɭɯɭ ɬɚ ɡɚ 

ɜɿɞɫɭɬɧɨɫɬɿ ɩɚɪɤɭɜɚɧɧɹ, ɬɨ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɩɪɢ ɩɚɪɚɥɟɥɶɧɨɦɭ ɫɩɨɫɨɛɿ ɩɨɫɬɚɧɨɜɤɢ 
ɚɜɬɨɦɨɛɿɥɿɜ ɞɨ ɬɪɨɬɭɚɪɭ ɬɪɚɧɫɩɨɪɬɧɚ ɡɚɬɪɢɦɤɚ ɡɦɟɧɲɭєɬɶɫɹ ɧɚ 7%; ɩɿɞ ɤɭɬɨɦ 300 ɞɨ ɬɪɨɬɭɚɪɭ 
– ɧɚ 20%; ɩɿɞ ɤɭɬɨɦ 450 ɞɨ ɬɪɨɬɭɚɪɭ – ɧɚ 27%; ɩɿɞ ɤɭɬɨɦ 600 ɞɨ ɬɪɨɬɭɚɪɭ – ɧɚ 59%; ɩɿɞ ɤɭɬɨɦ 
900 ɞɨ ɬɪɨɬɭɚɪɭ – ɧɚ 63%. 

əɤɳɨ ɫɩɿɜɫɬɚɜɥɹɸɱɢ ɫɟɪɟɞɧɸ ɬɚ ɦɚɤɫɢɦɚɥɶɧɭ ɞɨɜɠɢɧɭ ɱɟɪɝ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɹɦɨɥɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɞɨɜɠɢɧɢ ɱɟɪɝɢ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ 
ɩɚɪɤɭɜɚɧɧɹ. ɇɚɣɛɿɥɶɲɟ ɩɨɧɢɠɟɧɧɹ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɪɢ ɩɚɪɤɭɜɚɧɧɿ ɞɨ ɬɪɨɬɭɚɪɭ ɩɿɞ ɤɭɬɨɦ 900 
ɬɚ ɫɬɚɧɨɜɢɬɶ: ɫɟɪɟɞɧɹ ɞɨɜɠɢɧɚ ɱɟɪɝɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 17,28 ɦ, ɦɚɤɫɢɦɚɥɶɧɚ – 71,63 ɦ. 

Ɉɬɠɟ, ɩɿɞ ɱɚɫ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɞɨɰɿɥɶɧɨɫɬɿ (ɚɛɨ ɡɚɛɨɪɨɧɢ) ɜɭɥɢɱɧɨʀ ɫɬɨɹɧɤɢ, 
ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɟ ɬɿɥɶɤɢ ɬɪɚɧɫɩɨɪɬɭ ɡɚɬɪɢɦɤɭ, ɚɥɟ ɿ ɫɟɪɟɞɧɸ ɲɜɢɞɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɨɬɨɤɭ ɬɚ ɲɢɪɢɧɭ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ, ɹɤɭ ɧɟɨɛɯɿɞɧɨ ɜɢɞɿɥɢɬɢ ɞɥɹ ɛɟɡɩɟɱɧɨɝɨ ɡɚʀɡɞɭ ɧɚ 
ɞɨɡɜɨɥɟɧɭ ɩɚɪɤɨɜɤɭ. 

Ɍɨɦɭ ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɦɿɳɟɧɧɹ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɫɬɨɹɧɤɢ ɧɚ ɜɭɥɢɰɿ ɡɚɥɟɠɢɬɶ ɜɿɞ ʀʀ ɲɢɪɢɧɢ 
ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ. ɉɪɢ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɨ 1000 ɚɜɬ/ɝɨɞ. ɲɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɦɚє ɛɭɬɢ 
ɛɿɥɶɲɟ 6 ɦ. ɒɢɪɢɧɚ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ 6 – 9 ɦ ɞɨɩɭɫɤɚє ɨɞɧɨɪɹɞɧɢɣ ɪɭɯ ɡɿ ɲɜɢɞɤɿɫɬɸ 25 – 
30 ɤɦ/ɝɨɞ. ɉɪɢ ɲɢɪɢɧɿ ɩɨɧɚɞ 9 ɦ ɦɨɠɥɢɜɢɣ ɪɭɯ ɭ ɞɜɚ ɪɹɞɢ. ɋɬɨɹɧɤɢ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨ 
ɜɥɚɲɬɨɜɭɜɚɬɢ ɧɚ ɦɿɫɰɟɜɢɯ ɜɭɥɢɰɹɯ ɿ ɩɿɞ’ʀɡɞɚɯ ɞɨ ɦɚɝɿɫɬɪɚɥɶɧɢɯ ɜɭɥɢɰɶ. ɇɚ ɩɪɨʀɡɧɿɣ ɱɚɫɬɢɧɿ 
ɦɚɝɿɫɬɪɚɥɶɧɢɯ ɜɭɥɢɰɶ ɬɚɤɿ ɫɬɨɹɧɤɢ ɡɧɢɠɭɸɬɶ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɿ ɡɧɚɱɧɨ ɩɿɞɜɢɳɭɸɬɶ 
ɧɟɛɟɡɩɟɤɭ ɪɭɯɭ. 
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ɆȿɌɈȾɂ ɆɈȾȿɅɘȼȺɇɇə ɊɈɁȼɂɌɄɍ ɌɊȺɇɋɉɈɊɌɇɈȲ ɋɂɋɌȿɆɂ  
 
METHODS OF MODELING OF THE DEVELOPMENT OF THE TRANSPORT SYSTEM 

 
Ⱦɨɪɨɳɭɤ ȼɿɤɬɨɪɿɹ, ɉɨɥɿɳɭɤ Ⱥɥɿɧɚ, Ɂɚɯɨɠɚ Ɉɤɫɚɧɚ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɋɬɪɿɦɤɢɣ ɪɨɡɜɢɬɨɤ ɜɧɭɬɪɿɲɧɶɨɝɨ ɪɢɧɤɭ ɍɤɪɚʀɧɢ ɜɢɦɚɝɚє ɟɮɟɤɬɢɜɧɨʀ ɬɚ ɟɤɨɧɨɦɿɱɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. ɉɪɢ ɰɶɨɦɭ ɪɨɡɭɦɿєɬɶɫɹ ɧɟ ɥɢɲɟ ɫɭɱɚɫɧɚ ɬɪɚɧɫɩɨɪɬɧɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ ɡ 
ɜɢɫɨɤɨɸ ɩɪɨɩɭɫɤɧɨɸ ɣ ɩɟɪɟɜɿɡɧɨɸ ɡɞɚɬɧɿɫɬɸ ɬɚ ɫɭɱɚɫɧɢɣ ɧɚɞɿɣɧɢɣ ɪɭɯɨɦɢɣ ɫɤɥɚɞ, ɳɨ 
ɜɿɞɩɨɜɿɞɚє ɦɿɠɧɚɪɨɞɧɢɦ ɫɬɚɧɞɚɪɬɚɦ, ɚɥɟ ɣ ɧɨɜɿ, ɛɿɥɶɲ ɞɨɫɤɨɧɚɥɿ ɦɟɬɨɞɢ ɨɰɿɧɤɢ ɟɤɨɧɨɦɿɱɧɨʀ 
ɬɚ ɬɟɯɧɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɍɤɪɚʀɧɢ [1]. 

ȼ ɩɪɚɤɬɢɰɿ ɩɥɚɧɭɜɚɧɧɹ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɩɨɲɢɪɟɧɿ ɧɨɪɦɚɬɢɜɧɿ, ɫɬɚɬɢɫɬɢɤɨ-
ɟɤɫɬɪɚɩɨɥɹɰɿɣɧɿ, ɫɢɫɬɟɦɧɨ-ɫɬɪɭɤɬɭɪɧɿ, ɚɫɨɰɿɚɬɢɜɧɿ ɬɚ ɦɟɬɨɞɢ ɟɤɨɧɨɦɿɤɨ-ɦɚɬɟɦɚɬɢɱɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ. ɉɢɬɚɧɧɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɡɚɣɦɚɜɫɹ ɪɹɞ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɡɚɪɭɛɿɠɧɢɯ 
ɚɜɬɨɪɿɜ [2]. 

Ɇɟɬɨɞ ɩɨɫɥɿɞɨɜɧɨɝɨ ɚɧɚɥɿɡɭ ɜɚɪɿɚɧɬɿɜ ɉȺȼ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ 
ɨɩɬɢɦɿɡɚɰɿʀ ɬɟɯɧɿɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ, ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ 
ɞɥɹ ɪɿɲɟɧɧɹ ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɛɚɝɚɬɨɜɚɪɿɚɧɬɧɢɯ ɡɚɞɚɱ ɡ ɦɟɬɨɸ ɚɧɚɥɿɡɭ ɜɩɥɢɜɭ ɛɚɝɚɬɶɨɯ ɮɚɤɬɨɪɿɜ 
ɧɚ ɜɢɛɿɪ ɨɩɬɢɦɚɥɶɧɨʀ ɬɪɚєɤɬɨɪɿʀ ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɫɬɟɦɢ. ɐɟ ɞɨɡɜɨɥɹє ɧɚɩɪɢɤɥɚɞ ɩɪɨɜɟɫɬɢ ɚɧɚɥɿɡ 
ɱɭɬɥɢɜɨɫɬɿ ɤɪɢɬɟɪɿɸ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧɶ [3]. 

Ʉɨɝɧɿɬɢɜɧɢɣ ɝɪɚɮ є ɫɩɪɨɳɟɧɨɸ ɫɭɛ’єɤɬɢɜɧɨɸ ɦɨɞɟɥɥɸ ɨɪɝɚɧɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɿ ɫɥɭɠɢɬɶ 
ɦɚɬɟɪɿɚɥɨɦ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ – ɤɨɝɧɿɬɢɜɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ, ɦɟɬɚ ɹɤɨɝɨ ɩɨɥɹɝɚє ɭ 
ɝɟɧɟɪɚɰɿʀ ɣ ɩɟɪɟɜɿɪɰɿ ɝɿɩɨɬɟɡ ɩɪɨ ɮɭɧɤɰɿɨɧɚɥɶɧɭ ɫɬɪɭɤɬɭɪɭ ɫɢɬɭɚɰɿʀ, ɳɨ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ, ɞɨ 
ɨɬɪɢɦɚɧɧɹ ɫɬɪɭɤɬɭɪɢ, ɡɞɚɬɧɨʀ ɡ’ɹɫɭɜɚɬɢ ɩɨɜɟɞɿɧɤɭ ɫɢɬɭɚɰɿʀ ɱɟɪɟɡ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɿ ɩɨɹɫɧɟɧɧɹ 
ɹɤɿɫɧɢɯ ɩɪɨɝɧɨɡɿɜ ʀʀ ɪɨɡɜɢɬɤɭ (ɪɿɲɟɧɧɹ ɩɪɹɦɨʀ ɡɚɞɚɱɿ «ɓɨ ɛɭɞɟ, ɹɤɳɨ?»), ɨɬɪɢɦɚɧɧɹ ɩɨɪɚɞ ɿ 
ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɭɩɪɚɜɥɿɧɧɹ ɫɢɬɭɚɰɿєɸ (ɪɿɲɟɧɧɹ ɡɜɨɪɨɬɧɨʀ ɡɚɞɚɱɿ «ɓɨ ɩɨɬɪɿɛɧɨ, ɳɨɛ?»)[4]. 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɭ ɞɨɫɥɿɞɠɟɧɧɹɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɫɬɚɥɢ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɦɿɠɞɢɫɰɢɩɥɿɧɚɪɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɿɞɟʀ, ɦɟɬɨɞɢ ɣ ɚɥɝɨɪɢɬɦɢ ɧɟɥɿɧɿɣɧɨʀ ɞɢɧɚɦɿɤɢ [5]. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ є ɧɟɜɿɞ’єɦɧɨɸ ɫɤɥɚɞɨɜɨɸ ʀʀ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ 
ɪɨɡɜɢɬɤɭ. Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɧɟɨɛɯɿɞɧɨ ɤɨɦɩɥɟɤɫɧɢɣ ɩɿɞɯɿɞ ɩɪɢ ɜɢɛɨɪɿ 
ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɦɨɞɟɥɟɣ, ɨɫɤɿɥɶɤɢ ɪɨɡɜɢɬɨɤ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɡɚɥɟɠɢɬɶ ɜɿɞ ɛɚɝɚɬɶɨɯ 
ɱɢɧɧɢɤɿɜ. 
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ɉȱȾȼɂɓȿɇɇə Ɋȱȼɇə ɎɍɇɄɐȱɈɇɍȼȺɇɇə ɌɊȺɇɋɉɈɊɌɇɈȲ 
ȱɇɎɊȺɋɌɊɍɄɌɍɊɂ ɆȱɋɌȺ 

 
THE CITY TRANSPORT INFRASTRUCTURE`S 

 OPERATION LEVEL ESTIMATION 
 

Ⱦɭɛɨɜɚ ɋɜɿɬɥɚɧɚ, ȼɚɫɢɥьєɜɚ Ƚɚɧɧɚ 
 

Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, 
ɉɪɨɫɩɟɤɬ ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ, 31, ɦ. Ʉɢʀɜ, 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.  

 

ɋɭɱɚɫɧɟ ɦɿɫɬɨ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ, ɹɤ ɿєɪɚɪɯɿɱɧɨ ɫɤɥɚɞɧɢɣ ɨɪɝɚɧɿɡɦ, ɹɤɢɣ є ɧɚɣɛɿɥɶɲɟ  
ɩɪɢɣɧɹɬɧɨɸ ɞɥɹ ɥɸɞɢɧɢ ɮɨɪɦɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɨɪɦ ɣɨɝɨ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ: ɠɢɬɥɚ, ɪɨɛɨɬɢ, 
ɜɿɞɩɨɱɢɧɤɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɰɶɨɝɨ ɬɟɪɢɬɨɪɿɹ ɦɿɫɬɚ - ɰɟ ɩɨєɞɧɚɧɧɹ ɿєɪɚɪɯɿɱɧɨ ɩɨɛɭɞɨɜɚɧɢɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɨɧ, ɬɟɪɢɬɨɪɿɣ ɬɚ ɨɛ’єɤɬɿɜ, ɳɨ ɨɛ’єɞɧɚɧɿ ɭ єɞɢɧɭ ɫɢɫɬɟɦɭ ɬɪɚɧɫɩɨɪɬɧɨɸ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɨɸ ɦɿɫɬɚ (Ɍȱ). Ɍȱ, ɹɤ ɨɫɧɨɜɭ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɦɿɫɬɚ, ɧɟɨɛɯɿɞɧɨ ɩɪɟɞɫɬɚɜɢɬɢ ɭ ɜɢɝɥɹɞɿ 
ɬɪɢєɞɢɧɨʀ ɫɢɫɬɟɦɢ (ɪɢɫ.1), ɳɨ ɨɛ’єɞɧɭє ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɸ ɦɟɪɟɠɭ (ȼȾɆ), ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ 
(ɌɁ) ɬɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɿɲɨɯɿɞɧɢɣ ɫɟɪɜɿɫ ɡ єɞɢɧɨɸ ɦɟɬɨɸ – ɡɚɛɟɡɩɟɱɢɬɢ ɩɟɪɟɦɿɳɟɧɧɹ ɩɿɲɨɯɨɞɿɜ ɬɚ 
ɩɚɫɚɠɢɪɿɜ (ɉɉ) ɧ ɬɟɪɢɬɨɪɿʀ ɦɿɫɬɚ ɿɡ ɧɨɪɦɚɬɢɜɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɱɚɫɭ ɜ ɭɦɨɜɚɯ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ 
ɤɨɦɮɨɪɬɭ ɬɚ ɛɟɡɩɟɤɢ.  Ʉɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ є ɨɫɧɨɜɨɸ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ. Ʉɨɠɧɚ ɡ 
ɩɿɞɫɢɫɬɟɦ ɦɚє ɩɨɤɚɡɧɢɤ, ɳɨ ɨɩɢɫɭє ʀɯ ɫɩɿɥɶɧɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ. Ⱦɥɹ  ȼȾɆ ɬɚɤɢɦ ɩɨɤɚɡɧɢɤɨɦ є 
ɩɪɨɩɭɫɤɧɚ ɡɞɚɬɧɿɫɬɶ (N), ɞɥɹ ɌɁ – ɦɿɫɬɤɿɫɬɶ (Ω) ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɞɥɹ ɉɉ – ɜɟɥɢɱɢɧɚ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ (P). Ɇɿɠ ɩɨɤɚɡɧɢɤɚɦɢ ɜɢɧɢɤɚє ɩɨɫɥɿɞɨɜɧɢɣ ɡɜ`ɹɡɨɤ, ɤɨɥɢ ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ ɩɪɢ 
ɡɚɜɚɧɬɚɠɟɧɧɿ ɭ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɦɚє ɜɿɞɩɨɜɿɞɚɬɢ ɦɿɫɬɤɨɫɬɿ P<Ω, ɬɚ ɤɿɥɶɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ (U) ɧɚ ȼȾɆ, ɳɨ ɦɿɫɬɹɬɶ ɩɚɫɚɠɢɪɿɜ, ɦɚє ɜɿɞɩɨɜɿɞɚɬɢ ʀʀ ɩɪɨɩɭɫɤɧɿɣ ɡɞɚɬɧɨɫɬɿ U<N. 
ȼɿɞɩɨɜɿɞɧɿɫɬɶ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɫɢɫɬɟɦɨɸ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɿɲɨɯɿɞɧɨɝɨ ɫɟɪɜɿɫɭ (Ɍɉɋ), ɹɤɚ ɦɚє ɮɭɧɤɰɿɸ 
ɭɩɪɚɜɥɿɧɧɹ ɬɚ ɤɨɨɪɞɢɧɚɰɿʀ ɫɤɥɚɞɨɜɢɯ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɢɫɬɟɦɢ 
ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɪɿɲɭєɬɶɫɹ ɡɚɞɚɱɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ ɭ 
ɩɟɪɟɜɟɡɟɧɧɹɯ. ȼ ɪɟɚɥɶɧɨɫɬɿ ɩɪɢ ɜɿɞɫɭɬɧɨɫɬɿ  ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ Ɍȱ ɰɟɣ ɜɡɚєɦɨɡɜ’ɹɡɨɤ 
ɩɨɪɭɲɟɧɢɣ. 

Ƚɨɥɨɜɧɢɦɢ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɡɚɫɨɛɚɦɢ, ɳɨ ɩɟɪɟɜɨɡɹɬɶ ɩɚɫɚɠɢɪɿɜ ɜ ɦɿɫɬɚɯ, є ɡɚɝɚɥɶɧɨɦɿɫɶɤɢɣ 
ɩɚɫɚɠɢɪɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬ (ɁɆɉɌ) ɬɚ ɥɟɝɤɨɜɢɣ ɚɜɬɨɦɨɛɿɥɶ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ 
ɤɨɦɮɨɪɬɭ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɨɫɬɚɧɧɿɣ,  ɁɆɉɌ ɩɨɫɬɭɩɨɜɨ ɫɬɚє ɣɨɦɭ ɡɧɚɱɧɢɦ ɤɨɧɤɭɪɟɧɬɨɦ.  

Ɂɚɤɨɧɨɦɿɪɧɿɫɬɶ ɰɶɨɝɨ ɩɪɨɰɟɫɭ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɞɥɹ ɿɫɧɭɸɱɨʀ ȼȾɆ ɜɠɟ ɩɿɞɬɜɟɪɞɠɟɧɚ 
ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɸ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɸ, ʀʀ ɩɪɨɩɭɫɤɧɚ ɡɞɚɬɧɿɫɬɶ ɜɢɱɟɪɩɚɧɚ. ɉɪɨɰɟɫ 
ɜɢɱɟɪɩɚɧɧɹ ɩɨєɞɧɭєɬɶɫɹ ɿɡ ɧɟɝɚɬɢɜɧɢɦɢ ɧɚɫɥɿɞɤɚɦɢ ɜɿɞ ɧɚɤɨɩɢɱɟɧɧɹ  ɥɟɝɤɨɜɢɯ ɚɜɬɨɦɨɛɿɥɿɜ ɧɚ 
ɦɚɝɿɫɬɪɚɥɶɧɿɣ  ɦɟɪɟɠɿ ɦɿɫɬɚ: ɡɪɨɫɬɚɧɧɹɦ ɜɢɬɪɚɬ ɱɚɫɭ, ɪɿɜɧɹ ɚɜɚɪɿɣɧɨɫɬɿ ɬɚ ɩɨɝɿɪɲɟɧɧɹɦ 
ɟɤɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. ɉɪɨɜɿɡɧɚ ɡɞɚɬɧɿɫɬɶ ɁɆɉɌ ɩɟɪɟɜɢɳɭє ɦɨɠɥɢɜɨɫɬɿ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɿɥɹ 
ɦɿɧɿɦɭɦ ɭ 10 ɪɚɡɿɜ, ɳɨ є ɝɨɥɨɜɧɨɸ  ɩɟɪɟɜɚɝɨɸ ɞɥɹ ɣɨɝɨ ɩɪɿɨɪɢɬɟɬɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚ ɬɟɪɢɬɨɪɿʀ 
ɦɿɫɬɚ. Ⱥɥɟ, ɡ ɿɧɲɨɝɨ ɛɨɤɭ, ɜ ɭɦɨɜɚɯ ɡɚɝɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ, ɁɆɉɌ ɧɟ ɜɢɝɪɚє, ɬɨɦɭ ɳɨ 

ɦɚє ɿɧɲɿ ɝɚɛɚɪɢɬɢ ɬɚ ɫɜɿɣ ɪɨɡɤɥɚɞ ɪɭɯɭ. Ɂɝɿɞɧɨ ɦɚɬɟɪɿɚɥɿɜ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɭ ɦ. Ʉɢєɜɚ  
ɧɚɡɟɦɧɢɣ ɁɆɉɌ є ɡɧɚɱɧɨɸ ɫɤɥɚɞɨɜɨɸ ɭ ɩɟɪɟɜɟɡɟɧɧɹɯ ɩɚɫɚɠɢɪɿɜ.  
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Ɋɢɫ. 1. 

 
ɑɚɫɬɤɚ ɩɚɫɚɠɢɪɿɜ, ɳɨ ɩɟɪɟɜɨɡɢɬɶ ɁɆɉɌ, ɩɪɚɤɬɢɱɧɨ ɫɤɥɚɞɚє 60%. ɍ ɩɟɪɫɩɟɤɬɢɜɿ 2025 ɪɨɤɭ 

– ɩɨɤɚɡɧɢɤ ɡɧɢɠɭєɬɶɫɹ ɬɿɥɶɤɢ ɞɨ 48%. ɐɶɨɦɭ ɮɚɤɬɭ, ɧɚ ɠɚɥɶ, ɧɟ ɩɪɢɞɿɥɹєɬɶɫɹ ɭɜɚɝɢ. 
ȱɫɧɭɸɱɚ ȼȾɆ ɩɨɜɢɧɧɚ  ɜɿɞɩɨɜɿɞɚɬɢ  ɡɚ ɫɜɨєɸ ɩɪɨɩɭɫɤɧɨɸ ɡɞɚɬɧɿɫɬɸ ɯɨɱɚ ɛɢ ɩɨɬɨɤɭ ɁɆɉɌ, 

ɳɨ ɱɚɫɬɿɲɟ ɜɫɶɨɝɨ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɤɪɚɣɧɸ ɩɪɚɜɭ ɫɦɭɝɭ ɩɪɨʀɡɧɨʀ  ɱɚɫɬɢɧɢ. ȼ ɝɨɞɢɧɢ ɩɿɤ 
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ɧɚɜɚɧɬɚɠɟɧɧɹ ɬɭɬ ɫɤɥɚɞɚє 180-190 ɨɞ/ɝ, ɳɨ ɩɪɢ ɿɫɧɭɸɱɨɦɭ ɪɟɠɢɦɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɡɭɩɢɧɤɚ 
ɩɪɨɩɭɫɬɢɬɢ ɧɟ ɦɨɠɟ.  

ɋɶɨɝɨɞɟɧɧɹ ɧɟɜɿɞɜɨɪɨɬɧɨ ɫɬɚɜɢɬɶ ɧɚ ɩɟɪɲɢɣ ɩɥɚɧ ɩɨɲɭɤ ɜɧɭɬɪɿɲɧɿɯ  ɪɟɡɟɪɜɿɜ ɩɿɞɜɢɳɟɧɧɹ 
ɷɮɟɤɬɢɜɧɨɫɬɿ Ɍȱ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ʀʀ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ. Ⱦɨɜɝɚ ɿɫɬɨɪɿɹ ɬɚ ɩɪɚɤɬɢɤɚ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɦɿɫɬ ɩɨɤɚɡɚɥɚ, ɳɨ ɪɿɲɟɧɧɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ 
ɦɿɫɬɚ ɿɫɧɭє, ɚɥɟ ɫɭɫɩɿɥɶɫɬɜɨ ɞɨ ɰɶɨɝɨ ɩɨɜɢɧɧɨ ɛɭɬɢ ɝɨɬɨɜɢɦ  ɩɫɢɯɨɥɨɝɿɱɧɨ, ɦɚɬɟɪɿɚɥɶɧɨ ɬɚ ɮɿɡɢɱɧɨ. 
Ɍɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɦɿɫɬɚ Ʉɢєɜɚ ɦɚє ɜɟɥɢɤɢɣ ɩɨɬɟɧɰɿɚɥ, ɦɚє ɞɨɫɬɚɬɧɶɨ ɩɪɢɪɨɞɧɢɯ, 
ɦɿɫɬɨɛɭɞɿɜɧɢɯ ɬɚ ɬɟɪɢɬɨɪɿɚɥɶɧɢɯ ɭɦɨɜ ɞɥɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ. ɉɪɨɛɥɟɦɢ ɿɫɧɭɸɬɶ, ɚɥɟ ɿɫɧɭɸɬɶ ɿ 
ɪɿɲɟɧɧɹ ɰɢɯ ɩɪɨɛɥɟɦ. ȱɡ ɜɪɚɯɭɜɚɧɧɹɦ  ɜɠɟ ɧɚɛɭɬɨɝɨ єɜɪɨɩɟɣɫɶɤɨɝɨ ɞɨɫɜɿɞɭ ɦɨɠɧɨ ɫɤɚɡɚɬɢ, ɳɨ 
ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɬɚɤɨʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɿ ɫɢɫɬɟɦɧɿ ɪɿɲɟɧɧɹ ɞɥɹ ɜɫɿɯ ɫɤɥɚɞɨɜɢɯ Ɍȱ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɁɆɉɌ. 

1. ȼɭɥɢɱɧɨ-ɞɨɪɨɠɧɹ ɦɟɪɟɠɚ (ȼȾɆ). Ɉɫɧɨɜɧɨɸ ɡɚɜɞɚɧɧɹɦ є ɭɫɭɧɟɧɧɹ ɩɟɪɟɲɤɨɞ ɜ ɪɭɫɿ 
ɁɆɉɌ. ȼ ɿɫɧɭɸɱɢɯ ɭɦɨɜɚɯ ɰɟ ɦɨɠɥɢɜɨ ɡɞɿɣɫɧɢɬɢ ɦɟɬɨɞɚɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ: 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɚɫɢɜɧɨɝɨ ɬɚ ɚɤɬɢɜɧɨɝɨ ɩɪɿɨɪɢɬɟɬɭ  ɩɪɢ ɫɩɟɰɿɚɥɿɡɚɰɿʀ ɦɚɝɿɫɬɪɚɥɟɣ ɿ ɫɦɭɝ ɩɪɨʀɡɧɨʀ 
ɱɚɫɬɢɧɢ,  ɤɨɨɪɞɢɧɚɰɿʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɜɿɬɥɨɮɨɪɧɢɯ ɨɛ`єɤɬɿɜ ɞɥɹ ɩɪɿɨɪɢɬɟɬɭ ɁɆɉɌ ɜ ɡɚɝɚɥɶɧɿɣ 
ɿɧɬɟɥɟɤɬɭɚɥɶɧɿɣ ɚɜɬɨɦɚɬɢɡɨɜɚɧɿɣ ɫɢɫɬɟɦɿ ɭɩɪɚɜɥɹɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɦ ɩɨɬɨɤɨɦ (ȺɋɍɊ). 

2. Ɍɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ (ɌɁ). Ƚɨɥɨɜɧɚ ɡɚɞɚɱɚ – ɰɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɪɿɡɧɨʀ 
ɦɿɫɬɤɨɫɬɿ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɪɨɡɦɿɪɭ ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ ɧɚ ɦɚɪɲɪɭɬɚɯ. ȼɿɞɦɨɜɚ ɜɿɞ ɦɚɫɨɜɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚɪɲɪɭɬɧɢɯ ɬɚɤɫɿ. ȼɿɞɧɨɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɨɤ ɬɪɚɦɜɚɸ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɛɭɞɿɜɧɢɰɬɜɨ 
ɧɨɜɢɯ ɝɿɥɨɤ ɬɚ  ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɲɜɢɞɤɿɫɧɢɯ ɥɿɧɿɣ ɬɚ ɦɟɬɪɨɩɨɥɿɬɟɧɭ. 

3. ɉɚɫɚɠɢɪɫɶɤɢɣ ɩɨɬɿɤ (ɉɉ). Ƚɨɥɨɜɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɞɥɹ ɡɞɿɣɫɧɟɧɧɹ ɩɨɫɥɿɞɨɜɧɢɯ ɪɿɲɟɧɶ ɡ 
ɬɨɱɤɢ ɡɨɪɭ ɌɁ ɬɚ ȼȾɆ є ɩɚɫɚɠɢɪɨɩɨɬɿɤ. Ɉɫɧɨɜɨɸ є ɪɚɰɿɨɧɚɥɶɧɟ ɪɨɡɦɿɳɟɧɧɹ ɦɿɫɰɶ ɩɪɢɤɥɚɞɟɧɧɹ 
ɩɪɚɰɿ ɧɚ ɬɟɪɢɬɨɪɿʀ ɦɿɫɬɚ, ɳɨ ɦɚє ɫɩɪɢɹɬɢ ɪɿɜɧɨɦɿɪɧɨɦɭ ɪɨɡɩɨɞɿɥɭ  ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɚ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ  ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɸ ɦɟɪɟɠɭ. ɋɭɱɚɫɧɢɣ ɟɬɚɩ ɪɨɡɜɢɬɤɭ ɦɿɫɬɚ ɬɚ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟ ɞɚє  ɦɨɠɥɢɜɨɫɬɿ ɩɨɤɥɚɞɚɬɢɫɹ ɬɿɥɶɤɢ ɧɚ ɫɬɜɨɪɟɧɿ 40-50 ɪɨɤɿɜ ɩɨɬɨɦɭ 
ɪɿɲɟɧɧɹ ɞɥɹ ɁɆɉɌ. ɇɟɦɢɧɭɱɢɦɢ є – ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɿ 
ɝɧɭɱɤɨʀ ɫɢɫɬɟɦɢ ɁɆɉɌ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɜɟɥɢɱɢɧɿ ɩɚɫɚɠɢɪɨɩɨɬɨɤɭ ɭ ɩɪɨɫɬɨɪɿ ɬɚ ɭ ɱɚɫɿ, ɩɨɫɬɿɣɧɢɣ 
ɦɨɧɿɬɨɪɢɧɝ ɬɚ ɦɟɧɟɞɠɦɟɧɬ ɫɢɫɬɟɦɢ ɬɚ ɩɪɢɣɧɹɬɬɹ ɜɿɞɩɨɜɿɞɧɢɯ ɪɿɲɟɧɶ ɡ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɤɨɠɧɨʀ 
ɨɞɢɧɢɰɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɧɚ ɤɨɠɧɨɦɭ ɦɚɪɲɪɭɬɿ ɁɆɉɌ. 

4. Ɍɪɚɧɫɩɨɪɬɧɨ-ɩɿɲɨɯɿɞɧɢɣ ɫɟɪɜɿɫ (Ɍɉɋ). ɉɿɞɬɪɢɦɤɚ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ 
ɩɪɢɣɧɹɬɢɯ ɜɚɪɿɚɧɬɿɜ ɪɿɲɟɧɶ ɜɿɞɧɨɫɧɨ ȼȾɆ ɬɚ ɌɁ є ɮɭɧɤɰɿєɸ ɫɢɫɬɟɦɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɿɲɨɯɿɞɧɨɝɨ 
ɫɟɪɜɿɫɭ. ɋɬɜɨɪɟɧɧɹ ɝɧɭɱɤɨʀ ɫɢɫɬɟɦɢ ɡɛɟɪɟɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɬɚ ɩɿɞɡɟɦɧɢɯ ɩɚɪɤɭɜɚɥɶɧɢɯ ɫɢɫɬɟɦ ɡ ɦɟɬɨɸ ɡɜɿɥɶɧɟɧɧɹ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɜɿɞ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɫɬɨɹɬɶ, ɬɚ ɨɫɨɛɥɢɜɨ ɤɪɚɣɧɶɨʀ ɩɪɚɜɨʀ ɫɦɭɝɢ, ɳɨ ɦɚє ɧɚɥɟɠɚɬɢ ɬɿɥɶɤɢ 
ɁɆɉɌ.  

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɫɢɫɬɟɦɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɧɚ ɫɬɚɞɿʀ ɩɟɪɟɞ ɩɪɨɟɤɬɧɢɯ  ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɪɨɟɤɬɧɢɯ 
ɪɨɡɪɨɛɨɤ ɧɟɨɛɯɿɞɧɨ ɧɚɫɚɦɩɟɪɟɞ ɜɪɚɯɨɜɭɜɚɬɢ ɜɡɚєɦɨɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɫɤɥɚɞɨɜɢɦɢ Ɍȱ. Ɉɫɧɨɜɨɸ ɞɥɹ 
ɭɩɪɚɜɥɿɧɧɹ ɫɤɥɚɞɨɜɢɦɢ Ɍȱ є ɫɢɫɬɟɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ  ɬɚ ɩɿɲɨɯɿɞɧɢɯ ɩɨɬɨɤɿɜ, ɹɤɚ 
ɩɿɞɬɪɢɦɭєɬɶɫɹ ɫɭɱɚɫɧɢɦɢ ɬɟɯɧɿɱɧɢɦɢ ɡɚɫɨɛɚɦɢ. 
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Ʉɿɪɿɱɨɤ Ɉɥɟɤɫɚɧɞɪ, Ⱥɧɬɨɧɸɤ ȼɚɥɟɧɬɢɧɚ, ɒɟɜɱɟɧɤɨ Ɉɤɫɚɧɚ 
  

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

Ɂɚɜɞɚɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɜ ɦɿɠɦɿɫɶɤɨɦɭ ɫɩɨɥɭɱɟɧɧɿ ɦɚɸɬɶ ɜɚɠɥɢɜɟ 
ɡɧɚɱɟɧɧɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɫɿɯ ɝɚɥɭɡɟɣ ɦɿɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ, ɡɚɞɨɜɨɥɟɧɧɹ 
ɩɨɬɪɟɛ ɧɚɫɟɥɟɧɧɹ ɜ ɩɟɪɟɫɭɜɚɧɧɹɯ ɞɨ ɦɿɫɰɶ ɩɪɚɰɿ, ɧɚɜɱɚɧɧɹ ɬɨɳɨ. ɉɚɫɚɠɢɪɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬ ɦɚє 
ɜɟɥɢɤɟ ɹɤ ɟɤɨɧɨɦɿɱɧɟ, ɬɚɤ ɿ ɫɨɰɿɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɫɭɫɩɿɥɶɫɬɜɚ [1]. 

Ɇɿɠɦɿɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ ɨɪɝɚɧɿɡɨɜɭɸɬɶɫɹ ɩɨ ɞɨɪɨɝɚɯ ɞɟɪɠɚɜɧɨɝɨ ɬɚ ɨɛɥɚɫɧɨɝɨ ɡɧɚɱɟɧɧɹ 
ɦɿɠ ɦɿɫɬɚɦɢ ɬɚ ɧɚɫɟɥɟɧɢɦɢ ɩɭɧɤɬɚɦɢ ɧɚ ɞɨɜɠɢɧɭ ɛɿɥɶɲ 50 ɤɦ ɜɿɞ ɦɟɠɿ ɦɿɫɬɚ [2]. 

Ɂɛɿɥɶɲɟɧɚ ɬɪɚɧɫɩɨɪɬɧɚ ɪɭɯɨɦɿɫɬɶ ɦɿɫɶɤɨɝɨ ɬɚ ɫɿɥɶɫɶɤɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɨɫɨɛɥɢɜɨ ɭ ɪɚɣɨɧɚɯ, 
ɳɨ ɧɟ ɦɚɸɬɶ ɞɨɫɬɚɬɧɶɨɝɨ ɪɨɡɜɢɬɤɭ ɿɧɲɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɩɪɢɡɜɟɥɚ ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɪɨɡɜɢɬɤɭ 
ɦɿɠɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɫɩɨɥɭɱɟɧɶ. Ɉɫɧɨɜɧɢɣ ʀɯ ɨɛɫɹɝ ɜɢɤɨɧɭєɬɶɫɹ ɚɜɬɨɛɭɫɚɦɢ ɡɚɝɚɥɶɧɨɝɨ 
ɤɨɪɢɫɬɭɜɚɧɧɹ ɡɚ ɪɨɡɤɥɚɞɨɦ, ɡɚ ɩɨɫɬɿɣɧɢɦɢ ɚɛɨ ɝɨɞɢɧɧɢɦɢ ɦɚɪɲɪɭɬɚɦɢ. ɇɟɡɧɚɱɧɚ ɱɚɫɬɤɚ 
ɩɟɪɟɜɟɡɟɧɶ ɜɢɤɨɧɭєɬɶɫɹ ɥɟɝɤɨɜɢɦɢ ɬɚɤɫɿ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɧɚ ɡɚɦɨɜɥɟɧɧɹ. ɇɚ ɫɶɨɝɨɞɧɿ ɡɧɚɱɧɨ 
ɩɪɢɫɤɨɪɢɥɢɫɶ ɬɟɦɩɢ ɪɨɡɜɢɬɤɭ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ ɜ ɦɿɠɦɿɫɶɤɨɦɭ ɫɩɨɥɭɱɟɧɧɿ ɿ ɰɶɨɦɭ 
ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɞɨɩɨɦɨɝɥɢ ɨɫɧɚɳɟɧɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ (ȺɌɉ) ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ 
ɚɜɬɨɛɭɫɚɦɢ ɬɚ ɡɛɿɥɶɲɢɥɚɫɶ ɩɪɨɬɹɠɧɿɫɬɶ ɞɨɪɿɝ ɡ ɬɜɟɪɞɢɦ ɩɨɤɪɢɬɬɹɦ. ɇɚɣɛɿɥɶɲɢɣ ɨɛɫɹɝ 
ɩɟɪɟɜɟɡɟɧɶ ɜ ɦɿɠɦɿɫɶɤɨɦɭ ɫɩɨɥɭɱɟɧɧɿ ɩɪɢɩɚɞɚє ɧɚ ɦɚɪɲɪɭɬɢ ɩɪɨɬɹɠɧɿɫɬɸ ɞɨ 100 ɤɦ – 71%, 
ɞɨ 200 ɤɦ – 23% ɬɚ ɛɿɥɶɲɟ 200 ɤɦ – 6%. 

Ɇɿɠɦɿɫɶɤɚ ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɧɟ ɦɨɠɟ ɩɪɚɰɸɜɚɬɢ ɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨ ɛɟɡ 
ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɿ ɣɨɝɨ ɤɿɥɶɤɨɫɬɿ 
ɧɚ ɦɚɪɲɪɭɬɚɯ. ȼ ɤɨɦɩɥɟɤɫɿ ɡɚɜɞɚɧɶ ɨɪɝɚɧɿɡɚɰɿʀ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɰɟ ɡɚɜɞɚɧɧɹ ɡɚɣɦɚє 
ɜɚɠɥɢɜɟ ɦɿɫɰɟ, ɨɫɤɿɥɶɤɢ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɧɚ ɦɚɪɲɪɭɬɚɯ ɿ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɣɨɝɨ 
ɪɨɛɨɬɢ ɡɚɥɟɠɚɬɶ ɜɬɪɚɬɢ ɱɚɫɭ ɧɚɫɟɥɟɧɧɹ ɩɪɢ ɩɟɪɟɫɭɜɚɧɧɹɯ, ɫɬɭɩɿɧɶ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɬɨɦɥɸɜɚɧɨɫɬɿ ɬɨɳɨ. 

Ɂɚɜɞɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɜ ɛɿɥɶɲɨɫɬɿ ɦɟɬɨɞɿɜ ɜɢɪɿɲɭєɬɶɫɹ ɛɟɡ 
ɩɨɜɧɨɝɨ ɭɪɚɯɭɜɚɧɧɹ ɿɧɬɟɪɟɫɿɜ ɩɚɫɚɠɢɪɿɜ. ɉɪɨɬɟ ɜɿɞɫɭɬɧɿɫɬɶ ɞɨɫɤɨɧɚɥɨɝɨ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɧɚ ɦɚɪɲɪɭɬɚɯ, ɳɨ ɜɪɚɯɨɜɭє ɿɧɬɟɪɟɫɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣ ɿ 
ɩɚɫɚɠɢɪɿɜ, ɧɟ ɞɨɡɜɨɥɹє ɩɨɜɧɨɸ ɦɿɪɨɸ ɜɢɪɿɲɢɬɢ ɰɟ ɡɚɜɞɚɧɧɹ. 

ȼɢɛɿɪ ɬɢɩɭ ɚɜɬɨɛɭɫɭ ɧɚ ɦɿɠɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɿɪɚɦɢ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ, ɞɨɪɨɠɧɿɦɢ ɭɦɨɜɚɦɢ, ɩɪɨɬɹɠɧɿɫɬɸ ɦɚɪɲɪɭɬɭ, ɦɟɬɨɞɚɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɰɿ 
ɜɨɞɿʀɜ, ɟɤɨɧɨɦɿɱɧɨɸ ɟɮɟɤɬɢɜɧɿɫɬɸ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɪɿɜɧɹɧɢɯ ɦɚɪɨɤ ɚɜɬɨɛɭɫɿɜ. ɇɚ ɜɢɛɿɪ ɦɚɪɤɢ, 
ɤɿɥɶɤɨɫɬɿ ɿ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɦɿɠɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ ɜɩɥɢɜɚє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɱɢɧɧɢɤɿɜ, ɹɤɿ 
ɦɨɠɧɚ ɨɛ’єɞɧɚɬɢ ɜ ɧɚɫɬɭɩɧɿ ɝɪɭɩɢ: 

– ɟɤɨɧɨɦɿɱɧɿ: ɤɚɩɿɬɚɥɶɧɿ ɜɤɥɚɞɟɧɧɹ ɜ ɪɭɯɨɦɢɣ ɫɤɥɚɞ ɿ ɜ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɭ ɛɚɡɭ ɩɨ 
ɣɨɝɨ ɡɛɟɪɿɝɚɧɧɸ, ɪɟɦɨɧɬɭ ɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɸ, ɩɨɬɨɱɧɿ ɜɢɬɪɚɬɢ, ɜɢɬɪɚɬɢ ɱɚɫɭ ɩɚɫɚɠɢɪɿɜ ɧɚ 
ɨɱɿɤɭɜɚɧɧɹ ɩɨɫɚɞɤɢ; 

– ɫɨɰɿɚɥɶɧɿ: ɜɚɪɬɿɫɧɚ ɨɰɿɧɤɚ ɜɬɪɚɬɢ ɨɞɢɧɢɰɿ ɱɚɫɭ ɧɚ ɨɱɿɤɭɜɚɧɧɹ, ɩɪɢɜɚɛɥɢɜɿɫɬɶ 
ɫɭɫɩɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɞɥɹ ɩɚɫɚɠɢɪɿɜ, ɧɚɹɜɧɿɫɬɶ ɞɨɫɬɚɬɧɶɨɝɨ ɤɨɧɬɢɧɝɟɧɬɭ ɩɟɪɫɨɧɚɥɭ ɜɨɞɿʀɜ; 

– ɬɟɯɧɿɱɧɿ: ɞɢɧɚɦɿɱɧɿ ɹɤɨɫɬɿ ɚɜɬɨɛɭɫɿɜ, ɞɨɪɨɠɧɿ ɭɦɨɜɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɩɪɨɩɭɫɤɧɚ ɫɩɪɨɦɨɠɧɿɫɬɶ ɜɭɥɢɰɶ ɿ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ; 
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– ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ: ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɮɨɪɦɭɜɚɧɧɹ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ, ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɢɣ ɿɧɬɟɪɜɚɥ ɪɭɯɭ, ɧɚɹɜɧɿɫɬɶ ɦɚɬɟɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ; 

– ɧɨɪɦɚɬɢɜɧɿ: ɞɨɩɭɫɬɢɦɟ ɧɚɩɨɜɧɟɧɧɹ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɩɚɫɚɠɢɪɚɦɢ, ɜɢɦɨɝɢ ɳɨɞɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɟɡɩɟɤɢ ɪɭɯɭ, ɟɤɨɥɨɝɿɱɧɿ ɜɢɦɨɝɢ; 

– ɚɪɯɿɬɟɤɬɭɪɧɨ-ɩɥɚɧɭɜɚɥɶɧɿ; 
– ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɿ; 
– ɦɿɫɰɟɜɿ ɭɦɨɜɢ. 
ȼɢɛɿɪ ɿ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɡɚɥɟɠɚɬɶ ɧɚɫɚɦɩɟɪɟɞ ɜɿɞ ɯɚɪɚɤɬɟɪɭ ɪɨɡɩɨɞɿɥɭ 

ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɨɬɨɤɿɜ. Ɍɨɦɭ ɩɪɢ ɪɿɲɟɧɧɿ ɩɢɬɚɧɶ ɪɚɰɿɨɧɚɥɶɧɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɜɿɞɞɿɥ 
ɟɤɫɩɥɭɚɬɚɰɿʀ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚɫɚɦɩɟɪɟɞ ɩɨɜɢɧɟɧ ɦɚɬɢ ɭ ɫɜɨєɦɭ 
ɪɨɡɩɨɪɹɞɠɟɧɧɿ ɞɟɬɚɥɶɧɿ ɞɚɧɿ ɩɪɨ ɯɚɪɚɤɬɟɪ ɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɪɨɡɩɨɞɿɥɭ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ. 
ɋɢɫɬɟɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɭ ɦɿɠɦɿɫɶɤɨɦɭ ɫɩɨɥɭɱɟɧɧɿ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɜɢɡɧɚɱɟɧɢɣ 
ɦɟɬɨɞ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ, ɪɟɠɢɦ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ, ɡɚɫɨɛɢ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɰɿ ɜɨɞɿʀɜ ɬɚ ɜɚɪɿɚɧɬɢ 
ɪɨɡɦɿɳɟɧɧɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɹɤɿ ɨɛɫɥɭɝɨɜɭɸɬɶ ɦɚɪɲɪɭɬ. ɇɚ ɦɿɠɦɿɫɶɤɢɯ 
ɩɟɪɟɜɟɡɟɧɧɹɯ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɧɚɫɤɪɿɡɧɢɣ ɬɚ ɞɿɥɹɧɤɨɜɢɣ ɪɭɯ ɚɜɬɨɛɭɫɿɜ [3]. 

ɉɪɢ ɜɢɡɧɚɱɟɧɿ ɜɚɪɿɚɧɬɭ ɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɧɚ ɤɨɧɤɪɟɬɧɨɦɭ ɦɚɪɲɪɭɬɿ ɦɨɠɧɚ 
ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɦɟɬɨɞɢɤɨɸ ɜɢɛɨɪɭ ɟɮɟɤɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɧɚ 
ɦɿɠɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ ɪɿɡɧɨʀ ɩɪɨɬɹɠɧɨɫɬɿ. 

Ɉɞɧɢɦ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɩɢɬɚɧɶ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɪɨɛɨɬɢ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɿɜ є ɫɢɫɬɟɦɚ 
ɡɛɨɪɭ ɩɥɚɬɢ ɡɚ ɩɪɨʀɡɞ ɬɚ ɬɚɪɢɮɨɭɬɜɨɪɟɧɧɹ. 

Ɋɭɯ ɚɜɬɨɛɭɫɿɜ ɧɚ ɭɫɿɯ ɦɿɠɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ ɩɨɜɢɧɟɧ ɜɢɤɨɧɭɜɚɬɢɫɶ ɡɚ ɪɨɡɤɥɚɞɨɦ, ɩɪɢ 
ɪɨɡɪɨɛɰɿ ɹɤɨɝɨ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɭɜɚɬɢ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɬɚ ɪɚɰɿɨɧɚɥɶɧɢɣ 
ɪɟɠɢɦ ɩɪɚɰɿ ɜɨɞɿʀɜ. ɉɪɢ ɪɨɡɪɨɛɰɿ ɦɿɠɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɪɨɡɤɥɚɞɿɜ ɡɚɤɥɚɞɚɸɬɶ ɡɪɭɱɧɢɣ ɞɥɹ 
ɩɚɫɚɠɢɪɿɜ ɱɚɫ ɜɿɞɩɪɚɜɥɟɧɧɹ ɿɡ ɩɨɱɚɬɤɨɜɨɝɨ ɩɭɧɤɬɭ ɬɚ ɩɪɢɛɭɬɬɹ ɞɨ ɤɿɧɰɟɜɨɝɨ ɩɭɧɤɬɭ. 

Ɉɫɤɿɥɶɤɢ ɬɪɚɧɫɩɨɪɬɧɢɣ ɩɪɨɰɟɫ ɩɿɞɩɨɪɹɞɤɨɜɚɧɢɣ ɬɨɱɧɨɦɭ ɝɪɚɮɿɤɭ, ɚ ɜɢɤɨɧɚɧɧɹ ɤɨɠɧɨɝɨ 
ɪɟɣɫɭ – ɱɿɬɤɨɦɭ ɪɨɡɤɥɚɞɭ, ɨɪɝɚɧɿɡɚɰɿɹ ɩɪɚɰɿ ɧɚ ɩɚɫɚɠɢɪɫɶɤɢɯ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ 
ɩɨɜɢɧɧɚ ɛɭɬɢ ɩɪɨɫɬɨɸ ɿ ɱɿɬɤɨɸ. 

ɉɪɚɜɢɥɶɧɨ ɫɤɥɚɞɟɧɢɣ ɪɨɡɤɥɚɞ ɪɭɯɭ ɩɨɜɢɧɟɧ ɡɚɛɟɡɩɟɱɭɜɚɬɢ: 
– ɦɿɧɿɦɚɥɶɧɭ ɜɢɬɪɚɬɭ ɱɚɫɭ ɩɚɫɚɠɢɪɚɦɢ ɧɚ ɱɟɤɚɧɧɹ ɚɜɬɨɛɭɫɚ ɿ ɩɨʀɡɞɤɭ; 
– ɜɢɫɨɤɭ ɪɟɝɭɥɹɪɧɿɫɬɶ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ ɦɚɪɲɪɭɬɭ; 
– ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɭ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɩɪɢ ɩɨɜɧɨɦɭ ɞɨɬɪɢɦɚɧɧɿ ɛɟɡɩɟɤɢ 

ɪɭɯɭ; 
– ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɿɜ ɧɚ ɦɚɪɲɪɭɬɿ; 
– ɩɨɝɨɞɠɟɧɿɫɬɶ ɿɧɬɟɪɜɚɥɿɜ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɩɨ ɜɿɞɩɪɚɜɥɟɧɧɸ ɧɚ ɦɚɪɲɪɭɬɚɯ ɿ ɲɜɢɞɤɨɫɬɿ 

ɪɭɯɭ ɧɚ ɤɨɧɬɪɨɥɶɧɢɯ ɞɿɥɹɧɤɚɯ; 
– ɧɨɪɦɚɥɶɧɢɣ ɪɟɠɢɦ ɩɪɚɰɿ ɜɨɞɿʀɜ ɿ ɤɨɧɞɭɤɬɨɪɿɜ. 
Ⱦɨ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɡɚɯɨɞɿɜ ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɩɚɫɚɠɢɪɿɜ ɧɚ 

ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɚɯ ɧɚɥɟɠɢɬɶ ɭɞɨɫɤɨɧɚɥɸɜɚɧɧɹ ɫɯɟɦɢ ɚɜɬɨɛɭɫɧɢɯ ɦɚɪɲɪɭɬɿɜ, ɲɢɪɨɤɢɣ 
ɪɨɡɜɢɬɨɤ ɫɢɫɬɟɦɢ ɫɤɨɪɨɱɟɧɢɯ, ɲɜɢɞɤɢɯ ɿ ɟɤɫɩɪɟɫɧɢɯ ɪɟɣɫɿɜ, ɚ ɬɚɤɨɠ ɨɪɝɚɧɿɡɚɰɿɹ ɪɟɝɭɥɹɪɧɨɝɨ 
ɪɭɯɭ ɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɧɨɜɿɬɧɿɯ ɡɚɫɨɛɿɜ ɡɜ’ɹɡɤɭ, ɿ ɞɢɫɩɟɬɱɟɪɫɶɤɨɝɨ ɤɟɪɿɜɧɢɰɬɜɚ ɪɭɯɨɦ ɜ ɦɟɠɚɯ 
ɜɫɶɨɝɨ ɪɟɝɿɨɧɭ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ [4]. 

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɰɿɥɢɣ ɪɹɞ ɡɚɯɨɞɿɜ, ɹɤɿ ɧɚɩɪɚɜɥɟɧɿ ɧɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ, ɨɪɝɚɧɿɡɚɰɿɹ ɦɿɠɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɧɢɯ ɫɩɨɥɭɱɟɧɶ ɬɚ ɹɤɿɫɬɶ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɩɚɫɚɠɢɪɿɜ ɳɟ ɧɟ ɩɨɜɧɿɫɬɸ ɜɿɞɩɨɜɿɞɚє ɫɭɱɚɫɧɢɦ ɩɨɬɪɟɛɚɦ. 

Ⱥɜɬɨɛɭɫɧɿ ɦɚɪɲɪɭɬɢ ɦɨɠɭɬɶ ɫɩɨɥɭɱɚɬɢɫɹ ɡ ɦɚɪɲɪɭɬɚɦɢ ɿɧɲɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɬɨɦɭ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɚɜɬɨɛɭɫɿɜ ɩɨɜɢɧɧɨ ɭɡɝɨɞɠɭɜɚɬɢɫɹ ɡ ɪɨɡɬɚɲɭɜɚɧɧɹɦ 
ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɿɧɲɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. 

ɋɬɚɧɨɜɢɬɶ ɿɧɬɟɪɟɫ ɪɨɡɦɿɳɟɧɧɹ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɭ ɦɿɫɰɹɯ ɩɟɪɟɬɢɧɚɧɧɹ ɜɭɥɢɰɶ, ɩɥɨɳ 
ɚɛɨ ɡɥɢɬɬɹ ɦɚɪɲɪɭɬɿɜ ɞɟɤɿɥɶɤɨɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. 
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Ɉɱɟɜɢɞɧɨ, ɳɨ ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɦɟɪɟɠɿ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ, ɩɿɞɜɢɳɟɧɧɹɦ ɲɜɢɞɤɨɫɬɿ 
ɫɩɨɥɭɱɟɧɧɹ, ɩɪɨɩɨɧɭɜɚɧɧɹɦ ɩɚɫɚɠɢɪɚɦ ɜɟɥɢɤɢɯ ɡɪɭɱɧɨɫɬɟɣ ɩɪɢ ɩɨʀɡɞɰɿ ɡɧɚɱɧɨ ɪɨɡɲɢɪɸєɬɶɫɹ 
ɫɮɟɪɚ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɛɭɫɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɦɚɪɲɪɭɬɚɯ ɜɟɥɢɤɨʀ ɩɪɨɬɹɠɧɨɫɬɿ. 

ɋɢɫɬɟɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ ɭ ɦɿɠɦɿɫɶɤɨɦɭ ɫɩɨɥɭɱɟɧɧɿ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɜɢɡɧɚɱɟɧɢɣ 
ɦɟɬɨɞ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ, ɪɟɠɢɦ ɪɭɯɭ ɚɜɬɨɛɭɫɿɜ, ɡɚɫɨɛɢ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɰɿ ɜɨɞɿʀɜ ɬɚ ɜɚɪɿɚɧɬɢ 
ɪɨɡɦɿɳɟɧɧɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɹɤɿ ɨɛɫɥɭɝɨɜɭɸɬɶ ɦɚɪɲɪɭɬ. ɇɚ ɦɿɠɦɿɫɶɤɢɯ 
ɩɟɪɟɜɟɡɟɧɧɹɯ ɩɪɢɣɦɚєɬɶɫɹ ɧɚɫɤɪɿɡɧɢɣ ɬɚ ɞɿɥɹɧɤɨɜɢɣ ɪɭɯ ɚɜɬɨɛɭɫɿɜ. ɉɪɢ ɧɚɫɤɪɿɡɧɨɦɭ ɪɭɫɿ ɤɨɠɧɢɣ 
ɡ ɚɜɬɨɛɭɫɿɜ ɩɪɨɯɨɞɢɬɶ ɭɜɟɫɶ ɦɚɪɲɪɭɬ ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɞɨ ɤɿɧɰɟɜɨɝɨ ɩɭɧɤɬɿɜ ɬɚ ɜ ɡɜɨɪɨɬɧɨɦɭ 
ɧɚɩɪɹɦɤɭ. ɉɪɢ ɞɿɥɹɧɤɨɜɨɦɭ ɪɭɫɿ ɦɚɪɲɪɭɬ ɩɨɞɿɥɹєɬɶɫɹ ɧɚ ɞɿɥɹɧɤɢ. Ʉɨɠɧɭ ɞɿɥɹɧɤɭ ɨɛɫɥɭɝɨɜɭє 
ɚɜɬɨɛɭɫ ɜɢɡɧɚɱɟɧɨɝɨ ȺɌɉ. ɇɚ ɦɟɠɚɯ ɫɭɦɿɠɧɢɯ ɞɿɥɹɧɨɤ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɫɚɞɤɚ ɩɚɫɚɠɢɪɿɜ ɡ ɨɞɧɨɝɨ 
ɜ ɿɧɲɢɣ ɚɜɬɨɛɭɫ. ȼ ɡɜ’ɹɡɤɭ ɡ ɫɟɪɣɨɡɧɢɦɢ ɧɟɡɪɭɱɧɨɫɬɹɦɢ ɞɥɹ ɩɚɫɚɠɢɪɿɜ ɬɚɤɢɣ ɪɭɯ ɧɟ ɦɨɠɟ ɛɭɬɢ 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ. Ɉɞɧɚɤ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɚɫɚɠɢɪɫɶɤɢɯ ɧɚɩɿɜɩɪɢɱɟɩɿɜ ɬɚ ɚɜɬɨɦɨɛɿɥɿɜ-ɬɹɝɚɱɿɜ 
ɞɿɥɹɧɤɨɜɢɣ ɪɭɯ є ɩɪɢɣɧɹɬɧɢɦ. 

Ɋɨɡɤɥɚɞ ɪɭɯɭ ɦɿɠɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɦɚє ɞɟɹɤɿ ɜɿɞɦɿɧɧɨɫɬɿ ɜɿɞ ɪɨɡɤɥɚɞɭ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ, ɚɥɟ 
ɩɨɪɹɞɨɤ ʀɯ ɫɤɥɚɞɚɧɧɹ ɭ ɬɚɛɥɢɱɧɿɣ ɮɨɪɦɿ ɚɧɚɥɨɝɿɱɧɟ. ɍ ɪɨɡɤɥɚɞɿ ɪɭɯɭ ɩɨ ɦɿɠɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɚɯ 
ɜɤɚɡɭɸɬɶ ɤɢʀɜɫɶɤɢɣ ɱɚɫ. 

Ɋɨɡɤɥɚɞ ɪɭɯɭ ɫɤɥɚɞɚɸɬɶ ɬɚɤɨɠ ɿ ɜ ɝɪɚɮɿɱɧɿɣ ɮɨɪɦɿ. Ƚɪɚɮɿɤ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɭɩɪɚɜɥɿɧɧɹ ɬɚ ɤɨɧɬɪɨɥɶ ɡɚ ɪɨɛɨɬɨɸ ɚɜɬɨɛɭɫɿɜ ɧɚ ɥɿɧɿʀ ɩɨ ɜɫɶɨɦɭ ɦɚɪɲɪɭɬɭ ɿ ɩɨ ɨɤɪɟɦɢɯ ɣɨɝɨ 
ɩɟɪɟɝɨɧɚɯ, ɜɿɧ ɜɿɞɨɛɪɚɠɚє ɭɫɿ ɟɥɟɦɟɧɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ ɭ ɱɚɫɿ ɬɚ ɩɪɨɫɬɨɪɿ. ɋɤɥɚɞɚɧɧɸ 
ɝɪɚɮɿɤɿɜ ɪɭɯɭ ɞɨɩɨɦɚɝɚɸɬɶ ɪɨɡɪɚɯɭɧɤɢ ɬɟɯɧɿɤɨ-ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɪɨɛɨɬɢ ɩɨ ɦɚɪɲɪɭɬɭ. 

Ⱦɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɜɨɞɿʀɜ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɫɤɥɚɞɚɸɬɶɫɹ ɦɿɫɹɱɧɿ ɝɪɚɮɿɤɢ ɞɜɨɡɦɿɧɧɨʀ ɪɨɛɨɬɢ 
ɜɨɞɿʀɜ ɧɚ ɦɚɪɲɪɭɬɿ. ɍ ɝɪɚɮɿɤɭ ɡɚɡɧɚɱɚєɬɶɫɹ ɝɚɪɚɠɧɢɣ ɧɨɦɟɪ ɚɜɬɨɦɨɛɿɥɹ ɬɚ ɬɚɛɟɥɶɧɿ ɧɨɦɟɪɢ ɜɨɞɿʀɜ, 
ɹɤɿ ɩɨɜɢɧɧɿ ɦɿɫɬɢɬɢ ɤɨɧɤɪɟɬɧɨɝɨ ɱɢɫɥɚ, ɩɟɪɲɢɣ ɧɨɦɟɪ – ɩɟɪɲɚ ɡɦɿɧɚ, ɞɪɭɝɢɣ – ɞɪɭɝɚ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚɜɟɞɟɧɢɣ ɜɢɳɟ ɚɧɚɥɿɡ ɬɿɥɶɤɢ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɩɪɨɛɥɟɦ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɫɜɿɞɱɢɬɶ ɩɪɨ ʀɯɧɸ ɫɤɥɚɞɧɿɫɬɶ ɿ ɜɚɠɥɢɜɿɫɬɶ ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɣɨɝɨ ɟɮɟɤɬɢɜɧɨɫɬɿ. 
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ɎɈɊɆɍȼȺɇɇə ɄɊɂɌȿɊȱɘ ȼɂȻɈɊɍ ɋɉɈɋɈȻɍ ɉȿɊȿɆȱɓȿɇɇə  ɉɊɂ 
ɌɊɍȾɈȼɂɏ ɉȿɊȿɋɍȼȺɇɇəɏ 

 
FORMATION OF THE CRITERION OF THE CHOICE OF THE METHOD OF 

MOVEMENT IN WORKING MOVEMENTS 
 

Ʉɨɜɚɥɟɧɤɨ Ⱥɧɞɪɿɣ 
 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɜɭɥ. ə. Ɇɭɞɪɨɝɨ 25, ɦ. ɏɚɪɤɿɜ, 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. 

 
Ɍɪɚɧɫɩɨɪɬɧɚ ɪɭɯɨɦɿɫɬɶ ɧɚɫɟɥɟɧɧɹ є ɨɫɧɨɜɧɨɸ ɜɢɯɿɞɧɨɸ ɜɟɥɢɱɢɧɨɸ ɜ ɪɨɡɪɚɯɭɧɤɚɯ ɩɪɢ 

ɩɪɨɟɤɬɭɜɚɧɧɿ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɭ. 
ȼɫɿ ɩɟɪɟɫɭɜɚɧɧɹ ɡɚɥɟɠɚɬɶ ɜɿɞ ɪɨɡɩɨɞɿɥɭ ɧɚɫɟɥɟɧɧɹ ɡɚ ɫɨɰɿɚɥɶɧɢɦ ɫɤɥɚɞɨɦ. ɐɟ ɬɚɤɿ ɝɪɭɩɢ: 
- ɪɨɛɿɬɧɢɤɢ ɩɿɞɩɪɢєɦɫɬɜ, ɮɚɛɪɢɤ, ɡɚɜɨɞɿɜ; 
- ɬɪɭɞɿɜɧɢɤɢ ɨɛɫɥɭɝɨɜɭɸɱɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɪɨɛɿɬɧɢɤɢ ɬɨɪɝɿɜɥɿ, ɫɥɭɠɛɨɜɰɿ ɬɨɳɨ); 
- ɭɱɧɿ ɜɭɡɿɜ, ɬɟɯɧɿɤɭɦɿɜ, ɲɤɿɥ; 
- ɧɟɫɚɦɨɞɿɹɥɶɧɟ ɧɚɫɟɥɟɧɧɹ (ɞɿɬɢ ɞɨɲɤɿɥɶɧɨɝɨ ɬɚ ɦɨɥɨɞɲɨɝɨ ɲɤɿɥɶɧɨɝɨ ɜɿɤɭ, ɩɟɧɫɿɨɧɟɪɢ, 

ɞɨɦɨɝɨɫɩɨɞɚɪɤɢ, ɿɧɜɚɥɿɞɢ). 
Ɉɪɿєɧɬɨɜɧɨ ɩɢɬɨɦɭ ɜɚɝɭ ɪɿɡɧɢɯ ɫɨɰɿɚɥɶɧɢɯ ɝɪɭɩ ɦɨɠɥɢɜɨ ɩɪɢɣɧɹɬɢ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 

ɪɨɛɿɬɧɢɤɢ ɬɚ ɫɥɭɠɛɨɜɰɿ - 50%, ɭɱɧɿ - 5%, ɧɟɫɚɦɨɞɿɹɥɶɧɟ ɧɚɫɟɥɟɧɧɹ - 45%. ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɦɟɬɢ, ɩɟɪɟɫɭɜɚɧɧɹ ɦɨɠɭɬɶ ɛɭɬɢ ɬɪɭɞɨɜɢɦɢ, ɞɿɥɨɜɢɦɢ ɬɚ ɤɭɥɶɬɭɪɧɨ-ɩɨɛɭɬɨɜɢɦɢ. 

Ɍɪɭɞɨɜɢɦɢ ɧɚɡɢɜɚɸɬɶɫɹ ɩɟɪɟɫɭɜɚɧɧɹ ɪɨɛɿɬɧɢɤɿɜ ɬɚ ɫɥɭɠɛɨɜɰɿɜ ɜɿɞ ɞɨɦɭ ɞɨ ɦɿɫɰɹ ɪɨɛɨɬɢ ɬɚ ɜ 
ɡɜɨɪɨɬɧɨɦɭ ɧɚɩɪɹɦɤɭ. ɐɿ ɩɟɪɟɫɭɜɚɧɧɹ ɧɚɣɛɿɥɶɲ ɫɬɿɣɤɢ, ɦɚɥɨ ɡɦɿɧɸɸɬɶɫɹ ɹɤ ɭ ɩɪɨɫɬɨɪɿ, ɬɚɤ ɿ ɜ ɱɚɫɿ. 

ȼ ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɨɡɪɚɯɭɧɤɚɯ ɜɚɠɥɢɜɨ ɡɧɚɣɬɢ ɪɨɡɩɨɞɿɥ ɿ ɤɨɧɰɟɧɬɪɚɰɿɸ ɩɟɪɟɫɭɜɚɧɶ ɭ ɱɚɫɿ, 
ɬɚɤ ɹɤ ɫɚɦɟ ɰɿ ɩɟɪɟɫɭɜɚɧɧɹ ɭɬɜɨɪɸɸɬɶ ɩɿɤɨɜɿ ɧɚɜɚɧɬɚɠɟɧɧɹ. 

əɤɳɨ ɜɿɞɨɦɚ ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɟɪɟɫɭɜɚɧɶ, ɥɟɝɤɨ ɡ’ɹɫɭɜɚɬɢ ɬɪɚɧɫɩɨɪɬɧɭ 
ɪɭɯɨɦɿɫɬɶ ɧɚɫɟɥɟɧɧɹ. Ɍɪɚɧɫɩɨɪɬɧɚ ɪɭɯɨɦɿɫɬɶ ɡɚɥɟɠɢɬɶ ɬɚɤɨɠ ɜɿɞ ɱɚɫɭ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɧɨɝɨ 
ɩɚɫɚɠɢɪɚ. ɑɚɫ ɩɟɪɟɫɭɜɚɧɧɹ ɨɞɧɨɝɨ ɩɚɫɚɠɢɪɚ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɢɣ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

,
2

ln2 ln ɝɨɞt
V

lI

V
t ɩɟɪ

en

n                                 (1) 

 
ɞɟ: ln2 -ɜɿɞɫɬɚɧɶ ɞɨ ɬɚ ɜɿɞ ɡɭɩɢɧɤɢ, ɤɦ;  ɩɟɪt - ɱɚɫ ɧɚ ɩɟɪɟɫɚɞɤɭ, ɝɨɞ. 

nV - ɲɜɢɞɤɿɫɬɶ ɩɿɲɨɯɨɞɚ, ɤɦ/ɝɨɞ. (ɜ ɫɟɪɟɞɧɶɨɦɭ ɩV  = 5 ɤɦ/ ɝɨɞ.); I - ɿɧɬɟɪɜɚɥ ɪɭɯɭ, ɝɨɞ; 

lnl - ɜɿɞɫɬɚɧɶ ɩɨʀɡɞɤɢ ɩɚɫɚɠɢɪɚ, ɤɦ; eV - ɟɤɫɩɥɭɚɬɚɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɚɜɬɨɛɭɫɚ, ɤɦ/ɝɨɞ.; 
Ɇɚɪɲɪɭɬɧɚ ɩɨʀɡɞɤɚ – ɰɟ ɩɪɨɫɬɟ ɬɪɚɧɫɩɨɪɬɧɟ ɩɟɪɟɫɭɜɚɧɧɹ, ɹɤɟ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɹɤ ɰɢɤɥ ɜɿɞ 

ɦɨɦɟɧɬɭ ɜɯɨɞɭ ɩɚɫɚɠɢɪɚ ɜ ɬɪɚɧɫɩɨɪɬɧɢɣ ɡɚɫɿɛ ɧɚ ɛɭɞɶ – ɹɤɨɦɭ ɡɭɩɢɧɨɱɧɨɦɭ ɩɭɧɤɬɿ ɞɨ 
ɦɨɦɟɧɬɭ ɜɢɯɨɞɭ ɡ ɧɶɨɝɨ ɧɚ ɞɪɭɝɨɦɭ ɡɭɩɢɧɨɱɧɨɦɭ ɩɭɧɤɬɿ. 

Ɇɚɪɲɪɭɬɧɚ ɩɨʀɡɞɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɟɡɦɿɧɧɿɫɬɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɜ ɹɤɨɦɭ ɜɨɧɚ 
ɡɞɿɣɫɧɸєɬɶɫɹ. Ɍɪɚɧɫɩɨɪɬɧɟ ɩɟɪɟɫɭɜɚɧɧɹ ɦɿɠ ɩɭɧɤɬɚɦɢ ɜɿɞɩɪɚɜɥɟɧɧɹ  ɿ ɩɭɧɤɬɚɦɢ ɩɪɢɡɧɚɱɟɧɧɹ, 
ɹɤɟ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɞɧɿєʀ ɚɛɨ ɞɟɤɿɥɶɤɨɯ ɦɚɪɲɪɭɬɧɢɯ ɩɨʀɡɞɨɤ, ɨɞɧɨɝɨ ɚɛɨ ɪɿɡɧɢɯ ɜɢɞɿɜ ɦɿɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɧɚɡɢɜɚɸɬɶ ɦɟɪɟɠɟɜɨɸ ɩɨʀɡɞɤɨɸ. 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɪɟɠɟɜɚ ɩɨʀɡɞɤɚ ɦɨɠɟ ɛɭɬɢ ɩɪɨɫɬɨɸ ɚɛɨ ɫɤɥɚɞɧɨɸ. ɋɤɥɚɞɧɿ ɦɟɪɟɠɟɜɿ 
ɩɨʀɡɞɤɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ ɩɪɨɫɬɢɯ ɤɿɥɶɤɿɫɬɸ ɩɟɪɟɫɚɞɨɤ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɧɚɹɜɧɿɫɬɸ ɩɟɪɟɫɚɞɨɤ ɿɡ 
ɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɜ ɿɧɲɢɣ ɭ ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɚɯ. 

ȼɚɠɥɢɜɨ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɪɨɡɭɦɿɧɧɹ ɪɿɡɧɢɰɿ ɦɿɠ ɦɚɪɲɪɭɬɧɨɸ ɿ ɦɟɪɟɠɟɜɨɸ ɩɨʀɡɞɤɨɸ ɦɚє 
ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɨɡɪɚɯɭɧɤɚɯ ɿ ɧɟɨɛɯɿɞɧɨ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ 
ɨɛ’єɦɿɜ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ. 

Ɉɫɧɨɜɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɟɪɟɫɭɜɚɧɧɹ є ɞɨɜɠɢɧɚ, ɲɜɢɞɤɿɫɬɶ ɫɩɨɥɭɱɟɧɧɹ ɿ ɜɢɬɪɚɬɢ 
ɱɚɫɭ ɧɚ ɩɟɪɟɫɭɜɚɧɧɹ. ȼɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɩɟɪɟɫɭɜɚɧɧɹ ɜɢɡɧɚɱɚɸɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ: 

 

cVlt /00          (2) 

 

ɋɤɥɚɞɨɜɢɦɢ ɜɢɬɪɚɬ ɱɚɫɭ ɧɚ ɩɟɪɟɫɭɜɚɧɧɹ ɜ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ (ɞɢɜ. ɪɢɫ.1 ɛ) є ɩɿɲt  - ɧɚ 
ɩɿɲɨɯɿɞɧɢɣ ɩɿɞɯɿɞ ɜɿɞ ɞɜɟɪɟɣ ɩɭɧɤɬɭ ɜɿɞɩɪɚɜɥɟɧɧɹ ɞɨ ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ ɦɿɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɨɱt  - ɨɱɿɤɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɚ ɧɚ ɡɭɩɢɧɨɱɧɨɦɭ ɩɭɧɤɬɿ, ɬɪt  - ɪɭɯ ɜ 
ɬɪɚɧɫɩɨɪɬɿ ɿ ɩɿɲt   - ɩɿɲɨɯɿɞɧɢɣ ɩɿɞɯɿɞ ɜɿɞ ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɞɨ ɞɜɟɪɟɣ ɩɭɧɤɬɭ ɩɪɢɡɧɚɱɟɧɧɹ. ȼɢɬɪɚɬɢ ɱɚɫɭ ɩɿɲt  ɿ ɩɿɲt   ɡɚɡɜɢɱɚɣ ɜɪɚɯɨɜɭɸɬɶ 
ɫɟɪɟɞɧɶɨɸ ɜɟɥɢɱɢɧɨɸ )(2 ɩɿɲɩɿɜɩɿɲ ttt  . 

 

 

 
Ɋɢɫ. 1. ɋɯɟɦɢ ɩɪɨɫɬɢɯ ɿ ɫɤɥɚɞɧɢɯ ɩɟɪɟɫɭɜɚɧɶ 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɩɟɪɟɫɭɜɚɧɧɹ ɫɤɥɚɞɚɸɬɶ: 
 

ɬɪɨɱɩɿɲɩɟɪ tttt  2                                               (3) 

 
Ɍɪɚɧɫɩɨɪɬɧɿ ɩɟɪɟɫɭɜɚɧɧɹ ɩɨɱɢɧɚɸɬɶɫɹ ɿ ɡɚɤɿɧɱɭɸɬɶɫɹ ɧɚ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɚɯ ɦɿɫɶɤɨɝɨ 

ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. Ɂɨɧɚ ɩɿɲɨɯɿɞɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ ɨɰɿɧɸєɬɶɫɹ 
ɩɪɢɣɧɹɬɢɦ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɢɦ ɱɚɫɨɦ ɩɿɞɯɨɞɭ ɞɨ ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ ɦɚɤɫɞɩt ..  ɚɛɨ 
ɜɿɞɫɬɚɧɧɸ ɦɚɤɫɞɩl .. , ɹɤɭ ɩɪɨɯɨɞɢɬɶ ɩɿɲɨɯɿɞ ɡɚ ɰɟɣ ɱɚɫ. 

əɤɳɨ ɞɨɫɬɭɩɧɿɫɬɶ ɞɟɹɤɨʀ ɬɨɱɤɢ ɦɚɤɫɞɩɞɩ tt ....  , ɬɨ ɜɨɧɚ ɥɟɠɢɬɶ ɜ ɡɨɧɿ ɩɿɲɨɯɿɞɧɨʀ 
ɞɨɫɬɭɩɧɨɫɬɿ ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ, ɹɤɳɨ ɠ ɦɚɤɫɞɩɞɩ tt ....  , ɬɨ ɜɨɧɚ ɥɟɠɢɬɶ ɧɟ ɜ ɰɿɣ ɡɨɧɿ. 
Ʉɨɧɮɿɝɭɪɚɰɿɹ ɡɨɧɢ ɩɿɲɨɯɿɞɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɹɜɥɹє ɫɨɛɨɸ ɤɨɥɨ ɪɚɞɿɭɫɚ 

ɦɚɤɫɞɩR ..  ɡ ɰɟɧɬɪɨɦ ɜ ɡɭɩɢɧɨɱɧɨɦɭ ɩɭɧɤɬɿ. ɉɪɢ ɞɨɜɠɢɧɿ ɩɟɪɟɝɨɧɭ ɦɚɤɫɞɩn Rl ..2 ɡɨɧɢ ɜɩɥɢɜɭ 
ɫɭɫɿɞɧɿɯ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɧɟ ɩɟɪɟɤɪɢɜɚɸɬɶɫɹ. əɤɳɨ ɬɨɱɤɢ ɩɨɱɚɬɤɭ ɩɟɪɟɫɭɜɚɧɧɹ ɞɨ 
ɡɭɩɢɧɨɱɧɨɝɨ ɩɭɧɤɬɭ ɪɨɡɦɿɳɟɧɿ ɜɫɟɪɟɞɢɧɿ ɣɨɝɨ ɡɨɧɢ ɩɿɲɨɯɿɞɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɳɿɥɶɧɨ, ɬɨ ɿ 
ɫɟɪɟɞɧɿɣ ɪɚɞɿɭɫ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɪɚɞɿɭɫɨɦ ɿɧɟɪɰɿɣ. 
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ɦɚɤɫɞɩɫɪɞɩ RR ..... )3/2(
                            

(4) 

 

ȼɢɬɪɚɬɢ ɱɚɫɭ ɧɚ ɦɚɪɲɪɭɬɧɭ ɩɨʀɡɞɤɭ ɜɢɡɧɚɱɚɸɬɶɫɹ ʀʀ ɞɨɜɠɢɧɨɸ ..ɩɦl  ɿ ɲɜɢɞɤɿɫɬɸ 
ɫɩɨɥɭɱɟɧɧɹ ɫV  ɬɨɝɨ ɠ  ɜɢɞɭ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɧɚ ɹɤɨɦɭ ɜɨɧɚ ɡɞɿɣɫɧɸєɬɶɫɹ. 

 

ɫɩɦɩɦ Vlt /....                       (5) 

 
ȼɢɬɪɚɬɢ ɱɚɫɭ ɩɟɪɌ , ɩɨɜ’ɹɡɚɧɿ ɡ ɩɟɪɟɫɚɞɤɚɦɢ ɜ ɦɟɪɟɠɟɜɢɯ ɩɨʀɡɞɤɚɯ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɜɢɬɪɚɬ 

ɱɚɫɭ ɩɟɪt  ɧɚ ɩɿɲɨɯɿɞɧɟ ɩɟɪɟɦɿɳɟɧɧɹ ɦɿɠ ɡɭɩɢɧɨɱɧɢɦɢ ɩɭɧɤɬɚɦɢ ɤɿɧɰɹ ɩɨɩɟɪɟɞɧɶɨʀ ɿ ɩɨɱɚɬɤɭ 
ɧɚɫɬɭɩɧɨʀ ɦɚɪɲɪɭɬɧɨʀ ɩɨʀɡɞɤɢ ɿ ɨɱt  ɧɚ ɨɱɿɤɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɩɟɜɧɨɝɨ ɧɚɩɪɹɦɤɭ. 

 

ɨɱɩɟɪɩɟɪ ttɌ 
                             

(6) 

 

 
Ɋɢɫ. 2. Ɇɨɞɟɥɿ ɮɨɪɦɭɜɚɧɧɹ ɡɨɧ ɩɿɲɨɯɿɞɧɨʀ ɞɨɫɬɭɩɧɨɫɬɿ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɥɿɧɿɣ 

 
Ʉɨɟɮɿɰɿєɧɬ ɩɟɪɟɫɚɞɨɤ ɪɨɡɪɚɯɨɜɭєɬɶɫɹ:  
 

ɫɦɩɟɪ ȺȺK /
                             

(7) 

 

ɞɟ: ɦȺ  - ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɦɚɪɲɪɭɬɧɢɯ ɩɨʀɡɞɨɤ; ɫȺ  - ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɦɟɪɟɠɟɜɢɯ ɩɨʀɡɞɨɤ. 
ɋɭɛ’єɤɬ ɩɟɪɟɦɿɳɟɧɧɹ ɜɢɛɢɪɚє ɬɨɣ ɫɩɨɫɿɛ ɩɟɪɟɦɿɳɟɧɧɹ, ɩɪɢ ɹɤɨɦɭ ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ ɧɢɠɱɟ 

[1 - 4]. ɉɪɢ ɩɟɪɟɦɿɳɟɧɧɿ ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ ɿ ɪɟɫɭɪɫɿɜ ɧɚ ʀʀ ɜɿɞɧɨɜɥɟɧɧɹ ɫɤɥɚɞɚɸɬɶ: 
 

j

ɞɭɲ

i
iiij Ⱦ

C
VTɁ  ,                                           (8) 

 
ɞɟ Ɂij – ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ j -ɦ ɫɭɛ’єɤɬɨɦ ɩɪɢ i -ɦɭ ɫɩɨɫɨɛɿ ɩɟɪɟɦɿɳɟɧɧɹ; 
Ɍi – ɡɚɬɪɚɬɢ ɱɚɫɭ ɩɪɢ i -ɦɭ ɫɩɨɫɨɛɿ ɩɟɪɟɦɿɳɟɧɧɹ; 
ɋɿ – ɜɚɪɬɿɫɬɶ i -ɝɨ ɫɩɨɫɨɛɭ ɩɟɪɟɦɿɳɟɧɧɹ; 
Vi – ɲɜɢɞɤɿɫɬɶ ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ ɩɪɢ i -ɦɭ ɫɩɨɫɨɛɿ ɩɟɪɟɦɿɳɟɧɧɹ; 

j

ɞɭɲȾ  - ɞɨɯɨɞ, ɜ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɨɞɧɨɝɨ j -ɝɨ ɫɭɛ’єɤɬɚ ɩɟɪɟɦɿɳɟɧɧɹ. 
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ȱɧɬɟɧɫɢɜɧɨɫɬɿ ɜɢɬɪɚɬ ɭ ɪɿɡɧɢɯ ɫɩɨɫɨɛɚɯ ɩɟɪɟɦɿɳɟɧɧɹ ɿ ɫɬɪɭɤɬɭɪɧɢɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɭ ɧɟ 
ɨɞɧɚɤɨɜɿ. Ɂɜɢɱɚɣɧɨ, ɧɚɣɝɿɪɲɟ ɫɭɛ’єɤɬɨɦ ɩɟɪɟɦɿɳɟɧɧɹ ɫɩɪɢɣɦɚєɬɶɫɹ ɱɚɫ ɱɟɤɚɧɧɹ. Ʉɪɿɦ ɬɨɝɨ, 
ɫɚɦɟ ɩɟɪɟɫɭɜɚɧɧɹ ɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɡɚɫɨɛɿ ɬɚɤɨɠ ɦɚє ɪɿɡɧɢɣ ɫɬɭɩɿɧɶ ɡɦɟɧɲɟɧɧɹ ɟɧɟɪɝɿʀ. 
Ɉɫɤɿɥɶɤɢ ɫɭɛ’єɤɬ ɩɟɪɟɦɿɳɟɧɧɹ ɧɟ ɦɚє ɦɨɠɥɢɜɨɫɬɿ ɜɢɦɿɪɸɜɚɬɢ ɚɛɫɨɥɸɬɧɿ ɡɧɚɱɟɧɧɹ 
ɟɧɟɪɝɟɬɢɱɧɢɯ ɜɬɪɚɬ, ɜɿɧ ʀɯ ɩɨɪɿɜɧɸє ɫɭɛ’єɤɬɢɜɧɨ, ɧɚ ɨɫɧɨɜɿ ɜɥɚɫɧɢɯ ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɨɰɿɧɨɤ. ɐɿ 
ɠ ɨɰɿɧɤɢ є ɤɨɟɮɿɰɿєɧɬɚɦɢ ɩɟɪɟɪɚɯɭɜɚɧɧɹ ɜɢɬɪɚɬ ɱɚɫɭ ɜ ɟɧɟɪɝɟɬɢɱɧɿ ɜɬɪɚɬɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɭɛ’єɤɬɢɜɧɿ ɜɬɪɚɬɢ ɟɧɟɪɝɿʀ ɜ i-ɦɭ ɫɩɨɫɨɛɿ ɩɟɪɟɦɿɳɟɧɧɹ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɹɤ: 
 

j

ɞɭɲ

ɿ
ɩɟɪɩɟɪɨɱɨɱȿɿ Ⱦ

ɋɊɌɊɌɁ  ,                                          (9) 

 
ɞɟ  Ɍɨɱ – ɱɚɫ ɨɱɿɤɭɜɚɧɧɹ; Ɍɩɟɪ – ɱɚɫ ɩɟɪɟɦɿɳɟɧɧɹ; Ɋɨɱ  – ɩɫɢɯɨɥɨɝɿɱɧɚ ɨɰɿɧɤɚ ɜɢɬɪɚɬ ɱɚɫɭ 

ɧɚ ɨɱɿɤɭɜɚɧɧɹ;  Ɋɩɟɪ – ɩɫɢɯɨɥɨɝɿɱɧɚ ɨɰɿɧɤɚ ɜɢɬɪɚɬ ɱɚɫɭ ɜ ɩɟɪɟɦɿɳɟɧɧɿ; 
ȼɢɬɪɚɬɢ, ɳɨ ɜɢɧɢɤɥɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɭ ɩɪɨɰɟɫɿ ɩɟɪɟɦɿɳɟɧɧɹ ɩɫɢɯɨɥɨɝɿɱɧɨ ɫɢɥɶɧɿɲɟ 

ɜɩɥɢɜɚɸɬɶ ɧɚ ɜɢɛɿɪ, ɧɿɠ ɜɢɬɪɚɬɢ, ɧɟ ɚɞɪɟɫɨɜɚɧɿ ɧɚ ɤɨɧɤɪɟɬɧɟ ɩɟɪɟɦɿɳɟɧɧɹ.  
ɑɚɫɬɢɧɚ ɩɨɫɬɿɣɧɢɯ ɜɢɬɪɚɬ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɮɚɤɬɭ ɩɟɪɟɦɿɳɟɧɧɹ. Ɍɢɦɱɚɫɨɜɿ ɜɢɬɪɚɬɢ 

ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɡ ɩɨɝɥɹɞɭ “ɜɬɪɚɱɟɧɨʀ ɜɢɝɨɞɢ”. Ɂ ɩɫɢɯɨɥɨɝɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ ɰɿ ɜɢɬɪɚɬɢ ɦɨɠɭɬɶ 
ɜɩɥɢɜɚɬɢ ɧɚ ɪɿɲɟɧɧɹ ɩɪɨ ɜɢɛɿɪ, ɩɿɞɲɬɨɜɯɭɸɱɢ ɫɭɛ’єɤɬɚ ɩɟɪɟɦɿɳɟɧɧɹ “ɜɢɩɪɚɜɞɚɬɢ” ɩɨɧɟɫɟɧɿ 
ɜɢɬɪɚɬɢ ɩɿɞɜɢɳɟɧɨɸ ɟɤɫɩɥɭɚɬɚɰɿєɸ ɚɜɬɨɦɨɛɿɥɹ. 

Ɋɿɡɧɨɦɚɧɿɬɬɹ ɦɿɤɪɨɫɢɬɭɚɰɿɣ ɦɨɠɟ ɛɭɬɢ ɜɿɞɡɧɚɱɟɧɟ ɤɚɥɿɛɪɭɜɚɥɶɧɢɦ ɤɨɟɮɿɰɿєɧɬɨɦ, ɳɨ 
ɜɪɚɯɨɜɭє ɩɫɢɯɨɥɨɝɿɱɧɟ ɫɩɪɢɣɧɹɬɬɹ ɮɿɤɫɨɜɚɧɢɯ ɜɢɬɪɚɬ ɩɪɢ ɭɯɜɚɥɟɧɧɿ ɪɿɲɟɧɧɹ. Ɍɨɞɿ ɨɫɬɚɬɨɱɧɨ 
ɤɪɢɬɟɪɿɣ ɜɢɛɨɪɭ ɫɩɨɫɨɛɭ ɩɟɪɟɦɿɳɟɧɧɹ ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ 
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 321
,                       (10) 

 
ɞɟ  Kij - ɤɪɢɬɟɪɿɣ ɜɢɛɨɪɭ i -ɝɨ ɫɩɨɫɨɛɭ ɩɟɪɟɫɭɜɚɧɧɹ j -ɦ ɫɭɛ’єɤɬɨɦ, ɝɨɞ; 

i
C1  -  ɛɟɡɩɨɫɟɪɟɞɧɿ ɜɢɬɪɚɬɢ ɜ i -ɦɭ ɩɟɪɟɦɿɳɟɧɧɿ, ɝɪɧ; 

i
C2  - ɦɢɧɭɥɿ ɚɛɨ ɦɚɣɛɭɬɧɿ ɜɢɬɪɚɬɢ ɜ i -ɦɭ ɩɟɪɟɦɿɳɟɧɧɿ, ɝɪɧ; 

i
C3  - ɮɿɤɫɨɜɚɧɿ ɜɢɬɪɚɬɢ, ɩɪɢɜɟɞɟɧɿ ɞɨ ɨɞɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ, ɝɪɧ;  

ɧɚP  - ɤɨɟɮɿɰɿєɧɬ ɩɫɢɯɨɥɨɝɿɱɧɨɝɨ ɫɩɪɢɣɧɹɬɬɹ ɧɟ ɚɞɪɟɫɧɢɯ ɜɢɬɪɚɬ; 

ɮɿɤɊ  - ɤɨɟɮɿɰɿєɧɬ ɩɫɢɯɨɥɨɝɿɱɧɨɝɨ ɫɩɪɢɣɧɹɬɬɹ ɮɿɤɫɨɜɚɧɢɯ ɜɢɬɪɚɬ. 
Ɋɨɡɦɿɪɧɿɫɬɶ ɜɟɥɢɱɢɧɢ ɩɪɢɣɦɚєɬɶɫɹ ɜ ɨɞɢɧɢɰɹɯ ɜɢɦɿɪɭ ɜɢɬɪɚɬ ɜ ɨɞɢɧɢɰɸ ɜɢɦɿɪɭ ɱɚɫɭ. 

Ʉɨɟɮɿɰɿєɧɬɢ Ɋɨɱ, Ɋɩɟɪ, Ɋɧɚ ɿ Ɋɮɿɤ ɜɢɡɧɚɱɚɸɬɶɫɹ ɩɪɢ ɤɚɥɿɛɪɭɜɚɧɧɿ ɦɨɞɟɥɿ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɯɨɞɠɟɧɧɹ ɜ ɤɪɢɬɟɪɿɣ ɜɬɪɚɬ ɱɚɫɭ ɿ ɜɢɬɪɚɬ ɦɨɠɧɚ ɩɨɞɚɬɢ ɭ ɜɢɝɥɹɞɿ ɪɢɫ. 3. 

ɉɪɢ ɰɶɨɦɭ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ, ɳɨ ɧɚɫɟɥɟɧɧɹ ɜɢɛɢɪɚє ɬɨɣ ɫɩɨɫɿɛ ɩɟɪɟɦɿɳɟɧɧɹ, ɞɥɹ ɹɤɨɝɨ ɜɟɥɢɱɢɧɚ 
ɤɪɢɬɟɪɿɸ ɧɢɠɱɟ. ɐɟ ɬɜɟɪɞɠɟɧɧɹ ɦɨɠɟ ɩɨɪɭɲɭɜɚɬɢɫɹ ɜ ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ ɩɟɪɟɦɿɳɟɧɧɹ, ɚɥɟ ɜ 
ɰɿɥɨɦɭ ɩɨ ɜɫɿɣ ɫɭɤɭɩɧɨɫɬɿ ɩɚɫɚɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɭ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɫɬɚɧɿ ɜɤɚɡɚɧɢɣ 
ɤɪɢɬɟɪɿɣ є ɭɦɨɜɨɸ ɦɿɧɿɦɿɡɚɰɿʀ ɟɧɟɪɝɿʀ ɫɢɫɬɟɦɢ.  
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Ɋɢɫ. 3. ɋɯɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɤɪɢɬɟɪɿɸ ɜɢɛɨɪɭ ɫɩɨɫɨɛɭ ɩɟɪɟɦɿɳɟɧɧɹ 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɭɦɨɜɚɯ ɡɪɨɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɪɭɯɨɦɨɫɬɿ ɧɚɫɟɥɟɧɧɹ, ɪɢɧɨɤ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ ɜɢɦɚɝɚє ɱɿɬɤɨʀ ɫɟɝɦɟɧɬɚɰɿʀ ɡ ɦɟɬɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɪɚɯɭɜɚɧɧɹ ɿɧɬɟɪɟɫɿɜ 
ɫɭɛ’єɤɬɿɜ ɩɟɪɟɜɿɡɧɨɝɨ ɩɪɨɰɟɫɭ, ɤɨɦɮɨɪɬɧɨɫɬɿ ɣ ɛɟɡɩɟɤɢ ɩɟɪɟɫɭɜɚɧɧɹ ɲɥɹɯɨɦ ɨɩɬɢɦɿɡɚɰɿʀ 
ɫɬɪɭɤɬɭɪɢ ɣ ɤɿɥɶɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɹɤɿ ɨɛɫɥɭɝɨɜɭɸɬɶ ɦɚɪɲɪɭɬɧɭ ɦɟɪɟɠɭ, ɧɚ ɨɫɧɨɜɿ 
ɜɢɜɱɟɧɧɹ ɩɪɨɜɿɡɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɦɚɪɲɪɭɬɿɜ. 

 
1. ȿɮɪɟɦɨɜ ɂ.ɋ., Ʉɨɛɨɡɟɜ ȼ.Ɇ., ɘɞɢɧ ȼ.Ⱥ. Ɍɟɨɪɢɹ ɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟɪɟɜɨɡɨɤ. – Ɇ: ȼɵɫɲ. 
ɲɤɨɥɚ, 1980. – 534 ɫ. 
2. Ʉɪɢɫɬɨɩɱɭɤ Ɇ.Є. ɋɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɚɫɚɠɢɪɫɶɤɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ 
ɩɪɢɦɿɫɶɤɨɝɨ ɫɩɨɥɭɱɟɧɧɹ: Ɇɨɧɨɝɪɚɮɿɹ. – Ɋɿɜɧɟ: ɇɍȼȽɉ, 2012. – 158 ɫ. Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ:http://ep3.nuwm.edu.ua/1645/1/%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%BE%D0%

BF%D1%87%D1%83%D0%BA%20%D0%A1%D0%BE%D1%86%D1%96%D0%B0%D0%BB%D1%8C

%D0%BD%D0%BE-

%D0%B5%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B0%20za

h.pdf  

3. Ʉɪɢɫɬɨɩɱɭɤ Ɇ.Є. Ⱦɨɫɥɿɞɠɟɧɧɹ ɮɚɤɬɨɪɿɜ ɜɩɥɢɜɭ ɧɚ ɪɨɡɩɨɞɿɥ ɩɚɫɚɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɩɨ 
ɦɚɪɲɪɭɬɧɿɣ ɦɟɪɟɠɿ // ɇɚɭɤɨɜɿ ɧɨɬɚɬɤɢ. Ɇɿɠɜɭɡɿɜɫɶɤɢɣ ɡɛɿɪɧɢɤ. Ʌɭɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ 
ɭɧɿɜɟɪɫɢɬɟɬ – ȼɢɩ. 45.  – Ʌɭɰɶɤ: ɅɇɌɍ, 2014. – ɋ. 317-323.   

4. Ʉɨɪɟɰɶɤɚ ɋ.Ɉ. ɍɩɪɚɜɥɿɧɧɹ ɪɨɡɜɢɬɤɨɦ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ 
ɪɟɝɿɨɧɿɜ ɍɤɪɚʀɧɢ: Ɇɨɧɨɝɪɚɮɿɹ / ɋ.Ɉ. Ʉɨɪɟɰɶɤɚ, Ɋ.Ɋ. Ʌɚɪɿɧɚ, Ɇ.Є. Ʉɪɢɫɬɨɩɱɭɤ, ȼ.Ⱥ. ɉɨɡɧɚɯɨɜɫɶɤɢɣ ɬɚ 
ɿɧ. - Ɋɿɜɧɟ: ɇɍȼȽɉ, 2014. - 256 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ:  http://ep3.nuwm.edu.ua/2224/1/737100%20zah.pdf 
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ȾɈɋɅȱȾɀȿɇɇə ɋɄɅȺȾɍ ɌɊȺɇɋɉɈɊɌɇɈȽɈ ɉɈɌɈɄɍ ɇȺ 
ȻȺȽȺɌɈɋɆɍȽɈȼɂɏ ȼɍɅɂɐəɏ 

 
INVESTIGATION OF TRAFFIC FLOW COMPOSITOIN ON MULTILANE STREETS 

 
Ʉɭɩɟɧɤɨ ɘɪɿɣ, Ⱥɪɬɢɦɨɜɢɱ ɉɚɜɥɨ, ɉɥɟɫɚɤ Ɇɢɯɚɣɥɨ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  

ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 
Ɋɿɜɟɧɶ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɧɚ ɪɿɡɧɢɯ ɬɟɪɢɬɨɪɿɹɯ ɦɿɫɬɚ є ɧɟɨɞɧɚɤɨɜɢɦ. ɐɟ 

ɡɭɦɨɜɥɟɧɨ ɰɿɥɢɦ ɪɹɞɨɦ ɱɢɧɧɢɤɿɜ, ɡɨɤɪɟɦɚ: ɤɨɧɮɿɝɭɪɚɰɿєɸ ɬɚ ɝɟɨɦɟɬɪɢɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ (ȼȾɆ); ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɩɪɢɡɧɚɱɟɧɧɹɦ ɬɟɪɢɬɨɪɿʀ; ɪɨɡɦɿɳɟɧɧɹɦ 
ɡɚɝɚɥɶɧɨɦɿɫɶɤɢɯ ɰɟɧɬɪɿɜ ɩɪɢɬɹɝɚɧɧɹ ɧɚɫɟɥɟɧɧɹ; ɝɭɫɬɢɧɨɸ ɬɚ ɪɿɜɧɨɦɿɪɧɿɫɬɸ ɪɨɡɫɟɥɟɧɧɹ 
ɦɟɲɤɚɧɰɿɜ ɬɟɪɢɬɨɪɿєɸ ɦɿɫɬɚ; ɪɿɜɧɟɦ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɨɳɨ. Ɂ ɬɨɱɤɢ 
ɡɨɪɭ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ є ɡɚɛɟɡɩɟɱɟɧɧɹ ɲɜɢɞɤɢɯ, ɤɨɦɮɨɪɬɧɢɯ ɬɚ 
ɛɟɡɩɟɱɧɢɯ ɩɟɪɟɦɿɳɟɧɶ ɥɸɞɟɣ ɬɟɪɢɬɨɪɿєɸ ɦɿɫɬɚ. ɉɪɢ ɰɶɨɦɭ, ɧɟɨɛɯɿɞɧɨ ɞɨɫɹɝɬɢ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɪɿɜɧɹ ɪɨɡɜɢɬɤɭ ɦɚɪɲɪɭɬɧɨʀ ɦɟɪɟɠɿ, ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɦɿɠ ɪɿɡɧɢɦɢ ɜɢɞɚɦɢ ɦɿɫɶɤɨɝɨ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ (ɆȽɌ) ɬɚ ɡɪɭɱɧɨɫɬɿ ɫɩɨɥɭɱɟɧɧɹ ɦɿɠ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɪɚɣɨɧɚɦɢ. Ⱦɨɫɢɬɶ ɱɚɫɬɨ ɰɟ є 
ɩɪɨɛɥɟɦɨɸ, ɨɫɤɿɥɶɤɢ ɩɨɜ’ɹɡɚɧɨ ɿɡ ɜɿɞɫɭɬɧɿɫɬɸ ɦɨɠɥɢɜɨɫɬɟɣ ɜɢɞɿɥɢɬɢ ɬɚ ɨɛɥɚɲɬɭɜɚɬɢ ɞɥɹ ɆȽɌ 
ɨɤɪɟɦɿ ɫɦɭɝɢ ɪɭɯɭ, ɚ ɬɨ ɣ ɰɿɥɿ ɜɭɥɢɰɿ. Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɟ ɜɿɞɩɨɜɿɞɧɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ. ȱɫɧɭɸɱɟ 
ɧɨɪɦɚɬɢɜɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɟ ɞɿє ɭ ɫɮɟɪɿ ɨɪɝɚɧɿɡɚɰɿʀ ɦɿɫɶɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɧɟ ɞɚє 
ɱɿɬɤɢɯ ɤɪɢɬɟɪɿʀ, ɹɤɿ ɛ ɦɿɫɬɢɥɢ ɨɞɧɨɡɧɚɱɧɢɣ ɿ ɜɢɱɟɪɩɧɢɣ ɩɟɪɟɥɿɤ ɩɨɤɚɡɧɢɤɿɜ, ɡɚ ɹɤɢɦɢ ɦɨɠɧɚ 
ɫɬɜɟɪɞɠɭɜɚɬɢ ɩɪɨ ɞɨɰɿɥɶɧɿɫɬɶ ɬɚɤɢɯ ɪɿɲɟɧɶ. ɍ ɜɿɬɱɢɡɧɹɧɿɣ ɧɚɭɤɨɜɿɣ ɩɪɚɤɬɢɰɿ є ɡɧɚɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɧɚɩɪɚɰɶɨɜɚɧɢɯ ɦɟɬɨɞɢɤ ɳɨɞɨ ɰɿєʀ ɩɪɨɛɥɟɦɚɬɢɤɢ, ɹɤɿ ґɪɭɧɬɭɸɬɶɫɹ ɧɚ ɜɢɡɧɚɱɟɧɧɿ 
ɮɭɧɤɰɿɣ ɪɨɡɫɟɥɟɧɧɹ ɦɟɲɤɚɧɰɿɜ, ɧɚɣɤɨɪɨɬɲɢɯ ɜɿɞɫɬɚɧɟɣ ɩɟɪɟɦɿɳɟɧɧɹ, ɭɩɪɚɜɥɿɧɧɹ 
ɩɚɫɚɠɢɪɫɶɤɢɦɢ ɬɚ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɩɨɬɨɤɚɦɢ (Ɍɉ), ɨɩɬɢɦɚɥɶɧɢɯ ɦɚɪɲɪɭɬɧɢɯ ɦɟɪɟɠ ɞɥɹ ɪɿɡɧɢɯ 
(ɡɚ ɪɨɡɦɿɪɚɦɢ) ɦɿɫɬ ɬɨɳɨ. 

ɍ ɰɿɣ ɪɨɛɨɬɿ ɪɨɡɝɥɹɧɭɬɨ ɚɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɩɪɨɜɟɞɟɧɢɯ ɧɚ 
ɦɚɝɿɫɬɪɚɥɶɧɿɣ ȼȾɆ ɦɿɫɬɚ Ʌɶɜɨɜɚ. ȼɢɯɨɞɹɱɢ ɿɡ ɫɩɟɰɢɮɿɤɢ ɤɨɧɮɿɝɭɪɚɰɿʀ ɰɿєʀ ɦɟɪɟɠɿ, ɨɛ’єɤɬɚɦɢ 
ɞɨɫɥɿɞɠɟɧɧɹ ɨɛɪɚɧɨ ɪɚɞɿɚɥɶɧɿ ɛɚɝɚɬɨɫɦɭɝɨɜɿ ɦɚɝɿɫɬɪɚɥɶɧɿ ɜɭɥɢɰɿ ɪɟɝɭɥɶɨɜɚɧɨɝɨ ɪɭɯɭ 
ɡɚɝɚɥɶɧɨɦɿɫɶɤɨɝɨ ɡɧɚɱɟɧɧɹ ɡ 2ɯ2 ɫɦɭɝɚɦɢ ɪɭɯɭ. Ɂɚɜɞɚɧɧɹɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɜɢɡɧɚɱɟɧɧɹ 
ɪɨɡɩɨɞɿɥɭ Ɍɉ ɩɨ ɫɦɭɝɚɯ, ɜɢɯɨɞɹɱɢ ɿɡ ɩɨɤɚɡɧɢɤɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɿ, ɲɜɢɞɤɨɫɬɿ ɬɚ ɫɤɥɚɞɭ ɪɭɯɭ. Ɂɚ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɦɿɪɭ ɧɚɛɥɢɠɟɧɧɹ ɞɨ ɰɟɧɬɪɭ ɦɿɫɬɚ ɱɚɫɬɤɚ 
ɜɚɧɬɚɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɭ ɩɨɬɨɰɿ ɡɦɟɧɲɭєɬɶɫɹ ɡ 7–11% ɧɚ ɩɟɪɢɮɟɪɿʀ ɞɨ 1–2% ɡ ɧɚɛɥɢɠɟɧɧɹɦ 
ɞɨ ɰɟɧɬɪɭ. Ɍɚɤɚ ɬɟɧɞɟɧɰɿє є ɡɪɨɡɭɦɿɥɨ ɿ ɩɨɜ’ɹɡɚɧɚ ɿɡ ɡɚɝɚɥɶɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɨɪɝɚɧɿɡɚɰɿʀ 
ɜɚɧɬɚɠɧɨɝɨ ɪɭɯɭ ɭ ɦɿɫɬɚɯ. ɉɪɨɬɢɥɟɠɧɢɦ є ɬɪɟɧɞ ɡɦɿɧɢ ɱɚɫɬɤɢ ɆȽɌ ɭ ɩɨɬɨɰɿ, ɹɤɢɣ ɜɿɞ 
ɩɟɪɢɮɟɪɿʀ ɞɨ ɰɟɧɬɪɭ ɡɦɿɧɸєɬɶɫɹ ɡ 2–3% ɞɨ 19–24% ɿɡ ɡɦɿɳɟɧɧɹɦ ɞɨ ɤɪɚɣɧɶɨʀ ɩɪɚɜɨʀ ɫɦɭɝɢ. 
ȼɿɞɩɨɜɿɞɧɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɚɞɿɧɧɹ ɫɟɪɟɞɧɿɯ ɦɢɬɬєɜɢɯ ɲɜɢɞɤɨɫɬɟɣ ɡ 43 ɤɦ/ɝɨɞ ɞɨ 18 ɤɦ/ɝɨɞ. 
Ɇɟɬɨɸ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ є ɜɢɡɧɚɱɟɧɧɹ ɤɪɢɬɟɪɿʀɜ, ɳɨ ґɪɭɧɬɭɸɬɶɫɹ ɧɚ ɩɨɤɚɡɧɢɤɚɯ ɪɭɯɭ, 
ɹɤɿ ɛ ɞɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɜɫɬɚɧɨɜɢɬɢ ɦɟɠɿ ɞɿɥɹɧɨɤ ɪɚɞɿɚɥɶɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ ɦɿɫɬ, ɧɚ ɹɤɢɯ: ɆȽɌ 
ɞɨɰɿɥɶɧɨ ɩɪɨɩɭɫɤɚɬɢ ɭ ɡɚɝɚɥɶɧɿɣ ɫɬɪɭɤɬɭɪɿ Ɍɉ; ɨɛɥɚɲɬɨɜɭɜɚɬɢ ɜɢɞɿɥɟɧɿ ɫɦɭɝɢ; ɨɛɥɚɲɬɨɜɭɜɚɬɢ 
ɨɤɪɟɦɿ ɜɭɥɢɰɿ.  

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 2 

ǺȘȈȕșȗȖȘȚȕȭ șȐșȚȍȔȐ 

104 

ɍȾɄ 656.135            
 

ɎɈɊɆɍȼȺɇɇə ɆȱɀɇȺɊɈȾɇɂɏ 
ɌɊȺɇɋɉɈɊɌɇɂɏ ɄɈɊɂȾɈɊȱȼ ȼ ɍɄɊȺȲɇȱ 

 

FORMATION OF INTERNATIONAL TRANSPORT CORRIDORS IN UKRAINE 
 

Ʌɢɧɧɢɤ ȱɪɢɧɚ, Ȼɟɡɧɨɫɸɤ Ɋɨɦɚɧ 
 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɦɿɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦɟɧɿ Ɉ. Ɇ. Ȼɟɤɟɬɨɜɚ 

ɜɭɥ. Ɇɚɪɲɚɥɚ Ȼɚɠɚɧɨɜɚ, 17, ɦ. ɏɚɪɤɿɜ, 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. 

 
ɉɪɨɛɥɟɦɢ ɪɨɡɜɢɬɤɭ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɦɿɫɬ ɫɬɚɥɢ ɩɪɟɞɦɟɬɨɦ 

ɩɢɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɱɟɧɢɯ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧ ɫɜɿɬɭ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɩɨɥɿɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, 
ɪɨɡɦɿɪɿɜ ɬɟɪɢɬɨɪɿʀ, ɱɢɫɟɥɶɧɨɫɬɿ ɧɚɫɟɥɟɧɧɹ ɬɨɳɨ [1–4]. 

ɋɩɪɢɹɬɥɢɜɟ ɝɟɨɝɪɚɮɿɱɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɍɤɪɚʀɧɢ ɜ ɰɟɧɬɪɿ єɜɪɚɡɿɣɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɫɢɫɬɟɦ ɡɭɦɨɜɥɸє ʀʀ ɫɬɚɧɨɜɥɟɧɧɹ ɿ ɪɨɡɜɢɬɨɤ ɹɤ ɩɨɬɭɠɧɨɝɨ єɜɪɨɩɟɣɫɶɤɨʀ ɬɪɚɧɡɢɬɧɨʀ ɞɟɪɠɚɜɢ. 
ɉɿɞɬɜɟɪɞɠɟɧɧɹɦ ɰɶɨɝɨ є ɬɨɣ ɮɚɤɬ, ɳɨ ɿɫɧɭɸɱɚ ɫɢɫɬɟɦɚ ɉɚɧ-єɜɪɨɩɟɣɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɤɨɪɢɞɨɪɿɜ ɨɯɨɩɥɸє ɡɧɚɱɧɭ ɱɚɫɬɢɧɭ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ, ɹɤɚ ɜɤɥɸɱɚє Ɂɚɯɿɞɧɢɣ, 
ɉɪɢɞɧɿɩɪɨɜɫɶɤɢɣ ɿ ɉɪɢɦɨɪɫɶɤɢɣ ɪɟɝɿɨɧɢ.  

ɋɬɜɨɪɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ ɬɚ ɜɯɨɞɠɟɧɧɹ ʀɯ ɞɨ ɦɿɠɧɚɪɨɞɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɢɫɬɟɦɢ ɜɢɡɧɚɧɨ ɩɪɿɨɪɢɬɟɬɧɢɦ ɡɚɝɚɥɶɧɨɞɟɪɠɚɜɧɢɦ ɧɚɩɪɹɦɨɦ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨ-
ɞɨɪɨɠɧɶɨɝɨ ɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ. 

ɍɤɪɚʀɧɚ ɜɟɞɟ ɚɤɬɢɜɧɭ ɩɨɥɿɬɢɤɭ ɩɿɞɬɪɢɦɤɢ єɜɪɨɩɟɣɫɶɤɢɯ ɿɧɿɰɿɚɬɢɜ ɳɨɞɨ ɫɬɜɨɪɟɧɧɹ 
ɦɿɠɧɚɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ (ɆɌɄ), ɩɪɨɩɨɧɭє ɫɜɨʀ ɜɚɪɿɚɧɬɢ ɤɨɪɢɞɨɪɿɜ 
Єɜɪɨɩɟɣɫɶɤɨɦɭ ɫɩɿɜɬɨɜɚɪɢɫɬɜɭ. 

ɉɨɫɬɚɧɨɜɨɸ Ʉɚɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿɜ ɍɤɪɚʀɧɢ ɜɿɞ 16 ɝɪɭɞɧɹ 1996 ɪ. ɡɚɬɜɟɪɞɠɟɧɨ ɩɟɪɟɥɿɤ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ ɍɤɪɚʀɧɢ, ɹɤɿ ɜɤɥɸɱɟɧɿ ɞɨ ɆɌɄ [5] ɿ ɹɤɿ ɩɪɨɩɨɧɭєɬɶɫɹ 
ɜɤɥɸɱɢɬɢ ɹɤ ɞɨɩɨɜɧɟɧɧɹ [6] (ɬɚɛɥ. 1). 

Ɍɚɛɥɢɰɹ 1  
ɇɚɰɿɨɧɚɥɶɧɚ ɦɟɪɟɠɚ ɦɿɠɧɚɪɨɞɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ ɍɤɪɚʀɧɢ [2–4, 6] 

ɇɚɡɜɚ ɦɿɠɧɚɪɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɭ Ɇɚɪɲɪɭɬ 
ɉɚɧ-єɜɪɨɩɟɣɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɪɢɞɨɪ № 3 
(Ʉɪɢɬɫɶɤɢɣ № 3) 

Ʉɪɚɤɿɜɟɰɶ – Ʌɶɜɿɜ – Ɋɿɜɧɟ – ɀɢɬɨɦɢɪ – Ʉɢʀɜ 

ɉɚɧ-єɜɪɨɩɟɣɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɪɢɞɨɪ № 5 
(Ʉɪɢɬɫɶɤɢɣ № 5) 

ɑɨɩ/ɍɠɝɨɪɨɞ – ɋɬɪɢɣ – Ʌɶɜɿɜ 

        ɜɿɞɝɚɥɭɠɟɧɧɹ 5ɚ ɋɬɨɪɨɠɧɢɰɹ – ɍɠɝɨɪɨɞ – Ɇɭɤɚɱɟɜɟ 
        ɜɿɞɝɚɥɭɠɟɧɧɹ 5b Ʉɨɫɢɧɢ-Ɇɭɤɚɱɟɜɟ 
ɉɚɧ-єɜɪɨɩɟɣɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɪɢɞɨɪ № 9 
(Ʉɪɢɬɫɶɤɢɣ № 9) 

ɇɨɜɿ Ɏɪɨɥɨɜɢɱɿ – ɑɟɪɧɿɝɿɜ – Ʉɿɩɬɿ – Ʉɢʀɜ – Ʌɸɛɚɲɿɜɤɚ – 
ɉɥɚɬɨɧɨɜɟ 

        ɜɿɞɝɚɥɭɠɟɧɧɹ 9ɚ Ʌɸɛɚɲɿɜɤɚ – Ɉɞɟɫɚ/ɑɨɪɧɨɦɨɪɫɶɤ 
        ɜɿɞɝɚɥɭɠɟɧɧɹ 9ɫ Ȼɚɱɿɜɫɶɤ – Ʉɿɩɬɿ 
Єɜɪɨɩɚ - Ʉɚɜɤɚɡ - Ⱥɡɿɹ (ɌRȺɋȿɋȺ) Єɜɪɨɩɚ-Ⱥɡɿɹ Ʉɪɚɤɿɜɟɰɶ – Ʌɶɜɿɜ – Ɋɿɜɧɟ – ɀɢɬɨɦɢɪ – Ʉɢʀɜ – ɉɨɥɬɚɜɚ – 

ɏɚɪɤɿɜ – Ⱦɟɛɚɥɶɰɟɜɟ – ȱɡɜɚɪɢɧɟ 
Ƚɞɚɧɫɶɤ-Ɉɞɟɫɚ (Ȼɚɥɬɿɣɫɶɤɟ ɦɨɪɟ-ɑɨɪɧɟ ɦɨɪɟ) əɝɨɞɢɧ – Ʉɨɜɟɥɶ – Ʌɭɰɶɤ – Ɍɟɪɧɨɩɿɥɶ – ɏɦɟɥɶɧɢɰɶɤɢɣ – 

ȼɿɧɧɢɰɹ – ɍɦɚɧɶ – Ɉɞɟɫɚ/ɑɨɪɧɨɦɨɪɫɶɤ 
ɑȿɋ Ɋɟɧɿ – ȱɡɦɚʀɥ – Ɉɞɟɫɚ – Ɇɢɤɨɥɚʀɜ – ɏɟɪɫɨɧ – Ɇɟɥɿɬɨɩɨɥɶ – 

Ȼɟɪɞɹɧɫɶɤ – Ɇɚɪɿɭɩɨɥɶ – ɇɨɜɨɚɡɨɜɫɶɤ 
Єɜɪɚɡɿɣɫɶɤɢɣ Ɉɞɟɫɚ – Ɇɢɤɨɥɚʀɜ – ɏɟɪɫɨɧ – Ⱦɠɚɧɤɨɣ – Ʉɟɪɱ 
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Ɇɿɠɧɚɪɨɞɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɤɨɪɢɞɨɪɢ, ɹɤɿ ɩɟɪɟɬɢɧɚɸɬɶ ɍɤɪɚʀɧɭ, ɫɯɨɞɹɬɶɫɹ ɜ ɧɚɣɤɪɭɩɧɿɲɢɯ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɭɡɥɚɯ — Ʌɶɜɿɜɫɶɤɨɦɭ, Ʉɢʀɜɫɶɤɨɦɭ ɣ Ɉɞɟɫɶɤɨɦɭ. Ⱥɧɚɥɿɡ ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɨɛɥɚɫɧɢɯ ɰɟɧɬɪɿɜ ɍɤɪɚʀɧɢ ɧɚ ɝɨɥɨɜɧɢɯ ɦɚɝɿɫɬɪɚɥɹɯ ɦɿɠɧɚɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ 
ɫɜɿɞɱɢɬɶ, ɳɨ: 

1) ɧɚɣɤɪɚɳɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɝɨɥɨɜɧɢɯ ɦɚɝɿɫɬɪɚɥɹɯ ɦɚє Ɉɞɟɫɚ: ɫɚɦɟ ɭ ɰɶɨɦɭ ɜɟɥɢɤɨɦɭ 
ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɜɭɡɥɿ ɩɨєɞɧɭɸɬɶɫɹ ɬɪɢ ɦɿɠɧɚɪɨɞɧɿ ɦɚɝɿɫɬɪɚɥɿ (ɤɨɪɢɞɨɪ № 9, Ȼɚɥɬɢɤɚ – ɑɨɪɧɟ 
ɦɨɪɟ ɬɚ ɤɨɪɢɞɨɪ ɑȿɋ); 

2) ɭ Ʉɢєɜɿ ɪɨєɞɧɭɸɬɶɫɹ ɤɨɪɢɞɨɪ № 9 ɡ ɜɿɞɝɚɥɭɠɟɧɧɹɦ ɧɚ Ɇɿɧɫɶɤ ɬɚ ɤɨɪɢɞɨɪ № 3; 
3) ɭ Ʌɶɜɨɜɿ ɡɛɿɝɚɸɬɶɫɹ ɤɨɪɢɞɨɪɢ № 3 ɬɚ № 5, ɚ ɤɪɿɡɶ ɍɠɝɨɪɨɞ ɩɪɨɯɨɞɢɬɶ ɤɨɪɢɞɨɪ № 5; 
4) ɨɤɪɿɦ ɰɶɨɝɨ ɧɚ ɜɚɠɥɢɜɿɣ ɦɚɝɿɫɬɪɚɥɿ ɑȿɋ ɪɨɡɬɚɲɨɜɚɧɿ Ⱦɨɧɟɰɶɤ, Ⱦɧɿɩɪɨ, Ɉɞɟɫɚ (ɚ ɬɚɤɨɠ 

Ⱦɭɧɚɣɫɶɤɿ ɩɨɪɬɢ Ɋɟɧɿ ɬɚ ȱɡɦɚʀɥ). 
ɑɟɪɟɡ ɬɟɪɢɬɨɪɿɸ ɍɤɪɚʀɧɢ ɪɭɯɚɸɬɶɫɹ ɜɚɧɬɚɠɨɩɨɬɨɤɢ ɦɿɠ ɤɪɚʀɧɚɦɢ ɉɿɜɞɟɧɧɨ-ɋɯɿɞɧɨʀ, 

ɋɟɪɟɞɧɶɨʀ Ⱥɡɿʀ, Ʉɢɬɚєɦ ɬɚ ɤɪɚʀɧɚɦɢ Єɜɪɨɩɢ.  
ɇɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɨɤ ɦɿɠɧɚɪɨɞɧɨɝɨ ɬɪɚɧɡɢɬɭ ɜ ɍɤɪɚʀɧɿ ɦɚє ɜɢɤɥɸɱɧɨ ɜɚɠɥɢɜɟ 

ɡɧɚɱɟɧɧɹ. Ⱦɨɯɨɞɢ ɜɿɞ ɧɶɨɝɨ ɞɨɫɹɝɚɸɬɶ 2,3 ɦɥɪɞ ɞɨɥ. ɋɒȺ ɧɚ ɪɿɤ, ɚɛɨ 13 % ɜɫɶɨɝɨ ɟɤɫɩɨɪɬɭ 
[7]. Ʉɨɠɧɚ ɬɨɧɧɚ ɬɪɚɧɡɢɬɭ ɜɚɧɬɚɠɿɜ ɱɟɪɟɡ ɍɤɪɚʀɧɭ ɞɚє 8–9 ɞɨɥɚɪɿɜ ɜɚɥɸɬɧɢɯ ɧɚɞɯɨɞɠɟɧɶ. 

ɇɚ ɬɪɚɧɫɩɨɪɬɿ ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ ɨɛɫɹɝɢ ɬɪɚɧɡɢɬɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ  
(2016 ɪ.) ɫɬɚɧɨɜɢɥɢ 35 ɦɥɧ ɬɨɧɧ, ɡ ɧɢɯ ɡɚɥɿɡɧɢɱɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ 33,2 ɦɥɧ ɬɨɧɧ ɚɛɨ 95 %, 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ 1,6 ɦɥɧ ɬɨɧɧ, ɪɿɱɤɨɜɢɦ ɬɚ ɩɨɜɿɬɪɹɧɢɦ — ɛɥɢɡɶɤɨ 0,2 ɦɥɧ ɬɨɧɧ. 

Ɇɚɣɠɟ 95 % ɬɪɚɧɡɢɬɧɢɯ ɩɨɬɨɤɿɜ ɩɪɨɯɨɞɢɬɶ ɍɤɪɚʀɧɨɸ ɱɟɪɟɡ ɡɚɥɿɡɧɢɱɧɿ ɩɟɪɟɯɨɞɢ. ȼ 
ɨɫɧɨɜɧɨɦɭ ɰɟ ɟɤɫɩɨɪɬɧɿ ɜɚɧɬɚɠɿ ɡ Ɋɨɫɿʀ, Ȼɿɥɨɪɭɫɿ, Ʉɚɡɚɯɫɬɚɧɭ (ɡɚɥɿɡɧɚ ɪɭɞɚ, ɤɚɦ'ɹɧɟ ɜɭɝɿɥɥɹ, 
ɧɚɮɬɨɩɪɨɞɭɤɬɢ), ɳɨ ɧɚɩɪɚɜɥɹɸɬɶɫɹ ɭ ɋɥɨɜɚɱɱɢɧɭ, ɍɝɨɪɳɢɧɭ, Ⱥɜɫɬɪɿɸ, ɑɟɯɿɸ, Ɋɭɦɭɧɿɸ, ɚ 
ɬɚɤɨɠ ɱɟɪɟɡ ɩɨɪɬɢ ɜ ɿɧɲɿ ɤɪɚʀɧɢ ɫɜɿɬɭ [7]. 

Ⱥɜɬɨɦɨɛɿɥɶɧɿ ɬɪɚɧɡɢɬɧɿ ɩɟɪɟɜɟɡɟɧɧɹ ɩɟɪɟɜɚɠɧɨ ɡɞɿɣɫɧɸɸɬɶɫɹ ɚɜɬɨɦɚɝɿɫɬɪɚɥɹɦɢ, ɳɨ 
ɩɪɨɯɨɞɹɬɶ ɧɚɩɪɹɦɤɚɦɢ: ɡɚɯɿɞ ɍɤɪɚʀɧɢ – Ɋɨɫɿɹ, Ȼɿɥɨɪɭɫɶ; ɦɨɪɫɶɤɿ ɩɨɪɬɢ ɍɤɪɚʀɧɢ – Ɋɨɫɬɨɜ, 
Ʉɚɜɤɚɡ, Ɇɨɥɞɨɜɚ – Ɋɨɫɿɹ ɬɚ ɿɧɲɿ. Ⱦɨ ɧɨɦɟɧɤɥɚɬɭɪɢ ɜɚɧɬɚɠɿɜ, ɳɨ ɩɟɪɟɜɨɡɹɬɶɫɹ, ɜɯɨɞɹɬɶ 
ɩɪɨɞɭɤɬɢ ɯɚɪɱɭɜɚɧɧɹ, ɨɞɹɝ, ɜɡɭɬɬɹ, ɦɟɛɥɿ, ɮɚɪɦɚɰɟɜɬɢɱɧɚ ɩɪɨɞɭɤɰɿɹ, ɤɨɧɬɟɣɧɟɪɧɿ ɜɚɧɬɚɠɿ, ɜ 
ɬɨɦɭ ɱɢɫɥɿ ɣ ɬɿ, ɳɨ ɩɟɪɟɪɨɛɥɹɸɬɶɫɹ ɜ ɦɨɪɫɶɤɢɯ ɩɨɪɬɚɯ. 

ȼɢɝɿɞɧɟ ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɥɨɠɟɧɧɹ ɍɤɪɚʀɧɢ ɧɚ ɲɥɹɯɭ ɨɫɧɨɜɧɢɯ ɬɪɚɧɡɢɬɧɢɯ ɩɨɬɨɤɿɜ ɦɿɠ 
Єɜɪɨɩɨɸ ɬɚ Ⱥɡɿєɸ, ɧɚɹɜɧɿɫɬɶ ɦɨɪɫɶɤɢɯ ɱɨɪɧɨɦɨɪɫɶɤɢɯ ɩɨɪɬɿɜ ɫɬɜɨɪɸє ɜɫɿ ɧɟɨɛɯɿɞɧɿ 
ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɩɟɪɟɜɟɡɟɧɶ, ɚ ɬɚɤɨɠ ɡɚɥɭɱɟɧɧɹ ɡɧɚɱɧɢɯ ɨɛɫɹɝɿɜ ɬɪɚɧɡɢɬɧɢɯ 
ɜɚɧɬɚɠɿɜ ɬɚ ɩɪɨɩɭɫɤɭ ʀɯ ɧɚɣɤɨɪɨɬɲɢɦɢ ɧɚɩɪɹɦɤɚɦɢ [7]. 

ȼ ɍɤɪɚʀɧɿ – ɬɪɚɧɡɢɬɧɿɣ ɞɟɪɠɚɜɿ – ɧɟ ɩɨɜɧɨɸ ɦɿɪɨɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɨɬɟɧɰɿɣɧɿ 
ɦɨɠɥɢɜɨɫɬɿ, – ɥɢɲɟ ɧɚ 70 %. ɆɌɄ, ɹɤɿ ɩɪɨɯɨɞɹɬɶ ɱɟɪɟɡ ɬɟɪɢɬɨɪɿɸ ɍɤɪɚʀɧɢ, ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɦɿɠɧɚɪɨɞɧɢɦ ɜɢɦɨɝɚɦ. ɍɤɪɚʀɧɚ, ɦɚɸɱɢ ɬɟɯɧɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɡɚɥɭɱɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɨɛɫɹɝɿɜ 
ɬɪɚɧɡɢɬɧɢɯ ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ, ɦɨɠɟ ɪɿɜɧɨɦɿɪɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿɫɧɭɸɱɿ ɪɟɡɟɪɜɢ ɡɚ ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɭ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɚɧɝɥɿɣɫɶɤɨɝɨ ɿɧɫɬɢɬɭɬɭ «Ɋɟɧɞɟɥ» ɳɨɞɨ ɤɨɟɮɿɰɿєɧɬɭ 
ɬɪɚɧɡɢɬɧɨɫɬɿ ɍɤɪɚʀɧɚ ɡɚɣɦɚє ɩɟɪɲɟ ɦɿɫɰɟ ɜ Єɜɪɨɩɿ, ɚɥɟ ɫɬɭɩɿɧɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɍɤɪɚʀɧɢ ɳɟ ɞɨɫɢɬɶ ɧɢɡɶɤɢɣ. ɉɨɥɶɳɚ, ɹɤɚ ɦɚє ɦɟɧɲɿ ɬɟɪɢɬɨɪɿɚɥɶɧɿ 
ɦɨɠɥɢɜɨɫɬɿ, ɨɬɪɢɦɚє ɳɨɪɿɱɧɨ ɦɚɣɠɟ 4 ɦɥɪɞ ɞɨɥ. ɩɪɢɛɭɬɤɭ ɜɿɞ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. ɍ ɧɚɫ 
ɰɟɣ ɩɨɤɚɡɧɢɤ ɡɧɚɱɧɨ ɧɢɠɱɢɣ. ɉɪɨɛɥɟɦɚ ɩɨɥɹɝɚє ɭ ɜɿɞɫɭɬɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ, ɳɨ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ ɫɜɿɬɨɜɢɯ ɫɬɚɧɞɚɪɬɿɜ. 

Ɂɝɿɞɧɨ ɡ Ʉɨɧɰɟɩɰɿєɸ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɞɨɪɨɠɧɶɨɝɨ ɤɨɦɩɥɟɤɫɭ (ɌȾɄ) ɍɤɪɚʀɧɢ ɞɨ 
2020 ɪɨɤɭ [8] ɩɟɪɟɞɛɚɱɟɧɨ ɚɤɬɢɜɿɡɚɰɿɸ ɩɪɨɰɟɫɿɜ ɿɧɬɟɝɪɚɰɿʀ ɞɨ єɜɪɨɩɟɣɫɶɤɨʀ ɬɚ ɫɜɿɬɨɜɨʀ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ. Ⱥɥɟ ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɍɤɪɚʀɧɢ ɧɟ ɩɨɜɧɨɸ ɦɿɪɨɸ ɝɨɬɨɜɚ ɞɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɟɜɟɡɟɧɶ ɭ ɡɪɨɫɬɚɸɱɢɯ ɨɛɫɹɝɚɯ. ɍɧɚɫɥɿɞɨɤ ɧɟɞɨɫɬɚɬɧɶɨɝɨ ɪɨɡɜɢɬɤɭ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨʀ ɛɚɡɢ ɿ ɧɢɡɶɤɨɝɨ ɿɧɜɟɫɬɢɰɿɣɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɌȾɄ ɡɛɿɥɶɲɭєɬɶɫɹ ɡɧɨɲɟɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɡɚɫɨɛɿɜ, ɩɨɝɿɪɲɭєɬɶɫɹ ʀɯɧɹ ɫɬɪɭɤɬɭɪɚ, ɧɟ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɧɚɥɟɠɧɚ ɛɟɡɩɟɤɚ ɪɭɯɭ, 
ɡɪɨɫɬɚє ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɞɿɹɥɶɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɩɪɢɪɨɞɭ. ɍɫɟ ɰɟ ɜ ɭɦɨɜɚɯ ɠɨɪɫɬɤɨʀ 
ɤɨɧɤɭɪɟɧɰɿʀ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɬɿɫɧɟɧɧɹ ɭɤɪɚʀɧɫɶɤɢɯ ɩɟɪɟɜɿɡɧɢɤɿɜ ɡ ɦɿɠɧɚɪɨɞɧɢɯ ɪɢɧɤɿɜ 
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ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ, ɡɧɢɠɭє ɹɤɿɫɬɶ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɿ ɧɚɫɟɥɟɧɧɹ, 
ɫɬɜɨɪɸє ɪɟɚɥɶɧɭ ɡɚɝɪɨɡɭ ɟɤɨɧɨɦɿɱɧɿɣ ɛɟɡɩɟɰɿ ɞɟɪɠɚɜɢ. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɪɨɡɜɢɬɨɤ ɤɨɪɢɞɨɪɿɜ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɚ ɉɪɚɜɨɛɟɪɟɠɧɿɣ ɱɚɫɬɢɧɿ ɍɤɪɚʀɧɢ, 
ɚ ɬɚɤɨɠ ɩɪɢɦɨɪɫɶɤɢɯ ɨɛɥɚɫɬɹɯ (Ⱦɨɧɟɰɶɤɿɣ, Ɂɚɩɨɪɿɡɶɤɿɣ, Ɇɢɤɨɥɚʀɜɫɶɤɿɣ, Ɉɞɟɫɶɤɿɣ), ɩɪɢɱɨɦɭ 
Ʌɿɜɨɛɟɪɟɠɧɚ ɱɚɫɬɢɧɚ ɍɤɪɚʀɧɢ (ɡɨɤɪɟɦɚ ɏɚɪɤɿɜɫɶɤɚ, ɉɨɥɬɚɜɫɶɤɚ, ɋɭɦɫɶɤɚ ɨɛɥɚɫɬɿ) 
ɡɚɥɢɲɚɸɬɶɫɹ ɩɨɡɚ ɭɜɚɝɨɸ ɰɢɯ ɩɪɨɟɤɬɿɜ. ɉɨɡɚ ɭɜɚɝɨɸ ɡɚɥɢɲɚɸɬɶɫɹ ɬɚɤɿ ɡɧɚɱɧɿ ɬɪɚɧɫɩɨɪɬɧɿ 
ɜɭɡɥɢ ɹɤ ɏɚɪɤɿɜ, ɑɟɪɧɿɝɿɜ ɬɨɳɨ, ɹɤɿ ɞɥɹ ɜɧɭɬɪɿɲɧɿɯ ɩɟɪɟɜɟɡɟɧɶ ɦɚɸɬɶ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ [7]. 

ȱɧɬɟɝɪɚɰɿɹ ɍɤɪɚʀɧɢ ɱɟɪɟɡ ɦɿɠɧɚɪɨɞɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɤɨɪɢɞɨɪɢ ɜ ɦɿɠɧɚɪɨɞɧɟ 
ɫɩɿɜɬɨɜɚɪɢɫɬɜɨ ɞɚɫɬɶ ɧɚɲɿɣ ɤɪɚʀɧɿ ɬɚ ʀʀ ɪɟɝɿɨɧɚɦ ɩɿɞґɪɭɧɬɹ ɞɢɧɚɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɟɤɨɧɨɦɿɤɢ, 
ɫɬɜɨɪɢɬɶ ɭɦɨɜɢ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɨɜɧɿɲɧɶɨɟɤɨɧɨɦɿɱɧɢɯ ɡɜ’ɹɡɤɿɜ ɤɪɚʀɧɢ, 
ɩɿɞɜɢɳɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɡɢɬɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ, ɩɨɥɿɩɲɢɬɶ ɫɨɰɿɚɥɶɧɨ-
ɟɤɨɧɨɦɿɱɧɟ ɩɨɥɨɠɟɧɧɹ ɜ ɪɟɝɿɨɧɚɯ ɪɨɡɛɭɞɨɜɢ ɆɌɄ [2–4].  

ɉɪɨɰɟɫ ɪɟɚɥɿɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɍɤɪɚʀɧɢ ɝɚɥɶɦɭє ɧɢɡɶɤɚ ɹɤɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɦɟɪɟɠɿ ɣ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ, ɚ ɬɚɤɨɠ ɜɿɞɫɭɬɧɿɫɬɶ ɞɟɪɠɚɜɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ. 
Ɉɫɤɿɥɶɤɢ ɍɤɪɚʀɧɚ ɩɨɫɬɚє ɜɢɝɿɞɧɨɸ ɝɟɨɩɨɥɿɬɢɱɧɨɸ ɬɪɚɧɡɢɬɧɨɸ ɤɪɚʀɧɨɸ, ɧɟɨɛɯɿɞɧɨ ɡɜɟɪɧɭɬɢ 
ɭɜɚɝɭ ɧɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɚɦɟ ɬɪɚɧɫɩɨɪɬɧɢɯ єɜɪɨɩɟɣɫɶɤɢɯ ɫɬɚɧɞɚɪɬɿɜ ɹɤɨɫɬɿ ɬɚ ɫɟɪɜɿɫɭ. 
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FORMATION TRANSPORT AND PASSENGER FLOWS CITIES: CHARACTERISTICS FLOW 
IMPACT EXTERNAL TRANSPORT 

 
ɉɚɲɤɟɜɢɱ ɋɜɿɬɥɚɧɚ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ȼ ɭɦɨɜɚɯ ɩɨɫɬɿɣɧɨ ɡɪɨɫɬɚɸɱɨʀ ɦɨɛɿɥɶɧɨɫɬɿ ɧɚɫɟɥɟɧɧɹ, ɛɟɡɩɟɪɟɪɜɧɨɝɨ ɪɨɡɜɢɬɤɭ 

ɜɡɚєɦɨɡɜ’ɹɡɤɿɜ ɦɿɠ ɦɿɫɬɨɦ ɬɚ ɿɧɲɢɦɢ ɧɚɫɟɥɟɧɢɦɢ ɩɭɧɤɬɚɦɢ ɩɿɞɜɢɳɭɸɬɶɫɹ ɜɢɦɨɝɢ ɞɨ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɜɡɚєɦɨɞɿʀ ʀʀ ɟɥɟɦɟɧɬɿɜ ɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɭɡɥɚɯ. ȼɚɠɥɢɜɢɦɢ 
ɟɥɟɦɟɧɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɦɿɫɬɚ є ɜɨɤɡɚɥɢ. ȼɿɞ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɪɨɡɦɿɳɟɧɧɹ 
ɨɛ’єɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɭ ɦɿɫɬɚɯ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɡɚɥɟɠɚɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɪɿɜɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ, 
ɩɪɨɫɬɨɪɨɜɢɣ ɪɨɡɜɢɬɨɤ ɦɿɫɬɚ ɬɚ ɤɨɦɮɨɪɬɧɿɫɬɶ ɦɿɫɶɤɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ⱥɜɬɨɪɢ [1-3] ɬɟɪɦɿɧɨɦ «ɬɪɚɧɫɩɨɪɬɧɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ» ɨɩɢɫɭɸɬɶ ɩɿɞɫɢɫɬɟɦɭ, ɛɟɡ ɹɤɨʀ 
ɧɟɦɨɠɥɢɜɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɦɿɫɬɚ, ɭ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɫɚɦɟ  ɦɿɫɬɨ  ɪɨɡɝɥɹɞɚєɬɶɫɹ  ɹɤ  
ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɚ,  ɨɪɝɚɧɿɡɨɜɚɧɚ ɫɢɫɬɟɦɚ  ɪɭɯɭ,  ɹɤɚ  ɪɚɰɿɨɧɚɥɶɧɨ  ɜɡɚєɦɨɡɜ’ɹɡɭє  ɩɪɨɫɬɿɪ  ɿ  
ɩɪɨɰɟɫɢ,  ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɨɰɿɚɥɶɧɭ ɞɿɹɥɶɧɿɫɬɶ ɦɟɲɤɚɧɰɿɜ ɦɿɫɬ. ɍ ɪɨɛɨɬɚɯ [2-5] ɞɨ ɨɛ’єɤɬɿɜ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɜɿɞɧɨɫɹɬɶ ɹɤ ɫɚɦɭ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɸ ɦɟɪɟɠɭ ɿ ɦɚɪɲɪɭɬɢ 
ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɧɿɣ, ɬɚɤ ɿ ɪɭɯɨɦɢɣ ɫɤɥɚɞ ɿ ɨɛ’єɤɬɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɫɟɪɜɿɫɭ, ɚ ɬɚɤɨɠ ɬɟɯɧɿɱɧɿ 
ɡɚɫɨɛɢ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɛ’єɤɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɤɥɚɫɢɮɿɤɭɸɬɶ ɡɚ 
ɬɚɤɢɦɢ ɝɪɭɩɚɦɢ [2,3]: ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɹ ɦɟɪɟɠɚ; ɡɨɜɧɿɲɧɿɣ ɬɪɚɧɫɩɨɪɬ ɬɚ ɬɪɚɧɫɩɨɪɬɧɨ-
ɩɟɪɟɫɚɞɨɱɧɿ ɜɭɡɥɢ; ɦɚɪɲɪɭɬɧɚ ɦɟɪɟɠɚ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɡɭɩɢɧɤɢ, ɪɭɯɨɦɢɣ 
ɫɤɥɚɞ; ɨɛɫɥɭɝɨɜɭɸɱɿ ɨɛ’єɤɬɢ; ɨɛ’єɤɬɢ ɚɜɬɨɫɟɪɜɿɫɭ; ɬɪɚɧɫɩɨɪɬɧɿ ɪɨɡɜ’ɹɡɤɢ ɿ ɩɿɲɨɯɿɞɧɿ ɩɟɪɟɯɨɞɢ; 
ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɪɟɝɭɥɸɜɚɧɧɹ ɞɨɪɨɠɧɿɦ ɪɭɯɨɦ. 

Ɇɿɫɰɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɨɝɨ ɜɭɡɥɚ (ɧɚɩɪɢɤɥɚɞ ɜɨɤɡɚɥɭ) ɭ ɬɪɚɧɫɩɨɪɬɧɿɣ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɿ ɜɢɡɧɚɱɚє ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɧɭ ɪɨɛɨɬɭ, ɬɨɛɬɨ, ɨɪɝɚɧɿɡɚɰɿɸ ɜɡɚєɦɨɞɿʀ ɜɧɭɬɪɿɲɧɿɯ ɿ 
ɩɪɢɦɿɫɶɤɢɯ ɡɜ’ɹɡɤɿɜ, ɦɿɫɶɤɨɝɨ ɬɚ ɦɿɠɦɿɫɶɤɨɝɨ ɫɩɨɥɭɱɟɧɧɹ. ȼ ɿєɪɚɪɯɿɱɧɿɣ ɫɬɪɭɤɬɭɪɿ ɟɥɟɦɟɧɬɿɜ 
ɦɿɫɬɚ ɡɧɚɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɦɚɫɲɬɚɛɚɦɢ ɡɨɧ ʀɯ ɜɩɥɢɜɭ 
(ɦɿɠɦɿɫɶɤɿ, ɡɚɝɚɥɶɧɨɦɿɫɶɤɿ ɚɛɨ ɪɚɣɨɧɧɿ) ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɞɨɫɬɭɩɧɿɫɬɸ ɜɭɡɥɚ, ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɸ ɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɪɟɠɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ є 
ɨɫɧɨɜɧɢɦ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦ ɟɥɟɦɟɧɬɨɦ ɩɪɨɫɬɨɪɨɜɨ-ɩɥɚɧɭɜɚɥɶɧɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɦɿɫɬɚ. 
Ɍɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɿ ɜɭɡɥɢ ɭ ɫɤɥɚɞɿ ɦɟɪɟɠɿ ɤɨɧɰɟɧɬɪɭɸɬɶ ɜ ɫɨɛɿ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 
ɤɿɥɶɤɿɫɬɶ, ɩɨɬɭɠɧɿɫɬɶ, ɪɨɡɩɨɞɿɥ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɩɨ ɦɟɪɟɠɿ. Ʉɨɧɮɿɝɭɪɚɰɿɹ ɿ ɫɬɪɭɤɬɭɪɚ ɦɟɪɟɠɿ 
ɜɩɥɢɜɚє ɧɚ ɮɭɧɤɰɿɨɧɚɥɶɧɨ-ɩɥɚɧɭɜɚɥɶɧɭ ɨɪɝɚɧɿɡɚɰɿɸ ɨɤɪɟɦɨɝɨ ɜɭɡɥɚ, ɜɢɡɧɚɱɚє ɣɨɝɨ 
ɪɚɰɿɨɧɚɥɶɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɭ ɦɿɫɬɿ.  

Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɱɚɫɭ ɧɚɫɟɥɟɧɧɹɦ ɦɿɫɬ, ɳɨ ɧɚ ɞɚɧɢɣ ɱɚɫ ɜɜɚɠɚєɬɶɫɹ 
ɨɫɧɨɜɧɢɦ ɤɪɢɬɟɪɿєɦ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɿɫɶɤɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɫɢɫɬɟɦ,  ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɥɚɧɭɜɚɥɶɧɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ, ɹɤɿ є 
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ɟɥɟɦɟɧɬɨɦ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɦɿɫɬɚ ɿ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɢɡɧɚɱɚɸɬɶ ʀʀ ɧɚɥɟɠɧɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ. 
Ⱦɨɫɥɿɞɠɟɧɧɹɦ ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɡɚɣɦɚєɬɶɫɹ ɛɚɝɚɬɨ ɚɜɬɨɪɿɜ. ȼ ɪɨɛɨɬɿ ɚɜɬɨɪɿɜ [2,3] 
ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɬɚ ʀɯ ɡɧɚɱɟɧɧɹ ɭ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɦɿɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɚ ɜ ɪɨɛɨɬɿ [5] ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ 
ɞɨɫɥɿɞɠɟɧɶ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɚɜɬɨɛɭɫɧɢɯ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɭ 
ɦɿɫɬɚɯ. Ɉɞɧɚɤ, ɞɥɹ ɩɟɪɟɜɚɠɧɨʀ ɛɿɥɶɲɨɫɬɿ ɦɿɫɬ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɦ ɤɨɦɩɥɟɤɫɨɦ 
є ɧɟɞɨɫɤɨɧɚɥɨɸ, ɳɨ ɞɚє ɩɿɞɫɬɚɜɢ ɫɬɜɟɪɞɠɭɜɚɬɢ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɪɟɡɟɪɜɿɜ ɬɚ ɝɨɫɬɪɭ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɳɨɞɨ ʀʀ ɭɞɨɫɤɨɧɚɥɟɧɧɹ. ɐɹ ɫɢɫɬɟɦɚ ɩɟɪɟɛɭɜɚє ɭ ɫɬɚɞɿʀ ɪɟɨɪɝɚɧɿɡɚɰɿʀ ɿ ɧɟ ɜɿɞɩɨɜɿɞɚє ɫɭɱɚɫɧɢɦ 
ɜɢɦɨɝɚɦ ɭɩɪɚɜɥɿɧɧɹ ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɦɢ ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɢɦɢ ɨɛ’єɤɬɚɦɢ, ɳɨ є ɫɤɥɚɞɨɜɢɦɢ 
ɡɚɝɚɥɶɧɨʀ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɬɚ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ.  

ɉɪɢ ɪɨɡɬɚɲɭɜɚɧɧɿ ɜɨɤɡɚɥɭ ɜ ɦɿɫɬɿ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɫɭɤɭɩɧɿɫɬɶ ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɢɯ 
ɨɛ’єɤɬɿɜ ɭ ɩɭɧɤɬɚɯ ɩɪɢɦɢɤɚɧɧɹ ɚɛɨ ɩɟɪɟɬɢɧɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɡɨɜɧɿɲɧɶɨɝɨ ɬɪɚɧɫɩɨɪɬɭ (ɡɚɥɿɡɧɢɱɧɨɝɨ, ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ), ɚ ɬɚɤɨɠ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ, ɹɤɿ ɫɩɿɥɶɧɨ ɜɢɤɨɧɭɸɬɶ ɨɩɟɪɚɰɿʀ ɩɨ ɨɫɜɨєɧɧɸ ɬɪɚɧɡɢɬɧɢɯ, ɞɚɥɟɤɢɯ, ɦɿɫɰɟɜɢɯ, 
ɩɪɢɦɿɫɶɤɢɯ ɬɚ ɦɿɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɧɹɯ ɩɚɫɚɠɢɪɿɜ. 

ɇɚ ɪɨɡɦɿɳɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɧɚ ɩɥɚɧɿ ɜɟɥɢɤɨɝɨ ɦɿɫɬɚ ɡ ɩɟɪɟɪɨɫɬɚɧɧɹɦ 
ʀɯ ɜ ɫɭɫɩɿɥɶɧɨ-ɬɪɚɧɫɩɨɪɬɧɿ ɰɟɧɬɪɢ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɩɥɢɜɚє ɪɨɡɬɚɲɭɜɚɧɧɹ ɜɨɤɡɚɥɿɜ ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɡɨɜɧɿɲɧɶɨɝɨ ɬɪɚɧɫɩɨɪɬɭ (ɡɚɥɿɡɧɢɱɧɨɝɨ, ɦɨɪɫɶɤɨɝɨ, ɪɿɱɤɨɜɨɝɨ, ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɿ ɩɨɜɿɬɪɹɧɨɝɨ), ɳɨ 
є ɬɚɤɨɠ ɧɚɣɜɚɠɥɢɜɿɲɢɦɢ ɦɿɫɶɤɢɦɢ ɩɟɪɟɫɚɞɨɱɧɢɦɢ ɜɭɡɥɚɦɢ. 

ȼɿɞɫɭɬɧɿɫɬɶ ɩɨɬɟɧɰɿɣɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɡɦɿɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ 
ɱɢ ɭɦɨɜ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɩɨ ɧɿɣ ɩɪɢ ɡɪɨɫɬɚɸɱɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɫɬɪɢɦɭє, 
ɧɚɫɚɦɩɟɪɟɞ, ɬɟɦɩɢ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɦɿɫɬɚ. ȼ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ, ɜɚɠɥɢɜɢɦɢ ɫɬɚɸɬɶ 
ɩɪɨɰɟɫɢ ɜɢɹɜɥɟɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɞɿɥɹɧɨɤ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ ɬɚ ɩɨɲɭɤɭ ɦɨɠɥɢɜɢɯ 
ɪɟɡɟɪɜɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɚɞɟɤɜɚɬɧɨɫɬɿ ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ. 

Ⱦɥɹ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɧɚɣɛɿɥɶɲ ɧɚɩɪɭɠɟɧɢɯ ɞɿɥɹɧɨɤ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɜɤɪɚɣ ɧɟɨɛɯɿɞɧɟ 
ɡɚɥɭɱɟɧɧɹ ɚɜɬɨɛɭɫɿɜ ɜɟɥɢɤɨʀ ɿ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ. Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɜɢɯɨɞɭ ɿɡ ɰɿєʀ 
ɫɢɬɭɚɰɿʀ є ɮɨɪɦɭɜɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ. ɉɿɞ ɱɚɫ ɮɨɪɦɭɜɚɧɧɹ 
ɪɚɰɿɨɧɚɥɶɧɨʀ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ ɦɚɸɬɶ ɛɭɬɢ ɜɪɚɯɨɜɚɧɿ ɧɚɫɬɭɩɧɿ ɜɢɦɨɝɢ: ɦɿɫɶɤɿ 
ɦɚɪɲɪɭɬɢ ɩɨɜɢɧɧɿ ɡɜ’ɹɡɭɜɚɬɢ ɧɚɣɤɨɪɨɬɲɢɦ ɲɥɹɯɨɦ ɩɚɫɚɠɢɪɨ-ɭɬɜɨɪɸɸɱɿ ɩɭɧɤɬɢ ɦɿɫɬɚ, 
ɩɪɨɦɢɫɥɨɜɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɜɨɤɡɚɥɢ, ɪɢɧɤɢ, ɰɟɧɬɪ ɦɿɫɬɚ ɬɨɳɨ; ɤɿɥɶɤɿɫɬɶ ɦɚɪɲɪɭɬɿɜ ɦɚє 
ɜɿɞɩɨɜɿɞɚɬɢ ɩɨɬɪɟɛɿ ɩɚɫɚɠɢɪɿɜ ɭ ɛɟɡɩɟɪɟɫɚɞɨɱɧɢɯ ɫɩɨɥɭɱɟɧɧɹɯ; ɪɿɜɧɨɦɿɪɧɚ ɡɚɜɚɧɬɚɠɟɧɿɫɬɶ 
ɦɚɪɲɪɭɬɿɜ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ; ɫɤɨɨɪɞɢɧɨɜɚɧɿɫɬɶ ɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɿɜ ɡ ɩɪɢɦɿɫɶɤɢɦ ɫɩɨɥɭɱɟɧɧɹɦ. 

ȼɪɚɯɭɜɚɧɧɹ ɧɚɡɜɚɧɢɯ ɜɢɦɨɝ ɳɨɞɨ ɪɚɰɿɨɧɚɥɿɡɚɰɿʀ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɞɨɡɜɨɥɢɬɶ: ɲɥɹɯɨɦ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɦɿɠ ɦɚɪɲɪɭɬɚɦɢ ɪɨɡɨɫɟɪɟɞɢɬɢ ʀɯ ɡɚ ɨɫɧɨɜɧɢɦɢ 
ɩɚɫɚɠɢɪɨɭɬɜɨɪɸɸɱɢɦɢ ɧɚɩɪɹɦɤɚɦɢ; ɥɿɤɜɿɞɭɜɚɬɢ ɞɿɥɹɧɤɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɿ 
ɞɭɛɥɸɸɬɶɫɹ ɚɜɬɨɛɭɫɚɦɢ, ɬɪɨɥɟɣɛɭɫɚɦɢ; ɩɿɞɜɢɳɢɬɢ ɫɟɪɟɞɧɿɣ ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɦɿɫɬɤɨɫɬɿ ɡ ɞɨɬɪɢɦɚɧɧɹɦ ɧɚɥɟɠɧɨɝɨ ɪɿɜɧɹ ɤɨɦɮɨɪɬɧɨɫɬɿ. 

Ⱥɧɚɥɿɡ ɩɨɩɢɬɭ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ ɞɨɰɿɥɶɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɡɝɿɞɧɨ ɡ ɤɥɚɫɢɱɧɨɸ ɱɨɬɢɪɶɨɯ-
ɟɬɚɩɧɨɸ ɫɯɟɦɨɸ. Ɍɪɚɞɢɰɿɣɧɢɣ ɩɿɞɯɿɞ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɶ ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɨʀɡɞɨɤ ɩɨɥɹɝɚє ɭ 
ɜɢɤɨɪɢɫɬɚɧɧɿ “ɫɢɧɬɟɬɢɱɧɢɯ” ɦɨɞɟɥɟɣ. Ɉɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ є 
ɝɪɚɜɿɬɚɰɿɣɧɚ ɦɨɞɟɥɶ, ɡɚɫɧɨɜɚɧɚ ɧɚ ɮɿɡɢɱɧɨɦɭ ɡɚɤɨɧɿ. Ƚɪɚɜɿɬɚɰɿɣɧɚ ɦɨɞɟɥɶ ґɪɭɧɬɭєɬɶɫɹ ɧɚ 
ɬɜɟɪɞɠɟɧɧɿ, ɳɨ ɜɟɥɢɱɢɧɚ ɩɨɬɨɤɿɜ, ɹɤ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿʀ, ɡɦɟɧɲɭєɬɶɫɹ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɜɿɞɫɬɚɧɿ 
ɦɿɠ ɡɨɧɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɝɿɩɨɬɟɡɚ ɩɪɨ ɬɟ, ɳɨ 
ɩɨʀɡɞɤɢ ɦɿɠ ɡɨɧɚɦɢ ɿ ɬɚ j – ɰɟ ɮɭɧɤɰɿɹ ɞɜɨɯ ɡɦɿɧɧɢɯ: ɩɨʀɡɞɨɤ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɜ ɡɨɧɿ ɿ, ɬɚ 
ɜɿɞɧɨɫɧɨʀ ɩɪɢɜɚɛɥɢɜɨɫɬɿ ɚɛɨ ɞɨɫɬɭɩɧɨɫɬɿ ɡɨɧɢ j ɩɨ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɜɫɿɯ ɡɨɧ [4]. 

ȼ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ, ɡɚɞɚɸɬɶɫɹ ɨɛɫɹɝɢ ɝɟɧɟɪɭɜɚɧɧɹ ɩɨʀɡɞɨɤ Ti, ɨɬɠɟ ɨɛ’єɦ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ Tij ɞɥɹ ɮɿɤɫɨɜɚɧɨʀ ɡɨɧɢ ɿ ɩɨɜɢɧɟɧ ɛɭɬɢ ɪɿɜɧɢɦ Ti, ɬɨɛɬɨ ɜɿɞɩɨɜɿɞɚɬɢ 
ɨɛɦɟɠɟɧɧɸ: 
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ȼ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɝɪɚɜɿɬɚɰɿɣɧɚ ɦɨɞɟɥɶ ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ: 
α
j ij

ij i J
α
j ij

j=1

X f(t )
T = T , i, j

X f(t )




 ,          (2) 

ɞɟ  jX
  - ɩɟɜɧɢɣ ɜɢɦɿɪ ɪɿɜɧɹ ɩɪɢɜɚɛɥɢɜɨɫɬɿ ɡɨɧɢ ɩɪɢɡɧɚɱɟɧɧɹ j; 

ijf ( t ) - ɮɭɧɤɰɿɹ ɜɿɞɫɬɚɧɿ ɚɛɨ ɭɡɚɝɚɥɶɧɟɧɨʀ ɜɚɪɬɨɫɬɿ ɩɟɪɟɫɭɜɚɧɧɹ ɫij ɦɿɠ ɡɨɧɨɸ ɩɨɯɨɞɠɟɧɧɹ 
ɿ ɬɚ ɩɪɢɡɧɚɱɟɧɧɹ j, ɳɨ ɦɨɠɟ ɛɭɬɢ ɡɚɞɚɧɚ ɞɟɹɤɢɦɢ ɚɥɶɬɟɪɧɚɬɢɜɧɢɦɢ ɮɨɪɦɚɦɢ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɪɿɲɟɧɧɹ ɡɚɞɚɱ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ є 
ɩɿɞɯɿɞ „ɦɨɞɟɥɸɜɚɧɧɹ ɩɨɜɟɞɿɧɤɨɜɨɝɨ ɩɨɩɢɬɭ”, ɹɤɢɣ ɜɢɫɬɭɩɚє ɚɥɶɬɟɪɧɚɬɢɜɨɸ ɟɧɬɪɨɩɿɣɧɨɝɨ 
ɩɿɞɯɨɞɭ ɿ ɛɚɡɭєɬɶɫɹ ɧɚ ɩɨɧɹɬɬɿ ɮɭɧɤɰɿʀ ɩɪɢɜɚɛɥɢɜɨɫɬɿ (ɤɨɪɢɫɧɨɫɬɿ). 

ɉɿɫɥɹ ɜɫɬɚɧɨɜɥɟɧɧɹ ɜɟɥɢɱɢɧɢ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɭ ɬɪɚɧɫɩɨɪɬɧɿɣ ɫɢɫɬɟɦɿ ɨɫɨɛɥɢɜɨʀ ɜɚɝɢ 
ɧɚɛɭɜɚє ɨɩɬɢɦɚɥɶɧɟ ɩɥɚɧɭɜɚɧɧɹ ɦɟɪɟɠ, ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ, ɨɩɬɢɦɿɡɚɰɿɹ ɫɢɫɬɟɦɢ 
ɦɚɪɲɪɭɬɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɳɨ є ɨɫɧɨɜɨɸ ɩɨɛɭɞɨɜɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ, ɬɚɤɢɯ ɹɤ 
ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ ɧɚ ɟɥɟɦɟɧɬɚɯ ɦɟɪɟɠɿ, ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ ɝɪɨɦɚɞɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɫɟɪɟɞɧɿ 
ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ, ɡɚɬɪɢɦɤɢ ɬɚ ɜɬɪɚɬɢ ɱɚɫɭ ɬɨɳɨ, ɬɨɛɬɨ ɞɥɹ ɩɨɛɭɞɨɜɢ ɩɪɨɝɧɨɡɧɢɯ ɦɨɞɟɥɟɣ.   

ɉɪɨɝɧɨɡɧɿ ɦɨɞɟɥɿ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ ɩɪɢ ɜɿɞɨɦɢɯ ɝɟɨɦɟɬɪɿʀ ɬɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ, ɚ ɬɚɤɨɠ ɪɨɡɦɿɳɟɧɧɹ ɩɨɬɨɤɨɬɜɿɪɧɢɯ ɨɛ’єɤɬɿɜ. ɇɟɨɛɯɿɞɧɨ 
ɞɚɬɢ ɩɪɨɝɧɨɡ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ, ɳɨ ɛɭɞɟ ɦɿɫɬɢɬɢ ɜ ɫɨɛɿ ɞɟɹɤɿ ɭɫɟɪɟɞɧɟɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɯɭ, ɬɚɤɿ ɹɤ ɨɛɫɹɝ ɦɿɠɪɚɣɨɧɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɩɨɬɨɤɭ, 
ɪɨɡɩɨɞɿɥ ɚɜɬɨɦɨɛɿɥɿɜ ɿ ɩɚɫɚɠɢɪɿɜ ɩɨ ɲɥɹɯɚɯ ɪɭɯɭ ɬɚ ɿɧ. Ɍɚɤɿ ɦɨɞɟɥɿ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɝɧɨɡɭɜɚɬɢ 
ɧɚɫɥɿɞɤɢ ɡɦɿɧ ɭ ɬɪɚɧɫɩɨɪɬɧɿɣ ɦɟɪɟɠɿ ɚɛɨ ɜ ɪɨɡɦɿɳɟɧɧɿ ɨɛ’єɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ. 

Ɂɚɜɚɧɬɚɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɿɥɶɤɿɫɬɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɪɭɯɭ ɤɨɠɟɧ ɟɥɟɦɟɧɬ ɦɟɪɟɠɿ. Ɇɨɞɟɥɸɜɚɧɧɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɨɥɹɝɚє ɜ 
ɪɨɡɩɨɞɿɥɿ ɦɿɠɪɚɣɨɧɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɡɚ ɤɨɧɤɪɟɬɧɢɦɢ ɲɥɹɯɚɦɢ, ɳɨ ɡ’єɞɧɭɸɬɶ ɩɚɪɢ ɪɚɣɨɧɿɜ. 
ȼɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɜɢɫɬɭɩɚє ɧɚɛɿɪ ɦɚɬɪɢɰɶ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɳɨ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɩɟɪɟɦɿɳɟɧɶ 
ɪɿɡɧɢɯ ɜɢɞɿɜ ɚɛɨ ɪɿɡɧɢɯ ɤɥɚɫɿɜ ɤɨɪɢɫɬɭɜɚɱɿɜ.  

ȼɿɞɨɦɿ ɞɜɚ ɩɿɞɯɨɞɢ ɞɨ ɦɨɞɟɥɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ: ɧɨɪɦɚɬɢɜɧɢɣ ɬɚ 
ɞɟɫɤɪɢɩɬɢɜɧɢɣ. ɍ ɧɨɪɦɚɬɢɜɧɢɯ ɦɨɞɟɥɹɯ ɪɨɡɩɨɞɿɥ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ 
ɨɫɧɨɜɿ ɨɩɬɢɦɿɡɚɰɿʀ ɞɟɹɤɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɤɪɢɬɟɪɿɸ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɜɫɿєʀ 
ɦɟɪɟɠɿ. ȼ ɨɫɧɨɜɭ ɞɟɫɤɪɢɩɬɢɜɧɨɝɨ ɩɿɞɯɨɞɭ ɩɨɤɥɚɞɟɧɨ ɩɪɢɧɰɢɩ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɹɤɨɝɨ ɤɨɠɟɧ 
ɭɱɚɫɧɢɤ ɩɪɚɝɧɟ ɦɿɧɿɦɿɡɭɜɚɬɢ ɜɥɚɫɧɿ ɜɢɬɪɚɬɢ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɡɚɞɚɱɚ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɩɨɬɨɤɿɜ ɦɨɠɟ ɪɨɡɝɥɹɞɚɬɢɫɹ ɹɤ ɨɤɪɟɦɢɣ ɜɢɩɚɞɨɤ ɩɨɲɭɤɭ ɪɿɜɧɨɜɚɝɢ ɡɚ ɇɟɲɟɦ ɜ ɝɪɿ n  ɨɫɿɛ. 
Ɏɨɪɦɚɥɶɧɨ ɰɹ ɩɨɜɟɞɿɧɤɚ ɨɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɩɪɢɧɰɢɩɿɜ ȼɚɪɞɪɨɩɚ: ɭɫɿ ɲɥɹɯɢ, ɹɤɿ ɡ'єɞɧɭɸɬɶ 
ɪɚɣɨɧɢ p  ɿ q , ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɪɭɯɭ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ pqF , ɦɚɸɬɶ 
ɨɞɧɚɤɨɜɭ ɜɚɪɬɿɫɬɶ; ɰɿɧɚ ɛɭɞɶ-ɹɤɨɝɨ ɲɥɹɯɭ ɦɿɠ ɪɚɣɨɧɚɦɢ p ɿ q , ɳɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ 
ɪɭɯɭ, ɩɟɪɟɜɢɳɭє ɰɿɧɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɲɥɹɯɿɜ. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɢɛɿɪ ɲɥɹɯɭ ɞɟɹɤɢɦɢ ɤɨɪɢɫɬɭɜɚɱɚɦɢ ɡɛɿɥɶɲɭє ɡɚɜɚɧɬɚɠɟɧɧɹ 
ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɹɤɿ ɜɯɨɞɹɬɶ ɭ ɞɚɧɢɣ ɲɥɹɯ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
ɭɡɚɝɚɥɶɧɟɧɨʀ ɰɿɧɢ ɰɢɯ ɟɥɟɦɟɧɬɿɜ, ɰɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ ɜɩɥɢɜɚє ɧɚ ɨɰɿɧɤɭ ɿ ɜɢɛɿɪ ɲɥɹɯɭ ɿɧɲɢɦɢ 
ɤɨɪɢɫɬɭɜɚɱɚɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɛɿɪ, ɡɞɿɣɫɧɟɧɢɣ ɨɞɧɢɦɢ ɭɱɚɫɧɢɤɚɦɢ ɪɭɯɭ, ɩɨɛɿɱɧɨ ɜɩɥɢɜɚє ɧɚ 
ɜɢɛɿɪ, ɜɢɤɨɧɚɧɢɣ ɿɧɲɢɦɢ. 

ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɸ ɦɨɞɟɥɥɸ, ɳɨ ɩɨɜɧɨɸ ɦɿɪɨɸ ɜɪɚɯɨɜɭє ɮɚɤɬɨɪ ɜɡɚєɦɧɨɝɨ ɜɩɥɢɜɭ 
ɤɨɪɢɫɬɭɜɚɱɿɜ, є ɦɨɞɟɥɶ, ɡɚɫɧɨɜɚɧɚ ɧɚ ɩɨɲɭɤɭ ɪɿɜɧɨɜɚɠɧɨɝɨ ɪɨɡɩɨɞɿɥɭ, ɨɞɢɧ ɡ ɜɚɪɿɚɧɬɿɜ ɹɤɨʀ 
ɦɚє ɜɢɝɥɹɞ ɡɚɞɚɱɿ, ɳɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɞɥɹ ɪɨɡɩɨɞɿɥɭ ɤɨɪɢɫɬɭɜɚɱɿɜ ɨɞɧɨɝɨ ɤɥɚɫɭ. ȼɜɨɞɢɦɨ ɬɚɤɿ 
ɩɨɡɧɚɱɟɧɧɹ: I – ɦɧɨɠɢɧɚ ɜɭɡɥɿɜ ɦɟɪɟɠɿ; V – ɦɧɨɠɢɧɚ ɞɭɝ ɦɟɪɟɠɿ;  iV

 – ɦɧɨɠɢɧɚ ɞɭɝ, ɳɨ 
ɜɯɨɞɹɬɶ ɭ ɜɭɡɨɥ i I ; iV

  –– ɦɧɨɠɢɧɚ ɞɭɝ, ɳɨ ɜɢɯɨɞɹɬɶ ɡ ɜɭɡɥɚ i I ; P - ɦɧɨɠɢɧɚ ɞɠɟɪɟɥ;  Q – 

ɦɧɨɠɢɧɚ ɫɬɨɤɿɜ; iju  – ɫɭɦɚɪɧɢɣ ɩɨɬɿɤ ɩɨ ɞɭɡɿ ( i, j ) V , pq

iju – ɩɨɬɿɤ ɩɨ ɞɭɡɿ ( i, j ) V

ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ pq ; 1 2
pq

( ij ) ( ij )u – ɩɨɬɿɤ ɧɚ ɩɨɜɨɪɨɬ ɿɡ ɞɭɝɢ 1( ij ) V ɧɚ ɞɭɝɭ 2( ij ) V  
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ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ pq ; pqF  – ɜɟɥɢɱɢɧɚ ɤɨɪɟɫɩɨɧɞɟɧɰɿʀ pq . ɋɭɦɚɪɧɿ ɩɨɬɨɤɢ ɧɚ 
ɞɭɝɚɯ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɨɬɨɤɚɦɢ ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɨɤɪɟɦɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ: 

pq

ij ij

p P ,q Q

u u , ( i, j ) V
 

   .                                                    (3) 

Ⱦɨɩɭɫɬɢɦɟ ɪɿɲɟɧɧɹ ɜɢɪɚɠɚє „ɡɚɤɨɧ ɡɛɟɪɟɠɟɧɧɹ” ɤɨɪɢɫɬɭɜɚɱɿɜ ɭ ɦɟɪɟɠɿ: 

   
1 1 2

1

2 1 2

1

1

2

i

i

pq pq

( ij ) ( ij ) ( ij ) i

( i , j ) V

pq pq

( ij ) ( ij ) ( ij ) i

( i , j ) V

u u , ( i, j ) V ;

i I ,( p,q ) ( P Q ).
u u , ( i, j ) V ;













 

   

  





     (4) 

Ȼɚɥɚɧɫ ɡɚ ɜɟɥɢɱɢɧɚɦɢ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɞɥɹ ɞɠɟɪɟɥ ɿ ɫɬɨɤɿɜ: 
    

p q

pq pq

pq pj iq

( p , j ) V ( i ,q ) V

F u u , p P, q Q.
  

                                             (5) 

ɐɿɧɨɜɚ ɮɭɧɤɰɿɹ ijc (u ) ɜɢɪɚɠɚє ɜɚɪɬɿɫɬɶ ɩɪɨɯɨɞɠɟɧɧɹ ɫɭɦɚɪɧɢɦ ɩɨɬɨɤɨɦ u ɞɭɝɢ ( i, j ) V  

Ɂɚ ɰɿɧɨɜɨɸ ɮɭɧɤɰɿєɸ ɛɭɞɭєɦɨ ɿɧɬɟɝɪɚɥɶɧɭ ɰɿɧɨɜɭ ɮɭɧɤɰɿɸ: 

      
0

u

ij ijC ( u ) c ( v )dv, ( i, j ) V .                                                 (6) 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɩɪɢɣɧɹɬɢɯ ɩɨɡɧɚɱɟɧɧɹɯ ɦɨɞɟɥɶ ɪɿɜɧɨɜɚɠɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɮɨɪɦɭɥɸєɬɶɫɹ 
ɭ ɜɢɝɥɹɞɿ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ: 

       
ij

u
( i , j ) V

f ( u ) min C ( u )


                                                             (7) 

ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ (3) – (5). Ɉɬɠɟ, ɦɨɞɟɥɶ (7) ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ (3)-(5) ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɪɨɡɩɨɞɿɥɭ ɩɨɬɨɤɿɜ ɩɨ ɦɟɪɟɠɿ, ɚ ɝɪɚɜɿɬɚɰɿɣɧɭ – ɞɥɹ ɪɨɡɩɨɞɿɥɭ 
ɩɚɫɚɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɦɿɠ ɜɡɚєɦɨɞɿɸɱɢɦɢ ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɢɦɢ ɨɛ’єɤɬɚɦɢ. 

ȼɿɞɫɭɬɧɿɫɬɶ ɩɨɬɟɧɰɿɣɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɡɦɿɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ 
ɱɢ ɭɦɨɜ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ ɩɨ ɧɿɣ ɩɪɢ ɡɪɨɫɬɚɸɱɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɫɬɪɢɦɭє, 
ɧɚɫɚɦɩɟɪɟɞ, ɬɟɦɩɢ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɦɿɫɬɚ. ȼ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ, ɜɚɠɥɢɜɢɦɢ ɫɬɚɸɬɶ 
ɩɪɨɰɟɫɢ ɜɢɹɜɥɟɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɞɿɥɹɧɨɤ ɜɭɥɢɱɧɨ-ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ ɬɚ ɩɨɲɭɤɭ ɦɨɠɥɢɜɢɯ 
ɪɟɡɟɪɜɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɚɞɟɤɜɚɬɧɨɫɬɿ ɪɨɛɨɬɢ ɟɥɟɦɟɧɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ. 

Oɪɝɚɧɿɡɚɰɿɹ ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɧɚ ɩɟɪɢɮɟɪɿɣɧɢɯ ɬɟɪɢɬɨɪɿɹɯ ɩɨɬɪɟɛɭє ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɜ 
ɞɿɸɱɭ ɦɚɪɲɪɭɬɧɭ ɦɟɪɟɠɭ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɩɟɪɟɪɨɡɩɨɞɿɥɨɦ 
ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɬɚ ɨɪɝɚɧɿɡɚɰɿєɸ ɩɨɬɭɠɧɢɯ ɪɚɣɨɧɿɜ ɬɹɠɿɧɧɹ ɩɚɫɚɠɢɪɿɜ. Ɉɞɧɚɤ, ɩɪɢ ɜɢɛɨɪɿ 
ɦɿɫɰɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɛ’єɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɡɚєɦɨɞɿɸ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ, ɝɪɨɦɚɞɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɬɚ 
ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɩɚɫɚɠɢɪɫɶɤɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɚɯ, ɫɥɿɞ 
ɪɨɡɝɥɹɞɚɬɢ ɤɨɦɩɥɟɤɫɧɿ ɦɨɞɟɥɿ, ɡ ɦɨɠɥɢɜɿɫɬɸ ɨɩɬɢɦɿɡɚɰɿʀ ɞɟɹɤɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɤɪɢɬɟɪɿɸ, ɳɨ 
ɯɚɪɚɤɬɟɪɢɡɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɜɫɿєʀ ɦɟɪɟɠɿ.  
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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. 

 

ȼɚɠɥɢɜɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɦɿɫɬɚ є ɜɨɤɡɚɥɢ. ȼɿɞ ɪɚɰɿɨɧɚɥɶɧɨɝɨ 
ɪɨɡɦɿɳɟɧɧɹ ɨɛ’єɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɭ ɦɿɫɬɚɯ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɡɚɥɟɠɚɬɶ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɪɿɜɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɧɚɫɟɥɟɧɧɹ, ɩɪɨɫɬɨɪɨɜɢɣ ɪɨɡɜɢɬɨɤ ɦɿɫɬɚ ɬɚ ɤɨɦɮɨɪɬɧɿɫɬɶ ɦɿɫɶɤɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ⱥɜɬɨɪɢ [1-3] ɬɟɪɦɿɧɨɦ «ɬɪɚɧɫɩɨɪɬɧɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ» ɨɩɢɫɭɸɬɶ ɩɿɞɫɢɫɬɟɦɭ, ɛɟɡ ɹɤɨʀ 
ɧɟɦɨɠɥɢɜɟ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɦɿɫɬɚ, ɭ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɫɚɦɟ  ɦɿɫɬɨ  ɪɨɡɝɥɹɞɚєɬɶɫɹ  ɹɤ  
ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɚ,  ɨɪɝɚɧɿɡɨɜɚɧɚ ɫɢɫɬɟɦɚ  ɪɭɯɭ,  ɹɤɚ  ɪɚɰɿɨɧɚɥɶɧɨ  ɜɡɚєɦɨɡɜ’ɹɡɭє  ɩɪɨɫɬɿɪ  ɿ  
ɩɪɨɰɟɫɢ,  ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɫɨɰɿɚɥɶɧɭ ɞɿɹɥɶɧɿɫɬɶ ɦɟɲɤɚɧɰɿɜ ɦɿɫɬ.  

ɋɢɫɬɟɦɢ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɡɚɣɦɚɸɬɶ ɨɫɨɛɥɢɜɟ ɦɿɫɰɟ ɜ ɡɚɝɚɥɶɧɿɣ 
ɫɬɪɭɤɬɭɪɿ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɫɩɨɥɭɱɟɧɧɹ [4]. ɋɬɿɣɤɿɫɬɶ ɬɚ ɛɟɡɩɟɤɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɦɿɫɬɚ є ɨɞɧɢɦ ɡ ɨɫɧɨɜɨɩɨɥɨɠɧɢɯ ɡɚɜɞɚɧɶ ɩɪɢ ɪɨɡɪɨɛɰɿ ɫɬɪɚɬɟɝɿʀ ɩɪɨɫɬɨɪɨɜɨɝɨ 
ɪɨɡɜɢɬɤɭ ɧɚɫɟɥɟɧɨɝɨ ɩɭɧɤɬɭ.  

Ɇɿɫɰɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɨɝɨ ɜɭɡɥɚ (ɧɚɩɪɢɤɥɚɞ ɜɨɤɡɚɥɭ) ɭ ɬɪɚɧɫɩɨɪɬɧɿɣ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɿ ɜɢɡɧɚɱɚє ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɧɭ ɪɨɛɨɬɭ, ɬɨɛɬɨ, ɨɪɝɚɧɿɡɚɰɿɸ ɜɡɚєɦɨɞɿʀ ɜɧɭɬɪɿɲɧɿɯ ɿ 
ɩɪɢɦɿɫɶɤɢɯ ɡɜ’ɹɡɤɿɜ, ɦɿɫɶɤɨɝɨ ɬɚ ɦɿɠɦɿɫɶɤɨɝɨ ɫɩɨɥɭɱɟɧɧɹ. ȼ ɿєɪɚɪɯɿɱɧɿɣ ɫɬɪɭɤɬɭɪɿ ɟɥɟɦɟɧɬɿɜ 
ɦɿɫɬɚ ɡɧɚɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɦɚɫɲɬɚɛɚɦɢ ɡɨɧ ʀɯ ɜɩɥɢɜɭ 
(ɦɿɠɦɿɫɶɤɿ, ɡɚɝɚɥɶɧɨɦɿɫɶɤɿ ɚɛɨ ɪɚɣɨɧɧɿ) ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɞɨɫɬɭɩɧɿɫɬɸ ɜɭɡɥɚ, ɣɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɸ ɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. Ɇɟɪɟɠɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɹɜɥɹє ɫɨɛɨɸ 
ɜɿɞɝɚɥɭɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɝɿɫɬɪɚɥɟɣ ɦɿɫɬ, ɡɚɜɞɹɤɢ ʀʀ ɪɨɡɪɨɫɬɚɧɧɸ ɪɨɡɲɢɪɸɸɬɶɫɹ ɡɜ`ɹɡɤɢ 
ɦɿɠ ɰɟɧɬɪɚɦɢ ɦɿɫɬ ɿ ɩɪɢɦɿɫɶɤɢɦɢ ɬɟɪɢɬɨɪɿɹɦɢ, ɦɿɫɬɚɦɢ-ɫɭɩɭɬɧɢɤɚɦɢ ɿ ɚɝɥɨɦɟɪɚɰɿɹɦɢ.  

Ⱥɧɚɥɿɡ ɪɨɡɦɿɳɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ [1-3,5] ɭ ɦɿɫɬɚɯ ɜɤɚɡɭє, ɳɨ ɝɨɥɨɜɧɿ 
ɜɭɡɥɢ ɡɧɚɯɨɞɹɬɶɫɹ ɩɟɪɟɜɚɠɧɨ ɩɨɛɥɢɡɭ ɡɚɝɚɥɶɧɨɦɿɫɶɤɨɝɨ ɰɟɧɬɪɭ (ɿ ɜ ɫɚɦɨɦɭ ɰɟɧɬɪɿ), ɚ ɬɚɤɨɠ ɜ 
ɫɟɪɟɞɢɧɧɿɣ, ɪɿɞɲɟ, ɭ ɩɟɪɢɮɟɪɿɣɧɿɣ ɡɨɧɚɯ ɦɿɫɬɚ.  

ɇɚ ɪɨɡɦɿɳɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɧɚ ɩɥɚɧɿ ɜɟɥɢɤɨɝɨ ɦɿɫɬɚ ɡ 
ɩɟɪɟɪɨɫɬɚɧɧɹɦ ʀɯ ɜ ɫɭɫɩɿɥɶɧɨ-ɬɪɚɧɫɩɨɪɬɧɿ ɰɟɧɬɪɢ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɩɥɢɜɚє ɪɨɡɬɚɲɭɜɚɧɧɹ 
ɜɨɤɡɚɥɿɜ ɪɿɡɧɢɯ ɜɢɞɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɬɪɚɧɫɩɨɪɬɭ (ɡɚɥɿɡɧɢɱɧɨɝɨ, ɦɨɪɫɶɤɨɝɨ, ɪɿɱɤɨɜɨɝɨ, 
ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɿ ɩɨɜɿɬɪɹɧɨɝɨ), ɳɨ є ɬɚɤɨɠ ɧɚɣɜɚɠɥɢɜɿɲɢɦɢ ɦɿɫɶɤɢɦɢ ɩɟɪɟɫɚɞɨɱɧɢɦɢ 
ɜɭɡɥɚɦɢ. 

Ⱦɥɹ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɧɚɣɛɿɥɶɲ ɧɚɩɪɭɠɟɧɢɯ ɞɿɥɹɧɨɤ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɜɤɪɚɣ ɧɟɨɛɯɿɞɧɟ 
ɡɚɥɭɱɟɧɧɹ ɚɜɬɨɛɭɫɿɜ ɜɟɥɢɤɨʀ ɿ ɨɫɨɛɥɢɜɨ ɜɟɥɢɤɨʀ ɦɿɫɬɤɨɫɬɿ. Ɉɞɧɢɦ ɿɡ ɲɥɹɯɿɜ ɜɢɯɨɞɭ ɿɡ ɰɿєʀ 
ɫɢɬɭɚɰɿʀ є ɮɨɪɦɭɜɚɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ. ɉɿɞ ɱɚɫ ɮɨɪɦɭɜɚɧɧɹ 
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ɪɚɰɿɨɧɚɥɶɧɨʀ ɦɚɪɲɪɭɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ [1-4] ɦɚɸɬɶ ɛɭɬɢ ɜɪɚɯɨɜɚɧɿ ɧɚɫɬɭɩɧɿ ɜɢɦɨɝɢ: ɦɿɫɶɤɿ 
ɦɚɪɲɪɭɬɢ ɩɨɜɢɧɧɿ ɡɜ’ɹɡɭɜɚɬɢ ɧɚɣɤɨɪɨɬɲɢɦ ɲɥɹɯɨɦ ɩɚɫɚɠɢɪɨɭɬɜɨɪɸɸɱɿ ɩɭɧɤɬɢ ɦɿɫɬɚ, 
ɩɪɨɦɢɫɥɨɜɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɜɨɤɡɚɥɢ, ɪɢɧɤɢ, ɰɟɧɬɪ ɦɿɫɬɚ ɬɨɳɨ; ɤɿɥɶɤɿɫɬɶ ɦɚɪɲɪɭɬɿɜ ɦɚє 
ɜɿɞɩɨɜɿɞɚɬɢ ɩɨɬɪɟɛɿ ɩɚɫɚɠɢɪɿɜ ɭ ɛɟɡɩɟɪɟɫɚɞɨɱɧɢɯ ɫɩɨɥɭɱɟɧɧɹɯ; ɪɿɜɧɨɦɿɪɧɚ ɡɚɜɚɧɬɚɠɟɧɿɫɬɶ 
ɦɚɪɲɪɭɬɿɜ ɩɨ ɜɫɿɣ ɞɨɜɠɢɧɿ; ɫɤɨɨɪɞɢɧɨɜɚɧɿɫɬɶ ɦɿɫɶɤɢɯ ɦɚɪɲɪɭɬɿɜ ɡ ɩɪɢɦɿɫɶɤɢɦ ɫɩɨɥɭɱɟɧɧɹɦ. 

Ɂɚɜɚɧɬɚɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɿɥɶɤɿɫɬɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɪɭɯɭ ɤɨɠɟɧ ɟɥɟɦɟɧɬ ɦɟɪɟɠɿ. Ɇɨɞɟɥɸɜɚɧɧɹ ɡɚɜɚɧɬɚɠɟɧɧɹ ɩɨɥɹɝɚє ɜ 
ɪɨɡɩɨɞɿɥɿ ɦɿɠɪɚɣɨɧɧɢɯ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɡɚ ɤɨɧɤɪɟɬɧɢɦɢ ɲɥɹɯɚɦɢ, ɳɨ ɡ’єɞɧɭɸɬɶ ɩɚɪɢ ɪɚɣɨɧɿɜ. 
ȼɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɜɢɫɬɭɩɚє ɧɚɛɿɪ ɦɚɬɪɢɰɶ ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ, ɳɨ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɩɟɪɟɦɿɳɟɧɶ 
ɪɿɡɧɢɯ ɜɢɞɿɜ ɚɛɨ ɪɿɡɧɢɯ ɤɥɚɫɿɜ ɤɨɪɢɫɬɭɜɚɱɿɜ.  

ȼɿɞɨɦɿ ɞɜɚ ɩɿɞɯɨɞɢ ɞɨ ɦɨɞɟɥɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɭ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ: ɧɨɪɦɚɬɢɜɧɢɣ ɬɚ 
ɞɟɫɤɪɢɩɬɢɜɧɢɣ. ɍ ɧɨɪɦɚɬɢɜɧɢɯ ɦɨɞɟɥɹɯ ɪɨɡɩɨɞɿɥ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ 
ɨɫɧɨɜɿ ɨɩɬɢɦɿɡɚɰɿʀ ɞɟɹɤɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɤɪɢɬɟɪɿɸ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɜɫɿєʀ 
ɦɟɪɟɠɿ. əɤ ɩɪɚɜɢɥɨ ɰɟ ɜɢɪɚɠɟɧɚ ɜ ɬɿɣ ɚɛɨ ɿɧɲɿɣ ɮɨɪɦɿ ɦɿɧɿɦɿɡɚɰɿɹ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ [3,5].  

ɋɭɱɚɫɧɢɣ ɪɿɜɟɧɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɦɿɫɬ ɩɟɪɟɞɛɚɱɚє ɪɨɡɪɨɛɤɭ ɤɨɦɩɥɟɤɫɭ 
ɩɪɨɟɤɬɧɨ-ɛɭɞɿɜɟɥɶɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ ɩɨɫɥɿɞɨɜɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɩɥɚɧɿɜ ɪɨɡɜɢɬɤɭ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɦɿɫɬɚ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɡɦɿɧ ɜ ɪɿɜɧɿ ɬɟɪɢɬɨɪɿɚɥɶɧɨɝɨ, ɩɪɨɦɢɫɥɨɜɨɝɨ, 
ɤɭɥɶɬɭɪɧɨɝɨ, ɨɫɜɿɬɧɶɨɝɨ ɬɚ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ ɧɚɫɟɥɟɧɧɹ ɦɿɫɬ [6]. 

Ɋɟɡɭɥɶɬɚɬɢ ɮɨɪɦɭɜɚɧɧɹ ɦɨɞɟɥɿ ɩɨɬɪɟɛ ɭ ɩɟɪɟɫɭɜɚɧɧɹɯ ɬɪɚɧɫɩɨɪɬɭ (ɞɢɜ. ɪɢɫ. 1), 
ɞɨɡɜɨɥɹɸɬɶ ɩɟɪɟɯɨɞɢɬɢ ɞɨ ɚɧɚɥɿɡɭ ɩɨɬɨɱɧɨʀ ɫɢɬɭɚɰɿʀ ɭ ɦɿɫɬɿ ɬɚ ɪɨɡɪɨɛɤɢ ɡɚɯɨɞɿɜ ɳɨɞɨ 
ɪɟɨɪɝɚɧɿɡɚɰɿʀ ɤɨɦɩɥɟɤɫɧɨʀ ɫɯɟɦɢ ɬɪɚɧɫɩɨɪɬɭ ɦ. Ɋɿɜɧɟ [6]. 

 

 
 

Ɋɢɫ. 1. Ɋɨɡɪɚɯɭɧɤɨɜɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɭ ɩɪɢɜɟɞɟɧɢɯ ɨɞɢɧɢɰɹɯ, ɨɞ./ɝɨɞ., [6] 

 
ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɢɛɿɪ ɲɥɹɯɭ ɞɟɹɤɢɦɢ ɤɨɪɢɫɬɭɜɚɱɚɦɢ ɡɛɿɥɶɲɭє ɡɚɜɚɧɬɚɠɟɧɧɹ 

ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɹɤɿ ɜɯɨɞɹɬɶ ɭ ɞɚɧɢɣ ɲɥɹɯ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
ɭɡɚɝɚɥɶɧɟɧɨʀ ɰɿɧɢ ɰɢɯ ɟɥɟɦɟɧɬɿɜ, ɰɟ, ɭ ɫɜɨɸ ɱɟɪɝɭ ɜɩɥɢɜɚє ɧɚ ɨɰɿɧɤɭ ɿ ɜɢɛɿɪ ɲɥɹɯɭ ɿɧɲɢɦɢ 
ɤɨɪɢɫɬɭɜɚɱɚɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɜɢɛɿɪ, ɡɞɿɣɫɧɟɧɢɣ ɨɞɧɢɦɢ ɭɱɚɫɧɢɤɚɦɢ ɪɭɯɭ, ɩɨɛɿɱɧɨ ɜɩɥɢɜɚє ɧɚ 
ɜɢɛɿɪ, ɜɢɤɨɧɚɧɢɣ ɿɧɲɢɦɢ. 

Ɇɿɫɰɟ ɿ ɡɧɚɱɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɤɨɦɭɧɿɤɚɰɿɣɧɨɝɨ ɜɭɡɥɚ ɜ ɮɭɧɤɰɿɨɧɚɥɶɧɨ-ɩɪɨɫɬɨɪɨɜɿɣ 
ɫɬɪɭɤɬɭɪɿ ɦɿɫɶɤɨʀ ɡɨɧɢ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɰɿɥɢɦ ɪɹɞɨɦ ɮɚɤɬɨɪɿɜ: ɳɿɥɶɧɿɫɬɸ ɡɚɛɭɞɨɜɢ, 
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ɱɢɫɟɥɶɧɿɫɬɸ ɩɨɫɬɿɣɧɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɪɿɜɧɟɦ ɪɨɡɜɢɬɤɭ ɧɚɡɟɦɧɨɝɨ ɿ ɩɨɡɚɜɭɥɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, 
ɧɚɹɜɧɿɫɬɸ ɪɟɡɟɪɜɧɢɯ ɬɟɪɢɬɨɪɿɣ ɞɥɹ ɡɚɛɭɞɨɜɢ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɿ ɨɛ’єɦɧɨ-
ɩɪɨɫɬɨɪɨɜɟ ɩɥɚɧɭɜɚɧɧɹ ɜɭɡɥɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɩɟɪɟɧɟɫɟɧɧɹ ɚɛɨ ɨɪɝɚɧɿɡɚɰɿɹ ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɿɜ ɧɚ 
ɩɟɪɢɮɟɪɿɣɧɢɯ ɬɟɪɢɬɨɪɿɹɯ ɩɨɬɪɟɛɭє ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɜ ɞɿɸɱɭ ɦɚɪɲɪɭɬɧɭ ɦɟɪɟɠɭ ɦɿɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɩɟɪɟɪɨɡɩɨɞɿɥɨɦ ɩɚɫɚɠɢɪɨɩɨɬɨɤɿɜ ɬɚ ɨɪɝɚɧɿɡɚɰɿєɸ 
ɩɨɬɭɠɧɢɯ ɪɚɣɨɧɿɜ ɬɹɠɿɧɧɹ ɩɚɫɚɠɢɪɿɜ. Ɉɞɧɚɤ, ɩɪɢ ɜɢɛɨɪɿ ɦɿɫɰɶ ɪɨɡɬɚɲɭɜɚɧɧɹ ɨɛ’єɤɬɿɜ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɡɚєɦɨɞɿɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ, ɝɪɨɦɚɞɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɬɚ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɩɚɫɚɠɢɪɫɶɤɢɯ 
ɤɨɪɟɫɩɨɧɞɟɧɰɿɣ ɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɟɪɟɫɚɞɨɱɧɢɯ ɜɭɡɥɚɯ, ɫɥɿɞ ɪɨɡɝɥɹɞɚɬɢ ɤɨɦɩɥɟɤɫɧɿ ɦɨɞɟɥɿ, ɡ 
ɦɨɠɥɢɜɿɫɬɸ ɨɩɬɢɦɿɡɚɰɿʀ ɞɟɹɤɨɝɨ ɝɥɨɛɚɥɶɧɨɝɨ ɤɪɢɬɟɪɿɸ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ 
ɜɫɿєʀ ɦɟɪɟɠɿ. 
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ȿNERGY CONSUMPTION OF THE DRIVER IN THE INTERACTION 
IN THE TRAFFIC FLOW 

 
ɉɪɚɫɨɥɟɧɤɨ Ɉɥɟɤɫɿɣ 

 
ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɦɿɫɶɤɨɝɨ  ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦɟɧɿ Ɉ.Ɇ. Ȼɟɤɟɬɨɜɚ, 

ɜɭɥ. Ɇɚɪɲɚ Ȼɚɠɚɧɨɜɚ, 17, ɦ. ɏɚɪɤɿɜ, 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. 

ɉɿɞ ɱɚɫ ɩɟɪɟɫɭɜɚɧɧɹ ɜɭɥɢɰɹɦɢ ɦɿɫɬɚ ɜɨɞɿɣ ɜɢɬɪɚɱɚє ɩɟɜɧɭ ɤɿɥɶɤɿɫɬɶ ɟɧɟɪɝɿʀ. Ⱦɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɜɢɬɪɚɱɟɧɨʀ ɟɧɟɪɝɿʀ ɜɨɞɿɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɚɪɚɦɟɬɪɢ ɡɨɜɧɿɲɧɶɨɝɨ 
ɞɢɯɚɧɧɹ. ɉɿɞ ɟɧɟɪɝɨɜɢɬɪɚɬɚɦɢ ɪɨɡɭɦɿɸɬɶ ɜɢɬɪɚɱɟɧɭ ɤɿɥɶɤɿɫɬɶ ɤɤɚɥ/ɯɜ. Ⱥɜɬɨɪ ɪɨɛɨɬɢ [1] ɜɤɚɡɭє 
ɳɨ ɤɿɥɶɤɿɫɬɶ ɜɞɢɯɿɜ ɿ ɜɢɞɨɯɿɜ ɜɨɞɿɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɱɚɫɬɨɬɢ ɫɟɪɰɟɛɢɬɬɹ. ȼɿɞɩɨɜɿɞɧɨ, ɤɿɥɶɤɿɫɬɶ 
ɜɢɬɪɚɱɟɧɨʀ ɟɧɟɪɝɿʀ ɜɨɞɿєɦ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚ ɮɨɪɦɭɥɨɸ: 

 
Sɋɋɗ ɨ)(075,0  ,      (1) 

 
ɞɟ ɗ  – ɟɧɟɪɝɟɬɢɱɧɚ ɜɚɪɬɿɫɬɶ ɪɭɯɭ ɜɨɞɿɹ, ɤɤɚɥ/ɯɜ; 

ɨɋɋ,  – ɱɚɫɬɨɬɢ ɡɨɜɧɿɲɧɶɨɝɨ ɞɢɯɚɧɧɹ ɜɨɞɿɹ ɩɪɢ ɪɭɫɿ ɩɨ ɞɨɪɨɡɿ ɿ ɜ ɮɨɧɿ, ɰɢɤɥ/ɯɜ; 
S  – ɩɥɨɳɚ ɬɿɥɚ ɜɨɞɿɹ, ɦ2; 
0,075 – ɤɨɟɮɿɰɿєɧɬ ɩɪɨɩɨɪɰɿɣɧɨɫɬɿ. 
Ɉɫɧɨɜɧɢɦ ɮɚɤɬɨɪɨɦ ɳɨ ɜɩɥɢɜɚє ɧɚ ɤɿɥɶɤɿɫɬɶ ɜɢɬɪɚɱɟɧɨʀ ɟɧɟɪɝɿʀ ɜ ɦɿɫɶɤɢɯ ɭɦɨɜɚɯ є 

ɜɡɚєɦɨɞɿɹ ɜɨɞɿɹ ɡ ɮɚɤɬɨɪɚɦɢ ɞɨɪɨɠɧɶɨʀ ɨɛɫɬɚɧɨɜɤɢ. ɐɿ ɮɚɤɬɨɪɢ ɜɢɦɚɝɚɸɬɶ ɜɿɞ ɜɨɞɿɹ ɩɟɜɧɢɯ 
ɞɿɣ ɩɨ ɤɟɪɭɜɚɧɧɸ ɚɜɬɨɦɨɛɿɥɟɦ: ɪɨɡɝɿɧ, ɝɚɥɶɦɭɜɚɧɧɹ, ɭɬɪɢɦɚɧɧɹ ɲɜɢɞɤɨɫɬɿ ɿ ɩɟɜɧɢɯ ɪɟɚɤɰɿɣ 
ɩɪɢ ɜɢɧɢɤɧɟɧɧɿ ɧɟɛɟɡɩɟɤɢ ɪɭɯɭ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɱɚɫɬɨɬɢ ɡɨɜɧɿɲɧɶɨɝɨ ɞɢɯɚɧɧɹ ɜɨɞɿɹ ɩɪɢ ɪɭɫɿ ɩɨ ɞɨɪɨɡɿ ɿ ɜ ɮɨɧɿ, ɜɢɤɨɧɭɜɚɥɢ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɧɟɜɦɨɝɪɚɦɢ ɪɢɫ. (1). Ⱦɥɹ ɪɟєɫɬɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɞɢɯɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɞɚɬɱɢɤ Neulog [2]. 
 

 
Ɋɢɫ.1. ɉɪɢɤɥɚɞ ɪɟєɫɬɪɚɰɿʀ ɱɚɫɬɨɬɢ ɡɨɜɧɿɲɧɶɨɝɨ ɞɢɯɚɧɧɹ ɜɨɞɿɹ 

 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɮɚɤɬɨɪɿɜ ɞɨɪɨɠɧɶɨʀ ɨɛɫɬɚɧɨɜɤɢ ɩɪɢ ɜɡɚєɦɨɞɿʀ ɜɨɞɿɹ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɨɬɨɰɿ ɦɢ ɜɪɚɯɨɜɭɜɚɥɢ ɩɚɪɚɦɟɬɪɢ ɧɟɛɟɡɩɟɱɧɢɯ ɝɚɥɶɦɭɜɚɧɶ ɜɨɞɿєɦ ɩɿɞ ɱɚɫ ɪɭɯɭ. 
ɇɟɛɟɡɩɟɤɚ ɭ ɜɨɞɿɹ ɜɢɤɥɢɤɚє ɫɬɪɟɫɨɜɢɣ ɫɬɚɧ, ɳɨ ɜɿɞɨɛɪɚɠɚєɬɶɫɹ ɧɚ ɡɛɿɥɶɲɟɧɧɿ ɱɚɫɬɨɬɢ ɞɢɯɚɧɧɹ 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
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ɜɨɞɿɹ. ɇɟɛɟɡɩɟɱɧɢɦɢ ɝɚɥɶɦɭɜɚɧɧɹɦ ɜɜɚɠɚєɦɨ ɫɢɬɭɚɰɿʀ ɩɿɞ ɱɚɫ ɪɭɯɭ, ɹɤɿ ɜɢɦɚɝɚɥɢ ɜɿɞ ɜɨɞɿɹ 
ɜɢɛɨɪɭ ɜɩɨɜɿɥɶɧɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɦɟɬɨɞɭ ɤɨɧɮɥɿɤɬɧɢɯ ɫɢɬɭɚɰɿɣ [3]. Ⱦɥɹ 
ɪɟєɫɬɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɜɩɨɜɿɥɶɧɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɪɢɥɚɞ racelogic (ɪɢɫ. 2), [4]. 
 

 
Ɋɢɫ.2. ɉɪɢɤɥɚɞ ɪɟєɫɬɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɤɨɧɮɥɿɤɬɧɢɯ ɫɢɬɭɚɰɿɣ 

 
Ɂɦɿɧɚ ɩɚɪɚɦɟɬɪɿɜ ɞɢɯɚɧɧɹ ɜɨɞɿɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥ. 1.  

Ɍɚɛɥɢɰɹ 1 

Ɂɦɿɧɚ ɩɚɪɚɦɟɬɪɿɜ ɞɢɯɚɧɧɹ ɜɨɞɿɹ 

Ɍɢɩ ɤɨɧɮɥɿɤɬɧɨʀ ɫɢɬɭɚɰɿʀ ɋɟɪɟɞɧɹ ɱɚɫɬɨɬɚ ɞɢɯɚɧɧɹ, 
ɰɢɤɥ/ɯɜ 

ȿɧɟɪɝɟɬɢɱɧɚ ɜɚɪɬɿɫɬɶ, ɤɤɚɥ/ɯɜ 

Ʌɟɝɤɚ 22 1,5 
ɋɟɪɟɞɧɹ 26 2,1 

Ʉɪɢɬɢɱɧɚ 31 2,85 

 
Ɍɚɤɢɦ ɱɢɧɨɦ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɜɨɞɿɹ ɩɿɞ ɱɚɫ ɪɭɯɭ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɢɩɿɜ ɤɨɧɮɥɿɤɬɧɢɯ ɫɢɬɭɚɰɿɣ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɟɧɟɪɝɨɜɢɬɪɚɬ ɜɨɞɿɹ ɧɚ ɪɿɡɧɢɯ ɜɭɥɢɰɹɯ ɞɨɡɜɨɥɢɬɶ ɜɫɬɚɧɨɜɢɬɢ ɜɩɥɢɜ ɮɚɤɬɨɪɿɜ 
ɞɨɪɨɠɧɶɨʀ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɟɧɟɪɝɨɜɢɬɪɚɬɢ ɜɨɞɿɹ. 

 
1. Ƚɚɜɪɢɥɨɜ ɗ. ȼ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɫ ɭɱɟɬɨɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɨɜɟɞɟɧɢɹ ɜɨɞɢɬɟɥɟɣ : ɞɢɫ. … ɞɨɤɬɨɪɚ ɬɟɯɧ. ɧɚɭɤ / ɗ. ȼ. Ƚɚɜɪɢɥɨɜ. – Ʉ. : 
ɄȺȾɂ, 1992. – 300ɫ. 
2. NEULOG . Retrieved from https://neulog.com. 

3. Ɉɬɪɚɫɥɟɜɨɣ ɞɨɪɨɠɧɵɣ ɦɟɬɨɞɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ: Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ – Ɇɨɫɤɜɚ 2002. 
4. Vboxmotorsport. Retrieved from ttps://www.vboxmotorsport.co.uk. 
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ɍȾɄ 656.13 
 

ȺɇȺɅȱɁ ɑɂɇɇɂɄȱȼ, əɄȱ ȼɂɁɇȺɑȺɘɌɖ ɁȺɌɊɂɆɄɍ Ɋɍɏɍ ɇȺ 
ɊȿȽɍɅɖɈȼȺɇɂɏ ɉȿɊȿɏɊȿɋɌəɏ 

 
ANALYSIS OF FACTORS THAT DETERMINE TRAFFIC DELAY ON CONTROLLED 

INTERSECTIONS 
 

Ɋɨɣɤɨ ɘɪɿɣ, Ⱦɚɜɨɫɢɪ ȼɥɚɞɢɫɥɚɜ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  
ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 
Ɂɚɬɪɢɦɤɢ ɪɭɯɭ ɧɚ ɪɟɝɭɥɶɨɜɚɧɢɯ ɩɟɪɟɯɪɟɫɬɹɯ ɜɢɧɢɤɚɸɬɶ ɱɟɪɟɡ ɞɿɸ ɬɚɤɢɯ ɨɫɧɨɜɧɢɯ 

ɱɢɧɧɢɤɿɜ: ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɩɪɢɛɭɬɬɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɞɨ ɩɟɪɟɯɪɟɫɬɹ; ɪɟɠɢɦ ɫɜɿɬɥɨɮɨɪɧɨɝɨ 
ɪɟɝɭɥɸɜɚɧɧɹ (ɬɪɢɜɚɥɿɫɬɶ ɨɫɧɨɜɧɢɯ ɬɚ ɩɪɨɦɿɠɧɢɯ ɬɚɤɬɿɜ); ɞɨɪɨɠɧɶɨ-ɩɥɚɧɭɜɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ; ɧɟɨɞɧɨɪɿɞɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɡɚ ɫɤɥɚɞɨɦ; ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ ɪɨɡɩɨɞɿɥɭ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɡɚ ɧɚɩɪɹɦɤɚɦɢ ɪɭɯɭ. ɓɨɞɨ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɩɪɢɛɭɬɬɹ, ɬɨ ɜɿɞɨɦɿ ɧɚɭɤɨɜɿ 
ɩɿɞɯɨɞɢ, ɹɤɿ ɪɨɡɪɿɡɧɹɸɬɶ ɩɨɫɬɿɣɧɟ ɬɚ ɜɢɩɚɞɤɨɜɟ ɩɪɢɛɭɬɬɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɞɨ ɩɟɪɟɯɪɟɫɬɹ. 
Ɋɟɠɢɦ ɫɜɿɬɥɨɮɨɪɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɦɨɠɟ ɜɢɡɧɚɱɚɬɢɫɶ ɤɿɥɶɤɿɫɬɸ ɮɚɡ ɪɟɝɭɥɸɜɚɧɧɹ, ɹɤɚ, ɭ ɫɜɨɸ 
ɱɟɪɝɭ, ɡɚɥɟɠɢɬɶ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɧɚɩɪɹɦɤɿɜ ɡɿ ɡɧɚɱɧɨɸ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɪɭɯɭ ɬɚ ɩɚɪɚɦɟɬɪɚɦɢ 
ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ, ɳɨ ɪɚɡɨɦ ɿɡ ɭɯɢɥɚɦɢ ɧɚ ɩɿɞɯɨɞɿ ɞɨ ɩɟɪɟɯɪɟɫɬɹ ɜɿɞɨɛɪɚɠɚє ɞɨɪɨɠɧɶɨ-
ɩɥɚɧɭɜɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨʀɡɧɨʀ ɱɚɫɬɢɧɢ ɬɚ ɜɢɡɧɚɱɚє ɩɨɬɿɤ ɧɚɫɢɱɟɧɧɹ – ɝɪɚɧɢɱɧɭ ɩɪɨɩɭɫɤɧɭ 
ɡɞɚɬɧɿɫɬɶ ɧɚɩɪɹɦɤɭ ɪɭɯɭ ɧɚ ɪɟɝɭɥɶɨɜɚɧɨɦɭ ɩɟɪɟɯɪɟɫɬɿ (ɚɛɨ ɩɿɲɨɯɿɞɧɨɦɭ ɩɟɪɟɯɨɞɿ). ɋɤɥɚɞ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ є ɩɟɪɜɢɧɧɢɦ ɩɨɤɚɡɧɢɤɨɦ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ ɜ ɡɨɧɿ ɞɿʀ ɬɚɤɢɯ ɩɟɪɟɯɪɟɫɬɶ. Ⱦɨ ɬɨɝɨ ɠ, ɭ ɫɟɪɟɞɧɿɯ ɬɚ ɜɟɥɢɤɢɯ ɦɿɫɬɚɯ 
ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ є ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɿɫɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɦɿɫɶɤɢɦ ɝɪɨɦɚɞɫɶɤɢɦ 
ɬɪɚɧɫɩɨɪɬɨɦ, ɳɨ ɬɚɤɨɠ ɜɩɥɢɜɚє ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɬɪɢɦɤɢ ɜ ɡɨɧɿ ɞɿʀ ɪɟɝɭɥɶɨɜɚɧɢɯ ɩɟɪɟɯɪɟɫɬɶ. 
Ʉɨɠɟɧ ɿɡ ɧɚɜɟɞɟɧɢɯ ɱɢɧɧɢɤɿɜ ɦɨɠɟ ɨɛґɪɭɧɬɨɜɭɜɚɬɢ ɫɩɨɫɿɛ (ɚɥɝɨɪɢɬɦ) ɭɩɪɚɜɥɿɧɧɹ 
ɫɜɿɬɥɨɮɨɪɧɨɸ ɫɢɝɧɚɥɿɡɚɰɿєɸ, ɹɤɿ ɛɭɜɚɸɬɶ ɞɜɨɯ ɜɢɞɿɜ – ɠɨɪɫɬɤɿ ɬɚ ɝɧɭɱɤɿ (ɚɞɚɩɬɢɜɧɿ). Ʉɨɠɟɧ ɡ 
ɚɥɝɨɪɢɬɦɿɜ ɜɩɪɨɜɚɞɠɭɸɬɶ, ɜɢɯɨɞɹɱɢ ɿɡ ɤɪɢɬɟɪɿɸ ɦɿɧɿɦɿɡɚɰɿʀ ɡɚɬɪɢɦɤɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ. 

ɍ ɰɿɣ ɪɨɛɨɬɿ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ ɡɚɬɪɢɦɤɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɭ ɫɦɭɝɚɯ ɪɭɯɭ ɩɟɪɟɞ 
ɪɟɝɭɥɶɨɜɚɧɢɦɢ ɩɟɪɟɯɪɟɫɬɹɦɢ, ɞɟ ɞɿє ɠɨɪɫɬɤɢɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɿɧɧɹ ɫɜɿɬɥɨɮɨɪɧɨɸ 
ɫɢɝɧɚɥɿɡɚɰɿєɸ. Ɉɞɧɢɦ ɿɡ ɤɪɢɬɟɪɿʀɜ ɜɿɞɛɨɪɭ ɨɛ’єɤɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ є ɝɨɪɢɡɨɧɬɚɥɶɧɚ ɪɿɜɧɚ ɫɦɭɝɚ 
ɪɭɯɭ ɧɚ ɩɿɞɯɨɞɿ ɞɨ ɩɟɪɟɯɪɟɫɬɹ ɡ ɨɞɧɚɤɨɜɨɸ ɲɢɪɢɧɨɸ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɚɬɭɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɜɢɡɧɚɱɟɧɨ, ɳɨ ɩɿɞ ɱɚɫ ɡɦɿɧɢ ɱɚɫɬɤɢ ɥɟɝɤɨɜɢɯ ɚɜɬɨɦɨɛɿɥɿɜ ɭ ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɨɬɨɰɿ ɜɿɞ 50% ɞɨ 
90% ɫɟɪɟɞɧɿɣ ɱɚɫ ɩɪɨɯɨɞɠɟɧɧɹ ɨɞɧɢɦ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ ɫɬɨɩ-ɥɿɧɿʀ ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 3,6 ɫ 
ɞɨ 2,2 ɫ ɡɚ ɮɿɤɫɨɜɚɧɨʀ ɬɪɢɜɚɥɨɫɬɿ ɞɨɡɜɨɥɹɸɱɨɝɨ ɫɢɝɧɚɥɭ ɭ ɮɚɡɿ ɪɟɝɭɥɸɜɚɧɧɹ 20 ɫ. Ɍɚɤɨɠ, ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɡɦɿɧɿ ɬɪɢɜɚɥɨɫɬɿ ɨɫɧɨɜɧɨɝɨ 
ɞɨɡɜɨɥɹɸɱɨɝɨ ɫɢɝɧɚɥɭ ɜɿɞ 20 ɞɨ 60 ɫ ɬɚ ɫɤɥɚɞɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ 60% ɥɟɝɤɨɜɢɯ ɚɜɬɨɦɨɛɿɥɿɜ 
ɜɟɥɢɱɢɧɚ ɩɪɚɤɬɢɱɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɡɛɿɥɶɲɭɜɚɥɚɫɶ ɡ 420 ɡɜ. ɨɞ./ɝɨɞ. ɞɨ 610 ɡɜ. ɨɞ./ɝɨɞ; 
ɩɪɢ 80% ɥɟɝɤɨɜɢɯ ɜɟɥɢɱɢɧɚ ɩɪɚɤɬɢɱɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɡɛɿɥɶɲɢɥɚɫɶ ɡ 450 ɡɜ. ɨɞ./ɝɨɞ. ɞɨ 
795 ɡɜ. ɨɞ./ɝɨɞ.; ɩɪɢ 90% ɥɟɝɤɨɜɢɯ ɜɟɥɢɱɢɧɚ ɩɪɚɤɬɢɱɧɨʀ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɡɛɿɥɶɲɢɥɚɫɶ ɡ 
480 ɡɜ. ɨɞ./ɝɨɞ. ɞɨ 900 ɡɜ. ɨɞ./ɝɨɞ. 
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ɁȾȺɌɇȱɋɌɖ ɇȿɊȿȽɍɅɖɈȼȺɇɂɏ ɉȿɊȿɏɊȿɋɌɖ 

 
IMPACT OF TRAFFIC INDICATORS ON UNCONTROLLED INTERSECTIONS 

CAPACITY 
 

Ɋɨɣɤɨ ɘɪɿɣ, Ɇɚɤɫɢɦɸɤ ɋɟɪɝɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ»,  
ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ʌɶɜɿɜ, 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. 

 
ɉɪɨɩɭɫɤɧɚ ɡɞɚɬɧɿɫɬɶ ɧɟɪɟɝɭɥɶɨɜɚɧɢɯ ɩɟɪɟɯɪɟɫɬɶ ɜɢɡɧɚɱɚєɬɶɫɹ ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɿɫɬɸ 

ɝɨɥɨɜɧɨɝɨ ɬɚ ɞɪɭɝɨɪɹɞɧɢɯ ɧɚɩɪɹɦɤɿɜ. ɍ ɫɜɿɣ ɱɚɫ, ɩɪɨɩɭɫɤɧɚ ɡɞɚɬɧɿɫɬɶ ɞɪɭɝɨɪɹɞɧɨɝɨ ɧɚɩɪɹɦɤɭ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ ɬɚ ɿɧɬɟɪɜɚɥɿɜ ɦɿɠ ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɡɚɫɨɛɚɦɢ (ɌɁ) ɧɚ ɝɨɥɨɜɧɨɦɭ 
ɧɚɩɪɹɦɤɭ, ɚ ɬɚɤɨɠ ɱɚɫɭ, ɹɤɢɣ ɧɟɨɛɯɿɞɧɢɣ ɌɁ ɡ ɞɪɭɝɨɪɹɞɧɨɝɨ ɧɚɩɪɹɦɤɭ ɜɢʀɯɚɬɢ ɧɚ ɚɛɨ 
ɩɟɪɟɬɧɭɬɢ ɝɨɥɨɜɧɭ ɩɪɨʀɡɧɭ ɱɚɫɬɢɧɭ. ȼɢɯɨɞɹɱɢ ɿɡ ɰɶɨɝɨ, ɨɫɧɨɜɧɚ ɭɜɚɝɚ ɧɚ ɬɚɤɢɯ ɩɟɪɟɯɪɟɫɬɹɯ 
ɦɚє ɩɪɢɞɿɥɹɬɢɫɹ ɜɢɜɱɟɧɧɸ ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ ɭɬɜɨɪɟɧɧɸ ɿɧɬɟɪɜɚɥɿɜ ɬɚ ɱɢɧɧɢɤɿɜ, ɹɤɿ ɧɚ ɰɿ 
ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɚɸɬɶ. Ⱦɥɹ ɩɨɜɧɨɬɢ ɚɧɚɥɿɡɭ ɿɧɬɟɪɜɚɥɿɜ ɦɿɠ ɌɁ ɧɚ ɝɨɥɨɜɧɨɦɭ ɧɚɩɪɹɦɤɭ ɫɥɿɞ 
ɧɟ ɥɢɲɟ ɜɪɚɯɨɜɭɜɚɬɢ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ ɬɭɬ, ɚɥɟ ɣ ɹɤ ɜɨɧɚ ɪɨɡɩɨɞɿɥɟɧɚ ɩɪɨʀɡɧɨɸ ɱɚɫɬɢɧɨɸ, 
ɬɨɛɬɨ ɫɤɿɥɶɤɢ ɫɦɭɝ ɪɭɯɭ ɩɟɪɟɞɛɚɱɟɧɨ ɭ ɩɪɹɦɨɦɭ ɬɚ ɡɭɫɬɪɿɱɧɨɦɭ ɧɚɩɪɹɦɤɚɯ, ɨɫɤɿɥɶɤɢ ɰɟɣ 
ɩɨɤɚɡɧɢɤ ɦɨɠɟ ɛɭɬɢ ɪɿɡɧɢɦ ɿ, ɞɥɹ ɩɪɢɤɥɚɞɭ, ɌɁ, ɹɤɢɣ ɛɚɠɚє ɩɟɪɟɬɧɭɬɢ ɝɨɥɨɜɧɢɣ ɧɚɩɪɹɦɨɤ, ɦɚє 
ɡɜɚɠɚɬɢ ɧɚ ɨɛɢɞɜɚ ɬɪɚɧɫɩɨɪɬɧɿ ɩɨɬɨɤɢ. Ⱦɨ ɬɨɝɨ ɠ, ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɿɧɬɟɪɜɚɥɿɜ ɦɿɠ ɌɁ ɝɨɥɨɜɧɨɝɨ 
ɧɚɩɪɹɦɤɭ ɦɚɸɬɶ ɜɩɥɢɜ ɩɿɲɨɯɨɞɢ ɬɚ ɜɟɥɨɫɢɩɟɞɢɫɬɢ, ɹɤɿ ɩɟɪɟɯɨɞɹɬɶ ɱɟɪɟɡ ɧɟɪɟɝɭɥɶɨɜɚɧɢɣ 
ɩɿɲɨɯɿɞɧɢɣ ɩɟɪɟɯɿɞ, ɫɤɥɚɞ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɭ (Ɍɉ), ɚ ɬɚɤɨɠ ɜɿɞɫɬɚɧɶ ɛɨɤɨɜɨʀ ɜɢɞɢɦɨɫɬɿ ɧɚ 
ɩɿɞɯɨɞɿ ɞɨ ɩɟɪɟɯɪɟɫɬɹ. ɉɪɨɩɭɫɤɧɚ ɡɞɚɬɧɿɫɬɶ ɞɪɭɝɨɪɹɞɧɨɝɨ ɧɚɩɪɹɦɤɭ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ ɧɚ ɧɶɨɦɭ, ɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹ ɜɩɥɢɜɭ ɫɤɥɚɞɭ Ɍɉ, ɜɿɞɫɬɚɧɿ ɛɨɤɨɜɨʀ 
ɜɢɞɢɦɨɫɬɿ ɿ ɧɚɩɪɹɦɤɭ ɩɨɞɚɥɶɲɨɝɨ ɪɭɯɭ. 

ɉɿɞ ɱɚɫ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚ ɧɟɪɟɝɭɥɶɨɜɚɧɨɦɭ Ɍ-ɩɨɞɿɛɧɨɦɭ ɩɟɪɟɯɪɟɫɬɿ, ɹɤɟ ɦɚє 
2ɯ2 ɫɦɭɝɢ ɪɭɯɭ ɡɚ ɝɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɬɚ 1ɯ1 ɫɦɭɝɢ ɪɭɯɭ ɡɚ ɞɪɭɝɨɪɹɞɧɢɦ, ɚ ɬɚɤɨɠ 
ɨɛɥɚɲɬɨɜɚɧɿ ɧɟɪɟɝɭɥɶɨɜɚɧɿ ɩɿɲɨɯɿɞɧɿ ɩɟɪɟɯɨɞɢ ɧɚ ɜɫɿɯ ɩɿɞɯɨɞɚɯ, ɜɢɡɧɚɱɟɧɨ ɡɚɬɪɢɦɤɭ ɜ ɪɭɫɿ, 
ɹɤɚ ɜɢɪɚɠɟɧɚ ɱɟɪɟɡ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨʀɡɞɭ ɡɨɧɢ ɧɟɪɟɝɭɥɶɨɜɚɧɨɝɨ ɩɟɪɟɯɪɟɫɬɹ. ɇɚ ɩɨɱɚɬɤɨɜɨɦɭ 
ɟɬɚɩɿ ɩɪɨɜɟɞɟɧɨ ɧɚɬɭɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɿɞ ɱɚɫ ɹɤɢɯ ɜɫɬɚɧɨɜɥɟɧɨ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɫɤɥɚɞ Ɍɉ, ɚ 
ɬɚɤɨɠ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ ɩɿɲɨɯɿɞɧɨɝɨ ɩɨɬɨɤɭ ɧɚ ɜɫɿɯ ɧɚɩɪɹɦɤɚɯ ɬɚ ɩɿɞɯɨɞɚɯ. Ɋɟɡɭɥɶɬɚɬɢ ɰɢɯ 
ɞɨɫɥɿɞɠɟɧɶ є ɬɚɤɢɦɢ: ɫɭɦɚɪɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ ɡɚ ɝɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ – 1206 ɡɜ. ɨɞ./ɝɨɞ, ɚ 
ɡɚ ɞɪɭɝɨɪɹɞɧɢɦ 348 ɡɜ. ɨɞ./ɝɨɞ; ɫɤɥɚɞ Ɍɉ ɡɚ ɝɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ – ɥɟɝɤɨɜɢɯ 92%, ɜɚɧɬɚɠɧɢɯ 
3%, ɚɜɬɨɛɭɫɿɜ 5%, ɚ ɡɚ ɞɪɭɝɨɪɹɞɧɢɦ – ɥɟɝɤɨɜɢɯ 93%, ɜɚɧɬɚɠɧɢɯ 7%. ȱɧɬɟɧɫɢɜɧɿɫɬɶ ɪɭɯɭ 
ɩɿɲɨɯɨɞɿɜ ɪɨɡɩɨɞɿɥɟɧɚ ɪɿɜɧɨɦɿɪɧɨ ɿ ɫɬɚɧɨɜɢɥɚ ɛɥɢɡɶɤɨ 430 ɨɫɿɛ/ɝɨɞ ɧɚ 1 ɩɟɪɟɯɿɞ. Ɂɚ ɬɚɤɢɯ 
ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɫɟɪɟɞɧɹ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨʀɡɞɭ ɨɞɧɢɦ ɌɁ ɡɨɧɢ ɧɟɪɟɝɭɥɶɨɜɚɧɨɝɨ ɩɟɪɟɯɪɟɫɬɹ 
ɫɬɚɧɨɜɢɥɚ: ɞɥɹ ɝɨɥɨɜɧɨɝɨ ɧɚɩɪɹɦɤɭ – 18 ɫ, ɚ ɞɥɹ ɞɪɭɝɨɪɹɞɧɨɝɨ – 32 ɫ. Ɋɟɡɭɥɶɬɚɬɢ ɧɚɬɭɪɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɿ ɦɨɞɟɥɸɜɚɧɧɹ ɭ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɦɭ ɩɪɨɝɪɚɦɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ PTV VISSM 
ɤɨɪɟɥɸɸɬɶ ɧɚ 97%. ɇɚ ɧɚɫɬɭɩɧɨɦɭ ɟɬɚɩɿ ɩɪɨɜɟɞɟɧɨ ɡɛɿɥɶɲɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ ɧɚ ɜɫɿɯ 
ɩɿɞɯɨɞɚɯ ɞɨ ɩɟɪɟɯɪɟɫɬɹ ɡ ɤɪɨɤɨɦ ɿɦɿɬɚɰɿʀ 100 ɡɜ. ɨɞ./ɝɨɞ (5 ɿɦɿɬɨɜɚɧɢɯ ɫɬɚɧɿɜ) ɡɚ ɧɟɡɦɿɧɧɨɝɨ 
ɫɤɥɚɞɭ ɚɜɬɨɛɭɫɿɜ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɪɭɯɭ ɩɿɲɨɯɨɞɿɜ. Ɂɛɿɥɶɲɟɧɧɹ ɫɟɪɟɞɧɶɨʀ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨʀɡɞɭ ɡɚ 
ɝɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɫɬɚɧɨɜɢɥɨ 9 – 18%, ɚ ɡɚ ɞɪɭɝɨɪɹɞɧɢɦ – 24 – 57%. 
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ɍȾɄ 656.13 
 

ɆɈȾȿɅɘȼȺɇɇə ɉȺɋȺɀɂɊɋɖɄɂɏ ɌɊȺɇɋɉɈɊɌɇɂɏ ɋɂɋɌȿɆ 
 

MODELING OF PASSENGER TRANSPORT SYSTEMS 
 

Ɍɯɨɪɭɤ Єɜɝɟɧ, Ʉɭɱɟɪ Ɉɥɟɧɚ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɍ ɛɚɝɚɬɶɨɯ ɜɟɥɢɤɢɯ ɦɿɫɬɚɯ ɨɛɦɟɠɟɧɿ ɚɛɨ ɜɿɞɫɭɬɧɿ ɦɨɠɥɢɜɨɫɬɿ ɟɤɫɬɟɧɫɢɜɧɨɝɨ ɪɨɡɜɢɬɤɭ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ. Ɍɨɦɭ ɨɫɨɛɥɢɜɨʀ ɜɚɠɥɢɜɨɫɬɿ ɧɚɛɭɜɚє ɨɩɬɢɦɚɥɶɧɟ ɩɥɚɧɭɜɚɧɧɹ ɪɨɡɜɢɬɤɭ 
ɦɟɪɟɠɿ, ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ, ɨɩɬɢɦɿɡɚɰɿɹ ɫɢɫɬɟɦɢ ɦɚɪɲɪɭɬɿɜ ɝɪɨɦɚɞɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ. Ɋɿɲɟɧɧɹ ɬɚɤɢɯ ɡɚɜɞɚɧɶ ɧɟɦɨɠɥɢɜɟ ɛɟɡ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɦɟɪɟɠɿ ɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɭ. ɋɟɪɟɞ ɭɫɿєʀ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɚɧɚɥɿɡɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ, ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɬɪɢ ɨɫɧɨɜɧɿ ɝɪɭɩɢ 
ɦɨɞɟɥɟɣ [1]: ɩɪɨɝɧɨɡɧɿ ɦɨɞɟɥɿ, ɿɦɿɬɚɰɿɣɧɿ ɦɨɞɟɥɿ, ɨɩɬɢɦɿɡɚɰɿɣɧɿ ɦɨɞɟɥɿ. 

ɉɪɨɝɧɨɡɧɿ ɦɨɞɟɥɿ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ ɜ ɦɟɪɟɠɿ ɡ ɜɿɞɨɦɨɸ 
ʀʀ ɝɟɨɦɟɬɪɿєɸ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɬɚɤɨɠ ɜɿɞɨɦɢɦ ɪɨɡɦɿɳɟɧɧɹɦ ɩɨɬɨɤɨɭɬɜɨɪɸɸɱɢɯ ɨɛ’єɤɬɿɜ 
ɦɿɫɬɚ. Ɇɨɞɟɥɿ ɞɚɧɨɝɨ ɬɢɩɭ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɩɪɢ ɩɥɚɧɭɜɚɧɧɿ ɪɨɡɜɢɬɤɭ 
ɦɿɫɬɚ, ɞɥɹ ɚɧɚɥɿɡɭ ɧɚɫɥɿɞɤɿɜ ɬɢɯ ɱɢ ɿɧɲɢɯ ɡɚɯɨɞɿɜ ɳɨɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ, ɜɢɛɨɪɿ 
ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɩɪɨɟɤɬɿɜ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɬɚ ɿɧ. 

Ɇɟɬɨɸ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ є ɜɿɞɬɜɨɪɟɧɧɹ ɜɫɿɯ ɫɤɥɚɞɨɜɢɯ ɪɭɯɭ, ɜɤɥɸɱɚɸɱɢ 
ɪɨɡɜɢɬɨɤ ɞɚɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ɱɚɫɿ. ɉɪɢ ɰɶɨɦɭ ɭɫɟɪɟɞɧɟɧɿ ɡɧɚɱɟɧɧɹ ɩɨɬɨɤɿɜ ɿ ɪɨɡɩɨɞɿɥ ʀɯ ɩɨ 
ɧɚɩɪɹɦɤɚɯ ɜɜɚɠɚɸɬɶɫɹ ɜɿɞɨɦɢɦɢ ɿ ɫɥɭɠɚɬɶ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɞɥɹ ɞɚɧɢɯ ɦɨɞɟɥɟɣ. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɩɪɨɝɧɨɡ ɩɨɬɨɤɿɜ ɿ ɿɦɿɬɚɰɿɣɧɟ ɦɨɞɟɥɸɜɚɧɧɹ є ɞɨɩɨɜɧɸɸɱɢɦɢ ɨɞɢɧ ɨɞɧɨɝɨ ɧɚɩɪɹɦɤɚɦɢ. 
ȱɦɿɬɚɰɿɣɧɿ ɦɨɞɟɥɿ ɞɨɡɜɨɥɹɸɬɶ ɨɰɿɧɢɬɢ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ, ɡɚɬɪɢɦɤɢ ɧɚ ɩɟɪɟɯɪɟɫɬɹɯ, ɞɨɜɠɢɧɭ ɿ 
ɞɢɧɚɦɿɤɭ ɭɬɜɨɪɟɧɧɹ «ɱɟɪɝɢ», ɚɛɨ «ɡɚɬɨɪɿɜ», ɬɚ ɿɧɲɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɯɭ. Ɉɫɧɨɜɧɚ ɨɛɥɚɫɬɶ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɢɯ ɦɨɞɟɥɟɣ - ɩɨɤɪɚɳɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɭɯɭ, ɨɩɬɢɦɿɡɚɰɿɹ ɫɜɿɬɥɨɮɨɪɧɢɯ ɰɢɤɥɿɜ 
ɿ ɿɧ. 

Ɇɨɞɟɥɿ ɩɪɨɝɧɨɡɭ ɩɨɬɨɤɿɜ ɿ ɿɦɿɬɚɰɿɣɧɿ ɦɨɞɟɥɿ ɦɚɸɬɶ ɡɚ ɦɟɬɭ ɚɞɟɤɜɚɬɧɟ ɜɿɞɬɜɨɪɟɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɬɨɤɿɜ. ȱɫɧɭє, ɨɞɧɚɤ, ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɦɨɞɟɥɟɣ, ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɟɪɟɠ. ȼ ɰɶɨɦɭ ɤɥɚɫɿ ɦɨɞɟɥɟɣ ɜɢɪɿɲɭɸɬɶɫɹ ɡɚɜɞɚɧɧɹ 
ɨɩɬɢɦɿɡɚɰɿʀ ɦɚɪɲɪɭɬɿɜ ɩɚɫɚɠɢɪɫɶɤɢɯ ɿ ɜɚɧɬɚɠɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɫɬɜɨɪɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ 
ɤɨɧɮɿɝɭɪɚɰɿʀ ɦɟɪɟɠɿ ɬɚ ɿɧ. 

Ɇɿɫɶɤɢɣ ɩɚɫɚɠɢɪɫɶɤɢɣ ɬɪɚɧɫɩɨɪɬ є ɫɤɥɚɞɧɨɸ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɸ ɫɢɫɬɟɦɨɸ, ɬɚɤ ɹɤ 
ɜɤɥɸɱɚє ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɿ ɜɡɚєɦɨɞɿɸɱɢɯ ɦɿɠ ɫɨɛɨɸ ɤɨɦɩɨɧɟɧɬɿɜ, ɳɨ ɦɚɸɬɶ 
ɩɟɜɧɭ ɫɬɪɭɤɬɭɪɭ, ɮɨɪɦɭɸɬɶɫɹ ɹɤ єɞɢɧɟ ɰɿɥɟ ɿ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɪɿɲɟɧɧɹ ɫɤɥɚɞɧɢɯ ɡɚɜɞɚɧɶ. Ⱦɥɹ 
ɞɨɫɥɿɞɠɟɧɧɹ ɞɚɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɤɨɧɨɦɿɤɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɟɬɨɞɿɜ, ɳɨ ɜ 
ɤɿɧɰɟɜɨɦɭ ɩɿɞɫɭɦɤɭ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɨɛґɪɭɧɬɨɜɚɧɿɫɬɶ ɩɪɢɣɧɹɬɢɯ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ. 

Ɂɧɚɱɧɢɣ ɜɧɟɫɨɤ ɭ ɪɨɡɪɨɛɤɭ ɩɪɨɛɥɟɦ ɫɬɚɧɨɜɥɟɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɫɢɫɬɟɦɢ ɦɿɫɶɤɨɝɨ 
ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɜɧɟɫɥɢ ɜɿɞɨɦɿ ɜɱɟɧɿ Ɉ.ɋ. ȱɝɧɚɬɟɧɤɨ, ȼ.Ʉ. Ⱦɨɥɹ, ɉ.Ɏ. Ƚɨɪɛɚɱɨɜ, ȼ.Ⱥ. 
Ƚɭɞɤɨɜ, ȼ.Ɇ. Ʉɭɪɝɚɧɨɜ, ɇ.Ȼ. Ɉɫɬɪɨɜɫɶɤɢɣ, Ⱥ.ɂ. ɋєɞɨɜ, ɋ.Ⱥ. Ⱦɭɝɿɧ, ȱ.ȼ. ɋɩɿɪɢɧ, ȱ.ɋ. Єɮɪɟɦɨɜ, 
ȼ.Ɇ. Ʉɨɛɨɡɟɜ, ȼ.Ⱥ. ɘɞɿɧ ɿ ɿɧɲɿ. ȼ ʀɯ ɪɨɛɨɬɚɯ ɜɢɤɥɚɞɟɧɿ ɡɚɝɚɥɶɧɿ ɩɪɢɧɰɢɩɢ ɨɪɝɚɧɿɡɚɰɿʀ ɿ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɮɨɪɦɭɜɚɧɶ, ɳɨ ɜɢɤɨɧɭɸɬɶ ɩɟɪɟɜɟɡɟɧɧɹ 
ɩɚɫɚɠɢɪɿɜ. Ɉɤɪɟɦɿ ɩɢɬɚɧɧɹ ɟɤɨɧɨɦɿɤɨ-ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɪɨɡɝɥɹɧɭɬɿ ɜ ɪɨɛɨɬɚɯ Ʌ.Ȼ. Ɇɿɪɨɬɿɧɚ, Ⱥ.ɋ. Ɇɢɯɚɣɥɨɜɚ, Ɇ.ȼ. ɏɪɭɳɨɜɚ, ȿ.ȼ. 
Ȼɟɪɟɠɧɨɝɨ, Ɉ.ȼ. Ȼɭɪɟɲ, ȼ.Ȼ. Ɂɨɬɨɜɚ, Ɇ.Ɇ. Ɍɟɥɶɧɨɜɨʀ ɿ ɿɧ. 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ɉɢɬɚɧɧɹ ɦɨɞɟɥɸɜɚɧɧɹ ɪɭɯɭ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɜ ɪɚɣɨɧɚɯ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ, ɜɢɪɿɲɭɜɚɥɢɫɹ ɛɚɝɚɬɶɦɚ ɞɨɫɥɿɞɧɢɤɚɦɢ. ɇɚɩɪɢɤɥɚɞ, ɜ ɪɨɛɨɬɿ 
[2] ɣɞɟɬɶɫɹ ɩɪɨ ɦɨɠɥɢɜɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɦɿɬɚɰɿɣɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɩɚɫɚɠɢɪɿɜ ɜ ɫɢɫɬɟɦɿ ɦɿɫɶɤɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. Ɂɨɤɪɟɦɚ, ɜɤɚɡɭєɬɶɫɹ ɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɜɢɜɱɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɚɫɚɠɢɪɫɶɤɨʀ ɡɭɩɢɧɤɢ. Ɋɨɛɨɬɚ [3] ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ 
ɩɪɨɩɭɫɤɧɨʀ ɡɞɚɬɧɨɫɬɿ ɩɚɫɚɠɢɪɫɶɤɢɯ ɡɭɩɢɧɨɤ, ɚɧɚɥɿɡɭ ɩɪɢɱɢɧ ɿ ɮɚɤɬɨɪɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɞɚɧɢɣ ɩɨɤɚɡɧɢɤ, ɚ ɬɚɤɨɠ ɨɬɪɢɦɚɧɧɹ ɪɟɝɪɟɫɿɣɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ 
ɜɩɥɢɜɭ ɡɧɚɣɞɟɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ. ɍ ɫɬɚɬɬɿ [4] ɜɿɞɨɛɪɚɠɟɧɿ ɪɟɡɭɥɶɬɚɬɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɦɟɬɨɸ ɫɤɨɪɨɱɟɧɧɹ ɡɚɬɪɢɦɨɤ ɦɚɪɲɪɭɬɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
ɧɚ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɚɯ, ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɩɢɬɚɧɧɹ ɬɢɩɨɥɨɝɿʀ ɩɨɜɟɞɿɧɤɢ ɩɚɫɚɠɢɪɿɜ, ɹɤ ɱɢɧɧɢɤɚ, 
ɳɨ ɡɚɛɟɡɩɟɱɭє ɮɨɪɦɭɜɚɧɧɹ ɩɨɩɢɬɭ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɬɟɦɚ ɨɩɬɢɦɿɡɚɰɿʀ ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɡɭɩɢɧɨɱɧɢɯ ɩɭɧɤɬɿɜ ɭ 
ɦɿɫɬɚɯ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜ ɪɨɛɨɬɚɯ ɛɚɝɚɬɶɨɯ ɚɜɬɨɪɿɜ ɿ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɜɢɪɿɲɟɧɧɹ ɪɿɡɧɢɯ ɡɚɜɞɚɧɶ. 

ɐɿɣ ɩɪɨɛɥɟɦɿ ɫɥɿɞ ɩɪɢɞɿɥɹɬɢ ɭɜɚɝɭ ɳɟ ɣ ɡ ɩɨɡɢɰɿʀ ɮɚɤɬɨɪɚ ɜɡɚєɦɨɞɿʀ ɦɚɪɲɪɭɬɧɢɯ ɬɪɚɧɫ-
ɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ ɚɛɨ ɩɪɚɰɸɸɬɶ ɧɚ ɪɿɡɧɢɯ ɦɚɪɲɪɭɬɚɯ, ɚɛɨ ɧɚɥɟɠɚɬɶ ɪɿɡɧɢɦ ɩɟɪɟɜɿɡɧɢɤɚɦ.  

ɉɪɨɰɟɞɭɪɚ ɩɨɝɨɞɠɟɧɧɹ ɝɪɚɮɿɤɿɜ ɪɭɯɭ ɬɢɯ ɱɢ ɿɧɲɢɯ ɦɚɪɲɪɭɬɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
ɜɢɤɨɧɭєɬɶɫɹ ɜ ɜɟɥɢɤɢɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɚɯ ɜɿɞɩɨɜɿɞɧɢɦɢ ɫɥɭɠɛɚɦɢ. Ɉɞɧɚɤ ɩɪɚɤɬɢɤɚ ɫɜɿɞɱɢɬɶ 
ɩɪɨ ɫɤɥɚɞɧɿɫɬɶ ɜɢɪɿɲɟɧɧɹ ɬɚɤɢɯ ɡɚɜɞɚɧɶ, ɚ ɬɚɤɨɠ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɦɟɬɨɞɨɥɨɝɿɱɧɨʀ ɨɫɧɨɜɢ ɞɥɹ 
ɩɪɨɜɟɞɟɧɧɹ ɬɚɤɢɯ ɪɨɛɿɬ. 

ȼɿɞɨɦɨ, ɳɨ ɛɚɝɚɬɨ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɦɚɸɬɶ ɜɥɚɫɬɢɜɨɫɬɿ, ɹɤɿ ɦɨɠɧɚ ɡɜɟɫɬɢ ɞɨ 
ɧɚɫɬɭɩɧɢɯ: 1) ɧɟɫɬɚɰɿɨɧɚɪɧɿɫɬɶ: 2) ɫɬɨɯɚɫɬɢɱɧɿɫɬɶ; 3) ɡɞɚɬɧɿɫɬɶ ɩɟɪɟɯɨɞɢɬɢ ɜ ɹɤɿɫɧɨ ɪɿɡɧɿ 
ɫɬɚɧɢ. ȼɫɿ ɰɿ ɜɥɚɫɬɢɜɨɫɬɿ - ɨɡɧɚɤɢ ɧɟɪɿɜɧɨɜɚɠɧɢɯ ɫɢɫɬɟɦ, ɡɞɚɬɧɢɯ ɞɨ ɫɚɦɨɨɪɝɚɧɿɡɚɰɿʀ. 

ȼ ɰɶɨɦɭ ɜɿɞɧɨɲɟɧɧɿ ɞɨɰɿɥɶɧɨ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɚɩɚɪɚɬ ɬɟɨɪɿʀ ɚɤɬɢɜɧɢɯ 
ɱɚɫɬɨɤ [5] ɜ ɪɚɦɤɚɯ ɬɟɨɪɿʀ ɫɚɦɨɨɪɝɚɧɿɡɚɰɿʀ (ɫɢɧɟɪɝɟɬɢɤɢ). 

ɉɚɫɚɠɢɪɫɶɤɿ ɡɭɩɢɧɤɢ ɫɥɿɞ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɦɚɤɪɨɫɢɫɬɟɦɭ, ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɹɤɨʀ ɦɚє 
ɜɢɝɥɹɞ ɧɟɥɿɧɿɣɧɨʀ ɫɢɫɬɟɦɢ ɞɢɮɟɪɟɧɰɿɣɧɢɯ ɪɿɜɧɹɧɶ ɳɨɞɨ ɧɚɫɬɭɩɧɢɯ ɡɦɿɧɧɢɯ ɩɚɪɚɦɟɬɪɿɜ: 
ɤɿɥɶɤɨɫɬɿ ɚɜɬɨɛɭɫɿɜ, ɹɤɿ ɩɟɪɟɛɭɜɚɸɬɶ ɧɚ ɡɭɩɢɧɰɿ; ɤɿɥɶɤɨɫɬɿ ɩɚɫɚɠɢɪɿɜ, ɹɤɿ ɨɱɿɤɭɸɬɶ ɧɚ ɩɨɫɚɞɤɭ; 
ɱɢɫɥɭ ɜɿɥɶɧɢɯ ɦɿɫɰɶ ɜ ɚɜɬɨɛɭɫɚɯ, ɹɤɿ ɩɟɪɟɛɭɜɚɸɬɶ ɧɚ ɡɭɩɢɧɰɿ. Ɇɟɬɚ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ - 
ɜɢɡɧɚɱɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɧɚɦɿɤɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɨɬɪɢɦɚɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɦɨɞɟɥɿ, 
ɩɟɪɟɜɿɪɤɚ ʀʀ ɚɞɟɤɜɚɬɧɨɫɬɿ ɿ ɩɨɪɿɜɧɹɧɧɹ ɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ ɞɚɧɢɦɢ. 
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ɋɂɋɌȿɆɂ 
 

PROGNOSTICATION OF EFFICIENCY OF FUNCTIONING OF A TRANSPORT 
SYSTEM 

 
Ɍɯɨɪɭɤ Єɜɝɟɧ, ɋɨɪɨɤɚ ȼɚɥɟɪɿɣ, ɉɿɳɚɥɸɤ ɘɥɿɹ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
Ⱥɜɬɨɦɨɛɿɥɶɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɫɢɫɬɟɦɢ (ȺɌɋ), ʀɯ ɪɨɡɜɢɧɟɧɿɫɬɶ ɿ ɡɧɚɱɢɦɿɫɬɶ ɦɚɸɬɶ ɜɚɠɥɢɜɟ 

ɡɧɚɱɟɧɧɹ ɞɥɹ ɟɤɨɧɨɦɿɤɢ ɤɪɚʀɧɢ. ȼɿɞ ɹɤɨɫɬɿ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɡɚɥɟɠɢɬɶ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛɢ 
ɹɤ ɨɤɪɟɦɢɯ ɤɨɪɢɫɬɭɜɚɱɿɜ, ɬɚɤ ɿ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɞɟɪɠɚɜɢ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɜɢɧɢɤɚє 
ɡɚɜɞɚɧɧɹ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ȺɌɋ. Ⱦɥɹ ɬɨɝɨ ɳɨɛ ɞɚɬɢ ɨɰɿɧɤɭ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɩɨɤɚɡɧɢɤɿɜ, ɬɚɤɢɯ, ɹɤ 
ɜɫɟɛɿɱɧɢɣ ɟɮɟɤɬ ɞɥɹ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ, ɜɢɞɿɥɹɸɱɢ ɜɡɚєɦɨɡɜ'ɹɡɨɤ ɟɤɨɧɨɦɿɱɧɨʀ, 
ɫɨɰɿɚɥɶɧɨʀ ɬɚ ɟɤɨɥɨɝɿɱɧɨʀ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɿ. 

Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɭ є ɫɤɥɚɞɧɨɸ ɩɪɨɛɥɟɦɨɸ. Ɍɪɭɞɧɨɳɿ 
ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɨɛɭɦɨɜɥɟɧɿ ɧɟ ɬɿɥɶɤɢ ɦɚɫɲɬɚɛɚɦɢ ɩɟɪɟɜɟɡɟɧɶ ɿ ɫɢɫɬɟɦɧɨɸ ɫɤɥɚɞɧɿɫɬɸ, ɚɥɟ ɿ 
ɜ ɧɟ ɦɟɧɲɿɣ ɫɬɭɩɟɧɿ ɨɫɨɛɥɢɜɢɦ ɫɬɚɧɨɜɢɳɟɦ ɬɪɚɧɫɩɨɪɬɭ ɜ ɫɮɟɪɿ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɹɤ 
ɫɟɤɬɨɪɚ ɡɚɛɟɡɩɟɱɟɧɧɹ. 

Ɂ ɩɨɡɢɰɿʀ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɿɡɭ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɦɩɥɟɤɫ ɹɜɥɹє ɫɨɛɨɸ ɩɿɞɫɢɫɬɟɦɭ ɟɤɨɧɨɦɿɤɢ 
ɤɪɚʀɧɢ. Ȼɭɞɶ-ɹɤɚ ɫɢɫɬɟɦɚ ɫɬɜɨɪɸєɬɶɫɹ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɟɜɧɨʀ ɦɟɬɢ, ɚ ɦɟɬɚ ɫɢɫɬɟɦɢ ɡɚɜɠɞɢ 
ɟɤɡɨɝɟɧɧɚ, ɬɨɛɬɨ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɥɢɲɟ ɡɡɨɜɧɿ ɫɚɦɨʀ ɫɢɫɬɟɦɢ (ɦɟɬɚɫɢɫɬɟɦɨɸ). ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ 
ɦɟɬɭ ɬɪɚɧɫɩɨɪɬɭ ɹɤ ɫɢɫɬɟɦɢ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɬɿɥɶɤɢ ɩɨ ɣɨɝɨ ɜɩɥɢɜɭ ɧɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɦɟɬɚɫɢɫɬɟɦɢ – ɟɤɨɧɨɦɿɤɢ ɤɪɚʀɧɢ ɜ ɰɿɥɨɦɭ (ɚɞɠɟ ɬɪɚɧɫɩɨɪɬ – ɛɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɚ ɫɢɫɬɟɦɚ). 

Ɇɟɬɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɜɚɠɤɨ ɮɨɪɦɚɥɿɡɭєɬɶɫɹ ɿ ɧɟ ɦɨɠɟ ɛɭɬɢ ɤɨɪɟɤɬɧɨ ɜɢɪɚɠɟɧɚ 
ɱɢɫɟɥɶɧɨ. Ⱦɥɹ ɩɪɚɤɬɢɤɢ ɧɟɨɛɯɿɞɧɚ ɞɟɬɚɥɿɡɚɰɿɹ ɪɟɡɭɥɶɬɚɬɭ (ɦɟɬɢ), ɩɨɞɿɥ ɧɚ ɪɹɞ ɱɚɫɬɤɨɜɢɯ 
ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɰɿɥɟɣ, ɹɤɿ ɩɨɜɢɧɧɿ ɞɨɫɹɝɚɬɢɫɹ ɨɞɧɨɱɚɫɧɨ, ɬɚɤ ɹɤ ɬɪɚɧɫɩɨɪɬ ɩɨɜɢɧɟɧ 
ɪɨɡɝɥɹɞɚɬɢɫɹ ɹɤ ɛɚɝɚɬɨɰɿɥɶɨɜɚ ɫɢɫɬɟɦɚ. 

ɋɢɫɬɟɦɢ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ ɿɫɬɨɬɧɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɨɞɢɧ ɜɿɞ ɨɞɧɨɝɨ ɧɟ ɬɿɥɶɤɢ ɩɨ 
ɟɥɟɦɟɧɬɧɨɦɭ ɫɤɥɚɞɭ, ɚɥɟ ɿ ɩɨ ɩɨɜɟɞɿɧɰɿ. Ʉɨɠɟɧ ɜɢɞ ɬɪɚɧɫɩɨɪɬɭ ɤɨɪɢɫɬɭєɬɶɫɹ ɫɜɨʀɦɢ 
ɩɨɤɚɡɧɢɤɚɦɢ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɧɟɞɨɫɬɚɬɧɶɨ ɭɡɝɨɞɠɟɧɢɦɢ ɦɿɠ ɫɨɛɨɸ. 

ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɞɨɰɿɥɶɧɚ ɫɢɫɬɟɦɚɬɢɡɚɰɿɹ ɩɨɤɚɡɧɢɤɿɜ ɿ ɩɪɢɜɟɞɟɧɧɹ ʀɯ ɞɨ ɩɨɪɿɜɧɹɧɧɨɝɨ 
ɜɢɝɥɹɞɭ. ȼɚɪɿɚɧɬ ɫɢɫɬɟɦɚɬɢɡɚɰɿʀ ɬɚɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜ ɪɨɛɨɬɿ [1]. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɫɥɿɞ ɮɨɪɦɭɜɚɬɢ, ɹɤ ɡɚɡɧɚɱɚєɬɶɫɹ ɜ ɪɨɛɨɬɿ [2], ɧɚ ɞɜɨɯ 
ɪɿɜɧɹɯ ɡɚ ɭɱɚɫɬɸ ɬɪɶɨɯ ɫɭɛ'єɤɬɿɜ: ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɫɩɨɠɢɜɚɱɚ ʀʀ ɩɨɫɥɭɝ ɿ ɞɟɪɠɚɜɧɢɯ 
ɨɪɝɚɧɿɜ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɬɚɤɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɧɨɜɭ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɤɥɚɞɚєɬɶɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɟ ɡɝɥɚɞɠɭɜɚɧɧɹ ɫɭɩɟɪɟɱɧɨɫɬɟɣ ɦɿɠ ɫɭɛ'єɤɬɨɦ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɿ 
ɞɜɨɦɚ ɿɧɲɢɦɢ ɫɭɛ'єɤɬɚɦɢ. 

Ⱦɥɹ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɜɟɫɬɢ 
ɤɪɢɬɟɪɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɳɨ ɞɨɡɜɨɥɹɬɢɦɟ ɡɿɫɬɚɜɥɹɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɦɨɞɟɥɿ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɪɿɡɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɳɨ ɨɩɢɫɭɸɬɶ ɪɨɛɨɬɭ 
ɫɢɫɬɟɦɢ, ɿ ɡɞɿɣɫɧɸɜɚɬɢ ɫɩɪɹɦɨɜɚɧɢɣ ɜɢɛɿɪ ɦɨɞɟɥɿ ɡ ɛɟɡɥɿɱɿ ɞɨɩɭɫɬɢɦɢɯ. 
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ȼ ɪɨɛɨɬɿ [2] ɜɢɞɿɥɹєɬɶɫɹ ɬɪɢ ɤɨɧɰɟɩɰɿʀ, ɧɚ ɩɿɞɫɬɚɜɿ ɹɤɢɯ ɦɨɠɥɢɜɨ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɫɢɫɬɟɦɢ:  

ɩɪɢɞɚɬɧɨɫɬɿ – ɦɚєɬɶɫɹ ɧɚ ɭɜɚɡɿ, ɳɨ ɫɢɫɬɟɦɚ ɟɮɟɤɬɢɜɧɚ, ɹɤɳɨ ɨɛɪɚɧɢɣ ɩɨɤɚɡɧɢɤ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɢɣɦɚє ɡɧɚɱɟɧɧɹ ɧɟ ɧɢɠɱɟ ɞɟɹɤɨɝɨ ɩɪɢɣɧɹɬɧɨɝɨ ɪɿɜɧɹ. ɉɪɢ ɞɚɧɿɣ ɤɨɧɰɟɩɰɿʀ ɜɫɿ 
ɪɿɲɟɧɧɹ ɩɨɞɿɥɹɸɬɶɫɹ ɧɚ ɞɜɿ ɝɪɭɩɢ: ɩɪɢɣɧɹɬɧɿ ɿ ɧɟɩɪɢɣɧɹɬɧɿ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɜɢɛɪɚɬɢ ɧɚɣɤɪɚɳɭ 
ɦɨɞɟɥɶ;  

ɨɩɬɢɦɚɥɶɧɨɫɬɿ – ɜɜɚɠɚєɬɶɫɹ ɧɚɣɤɪɚɳɢɦ ɪɿɲɟɧɧɹ, ɹɤɟ ɡɚɛɟɡɩɟɱɭє ɦɚɤɫɢɦɚɥɶɧɢɣ ɟɮɟɤɬ. ɍ 
ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɨɩɬɢɦɚɥɶɧɚ ɦɨɞɟɥɶ ɦɨɠɟ ɞɚɬɢ ɦɚɤɫɢɦɚɥɶɧɢɣ ɟɮɟɤɬ, ɳɨ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ 
ɤɿɥɶɤɨɦɚ ɪɿɜɧɨɰɿɧɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɫɢɫɬɟɦɢ. Ɉɩɬɢɦɚɥɶɧɭ ɦɨɞɟɥɶ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜ 
ɫɬɚɛɿɥɶɧɢɯ ɭɦɨɜɚɯ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ, ɳɨ ɧɟ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ. ȼ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɿɲɟɧɧɹ ɧɟɨɛɯɿɞɧɨ ɮɿɤɫɭɜɚɬɢ ɜɫɿ ɜɧɭɬɪɿɲɧɿ ɿ ɡɨɜɧɿɲɧɿ 
ɮɚɤɬɨɪɢ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɜɪɚɯɭɜɚɬɢ ɩɨɬɨɱɧɭ ɿɧɮɨɪɦɚɰɿɸ;  

ɚɞɚɩɬɚɰɿʀ – ɩɪɢɩɭɫɤɚєɬɶɫɹ ɦɨɠɥɢɜɿɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɚɝɭɜɚɧɧɹ ɜ ɯɨɞɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ 
ɧɚ ɩɨɬɨɱɧɭ ɿɧɮɨɪɦɚɰɿɸ, ɳɨ ɧɚɞɯɨɞɢɬɶ ɩɪɨ ɡɦɿɧɭ ɭɦɨɜ ɪɨɛɨɬɢ. ɋɭɬɶ ɤɨɧɰɟɩɰɿʀ ɚɞɚɩɬɚɰɿʀ 
ɩɨɥɹɝɚє ɜ ɡɦɿɧɿ ɦɨɞɟɥɿ ɧɚ ɨɫɧɨɜɿ ɧɟ ɬɿɥɶɤɢ ɚɩɪɿɨɪɧɨʀ, ɚ ɣ ɩɨɬɨɱɧɨʀ ɿ ɩɪɨɝɧɨɡɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɚɛɨ ɡɛɟɪɟɠɟɧɧɹ ɩɟɜɧɨɝɨ ɫɬɚɧɭ ɫɢɫɬɟɦɢ ɩɪɢ ɡɦɿɧɸɜɚɧɨɦɭ ɤɨɦɩɥɟɤɫɿ ɭɦɨɜ ɪɨɛɨɬɢ 
ɫɢɫɬɟɦɢ. 

ɋɢɫɬɟɦɧɟ ɜɩɨɪɹɞɤɭɜɚɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɦɚє ɜɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɹɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɬɚɤ ɿ ɨɤɪɟɦɢɯ 
ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. 

ɉɪɢ ɨɰɿɧɰɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɞɜɚ ɚɫɩɟɤɬɢ. ɉɟɪɲɢɣ – 
ɨɰɿɧɤɚ ɜɢɪɨɛɧɢɤɚ (ɡɡɨɜɧɿ ɫɢɫɬɟɦɢ) ɡ ɩɨɡɢɰɿʀ ɧɚɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɿɧɬɟɪɟɫɿɜ, ɹɤɚ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɤɚɡɧɢɤɚɦɢ, ɜɿɞɨɛɪɚɠɟɧɢɦɢ ɧɚ ɦɚɤɪɨɪɿɜɧɿ. Ⱦɪɭɝɢɣ – ɨɰɿɧɤɚ ɬɪɚɧɫɩɨɪɬɭ 
(ɜɫɟɪɟɞɢɧɿ ɫɢɫɬɟɦɢ) ɡ ɩɨɡɢɰɿʀ ɿɧɬɟɪɟɫɿɜ ɨɤɪɟɦɨɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɚɛɨ ɣɨɝɨ ɫɬɪɭɤɬɭɪɢ. 
ɉɨɤɚɡɧɢɤɢ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɩɪɢ ɩɟɪɲɨɦɭ ɿ ɞɪɭɝɨɦɭ ɚɫɩɟɤɬɚɯ ɦɚɸɬɶ ɫɭɬɬєɜɿ 
ɜɿɞɦɿɧɧɨɫɬɿ. 

ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɨɛɫɹɝɢ 
ɡɞɿɣɫɧɸɜɚɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɪɨɛɨɬɢ ɿ ɬɢɦɱɚɫɨɜɿ ɜɢɬɪɚɬɢ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɪɭɯɭ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ 
ɫɢɫɬɟɦɿ. ɓɨɛ ɨɰɿɧɸɜɚɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɤɨɧɰɟɩɰɿʀ ɩɪɢɞɚɬɧɨɫɬɿ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɡɞɿɣɫɧɢɜɲɢ ɡɚ ɜɤɚɡɚɧɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ ɜɢɛɿɪ 
ɩɪɢɣɧɹɬɧɢɯ, ɚ ɩɨɬɿɦ ɿ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɦɨɞɟɥɟɣ. 

Ɂɚɤɥɸɱɧɢɦ ɟɬɚɩɨɦ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɩɨɧɭєɬɶɫɹ ɪɨɡɝɥɹɞɚɬɢ ȺɌɋ ɹɤ ɞɢɧɚɦɿɱɧɭ 
ɫɢɫɬɟɦɭ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ʀʀ ɪɨɛɨɬɿ, 
ɤɨɥɟɤɬɢɜɧɚ ɞɿɹ ɹɤɢɯ ɦɨɠɟ ɩɪɢɡɜɨɞɢɬɢ ɞɨ ɜɢɧɢɤɧɟɧɧɹ ɪɿɡɧɢɯ ɫɬɪɭɤɬɭɪ, ɳɨ ɦɚɸɬɶ ɩɪɨɫɬɨɪɨɜɢɣ 
ɿ ɬɢɦɱɚɫɨɜɢɣ ɯɚɪɚɤɬɟɪ. 

ɍ ɧɟɥɿɧɿɣɧɿɣ ɞɢɧɚɦɿɰɿ, ɫɢɧɟɪɝɟɬɢɰɿ ɰɿ ɫɬɪɭɤɬɭɪɢ ɧɚɡɢɜɚɸɬɶɫɹ ɞɢɫɢɩɚɬɢɜɧɢɦɢ. ɍɦɨɜɢ ʀɯ 
ɜɢɧɢɤɧɟɧɧɹ ɩɨɜ'ɹɡɚɧɿ ɡ ɜɿɞɤɪɢɬɿɫɬɸ ɿ ɧɟɥɿɧɿɣɧɢɦ ɯɚɪɚɤɬɟɪɨɦ ɡɜ'ɹɡɤɿɜ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɢ. 
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ɎȺɄɌɈɊɂ, ɓɈ ȼɉɅɂȼȺɘɌɖ ɇȺ ɎɈɊɆɍȼȺɇɇə ȱ ɊɈɁȼɂɌɈɄ 
ɆɍɅɖɌɂɆɈȾȺɅɖɇɈȲ ɌɊȺɇɋɉɈɊɌɇɈȲ ɋɂɋɌȿɆɂ ɍɄɊȺȲɇɂ  

ȼ ɋɍɑȺɋɇɂɏ ɍɆɈȼȺɏ 
 

FACTORS AFFECTING THE FORMATION AND DEVELOPMENT OF THE 
MULTIMODAL TRANSPORT SYSTEM OF UKRAINE IN MODERN CONDITIONS 
 

ɒɢɪɹєɜɚ ɋɜɿɬɥɚɧɚ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɍɤɪɚʀɧɚ, 01010, Ʉɢʀɜ, ɜɭɥ. Ɇ. Ɉɦɟɥɹɧɨɜɢɱɚ-ɉɚɜɥɟɧɤɚ, 1, ɤ. 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. 

 
ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɪɨɡɜɢɬɨɤ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ є ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦ 

ɧɚɩɪɹɦɨɦ ɞɥɹ ɪɨɡɛɭɞɨɜɢ ɫɜɿɬɨɜɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ, ɨɫɤɿɥɶɤɢ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɡɛɿɥɶɲɢɬɢ 
ɨɛɫɹɝɢ ɩɟɪɟɜɟɡɟɧɶ ɜ ɛɭɞ-ɹɤɟ ɦɿɫɰɟ ɤɪɚʀɧɢ ɱɢ ɫɜɿɬɭ ɬɚ ɡɚɥɭɱɚɬɢ ɪɿɡɧɿ ɜɢɞɢ ɬɪɚɧɫɩɨɪɬɭ, ɳɨɛ 
ɡɛɟɪɟɝɬɢ ɞɨɜɤɿɥɥɹ. Ɇɭɥɶɬɢɦɨɞɚɥɶɧɿ ɩɟɪɟɜɟɡɟɧɧɹ ɚɤɬɢɜɧɨ ɪɨɡɜɢɜɚɸɬɶɫɹ ɿ ɭɞɨɫɤɨɧɚɥɸɸɬɶɫɹ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɦɚɪɲɪɭɬɚɯ Єɜɪɨɩɢ, Ⱥɡɿʀ ɬɚ ɋɒȺ ɿ ɫɩɪɢɹɸɬɶ ɿɧɬɟɝɪɚɰɿʀ ɥɨɤɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɫɢɫɬɟɦ ɭ ɫɜɿɬɨɜɭ ɬɪɚɧɫɩɨɪɬɧɭ ɫɢɫɬɟɦɭ.  

ɉɨɹɜɚ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɩɨɜ’ɹɡɚɧɚ ɩɟɪɟɞɭɫɿɦ ɡ ɝɥɨɛɚɥɶɧɢɦ ɪɨɡɜɢɬɤɨɦ 
ɤɨɧɬɟɣɧɟɪɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ⱦɨɫɜɿɞ ɤɪɚʀɧ, ɹɤɿ є ɟɤɫɩɨɪɬɧɨ-ɨɪɿєɧɬɨɜɚɧɢɦɢ ɬɚ ɜɫɬɭɩɢɥɢ ɜ Єɋ, 
ɩɨɤɚɡɚɜ ɿɫɬɨɬɧɟ ɡɪɨɫɬɚɧɧɹ ɤɨɧɬɟɣɧɟɪɢɡɚɰɿʀ ɩɟɪɟɜɟɡɟɧɶ. ȼ ɬɨɣ ɱɚɫ, ɹɤ ɫɟɪɟɞɧɿɣ ɪɿɜɟɧɶ 
ɤɨɧɬɟɣɧɟɪɢɡɚɰɿʀ ɜ Єɋ ɫɬɚɧɨɜɢɬɶ 45%, ɝɚɥɭɡɶ ɤɨɧɬɟɣɧɟɪɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɜ ɍɤɪɚʀɧɿ ɡɧɚɯɨɞɢɬɶɫɹ 
ɧɚ ɩɨɱɚɬɤɨɜɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɤɭ ɿ ɫɬɚɧɨɜɢɬɶ 0,5%, ɚ ɤɿɥɶɤɿɫɬɶ ɬɟɪɦɿɧɚɥɿɜ – 7. ɉɪɢ ɰɶɨɦɭ ɨɛɫɹɝ 
ɩɟɪɟɜɟɡɟɧɶ ɡɚɥɿɡɧɢɰɟɸ – 0,13 ɦɥɧ TEU ɡɚ ɤɿɥɶɤɿɫɬɸ ɪɟɝɭɥɹɪɧɢɯ ɫɩɨɥɭɱɟɧɶ –  9. ɇɚɬɨɦɿɫɬɶ, 
ɩɨɤɚɡɧɢɤɢ ɤɪɚʀɧ-ɱɥɟɧɿɜ Єɋ ɬɚɤɿ:  ɤɨɧɬɟɣɧɟɪɢɡɚɰɿɹ ɫɤɥɚɞɚє ɡɚɝɚɥɶɧɢɣ ɩɨɤɚɡɧɢɤ ɜ 45%, ɛɿɥɶɲɟ 
200 ɬɟɪɦɿɧɚɥɿɜ ɬɚ ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ ɡɚɥɿɡɧɢɰɟɸ – 30 ɦɥɧ TEU ɡɚ ɤɿɥɶɤɿɫɬɸ ɪɟɝɭɥɹɪɧɢɯ 
ɫɩɨɥɭɱɟɧɶ ɩɨɧɚɞ 400. [1] 

ɍɤɪɚʀɧɚ ɪɨɡɬɚɲɨɜɚɧɚ ɧɚ ɩɟɪɟɯɪɟɫɬɿ ɬɨɪɝɨɜɟɥɶɧɢɯ ɲɥɹɯɿɜ. ɑɟɪɟɡ ɬɟɪɢɬɨɪɿɸ ɍɤɪɚʀɧɢ 
ɩɪɨɯɨɞɹɬɶ ɉɚɧ’єɜɪɨɩɟɣɫɶɤɿ ɬɪɚɧɫɩɨɪɬɧɿ ɤɨɪɢɞɨɪɢ № 3, 5, 7, 9, ɤɨɪɢɞɨɪɢ Ɉɪɝɚɧɿɡɚɰɿʀ 
ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ ɡɚɥɿɡɧɢɰɶ № 3, 4, 5, 7, 8 ɬɚ ɬɪɚɧɫɩɨɪɬɧɢɣ ɤɨɪɢɞɨɪ Єɜɪɨɩɚ – Ʉɚɜɤɚɡ – Ⱥɡɿɹ 
(ɌɊȺɋȿɄȺ). Ɉɬɠɟ, ɍɤɪɚʀɧɚ ɦɚє ɜɟɥɢɤɿ ɩɟɪɫɩɟɤɬɢɜɢ ɞɥɹ ɩɨɜɧɨɰɿɧɧɨʀ ɿɧɬɟɝɪɚɰɿʀ ɜɿɬɱɢɡɧɹɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɭ ɫɜɿɬɨɜɭ ɬɪɚɧɫɩɨɪɬɧɭ ɫɢɫɬɟɦɭ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɜɢɤɨɧɚɧɧɿ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ.  

ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ, ɳɨ ɫɬɪɢɦɭɸɬɶ ɮɨɪɦɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɨɤ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ, є ɬɚɤɿ: ɧɟɞɨɫɤɨɧɚɥɿɫɬɶ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ 
ɩɢɬɚɧɶ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ; ɜɿɞɫɭɬɧɿɫɬɶ ɜɥɚɫɧɨɝɨ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨɝɨ ɪɭɯɨɦɨɝɨ 
ɫɤɥɚɞɭ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɨɫɨɛɥɢɜɨ ɧɚ ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɿ, ɹɤɢɣ ɡɞɿɣɫɧɸє 
ɩɟɪɟɜɟɡɟɧɧɹ ɧɚ ɞɚɥɟɤɿ ɜɿɞɫɬɚɧɿ; ɞɢɫɩɪɨɩɨɪɰɿɹ ɦɿɠ ɪɿɜɧɹɦɢ ɩɨɬɭɠɧɨɫɬɟɣ ɨɛ’єɤɬɿɜ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɚ ɨɛɫɹɝɚɦɢ ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ; ɜɢɫɨɤɿ ɪɢɡɢɤɢ 
ɨɩɟɪɚɬɨɪɿɜ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɧɚ ɡɧɚɱɧɿ ɜɿɞɫɬɚɧɿ ɡɚ ɭɱɚɫɬɸ ɞɜɨɯ ɿ ɛɿɥɶɲɟ ɜɢɞɿɜ 
ɬɪɚɧɫɩɨɪɬɭ; ɩɨɥɿɬɢɱɧɚ ɨɛɫɬɚɧɨɜɤɚ ɜ ɍɤɪɚʀɧɿ; ɿɧɮɨɪɦɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɫɿɯ ɥɚɧɨɤ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɥɨɝɿɫɬɢɱɧɨɝɨ ɥɚɧɰɸɝɚ ɬɨɳɨ. ɉɪɨɚɧɚɥɿɡɭєɦɨ ʀɯ. 

Ɉɫɧɨɜɧɢɦ ɡɚɜɞɚɧɧɹɦ ɭ ɩɪɨɰɟɫɿ ɮɨɪɦɭɜɚɧɧɹ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ є 
ɤɨɦɩɥɟɤɫɧɢɣ ɪɨɡɜɢɬɨɤ ɭɫɿɯ ɫɤɥɚɞɨɜɢɯ: ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ; 
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ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ (ɦɟɪɟɠɿ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɿ ɩɟɪɟɜɟɡɟɧɧɹ).  

Ɉɫɧɨɜɧɨɸ ɫɤɥɚɞɨɜɨɸ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɤɪɚʀɧɢ є ɦɭɥɶɬɢɦɨɞɚɥɶɧɚ ɬɪɚɧɫɩɨɪɬɧɚ 
ɦɟɪɟɠɚ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɫɭɤɭɩɧɿɫɬɶ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɪɢɞɨɪɿɜ, 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɭɡɥɿɜ ɬɚ ɲɥɹɯɿɜ ɫɩɨɥɭɱɟɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. [2, 3]. 
Єɜɪɨɩɟɣɫɶɤɚ ɤɨɦɿɫɿɹ ɩɪɢɣɧɹɥɚ ɪɿɲɟɧɧɹ ɡɚɬɜɟɪɞɢɬɢ ɤɚɪɬɢ Ɍɪɚɧɫ'єɜɪɨɩɟɣɫɶɤɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɦɟɪɟɠɿ (ɨɫɧɨɜɧɚ ɦɟɪɟɠɚ TEN-T) ɜ ɍɤɪɚʀɧɿ ɬɚ ɿɧɲɢɯ ɞɟɪɠɚɜɚɯ «ɋɯɿɞɧɨɝɨ ɩɚɪɬɧɟɪɫɬɜɚ». ɐɟ 
ɨɡɧɚɱɚє, ɳɨ ɍɤɪɚʀɧɚ ɜɤɥɸɱɟɧɚ ɞɨ Ɍɪɚɧɫ’єɜɪɨɩɟɣɫɶɤɨʀ ɨɩɨɪɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɦɟɪɟɠɿ ɿ ɫɬɚє 
ɜɚɠɥɢɜɢɦ ɭɱɚɫɧɢɤɨɦ ɪɨɡɛɭɞɨɜɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɭ ɭ ɫɩɨɥɭɱɟɧɧɿ Єɜɪɨɩɚ – Ⱥɡɿɹ. 
ȱɫɬɨɪɢɱɧɭ ɡɧɚɱɭɳɿɫɬɶ ɰɶɨɝɨ ɧɟɦɨɠɥɢɜɨ ɩɟɪɟɨɰɿɧɢɬɢ. ɍɤɪɚʀɧɫɶɤɚ ɬɪɚɧɫɩɨɪɬɧɚ ɦɟɪɟɠɚ ɜɩɟɪɲɟ 
ɫɬɚє ɱɚɫɬɢɧɨɸ ɫɬɪɚɬɟɝɿɱɧɢɯ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɢɯ ɤɨɪɢɞɨɪɿɜ Єɜɪɨɫɨɸɡɭ. ɐɟ 
ɧɚɣɜɚɠɥɢɜɿɲɢɣ ɤɪɨɤ ɧɚ ɲɥɹɯɭ ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɨʀ єɜɪɨɿɧɬɟɝɪɚɰɿʀ ɍɤɪɚʀɧɢ, ɹɤɢɣ ɫɜɿɞɱɢɬɶ, ɳɨ 
ɭɤɪɚʀɧɫɶɤɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ ɦɨɞɟɪɧɿɡɭєɬɶɫɹ [4]. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ, ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟɦɚ ɍɤɪɚʀɧɢ ɦɚє ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɪɨɡɜɢɬɤɭ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɥɟɠɧɨɝɨ ɨɛɫɹɝɭ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɳɨ ɡɧɢɠɭє ʀʀ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɬɚ ɝɚɥɶɦɭє ɜɢɯɿɞ 
ɭɤɪɚʀɧɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ɫɜɿɬɨɜɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɪɢɧɨɤ. ȿɤɨɧɨɦɿɤɚ ɍɤɪɚʀɧɢ ɞɨɜɝɢɣ ɱɚɫ ɛɭɥɚ 
ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɪɨɛɨɬɭ ɡ ɤɪɚʀɧɚɦɢ ɋɇȾ, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɦɚɣɠɟ ɜɿɞɫɭɬɧɹ ɧɟɨɛɯɿɞɧɚ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ ɤɨɧɬɟɣɧɟɪɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. ȼ ɞɚɧɢɣ ɱɚɫ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɨɰɟɫ ɩɟɪɟɨɪɿєɧɬɚɰɿʀ 
ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ, ɩɪɨɬɟ є ɪɢɡɢɤɢ ɡɚɥɢɲɢɬɢɫɶ «ɫɿɪɨɸ» ɡɨɧɨɸ ɜ ɦɿɠɧɚɪɨɞɧɿɣ ɦɟɪɟɠɿ 
ɤɨɧɬɟɣɧɟɪɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɱɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬɶ ɞɟɪɠɚɜɧɨʀ ɩɨɥɿɬɢɤɢ ɬɚ ɜɿɞɫɭɬɧɿɫɬɶ ɪɨɡɜɢɧɭɬɨʀ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ. 

ɍ 2017 ɪɨɰɿ ȼɫɟɫɜɿɬɧɿɣ ɟɤɨɧɨɦɿɱɧɢɣ ɮɨɪɭɦ ɨɩɭɛɥɿɤɭɜɚɜ ɬɪɚɞɢɰɿɣɧɢɣ ɳɨɪɿɱɧɢɣ ɪɟɣɬɢɧɝ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɤɪɚʀɧ ɫɜɿɬɭ. ɍ ɩɨɪɿɜɧɹɧɧɿ ɡ ɪɟɣɬɢɧɝɨɦ ɩɨɩɟɪɟɞɧɶɨɝɨ ɪɨɤɭ ɍɤɪɚʀɧɚ ɩɨ 
ɩɚɪɚɦɟɬɪɭ «ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ» ɨɩɭɫɬɢɥɚɫɹ ɧɚ ɬɪɢ ɩɨɡɢɰɿʀ – ɡ 75 ɧɚ 78 ɦɿɫɰɟ. ȼɫɶɨɝɨ ɤɪɚʀɧ-
ɭɱɚɫɧɢɰɶ ɪɟɣɬɢɧɝɭ – 137. 

Ɂɚ ɹɤɿɫɬɸ ɞɨɪɿɝ ɍɤɪɚʀɧɿ ɜɞɚɥɨɫɹ ɩɿɞɧɹɬɢɫɹ ɡɚ ɪɿɤ ɧɚ 4 ɩɨɡɢɰɿʀ (130 ɦɿɫɰɟ), ɬɚɤɨɠ ɧɚ ɬɪɢ 
ɩɨɡɢɰɿʀ – ɡɪɨɫɬɚɧɧɹ ɡɚ ɹɤɿɫɬɸ ɩɨɪɬɨɜɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ (93 ɦɿɫɰɟ), ɩɥɸɫ 11 ɩɭɧɤɬɿɜ - ɚɜɿɚɰɿɣɧɚ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ (92 ɦɿɫɰɟ). Ⱥ ɨɫɶ ɡɚɥɿɡɧɢɱɧɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ ɨɩɭɫɬɢɥɚɫɹ ɧɚ 4 ɩɭɧɤɬɢ. ɉɪɨɬɟ, 
37-ɟ ɦɿɫɰɟ ɭɤɪɚʀɧɫɶɤɨʀ ɡɚɥɿɡɧɢɰɿ – ɧɚɣɜɢɳɟ ɿɡ ɡɚɣɦɚɧɢɯ ɍɤɪɚʀɧɢ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɭ. [5]. 

ȼ ɍɤɪɚʀɧɿ ɩɢɬɚɧɧɹ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɪɟɝɭɥɸɸɬɶɫɹ ɱɚɫɬɤɨɜɨ. Ɂɚɤɨɧɨɞɚɜɫɬɜɨ 
ɦɿɫɬɢɬɶ ɩɨɧɹɬɬɹ ɩɟɪɟɜɟɡɟɧɶ ɭ ɩɪɹɦɨɦɭ ɡɦɿɲɚɧɨɦɭ ɫɩɨɥɭɱɟɧɧɿ, ɹɤɿ ɪɟɝɭɥɸɸɬɶɫɹ ɧɨɪɦɚɦɢ 
Ƚɨɫɩɨɞɚɪɫɶɤɨɝɨ ɿ ɐɢɜɿɥɶɧɨɝɨ ɤɨɞɟɤɫɿɜ ɍɤɪɚʀɧɢ, ɬɪɚɧɫɩɨɪɬɧɢɦɢ ɫɬɚɬɭɬɚɦɢ, ɩɪɚɜɢɥɚɦɢ 
ɩɟɪɟɜɟɡɟɧɧɹ ɬɚ ɿɧɲɢɦɢ ɧɨɪɦɚɬɢɜɧɢɦɢ ɚɤɬɚɦɢ.  

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɱɢɧɧɨɝɨ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɞɨɝɨɜɿɪ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɭ ɜ ɩɪɹɦɨɦɭ 
ɡɦɿɲɚɧɨɦɭ ɫɩɨɥɭɱɟɧɧɿ є ɛɚɝɚɬɨɫɬɨɪɨɧɧɿɦ, ɜɿɞɩɪɚɜɧɢɤɭ ɬɚ ɨɞɟɪɠɭɜɚɱɭ ɩɪɨɬɢɫɬɨʀɬɶ ɧɟ ɨɞɢɧ 
ɩɟɪɟɜɿɡɧɢɤ, ɚ ɛɿɥɶɲɟ, ɹɤɿ ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɩɿɜɩɟɪɟɜɿɡɧɢɤɚɦɢ. ȼɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɩɟɪɟɞ 
ɜɚɧɬɚɠɨɜɿɞɩɪɚɜɧɢɤɨɦ ɧɟɫɭɬɶ ɞɟɤɿɥɶɤɚ ɫɩɿɜɩɟɪɟɜɿɡɧɢɤɿɜ (ɤɨɠɟɧ ɨɤɪɟɦɨ ɧɚ ɫɜɨєɦɭ ɟɬɚɩɿ 
ɩɟɪɟɜɟɡɟɧɧɹ). Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɜɿɞɲɤɨɞɭɜɚɧɧɹ ɲɤɨɞɢ ɡɚ ɜɬɪɚɱɟɧɢɣ (ɩɨɲɤɨɞɠɟɧɢɣ) ɜɚɧɬɚɠ 
ɧɟɨɛɯɿɞɧɨ ɱɿɬɤɨ ɜɫɬɚɧɨɜɢɬɢ ɟɬɚɩ, ɩɿɞ ɱɚɫ ɹɤɨɝɨ ɜɿɞɛɭɥɨɫɹ ɩɨɲɤɨɞɠɟɧɧɹ (ɜɬɪɚɬɚ) ɜɚɧɬɚɠɭ, ɳɨ 
ɧɟ ɡɚɜɠɞɢ є ɦɨɠɥɢɜɢɦ. Ɉɬɠɟ, ɩɨɬɪɿɛɧɨ ɩɪɢɣɧɹɬɢ Ɂɚɤɨɧ ɍɤɪɚʀɧɢ «ɉɪɨ ɦɭɥɶɬɢɦɨɞɚɥɶɧɿ 
ɩɟɪɟɜɟɡɟɧɧɹ» ɜ ɹɤɨɦɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɡɧɚɱɢɬɢ ɩɨɧɹɬɬɹ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɬɚ ɤɨɦɛɿɧɨɜɚɧɨɝɨ 
ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ, ɬɟɪɦɿɧɚɥɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ, ɞɨɤɭɦɟɧɬɭ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ, ɨɩɟɪɚɬɨɪɚ ɬɚ ɡɚɦɨɜɧɢɤɚ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ, 
ɜɢɡɧɚɱɟɧɧɹ ɞɨɝɨɜɨɪɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ, ɣɨɝɨ ɿɫɬɨɬɧɢɯ ɭɦɨɜ, ɩɪɚɜ ɬɚ ɨɛɨɜ’ɹɡɤɿɜ 
ɣɨɝɨ ɫɬɨɪɿɧ, ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɞɟɪɠɚɜɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɬɚ ɞɟɪɠɚɜɧɨʀ ɞɨɩɨɦɨɝɢ ɳɨɞɨ 
ɬɚɤɨɝɨ ɜɢɞɭ ɩɟɪɟɜɟɡɟɧɶ.[6] 

ɉɨɥɿɬɢɤɚ ɫɜɿɬɨɜɨʀ ɫɩɿɥɶɧɨɬɢ ɭ ɫɮɟɪɿ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɫɩɪɹɦɨɜɚɧɚ ɩɟɪɲ ɡɚ 
ɜɫɟ ɧɚ ɡɚɯɢɫɬ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɲɥɹɯɨɦ ɩɟɪɟɨɪɿєɧɬɚɰɿʀ ɡɧɚɱɧɨʀ ɱɚɫɬɢɧɢ ɩɟɪɟɜɟɡɟɧɶ, 
ɹɤɿ ɡɞɿɣɫɧɸɸɬɶɫɹ ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ (ɞɨɜɝɿ ɜɿɞɪɿɡɤɢ ɦɚɪɲɪɭɬɭ ɩɟɪɟɜɟɡɟɧɧɹ), ɞɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɥɶɲ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. Ɋɚɡɨɦ ɿɡ ɡɚɯɢɫɬɨɦ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɫɭɬɬєɜɨ ɜɚɠɥɢɜɢɦɢ є ɩɢɬɚɧɧɹ ɡɦɿɧɢ ɤɥɿɦɚɬɭ ɬɚ ɫɩɨɠɢɜɚɧɧɹ ɟɧɟɪɝɿʀ. Ɉɬɠɟ, ɞɥɹ 
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ɮɨɪɦɭɜɚɧɧɹ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ ɩɨɬɪɿɛɟɧ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɣ 
ɪɭɯɨɦɢɣ ɫɤɥɚɞ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ. 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɿ ɨɪɝɚɧɿɡɚɰɿʀ ɛɟɡɩɟɪɟɪɜɧɨɝɨ ɩɟɪɟɜɿɡɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɦɭ 
ɫɩɨɥɭɱɟɧɧɿ ɜɚɠɥɢɜɭ ɪɨɥɶ ɤɨɨɪɞɢɧɚɬɨɪɚ ɿ ɨɪɝɚɧɿɡɚɬɨɪɚ ɡɚɣɦɚє ɨɩɟɪɚɬɨɪ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ 
ɩɟɪɟɜɟɡɟɧɶ. ȼ ɍɤɪɚʀɧɿ ɬɚ ɡɚ ɤɨɪɞɨɧɨɦ ɩɨɬɪɿɛɧɨ ɫɬɜɨɪɢɬɢ ɦɟɪɟɠɭ ɜɿɬɱɢɡɧɹɧɢɯ ɨɩɟɪɚɬɨɪɿɜ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ, ɹɤɿ ɛɭɞɭɬɶ ɫɩɪɢɹɬɢ ɮɨɪɦɭɜɚɧɧɸ ɿ ɪɨɡɜɢɬɤɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ. 

Ⱦɥɹ ɟɮɟɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɞɭɠɟ ɜɚɠɥɢɜɢɦ 
ɮɚɤɬɨɪɨɦ є ɿɧɮɨɪɦɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɫɿɯ ɥɚɧɨɤ ɩɟɪɟɜɿɡɧɨɝɨ ɩɪɨɰɟɫɭ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɧɨɜɿɬɧɶɨɝɨ ɟɥɟɤɬɪɨɧɧɨɝɨ ɞɨɤɭɦɟɧɬɨɨɛɿɝɭ, ɹɤɟ ɩɨɬɪɿɛɧɨ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ. 

ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɬɢɦɱɚɫɨɜɟ ɜɿɞɨɤɪɟɦɥɟɧɧɹ ɱɚɫɬɢɧɢ Ⱦɨɧɟɰɶɤɨʀ ɣ Ʌɭɝɚɧɫɶɤɨʀ ɨɛɥɚɫɬɟɣ ɬɚ 
ɚɧɟɤɫɿɹ Ʉɪɢɦɭ ɡɧɚɱɧɨ ɡɜɭɡɢɥɢ ɬɪɚɧɡɢɬɧɿ ɦɨɠɥɢɜɨɫɬɿ ɍɤɪɚʀɧɢ, ɚ ɬɚɤɨɠ ɩɟɪɟɲɤɨɞɠɚє 
ɮɨɪɦɭɜɚɧɧɸ ɿ ɪɨɡɜɢɬɤɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ.  

Ɇɭɥɶɬɢɦɨɞɚɥɶɧɿ ɩɟɪɟɜɟɡɟɧɧɹ є ɫɤɥɚɞɧɿɲɢɦɢ ɿ ɞɨɪɨɠɱɢɦɢ ɜɿɞ ɭɧɿɦɨɞɚɥɶɧɢɯ, ɬɨɦɭ 
ɞɟɪɠɚɜɚ ɩɨɜɢɧɧɚ ɫɩɪɢɹɬɢ ʀɯ ɪɨɡɜɢɬɤɭ, ɨɫɨɛɥɢɜɨ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɬɚɪɢɮɧɨ-ɰɿɧɨɜɨʀ ɩɨɥɿɬɢɤɢ ɧɚ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɿ ɩɟɪɟɜɟɡɟɧɧɹ. 

Ⱦɥɹ ɜɪɚɯɭɜɚɧɧɹ ɜɢɳɟɧɚɜɟɞɟɧɢɯ ɮɚɤɬɨɪɿɜ ɳɨɞɨ ɮɨɪɦɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ 
ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ, ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ ɩɟɪɟɥɿɤ ɬɚɤɢɯ ɡɚɜɞɚɧɶ:  ɧɚɥɚɝɨɞɠɟɧɧɹ 
ɦɢɪɧɨʀ ɩɨɥɿɬɢɱɧɨʀ ɨɛɫɬɚɧɨɜɤɢ ɜ ɍɤɪɚʀɧɿ; ɩɪɢɣɧɹɬɬɹ Ɂɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɦɭɥɶɬɢɦɨɞɚɥɶɧɿ 
ɩɟɪɟɜɟɡɟɧɧɹ»; ɞɟɪɠɚɜɧɭ ɩɿɞɬɪɢɦɤɭ ɮɨɪɦɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ; ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɡɜɢɬɤɭ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɡɚєɦɨɞɿʀ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ; ɫɬɜɨɪɟɧɧɹ 
ɦɟɪɟɠɿ ɦɚɪɲɪɭɬɿɜ ɪɟɝɭɥɹɪɧɢɯ ɤɨɧɬɟɣɧɟɪɧɢɯ / ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɜɚɧɬɚɠɧɢɯ ɩɨʀɡɞɿɜ, 
ɫɢɧɯɪɨɧɿɡɨɜɚɧɢɯ ɡ ɦɚɪɲɪɭɬɚɦɢ ɩɨʀɡɞɿɜ ɞɟɪɠɚɜ-ɱɥɟɧɿɜ Єɋ; ɫɬɜɨɪɟɧɧɹ ɦɟɪɟɠɿ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɢɯ ɤɥɚɫɬɟɪɿɜ ɬɚ ɛɚɡɨɜɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɰɟɧɬɪɿɜ; 
ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɬɤɢ ɤɨɧɬɟɣɧɟɪɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɬɚ ɫɬɢɦɭɥɸɜɚɧɧɹ ɪɨɡɜɢɬɤɭ ɤɨɧɬɪɟɣɥɟɪɧɢɯ 
ɩɟɪɟɜɟɡɟɧɶ; ɱɚɫɬɤɨɜɭ ɩɟɪɟɨɪɿєɧɬɚɰɿɸ ɜɚɧɬɚɠɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɧɚ ɡɚɥɿɡɧɢɱɧɢɣ ɬɚ ɜɧɭɬɪɿɲɧɿɣ 
ɜɨɞɧɢɣ ɬɪɚɧɫɩɨɪɬ; ɝɚɪɦɨɧɿɡɚɰɿɸ ɪɨɡɜɢɬɤɭ ɩɪɢɩɨɪɬɨɜɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ (ɡɚɥɿɡɧɢɱɧɢɯ ɩɿɞɯɨɞɿɜ, 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ) ɬɚ ɩɪɨɩɭɫɤɧɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ ɩɨɪɬɿɜ; ɡɦɟɧɲɟɧɧɹ ɱɚɫɭ ɨɛɪɨɛɤɢ ɜɚɧɬɚɠɿɜ 
ɬɚ ɮɨɪɦɚɥɶɧɨɫɬɟɣ ɲɥɹɯɨɦ ɫɩɪɨɳɟɧɧɹ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɢɯ ɩɪɨɰɟɞɭɪ ɩɿɞ ɱɚɫ ɦɿɠɧɚɪɨɞɧɢɯ 
ɩɟɪɟɜɟɡɟɧɶ; ɡɚɛɟɡɩɟɱɟɧɧɹ єɞɢɧɨʀ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɫɭɦɿɫɧɨɫɬɿ ɧɚ ɨɫɧɨɜɧɢɯ ɧɚɩɪɹɦɤɚɯ ɩɟɪɟɜɟɡɟɧɶ 
ɬɚ ɫɬɢɤɚɯ ɦɿɠ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɭ.  

Ɉɱɿɤɭɜɚɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɛɭɞɟ ɪɨɡɛɭɞɨɜɚ ɟɮɟɤɬɢɜɧɨʀ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨʀ 
ɧɚɰɿɨɧɚɥɶɧɨʀ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ [7].  
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ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦ. 
ɉɟɬɪɚ ȼɚɫɢɥɟɧɤɚ, ɜɭɥ. Ⱥɥɱɟɜɫɶɤɢɯ, 44, ɦ. ɏɚɪɤɿɜ, 61002 

ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ,  
ɦɚɣɞɚɧ Ɏɟɣєɪɛɚɯɚ, 7, ɦ. ɏɚɪɤɿɜ, 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. 

 

Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ ɩɪɢ ɪɨɡɝɥɹɞɿ ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ ɩɟɪɟɞɛɚɱɚє ɜɪɚɯɭɜɚɧɧɹ 
ɿɧɬɟɪɟɫɿɜ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ. Ɍɪɚɞɢɰɿɣɧɨ ɜ ɹɤɨɫɬɿ ɤɪɢɬɟɪɿɸ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɜɢɬɪɚɬɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɜɚɧɬɚɠɨɜɥɚɫɧɢɤɿɜ. Ɉɞɧɚɤ, ɨɤɪɟɦɿ ɜɚɧɬɚɠɨɜɥɚɫɧɢɤɢ ɩɨɬɪɟɛɭɸɬɶ ɩɪɢɫɤɨɪɟɧɭ ɩɟɪɟɪɨɛɤɭ 
ɜɚɧɬɚɠɿɜ ɡ ɝɨɬɨɜɧɿɫɬɸ ɧɟɫɬɢ ɡɚ ɰɟ ɞɨɞɚɬɤɨɜɿ ɜɢɬɪɚɬɢ. ȼ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɨɫɧɨɜɨɸ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɛɭɞɶ-ɹɤɨʀ ɫɢɫɬɟɦɢ ɜ ɬɪɚɧɫɩɨɪɬɧɿɣ ɝɚɥɭɡɿ ɜ ɪɢɧɤɨɜɢɯ ɭɦɨɜɚɯ є ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɹɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ. 

Ɍɟɪɦɿɧɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ ɹɜɥɹє ɫɨɛɨɸ ɫɤɥɚɞɧɭ ɫɢɫɬɟɦɭ, ɹɤɚ ɮɭɧɤɰɿɨɧɭє ɜ ɭɦɨɜɚɯ 
ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɬɚ ɪɢɡɢɤɭ [1, 2]. ɐɟ ɨɛɭɦɨɜɥɟɧɨ ɧɚɫɬɭɩɧɢɦɢ ɩɪɢɱɢɧɚɦɢ: 

−  ɜɯɿɞɧɢɣ ɜɚɧɬɚɠɨɩɨɬɿɤ – ɜɢɩɚɞɤɨɜɚ ɜɟɥɢɱɢɧɚ, ɳɨ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɶ ɜ ɲɢɪɨɤɨɦɭ 
ɞɿɚɩɚɡɨɧɿ; 

−  ɦɚɸɬɶ ɦɿɫɰɟ ɚɥɶɬɟɪɧɚɬɢɜɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɿɞɩɨɜɿɞɧɢɣ ɪɿɜɟɧɶ ɹɤɨɫɬɿ ɞɥɹ 
ɩɟɜɧɢɯ ɭɦɨɜ; 

−  ɜɢɦɨɝɢ ɫɩɨɠɢɜɚɱɿɜ ɳɨɞɨ ɬɟɪɦɿɧɭ ɬɚ ɜɚɪɬɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɡɚɡɞɚɥɟɝɿɞɶ ɧɟɜɿɞɨɦɿ, 
ɬɨɦɭ ɪɿɲɟɧɧɹ ɩɪɨ ɬɟɯɧɨɥɨɝɿɸ ɩɟɪɟɪɨɛɤɢ ɜɚɧɬɚɠɭ ɩɨɜɢɧɧɨ ɩɪɢɣɦɚɬɢɫɶ ɬɟɪɦɿɧɨɜɨ. 

Ɋɢɡɢɤɢ ɩɨɜ’ɹɡɚɧɿ, ɩɟɪɟɞɭɫɿɦ, ɡ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹɦ ɫɢɫɬɟɦɢ ɿɡ-ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨʀ 
ɤɿɥɶɤɨɫɬɿ ɪɟɫɭɪɫɿɜ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ: 

− ɦɨɠɥɢɜɨɫɬɿ ɜɿɞɦɨɜ ɬɚ ɡɛɨʀɜ ɭ ɮɚɡɚɯ ɫɢɫɬɟɦɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ; 
− ɡɧɢɠɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ; 
− ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ; 
− ɡɧɢɠɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜ ɹɤɨɫɬɿ ɤɪɢɬɟɪɿʀɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɨɤɚɡɧɢɤ ɹɤɨɫɬɿ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ, ɳɨ ɜɪɚɯɨɜɭє ɪɢɧɤɨɜɿ ɭɦɨɜɢ ɩɪɢ ɡɚɞɨɜɨɥɟɧɧɿ ɜɢɦɨɝ ɫɩɨɠɢɜɚɱɿɜ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ, ɬɚ ɩɢɬɨɦɿ ɜɢɬɪɚɬɢ ɧɚ ɩɟɪɟɪɨɛɤɭ ɜɚɧɬɚɠɭ ɧɚ ɬɟɪɦɿɧɚɥɿ.  

Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɹє ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɚ ɩɚɪɚɦɟɬɪɿɜ ɜɯɿɞɧɨɝɨ 
ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɚɛɨ ɡɚɞɨɜɨɥɶɧɢɬɢ ɦɚɪɤɟɬɢɧɝɨɜɿ ɩɨɬɪɟɛɢ ɜɚɧɬɚɠɨɜɥɚɫɧɢɤɿɜ ɬɚ ɨɬɪɢɦɚɬɢ 
ɫɢɧɟɪɝɟɬɢɱɧɢɣ ɟɮɟɤɬ ɚɛɨ ɜ ɪɚɡɿ ɜɿɞɫɭɬɧɨɫɬɿ ɨɫɨɛɥɢɜɢɯ ɜɢɦɨɝ ɫɩɨɠɢɜɚɱɿɜ ɳɨɞɨ ɩɪɢɫɤɨɪɟɧɨʀ 
ɩɟɪɟɪɨɛɤɢ ɞɨɫɹɝɬɢ ɥɨɝɿɫɬɢɱɧɿ ɰɿɥɿ ɫɢɫɬɟɦɢ ɬɚ ɦɿɧɿɦɿɡɭɜɚɬɢ ɩɢɬɨɦɿ ɜɢɬɪɚɬɢ. 
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ɄɅɘɑɈȼȱ ɋɎȿɊɂ ȱ ɉɈɄȺɁɇɂɄɂ ȿɎȿɄɌɂȼɇɈɋɌȱ ɋȿɄɌɈɊɍ ɌɊȺɇɋɉɈɊɌɍ 
ȱ ɅɈȽȱɋɌɂɄɂ ȼ ɋɌɊȺɌȿȽȱȲ ЄȼɊɈɉȿɃɋɖɄɈȽɈ ɋɈɘɁɍ  

 
KEY AREAS AND PERFORMANCE INDICATORS OF THE TRANSPORT AND 

LOGISTICS SECTOR IN THE EUROPEAN UNION STRATEGY 
 

Ƚɨɪɹʀɧɨɜ Ɉɥɟɤɫɿɣ 
 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦɟɧɿ ɉɟɬɪɚ 
ȼɚɫɢɥɟɧɤɚ, ɜɭɥ. Ⱥɥɱɟɜɫɶɤɢɯ, 44, ɦ. ɏɚɪɤɿɜ, 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. 

 

Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɛɭɞɶ-ɹɤɨʀ ɫɮɟɪɢ ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɢɧɢ ɩɨɬɪɟɛɭє ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɟɜɧɢɯ 
ɤɪɢɬɟɪɿʀɜ ɿ ɩɨɤɚɡɧɢɤɿɜ. ɋɮɟɪɚ ɬɪɚɧɫɩɨɪɬɭ ɿ ɥɨɝɿɫɬɢɤɢ ɦɚє ɫɜɨɸ ɫɩɟɰɢɮɿɤɭ ɿ ɬɨɦɭ ɩɨɬɪɟɛɭє 
ɨɤɪɟɦɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɪɨɡɪɨɛɤɢ ɩɨɤɚɡɧɢɤɿɜ ɨɰɿɧɤɢ.  

ɉɢɬɚɧɧɹɦ ɜɢɡɧɚɱɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ (ɡɨɤɪɟɦɚ, ɤɥɸɱɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɥɹ ɫɮɟɪɢ ɬɪɚɧɫɩɨɪɬɭ ɿ ɥɨɝɿɫɬɢɤɢ (ɧɚɩɪɢɤɥɚɞ, [1-5])) ɩɪɢɫɜɹɱɟɧɨ ɞɨɫɬɚɬɧɶɨ 
ɛɚɝɚɬɨ ɞɨɫɥɿɞɠɟɧɶ. ȼɿɞɦɿɬɢɦɨ, ɳɨ ɜ ɫɟɪɟɞɨɜɢɳɿ ɩɪɚɤɬɢɤɿɜ ɡɭɫɬɪɿɱɚɸɬɶɫɹ ɞɟɹɤɿ ɧɟ ɡɨɜɫɿɦ 
ɤɨɪɟɤɬɧɿ (ɫɩɿɪɧɿ) ɜɠɢɜɚɧɧɹ ɬɟɪɦɿɧɿɜ ɩɨɤɚɡɧɢɤɿɜ. ɇɚɩɪɢɤɥɚɞ, ɜ [5] ɡɭɫɬɪɿɱɚєɬɶɫɹ ɩɨɤɚɡɧɢɤ 
«ɪɿɜɟɧɶ ɭɬɢɥɿɡɚɰɿʀ - ɰɟ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɮɚɤɬɢɱɧɨɝɨ ɨɛɫɹɝɭ ɚɛɨ ɜɚɝɢ ɜɚɧɬɚɠɭ, ɳɨ ɩɟɪɟɜɨɡɢɬɶɫɹ 
ɞɨ ɡɚɝɚɥɶɧɨʀ ɦɿɫɬɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ». ɏɨɱɚ ɬɨɱɧɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ «ɪɿɜɟɧɶ 
ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ (ɜɚɧɬɚɠɨɦɿɫɬɤɨɫɬɿ)» (ɚɛɨ «ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ 
(ɜɚɧɬɚɠɨɦɿɫɬɤɨɫɬɿ)»). ȼ ɞɚɧɿɣ ɫɢɬɭɚɰɿʀ ɫɥɨɜɨ «ɭɬɢɥɿɡɚɰɿɹ» [5], ɫɤɨɪɿɲ ɡɚ ɜɫɟ, ɛɭɥɨ ɡɚɩɨɡɢɱɟɧɟ ɡ 
ɚɧɝɥɨɦɨɜɧɨɝɨ ɫɥɨɜɚ «utilization» (ɜɢɤɨɪɢɫɬɚɧɧɹ), ɚɥɟ ɛɟɡ ɩɟɪɟɤɥɚɞɭ.  

Ɉɫɨɛɥɢɜɢɣ ɿɧɬɟɪɟɫ ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚɫɬɚє ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɤɢ ɿ ɪɟɚɥɿɡɚɰɿʀ 
ɫɬɪɚɬɟɝɿɣ, ɧɚɩɪɢɤɥɚɞ, ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɬɪɚɬɟɝɿɣ. ɇɚɣɛɿɥɶɲ ɫɤɥɚɞɧɢɦɢ ɦɨɠɭɬɶ ɛɭɬɢ ɫɢɫɬɟɦɢ 
ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɫɬɪɚɬɟɝɿɣ ɪɿɜɧɹ ɞɟɪɠɚɜɢ ɿ ɫɨɸɡɿɜ (ɧɚɩɪɢɤɥɚɞ, ɍɤɪɚʀɧɚ ɚɛɨ Єɜɪɨɩɟɣɫɶɤɢɣ ɋɨɸɡ). 
ȼɪɚɯɨɜɭɸɱɢ ɿɧɬɟɝɪɚɰɿɣɧɿ ɩɪɨɰɟɫɢ ɦɿɠ ɍɤɪɚʀɧɨɸ ɿ Єɜɪɨɩɟɣɫɶɤɢɦ ɋɨɸɡɨɦ (Єɋ), ɤɨɪɢɫɧɢɦ є 
ɜɢɜɱɟɧɧɹ ɞɨɫɜɿɞɭ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɫɟɤɬɨɪɭ ɬɪɚɧɫɩɨɪɬɭ ɿ ɥɨɝɿɫɬɢɤɢ ɜ ɦɟɠɚɯ ɫɬɪɚɬɟɝɿʀ Єɋ. 
Ɍɚɤɿ ɦɚɬɟɪɿɚɥɢ ɦɨɠɭɬɶ ɛɭɬɢ ɬɚɤɨɠ ɤɨɪɢɫɧɢɦɢ ɞɥɹ «ɬɪɚɧɫɩɨɪɬɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ» (ɧɚɩɪɢɤɥɚɞ, 
[6]), ɚ ɫɚɦɟ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ.  

ȼ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɚєɦɨ ɦɚɬɟɪɿɚɥɢ [7]. Ⱦɚɧɢɣ ɦɚɬɟɪɿɚɥ ɦɿɫɬɢɬɶ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɚɧɚɥɿɡ 
ɫɟɤɬɨɪɭ ɥɨɝɿɫɬɢɤɢ Єɋ. ɉɢɬɚɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɨɫɟɪɟɞɠɟɧɿ ɜ ɪɨɡɞɿɥɿ 5.  

ȱɧɮɨɪɦɚɰɿɹ ɩɪɨ ɡɜ’ɹɡɨɤ ɤɥɸɱɨɜɢɯ ɫɮɟɪ ɟɮɟɤɬɢɜɧɨɫɬɿ (Ʉɋȿ) (Key Performance Areas 
(KPAs)) ɿ ɪɿɜɧɹɦɢ ɡɚɫɬɨɫɭɜɚɧɧɹ (ɧɚɰɿɨɧɚɥɶɧɢɣ ɪɿɜɟɧɶ - ɦɚɤɪɨɪɿɜɟɧɶ, ɪɿɜɟɧɶ ɤɨɦɩɚɧɿʀ - 
ɦɿɤɪɨɪɿɜɟɧɶ) ɧɚɜɟɞɟɧɚ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɹ 1 

Ɉɫɧɨɜɧɿ ɩɢɬɚɧɧɹ ɿ ɩɪɨɛɥɟɦɢ ɜ ɫɟɤɬɨɪɿ ɥɨɝɿɫɬɢɤɢ ɿ ʀɯ ɚɫɨɰɿɚɰɿɹ ɡ ɤɥɸɱɨɜɢɦɢ ɫɮɟɪɚɦɢ ɟɮɟɤɬɢɜɧɨɫɬɿ [7, ɫ.262] 
Ʉɥɸɱɨɜɚ 

ɫɮɟɪɚ 
ɟɮɟɤɬɢɜɧɨɫɬɿ 

(Ʉɋȿ) 

Ƚɨɥɨɜɧɿ ɩɢɬɚɧɧɹ /ɩɪɨɛɥɟɦɢ 

ɇɚɰɿ-
ɨɧɚɥɶ-

ɧɢɣ 
ɪɿɜɟɧɶ 

Ɋɿɜɟɧɶ 
ɤɨɦɩɚɧɿʀ 

(3PL, 
ɝɚɥɭɡɶ) 

ȿɮɟɤɬɢɜɧɿɫɬɶ 
(Efficiency) 

ɉɨɤɪɚɳɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ ɧɚɜɚɧɬɚɠɟɧɧɹ (loading factors) + + 
ɉɨɤɪɚɳɟɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɜɚɧɬɚɠɧɢɦɢ ɩɨɬɨɤɚɦɢ + + 
ɑɚɫɬɨɬɚ, ɡ ɹɤɨɸ ɩɟɪɟɜɟɡɟɧɧɹ ɞɨɫɹɝɚɸɬɶ ɨɞɟɪɠɭɜɚɱɿɜ ɭ ɡɚɩɥɚɧɨɜɚɧɿ 
ɚɛɨ ɨɱɿɤɭɜɚɧɿ ɬɟɪɦɿɧɢ ɞɨɫɬɚɜɤɢ 

+ + 

ȼɢɤɨɪɢɫɬɚɧɧɹ 3PL (ɧɚɩɪɢɤɥɚɞ, ɞɨɯɨɞɢ, % ɿ ɫɤɥɚɞ ɡɚɝɚɥɶɧɢɯ ɜɢɬɪɚɬ 
ɧɚ ɥɨɝɿɫɬɢɤɭ, ɚɭɬɫɨɪɫɢɧɝ, ɤɨɧɫɨɥɿɞɚɰɿɹ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ ɩɨɫɥɭɝ 3PL, 
ɬɢɩɢ ɩɪɨɩɨɧɨɜɚɧɢɯ ɩɨɫɥɭɝ ɭ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɡɚɬɪɟɛɭɜɚɧɢɦɢ) 

 + 
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ɉɨɤɪɚɳɟɧɧɹ ɜɢɤɨɪɢɫɬɚɧɧɹ (utilisation) ɬɪɚɧɫɩɨɪɬɧɨʀ ɬɚ 
ɬɟɪɦɿɧɚɥɶɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ 

+ + 

ɉɨɤɪɚɳɟɧɧɹ ɿɧɬɟɪɨɩɟɪɚɛɟɥɶɧɨɫɬɿ / ɜɡɚєɦɨɡɜ'ɹɡɤɭ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ +  
ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɝɚɪɦɨɧɿɡɚɰɿʀ ɬɚ ɭɧɿɮɿɤɨɜɚɧɨɝɨ ɬɥɭɦɚɱɟɧɧɹ ɩɪɚɜɢɥ ɿ 
ɩɪɨɰɟɞɭɪ 

+  

ɋɩɪɨɳɟɧɧɹ ɬɨɪɝɿɜɥɿ (ɭɫɭɧɟɧɧɹ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɢɯ ɛɚɪ'єɪɿɜ / 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɮɨɪɦɥɟɧɧɹ ɦɢɬɧɨɝɨ ɬɚ ɩɪɢɤɨɪɞɨɧɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ) 

+  

Ɋɟɡɭɥɶɬɚ-
ɬɢɜɧɿɫɬɶ 
(Effectiveness) 

Ɇɨɠɥɢɜɿɫɬɶ ɜɿɞɫɬɟɠɭɜɚɬɢ (track and trace) ɜɚɧɬɚɠɿ + + 
Ƚɧɭɱɤɿɫɬɶ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ  + 
ɇɚɞɿɣɧɿɫɬɶ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ  + 

ȼɢɬɪɚɬɢ 
(Costs) 

ȼɢɬɪɚɬɢ ɧɚ ɟɧɟɪɝɿɸ + + 
ȿɤɫɩɥɭɚɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ  + 
ȼɚɪɬɿɫɬɶ ɥɨɝɿɫɬɢɤɢ ɨɫɬɚɧɧɶɨʀ ɦɢɥɿ (last-mile logistics) + + 
ȼɢɬɪɚɬɢ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ + + 
Ɉɩɨɞɚɬɤɭɜɚɧɧɹ (Taxation)   

ɋɬɿɣɤɿɫɬɶ 
ɧɚɜɤɨɥɢɲ-
ɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ 
(Environmental 
sustainability) 

ɉɟɪɟɯɿɞ ɧɚ ɛɿɥɶɲ ɱɢɫɬɟ ɩɚɥɢɜɨ + + 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɦɟɧɲɨʀ ɤɿɥɶɤɨɫɬɿ ɟɧɟɪɝɿʀ + + 
ɉɨɤɪɚɳɟɧɧɹ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɭ ɜɫɿɯ 
ɪɟɠɢɦɚɯ 

+ + 

ɉɨɤɪɚɳɟɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɪɦɿɧɚɥɭ ɬɚ 
ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɫɬɿ +  

Ɂɦɟɧɲɟɧɧɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɬɚ 
ɨɫɧɨɜɧɿ ɩɪɢɪɨɞɧɿ ɚɤɬɢɜɢ 

+  

Ɋɨɡɜɢɬɨɤ 
ɡɚɣɧɹɬɨɫɬɿ 
(Employment 
development) 

Ȼɿɥɶɲ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ, ɦɨɛɿɥɶɧɿɫɬɶ ɿ ɩɪɢɜɚɛɥɢɜɿɫɬɶ 
ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɨɮɟɫɿɣ 

+ + 

ɉɨɤɪɚɳɟɧɧɹ ɡɧɚɧɶ ɭ ɥɨɝɿɫɬɢɱɧɨɦɭ ɫɟɤɬɨɪɿ + + 

Ȼɟɡɩɟɤɚ/ 
Ɉɯɨɪɨɧɚ 
(Safety/ 
Security) 

ȼɢɡɧɚɱɟɧɨ ɱɟɪɟɡ ɞɨɞɚɬɤɨɜɢɣ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ ɹɤ ɜɚɠɥɢɜɢɣ ɚɫɩɟɤɬ 
ɜɢɤɨɧɚɧɧɹ 

+ + 

 
ɉɪɢ ɩɟɪɟɤɥɚɞɿ ɬɟɪɦɿɧɿɜ «Efficiency» ɿ «Effectiveness» ɦɨɠɭɬɶ ɜɢɧɢɤɚɬɢ ɩɟɜɧɿ ɩɪɨɛɥɟɦɢ. 

ɉɪɢ ɩɟɪɲɨɦɭ ɩɨɝɥɹɞɿ ɨɛɢɞɜɿ ɬɟɪɦɿɧɢ ɩɟɪɟɜɨɞɹɬɶɫɹ ɹɤ «ɟɮɟɤɬɢɜɧɿɫɬɶ». Ⱥɥɟ ɛɿɥɶɲ ɝɥɢɛɨɤɢɣ 
ɚɧɚɥɿɡ ɞɨɡɜɨɥɹє ɪɨɡɪɿɡɧɢɬɢ ɰɿ ɬɟɪɦɿɧɢ. ɇɚɜɟɞɟɦɨ ɜɢɡɧɚɱɟɧɧɹ – ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɹ 2 

ȼɢɡɧɚɱɟɧɧɹ ɬɟɪɦɿɧɿɜ «Efficiency» ɿ «Effectiveness» [7, ɫ.263, 264] 

Ɍɟɪɦɿɧ Ɉɪɢɝɿɧɚɥɶɧɟ ɜɢɡɧɚɱɟɧɧɹ ɉɟɪɟɤɥɚɞ 

ȿɮɟɤɬɢɜɧɿɫɬɶ 
(Efficiency) 

«how well the resources expended are 
utilized» and can be defined as «the ratio 
between the normal level of outputs over 
the real level of inputs» 

«ɧɚɫɤɿɥɶɤɢ ɞɨɛɪɟ ɜɢɬɪɚɱɚɸɬɶɫɹ ɪɟɫɭɪɫɢ» ɿ 
ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɨ ɹɤ «ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɦɿɠ ɧɨɪɦɚɥɶɧɢɦ ɪɿɜɧɟɦ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɞ 
ɪɟɚɥɶɧɢɦ ɪɿɜɧɟɦ ɜɯɿɞɧɢɯ ɞɚɧɢɯ» 

Ɋɟɡɭɥɶɬɚ-
ɬɢɜɧɿɫɬɶ 

(Effectiveness) 

the ability of the logistics system to provide 
its services according to end-customer 
requirements and pre-specified service 
standards 

ɡɞɚɬɧɿɫɬɶ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɧɚɞɚɜɚɬɢ ɫɜɨʀ 
ɩɨɫɥɭɝɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ɤɿɧɰɟɜɨɝɨ 
ɫɩɨɠɢɜɚɱɚ ɬɚ ɡɚɡɞɚɥɟɝɿɞɶ ɜɢɡɧɚɱɟɧɢɯ 
ɫɬɚɧɞɚɪɬɿɜ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 

 
Ⱦɨ ɟɥɟɦɟɧɬɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ (efficiency) ɜɿɞɧɨɫɹɬɶɫɹ [7, ɫ.263-264]: 
- ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ (ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɹɜɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɬɪɚɧɫɩɨɪɬɧɢɯ 

ɡɚɫɨɛɿɜ ɡ ɬɨɱɤɢ ɡɨɪɭ ɮɚɤɬɨɪɿɜ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɩɨɪɨɠɧɿɯ ɩɪɨɛɿɝɿɜ ɿ ɬ.ɞ.); 
- ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɛɪɨɛɤɢ ɜɚɧɬɚɠɭ (ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɨ-

ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɧɚ ɫɯɨɜɢɳɚɯ ɿ ɬɟɪɦɿɧɚɥɚɯ / ɩɟɪɟɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɩɭɧɤɬɚɯ); 
- ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ (ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɫɬɨɪɭ ɬɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ 

ɫɯɨɜɢɳ ɬɚ ɬɟɪɦɿɧɚɥɿɜ / ɩɭɧɤɬɿɜ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ); 
- ɱɚɫɬɨɬɚ ɜɱɚɫɧɢɯ ɧɚɞɯɨɞɠɟɧɶ ɬɚ ɜɿɞɩɪɚɜɥɟɧɶ ɩɨɫɬɚɜɨɤ. 
Ⱦɨ ɟɥɟɦɟɧɬɿɜ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɿ (effectiveness) ɜɿɞɧɨɫɹɬɶɫɹ [7, ɫ. 264]: 
- ɬɨɱɧɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɡɚɦɨɜɥɟɧɧɹ (ɬɨɛɬɨ ɛɟɡɩɨɦɢɥɤɨɜɿ ɡɚɦɨɜɥɟɧɧɹ); 
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- ɩɭɧɤɬɭɚɥɶɧɿɫɬɶ (ɫɜɨєɱɚɫɧɟ ɧɚɞɚɧɧɹ ɥɨɝɿɫɬɢɱɧɢɯ ɩɨɫɥɭɝ); 
- ɡɚɬɪɢɦɤɢ (ɧɟ ɜɢɦɭɲɟɧɿ ɡɨɜɧɿɲɧɿɦɢ ɮɚɤɬɨɪɚɦɢ); 
- ɫɬɚɧ ɜɚɧɬɚɠɭ (ɜɚɧɬɚɠ ɩɨɜɢɧɟɧ ɞɨɫɹɝɬɢ ɨɞɟɪɠɭɜɚɱɚ ɧɟɭɲɤɨɞɠɟɧɢɦ); 
- ɜɢɞɢɦɿɫɬɶ / ɩɪɨɫɬɟɠɭɜɚɧɿɫɬɶ ɜɚɧɬɚɠɿɜ ɱɟɪɟɡ ɥɚɧɰɸɝ ɩɨɫɬɚɱɚɧɧɹ. 
ȼ ɬɚɛɥ. 3 ɧɚɜɟɞɟɧɨ ɩɪɢɤɥɚɞ ɤɥɸɱɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɥɨɝɿɫɬɢɤɢ, ɹɤɿ ɫɮɨɪɦɨɜɚɧɿ 

ɧɚ ɨɫɧɨɜɿ ɤɪɚɳɢɯ ɞɚɧɢɯ ɡ ɩɪɚɤɬɢɤɢ. 
Ɍɚɛɥɢɰɹ 3 

ɉɪɢɤɥɚɞ ɧɚɥɟɠɧɨʀ ɩɪɚɤɬɢɤɢ ɤɥɸɱɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɥɨɝɿɫɬɢɤɢ [7, ɫ.269] 

Ʉɥɸɱɨɜɚ ɫɮɟɪɚ 
ɟɮɟɤɬɢɜɧɨɫɬɿ (Ʉɋȿ) 

ɉɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɪɿɜɟɧɶ Ɋɿɜɟɧɶ ɤɨɦɩɚɧɿʀ  

ȿɮɟɤɬɢɜɧɿɫɬɶ 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɨɰɟɫɿɜ (QF/M)  

ȼɢɤɨɪɢɫɬɚɧɧɹ ɩɨɬɭɠɧɨɫɬɿ (QF/L) 
ɉɪɨɡɨɪɿɫɬɶ ɩɪɨɰɟɫɿɜ (QA/M)  

 Ɋɟɧɬɚɛɟɥɶɧɿɫɬɶ (QF/L) 

Ɋɟɡɭɥɶɬɚɬɢɜɧɿɫɬɶ 

Ⱦɨɞɚɧɚ ɜɚɪɬɿɫɬɶ ɥɨɝɿɫɬɢɤɢ (QF/M) ɇɚɞɿɣɧɿɫɬɶ (QF/L) 
Ʌɨɝɿɫɬɢɱɧɢɣ ɨɛɨɪɨɬ (QF/M) əɤɿɫɬɶ (QA/L) 
 Ƚɧɭɱɤɿɫɬɶ (QA/L) 
 Ɋɟɝɭɥɹɪɧɿɫɬɶ (QA/L) 

ȼɢɬɪɚɬɢ Ʌɨɝɿɫɬɢɱɧɿ ɜɢɬɪɚɬɢ (QF/M) 

ɋɬɿɣɤɿɫɬɶ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 

ȼɢɤɢɞɢ ɡɚɛɪɭɞɧɸɜɚɱɿɜ ɩɨɜɿɬɪɹ (QF/M) 
ɋɩɨɠɢɜɚɧɧɹ ɟɧɟɪɝɿʀ (QF/M) 

ȼɢɩɪɨɦɿɧɸɜɚɧɧɹ ɲɭɦɭ (QF/M) 

Ɋɨɡɜɢɬɨɤ ɡɚɣɧɹɬɨɫɬɿ 
Ɂɚɣɧɹɬɿɫɬɶ ɭ ɫɟɤɬɨɪɿ ɥɨɝɿɫɬɢɤɢ (QF/M) 

Ɂɚɞɨɜɨɥɟɧɧɹ ɩɟɪɫɨɧɚɥɭ (QA/L) 
ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ (QF/M) 

Ʉɜɚɥɿɮɿɤɨɜɚɧɚ ɪɨɛɨɱɚ ɫɢɥɚ (QA/L) 

Ȼɟɡɩɟɤɚ/ Ɉɯɨɪɨɧɚ 
Ɂɚɯɢɳɟɧɿɫɬɶ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɚ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ (QA/L) Ɂɛɢɬɤɢ / ɜɬɪɚɬɢ / ɚɜɚɪɿʀ (QF/M) 

ɉɪɢɦɿɬɤɢ: QA – ɹɤɿɫɧɢɣ ɩɨɤɚɡɧɢɤ; QF – ɤɿɥɶɤɿɫɧɢɣ; S - ɨɫɧɨɜɧɿ ɞɚɧɿ, ɞɨɫɬɭɩɧɿ ɜ ɞɚɧɢɣ ɱɚɫ; M - ɱɚɫɬɤɨɜɨ 
ɞɨɫɬɭɩɧɿ ɨɫɧɨɜɧɿ ɞɚɧɿ (ɧɟɨɛɯɿɞɧɿ ɡɭɫɢɥɥɹ ɞɥɹ ɩɨɥɿɩɲɟɧɧɹ); L - ɨɫɧɨɜɧɿ ɞɚɧɿ ɜɿɞɫɭɬɧɿ (ɧɟɨɛɯɿɞɧɿ ɡɭɫɢɥɥɹ ɞɥɹ ɡɛɨɪɭ 
ɬɚ ɤɨɧɰɟɩɬɭɚɥɿɡɚɰɿʀ). 

 
ȼ ɩɨɞɚɥɶɲɨɦɭ ɫɥɿɞ ɡɚɫɬɨɫɭɜɚɬɢ ɜɤɚɡɚɧɢɣ ɞɨɫɜɿɞ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɬɪɚɬɟɝɿʀ ɍɤɪɚʀɧɢ. 
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FORMATION OF THE TRANSPORT-LOGISTICS SYSTEM OF UKRAINE 
 

Ⱦɨɪɨɳɭɤ ȼɿɤɬɨɪɿɹ, Ʉɨɜɚɥь Ⱥɧɚɬɨɥɿɣ, Ɇɭɪɚɜɢɧɟɰь Ⱥɧɞɪɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 

ɋɭɱɚɫɧɿ ɡɦɿɧɢ ɜ ɟɤɨɧɨɦɿɱɧɨɦɭ ɠɢɬɬɿ ɍɤɪɚʀɧɢ ɩɨɬɪɟɛɭɸɬɶ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɨɪɿʀ ɿ 
ɩɪɚɤɬɢɤɢ ɨɪɝɚɧɿɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ ɜɢɦɚɝɚє 
ɛɚɝɚɬɨɪɿɜɧɟɜɨɝɨ ɚɧɚɥɿɡɭ ɜɡɚєɦɨɜɩɥɢɜɭ ɿ ɜɡɚєɦɨɞɿʀ ɦɿɠ ɮɨɪɦɭɜɚɧɧɹɦ ɿ ɪɨɡɜɢɬɤɨɦ ɬɪɚɧɫɩɨɪɬɧɨʀ 
ɫɢɫɬɟɦɢ ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɿ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɤɨɧɤɪɟɬɧɨɝɨ 
ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɡ ɬɨɱɤɢ ɡɨɪɭ ʀɯ ɫɬɚɧɭ, ɩɟɪɫɩɟɤɬɢɜ ɪɨɡɜɢɬɤɭ, ɨɫɨɛɥɢɜɨɫɬɟɣ ɭɩɪɚɜɥɿɧɧɹ ɡ 
ɿɧɲɨɝɨ. 

Ɍɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɚ ɫɢɫɬɟɦɚ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɫɭɛ’єɤɬɿɜ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ, ɳɨ 
ɮɭɧɤɰɿɨɧɭɸɬɶ ɡ ɦɟɬɨɸ ɨɩɬɢɦɿɡɚɰɿʀ ɜɚɧɬɚɠɨɩɨɬɨɤɿɜ ɭ ɥɨɝɿɫɬɢɱɧɢɯ ɥɚɧɰɸɝɚɯ «ɩɨɫɬɚɱɚɧɧɹ – 
ɜɢɪɨɛɧɢɰɬɜɨ – ɡɛɭɬ» ɡɚ ɤɪɢɬɟɪɿєɦ ɦɿɧɿɦɭɦɭ ɥɨɝɿɫɬɢɱɧɢɯ ɜɢɬɪɚɬ. Ɍɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɚ 
ɫɢɫɬɟɦɚ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɤɥɸɱɚє ɩɿɞɫɢɫɬɟɦɢ: ɬɪɚɧɫɩɨɪɬɧɨ-ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɭ, ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɿɱɧɭ ɬɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɡɛɭɬɨɜɭ. 

ɋɶɨɝɨɞɧɿ ɜ ɦɿɠɧɚɪɨɞɧɿɣ ɩɪɚɤɬɢɰɿ ɞɨ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɜɿɞɧɨɫɹɬɶ: 
ɬɟɪɦɿɧɚɥɢ ɿ ɬɪɚɧɫɩɨɪɬɧɿ ɜɭɡɥɢ (ɜɨɤɡɚɥɢ, ɩɨɪɬɢ, ɚɟɪɨɩɨɪɬɢ); ɨɛ'єɞɧɭɸɱɚ ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ 
(ɡɚɥɿɡɧɢɰɿ, ɚɜɬɨɲɥɹɯɢ, ɦɨɪɫɶɤɿ ɲɥɹɯɢ, ɩɨɜɿɬɪɹɧɿ ɬɪɚɫɢ); ɰɟɧɬɪɢ ɨɬɪɢɦɚɧɧɹ ɿ ɨɛɪɨɛɤɢ 
ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɰɢɪɤɭɥɹɰɿɸ ɪɭɯɭ; ɜɿɞɧɨɫɢɧɢ ɡ ɤɥɿєɧɬɚɦɢ (ɚɝɟɧɰɿʀ, ɫɢɫɬɟɦɢ ɪɟɡɟɪɜɭɜɚɧɧɹ 
ɤɜɢɬɤɿɜ, ɨɮɨɪɦɥɟɧɧɹ ɧɚɤɥɚɞɧɢɯ, ɜɫɬɚɧɨɜɥɟɧɧɹ ɬɚɪɢɮɿɜ ɿ ɬ.ɩ.); ɞɨɩɨɦɿɠɧɿ ɥɨɝɿɫɬɢɱɧɿ ɩɚɪɬɧɟɪɢ 
(ɫɬɪɚɯɨɜɤɢ, ɨɯɨɪɨɧɧɿ ɡɚɩɪɚɜɧɿ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɿɧ.) [1]. 

Ⱦɨɫɜɿɞ ɤɪɚʀɧ Ɂɚɯɿɞɧɨʀ Єɜɪɨɩɢ (Ƚɨɥɥɚɧɞɿʀ, Ɏɪɚɧɰɿʀ, ɇɿɦɟɱɱɢɧɢ) ɩɨɤɚɡɭє ɿɫɬɨɬɧɭ ɪɨɥɶ 
ɬɪɚɧɡɢɬɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɰɟɧɬɪɿɜ ɭ ɮɨɪɦɭɜɚɧɧɿ ɛɸɞɠɟɬɭ.  

Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɭ ɇɿɦɟɱɱɢɧɿ ɰɟɧɬɪɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ ɮɨɪɦɭɜɚɥɢɫɹ ɩɟɪɟɜɚɠɧɨ ɧɚ 
ɨɫɧɨɜɿ ɧɚɹɜɧɢɯ ɡɚɥɿɡɧɢɱɧɢɯ ɥɿɧɿɣ ɬɚ ɪɨɡɜ'ɹɡɨɤ. Ȼɿɥɶɲɿɫɬɶ ɡ ɧɢɯ ɪɨɡɪɚɯɨɜɚɧɚ ɧɚ ɩɚɪɚɥɟɥɶɧɟ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɬɚ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, є ɬɚɤɨɠ ɬɪɶɨɯɦɨɞɭɥɶɧɿ ɥɨɝɿɫɬɢɱɧɿ 
ɰɟɧɬɪɢ [2].  

Ɍɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɜɚɧɬɚɠɿɜ ɡɚ ɤɨɪɞɨɧɨɦ ɩɟɪɟɜɚɠɧɨ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɨ єɞɢɧɨɦɭ 
ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɞɨɤɭɦɟɧɬɭ ɨɞɧɢɦ ɟɤɫɩɟɞɢɬɨɪɨɦ ɡ ɨɞɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɶɤɨɝɨ ɰɟɧɬɪɭ. ɐɟ 
ɦɭɥɶɬɢɦɨɞɚɥɶɧɿ, ɿɧɬɟɪɦɨɞɚɥɶɧɿ, ɬɪɚɧɫɦɨɞɚɥɶɧɿ, Ⱥ-ɦɨɞɚɥɶɧɿ, ɤɨɦɛɿɧɨɜɚɧɿ, ɫɟɝɦɟɧɬɨɜɚɧɿ ɬɚ ɿɧɲɿ 
ɜɢɞɢ ɩɟɪɟɜɟɡɟɧɶ. 

Ɉɬɠɟ, ɞɥɹ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ, ɹɤɚ є ɡɚɫɨɛɨɦ ɿɧɬɟɝɪɚɰɿʀ 
ɜɿɬɱɢɡɧɹɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɜ ɦɿɠɧɚɪɨɞɧɿ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɿ ɫɢɫɬɟɦɢ ɲɥɹɯɨɦ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ʀɯ ɟɮɟɤɬɢɜɧɨʀ ɜɡɚєɦɨɞɿʀ, ɧɟɨɛɯɿɞɧɨ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɿɜ ɭɩɪɚɜɥɿɧɧɹ 
ɥɨɝɿɫɬɢɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɫɬɜɨɪɟɧɧɹ ɥɨɝɿɫɬɢɱɧɢɯ ɰɟɧɬɪɿɜ ɍɤɪɚʀɧɢ, ɜɿɞɤɪɢɬɬɹ ɪɢɧɤɿɜ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɞɥɹ ɩɪɢɜɚɬɧɨɝɨ ɤɚɩɿɬɚɥɭ. 

 

1. ɋɟɪɝɟɟɜ ȼ.ɂ. Ƚɥɨɛɚɥɶɧɵɟ ɥɨɝɢɫɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɢ: ɍɱɟɛ. ɩɨɫɨɛɢɟ / ɋɟɪɝɟɟɜ ȼ.ɂ. – ɋɉɛ.: 
ɂɡɞɚɬɟɥɶɫɤɢɣ ɞɨɦ «Ȼɢɡɧɟɫ - ɩɪɟɫɫɚ», 2001. - 240 ɫ. 
2. Ɍɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɢɫɬɢɱɟɫɤɢɟ ɰɟɧɬɪɵ: ɡɚɪɭɛɟɠɧɵɣ ɨɩɵɬ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.elc-ua.com/ru/news/60. 
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CAPACITY 

 
ɉɚɲɤɟɜɢɱ ɋɜɿɬɥɚɧɚ, ɋɨɪɨɤɚ ȼɚɥɟɪɿɣ, Ɇɚɤɚɪɿɱɟɜ Ɉɥɟɤɫɚɧɞɪ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ɋɜɿɬɨɜɚ ɞɿɹɥɶɧɿɫɬɶ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɫɜɿɞɱɢɬɶ, ɳɨ ɩɨɩɭɥɹɪɧɢɦ ɫɩɨɫɨɛɨɦ ɩɨɤɪɚɳɟɧɧɹ 

ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ є ɥɨɝɿɫɬɢɱɧɚ ɿɞɟɹ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ. Ɂɧɚɱɧɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ 
ɞɚɧɢɣ ɫɩɨɫɿɛ ɦɚє ɭ ɩɟɪɿɨɞ ɮɿɧɚɧɫɨɜɢɯ ɩɪɨɛɥɟɦ, ɜ ɬɨɣ ɱɚɫ, ɹɤ ɩɿɞɩɪɢєɦɫɬɜɭ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɧɚɬɢ 
ɫɜɨɸ ɪɨɛɨɬɭ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ, ɜɿɞɧɨɫɧɨ ɪɭɯɭ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɬɨɜɚɪɧɨ-ɦɚɬɟɪɿɚɥɶɧɢɯ 
ɰɿɧɧɨɫɬɟɣ ɜɿɞ ɩɨɱɚɬɤɨɜɨɝɨ ɟɬɚɩɭ ɞɨ ɤɿɧɰɟɜɨɝɨ. Ɉɫɧɨɜɧɚ ɰɿɥɶ ɩɨɥɹɝɚє ɜ ɡɛɚɥɚɧɫɭɜɚɧɧɿ ɪɿɜɧɹ 
ɫɟɪɜɿɫɭ ɬɚ ɰɿɧɢ ɜɿɞɧɨɫɧɨ ɲɜɢɞɤɨɫɬɿ ɬɚ ɹɤɨɫɬɿ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɩɟɪɟɜɚɝ ɧɚ ɪɢɧɤɭ. ɍɩɪɚɜɥɿɧɧɹ 
ɥɨɝɿɫɬɢɱɧɢɯ ɤɨɧɰɟɩɰɿɣ ɞɨɫɥɿɞɠɟɧɿ ɭ ɩɪɚɰɹɯ ɉ. Ƚɭɞɡɶ, ȼ. Ȼɨɧɞɚɪɱɭɤ, ȼ. Ʉɚɰɶɦɚ, Є. 
Ʉɪɢɤɚɜɫɶɤɢɣ, Ɋ. Ʌɚɪɿɧɚ, Ɋ. Ʌɭɿɫ, Ʌ. Ɋɭɞɸɤ, Ʌ. Ɏɪɨɥɨɜɚ. ɍ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ ɬɚɤɨɠ 
ɚɧɚɥɿɡɭєɬɶɫɹ ɫɜɿɬɨɜɢɣ ɞɨɫɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɥɨɝɿɫɬɢɱɧɨʀ ɤɨɧɰɟɩɰɿʀ, ɳɨ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɧɚɲɿɣ ɤɪɚʀɧɿ. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɜɢɛɪɚɧɨʀ ɬɟɦɢ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɟɬɚɩɨɦ ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɫɬɜ, ɚɞɠɟ ʀɯ ɫɬɚɧ 
ɧɟ ɜɿɞɩɨɜɿɞɚє ɪɿɜɧɸ ɥɿɞɟɪɿɜ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɢɧɤɭ, ɳɨ ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɜɬɪɚɬɢ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɟɪɟɜɚɝ. Ⱦɥɹ ɩɨɤɪɚɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɬɚ ɪɨɡɪɨɛɢɬɢ 
ɧɚɭɤɨɜɨ-ɬɟɨɪɟɬɢɱɧɿ ɩɿɞɯɨɞɢ, ɩɪɚɤɬɢɱɧɿ ɦɟɯɚɧɿɡɦɢ ɞɥɹ ɹɤɿɫɧɨɝɨ ɥɨɝɿɫɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ.  

ȼ ɭɦɨɜɚɯ ɠɨɪɫɬɤɨʀ ɤɨɧɤɭɪɟɧɰɿʀ ɩɿɞɩɪɢєɦɫɬɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɿɧɧɨɜɚɰɿʀ, ɜɨɧɢ ɫɩɪɢɹɸɬɶ 
ɩɨɤɪɚɳɟɧɧɸ ɹɤɨɫɬɿ ɬɚ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ. Ʉɨɦɩɥɟɤɫɧɿɫɬɶ ɭɩɪɚɜɥɿɧɧɹ 
ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɥɨɝɿɫɬɢɱɧɢɦ ɩɿɞɯɨɞɨɦ ɞɨ ɤɟɪɭɜɚɧɧɹ ɦɚɬɟɪɿɚɥɶɧɢɦɢ ɬɚ ɬɨɜɚɪɧɢɦɢ ɩɨɬɨɤɚɦɢ 
ɪɚɡɨɦ ɡ ɮɿɧɚɧɫɨɜɢɦɢ, ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɬɚ ɿɧɲɢɦɢ  ɩɨɬɨɤɚɦɢ, ɚ ɬɚɤɨɠ ɨɛ’єɞɧɚɧɧɹ ɩɟɜɧɢɯ 
ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɫɬɪɭɤɬɭɪ ɬɚ ɩɿɞɪɨɡɞɿɥɿɜ ɩɿɞɩɪɢєɦɫɬɜɚ. ȼɪɚɯɨɜɭɸɱɢ ɜɫɿ ɥɚɧɤɢ ɥɚɧɰɸɝɚ 
ɧɟɨɛɯɿɞɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɨɩɬɢɦɿɡɚɰɿɣɧɿ ɟɤɨɧɨɦɿɱɧɿ ɬɚ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɬɚ 
ɩɨɬɨɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ. ȼɢɡɧɚɱɚɸɬɶ ɧɚɣɤɪɚɳɿ ɦɟɬɨɞɢ ɬɚ ɦɟɯɚɧɿɡɦɢ ɭɩɪɚɜɥɿɧɧɹ ɫɩɟɰɢɮɿɤɨɸ 
ɫɩɨɫɨɛɿɜ ɜɩɥɢɜɭ ɧɚ ɨɛ'єɤɬ ɭɩɪɚɜɥɿɧɧɹ, ɡɚɜɟɪɲɚɥɶɧɢɦ ɟɬɚɩɨɦ ɹɤɨɝɨ ɜɢɫɬɭɩɚє ɨɩɬɢɦɿɡɚɰɿɹ 
ɪɨɛɨɬɢ ɪɿɡɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɫɢɫɬɟɦ ɲɥɹɯɨɦ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɸ ɨɪɝɚɧɿɡɚɰɿєɸ 
ɮɨɪɦ ɜɩɥɢɜɭ ɧɚ ɩɟɜɧɭ ɥɨɝɿɫɬɢɱɧɭ ɫɢɬɭɚɰɿɸ [1, ɋ. 14]. 

Ɉɫɧɨɜɧɭ ɦɟɬɭ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɪɨɰɟɫɭ ɮɨɪɦɭɥɸє ɩɪɚɜɢɥɨ “7R”: ɩɨɬɪɿɛɧɢɣ ɬɨɜɚɪ, ɜ 
ɧɚɥɟɠɧɿɣ ɹɤɨɫɬɿ, ɜ ɩɨɬɪɿɛɧɿɣ ɤɿɥɶɤɨɫɬɿ, ɩɨɜɢɧɟɧ ɛɭɬɢ ɞɨɫɬɚɜɥɟɧɢɣ ɜ ɩɨɬɪɿɛɧɢɣ ɱɚɫ ɬɚ ɜ ɩɨɬɪɿɛɧɟ 
ɦɿɫɰɟ ɫɩɨɠɢɜɚɱɭ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ. (Right product, right quality, right quantity, right 
time, right place, right customer, right cost). ɇɟɞɨɬɪɢɦɚɧɧɹ ɯɨɱɚ ɛ ɨɞɧɿєʀ ɡ ɩɪɢɜɟɞɟɧɢɯ ɭɦɨɜ ɦɨɠɟ 
ɩɪɢɡɜɟɫɬɢ ɞɨ ɜɬɪɚɬɢ ɤɥɿєɧɬɿɜ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɩɟɜɧɨʀ ɱɚɫɬɤɢ ɪɢɧɤɭ. 

ɇɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɤɨɪɢɫɬɭɸɬɶɫɹ ɞɜɨɦɚ ɨɫɧɨɜɧɢɦɢ ɩɿɞɯɨɞɚɦɢ ɭɩɪɚɜɥɿɧɧɹ: ɩɟɪɲɢɣ ɩɿɞɯɿɞ 
ɩɪɨɝɧɨɡɭє ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɜɢɤɨɧɚɧɧɹ ɩɨɜɫɹɤɞɟɧɧɨʀ ɞɿɹɥɶɧɨɫɬɿ; ɞɪɭɝɢɣ ɩɟɪɟɞɛɚɱɚє ɫɬɜɨɪɟɧɧɹ 
ɫɬɪɭɤɬɭɪɢ ɿ ɦɟɯɚɧɿɡɦɭ ɤɟɪɭɜɚɧɧɹ ɩɨɬɨɤɿɜ. Ɂɚɝɚɥɨɦ ɭɩɪɚɜɥɿɧɧɹ ɩɟɪɟɞɛɚɱɚє ɿɧɬɟɝɪɚɰɿɸ ɮɭɧɤɰɿɣ 
ɬɚ ɩɪɨɰɟɫɿɜ ɭ ɫɮɟɪɿ ɩɨɫɬɚɱɚɧɧɹ, ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɡɛɭɬɭ. ɉɨɱɢɧɚɸɱɢ ɞɿɹɥɶɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ 
ɩɨɬɪɿɛɧɨ ɫɮɨɪɦɭɜɚɬɢ: ɫɬɪɚɬɟɝɿɸ, ɰɿɥɿ, ɤɨɧɰɟɩɰɿʀ ɪɿɲɟɧɶ, ɦɟɬɨɞ ɤɨɧɬɪɨɥɸ ɿ ɨɰɿɧɤɢ ɞɿɹɥɶɧɨɫɬɿ 
ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ [2, ɋ. 5]. 
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Ɏɨɪɦɭɜɚɧɧɹ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɧɟɨɛɯɿɞɧɨ ɩɨɱɢɧɚɬɢ ɡɿ ɫɮɟɪɢ ɩɨɫɬɚɱɚɧɧɹ, ɚɞɠɟ ɡ ɧɟʀ 
ɩɨɱɢɧɚєɬɶɫɹ ɦɚɬɟɪɿɚɥɶɧɢɣ ɩɨɬɿɤ ɞɨ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ. Ɋɨɡɝɥɹɧɟɦɨ ɩ’ɹɬɶ ɩɿɞɫɢɫɬɟɦ 
ɥɨɝɿɫɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ (ɬɚɛɥ. 1), ɤɨɠɧɚ ɩɿɞɫɢɫɬɟɦɚ ɩɟɪɟɞɛɚɱɚє ɩɨɤɪɚɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ.   

Ɍɚɛɥɢɰɹ 1 

Ʌɨɝɿɫɬɢɱɧɿ ɩɿɞɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɭɩɪɚɜɥɿɧɧɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ 
ȼɢɞɢ ɩɿɞɫɢɫɬɟɦ Ɂɦɿɫɬ ɡɚɜɞɚɧɶ 

ɉɿɞɫɢɫɬɟɦɚ ɩɨɫɬɚɱɚɧɧɹ 

Ɂɚɜɞɚɧɧɹ ɩɿɞɫɢɫɬɟɦɢ ɩɿɞɿɛɪɚɬɢ ɧɚɞɿɣɧɢɯ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ, ɫɬɜɨɪɢɬɢ ɦɟɯɚɧɿɡɦ ɬɚ 
ɨɩɬɢɦɿɡɭɜɚɬɢ ɩɪɨɰɟɫ ɡɚɤɭɩɿɜɥɿ, ɫɥɿɞɤɭɜɚɬɢ ɡɚ ɫɭɱɚɫɧɢɦ ɪɢɧɤɨɦ, 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɨɛɨɱɿ ɦɟɬɨɞɢɤɢ, ɪɨɡɪɨɛɢɬɢ ɫɬɪɚɬɟɝɿʀ ɬɚ ɬɚɤɬɢɤɢ ɡɚɤɭɩɿɜɥɿ. 

ɋɤɥɚɞɫɶɤɚ ɩɿɞɫɢɫɬɟɦɚ 
Ɂɚɛɟɡɩɟɱɭє ɹɤɿɫɬɶ ɫɤɥɚɞɫɶɤɢɯ ɩɨɫɥɭɝ ɬɚ ɪɚɰɿɨɧɚɥɶɧɿɫɬɶ ɪɨɡɦɿɳɟɧɧɹ, 
ɫɬɚɧɞɚɪɬɢɡɭє ɩɪɨɰɟɫ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɤɥɚɞɫɶɤɢɯ ɬɟɯɧɨɥɨɝɿɣ. 

Ɍɪɚɧɫɩɨɪɬɧɚ ɩɿɞɫɢɫɬɟɦɚ 

ɋɩɪɹɦɨɜɚɧɚ ɧɚ ɪɨɡɪɨɛɤɭ ɫɯɟɦ ɬɚ ɦɚɪɲɪɭɬɿɜ, ɩɨɫɬɚɜɨɤ, ɜɟɞɟɧɧɹ ɨɛɥɿɤɭ, 
ɪɚɰɿɨɧɚɥɶɧɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɬɪɚɧɫɩɨɪɬɭ, ɰɿɥɿɫɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɡ 
ɫɤɥɚɞɫɶɤɢɦɢ ɬɚ ɜɢɪɨɛɧɢɱɢɦɢ ɩɪɨɰɟɫɚɦɢ. 

ȼɢɪɨɛɧɢɱɚ ɩɿɞɫɢɫɬɟɦɚ 

ɉɟɪɟɞɛɚɱɚє ɡɞɿɣɫɧɟɧɧɹ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ, ɩɥɚɧɭɜɚɧɧɹ ɬɚ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ, ɜɟɞɟɧɧɹ ɨɛɪɚɯɭɧɤɭ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɩɨɬɨɤɭ ɬɚ 
ɜɢɪɨɛɧɢɱɨɝɨ ɰɢɤɥɭ. 

Ɂɛɭɬɨɜɚ ɩɿɞɫɢɫɬɟɦɚ 

ȼɿɞɩɨɜɿɞɚє ɡɚ ɩɪɢɲɜɢɞɲɟɧɧɹ ɨɛɪɨɛɤɢ ɬɚ ɨɮɨɪɦɥɟɧɧɹ ɡɚɦɨɜɥɟɧɶ, ɩɨɤɪɚɳɟɧɧɹ 
ɪɿɜɧɹ ɥɨɝɿɫɬɢɱɧɨɝɨ ɫɟɪɜɿɫɭ, ɡɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɪɟɤɥɚɦɚɰɿɣ ɬɚ ɲɬɪɚɮɿɜ. 
ɉɪɨɜɨɞɢɬɶɫɹ ɜɢɜɱɟɧɧɹ ɪɢɧɤɭ. 

 

Ɂ ɞɨɫɜɿɞɭ ɥɿɞɢɪɭɸɱɢɯ ɤɨɦɩɚɧɿɣ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɩɨɲɢɪɟɧɿ ɩɪɢɧɰɢɩɢ 
ɬɚ ɩɿɞɯɨɞɢ ɞɨ ɪɟɚɥɿɡɚɰɿʀ ɥɨɝɿɫɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɿɧɬɟɝɪɨɜɚɧɢɦ ɥɚɧɰɸɝɨɦ ɩɨɫɬɚɱɚɧɶ: 

• ɩɪɢ ɜɢɛɨɪɿ ɫɬɪɚɬɟɝɿʀ: ɨɫɧɨɜɧɚ ɰɿɥɶ ɭ ɩɨɤɪɚɳɟɧɧɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɤɥɿєɧɬɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɲɜɢɞɤɨɫɬɿ ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɩɨɩɢɬ ɡ ɨɞɧɨɱɚɫɧɢɦ ɨɯɨɩɥɟɧɧɹɦ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɩɪɨɞɭɤɬɭ ɜɿɞ 
ɪɨɡɪɨɛɤɢ ɞɨ ɭɬɢɥɿɡɚɰɿʀ; 

• ɩɪɢ ɩɥɚɧɭɜɚɧɧɿ: ɤɨɥɟɤɬɢɜɧɟ ɩɥɚɧɭɜɚɧɧɹ ɭɱɚɫɧɢɤɿɜ ɡɚ ɩɪɢɧɰɢɩɨɦ “ɨɞɧɚ ɨɪɝɚɧɿɡɚɰɿɹ”, ɳɨ 
ɨɡɧɚɱɚє ɿɧɬɟɝɪɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ ɰɢɤɥɭ ɡɚɦɨɜɥɟɧɧɹ, ɪɿɜɧɹ ɡɚɩɚɫɿɜ, ɩɥɚɧɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ; 

• ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɨɰɟɫɿɜ: ɿɧɬɟɝɪɨɜɚɧɟ ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɫɬɨɪɨɜɨ-ɱɚɫɨɜɢɦ 
ɩɟɪɟɦɿɳɟɧɧɹɦ ɦɚɬɟɪɿɚɥɶɧɢɯ ɛɥɚɝ, ɳɨ ɜɢɦɚɝɚє ɩɨɜɧɨʀ ɿɧɬɟɝɪɚɰɿʀ ɮɭɧɤɰɿɣ ɿ ɩɪɨɰɟɫɿɜ ɭ ɥɚɧɰɸɡɿ 
ɩɨɫɬɚɱɚɧɶ. 

ȼ ɞɨɫɥɿɞɠɟɧɧɿ Ʌ. Ɏɪɨɥɨɜɨʀ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɫɬɪɚɬɟɝɿʀ ɭɩɪɚɜɥɿɧɧɹ ɜɚɠɥɢɜɢɦ є ɜɢɹɜɥɟɧɧɹ 
ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ ɭɫɩɿɯɭ. [1, ɋ. 20] (ɬɚɛɥ. 2). 

Ɍɚɛɥɢɰɹ 2 

Ɏɚɤɬɨɪɢ ɭɫɩɿɯɭ ɥɨɝɿɫɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɬɨɪɝɨɜɟɥɶɧɢɦ ɩɿɞɩɪɢєɦɫɬɜɨɦ 

Ɏɚɤɬɨɪɢ ɭɫɩɿɯɭ ɉɚɪɚɦɟɬɪɢ ɭɫɩɿɯɭ 

Ɍɨɜɚɪɧɿ 
ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɨɫɬɚɱɚɧɧɹ, ɡɚɤɭɩɿɜɥɿ ɬɚ ɡɛɟɪɿɝɚɧɧɹ, ɪɟɚɥɿɡɚɰɿʀ ɬɨɜɚɪɿɜ; Ⱥɫɨɪɬɢɦɟɧɬ ɿ ɹɤɿɫɬɶ 
ɬɨɜɚɪɿɜ ɜɿɞɩɨɜɿɞɧɨ ɫɩɨɠɢɜɱɨɝɨ ɩɨɩɢɬɭ; Ɂɛɿɥɶɲɟɧɧɹ ɱɚɫɬɤɢ ɪɢɧɤɭ ɫɜɨʀɯ ɬɨɜɚɪɿɜ; 
Ɋɨɡɜɢɬɨɤ ɛɪɟɧɞɭ; Ɋɨɡɲɢɪɟɧɧɹ ɛɚɡɢ ɤɥɿєɧɬɿɜ . 

Ɏɿɧɚɧɫɨɜɿ 
Ɇɚɤɫɢɦɿɡɚɰɿɹ ɱɢɫɬɨɝɨ ɝɪɨɲɨɜɨɝɨ ɩɨɬɨɤɭ; ȿɮɟɤɬɢɜɧɿɫɬɶ ɚɜɚɧɫɭɜɚɧɧɹ ɜ ɨɛɨɪɨɬɧɿ ɚɤɬɢɜɢ ɬɚ 
ɮɨɪɦɭɜɚɧɧɹ ɫɭɦɢ ɤɚɩɿɬɚɥɭ; ɍɡɝɨɞɠɟɧɿɫɬɶ ɮɿɧɚɧɫɨɜɢɯ ɩɨɬɨɤɿɜ ɡ ɫɟɪɜɿɫɧɢɦɢ ɬɚ ɬɨɜɚɪɧɢɦɢ; 
ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ ; Ɂɧɢɠɟɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɪɢɡɢɤɿɜ. 

ȱɧɮɨɪɦɚɰɿɣɧɿ 
əɤɿɫɧɟ ɿɧɮɨɪɦɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɭɩɪɚɜɥɿɧɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ; ȼɢɫɨɤɢɣ ɪɿɜɟɧɶ ɤɨɦɭɧɿɤɚɰɿɣ 
ɡ ɩɨɫɬɚɱɚɥɶɧɢɤɚɦɢ, ɫɩɨɠɢɜɚɱɚɦɢ, ɤɨɧɤɭɪɟɧɬɚɦɢ; ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɬɟɯɧɿɱɧɢɯ 
ɡɚɫɨɛɿɜ ɡɛɢɪɚɧɧɹ, ɩɟɪɟɞɚɱɿ, ɨɛɪɨɛɤɢ ɬɚ ɡɛɟɪɿɝɚɧɧɿ ɿɧɮɨɪɦɚɰɿʀ. 

ɋɟɪɜɿɫɧɿ Ɂɧɚɱɧɢɣ ɪɿɜɟɧɶ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɩɨɤɭɩɰɿɜ ɬɚ ɬɨɜɚɪɿɜ; ȼɿɞɩɨɜɿɞɧɢɣ ɪɿɜɟɧɶ ɩɿɫɥɹ ɩɪɨɞɚɠɧɨɝɨ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɬɨɜɚɪɿɜ ɬɚ ɩɨɤɭɩɰɿɜ; əɤɿɫɬɶ ɪɟɤɥɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɥɿєɧɬɿɜ. 

 

ɇɚɣɩɨɩɭɥɹɪɧɿɲɢɦɢ ɥɨɝɿɫɬɢɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɬɚ ɦɟɬɨɞɚɦɢ є: MRP1 – Material 
Requirements Planning (ɩɥɚɧɭɜɚɧɧɹ ɩɨɬɪɟɛɢ ɜ ɦɚɬɟɪɿɚɥɚɯ); MRP2,3 – Material Recourse Planning 
(ɩɥɚɧɭɜɚɧɧɹ ɦɚɬɟɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ); DRP1 – Distribution Requirements Planning, (ɩɥɚɧɭɜɚɧɧɹ 
ɡɛɭɬɨɜɢɯ ɩɨɬɪɟɛ); DRP2 – Distribution Recourse Planning, (ɩɥɚɧɭɜɚɧɧɹ ɡɛɭɬɨɜɢɯ ɪɟɫɭɪɫɿɜ); ECR 
– Efficient Consumer Response, (ɟɮɟɤɬɢɜɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɤɥɿєɧɬɚ); CRM – Continious 
Replenishment Management, (ɦɟɧɟɞɠɦɟɧɬ ɛɟɡɩɟɪɟɪɜɧɨɝɨ ɩɨɩɨɜɧɟɧɧɹ ɡɚɩɚɫɿɜ); LRP – Logistics 
Recourse Planning, (ɩɥɚɧɭɜɚɧɧɹ ɥɨɝɿɫɬɢɱɧɢɯ ɪɟɫɭɪɫɿɜ); KANBAN – ɹɩɨɧɫɶɤɚ ɫɢɫɬɟɦɚ 
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ɜɢɪɨɛɧɢɱɨʀ ɥɨɝɿɫɬɢɤɢ; CUMA – ɤɨɨɩɟɪɚɬɢɜɢ ɡɿ ɫɩɿɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɿɤɢ; EDI – 
Electronic data Interchange; ɅɌ – Just in Time, ɬɨɱɧɨ ɜ ɬɟɪɦɿɧ [3, ɋ. 212; 5, ɋ. 116]. 

ɇɚɣɩɨɲɢɪɟɧɿɲɚ ɭ ɫɜɿɬɿ ɤɨɧɰɟɩɰɿɹ ɥɨɝɿɫɬɢɤɢ “ɬɨɱɧɨ ɭ ɬɟɪɦɿɧ” (just-in-time, JIT). ɋɢɫɬɟɦɚ 
ʀʀ ɨɪɝɚɧɿɡɚɰɿʀ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɨɫɬɚɱɚɧɧɿ ɛɟɡ ɛɭɞɶ-ɹɤɢɯ ɨɛɦɟɠɟɧɶ ɳɨɞɨ ɜɢɦɨɝɢ ɦɿɧɿɦɭɦɭ 
ɡɚɩɚɫɿɜ, ɞɟ ɩɨɬɨɤɢ ɦɚɬɟɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɞɟɬɚɥɶɧɨ ɫɢɧɯɪɨɧɿɡɭɸɬɶɫɹ ɡɚ ɩɨɬɪɟɛɨɸ ɭ ɧɢɯ, ɡ 
ɦɟɬɨɸ ɦɿɧɿɦɿɡɚɰɿʀ ɜɢɬɪɚɬ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɫɬɜɨɪɟɧɧɹɦ ɡɚɩɚɫɿɜ. 

Ʌɨɝɿɫɬɢɱɧɚ ɫɢɫɬɟɦɚ Ʉanban ɹɜɥɹє ɫɨɛɨɸ ɦɟɬɨɞ, ɹɤɢɣ ɫɩɪɹɦɨɜɚɧɢɣ ɧɚ ɡɚɞɨɜɨɥɟɧɧɹ ɩɨɬɪɟɛ 
ɤɥɿєɧɬɿɜ ɫɚɦɨɫɬɿɣɧɨ ɤɟɪɭɸɱɢɦ ɜɢɪɨɛɧɢɰɬɜɨɦ ɡɚ ɩɪɢɧɰɢɩɨɦ ɨɬɪɢɦɚɧɧɹ. Ɇɚɬɟɪɿɚɥɶɧɢɣ ɩɨɬɿɤ 
ɫɩɪɹɦɨɜɚɧɢɣ ɜɩɟɪɟɞ (ɜɿɞ ɜɢɪɨɛɧɢɤɚ ɞɨ ɫɩɨɠɢɜɚɱɚ), ɬɨɞɿ ɹɤ ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɫɩɪɹɦɨɜɚɧɢɣ ɧɚɡɚɞ 
(ɜɿɞ ɫɩɨɠɢɜɚɱɚ ɞɨ ɜɢɪɨɛɧɢɤɚ), ɜɬɪɭɱɚɧɧɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɟɪɿɜɧɢɰɬɜɚ ɡɚɣɜɿ [4]. ɋɢɫɬɟɦɚ 
KANBAN ɪɟɚɥɿɡɨɜɚɧɚ ɧɚ ɬɚɤɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɹɤ General Motors, Renault. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɭɤɪɚʀɧɫɶɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɢɫɬɟɦɭ 
KANBAN ɬɚ JIT. Ɇɨɠɥɢɜɿɫɬɶ ɩɪɢєɞɧɚɬɢɫɹ ɞɨ ɫɭɱɚɫɧɨɝɨ ɩɪɨɰɟɫɭ «ɮɿɡɢɱɧɢɣ ȱɧɬɟɪɧɟɬ», ɫɬɚɥɚ 
ɤɥɸɱɨɜɢɦ ɱɢɧɧɢɤɨɦ, ɳɨ ɜɢɡɧɚɱɚє ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɞɟɪɠɚɜɢ ɜ 
ɰɿɥɨɦɭ. ɓɨɛ ɜɢɡɧɚɱɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɤɪɚʀɧɢ ɜ ɭɱɚɫɬɿ ɤɨɦɟɪɰɿɣɧɨʀ ɥɨɝɿɫɬɢɤɢ ɿ ɡɚɯɨɞɢ ɳɨɞɨ 
ɩɨɤɪɚɳɟɧɧɹ ɰɿєʀ ɡɞɚɬɧɨɫɬɿ, ɛɭɥɨ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɞɨɫɥɿɞɠɟɧɧɹ Ɇɿɠɧɚɪɨɞɧɨɝɨ ɛɚɧɤɭ 
ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɬɚ ɪɨɡɜɢɬɤɭ ɳɨɞɨ ɜɩɥɢɜɭ ɥɨɝɿɫɬɢɤɢ ɧɚ ɝɥɨɛɚɥɶɧɭ ɟɤɨɧɨɦɿɤɭ. ɍ ɞɨɫɥɿɞɠɟɧɧɿ ɛɭɥɨ 
ɪɨɡɪɨɛɥɟɧɢɣ ɿɧɞɟɤɫ ɟɮɟɤɬɢɜɧɨɫɬɿ ɥɨɝɿɫɬɢɤɢ (ɚɧɝɥ. The Logistics Performance Index, LPI) ɧɚ 
ɩɿɞɫɬɚɜɿ ɦɚɫɲɬɚɛɧɨɝɨ ɨɩɢɬɭɜɚɧɧɹ ɝɥɨɛɚɥɶɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɤɨɦɩɚɧɿɣ ɬɚ ɚɝɟɧɬɫɬɜ, ɧɚɣɛɿɥɶɲ 
ɚɤɬɢɜɧɢɯ ɭ ɦɿɠɧɚɪɨɞɧɿɣ ɬɨɪɝɿɜɥɿ. ɍɱɚɫɬɶ ɩɪɢɣɦɚɸɬɶ ɩɨɧɚɞ 160 ɤɪɚʀɧ, ɨɰɿɧɸɸɬɶɫɹ ɤɪɢɬɟɪɿʀ ɩɨ 
ɩ’ɹɬɢɛɚɥɶɧɿɣ ɫɢɫɬɟɦɿ ɡɚ ɬɚɤɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ: ɹɤɿɫɬɶ ɦɢɬɧɨʀ ɨɛɪɨɛɤɢ ɜɚɧɬɚɠɭ, ɡɞɚɬɧɿɫɬɶ 
ɨɪɝɚɧɿɡɚɰɿʀ ɦɿɠɧɚɪɨɞɧɢɯ ɜɚɧɬɚɠɨɜɿɞɩɪɚɜɥɟɧɶ, ɪɿɜɟɧɶ ɥɨɝɿɫɬɢɱɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɤɨɧɬɪɨɥɶ 
ɦɿɠɧɚɪɨɞɧɢɯ ɜɚɧɬɚɠɨɜɿɞɩɪɚɜɥɟɧɶ, ɜɢɬɪɚɬɢ ɬɚ ɱɚɫ ɞɨɫɬɚɜɤɢ ɭ ɩɭɧɤɬɢ ɩɪɢɡɧɚɱɟɧɧɹ [4]. 

Ɂɚ ɪɟɣɬɢɧɝɨɦ LPI 2016 ɪɨɤɭ ɩɟɪɲɿ ɦɿɫɰɹ ɨɬɪɢɦɚɥɢ ɇɿɦɟɱɱɢɧɚ, Ʌɸɤɫɟɦɛɭɪɝ, ɒɜɟɰɿɹ, 
ɇɿɞɟɪɥɚɧɞɢ ɋɿɧɝɚɩɭɪ, Ȼɟɥɶɝɿɹ, Ⱥɜɫɬɪɿɹ, ȼɟɥɢɤɨɛɪɢɬɚɧɿɹ, Ƚɨɧɤɨɧɝ ɿ ɋɒȺ. Ʉɢɬɚɣ ɨɩɢɧɢɜɫɹ ɧɚ 
27-ɦɭ ɦɿɫɰɿ.  ɍɤɪɚʀɧɚ – ɧɚ 80-ɦɭ ɦɿɫɰɿ (2014 ɪ. – 61-ɟ ɦɿɫɰɟ). Ɋɨɫɿɹ – ɧɚ 99-ɦɭ (2014 ɪ. – 90-ɟ 
ɦɿɫɰɟ), Ȼɿɥɨɪɭɫɶ – ɧɚ 120-ɦɭ (2014 ɪ. – 99-ɟ ɦɿɫɰɟ).  

Ɋɨɡɝɥɹɞɚɸɱɢ ɍɤɪɚʀɧɭ ɡɚ ɤɨɠɧɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ, ɧɚɣɝɿɪɲɟ ɨɰɿɧɟɧɨ ɦɢɬɧɟ ɨɛɪɨɛɥɟɧɧɹ 
ɜɚɧɬɚɠɿɜ (2,30 ɛɚɥɚ, 4,12 ɭ ɇɿɦɟɱɱɢɧɢ), ɰɟ 116-ɬɟ ɦɿɫɰɟ ɜ ɫɩɢɫɤɭ, ɡɝɿɞɧɨ ɡ ɪɟɣɬɢɧɝɨɦ ɡɚ 
ɨɤɪɟɦɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ. ɇɚɣɤɪɚɳɟ ɍɤɪɚʀɧɭ ɨɰɿɧɢɥɢ ɡɚ ɬɟɪɦɿɧɨɦ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ ɜ 
ɩɭɧɤɬɢ ɩɪɢɡɧɚɱɟɧɧɹ (3,51 ɛɚɥɚ, 4,45 ɭ ɇɿɦɟɱɱɢɧɢ), ɰɟ 54-ɬɟ ɦɿɫɰɟ ɫɩɢɫɤɭ. Ɂɚ ɩ’ɹɬɢɛɚɥɶɧɨɸ 
ɫɢɫɬɟɦɨɸ ɭ 2016 ɪ. ɍɤɪɚʀɧɚ ɨɬɪɢɦɚɥɚ 2,74 ɛɚɥɚ. 

əɤ ɩɨɤɚɡɭє ɩɪɚɤɬɢɤɚ, ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɥɨɝɿɫɬɢɱɧɢɣ ɫɩɨɫɿɛ ɭɩɪɚɜɥɿɧɧɹ, 
ɦɨɠɭɬɶ ɤɨɧɤɭɪɭɜɚɬɢ ɡ ɿɧɲɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɡɚ ɪɚɯɭɧɨɤ ɨɩɬɢɦɿɡɚɰɿʀ ɜɢɬɪɚɬ, ɩɨɜ’ɹɡɚɧɢɯ ɡ 
ɜɢɪɨɛɧɢɰɬɜɨɦ ɿ ɪɟɚɥɿɡɚɰɿєɸ ɬɨɜɚɪɿɜ, ɩɪɢɫɤɨɪɟɧɧɹ ɨɛɨɪɨɬɧɨɫɬɿ ɤɚɩɿɬɚɥɭ. Ɉɪɝɚɧɿɡɚɰɿɹ 
ɭɩɪɚɜɥɿɧɧɹ ɩɨɜɢɧɧɚ ɩɨɱɢɧɚɬɢɫɶ ɡ ɪɨɡɪɨɛɥɟɧɧɹ ɫɬɪɚɬɟɝɿʀ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɪɢɛɭɬɤɭ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ. Ⱦɨɫɹɝɧɭɬɢ ɬɚɤɨɝɨ ɟɮɟɤɬɭ ɦɨɠɧɚ ɡɚɜɞɹɤɢ ɡɧɚɱɧɨɝɨ 
ɫɤɨɪɨɱɟɧɧɹ ɡɚɩɚɫɿɜ ɦɚɬɟɪɿɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ ɬɚ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɭ ɫɮɟɪɚɯ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɩɨɫɬɚɱɚɧɧɹ ɿ ɡɛɭɬɭ, ɫɤɨɪɨɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɜɢɪɨɛɧɢɱɨɝɨ ɰɢɤɥɭ ɿ ɰɢɤɥɭ ɜɢɤɨɧɚɧɧɹ ɡɚɦɨɜɥɟɧɶ 
ɤɥɿєɧɬɿɜ, ɭɩɪɨɜɚɞɠɟɧɧɹ ɝɧɭɱɤɢɯ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɿ ɪɨɛɨɬɢɡɨɜɚɧɢɯ ɜɢɪɨɛɧɢɰɬɜ, ɳɨ 
ɞɨɡɜɨɥɹɸɬɶ ɲɜɢɞɤɨ ɩɟɪɟɯɨɞɢɬɢ ɧɚ ɜɢɩɭɫɤ ɧɨɜɢɯ ɜɢɞɿɜ ɩɪɨɞɭɤɰɿʀ.  
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ɅɈȽȱɋɌɂɑɇȱ ȺɋɉȿɄɌɂ ȾȱəɅɖɇɈɋɌȱ ȺȼɌɈɌɊȺɇɋɉɈɊɌɇɂɏ 
ɉȱȾɉɊɂЄɆɋɌȼ  

 
LOGISTIC ASPECTS OF ACTIVITIES OF MOTOR VEHICLES ENTERPRISES 

 
Ɍɨɜɚɪɹɧɫьɤɢɣ ȼɨɥɨɞɢɦɢɪ, Ƚɚɜɪɢɥɸɤ Ⱥɧɞɪɿɣ, Ɋɟɧɤɚɫ Ⱥɪɬɭɪ 

 
Ʌɶɜɿɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɟɡɩɟɤɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ,  

ɜɭɥ. Ʉɥɟɩɚɪɿɜɫɶɤɚ, 35, ɦ. Ʌɶɜɿɜ, 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”. 

 

ɋɶɨɝɨɞɧɿ ɡɧɚɱɧɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹɦ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 
Ɍɪɚɧɫɩɨɪɬ ɹɤ ɧɟɜɿɞ’єɦɧɚ ɫɤɥɚɞɨɜɚ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɬɚ ɜɚɧɬɚɠɿɜ ɧɚɥɟɠɢɬɶ ɞɨ 
ɨɞɧɿєʀ ɡ ɧɚɣɛɿɥɶɲɢɯ ɿ ɫɤɥɚɞɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɫɢɫɬɟɦ. Ɍɪɚɧɫɩɨɪɬɧɚ ɥɨɝɿɫɬɢɤɚ ɜɪɚɯɨɜɭє 
ɫɭɤɭɩɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɡɨɤɪɟɦɚ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɚ ɬɚɤɨɠ 
ɩɟɪɟɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɩɭɧɤɬɿɜ, ɞɨ ɹɤɢɯ ɜɿɞɧɨɫɹɬɶɫɹ ɬɟɪɢɬɨɪɿʀ ɿɡ ɫɬɨɹɧɤɚɦɢ, ɡɨɧɢ ɫɤɥɚɞɭɜɚɧɧɹ ɿ 
ɩɪɨɰɟɫɿɜ ɦɟɯɚɧɿɡɚɰɿʀ ɩɟɪɟɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɪɨɛɿɬ, ɲɥɹɯɢ ɫɩɨɥɭɱɟɧɧɹ, ɡɚɫɨɛɢ ɫɢɝɧɚɥɿɡɚɰɿʀ ɬɚ 
ɡɜ'ɹɡɤɭ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɿɹɥɶɧɨɫɬɿ ɨɪɝɚɧɿɜ ɭɩɪɚɜɥɿɧɧɹ, ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɩɨɜ'ɹɡɚɧɢɯ ɦɿɠ ɫɨɛɨɸ.  

Ƚɨɥɨɜɧɨɸ ɪɢɫɨɸ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ є ɡɚɝɚɥɶɧɨɫɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɞɨ ɞɿɹɥɶɧɨɫɬɿ ɳɨɞɨ 
ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɿɜ, ɚ ɫɚɦɟ ɮɨɪɦɭɜɚɧɧɹ ɬɚɤ ɡɜɚɧɨɝɨ «єɞɢɧɨɝɨ ɥɚɧɰɸɝɚ». Ƀɨɝɨ ɞɨɞɟɪɠɚɧɧɹ 
ɫɬɨɫɭєɬɶɫɹ ɫɭɛ’єɤɬɚ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ, ɟɤɫɩɟɞɢɬɨɪɿɜ ɬɚ ɩɟɪɟɜɿɡɧɢɤɿɜ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɩɨɜɢɧɧɿ 
ɜɢɪɿɲɭɜɚɬɢ ɡɚɜɞɚɧɧɹ ɤɨɦɩɥɟɤɫɧɨ, ɜɿɞɦɨɜɥɹɸɱɢɫɶ ɜɿɞ ɞɿɹɥɶɧɨɫɬɿ, ɹɤɚ ɜɿɞɩɨɜɿɞɚє ɥɨɤɚɥɶɧɢɦ 
ɤɪɢɬɟɪɿɹɦ (ɜɚɪɬɿɫɬɶ ɩɟɪɟɜɟɡɟɧɧɹ, ɬɟɪɦɿɧɢ ɞɨɫɬɚɜɤɢ, ɝɚɪɚɧɬɿʀ ɡɛɟɪɟɠɟɧɧɹ, ɧɚɜɚɧɬɚɠɟɧɧɹ ɬɨɳɨ). 
ɉɪɢ ɰɶɨɦɭ ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɜɢɬɪɚɬ ɩɨɜɢɧɧɨ ɡɚɛɟɡɩɟɱɭɜɚɬɢɫɹ ɧɚ ɜɫɿɯ ɦɚɪɲɪɭɬɚɯ, ɚ ɧɟ 
ɬɿɥɶɤɢ ɧɚ ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ, ɬɨɦɭ ɜ ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ ɤɪɿɦ ɨɪɝɚɧɿɡɚɰɿʀ 
ɩɟɪɟɜɟɡɟɧɶ ɩɪɨɰɟɫɭ ɡɚɡɜɢɱɚɣ ɜɤɥɸɱɚɸɬɶ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ, ɜɚɧɬɚɠɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɿ 
ɪɨɛɨɬɢ, ɡɛɟɪɿɝɚɧɧɹ, ɩɥɚɧɭɜɚɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɜɢɬɪɚɬ ɿ ɿɧ. 

  Ⱦɥɹ ɧɚɥɟɠɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɛɭɞɶ-ɹɤɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɥɚɫɬɢɜɚ 
ɱɿɬɤɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɞɿɣ, ɳɨ ɛɚɡɭєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ. ɉɪɢɧɰɢɩɨɜɚ 
ɦɨɞɟɥɶ ɬɚɤɨʀ ɫɢɫɬɟɦɢ ɜɤɥɸɱɚє ɨɛ’єɤɬɢ, ɫɭɛ’єɤɬɢ ɬɚ ɩɪɨɰɟɫɢ. ɉɪɨɬɟ, ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɜɥɚɫɬɢɜɨ ɪɨɡɝɥɹɞɚɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɟ ɩɿɞɩɪɢєɦɫɬɜɨ ɹɤ ɚɛɫɬɪɚɤɬɧɟ 
ɫɟɪɟɞɨɜɢɳɟ, ɜ ɹɤɨɦɭ ɦɚɬɟɪɿɚɥɶɧɢɣ, ɮɿɧɚɧɫɨɜɢɣ ɬɚ ɜɿɞɩɨɜɿɞɧɢɣ ʀɦ ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɩɨɬɨɤɢ 
ɩɨɜ'ɹɡɚɧɿ ɡ ɩɨɫɬɚɱɚɥɶɧɢɤɚɦɢ, ɫɩɨɠɢɜɚɱɚɦɢ ɿ ɩɨɫɟɪɟɞɧɢɰɶɤɢɦɢ ɨɪɝɚɧɿɡɚɰɿɹɦɢ 
(ɟɤɫɩɟɞɢɬɨɪɫɶɤɢɦɢ, ɬɪɚɧɫɩɨɪɬɧɢɦɢ, ɫɤɥɚɞɫɶɤɢɦɢ), ɚ ɬɚɤɨɠ ɜɧɭɬɪɿɲɧɶɨ-ɮɿɪɦɨɜɢɦɢ 
ɨɩɟɪɚɰɿɹɦɢ. ȼ ɨɪɝɚɧɿɡɚɰɿʀ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɿɧɨɞɿ ɜɢɧɢɤɚɸɬɶ ɬɪɭɞɧɨɳɿ ɳɨɞɨ 
ɩɨɞɨɥɚɧɧɹ ɡɨɧ «ɫɬɢɤɭɜɚɧɶ» ɦɿɠ ɮɭɧɤɰɿɹɦɢ ɬɚ ɿєɪɚɪɯɿɱɧɢɦɢ ɪɿɜɧɹɦɢ, ɜɡɚєɦɨɞɿєɸ ɡ 
ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɩɨɬɨɤɚɦɢ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ ɬɚ ɫɩɨɠɢɜɚɱɿɜ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɩɪɨɯɨɞɠɟɧɧɹ 
ɩɨɬɨɤɨɜɢɯ ɩɪɨɰɟɫɿɜ ɱɟɪɟɡ ɤɨɪɞɨɧɢ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɨɤɪɟɦɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɨɪɝɚɧɿɡɚɰɿʀ, ɚ ɬɚɤɨɠ 
ɱɟɪɟɡ ɿɫɧɭɸɱɿ ɦɟɠɿ ɫɭɛ’єɤɬɿɜ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ, ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ 
ɫɢɫɬɟɦɢ. 

Ɂɚɩɪɨɩɨɧɭєɦɨ ɫɯɟɦɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɚ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɜ ɩɨɜɧɿɣ ɦɿɪɿ 
ɜɿɞɨɛɪɚɠɚє ɫɭɤɭɩɧɿɫɬɶ ɜɡɚєɦɨɡɜ’ɹɡɚɧɢɯ ɨɩɟɪɚɰɿɣ ɜ ɪɨɛɨɬɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɿɡ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ. ȼɯɨɞɨɦ ɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɭ ɫɢɫɬɟɦɭ є ɦɚɬɟɪɿɚɥɶɧɢɣ 
ɩɨɬɿɤ (ɡɚɫɨɛɢ ɩɪɚɰɿ, ɩɪɟɞɦɟɬɢ ɩɪɚɰɿ, ɝɨɬɨɜɚ ɩɪɨɞɭɤɰɿɹ). ȼɢɯɨɞɨɦ ɡ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ 
ɫɢɫɬɟɦɢ є ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɣ ɪɟɡɭɥɶɬɚɬ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɜɢɪɚɠɟɧɢɣ ɜ ɩɚɪɚɦɟɬɪɚɯ 
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ɞɨɫɹɝɧɟɧɧɹ ɦɟɬɢ ɱɟɪɟɡ ɨɬɪɢɦɚɧɧɹ ɫɭɤɭɩɧɨɫɬɿ ɟɮɟɤɬɿɜ (ɿɧɬɟɝɪɚɰɿɹ, ɤɨɨɩɟɪɚɰɿɹ, ɤɨɨɪɞɢɧɚɰɿɹ). 
ɋɯɟɦɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ.1. 
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Ɋɢɫ.1. Ɍɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɚ ɫɢɫɬɟɦɚ ɜ ɨɪɝɚɧɿɡɚɰɿʀ ɪɨɛɨɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ 

Ɉɤɪɟɫɥɟɧɚ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɚ ɫɢɫɬɟɦɚ є ɦɟɯɚɧɿɡɦɨɦ ɡɿ ɡɜɨɪɨɬɧɢɦ ɡɜ'ɹɡɤɨɦ, ɳɨ 
ɜɤɥɸɱɚє ɨɛ'єɤɬ ɭɩɪɚɜɥɿɧɧɹ − ɩɪɨɰɟɫɢ ɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɣ ɛɥɨɤ ɭɩɪɚɜɥɿɧɧɹ ɫɢɫɬɟɦɨɸ. ȼɨɧɚ 
ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɢɫɬɟɦɚɬɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɬɚ ɭɩɪɚɜɥɿɧɧɹ 
ɜɫɿɦɚ ɜɢɞɚɦɢ ɪɟɫɭɪɫɿɜ, ɩɪɨɰɟɫɿɜ ɿ ɪɟɡɭɥɶɬɚɬɿɜ ɡ ɦɟɬɨɸ ɡɧɢɠɟɧɧɹ ɪɢɡɢɤɭ, ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɬɚ ɡɧɢɠɟɧɧɹ ɡɚɝɚɥɶɧɢɯ ɜɢɬɪɚɬ. 

 
1. ɋɦɢɪɧɨɜ ȱ.Ƚ. Ɍɪɚɧɫɩɨɪɬɧɚ ɥɨɝɿɫɬɢɤɚ : ɧɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ / ȱ.Ƚ. ɋɦɢɪɧɨɜ, Ɍ.ȼ. Ʉɨɫɚɪɟɜɚ. – Ʉɢʀɜ: 
ȼɢɞɚɜɧɢɰɬɜɨ «ɐɟɧɬɪ ɭɱɛɨɜɨʀ ɥɿɬɟɪɚɬɭɪɢ», 2008. – 224 ɫ. 
2. ɉɨɩɨɜɚ ɇ.ȼ. ɋɭɱɚɫɧɿ ɬɟɧɞɟɧɰɿʀ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɢɯ ɫɢɫɬɟɦ. / ɇ.ȼ. ɉɨɩɨɜɚ, 
ȼ.Ƚ. ɒɢɧɤɚɪɟɧɤɨ // ȼɿɫɧɢɤ ɟɤɨɧɨɦɿɤɢ ɬɪɚɧɫɩɨɪɬɭ ɿ ɩɪɨɦɢɫɥɨɜɨɫɬɿ :  ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ 
ɭɧɿɜɟɪɫɢɬɟɬ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. – ɏɚɪɤɿɜ: №53, 2016. – ɋ. 54-60. 
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ɅɈȽȱɋɌɂɑɇȱ ɋɌɂɆɍɅɂ ȿɎȿɄɌɂȼɇɈȽɈ ȼɂɄɈɊɂɋɌȺɇɇə 
ɌɊȺɇɋɉɈɊɌɇɈȽɈ ɄɈɆɉɅȿɄɋɍ 

 
LOGISTIC INCENTIVES FOR EFFICIENT USE OF THE TRANSPORT COMPLEX 

 
ɒɜɟɰь Ɇɢɤɨɥɚ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
Ɂɝɿɞɧɨ ɞɚɧɢɯ ɫɜɿɬɨɜɨɝɨ ɛɚɧɤɭ ɜ ɍɤɪɚʀɧɿ ɛɥɢɡɶɤɨ 90% ɥɨɝɿɫɬɢɱɧɢɯ ɩɨɫɥɭɝ – ɰɟ ɨɩɟɪɚɰɿʀ, 

ɳɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɨɜ'ɹɡɚɧɿ ɡ ɬɪɚɧɫɩɨɪɬɧɨɸ ɥɨɝɿɫɬɢɤɨɸ, ɚ 8% – ɡ ɨɩɟɪɚɰɿɹɦɢ ɫɤɥɚɞɫɶɤɨɝɨ 
ɡɛɟɪɿɝɚɧɧɹ, 2% – ɡ ɨɩɟɪɚɰɿʀ ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ ɿ ɥɢɲɟ 1% – ɰɟ ɭɩɪɚɜɥɿɧɧɹ ɥɚɧɰɸɝɚɦɢ ɩɨɫɬɚɱɚɧɶ. 

ɉɪɚɤɬɢɱɧɨ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɥɨɝɿɫɬɢɤɢ ɜ ɧɚɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ ɩɨɱɚɥɨ 
ɜɩɪɨɜɚɞɠɭɜɚɬɢɫɶ ɧɚ ɩɨɱɚɬɤɭ 60-ɯ ɪɨɤɿɜ 20-ɬɨɝɨ ɫɬɨɥɿɬɬɹ. ɉɪɨɣɲɨɜɲɢ ɿɧɬɟɧɫɢɜɧɢɣ ɲɥɹɯ 
ɪɨɡɜɢɬɤɭ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɥɨɝɿɫɬɢɤɚ ɪɨɡɩɨɜɫɸɞɢɥɚɫɶ ɡ ɬɪɚɧɫɩɨɪɬɧɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɜ ɿɧɲɿ 
ɫɮɟɪɢ ɞɿɹɥɶɧɨɫɬɿ ɥɸɞɟɣ (ɫɨɰɿɚɥɶɧɭ, ɤɭɥɶɬɭɪɧɭ, ɨɫɜɿɬɧɸ ɬɨɳɨ). ɉɨɱɢɧɚɸɱɢ ɡ 90-ɯ ɪɨɤɿɜ ɬɟɪɦɿɧ 
"ɥɨɝɿɫɬɢɤɚ" ɩɨɱɚɜ ɿɧɬɟɧɫɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɭ ɜɫɿɯ ɫɮɟɪɚɯ ɞɿɹɥɶɧɨɫɬɿ ɧɚɫɟɥɟɧɧɹ, ɨɫɨɛɥɢɜɨ 
ɩɨɱɚɥɢ ɣɨɝɨ ɟɤɫɩɥɭɚɬɭɜɚɬɢ ɡɚɫɨɛɢ ɦɚɫɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

Єɜɪɨɩɟɣɫɶɤɚ ɥɨɝɿɫɬɢɱɧɚ ɚɫɨɰɿɚɰɿɹ ɫɮɨɪɦɭɥɸɜɚɥɚ ɧɚɫɬɭɩɧɟ ɜɢɡɧɚɱɟɧɧɹ: ɥɨɝɿɫɬɢɤɚ — ɰɟ 
ɨɪɝɚɧɿɡɚɰɿɹ, ɩɥɚɧɭɜɚɧɧɹ, ɤɨɧɬɪɨɥɶ ɿ ɜɢɤɨɧɚɧɧɹ ɬɨɜɚɪɧɨɝɨ ɩɨɬɨɤɭ ɜɿɞ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿ 
ɡɚɤɭɩɿɜɟɥɶ, ɱɟɪɟɡ ɜɢɪɨɛɧɢɰɬɜɨ ɿ ɪɨɡɩɨɞɿɥ ɞɨ ɤɿɧɰɟɜɨɝɨ ɫɩɨɠɢɜɚɱɚ ɡ ɦɟɬɨɸ ɡɚɞɨɜɨɥɟɧɧɹ ɜɢɦɨɝ 
ɪɢɧɤɭ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɨɩɟɪɚɰɿɣɧɢɦɢ ɬɚ ɤɚɩɿɬɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ. 

ȼɚɝɨɦɢɣ ɧɚɭɤɨɜɢɣ ɜɧɟɫɨɤ ɭ ɪɨɡɪɨɛɤɭ ɬɟɨɪɟɬɢɤɨ-ɦɟɬɨɞɨɥɨɝɿɱɧɢɯ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɚɫɩɟɤɬɿɜ 
ɩɪɨɛɥɟɦɢ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɡɪɨɛɢɥɢ ɬɚɤɿ ɜɱɟɧɿ, ɹɤ Є.Ⱥ. 
Ȼɭɡɨɜɫɶɤɢɣ, Ɉ.ȼ. Ƚɨɛɟɪɦɚɧ, ȼ.Ɉ. ȿɦ, Ʌ.Ƚ. Ɂɚɣɨɧɱɢɤ, Ʌ.Ɏ. Ʉɨɪɦɚɤɨɜ, ȼ.ȱ. Ʉɨɬɟɥɹɧɟɰɶ, Ɉ.ȱ. 
ɉɢɥɢɩɱɟɧɤɨ. ɉɪɨɛɥɟɦɢ ɬɪɚɧɫɩɨɪɬɧɨʀ ɥɨɝɿɫɬɢɤɢ ɞɨɫɥɿɞɠɭɜɚɥɢ ɜɿɬɱɢɡɧɹɧɿ ɬɚ ɡɚɪɭɛɿɠɧɿ 
ɟɤɨɧɨɦɿɫɬɢ: Ɉ.Ɉ. Ȼɚɤɚєɜ, Ⱦ.Ⱦɠ. Ȼɚɭɟɪɫɨɤɫ, Ʌ.ȼ. Ɏɪɨɥɨɜɚ, Ʌ.Ȼ. Ɇɢɪɨɬɢɧɚ, Ɉ.Ɇ. Ɍɪɢɞɿɞ ɬɚ ɿɧɲɿ. 
ɍ ɰɢɯ ɪɨɛɨɬɚɯ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɥɨɝɿɫɬɢɱɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɡ 
ɦɟɬɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦɢ є ɩɢɬɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ ɜɢɬɪɚɬ ɧɚ ɜɢɤɨɧɚɧɧɹ 
ɥɨɝɿɫɬɢɱɧɢɯ ɮɭɧɤɰɿɣ ɿ ɨɩɟɪɚɰɿɣ ɜ ɥɚɧɰɸɝɚɯ ɩɨɫɬɚɱɚɧɶ. ȼɫɟ ɰɟ ɜɢɦɚɝɚє ɜɿɞ ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɿɫɬɢɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɚɞɚɩɬɚɰɿʀ ɞɨ ɭɦɨɜ ɨɪɝɚɧɿɡɚɰɿʀ ɛɿɡɧɟɫɭ ɞɥɹ ɹɤɢɯ ɯɚɪɚɤɬɟɪɧɢɦɢ є 
ɬɟɧɞɟɧɰɿʀ ɝɥɨɛɚɥɿɡɚɰɿʀ ɬɚ ɿɧɬɟɝɪɚɰɿʀ. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɥɨɝɿɫɬɢɤɢ ɜ ɬɪɚɧɫɩɨɪɬɿ, ɬɚɤ ɫɚɦɨ, ɹɤ ɿ ɜ ɜɢɪɨɛɧɢɰɬɜɿ ɱɢ ɬɨɪɝɿɜɥɿ, ɩɟɪɟɬɜɨɪɸє 
ɤɨɧɬɪɚɝɟɧɬɿɜ ɡ ɤɨɧɤɭɪɭɸɱɢɯ ɫɬɨɪɿɧ ɭ ɩɚɪɬɧɟɪɿɜ, ɹɤɿ ɜɡɚєɦɨɞɨɩɨɜɧɸɬɶ ɨɞɢɧ ɨɞɧɨɝɨ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɦɭ ɩɪɨɰɟɫɿ. 

ɋɭɱɚɫɧɢɣ ɫɬɚɧ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɍɤɪɚʀɧɢ ɩɨɤɚɡɭє ɿɫɧɭɸɱɿ ɧɟɞɨɥɿɤɢ, ɩɨɞɨɥɚɧɧɹ 
ɹɤɢɯ ɜɢɦɚɝɚє ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ: 

- ɧɟɞɨɫɬɚɬɧє ɨɩɪɚɰɸɜɚɧɧɹ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɿ ɥɨɝɿɫɬɢɱɧɢɯ ɫɬɪɚɬɟɝɿɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ; 

- ɧɢɡɶɤɚ ɹɤɿɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɥɨɝɿɫɬɢɱɧɨɝɨ ɫɟɪɜɿɫɭ, ɳɨ ɧɟ ɜɿɞɩɨɜɿɞɚє ɫɜɿɬɨɜɢɦ 
ɫɬɚɧɞɚɪɬɚɦ; 

- ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɪɨɡɜɢɬɤɭ ɜɢɪɨɛɧɢɱɨ-ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ, ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɪɚɧɫɩɨɪɬɭ, 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɩɿɞɬɪɢɦɤɢ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ; 
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- ɜɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɿ ɿɧɜɟɫɬɢɰɿɣɧɨʀ ɩɨɥɿɬɢɤɢ; 
- ɫɤɥɚɞɧɿɫɬɶ ɿ ɧɟɞɨɫɤɨɧɚɥɿɫɬɶ ɞɿɸɱɢɯ ɫɢɫɬɟɦ ɞɨɤɭɦɟɧɬɨɨɛɿɝɭ ɿ ɦɢɬɧɢɯ ɩɪɨɰɟɞɭɪ 

ɨɮɨɪɦɥɟɧɧɹ ɜɚɧɬɚɠɿɜ; 
- ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɜɡɚєɦɨɞɿʀ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɡɜ’ɹɡɤɭ ɦɿɠ ɭɱɚɫɧɢɤɚɦɢ ɩɟɪɟɜɿɡɧɨɝɨ 

ɩɪɨɰɟɫɭ, ɩɟɪɟɜɿɡɧɢɤɚɦɢ, ɟɤɫɩɟɞɢɬɨɪɚɦɢ, ɬɟɪɦɿɧɚɥɚɦɢ, ɫɤɥɚɞɚɦɢ, ɦɢɬɧɢɰɹɦɢ, ɿɧɲɢɦɢ 
ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɿ ɫɩɨɠɢɜɚɱɚɦɢ ʀɯ ɩɨɫɥɭɝ; 

- ɡɧɚɱɧɚ ɪɨɡɛɿɠɧɿɫɬɶ ɿɧɬɟɪɟɫɿɜ ɩɚɪɬɧɟɪɿɜ ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɜ ɥɚɧɰɸɝɚɯ 
ɩɨɫɬɚɱɚɧɶ; 

- ɜɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨʀ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨʀ ɛɚɡɢ, ɫɭɱɚɫɧɢɯ ɡɚɤɨɧɿɜ ɜ ɝɚɥɭɡɿ ɥɨɝɿɫɬɢɤɢ 
ɫɬɨɫɨɜɧɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ; 

- ɧɟɫɬɚɱɚ ɫɭɱɚɫɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɪɚɧɫɩɨɪɬɧɨ-ɟɤɫɩɟɞɢɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 
Ɍɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɥɨɝɿɫɬɢɱɧɭ ɮɭɧɤɰɿɸ, ɩɨɜ’ɹɡɚɧɭ ɡ ɩɟɪɟɦɿɳɟɧɧɹɦ 

ɩɪɨɞɭɤɰɿʀ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ ɡɚ ɩɟɜɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɜ ɥɚɧɰɸɡɿ ɩɨɫɬɚɱɚɧɶ. ɐɹ ɬɟɯɧɨɥɨɝɿɹ, 
ɜ ɫɜɨɸ ɱɟɪɝɭ, ɫɤɥɚɞɚєɬɶɫɹ ɡ ɥɨɝɿɫɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ ɿ ɮɭɧɤɰɿɣ ɹɤɿ ɜɤɥɸɱɚɸɬɶ ɜ ɫɟɛɟ: 
ɟɤɫɩɟɞɢɪɭɜɚɧɧɹ, ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɜɚɧɬɚɠɭ ɡ ɨɞɧɨɝɨ ɜɢɞɭ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɿɧɲɢɣ, 
ɜɚɧɬɚɠɨɩɟɪɟɪɨɛɤɭ, ɭɩɚɤɨɜɤɭ, ɩɟɪɟɞɚɱɭ ɩɪɚɜ ɜɥɚɫɧɨɫɬɿ ɧɚ ɜɚɧɬɚɠ, ɫɬɪɚɯɭɜɚɧɧɹ ɪɢɡɢɤɿɜ, ɦɢɬɧɿ 
ɩɪɨɰɟɞɭɪɢ, ɬɨɳɨ. 

ɍ ɦɿɠɧɚɪɨɞɧɿɣ ɬɟɪɦɿɧɨɥɨɝɿʀ ɜɢɡɧɚɱɟɧɧɹ ɜɚɧɬɚɠɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ ɡɚ ɭɱɚɫɬɸ ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɬɪɚɧɫɩɨɪɬɭ ɮɨɪɦɭєɬɶɫɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɫɬɭɩɟɧɹ ʀɯ ɭɱɚɫɬɿ ɜ ɩɟɪɟɜɿɡɧɨɦɭ ɩɪɨɰɟɫɿ, 
ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɡɚ ɩɟɪɟɜɟɡɟɧɧɹ ɜɫɿɯ ɣɨɝɨ ɭɱɚɫɧɢɤɿɜ, ɩɨɪɹɞɤɭ ɨɮɨɪɦɥɟɧɧɹ ɩɟɪɟɜɿɡɧɢɯ 
ɞɨɤɭɦɟɧɬɿɜ ɬɚ ɿɧ. ɍɫɿ ɰɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɪɟɜɟɡɟɧɶ ɜɢɯɨɞɹɬɶ ɡ ɜɢɡɧɚɱɟɧɧɹ ɡɦɿɲɚɧɨɝɨ 
ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ.  

ɍ Ʉɨɧɜɟɧɰɿʀ ɩɪɨ ɦɿɠɧɚɪɨɞɧɿ ɡɦɿɲɚɧɿ ɩɟɪɟɜɟɡɟɧɧɹ, ɩɪɢɣɧɹɬɨʀ ɛɿɥɶɲ 30 ɪɨɤɿɜ ɬɨɦɭ ɧɚ 
ɤɨɧɮɟɪɟɧɰɿʀ ɈɈɇ, ɞɚɧɟ ɧɚɫɬɭɩɧɟ ɜɢɡɧɚɱɟɧɧɹ ɨɩɟɪɚɬɨɪɚ ɡɦɿɲɚɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ. ɐɟ – "ɛɭɞɶ-
ɹɤɚ ɨɫɨɛɚ, ɳɨ ɜɿɞ ɜɥɚɫɧɨɝɨ ɿɦɟɧɿ ɱɢ ɱɟɪɟɡ ɿɧɲɭ ɞɿɸɱɭ ɨɫɨɛɭ ɭɤɥɚɞɚє ɞɨɝɨɜɿɪ ɡɦɿɲɚɧɨɝɨ 
ɩɟɪɟɜɟɡɟɧɧɹ ɿ ɜɢɫɬɭɩɚє ɧɟ ɹɤ ɚɝɟɧɬ, ɚ ɹɤ ɫɬɨɪɨɧɚ ɞɨɝɨɜɨɪɭ, ɜɿɞ ɿɦɟɧɿ ɜɿɞɩɪɚɜɧɢɤɚ ɜɚɧɬɚɠɭ ɱɢ 
ɩɟɪɟɜɿɡɧɢɤɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ ɨɩɟɪɚɰɿɹɯ ɡɦɿɲɚɧɨɝɨ ɩɟɪɟɜɟɡɟɧɧɹ, ɿ ɩɪɢɣɦɚє ɧɚ ɫɟɛɟ 
ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɡɚ ɜɢɤɨɧɚɧɧɹ ɞɨɝɨɜɨɪɭ". 

Ⱦɥɹ ɡɧɢɠɟɧɧɹ ɥɨɝɿɫɬɢɱɧɢɯ ɜɢɬɪɚɬ ɿ ɩɨɤɪɚɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɨɛɨɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɤɨɦɩɥɟɤɫɭ ɧɟɨɛɯɿɞɧɚ ɲɜɢɞɤɚ ɫɢɧɯɪɨɧɿɡɚɰɿɹ ɪɨɛɿɬ ɜɫɿɯ ɩɿɞɩɪɢєɦɫɬɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɜ 
ɥɚɧɰɸɠɤɭ ɩɟɪɟɜɟɡɟɧɶ. ɐɿ ɡɚɞɚɱɿ ɦɨɠɭɬɶ ɜɢɤɨɧɭɜɚɬɢ ɥɨɝɿɫɬɢɱɧɿ ɰɟɧɬɪɢ, ɹɤɿ ɫɬɜɨɪɸɸɬɶɫɹ ɧɚ 
ɛɚɡɿ ɡɚɝɚɥɶɧɨɬɪɚɧɫɩɨɪɬɧɢɯ ɜɭɡɥɿɜ ɿ ɦɭɥɶɬɢɦɨɞɚɥɶɧɢɯ ɬɟɪɦɿɧɚɥɶɧɢɯ ɤɨɦɩɥɟɤɫɿɜ. ɋɤɥɚɞɨɜɢɦɢ 
ɱɚɫɬɢɧɚɦɢ ɥɨɝɿɫɬɢɱɧɨɝɨ ɰɟɧɬɪɭ ɜɢɫɬɭɩɚɸɬɶ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ, 
ɜɚɧɬɚɠɧɿ ɬɚ ɡɚɥɿɡɧɢɱɧɿ ɫɬɚɧɰɿʀ ɬɚ ʀɯ ɬɟɯɧɿɱɧɿ ɡɚɫɨɛɢ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɬɚ ɭɩɪɚɜɥɿɧɧɹ, ɚɟɪɨɩɨɪɬɢ, 
ɬɟɪɦɿɧɚɥɢ, ɟɤɫɩɟɞɢɬɨɪɫɶɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜ ɫɜɨʀɣ ɜɡɚєɦɨɞɿʀ ɤɨɦɩɥɟɤɫɧɟ 
ɜɢɪɿɲɟɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɥɨɝɿɫɬɢɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. 

Ɉɫɧɨɜɧɢɦɢ ɧɚɩɪɹɦɚɦɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɿɫɬɢɱɧɨɝɨ ɤɨɦɩɥɟɤɫɭ є:  
- ɿɧɜɟɫɬɭɜɚɧɧɹ ɜ ɨɧɨɜɥɟɧɧɹ ɨɫɧɨɜɧɢɯ ɮɨɧɞɿɜ ɬɪɚɧɫɩɨɪɬɭ ɬɚ ɞɨɪɨɠɧɶɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɡ 

ɦɟɬɨɸ ɩɪɢɜɟɞɟɧɧɹ ʀɯ ɞɨ ɫɭɱɚɫɧɢɯ ɜɢɦɨɝ;  
- ɦɿɠɝɚɥɭɡɟɜɚ ɤɨɨɪɞɢɧɚɰɿɹ ɪɨɡɜɢɬɤɭ ɬɪɚɧɫɩɨɪɬɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɡ ɦɟɬɨɸ 

ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɪɟɫɭɪɫɿɜ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ; 
- ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɿɬɧɿɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɫɭɱɚɫɧɢɦɢ 

ɜɢɪɨɛɧɢɱɢɦɢ, ɫɤɥɚɞɫɶɤɢɦɢ ɬɚ ɦɢɬɧɢɦɢ ɬɟɯɧɨɥɨɝɿɹɦɢ;  
- ɿɧɮɨɪɦɚɬɢɡɚɰɿɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɭ. 
ɋɶɨɝɨɞɧɿ ɜɫɟ ɛɿɥɶɲɟ ɡɪɨɫɬɚє ɚɤɬɭɚɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɞɿɹɥɶɧɨɫɬɿ 

ɬɪɚɧɫɩɨɪɬɧɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ. ȼɿɧ ɝɚɪɚɧɬɭє ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, 
ɚɤɬɢɜɿɡɭє ɩɪɨɰɟɫɢ ɿɧɬɟɝɪɚɰɿʀ ɜ ɫɜɿɬɨɜɭ ɬɪɚɧɫɩɨɪɬɧɭ ɫɢɫɬɟɦɭ, ɫɩɪɢɹє ɩɿɞɜɢɳɟɧɧɸ ɩɪɢɛɭɬɤɭ ɡɚ 
ɪɚɯɭɧɨɤ ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ. 

 
1. Ʉɪɢɤɚɜɫɶɤɢɣ Є.ȼ. Ʌɨɝɿɫɬɢɤɚ. Ɉɫɧɨɜɢ ɬɟɨɪɿʀ: ɉɿɞɪɭɱɧɢɤ. – Ʌɶɜɿɜ: ȼɢɞɚɜɧɢɰɬɜɨ ɇɍ “Ʌɶɜɿɜɫɶɤɚ 
ɩɨɥɿɬɟɯɧɿɤɚ”, ȱɧɬɟɥɟɤɬ-Ɂɚɯɿɞ, 2004. – 416 c 
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MAIN REQUIREMENTS FOR LOGISTIC DESIGN OF COMPOSITIONS 
 

ɒɜɟɰь Ɇɢɤɨɥɚ, ɒɜɟɰь ȼɨɥɨɞɢɦɢɪ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
Ɉɞɧɢɦ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɟɥɟɦɟɧɬɿɜ ɪɨɡɜɢɬɤɭ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɬɚ ɥɨɝɿɫɬɢɱɧɢɯ ɫɢɫɬɟɦ, ɳɨ 

ɚɤɬɢɜɧɨ ɮɨɪɦɭɸɬɶɫɹ ɜ ɍɤɪɚʀɧɿ є ɫɤɥɚɞ. ɉɪɨɛɥɟɦɚɦɢ ɥɨɝɿɫɬɢɤɢ ɫɤɥɚɞɭɜɚɧɧɹ ɜ ɪɿɡɧɿ ɱɚɫɢ 
ɡɚɣɦɚɥɢɫɹ ɹɤ ɜɱɟɧɿ-ɬɟɨɪɟɬɢɤɢ, ɬɚɤ ɿ ɩɪɚɤɬɢɤɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɫɟɪɟɞ ɹɤɢɯ ɜɚɪɬɨ ɜɿɞɡɧɚɱɢɬɢ ɪɨɛɨɬɢ 
ȼ.ȼ. Ⱦɢɛɫɶɤɨʀ, ȼ.ȱ. ɋɟɪɝɟєɜɚ, Є.ȼ. Ʉɪɢɤɚɜɫɶɤɨɝɨ, ɇ.ȱ. ɑɭɯɪɚɣ ɬɚ ɿɧ.  

əɤ ɜɿɞɨɦɨ ɡ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥ ɫɤɥɚɞ – ɰɟ ɫɤɥɚɞɧɚ ɬɟɯɧɿɱɧɚ ɫɩɨɪɭɞɚ ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ 
ɩɪɢɣɨɦɭ, ɪɨɡɦɿɳɟɧɧɹ, ɧɚɤɨɩɢɱɟɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ, ɩɟɪɟɪɨɛɤɢ, ɜɿɞɩɭɫɤɭ ɿ ɞɨɫɬɚɜɤɢ ɩɪɨɞɭɤɰɿʀ 
ɫɩɨɠɢɜɚɱɚɦ. ɉɪɢ ɣɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɿ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɩɪɨɩɭɫɤɧɭ ɡɞɚɬɧɿɫɬɶ ɿɫɧɭɸɱɢɯ 
ɩɿɞ'ʀɡɧɢɯ ɲɥɹɯɿɜ ɚ ɬɚɤɨɠ ɡɚɩɥɚɧɨɜɚɧɭ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɨɜɚɪɨɩɨɬɨɤɭ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɱɚɫɭ ɞɨɛɢ, 
ɫɟɡɨɧɭ ɪɨɤɭ ɬɚ ɿɧɲɢɯ ɮɚɤɬɨɪɿɜ. ɉɪɢ ɰɶɨɦɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɭ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɨɞɢɬɢ ɡ 
ɨɛɨɜ’ɹɡɤɨɜɢɦ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɨɛɥɿɤɭ ɬɨɜɚɪɿɜ. ȱɧɠɟɧɟɪɧɿ ɫɩɨɪɭɞɢ 
ɬɚ ɫɢɫɬɟɦɢ, ɫɤɥɚɞɫɶɤɟ ɭɫɬɚɬɤɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɨɟɤɬɭɜɚɬɢ ɧɚ ɦɨɠɥɢɜɿɫɬɶ ɛɟɡɩɟɪɟɛɿɣɧɨʀ 
ɪɨɛɨɬɢ ɫɤɥɚɞɫɶɤɨɝɨ ɚɛɨ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɪɢɦɿɳɟɧɧɹ ɜ ɭɦɨɜɚɯ ɰɿɥɨɞɨɛɨɜɨɝɨ ɩɿɤɨɜɨɝɨ 
ɧɚɜɚɧɬɚɠɟɧɧɹ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɤɥɚɞɭ ɜ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɥɢɲɟ 
ɪɟɚɥɿɡɭєɬɶɫɹ, ɚ ɜɨɧɚ ɡɚɤɥɚɞɚєɬɶɫɹ ɧɚ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɫɶɤɨʀ ɫɢɫɬɟɦɢ. Ⱦɥɹ ɰɶɨɝɨ ɜ 
ɩɪɨɰɟɫɿ ɩɪɢɣɧɹɬɬɹ ɨɛ’єɦɧɨ-ɩɥɚɧɭɜɚɥɶɧɢɯ ɪɿɲɟɧɶ ɧɟɨɛɯɿɞɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɶ ɜɫɿɯ ɞɟɪɠɚɜɧɢɯ 
ɫɬɚɧɞɚɪɬɿɜ ɬɚ ɜɢɤɨɧɭɜɚɬɢ ɧɚɫɬɭɩɧɿ ɜɢɦɨɝɢ: 
1) ɜɢɛɢɪɚɸɱɢ ɨɫɧɨɜɧɿ ɩɚɪɚɦɟɬɪɢ ɫɤɥɚɞɫɶɤɢɯ ɡɨɧ ɧɟɨɛɯɿɞɧɨ ɜɢɯɨɞɢɬɢ ɿɡ ɫɩɟɰɢɮɿɤɢ 
ɧɨɦɟɧɤɥɚɬɭɪɢ ɜɚɧɬɚɠɭ ɳɨ ɩɥɚɧɭєɬɶɫɹ ɩɟɪɟɪɨɛɥɹɬɢɫɹ ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ɣɨɝɨ ɩɨɫɬɚɜɤɢ ɧɚ ɫɤɥɚɞ 
ɬɚ ɡɿ ɫɤɥɚɞɭ, ɬɨɛɬɨ ɪɚɰɿɨɧɚɥɶɧɨ ɣ ɟɮɟɤɬɢɜɧɨ ɫɩɪɨɟɤɬɭɜɚɬɢ ɿ ɪɨɡɦɿɫɬɢɬɢ ɞɿɥɹɧɤɢ ɩɪɢɣɨɦɭ ɿ 
ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɫɤɥɚɞɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ ɬɚ ɨɩɬɢɦɚɥɶɧɨ ɩɿɞɿɛɪɚɬɢ ɡɨɧɢ ɩɿɞ'ʀɡɞɭ ɿ ɩɚɪɤɭɜɚɧɧɹ 
ɬɪɚɧɫɩɨɪɬɭ; 
2) ɩɪɢ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɪɨɛɿɬ ɡ ɩɟɜɧɢɦɢ ɜɢɞɚɦɢ ɜɚɧɬɚɠɿɜ ɪɨɡɬɚɲɨɜɭɜɚɬɢ ɫɤɥɚɞɫɶɤɿ ɡɨɧɢ 

ɬɚɤɢɦ ɱɢɧɨɦ ɳɨɛ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɩɨɫɥɿɞɨɜɧɟ ɡɞɿɣɫɧɟɧɧɹ ɨɩɟɪɚɰɿɣ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ; 
3) ɩɪɨɟɤɬɭɜɚɧɧɹ ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɨ-ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɮɪɨɧɬɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɜɢɞɿɜ ɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɚɧɬɚɠɭ ɿ ɜɿɞɩɨɜɿɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɜɯɿɞɧɢɯ ɿ 
ɜɢɯɿɞɧɢɯ ɩɨɬɨɤɿɜ; 
4) ɩɪɨɟɤɬɭɜɚɬɢ ɪɨɛɨɬɭ ɡɨɧ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ (ɡɚɥɿɡɧɢɱɧɿ, 
ɚɜɬɨɦɨɛɿɥɶɧɿ ɬɚ ɿɧ.) ɡ ɩɪɨɬɢɥɟɠɧɢɯ ɫɬɨɪɿɧ ɫɤɥɚɞɭ, ɩɪɢ ɰɶɨɦɭ ɡɨɧɚ; 
5) ɡɨɧɚ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɩɪɨɟɤɬɭєɬɶɫɹ ɜ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɛɥɢɡɶɤɨɫɬɿ ɞɨ ɟɤɫɩɟɞɢɰɿʀ ɿ ɫɤɥɚɞɫɶɤɨʀ ɡɨɧɢ 
ɩɪɢɣɦɚɧɧɹ, ɹɤɚ ɩɨɜɢɧɧɚ ɦɚɬɢ ɦɿɫɰɹ ɞɥɹ ɬɢɦɱɚɫɨɜɨɝɨ ɡɛɟɪɿɝɚɧɧɹ ɬɨɜɚɪɭ ɞɨ ɩɨɜɧɨʀ ɣɨɝɨ 
ɪɟєɫɬɪɚɰɿʀ; 
6) ɩɪɨɟɤɬɭɜɚɧɧɹ ɨɫɧɨɜɧɨʀ ɡɨɧɢ ɡɛɟɪɿɝɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɜɧɭɬɪɿɲɧɶɨɫɤɥɚɞɫɶɤɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɹɤɟ ɜɢɛɢɪɚєɬɶɫɹ  ɜɢɯɨɞɹɱɢ ɿɡ ɫɩɟɰɢɮɿɤɢ 
ɬɨɜɚɪɭ, ɣɨɝɨ ɜɚɪɬɨɫɬɿ, ɩɚɪɬɿʀ ɩɨɫɬɚɜɤɢ, ɨɫɨɛɥɢɜɨɫɬɟɣ ɤɨɦɩɥɟɤɬɚɰɿʀ ɿ ɬ. ɞ.; 
7) ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɪɨɯɨɞɿɜ ɿ ɩɪɨʀɡɞɿɜ ɜ ɡɨɧɿ ɡɛɟɪɿɝɚɧɧɹ ɡɞɿɣɫɧɸєɬɶɫɹ ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɿɫɧɭɸɱɢɯ 
ɫɬɚɧɞɚɪɬɿɜ ɬɚ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɡɚɩɪɨɟɤɬɨɜɚɧɢɯ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɦɟɯɚɧɿɡɦɿɜ; 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 3 

ЛȖȋȭșȚȐȟȕȍ ȏȈȉȍȏȗȍȟȍȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ ȗȘȖȞȍșȭȊ 

138 

8) ɪɨɡɦɿɳɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɜ ɩɪɨɫɬɨɪɿ ɫɤɥɚɞɭ ɩɪɨɟɤɬɭєɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ 
ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɦɚɤɫɢɦɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɛ’єɦɭ ɫɤɥɚɞɭ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɱɿɬɤɨʀ ɿ ɡɪɨɡɭɦɿɥɨʀ 
ɫɯɟɦɢ ɪɨɡɦɿɳɟɧɧɹ ɬɨɜɚɪɿɜ ɧɚ ɫɬɟɥɚɠɚɯ ɜɫɟɪɟɞɢɧɿ ɫɤɥɚɞɫɶɤɨɝɨ ɩɪɢɦɿɳɟɧɧɹ; 
9) ɡɨɧɚ ɤɨɦɩɥɟɤɬɚɰɿʀ ɩɪɨɟɤɬɭєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɦ ɨɛɥɚɞɧɚɧɧɹɦ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɫɚɦɨɝɨ ɬɨɜɚɪɭ ɬɚ ɨɛɪɚɧɨʀ ɫɢɫɬɟɦɢ ɩɚɤɟɬɭɜɚɧɧɹ (ɤɨɧɬɟɣɧɟɪɭɜɚɧɧɹ) ɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɪɭɯɭ 
ɜɚɧɬɚɠɨɩɨɬɨɤɭ ɜ ɟɤɫɩɟɞɢɰɿʀ ɜɿɞɩɪɚɜɥɟɧɧɹ ɚɛɨ ɞɨ ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɨʀ ɪɚɦɩɢ, ɬɨɦɭ 
ɪɨɡɬɚɲɭɜɚɧɧɹ ʀʀ ɩɟɪɟɞɛɚɱɚє ɛɟɡɩɨɫɟɪɟɞɧɸ ɛɥɢɡɶɤɿɫɬɶ ɡ ɜɤɚɡɚɧɢɦɢ ɡɨɧɚɦɢ; 
10) ɟɤɫɩɟɞɢɰɿɹ ɜɿɞɩɪɚɜɤɢ ɩɪɨɟɤɬɭєɬɶɫɹ ɡ ɩɪɹɦɢɦ ɜɢɯɨɞɨɦ ɞɨ ɦɿɫɰɶ ɜɿɞɜɚɧɬɚɠɟɧɧɹ, ɚ 
ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɚ ɪɚɦɩɚ ɜɿɞɩɨɜɿɞɧɨ ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɦɟɯɚɧɿɱɧɭ ɨɛɪɨɛɤɭ ɜɚɧɬɚɠɭ ɩɪɢ 
ɜɿɞɩɪɚɜɥɟɧɧɿ ɡɚɦɨɜɥɟɧɧɹ ɧɚ ɛɭɞɶ-ɹɤɢɣ ɜɢɞ ɬɪɚɧɫɩɨɪɬɭ [1]. 

Ɉɬɠɟ, ɨɫɧɨɜɧɢɦɢ ɭɦɨɜɚɦɢ ɟɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɤɥɚɞɭ ɹɤ ɟɥɟɦɟɧɬɭ ɥɨɝɿɫɬɢɱɧɨʀ 
ɫɢɫɬɟɦɢ є: 
1) ɋɤɥɚɞ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɧɟ ɿɡɨɥɶɨɜɚɧɨ, ɚ ɹɤ ɟɥɟɦɟɧɬ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, ɿ ɟɮɟɤɬɢɜɧɿɫɬɶ ɣɨɝɨ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɨɜɢɧɧɚ ɜɿɞɩɨɜɿɞɚɬɢ ɿɧɬɟɪɟɫɚɦ ɟɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɥɨɝɿɫɬɢɱɧɨʀ 
ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ. 
2) ɇɟɨɛɯɿɞɧɿɫɬɶ ɜɪɚɯɭɜɚɧɧɹ ɜɡɚєɦɨɞɿʀ ɿ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɫɤɥɚɞɭ ɹɤ ɧɚ ɪɿɜɧɿ ɜɫɿєʀ ɥɨɝɿɫɬɢɱɧɨʀ 
ɫɢɫɬɟɦɢ, ɬɚɤ ɿ ɜɫɟɪɟɞɢɧɿ (ɡɨɜɧɿɲɧє ɬɚ ɜɧɭɬɪɿɲɧє ɫɟɪɟɞɨɜɢɳɟ), ɿ ɫɭɛ’єɤɬɭ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, 
ɱɢєɸ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɨɸ ɛɚɡɨɸ ɜɿɧ є. 
3) ɇɟɨɛɯɿɞɧɿɫɬɶ ɭɜ’ɹɡɤɢ ɬɟɯɧɿɱɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɪɭɯɭ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɩɨɬɨɤɭ, 
ɳɨ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɫɤɥɚɞ, ɿɡ ɡɨɜɧɿɲɧɿɦ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɛɟɡɩɟɱɟɧɧɹɦ, ɚ ɬɚɤɨɠ ɛɟɡɩɨɫɟɪɟɞɧɿɦɢ 
ɩɨɫɬɚɱɚɥɶɧɢɤɚɦɢ ɿ ɫɩɨɠɢɜɚɱɚɦɢ. 
4) Ɂɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɫɤɥɚɞɫɶɤɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɜɚɧɬɚɠɿɜ ɧɟ ɩɨɜɢɧɧɨ ɩɪɢɡɜɟɫɬɢ ɞɨ 
ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɤɥɿєɧɬɿɜ. 
5) Ʌɨɝɿɫɬɢɱɧɿ ɩɨɫɥɭɝɢ, ɳɨ ɧɚɞɚɸɬɶɫɹ ɫɤɥɚɞɚɦɢ, ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɩɨɥɿɬɢɰɿ ɮɿɪɦɢ ɩɪɢ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɿ ɤɥɿєɧɬɿɜ. 
6) ȼɩɪɨɜɚɞɠɟɧɧɹ ɬɟɯɧɿɱɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɪɿɲɟɧɶ ɧɚ ɫɤɥɚɞɿ ɩɨɜɢɧɧɿ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɧɟ ɡ 
ɤɨɧ’ɸɧɤɬɭɪɧɢɯ ɦɿɪɤɭɜɚɧɶ, ɚ ɡ ɥɨɝɿɫɬɢɱɧɨʀ ɧɟɨɛɯɿɞɧɨɫɬɿ ɿ ɟɤɨɧɨɦɿɱɧɨʀ ɞɨɰɿɥɶɧɨɫɬɿ.  
7) ȼɢɯɨɞɹɱɢ ɡ ɫɭɱɚɫɧɨɝɨ ɪɿɜɧɹ ɪɨɡɜɢɬɤɭ ɥɨɝɿɫɬɢɱɧɢɯ ɫɢɫɬɟɦ ɧɟɨɛɯɿɞɧɨ ɩɟɪɟɞɛɚɱɚɬɢ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɭ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɿɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ ɩɨɬɨɤɚɦɢ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ɬɟɯɧɿɱɧɨʀ 
ɨɫɧɚɳɟɧɨɫɬɿ ɫɚɦɨɝɨ ɫɤɥɚɞɭ. 
8) Ⱦɥɹ ɡɧɢɠɟɧɧɹ ɬɪɭɞɨɜɢɬɪɚɬ, ɳɨ ɩɨɜ’ɹɡɚɧɿ ɡ ɞɨɤɭɦɟɧɬɨɨɛɿɝɨɦ, ɞɨɰɿɥɶɧɨ ɩɟɪɟɞɛɚɱɢɬɢ єɞɢɧɢɣ 
ɩɿɞɯɿɞ ɞɨ ɞɨɤɭɦɟɧɬɚɰɿʀ ɦɿɠ ɭɫɿɦɚ ɭɱɚɫɧɢɤɚɦɢ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ. 
9) Ⱦɥɹ ɩɪɢɲɜɢɞɲɟɧɧɹ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɩɨɬɨɤɿɜ ɜ ɥɨɝɿɫɬɢɱɧɿɣ ɫɢɫɬɟɦɿ ɿ ɧɚ ɫɤɥɚɞɿ 
ɞɨɰɿɥɶɧɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɲɬɪɢɯɨɜɨɝɨ ɤɨɞɭɜɚɧɧɹ ɜɚɧɬɚɠɭ [2]. 

Ɉɬɠɟ, ɜɢɯɨɞɹɱɢ ɡ ɧɚɜɟɞɟɧɨɝɨ ɩɟɪɟɥɿɤɭ ɜɢɦɨɝ ɞɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɫɶɤɨʀ ɫɢɫɬɟɦɢ 
ɧɟɨɛɯɿɞɧɨ ɱɿɬɤɨ ɞɨɬɪɢɦɭɜɚɬɢɫɶ ɣɨɝɨ ɜɢɤɨɧɚɧɧɹ. ɐɟ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɫɤɥɚɞɫɶɤɢɯ ɩɪɢɦɿɳɟɧɶ ɨɩɬɢɦɿɡɭɜɚɬɢ ʀɯ ɪɨɛɨɬɭ ɬɚ ɫɭɬɬєɜɨ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ. Ʉɪɿɦ ɰɶɨɝɨ, ɞɟɹɤɿ ɟɥɟɦɟɧɬɢ ɡ ɞɚɧɨɝɨ ɩɟɪɟɥɿɤɭ ɦɨɠɧɚ ɜɢɛɿɪɤɨɜɨ ɜɩɪɨɜɚɞɠɭɜɚɬɢ 
ɜ ɿɫɧɭɸɱɿ ɫɤɥɚɞɫɶɤɿ ɤɨɦɩɥɟɤɫɢ, ɨɫɨɛɥɢɜɨ ɰɟ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɲɬɪɢɯɨɜɨɝɨ ɤɨɞɭɜɚɧɧɹ ɜɚɧɬɚɠɭ ɬɚ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ 
ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ ɧɚ ɫɤɥɚɞɿ. 
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indicators of the work of the career equipment wing to the deepening of mining operations 

 

Ʉɪɢɜɨɪɿɡɶɤɢɣ ɛɚɫɟɣɧ, ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɟ ɬɿɥɶɤɢ ɥɨɤɚɥɿɡɚɰɿєɸ ɪɿɞɤɿɫɧɢɯ ɩɨɤɥɚɞɿɜ 
ɡɚɥɿɡɧɨʀ ɪɭɞɢ, ɚ ɣ ɫɜɨєɪɿɞɧɨɸ ɛɭɞɨɜɨɸ ɬɚ ɨɫɨɛɥɢɜɢɦ ʀʀ ɡɚɥɹɝɚɧɧɹɦ. ɐɟ ɨɛɭɦɨɜɥɸє ɜɢɞɨɛɭɬɨɤ 
ɞɜɨɦɚ ɫɩɨɫɨɛɚɦɢ – ɜɿɞɤɪɢɬɢɦ ɬɚ ɩɿɞɡɟɦɧɢɦ. ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦ ɜɜɚɠɚєɬɶɫɹ ɫɚɦɟ ɜɿɞɤɪɢɬɢɣ 
ɫɩɨɫɿɛ ɜɢɞɨɛɭɬɤɭ, ɚɞɠɟ ɡɚɝɚɥɶɧɚ ɪɿɱɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɬɚɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɩɟɪɟɜɢɳɭє ɭ 
ɞɟɤɿɥɶɤɚ ɪɚɡɿɜ. 

ɍ Ʉɪɢɜɨɦɭ Ɋɨɡɿ ɜɢɞɨɛɭɬɨɤ ɡɚɥɿɡɧɨʀ ɪɭɞɢ ɜɿɞɤɪɢɬɢɦ ɫɩɨɫɨɛɨɦ ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ 7 ɤɚɪ’єɪɚɯ, 
ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɱɨɬɢɪɶɨɯ ɝɿɪɧɢɱɨɡɛɚɝɚɱɭɜɚɥɶɧɢɯ ɤɨɦɛɿɧɚɬɿɜ (ɉȺɌ «ɉȱȼɇȽɁɄ», ɉȺɌ 
«ɐȽɁɄ», ɉȺɌ «ɉȱȼȾȽɁɄ» ɬɚ ɉȺɌ «ȱɇȽɁɄ»). ɋɩɿɥɶɧɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɞɥɹ ɜɫɿɯ 
ɩɿɞɩɪɢєɦɫɬɜ є ɫɩɟɰɢɮɿɱɧɿɫɬɶ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɚ ɬɪɚɧɫɩɨɪɬɭɸɱɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ, ɚɞɠɟ ɫɟɪɟɞɧɿ ɝɥɢɛɢɧɢ ɩɟɪɟɜɚɠɧɨʀ ɛɿɥɶɲɨɫɬɿ ɤɚɪ’єɪɿɜ ɫɹɝɚɸɬɶ 400ɦ.  

Ɂɿ ɡɛɿɥɶɲɟɧɧɹɦ ɝɥɢɛɢɧɢ ɤɚɪ’єɪɭ ɜɟɥɢɤɨɝɨ ɡɧɚɱɟɧɧɹ ɜɿɞɿɝɪɚє ɩɿɞɬɪɢɦɚɧɧɹ ɡɚɞɚɧɢɯ ɬɟɦɩɿɜ 
ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ, ɚɥɟ ɩɨɞɚɥɶɲɟ ɡɚɝɥɢɛɥɟɧɧɹ ɭɫɤɥɚɞɧɸє ɰɟɣ ɩɪɨɰɟɫ, ɬɚɤ ɹɤ, ɪɨɛɨɱɢɣ ɩɪɨɫɬɿɪ, 
ɧɟɨɛɯɿɞɧɢɣ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɦɚɧɟɜɪɨɜɢɯ ɬɚ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ, ɡɦɟɧɲɭєɬɶɫɹ ɞɨ 
ɤɪɢɬɢɱɧɢɯ ɡɧɚɱɟɧɶ, ɩɚɪɚɥɟɥɶɧɨ ɡ ɰɢɦ ɡɛɿɥɶɲɭɸɬɶɫɹ ɩɨɡɞɨɜɠɧɿ ɭɯɢɥɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɪɚɫ ɬɚ 
ɜɿɞɫɬɚɧɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ. ȼɫɿ ɩɟɪɟɥɿɱɟɧɿ ɮɚɤɬɨɪɢ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ 
ɩɨɤɚɡɧɢɤɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɚɞɠɟ, ɡɪɨɫɬɚɸɬɶ ɜɢɬɪɚɬɢ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɶɧɨɝɨ; 
ɡɛɿɥɶɲɭɸɬɶɫɹ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɫɢɥɨɜɿ ɭɫɬɚɧɨɜɤɢ ɬɚ ɜɭɡɥɢ ɿ ɚɝɪɟɝɚɬɢ ɬɪɚɧɫɦɿɫɿʀ (ɞɥɹ ɤɚɪ’єɪɧɢɯ 
ɫɚɦɨɫɤɢɞɿɜ); ɱɟɪɟɡ ɩɿɞɜɢɳɟɧɿ ɬɚ ɤɪɭɬɿ ɭɯɢɥɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɪɚɫ ɱɚɫɬɿɲɚɸɬɶ ɜɢɩɚɞɤɢ ȾɌɉ ɿɡ 
ɭɱɚɫɬɸ ɝɚɛɚɪɢɬɧɨɝɨ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ. ȼɫɟ ɰɟ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɚɱɧɢɯ ɩɪɨɫɬɨʀɜ ɤɚɪ’єɪɧɨʀ 
ɬɟɯɧɿɤɢ ɭ ɌɈ ɬɚ Ɋ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɞɨ ɜɟɥɢɱɟɡɧɢɯ ɡɛɢɬɤɿɜ. 

Ɉɤɪɿɦ ɰɶɨɝɨ, ɡɛɿɥɶɲɟɧɧɹ ɨɛ’єɦɿɜ ɩɟɪɟɜɟɡɟɧɶ ɬɚ ɩɨɝɿɪɲɟɧɧɹ ɝɿɪɧɢɱɨɬɟɯɧɿɱɧɢɯ ɭɦɨɜ 
ɩɪɢɡɜɟɥɨ ɞɨ ɬɨɝɨ, ɳɨ ɩɚɪɚɥɟɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɟɤɿɥɶɤɨɯ ɜɢɞɿɜ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ є 
ɧɟɞɨɰɿɥɶɧɢɦ, ɚ ɬɨɦɭ ɮɚɤɬɨɪ ɡɚɝɥɢɛɥɟɧɧɹ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɤɪɢɬɟɪɿɣ 
ɧɟɨɛɯɿɞɧɨɫɬɿ ɩɟɪɟɯɨɞɭ ɞɨ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɫɩɨɫɨɛɭ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɝɿɪɧɢɱɨʀ ɦɚɫɢ ɡ 
ɜɡɚєɦɨɡɚɥɟɠɧɢɦɢ ɡɜ’ɹɡɤɚɦɢ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɫɩɨɫɨɛɭ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ 
ɝɿɪɧɢɱɨʀ ɦɚɫɢ ɤɨɠɟɧ ɿɡ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ ɟɤɫɩɥɭɚɬɭєɬɶɫɹ ɜ ɧɚɣɛɿɥɶɲ ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜɚɯ, ɡ 
ɦɟɬɨɸ ɦɚɤɫɢɦɚɥɶɧɨ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɤɥɚɞɟɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɜ ɪɭɯɨɦɢɣ ɫɤɥɚɞ. 

əɤɳɨ ɛɪɚɬɢ ɞɨ ɭɜɚɝɢ ɧɢɧɿɲɧɿ ɝɥɢɛɢɧɢ ɤɚɪ’єɪɿɜ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɪɟɝɿɨɧɭ, ɬɨ ɜɚɪɬɨ 
ɜɿɞɦɿɬɢɬɢ, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɪɨɛɨɬɢ ɜɟɞɭɬɶɫɹ ɹɤ ɭ ɜɟɪɯɧɿɯ, ɬɚɤ ɿ ɜ ɧɢɠɧɿɯ ɱɚɫɬɢɧɚɯ 
ɤɚɪ’єɪɿɜ. ȼ ɡɚɞɚɧɢɣ ɜɢɫɨɬɧɢɣ ɞɿɚɩɚɡɨɧ ɩɨɬɪɚɩɥɹє ɡɧɚɱɧɢɣ ɨɛɫɹɝ ɞɿɥɹɧɨɤ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɧɚɹɜɧɿɫɬɸ ɝɨɬɨɜɢɯ ɞɨ ɜɢɣɦɚɧɧɹ ɡɚɩɚɫɿɜ ɡɚɥɿɡɧɨʀ ɪɭɞɢ, ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɥɭɱɟɧɿ ɞɨ ɜɿɞɪɨɛɤɢ. 
ȼɪɚɯɨɜɭɸɱɢ ɰɟ, ɡ ɦɟɬɨɸ ɟɮɟɤɬɢɜɧɨɝɨ ɜɿɞɩɪɚɰɸɜɚɧɧɹ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɩɥɚɧɨɜɚɧɨʀ ɪɿɱɧɨʀ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɢɦ є ɩɪɨɜɟɞɟɧɧɹ ɭɦɨɜɧɨɝɨ ɡɨɧɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ. 
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Ɉɞɧɢɦ ɿɡ ɨɫɧɨɜɧɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɢɣ ɨɛɦɟɠɭє ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ є ɜɿɞɫɬɚɧɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɬɚ ɩɨɡɞɨɜɠɧɿ ɭɯɢɥɢ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɬɪɚɫ.  

Ɂɝɿɞɧɨ ɡ «ɇɨɪɦɚɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ», ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɿɡ ɤɨɥɿɫɧɨɸ 
ɮɨɪɦɭɥɨɸ 4ɯ2 ɜɟɥɢɱɢɧɚ ɧɚɣɛɿɥɶɲɨɝɨ ɩɨɡɞɨɜɠɧɶɨɝɨ ɭɯɢɥɭ ɤɚɪ’єɪɧɢɯ ɞɨɪɿɝ ɩɨɜɢɧɧɚ ɫɬɚɧɨɜɢɬɢ 
6–8% ɞɥɹ ɞɨɪɿɝ ɿɡ ɬɜɟɪɞɢɦ ɩɨɤɪɢɬɬɹɦ ɿ 5–6% - ɿɡ ґɪɭɧɬɨɜɢɦ ɩɨɤɪɢɬɬɹɦ. Ⱦɥɹ ɩɟɪɟɜɚɠɧɨʀ 
ɛɿɥɶɲɨɫɬɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɪɚɫ ɤɚɪ’єɪɿɜ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɪɟɝɿɨɧɭ ɡɧɚɱɟɧɧɹ ɩɨɡɞɨɜɠɧɿɯ ɭɯɢɥɿɜ 
ɫɹɝɚɸɬɶ ɝɪɚɧɢɱɧɢɯ ɩɨɡɧɚɱɨɤ, ɚ ɰɟ ɞɚє ɩɿɞɫɬɚɜɭ ɡ ɨɝɥɹɞɭ ɧɚ ɬɟ, ɳɨ ɨɫɧɨɜɧɭ ɱɚɫɬɢɧɭ ɫɚɦɨɫɤɢɞɢ 
ɪɭɯɚɸɬɶɫɹ ɿɡ ɧɨɦɿɧɚɥɶɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɜɿɞ ɜɢɛɨɸ ɞɨ ɩɟɪɟɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɩɭɧɤɬɭ, 
ɫɬɜɟɪɞɠɭɜɚɬɢ ɩɪɨ ɩɟɪɟɜɢɬɪɚɬɢ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɶɧɨɝɨ ɩɪɢ ɪɨɛɨɬɿ ɦɚɲɢɧ ɭ ɬɹɝɨɜɨɦɭ ɪɟɠɢɦɿ ɬɚ 
ɫɤɨɪɨɱɟɧɧɹ ɲɜɢɞɤɨɫɬɟɣ ɪɭɯɭ. 

Ɉɤɪɿɦ ɰɶɨɝɨ, ɜɚɪɬɨ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɫɶɨɝɨɞɧɿ ɬɟɦɩɢ ɜɢʀɦɤɢ ɪɨɡɤɪɢɜɭ ɡɚ ɲɜɢɞɤɿɫɬɸ 
ɩɨɫɬɭɩɚɸɬɶɫɹ ɜɢɞɨɛɭɬɤɭ ɡɚɥɿɡɧɢɯ ɪɭɞ, ɚ ɰɟ ɫɩɪɢɱɢɧɢɥɨ ɫɤɨɪɨɱɟɧɧɹ ɪɨɛɨɱɨɝɨ ɩɪɨɫɬɨɪɭ ɜɿɞ 
ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɞɨ ɦɿɧɿɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɢɯ. Ⱥ ɬɨɦɭ ɩɢɬɚɧɧɹ ɧɟɜɿɞɩɨɜɿɞɧɨɫɬɿ ɪɨɡɦɿɪɿɜ 
ɪɨɛɨɱɢɯ ɩɥɨɳɚɞɨɤ ɝɚɛɚɪɢɬɚɦ ɜɟɥɢɤɨɜɚɧɬɚɠɧɢɯ ɫɚɦɨɫɤɢɞɿɜ ɩɨɫɬɚє ɝɨɫɬɪɢɦ ɤɭɬɨɦ, ɿ 
ɨɛɭɦɨɜɥɸє ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɭ ɧɚ ɜɢɤɨɧɚɧɧɹ ɦɚɧɟɜɪɨɜɢɯ ɨɩɟɪɚɰɿɣ ɬɚ ɤɿɥɶɤɨɫɬɿ ɫɚɦɢɯ ɦɚɧɟɜɪɿɜ ɡ 
ɦɟɬɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɚɦɨɫɤɢɞɿɜ ɩɿɞ ɧɚɜɚɧɬɚɠɟɧɧɹ. Ɉɛɦɟɠɟɧɿɫɬɶ ɪɨɛɨɱɨɝɨ ɩɪɨɫɬɨɪɭ ɧɚ ɞɚɧɢɣ 
ɱɚɫ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɜɫɿɯ ɤɚɪ’єɪɿɜ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɪɟɝɿɨɧɭ. Ⱥɧɚɥɿɡ ɤɚɪ’єɪɧɨɝɨ ɩɨɥɹ Ƚɥɟєɜɚɬɫɶɤɨɝɨ 
ɪɨɞɨɜɢɳɚ ɞɚɜ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ ɪɨɡɩɨɞɿɥ ɪɨɛɨɱɢɯ ɩɥɨɳɚɞɨɤ ɩɨ ɲɢɪɢɧɿ (ɪɢɫ. 1).  

 

 
Ɋɢɫ. 1. Ɋɨɡɩɨɞɿɥ ɪɨɛɨɱɢɯ ɩɥɨɳɚɞɨɤ Ƚɥɟєɜɚɬɫɶɤɨɝɨ ɪɨɞɨɜɢɳɚ ɩɨ ɲɢɪɢɧɿ 

 

Ɂ ɩɪɟɞɫɬɚɜɥɟɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɦɨɠɧɚ ɛɚɱɢɬɢ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɪɨɛɨɱɢɯ ɩɥɨɳɚɞɨɤ (58,4%) 
ɦɚɸɬɶ ɲɢɪɢɧɭ ɜɿɞ 25 ɞɨ 35 ɦ, ɚ ɰɟ ɧɚɛɚɝɚɬɨ ɦɟɧɲɟ ɜɿɞ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɞɥɹ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɜɢɛɨɸ (ɪɢɫ. 2). ɋɟɪɟɞɧɹ ɡɨɧɚ ɤɚɪ’єɪɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɟɤɫɤɚɜɚɬɨɪɧɢɦɢ ɜɢɛɨɹɦɢ ɿɡ ɩɥɨɳɚɞɤɚɦɢ 
ɲɢɪɢɧɨɸ 30 ɦ ( ɧɚ ɝɥɢɛɢɧɿ ɜɿɞ 225 ɞɨ 312 ɦ), ɚ ɧɢɠɧɹ - ɲɢɪɢɧɨɸ 24 ɦ (ɧɚ ɝɥɢɛɢɧɿ ɜɿɞ 312 ɞɨ 
382 ɦ) [1].  
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Ɋɢɫ. 2. ɉɨɪɿɜɧɹɧɧɹ ɮɚɤɬɢɱɧɨʀ ɲɢɪɢɧɢ ɪɨɛɨɱɢɯ ɩɥɨɳɚɞɨɤ ɿɡ ɧɨɪɦɚɬɢɜɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 

 

Ȼɟɡɡɚɩɟɪɟɱɧɨ, ɳɨ ɡɦɿɧɚ ɝɿɪɧɢɱɨɬɟɯɧɿɱɧɢɯ ɭɦɨɜ ɡɚɥɿɡɨɪɭɞɧɢɯ ɤɚɪ’єɪɿɜ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ 
ɪɟɝɿɨɧɭ ɩɨɝɿɪɲɭє ɹɤ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ, ɬɚɤ ɿ ɩɚɥɢɜɧɨ-ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ ɤɚɪ’єɪɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ. Ɍɨɦɭ ɞɨ ɜɟɥɢɤɨɜɚɧɬɚɠɧɢɯ ɤɚɪ’єɪɧɢɯ ɫɚɦɨɫɤɢɞɿɜ ɜɢɫɭɜɚɸɬɶ ɛɿɥɶɲ ɜɢɫɨɤɿ ɜɢɦɨɝɢ 
ɜ ɨɛɥɚɫɬɿ ɬɹɝɨɜɨ – ɲɜɢɞɤɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ, ɧɚɝɪɿɜɭ 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɩɚɥɢɜɧɨʀ ɟɤɨɧɨɦɿɱɧɨɫɬɿ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɝɨɫɬɪɨ ɩɨɫɬɚє 
ɩɢɬɚɧɧɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨɝɨ ɩɪɢɜɨɞɭ, ɹɤɢɣ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɿ 
ɜɢɡɧɚɱɚє ɬɹɝɨɜɨ – ɲɜɢɞɤɿɫɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɫɚɦɨɫɤɢɞɚ ɬɚ ɜɩɥɢɜɚє ɧɚ ɩɚɥɢɜɧɨ – ɟɤɨɧɨɦɿɱɧɿ 
ɩɨɤɚɡɧɢɤɢ ɰɢɯ ɦɚɲɢɧ.  

ɇɚɩɪɹɦɤɚɦɢ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ є ɪɨɡɪɨɛɤɚ ɤɨɦɩɥɟɤɫɧɨʀ ɦɟɬɨɞɢɤɢ ɜɢɛɨɪɭ 
ɪɚɰɿɨɧɚɥɶɧɨʀ ɤɨɦɩɥɟɤɬɚɰɿʀ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨɝɨ ɩɪɢɜɨɞɭ. ɇɚ ɨɫɧɨɜɿ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ 
ɦɿɠ ɡɦɿɧɨɸ ɝɿɪɧɢɱɨɬɟɯɧɿɱɧɢɯ ɭɦɨɜ ɬɚ ɜɩɥɢɜɭ ʀɯ ɧɚ ɩɨɤɚɡɧɢɤɢ ɪɨɛɨɬɢ ɜɭɡɥɿɜ ɿ ɚɝɪɟɝɚɬɿɜ 
ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨɝɨ ɩɪɢɜɨɞɭ, ɜ ɦɚɣɛɭɬɧɶɨɦɭ, ɭ ɩɨɤɭɩɰɿɜ ɤɚɪ’єɪɧɨʀ ɬɟɯɧɿɤɢ ɜɢɧɢɤɚє 
ɦɨɠɥɢɜɿɫɬɶ ɫɚɦɨɫɬɿɣɧɨ ɤɨɦɩɨɧɭɜɚɬɢ ɬɹɝɨɜɢɣ ɟɥɟɤɬɪɨɩɪɢɜɿɞ ɿɡ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɜɚɪɿɚɧɬɿɜ 
ɡɚɜɨɞɨɦ – ɜɢɪɨɛɧɢɤɨɦ, ɡ ɦɟɬɨɸ ɟɤɫɩɥɭɚɬɚɰɿʀ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɜ ɧɨɪɦɚɥɶɧɨ – ɞɨɩɭɫɬɢɦɢɯ 
ɪɟɠɢɦɚɯ ɬɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɤɥɚɞɟɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɭ ɤɚɪ’єɪɧɭ ɬɟɯɧɿɤɭ. 

 
1. ȼɟɫɧɿɧ, Ⱥ.ȼ. ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɡɚɥɿɡɨɪɭɞɧɨɝɨ ɿ ɜɭɝɿɥɶɧɨɝɨ ɩɢɥɭ ɭ ɤɨɧɬɟɤɫɬɿ ʀɯ ɜɩɥɢɜɭ ɧɚ ɧɚɪɨɛɿɬɨɤ 
ɤɨɦɩɨɧɟɧɬɿɜ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨʀ ɬɪɚɧɫɦɿɫɿʀ ɤɚɪ’єɪɧɢɯ ɫɚɦɨɫɤɢɞɿɜ / Ⱥ. ȼ. ȼɟɫɧɿɧ, ȼ. Ɉ. ɋɿɫɬɭɤ, Ⱥ. Ɉ. 
Ȼɨɝɚɱɟɜɫɶɤɢɣ // ȼɿɫɧɢɤ Ʉɪɢɜɨɪɿɡɶɤɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. - Ʉɪɢɜɢɣ Ɋɿɝ: Ʉɇɍ, 2014. – ȼɢɩ. 38. – 

ɋ. 112–119. 

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

korysni-kopalyny-kryvorizhzhia.html 

3. Ƚɟɨɥɨɝɨ – ɦɿɧɟɪɚɥɨɝɿɱɧɢɣ ɜɿɫɧɢɤ №1 – 2, 2000, ɫɬɪ. 121 – 123. 

4. ɋɦɢɪɧɨɜ ȼ.ɉ., Ʌɟɥɶ ɘ.ɂ. Ɍɟɨɪɢɹ ɤɚɪɶɟɪɧɨɝɨ ɛɨɥɶɲɟɝɪɭɡɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. – ȿɤɚɬɟɪɢɧɛɭɪɝ.: 
ɍɪɈ ɊȺɇ. 2002. – 355 ɫ. 
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ȺɇȺɅȱɁ ɌȺ ȾɈɋɅȱȾɀȿɇɇə ɉɊɈɐȿɋɍ ɉȿɊȿɊɈȻɄɂ ȺȼɌɈɆɈȻȱɅɖɇɂɏ 
ɄȺɌȺɅȱɁȺɌɈɊȱȼ 

 
ANALYSIS AND INVESTIGATION OF THE PROCESS OF REPAIR OF 

AUTOMOTIVE CATALYSTS 
 

ȱɝɧɚɬɸɤ Ɋɨɦɚɧ, Ɋɢɠɢɣ Ɉɥɟɤɫɚɧɞɪ, ɉɚɯɚɪɟɧɤɨ ȼɨɥɨɞɢɦɢɪ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

ɋɬɪɿɦɤɟ ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɩɪɢɡɜɟɥɨ ɞɨ ɡɧɚɱɧɢɯ ɡɚɝɪɨɦɚɞɠɟɧɶ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɪɨɞɭɤɬɚɦɢ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. ȼɪɚɯɨɜɭɸɱɢ ɡɪɨɫɬɚɸɱɢɣ ɩɨɩɢɬ ɧɚ 
ɟɥɟɤɬɪɨɚɜɬɨɦɨɛɿɥɿ, ɬɚɤɢɣ ɪɿɞɤɿɫɧɨɡɟɦɟɥɶɧɢɣ ɦɟɬɚɥ ɹɤ ɥɚɧɬɚɧ, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɹɤɨɫɬɿ 
ɿɧɬɟɪɦɟɬɚɥɿɞɭ ɭ ɧɿɤɟɥɶ-ɦɟɬɚɥ-ɝɿɞɪɢɞɧɢɯ ɛɚɬɚɪɟɹɯ, ɹɤɿ є ɨɫɧɨɜɧɢɦɢ ɭ ɟɥɟɤɬɪɨɦɨɛɿɥɹɯ [1]. 
Ʌɚɧɬɚɧ-ɧɿɤɟɥɶ-ɝɿɞɪɢɞɧɿ ɛɚɬɚɪɟʀ ɡɚɦɿɧɢɥɢ Ni-Cd ɛɚɬɚɪɟʀ ɤɨɦɩ’ɸɬɟɪɿɜ ɬɚ ɫɜɢɧɰɟɜɨ-ɤɢɫɥɨɬɧɿ 
ɛɚɬɚɪɟʀ ɚɜɬɨɦɨɛɿɥɿɜ. ɐɿ ɛɚɬɚɪɟʀ ɦɚɸɬɶ ɤɪɚɳɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɪɹɞɠɚɧɧɹ ɬɚ ɫɬɜɨɪɸɸɬɶ ɦɟɧɲɟ 
ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɨɛɥɟɦ. ɐɟ ɥɢɲɟ ɨɞɢɧ ɿɡ ɞɟɤɿɥɶɤɨɯ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɞɤɿɫɧɢɯ 
ɡɟɦɟɥɶɧɢɯ ɦɟɬɚɥɿɜ ɭ ɫɶɨɝɨɞɧɿɲɧɶɨɦɭ ɫɜɿɬɿ. ɐɟɪɿɣ, ɨɞɢɧ ɿɡ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɯ ɬɚ ɞɟɲɟɜɢɯ 
ɪɿɞɤɿɫɧɢɯ ɡɟɦɟɥɶɧɢɯ ɦɟɬɚɥɿɜ, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ ɹɤɨɫɬɿ ɚɝɟɧɬɭ ɞɥɹ ɩɨɥɿɪɭɜɚɧɧɹ ɫɤɥɚ ɬɚ ɹɤ 
ɤɚɬɚɥɿɬɢɱɧɢɣ ɤɨɧɜɟɪɬɨɪ ɞɥɹ ɨɱɢɳɟɧɧɹ ɩɨɜɿɬɪɹ ɭ ɫɭɱɚɫɧɢɯ ɚɜɬɨɦɨɛɿɥɹɯ (ɪɢɫ.1). 

 

Ɋɢɫ.1. Ʉɚɬɚɥɿɱɧɢɣ ɤɨɧɜɟɪɬɟɪ 

 

ɐɟɪɿɣ є ɨɞɧɢɦ ɿɡ ɜɚɠɥɢɜɢɯ ɪɿɞɤɢɫɧɢɯ ɡɟɦɟɥɶɧɢɯ ɦɟɬɚɥɿɜ ɬɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɨɫɧɨɜɧɨɦɭ ɜ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɤɚɬɚɥɿɬɢɱɧɢɯ ɤɨɧɜɟɪɬɨɪɚɯ. Ɉɤɫɢɞ ɚɥɸɦɿɧɿɸ Al2O3, ɧɚɣɱɚɫɬɿɲɟ 
ɜɢɛɢɪɚєɬɶɫɹ ɭ ɹɤɨɫɬɿ ɨɫɧɨɜɢ ɞɥɹ ɰɢɯ ɤɨɧɜɟɪɬɨɪɿɜ, ɡɚɜɞɹɤɢ ɜɟɥɢɤɿɣ ɩɥɨɳɿ ɩɨɜɟɪɯɧɿ ɬɚ ɞɨɛɪɿɣ 
ɬɟɪɦɚɥɶɧɿɣ ɫɬɚɛɿɥɶɧɨɫɬɿ [2].  

ɇɚɦɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫ ɩɨɜɬɨɪɧɨʀ ɩɟɪɟɪɨɛɤɢ CeAlO3 ɞɨ CeO2, ɳɨ ɞɚє ɦɨɠɥɢɜɿɬɶ ɡɧɨɜɭ 
ɡɚɫɬɨɫɭɜɚɬɢ ɰɟɣ ɟɥɟɦɟɧɬ ɭ ɜɢɪɨɛɧɢɰɬɜɿ. Ⱦɥɹ ɫɢɫɬɟɦɢ Ce-Al-H2O ɛɭɥɨ ɫɬɜɨɪɟɧɨ Eh-pH 
ɞɿɚɝɪɚɦɢ (Al-H2O, Ce-H2O, Ce-Al-H2O). Ɍɚɤɨɠ ɛɭɥɨ ɜɢɡɧɚɱɟɧɨ ɭɫɿ ɦɨɠɥɢɜɿ ɜɚɪɿɚɧɬɢ ɪɟɚɤɰɿɣ, 
ɳɨ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɫɬɨɫɨɜɚɧɿ ɞɨ ɩɪɨɰɟɫɭ ɩɨɜɬɨɪɧɨʀ ɩɟɪɟɪɨɛɤɢ ɰɶɨɝɨ ɟɥɟɦɟɧɬɭ ɿɡ ɡɚɡɧɚɱɟɧɧɹɦ 
ɬɢɩɭ ɤɨɠɧɨʀ ɪɟɚɤɰɿʀ. Ʉɿɧɰɟɜɢɦ ɩɪɨɞɭɤɬɨɦ, ɹɤɢɣ ɦɢ ɯɨɬɿɥɢ ɨɬɪɢɦɚɬɢ ɿɡ ɫɢɪɨɜɢɧɢ, ɳɨ 
ɩɿɞɞɚɜɚɥɚɫɶ ɩɨɜɬɨɪɧɿɣ ɩɟɪɟɪɨɛɰɿ  (CeAlO3), ɛɭɜ CeO2. ɐɟɣ ɨɤɫɢɞ ɦɨɠɥɢɜɨ ɨɬɪɢɦɚɬɢ ɭ ɞɜɚ 
ɲɥɹɯɢ. ɉɟɪɲɢɣ ɲɥɹɯ ɩɟɪɟɞɛɚɱɚє ɩɪɨɰɟɫ ɪɨɡɱɢɧɟɧɧɹ, ɳɨ ɡɦɿɧɸє  CeAlO3 ɞɨ CeO2. Ⱦɪɭɝɢɣ 
ɲɥɹɯ ɪɨɡɝɥɹɞɚє ɩɪɨɰɟɫ ɪɨɡɱɢɧɟɧɧɹ, ɳɨ ɡɦɿɧɸє CeAlO3 ɞɨ Ce3+ ɿɡ ɩɨɞɚɥɶɲɢɦ ɨɫɚɞɠɟɧɧɹɦ, 
ɡɦɿɧɸɸɱɢ Ce3+ ɞɨ CeO2 [3]. 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 

 

143 

 

Ɋɢɫ.2. Eh-pH ɞɿɚɪɚɦɚ ɞɥɹ ɫɢɫɬɟɦɢ Al-H2O  

 

 

 

Ɋɢɫ.3. Eh-pH ɞɿɚɝɪɚɦɚ ɞɥɹ ɫɢɫɬɟɦɢ Ce-H2O 
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Ɋɢɫ.4. Eh-pH ɞɿɚɝɪɚɦɚ ɞɥɹ ɫɢɫɬɟɦɢ Ce-Al-H2O  

Ɍɚɛɥɢɰɹ 1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɢ Ce-Al-H2O 

ɇɚɡɜɚ ɒɥɹɯ ɏɿɦɿɱɧɚ ɪɟɚɤɰɿɹ Ɍɢɩ ɪɟɚɤɰɿʀ 
T1 CeAlO3 to CeO2 CeAlO3+3H2O=CeO2+Al(OH)4

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

 

Ɍɚɛɥɢɰɹ 2 

ȼɢɪɨɛɧɢɰɬɜɨ, ɫɩɨɠɢɜɚɧɧɹ ɬɚ ɟɤɨɧɨɦɿɱɧɢɣ ɚɧɚɥɿɡ ɩɪɨɰɟɫɭ ɩɟɪɟɪɨɛɤɢ 
ɉɨɤɚɡɧɢɤɢ CeAlO3 + 3H2O = CeO2 + Al(OH)4(-a) + 2H+ + e- 

Ɇɨɥ.ɤɨɟɮ. 
(ɤɿɥɨɦɨɥɶ) 1   3   1   1   2   - 
Ɇɨɥ. ɦɚɫɚ 
(ɤɝ/ɤɿɥɨɦɨɥɶ) 215.1  18  172.12  94.98  2.02  - 
Ɇɚɫɚ (ɤɝ) 215.1  54  172.12  94.982  4.032  - 

ȼɚɪɬɿɫɬɶ ($/ɤɝ) 0  
$3.95 ɡɚ 

37,850 ɥɿɬɪɿɜ 
[8] 

$9.60 ɡɚ ɤɿɥɨɝɪɚɦ 
[9] 

 
-  -  - 

  ȼȺɌɊȱɋɌЬ   ɉɊɂȻɍɌɈɄ 
Ɂɚɝɚɥɶɧɚ ɜɚɪɬɿɫɬɶ 

($)  -    
 $ 0.01  

  
 $ 1,652.35  

  -   -   - 

ɑɢɫɬɢɣ ɩɪɢɛɭɬɨɤ  $1,652.35                      

 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɟɤɨɧɨɦɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɫɬɜɨɪɟɧɢɯ ɞɿɚɝɪɚɦ, ɞɚɧɢɣ ɩɪɨɰɟɫ є ɟɤɨɧɨɦɿɱɧɨ 
ɜɢɝɿɞɧɢɦ. ɐɟɣ ɩɪɨɰɟɫ ɦɚє ɱɢɫɬɢɣ ɩɪɢɛɭɬɨɤ $1,652.35. ȱɧɲɨɸ ɩɟɪɟɜɚɝɨɸ ɩɪɨɰɟɫɭ є ɣɨɝɨ 
ɩɪɨɫɬɨɬɚ ɬɚ ɦɟɥɚ ɤɿɥɶɤɿɫɬɶ ɨɩɟɪɚɰɿɣ, ɬɨɦɭ, ɜɪɚɯɨɜɭɸɱɢ ɰɿ ɩɟɪɟɜɚɝɢ, ɞɚɧɢɣ ɩɪɨɰɟɫ є ɧɚɣɤɪɚɳɢɦ  
ɞɥɹ ɩɨɜɬɨɪɧɨʀ ɩɟɪɟɪɨɛɤɢ 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. ɋ.Ɋ. Ȼɨɛɥɹɯ, Ɋ.Ɇ. ȱɝɧɚɬɸɤ Ɉɬɪɢɦɚɧɧɹ ɪɿɞɤɿɫɧɢɯ ɡɟɦɟɥɶɧɢɯ ɦɟɬɚɥɿɜ ɿɡ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ / ɇɚɭɤɨɜɢɣ 
ɜɿɫɧɢɤ ɇȽɍ, 2012, № 1. C 68-76 
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ȾȱȺȽɇɈɋɌɂɄȺ ɉȺɊȺɆȿɌɊȱȼ ɉȺɅɂȼɇɈȽɈ ɇȺɋɈɋȺ ɇȺ ȺȼɌɈɆɈȻȱɅȱ 
DIAGNOSTICS OF PARAMETERS OF THE FUEL PUMP ON THE CAR  

 
Ʉɢɳɭɧ ȼɨɥɨɞɢɦɢɪ, ɋɟɥɟɝɟɣɧɚ Ⱦɦɢɬɪɨ 

 
Ʌɭɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɜɭɥ. Ʌɶɜɿɜɫɶɤɚ, 75, ɦ. Ʌɭɰɶɤ, 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.  

 
ɉɚɥɢɜɧɢɣ ɧɚɫɨɫ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ (ɉɇȼɌ) є ɨɞɧɢɦ ɡ ɨɫɧɨɜɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣɧɢɯ ɟɥɟɦɟɧɬɿɜ 

ɫɢɫɬɟɦɢ ɜɩɨɪɫɤɭɜɚɧɧɹ ɞɜɢɝɭɧɚ. ɇɚɫɨɫ ɜɢɤɨɧɭє, ɹɤ ɩɪɚɜɢɥɨ, ɞɜɿ ɨɫɧɨɜɧɿ ɮɭɧɤɰɿʀ: ɧɚɝɧɿɬɚɧɧɹ ɩɿɞ 
ɬɢɫɤɨɦ ɩɟɜɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɚɥɢɜɚ ɬɚ ɪɟɝɭɥɸɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨɝɨ ɦɨɦɟɧɬɭ ɩɨɱɚɬɤɭ ɜɩɨɪɫɤɭɜɚɧɧɹ. 
Ɉɛ’єɦɢ ɝɨɪɸɱɨʀ ɫɭɦɿɲɿ, ɳɨ ɧɚɩɪɚɜɥɹєɬɶɫɹ ɭ ɰɢɥɿɧɞɪɢ, ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɧɚɜɚɧɬɚɠɟɧɧɸ ɧɚ 
ɞɜɢɝɭɧ, ɬɨɦɭ ɜɿɞ ɬɨɱɧɨɫɬɿ ɩɨɪɰɿɣ ɿ ɛɟɡɩɟɪɟɛɿɣɧɨɫɬɿ ɪɨɛɨɬɢ ɧɚɫɨɫɚ ɡɚɥɟɠɢɬɶ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɪɨɛɨɬɢ ɚɜɬɨɦɨɛɿɥɹ ɡɚɝɚɥɨɦ. 

ɋɢɫɬɟɦɚ Common Rail ɜɿɞɪɿɡɧɹєɬɶɫɹ ɬɢɦ, ɳɨ ɭ ɧɿɣ ɉɇȼɌ ɩɨɡɛɚɜɥɟɧɢɣ ɪɨɡɩɨɞɿɥɶɧɢɯ 
ɮɭɧɤɰɿɣ ɿ ɧɟɨɛɯɿɞɧɢɣ ɥɢɲɟ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɪɟɡɟɪɜɭ ɩɚɥɢɜɚ ɬɚ ɲɜɢɞɤɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɬɢɫɤɭ ɜ 
ɩɚɥɢɜɧɨɦɭ ɚɤɭɦɭɥɹɬɨɪɿ. Ɂ ɩɨɹɜɨɸ ɚɤɭɦɭɥɹɬɨɪɧɢɯ ɫɢɫɬɟɦ ɜɩɨɪɫɤɭɜɚɧɧɹ ɮɭɧɤɰɿɹ ɪɟɝɭɥɸɜɚɧɧɹ 
ɦɨɦɟɧɬɭ ɩɨɞɚɱɿ ɩɚɥɶɧɨɝɨ ɛɭɥɚ ɩɨɤɥɚɞɟɧɚ ɧɚ, ɤɟɪɨɜɚɧɿ ɟɥɟɤɬɪɨɧɿɤɨɸ, ɮɨɪɫɭɧɤɢ. 

ɑɟɪɟɡ ɫɤɥɚɞɧɭ ɤɨɧɫɬɪɭɤɰɿɸ ɩɚɥɢɜɧɨɝɨ ɧɚɫɨɫɚ, ɜɿɧ ɩɨɬɪɟɛɭє ɩɿɞɜɢɳɟɧɨʀ ɭɜɚɝɢ ɿ 
ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɡ ɛɨɤɭ ɜɥɚɫɧɢɤɚ ɚɜɬɨɦɨɛɿɥɹ. ɓɨɛ ɡɪɨɡɭɦɿɬɢ ɬɨɣ ɮɚɤɬ, ɳɨ ɉɇȼɌ ɩɪɚɰɸє ɭ 
ɧɟɲɬɚɬɧɨɦɭ ɪɟɠɢɦɿ, ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɱɟɤɚɬɢ ɣɨɝɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ. Ɉɡɧɚɤɚɦɢ ɩɪɨɛɥɟɦ ɡ ɧɚɫɨɫɨɦ ɿ 
ɡ ɩɚɥɢɜɧɨɸ ɫɢɫɬɟɦɨɸ ɡɚɝɚɥɨɦ є:  
– ɩɿɞɜɢɳɟɧɚ ɜɢɬɪɚɬɚ ɩɚɥɶɧɨɝɨ; 
– ɧɟɫɬɚɛɿɥɶɧɚ ɪɨɛɨɬɚ ɞɜɢɝɭɧɚ ɧɚ ɦɚɥɢɯ ɨɛɟɪɬɚɯ; 
– ɬɪɭɞɧɨɳɿ ɿɡ ɡɚɩɭɫɤɨɦ ɞɜɢɝɭɧɚ; 
– ɩɟɪɟɝɪɿɜ ɞɜɢɝɭɧɚ; 
– ɩɨɹɜɚ ɫɬɨɪɨɧɧɿɯ ɲɭɦɿɜ ɭ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɞɜɢɝɭɧɚ; 
– ɡɧɢɠɟɧɧɹ ɬɢɫɤɭ ɭ ɫɢɫɬɟɦɿ ɩɨɞɚɱɿ ɩɚɥɶɧɨɝɨ; 
– ɧɟɪɿɜɧɨɦɿɪɧɚ ɪɨɛɨɬɚ ɞɜɢɝɭɧɚ; 
–  ɭɬɜɨɪɟɧɧɹɦ ɧɚɝɚɪɭ ɭ ɰɢɥɿɧɞɪɚɯ; 
– ɩɿɞɬɿɤɚɧɧɹ ɩɚɥɶɧɨɝɨ; 
– ɩɿɞɜɢɳɟɧɢɣ ɲɭɦ ɪɨɛɨɬɢ ɞɜɢɝɭɧɚ; 
– ɩɚɞɿɧɧɹ ɩɨɬɭɠɧɨɫɬɿ ɞɜɢɝɭɧɚ; 
– ɩɿɞɜɢɳɟɧɚ ɞɢɦɧɿɫɬɶ ɜɢɯɥɨɩɭ ɬɚ ɿɧɲɿ [1]. 

Ɉɫɤɿɥɶɤɢ ɉɇȼɌ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɛɟɡɥɿɱ ɟɥɟɦɟɧɬɿɜ, ɬɨɱɧɨ ɜɢɡɧɚɱɢɬɢ ɧɟɫɩɪɚɜɧɢɣ ɜɭɡɨɥ 
ɞɨɡɜɨɥɹє ɥɢɲɟ ɤɨɦɩ’ɸɬɟɪɧɚ ɞɿɚɝɧɨɫɬɢɤɚ. ɍ ɫɭɱɚɫɧɢɯ ɚɜɬɨɦɨɛɿɥɹɯ ɜɫɿ ɩɨɪɭɲɟɧɧɹ ɭ ɪɨɛɨɬɿ 
ɜɢɜɨɞɹɬɶɫɹ ɧɚ ɛɨɪɬɨɜɢɣ ɤɨɦɩ’ɸɬɟɪ. Ɉɞɧɚɤ, ɭ ɫɬɚɪɢɯ ɚɜɬɨɦɨɛɿɥɹɯ ɤɨɦɩ’ɸɬɟɪɚ ɧɟ ɛɭɥɨ, ɬɨɦɭ 
ɧɚɹɜɧɿɫɬɶ ɩɪɨɛɥɟɦɢ ɜɢɡɧɚɱɚɥɚɫɹ ɡɚ, ɜɢɳɟ ɧɚɜɟɞɟɧɢɦɢ, ɨɡɧɚɤɚɦɢ. 

ɉɟɪɟɪɚɯɨɜɚɧɿ ɧɟɫɩɪɚɜɧɨɫɬɿ, ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɪɟɦɨɧɬɭ, ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɩɨɥɨɦɤɨɸ 
ɫɭɩɭɬɧɿɯ ɦɟɯɚɧɿɡɦɿɜ ɿ ɦɨɠɭɬɶ ɜɢɤɥɢɤɚɬɢ, ɹɤ ɡɧɚɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 
ɉɇȼɌ, ɬɚɤ ɿ ɣɨɝɨ ɩɨɜɧɭ ɜɿɞɦɨɜɭ. ɉɪɢɱɨɦɭ, ɜɿɞɧɨɜɥɟɧɧɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɹɤɨɫɬɟɣ ɦɨɠɟ ɛɭɬɢ 
ɞɨɫɢɬɶ ɜɢɬɪɚɬɧɢɦ ɿ, ɧɟ ɜɢɤɥɸɱɟɧɨ, ɩɨɬɪɟɛɭɜɚɬɢɦɟ ɩɨɜɧɨʀ ɡɚɦɿɧɢ ɧɚɫɨɫɚ. ɇɚɬɨɦɿɫɬɶ, ɫɜɨєɱɚɫɧɟ 
ɜɢɤɨɧɚɧɧɹ ɞɿɚɝɧɨɫɬɢɤɢ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɜɿɞɪɟɦɨɧɬɭɜɚɬɢ ɉɇȼɌ ɳɟ ɞɨ ɩɨɱɚɬɤɭ ɜɬɪɚɬɢ ɣɨɝɨ 
ɪɨɛɨɬɨɡɞɚɬɧɨɫɬɿ. 
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ɍ ɜɢɩɚɞɤɭ ɩɨɹɜɢ ɩɨɪɭɲɟɧɶ ɭ ɪɨɛɨɬɿ ɞɜɢɝɭɧɚ ɩɨɬɪɿɛɧɨ ɡɜɟɪɧɭɬɢɫɹ ɜ ɚɜɬɨɫɟɪɜɿɫ ɞɟ, ɡ  
ɦɟɬɨɸ ɛɿɥɶɲ ɞɨɤɥɚɞɧɨɝɨ ɜɢɹɜɥɟɧɧɹ ɧɟɫɩɪɚɜɧɨɝɨ ɜɭɡɥɚ, ɫɥɿɞ ɩɪɨɜɟɫɬɢ ɤɨɦɩ’ɸɬɟɪɧɭ 
ɞɿɚɝɧɨɫɬɢɤɭ, ɚ ɬɚɤɨɠ ɡɚɦɿɪɢ ɬɢɫɤɭ, ɹɤɢɣ ɫɬɜɨɪɸєɬɶɫɹ ɧɚɫɨɫɨɦ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɚɜɬɨɦɨɛɿɥɶ Mercedes Benz E320 cdi ɡ 
ɞɢɡɟɥɶɧɢɦ ɞɜɢɝɭɧɨɦ ɈɆ 613.961 ɨɛɥɚɞɧɚɧɢɣ ɫɢɫɬɟɦɨɸ Common Rail ɮɿɪɦɢ BOSCH ɿɡ 
ɧɚɫɨɫɨɦ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ ɋɊ1. ȿɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɜɫɹ ɧɚ ɋɌɈ «Ⱦɢɡɟɥɶ-ɋɟɪɜɿɫ» ɭ                 ɦ. 
ȼɨɥɨɞɢɦɢɪ-ȼɨɥɢɧɫɶɤɨɦɭ.  

Ⱥɜɬɨɦɨɛɿɥɶ ɛɭɜ ɞɨɫɬɚɜɥɟɧɢɣ ɧɚ ɫɬɚɧɰɿɸ ɬɟɯɧɿɱɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɡ ɬɚɤɢɦɢ 
ɧɟɫɩɪɚɜɧɨɫɬɹɦɢ: 

– ɩɿɞɬɿɤɚɧɧɹ ɩɚɥɶɧɨɝɨ ɡ ɤɨɪɩɭɫɭ ɉɇȼɌ ɧɚ ɩɪɢɜɨɞɧɢɣ ɩɚɫ ɞɨɩɨɦɿɠɧɢɯ ɚɝɪɟɝɚɬɿɜ; 
– ɫɭɬɬєɜɚ ɜɬɪɚɬɚ ɞɢɧɚɦɿɤɢ ɿ ɡɭɩɢɧɤɚ ɞɜɢɝɭɧɚ ɭ ɪɟɠɢɦɿ ɪɨɡɝɨɧɭ ɧɚ 4-ɣ ɬɚ 5-ɣ ɩɟɪɟɞɚɱɚɯ, 

ɹɤɚ ɫɭɩɪɨɜɨɞɠɭɜɚɥɚɫɹ ɜɤɥɸɱɟɧɧɹɦ ɩɿɤɬɨɝɪɚɦɢ «Check Engine». 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɩɟɪɜɢɧɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɞɨ ɞɿɚɝɧɨɫɬɢɱɧɨɝɨ ɪɨɡ’єɦɭ ɚɜɬɨɦɨɛɿɥɹ          (ɞɢɜ. 

ɪɢɫ. 1, ɚ) ɩɪɢєɞɧɭɜɚɜɫɹ ɦɭɥɶɬɢɦɚɪɨɱɧɢɣ ɫɤɚɧɟɪ KTC 520 ɮɿɪɦɢ BOSCH (ɞɢɜ. ɪɢɫ. 1, ɛ). 
 

 

             
                              
                                             ɚ)                                                                          ɛ) 

 

Ɋɢɫ. 1. Ⱦɿɚɝɧɨɫɬɢɱɧɢɣ ɪɨɡ’єɦ ɚɜɬɨɦɨɛɿɥɹ (ɚ)  ɬɚ ɦɭɥɶɬɢɦɚɪɨɱɧɢɣ  
ɞɿɚɝɧɨɫɬɢɱɧɢɣ ɫɤɚɧɟɪ KTC 520 ɮɿɪɦɢ BOSCH (ɛ) 

 
ɉɪɢ ɩɟɪɟɜɿɪɰɿ ɩɚɦ’ɹɬɿ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɛɥɨɤɭ ɤɟɪɭɜɚɧɧɹ ɞɜɢɝɭɧɚ ɛɭɜ ɡɚɮɿɤɫɨɜɚɧɢɣ 

ɚɤɬɢɜɧɢɣ ɤɨɞ ɩɨɦɢɥɤɢ Ɋ1187 – «ɬɢɫɤ ɩɚɥɢɜɚ ɜ ɟɧɟɪɝɨɚɤɭɦɭɥɹɬɨɪɿ, ɜɿɞɯɢɥɟɧɧɹ ɪɟɝɭɥɸɜɚɧɧɹ». 
ɇɚɹɜɧɿɫɬɶ ɞɚɧɨɝɨ ɤɨɞɭ, ɚ ɬɚɤɨɠ ɫɤɚɪɝɢ ɜɥɚɫɧɢɤɚ ɥɟɝɤɨɜɢɤɚ ɧɚ ɚɜɚɪɿɣɧɭ ɡɭɩɢɧɤɭ ɞɜɢɝɭɧɚ ɩɪɢ 
ɿɧɬɟɧɫɢɜɧɨɦɭ ɪɨɡɝɨɧɿ, ɫɜɿɞɱɢɥɢ ɩɪɨ ɧɟɫɩɪɚɜɧɿɫɬɶ ɩɚɥɢɜɧɨʀ ɫɢɫɬɟɦɢ ɚɜɬɨɦɨɛɿɥɹ, ɩɪɢɱɢɧɚɦɢ 
ɹɤɨʀ ɦɨɝɥɢ ɛ ɛɭɬɢ:  

– ɡɚɛɪɭɞɧɟɧɢɣ ɩɚɥɢɜɧɢɣ ɮɿɥɶɬɪ; 
– ɧɟɫɩɪɚɜɧɢɣ ɞɚɬɱɢɤ ɬɢɫɤɭ ɩɚɥɶɧɨɝɨ; 
– ɧɟɫɩɪɚɜɧɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɫɤɭ ɩɚɥɶɧɨɝɨ; 
– ɧɢɡɶɤɚ ɝɿɞɪɨɳɿɥɶɧɿɫɬɶ ɤɥɚɩɚɧɿɜ ɮɨɪɫɭɧɨɤ; 
– ɜɬɪɚɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɉɇȼɌ. 
Ɂɚɦɿɧɢ ɩɚɥɢɜɧɨɝɨ ɮɿɥɶɬɪɚ, ɞɚɬɱɢɤɚ  ɿ ɪɟɝɭɥɹɬɨɪɚ ɬɢɫɤɭ, ɚ ɬɚɤɨɠ ɡɚɦɿɪ ɝɿɞɪɨɳɿɥɶɧɨɫɬɿ 

ɤɥɚɩɚɧɿɜ ɮɨɪɫɭɧɨɤ ɧɟ ɜɩɥɢɧɭɥɢ ɧɚ ʀɯ ɪɨɛɨɬɭ. ɇɚɬɨɦɿɫɬɶ, ɨɤɪɿɦ ɜɬɪɚɬɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, 
ɞɨɞɚɬɤɨɜɨ ɧɚ ɧɟɫɩɪɚɜɧɿɫɬɶ ɭ ɉɇȼɌ ɜɤɚɡɭɜɚɥɨ ɩɿɞɬɿɤɚɧɧɹ ɡ ɧɶɨɝɨ ɩɚɥɢɜɚ. Ɍɨɦɭ ɛɭɥɨ ɩɪɢɣɧɹɬɨ 
ɪɿɲɟɧɧɹ ɩɪɨ ɞɟɦɨɧɬɚɠ ɧɚɫɨɫɚ ɡ ɚɜɬɨɦɨɛɿɥɹ ɿ ɩɟɪɟɜɿɪɤɭ ɣɨɝɨ ɧɚ  ɫɩɟɰɿɚɥɶɧɨɦɭ ɫɬɟɧɞɿ. 
 

1. Ɋɟɦɨɧɬ ɩɚɥɢɜɧɢɯ ɧɚɫɨɫɿɜ ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ. URL : https://chda.com.ua/uk/info/statti-pro-remont-

palivnoyi-aparaturi/remont-palivnikh-nasosiv-visokogo-tisku-tnvd (ɞɚɬɚ ɡɜɟɪɧɟɧɧɹ: 04.05.2019). 
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ɍȾɄ 629.331 
 
ȺȾȺɉɌɂȼɇɂɃ ȾȼɈɆȺɋɈȼɂɃ ɆȺɏɈȼɂɄ Ɂ ɆȿɏȺɌɊɈɇɇɈɘ ɋɂɋɌȿɆɈɘ 

ɄȿɊɍȼȺɇɇə 
 

ADAPTIVE DUAL MASS FLYWHEEL WITH MECHATRONIC CONTROL SYSTEM 
 

Ʉɿɧɞɪɚɰьɤɢɣ Ȼɨɝɞɚɧ, Ʌɿɬɜɿɧ Ɋɨɦɚɧ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ «Ʌɶɜɿɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ», 
ɜɭɥ. ɋ. Ȼɚɧɞɟɪɢ, 12, Ʌɶɜɿɜ, 79013, ɍɤɪɚʀɧɚ 

 

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. 

 

ɋɶɨɝɨɞɧɿ ɞɜɨɦɚɫɨɜɿ ɦɚɯɨɜɢɤɢ (ȾɆɆ) ɧɚɛɭɥɢ ɧɟɚɛɢɹɤɨʀ ɩɨɩɭɥɹɪɧɨɫɬɿ ɿ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ 
ɩɪɚɤɬɢɱɧɨ ɧɚ ɤɨɠɧɢɣ ɞɪɭɝɢɣ ɚɜɬɨɦɨɛɿɥɶ, ɜɢɩɭɳɟɧɢɣ ɭ Єɜɪɨɩɿ. ȾɆɆ ‒ ɫɢɫɬɟɦɚ, ɹɤɚ ɟɮɟɤɬɢɜɧɨ 
ɩɨɝɥɢɧɚє ɤɪɭɬɢɥɶɧɿ ɤɨɥɢɜɚɧɧɹ, ɝɟɧɟɪɨɜɚɧɿ ɞɜɢɝɭɧɨɦ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɚɧɧɹ (ȾȼɁ), 
ɡɚɯɢɳɚɸɱɢ ɬɪɚɧɫɦɿɫɿɸ ɚɜɬɨɦɨɛɿɥɹ ɜɿɞ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ ɿ ɪɭɣɧɭɜɚɧɧɹ.  

ɉɟɪɟɞɱɚɫɧɢɣ ɜɢɯɿɞ ɡ ɥɚɞɭ ȾɆɆ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɨɞɿɹ – ɣɨɝɨ ɫɬɢɥɸ ɿ ɦɚɧɟɪɢ 
ɤɟɪɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɦ ɡɚɫɨɛɨɦ. ɋɟɪɟɞ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ȾɆɆ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɬɪɢ ɨɫɧɨɜɧɿ 
ɝɪɭɩɢ, ɡɨɤɪɟɦɚ: ɦɟɯɚɧɿɱɧɿ ɩɨɲɤɨɞɠɟɧɧɹ, ɜɬɪɚɬɚ ɞɟɦɩɮɭɜɚɥɶɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɬɚ ɬɟɪɦɿɱɧɿ 
ɩɨɲɤɨɞɠɟɧɧɹ. ɇɚɣɱɚɫɬɿɲɟ ȾɆɆ ɜɢɯɨɞɢɬɶ ɡ ɥɚɞɭ ɱɟɪɟɡ ɪɭɣɧɭɜɚɧɧɹ ɩɪɭɠɧɢɯ ɟɥɟɦɟɧɬɿɜ 
(ɩɪɭɠɢɧ) ɬɚ ɫɟɩɚɪɚɬɨɪɿɜ ɭ ɪɟɡɭɥɶɬɚɬɿ ɫɩɪɢɣɧɹɬɬɹ ɧɢɦɢ ɩɨɫɬɿɣɧɢɯ ɰɢɤɥɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ [1]. 
Ɍɨɦɭ ɫɬɜɨɪɟɧɧɹ ɚɞɚɩɬɢɜɧɨɝɨ ȾɆɆ ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɣɨɝɨ ɪɟɫɭɪɫ ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɧɢ 
ɫɬɪɭɤɬɭɪɢ ɧɚ ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ. 

Ɋɨɛɨɬɚ ȾɆɆ є ɧɚɣɛɿɥɶɲ ɧɟɨɛɯɿɞɧɨɸ ɧɚ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɪɨɛɨɬɢ ȾȼɁ ɹɤ: ɡɚɩɭɫɤ, ɯɨɥɨɫɬɢɣ 
ɯɿɞ, ɪɭɲɚɧɧɹ ɡ ɦɿɫɰɹ, ɪɨɡɝɿɧ ɬɚ ɪɿɡɤɟ ɝɚɥɶɦɭɜɚɧɧɹ. ɉɪɢ ɪɭɫɿ ɚɜɬɨɦɨɛɿɥɹ ɡ ɭɫɬɚɥɟɧɨɸ ɲɜɢɞɤɿɫɬɸ 
ɧɚ ɩɪɹɦɿɣ ɞɿɥɹɧɰɿ ɞɨɪɨɝɢ, ɪɨɛɨɬɚ ȾɆɆ ɩɪɚɤɬɢɱɧɨ ɧɟ є ɟɮɟɤɬɢɜɧɨɸ, ɨɫɤɿɥɶɤɢ ɩɟɪɜɢɧɧɚ ɦɚɫɚ 
ȾɆɆ ɡɚɤɪɭɱɭєɬɶɫɹ ɜɿɞɧɨɫɧɨ ɜɬɨɪɢɧɧɨʀ ɧɚ ɧɟɡɧɚɱɧɢɣ ɤɭɬ, ɚɥɟ ɩɨɫɬɿɣɧɨ ɰɢɤɥɿɱɧɨ 
ɧɚɜɚɧɬɚɠɭɸɬɶɫɹ ɩɪɢ ɰɶɨɦɭ ɩɪɭɠɧɿ ɟɥɟɦɟɧɬɢ ȾɆɆ. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ, ɞɨɰɿɥɶɧɨ ɡɚɛɟɡɛɟɱɢɬɢ 
ɪɨɛɨɬɭ ȾɆɆ ɧɚ ɬɚɤɨɦɭ ɪɟɠɢɦɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ ɹɤ ɡɜɢɱɚɣɧɨɝɨ ɨɞɧɨɦɚɫɨɜɨɝɨ ɦɚɯɨɜɢɤɚ 
(ɡɚɛɥɨɤɭɜɚɜɲɢ ɩɪɨɜɟɪɬɚɧɧɹ ɩɟɪɜɢɧɧɨʀ ɦɚɫɢ ɜɿɞɧɨɫɧɨ ɜɬɨɪɢɧɧɨʀ). 

Ⱥɜɬɨɪɚɦɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɤɨɧɫɬɪɭɤɰɿɸ ɚɞɚɩɬɢɜɧɨɝɨ ȾɆɆ (ɪɢɫ. 1) ɿ ɪɨɡɪɨɛɥɟɧɨ 
ɫɬɪɭɤɬɭɪɧɭ ɫɯɟɦɭ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɧɢɦ (ɪɢɫ. 2).  

Ⱥɞɚɩɬɢɜɧɢɣ ȾɆɆ ɩɪɚɰɸє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ɉɟɪɜɢɧɧɚ ɦɚɫɚ 9 ɞɜɨɦɚɫɨɜɨɝɨ ɦɚɯɨɜɢɤɚ 
ɡ’єɞɧɚɧɚ ɡ ɤɨɥɿɧɱɚɫɬɢɦ ɜɚɥɨɦ ɠɨɪɫɬɤɨ, ɜɬɨɪɢɧɧɚ ɦɚɫɚ 10 ɡ’єɞɧɚɧɚ ɡ ɩɟɪɜɢɧɧɨɸ ɦɚɫɨɸ 9 ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɩɪɭɠɢɧɧɨ-ɞɟɦɩɮɟɪɧɨʀ ɫɢɫɬɟɦɢ (ɩɪɭɠɢɧ 6 ɿ ɫɟɩɚɪɚɬɨɪɿɜ 3). ȼɿɞɩɨɜɿɞɧɨ ɞɨ 
ɡɚɤɥɚɞɟɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɪɨɛɨɬɢ ɟɥɟɤɬɪɨɧɧɢɣ ɛɥɨɤ ɤɟɪɭɜɚɧɧɹ (ȿȻɄ) ɨɩɪɚɰɶɨɜɭє ɜɯɿɞɧɭ 
ɿɧɮɨɪɦɚɰɿɸ ɜɿɞ ɫɟɧɫɨɪɿɜ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ, ɤɿɥɶɤɨɫɬɿ ɨɛɟɪɬɿɜ ɤɨɥɿɧɱɚɫɬɨɝɨ ɜɚɥɚ 
ɞɜɢɝɭɧɚ, ɩɨɥɨɠɟɧɧɹ ɩɟɞɚɥɿ ɝɚɥɶɦɚ, ɚ ɬɚɤɨɠ ɜɿɞ ɛɥɨɤɚ ɤɟɪɭɜɚɧɧɹ ɞɜɢɝɭɧɨɦ (ȻɄȾ), ɳɨ ɡ’єɞɧɚɧɢɣ 
ɡ ɫɟɧɫɨɪɚɦɢ ɩɨɥɨɠɟɧɧɹ ɩɟɞɚɥɿ ɝɚɡɭ ɿ ɤɿɥɶɤɨɫɬɿ ɨɛɟɪɬɿɜ ɤɨɥɿɫ ɚɜɬɨɦɨɛɿɥɹ. ɍ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɪɟɠɢɦɭ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ ȿȻɄ ɜɦɢɤɚє ɚɛɨ ɜɢɦɢɤɚє ɝɚɥɶɦɿɜɧɢɣ ɩɪɢɫɬɪɿɣ 13. Ɂɚ ɭɜɿɦɤɧɭɬɨɝɨ 
ɝɚɥɶɦɿɜɧɨɝɨ ɩɪɢɫɬɪɨɸ 13 ɟɥɟɤɬɪɨɦɚɝɧɿɬ 2 ɩɪɢɬɢɫɤɚє ɞɢɫɤ 5 ɝɚɥɶɦɿɜɧɨɝɨ ɩɪɢɫɬɪɨɸ 13 ɞɨ 
ɩɟɪɜɢɧɧɨʀ ɦɚɫɢ 9 ɦɚɯɨɜɢɤɚ, ɛɥɨɤɭɸɱɢ ɩɪɨɜɟɪɬɚɧɧɹ ɜɬɨɪɢɧɧɨʀ ɦɚɫɢ 10 ɜɿɞɧɨɫɧɨ ɩɟɪɜɢɧɧɨʀ 
ɦɚɫɢ 9. Ɂɚ ɜɢɦɤɧɟɧɨɝɨ ɝɚɥɶɦɿɜɧɨɝɨ ɩɪɢɫɬɪɨɸ 13 ɟɥɟɤɬɪɨɦɚɝɧɿɬ 2 ɩɟɪɟɫɬɚє ɞɿɹɬɢ ɧɚ ɞɢɫɤ 5 
ɝɚɥɶɦɿɜɧɨɝɨ ɩɪɢɫɬɪɨɸ 13 ɿ ɩɿɞ ɞɿєɸ ɩɪɭɠɢɧɢ 12 ɱɟɪɟɡ ɲɬɨɤ 11 ɞɢɫɤ 5 ɩɨɜɟɪɬɚєɬɶɫɹ ɭ ɜɢɯɿɞɧɟ 
ɩɨɥɨɠɟɧɧɹ, ɦɚɯɨɜɢɤ ɩɪɚɰɸє ɹɤ ɞɜɨɦɚɫɨɜɢɣ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɤɥɚɞɟɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɪɨɛɨɬɢ ȿȻɄ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ ɛɥɨɤɭɜɚɬɢ 
ɜɿɞɧɨɫɧɟ ɩɪɨɜɟɪɬɚɧɧɹ ɩɟɪɜɢɧɧɨʀ ɿ ɜɬɨɪɢɧɧɨʀ ɦɚɫ ɤɟɪɨɜɚɧɢɦ ɝɚɥɶɦɿɜɧɢɦ ɩɪɢɫɬɪɨєɦ, ɳɨ ɭɫɭɜɚє 
ɧɚ ɩɟɜɧɢɣ ɩɟɪɿɨɞ ɱɚɫɭ ɡɧɚɤɨɡɦɿɧɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɩɪɭɠɢɧɧɨ-ɞɟɦɩɮɟɪɧɭ ɫɢɫɬɟɦɭ ȾɆɆ. ɍ 
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ɪɟɡɭɥɶɬɚɬɿ ɰɶɨɝɨ ɡɦɟɧɲɭєɬɶɫɹ ɤɿɥɶɤɿɫɬɶ ɰɢɤɥɿɜ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɪɭɠɢɧɧɨ-ɞɟɦɩɮɟɪɧɨʀ ɫɢɫɬɟɦɢ 
ȾɆɆ, ɚ ɨɬɠɟ, ɩɿɞɜɢɳɭєɬɶɫɹ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɣɨɝɨ ɟɥɟɦɟɧɬɿɜ [2]. 

 

 

 Вид А 

 

 

 

Ɋɢɫ. 1. Ⱥɞɚɩɬɢɜɧɢɣ ɞɜɨɦɚɫɨɜɢɣ ɦɚɯɨɜɢɤ 

 

 
 

Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ȾɆɆ  
 

Ɋɨɡɪɨɛɥɟɧɢɣ ɚɞɚɩɬɢɜɧɢɣ ȾɆɆ ɡ ɦɟɯɚɬɪɨɧɧɨɸ ɫɢɫɬɟɦɨɸ ɤɟɪɭɜɚɧɧɹ ɦɨɠɧɚ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɭ ɬɪɚɧɫɦɿɫɿɹɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɩɪɢɜɨɞɚɯ ɿɧɲɢɯ ɦɚɲɢɧ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɡɚ 
ɡɧɚɤɨɡɦɿɧɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ, ɞɥɹ ɡɚɯɢɫɬɭ ʀɯɧɿɯ ɥɚɧɨɤ ɜɿɞ ɩɟɪɟɞɱɚɫɧɨɝɨ 
ɪɭɣɧɭɜɚɧɧɹ. 

 
1. Ʉɿɧɞɪɚɰɶɤɢɣ Ȼ.ȱ.  «Ʉɥɚɫɢɮɿɤɚɰɿɹ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɞɜɨɦɚɫɨɜɢɯ ɦɚɯɨɜɢɤɿɜ ɭ ɩɪɢɜɨɞɚɯ ɚɜɬɨɦɨɛɿɥɿɜ ɬɚ 
ɩɪɢɱɢɧɢ ʀɯ ɜɢɧɢɤɧɟɧɧɹ» / Ȼ.ȱ. Ʉɿɧɞɪɚɰɶɤɢɣ, Ɋ.Ƚ. Ʌɿɬɜɿɧ // ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ ɡɛɿɪɧɢɤ «ȼɿɫɧɢɤ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ», ɫɟɪɿɹ «Ɍɟɯɧɿɱɧɿ ɧɚɭɤɢ». – Ʉɢʀɜ, 2018. – 3(42). – ɋ. 46-53. 

2. Ⱥɞɚɩɬɢɜɧɢɣ ɞɜɨɦɚɫɨɜɢɣ ɦɚɯɨɜɢɤ: ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ №133320 U ɍɤɪɚʀɧɚ, ɆɉɄ (2006.01) 
F16F 15/30 Ȼ.ȱ. Ʉɿɧɞɪɚɰɶɤɢɣ, Ɋ.Ƚ. Ʌɿɬɜɿɧ. – №u 2018 11632; Ɂɚɹɜɥɟɧɨ 26.11.2018; Ɉɩɭɛɥ. 25.03.2019, 
Ȼɸɥ. №6. – 5 ɫ. 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ɍȾɄ 629.341:502/504 
 

ɁȺɋɌɈɋɍȼȺɇɇə ɌȿɏɇɈɅɈȽȱȲ SCR ȼ ȺȼɌɈȻɍɋȺɏ «ȻɈȽȾȺɇ Ⱥ-092» 
 

APPLICATION OF SCR TECHNOLOGY IN BUSES BOGDAN A-092 
 

Ʉɨɥɟɫɧɢɤ Ɉɥɟɝ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 
 
Ɋɨɡɝɥɹɞɚɸɱɢ ɫɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɟɤɨɥɨɝɿʀ ɧɚ ɚɜɬɨɦɨɛɿɥɶɧɨɦɭ ɬɪɚɧɫɩɨɪɬɿ  ɚ ɬɚɤɨɠ ɦɟɬɨɞɢ 

ʀɯ ɜɢɪɿɲɟɧɧɹ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɳɨ ɜ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɜɟɥɢɤɢɣ ɜɿɞɫɨɬɨɤ ɜɢɤɢɞɿɜ ɬɨɤɫɢɱɧɢɯ 
ɪɟɱɨɜɢɧ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɧɚɫɥɿɞɨɤ ɧɟɞɨɫɤɨɧɚɥɨʀ ɫɢɫɬɟɦɢ ɜɢɤɢɞɧɢɯ ɝɚɡɿɜ ɞɜɢɝɭɧɚ ɧɚ ɚɜɬɨɦɨɛɿɥɹɯ, 
ɳɨ ɟɤɫɩɥɭɚɬɭɸɬɶɫɹ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ. 

ȼɢɯɥɨɩɢ ɜɟɥɢɤɨɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ, ɳɨ ɨɫɧɚɳɭɸɬɶɫɹ ɞɢɡɟɥɶɧɢɦɢ ɞɜɢɝɭɧɚɦɢ, 
ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ ɜɢɦɨɝɚɦ ɟɤɨɥɨɝɿɱɧɢɯ ɫɬɚɧɞɚɪɬɿɜ Euro IV, V. Ɂɧɢɡɢɬɢ ɤɿɥɶɤɿɫɬɶ 
ɧɟɛɟɡɩɟɱɧɢɯ ɜɢɤɢɞɿɜ ɜɢɪɨɛɧɢɤɚɦ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɞɨɡɜɨɥɹє ɬɟɯɧɨɥɨɝɿɹ 
SCR, ɡɚɩɚɬɟɧɬɨɜɚɧɚ Ⱥɫɨɰɿɚɰɿєɸ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɇɿɦɟɱɱɢɧɢ (VDA). 

Ɉɞɧɢɦ ɡ ɨɛɨɜ'ɹɡɤɨɜɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ є ɪɿɞɢɧɚ, ɳɨ ɜɢɩɭɫɤɚєɬɶɫɹ ɩɿɞ 
ɬɨɪɝɨɜɨɸ ɦɚɪɤɨɸ AdBlue. Ɋɨɡɱɢɧ ɝɨɬɭєɬɶɫɹ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɦɭ ɨɛɥɚɞɧɚɧɧɿ ɡ 
ɞɟɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɜɨɞɢ ɿ ɫɟɱɨɜɢɧɢ. ɉɪɢ ɰɶɨɦɭ ɧɚ ɜɨɞɭ ɩɪɢɩɚɞɚє 67,5 % ɪɨɡɱɢɧɭ, ɚ ɧɚ ɫɟɱɨɜɢɧɭ 
- 32,5 %. Ɍɟɯɧɨɥɨɝɿɹ ɫɟɥɟɤɬɢɜɧɨʀ ɤɚɬɚɥɿɬɢɱɧɨʀ ɧɟɣɬɪɚɥɿɡɚɰɿʀ (Selective Catalytic Reduction), 
ɫɤɨɪɨɱɟɧɨ ɿɦɟɧɭєɬɶɫɹ SCR, ɡɚɫɧɨɜɚɧɚ ɧɚ ɜɩɨɪɫɤɭɜɚɧɧɿ ɜɨɞɧɨɝɨ ɪɨɡɱɢɧɭ ɫɟɱɨɜɢɧɢ AdBlue, 
ɜɡɹɬɨɝɨ ɜ ɩɟɜɧɿɣ ɤɿɥɶɤɨɫɬɿ, ɭ ɩɨɬɿɤ ɜɿɞɩɪɚɰɶɨɜɚɧɨʀ ɫɭɦɿɲɿ ɝɚɡɿɜ. [1] 

Ɇɟɬɨɸ ɞɚɧɨʀ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɫɩɨɫɨɛɭ ɡɧɢɠɟɧɧɹ ɬɨɤɫɢɱɧɨɫɬɿ ɜɢɤɢɞɧɢɯ ɝɚɡɿɜ ɚɜɬɨɛɭɫɿɜ 
ɡ ɞɢɡɟɥɶɧɢɦɢ ɞɜɢɝɭɧɚɦɢ ɲɥɹɯɨɦ ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɢɫɬɟɦɢ SCR. Ⱦɚɧɚ ɫɢɫɬɟɦɚ ɧɿɹɤ ɧɟ ɜɩɥɢɧɟ ɧɚ 
ɫɚɦɭ ɪɨɛɨɬɭ ɞɜɢɝɭɧɚ, ɬɨɛɬɨ ɩɨɬɭɠɧɿɫɬɶ ɚɜɬɨɛɭɫɚ ɧɟ ɡɦɟɧɲɢɬɶɫɹ, ɬɹɝɨɜɨ-ɲɜɢɞɤɿɫɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɥɢɲɚɬɶɫɹ ɩɨɩɟɪɟɞɧɿɦɢ, ɫɢɫɬɟɦɚ ɥɢɲɟ ɡɦɿɧɢɬɶ ɫɤɥɚɞ ɜɢɤɢɞɧɢɯ ɝɚɡɿɜ ɭ 
ɚɬɦɨɫɮɟɪɭ (ɚɡɨɬ ɿ ɜɨɞɹɧɚ ɩɚɪɚ). 

ɉɪɨɩɨɧɭєɬɶɫɹ ɜɫɬɚɧɨɜɢɬɢ ɫɢɫɬɟɦɭ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɜɢɤɢɞɧɢɯ ɝɚɡɿɜ SCR ɧɚ ɜɿɬɱɢɡɧɹɧɢɣ 
ɚɜɬɨɛɭɫ Ȼɨɝɞɚɧ Ⱥ-092 ɡ ɞɜɢɝɭɧɨɦ ȱSUZU 4HK1-XS ɡ ɞɟɹɤɢɦɢ ɩɨɩɪɚɜɤɚɦɢ ɬɚ ɪɟɤɨɦɟɧɞɚɰɿɹɦɢ, 
ɚ ɫɚɦɟ:  

– ɜɿɞɧɨɜɥɸɜɚɥɶɧɢɣ ɧɟɣɬɪɚɥɿɡɚɬɨɪ ɡɪɨɛɢɬɢ ɩɨɞɜɿɣɧɢɦ; 
– ɜɫɬɚɧɨɜɢɬɢ ɞɨɞɚɬɤɨɜɢɣ ɞɚɬɱɢɤ ɪɿɜɧɹ NOx ɭ ɜɢɤɢɞɧɢɯ ɝɚɡɚɯ ɩɟɪɟɞ ɜɿɞɧɨɜɥɸɜɚɥɶɧɢɦ 

ɧɟɣɬɪɚɥɿɡɚɬɨɪɨɦ; 
– ɭ ɤɨɧɫɬɪɭɤɰɿʀ ɜɢɯɥɨɩɧɨʀ ɫɢɫɬɟɦɢ ɩɪɢ ɦɨɧɬɚɠɿ ʀʀ ɧɚ ɚɜɬɨɦɨɛɿɥɶ ɜɫɬɚɧɨɜɢɬɢ 

ɜɿɛɪɨɩɨɝɥɢɧɚɱɭ ɦɭɮɬɭ. [2] 
ȿɤɫɩɥɭɚɬɚɰɿɹ SCR, ɩɨɬɪɟɛɭє ɞɨɞɚɬɤɨɜɢɯ ɜɢɬɪɚɬ ɧɚ ɪɨɡɱɢɧ AdBlue, ɚɥɟ ɜɨɧɢ є 

ɧɟɡɧɚɱɧɢɦɢ, ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɛɭɞɟ ɫɩɿɜɩɚɞɚɬɢ ɿɡ ɡɚɝɚɥɶɧɢɦ ɬɟɯɧɿɱɧɢɦ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹɦ ɚɜɬɨɛɭɫɚ ɿ ɧɟ ɩɨɬɪɟɛɭɜɚɬɢɦɟ, ɩɪɢ ɩɪɚɜɢɥɶɧɿɣ ɟɤɫɩɥɭɚɬɚɰɿʀ ɫɢɫɬɟɦɢ, ɡɧɚɱɧɢɯ 
ɜɢɬɪɚɬ. 

Ɉɬɠɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ SCR  ɧɚ ɞɚɧɨɦɭ ɚɜɬɨɛɭɫɿ ɞɨɡɜɨɥɢɬɶ ɩɿɞɬɪɢɦɭɜɚɬɢ ɪɿɜɟɧɶ 
ɬɨɤɫɢɱɧɨɫɬɿ, ɹɤɢɣ ɜɿɞɩɨɜɿɞɚє єɜɪɨɩɟɣɫɶɤɢɦ ɧɨɪɦɚɦ Єɜɪɨ-5. ɉɪɨɝɧɨɡɭєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɜɢɤɢɞɿɜ 
ɋɈ ɧɚ 22,1%, CH+NOx ɧɚ 74,4%, NOx ɧɚ 83,3%, ɫɚɠɿ ɧɚ 95%. 

 
1. ɉɪɨɝɪɚɦɚ ɫɚɦɨɧɚɜɱɚɧɧɹ 424. ɋɢɫɬɟɦɚ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɿɜ Selective Catalytic 
Reduction. Ʉɨɧɫɬɪɭɤɬɢɜɧɿ  ɨɫɨɛɥɢɜɨɫɬɿ ɿ ɨɩɢɫ ɪɨɛɨɬɢ. 
2. Ɇɿɪɨɲɧɢɱɟɧɤɨ Ɇ. ȿ. Ȼɨɝɞɚɧ Ⱥ-064 / Ⱥ-091 /Ⱥ-09201 / Ⱥ-09202 / Ⱥ-09211 / Ⱥ-09212 / Ⱥ-092Ʉȼ / Ⱥ-92 ɇ 
/ Ⱥ-30141 / Ⱥ-301.71 /Ⱥ-301.72/ Ɂ-09211 / Ⱥ-092 / Ⱥ-0921, Ⱦɢɡɟɥɶɧɿ ɞɜɢɝɭɧɢ: 4.4/4.6/4.8 ɥ. Ʉɟɪɿɜɧɢɰɬɜɨ ɩɨ 
ɪɟɦɨɧɬɭ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ.: ȼɢɞɚɜɧɢɰɬɜɨ Ɇɨɧɨɥɿɬ, 2009. – 370 c.: ɿɥ. 
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ȼɂɁɇȺɑȿɇɇə ɄɈɇȼȿɄɌɂȼɇɈȽɈ ɌȿɉɅɈɈȻɆȱɇɍ ɍ ɋȺɅɈɇȱ ɆȱɋɖɄɈȽɈ 
ȺȼɌɈȻɍɋɍ ɇȺ ɁɍɉɂɇɄȺɏ ɉɊɂ ȼȱȾɄɊɂɌɂɏ ȾȼȿɊəɏ 

 
THE DETERMINATION OF THE CONVECTIVE HEAT TRANSFER IN THE 

PASSENGER COMPARTMENT AT THE BUS STOP WHEN THE DOORS OPEN 
 

Ʉɪɚɜɱɟɧɤɨ Ɉɥɟɤɫɚɧɞɪ, ɑɭɣɤɨ ɋɟɪɝɿɣ 
 

ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ,  
ɜɭɥ. ɑɭɞɧɿɜɫɶɤɚ, 103, ɦ. ɀɢɬɨɦɢɪ, 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˚ɋ, the short time of the opened doors 
does not affect the permissible limits of the comfort. 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɭ ɫɚɥɨɧɿ ɦɿɫɶɤɨɝɨ ɚɜɬɨɛɭɫɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɛɚɝɚɬɶɨɯ ɮɚɤɬɨɪɿɜ. Ɂɧɚɣɬɢ 

ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɜɩɥɢɜɭ ɭɫɿɯ ɮɚɤɬɨɪɿɜ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɫɚɥɨɧɭ ɚɜɬɨɛɭɫɭ ɩɪɚɤɬɢɱɧɨ 
ɞɨɫɢɬɶ ɫɤɥɚɞɧɨ, ɱɟɪɟɡ ɰɟ є ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɹɜɢɬɢ ɨɫɧɨɜɧɿ ɡ ɧɢɯ. 

ɉɪɢ ɚɧɚɥɿɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɚɯ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɿ ɮɚɤɬɨɪɢ, ɹɤɿ 
ɜɩɥɢɜɚɸɬɶ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɿɬɪɹ ɜ ɩɚɫɚɠɢɪɫɶɤɨɦɭ ɫɚɥɨɧɿ ɚɜɬɨɛɭɫɭ ɩɪɢ ɩɟɪɟɜɟɡɟɧɧɿ 
ɩɚɫɚɠɢɪɿɜ є: ɩɚɫɚɠɢɪɨɩɪɢɫɭɬɧɿɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɜ ɫɚɥɨɧɿ ɧɚ ɦɨɦɟɧɬ ɩɨɱɚɬɤɭ ɪɭɯɭ ɩɨ 
ɦɚɪɲɪɭɬɭ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɨɜɿɬɪɹ, ɱɚɫ ɪɭɯɭ ɚɜɬɨɛɭɫɭ ɡ ɩɚɫɚɠɢɪɚɦɢ, ɧɚ ɩɪɨɬɹɡɿ 
ɹɤɨɝɨ ɜɜɿɦɤɧɟɧɨ ɤɨɧɞɢɰɿɨɧɟɪ, ɱɚɫ ɩɨɫɚɞɤɢ-ɜɢɫɚɞɤɢ ɩɚɫɚɠɢɪɿɜ ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɡɭɩɢɧɤɚɯ, 
ɤɨɥɢ ɦɨɠɥɢɜɟ ɧɚɞɯɨɞɠɟɧɧɹ ɬɟɩɥɨɝɨ (ɯɨɥɨɞɧɨɝɨ) ɩɨɜɿɬɪɹ ɜ ɫɚɥɨɧ ɚɜɬɨɛɭɫɭ [1, 2]. 

ȼɫɿ ɜɢɞɢ ɧɚɞɯɨɞɠɟɧɶ ɬɟɩɥɚ ɜ ɫɚɥɨɧ ɚɜɬɨɛɭɫɭ ɨɫɨɛɥɢɜɨ ɩɨɫɢɥɸɸɬɶɫɹ ɜ ɥɿɬɧɿɣ ɩɟɪɿɨɞ ɱɚɫɭ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɩɨɜɿɬɪɹ ɿ ɱɚɫ ɩɨɫɚɞɤɢ-ɜɢɫɚɞɤɢ ɩɚɫɚɠɢɪɿɜ ɧɚɞɚє ɩɪɹɦɨ 
ɩɪɨɩɨɪɰɿɣɧɢɣ ɜɩɥɢɜ ɧɚ ɡɦɿɧɭ ɠɨɪɫɬɤɨɫɬɿ (ɬɹɠɤɨɫɬɿ) ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ. ɉɪɢ ɩɿɞɜɢɳɟɧɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ ɿ ɫɭɦɚɪɧɨɝɨ ɱɚɫɭ ɩɪɨɫɬɨɸ ɞɥɹ ɩɨɫɚɞɤɢ-ɜɢɫɚɞɤɢ ɩɚɫɚɠɢɪɿɜ, ɡɪɨɫɬɚє 
ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɜ ɫɚɥɨɧ ɩɪɢ ɜɿɞɤɪɢɬɢɯ ɞɜɟɪɹɯ [3]. 

ɇɟɡɚɥɟɠɧɨ ɜɿɞ ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɧɨɫɭ, ɬɟɩɥɨɜɢɣ ɩɨɬɿɤ ɡɚɜɠɞɢ ɧɚɩɪɚɜɥɟɧɢɣ ɜɿɞ ɛɿɥɶɲ 
ɧɚɝɪɿɬɨɝɨ ɞɨ ɦɟɧɲ ɧɚɝɪɿɬɨɝɨ ɬɿɥɭ, ɚ ɫɚɦ ɩɪɨɰɟɫ ɬɟɩɥɨɨɛɦɿɧɭ, ɡɝɿɞɧɨ ɞɪɭɝɨɦɭ ɡɚɤɨɧɭ 
ɬɟɪɦɨɞɢɧɚɦɿɤɢ, є ɧɟɡɜɨɪɨɬɧɢɦ. Ⱦɥɹ ɩɿɞɬɪɢɦɚɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ 
ɧɟɨɛɯɿɞɧɨ ɤɨɦɩɟɧɫɭɜɚɬɢ ɬɟɩɥɨ, ɹɤɟ ɧɚɞɯɨɞɢɬɶ ɜ ɫɚɥɨɧ ɜɢɪɨɛɥɟɧɢɦ ɤɨɧɞɢɰɿɨɧɟɪɨɦ ɯɨɥɨɞɭ, 
ɜɿɞɩɨɜɿɞɧɨ - ɬɪɢɜɚɥɿɫɬɸ ɪɨɛɨɬɢ ɤɨɦɩɪɟɫɨɪɚ. 

ɉɪɢɫɬɨɫɨɜɚɧɿɫɬɶ ɦɿɫɶɤɨɝɨ ɚɜɬɨɛɭɫɭ ɞɥɹ ɩɟɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɭ ɬɟɩɥɭ ɩɨɪɭ ɪɨɤɭ - ɰɟ 
ɜɥɚɫɬɢɜɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ, ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭє ɣɨɝɨ ɡɞɚɬɧɿɫɬɶ ɡɛɟɪɿɝɚɬɢ ɨɩɬɢɦɚɥɶɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɫɚɥɨɧɭ, ɩɪɢ ɹɤɨɦɭ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɛɭɞɟ ɦɿɧɿɦɚɥɶɧɢɦ. ɉɪɨɰɟɫ ɧɚɝɪɿɜɭ ɩɨɜɿɬɪɹ ɜ ɫɚɥɨɧɿ ɦɿɫɶɤɨɝɨ ɚɜɬɨɛɭɫɭ ɦɨɠɥɢɜɨ 
ɨɩɢɫɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɜɧɹɧɧɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɭ: 

 

                              𝑸𝑻 = ∑ ∑ 𝐐сˍˎ𝐧−𝟏𝐢=𝟏 +  ∑ 𝐐ˍˑːв𝐧−𝟏𝐢=𝟏𝐦
ｊ=𝟏 ,                                        (1) 

 
ɞɟ  Qɬ  – ɬɟɩɥɨɬɚ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɭ ɫɚɥɨɧ ɚɜɬɨɛɭɫɭ, Ⱦɠ; 

Qɫɤɥ  – ɬɟɩɥɨɬɚ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɭ ɫɚɥɨɧ ɱɟɪɟɡ ɫɤɥɚɞɧɢɤɢ  ɤɭɡɨɜɭ ɚɜɬɨɛɭɫɭ ɧɚ j-ɦɭ ɩɟɪɟɝɨɧɿ 
ɦɚɪɲɪɭɬɭ ɧɚ i-ɣ ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɡɭɩɢɧɰɿ ɩɪɢ ɩɨɫɚɞɰɿ-ɜɢɫɚɞɰɿ ɩɚɫɚɠɢɪɿɜ, Ⱦɠ; 

Qɤɨɧɜ  – ɬɟɩɥɨɬɚ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɜɧɚɫɥɿɞɨɤ ɜɿɞɤɪɢɬɬɹ ɞɜɟɪɟɣ ɫɚɥɨɧɭ (ɤɨɧɜɟɤɰɿʀ) ɚɜɬɨɛɭɫɭ ɞɥɹ 
ɩɨɫɚɞɤɢ-ɜɢɫɚɞɤɢ ɩɚɫɚɠɢɪɿɜ ɧɚ i-ɣ ɬɟɯɧɨɥɨɝɿɱɧɿɣ ɡɭɩɢɧɰɿ, Ⱦɠ; 

m – ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɝɨɧɿɜ (ɞɿɥɹɧɨɤ ɦɿɠ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɡɭɩɢɧɤɚɦɢ). 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ɉɟɪɟɜɿɪɢɬɢ ɫɬɚɧ ɬɟɦɩɟɪɚɬɭɪɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɫɚɥɨɧɭ ɦɨɠɥɢɜɨ ɡɚ ɡɦɿɧɨɸ ɫɬɪɭɤɬɭɪɧɢɯ ɚɛɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɉɫɤɿɥɶɤɢ ɤɨɦɮɨɪɬ - ɰɟ ɫɭɛ'єɤɬɢɜɧɟ ɩɨɧɹɬɬɹ, ɬɨ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɨɯɨɥɨɞɠɟɧɧɹ ɫɚɥɨɧɭ ɚɜɬɨɛɭɫɭ, ɹɤɢɣ ɨɛɥɚɞɧɚɧɨ ɤɨɧɞɢɰɿɨɧɟɪɨɦ, ɞɨɰɿɥɶɧɨ ɩɪɨɜɨɞɢɬɢ ɡɚ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɱɚɫɨɜɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɩɨɜɿɬɪɹ ɜ ɤɥɸɱɨɜɢɯ ɬɨɱɤɚɯ, ɹɤɿ ɪɨɡɬɚɲɨɜɚɧɿ ɜ ɡɨɧɿ 
ɪɨɡɦɿɳɟɧɧɹ ɩɚɫɚɠɢɪɿɜ ɩɨ ɨɛɢɞɜɿ ɫɬɨɪɨɧɢ ɫɚɥɨɧɭ.  

ɇɚ ɬɟɦɩɟɪɚɬɭɪɭ ɿ ɲɜɢɞɤɿɫɬɶ ɩɨɜɿɬɪɹ ɜ ɫɚɥɨɧɿ ɚɜɬɨɦɨɛɿɥɹ ɜɩɥɢɜɚє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ 
ɱɢɧɧɢɤɿɜ: ɲɜɢɞɤɿɫɬɶ ɬɚ ɬɟɦɩɟɪɚɬɭɪɚ, ɧɚɩɪɹɦ ɿ ɤɿɥɶɤɿɫɬɶ ɩɨɜɿɬɪɹ, ɳɨ ɧɚɞɯɨɞɢɬɶ ɡ 
ɩɨɜɿɬɪɨɩɪɨɜɨɞɭ; ɪɨɡɬɚɲɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɿɧɬɟɪ'єɪɭ ɜ ɫɚɥɨɧɿ; ɤɿɥɶɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ ɬɚ ʀɯ ɪɨɡɦɿɪ ɿ 
ɪɨɡɬɚɲɭɜɚɧɧɹ; ɡɨɜɧɿɲɧɶɨʀ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ; ɲɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɹ; ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿ ɫɩɟɤɬɪ 
ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ; ɦɚɬɟɪɿɚɥɢ ɤɭɡɨɜɚ ɿ ɫɚɥɨɧɭ ɚɜɬɨɦɨɛɿɥɹ; ɨɫɨɛɥɢɜɿɫɬɶ 
ɬɟɩɥɨɨɛɦɿɧɭ ɦɿɠ ɩɨɜɿɬɪɹɦ ɫɚɥɨɧɭ ɬɚ ɧɚɜɤɨɥɢɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɬɚ ɿɧ. 

ɇɚɬɭɪɧɢɦ ɨɛɫɬɟɠɟɧɧɹɦ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɧɟɡɧɚɱɧɨɦɭ ɱɚɫɭ ɫɬɨɹɧɤɢ ɚɜɬɨɛɭɫɭ ɆȺɁ-
206 ɧɚ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɡɭɩɢɧɤɚɯ ɦɚɪɲɪɭɬɭ, ɩɪɢ ɹɤɨɦɭ ɞɜɟɪɿ ɚɜɬɨɛɭɫɭ ɛɭɥɢ ɜɿɞɤɪɢɬɿ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɬɚ ɲɜɢɞɤɿɫɬɶ ɩɨɜɿɬɪɹ ɜ ɫɚɥɨɧɿ ɡɦɿɧɸɜɚɥɚɫɶ ɜ ɦɟɠɚɯ ɜɿɞ 1-ɝɨ ɞɨ 3-ɯ ɩɨɡɢɰɿɣ, ɳɨ ɧɟ 
ɜɩɥɢɜɚє ɧɚ ɡɚɝɚɥɶɧɢɣ ɤɨɦɮɨɪɬɧɢɣ ɫɬɚɧ ɩɨɜɿɬɪɹ ɫɚɥɨɧɭ ɿ ɩɪɢ ɰɶɨɦɭ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɞɨɩɭɫɬɢɦɢɯ 
ɦɟɠɚɯ (ɬɚɛɥ. 1). 
                 Ɍɚɛɥɢɰɹ 1 

  Ɍɟɦɩɟɪɚɬɭɪɚ ɿ ɲɜɢɞɤɿɫɬɶ ɜɿɬɪɭ ɜ ɫɚɥɨɧɿ ɚɜɬɨɛɭɫɭ ɧɚ ɡɭɩɢɧɰɿ (ɮɚɡɚ ɜɿɞɤɪɢɬɢɯ ɞɜɟɪɟɣ) 
 

Ɇɿɫɰɟ 
ɜɢɦɿɪɭ 

Ɍɟɦɩɟɪɚɬɭɪɚ, 
t˚ɋ 

ɒɜɢɞɤɿɫɬɶ ɜɿɬɪɭ,  
V ɦ/ɫ 

ȼɿɞɯɢɥɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ 
ɡɚ ɩɟɪɿɨɞ ɜɢɦɿɪɭ, t˚ɋ 

ȼɿɞɯɢɥɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɜɿɬɪɭ ɡɚ ɩɟɪɿɨɞ ɜɢɦɿɪɭ, V 

ɦ/ɫ 
Ɍɨɱɤɚ 1 27,2 0,3 1,2 1,1 
Ɍɨɱɤɚ 2 26,7 0,5 1,6 1,3 
Ɍɨɱɤɚ 3 27,3 0,7 1,3 1,5 
Ɍɨɱɤɚ 4 26,5 0,9 1,8 1,7 

 

Ɂɚɝɚɥɶɧɢɣ ɱɚɫ ɫɬɚɧɭ ɜɿɞɤɪɢɬɢɯ ɞɜɟɪɟɣ ɧɚ ɦɚɪɲɪɭɬɿ ɫɬɚɧɨɜɢɜ 15 ɯɜ. ɩɪɢ ɬɪɢɜɚɥɨɫɬɿ ɪɟɣɫɭ 
82 ɯɜ. Ɏɚɡɚ ɜɿɞɤɪɢɜɚɧɧɹ ɿ ɡɚɤɪɢɜɚɧɧɹ ɞɜɟɪɟɣ ɡɚɡɜɢɱɚɣ ɬɪɢɜɚɥɚ 20-30 ɫɟɤɭɧɞ. ɉɪɢ ɰɶɨɦɭ 
ɩɚɫɚɠɢɪɢ, ɹɤɿ ɜɯɨɞɢɥɢ ɜ ɚɜɬɨɛɭɫ ɬɚ ɜɢɯɨɞɢɥɢ ɡ ɧɶɨɝɨ, ɫɬɜɨɪɸɜɚɥɢ ɜɿɞɩɨɜɿɞɧɢɣ ɩɿɞɩɿɪ ɩɨɜɿɬɪɹ, 
ɳɨ ɧɟ ɦɿɝ ɫɭɬɬєɜɨ ɜɩɥɢɧɭɬɢ ɧɚ ɩɪɨɞɭɤɬɢɜɧɢɣ ɬɟɩɥɨɨɛɦɿɧ ɫɚɥɨɧɭ ɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

Ɋɨɡɝɥɹɧɭɬɚ ɫɢɬɭɚɰɿɹ ɞɨɡɜɨɥɹє ɨɰɿɧɢɬɢ ɩɨɥɟ ɲɜɢɞɤɨɫɬɿ ɬɚ ɤɨɧɬɭɪ ɬɟɩɥɨɨɛɦɿɧɭ, ɳɨ 
ɨɛɭɦɨɜɥɟɧɨ ɹɜɢɳɚɦɢ ɩɪɢɪɨɞɧɨʀ ɤɨɧɜɟɧɰɿʀ ɬɚ ɡɚɩɪɨɜɚɞɠɟɧɢɦɢ ɩɪɢɦɭɫɨɜɢɦɢ ɩɨɬɨɤɚɦɢ 
ɩɨɜɿɬɪɹ.  

ɉɪɨɜɟɞɟɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚ ɦɿɫɶɤɨɦɭ ɚɜɬɨɛɭɫɧɨɦɭ ɦɚɪɲɪɭɬɿ ɫɜɿɞɱɢɬɶ, ɳɨ ɩɪɢ ɡɨɜɧɿɲɧɿɣ 
ɬɟɦɩɟɪɚɬɭɪɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ +24˚ɋ, ɩɪɢ ɜɤɥɸɱɟɧɨɦɭ ɤɨɧɞɢɰɿɨɧɟɪɿ, ɜɟɥɢɱɢɧɨɸ 
ɤɨɧɜɟɤɰɿɣɧɨɝɨ ɩɨɬɨɤɭ ɩɨɜɿɬɪɹ ɦɿɠ ɫɚɥɨɧɨɦ ɬɚ ɡɨɜɧɿɲɧɿɦ ɫɟɪɟɞɨɜɢɳɟɦ ɱɟɪɟɡ ɜɿɞɤɪɢɬɿ ɞɜɟɪɿ, 
ɩɪɢ ɩɨɫɚɞɰɿ-ɜɢɫɚɞɰɿ ɩɚɫɚɠɢɪɿɜ ɧɚ ɡɭɩɢɧɤɚɯ, ɦɨɠɧɚ ɡɧɟɯɬɭɜɚɬɢ, ɬɚɤ ɹɤ ɩɪɢ ɰɶɨɦɭ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜ ɫɚɥɨɧɿ ɧɟ ɩɟɪɟɜɢɳɭє ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ ɪɿɜɧɿ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɞɨɜɠɭɜɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɿɧɲɢɯ ɮɚɤɬɨɪɿɜ ɧɚ 
ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɜ ɫɚɥɨɧɿ ɦɿɫɶɤɨɝɨ ɚɜɬɨɛɭɫɭ, ɳɨ ɩɨɜ’ɹɡɚɧɟ ɡ ɬɪɢɜɚɥɿɫɬɸ ɪɨɛɨɬɢ 
ɤɨɧɞɢɰɿɨɧɟɪɚ ɭ ɬɟɩɥɭ ɩɨɪɭ ɪɨɤɭ ɞɥɹ ɞɨɞɚɬɤɨɜɨɝɨ ɧɨɪɦɭɜɚɧɧɹɦ ɜɢɬɪɚɬ ɩɚɥɢɜɚ ɧɚ ɦɚɪɲɪɭɬɿ. 
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ȺɇȺɅȱɁ ɋɉɈɋɈȻȱȼ ȱ ɆȿɌɈȾȱȼ ɊɈɁɊɈȻɄɂ ɆȿɌɊɈɅɈȽȱɑɇɈȽɈ 
ɁȺȻȿɁɉȿɑȿɇɇə ɄɈɇɌɊɈɅɘ ɌȿɏɇȱɑɇɈȽɈ ɋɌȺɇɍ ȺȼɌɈɌɊȺɇɋɉɈɊɌɇɂɏ 

ɁȺɋɈȻȱȼ 
 

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

VEHICLES 
 

Ʌɚɩɿɧɚ Ɉɥɟɧɚ 
 

Ɉɞɟɫɶɤɚ ɞɟɪɠɚɜɧɚ ɚɤɚɞɟɦɿɹ ɬɟɯɧɿɱɧɨɝɨ ɪɟɝɭɥɸɜɚɧɧɹ ɬɚ ɹɤɨɫɬɿ, 
65020, ɦ. Ɉɞɟɫɚ, ɜɭɥ. Ʉɭɡɧɟɱɧɚ 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. 

 

ɉɪɢ ɪɨɡɪɨɛɰɿ ɦɟɬɪɨɥɨɝɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɤɪɟɦɢɦ ɩɢɬɚɧɧɹɦ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɨɰɿɧɤɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɩɪɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɤɿɜ ɧɚ ɤɨɧɬɪɨɥɶɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ ɩɪɢ ɧɟɩɪɹɦɨɦɭ 
ɛɚɝɚɬɨɩɚɪɚɦɟɬɪɢɱɧɨɦɭ ɤɨɧɬɪɨɥɿ. ɉɪɢ ɩɪɢɡɧɚɱɟɧɧɿ ɞɨɩɭɫɬɢɦɢɯ ɜɿɞɯɢɥɟɧɶ ɧɚ ɤɨɧɬɪɨɥɶɨɜɚɧɿ 
ɩɚɪɚɦɟɬɪɢ ɦɨɠɥɢɜɚ ɫɢɬɭɚɰɿɹ, ɤɨɥɢ ɧɟɦɨɠɥɢɜɨ ɨɬɪɢɦɚɬɢ ɧɟɨɛɯɿɞɧɿ ɡɧɚɱɟɧɧɹ ɩɨɦɢɥɨɤ ɩɟɪɲɨɝɨ 
ɿ ɞɪɭɝɨɝɨ ɪɨɞɭ. ȼ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɜɢɪɿɲɭєɬɶɫɹ ɩɢɬɚɧɧɹ ɩɪɨ ɩɪɢɡɧɚɱɟɧɧɹ ɤɨɧɬɪɨɥɶɧɢɯ ɞɨɩɭɫɤɿɜ 
ɧɚ ɰɿ ɩɚɪɚɦɟɬɪɢ [1, 2]. ɉɨɥɟ ɞɨɩɭɫɤɭ ɡɜɭɠɭɸɬɶ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɡɚɞɚɧɨʀ ɜɟɥɢɱɢɧɢ ɩɨɦɢɥɤɢ 
ɞɪɭɝɨɝɨ ɪɨɞɭ ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɩɨɦɢɥɤɢ ɩɟɪɲɨɝɨ ɪɨɞɭ. Ⱥɧɚɥɿɡ [1, 2] ɩɨɤɚɡɚɜ, ɳɨ ɞɥɹ 
ɜɢɤɥɸɱɟɧɧɹ ɩɨɦɢɥɤɢ ɞɪɭɝɨɝɨ ɪɨɞɭ ɞɨɫɢɬɶ ɡɜɭɡɢɬɢ ɩɨɥɟ ɞɨɩɭɫɤɭ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɧɚ ɜɟɥɢɱɢɧɭ ɝɪɚɧɢɱɧɨʀ ɩɨɯɢɛɤɢ ɡɚɫɨɛɭ ɜɢɦɿɪɸɜɚɧɧɹ ɜ ɡɚɞɚɧɨɦɭ ɞɿɚɩɚɡɨɧɿ ɜɢɦɿɪɸɜɚɧɶ. 
Ɉɬɪɢɦɚɧɨ ɜɢɪɚɡɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɬɪɨɥɶɧɨɝɨ ɞɨɩɭɫɤɭ ɩɪɢ ɨɞɧɨɩɚɪɚɦɟɬɪɢɱɧɨɦɭ ɤɨɧɬɪɨɥɿ ɜ 
ɩɪɢɩɭɳɟɧɧɿ, ɳɨ ɡɧɚɱɟɧɧɹ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɪɨɡɩɨɞɿɥɟɧɿ ɡɚ ɧɨɪɦɚɥɶɧɢɦ ɡɚɤɨɧɨɦ, ɚ 
ɩɨɯɢɛɤɢ ɣɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ ɡɚ ɧɨɪɦɚɥɶɧɢɦ ɚɛɨ ɪɿɜɧɨɦɿɪɧɢɦ ɡɚɤɨɧɚɦɢ. 

Ɂɚ ɨɫɧɨɜɭ ɦɟɬɨɞɭ ɜɡɹɬɨ ɤɪɢɬɟɪɿɣ ɨɩɬɢɦɿɡɚɰɿʀ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɸɜɚɧɧɹ, ɹɤɢɣ ɜɫɬɚɧɨɜɥɸє 
ɡɜ'ɹɡɨɤ ɦɿɠ ɬɨɱɧɿɫɬɸ ɿ ɩɢɬɨɦɢɦɢ ɜɢɬɪɚɬɚɦɢ ɧɚ ɤɨɧɬɪɨɥɶɧɨ-ɞɿɚɝɧɨɫɬɢɱɧɿ ɨɩɟɪɚɰɿʀ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɞɨɞɚɬɤɨɜɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɿ ɪɟɦɨɧɬɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
(ȺɌɁ) ɱɟɪɟɡ ɩɨɯɢɛɤɢ ɜ ɨɰɿɧɰɿ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɿɜ. Ⱦɚɧɢɣ ɫɩɨɫɿɛ ɜɢɦɚɝɚє ɧɚɹɜɧɨɫɬɿ ɚɩɪɿɨɪɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɡɚɤɨɧɢ ɪɨɡɩɨɞɿɥɭ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɿ ɩɨɯɢɛɤɢ ɣɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ, ɚ 
ɬɚɤɨɠ ɯɚɪɚɤɬɟɪ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɫɭɦɚɪɧɢɦɢ ɜɢɬɪɚɬɚɦɢ ɧɚ ɜɢɦɿɪ ɩɚɪɚɦɟɬɪɚ ɿ ɫɟɪɟɞɧɶɨɝɨ 
ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ ɩɨɯɢɛɤɢ ɣɨɝɨ ɜɢɦɿɪɸɜɚɧɧɹ. əɤ ɜɿɞɨɦɨ, ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ 
ɧɚɩɪɚɰɸɜɚɧɧɹ ȺɌɁ ɪɨɡɫɿɸɜɚɧɧɹ ɡɧɚɱɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ 
ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɫɢɫɬɟɦ ȺɌɁ ɡɛɿɥɶɲɭєɬɶɫɹ. ɉɪɢ ɰɶɨɦɭ ɡɦɿɧɸɸɬɶɫɹ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɧɬɪɨɥɸ  ɡɚ ɰɢɦɢ ɩɨɤɚɡɧɢɤɚɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟ ɛɟɪɭɱɢ ɞɨ ɭɜɚɝɢ ɨɛɥɚɫɬɿ ɦɚɥɢɯ ɧɚɩɪɚɰɸɜɚɧɶ, 
ɜɢɦɨɝɢ ɞɨ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɩɨɤɚɡɧɢɤɚɦɢ ɤɨɧɬɪɨɥɸ ɩɨɜɢɧɧɿ ɩɿɞɜɢɳɭɜɚɬɢɫɹ. 

ɇɚɣɛɿɥɶɲɚ ɜɿɪɨɝɿɞɧɿɫɬɶ ɤɨɧɬɪɨɥɸ ɩɨɜɢɧɧɚ ɛɭɬɢ ɡɚɛɟɡɩɟɱɟɧɚ ɜ ɨɛɥɚɫɬɿ ɧɚɩɪɚɰɸɜɚɧɶ, 
ɜɿɞɩɨɜɿɞɧɢɯ ɝɪɚɧɢɱɧɢɯ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɿɜ, ɡɚ ɹɤɢɦɢ ɩɪɨɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ, ɨɫɤɿɥɶɤɢ ɩɪɢɣɧɹɬɟ 
ɜ ɰɿɣ ɨɛɥɚɫɬɿ ɪɿɲɟɧɧɹ ɩɪɨ ɩɪɢɞɚɬɧɿɫɬɶ ɜɭɡɥɚ ɩɨɜ'ɹɡɚɧɟ ɡ ɩɨɦɢɥɤɚɦɢ ɩɟɪɲɨɝɨ ɿ ɞɪɭɝɨɝɨ ɪɨɞɭ. Ɂɿ 
ɡɛɿɥɶɲɟɧɧɹɦ ɧɚɩɪɚɰɸɜɚɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɿɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɤɨɧɭ ɪɨɡɩɨɞɿɥɭ (ɚɛɨ ɧɚɜɿɬɶ 
ɜɢɞɭ ɡɚɤɨɧɭ ɪɨɡɩɨɞɿɥɭ) ɩɚɪɚɦɟɬɪɚ: ɡɧɚɱɟɧɶ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɨɱɿɤɭɜɚɧɧɹ, ɞɢɫɩɟɪɫɿʀ; ɩɨɤɚɡɧɢɤɿɜ 
ɮɨɪɦɢ ɿ ɦɚɫɲɬɚɛɭ ɡɚɤɨɧɭ ȼɟɣɛɭɥɥɚ, ɬɨɳɨ. Ɉɬɠɟ, ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɚɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɤɨɧɬɪɨɥɸ ɩɨɯɢɛɤɚ ɜɢɦɿɪɸɜɚɧɧɹ ɡɧɚɱɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɜɢɧɧɚ 
ɦɚɬɢ ɪɿɡɧɿ ɡɧɚɱɟɧɧɹ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɧɚɩɪɚɰɸɜɚɧɧɹ ȺɌɁ. 

Ɂ ɜɢɳɟɫɤɚɡɚɧɨɝɨ ɜɢɩɥɢɜɚє, ɳɨ ɜɢɦɨɝɢ ɞɨ ɦɟɬɪɨɥɨɝɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɫɨɛɿɜ 
ɬɟɯɧɿɱɧɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ (ɁɌȾ) ɩɨɜɢɧɧɿ ɮɨɪɦɭɜɚɬɢɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɚɥɶɧɢɯ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɧɚɩɪɚɰɸɜɚɧɶ, ɜɿɞɩɨɜɿɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɨʀ ɳɿɥɶɧɨɫɬɿ ɜɿɞɦɨɜ ɩɨ 
ɤɨɧɬɪɨɥɶɨɜɚɧɨɦɭ ɩɚɪɚɦɟɬɪɭ. Ɍɨɦɭ ɞɥɹ ɦɚɥɢɯ ɧɚɩɪɚɰɸɜɚɧɶ ɰɿ ɩɨɤɚɡɧɢɤɢ ɛɭɞɭɬɶ ɹɜɥɹɬɢ ɫɨɛɨɸ 
ɩɿɞɜɢɳɟɧɭ ɡɚ ɩɨɯɢɛɤɨɸ ɨɰɿɧɤɭ. 

ȼɚɠɥɢɜɢɦ ɟɬɚɩɨɦ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɸ ȺɌɁ є ɜɢɡɧɚɱɟɧɧɹ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ 
ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ⱦɨ ɧɨɪɦɚɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɿɜ ɜɿɞɧɨɫɹɬɶɫɹ: ɧɨɦɿɧɚɥɶɧɟ, 
ɝɪɚɧɢɱɧɟ ɿ ɞɨɩɭɫɬɢɦɟ. Ɂɚɥɟɠɧɨ ɜɿɞ ɜɢɞɭ ɡɦɿɧɢ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɿɫɧɭɸɬɶ ɞɜɚ ɩɿɞɯɨɞɢ 
ɞɨ ɨɰɿɧɤɢ ɞɨɩɭɫɬɢɦɢɯ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɿɞɯɢɥɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ȺɌɁ. 
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɦɟɬɨɞɿɜ ɪɨɡɪɚɯɭɧɤɭ ɞɨɩɭɫɬɢɦɢɯ ɜɿɞɯɢɥɟɧɶ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 

 
Ɋɢɫ.  1 – Ʉɥɚɫɢɮɿɤɚɰɿɹ ɦɟɬɨɞɿɜ ɩɪɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɬɢɦɢɯ ɜɿɞɯɢɥɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 

 
ɉɪɢ ɦɨɧɨɬɨɧɧɿɣ ɡɦɿɧɿ ɡɧɚɱɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɨɩɭɫɬɢɦɟ ɜɿɞɯɢɥɟɧɧɹ 

ɜɫɬɚɧɨɜɥɸєɬɶɫɹ:  
ɜɢɯɨɞɹɱɢ ɡ ɭɦɨɜ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɞɚɧɨʀ ɛɟɡɜɿɞɦɨɜɧɨɫɬɿ ɞɥɹ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ȺɌɁ, ɩɨɜ'ɹɡɚɧɢɯ ɿɡ 
ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɛɟɡɩɟɤɢ ɪɭɯɭ ɡɚ ɩɟɜɧɢɣ ɩɟɪɿɨɞ;  
ɜɢɯɨɞɹɱɢ ɡ ɭɦɨɜɢ ɦɿɧɿɦɭɦɭ ɩɢɬɨɦɢɯ ɜɢɬɪɚɬ, ɩɨɜ'ɹɡɚɧɢɯ ɡ ɟɤɫɩɥɭɚɬɚɰɿєɸ ɬɚ ɪɟɦɨɧɬɨɦ 
ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɚɝɪɟɝɚɬɭ. 

ɍ ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɞɨɩɭɫɬɢɦɟ ɜɿɞɯɢɥɟɧɧɹ 𝐷 ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɜɢɪɚɡɿɜ 
 

 
 
ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɡɚɫɧɨɜɚɧɟ ɧɚ ɦɿɧɿɦɿɡɚɰɿʀ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɜɢɞɭ 
 

 
 

ɞɟ 𝑄ሺ𝐷ሻ – ɣɦɨɜɿɪɧɿɫɬɶ ɜɿɞɦɨɜɢ ɟɥɟɦɟɧɬɚ ɡɚ ɬɟɪɦɿɧ ɣɨɝɨ ɫɥɭɠɛɢ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɜɟɥɢɱɢɧɢ 𝐷; 𝐾ሺ𝐷ሻ – ɱɢɫɥɨ ɩɟɪɟɜɿɪɨɤ ɟɥɟɦɟɧɬɚ ɡɚ ɩɟɪɿɨɞ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɪɢ ɜɫɬɚɧɨɜɥɟɧɢɯ 𝐷 ɿ 𝐿М; 𝐿М – 

ɦɿɠɤɨɧɬɪɨɥɶɧɢɣ ɩɪɨɛɿɝ ɚɜɬɨɦɨɛɿɥɹ; 𝐿Фሺ𝐷ሻ – ɫɟɪɟɞɧɿɣ (ɮɚɤɬɢɱɧɢɣ) ɪɟɫɭɪɫ ɫɤɥɚɞɨɜɨʀ ɱɚɫɬɢɧɢ 
ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 𝐷. 
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ɉɪɢ ɧɟɦɨɧɨɬɨɧɧɿɣ ɡɦɿɧɿ ɡɧɚɱɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɨɩɭɫɬɢɦɟ ɜɿɞɯɢɥɟɧɧɹ 
ɜɫɬɚɧɨɜɥɸєɬɶɫɹ: 

 ɲɥɹɯɨɦ ɬɨɥɟɪɚɧɬɧɢɯ ɦɟɠ; 
 ɦɟɬɨɞɨɦ ɦɚɬɪɢɰɶ ɩɟɪɟɯɿɞɧɢɯ ɣɦɨɜɿɪɧɨɫɬɟɣ; 
 ɦɟɬɨɞɨɦ ɨɩɬɢɦɿɡɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 
Ɇɟɬɨɞ ɬɨɥɟɪɚɧɬɧɢɯ ɦɟɠ ɞɨɡɜɨɥɹє ɡɧɚɯɨɞɢɬɢ ɝɪɚɧɢɱɧɿ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ, ɪɨɡɩɨɞɿɥɟɧɢɯ 

ɡɚ ɧɨɪɦɚɥɶɧɢɦ ɡɚɤɨɧɨɦ, ɭ ɪɚɡɿ ɦɿɧɿɦɚɥɶɧɨʀ ɫɬɚɬɢɫɬɢɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɭ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ 
ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ ɚɛɨ ɧɟɜɿɞɨɦɿ, ɚɛɨ ɧɟ ɩɨɜɢɧɧɿ ɩɪɢɣɦɚɬɢɫɹ ɞɨ ɭɜɚɝɢ, ɧɚɩɪɢɤɥɚɞ ɞɥɹ ɜɭɡɥɿɜ, 
ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɛɟɡɩɟɤɭ ɪɭɯɭ. 

ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɨɩɬɢɦɿɡɚɰɿɸ ɩɪɨɜɨɞɹɬɶ ɡɚ ɤɪɢɬɟɪɿєɦ ɦɿɧɿɦɿɡɚɰɿʀ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ ɧɚ 
ɪɟɦɨɧɬ ɿ ɪɟɝɭɥɸɜɚɧɧɹ (ɩɨɜɧɟ ɚɛɨ ɱɚɫɬɤɨɜɟ ɜɿɞɧɨɜɥɟɧɧɹ ɩɚɪɚɦɟɬɪɚ) ɜ ɩɪɢɩɭɳɟɧɧɿ, ɳɨ ɩɨɜɟɞɿɧɤɚ 
ɩɚɪɚɦɟɬɪɚ ɜ ɦɿɪɭ ɧɚɩɪɚɰɸɜɚɧɧɹ ɨɩɢɫɭєɬɶɫɹ ɦɚɪɤɿɜɫɶɤɨʀ ɦɨɞɟɥɥɸ. Ɇɟɬɨɞ ɦɚɬɪɢɰɶ ɩɟɪɟɯɿɞɧɢɯ 
ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɪɹɞɭ ɩɨɫɥɿɞɨɜɧɢɯ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɚ ɜ ɦɨɦɟɧɬɢ ɤɨɧɬɪɨɥɸ 
ɩɪɢ ɤɨɟɮɿɰɿєɧɬɿ ɤɨɪɟɥɹɰɿʀ ɦɿɠ ɩɪɢɪɨɫɬɚɦɢ ɩɚɪɚɦɟɬɪɿɜ ɧɚ ɫɭɫɿɞɧɿɯ ɰɢɤɥɚɯ ɤɨɧɬɪɨɥɸ ɦɟɧɲɟ 0,5. 

Ɇɟɬɨɞ ɨɩɬɢɦɿɡɚɰɿʀ ɧɚ ɨɫɧɨɜɿ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɬɢɦɢɯ ɜɿɞɯɢɥɟɧɶ ɧɚ ɨɫɧɨɜɿ ɡɧɚɯɨɞɠɟɧɧɹ ɦɿɧɿɦɭɦɭ ɩɢɬɨɦɢɯ ɜɢɬɪɚɬ ɧɚ 
ɟɤɫɩɥɭɚɬɚɰɿɸ ɬɚ ɪɟɦɨɧɬ ɡɚ ɦɿɠɤɨɧɬɪɨɥɶɧɢɣ ɩɟɪɿɨɞ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ ɩɨɦɢɥɨɤ ɩɟɪɲɨɝɨ ɿ 
ɞɪɭɝɨɝɨ ɪɨɞɭ ɡɚ ɭɦɨɜɢ, ɳɨ ɤɨɧɬɪɨɥɶɨɜɚɧɢɣ ɩɚɪɚɦɟɬɪ ɩɿɞɩɨɪɹɞɤɨɜɭєɬɶɫɹ ɦɚɪɤɿɜɫɶɤɨʀ ɦɨɞɟɥɿ. 
Ɋɨɡɝɥɹɧɭɬɿ ɡɚɞɚɱɿ ɜɢɡɧɚɱɟɧɧɹ ɞɨɩɭɫɬɢɦɢɯ ɜɿɞɯɢɥɟɧɶ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɢɪɿɲɟɧɿ ɜ 
ɩɪɢɩɭɳɟɧɧɿ ɨɞɧɨɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɚɛɨ ɛɚɝɚɬɨɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɤɨɧɬɪɨɥɸ ɡ ɧɟɡɚɥɟɠɧɢɦɢ 
ɤɨɧɬɪɨɥɶɨɜɚɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɡɚ ɭɦɨɜɢ, ɳɨ ɡɧɚɱɟɧɧɹ ɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɿ ɩɨɯɢɛɨɤ ʀɯ 
ɜɢɦɿɪɸɜɚɧɧɹ ɪɨɡɩɨɞɿɥɟɧɿ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. 
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5. ȾɋɌɍ 3649:2010. Ʉɨɥɿɫɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨɛɢ. ȼɢɦɨɝɢ ɳɨɞɨ ɛɟɡɩɟɱɧɨɫɬɿ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɬɚ 
ɦɟɬɨɞɢ ɤɨɧɬɪɨɥɸɜɚɧɧɹ. 
6. Guide to the Expression of Uncertainty in Measurement (GUM): First edition. – ISO, Switzerland, 1993. – 

101 p. 
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ɍȾɄ 629.113 
 
ȾɈɋɅȱȾɀȿɇɇə Ɋɍɏɍ ȺȼɌɈɉɈȲɁȾȺ ɉɊɂ ɍɉɊȺȼɅȱɇɇȱ ɇȺɉȱȼɉɊɂɑȿɉɈɆ 

ɒɅəɏɈɆ ȽȺɅɖɆɍȼȺɇɇə ɄɈɅȱɋ ɈȾɇȱЄȲ Ɉɋȱ ɇȺ ɆɈȾȿɅȱ 
 

RESEARCH OF A TRUCK TRAIN MOVEMENT WHEN DRIVING SEMITRAILER BY 
SLOWDOWNING OF WHEELS OF ONE AXIS PIN ON THE MODEL 

 
Ɇɚɪɱɭɤ Ɋɨɦɚɧ1, Ɇɚɪɱɭɤ ɇɚɡɚɪ1, ɋɚɯɧɨ ȼɨɥɨɞɢɦɢɪ2, əɳɟɧɤɨ Ⱦɦɢɬɪɨ2 

 
1ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  

ɜɭɥ. ɋɨɛɨɪɧɚ,11, ɦ. Ɋɿɜɧɟ, 33000 
2ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, ɜɭɥ. Ɇɢɯɚɣɥɚ Ɉɦɟɥɹɧɨɜɢɱɚ-ɉɚɜɥɟɧɤɚ,  

ɦ. Ʉɢʀɜ, 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 VS2Dɋ 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.  

 
ɍ ɪɨɛɨɬɿ [1] ɞɨɜɟɞɟɧɨ, ɳɨ ɫɭɬɬєɜɨɝɨ ɩɨɥɿɩɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɦɚɧɟɜɪɟɧɨɫɬɿ ɚɜɬɨɩɨʀɡɞɚ ɡ 

ɞɨɜɝɨɛɚɡɨɜɢɦ ɧɚɩɿɜɩɪɢɱɟɩɨɦ ɦɨɠɧɚ ɞɨɫɹɝɬɢ ɩɪɢ ɝɚɥɶɦɭɜɚɧɧɿ ɨɞɧɨɝɨ ɡ ɤɨɥɿɫ ɡɚɞɧɶɨʀ ɨɫɿ. Ɍɚɤ, 
ɡɚ ɜɟɥɢɱɢɧɢ ɝɚɥɶɦɿɜɧɨɝɨ ɦɨɦɟɧɬɭ ɜ ɦɟɠɚɯ 2 ɤɇɦ ɧɚ ɨɞɧɨɦɭ ɡ ɤɨɥɿɫ ɡɚɞɧɶɨʀ ɨɫɿ ɤɪɢɜɢɡɧɚ 
ɬɪɚєɤɬɨɪɿʀ ɜɨɡɢɤɚ ɧɚɩɿɜɩɪɢɱɟɩɚ ɡɛɿɥɶɲɭєɬɶɫɹ ɧɚ 33% ɿ ɜɿɞɩɨɜɿɞɧɨ ɰɶɨɦɭ ɧɚ ɫɬɿɥɶɤɢ ɠ 
ɡɦɟɧɲɭєɬɶɫɹ ɪɚɞɿɭɫ ɩɨɜɨɪɨɬɭ ɧɚɩɿɜɩɪɢɱɟɩɚ ɿ ɣɨɝɨ ɬɪɚєɤɬɨɪɿɹ ɧɚɛɥɢɠɚєɬɶɫɹ ɞɨ ɬɪɚєɤɬɨɪɿʀ 
ɚɜɬɨɦɨɛɿɥɹ-ɬɹɝɚɱɚ, ɳɨ ɿɞɟɧɬɢɱɧɨ ɩɨɜɨɪɨɬɭ ɚɜɬɨɩɨʀɡɞɚ ɡ ɤɟɪɨɜɚɧɢɦɢ ɨɫɹɦɢ (ɤɨɥɟɫɚɦɢ) 
ɧɚɩɿɜɩɪɢɱɟɩɚ. ɉɪɨɬɟ, ɨɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɩɨɬɪɟɛɭɸɬɶ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɩɟɪɟɜɿɪɤɢ. Ɍɚɤɚ 
ɩɟɪɟɜɿɪɤɚ ɛɭɥɚ ɡɞɿɣɫɧɟɧɚ ɧɚ ɦɚɫɲɬɚɛɨɜɚɧɿɣ ɦɨɞɟɥɿ ɚɜɬɨɩɨʀɡɞɚ [2]. 

Ɏɿɡɢɱɧɨɸ ɦɨɞɟɥɥɸ є ɡɦɟɧɲɟɧɚ ɤɨɩɿɹ ɨɛ’єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ, ɧɚɞɿɥɟɧɚ ɬɢɦɢ ɠ ɮɿɡɢɱɧɢɦɢ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ, ɳɨ ɿ ɨɪɢɝɿɧɚɥ, ɬɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɬɶɫɹ ɡ ɦɨɞɟɥɥɸ. Ⱦɥɹ ɮɿɡɢɱɧɨʀ ɦɨɞɟɥɿ 
ɧɟ ɨɛɨɜ’ɹɡɤɨɜɚ ɦɨɞɟɥɶ ɦɚɬɟɦɚɬɢɱɧɚ, ɨɬɠɟ ɫɩɪɨɳɭɸɬɶɫɹ ɪɨɡɪɚɯɭɧɤɢ, ɚ ɞɚɧɿ ɦɨɠɧɚ ɨɬɪɢɦɭɜɚɬɢ 
ɧɚɩɪɹɦɭ ɡ ɨɛ’єɤɬɚ ɞɨɫɥɿɞɠɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɞɚɬɱɢɤɢ, ɡɚɩɢɫɭɸɱɿ ɟɥɟɦɟɧɬɢ ɿ ɬ.ɩ., ɚ ɪɭɯ 
ɡɚɞɚɜɚɬɢ ɜɢɤɨɧɚɜɱɢɦɢ ɩɪɢɫɬɪɨɹɦɢ [3].  

Ɇɨɞɟɥɶ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɩɨʀɡɞɚ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɦɨɞɟɥɿ ɚɜɬɨɦɨɛɿɥɹ-ɬɹɝɚɱɚ ɿ ɧɚɩɿɜɩɪɢɱɟɩɚ 
(ɪɢɫ. 1). Ȼɚɡɨɸ ɞɥɹ ɦɨɞɟɥɿ ɬɹɝɚɱɚ ɛɭɥɨ ɨɛɪɚɧɨ ɫɿɞɟɥɶɧɢɣ ɬɹɝɚɱ MAN TGS 19.360. ɐɟ ɚɜɬɨɦɨɛɿɥɶ 
ɡ ɤɨɥɿɫɧɨɸ ɮɨɪɦɭɥɨɸ 4×2. Ƀɨɝɨ ɫɩɨɪɹɞɠɟɧɚ ɦɚɫɚ 6790 ɤɝ, ɞɨɩɭɫɬɢɦɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɫɿɞɟɥɶɧɨ-ɡɱɿɩɧɢɣ ɩɪɢɫɬɪɿɣ 12210 ɤɝ. Ⱦɨɜɠɢɧɚ ɫɤɥɚɞɚє 5872 ɦɦ, ɤɨɥɿɹ 2240 ɦɦ, ɜɢɫɨɬɚ ɫɿɞɥɚ 
1185 ɦɦ.  

Ɉɫɧɨɜɨɸ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɦɨɞɟɥɿ ɧɚɩɿɜɩɪɢɱɟɩɚ є ɞɜɨɜɿɫɧɢɣ ɧɚɩɿɜɩɪɢɱɿɩ Utility VS2Dɋ ɡ 
ɤɟɪɨɜɚɧɢɦɢ ɡɚɞɧɿɦɢ ɨɫɹɦɢ. Ⱦɨɜɠɢɧɚ ɣɨɝɨ ɤɭɡɨɜɚ 16154 ɦɦ, ɤɨɥɿɫɧɚ ɛɚɡɚ 8075 ɦɦ, ɡɚɝɚɥɶɧɚ 
ɲɢɪɢɧɚ 2600 ɦɦ, ɜɢɫɨɬɚ ɡɱɿɩɤɢ 1190 ɦɦ. ɉɨɜɧɚ ɦɚɫɚ ɚɜɬɨɩɨʀɡɞɚ 22 ɬ. 

Ɉɛɪɚɧɢɣ ɦɚɫɲɬɚɛ ɫɬɚɧɨɜɢɬɶ 1:20.  
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Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɚɜɬɨɩɨʀɡɞɚ ɡ ɤɟɪɨɜɚɧɨɸ ɩɪɢɱɿɩɧɨɸ ɥɚɧɤɨɸ 

 
ɉɪɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɞɿɛɧɨɫɬɿ ɩɪɢɣɧɹɬɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ π-ɬɟɨɪɟɦɭ, ɡɝɿɞɧɨ ɡ ɹɤɨɸ ɞɥɹ 

ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ ɧɟɨɛɯɿɞɧɨ ɿ ɞɨɫɬɚɬɧɶɨ p=n-k ɛɟɡɪɨɡɦɿɪɧɢɯ ɜɟɥɢɱɢɧ, ɞɟ n – ɤɿɥɶɤɿɫɬɶ ɮɿɡɢɱɧɢɯ 
ɡɦɿɧɧɢɯ, ɹɤɿ ɨɩɢɫɭɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ k ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɮɿɡɢɱɧɢɯ ɜɟɥɢɱɢɧ. Ɂ π-ɬɟɨɪɟɦɢ 
ɜɢɩɥɢɜɚє, ɳɨ ɹɤɳɨ ɞɜɿ ɞɢɧɚɦɿɱɧɿ ɫɢɫɬɟɦɢ ɨɩɢɫɚɧɿ ɨɞɧɚɤɨɜɢɦɢ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ, 
ɬɨ ɪɿɲɟɧɧɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ ɛɭɞɟ ɦɚɫɲɬɚɛɧɨ ɧɟɡɦɿɧɧɢɦ ɩɪɢ ɬɢɯ ɫɚɦɢɯ π ɝɪɭɩɚɯ. ɓɨɛ 
ɦɨɞɟɥɶ ɛɭɥɚ ɞɢɧɚɦɿɱɧɨ ɩɨɞɿɛɧɚ ɞɨ ɨɪɢɝɿɧɚɥɭ, ɜɟɥɢɱɢɧɢ ɰɢɯ π ɝɪɭɩ ɩɨɜɢɧɧɿ ɛɭɬɢ ɨɞɧɚɤɨɜɿ ɞɥɹ 
ɨɛɨɯ ɫɢɫɬɟɦ. Ȼɚɡɭɸɱɢɫɶ ɧɚ ɰɿɣ ɿɞɟʀ, ɦɨɠɧɚ ɩɿɞɿɛɪɚɬɢ ɩɚɪɚɦɟɬɪɢ ɦɨɞɟɥɿ, ɜɿɞɩɨɜɿɞɧɿ ɪɟɚɥɶɧɢɦ 
[4-6]. 

Ɉɫɨɛɥɢɜɨɫɬɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɨɩɢɫɚɧɨ ɧɢɠɱɟ. 
Ⱦɥɹ ɜɿɞɫɬɟɠɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɨɤ ɧɚ ɧɢɯ ɜɫɬɚɧɨɜɥɟɧɨ ɫɜɿɬɥɨɞɿɨɞɢ 

ɱɟɪɜɨɧɨɝɨ ɤɨɥɶɨɪɭ ɞɥɹ ɨɫɿ ɬɹɝɚɱɚ ɿ ɡɟɥɟɧɨɝɨ ɞɥɹ ɨɫɿ ɧɚɩɿɜɩɪɢɱɟɩɚ. ɇɚɞ ɬɟɫɬɨɜɢɦ ɫɬɟɧɞɨɦ 
ɪɨɡɦɿɳɟɧɨ ɤɚɦɟɪɭ, ɹɤɚ ɪɨɛɢɬɶ ɡɧɿɦɤɢ ɱɟɪɟɡ ɡɚɞɚɧɿ ɩɪɨɦɿɠɤɢ ɱɚɫɭ. Ɉɬɪɢɦɚɧɿ ɮɨɬɨɝɪɚɮɿʀ 
ɨɛɪɨɛɥɸɸɬɶɫɹ ɩɪɨɝɪɚɦɧɨ, ɿɡ ɡɨɛɪɚɠɟɧɧɹ ɜɿɞɫɿɸєɬɶɫɹ ɜɫɟ, ɤɪɿɦ ɦɚɪɤɟɪɿɜ. ɉɨɬɿɦ ɨɬɪɢɦɚɧɿ ɬɨɱɤɢ 
ɝɪɭɩɭɸɬɶɫɹ ɡɚ ɡɚʀɡɞɚɦɢ ɿ ɡ’єɞɧɚɜɲɢ ʀɯ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɬɪɚєɤɬɨɪɿɸ ɪɭɯɭ ɯɚɪɚɤɬɟɪɧɢɯ ɬɨɱɨɤ 
ɦɨɞɟɥɿ ɞɥɹ ɤɨɠɧɨɝɨ ɬɟɫɬɨɜɨɝɨ ɡɚʀɡɞɭ. 

Ⱦɥɹ ɤɨɠɧɨɝɨ ɡɚʀɡɞɭ ɛɭɥɨ ɡɪɨɛɥɟɧɨ ɜɿɞ 10 ɡɧɿɦɤɿɜ. Ɋɟɡɭɥɶɬɚɬɢ 4-ɯ ɬɟɫɬɨɜɢɯ ɡɚʀɡɞɿɜ ɞɥɹ 
ɚɜɬɨɩɨʀɡɞɚ ɡ ɛɚɡɨɸ ɧɚɩɿɜɩɪɢɱɟɩɚ 370 ɦɦ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɝɚɥɶɦɿɜɧɨɝɨ ɦɨɦɟɧɬɭ ɧɚ ɨɞɧɨɦɭ ɡ ɤɨɥɿɫ 
ɧɚɩɿɜɩɪɢɱɟɩɚ ɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 2. Ɍɨɱɤɢ ɧɚ ɞɚɧɿɣ ɫɯɟɦɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɨɥɨɠɟɧɧɸ ɯɚɪɚɤɬɟɪɧɢɯ 
ɬɨɱɨɤ ɭ ɦɨɦɟɧɬ ɮɨɬɨɝɪɚɮɭɜɚɧɧɹ. ɉɪɢɛɥɢɡɧɚ ɬɪɚєɤɬɨɪɿɹ ɪɭɯɭ ɫɟɪɟɞɢɧɢ ɤɟɪɨɜɚɧɢɯ ɨɫɟɣ 
ɜɢɡɧɚɱɚɥɚɫɶ ɹɤ ɫɟɪɟɞɢɧɚ ɦɿɠ ɬɨɱɤɚɦɢ, ɹɤɿ ɧɚɣɦɟɧɲɟ ɿ ɧɚɣɛɿɥɶɲɟ ɜɿɞɞɚɥɟɧɿ ɜɿɞ ɰɟɧɬɪɚ 
ɨɩɢɫɭɜɚɧɨɝɨ ɤɨɥɚ. ɍɫɟɪɟɞɧɟɧɿ ɬɪɚєɤɬɨɪɿʀ ɪɭɯɭ ɨɛɨɯ ɦɚɪɤɟɪɿɜ ɦɚɸɬɶ ɧɟɡɧɚɱɧɿ ɜɿɞɯɢɥɟɧɧɹ, 
ɩɨɜɟɞɿɧɤɭ ɦɨɞɟɥɿ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɚɞɟɤɜɚɬɧɨɸ ɞɥɹ ɦɚɧɟɜɪɭ ɤɨɥɚ. Ɋɨɡɛɿɠɧɨɫɬɿ ɦɿɠ 
ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ ɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɡɦɿɳɟɧɧɹ ɬɪɚєɤɬɨɪɿʀ ɧɚɩɿɜɩɪɢɱɟɩɚ ɳɨɞɨ 
ɬɪɚєɤɬɨɪɿʀ ɬɹɝɚɱɚ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ 5,2%.  
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Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɢ ɡɚʀɡɞɿɜ ɩɨ ɤɨɥɭ 

 
Ɋɟɡɭɥɶɬɚɬɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɞɨɜɟɞɟɧɨ, ɳɨ ɤɟɪɭɜɚɧɧɹ ɧɚɩɿɜɩɪɢɱɟɩɨɦ ɲɥɹɯɨɦ ɝɚɥɶɦɭɜɚɧɧɹ 

ɨɞɧɨɝɨ ɡ ɣɨɝɨ ɤɨɥɿɫ ɿɞɟɧɬɢɱɧɨ ɤɟɪɭɜɚɧɧɸ ɩɟɪɟɞɧɶɨɸ ɜɿɫɫɸ ɧɚɩɿɜɩɪɢɱɟɩɚ ɡ ɩɪɹɦɢɦ ɩɪɢɜɨɞɨɦ 
ɭɩɪɚɜɥɿɧɧɹ ɿ ɩɟɪɟɞɚɬɨɱɧɢɦ ɜɿɞɧɨɲɟɧɧɹɦ ɩɪɢɜɨɞɭ 0,5. Ɋɨɡɛɿɠɧɨɫɬɿ ɜ ɭɫɿɯ ɜɢɩɚɞɤɚɯ ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɥɢ 12%, ɬɨɛɬɨ ɝɚɥɶɦɭɜɚɧɧɹ ɨɞɧɨɝɨ ɡ ɤɨɥɿɫ ɧɚɩɿɜɩɪɢɱɟɩɚ ɩɟɪɫɩɟɤɬɢɜɧɨ ɞɥɹ 
ɤɟɪɭɜɚɧɧɹ ɚɜɬɨɩɨʀɡɞɿɜ ɡ ɞɨɜɝɨɛɚɡɨɜɢɦɢ ɧɚɩɿɜɩɪɢɱɟɩɚɦɢ. 
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ɍȾɄ 629.113.004 
 

ɎɈɊɆɍȼȺɇɇə ɉɈɋɌȺɑȺɅɖɇɂɐɖɄɈȽɈ ɅȺɇɐɘȽȺ ɍ ɋɂɋɌȿɆȱ 
ɁȺȻȿɁɉȿɑȿɇɇə ɁȺɉȺɋɇɂɆɂ ɑȺɋɌɂɇȺɆɂ ȺȼɌɈɋȿɊȼȱɋɇɂɏ ɉȱȾɉɊɂЄɆɋɌȼ 

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

AUTOMOBILE SERVICE STATION 
 

Ɇɨɪɨɡɸɤ ɋɟɪɝɿɣ, Ƚɥɿɧɱɭɤ ȼɚɥɟɪɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ɓɨɪɿɱɧɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɤɨɧɫɬɪɭɤɰɿɣɧɢɯ ɡɦɿɧ ɚɜɬɨɦɨɛɿɥɿɜ ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 2000 ɞɨ 4000 

ɞɟɬɚɥɟɣ ɿ ɜɭɡɥɿɜ. Ɍɨɦɭ, ɬɿɥɶɤɢ ɜɧɟɫɟɧɧɹ ɡɦɿɧ ɭ ɤɚɬɚɥɨɝɢ ɡɚɣɦɚє ɛɚɝɚɬɨ ɱɚɫɭ (20-30 ɝɨɞɢɧ ɭ ɪɿɤ). 
ȼɟɥɢɤɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɩɥɚɧɭɜɚɧɧɸ ɡɚɩɚɫɧɢɯ ɱɚɫɬɢɧ, ɬɨɦɭ ɳɨ ɧɟɞɨɫɬɚɱɚ ɜɢɤɥɢɤɚє 

ɩɪɨɫɬɨʀ ɚɜɬɨɦɨɛɿɥɿɜ ɿ ɫɭɬɬєɜɟ ɡɧɢɠɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɨʀ ɫɩɪɨɦɨɠɧɨɫɬɿ. ȼɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ 
ɡɚɩɱɚɫɬɢɧ ɜɟɞɟ ɞɨ ɧɟɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɨɛɨɱɨʀ ɫɢɥɢ, ɨɛɥɚɞɧɚɧɧɹ ɿ ɦɚɬɟɪɿɚɥɿɜ ɬɚ 
ɿɧɲɢɯ ɜɢɬɪɚɬ. Ʉɪɿɦ ɬɨɝɨ, ɡɛɟɪɿɝɚɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɡɚɩɚɫɧɢɯ ɱɚɫɬɢɧ ɬɚ ɦɚɬɟɪɿɚɥɿɜ, ɹɤɚ ɫɹɝɚє 
ɞɟɤɿɥɶɤɚ ɬɢɫɹɱ ɧɚɣɦɟɧɭɜɚɧɶ, ɩɨɬɪɟɛɭє ɜɟɥɢɤɢɯ ɜɢɬɪɚɬ, ɡɪɨɫɬɚɧɧɹ ɫɤɥɚɞɫɶɤɢɯ ɩɥɨɳ ɿ ɜɟɞɟ ɞɨ 
ɡɧɢɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

Ɂ ɦɟɬɨɸ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɡɛɟɪɿɝɚɧɧɹ ɡɚɩɚɫɧɢɯ ɱɚɫɬɢɧ ɧɚ ɫɤɥɚɞɚɯ ɡɞɿɣɫɧɸɸɬɶ 
ɪɨɡɩɨɞɿɥ ɡɚɩɱɚɫɬɢɧ ɧɚ 3 ɝɪɭɩɢ – Ⱥ,ȼ ɿ ɋ. Ɇɟɬɨɞ ɬɚɤɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ 
ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɿɧɮɨɪɦɚɰɿʀ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɸ ɬɚ ɪɟɝɭɥɸɜɚɧɧɹ ɪɿɜɧɿɜ ɡɚɩɚɫɭ ɡɚɩɱɚɫɬɢɧ ɧɚ ɫɤɥɚɞɚɯ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɫɸ 
ɧɨɦɟɧɤɥɚɬɭɪɭ ɧɟɨɛɯɿɞɧɨ ɪɨɡɩɨɞɿɥɢɬɢ ɧɚ ɬɪɢ ɝɪɭɩɢ Ⱥ, ȼ, ɋ ɡɚ ɜɿɞɫɨɬɤɨɦ ɜɿɞ ɫɭɦɚɪɧɢɯ ɡɚɬɪɚɬ. 
ɉɪɢ ɰɶɨɦɭ ɜ ɝɪɭɩɭ Ⱥ ɜɿɞɧɨɫɹɬɶɫɹ ɞɟɬɚɥɿ ɜɢɫɨɤɨɝɨ ɫɩɨɠɢɜɚɧɧɹ, ɬɨɛɬɨ ɞɟɮɿɰɢɬɧɿ 10% ɜɿɞ 
ɡɚɝɚɥɶɧɨʀ ɧɨɦɟɧɤɥɚɬɭɪɢ ɡɚɩɚɫɧɢɯ ɱɚɫɬɢɧ (100-150 ɧɚɣɦɟɧɭɜɚɧɶ). ɇɢɦɢ ɡɚɞɨɜɨɥɶɧɹєɬɶɫɹ 
ɛɥɢɡɶɤɨ 85% ɡɚɦɨɜɥɟɧɶ ɫɩɨɠɢɜɚɱɿɜ, ɚ ɜɚɪɬɿɫɬɶ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 70%. əɤɪɚɡ ɰɿ ɞɟɬɚɥɿ 
ɧɚɣɱɚɫɬɿɲɟ ɫɩɢɫɭɸɬɶɫɹ ɿ ɩɨɬɪɟɛɭɸɬɶ ɡɚɦɿɧɢ. 

Ƚɪɭɩɚ ȼ – ɞɟɬɚɥɿ ɫɟɪɟɞɧɶɨɝɨ ɫɩɨɠɢɜɚɧɧɹ, ɹɤɿ ɫɤɥɚɞɚɸɬɶ ɛɥɢɡɶɤɨ 20% ɡɚɝɚɥɶɧɨʀ 
ɧɨɦɟɧɤɥɚɬɭɪɢ (600-700 ɧɚɣɦɟɧɭɜɚɧɶ). ɇɢɦɢ ɡɚɞɨɜɨɥɶɧɹєɬɶɫɹ ɜɫɶɨɝɨ 5% ɩɨɬɪɟɛɢ ɧɚ ɡɚɩɚɫɧɿ 
ɱɚɫɬɢɧɢ, ɚ ɜɚɪɬɿɫɬɶ ɧɟ ɩɟɪɟɜɢɳɭє 10%. 

Ƚɪɭɩɚ ɋ – ɞɟɬɚɥɿ ɦɚɥɨɝɨ ɫɩɨɠɢɜɚɧɧɹ – 70% ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɧɨɦɟɧɤɥɚɬɭɪɢ, ɜɚɪɬɿɫɬɶ ɧɟ 
ɩɟɪɟɜɢɳɭє 10%. 

Ɉɫɧɨɜɧɭ ɭɜɚɝɭ ɩɪɢ ɭɩɪɚɜɥɿɧɧɿ ɡɚɩɚɫɚɦɢ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɩɨɬɪɿɛɧɨ ɩɪɢɞɿɥɢɬɢ ɝɪɭɩɿ Ⱥ, ɹɤɚ 
ɩɪɢ ɫɜɨʀɣ ɜɿɞɧɨɫɧɿɣ ɦɚɥɿɣ ɱɢɫɟɥɶɧɨɫɬɿ, ɫɤɥɚɞɚє ɛɿɥɶɲɭ ɱɚɫɬɢɧɭ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ ɿ ɬɢɦ ɫɚɦɢɦ 
ɜɢɤɥɢɤɚє ɧɚɣɛɿɥɶɲɿ ɜɢɬɪɚɬɢ ɩɨ ɡɛɟɪɟɠɟɧɧɸ ɡɚɩɱɚɫɬɢɧ, ɚ ɬɚɤɨɠ ɩɨ ʀɯ ɡɛɟɪɟɠɟɧɧɸ ɜ ɡɚɩɚɫɿ. Ⱦɥɹ 
ɰɿєʀ ɝɪɭɩɢ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɚɬɢ ɦɟɬɨɞ ɫɢɫɬɟɦɢ ɪɟɝɭɥɸɜɚɧɧɹ ɡɚɩɚɫɿɜ, ɞɟ ɩɨɬɪɟɛɭєɬɶɫɹ 
ɳɨɞɟɧɧɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ʀɯ ɮɚɤɬɢɱɧɢɦ ɪɿɜɧɟɦ. 

Ⱦɥɹ ɝɪɭɩɢ ȼ,ɋ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɫɢɫɬɟɦɚ ɪɟɝɭɥɸɜɚɧɧɹ ɡ ɩɟɪɿɨɞɢɱɧɢɦ ɤɨɧɬɪɨɥɟɦ ɜɿɞ ɧɟɞɿɥɿ, 
ɦɿɫɹɰɹ ɿ ɛɿɥɶɲɟ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɨ ɝɨɥɨɜɧɢɯ ɧɚɩɪɹɦɤɿɜ ɪɨɡɜɢɬɤɭ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ 
ɜɿɞɧɨɫɹɬɶɫɹ: 

1. Ɋɨɡɪɨɛɤɚ ɫɬɪɭɤɬɭɪɢ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɨɝɨ ɥɚɧɰɸɝɚ ɿ ɫɢɫɬɟɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɨɛɪɨɛɤɢ 
ɿɧɮɨɪɦɚɰɿʀ. 

2. Ɋɨɡɪɨɛɤɚ ɦɟɬɨɞɢɤɢ ɭɩɪɚɜɥɿɧɧɹ ɡɚɩɚɫɚɦɢ ɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɪɭɯɭ ɦɚɬɟɪɿɚɥɿɜ. 
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3. Ɋɨɡɪɨɛɤɚ ɡɚɫɨɛɿɜ ɤɨɦɩɥɟɤɫɧɨʀ ɦɟɯɚɧɿɡɚɰɿʀ ɿ ɚɜɬɨɦɚɬɢɡɚɰɿʀ ɞɥɹ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ. 
Ʌɨɝɿɫɬɢɤɚ ɜ ɫɢɫɬɟɦɿ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɩɨɫɬɚɱɚɧɧɹ – ɰɟ ɭɩɪɚɜɥɿɧɧɹ 

ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɢɦ ɥɚɧɰɸɝɨɦ. Ɇɨɜɚ ɣɞɟ ɩɪɨ ɥɚɧɰɸɝ, ɹɤɢɣ ɩɨɜ‘ɹɡɭє ɩɨɫɬɚɱɚɥɶɧɢɤɚ ɩɟɪɜɢɧɧɨʀ 
ɫɢɪɨɜɢɧɢ ɿ ɤɿɧɰɟɜɨɝɨ ɫɩɨɠɢɜɚɱɚ ɩɪɨɞɭɤɰɿʀ, ɜɤɥɸɱɚɸɱɢ ɩɨɫɬɚɱɚɧɧɹ ɫɢɪɨɜɢɧɢ ɿ ɦɚɬɟɪɿɚɥɿɜ, 
ɜɢɪɨɛɧɢɰɬɜɨ, ɰɟɧɬɪɚɥɿɡɨɜɚɧɟ ɫɤɥɚɞɭɜɚɧɧɹ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɩɪɨɦɿɠɧɟ ɫɤɥɚɞɭɜɚɧɧɹ ɿ 
ɫɩɨɠɢɜɚɧɧɹ (ɩɪɨɞɚɠ). 

ɉɿɞ ɱɚɫ ɪɟɚɥɿɡɚɰɿʀ ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɢɧɰɢɩɿɜ ɫɩɨɠɢɜɚɱɚ ɧɟ ɰɿɤɚɜɢɬɶ, ɯɬɨ ɜɢɪɨɛɥɹє 
ɩɪɨɞɭɤɰɿɸ, ɹɤ ɜɨɧɚ ɩɨɫɬɚɱɚєɬɶɫɹ, ɞɟ ɡɛɟɪɿɝɚєɬɶɫɹ. ɋɩɨɠɢɜɚɱɚ ɰɿɤɚɜɢɬɶ ɦɨɠɥɢɜɿɫɬɶ ɜɿɥɶɧɨɝɨ 
ɩɪɢɞɛɚɧɧɹ ɜ ɧɟɨɛɯɿɞɧɢɣ ɱɚɫ ɡɚ ɪɚɰɿɨɧɚɥɶɧɢɦɢ ɰɿɧɚɦɢ. ɉɪɢɤɥɚɞ ɥɨɝɿɫɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, ɞɟ ɞɨɛɪɟ 
ɨɪɝɚɧɿɡɨɜɚɧɟ ɿ ɧɚɞɿɣɧɟ ɩɨɫɬɚɱɚɧɧɹ – ɰɟ ɟɥɟɤɬɪɨɟɧɟɪɝɿɹ. ɋɩɨɠɢɜɚɱ ɨɞɟɪɠɭє ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ 
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ ɿ ɣɨɝɨ ɧɟ ɰɿɤɚɜɢɬɶ, ɞɟ ɜɨɧɚ ɜɢɪɨɛɥɹєɬɶɫɹ, ɯɬɨ ʀʀ ɩɨɫɬɚɱɚє ɿ ɬɚɤɟ ɿɧɲɟ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɫɩɨɠɢɜɚɱɚ ɜɚɠɥɢɜɿ ɧɚɞɿɣɧɿɫɬɶ, ɹɤɿɫɬɶ ɿ ɰɿɧɚ ɩɨɫɥɭɝ. 
Ɉɬɠɟ, ɥɨɝɿɫɬɢɱɧɢɣ ɩɿɞɯɿɞ ɩɟɪɟɞɛɚɱɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɤɨɧɬɪɨɥɸ ɪɭɯɭ ɦɚɬɟɪɿɚɥɿɜ ɜɿɞ 

ɩɨɫɬɚɱɚɥɶɧɢɤɚ ɫɢɪɨɜɢɧɢ, ʀʀ ɩɟɪɟɪɨɛɤɢ, ɜɢɪɨɛɧɢɰɬɜɚ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɿ ɩɪɨɞɚɠ ʀʀ ɫɩɨɠɢɜɚɱɟɜɿ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɢɣ ɥɚɧɰɸɝ ɚɛɨ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɚ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚє 

ɤɨɦɩɥɟɤɫ ɞɿɣ ɩɨ ɩɥɚɧɭɜɚɧɧɸ, ɤɨɨɪɞɢɧɚɰɿʀ ɿ ɤɨɧɬɪɨɥɸ ɪɭɯɭ ɦɚɬɟɪɿɚɥɿɜ, ɞɟɬɚɥɟɣ ɿ ɤɿɧɰɟɜɨʀ 
ɩɪɨɞɭɤɰɿʀ ɜɿɞ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ ɜɢɯɿɞɧɨʀ ɫɢɪɨɜɢɧɢ ɿ ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɩɨɤɭɩɰɹ ɚɛɨ ɫɩɨɠɢɜɚɱɚ. 

ɋɤɥɚɞɧɢɣ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɢɣ ɥɚɧɰɸɝ ɮɨɪɦɭєɬɶɫɹ, ɹɤ ɩɪɚɜɢɥɨ, ɭ ɞɟɤɿɥɶɤɚ ɟɬɚɩɿɜ. 
ȿɬɚɩ 1 – ɚɧɚɥɿɡ ɿ ɨɰɿɧɤɚ ɞɿɹɥɶɧɨɫɬɿ ɤɨɦɩɚɧɿʀ ɭ ɦɢɧɭɥɨɦɭ, ɫɬɚɧ ɪɢɧɤɭ ɿ ɫɤɥɚɞ ɫɩɨɠɢɜɚɱɿɜ, 

ɫɭɬɶ ɫɬɪɚɬɟɝɿʀ, ɹɤɨɸ ɤɨɪɢɫɬɭєɬɶɫɹ ɤɨɦɩɚɧɿɹ. 
ȿɬɚɩ 2 – ɩɨɛɭɞɨɜɚ ɤɨɲɬɨɪɢɫɧɨʀ ɦɨɞɟɥɿ, ɹɤɚ ɡɜ‘ɹɡɭє ɜɫɿ ɥɚɧɤɢ ɥɚɧɰɸɝɚ ɿ ɞɨɡɜɨɥɹє 

ɜɢɡɧɚɱɢɬɢ ɜɩɥɢɜ ɬɢɯ ɱɢ ɿɧɲɢɯ ɥɚɧɨɤ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɫɿєʀ ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ, ɬɨɛɬɨ ɧɚ 
ɡɚɞɨɜɨɥɟɧɧɹ ɜɢɦɨɝ ɫɩɨɠɢɜɚɱɿɜ, ɪɨɡɪɨɛɤɚ ɤɨɧɤɪɟɬɧɢɯ ɞɿɣ ɞɥɹ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɩɿɞɫɢɫɬɟɦɢ 
ɩɨɫɬɚɱɚɧɧɹ. 

ȿɬɚɩ 3 – ɪɟɚɥɿɡɚɰɿɹ ɪɨɡɪɨɛɥɟɧɢɯ ɡɚɯɨɞɿɜ ɡ ɜɢɡɧɚɱɟɧɢɦ ɱɚɫɨɦ, ɪɟɫɭɪɫɚɦɢ, ɩɪɿɨɪɢɬɟɬɚɦɢ ɿ 
ɩɨɫɥɿɞɨɜɧɿɫɬɸ. 

ɋɩɟɰɿɚɥɿɫɬɢ ɜɢɡɧɚɱɚɸɬɶ ɞɟɤɿɥɶɤɚ ɫɬɚɞɿɣ ɪɟɚɥɿɡɚɰɿʀ ɿɧɬɟɝɪɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ, ɹɤɚ 
ɛɚɡɭєɬɶɫɹ ɧɚ ɥɨɝɿɫɬɢɱɧɢɯ ɩɪɢɧɰɢɩɚɯ. 

ɉɟɪɲɚ ɫɬɚɞɿɹ ɪɟɚɥɿɡɚɰɿʀ ɡɚɯɨɞɿɜ ɫɬɨɫɭєɬɶɫɹ ɜɢɯɿɞɧɨɝɨ ɫɬɚɧɭ ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ, ɞɥɹ ɹɤɨʀ 
ɯɚɪɚɤɬɟɪɧɢɦɢ ɪɢɫɚɦɢ є:  

• Ɋɨɡɩɨɞɿɥ ɡɚɝɚɥɶɧɨʀ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɫɟɪɟɞ ɞɟɤɿɥɶɤɨɯ ɧɟɡɚɥɟɠɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɡ 
ɚɜɬɨɧɨɦɧɢɦ ɩɪɨɦɿɠɧɢɦ ɭɩɪɚɜɥɿɧɧɹɦ, ɫɤɥɚɞɭɜɚɧɧɹɦ, ɤɨɧɬɪɨɥɟɦ ɬɚ ɿɧɲɢɦɢ ɨɡɧɚɤɚɦɢ; 

• Ɏɨɪɦɭɜɚɧɧɹ ɡɚɩɚɫɿɜ ɹɤ ɜɿɞɝɭɤ ɧɚ ɧɟɡɚɞɨɜɿɥɶɧɭ ɫɢɫɬɟɦɭ ɡɜ‘ɹɡɤɿɜ ɦɿɠ ɨɤɪɟɦɢɦɢ ɥɚɧɤɚɦɢ 
ɜɫɶɨɝɨ ɥɚɧɰɸɝɚ; 

• ɇɟɡɚɥɟɠɧɚ (ɚ ɿɧɨɞɿ ɿ ɧɟɤɨɦɩɟɬɟɧɬɧɚ) ɫɢɫɬɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɰɿɧ, ɜɢɪɨɛɧɢɰɬɜɚ, 
ɩɥɚɧɭɜɚɧɧɹ, ɩɪɨɞɚɠɭ ɬɨɳɨ; 

• ȼɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨɝɨ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɥɚɧɭ ɪɨɡɜɢɬɤɭ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɧɚɹɜɧɿɫɬɶ 
ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɩɟɪɟɲɤɨɞ, ɩɨɲɭɤ ɪɿɲɟɧɶ ɜɿɞ ɤɪɢɡɢ ɞɨ ɤɪɢɡɢ ɜ ɡɜ‘ɹɡɤɭ ɡ ɪɟɫɭɪɫɧɨɦɿɫɬɤɢɦ ɿ 
ɧɟɧɚɞɿɣɧɢɦ ɩɪɨɰɟɫɨɦ ɩɨɫɬɚɱɚɧɧɹ. 

Ɇɟɬɨɸ ɞɪɭɝɨʀ ɫɬɚɞɿʀ ɪɟɚɥɿɡɚɰɿʀ ɡɚɯɨɞɿɜ є ɮɭɧɤɰɿɨɧɚɥɶɧɚ ɿɧɬɟɝɪɚɰɿɹ ɜɫɿɯ ɩɿɞɪɨɡɞɿɥɿɜ 
ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ, ɹɤɚ ɡɚɛɟɡɩɟɱɭє ɪɟɚɥɶɧɟ ɭɩɪɚɜɥɿɧɧɹ ɪɭɯɨɦ ɬɨɜɚɪɿɜ ɿ ɦɚɬɟɪɿɚɥɿɜ. 

Ʉɨɥɨ ɩɢɬɚɧɶ ɧɚ ɰɿɣ ɫɬɚɞɿʀ ɪɟɚɥɿɡɚɰɿʀ ɫɬɨɫɭєɬɶɫɹ ɩɨɥɿɩɲɟɧɧɹ ɤɿɥɶɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ, 
ɫɢɫɬɟɦɢ ɩɨɫɬɚɱɚɧɧɹ, ɧɚɥɚɝɨɞɠɟɧɧɹ ɡɨɜɧɿɲɧɿɯ ɿ ɜɧɭɬɪɿɲɧɿɯ ɡɜ‘ɹɡɤɿɜ, ɤɨɨɪɞɢɧɚɰɿʀ ɪɟɫɭɪɫɧɢɯ 
ɜɢɬɪɚɬ ɬɨɳɨ. 

ɇɚ ɬɪɟɬɿɣ ɫɬɚɞɿʀ ɪɨɡɜɢɬɤɭ ɪɟɚɥɿɡɚɰɿʀ ɡɚɯɨɞɿɜ ɡɚɤɿɧɱɭєɬɶɫɹ ɮɨɪɦɭɜɚɧɧɹ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɨɝɨ 
ɥɚɧɰɸɝɚ, ɿ ɜɿɧ ɩɨɱɢɧɚє ɩɪɚɰɸɜɚɬɢ ɹɤ єɞɢɧɚ ɫɢɫɬɟɦɚ. Ⱦɥɹ ɰɿєʀ ɫɬɚɞɿʀ ɯɚɪɚɤɬɟɪɧɿ ɬɚɤɿ ɪɢɫɢ: ɦɨɠɧɚ 
ɩɨɜɧɿɫɬɸ ɩɪɨɫɥɿɞɤɭɜɚɬɢ ɲɥɹɯ ɜɿɞ ɪɨɡɩɨɞɿɥɭ ɞɨ ɩɪɨɞɚɠɭ; ɛɿɥɶɲɟ ɭɜɚɝɢ ɩɪɢɞɿɥɹєɬɶɫɹ 
ɩɿɞɜɢɳɟɧɧɸ ɟɮɟɤɬɢɜɧɨɫɬɿ ɥɚɧɰɸɝɚ, ɚ ɧɟ ɜɢɹɜɥɟɧɧɸ ɩɪɢɱɢɧ, ɹɤɿ ɜɟɞɭɬɶ ɞɨ ʀʀ ɡɧɢɠɟɧɧɹ, ɪɟɚɤɰɿʀ 
ɥɚɧɰɸɝɚ ɧɚ ɩɨɬɪɟɛɢ ɫɩɨɠɢɜɚɱɿɜ, ɚɥɟ ɳɟ ɧɟ ɿɫɧɭє ɿɧɬɟɝɪɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɩɨɬɪɟɛɚɦɢ 
ɫɩɨɠɢɜɚɱɿɜ. 
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Ɂɚɤɥɸɱɧɨɸ ɫɬɚɞɿєɸ ɪɟɚɥɿɡɚɰɿʀ ɡɚɯɨɞɿɜ є ɮɨɪɦɭɜɚɧɧɹ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɨɝɨ 
ɥɚɧɰɸɝɚ (ɪɢɫ. 1.) ɡ ɭɫɿɦɚ ɤɨɧɤɪɟɬɧɢɦɢ ɨɡɧɚɤɚɦɢ, ɚ ɫɚɦɟ: ɩɟɪɟɨɪɿєɧɬɚɰɿɹ ɜɿɞ ɜɢɪɨɛɧɢɤɚ 
ɩɪɨɞɭɤɬɭ ɧɚ ɣɨɝɨ ɫɩɨɠɢɜɚɱɚ, ɩɨɜɧɟ ɜɢɤɥɸɱɟɧɧɹ ɩɪɨɦɿɠɧɢɯ ɥɚɧɨɤ ɿ ɡɚɩɚɫɿɜ; ɩɨɜɧɢɣ ɤɨɧɬɪɨɥɶ 
ɿ ɭɩɪɚɜɥɿɧɧɹ ɫɤɥɚɞɧɢɦɢ ɫɢɬɭɚɰɿɹɦɢ ɧɚ ɜɫɿɯ ɪɿɜɧɹɯ ɥɚɧɰɸɝɚ; ɨɪɝɚɧɿɡɚɰɿɹ ɪɨɛɨɬɢ ɧɚ ɨɫɧɨɜɿ 
ɞɨɜɝɨɫɬɪɨɤɨɜɢɯ ɡɨɛɨɜ‘ɹɡɚɧɶ; ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɩ‘ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿ ɲɬɪɢɯɨɜɨɝɨ 
ɤɨɞɭɜɚɧɧɹ; ɫɜɨєɱɚɫɧɟ ɿ ɩɨɜɧɟ ɿɧɮɨɪɦɚɰɿɣɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɫɿɯ ɥɚɧɨɤ ɥɚɧɰɸɝɚ; ɜɫɟɛɿɱɧɢɣ ɨɛɦɿɧ 
ɬɟɯɧɨɥɨɝɿɹɦɢ, ɨɫɨɛɥɢɜɨ ɿɧɮɨɪɦɚɰɿɣɧɢɦɢ . 

 
Ɋɢɫ 1. ɋɬɚɞɿʀ ɿ ɟɬɚɩɢ ɮɨɪɦɭɜɚɧɧɹ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɨɝɨ ɥɚɧɰɸɝɚ. 

 
Ɉɬɠɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɥɨɝɿɫɬɢɱɧɨɝɨ ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɨɝɨ ɥɚɧɰɸɝɚ ɜ 

ɚɜɬɨɫɟɪɜɿɫɿ ɞɨɡɜɨɥɢɬɶ ɡɧɢɡɢɬɢ ɜɚɪɬɿɫɬɶ ɡɚɩɚɫɿɜ ɬɚ ɰɿɧ ɧɚ ɩɨɫɥɭɝɢ, ɩɿɞɜɢɳɢɬɢ ɪɿɜɟɧɶ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ. 
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ɋɩɨɠɢɜɚɱɿ 
ȼɧɭɬɪɿɲɧɿɣ 

ɩɨɫɬɚɱɚɥɶɧɢɰɶɤɢɣ 
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Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ, ɍɤɪɚʀɧɚ, Ʉɢʀɜ,  
ɩɪɨɫɩ. ɉɨɜɿɬɪɨɮɥɨɬɫɶɤɢɣ, 31, 03037, ɚ. 334ɚ 

 

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. 

 

Ɂɚ ɨɫɬɚɧɧɿ 5 ɪɨɤɿɜ ɜ ɍɤɪɚʀɧɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ ɚɜɬɨɫɟɪɜɿɫɭ (ɋɌɈ). 
ɐɟɣ ɩɪɨɰɟɫ ɜ ɩɟɜɧɿɣ ɦɿɪɿ є ɫɬɢɯɿɣɧɢɦ: ɪɨɡɦɿɳɟɧɧɹ ɋɌɈ ɜɿɞɛɭɜɚєɬɶɫɹ ɛɟɡ ɧɚɭɤɨɜɨ-
ɨɛґɪɭɧɬɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɬɚ ɦɨɞɟɥɟɣ. Ɂ ɬɨɱɤɢ ɡɨɪɭ ɟɤɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜ ɩɥɚɧɿ ɦɿɫɬɚ ɜɨɧɢ 
ɪɨɡɦɿɳɟɧɿ ɧɟ ɪɚɰɿɨɧɚɥɶɧɨ. ȼɧɚɫɥɿɞɨɤ ɱɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɟɪɿɜɧɨɦɿɪɧɟ ɡɚɜɚɧɬɚɠɟɧɧɹ ɋɌɈ 
ɨɛɥɚɞɧɚɧɧɹɦ ɬɚ ɩɪɨɫɬɿɣ ɪɨɛɿɬ ɧɚ ɚɜɬɨɫɟɪɜɿɫɿ. Ⱥɛɨ ɧɚɜɩɚɤɢ  - ɩɪɢ ɡɧɚɱɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɢɠɟɧɧɹ ɹɤɨɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ, ɡɧɨɫ ɨɛɥɚɞɧɚɧɧɹ, ɚ ɬɚɤɨɠ  ɜɬɪɚɬɚ ɤɥɿєɧɬɚ ɿɡ-
ɡɚ ɬɪɢɜɚɥɨɝɨ ɨɱɿɤɭɜɚɧɧɹ ɧɚ ɩɨɫɥɭɝɭ ɡ ɚɜɬɨɫɟɪɜɿɫɭ [1]. 

Ɇɟɪɟɠɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɚɥɟɠɢɬɶ ɞɨ ɫɤɥɚɞɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɿɱɧɢɯ 
ɫɢɫɬɟɦ. Ɍɨɦɭ ɞɥɹ ʀʀ ɩɪɨɟɤɬɭɜɚɧɧɹ ɧɚɣɛɿɥɶɲ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɬɨɞɢ ɿɦɿɬɚɰɿɣɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ, ɳɨ ɞɨɡɜɨɥɹɬɶ ɨɬɪɢɦɚɬɢ ɞɚɧɿ ɹɤɿ ɜɿɞɩɨɜɿɞɚɬɢɦɭɬɶ ɪɟɚɥɶɧɿɣ ɤɚɪɬɢɧɿ (ɧɚ 
ɦɿɫɰɟɜɨɫɬɿ) ɳɨɞɨ ɟɤɨɥɨɝɿɱɧɨɝɨ ɜɩɥɢɜɭ ɚɜɬɨɬɟɯɧɿɱɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ ɨɬɨɱɭɸɱɟ ɫɟɪɟɞɨɜɢɳɟ [2, 
4, 5]. ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɛɚɠɚɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɤɨɦɩɨɧɭɜɚɧɧɹ ɚɜɬɨɫɟɪɜɿɫɭ, ɣɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɡɨɧɭɜɚɧɧɹ ɬɚ ɟɤɨɧɨɦɿɱɧɭ ɨɤɭɩɧɿɫɬɶ ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧɶ.  

ɉɿɞ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɡɨɧɭɜɚɧɧɹɦ ɚɜɬɨɫɟɪɜɿɫɭ ɬɪɟɛɚ ɪɨɡɭɦɿɬɢ ɜɢɤɨɧɚɧɧɹ ɜɢɞɿɜ ɪɨɛɿɬ ɭ 
ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɢɦɿɳɟɧɧɹɯ. ɉɪɢɦɿɳɟɧɧɹ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɦɭɫɹɬɶ ɛɭɬɢ ɫɜɿɬɥɢɦɢ ɩɪɢɜɚɛɥɢɜɢɦɢ 
ɞɥɹ ɡɚɦɨɜɧɢɤɚ. ɉɿɞ ɱɚɫ ɚɪɯɿɬɟɤɬɭɪɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɚɜɬɨɫɟɪɜɿɫɭ ɜɪɚɯɨɜɭɜɚɬɢ ɡɚɛɭɞɨɜɭ ɦɿɫɬɚ ɬɚ 
ɦɿɫɰɟɜɨɫɬɿ; ɧɚɣɤɪɚɳɟ ɜɢɤɨɧɚɧɧɹ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɮɭɧɤɰɿɣ; ɡɚɝɚɥɶɧɟ ɤɨɦɩɚɧɭɜɚɧɧɹ ɬɚ 
ɚɪɯɿɬɟɤɬɭɪɧɟ ɪɿɲɟɧɧɹ ɿɧɬɟɪ'єɪɭ; ɛɭɞɿɜɟɥɶɧɿ ɧɨɪɦɢ (ɭɫɬɚɧɨɜɥɟɧɿ ɞɥɹ ɞɚɧɨʀ ɦɿɫɰɟɜɨɫɬɿ ɜ 
ɭɡɝɨɞɠɟɧɨɦɭ ɩɥɚɧɿ ɪɚɣɨɧɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ); ɜɢɬɪɚɬɢ ɧɚ ɛɭɞɿɜɧɢɰɬɜɨ ɬɚ ɪɚɰɿɨɧɚɥɶɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɜɬɨɫɟɪɜɿɫɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ; ɭɫɬɚɧɨɜɥɟɧɿ ɡɚɤɨɧɨɦ ɜɢɦɨɝɢ ɩɨ ɨɯɨɪɨɧɿ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ.  

ɉɪɨɛɥɟɦɨɸ ɦɿɫɬ є ɬɟ, ɳɨ ɱɚɫɬɨ ɩɿɞ ɱɚɫ ɩɪɨɟɤɬɭɜɚɧɧɹ ɦɟɪɟɠɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɚ ɬɚɤɨɠ ɩɪɢ ɜɢɛɨɪɿ ɦɿɫɰɹ ɪɨɡɦɿɳɟɧɧɹ, ɧɟ ɜɪɚɯɨɜɭɸɬɶɫɹ ɟɤɨɥɨɝɿɱɧɿ ɮɚɤɬɨɪɢ. ɋɌɈ 
ɪɨɡɦɿɳɭɸɬɶɫɹ ɧɚ ɬɟɪɢɬɨɪɿɹɯ ɡ ɩɨɪɭɲɟɧɧɹɦ ɟɤɨɥɨɝɿɱɧɨɝɨ ɡɚɤɨɧɨɞɚɜɫɬɜɚ.  ȼɢɤɢɞɢ ɜɿɞ ɧɢɯ 
ɩɟɪɟɜɢɳɭɸɬɶ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ ɧɨɪɦɢ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ ɫɬɜɨɪɸєɬɶɫɹ ɞɨɞɚɬɤɨɜɟ 
ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɨɬɨɱɭɸɱɟ ɫɟɪɟɞɨɜɢɳɟ.  

ȼ ɩɪɨɟɤɬɿ ɧɚ ɛɭɞɿɜɧɢɰɬɜɨ ɋɌɈ ɩɨɜɢɧɧɿ ɛɭɬɢ ɜɿɞɨɛɪɚɠɟɧɿ ɡɚɯɨɞɢ ɡ ɨɯɨɪɨɧɢ ɩɪɚɰɿ, ɚ ɬɚɤɨɠ 
ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɿ ɭɦɨɜɢ ɩɪɚɰɿ ɿɡ ɩɨɡɧɚɱɟɧɢɦɢ ɨɱɿɤɭɜɚɧɢɦɢ ɪɿɜɧɹɦɢ ɜɩɥɢɜɭ ɧɚ ɩɪɚɰɸɸɱɢɯ 
ɲɤɿɞɥɢɜɢɯ ɜɢɪɨɛɧɢɱɢɯ ɮɚɤɬɨɪɿɜ. ȼɫɬɚɧɨɜɥɸɸɬɶɫɹ ɦɟɬɨɞɢ  ɤɨɧɬɪɨɥɸ ɡɚ ɬɚ ɡɚɫɨɛɢ ɡɚɯɢɫɬɭ 
ɩɪɚɰɿɜɧɢɤɿɜ: ɧɨɪɦɚɥɿɡɚɰɿɹ ɩɚɪɚɦɟɬɪɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɬɚ ɨɫɜɿɬɥɟɧɧɹ ɪɨɛɨɱɢɯ ɦɿɫɰɶ, ɡɧɢɠɟɧɧɹ 
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ɪɿɜɧɹ ɜɢɪɨɛɧɢɱɢɯ ɲɭɦɿɜ ɬɚ ɜɿɛɪɚɰɿɣ, ɡɚɝɚɡɨɜɚɧɨɫɬɿ ɬɚ ɡɚɩɢɥɟɧɨɫɬɿ ɩɪɢɦɿɳɟɧɶ, 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɬɚ ɟɥɟɤɬɪɨɫɬɚɬɢɱɧɨɝɨ ɩɨɥɹ [2, 3]. 

Ȼɭɞɿɜɧɢɰɬɜɨ ɬɚ ɪɟɤɨɧɫɬɪɭɤɰɿɹ ɞɚɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɡɞɿɣɫɧɸєɬɶɫɹ ɡɝɿɞɧɨ ɡɚɬɜɟɪɞɠɟɧɨɝɨ 
ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɨɛґɪɭɧɬɭɜɚɧɧɹ (ɌȿɈ) ɩɪɨɟɤɬɿɜ ɛɭɞɿɜɧɢɰɬɜɚ, ɹɤɿ ɩɨɜɢɧɧɿ ɦɚɬɢ 
ɩɨɡɢɬɢɜɧɢɣ ɜɢɫɧɨɜɨɤ ɞɟɪɠɚɜɧɨʀ ɟɤɨɥɨɝɿɱɧɨʀ ɟɤɫɩɟɪɬɢɡɢ. ɌȿɈ ɿ ɩɪɨɟɤɬɢ ɛɭɞɿɜɧɢɰɬɜɚ 
ɩɪɟɞɫɬɚɜɥɹɸɬɶɫɹ ɧɚ ɟɤɫɩɟɪɬɢɡɭ ɪɚɡɨɦ ɡ ɩɪɨɟɤɬɚɦɢ ɧɨɪɦɚɬɢɜɿɜ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɢɯ ɜɢɤɢɞɿɜ ɿ 
ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɭ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. ɉɿɞɩɪɢєɦɫɬɜɨ ɩɨɜɢɧɧɨ ɦɚɬɢ ɜɿɞɩɨɜɿɞɧɢɣ 
ɟɤɨɥɨɝɿɱɧɢɣ ɩɚɫɩɨɪɬ ɿ ɥɿɰɟɧɡɿɸ ɧɚ ɤɨɦɩɥɟɤɫɧɟ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ ɡ ɜɿɞɩɨɜɿɞɧɢɦɢ 
ɞɨɡɜɨɥɚɦɢ ɧɚ ɜɢɤɢɞɢ ɬɚ ɫɤɢɞɢ ɡɚɛɪɭɞɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɭ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ, ɝɪɚɧɢɱɧɟ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɬɚ ɪɨɡɦɿɳɟɧɧɹ ɜɿɞɯɨɞɿɜ. ȼɢɡɧɚɱɟɧɧɹ ɜɩɥɢɜɭ ɋɌɈ ɧɚ 
ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ ɩɨɬɪɿɛɧɨ ɩɪɨɜɨɞɢɬɢ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɜɢɪɨɛɧɢɰɬɜɚ ɞɨɤɭɦɟɧɬɚɰɿʀ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɡɧɚɱɟɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɛɿɥɶɲɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜ, ɩɿɞɩɪɢєɦɫɬɜ ɿ ɨɛ'єɤɬɿɜ 
ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɧɟɫɟɧɿ ɞɨ ɨɞɧɨɝɨ ɡ ɩ'ɹɬɢ ɤɥɚɫɿɜ. Ⱦɥɹ ɨɛ'єɤɬɿɜ (ɩɿɞɩɪɢєɦɫɬɜ, ɜɢɪɨɛɧɢɰɬɜ), 
ɜɿɞɧɟɫɟɧɢɯ ɞɨ ɛɭɞɶ-ɹɤɨɝɨ ɡ ɰɢɯ ɤɥɚɫɿɜ, ɜɫɬɚɧɨɜɥɟɧɨ ɬɚɤɿ ɪɨɡɦɿɪɢ ɫɚɧɿɬɚɪɧɨ-ɡɚɯɢɫɧɢɯ ɡɨɧ (ɋɁɁ): 
2000 ɦ ɞɥɹ ɨɛ'єɤɬɿɜ 1 ɤɥɚɫɭ; 1000 ɦ ɞɥɹ ɨɛ'єɤɬɿɜ II ɤɥɚɫɭ; 500 ɦ ɞɥɹ ɨɛ'єɤɬɿɜ III ɤɥɚɫɭ; 300 ɦ ɞɥɹ 
ɨɛ'єɤɬɿɜ IV ɤɥɚɫɭ; 100 ɦ ɞɥɹ ɨɛ'єɤɬɿɜ V ɤɥɚɫɭ. 

Ɋɨɡɦɿɪɢ ɋɁɁ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜ ɚɜɬɨɫɟɪɜɿɫɭ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɦɨɠɥɢɜɨɫɬɟɣ 
ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɨɡɜɢɬɤɭ ɬɚ ɜɢɡɧɚɱɚɸɬɶɫɹ ɜ ɧɚɩɪɹɦɤɭ ɠɢɬɥɨɜɨʀ ɡɚɛɭɞɨɜɢ ɬɚ ɿɧɲɢɯ ɡɨɧ ɡ 
ɧɨɪɦɚɬɢɜɧɨ ɜɢɡɧɚɱɟɧɢɦɢ ɩɿɞɜɢɳɟɧɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɹɤɨɫɬɿ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. əɤɳɨ 
ɜɿɞɩɨɜɿɞɧɨ ɡ ɬɟɯɧɿɱɧɢɦɢ ɪɿɲɟɧɧɹɦɢ ɬɚ ɪɨɡɪɚɯɭɧɤɚɦɢ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɢ, ɪɿɜɧɿɜ ɲɭɦɭ ɿ 
ɿɧ. ɪɨɡɦɿɪɢ ɋɁɁ ɞɥɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɚɜɬɨɫɟɪɜɿɫɭ ɜɢɯɨɞɹɬɶ ɛɿɥɶɲɟ ɜɫɬɚɧɨɜɥɟɧɢɯ, ɬɨ ɧɟɨɛɯɿɞɧɨ 
ɩɟɪɟɝɥɹɧɭɬɢ ɩɪɨɟɤɬɧɿ ɪɿɲɟɧɧɹ ɿ ɡɚɛɟɡɩɟɱɢɬɢ ɜɢɤɨɧɚɧɧɹ ɜɢɦɨɝ ɡɚ ɪɚɯɭɧɨɤ ɫɤɨɪɨɱɟɧɧɹ ɜɢɤɢɞɿɜ 
ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜ ɚɬɦɨɫɮɟɪɭ, ɦɿɧɿɦɿɡɚɰɿʀ ɲɭɦɭ ɬɚ ɿɧɲɢɯ ɜɢɞɿɜ ɜɩɥɢɜɿɜ. əɤɳɨ ɿ ɩɿɫɥɹ 
ɞɨɞɚɬɤɨɜɨʀ ɩɪɨɪɨɛɤɢ ɧɟ ɜɢɹɜɥɟɧɿ ɬɟɯɧɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɨɡɦɿɪɿɜ ɋɁɁ, ɬɨ ɪɨɡɦɿɪ 
ɋɁɁ ɩɪɢɣɦɚєɬɶɫɹ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɭ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɢ, ɪɿɜɧɿɜ ɲɭɦɭ.   

 ȼɢɡɧɚɱɟɧɧɹ ɦɟɠ ɋɁɁ ɋɌɈ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɿɥɶɤɚ ɟɬɚɩɿɜ: 
- ɜɢɡɧɚɱɚєɬɶɫɹ ɧɨɪɦɚɬɢɜɧɚ ɋɁɁ. ȼɢɡɧɚɱɚɸɬɶɫɹ ɪɨɡɦɿɪɢ ɋɁɁ ɡɚ ɮɚɤɬɨɪɨɦ ɯɿɦɿɱɧɨɝɨ  
ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɦɟɬɨɞɨɦ (ɩɿɞɬɜɟɪɞɠɭɸɬɶɫɹ 

ɧɚɬɭɪɧɢɦɢ ɜɢɦɿɪɚɦɢ); 
-  ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɿɪ ɋɁɁ ɡɚ ɮɚɤɬɨɪɨɦ ɲɭɦɭ ɪɨɡɪɚɯɭɧɤɨɜɢɦ ɲɥɹɯɨɦ ɚɛɨ ɧɚɬɭɪɧɢɦɢ 

ɜɢɦɿɪɚɦɢ; 
- ɜɢɡɧɚɱɚєɬɶɫɹ ɪɨɡɦɿɪ ɋɁɁ ɡɚ ɮɚɤɬɨɪɨɦ ɿɧɲɢɯ ɮɿɡɢɱɧɢɯ ɜɩɥɢɜɿɜ (ɿɨɧɿɡɭɸɱɟ 

ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ, ɿɧɮɪɚɡɜɭɤ, ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɟ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɬɚ ɿɧ.); 
-  ɜɢɡɧɚɱɚєɬɶɫɹ ɿɧɬɟɝɪɚɥɶɧɚ ɋɁɁ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɫɿɯ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɜɢɳɟ ɱɢɧɧɢɤɿɜ ɩɨ 

ɧɚɣɛɿɥɶɲɨɦɭ ɜɢɞɚɥɟɧɧɸ ɩɨ ɮɚɤɬɨɪɧɢɯ ɤɨɪɞɨɧɿɜ. 
    Ɂ ɦɟɬɨɸ ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɜɩɥɢɜɭ ɋɌɈ ɧɚ ɩɪɢɥɟɝɥɿ ɪɚɣɨɧɢ ɧɚ ɬɟɪɢɬɨɪɿʀ ɋɁɁ 

ɨɪɝɚɧɿɡɨɜɭєɬɶɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɨɫɧɨɜɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ:  ɪɿɜɧɟɦ 
ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ, ɪɿɜɧɟɦ ɲɭɦɭ, ɹɤɿɫɬɸ ɜɨɞɢ ɭ ɜɨɞɧɢɯ ɨɛ'єɤɬɚɯ, 
ɡɚɛɪɭɞɧɟɧɧɹɦ ґɪɭɧɬɿɜ ɿ ɬ. ɞ. ɉɪɢ ɩɥɚɧɭɜɚɧɧɿ ɋɁɁ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ, ɳɨ ɨɞɧɢɦ ɡ ɜɚɠɥɢɜɢɯ 
ɱɢɧɧɢɤɿɜ ɡɚɯɢɫɬɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɦɿɫɬɚ ɜɿɞ ɩɪɨɦɢɫɥɨɜɢɯ ɜɩɥɢɜɿɜ, є ɨɡɟɥɟɧɟɧɧɹ 
ɬɟɪɢɬɨɪɿʀ ɝɚɡɨɫɬɿɣɤɢɦɢ ɞɟɪɟɜɨ-ɤɭɳɨɜɢɦɢ ɧɚɫɚɞɠɟɧɧɹɦɢ [1, 2]. 

     ɇɚ ɨɫɧɨɜɿ ɨɰɿɧɤɢ ɜɩɥɢɜɭ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ 
ɜɢɡɧɚɱɚɸɬɶɫɹ ɧɨɪɦɢ ɞɨɩɭɫɬɢɦɢɯ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜ ɚɬɦɨɫɮɟɪɭ, ɹɤɿ ɩɨɜɢɧɧɿ 
ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɞɨɩɭɫɬɢɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɦɟɠɚɯ ɜɫɬɚɧɨɜɥɟɧɨʀ ɫɚɧɿɬɚɪɧɨ-ɡɚɯɢɫɧɨʀ ɡɨɧɢ ɿ ɧɟ 
ɩɟɪɟɜɢɳɭɜɚɬɢ ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɿ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɥɹ ɤɨɠɧɨʀ ɲɤɿɞɥɢɜɨʀ ɪɟɱɨɜɢɧɢ. ɉɪɢ 
ɜɢɡɧɚɱɟɧɧɿ ɧɨɪɦ ɜɢɤɢɞɿɜ ɜɪɚɯɨɜɭɸɬɶɫɹ: ɜɦɿɫɬ ɦɨɠɥɢɜɢɯ ɜɢɤɢɞɿɜ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜ 
ɚɬɦɨɫɮɟɪɭ ɜ ɩɟɪɟɞɛɚɱɭɜɚɧɨɦɭ ɦɿɫɰɿ ɪɨɡɦɿɳɟɧɧɹ ɋɌɈ; ɚɟɪɨɤɥɿɦɚɬɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ɪɟɥɶєɮ 
ɦɿɫɰɟɜɨɫɬɿ ɬɚ ɭɦɨɜɢ ɬɭɦɚɧɨɭɬɜɨɪɟɧɧɹ. 

    Ȼɚɝɚɬɨɝɪɚɧɧɿɫɬɶ ɿ ɫɤɥɚɞɧɿɫɬɶ ɜɢɪɨɛɧɢɱɨʀ ɫɬɪɭɤɬɭɪɢ ɚɜɬɨɫɟɪɜɿɫɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, 
ɜɢɤɨɧɭɜɚɧɢɯ ɧɢɦɢ ɪɨɛɿɬ ɬɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɡɭɦɨɜɥɸɸɬɶ 
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ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɡɚɛɪɭɞɧɟɧɶ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɢɞɿɥɢɦɨ ɬɚɤɿ ɨɫɧɨɜɧɿ ɜɢɞɢ 
ɡɚɛɪɭɞɧɟɧɶ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɚɜɬɨɫɟɪɜɿɫɭ [2,4]: 

 ɯɿɦɿɱɧɟ - ɜɢɤɢɞɢ ɯɿɦɿɱɧɢɯ ɫɩɨɥɭɱɟɧɶ, ɹɤɿ ɩɪɢɜɨɞɹɬɶ ɞɨ ɡɦɿɧɢ ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɟɤɨɫɢɫɬɟɦɭ; 

 ɦɟɯɚɧɿɱɧɟ - ɡɚɛɪɭɞɧɟɧɧɹ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɚɝɟɧɬɚɦɢ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ 
ɦɟɯɚɧɿɱɧɢɣ ɜɩɥɢɜ ɛɟɡ ɯɿɦɿɤɨ-ɮɿɡɢɱɧɢɯ ɧɚɫɥɿɞɤɿɜ; 

 ɮɿɡɢɱɧɟ - ɬɟɩɥɨɜɟ, ɫɜɿɬɥɨɜɟ, ɲɭɦɨɜɟ ɬɚ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɟ ɡɚɛɪɭɞɧɟɧɧɹ, ɳɨ ɡɦɿɧɸє 
ɮɿɡɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɫɟɪɟɞɨɜɢɳɚ [3, 4]. 

   ȿɤɨɥɨɝɿɱɧɚ ɛɟɡɩɟɤɚ ɩɿɞɩɪɢєɦɫɬɜ ɚɜɬɨɫɟɪɜɿɫɭ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɚ: ɲɥɹɯɨɦ ɩɿɞɜɢɳɟɧɧɹ 
ɤɭɥɶɬɭɪɢ ɜɢɪɨɛɧɢɰɬɜɚ; ɜɩɪɨɜɚɞɠɟɧɧɹ ɛɟɡɜɿɞɯɨɞɧɢɯ ɬɚ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ ɌɈ ɿ ɌɊ 
ɚɜɬɨɦɨɛɿɥɿɜ, ɚɞɟɤɜɚɬɧɢɯ ɬɟɯɧɿɱɧɢɦ ɪɿɜɧɟɦ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ; ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ 
ɛɟɡɩɟɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ʀɯ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ; ɜɥɚɲɬɭɜɚɧɧɹ ɿɧɠɟɧɟɪɧɢɯ ɡɚɫɨɛɿɜ 
ɡɚɯɢɫɬɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɢɦ 
ɧɨɪɦɚɬɢɜɚɦ ɪɿɜɧɿɜ ɡɚɛɪɭɞɧɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ, ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɿ ґɪɭɧɬɭ. Ɉɫɧɨɜɧɢɦɢ 
ɧɚɩɪɹɦɤɚɦɢ ɩɿɞɜɢɳɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ, ɫɚɧɿɬɚɪɧɨʀ ɛɟɡɩɟɤɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɚɜɬɨɫɟɪɜɿɫɭ 
ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚɫɬɭɩɧɿ [4,5]: 

 ɪɨɡɪɨɛɥɟɧɧɹ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ, ɛɟɡɜɿɞɯɨɞɧɢɯ ɬɚ 
ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɟɯɧɿɱɧɨɝɨ ɨɝɥɹɞɭ ɿ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɿɥɿɜ; 

 ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɬɟɯɧɿɱɧɨɝɨ ɨɝɥɹɞɭ ɿ ɪɟɦɨɧɬɭ ɧɚ ɨɛ'єɤɬɚɯ ɚɜɬɨɫɟɪɜɿɫɭ, 
ɚɞɟɤɜɚɬɧɢɯ ɪɿɜɧɸ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ; 

  ɜɜɟɞɟɧɧɹ ɭɩɪɚɜɥɿɧɧɹ ɨɯɨɪɨɧɨɸ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 
  ɪɨɡɪɨɛɤɚ ɡɚɯɨɞɿɜ ɩɨ ɫɤɨɪɨɱɟɧɧɸ ɜɢɪɨɛɧɢɱɢɯ ɜɢɤɢɞɿɜ, ɫɤɢɞɿɜ ɿ ɜɿɞɯɨɞɿɜ; 
   ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɢɯ ɦɚɬɟɪɿɚɥɿɜ ɿ ɬɟɯɧɨɥɨɝɿɣ; 
 ɡɛɿɪ ɬɚ ɭɬɢɥɿɡɚɰɿɹ ɜɥɚɫɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɜɿɞɯɨɞɿɜ ɿ ɧɚɞɚɧɧɹ ɚɧɚɥɨɝɿɱɧɢɯ ɩɨɫɥɭɝ 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ; 
 ɪɨɡɪɨɛɥɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦɢ ɟɤɨɧɨɦɿɱɧɨɝɨ ɫɬɢɦɭɥɸɜɚɧɧɹ ɞɿɣ ɩɟɪɫɨɧɚɥɭ 

ɳɨɞɨ ɩɿɞɜɢɳɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɨɛ'єɤɬɿɜ ɚɜɬɨɫɟɪɜɿɫɭ ɿ ɬ. ɩ. [2, 4, 6] . 
    

1. Ɍɟɯɧɿɱɧɚ ɟɤɫɩɥɭɚɬɚɰɿɹ ɚɜɬɨɦɨɛɿɥɿɜ / ɉɨɞ ɪɟɞ. Є.ɋ. Ʉɭɡɧєɰɨɜɚ. -3-ɟ ɢɡɞ., ɉɟɪɟɪɚɛ. ɿ ɞɨɩ. – Ɇ.: 
Ɍɪɚɧɫɩɨɪɬ, 2009.- 413 ɫ. 

2. Ƚɧɚɬɸɤ ȼ. ɇɚɩɪɹɦɤɢ ɩɿɞɜɢɳɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ ɛɟɡɩɟɤɢ ɧɚ ɚɜɬɨɫɟɪɜɿɫɧɢɯ  ɩɿɞɩɪɢєɦɫɬɜɚɯ//Ɇɚɬɟɪɿɚɥɢ 
ɦɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɡɚ ɭɱɚɫɬɸ ɿɧɨɡɟɦɧɢɯ ɫɬɭɞɟɧɬɿɜ «Ɋɨɡɜɢɬɨɤ ɚɝɪɚɪɧɨɝɨ 
ɛɿɡɧɟɫɭ ɜ ɭɦɨɜɚɯ ɝɥɨɛɚɥɿɡɚɰɿʀ» 15-17 ɤɜɿɬɧɹ2016ɪ. Ɍɟɪɧɨɩɿɥɶ, Ɍɇȿɍ, -2016, ɋ. 51–53 

3. ɄɭɡɧɟɰɨɜȺ.ɋ., Ȼɟɥɨɜ ɇ.ȼ. Ɇɚɥɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɚɜɬɨɫɟɪɜɢɫɚ: Ɉɪɝɚɧɢɡɚɰɢɹ, ɨɫɧɚɳɟɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɹ. 
–Ɇ.: Ɍɪɚɧɫɩɨɪɬ 2005 –303 ɫ 

4. ɇɿɤɿɮɨɪɨɜɚ Ɉ.Ⱥ.ȿɤɨɥɨɝɿɱɧɚ ɫɤɥɚɞɨɜɚ ɜ ɩɟɪɫɩɟɤɬɢɜɚɯ ɪɨɡɜɢɬɤɭ ɦɿɠɧɚɪɨɞɧɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɲɥɹɯɿɜ 
ɍɤɪɚʀɧɢ/ Ɉ.Ⱥ.ɇɿɤɿɮɨɪɨɜɚ, Ƚ.Ƚ.ɋɢɞɨɪɱɟɧɤɨ //Ɍɪɚɧɫɩɨɪɬɧɿ ɫɢɫɬɟɦɢ ɬɚ ɬɟɯɧɨɥɨɝɿʀ ɩɟɪɟɜɟɡɟɧɶ. Ɂɛɿɪɧɢɤ 
ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ȾɇɍɁɌ ɿɦ. ɚɤɚɞ. ȼ.Ʌɚɡɚɪɹɧɚ. – Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ, 2017.– ɋ. 67–72. 

5. Ʉɪɟɣɧɢɧɚ ɇ.ɇ.Ɏɢɧɚɧɫɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ:Ɇɟɬɨɞɵ ɨɰɟɧɤɢ. - Ɇ.: Ɏɢɧɚɧɫɵ ɢ ɫɬɚɬɢɫɬɢɤɚ, 
2008. - 448ɫ.. 
6. Ɇɿɬɪɹєɜɚ ɋ. Ɍɪɚɧɫɤɨɪɞɨɧɧɟ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɨ ɍɤɪɚʀɧɚ - Єɋ:ɫɬɚɧ, ɩɪɨɛɥɟɦɢ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ 
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ɌȿɏɇȱɄɈ-ȿɄɈɇɈɆȱɑɇȱ ȺɋɉȿɄɌɂ ɍɌɂɅȱɁȺɐȱȲ ȺȼɌɈɌɊȺɇɋɉɈɊɌɇɂɏ 
ɁȺɋɈȻȱȼ 

 
TECHNICAL-ECONOMIC ASPECTS OF MOTOR VEHICLES UTILIZATION 

 
ɉɿɤɭɥɚ Ɇɢɤɨɥɚ, Ɇɚɪɱɭɤ Ɇɢɤɨɥɚ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33018 

 
ɀɢɬɬєɜɢɣ ɰɢɤɥ ɜɢɪɨɛɭ (ɀɐȼ) - ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɩɪɨɰɟɫɿɜ (ɟɬɚɩɿɜ) 

ɫɬɜɨɪɟɧɧɹ ɿ ɩɨɫɥɿɞɨɜɧɨʀ ɡɦɿɧɢ ɫɬɚɧɭ ɜɢɪɨɛɭ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɨɬɪɟɛɢ ɡɚɦɨɜɧɢɤɚ. Ȳɯ ɡɞɿɣɫɧɸɸɬɶ 
ɜɿɞ ɦɨɦɟɧɬɭ ɜɢɹɜɥɟɧɧɹ ɩɨɬɪɟɛ ɫɭɫɩɿɥɶɫɬɜɚ ɜ ɩɟɜɧɢɯ ɜɢɪɨɛɚɯ ɞɨ ɡɚɞɨɜɨɥɟɧɧɹ ɰɢɯ ɩɨɬɪɟɛ ɿ 
ɭɬɢɥɿɡɚɰɿʀ ɜɢɪɨɛɿɜ. ɋɬɪɭɤɬɭɪɚ ɀɐȼ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɫɬɚɞɿɣ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɜɿɞɧɨɫɧɨ 
ɚɜɬɨɧɨɦɧɿ ɿ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɿ ɮɚɡɢ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ: ɞɨɫɥɿɞɠɟɧɧɹ, ɜɢɝɨɬɨɜɥɟɧɧɹ, 
ɟɤɫɩɥɭɚɬɚɰɿɹ, ɪɟɦɨɧɬ ɿ ɜɿɞɧɨɜɥɟɧɧɹ, ɭɬɢɥɿɡɚɰɿɹ. Ɂ ɧɢɯ ɧɚɣɦɟɧɲ ɞɨɫɥɿɞɠɟɧɢɦ є ɭɬɢɥɿɡɚɰɿɹ. 

ȼɢɪɨɛɢ, ɜɢɥɭɱɟɧɿ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɦɿɫɬɹɬɶ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɤɨɦɩɨɧɟɧɬɿɜ, ɳɨ ɦɚɸɬɶ ɩɟɜɧɭ 
ɰɿɧɧɿɫɬɶ: ɦɚɬɟɪɿɚɥɢ, ɤɨɦɩɥɟɤɬɭɜɚɥɶɧɿ, ɤɪɿɩɢɥɶɧɿ ɜɢɪɨɛɢ ɬɨɳɨ. ɉɪɢɱɨɦɭ ɛɿɥɶɲɿɫɬɶ ʀɯ є 
ɩɪɢɞɚɬɧɢɦɢ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. ɍ ɦɨɦɟɧɬ ɡɧɹɬɬɹ ɜɢɪɨɛɭ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɿɧ ɦɚє 
ɩɟɜɧɿ ɡɚɥɢɲɤɨɜɿ ɪɟɫɭɪɫɢ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɿɫɥɹ ɭɬɢɥɿɡɚɰɿʀ. ȼɢɤɨɪɢɫɬɚɧɧɹ 
ɜɬɨɪɢɧɧɢɯ ɪɟɫɭɪɫɿɜ ɜɢɝɿɞɧɨ ɡ ɬɨɱɤɢ ɡɨɪɭ ɹɤ ɡɦɟɧɲɟɧɧɹ ɜɢɬɪɚɬ ɩɟɪɜɢɧɧɢɯ ɪɟɫɭɪɫɿɜ, ɬɚɤ ɿ 
ɡɛɿɥɶɲɟɧɧɹ ɜɢɩɭɫɤɭ ɞɨɞɚɬɤɨɜɨʀ ɩɪɨɞɭɤɰɿʀ. Ɋɚɡɨɦ ɡ ɬɢɦ ɞɟɬɚɥɿ, ɳɨ ɜɢɦɚɝɚɸɬɶ ɪɟɦɨɧɬɭ, ɩɪɢ 
ɨɛґɪɭɧɬɭɜɚɧɧɿ ɣɨɝɨ ɟɤɨɧɨɦɿɱɧɨʀ ɞɨɰɿɥɶɧɨɫɬɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɧɨɜɥɟɧɿ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤ ɨɛɦɿɧɧɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɭ. 

ɍɞɨɫɤɨɧɚɥɟɧɧɹ ɩɪɨɰɟɫɿɜ ɭɬɢɥɿɡɚɰɿʀ ɫɩɪɢɹє ɡɪɨɫɬɚɧɧɸ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɟɤɨɧɨɦɿʀ ɫɢɪɨɜɢɧɢ, ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɟɧɟɪɝɨɪɟɫɭɪɫɿɜ. Ɂɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɿɜ ɡɧɨɲɟɧɨʀ ɬɟɯɧɿɤɢ 
ɩɪɢɜɟɪɧɭɥɚ ɭɜɚɝɭ ɜɱɟɧɢɯ, ɹɤɿ ɜɢɲɭɤɭɸɬɶ ɫɭɱɚɫɧɿ ɪɿɲɟɧɧɹ ɳɨɞɨ ɩɨɜɬɨɪɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ 
ɜɢɪɨɛɧɢɰɬɜɿ ɦɚɬɟɪɿɚɥɿɜ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɭɬɜɨɪɸɜɚɬɢ ɡɚɦɤɧɭɬɢɣ ɥɚɧɰɸɝ ɟɮɟɤɬɢɜɧɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɚɲɢɧ, ɚɝɪɟɝɚɬɿɜ ɿ ɞɟɬɚɥɟɣ ɩɨɜɬɨɪɧɨ. 

Ɂɧɨɲɟɧɚ ɚɜɬɨɦɨɛɿɥɶɧɚ ɬɟɯɧɿɤɚ ɱɟɪɟɡ ʀʀ ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ є ɡɧɚɱɧɨɸ ɡɚɝɪɨɡɨɸ ɞɥɹ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɿɞɯɨɞɢ, ɹɤɿ ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɢ ɭɬɢɥɿɡɚɰɿʀ ȺɌɁ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɜɟɥɢɤɨɸ ɧɟɨɞɧɨɪɿɞɧɿɫɬɸ ɡɚ ɨɛɫɹɝɨɦ ɿ ɫɤɥɚɞɨɦ. ɋɚɦɟ ɞɨ ɬɚɤɢɯ ɜɿɞɯɨɞɿɜ, ɹɤɿ ɱɚɫɬɨ ɦɿɫɬɹɬɶ 
ɧɟɛɟɡɩɟɱɧɿ ɿ ɧɚɜɿɬɶ ɨɬɪɭɣɧɿ ɩɪɨɞɭɤɬɢ, ɩɿɞ ɱɚɫ ɭɬɢɥɿɡɚɰɿʀ ɧɟɨɛɯɿɞɧɨ ɫɬɚɜɢɬɢɫɹ ɨɫɨɛɥɢɜɨ ɭɜɚɠɧɨ. 

ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɿ ɟɤɨɧɨɦɿɱɧɨ ɨɛґɪɭɧɬɨɜɚɧɢɦ ɦɟɬɨɞɨɦ ɭɬɢɥɿɡɚɰɿʀ є ɩɟɪɟɪɨɛɤɚ 
ɜɿɞɯɨɞɿɜ, ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨʀ є ɜɬɨɪɢɧɧɚ ɫɢɪɨɜɢɧɭ. ɍɬɢɥɿɡɚɰɿɹ ɩɨɜ'ɹɡɚɧɚ ɡɿ ɫɤɥɚɞɧɢɦɢ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ, ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɹɤɢɯ ɭɬɜɨɪɸɸɬɶɫɹ ɬɜɟɪɞɿ, ɪɿɞɤɿ ɬɚ ɝɚɡɨɩɨɞɿɛɧɿ 
ɜɿɞɯɨɞɢ. ȺɌɁ ɭɬɢɥɿɡɭɸɬɶɫɹ ɡɚ ɫɬɚɧɞɚɪɬɧɨɸ ɫɯɟɦɨɸ: ɜɿɞɞɿɥɟɧɧɹ ɜɫɿɯ ɡɧɿɦɧɢɯ ɟɥɟɦɟɧɬɿɜ 
(ɪɨɡɛɢɪɚɧɧɹ); ɫɨɪɬɭɜɚɧɧɹ; ɩɪɟɫɭɜɚɧɧɹ ɿ ɞɪɨɛɥɟɧɧɹ ɜ ɫɩɟɰɿɚɥɶɧɢɯ ɭɫɬɚɧɨɜɤɚɯ ɿ ɩɥɚɜɥɟɧɧɹ 
ɦɟɬɚɥɭ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɨɱɢɳɟɧɨɝɨ ɫɢɪɨɜɢɧɢ, ɩɪɢɞɚɬɧɨɝɨ ɞɥɹ ɜɬɨɪɢɧɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ. 

Ɂɚɛɪɭɞɧɟɧɧɹ ȺɌɁ ɿ ɚɝɪɟɝɚɬɿɜ ɦɨɠɭɬɶ ɛɭɬɢ ɡɨɜɧɿɲɧɿɦɢ (ɦɚɫɥɹɧɢɫɬɿ ɜɿɞɤɥɚɞɟɧɧɹ, 
ɝɟɪɦɟɬɢɤɢ, ɥɚɤɨɮɚɪɛɨɜɿ ɩɨɤɪɢɬɬɹ, ɩɪɨɞɭɤɬɢ ɤɨɪɨɡɿʀ) ɿ ɜɧɭɬɪɿɲɧɿɦɢ, ɹɤɿ ɜɢɧɢɤɚɸɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ 
ɫɬɚɪɿɧɧɹ ɦɚɫɬɢɥ, ɡɧɨɲɟɧɧɹ ɞɟɬɚɥɟɣ, ɚ ɬɚɤɨɠ ɧɚɤɢɩ, ɧɚɝɚɪ, ɩɪɨɞɭɤɬɢ ɤɨɪɨɡɿʀ, ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɿ 
ɜɿɞɤɥɚɞɟɧɧɹ. Ⱦɥɹ ʀɯ ɜɢɞɚɥɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɟɯɚɧɿɱɧɿ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɬɚ ɮɿɡɢɱɧɿ ɩɪɨɰɟɫɢ, 
ɜ ɨɫɧɨɜɿ ɹɤɢɯ ɥɟɠɚɬɶ ɪɿɡɧɿ ɫɩɨɫɨɛɢ ɪɭɣɧɭɜɚɧɧɹ ɿ ɜɢɞɚɥɟɧɧɹ ɡɚɛɪɭɞɧɟɧɶ. 

ɉɿɞ ɩɟɪɟɪɨɛɤɨɸ ɜɿɞɯɨɞɿɜ ɦɟɬɚɥɿɜ ɪɨɡɭɦɿɸɬɶ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜ ɪɟɡɭɥɶɬɚɬɿ, ɹɤɨɝɨ 
ɜɨɧɢ ɩɟɪɟɜɨɞɹɬɶɫɹ ɜ ɫɬɚɧ, ɩɪɢɞɚɬɧɢɣ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɦɟɬɚɥɭɪɝɿɣɧɨɦɭ ɬɚ ɥɢɜɚɪɧɨɦɭ 
ɜɢɪɨɛɧɢɰɬɜɚɯ. ɉɪɢ ɩɟɪɟɪɨɛɰɿ ɤɭɡɨɜɿɜ ɿ ɚɝɪɟɝɚɬɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɱɨɪɧɿ ɿ ɤɨɥɶɨɪɨɜɿ ɦɟɬɚɥɢ, 
ɩɨɥɿɦɟɪɧɿ ɦɚɬɟɪɿɚɥɢ, ɫɤɥɨ ɬɨɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɪɿɡɧɿ ɫɩɨɫɨɛɢ ɫɟɩɚɪɚɰɿʀ ɜɿɞɯɨɞɿɜ ɡɚ ɜɢɞɚɦɢ 
ɦɚɬɟɪɿɚɥɿɜ. Ɍɚɤɟ ɫɨɪɬɭɜɚɧɧɹ ɩɪɨɜɨɞɹɬɶ ɡɚ ɮɿɡɢɱɧɢɦɢ (ɦɚɝɧɿɬɧɚ ɫɩɪɢɣɧɹɬɥɢɜɿɫɬɶ, ɳɿɥɶɧɿɫɬɶ, 
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ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ), ɡɨɜɧɿɲɧɿɦɢ (ɤɨɥɶɨɪɨɦ, ɯɚɪɚɤɬɟɪɨɦ ɡɥɚɦɭ ɬɨɳɨ), ɩɪɟɞɦɟɬɧɢɦɢ ɨɡɧɚɤɚɦɢ 
(ɧɚɣɦɟɧɭɜɚɧɧɹ); ɦɚɪɤɭɜɚɧɧɹɦ ɞɟɬɚɥɟɣ; ɪɟɡɭɥɶɬɚɬɚɦɢ ɧɟɪɭɣɧɿɜɧɢɯ ɦɟɬɨɞɿɜ ɞɟɮɟɤɬɨɫɤɨɩɿʀ. Ⱦɥɹ 
ɤɨɠɧɨʀ ɝɪɭɩɢ ɜɿɞɯɨɞɿɜ ɦɟɬɨɞɢ ʀɯ ɭɬɢɥɿɡɚɰɿʀ ɩɿɞɛɢɪɚɸɬɶ ɨɤɪɟɦɨ. ɉɪɢ ɰɶɨɦɭ ɜɪɚɯɨɜɭɸɬɶɫɹ ʀɯ 
ɟɮɟɤɬɢɜɧɿɫɬɶ, ɡɨɤɪɟɦɚ ɮɿɧɚɧɫɨɜɭ ɿ ɱɚɫɨɜɭ ɫɤɥɚɞɨɜɿ, ɛɟɡɩɟɤɭ ɩɪɨɰɟɫɿɜ ɿ ɩɨɜɧɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɞɨ 
ɡɚɤɨɧɨɞɚɜɫɬɜɚ, ɹɤɟ ɜɫɬɚɧɨɜɥɸє ɩɪɚɜɢɥɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɩɨɜɨɞɠɟɧɧɹ ɡ ɜɿɞɯɨɞɚɦɢ. 

ɇɚɣɜɚɠɥɢɜɿɲɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɀɐȼ ɧɚ ɫɬɚɞɿʀ ɪɟɦɨɧɬɭ ɿ ɭɬɢɥɿɡɚɰɿʀ, є 
ɩɿɞɝɨɬɨɜɱɿ ɨɩɟɪɚɰɿʀ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɹɤɿɫɬɶ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɪɟɦɨɧɬɭ, ɡɞɚɬɧɿɫɬɶ ɡɧɚɯɨɞɠɟɧɧɹ 
ɞɟɮɟɤɬɿɜ, ɹɤɿɫɬɶ ɜɿɞɧɨɜɥɟɧɢɯ ɚɛɨ ɤɨɦɩɥɟɤɬɭɸɱɢɯ ɞɟɬɚɥɟɣ ɿ ɫɤɥɚɞɚɧɧɹ ɚɝɪɟɝɚɬɿɜ ɜɢɪɨɛɢ, 
ɡɞɚɬɧɿɫɬɶ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɪɨɛɿɜ, ɭɦɨɜɢ ɡɛɟɪɿɝɚɧɧɹ, ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɩɿɞɝɨɬɨɜɤɢ ɜɢɪɨɛɢ ɚɛɨ ʀɯ 
ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɞɨ ɩɨɞɚɥɶɲɨʀ ɭɬɢɥɿɡɚɰɿʀ. Ɂɚɜɞɹɤɢ ɨɱɢɳɟɧɧɸ ɬɚ ɦɢɬɬɸ, ɳɨ ɱɟɪɝɭєɬɶɫɹ ɡ 
ɪɨɡɛɢɪɚɧɧɹɦ ɜɢɪɨɛɿɜ, ɞɟɮɟɤɬɭɜɚɧɧɹɦ ɿ ɫɨɪɬɭɜɚɧɧɹɦ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɝɧɨɡɭ ɨɱɿɤɭɜɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ ɡɞɿɣɫɧɸєɬɶɫɹ ɹɤ ɩɪɢ ɭɬɢɥɿɡɚɰɿʀ, ɬɚɤ ɿ ɩɪɢ ɪɟɦɨɧɬɿ. 

ȼɢɛɿɪ ɧɚɩɪɹɦɤɭ ɭɬɢɥɿɡɚɰɿʀ ɜɤɥɸɱɚє ɚɧɚɥɿɡ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ ɡɚ ɤɪɢɬɟɪɿєɦ ʀɯ 
ɟɮɟɤɬɢɜɧɨɫɬɿ. ȼɢɯɿɞɧɢɦ ɦɨɦɟɧɬɨɦ ɚɧɚɥɿɡɭ є ɨɛ'єɤɬɢɜɧɚ ɨɰɿɧɤɚ ɪɿɜɧɹ ɮɿɡɢɱɧɨɝɨ ɿ ɦɨɪɚɥɶɧɨɝɨ 
ɡɧɨɲɟɧɧɹ, ɩɪɢɡɧɚɱɟɧɨɝɨ ɞɨ ɡɧɹɬɬɹ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɪɨɛɭ, ɣɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ. ɉɪɢ 
ɧɚɫɬɚɧɧɿ ɮɿɡɢɱɧɨɝɨ ɡɧɨɲɟɧɧɹ ɜɢɪɨɛɭ ɨɫɧɨɜɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ ɭɬɢɥɿɡɚɰɿʀ, ɹɤ ɩɪɚɜɢɥɨ, є 
ɪɟɝɟɧɟɪɚɰɿɹ ɨɤɪɟɦɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɰɿɧɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɚɛɨ ʀɯ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜ 
ɦɟɬɚɥɨɦ. ȼ ɨɛɨɯ ɜɢɩɚɞɤɚɯ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɜɬɪɚɬ ɫɩɨɠɢɜɱɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɦɚɲɢɧɢ 
ɜɚɠɥɢɜɨ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɡɧɨɲɟɧɨɫɬɿ ɞɟɬɚɥɟɣ, ɫɤɥɚɞɚɥɶɧɢɯ ɨɞɢɧɢɰɶ ɿ ɿɧɲɢɯ ɟɥɟɦɟɧɬɿɜ 
ɤɨɧɫɬɪɭɤɰɿʀ ɜ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɪɨɛɭ. 

Ɂ ɬɨɱɤɢ ɡɨɪɭ ɀɐȼ ɩɪɨɰɟɫ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɢɲɤɨɜɨɝɨ ɪɟɫɭɪɫɭ ɫɥɿɞ ɪɨɡɝɥɹɞɚɬɢ ɹɤ 
ɧɨɪɦɚɥɶɧɢɣ, ɬɟɯɧɿɱɧɨ ɿ ɟɤɨɧɨɦɿɱɧɨ ɧɟɦɢɧɭɱɢɣ. Ɍɨɦɭ ɳɟ ɜ ɩɟɪɿɨɞ ɫɬɜɨɪɟɧɧɹ ɜɢɪɨɛɭ ɜɚɠɥɢɜɨ 
ɩɪɨɝɧɨɡɭɜɚɬɢ ɡɚɥɢɲɤɨɜɢɣ ɪɟɫɭɪɫ ɧɚɣɛɿɥɶɲ ɞɨɪɨɝɢɯ ɞɟɬɚɥɟɣ; ɩɟɪɟɞɛɚɱɚɬɢ ɫɭɱɚɫɧɭ ɬɟɯɧɨɥɨɝɿɸ 
ɿ ɨɪɝɚɧɿɡɚɰɿɸ ɰɶɨɝɨ ɩɪɨɰɟɫɭ, ɚ ɜ ɤɨɦɩɥɟɤɬɿ ɬɟɯɧɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɧɚ ɜɢɪɿɛ ɩɟɪɟɞɛɚɱɢɬɢ 
ɞɨɤɭɦɟɧɬɚɰɿɸ ɳɨɞɨ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɢɲɤɨɜɨɝɨ ɪɟɫɭɪɫɭ (ɭɬɢɥɿɡɚɰɿɸ). 

Ɇɨɪɚɥɶɧɟ ɫɬɚɪɿɧɧɹ ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ є ɩɟɪɟɞɭɦɨɜɨɸ ɜɢɛɨɪɭ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɜɚɪɿɚɧɬɿɜ 
ɩɨɜɬɨɪɧɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɪɨɛɭ ɡɿ ɡɧɢɠɟɧɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, 
ɜɬɨɪɢɧɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɤɪɟɦɢɯ ɜɭɡɥɿɜ, ɞɟɬɚɥɟɣ ɿ ɦɚɬɟɪɿɚɥɿɜ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɚɧɚɥɨɝɿɱɧɢɯ 
ɦɨɞɟɥɟɣ ɜɢɪɨɛɿɜ ɚɛɨ ɜ ɹɤɨɫɬɿ ɨɛɦɿɧɧɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɭ ɩɿɫɥɹ ɜɢɤɨɧɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ 
ɜɿɞɧɨɜɥɸɜɚɥɶɧɢɯ ɪɨɛɿɬ. Ɂɧɹɬɬɹ ɦɨɪɚɥɶɧɨ ɡɚɫɬɚɪɿɥɨʀ ɩɪɨɞɭɤɰɿʀ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɟɤɨɧɨɦɿɱɧɢɦɢ ɱɢɧɧɢɤɚɦɢ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ - ɜɢɪɨɛɧɢɱɢɦɢ ɩɨɬɭɠɧɨɫɬɹɦɢ, ɦɨɠɥɢɜɿɫɬɸ 
ɲɜɢɞɤɨɝɨ ɨɧɨɜɥɟɧɧɹ, ɧɚɹɜɧɿɫɬɸ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɜɚɪɿɚɧɬɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɢɲɤɨɜɢɯ ɪɟɫɭɪɫɿɜ. 

ɉɪɨɛɥɟɦɚ ɭɬɢɥɿɡɚɰɿʀ ɜɿɞɯɨɞɿɜ ɧɚɛɭɜɚє ɝɥɨɛɚɥɶɧɢɯ ɦɚɫɲɬɚɛɿɜ, ɚɞɠɟ ʀɯ ɡɛɟɪɿɝɚɧɧɹ ɜɢɦɚɝɚє 
ɡɧɚɱɧɢɯ ɦɚɬɟɪɿɚɥɶɧɢɯ ɜɢɬɪɚɬ ɿ ɱɚɫɬɨ ɧɚɛɭɜɚє ɯɚɪɚɤɬɟɪ ɫɟɪɣɨɡɧɨʀ ɟɤɨɥɨɝɿɱɧɨʀ ɩɪɨɛɥɟɦɢ. Ɍɨɦɭ 
ɜ ɛɚɝɚɬɶɨɯ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧ ɳɨɞɨ ɜɿɞɯɨɞɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɢɣɧɹɬɟ ɝɚɫɥɨ RRR (reduce - reuse 
- recycling) - «ɡɧɢɠɟɧɧɹ - ɜɬɨɪɢɧɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ - ɩɟɪɟɪɨɛɤɚ». 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɜɬɨɪɢɧɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɮɟɤɬɢɜɧɟ ɥɢɲɟ ɜ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ 
ɫɨɛɿɜɚɪɬɿɫɬɶ ɜɢɪɨɛɭ, ɨɬɪɢɦɚɧɨɝɨ ɡ ɜɬɨɪɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɛɭɞɟ ɧɢɠɱɨɸ ɚɧɚɥɨɝɿɱɧɨɝɨ ɜɢɪɨɛɭ, 
ɜɢɝɨɬɨɜɥɟɧɨɝɨ ɡ ɬɪɚɞɢɰɿɣɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. ɇɚɩɪɢɤɥɚɞ, ɨɛɪɚɧɢɣ ɫɩɨɫɿɛ ɡɛɚɝɚɱɟɧɧɹ ɦɚɬɟɪɿɚɥɭ ɧɟ 
ɩɨɜɢɧɟɧ ɛɭɬɢ ɛɿɥɶɲ ɟɧɟɪɝɨɦɿɫɬɤɢɦ, ɧɿɠ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɚ ɬɟɯɧɿɱɧɟ ɪɿɲɟɧɧɹ ɧɟ 
ɩɨɜɢɧɧɨ ɡɧɢɠɭɜɚɬɢ ɹɤɿɫɬɶ ɜɢɪɨɛɭ ɿ ɦɨɠɥɢɜɨɫɬɟɣ ɣɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ. 

Ⱥɧɚɥɿɡ ɫɬɪɭɤɬɭɪɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɿ ɿɫɧɭɸɱɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɟɪɟɪɨɛɤɢ ɩɪɨɦɢɫɥɨɜɢɯ ɜɿɞɯɨɞɿɜ 
ɩɨɤɚɡɚɜ, ɳɨ ɧɚɣɛɿɥɶɲɭ ɰɿɧɧɿɫɬɶ ɿ, ɜ ɬɨɣ ɠɟ ɱɚɫ, ɧɚɣɛɿɥɶɲɭ ɫɤɥɚɞɧɿɫɬɶ ɩɪɟɞɫɬɚɜɥɹє ɩɟɪɟɪɨɛɤɚ 
ɜɿɞɯɨɞɿɜ ɦɚɲɢɧ. Ɉɛɫɹɝ ɬɚɤɢɯ ɜɿɞɯɨɞɿɜ ɧɟɜɩɢɧɧɨ ɡɪɨɫɬɚє, ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡ ɛɭɪɯɥɢɜɢɦ ɪɨɡɜɢɬɤɨɦ 
ɜɢɪɨɛɧɢɰɬɜɚ ɦɚɲɢɧ ɜɧɚɫɥɿɞɨɤ ɦɨɪɚɥɶɧɨɝɨ ɡɧɨɲɟɧɧɹ ɿ ɫɤɨɪɨɱɟɧɧɹ ɬɟɪɦɿɧɿɜ ʀɯ ɟɤɫɩɥɭɚɬɚɰɿʀ. 
ɉɪɢ ɰɶɨɦɭ ɜɭɡɥɢ ɩɿɞɥɹɝɚɸɬɶ ɭɬɢɥɿɡɚɰɿʀ, ɳɨ є ɰɿɧɧɢɦ ɞɠɟɪɟɥɨɦ ɨɬɪɢɦɚɧɧɹ ɫɢɪɨɜɢɧɢ ɩɥɚɫɬɦɚɫ 
ɿ ɦɟɬɚɥɿɜ. əɤ ɩɨɤɚɡɭɸɬɶ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɀɐ ɜɢɪɨɛɭ ɞɨ 70% (ɚ ɿɧɨɞɿ – ɿ ɛɿɥɶɲɟ 
ɣɨɝɨ ɟɥɟɦɟɧɬɿɜ (ɚɝɪɟɝɚɬɿɜ, ɜɭɡɥɿɜ, ɞɟɬɚɥɟɣ) ɧɟ ɜɢɪɨɛɢɥɢ ɫɜɿɣ ɪɟɫɭɪɫ ɿ ɦɨɠɭɬɶ ɳɟ ɬɪɢɜɚɥɢɣ ɱɚɫ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɜ ɚɧɚɥɨɝɿɱɧɢɯ ɚɛɨ ɿɧɲɢɯ ɬɢɩɚɯ ɜɢɪɨɛɿɜ. ɇɚ ɚɜɬɨɪɢɧɤɚɯ, ɤɪɿɦ ɧɨɜɢɯ 
ɡɚɩɱɚɫɬɢɧ, ɩɪɨɩɨɧɭєɬɶɫɹ ɱɢɦɚɥɨ ɞɟɬɚɥɟɣ, ɨɬɪɢɦɚɧɢɯ ɜ ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɛɢɪɚɧɧɹ «ɜɢɤɢɧɭɬɢɯ» 
ɜɢɪɨɛɿɜ. Ȳɯ ɪɚɰɿɨɧɚɥɶɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɛɟɡ ɫɭɦɧɿɜɭ, є ɚɤɬɭɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ, ɩɨɤɥɢɤɚɧɨɸ 
ɜɢɪɿɲɢɬɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɡɚɜɞɚɧɶ ɞɥɹ ɡɚɨɳɚɞɠɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɿ ɬɪɭɞɨɜɢɬɪɚɬ, 

 

 

 

 

 

 

 

 

 

 

 



ǹȍȒȞȭя 4 

АȊȚȖȔȖȉȭȓьȕȐȑ ȚȘȈȕșȗȖȘȚ: ȍȒșȗȓțȈȚȈȞȭя ȚȈ ȘȍȔȖȕȚ 

166 

ɟɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ ɬɚ ɟɤɨɥɨɝɿʀ. Ɍɢɦ ɩɚɱɟ, ɭ ɡɜ’ɹɡɤɭ ɡ ɪɿɡɤɢɦ ɡɪɨɫɬɚɧɧɹɦ ɚɜɬɨɩɚɪɤɭ ɍɤɪɚʀɧɢ ɡɚ 
ɪɚɯɭɧɨɤ ɜɜɟɡɟɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ ɧɚ ɿɧɨɡɟɦɧɿɣ ɪɟєɫɬɪɚɰɿʀ, ɜɭɡɥɢ ɬɚ ɤɨɦɩɨɧɟɧɬɢ ɹɤɢɯ ɱɚɫɬɨ 
ɩɪɢɞɚɬɧɿ ɞɥɹ ɩɨɞɚɥɶɲɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ɋɬɪɚɬɟɝɿɹ ɭɬɢɥɿɡɚɰɿʀ ɚɜɬɨɦɨɛɿɥɿɜ ɜ ɪɨɡɜɢɧɟɧɢɯ ɤɪɚʀɧɚɯ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɟɤɨɥɨɝɿɱɧɿɣ ɿ 
ɟɤɨɧɨɦɿɱɧɿɣ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɢɣɧɹɬɢɯ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɿɱɧɢɯ ɪɿɲɟɧɶ. Ⱥɞɠɟ ɭɬɢɥɿɡɚɰɿɹ 
ɫɟɪɟɞɧɶɨɫɬɚɬɢɫɬɢɱɧɨɝɨ ɥɟɝɤɨɜɢɤɚ ɦɚɫɨɸ 1050 ɤɝ ɡɚɨɳɚɞɠɭє 3300 ɤɝ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ, 
ɡɧɢɠɭє ɜɢɬɪɚɬɭ ɟɧɟɪɝɿʀ ɧɚ 56 000 ɆȾɠ, ɡɦɟɧɲɭє ɜɢɤɢɞɢ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɧɚ 1950 ɤɝ. 

ȼɢɜɟɞɟɧɿ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ ɚɜɬɨɦɨɛɿɥɿ є ɿ ɡɧɚɱɧɢɦ ɞɠɟɪɟɥɨɦ ɜɬɨɪɢɧɧɢɯ ɦɟɬɚɥɿɜ. Ȳɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚє ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ, ɚɞɠɟ ɜɢɬɪɚɬɢ ɧɚ ɡɚɥɭɱɟɧɧɹ ɦɟɬɚɥɟɜɢɯ ɜɿɞɯɨɞɿɜ ɜ ɨɛɿɝ 
ɡɧɚɱɧɨ ɦɟɧɲɿ, ɧɿɠ ɧɚ ɜɢɩɥɚɜɥɟɧɧɹ ɦɟɬɚɥɭ ɡ ɪɭɞɢ. ɉɟɪɟɪɨɛɤɚ 1 ɬ ɛɪɭɯɬɭ ɱɨɪɧɢɯ ɦɟɬɚɥɿɜ 
ɞɨɡɜɨɥɹє ɟɤɨɧɨɦɢɬɢ ɩɨɧɚɞ 1,8 ɬ ɪɭɞɢ, ɚɝɥɨɦɟɪɚɬɭ ɿ ɨɤɚɬɢɲɿɜ, 0,5 ɬ ɤɨɤɫɭ, 45 ɤɝ ɮɥɸɫɿɜ, ɛɥɢɡɶɤɨ 
100 ɦ3 ɝɚɡɭ. Ɂɧɚɱɧɨ ɫɤɨɪɨɱɭɸɬɶɫɹ ɿ ɜɢɬɪɚɬɢ ɟɧɟɪɝɿʀ, ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ ɜɢɩɥɚɜɥɟɧɧɹ ɦɟɬɚɥɭ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɭє, ɳɨ ɧɟ ɦɟɧɲɟ 25% ɡɧɹɬɢɯ ɡ ɚɜɬɨɦɨɛɿɥɹ ɜɭɡɥɿɜ ɿ ɞɟɬɚɥɟɣ ɦɨɠɭɬɶ ɛɭɬɢ 
ɩɨɜɬɨɪɧɨ ɜɢɤɨɪɢɫɬɚɧɿ ɛɟɡ ɜɿɞɧɨɜɥɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɡɛɟɪɿɝɚɸɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
ɓɟ 50% ɞɟɬɚɥɟɣ ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɧɨɜɥɟɧɿ, ɩɪɢɱɨɦɭ ɫɨɛɿɜɚɪɬɿɫɬɶ ɜɿɞɧɨɜɥɟɧɧɹ ɧɟ ɩɟɪɟɜɢɳɭє 
30% ɜɚɪɬɨɫɬɿ ɧɨɜɢɯ ɞɟɬɚɥɟɣ. ȼɿɞɧɨɜɥɟɧɧɹ ɞɟɬɚɥɟɣ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɡɚɥɢɲɤɨɜɭ 
ɞɨɜɝɨɜɿɱɧɿɫɬɶ, ɫɤɨɪɨɱɭɸɱɢ ɫɩɨɠɢɜɚɧɧɹ ɪɟɫɭɪɫɿɜ ɩɨɪɿɜɧɹɧɨ ɡ ɜɢɪɨɛɧɢɰɬɜɨɦ ɧɨɜɢɯ ɜɢɪɨɛɿɜ. 

Ⱦɨɧɟɞɚɜɧɚ ɜ ɍɤɪɚʀɧɿ ɧɚ ɡɚɤɨɧɨɞɚɜɱɨɦɭ ɪɿɜɧɿ ɧɟ ɛɭɥɨ ɤɨɧɰɟɩɰɿʀ ɭɬɢɥɿɡɚɰɿʀ ɚɜɬɨɦɨɛɿɥɿɜ - 
ɥɢɲɟ ɜ 2013 ɪɨɰɿ ȼɟɪɯɨɜɧɚ Ɋɚɞɚ ɍɤɪɚʀɧɢ ɩɪɢɣɧɹɥɚ Ɂɚɤɨɧ «ɉɪɨ ɭɬɢɥɿɡɚɰɿɸ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ» [1], ɹɤɢɣ ɜɢɡɧɚɱɚє ɩɪɚɜɨɜɿ, ɨɪɝɚɧɿɡɚɰɿɣɧɿ ɬɚ ɟɤɨɧɨɦɿɱɧɿ ɡɚɫɚɞɢ ɞɿɹɥɶɧɨɫɬɿ, ɩɨɜ’ɹɡɚɧɨʀ 
ɡ ɭɬɢɥɿɡɚɰɿєɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɍɤɪɚʀɧɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨʀ 
ɛɟɡɩɟɤɢ, ɨɯɨɪɨɧɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɠɢɬɬɹ ɿ ɡɞɨɪɨɜ’ɹ ɝɪɨɦɚɞɹɧ. Ɂɚɤɨɧɨɦ, ɡɨɤɪɟɦɚ, 
ɜɫɬɚɧɨɜɥɟɧɿ ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢ ɩɨɜɨɞɠɟɧɧɿ ɡɿ ɫɤɥɚɞɨɜɢɦɢ 
ɱɚɫɬɢɧɚɦɢ ɬɚ ɟɥɟɦɟɧɬɚɦɢ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɭ ɩɪɨɰɟɫɿ ɭɬɢɥɿɡɚɰɿʀ ɡɧɹɬɢɯ ɡ ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ:  

1) ɞɟɦɨɧɬɚɠ ɚɤɭɦɭɥɹɬɨɪɧɢɯ ɛɚɬɚɪɟɣ ɿ єɦɧɨɫɬɟɣ ɿɡ ɡɪɿɞɠɟɧɢɦ ɝɚɡɨɦ;  
2) ɜɢɞɚɥɟɧɧɹ ɚɛɨ ɧɟɣɬɪɚɥɿɡɚɰɿɸ ɜɢɛɭɯɨɧɟɛɟɡɩɟɱɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ; 
3) ɨɤɪɟɦɟ ɡɥɢɜɚɧɧɹ ɬɚ ɡɛɟɪɿɝɚɧɧɹ ɪɿɞɢɧ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɩɚɥɢɜɚ, ɦɨɬɨɪɧɨɝɨ ɿ ɬɪɚɧɫɦɿɫɿɣɧɨɝɨ 

ɦɚɫɟɥ, ɪɨɛɨɱɢɯ ɪɿɞɢɧ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɨɯɨɥɨɞɠɭɜɚɥɶɧɢɯ ɿ ɝɚɥɶɦɿɜɧɢɯ ɪɿɞɢɧ, ɪɿɞɢɧ ɿɡ ɫɢɫɬɟɦɢ 
ɤɨɧɞɢɰɿɨɧɭɜɚɧɧɹ ɬɚ ɿɧɲɢɯ , ɳɨ ɦɿɫɬɹɬɶɫɹ ɜ ȺɌɁ, ɹɤɳɨ ɰɟ ɧɟ ɩɟɪɟɲɤɨɞɠɚɬɢɦɟ ɩɨɞɚɥɶɲɨɦɭ 
ɜɿɞɧɨɜɥɟɧɧɸ ɞɟɬɚɥɟɣ, ɜɭɡɥɿɜ ɿ ɚɝɪɟɝɚɬɿɜ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɫɭɲɟɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɩɧɟɜɦɚɬɢɱɧɨɦɭ ɩɪɢɧɰɢɩɿ, ɡ ɨɤɪɟɦɢɦ ɡɛɢɪɚɧɧɹɦ ɪɿɞɢɧ;  

4) ɞɟɦɨɧɬɚɠ ɭɫɿɯ ɤɨɦɩɨɧɟɧɬɿɜ, ɳɨ ɦɿɫɬɹɬɶ ɪɬɭɬɶ ɬɚ ɿɧɲɿ ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɿ ɦɚɬɟɪɿɚɥɢ 
ɿ ɦɚɸɬɶ ɜɿɞɩɨɜɿɞɧɟ ɦɚɪɤɭɜɚɧɧɹ, ɚɛɨ ɡɚɡɧɚɱɟɧɿ ɭ ɤɟɪɿɜɧɢɰɬɜɿ ɡ ɞɟɦɨɧɬɚɠɭ, ɳɨ ɩɿɞɥɹɝɚɸɬɶ 
ɞɟɦɨɧɬɚɠɭ ɧɚ ɫɬɚɞɿʀ ɩɿɞɝɨɬɨɜɤɢ ɞɨ ɭɬɢɥɿɡɚɰɿʀ; 

5) ɞɟɦɨɧɬɚɠ ɤɚɬɚɥɿɬɢɱɧɢɯ ɧɟɣɬɪɚɥɿɡɚɬɨɪɿɜ ɿ ɫɚɠɨɜɢɯ ɮɿɥɶɬɪɿɜ; 
6) ɞɟɦɨɧɬɚɠ ɞɟɬɚɥɟɣ, ɳɨ ɦɿɫɬɹɬɶ ɦɿɞɶ, ɚɥɸɦɿɧɿɣ ɱɢ ɦɚɝɧɿɣ, ɹɤɳɨ ɬɚɤɿ ɦɟɬɚɥɢ ɧɟ ɦɨɠɭɬɶ 

ɛɭɬɢ ɜɿɞɨɤɪɟɦɥɟɧɿ ɧɚ ɫɬɚɞɿʀ ɞɪɨɛɥɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ; 
7) ɞɟɦɨɧɬɚɠ ɩɨɤɪɢɲɨɤ, ɜɟɥɢɤɢɯ ɜɭɡɥɿɜ ɿ ɞɟɬɚɥɟɣ ɡ ɩɥɚɫɬɦɚɫɢ (ɛɚɦɩɟɪɿɜ, ɤɨɦɛɿɧɚɰɿɣ 

ɩɪɢɥɚɞɿɜ, єɦɧɨɫɬɟɣ ɞɥɹ ɪɿɞɢɧ), ɹɤɳɨ ɬɚɤɿ ɦɚɬɟɪɿɚɥɢ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɨɤɪɟɦɥɟɧɿ ɧɚ ɫɬɚɞɿʀ 
ɞɪɨɛɥɟɧɧɹ, ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɫɩɪɨɳɟɧɧɹ ɩɪɨɰɟɞɭɪɢ ʀɯ ɩɨɞɚɥɶɲɨʀ ɩɟɪɟɪɨɛɤɢ; 

8) ɫɨɪɬɭɜɚɧɧɹ ɜɿɞɯɨɞɿɜ ɡɚ ɜɢɞɚɦɢ, ʀɯ ɧɚɤɨɩɢɱɟɧɧɹ ɿ ɩɟɪɟɞɚɱɭ ɧɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɡɞɿɣɫɧɸɸɬɶ ɜɬɨɪɢɧɧɭ ɩɟɪɟɪɨɛɤɭ ɚɛɨ ɡɚɯɨɪɨɧɟɧɧɹ (ɡɧɟɲɤɨɞɠɟɧɧɹ); 

9) ɡɛɟɪɿɝɚɧɧɹ ɬɜɟɪɞɢɯ ɜɿɞɯɨɞɿɜ ɧɚ ɜɿɞɤɪɢɬɨɦɭ ɦɚɣɞɚɧɱɢɤɭ ɚɛɨ ɭ ɜɢɪɨɛɧɢɱɢɯ 
ɩɪɢɦɿɳɟɧɧɹɯ ɡ ɚɫɮɚɥɶɬɨɜɢɦ ɱɢ ɛɟɬɨɧɧɢɦ ɩɨɤɪɢɬɬɹɦ; 

10) ɫɤɥɚɞɭɜɚɧɧɹ ɚɤɭɦɭɥɹɬɨɪɿɜ ɿ ɦɚɫɬɢɥɶɧɢɯ ɮɿɥɶɬɪɿɜ ɜ ɨɤɪɟɦɢɯ ɫɩɟɰɿɚɥɶɧɢɯ 
ɤɨɧɬɟɣɧɟɪɚɯ. 

Ɉɬɨɠ, ɜɢɪɿɲɟɧɧɹ ɩɢɬɚɧɧɹ ɩɪɨ ɭɬɢɥɿɡɚɰɿɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɜ ɍɤɪɚʀɧɿ ɩɟɪɟɛɭɜɚє ɧɚ 
ɫɬɚɞɿʀ ɫɬɚɧɨɜɥɟɧɧɹ. ȼɢɜɱɟɧɧɹ ɫɜɿɬɨɜɨɝɨ ɞɨɫɜɿɞɭ ɩɟɪɟɪɨɛɤɢ ɚɜɬɨɦɨɛɿɥɿɜ ɿ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɣɨɝɨ 
ɭ ɧɚɲɿɣ ɤɪɚʀɧɿ ɫɩɪɢɹɬɢɦɟ ɩɨɤɪɚɳɟɧɧɸ ɟɤɨɥɨɝɿɱɧɨʀ ɫɢɬɭɚɰɿʀ ɜ ɍɤɪɚʀɧɿ.  
 

1. ɉɪɨ ɭɬɢɥɿɡɚɰɿɸ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ : Ɂɚɤɨɧ ɍɤɪɚʀɧɢ ɿɡ ɜɧɟɫɟɧɢɦɢ ɡɦɿɧɚɦɢ ɜɿɞ 4 ɥɢɩɧɹ 2013 ɪ № 
421-VII.  
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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. 

 

Ƚɚɡɨɪɨɡɩɨɞɿɥɶɧɢɣ ɦɟɯɚɧɿɡɦ ɜɿɞɿɝɪɚє ɫɭɬɬєɜɟ ɡɧɚɱɟɧɧɹ ɭ ɪɨɛɨɬɿ ɞɜɢɝɭɧɿɜ ɜɧɭɬɪɿɲɧɶɨɝɨ 
ɡɝɨɪɚɧɧɹ ɛɭɞɶ-ɹɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ [1]. Ɂɚ ɣɨɝɨ ɞɨɩɨɦɨɝɨɸ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɞɚɱɚ ɩɚɥɢɜɚ 
ɜ ɰɢɥɿɧɞɪɢ ɞɜɢɝɭɧɚ ɬɚ ɜɿɞɜɨɞɹɬɶɫɹ ɩɪɨɞɭɤɬɢ ɡɝɨɪɚɧɧɹ.  

ɉɪɢɜɿɞ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɜɚɥɚ ɜɢɤɨɧɭєɬɶɫɹ ɞɜɨɪɹɞɧɢɦ ɜɬɭɥɤɨɜɨ-ɪɨɥɢɤɨɜɢɦ ɥɚɧɰɸɝɨɦ 
ɜɿɞ ɩɪɢɜɿɞɧɨʀ ɡɿɪɨɱɤɢ, ɹɤɚ ɨɛɟɪɬɚєɬɶɫɹ ɤɨɥɿɧɱɚɫɬɢɦ ɜɚɥɨɦ [2]. ɐɢɦ ɠɟ ɫɚɦɢɦ ɥɚɧɰɸɝɨɦ 
ɩɪɢɜɨɞɢɬɶɫɹ ɬɚɤɨɠ ɭ ɪɭɯ ɡɿɪɨɱɤɚ ɜɚɥɚ ɩɪɢɜɨɞɭ ɦɚɫɬɢɥɶɧɨɝɨ ɧɚɫɨɫɚ. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɧɟɨɛɯɿɞ-
ɧɨɝɨ ɧɚɬɹɝɭ ɥɚɧɰɸɝɨɜɨʀ ɩɟɪɟɞɚɱɿ ɬɚ ɝɚɫɿɧɧɹ ɤɨɥɢɜɧɢɯ ɜɿɞɯɢɥɟɧɶ, ɛɿɥɹ ɥɚɧɰɸɝɚ ɪɨɡɦɿɳɟɧɢɣ 
ɧɚɬɹɠɧɢɣ ɛɚɲɦɚɤ, ɜ ɤɨɧɫɬɪɭɤɰɿʀ ɹɤɨɝɨ ɩɟɪɟɞɛɚɱɟɧɚ ɝɭɦɨɜɚ ɧɚɤɥɚɞɤɚ. 

ɍ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɦɭ ɦɟɯɚɧɿɡɦɿ ɚɜɬɨɦɨɛɿɥɿɜ, ɧɚɣɛɿɥɶɲ ɱɚɫɬɨ ɜɢɯɨɞɢɬɶ ɡ ɥɚɞɭ ɫɚɦɟ 
ɧɚɬɹɠɧɢɣ ɛɚɲɦɚɤ ɥɚɧɰɸɝɚ, ɹɤɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɟɬɚɥɟɜɨʀ ɩɥɚɫɬɢɧɢ, ɧɚ ɹɤɭ 
ɦɟɬɨɞɨɦ ɜɭɥɤɚɧɿɡɚɰɿʀ ɧɚɧɟɫɟɧɚ ɤɚɭɱɭɤɨɜɚ ɧɚɤɥɚɞɤɚ, ɹɤɚ ɞɨɫɢɬɶ ɲɜɢɞɤɨ ɡɧɨɲɭєɬɶɫɹ ɜɿɞ 
ɩɨɫɬɿɣɧɨʀ ɞɿʀ ɧɚ ɧɟʀ ɥɚɧɨɤ ɥɚɧɰɸɝɚ. ɓɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɬɪɢɜɚɥɭ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɬɚ ɞɨɫɬɚɬɧɸ 
ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ, ɚ ɩɪɢ ɰɶɨɦɭ ɿ ɜɫɶɨɝɨ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ, ɧɟɨɛ-
ɯɿɞɧɨ ɩɿɞɜɢɳɢɬɢ ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ ɣɨɝɨ ɧɚɣɛɿɥɶɲ ɤɪɢɬɢɱɧɨɝɨ ɟɥɟɦɟɧɬɚ – ɦɚɬɟɪɿɚɥɭ ɧɚɤɥɚɞɤɢ. 
ɍ ɪɨɛɨɬɿ [2] ɰɹ ɡɚɞɚɱɚ ɛɭɥɚ ɜɢɪɿɲɟɧɚ ɡɚ ɪɚɯɭɧɨɤ ɡɚɦɿɧɢ ɛɚɡɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɜ ɹɤɨɫɬɿ ɹɤɨɝɨ 
ɜɢɫɬɭɩɚє ɤɚɭɱɭɤ ɋɄɇ-40 ɧɚ ɚɧɬɢɮɪɢɤɰɿɣɧɢɣ ɦɚɬɟɪɿɚɥ ɝɪɚɮɟɥɨɧ-20. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ 
ɨɩɬɢɦɚɥɶɧɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɬɚɤɨʀ ɡɚɦɿɧɢ ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɨɛɢɬɢ ɧɨɜɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɫɯɟɦɭ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ ɥɚɧɰɸɝɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɚɧɬɢɮɪɢɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɝɪɚɮɟɥɨɧ-20. 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ. ɉɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɨɡɪɨɛɢɬɢ ɦɨɞɟɪɧɿɡɨɜɚɧɭ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɯɧɨ-
ɥɨɝɿɱɧɭ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɫɤɥɚɞɭ, ɫɬɪɭɤɬɭɪɢ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɥɿɦɟɪɧɨɝɨ ɚɧɬɢ-
ɮɪɢɤɰɿɣɧɨɝɨ ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɝɪɚɮɟɥɨɧ-20 ɡ ɦɟɬɨɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɥɚɫɬɢɧɢ ɧɚɬɹɠ-
ɧɨɝɨ ɛɚɲɦɚɤɚ ɥɚɧɰɸɝɚ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɞɜɢɝɭɧɿɜ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɚɧɧɹ. Ʉɪɿɦ 
ɬɨɝɨ ɧɟɨɛɯɿɞɧɨ ɫɤɨɧɫɬɪɭɸɜɚɬɢ ɬɚ ɜɢɝɨɬɨɜɢɬɢ ɩɪɢɫɬɪɿɣ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɚɜɢɥɶɧɨɝɨ ɫɤɥɟɸ-
ɜɚɧɧɹ ɜɢɝɨɬɨɜɥɟɧɨʀ ɩɥɚɫɬɢɧɢ ɡ ɦɟɬɚɥɟɜɨɸ ɨɫɧɨɜɨɸ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ, ɚ ɬɚɤɨɠ ɡɚɩɪɨ-
ɩɨɧɭɜɚɬɢ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɦɨɞɟɪ-
ɧɿɡɨɜɚɧɨɝɨ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ ɥɚɧɰɸɝɚ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɞɥɹ ɚɜɬɨɦɨɛɿɥɿɜ ɭ 
ɤɨɧɫɬɪɭɤɰɿʀ ɹɤɢɯ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɥɚɧɰɸɝɨɜɢɣ ɩɪɢɜɿɞ. 

Ƚɪɚɮɟɥɨɧ – ɩɨɥɿɦɟɪɧɢɣ ɤɨɦɩɨɡɢɰɿɣɧɢɣ ɦɚɬɟɪɿɚɥ ɭɬɜɨɪɟɧɢɣ ɧɚ ɨɫɧɨɜɿ ɚɪɨɦɚɬɢɱɧɨɝɨ 
ɩɨɥɿɚɦɿɞɭ, ɜɚɠɤɢɯ ɚɪɨɦɚɬɢɱɧɢɯ ɩɨɥɿɟɮɿɪɿɜ, ɩɟɧɬɚɩɥɚɫɬɭ, ɩɨɥɿɤɚɪɛɨɧɚɬɭ, ɩɨɥɿɮɨɪɦɚɥɶɞɟɝɿɞɭ ɬɚ 
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ɣɨɝɨ ɫɨɩɨɥɿɦɟɪɿɜ, ɩɨɥɿɿɦɿɞɿɜ, ɩɨɥɿɯɿɧɨɤɫɚɞɢɧɿɜ, ɩɨɥɿɮɟɧɢɥɯɿɧɨɤɫɚɥɢɧɿɜ, ɩɨɥɿɨɤɫɚɞɿɚɡɨɥɿɜ, 
ɩɨɥɿɛɟɧɡɨɤɫɚɡɨɥɿɜ, ɩɨɥɿɮɟɧɢɥɟɧɨɤɫɢɞɿɜ, ɩɨɥɿɮɟɧɢɥɟɧɫɭɥɶɮɿɞɿɜ ɿ ɩɨɥɿɮɟɧɿɥɟɧɫɭɥɶɮɨɧɿɜ ɱɢ ʀɯ 
ɫɭɦɿɲɟɣ ɭ ɩɟɜɧɢɯ ɩɪɨɩɨɪɰɿɹɯ ɿ ɨɫɧɨɜɧɨɝɨ ɧɚɩɨɜɧɸɜɚɱɚ – ɜɭɝɥɟɰɟɜɨɝɨ ɜɨɥɨɤɧɚ (ȼȼ), ɨɬɪɢ-
ɦɚɧɨɝɨ ɡɚ ɫɩɟɰɿɚɥɶɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ, ɚ ɬɚɤɨɠ ɦɨɞɢɮɿɤɨɜɚɧɨɝɨ ɫɩɟɰɿɚɥɶɧɢɦɢ ɞɨɛɚɜɤɚɦɢ, ɳɨ ɦɚє 
ɧɚɩɟɪɟɞ ɡɚɞɚɧɢɣ ɪɨɡɩɨɞɿɥ ɡɚ ɞɨɜɠɢɧɨɸ [3]. 

ɋɬɪɭɤɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɭ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɫɤɥɚɞɭ, ɫɬɪɭɤɬɭɪɢ ɬɚ ɜɥɚɫɬɢ-
ɜɨɫɬɟɣ ɧɨɜɨɝɨ ɩɨɥɿɦɟɪɧɨɝɨ ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɝɪɚɮɟɥɨɧ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɭ 1.  

 

 
 

Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɫɤɥɚɞɭ,  
ɫɬɪɭɤɬɭɪɢ ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɥɿɦɟɪɧɨɝɨ ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ (ɉɄɆ) ɝɪɚɮɟɥɨɧ  

 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɜɢɝɨɬɨɜɥɟɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɪɚɡɤɿɜ ɬɚ ɧɚɬɭɪɧɨʀ ɦɨɞɟɥɿ ɩɥɚɫɬɢɧɢ 
ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɤɢɯ ɨɩɟɪɚɰɿɣ: ɚ) ɛɪɢɤɟɬɭɜɚɧɧɹ, ɛ) ɩɪɟɫɭɜɚɧɧɹ, ɜ) ɬɟɪɦɨ-
ɨɛɪɨɛɤɚ ɜɢɪɨɛɿɜ [3]. ɍ ɯɨɞɿ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɿ ɪɟɠɢɦɢ ɰɢɯ ɬɟɯɧɨ-
ɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ. əɤɳɨ ɩɪɟɫ-ɦɚɬɟɪɿɚɥ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ Ɍɚ, ɭ ɮɨɪɦɿ ɛɪɢɤɟɬɭ ɡ ɪɨɡɦɿɪɚɦɢ, ɳɨ 
ɡɛɿɝɚɸɬɶɫɹ ɡ ɪɨɡɦɿɪɚɦɢ ɩɨɪɨɠɧɢɧɢ ɮɨɪɦɢ, ɡɚɜɚɧɬɚɠɭєɬɶɫɹ ɭ ɮɨɪɦɭ, ɧɚɝɪɿɬɭ ɞɨ ɩɟɜɧɨʀ ɩɨɫɬɿɣɧɨʀ 
ɬɟɦɩɟɪɚɬɭɪɢ Ɍ0, ɬɨ ɬɪɢɜɚɥɿɫɬɶ ɧɚɝɪɿɜɚɧɧɹ ɰɟɧɬɪɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɛɪɢɤɟɬɭ ɞɨ ɡɚɞɚɧɨʀ ɬɟɦɩɟɪɚɬɭɪɢ Ɍɬ, 
ɦɨɠɧɚ ɨɰɿɧɢɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɨɪɦɭɥɢ, ɹɤɭ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɩɥɨɫɤɨɩɚɪɚɥɟɥɶɧɨʀ ɧɟɫɤɿɧɱɟɧɧɨʀ 
ɩɥɚɫɬɢɧɢ: 
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                                                       (1) 

 

ɞɟ τɩɥ – ɱɚɫ ɩɪɨɝɪɿɜɚɧɧɹ ɫɟɪɟɞɢɧɢ ɡɪɚɡɤɚ, ɝɨɞ;  – ɬɨɜɳɢɧɚ ɩɥɚɫɬɢɧɢ, ɦ; ɚɌ – ɤɨɟɮɿɰɿєɧɬ 
ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɨɫɬɿ, ɦ2/ɝɨɞ. 
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ɉɪɢɱɨɦɭ, ɭ ɰɿɣ ɮɨɪɦɭɥɿ 0 0ɚ ,  .a a m mT T T T       

Ɋɨɡɪɚɯɭɧɤɨɜɚ ɬɪɢɜɚɥɿɫɬɶ ɩɪɨɝɪɿɜɚɧɧɹ ɞɥɹ ɩɨɩɟɪɟɞɧɶɨ ɜɢɛɪɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɚɌ = 4·10-4 ɦ2/ɝɨɞ, 
Ɍ0 = 340 °ɋ, Ɍɚ = 230 °ɋ ɬɚ Ɍɬ = 335 °ɋ (ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɭɦɨɜɚɦ ɩɪɟɫɭɜɚɧɧɹ ɝɪɚɮɟɥɨɧɚ-20), 
ɧɚɜɟɞɟɧɚ ɭ ɬɚɛɥɢɰɿ 1. 

 

Ɍɚɛɥɢɰɹ 1 

Ɋɨɡɪɚɯɭɧɤɨɜɿ ɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɩɪɨɝɪɿɜɚɧɧɹ ɩɪɢ ɩɪɟɫɭɜɚɧɧɿ ɩɥɚɫɬɢɧɢ ɡ ɦɚɬɟɪɿɚɥɭ ɝɪɚɮɟɥɨɧ-20 

Ɍɨɜɳɢɧɚ ɩɥɨɫɤɨɝɨ ɛɪɢɤɟɬɭ, ɦɦ 6,0 10,0 20,0 25,0 30,0 40,0 50,0 

Ɍɪɢɜɚɥɿɫɬɶ ɩɪɨɝɪɿɜɚɧɧɹ ɩɥɚɫɬɢɧɢ, 
ɝɨɞ 

1,80 5,0 20,0 – 45,0 80,0 – 

 

Ɂɚ ɫɜɨʀɦ ɤɨɦɩɥɟɤɫɨɦ ɮɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɦɚɬɟɪɿɚɥ ɝɪɚɮɟɥɨɧ ɩɟɪɟɜɢɳɭє 
ɛɿɥɶɲɿɫɬɶ ɩɪɨɦɢɫɥɨɜɢɯ ɩɥɚɫɬɦɚɫ [3]. 

ȼɿɞɦɿɧɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɝɪɚɮɟɥɨɧɭ-20 є ɜɢɫɨɤɚ ɡɧɨɫɨɫɬɿɣɤɿɫɬɶ ɡɚ ɩɿɞɜɢɳɟɧɢɯ ɬɟɦ-
ɩɟɪɚɬɭɪ ɬɚ ɧɚɜɚɧɬɚɠɟɧɶ, ɚ ɬɚɤɨɠ ɩɿɞɜɢɳɟɧɚ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɩɪɢ ɪɨɛɨɬɿ ɭ ɫɟɪɟɞɨɜɢɳɿ ɦɿɧɟ-
ɪɚɥɶɧɢɯ ɦɚɫɬɢɥ. Ɇɚɬɟɪɿɚɥ ɟɮɟɤɬɢɜɧɨ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɶ ɩɪɢ ɩɢɬɨɦɢɯ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɞɨ 
5 Ɇɉɚ ɛɟɡ ɧɚɹɜɧɨɫɬɿ ɦɚɳɟɧɧɹ ɿ ɞɨ 25 Ɇɉɚ ɡɿ ɡɦɚɳɭɜɚɧɧɹɦ ɬɚ ɲɜɢɞɤɿɫɬɸ ɤɨɜɡɚɧɧɹ ɞɨ 3 ɦ/ɫ. 
Ʉɨɟɮɿɰɿєɧɬ ɬɟɪɬɹ ɝɪɚɮɟɥɨɧɭ-20 ɩɪɢ ɪɨɛɨɬɿ ɛɟɡ ɦɚɳɟɧɧɹ ɞɨɫɬɚɬɧɶɨ ɜɟɥɢɤɢɣ, ɨɞɧɚɤ ɣɨɝɨ 
ɜɟɥɢɱɢɧɚ ɡɚɥɢɲɚєɬɶɫɹ ɧɟɡɦɿɧɧɨɸ ɭ ɞɨɫɬɚɬɧɶɨ ɲɢɪɨɤɨɦɭ ɿɧɬɟɪɜɚɥɿ ɬɟɦɩɟɪɚɬɭɪ. Ɂɚ ɩɚɪɚɦɟɬɪɨɦ 
ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ ɝɪɚɮɟɥɨɧɢ ɜ 2–10 ɪɚɡɿɜ ɩɟɪɟɜɚɠɚɸɬɶ ɬɚɤɿ ɦɚɬɟɪɿɚɥɢ, ɹɤ ɦɚɫɥɹɧɿɬ, ȺɌɆ-2, ȺɆɋ-
5, Ɏ4Ʉ20 ɬɨɳɨ [3]. 

Ɉɛɥɚɫɬɶ ɬɟɪɦɨɮɪɢɤɰɿɣɧɨʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɦɚɬɟɪɿɚɥɭ ɝɪɚɮɟɥɨɧ-20 ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɞɨ 
50 Ɇɉɚ ɡɧɚɯɨɞɢɬɶɫɹ ɭ ɦɟɠɚɯ 293–473 Ʉ, ɚ ɩɪɢ ɧɚɜɚɧɬɚɠɟɧɧɹɯ ɞɨ 20 Ɇɉɚ – 473–523 Ʉ. 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɬɪɢɛɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɜ, ɳɨ ɦɚɬɟɪɿɚɥ 
ɝɪɚɮɟɥɨɧ-20 ɡɚ ɡɧɨɫɨɫɬɿɣɤɿɫɬɸ ɩɟɪɟɜɚɠɚє ɦɚɬɟɪɿɚɥ ɤɚɭɱɭɤ ɋɄɇ-40 ɭ 1,74 ɪɚɡɢ [2]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɝɪɚɮɟɥɨɧ-20, ɹɤ ɿ ɿɧɲɿ ɚɪɨɦɚɬɢɱɧɿ ɬɚ ɰɢɤɥɿɱɧɿ ɫɩɨɥɭɤɢ, ɦɚє ɜɢɫɨɤɭ 
ɬɜɟɪɞɿɫɬɶ, ɠɨɪɫɬɤɿɫɬɶ ɬɚ ɦɿɰɧɿɫɬɶ, ɧɟɩɨɝɚɧɿ ɚɧɬɢɮɪɢɤɰɿɣɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɩɥɚɫɬɢɱɧɿɫɬɶ ɿ ɫɬɿɣɤɿɫɬɶ 
ɞɨ ɭɞɚɪɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ, ɜɢɫɨɤɭ ɜɬɨɦɧɭ ɦɿɰɧɿɫɬɶ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ ɲɢɪɨɤɨɝɨ ɣɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. 

ɋɤɥɟɸɜɚɧɧɹ ɜɢɝɨɬɨɜɥɟɧɨʀ ɩɥɚɫɬɢɧɢ ɡ ɦɟɬɚɥɟɜɨɸ ɨɫɧɨɜɨɸ ɡɞɿɣɫɧɸɜɚɥɢ ɡ ɞɨɩɨɦɨɝɨɸ 
ɫɩɟɰɿɚɥɶɧɨɝɨ ɪɨɡɪɨɛɥɟɧɨɝɨ ɬɚ ɫɤɨɧɫɬɪɭɣɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɜ ɹɤɨɫɬɿ ɤɥɟɣɨɜɨʀ ɫɭɛɫɬɚɧɰɿʀ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɚɥɟɜɢɣ ɤɥɟɣ «Ɇɟɤɥɚɞɢɧ» [4]. 

Ʉɥɟɣ «Ɇɟɤɥɚɞɢɧ» ɦɚє ɞɨɫɢɬɶ ɬɪɢɜɚɥɢɣ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɣ ɬɟɪɦɿɧ – ɞɨ ɩ’ɹɬɢ ɪɨɤɿɜ. ɐɢɦ 
ɤɥɟєɦ ɦɨɠɧɚ ɫɤɥɟɸɜɚɬɢ ɪɿɡɧɿ ɞɟɬɚɥɿ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɭ ɫɟɪɟɞɨɜɢɳɿ ɹɤ ɜɨɞɢ, ɬɚɤ ɿ ɦɚɫɬɢɥ. 

ȼɢɫɧɨɜɤɢ 
1. Ɋɨɡɪɨɛɥɟɧɚ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɦɨɞɟɥɶ ɩɪɨɰɟɫɭ ɮɨɪɦɭɜɚɧɧɹ ɫɤɥɚɞɭ, ɫɬɪɭɤɬɭɪɢ 

ɬɚ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɥɿɦɟɪɧɨɝɨ ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɝɪɚɮɟɥɨɧ-20 ɧɚ ɨɫɧɨɜɿ ɹɤɨʀ 
ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɨɞɟɪɧɿɡɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɪɚɡɤɿɜ ɬɚ ɦɨɞɟɥɿ ɩɥɚɫ-
ɬɢɧɢ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ ɥɚɧɰɸɝɚ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɞɜɢɝɭɧɚ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɚɧɧɹ. 

2. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ 
ɦɨɞɟɪɧɿɡɨɜɚɧɢɯ ɧɚɬɹɠɧɢɯ ɛɚɲɦɚɤɿɜ ɥɚɧɰɸɝɚ ɝɚɡɨɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ ɬɚɤɢɯ ɚɜɬɨɦɨɛɿɥɿɜ 
ɹɤ: Mercedes-Benz W220; Volkswagen; Skoda; Seat ɡ ɞɜɢɝɭɧɚɦɢ 1,8 TFSI (118 ɤȼɬ); Nissan Note 
ɡ ɞɜɢɝɭɧɨɦ 1,4 CR 14DE; Toyota Corolla 150 ɡ ɞɜɢɝɭɧɨɦ 1ZZ; Nissan Almera ɡ ɞɜɢɝɭɧɨɦ 1,5 
Q615DE; Niva-Chevrolet: 2123-1006019 ɜ ɹɤɢɯ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɥɚɧɰɸɝɨɜɢɣ ɩɪɢɜɿɞ ɝɚɡɨ-
ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɦɟɯɚɧɿɡɦɭ. 

 
1. Ʉɚɪɚɝɨɞɢɧ ȼ. ɂ. Ɋɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɞɜɢɝɚɬɟɥɟɣ : ɭɱɟɛ. ɩɨɫɨɛɢɟ [ɞɥɹ ɫɬɭɞ. ɩɪɨɮ. ɭɱɟɛ. ɡɚɜɟɞɟɧɢɣ] 
/ ȼ. ɂ. Ʉɚɪɚɝɨɞɢɧ, ɇ. ɇ. Ɇɢɬɪɨɯɢɧ. – 2-ɟ ɢɡɞ., ɫɬɟɪ. – Ɇ. : ɂɐ «Ⱥɤɚɞɟɦɢɹ», 2003. – 496 ɫ. 
2. ɋɜɿɞɟɪɫɶɤɢɣ ȼ. ɉ. ɉɿɞɜɢɳɟɧɧɹ ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ ɧɚɬɹɠɧɨɝɨ ɛɚɲɦɚɤɚ ɝɚɡɨɪɨɡɩɨɞɿɥɶɱɨɝɨ ɦɟɯɚɧɿɡɦɭ 
ɚɜɬɨɦɨɛɿɥɹ ȼȺɁ – 21011 / ȼ. ɉ. ɋɜɿɞɟɪɫɶɤɢɣ, Ʌ. ɉ. Ɇɟɥɶɧɢɱɭɤ, ȼ. ɋ. ɇɚɪɚєɜɫɶɤɢɣ // ȼɿɫɧɢɤ 
ɏɦɟɥɶɧɢɰɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. Ɍɟɯɧɿɱɧɿ ɧɚɭɤɢ. – 2009. – № 5. – ɋ. 51–55. 

3. ɋɢɪɟɧɤɨ Ƚ. Ⱥ. Ⱥɧɬɢɮɪɢɤɰɢɨɧɧɵɟ ɤɚɪɛɨɩɥɚɫɬɢɤɢ / Ƚ. Ⱥ. ɋɢɪɟɧɤɨ. – Ʉɢɟɜ : Ɍɟɯɧɢɤɚ, 1985. – 195 ɫ. 
4. Ʉɚɪɞɚɲɨɜ Ⱦ. Ⱥ. ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɤɥɟɢ / Ⱦ. Ⱥ. Ʉɚɪɞɚɲɨɜ. – Ɇ. : ɏɢɦɢɹ, 1976. – 502 ɫ. 
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ɍȾɄ 621.039.75:622.684(477.81) 
 

ɈɊȽȺɇȱɁȺɐȱə ɉȿɊȿɊɈȻɄɂ ɁɇɈɒȿɇɂɏ ȺȼɌɈɆɈȻȱɅɖɇɂɏ ɒɂɇ  
ɇȺ Ɋȱȼɇȿɇɓɂɇȱ 

 
ORGANIZATION OF REARING OF HARVESTED AUTOMOBILE TIRES  

ON RIVNE REGION 
 

ɋɬɚɞɧɢɤ Ɉɥɟɤɫɚɧɞɪ, ɉɚɲɤɟɜɢɱ ɋɜɿɬɥɚɧɚ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
Ɂɧɨɲɟɧɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɲɢɧɢ ɩɪɢ ʀɯ ɡɛɟɪɿɝɚɧɧɿ ɧɚ ɡɜɚɥɢɳɚɯ ɱɢɧɹɬɶ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɧɚ 

ɧɚɜɤɨɥɢɲɧє ɩɪɢɪɨɞɧє ɫɟɪɟɞɨɜɢɳɟ. ɑɟɪɟɡ ɫɬɪɿɦɤɟ ɡɪɨɫɬɚɧɧɹ ɤɿɥɶɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɡ ɱɚɫɨɦ ɰɹ 
ɩɪɨɛɥɟɦɚ ɥɢɲɟ ɭɫɤɥɚɞɧɸєɬɶɫɹ. ȱɞɟɚɥɶɧɢɦ ɲɥɹɯɨɦ ʀʀ ɜɢɪɿɲɟɧɧɹ є ɜɢɝɨɬɨɜɥɟɧɧɹ ɡɿ ɡɧɨɲɟɧɢɯ 
ɲɢɧ ɧɨɜɨʀ ɩɪɨɞɭɤɰɿʀ.  

ȼɿɞɨɦɿ ɪɿɡɧɿ ɬɟɯɧɨɥɨɝɿʀ ɭɬɢɥɿɡɚɰɿʀ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ, ɹɤɿ ɩɟɪɟɞɛɚɱɚɸɬɶ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɰɿɥɨɦɭ ɜɢɝɥɹɞɿ, ɬɟɪɦɿɱɧɭ, ɮɿɡɢɤɨ-ɯɿɦɿɱɧɭ ɬɚ ɦɟɯɚɧɿɱɧɭ ɩɟɪɟɪɨɛɤɭ [1]. 

Ɇɟɯɚɧɿɱɧɚ ɩɟɪɟɪɨɛɤɚ, ɹɤɚ є ɧɚɣɩɨɲɢɪɟɧɿɲɨɸ, ɩɟɪɟɞɛɚɱɚє ɩɨɞɪɿɛɧɟɧɧɹ ɜ ɤɿɥɶɤɚ ɫɬɚɞɿɣ, 
ɜɢɞɚɥɟɧɧɹ ɦɟɬɚɥɟɜɨɝɨ ɬɚ ɬɟɤɫɬɢɥɶɧɨɝɨ ɤɨɪɞɭ. Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɤɢɯ 
ɨɩɟɪɚɰɿɣ: ɨɱɢɳɟɧɧɹ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɜɿɞ ɛɪɭɞɭ ɬɚ ɧɟɝɭɦɨɜɢɯ ɲɢɩɿɜ; ɜɢɞɚɥɟɧɧɹ 
ɛɨɪɬɨɜɢɯ ɤɿɥɟɰɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɝɚɤɿɜ ɡ ɝɿɞɪɨɩɪɢɜɨɞɨɦ; ɧɚɪɿɡɚɧɧɹ ɝɭɦɢ ɲɦɚɬɤɚɦɢ 200ɯ200 ɦɦ 
ɧɚ ɪɿɡɚɥɶɧɢɯ ɜɚɥɤɚɯ; ɝɪɭɛɟ ɬɚ ɬɨɧɤɟ ɩɨɞɪɿɛɧɟɧɧɹ ɧɚɪɿɡɚɧɢɯ ɲɦɚɬɤɿɜ ɝɭɦɢ ɧɚ ɲɪɟɞɟɪɚɯ; 
ɜɢɞɚɥɟɧɧɹ ɦɟɬɚɥɨɤɨɪɞɭ ɦɚɝɧɿɬɧɢɦɢ ɫɟɩɚɪɚɬɨɪɚɦɢ; ɜɢɞɿɥɟɧɧɹ ɬɟɤɫɬɢɥɶɧɨɝɨ ɤɨɪɞɭ ɧɚ 
ɜɿɛɪɨɫɢɬɚɯ ɬɚ ɣɨɝɨ ɜɢɥɭɱɟɧɧɹ ɩɨɜɿɬɪɹɧɢɦ ɩɨɬɨɤɨɦ; ɤɥɚɫɢɮɿɤɚɰɿɹ ɝɭɦɨɜɨʀ ɤɪɢɯɬɢ ɧɚ ɜɿɛɪɨɫɢɬɚɯ 
ɱɢ ɩɧɟɜɦɚɬɢɱɧɢɯ ɤɥɚɫɢɮɿɤɚɬɨɪɚɯ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɟɪɟɪɨɛɤɢ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ (ɪɢɫ. 1) ɨɬɪɢɦɭɸɬɶ ɝɭɦɨɜɭ ɤɪɢɯɬɭ 
ɪɿɡɧɢɯ ɮɪɚɤɰɿɣ, ɦɟɬɚɥɟɜɢɣ ɬɚ ɬɟɤɫɬɢɥɶɧɢɣ ɤɨɪɞ, ɹɤɿ є ɬɨɜɚɪɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ. ȼɚɪɬɿɫɬɶ ɝɭɦɨɜɨʀ 
ɤɪɢɯɬɢ, ɡɚɥɟɠɧɨ ɜɿɞ ɮɪɚɤɰɿʀ, ɫɬɚɧɨɜɢɬɶ ɜɿɞ 5,5 ɬɢɫ. ɝɪɧ./ɬ, ɜɚɪɬɿɫɬɶ ɦɟɬɚɥɨɤɨɪɞɭ ɜɿɞ 2,0 ɬɢɫ. 
ɝɪɧ./ɬ. ȼ ɍɤɪɚʀɧɿ ɲɢɧɢ ɧɚ ɭɬɢɥɿɡɚɰɿɸ ɡɞɚɸɬɶ ɡɚɡɜɢɱɚɣ ɛɟɡɤɨɲɬɨɜɧɨ ɚɛɨ ɡɚ ɰɿɧɨɸ 1000–
1500 ɝɪɧ/ɬ (ɜ ɰɿɧɚɯ 2018 ɪɨɤɭ). 

Ɇɚɫɚ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ, ɳɨ ɩɿɞɥɹɝɚɸɬɶ ɭɬɢɥɿɡɚɰɿʀ ɭ Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ, ɡɚ 
ɪɨɡɪɚɯɭɧɤɚɦɢ ɚɜɬɨɪɿɜ ɡɝɿɞɧɨ ɦɟɬɨɞɢɤɢ [2], ɫɬɚɧɨɜɢɬɶ 1367,1 ɬ/ɪɿɤ ɝɭɦɢ, 273,4 ɬ/ɪɿɤ 
ɦɟɬɚɥɨɤɨɪɞɭ ɬɚ 182,3  ɬ/ɪɿɤ ɬɟɤɫɬɢɥɶɧɨɝɨ ɤɨɪɞɭ, ɹɤɿ ɦɨɠɧɚ ɡɚɥɭɱɢɬɢ ɜ ɩɨɞɚɥɶɲɿɣ ɩɟɪɟɪɨɛɰɿ. 
Ɋɨɡɪɚɯɭɧɤɢ ɜɢɤɨɧɚɧɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɡɚɪɟєɫɬɪɨɜɚɧɢɯ ɜ ɨɛɥɚɫɬɿ ɥɟɝɤɨɜɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. 
Ɍɨɦɭ ɧɚ Ɋɿɜɧɟɧɳɢɧɿ ɞɨɰɿɥɶɧɨ ɡɚɩɭɫɬɢɬɢ ɨɞɧɭ ɬɟɯɧɨɥɨɝɿɱɧɭ ɥɿɧɿɸ ɡ ɭɬɢɥɿɡɚɰɿʀ ɡɧɨɲɟɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ 0,5 ɬ/ɝɨɞ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɜɨɯɡɦɿɧɧɨʀ ɪɨɛɨɬɢ. ȼɚɪɬɿɫɬɶ 
ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɥɿɧɿɣ ɫɬɚɧɨɜɢɬɶ, ɡɚɥɟɠɧɨ ɜɿɞ ɜɢɪɨɛɧɢɤɚ, $10–43 ɬɢɫ, [3] ɬɚ [4]. Ɋɨɛɨɬɚ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɥɿɧɿʀ ɡ ɪɟɧɬɚɛɟɥɶɧɿɫɬɸ 5 % ɞɨɡɜɨɥɢɬɶ ɡɚɛɟɡɩɟɱɢɬɢ ɬɟɪɦɿɧ ɨɤɭɩɧɨɫɬɿ ɿɧɜɟɫɬɢɰɿɣ 
ɡɚ 0,8–3,2 ɪɨɤɭ. 

ɋɩɨɠɢɜɚɱɚɦɢ ɝɭɦɨɜɨʀ ɤɪɢɯɬɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɿɞɩɪɢєɦɫɬɜɚ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɝɭɦɨɬɟɯɧɿɱɧɢɯ 
ɜɢɪɨɛɿɜ, ɹɤɿ ɡɚɪɚɡ ɜɿɞɱɭɜɚɸɬɶ ɞɟɮɿɰɢɬ ɰɿєʀ ɫɢɪɨɜɢɧɢ ɜ ɍɤɪɚʀɧɿ. Ɂɚ ɜɿɞɫɭɬɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɡ 
ɭɬɢɥɿɡɚɰɿʀ ɝɭɦɨɬɟɯɧɿɱɧɢɯ ɜɢɪɨɛɿɜ ɧɚ Ɋɿɜɧɟɧɳɢɧɿ Ⱦɭɛɟɧɫɶɤɢɣ ɡɚɜɨɞ ɝɭɦɨɬɟɯɧɿɱɧɢɯ ɜɢɪɨɛɿɜ 
ɡɦɭɲɟɧɢɣ ɩɨɫɬɚɜɥɹɬɢ ɞɥɹ ɩɨɬɪɟɛ ɜɢɪɨɛɧɢɰɬɜɚ ɝɭɦɨɜɭ ɤɪɢɯɬɭ ɡ Єɜɪɨɩɢ. 
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Ɋɢɫ. 1. ȼɢɞɢ ɩɪɨɞɭɤɰɿʀ, ɹɤɿ ɨɬɪɢɦɭɸɬɶ ɡɿ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ (ɰɿɧɢ ɫɬɚɧɨɦ ɧɚ 2018 ɪɿɤ) 

 
ɉɪɨɛɥɟɦɚ ɜ ɬɨɦɭ, ɳɨ ɪɨɡɪɚɯɭɧɤɨɜɿ ɰɢɮɪɢ є ɥɢɲɟ ɪɟɫɭɪɫɧɢɦ ɩɨɬɟɧɰɿɚɥɨɦ ɡɧɨɲɟɧɢɯ 

ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɭ Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ. Ɂɧɨɲɟɧɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɲɢɧɢ ɹɤ ɜɬɨɪɢɧɧɢɣ ɪɟɫɭɪɫ 
ɧɟɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɿ ɩɨ ɪɚɣɨɧɚɯ ɨɛɥɚɫɬɿ. Ȳɯ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɹɤ ɞɟɲɟɜɨʀ ɫɢɪɨɜɢɧɢ ɡ 
ɦɚɥɨɸ ɧɚɫɢɩɧɨɸ ɝɭɫɬɢɧɨɸ, є ɟɤɨɧɨɦɿɱɧɨ ɧɟɞɨɰɿɥɶɧɢɦ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɫɬɪɭɤɬɭɪɢ ɡɛɨɪɭ ɬɚ ɩɟɪɟɪɨɛɤɢ ɡɧɨɲɟɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɭ Ɋɿɜɧɟɧɫɶɤɿɣ ɨɛɥɚɫɬɿ ɧɚ ɨɫɧɨɜɿ ɪɨɡɞɿɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ʀɯ 
ɩɟɪɟɪɨɛɤɢ, ɳɨ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ ɬɪɚɧɫɩɨɪɬɧɿ ɜɢɬɪɚɬɢ. 

Ɂɧɨɲɟɧɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɲɢɧɢ ɦɚɸɬɶ ɧɚɫɢɩɧɭ ɝɭɫɬɢɧɭ 80–120 ɤɝ/ɦ3, ɚ ɹɤɳɨ ɬɪɚɧɫɩɨɪɬɭɜɚɬɢ 
ɲɦɚɬɤɢ ɝɭɦɢ ɩɿɫɥɹ ɱɚɫɬɤɨɜɨʀ ɩɟɪɟɪɨɛɤɢ - ʀɯ ɧɚɫɢɩɧɚ ɝɭɫɬɢɧɚ ɡɪɨɫɬɚє ɞɨ 500–600 ɤɝ/ɦ3. ɐɟ 
ɞɨɡɜɨɥɢɬɶ ɡɛɿɥɶɲɢɬɢ ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɿ ɡɧɢɡɢɬɢ 
ɜɚɪɬɿɫɬɶ ɩɟɪɟɜɟɡɟɧɶ. Ɍɨɦɭ ɪɚɰɿɨɧɚɥɶɧɨ ɪɨɡɞɿɥɢɬɢ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ ɭɬɢɥɿɡɚɰɿʀ ɡɧɨɲɟɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɧɚ ɞɜɿ ɱɚɫɬɢɧɢ: ɩɟɪɜɢɧɧɭ ɬɚ ɝɥɢɛɨɤɭ ɩɟɪɟɪɨɛɤɭ. 

ɇɚ ɩɟɪɜɢɧɧɭ ɩɟɪɟɪɨɛɤɭ ɡɧɨɲɟɧɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɲɢɧɢ ɡɜɨɡɹɬɶ ɡ ɩɭɧɤɬɿɜ ʀɯ ɩɪɢɣɨɦɭ. 
ɉɟɪɜɢɧɧɚ ɩɟɪɟɪɨɛɤɚ ɩɨɜɢɧɧɚ ɜɤɥɸɱɚɬɢ ɨɱɢɳɟɧɧɹ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɜɿɞ ɛɪɭɞɭ ɬɚ 
ɧɟɝɭɦɨɜɢɯ ɲɢɩɿɜ, ɜɢɞɚɥɟɧɧɹ ɛɨɪɬɨɜɢɯ ɤɿɥɟɰɶ ɬɚ ɧɚɪɿɡɚɧɧɹ ɝɭɦɢ ɲɦɚɬɤɚɦɢ 200ɯ200 ɦɦ ɧɚ 
ɪɿɡɚɥɶɧɢɯ ɜɚɥɤɚɯ. 

Ɉɛɥɚɞɧɚɧɧɹ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɩɪɨɰɟɫɭ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ, ɩɪɨɫɬɟ ɬɚ 
ɧɟɞɨɪɨɝɟ. ɉɪɨɰɟɫ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɦɚɥɨ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɣ ɿ ɩɨɬɪɟɛɭє ɛɚɝɚɬɨ ɪɭɱɧɨʀ ɩɪɚɰɿ, 
ɬɨɦɭ ɰɿ ɦɿɧɿ-ɥɿɧɿʀ ɞɨɰɿɥɶɧɨ ɪɨɡɦɿɳɭɜɚɬɢ ɭ ɪɚɣɨɧɚɯ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɿ 
ɩɿɞɜɢɳɢɬɢ ɡɚɣɧɹɬɿɫɬɶ ɧɚɫɟɥɟɧɧɹ. ɇɚ ɩɭɧɤɬɚɯ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɨɬɪɢɦɭɸɬɶ ɞɨ 15 % ɜɿɞ 
ɩɟɪɟɪɨɛɥɟɧɨʀ ɦɚɫɢ ɲɢɧ ɦɟɬɚɥɨɤɨɪɞɭ, ɹɤɢɣ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɹɤ ɦɟɬɚɥɨɛɪɭɯɬ ɩɨ ɰɿɧɿ ɜɿɞ 
2000 ɝɪɧ/ɬ (ɜ ɰɿɧɚɯ 2018 ɪɨɤɭ). 

ɉɿɫɥɹ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɧɚɩɿɜɮɚɛɪɢɤɚɬ (ɲɦɚɬɤɢ ɝɭɦɢ) ɬɪɚɧɫɩɨɪɬɭɸɬɶ ɞɨ ɩɭɧɤɬɭ 
ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ, ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɹɤɨɝɨ ɜɤɥɸɱɚє ɝɪɭɛɟ ɬɚ ɬɨɧɤɟ ɩɨɞɪɿɛɧɟɧɧɹ ɧɚ 
ɲɪɟɞɟɪɚɯ, ɜɢɞɚɥɟɧɧɹ ɡɚɥɢɲɤɿɜ ɦɟɬɚɥɨɤɨɪɞɭ ɦɚɝɧɿɬɧɢɦɢ ɫɟɩɚɪɚɬɨɪɚɦɢ, ɜɢɞɚɥɟɧɧɹ 
ɬɟɤɫɬɢɥɶɧɨɝɨ ɤɨɪɞɭ ɤɥɚɫɢɮɿɤɚɰɿєɸ 1 ɧɚ ɜɿɛɪɨɫɢɬɚɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɧɟɜɦɨɩɨɬɨɤɭ ɬɚ 
ɪɨɡɞɿɥɟɧɧɹ ɝɭɦɢ ɧɚ ɪɿɡɧɿ ɤɥɚɫɢ ɤɪɭɩɧɨɫɬɿ ɤɥɚɫɢɮɿɤɚɰɿєɸ 2 ɧɚ ɜɿɛɪɨɫɢɬɚɯ (ɪɢɫ. 2). Ɍɨɜɚɪɧɢɦ 
ɩɪɨɞɭɤɬɨɦ, ɹɤɿ ɨɬɪɢɦɭɸɬɶ ɭ ɩɪɨɰɟɫɿ ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ, є ɝɭɦɨɜɚ ɤɪɢɯɬɚ, ɹɤɭ ɦɨɠɧɚ 
ɪɟɚɥɿɡɭɜɚɬɢ ɩɨ ɰɿɧɿ ɜɿɞ 5500 ɝɪɧ/ɬ (ɜ ɰɿɧɚɯ 2018 ɪɨɤɭ). 
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Ɋɢɫ. 2. Ɍɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ ɩɭɧɤɬɭ ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ 
ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ (ɡɚɥɢɲɤɢ ɦɟɬɚɥɨɤɨɪɞɭ, 
ɬɟɤɫɬɢɥɶɧɢɣ ɤɨɪɞ ɿ ɤɥɚɫɢ ɝɭɦɨɜɨʀ ɤɪɢɯɬɢ 1, 2 ɬɚ 3 є 

ɬɨɜɚɪɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ) 

Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɨɪɝɚɧɿɡɚɰɿɣɧɚ 
ɫɬɪɭɤɬɭɪɚ ɡɛɨɪɭ ɬɚ ɭɬɢɥɿɡɚɰɿʀ 
ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɧɚ 
Ɋɿɜɧɟɧɳɢɧɿ ɦɚє ɬɪɢ ɪɿɜɧɿ. 

ɇɚ ɩɟɪɲɨɦɭ ɪɿɜɧɿ ɩɨɜɢɧɧɿ 
ɮɭɧɤɰɿɨɧɭɜɚɬɢ ɩɭɧɤɬɢ ɡɛɨɪɭ ɡɧɨɲɟɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ 
ɨɪɝɚɧɿɡɨɜɚɧɿ ɧɚ ɫɬɚɧɰɿɹɯ ɬɟɯɧɿɱɧɨɝɨ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɚɜɬɨɦɨɛɿɥɿɜ, ɩɭɧɤɬɚɯ 
ɡɛɨɪɭ ɦɟɬɚɥɨɛɪɭɯɬɭ ɱɢ ɿɧɲɨʀ ɜɬɨɪɢɧɧɨʀ 
ɫɢɪɨɜɢɧɢ. Ɏɨɪɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɛɿɡɧɟɫɭ – 
ɿɧɞɢɜɿɞɭɚɥɶɧɢɣ ɩɿɞɩɪɢєɦɟɰɶ. ɐɿ 
ɩɿɞɩɪɢєɦɰɿ ɨɬɪɢɦɭɸɬɶ ɞɨɯɿɞ ɜɿɞ ɡɞɚɱɿ 
ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɧɚ 
ɩɭɧɤɬɢ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ. 

ɇɚ ɞɪɭɝɨɦɭ ɪɿɜɧɿ ɩɨɜɢɧɧɿ 
ɮɭɧɤɰɿɨɧɭɜɚɬɢ ɩɭɧɤɬɢ ɩɟɪɜɢɧɧɨʀ 
ɩɟɪɟɪɨɛɤɢ, ɧɚ ɹɤɿ ɬɪɚɧɫɩɨɪɬɭɸɬɶ 
ɡɧɨɲɟɧɿ ɚɜɬɨɦɨɛɿɥɶɧɿ ɲɢɧɢ ɡ ɩɭɧɤɬɿɜ 
ɩɪɢɣɨɦɭ. ȼɿɞɫɬɚɧɶ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ – 
ɞɨ 30–50 ɤɦ. Ɏɨɪɦɚ ɨɪɝɚɧɿɡɚɰɿʀ ɛɿɡɧɟɫɭ 
– ɬɚɤɨɠ ɿɧɞɢɜɿɞɭɚɥɶɧɢɣ ɩɿɞɩɪɢєɦɟɰɶ.  

Ɉɫɧɨɜɧɢɣ ɞɨɯɿɞ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɞɚɱɿ ɛɨɪɬɨɜɢɯ ɤɿɥɟɰɶ ɧɚ ɦɟɬɚɥɨɛɪɭɯɬ ɬɚ ɡɞɚɱɿ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚ-ɩɭɧɤɬɢ ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ ɡɧɨɲɟɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ. 

ɇɚ ɬɪɟɬɶɨɦɭ ɪɿɜɧɿ ɩɨɜɢɧɧɿ ɮɭɧɤɰɿɨɧɭɜɚɬɢ ɩɭɧɤɬɢ ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ ɲɦɚɬɤɿɜ ɝɭɦɢ, ɹɤɿ 
ɨɬɪɢɦɭɸɬɶ ɧɚ ɩɭɧɤɬɚɯ ɩɟɪɜɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɲɢɧ. ɇɚ ɰɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚɩɿɜɮɚɛɪɢɤɚɬ 
ɬɪɚɧɫɩɨɪɬɭɸɬɶ ɡ ɜɿɞɫɬɚɧɿ 100–200 ɤɦ, ɩɟɪɟɜɚɠɧɨ – ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ⱦɨɯɿɞ ɬɚɤɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɜɿɞ ɪɟɚɥɿɡɚɰɿʀ ɫɩɨɠɢɜɚɱɚɦ ɝɭɦɨɜɨʀ ɤɪɢɯɬɢ ɬɚ ɬɟɤɫɬɢɥɶɧɨɝɨ ɤɨɪɞɭ. 

Ɉɬɠɟ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɨɪɝɚɧɿɡɚɰɿɣɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɰɟɫɭ ɡɛɨɪɭ ɬɚ ɭɬɢɥɿɡɚɰɿʀ ɡɧɨɲɟɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ, ɳɨ ɜɤɥɸɱɚє ɩɭɧɤɬɢ ʀɯ ɡɛɨɪɭ, ɩɟɪɜɢɧɧɨʀ ɬɚ ɝɥɢɛɨɤɨʀ ɩɟɪɟɪɨɛɤɢ, ɞɨɡɜɨɥɹє 
ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɿ ɩɨɫɥɭɝɢ, ɡɚ ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɭ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ ɞɨ 40 %, ɚ ɬɚɤɨɠ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɞɪɿɛɧɨɝɨ 
ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɬɚ ɩɿɞɜɢɳɟɧɧɸ ɡɚɣɧɹɬɨɫɬɿ ɧɚɫɟɥɟɧɧɹ ɭ ɪɚɣɨɧɚɯ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥɚɫɬɿ.  

 
1. Ȼɨɛɨɜɢɱ Ȼ.Ȼ. ɍɬɢɥɢɡɚɰɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɚɜɬɨɤɨɦɩɨɧɟɧɬɨɜ. Ɇ.: ɆȽɂɍ, 2010. 176 ɫ. 
2. ɋɬɚɞɧɢɤ Ɉ.ɋ. ȱɝɧɚɬɸɤ Ɋ.Ɇ., ɉɿɤɭɥɚ Ɇ.ȼ. Ɉɰɿɧɤɚ ɨɛ’єɦɿɜ ɭɬɢɥɿɡɚɰɿʀ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɲɢɧ ɧɚ 
Ɋɿɜɧɟɧɳɢɧɿ. Ɍɟɡɢ ɏ ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɧɚɭɤ. ɤɨɧɮɟɪɟɧɰɿʀ ɫɬɭɞɟɧɬɿɜ, ɦɚɝɿɫɬɪɿɜ ɬɚ ɚɫɩɿɪɚɧɬɿɜ «ɋɭɱɚɫɧɿ 
ɩɪɨɛɥɟɦɢ ɟɤɨɥɨɝɿʀ ɬɚ ɝɟɨɬɟɯɧɨɥɨɝɿɣ», 10–12 ɤɜɿɬɧɹ 2013 ɪɨɤɭ. ɀɢɬɨɦɢɪ: ɀȾɌɍ, 2013. ɋ. 253.  

3. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɲɢɧ ɜ ɤɪɨɲɤɭ / Ɍɨɪɝɨɜɨ-ɷɤɫɩɨɪɬɧɚɹ ɤɨɦɩɚɧɢɹ «ɍɧɢɜɟɪɫɚɥ». URL: 

http://86007 machine.prom.ua/ p66789464-oborudovanie-dlya-pererabotki.html.  

4. Ʌɢɧɢɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɲɢɧ ɜ ɤɪɨɲɤɭ. URL: http://prom.ua/p131282844-liniya-pererabotke-shin.html. 
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ȼɂɁɇȺɑȿɇɇə ɒȼɂȾɄɈɋɌȱ ɁȼɍɄɍ 
ɍ ȼȱȾɉɊȺɐɖɈȼȺɇɂɏ ȽȺɁȺɏ ȾȼɁ 

əɄ ɁȺɋȱȻ ɉȱȾȼɂɓȿɇɇə ȿɎȿɄɌɂȼɇɈɋɌȱ ȽɅɍɒɇɂɄȱȼ ɒɍɆɍ 
 

DETERMINING THE SPEED SOUND IN EXHAUST GASES ICE AS A MEANS OF 
ENHANCING THE EFFICIENCY OF NOISE MUFFLER 

 
Ɏɟɞɨɪɨɜ ȼɨɥɨɞɢɦɢɪ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɪɚɧɫɩɨɪɬɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɍɤɪɚʀɧɚ, 01010, ɦ. Ʉɢʀɜ, ɜɭɥ. Ɇ. Ɉɦɟɥɹɧɨɜɢɱɚ-ɉɚɜɥɟɧɤɚ, 1 (ɜɭɥ. ɋɭɜɨɪɨɜɚ, 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. 
 

ɒɭɦ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɿɜ ɚɜɬɨɦɨɛɿɥɿɜ ɩɨɧɢɠɭɸɬɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɩɨɜɿɞɧɢɯ 
ɝɥɭɲɧɢɤɿɜ. ɉɪɚɤɬɢɱɧɨ ɭ ɜɫɿɯ ɚɜɬɨɦɨɛɿɥɹɯ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɛɚɡɨɜɿ ɝɥɭɲɧɢɤɢ ɪɟɚɤɬɢɜɧɿ ɬɚ 
ɪɟɡɨɧɚɧɫɧɿ. Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɨɛɨɯ ɬɢɩɿɜ ɝɥɭɲɧɢɤɿɜ ɧɟɨɛɯɿɞɧɨ ɡɧɚɬɢ ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ ɭ 
ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ. 

ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɩɨɜɿɬɪɹ ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ [1]: 
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ɞɟ ɫɦc /3330   –  ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɝɚɡɭ ɋt
00 . 

 
 Ⱥɥɟ ɧɚ ɞɚɧɢɣ ɱɚɫ ɧɟ ɿɫɧɭє ɮɨɪɦɭɥɢ ɞɥɹ ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ ɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ, ɬɢɦ 

ɛɿɥɶɲɟ, ɳɨ ɫɚɦɟ ɩɨɧɹɬɬɹ «ɜɿɞɩɪɚɰɶɨɜɚɧɿ ɝɚɡɢ» є ɞɨɫɢɬɶ ɪɨɡɩɥɢɜɱɚɬɢɦ ɿ ɞɥɹ ɤɨɠɧɨɝɨ ɞɜɢɝɭɧɚ є 
ɩɪɚɤɬɢɱɧɨ ɿɧɞɢɜɿɞɭɚɥɶɧɢɦ. 

ɉɪɨɩɨɧɭєɬɶɫɹ ɩɪɢɧɰɢɩɨɜɨ ɧɨɜɢɣ ɩɿɞɯɿɞ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɞɚɧɨʀ ɡɚɞɚɱɿ: ɜɢɡɧɚɱɟɧɧɹ 
ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɟɮɟɤɬ ɲɭɦɨɝɥɭɲɿɧɧɹ ɪɟɚɤɬɢɜɧɨɝɨ ɝɥɭɲɧɢɤɚ. əɤ ɜɿɞɨɦɨ [2], 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɲɭɦɨɝɥɭɲɿɧɧɹ ɝɥɭɲɧɢɤɚ, ɣɨɝɨ ɝɟɨɦɟɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɬɚ ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ ɭ 
ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ ɜɡɚєɦɨɡɜ’ɹɡɚɧɿ ɦɿɠ ɫɨɛɨɸ. Ɍɨɦɭ, ɹɤɳɨ ɩɚɪɚɦɟɬɪɢ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɲɭɦɨɝɥɭɲɿɧɧɹ ɝɥɭɲɧɢɤɚ ɜɿɞɨɦɿ, ɬɨ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɧɟɨɛɯɿɞɧɭ ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ.  ɉɪɢ ɰɶɨɦɭ  
ɪɨɛɥɹɬɶɫɹ ɜɢɦɿɪɸɜɚɧɧɹ ɲɭɦɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɿɜ: ɡ  ɪɟɚɤɬɢɜɧɢɦ ɝɥɭɲɧɢɤɨɦ ɬɚ ɛɟɡ ɧɶɨɝɨ. 
ȼɫɬɚɧɨɜɥɸєɬɶɫɹ ɱɚɫɬɨɬɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɲɭɦɨɝɥɭɲɿɧɧɹ  ɝɥɭɲɧɢɤɚ.    Ⱦɚɥɿ   ɦɨɠɥɢɜɿ   ɞɜɚ 
ɲɥɹɯɢ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ:  ɚ) ɡɚ ɭɫɿɦɚ ɜɿɞɨɦɢɦɢ ɱɚɫɬɨɬɚɦɢ ɲɭɦɨɝɥɭɲɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɢɦ 
ʀɦ ɪɿɜɧɹɦ ɲɭɦɨɝɥɭɲɿɧɧɹ; ɛ) ɡɚ ɱɚɫɬɨɬɨɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɲɭɦɨɝɥɭɲɿɧɧɹ. 

 ȿɮɟɤɬɢɜɧɿɫɬɶ ɲɭɦɨɝɥɭɲɿɧɧɹ ɪɟɚɤɬɢɜɧɨɝɨ ɝɥɭɲɧɢɤɚ (ɪɢɫ. 1) ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 
[2]: 
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ɞɟ 
ɜɢɯɥ

ɝɥ
S

S
m   – ɤɨɟɮɿɰɿєɧɬ ɪɨɡɲɢɪɟɧɧɹ ( ɝɥS   – ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɝɥɭɲɧɢɤɚ, ɦ2;  ɜɢɯɥS  

–  ɩɥɨɳɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɟɪɟɪɿɡɭ ɜɯɿɞɧɨʀ (ɜɢɯɿɞɧɨʀ) ɬɪɭɛɢ ɝɥɭɲɧɢɤɚ);  

c

f
k

2
  –  ɯɜɢɥɶɨɜɟ ɱɢɫɥɨ,  ɞɟ f  – ɱɚɫɬɨɬɚ ɜɢɩɪɨɦɿɧɸɜɚɧɨɝɨ ɲɭɦɭ ɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ 

ɝɚɡɚɯ, Ƚɰ,  c  –  ɲɜɢɞɤɿɫɬɶ ɡɜɭɤɭ ɜ ɫɟɪɟɞɨɜɢɳɿ; 
kl   –  ɞɨɜɠɢɧɚ ɤɚɦɟɪɢ ɪɨɡɲɢɪɟɧɧɹ ɝɥɭɲɧɢɤɚ, ɦ. 
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Ɋɢɫ.1. Ɋɟɚɤɬɢɜɧɢɣ ɝɥɭɲɧɢɤ: 1, 3  –   ɜɯɿɞɧɚ ɿ ɜɢɯɿɞɧɚ ɬɪɭɛɤɢ;  2  –  ɩɨɪɨɠɧɢɧɚ ɝɥɭɲɧɢɤɚ, ɞɨɜɠɢɧɨɸ kl  

 
ɉɿɫɥɹ ɪɹɞɭ ɩɟɪɟɬɜɨɪɟɧɶ ɡ ɮɨɪ-ɥɢ (2) ɨɬɪɢɦɭєɦɨ ɮɨɪɦɭɥɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ 

ɡɜɭɤɭ ɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ: 
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ȼ ɮɨɪɦɭɥɭ (3)  ɩɨɱɟɪɝɨɜɨ ɩɿɞɫɬɚɜɥɹɸɬɶɫɹ ɡɧɚɱɟɧɧɹ ɱɚɫɬɨɬ f  ɿ  ɜɿɞɩɨɜɿɞɧɿ ʀɦ  ɪɿɜɧɿ  

ɡɜɭɤɨɩɨɝɥɢɧɚɧɧɹ L , ɳɨ ɛɭɥɢ ɨɬɪɢɦɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɢɦɿɪɸɜɚɧɶ.  ȼ ɪɟɡɭɥɶɬɚɬɿ ɨɬɪɢɦɭєɬɶɫɹ  
ɪɹɞ ɡɧɚɱɟɧɶ ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ c , ɹɤɿ ɭɫɟɪɟɞɧɸɸɬɶɫɹ, ɩɿɫɥɹ ɱɨɝɨ ɦɚєɦɨ ɨɫɬɚɬɨɱɧɢɣ ɪɟɡɭɥɶɬɚɬ –  

ɫɪc . 

 Ɂ ɞɪɭɝɨɝɨ ɛɨɤɭ, ɲɭɤɚɧɭ ɲɜɢɞɤɿɫɬɶ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ, ɜɢɯɨɞɹɱɢ  ɿɡ ɱɚɫɬɨɬɢ maxf , ɹɤɿɣ 
ɜɿɞɩɨɜɿɞɚє ɦɚɤɫɢɦɚɥɶɧɢɣ ɪɿɜɟɧɶ ɲɭɦɨɝɥɭɲɿɧɧɹ. ȱɡ (2) ɜɢɩɥɢɜɚє, ɳɨ ɰɟɣ  ɦɚɤɫɢɦɭɦ ɧɚɫɬɚє ɩɪɢ 
ɭɦɨɜɿ: 
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Ɉɬɠɟ, ɨɬɪɢɦɚɬɢ ɲɭɤɚɧɟ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ ɦɨɠɧɚ ɡɚ ɞɜɨɦɚ ɮɨɪɦɭɥɚɦɢ: (3) ɿ (4). 
 
ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ ɭ 

ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ ɞɜɢɝɭɧɚ. 
ȼɢɦɿɪɸɜɚɧɧɹ ɡɞɿɣɫɧɸɸɬɶɫɹ ɡ ɪɟɚɤɬɢɜɧɢɦ ɝɥɭɲɧɢɤɨɦ (ɪɢɫ. 2, ɚ) ɬɚ ɛɟɡ ɝɥɭɲɧɢɤɚ  

(ɪɢɫ. 2, ɛ). ȼɿɞɩɪɚɰɶɨɜɚɧɿ ɝɚɡɢ (ɩɨɤɚɡɚɧɿ ɫɬɪɿɥɤɚɦɢ) ɪɭɯɚɸɬɶɫɹ ɩɨ ɜɢɯɥɨɩɧɿɣ ɬɪɭɛɿ 2 (ɬɚ 
ɝɥɭɲɧɢɤɭ –  ɞɥɹ ɩɟɪɲɨɝɨ ɟɬɚɩɭ ɜɢɦɿɪɸɜɚɧɶ)  ɿ ɜɢɯɨɞɹɬɶ ɜ ɚɬɦɨɫɮɟɪɭ.  ɇɚ ɜɿɞɫɬɚɧɿ 0,5 ɦ  ɬɚ  ɩɿɞ 
ɤɭɬɨɦ 450  (ɡɝɿɞɧɨ [3]) ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɦɿɤɪɨɮɨɧ 4, ɫɢɝɧɚɥ ɡ ɹɤɨɝɨ ɩɨɫɬɭɩɚє ɧɚ ɜɢɦɿɪɸɜɚɥɶɧɨ-
ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ 5. 

Ⱦɟɬɚɥɶɧɿɲɟ ɜɢɳɟɡɝɚɞɚɧɢɣ ɤɨɦɩɥɟɤɫ ɡɨɛɪɚɠɟɧɨ  ɧɚ ɪɢɫ. 3. 
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șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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Ɋɢɫ. 2. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ  ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɜɭɤɭ ɭ ɜɿɞɩɪɚɰɶɨɜɚɧɢɯ ɝɚɡɚɯ ɞɜɢɝɭɧɚ: 
ɚ – ɡ ɝɥɭɲɧɢɤɨɦ; ɛ – ɛɟɡ ɝɥɭɲɧɢɤɚ; 1 – ȾȼɁ; 2 – ɜɢɯɥɨɩɧɚ ɬɪɭɛɚ;  3 – ɪɟɚɤɬɢɜɧɢɣ ɝɥɭɲɧɢɤ ɲɭɦɭ; 

4 – ɦɿɤɪɨɮɨɧ;   5 – ɜɢɦɿɪɸɜɚɥɶɧɨ-ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ 
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Ɋɢɫ. 3. Ȼɥɨɤ-ɫɯɟɦɚ ɜɢɦɿɪɸɜɚɥɶɧɨ-ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ  ɤɨɦɩɥɟɤɫɭ: 
1 – ɛɥɨɤ ɨɰɢɮɪɨɜɤɢ ɫɢɝɧɚɥɭ, ɳɨ ɩɨɫɬɭɩɚє ɡ ɦɿɤɪɨɮɨɧɭ; 2 –  ɫɩɟɤɬɪɨɚɧɚɥɿɡɚɬɨɪ;  3 – ɛɥɨɤ ɡɛɟɪɿɝɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ; 
4 – ɛɥɨɤ ɨɛɱɢɫɥɟɧɧɹ ɪɿɜɧɿɜ ɫɢɝɧɚɥɿɜ ɬɚ ɪɿɡɧɢɰɿ ɪɿɜɧɿɜ;5 – ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ ɛɥɨɤ; 6 – ɛɥɨɤ ɭɩɪɚɜɥɿɧɧɹ; 7 – ɦɿɤɪɨɮɨɧ 

 
Ɋɨɛɨɬɚ ɤɨɦɩɥɟɤɫɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ. ɋɢɝɧɚɥ ɡ ɦɿɤɪɨɮɨɧɭ 7 ɩɨɞɚєɬɶɫɹ ɧɚ 

ɜɯɿɞ ɛɥɨɤɭ ɨɰɢɮɪɨɜɤɢ 1, ɹɤɢɣ ɩɟɪɟɜɨɞɢɬɶ ɚɧɚɥɨɝɨɜɢɣ ɫɢɝɧɚɥ ɜ ɰɢɮɪɨɜɢɣ ɭ ɡɚɞɚɧɨɦɭ ɮɨɪɦɚɬɿ  
ɬɚ ɧɟɨɛɯɿɞɧɨɸ ɱɚɫɬɨɬɨɸ ɞɢɫɤɪɟɬɢɡɚɰɿʀ ɣ ɿɧɲɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.  ts1  – ɰɟ ɫɢɝɧɚɥ ɭ ɜɢɩɚɞɤɭ, 
ɤɨɥɢ ɝɥɭɲɧɢɤ ɧɟ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɬɚ  ts2  – ɫɢɝɧɚɥ ɭ ɜɢɩɚɞɤɭ  ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɪɟɚɤɬɢɜɧɨɝɨ 
ɝɥɭɲɧɢɤɚ. Ɂɚɪɟєɫɬɪɨɜɚɧɿ ɫɢɝɧɚɥɢ  ts1  ɿ  ts2   ɩɟɪɟɞɚɸɬɶɫɹ ɧɚ  ɛɥɨɤ 3 ɞɥɹ ɞɨɜɝɨɫɬɪɨɤɨɜɨɝɨ 
ɡɛɟɪɟɠɟɧɧɹ, ɚ  ɬɚɤɨɠ  ɧɚ ɫɩɟɤɬɪɨɚɧɚɥɿɡɚɬɨɪ 2, ɞɟ ɜɢɡɧɚɱɚєɬɶɫɹ ʀɯ  ɚɦɩɥɿɬɭɞɧɢɣ ɫɩɟɤɬɪ  ɱɢ  
ɫɩɟɤɬɪɚɥɶɧɚ ɳɿɥɶɧɿɫɬɶ ɩɨɬɭɠɧɨɫɬɿ (ɞɚɥɿ ɞɥɹ ɩɪɨɫɬɨɬɢ – ɫɩɟɤɬɪ). Ɂɿ ɫɩɟɤɬɪɨɚɧɚɥɿɡɚɬɨɪɚ 2 
ɨɞɟɪɠɚɧɿ ɫɩɟɤɬɪɢ   1S  ɬɚ  2S   ɩɨɫɬɭɩɚɸɬɶ ɧɚ ɛɥɨɤ ɡɛɟɪɟɠɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ 3.  Ɂ ɛɥɨɤɭ 3 

ɫɩɟɤɬɪɢ  ɩɨɫɬɭɩɚɸɬɶ    ɧɚ    ɛɥɨɤ  4,   ɞɟ    ɜɢɪɚɯɨɜɭєɬɶɫɹ   ʀɯ   ɪɿɜɧɿ ɬɚ  ɪɿɡɧɢɰɹ   ɪɿɜɧɿɜ: 
 

                      fLfLfL 21   (5) 

 
ɞɟ  fL1   ɿ   fL2  – ɪɿɜɧɿ ɫɩɟɤɬɪɿɜ  1S  ɬɚ  2S  ɜɿɞɩɨɜɿɞɧɨ. ȼɨɧɢ ɜɢɪɚɯɨɜɭɸɬɶɫɹ ɜɿɞɧɨɫɧɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɨɪɨɝɭ ɞɥɹ ɚɤɭɫɬɢɱɧɨɝɨ ɬɢɫɤɭ: ɉɚ5102  . 

 
1. Ɏɟɞɨɪɨɜ ȼ.ȼ. Ⱥɤɭɫɬɢɤɚ ɚɜɬɨɦɨɛɿɥɹ. – Ʉ.: ȼɢɞ-ɜɨ ɇɌɍ «ɄȺȾȱ», 2008. – 285 ɫ. 
2. Ⱥɥɟɤɫɟɟɜ ɋ.ɉ., Ʉɚɡɚɤɨɜ Ⱥ.Ɇ., Ʉɨɥɨɬɢɥɨɜ ɇ.ɇ.  Ȼɨɪɶɛɚ ɫ ɲɭɦɨɦ ɢ ɜɢɛɪɚɰɢɟɣ   ɜ   ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ // 
«Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ». –  Ɇ. : 1970. – 208 ɫ. 
3. ȾɋɌɍ UN/ECE R 51-02-2002 «Єɞɢɧɿ  ɬɟɯɧɿɱɧɿ  ɩɪɢɩɢɫɢ ɳɨɞɨ  ɨɮɿɰɿɣɧɨɝɨ ɡɚɬɜɟɪɞɠɟɧɧɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ,   ɳɨ ɦɚɸɬɶ ɧɟ ɦɟɧɲɟ ɱɨɬɢɪɶɨɯ ɤɨɥɿɫ, ɫɬɨɫɨɜɧɨ  ɫɬɜɨɪɸɜɚɧɨɝɨ ɧɢɦɢ 
ɲɭɦɭ» (ɉɪɚɜɢɥɚ ЄȿɄ ɈɈɇ № 51-02: 1996, IDT).  
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ɍȾɄ 629.3.063.2 
 

ɉɊɂɋɌɊȱɃ ȾɅə ȼɂɊɈȻɇɂɐɌȼȺ ȼɈȾɇȿȼɆȱɋɇɈȽɈ ȽȺɁɍ  
ɇȺ ȻɈɊɌɍ ȺȼɌɈɆɈȻȱɅə 

 
THE DEVICE FOR THE PRODUCTION OF GAS CONTAINING HYDROGEN  

ON THE BOARD OF VEHICLE 
 

ɒɥьɨɧɱɚɤ ȱɝɨɪ 
 

ɑɟɪɤɚɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɜɭɥ. Ɍ.Ƚ. ɒɟɜɱɟɧɤɚ, 460, ɦ. ɑɟɪɤɚɫɢ, 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. 

 

Ɉɫɤɿɥɶɤɢ ɜ ɧɚɲ ɱɚɫ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɩɨɤɥɚɞɿɜ ɧɚɮɬɢ ɿ ɩɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɬɪɚɧɫɩɨɪɬɭ ɟɧɟɪɝɨɪɟɫɭɪɫɚɦɢ ɜɢɡɧɚɧɚ ɜ ɛɿɥɶɲɨɫɬɿ ɤɪɚʀɧ ɫɜɿɬɭ ɹɤ ɩɪɨɛɥɟɦɚ ɧɚɰɿɨɧɚɥɶɧɨʀ 
ɛɟɡɩɟɤɢ, ɬɨ ɩɨɤɪɚɳɟɧɧɹ ɩɚɥɢɜɧɨʀ ɟɤɨɧɨɦɿɱɧɨɫɬɿ ɞɜɢɝɭɧɿɜ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ, ɡɨɤɪɟɦɚ 
ɞɢɡɟɥɿɜ, ɲɥɹɯɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɶɬɟɪɧɚɬɢɜɧɢɯ ɩɚɥɢɜ є ɞɨɫɢɬɶ ɚɤɬɭɚɥɶɧɚ. Ɉɞɧɢɦ ɿɡ ɬɚɤɢɯ ɩɚɥɢɜ 
є ɜɨɞɧɟɜɦɿɫɧɢɣ ɝɚɡ, ɹɤɢɣ ɞɨɞɚɸɬɶ ɞɨ ɫɜɿɠɨɝɨ ɡɚɪɹɞɭ ɩɨɜɿɬɪɹ ɞɜɢɝɭɧɚ, ɞɨɫɹɝɚɸɱɢ ɡɧɢɠɟɧɧɹ 
ɜɢɬɪɚɬ ɩɚɥɢɜɚ ɬɚ ɪɿɜɧɹ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɡ ɜɿɞɩɪɚɰɶɨɜɚɧɢɦɢ ɝɚɡɚɦɢ. ȼɿɞɨɦɨ, ɳɨ 
ɜɨɞɧɟɜɦɿɫɧɢɣ ɝɚɡ ɧɟɛɟɡɩɟɱɧɢɣ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ. Ɉɞɧɚɤ, ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɜɿɞɩɨɜɿɞɧɢɯ ɩɪɚɜɢɥ 
ɬɟɯɧɿɤɢ ɛɟɡɩɟɤɢ ɬɚ ɨɯɨɪɨɧɢ ɩɪɚɰɿ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɞɜɢɝɭɧɚɯ є ɞɨɫɢɬɶ ɟɮɟɤɬɢɜɧɢɦ [1].  

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɚ ɜɢɩɪɨɛɭɜɚɧɧɹ ɩɪɢɫɬɪɨɸ ɞɥɹ 
ɛɟɡɩɟɱɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɿɥɹ.  

ȼ ɪɨɛɨɬɿ ɛɭɥɚ ɩɿɞɝɨɬɨɜɥɟɧɚ ɧɟɨɛɯɿɞɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɚ ɞɨɤɭɦɟɧɬɚɰɿɹ ɡ ɩɨɞɚɥɶɲɢɦ 
ɜɢɝɨɬɨɜɥɟɧɧɹɦ ɩɪɢɫɬɪɨɸ. ɉɪɢɫɬɪɿɣ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɩɨɞɚɱɿ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ (ɪɢɫɭɧɨɤ 1) 
ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɚɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ: ɛɥɨɤ ɠɢɜɥɟɧɧɹ, ɟɥɟɤɬɪɨɥɿɡɟɪ, ɪɨɡɲɢɪɸɜɚɥɶɧɢɣ ɛɚɱɨɤ, 
ɪɨɬɚɦɟɬɪ, ɝɿɞɪɨɡɚɬɜɨɪ ɿ ɜɨɝɧɟɩɟɪɟɲɤɨɞɠɭɜɚɥɶɧɢɣ ɤɥɚɩɚɧ. ȼɫɿ ɟɥɟɦɟɧɬɢ ɩɪɢɫɬɪɨɸ ɡ’єɞɧɚɧɿ ɦɿɠ 
ɫɨɛɨɸ ɫɩɟɰɿɚɥɶɧɢɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ, ɡɚɛɟɡɩɟɱɭɸɱɢ ɧɚɞɿɣɧɭ ɬɚ ɛɟɡɩɟɱɧɭ ɣɨɝɨ ɪɨɛɨɬɭ ɧɚ ɛɨɪɬɭ 
ɚɜɬɨɦɨɛɿɥɹ. ɉɪɢɧɰɢɩ ɪɨɛɨɬɢ ɩɪɢɫɬɪɨɸ ɧɚɫɬɭɩɧɢɣ: ɜɨɞɧɟɜɦɿɫɧɢɣ ɝɚɡ ɱɟɪɟɡ ɜɢɯɿɞɧɢɣ ɲɬɭɰɟɪ 
ɩɿɫɥɹ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɩɨɬɪɚɩɥɹє ɜ ɬɪɭɛɨɩɪɨɜɿɞ, ɩɪɨɯɨɞɢɬɶ ɤɪɿɡɶ ɜɨɞɭ, ɩɨɬɪɚɩɥɹє ɞɨ 
ɜɨɝɧɟɩɟɪɟɲɤɨɞɠɭɜɚɥɶɧɨɝɨ ɤɥɚɩɚɧɭ, ɚ ɩɨɬɿɦ ɞɨ ɞɜɢɝɭɧɚ. Ɍɚɤ ɹɤ ɝɚɡ ɞɨɫɢɬɶ ɧɟɛɟɡɩɟɱɧɢɣ, 
ɜɨɝɧɟɩɟɪɟɲɤɨɞɠɭɜɚɥɶɧɢɣ ɤɥɚɩɚɧ ɬɚ ɝɿɞɪɨɡɚɬɜɨɪ ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɭɬɜɨɪɟɧɧɸ ɩɨɥɭɦ’ɹ. 
ɉɪɢɫɬɪɿɣ ɦɨɠɥɢɜɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚ ɛɨɪɬɭ ɚɜɬɨɦɨɛɿɥɹ ɜ ɩɿɞɤɚɩɨɬɧɨɦɭ ɩɪɨɫɬɨɪɿ ɦɨɬɨɪɧɨɝɨ 
ɜɿɞɫɿɤɭ. 

 
1 - ɪɨɬɚɦɟɬɪ ɊɆ-Ⱥ-0,063ȽɍɁ; 2- ɝɿɞɪɨɡɚɬɜɨɪ; 3- ɜɨɝɧɟɩɟɪɟɲɤɨɞɠɭɜɚɥɶɧɢɣ ɤɥɚɩɚɧ; 4-  ɛɥɨɤ ɠɢɜɥɟɧɧɹ 

«ȻɅɂɄ-10ɂɆ»; 5- ɪɨɡɲɢɪɸɜɚɥɶɧɢɣ ɛɚɤ; 6- ɟɥɟɤɬɪɨɥɿɡɟɪ. 
Ɋɢɫ.1. ɉɪɢɫɬɪɿɣ ɞɥɹ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɩɨɞɚɱɿ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ ɭ ɞɜɢɝɭɧ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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ȿɥɟɤɬɪɨɥɿɡɟɪ (ɪɢɫɭɧɨɤ 2) є ɨɫɧɨɜɧɢɦ ɟɥɟɦɟɧɬɨɦ ɤɨɧɫɬɪɭɤɰɿʀ ɩɪɢɫɬɪɨɸ ɿ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ 
ɨɬɪɢɦɚɧɧɹ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ ɦɟɬɨɞɨɦ ɟɥɟɤɬɪɨɥɿɬɢɱɧɨɝɨ ɪɨɡɤɥɚɞɚɧɧɹ ɜɨɞɢ. ɋɤɥɚɞɚєɬɶɫɹ ɡ 
ɛɨɤɨɜɢɯ ɱɚɫɬɢɧ, ɦɿɠ ɹɤɢɦɢ ɪɨɡɦɿɳɟɧɨ 13 ɩɥɚɫɬɢɧ, ɳɨ ɜɢɝɨɬɨɜɥɟɧɿ ɿɡ ɧɟɪɠɚɜɿɸɱɨʀ ɫɬɚɥɿ ɦɚɪɤɢ 
2ɏ18ɇ10Ɍ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɩɪɨɬɿɤɚɧɶ ɦɿɠ ɩɥɚɫɬɢɧɚɦɢ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ ɫɩɟɰɿɚɥɶɧɿ 
ɭɳɿɥɶɧɸɜɚɱɿ. Ɂɚ ɟɥɟɤɬɪɨɥɿɬ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɪɨɡɱɢɧ ɞɢɫɬɢɥɶɨɜɚɧɨʀ ɜɨɞɢ ɡ ɤɚɭɫɬɢɱɧɨɸ 
ɫɨɞɨɸ. 

 

 
 

1-ɲɬɭɰɟɪ ɜɢɯɨɞɭ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ; 2- ɲɬɭɰɟɪ ɩɨɞɚɱɿ ɟɥɟɤɬɪɨɥɿɬɭ; 3- ɛɨɤɨɜɚ ɩɥɚɫɬɢɧɚ;  
4- ɤɥɟɦɢ ɩɿɞɜɟɞɟɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ; 5- ɭɳɿɥɶɧɸɸɱɚ ɝɭɦɚ; 6- ɟɥɟɤɬɪɨɞɢ. 

Ɋɢɫ.2. ȿɥɟɤɬɪɨɥɿɡɟɪ 

Ɇɚɤɫɢɦɚɥɶɧɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɫɤɥɚɞɚє 29,7 ɥ/ɝɨɞ ɿ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɤɥɚɞɭ 
ɟɥɟɤɬɪɨɥɿɬɭ ɬɚ ɫɢɥɢ ɫɬɪɭɦɭ, ɳɨ ɩɪɨɩɭɫɤɚєɬɶɫɹ ɱɟɪɟɡ ɧɶɨɝɨ (ɪɢɫɭɧɨɤ 3). Ɂ ɪɢɫɭɧɤɚ 3 ɜɢɞɧɨ, ɳɨ 
ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɫɢɥɭ ɫɬɪɭɦɭ ȱ5 ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ Ɋ5 ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɡɛɿɥɶɲɭєɬɶɫɹ. 
ȿɤɫɩɟɪɟɦɟɧɬɚɥɶɧɢɦ ɦɟɬɨɞɨɦ ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɪɢ ɫɢɥɿ ɫɬɪɭɦɭ 2 Ⱥ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ 
ɦɿɧɿɦɚɥɶɧɢɣ ɜɢɯɿɞ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ, ɹɤɢɣ ɫɬɚɧɨɜɢɬɶ 8,82 ɥ/ɝɨɞ. ɉɪɢ ɞɨɫɹɝɧɟɧɧɿ 
ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɨʀ ɫɢɥɢ ɫɬɪɭɦɭ 9Ⱥ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɦɚє ɡɧɚɱɟɧɧɹ 27,9 ɥ/ɝɨɞ.  

 
Ɋɢɫ.3. Ɂɚɥɟɠɧɿɫɬɶ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɜɿɞ ɫɢɥɢ ɫɬɪɭɦɭ 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɜ ɪɨɛɨɬɿ ɛɭɥɨ ɫɩɪɨɟɤɬɨɜɚɧɨ, ɜɢɝɨɬɨɜɥɟɧɨ ɬɚ ɜɢɩɪɨɛɭɜɚɧɨ ɩɪɢɫɬɪɿɣ ɞɥɹ 

ɜɢɪɨɛɧɢɰɬɜɚ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ. ȼɫɬɚɧɨɜɥɟɧɿ ɟɤɫɩɟɪɟɦɟɧɬɚɥɶɧɿ ɡɚɥɟɠɧɨɫɬɿ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 
ɟɥɟɤɬɪɨɥɿɡɟɪɚ ɜɿɞ ɫɢɥɢ ɫɬɪɭɦɭ, ɳɨ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɟɥɟɤɬɪɨɥɿɬ. Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɬɚ 
ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɪɿɲɟɧɧɹ ɩɪɢɫɬɪɨɸ ɞɨɡɜɨɥɹɸɬɶ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɣɨɝɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɛɨɪɬɭ 
ɚɜɬɨɦɨɛɿɥɹ ɡɨɤɪɟɦɚ ɜ ɩɿɞɤɚɩɨɬɧɨɦɭ ɩɪɨɫɬɨɪɿ.  

 
ȱ. ɒɥɶɨɧɱɚɤ, ȱ. Ʉɨɦɩɚɧɿєɰɶ, Ɉ. ɉɚɜɥɨɜ Ⱥɧɚɥɿɡ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɨɞɧɟɜɦɿɫɧɨɝɨ ɝɚɡɭ ɭ 
ɞɜɢɝɭɧɚɯ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɹɧɧɹ / ȱ. ɒɥɶɨɧɱɚɤ, ȱ. Ʉɨɦɩɚɧɿєɰɶ, Ɉ. ɉɚɜɥɨɜ // Ɇɚɬɟɪɿɚɥɢ Vȱ ɦɿɠɧɚɪɨɞɧɨʀ 
ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «ɉɪɨɛɥɟɦɢ  ɿ ɩɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ», 12-13 ɤɜɿɬɧɹ 2018ɪ., ȼɿɧɧɢɰɹ, ɍɤɪɚʀɧɚ / ȼɿɧɧ. ɧɚɰ. ɬɟɯɧ. ɭɧ-ɬ – ȼɿɧɧɢɰɹ: ȼɢɞɚɜɧɢɰɬɜɨ 
ȼɿɧɧɢɰɶɤɨɝɨ ɧɚɰ. ɬɟɯɧ. ɭɧ-ɬɭ, 2018. – ɋ. 209-212. 
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ɍȾɄ 378.147 
 

ɌȿɈɊȿɌɂɑɇȱ ȺɋɉȿɄɌɂ ɁȾȱɃɋɇȿɇɇə ɉɊɈȿɄɌɇɈȲ ȾȱəɅɖɇɈɋɌȱ ȼ 
ɍɆɈȼȺɏ ɇȺɍɄɈȼɈ-ɆȿɌɈȾɂɑɇɈȲ ɊɈȻɈɌɂ ɁȺȽȺɅɖɇɈɈɋȼȱɌɇȱɏ 

ɇȺȼɑȺɅɖɇɂɏ ɁȺɄɅȺȾȱȼ 
 

THEORETICAL ASPECTS OF PROJECT ACTIVITY IN THE CONDITIONS  
OF SCIENTIFIC-METHODIC WORK GENERAL LEARNING EDUCATIONAL 

INSTITUTIONS 
 

ɀɢɥɟ Ʌɸɞɦɢɥɚ 
 

Ʉɨɦɭɧɚɥɶɧɢɣ ɡɚɤɥɚɞ «Ƚɭɦɚɧɿɬɚɪɧɚ ɝɿɦɧɚɡɿɹ № 1 ɿɦ. Ɇ. ȱ. ɉɢɪɨɝɨɜɚ ȼɆɊ» 
ɜɭɥ. Ɇɚɥɢɧɨɜɫɶɤɨɝɨ 7, ɦ. ȼɿɧɧɢɰɹ, ɍɤɪɚʀɧɚ, 21018 

 
ɉɪɿɨɪɢɬɟɬɧɢɦ ɧɚɩɪɹɦɤɨɦ ɨɫɜɿɬɧɶɨʀ ɫɢɫɬɟɦɢ ɍɤɪɚʀɧɢ є ɞɨɫɬɭɩ ɞɨ ɹɤɿɫɧɨʀ ɨɫɜɿɬɢ, ɳɨ 

ɜɢɡɧɚɱɟɧɨ ɧɢɡɤɨɸ ɡɚɤɨɧɿɜ ɬɚ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɿɜ. Ɂɨɤɪɟɦɚ, «ɇɚɰɿɨɧɚɥɶɧɚ ɫɬɪɚɬɟɝɿɹ 
ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2021» ɧɚɝɨɥɨɲɭє, ɳɨ ɿɧɬɟɝɪɚɰɿɹ ɤɪɚʀɧɢ ɜ ɫɜɿɬɨɜɢɣ 
ɨɫɜɿɬɧɿɣ ɩɪɨɫɬɿɪ ɜɢɦɚɝɚє ɩɨɫɬɿɣɧɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɰɿɨɧɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɨɫɜɿɬɢ, ɩɨɲɭɤɭ 
ɟɮɟɤɬɢɜɧɢɯ ɲɥɹɯɿɜ ɩɿɞɜɢɳɟɧɧɹ ʀʀ ɹɤɨɫɬɿ, ɚɩɪɨɛɚɰɿʀ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɩɟɞɚɝɨɝɿɱɧɢɯ ɫɢɫɬɟɦ, ɦɨɞɟɪɧɿɡɚɰɿʀ ɡɦɿɫɬɭ ɨɫɜɿɬɢ ɣ ɨɪɝɚɧɿɡɚɰɿʀ ʀʀ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɜɿɬɨɜɢɯ 
ɬɟɧɞɟɧɰɿɣ ɿ ɜɢɦɨɝ ɪɢɧɤɭ ɩɪɚɰɿ. Ɍɚɤɿ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɢɤɥɢɤɚɥɢ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɿɞɝɨɬɨɜɤɢ ɜɱɢɬɟɥɿɜ, 
ɹɤɿ ɫɩɪɨɦɨɠɧɿ ɡɞɿɣɫɧɸɜɚɬɢ ɿɧɧɨɜɚɰɿɣɧɭ ɩɪɨɮɟɫɿɣɧɭ ɞɿɹɥɶɧɿɫɬɶ ɬɚ ɜɞɨɫɤɨɧɚɥɸɜɚɬɢ ɪɿɜɟɧɶ 
ɩɟɞɚɝɨɝɿɱɧɨʀ ɦɚɣɫɬɟɪɧɨɫɬɿ ɩɪɨɬɹɝɨɦ ɭɫɿєʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

Ⱥɧɚɥɿɡ ɧɚɭɤɨɜɨʀ ɥɿɬɟɪɚɬɭɪɢ ɡɚɫɜɿɞɱɢɜ, ɳɨ ɩɪɨɛɥɟɦɭ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɜ ɪɿɡɧɢɯ ɡɚɤɥɚɞɚɯ ɨɫɜɿɬɢ ɞɨɫɥɿɞɠɭɜɚɥɢ ə. Ȼɨɥɸɛɚɲ, Ɉ. Ⱦɭɛɚɫɟɧɸɤ, 
ȼ. Ʉɨɡɚɤɨɜ, Ɇ. ɋɬɟɩɤɨ, ɘ. Ⱥɧɞɪɿɹɤɨ, Ƚ. Ƚɪɟɛɟɧɸɤ, ȱ. Ʌɚɳɢɤ, Ƚ. ɒɟɦɟɥɸɤ, ɋ. Ƚɨɧɱɚɪɨɜ ɬɚ ɿɧ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɟɤɬɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɡɞɿɣɫɧɸɜɚɥɢ Ʌ. ȼɚɳɟɧɤɨ, ȼ. ȼɟɪɛɢɰɶɤɢɣ, ȼ. Ƚɭɡєєɜ, 
Ɍ. Ⱦɨɜɛɟɧɤɨ, ȼ. Ⱦɨɤɭɱɚєɜɚ, Ʌ. Ʉɚɥɿɧɿɧɚ, Ɉ. Ɉɧɨɩɪɿєɧɤɨ, ȱ. Ɉɫɚɞɱɢɣ, Є. ɉɨɥɚɬ ɬɚ ɿɧ. 
ȼɢɤɨɪɢɫɬɚɧɧɸ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɭ ɫɢɫɬɟɦɿ ɦɟɬɨɞɢɱɧɨʀ ɪɨɛɨɬɢ ɩɪɢɫɜɹɱɟɧɨ ɩɪɚɰɿ Ɍ. Ƚɪɢɲɢɧɨʀ, 
Ʌ. Ɂɚɛɪɨɞɫɶɤɨʀ, ȼ. Ʌɨɝɜɿɧɚ, Ʌ. ɏɨɪɭɠɨʀ ɬɚ ɿɧ. Ɋɨɡɪɨɛɥɟɧɨ ɪɿɡɧɿ ɜɢɞɢ ɩɪɨɟɤɬɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, 
ɡɨɤɪɟɦɚ ɩɪɨɟɤɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ, ɩɪɨɟɤɬɧɨ-ɪɟɮɥɟɤɫɢɜɧɨʀ ɬɨɳɨ. 

ɇɟ ɞɢɜɥɹɱɢɫɶ ɧɚ ɬɟ, ɳɨ ɚɫɩɟɤɬ ɞɨɫɥɿɞɠɟɧɶ ɫɬɨɫɨɜɧɨ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜɱɢɬɟɥɹ 
ɞɨɫɢɬɶ ɲɢɪɨɤɢɣ, ɩɪɨɛɥɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɝɨɬɨɜɧɨɫɬɿ ɜɱɢɬɟɥɹ ɞɨ ɿɧɧɨɜɚɰɿɣɧɨʀ, ɡɨɤɪɟɦɚ 
ɩɪɨɟɤɬɧɨʀ, ɞɿɹɥɶɧɨɫɬɿ ɜ ɭɦɨɜɚɯ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɨʀ ɪɨɛɨɬɢ ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɶɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ 
ɡɚɤɥɚɞɭ ɞɨɫɥɿɞɠɟɧɚ ɧɟɞɨɫɬɚɬɧɶɨ ɹɤ ɡ ɬɨɱɤɢ ɡɨɪɭ ɪɨɡɤɪɢɬɬɹ ʀʀ ɫɭɬɧɨɫɬɿ, ɬɚɤ ɿ ɜɢɹɜɥɟɧɧɹ ɭɦɨɜ 
ɨɪɝɚɧɿɡɚɰɿʀ. Ɍɚɤ, ɧɚ ɞɭɦɤɭ ȱ. Ʉɨɧɨɜɚɥɶɱɭɤ, ɦɨɞɟɪɧɿɡɚɰɿɹ ɫɢɫɬɟɦɢ ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ ɡɞɿɣɫɧɸєɬɶɫɹ 
ɹɤ ɩɪɨɰɟɫ ɡɚɤɨɧɨɞɚɜɱɢɯ, ɫɬɪɭɤɬɭɪɧɢɯ, ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ, ɫɨɰɿɚɥɶɧɢɯ ɿɧɧɨɜɚɰɿɣɧɢɯ ɡɦɿɧ ɭɫɿɯ ʀʀ 
ɫɤɥɚɞɨɜɢɯ, ɚɤɬɢɜɧɨɝɨ ɩɨɲɭɤɭ ɧɟɬɪɚɞɢɰɿɣɧɢɯ ɲɥɹɯɿɜ ɜɢɯɨɞɭ ɨɫɜɿɬɢ ɡ ɤɪɢɡɨɜɨɝɨ ɫɬɚɧɭ, 
ɩɿɞɝɨɬɨɜɤɢ ɲɤɨɥɢ ɬɚ ɜɱɢɬɟɥɿɜ ɞɨ ɧɨɜɨɜɜɟɞɟɧɶ, ɚɤɬɢɜɧɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɦɨɞɟɥɟɣ 
ɚɥɶɬɟɪɧɚɬɢɜɧɨʀ ɲɤɨɥɢ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ, ɫɬɢɦɭɥɸɸɱɢɯ 
ɪɨɡɜɢɬɨɤ ɩɿɡɧɚɜɚɥɶɧɨʀ ɚɤɬɢɜɧɨɫɬɿ, ɫɚɦɨɫɬɿɣɧɨɫɬɿ, ɤɪɟɚɬɢɜɧɨɫɬɿ ɬɚ ɤɪɢɬɢɱɧɨɝɨ ɦɢɫɥɟɧɧɹ ɭɱɧɿɜ, 
ɩɨɲɢɪɟɧɧɹ ɩɪɚɤɬɢɤɢ ɡɚɝɚɥɶɧɨɲɤɿɥɶɧɢɯ ɪɟɮɨɪɦ ɭ ɦɟɠɚɯ ɿɧɧɨɜɚɰɿɣɧɢɯ ɦɟɪɟɠ [1, c.13]. 

Ɉɫɨɛɥɢɜɿɫɬɸ ɫɭɱɚɫɧɨʀ ɫɢɫɬɟɦɢ ɨɫɜɿɬɢ є ɫɩɿɜɿɫɧɭɜɚɧɧɹ ɞɜɨɯ ɫɬɪɚɬɟɝɿɣ ɨɪɝɚɧɿɡɚɰɿʀ 
ɧɚɜɱɚɧɧɹ – ɬɪɚɞɢɰɿɣɧɨʀ ɬɚ ɿɧɧɨɜɚɰɿɣɧɨʀ. Ɍɟɪɦɿɧɢ «ɬɪɚɞɢɰɿɣɧɟ (ɧɨɪɦɚɬɢɜɧɟ) ɧɚɜɱɚɧɧɹ» ɬɚ 
«ɿɧɧɨɜɚɰɿɣɧɟ ɧɚɜɱɚɧɧɹ» ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɝɪɭɩɨɸ ɜɱɟɧɢɯ ɭ ɞɨɩɨɜɿɞɿ Ɋɢɦɫɶɤɨɦɭ ɤɥɭɛɭ (1978), 
ɹɤɢɣ ɡɜɟɪɧɭɜ ɭɜɚɝɭ ɫɜɿɬɨɜɨʀ ɧɚɭɤɨɜɨʀ ɝɪɨɦɚɞɫɶɤɨɫɬɿ ɧɚ ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɶ ɩɪɢɧɰɢɩɿɜ 
ɬɪɚɞɢɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ ɜɢɦɨɝɚɦ ɫɭɱɚɫɧɨɝɨ ɫɭɫɩɿɥɶɫɬɜɚ ɞɨ ɨɫɨɛɢɫɬɨɫɬɿ, ʀʀ ɩɿɡɧɚɜɚɥɶɧɢɯ 
ɦɨɠɥɢɜɨɫɬɟɣ. ȱɧɧɨɜɚɰɿɣɧɟ ɧɚɜɱɚɧɧɹ ɬɪɚɤɬɭɜɚɥɨɫɶ ɭ ɧɿɣ ɹɤ ɩɪɨɰɟɫ ɿ ɪɟɡɭɥɶɬɚɬ ɧɚɜɱɚɥɶɧɨʀ ɬɚ 
ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɳɨ ɫɬɢɦɭɥɸє ɧɨɜɚɬɨɪɫɶɤɿ ɡɦɿɧɢ ɜ ɫɨɰɿɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. ȼɨɧɨ 
ɨɪɿєɧɬɨɜɚɧɟ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɝɨɬɨɜɧɨɫɬɿ ɨɫɨɛɢɫɬɨɫɬɿ ɞɨ ɞɢɧɚɦɿɱɧɢɯ ɡɦɿɧ ɭ ɫɨɰɿɭɦɿ ɡɚ ɪɚɯɭɧɨɤ 
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ɪɨɡɜɢɬɤɭ ɡɞɿɛɧɨɫɬɟɣ ɞɨ ɬɜɨɪɱɨɫɬɿ, ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɮɨɪɦ ɦɢɫɥɟɧɧɹ, ɚ ɬɚɤɨɠ ɡɞɚɬɧɨɫɬɿ ɞɨ 
ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ ɡ ɿɧɲɢɦɢ ɥɸɞɶɦɢ [2, ɫ. 17]. 

ɇɨɜɿ ɨɫɜɿɬɧɿ ɫɢɫɬɟɦɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɬɢɩɭ, ɹɤɿ ɡɹɜɢɥɢɫɹ ɜ ɤɪɚʀɧɚɯ ɡɚɯɿɞɧɨʀ Єɜɪɨɩɢ ɬɚ 
Ⱥɦɟɪɢɤɢ ɧɚɩɪɢɤɿɧɰɿ XIX – ɩɨɱɚɬɤɭ XX ɫɬɨɥɿɬɬɹ (ȼɚɥɶɞɨɪɮɫɶɤɚ ɩɟɞɚɝɨɝɿɤɚ Ɋ. ɒɬɟɣɧɟɪɚ, 
ɫɢɫɬɟɦɢ Ɇ. Ɇɨɧɬɟɫɫɨɪɿ, ɋ. Ɏɪɟɧɟ ɬɨɳɨ) ɧɟ ɫɬɚɥɢ ɹɜɢɳɟɦ ɦɚɫɨɜɨʀ ɨɫɜɿɬɧɶɨʀ ɩɪɚɤɬɢɤɢ, 
ɨɪɿєɧɬɨɜɚɧɨʀ ɜ ɰɿɥɨɦɭ ɧɚ ɫɨɰɿɚɥɶɧɟ ɡɚɦɨɜɥɟɧɧɹ ɿɧɞɭɫɬɪɿɚɥɶɧɨɝɨ ɫɭɫɩɿɥɶɫɬɜɚ, ɚɥɟ ɡɪɨɛɢɥɢ ɿ 
ɩɪɨɞɨɜɠɭɸɬɶ ɜɩɥɢɜɚɬɢ ɧɚ ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɩɨɲɭɤɭ. Ⱥ ɨɞɧɿєɸ ɡ ɩɟɪɲɢɯ 
ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɜ ɨɫɜɿɬɿ ɜɜɚɠɚєɬɶɫɹ ɩɟɞɚɝɨɝɿɱɧɚ ɤɨɧɰɟɩɰɿɹ ɚɦɟɪɢɤɚɧɫɶɤɨɝɨ ɩɟɞɚɝɨɝɚ, 
ɩɫɢɯɨɥɨɝɚ ɣ ɮɿɥɨɫɨɮɚ Ⱦɠ. Ⱦɶɸʀ. Ɂɚɦɿɫɬɶ ɬɢɫɤɭ ɣ ɩɪɢɦɭɫɭ ɡ ɛɨɤɭ ɩɟɞɚɝɨɝɿɜ Ⱦɠ. Ⱦɶɸʀ 
ɡɚɩɪɨɩɨɧɭɜɚɜ ɫɬɜɨɪɟɧɧɹ ɭɦɨɜ ɞɥɹ ɫɚɦɨɜɢɹɜɥɟɧɧɹ ɣ ɤɭɥɶɬɢɜɭɜɚɧɧɹ ɜɥɚɫɧɨʀ ɨɫɨɛɢɫɬɨɫɬɿ 
ɫɬɭɞɟɧɬɚ. ɇɚɜɱɚɧɧɹ, ɧɚ ɣɨɝɨ ɞɭɦɤɭ, ɦɚє ɜɿɞɛɭɜɚɬɢɫɹ ɩɿɞ ɱɚɫ ɩɪɚɤɬɢɱɧɢɯ ɞɿɣ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ 
ɜɢɪɿɲɟɧɧɹ ɩɟɜɧɨʀ ɩɪɨɛɥɟɦɢ (ɩɪɨɛɥɟɦɧɟ ɧɚɜɱɚɧɧɹ). ɋɩɿɜɡɜɭɱɧɨɸ ɡ ɤɨɧɰɟɩɰɿєɸ Ⱦɠ. Ⱦɶɸʀ ɛɭɥɚ 
ɬɟɨɪɿɹ, ɪɨɡɪɨɛɥɟɧɚ Ⱥ. Ɇɚɫɥɨɭ. Ɂɝɿɞɧɨ ɡ ɧɟɸ ɮɭɧɤɰɿєɸ ɨɫɜɿɬɢ ɣ ɜɢɯɨɜɚɧɧɹ є ɫɚɦɨɚɤɬɭɚɥɿɡɚɰɿɹ 
ɨɫɨɛɢɫɬɨɫɬɿ, ɞɨɩɨɦɨɝɚ ɥɸɞɢɧɿ ɫɬɚɬɢ ɧɚɫɬɿɥɶɤɢ ɞɨɛɪɨɸ, ɧɚ ɫɤɿɥɶɤɢ ɜɨɧɚ ɡɞɚɬɧɚ. ȱɞɟʀ Ⱦɠ. Ⱦɶɸʀ 
ɬɚ Ⱥ. Ɇɚɫɥɨɭ ɧɚɛɭɥɢ ɩɪɨɞɨɜɠɟɧɧɹ ɜ ɩɪɚɰɹɯ ɚɦɟɪɢɤɚɧɫɶɤɨɝɨ ɩɟɞɚɝɨɝɚ ɣ ɩɫɢɯɨɬɟɪɚɩɟɜɬɚ 
Ʉ. Ɋɨɞɠɟɪɫɚ. Ȳɯ ɜɬɿɥɟɧɧɹ ɭ ɩɪɚɤɬɢɤɭ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɭ 20-ɬɿ ɪɨɤɢ XX ɫɬ. ɭ ɜɢɝɥɹɞɿ 
ɞɚɥɶɬɨɧɿɜɫɶɤɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɩɥɚɧɭ ȿ. ɉɚɪɤɯɟɪɫɬ, ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ȼ. Ʉɿɥɩɚɬɪɢɤɚ, ȼɿɧɶєɬɤɚ-
ɩɥɚɧɭ Ʉ. ȼɨɲɛɨɪɧɚ, Ȼɚɬɚɥɿɹ-ɩɥɚɧɭ Ⱦɠ. Ʉɟɧɧɟɞɿ, ȱєɧɚ-ɩɥɚɧɭ ɉ. ɉɟɬɟɪɫɨɧɚ, ɦɟɬɨɞɚ ɰɟɧɬɪɿɜ ɡɚ 
ɿɧɬɟɪɟɫɚɦɢ Ɉ. Ⱦɟɤɪɨɥɿ, ɧɨɜɨʀ ɲɤɨɥɢ ɋ. Ɏɪɟɧɟ ɬɚ ɞɢɞɚɤɬɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɳɨ ɛɚɡɭɸɬɶɫɹ ɧɚ 
ɫɚɦɨɫɬɿɣɧɿɣ ɪɨɛɨɬɿ ɫɬɭɞɟɧɬɿɜ ɬɚ ɜɪɚɯɭɜɚɧɧɿ ʀɯ ɿɧɬɟɪɟɫɿɜ.  

ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɞɨɫɥɿɞɠɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜ ɨɫɜɿɬɿ ɜɟɞɭɬɶɫɹ ɡ ɤɿɧɰɹ 50-
ɯ ɪɨɤɿɜ ɏɏ ɫɬɨɪɿɱɱɹ, ɭ ɜɿɬɱɢɡɧɹɧɿɣ ɩɪɚɤɬɢɰɿ ɬɟɪɦɿɧ «ɿɧɧɨɜɚɰɿɹ ɜ ɨɫɜɿɬɿ» ɩɨɱɚɜ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɥɢɲɟ ɧɚ ɩɨɱɚɬɤɭ 90-ɯ ɪɨɤɿɜ ɏɏ ɫɬɨɥɿɬɬɹ, ɭ ɡɜ’ɹɡɤɭ ɡ ɩɪɨɰɟɫɚɦɢ ɩɟɪɟɛɭɞɨɜɢ 
ɪɚɞɹɧɫɶɤɨʀ ɨɫɜɿɬɧɶɨʀ ɫɢɫɬɟɦɢ ɣ ɲɜɢɞɤɨ ɧɚɛɭɜ ɩɨɲɢɪɟɧɧɹ. ɉɨɫɬɭɩɨɜɟ ɪɟɮɨɪɦɭɜɚɧɧɹ ɲɤɿɥɶɧɨʀ 
ɨɫɜɿɬɢ ɩɪɢɜɟɥɨ ɞɨ ɪɨɡɭɦɿɧɧɹ ɨɫɨɛɢɫɬɨɫɬɿ ɹɤ ɫɭɛ’єɤɬɚ ɜɢɯɨɜɧɨʀ ɜɡɚєɦɨɞɿʀ ɬɚ ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɫɨɛɢɫɬɿɫɧɨ-ɨɪɿєɧɬɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɣ  ɜ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɡɚɤɥɚɞɿɜ ɫɟɪɟɞɧɶɨʀ 
ɨɫɜɿɬɢ. Ⱥɧɚɥɿɡ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ Ɉ. Ɉɧɨɩɪɿєɧɤɚ, ȼ. Ɇɢɪɨɲɧɢɱɟɧɤɚ, Ƚ. Ƚɚɜɪɢɥɸɤ, ɋ. ȱɡɛɚɲ, 
ȼ. Ʉɨɩɢɥɨɜɨʀ, ɹɤɿ ɫɬɨɫɭɸɬɶɫɹ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɟɤɬɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɜ 
ɨɫɜɿɬɧɶɨɦɭ ɩɪɨɰɟɫɿ ɞɚє ɩɿɞɫɬɚɜɭ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɭɦɨɜɚɯ ɡɚɤɥɚɞɿɜ ɫɟɪɟɞɧɶɨʀ 
ɨɫɜɿɬɢ – ɨɞɢɧ ɡ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɧɚɩɪɹɦɤɿɜ ɦɨɞɟɪɧɿɡɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ, ɨɫɤɿɥɶɤɢ ɫɬɜɨɪɸє 
ɭɦɨɜɢ ɬɜɨɪɱɨɝɨ ɫɚɦɨɪɨɡɜɢɬɤɭ ɬɚ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ ɭɱɧɿɜ, ɮɨɪɦɭє ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɠɢɬɬєɜɿ 
ɤɨɦɩɟɬɟɧɰɿʀ (ɩɨɥɿɤɭɥɶɬɭɪɧɿ, ɦɨɜɥɟɧɧєɜɿ, ɿɧɮɨɪɦɚɰɿɣɧɿ, ɩɨɥɿɬɢɱɧɿ ɬɚ ɫɨɰɿɚɥɶɧɿ). ɋɚɦɨɫɬɿɣɧɟ 
ɡɞɨɛɭɜɚɧɧɹ ɡɧɚɧɶ, ɫɢɫɬɟɦɚɬɢɡɚɰɿɹ ʀɯ, ɦɨɠɥɢɜɿɫɬɶ ɨɪɿєɧɬɭɜɚɬɢɫɹ ɜ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ ɩɪɨɫɬɨɪɿ, 
ɛɚɱɢɬɢ ɩɪɨɛɥɟɦɭ ɿ ɩɪɢɣɦɚɬɢ ɪɿɲɟɧɧɹ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɚɦɟ ɱɟɪɟɡ ɜɢɤɨɧɚɧɧɹ ɧɚɜɱɚɥɶɧɢɯ ɩɪɨɟɤɬɿɜ. 

Ɇɟɬɚ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɩɨɥɹɝɚє ɧɟ ɜ ɿɧɬɟɝɪɚɰɿʀ ɮɚɤɬɢɱɧɢɯ ɡɧɚɧɶ, ɚ ɜ ʀɯ ɩɪɚɤɬɢɱɧɨɦɭ 
ɡɚɫɬɨɫɭɜɚɧɧɿ, ɚɤɬɢɜɧɨɦɭ ɜɤɥɸɱɟɧɧɿ ɜ ɩɪɨɟɤɬɭɜɚɥɶɧɭ ɫɮɟɪɭ, ɨɫɜɨєɧɧɹ ɧɨɜɢɯ ɫɩɨɫɨɛɿɜ ɥɸɞɫɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɜ ɫɨɰɿɨɤɭɥɶɬɭɪɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. Ɂɦɿɫɬ ɞɚɧɨʀ ɬɟɯɧɨɥɨɝɿʀ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ. 
ȼɢɤɥɚɞɚɱ ɫɬɚɜɢɬɶ ɭɱɧɹɦ ɧɚɜɱɚɥɶɧɟ ɡɚɜɞɚɧɧɹ, ɨɤɪɟɫɥɸɸɱɢ ɜɢɯɿɞɧɿ ɞɚɧɿ ɣ ɡɚɩɥɚɧɨɜɚɧɿ 
ɪɟɡɭɥɶɬɚɬɢ. ɉɨɞɚɥɶɲɭ ɪɨɛɨɬɭ ɭɱɧɿ ɜɢɤɨɧɭɸɬɶ ɫɚɦɨɫɬɿɣɧɨ: ɧɚɦɿɱɚɸɬɶ ɩɪɨɦɿɠɧɿ ɡɚɜɞɚɧɧɹ, 
ɲɭɤɚɸɬɶ ɲɥɹɯɢ ʀɯɧɶɨɝɨ ɪɿɲɟɧɧɹ, ɞɿɸɬɶ, ɩɨɪɿɜɧɸɸɬɶ ɨɬɪɢɦɚɧɟ ɡ ɧɟɨɛɯɿɞɧɢɦ, ɤɨɪɟɤɬɭɸɬɶ 
ɞɿɹɥɶɧɿɫɬɶ [3, ɫ. 47]. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɰɿєʀ ɬɟɯɧɨɥɨɝɿʀ ɩɨɹɫɧɸєɬɶɫɹ ɬɢɦ, ɳɨ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɡɭ ɫɜɿɬɨɜɨɝɨ ɣ 
ɜɿɬɱɢɡɧɹɧɨɝɨ ɞɨɫɜɿɞɭ ɦɟɬɨɞ ɩɪɨɟɤɬɿɜ є ɨɫɧɨɜɧɢɦ ɫɩɨɫɨɛɨɦ ɡɞɿɣɫɧɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɟɤɬɭɜɚɧɧɹ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ є ɩɟɜɧɢɣ ɿɧɧɨɜɚɰɿɣɧɢɣ ɩɪɨɟɤɬ – ɫɢɫɬɟɦɚ ɧɚɭɤɨɜɨ 
ɨɛґɪɭɧɬɨɜɚɧɢɯ ɤɨɧɰɟɩɰɿʀ, ɰɿɥɟɣ ɿ ɡɚɯɨɞɿɜ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɪɨɡɪɨɛɨɤ ɭ ɪɟɚɥɶɧɢɯ 
ɭɦɨɜɚɯ. Ɂɦɿɫɬ ɟɬɚɩɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɜɢɡɧɚɱɚєɬɶɫɹ ɨɪɝɚɧɿɡɚɰɿɣɧɢɦɢ, ɚɧɚɥɿɬɢɤɨ-ɩɨɲɭɤɨɜɢɦɢ, 
ɦɟɬɨɞɢɱɧɢɦɢ, ɭɩɪɚɜɥɿɧɫɶɤɢɦɢ ɬɚ ɿɧɲɢɦɢ ɡɚɜɞɚɧɧɹɦɢ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɩɪɨɟɤɬɭ. ɉɪɨɰɟɫɭɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɤɥɚɞɨɜɚ ɩɪɨɟɤɬɭ ɤɨɧɫɬɪɭɸєɬɶɫɹ ɹɤ 
ɥɨɝɿɱɧɚ ɱɟɪɝɨɜɿɫɬɶ ɫɬɚɞɿɣ ɪɟɚɥɿɡɚɰɿʀ ɿɧɧɨɜɚɰɿʀ, ɚɥɝɨɪɢɬɦ ɿ ɞɟɬɚɥɿɡɚɰɿɹ ɞɿɣ ɬɚ ɨɩɟɪɚɰɿɣ ɡ ɱɿɬɤɢɦ 
ɨɩɢɫɨɦ ɩɪɨɦɿɠɧɢɯ ɿ ɤɿɧɰɟɜɢɯ ɪɟɡɭɥɶɬɚɬɿɜ [1, c. 20].  

ɍ ɫɭɱɚɫɧɿɣ ɲɤɨɥɿ ɜɢɞɿɥɹɸɬɶ ɬɚɤɿ ɧɚɩɪɹɦɤɢ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ: 
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ɩɪɨɟɤɬ ɹɤ ɦɟɬɨɞ ɧɚɜɱɚɧɧɹ ɧɚ ɭɪɨɰɿ; ɩɪɨɟɤɬ ɹɤ ɦɟɬɨɞ ɨɪɝɚɧɿɡɚɰɿʀ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɭɱɧɿɜ; 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɩɿɞ ɱɚɫ ɨɪɝɚɧɿɡɚɰɿʀ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ; ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɩɪɨɟɤɬɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡ ɦɟɬɨɸ ɮɨɪɦɭɜɚɧɧɹ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɧɚɜɢɱɨɤ ɲɤɨɥɹɪɿɜ ɜ ɩɪɨɰɟɫɿ 
ɩɨɡɚɤɥɚɫɧɨʀ ɞɿɹɥɶɧɨɫɬɿ; ɩɪɨɟɤɬ ɹɤ ɦɟɬɨɞ ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɫɥɿɞɧɢɰɶɤɨʀ ɬɚ ɬɜɨɪɱɨʀ ɞɿɹɥɶɧɨɫɬɿ 
ɜɱɢɬɟɥɿɜ, ɡɨɤɪɟɦɚ ɭ ɩɿɫɥɹɞɢɩɥɨɦɧɿɣ ɨɫɜɿɬɿ. Ⱥ ɨɫɧɨɜɧɢɦɢ ɭɦɨɜɚɦɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ 
ɩɪɨɟɤɬɿɜ ɜ ɨɫɜɿɬɧɿɣ ɞɿɹɥɶɧɨɫɬɿ є: ɧɚɹɜɧɿɫɬɶ ɡɧɚɱɭɳɨʀ ɭ ɞɨɫɥɿɞɧɢɰɶɤɨɦɭ ɬɚ ɬɜɨɪɱɨɦɭ ɩɥɚɧɿ 
ɩɪɨɛɥɟɦɢ, ɹɤɚ ɩɨɬɪɟɛɭє ɿɧɬɟɝɪɨɜɚɧɢɯ ɡɧɚɧɶ ɞɥɹ ʀʀ ɪɨɡɜ’ɹɡɚɧɧɹ; ɩɪɚɤɬɢɱɧɚ, ɬɟɨɪɟɬɢɱɧɚ, 
ɩɿɡɧɚɜɚɥɶɧɚ ɡɧɚɱɭɳɿɫɬɶ ɩɟɪɟɞɛɚɱɭɜɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ; ɫɚɦɨɫɬɿɣɧɚ ɿɧɞɢɜɿɞɭɚɥɶɧɚ ɬɚ ɝɪɭɩɨɜɚ 
ɞɿɹɥɶɧɿɫɬɶ ɭɱɧɿɜ; ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɡɦɿɫɬɨɜɨʀ ɱɚɫɬɢɧɢ ɩɪɨɟɤɬɭ ɡ ɩɨɟɬɚɩɧɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ; 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɦɟɬɨɞɿɜ: ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɛɥɟɦɢ ɬɚ ɡɚɜɞɚɧɶ ɞɨɫɥɿɞɠɟɧɧɹ, 
ɮɨɪɦɭɥɸɜɚɧɧɹ ɝɿɩɨɬɟɡɢ ʀɯ ɪɨɡɜ’ɹɡɚɧɧɹ, ɨɛɝɨɜɨɪɟɧɧɹ ɦɟɬɨɞɿɜ ɞɨɫɥɿɞɠɟɧɧɹ, ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ 
ɞɚɧɢɯ, ɩɿɞɛɢɬɬɹ ɩɿɞɫɭɦɤɿɜ, ɨɮɨɪɦɥɟɧɧɹ ɤɿɧɰɟɜɢɯ ɪɟɡɭɥɶɬɚɬɿɜ, ɤɨɪɟɝɭɜɚɧɧɹ, ɜɢɫɧɨɜɤɢ [4, ɫ. 58]. 

Ɍɟɨɪɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɣ ɜɢɜɱɟɧɧɹ ɫɬɚɧɭ ɩɪɨɛɥɟɦɢ ɞɨɡɜɨɥɢɥɢ ɜɢɹɜɢɬɢ ɡɧɚɱɧɢɣ ɨɫɜɿɬɧɿɣ ɿ 
ɪɨɡɜɢɜɚɥɶɧɢɣ ɩɨɬɟɧɰɿɚɥ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɩɿɞ ɱɚɫ ɜɢɜɱɟɧɧɹ ɮɿɥɨɥɨɝɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ. ȼɿɧ 
ɩɨɥɹɝɚє ɭ ɮɨɪɦɭɜɚɧɧɿ ɩɪɨɟɤɬɧɢɯ ɭɦɿɧɶ; ɜɩɥɢɜɿ ɧɚ ɪɨɡɜɢɬɨɤ ɨɫɨɛɢɫɬɨɫɬɿ ɭɱɧɹ, ɨɫɨɛɥɢɜɨ ɧɚ 
ɫɮɟɪɭ ɣɨɝɨ ɿɧɬɟɪɟɫɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɫɩɪɢɹɬɥɢɜɢɦɢ ɭɦɨɜɚɦɢ ɞɥɹ ɨɫɦɢɫɥɟɧɧɹ ɦɨɬɢɜɿɜ, 
ɰɿɥɟɣ, ɩɪɢɣɨɦɿɜ ɧɚɜɱɚɧɧɹ; ɪɨɡɲɢɪɟɧɧɹ ɿ ɩɨɝɥɢɛɥɟɧɧɹ ɫɨɰɿɚɥɶɧɨɝɨ ɬɚ ɦɨɜɥєɧɟɜɨɝɨ ɞɨɫɜɿɞɭ. 
Ɉɞɧɚɤ ɩɨɡɢɬɢɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɜɢɹɜɥɹɸɬɶɫɹ ɡɚ ɭɦɨɜɢ ɝɨɬɨɜɧɨɫɬɿ ɜɱɢɬɟɥɹ ɞɨ 
ɩɪɨɟɤɬɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɹɤɢɣ ɜ ɫɨɸ ɱɟɪɝɭ ɩɪɨɟɤɬɭє ɜɿɞɩɨɜɿɞɧɭ ɞɿɹɥɶɧɿɫɬɶ ɭɱɧɹ.  
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ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ,  
ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ɋɜɿɬɨɝɥɹɞɧɚ ɤɭɥɶɬɭɪɚ ɹɤ ɟɥɟɦɟɧɬ ɞɭɯɨɜɧɨɫɬɿ ɨɫɨɛɢɫɬɨɫɬɿ ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ ɫɭɬɬєɜɨ 

ɜɩɥɢɜɚє ɧɚ ɮɨɪɦɭɜɚɧɧɹ ʀɯ ɰɿɧɧɿɫɧɢɯ ɨɪɿєɧɬɚɰɿɣ ɡɝɿɞɧɨ ɜɢɡɧɚɱɟɧɢɯ ɪɚɧɿɲɟ ɫɜɿɬɨɝɥɹɞɧɢɯ 
ɩɨɡɢɰɿɣ. Ɍɨɛɬɨ, ɫɜɿɬɨɝɥɹɞɧɚ ɩɨɿɧɮɨɪɦɨɜɚɧɿɫɬɶ ɨɫɨɛɢɫɬɨɫɬɿ ɜɢɡɧɚɱɚє ɰɿɧɧɿɫɧɿ ɨɪɿєɧɬɢɪɢ 
ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ, ɹɤɿ ɜɢɫɬɭɩɚɸɬɶ ɨɫɧɨɜɨɸ ʀɯ ɤɭɥɶɬɭɪɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɇɚɤɨɩɢɱɭɸɱɢ ɩɪɨɬɹɝɨɦ 
ɧɚɜɱɚɧɧɹ ɫɜɿɬɨɝɥɹɞɧɢɣ ɩɨɬɟɧɰɿɚɥ, ɦɚɣɛɭɬɧɿ ɦɟɞɢɱɧɿ ɫɟɫɬɪɢ, ɡɝɿɞɧɨ ɨɬɪɢɦɚɧɢɯ ɩɨɝɥɹɞɿɜ, 
ɭɹɜɥɟɧɶ ɬɚ ɿɞɟɣ, ɨɫɜɨɸɸɬɶ ɡɚɝɚɥɶɧɨɫɜɿɬɨɜɭ ɤɭɥɶɬɭɪɭ, ɤɭɥɶɬɭɪɧɿ ɰɿɧɧɨɫɬɿ ɜɥɚɫɧɨɝɨ ɨɬɨɱɟɧɧɹ 
ɬɨɳɨ.  

ɐɿɥɶ ɞɨɫɥɿɞɠɟɧɶ – ɜɢɡɧɚɱɢɬɢ ɨɫɨɛɥɢɜɨɫɬɿ   ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ 
ɮɚɤɬɨɪɿɜ ɧɚɜɱɚɧɧɹ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ ɦɚɣɛɭɬɧɿɯ ɦɟɞɢɱɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ ɧɚ 
ɨɫɧɨɜɿ ɞɟɨɧɬɨɥɨɝɿɱɧɨɝɨ ɩɿɞɯɨɞɭ. 

ɍɫɿ ɞɨɫɥɿɞɠɭɜɚɧɿ (ɫɬɭɞɟɧɬɢ-ɜɢɩɭɫɤɧɢɤɢ, ɦɚɣɛɭɬɧɿ ɦɟɞɫɟɫɬɪɢ) ɪɨɡɩɨɞɿɥɹɸɬɶ  ɧɚ ȱȱ ɝɪɭɩɢ: 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ ɬɚ ɤɨɧɬɪɨɥɶɧɭ.  

Ⱦɥɹ ɜɢɤɨɧɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ ɬɚɤɿ ɦɟɬɨɞɢɤɢ 
ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ: 

1. Ɇɟɬɨɞɢɤɚ «Ɉɰɿɧɸɜɚɧɧɹ ɪɿɜɧɹ ɫɮɨɪɦɨɜɚɧɨɫɬɿ ɭ ɦɚɣɛɭɬɧɿɯ ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ 
ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ» ( ɜɥɚɫɧɚ ɪɨɡɪɨɛɤɚ )  

2. Ɇɟɬɨɞɢɤɚ «Ɉɰɿɧɤɚ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ ɫɬɭɞɟɧɬɿɜ» (ɜɥɚɫɧɚ ɪɨɡɪɨɛɤɚ) 
3. Ɇɟɬɨɞɢɤɚ «ɐɿɧɧɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɣɛɭɬɧɶɨɝɨ ɩɪɚɰɿɜɧɢɤɚ» (ɜɥɚɫɧɚ ɪɨɡɪɨɛɤɚ)   
4. Ɇɟɬɨɞɢɤɚ «ɐɿɧɧɿɫɧɿ ɨɪɿєɧɬɚɰɿʀ» (Ɇ. Ɋɨɤɢɱɚ) [1] 
ɉɨɤɚɡɧɢɤɚɦɢ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ ɜɢɡɧɚɱɟɧɨ: 
1. ɋɮɨɪɦɨɜɚɧɢɣ ɤɨɝɧɿɬɢɜɧɨ-ɦɨɬɢɜɚɰɿɣɧɢɣ ɿɧɬɟɪɟɫ ɞɨ ɜɢɤɨɧɚɧɧɹ ɮɚɯɨɜɢɯ ɞɿɣ 
2. Ⱦɨɬɪɢɦɚɧɧɹ ɦɨɪɚɥɶɧɨ-ɟɬɢɱɧɨɝɨ ɤɨɞɟɤɫɭ ɭ ɩɨɜɫɹɤɞɟɧɧɿɣ ɩɪɨɮɟɫɿɣɧɿɣ ɞɿɹɥɶɧɨɫɬɿ 
3. ȼɿɞɨɛɪɚɠɟɧɧɹ ɭ ɦɿɠɨɫɨɛɢɫɬɿɫɧɢɯ ɤɨɧɬɚɤɬɚɯ ɱɿɬɤɢɯ ɰɿɧɧɿɫɧɨ-ɞɭɯɨɜɧɢɯ ɨɪɿєɧɬɢɪɿɜ 

ɨɫɨɛɢɫɬɨɫɬɿ 
4. Ɂɞɚɬɧɿɫɬɶ ɞɨ ɿɦɩɪɨɜɿɡɚɰɿɣɧɨ-ɤɨɪɢɝɭɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɡɚɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɭɫɩɿɲɧɢɯ 

ɤɨɦɭɧɿɤɚɬɢɜɧɢɯ ɬɪɚɧɡɚɤɰɿɣ 
5. Ɉɛ’єɤɬɢɜɧɟ ɫɩɪɢɣɧɹɬɬɹ ɪɟɚɥɿɣ ɩɨɜɫɹɤɞɟɧɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɚɞɟɤɜɚɬɧɟ 

ɪɟɚɝɭɜɚɧɧɹ ɧɚ ʀʀ ɜɢɤɥɢɤɢ 
6. Ⱥɞɚɩɬɨɜɚɧɿɫɬɶ ɿ ɝɧɭɱɤɿɫɬɶ ɭ ɩɪɨɰɟɫɿ ɜɢɤɨɧɚɧɧɹ ɮɚɯɨɜɢɯ ɞɿɣ ɬɚ ɞɿɥɨɜɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ 
7. Ʉɨɦɭɧɿɤɚɬɢɜɧɚ ɦɨɛɿɥɶɧɿɫɬɶ ɬɚ ɟɦɩɚɬɿɣɧɿɫɬɶ ɭ ɫɩɿɥɤɭɜɚɧɧɿ ɡ ɩɚɰɿєɧɬɚɦɢ 
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Ⱦɨ ɧɚɩɪɹɦɿɜ ɨɰɿɧɤɢ ɰɿɧɧɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɣɛɭɬɧɿɯ ɩɪɚɰɿɜɧɢɤɿɜ ɦɟɞɭɫɬɚɧɨɜ 
(ɦɟɞɢɱɧɢɯ ɫɟɫɬɟɪ) ɜɿɞɧɟɫɟɧɨ ɧɚɫɬɭɩɧɿ ɤɨɦɩɨɧɟɧɬɢ (ɧɚɩɪɹɦɢ ɨɰɿɧɸɜɚɧɧɹ): 

ȱ. ȱɧɬɟɥɟɤɬɭɚɥɶɧɨ-ɮɚɯɨɜɢɣ ɧɚɩɪɹɦ (ɤɨɦɩɟɬɟɧɬɧɟ ɜɢɤɨɧɚɧɧɹ ɩɪɨɮɟɫɿɣɧɢɯ ɨɛɨɜ’ɹɡɤɿɜ 
,ɫɮɨɪɦɨɜɚɧɟ ɫɬɿɣɤɟ ɩɪɚɝɧɟɧɧɹ ɞɨ ɩɿɞɜɢɳɟɧɧɹ ɮɚɯɨɜɨɝɨ ɪɿɜɧɹ ,ɦɟɞɢɱɧɚ ɝɪɚɦɨɬɧɿɫɬɶ). 

ȱȱ. ȿɦɨɰɿɣɧɨ-ɤɨɦɭɧɿɤɚɬɢɜɧɢɣ ɧɚɩɪɹɦ (ɡɞɚɬɧɿɫɬɶ ɿ ɜɦɿɧɧɹ ɧɚɥɚɝɨɞɠɭɜɚɬɢ ɟɮɟɤɬɢɜɧɿ 
ɤɨɦɭɧɿɤɚɰɿʀ, ɝɧɭɱɤɿɫɬɶ ɭ ɫɩɿɥɤɭɜɚɧɧɿ ɭ ɫɭɩɟɪɟɱɥɢɜɢɯ ɿ ɤɪɢɬɢɱɧɢɯ ɫɢɬɭɚɰɿɹɯ, ɬɚɤɬɨɜɧɿɫɬɶ ɭ 
ɮɨɪɦɭɥɸɜɚɧɧɿ ɜɢɦɨɝ, ɪɟɤɨɦɟɧɞɚɰɿɣ ɿ ɡɚɭɜɚɠɟɧɶ ɩɚɰɿєɧɬɚɦ, ɤɨɦɭɧɿɤɚɬɢɜɧɨ-ɟɦɨɰɿɣɧɚ  
ɦɨɛɿɥɶɧɿɫɬɶ) 

ȱȱȱ. ɉɪɚɤɬɢɤɨ-ɞɿɹɥɶɧɿɫɧɢɣ ɧɚɩɪɹɦ (ɚɞɟɤɜɚɬɧɿɫɬɶ ɿ ɩɨɦɿɪɤɨɜɚɧɿɫɬɶ ɭ ɧɚɞɚɧɧɿ ɿɧɮɨɪɦɚɰɿʀ 
ɩɚɰɿєɧɬɚɦ, ɭɦɿɧɧɹ ɞɚɜɚɬɢ ɨɛґɪɭɧɬɨɜɚɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɫɚɦɨ ɨɪɝɚɧɿɡɨɜɚɧɿɫɬɶ, ɭɩɟɜɧɟɧɿɫɬɶ ɭ 
ɜɢɤɨɧɭɜɚɧɢɯ ɞɿɹɯ, ɡɞɚɬɧɿɫɬɶ ɧɚɥɚɝɨɞɢɬɢ ɱɿɬɤɢɣ ɡɜɨɪɨɬɧɢɣ ɡɜ'ɹɡɨɤ ɦɿɠ ɦɟɞɢɱɧɨɸ ɫɟɫɬɪɨɸ ɿ 
ɥɿɤɚɪɹɦɢ). 

ȱV. ɐɿɧɧɿɫɧɨ- ɣ ɨɫɨɛɢɫɬɿɫɧɨ-ɨɪɿєɧɬɨɜɚɧɢɣ ɧɚɩɪɹɦ: (ɭɦɿɧɧɹ ɮɨɪɦɭɜɚɬɢ ɭ ɩɚɰɿєɧɬɿɜ 
ɩɨɡɢɬɢɜɧɟ ɫɩɪɢɣɧɹɬɬɹ, ɡɞɚɬɧɿɫɬɶ ɩɪɨɹɜɥɹɬɢ ɱɭɣɧɿɫɬɶ, ɬɭɪɛɨɬɭ ɣ ɫɩɿɜɱɭɬɬɹ,  ɭɦɿɧɧɹ 
ɫɩɿɜɩɟɪɟɠɢɜɚɬɢ ɪɚɡɨɦ ɿɡ ɩɚɰɿєɧɬɨɦ, ɭɦɿɧɧɹ ɡɞɿɣɫɧɸɜɚɬɢ ɩɨɡɢɬɢɜɧɢɣ ɟɦɨɰɿɣɧɢɣ ɜɩɥɢɜ). 

Ȼɚɥɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɪɨɫɬɚɜɥɟɧɿ ɞɥɹ 4-ɨɯ ɧɚɩɪɹɦɿɜ ɡɚɝɚɥɶɧɨ, ɚɥɟ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɩɢɫɭ, ɳɨ 
ɩɨɞɚɧɢɣ ɧɢɠɱɟ. 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɨɞɢɥɨɫɶ ɭ ɤɿɥɶɤɚ ɟɬɚɩɿɜ: 
1. ȼɥɚɫɧɟ ɨɩɢɬɭɜɚɧɧɹ ɦɟɞɫɟɫɬɟɪ. 
2. Ɉɛɪɨɛɤɚ ɞɚɧɢɯ ɚɧɤɟɬ. 
3. Ɋɨɡɩɨɞɿɥɟɧɧɹ ɪɟɫɩɨɧɞɟɧɬɿɜ ɧɚ ɞɜɚ ɜɟɥɢɤɿ ɤɥɚɫɬɟɪɢ: ȱ ɤɥɚɫɬɟɪ – ɦɟɞɫɟɫɬɪɢ, ɭ ɹɤɢɯ 

ɜɢɹɜɥɟɧɨ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ; ȱȱ ɤɥɚɫɬɟɪ – ɦɟɞɫɟɫɬɪɢ, ɭ ɹɤɢɯ ɜɢɹɜɥɟɧɨ 
ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ. 

4. Ɂɞɿɣɫɧɟɧɧɹ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɰɿɧɧɨɫɬɟɣ ɬɚ ɿɧɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭ ɞɜɨɯ ɜɢɞɿɥɟɧɢɯ 
ɧɚɦɢ ɪɚɧɿɲɟ ɤɥɚɫɬɟɪɚɯ ɦɟɞɫɟɫɬɟɪ. 

5. ɉɪɨɜɟɞɟɧɧɹ ɩɚɪɧɨɝɨ ɤɨɪɟɥɹɰɿɣɧɨ-ɪɟɝɪɟɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɭ ɞɜɨɯ ɤɥɚɫɬɟɪɚɯ ɦɟɞɫɟɫɬɟɪ.  
Ɉɫɧɨɜɧɢɦɢ ɦɟɬɨɞɚɦɢ ɨɬɪɢɦɚɧɧɹ ɩɫɢɯɨɥɨɝɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ є ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɣ 

ɟɤɫɩɟɪɢɦɟɧɬ. ɇɟɨɛɯɿɞɧɿ ɭɦɨɜɢ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ: ɱɿɬɤɢɣ ɩɥɚɧ ɫɩɨɫɬɟɪɟɠɟɧɧɹ, ɮɿɤɫɚɰɿɹ 
ɪɟɡɭɥɶɬɚɬɿɜ ɫɩɨɫɬɟɪɟɠɟɧɧɹ, ɩɨɛɭɞɨɜɚ ɝɿɩɨɬɟɡɢ  ɿ ɩɟɪɟɜɿɪɤɚ ɜ ɧɚɫɬɭɩɧɢɯ ɫɩɨɫɬɟɪɟɠɟɧɧɹɯ. 

Ɉɬɠɟ, ɡɞɿɣɫɧɢɜɲɢ ɜ ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɡɧɚɱɟɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ 
ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɳɨɞɨ ɜɩɥɢɜɭ ɮɚɤɬɨɪɿɜ ɧɚɜɱɚɧɧɹ ɧɚ ɧɚ ɡɚɝɚɥɶɧɢɣ ɪɿɜɟɧɶ 
ɫɮɨɪɦɨɜɚɧɨɫɬɿ ɫɜɿɬɨɝɥɹɞɧɨʀ ɤɭɥɶɬɭɪɢ. 
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ɈɅȱɆɉȱȺȾȺ Ɂ ȽȿɈɆȿɌɊɂɑɇɈȽɈ ɆɈȾȿɅɘȼȺɇɇə əɄ ɁȺɋȱȻ ȺɄɌɂȼȱɁȺɐȱȲ 
ɉȱɁɇȺȼȺɅɖɇɈȲ ȾȱəɅɖɇɈɋɌȱ ɁȾɈȻɍȼȺɑȱȼ ɁȺɄɅȺȾȱȼ ȼɂɓɈȲ ɈɋȼȱɌɂ 

 
OLIMPIAD OF GEOMETRIC MODELING AS A MEANS OF ACTIVATION OF 

CITIZENS 'ACTIVITY OF BUILDERS OF HIGHER EDUCATION INSTITUTIONS 
 

Ʉɨɡɹɪ Ɇɢɤɨɥɚ, Ɏɟɳɭɤ ɘɪɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 33028 

 

Ɋɿɜɧɟɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɝɭɦɚɧɿɬɚɪɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɜɭɥ. ɋɬɟɩɚɧɚ Ȼɚɧɞɟɪɢ, 12, ɦ. Ɋɿɜɧɟ, 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. 

 
ɍ ɝɪɚɮɿɱɧɿɣ ɩɿɞɝɨɬɨɜɰɿ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɟɚɥɿɣ ɫɭɱɚɫɧɨɝɨ 

ɜɢɪɨɛɧɢɰɬɜɚ ɜɢɧɢɤɥɚ ɨɛ'єɤɬɢɜɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɩɟɞɚɝɨɝɿɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ 
ɧɚɜɱɚɧɧɹ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɨɪɿєɧɬɚɰɿɸ ɧɚ ɿɧɧɨɜɚɰɿɣɧɭ ɞɿɹɥɶɧɿɫɬɶ, ɭɫɜɿɞɨɦɥɟɧɭ ɩɨɫɬɚɧɨɜɤɭ 
ɧɨɜɢɯ ɬɜɨɪɱɢɯ ɡɚɜɞɚɧɶ ɿ ɡɞɚɬɧɿɫɬɶ ɜɢɪɿɲɭɜɚɬɢ ɰɿ ɡɚɜɞɚɧɧɹ ɫɭɱɚɫɧɢɦɢ ɩɪɨɮɟɫɿɣɧɢɦɢ ɦɟɬɨɞɚɦɢ. 
ɋɮɟɪɢ ɛɭɞɿɜɧɢɰɬɜɚ, ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ ɩɪɟɞ'ɹɜɥɹɸɬɶ ɞɨ 
ɜɢɩɭɫɤɧɢɤɿɜ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ (ɁȼɈ) ɜɢɫɨɤɿ ɜɢɦɨɝɢ ɜ ɨɛɥɚɫɬɿ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɨɞɧɨɱɚɫɧɨ ɡ ɜɢɦɨɝɨɸ ɪɢɧɤɭ ɞɨ ɲɜɢɞɤɨʀ ɚɞɚɩɬɚɰɿʀ ɧɚ ɪɨɛɨɱɨɦɭ ɦɿɫɰɿ, ɜɢɤɨɧɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ 
ɜɢɪɨɛɧɢɱɢɯ ɡɚɜɞɚɧɶ ɿ ɞɨ ɩɨɞɚɥɶɲɨɝɨ ɫɚɦɨɪɨɡɜɢɬɤɭ ɿ ɩɿɞɜɢɳɟɧɧɸ ɫɜɨʀɯ ɩɪɨɮɟɫɿɣɧɢɯ ɧɚɜɢɱɨɤ. 
ɐɟ, ɩɟɪɲ ɡɚ ɜɫɟ, ɩɨɤɥɚɞɚє ɧɚ ɁȼɈ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɩɿɞɝɨɬɨɜɤɭ ɿɧɠɟɧɟɪɧɢɯ ɤɚɞɪɿɜ ɡɚɜɞɚɧɧɹ ɡ 
ɩɨɲɭɤɭ ɧɨɜɢɯ ɿ ɨɩɬɢɦɿɡɚɰɿʀ ɜɠɟ ɿɫɧɭɸɱɢɯ ɦɟɬɨɞɿɜ ɧɚɜɱɚɧɧɹ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɤɜɚɥɿɮɿɤɨɜɚɧɢɯ 
ɮɚɯɿɜɰɿɜ [1-3]. 

Ɉɞɧɢɦ ɡ ɬɚɤɢɯ ɧɚɩɪɹɦɤɿɜ є ɡɚɥɭɱɟɧɧɹ ɬɚɥɚɧɨɜɢɬɨʀ ɬɚ ɨɛɞɚɪɨɜɚɧɨʀ ɦɨɥɨɞɿ ɞɨ ɭɱɚɫɬɿ ɜ 
ɤɨɧɤɭɪɫɚɯ, ɨɥɿɦɩɿɚɞɚɯ, ɹɤɿ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɧɚɩɪɚɜɥɟɧɿ ɧɚ ɪɨɡɜɢɬɨɤ ɬɜɨɪɱɨɝɨ ɩɨɬɟɧɰɿɚɥɭ 
ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ. Ƚɪɭɩɨɜɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ ɜ ɛɿɥɶɲɿɣ ɦɿɪɿ, ɧɿɠ ɮɪɨɧɬɚɥɶɧɚ ɬɚ 
ɿɧɞɢɜɿɞɭɚɥɶɧɚ, ɦɨɞɟɥɸє ɜɢɪɨɛɧɢɱɭ ɞɿɹɥɶɧɿɫɬɶ ɿɧɠɟɧɟɪɚ. ɉɪɢ ɰɶɨɦɭ ɩɿɞɯɨɞɿ, ɳɨ ɨɫɨɛɥɢɜɨ 
ɚɤɬɭɚɥɶɧɨ ɧɚ ɦɨɥɨɞɲɢɯ ɤɭɪɫɚɯ ɜɢɹɜɥɹɸɬɶɫɹ ɨɫɨɛɢɫɬɨɫɬɿ, ɳɨ ɜɨɥɨɞɿɸɬɶ ɧɟ «ɲɚɛɥɨɧɧɢɦ» 
ɩɿɞɯɨɞɨɦ ɞɨ ɜɢɪɿɲɟɧɧɹ ɿɧɠɟɧɟɪɧɢɯ ɡɚɜɞɚɧɶ ɿ ɦɚɸɬɶ ɩɨɬɟɧɰɿɚɥ ɜ ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ 
ɬɟɯɧɿɱɧɢɯ ɨɛ'єɤɬɿɜ. 

ȼɚɠɥɢɜɢɦ ɿ ɡɚɬɪɟɛɭɜɚɧɢɦ ɫɭɱɚɫɧɢɦ ɜɢɪɨɛɧɢɰɬɜɨɦ ɹɤɿɫɬɸ є ɪɨɡɜɢɬɨɤ ɭ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ 
ɨɫɜɿɬɢ ɡɞɿɛɧɨɫɬɟɣ ɞɿɹɬɢ ɟɮɟɤɬɢɜɧɨ ɜ ɫɬɪɟɫɨɜɢɯ ɫɢɬɭɚɰɿɹɯ ɿ ɩɪɢɣɦɚɬɢ ɩɪɢ ɰɶɨɦɭ ɨɪɢɝɿɧɚɥɶɧɿ ɬɚ 
ɧɟɫɬɚɧɞɚɪɬɧɿ ɪɿɲɟɧɧɹ. ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɨɸ ɮɨɪɦɨɸ ɩɪɢ ɰɶɨɦɭ ɜɢɫɬɭɩɚɸɬɶ ɩɪɟɞɦɟɬɧɿ 
ɪɟɝɿɨɧɚɥɶɧɿ ɨɥɿɦɩɿɚɞɢ, ɹɤɿ ɤɪɿɦ ɭɫɶɨɝɨ ɿɧɲɨɝɨ ɫɩɪɢɹɸɬɶ ɞɨ ɩɿɞɜɢɳɟɧɧɹ ɿɧɬɟɪɟɫɭ ɿ 
ɡɚɬɪɟɛɭɜɚɧɨɫɬɿ ɞɢɫɰɢɩɥɿɧ, ɡɨɤɪɟɦɚ ɝɪɚɮɿɱɧɢɯ (ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, ɿɧɠɟɧɟɪɧɨʀ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɝɪɚɮɿɤɢ). 

ȼɢɯɨɞɹɱɢ ɡ ɜɢɳɟ ɡɚɡɧɚɱɟɧɨɝɨ, ɦɢ ɪɨɡɝɥɹɞɚєɦɨ ɨɥɿɦɩɿɚɞɭ ɡ ɝɟɨɦɟɬɪɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ 
ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ, ɹɤ ɬɜɨɪɱɟ ɡɦɚɝɚɧɧɹ ɡ ɬɟɨɪɟɬɢɱɧɨʀ ɬɚ ɩɪɚɤɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɹɤɟ ɫɩɪɹɦɨɜɚɧɟ ɧɚ ɚɤɬɢɜɿɡɚɰɿɸ ʀɯ ɩɿɡɧɚɜɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

ȼ ɞɚɧɢɣ ɱɚɫ ɤɚɮɟɞɪɚɦɢ ɬɟɨɪɟɬɢɱɧɨʀ ɦɟɯɚɧɿɤɢ, ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ ɬɚ ɦɚɲɢɧɨɡɧɚɜɫɬɜɚ 
ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ (ɇɍȼȽɉ) ɬɚ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɫɜɿɬɢ Ɋɿɜɧɟɧɫɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɝɭɦɚɧɿɬɚɪɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (ɊȾȽɍ) ɜɟɞɟɬɶɫɹ 
ɪɟɡɭɥɶɬɚɬɢɜɧɚ ɪɨɛɨɬɚ ɜ ɰɿɣ ɨɛɥɚɫɬɿ, ɹɤɚ ɦɚє ɦɟɬɨɞɢɱɧɨ ɩɪɚɜɢɥɶɧɢɣ ɿ ɫɢɫɬɟɦɚɬɢɡɨɜɚɧɢɣ 
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ɯɚɪɚɤɬɟɪ. ɐɟ, ɩɟɪɲ ɡɚ ɜɫɟ, ɜɢɪɚɠɚєɬɶɫɹ ɭ ɜɢɡɧɚɱɟɧɧɿ ɬɟɦɚɬɢɤɢ ɩɪɨɜɟɞɟɧɢɯ ɨɥɿɦɩɿɚɞ; ɪɨɡɪɨɛɰɿ 
ɩɪɚɤɬɢɤɨ-ɨɪɿєɧɬɨɜɚɧɢɯ ɡɚɜɞɚɧɶ; ɩɿɞɝɨɬɨɜɰɿ ɭɱɚɫɧɢɤɿɜ; ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɩɪɨɜɟɞɟɧɧɹ ɨɥɿɦɩɿɚɞ; 
ɩɿɞɛɢɬɬɿ ɩɿɞɫɭɦɤɿɜ ɩɪɨɜɟɞɟɧɢɯ ɡɚɯɨɞɿɜ. 

ɉɪɢɤɥɚɞɨɦ ɦɨɠɟ ɛɭɬɢ ɩɪɨɜɟɞɟɧɚ ɜɠɟ 10-ɣ ɪɿɤ ɩɨɫɩɿɥɶ ɳɨɪɿɱɧɚ ɨɥɿɦɩɿɚɞɚ ɡ 
ɝɟɨɦɟɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚ ɉȿɈɆ ɫɟɪɟɞ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ I-ȱV ɤɭɪɫɿɜ. Ɉɥɿɦɩɿɚɞɚ 
ɤɨɪɢɫɬɭєɬɶɫɹ ɜɟɥɢɤɢɦ ɿɧɬɟɪɟɫɨɦ ɫɟɪɟɞ ɭɱɚɫɧɢɤɿɜ ɿ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ. Ɍɚɤ, 14 
ɛɟɪɟɡɧɹ 2019 ɪɨɤɭ ɧɚ ɛɚɡɿ ɤɚɮɟɞɪɢ ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɨɫɜɿɬɢ (ɊȾȽɍ) ɜɿɞɛɭɥɚɫɶ X-ɬɚ ɸɜɿɥɟɣɧɚ 
ɨɥɿɦɩɿɚɞɚ. ɍ ɡɚɯɨɞɿ ɜɡɹɥɢ ɭɱɚɫɬɶ ɡɞɨɛɭɜɚɱɿ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɚ ɫɬɭɞɟɧɬɢ ɤɨɥɟɞɠɿɜ 7 ɡɚɤɥɚɞɿɜ ɨɫɜɿɬɢ 
ɦ. Ɋɿɜɧɨɝɨ, Ɋɿɜɧɟɧɫɶɤɨʀ ɬɚ ȼɨɥɢɧɫɶɤɨʀ ɨɛɥɚɫɬɟɣ. Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɭɱɚɫɧɢɤɿɜ ɨɥɿɦɩɿɚɞɢ – 23. 

ɋɬɪɭɤɬɭɪɚ ɤɨɧɤɭɪɫɧɨɝɨ ɡɚɜɞɚɧɧɹ ɩɟɪɟɞɛɚɱɚɥɚ ɧɚɹɜɧɿɫɬɶ ɹɤ ɬɟɨɪɟɬɢɱɧɢɯ ɡɧɚɧɶ, ɬɚɤ ɿ 
ɩɪɚɤɬɢɱɧɢɯ ɧɚɜɢɱɨɤ ɫɬɭɞɟɧɬɿɜ ɬɚ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɡ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ. Ʉɨɧɤɭɪɫɧɟ 
ɡɚɜɞɚɧɧɹ ɩɨɥɹɝɚɥɨ ɜ ɦɨɞɟɥɸɜɚɧɧɿ ɬɪɢɜɢɦɿɪɧɨʀ ɦɨɞɟɥɿ ɞɟɬɚɥɿ ɬɢɩɭ «Ʉɨɪɩɭɫ» ɡɚ ɪɨɛɨɱɢɦ 
ɤɪɟɫɥɟɧɢɤɨɦ. ɉɪɨɝɪɚɦɢ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ: AutoCAD, ɄɈɆɉȺɋ, Solid Works, Inventor. 

Ⱥɤɬɢɜɧɨ ɜɩɪɨɜɚɞɠɭɸɬɶɫɹ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɧɚɲɢɯ ɤɚɮɟɞɪ ɬɟɯɧɨɥɨɝɿʀ 3D 
ɦɨɞɟɥɸɜɚɧɧɹ ɩɪɢɜɟɥɢ ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚ ɩɪɨɜɟɞɟɧɧɹ ɜɿɞɩɨɜɿɞɧɨʀ ɨɥɿɦɩɿɚɞɢ, ɹɤɚ 
ɡɚɬɪɟɛɭɜɚɧɚ ɿ ɡɛɢɪɚє ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ ɭɱɚɫɧɢɤɿɜ. Ⱦɚɧɚ ɨɥɿɦɩɿɚɞɚ ɨɪɿєɧɬɨɜɚɧɚ ɧɚɫɚɦɩɟɪɟɞ ɧɚ 
ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ I-V ɤɭɪɫɿɜ ɭɧɿɜɟɪɫɢɬɟɬɿɜ, ɹɤɿ ɡɧɚɣɨɦɿ ɡ ɬɟɯɧɨɥɨɝɿєɸ 3D ɦɨɞɟɥɸɜɚɧɧɹ 
ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ. 

Ɉɫɧɨɜɧɚ ɦɟɬɚ ɨɥɿɦɩɿɚɞɢ – ɰɟ ɪɨɡɜɢɬɨɤ ɬɜɨɪɱɨʀ ɚɤɬɢɜɧɨɫɬɿ ɡɞɨɛɭɜɚɱɿɜ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ 
ɨɫɜɿɬɢ ɬɚ ɫɬɭɞɟɧɬɿɜ ɤɨɥɟɞɠɿɜ, ɡɚɥɭɱɟɧɧɹ ʀɯ ɜ ɨɛɥɚɫɬɶ ɰɢɮɪɨɜɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɫɨɛɚɦɢ 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ, ɩɿɞɝɨɬɨɜɤɚ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɞɨ ɿɧɠɟɧɟɪɧɨʀ ɬɚ ɩɟɞɚɝɨɝɿɱɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ, ɚ ɬɚɤɨɠ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɮɨɪɿєɧɬɚɰɿɣɧɨʀ ɪɨɛɨɬɢ.  

ɉɪɢ ɨɰɿɧɰɿ ɪɨɛɿɬ ɨɫɧɨɜɧɢɣ ɭɯɢɥ ɪɨɛɢɬɶɫɹ ɧɚ ɧɚɫɬɭɩɧɿ ɤɪɢɬɟɪɿʀ: ɦɚɤɫɢɦɚɥɶɧɚ 
ɩɪɚɜɢɥɶɧɿɫɬɶ ɪɨɡɭɦɿɧɧɹ («ɱɢɬɚɧɧɹ») ɤɪɟɫɥɟɧɢɤɚ ɿ ɹɤ ɧɚɫɥɿɞɨɤ ɬɨɱɧɿɫɬɶ ɩɨɛɭɞɨɜɢ 3D ɦɨɞɟɥɿ 
ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ; ɜɦɿɧɧɹ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɩɪɨɝɪɚɦɧɢɦ ɩɪɨɞɭɤɬɨɦ ɋȺɉɊ; 
ɲɜɢɞɤɿɫɬɶ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɧɹ. 

əɤ ɩɨɤɚɡɭє ɞɨɫɜɿɞ, ɡɞɨɛɭɜɚɱɿ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɹɤɿ ɛɪɚɥɢ ɭɱɚɫɬɶ ɜ ɨɥɿɦɩɿɚɞɚɯ 
ɦɢɧɭɥɢɯ ɪɨɤɿɜ ɫɜɨɸ ɩɪɨɮɟɫɿɣɧɭ ɞɿɹɥɶɧɿɫɬɶ, ɜ ɩɨɞɚɥɶɲɨɦɭ ɜ ɬɿɣ ɱɢ ɿɧɲɿɣ ɦɿɪɿ ɩɨɜ'ɹɡɭɸɬɶ ɡ 
ɬɟɯɧɨɥɨɝɿɹɦɢ CAD – ɩɪɨɟɤɬɭɜɚɧɧɹ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. əɤ ɪɟɡɭɥɶɬɚɬ ɬɚɤɨɝɨ 
ɩɿɞɯɨɞɭ ɞɨ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɤɨɪɢɝɭɜɚɧɧɹ ɧɚɜɱɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɝɪɚɮɿɱɧɢɯ 
ɞɢɫɰɢɩɥɿɧ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɜɢɪɨɛɧɢɰɬɜɿ. 

ɉɪɢ ɰɶɨɦɭ ɧɟɨɛɯɿɞɧɚ ɜɟɥɢɤɚ ɨɪɝɚɧɿɡɚɰɿɣɧɚ ɪɨɛɨɬɚ ɩɿɞ ɱɚɫ ɩɿɞɝɨɬɨɜɤɢ ɰɿɤɚɜɢɯ ɿ ɬɜɨɪɱɢɯ 
ɡɚɜɞɚɧɶ, ɪɨɡɪɨɛɰɿ ɤɪɢɬɟɪɿʀɜ ɨɰɿɧɤɢ ɪɟɡɭɥɶɬɚɬɿɜ ɬɨɳɨ. ɉɨɜɧɢɣ ɰɢɤɥ ɨɥɿɦɩɿɚɞ ɞɨɡɜɨɥɢɬɶ ɡɧɚɱɧɨ 
ɩɿɞɜɢɳɢɬɢ ɿɧɬɟɪɟɫ ɡɞɨɛɭɜɚɱɿɜ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɞɨ ɜɫɶɨɝɨ ɤɨɦɩɥɟɤɫɭ ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ 
ɿ ɜ ɰɿɥɨɦɭ ɩɿɞɜɢɳɢɬɢ ɹɤɿɫɬɶ ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɨʀ ʀɯ ɩɿɞɝɨɬɨɜɤɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɞɚɧɚ ɫɩɟɰɢɮɿɤɚ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɩɨɤɚɡɚɥɚ ɫɜɨɸ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɿ є ɡɚɫɨɛɨɦ ɜɢɹɜɥɟɧɧɹ ɿ ɡɚɥɭɱɟɧɧɹ ɨɛɞɚɪɨɜɚɧɢɯ ɡɞɨɛɭɜɚɱɿɜ ɡɚɤɥɚɞɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ 
ɞɨ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ ɩɨɱɢɧɚɸɱɢ ɡ ɦɨɥɨɞɲɢɯ ɤɭɪɫɿɜ, ɚ ɬɚɤɨɠ ɞɨɡɜɨɥɹє ɜɫɬɚɧɨɜɢɬɢ 
ɬɿɫɧɢɣ ɤɨɧɬɚɤɬ ɡ ɜɢɪɨɛɧɢɰɬɜɨɦ ɬɚ ɡɚɤɥɚɞɚɦɢ ɨɫɜɿɬɢ. 
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 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. 

 

ɋɶɨɝɨɞɧɿ ɩɪɨɛɥɟɦɭ ɩɟɪɟɞɚɱɿ ɞɚɧɢɯ ɿ ɡɧɚɧɶ ɭɫɩɿɲɧɨ ɜɢɪɿɲɭє ȱɧɬɟɪɧɟɬ. ɍ ȱɧɬɟɪɧɟɬ ɦɟɪɟɠɿ 
ɩɨɫɬɭɩɨɜɨ ɧɚɛɢɪɚɸɬɶ ɩɨɩɭɥɹɪɧɿɫɬɶ ɨɫɜɿɬɧɿ ɤɚɧɚɥɢ, ɤɿɥɶɤɿɫɬɶ ɝɥɹɞɚɱɿɜ ɹɤɢɯ ɩɪɢɛɭɜɚє ɜ 
ɤɿɥɶɤɨɫɬɹɯ, ɩɨɪɿɜɧɹɧɧɢɯ ɡ ɝɥɹɞɚɱɚɦɢ ɪɨɡɜɚɠɚɥɶɧɢɯ ɪɟɫɭɪɫɿɜ. ɉɪɨɜɿɞɧɿ ɩɪɨɮɟɫɨɪɢ ɤɪɚɳɢɯ 
ɭɧɿɜɟɪɫɢɬɟɬɿɜ ɦɢɪɭ ɡ ɿɧɬɟɪɟɫɨɦ ɫɬɚɜɥɹɬɶɫɹ ɞɨ ɿɞɟʀ ɡɚɩɢɫɭɜɚɬɢ ɫɜɨʀ ɥɟɤɰɿʀ ɣ ɜɢɤɥɚɞɚɬɢ ʀɯ ɜ 
ȱɧɬɟɪɧɟɬ. ɍ ɬɚɤɢɣ ɫɩɨɫɿɛ ɡɧɢɤɚє ɩɪɨɛɥɟɦɚ ɝɟɨɝɪɚɮɿʀ ɣ ɜɿɞɫɬɚɧɟɣ. ɋɶɨɝɨɞɧɿ ɫɬɭɞɟɧɬ ɡ ɫɚɦɨʀ 
ɜɿɞɞɚɥɟɧɨʀ ɱɚɫɬɢɧɢ ɦɢɪɭ, ɳɨ ɲɭɤɚє ɞɨɫɬɭɩ ɞɨ ɤɨɧɤɪɟɬɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɥɟɤɰɿɣ, ɦɨɠɟ ɨɞɟɪɠɚɬɢ 
ʀɯ ɡ ɩɟɪɲɢɯ ɪɭɤ, ɧɚɩɪɢɤɥɚɞ, ɜɢɤɥɚɞɚɱɚ Ʉɟɦɛɪɢɞɠɭ. ɇɚɜɱɚɥɶɧɿ ɤɚɧɚɥɢ ɜ ȱɧɬɟɪɧɟɬɿ ɦɨɠɧɚ 
ɜɜɚɠɚɬɢ ɫɟɪɣɨɡɧɨɸ ɩɿɞɦɨɝɨɸ ɞɥɹ ɪɨɡɲɢɪɟɧɧɹ ɤɪɭɝɨɡɨɪɭ ɫɬɭɞɟɧɬɚ, ɚɥɟ ɧɿɹɤ ɧɟ ɝɨɬɨɜɢɦ 
ɨɫɜɿɬɧɿɦ ɩɪɨɞɭɤɬɨɦ.  

ɉɨɬɪɿɛɧɨ ɜɿɞɡɧɚɱɢɬɢ ɬɚɤɨɠ, ɳɨ ɫɟɪɣɨɡɧɿ ɨɫɜɿɬɧɿ ȱɧɬɟɪɧɟɬ ɩɪɨɟɤɬɢ, ɹɤ ɩɪɚɜɢɥɨ, ɩɥɚɬɧɿ. 
ɉɪɢ ɰɶɨɦɭ ɩɟɜɧɿ ɩɢɬɚɧɧɹ ȱɧɬɟɪɧɟɬ ɨɫɜɿɬɢ ɳɟ ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɜɢɪɿɲɟɧɢɦɢ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ 
ɮɨɪɦɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɨɫɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ, ɹɤɿ ɩɨɫɬɭɩɨɜɨ ɩɟɪɟɣɞɭɬɶ ɭ ɹɤɿɫɬɶ. əɤ 
ɩɨɤɚɡɭє ɡɚɯɿɞɧɢɣ ɞɨɫɜɿɞ, ȱɧɬɟɪɧɟɬ-ɬɟɯɧɨɥɨɝɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɤɨɦɛɿɧɨɜɚɧɢɯ ɨɫɜɿɬɧɿɯ 
ɩɪɨɝɪɚɦɚɯ ɡɚ ɪɚɦɤɚɦɢ ɨɞɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. Ɋɹɞ ɡɚɯɿɞɧɢɯ ɜɭɡɿɜ - ɭ ɬɨɦɭ ɱɢɫɥɿ ɚɜɬɨɪɢɬɟɬɧɿɲɿ 
Ƚɚɪɜɚɪɞ, ɋɬɷɧɮɨɪɞ ɿ ɿɧɲɿ - ɡ ɿɧɬɟɪɟɫɨɦ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɫɩɿɥɶɧɢɯ ɨɫɜɿɬɧɿɯ 
ɩɪɨɞɭɤɬɿɜ, ɫɩɟɰɤɭɪɫɿɜ, ɥɟɤɰɿɣ. 

ȼɠɟ ɫɶɨɝɨɞɧɿ ɿɫɧɭɸɬɶ ɜɿɪɬɭɚɥɶɧɿ ɭɧɿɜɟɪɫɢɬɟɬɢ, ɹɤɿ є ɫɚɦɨɫɬɿɣɧɢɦɢ ɧɚɜɱɚɥɶɧɢɦɢ 
ɡɚɤɥɚɞɚɦɢ ɣ ɧɟ ɡɚɥɟɠɚɬɶ ɜɿɞ ɹɤɨʀ-ɧɟɛɭɞɶ ɿɧɲɨʀ ɧɚɜɱɚɥɶɧɨʀ ɭɫɬɚɧɨɜɢ. ȼɿɪɬɭɚɥɶɧɿ ɭɧɿɜɟɪɫɢɬɟɬɢ 
ɧɟ ɦɚɸɬɶ ɧɚɜɱɚɥɶɧɢɯ ɤɨɪɩɭɫɿɜ, ɜɨɧɢ ɫɤɥɚɞɚɸɬɶɫɹ ɿɡ ɝɪɭɩ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ, ɚɞɦɿɧɿɫɬɪɚɬɨɪɿɜ, 
ɪɨɡɪɨɛɧɢɤɿɜ ɧɚɜɱɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɿ ɤɭɪɫɿɜ, ɜɢɤɥɚɞɚɱɿɜ, ɬɟɯɧɨɥɨɝɿɜ, ɹɤɿ ɪɨɡɞɿɥɟɧɿ ɜɟɥɢɤɢɦɢ 
ɜɿɞɫɬɚɧɹɦɢ, ɚɥɟ ɩɪɚɰɸɸɬɶ ɪɚɡɨɦ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɬɟɯɧɨɥɨɝɿʀ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ.  

Ⱦɥɹ ɭɫɩɿɲɧɨɝɨ ɡɚɩɭɫɤɭ ɜɢɳɨʀ ɞɢɫɬɚɧɰɿɣɧɨʀ ɨɫɜɿɬɢ ɜɭɡɭ ɧɟɨɛɯɿɞɧɚ ɦɟɪɟɠɚ ɰɟɧɬɪɿɜ 
ɞɨɫɬɭɩɭ, ɹɤɚ ɞɨɡɜɨɥɢɬɶ ɫɬɭɞɟɧɬɚɦ ɛɭɬɢ ɩɨɜɧɿɫɬɸ ɧɟɡɚɥɟɠɧɢɦɢ ɜɿɞ ɝɨɥɨɜɧɨɝɨ ɨɮɿɫɭ. ɐɟɧɬɪɢ 
ɞɨɫɬɭɩɭ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɪɨɦɿɠɧɭ ɤɨɦɭɧɿɤɚɰɿɸ ɫɬɭɞɟɧɬɿɜ ɿ ɨɮɿɫɭ ɧɚɜɱɚɧɧɹ, ɬɭɬ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɚɞɦɿɧɿɫɬɪɚɰɿɹ ɣ ɤɨɨɪɞɢɧɚɰɿɹ ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ. ɋɤɥɚɞɧɿɫɬɶ ɨɪɝɚɧɿɡɚɰɿʀ ɬɚɤɨɝɨ ɩɪɨɰɟɫɭ 
ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɪɨɡɜɢɬɨɤ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ ɿ ɣɨɝɨ ɲɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ. ɐɹ 
ɨɛɫɬɚɜɢɧɚ ɩɨɪɨɞɠɭє ɩɨɬɪɟɛɭ ɜ ɨɛ'єɞɧɚɧɧɿ ɪɟɫɭɪɫɿɜ ɪɿɡɧɢɯ ɡɚɰɿɤɚɜɥɟɧɢɯ ɨɪɝɚɧɿɡɚɰɿɣ. ɍ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɨɫɜɿɬɧɿ "ɩɿɞɩɪɢєɦɫɬɜɚ" (ɜɭɡɢ) ɡɦɭɲɟɧɿ ɨɛ’єɞɧɭɜɚɬɢɫɹ ɜ ɬɚɤ ɡɜɚɧɿ ɤɨɧɫɨɪɰɿɭɦɢ. 
Ʉɨɧɫɨɪɰɿɭɦ ɡɜɢɱɚɣɧɨ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɞɜɨɯ ɚɛɨ ɛɿɥɶɲ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ (ɚɛɨ ɩɿɞɪɨɡɞɿɥɿɜ 
ɭɫɟɪɟɞɢɧɿ ɨɞɧɿєʀ ɨɪɝɚɧɿɡɚɰɿʀ), ɹɤɿ ɫɩɿɥɶɧɨ ɪɨɡɪɨɛɥɹɸɬɶ ɿ ɩɨɲɢɪɸɸɬɶ ɩɪɨɝɪɚɦɢ ɞɢɫɬɚɧɰɿɣɧɨɝɨ 
ɧɚɜɱɚɧɧɹ. Ʉɨɧɫɨɪɰɿɭɦ ɜɢɧɢɤɚє ɩɪɢ ɨɛ'єɞɧɚɧɧɿ ɞɟɤɿɥɶɤɨɯ ɜɭɡɿɜ ɞɥɹ ɪɨɡɪɨɛɤɢ ɣ ɩɨɲɢɪɟɧɧɹ 
ɤɭɪɫɭ ɚɛɨ ɫɟɪɿʀ ɤɭɪɫɿɜ ɜ ɡɚɧɚɞɬɨ ɜɟɥɢɤɨɦɭ ɞɥɹ ɨɞɧɿєʀ ɨɪɝɚɧɿɡɚɰɿʀ ɦɚɫɲɬɚɛɿ. Ʉɨɠɧɢɣ ɭɱɚɫɧɢɤ 
ɤɨɧɫɨɪɰɿɭɦɭ ɩɪɨɜɨɞɢɬɶ ɫɩɿɥɶɧɭ ɩɨɥɿɬɢɤɭ, ɚɥɟ ɦɚє ɜɥɚɫɧɭ ɫɬɪɭɤɬɭɪɭ ɤɟɪɭɜɚɧɧɹ ɣ ɧɚɞɚє ɤɭɪɫɢ 
ɜ ɬɨɦɭ ɱɢɫɥɿ ɣ ɫɜɨʀɦ ɫɬɭɞɟɧɬɚɦ. ɉɪɢ ɰɶɨɦɭ ɤɥɚɫɢɱɧɿ ɧɚɜɱɚɥɶɧɿ ɡɚɤɥɚɞɢ ɡɦɭɲɟɧɿ ɫɬɚɜɚɬɢ ɛɿɥɶɲ 
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ɝɧɭɱɤɢɦɢ ɣ ɭɪɚɯɨɜɭɜɚɬɢ ɪɿɡɧɨɦɚɧɿɬɧɿ ɩɨɬɪɟɛɢ ɫɩɨɠɢɜɚɱɿɜ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ. ɍ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ 
ɫɜɿɬɨɜɚ ɜɢɳɚ ɨɫɜɿɬɚ ɩɟɪɟɛɭɜɚє ɜ ɩɟɪɟɯɿɞɧɨɦɭ ɫɬɚɧɿ, ɤɨɥɢ ɨɞɧɨɱɚɫɧɨ ɦɚє ɦɿɫɰɟ ɤɿɥɶɤɚ ɩɪɨɰɟɫɿɜ: 
1) ɡɥɢɬɬɹ ɧɚɜɱɚɧɧɹ ɜ ɦɟɠɚɯ ɭɧɿɜɟɪɫɢɬɟɬɭ ɡ ɞɢɫɬɚɧɰɿɣɧɢɦ ɧɚɜɱɚɧɧɹɦ ɭ єɞɢɧɭ ɫɮɟɪɭ ɧɚɜɱɚɧɧɹ ɜ 
ɪɟɠɢɦɿ on- lɿne; 2) ɩɨɫɢɥɟɧɧɹ ɪɢɧɤɨɜɨʀ ɤɨɧɤɭɪɟɧɰɿʀ ɣ ɨɞɧɨɱɚɫɧɟ ɪɨɡɲɢɪɟɧɧɹ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ 
ɦɿɠ ɭɧɿɜɟɪɫɢɬɟɬɚɦɢ. 

 Ⱦɢɫɬɚɧɰɿɣɧɟ ɧɚɜɱɚɧɧɹ ɩɪɢɩɭɫɤɚє ɫɬɜɨɪɟɧɧɹ ɚɧɚɥɨɝɚ ɬɪɚɞɢɰɿɣɧɢɦ ɬɟɯɧɨɥɨɝɿɹɦ 
ɧɚɜɱɚɧɧɹ ɚɛɨ ʀɯ ɚɥɶɬɟɪɧɚɬɢɜɧɭ ɡɚɦɿɧɭ ɧɚ ɟɥɟɤɬɪɨɧɧɿ: ɚɭɞɢɬɨɪɧɿ ɥɟɤɰɿʀ ɧɚ ɫɥɚɣɞ- ɥɟɤɰɿʀ 
(ɩɪɟɡɟɧɬɚɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ; ɜɿɡɭɚɥɿɡɚɰɿɹ ɥɟɤɰɿʀ ɣ ɤɨɦɟɧɬɚɪɿ ɞɨ ɡɨɛɪɚɠɟɧɧɹ) ɡɿ ɡɜɨɪɨɬɧɢɦ 
ɡɜ'ɹɡɤɨɦ; ɜɿɞɟɨɥɟɤɰɿʀ; ɜɟɛɿɧɚɪɢ, ɩɪɚɤɬɢɱɧɿ ɡɚɧɹɬɬɹ ɧɚ ɫɤɚɣɩ-ɬɪɟɧɿɧɝɢ; ɝɪɭɩɨɜɿ 
ɜɢɞɟɨɤɨɧɮɟɪɟɧɰɿʀ; ɬɟɫɬɢ; ɜɿɞɟɨɪɨɥɢɤɢ, ɤɨɧɫɭɥɶɬɚɰɿʀ ɧɚ ɫɤɚɣɩ-ɤɨɧɫɭɥɶɬɭɜɚɧɧɹ; ɜɟɛɿɧɚɪɢ, 
ɤɨɧɬɪɨɥɶɧɿ ɪɨɛɨɬɢ (ɡɚɥɿɤɢ, ɿɫɩɢɬɢ) ɧɚ ɬɟɫɬɭɜɚɧɧɹ; ɟɫɟ; ɨɧɥɚɣɧ-ɡɚɯɢɫɬ ɤɭɪɫɨɜɢɯ ɪɨɛɿɬ, ɨɰɿɧɤɚ 
ɡɧɚɧɶ ɜɢɤɥɚɞɚɱɟɦ ɧɚ ɨɰɿɧɤɭ ɡɧɚɧɶ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɜɢɤɥɚɞɚɱɚɦɢ (ɨɧɥɚɣɧ ɿ 
ɨɮɥɚɣɧ - ɱɟɪɟɡ ɟɥɟɤɬɪɨɧɧɭ ɩɨɲɬɭ).  

Ɉɞɧɚɤ ɜɢɡɧɚɱɚɬɢ ɞɢɫɬɚɧɰɿɣɧɟ ɧɚɜɱɚɧɧɹ ɬɿɥɶɤɢ ɹɤ ɮɨɪɦɚɥɶɧɭ ɩɿɞɦɿɧɭ ɪɟɚɥɶɧɢɯ ɨɫɜɿɬɧɿɯ 
ɡɚɯɨɞɿɜ ɧɚ ɜɿɪɬɭɚɥɶɧɿ ɧɟ ɡɨɜɫɿɦ ɤɨɪɟɤɬɧɨ. ȱɧɬɟɪɧɟɬ-ɨɫɜɿɬɚ - ɰɟ ɹɤɿɫɧɨ ɿɧɲɚ ɫɬɪɭɤɬɭɪɚ ɧɚɜɱɚɧɧɹ 
ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ ɮɨɪɦɚɬɚɦɢ. ȼɨɧɚ ɩɪɢɩɭɫɤɚє ɦɨɞɭɥɶɧɢɣ ɩɿɞɯɿɞ, ɞɟ ɞɨɫɬɭɩ ɞɨ ɤɨɠɧɨɝɨ 
ɧɨɜɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɛɥɨɤɭ ɦɨɠɥɢɜɢɣ ɱɟɪɟɡ ɭɫɩɿɲɧɟ ɬɟɫɬɭɜɚɧɧɹ ɩɨɩɟɪɟɞɧɶɨɝɨ ɦɨɞɭɥɹ. Ɍɚɤ 
ɫɬɭɞɟɧɬ ɨɞɟɪɠɭє ɝɚɪɚɧɬɨɜɚɧɿ ɡɧɚɧɧɹ, ɧɟ ɪɨɡɪɚɯɨɜɭє ɧɚ "ɜɞɚɥɢɣ" ɤɜɢɬɨɤ ɩɿɞ ɱɚɫ ɿɫɩɢɬɭ. 

ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɹ ɜ ɫɢɫɬɟɦɿ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ ɞɨɰɿɥɶɧɨ ɨɰɿɧɸɜɚɬɢ 
ɧɚ ɩɿɞɫɬɚɜɿ ɞɜɨɯ ɤɪɢɬɟɪɿʀɜ - ɹɤɨɫɬɿ ɣ ɜɚɪɬɨɫɬɿ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɹɤɿɫɬɶ ɞɢɫɬɚɧɰɿɣɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɹ ɦɨɠɟ ɞɨɫɹɝɚɬɢ ɪɿɜɧɹ ɩɪɟɫɬɢɠɧɨɝɨ ɫɬɚɰɿɨɧɚɪɧɨɝɨ ɜɭɡɭ. Ⱥɧɚɥɿɡ ɡɦɿɫɬɭ 
ɜɚɪɬɿɫɧɨʀ ɫɤɥɚɞɨɜɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɨɤɚɡɚɜ, ɳɨ ʀʀ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɡ ɩɨɡɢɰɿɣ ɹɤ ɜɢɪɨɛɧɢɤɚ 
ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ, ɬɨɛɬɨ ɨɫɜɿɬɧɶɨʀ ɭɫɬɚɧɨɜɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɬɟɯɧɨɥɨɝɿʀ ɞɢɫɬɚɧɰɿɣɧɨɝɨ 
ɧɚɜɱɚɧɧɹ, ɬɚɤ ɿ ɫɩɨɠɢɜɚɱɚ ɩɨɬɟɧɰɿɣɧɢɯ ɩɨɫɥɭɝ - ɫɬɭɞɟɧɬɚ. ɍ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɞɢɫɬɚɧɰɿɣɧɟ 
ɧɚɜɱɚɧɧɹ ɞɟɲɟɜɲɟ ɬɪɚɞɢɰɿɣɧɢɯ ɮɨɪɦ - ɣɨɝɨ ɜɚɪɬɿɫɬɶ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 10 ɞɨ 50% ɜɚɪɬɨɫɬɿ 
ɬɪɚɞɢɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ. ɉɪɢɱɨɦɭ ɪɟɡɭɥɶɬɚɬ ɡɧɢɠɟɧɧɹ ɜɚɪɬɨɫɬɿ ɬɟɦ ɜɢɳɟ, ɱɢɦ ɛɿɥɶɲɢɣ 
ɤɨɧɬɢɧɝɟɧɬ ɬɢɯ, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɞɢɫɬɚɧɰɿɣɧɨ. Ɉɞɧɚɤ ɤɨɧɤɪɟɬɧɚ ɨɫɜɿɬɧɹ ɭɫɬɚɧɨɜɚ ɩɪɢ 
ɜɩɪɨɜɚɞɠɟɧɧɿ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ ɩɨɜɢɧɧɚ ɜɪɚɯɨɜɭɜɚɬɢ ɡɧɚɱɧɿ ɩɟɪɜɿɫɧɿ ɜɢɬɪɚɬɢ, ɹɤɿ 
ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɰɿєʀ ɫɢɫɬɟɦɢ ɧɚɜɱɚɧɧɹ. ɉɟɪɜɿɫɧɿ ɜɢɬɪɚɬɢ ɜɤɥɸɱɚɸɬɶ ɜɢɬɪɚɬɢ ɧɚ 
ɩɿɞɝɨɬɨɜɤɭ ɭɱɛɨɜɨ-ɦɟɬɨɞɢɱɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɧɚɜɱɚɧɧɹ ɜɢɤɥɚɞɚɱɿɜ, ɨɪɝɚɧɿɡɚɰɿɸ ɫɢɫɬɟɦɢ ɡɜ'ɹɡɤɭ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɿɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɫɬɭɩɚɸɬɶ ɜ ɹɤɨɫɬɿ ɧɟ ɬɿɥɶɤɢ ɿɧɫɬɪɭɦɟɧɬɿɜ 
ɫɢɫɬɟɦɢ ɧɚɜɱɚɧɧɹ, ɚɥɟ ɣ ɿɦɩɟɪɚɬɢɜɿɜ ɜɿɞɧɨɫɧɨ ɜɫɬɚɧɨɜɥɟɧɧɹ ɧɨɜɨɝɨ ɩɨɪɹɞɤɭ ɜ ɫɮɟɪɿ ɡɧɚɧɶ ɿ 
ɮɨɪɦɭɜɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɿɧɫɬɢɬɭɰɿɨɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ. Ɋɨɡɜɢɬɨɤ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɣɨɝɨ ɩɨɫɬɭɩɨɜɨɝɨ ɜɿɞɪɢɜɭ ɜɿɞ ɬɪɚɞɢɰɿɣɧɢɯ ɿɧɫɬɢɬɭɰɿɨɧɚɥɶɧɢɯ ɫɬɪɭɤɬɭɪ ɭ ɫɢɫɬɟɦɿ ɨɫɜɿɬɧɿɯ 
ɩɨɫɥɭɝ, ɞɨ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɦɟɧɟɞɠɦɟɧɬɭ ɜɭɡɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɿɜɧɿ. 
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INTEGRATION OF METHODS OF INCREASING GRAPHIC PREPARATION LEVEL 
FOR FORMING CREATIVE POTENTIAL OF STUDENTS 

 
Ʉɨɧɞɪɚɬɸɤ Ɉɥɟɤɫɚɧɞɪ 

 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɇɇɆȱ, ɤɚɮɟɞɪɚ ɌɆȱȽɆ, ɧɚɜɱ. ɤɨɪ. № 3, ɤɚɛ. 310, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ 77,  Ɋɿɜɧɟ, 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. 

 

 ɋɭɱɚɫɧɿ ɜɢɦɨɝɢ ɞɨ ɨɫɜɿɬɢ ɡɨɛɨɜ’ɹɡɭɸɬɶ ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ  ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ ɿ 
ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɿɜ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɮɨɪɦ ɿ ɦɟɬɨɞɿɜ ɧɚɜɱɚɧɧɹ, ʀɯ ɚɤɬɢɜɿɡɚɰɿɸ ɿ ɿɧɬɟɧɫɢɮɿɤɚɰɿɸ, 
ɩɿɞɜɢɳɟɧɧɹ ɬɜɨɪɱɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɦɚɣɛɭɬɧɿɯ ɫɩɟɰɿɚɥɿɫɬɿɜ. ɐɟ ɡɚɛɟɡɩɟɱɭє ɝɥɢɛɨɤɿ ɡɧɚɧɧɹ ɜ 
ɨɛɪɚɧɿɣ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɿ ɞɨɡɜɨɥɹє ɥɟɝɤɨ ɨɪɿєɧɬɭɜɚɬɢɫɹ ɜ ɧɨɜɿɬɧɿɯ ɞɨɫɹɝɧɟɧɧɹɯ ɩɟɜɧɨʀ ɝɚɥɭɡɿ. ȼ 
ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɡɧɚɱɧɨ ɡɪɨɫɥɢ ɜɢɦɨɝɢ ɞɨ ɿɧɠɟɧɟɪɚ ɿ ɣɨɝɨ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɬɜɨɪɱɨɝɨ 
ɩɿɞɯɨɞɭ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ. Ʉɪɿɦ ɡɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɭ ɡɧɚɧɶ, ɣɨɦɭ ɧɟɨɛɯɿɞɧɨ 
ɜɨɥɨɞɿɬɢ ɧɟɫɬɚɧɞɚɪɬɧɢɦ ɨɛ’єɦɧɢɦ ɚɧɚɥɿɬɢɱɧɢɦ ɦɢɫɥɟɧɧɹɦ. Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ ɫɭɱɚɫɧɢɯ 
ɬɟɯɧɿɱɧɢɯ ɮɚɯɿɜɰɿɜ ɩɨɜɢɧɟɧ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɡɞɚɬɧɿɫɬɶ ɭɫɩɿɲɧɨ ɚɞɚɩɬɭɜɚɬɢɫɶ ɜ ɧɨɜɢɯ ɪɟɚɥɿɹɯ 
ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɐɟ ɜɢɪɿɲɭєɬɶɫɹ ɲɥɹɯɨɦ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɜɢɤɥɚɞɚɧɧɹ ɨɤɪɟɦɢɯ 
ɞɢɫɰɢɩɥɿɧ, ɳɨ ɩɪɢɜɨɞɢɬɶ ɞɨ ɪɟɚɥɶɧɨɝɨ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ ɡɪɿɥɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ 
ɫɩɟɰɿɚɥɿɫɬɚ. 

 Ɂɧɚɧɧɹ ɡɚɝɚɥɶɧɨɬɟɯɧɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ, ɬɚɤɢɯ ɹɤ ɧɚɪɢɫɧɚ ɝɟɨɦɟɬɪɿɹ, ɿɧɠɟɧɟɪɧɚ ɝɪɚɮɿɤɚ, 
ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ ɬɚ ɿɧɲɢɯ ɫɤɥɚɞɚɸɬɶ ɮɭɧɞɚɦɟɧɬ ɿɧɠɟɧɟɪɧɨʀ ɨɫɜɿɬɢ. Ɇɿɰɧɿɫɬɶ ɰɶɨɝɨ 
ɮɭɧɞɚɦɟɧɬɭ, ɹɤ ɿ ɜɢɫɨɤɢɣ ɩɪɨɮɟɫɿɨɧɚɥɿɡɦ ɮɚɯɿɜɰɹ, ɜ ɡɧɚɱɧɿɣ ɦɿɪɿ ɜɢɡɧɚɱɚєɬɶɫɹ ɪɿɜɧɟɦ 
ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ. ɇɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɣ ɞɨɫɜɿɞ Ⱥɮɬɚɧɚɡɿɜɚ ȱ.ɋ., Ɇɨɪɨɡɚ ȼ.Ɇ. ɬɚ ʀɯ 
ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɿ ɪɨɡɪɨɛɤɢ [1, 2] ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɪɨɥɶ ɧɚɡɜɚɧɢɯ ɞɢɫɰɢɩɥɿɧ ɜ ɮɨɪɦɭɜɚɧɧɿ 
ɬɜɨɪɱɨʀ ɨɫɨɛɢɫɬɨɫɬɿ ɮɚɯɿɜɰɹ. Ɋɨɡɝɥɹɞɚɸɱɢ ɧɚɪɢɫɧɭ ɝɟɨɦɟɬɪɿɸ, ɤɨɦɩ’ɸɬɟɪɧɭ ɝɪɚɮɿɤɭ ɿ 
ɿɧɠɟɧɟɪɧɭ ɝɪɚɮɿɤɭ ɜ єɞɢɧɨɦɭ ɤɨɦɩɥɟɤɫɿ ɿɡ ɡɚɝɚɥɶɧɨɿɧɠɟɧɟɪɧɢɦɢ ɞɢɫɰɢɩɥɿɧɚɦɢ ɡ ɜɢɯɨɞɨɦ ɧɚ 
ɫɩɟɰɿɚɥɶɧɿ ɞɢɫɰɢɩɥɿɧɢ ɿ ɜɢɦɨɝɢ ɜɢɪɨɛɧɢɰɬɜɚ, ɜɚɠɤɨ ɧɚɡɜɚɬɢ ɝɚɥɭɡɶ ɟɤɨɧɨɦɿɤɢ, ɹɤɚ ɛ ɧɟ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɚ ɝɪɚɮɿɱɧɭ ɬɟɯɧɿɱɧɭ ɞɨɤɭɦɟɧɬɚɰɿɸ. Ɋɨɡɜɢɬɨɤ ɧɨɜɨʀ ɬɟɯɧɿɤɢ ɿ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, 
ɡɜ’ɹɡɚɧɢɣ ɿɡ ɡɪɨɫɬɚɸɱɨɸ ɿɧɬɟɧɫɢɜɧɿɫɬɸ ɩɪɚɰɿ ɜɱɟɧɢɯ, ɤɨɧɫɬɪɭɤɬɨɪɿɜ, ɬɟɯɧɨɥɨɝɿɜ, 
ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɿɜ. 

 Ⱥɧɚɥɿɡ ɩɨɤɚɡɭє, ɳɨ ɧɚɪɢɫɧɚ ɝɟɨɦɟɬɪɿɹ, ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ ɿ ɿɧɠɟɧɟɪɧɚ ɝɪɚɮɿɤɚ, ɹɤ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɚ ɞɢɫɰɢɩɥɿɧɚ ɪɨɡɜɢɬɤɭ ɿ ɮɨɪɦɭɜɚɧɧɸ ɩɪɨɫɬɨɪɨɜɨɝɨ ɿ ɚɧɚɥɿɬɢɱɧɨɝɨ ɦɢɫɥɟɧɧɹ 
ɡɚɣɦɚє ɜɚɠɥɢɜɟ ɦɿɫɰɟ ɜ ɩɪɨɰɟɫɿ ɫɬɚɧɨɜɥɟɧɧɹ ɿɧɠɟɧɟɪɚ-ɬɜɨɪɰɹ, ɱɢ ɬɜɨɪɱɨɝɨ ɮɚɯɿɜɰɹ [3, 4]. ȼ 
ɩɨɲɭɤɚɯ ɦɟɬɨɞɿɜ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ, ɩɿɞɜɢɳɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɜ ɩɿɡɧɚɜɚɥɶɧɿɣ 
ɞɿɹɥɶɧɨɫɬɿ, ɫɭɦɥɿɧɧɨɫɬɿ ɜ ɫɚɦɨɫɬɿɣɧɿɣ ɪɨɛɨɬɿ ɫɬɭɞɟɧɬɿɜ ɜɢɹɜɥɟɧɨ ɛɚɝɚɬɨɝɪɚɧɧɿɫɬɶ ɰɶɨɝɨ 
ɩɢɬɚɧɧɹ. ȿɮɟɤɬɢɜɧɚ ɬɜɨɪɱɚ ɞɿɹɥɶɧɿɫɬɶ ɧɟɦɨɠɥɢɜɚ ɛɟɡ ɜɦɿɧɧɹ ɤɨɪɢɫɬɭɜɚɬɢɫɶ ɥɿɬɟɪɚɬɭɪɨɸ, 
ɡɨɤɪɟɦɚ ɞɨɜɿɞɤɨɜɨɸ. Ɍɨɦɭ ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ ɡ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ ɬɚ ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ 
ɡɚɜɞɚɧɧɹ ɡɚɞɚɱ ɮɨɪɦɭɸɬɶɫɹ ɬɚɤ, ɳɨɛ ɫɩɨɧɭɤɚɬɢ ɫɬɭɞɟɧɬɿɜ ɞɨ ɪɨɛɨɬɢ ɡ ɥɿɬɟɪɚɬɭɪɨɸ. 

 Ɉɞɧɢɦ ɿɡ ɟɥɟɦɟɧɬɿɜ ɷ ɫɬɜɨɪɟɧɧɹ ɬɚɤɢɯ ɫɢɬɭɚɰɿɣ ɧɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ, ɹɤɿ ɛ 
ɚɤɬɢɜɿɡɭɜɚɥɢ ɩɪɨɰɟɫ ɩɨɛɭɞɨɜɢ ɫɬɭɞɟɧɬɚɦɢ ɥɨɝɿɱɧɢɯ ɫɬɪɭɤɬɭɪ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɡɧɚɧɶ ɫɭɦɿɠɧɢɯ 
ɞɢɫɰɢɩɥɿɧ ɞɥɹ ɪɨɡɜɢɬɤɭ ɝɪɚɮɿɱɧɢɯ ɡɚɞɚɱ. ɇɚ ɬɚɤɢɯ ɡɚɧɹɬɬɹɯ ɜɢɤɥɚɞɚɱ ɫɬɢɦɭɥɸє ɜɢɤɨɧɚɧɧɹ 
ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ ɲɥɹɯɨɦ ɩɨɞɚɱɿ ɜɿɞɩɨɜɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɪɚɤɬɢɱɧɨʀ ɧɚɩɪɚɜɥɟɧɨɫɬɿ. ȼ ɹɤɨɫɬɿ 
ɩɪɢɤɥɚɞɭ ɪɨɡɝɥɹɧɟɦɨ ɦɨɞɭɥɶɧɢɣ ɦɟɬɨɞ ɪɿɲɟɧɧɹ ɡɚɞɚɱ. ɉɪɢɧɰɢɩ ɣɨɝɨ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ є ɪɹɞ 
ɩɪɨɫɬɢɯ ɡɚɞɚɱ (ɩɿɞɡɚɞɚɱ) ɜ ɫɭɦɿ ɫɤɥɚɞɚɸɬɶ ɪɿɲɟɧɧɹ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɡɚɞɚɱ. ȼɢɡɧɚɱɟɧɧɹ 
ɧɚɣɤɨɪɨɬɲɨʀ ɜɿɞɫɬɚɧɿ ɦɿɠ ɞɜɨɦɚ ɬɨɧɟɥɹɦɢ ɦɟɬɪɨ ɡɜɨɞɢɬɶɫɹ ɞɨ ɡɚɞɚɱɿ ɩɨ ɜɢɡɧɚɱɟɧɧɸ ɜɿɞɫɬɚɧɿ 
ɦɿɠ ɞɜɨɦɚ ɦɢɦɨɛɿɠɧɢɦɢ ɩɪɹɦɢɦɢ. ȼɨɧɚ ɦɨɠɟ ɛɭɬɢ ɪɨɡɜ’ɹɡɚɧɚ ɧɚɫɬɭɩɧɢɦ ɩɨɪɹɞɤɨɦ: 
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1. ɑɟɪɟɡ ɨɞɧɭ ɿɡ ɩɪɹɦɢɯ ɩɪɨɜɨɞɹɬɶ ɩɚɪɚɥɟɥɶɧɭ ɩɥɨɳɢɧɭ ɞɨ ɞɪɭɝɨʀ ɩɪɹɦɨʀ. 2. ɇɚ ɞɪɭɝɿɣ 
ɩɪɹɦɿɣ ɜɢɛɢɪɚɸɬɶ ɞɨɜɿɥɶɧɨ ɬɨɱɤɭ. 3. Ɂɚɡɧɚɱɚɸɬɶ ɜɿɞɫɬɚɧɶ ɜɿɞ ɬɨɱɤɢ ɞɨ ɩɥɨɳɢɧɢ. 

 ɉɿɞ ɡɚɞɚɱɿ 1, 2, 3 ɿ є „ɦɨɞɭɥɹɦɢ” ɪɿɲɟɧɧɹ ɜɫɿєʀ ɡɚɞɚɱɿ. ȼɨɧɢ ɩɪɢɫɭɬɧɿ ɩɪɢ ɪɿɲɟɧɧɿ 
ɛɿɥɶɲɨɫɬɿ ɡɚɞɚɱ. Ʉɿɥɶɤɿɫɬɶ ɦɨɞɭɥɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɤɥɚɞɧɿɫɬɸ ɫɚɦɢɯ ɡɚɞɚɱ. Ɇɨɞɭɥɿ ɦɨɠɭɬɶ ɛɭɬɢ 
ɨɫɧɨɜɨɸ ɫɬɜɨɪɟɧɧɹ ɚɥɝɨɪɢɬɦɿɜ ɪɿɲɟɧɧɹ ɡɚɞɚɱ ɪɿɡɧɨʀ ɫɤɥɚɞɧɨɫɬɿ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɪɟɚɥɿɡɨɜɚɧɿ 
ɧɚ ȿɈɆ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦ. ɇɚ ɨɫɧɨɜɿ ɰɶɨɝɨ ɞɨɰɿɥɶɧɨ ɫɬɜɨɪɸɜɚɬɢ: 
1.ɋɢɫɬɟɦɚɬɢɡɚɰɿɸ „ɦɨɞɭɥɶɧɢɯ” ɡɚɞɚɱ. 2. ɉɿɞɩɪɨɝɪɚɦɢ ɪɿɲɟɧɧɹ „ɦɨɞɭɥɶɧɢɯ” ɡɚɞɚɱ. 3. ɋɢɫɬɟɦɚ 
ɜɡɚєɦɨɞɿʀ ɩɿɞɩɪɨɝɪɚɦ „ɦɨɞɭɥɶɧɢɯ” ɡɚɞɚɱ. 

 ɉɪɢɤɥɚɞɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦɢ ɦɨɞɭɥɶɧɨɝɨ ɪɿɲɟɧɧɹ ɡɚɞɚɱ є ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɫɬɚɧɿ ɜɿɞ 
ɬɨɱɤɢ ɞɨ ɩɥɨɳɢɧɢ ɡɚɝɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɧɹ (ɜɢɡɧɚɱɢɬɢ ɧɚɣɤɨɪɨɬɲɭ ɜɿɞɫɬɚɧɶ ɜɿɞ ɥɿɯɬɚɪɹ ɞɨ 
ɩɨɯɢɥɨʀ ɩɥɨɳɢɧɢ ɨɫɜɿɬɥɟɧɧɹ). 

 Ɋɨɡɛɢɜɚєɦɨ ɡɚɞɚɱɭ ɧɚ ɩɿɞɡɚɞɚɱɿ (ɦɨɞɭɥɿ): 1.ȼɢɡɧɚɱɚєɦɨ ɝɨɥɨɜɧɿ ɥɿɧɿʀ ɩɥɨɳɢɧɢ 
ɡɚɝɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɧɹ. 2. ȼɢɡɧɚɱɚєɦɨ ɩɨɥɨɠɟɧɧɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɝɨ ɩɪɨɦɟɧɹ ɜɿɞ ɬɨɱɤɢ ɞɨ 
ɡɚɞɚɧɨʀ ɩɥɨɳɢɧɢ. 3. Ɂɚɤɥɸɱɚєɦɨ ɩɪɨɦɿɧɶ ɜ ɩɥɨɳɢɧɭ (ɞɨɩɨɦɿɠɧɭ ɫɿɱɧɭ ɩɥɨɳɢɧɭ).ȼɢɡɧɚɱɚєɦɨ 
ɥɿɧɿɸ ɩɟɪɟɬɢɧɭ ɡɚɞɚɧɨʀ ɩɥɨɳɢɧɢ ɡ ɞɨɩɨɦɿɠɧɨɸ ɫɿɱɧɨɸ ɩɥɨɳɢɧɨɸ. 4. Ɂɧɚɯɨɞɠɟɧɧɹ ɬɨɱɤɢ 
ɩɟɪɟɬɢɧɭ ɥɿɧɿʀ ɩɟɪɟɬɢɧɭ ɩɥɨɳɢɧ ɿ ɩɪɨɦɟɧɹ, ɨɩɭɳɟɧɨɝɨ ɿɡ ɬɨɱɤɢ. 5. ȼɢɡɧɚɱɟɧɧɹ ɞɿɣɫɧɨʀ 
ɜɟɥɢɱɢɧɢ ɜɿɞɫɬɚɧɿ ɜɿɞ ɡɚɞɚɧɨʀ ɬɨɱɤɢ ɞɨ ɬɨɱɤɢ ɩɟɪɟɬɢɧɭ ɩɪɨɦɟɧɹ ɡ ɡɚɞɚɧɨɸ ɩɥɨɳɢɧɨɸ, ɦɟɬɨɞɨɦ 
ɩɪɹɦɨɤɭɬɧɨɝɨ ɬɪɢɤɭɬɧɢɤɚ. 

ȼɢɜɱɟɧɧɹ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɿ ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ ɞɨɩɨɦɚɝɚє 
ɫɬɭɞɟɧɬɚɦ ɨɩɚɧɭɜɚɬɢ ɧɟ ɬɿɥɶɤɢ ɡɧɚɧɧɹɦɢ, ɜɦɿɧɧɹɦɢ ɿ ɧɚɜɢɤɚɦɢ ɡɨɛɪɚɠɟɧɧɹ ɪɿɡɧɢɯ ɨɛ’єɤɬɿɜ ɿ 
ɱɢɬɚɧɧɹ ɤɪɟɫɥɟɧɧɹ, ɚ ɣ ɪɨɡɜɢɬɤɭ ɿ ɮɨɪɦɭɜɚɧɧɿ ɣɨɝɨ ɩɪɨɫɬɨɪɨɜɨʀ ɭɹɜɢ, ɛɟɡ ɹɤɨʀ ɬɜɨɪɱɢɣ ɩɪɨɰɟɫ 
ɤɨɧɫɬɪɭɸɜɚɧɧɹ, ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɨɛ’єɤɬɿɜ ɧɟɦɨɠɥɢɜɢɣ. Ɍɨɦɭ ɜɢɜɱɟɧɧɹ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɿ ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ ɧɟɨɛɯɿɞɧɨ ɜɠɟ ɧɚ ɩɟɪɲɨɦɭ ɤɭɪɫɿ, ɚ ɬɚɤɨɠ 
ɨɡɧɚɣɨɦɢɬɢ ɫɬɭɞɟɧɬɿɜ ɡ ɦɟɬɨɞɨɥɨɝɿєɸ ɩɪɨɜɟɞɟɧɧɹ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɡɨɤɪɟɦɚ ɞɨɫɥɿɞɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɯ ɪɨɛɿɬ. Ɍɚɤɿ ɟɥɟɦɟɧɬɢ ɜɤɥɸɱɟɧɿ ɜ ɦɚɲɢɧɨɛɭɞɿɜɧɟ ɤɪɟɫɥɟɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ.  

 ɉɪɚɤɬɢɤɚ ɿ ɝɭɪɬɨɤ ɡ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɫɬɭɞɟɧɬɚɦ 
ɨɡɧɚɣɨɦɢɬɢɫɶ ɿɡ ɫɬɚɞɿɹɦɢ ɪɨɡɪɨɛɤɢ ɬɟɯɧɿɱɧɨʀ, ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨʀ, ɪɨɛɨɱɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ, 
ɞɟɹɤɢɦɢ ɩɪɚɜɢɥɚɦɢ ʀɯ ɨɮɨɪɦɥɟɧɧɹ. ɋɤɥɚɞ ɤɨɧɬɢɧɝɟɧɬɭ ɫɬɭɞɟɧɬɿɜ ɩɪɢ ɞɿɥɨɜɿɣ ɝɪɿ ɪɨɡɛɢɬɨ ɧɚ “ 
Ʉɨɧɫɬɪɭɤɬɨɪɫɶɤɿ ɝɪɭɩɢ”, ɬɜɨɪɱɚ ɪɨɛɨɬɚ ɹɤɢɯ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɛɥɢɠɭєɬɶɫɹ ɜ ɪɚɦɤɚɯ ɜɭɡɭ 
ɧɚɛɥɢɠɭєɬɶɫɹ ɞɨ ɪɟɚɥɶɧɢɯ ɭɦɨɜ  ɩɪɚɰɿ ɬɜɨɪɱɨʀ ɥɸɞɢɧɢ ɜ ɞɿɣɫɧɨɫɬɿ. ɍɱɚɫɬɶ ɤɨɠɧɨɝɨ ɫɬɭɞɟɧɬɚ 
ɭ ɜɢɪɿɲɟɧɧɿ ɬɨʀ ɱɢ ɿɧɲɨʀ ɪɨɡɪɨɛɤɢ (ɟɫɤɿɡɭɜɚɧɧɿ ɫɤɥɚɞɚɥɶɧɢɯ ɨɞɢɧɢɰɶ, ɜɢɤɨɧɚɧɧɹ ɪɨɛɨɱɢɯ 
ɤɪɟɫɥɟɧɶ ɨɪɢɝɿɧɚɥɶɧɢɯ ɞɟɬɚɥɟɣ, ɫɬɜɨɪɟɧɧɹ ɦɨɞɟɥɟɣ ɞɟɬɚɥɟɣ ɿ ɦɚɤɟɬɭ ɫɤɥɚɞɚɥɶɧɨʀ ɨɞɢɧɢɰɿ ɩɪɢ 
ɞɨɩɨɦɨɡɿ ɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ AutoCAD), ɜɢɤɥɢɤɚє ɧɟɩɿɞɪɨɛɧɢɣ ɿɧɬɟɪɟɫ ɞɨ ɧɨɜɢɧɨɤ ɡ ɪɿɡɧɢɯ 
ɨɛɥɚɫɬɟɣ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ, ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɬɜɨɪɱɨɝɨ ɿ ɚɧɚɥɿɬɢɱɧɨɝɨ ɦɢɫɥɟɧɧɹ. ɉɪɢ ɜɬɿɥɟɧɧɿ 
ɫɜɨʀɯ ɪɨɡɪɨɛɨɤ ɫɬɭɞɟɧɬɚɦɢ ɭ ɜɢɝɥɹɞɿ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ ɜɢɧɢɤɚɸɬɶ ɩɢɬɚɧɧɹ ɩɪɨ 
ɬɟɯɧɨɥɨɝɿɱɧɿɫɬɶ ɜɢɝɨɬɨɜɥɟɧɧɹ ɤɨɠɧɨʀ ɡ ɧɨɜɨɹɜɥɟɧɢɯ ɞɟɬɚɥɟɣ, ɩɢɬɚɧɧɹ ɫɤɥɚɞɚɧɧɹ, ɟɤɫɩɥɭɚɬɚɰɿʀ 
ɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɦɚɣɛɭɬɧɶɨɝɨ ɬɟɯɧɿɱɧɨɝɨ ɪɿɲɟɧɧɹ. 

Ɍɚɤɿ ɟɥɟɦɟɧɬɢ ɚɤɬɢɜɿɡɚɰɿʀ ɬɜɨɪɱɢɯ ɡɞɿɛɧɨɫɬɟɣ ɫɬɜɨɪɸє ɤɨɥɟɤɬɢɜ ɬɜɨɪɱɢɯ ɨɞɧɨɞɭɦɰɿɜ, 
ɫɬɭɞɟɧɬɿɜ, ɩɨɬɪɟɛɭє ɧɚɜɢɤɿɜ ɫɭɫɩɿɥɶɧɨʀ ɩɪɚɰɿ, ɩɟɜɧɢɯ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ, ɪɨɡɩɨɞɿɥ ɨɛɨɜ’ɹɡɤɿɜ, 
ɤɟɪɿɜɧɢɰɬɜɚ ɦɿɠ ɫɨɛɨɸ. ɐɿ ɨɛɫɬɚɜɢɧɢ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɩɪɨɬɨɬɢɩ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɿ, ɜɢɯɨɜɭɸɬɶ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɡɚ ɜɢɤɨɧɚɧɭ ɪɨɛɨɬɭ, ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ 
ɜɢɯɨɜɭɜɚɬɢ ɜ ɫɨɛɿ ɦɚɣɛɭɬɧɶɨɝɨ ɤɟɪɿɜɧɢɤɚ. ȼɢɯɨɞɹɱɢ ɡ ɰɶɨɝɨ ɫɬɭɞɟɧɬɢ ɦɢɦɨɜɨɥɿ ɩɨɜ’ɹɡɭɸɬɶ 
ɫɜɨɸ ɪɨɛɨɬɭ ɡ ɪɨɡɲɢɪɟɧɧɹ ɫɜɨɝɨ ɫɜɿɬɨɝɥɹɞɭ, ɿɧɬɟɥɟɤɬɭ, ɜɢɯɨɜɚɧɧɹ ɫɜɨєʀ ɨɫɨɛɥɢɜɨɫɬɿ. 
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61002, ɦ. ɏɚɪɤɿɜ, ɜɭɥ. əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 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.  

 
ɉɪɚɤɬɢɤɚ є ɨɞɧɿєɸ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɱɚɫɬɢɧ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɭ ɡɚɤɥɚɞɚɯ ɜɢɳɨʀ ɨɫɜɿɬɢ 

(ɁȼɈ). ɉɿɞ ɱɚɫ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ ɡɚɤɪɿɩɢɬɢ ɬɟɨɪɟɬɢɱɧɿ ɡɧɚɧɧɹ, ɹɤɿ ɧɚɛɭɬɿ 
ɡɚ ɱɚɫ ɧɚɜɱɚɧɧɹ, ɚ ɬɚɤɨɠ ɩɪɢɞɛɚɬɢ ɩɪɚɤɬɢɱɧɿ ɧɚɜɢɱɤɢ. 

ɇɚɜɱɚɥɶɧɢɣ ɩɥɚɧ ɤɨɠɧɨʀ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɩɪɚɤɬɢɤɭ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɧɨɜɨɝɨ 
ɧɚɜɱɚɥɶɧɨɝɨ ɩɥɚɧɭ ɫɬɭɞɟɧɬɢ ɧɚɩɪɹɦɭ «Ɍɪɚɧɫɩɨɪɬɧɿ ɬɟɯɧɨɥɨɝɿʀ», ɡɚ ɱɚɫ ɧɚɜɱɚɧɧɹ ɜ 
ɭɧɿɜɟɪɫɢɬɟɬɿ, ɨɛɨɜ’ɹɡɤɨɜɨ ɜɿɞ 2 ɞɨ 4 ɬɢɠɧɿɜ ɳɨɪɿɱɧɨ, ɩɨɱɢɧɚɸɱɢ ɡ ɞɪɭɝɨɝɨ ɤɭɪɫɭ, ɩɪɨɜɨɞɹɬɶ ɜ 
ɨɪɝɚɧɿɡɚɰɿɹɯ ɿ ɩɿɞɩɪɢєɦɫɬɜɚɯ. ɍ ɫɬɭɞɟɧɬɿɜ ɧɚɩɪɹɦɭ «Ɍɪɚɧɫɩɨɪɬɧɿ ɬɟɯɧɨɥɨɝɿʀ» ɏɇȺȾɍ 
ɡɚɩɥɚɧɨɜɚɧɿ ɧɚɫɬɭɩɧɿ ɜɢɞɢ ɩɪɚɤɬɢɤ: 

1. ɇɚ ɞɪɭɝɨɦɭ ɤɭɪɫɿ (ɞɪɭɝɢɣ ɫɟɦɟɫɬɪ) – ɧɚɜɱɚɥɶɧɚ ɩɪɚɤɬɢɤɚ (ɱɨɬɢɪɢ ɬɢɠɧɹ). Ȼɚɡɨɜɢɦɢ 
ɞɢɫɰɢɩɥɿɧɚɦɢ є «ȱɧɮɨɪɦɚɬɢɤɚ», «Ʉɨɦɩ’ɸɬɟɪɧɚ ɬɟɯɧɿɤɚ ɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ»; 

2. ɇɚ ɬɪɟɬɶɨɦɭ ɤɭɪɫɿ (ɲɨɫɬɢɣ ɫɟɦɟɫɬɪ) – ɬɟɯɧɨɥɨɝɿɱɧɚ ɩɪɚɤɬɢɤɚ (ɱɨɬɢɪɢ ɬɢɠɧɹ). 
Ȼɚɡɨɜɢɦɢ ɞɢɫɰɢɩɥɿɧɚɦɢ є «Ɍɪɚɧɫɩɨɪɬɧɿ ɫɢɫɬɟɦɢ», «Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɫɢɫɬɟɦ ɿ ɭɩɪɚɜɥɿɧɧɹ», 
«Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɪɨɰɟɫɿɜ ɿ ɫɢɫɬɟɦ»; 

3. ɇɚ ɱɟɬɜɟɪɬɨɦɭ ɤɭɪɫɿ (ɜɨɫɶɦɢɣ ɫɟɦɟɫɬɪ) – ɜɢɪɨɛɧɢɱɚ ɩɪɚɤɬɢɤɚ (ɞɜɚ ɬɢɠɧɹ). Ȼɚɡɨɜɿ 
ɞɢɫɰɢɩɥɿɧɢ – «ȼɚɧɬɚɠɧɿ ɩɟɪɟɜɟɡɟɧɧɹ», «ɉɚɫɚɠɢɪɫɶɤɿ ɩɟɪɟɜɟɡɟɧɧɹ», «ȼɚɧɬɚɠɨɡɧɚɜɫɬɜɨ», 
«Ɉɪɝɚɧɿɡɚɰɿɹ ɿ ɛɟɡɩɟɤɚ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ», «Ʌɨɝɿɫɬɢɤɚ», «ȼɡɚєɦɨɞɿɹ ɜɢɞɿɜ ɬɪɚɧɫɩɨɪɬɭ»; 

4. ɇɚ ɩ’ɹɬɨɦɭ ɤɭɪɫɿ ɞɥɹ ɦɚɝɿɫɬɟɪɫɶɤɨɝɨ ɤɜɚɥɿɮɿɤɚɰɿɣɧɨɝɨ ɪɿɜɧɹ – ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɰɶɤɚ 
ɩɪɚɤɬɢɤɚ (ɱɨɬɢɪɢ ɬɢɠɧɹ). Ȼɚɡɨɜɢɦɢ ɞɢɫɰɢɩɥɿɧɚɦɢ є «ɍɩɪɚɜɥɿɧɧɹ ɥɚɧɰɸɝɚɦɢ ɩɨɫɬɚɱɚɧɶ», 
«ȱɧɬɟɝɪɨɜɚɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɫɢɫɬɟɦɢ», «Ɇɟɬɨɞɢ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ», «ɉɪɨɟɤɬɧɢɣ ɚɧɚɥɿɡ». 

Ɍɚɤɢɣ ɩɟɪɟɥɿɤ ɩɪɚɤɬɢɤ ɫɬɜɨɪɸє ɧɟɡɧɚɱɧɿ, ɚɥɟ ɞɨɞɚɬɤɨɜɿ ɩɪɨɛɥɟɦɢ ɤɚɮɟɞɪɿ ɨɫɤɿɥɶɤɢ 
ɜɥɚɲɬɭɜɚɧɧɹɦ ɫɬɭɞɟɧɬɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚ ɣ ɨɪɝɚɧɿɡɚɰɿєɸ, ɜ ɛɿɥɶɲɿɣ ɦɿɪɿ, ɡɚɣɦɚєɬɶɫɹ 
ɜɿɞɩɨɜɿɞɚɥɶɧɢɣ ɜɢɤɥɚɞɚɱ ɤɚɮɟɞɪɢ, ɚ ɧɟ ɭɧɿɜɟɪɫɢɬɟɬɫɶɤɢɣ ɜɿɞɞɿɥ ɩɪɚɤɬɢɤɢ. Ɉɬɠɟ ɩɪɨɰɟɫ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɤɬɢɤɢ ɧɚ ɤɚɮɟɞɪɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ ɿ ɥɨɝɿɫɬɢɤɢ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɧɚɫɬɭɩɧɢɯ 
ɟɬɚɩɿɜ: ɩɨɲɭɤ ɛɚɡɢ ɩɪɚɤɬɢɤɢ; ɜɥɚɲɬɭɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ; ɤɨɧɬɪɨɥɶ ɡɚ ɯɨɞɨɦ ɩɪɨɯɨɞɠɟɧɧɹ 
ɩɪɚɤɬɢɤɢ ɫɬɭɞɟɧɬɚɦɢ; ɩɪɢɣɨɦ ɣ ɨɰɿɧɸɜɚɧɧɹ ɡɜɿɬɭ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ. 

Ɉɞɧɿєɸ ɡ ɝɨɥɨɜɧɢɯ ɩɪɨɛɥɟɦ ɜ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɤɬɢɤɢ ɫɬɭɞɟɧɬɿɜ ɜ ɞɚɧɢɣ ɱɚɫ є ɩɨɲɭɤ ɛɚɡɢ 
ɩɪɚɤɬɢɤɢ. Ɉɫɧɨɜɧɢɦɢ ɜɢɦɨɝɚɦɢ ɩɪɢ ɩɨɲɭɤɭ ɛɚɡɢ ɩɪɚɤɬɢɤɢ є ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ ɚɛɨ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɮɿɥɸ ɤɚɮɟɞɪɢ (ɩɚɫɚɠɢɪɫɶɤɿ, ɜɚɧɬɚɠɧɿ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ; 
ɬɪɚɧɫɩɨɪɬɧɨ-ɟɤɫɩɟɞɢɰɿɣɧɿ ɮɿɪɦɢ; ɥɨɝɿɫɬɢɱɧɿ ɰɟɧɬɪɢ; ɜɿɞɞɿɥɢ, ɞɟɩɚɪɬɚɦɟɧɬɢ, ɤɨɦɿɬɟɬɢ 
ɜɿɞɩɨɜɿɞɧɢɯ ɞɟɪɠɚɜɧɢɯ ɨɪɝɚɧɿɜ ɜɥɚɞɢ, ɳɨ ɡɚɣɦɚɸɬɶɫɹ ɩɢɬɚɧɧɹɦɢ ɬɪɚɧɫɩɨɪɬɭ), ɦɨɠɥɢɜɿɫɬɶ 
ɧɚɞɚɧɧɹ ɜɢɯɿɞɧɢɯ ɞɚɧɢɯ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɤɭɪɫɨɜɢɯ ɬɚ ɞɢɩɥɨɦɧɢɯ ɪɨɛɿɬ, ɜɿɞɩɨɜɿɞɧɟ ɦɟɬɨɞɢɱɧɟ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɛɚɡɢ ɩɪɚɤɬɢɤɢ. ɇɟɨɛɯɿɞɧɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɧɟ ɦɚɸɬɶ ɡɦɨɝɢ 
ɡɧɚɣɬɢ ɛɚɡɭ ɩɪɚɤɬɢɤɢ ɫɚɦɨɫɬɿɣɧɨ. ȼ ɬɚɤɢɯ ɜɢɩɚɞɤɚɯ ɤɚɮɟɞɪɚ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɯɨɞɠɟɧɧɹ 
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ɩɪɚɤɬɢɤɢ ɧɚ ɬɚɤ ɡɜɚɧɢɯ «ɛɚɡɨɜɢɯ» ɩɿɞɩɪɢєɦɫɬɜɚɯ. ɐɟ ɬɚɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ, ɡ ɹɤɢɦɢ 
ɤɚɮɟɞɪɚ ɡɚɤɥɸɱɢɥɚ ɞɨɝɨɜɿɪ ɧɚ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ. ɇɚ ɬɚɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚɩɪɚɜɥɹɸɬɶɫɹ 
ɝɪɭɩɢ ɫɬɭɞɟɧɬɿɜ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɪɨɮɿɥɸ ʀɯ ɧɚɭɤɨɜɨɝɨ ɧɚɩɪɹɦɭ. ɋɬɭɞɟɧɬɢ, ɳɨ ɿɧɞɢɜɿɞɭɚɥɶɧɨ 
ɡɚɤɥɸɱɢɥɢ ɞɨɝɨɜɿɪ ɡ ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɜ ɨɫɧɨɜɧɨɦɭ, ɩɪɨɯɨɞɹɬɶ ɩɪɚɤɬɢɤɭ «ɮɨɪɦɚɥɶɧɨ». ȼɨɧɢ 
ɣɞɭɬɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚ ɞɟ ɩɪɚɰɸɸɬɶ ʀɯ ɡɧɚɣɨɦɿ ɚɛɨ ɪɨɞɢɱɿ, ɳɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє 
ɧɚ ɹɤɿɫɬɶ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ. 

Ⱦɥɹ ɞɨɛɪɨɝɨ ɜɥɚɲɬɭɜɚɧɧɹ ɫɬɭɞɟɧɬɿɜ ɧɚ «ɛɚɡɨɜɿ» ɩɿɞɩɪɢєɦɫɬɜɚ ɤɚɮɟɞɪɢ ɨɪɝɚɧɿɡɨɜɭɸɬɶɫɹ 
ɝɪɭɩɨɜɿ ɜɢʀɡɞɢ ɭ ɫɤɥɚɞɿ ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɜɢɤɥɚɞɚɱɚ ɬɚ ɫɬɭɞɟɧɬɿɜ, ɳɨ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɚɧɟ 
ɩɿɞɩɪɢєɦɫɬɜɨ. ɇɚ ɩɿɞɩɪɢєɦɫɬɜɿ ʀɯ ɡɭɫɬɪɿɱɚє ɜɿɞɩɨɜɿɞɧɚ ɨɫɨɛɚ, ɹɤɚ ɩɪɨɜɨɞɢɬɶ ɟɤɫɤɭɪɫɿɸ ɣ 
ɡɧɚɣɨɦɢɬɶ ɫɬɭɞɟɧɬɿɜ ɡ ɪɨɛɨɱɢɦɢ ɦɿɫɰɹɦɢ, ɝɪɚɮɿɤɚɦɢ ʀɯɧɶɨʀ ɪɨɛɨɬɢ ɩɿɞ ɱɚɫ ɩɪɨɯɨɞɠɟɧɧɹ 
ɩɪɚɤɬɢɤɢ. 

ɉɪɢɣɨɦ ɡɜɿɬɭ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ ɦɨɠɟ ɩɪɨɜɨɞɢɬɢɫɹ ɹɤ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ, ɬɚɤ ɿ ɧɚ ɤɚɮɟɞɪɿ. Ⱦɥɹ ɩɪɢɣɨɦɭ ɡɜɿɬɭ ɩɪɢɡɧɚɱɚєɬɶɫɹ ɤɨɦɿɫɿɹ ɭ ɫɤɥɚɞɿ ɡɚɜɿɞɭɜɚɱɚ 
ɤɚɮɟɞɪɨɸ ɚɛɨ ɡɚɫɬɭɩɧɢɤɚ, ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɜɢɤɥɚɞɚɱɚ ɜɿɞ ɤɚɮɟɞɪɢ ɣ ɜɿɞɩɨɜɿɞɚɥɶɧɨʀ ɨɫɨɛɢ ɜɿɞ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɬɚ ɧɚɭɤɨɜɨɝɨ ɤɟɪɿɜɧɢɤɚ ɫɬɭɞɟɧɬɚ. 

ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɿɫɧɭє ɞɭɠɟ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɪɨɛɥɟɦ ɩɪɢ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɨɯɨɞɠɟɧɧɹ 
ɩɪɚɤɬɢɤɢ ɫɬɭɞɟɧɬɚɦɢ-ɿɧɨɡɟɦɰɹɦɢ. Ⱦɟɹɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɜɿɞɦɨɜɥɹɸɬɶɫɹ ɜɿɞ ɬɚɤɢɯ ɫɬɭɞɟɧɬɿɜ, ɭ 
ɡɜ’ɹɡɤɭ ɡ ɦɨɜɧɢɦ ɛɚɪ’єɪɨɦ ɬɚ ɧɢɡɶɤɨɸ ɬɟɨɪɟɬɢɱɧɨɸ ɩɿɞɝɨɬɨɜɤɨɸ. Ɍɨɦɭ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɬɚɤɨʀ 
ɩɪɨɛɥɟɦɢ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɿɧɞɢɜɿɞɭɚɥɶɧɢɣ ɩɿɞɯɿɞ, ɹɤ ɦɨɠɥɢɜɢɣ ɜɚɪɿɚɧɬ – ɡɚɥɢɲɚɬɢ 
ɫɬɭɞɟɧɬɿɜ-ɿɧɨɡɟɦɰɿɜ ɞɥɹ ɩɪɨɯɨɞɠɟɧɧɹ ɩɪɚɤɬɢɤɢ ɧɚ ɤɚɮɟɞɪɿ. 
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ɈɋȼȱɌɂ ɍɄɊȺȲɇɂ ɌȺ ɁȺɊɍȻȱɀɀə ɇȺ ɁɅȺɆȱ ɋɌɈɅȱɌɖ 

 
GRAPHIC TRAINING OF FUTURE SPECIALISTS OF HIGHER EDUCATIONAL 

INSTITUTIONS ON THE SCRAPPING OF CENTURIES 
 

ɉɚɪɮɟɧɸɤ Ɉɥɟɤɫɿɣ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɍɤɪɚʀɧɚ, 33028, ɦ. Ɋɿɜɧɟ, ɜɭɥ. ɋɨɛɨɪɧɚ, 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. 

 

Ⱦɢɧɚɦɿɤɚ ɩɟɪɟɬɜɨɪɟɧɶ ɭ ɜɢɪɨɛɧɢɰɬɜɿ, ɡɭɦɨɜɥɟɧɚ ɡɦɿɧɚɦɢ ɬɟɯɧɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɨɧɨɜɥɟɧɧɹɦ 
ɬɟɯɧɨɥɨɝɿɣ, ɜɧɟɫɟɧɧɹɦ ɤɨɪɟɤɬɢɜ ɭ ɯɚɪɚɤɬɟɪ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɚɲɢɧ, ɦɟɯɚɧɿɡɦɿɜ ɬɚ ɨɛɥɚɞɧɚɧɧɹ 
ɚɤɬɭɚɥɿɡɭє ɩɪɨɛɥɟɦɭ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɹɤɨɫɬɿ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɭ ɁȼɈ. ɍ 
ɜɢɪɿɲɟɧɧɿ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ ɭ ɫɢɫɬɟɦɿ ɁȼɈ ɨɫɨɛɥɢɜɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚɸɬɶ ɡɚɝɚɥɶɧɨɬɟɯɧɿɱɧɿ 
ɞɢɫɰɢɩɥɿɧɢ, ɡɚɜɞɚɧɧɹ ɹɤɢɯ – ɮɨɪɦɭɜɚɬɢ ɭ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɨɫɧɨɜɢ ɬɟɯɧɿɱɧɢɯ ɡɧɚɧɶ, ɡɞɚɬɧɿɫɬɶ ɞɨ 
ɿɧɠɟɧɟɪɧɨʀ ɿɧɧɨɜɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɣ ɤɨɧɫɬɪɭɸɜɚɧɧɹ.  

ɋɮɨɪɦɨɜɚɧɿɫɬɶ ɝɪɚɮɿɱɧɢɯ ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɜɩɥɢɜɚє ɧɚ ɭɫɩɿɲɧɿɫɬɶ ɡɚɫɜɨєɧɧɹ ɬɟɯɧɿɤɨ-
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɿ ɦɟɬɨɞɢɱɧɢɯ ɜɿɞɨɦɨɫɬɟɣ, є ɡɚɩɨɪɭɤɨɸ ɭɫɩɿɲɧɨɝɨ ɜɢɜɱɟɧɧɹ ɮɚɯɨɜɢɯ ɞɢɫɰɢɩɥɿɧ.  

ȱɫɬɨɪɿɸ ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ (ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, ɬɟɯɧɿɱɧɨɝɨ ɤɪɟɫɥɟɧɧɹ, ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɝɪɚɮɿɤɢ) ɜɢɫɜɿɬɥɟɧɨ ɭ ɩɪɚɰɹɯ ɬɚɤɢɯ ɧɚɭɤɨɜɰɿɜ, ɹɤ ɀ. ȿɫɦɭɯɚɧɨɜɚ, Ɍ. Ʉɚɣɝɨɪɨɞɰɟɜɚ, Ɇ. Ʉɨɡɹɪ, 
ɘ. ɉɟɪɟɜɨɡɤɿɧ, ȱ. ɇɢɳɚɤ, ȼ. Ɋɭɤɚɜɿɲɧɿɤɨɜ ɬɚ ɿɧ. Ɍɚɤ, ɀ. ȿɫɦɭɯɚɧɨɜɚ, ɞɨɫɥɿɞɠɭɸɱɢ ɪɨɡɜɢɬɨɤ 
ɝɪɚɮɿɱɧɨɝɨ ɡɧɚɧɧɹ, ɜɢɨɤɪɟɦɥɸє ɲɿɫɬɶ ɩɟɪɿɨɞɿɜ (ɩɨɱɢɧɚɸɱɢ ɜɿɞ Ɇɚɪɤɚ ȼɿɬɪɭɜɿɹ (ȱ ɫɬ. ɞɨ ɧ.ɟ.) ɣ 
ɡɚɤɿɧɱɭɸɱɢ ɫɶɨɝɨɞɟɧɧɹɦ), ɨɫɨɛɥɢɜɿɫɬɸ ɹɤɢɯ є ɚɥɝɨɪɢɬɦɿɡɚɰɿɹ ɣ ɨɩɬɢɦɿɡɚɰɿɹ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ 
ɡɨɛɪɚɠɟɧɶ, ɳɨ ɫɬɚɧɨɜɥɹɬɶ ɨɫɧɨɜɭ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ. ɘ. ɉɟɪɟɜɨɡɤɿɧ ɡɿ ɫɜɨɝɨ ɛɨɤɭ, 
ɚɧɚɥɿɡɭɸɱɢ ɦɟɬɨɞɢ ɡɨɛɪɚɠɟɧɶ, ɜɢɡɧɚɱɚє ɩ’ɹɬɶ ɩɟɪɿɨɞɿɜ ɭ ʀɯ ɪɨɡɜɢɬɤɭ: ɬɜɨɪɢ Ɇɚɪɤɚ ȼɿɬɪɭɜɿɹ 
(«Ⱦɟɫɹɬɶ ɤɧɢɝ ɩɪɨ ɚɪɯɿɬɟɤɬɭɪɭ»); ɧɚɞɛɚɧɧɹ ɟɩɨɯɢ ȼɿɞɪɨɞɠɟɧɧɹ (Ʌɟɨɧɚɪɞɨ ɞɚ ȼɿɧɱɿ, Ʌɟɨɧ 
Ȼɚɬɬɿɫɬɚ Ⱥɥɶɛɟɪɬɿ, Ⱥɥɶɛɪɟɯ Ⱦɸɪɟɪ, Ƚɜɿɞɨ ɍɛɚɥɶɞɿ ɬɚ ɿɧ.); ɩɟɪɿɨɞ ɪɨɡɜɢɬɤɭ ɩɪɨɟɤɬɢɜɧɨʀ 
ɝɟɨɦɟɬɪɿʀ, ɡɚɩɨɱɚɬɤɨɜɚɧɨʀ ɀ. Ⱦɟɡɚɪɝɨɦ (1593 – 1666); ɩɟɪɿɨɞ, ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɪɚɰɹɦɢ 
Ƚ. Ɇɨɧɠɚ («Geometrie descriptive»), ɹɤɢɣ ɬɪɢɜɚɜ ɞɨ ɤɿɧɰɹ ɏȱɏ ɫɬ.; ɫɭɱɚɫɧɢɣ ɩɟɪɿɨɞ, ɨɡɧɚɤɨɸ 
ɹɤɨɝɨ, ɧɚ ɞɭɦɤɭ ɇ. Ƚɥɚɝɨɥɟɜɨʀ, є ɩɪɨɰɟɫ ɡɥɢɬɬɹ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ ɿɡ ɝɟɨɦɟɬɪɿєɸ ɩɪɨɟɤɬɢɜɧɨɸ 
[5].  

ɋɬɪɿɦɤɢɣ ɪɨɡɜɢɬɨɤ ɧɨɜɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɲɢɪɨɤɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɩɨɞɚɧɧɹ ɣ 
ɨɛɪɨɛɤɢ ɝɪɚɮɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɫɬɜɨɪɟɧɧɹ ɦɟɬɨɞɨɥɨɝɿʀ ɩɪɨɟɤɬɭɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ, ɡɚ ȱ. 
ɇɢɳɚɤ, ɡɭɦɨɜɢɥɢ ɩɟɪɟɨɫɦɢɫɥɟɧɧɹ ɪɨɥɿ ɬɚ ɦɿɫɰɹ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɩɟɰɿɚɥɿɫɬɿɜ ɭ ɁȼɈ, 
ɡɨɤɪɟɦɚ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ ɩɨɱɢɧɚɸɬɶ ɡ’ɹɜɥɹɬɢɫɹ ɧɨɜɿ ɨɫɜɿɬɧɿ ɤɭɪɫɢ, ɬɚɤɿ ɹɤ: «Ʉɨɦɩ’ɸɬɟɪɧɚ 
ɝɪɚɮɿɤɚ», «Ʉɨɦɩ’ɸɬɟɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ», «ɋɢɫɬɟɦɢ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ» ɬɚ ɿɧ., 
ɨɪɿєɧɬɨɜɚɧɿ ɧɚ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɜɞɚɧɶ ɳɨɞɨ ɪɨɡɪɨɛɤɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɝɟɨɦɟɬɪɢɱɧɢɯ 
ɨɛ’єɤɬɿɜ ɜ ɭɦɨɜɚɯ ɜɿɪɬɭɚɥɶɧɨɝɨ ɩɪɨɫɬɨɪɭ ɬɚ ʀɯ ɜɿɡɭɚɥɿɡɚɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɭɱɚɫɧɢɯ ɝɪɚɮɿɱɧɢɯ 
ɩɪɢɫɬɪɨʀɜ [7, ɫ. 73]. ɇɚ ɞɭɦɤɭ ȱ. ɇɢɳɚɤɚ, ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɬɟɯɧɿɤɢ ɡɭɦɨɜɢɜ ɡɪɨɫɬɚɧɧɹ 
ɜɢɦɨɝ ɞɨ ɩɟɪɟɞɚɱɿ ɿɧɠɟɧɟɪɧɨʀ ɞɭɦɤɢ ɝɪɚɮɿɱɧɢɦ ɫɩɨɫɨɛɨɦ. Ɍɟɯɧɿɱɧɿ ɤɪɟɫɥɟɧɢɤɢ ɩɨɱɚɥɢ ɳɨɪɚɡ 
ɭɫɤɥɚɞɧɸɜɚɬɢɫɹ, ɡɨɤɪɟɦɚ ɡɪɨɫɥɢ ɜɢɦɨɝɢ ɞɨ ʀɯ ɬɨɱɧɨɫɬɿ, ɩɨɱɚɥɢ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɦɚɫɲɬɚɛɢ ɬɚ 
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ɩɪɨɟɤɰɿɣɧɢɣ ɡɜ’ɹɡɨɤ, ɡ’ɹɜɢɥɢɫɹ ɡɨɛɪɚɠɟɧɧɹ ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɜɧɭɬɪɿɲɧɿɯ ɩɨɜɟɪɯɨɧɶ ɜɢɪɨɛɭ 
(ɪɨɡɪɿɡɢ). Ɍɚɤɢɦ ɱɢɧɨɦ, ɬɨɝɨɱɚɫɧɿ ɤɪɟɫɥɟɧɢɤɢ ɭ ɡɜ’ɹɡɤɭ ɡ ɜɿɞɫɭɬɧɿɫɬɸ ɛɚɝɚɬɶɨɯ ɜɚɠɥɢɜɢɯ 
ɟɥɟɦɟɧɬɿɜ (ɧɚɩɪɢɤɥɚɞ, ɪɨɡɦɿɪɿɜ) ɥɢɲɟ ɱɚɫɬɤɨɜɨ ɧɚɝɚɞɭɜɚɥɢ ɫɭɱɚɫɧɭ ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɭ 
ɞɨɤɭɦɟɧɬɚɰɿɸ [7, ɫ.70].  

ȼɚɠɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɫɬɚɧɨɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɜɿɬɱɢɡɧɹɧɨʀ ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ ɦɚɸɬɶ ɩɪɚɰɿ 
ɹɤ ɫɭɱɚɫɧɢɯ ɜɿɬɱɢɡɧɹɧɢɯ ɧɚɭɤɨɜɰɿɜ (ɋ. Ȼɿɥɟɜɢɱ, ɇ. Ȼɨɧɞɚɪ, Ⱥ. Ƚɟɞɡɢɤ, ȱ. Ƚɨɥɿɹɞ, ȼ. Ƚɨɥɨɜɧɹ, Ʌ. 
Ƚɪɢɰɟɧɤɨ, Ⱦ. Ʉɿɥɶɞɟɪɨɜ, ȼ. ɋɹɫɶɤɚ, Ɍ. Ɉɥɟɮɿɪɟɧɤɨ, ɘ. Ɏɟɳɭɤ, Ɋ. ɑɟɩɨɤ, ɇ. ɓɟɬɢɧɚ ɬɚ ɿɧ.), ɬɚɤ 
ɿ ɞɨɫɥɿɞɧɢɤɿɜ ɛɥɢɡɶɤɨɝɨ ɡɚɪɭɛɿɠɠɹ (Ɉ. Ƚɚɜɪɢɥɸɤ, Ʌ. Ƚɪɢɝɨɪɟɜɫɶɤɚ, Ɉ. Єɥɿɫєєɜɚ, ȼ. Єɥɶɰɨɜɚ, 
Ɉ. Єɪɨɮєєɜɚ, Ⱥ. Ʉɨɫɬɪɸɤɨɜ, ɇ. Ʌɿɬɜɿɧɨɜɚ, Ⱥ. ɉɨɥɤɨɜɚ, Ⱥ. ɉɭɡɚɧɤɨɜɚ, Ɇ. Ɋɨɦɚɧɤɨɜɚ, 
Ⱦ. Ɍɪɟɬɶɤɨɜ, ɇ. ɏɚɩɿɥɿɧɚ, Ɉ. ɒɚɧɝɿɧɚ, ȱ. ɒɟɪɲɨɜɚ ɬɚ ɿɧ.).  

ȼɚɝɨɦɢɣ ɜɧɟɫɨɤ ɭ ɪɨɡɜɢɬɨɤ ɡɦɿɫɬɭ ɧɚɜɱɚɧɧɹ ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ 
ɡɚɫɨɛɚɦɢ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡɪɨɛɢɥɢ ɧɚɭɤɨɜɰɿ Ɋ. Ƚɨɪɛɚɬɸɤ, Ɉ. 
Ⱦɠɟɞɠɭɥɚ, Ɍ. Ʉɚɣɝɨɪɨɞɰɟɜɚ, Ɇ. Ʉɨɡɹɪ, ȱ. ɋɦɢɪɧɨɜɚ, ȱ. ɇɢɳɚɤ, Ƚ. Ɋɚɣɤɨɜɫɶɤɚ, Ɇ. Ɋɨɦɚɧɤɨɜɚ, 
ȼ. Ɋɭɤɚɜɿɲɧɿɤɨɜ, ɇ. Ɏɟɞɨɬɨɜɚ, Ɍ. ɑɟɦɨɞɚɧɨɜɚ, Ɉ. ɏɟɣɮɟɰ ɬɚ ɿɧ. Ȳɯɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɿɞɧɨɫɹɬɶ ɞɨ 
ɩɟɪɟɯɿɞɧɨɝɨ ɟɬɚɩɭ (ɤɿɧɰɹ ɏɏ – ɩɨɱɚɬɤɭ ɏɏȱ ɫɬɨɥɿɬɬɹ), ɤɨɥɢ ɜ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɫɬɪɿɦɤɨɝɨ 
ɪɨɡɜɢɬɤɭ ɩɨɱɢɧɚɸɬɶ ɧɚɛɭɜɚɬɢ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɤɨɦɭɧɿɤɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ (ȱɄɌ) ɿɡ ɡɚɥɭɱɟɧɧɹɦ 
ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ (ɋȺɉɊ). 

Ⱦɥɹ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɨɛɥɢɜɨ ɰɿɧɧɢɦɢ є ɧɚɭɤɨɜɿ ɞɨɪɨɛɤɢ ɜɿɬɱɢɡɧɹɧɢɯ ɧɚɭɤɨɜɰɿɜ 
Ɉ. Ⱦɠɟɞɠɭɥɢ [3] ɬɚ Ɇ. Ʉɨɡɹɪɚ [5], ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɞɨɫɥɿɞɠɟɧɧɹ ɬɟɨɪɟɬɢɤɨ-ɦɟɬɨɞɢɱɧɢɯ ɡɚɫɚɞ 
ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɟɯɧɿɱɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɡɚɫɨɛɚɦɢ ȱɄɌ. Ʉɨɠɟɧ 
ɡ ɨɡɧɚɱɟɧɢɯ ɜɢɳɟ  ɚɜɬɨɪɿɜ ɨɛґɪɭɧɬɨɜɭє ɜɥɚɫɧɭ ɧɚɭɤɨɜɭ ɩɨɡɢɰɿɸ ɳɨɞɨ ɦɟɯɚɧɿɡɦɿɜ ɪɟɚɥɿɡɚɰɿʀ 
ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ, ɩɪɨɩɨɧɭє ɤɨɦɩɥɟɤɫ ɞɢɞɚɤɬɢɱɧɢɯ ɡɚɫɨɛɿɜ ȱɄɌ ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ. ɉɨɞɿɛɧɨɸ ɡɚ ɧɚɭɤɨɜɨɸ 
ɩɪɨɛɥɟɦɚɬɢɤɨɸ є ɿ ɧɚɭɤɨɜɿ ɧɚɩɪɚɰɸɜɚɧɧɹ Ƚ. Ɋɚɣɤɨɜɫɶɤɨʀ [10].  

ɇɚɭɤɨɜɿ ɞɨɪɨɛɤɢ Ⱥ. Ƚɟɞɡɢɤɚ [2], ɩɪɢɫɜɹɱɟɧɿ ɜɞɨɫɤɨɧɚɥɟɧɧɸ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ 
ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɬɟɯɧɨɥɨɝɿɣ ɞɨ ɜɢɤɥɚɞɚɧɧɹ ɤɭɪɫɭ ɤɪɟɫɥɟɧɧɹ, ɬɚ ȱ. ɇɢɳɚɤɚ [7], ɳɨ 
ɫɬɨɫɭɸɬɶɫɹ ɦɟɬɨɞɢɱɧɨʀ ɫɢɫɬɟɦɢ ɧɚɜɱɚɧɧɹ ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɜ ɡɚɤɥɚɞɚɯ 
ɡɚɝɚɥɶɧɨʀ ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ (ɁɁɋɈ). ɇɚɭɤɨɜɰɹɦɢ, ɡɨɤɪɟɦɚ, ɜɞɨɫɤɨɧɚɥɟɧɨ ɦɟɬɨɞɢɤɭ ɧɚɜɱɚɧɧɹ 
ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ, ɳɨ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɚɤɬɢɜɧɢɯ ɣ ɿɧɬɟɪɚɤɬɢɜɧɢɯ 
ɮɨɪɦ, ɿɧɧɨɜɚɰɿɣɧɢɯ ɦɟɬɨɞɿɜ ɧɚɜɱɚɧɧɹ ɬɚ ɩɟɪɟɞɛɚɱɚє ɩɨɫɥɿɞɨɜɧɟ ɪɨɡɜ’ɹɡɚɧɧɹ ɫɢɫɬɟɦɢ ɡɚɜɞɚɧɶ 
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ, ɩɪɨɛɥɟɦɧɨɝɨ ɿ ɬɜɨɪɱɨɝɨ ɯɚɪɚɤɬɟɪɭ. ȼɚɪɬɨ ɜɿɞɡɧɚɱɢɬɢ ɿ ɧɚɭɤɨɜɿ ɩɪɚɰɿ 
ɘ. Ɏɟɳɭɤɚ [12], ɩɪɢɫɜɹɱɟɧɿ ɦɟɬɨɞɢɱɧɢɦ ɩɪɢɣɨɦɚɦ ɧɚɜɱɚɧɧɹ ɭɱɧɿɜ ɁɁɋɈ ɭɹɜɧɢɦ ɩɪɨɫɬɨɪɨɜɢɦ 
ɩɟɪɟɬɜɨɪɟɧɧɹɦ, ɳɨ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ʀɯ ɩɪɨɫɬɨɪɨɜɨɝɨ ɦɢɫɥɟɧɧɹ ɿɡ ɡɚɥɭɱɟɧɧɹɦ 
ɫɭɱɚɫɧɢɯ ȱɄɌ ɬɚ ɋȺɉɊ. Ɂɝɿɞɧɨ ɿɡ ɞɨɫɥɿɞɠɟɧɧɹɦɢ Ɍ. Ʉɭɞɪɹɜɰɟɜɚ [6] ɬɟɯɧɿɱɧɟ ɦɢɫɥɟɧɧɹ ɦɚє 
ɬɪɢɤɨɦɩɨɧɟɧɬɧɭ ɫɬɪɭɤɬɭɪɭ, ɫɤɥɚɞɨɜɿ ɹɤɨʀ (ɩɨɧɹɬɬɹ, ɨɛɪɚɡ, ɞɿɹ) ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɬɿɫɧɿɣ ɜɡɚєɦɨɞɿʀ 
ɦɿɠ ɫɨɛɨɸ. ɉɪɿɨɪɢɬɟɬɧɿɫɬɶ ɜɢɳɟɨɡɧɚɱɟɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɡɚɥɟɠɢɬɶ ɜɿɞ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɪɨɡɜɢɬɤɭ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ. Ɂɚ ɭɦɨɜɢ ɜɢɤɥɸɱɟɧɧɹ ɡɿ ɫɬɪɭɤɬɭɪɢ ɬɟɯɧɿɱɧɨɝɨ 
ɦɢɫɥɟɧɧɹ ɯɨɱɚ ɛ ɨɞɧɿєʀ ɫɤɥɚɞɨɜɨʀ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɨɪɭɲɟɧɧɹ ɩɪɨɰɟɫɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ 
ɡɚɜɞɚɧɧɹ.  

ɇɟɞɨɫɬɚɬɧɶɨ ɞɨɫɥɿɞɠɟɧɢɦɢ ɡɚɥɢɲɚɸɬɶɫɹ ɩɪɨɛɥɟɦɢ ɜɢɜɱɟɧɧɹ ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɢɯ 
ɞɢɫɰɢɩɥɿɧ (ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ, ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ, ɨɫɧɨɜ ɝɟɨɦɟɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ, 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɬɚ ɿɧ.) ɭ ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɿɡ ɧɚɜɱɚɧɧɹɦ ɞɢɫɰɢɩɥɿɧ ɡɚɝɚɥɶɧɨɩɪɨɮɟɫɿɣɧɨɝɨ 
ɛɥɨɤɭ ɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɫɨɛɥɢɜɨɫɬɟɣ ɦɚɣɛɭɬɧɶɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɓɨ ɧɚɤɨɩɢɱɟɧɿ 
ɡɧɚɧɧɹ ɮɚɯɿɜɰɹ-ɿɧɠɟɧɟɪɚ ɛɭɥɢ ɦɨɛɿɥɶɧɢɦɢ, ɜɿɧ ɧɟ ɥɢɲɟ ɩɨɜɢɧɟɧ ɭɦɿɬɢ ʀɯ ɨɛɪɨɛɥɹɬɢ, ɚ ɣ 
ɡɛɟɪɿɝɚɬɢ ɜ ɨɩɬɢɦɚɥɶɧɨɦɭ ɜɚɪɿɚɧɬɿ, ɩɨɫɬɿɣɧɨ ɩɨɩɨɜɧɸɜɚɬɢ ɣ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ ɫɜɨʀɣ 
ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɬɨɛɬɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɿɧɠɟɧɟɪɿɸ ɡɧɚɧɶ ɞɥɹ ɜɥɚɫɧɨɝɨ ɩɿɡɧɚɧɧɹ [9]. 
ȼ. ɇɿɥɨɜɚ [8] ɡɚɡɧɚɱɚє, ɳɨ ɹɤɿɫɬɶ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɹ ɨɰɿɧɸєɬɶɫɹ ɜɦɿɧɧɹɦ 
ɭɩɪɨɜɚɞɠɭɜɚɬɢ ɬɟɯɧɿɱɧɭ ɿɞɟɸ ɜ ɝɪɚɮɿɱɧɢɯ ɨɛɪɚɡɚɯ. Ⱦɨɛɪɟ ɪɨɡɜɢɧɭɬɟ ɩɪɨɫɬɨɪɨɜɟ ɭɹɜɥɟɧɧɹ ɣ 
ɭɦɿɧɧɹ ɮɿɤɫɭɜɚɬɢ ɜ ɤɪɟɫɥɟɧɢɤɚɯ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɿ ɿɞɟʀ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɜɢɜɚɬɢ ɬɟɯɧɿɱɧɭ 
ɮɚɧɬɚɡɿɸ. ɇɚɣɜɢɳɢɣ ɩɪɨɹɜ ɬɟɯɧɿɱɧɨʀ ɬɜɨɪɱɨɫɬɿ – ɰɟ ɜɢɧɚɯɿɞɧɢɰɬɜɨ. ȼ ɬɪɚɞɢɰɿɣɧɿɣ ɦɟɬɨɞɢɰɿ 
ɜɢɤɥɚɞɚɧɧɹ ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɡɞɨɛɭɜɚɱ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɨɜɢɧɟɧ ɭɦɿɬɢ «ɩɨɛɭɞɭɜɚɬɢ» ɮɨɪɦɭ 
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ɧɚ ɤɚɪɬɢɧɧɿɣ ɩɥɨɳɢɧɿ, ɞɨɤɥɚɫɬɢ ɡɭɫɢɥɶ, ɚɛɢ ɡɨɛɪɚɠɟɧɧɹ ɛɭɥɨ ɰɿɥɿɫɧɢɦ, ɚ ɜɫɿ ɣɨɝɨ ɱɚɫɬɢɧɢ – 
ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɿ. ȱɫɬɨɬɧɚ ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɲɥɹɯɨɦ 
ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɭ ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɶ, ɫɯɟɦ, ɝɪɚɮɿɜ, ɮɪɟɣɦɨɜɢɯ ɨɩɨɪ. 
ȼ. Ɋɭɤɚɜɿɲɧɿɤɨɜ [11] ɡɚɡɧɚɱɚє: ɳɨɛ ɫɭɱɚɫɧɚ ɝɪɚɮɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ ɧɟ ɜɿɞɫɬɚɜɚɥɚ ɜɿɞ ɪɟɚɥɿɣ 
ɫɶɨɝɨɞɟɧɧɹ, ɧɟɨɛɯɿɞɧɟ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɭ ɞɿɹɥɶɧɿɫɬɶ ɧɚɣɧɨɜɿɲɢɯ 
ɪɨɡɪɨɛɨɤ ɭ ɝɚɥɭɡɿ ɧɚɭɤɢ ɣ ɬɟɯɧɿɤɢ. ɉɪɢ ɰɶɨɦɭ Ɍ. ɑɟɦɨɞɚɧɨɜɚ [13] ɩɟɪɟɤɨɧɭє, ɳɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɜ ɭɦɨɜɚɯ ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ ɩɨɜɢɧɧɨ ɨɩɢɪɚɬɢɫɹ ɧɚ ɞɢɞɚɤɬɢɱɧɢɣ ɿ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɩɨɬɟɧɰɿɚɥ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɋȺɉɊ. 

Ɋɟɬɪɨɫɩɟɤɬɢɜɧɢɣ ɚɧɚɥɿɡ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɩɟɞɚɝɨɝɿɱɧɢɯ ɬɚ 
ɬɟɯɧɿɱɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɭ ɁȼɈ ɍɤɪɚʀɧɢ ɬɚ ɛɥɢɡɶɤɨɝɨ ɡɚɪɭɛɿɠɠɹ ɡɚɫɜɿɞɱɢɜ, ɳɨ ɨɫɧɨɜɧɿ ɟɬɚɩɢ 
ɫɬɚɧɨɜɥɟɧɧɹ ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ ɬɿɫɧɨ ɩɨɜ’ɹɡɚɧɿ ɡɿ ɡɪɨɫɬɚɧɧɹɦ ɦɚɬɟɪɿɚɥɶɧɢɯ ɩɨɬɪɟɛ ɫɭɫɩɿɥɶɫɬɜɚ 
ɬɚ ɪɨɡɜɢɬɤɨɦ ɩɪɨɦɢɫɥɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. Ʉɨɧɫɬɪɭɤɬɨɪɫɶɤɚ ɞɨɤɭɦɟɧɬɚɰɿɹ ɹɤ ɡɚɫɿɛ 
ɜɿɞɨɛɪɚɠɟɧɧɹ ɬɟɯɧɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɩɪɟɞɦɟɬ ɜɢɝɨɬɨɜɥɟɧɧɹ, ɩɨɞɚɧɢɣ ɭ ɝɪɚɮɿɱɧɿɣ, ɬɟɤɫɬɨɜɿɣ 
ɬɚ ɫɢɦɜɨɥɶɧɿɣ ɮɨɪɦɿ, ɡɦɿɧɸєɬɶɫɹ ɣ ɭɞɨɫɤɨɧɚɥɸєɬɶɫɹ ɭ ɦɿɪɭ ɪɨɡɜɢɬɤɭ ɩɪɨɞɭɤɬɢɜɧɢɯ ɫɢɥ 
ɫɭɫɩɿɥɶɫɬɜɚ. Ɂɿɫɬɚɜɥɟɧɧɹ ɝɪɚɮɿɱɧɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ, ɜɢɤɨɧɚɧɨʀ ɭ ɪɿɡɧɿ ɩɟɪɿɨɞɢ ɩɪɨɦɢɫɥɨɜɨɝɨ 
ɪɨɡɜɢɬɤɭ, ɡɚɫɜɿɞɱɭє ɫɭɬɬєɜɭ ɜɿɞɦɿɧɧɿɫɬɶ. Ɍɨɦɭ ɤɪɟɫɥɟɧɢɤɢ, ɳɨ ɧɚɥɟɠɚɬɶ ɞɨ ɪɚɧɧɶɨɝɨ ɩɟɪɿɨɞɭ 
ɩɪɨɦɢɫɥɨɜɨɝɨ ɪɨɡɜɢɬɤɭ, ɫɶɨɝɨɞɧɿ ɩɪɚɤɬɢɱɧɨ ɧɟ ɩɪɢɞɚɬɧɿ ɞɥɹ ɫɭɱɚɫɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. ɍ ɡɜ’ɹɡɤɭ 
ɡ ɭɞɨɫɤɨɧɚɥɟɧɧɹɦ ɬɟɯɧɿɤɢ ɿ ɬɟɯɧɨɥɨɝɿɣ, ɡɚɡɧɚɱɚє ɇ. Ȼɚɬɚɥɨɜ, ɡɦɿɧɸɸɬɶɫɹ ɜɢɦɨɝɢ ɞɨ ɡɦɿɫɬɨɜɨɝɨ 
ɧɚɩɨɜɧɟɧɧɹ ɝɪɚɮɿɱɧɢɯ ɞɨɤɭɦɟɧɬɿɜ. ɉɪɢ ɰɶɨɦɭ ɡɦɿɧɢ ɫɩɨɫɨɛɿɜ ɝɪɚɮɿɱɧɨɝɨ ɡɨɛɪɚɠɟɧɧɹ 
ɩɪɟɞɦɟɬɿɜ ɦɟɧɲ ɩɨɦɿɬɧɿ, ɨɞɧɚɤ ɿ ɜɨɧɢ ɩɿɞɩɨɪɹɞɤɨɜɭɸɬɶɫɹ ɜɢɦɨɝɚɦ ɜɢɪɨɛɧɢɰɬɜɚ [1, ɫ. 5]. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɿɫɬɨɪɿɹ ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɭ ɤɨɧɬɟɤɫɬɿ ɜɿɞɨɛɪɚɠɟɧɧɹ ɨɛ’єɤɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɭ ɩɪɨɦɢɫɥɨɜɨɝɨ ɪɨɡɜɢɬɤɭ ɫɭɫɩɿɥɶɫɬɜɚ, ɳɨ ɡɭɦɨɜɥɸє ɩɨɫɥɿɞɨɜɧɟ ɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ. 

 
1. Ȼɚɬɚɥɨɜ ɇ. Ɇ. Ɍɟɯɧɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɦɚɲɢɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɱɟɪɱɟɧɢɹ / ɇ. Ɇ. Ȼɚɬɚɥɨɜ, Ⱦ. Ɇ. Ɇɚɥɤɢɧ. 
– Ɇ. : ɆȺɒȽɂɁ, 1962. – 500 ɫ. 2. Ƚɟɞɡɢɤ Ⱥ. Ɇ. ɋɢɫɬɟɦɚ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɶɨɝɨ ɜɱɢɬɟɥɹ ɬɟɯɧɨɥɨɝɿɣ 
ɞɨ ɜɢɤɥɚɞɚɧɧɹ ɤɭɪɫɭ ɤɪɟɫɥɟɧɧɹ ɜ ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɿɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ : ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ ɡɞɨɛɭɬɬɹ 
ɧɚɭɤ. ɫɬɭɩɟɧɹ ɞɨɤ. ɩɟɞ. ɧɚɭɤ : ɫɩɟɰ. 13.00.02 «Ɍɟɨɪɿɹ ɬɚ ɦɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ (ɤɪɟɫɥɟɧɧɹ)» / Ⱥ. Ɇ. Ƚɟɞɡɢɤ. 
– Ʉ., 2011. – 46 ɫ. 3. Ⱦɠɟɞɠɭɥɚ Ɉ. Ɇ. Ɍɟɨɪɿɹ ɿ ɦɟɬɨɞɢɤɚ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɿɜ ɿɧɠɟɧɟɪɧɢɯ 
ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ : ɞɢɫ. ... ɞ-ɪɚ ɩɟɞ. ɧɚɭɤ : 13.00.04 / Ⱦɠɟɞɠɭɥɚ Ɉɥɟɧɚ 
Ɇɢɯɚɣɥɿɜɧɚ. – Ʉ., 2007. – 460 ɫ. 4. ȿɥɶɰɨɜɚ ȼ. ɘ. Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɟ ɨɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɨɜ 
ɝɪɚɮɢɱɟɫɤɢɦ ɞɢɫɰɢɩɥɢɧɚɦ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɜɭɡɟ : ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱ. ɫɬɟɩɟɧɢ ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ 
: 13.00.08 / ȼ. ɘ. ȿɥɶɰɨɜɚ. – Ɇɨɫɤɜɚ, 2008. – 22 ɫ. 5. Ʉɨɡɹɪ Ɇ. Ɇ. Ɍɟɨɪɟɬɢɱɧɿ ɿ ɦɟɬɨɞɢɱɧɿ ɨɫɧɨɜɢ 
ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɿɧɠɟɧɟɪɿɜ ɭ ɝɚɥɭɡɿ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɡɚɫɨɛɚɦɢ ɿɧɧɨɜɚɰɿɣɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ : ɞɢɫ. ... ɞ-ɪɚ ɩɟɞ. ɧɚɭɤ : 13.00.04 / Ʉɨɡɹɪ Ɇɢɤɨɥɚ Ɇɢɤɨɥɚɣɨɜɢɱ. – Ʉ., 2012. – 460 ɫ. 6. 
Ʉɭɞɪɹɜɰɟɜ Ɍ.ȼ. ɉɫɢɯɨɥɨɝɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ / Ɍ. ȼ. Ʉɭɞɪɹɜɰɟɜ. – Ɇ. : ɉɟɞɚɝɨɝɢɤɚ, 1975. – 304 ɫ. 
7. ɇɢɳɚɤ ȱ. Ⱦ. Ɇɟɬɨɞɢɱɧɚ ɫɢɫɬɟɦɚ ɧɚɜɱɚɧɧɹ ɿɧɠɟɧɟɪɧɨ-ɝɪɚɮɿɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ 
ɬɟɯɧɨɥɨɝɿɣ : ɞɢɫ. … ɞɨɤ. ɩɟɞ. ɧɚɭɤ : 13.00.02 / ɇɢɳɚɤ ȱɜɚɧ Ⱦɦɢɬɪɨɜɢɱ. – Ⱦɪɨɝɨɛɢɱ, 2016. – 565 ɫ. 8. 
ɇɢɥɨɜɚ ȼ. ɂ. ɇɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɭɦɟɧɢɣ ɫɬɭɞɟɧɬɨɜ 
ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɨɜ ɫɪɟɞɫɬɜɚɦɢ ɢɧɠɟɧɟɪɧɨɣ ɝɪɚɮɢɤɢ : ɞɢɫ. ... ɞɨɤɬɨɪɚ ɩɟɞ. ɧɚɭɤ : 13.00.02 / ɇɢɥɨɜɚ 

ȼɚɥɟɧɬɢɧɚ ɂɜɚɧɨɜɧɚ. –ȼɨɪɨɧɟɠ, 2001. – 303 ɫ. 9. ɉɨɥɤɨɜɚ Ⱥ. ȼ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɦɟɬɨɞɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɝɟɨɦɟɬɪɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡɚ : ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ 
ɫɨɢɫɤɚɧɢɟ ɭɱ. ɫɬɟɩɟɧɢ ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ : ɫɩɟɰ. 13.00.08 / Ⱥ. ȼ. ɉɨɥɤɨɜɚ. – Ɇɨɫɤɜɚ, 2011. – 20 ɫ. 10. 
Ɋɚɣɤɨɜɫɤɚɹ Ƚ. Ɉ. Ɍɟɨɪɟɬɢɤɨ-ɦɟɬɨɞɢɱɧɿ ɡɚɫɚɞɢ ɝɪɚɮɿɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɬɟɯɧɿɱɧɢɯ 
ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ ɡɚɫɨɛɚɦɢ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ : ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤ. ɫɬɭɩɟɧɹ ɞ-ɪɚ 
ɩɟɞ. ɧɚɭɤ : ɫɩɟɰ. 13.00.04 «Ɍɟɨɪɿɹ ɿ ɦɟɬɨɞɢɤɚ ɩɪɨɮɟɫɿɣɧɨʀ ɨɫɜɿɬɢ» / Ƚ. Ɉ. Ɋɚɣɤɨɜɫɶɤɚ. – Ʉ., 2011. – 46 ɫ. 
11. Ɋɭɤɚɜɢɲɧɢɤɨɜ ȼ. Ⱥ. ɇɨɜɵɣ ɭɪɨɜɟɧɶ ɜ ɪɚɡɜɢɬɢɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ / ȼ. Ⱥ. Ɋɭɤɚɜɢɲɧɢɤɨɜ, ɂ. 
Ʌ. Ƚɨɥɭɛɟɜɚ, Ⱥ. Ɋ. Ⱥɥɶɬɚɩɨɜ // Ɇɚɬɟɪɢɚɥɵ ȼɫɟɪɨɫɫ. ɦɟɠɞɢɫɰɢɩ. ɧɚɭɱ. ɤɨɧɮ. «Ɍɪɟɬɶɢ ȼɚɜɢɥɨɜɫɤɢɟ 
ɱɬɟɧɢɹ». – Ƀɨɲɤɚɪ-Ɉɥɚ, 1999. – ɑ. 1. – ɋ. 200–202. 12. Ɏɟɳɭɤ ɘ. ȼ. Ɇɟɬɨɞɢɤɚ ɪɨɡɜɢɬɤɭ ɩɪɨɫɬɨɪɨɜɨɝɨ 
ɦɢɫɥɟɧɧɹ ɦɚɣɛɭɬɧɿɯ ɭɱɢɬɟɥɿɜ ɬɟɯɧɨɥɨɝɿɣ ɡɚɫɨɛɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ : ɚɜɬɨɪɟɮ. ɞɢɫ. ɧɚ ɡɞɨɛɭɬɬɹ 
ɧɚɭɤ. ɫɬɭɩɟɧɹ ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ : ɫɩɟɰ. 13.00.02 «Ɍɟɨɪɿɹ ɬɚ ɦɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ (ɤɪɟɫɥɟɧɧɹ)» / ɘ. ȼ. 
Ɏɟɳɭɤ. – Ʉ., 2009. – 21 ɫ.13. ɑɟɦɨɞɚɧɨɜɚ Ɍ. ȼ. ɋɢɫɬɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɝɪɚɮɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɭɡɚ : ɞɢɫ. … ɞɨɤ. ɩɟɞ. ɧɚɭɤ : 13.00.08 / ɑɟɦɨɞɚɧɨɜɚ 
Ɍɚɬɹɧɚ ȼɢɤɬɨɪɨɜɧɚ. – ȿɤɚɬɟɪɢɧɛɭɪɝ, 2004. – 497 ɫ. 
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ȾȱȺȽɇɈɋɌɂɄȺ Ɋȱȼɇə ɋɎɈɊɆɈȼȺɇɈɋɌȱ ɉɊɈɎȿɋȱɃɇɈ-
ɌȿɊɆȱɇɈɅɈȽȱɑɇɈȽɈ ɄɈɆɉɈɇȿɇɌȺ ɉɊɈɎȿɋȱɃɇɈ-ɈɋɈȻɂɋɌȱɋɇɈȲ 

ȱȾȿɇɌɂɑɇɈɋɌȱ ɆȺɃȻɍɌɇȱɏ ɎȺɏȱȼɐȱȼ ɋȿɋɌɊɂɇɋɖɄɈȲ ɋɉɊȺȼɂ 
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ɉɪɨɤɨɩɱɭɤ ȼɿɤɬɨɪɿɹ 
 

ɡɞɨɛɭɜɚɱ ɤɚɮɟɞɪɢ ɫɭɫɩɿɥɶɧɢɯ ɞɢɫɰɢɩɥɿɧ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɍɤɪɚʀɧɚ, 33028, ɦ. Ɋɿɜɧɟ, ɜɭɥ. ɋɨɛɨɪɧɚ, 11 

 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɫɬɚɧɨɜɥɟɧɧɹ ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɡɭɦɨɜɥɸє 
ɩɨɬɪɟɛɭ ɞɨɫɹɝɧɟɧɧɹ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɩɪɨɮɟɫɿɨɧɚɥɿɡɦɭ, ɬɟɦɚɬɢɡɭɸɱɢ ɜɚɝɨɦɿɫɬɶ ɧɟ ɬɿɥɶɤɢ 
ɭɫɩɿɲɧɨɝɨ ɡɞɿɣɫɧɟɧɧɹ ɨɩɟɪɚɰɿɣɧɨɝɨ ɡɪɿɡɭ ɞɿɹɥɶɧɨɫɬɿ, ɚɥɟ ɣ ɧɢɡɤɢ ɜɧɭɬɪɿɲɧɿɯ ɮɚɤɬɨɪɿɜ, ɚ ɫɚɦɟ: 
«ɡɦɿɫɬɨɜɧɢɯ» (ɿɧɬɟɪɟɫ ɞɨ ɩɪɨɮɟɫɿʀ, ɧɟɨɛɯɿɞɧɿɫɬɶ ɜ ɫɚɦɨɪɟɚɥɿɡɚɰɿʀ)», «ɚɞɚɩɬɢɜɧɢɯ» 
(ɩɪɟɫɬɢɠɧɿɫɬɶ  ɩɪɨɮɟɫɿʀ, ɡɚɞɨɜɨɥɟɧɿɫɬɶ ɡɚɪɨɛɿɬɧɨɸ ɩɥɚɬɨɸ), «ɞɢɫɬɚɧɬɧɨɫɬɿ» (ɭɫɜɿɞɨɦɥɟɧɧɹ 
ɩɪɨ ɦɿɫɰɟ ɩɪɨɮɟɫɿʀ ɜ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ, ɩɨɥɿɤɭɥɶɬɭɪɧɨɦɭ ɩɪɨɮɟɫɿɣɧɨɦɭ ɩɨɥɿ) ɬɚ ɿɧ. [1, c. 63]. 

Ɍɨɛɬɨ ɩɪɨɮɟɫɿɣɧɟ ɫɬɚɧɨɜɥɟɧɧɹ ɨɫɨɛɢɫɬɨɫɬɿ ɜɢɫɬɭɩɚє ɫɤɥɚɞɧɢɦ ɩɪɨɰɟɫɨɦ ɮɨɪɦɭɜɚɧɧɹ 
ɩɪɨɮɟɫɿɣɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɿ ɨɫɨɛɢɫɬɿɫɧɨʀ ɹɤ ɛɚɡɨɜɨɝɨ ɩɿɞɝɪɭɧɬɬɹ ɿɞɟɧɬɢɱɧɨɫɬɿ ɜ 
ɰɿɥɨɦɭ.  

ɍ ɰɿɣ ɩɥɨɳɢɧɿ ɡɧɚɱɧɢɣ ɿɧɬɟɪɟɫ ɞɥɹ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɹɜɥɹє ɪɿɜɟɧɶ ɫɮɨɪɦɨɜɚɧɨɫɬɿ 
ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɫɟɫɬɪɢɧɫɶɤɨʀ ɫɩɪɚɜɢ ɡɚ ɩɪɨɮɟɫɿɣɧɨ-
ɬɟɪɦɿɧɨɥɨɝɿɱɧɨɸ ɤɨɦɩɨɧɟɧɬɨɸ ɭ ɡɪɿɡɿ ɬɚɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤ: ɦɨɬɢɜɚɰɿɹ ɩɪɨɮɟɫɿɣɧɨɝɨ ɜɢɛɨɪɭ; 
ɪɿɜɟɧɶ ɡɚɫɜɨєɧɧɹ ɮɚɯɨɜɢɯ ɡɧɚɧɶ; ɡɧɚɧɧɹ ɬɚ ɜɿɥɶɧɟ ɨɩɟɪɭɜɚɧɧɹ ɮɚɯɨɜɨɸ ɬɟɪɦɿɧɨɥɨɝɿєɸ. 
Ɂɨɤɪɟɦɚ, ɦɨɬɢɜɚɰɿɹ ɩɪɨɮɟɫɿɣɧɨɝɨ ɜɢɛɨɪɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɦɢ ɡɚɜɞɹɤɢ ɨɩɢɬɭɜɚɧɧɹ ɳɨɞɨ 
ɦɨɬɢɜɚɰɿɣɧɢɯ ɬɚ ɫɩɨɧɭɤɚɥɶɧɢɯ ɡɚɫɚɞ ɧɚɜɱɚɧɧɹ ɜ ɦɟɞɢɱɧɨɦɭ ɤɨɥɟɞɠɿ ɣ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ 
ɬɜɨɪɱɢɯ ɟɫɟ «Ɇɨɹ ɦɚɣɛɭɬɧɹ ɩɪɨɮɟɫɿɹ». 

Ɍɚɤ, ɭ ɤɨɧɬɟɤɫɬɿ ɩɪɨɛɥɟɦɧɢɯ ɡɚɩɢɬɚɧɶ ɨɩɢɬɭɜɚɥɶɧɢɤɚ «ɉɪɨɮɟɫɿɣɧɨɝɨ ɜɢɛɨɪɭ ɫɬɭɞɟɧɬɚ 
ɦɟɞɢɱɧɨɝɨ ɤɨɥɟɞɠɭ» ɫɬɭɞɟɧɬɚɦ ɡɚɞɚɜɚɥɢɫɶ ɡɚɩɢɬɚɧɧɹ «əɤɚ ɦɟɬɚ ȼɚɲɨɝɨ ɜɫɬɭɩɭ ɜ ɦɟɞɢɱɧɢɣ 
ɤɨɥɟɞɠ?», «ɑɢ ȼɚɦɢ ɡɪɨɛɥɟɧɨ ɩɪɚɜɢɥɶɧɢɣ ɜɢɛɿɪ ɦɟɞɢɱɧɨʀ ɫɩɟɰɿɚɥɶɧɨɫɬɿ?», «ɑɢɦ ɩɥɚɧɭєɬɟ 
ɡɚɣɧɹɬɢɫɶ ɩɿɫɥɹ ɡɚɤɿɧɱɟɧɧɹ ɦɟɞɢɱɧɨɝɨ ɤɨɥɟɞɠɭ?», «ɓɨ ɭɫɤɥɚɞɧɸє ɧɚɜɱɚɧɧɹ ɡɚ ɨɛɪɚɧɨɸ 
ɫɩɟɰɿɚɥɶɧɿɫɬɸ?» Ɂ ɜɪɚɯɭɜɚɧɧɹɦ ɬɨɝɨ, ɳɨ ɫɬɭɞɟɧɬɢ ɜɫɬɭɩɚɥɢ ɜ ɤɨɥɟɞɠ ɧɚ ɛɚɡɿ 9 ɤɥɚɫɿɜ, ɬɨ ʀɯ 
ɜɢɛɿɪ ɩɪɨɮɟɫɿʀ є ɦɟɧɲ ɭɫɜɿɞɨɦɥɟɧɢɦ. Ⱥɞɠɟ ɭɫɜɿɞɨɦɥɟɧɢɣ ɜɢɛɿɪ ɧɚ ɨɫɧɨɜɿ ɜɥɚɫɧɨʀ ɦɨɬɢɜɚɰɿʀ 
ɜɢɫɬɭɩɚє ɧɢɡɶɤɢɦ, ɩɨɡɚɹɤ ɨɫɧɨɜɧɢɦɢ ɦɨɬɢɜɚɦɢ ɜɫɬɭɩɭ ɜ ɧɢɯ ɩɨɫɬɚɜɚɥɢ: ɩɨɪɚɞɢ ɡɧɚɣɨɦɢɯ, 
ɛɥɢɡɶɤɿɫɬɶ ɞɨ ɦɿɫɰɹ ɩɪɨɠɢɜɚɧɧɹ, ɩɨɪɚɞɚ ɛɚɬɶɤɿɜ, ɬɨɳɨ. ɋɚɦɟ ɬɨɦɭ ɧɚ ɰɢɯ ɪɟɫɩɨɧɞɟɧɬɿɜ ɜɢɩɚɞɚє 
ɛɿɥɶɲɢɣ ɜɿɞɫɨɬɨɤ ɧɚ ɜɿɞɩɨɜɿɞɶ ɡɚɩɢɬɚɧɧɹ ɳɨɞɨ ɩɪɚɜɢɥɶɧɨɝɨ ɜɢɛɨɪɭ ɩɪɨɮɟɫɿʀ, ɚ ɫɚɦɟ 38,00 % 
ɜɿɞɩɨɜɿɥɨ «ɇɟ ɡɧɚɸ» ɬɚ 2,42 % − «ɜɫɬɭɩɚɬɢ ɜ ɿɧɲɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ».  Ɂ ɿɧɬɟɪɟɫɨɦ ɧɚ ɡɚɧɹɬɬɹ 
ɜɿɞɜɿɞɭɸɬɶ 34,65 %, ɩɨ ɧɟɨɛɯɿɞɧɨɫɬɿ − 55,97 %, ɡ ɛɚɠɚɧɧɹ ɧɚɣɲɜɢɞɲɨɝɨ ɡɚɤɿɧɱɟɧɧɹ − 9,38 %. 

əɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɢ ɚɧɚɥɿɡɭ, ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɪɟɫɩɨɧɞɟɧɬɿɜ ɧɟ ɜɩɟɜɧɟɧɚ ɭ ɫɜɨєɦɭ 
ɩɪɨɮɟɫɿɣɧɨɦɭ ɜɢɛɨɪɿ, ɰɟ ɨɡɧɚɱɚє, ɳɨ ɧɚɜɱɚɧɧɹ ɜ ɤɨɥɟɞɠɿ ɦɚє ɧɢɡɤɭ ɫɭɩɟɪɟɱɧɨɫɬɟɣ, ɹɤɿ ɜɚɪɬɨ 
ɜɪɚɯɭɜɚɬɢ ɩɪɢ ɪɟɚɥɿɡɚɰɿʀ ɩɟɞɚɝɨɝɿɱɧɢɯ ɭɦɨɜ ɧɚ ɮɨɪɦɭɜɚɥɶɧɨɦɭ ɟɬɚɩɿ.  

ȼɥɚɫɬɢɜɨ, ɳɨ ɭɫɩɿɲɧɚ ɚɞɚɩɬɚɰɿɹ ɫɬɭɞɟɧɬɿɜ ɜ ɨɫɜɿɬɧɿɣ ɩɪɨɫɬɿɪ ɤɨɥɟɞɠɭ, ɳɨ ɜɩɥɢɜɚє ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɬɚɧɨɜɥɟɧɧɹ 
ɩɪɨɮɟɫɿɣɧɨʀ ɦɨɜɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ, ɪɨɡɜɢɜɚɸɱɢ ʀɯ ɬɟɪɦɿɧɨɥɨɝɿɱɧɭ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ. ȼɢɦɨɝɚ 
ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɡɧɚɧɶ ɬɚ ɹɤɿɫɧɟ ɩɪɨɮɟɫɿɣɧɟ ɨɜɨɥɨɞɿɧɧɹ ɦɟɞɢɱɧɢɦ ɮɚɯɨɦ ɨɛɭɦɨɜɥɟɧɚ 
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ɩɨɬɪɟɛɨɸ ɲɜɢɞɤɨɝɨ ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɫɢɬɭɚɰɿɸ ɬɚ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɳɨɞɨ ɩɪɢɣɧɹɬɬɹ ɜɫɿɯ 
ɡɚɯɨɞɿɜ ɞɥɹ ɫɩɚɫɿɧɧɹ ɿ ɠɢɬɬɹ ɥɸɞɢɧɢ ɿ ɝɨɬɨɜɧɿɫɬɸ ɜɡɹɬɢ ɧɚ ɫɟɛɟ ɜɿɞɩɨɜɿɞɚɥɶɧɿɫɬɶ. ɋɚɦɟ 
ɨɤɪɟɫɥɟɧɚ ɫɩɟɰɢɮɿɤɚ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɨɬɪɟɛɭє ɪɨɡɜɢɧɭɬɨɝɨ ɚɧɚɥɿɬɢɱɧɨɝɨ ɦɢɫɥɟɧɧɹ ɬɚ 
ɯɨɪɨɲɨʀ ɩɚɦ’ɹɬɿ, ґɪɭɧɬɨɜɧɢɯ ɮɚɯɨɜɢɯ ɡɧɚɧɶ ɬɚ ɨɜɨɥɨɞɿɧɧɹ ɦɟɞɢɱɧɨɸ ɬɟɪɦɿɧɨɥɨɝɿєɸ, 
ɭɫɜɿɞɨɦɥɟɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɹɤɨʀ, ɫɩɪɢɹє ɭɫɩɿɲɧɨɦɭ ɨɜɨɥɨɞɿɧɧɸ ɨɛɪɚɧɨɸ ɫɩɟɰɿɚɥɶɧɿɫɬɸ. ɍ 
ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɤɨɦɩɥɟɤɫɧɿ ɡɚɜɞɚɧɧɹ ɩɨɱɚɬɤɨɜɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ ɬɚ 
ɜɿɥɶɧɨɝɨ ɨɩɟɪɭɜɚɧɧɹ ɮɚɯɨɜɨɸ ɬɟɪɦɿɧɨɥɨɝɿєɸ ɡ ɞɢɫɰɢɩɥɿɧ «Ɉɫɧɨɜɢ ɦɟɞɫɟɫɬɪɢɧɫɬɜɚ», «Ⱦɨɝɥɹɞ 
ɡɚ ɯɜɨɪɢɦɢ ɬɚ ɦɟɞɢɱɧɚ ɦɚɧɿɩɭɥɹɰɿɣɧɚ ɬɟɯɧɿɤɚ». ɋɚɦɟ ɪɨɡɪɨɛɥɟɧɿ ɤɨɦɩɥɟɤɫɧɿ ɡɚɜɞɚɧɧɹ 
ɭɦɨɠɥɢɜɢɥɢ ɜɢɹɜɥɟɧɧɸ ɪɿɜɧɿɜ ɫɮɨɪɦɨɜɚɧɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨ-ɬɟɪɦɿɧɨɥɨɝɿɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 
ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɫɟɫɬɪɢɧɫɶɤɨʀ ɫɩɪɚɜɢ ɡɚ ɤɨɝɧɿɬɢɜɧɢɦ 
ɤɪɢɬɟɪɿєɦ.  

Ɋɿɜɟɧɶ ɡɚɫɜɨєɧɧɹ ɮɚɯɨɜɢɯ ɡɧɚɧɶ ɞɿɚɝɧɨɫɬɭɜɚɜɫɹ ɧɚ ɨɫɧɨɜɿ ɪɨɡɪɨɛɥɟɧɨɝɨ ɚɜɬɨɪɨɦ 
ɤɨɦɩɥɟɤɫɭ ɡɚɜɞɚɧɶ ɞɥɹ ɤɨɧɬɪɨɥɸ ɩɨɱɚɬɤɨɜɨɝɨ ɪɿɜɧɹ ɡɧɚɧɶ, ɳɨ ɜɤɥɸɱɚɜ ɬɟɨɪɟɬɢɱɧɿ ɡɚɩɢɬɚɧɧɹ, 
ɫɢɬɭɚɰɿɣɧɿ ɬɚ ɬɟɫɬɨɜɿ ɡɚɜɞɚɧɧɹ. 

Ɂɞɿɣɫɧɟɧɧɹ ɬɟɫɬɭɜɚɧɧɹ, ɚɧɤɟɬɭɜɚɧɧɹ, ɪɨɡɜ’ɹɡɚɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɡɚɜɞɚɧɶ ɩɪɨɮɟɫɿɣɧɨɝɨ 
ɯɚɪɚɤɬɟɪɭ, ɨɩɢɬɭɜɚɧɧɹ, ɚɧɚɥɿɡ ɬɜɨɪɱɢɯ ɪɨɛɿɬ ɞɚɥɢ ɦɨɠɥɢɜɿɫɬɶ ɞɿɚɝɧɨɫɬɭɜɚɬɢ ɫɮɨɪɦɨɜɚɧɿɫɬɶ 
ɩɪɨɮɟɫɿɣɧɨ-ɬɟɪɦɿɧɨɥɨɝɿɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ 
ɮɚɯɿɜɰɿɜ ɫɟɫɬɪɢɧɫɶɤɨʀ ɫɩɪɚɜɢ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɜ ɦɟɞɢɱɧɨɦɭ ɤɨɥɟɞɠɿ. Ɋɟɡɭɥɶɬɚɬɢ ɨɤɪɟɫɥɟɧɢɯ 
ɡɚɫɨɛɿɜ ɞɿɚɝɧɨɫɬɢɤɢ ɡɚɫɜɿɞɱɢɥɢ, ɳɨ ɧɚ ɤɨɧɫɬɚɬɭɜɚɥɶɧɨɦɭ ɟɬɚɩɿ ɟɤɫɩɟɪɢɦɟɧɬɭ: 

–  ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɫɮɨɪɦɨɜɚɧɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨ-ɬɟɪɦɿɧɨɥɨɝɿɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜɢɹɜɥɟɧɨ ɭ 
18 ɫɬɭɞɟɧɬɿɜ 5,33 %; 

–   ɫɟɪɟɞɧɿɣ ɪɿɜɟɧɶ ɜɫɬɚɧɨɜɥɟɧɨ ɭ 134 ɫɬɭɞɟɧɬɿɜ (39,65 %); 
–   ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ (ɡɚɞɨɜɿɥɶɧɢɣ) ɜɥɚɫɬɢɜɢɣ 175 ɫɬɭɞɟɧɬɚɦ (51,78 %);  
–   ɞɭɠɟ ɧɢɡɶɤɢɣ 11ɫɬɭɞɟɧɬɿɜ 3,25 %.  
ȼɥɚɫɬɢɜɨ, ɳɨ ɩɪɨɮɟɫɿɣɧɚ ɩɿɞɝɨɬɨɜɤɚ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɫɟɫɬɪɢɧɫɶɤɨʀ ɫɩɪɚɜɢ ɩɨɜ’ɹɡɚɧɚ 

ɡ ɧɚɛɭɬɬɹɦ ɜɟɥɢɤɨɝɨ ɤɨɥɚ ɬɟɨɪɟɬɢɱɧɢɯ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɡɧɚɧɶ, ɡɧɚɱɧɢɦ ɨɛ’єɦɨɦ ɦɚɬɟɪɿɚɥɭ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɫɩɟɰɢɮɿɤɢ ɨɛɪɚɧɨɝɨ ɧɚɩɪɹɦɭ.  

Ⱥ ɜɿɞɬɚɤ, ɩɟɞɚɝɨɝɿɱɧɟ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɣ ɛɟɡɩɨɫɟɪɟɞɧɿɫɬɶ ɛɟɫɿɞ ɡɿ ɫɬɭɞɟɧɬɚɦɢ ɡɚɫɜɿɞɱɢɥɢ 
ɩɪɨ ɫɤɥɚɞɧɿɫɬɶ ɧɚɜɱɚɧɧɹ ɭ ɦɟɞɢɱɧɢɯ ɡɚɤɥɚɞɚɯ, ɳɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɜɟɥɢɤɿɣ ɤɿɥɶɤɨɫɬɿ ɦɚɬɟɪɿɚɥɭ, 
ɿɧɮɨɪɦɚɰɿʀ, ɳɨ ɩɟɪɟɞɛɚɱɚє ɛɚɝɚɬɨɩɪɨɮɿɥɶɧɭ ɬɟɨɪɟɬɢɱɧɭ ɬɚ ɤɥɿɧɿɱɧɭ ɩɿɞɝɨɬɨɜɤɭ. ɋɚɦɟ ɡɧɚɱɧɚ 
ɡɚɜɚɧɬɚɠɟɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ ɩɨɫɢɥɸє ɫɤɥɚɞɧɿɫɬɶ ɚɞɚɩɬɚɰɿʀ ɞɨ ɨɫɜɿɬɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɣ ɧɚɩɪɭɝɭ ɿ 
ɪɨɡɭɦɨɜɢɯ ɬɚ ɮɿɡɢɱɧɢɯ ɫɢɥ. Ⱦɢɫɰɢɩɥɿɧɢ ɦɟɞɢɱɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɨɫɨɛɥɢɜɨʀ 
ɤɨɧɰɟɧɬɪɚɰɿʀ ɣ ɪɨɡɭɦɿɧɧɹ, ɨɫɤɿɥɶɤɢ ɡɚɯɜɨɪɸɜɚɧɿɫɬɶ ɭ ɫɬɭɞɟɧɬɿɜ-ɦɟɞɢɤɿɜ ɜɢɳɚ, ɧɿɠ ɭ ɫɬɭɞɟɧɬɿɜ 
ɬɟɯɧɿɱɧɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ [2], ɳɨ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɜɩɥɢɧɭɥɨ ɧɚ ɧɟɞɨɫɬɚɬɧɿɣ ɪɿɜɟɧɶ 
ɫɮɨɪɦɨɜɚɧɨɫɬɿ ɩɪɨɮɟɫɿɣɧɨ-ɬɟɪɦɿɧɨɥɨɝɿɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɨɮɟɫɿɣɧɨ-ɨɫɨɛɢɫɬɿɫɧɨʀ 
ɿɞɟɧɬɢɱɧɨɫɬɿ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɫɟɫɬɪɢɧɫɶɤɨʀ ɫɩɪɚɜɢ. 

 
1.  Ȼɨɪɢɫɸɤ Ⱥ. ɋ. Ⱦɨ ɩɪɨɛɥɟɦɢ ɩɪɨɮɟɫɿɣɧɨʀ ɿɞɟɧɬɢɱɧɨɫɬɿ ɦɚɣɛɭɬɧɶɨɝɨ ɮɚɯɿɜɰɹ / Ⱥ. ɋ. Ȼɨɪɢɫɸɤ // 
ɉɪɚɤɬɢɱɧɚ ɩɫɢɯɨɥɨɝɿɹ ɬɚ ɫɨɰɿɚɥɶɧɚ ɪɨɛɨɬɚ. − 2007. − №9. − ɋ. 63-68. 

2. ɋɟɜɪɸɤɨɜɚ Ƚ. Ⱥ., Ɇɨɫɤɜɢɧɚ Ɉ. ɇ. ɋɩɟɰɢɮɢɤɚ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɛɭɱɟɧɢɹ / Ƚ. Ⱥ  ɋɟɜɪɸɤɨɜɚ, Ɉ. ɇ.  
Ɇɨɫɤɜɢɧɚ. ‒ɗɥɟɤɬɪɨɧɧɵɣ ɧɚɭɱɧɵɣ ɠɭɪɧɚɥ «APRIORI». − ɋɟɪɢɹ ȿɫɬɟɫɬɜɟɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɧɚɭɤɢ. 
−  2014. −  №2. ‒ ɋ. 1-7.  
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ВȭȚȟȐȏȕяȕȐȑ ȚȈ ȏȈȘțȉȭȎȕȐȑ ȌȖșȊȭȌ ȗȭȌȋȖȚȖȊȒȐ ȜȈȝȭȊȞȭȊ ț ȏȈȒȓȈȌȈȝ ȊȐȡȖȮ ȖșȊȭȚȐ 

 

196 

ɍȾɄ 378.147 

ȽȿɈɆȿɌɊɂɑȿɋɄɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɆȿɏȺɇɂɁɆɈȼ ɆȺɒɂɇ ȼ 
ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɈɃ ɉɈȾȽɈɌɈȼɄȿ ɋɌɍȾȿɇɌɈȼ ɂɇɀȿɇȿɊɇɕɏ 

ɋɉȿɐɂȺɅɖɇɈɋɌȿɃ 
 

GEOMETRIC MODELING FOR MACHINE MECHANISMS IN TERMS OF 
PROFESSIONAL TRAINING OF ENGINEERING STUDENTS 

 
Ɋɚɣɤɨɜɫɤɚɹ Ƚɚɥɢɧɚ, Ƚɨɥɨɜɧɹ ȼɹɱɟɫɥɚɜ, ɒɨɫɬɚɱɭɤ Ⱥɧɞɪɟɣ 

 
ɀɢɬɨɦɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 

ɭɥ. ɑɭɞɧɨɜɫɤɚɹ, 103, ɝ. ɀɢɬɨɦɢɪ, 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. 

 
ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɩɨɜɵɲɚɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɚɯ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɬɪɟɦɢɬɟɥɶɧɵɦ 
ɜɨɡɪɚɫɬɚɧɢɟɦ ɪɨɥɢ ɬɟɯɧɢɤɢ ɜ ɧɚɲɟɣ ɠɢɡɧɢ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɚɦɨɣ 
ɬɟɯɧɢɤɟ ɢ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɚɦ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɷɬɨ ɤɚɫɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɢ ɭɫɤɨɪɟɧɢɣ ɩɪɢ ɞɜɢɠɟɧɢɢ ɡɜɟɧɶɟɜ, 
ɷɤɨɥɨɝɢɢ, ɬɨɱɧɨɫɬɢ ɢɫɩɨɥɧɹɟɦɵɯ ɞɜɢɠɟɧɢɣ, ɤɚɤ ɱɟɥɨɜɟɤɨɦ, ɬɚɤ ɢ ɦɚɲɢɧɨɣ, ɤɚɱɟɫɬɜɚ 
ɩɪɨɞɭɤɰɢɢ, ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. ȼɨ-
ɜɬɨɪɵɯ, ɤɨɧɤɭɪɟɧɰɢɹ ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɨɜ, ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɫɥɭɝ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɱɟɦ ɫ ɤɚɤ ɦɨɠɧɨ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ (ɜɪɟɦɟɧɧɵɦɢ, 
ɮɢɧɚɧɫɨɜɵɦɢ, ɦɚɬɟɪɢɚɥɶɧɵɦɢ, ɱɟɥɨɜɟɱɟɫɤɢɦɢ). ȼɫɟ ɷɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɩɟɪɟɫɬɪɨɣɤɭ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɢ ɞɢɫɰɢɩɥɢɧɵ «Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ» – 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɢɡɭɱɟɧɢɹ, ɜɧɟɞɪɟɧɢɟ ɜ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɋȺɉɊ/ɋȺȿ, 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɪɟɚɬɢɜɧɨɣ ɥɢɱɧɨɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɚ. ɋɩɟɰɢɚɥɢɫɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɧɠɟɧɟɪɢɢ 
ɨɛɹɡɚɧ ɧɟ ɬɨɥɶɤɨ ɜɥɚɞɟɬɶ ɝɥɭɛɨɤɢɦɢ ɡɧɚɧɢɹɦɢ ɩɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɨɪɢɟɧɬɢɪɭɟɦɵɦ 
ɞɢɫɰɢɩɥɢɧɚɦ (ɜɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ, ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ, ɢɧɠɟɧɟɪɧɚɹ ɢ ɤɨɦɩɶɸɬɟɪɧɚɹ 
ɝɪɚɮɢɤɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ), ɧɨ ɢ ɭɦɟɬɶ ɪɟɲɚɬɶ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ 
ɫ ɫɢɧɬɟɡɨɦ ɢ ɚɧɚɥɢɡɨɦ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ. 

ȼ ɦɢɪɨɜɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɢ ɫɢɫɬɟɦɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɜɵɫɲɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ ɭɦɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɢ ɜ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɋȺɉɊ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ. Ɇɟɬɨɞɵ ɋȺȿ ɨɫɧɨɜɚɧɵ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ. Ɍɚɤɢɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɸɬɫɹ (ɪɢɫɭɧɨɤ 1) ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ 
ɫɢɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɯɚɧɢɡɦɨɜ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɢɦɢ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ 
ɦɚɲɢɧɚɦɢ ɫɜɨɢɯ ɮɭɧɤɰɢɣ. ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɋȺȿ ɥɟɠɢɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 
(ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ, ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ) ɞɥɹ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ (ɢɥɢ ɫɢɫɬɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ). Ɇɟɬɨɞɚɦɢ ɋȺȿ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ (ɫɢɧɬɟɡ) ɦɟɯɚɧɢɡɦɨɜ, ɢɯ ɫɬɪɭɤɬɭɪɧɵɣ, ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɢ ɫɢɥɨɜɨɣ ɚɧɚɥɢɡ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɟ ɦɟɯɚɧɢɡɦɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
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ɦɟɬɨɞɨɜ ɋȺȿ ɬɪɟɛɭɟɬ ɩɨɧɢɦɚɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɩɪɨɰɟɫɫɚ ɨɛɨɫɧɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ 
ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ 
ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɡɚɞɚɱ ɩɪɢɦɟɧɹɬɶ 
ɪɚɡɥɢɱɧɵɟ ɪɚɡɞɟɥɵ ɫɨɜɪɟɦɟɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɫɢɧɬɟɡɟ ɩɥɨɫɤɢɯ ɪɵɱɚɠɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɚɧɢɦɟɬɪɢɹ ɢ ɬɟɨɪɢɹ ɨɩɬɢɦɢɡɚɰɢɢ, ɩɪɢ ɤɢɧɟɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ – 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɥɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ, ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ – 
ɬɟɨɪɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɬ.ɞ. 

 

 
 

Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɚ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ «Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ» 

 
ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɋȺȿ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɬɭɞɟɧɬɚɦɢ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ. Ƚɥɚɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɸɬɫɹ ɭɱɟɛɧɢɤɢ ɢ 
ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ, ɝɞɟ ɨɛɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɫɤɢɦɢ ɪɢɫɭɧɤɚɦɢ, ɞɜɢɠɟɧɢɟ 
ɡɜɟɧɶɟɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ ɡɚɦɟɧɟɧɨ ɫɬɚɬɢɱɟɫɤɨɣ ɫɯɟɦɨɣ, ɚ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
ɦɟɯɚɧɢɡɦɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɩɨ 
ɚɥɝɨɪɢɬɦɭ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ ɞɟɫɹɬɢɥɟɬɢɣ. 
Ʉɨɧɟɱɧɨ, ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɫɬɭɞɟɧɬɚ ɨɫɬɚɸɬɫɹ ɭɱɟɛɧɢɤɢ. Ɉɞɧɚɤɨ, 
ɭɱɢɬɵɜɚɹ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɫɥɨɠɧɨɫɬɶ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɢɡɭɱɚɟɬɫɹ ɜ ɤɭɪɫɟ 
«Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ», ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɹɜɥɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɹɸɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɚɤɬɭɚɥɶɧɵɦ, ɧɨ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɋȺȿ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɦɟɯɚɧɢɡɦɨɜ. ɉɪɢ ɷɬɨɦ ɫɨɞɟɪɠɚɧɢɟ ɢ ɩɨɪɹɞɨɤ ɢɡɭɱɟɧɢɹ ɬɟɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜ 
ɨɫɧɨɜɧɨɦ, ɨɫɬɚɜɢɬɶ ɬɪɚɞɢɰɢɨɧɧɵɦ (ɪɢɫɭɧɨɤ 1): ɫɧɚɱɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɬɪɭɤɬɭɪɧɵɟ 
ɟɞɢɧɢɰɵ, ɡɚɬɟɦ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɫɢɧɬɟɡɚ ɢ ɚɧɚɥɢɡɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɦɟɯɚɧɢɡɦɨɜ, 
ɞɚɥɟɟ ɫɥɟɞɭɸɬ ɨɬɞɟɥɶɧɵɟ ɜɨɩɪɨɫɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ: ɬɪɟɧɢɟ ɢ ɢɡɧɨɫ, 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɦɟɯɚɧɢɡɦɚɯ, ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ 
ɪɨɛɨɬɚɯ ɢ ɦɚɧɢɩɭɥɹɬɨɪɚɯ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɋȺȿ: ɬɪɟɯɦɟɪɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɡɜɟɧɶɟɜ, ɬɚɤ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ ɢ 
ɥɟɝɤɢɦ ɞɥɹ ɩɨɧɢɦɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨ ɡɚɞɚɜɚɬɶ ɤɨɪɪɟɤɬɧɵɟ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ 
ɩɨɥɭɱɚɬɶ ɜɵɯɨɞɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɜɢɞɟ ɱɢɫɥɨɜɵɯ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɜ ɜɢɞɟ ɫɦɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɡɜɟɧɶɟɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɪɨɫɬɵɟ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɚɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ 
ɦɟɯɚɧɢɡɦɨɜ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɨɜ, ɩɨɥɭɱɟɧɢɟ ɨɠɢɞɚɟɦɵɯ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɫɢɥɨɜɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɟɩɪɟɪɵɜɧɨɟ ɪɚɡɜɢɬɟɟ ɫɚɦɢɯ ɦɟɬɨɞɨɜ ɋȺȿ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ, ɤɚɤ ɤɚɱɟɫɬɜɚ 
ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɬɚɤ ɢ ɫɤɨɪɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ ɦɟɬɨɞɨɜ 
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ɋȺȿ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧɚɯ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɬɭɞɟɧɬɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ. ɋ ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 
ɦɟɬɨɞɢɤɢ ɨɫɜɨɟɧɢɹ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɦɟɬɨɞɚɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɯɨɞɟ 
ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɣ ɡɚɞɚɱɢ: ɚɧɚɥɢɡ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɨɛɥɟɦ ɢɡɭɱɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɫɩɟɰɢɚɥɢɫɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ; ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɋȺȿ ɞɥɹ ɢɡɭɱɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ ɢ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ; 
ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ 
ɋȺȿ; ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɨɜɥɚɞɟɧɢɹ ɫɬɭɞɟɧɬɚɦɢ ɢɧɠɟɧɟɪɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 
ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɦɟɬɨɞɚɦɢ ɋȺȿ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡɜɟɫɬɧɨ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɨɛɴɟɦɧɵɟ ɦɨɞɟɥɢ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ, ɢ ɢɫɫɥɟɞɨɜɚɬɶ 
ɢɯ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɤɨɦɩɶɸɬɟɪɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ (ɜɵɫɨɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɦɨɫɬɵ, ɩɥɨɬɢɧɵ, ɬɭɧɧɟɥɢ) ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɜɟɪɹɸɬ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɢɬɶ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɨɹɜɢɬɶɫɹ ɩɨɫɥɟ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢ ɩɪɢɜɟɫɬɢ ɤ ɜɵɯɨɞɭ ɟɝɨ ɢɡ ɫɬɪɨɹ ɢɥɢ ɪɚɡɪɭɲɟɧɢɸ. Ɉɱɟɜɢɞɧɨ, 
ɬɚɤɭɸ ɩɪɚɤɬɢɤɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɢ ɩɪɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɦɟɯɚɧɢɡɦɨɜ 
ɦɚɲɢɧ, ɩɨɫɤɨɥɶɤɭ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɫɬɨɹɬ ɢɡ ɦɧɨɠɟɫɬɜɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɵɯ ɜ ɫɜɨɟɦ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɯɚɧɢɡɦɨɜ, ɢ ɨɲɢɛɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚ ɫɬɚɞɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɫɛɨɪɤɢ ɢɥɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɨɬɟɪɟ ɜɪɟɦɟɧɢ, ɮɢɧɚɧɫɨɜ, ɬɟɦɩɚ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɚɛɨɬɨɤ. 

ɐɟɥɶɸ ɢɡɭɱɟɧɢɹ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɦɟɬɨɞɚɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɟɫɬɶ ɧɚɭɱɢɬɶ ɫɬɭɞɟɧɬɨɜ ɧɟ ɬɨɥɶɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɚ ɢ 
ɩɨɧɢɦɚɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɞɪɭɝɢɯ ɩɨɞɨɛɧɵɯ ɩɪɨɝɪɚɦɦ. Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ ɭɱɟɛɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɛɭɞɭɬ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɫɥɟɞɭɸɳɢɟ: 
1) ɜɨ ɜɪɟɦɹ ɢɡɭɱɟɧɢɹ ɛɚɡɨɜɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɞɢɫɰɢɩɥɢɧ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ 
ɨɫɧɨɜɧɵɦɢ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɫɜɟɞɟɧɢɹɦɢ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟ ɧɚɜɵɤɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ; 
2) ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɫɜɟɞɟɧɢɹɦɢ ɢɡ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɜɨ ɜɪɟɦɹ 
ɥɟɤɰɢɣ; 
3) ɨɜɥɚɞɟɧɢɟ ɨɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɋȺȿ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜɨ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ; 
4) ɫɨɡɞɚɧɢɟ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɦɟɯɚɧɢɡɦɨɜ ɜɨ ɜɪɟɦɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɡɚɧɹɬɢɣ (ɡɚɞɚɱɚ 
ɫɢɧɬɟɡɚ); 
5) ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ ɫɢɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɯɚɧɢɡɦɨɜ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɪɚɛɨɱɟɣ ɦɚɲɢɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (ɡɚɞɚɱɚ ɚɧɚɥɢɡɚ); 
6) ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɡɦɨɜ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɭɦɟɧɶɲɟɧɢɹ ɛɟɡɜɨɡɜɪɚɬɧɵɯ 
ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɧɚ ɬɪɟɧɢɟ ɜ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɯ, ɭɦɟɧɶɲɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɩɪɨɞɭɤɰɢɢ ɢ ɬ.ɞ.). 
 

1. Ɋɚɣɤɨɜɫɶɤɚ Ƚ.Ɉ. ȱɧɠɟɧɟɪɧɨ-ɬɟɯɧɿɱɧɚ ɨɫɜɿɬɚ: ɪɟɚɥɿ ɿ ɩɟɪɫɩɟɤɬɢɜɢ. ɇɚɭɤɨɜɢɣ ɱɚɫɨɩɢɫ ɇɚɰɿɨɧɚɥɶɧɨɝɨ 
ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ Ɇ. ɉ. Ⱦɪɚɝɨɦɚɧɨɜɚ (ɋɟɪɿɹ № 5. ɉɟɞɚɝɨɝɿɱɧɿ ɧɚɭɤɢ). – Ʉ. : ȼɢɞ-ɜɨ ɇɉɍ 
ɿɦɟɧɿ Ɇ. ɉ. Ⱦɪɚɝɨɦɚɧɨɜɚ, 2012. – ȼɢɩ. 31. – ɋ. 195 – 200 (ɤɨɧɮɟɪɟɧɰɿɹ 22-23 ɛɟɪɟɡɧɹ 2012) ɪ.). 
2. ɒɨɫɬɚɱɭɤ Ⱥɧɞɪɿɣ. Ƚɟɨɦɟɬɪɢɱɧɿ ɦɨɞɟɥɿ ɤɿɧɟɦɚɬɢɱɧɢɯ ɩɚɪ ɜ ɧɚɜɱɚɥɶɧɿɣ ɞɢɫɰɢɩɥɿɧɿ «Ɍɟɨɪɿɹ ɦɟɯɚɧɿɡɦɿɜ 
ɿ ɦɚɲɢɧ». // ɇɚɭɤɨɜɢɣ ɜɿɫɧɢɤ ɍɠɝɨɪɨɞɫɶɤɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. ɋɟɪɿɹ: «ɉɟɞɚɝɨɝɿɤɚ. ɋɨɰɿɚɥɶɧɚ ɪɨɛɨɬɚ». 
Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ, 2017. – ȼɢɩɭɫɤ 2 (41). ɋ. 273-276. 
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ɉȿɊȿɌȼɈɊȿɇɇə 2D-ɄɊȿɋɅȿɇɂɄȱȼ ɍ 3D-ɈȻ’ЄɄɌɂ  
ɁȺ ȾɈɉɈɆɈȽɈɘ ɉɊɈȽɊȺɆɂ AUTOCAD 

 
TRANSFORMATION OF 2D DRAWINGS TO 3D OBJECTS 

IN THE AUTOCAD PROGRAM 
 

ɋɚɫɸɤ Ɂɨɹ, ɉɨɯɢɥьɱɭɤ ȱɝɨɪ 
 

ɇɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɬɚ ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 

ɜɭɥ. ɋɨɛɨɪɧɚ, 11, ɦ. Ɋɿɜɧɟ, 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. 

 
ȼɚɠɥɢɜɢɦ ɿɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɬɚ ɨɩɬɢɦɿɡɚɰɿʀ ɝɪɚɮɿɱɧɨʀ ɨɫɜɿɬɢ є 

ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɋȺɉɊ-ɬɟɯɧɨɥɨɝɿɣ. ɋɢɫɬɟɦɚ Autocad ɜɨɥɨɞɿє 
ɜɢɫɨɤɨɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɪɨɞɭɤɬɚɦɢ ɬɚ ɡɚɫɨɛɚɦɢ ɫɬɜɨɪɟɧɧɹ, ɪɟɚɥɿɡɚɰɿʀ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ ɝɪɚɮɿɱɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ.  

Ȼɚɝɚɬɨɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɿɧɫɬɪɭɦɟɧɬɚɪɿɣ ɫɢɫɬɟɦɢ Autocad ɞɨɡɜɨɥɹє ɜɢɤɨɧɭɜɚɬɢ 
ɤɨɧɜɟɪɬɚɰɿɸ 2D-ɤɪɟɫɥɟɧɢɤɿɜ ɭ 3D-ɨɛ’єɤɬɢ, ɚ ɬɚɤɨɠ ɥɟɝɤɨ ɿ ɲɜɢɞɤɨ ɫɬɜɨɪɸɜɚɬɢ 2D-ɤɪɟɫɥɟɧɢɤɢ 
ɧɚ ɛɚɡɿ 3D-ɦɨɞɟɥɟɣ.   

Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɤɥɚɞ ɩɟɪɟɬɜɨɪɟɧɧɹ 2D-ɤɪɟɫɥɟɧɢɤɚ ɩɪɟɞɦɟɬɚ ɭ ɣɨɝɨ 3D-ɦɨɞɟɥɶ. ɇɚ 
ɪɢɫɭɧɤɭ 1 ɜɢɤɨɧɚɧɢɣ ɫɤɪɿɧɲɨɬ ɟɤɪɚɧɭ Autocad 2018, ɧɚ ɹɤɨɦɭ ɡɨɛɪɚɠɟɧɢɣ 2D-ɤɪɟɫɥɟɧɢɤ: ɬɪɢ 
ɝɨɥɨɜɧɿ ɜɢɝɥɹɞɢ ɩɪɟɞɦɟɬɚ (ɫɩɟɪɟɞɭ, ɡɜɟɪɯɭ, ɡɥɿɜɚ) ɬɚ ɞɨɞɚɬɤɨɜɨ ɜɢɧɟɫɟɧɢɣ ɤɨɧɬɭɪ ɩɟɪɟɪɿɡɭ 
ɪɭɱɤɢ. 

 

 
 

Ɋɢɫ. 1 

   
1. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ 3D-ɦɨɞɟɥɿ ɩɪɟɞɦɟɬɚ ɧɚ ɛɚɡɿ ɤɪɟɫɥɟɧɢɤɚ ɡɞɿɣɫɧɢɦɨ ɩɨɜɨɪɨɬ ɤɪɟɫɥɟɧɢɤɚ 

ɭ 3D-ɩɪɨɫɬɨɪɿ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɪɟɠɢɦ  «3DɈɪɛɿɬɚ», ɹɤɢɣ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɚɧɟɥɿ ɧɚɜɿɝɚɰɿʀ ɡ 
ɩɪɚɜɨɝɨ ɛɨɤɭ ɪɨɛɨɱɨʀ ɡɨɧɢ. ɉɪɢ ɰɶɨɦɭ ɚɜɬɨɦɚɬɢɱɧɨ ɚɤɬɢɜɭєɬɶɫɹ ɪɟɠɢɦ «3D-ɦɨɞɟɥɸɜɚɧɧɹ». 

2. ɇɚ ɩɚɧɟɥɿ «ɍɩɪɚɜɥɿɧɧɹ ɜɿɡɭɚɥɶɧɢɦɢ ɫɬɢɥɹɦɢ» ɚɤɬɢɜɭєɦɨ «Ɍɨɧɨɜɚɧɢɣ» ɪɟɠɢɦ 
ɜɿɞɨɛɪɚɠɟɧɧɹ ɦɨɞɟɥɿ. 
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3. ɍ ɡɚɤɥɚɞɰɿ «Ƚɨɥɨɜɧɚ» ɧɚ ɩɚɧɟɥɿ ɿɧɫɬɪɭɦɟɧɬɿɜ «Ɇɨɞɟɥɸɜɚɧɧɹ» ɨɛɢɪɚєɦɨ ɤɨɦɚɧɞɭ 
«ȼɢɞɚɜɢɬɢ» ɿ ɨɛɢɪɚєɦɨ ɤɭɪɫɨɪɨɦ ɧɚ ɜɢɝɥɹɞɿ ɡɜɟɪɯɭ ɤɨɥɨ ɞɿɚɦɟɬɪɨɦ 70 ɦɦ, ɹɤɟ ɜɢɞɚɜɥɸєɦɨ ɧɚ 
ɜɢɫɨɬɭ 100 ɦɦ. Ɉɬɪɢɦɚєɦɨ ɰɢɥɿɧɞɪ ɞɿɚɦɟɬɪɨɦ 70ɦɦ ɬɚ ɜɢɫɨɬɨɸ 100 ɦɦ (ɪɢɫ. 2). 

4. Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɜɧɭɬɪɿɲɧɶɨɝɨ ɨɬɜɨɪɭ ɩɪɟɞɦɟɬɚ ɧɚ ɜɟɪɯɧɿɣ ɨɫɧɨɜɿ ɰɢɥɿɧɞɪɚ ɛɭɞɭєɦɨ 

ɤɨɥɨ ɞɿɚɦɟɬɪɨɦ 58 ɦɦ. Ɉɛɢɪɚєɦɨ ɤɨɦɚɧɞɭ «ȼɢɞɚɜɢɝɪɚɧɶ» ɞɥɹ ɜɢɬɹɝɭɜɚɧɧɹ ɡɚɦɤɧɟɧɢɯ 
ɨɛɥɚɫɬɟɣ ɿ ɫɬɜɨɪɸєɦɨ ɰɢɥɿɧɞɪɢɱɧɢɣ ɨɬɜɿɪ ɝɥɢɛɢɧɨɸ 90 ɦɦ (ɪɢɫ. 2). 
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5. ȼɢɝɧɭɬɭ ɪɭɱɤɭ ɫɬɜɨɪɢɦɨ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ʀʀ ɧɚɹɜɧɭ ɜɿɫɶ, ɹɤɚ ɩɨɤɚɡɭє ɜɢɝɢɧɢ ɪɭɱɤɢ ɿ 
ɜɿɞɨɛɪɚɠɟɧɚ ɭ ɞɿɣɫɧɭ ɜɟɥɢɱɢɧɭ ɧɚ ɜɢɝɥɹɞɿ ɫɩɟɪɟɞɭ. ɓɨɛ ɡɦɿɧɢɬɢ ɩɨɥɨɠɟɧɧɹ ɨɫɿ, 

ɫɤɨɪɢɫɬɚєɦɨɫɶ ɤɨɦɚɧɞɨɸ «3Dȼɢɪɿɜɧɹɬɢ» (ɩɚɧɟɥɶ «Ɋɟɞɚɝɭɜɚɧɧɹ»), ɹɤɚ ɞɨɡɜɨɥɹє 
ɜɢɪɿɜɧɸɜɚɬɢ ɨɛ’єɤɬɢ ɜɿɞɧɨɫɧɨ ɿɧɲɢɯ ɨɛ’єɤɬɿɜ ɭ  2D- ɿ 3D-ɩɪɨɫɬɨɪɚɯ. ȼɢɛɪɚɧɚ ɜɿɫɶ ɛɭɞɟ 
ɩɟɪɟɦɿɳɟɧɚ ɿ ɩɨɜɟɪɧɟɧɚ ɬɚɤ, ɳɨɛ ɛɚɡɨɜɚ ɬɨɱɤɚ 1, ɚ ɬɚɤɨɠ ɨɫɿ X ɿ Y ɜɢɯɿɞɧɨɝɨ ɨɛ'єɤɬɚ ɡɛɿɝɥɢɫɹ 
ɜ 3D-ɩɪɨɫɬɨɪɿ ɡ ɰɿɥɶɨɜɢɦ ɨɛ'єɤɬɨɦ (ɰɢɥɿɧɞɪɨɦ). Ʉɨɦɚɧɞɚ «3Dȼɢɪɿɜɧɹɬɢ» ɩɪɚɰɸє ɜ ɞɢɧɚɦɿɱɧɿɣ 
ɉɋɄ (ȾɉɋɄ), ɡɚɜɞɹɤɢ ɱɨɦɭ ɦɨɠɧɚ ɞɢɧɚɦɿɱɧɨ ɩɟɪɟɬɹɝɭɜɚɬɢ ɜɢɛɪɚɧɿ ɨɛ'єɤɬɢ ɿ ɜɢɪɿɜɧɸɜɚɬɢ ʀɯ ɡ 
ɦɟɠɟɸ ɬɜɟɪɞɨɬɿɥɶɧɨɝɨ ɨɛ'єɤɬɚ. 
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ɋɩɨɱɚɬɤɭ ɨɛɢɪɚєɦɨ ɤɭɪɫɨɪɨɦ ɦɢɲɿ ɛɚɡɨɜɭ ɬɨɱɤɭ 1 (ɪɢɫ. 3) ɧɚ ɜɢɯɿɞɧɨɦɭ ɨɛ'єɤɬɿ, ɹɤɢɣ 
ɩɨɬɪɿɛɧɨ ɩɟɪɟɦɿɫɬɢɬɢ ɞɥɹ ɫɭɦɿɳɟɧɧɹ ɡ ɛɚɡɨɜɨɸ ɬɨɱɤɨɸ 3 ɰɿɥɶɨɜɨɝɨ ɨɛ'єɤɬɚ. Ⱦɪɭɝɭ ɬɨɱɤɭ 2 
ɡɚɞɚєɦɨ ɧɚ ɨɫɿ X ɜɢɯɿɞɧɨɝɨ ɨɛ'єɤɬɚ (ɨɛɢɪɚєɦɨ ɤɿɧɟɰɶ ɨɫɶɨɜɨʀ ɥɿɧɿʀ, ɹɤɚ ɩɚɪɚɥɟɥɶɧɚ ɞɨ ɨɫɿ ɏ). 
Ⱦɪɭɝɚ ɬɨɱɤɚ ɡɚɞɚє ɧɨɜɢɣ ɧɚɩɪɹɦ ɨɫɿ X ɧɚ ɩɥɨɳɢɧɿ, ɩɚɪɚɥɟɥɶɧɿɣ ɩɥɨɳɢɧɿ XY ɩɨɬɨɱɧɨʀ ɉɋɄ. 
Ɍɪɟɬɸ ɬɨɱɤɭ 3 ɡɚɞɚєɦɨ ɧɚ ɩɨɡɢɬɢɜɧɿɣ ɩɥɨɳɢɧɿ XY ɨɛ'єɤɬɚ. Ɍɪɟɬɹ ɬɨɱɤɚ 3 ɜɢɡɧɚɱɚє ɨɪɿєɧɬɚɰɿɸ 
ɨɫɟɣ X ɿ Y ɜɢɯɿɞɧɨɝɨ ɨɛ'єɤɬɚ.  

Ⱦɚɥɿ ɩɟɪɟɯɨɞɢɦɨ ɞɨ ɡɚɩɢɬɿɜ, ɳɨ ɜɢɡɧɚɱɚɸɬɶ ɰɿɥɶɨɜɭ ɬɨɱɤɭ. ȼɢɤɨɪɢɫɬɨɜɭєɦɨ ɰɟɣ 
ɩɚɪɚɦɟɬɪ, ɹɤɳɨ ɨɫɿ X ɿ Y ɜɢɯɿɞɧɨɝɨ ɨɛ'єɤɬɚ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɚɪɚɥɟɥɶɧɿ ɨɫɹɯ X ɿ Y ɩɨɬɨɱɧɨʀ ɉɋɄ. 
Ɉɛɢɪɚєɦɨ ɩɟɪɲɭ ɰɿɥɶɨɜɭ ɬɨɱɤɭ – ɬɨɱɤɚ 3 –ɜɢɡɧɚɱɚє ɦɿɫɰɟ ɩɪɢɡɧɚɱɟɧɧɹ ɛɚɡɨɜɨʀ ɬɨɱɤɢ ɜɢɯɿɞɧɨɝɨ 
ɨɛ'єɤɬɚ. əɤɳɨ ɦɿɫɰɟ ɩɪɢɡɧɚɱɟɧɧɹ є ɩɥɨɳɢɧɨɸ ɧɚ ɿɫɧɭɸɱɨɦɭ ɬɜɟɪɞɨɦɭ ɨɛ'єɤɬɿ, ɤɨɪɢɫɬɭɜɚɱ 
ɦɨɠɟ ɜɢɡɧɚɱɢɬɢ ɩɥɨɳɢɧɭ ɦɿɫɰɹ ɩɪɢɡɧɚɱɟɧɧɹ ɨɞɧɿєɸ ɬɨɱɤɨɸ ɧɚ ɞɢɧɚɦɿɱɧɿɣ ɉɋɄ. 

Ⱦɪɭɝɚ ɰɿɥɶɨɜɚ ɬɨɱɤɚ – ɬɨɱɤɚ 4 – ɡɚɞɚє ɧɨɜɢɣ ɧɚɩɪɹɦɨɤ ɨɫɿ X ɞɥɹ ɦɿɫɰɹ ɩɪɢɡɧɚɱɟɧɧɹ ɧɚ 
ɩɥɨɳɢɧɿ, ɩɚɪɚɥɟɥɶɧɿɣ ɩɥɨɳɢɧɿ XY ɩɨɬɨɱɧɨʀ ɉɋɄ. Ɍɪɟɬɹ ɰɿɥɶɨɜɚ ɬɨɱɤɚ – ɬɨɱɤɚ 5 – ɡɚɞɚє 
ɨɪɿєɧɬɚɰɿɸ ɨɫɟɣ X ɿ Y ɰɿɥɶɨɜɨʀ ɩɥɨɳɢɧɿ. ɇɚ ɜɢɯɨɞɿ ɡɚɞɚєɦɨ ɩɚɪɚɥɟɥɶɧɿɫɬɶ ɨɫɟɣ X ɿ Y ɰɿɥɶɨɜɨɝɨ 
ɨɛ'єɤɬɚ ɨɫɹɯ X ɿ Y ɩɨɬɨɱɧɨʀ ɉɋɄ. 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 
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Ɍɚɤɢɦ ɱɢɧɨɦ ɦɢ ɩɟɪɟɦɿɫɬɢɥɢ ɿ ɩɨɜɟɪɧɭɥɢ ɜɿɫɶ ɪɭɱɤɢ ɿɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭ ɜɟɪɬɢɤɚɥɶɧɟ 
ɩɨɥɨɠɟɧɧɹ. ɋɚɦɟ ɬɚɤɟ ɩɨɥɨɠɟɧɧɹ ɥɿɧɿʀ ɧɚɦ ɩɨɬɪɿɛɧɟ ɹɤ ɬɪɚєɤɬɨɪɿɹ ɞɥɹ ɜɢɞɚɜɥɸɜɚɧɧɹ. 

6. Ʉɨɦɚɧɞɚ «Ɂɫɭɜ»  ɧɚ ɩɚɧɟɥɿ «Ɇɨɞɟɥɸɜɚɧɧɹ» ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 3D-ɬɿɥɚ ɚɛɨ 
3D-ɩɨɜɟɪɯɧɿ ɲɥɹɯɨɦ ɡɫɭɜɭ 2D-ɨɛ'єɤɬɚ ɭɡɞɨɜɠ ɪɨɡɿɦɤɧɭɬɨʀ ɚɛɨ ɡɚɦɤɧɭɬɨʀ ɬɪɚєɤɬɨɪɿʀ. 
Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɩɿɞɨɛ'єɤɬɢ-ɝɪɚɧɿ ɿ ɤɪɨɦɤɢ ɜɢɛɢɪɚɸɬɶɫɹ, ɭɬɪɢɦɭɸɱɢ ɤɥɚɜɿɲɭ Ctrl. ɓɨɛ 
ɚɜɬɨɦɚɬɢɱɧɨ ɜɢɞɚɥɢɬɢ ɜɢɯɿɞɧɭ ɝɟɨɦɟɬɪɿɸ, ɜɢɤɨɪɢɫɬɚɧɭ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɨɛ'єɤɬɚ, 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɢɫɬɟɦɧɚ ɡɦɿɧɧɚ Delobj. ɍ ɪɚɡɿ ɚɫɨɰɿɚɬɢɜɧɢɯ ɩɨɜɟɪɯɨɧɶ ɫɢɫɬɟɦɧɚ ɡɦɿɧɧɚ 
Delobj ɿɝɧɨɪɭєɬɶɫɹ ɿ ɜɢɯɿɞɧɚ ɝɟɨɦɟɬɪɿɹ ɧɟ ɜɢɞɚɥɹєɬɶɫɹ. ɉɨɜɟɪɯɧɿ ɡɫɭɜɚɸɬɶɫɹ ɹɤ NURBS-
ɩɨɜɟɪɯɧɿ ɚɛɨ ɹɤ ɩɪɨɰɟɞɭɪɧɿ ɩɨɜɟɪɯɧɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɧɚɱɟɧɧɹ ɫɢɫɬɟɦɧɨʀ ɡɦɿɧɧɨʀ 
Surfacemodelingmode. 

 
Ʉɨɦɚɧɞɚ «Ɂɫɭɜ» ɩɪɨɩɨɧɭє ɤɿɥɶɤɚ ɦɨɠɥɢɜɢɯ ɨɩɰɿɣ ɩɪɢ ʀʀ ɜɢɤɨɪɢɫɬɚɧɧɿ. 
Ɉɩɰɿɹ «ȼɢɪɿɜɧɸɜɚɧɧɹ» ɞɨɡɜɨɥɹє ɜɢɪɿɜɧɸɜɚɬɢ ɩɪɨɮɿɥɶ ɩɨ ɧɨɪɦɚɥɿ ɞɨ ɞɨɬɢɱɧɨʀ ɞɨ 

ɬɪɚєɤɬɨɪɿʀ ɡɫɭɜɭ. əɤɳɨ ɩɪɨɮɿɥɶ ɧɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɣ (ɧɟ ɪɨɡɬɚɲɨɜɚɧɢɣ ɩɨ ɧɨɪɦɚɥɿ) ɞɨ 
ɞɨɬɢɱɧɨʀ ɜ ɩɨɱɚɬɤɨɜɿɣ ɬɨɱɰɿ ɬɪɚєɤɬɨɪɿʀ, ɬɨ ɩɪɨɮɿɥɶ ɜɢɪɿɜɧɸєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ.  

Ɉɩɰɿɹ «Ȼɚɡɨɜɚ ɬɨɱɤɚ» ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɨɛ'єɤɬɿɜ, ɳɨ ɩɿɞɥɹɝɚɸɬɶ ɡɫɭɜɭ. 
Ɉɩɰɿɹ «Ɇɚɫɲɬɚɛ» ɡɚɞɚє ɦɚɫɲɬɚɛɧɢɣ ɤɨɟɮɿɰɿєɧɬ ɞɥɹ ɨɩɟɪɚɰɿʀ ɡɫɭɜɭ. Ɂɪɭɲɭɜɚɧɿ ɡ 

ɩɨɱɚɬɤɨɜɨʀ ɞɨ ɤɿɧɰɟɜɨʀ ɬɨɱɤɢ ɬɪɚєɤɬɨɪɿʀ ɨɛ'єɤɬɢ ɦɚɫɲɬɚɛɭɸɬɶɫɹ ɹɤ єɞɢɧɢɣ ɨɛ'єɤɬ. Ɇɨɠɧɚ 
ɦɚɫɲɬɚɛɭɜɚɬɢ ɜɢɛɪɚɧɿ ɨɛ'єɤɬɢ ɧɚ ɨɫɧɨɜɿ ɞɨɜɠɢɧɢ ɨɩɨɪɧɨɝɨ ɜɿɞɪɿɡɤɚ, ɡɚɞɚɧɨʀ ɡɚɡɧɚɱɟɧɧɹɦ 
ɬɨɱɨɤ ɚɛɨ ɜɜɟɞɟɧɧɹɦ ɡɧɚɱɟɧɶ. 

Ɉɩɰɿɹ «Ɂɚɤɪɭɱɭɜɚɧɧɹ» ɡɚɞɚє ɤɭɬ ɡɚɤɪɭɱɭɜɚɧɧɹ ɞɥɹ ɨɛ'єɤɬɿɜ, ɳɨ ɩɿɞɥɹɝɚɸɬɶ ɡɫɭɜɭ. Ʉɭɬ 
ɡɚɤɪɭɱɭɜɚɧɧɹ ɜɢɡɧɚɱɚє ɨɛɟɪɬɚɧɧɹ ɭɡɞɨɜɠ ɜɫɿєʀ ɞɨɜɠɢɧɢ ɬɪɚєɤɬɨɪɿʀ ɡɫɭɜɭ.  

ɉɪɢ ɚɤɬɢɜɧɿɣ ɤɨɦɚɧɞɿ «Ɂɫɭɜ» ɫɩɨɱɚɬɤɭ ɨɛɢɪɚєɦɨ ɤɭɪɫɨɪɨɦ ɦɢɲɿ ɨɛ’єɤɬ (ɡɨɛɪɚɠɟɧɧɹ Ⱥ), 
ɹɤɢɣ ɛɭɞɟɦɨ ɡɫɭɜɚɬɢ ɩɨ ɡɚɞɚɧɿɣ ɬɪɚєɤɬɨɪɿʀ. Ɉɛɢɪɚєɦɨ ɬɪɚєɤɬɨɪɿɸ ɡɫɭɜɭ – ɜɢɞɿɥɹєɦɨ ɤɭɪɫɨɪɨɦ 
ɦɢɲɿ ɩɟɪɟɦɿɳɟɧɭ ɜɿɫɶ ɪɭɱɤɢ. Ɋɟɡɭɥɶɬɚɬ ɡɫɭɜɭ ɩɨ ɬɪɚєɤɬɨɪɿʀ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 4.  
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɚɸɱɢ ɝɨɬɨɜɢɣ 2D-ɤɪɟɫɥɟɧɢɤ ɩɪɟɞɦɟɬɚ ɥɟɝɤɨ ɦɨɠɧɚ ɩɟɪɟɬɜɨɪɢɬɢ ɭ 3D-
ɨɛ’єɤɬ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɧɚɹɜɧɿ ɧɚ ɤɪɟɫɥɟɧɢɤɭ ɥɿɧɿʀ ɬɚ ɬɨɱɤɢ.  

ȼɩɪɨɜɚɞɠɟɧɧɹ ɭ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɦɟɬɨɞɢɱɧɢɯ ɩɿɞɯɨɞɿɜ ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ 
AutoCAD ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɩɿɞɜɚɥɢɧ ɡɧɚɧɶ, ɚɞɟɤɜɚɬɧɢɯ ɰɿɥɹɦ ɩɪɨɮɟɫɿɣɧɨʀ ɝɪɚɮɿɱɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɶɨɝɨ ɮɚɯɿɜɰɹ ɬɟɯɧɿɱɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ.  

 
1. https://www.autodesk.ru/products/autocad/features 
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ɍȾɄ 378.1 
 

əɄȱɋɌɖ ɍɄɊȺȲɇɋɖɄɈȲ ɈɋȼȱɌɂ ȼ ɄɈɇɌȿɄɋɌȱ  
ЄȼɊɈɉȿɃɋɖɄɈȽɈ ɉɊɈɋɌɈɊɍ ȼɂɓɈȲ ɈɋȼȱɌɂ 

 
QUALITY OF UKRAINIAN EDUCATION IN THE CONTEXT OF 
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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. 

 
ɉɢɬɚɧɧɹ ɹɤɨɫɬɿ ɨɫɜɿɬɢ ɧɚ ɫɶɨɝɨɞɧɿ є ɜɤɪɚɣ ɚɤɬɭɚɥɶɧɢɦɢ. ɉɨ-ɩɟɪɲɟ, ɰɟ ɩɨɜ’ɹɡɚɧɨ ɡ 

ɝɥɨɛɚɥɿɡɚɰɿєɸ: ɭɤɪɚʀɧɫɶɤɢɦ ɡɚɤɥɚɞɚɦ ɜɢɳɨʀ ɨɫɜɿɬɢ (ɁȼɈ) ɞɨɜɨɞɢɬɶɫɹ ɤɨɧɤɭɪɭɜɚɬɢ ɧɟ ɥɢɲɟ ɦɿɠ 
ɫɨɛɨɸ, ɚɥɟ ɿ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ. ɋɚɦɟ ɡɚɜɞɹɤɢ ɹɤɨɫɬɿ ɨɫɜɿɬɢ ɭɤɪɚʀɧɫɶɤɿ 
ɭɧɿɜɟɪɫɢɬɟɬɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɢɜɚɛɥɢɜɢɦɢ ɞɥɹ ɿɧɨɡɟɦɧɢɯ ɫɬɭɞɟɧɬɿɜ. Ⱦɨɜɿɪɚ ɭɤɪɚʀɧɫɶɤɨɝɨ 
ɫɭɫɩɿɥɶɫɬɜɚ ɞɨ ɹɤɨɫɬɿ ɨɫɜɿɬɢ, ɡɞɨɛɭɬɨʀ ɜ ɍɤɪɚʀɧɿ – ɧɟɨɛɯɿɞɧɢɣ ɟɥɟɦɟɧɬ ɬɨɝɨ, ɳɨɛ ɚɛɿɬɭɪɿєɧɬɢ 
ɧɚɜɱɚɥɢɫɹ ɭ ɜɿɬɱɢɡɧɹɧɢɯ ɁȼɈ. Ɍɚɤɿ ɫɤɥɚɞɨɜɿ ɜɧɭɬɪɿɲɧɶɨʀ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɹɤ 
ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɦɟɧɟɞɠɦɟɧɬ ɬɚ ɩɭɛɥɿɱɧɚ ɿɧɮɨɪɦɚɰɿɹ є ɨɱɿɤɭɜɚɧɧɹɦ ɚɛɿɬɭɪɿєɧɬɿɜ ɬɚ ʀɯ ɛɚɬɶɤɿɜ, 
ɨɫɤɿɥɶɤɢ ɨɤɪɿɦ ɪɟɩɭɬɚɰɿʀ ɭɧɿɜɟɪɫɢɬɟɬɭ, ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɜɚɠɥɢɜɨɸ є ɿɧɮɨɪɦɚɰɿɹ ɧɚ ɫɚɣɬɿ 
ɡɚɤɥɚɞɭ ɫɬɨɫɨɜɧɨ ɩɪɨɝɪɚɦ, ɤɪɢɬɟɪɿʀɜ ɜɿɞɛɨɪɭ ɧɚ ɧɚɜɱɚɧɧɹ, ɤɜɚɥɿɮɿɤɚɰɿʀ ɜɢɤɥɚɞɚɱɿɜ, ɩɪɨɰɟɞɭɪ 
ɨɰɿɧɸɜɚɧɧɹ, ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɁȼɈ ɬɚ ɧɚɜɱɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ, ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɹ 
ɜɢɩɭɫɤɧɢɤɿɜ ɬɨɳɨ. ȱɧɲɢɦ ɜɚɠɥɢɜɢɦ ɚɫɩɟɤɬɨɦ є ɿɧɧɨɜɚɰɿɣɧɢɣ ɬɢɩ ɩɪɨɝɪɟɫɭ ɡɿ ɲɜɢɞɤɨɸ ɡɦɿɧɨɸ 
ɬɟɯɧɨɥɨɝɿɣ, ɿɞɟɣ, ɡɧɚɧɶ. ȼɿɞɩɨɜɿɞɧɨ, ɹɤɿɫɧɚ ɨɫɜɿɬɚ ɩɨɜɢɧɧɚ ɜɪɚɯɨɜɭɜɚɬɢ ɬɪɚɧɫɮɨɪɦɚɰɿɣɧɿ 
ɩɪɨɰɟɫɢ ɜ ɫɭɫɩɿɥɶɫɬɜɿ. ȼ ɤɨɧɬɟɤɫɬɿ ɨɫɜɿɬɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɰɟ ɿ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɤɨɦɭɧɿɤɚɬɢɜɧɿ 
ɬɟɯɧɨɥɨɝɿʀ, ɿ ɬɿɫɧɢɣ ɡɜ'ɹɡɨɤ ɦɿɠ ɨɫɜɿɬɨɸ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹɦɢ, ɿ ɿɧɧɨɜɚɰɿʀ ɭ ɦɟɬɨɞɚɯ ɜɢɤɥɚɞɚɧɧɹ. 
Ɏɨɪɦɭɜɚɧɧɹ ɩɨɪɹɞ ɡ ɩɪɨɮɟɫɿɣɧɢɦɢ ɧɚɫɤɪɿɡɧɢɯ ɧɚɜɢɱɨɤ (ɡɞɚɬɧɿɫɬɶ ɞɨ ɚɛɫɬɪɚɤɬɧɨɝɨ ɦɢɫɥɟɧɧɹ, 
ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ; ɧɚɜɢɱɤɢ ɦɿɠɨɫɨɛɢɫɬɿɫɧɨʀ ɜɡɚєɦɨɞɿʀ; ɭɦɿɧɧɹ ɩɪɚɰɸɜɚɬɢ ɜ ɤɨɦɚɧɞɿ) є 
ɨɱɿɤɭɜɚɧɧɹɦ ɪɨɛɨɬɨɞɚɜɰɿɜ, ɪɢɧɤɭ ɩɪɚɰɿ ɜɿɞ ɹɤɿɫɧɨʀ ɨɫɜɿɬɢ ɜ ɭɧɿɜɟɪɫɢɬɟɬɿ ɬɚ ɨɱɿɤɭɜɚɧɧɹɦ 
ɫɬɭɞɟɧɬɿɜ. Ʉɨɦɩɟɬɟɧɰɿʀ, ɹɤɿ ɨɬɪɢɦɚɸɬɶ ɱɢ ɩɪɢɦɧɨɠɚɬɶ ɡɞɨɛɭɜɚɱɿ ɜɢɳɨʀ ɨɫɜɿɬɢ ɜ ɩɪɨɰɟɫɿ 
ɧɚɜɱɚɧɧɹ ɦɚɸɬɶ ɞɨɩɨɦɨɝɬɢ ɜ ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɿ ɬɚ ɭɫɩɿɲɧɿɣ ɤɚɪ’єɪɿ. Ɇɚɫɨɜɢɣ ɯɚɪɚɤɬɟɪ ɜɢɳɨʀ 
ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ (ɛɥɢɡɶɤɨ 80% ɜɢɩɭɫɤɧɢɤɿɜ ɲɤɿɥ ɡɞɨɛɭɜɚє ɜɢɳɭ ɨɫɜɿɬɭ) ɜɢɦɚɝɚє 
ɫɬɭɞɟɧɬɨɰɟɧɬɪɨɜɚɧɨɝɨ ɧɚɜɱɚɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɫɬɭɞɟɧɬɿɜ ɬɚ ʀɯ ɩɨɬɪɟɛ ɲɥɹɯɨɦ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɧɚɞɚɧɧɹ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ, ɪɨɡɦɚʀɬɬɹ ɩɟɞɚɝɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ, 
ɩɿɞɬɪɢɦɤɢ ɫɬɭɞɟɧɬɿɜ ɡ ɛɨɤɭ ɜɢɤɥɚɞɚɱɚ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɿ ɬ.ɩ.. 

ȼɧɭɬɪɿɲɧє ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɨɫɜɿɬɢ ɬɚ ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜ ɭɧɿɜɟɪɫɢɬɟɬɿ ɩɨɜɢɧɧɨ 
ɜɤɥɸɱɚɬɢ ɧɟ ɥɢɲɟ ɟɮɟɤɬɢɜɧɿ ɭɩɪɚɜɥɿɧɫɶɤɿ ɪɿɲɟɧɧɹ, ɚɥɟ ɿ ɮɨɪɦɭɜɚɬɢ ɤɭɥɶɬɭɪɭ ɹɤɨɫɬɿ. Ⱥɞɠɟ ɞɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɧɚɣɤɪɚɳɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɩɨɬɪɿɛɧɚ ɧɟ ɥɢɲɟ ɜɢɤɨɧɚɜɱɚ ɦɨɬɢɜɚɰɿɹ ɩɟɪɫɨɧɚɥɭ ɿ 
ɨɪɿєɧɬɚɰɿɹ ɧɚ ɩɟɜɧɿ ɩɨɤɚɡɧɢɤɢ, ɚɥɟ ɿ ɭɫɜɿɞɨɦɥɟɧɧɹ ɜɥɚɫɧɨʀ ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ ɤɨɠɧɨɝɨ ɧɚɭɤɨɜɨ-
ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɫɩɿɜɪɨɛɿɬɧɢɤɚ ɡɚ ɹɤɿɫɬɶ ɨɫɜɿɬɢ, ɩɪɚɝɧɟɧɧɹ ɩɪɨɮɟɫɿɣɧɨ ɪɨɡɜɢɜɚɬɢɫɹ, 
ɩɿɞɬɪɢɦɭɜɚɬɢ ɜɧɭɬɪɿɲɧɸ ɩɨɥɿɬɢɤɭ ɁȼɈ ɬɚ ɮɨɪɦɭɜɚɬɢ ɩɨɡɢɬɢɜɧɢɣ ɿɦɿɞɠ ɫɜɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. 

ɇɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɤɥɚɞɨɦ ɜɢɳɨʀ ɨɫɜɿɬɢ ɹɤɨɫɬɿ ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ 
ɹɤɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ (ɫɢɫɬɟɦɢ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ) є ɜɢɦɨɝɨɸ ɡɚɤɨɧɨɞɚɜɫɬɜɚ 
ɍɤɪɚʀɧɢ, ɡɨɤɪɟɦɚ ɡɚɤɨɧɿɜ «ɉɪɨ ɜɢɳɭ ɨɫɜɿɬɭ» ɬɚ «ɉɪɨ ɨɫɜɿɬɭ», ɫɬɚɧɞɚɪɬɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɨɳɨ.  
Ɍɚɤ, ɭ ɫɬ.431 ɝɥ.23 ɍɝɨɞɢ ɩɪɨ ɚɫɨɰɿɚɰɿɸ ɦɿɠ ɍɤɪɚʀɧɨɸ ɬɚ Єɜɪɨɩɟɣɫɶɤɢɦ ɫɨɸɡɨɦ ɜɢɡɧɚɱɚɸɬɶɫɹ 
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ɡɨɛɨɜ’ɹɡɚɧɧɹ ɫɬɨɪɿɧ ɚɤɬɢɜɿɡɭɜɚɬɢ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɨ ɭ ɜɢɳɿɣ ɨɫɜɿɬɿ ɲɥɹɯɨɦ ɫɩɪɢɹɧɧɹ ɡɛɥɢɠɟɧɧɸ 
ɭ ɰɿɣ ɫɮɟɪɿ, ɹɤɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɪɚɦɤɚɯ Ȼɨɥɨɧɫɶɤɨɝɨ ɩɪɨɰɟɫɭ, ɩɨɝɥɢɛɥɟɧɧɹ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ ɦɿɠ 
ɁȼɈ, ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɬɚ ɩɨɫɢɥɟɧɧɹ ɡɧɚɱɭɳɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ. ɉɥɚɧɨɦ ɡɚɯɨɞɿɜ ɿɡ ɜɢɤɨɧɚɧɧɹ 
ɍɝɨɞɢ ɩɪɨ ɚɫɨɰɿɚɰɿɸ ɩɟɪɟɞɛɚɱɟɧɨ: ɞɨɬɪɢɦɚɧɧɹ ɡɚɝɚɥɶɧɢɯ ɩɪɢɧɰɢɩɿɜ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɿɫɧɨʀ 
ɨɫɜɿɬɢ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀ ɭ ɤɨɧɬɟɤɫɬɿ Ɋɚɦɤɢ ɤɜɚɥɿɮɿɤɚɰɿɣ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɩɪɨɫɬɨɪɭ 
ɜɢɳɨʀ ɨɫɜɿɬɢ; ɪɨɡɛɭɞɨɜɭ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ ɧɚ ɨɫɧɨɜɿ Єɜɪɨɩɟɣɫɶɤɢɯ 
ɫɬɚɧɞɚɪɬɿɜ ɿ ɪɟɤɨɦɟɧɞɚɰɿɣ; ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɜɧɭɬɪɿɲɧɶɨʀ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɹɤɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ Єɜɪɨɩɟɣɫɶɤɢɯ ɫɬɚɧɞɚɪɬɿɜ ɿ ɪɟɤɨɦɟɧɞɚɰɿɣ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɜɢɳɨʀ 
ɨɫɜɿɬɢ. 

Ɂɚ ɩ.23, ɫɬ.1 ɡɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɨɫɜɿɬɭ» ɹɤɿɫɬɶ ɨɫɜɿɬɢ є ɜɿɞɩɨɜɿɞɧɿɫɬɸ ɪɟɡɭɥɶɬɚɬɿɜ 
ɧɚɜɱɚɧɧɹ ɜɢɦɨɝɚɦ, ɜɫɬɚɧɨɜɥɟɧɢɦ ɡɚɤɨɧɨɞɚɜɫɬɜɨɦ, ɜɿɞɩɨɜɿɞɧɢɦ ɫɬɚɧɞɚɪɬɨɦ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɚ 
(ɚɛɨ) ɞɨɝɨɜɨɪɨɦ ɩɪɨ ɧɚɞɚɧɧɹ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ. əɤɿɫɬɶ ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ (ɭ ɜɢɳɿɣ ɨɫɜɿɬɿ) – ɰɟ 
ɪɿɜɟɧɶ ɨɪɝɚɧɿɡɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ ɭ ɁȼɈ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɫɬɚɧɞɚɪɬɚɦ ɜɢɳɨʀ ɨɫɜɿɬɢ, 
ɡɚɛɟɡɩɟɱɭє ɡɞɨɛɭɬɬɹ ɨɫɨɛɚɦɢ ɹɤɿɫɧɨʀ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɚ ɫɩɪɢɹє ɫɬɜɨɪɟɧɧɸ ɧɨɜɢɯ ɡɧɚɧɶ. Ɇɟɬɨɸ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ ɜɢɡɧɚɱɟɧɨ ɝɚɪɚɧɬɭɜɚɧɧɹ ɹɤɨɫɬɿ 
ɨɫɜɿɬɢ, ɮɨɪɦɭɜɚɧɧɹ ɞɨɜɿɪɢ ɫɭɫɩɿɥɶɫɬɜɚ ɞɨ ɫɢɫɬɟɦɢ ɬɚ ɡɚɤɥɚɞɿɜ ɨɫɜɿɬɢ, ɩɨɫɬɿɣɧɟ ɬɚ ɩɨɫɥɿɞɨɜɧɟ 
ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɨɫɜɿɬɢ, ɞɨɩɨɦɨɝɭ ɡɚɤɥɚɞɚɦ ɨɫɜɿɬɢ ɬɚ ɿɧɲɢɦ ɫɭɛ’єɤɬɚɦ ɨɫɜɿɬɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ 
ɭ ɩɿɞɜɢɳɟɧɧɿ ɹɤɨɫɬɿ ɨɫɜɿɬɢ. Ɋɨɡɞɿɥ 5 ɡɚɤɨɧɭ ɍɤɪɚʀɧɢ «ɉɪɨ ɜɢɳɭ ɨɫɜɿɬɭ» ɭɪɚɯɨɜɭє ɩɨɥɨɠɟɧɧɹ 
Ȼɨɥɨɧɫɶɤɨɝɨ ɩɪɨɰɟɫɭ ɬɚ ɭɧɨɪɦɨɜɭє ɫɢɫɬɟɦɭ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ 
ɿɡ ɫɢɫɬɟɦɢ ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ, ɫɢɫɬɟɦɢ ɡɨɜɧɿɲɧɶɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɬɚ 
ɫɢɫɬɟɦɢ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɞɿɹɥɶɧɨɫɬɿ ɇɚɰɿɨɧɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɿɡ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɜɢɳɨʀ 
ɨɫɜɿɬɢ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɍɤɪɚʀɧɢ ɜɧɭɬɪɿɲɧɹ ɫɢɫɬɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɹɤɨɫɬɿ ɨɫɜɿɬɢ 
ɦɨɠɟ ɜɤɥɸɱɚɬɢ: 

1.) ɜɢɡɧɚɱɟɧɿ ɩɪɢɧɰɢɩɢ, ɩɪɨɰɟɞɭɪɢ ɬɚ ɩɨɥɿɬɢɤɭ ɡɚɛɟɡɩɟɱɟɧɧɹ  ɹɤɨɫɬɿ ɜɢɳɨʀ ɨɫɜɿɬɢ; 
2.) ɡɞɿɣɫɧɟɧɧɹ ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ ɩɟɪɿɨɞɢɱɧɨɝɨ ɩɟɪɟɝɥɹɞɭ ɩɪɨɝɪɚɦ; 
3.) ɳɨɪɿɱɧɟ ɨɰɿɧɸɜɚɧɧɹ ɡɞɨɛɭɜɚɱɿɜ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɯ ɿ ɩɟɞɚɝɨɝɿɱɧɢɯ 

ɩɪɚɰɿɜɧɢɤɿɜ ɁȼɈ ɬɚ ɪɟɝɭɥɹɪɧɟ ɨɩɪɢɥɸɞɧɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɬɚɤɢɯ ɨɰɿɧɸɜɚɧɶ ɧɚ ɨɮɿɰɿɣɧɨɦɭ ɜɟɛ-
ɫɚɣɬɿ ɁȼɈ, ɧɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɬɟɧɞɚɯ ɬɨɳɨ; 

4.) ɨɩɪɢɥɸɞɧɟɧɿ ɤɪɢɬɟɪɿʀ, ɩɪɚɜɢɥɚ ɿ ɩɪɨɰɟɞɭɪɢ ɨɰɿɧɸɜɚɧɧɹ ɩɟɞɚɝɨɝɿɱɧɨʀ (ɧɚɭɤɨɜɨ-
ɩɟɞɚɝɨɝɿɱɧɨʀ) ɞɿɹɥɶɧɨɫɬɿ ɩɟɞɚɝɨɝɿɱɧɢɯ ɬɚ ɧɚɭɤɨɜɨ-ɩɟɞɚɝɨɝɿɱɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ; 

5.) ɨɩɪɢɥɸɞɧɟɧɿ ɤɪɢɬɟɪɿʀ, ɩɪɚɜɢɥɚ ɿ ɩɪɨɰɟɞɭɪɢ ɨɰɿɧɸɜɚɧɧɹ ɭɩɪɚɜɥɿɧɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ 
ɤɟɪɿɜɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ ɁȼɈ; 

6.) ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɿɞɜɢɳɟɧɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀ ɩɟɞɚɝɨɝɿɱɧɢɯ, ɧɚɭɤɨɜɢɯ ɿ ɧɚɭɤɨɜɨ-
ɩɟɞɚɝɨɝɿɱɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ; 

7.) ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɢɯ ɪɟɫɭɪɫɿɜ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ, ɭ 
ɬ.ɱ. ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ ɡɚ ɤɨɠɧɨɸ ɨɫɜɿɬɧɶɨɸ ɩɪɨɝɪɚɦɨɸ; 

8.) ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɨɫɜɿɬɧɿɦ 
ɩɪɨɰɟɫɨɦ; 

9.) ɡɚɛɟɡɩɟɱɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɨɫɜɿɬɧɿ ɩɪɨɝɪɚɦɢ, ɫɬɭɩɟɧɿ ɜɢɳɨʀ ɨɫɜɿɬɢ ɬɚ ɤɜɚɥɿɮɿɤɚɰɿʀ; 
10.) ɫɬɜɨɪɟɧɧɹ ɭ ɡɚɤɥɚɞɿ ɨɫɜɿɬɢ ɿɧɤɥɸɡɢɜɧɨɝɨ ɨɫɜɿɬɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 
11.) ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɬɪɢɦɚɧɧɹ ɩɪɢɧɰɢɩɿɜ ɚɤɚɞɟɦɿɱɧɨʀ ɞɨɛɪɨɱɟɫɧɨɫɬɿ ɩɪɚɰɿɜɧɢɤɚɦɢ ɁȼɈ 

ɬɚ ɡɞɨɛɭɜɚɱɚɦɢ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɭ ɬ.ɱ. ɫɬɜɨɪɟɧɧɹ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɟɮɟɤɬɢɜɧɨʀ 
ɫɢɫɬɟɦɢ ɡɚɩɨɛɿɝɚɧɧɹ ɬɚ ɜɢɹɜɥɟɧɧɹ ɚɤɚɞɟɦɿɱɧɨɝɨ ɩɥɚɝɿɚɬɭ. 

Ɋɟɮɨɪɦɚ ɜɢɳɨʀ ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ є ɡɚ ɫɜɨєɸ ɫɭɬɧɿɫɬɸ ɜɿɞɨɛɪɚɠɟɧɧɹɦ ɩɪɨɰɟɫɿɜ ɬɚ 
ɬɟɧɞɟɧɰɿɣ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɩɪɨɫɬɨɪɭ ɜɢɳɨʀ ɨɫɜɿɬɢ. ɍɤɪɚʀɧɫɶɤɿ ɁȼɈ ɩɨɫɬɭɩɨɜɨ ɚɞɚɩɬɭɸɬɶɫɹ ɞɨ 
ɧɨɜɢɯ ɜɢɦɨɝ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɳɨɞɨ ɪɟɮɨɪɦɭɜɚɧɧɹ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɫɬɢɤɚɸɱɢɫɶ ɡɿ ɫɤɥɚɞɧɨɳɚɦɢ 
ɜɿɞɫɭɬɧɨɫɬɿ ɬɪɚɞɢɰɿɣɧɢɯ ɞɥɹ ɭɤɪɚʀɧɫɶɤɨʀ ɫɢɫɬɟɦɢ ɜɢɳɨʀ ɨɫɜɿɬɢ ɱɿɬɤɢɯ ɦɟɯɚɧɿɡɦɿɜ ɪɟɚɥɿɡɚɰɿʀ. 
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ВȭȚȟȐȏȕяȕȐȑ ȚȈ ȏȈȘțȉȭȎȕȐȑ ȌȖșȊȭȌ ȗȭȌȋȖȚȖȊȒȐ ȜȈȝȭȊȞȭȊ ț ȏȈȒȓȈȌȈȝ ȊȐȡȖȮ ȖșȊȭȚȐ 

 

204 

ɍȾɄ 378.147:744 
 

ȼɂɄɈɊɂɋɌȺɇɇə «ɏɆȺɊɇɂɏ» ɆɈɀɅɂȼɈɋɌȿɃ ɆȿɋȿɇȾɀȿɊȺ 
TELEGRAM ɍ ɉɊɈɐȿɋȱ ȼɂȼɑȿɇɇə ɇȺɋɄɊȱɁɇɈȽɈ ɆɈȾȿɅɘȼȺɇɇə  

 
USE OF CLOUD FEATURES OF THE TELEGRAM MESSENGER DURING PLM 

MODELING PREPARATION 
 

ɋɨɥɨɜɣɨɜ Ⱥɧɞɪɿɣ, Ɋɚɣɤɨɜɫьɤɚ Ƚɚɥɢɧɚ 
 

ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

ɜɭɥ. ɑɭɞɧɿɜɫɶɤɚ, 103, ɦ. ɀɢɬɨɦɢɪ, ɍɤɪɚʀɧɚ, 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 

 
ɋɭɱɚɫɧɟ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɭ ɫɜɿɬɿ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɨɫɬɿɣɧɢɦ 

ɪɨɡɲɢɪɟɧɧɹɦ ɦɨɠɥɢɜɨɫɬɟɣ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ (ɋȺɉɊ), ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ 
ɩɪɨɝɪɚɦɧɢɯ ɩɪɨɞɭɤɬɿɜ ɞɨɡɜɨɥɹє ɛɭɞɶ-ɹɤɢɦ ɩɿɞɩɪɢєɦɫɬɜɚɦ ɨɛɪɚɬɢ ɫɚɦɟ ɬɭ ɫɢɫɬɟɦɭ, ɹɤɚ 
ɜɿɞɩɨɜɿɞɚє ɭɫɿɦ ɧɟɨɛɯɿɞɧɢɦ ɜɢɦɨɝɚɦ ɜɢɪɨɛɧɢɱɨɝɨ ɩɪɨɰɟɫɭ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ є ɭɫɿ 
ɭɦɨɜɢ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɭɡɶɤɨɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɋȺɉɊ, ɧɟ ɦɟɧɲ ɜɚɠɥɢɜɨ ɬɚɤɨɠ ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ 
ɿ ɧɚ ɞɨɩɨɦɿɠɧɿ ɿɧɫɬɪɭɦɟɧɬɢ ɭ ɩɪɨɰɟɫɿ ɪɨɛɨɬɢ ɿɡ ɫɢɫɬɟɦɚɦɢ. ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɞɥɹ ɧɚɣɛɿɥɶɲ 
ɨɩɬɢɦɚɥɶɧɨʀ ɪɨɛɨɬɢ ɡ ɞɚɧɢɦɢ, ɹɤ ɩɿɞ ɱɚɫ ɩɿɞɝɨɬɨɜɤɢ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɡ ɦɟɯɚɧɿɱɧɨʀ ɿɧɠɟɧɟɪɿʀ, 
ɬɚɤ ɿ ɩɪɢ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ, ɧɟɨɛɯɿɞɧɨ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɦɟɫɟɧɞɠɟɪ 
Telegram, ɜɚɠɥɢɜɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɹɤɨɝɨ є ɧɟɨɛɦɟɠɟɧɟ ɯɦɚɪɧɟ ɫɯɨɜɢɳɟ. Ɇɨɜɚ ɣɞɟ ɩɪɨ 
ɡɛɟɪɿɝɚɧɧɹ ɛɭɞɶ-ɹɤɢɯ ɦɚɫɢɜɿɜ ɿɧɮɨɪɦɚɰɿʀ ɬɚ ʀʀ ɡɪɭɱɧɨʀ ɩɟɪɟɞɚɱɿ ɿɧɲɢɦ ɤɨɪɢɫɬɭɜɚɱɚɦ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɫɬɚɧɞɚɪɬɧɿ ɦɨɠɥɢɜɨɫɬɿ ɩɥɚɬɮɨɪɦɢ. 

Ɇɢ ɜɜɚɠɚєɦɨ, ɳɨ ɭ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɛɚɤɚɥɚɜɪɿɜ ɡ ɦɟɯɚɧɿɱɧɨʀ ɿɧɠɟɧɟɪɿʀ, ɩɪɢ ɜɢɜɱɟɧɧɿ 
ɋȺɉɊ, ɦɨɠɧɚ ɚɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɫɟɧɞɠɟɪ Telegram. ɍ ɰɢɯ ɦɟɠɚɯ ɦɨɠɧɚ ɡɚɞɿɹɬɢ 
ɦɟɫɟɧɞɠɟɪ ɞɥɹ ɪɿɡɧɢɯ ɩɪɢɡɧɚɱɟɧɶ, ɩɨɱɢɧɚɸɱɢ ɡɜɢɱɚɣɧɢɦɢ ɤɨɧɫɭɥɶɬɚɰɿɹɦɢ ɡ ɜɢɤɥɚɞɚɱɟɦ ɿ 
ɡɚɤɿɧɱɭɸɱɢ ɡɛɟɪɟɠɟɧɧɹɦ ɜɢɤɨɧɚɧɢɯ ɡɚɜɞɚɧɶ, ɚ ɬɚɤɨɠ ʀɯ ɤɚɬɚɥɨɝɿɡɚɰɿєɸ. 

Ɂɿ ɫɬɨɪɨɧɢ ɜɢɤɥɚɞɚɱɚ ɝɨɥɨɜɧɟ ɡɚɜɞɚɧɧɹ – ɰɟ ɡɪɭɱɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɫɬɭɞɟɧɬɚɦ.  
 

 
Ɋɢɫ. 1. Ɋɨɡɞɿɥ ɡɛɟɪɟɠɟɧɢɯ ɩɨɜɿɞɨɦɥɟɧɶ ɿɡ ɡɚɜɞɚɧɧɹɦɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ 

 

 

 

 

 

 

 

 

 

 

 



ІȕȕȖȊȈȞȭȑȕȭ ȚȍȝȕȖȓȖȋȭȮ ȘȖȏȊȐȚȒț ȔȈȠȐȕȖȉțȌțȊȈȕȕя ȚȈ ȍȜȍȒȚȐȊȕȖȋȖ ȜțȕȒȞȭȖȕțȊȈȕȕя ȚȘȈȕșȗȖȘȚȕȐȝ 
șȐșȚȍȔ. ǺȍȏȐ ȌȖȗȖȊȭȌȍȑ. 
НȈȞȭȖȕȈȓьȕȐȑ țȕȭȊȍȘșȐȚȍȚ ȊȖȌȕȖȋȖ ȋȖșȗȖȌȈȘșȚȊȈ ȚȈ ȗȘȐȘȖȌȖȒȖȘȐșȚțȊȈȕȕя, 21-23 ȚȘȈȊȕя 2019 ȘȖȒț 

 

205 

 

ɇɚ ɪɢɫ. 1 ɧɚɜɟɞɟɧɢɣ ɩɪɢɤɥɚɞ ɨɮɨɪɦɥɟɧɧɹ ɡɚɜɞɚɧɶ. Ȼɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɜɞɚɧɧɹ ɡɚɡɞɚɥɟɝɿɞɶ 
ɡɛɟɪɿɝɚɸɬɶɫɹ ɭ ɨɫɨɛɢɫɬɨɦɭ ɪɨɡɞɿɥɿ ɤɨɪɢɫɬɭɜɚɱɚ, ɫɬɭɞɟɧɬɚɦ ɿɧɮɨɪɦɚɰɿɹ ɩɟɪɟɫɢɥɚєɬɶɫɹ. 
ȼɿɞɩɨɜɿɞɧɿ ɛɟɫɿɞɢ ɡɿ ɫɬɭɞɟɧɬɚɦɢ ɬɚɤɨɠ ɩɨɜɢɧɧɿ ɫɬɜɨɪɸɜɚɬɢɫɹ ɡɚɡɞɚɥɟɝɿɞɶ ɬɚ ɚɞɦɿɧɿɫɬɪɭɜɚɬɢɫɹ 
ɜɢɤɥɚɞɚɱɚɦɢ.  

 

 
Ɋɢɫ. 2. ȱɧɮɨɪɦɚɰɿɣɧɟ ɩɨɜɿɞɨɦɥɟɧɧɹ, ɧɚɞɿɫɥɚɧɟ ɫɬɭɞɟɧɬɨɦ ɜɢɤɥɚɞɚɱɭ 

 
Ʉɨɥɢ ɫɬɭɞɟɧɬ ɡɚɜɟɪɲɢɜ ɪɨɛɨɬɭ ɧɚɞ ɬɢɦ ɱɢ ɿɧɲɢɦ ɩɪɚɤɬɢɱɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɜɿɧ ɦɚє 

ɧɚɞɿɫɥɚɬɢ ɪɟɡɭɥɶɬɚɬɢ ɜɢɤɥɚɞɚɱɭ, ɞɥɹ ɰɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜɠɟ ɨɫɨɛɢɫɬɿ ɩɨɜɿɞɨɦɥɟɧɧɹ, ɚɥɟ 
ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɯɟɲɬɟɝɿɜ – ɤɥɸɱɨɜɟ ɫɥɨɜɨ ɚɛɨ ɞɟɤɿɥɶɤɚ ɫɥɿɜ, ɳɨ ɩɨɥɟɝɲɭє ɩɨɲɭɤ ɩɨ 
ɧɟɨɛɯɿɞɧɨɦɭ ɡɦɿɫɬɭ. ɍ ɜɢɩɚɞɤɭ ɡ ɜɢɤɨɧɚɧɧɹɦ ɡɚɜɞɚɧɶ ɧɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ є ɡɚɡɧɚɱɟɧɧɹ ɭ 
ɩɨɜɿɞɨɦɥɟɧɧɿ ɧɚɡɜɢ ɪɨɛɨɬɢ, ɩɪɿɡɜɢɳɚ ɫɬɭɞɟɧɬɚ ɬɚ ɣɨɝɨ ɝɪɭɩɢ. ɇɚ ɨɫɧɨɜɿ ɰɿєʀ ɿɧɮɨɪɦɚɰɿʀ ɦɨɠɧɚ 
ɡɧɚɯɨɞɢɬɢ ɨɤɪɟɦɨ ɭɫɿ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɚ, ɚ ɬɚɤɨɠ ɭɫɿ ɪɨɛɨɬɢ ɡɚ ɧɚɡɜɨɸ. ɋɚɦɟ ɬɚɤ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɡɪɭɱɧɚ ɤɚɬɚɥɨɝɿɡɚɰɿɹ ɩɪɚɤɬɢɱɧɢɯ ɡɚɜɞɚɧɶ ɡɚ ɞɨɩɨɦɨɝɨɸ ɯɟɲɬɟɝɿɜ, ɬɚɤɨɠ ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɜɢɱɚɣɧɢɣ ɩɨɲɭɤ.  

Ɍɚɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɡɚɞɿɹɬɢ ɿ ɬɚɤ ɡɜɚɧɢɯ Telegram-ɛɨɬɿɜ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɮɿɰɿɣɧɨɝɨ 
ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɨɠɧɚ ɡɚɜɚɧɬɚɠɢɬɢ ɧɟɨɛɯɿɞɧɿ ɡɚɜɞɚɧɧɹ ɬɚ ɧɟɨɛɯɿɞɧɢɣ ɨɩɢɫ, ɰɟ ɫɭɬɬєɜɨ ɫɩɪɨɳɭє 
ɪɨɛɨɬɭ ɫɬɭɞɟɧɬɚɦ, ɳɨ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɿɧɞɢɜɿɞɭɚɥɶɧɢɦ ɝɪɚɮɿɤɨɦ ɬɚ ɧɟ ɦɚɸɬɶ ɡɦɨɝɢ ɩɨɫɬɿɣɧɨ 
ɜɿɞɜɿɞɭɜɚɬɢ ɡɚɧɹɬɬɹ. 

ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɬɚɤɢɣ ɩɿɞɯɿɞ ɞɨ ɪɨɛɨɬɢ ɡ ɞɚɧɢɦɢ ɩɿɞ ɱɚɫ ɜɢɜɱɟɧɧɹ ɧɚɫɤɪɿɡɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɫɨɛɚɦɢ ɋȺɉɊ ɞɨɡɜɨɥɹє ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɦɟɪɟɠɟɜɨɝɨ ɫɯɨɜɢɳɚ ɭɧɿɜɟɪɫɢɬɟɬɭ, 
ɹɤɟ є ɥɨɤɚɥɶɧɢɦ ɬɚ ɧɟɡɪɭɱɧɢɦ. ȼɢɤɨɪɢɫɬɚɧɧɹ Telegram ɭ ɜɢɳɟɡɚɡɧɚɱɟɧɢɯ ɰɿɥɹɯ ɫɭɬɬєɜɨ 
ɫɩɪɨɳɭє ɪɨɛɨɬɭ ɡ ɿɧɮɨɪɦɚɰɿєɸ, ɳɨ ɚɤɬɭɚɥɶɧɨ ɭ ɦɟɠɚɯ ɪɨɛɨɬɢ ɡ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɞɚɧɢɯ ɭ 
ɧɚɫɤɪɿɡɧɨɦɭ ɦɨɞɟɥɸɜɚɧɧɿ. Ɍɚɤɨɠ ɦɟɫɟɧɞɠɟɪ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɞɨɫɬɭɩ ɞɨ ɧɟɨɛɯɿɞɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ ɭ ɛɭɞɶ-ɹɤɨɦɭ ɦɿɫɰɿ, ɤɪɿɦ ɬɨɝɨ, ɰɟ ɫɩɪɨɳɭє ɜɡɚєɦɨɞɿɸ ɦɿɠ ɫɬɭɞɟɧɬɨɦ ɬɚ ɜɢɤɥɚɞɚɱɟɦ.  
 
1. Ɇɚɪɤɨɜɚ Ɉ. Ɇ. ɏɦɚɪɧɿ ɬɟɯɧɨɥɨɝɿʀ ɧɚɜɱɚɧɧɹ: ɜɢɬɨɤɢ / Ɉ. Ɇ. Ɇɚɪɤɨɜɚ, ɋ. Ɉ. ɋɟɦɟɪɿɤɨɜ, Ⱥ. Ɇ. ɋɬɪɸɤ 
// ȱɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɿ ɡɚɫɨɛɢ ɧɚɜɱɚɧɧɹ. - 2015. - Ɍ. 46, ɜɢɩ. 2. - ɋ. 29-44. - Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://nbuv.gov.ua/UJRN/ITZN_2015_46_2_6  

2. Ɋɚɣɤɨɜɫɶɤɚ Ƚ.Ɉ. ɉɚɪɚɞɢɝɦɚ ɩɿɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɿɜ ɡ ɦɟɯɚɧɿɱɧɨʀ ɿɧɠɟɧɟɪɿʀ ɩɪɢ ɧɚɫɤɪɿɡɧɨɦɭ 
ɦɨɞɟɥɸɜɚɧɧɿ ɭ ɫɭɱɚɫɧɢɯ ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ ɋȺɉɊ / Ƚ.Ɉ. Ɋɚɣɤɨɜɫɶɤɚ, Ⱥ.ȼ. ɋɨɥɨɜɣɨɜ // ɇɚɭɤɨɜɢɣ ɠɭɪɧɚɥ 
ɎȱɁɂɄɈ-ɆȺɌȿɆȺɌɂɑɇȺ ɈɋȼȱɌȺ ɋɭɦȾɉɍ ɿɦ.  Ⱥ.ɋ. Ɇɚɤɚɪɟɧɤɚ . – 2018. – C. 78-81. 

3. Michael Miller. Cloud Computing: Web-Based Applications  That  Change  the  Way  You  Work  and 
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ɍȾɄ 378.1 
 

ɄɈɆɉȿɌȿɇɌɇȱɋɇɂɃ ɉȱȾɏȱȾ ȾɈ ɉȱȾȽɈɌɈȼɄɂ ɎȺɏȱȼɐȱȼ ɍ ɁȺɄɅȺȾȺɏ 
ȼɂɓɈȲ ɈɋȼȱɌɂ 

 
COMPETENCY-BASED APPROACH TO TRAINING SPECIALISTS IN HIGHER 

EDUCATION INSTITUTIONS 
 

ɑɢɠɢɤ ȼɿɬɚɥɿɣ 
 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, 

61002, ɍɤɪɚʀɧɚ, ɦ. ɏɚɪɤɿɜ, ɜɭɥ. əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 25 

 
Abstract. The author ɚnɚlyzes the procedurɚl ɚɩd substaɩtive aspects of the competeɩce 

approach as a methodological beɩchɬark for the ɬodernization of education; argues that the 

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

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

 
Ɋɢɧɨɤ ɩɪɚɰɿ ɞɟɞɚɥɿ ɛɿɥɶɲɟ ɩɨɬɪɟɛɭє ɜɢɫɨɤɨɤɜɚɥɿɮɿɤɨɜɚɧɢɯ ɮɚɯɿɜɰɿɜ, ɹɤɿ ɩɪɚɝɧɭɬɶ ɞɨ 

ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɜɨɝɨ ɩɪɨɮɟɫɿɣɧɨɝɨ ɞɨɫɜɿɞɭ ɬɚ ɩɨɞɨɥɚɧɧɹ ɤɨɦɭɧɿɤɚɬɢɜɧɢɯ ɛɚɪ’єɪɿɜ, ɹɤɿ ɡɞɚɬɧɿ 
ɜɢɪɿɲɭɜɚɬɢ ɤɨɧɤɪɟɬɧɿ ɩɪɚɤɬɢɱɧɿ ɡɚɜɞɚɧɧɹ, ɧɚɥɚɝɨɞɠɭɜɚɬɢ ɜɡɚєɦɨɜɢɝɿɞɧɿ ɫɬɨɫɭɧɤɢ ɬɚ 
ɫɩɿɜɩɪɚɰɸ. Ɇɨɞɟɥɶ ɫɭɱɚɫɧɨɝɨ ɮɚɯɿɜɰɹ ɜɤɚɡɭє ɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɲɭɤɭ ɧɨɜɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ɣɨɝɨ 
ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚ ɪɢɧɤɭ ɩɪɚɰɿ ɬɚ 
ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɫɜɨʀɯ ɩɪɨɮɟɫɿɣɧɢɯ ɮɭɧɤɰɿɣ. Ⱥɧɚɥɿɡ ɛɚɝɚɬɶɨɯ ɨɫɜɿɬɧɿɯ ɫɢɫɬɟɦ ɫɜɿɞɱɢɬɶ, 
ɳɨ ɨɞɧɢɦ ɡɿ ɲɥɹɯɿɜ ɨɧɨɜɥɟɧɧɹ ɡɦɿɫɬɭ ɨɫɜɿɬɢ ɣ ɧɚɜɱɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɭɡɝɨɞɠɟɧɧɹ ʀɯ ɿɡ 
ɫɭɱɚɫɧɢɦɢ ɩɨɬɪɟɛɚɦɢ, ɿɧɬɟɝɪɚɰɿʀ ɞɨ ɫɜɿɬɨɜɨɝɨ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɫɬɨɪɭ є ɨɪɿєɧɬɚɰɿɹ ɧɚɜɱɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ ɧɚ ɤɨɦɩɟɬɟɧɬɧɿɫɧɢɣ ɩɿɞɯɿɞ ɿ ɫɬɜɨɪɟɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɣɨɝɨ ɡɚɩɪɨɜɚɞɠɟɧɧɹ. 

Ɂɧɚɱɧɨɸ ɩɪɨɛɥɟɦɨɸ ɚɛɫɨɥɸɬɧɨ ɞɥɹ ɭɫɿɯ ɜɢɩɭɫɤɧɢɤɿɜ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ ʀɯɧɶɨʀ 
ɬɟɨɪɟɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ, ɩɪɨɜɿɞɧɿ ɭɤɪɚʀɧɫɶɤɿ ɤɨɦɩɚɧɿʀ ɜɜɚɠɚɸɬɶ ɪɨɡɪɢɜ ɦɿɠ ɬɟɨɪɟɬɢɱɧɢɦɢ 
ɡɧɚɧɧɹɦɢ, ɹɤɿ ɞɚє ɡɚɤɥɚɞ ɜɢɳɨʀ ɨɫɜɿɬɢ, ɿ ʀɯ ɩɪɚɤɬɢɱɧɢɦ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɭ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ. Ɂɚ 
ɞɚɧɢɦɢ Ʉɢʀɜɫɶɤɨɝɨ ɦɿɠɧɚɪɨɞɧɨɝɨ ɿɧɫɬɢɬɭɬɭ ɫɨɰɿɨɥɨɝɿʀ, ɛɥɢɡɶɤɨ ɱɜɟɪɬɿ ɜɢɩɭɫɤɧɢɤɿɜ ɜɿɞɱɭɜɚɸɬɶ 
ɛɪɚɤ ɩɪɚɤɬɢɱɧɢɯ ɩɪɨɮɟɫɿɣɧɢɯ ɧɚɜɢɱɨɤ. Ʉɨɦɩɟɬɟɧɬɧɿɫɧɢɣ ɩɿɞɯɿɞ ɩɨɤɥɢɤɚɧɢɣ ɩɨɞɨɥɚɬɢ ɰɟɣ 
ɪɨɡɪɢɜ, ɪɨɡɲɢɪɢɬɢ ɤɨɪɞɨɧɢ ɿ ɦɨɠɥɢɜɨɫɬɿ, ɳɨ ɜɿɞɤɪɢɜɚɸɬɶɫɹ ɩɟɪɟɞ ɦɨɥɨɞɢɦɢ ɫɩɟɰɿɚɥɿɫɬɚɦɢ, 
ɬɨɦɭ ɨɞɧɢɦ ɿɡ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧɶ ɫɭɱɚɫɧɨʀ ɜɢɳɨʀ ɨɫɜɿɬɢ є ɩɢɬɚɧɧɹ ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɭ ɩɪɨɮɟɫɿɣɧɭ ɩɿɞɝɨɬɨɜɤɭ ɫɬɭɞɟɧɬɿɜ.  

Ɂɚɡɧɚɱɢɦɨ, ɳɨ ɩɨɧɹɬɬɹ «ɤɨɦɩɟɬɟɧɬɧɿɫɧɚ ɨɫɜɿɬɚ» (Competency-Based Education) ɜɢɧɢɤɥɨ 
ɭ ɋɒȺ ɧɚɩɪɢɤɿɧɰɿ ɏɏ ɫɬɨɥɿɬɬɹ, ɩɿɞґɪɭɧɬɹɦ ɹɤɨɝɨ ɫɬɚɥɢ ɜɢɦɨɝɢ ɛɿɡɧɟɫɭ ɿ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ ɳɨɞɨ 
ɜɢɩɭɫɤɧɢɤɿɜ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ ɫɬɨɫɨɜɧɨ ʀɯ ɧɟɜɩɟɜɧɟɧɨɫɬɿ ɿ ɛɪɚɤɭ ɞɨɫɜɿɞɭ ɩɪɢ 
ɿɧɬɟɝɪɚɰɿʀ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɿ ɡɧɚɧɶ ɭ ɩɪɨɰɟɫɿ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɭ ɤɨɧɤɪɟɬɧɢɯ ɫɢɬɭɚɰɿɹɯ.  

Ⱦɨɫɥɿɞɧɢɤɢ ɜɢɞɿɥɹɸɬɶ ɬɪɢ ɟɬɚɩɢ ɫɬɚɧɨɜɥɟɧɧɹ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɜɿɬɿ. 
ɉɟɪɲɢɣ ɟɬɚɩ ɩɪɢɩɚɞɚє ɧɚ 60–70-ɬɿ ɪɨɤɢ ɏɏ ɫɬ. ɿ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɜɜɟɞɟɧɧɹɦ ɭ ɧɚɭɤɨɜɢɣ ɚɩɚɪɚɬ 
ɤɚɬɟɝɨɪɿʀ «ɤɨɦɩɟɬɟɧɰɿɹ», ɚ ɬɚɤɨɠ ɡɿ ɫɬɜɨɪɟɧɧɹɦ ɩɟɪɟɞɭɦɨɜ ɞɥɹ ɜɢɨɤɪɟɦɥɟɧɧɹ ɩɨɧɹɬɶ 
«ɤɨɦɩɟɬɟɧɰɿɹ» ɬɚ «ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ».  

ɍ 1970–1990-ɯ ɪɨɤɚɯ, ɧɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ, ɤɚɬɟɝɨɪɿʀ «ɤɨɦɩɟɬɟɧɰɿɹ» ɬɚ «ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ» 
ɩɨɱɢɧɚɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɭ ɬɟɨɪɿʀ ɬɚ ɩɪɚɤɬɢɰɿ ɜɢɜɱɟɧɧɹ ɦɨɜɢ, ɡɨɤɪɟɦɚ ɿɧɨɡɟɦɧɨʀ. Ɂɧɚɱɧɚ 
ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɪɨɛɰɿ ɡɦɿɫɬɭ ɩɨɧɹɬɶ «ɫɨɰɿɚɥɶɧɿ ɤɨɦɩɟɬɟɧɰɿʀ» ɬɚ «ɫɨɰɿɚɥɶɧɚ 
ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ». Ⱦɥɹ ɰɶɨɝɨ ɟɬɚɩɭ ɯɚɪɚɤɬɟɪɧɢɦ є ɧɟ ɥɢɲɟ ɞɨɫɥɿɞɠɟɧɧɹ ɫɚɦɢɯ ɤɨɦɩɟɬɟɧɰɿʀ 
(ɞɨɫɥɿɞɧɢɤɢ ɜɢɞɿɥɹɸɬɶ ɜɿɞ 3 ɞɨ 37 ʀʀ ɪɿɡɧɨɜɢɞɿɜ), ɚ ɣ ɧɚɦɚɝɚɧɧɹ ɨɪɝɚɧɿɡɭɜɚɬɢ ɧɚɜɱɚɧɧɹ ɬɚɤɢɦ 
ɱɢɧɨɦ, ɳɨɛ ɮɨɪɦɭɜɚɧɧɹ ɤɨɦɩɟɬɟɧɰɿɣ ɫɬɚɥɨ ɤɿɧɰɟɜɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ.  

Ɍɪɟɬɿɣ ɟɬɚɩ ɫɬɚɧɨɜɥɟɧɧɹ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɜɿɬɿ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɪɨɰɟɫɨɦ 
ɣɨɝɨ ɿɧɫɬɢɬɭɰɿɨɧɚɥɿɡɚɰɿʀ, ɿɧɬɟɝɪɚɰɿʀ ɜ ɧɚɰɿɨɧɚɥɶɧɿ ɨɫɜɿɬɧɿ ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ ɜɩɪɨɜɚɞɠɟɧɧɹɦ 
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ɰɶɨɝɨ ɩɿɞɯɨɞɭ ɭ ɪɚɦɤɚɯ Ȼɨɥɨɧɫɶɤɨɝɨ ɩɪɨɰɟɫɭ. ɍ ɰɟɣ ɱɚɫ ɩɪɨɜɿɞɧɿ ɦɿɠɧɚɪɨɞɧɿ ɨɪɝɚɧɿɡɚɰɿʀ, 
ɡɨɤɪɟɦɚ ɘɇȿɋɄɈ, ɘɇȱɋȿɎ, ɉɊɈɈɇ, Ɋɚɞɚ Єɜɪɨɩɢ, ɈȿɋɊ ɜɢɹɜɢɥɢ ɡɧɚɱɧɢɣ ɿɧɬɟɪɟɫ ɞɨ 
ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɜɿɬɭ. Ⱦɟɹɤɿ ɡ ɧɢɯ ɩɪɨɜɨɞɢɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɰɿєʀ 
ɩɪɨɛɥɟɦɚɬɢɤɢ ɿ ɧɚɦɚɝɚɥɢɫɹ ɫɩɪɹɦɨɜɭɜɚɬɢ ɫɜɨɸ ɞɿɹɥɶɧɿɫɬɶ ɧɚ ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ 
ɭ ɡɦɿɫɬ ɨɫɜɿɬɢ. Ƀɞɟɬɶɫɹ, ɡɨɤɪɟɦɚ, ɩɪɨ ɞɿɹɥɶɧɿɫɬɶ Ɉɪɝɚɧɿɡɚɰɿʀ ɟɤɨɧɨɦɿɱɧɨɝɨ ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɚ ɬɚ 
ɪɨɡɜɢɬɤɭ, Ɋɚɞɢ Єɜɪɨɩɢ ɬɚ ɿɧ. 

Ɋɨɡɝɥɹɞɚɸɱɢ ɤɥɸɱɨɜɿ ɩɨɧɹɬɬɹ: «ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ» ɬɚ «ɤɨɦɩɟɬɟɧɰɿɹ», ɧɚ ɹɤɢɯ ɛɚɡɭєɬɶɫɹ 
ɪɟɚɥɿɡɚɰɿɹ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɜɿɬɿ, ɜɚɪɬɨ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɧɚ ɫɶɨɝɨɞɧɿ ɜ ɧɚɭɤɨɜɿɣ 
ɥɿɬɟɪɚɬɭɪɿ ɧɟɦɚє єɞɢɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɬɪɚɤɬɭɜɚɧɧɹ ɡɚɡɧɚɱɟɧɢɯ ɩɨɧɹɬɶ, ɞɨɫɥɿɞɧɢɤɢ ɩɪɨɩɨɧɭɸɬɶ 
ɛɚɝɚɬɨ ɜɢɡɧɚɱɟɧɶ. ɑɢɦɚɥɨ ɡ ɧɢɯ є ɬɨɬɨɠɧɢɦɢ ɚɛɨ ɧɚɜɿɬɶ ɫɭɩɟɪɟɱɚɬɶ ɨɞɧɟ ɨɞɧɨɦɭ. ɍ 
Ɋɟɤɨɦɟɧɞɚɰɿɹɯ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɉɚɪɥɚɦɟɧɬɭ ɬɚ Ɋɚɞɢ Єɜɪɨɩɢ (2006 ɪ.) ɦɿɫɬɢɬɶɫɹ ɬɚɤɟ 
ɜɢɡɧɚɱɟɧɧɹ: ɤɨɦɩɟɬɟɧɰɿɹ – ɰɟ ɞɨɜɟɞɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɡɧɚɧɧɹ ɬɚ ɭɦɿɧɧɹ, ɚ ɬɚɤɨɠ 
ɡɞɿɛɧɨɫɬɿ (ɦɟɬɨɞɨɥɨɝɿɱɧɿ, ɫɨɰɿɚɥɶɧɿ, ɨɫɨɛɢɫɬɿ) ɩɿɞ ɱɚɫ ɧɚɜɱɚɧɧɹ ɬɚ ɩɪɚɤɬɢɤɢ, ɚ ɬɚɤɨɠ ɞɥɹ 
ɮɚɯɨɜɨɝɨ ɣ ɨɫɨɛɢɫɬɿɫɧɨɝɨ ɪɨɡɜɢɬɤɭ. ɉɟɪɟɜɚɠɧɚ ɛɿɥɶɲɿɫɬɶ ɧɚɭɤɨɜɰɿɜ ɩɨɝɨɞɠɭɸɬɶɫɹ ɡ ɬɚɤɢɦ 
ɬɪɚɤɬɭɜɚɧɧɹɦ ɿ ɫɯɢɥɹɸɬɶɫɹ ɞɨ ɬɨɝɨ, ɳɨ ɨɛɢɞɜɚ ɩɨɧɹɬɬɹ (ɤɨɦɩɟɬɟɧɰɿɹ/-ʀʀ ɬɚ ɤɨɦɩɟɬɟɧɬɧɿɫɬɶ/-
ɨɫɬɿ) ɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɹɤ ɫɢɧɨɧɿɦɢ ɿ є ɜɡɚєɦɨɡɚɦɿɧɸɜɚɧɢɦɢ. 

Ʉɨɦɩɟɬɟɧɬɧɿɫɧɢɣ ɩɿɞɯɿɞ ɞɨ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɹ ɜɿɞɤɪɢɜɚє ɧɨɜɿ ɦɨɠɥɢɜɨɫɬɿ 
ɞɥɹ ɡɚɫɜɨєɧɧɹ ɪɿɡɧɢɯ ɜɢɞɿɜ ɞɿɹɥɶɧɨɫɬɿ ɭ ɡɚɤɥɚɞɚɯ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɟɪɟɞɛɚɱɚє: ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɟ, 
ɱɿɬɤɟ ɭɩɪɚɜɥɿɧɧɹ ɧɚɜɱɚɥɶɧɨ-ɜɢɯɨɜɧɢɦ ɩɪɨɰɟɫɨɦ, ɹɤɟ ɝɚɪɚɧɬɭє ɨɞɟɪɠɚɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɭ; ɡɚɫɜɨєɧɧɹ ɫɨɰɿɚɥɶɧɨɝɨ ɩɪɨɫɬɨɪɭ ɡ ɦɟɬɨɸ ɪɨɡɭɦɿɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɪɨɛɥɟɦ, 
ɨɫɜɿɬɧɶɨʀ, ɫɨɰɿɚɥɶɧɨʀ ɞɿɣɫɧɨɫɬɿ, ɫɨɰɿɚɥɶɧɢɯ ɹɜɢɳ, ɫɢɬɭɚɰɿɣ ɫɨɰɿɚɥɶɧɨ-ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ 
ɬɚ ɨɞɟɪɠɚɧɧɹ ɧɨɜɢɯ ɫɩɨɫɨɛɿɜ ʀɯɧɶɨɝɨ ɪɨɡɜ'ɹɡɚɧɧɹ.  

ɐɟɣ ɩɿɞɯɿɞ ɧɚɞɚє ɦɨɠɥɢɜɨɫɬɿ: ɚɧɚɥɿɡɭɜɚɬɢ ɿ ɫɢɫɬɟɦɚɬɢɡɭɜɚɬɢ ɧɚ ɧɚɭɤɨɜɿɣ ɨɫɧɨɜɿ 
ɩɪɚɤɬɢɱɧɢɣ ɞɨɫɜɿɞ ɫɨɰɿɚɥɶɧɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ; ɩɪɨɝɧɨɡɭɜɚɬɢ, 
ɩɥɚɧɭɜɚɬɢ ɨɱɿɤɭɜɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɭɫɩɿɲɧɨ ɭɩɪɚɜɥɹɬɢ ɫɨɰɿɚɥɶɧɨ-ɩɟɞɚɝɨɝɿɱɧɢɦɢ 
ɩɪɨɰɟɫɚɦɢ; ɤɨɦɩɥɟɤɫɧɨ ɜɢɪɿɲɭɜɚɬɢ ɩɪɨɛɥɟɦɢ ɫɨɰɿɚɥɿɡɚɰɿʀ ɿ ɫɨɰɿɚɥɶɧɨɝɨ ɜɢɯɨɜɚɧɧɹ 
ɨɫɨɛɢɫɬɨɫɬɿ; ɦɿɧɿɦɿɡɭɜɚɬɢ ɜɩɥɢɜ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɨɛɫɬɚɜɢɧ ɧɚ ɫɨɰɿɚɥɿɡɚɰɿɸ ɨɫɨɛɢɫɬɨɫɬɿ; 
ɨɩɬɢɦɚɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɟɫɭɪɫɢ ɡ ɦɟɬɨɸ ɩɪɚɤɬɢɱɧɨɝɨ ɪɨɡɜ'ɹɡɚɧɧɹ ɩɪɨɛɥɟɦ; ɫɬɜɨɪɸɜɚɬɢ 
ɫɩɪɢɹɬɥɢɜɿ ɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ, ɫɚɦɨɪɨɡɜɢɬɤɭ ɨɫɨɛɢɫɬɨɫɬɿ; ɪɨɡɪɨɛɥɹɬɢ, ɜɩɪɨɜɚɞɠɭɜɚɬɢ ɧɨɜɿ 
ɬɟɯɧɨɥɨɝɿʀ; ɜɢɛɢɪɚɬɢ ɧɚɣɨɩɬɢɦɚɥɶɧɿɲɿ ɬɟɯɧɨɥɨɝɿʀ, ɫɭɤɭɩɧɿɫɬɶ ɦɟɬɨɞɿɜ, ɩɪɢɣɨɦɿɜ, ɨɩɟɪɚɰɿɣ, ɡ 
ɦɟɬɨɸ ɞɨɫɹɝɧɟɧɧɹ ɭɫɩɿɯɭ ɡɚɩɥɚɧɨɜɚɧɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

ȼɟɤɬɨɪ ɨɫɜɿɬɢ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɫɬɭɞɟɧɬɿɜ ɭ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɥɟɠɢɬɶ 
ɭ ɩɥɨɳɢɧɿ ɡɚɝɚɥɶɧɨєɜɪɨɩɟɣɫɶɤɢɯ ɩɪɨɰɟɫɿɜ ɪɟɮɨɪɦɭɜɚɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ. ɉɪɿɨɪɢɬɟɬɧɿɫɬɶ 
ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɪɝɚɧɿɡɚɰɿʀ ɧɚɜɱɚɥɶɧɨ-ɜɢɯɨɜɧɨɝɨ ɩɪɨɰɟɫɭ ɜɢɡɧɚɱɟɧɚ ɭ ɩɪɢɣɧɹɬɢɯ 
ɭɪɹɞɨɦ ɍɤɪɚʀɧɢ ɧɨɪɦɚɬɢɜɧɢɯ ɞɨɤɭɦɟɧɬɚɯ (Ⱦɟɪɠɚɜɧɢɣ ɫɬɚɧɞɚɪɬ ɛɚɡɨɜɨʀ ɿ ɩɨɜɧɨʀ ɡɚɝɚɥɶɧɨʀ 
ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ, ɇɚɰɿɨɧɚɥɶɧɚ ɫɬɪɚɬɟɝɿɹ ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2021 ɪ.). Ɉɞɧɚɤ, 
ɹɤɳɨ ɞɥɹ ɡɚɯɿɞɧɨʀ єɜɪɨɩɟɣɫɶɤɨʀ ɩɨɧɹɬɬєɜɨʀ ɫɢɫɬɟɦɢ ɤɚɬɟɝɨɪɿɹ ɤɨɦɩɟɬɟɧɬɧɿɫɬɧɨɝɨ ɩɿɞɯɨɞɭ є 
ɩɪɢɪɨɞɧɨɸ, ɳɨ ɜɢɧɢɤɥɚ ɟɜɨɥɸɰɿɣɧɨ ɜ ɨɫɬɚɧɧɿ ɱɨɬɢɪɢ ɞɟɫɹɬɢɥɿɬɬɹ, ɬɨ ɞɥɹ ɜɿɬɱɢɡɧɹɧɨʀ ɨɫɜɿɬɧɶɨʀ 
ɬɪɚɞɢɰɿʀ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɞɥɹ ɨɩɢɫɭ ɨɫɜɿɱɟɧɨɫɬɿ ɩɪɨɮɟɫɿɨɧɚɥɿɡɦɭ ɿɧɲɭ ɫɢɫɬɟɦɭ ɩɨɧɹɬɶ, ɜ ɬɨɦɭ 
ɱɢɫɥɿ ɡɧɚɦɟɧɢɬɭ ɤɚɬɟɝɨɪɿɚɥɶɧɭ ɬɪɿɚɞɭ «ɡɧɚɧɧɹ, ɭɦɿɧɧɹ, ɧɚɜɢɱɤɢ», ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɤɨɦɩɟɬɟɧɬɧɿɫɬɧɨɝɨ ɩɿɞɯɨɞɭ, ɩɨɫɬɚɜɢɥɨ ɩɪɨɛɥɟɦɭ ɫɜɨєɪɿɞɧɨɝɨ ɩɟɪɟɝɥɹɞɭ ɜɫɿєʀ ɤɚɬɟɝɨɪɿɚɥɶɧɨʀ 
ɫɢɫɬɟɦɢ ɜ ɩɟɞɚɝɨɝɿɰɿ, ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɹ ɧɨɜɢɯ ɤɚɬɟɝɨɪɿɣ ɿ ʀɯ ɜɡɚєɦɨɞɿʀ ɡ ɬɢɦɢ ɤɚɬɟɝɨɪɿɹɦɢ, ɹɤɿ 
ɜɠɟ ɫɬɚɥɢ ɬɪɚɞɢɰɿɣɧɢɦɢ. Ⱦɿɸɱɿ ɫɬɚɧɞɚɪɬɢ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɨɫɧɨɜɿ ɤɜɚɥɿɮɿɤɚɰɿɣɧɨʀ 
ɦɨɞɟɥɿ ɮɚɯɿɜɰɹ. ɇɚɫɥɿɞɤɨɦ ɰɶɨɝɨ є ɞɨɦɿɧɭɜɚɧɧɹ ɭ ɫɬɚɧɞɚɪɬɚɯ ɡɧɚɧɧєɜɨʀ ɫɤɥɚɞɨɜɨʀ, ɜ ɧɢɯ 
ɜɿɞɫɭɬɧɹ ɦɨɠɥɢɜɿɫɬɶ ɨɰɿɧɤɢ ɹɤɨɫɬɿ ɨɫɜɿɬɢ ɧɚ ɨɫɧɨɜɿ ɬɚɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɹɤ ɝɨɬɨɜɧɿɫɬɶ 
ɜɢɩɭɫɤɧɢɤɿɜ ɞɨ ɦɚɣɛɭɬɧɶɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɪɿɜɟɧɶ ɩɪɨɮɟɫɿɣɧɨʀ ɦɨɬɢɜɚɰɿʀ. 
Ʉɨɦɩɟɬɟɧɬɧɿɫɧɢɣ ɩɿɞɯɿɞ ɧɟ ɡɚɩɟɪɟɱɭє ɚɧɿ ɪɨɥɿ, ɚɧɿ ɡɧɚɱɟɧɧɹ ɡɧɚɧɶ, ɭɬɿɦ, ɚɤɰɟɧɬɭє ɭɜɚɝɭ ɧɚ 
ɡɞɚɬɧɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɡɞɨɛɭɬɿ ɡɧɚɧɧɹ. 

Ɂɚɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɨɫɜɿɬɧɿɣ ɩɪɨɰɟɫ є ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ 
ɫɭɱɚɫɧɨʀ ɨɫɜɿɬɢ. ȼɿɧ ɩɟɪɟɞɛɚɱɚє ɫɩɪɹɦɨɜɚɧɿɫɬɶ ɨɫɜɿɬɧɶɨɝɨ ɩɪɨɰɟɫɭ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɨɤ 
ɤɥɸɱɨɜɢɯ ɤɨɦɩɟɬɟɧɰɿɣ ɨɫɨɛɢɫɬɨɫɬɿ, ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɡɞɚɬɧɨɫɬɿ ɫɚɦɨɫɬɿɣɧɨ ɜɢɪɿɲɭɜɚɬɢ 
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ɩɪɨɮɟɫɿɣɧɿ ɩɪɨɛɥɟɦɢ ɪɿɡɧɨʀ ɫɤɥɚɞɧɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɨɬɪɢɦɚɧɢɯ ɡɧɚɧɶ ɬɚ ɜɥɚɫɧɨɝɨ ɞɨɫɜɿɞɭ, 
ɪɨɡɝɥɹɞɚɬɢ ɩɟɪɟɲɤɨɞɢ ɹɤ ɫɬɢɦɭɥ ɞɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ. 

 
1. Ɋɟɤɨɦɟɧɞɚɰɿɹ 2006/962/Єɋ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɉɚɪɥɚɦɟɧɬɭ ɬɚ Ɋɚɞɢ (Єɋ) "ɉɪɨ ɨɫɧɨɜɧɿ ɤɨɦɩɟɬɟɧɰɿʀ ɞɥɹ 
ɧɚɜɱɚɧɧɹ ɩɪɨɬɹɝɨɦ ɭɫɶɨɝɨ ɠɢɬɬɹ" ɜɿɞ 18 ɝɪɭɞ. 2006 ɪ. [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://zakon3.rada.gov.ua/laws/show/994_975. 

2. ɇɚɰɿɨɧɚɥɶɧɚ ɫɬɪɚɬɟɝɿɹ ɪɨɡɜɢɬɤɭ ɨɫɜɿɬɢ ɜ ɍɤɪɚʀɧɿ ɧɚ ɩɟɪɿɨɞ ɞɨ 2021 ɪɨɤɭ [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://zakon4.rada.gov.ua/laws/show/344/2013 

3. Ⱥɧɬɨɧɸɤ Ʌ.Ʌ. Ʉɨɦɩɟɬɟɧɬɿɫɧɢɣ ɩɿɞɯɿɞ ɭ ɜɢɳɿɣ ɨɫɜɿɬɿ: ɫɜɿɬɨɜɢɣ ɞɨɫɜɿɞ / Ʌ.Ʌ. Ⱥɧɬɨɧɸɤ, ɇ.ȼ. 
ȼɚɫɢɥɶɤɨɜɚ, Ⱦ.Ɉ. ȱɥɶɧɢɰɶɤɢɣ ɬɚ ɿɧ.. – Ʉ.: Ʉɇȿɍ, 2016. – 61ɫ. 

4. Ʉɨɦɩɟɬɟɧɬɧɿɫɧɢɣ ɩɿɞɯɿɞ ɭ ɜɢɳɿɣ ɲɤɨɥɿ ɜ ɍɤɪɚʀɧɿ: ɪɨɡɪɨɛɤɚ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɞɟɣ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ 
ɮɚɯɿɜɰɿɜ ɫɨɰɿɨɧɨɦɿɱɧɨʀ ɫɮɟɪɢ / ɋ. Ȼ. Ɏɭɪɞɭɣ // Ɇɨɥɨɞɢɣ ɜɱɟɧɢɣ. - 2017. - № 3. - ɋ. 485-489. 

5. Ʉɪɚɫɿɥɶɧɿɤɨɜɚ Ɉ. Ʉɨɦɩɟɬɟɧɬɧɿɫɧɢɣ  ɩɿɞɯɿɞ ɹɤ ɨɫɧɨɜɚ ɮɿɥɨɫɨɮɿʀ ɨɫɜɿɬɢ / Ɉ. Ʉɪɚɫɿɥɶɧɿɤɨɜɚ // ȼɿɫɧɢɤ 
ɄɇɌȿɍ. Ɏɿɥɨɫɨɮɿɹ ɨɫɜɿɬɢ. – 2018. –  №1. – ɋ. 147-156. 

6. ɏɨɪɭɠɢɣ Ƚ. Ʉɨɦɩɟɬɟɧɬɿɫɬɧɿ ɦɨɞɟɥɿ ɭ ɜɢɳɿɣ ɨɫɜɿɬɿ ɬɚ ɛɿɡɧɟɫɿ: ɡɚɪɭɛɿɠɧɢɣ ɞɨɫɜɿɞ / Ƚ.ɏɨɪɭɠɢɣ // 
ȼɿɫɧɢɤ ɄɇɌȿɍ. Ɏɿɥɨɫɨɮɿɹ ɨɫɜɿɬɢ. – 2018. –  №1. – ɋ. 131-147. 
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ɁȻȱɊɇɂɄ ɌȿɁ 
I Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ 

«ȱɧɧɨɜɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɪɨɡɜɢɬɤɭ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɬɚ ɟɮɟɤɬɢɜɧɨɝɨ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɢɫɬɟɦ» 

 

ɦɚɬɟɪɿɚɥɢ I Ɇɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨʀ ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ, 
21-23 ɬɪɚɜɧɹ 2019 ɪ. 
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