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ȼ.Ⱥ. Ɍɭɪɱɢɧɚ, Ʉ.Ⱦ. Ʉɚɪɚɜɚєɜ 
Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ 

ȾɈɋɅȱȾɀȿɇɇə ɈɐȱɇɈɄ ȾɈȼɀɂɇɂ ɉȺɊȺɅȿɅɖɇɈȽɈ  
ɍɉɈɊəȾɄɍȼȺɇɇə ȼȿɊɒɂɇ ȽɊȺɎɍ 

Oɬɪɢɦɚɧo ɩɨɤɪɚɳɟɧɭ ɨɰɿɧɤɭ ɡɧɢɡɭ ɱɚɫɨɜɢɯ ɜɢɬɪɚɬ ɞɥɹ ɡɚɞɚɱɿ ɩɨɲɭɤɭ 
ɩɚɪɚɥɟɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɜɟɪɲɢɧ ɝɪɚɮɭ ɡ ɦɿɧɿɦɚɥɶɧɨɸ ɞɨɜɠɢɧɨɸ, 
ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɨɰɿɧɤɭ ɡɜɟɪɯɭ, ɨɛґɪɭɧɬɨɜɚɧɨ ɡɜ'ɹɡɨɤ ɡɚɞɚɱɿ ɿɡ ɨɛɟɪɧɟɧɨɸ. ɇɚ ɨɫɧɨɜɿ 
ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɞɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɬɨɱɧɨɫɬɿ ɨɰɿɧɤɢ ɧɚ ɲɜɢɞɤɿɫɬɶ 
ɡɧɚɯɨɞɠɟɧɧɹ ɬɨɱɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ ɦɟɬɨɞɨɦ ɝɿɥɨɤ ɬɚ ɦɟɠ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɢɫɤɪɟɬɧɚ ɨɩɬɢɦɿɡɚɰɿɹ, ɬɟɨɪɿɹ ɪɨɡɤɥɚɞɿɜ, ɨɩɬɢɦɚɥɶɧɿ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɦɟɬɨɞ ɝɿɥɨɤ ɬɚ ɦɟɠ, ɨɰɿɧɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. 

 

ɉɨɥɭɱɟɧɚ ɭɥɭɱɲɟɧɧɚɹ ɨɰɟɧɤɚ ɫɧɢɡɭ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɞɥɹ ɡɚɞɚɱɢ ɩɨɢɫɤɚ 
ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɭɩɨɪɹɞɨɱɟɧɢɹ ɜɟɪɲɢɧ ɝɪɚɮɚ, ɢɦɟɸɳɟɝɨ ɦɢɧɢɦɚɥɶɧɭɸ ɞɥɢɧɭ, 
ɩɪɟɞɥɨɠɟɧɚ ɨɰɟɧɤɚ ɫɜɟɪɯɭ, ɨɛɨɫɧɨɜɚɧɚ ɫɜɹɡɶ ɡɚɞɚɱɢ ɫ ɨɛɪɚɬɧɨɣ. ɉɨɫɪɟɞɫɬɜɨɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɬɨɱɧɨɫɬɢ ɨɰɟɧɤɢ ɧɚ ɫɤɨɪɨɫɬɶ 
ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɦɟɬɨɞɨɦ ɜɟɬɜɟɣ ɢ ɝɪɚɧɢɰ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɢɫɤɪɟɬɧɚ ɨɩɬɢɦɿɡɚɰɿɹ, ɬɟɨɪɿɹ ɪɨɡɤɥɚɞɿɜ, ɨɩɬɢɦɚɥɶɧɿ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɦɟɬɨɞ ɝɿɥɨɤ ɬɚ ɦɟɠ, ɨɰɿɧɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. 

 

A number of practical tasks require minimizing the human and material resources that 

are involved in tasks or time expenditures. A special place in this class of problems is occu-

pied by theoretical problems that have a broad practical application, which belong to a 

class of discrete optimization problems. When minimizing time expenditures in such prob-

lems the question of determining the optimal sequencing of execution of a finite set of 

works (tasks, operations, projects, etc.) is raised. This sequencing can be linear, circular or 

parallel. The latter is considered by the authors. 

This article is devoted to the analysis of one of the problems of discrete optimization, 

which belongs to the class of problems of the scheduling theory, and, taking into account its 

specificity, can be considered as an optimization graph problem. Specifically, in terms of 

the theory of graphs, the problem of finding a parallel sequencing of vertices of a given 

graph of minimum length, in which at each place there is no more than a given fixed num-

ber of vertices, is under consideration. Since this problem is NP-hard, its exact solution can 

be found by using one of the methods that implements state search scheme. The authors 

investigated the impact of the accuracy of the estimation of the length of optimal sequenc-

ing on the rate of finding the solution by using one of the most common methods, namely 

the branch and bound method. 

As a result, an improved lower-bound estimate of time expenditures was obtained and 

an upper-bound estimate was proposed. The latter was used to justify the relationship of 

the problem under consideration with the inverse one. Also, on the basis of the computa-

tional experiment results were obtained that refuted the a priori consideration about the 

impact of the accuracy of the estimation on the rate of finding the exact solution by using 

the branch and bound method. 

___________________________________________ 

 Ɍɭɪɱɢɧɚ ȼ.А., Ʉɚɪɚɜɚєɜ Ʉ.Ⱦ., 2018 
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ȼɫɬɭɩ. ɉɪɢ ɪɨɡɜ’ɹɡɚɧɧɿ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɞɚɱ ɪɨɡɪɿɡɧɹɸɬɶ ɞɜɚ ɜɢɩɚɞɤɢ: ɚɛɨ 
ɧɟɨɛɯɿɞɧɨ ɡɧɚɣɬɢ ɥɢɲɟ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ, ɚɛɨ ɿ ɪɨɡɜ’ɹɡɨɤ, ɿ ɨɩɬɢɦɚɥɶɧɟ 
ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ. ȼ ɡɚɞɚɱɚɯ, ɳɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɭ ɞɚɧɿɣ ɪɨɛɨɬɿ, 
ɡɧɚɯɨɞɠɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ є ɝɨɥɨɜɧɨɸ ɡɚɞɚɱɟɸ, ɨɫɤɿɥɶɤɢ ɡɧɚɱɟɧɧɹ 
ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɩɪɢ ɰɶɨɦɭ ɡɧɚɯɨɞɢɬɶɫɹ ɟɥɟɦɟɧɬɚɪɧɨ. ɉɪɢ ɩɨɲɭɤɭ ɰɶɨɝɨ 
ɪɨɡɜ’ɹɡɤɭ ɨɰɿɧɤɚ ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɦɨɠɟ ɩɟɜɧɢɦ ɱɢɧɨɦ ɜɩɥɢɜɚɬɢ ɧɚ 
ɫɚɦ ɩɨɲɭɤ ɪɨɡɜ’ɹɡɤɭ. ɋɚɦɟ ɬɚɤɢɣ ɜɩɥɢɜ ɿ ɞɨɫɥɿɞɠɭєɬɶɫɹ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ, 
ɡɨɤɪɟɦɚ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɪɨɡɜ’ɹɡɨɤ ɲɭɤɚєɬɶɫɹ ɡɚ ɫɯɟɦɨɸ ɫɩɪɹɦɨɜɚɧɨɝɨ 
ɩɟɪɟɛɨɪɭ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. Ɋɨɡɝɥɹɧɟɦɨ ɨɞɧɭ ɡ ɜɿɞɨɦɢɯ ɡɚɞɚɱ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
ɜɟɪɲɢɧ ɨɪɿєɧɬɨɜɚɧɨɝɨ ɝɪɚɮɭ. ɇɟɯɚɣ ɡɚɞɚɧɚ ɫɤɿɧɱɟɧɚ ɦɧɨɠɢɧɚ ɪɨɛɿɬ, ɧɚ 
ɩɨɪɹɞɨɤ ɜɢɤɨɧɚɧɧɹ ɹɤɢɯ ɧɚɤɥɚɞɚɸɬɶɫɹ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛɦɟɠɟɧɧɹ [6,7]. ȼ 
ɩɪɢɩɭɳɟɧɧɿ, ɳɨ ɜɫɿ ɪɨɛɨɬɢ ɦɚɸɬɶ ɨɞɧɚɤɨɜɢɣ ɱɚɫ ɜɢɤɨɧɚɧɧɹ, ɧɟɨɛɯɿɞɧɨ 
ɜɢɡɧɚɱɢɬɢ ɦɿɧɿɦɚɥɶɧɢɣ ɱɚɫ, ɡɚ ɹɤɢɣ, ɛɟɡ ɩɨɪɭɲɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɛɦɟɠɟɧɶ, 

ɜɫɿ ɪɨɛɨɬɢ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɧɚɧɿ ɡɚɞɚɧɨɸ ɤɿɥɶɤɿɫɬɸ ɜɢɤɨɧɚɜɰɿɜ. ɉɪɢɪɨɞɧɨ 
ɡɚɞɚɬɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛɦɟɠɟɧɧɹ ɨɪɿєɧɬɨɜɧɢɦ ɚɰɢɤɥɿɱɧɢɦ ɝɪɚɮɨɦ ),( UVG , 

nV = , ɞɟ V  – ɦɧɨɠɢɧɚ ɜɟɪɲɢɧ, ɟɥɟɦɟɧɬɚɦ ɹɤɨʀ ɩɨɫɬɚɜɥɟɧɿ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ 
ɪɨɛɨɬɢ. Ɍɨɞɿ ɞɭɝɢ ɜɿɞɩɨɜɿɞɚɸɬɶ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɨɛɦɟɠɟɧɧɹɦ. Ɉɞɧɚ ɡ 
ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɞɚɱ, ɳɨ ɜɢɧɢɤɚє ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ – ɰɟ ɩɨɛɭɞɨɜɚ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɚɪɚɥɟɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɩɿɞ ɹɤɢɦ ɪɨɡɭɦɿɸɬɶ ɬɚɤɟ 
ɪɨɡɦɿɳɟɧɧɹ ɜɟɪɲɢɧ ɨɪɝɪɚɮɭ ɩɨ ɦɿɫɰɹɯ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɭ ɥɿɧɿɸ, ɩɪɢ ɹɤɨɦɭ 
ɜɢɤɨɧɭɸɬɶɫɹ ɧɚɫɬɭɩɧɿ ɭɦɨɜɢ: 

1) ɧɚ ɤɨɠɧɨɦɭ ɦɿɫɰɿ ɫɬɨʀɬɶ ɧɟ ɛɿɥɶɲɟ ɡɚɞɚɧɨʀ ɤɿɥɶɤɨɫɬɿ ɜɟɪɲɢɧ, ɹɤɭ 
ɩɨɡɧɚɱɢɦɨ ɱɟɪɟɡ h ; 

2) ɹɤɳɨ ɩɚɪɚ ɜɟɪɲɢɧ ( ) Uji , , ɬɨ ɜɟɪɲɢɧɚ i  ɪɨɡɦɿɳɭɸɬɶɫɹ ɥɿɜɿɲɟ ɡɚ j ; 

3) ɤɿɥɶɤɿɫɬɶ ɧɟɩɨɪɨɠɧɿɯ ɦɿɫɰɶ (ɹɤɭ ɦɢ ɧɚɡɢɜɚєɦɨ ɞɨɜɠɢɧɨɸ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
ɿ ɩɨɡɧɚɱɚєɦɨ l ), ɧɚ ɹɤɨɦɭ ɪɨɡɦɿɳɭɸɬɶɫɹ ɜɫɿ ɜɟɪɲɢɧɢ ɨɪɝɪɚɮɭ ɦɿɧɿɦɚɥɶɧɚ.  

ȼ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ, ɬɨɛɬɨ ɞɥɹ ɞɨɜɿɥɶɧɢɯ ɝɪɚɮɿɜ G  ɿ ɲɢɪɢɧɢ h , ɞɥɹ 
ɡɧɚɯɨɞɠɟɧɧɹ ɬɨɱɧɨɝɨ ɪɨɡɜ’ɹɡɤɭ ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɯɟɦɢ ɫɩɪɹɦɨɜɚɧɨɝɨ ɩɟɪɟɛɨɪɭ, 
ɡɨɤɪɟɦɚ ɦɟɬɨɞ ɝɿɥɨɤ ɬɚ ɦɟɠ [8-10]. ɉɪɢ ɪɟɚɥɿɡɚɰɿʀ ɫɯɟɦ ɰɶɨɝɨ ɦɟɬɨɞɭ ɨɞɧɢɦ ɿɡ 
ɜɚɠɥɢɜɢɯ ɩɢɬɚɧɶ є ɩɢɬɚɧɧɹ, ɹɤ ɨɰɿɧɢɬɢ ɡɧɚɱɟɧɧɹ ɰɿɥɶɨɜɨʀ ɮɭɧɤɰɿʀ ɹɤ ɧɚ ɜɫɿɣ 
ɞɨɩɭɫɬɢɦɿɣ ɦɧɨɠɢɧɿ, ɬɚɤ ɿ ɧɚ ɜɿɞɩɨɜɿɞɧɢɯ ɩɿɞɦɧɨɠɢɧɚɯ [1,2,4]. Ɂɭɩɢɧɢɦɨɫɹ 
ɧɚ ɞɟɹɤɢɯ ɩɿɞɯɨɞɚɯ ɞɨ ɬɚɤɢɯ ɨɰɿɧɨɤ. 

Ɉɰɿɧɤɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. ɉɪɢ 
ɨɰɿɧɸɜɚɧɧɿ ɞɨɜɠɢɧɢ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɱɚɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɜɚ ɫɩɟɰɿɚɥɶɧɢɯ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɜɟɪɲɢɧ ɨɪɝɪɚɮɿɜ S  ɬɚ S  [5]. ȼ ɰɢɯ ɭɩɨɪɹɞɤɭɜɚɧɧɹɯ ɤɨɠɧɚ 
ɜɟɪɲɢɧɚ ɨɪɝɪɚɮɭ ɡɚɣɦɚє ɜɿɞɩɨɜɿɞɧɨ ɤɪɚɣɧє ɥɿɜɟ (ɭɩɨɪɹɞɤɭɜɚɧɧɹ S ) ɬɚ ɤɪɚɣɧє 
ɩɪɚɜɟ ( S ) ɞɨɩɭɫɬɢɦɟ ɦɿɫɰɟ ɜ ɭɩɨɪɹɞɤɭɜɚɧɧɿ, ɞɨɜɠɢɧɚ ɹɤɨɝɨ ɞɨɪɿɜɧɸє 
ɞɨɜɠɢɧɿ ɤɪɢɬɢɱɧɨɝɨ ɲɥɹɯɭ ɭ ɝɪɚɮɿ. Ɍɨɞɿ ɛɚɡɨɜɨɸ ɨɰɿɧɤɨɸ ɛɭɞɟɦɨ ɜɜɚɠɚɬɢ 
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ɉɨɪɿɜɧɹɧɧɹ ɭɬɨɱɧɟɧɨʀ ɬɚ ɡɦɿɧɟɧɨʀ ɨɰɿɧɨɤ ɩɪɨɜɨɞɢɬɢɦɟɦɨ ɩɪɢ 3=h  ɞɥɹ 
ɝɪɚɮɿɜ ɡ ɪɢɫ. 1-3. 

 
 Ɋɢɫ. 1. Ƚɪɚɮ G1  

 

Ɋɢɫ. 2. Ƚɪɚɮɢ G2 (A, B, C, D) Ɋɢɫ. 3. Ƚɪɚɮɢ G3 (A-E) 

ɉɨɱɧɟɦɨ ɡ ɝɪɚɮɭ ɧɚ ɪɢɫ. 1. Ɉɱɟɜɢɞɧɨ, ɳɨ ɣɨɝɨ ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
ɦɚє ɜɢɝɥɹɞ   SSS === 6;5;4;3;2;1* , ɬɨɛɬɨ ɲɭɤɚɧɚ ɞɨɜɠɢɧɚ 6*=l . 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɭɬɨɱɧɟɧɭ ɨɰɿɧɤɭ ɨɬɪɢɦɚєɦɨ: 
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2) ɞɥɹ S : 65
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Ȼɚɱɢɦɨ, ɳɨ ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ *21 lll == . 

Ɋɨɡɝɥɹɧɟɦɨ ɬɟɩɟɪ ɝɪɚɮɢ ɡ ɪɢɫ. 2. ȼɢɩɚɞɤɢ A-D ɜɿɞɪɿɡɧɹɸɬɶɫɹ 
ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɜɟɪɲɢɧ 7-16 ɬɚ ɜɟɪɲɢɧɨɸ, ɡ ɹɤɨʀ ɣɞɭɬɶ ɞɭɝɢ ɞɨ ɤɨɠɧɨʀ ɡ 
ɡɚɡɧɚɱɟɧɢɯ ɜɟɪɲɢɧ. ɉɨɦɿɬɢɦɨ, ɳɨ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɡɦɿɧɭ ɫɬɪɭɤɬɭɪɢ, 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ S  ɞɥɹ ɭɫɿɯ ɝɪɚɮɿɜ ɛɭɞɟ ɨɞɧɚɤɨɜɢɦ, ɜɨɧɨ ɛɭɞɟ ɜɿɞɪɿɡɧɹɬɢɫɶ ɜɿɞ 
ɜɢɩɚɞɤɭ ɝɪɚɮɭ ɡ ɪɢɫ. 1 ɬɢɦ, ɳɨ ɧɚ ɨɫɬɚɧɧɶɨɦɭ ɦɿɫɰɿ ɛɭɞɭɬɶ ɬɚɤɨɠ 
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ɡɧɚɯɨɞɢɬɢɫɶ ɜɟɪɲɢɧɢ 7-16. Ⱥ ɨɬɠɟ, 1l  ɞɥɹ ɜɫɿɯ ɜɢɩɚɞɤɿɜ ɛɭɞɟ ɨɞɧɚɤɨɜɢɦ ɿ 
ɞɨɪɿɜɧɸɜɚɬɢɦɟ: 61 =l . 2l  ɬɚ *l  ɞɥɹ ɪɿɡɧɢɯ ɜɢɩɚɞɤɿɜ ɛɭɞɭɬɶ ɪɿɡɧɢɦɢ, ɬɨɦɭ 
ɪɨɡɝɥɹɧɟɦɨ ɞɚɥɿ ɤɨɠɧɢɣ ɜɢɩɚɞɨɤ ɨɤɪɟɦɨ. 

ȼɢɩɚɞɨɤ Ⱥ. Ɉɩɬɢɦɚɥɶɧɢɦ ɭɩɨɪɹɞɤɭɜɚɧɧɹɦ ɝɪɚɮɭ є ɧɚɩɪɢɤɥɚɞ ɬɚɤɟ 
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


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,
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*S , ɨɬɠɟ 6*=l . ɍɩɨɪɹɞɤɭɜɚɧɧɹ S  ɛɭɞɟ ɜɿɞɪɿɡɧɹɬɢɫɶ ɜɿɞ 

ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɭ ɜɢɩɚɞɤɭ ɝɪɚɮɭ ɡ ɪɢɫ. 1 ɬɢɦ, ɳɨ ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ ɛɭɞɭɬɶ 
ɡɧɚɯɨɞɢɬɢɫɶ ɜɟɪɲɢɧɢ 1 ɬɚ 7-16, ɬɨɞɿ 92 =l . 

ȼɢɩɚɞɨɤ ȼ. Ɉɬɪɢɦɚєɦɨ . * 6l = .. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɢɩɚɞɤɭ Ⱥ, ɜɟɪɲɢɧɢ 7-16 

ɛɭɞɭɬɶ ɡɧɚɯɨɞɢɬɢɫɶ ɭ S  ɧɚ ɞɪɭɝɿɣ ɩɨɡɢɰɿʀ, ɬɨɞɿ ɞɥɹ 2l  ɨɬɪɢɦɚєɦɨ: 82 =l . 

ȼɢɩɚɞɨɤ ɋ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ 7*=l . S , ɚɧɚɥɨɝɿɱɧɨ ɞɨ ɜɢɩɚɞɤɿɜ Ⱥ ɿ B, ɛɭɞɟ 
ɦɿɫɬɢɬɢ ɜɟɪɲɢɧɢ 7-16 ɧɚ ɬɪɟɬɶɨɦɭ ɦɿɫɰɿ. Ⱦɥɹ 2l  ɦɚєɦɨ: 82 =l . 

ȼɢɩɚɞɨɤ D. Ⱦɨɜɠɢɧɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 8*=l , ɭ S  ɜɟɪɲɢɧɢ 7-

16 ɫɬɨɹɬɶ ɧɚ ɱɟɬɜɟɪɬɿɣ ɩɨɡɢɰɿʀ. Ⱦɥɹ 2l  ɨɬɪɢɦɚєɦɨ: 72 =l . 

Ƚɪɚɮɢ ɡ ɪɢɫ. 3, ɚɧɚɥɨɝɿɱɧɨ ɞɨ ɝɪɚɮɿɜ ɡ ɪɢɫ. 2, ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɥɢɲɟ 
ɪɨɡɬɚɲɭɜɚɧɧɹɦ ɜɟɪɲɢɧ 7-16 ɬɚ ɜɟɪɲɢɧɨɸ, ɞɨ ɹɤɨʀ ɣɞɭɬɶ ɞɭɝɢ ɡ ɭɫɿɯ 
ɡɚɡɧɚɱɟɧɢɯ ɜɟɪɲɢɧ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɝɪɚɮɿɜ ɡ ɪɢɫ. 2, ɞɥɹ ɰɢɯ ɝɪɚɮɿɜ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ S  ɛɭɞɟ ɨɞɧɚɤɨɜɢɦ ɿ ɜɿɞɪɿɡɧɹɬɢɦɟɬɶɫɹ ɜɿɞ ɜɢɩɚɞɤɭ ɝɪɚɮɭ ɡ 
ɪɢɫ. 1 ɬɢɦ, ɳɨ ɦɿɫɬɢɬɢɦɟ ɜɟɪɲɢɧɢ 7-16 ɧɚ ɩɟɪɲɨɦɭ ɦɿɫɰɿ. Ɍɨɞɿ 2l  ɞɥɹ ɬɚɤɢɯ 
ɝɪɚɮɿɜ ɩɪɢɣɦɚє ɫɬɚɥɟ ɡɧɚɱɟɧɧɹ: 92 =l . əɤ ɿ ɞɥɹ ɝɪɚɮɿɜ ɡ ɪɢɫ. 2, 1l  ɬɚ *l  

ɦɚɬɢɦɭɬɶ ɪɿɡɧɿ ɡɧɚɱɟɧɧɹ, ɬɨɦɭ ɞɨɫɥɿɞɢɦɨ ɤɨɠɧɢɣ ɝɪɚɮ ɨɤɪɟɦɨ. 
ȼɢɩɚɞɨɤ Ⱥ. Ⱦɨɜɠɢɧɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 6*=l . ɍɩɨɪɹɞɤɭɜɚɧɧɹ 

S  ɛɭɞɟ ɜɿɞɪɿɡɧɹɬɢɫɶ ɜɿɞ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ ɝɪɚɮɭ ɡ ɪɢɫ. 1 ɬɢɦ, ɳɨ ɜɟɪɲɢɧɢ 7-

16 ɭ ɧɶɨɦɭ ɫɬɨɹɬɶ ɧɚ ɨɫɬɚɧɧɶɨɦɭ ɦɿɫɰɿ, ɬɨɦɭ 61 =l . 

ȼɢɩɚɞɨɤ ȼ. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ 6*=l . ɍ S  ɜɟɪɲɢɧɢ 7-16 ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ 
ɩɟɪɟɞɨɫɬɚɧɧɿɣ (ɩ’ɹɬɿɣ) ɩɨɡɢɰɿʀ, ɚ 61 =l . 

ȼɢɩɚɞɨɤ ɋ. Ɇɚєɦɨ 7*=l . ȼ ɭɩɨɪɹɞɤɭɜɚɧɧɿ S  ɜɟɪɲɢɧɢ 7-16 ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ 
ɱɟɬɜɟɪɬɨɦɭ ɦɿɫɰɿ, ɚɧɚɥɨɝɿɱɧɨ ɞɨ ɜɢɩɚɞɤɿɜ Ⱥ ɬɚ ȼ. Ɍɨɞɿ 71 =l . 

ȼɢɩɚɞɨɤ D. Ɉɬɪɢɦɚєɦɨ 8*=l . Ⱥɧɚɥɨɝɿɱɧɨ ɞɨ ɩɨɩɟɪɟɞɧɿɯ ɜɢɩɚɞɤɿɜ, ɭ ɰɶɨɦɭ 
ɜɟɪɲɢɧɢ 7-16 ɛɭɞɭɬɶ ɡɧɚɯɨɞɢɬɢɫɶ ɭ S  ɧɚ ɬɪɟɬɿɣ ɩɨɡɢɰɿʀ ɿ 81 =l . 

ȼɢɩɚɞɨɤ ȿ. Ⱦɥɹ ɰɶɨɝɨ ɝɪɚɮɭ 8*=l . Ⱥɧɚɥɨɝɿɱɧɨ, ɭ S  ɜɟɪɲɢɧɢ 7-16 

ɪɨɡɬɚɲɨɜɚɧɿ ɧɚ ɞɪɭɝɿɣ ɩɨɡɢɰɿʀ, 81 =l  

Ɂ ɚɧɚɥɿɡɭ ɩɨɜɟɞɿɧɤɢ ɡɧɚɱɟɧɶ 1l  ɬɚ 2l  ɞɥɹ ɝɪɚɮɿɜ ɡ ɪɢɫ. 1-3 ɦɨɠɧɚ ɡɪɨɛɢɬɢ 
ɬɚɤɿ ɜɢɫɧɨɜɤɢ: 

1) ɨɰɿɧɤɭ ɭ ɦɨɞɢɮɿɤɨɜɚɧɨɦɭ ɜɢɝɥɹɞɿ ɧɟ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɤɪɟɦɨ ɚɧɿ 
ɞɥɹ ɨɰɿɧɸɜɚɧɧɹ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɡɧɢɡɭ, ɚɧɿ ɡɜɟɪɯɭ, 
ɨɫɤɿɥɶɤɢ ɹɤ ɩɪɨɞɟɦɨɧɫɬɪɨɜɚɧɨ ɞɥɹ ɝɪɚɮɿɜ ɡ ɪɢɫ. 2, ɜɨɧɚ ɦɨɠɟ ɛɭɬɢ ɹɤ 
ɛɿɥɶɲɨɸ, ɬɚɤ ɿ ɦɟɧɲɨɸ ɡɚ ɨɩɬɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ.  
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2) ɭɬɨɱɧɟɧɚ ɨɰɿɧɤɚ ɧɟ ɡɚɜɠɞɢ ɦɚє ɧɟɨɛɯɿɞɧɭ ɜɥɚɫɬɢɜɿɫɬɶ ɚɞɚɩɬɚɰɿʀ ɩɿɞ ɡɦɿɧɭ 
ɫɬɪɭɤɬɭɪɢ ɝɪɚɮɭ, ɹɤ ɰɟ ɦɨɠɧɚ ɩɨɛɚɱɢɬɢ ɞɥɹ ɝɪɚɮɿɜ ɡ ɪɢɫ. 2. ɐɟ, ɨɱɟɜɢɞɧɨ, 
ɜɩɨɜɿɥɶɧɸє ɩɨɲɭɤ ɪɨɡɜ’ɹɡɤɭ ɦɟɬɨɞɨɦ ɝɿɥɨɤ ɬɚ ɦɟɠ, ɳɨ ɝɨɜɨɪɢɬɶ ɩɪɨ 
ɦɨɠɥɢɜɿɫɬɶ ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ʀʀ ɩɨɤɪɚɳɟɧɧɹ. 

3) ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɝɪɚɮɿɜ ɯɨɱɚ ɛ ɨɞɧɚ ɡ ɨɰɿɧɨɤ 
ɡɦɿɧɢɬɶɫɹ ɩɪɢ ɬɿɣ ɱɢ ɿɧɲɿɣ ɦɨɞɢɮɿɤɚɰɿʀ ɦɧɨɠɢɧɢ ɞɭɝ ɝɪɚɮɭ. 

ɐɟ ɧɚɲɬɨɜɯɭє ɧɚ ɞɭɦɤɭ, ɳɨ ɦɨɠɥɢɜɨ ɩɨɬɪɿɛɧɨ ɹɤɨɫɶ ɨɛ’єɞɧɚɬɢ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ S  ɬɚ S  ɭ ɨɞɧɿɣ ɨɰɿɧɰɿ.  

ɍɬɨɱɧɟɧɧɹ ɨɰɿɧɨɤ ɞɥɹ ɞɨɜɠɢɧɢ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. Ɋɨɡɝɥɹɧɟɦɨ ɭɬɨɱɧɟɧɭ 
ɨɰɿɧɤɭ ɡɧɢɡɭ. ɉɿɞ ɝɪɚɮɨɦ (ɩɨɡɧɚɱɢɦɨ ɣɨɝɨ )ˆ,(ˆ UVG ), ɪɨɡɝɨɪɧɭɬɢɦ ɞɨ ɝɪɚɮɭ 

),( UVG , ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɝɪɚɮ, ɭ ɹɤɨɦɭ ɡɦɿɧɟɧɚ ɨɪɿєɧɬɚɰɿɹ ɜɫɿɯ ɞɭɝ. 
Ɋɨɡɝɨɪɧɭɬɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ S  ɩɨɡɧɚɱɚɬɢɦɟɦɨ Ŝ  (ɞɥɹ ɧɢɯ 
ɜɢɤɨɧɭєɬɶɫɹ    1ˆ +−= ilSiS , ɞɟ l  – ɞɨɜɠɢɧɚ ɭɩɨɪɹɞɤɭɜɚɧɧɹ S ). 

Ɍɜɟɪɞɠɟɧɧɹ 1. əɤɳɨ S  ɞɨɩɭɫɬɢɦɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ ɝɪɚɮɭ G  ɩɪɢ 
ɡɚɞɚɧɨɦɭ h , ɬɨ Ŝ  – ɞɨɩɭɫɬɢɦɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ Ĝ  ɩɪɢ ɬɨɦɭ ɠ h . 

Ⱦɨɜɟɞɟɧɧɹ. ȼɿɞ ɫɭɩɪɨɬɢɜɧɨɝɨ. ɇɟɯɚɣ S  – ɞɨɩɭɫɬɢɦɟ ɞɥɹ G , ɚ Ŝ  ɧɟ є 
ɞɨɩɭɫɬɢɦɢɦ ɞɥɹ Ĝ . Ɍɨɞɿ ɡɧɚɣɞɟɬɶɫɹ ɞɭɝɚ ( ) Udc ˆ,   ɬɚɤɚ, ɳɨ d  ɡɧɚɯɨɞɢɬɶɫɹ ɭ 
Ŝ  ɪɚɧɿɲɟ, ɚɧɿɠ ɜɟɪɲɢɧɚ c , ɚɥɟ ɬɨɞɿ ɭ S  ɜɟɪɲɢɧɚ d  ɡɧɚɯɨɞɢɬɶɫɹ ɩɿɡɧɿɲɟ, ɧɿɠ 
ɜɟɪɲɢɧɚ c , ɳɨ ɧɟɦɨɠɥɢɜɨ, ɨɫɤɿɥɶɤɢ ( ) Ucd ,  ɡɚ ɜɢɡɧɚɱɟɧɧɹɦ Ĝ  ɬɚ S  – 

ɞɨɩɭɫɬɢɦɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. Ɉɬɠɟ, ɨɬɪɢɦɚɥɢ ɩɪɨɬɢɪɿɱɱɹ, ɳɨ ɜɢɩɥɢɜɚє ɡ 
ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɩɪɢɩɭɳɟɧɧɹ. ■ 

ɇɚɫɥɿɞɨɤ 1. əɤɳɨ *S  – ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ G , ɬɨɞɿ *Ŝ  – 

ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ ɝɪɚɮɭ Ĝ  ɩɪɢ ɡɚɞɚɧɨɦɭ h . 

Ⱦɨɜɟɞɟɧɧɹ. ȼɿɞ ɫɭɩɪɨɬɢɜɧɨɝɨ. ɇɟɯɚɣ *S  – ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ 
G  ɩɪɢ ɡɚɞɚɧɨɦɭ h , ɩɪɨɬɟ *Ŝ  ɧɟ є ɨɩɬɢɦɚɥɶɧɢɦ ɞɥɹ ɝɪɚɮɭ Ĝ . Ɍɨɞɿ ɿɫɧɭє ɬɚɤɟ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ S ˆ , ɳɨ ( ) ( )*ˆˆ SlSl  . Ɍɨɞɿ ɡ ɬɜɟɪɞɠɟɧɧɹ 1 ɜɢɩɥɢɜɚє, ɳɨ S   – 

ɞɨɩɭɫɬɢɦɟ ɞɥɹ G  ɿ ( ) ( )*SlSl  , ɡɧɚɱɢɬɶ *S  ɧɟ є ɨɩɬɢɦɚɥɶɧɢɦ. Ɉɬɠɟ, 
ɨɬɪɢɦɚɥɢ ɩɪɨɬɢɪɿɱɱɹ, ɳɨ ɜɢɩɥɢɜɚє ɡ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɩɪɢɩɭɳɟɧɧɹ. ■ 

ɇɚɫɥɿɞɨɤ 2. Ⱦɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɢɯ ɭɩɨɪɹɞɤɭɜɚɧɶ ɞɥɹ ɝɪɚɮɿɜ G  ɬɚ Ĝ  

ɫɩɿɜɩɚɞɚɸɬɶ ɩɪɢ ɡɚɞɚɧɨɦɭ h . 

Ⱦɨɜɟɞɟɧɧɹ. ȼɢɩɥɢɜɚє ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡ ɧɚɫɥɿɞɤɭ 1. ■ 

Ɍɜɟɪɞɠɟɧɧɹ 2.   lkkiS
h

ll
l

kik ,...,1,1
1

,max =






 −+



=  =

 є ɨɰɿɧɤɨɸ ɡɧɢɡɭ 

ɞɥɹ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ *l  ɞɥɹ ɝɪɚɮɭ G  ɬɚ ɡɚɞɚɧɨɝɨ h . 

Ⱦɨɜɟɞɟɧɧɹ. Ɋɨɡɝɥɹɧɟɦɨ ɝɪɚɮ G . Ɂ ɨɡɧɚɱɟɧɧɹ ɝɪɚɮɭ Ĝ  ɜɢɩɥɢɜɚє, ɳɨ 
ɜɟɪɲɢɧɚɦ ɛɟɡ ɜɯɿɞɧɢɯ ɞɭɝ ɡ G  ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɟɪɲɢɧɢ ɛɟɡ ɜɢɯɿɞɧɢɯ ɞɪɭɝ ɭ Ĝ  

ɿ ɧɚɜɩɚɤɢ, ɬɨɞɿ S  ɞɥɹ ɝɪɚɮɭ Ĝ  ɫɩɿɜɩɚɞɚє ɡ ɪɨɡɝɨɪɧɭɬɢɦ S  ɞɥɹ ɝɪɚɮɭ G . 

Ɋɨɡɝɥɹɧɟɦɨ ɨɰɿɧɤɭ ɡɧɢɡɭ ɞɥɹ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ 
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ɝɪɚɮɭ Ĝ :   lkkilS
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. Ɍɨɞɿ, ɨɫɤɿɥɶɤɢ S  

ɞɥɹ Ĝ  ɫɩɿɜɩɚɞɚє ɿɡ Ŝ , ɞɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ S  ɜɿɞɩɨɜɿɞɚє ɝɪɚɮɭ G , ɿ 
   iSilS =+− 1ˆ , ɨɬɪɢɦɚєɦɨ ɞɥɹ ɝɪɚɮɭ Ĝ : 

  lkkiS
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. Ⱥɥɟ, ɬɨɞɿ ɡɚ ɧɚɫɥɿɞɤɨɦ 2, ɰɟ 

ɫɩɪɚɜɟɞɥɢɜɨ ɿ ɞɥɹ ɝɪɚɮɭ G . ■ 

Ɍɜɟɪɞɠɟɧɧɹ 3.  
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 – ɨɰɿɧɤɚ ɡɧɢɡɭ ɞɥɹ ɞɨɜɠɢɧɢ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ *l  ɞɥɹ ɝɪɚɮɭ G  ɬɚ ɡɚɞɚɧɨɝɨ h . 

Ⱦɨɜɟɞɟɧɧɹ. ȼɢɩɥɢɜɚє ɡ ɬɨɝɨ, ɳɨ ɤɨɠɟɧ ɡ ɚɪɝɭɦɟɧɬɿɜ ɡɨɜɧɿɲɧɶɨɝɨ 
ɦɚɤɫɢɦɭɦɭ є ɨɰɿɧɤɨɸ ɡɧɢɡɭ, ɬɚ ɜɥɚɫɬɢɜɨɫɬɿ ɦɚɤɫɢɦɭɦɭ: ɹɤɳɨ ac   ɿ bc  , ɬɨ 

),max( bac  . ■ 

ɉɟɪɟɣɞɟɦɨ ɞɨ ɨɰɿɧɤɢ ɡɜɟɪɯɭ. ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ, ɧɚɩɪɢɤɥɚɞ, ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
S  ɩɨɛɭɞɭєɦɨ ɧɨɜɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ S   ɡɚ ɧɚɫɬɭɩɧɢɦ ɩɪɚɜɢɥɨɦ: ɹɤɳɨ ][iS  

ɦɿɫɬɢɬɶ ɧɟ ɛɿɥɶɲɟ h  ɜɟɪɲɢɧ, ɬɨ ɡɚɥɢɲɚєɦɨ ʀʀ ɛɟɡ ɡɦɿɧ, ɿɧɚɤɲɟ ɪɨɡɞɿɥɢɦɨ ʀʀ ɧɚ 
 hiS ][  ɦɧɨɠɢɧ, ɭ ɤɨɠɧɿɣ ɡ ɹɤɢɯ ɛɭɞɟ ɧɟ ɛɿɥɶɲɟ h  ɜɟɪɲɢɧ. Ɉɬɪɢɦɚɧɟ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ є ɞɨɩɭɫɬɢɦɢɦ, ɨɫɤɿɥɶɤɢ ɨɬɪɢɦɚɧɟ ɡ S , ɚ ɨɬɠɟ ɜɿɞɧɨɲɟɧɧɹ 
ɩɨɪɹɞɤɭ ɧɟ ɩɨɪɭɲɭєɬɶɫɹ, ɿ ɧɚ ɤɨɠɧɿɣ ɩɨɡɢɰɿʀ ɫɬɨʀɬɶ ɧɟ ɛɿɥɶɲɟ h  ɜɟɪɲɢɧ. Ɍɨɞɿ 
ɣɨɝɨ ɞɨɜɠɢɧɚ ɛɭɞɟ ɧɟ ɦɟɧɲɨɸ ɚɧɿɠ ɞɨɜɠɢɧɚ ɨɩɬɢɦɚɥɶɧɨɝɨ, ɨɫɤɿɥɶɤɢ ɜɨɧɨ є 
ɞɨɩɭɫɬɢɦɢɦ. Ɉɬɠɟ, ɦɨɠɟɦɨ ɜɢɤɨɪɢɫɬɚɬɢ ʀʀ ɹɤ ɨɰɿɧɤɭ ɡɜɟɪɯɭ ɞɥɹ ɞɨɜɠɢɧɢ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɬɨɛɬɨ: 

1
* [ ]

l

i
l S i h

=
    . 

ɇɟɫɤɥɚɞɧɨ ɩɨɛɚɱɢɬɢ, ɳɨ ɚɧɚɥɨɝɿɱɧɿ ɦɿɪɤɭɜɚɧɧɹ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɿ ɞɨ S , ɿ 
ɞɨ ɛɭɞɶ-ɹɤɨɝɨ ɿɧɲɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɭ ɹɤɨɦɭ ɧɟ ɩɨɪɭɲɭєɬɶɫɹ ɜɿɞɧɨɲɟɧɧɹ 
ɩɨɪɹɞɤɭ. Ɍɨɞɿ ɦɨɠɧɚ ɞɟɳɨ ɭɬɨɱɧɢɬɢ ɨɰɿɧɤɭ ɡɜɟɪɯɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ S : 

( )1 1
* min [ ] , [ ]

l l

i i
l S i h S i h

= =
        . 

Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɱɢɦ ɦɟɧɲɟ ɜɟɪɲɢɧ ɡɧɚɯɨɞɢɬɶɫɹ ɧɚ ɤɨɠɧɨɦɭ ɦɿɫɰɿ 
ɜ ɭɩɨɪɹɞɤɭɜɚɧɧɿ, ɞɨ ɹɤɨɝɨ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɧɚɜɟɞɟɧɿ ɦɿɪɤɭɜɚɧɧɹ, ɬɢɦ 
ɛɥɢɠɱɟ ɨɬɪɢɦɚɧɚ ɨɰɿɧɤɚ ɛɭɞɟ ɞɨ ɿɫɬɢɧɧɨɝɨ ɡɧɚɱɟɧɧɹ. ɉɨɫɬɚɜɢɦɨ ɦɟɬɭ ɫɟɪɟɞ 
ɭɫɿɯ ɬɚɤɢɯ ɭɩɨɪɹɞɤɭɜɚɧɶ ɿɡ ɡɚɞɚɧɨɸ ɞɨɜɠɢɧɨɸ l  ɡɧɚɣɬɢ ɬɚɤɟ, ɭ ɹɤɨɝɨ ɧɚ 
ɤɨɠɧɨɦɭ ɦɿɫɰɿ ɛɭɞɟ ɦɿɧɿɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ. Ɋɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ),,( hlGS  

ɹɤɪɚɡ ɿ ɛɭɞɟ ɰɢɦ ɲɭɤɚɧɢɦ ɭɩɨɪɹɞɤɭɜɚɧɧɹɦ. ɍ ɹɤɨɫɬɿ l  ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ 
ɛɭɞɶ-ɹɤɭ ɨɰɿɧɤɭ ɡɧɢɡɭ ɞɥɹ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ. Ɂɪɨɡɭɦɿɥɨ, 
ɳɨ ɱɢɦ ɬɨɱɧɿɲɨɸ ɛɭɞɟ ɨɰɿɧɤɚ ɡɧɢɡɭ, ɬɢɦ ɦɟɧɲɟ ɛɭɞɟ *h , ɚ ɨɬɠɟ ɨɰɿɧɤɚ 
ɡɜɟɪɯɭ ɛɭɞɟ ɬɨɱɧɿɲɨɸ. Ɉɬɠɟ, ɨɰɿɧɤɚ ɡɜɟɪɯɭ ɧɚɛɭɜɚє ɜɢɝɥɹɞɭ: 



 ISSN 2074-5893 ɉɢɬɚɧɧɹ ɩɪɢɤɥɚɞɧɨʀ ɦɚɬɟɦɚɬɢɤɢ ɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ.  ȼɢɩɭɫɤ 18 

 

 192 

  =
 l

i
hiSl

1
][** , ɞɟ *S  – ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ ɡɚɞɚɱɿ ),,( hlGS , 

ɞɟ *ll  . 

ɉɨɦɿɬɢɦɨ, ɳɨ ɨɫɬɚɧɧє ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɧɟ ɥɢɲɟ ɩɨɤɚɡɭє ɡɜ'ɹɡɨɤ ɦɿɠ 
ɨɰɿɧɤɚɦɢ ɡɜɟɪɯɭ ɬɚ ɡɧɢɡɭ ɞɥɹ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɚ ɳɟ ɣ 
ɡɜ'ɹɡɨɤ ɦɿɠ ʀɯ ɬɨɱɧɿɫɬɸ. Ɉɤɪɿɦ ɰɶɨɝɨ, ɜɨɧɨ ɩɨɤɚɡɭє ɞɟɹɤɢɣ ɡɜ'ɹɡɨɤ ɦɿɠ 
ɡɚɞɚɱɚɦɢ ),,( hlGS   ɬɚ ),,( lhGS   ɩɪɢ ɞɟɹɤɢɯ l   ɬɚ h , ɚ ɭ ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɿ 
ɦɿɠ ʀɯ ɚɥɝɨɪɢɬɦɿɱɧɢɦɢ ɫɤɥɚɞɧɨɫɬɹɦɢ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɨɩɬɢɦɚɥɶɧɟ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɞɥɹ ɝɪɚɮɭ G  є ɳɿɥɶɧɢɦ, ɬɨ ɨɰɿɧɤɚ  hnl *  є ɬɨɱɧɨɸ, ɚ ɬɨɞɿ, 
ɹɤɳɨ ɜɡɹɬɢ  hnl =  ɭ ɡɚɞɚɱɿ ),,( hlGS , ɬɨ ɨɬɪɢɦɚєɦɨ ɨɰɿɧɤɭ ɡɜɟɪɯɭ  hnl * , 

ɨɫɤɿɥɶɤɢ ɳɿɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɿɫɧɭє. Ⱥ ɬɨɞɿ ɡɚɞɚɱɿ ɩɨɲɭɤɭ ɳɿɥɶɧɢɯ 
ɭɩɨɪɹɞɤɭɜɚɧɶ ɞɥɹ ɡɚɞɚɱ ),,( hlGS   ɬɚ ),,( lhGS   ɦɚɸɬɶ ɨɞɧɚɤɨɜɭ ɚɥɝɨɪɢɬɦɿɱɧɭ 
ɫɤɥɚɞɧɿɫɬɶ. 

ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɰɿɧɨɤ. ɉɪɨɚɧɚɥɿɡɭєɦɨ ɩɨɜɟɞɿɧɤɭ ɜɿɞɨɦɢɯ ɨɰɿɧɨɤ 
ɡɧɢɡɭ ɞɨɜɠɢɧɢ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
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ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɨɰɿɧɤɢ 
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ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɪɿɡɧɭ «ɬɨɱɧɿɫɬɶ» ɨɰɿɧɨɤ, ɜ ɨɞɧɢɯ ɜɢɩɚɞɤɚɯ ɜɨɧɢ ɦɨɠɭɬɶ 
ɞɚɜɚɬɢ ɨɞɢɧ ɿ ɬɨɣ ɫɚɦɢɣ ɪɟɡɭɥɶɬɚɬ, ɚ ɭ ɞɟɹɤɢɯ ɭɬɨɱɧɟɧɿ ɨɰɿɧɤɢ ɦɨɠɭɬɶ 
ɡɦɟɧɲɢɬɢ ɤɿɥɶɤɿɫɬɶ ɨɩɟɪɚɰɿɣ, ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɡɧɚɯɨɞɠɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ. 

Ɇɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɱɢɦ ɬɨɱɧɿɲɨɸ є ɨɰɿɧɤɚ, ɬɢɦ ɦɟɧɲɟ ɡɧɚɞɨɛɢɬɶɫɹ 
ɪɨɡɝɚɥɭɠɟɧɶ ɚɛɢ ɡɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ.  

ɉɟɪɟɜɿɪɢɦɨ ɰɸ ɝɿɩɨɬɟɡɭ, ɩɪɨɜɿɜɲɢ ɧɚɫɬɭɩɧɢɣ ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ 
ɟɤɫɩɟɪɢɦɟɧɬ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɨɡɪɨɛɥɟɧɨʀ ɩɪɨɝɪɚɦɢ. Ȼɭɞɟɦɨ ɝɟɧɟɪɭɜɚɬɢ 
ɜɢɩɚɞɤɨɜɢɣ ɞɨɜɿɥɶɧɢɣ ɝɪɚɮ ɚɛɨ ɝɪɚɮ, ɞɟ ɭɫɿ ɜɟɪɲɢɧɢ ɡɧɚɯɨɞɹɬɶɫɹ ɧɚ 
ɤɪɢɬɢɱɧɢɯ ɲɥɹɯɚɯ, ɿɡ ɡɚɞɚɧɨɸ ɤɿɥɶɤɿɫɬɸ ɜɟɪɲɢɧ. Ⱦɥɹ ɩɨɲɭɤɭ ɣɨɝɨ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɡɚɫɬɨɫɭєɦɨ ɚɥɝɨɪɢɬɦ ɝɿɥɨɤ ɬɚ ɦɟɠ ɡ ɪɿɡɧɢɦɢ 
ɨɰɿɧɤɚɦɢ ɡɧɢɡɭ ɞɥɹ ɞɨɜɠɢɧɢ. І ɩɨɪɿɜɧɹєɦɨ ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ ɭ ɨɬɪɢɦɚɧɨɦɭ 
ɞɟɪɟɜɿ ɜɚɪɿɚɧɬɿɜ. ɉɪɨɜɟɞɟɦɨ ɩɨɩɚɪɧɟ ɩɨɪɿɜɧɹɧɧɹ. Ɋɨɡɝɥɹɞɚєɦɨ ɝɪɚɮɢ ɡ 
ɤɿɥɶɤɿɫɬɸ ɜɟɪɲɢɧ ɜɿɞ 10 ɞɨ 100, ɩɪɢɱɨɦɭ ɪɨɡɞɿɥɢɦɨ ɰɟɣ ɩɪɨɦɿɠɨɤ ɧɚ 4: [10, 
20], [21, 40], [41, 60] ɬɚ [61, 100]. Ⱦɥɹ ɤɨɠɧɨɝɨ ɩɪɨɦɿɠɤɭ ɲɢɪɢɧɚ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɨɛɢɪɚєɬɶɫɹ ɞɨɜɿɥɶɧɨ, ɚɥɟ ɧɟ ɩɟɪɟɜɢɳɭє ɩɨɥɨɜɢɧɢ ɜɟɪɯɧɶɨʀ 
ɝɪɚɧɿ ɤɿɥɶɤɨɫɬɿ ɜɟɪɲɢɧ ɭ ɩɪɨɦɿɠɤɭ. Ⱦɥɹ ɤɨɠɧɨɝɨ ɩɪɨɦɿɠɤɭ ɩɪɨɜɟɞɟɧɨ ɩɨ 
10000 ɟɤɫɩɟɪɢɦɟɧɬɿɜ. ȼɢɤɨɧɚɧɧɹ ɚɥɝɨɪɢɬɦɭ ɡɭɩɢɧɹєɬɶɫɹ, ɹɤɳɨ ɤɿɥɶɤɿɫɬɶ 
ɜɟɪɲɢɧ ɭ ɞɟɪɟɜɿ ɩɟɪɟɜɢɳɭє ɭ 30 ɪɚɡɿɜ ɜɟɪɯɧɸ ɦɟɠɭ ɤɿɥɶɤɨɫɬɿ ɜɟɪɲɢɧ ɭ 
ɩɪɨɦɿɠɤɭ ɜ ɩɟɪɲɢɯ ɬɪɶɨɯ ɜɢɩɚɞɤɚɯ ɬɚ ɭ 10 ɪɚɡɿɜ ɞɥɹ ɨɫɬɚɧɧɶɨɝɨ ɜɢɩɚɞɤɭ 
(ɡɦɟɧɲɟɧɧɹ ɩɨɜ’ɹɡɚɧɨ ɡ ɬɢɦ, ɳɨ ɬɚɤɟ ɨɛɦɟɠɟɧɧɹ ɩɨɦɿɬɧɨ ɧɟ ɜɩɥɢɜɚє ɧɚ 
ɜɿɞɫɨɬɨɤ ɝɪɚɮɿɜ, ɞɥɹ ɹɤɢɯ ɡɚ ɰɢɯ ɭɦɨɜ ɧɟ ɜɫɬɢɝɚєɦɨ ɨɬɪɢɦɚɬɢ ɨɩɬɢɦɚɥɶɧɟ 
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ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɩɪɨɬɟ ɞɭɠɟ ɜɩɥɢɜɚє ɧɚ ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɩɪɨɝɪɚɦɢ). ɍɫɿ 
ɩɨɩɟɪɟɞɧɿ ɭɦɨɜɢ ɩɿɞɫɭɦɨɜɚɧɿ ɭ ɜɢɝɥɹɞɿ ɬɚɛɥɢɰɿ 1.  

Ɋɟɡɭɥɶɬɚɬɢ ɭɫɿɯ ɩɨɪɿɜɧɹɧɶ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥɢɰɿ 2. Ɋɟɡɭɥɶɬɚɬɢ ɦɿɫɬɹɬɶ 
ɤɿɥɶɤɿɫɬɶ ɬɟɫɬɨɜɢɯ ɜɢɩɚɞɤɿɜ, ɜ ɹɤɢɯ ɚɥɝɨɪɢɬɦ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɩɟɪɲɨʀ ɨɰɿɧɤɢ 
ɡɚɜɟɪɲɢɜɫɹ ɲɜɢɞɲɟ (ɩɨɬɪɟɛɭɜɚɜ ɦɟɧɲɟ ɜɟɪɲɢɧ ɭ ɞɟɪɟɜɿ ɜɚɪɿɚɧɬɿɜ ɚɛɢ 
ɨɬɪɢɦɚɬɢ ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ), ɜ ɹɤɢɯ ɡɚɜɟɪɲɢɜɫɹ ɲɜɢɞɲɟ, ɩɪɢ 
ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɪɭɝɨʀ ɨɰɿɧɤɢ, ɬɚ ɜ ɹɤɢɯ ɚɥɝɨɪɢɬɦ ɩɨɬɪɟɛɭɜɚɜ ɨɞɧɚɤɨɜɨʀ 
ɤɿɥɶɤɨɫɬɿ ɪɨɡɝɚɥɭɠɟɧɶ. Ɉɤɪɿɦ ɰɶɨɝɨ, ɪɟɡɭɥɶɬɚɬɢ ɦɿɫɬɹɬɶ ɱɚɫɬɤɭ ɜɢɩɚɞɤɿɜ, ɞɥɹ 
ɹɤɢɯ ɚɥɝɨɪɢɬɦ ɧɟ ɜɫɬɢɝ ɡɚɜɟɪɲɢɬɢɫɶ ɡɚ ɡɚɞɚɧɭ ɦɚɤɫɢɦɚɥɶɧɭ ɤɿɥɶɤɿɫɬɶ 
ɪɨɡɝɚɥɭɠɟɧɶ. 

 

Ɍɚɛɥɢɰɹ 1 

Ɂɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ ɩɪɢ ɬɟɫɬɭɜɚɧɧɿ 
n  h  Ʉɿɥɶɤɿɫɬɶ ɬɟɫɬɿɜ Ʉɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ ɭ ɞɟɪɟɜɿ 

[10, 20] [2, 10] 10000 600 

[21, 40] [2, 20] 10000 1200 

[41, 60] [2, 30] 10000 1800 

[61, 100] [2, 50] 10000 1000 
 

 

Ɍɚɛɥɢɰɹ 2 

Ɋɟɡɭɥɶɬɚɬɢ ɬɟɫɬɭɜɚɧɧɹ ɞɥɹ ɭɫɿɯ ɩɚɪ ɨɰɿɧɨɤ 

ɉɟɪɟɦɨɝɥɚ ɨɰɿɧɤɚ 
(1) 

ɇɿɱɢɹ ɉɟɪɟɦɨɝɥɚ ɨɰɿɧɤɚ (2) ɑɚɫɬɤɚ ɧɟɡɚɜɟɪɲɧɢɯ 

Ȼɚɡɨɜɚ(1) ɨɰɿɧɤɚ ɬɚ ɭɬɨɱɧɟɧɚ(2) ɨɰɿɧɤɚ (ɜɢɩɚɞɤɨɜɿ) 
0 9683 317 0,0217 

2 9661 337 0,0703 

1 9718 281 0,0947 

0 9888 112 0,1033 

Ȼɚɡɨɜɚ(1) ɨɰɿɧɤɚ ɬɚ ɭɬɨɱɧɟɧɚ(2) ɨɰɿɧɤɚ (ɤɪɢɬɢɱɧɿ) 
0 9551 449 0,0325 

1 9619 380 0,0918 

0 9731 269 0,1349 

0 9876 124 0,1293 

Ȼɚɡɨɜɚ(1) ɨɰɿɧɤɚ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ(2) ɨɰɿɧɤɚ (ɜɢɩɚɞɤɨɜɿ) 
2 9565 433 0,0227 

4 9558 438 0,0701 

2 9639 359 0,0875 

0 9842 158 0,1002 

Ȼɚɡɨɜɚ(1) ɨɰɿɧɤɚ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ(2) ɨɰɿɧɤɚ (ɤɪɢɬɢɱɧɿ) 
0 9410 590 0,0256 

2 9426 572 0,0903 

2 9576 422 0,1282 

1 9852 147 0,1167 
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                                                                                            ɉɪɨɞɨɜɠɟɧɧɹ ɬɚɛɥɢɰɿ 
ɍɬɨɱɧɟɧɚ(1) ɨɰɿɧɤɚ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ(2) ɨɰɿɧɤɚ (ɜɢɩɚɞɤɨɜɿ) 
0 9922 78 0,0239 

0 9893 107 0,0614 

0 9892 108 0,0904 

0 9949 51 0,1005 

ɍɬɨɱɧɟɧɚ(1) ɨɰɿɧɤɚ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɚ(2) ɨɰɿɧɤɚ (ɤɪɢɬɢɱɧɿ) 
0 9743 257 0,0254 

3 9780 217 0,0907 

3 9867 130 0,1274 

0 9975 25 0,1252 

 

Ɂ ɪɟɡɭɥɶɬɚɬɿɜ ɬɟɫɬɭɜɚɧɧɹ ɦɨɠɧɚ ɩɨɦɿɬɢɬɢ ɧɚɫɬɭɩɧɟ: 
1) ɭ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ (94%) ɞɥɹ ɜɫɿɯ ɩɚɪ ɨɰɿɧɨɤ ɦɟɬɨɞɭ ɝɿɥɨɤ 

ɬɚ ɦɟɠ ɡɧɚɞɨɛɢɥɚɫɹ ɨɞɧɚɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɪɨɡɝɚɥɭɠɟɧɶ, ɬɨɛɬɨ ɫɭɬɨ ɫɬɚɬɢɫɬɢɱɧɨ 
ɩɨɤɪɚɳɟɧɧɹ ɭ ɹɤɨɫɬɿ ɨɰɿɧɸɜɚɧɧɹ є ɧɟɡɧɚɱɧɢɦ. 

2) ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɜɟɪɲɢɧ ɝɪɚɮɭ ɤɿɥɶɤɿɫɬɶ ɜɢɩɚɞɤɿɜ, ɭ ɹɤɢɯ 
ɬɨɱɧɿɲɿ ɨɰɿɧɤɢ ɩɟɪɟɦɚɝɚɸɬɶ, ɡɦɟɧɲɭєɬɶɫɹ. Ⱦɥɹ ɝɪɚɮɿɜ, ɞɟ ɤɿɥɶɤɿɫɬɶ ɜɟɪɲɢɧ 
ɡɦɿɧɸєɬɶɫɹ ɭ ɩɪɨɦɿɠɤɭ [60;100], ɤɿɥɶɤɿɫɬɶ ɬɚɤɢɯ ɜɢɩɚɞɤɿɜ ɧɟ ɩɟɪɟɜɢɳɭє 2%. 

3) ɿɫɧɭɸɬɶ ɝɪɚɮɢ, ɞɥɹ ɹɤɢɯ ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɡɚ 
ɦɟɧɲɭ ɤɿɥɶɤɿɫɬɶ ɤɪɨɤɿɜ, ɹɤɳɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɟɧɲ ɬɨɱɧɭ ɨɰɿɧɤɭ. 
ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɝɪɚɮɭ ɡ ɪɢɫ. 4 ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
ɩɪɢ 5=h  ɭ 3 ɪɚɡɢ ɲɜɢɞɲɟ, ɹɤɳɨ ɡɚɦɿɫɬɶ ɭɬɨɱɧɟɧɨʀ ɨɰɿɧɤɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɛɚɡɨɜɭ (879 ɩɪɨɬɢ 290). 

Ɇɨɠɟɦɨ ɡɪɨɛɢɬɢ ɧɚɫɬɭɩɧɿ ɜɢɫɧɨɜɤɢ ɳɨɞɨ ɪɟɡɭɥɶɬɚɬɿɜ ɬɟɫɬɭɜɚɧɧɹ: ɛɚɡɨɜɚ 
ɨɰɿɧɤɚ ɦɚɣɠɟ ɡɚɜɠɞɢ ɧɟ ɩɨɫɬɭɩɚєɬɶɫɹ ɛɿɥɶɲ ɬɨɱɧɢɦ, ɚ ɿɧɨɞɿ ɣ ɩɟɪɟɜɟɪɲɭє ʀɯ; 
ɹɤɿɫɬɶ ɨɰɿɧɨɤ ɫɩɚɞɚє ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɱɢɫɥɚ ɜɟɪɲɢɧ ɝɪɚɮɭ, ɚ ɨɬɠɟ ɿ ɡ 
ɭɫɤɥɚɞɧɟɧɧɹɦ ʀɯ ɫɬɪɭɤɬɭɪɢ, ɬɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɫɬɿɲɢɯ ɨɰɿɧɨɤ є 
ɞɨɰɿɥɶɧɿɲɢɦ, ɨɫɤɿɥɶɤɢ ʀɯ ɡɧɚɯɨɞɠɟɧɧɹ ɩɨɬɪɟɛɭє ɦɟɧɲɨɝɨ ɱɢɫɥɚ ɨɩɟɪɚɰɿɣ; 
ɿɫɧɭɸɬɶ ɬɚɤɿ ɝɪɚɮɢ, ɹɤɿ ɫɭɩɟɪɟɱɚɬɶ ɩɪɢɧɰɢɩɭ «ɬɨɱɧɿɲɟ – ɤɪɚɳɟ», ɳɨ ɝɨɜɨɪɢɬɶ 
ɩɪɨ ɬɟ, ɳɨ, ɦɨɠɥɢɜɨ, ɧɚɜɿɬɶ ɞɥɹ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɨʀ ɨɰɿɧɤɢ ɡɧɚɣɞɭɬɶɫɹ 
ɩɪɢɤɥɚɞɢ, ɞɥɹ ɹɤɢɯ ɦɟɬɨɞ ɝɿɥɨɤ ɬɚ ɦɟɠ ɡɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɟ ɭɩɨɪɹɞɤɭɜɚɧɧɹ 
ɩɨɜɿɥɶɧɿɲɟ, ɚɧɿɠ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɝɿɪɲɢɯ ɨɰɿɧɨɤ.  

Ɍɚɤɢɣ ɟɮɟɤɬ ɩɨɜ'ɹɡɚɧɢɣ ɿɡ ɬɢɦ, ɳɨ ɨɛɢɪɚɸɬɶɫɹ ɜɟɪɲɢɧɢ ɿ ɜɿɞɩɨɜɿɞɧɿ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɹɤɿ ɫɩɨɱɚɬɤɭ ɦɚɥɢ ɦɟɧɲɿ ɨɰɿɧɤɢ ɱɟɪɟɡ ɧɟɬɨɱɧɿɫɬɶ ɨɰɿɧɤɢ, ɚɥɟ 
ɧɚ ɲɥɹɯɭ ɞɨ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɩɨɬɪɟɛɭɜɚɥɢ ɦɟɧɲɟ ɪɨɡɝɚɥɭɠɟɧɶ. 
Ɂ ɨɫɬɚɧɧɶɨɝɨ ɜɢɩɥɢɜɚє, ɳɨ, ɦɨɠɥɢɜɨ, ɤɪɚɳɟ ɪɨɡɝɥɹɞɚɬɢ ɧɟ ɩɪɨɫɬɨ ɨɰɿɧɤɢ 
ɡɧɢɡɭ, ɚ ɞɟɹɤɿ ɦɟɬɪɢɤɢ, ɹɤɿ ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ є ɨɰɿɧɤɚɦɢ ɞɨɜɠɢɧɢ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ, ɩɪɨɬɟ ɞɥɹ ɹɤɢɯ ɜɢɤɨɧɭєɬɶɫɹ, ɳɨ ɤɪɚɳɿ (ɨɩɢɫɚɧɿ ɜɢɳɟ) 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɦɚɸɬɶ ɦɟɧɲɿ ɡɧɚɱɟɧɧɹ ɦɟɬɪɢɤɢ.  
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Ɋɢɫ. 4. ɉɪɢɤɥɚɞ ɝɪɚɮɭ, ɞɥɹ ɹɤɨɝɨ ɛɚɡɨɜɚ ɨɰɿɧɤɚ ɡɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɟ  

ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɲɜɢɞɲɟ ɚɧɿɠ ɭɬɨɱɧɟɧɚ 

 

ȼɢɫɧɨɜɤɢ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɡɜɨɥɹɸɬɶ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɧɟ 
ɡɚɜɠɞɢ ɛɿɥɶɲ ɬɨɱɧɚ ɨɰɿɧɤɚ ɞɨɜɠɢɧɢ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɜɟɪɲɢɧ ɭ ɞɟɪɟɜɿ ɜɚɪɿɚɧɬɿɜ, ɳɨ ɿɥɸɫɬɪɭє ɪɨɛɨɬɭ ɦɟɬɨɞɭ ɝɿɥɨɤ ɬɚ ɦɟɠ. 
Ɍɨɦɭ ɧɟɜɢɪɿɲɟɧɢɦ ɩɢɬɚɧɧɹɦ ɡɚɥɢɲɚєɬɶɫɹ ɚɩɪɿɨɪɧɟ ɨɬɪɢɦɚɧɧɹ ɬɨɱɧɨɝɨ 
ɡɧɚɱɟɧɧɹ ɨɩɬɢɦɚɥɶɧɨʀ ɞɨɜɠɢɧɢ ɭɩɨɪɹɞɤɭɜɚɧɧɹ.  
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