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ɊɈɁȼ’əɁȺɇɇə ɈȾɇȱЄȲ ɇȿɋɄȱɇɑȿɇɇɈȼɂɆȱɊɇɈȲ ɁȺȾȺɑȱ  

LOCATION-ALLOCATION ȱɁ ɇȿɑȱɌɄɂɆɂ ɉȺɊȺɆȿɌɊȺɆɂ 
 

ɋɮɨɪɦɭɥɶɨɜɚɧɨ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɭ ɡɚɞɚɱɭ location-allocation ɡ ɧɟɱɿɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. Ɋɨɡɪɨɛɥɟɧɨ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɳɨ ɪɟɚɥɿɡɭє ɚɥɝɨɪɢɬɦ ʀʀ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɧɟɣɪɨɧɟɱɿɬɤɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ r-ɚɥɝɨɪɢɬɦɭ ɒɨɪɚ. 
ȼɢɤɥɚɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɿɜ ɞɥɹ ɦɨɞɟɥɶɧɨʀ ɡɚɞɚɱɿ location-allocation ɡ 
ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɨɬɪɢɦɚɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɨɡɪɨɛɥɟɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ 

ɡɚɛɟɡɩɟɱɟɧɧɹ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɡɚɞɚɱɚ location-allocation, ɨɩɬɢɦɿɡɚɰɿɹ, ɧɟɱɿɬɤɢɣ ɩɚɪɚɦɟɬɪ, 

ɧɟɣɪɨɧɟɱɿɬɤɿ ɬɟɯɧɨɥɨɝɿʀ, r-ɚɥɝɨɪɢɬɦ. 

 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɚ ɛɟɫɤɨɧɟɱɧɨɦɟɪɧɚɹ ɡɚɞɚɱɚ location-allocation ɫ ɧɟɱɟɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɟɚɥɢɡɭɟɬ ɟɟ ɪɟɲɟɧɢɟ 
ɧɚ ɨɫɧɨɜɟ ɧɟɣɪɨɧɟɱɟɬɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ r-ɚɥɝɨɪɢɬɦɚ ɒɨɪɚ. 
ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɡɚɞɚɱɢ location-allocation ɫ ɧɟɱɟɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɞɚɱɚ location-allocation, ɨɩɬɢɦɢɡɚɰɢɹ, ɧɟɱɟɬɤɢɣ ɩɚɪɚɦɟɬɪ, 
ɧɟɣɪɨɧɟɱɟɬɤɢɟ ɬɟɯɧɨɥɨɝɢɢ, r-ɚɥɝɨɪɢɬɦ. 

 

The problem of enterprises location with the simultaneous allocation of this region, contin-

uously filled by consumers, into consumer areas, where each of them is served by one en-

terprise, in order to minimize transportation and production costs, in the mathematical 

definition, are illustrated as infinite-dimensional optimal set partitioning problems (OSP) 

in non-intersecting subsets with the placement of centers of these subsets. A wide range of 

methods and algorithms have been developed to solve practical tasks of location-allocation, 

both finite-dimensional and infinite-dimensional. However, infinite-dimensional location-

allocation problems are significantly complicated in uncertainty, in particular case when a 

number of their parameters are fuzzy, inaccurate, or an unreliable mathematical descrip-

tion of some dependencies in the model is false. Such models refer to the fuzzy OSP tasks, 

and special solutions and methods are needed to solve them. This paper is devoted to the 

solution of an infinite-dimensional problem of location-allocation with fuzzy parameters, 

which in mathematical formulation are defined as continuous linear single-product prob-

lem of n-dimensional Euclidean space ȿn optimal set partitioning into a subset with the 

search for the coordinates of the centers of these subsets with constraints in the form of 

equalities and inequalities whose target functionality has fuzzy parameters. The software to 

solve the illustrated problem was developed. It works on the basis of neuron-fuzzy technol-

ogies with r-algorithm of Shore application. The object-oriented programming language 

C# and the Microsoft Visual Studio development environment were used. The results for a 

model-based problem of location-allocation with fuzzy parameters obtained in developed 

software are presented. The results comparison for the solution to solve the infinite-

dimensional problem of location-allocation with defined parameters and for the case where 
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some parameters of the problem are inaccurate, fuzzy or their mathematical description is 

false. 
Keywords: location-allocation problem, optimization, fuzzy parameter, neuro-fuzzy 

technologies, r-algorithm. 

 

ȼɫɬɭɩ. Ɂɚɞɚɱɿ ɪɨɡɦɿɳɟɧɧɹ (location) ɩɿɞɩɪɢєɦɫɬɜ ɡ ɨɞɧɨɱɚɫɧɢɦ ɪɨɡɛɢɬɬɹɦ 
(allocation) ɞɚɧɨɝɨ ɪɟɝɿɨɧɭ, ɧɟɩɟɪɟɪɜɧɨ ɡɚɩɨɜɧɟɧɨɝɨ ɫɩɨɠɢɜɚɱɚɦɢ, ɧɚ ɨɛɥɚɫɬɿ 
ɫɩɨɠɢɜɚɱɿɜ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɨɛɫɥɭɝɨɜɭєɬɶɫɹ ɨɞɧɢɦ ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɡ ɦɟɬɨɸ 
ɦɿɧɿɦɿɡɚɰɿʀ ɬɪɚɧɫɩɨɪɬɧɢɯ ɿ ɜɢɪɨɛɧɢɱɢɯ ɜɢɬɪɚɬ ɭ ɦɚɬɟɦɚɬɢɱɧɿɣ ɩɨɫɬɚɧɨɜɰɿ 
ɡɜɨɞɹɬɶɫɹ ɞɨ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɢɯ ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧ 
(ɈɊɆ) ɧɚ ɧɟɩɟɪɟɬɢɧɧɿ ɩɿɞɦɧɨɠɢɧɢ ɡ ɪɨɡɦɿɳɟɧɧɹɦ ɰɟɧɬɪɿɜ ɰɢɯ ɩɿɞɦɧɨɠɢɧ 
[1,2]. 

ɇɟɨɛɯɿɞɧɿɫɬɶ ɜ ɪɨɡɝɥɹɞɿ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɢɯ ɡɚɞɚɱ ɪɨɡɦɿɳɟɧɧɹ ɜɢɧɢɤɚє 
ɬɨɞɿ, ɤɨɥɢ ɫɩɨɠɢɜɚɱɿɜ «ɞɭɠɟ ɛɚɝɚɬɨ», ɧɚɩɪɢɤɥɚɞ, ɜ ɡɚɞɚɱɚɯ ɩɪɨ ɬɟɥɟɮɨɧɧɢɯ, 
ɪɚɞɿɨ-, ɬɟɥɟɚɛɨɧɟɧɬɿɜ, ɩɪɨ ɲɤɿɥɶɧɿ ɪɟɝɿɨɧɢ, ɩɪɨ ɜɢɛɨɪɱɿ ɨɤɪɭɝɢ ɿ ɬɨɦɭ 
ɩɨɞɿɛɧɟ, ɿ ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɞɚɱɿ ɪɨɡɦɿɳɟɧɧɹ ɹɤ ɞɢɫɤɪɟɬɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɦɨɞɟɥɿ ɫɬɚє ɧɟɞɨɰɿɥɶɧɨɸ ɱɟɪɟɡ ɬɪɭɞɧɨɳɿ, ɩɨɜ'ɹɡɚɧɿ ɡ ɪɨɡɜ’ɹɡɚɧɧɹɦ ɡɚɞɚɱ 
ɧɚɞɦɿɪɧɨ ɜɟɥɢɤɨʀ ɪɨɡɦɿɪɧɨɫɬɿ. 

Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ location-allocation, ɹɤ 
ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɢɯ, ɬɚɤ ɿ ɧɟɤɿɧɱɟɧɧɨɜɢɦɿɪɧɢɯ, ɪɨɡɪɨɛɥɟɧɨ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ 
ɦɟɬɨɞɿɜ ɿ ɚɥɝɨɪɢɬɦɿɜ, ɫɟɪɟɞ ɹɤɢɯ ɜɤɚɠɟɦɨ ɧɚ ɩɿɞɯɿɞ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜ ɪɨɛɨɬɿ 
[3], ɞɟ ɚɜɬɨɪ ɧɚɞɚɜ ɬɚɤɨɠ ɿ ɨɝɥɹɞ ɥɿɬɟɪɚɬɭɪɢ ɡ ɩɿɞɯɨɞɿɜ, ɦɟɬɨɞɿɜ ɿ ɚɥɝɨɪɢɬɦɿɜ 
ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ location-allocation ɭ ɱɿɬɤɢɯ ɭɦɨɜɚɯ. Ɉɞɧɚɤ, 
ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɿ ɡɚɞɚɱɿ location-allocation ɫɭɬɬєɜɨ ɭɫɤɥɚɞɧɸɸɬɶɫɹ ɜ 
ɭɦɨɜɚɯ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ, ɡɨɤɪɟɦɚ, ɤɨɥɢ ɪɹɞ ʀɯ ɩɚɪɚɦɟɬɪɿɜ є ɧɟɱɿɬɤɢɦɢ, 
ɧɟɬɨɱɧɢɦɢ, ɚɛɨ є ɧɟɞɨɫɬɨɜɿɪɧɢɦ ɦɚɬɟɦɚɬɢɱɧɢɣ ɨɩɢɫ ɞɟɹɤɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɜ 
ɦɨɞɟɥɿ. Ɍɚɤɿ ɦɨɞɟɥɿ ɜɿɞɧɨɫɹɬɶ ɞɨ ɧɟɱɿɬɤɢɯ ɡɚɞɚɱ ɈɊɆ, ɞɥɹ ʀɯ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɩɨɬɪɿɛɧɚ ɪɨɡɪɨɛɤɚ ɫɩɟɰɿɚɥɶɧɢɯ ɩɿɞɯɨɞɿɜ ɿ ɦɟɬɨɞɿɜ. 

Ⱦɚɧɚ ɪɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɪɨɡɜ’ɹɡɚɧɧɸ ɨɞɧɿєʀ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ 
location-allocation ɡ ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɚ ɭ ɦɚɬɟɦɚɬɢɱɧɿɣ ɩɨɫɬɚɧɨɜɰɿ 
ɡɜɨɞɢɬɶɫɹ ɞɨ ɧɟɩɟɪɟɪɜɧɨʀ ɥɿɧɿɣɧɨʀ ɨɞɧɨɩɪɨɞɭɤɬɨɜɨʀ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧɢ ɡ n-ɜɢɦɿɪɧɨɝɨ ɟɜɤɥɿɞɨɜɨɝɨ ɩɪɨɫɬɨɪɭ ȿn ɧɚ ɩɿɞɦɧɨɠɢɧɢ ɡ 
ɜɿɞɲɭɤɭɜɚɧɧɹɦ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɿɜ ɰɢɯ ɩɿɞɦɧɨɠɢɧ ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ ɭ ɮɨɪɦɿ 
ɪɿɜɧɨɫɬɟɣ ɬɚ ɧɟɪɿɜɧɨɫɬɟɣ, ɰɿɥɶɨɜɢɣ ɮɭɧɤɰɿɨɧɚɥ ɹɤɨʀ ɦɚє ɧɟɱɿɬɤɿ ɩɚɪɚɦɟɬɪɢ. 

Ⱥɥɝɨɪɢɬɦ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɡ ɧɟɱɿɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɰɿɥɶɨɜɨɦɭ ɮɭɧɤɰɿɨɧɚɥɿ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɭ ɪɨɛɨɬɿ [4]. 

Ɂɚɫɬɨɫɭєɦɨ ɰɟɣ ɚɥɝɨɪɢɬɦ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɦɨɞɟɥɶɧɨʀ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ 
ɡɚɞɚɱɿ location-allocation ɡ ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. Ɋɨɡɝɥɹɧɟɦɨ ɫɩɪɨɳɟɧɭ ɦɨɞɟɥɶ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ 
ɡɚɞɚɱɿ ɪɨɡɦɿɳɟɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ, ɳɨ ɧɚɡɢɜɚєɬɶɫɹ ɜ ɡɚɪɭɛɿɠɧɿɣ ɧɚɭɤɨɜɿɣ 
ɥɿɬɟɪɚɬɭɪɿ ɡɚɞɚɱɟɸ location-allocation [3], ɜ ɧɚɫɬɭɩɧɿɣ ɩɨɫɬɚɧɨɜɰɿ. 

ɇɟɯɚɣ ɫɩɨɠɢɜɚɱ ɞɟɹɤɨʀ ɨɞɧɨɪɿɞɧɨʀ ɩɪɨɞɭɤɰɿʀ ɪɿɜɧɨɦɿɪɧɨ ɪɨɡɩɨɞɿɥɟɧɢɣ ɜ 
ɨɛɥɚɫɬɿ 2E . ɋɤɿɧɱɟɧɧɟ ɱɢɫɥɨ N ɜɢɪɨɛɧɢɤɿɜ ɰɿєʀ ɩɪɨɞɭɤɰɿʀ ɪɨɡɬɚɲɨɜɚɧɿ ɜ 
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ɿɡɨɥɶɨɜɚɧɢɯ ɬɨɱɤɚɯ (1) (2)( , )i i i =   , 1,...,i N= , ɨɛɥɚɫɬɿ  . ȼɜɚɠɚɸɬɶɫɹ 
ɡɚɞɚɧɢɦɢ: ( )x  – ɩɨɩɢɬ ɧɚ ɩɪɨɞɭɤɰɿɸ ɫɩɨɠɢɜɚɱɚ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ 

(1) (2)( , )x x x= ; ( , )ic x  – ɜɚɪɬɿɫɬɶ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɩɪɨɞɭɤɰɿʀ ɜɿɞ 

ɜɢɪɨɛɧɢɤɚ (1) (2)( , )i i i =    ɫɩɨɠɢɜɚɱɟɜɿ ɡ ɤɨɨɪɞɢɧɚɬɚɦɢ (1) (2)( , )x x x= . 

ɉɟɪɟɞɛɚɱɚєɬɶɫɹ, ɳɨ ɩɪɢɛɭɬɨɤ ɜɢɪɨɛɧɢɤɚ ɡɚɥɟɠɢɬɶ ɬɿɥɶɤɢ ɜɿɞ ɣɨɝɨ ɜɢɬɪɚɬ, ɹɤɿ 
є ɫɭɦɨɸ ɜɢɪɨɛɧɢɱɢɯ ɿ ɬɪɚɧɫɩɨɪɬɧɢɯ ɜɢɬɪɚɬ.  

Ⱦɥɹ ɤɨɠɧɨɝɨ i-ɝɨ ɜɢɪɨɛɧɢɤɚ ɡɚɞɚɧɚ ɮɭɧɤɰɿɹ ( )i iY , ɳɨ ɨɩɢɫɭє ɡɚɥɟɠɧɿɫɬɶ 
ɜɚɪɬɨɫɬɿ ɜɢɪɨɛɧɢɰɬɜɚ ɜɿɞ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ iY , ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ 

( )

i

iY x dx


=  , ɿ ɧɚɜɟɞɟɧɿ ɤɚɩɿɬɚɥɶɧɿ ɜɢɬɪɚɬɢ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɿɸ i-ɝɨ ɜɢɪɨɛɧɢɤɚ 

ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɣɨɝɨ ɩɨɬɭɠɧɨɫɬɿ ɜɿɞ ɿɫɧɭɸɱɨʀ ɞɨ ɩɪɨɟɤɬɧɨʀ iY . 

Ɇɧɨɠɢɧɭ ɫɩɨɠɢɜɚɱɿɜ   ɦɨɠɧɚ ɪɨɡɛɢɜɚɬɢ ɧɚ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ i  

ɫɩɨɠɢɜɚɱɿɜ i-ɦ ɜɢɪɨɛɧɢɤɨɦ ɬɚɤ, ɳɨɛ  

( )
1

, 0, , , 1,...,
N

i i j

i

mes i j i j N

=
 =   =  = . (1) 

ɉɪɢ ɰɶɨɦɭ ɩɨɬɭɠɧɿɫɬɶ i-ɝɨ ɜɢɪɨɛɧɢɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɭɦɚɪɧɢɦ ɩɨɩɢɬɨɦ 
ɫɩɨɠɢɜɚɱɿɜ, ɳɨ ɧɚɥɟɠɚɬɶ i , ɿ ɧɟ ɩɟɪɟɜɢɳɭє ɡɚɞɚɧɢɯ ɨɛɫɹɝɿɜ: 

( )

i

ix dx b

  , 1,...,i N= , 

(2) 

ɧɟ ɜɢɤɥɸɱɚєɬɶɫɹ, ɳɨ ɞɟɹɤɿ ɡ ɩɿɞɦɧɨɠɢɧ i  ɜɢɹɜɥɹɬɶɫɹ ɩɨɪɨɠɧɿɦɢ. 
ɉɨɬɪɿɛɧɨ ɪɨɡɛɢɬɢ ɦɧɨɠɢɧɭ ɫɩɨɠɢɜɚɱɿɜ   ɧɚ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ʀɯ N  

ɜɢɪɨɛɧɢɤɚɦɢ, ɬɨɛɬɨ ɧɚ ɩɿɞɦɧɨɠɢɧɢ i , 1,...,i N= , ɿ ɪɨɡɦɿɫɬɢɬɢ ɰɢɯ 
ɜɢɪɨɛɧɢɤɿɜ ɜ   ɬɚɤ, ɳɨɛ ɦɿɧɿɦɿɡɭɜɚɬɢ ɮɭɧɤɰɿɨɧɚɥ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭɤɰɿʀ ɿ ɞɨɫɬɚɜɤɭ ʀʀ ɞɨ ɫɩɨɠɢɜɚɱɿɜ: 

   1 1( ,..., , ,.., )1

( ,  ) ( ) ( ) min
N Ni i

N

i i
i

c x x dx x dx
 

   
 =  

    + →     
    (3) 

ɡɚ ɭɦɨɜ (1), (2). 
Ɂɚɞɚɱɚ (1)-(3) – ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɚ ɡɚɞɚɱɚ location-allocation ɜ ɱɿɬɤɢɯ 

ɭɦɨɜɚɯ. 
ɍ ɛɿɥɶɲɨɫɬɿ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ ɜɚɪɬɿɫɬɶ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɭɤɰɿʀ ɧɚ 

ɩɪɨɦɢɫɥɨɜɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨɬɭɠɧɨɫɬɿ iY  ɞɨɪɿɜɧɸє ɞɨɛɭɬɤɭ ɫɨɛɿɜɚɪɬɨɫɬɿ 
ɰɿєʀ ɩɪɨɞɭɤɰɿʀ ɧɚ ʀʀ ɤɿɥɶɤɿɫɬɶ. ȼ ɫɢɥɭ ɰɶɨɝɨ ɦɚєɦɨ: 

( )i i i i iY d a Y = + , 1,...,i N= . (4) 

ɉɿɞɫɬɚɜɥɹɸɱɢ ɜɢɪɚɡ (4) ɜ (3) ɨɬɪɢɦɚєɦɨ 

   1 1( ,..., , ,.., )1

( ( ,  ) ) ( ) min
N Ni

N

i i
i

c x a x dx
 

 
 = 

+ →  . 
(5) 
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Ɂɚɞɚɱɚ (1)-(5) ɩɪɢ 0ia = , 1,...,i N= , – ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɚ ɬɪɚɧɫɩɨɪɬɧɚ 
ɡɚɞɚɱɚ, ɩɪɢ 0ia  , 1,...,i N= , – ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɚ ɡɚɞɚɱɚ location-allocation. 

Ⱦɥɹ ɫɮɨɪɦɭɥɶɨɜɚɧɨʀ ɦɨɞɟɥɶɧɨʀ ɡɚɞɚɱɿ (1)-(5) ɪɨɡɝɥɹɧɟɦɨ ɜɢɩɚɞɨɤ, ɤɨɥɢ 
5N =  ɿ ɩɚɪɚɦɟɬɪɢ ia , 1,...,5i = , ɦɨɠɭɬɶ ɛɭɬɢ ɧɟɱɿɬɤɢɦɢ, ɧɟɬɨɱɧɢɦɢ, 

ɧɟɞɨɫɬɨɜɿɪɧɢɦɢ.  
ɉɚɪɚɦɟɬɪ ia  ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ, ɧɚɩɪɢɤɥɚɞ, ɹɤ ɩɚɪɚɦɟɬɪ, ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ 

ɬɪɶɨɯ ɧɟɱɿɬɤɢɯ ɮɚɤɬɨɪɿɜ , 1,2,3j j = ,  ɭ ɜɢɝɥɹɞɿ 

1 2 3( , , )i ia a   = . 1,...,5i = . (6) 

Ɍɨɞɿ ɡɚɞɚɱɭ (1)-(5) ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɡ ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɧɚɫɬɭɩɧɨɦɭ 
ɜɢɞɿ: 

   1 5 1 5

5

( ,..., , ,.., )1

( ( ,  ) ) ( ) min
i

i i
i

c x a x dx
 

 
 = 

+ →   
 

(7) 

ɡɚ ɭɦɨɜ 

( )
1

, 0, , , 1,...,5
N

i i j

i

mes i j i j

=
 =   =  = , 

 
(8) 

( )

i

ix dx b

  , 1,...,5i = . 

(9) 

Ɂɚɞɚɱɚ (7)-(9) є ɡаɞаɱɟю location-allocation ɡ ɧɟɱіɬɤɢɦɢ ɩаɪаɦɟɬɪаɦɢ. 
Ɋɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ location-allocation. Ⱦɥɹ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ (7)-(9) 

ɡɚɫɬɨɫɭєɦɨ ɚɥɝɨɪɢɬɦ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜ ɪɨɛɨɬɿ [4], ɬɚ ɩɪɨɿɥɸɫɬɪɭєɦɨ ɣɨɝɨ ɧɚ 
ɧɚɫɬɭɩɧɿɣ ɦɨɞɟɥɶɧɿɣ ɡɚɞɚɱɿ. 

ɇɟɯɚɣ ɡɚɞɚɧɚ ɦɧɨɠɢɧɚ  (1) (2) (1) (2)
2( , ) :0 1;0 1x x E x x=       

ɫɩɨɠɢɜɚɱɿɜ ɨɞɧɨɪɿɞɧɨʀ ɩɪɨɞɭɤɰɿʀ, ɹɤɚ ɦɨɠɟ ɜɢɪɨɛɥɹɬɢɫɹ ɩ’ɹɬɶɨɦɚ ɩɭɧɤɬɚɦɢ 
ɜɢɪɨɛɧɢɰɬɜɚ. ȼɚɪɬɿɫɬɶ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɩɪɨɞɭɤɰɿʀ ɡ i -ɝɨ, 1,  5i = , 

ɩɿɞɩɪɢєɦɫɬɜɚ ɞɨ ɫɩɨɠɢɜɚɱɚ (1) (2)( , )x x  ɡɚɞɚєɬɶɫɹ ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ:  
(1) (2)(1) 2 (2) 2( , ) ( ) ( )i i ic x x x = −  + −  .  

ɉɨɩɢɬ ɧɚ ɩɪɨɞɭɤɰɿɸ (1) (2)( , ( ) 1x x   (1) (2)( , )x x  . ɉɪɢ ɰɶɨɦɭ ɩɨɬɭɠɧɿɫɬɶ 
i-ɝɨ ɜɢɪɨɛɧɢɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɭɦɚɪɧɢɦ ɩɨɩɢɬɨɦ ɫɩɨɠɢɜɚɱɿɜ, ɳɨ ɧɚɥɟɠɚɬɶ i , 

ɿ ɧɟ ɩɟɪɟɜɢɳɭє ɡɚɞɚɧɢɯ ɨɛɫɹɝɿɜ 1ib = , 1,...,5i = . 

ɉɨɬɪɿɛɧɨ ɪɨɡɛɢɬɢ ɦɧɨɠɢɧɭ ɫɩɨɠɢɜɚɱɿɜ   ɧɚ ʀɯ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ i
  

ɩ'ɹɬɶɨɦɚ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ ɡɚ ɭɦɨɜ (8)-(9) ɿ ɪɨɡɦɿɫɬɢɬɢ ɰɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ 
ɨɛɥɚɫɬɿ   ɬɚɤ, ɳɨɛ ɦɿɧɿɦɿɡɭɜɚɬɢ ɮɭɧɤɰɿɨɧɚɥ ɫɭɦɚɪɧɢɯ ɜɢɬɪɚɬ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭɤɰɿʀ ɿ ɞɨɫɬɚɜɤɭ ʀʀ ɞɨ ɫɩɨɠɢɜɚɱɚ (5) ɩɪɢ 5N =  ɬɚ ɡɚɞɚɧɢɯ 
ɱɿɬɤɢɯ ɡɧɚɱɟɧɧɹɯ ɩɚɪɚɦɟɬɪɿɜ ia , 1,...,5i = . 

ɇɚ ɩɪɚɤɬɢɰɿ ɱɚɫɬɨ ɩɚɪɚɦɟɬɪ ia  (ɜɢɬɪɚɬɢ i-ɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɜɢɩɭɫɤ 
ɨɞɢɧɢɰɿ ɩɪɨɞɭɤɰɿʀ, ɬɨɛɬɨ ɤɨɟɮɿɰɿєɧɬ ɡɦɿɧɧɢɯ ɜɢɬɪɚɬ) ɪɨɡɪɚɯɨɜɭɸɬɶ ɹɤ ɥɿɧɿɣɧɭ 
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ɤɨɦɛɿɧɚɰɿɸ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɩɥɢɜɚɸɬɶ ɧɚ ɧɶɨɝɨ. ɍɪɚɯɨɜɭɸɱɢ (6) ɛɭɞɟɦɨ 
ɪɨɡɝɥɹɞɚɬɢ ɬɚɤɿ ɮɚɤɬɨɪɢ: 

1  - ɜɚɪɬɨɫɬɿ ɡɚɫɨɛɿɜ ɜɢɪɨɛɧɢɰɬɜɚ (ɜɢɪɨɛɧɢɱɿ ɩɨɬɭɠɧɨɫɬɿ ɬɚ ɡɚɫɨɛɢ ɩɪɚɰɿ); 
2  - ɜɚɪɬɨɫɬɿ ɬɪɭɞɨɜɢɯ ɪɟɫɭɪɫɿɜ; 

3  - ɜɚɪɬɨɫɬɿ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ (ɫɢɪɨɜɢɧɧɢɯ ɿ ɟɧɟɪɝɟɬɢɱɧɢɯ). 
Ɉɛɱɢɫɥɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ia , 1,...,5i = , ɹɤ ɱɿɬɤɢɯ ɡɧɚɱɟɧɶ, ɩɪɨɜɨɞɹɬɶ ɡɚ 

ɮɨɪɦɭɥɨɸ: 
1 1 2 2 2 3i i i ia k k k  = + + . (10) 

ɇɟɯɚɣ ɞɥɹ ɞɟɹɤɢɯ ɬɨɱɧɢɯ ɡɧɚɱɟɧɶ 1 2 3 1 2 3, , , , ,i i ik k k     (ɞɟ ijk  - ɜɚɝɨɜɿ 
ɤɨɟɮɿɰɿєɧɬɢ, ɡɧɚɱɟɧɧɹ ɮɚɤɬɨɪɿɜ i  ɜɢɦɿɪɸɸɬɶɫɹ ɜ ɭɦɨɜɧɢɯ ɨɞɢɧɢɰɹɯ, 

1,2,3,j = 1,...,5i = ) ɡ (10) ɨɬɪɢɦɚɧɿ ɧɚɫɬɭɩɧɿ ɱɿɬɤɿ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ: 

1 0,07a = ; 2 0,1a = ; 3 0,38a = ; 4 0,2a = ; 5 0a = . 

Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɦɨɞɟɥɶɧɨʀ ɡɚɞɚɱɿ location-allocation ɡ ɱɿɬɤɢɦɢ 
ɡɧɚɱɟɧɧɹɦɢ ɩɚɪɚɦɟɬɪɿɜ ia  ɛɭɜ ɡɚɫɬɨɫɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɡ [1]. Ⱦɥɹ ɰɶɨɝɨ 
ɦɧɨɠɢɧɚ   ɩɨɤɪɢɜɚɥɚɫɹ ɩɪɹɦɨɤɭɬɧɨɸ ɫɿɬɤɨɸ ɡ ɜɭɡɥɚɦɢ ( , )i j , 

1,...,21i = , 1,...,21j = . ȼ ɹɤɨɫɬɿ ɩɨɱɚɬɤɨɜɢɯ ɡɧɚɱɟɧɶ ɞɜɨʀɫɬɢɯ ɡɦɿɧɧɢɯ ɡɚɞɚɧɿ 
(0) 0i = , 1,  5i = .  

ɍɦɨɜɨɸ ɩɪɢɩɢɧɟɧɧɹ ɨɛɱɢɫɥɟɧɶ ɛɭɥɨ ɜɢɤɨɧɚɧɧɹ ɧɟɪɿɜɧɨɫɬɿ:  
( ) ( ) ( 1) ( 1)|| ( , ) ( , ) ||k k k k+ +  −     , 410− = . 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ ɡ [1] ɡɚ 46 ɿɬɟɪɚɰɿɣ ɨɬɪɢɦɚɧɿ:  
- ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɞɜɨʀɫɬɨʀ ɡɚɞɚɱɿ 0,26722;  
- ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɭ ɩɪɹɦɨʀ ɡɚɞɚɱɿ 0,26789.  
Ɉɩɬɢɦɚɥɶɧɟ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧɢ ɫɩɨɠɢɜɚɱɿɜ Ω ɧɚ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 

ɤɨɠɧɢɦ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1, ɬɨɱɤɚɦɢ ɩɨɡɧɚɱɟɧɿ 
ɨɩɬɢɦɚɥɶɧɿ ɤɨɨɪɞɢɧɚɬɢ ɪɨɡɬɚɲɨɜɚɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ:  

 

Ɉɩɬɢɦɚɥьɧɿ ɤɨɨɪɞɢɧɚɬɢ 
ɪɨɡɬɚɲɨɜɚɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ: 
 

1  = (0,28439; 0,23794);  

 

2  = (0,19985; 0,76565);  

 

4  = (0,81255; 0,14963);  

 

5  = (0,70583; 0,65526). 

 

Ɋɢɫ.1.  
 
ɐɢɮɪɚɦɢ ɧɚ ɪɢɫ.1 ɩɨɡɧɚɱɟɧɿ ɧɨɦɟɪɚ ɩɿɞɦɧɨɠɢɧ. ɉɪɢɱɨɦɭ ɡɚɦɿɫɬɶ ɪɨɡɛɢɬɬɹ 

ɧɚ ɩ’ɹɬɶ ɩɿɞɦɧɨɠɢɧ ɨɩɬɢɦɚɥɶɧɢɦ ɪɨɡɛɢɬɬɹɦ ɜɢɹɜɢɥɨɫɹ ɪɨɡɛɢɬɬɹ ɧɚ ɱɨɬɢɪɢ 
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ɩɿɞɦɧɨɠɢɧɢ, ɨɞɧɚ ɩɿɞɦɧɨɠɢɧɚ 3  ɜɢɹɜɢɥɚɫɹ ɩɭɫɬɨɸ ɬɨɦɭ, ɳɨ ɡɧɚɱɟɧɧɹ 3a  є 
ɡɧɚɱɧɨ ɛɿɥɶɲɢɦ ia , 1,2,4,5.i =  

Ɉɞɧɚɤ, ɪɟɚɥɶɧɿ ɡɚɥɟɠɧɨɫɬɿ ɩɚɪɚɦɟɬɪɿɜ ia  ɜɿɞ ɮɚɤɬɨɪɿɜ, ɳɨ ɧɚ ɧɢɯ 
ɜɩɥɢɜɚɸɬɶ, ɹɤ ɩɪɚɜɢɥɨ ɫɤɥɚɞɧɿ, ɧɟɥɿɧɿɣɧɿ ɚɛɨ ɧɟɜɿɞɨɦɿ. Ȼɭɞɟɦɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 
ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɡɧɚɱɟɧɶ ɩɚɪɚɦɟɬɪɿɜ ia  ɦɟɬɨɞ ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɿɣ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜ ɪɨɛɨɬɚɯ [5]. ɉɨɬɿɦ ɡɧɚɣɞɟɦɨ ɨɩɬɢɦɚɥɶɧɟ 
ɪɿɲɟɧɧɹ ɰɿєʀ ɦɨɞɟɥɶɧɨʀ ɬɟɫɬɨɜɨʀ ɡɚɞɚɱɿ ɡ ɜɿɞɧɨɜɥɟɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 
ɩɚɪɚɦɟɬɪɿɜ ia  ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɥɝɨɪɢɬɦɭ, ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɜ ɪɨɛɨɬɿ [4], ɿ 
ɩɨɪɿɜɧɹєɦɨ ɣɨɝɨ ɡ ɨɬɪɢɦɚɧɢɦ ɜɢɳɟ ɨɩɬɢɦɚɥɶɧɢɦ ɪɨɡɜ’ɹɡɤɨɦ ɡɚɞɚɱɿ ɡ ɱɿɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ia . 

Ⱦɚɥɿ ɨɩɢɲɟɦɨ ɜɿɞɧɨɜɥɟɧɧɹ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ 1a  ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ 
ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ, ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɭ ɪɨɛɨɬɿ [6], ɬɚ 
ɡɚɭɜɚɠɢɦɨ, ɳɨ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ 2 5,...a a  ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɧɨɜɥɟɧɿ 
ɚɧɚɥɨɝɿɱɧɨ. 

Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɡɚɥɟɠɧɨɫɬɿ ɤɨɟɮɿɰɿєɧɬɚ ɡɦɿɧɧɢɯ ɜɢɬɪɚɬ 

1a  ɜɿɞ ɮɚɤɬɨɪɿɜ 1 2 3, ,    ɩɨ ɧɚɹɜɧɢɦ ɞɚɧɢɦ, ɹɤɿ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ. 1, ɪɨɡɝɥɹɧɟɦɨ 
ɰɸ ɡɚɥɟɠɧɿɫɬɶ ɭ ɜɢɝɥɹɞɿ 

1 1 1 2 3 1 2 3
i imin i maxa a i=   =( , , ), , , ,      . (11) 

Ɍɚɛɥɢɰɹ 1 

ȼɯɿɞɧɿ ɞɚɧɿ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɚ 1a  

ɇɨɦɟɪ ɭ ɜɢɛɿɪɰɿ 1a  
ȼɯɿɞɧɿ ɡɦɿɧɧɿ 

ɇɨɦɟɪ ɭ ɜɢɛɿɪɰɿ 1a  
ȼɯɿɞɧɿ ɡɦɿɧɧɿ 

1  2  3  1  2  3  

1 0,38 15 12 11 5 0,15 5 4 10 
2 0,10 7 9 7 6 0,17 1 5 12 

3 0,00 3 1 8 7 0,07 4 3 4 
4 0,20 11 12 15 8 0,10 9 7 5 

 
ȼɢɤɨɧɚєɦɨ ɩɟɪɲɢɣ ɟɬɚɩ ɦɟɬɨɞɭ ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡ [5]. 
Фɚɡɢɮɿɤɚɰɢɹ. Ⱦɥɹ ɩɨɛɭɞɨɜɢ ɬɟɪɦɿɜ ɞɥɹ ɡɦɿɧɧɢɯ 1 2 3, ,    ɦɨɞɟɥɿ, ɜɿɡɶɦɟɦɨ 

ɜɿɞɪɿɡɤɢ, ɩɪɚɜɨɸ ɝɪɚɧɢɰɟɸ ɤɨɠɧɨɝɨ ɡ ɹɤɢɯ ɛɭɞɟ ɧɚɣɛɿɥɶɲɟ ɡɧɚɱɟɧɧɹ ɤɨɠɧɨʀ 
ɡɦɿɧɧɨʀ, ɚ ɥɿɜɨɸ – ɧɚɣɦɟɧɲɟ. Ɋɨɡɞɿɥɢɦɨ ɰɟ ɜɿɞɪɿɡɤɢ ɧɚ ɬɪɢ ɪɿɜɧɿ ɱɚɫɬɢɧɢ, 
ɹɤɢɦ ɜɿɞɩɨɜɿɞɚɬɢɦɭɬɶ ɧɟɱɿɬɤɿ ɬɟɪɦɢ – ɧɢɡьɤɢɣ (ɇ), ɫɟɪɟɞɧɿɣ (ɋ), ɜɢɫɨɤɢɣ (ȼ). 
Ɉɬɪɢɦɚɧɿ ɜɿɞɪɿɡɤɢ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɹ 2  
Ɍɟɪɦɢ ɜɯɿɞɧɢɯ ɡɦɿɧɧɢɯ 

 1  2  3  

ɇ [0;5) [0;4) [0;5) 
ɋ [5;10) [4;8) [5;10) 
ȼ [10, 15] [8, 12] [10, 15] 
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Ɇɧɨɠɢɧɭ ɡɧɚɱɟɧɶ 1a  ɛɭɥɨ ɪɨɡɞɿɥɟɧɨ ɧɚ ɬɪɢ ɤɥɚɫɢ 1D , 2D  ɢ 3D  ɡ ɰɟɧɬɪɚɦɢ 
1 0d = , 2 0,19d =  ɢ 3 0,38d = , ɜɿɞɩɨɜɿɞɧɨ, ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɞɨ ɤɨɠɧɨɝɨ ɤɥɚɫɭ 

ɩɨɬɪɚɩɢɥɢ ɛɥɢɡɶɤɿ ɡɧɚɱɟɧɧɹ ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ 1a . 

ɇɟɱɿɬɤɟ ɥɨɝɿɱɧɟ ɜɢɜɟɞɟɧɧɹ. ɋɮɨɪɦɭєɦɨ ɧɟɱɿɬɤɭ ɩɪɨɞɭɤɰɿɣɧɭ ɛɚɡɭ ɡɧɚɧɶ, 
ɹɤɚ є ɫɭɤɭɩɧɿɫɬɸ ɧɟɱɿɬɤɢɯ ɟɤɫɩɟɪɬɧɨ-ɥɿɧɝɜɿɫɬɢɱɧɢɯ ɩɪɚɜɢɥ ɬɢɩɭ əɄɓɈ-ɌɈ, 
ɹɤɿ ɡɜ’ɹɡɭɸɬɶ ɦɿɠ ɫɨɛɨɸ ɥɿɧɝɜɿɫɬɢɱɧɿ ɨɰɿɧɤɢ ɜɯɿɞɧɢɯ ɡɦɿɧɧɢɯ ( 1 2 3, ,   ) ɬɚ 
ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ 1a . Ʌɿɧɝɜɿɫɬɢɱɧɿ ɨɰɿɧɤɢ ɛɭɞɭɬɶ ɨɬɪɢɦɚɧɿ ɧɚ ɨɫɧɨɜɿ ɧɚɜɟɞɟɧɨʀ 
ɭ ɬɚɛɥ. 3 ɫɬɚɬɢɫɬɢɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

ȼɢɯɨɞɹɱɢ ɡ ɧɚɹɜɧɢɯ ɞɚɧɢɯ, ɩɨɛɭɞɨɜɚɧɢɯ ɧɚɦɢ ɧɟɱɿɬɤɢɯ ɬɟɪɦɿɜ (ɬɚɛɥ. 2) ɬɚ 
ɥɿɧɝɜɿɫɬɢɱɧɢɯ ɜɢɫɥɨɜɥɸɜɚɧɶ ɬɢɩɭ əɄɓɈ-ɌɈ ɦɨɠɧɚ ɩɨɛɭɞɭɜɚɬɢ ɧɟɱɿɬɤɭ ɛɚɡɭ 
ɡɧɚɧɶ, ɤɨɦɩɚɤɬɧɢɣ ɜɢɞ ɹɤɨʀ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. 3 

Ɍɚɛɥɢɰɹ 3 

Ʉɨɦɩɚɤɬɧɢɣ ɜɢɞ ɛɚɡɢ ɡɧɚɧɶ 

ɇɨɦɟɪ 
ɤɥɚɫɭ 

ɜɢɯɿɞɧɨʀ 
ɡɦɿɧɧɨʀ 

ɇɨɦɟɪ ɭ 
ɜɢɛɿɪɰɿ 

ɇɨɦɟɪ 
ɩɪɚɜɢɥɚ, 

p  

ȼɚɝɚ 
ɩɪɚɜɢɥɚ ɞɨ 
ɧɚɫɬɪɨɣɤɢ, 

pw  

ȼɚɝɚ ɩɪɚɜɢɥɚ 
ɩɿɫɥɹ 

ɧɚɫɬɪɨɣɤɢ, 
*
pw  

ȼɯɿɞɧɿ ɡɦɿɧɧɿ 

1  2  3  

1k =  
3 1 1 0,99885 ȼ ȼ ɋ 
7 2 1 0,28560 ɋ ɋ ɋ 

2k =  

2 3 1 0,74009 ɇ ɇ ɋ 

4 4 1 0,22743 ɋ ȼ ȼ 
5 5 1 0,28546 ɋ ɋ ɋ 
6 6 1 0,62461 ɇ ɋ ȼ 
8 7 1 0,00552 ɇ ɇ ɇ 

3k =  1 8 1 0,28548 ɋ ɋ ɋ 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɨɞɟɥɿ (11) ɜ ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ ɩɨɛɭɞɨɜɚɧɚ 

ɧɟɱɿɬɤɚ ɛɚɡɚ ɡɧɚɧɶ ɹɤ ɫɢɫɬɟɦɚ ɧɟɱɿɬɤɢɯ ɥɿɧɝɜɿɫɬɢɱɧɢɯ ɜɢɫɥɨɜɥɸɜɚɧɶ ɬɢɩɭ 
«əɄɓɈ-ɌɈ», ɹɤɿ ɡɜ’ɹɡɭɸɬɶ ɥɿɧɝɜɿɫɬɢɱɧɿ ɨɰɿɧɤɢ («ɧɢɡьɤɢɣ», «ɫɟɪɟɞɧɿɣ» ɬɚ 
«ɜɢɫɨɤɢɣ») ɜɯɿɞɧɢɯ ɡɦɿɧɧɢɯ ɡ ɜɢɯɿɞɧɨɸ ɡɦɿɧɧɨɸ 1a . Ʌɿɧɝɜɿɫɬɢɱɧɿ ɨɰɿɧɤɢ 
«ɧɢɡьɤɢɣ», «ɫɟɪɟɞɧɿɣ» ɬɚ «ɜɢɫɨɤɢɣ» ɮɨɪɦɚɥɿɡɭєɦɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɮɭɧɤɰɿɣ 
ɧɚɥɟɠɧɨɫɬɿ. Ɂɚɞɚɦɨ ɰɿ ɮɭɧɤɰɿʀ ɭ ɧɚɫɬɭɩɧɨɦɭ ɜɢɝɥɹɞɿ 

2

1
( ) ,

1

T
b

c

=
− +  

 

 


  
(12) 

ɞɟ ( )T   - ɱɢɫɥɨ ɭ ɞɿɚɩɚɡɨɧɿ [0,1], ɹɤɟ ɯɚɪɚɤɬɟɪɢɡɭє ɫɭɛ’єɤɬɢɜɧɭ ɦɿɪɭ 
ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡɧɚɱɟɧɧɹ   ɧɟɱɿɬɤɨɦɭ ɬɟɪɦɭ T  (“ɧɢɡьɤɢɣ”, “ɧɢɠɱɢɣ ɡɚ 
ɫɟɪɟɞɧє” ɬɚ ɿɧ.), b  ɬɚ c  ɩɚɪɚɦɟɬɪɢ, ɹɤɿ ɫɩɨɱɚɬɤɭ ɜɢɛɢɪɚɸɬɶɫɹ ɟɤɫɩɟɪɬɨɦ, ɚ 
ɩɨɬɿɦ ɧɚɫɬɪɨɸɸɬɶɫɹ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ: b  - ɤɨɨɪɞɢɧɚɬɚ ɦɚɤɫɢɦɭɦɭ 
ɮɭɧɤɰɿʀ ( )T  , ɩɪɢɱɨɦɭ 1)( =b

T , c  - ɤɨɟɮɿɰɿєɧɬ ɤɨɧɰɟɧɬɪɚɰɿʀ – ɪɨɡɬɹɝɧɟɧɧɹ 
ɮɭɧɤɰɿʀ ( )T  . Ɂɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ b  ɿ c  ɞɥɹ ɜɯɿɞɧɢɯ ɡɦɿɧɧɢɯ 1 2 3, ,    

ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 4. 
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Ⱦɟɮɚɡɢɮɿɤɚɰɿɹ. Іɡ [6] ɜɢɬɿɤɚє, ɳɨ ɧɟɱɿɬɤɿɣ ɛɚɡɿ ɡɧɚɧɶ (ɬɚɛɥ. 3) ɜɿɞɩɨɜɿɞɚє 
ɧɚɫɬɭɩɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɨɛ’єɤɬɭ (11) ɭ ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ: 

3

1
1

1 3

1
1

( )

( )

k

k

k D
k

D
k

d a

a

a





=

=


=



, (13) 

1 1
3 1 1 2 2 3 3 7 1 1 2 2 3 3

1,
( ) min

( ) ( ) ( ) ( ) ( ) ( )D
B B C C C C

a
w w


=  +


           

 
(14) 

2

2 1 1 2 2 3 3 4 1 1 2 2 3 3
1

5 1 1 2 2 3 3 6 1 1 2 2 3 3

8 1 1 2 2 3 3

1,

( ) ( ) ( ) ( ) ( ) ( )
( ) min

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

H H C C B B
D

C C C H C B

H H H

w w
a

w w

w


 + +=  + +


           


           
     

 

(15) 

3 1
1 1 1 2 2 3 3

1,
( ) min

( ) ( ) ( )D
B B C

a
w


= 




     
 

(16) 

Ɍɭɬ pw  – ɱɢɫɥɨ ɜ ɞɿɚɩɚɡɨɧɿ [0,1], ɹɤɟ ɯɚɪɚɤɬɟɪɢɡɭє ɫɭɛ’єɤɬɢɜɧɭ ɦɿɪɭ 
ɜɩɟɜɧɟɧɨɫɬɿ ɟɤɫɩɟɪɬɚ ɜɿɞɧɨɫɧɨ ɜɢɫɥɨɜɥɸɜɚɧɧɹ ɡ ɧɨɦɟɪɨɦ p  ɡ ɛɚɡɢ ɡɧɚɧɶ, 
ɬɨɛɬɨ є ɜɚɝɨɸ p -ɝɨ ɩɪɚɜɢɥɚ. 

Ɉɞɧɚɤ, ɹɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɜɢɳɟ, ɩɨɛɭɞɨɜɚɧɚ ɧɟɱɿɬɤɚ ɦɨɞɟɥɶ (13)-(16) ɝɪɭɛɨ ɨɩɢɫɭє 
ɲɭɤɚɧɭ ɡɚɥɟɠɧɿɫɬɶ (11), ɬɨɦɭ ɜɢɤɨɧɚєɦɨ ɞɪɭɝɢɣ ɟɬɚɩ ɦɟɬɨɞɭ ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɿɣ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ - ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɿɜ ɧɟɱɿɬɤɨʀ ɦɨɞɟɥɿ, ɨɩɢɫɚɧɢɣ ɜ [6]. 

ɇɚ ɜɢɯɨɞɿ ɨɬɪɢɦɭєɦɨ ɨɩɬɢɦɚɥɶɧɿ ɡɧɚɱɟɧɧɹ ɜɟɤɬɨɪɿɜ ɩɚɪɚɦɟɬɪɿɜ *
W , *

B  ɿ 
*

C  ɞɥɹ ɡɚɞɚɱɿ ɦɿɧɿɦɿɡɚɰɿʀ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ (ɤɪɢɬɟɪɿɣ 
ɬɨɱɧɨɫɬɿ ɧɟɱɿɬɤɨʀ ɦɨɞɟɥɿ) ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɜɿɞ ɦɨɞɟɥɶɧɢɯ ɡ [6], ɹɤɿ 
ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɬɚɛɥ. 4 ɞɥɹ ɩɚɪɚɦɟɬɪɿɜ *

B  ɿ *
C  ɬɚ ɭ ɬɚɛɥ. 3 ɞɥɹ ɩɚɪɚɦɟɬɪɚ *

W . 
 

Ɍɚɛɥɢɰɹ 4 

ɉɚɪɚɦɟɬɪɢ ɮɭɧɤɰɿɣ ɧɚɥɟɠɧɨɫɬɿ ɞɥɹ ɬɟɪɦɿɜ ɜɯɿɞɧɢɯ ɡɦɿɧɧɢɯ  
ɞɨ ɬɚ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ 

 

ɞɨ ɧɚɫɬɪɨɣɤɢ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ 

1  2  3  1  2  3  

b

            
ɇ 1 3,5 1 2,75 1 3,5 2.12 2.66 1.02 0.14 1.02 1.19 

ɋ 8 3,5 6,5 2,75 8 3,5 7.72 0.07 3.80 0.38 8.59 0.83 

ȼ 15 3,5 12 2,75 15 3,5 14.99 0.11 11.89 0.45 14.9 0.26 

 



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

 

 107 

ɋɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɤɥɚɞɚє ɞɨ ɧɚɫɬɪɨɣɤɢ 0,1451, ɩɿɫɥɹ 
ɧɚɫɬɪɨɣɤɢ 0,00008. 

ɇɚ ɪɢɫ. 2.ɚ ɩɪɟɞɫɬɚɜɥɟɧɿ ɝɪɚɮɿɤɢ ɦɨɞɟɥɶɧɢɯ ɡɧɚɱɟɧɶ ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ 1a , 

ɨɬɪɢɦɚɧɿ ɞɨ ɧɚɫɬɪɨɣɤɢ, ɚ ɬɚɤɨɠ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ - ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ. ɇɚ 
ɪɢɫ. 2.ɛ ɩɪɟɞɫɬɚɜɥɟɧɿ ɝɪɚɮɿɤɢ ɦɨɞɟɥɶɧɢɯ ɡɧɚɱɟɧɶ ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ 1a , 

ɨɬɪɢɦɚɧɿ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ, ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ. 
Ɂɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ 2 5,...,a a  ɡɧɚɯɨɞɹɬɶɫɹ ɚɧɚɥɨɝɿɱɧɨ ɦɟɬɨɞɭ, ɨɩɢɫɚɧɨɦɭ 

ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɩɚɪɚɦɟɬɪɚ 1a .  

 

 

ɚ) ɝɪɚɮɿɤ ɡɧɚɱɟɧɶ 1a : 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ – ɫɭɰɿɥьɧɚ ɥɿɧɿɹ, 
ɦɨɞɟɥɶɧɢɯ (ɞɨ ɧɚɫɬɪɨɣɤɢ) – ɩɭɧɤɬɢɪɧɚ 
ɥɿɧɿɹ. 

ɛ) ɝɪɚɮɿɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɬɚ 
ɦɨɞɟɥɶɧɢɯ (ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ) ɡɧɚɱɟɧɶ 

1a  ɫɩɿɜɩɚɥɢ ɿɡ ɡɚɞɚɧɨɸ ɬɨɱɧɿɫɬɸ. 

Ɋɢɫ. 2 − Ƚɪɚɮɿɤɢ ɡɧɚɱɟɧɶ ɜɢɯɿɞɧɨʀ ɡɦɿɧɧɨʀ 1a  

 

ɉɟɪɟɣɞɟɦɨ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɦɨɞɟɥɶɧɨʀ ɬɟɫɬɨɜɨʀ ɡɚɞɚɱɿ location-allocation, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɚɥɝɨɪɢɬɦ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɜ ɪɨɛɨɬɿ [4], ɡɿ ɡɧɚɱɟɧɧɹɦɢ 
ɩɚɪɚɦɟɬɪɿɜ 1 5,...,a a , ɨɬɪɢɦɚɧɢɦɢ (ɜɿɞɧɨɜɥɟɧɢɦɢ) ɡɚ ɦɟɬɨɞɨɦ 
ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɿɣ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ.  

Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿєʀ ɦɨɞɟɥɶɧɨʀ ɡɚɞɚɱɿ ɡ ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 1 5,...,a a  

ɛɭɜ ɡɚɫɬɨɫɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɡ [4] ɡ ɬɢɦɢ ɠ ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ, ɳɨ ɿ ɞɥɹ ɱɿɬɤɢɯ 
ɩɚɪɚɦɟɬɪɿɜ 1 5,...,a a . 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɪɨɛɨɬɢ ɰɶɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɞɥɹ ɜɿɞɧɨɜɥɟɧɢɯ ɞɨ ɧɚɫɬɪɨɣɤɢ 
ɩɚɪɚɦɟɬɪɿɜ 1 0,07493a = ; 2 0,19432a = ; 3 0,33743a = ; 4 0,21138a = ; 

5 0,04007a = , ɡɚ 44 ɿɬɟɪɚɰɿʀ ɨɬɪɢɦɚɧɿ:  
- ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɞɜɨʀɫɬɨʀ ɡɚɞɚɱɿ 0,30075;  
- ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɩɪɹɦɨʀ ɡɚɞɚɱɿ 0,30299.  
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ȼ ɪɟɡɭɥɶɬɚɬɿ ɪɨɛɨɬɢ ɰɶɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɞɥɹ ɜɿɞɧɨɜɥɟɧɢɯ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ 
ɩɚɪɚɦɟɬɪɿɜ 1 0,07000a = ; 2 0,10000a = ; 3 0,38000a = ; 4 0,20000a = ; 

5 0,00000a = , ɡɚ 46 ɿɬɟɪɚɰɿʀ ɨɬɪɢɦɚɧɿ:  
- ɦɚɤɫɢɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɞɜɨʀɫɬɨʀ ɡɚɞɚɱɿ 0,26722;  
- ɦɿɧɿɦɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɚ ɩɪɹɦɨʀ ɡɚɞɚɱɿ 0,26789.  

Ɉɩɬɢɦɚɥɶɧɟ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧɢ ɫɩɨɠɢɜɚɱɿɜ Ω ɧɚ ɡɨɧɢ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɤɨɠɧɢɦ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 3: 

- ɞɨ ɧɚɫɬɪɨɣɤɢ – ɩɭɧɤɬɢɪɧɨɸ ɥɿɧɿєɸ; 
- ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ – ɫɭɰɿɥьɧɨɸ ɥɿɧɿєɸ; 

 
Ɉɩɬɢɦɚɥьɧɿ ɤɨɨɪɞɢɧɚɬɢ 
ɪɨɡɬɚɲɨɜɚɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ:  
 

ɞɨ ɧɚɫɬɪɨɣɤɢ ɩɨɡɧɚɱɟɧɿ  
ɧɚ ɪɢɫɭɧɤɭ - «■» 

1  = (0,28883; 0,27976);  

2  = (0,17024; 0,80697);  

4  = (0,81631; 0,16100);  

5  = (0,69535; 0,68627); 

 
ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ ɩɨɡɧɚɱɟɧɿ  
ɧɚ ɪɢɫɭɧɤɭ - «●» 

1  = (0,28439; 0,23794);  

2  = (0,19985; 0,76565);  

4  = (0,81255; 0,14963);  

5  = (0,70583; 0,65526).  
 

 Ɋɢɫ.3 

 
ɉɨɪɿɜɧɸɸɱɢ ɪɟɡɭɥɶɬɚɬɢ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ location-allocation, ɨɬɪɢɦɚɧɿ ɞɥɹ 

ɱɿɬɤɢɯ ɩɚɪɚɦɟɬɪ 1 5,...,a a  ɭ ɰɿɥɶɨɜɨɦɭ ɮɭɧɤɰɿɨɧɚɥɿ (ɪɢɫ. 1) ɬɚ ɞɥɹ ɧɟɱɿɬɤɢɯ 

ɩɚɪɚɦɟɬɪɿɜ 1 5,...,a a , ɜɿɞɧɨɜɥɟɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɿɣ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɩɿɫɥɹ ɧɚɫɬɪɨɣɤɢ (ɪɢɫ. 3), ɛɚɱɢɦɨ, ɳɨ ɨɩɬɢɦɚɥɶɧɿ ɪɿɲɟɧɧɹ ɰɢɯ 
ɡɚɞɚɱ ɡɛɿɝɚɸɬɶɫɹ ɡ ɞɨɫɬɚɬɧɿɦ ɫɬɭɩɟɧɟɦ ɬɨɱɧɨɫɬɿ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɦɟɬɨɞ ɧɟɣɪɨɥɿɧɝɜɿɫɬɢɱɧɿɣ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡ ɞɨɫɬɚɬɧɿɦ ɫɬɭɩɟɧɟɦ ɬɨɱɧɨɫɬɿ ɜɿɞɧɨɜɥɸє ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ, 
ɹɤɿ ɧɟɜɿɞɨɦɿ ɚɛɨ ɧɟɬɨɱɧɿ.  

ȼɢɫɧɨɜɤɢ. ɍ ɪɨɛɨɬɿ ɪɨɡɜ’ɹɡɚɧɨ ɨɞɧɭ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɭ ɡɚɞɚɱɭ location-
allocation ɡ ɧɟɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɚ ɭ ɦɚɬɟɦɚɬɢɱɧɿɣ ɩɨɫɬɚɧɨɜɰɿ ɡɜɨɞɢɬɶɫɹ 
ɞɨ ɧɟɩɟɪɟɪɜɧɨʀ ɥɿɧɿɣɧɨʀ ɨɞɧɨɩɪɨɞɭɤɬɨɜɨʀ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ 
ɦɧɨɠɢɧɢ ɡ n-ɜɢɦɿɪɧɨɝɨ ɟɜɤɥɿɞɨɜɨɝɨ ɩɪɨɫɬɨɪɭ ȿn ɧɚ ɩɿɞɦɧɨɠɢɧɢ ɡ 

5  

1  4  

5  5  2  
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ɜɿɞɲɭɤɭɜɚɧɧɹɦ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɿɜ ɰɢɯ ɩɿɞɦɧɨɠɢɧ ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ ɭ ɮɨɪɦɿ 
ɪɿɜɧɨɫɬɟɣ ɬɚ ɧɟɪɿɜɧɨɫɬɟɣ, ɰɿɥɶɨɜɢɣ ɮɭɧɤɰɿɨɧɚɥ ɹɤɨʀ ɦɚє ɧɟɱɿɬɤɿ ɩɚɪɚɦɟɬɪɢ. 

Ɋɨɡɪɨɛɥɟɧɨ ɩɪɨɝɪɚɦɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤɟ ɪɟɚɥɿɡɭє ɪɨɡɜ’ɹɡɚɧɧɹ ɪɨɡɝɥɹɧɭɬɨʀ 
ɡɚɞɚɱɿ ɭ ɫɟɪɟɞɨɜɢɳɿ Microsoft Visual Studio ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɨɛ'єɤɬɧɨ-
ɨɪɿєɧɬɨɜɚɧɨʀ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ C#. 

ɇɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɥɹ ɦɨɞɟɥɶɧɨʀ ɡɚɞɚɱɿ location-allocation ɡ ɧɟɱɿɬɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɨɬɪɢɦɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɨɡɪɨɛɥɟɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ. ɉɪɨɜɟɞɟɧɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ location-allocation ɡ ɱɿɬɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɚ 
ɪɟɡɭɥɶɬɚɬɿɜ ɞɥɹ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɞɟɹɤɿ ɩɚɪɚɦɟɬɪɢ ɪɨɡɜ’ɹɡɭɜɚɧɨʀ ɡɚɞɚɱɿ ɧɟɬɨɱɧɿ, 
ɧɟɱɿɬɤɿ ɚɛɨ ʀɯ ɦɚɬɟɦɚɬɢɱɧɢɣ ɨɩɢɫ ɧɟɞɨɫɬɨɜɿɪɧɢɣ. 
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