
 117ȿɤɨɧɨɦɿɤɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɜɢɩ. 24, 2014

ɍȾɄ 330.322.05 
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ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

ɈɐȱɇɄȺ ȿɎȿɄɌɂȼɇɈɋɌȱ ɉɊɈɐȿɋɍ ɉȿɊȿȼȿɁȿɇɇə  

ȼȺɇɌȺɀȱȼ 
 

Аɧɨɬɚɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɭɞɨɫɤɨɧɚɥɟɧɭ ɦɟɬɨɞɢɤɭ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɭ 
ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. Ɇɟɬɨɞɢɤɚ ɩɟɪɟɞɛɚɱɚє ɩɨ-
ɛɭɞɨɜɭ ɦɚɬɪɢɰɶ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɨɤɪɟɦɿ ɟɬɚɩɢ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ: ɧɚɜɚɧɬɚɠɟɧɧɹ, 
ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɭ, ɪɨɡɜɚɧɬɚɠɟɧɧɹ. Ⱦɥɹ ɰɶɨɝɨ ɛɭɥɢ ɪɨɡɝɥɹɧɭɬɿ ɩɿɞɯɨɞɢ ɞɨ ɜɢɡɧɚɱɟɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɪɢɬɟɪɿʀɜ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɜɢɛɿɪ ɩɨɤɚɡɧɢɤɿɜ, ʀɯ ɭɩɨ-
ɪɹɞɤɭɜɚɧɧɹ ɬɚ ɫɮɨɪɦɨɜɚɧɨ ɭɩɨɪɹɞɤɨɜɚɧɿ ɪɹɞɢ ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɭɜɿɣɞɭɬɶ ɞɨ ɤɨɠɧɨʀ ɡ ɦɚɬ-

ɪɢɰɶ. Ɍɚɤɨɠ ɨɛґɪɭɧɬɨɜɚɧɨ ɩɿɞɯɿɞ ɞɨ ɜɢɡɧɚɱɟɧɧɹ ɿɧɬɟɝɪɚɥɶɧɨʀ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟ-
ɫɭ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ ɧɚ ɩɿɞɫɬɚɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɪɨɡɪɚɯɭɧɤɭ ɦɚɬɪɢɰɶ. 

 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɦɚɬɪɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ, ɩɟɪɟɜɟɡɟɧɧɹ, ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨ-
ɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ, ɛɥɨɱɧɿ ɤɨɟɮɿɰɿєɧɬɢ, ɿɧɬɟɝɪɚɥɶɧɚ ɨɰɿɧɤɚ. 
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ɈɐȿɇɄȺ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɉɊɈɐȿɋɋȺ ɉȿɊȿȼɈɁɄɂ  
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Аɧɧɨɬɚɰɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɩɪɨɰɟɫɫɚ ɩɟɪɟɜɨ-
ɡɤɢ ɝɪɭɡɨɜ ɫ ɩɨɦɨɳɶɸ ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɇɟɬɨɞɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɫɬɪɨɟ-
ɧɢɟ ɦɚɬɪɢɰ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɨɬɞɟɥɶɧɵɟ ɷɬɚɩɵ ɩɪɨɰɟɫɫɚ ɩɟɪɟɜɨɡɤɢ: ɩɨɝɪɭɡɤɚ, ɩɟɪɟɦɟ-
ɳɟɧɢɟ ɝɪɭɡɚ, ɪɚɡɝɪɭɡɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɨɞɯɨɞɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɟɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜɵɛɨɪ ɩɨɤɚɡɚɬɟɥɟɣ, ɢɯ ɭɩɨɪɹɞɨ-
ɱɟɧɢɟ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɪɹɞɵ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɜɨɣɞɭɬ ɜ ɤɚɠɞɭɸ ɢɡ 
ɦɚɬɪɢɰ. Ɍɚɤɠɟ ɨɛɨɫɧɨɜɚɧ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɰɟɫɫɚ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɦɚɬɪɢɰ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɚɬɪɢɱɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɩɟɪɟɜɨɡɤɢ, ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫ-
ɬɢ ɩɪɨɰɟɫɫɚ ɩɟɪɟɜɨɡɤɢ, ɛɥɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɢɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ. 
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EVALUATING THE EFFICIENCY OF FREIGHT 

TRANSPORTATION 
 

Abstract. An improved method for evaluating freight transportation process using matrix 

modelling has been suggested. This procedure involves constructing matrices that describe the 

distinct stages of transport process: loading, handling, unloading. For this purpose the 
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approaches to determine efficiency indices have been considered. According to the criteria the 

indices have been selected and regulated, ordered series of indices to be included in each of the 

matrices have been formed. The approach to determine an integral estimate of the efficiency of 

freight transportation process, which is based on the results of calculating matrices, has also 

been substantiated.  
 

Key words: matrix modelling, transportation, efficiency indices of transportation process, 

block coefficients, integral estimate. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ɍɪɚɧɫɩɨɪɬ є ɫɟɤɬɨɪɨɦ ɧɚɰɿɨɧɚɥɶɧɨɝɨ 
ɝɨɫɩɨɞɚɪɫɬɜɚ, ɹɤɢɣ ɡɚɛɟɡɩɟɱɭє ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɿɜ ɿ ɧɚɫɟɥɟɧɧɹ. 

ȼɚɠɥɢɜɿɫɬɶ ɬɪɚɧɫɩɨɪɬɭ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜɿɧ ɡɚɛɟɡɩɟɱɭє 
ɡɜ’ɹɡɤɢ ɦɿɠ ɝɚɥɭɡɹɦɢ, ɩɿɞɩɪɢєɦɫɬɜɚɦɢ, ɪɟɝɿɨɧɚɦɢ ɤɪɚʀɧɢ, ɡɚɪɭɛɿɠ-

ɧɢɦɢ ɞɟɪɠɚɜɚɦɢ. Ȼɟɡ ɬɪɚɧɫɩɨɪɬɭ ɛɭɜ ɛɢ ɧɟɦɨɠɥɢɜɢɦ ɫɚɦ ɩɪɨɰɟɫ 
ɫɭɱɚɫɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɞɥɹ ɹɤɨɝɨ ɧɟɨɛɯɿɞɧɿ ɡɜ’ɹɡɤɢ ɳɨɞɨ ɩɨɫɬɚɱɚɧ-

ɧɹ ɫɢɪɨɜɢɧɢ ɿ ɩɪɨɞɭɤɰɿʀ. Ɍɪɚɧɫɩɨɪɬ ɦɚє ɫɩɪɢɹɬɢ ɹɤɧɚɣɲɜɢɞɲɿɣ  

ɿɧɬɟɝɪɚɰɿʀ ɍɤɪɚʀɧɢ ɜ ɡɚɝɚɥɶɧɨєɜɪɨɩɟɣɫɶɤɭ ɟɤɨɧɨɦɿɱɧɭ ɫɢɫɬɟɦɭ. 
Ɍɪɚɧɫɩɨɪɬɧɢɣ ɫɟɤɬɨɪ ɜɿɞɿɝɪɚє ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɫɨɰɿɚɥɶɧɨ-

ɟɤɨɧɨɦɿɱɧɨɦɭ ɪɨɡɜɢɬɤɭ ɤɪɚʀɧɢ, ɚɞɠɟ ɪɨɡɜɢɧɟɧɚ ɬɪɚɧɫɩɨɪɬɧɚ ɫɢɫɬɟ-
ɦɚ є ɩɟɪɟɞɭɦɨɜɨɸ ɟɤɨɧɨɦɿɱɧɨɝɨ ɡɪɨɫɬɚɧɧɹ, ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧ-

ɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɣ ɹɤɨɫɬɿ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ. 
ȱɫɧɭɸɱɚ ɫɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɿɧɧɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɞɨɪɨɠɧɿɦ ɤɨɦɩɥɟ-

ɤɫɨɦ (ɌȾɄ), ɫɬɚɧ ɜɢɪɨɛɧɢɱɨ-ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɪɿɜɟɧɶ 
ɨɪɝɚɧɿɡɚɰɿʀ ɩɟɪɟɜɟɡɟɧɶ ɡɚ ɛɚɝɚɬɶɦɚ ɩɚɪɚɦɟɬɪɚɦɢ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɡɪɨɫɬɚɸɱɢɦ ɩɨɬɪɟɛɚɦ ɫɭɫɩɿɥɶɫɬɜɚ ɬɚ єɜɪɨɩɟɣɫɶɤɢɦ ɫɬɚɧɞɚɪɬɚɦ ɹɤɨ-
ɫɬɿ ɧɚɞɚɧɧɹ ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɫɥɭɝ, ɩɟɪɟɲɤɨɞɠɚɸɬɶ ɩɿɞɜɢɳɟɧɧɸ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɩɨɬɪɟɛɭɸɬɶ ɪɟɮɨɪɦɭɜɚɧɧɹ ɬɚ 
ɦɨɞɟɪɧɿɡɚɰɿʀ. 

ɉɨɲɭɤ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ 
ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɢɤɢ ɨɰɿɧɤɢ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɤɪɚʀɧɢ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɨɩ-

ɬɢɦɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ ɪɨɡɝɥɹɧɟɦɨ ɜɿɞɨɦɿ ɩɨɤɚɡɧɢɤɢ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. ȼ ɪɨɛɨɬɚɯ [4, 9] ɹɤ 
ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɪɨɡɝ-
ɥɹɞɚɥɢɫɹ ɦɿɧɿɦɚɥɶɧɚ ɫɟɪɟɞɧɹ ɜɿɞɫɬɚɧɶ ɩɟɪɟɜɟɡɟɧɶ, ɦɿɧɿɦɚɥɶɧɢɣ  

ɧɭɥɶɨɜɢɣ ɩɪɨɛɿɝ ɚɜɬɨɦɚɲɢɧ, ɦɿɧɿɦɚɥɶɧɢɣ ɩɨɪɨɠɧɿɣ ɩɪɨɛɿɝ. ɐɟɣ ɜɢ-

ɛɿɪ ɩɨɹɫɧɸєɬɶɫɹ ɩɨɲɢɪɟɧɧɹɦ ɟɤɨɧɨɦɿɤɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɟɬɨɞɿɜ. «əɤ 
ɜɿɞɨɦɨ, ɬɪɚɧɫɩɨɪɬ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɱɢɫɥɚ ɝɚɥɭɡɟɣ, ɞɟ ɜɩɟɪɲɟ ɫɬɚɥɢ 
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ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɟɤɨɧɨɦɿɤɨ-ɦɚɬɟɦɚɬɢɱɧɿ ɦɟɬɨɞɢ. ɇɚ ɠɚɥɶ, ɧɟɡɜɚ-
ɠɚɸɱɢ ɧɚ ɰɟ, ɫɮɟɪɚ ʀɯ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɜɧɨ ɧɟɞɨɫɬɚɬɧɹ», – 

ɜɜɚɠɚє Ʌ.ȼ. Ʉɚɧɬɨɪɨɜɢɱ ɜ [2], ɬɨɦɭ ɡ’ɹɜɥɹɥɢɫɹ ɜɫɟ ɧɨɜɿ ɩɨɤɚɡɧɢɤɢ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ. Ɍɪɚɞɢɰɿɣɧɢɦɢ 

ɩɨɤɚɡɧɢɤɚɦɢ є [4, 6]: ɩɨɤɚɡɧɢɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɤɪɟɦɢɯ ɩɪɨɰɟɫɿɜ 
(ɫɜɨєɱɚɫɧɿɫɬɶ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ, ɬɪɢɜɚɥɿɫɬɶ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɿɜ, 
ɜɬɪɚɬɢ ɩɪɨɞɭɤɬɿɜ ɭ ɩɪɨɰɟɫɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɬɪɚɧɫ-
ɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɜɚɧɬɚɠɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɯ  
ɦɚɲɢɧ); ɩɨɤɚɡɧɢɤɢ ɿɧɬɟɝɪɚɥɶɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿ-
ɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ (ɩɢɬɨɦɚ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ ɤɨɦɩɥɟɤɫɭ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ ɬɚ ʀʀ ɫɤɥɚɞɨɜɚ – ɩɢɬɨɦɚ ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ  
ɫɩɿɥɶɧɢɯ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɢɯ (ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɢɯ) ɿ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɨɩɟɪɚɰɿɣ, ɟɧɟɪɝɨєɦɧɿɫɬɶ ɤɨɦɩɥɟɤɫɭ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɨɩɟɪɚɰɿɣ ɬɚ ʀʀ ɫɤɥɚɞɨɜɚ – ɟɧɟɪɝɨєɦɧɿɫɬɶ ɩɟɪɟɜɟɡɟɧɶ, ɩɪɢɜɟɞɟɧɿ ɧɚ-
ɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɿ ɜɢɬɪɚɬɢ ɬɚ ʀʀ ɫɤɥɚɞɨɜɚ – ɫɨɛɿɜɚɪɬɿɫɬɶ ɩɟɪɟɜɟɡɟɧɶ, 
ɩɪɢɛɭɬɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ).  

Ⱦɜɚ ɧɚɩɪɹɦɢ ɭ ɜɢɜɱɟɧɧɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɶ-
ɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɪɨɡɝɥɹɞɚє ɏ.Ⱦ. Ʉɜɿɬɤɨ [3]: ɡɚɥɟɠɧɢɣ ɬɿɥɶɤɢ ɜɿɞ ɨɫɨɛ-
ɥɢɜɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɿʀ ɬɚ ɡɚɥɟɠɧɢɣ ɜɿɞ ɨɪɝɚɧɿɡɚɰɿʀ ɬɟɯɧɿɱɧɨʀ ɟɤɫɩɥɭɚ-
ɬɚɰɿʀ ɩɚɪɤɭ ɬɚ ɨɪɝɚɧɿɡɚɰɿʀ ɩɟɪɟɜɿɡɧɨɝɨ ɩɪɨɰɟɫɭ. Ⱦɥɹ ɩɟɪɲɨɝɨ 
ɧɚɩɪɹɦɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɨɰɿɧɸєɬɶɫɹ ɱɟɪɟɡ ɩɪɢɜɟɞɟɧɿ ɜɢɬɪɚɬɢ ɧɚ ɨɞɢ-
ɧɢɰɸ ɬɪɚɧɫɩɨɪɬɧɨʀ ɪɨɛɨɬɢ, ɚ ɭ ɜɢɬɪɚɬɢ ɜɤɥɸɱɚєɬɶɫɹ ɞɨɪɨɠɧɹ ɫɤɥɚ-
ɞɨɜɚ ɿ ɜɢɬɪɚɬɢ ɧɚ ɜɚɧɬɚɠɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɿ ɪɨɛɨɬɢ. Ⱦɥɹ ɞɪɭɝɨɝɨ 
ɧɚɩɪɹɦɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɨɰɿɧɸ-
єɬɶɫɹ ɱɟɪɟɡ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɫɨɛɿɜɚɪɬɿɫɬɶ. ɉɪɢ ɰɶɨɦɭ ɫɥɿɞ ɩɚɦ’ɹ-
ɬɚɬɢ, ɳɨ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɨɞɢɧɢɰɿ ɪɭɯɨɦɨɝɨ ɫɤɥɚɞɭ, ɹɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɜɢɡɧɚɱɚє ɦɿɧɿɦɚɥɶɧɨʀ ɫɨɛɿɜɚɪɬɨɫɬɿ ɨɞɢɧɢɰɿ ɪɨɛɨɬɢ. Ɍɨɦɭ є ɬɪɭɞɧɨɳɿ 
ɭ ɜɢɡɧɚɱɟɧɧɿ – ɳɨ ɠ є ɟɮɟɤɬɢɜɧɿɲɢɦ.  

ȼɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɿ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ, ɹɤ ɫɜɨєɱɚɫɧɿɫɬɶ ɩɟɪɟɜɟ-
ɡɟɧɧɹ, ɜɚɪɬɿɫɬɶ ɜɚɧɬɚɠɭ ɜ ɞɨɪɨɡɿ, ɲɜɢɞɤɿɫɬɶ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɭ, ɜɟ-
ɥɢɱɢɧɚ ɜɬɪɚɬ ɜɚɧɬɚɠɭ ɜ ɞɨɪɨɡɿ, ɡɛɟɪɟɠɟɧɧɹ ɜɚɧɬɚɠɭ [5]. Ɂɚɫɬɨɫɨɜɭ-
ɜɚɥɢɫɹ ɬɚɤɨɠ ɱɚɫɬɤɚ ɜɢɤɨɧɚɧɧɹ ɡɚɹɜɤɢ, ɜɟɥɢɱɢɧɚ ɧɚɞɩɥɚɧɨɜɢɯ 
ɩɪɨɫɬɨʀɜ ɚɜɬɨɦɨɛɿɥɿɜ ɭ ɤɥɿєɧɬɚ. Є ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɿ ɩɨɤɚɡɚɥɢ, ɳɨ ɜɢ-
ɛɿɪ ɹɤ ɤɪɢɬɟɪɿʀɜ ɬɚɤɢɯ ɩɨɤɚɡɧɢɤɿɜ, ɹɤ ɬɨɧɧɨ-ɤɿɥɨɦɟɬɪɢ, ɤɨɟɮɿɰɿєɧɬ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɛɿɝɭ, ɞɨɯɿɞ, ɩɪɢɛɭɬɨɤ, ɫɨɛɿɜɚɪɬɿɫɬɶ ɫɬɢɦɭɥɸє ɡɛɿ-
ɥɶɲɟɧɧɹ ɞɚɥɶɧɨɫɬɿ ʀɡɞɤɢ [8]. Ⱦɥɹ ɚɧɚɥɿɡɭ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɚɧɬɚɠɧɢɯ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɩɟɪɟɜɟɡɟɧɶ ɭ ɩɨɫɿɛɧɢɤɭ [1] ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɜɢɤɨɪɢɫ-
ɬɨɜɭɜɚɬɢ «ɝɨɞɢɧɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɭ ɬɨɧɧɨ-
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ɤɿɥɨɦɟɬɪɚɯ ɧɚ 1 ɬ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɜ ɩɟɜɧɢɣ ɱɚɫɨɜɢɣ 
ɩɪɨɦɿɠɨɤ». 

ȼɫɟ ɜɢɳɟɪɨɡɝɥɹɧɭɬɟ ɫɬɨɫɭєɬɶɫɹ ɥɢɲɟ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟ-
ɤɬɢɜɧɨɫɬɿ, ɳɨ ɠ ɞɨ ɦɟɬɨɞɢɤɢ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ, ɬɨ 
ɦɚɣɠɟ ɜɫɿ ɚɜɬɨɪɢ ɡɭɩɢɧɹɸɬɶɫɹ ɧɚ ɤɿɥɶɤɿɫɧɨɦɭ ɜɢɡɧɚɱɟɧɧɿ ɿ ɩɨɪɿɜ-
ɧɹɧɧɿ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ ɚɛɨ ɡɚ ɩɟɪɿɨɞɚɦɢ ɱɚɫɭ, 
ɚɛɨ ɡɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ. ɉɢɬɚɧɧɹ ɨɬɪɢɦɚɧɧɹ ɭɡɚ-
ɝɚɥɶɧɸɸɱɨɝɨ ɩɨɤɚɡɧɢɤɚ ɚɛɨ ɪɨɡɪɨɛɤɢ ɨɤɪɟɦɨʀ ɦɟɬɨɞɢɤɢ ɨɰɿɧɤɢ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ ɚɜɬɨɪɚɦɢ ɧɟ ɪɨɡɝɥɹɞɚɸɬɶɫɹ. 

ɇɟɜɢɪɿɲɟɧɿ ɫɤɥɚɞɨɜɿ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ 
ɿɫɧɭɸɱɿ ɫɩɪɨɛɢ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɨɰɿɧɤɢ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ, ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɜɢɪɿɲɟɧɢɦɢ ɩɢɬɚɧɧɹ, 
ɩɨɜ’ɹɡɚɧɿ ɡ ɤɨɦɩɥɟɤɫɧɨɸ ɦɟɬɨɞɢɤɨɸ ɰɿєʀ ɨɰɿɧɤɢ. Ɇɟɬɨɞɢ ɨɰɿɧɤɢ ɡ 
ɰɶɨɝɨ ɩɢɬɚɧɧɹ, ɳɨ ɿɫɧɭɸɬɶ ɧɚ ɫɶɨɝɨɞɧɿ, ɧɟ ɧɨɫɹɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɯɚ-
ɪɚɤɬɟɪɭ ɿ ɫɤɥɚɞɚɸɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɡ ɪɹɞɭ ɩɨɤɚɡɧɢɤɿɜ, ɡɚ ɞɨɩɨɦɨ-
ɝɨɸ ɹɤɢɯ ɦɨɠɧɚ ɨɰɿɧɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɟɪɟɜɟɡɟɧɶ. Ɇɨɠɥɢɜɿɫɬɶ ɡɪɨ-
ɛɢɬɢ ɡɚɝɚɥɶɧɿ ɜɢɫɧɨɜɤɢ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɡɪɚɯɭɧɤɿɜ ɭɫɤɥɚɞɧɸєɬɶɫɹ 
ɜɿɞɫɭɬɧɿɫɬɸ ɿɧɬɟɝɪɨɜɚɧɨʀ ɨɰɿɧɤɢ. Ʉɪɿɦ ɬɨɝɨ, ɿɫɧɭɸɱɿ ɦɟɬɨɞɢɤɢ ɧɟ 
ɞɨɡɜɨɥɹɸɬɶ ɨɰɿɧɢɬɢ ɤɨɠɟɧ ɡ ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ. 

Ɏɨɪɦɭɥɸɜɚɧɧɹ ɰɿɥɟɣ ɫɬɚɬɬɿ. ȼɢɡɧɚɱɟɧɧɹ ɫɢɫɬɟɦɢ ɩɨɤɚɡɧɢɤɿɜ 
ɞɥɹ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɤɨɠɧɨɝɨ ɡ ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧ-
ɬɚɠɿɜ, ʀɯ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɬɚ ɭɡɚɝɚɥɶɧɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ є 
ɰɿɥɹɦɢ ɞɚɧɨʀ ɫɬɚɬɬɿ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɨ ɦɟɬɨɞɢɤɢ ɨɰɿ-
ɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɦɨɠɧɚ ɜɢɫɭɧɭɬɢ ɬɚɤɿ ɜɢɦɨɝɢ:  ɦɨɠɥɢɜɿɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿʀ – ɦɨɠɥɢɜɿɫɬɶ ɭɬɜɨɪɟɧɧɹ ɚɥɝɨɪɢɬ-
ɦɭ ɪɨɡɪɚɯɭɧɤɭ;  ɿɧɮɨɪɦɚɬɢɜɧɿɫɬɶ – ɝɥɢɛɢɧɚ ɨɯɨɩɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɞɚɧɨɝɨ 
ɧɚɩɪɹɦɭ ɚɧɚɥɿɡɭ;  ɤɨɦɩɥɟɤɫɧɿɫɬɶ – ɦɨɠɥɢɜɿɫɬɶ ɨɞɟɪɠɚɬɢ ɰɿɥɿɫɧɭ ɨɰɿɧɤɭ ɜɫɿɯ 
ɫɤɥɚɞɨɜɢɯ ɨɰɿɧɸɜɚɧɨɝɨ ɩɪɨɰɟɫɭ. 

ɐɢɦ ɜɢɦɨɝɚɦ ɜɿɞɩɨɜɿɞɚє ɦɟɬɨɞ ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. 
Ɇɚɬɪɢɱɧɚ ɦɨɞɟɥɶ ɩɨɥɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɨɩɨɦɚɝɚє ɧɟ ɬɿɥɶɤɢ ɚɞɟɤ-

ɜɚɬɧɨ ɜɿɞɨɛɪɚɡɢɬɢ ɫɬɚɧ ɹɜɢɳɚ, ɳɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɜ ɰɿɥɨɦɭ, ɡ ɭɫɿɯ ɣɨ-
ɝɨ ɫɬɨɪɿɧ, ɚɥɟ ɣ ɩɿɞɿɣɬɢ ɞɨ ɜɢɹɜɥɟɧɧɹ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ ɜɧɭɬɪɿ-
ɲɧɿɯ ɪɟɡɟɪɜɿɜ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ. ȼ ɬɨɣ ɠɟ ɱɚɫ ɫɚɦɚ 
ɦɚɬɪɢɱɧɚ ɦɨɞɟɥɶ ɜɿɞɨɛɪɚɠɚє ɫɬɪɭɤɬɭɪɭ ɜɡɚєɦɧɢɯ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɪɟ-
ɡɭɥɶɬɚɬɚɦɢ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɜ ʀɯ ɧɚɣɛɿɥɶɲ ɡɚɝɚɥɶɧɿɣ ɮɨɪɦɿ, ɜɢɫɬɭ-
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ɩɚє ɹɤ ɭɧɿɜɟɪɫɚɥɶɧɢɣ ɿɧɫɬɪɭɦɟɧɬ ɜɢɜɱɟɧɧɹ, ɜɢɦɿɪɭ, ɩɨɪɿɜɧɹɧɧɹ ɬɚ 
ɨɰɿɧɤɢ ɰɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɧɚ ɪɿɡɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɧɟɡɚɥɟɠɧɨ ɜɿɞ ʀɯ 
ɬɟɯɧɨɥɨɝɿɱɧɨʀ ɚɛɨ ɹɤɨʀɫɶ ɿɧɲɨʀ ɫɩɟɰɢɮɿɤɢ. 

Ɂ ɭɫɿɯ ɩɟɪɟɥɿɱɟɧɢɯ ɜɢɳɟ ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɨɰɿɧɸɸɬɶ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ, ɧɟɨɛɯɿɞɧɨ ɨɛɪɚɬɢ ɬɿ, ɹɤɿ ɛɭɞɭɬɶ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɚɬɪɢɰɶ. Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ ɡɚ-
ɫɬɨɫɨɜɭɜɚɬɢ ɩɟɜɧɿ ɤɪɢɬɟɪɿʀ ɜɢɛɨɪɭ ɩɨɤɚɡɧɢɤɿɜ. 

Ʉɪɢɬɟɪɿɹɦɢ ɜɢɛɨɪɭ ɩɨɤɚɡɧɢɤɿɜ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɨɛɥɢɜɨɫɬɟɣ 

ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ, є: ɡɿɫɬɚɜɧɿɫɬɶ, ɡɦɿɧɸɜɚɧɿɫɬɶ ɡɿ ɡɦɿɧɨɸ 

ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ, ɞɨɫɬɭɩɧɿɫɬɶ ɿ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɬɚ ɜɿɞɨɛɪɚɠɟɧɧɹ  
ɪɟɡɭɥɶɬɚɬɿɜ ɞɿɹɥɶɧɨɫɬɿ. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɰɢɯ ɤɪɢɬɟɪɿʀɜ ɩɪɨɜɟɞɟɦɨ ɜɢɛɿɪ 
ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɩɨɛɭɞɨɜɢ ɡɚɝɚɥɶɧɨʀ ɦɚɬɪɢɱɧɨʀ ɦɨɞɟɥɿ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ (ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɹ 1 

Ɉɛґɪɭɧɬɭɜɚɧɧɹ ɜɢɛɨɪɭ ɩɨɤɚɡɧɢɤɿɜ ɞɥɹ ɡɚɝɚɥɶɧɨʀ ɨɰɿɧɤɢ  

ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ 
 

ɉɨɤɚɡɧɢɤɢ 

Ʉɪɢɬɟɪɿʀ ɜɢɛɨɪɭ 

ɡɿɫɬɚɜ-
ɧɿɫɬɶ 

ɡɦɿɧɸɜɚɧɿɫɬɶ ɡɿ 
ɡɦɿɧɨɸ ɫɬɚɧɭ 
ɩɿɞɩɪɢєɦɫɬɜɚ 

ɞɨɫɬɭɩ-

ɧɿɫɬɶ ɿ ɞɨɫ-
ɬɨɜɿɪɧɿɫɬɶ 

ɜɿɞɨɛɪɚɠɚɬɢ 

ɪɟɡɭɥɶɬɚɬɢ 

ɞɿɹɥɶɧɨɫɬɿ 
1 2 3 4 5 

Ɏɚɤɬɢɱɧɢɣ ɱɚɫ ɞɨɫɬɚ-
ɜɤɢ ɜɚɧɬɚɠɭ Ɍɮɩɟɪ 

– + + + 

ɉɥɚɧɨɜɢɣ ɱɚɫ ɞɨɫɬɚɜ-
ɤɢ ɜɚɧɬɚɠɭ Ɍɩɥɩɟɪ 

– – – + 

Ɂɚɝɚɥɶɧɢɣ ɩɪɨɛɿɝ Lɡɚɝ + + + + 

ȿɤɫɩɥɭɬɚɰɿɣɧɚ ɲɜɢɞ-

ɤɿɫɬɶ Vɟ  
+ + + + 

ɋɩɢɫɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɚɜ-
ɬɨɦɨɛɿɥɿɜ Ⱥɫɩ 

+ + + – 

ɑɚɫ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ 
ɬɚ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɚɜ-
ɬɨɦɨɛɿɥɹ tɧ-ɪ 

– – + + 

ɑɚɫ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ-
ɪɨɡɜɚɧɬɚ-ɠɟɧɧɹ ɡɚ ɪɿɤ 
Tɧ-ɪ 

+ + + + 

Ɍɟɯɧɿɱɧɚ ɲɜɢɞɤɿɫɬɶ 
ɚɜɬɨɦɨɛɿɥɹ Vɬ 

+ + + + 
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Ɂɚɤɿɧɱɟɧɧɹ ɬɚɛɥ. 1 

 

1 2 3 4 5 

     

ȼɢɬɪɚɬɢ Ɂ + + + + 

ȼɚɧɬɚɠɨɨɛɿɝ Ɋ + + + + 

ɉɪɢɛɭɬɨɤ ɉ + + + + 

Ɉɫɧɨɜɧɿ ɮɨɧɞɢ Ɏɨɫɧ + + – – 

ɉɥɚɧɨɜɢɣ ɨɛ’єɦ ɩɟɪɟ-
ɜɟɡɟɧɶ Qɩɥ + – – – 

Ɏɚɤɬɢɱɧɢɣ ɨɛ’єɦ ɩɟ-
ɪɟɜɟɡɟɧɶ Qɮ

 
– + + + 

ȼɢɬɪɚɬɢ ɩɚɥɢɜɚ ɋɩɚɥ + + + + 

 

Ɋɟɡɭɥɶɬɚɬɢ, ɨɬɪɢɦɚɧɿ ɜ ɬɚɛɥ. 1, ɩɨɤɚɡɭɸɬɶ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɭɫɿɦ ɤɪɢɬɟɪɿɹɦ ɬɚɤɿ ɩɨɤɚɡɧɢɤɢ: ɮɚɤɬɢɱɧɢɣ ɱɚɫ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɭ 
(Ɍɮɩɟɪ), ɩɥɚɧɨɜɢɣ ɱɚɫ ɞɨɫɬɚɜɤɢ ɜɚɧɬɚɠɭ (Ɍɩɥɩɟɪ), ɡɚɝɚɥɶɧɢɣ ɩɪɨɛɿɝ  
(Lɡɚɝ), ɟɤɫɩɥɭɚɬɚɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ (Vɟ), ɫɩɢɫɤɨɜɚ ɤɿɥɶɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɿɜ 
(Ⱥɫɩ), ɱɚɫ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ-ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɡɚ ɪɿɤ (Tɧ-ɪ), ɜɢɬɪɚɬɢ (Ɂ), 
ɜɚɧɬɚɠɨɨɛɿɝ (Ɋ), ɩɪɢɛɭɬɨɤ (ɉ), ɨɫɧɨɜɧɿ ɮɨɧɞɢ (Ɏɨɫɧ), ɩɥɚɧɨɜɢɣ  

ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ (Q
ɩɥ

), ɮɚɤɬɢɱɧɢɣ ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ (Q
ɮ
), ɜɢɬɪɚɬɢ 

ɩɚɥɢɜɚ (ɋɩɚɥ) 
ȼɢɯɨɞɹɱɢ ɡ ɜɢɦɨɝ ɞɨ ɩɨɛɭɞɨɜɢ ɦɚɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ, ɭɫɿ ɩɨɤɚɡ-

ɧɢɤɢ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɦɚɬɪɢɰɿ, ɩɨɜɢɧɧɿ ɛɭɬɢ ɭɩɨɪɹɞɤɨɜɚɧɿ ɡɚ ɜɿɞɨɦɢɦ 

ɚɥɝɨɪɢɬɦɨɦ. ɉɿɫɥɹ ɡɜɟɞɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɛɭɜ ɨɬɪɢɦɚɧɢɣ ɬɚɤɢɣ ɜɩɨ-
ɪɹɞɤɨɜɚɧɢɣ ɪɹɞ: ɉ, Q

ɩɥ
, Q

ɮ
, Ɋ, Ɏɨɫɧ, Ⱥɫɩ, Vɟ, Ɍɮɩɟɪ, Ɍɩɥɩɟɪ, Tɧ-ɪ, Lɡɚɝ, 

ɋɩɚɥ, Ɂ. 
ɉɪɨɰɟɫ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɨɩɟɪɚɰɿɣ ɜɿɞ ɦɨ-

ɦɟɧɬɭ ɩɿɞɝɨɬɨɜɤɢ ɜɚɧɬɚɠɭ ɞɨ ɦɨɦɟɧɬɭ ɣɨɝɨ ɨɞɟɪɠɚɧɧɹ, ɩɨɜ’ɹɡɚɧɢɯ ɡ 
ɩɟɪɟɦɿɳɟɧɧɹɦ ɜɚɧɬɚɠɭ ɜ ɩɪɨɫɬɨɪɿ ɛɟɡ ɡɦɿɧɢ ɣɨɝɨ ɝɟɨɦɟɬɪɢɱɧɢɯ 
ɮɨɪɦ, ɪɨɡɦɿɪɿɜ ɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ. Ɍɨɦɭ ɨɫɧɨɜɧɢɦɢ ɟɬɚ-
ɩɚɦɢ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɧɹ ɜɚɧɬɚɠɿɜ ɚɜɬɨɦɨɛɿɥɶɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ є: 

1) ɡɚɜɚɧɬɚɠɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ; 
2) ɡɞɿɣɫɧɟɧɧɹ ɩɪɨɰɟɫɭ ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɭ ɞɨ ɨɞɟɪɠɭɜɚɱɚ; 
3) ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ; 
ɉɨɤɚɡɧɢɤɚɦɢ, ɹɤɢɦɢ ɦɨɠɧɚ ɨɰɿɧɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɜɚɧɬɚɠɟɧ-

ɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ, є: 
– Ʉɩɪ– ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɧɚɧɧɹ ɧɨɪɦɢ ɩɪɨɫɬɨɸ ɚɜɬɨɦɨɛɿɥɹ ɩɿɞ 

ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹɦ(t
ɮ
ɧ-ɪ / t

ɩɥ
ɧ-ɪ); 
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– tɧ-ɪ– ɱɚɫ, ɜɢɬɪɚɱɟɧɢɣ ɧɚ ɧɚɜɚɧɬɚɠɟɧɧɹ-ɪɨɡɜɚɧɬɚɠɟɧɧɹ 1ɬ ɜɚɧ-
ɬɚɠɭ (tɮɧ-ɪ / Q); 

– ɋɜɢɬɪ – ɜɢɬɪɚɬɢ ɧɚ 1 ɝɨɞɢɧɭ ɧɚɜɚɧɬɚɠɟɧɧɹ-ɪɨɡɜɚɧɬɚɠɟɧɧɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ (ɋɡɚɝ / tɮɧ-ɪ); 

– ɋɪɨɛ – ɜɢɬɪɚɬɢ ɧɚ 1 ɝɨɞɢɧɭ ɪɨɛɨɬɢ ɜɚɧɬɚɠɧɨ-ɪɨɡɜɚɧɬɚɠɭɜɚɥɶ-
ɧɨɝɨ ɦɟɯɚɧɿɡɦɭ (ɋɡɚɝ / tɨɛɥ). 

ɉɨɤɚɡɧɢɤɚɦɢ, ɹɤɿ ɭɜɿɣɞɭɬɶ ɞɨ ɦɚɬɪɢɰɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɚɜɚɧɬɚ-
ɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ, ɛɭɞɭɬɶ ɚɛɫɨɥɸɬɧɿ ɩɨɤɚɡɧɢɤɢ, ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɹɤɢɯ ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɜɢɳɟɩɟɪɟɥɿɱɟɧɿ ɩɨɤɚɡɧɢɤɢ. Ⱥɛɫɨɥɸɬɧɿɫɬɶ  
ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɜɯɨɞɹɬɶ ɞɨ ɫɤɥɚɞɭ ɦɚɬɪɢɰɶ, є ɭɦɨɜɨɸ ɦɚɬɪɢɱɧɨɝɨ 
ɦɨɞɟɥɸɜɚɧɧɹ. ɉɿɫɥɹ ɭɩɨɪɹɞɤɭɜɚɧɧɹ ɪɹɞ ɩɨɤɚɡɧɢɤɿɜ ɦɚɬɪɢɰɿ ɟɮɟɤɬɢ-
ɜɧɨɫɬɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɚɜɬɨɦɨɛɿɥɿɜ ɜɢɝɥɹɞɚє ɧɚɫɬɭɩ-
ɧɢɦ ɱɢɧɨɦ: ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ (Q), ɩɥɚɧɨɜɢɣ ɱɚɫ ɧɚ ɪɨɛɨɬɢ ɡ ɧɚɜɚɧ-
ɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ (t

ɩɥ
ɧ-ɪ), ɮɚɤɬɢɱɧɢɣ ɱɚɫ ɧɚ ɪɨɛɨɬɢ ɡ 

ɧɚɜɚɧɬɚɠɟɧɧɹ ɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ (tɮɧ-ɪ), ɱɚɫ ɪɨɛɨɬɢ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɿ 
ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ (tɨɛɥ), ɡɚɝɚɥɶɧɿ ɜɢɬɪɚɬɢ ɧɚ ɜɚɧɬɚɠɧɨ-
ɪɨɡɜɚɧɬɚɠɭɜɚɥɶɧɿ ɪɨɛɨɬɢ (ɋɡɚɝ). 

Ⱥɧɚɥɨɝɿɱɧɢɦ ɱɢɧɨɦ ɜɢɡɧɚɱɢɦɨ ɩɨɤɚɡɧɢɤɢ, ɳɨ ɨɰɿɧɸɸɬɶ ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɭ. Ⱦɨ ʀɯ ɫɤɥɚɞɭ ɜɯɨɞɹɬɶ:  

Ɍɡ – ɫɟɪɟɞɧɿɣ ɱɚɫ ɡɚʀɡɞɭ ɭ ɩɪɨɦɿɠɧɿ ɩɭɧɤɬɢ (ȺȽɪ / n); 
ȕ – ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɛɿɝɭ (Lɜɚɧɬ / Lɡɚɝ); 
Ȗ – ɤɨɟɮɿɰɿєɧɬ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ (Q / (qɧ · z); 
Ve – ɟɤɫɩɥɭɚɬɚɰɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɹ (Lɞɨɛ / Ɍɧ); 
Wɬɤɦ – ɜɢɪɨɛɿɬɨɤ 1 ɚɜɬɨɦɨɛɿɥɹ ɜ ɬɤɦ (Ɋ / Ⱥ) 
Sɬɤɦ – ɫɨɛɿɜɚɪɬɿɫɬɶ 1 ɬɤɦ (ȼɩɟɪ / Ɋ); 
dɬɤɦ – ɞɨɯɿɞɧɚ ɫɬɚɜɤɚ 1 ɬɤɦ (D / Ɋ); 
ɉɬɤɦ – ɩɪɢɛɭɬɨɤ ɡ 1 ɬɤɦ (ɉ / Ɋ). 
ɍɩɨɪɹɞɤɨɜɚɧɢɣ ɪɹɞ ɩɨɤɚɡɧɢɤɿɜ, ɳɨ ɭɜɿɣɲɥɢ ɞɨ ɫɤɥɚɞɭ ɦɚɬɪɢɰɿ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɭ, ɦɿɫɬɢɬɶ ɬɚɤɿ ɫɤɥɚɞɨɜɿ: ɩɪɢɛɭɬɨɤ 
ɜɿɞ ɩɟɪɟɜɟɡɟɧɶ (ɉ), ɞɨɯɨɞɢ ɜɿɞ ɩɟɪɟɜɟɡɟɧɶ (D), ɨɛɫɹɝ ɩɟɪɟɜɟɡɟɧɶ (Q), 
ɜɚɧɬɚɠɨɨɛɿɝ (Ɋ), ɱɚɫ ɭ ɧɚɪɹɞɿ (Ɍɧ), ɚɜɬɨɝɨɞɢɧɢ ɜ ɪɨɛɨɬɿ (ȺȽɪ), ɜɚɧɬɚɠɨ-
ɩɿɞɣɨɦɧɿɫɬɶ ɚɜɬɨɦɨɛɿɥɿɜ (qɧ), ɩɪɨɛɿɝ ɿɡ ɜɚɧɬɚɠɟɦ (Lɜɚɧɬ), ɞɨɛɨɜɢɣ ɩɪɨɛɿɝ 
(Lɞɨɛ), ɡɚɝɚɥɶɧɢɣ ɩɪɨɛɿɝ (Lɡɚɝ), ɤɿɥɶɤɿɫɬɶ ɩɪɨɦɿɠɧɢɯ ɩɭɧɤɬɿɜ (n), ɤɿɥɶɤɿɫɬɶ 
ʀɡɞɨɤ (z), ɤɿɥɶɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɿɜ (Ⱥ), ɜɢɬɪɚɬɢ ɧɚ ɩɟɪɟɜɟɡɟɧɧɹ (ȼɩɟɪ). 

ȼ ɭɩɨɪɹɞɤɨɜɚɧɿɣ ɦɚɬɪɢɰɿ ɞɥɹ ɤɨɠɧɨɝɨ ɡ ɟɬɚɩɿɜ ɩɿɞ ɝɨɥɨɜɧɨɸ 
ɞɿɚɝɨɧɚɥɥɸ ɜɢɡɧɚɱɟɧɿ ɬɪɢ ɛɥɨɤɢ ʀʀ ɟɥɟɦɟɧɬɿɜ, ɤɨɠɧɢɣ ɡ ɹɤɢɯ ɦɚє 
ɫɜɨɸ ɟɤɨɧɨɦɿɱɧɭ ɫɭɬɧɿɫɬɶ: 

– ɛɥɨɤ ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɦɿɠ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚɧɧɹ ɜɿɞɩɨɜɿɞɧɨ-
ɝɨ ɟɬɚɩɭ; 
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– ɛɥɨɤ ɩɟɪɟɜɟɞɟɧɧɹ ɪɟɫɭɪɫɿɜ ɿ ɜɢɬɪɚɬ ɭ ɤɿɧɰɟɜɿ ɪɟɡɭɥɶɬɚɬɢ; 

– ɛɥɨɤ ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɦɿɠ ɪɟɫɭɪɫɚɦɢ ɿ ɜɢɬɪɚɬɚɦɢ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɦɨɝ ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɩɨɞɚɥɶɲɢɦ 

ɤɪɨɤɨɦ ɭ ɪɨɛɨɬɿ ɡ ɨɬɪɢɦɚɧɢɦɢ ɦɚɬɪɢɰɹɦɢ є ɮɨɪɦɭɜɚɧɧɹ ɦɚɬɪɢɰɶ 
ɪɨɫɬɭ ɣ ɜɢɡɧɚɱɟɧɧɹ ɛɥɨɱɧɢɯ ɿ ɭɡɚɝɚɥɶɧɸɸɱɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɚ ɤɨɠɧɨɸ 

ɡ ɦɚɬɪɢɰɶ. 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɛɥɨɱɧɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ ɩɪɨɩɨɧɭєɬɶɫɹ ɨɬɪɢɦɚɬɢ 

ɫɟɪɟɞɧɶɨɝɟɨɦɟɬɪɢɱɧɭ ɨɰɿɧɤɭ ɟɥɟɦɟɧɬɿɜ ɩɿɞɞɿɚɝɨɧɚɥɶɧɨʀ ɱɚɫɬɢɧɢ ɦɚ-
ɬɪɢɰɿ, ɹɤɚ ɨɤɪɟɫɥɸє ɬɨɣ ɱɢ ɿɧɲɢɣ ɛɥɨɤ. ɍɡɚɝɚɥɶɧɸɸɱɚ ɨɰɿɧɤɚ ɜ ɰɿ-
ɥɨɦɭ ɩɨ ɦɚɬɪɢɰɿ ɨɬɪɢɦɭєɬɶɫɹ ɹɤ ɫɟɪɟɞɧɶɨɝɟɨɦɟɬɪɢɱɧɚ ɜɿɞ ɛɥɨɱɧɢɯ 
ɤɨɟɮɿɰɿєɧɬɿɜ. 

ȼɢɫɧɨɜɤɢ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨ-
ɰɟɫɭ ɩɟɪɟɜɟɡɟɧɶ ɜɚɧɬɚɠɿɜ ɧɚ ɨɫɧɨɜɿ ɦɚɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɞɚє 
ɡɦɨɝɭ ɡɧɚɱɧɨ ɫɩɪɨɫɬɢɬɢ ɩɪɨɰɟɞɭɪɭ ɚɧɚɥɿɡɭ, ɚ ɬɚɤɨɠ ɨɬɪɢɦɚɬɢ ɦɚɤ-
ɫɢɦɚɥɶɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɨɛ’єɤɬ, ɳɨ ɜɢɜɱɚєɬɶɫɹ ɜ ɪɨɡɪɿɡɿ ɨɤɪɟɦɢɯ 
ɟɬɚɩɿɜ ɩɪɨɰɟɫɭ ɩɟɪɟɜɟɡɟɧɧɹ. Ɍɚɤɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɢɬɶ ɜɢɡɧɚɱɢɬɢ «ɜɭ-
ɡɶɤɿ ɦɿɫɰɹ» ɜ ɨɰɿɧɸɜɚɧɨɦɭ ɩɪɨɰɟɫɿ ɣ ɜɿɞɩɨɜɿɞɧɨ ɜɩɥɢɜɚɬɢ ɧɚ ɧɢɯ. 
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