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Ɉ.Ɇ. Ʉɿɫɟɥɶɨɜɚ*, ȼ.Ɉ. ɋɬɪɨєɜɚ ** 
*Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦ. Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ 

**Ⱦɧɿɩɪɨɜɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ȾɈɋɅȱȾɀȿɇɇə ɆɈȾȿɅȱ ɈɉɌɂɆȺɅɖɇɈȽɈ ɊɈɁɉɈȾȱɅɍ  
ɊȿɄɊȿȺɐȱɃɇɂɏ ɊȿɋɍɊɋȱȼ ȼ ɍɆɈȼȺɏ ɋɍɑȺɋɇɈȲ ɌȺ  

ɉȿɊɋɉȿɄɌɂȼɇɈȲ ɋɌɊɍɄɌɍɊɂ ɊȿɄɊȿȺɐȱɃɇɂɏ ɉɈɌɊȿȻ   

Ⱦɨɫɥɿɞɠɟɧɨ ɡɚɞɚɱɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ, ɪɨɡɜ’ɹɡɚɧɧɹ 
ɹɤɨʀ ɦɨɠɟ ɛɭɬɢ ɰɿɤɚɜɢɦ ɭ ɫɟɧɫɿ ɪɨɡɜɢɬɤɭ ɪɟɤɪɟɚɰɿʀ ɬɚ ɬɭɪɢɡɦɭ. ɉɨɛɭɞɨɜɚɧɨ ɦɚɬɟɦɚ-
ɬɢɱɧɭ ɦɨɞɟɥɶ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ, ɹɤɭ ɚɞɚɩɬɨɜɚɧɨ ɞɨ ɧɟɩɟɪɟɪɜɧɨʀ ɧɟɥɿɧɿɣɧɨʀ ɛɚɝɚɬɨɩ-
ɪɨɞɭɤɬɨɜɨʀ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧ ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ ɿɡ ɡɚɞɚɧɢɦɢ ɤɨɨɪ-
ɞɢɧɚɬɚɦɢ ɰɟɧɬɪɿɜ ɩɿɞɦɧɨɠɢɧ.  

ɂɫɫɥɟɞɨɜɚɧɚ ɡɚɞɚɱɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɪɟɲɟ-
ɧɢɟ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɪɟɫɧɵɦ ɜ ɫɦɵɫɥɟ ɪɚɡɜɢɬɢɹ ɪɟɤɪɟɚɰɢɢ ɢ ɬɭɪɢɡɦɚ. ɉɨɫɬ-
ɪɨɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɤɨɬɨɪɚɹ ɚɞɚɩɬɢɪɨɜɚɧɚ ɤ ɧɟɩɪɟ-
ɪɵɜɧɨɣ ɧɟɥɢɧɟɣɧɨɣ ɦɧɨɝɨɩɪɨɞɭɤɬɨɜɨɣ ɡɚɞɚɱɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɦɧɨɠɟɫɬɜ 
ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ ɫ ɡɚɞɚɧɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɟɧɬɪɨɜ ɩɨɞɦɧɨɠɟɫɬɜ.  

The problem of the optimal distribution of recreational resources is investigated, the 

solution of which can be interesting in the sense of the development of recreation and 

tourism. A mathematical model of the problem is constructed, which is adapted to the 

continuous non-linear multi-product problem of optimal partitioning of sets under 

constraints with given coordinates of the centers of subsets. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɭɪɢɫɬɢɱɧɨ-ɪɟɤɪɟɚɰɿɣɧɢɣ ɨɛ’єɤɬ, ɪɟɤɪɟɚɰɿɣɧɢɣ ɩɨɬɟɧɰɿɚɥ, ɦɟɬɨɞ 
ɟɤɫɩɟɪɬɧɢɯ ɨɰɿɧɨɤ, ɨɩɬɢɦɚɥɶɧɟ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧ, ɛɚɝɚɬɨɩɪɨɞɭɤɬɨɜɚ ɡɚɞɚɱɚ. 

ȼɫɬɭɩ. ɍɫɩɿɯ ɛɿɥɶɲɨɫɬɿ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɡɚɜɞɚɧɶ ɡɚɥɟɠɢɬɶ ɜɿɞ ɧɚɣɤɪɚɳɨɝɨ 
ɫɩɨɫɨɛɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɫɭɪɫɿɜ. ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɰɹ ɩɪɨɛɥɟɦɚ ɡɜɨɞɢɬɶ-
ɫɹ ɞɨ ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɪɟɫɭɪɫɿɜ. ɋɟɪɟɞ  ɬɚɤɢɯ ɪɟɫɭɪɫɿɜ ɦɨɠɭɬɶ 
ɛɭɬɢ ɦɚɬɟɪɿɚɥɶɧɨ-ɪɟɱɨɜɿ (ɫɢɪɨɜɢɧɚ), ɟɧɟɪɝɟɬɢɱɧɿ, ɬɪɭɞɨɜɿ, ɬɟɯɧɿɱɧɿ, ɿɧɮɨɪɦɚ-
ɰɿɣɧɿ, ɮɿɧɚɧɫɨɜɿ ɬɚ ɿɧɲɿ. Ɋɟɫɭɪɫɢ   ɤɨɠɧɨɝɨ  ɬɢɩɭ ɦɨɠɭɬɶ ɛɭɬɢ ɪɨɡɩɨɞɿɥɟɧɿ ɧɚ 
ɤɥɚɫɢ. ɋɢɪɨɜɢɧɚ – ɡɚ ɜɢɞɚɦɢ ɫɢɪɨɜɢɧɢ, ɬɪɭɞɨɜɿ – ɡɚ ɩɪɨɮɟɫɿɹɦɢ ɬɚ ɤɜɚɥɿɮɿɤɚ-
ɰɿɹɦɢ ɩɪɚɰɿɜɧɢɤɿɜ, ɬɟɯɧɿɱɧɿ – ɡɚ ɬɟɯɧɿɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɮɿɧɚɧɫɨɜɿ – ɡɚ 
ɞɠɟɪɟɥɚɦɢ ɮɿɧɚɧɫɭɜɚɧɧɹ ɿ ɬ.ɩ. Ɉɬɠɟ, ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɪɟɫɭɪɫɿɜ 
ɜɢɧɢɤɚɸɬɶ ɭ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ. Ɋɨɡɝɥɹɧɟɦɨ 
ɞɟɹɤɿ ɡ ɧɢɯ.  

ɇɚɩɪɢɤɥɚɞ, ɜɿɞɨɦɿ ɜɢɪɨɛɧɢɱɿ ɡɚɜɞɚɧɧɹ ɬɚ ɩɨɬɭɠɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. ɉɪɢ 
ɿɫɧɭɸɱɢɯ ɪɿɡɧɢɯ ɫɩɨɫɨɛɚɯ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɪɨɛɿɜ ɨɛɦɟɠɟɧɧɹ ɩɨɬɭɠɧɨɫɬɟɣ ɧɟ 
ɞɚє ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɤɨɠɧɨɝɨ ɜɢɪɨɛɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚɣɤɪɚɳɭ ɬɟɯɧɨɥɨɝɿɸ. 
ȼɢɧɢɤɚє ɩɢɬɚɧɧɹ, ɹɤɢɣ ɫɩɨɫɿɛ   ɜɢɪɨɛɧɢɰɬɜɚ ɩɨɬɪɿɛɧɨ ɜɢɛɪɚɬɢ, ɳɨɛ ɜɢɤɨɧɚɬɢ 

_____________________                             

 Ʉɿɫɟɥɶɨɜɚ Ɉ.Ɇ., ɋɬɪɨєɜɚ ȼ.Ɉ., 2017  
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ɡɚɜɞɚɧɧɹ ɡ ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɢɬɪɚɬɚɦɢ? ȼɢɡɧɚɱɢɬɢ, ɹɤɢɣ ɫɤɥɚɞ ɪɨɛɿɬ ɦɨɠɧɚ ɜɢ-
ɤɨɧɚɬɢ ɡɚ ɧɚɹɜɧɢɦɢ ɪɟɫɭɪɫɚɦɢ, ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɦɚɤɫɢɦɭɦ ɞɟɹɤɨʀ ɦɿɪɢ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ. 

Ɇɨɞɟɥɿ ɪɨɡɩɨɞɿɥɭ ɪɟɫɭɪɫɿɜ ɭ ɫɢɫɬɟɦɚɯ, ɩɨɛɭɞɨɜɚɧɢɯ ɧɚ ɯɦɚɪɧɢɯ ɨɛɱɢɫɥɟɧ-
ɧɹɯ, є ɧɟ ɦɟɧɲ ɚɤɬɭɚɥɶɧɢɦɢ. ɉɪɨɜɿɞɧɿ ɚɧɚɥɿɬɢɤɢ ɩɪɨɝɧɨɡɭɸɬɶ ɹɤ ɫɭɬɬєɜɟ ɡɪɨ-
ɫɬɚɧɧɹ ɩɨɩɢɬɭ ɧɚ ɯɦɚɪɧɿ ɨɛɱɢɫɥɟɧɧɹ, ɬɚɤ ɿ ɡɛɿɥɶɲɟɧɧɹ ɞɨɯɨɞɿɜ ɞɥɹ ɤɨɦɩɚɧɿɣ, 
ɹɤɿ ɨɞɧɢɦɢ ɡ ɩɟɪɲɢɯ ɡɚɩɪɨɩɨɧɭɸɬɶ ɯɦɚɪɧɿ ɫɟɪɜɿɫɢ. ɐɟ ɞɨɡɜɨɥɹɬɢɦɟ ɡɧɚɱɧɨ 
ɫɤɨɪɨɬɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ІɌ-ɩɨɫɥɭɝɢ, ɿɧɚɤɲɟ ɨɰɿɧɢɬɢ ɜɟɫɶ ɩɪɨɰɟɫ ɚɜɬɨɦɚɬɢɡɚɰɿʀ 
ɞɿɹɥɶɧɨɫɬɿ ɤɨɦɩɚɧɿɣ ɿ ɫɬɜɨɪɟɧɧɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ 
ɜɢɫɨɤɢɯ ɜɯɿɞɧɢɯ ɿɧɜɟɫɬɢɰɿɣ ɜ ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ ɬɚ ʀʀ ɩɨɞɚɥɶɲɭ ɩɿɞɬɪɢɦɤɭ, ɚ ɬɚ-
ɤɨɠ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɢ ɲɜɢɞɤɨɝɨ ɜɢɯɨɞɭ ɧɚ ɧɨɜɿ ɪɢɧɤɢ, ɪɨɡɲɢɪɟɧɧɹ ɤɥɿєɧɬ-
ɫɶɤɨʀ ɛɚɡɢ, ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɡɚɦɨɜɧɢɤɿɜ, ɬɨɳɨ [1]. 

Іɧɲɢɦɢ ɡɚɞɚɱɚɦɢ ɬɚɤɨɝɨ ɬɢɩɭ ɦɨɠɭɬɶ ɛɭɬɢ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɦɿɳɟɧ-
ɧɹ ɬɭɪɢɫɬɢɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɧɚ ɡɚɞɚɧɿɣ ɬɟɪɢɬɨɪɿʀ, ɹɤɚ є ɩɪɢɜɚɛɥɢɜɨɸ ɜ ɫɟɧɫɿ 
ɬɭɪɢɫɬɢɱɧɨʀ ɿɧɞɭɫɬɪɿʀ [2]. ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɪɨɡɝɥɹɞɚɸɬɶ ɦɨɞɟɥɿ ɮɭɧɤɰɿɨɧɭ-
ɜɚɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɬɭɪɢɫɬɢɱɧɨ-ɪɟɤɪɟɚɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɹɤɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫ-
ɬɚɧɿ ɞɥɹ ɚɧɚɥɿɡɭ ɬɚ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɿɧɞɭɫɬɪɿʀ ɬɭɪɢɡɦɭ ɹɤ ɧɚ ɪɟɝɿɨɧɚɥɶɧɨɦɭ, ɬɚɤ 
ɿ ɧɚ ɞɟɪɠɚɜɧɨɦɭ ɬɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɿɜɧɹɯ.  

Ɉɱɟɜɢɞɧɨ, ɳɨ ɮɨɪɦɚɥɿɡɚɰɿɹ ɩɪɨɛɥɟɦɢ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɫɭɪɫɿɜ 
ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɚɞɚɱ ɥɿɧɿɣɧɨɝɨ ɿ ɧɟɥɿɧɿɣɧɨɝɨ, ɛɭɥɟɜɨɝɨ ɿ ɰɿɥɨɱɢɫɟɥɶɧɨɝɨ, ɚ ɬɚ-
ɤɨɠ ɡɦɿɲɚɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡ ɲɢɪɨɤɢɦ ɜɢɛɨɪɨɦ ɤɪɢɬɟɪɿʀɜ ɨɩɬɢɦɿɡɚɰɿʀ ɿ 
ɜɪɚɯɭɜɚɧɧɹ ɪɟɫɭɪɫɧɢɯ, ɱɚɫɨɜɢɯ, ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɿɧɲɢɯ ɨɛɦɟɠɟɧɶ. Ɋɚɡɨɦ ɡ 
ɰɢɦ, ɡɚɡɧɚɱɢɦɨ, ɳɨ ɩɪɢɜɟɞɟɧɿ ɜɢɳɟ ɡɚɞɚɱɿ ɭ ɫɜɨʀɣ ɦɚɬɟɦɚɬɢɱɧɿɣ ɩɨɫɬɚɧɨɜɰɿ 
ɦɨɠɭɬɶ ɛɭɬɢ ɡɜɟɞɟɧɢɦɢ ɞɨ ɧɟɩɟɪɟɪɜɧɢɯ ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɦɧɨ-
ɠɢɧ ɡ ɪɨɡɞɿɥɭ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. ɋɥɿɞ ɡɚ-
ɭɜɚɠɢɬɢ, ɳɨ ɭ ɪɨɡɪɿɡɿ ɬɚɤɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɜ’ɹɡɨɤ ɜɢɯɿɞɧɨʀ ɡɚɞɚɱɿ ɧɟɫɤɿɧɱɟɧ-
ɧɨɜɢɦɿɪɧɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɜɞɚєɬɶɫɹ ɨɬɪɢɦɚɬɢ ɚɧɚɥɿɬɢɱɧɨ, ɭ 
ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ, ɩɪɢ ɰɶɨɦɭ ɜ ɚɧɚɥɿɬɢɱɧɢɣ ɜɢɪɚɡ ɜɯɨɞɹɬɶ ɩɚɪɚɦɟɬɪɢ, ɹɤɿ ɜɿɞ-
ɲɭɤɭɸɬɶɫɹ ɹɤ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɞɨɩɨɦɿɠɧɨʀ ɞɜɨʀɫɬɨʀ ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ 
ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ ɡ ɧɟɝɥɚɞɤɢɦɢ ɰɿɥɶɨɜɢɦɢ ɮɭɧɤɰɿɹɦɢ. Ⱦɥɹ ɪɨɡɜ’ɹɡɤɭ ɫɤɿɧ-
ɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɟɮɟɤɬɢɜɧɿ ɦɟɬɨɞɢ ɧɟɞɢ-
ɮɟɪɟɧɰɿɣɨɜɚɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ – ɦɨɞɢɮɿɤɚɰɿʀ r-ɚɥɝɨɪɢɬɦɭ, ɪɨɡɪɨɛɥɟɧɿ ɜ Іɧɫɬɢɬɭɬɿ 
ɤɿɛɟɪɧɟɬɢɤɢ ɇȺɇ ɍɤɪɚʀɧɢ ɿɦɟɧɿ ȼ.Ɇ. Ƚɥɭɲɤɨɜɚ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ ɇ.Ɂ. ɒɨɪɚ. 
ɍ ɜɢɩɚɞɤɭ ɧɟɥɿɧɿɣɧɢɯ ɤɪɢɬɟɪɿʀɜ ɹɤɨɫɬɿ ɪɨɡɜ’ɹɡɨɤ ɜɢɯɿɞɧɨʀ ɧɟɫɤɿɧɱɟɧɧɨɜɢɦɿɪ-
ɧɨʀ ɡɚɞɚɱɿ ɡɜɨɞɢɬɶɫɹ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɞɟɹɤɨɝɨ ɞɨɩɨɦɿɠɧɨɝɨ ɨɩɟɪɚɬɨɪɧɨɝɨ ɪɿɜ-
ɧɹɧɧɹ ɡ ɩɚɪɚɦɟɬɪɚɦɢ. 

Ɉɬɠɟ, ɭ ɜɢɪɿɲɟɧɧɿ ɫɭɱɚɫɧɢɯ ɩɪɨɛɥɟɦ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɫɭɪɫɿɜ 
ɛɭɞɶ-ɹɤɨɝɨ ɬɢɩɭ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɡɧɚɱɟɧɢɯ ɜɢɳɟ ɦɨɞɟɥɟɣ, ʀɯ ɚɥɝɨɪɢɬɦɿɱɧɚ ɿ 
ɩɪɨɝɪɚɦɧɚ ɪɟɚɥɿɡɚɰɿɹ є ɞɨɫɢɬɶ ɚɤɬɭɚɥɶɧɢɦɢ ɬɚ ɛɟɡ ɫɭɦɧɿɜɭ ɦɚɸɬɶ ɫɭɬɬєɜɟ 
ɩɪɢɤɥɚɞɧɟ ɡɧɚɱɟɧɧɹ.  

ɉɪɟɞɫɬɚɜɥɟɧɚ ɪɨɛɨɬɚ ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɩɨ-
ɞɿɥɭ ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɜ ɭɦɨɜɚɯ ɫɭɱɚɫɧɨʀ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɪɟ-
ɤɪɟɚɰɿɣɧɢɯ ɩɨɬɪɟɛ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɩɨɛɭɞɨɜɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɨɫɬɚɜɥɟ-
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ɧɨʀ ɡɚɞɚɱɿ ɬɚ ɚɞɚɩɬɚɰɿɹ ɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɝɨɪɢɬɦɿɜ, ɩɨɛɭɞɨɜɚɧɢɯ ɜ [3], ɞɨ ʀʀ 
ɪɨɡɜ’ɹɡɚɧɧɹ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ. Ɋɨɡɝɥɹɧɟɦɨ ɞɟɹɤɭ ɬɟɪɢɬɨɪɿɸ, ɹɤɚ є ɩɪɢɜɚɛɥɢɜɨɸ ɜ 
ɩɥɚɧɿ ɬɭɪɢɫɬɢɱɧɨʀ ɿɧɞɭɫɬɪɿʀ, ɬɚ ɦɨɞɟɥɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿ ɪɨɡɜɢɬɤɭ ɬɭɪɢɫɬɢɱ-
ɧɨ-ɪɟɤɪɟɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ (ɌɊɋ). Ɋɟɤɪɟɚɰɿɣɧɢɣ ɩɪɨɰɟɫ ɜ ɌɊɋ ɹɤ ɩɪɨɰɟɫ ɜɿɞɧɨ-
ɜɥɟɧɧɹ ɮɿɡɢɱɧɢɯ, ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɬɚ ɟɦɨɰɿɣɧɢɯ ɫɢɥ ɥɸɞɢɧɢ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ 
ɦɧɨɠɢɧɨɸ ɞɟɹɤɢɯ ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ. 

Ɋɟɤɪɟɚɰɿɣɧɿ ɪɟɫɭɪɫɢ – ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɿɱɧɢɯ, ɩɪɢɪɨɞɧɢɯ, ɫɨɰɿ-
ɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɬɚ ʀɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɫɩɪɢɹɸɬɶ ɜɿɞɧɨɜɥɟɧɧɸ ɬɚ 
ɪɨɡɜɢɬɤɭ ɞɭɯɨɜɧɢɯ ɿ ɮɿɡɢɱɧɢɯ ɫɢɥ ɥɸɞɢɧɢ, ʀʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ. ɉɪɢ ɫɭɱɚɫɧɿɣ ɬɚ 
ɩɟɪɫɩɟɤɬɢɜɧɿɣ ɫɬɪɭɤɬɭɪɿ ɪɟɤɪɟɚɰɿɣɧɢɯ ɩɨɬɪɟɛ ɿ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɦɨɠɥɢ-
ɜɨɫɬɹɯ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɩɪɹɦɨɝɨ ɬɚ ɨɩɨɫɟɪɟɞɤɨɜɚɧɨɝɨ ɫɩɨɠɢɜɚɧɧɹ 
ɬɚ ɧɚɞɚɧɧɹ ɤɭɪɨɪɬɧɢɯ ɿ ɬɭɪɢɫɬɢɱɧɢɯ ɩɨɫɥɭɝ. ȼɨɧɢ є ɦɚɬɟɪɿɚɥɶɧɨɸ ɿ ɞɭɯɨɜɧɨɸ 
ɨɫɧɨɜɨɸ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɌɊɋ ɪɿɡɧɨɝɨ ɬɢɩɭ. ȼ ɭɦɨɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ, 
ɤɨɥɢ ɿɫɧɭє ɠɨɪɫɬɤɚ ɤɨɧɤɭɪɟɧɰɿɹ ɦɿɠ ɨɛ’єɤɬɚɦɢ ɪɢɧɤɭ, ɞɨ ɹɤɢɯ, ɡɨɤɪɟɦɚ, ɧɚ-
ɥɟɠɚɬɶ ɌɊɋ, ɨɞɧɿєɸ ɡ ɩɪɨɛɥɟɦ є ɩɪɨɛɥɟɦɚ ɪɨɡɩɨɞɿɥɭ ɨɛɦɟɠɟɧɨɝɨ ɪɟɫɭɪɫɭ. 
Іɧɲɨɸ ɡ ɜɚɠɥɢɜɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɞɨɜɿɥɶɧɨɝɨ ɬɭɪɢ-
ɫɬɢɱɧɨ-ɪɟɤɪɟɚɰɿɣɧɨɝɨ ɨɛ’єɤɬɭ (ɌɊɈ) ɹɤ ɨɛ’єɤɬɚ, ɳɨ ɩɪɨɞɭɤɭє ɤɨɦɩɥɟɤɫ ɩɨɫ-
ɥɭɝ, є ɡɚɞɨɜɨɥɟɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɩɨɬɪɟɛ ɪɟɤɪɟɚɧɬɚ ɡ ɨɛɥɚɫɬɿ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɡɚ 
ɭɦɨɜ ɨɩɬɢɦɚɥɶɧɨʀ ɜɚɪɬɨɫɬɿ ɪɟɤɪɟɚɰɿɣɧɢɯ ɩɨɬɪɟɛ, ɹɤɿ ɭ ɫɜɨʀɣ ɛɿɥɶɲɨɫɬɿ ɧɨɫɹɬɶ 
ɧɟɥɿɧɿɣɧɢɣ ɯɚɪɚɤɬɟɪ. 

Ȼɭɞɟɦɨ ɜɜɚɠɚɬɢ, ɳɨ ɧɚ ɞɟɹɤɿɣ ɬɟɪɢɬɨɪɿʀ ɪɨɡɦɿɳɟɧɿ N ɌɊɈ, ɤɨɠɧɢɣ ɡ ɹɤɢɯ 
ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɩɟɜɧɢɦ ɧɚɛɨɪɨɦ ɪɟɤɪɟɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ⱦɥɹ ɩɪɨɫɬɨɬɢ 
ɛɭɞɟɦɨ ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ i-ɬɢɣ ɌɊɈ ɩɨ j-ɨɦɭ ɜɢɞɭ ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɤɨɟ-
ɮɿɰɿєɧɬɨɦ ɪɟɤɪɟɚɰɿɣɧɨʀ ɩɪɢɜɚɛɥɢɜɨɫɬɿ ɚɛɨ ɪɟɤɪɟɚɰɿɣɧɢɦ ɩɨɬɟɧɰɿɚɥɨɦ – 

 1; k ,   1,..., , 1,..., .j

i
i N j M     ɐɿ ɜɟɥɢɱɢɧɢ ɜɢɡɧɚɱɚɸɬɶɫɹ, ɧɚɩɪɢɤɥɚɞ, ɡɚ ɞɨ-

ɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɟɤɫɩɟɪɬɧɢɯ ɨɰɿɧɨɤ, ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɭ. ɉɚɪɚɦɟɬɪ ɤ – ɞɨɜɿ-
ɥɶɧɟ ɧɚɬɭɪɚɥɶɧɟ ɱɢɫɥɨ. 

Заɞача 1. Ɋɨɡɛɢɬɢ ɦɧɨɠɢɧɭ ɪɟɤɪɟɚɧɬɿɜ   ɧɚ ʀɯ ɡɨɧɢ ɬɭɪɢɫɬɢɱɧɨ-

ɪɟɤɪɟɚɰɿɣɧɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ j

i
  N ɬɭɪɢɫɬɢɱɧɨ-ɪɟɤɪɟɚɰɿɣɧɢɦɢ ɨɛ’єɤɬɚɦɢ, 

ɹɤɿ ɜɯɨɞɹɬɶ ɜ ɡɚɞɚɧɭ ɌɊɋ ɨɤɪɟɦɨ ɩɨ ɤɨɠɧɨɦɭ ɡ j–ɝɨ ɜɢɞɭ ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪ-
ɫɿɜ (ɞɚɥɿ - ɩɨɫɥɭɝ), ɳɨ ɩɪɨɞɭɤɭɸɬɶɫɹ ɜ ɌɊɈ ɬɚɤ, ɳɨɛ 

1

, 1,..., ,
N

j

i

i

j M


    

  0,   ,   , 1,... ,  1,..., .j j

i k
mes i k i k N j M       

ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɪɟɤɪɟɚɧɬɭ ɩɨɬɪɿɛɟɧ ɧɚɛɿɪ ɩɨɫɥɭɝ, ɹɤɿ є ɜ ɞɚɧɿɣ ɌɊɋ, ɚɥɟ 
ɩɨɜɧɨɝɨ ɧɚɛɨɪɭ ɩɨɫɥɭɝ ɧɟɦɚє ɜ ɠɨɞɧɨɦɭ i-ɬɨɦɭ ɌɊɈ 1,..., .i N  Ɍɨɛɬɨ ɪɟɤɪɟ-
ɚɧɬ ɜɢɦɭɲɟɧɢɣ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɞɟɹɤɨɸ ɩɿɞɦɧɨɠɢɧɨɸ ɩɭɧɤɬɿɜ ɪɟɤɪɟɚɰɿʀ, ɹɤɿ є 
ɜ ɞɚɧɿɣ ɌɊɋ. ɇɟɨɛɯɿɞɧɨ ɦɿɧɿɦɿɡɭɜɚɬɢ ɫɭɦɚɪɧɭ ɜɚɪɬɿɫɬɶ ɪɟɤɪɟɚɰɿɣɧɨɝɨ ɩɪɨɰɟ-
ɫɭ: 

  1 1 2 2

1 1 1,..., ; ,..., ;...; ,...,M M

N N N
F         
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     
1 1

( 1 ) , , ,
j
i

M N
j j j j j

i i i i

j i

k Y c x x y dxdy   
  

 
    

  
   

ɞɟ  ,j
x y   – ɳɿɥɶɧɿɫɬɶ, ɡ ɹɤɨɸ  ɪɨɡɩɨɞɿɥɟɧɢɣ ɩɨɩɢɬ ɧɚ j-ɢɣ ɜɢɞ ɩɨɫɥɭɝ ɜ ɨɛ-

ɥɚɫɬɿ   , 

 ,x y – ɤɨɨɪɞɢɧɚɬɢ ɡɧɚɯɨɞɠɟɧɧɹ ɪɟɤɪɟɚɧɬɚ, 

1,..., N
   – ɩɭɧɤɬɢ ɦɨɠɥɢɜɨɝɨ ɪɨɡɦɿɳɟɧɧɹ ɌɊɈ, 

 ( , ),j

i
c x y   – ɬɪɚɧɫɩɨɪɬɧɿ ɜɢɬɪɚɬɢ ɪɟɤɪɟɚɧɬɚ ɞɥɹ i-ɝɨ ɌɊɈ ɩɨ j-ɦɭ ɜɢɞɭ ɩɨ-

ɫɥɭɝ; 

i

j  – ɪɟɤɪɟɚɰɿɣɧɢɣ ɩɨɬɟɧɰɿɚɥ i-ɝɨ ɌɊɈ ɩɨ j-ɦɭ ɜɢɞɭ ɩɨɫɥɭɝ; 

 j j

i i
Y  – ɡɚɥɟɠɧɿɫɬɶ ɪɟɤɪɟɚɰɿɣɧɨʀ ɜɚɪɬɨɫɬɿ i-ɝɨ ɌɊɈ ɜɿɞ ɤɥɿєɧɬɨɩɨɬɨɤɭ ɩɨ 

j-ɦɭ ɜɢɞɭ ɩɨɫɥɭɝ, ɞɟ  ,
j
i

j j

i
Y x y dxdy



   – ɩɨɬɭɠɧɿɫɬɶ ɿ-ɝɨ ɌɊɈ ɩɨ j-ɦɭ ɜɢɞɭ 

ɩɨɫɥɭɝ. 
ɉɨɬɭɠɧɿɫɬɶ i-ɝɨ ɌɊɈ ɩɨ ɜɫɿɦ ɜɢɞɚɦ ɩɨɫɥɭɝ ɜɢɡɧɚɱɚєɬɶɫɹ ɫɭɦɚɪɧɢɦ ɩɨɩɢ-

ɬɨɦ ɪɟɤɪɟɚɧɬɿɜ, ɹɤɿ ɧɚɥɟɠɚɬɶ j

i
 ɬɚ ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ ɿɫɧɭɸɱɿ ɨɛ’єɦɢ 

ɪɟɤɪɟɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ, ɜɢɡɧɚɱɟɧɿ ɜɿɞɩɨɜɿɞɧɢɦɢ ɨɛɦɟɠɟɧɧɹɦɢ: 

 
1

, 1,..., ,
j
i

M
j

i

j

x dx b i p
 

      

 
1

, 1,..., .
j
i

M
j

i

j

x dx b i p N
 

     

ɉɪɢ ɰɶɨɦɭ ɜɢɤɨɧɭɸɬɶɫɹ ɭɦɨɜɢ ɪɨɡɜ’ɹɡɧɨɫɬɿ  ɡɚɞɚɱɿ: 

 
1 1

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

j

i i

j i

S x dx b b S i N
 

       

ɉɪɟɞɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ є ɧɟɥɿɧɿɣɧɨɸ ɧɟɩɟɪɟɪɜɧɨɸ ɛɚɝɚɬɨɩɪɨɞɭɤɬɨɜɨɸ ɡɚɞɚ-
ɱɟɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɦɧɨɠɢɧɢ n

E  ɧɚ ʀʀ ɧɟɩɟɪɟɬɢɧɧɿ ɩɿɞɦɧɨɠɢɧɢ 
1 1

1,..., N
  ; 2 2

1 ,...,
N

  ;; 
1 ,...,M M

N
   (ɫɟɪɟɞ ɹɤɢɯ ɦɨɠɭɬɶ ɛɭɬɢ ɿ ɩɨɪɨɠɧɿ) ɡ ɮɿɤɫɨ-

ɜɚɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɟɧɬɪɿɜ ɰɢɯ ɩɿɞɦɧɨɠɢɧ ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ ɭ ɜɢɝɥɹɞɿ ɪɿɜ-
ɧɨɫɬɟɣ ɬɚ ɧɟɪɿɜɧɨɫɬɟɣ. Ɂɝɿɞɧɨ ɞɨɫɥɿɞɠɟɧɧɹɦ, ɩɪɢɜɟɞɟɧɢɦ ɜ [3], ɫɩɨɱɚɬɤɭ ɡɚ-
ɩɢɲɟɦɨ ʀʀ ɭ ɬɟɪɦɿɧɚɯ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɯ ɮɭɧɤɰɿɣ, ɚ ɩɨɬɿɦ ɜɿɞ ɨɬɪɢɦɚɧɨʀ ɧɟ-
ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɡ ɛɭɥɟɜɢɦɢ ɡɧɚɱɟɧ-
ɧɹɦɢ ɡɦɿɧɧɢɯ ( )j

i x , 1,...,  ,  1,...,i N j M   ɡɞɿɣɫɧɢɦɨ ɩɟɪɟɯɿɞ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɡɚ-
ɞɚɱɿ ɡɿ ɡɧɚɱɟɧɧɹɦɢ ( )j

i x  ɧɚ ɜɿɞɪɿɡɤɭ [0,1]. 
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Заɞача 2. 

  
          

   






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


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j
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j
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j
i dxxxxcdxxk
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,)(1min
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
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,  

ɞɟ   ; xɞɥɹ ɫɤɪɿɡɶ ɦɚɣɠɟ )(:{1  xx   

  
 


M

j

i
j
i

j
pibdxxx

1

,,...,1,)(         

  
 


M

j

i
j
i

j
Npibdxxx

1

}.,...,1,)(  

Ɍɭɬ   = { ))(),...,();...;(),...,(()( 1
11

1 xxxxx
M
N

M
N   : 0≤ ( )j

i x ≤ 1,  x , 

1,...,  , 1,...,i N j M  ,  
1

1  ɦ.ɫ. , 1,..., }.
N

j

i
i

x x j M

     

Ɂɞɿɣɫɧɸєɦɨ ɩɟɪɟɯɿɞ ɜɿɞ ɡɚɞɚɱɿ 2 ɱɟɪɟɡ ɮɭɧɤɰɿɨɧɚɥ Ʌɚɝɪɚɧɠɚ ɜɢɞɭ 

  
   

   

  

1 1 1

1 1 1

( 1 )

,

( , ) ( )

                      , ,

j j j j

i i iN M N

i i

j j ji j i

i i i

N M N
j j

i i i i i

i j i

k x x dx

h b

c x x x dx

b



  



  

  
    

      
   
 

    


 



 

   
  

   

  

                  (1) 

ɞɟ  1,..., N
     – N- ɜɢɦɿɪɧɢɣ ɜɟɤɬɨɪ ɡ ɞɿɣɫɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɩɪɢ-

ɱɨɦɭ 1,..., p
   – ɞɨɜɿɥɶɧɨɝɨ ɡɧɚɤɭ, ɚ 1,...,p N

   ɧɟɜɿɞ'єɦɧɿ;  x   ɞɥɹ 

x , 
    1

,..., ,
n N

i i i
     ɞɨ ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ ɡ ɧɟɝɥɚɞɤɢɦ ɰɿɥɶɨ-

ɜɢɦ ɮɭɧɤɰɿɨɧɚɥɨɦ. 
ɍ ɜɢɩɚɞɤɭ ɜɢɤɨɧɚɧɧɹ ɭɦɨɜ ɫɢɥɶɧɨʀ ɪɟɝɭɥɹɪɧɨɫɬɿ: 

  ' *

  : ( , ) 1 ( ( ) ( ) ) ( ) 0, 1,..., , 1,...,j
i

j j j j j j

i i i iiY
mes x c x k x x dx x i N j M      



            
   



ɜɟɤɬɨɪ-ɮɭɧɤɰɿɹ  *

  ( )
j

i
x , ɹɤɚ ɞɨɫɬɚɜɥɹє ɦɿɧɿɦɭɦ ɥɿɧɿɣɧɨɦɭ ɮɭɧɤɰɿɨɧɚɥɭ 

  ,
j j

i i i
    ɩɪɚɜɨʀ ɱɚɫɬɢɧɢ (1), ɜɢɡɧɚɱɚєɬɶɫɹ ɩɪɢ ɤɨɠɧɨɦɭ ɮɿɤɫɨɜɚɧɨɦɭ 

   ɿɡ ɧɚɫɬɭɩɧɨɝɨ ɨɩɟɪɚɬɨɪɧɨɝɨ ɪɿɜɧɹɧɧɹ: 
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' *

' *

*j

 

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

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

        ɦ.ɫ. ɞɥɹ  ,  (  ɧɚ ɦɧɨɠɢɧɿ ɦɿɪɢ ɧɭɥɶ, ( )

ɭ ɬɨɱɤɚɯ ɝɪɚɧɢɰɿ ɦɿɠ ɩɿɞɦɧ

j
i

j
ir

j j j j j

i i i iiY

j j j j j

r r i rrY

i

c x k x x dx

c x k x x dx

i r x i kx

     

     







    

    

  





ɨɠɢɧɚɦɢ   ɬɚ  ),

    , 1,..., ,

0,       ɜ ɿɧɲɢɯ ɜɢɩɚɞɤɚɯ,                                                          

j j
i r

i r N










 





 

ɞɟ  ( ) ( )j j j

i i
Y x x dx 


 . 

Ɉɬɠɟ, ɡɝɿɞɧɨ ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɨɛɨɬɢ [3], ɦɨɠɧɚ ɩɪɢɜɟɫɬɢ ɩɟɪɟɯɿɞ ɜɿɞ ɧɟ-
ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ 2 ɞɨ ɩɨɲɭɤɭ ɫɿɞɥɨɜɨʀ ɬɨɱɤɢ ɮɭɧɤɰɿɨɧɚɥɚ (1) ɭ ɜɢ-
ɝɥɹɞɿ ɧɚɫɬɭɩɧɨʀ ɬɟɨɪɟɦɢ, ɧɚ ɨɫɧɨɜɿ ɹɤɨʀ ɜ ɩɨɞɚɥɶɲɨɦɭ ɛɭɞɟ ɩɨɛɭɞɨɜɚɧɨ ɚɥɝɨ-
ɪɢɬɦ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ 1. 

Тɟоɪɟɦа 1. əɤɳɨ ( ),j

i   1,..., , 1,...,i N j M   – ɨɩɭɤɥɿ, ɞɜɿɱɿ ɧɟɩɟɪɟɪɜɧɨ-

ɞɢɮɟɪɟɧɰɿɣɨɜɧɿ ɮɭɧɤɰɿʀ ɫɜɨɝɨ ɚɪɝɭɦɟɧɬɭ ɬɚ ɩɪɢ ɤɨɠɧɨɦɭ ɮɿɤɫɨɜɚɧɨɦɭ    

ɦɚє ɦɿɫɰɟ ɭɦɨɜɚ  ɫɢɥɶɧɨʀ ɪɟɝɭɥɹɪɧɨɫɬɿ  

 



' *

  : ( , ) 1 ( ( ) ( ) )

( ) 0, 1,..., , 1,..., ,

j
i

j j j j j

i i i iiY

j

mes x c x k x x dx

x i N j M



          
  

   

     



 

ɬɨ ɫɿɞɥɨɜɚ ɬɨɱɤɚ   *,   (ɞɟ ɩɟɪɲɚ ɤɨɦɩɨɧɟɧɬɚ є ɨɩɬɢɦɚɥɶɧɢɦ ɪɨɡɜ'ɹɡɤɨɦ 
ɡɚɞɚɱɿ 2 ɮɭɧɤɰɿɨɧɚɥɚ (1) ɧɚ ɦɧɨɠɢɧɿ  N  ) ɜɢɡɧɚɱɚєɬɶɫɹ ɞɥɹ 
 1,..., , 1,...,i N j M    ɬɚ ɦɚɣɠɟ ɜɫɿɯ x  ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦ: 
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( )         ( , ) ( 1 ) ( ( ) ( ) ),

      ɦ.ɜ.  ɞɥɹ x , 1,..., ,

min
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j
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i r r i rrY

x c x k x x dx

x c x k x x dx

i r j M
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

 
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



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ɜ ɹɤɨɫɬɿ ,,..., **

1 NYY , ,,..., **

1 N  ɨɛɢɪɚєɬɶɫɹ ɨɩɬɢɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɧɚɫɬɭɩɧɨʀ ɞɜɨʀ-
ɫɬɨʀ ɡɚɞɚɱɿ:  

 
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   
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1 1 1
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max max
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 1 1

1 1

1
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,..., ;....; ,..., : 0 , 1,..., ,

N

M
M M j

N N N M i i

j

Y U

Y Y Y Y Y E Y b i N

 




   

 
      
 


 

ɩɪɢ ɭɦɨɜɚɯ 0, 1,..., .i i p N     

ȼɢɫɧɨɜɤɢ. ɉɪɨɜɟɞɟɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɪɟɤɪɟɚ-
ɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɜ ɭɦɨɜɚɯ ɫɭɱɚɫɧɨʀ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɨʀ ɫɬɪɭɤɬɭɪɢ ɪɟɤɪɟɚɰɿɣɧɢɯ 
ɩɨɬɪɟɛ. ɉɨɛɭɞɨɜɚɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ, ɹɤɚ є ɧɟɥɿɧɿɣ-
ɧɨɸ ɧɟɩɟɪɟɪɜɧɨɸ ɛɚɝɚɬɨɩɪɨɞɭɤɬɨɜɨɸ ɡɚɞɚɱɟɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɨɡɛɢɬɬɹ ɦɧɨ-
ɠɢɧɢ nȿ  ɧɚ ʀʀ ɧɟɩɟɪɟɬɢɧɧɿ ɩɿɞɦɧɨɠɢɧɢ (ɫɟɪɟɞ ɹɤɢɯ ɦɨɠɭɬɶ ɛɭɬɢ ɿ ɩɨɪɨɠ-
ɧɿ) ɡ ɮɿɤɫɨɜɚɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɟɧɬɪɿɜ ɰɢɯ ɩɿɞɦɧɨɠɢɧ ɩɪɢ ɨɛɦɟɠɟɧɧɹɯ ɭ 
ɜɢɝɥɹɞɿ ɪɿɜɧɨɫɬɟɣ ɬɚ ɧɟɪɿɜɧɨɫɬɟɣ. Ɉɬɪɢɦɚɧɨ ɚɧɚɥɿɬɢɱɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɞɨɫɥɿɞɠɭ-
ɜɚɧɨʀ ɡɚɞɚɱɿ, ɞɨ ɫɤɥɚɞɭ ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɩɚɪɚɦɟɬɪɢ, ɳɨ ɜɿɞɲɭɤɭɸɬɶɫɹ ɹɤ ɨɩɬɢ-
ɦɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɞɨɩɨɦɿɠɧɨʀ ɞɜɨʀɫɬɨʀ ɫɤɿɧɱɟɧɧɨɜɢɦɿɪɧɨʀ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ 
ɡ ɧɟɝɥɚɞɤɢɦɢ ɰɿɥɶɨɜɢɦɢ ɮɭɧɤɰɿɹɦɢ. 
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