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ɁȺɋɌɈɋɍȼȺɇɇə ȺɅȽɈɊɂɌɆɍ ɅȿȼȿɇȻȿɊȽȺ-ɆȺɊɄȽȼȺɊȾȺ  
ȼ ɁȺȾȺɑȺɏ ɌɊɂȽɈɇɈɆȿɌɊɂɑɇɈȲ ȱȾȿɇɌɂɎȱɄȺɐȱȲ  
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Аɧɨɬаɰіɹ. ȼ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞɧɨɝɨ ɡ ɧɚɣɩɨɲɢɪɟɧɿɲɢɯ ɚɥɝɨɪɢɬɦɿɜ ɬɪɟɧɭɜɚɧɧɹ ɲɬɭɱɧɢɯ 
ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ, ɚɥɝɨɪɢɬɦɭ Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ, ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɡɧɚɱɟɧɶ ɤɨɟɮɿɰɿєɧ-
ɬɿɜ ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ ɪɹɞɿɜ Ɏɭɪ’є ɩɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɿɣ ɫɢɫɬɟɦɿ ɩɚɪɧɢɯ ɮɭɧɤɰɿɣ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬɿ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ ɧɟɥɿɧɿɣɧɢɯ ɨɛ’єɤɬɿɜ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ. 

Кɥɸɱɨɜі ɫɥɨɜа: ɲɬɭɱɧɚ ɧɟɣɪɨɧɧɚ ɦɟɪɟɠɚ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɢɣ ɪɹɞ, ɤɨɟɮɿɰɿєɧɬɢ Ɏɭɪ’є, ɝɪɚɞɿєɧɬɧɢɣ ɦɟɬɨɞ, 
ɦɟɬɨɞ ɡɜɨɪɨɬɧɨɝɨ ɨ ɩɨɲɢɪɟɧɧɹ ɩɨɯɢɛɤɢ, ɦɟɬɨɞ Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ. 
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Аɧɨɬаɰɢɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɬɪɟɧɢ-

ɪɨɜɤɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɩɪɹɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɚɥɝɨɪɢɬɦɚ Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ, ɞɥɹ ɨɩ-
ɬɢɦɢɡɚɰɢɢ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɧɨɝɨɦɟɪɧɵɯ ɪɹɞɨɜ Ɏɭɪɶɟ ɩɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɩɚɪɧɵɯ 
ɮɭɧɤɰɢɣ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɧɟɥɢɧɟɣɧɵɯ ɨɛɴɟɤ-
ɬɨɜ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɪɹɞ, ɤɨɷɮɮɢɰɢɟɧɬɵ Ɏɭɪɶɟ, ɝɪɚɞɢ-
ɟɧɬɧɵɣ ɦɟɬɨɞ, ɦɟɬɨɞ ɨɛɪɚɬɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ, ɦɟɬɨɞ Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ. 
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APPLICATION OF LEVENBERG-MARQUARDT’Ь ALGORITHM 

IN TRIGONOMETRIC IDENTIFICATION PROBLEMS 

OF MULTI-DIMENSIONAL NONLINEAR OBJECTS 
 

Abstract. The article deals with the usage of one of the most popular algorithms of training the artificial neural 

networks of direct distribution - Levenberg-MКrФСvКrНК’s КlРorТtСm to optТmТгО tСО multТНТmОnsТonКl FourТОr’s sОrТОs 
coefficients according to the trigonometric system of paired functions in order to improve the trigonometric identifica-

tion accuracy of  the multidimensional nonlinear objects in control systems. 

Keywords: artificial neural network, trigonometric series, Fourier coefficients, gradient method, back-

propagation, Levenberg-MКrquКrНt’s КlРorТtСm. 
 

 

ɉɨɞɚɧɧɹ ɩɪɨɛɥɟɦɢ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ 

ɡɧɚɱɧɢɣ ɩɪɨɝɪɟɫ ɜ ɫɮɟɪɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɟɪɭ-
ɜɚɧɧɹ ɛɚɝɚɬɨɜɢɦɿɪɧɢɦɢ ɧɟɥɿɧɿɣɧɢɦɢ 
ɨɛ’єɤɬɚɦɢ, ɦɟɬɨɞɢ ɬɚɤɨɝɨ ɤɟɪɭɜɚɧɧɹ ɡɧɚɯɨ-
ɞɹɬɶɫɹ ɜ ɫɬɚɧɿ ɚɤɬɢɜɧɨɝɨ ɪɨɡɜɢɬɤɭ, ɚɞɠɟ ɛɚ-
ɝɚɬɨ ɜɟɥɢɱɢɧ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɮɭɧɤɰɿɨɧɭ-
ɜɚɧɧɹ ɨɛ’єɤɬɿɜ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ, ɧɟ ɩɿɞɞɚ-
ɸɬɶɫɹ ɬɨɱɧɨɦɭ ɜɢɦɿɪɸɜɚɧɧɸ, ɳɨ ɜɢɦɚɝɚє ʀɯ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ, ɹɤ ɧɚ ɛɚɡɿ ɦɟɬɨɞɿɜ ɬɟɨɪɿʀ ɧɚ-
ɛɥɢɠɟɧɧɹ ɮɭɧɤɰɿʀ (ɡɚɞɚɱɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɚɛɨ, 
ɹɤ ɨɤɪɟɦɢɣ ɜɢɩɚɞɨɤ, ɡɚɞɚɱɚ ɿɧɬɟɪɩɨɥɹɰɿʀ), 
ɬɚɤ ɿ ɧɚ ɛɚɡɿ ɦɟɬɨɞɿɜ ɬɟɨɪɿʀ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟ-
ɤɬɭ Д1-3].  

Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭє ɫɢɦɛɿɨɡ 
ɲɬɭɱɧɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɿɡ ɬɪɢɝɨɧɨɦɟɬɪɢ-
ɱɧɢɦ ɦɟɬɨɞɨɦ ɿɞɟɧɬɢɮɿɤɚɰɿʀ, ɳɨ ɞɨɡɜɨɥɢɬɶ 

ɡɦɟɧɲɢɬɢ ɨɛɱɢɫɥɸɜɚɥɶɧɿ ɪɟɫɭɪɫɢ ɡɚ ɪɚɯɭ-
ɧɨɤ ɨɩɬɢɦɿɡɚɰɿʀ ɡɧɚɱɟɧɶ ɤɨɟɮɿɰɿєɧɬɿɜ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɧɨɝɨ ɪɹɞɭ. 

Ⱥɧɚɥɿɡ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿ-
ɤɚɰɿɣ. ɉɢɬɚɧɧɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨʀ ɿɞɟɧɬɢ-
ɮɿɤɚɰɿʀ ɨɛ’єɤɬɿɜ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɩɪɢɫɜɹɱɟ-
ɧɨ ɛɚɝɚɬɨ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɿ ɞɨɫɥɿɞɠɟɧɶ, ɳɨ 
ɧɟ ɫɬɨɫɭєɬɶɫɹ ɛɚɝɚɬɨɜɢɦɿɪɧɨɝɨ ɜɢɩɚɞɤɭ Д4, 
5Ж, ɹɤ ɜ ɦɚɬɟɦɚɬɢɱɧɨɦɭ ɫɟɧɫɿ, ɬɚɤ ɿ ɜ ɫɟɧɫɿ 
ɬɟɨɪɿʀ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ. Ɂɚɫɬɨɫɭ-
ɜɚɧɧɹ ɦɟɬɨɞɿɜ ɬɟɨɪɿʀ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ ɜ 
ɩɢɬɚɧɧɹɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 
ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ ɧɟɥɿɧɿɣɧɢɯ ɨɛ’єɤɬɿɜ ɜɡɚɝɚɥɿ 
ɧɟ ɜɢɫɜɿɬɥɟɧɨ. 

Ɇɟɬɚ ɫɬɚɬɬɿ. ɒɥɹɯɨɦ ґɪɭɧɬɨɜɧɨɝɨ ɚɧɚ-
ɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɝɨɪɢɬɦɭ Ʌɟ-
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ɜɟɧɛɟɪɝɚ-Ɇɚɤɝɜɚɪɞɚ Д6-8Ж ɡɚɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ 
ɡɧɚɱɟɧɶ ɤɨɟɮɿɰɿєɧɬɿɜ ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ ɪɹɞɿɜ 
Ɏɭɪ’є ɩɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɿɣ ɫɢɫɬɟɦɿ ɩɚɪɧɢɯ 
ɮɭɧɤɰɿɣ ɞɨɜɟɫɬɢ ɞɨɰɿɥɶɧɿɫɬɶ ɬɚɤɨɝɨ ɡɚɫɬɨɫɭ-
ɜɚɧɧɹ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬɿ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ 
ɧɟɥɿɧɿɣɧɢɯ ɨɛ’єɤɬɿɜ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ. 

Ɇɚɬɟɪɿɚɥ ɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. 
ɉɪɟɞɫɬɚɜɢɦɨ ɪɨɡɜɢɧɟɧɧɹ ɰɿɥɶɨɜɨʀ ɩɚɪɧɨʀ 
ɮɭɧɤɰɿʀ ɛɚɝɚɬɶɨɯ ɡɦɿɧɧɢɯ ɭ ɜɢɝɥɹɞɿ ɛɚɝɚɬɨ-
ɜɢɦɿɪɧɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɪɹɞɭ: 
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ɞɟ m  – ɤɿɥɶɤɿɫɬɶ ɡɦɿɧɧɢɯ; 
x  – ɡɦɿɧɧɚ ɮɭɧɤɰɿʀ; 
a – ɧɟɜɿɞɨɦɿ ɤɨɟɮɿɰɿєɧɬɢ ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ 
ɱɥɟɧɚɯ ɪɹɞɭ; 
 – ɱɚɫɬɨɬɢ ɝɚɪɦɨɧɿɤ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨɝɨ 
ɪɹɞɭ, ɩɨ ɧɚɫɬɭɩɧɿɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɿɣ ɫɢɫ-
ɬɟɦɿ ɩɚɪɧɢɯ ɮɭɧɤɰɿɣ: 
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ɞɟ n  – ɤɿɥɶɤɿɫɬɶ ɿ ɡɧɚɱɟɧɧɹ ɱɚɫɬɨɬ ɝɚɪɦɨɧɿɤ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨɝɨ ɪɹɞɭ. 

ɉɪɢɣɦɚɸɱɢ ɞɨ ɭɜɚɝɢ, ɳɨ ɞɨɛɭɬɨɤ ɤɨɫɢ-
ɧɭɫɿɜ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭ ɜɢɝɥɹɞɿ ʀɯ 
ɫɭɦɢ, ɨɬɪɢɦɚєɦɨ: 
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Ⱥ ɨɬɠɟ, ɤɿɧɰɟɜɚ ɮɨɪɦɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɧɹ 
ɩɚɪɧɨʀ ɮɭɧɤɰɿʀ «Ц» ɡɦɿɧɧɢɯ ɭ ɜɢɝɥɹɞɿ ɛɚɝɚ-
ɬɨɦɿɪɧɨɝɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨɝɨ ɪɹɞɭ ɦɚє ɧɚ-
ɫɬɭɩɧɢɣ ɜɢɝɥɹɞ: 
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Ɋɢɫ. 1. Ɍɨɩɨɥɨɝɿɹ ɲɬɭɱɧɨʀ ɨɞɧɨɲɚɪɨɜɨʀ  

ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɡɝɿɞɧɨ ɪɹɞɭ (4) 
  

ɇɟ ɜɚɠɤɨ ɩɨɦɿɬɢɬɢ, ɳɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ 
ɪɹɞ (4) ɨɩɢɫɭє ɟɤɜɿɜɚɥɟɧɬɧɭ ɣɨɦɭ ɲɬɭɱɧɭ 
ɧɟɣɪɨɧɧɭ ɦɟɪɟɠɭ ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ (ɪɢɫ. 
1), ɹɤɚ ɦɿɫɬɢɬɶ ɨɞɢɧ ɛɿɚɫ ɬɚ ɥɢɲɟ ɨɞɢɧ ɩɪɢ-
ɯɨɜɚɧɢɣ ɲɚɪ ɿɡ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨɸ ɮɭɧɤɰɿ-
єɸ ɚɤɬɢɜɚɰɿʀ ɧɟɣɪɨɧɿɜ ɬɚ ɦɚɤɫɢɦɚɥɶɧɨɸ ɤɿ-
ɥɶɤɿɫɬɸ ɧɟɣɪɨɧɿɜ ɭ ɰɶɨɦɭ ɲɚɪɿ, ɳɨ ɪɨɡɪɚɯɨ-
ɜɭєɬɶɫɹ ɡɚ ɧɚɫɬɭɩɧɨɸ ɮɨɪɦɭɥɨɸ 
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Ɂɧɚɱɟɧɧɹ ɧɟɜɿɞɨɦɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ ɩɪɢ 
ɜɿɞɩɨɜɿɞɧɢɯ ɱɥɟɧɚɯ ɪɹɞɭ (4), ɚ, ɿɧɲɢɦɢ ɫɥɨ-
ɜɚɦɢ, ɜɚɝɨɜɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ ɟɤɜɿɜɚɥɟɧɬɧɨʀ 
ɣɨɦɭ ɲɬɭɱɧɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɦɨɠɧɚ 
ɡɧɚɣɬɢ ɫɤɨɪɢɫɬɚɜɲɢɫɶ ɫɟɪɟɞɧɶɨɸ ɤɜɚɞɪɚɬɢ-
ɱɧɨɸ ɩɨɯɢɛɤɨɸ ɩɨ Ƚɚɭɫɭ: 
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ɇɚ ɪɢɫɭɧɤɭ 3 ɩɪɢɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɿɞɟ-
ɧɬɢɮɿɤɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɜɡɚєɦɨɡɜ’ɹɡɤɭ 
ɦɿɠ ɤɭɬɨɜɨɸ ɲɜɢɞɤɿɫɬɸ ɨɛɟɪɬɚɧɶ ɪɨɬɨɪɚ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ, ɚɦɩɥɿɬɭɞɨɸ ɧɚɩɪɭɝɢ 
ɠɢɜɥɟɧɧɹ ɫɬɚɬɨɪɚ ɬɚ ɦɨɦɟɧɬɨɦ ɨɩɨɪɭ ɧɚ ɜɚ-
ɥɭ ɪɨɬɨɪɚ (ɪɢɫ. 2), ɪɨɡɪɚɯɨɜɚɧɿ ɧɚ ɛɚɡɿ ɮɨɪ-
ɦɭɥ (6, 7) ɫɬɨɫɨɜɧɨ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɪɹɞɭ 
(4). 

 

 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɪɨɬɨɪɚ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ ɜɿɞ ɚɦɩɥɿɬɭɞɢ 

ɧɚɩɪɭɝɢ ɫɬɚɬɨɪɚ ɬɚ ɦɨɦɟɧɬɭ ɨɩɨɪɚ ɧɚ ɜɚɥɭ 
ɪɨɬɨɪɚ 

 

əɤɳɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɪɹɞ (4) ɨɩɢɫɭє 
ɟɤɜɿɜɚɥɟɧɬɧɭ ɣɨɦɭ ɲɬɭɱɧɭ ɧɟɣɪɨɧɧɭ ɦɟɪɟ-
ɠɭ ɩɪɹɦɨɝɨ ɩɨɲɢɪɟɧɧɹ, ɬɨ ɭ ɹɤɨɫɬɿ ɜɚɝɨɜɢɯ 

ɤɨɟɮɿɰɿєɧɬɿɜ ɜɢɯɿɞɧɨɝɨ ɲɚɪɭ ɜɢɫɬɭɩɚɸɬɶ 
ɧɟɜɿɞɨɦɿ ɤɨɟɮɿɰɿєɧɬɢ «К» ɩɪɢ ɜɿɞɩɨɜɿɞɧɢɯ 
ɱɥɟɧɚɯ ɪɹɞɭ, ɚ ɭ ɹɤɨɫɬɿ ɜɚɝɨɜɢɯ ɤɨɟɮɿɰɿєɧɬɿɜ 
ɜɯɿɞɧɨɝɨ ɲɚɪɭ ɜɢɫɬɭɩɚɸɬɶ ɱɚɫɬɨɬɢ ɝɚɪɦɨɧɿɤ 
«Ч». ɐɿɥɤɨɦ ɥɨɝɿɱɧɢɦ ɤɪɨɤɨɦ ɛɭɥɨ ɛ ɡɚɫɬɨ-
ɫɭɜɚɧɧɹ ɜɿɞɨɦɢɯ ɚɥɝɨɪɢɬɦɿɜ ɬɪɟɧɭɜɚɧɧɹ ɞɨ 
ɬɚɤɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ 
ɬɨɱɧɨɫɬɿ ɚɩɪɨɤɫɢɦɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɮɭɧ-
ɤɰɿɨɧɚɥɶɧɨʀ ɡɚɥɟɠɧɨɫɬɿ.  

 

 

Ɋɢɫ. 3. Ɋɟɡɭɥɶɬɚɬ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨʀ  
ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ  

ɜɡɚєɦɨɡɜ’ɹɡɤɭ ɡɨɛɪɚɠɟɧɨɝɨ ɝɪɚɮɿɱɧɨ ɧɚ  
ɪɢɫɭɧɤɭ 1 

 

ɇɚɣɩɨɲɢɪɟɧɿɲɢɦ ɡ ɭɫɿɯ ɚɥɝɨɪɢɬɦɿɜ ɬɪɟ-
ɧɭɜɚɧɧɹ ɲɬɭɱɧɢɯ ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ є ɚɥɝɨ-
ɪɢɬɦ ɡɜɨɪɨɬɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɩɨɯɢɛɤɢ ɞɪɭɝɨ-
ɝɨ ɩɨɪɹɞɤɭ, ɱɚɫɬɨ ɜɿɞɨɦɢɣ ɹɤ ɚɥɝɨɪɢɬɦ Ʌɟ-
ɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ Д9, 10Ж. Ɋɟɡɭɥɶɬɚɬ ɡɚ-
ɫɬɨɫɭɜɚɧɧɹ ɚɥɝɨɪɢɬɦɭ Ʌɟɜɟɧɛɟɪɝɚ-

Ɇɚɪɤɝɜɚɪɞɚ ɞɨ ɛɚɝɚɬɨɜɢɦɿɪɧɨɝɨ ɮɭɧɤɰɿɨɧɚ-
ɥɶɧɨɝɨ ɪɹɞɭ Ɏɭɪ’є (4) ɞɥɹ ɤɿɥɶɤɨɫɬɿ ɝɚɪɦɨ-
ɧɿɤ, ɳɨ ɞɨɪɿɜɧɸє ɫɟɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢ-
ɫɭɧɤɭ 4. 
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Ɋɢɫ. 4. Ɋɟɡɭɥɶɬɚɬ ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɥɝɨɪɢɬɦɭ 
Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ ɞɨ ɤɨɟɮɿɰɿєɧɬɿɜ  
ɛɚɝɚɬɨɜɢɦɿɪɧɨɝɨ ɪɹɞɭ Ɏɭɪ’є, ɜɤɥɸɱɚɸɱɢ 

ɱɚɫɬɨɬɢ ɭɫɿɯ ɫɤɥɚɞɨɜɢɯ ɝɚɪɦɨɧɿɤ  
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɪɹɞɭ 

ȼɢɫɧɨɜɤɢ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɿɞɯɿɞ ɨɩ-
ɬɢɦɿɡɚɰɿʀ ɤɨɟɮɿɰɿєɧɬɿɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɧɨɝɨ 
ɛɚɝɚɬɨɜɢɦɿɪɧɨɝɨ ɪɹɞɭ Ɏɭɪ’є ɱɟɪɟɡ ɡɚɫɬɨɫɭ-
ɜɚɧɧɹ ɚɥɝɨɪɢɬɦɭ Ʌɟɜɟɧɛɟɪɝɚ-Ɇɚɪɤɝɜɚɪɞɚ є 
ɟɮɟɤɬɢɜɧɢɦ ɜ ɡɚɞɚɱɚɯ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɛɚɝɚɬɨ-
ɜɢɦɿɪɧɢɯ ɧɟɥɿɧɿɣɧɢɯ ɨɛ’єɤɬɿɜ, ɳɨ ɩɿɞɬɜɟɪ-
ɞɠɭєɬɶɫɹ ɨɬɪɢɦɚɧɢɦ ɪɟɡɭɥɶɬɚɬɨɦ, ɚ ɫɚɦɟ 
ɡɦɟɧɲɟɧɧɹɦ ɦɚɤɫɢɦɚɥɶɧɨʀ ɜɿɞɧɨɫɧɨʀ ɩɨɯɢɛ-
ɤɢ ɚɩɪɨɤɫɢɦɚɰɿʀ ɧɚ 20%. 
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