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ȼɋɌɍɉ 

 

Аɤɬɭɚɥьɧɿɫɬь ɬɟɦɢ. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ, ɭ ɡɜ’ɹɡɤɭ ɿɡ ɪɨɡɜɢɬɤɨɦ ɟɧɟɪɝɟɬɢɤɢ, 

ɩɨɜɿɬɪɹɧɨɝɨ ɬɚ ɤɨɫɦɿɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ, ɜɿɣɫьɤɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɬɨɳɨ, ɜɫɟ 

ɛɿɥьɲɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɜɚɸɬь ɬɚɤ ɡɜɚɧɿ ɩɨɲɤɨɞɠɭɜɚɧɿ ɛɟɡɞɪɨɬɨɜɿ 

ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠɿ (ɉȻКɆ), ɹɤɿ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɡɜɢɱɚɣɧɢɯ ȻКɆ, ɩɪɚɰɸɸɬь ɜ 

ɫɤɥɚɞɧɢɯ ɦɚɥɨɩɟɪɟɞɛɚɱɭɜɚɧɢɯ ɭɦɨɜɚɯ ɨɬɨɱɭɸɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɳɨ ɩɨɫɬɿɣɧɨ 

ɫɬɜɨɪɸє ɧɟɛɟɡɩɟɤɭ ɩɨɜɧɨɝɨ ɚɛɨ ɱɚɫɬɤɨɜɨɝɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ 

ɦɟɪɟɠɿ ɬɚ (ɚɛɨ) ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ.  

Ɍɚɤɿ ɩɨɲɤɨɞɠɟɧɧɹ ɨɛɭɦɨɜɥɸɸɬьɫɹ ɡɨɜɧɿɲɧɿɦɢ ɞɿɹɦɢ ɧɚ ɦɟɪɟɠɭ, ɬɨɦɭ 

ɱɚɫɬɨɬɚ ʀɯɧɿɯ ɩɨɹɜ ɦɨɠɟ ɛɭɬɢ ɡɧɚɱɧɨ ɜɢɳɨɸ ɡɚ ɱɚɫɬɨɬɭ «ɜɧɭɬɪɿɲɧьɨɝɨ» 

ɪɭɣɧɭɜɚɧɧɹ ɡɜɢɱɚɣɧɢɯ ȻКɆ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɢɯ ɦɟɪɟɠ ɩɿɞɜɢɳɭє ɜɢɦɨɝɢ ɞɨ ʀɯɧьɨʀ ɜɿɞɦɨɜɨɫɬɿɣɤɨɫɬɿ. 

Ɉɫɬɚɧɧɹ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɡɚɛɟɡɩɟɱɭєɬьɫɹ ɫɜɨєɱɚɫɧɢɦ ɜɢɹɜɥɟɧɧɹɦ ɬɚ ɭɫɭɧɟɧɧɹɦ  

ɹɜɧɢɯ ɿ ɫɯɨɜɚɧɢɯ «ɜɭɡьɤɢɯ ɦɿɫɰь» ɿ ɩɨɲɤɨɞɠɟɧь, ɹɤɿ ɩɪɢɡɜɨɞɹɬь ɞɨ 

ɩɨɲɤɨɞɠɟɧɧɹ ɬɚ (ɚɛɨ) ɧɟɞɨɫɹɠɧɨɫɬɿ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ. ɉɪɢ ɰьɨɦɭ 

ɿɫɬɨɬɧɢɦ є ɱɚɫ, ɡɚɬɪɚɱɭɜɚɧɢɣ ɧɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɦɟɪɟɠɿ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɿ ɧɚ ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɩɨɱɚɬɤɨɜɨʀ 

ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ ɡɚ ɪɚɯɭɧɨɤ, ɧɚɩɪɢɤɥɚɞ, «ɝɚɪɹɱɨɝɨ» ɪɟɡɟɪɜɭɜɚɧɧɹ, – ɡ 

ɿɧɲɨɝɨ.  

Іɧɚɤɲɟ ɤɚɠɭɱɢ, ɲɜɢɞɤɿɫɬь ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ 

ɩɨɜɢɧɧɚ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɨɧ-ɥɚɣɧ ɩɿɞɬɪɢɦɤɭ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɫɢɫɬɟɦ, ɨɛɥɚɞɧɚɧɢɯ 

ɬɚɤɢɦɢ ɉȻКɆ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉȻКɆ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɜɚɠɥɢɜɨ ɜɦɿɬɢ 

ɨɩɟɪɚɬɢɜɧɨ ɨɰɿɧɸɜɚɬɢ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ʀɯɧьɨʀ ɫɬɪɭɤɬɭɪɢ, ɨɫɤɿɥьɤɢ ɫɚɦɟ ɜɿɞ ɧьɨɝɨ 

ɡɚɥɟɠɢɬь ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɦɟɪɟɠɿ. Ⱥɞɠɟ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ «ɡɜɢɱɚɣɧɢɯ» ɞɪɨɬɨɜɢɯ 

ɦɟɪɟɠ, ɛɟɡɞɪɨɬɨɜɿ ɩɨɡɛɚɜɥɟɧɿ ɦɨɠɥɢɜɨɫɬɿ ɩɨɫɬɿɣɧɨɝɨ ɜɧɭɬɪɿɲɧьɨɝɨ 

ɫɚɦɨɦɨɧɿɬɨɪɢɧɝɭ ɫɜɨєʀ ɫɬɪɭɤɬɭɪɢ.  
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ɋɩɪɚɜɚ ɭɫɤɥɚɞɧɸєɬьɫɹ ɬɚɤɨɠ ɬɢɦ, ɳɨ ɟɥɟɦɟɧɬɢ ɉȻКɆ ɧɟ ɦɚɸɬь ɫɬɚɥɢɯ 

«ɫɭɫɿɞɿɜ» ɞɥɹ ɜɡɚєɦɨɬɟɫɬɭɜɚɧɧɹ, ɨɫɤɿɥьɤɢ ɜɨɧɢ ɱɚɫɬɨ-ɝɭɫɬɨ ɩɟɪɟɦɿɳɭɸɬьɫɹ ɜ 

ɩɪɨɫɬɨɪɿ, ɜɢɯɨɞɹɬь ɡ ɥɚɞɭ, ɬɨɳɨ, ɩɨɫɬɿɣɧɨ ɡɦɿɧɸɸɱɢ ɩɟɪɟɥɿɤ ɧɚɣɛɥɢɠɱɢɯ 

ɫɟɪɜɟɪɿɜ ɬɚ ɜɭɡɥɿɜ.  

ȼ ɬɨɣ ɠɟ ɱɚɫ, ɧɚɜɿɬь ɱɚɫɬɤɨɜɨ ɩɨɲɤɨɞɠɟɧɚ ɉȻКɆ ɡɛɟɪɿɝɚє ɧɚ 

ɩɪɚɰɟɡɞɚɬɧɢɯ ɟɥɟɦɟɧɬɚɯ ɛɚɝɚɬɨ ɪɿɡɧɨɦɚɧɿɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɚ ɦɨɠɟ ɜɡɚɝɚɥɿ ɧɟ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɨɫɧɨɜɧɨʀ ɪɨɛɨɬɢ ɦɟɪɟɠɿ, ɚɥɟ ɹɤɚ ɦɿɫɬɢɬь ɧɚ 

ɩɪɢɯɨɜɚɧɨɦɭ ɪɿɜɧɿ ɜɚɠɥɢɜɿ ɡɧɚɧɧɹ ɩɪɨ ɩɨɬɨɱɧɭ ɫɬɪɭɤɬɭɪɭ ɨɫɬɚɧɧьɨʀ ɬɚ 

«ɿɫɬɨɪɿɸ» ɫɬɚɧɭ ɰɿєʀ ɫɬɪɭɤɬɭɪɢ ɜɿɞ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɞɨ ɩɨɬɨɱɧɨɝɨ ɱɚɫɭ 

ɫɩɨɫɬɟɪɟɠɟɧɧɹ.  

ȼɚɠɥɢɜɨ, ɳɨ ɡ ɜɢɯɨɞɨɦ ɡ ɥɚɞɭ ɨɤɪɟɦɢɯ ɫɬɪɭɤɬɭɪɧɢɯ ɨɞɢɧɢɰь ɉȻКɆ, 

ɿɧɮɨɪɦɚɰɿɹ, ɹɤɚ ɡɛɟɪɿɝɚєɬьɫɹ ɧɚ ɞɨɫɬɭɩɧɢɯ ɜɭɡɥɚɯ ɡɚɥɢɲɚєɬьɫɹ (ɞɨ ɩɟɜɧɢɯ ɦɟɠ) 

ɿɧɮɨɪɦɚɬɢɜɧɨɸ ɡ ɬɨɱɤɢ ɡɨɪɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ.  

ɇɚɪɚɡɿ, ɞɥɹ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɨɛɪɨɛɤɢ ɩɨɞɿɛɧɢɯ ɞɚɧɢɯ ɿɧɬɟɧɫɢɜɧɨ 

ɪɨɡɪɨɛɥɹɸɬьɫɹ ɦɟɬɨɞɢ, ɹɤɿ ɨɬɪɢɦɚɥɢ ɡɚɝɚɥьɧɭ ɧɚɡɜɭ Data Mining (ɞɨɛɭɜɚɧɧɹ 

ɡɧɚɧь). ȼɨɧɢ ɡɚɫɧɨɜɚɧɿ ɧɚ ɦɟɬɨɞɚɯ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ, ɿ ɞɨɡɜɨɥɹɸɬь ɜɢɹɜɥɹɬɢ 

ɪɨɡɱɢɧɟɧɭ ɭ ɪɿɡɧɨɝɨ ɪɨɞɭ ɫɯɨɜɢɳɚɯ ɧɟ ɨɱɟɜɢɞɧɭ, ɚɥɟ ɿɫɧɭɸɱɭ ɿ ɞɭɠɟ ɰɿɧɧɭ 

ɿɧɮɨɪɦɚɰɿɸ.  

ȼ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɬɚɤɚ ɿɧɮɨɪɦɚɰɿɹ, ɛɟɡɭɦɨɜɧɨ, ɧɨɫɢɬь ɲɜɢɞɤɨɡɦɿɧɧɢɣ ɬɚ 

ɣɦɨɜɿɪɧɿɫɧɢɣ ɯɚɪɚɤɬɟɪ, ɚɥɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɦɟɬɨɞɿɜ, 

ɡɨɤɪɟɦɚ, Data Mining, ɜɢɹɜɥɟɧɧɹ ɤɨɪɢɫɧɢɯ ɡɧɚɧь ɜ, ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, 

ɧɟɿɧɮɨɪɦɚɬɢɜɧɢɯ ɬɪɟɧɞɚɯ ɪɨɛɢɬь ɰɟɣ ɲɥɹɯ ɞɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪ ɉȻКɆ ɜɟɥьɦɢ ɚɤɬɭɚɥьɧɢɦ. 

Зɜ'яɡɨɤ ɪɨɛɨɬɢ ɡ ɧɚɭɤɨɜɢɦɢ ɩɪɨɝɪɚɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɜɢɤɨɧɭɜɚɥɚɫь ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɚɜɞɚɧь ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɪɨɛɿɬ 

ɤɚɮɟɞɪɢ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɫɢɫɬɟɦ ɬɚ ɦɟɪɟɠ Ɉɞɟɫьɤɨɝɨ 

ɧɚɰɿɨɧɚɥьɧɨɝɨ ɩɨɥɿɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ № 37-62 «Ɇɟɬɨɞɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɚ 

ɪɨɛɨɱɨɝɨ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɰɢɮɪɨɜɢɯ ɫɢɫɬɟɦ ɿ ɦɟɪɟɠ» (ɧɨɦɟɪ ɞɟɪɠɚɜɧɨʀ 

ɪɟєɫɬɪɚɰɿʀ 0110U008194) ɬɚ № 688-62 «Іɧɬɟɪɤɚɥɿɛɪɚɰɿɹ ɪɟɡɭɥьɬɚɬɿɜ 

ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɡɨɧɞɭɜɚɧɧɹ ɦɟɪɟɠɿ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɪɚɞɚɪɿɜ ɜɢɫɨɤɨɝɨ 
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ɪɨɡɞɿɥɟɧɧɹ ɜ ɯɨɞɿ ɟɤɫɩɟɪɢɦɟɧɬɭ BaltRad» (ɧɨɦɟɪ ɞɟɪɠɚɜɧɨʀ ɪɟєɫɬɪɚɰɿʀ 

0113U001458). 

Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧя ɞɨɫɥɿɞɠɟɧɧя. Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɩɿɞɜɢɳɟɧɧɹ 

ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɩɪɢ ɡɛɟɪɟɠɟɧɧɿ ɩɪɢɣɧɹɬɧɨʀ ɹɤɨɫɬɿ (ɞɨɫɬɨɜɿɪɧɨɫɬɿ) ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɿ ɩɪɚɰɸɸɬь ɜ 

ɭɦɨɜɚɯ ɡɨɜɧɿɲɧɿɯ ɪɭɣɧɭɸɱɢɯ ɜɩɥɢɜɿɜ, ɲɥɹɯɨɦ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ 

ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɦɟɬɨɞɭ Data Mining ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɟɨɪɿʀ ɩɨɥɹ 

ɧɚɩɪɹɦɤɿɜ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿєʀ ɦɟɬɢ ɜ ɪɨɛɨɬɿ ɪɨɡɜ’ɹɡɚɧɿ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ: 

– ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɩɪɨɛɥɟɦɢ ɿ ɦɟɬɨɞɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɬɚ 

ɩɿɞɬɪɢɦɚɧɧɹ ɚɛɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ 

ɦɨɧɿɬɨɪɢɧɝɭ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɿ ɩɪɚɰɸɸɬь ɜ ɭɦɨɜɚɯ ɜɟɥɢɤɨʀ 

ɣɦɨɜɿɪɧɨɫɬɿ ɩɨɲɤɨɞɠɟɧь, ɫɩɪɢɱɢɧɟɧɢɯ ɞɿɹɦɢ ɡɨɜɧɿɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɩɪɢɯɨɜɚɧɭ ɦɚɪɤɨɜɫьɤɭ ɦɨɞɟɥь (ɉɆɆ) ɫɬɚɧɭ ɦɟɪɟɠɿ, ɚ ɫɚɦɟ, 

ɣɦɨɜɿɪɧɨɫɬɿ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɹɤɿ ɡɦɿɧɸɸɬьɫɹ ɡɚ ɱɚɫɨɦ ʀʀ 

ɟɤɫɩɥɭɚɬɚɰɿʀ, ɬɚ ɦɟɬɨɞ ʀʀ ɨɬɪɢɦɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɫɢɝɧɚɥɿɜ ɜɿɞ ɩɪɚɰɟɡɞɚɬɧɨʀ ɱɚɫɬɢɧɢ 

ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥь ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ 

ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɿ ɦɟɬɨɞ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ ɧɚ ɨɫɧɨɜɿ ɥɨɤɚɥьɧɢɯ ɬɚ ɡɚɝɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚɤɢɯ ɩɨɥɿɜ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɫɢɫɬɟɦɭ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧь ɩɪɢ 

ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿɡ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ «OBMIN» (objects with elements, 

inaccessible to monitoring) ɜ ɪɚɦɤɚɯ ɡɚɝɚɥьɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɫɬɚɧɭ 

ɪɟɡɟɪɜɨɜɚɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɬɚ ɩɪɨɜɟɞɟɧɨ ʀʀ ɩɪɚɤɬɢɱɧɟ ɜɢɩɪɨɛɭɜɚɧɧɹ ɿɡ 

ɩɨɡɢɬɢɜɧɢɦ ɬɟɯɧɿɱɧɢɦ ɟɮɟɤɬɨɦ. 
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Ɉɛ'єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧя є ɩɪɨɰɟɫɢ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ 

ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, ɹɤɿ ɞɿɸɬь ɜ ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ ʀɯɧьɨʀ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɭɦɨɜɚɯ. 

ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧя є ɣɦɨɜɿɪɧɿɫɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɬɚ 

ɦɟɬɨɞɢ ʀɯɧьɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɞɥɹ ɩɨɞɚɥьɲɨʀ ɫɬɪɭɤɬɭɪɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ. 

Ɇɟɬɨɞɢ ɞɨɫɥɿɞɠɟɧɧя. Ⱦɥɹ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɉȻКɆ ɩɨ ɫɢɝɧɚɥɚɯ, ɹɤɿ ɧɚɞɯɨɞɹɬь ɜɿɞ 

ɩɪɚɰɟɡɞɚɬɧɨʀ ɱɚɫɬɢɧɢ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɪɢɯɨɜɚɧɿ ɦɚɪɤɨɜɫьɤɿ 

ɦɨɞɟɥɿ, ɚ ɬɚɤɨɠ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɬɚ 

ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ. 

Ⱦɥɹ ɫɬɪɭɤɬɭɪɧɢɯ ɬɚ ɩɚɪɚɦɟɬɪɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɩɪɨɰɟɫɿɜ ɜɿɞɧɨɜɥɟɧɧɹ 

ɩɨɲɤɨɞɠɟɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɦɟɬɨɞ 

ɛɚɝɚɬɨɰɿɥьɨɜɨʀ ɛɚɝɚɬɨɟɤɫɬɪɟɦɚɥьɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɫɢɫɬɟɦ ɿɡ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɦɢ 

ɟɥɟɦɟɧɬɚɦɢ. 

Ⱦɥɹ ɜɟɪɢɮɿɤɚɰɿʀ ɫɬɜɨɪɟɧɢɯ ɦɨɞɟɥɟɣ ɬɚ ɱɢɫɟɥьɧɨɝɨ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ 

(ɞɨɫɬɨɜɿɪɧɨɫɬɿ) ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɲɜɢɞɤɨɡɦɿɧɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɬɟɨɪɿɸ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ. 

Ⱦɥɹ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɩɪɚɤɬɢɱɧɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɨɡɪɨɛɥɟɧɢɯ 

ɦɨɞɟɥɟɣ ɬɚ ɦɟɬɨɞɿɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɨɫɹ ɨɛɥɚɞɧɚɧɧɹ Ɋɨɡɜɿɞɭɜɚɥьɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 

ɲɬɚɛɭ Кɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Зɛɪɨɣɧɢɯ ɋɢɥ ɍɤɪɚʀɧɢ.  

ɇɚɭɤɨɜɚ ɧɨɜɢɡɧɚ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ ɩɨɥɹɝɚє ɭ ɫɬɜɨɪɟɧɧɿ ɧɨɜɢɯ ɬɚ 

ɪɨɡɜɢɬɤɭ ɿɫɧɭɸɱɢɯ ɦɨɞɟɥɟɣ ɿ ɦɟɬɨɞɿɜ ɩɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ: 

– ɨɬɪɢɦɚɥɚ ɩɨɞɚɥьɲɢɣ ɪɨɡɜɢɬɨɤ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥь ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɜ ɹɤɿɣ ɦɚɬɪɢɰɹ 

ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɜɢɡɧɚɱɟɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ, ɩɟɪɟɬɜɨɪɟɧɚ ɞɨ ɦɨɪɮɨɥɨɝɿɱɧɨ ɩɨɞɿɛɧɨɝɨ ɞɨ 
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ɧɟʀ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɳɨ ɞɨɡɜɨɥɢɥɨ, ɪɨɡɝɥɹɞɚɸɱɢ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɹɤ 

ɡɨɪɨɜɢɣ ɨɛɪɚɡ, ɜɢɹɜɢɬɢ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɨɫɬɚɧɧьɨɝɨ ɭ ɜɢɝɥɹɞɿ 

ɫɭɤɭɩɧɨɫɬɿ ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ ɧɚ ɜɿɪɬɭɚɥьɧɨɦɭ ɡɨɛɪɚɠɟɧɧɿ, ɳɨ ɩɨɪɨɞɠɭє ɜɟɥɢɤɭ 

ɿɧɮɨɪɦɚɰɿɣɧɭ ɧɚɞɦɿɪɧɿɫɬь, ɬɚ ɡɚɫɬɨɫɭɜɚɬɢ ɞɥɹ ɡɧɢɠɟɧɧɹ ɧɚɞɦɿɪɧɨɫɬɿ ɰɿєʀ ɦɨɞɟɥɿ 

ɦɚɬɟɦɚɬɢɱɧɢɣ ɦɟɬɨɞ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ; 

– ɜɩɟɪɲɟ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥь ɡɦɿɧɧɨʀ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɜ ɹɤɿɣ ɟɥɟɦɟɧɬɢ ɱɚɫɨɜɨʀ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɿɞɤɨɪɹɸɬьɫɹ ɞɟɹɤɨɦɭ ɞɨɫɢɬь ɫɤɥɚɞɧɨɦɭ 

ɩɨɪɹɞɤɭ, ɚ ɫɚɦɟ, ɛɚɝɚɬɨɤɨɧɬɭɪɧɿɣ ɜɩɨɪɹɞɤɨɜɚɧɨɫɬɿ ɬɟɤɫɬɭɪɢ ɡ ɜɢɪɚɠɟɧɨɸ 

ɨɪɿєɧɬɚɰɿєɸ ɫɦɭɝ ɬɚ ʀɯ ɝɭɫɬɨɬɢ ɜ ɤɨɠɧɿɣ ɬɨɱɰɿ, ɹɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ 

ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ, ɳɨ ɞɨɡɜɨɥɢɥɨ, ɭ ɩɿɞɫɭɦɤɭ, 

ɡɚɫɬɨɫɭɜɚɬɢ ɬɚɤɭ ɦɨɞɟɥь ɜ ɦɟɬɨɞɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ; 

– ɨɬɪɢɦɚɥɢ ɩɨɞɚɥьɲɢɣ ɪɨɡɜɢɬɨɤ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɣ ɦɟɬɨɞ ɫɬɪɭɤɬɭɪɧɨʀ 

ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɡɦɿɧɧɨɝɨ ɫɬɚɧɭ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɢɣ ɩɨɥɹɝɚє ɜ 

ɜɢɹɜɥɟɧɧɿ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɦɨɞɟɥɟɣ ɬɚɤɢɯ ɦɟɪɟɠ ɭ 

ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ, ɬɚ ɦɟɬɨɞ 

ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ ɧɚ ɨɫɧɨɜɿ ɰɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɳɨ ɞɨɡɜɨɥɢɥɨ 

ɩɿɞɜɢɳɢɬɢ ɲɜɢɞɤɨɞɿɸ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɬɚ ɥɿɤɜɿɞɭɜɚɬɢ ɩɪɨɬɢɪɿɱɱɹ ɦɿɠ ɨɩɟɪɚɬɢɜɧɿɫɬɸ ɬɚ ɹɤɿɫɬɸ 

(ɞɨɫɬɨɜɿɪɧɿɫɬɸ) ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ; 

– ɨɬɪɢɦɚɜ ɩɨɞɚɥьɲɢɣ ɪɨɡɜɢɬɨɤ ɦɟɬɨɞ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ (ɞɨɫɬɨɜɿɪɧɨɫɬɿ) 

ɤɥɚɫɢɮɿɤɚɰɿʀ, ɹɤɢɣ ɩɨɥɹɝɚє ɭ ɩɪɟɞɫɬɚɜɥɟɧɧɿ ɩɪɢɯɨɜɚɧɨʀ ɱɚɫɬɢɧɢ ɛɟɡɞɪɨɬɨɜɨʀ 

ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ ɥɚɧɰɸɠɤɚ «ɩɟɪɟɞɚɜɚɱ – ɤɚɧɚɥ ɡɜ’ɹɡɤɭ – 

ɩɪɢɣɦɚɱ» ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɨ ɧьɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ, 

ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɰɿɧɸɜɚɬɢ ɹɤɿɫɬь ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ. 

ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧя ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥьɬɚɬɿɜ. ɉɪɚɤɬɢɱɧɢɦ ɪɟɡɭɥьɬɚɬɨɦ 

ɞɨɫɥɿɞɠɟɧɧɹ є ɫɤɥɚɞɨɜɿ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɫɢɫɬɟɦɢ «OBMIN» (objects with 

elements, inaccessible to monitoring) ɤɨɦɩ'ɸɬɟɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 

ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɨɛ'єɤɬɿɜ ɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ 
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ɟɥɟɦɟɧɬɚɦɢ, ɞɨ ɹɤɢɯ, ɡɨɤɪɟɦɚ, ɜɿɞɧɨɫɢɥɢ ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠɿ, ɳɨ 

ɩɪɚɰɸɸɬь ɜ ɭɦɨɜɚɯ, ɧɟɛɟɡɩɟɱɧɢɯ ɞɥɹ ʀɯɧьɨʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɦɟɬɨɞɭ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɉȻКɆ ɿɡ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ 

ɞɨɡɜɨɥɢɥɨ ɡ ɩɪɢɣɧɹɬɧɢɦ ɫɬɭɩɟɧɟɦ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɨɰɿɧɸɜɚɬɢ ɩɨɬɨɱɧɢɣ ɫɬɚɧ 

ɦɟɪɟɠɿ, ɚ ɫɚɦɟ ɜɢɛɭɬɬɹ ɡ ɥɚɞɭ ɞɟɹɤɢɯ ʀʀ ɟɥɟɦɟɧɬɿɜ, ɩɨ ɫɢɝɧɚɥɚɯ, ɨɬɪɢɦɚɧɢɯ ɜɿɞ 

ɫɩɪɚɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɸɬьɫɹ ɩɪɚɰɟɡɞɚɬɧɢɦɢ.  

ɉɪɚɤɬɢɤɚ ɩɿɞɬɜɟɪɞɢɥɚ ɦɨɠɥɢɜɿɫɬь, ɡɚ ɪɚɯɭɧɨɤ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɲɤɨɞɠɟɧь ɬɚ ɫɜɨєɱɚɫɧɨɝɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɢɯ 

ɟɥɟɦɟɧɬɿɜ ɉȻКɆ, ɩɿɞɜɢɳɢɬɢ ɦɿɧɿɦɚɥьɧɢɣ ɪɿɜɟɧь ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ 

ɨɫɬɚɧɧьɨʀ ɧɚ 22,3 – 26,3 %.  

Ɋɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɪɨɜɚɞɠɟɧɿ ɬɚ 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫь ɜ ɩɨɜɫɹɤɞɟɧɧɿɣ ɞɿɹɥьɧɨɫɬɿ Ɋɨɡɜɿɞɭɜɚɥьɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 

ɲɬɚɛɭ Кɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Зɛɪɨɣɧɢɯ ɋɢɥ ɍɤɪɚʀɧɢ ɩɿɞ ɱɚɫ 

ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɤɨɦɩɥɟɤɬɭ ɫɢɥ ɬɚ ɡɚɫɨɛɿɜ ɪɨɡɜɿɞɤɢ ɨɩɟɪɚɬɢɜɧɢɯ 

ɤɨɦɚɧɞɭɜɚɧь.  

Зɚɩɪɨɩɨɧɨɜɚɧɿ ɦɟɬɨɞɢ ɿ ɦɨɞɟɥɿ, ɚ ɬɚɤɨɠ ɚɥɝɨɪɢɬɦɢ ɿ ɩɪɨɝɪɚɦɢ, ɪɨɡɪɨɛɥɟɧɿ 

ɞɥɹ ʀɯɧьɨʀ ɪɟɚɥɿɡɚɰɿʀ, ɜɩɪɨɜɚɞɠɟɧɿ ɜ ɧɚɜɱɚɥьɧɢɣ ɩɪɨɰɟɫ ɜ Ɉɞɟɫьɤɨɦɭ 

ɧɚɰɿɨɧɚɥьɧɨɦɭ ɩɨɥɿɬɟɯɧɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ. 

Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ. Ɉɫɨɛɢɫɬɢɣ ɜɧɟɫɨɤ ɡɞɨɛɭɜɚɱɚ ɩɨɥɹɝɚє ɜ 

ɭɡɚɝɚɥьɧɟɧɧɿ ɦɟɬɨɞɿɜ ɜɿɪɬɭɚɥьɧɨʀ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɧɚ 

ɪɨɡɪɚɯɭɧɤɢ ɨɩɬɢɦɚɥьɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ Д1, 9], ɭ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɭ 

ɨɩɬɢɦɿɡɚɰɿʀ ɛɚɝɚɬɨɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ ɡɿ ɫɥɚɛɤɨ ɡɜ'ɹɡɚɧɢɦɢ ɚɪɝɭɦɟɧɬɚɦɢ [2, 7], 

ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɭ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɨɝɨ 

ɬɟɯɧɿɱɧɨɝɨ ɨɛ'єɤɬɚ Д3 – 12, 20, 25, 27] ɬɚ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠɟɜɢɯ ɫɢɫɬɟɦ Д13, 

14, 19, 21, 23, 24, 30 – 35], ɩɨɛɭɞɨɜɿ ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɢ ɫɢɫɬɟɦ ɿɡ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ Д6], ɜ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ 

Д8, 36, 37], ɦɟɬɨɞɭ ɪɟɿɧɠɢɧɿɪɢɧɝɭ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɨɛ'єɤɬɿɜ Д10, 22, 28], 

ɜɞɨɫɤɨɧɚɥɟɧɧɿ ɦɟɬɨɞɭ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɣɦɨɜɿɪɧɿɫɧɢɣ ɫɬɚɧ ɫɤɥɚɞɧɨɝɨ 
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ɨɛ'єɤɬɚ ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ Д15 – 17], ɚ 

ɬɚɤɨɠ ɪɨɡɪɨɛɰɿ ɦɟɬɨɞɭ ɨɰɿɧɤɢ ɬɨɱɧɨɫɬɿ ɬɚ ɪɨɡɤɪɢɬɬɹ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɫɤɥɚɞɧɨɝɨ 

ɨɛ'єɤɬɚ Д18, 26]. 

Зɞɨɛɭɜɚɱ ɪɨɡɪɨɛɢɜ ɚɥɝɨɪɢɬɦɢ ɬɚ ɤɨɦɩ'ɸɬɟɪɧɿ ɩɪɨɝɪɚɦɢ ɞɥɹ ɩɪɚɤɬɢɱɧɨʀ 

ɪɟɚɥɿɡɚɰɿʀ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɦɟɬɨɞɿɜ, ɛɪɚɜ ɭɱɚɫɬь ɭ ɜɢɩɪɨɛɭɜɚɧɧɹɯ ɪɟɡɭɥьɬɚɬɿɜ 

ɪɨɛɨɬɢ ɬɚ ɨɰɿɧɰɿ ʀɯɧьɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ. 

Аɩɪɨɛɚɰɿя ɪɟɡɭɥьɬɚɬɿɜ ɪɨɛɨɬɢ. Ɇɚɬɟɪɿɚɥɢ ɪɨɛɨɬɢ ɞɨɩɨɜɿɞɚɥɢɫɹ ɬɚ 

ɨɛɝɨɜɨɪɸɜɚɥɢɫɹ ɧɚ: 14
th
 International Conference «Research and development in 

mechanical industry» RaDMI 2014 (Vrnjačka Banja, Serbia, 2014), XVIII – XXIV 

ɫɟɦɿɧɚɪɚɯ «Ɇɨɞɟɥɸɜɚɧɧɹ ɜ ɩɪɢɤɥɚɞɧɢɯ ɧɚɭɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ» (Ɉɞɟɫɚ, 2010 – 

2016), Ⱦɟɫɹɬɿɣ ɬɚ Ɉɞɢɧɚɞɰɹɬɿɣ ɜɫɟɭɤɪɚʀɧɫьɤɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ 

«Ɇɚɬɟɦɚɬɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ» (Ɉɞɟɫɚ, 2011, 2012), 

XIII Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «ɋɭɱɚɫɧɿ ɿɧɮɨɪɦɚɰɿɣɧɿ ɬɚ 

ɟɥɟɤɬɪɨɧɧɿ ɬɟɯɧɨɥɨɝɿʀ» (Ɉɞɟɫɚ, 2012), Ɇɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɯ 

ɤɨɧɮɟɪɟɧɰɿɹɯ «Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ: ɩɪɨɛɥɟɦɢ, ɿɞɟʀ, ɪɿɲɟɧɧɹ» (ɋɟɜɚɫɬɨɩɨɥь, 2012, 

2013), Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «Ɍɟɯɧɿɤɚ ɿ ɩɪɨɝɪɟɫɢɜɧɿ 

ɬɟɯɧɨɥɨɝɿʀ ɭ ɧɚɮɬɨɝɚɡɨɜɿɣ ɿɧɠɟɧɟɪɿʀ» (Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫьɤ, 2012), XIX ɬɚ XX  

Ɇɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ ɡ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ «Ⱥɜɬɨɦɚɬɢɤɚ – 2012» 

ɬɚ «Ⱥɜɬɨɦɚɬɢɤɚ – 2013» (Кɢʀɜ, 2012 ɬɚ Ɇɢɤɨɥɚʀɜ, 2013), Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-

ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «Іɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɚ ɛɟɡɩɟɤɚ ɜ 

ɧɚɭɰɿ, ɬɟɯɧɿɰɿ ɬɚ ɨɫɜɿɬɿ «ІɇɎɈɌȿɏ-2013»» (ɋɟɜɚɫɬɨɩɨɥь, 2013), 2-ɣ 

ȼɫɟɭɤɪɚʀɧɫьɤɿɣ ɤɨɧɮɟɪɟɧɰɿʀ «Іɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɜ ɨɫɜɿɬɿ, ɬɟɯɧɿɰɿ ɬɚ 

ɩɪɨɦɢɫɥɨɜɨɫɬɿ» (Іɜɚɧɨ-Ɏɪɚɧɤɿɜɫьɤ, 2015), ІІ Ɇɿɠɧɚɪɨɞɧɿɣ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɿɣ 

ɿɧɬɟɪɧɟɬ-ɤɨɧɮɟɪɟɧɰɿʀ «ɋɭɱɚɫɧɿ ɦɟɬɨɞɢ, ɿɧɮɨɪɦɚɰɿɣɧɟ, ɩɪɨɝɪɚɦɧɟ ɬɚ ɬɟɯɧɿɱɧɟ 

ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɿɧɧɹ ɨɪɝɚɧɿɡɚɰɿɣɧɨ-ɬɟɯɧɿɱɧɢɦɢ ɬɚ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ 

ɤɨɦɩɥɟɤɫɚɦɢ» (Кɢʀɜ, 2015), V Ɇɿɠɧɚɪɨɞɧɿɣ ɦɿɠɜɭɡɿɜɫьɤɿɣ ɲɤɨɥɿ-ɫɟɦɿɧɚɪɿ 

«Ɇɟɬɨɞɢ ɿ ɡɚɫɨɛɢ ɞɿɚɝɧɨɫɬɢɤɢ ɜ ɬɟɯɧɿɰɿ ɬɚ ɫɨɰɿɭɦɿ (ɆɿЗȾɌɋ-2015)» (Іɜɚɧɨ-

Ɏɪɚɧɤɿɜɫьɤ, 2015), ɚ ɬɚɤɨɠ ɧɚ ɪɨɡɲɢɪɟɧɨɦɭ ɡɚɫɿɞɚɧɧɿ ɧɚɭɤɨɜɨɝɨ ɫɟɦɿɧɚɪɭ 

ɤɚɮɟɞɪɢ «Іɧɬɟɥɟɤɬɭɚɥьɧɿ ɤɨɦɩ’ɸɬɟɪɧɿ ɫɢɫɬɟɦɢ ɬɚ ɦɟɪɟɠɿ» Ɉɞɟɫьɤɨɝɨ 

ɧɚɰɿɨɧɚɥьɧɨɝɨ ɩɨɥɿɬɟɯɧɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (Ɉɞɟɫɚ, 2016). 
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ɉɭɛɥɿɤɚɰɿʀ. Ɋɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿʀ ɜɢɤɥɚɞɟɧɿ ɜ 37 ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɹɯ, 

ɫɟɪɟɞ ɧɢɯ: 8 – ɜ ɠɭɪɧɚɥɚɯ ɿɡ ɫɩɟɰɿɚɥьɧɨɝɨ ɩɟɪɟɥɿɤɭ ɆɈɇ ɍɤɪɚʀɧɢ (ɡ ɧɢɯ 4 

ɜɯɨɞɹɬь ɞɨ ɦɿɠɧɚɪɨɞɧɢɯ ɧɚɭɤɨɦɟɬɪɢɱɧɢɯ ɛɚɡ BASE, ULRICHSWEB, DRIVER, 

Index Copernicus, Worldcat, DOAJ, EBSCO, Freefullpdf), 2 ɫɬɚɬɬɿ ɭ ɡɛɿɪɧɢɤɚɯ, ɚ 

ɬɚɤɨɠ 27 ɦɚɬɟɪɿɚɥɿɜ ɤɨɧɮɟɪɟɧɰɿɣ ɿ ɫɟɦɿɧɚɪɿɜ. 
 



 

 

14 

 

ɊɈɁȾІɅ 1  

ɉɊɈȻɅȿɆɂ ɌȺ ІɇɌȿɅȿɄɌɍȺɅЬɇІ ɆȿɌɈȾɂ ɄɈɆɉ'ɘɌȿɊɇɈȽɈ 

ɊɈɁɉІɁɇȺȼȺɇɇə ɋɌɊɍɄɌɍɊɂ ɑȺɋɌɄɈȼɈ ɉɊɂɏɈȼȺɇɂɏ 

ȻȿɁȾɊɈɌɈȼɂɏ  ɆȿɊȿɀ ІɁ ɒȼɂȾɄɈɁɆІɇɇɈɘ ɋɌɊɍɄɌɍɊɈɘ 

 

1.1 ɋɬɪɭɤɬɭɪɧɢɣ ɫɬɚɧ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɢɯ ɉȻɄɆ ɬɚ ɦɟɬɨɞɢ ʀʀ 

ɩɿɞɬɪɢɦɚɧɧɹ ɜ ɡɚɞɚɧɢɯ ɦɟɠɚɯ 

 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɫɟ ɛɿɥьɲɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɜɚɸɬь ɛɟɡɞɪɨɬɨɜɿ 

ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠɿ (ȻɄɆ), ɹɤɿ ɞɨɡɜɨɥɹɸɬь ɡɧɚɱɧɨ ɤɪɚɳɟ ɩɪɢɫɬɨɫɨɜɭɜɚɬɢɫь ɞɨ 

ɩɨɬɪɟɛ ɜɟɥɢɤɨʀ ɤɿɥьɤɨɫɬɿ ɤɨɪɢɫɬɭɜɚɱɿɜ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ Д38, 39Ж. Ȼɿɥьɲ 

ɬɨɝɨ, ɿɫɧɭɸɬь ɨɛ’єɤɬɢ, ɜ ɹɤɢɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɜɢɱɚɣɧɢɯ, ɞɪɨɬɨɜɢɯ ɦɟɪɟɠ ɩɪɨɫɬɨ 

ɧɟɦɨɠɥɢɜɨ, ɧɚɩɪɢɤɥɚɞ, ɪɭɯɨɦɿ ɦɚɲɢɧɢ (ɚɜɬɨɦɨɛɿɥɿ, ɩɨɬɹɝɢ, ɬɨɳɨ), ɥɿɬɚɤɢ, 

ɤɨɫɦɿɱɧɿ ɚɩɚɪɚɬɢ ɿ ɬ.ɩ. 

ɒɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɢɯ ɦɟɪɟɠ ɩɪɢɡɜɨɞɢɬь ɞɨ ɪɨɫɬɭ ɜɢɦɨɝ ɞɨ ʀɯɧьɨʀ 

ɧɚɞɿɣɧɨɫɬɿ, ɜɿɞɦɨɜɨɫɬɿɣɤɨɫɬɿ ɬɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ. ȼɢɫɨɤɚ ɧɚɞɿɣɧɿɫɬь ɦɟɪɟɠɿ 

ɡɚɛɟɡɩɟɱɭєɬьɫɹ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɜɿɞɫɭɬɧɿɫɬɸ ɹɜɧɢɯ ɿ ɫɯɨɜɚɧɢɯ ɜɭɡьɤɢɯ ɦɿɫɰь ɿ 

ɞɟɮɟɤɬɿɜ, ɳɨ ɩɪɢɡɜɨɞɹɬь ɹɤ ɞɨ ɩɚɪɚɦɟɬɪɢɱɧɨɝɨ ɭɩɨɜɿɥьɧɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɨɛɨɬɢ 

ɜ ɦɟɪɟɠɿ, ɬɚɤ ɿ ɞɨ ɫɬɪɭɤɬɭɪɧɨʀ ɧɟɞɨɫɹɠɧɨɫɬɿ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ ɛɟɡɞɪɨɬɨɜɨʀ 

ɦɟɪɟɠɿ ɿɡ-ɡɚ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɩɪɨɰɟɫɨɪɿɜ ɬɚ ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ Д40Ж. ɉɪɢ 

ɰьɨɦɭ ɿɫɬɨɬɧɢɦ є ɱɚɫ, ɡɚɬɪɚɱɭɜɚɧɢɣ ɧɚ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɦɟɪɟɠɿ.  

Ɉɫɬɚɧɧє ɩɨɪɨɞɠɭє ɜɚɠɥɢɜɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɢɫɬɟɦ ɜɿɞɬɜɨɪɟɧɧɹ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ȻɄɆ – ʀɯɧɸ ɨɩɟɪɚɬɢɜɧɿɫɬь. 

Ɋɨɡɜ'ɹɡɨɤ ɡɚɜɞɚɧь  ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ȻɄɆ ɹɜɥɹє ɫɨɛɨɸ ɫɤɥɚɞɧɟ 

ɡɚɜɞɚɧɧɹ ɳɟ ɣ ɬɨɦɭ, ɳɨ ɦɟɪɟɠɧɿ ɫɬɪɭɤɬɭɪɧɿ ɧɟɫɩɪɚɜɧɨɫɬɿ ɞɿɥɹɬьɫɹ ɧɚ ɪɿɡɧɿ ɬɢɩɢ, 

ɞɥɹ ɩɨɲɭɤɭ ɤɨɠɧɨɝɨ ɡ ɹɤɢɯ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɿɡɧɿ ɦɟɬɨɞɢ ɿ ɜɢɞɢ 

ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [41 – 43Ж. Ⱦɨ ɰьɨɝɨ ɫɥɿɞ ɞɨɞɚɬɢ, ɳɨ ɧɚɞɿɣɧɿɫɬь 

ɫɚɦɢɯ ɫɢɫɬɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɬɪɟɛɭє ɩɨɫɬɿɣɧɨʀ ɭɜɚɝɢ ɞɨɫɥɿɞɧɢɤɚ Д44, 45]. 

ɉɨɲɭɤ ɿ ɭɫɭɧɟɧɧɹ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɹɤ ɩɪɚɜɢɥɨ, ɧɟ 



 

 

15 

ɜɯɨɞɢɬь ɞɨ ɡɚɜɞɚɧɧɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ «ɪɭɯɨɦɢɯ» ȻɄɆ, ɿ ɡɜɿɞɫɢ 

ɜɢɧɢɤɚє ɞɨɞɚɬɤɨɜɚ ɩɪɨɛɥɟɦɚ ɜɿɞɞɿɥɟɧɧɹ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɩɪɢɤɥɚɞɧɨɝɨ 

ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɿɞ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɦɟɪɟɠɿ.  

Ʉɪɿɦ ɰьɨɝɨ, ɩɨɲɭɤ ɫɬɪɭɤɬɭɪɧɢɯ ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɧɚɜɿɬь ɨɞɧɨɝɨ ɬɢɩɭ 

ɭɫɤɥɚɞɧɸєɬьɫɹ ɜɿɞɫɭɬɧɿɫɬɸ єɞɢɧɨɝɨ ɮɨɪɦɚɥɿɡɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ, ɡɚɝɚɥьɧɨɝɨ 

ɚɥɝɨɪɢɬɦɭ ɞɿɣ ɚɞɦɿɧɿɫɬɪɚɬɨɪɚ. ɍ ɩɪɚɤɬɢɰɿ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɫɢɧɬɟɡɭ ȻɄɆ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɪɿɡɧɿ ɫɩɨɫɨɛɢ ʀɯɧьɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɧɹ, ɤɨɠɧɢɣ ɡ ɹɤɢɯ ɦɚє ɫɜɨʀ ɩɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ, ɚɥɟ ɧɟ є єɞɢɧɢɦ 

[46].  

ȼɿɞɫɭɬɧɿɫɬь ɮɨɪɦɚɥɿɡɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɨɛɥɚɫɬɿ ɩɿɞɨɡɪɸɜɚɧɢɯ 

ɧɟɫɩɪɚɜɧɨɫɬɟɣ ɩɪɢɡɜɨɞɢɬь ɞɨ ɜɢɫɨɤɢɯ ɱɚɫɨɜɢɯ ɜɢɬɪɚɬ ɧɚ ɩɪɨɜɟɞɟɧɧɹ ɛɭɞь-

ɹɤɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɿ, ɨɬɠɟ, ɧɚ ɩɨɲɭɤ ɧɟɫɩɪɚɜɧɨɫɬɿ. Ɍɚɤɨɠ ɧɚɪɚɡɿ ɜɿɞɫɭɬɧɹ 

єɞɢɧɚ ɮɨɪɦɚɥɿɡɨɜɚɧɚ ɦɟɬɨɞɨɥɨɝɿɹ, ɬɟɨɪɟɬɢɱɧɨ ɨɛґɪɭɧɬɨɜɚɧɟ ɦɨɪɮɨɥɨɝɿɱɧɟ 

ɫɟɪɟɞɨɜɢɳɟ Д47, 48Ж, ɳɨ ɞɨɡɜɨɥɹє ɥɨɤɚɥɿɡɭɜɚɬɢ ɤɨɠɧɢɣ ɡ ɜɢɞɿɜ ɧɟɫɩɪɚɜɧɨɫɬɟɣ. 

ɐɟ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɩɪɢɡɜɨɞɢɬь ɞɨ ɧɟɨɛɯɿɞɧɨɫɬɿ ɧɚɹɜɧɨɫɬɿ ɭ ɚɞɦɿɧɿɫɬɪɚɬɨɪɚ 

ɞɨɫɢɬь ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɞɨɫɜɿɞɭ ɿ ɡɧɚɧь ɜ ɨɛɥɚɫɬɿ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ 

ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɪɟɤɬɧɨɫɬɿ 

ɩɨɫɬɚɧɨɜɤɢ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [49 – 51Ж. Ɂɚɡɧɚɱɟɧɿ ɩɪɨɛɥɟɦɢ 

ɨɛɭɦɨɜɥɸɸɬь ɜɢɫɨɤɿ ɱɚɫɨɜɿ ɜɢɬɪɚɬɢ ɧɚ ɩɨɲɭɤ ɧɟɫɩɪɚɜɧɨɫɬɿ, ɚ ɬɚɤɨɠ ɡɜɭɠɭɸɬь 

ɞɿɚɩɚɡɨɧ ɫɭɛ'єɤɬɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬь ɨɩɟɪɚɬɢɜɧɟ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɜɞɚɧɧɹ ɩɨɲɭɤɭ 

ɫɬɪɭɤɬɭɪɧɢɯ ɩɨɪɭɲɟɧь ȻɄɆ. 

ȼɢɡɧɚɱɢɦɨ ɨɛ’єɤɬɢ ɧɚɜɤɨɥɢɲɧьɨɝɨ ɫɜɿɬɭ, ɞɥɹ ɹɤɢɯ ɦɨɠɭɬь ɫɬɜɨɪɸɜɚɬɢɫь 

ɬɚ ɜ ɹɤɢɯ ɦɨɠɭɬь ɡɚɫɬɨɫɨɜɭɜɚɬɢɫь ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɿ «ɪɭɯɨɦɿ» ȻɄɆ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ.  

ȼ ɪɨɛɨɬɿ ɞɨ ɧɢɯ ɜɿɞɧɨɫɢɥɢ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɿ ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ’ɸɬɟɪɧɿ 

ɦɟɪɟɠɿ, ɟɤɫɩɥɭɚɬɚɰɿɹ ɹɤɢɯ ɜɿɞɪɿɡɧɹєɬьɫɹ, ɩɪɢɧɚɣɦɧɿ, ɬɚɤɢɦɢ ɯɚɪɚɤɬɟɪɧɢɦɢ 

ɨɫɨɛɥɢɜɨɫɬɹɦɢ: 

– ɧɟɜɢɤɨɧɚɧɧɹ ɚɛɨ ɧɟɧɚɥɟɠɧɟ ɜɢɤɨɧɚɧɧɹ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ «ɨɛɨɜ’ɹɡɤɿɜ» 

ɬɚɤɨʀ ȻɄɆ ɜɿɞɩɨɜɿɞɚɥьɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɩɪɢɡɜɨɞɢɬь ɞɨ ɡɧɚɱɧɢɯ ɦɚɬɟɪɿɚɥьɧɢɯ 

ɜɬɪɚɬ; 
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– ɧɚ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɬɚɤɨʀ ȻɄɆ ɩɿɞ ɱɚɫ ʀʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɞɧɨɱɚɫɧɨ ɬɚ 

ɩɪɨɬɢɥɟɠɧɨ ɜɩɥɢɜɚɸɬь ɞɜɿ ɡɨɜɧɿɲɧɿ ɫɭɬɧɨɫɬɿμ ɧɟɝɚɬɢɜɧɚ, ɹɤɚ ɡɞɚɬɧɚ ɮɿɡɢɱɧɨ 

ɡɧɢɳɢɬɢ ɟɥɟɦɟɧɬɢ ɦɟɪɟɠɿ, ɚ ɬɚɤɨɠ ɡɚɛɥɨɤɭɜɚɬɢ ɡɜ’ɹɡɤɢ ɦɿɠ ɧɢɦɢ, ɬɚ ɩɨɡɢɬɢɜɧɚ, 

ɹɤɚ ɡɞɚɬɧɚ ɜɿɞɧɨɜɢɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ ɬɚ ɦɟɪɟɠ         

(ɪɢɫ. 1.1); 

 

 

Ɋɨɡɜіɞк
ɚ

Мɨɧітɨрɢɧɝ 

 

ɉɨɡɢɬɢɜɧɚ 
ɞɿɹ 

 

ɇɟɝɚɬɢɜɧɚ 
ɞɿɹ 

ɉɉɊ 

БКМ 

 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ ɡɨɜɧɿɲɧьɨɝɨ ɜɩɥɢɜɭ ɧɚ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɭ ȻɄɆ 

ɜɿɞɩɨɜɿɞɚɥьɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ 

 

– ɡɜ’ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɦɟɪɟɠɿ ɫɩɪɨɟɤɬɨɜɚɧɿ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ɧɟ ɭɫɿ 

ɟɥɟɦɟɧɬɢ ɦɨɠɭɬь ɛɭɬɢ ɬɟɫɬɨɜɚɧɿ ɧɚ ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɛɟɡɩɨɫɟɪɟɞɧьɨ ɡ «ɛɚɡɢ», 

ɬɨɦɭ ɱɚɫɬɢɧɚ ɦɟɪɟɠɿ ɡ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɩɪɢɱɢɧ (ɩɨɲɤɨɞɠɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɚɛɨ 

ɡɜ’ɹɡɤɿɜ, ɩɟɪɟɛɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɨɡɚ ɡɨɧɨɸ ɞɨɫɹɝɧɟɧɧɹ, ɬɨɳɨ) ɧɟɞɨɫɬɭɩɧɚ ɞɥɹ 

ɦɨɧɿɬɨɪɢɧɝɭ, ɹɤɢɣ ɦɿɝ ɱɢɫɟɥьɧɨ ɩɿɞɬɜɟɪɞɢɬɢ ɪɿɜɟɧь ʀʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɧɚ 

ɩɨɬɨɱɧɢɣ ɱɚɫ;  

– ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɬɚɤɨʀ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɿɫɧɭє 

ɩɪɢɧɚɣɦɧɿ ɞɜɿ ɦɧɨɠɢɧɢ ʀʀ ɟɥɟɦɟɧɬɿɜ (ɹɤɿ ɦɨɠɭɬь ɩɟɪɟɯɪɟɳɭɜɚɬɢɫɹ)μ ɦɧɨɠɢɧɚ 
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 ɟɥɟɦɟɧɬɿɜ ɬɚ ɦɧɨɠɢɧɚ  ɞɨ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɿɜ ɬɚ 

ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ. 

Ɉɫɬɚɧɧɹ ɜɥɚɫɬɢɜɿɫɬь ɩɪɢɯɨɜɚɧɢɯ ȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ 

ɩɨɪɨɞɠɭє ɦɧɨɠɢɧɭ ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɩɪɨ ɹɤɿ ɞɨɫɬɨɜɿɪɧɨ ɧɟɜɿɞɨɦɨ, ɜ 

ɹɤɨɦɭ ɩɨɬɨɱɧɨɦɭ ɫɬɚɧɿ ɜɨɧɢ ɡɧɚɯɨɞɹɬьɫɹ, – ɬɭɬ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɥɢɲɟ ɩɪɨ 

ɣɦɨɜіɪɧіɫɬь ɬаɤɨɝɨ ɫɬаɧɭ. 

ɉɪɢɤɥɚɞɨɦ ɬɚɤɨʀ ȻɄɆ ɦɨɠɟ ɫɥɭɠɢɬɢ ɤɨɦɩ’ɸɬɟɪɧɚ ɦɟɪɟɠɚ, ɱɚɫɬɤɨɜɨ 

ɪɨɡɬɚɲɨɜɚɧɚ ɧɚ ɫɟɪɿʀ ɛɟɡɩɿɥɨɬɧɢɯ ɥɿɬɚɥьɧɢɯ ɚɩɚɪɚɬɿɜ-ɞɪɨɧɿɜ (ɪɢɫ. 1.2), ɹɤɿ 

ɜɢɤɨɧɭɸɬь ɩɨɜɿɬɪɹɧɟ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɡɚ ɞɟɹɤɢɦ ɨɛ’єɤɬɨɦ ɬɚ ɡɜ’ɹɡɚɧɿ ɩɨɦɿɠ 

ɫɨɛɨɸ ɬɚ ɛɚɡɨɸ (ɚɛɨ ɞɟɤɿɥьɤɨɦɚ, ɩɨɜ’ɹɡɚɧɢɦɢ ɭ ɜɥɚɫɧɭ ɦɟɪɟɠɭ, ɛɚɡɚɦɢ) 

ɛɟɡɩɪɨɜɿɞɧɢɦ ɡɜ’ɹɡɤɨɦ.  

 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ȼɟɡɩɿɥɨɬɧɢɣ ɥɿɬɚɥьɧɢɣ ɚɩɚɪɚɬ ɿɡ ɜɫɬɚɧɨɜɥɟɧɢɦ 

ɤɨɦɩ’ɸɬɟɪɧɢɦ ɟɥɟɦɟɧɬɨɦ ȻɄɆ  

 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɡɜ’ɹɡɤɢ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɛɚɡɢ ɦɨɠɭɬь ɛɭɬɢ ɹɤ ɩɪɨɜɨɞɧɢɦɢ, 

ɹɤɳɨ, ɧɚɩɪɢɤɥɚɞ, ɜɨɧɢ ɮɭɧɤɰɿɨɧɭɸɬь ɜ ɨɞɧɨɦɭ ɚɜɬɨɦɨɛɿɥɿ, ɬɚɤ ɿ ɛɟɡɩɪɨɜɿɞɧɢɦɢ, 

ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɦɨɠɥɢɜɨɫɬɟɣ ɬɚ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɜɫɿєʀ ȻɄɆ ɜ 

ɰɿɥɨɦɭ. 
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Ȼɟɡɩɿɥɨɬɧɿ ɥɿɬɚɥьɧɿ ɚɩɚɪɚɬɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɧɟ ɬɿɥьɤɢ 

ɛɟɡɩɨɫɟɪɟɞɧьɨ ɞɥɹ ɫɩɨɫɬɟɪɟɠɟɧь ɡ ɩɨɜɿɬɪɹ, ɚɥɟ ɣ ɜ ɞɨɫɬɚɜɰɿ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 

ɜɚɧɬɚɠɿɜ [52, 53].  

ȼ ɍɤɪɚʀɧɿ ɩɥɚɧɭєɬьɫɹ ɜ 2017 ɪɨɰɿ ɡɚɜɟɪɲɢɬɢ ɪɨɡɪɨɛɤɭ ɤɨɧɫɬɪɭɤɬɨɪɫьɤɨʀ 

ɞɨɤɭɦɟɧɬɚɰɿʀ ɧɚ ɩɟɪɲɢɣ «ɩɪɨɮɟɫɿɣɧɢɣ» ɛɟɡɩɿɥɨɬɧɢɤ, ɹɤɢɣ ɡɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢ 

ɪɿɡɧɿ ɮɭɧɤɰɿʀ.  

ȼ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɡɚɜɞɚɧɧɹ, ɬɚɤɢɣ ɚɩɚɪɚɬ ɡɦɨɠɟ ɧɟɫɬɢ ɪɿɡɧɿ ɤɨɦɛɿɧɚɰɿʀ 

ɜɚɧɬɚɠɿɜ ɬɚ ɟɥɟɤɬɪɨɧɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ Д54]. 

ȼɚɠɥɢɜɨɸ ɩɪɢɣɧɹɬɨɸ ɜ ɪɨɛɨɬɿ ɨɫɨɛɥɢɜɿɫɬɸ ɟɥɟɦɟɧɬɿɜ ɱɚɫɬɤɨɜɨ 

ɩɪɢɯɨɜɚɧɢɯ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɜɫɬɚɧɨɜɥɟɧɢɯ ɧɚ ɥɿɬɚɥьɧɢɯ 

ɚɩɚɪɚɬɚɯ (ɧɟ ɨɛɨɜ’ɹɡɤɨɜɨ ɛɟɡɩɿɥɨɬɧɢɯ) є ɬɟ, ɳɨ, ɡ ɬɨɱɤɢ ɡɨɪɭ ʀɯɧьɨʀ ɧɚɞɿɣɧɨɫɬɿ 

(ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ), ɜɨɧɢ ɩɨɜɧɿɫɬɸ ɨɬɨɬɨɠɧɸɸɬьɫɹ ɿɡ ɫɚɦɢɦ ɥɿɬɚɥьɧɢɦ ɚɩɚɪɚɬɨɦ, 

ɬɨɛɬɨ ɫɩɟɰɿɚɥɿɫɬɭ ɡ ɜɿɞɧɨɜɥɟɧɧɹ ɛɚɣɞɭɠɟ, ɳɨ ɜɢɣɲɥɨ ɡ ɥɚɞɭμ ɥɿɬɚɥьɧɢɣ ɚɩɚɪɚɬ 

ɚɛɨ ɜɫɬɚɧɨɜɥɟɧɢɣ ɧɚ ɧьɨɦɭ ɛɨɪɬɨɜɢɣ ɤɨɦɩ’ɸɬɟɪ. 

Ɉɫɤɿɥьɤɢ ɧɟɝɚɬɢɜɧɚ ɫɭɬɧɿɫɬь ɞɿє ɡɚ ɫɜɨʀɦ, ɧɟɜɿɞɨɦɢɦ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɉȻɄɆ 

«ɩɥɚɧɨɦ», ɹɤɢɣ ɧɟ ɦɨɠɟ ɛɭɬɢ ɩɨɜɧɿɫɬɸ ɜɢɡɧɚɱɟɧɢɦ, ɬɨ ɣ ɩɨɲɤɨɞɠɟɧɧɹ 

ɫɩɪɢɣɦɚɸɬьɫɹ ɧɢɦ ɹɤ ɜɢɩаɞɤɨɜі, ɧɟɩɟɪɟɞɛɚɱɭɜɚɧɿ, ɿ ɜɫɹ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ 

ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɧɟɨɛɯɿɞɧɚ ɞɥɹ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɡɞɿɣɫɧɟɧɧɹ 

ɜɩɥɢɜɭ ɩɨɡɢɬɢɜɧɨʀ ɫɭɬɧɨɫɬɿ (ɪɢɫ. 1.1), ɦɨɠɟ ɛɭɬɢ ɨɬɪɢɦɚɧɚ ɥɢɲɟ ɛɟɡɩɨɫɟɪɟɞɧьɨ 

ɲɥɹɯɨɦ ɦɨɧɿɬɨɪɢɧɝɭ ɞɨɫɬɭɩɧɨʀ ɱɚɫɬɢɧɢ, ɬɨɱɧɿɲɟ ɬɨɝɨ, ɳɨ ɜɿɞ ɧɟʀ ɡɚɥɢɲɢɥɨɫь 

ɩɿɫɥɹ ɩɨɲɤɨɞɠɟɧь. 

З ɬɚɤɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɜɢɩɥɢɜɚє, ɳɨ ɧɚɣɝɨɥɨɜɧɿɲɨɸ ɩɪɨɛɥɟɦɨɸ 

ɟɤɫɩɥɭɚɬɚɰɿʀ ПБКМ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ є ɫɜɨєɱɚɫɧɟ ɩɿɞɬɪɢɦɚɧɧɹ ʀʀ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɡɚ ɪɚɯɭɧɨɤ ɨɩɟɪɚɬɢɜɧɨʀ ɤɨɦɩɟɧɫɚɰɿʀ ɩɨɲɤɨɞɠɟɧь, ɚ ɩɥɚɧ ɬɚɤɨʀ 

ɤɨɦɩɟɧɫɚɰɿʀ ɫɩɢɪɚєɬьɫɹ ɧɚ ɪɨɡɪɚɯɭɧɤɢ, ɜɢɤɨɧɚɧɿ ɧɚ ɣɦɨɜіɪɧіɫɧɢх ɡɧаɧɧях ɩɪɨ 

ɩɨɬɨчɧɢɣ ɫɬаɧ БКМ. 

Ɂɿ ɫɤɚɡɚɧɨɝɨ ɜɢɳɟ ɜɢɩɥɢɜɚє ɬɚɤɨɠ ɬɟ, ɳɨ єɞɢɧɢɦ ɲɥɹɯɨɦ ɞɨ ɨɬɪɢɦɚɧɧɹ 

ɡɧɚɧь ɩɪɨ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ȻɄɆ ɜ ɭɦɨɜɚɯ ɧɟɩɨɜɧɢɯ ɞɚɧɢɯ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ 

ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 
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1.2 Ɋɟɡɟɪɜɭɜɚɧɧɹ ɹɤ ɦɟɬɨɞ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɱɚɫɬɤɨɜɨ 

ɩɪɢɯɨɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ  

 

əɤ ɛɭɥɨ ɫɤɚɡɚɧɨ ɜɢɳɟ, ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɢɯ 

ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɦɨɠɟ ɛɭɬɢ ɡɞɿɣɫɧɟɧɟ ɚɛɨ ɮɭɧɤɰɿɨɧɚɥьɧɢɦ 

ɪɟɡɟɪɜɭɜɚɧɧɹɦ, ɬɨɛɬɨ ɪɨɡɲɢɪɟɧɧɹɦ ɮɭɧɤɰɿɣ ɿɫɧɭɸɱɢɯ ɟɥɟɦɟɧɬɿɜ ɞɥɹ ɡɚɦɿɳɟɧɧɹ 

ɩɨɲɤɨɞɠɟɧɢɯ (ɧɚɩɪɢɤɥɚɞ ɞɜɚ ɛɟɡɩɿɥɨɬɧɢɯ ɥɿɬɚɥьɧɢɯ ɚɩɚɪɚɬɢ ɨɬɪɢɦɭɸɬь 

ɤɨɦɚɧɞɭ ɩɿɞɧɹɬɢɫɹ ɜɢɳɟ ɿ ɨɯɨɩɢɬɢ ɩɪɢ ɰьɨɦɭ ɩɥɨɳɭ ɜɿɞɟɨɫɩɨɫɬɟɪɟɠɟɧɧɹ, ɹɤɚ 

ɛɭɥɚ ɮɭɧɤɰɿɨɧɚɥьɧɨɸ ɡɨɧɨɸ ɩɨɲɤɨɞɠɟɧɨɝɨ ɚɩɚɪɚɬɚ) (ɪɢɫ. 1.3), ɚɛɨ 

ɫɬɪɭɤɬɭɪɧɢɦ ɪɟɡɟɪɜɭɜɚɧɧɹɦ, ɬɨɛɬɨ ɩɨɜɧɨɸ ɡɚɦɿɧɨɸ ɜɬɪɚɱɟɧɨɝɨ ɟɥɟɦɟɧɬɚ ȻɄɆ 

ɧɚ ɪɟɡɟɪɜɧɢɣ (ɪɢɫ. 1.4).  

əɤ ɜɿɞɨɦɨ, ɪɟɡɟɪɜɭɜɚɧɧɹ ɜɡɚɝɚɥɿ – ɰɟ ɦɟɬɨɞ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɉȻɄɆ 

ɜɜɟɞɟɧɧɹɦ ɞɨɞɚɬɤɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɮɭɧɤɰɿɨɧɚɥьɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɩɨɧɚɞ 

ɦɿɧɿɦɚɥьɧɨ ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɧɨɪɦɚɥьɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɰɢɦ ɨɛ'єɤɬɨɦ ɡɚɞɚɧɢɯ 

ɮɭɧɤɰɿɣ.  

ȼ ɬɨɣ ɠɟ ɱɚɫ, ɮɭɧɤɰɿɨɧɚɥьɧɟ ɚɛɨ ɧɚɜɚɧɬɚɠɟɧɟ ɪɟɡɟɪɜɭɜɚɧɧɹ – ɰɟ ɦɟɬɨɞ 

ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɨɛ'єɤɬɭ, ɹɤɢɣ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɞɚɬɧɨɫɬɿ 

ɟɥɟɦɟɧɬɿɜ ɜɢɤɨɧɭɜɚɬɢ ɞɨɞɚɬɤɨɜɿ ɮɭɧɤɰɿʀ ɡɚɦɿɫɬь ɨɫɧɨɜɧɢɯ ɚɛɨ ɩɨɪɹɞ ɡ ɧɢɦɢ, ɚ 

ɫɬɪɭɤɬɭɪɧɟ ɪɟɡɟɪɜɭɜɚɧɧɹ – ɦɟɬɨɞ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɨɛ'єɤɬɭ, ɹɤɢɣ 

ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɞɥɢɲɤɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ȻɄɆ, ɳɨ ɜɯɨɞɹɬь ɞɨ ɮɿɡɢɱɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɨɛ'єɤɬɚ Д55Ж. ȼ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɦɨɜɚ ɣɞɟ ɩɪɨ ɨɤɪɟɦɿ ɥɿɬɚɥьɧɿ ɚɩɚɪɚɬɢ 

ɬɚ ɜɫɬɚɧɨɜɥɟɧɿ ɧɚ ɧɢɯ ɟɥɟɦɟɧɬɢ ȻɄɆ. 

Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɪɨɡɪɨɛɤɚ ɦɟɬɨɞɿɜ ɛɭɞь-ɹɤɨɝɨ ɪɟɡɟɪɜɭɜɚɧɧɹ ɧɟ ɜɯɨɞɢɬь ɞɨ 

ɡɚɜɞɚɧь ɪɨɛɨɬɢ, ɚɥɟ ɹɤ ɫɩɨɠɢɜɚɱ ɪɟɡɭɥьɬɚɬɿɜ ɪɨɛɨɬɢ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɦɟɬɨɞɿɜ 

ɤɨɦɩ'ɸɬɟɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɬɜɨɪɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ'ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɰɟɣ ɧɚɩɪɹɦɨɤ ɩɪɟɞɫɬɚɜɥɹє 

ɛɟɡɭɦɨɜɧɭ ɰɿɤɚɜɿɫɬь. Ⱥɞɠɟ, ɩɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɤɨɦɩ’ɸɬɟɪɧɢɯ 

ɦɟɪɟɠ ɡɚ ɪɚɯɭɧɨɤ ɪɟɡɟɪɜɭɜɚɧɧɹ ʀʀ ɟɥɟɦɟɧɬɿɜ, ɹɤɟ ɡɚɛɟɡɩɟɱɭє ɩɪɚɰɟɡɞɚɬɧɿɫɬь 

ɦɟɪɟɠɿ ɧɚ ɩɪɨɬɹɡɿ ɡɚɞɚɧɨɝɨ ɱɚɫɭ, ɩɪɢɫɤɿɩɥɢɜɨ ɪɨɡɝɥɹɞɚєɬьɫɹ ɡ ɦɨɦɟɧɬɭ 

ɫɬɜɨɪɟɧɧɹ ɬɚɤɢɯ ɦɟɪɟɠ ɜɡɚɝɚɥɿ Д56 – 59].  
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Ɋɢɫɭɧɨɤ 1.3 – «ȼɿɞɧɨɜɥɟɧɧɹ» ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɡɚ ɪɚɯɭɧɨɤ 

ɪɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɣ ɿɫɧɭɸɱɢɯ ɟɥɟɦɟɧɬɿɜμ 

 – ɞɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɚ 3; 

 – ɩɿɫɥɹ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɚ 3 ɬɚ ɣɨɝɨ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɡɚɦɿɳɟɧɧɹ. 
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Ɋɢɫɭɧɨɤ 1.4 – ȼɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɡɚ ɪɚɯɭɧɨɤ 

ɡɚɦɿɧɢ ɜɬɪɚɱɟɧɨɝɨ ɟɥɟɦɟɧɬɚ ɉȻɄɆ ɧɚ ɪɟɡɟɪɜɧɢɣμ 

 – ɞɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɚ 3; 

 – ɩɿɫɥɹ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɚ 3 ɬɚ ɣɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ ɡɚɦɿɳɟɧɧɹ. 
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 Ɇɨɜɚ ɣɞɟ ɩɪɨ ɪɨɡɞɿɥьɧɟ ɪɟɡɟɪɜɭɜɚɧɧɹ – ɪɟɡɟɪɜɭɜɚɧɧɹ, ɩɪɢ ɹɤɨɦɭ 

ɪɟɡɟɪɜɭɸɬьɫɹ ɨɤɪɟɦɿ ɟɥɟɦɟɧɬɢ ɨɛ'єɤɬɚ ɚɛɨ ʀɯ ɝɪɭɩ, ɩɪɢ ɰьɨɦɭ ɨɫɧɨɜɧɢɣ ɟɥɟɦɟɧɬ 

– ɰɟ ɟɥɟɦɟɧɬ ɮɿɡɢɱɧɨʀ ɫɬɪɭɤɬɭɪɢ ɨɛ'єɤɬɚ, ɦɿɧɿɦɚɥьɧɨ ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ 

ɧɨɪɦɚɥьɧɨɝɨ ɜɢɤɨɧɚɧɧɹ ɨɛ'єɤɬɨɦ ɡɚɜɞɚɧь, ɚ ɪɟɡɟɪɜɧɢɣ ɟɥɟɦɟɧɬ – ɰɟ ɟɥɟɦɟɧɬ, 

ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɛ'єɤɬɚ ɜ ɪɚɡɿ ɜɿɞɦɨɜɢ ɨɫɧɨɜɧɨɝɨ 

ɟɥɟɦɟɧɬɚ. Ⱦɥɹ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ȻɄɆ ɡɚɫɬɨɫɨɜɭєɬьɫɹ ɬɚɤ ɡɜɚɧɟ ɤɨɜɡɧɟ 

ɪɟɡɟɪɜɭɜɚɧɧɹ – ɪɟɡɟɪɜɭɜɚɧɧɹ ɡɚɦɿɳɟɧɧɹɦ, ɩɪɢ ɹɤɨɦɭ ɝɪɭɩɚ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ 

ɨɛ'єɤɬɚ ɪɟɡɟɪɜɭєɬьɫɹ ɨɞɧɢɦ ɚɛɨ ɞɟɤɿɥьɤɨɦɚ ɪɟɡɟɪɜɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, ɤɨɠɟɧ ɡ 

ɹɤɢɯ ɦɨɠɟ ɡɚɦɿɧɢɬɢ ɛɭɞь-ɹɤɢɣ ɨɫɧɨɜɧɢɣ ɟɥɟɦɟɧɬ, ɳɨ  ɜɿɞɦɨɜɢɜ ɜ ɞɚɧɿɣ ɝɪɭɩɿ 

[55]. 

ɉɪɢ ɰьɨɦɭ, ɹɤ ɩɪɚɜɢɥɨ, ɪɨɡɝɥɹɞɚɸɬьɫɹ ɞɜɿ ɩɪɢɱɢɧɢ ɜɿɞɦɨɜɢ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɜ ɰɿɥɨɦɭμ ɜɢɯɿɞ ɡ ɥɚɞɭ ɟɥɟɦɟɧɬɿɜ ɨɛɥɚɞɧɚɧɧɹ ɚɛɨ 

ɩɟɪɟɩɨɜɧɟɧɧɹ ɨɛɱɢɫɥɸɜɚɥьɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɨɫɬɚɧɧьɨɝɨ (єɦɧɿɫɬь ɩɚɦ’ɹɬɿ, 

ɲɜɢɞɤɿɫɬь ɨɛɪɨɛɤɢ ɡɚɩɢɬɿɜ, ɬɨɳɨ) [60]. Ʉɨɠɧɚ ɡ ɰɢɯ ɩɪɢɱɢɧ ɦɚє ɣɦɨɜɿɪɧɿɫɧɢɣ 

ɯɚɪɚɤɬɟɪ, ɚɞɠɟ ɚɧɿ ɩɨɲɤɨɞɠɟɧɧɹ, ɚɧɿ ɧɚɞɯɨɞɠɟɧɧɹ ɡɚɩɢɬɿɜ, ɜ ɡɚɝɚɥьɧɨɦɭ 

ɜɢɩɚɞɤɭ ɩɟɪɟɞɛɚɱɢɬɢ ɧɟɦɨɠɥɢɜɨ. 

ȼɿɞɩɨɜɿɞɧɨ, ɜ ɭɫɿɯ ɪɨɛɨɬɚɯ ɬɚɤɨɝɨ ɧɚɩɪɹɦɤɭ ɦɨɜɚ ɣɞɟ ɥɢɲɟ ɩɪɨ 

ɣɦɨɜɿɪɧɿɫɬь ɬɨɝɨ ɚɛɨ ɿɧɲɨɝɨ ɫɬɚɧɭ ɦɟɪɟɠɿ ɧɚ ɩɨɬɨɱɧɢɣ ɱɚɫ [61], ɳɨ ɩɪɢɦɭɲɭє 

ɞɨɫɥɿɞɧɢɤɚ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɦɨɞɟɥɟɣ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɦɟɪɟɠɿ ɜɞɚɜɚɬɢɫɹ ɞɨ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɚɝɚɬьɨɯ, ɧɟ ɡɚɜɠɞɢ ɜɢɩɪɚɜɞɚɧɢɯ ɞɨɦɨɜɥɟɧɨɫɬɟɣ ɬɢɩɭμ 

«ɉɨɤɚɡɧɢɤɢ ɠɢɜɭɱɨɫɬɿ ɨɛɱɢɫɥɢɦɨ ɩɪɢ ɧɚɫɬɭɩɧɢɯ ɨɛɦɟɠɟɧɧɹɯ ɧɚ ɪɨɛɨɬɭ 

ɫɢɫɬɟɦɢμ ɚ) ɨɛɱɢɫɥɸɜɚɥьɧɚ ɫɢɫɬɟɦɚ є ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨɸ; ɛ) ɪɟɠɢɦ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɬɚɰɿɨɧɚɪɧɢɣ; ɜ) ɭ ɪɚɡɿ ɜɢɯɨɞɭ ɟɥɟɦɟɧɬɭ ɡ ɥɚɞɭ, ɜɿɧ ɜɿɞɪɚɡɭ 

ɩɨɱɢɧɚє ɜɿɞɧɨɜɥɸɜɚɬɢɫɹ, ɬɨɳɨ» Д60]. 

Ɂɚɜɞɚɧɧɹ, ɹɤɟ ɩɪɢ ɰьɨɦɭ ɫɬɚɜɢɬьɫɹ, ɹɤ ɩɪɚɜɢɥɨ ɡɜɨɪɨɬɧɟμ ɩɨɬɪɿɛɧɨ 

ɜɢɡɧɚɱɢɬɢ ɧɟɨɛɯɿɞɧɢɣ ɨɛɫɹɝ n, ɤɿɥьɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɪɟɡɟɪɜɭ, ɤɿɥьɤɿɫɬь m 

ɜɿɞɧɨɜɥɸɸɱɢɯ ɩɪɢɫɬɪɨʀɜ (ȼɉ) ɬɚ ɣɦɨɜɿɪɧɿɫɬь ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɨɫɧɨɜɧɨʀ 

ɩɿɞɫɢɫɬɟɦɢ, ɧɚ ɜɟɫь ɩɟɪɿɨɞ ɱɚɫɭ ɜɫɬɚɧɨɜɥɟɧɨɝɨ ɪɟɠɢɦɭ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɩɪɢ 

ɡɚɞɚɧɿɣ ɞɨɜɿɪɱɿɣ ɣɦɨɜɿɪɧɨɫɬɿ Д60Ж, ɯɨɱɚ ɡɜɨɪɨɬɧɿ ɡɚɞɚɱɿ ɧɟ ɡɚɜɠɞɢ ɦɚɸɬь 

ɪɨɡɜ’ɹɡɤɢ ɜɡɚɝɚɥɿ [62]. 
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ɋɚɦɟ ɡɜɨɪɨɬɧɿ ɡɚɞɚɱɿ ɧɚɣɱɚɫɬɿɲɟ ɞɨɜɨɞɢɬьɫɹ ɫɬɚɜɢɬɢ ɜ ɿɧɠɟɧɟɪɧɿɣ 

ɩɪɚɤɬɢɰɿ ɩɪɢ ɩɨɲɭɤɭ ɨɩɬɢɦɚɥьɧɢɯ ɪɿɲɟɧь. Ɉɞɧɚɤ ɨɛɱɢɫɥɸɜɚɥьɧɚ ɫɤɥɚɞɧɿɫɬь 

ɡɜɨɪɨɬɧɢɯ ɡɚɞɚɱ ɧɚɛɚɝɚɬɨ ɜɢɳɟ, ɧɿɠ ɩɪɹɦɢɯ, ɳɨ ɫɬɚɜɢɬь ɩɿɞ ɫɭɦɧɿɜ ɫɚɦɭ 

ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɭ ɜɿɞɧɨɜɥɟɧɧɿ ɉȻɄɆ ɧɚɜɿɬь 

ɧɚɞɲɜɢɞɤɨɞɿɸɱɨʀ ɨɛɱɢɫɥɸɜɚɥьɧɨʀ ɬɟɯɧɿɤɢ Д63]. 

Ɇɨɞɟɥɸɜɚɧɧɹ ɩɨɞɿɛɧɨɝɨ ɬɢɩɭ ɡɚɡɜɢɱɚɣ ɩɨɱɢɧɚɸɬьɫɹ ɬɚɤɨɠ ɿɡ ɫɭɦɧɿɜɧɢɯ 

ɞɨɦɨɜɥɟɧɨɫɬɟɣ ɧɚ ɤɲɬɚɥɬμ «ɇɟɯɚɣ ɦɚєɦɨ ɨɛɱɢɫɥɸɜɚɥьɧɭ ɫɢɫɬɟɦɭ ɡɿ 

ɫɬɪɭɤɬɭɪɧɨɸ ɧɚɞɦɿɪɧɿɫɬɸ, ɳɨ ɫɤɥɚɞɚєɬьɫɹ ɡ N ɟɥɟɦɟɧɬɿɜ ɿ ɨɫɧɨɜɧɨɸ 

ɩɿɞɫɢɫɬɟɦɨɸ ɡ n ɟɥɟɦɟɧɬɿɜ, ɞɟ n  N. ɇɟɯɚɣ Ȝ – ɿɧɬɟɧɫɢɜɧɿɫɬь ɜɿɞɦɨɜ ɟɥɟɦɟɧɬɿɜ 

ɦɟɪɟɠɿ, ɚ ȝ – ɿɧɬɟɧɫɢɜɧɿɫɬь ɜɿɞɧɨɜɥɟɧь» [64]. 

ɉɪɢ ɰьɨɦɭ, ɞɥɹ ɨɩɟɪɚɬɨɪɚ-ɩɪɚɤɬɢɤɚ ɧɟ ɝɨɜɨɪɢɬьɫɹ, ɞɟ ɛɪɚɬɢ ɬɿ 

ɤɨɟɮɿɰɿєɧɬɢ Ȝ ɬɚ ȝ, ɳɨ ɱɢɫɟɥьɧɨ ɨɡɧɚɱɚє «ɜɿɞɪɚɡɭ ɩɨɱɢɧɚє ɜɿɞɧɨɜɥɸɜɚɬɢɫɹ», 

ɯɨɱɚ ɣ ɡɚɡɧɚɱɚєɬьɫɹ, ɳɨ «ɉɪɢɩɭɳɟɧɧɹ ɩɪɨ ɬɟ, ɳɨ ɟɥɟɦɟɧɬ, ɹɤɢɣ  ɜɢɣɲɨɜ ɡ ɥɚɞɭ 

ɜɿɞɪɚɡɭ ɩɨɱɢɧɚє ɜɿɞɧɨɜɥɸɜɚɬɢɫɹ [65], ɧɟ ɬɿɥьɤɢ ɫɩɪɨɳɭє ɦɨɞɟɥь, ɚɥɟ ɿ ɰɿɥɤɨɦ 

ɨɛґɪɭɧɬɨɜɚɧɟ», ɿ ɬ. ɿɧ.  

Ɂ ɭɫьɨɝɨ ɰьɨɝɨ ɪɨɛɢɬьɫɹ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ ɞɥɹ ɜɟɥɢɤɢɯ 

ɨɛɱɢɫɥɸɜɚɥьɧɢɯ ɫɢɫɬɟɦ ɤɿɥьɤɿɫɬь ɟɥɟɦɟɧɬɿɜ ɫɬɪɭɤɬɭɪɧɨʀ ɧɚɞɦɿɪɧɨɫɬɿ ɚɛɨ 

ɤɪɚɬɧɿɫɬь ɪɟɡɟɪɜɭɜɚɧɧɹ – ɜɿɞɧɨɲɟɧɧɹ ɤɿɥьɤɨɫɬɿ ɪɟɡɟɪɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɞɨ 

ɤɿɥьɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɨɛ'єɤɬɚ Д55Ж ɧɟ ɩɨɜɢɧɧɚ ɩɟɪɟɜɢɳɭɜɚɬɢ 0,02 %. 

Ɂɪɨɛɥɟɧɨ ɬɚɤɨɠ ɜɢɫɧɨɜɨɤ, ɳɨ ɣɦɨɜɿɪɧɿɫɬь ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɜɟɥɢɤɢɯ 

ɨɛɱɢɫɥɸɜɚɥьɧɢɯ ɫɢɫɬɟɦ, ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɚɥɟɠɢɬь ɜɿɞ ɤɿɥьɤɨɫɬɿ ɩɨɧɨɜɥɸɸɱɢɯ 

ɩɪɢɫɬɪɨʀɜ, ɚ ɡɚɥɟɠɢɬь ɜɿɞ ɤɿɥьɤɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɫɬɪɭɤɬɭɪɧɨʀ ɧɚɞɥɢɲɤɨɜɨɫɬɿ ɬɚ 

ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɜɿɞɧɨɜɥɟɧь ɟɥɟɦɟɧɬɿɜ.  

ȼɨɱɟɜɢɞь, ɭɫɟ ɰɟ, – ɿ ɩɨɩɟɪɟɞɧɿ ɞɨɦɨɜɥɟɧɨɫɬɿ, ɿ «ɨɫɬɚɬɨɱɧɿ» ɜɢɫɧɨɜɤɢ ɧɟ 

ɦɚɸɬь ɠɨɞɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɨɛ’єɤɬɚ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ – ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɨʀ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. Ⱥɞɠɟ 

«ɭɦɨɜɢ ɪɨɛɨɬɢ» ɬɚɤɨʀ ȻɄɆ ɧɚɫɬɿɥьɤɢ ɫɭɬɬєɜɨ ɜɿɞɪɿɡɧɹɸɬьɫɹ ɜɿɞ ɭɦɨɜ 

ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ «ɡɜɢɱɚɣɧɨʀ» ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɳɨ ɞɚє ɩɿɞɫɬɚɜɢ 

ɫɬɜɟɪɞɠɭɜɚɬɢ ɧɟɡɚɫɬɨɫɨɜɧɿɫɬь ɿɫɧɭɸɱɢɯ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɬɚ ɩɪɨɝɧɨɡɧɢɯ ɦɨɞɟɥɟɣ 

[66 – 68Ж ɞɨ ɲɜɢɞɤɨɩɨɲɤɨɞɠɭɜɚɧɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ. 



 

 

24 

ɇɟɨɛɯɿɞɧɨ ɦɚɬɢ ɧɚ ɭɜɚɡɿ ɳɟ ɣ ɬɟ, ɳɨ ɞɥɹ ɬɚɤɢɯ ɦɟɪɟɠ ɫɚɦ ɬɟɪɦɿɧ 

«ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ» ɦɚє ɡɨɜɫɿɦ ɿɧɲɟ ɫɟɧɫɨɜɟ ɧɚɩɨɜɧɟɧɧɹ, ɧɿɠ ɜ ɫɢɫɬɟɦɚɯ 

ɦɚɫɨɜɨɝɨ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ Д69, 70Ж, ɨɫɤɿɥьɤɢ ɩɨɧɹɬɬɹ «ɱɟɪɝɚ», «ɡɨɧɚ ɨɱɿɤɭɜɚɧɧɹ» 

ɬɚ ɿɧɲɿ ɡɜɨɞɹɬьɫɹ ɬɭɬ ɞɨ ɩɪɨɫɬɨɝɨ ɩɪɹɦɨɝɨ ɡɜ’ɹɡɤɭμ ɪɭɯɨɦɢɣ ɚɩɚɪɚɬ ɿɡ ɫɜɨʀɦ 

ɟɥɟɦɟɧɬɨɦ ɡɚɝɚɥьɧɨʀ ȻɄɆ ɩɪɚɰɟɡɞɚɬɧɢɣ → ɤɚɧɚɥ ɡɜ’ɹɡɤɭ ɨɫɬɚɧɧьɨʀ ɿɡ ɫɟɪɜɟɪɨɦ 

ɧɟɡɚɛɥɨɤɨɜɚɧɢɣ → «ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ», ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɱɚɫɭ, ɡɞɿɣɫɧɸєɬьɫɹ ɜ 

ɩɨɜɧɨɦɭ ɨɛɫɹɡɿ. 

І ɬɭɬ ɧɟɦɨɠɥɢɜɟ ɱɚɫɨɜɟ ɪɟɡɟɪɜɭɜɚɧɧɹ – ɦɟɬɨɞ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ 

ɨɛ'єɤɬɭ, ɹɤɢɣ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɞɥɢɲɤɨɜɨɝɨ ɱɚɫɭ, ɜɢɞɿɥɟɧɨɝɨ ɞɥɹ 

ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧь Д55Ж, – ɨɫɤɿɥьɤɢ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɛɚɝɚɬьɨɯ ɨɩɟɪɚɬɢɜɧɢɯ ɡɚɜɞɚɧь 

ɧɚɞɥɢɲɤɨɜɨɝɨ ɱɚɫɭ ɧɟ ɛɭɜɚє. 

Ʉɨɥɢ ɦɨɜɚ ɣɞɟ ɩɪɨ ɪɟɡɟɪɜɭɜɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ȻɄɆ, ɪɨɡɬɚɲɨɜɚɧɢɯ ɧɚ 

ɜɟɥɢɤɿɣ ɤɿɥьɤɨɫɬɿ ɛɟɡɩɿɥɨɬɧɢɯ ɪɭɯɨɦɢɯ ɚɩɚɪɚɬɿɜ, ɬɨ ɧɚɜɪɹɞ ɱɢ ɦɨɜɚ ɦɨɠɟ ɣɬɢ 

ɩɪɨ ɧɚɜɚɧɬɚɠɟɧɢɣ ɪɟɡɟɪɜ, ɬɨɛɬɨ ɪɟɡɟɪɜɧɿ ɟɥɟɦɟɧɬɢ, ɹɤɿ ɡɧɚɯɨɞɹɬьɫɹ ɜ ɬɨɦɭ ɠ 

ɪɟɠɢɦɿ, ɳɨ ɣ ɨɫɧɨɜɧɢɣ [71], ɚɛɨ ɩɪɨ ɧɟɧɚɜɚɧɬɚɠɟɧɢɣ ɪɟɡɟɪɜ, ɤɨɥɢ ɪɟɡɟɪɜɧɿ 

ɟɥɟɦɟɧɬɢ, ɩɪɚɤɬɢɱɧɨ ɧɟ ɧɟɫɭɬь ɧɚɜɚɧɬɚɠɟɧь ɚɛɨ ɡɧɚɯɨɞɢɬьɫɹ ɞɚɥɟɤɨ ɜɿɞ ɉȻɄɆ 

(ɬɚɤɿ ɟɥɟɦɟɧɬɢ ɧɟ ɡɦɨɠɭɬь ɲɜɢɞɤɨ ɬɚ ɜ ɩɨɜɧɿɣ ɦɿɪɿ ɡɚɦɿɧɢɬɢ ɬɿ, ɳɨ ɜɢɣɲɥɢ ɡ 

ɥɚɞɭ). 

Ɂɚɥɢɲɚєɬьɫɹ ɞɟɹɤɢɣ ɩɪɨɦɿɠɧɢɣ, ɩɨɥɟɝɲɟɧɢɣ ɪɟɡɟɪɜ, ɤɨɥɢ ɪɟɡɟɪɜɧɢɣ 

ɟɥɟɦɟɧɬ, ɡɧɚɯɨɞɢɬьɫɹ ɜ ɦɟɧɲ ɧɚɜɚɧɬɚɠɟɧɨɦɭ ɪɟɠɢɦɿ, ɧɿɠ ɨɫɧɨɜɧɢɣ. ȼ ɧɚɲɨɦɭ 

ɜɢɩɚɞɤɭ ɰɟ ɨɡɧɚɱɚє, ɳɨ ɪɭɯɨɦɢɣ ɚɩɚɪɚɬ ɡ ɟɥɟɦɟɧɬɨɦ ȻɄɆ, ɹɤɢɣ ɡɧɚɯɨɞɢɬьɫɹ ɭ 

ɩɨɥɟɝɲɟɧɨɦɭ ɪɟɡɟɪɜɿ, ɡɧɚɯɨɞɢɬьɫɹ ɧɟɞɚɥɟɤɨ ɜɿɞ ɞɿʀ ɜɫɿєʀ ɦɧɨɠɢɧɢ ɚɩɚɪɚɬɿɜ, ɚɥɟ 

ɜ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ ɨɛɦɿɧɿ ɿɡ ɫɟɪɜɟɪɨɦ ɚɛɨ ɿɧɲɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɭɱɚɫɬɿ ɧɟ 

ɩɪɢɣɦɚє, ɡɛɟɪɿɝɚɸɱɢ ɞɨ ɩɟɜɧɨʀ ɦɿɪɢ ɫɜɨє ɿɧɤɨɝɧɿɬɨ Д55Ж. 

Ɉɫɨɛɥɢɜɟ ɡɧɚɱɟɧɧɹ ɜ ɪɨɛɨɬɿ ɛɭɞɟ ɜɿɞɜɟɞɟɧɨ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ ɪɟɡɟɪɜɭɜɚɧɧɸ 

– ɦɟɬɨɞɭ ɩɿɞɜɢɳɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɛ'єɤɬɭ, ɹɤɢɣ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ  

ɞɟɹɤɨʀ ɧɚɞɥɢɲɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɚ ɡɛɟɪɿɝɚєɬьɫɹ ɧɚ ɫɟɪɜɟɪɚɯ ɦɟɪɟɠɿ ɩɨɪɹɞ ɡ 

ɦɿɧɿɦɚɥьɧɨ ɧɟɨɛɯɿɞɧɨɸ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧь. ɋɚɦɟ ɬɚɤɢɣ ɧɚɞɥɢɲɤɨɜɢɣ 

ɿɧɮɨɪɦɚɰɿɣɧɢɣ ɪɟɡɟɪɜ ɛɭɞɟ ɩɨɤɥɚɞɟɧɨ ɜ ɨɫɧɨɜɭ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɉȻɄɆ ɡ ɦɟɬɨɸ ʀʀ ɜɿɞɧɨɜɥɟɧɧɹ. 
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1.3 Ɇɟɬɨɞɢ ɪɨɡɤɪɢɬɬɹ ɧɟɜɢɡɧɚɱɟɧɨɫɬɟɣ ɜ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɟɜɢɯ ɫɬɪɭɤɬɭɪ 

 

ɉɿɫɥɹ ɛɿɥьɲ-ɦɟɧɲ ɬɪɢɜɚɥɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉȻɄɆ ɜ ɜɚɠɤɢɯ ɭɦɨɜɚɯ, 

ɡɚɝɪɨɠɭɸɱɢɯ ɩɨɲɤɨɞɠɟɧɧɹɦɢ ɬɚ, ɧɚɜɿɬь, ɜɬɪɚɬɚɦɢ ʀʀ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɦɿɠ 

ɧɢɦɢ, «ɛɚɡɨɜɢɣ» ɨɩɟɪɚɬɨɪ ɧɚ ɫɟɪɜɟɪɿ ɜɬɪɚɱɚє ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɩɨɬɨɱɧɢɣ ɫɬɚɧ 

ɧɟɞɨɫɬɭɩɧɢɯ ɞɨ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɿɜ [72, 73].  

əɤ ɜɿɞɨɦɨ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɨɛɪɨɛɤɢ ɫɢɝɧɚɥɿɜ, ɹɤɿ 

ɡɚɥɢɲɚɸɬьɫɹ ɧɚ ɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɚɯ, ɦɨɠɧɚ ɨɬɪɢɦɚɬɢ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 

ɣɦɨɜɿɪɧɿɫɬь ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɧɟɞɨɫɬɭɩɧɢɯ Д43, 74Ж. ɐɹ ɿɧɮɨɪɦɚɰɿɹ ɜɿɞɛɢɜɚєɬьɫɹ 

ɧɚ ɡɦɿɧɟɧɿɣ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɭ ɜɢɝɥɹɞɿ ɞɪɟɣɮɭ ɨɞɢɧɢɰь, ɹɤɿ ɦɿɫɬɹɬьɫɹ ɜ ɧɿɣ, ɜ 

ɧɚɩɪɹɦɤɭ ɧɭɥɹ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɧɢɠɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɿ ɿɫɧɭɜɚɧɧɹ ɤɨɥɢɫь 

ɫɬɨɜɿɞɫɨɬɤɨɜɨ ɣɦɨɜɿɪɧɨɝɨ ɡɜ’ɹɡɤɭ. 

ȼ ɬɨɣ ɠɟ ɱɚɫ, ɧɚ ɫɩɪɚɜɧɢɯ ɫɟɪɜɟɪɚɯ ɛɟɡɞɪɨɬɨɜɨʀ ɦɟɪɟɠɿ ɩɿɞ ɱɚɫ ʀʀ ɪɨɛɨɬɢ 

ɧɚɤɨɩɢɱɭєɬьɫɹ ɛɚɝɚɬɨ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɚ ɦɨɠɟ ɜɡɚɝɚɥɿ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ 

ɨɫɧɨɜɧɨʀ ɪɨɛɨɬɢ, ɚɥɟ ɹɤɚ, ɜ ɬɨɣ ɠɟ ɱɚɫ, ɦɿɫɬɢɬь ɧɚ ɩɪɢɯɨɜɚɧɨɦɭ ɪɿɜɧɿ ɜɚɠɥɢɜɿ 

ɡɧɚɧɧɹ ɩɪɨ ɫɬɪɭɤɬɭɪɭ ɦɟɪɟɠɿ ɬɚ ʀʀ «ɿɫɬɨɪɿɸ» ɜɿɞ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɞɨ 

ɩɨɬɨɱɧɨɝɨ ɱɚɫɭ.  

ȼɚɠɥɢɜɨ, ɳɨ ɡ ɜɢɯɨɞɨɦ ɡ ɥɚɞɭ ɨɤɪɟɦɢɯ ɫɬɪɭɤɬɭɪɧɢɯ ɨɞɢɧɢɰь ɫɢɫɬɟɦɢ, 

ɿɧɮɨɪɦɚɰɿɹ, ɹɤɚ ɡɛɟɪɿɝɚєɬьɫɹ ɧɚ ɞɨɫɬɭɩɧɢɯ ɜɭɡɥɚɯ ɡɚɥɢɲɚєɬьɫɹ (ɞɨ ɩɟɜɧɢɯ ɦɟɠ) 

ɿɧɮɨɪɦɚɬɢɜɧɨɸ ɡ ɬɨɱɤɢ ɡɨɪɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. Ɍɚɤɿ ɡɧɚɧɧɹ ɧɨɫɹɬь ɛɟɡɭɦɨɜɧɨ 

ɣɦɨɜɿɪɧɿɫɧɢɣ ɯɚɪɚɤɬɟɪ, ɚɥɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɦɟɬɨɞɿɜ 

«ɜɢɬɹɝɭɜɚɧɧɹ» ɤɨɪɢɫɧɢɯ ɡɧɚɧь ɡ, ɧɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ, ɧɟɿɧɮɨɪɦɚɬɢɜɧɢɯ ɞɠɟɪɟɥ 

ɿɧɮɨɪɦɚɰɿʀ ɪɨɛɢɬь ɰɟɣ ɲɥɹɯ ɞɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɜɟɥьɦɢ ɚɤɬɭɚɥьɧɢɦ. 

Ⱦɥɹ ɨɰɿɧɤɢ ɫɬɪɭɤɬɭɪɧɨʀ ɧɚɞɿɣɧɨɫɬɿ ɪɟɡɟɪɜɨɜɚɧɢɯ ɦɟɪɟɠ ɿɫɧɭɸɬь ɪɿɡɧɿ 

ɦɟɬɨɞɢ Д41Ж. ȼ ɨɫɧɨɜɿ ɛɚɝɚɬьɨɯ ɡ ɧɢɯ – ɡɧɚɯɨɞɠɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɡɚɥɟɠɧɨɫɬɿ 

ɦɿɠ ɭɲɤɨɞɠɟɧɧɹɦ ɫɬɪɭɤɬɭɪɢ ɫɢɫɬɟɦɢ ɬɚ ʀʀ ɡɚɥɢɲɤɨɜɨɸ ɩɪɚɰɟɡɞɚɬɧɿɫɬɸ Д44, 75]. 

Ɉɞɧɚɤ ɩɨɞɿɛɧɢɣ ɚɧɚɥɿɡ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɭɬɪɭɞɧɟɧɢɣ ɹɤ ɪɚɡ ɬɢɦ, ɳɨ 

ɫɬɚɧ ɫɢɫɬɟɦɢ, ɰɿɥɿɫɧɿɫɬь ɿ ɩɨɲɤɨɞɠɟɧɧɹ ʀʀ ɫɬɪɭɤɬɭɪɢ ɧɟ ɦɨɠɭɬь ɛɭɬɢ ɜɢɡɧɚɱɟɧɿ 

ɛɟɡɩɨɫɟɪɟɞɧьɨμ ɩɪɨɫɬɢɦ ɨɝɥɹɞɨɦ ɚɛɨ ɛɭɞь-ɹɤɢɦ ɡɨɧɞɭɜɚɧɧɹɦ. ɍ ɰьɨɦɭ ɜɢɩɚɞɤɭ 
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ɞɨɜɨɞɢɬьɫɹ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɞɟɹɤɢɦɢ ɧɟɩɪɹɦɢɦɢ ɫɢɝɧɚɥɚɦɢ Д76]. 

ȼ ɦɟɬɨɞɿ ɨɰɿɧɤɢ ɡɚɥɢɲɤɨɜɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɨɫɧɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɧɟɩɪɹɦɨɝɨ ɫɢɝɧɚɥɭ ɩɨɜɢɧɟɧ ɛɭɬɢ ɩɟɪɟɞɛɚɱɟɧɢɣ ɩɟɜɧɢɣ ɦɟɯɚɧɿɡɦ ɚɧɚɥɿɡɭ 

ɨɫɬɚɧɧьɨɝɨ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɨɬɪɢɦɚɬɢ ɛɚɠɚɧɢɣ ɪɟɡɭɥьɬɚɬ. Ɂɚɫɬɨɫɨɜɭɜɚɧɿ ɩɪɢ 

ɰьɨɦɭ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɞɟɬɟɪɦɿɧɨɜɚɧɿ ɬɚ ɫɬɚɬɢɫɬɢɱɧɿ. 

Ⱦɟɬɟɪɦɿɧɨɜɚɧɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ, ɹɤɳɨ ɜɿɞɨɦɿ ɮɭɧɞɚɦɟɧɬɚɥьɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɢɝɧɚɥɭμ ɪɹɞ Ɏɭɪ'є ɚɛɨ, ɧɚɩɪɢɤɥɚɞ, ɫɭɦɚ ɟɤɫɩɨɧɟɧɬ. ɍ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɞɨɫɢɬь 

ɩɪɨɫɬɨ ɨɩɢɫɚɬɢ ɩɨɞɿɛɧɭ ɦɨɞɟɥь – ɞɥɹ ɰьɨɝɨ ɩɨɬɪɿɛɧɨ ɩɿɞɿɛɪɚɬɢ (ɨɛɱɢɫɥɢɬɢ) ʀʀ 

ɩɚɪɚɦɟɬɪɢ. Ɇɨɞɟɥɿ, ɹɤɿ ɛɚɡɭɸɬьɫɹ ɧɚ ɫɬɚɬɢɫɬɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɢɝɧɚɥɭ 

ɨɩɢɫɭɸɬь ɝɚɭɫɫɨɜɿ, ɩɭɚɫɫɨɧɿɜɫьɤɿ, ɦɚɪɤɨɜɫьɤɿ, ɚ ɬɚɤɨɠ ɩɨɞɿɛɧɿ ɩɪɨɰɟɫɢ            

[77 – 79].  

Ȼɭɞь-ɹɤɚ ɫɢɫɬɟɦɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɩɿɞ ɱɚɫ 

ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɟɪɟɠɟɜɢɯ ɨɛ’єɤɬɿɜ, ɬɨɛɬɨ ɨɛ’єɤɬɿɜ, ɹɤɿ ɫɤɥɚɞɚɸɬьɫɹ ɡ 

ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ, ɩɨɬɪɟɛɭє, ɹɤ ɦɿɧɿɦɭɦ, ɜɿɞɨɦɨɫɬɟɣ ɩɪɨ 

ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ ʀɯɧьɨʀ ɫɬɪɭɤɬɭɪɢ, ɚ ɬɚɤɨɠ ɪɟɡɭɥьɬɚɬɿɜ ɚɧɚɥɿɡɭ ɫɬɪɭɤɬɭɪɢ 

ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ. əɤɳɨ ɩɨɞɿɛɧɿ ɨɛ’єɤɬɢ ɫɩɨɱɚɬɤɭ ɚɛɨ ɜ ɪɟɡɭɥьɬɚɬɿ ɩɨɲɤɨɞɠɟɧь 

ɱɚɫɬɤɨɜɨ  ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɡ ɬɚɤɢɦ ɚɧɚɥɿɡɨɦ ɜɢɧɢɤɚɸɬь ɩɪɨɛɥɟɦɢ 

[80]. 

ȼ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɞɨɫɥɿɞɧɢɤ ɦɚє ɡɦɨɝɭ ɨɬɪɢɦɚɬɢ ɥɢɲɟ ɨɛɦɟɠɟɧɭ 

ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɡɧɚɱɟɧɧɹ ɞɟɹɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  ɱɚɫɬɢɧɢ ɦɟɪɟɠɟɜɨɝɨ 

ɨɛ’єɤɬɚ ɡɚ ɞɟɹɤɢɣ ɩɟɪɿɨɞ ɞɨ ɩɨɬɨɱɧɨɝɨ ɱɚɫɭ ɜɤɥɸɱɧɨ. ɐɟ ɦɨɠɭɬь ɛɭɬɢ 

ɜɢɦɿɪɸɜɚɧɿ ɧɚ ɞɨɫɬɭɩɧɿɣ ɱɚɫɬɢɧɿ ɱɚɫɨɜɿ ɬɪɟɧɞɢ ɩɚɪɚɦɟɬɪɿɜ ɫɬɚɧɭ 

ɬɟɪɦɨɞɢɧɚɦɿɱɧɢɯ ɫɢɫɬɟɦ (ɬɟɦɩɟɪɚɬɭɪɚ, ɬɢɫɤ, ɤɨɧɰɟɧɬɪɚɰɿɹ, ɬɨɳɨ), ɦɟɯɚɧɿɱɧɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ (ɧɚɩɪɭɠɟɧɧɹ, ɞɟɮɨɪɦɚɰɿɹ, ɬɨɳɨ), 

ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɤɥɚɞɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɬɚ ɛɚɝɚɬɨ ɿɧɲɨɝɨ. 

Ɂɪɨɡɭɦɿɥɨ, ɳɨ ɜ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɧɚɹɜɧɿɫɬь ɥɢɲɟ ɱɚɫɬɢɧɢ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 

ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɟɜɨɝɨ ɨɛ’єɤɬɚ, ɹɤɭ, ɬɢɦ ɧɟ ɦɟɧɲ, ɧɟɨɛɯɿɞɧɨ ɪɨɡɩɿɡɧɚɬɢ, 

ɜɿɞɧɨɫɢɬь ɫɢɫɬɟɦɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɞɨ ɫɢɫɬɟɦ, ɳɨ ɧɚɜɱɚɸɬьɫɹ. Ɍɚɤɿ ɫɢɫɬɟɦɢ 

ɚɜɬɨɦɚɬɢɡɨɜɚɧɨ ɪɨɡɩɿɡɧɚɸɬь ɨɛɪɚɡɢ ɜ ɭɦɨɜɚɯ ɱɚɫɬɤɨɜɨ ɜɬɪɚɱɟɧɢɯ ɚɛɨ ɜɢɦɭɲɟɧɨ 

ɪɨɡɩɚɪɚɥɟɥɟɧɢɯ ɞɚɧɢɯ, ɜɨɧɢ ɦɨɠɭɬь ɡ ɞɟɹɤɨɸ ɜɿɪɨɝɿɞɧɿɫɬɸ ɣ ɩɨɦɢɥɹɬɢɫɹ. ȼɫɟ 
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ɰɟ є ɨɡɧɚɤɨɸ ɫɢɫɬɟɦ ɿɡ ɲɬɭɱɧɢɦ ɿɧɬɟɥɟɤɬɨɦ [81, 82]. 

Ɍɪɟɛɚ ɬɚɤɨɠ ɦɚɬɢ ɧɚ ɭɜɚɡɿ ɬɟ, ɳɨ ɧɚɞɿɣɧɿɫɬь ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɜ ɰɿɥɨɦɭ 

ɜɢɡɧɚɱɚєɬьɫɹ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ʀɯ ɟɥɟɦɟɧɬɿɜ ɿ ɡɜ'ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ. ɉɪɢ ɰьɨɦɭ ɡɚ 

ɧɚɹɜɧɨɫɬɿ ɞɟɤɿɥьɤɨɯ ɟɥɟɦɟɧɬɿɜ ɭ ɫɢɫɬɟɦɿ ɜɚɠɥɢɜɨɸ ɩɪɨɛɥɟɦɨɸ ɨɰɿɧɤɢ 

ɧɚɞɿɣɧɨɫɬɿ ɨɫɬɚɧɧьɨʀ є ɜɪɚɯɭɜɚɧɧɹ ɡɧɚɱɭɳɨɫɬɿ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ ɿ ɣɨɝɨ ɜɤɥɚɞɭ ɜ 

ɧɚɞɿɣɧɿɫɬь ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ Д83, 84].  

ɍ ɪɚɡɿ ɜɢɫɨɤɢɯ ɜɢɦɨɝ ɞɨ ɧɚɞɿɣɧɨɫɬɿ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ, ɧɚɩɪɢɤɥɚɞ, ɩɪɢ 

ɟɤɫɩɥɭɚɬɚɰɿʀ ɚɬɨɦɧɢɯ ɫɬɚɧɰɿɣ, ʀɯ ɟɥɟɦɟɧɬɢ ɩɿɞɞɚɸɬьɫɹ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɳɨ 

ɜɢɡɧɚɱɚє ɹɤ ɜɢɛɿɪ ɟɥɟɦɟɧɬɿɜ, ɬɚɤ ɿ ɜɫɿ ɪɿɲɟɧɧɹ, ɩɨɜ'ɹɡɚɧɿ ɡ ʀɯ ɬɟɯɧɿɱɧɢɦ 

ɨɛɫɥɭɝɨɜɭɜɚɧɧɹɦ Д85]. 

ɉɪɢ ɪɨɡɝɥɹɞɿ ɦɟɪɟɠɟɜɨʀ ɧɚɞɿɣɧɨɫɬɿ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɦɟɪɟɠ ɨɫɬɚɧɧɿ 

ɡɚɡɜɢɱɚɣ ɨɩɢɫɭɸɬьɫɹ ɝɪɚɮɨɦ, ɞɟ ɪɟɛɪɚ ɜɿɞɨɛɪɚɠɚɸɬь ɦɟɪɟɠɟɜɿ ɤɚɧɚɥɢ, ɚ ɜ 

ɹɤɨɫɬɿ ɜɭɡɥɿɜ ɜɢɫɬɭɩɚɸɬь ɪɨɛɨɱɿ ɫɬɚɧɰɿʀ, ɫɟɪɜɟɪɢ, ɩɨɜɬɨɪɸɜɚɱɿ, ɩɟɪɟɦɢɤɚɱɿ, 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɢ ɚɛɨ ɿɧɲɿ ɩɪɢɫɬɪɨʀ Д86]. 

ȼɢɯɿɞ ɡ ɥɚɞɭ ɪɨɛɨɱɨʀ ɫɬɚɧɰɿʀ (ɬɟɪɦɿɧɚɥьɧɨɝɨ ɜɭɡɥɭ) ɫɬɜɨɪɸє ɬɚɤɿ ɩɪɨɛɥɟɦɢ 

ʀʀ ɤɨɪɢɫɬɭɜɚɱɟɜɿ, ɹɤɿ ɿɧɲɿ ɤɨɪɢɫɬɭɜɚɱɿ, ɲɜɢɞɲɟ ɡɚ ɜɫɟ, ɧɟ ɩɨɦɿɬɹɬь, ɚɥɟ ɜɿɞɦɨɜɚ 

ɫɟɪɜɟɪɚ ɩɨɡɧɚɱɢɬьɫɹ ɧɚ ɪɨɛɨɬɿ ɜɫɿɯ ɣɨɝɨ ɤɥɿєɧɬɿɜ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɜɿɞɞɚɥɟɧɢɯ. 

ȼɢɯɿɞ ɠɟ ɡ ɥɚɞɭ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ (ɹɤɳɨ ɰɟ ɬɪɚɧɡɢɬɧɢɣ ɜɭɡɨɥ) ɦɨɠɟ ɜɩɥɢɧɭɬɢ ɧɚ 

ɪɨɛɨɬɭ ɰɿɥɨɝɨ ɪɟɝɿɨɧɭ. Ɂɜɿɞɫɢ ɜɢɞɧɨ, ɳɨ ɨɤɪɟɦɿ ɜɭɡɥɢ ɦɨɠɭɬь ɩɨ-ɪɿɡɧɨɦɭ 

ɜɩɥɢɜɚɬɢ ɧɚ ɪɨɛɨɬɭ ɦɟɪɟɠɿ ɜ ɰɿɥɨɦɭ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɚɪɚɦɟɬɪɢ ɧɚɞɿɣɧɨɫɬɿ ɱɚɫɬɨ ɡɚɥɟɠɚɬь ɜɿɞ ɜɟɤɬɨɪɚ 

ɡɚɜɚɧɬɚɠɟɧь (ɫɩɢɫɤɭ ɡɧɚɱɟɧь ɡɚɜɚɧɬɚɠɟɧь ɤɚɧɚɥɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬь ɧɚ 

ɞɨɫɬɭɩɧɿɫɬь ɬɚ ɹɤɿɫɬь ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ). Ɂ ɰɿєʀ ɩɪɢɱɢɧɢ ɩɪɢ ɮɨɪɦɭɥɸɜɚɧɧɿ ɡɚɞɚɱɿ 

ɨɰɿɧɤɢ ɧɚɞɿɣɧɨɫɬɿ ɜɢɡɧɚɱɚɸɬь, ɹɤɿ ɡ ɩɚɪɚɦɟɬɪɿɜ ɜɚɠɥɢɜɿμ ɡɜ'ɹɡɧɿɫɬь, ɩɪɨɩɭɫɤɧɚ 

ɡɞɚɬɧɿɫɬь, ɱɚɫ ɜɿɞɧɨɜɥɟɧɧɹ ɡɜ'ɹɡɧɨɫɬɿ ɚɛɨ ɦɿɧɿɦɿɡɚɰɿɹ ɡɚɬɪɢɦɨɤ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 

ɇɚ ɩɪɚɤɬɢɰɿ, ɧɚɜɿɬь ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɧɚɣɩɪɨɞɭɤɬɢɜɧɿɲɿ ɨɛɱɢɫɥɸɜɚɥьɧɿ 

ɫɢɫɬɟɦɢ, ɦɨɠɧɚ ɨɰɿɧɢɬɢ ɧɚɞɿɣɧɿɫɬь ɦɟɪɟɠɿ ɥɢɲɟ ɡ ɨɛɦɟɠɟɧɨɸ ɤɿɥьɤɿɫɬɸ ɜɭɡɥɿɜ. 

Ɂ-ɡɚ ɬɪɢɜɚɥɨɫɬɿ ɩɪɹɦɢɯ ɨɛɱɢɫɥɟɧь ɫɤɥɚɞɧɨɫɬɿ ɚɥɝɨɪɢɬɦɿɜ ɛɚɝɚɬɨ ɞɨɫɥɿɞɧɢɤɿɜ 

ɨɛɦɟɠɭɸɬьɫɹ ɥɢɲɟ ɨɰɿɧɤɨɸ ɦɨɠɥɢɜɢɯ ɦɟɠ ɧɚɞɿɣɧɨɫɬɿ Д87, 88]. 

ɑɟɪɟɡ ɜɿɞɫɭɬɧɿɫɬь ɩɪɢɣɧɹɬɧɨʀ ɦɨɞɟɥɿ ɦɟɯɚɧɿɡɦɭ ɜɬɪɚɬ ɜ ɦɟɪɟɠɿ ɬɚ 
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ɫɤɥɚɞɧɨɫɬɿ ɪɨɡɪɚɯɭɧɤɭ ɦɟɪɟɠɟɜɨʀ ɧɚɞɿɣɧɨɫɬɿ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ 

ɫɩɪɨɳɟɧɿ ɦɨɞɟɥɿ ɡ ɞɢɫɤɪɟɬɧɨɸ ɣɦɨɜɿɪɧɿɫɬɸ, ɜ ɹɤɢɯ ɩɟɪɟɞɛɚɱɚєɬьɫɹ, ɳɨ 

ɦɟɪɟɠɟɜɿ ɤɨɦɩɨɧɟɧɬɢ (ɜɭɡɥɢ ɿ ɪɟɛɪɚ) ɦɨɠɭɬь ɩɟɪɟɛɭɜɚɬɢ ɥɢɲɟ ɭ ɞɜɨɯ ɫɬɚɧɚɯμ 

ɩɪɚɰɸє ɚɛɨ ɧɟ ɩɪɚɰɸє.  

ɉɪɢ ɰьɨɦɭ, ɹɤ ɩɪɚɜɢɥɨ, ɫɬɚɧ ɛɭɞь-ɹɤɨɝɨ ɦɟɪɟɠɟɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 

ɨɩɢɫɭєɬьɫɹ ɜɢɩɚɞɤɨɜɨɸ ɜɟɥɢɱɢɧɨɸ, ɹɤɚ ɧɟ ɡɚɥɟɠɢɬь ɜɿɞ ɫɬɚɧɭ ɿɧɲɢɯ 

ɤɨɦɩɨɧɟɧɬɿɜ.  

ɍ ɛɚɝɚɬьɨɯ ɜɢɩɚɞɤɚɯ ɦɨɠɭɬь ɜɿɞɦɨɜɥɹɬɢ ɹɤ ɞɭɝɢ, ɬɚɤ ɿ ɜɭɡɥɢ. Ɉɬɠɟ, 

ɞɨɜɨɞɢɬьɫɹ ɜɢɜɱɚɬɢ ɦɨɞɟɥɿ, ɡɞɚɬɧɿ ɪɟɚɝɭɜɚɬɢ ɿ ɧɚ ɜɿɞɦɨɜɢ ɜɭɡɥɿɜ, ɿ ɧɚ ɨɛɪɢɜɢ ɞɭɝ 

[89].  

Ⱦɥɹ ɜɢɩɚɞɤɭ ɨɪɿєɧɬɨɜɚɧɢɯ ɦɟɪɟɠ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɨɩɨɥɨɝɿɱɧɨɝɨ 

ɩɟɪɟɬɜɨɪɟɧɧɹ ɡɚɜɞɚɧɧɹ ɡ ɧɟɧɚɞɿɣɧɢɦɢ ɪɟɛɪɚɦɢ ɿ ɜɭɡɥɚɦɢ ɦɨɠɧɚ ɡɜɟɫɬɢ ɞɨ 

ɡɚɞɚɱɿ ɡ ɚɛɫɨɥɸɬɧɨ ɧɚɞɿɣɧɢɦɢ ɜɭɡɥɚɦɢ ɿ ɧɟɧɚɞɿɣɧɢɦɢ ɪɟɛɪɚɦɢ. ɍ ɤɨɠɧɨɦɭ 

ɜɢɩɚɞɤɭ ɞɭɝɚ, ɹɤɚ ɡɚɦɿɳɭє ɜɭɡɥɢ, ɭɫɩɚɞɤɨɜɭє ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɿɞɩɨɜɿɞɧɢɯ 

ɜɭɡɥɿɜ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɛɚɝɚɬɨ ɩɪɚɤɬɢɱɧɢɯ ɞɨɞɚɬɤɿɜ ɜɢɦɚɝɚɸɬь ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɦɨɞɟɥɟɣ, ɹɤ ɡ ɪɿɡɧɨɸ ɧɚɞɿɣɧɿɫɬɸ ɤɨɦɩɨɧɟɧɬɿɜ, ɬɚɤ ɿ ɡ ɪɿɡɧɢɦ ɜɧɟɫɤɨɦ ɰɢɯ 

ɤɨɦɩɨɧɟɧɬɿɜ ɜ ɧɚɞɿɣɧɿɫɬь ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ.  

ɀɢɬɬєɜɢɣ ɰɢɤɥ ɨɛ'єɤɬɿɜ – ɫɤɥɚɞɧɢɯ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ (ɧɚɩɪɢɤɥɚɞ, 

ɤɨɦɩ'ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɬɨɳɨ) ɜɢɡɧɚɱɚєɬьɫɹ ɡɧɚɱɧɨɸ 

ɤɿɥьɤɿɫɬɸ ɡɨɜɧɿɲɧɿɯ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɮɚɤɬɨɪɿɜ, ɱɚɫɬɢɧɚ ɡ ɹɤɢɯ ɧɨɫɢɬь 

ɞɟɬɟɪɦɿɧɨɜɚɧɢɣ ɚɛɨ ɫɬɨɯɚɫɬɢɱɧɢɣ ɯɚɪɚɤɬɟɪ. Ⱦɨ ɰɢɯ ɮɚɤɬɨɪɿɜ ɧɚɥɟɠɚɬь ɪɿɡɧɿ 

ɭɦɨɜɢ ɡɨɜɧɿɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɟɤɫɩɥɭɚɬɚɰɿɣɧɟ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɡɦɿɧɧɿɫɬь 

ɪɨɛɨɬɢ, ɩɿɞɝɨɬɨɜɥɟɧɿɫɬь ɨɛɫɥɭɝɨɜɭɸɱɨɝɨ ɩɟɪɫɨɧɚɥɭ, ɡɚɝɚɥьɧɚ ɤɭɥьɬɭɪɚ 

ɜɢɪɨɛɧɢɰɬɜɚ, ɬɨɳɨ.  

ȼ ɪɟɡɭɥьɬɚɬɿ, ɮɨɪɦɭєɬьɫɹ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɤɨɠɧɨʀ 

ɫɢɫɬɟɦɢ, ɨɛɭɦɨɜɥɟɧɢɣ ɦɧɨɠɢɧɨɸ ɜɧɭɬɪɿɲɧɿɯ ɮɚɤɬɨɪɿɜ – ɫɩɪɚɜɧɿɫɬɸ ɚɛɨ 

ɩɨɲɤɨɞɠɟɧɧɹɦ ɬɢɯ ɚɛɨ ɿɧɲɢɯ ɡɜ'ɹɡɤɿɜ ɚɛɨ ɜɭɡɥɿɜ, ɜɬɨɦɨɸ ɟɥɟɦɟɧɬɿɜ ɤɨɧɫɬɪɭɤɰɿʀ 

ɿ ɬ. ɩ. Ɉɫɨɛɥɢɜɿɫɬɸ ɹɤ ɡɨɜɧɿɲɧɿɯ, ɬɚɤ ɿ ɜɧɭɬɪɿɲɧɿɯ ɱɢɧɧɢɤɿɜ є ɬɟ, ɳɨ ʀɯ ɡɧɚɱɟɧɧɹ 

ɦɨɠɭɬь ɫɭɬɬєɜɨ ɜɿɞɪɿɡɧɹɬɢɫь ɭ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ ɡ ɦɧɨɠɢɧɢ ɨɛ'єɤɬɿɜ, ɳɨ 
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ɫɤɥɚɞɚɸɬь ɫɢɫɬɟɦɭ. ɐɟ ɩɨɜ'ɹɡɚɧɨ ɹɤ ɡ ɨɛ'єɤɬɢɜɧɢɦɢ (ɧɚɩɪɢɤɥɚɞ, ɤɥɿɦɚɬɨɦ 

ɪɟɝɿɨɧɭ, ɞɟ ɟɤɫɩɥɭɚɬɭєɬьɫɹ ɫɢɫɬɟɦɚ), ɬɚɤ ɿ ɡ ɫɭɛ'єɤɬɢɜɧɢɦɢ ɨɛɫɬɚɜɢɧɚɦɢ, ɹɤɿ 

ɦɚɸɬь ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɤɨɧɤɪɟɬɧɢɯ ɜɢɤɨɧɚɜɰɿɜ. 

ȼ ɛɭɞь-ɹɤɨɦɭ ɜɢɩɚɞɤɭ, ɡɜɚɠɚɸɱɢ ɧɚ ɨɫɨɛɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɚɦɟ ɰьɨɝɨ 

ɜɢɞɭ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɧɚɣɜɚɠɥɢɜɿɲɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɬɨɝɨ 

ɚɛɨ ɿɧɲɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɲɥɹɯɨɦ ɪɨɡɤɪɢɬɬɹ 

ɧɟɜɢɡɧɚɱɟɧɨɫɬɟɣ ɜ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɟɜɢɯ ɫɬɪɭɤɬɭɪ є ɣɨɝɨ ɱɚɫɨɜɚ ɫɤɥɚɞɧɿɫɬь. 

Ɉɫɤɿɥьɤɢ ɜɿɞɨɦɿ ɦɟɬɨɞɢ ɧɚɣɱɚɫɬɿɲɟ ɫɤɥɚɞɚɸɬьɫɹ ɡ ɨɤɪɟɦɢɯ ɩɨɫɥɿɞɨɜɧɢɯ ɟɬɚɩɿɜ 

ɩɟɪɟɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ, ɱɚɫɬɨ ɜɢɯɨɞɢɬь ɬɚɤ, ɳɨ ɨɞɢɧ ɚɛɨ ɞɜɚ ɟɬɚɩɢ «ɬɹɝɧɭɬь 

ɧɚɡɚɞ» ɩɨ ɰьɨɦɭ ɩɨɤɚɡɧɢɤɭ ɭɜɟɫь ɦɟɬɨɞ. 

Ɋɨɡɝɥɹɧɟɦɨ ɿɫɧɭɸɱɿ ɲɥɹɯɢ ɛɨɪɨɬьɛɢ ɿɡ ɰɢɦ ɹɜɢɳɟɦ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ «ɜɭɡьɤɢɯ ɦɿɫɰь» ɬɚɤɢɯ ɦɟɬɨɞɿɜ. 

 

 

1.4 ɉɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɡɚ 

ɞɨɩɨɦɨɝɨɸ  ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ 

 

Ɉɞɧɢɦ ɡ ɫɭɬɬєɜɢɯ ɦɟɬɨɞɿɜ ɡɚɦɿɧɢ ɱɚɫɨɜɨ ɫɤɥɚɞɧɢɯ ɟɬɚɩɿɜ ɜ ɩɪɨɰɟɫɚɯ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ є, ɬɚɤ ɡɜɚɧɢɣ, ɦɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ.  

ȼɿɪɬɭɚɥьɧɢɦ ɨɛ’єɤɬɨɦ ɧɚɡɢɜɚɸɬь ɬɚɤɢɣ ɭɹɜɧɢɣ (ɩɪɨɦɿɠɧɢɣ) ɫɬɚɧ 

ɨɛ’єɤɬɚ, ɹɤɢɣ ɧɟ ɦɨɠɟ ɛɭɬɢ ɜɿɞɬɜɨɪɟɧɢɣ ɜ ɪɟɚɥьɧɿɣ ɩɪɚɤɬɢɰɿ, ɚɥɟ ɧɚ ɪɿɜɧɿ ɦɨɞɟɥɿ 

ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɩɨɬɪɟɛ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [63].  

ȼɿɪɬɭɚɥьɧɿ ɨɛ’єɤɬɢ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɠɢɬɬєɜɨɝɨ 

ɰɢɤɥɭ ɨɛ’єɤɬɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ .  

ɇɚɩɪɢɤɥɚɞ, ɡ ɦɟɬɨɸ ɨɩɬɢɦɿɡɚɰɿʀ ɤɨɧɫɬɪɭɤɰɿɣ ɬɚ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ 

ɨɛ’єɤɬɿɜ ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ ɜɿɪɬɭɚɥьɧɿ ɨɛ’єɤɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɩɪɢ 

ɩɪɨɟɤɬɭɜɚɧɧɿ ɞɟɬɚɥɟɣ ɨɩɬɢɦɚɥьɧɨʀ ɮɨɪɦɢ, ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ ɜɭɡɥɿɜ ɿ 

ɞɟɬɚɥɟɣ ɦɚɲɢɧ, ɹɤɿ ɩɿɞɥɹɝɚɸɬь ɪɟɝɟɧɟɪɚɰɿʀ ɧɚ ɜɢɩɚɞɨɤ ɩɨɲɤɨɞɠɟɧɧɹ, ɚ ɬɚɤɨɠ ɡ 

ɦɟɬɨɸ ɡɧɢɠɟɧɧɹ ɱɚɫɨɜɨʀ ɫɤɥɚɞɧɨɫɬɿ ɭɩɪɚɜɥɿɧɧɹ ɲɜɢɞɤɨɩɥɢɧɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɜ 

ɦɚɲɢɧɚɯ. 
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ɏɚɣ, ɧɚɩɪɢɤɥɚɞ, ɞɥɹ ɨɩɬɢɦɿɡɚɰɿʀ ɩɟɜɧɨɝɨ ɨɛ`єɤɬɚ ɜ ɪɚɦɤɚɯ ɡɚɫɬɨɫɨɜɚɧɨɝɨ 

ɦɟɬɨɞɭ ɨɩɬɢɦɿɡɚɰɿʀ ɬɪɟɛɚ ɡɞɿɣɫɧɸɜɚɬɢ ɞɢɫɤɪɟɬɧɟ ɩɟɪɟɛɢɪɚɧɧɹ ɞɟɹɤɨɝɨ 

ɩɚɪɚɦɟɬɪɚ Ⱥ, ɚɥɟ ɪɨɡɜ`ɹɡɭɸɱɢɣ ɚɥɝɨɪɢɬɦ ɬɚɤɢɣ ɪɭɯ ɡɚɛɨɪɨɧɹє (ɡɚɛɨɪɨɧɚ Ⱥ). 

ɏɚɣ ɪɭɯɨɦ ɜɡɞɨɜɠ ɩɚɪɚɦɟɬɪɭ Ȼ ɬɚɤɨɠ ɦɨɠɧɚ ɨɩɬɢɦɿɡɭɜɚɬɢ ɨɛ`єɤɬ (ɧɚɡɜɟɦɨ ɰɟɣ 

ɩɪɨɰɟɫ ɤɜɚɡɿɨɩɬɢɦɿɡɚɰɿєɸ), ɚɥɟ ɬɚɤɢɣ ɪɭɯ ɡɚɛɨɪɨɧɹє ɮɿɡɢɱɧɚ ɚɛɨ ɿɧɲɚ ɩɪɢɪɨɞɚ 

ɫɚɦɨɝɨ ɨɛ`єɤɬɚ (ɡɚɛɨɪɨɧɚ Ȼ).  

ȼ ɩɪɚɤɬɢɰɿ ɪɟɚɥьɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɡɚɛɨɪɨɧɚ Ȼ ɧɟɡɞɨɥɚɧɧɚμ ɧɟɦɨɠɥɢɜɨ 

ɫɬɜɨɪɢɬɢ ɨɛ`єɤɬ, ɹɤɢɣ ɫɤɥɚɞɚєɬьɫɹ ɨɞɧɨɱɚɫɧɨ ɡ ɪɿɡɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɚɛɨ ɧɚ ɹɤɢɣ ɜ 

ɨɞɧɿɣ ɬɨɱɰɿ ɨɞɧɨɱɚɫɧɨ ɞɿɸɬь ɫɢɥɢ ɪɿɡɧɨʀ ɜɟɥɢɱɢɧɢ. Іɧɬɟɥɟɤɬɭɚɥьɧɚ ɬɟɯɧɨɥɨɝɿɹ 

«ɦɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ`єɤɬɚ» ɬɚɤɿ ɫɢɬɭɚɰɿʀ ɞɨɡɜɨɥɹє, ɪɨɛɥɹɱɢ ɡɚɛɨɪɨɧɭ Ȼ ɧɟ 

ɚɛɫɨɥɸɬɧɨɸ, ɚ ɬɚɤɨɸ, ɹɤɚ ɦɚє ɞɟɹɤɭ ɫɤɿɧɱɟɧɧɭ «ɠɨɪɫɬɤɿɫɬь». Ɍɨɞɿ, ɹɤɳɨ 

ɡɚɛɨɪɨɧɚ Ȼ ɦɟɧɲ ɠɨɪɫɬɤɚ, ɧɿɠ ɡɚɛɨɪɨɧɚ Ⱥ, ɬɨ ɪɭɯɚɸɱɢɫь ɭ ɧɚɩɪɹɦɤɭ Ȼ, 

ɡɧɚɣɞɟɦɨ ɤɜɚɡɿɨɩɬɢɦɚɥьɧɢɣ (ɜɿɪɬɭɚɥьɧɢɣ) ɨɛ`єɤɬ. Ⱦɚɥɿ ɡɚɥɢɲɚєɬьɫɹ ɮɿɧɿɲɧɢɣ 

ɩɟɪɟɯɿɞ ɜɿɞ ɤɜɚɡɿɨɩɬɢɦɚɥьɧɨɝɨ ɞɨ ɨɩɬɢɦɚɥьɧɨɝɨ ɨɛ`єɤɬɚ. Ɂɚɞɚɱɚ ɪɨɡɜ`ɹɡɚɧɚ ɣ 

ɠɨɪɫɬɤɚ ɡɚɛɨɪɨɧɚ Ⱥ ɨɛɿɣɞɟɧɚ [63].  

Ɋɟɡɭɥьɬɚɬ – ɡɧɚɱɧɟ ɡɧɢɠɟɧɧɹ ɱɚɫɨɜɨʀ ɫɤɥɚɞɧɨɫɬɿ ɨɩɬɢɦɿɡɚɰɿʀ. Ɍɚɤɢɦ 

ɱɢɧɨɦ, ɦɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ ɫɤɥɚɞɚєɬьɫɹ, ɹɤ ɦɿɧɿɦɭɦ, ɡ ɞɜɨɯ ɟɬɚɩɿɜμ 

ɤɜɚɡɿɨɩɬɢɦɿɡɚɰɿʀ ɿ ɮɿɧɿɲɧɨɝɨ ɩɟɪɟɯɨɞɭ. Ɋɿɡɧɨɦɚɧɿɬɧɿɫɬь ɩɿɞɯɨɞɿɜ ɞɨɡɜɨɥɹє 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɟɣ ɦɟɬɨɞ ɹɤ ɧɚ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɬɚɤ ɿ ɧɚ ɟɬɚɩɿ ɭɩɪɚɜɥɿɧɧɹ 

ɨɛ'єɤɬɨɦ. 

ɍ ɩɪɚɤɬɢɰɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ ɨɛ'єɤɬɿɜ ɧɚɣɱɚɫɬɿɲɟ 

ɞɨɜɨɞɢɬьɫɹ ɨɩɬɢɦɿɡɭɜɚɬɢ ɤɨɧɮɿɝɭɪɚɰɿɸ ɞɟɬɚɥɟɣ, ɨɫɤɿɥьɤɢ ɜɥɚɫɬɢɜɨɫɬɿ ʀɯ 

ɦɚɬɟɪɿɚɥɭ ɬɚ ɡɨɜɧɿɲɧɿ ɜɩɥɢɜɢ ɧɚɛɚɝɚɬɨ ɦɟɧɲɟ ɡɚɥɟɠɚɬь ɜɿɞ ɛɚɠɚɧɧɹ 

ɤɨɧɫɬɪɭɤɬɨɪɚ. ɉɪɹɦɚ ɡɚɞɚɱɚ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ, ɩɪɢ ɚɧɚɥɿɡɿ 

ɜɚɪɿɚɧɬɿɜ ɩɪɨɟɤɬɭ. ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɫɤɥɚɞɧɢɯ ɨɛ'єɤɬɿɜ ɪɟɡɭɥьɬɚɬ ɪɨɡɪɚɯɭɧɤɭ ɧɟ 

ɡɚɜɠɞɢ ɨɱɟɜɢɞɧɢɣ, ɿ ɨɩɬɢɦɚɥьɧɟ ɪɿɲɟɧɧɹ ɜɢɯɨɞɢɬь ɬɿɥьɤɢ ɩɿɫɥɹ ɝɟɧɟɪɭɜɚɧɧɹ ɣ 

ɜɿɞɤɢɞɚɧɧɹ ɞɟɤɿɥьɤɨɯ ɩɪɨɦɿɠɧɢɯ ɜɚɪɿɚɧɬɿɜ.  

Ɇɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ ɜ ɩɪɨɟɤɬɭɜɚɧɧɿ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɜ 

ɫɭɤɭɩɧɨɫɬɿ ɡ ɱɢɫɟɥьɧɢɦɢ ɦɟɬɨɞɚɦɢ (ɧɚɩɪɢɤɥɚɞ ɦɟɬɨɞɨɦ ɫɤɿɧɱɟɧɧɢɯ ɟɥɟɦɟɧɬɿɜ) ɿ 

ɡɚɛɟɡɩɟɱɭє ɩɪɢɫɤɨɪɟɧɢɣ ɪɨɡɪɚɯɭɧɨɤ ɨɩɬɢɦɚɥьɧɢɯ ɜɟɤɬɨɪɿɜ ɤɨɧɮɿɝɭɪɚɰɿʀ ɞɟɬɚɥɟɣ 
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ɦɟɯɚɧɿɱɧɨɝɨ ɜɭɡɥɚ ɿ (ɚɛɨ) ʀɯɧɿɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨ ɜɿɞɨɦɢɯ ɜɟɤɬɨɪɚɯ ɡɨɜɧɿɲɧьɨɝɨ 

ɜɩɥɢɜɭ ɧɚ ɜɭɡɨɥ ɿ ɩɪɢɩɭɫɬɢɦɿɣ ɪɟɚɤɰɿʀ ɧɚ ɰɟɣ ɜɩɥɢɜ.  

ȼ ɩɪɚɤɬɢɰɿ ɨɩɬɢɦɿɡɚɰɿʀ ɩɥɚɧɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɬɜɨɪɟɧɧɹ ɉȻɄɆ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɦɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ, ɨɱɟɜɢɞɧɨ, ɦɨɠɟ ɛɭɬɢ 

ɡɚɫɬɨɫɨɜɧɢɣ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɩɟɪɟɛɭɞɨɜɢ ɡɚɝɚɥьɧɢɯ ɦɟɬɨɞɿɜ ɤɥɚɫɢɮɿɤɚɰɿʀ ɿɡ 

ɜɤɥɸɱɟɧɧɹɦ ɞɨ ɧɢɯ ɿɫɧɭɸɱɢɯ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɦɟɪɟɠɟɜɢɯ ɫɬɪɭɤɬɭɪ, ɩɟɪɟɪɨɛɥɟɧɢɯ ɩɿɞ ɲɜɢɞɤɨɡɦɿɧɧɿ ɭɦɨɜɢ ɿɫɧɭɜɚɧɧɹ ɬɚ ɰɿɥɟɣ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɉȻɄɆ. 

 

 

1.5 Іɧɬɟɥɟɤɬɭɚɥьɧɿ ɦɟɬɨɞɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɥɢɯ ɫɬɪɭɤɬɭɪ  

 

Ɂɚɜɞɹɤɢ ɩɪɨɦɿɠɧɨɦɭ ɩɟɪɟɬɜɨɪɟɧɧɸ ɜɿɞɛɢɬɤɿɜ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ȻɄɆ ɭ 

ɜɢɝɥɹɞɿ ɫɢɝɧɚɥɿɜ ɜɿɞ ɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ ɞɨ ɞɟɹɤɨʀ  ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɡ’ɹɜɥɹєɬьɫɹ ɦɨɠɥɢɜɿɫɬь ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɞɿɚɝɧɨɫɬɢɤɢ ȻɄɆ ɜɟɥɢɤɨʀ ɤɿɥьɤɨɫɬɿ 

ɿɫɧɭɸɱɢɯ ɧɚ ɫьɨɝɨɞɧɿ ɦɟɬɨɞɿɜ ɨɛɪɨɛɤɢ ɨɫɬɚɧɧɿɯ.  

Ɍɚɤ, ɜɿɞɨɦɢɣ ɦɟɬɨɞ, ɜ ɨɫɧɨɜɭ ɹɤɨɝɨ ɩɨɤɥɚɞɟɧɿ ɿɧɬɟɥɟɤɬɭɚɥьɧɿ ɫɬɪɭɤɬɭɪɧɿ 

ɫɬɚɬɢɫɬɢɱɧɿ ɦɨɞɟɥɿ Д80Ж, ɧɟ ɩɟɪɟɞɛɚɱɚɜ ɫɬɜɨɪɟɧɧɹ ɬɚ ɨɛɪɨɛɤɭ ɩɪɨɦɿɠɧɢɯ 

ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɚ ɪɟɡɭɥьɬɚɬ ɬɟɫɬɭɜɚɧɧɹ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɦɟɪɟɠ 

ɰɢɦ ɦɟɬɨɞɨɦ ɧɟ ɡɚɞɨɜɨɥьɧɹɜ ɩɨɬɪɟɛɢ ɜ ɩɿɞɬɪɢɦɰɿ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɫɢɫɬɟɦ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. ȼ ɦɟɬɨɞɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɫɩɨɫɨɛɢ ɮɿɥьɬɪɚɰɿʀ, ɹɤɿ 

ґɪɭɧɬɭɸɬьɫɹ ɧɚ ɪɚɰɿɨɧɚɥьɧɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɚɧɢɯ ɹɤ ɡ ɪɨɛɨɱɨʀ ɬɨɱɤɢ, ɬɚɤ ɿ ɡ ʀʀ 

ɨɤɨɥɢɰɿ Дλ0].  

ɉɪɢ ɜɢɪɿɲɟɧɧɿ ɡɚɞɚɱ ɮɿɥьɬɪɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɣɦɨɜɿɪɧɿɫɧɿ ɦɨɞɟɥɿ 

ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɿ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɫɬɚɬɢɫɬɢɱɧɿ ɤɪɢɬɟɪɿʀ ɨɩɬɢɦɚɥьɧɨɫɬɿ. ɐɟ 

ɩɨɜ'ɹɡɚɧɨ ɡ ɜɢɩɚɞɤɨɜɢɦ ɯɚɪɚɤɬɟɪɨɦ ɦɨɠɥɢɜɢɯ ɡɚɜɚɞ ɿ ɩɪɚɝɧɟɧɧɹɦ ɨɬɪɢɦɚɬɢ 

ɦɿɧɿɦɚɥьɧɭ ɜ ɫɟɪɟɞɧьɨɦɭ ɪɿɡɧɢɰɸ ɦɿɠ ɪɟɡɭɥьɬɚɬɨɦ ɨɛɪɨɛɤɢ ɬɚ ɞɟɹɤɨɝɨ 

«ɿɞɟɚɥьɧɨɝɨ» ɫɢɝɧɚɥɭ, ɹɤɢɣ ɜɿɞɛɢɜɚє ɧɟɜɿɞɨɦɢɣ ɪɟɚɥьɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ 

ɉȻɄɆ. 

Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɲɜɢɞɤɨɡɦɿɧɧɢɯ ɫɬɪɭɤɬɭɪ ɩɪɢɯɨɜɚɧɢɯ ɉȻɄɆ  ɦɚє ɡɚɝɚɥьɧɭ 
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ɪɢɫɭ ɡ ɛɭɞь-ɹɤɢɦɢ ɦɟɬɨɞɚɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ, – ɩɪɨɰɟɫ ɡɞɿɣɫɧɸєɬьɫɹ ɜ 

ɭɦɨɜɚɯ ɧɟɩɨɜɧɢɯ ɞɚɧɢɯ ɿ ɩɨɬɪɟɛɭє ɞɥɹ ɫɜɨɝɨ ɡɞɿɣɫɧɟɧɧɹ ɧɚɜɱɚɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ 

ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɫɢɫɬɟɦ [91 – 95]. 

Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɦɧɨɠɢɧɢ ɫɬɚɧɿɜ 

ɫɤɥɚɞɧɢɯ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɦɨɠɟ ɛɭɬɢ ɡɞɿɣɫɧɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɪɮɨɥɨɝɿɱɧɢɯ 

ɦɨɞɟɥɟɣ ɚɛɨ ɦɨɞɟɥɿ ɝɟɬɟɪɨɚɫɨɰɿɚɬɢɜɧɨʀ ɩɚɦ'ɹɬɿ, ɩɨɛɭɞɨɜɚɧɿɣ ɧɚ ɛɚɝɚɬɨɲɚɪɨɜɿɣ 

ɧɟɣɪɨɧɧɿɣ ɦɟɪɟɠɿ.  

Ɇɨɪɮɨɥɨɝɿɱɧɚ ɦɨɞɟɥь ɦɨɠɟ ɫɩɿɜɫɬɚɜɢɬɢ ɛɭɞь-ɹɤɿɣ ɫɬɪɭɤɬɭɪɿ ɞɟɹɤɟ ɱɢɫɥɨ, 

ɹɤɟ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɟ ɩɪɢ ɪɨɡɩɿɡɧɚɜɚɧɧɿ Д42, 75, 96]. Ƚɨɥɨɜɧɢɣ ɧɟɞɨɥɿɤ 

ɦɟɬɨɞɭ – ɜɿɞɧɨɫɧɨ ɧɢɡьɤɚ ɲɜɢɞɤɿɫɬь ɪɨɛɨɬɢ ɿɡ-ɡɚ ɜɟɥɢɤɨʀ ɤɿɥьɤɨɫɬɿ ɦɚɲɢɧɧɢɯ 

ɨɩɟɪɚɰɿɣ, ɜɢɤɨɧɭɜɚɧɢɯ ɜ ɣɨɝɨ ɪɚɦɤɚɯ Д89, 97]. 

ɇɚɬɨɦɿɫɬь ɿɫɧɭɸɬь ɦɟɬɨɞɢ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ (ɩɨɛɭɞɨɜɚɧɨɝɨ ɧɚ ɡɧɚɧɧɹɯ) 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ        

[97Ж, ɤɨɥɢ ɞɨɫɥɿɞɧɢɤɭ ɜɞɚєɬьɫɹ ɨɬɪɢɦɚɬɢ ɣɦɨɜɿɪɧɿɫɧɭ ɨɰɿɧɤɭ ɫɬɚɧɭ ɧɟɞɨɫɬɭɩɧɢɯ 

ɟɥɟɦɟɧɬɿɜ (ɚ, ɨɬɠɟ, ɿ ɜɫɿєʀ ȻɄɆ) ɩɨ ɫɢɝɧɚɥɚɯ ɜɿɞ ɞɨɫɬɭɩɧɢɯ. ɇɚ ɠɚɥь, ɬɚɤɿ 

ɦɟɬɨɞɢ ɜɿɞɪɿɡɧɹɸɬьɫɹ ɧɢɡьɤɨɸ ɲɜɢɞɤɨɞɿєɸ ɡ-ɡɚ ɫɜɨєʀ ɫɤɥɚɞɧɨɫɬɿ [80Ж, ɚɛɨ 

ɧɟɜɟɥɢɤɨɸ ɬɨɱɧɿɫɬɸ [43]. 

Ɍɚɤ, ɧɟɣɪɨɧɧɚ ɦɟɪɟɠɚ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɬɚɤɨɠ ɧɚɛɭɜɚє ɡɞɚɬɧɿɫɬь 

ɛɭɞɭɜɚɬɢ ɚɫɨɰɿɚɰɿɸ ɦɿɠ ɜɯɿɞɧɨɸ ɿ ɜɢɯɿɞɧɨɸ ɿɧɮɨɪɦɚɰɿєɸ, ɬɨɛɬɨ ɩɪɨɝɧɨɡɭɜɚɬɢ 

ɪɨɡɜɢɬɨɤ ɨɛ'єɤɬɚ.  

ȼ ɹɤɨɫɬɿ ɜɯɿɞɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɱɚɫɨɜɿ ɪɹɞɢ, ɳɨ 

ɩɪɟɞɫɬɚɜɥɹɸɬь ɡɧɚɱɟɧɧɹ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ ɧɚ ɡɚɞɚɧɨɦɭ ɿɧɬɟɪɜɚɥɿ ɱɚɫɭ. 

Ʉɿɥьɤɿɫɬь ɜɯɨɞɿɜ ɭ ɧɟɣɪɨɧɿɜ ɩɟɪɲɨɝɨ ɲɚɪɭ ɜɢɡɧɚɱɚєɬьɫɹ ɤɿɥьɤɿɫɬɸ ɡɨɜɧɿɲɧɿɯ 

ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ, ɚ ɤɿɥьɤɿɫɬь ɧɟɣɪɨɧɿɜ ɨɫɬɚɧɧьɨɝɨ ɲɚɪɭ – ɤɿɥьɤɿɫɬɸ 

ɦɿɫɰь ɩɨɲɤɨɞɠɟɧь ɫɢɫɬɟɦɢ, ɳɨ  ɜɪɚɯɨɜɭɸɬьɫɹ [98, 99].  

Ɍɨɦɭ, ɩɪɢ ɩɨɛɭɞɨɜɿ ɚɪɯɿɬɟɤɬɭɪɢ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ 

ɡɞɿɣɫɧɸɸɬь ɜɿɞɛɿɪ ɡɨɜɧɿɲɧɿɯ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɜɪɚɯɨɜɭɸɬьɫɹ, ɿ ɜɢɞɿɥɟɧɧɹ 

ɜɧɭɬɪɿɲɧɿɯ ɮɚɤɬɨɪɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɪɟɡɭɥьɬɚɬɿɜ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɿ (ɚɛɨ) ɩɨɥɿɝɨɧɧɢɯ ɜɢɩɪɨɛɭɜɚɧь ɨɞɧɨɝɨ ɡ ɨɛ'єɤɬɿɜ – ɬɢɩɨɜɨɝɨ 

ɩɪɟɞɫɬɚɜɧɢɤɚ ɦɧɨɠɢɧɢ ɫɤɥɚɞɧɢɯ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ.  
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Іɧɮɨɪɦɚɰɿɹ, ɹɤɚ  ɩɪɢ ɰьɨɦɭ ɧɚɤɨɩɢɱɭєɬьɫɹ, ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɬɚɤɨɠ ɿ ɞɥɹ 

ɧɚɜɱɚɧɧɹ ɦɟɪɟɠɿ. ȼ ɹɤɨɫɬɿ ɟɥɟɦɟɧɬɚ ɧɚɜɱɚɥьɧɨʀ ɜɢɛɿɪɤɢ (<ɩɨɬɨɱɧɢɣ ɜɯɿɞ>, 

<ɛɚɠɚɧɢɣ ɜɢɯɿɞ>) ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɩɚɪɚ (<ɭɦɨɜɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ȻɄɆ>, 

<ɪɟɚɥьɧɢɣ ɫɬɚɧ ȻɄɆ ɩɿɫɥɹ ɟɤɫɩɥɭɚɬɚɰɿʀ>) [100, 101].  

ɉɿɫɥɹ ɧɚɥɚɲɬɭɜɚɧɧɹ ɫɢɧɚɩɬɢɱɧɢɯ ɜɚɝ ɿ ɡɦɿɳɟɧь ɧɟɣɪɨɧɿɜ ɦɟɪɟɠɚ ɦɨɠɟ 

ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ ɤɥɚɫɬɟɪɢɡɚɰɿʀ ɪɟɚɥьɧɢɯ ɩɨɬɨɱɧɢɯ ɭɦɨɜ ɟɤɫɩɥɭɚɬɚɰɿʀ ɛɭɞь-

ɹɤɨɝɨ ɟɥɟɦɟɧɬɚ ȻɄɆ ɡɚ ɤɥɚɫɚɦɢ, ɹɤɿ ɜɿɞɪɿɡɧɹɸɬьɫɹ ɫɬɚɧɨɦ ɦɧɨɠɢɧɢ ɦɨɠɥɢɜɢɯ 

ɦɿɫɰь ɩɨɲɤɨɞɠɟɧɧɹ (ɫɩɪɚɜɧɢɣ, ɱɚɫɬɤɨɜɨ ɩɨɲɤɨɞɠɟɧɢɣ, ɩɨɲɤɨɞɠɟɧɢɣ 

ɩɨɜɧɿɫɬɸ), ɬɨɛɬɨ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɦɟɪɟɠɿ ɧɚ ɬɨɦɭ ɱɢ 

ɿɧɲɨɦɭ ɿɧɬɟɪɜɚɥɿ ʀʀ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ. 

ȼ ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɧɚ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɨɛ'єɤɬɿɜ ɩɨɞɿɛɧɨɝɨ ɬɢɩɭ ɦɚє 

ɫɭɬɬєɜɢɣ ɜɩɥɢɜ ɫɬɨɯɚɫɬɢɱɧɚ ɫɤɥɚɞɨɜɚ ɡɨɜɧɿɲɧɿɯ ɜɩɥɢɜɿɜ. Ⱦɥɹ ʀʀ ɜɪɚɯɭɜɚɧɧɹ ɧɚ 

ɜɯɨɞɿ ɤɨɠɧɨɝɨ ɧɟɣɪɨɧɚ ɩɟɪɲɨɝɨ ɲɚɪɭ ɩɟɪɟɞɛɚɱɟɧɢɣ ɞɨɞɚɬɤɨɜɢɣ ɫɿɧɚɩɫ, ɧɚ ɹɤɢɣ 

ɧɚɞɯɨɞɢɬь ɫɢɝɧɚɥ ɜɿɞ ɝɟɧɟɪɚɬɨɪɚ ɜɢɩɚɞɤɨɜɢɯ ɱɢɫɟɥ, ɚ ɧɚɜɱɚɧɧɹ ɦɟɪɟɠɿ 

ɩɪɨɞɨɜɠɭєɬьɫɹ ɧɚ ɜɫьɨɦɭ ɩɪɨɬɹɡɿ ɦɨɞɟɥɸɜɚɧɧɹ ɩɿɫɥɹ ɧɚɞɯɨɞɠɟɧɧɹ ɤɨɠɧɨʀ 

ɧɨɜɨʀ ɧɚɜɱɚɥьɧɨʀ ɜɢɛɿɪɤɢ – ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɫɬɚɧ ɨɛ'єɤɬɿɜ ɜ ɪɟɚɥьɧɿɣ ɟɤɫɩɥɭɚɬɚɰɿʀ 

[102 – 104]. 

Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɜ ɨɫɬɚɧɧɿɣ ɱɚɫ ɡɧɚɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɨɬɪɢɦɚɥɢ ɦɟɬɨɞɢ 

ɨɛɪɨɛɤɢ ɡɨɪɨɜɢɯ ɡɨɛɪɚɠɟɧь [90, 105 – 111Ж ɬɚ ɜɿɞɟɨɩɨɬɨɤɿɜ Д112, 113Ж, ɫɭɱɚɫɧɢɯ 

ɿɧɬɟɥɟɤɬɭɚɥьɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ Д114 – 117Ж, ɬɨɳɨ, ɹɤɿ ɧɚɞɚɸɬь 

ɦɨɠɥɢɜɨɫɬɿ «ɜɢɬɹɝɧɭɬɢ» ɡ ɧɚɜɿɬь ɩɨɲɤɨɞɠɟɧɨɝɨ ɡɨɛɪɚɠɟɧɧɹ ɫɭɬɬєɜɭ 

ɿɧɮɨɪɦɚɰɿɸ, ɧɟɨɛɯɿɞɧɭ ɞɥɹ ɞɿɚɝɧɨɫɬɢɤɢ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ, ɜɿɞɬɜɨɪɟɧɧɹ ɚɛɨ 

ɪɟɿɧɠɢɧɿɪɢɧɝɭ ȻɄɆ – ɦɟɬɨɞɢ Data Mining.  

əɤ ɜɿɞɨɦɨ, Data Mining – ɰɟ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɜɢɹɜɥɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɨɦ 

(ɚɥɝɨɪɢɬɦɚɦɢ, ɡɚɫɨɛɚɦɢ ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ) ɜ «ɫɢɪɢɯ» ɞɚɧɢɯ ɩɪɢɯɨɜɚɧɢɯ 

ɡɧɚɧь, ɹɤɿ ɪɚɧɿɲɟ ɧɟ ɫɩɨɫɬɟɪɿɝɚɥɢɫɹ, ɧɟɬɪɢɜɿɚɥьɧɿ, ɚɥɟ є ɩɪɚɤɬɢɱɧɨ ɤɨɪɢɫɧɢɦɢ 

ɬɚ ɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɥɸɞɢɧɨɸ Д118, 119].  

Ɂɚɥɢɲɚєɬьɫɹ ɥɢɲɟ ɧɟ ɞɨ ɤɿɧɰɹ ɪɨɡɪɨɛɥɟɧɨɸ ɩɪɨɛɥɟɦɚ ɜɿɞɨɛɪɚɠɟɧɧɹ 

ɫɤɥɚɞɧɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɡɨɪɨɜɟ ɡɨɛɪɚɠɟɧɧɹ, ɬɨɛɬɨ ɫɬɪɭɤɬɭɪɧɚ ɜɿɡɭɚɥɿɡɚɰɿɹ 

ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦ Д120, 121]. 
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Ⱦɿɣɫɧɨ, ɫɬɪɭɤɬɭɪɚ ȻɄɆ – ɰɟ ɧɟ ɡɨɪɨɜɢɣ ɨɛɪɚɡ. Ɇɨɠɧɚ ɥɢɲɟ ɧɚɦɚɝɚɬɢɫɹ 

ɪɨɡɝɥɹɧɭɬɢ ɞɟɹɤɢɣ ɿɧɲɢɣ, ɜɿɪɬɭɚɥьɧɢɣ ɨɛɪɚɡ, ɧɚɡɜɟɦɨ ɣɨɝɨ ɮɭɧɤɰɿєɸ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(x1, x2), ɨɞɧɨɡɧɚɱɧɨ ɩɨɜ'ɹɡɚɧɢɣ ɿɡ ɬɚɤɨɸ ɫɬɪɭɤɬɭɪɨɸ. əɤɳɨ ɬɚɤɚ 

ɮɭɧɤɰɿɹ ɜɿɞɨɛɪɚɠɟɧɚ ɭ ɜɢɝɥɹɞɿ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɹɫɤɪɚɜɨɫɬɟɣ) ɨɤɪɟɦɢɯ ɬɨɱɨɤ ɿɡ 

ɤɨɨɪɞɢɧɚɬɚɦɢ x1 ɬɚ x2 ɧɚ ɟɤɪɚɧɿ ɤɨɦɩ’ɸɬɟɪɚ ɚɛɨ ɩɚɩɟɪɨɜɨɦɭ ɧɨɫɿʀ, ɬɨ ɨɬɪɢɦɭєɦɨ 

ɬɟ ɠ ɞɜɨɜɢɦɿɪɧɟ ɡɨɛɪɚɠɟɧɧɹ. 

Ⱦɨ ɰɿєʀ ɜɿɪɬɭɚɥьɧɨʀ ɦɨɞɟɥɿ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɦɨɠɧɚ ɡɚɫɬɨɫɭɜɚɬɢ ɦɟɬɨɞ 

ɨɛɪɨɛɤɢ ɞɜɨɜɢɦɿɪɧɢɯ ɡɨɛɪɚɠɟɧь, ɹɤɢɣ ɧɚɡɢɜɚєɬьɫɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ [122, 123]. 

Ɍɚɤɢɣ ɦɟɬɨɞ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɞɥɹ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɨɫɨɛɢɫɬɨɫɬɿ ɩɨ 

ɞɚɤɬɢɥɨɝɪɚɦɚɯ [124, 125Ж ɜ ɤɪɢɦɿɧɚɥɿɫɬɢɰɿ, ɚɧɚɥɿɡɭ ɤɪɢɫɬɚɥɿɜ ɫɥьɨɡɢ [74, 126Ж ɬɚ 

ɤɪɨɜɿ Д127 – 129Ж ɜ ɦɟɞɢɰɢɧɿ, ɬɨɳɨ.  

Ɉɬɪɢɦɚɧɿ ɩɪɢ ɰьɨɦɭ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɞɨɡɜɨɥɹɸɬь ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ʀɯ ɜ 

ɚɥɝɨɪɢɬɦɚɯ ɞɥɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɫɢɫɬɟɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛɪɚɡɿɜ ɬɚ ɚɩɪɨɤɫɢɦɚɰɿʀ 

ɧɟɪɭɯɨɦɢɯ ɡɨɛɪɚɠɟɧь [90, 130 – 132].  

ɐɟɣ ɦɟɬɨɞ ɡɚɫɬɨɫɨɜɧɢɣ ɞɨ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɢɯ ɡɨɛɪɚɠɟɧь, ɹɤɿ ɡ 

ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɬɨɱɤɢ ɡɨɪɭ є ɧɚɞɥɢɲɤɨɜɢɦɢ, ɬɨɛɬɨ ɦɚɸɬь ɫɬɪɭɤɬɭɪɧɭ 

ɧɚɞɦɿɪɧɿɫɬь Д133Ж. Ɉɫɧɨɜɧɢɦ ɱɢɧɧɢɤɨɦ ɧɚɞɦɿɪɧɨɫɬɿ ɬɚɤɨɝɨ ɡɨɛɪɚɠɟɧɧɹ є ɬɚɤ 

ɡɜɚɧɚ ɧɟɫɭɱɚ ɱɚɫɬɨɬɚ, ɹɤɚ ɜɿɡɭɚɥьɧɨ ɫɩɪɢɣɦɚєɬьɫɹ ɹɤ ɦɧɨɠɢɧɚ ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ 

[134, 135].  

Ɋɨɡɝɥɹɧɟɦɨ ɩɿɞɯɿɞ, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɨɛɱɢɫɥɟɧɧɿ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɮɭɧɤɰɿɣ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɡɨɛɪɚɠɟɧь) ɡɿ ɫɬɪɭɤɬɭɪɧɨɸ ɧɚɞɦɿɪɧɿɫɬɸ Д124, 136, 137Ж. ɋɚɦɟ 

ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ є ɧɚɣɛɿɥьɲ ɡɪɭɱɧɢɦ ɧɨɫɿєɦ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ 

ɤɥɚɫɢɮɿɤɚɰɿʀ ɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɨɛɪɚɠɟɧь ɡɿ ɫɬɪɭɤɬɭɪɧɨɸ ɧɚɞɦɿɪɧɿɫɬɸ. ȼ ɹɤɨɫɬɿ 

ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɞɚɧɨɝɨ ɤɥɚɫɭ ɮɭɧɤɰɿɣ ɪɨɡɝɥɹɞɚɸɬьɫɹ ɮɭɧɤɰɿɣ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɢɯ 

ɫɬɪɭɤɬɭɪ. 

Ȼɭɞь-ɹɤɚ ɿɧɮɨɪɦɚɰɿɣɧɚ ɬɟɯɧɨɥɨɝɿɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɤɥɚɞɧɢɯ 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɜɿɞɧɨɜɥɸɜɚɧɢɯ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɨɛ’єɤɬɿɜ, ɞɨ ɹɤɢɯ, 

ɛɟɡɭɦɨɜɧɨ, ɜɿɞɧɨɫɹɬьɫɹ ȻɄɆ, ɩɨɱɢɧɚєɬьɫɹ ɿɡ ɫɬɜɨɪɟɧɧɹ ɞɟɹɤɨɝɨ ɨɛɪɚɡɭ 

ɨɫɬɚɧɧɿɯ, – ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɳɨ ɦɚє, ɬɢɦ ɧɟ ɦɟɧɲ, ɭɫɿ ɚɬɪɢɛɭɬɢ 

ɩɟɪɲɨɝɨ, ɧɟɨɛɯɿɞɧɿ ɞɥɹ ɩɨɞɚɥьɲɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɨɛɪɨɛɤɢ Д138, 
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139]. Ⱦɥɹ ɮɨɪɦɭɜɚɧɧɹ ɪɿɡɧɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɚɤɨɝɨ ɤɥɚɫɭ 

ɡɨɛɪɚɠɟɧь ɬɚɤɨɠ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɩɿɞɯɿɞ, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɨɛɱɢɫɥɟɧɧɿ ɩɨɥɹ 

ɧɚɩɪɹɦɤɿɜ [140].  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɥɟɦ ɧɚɩɪɹɦɤɿɜ ɧɚɡɢɜɚɸɬь ɩɨɥɟ ɤɭɬɿɜ ψ ɩɟɪɟɜɚɠɧɨɝɨ 

ɧɚɩɪɹɦɤɭ ɫɦɭɝ ɜ ɥɨɤɚɥьɧɿɣ ɨɤɨɥɢɰɿ ɬɨɱɤɢ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɪɢɫ. 1.5).  

 

 

 

Ɋɢɫɭɧɨɤ 1.5 – Ⱥɥьɬɟɪɧɚɬɢɜɧɢɣ ɨɩɢɫ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

 

Ʉɭɬ ɧɚɩɪɹɦɤɭ ɫɦɭɝɢ  
21

, xx  ɜ ɞɚɧɿɣ ɬɨɱɰɿ ɞɨɪɿɜɧɸє, ɡɚ ɜɢɡɧɚɱɟɧɧɹɦ, 

ɤɭɬɭ ɞɨɬɢɱɧɨʀ ɞɨ ɥɿɧɿʀ ɪɿɜɧɹ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ (ɹɫɤɪɚɜɨɫɬɿ). ɉɨɥɟ ɧɚɩɪɹɦɤɿɜ 

є ɡɪɭɱɧɢɦ ɧɨɫɿєɦ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɜɞɚɧɧɹ ɤɥɚɫɢɮɿɤɚɰɿʀ ɿ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɿɡ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ Д141, 

142].  

ɉɨɛɭɞɨɜɚ ɿɧɲɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ – ɩɨɥɹ 

ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɨɩɢɫɚɧɚ ɜ Д142, 143Ж. ɇɚ ɪɢɫ. 1.6 ɧɚɜɟɞɟɧɨ ɩɪɢɤɥɚɞ ɩɨɥɹ 

ɧɚɩɪɹɦɤɿɜ  
21

, xx  (ɛ) ɿ ɩɨɥɹ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ  
21, xx  (ɜ) ɞɥɹ ɬɟɫɬɨɜɨɝɨ 

ɫɦɭɝɚɫɬɨɝɨ ɡɨɛɪɚɠɟɧɧɹ (ɚ). 
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)                                      )                                       ) 

 

Ɋɢɫɭɧɨɤ 1.6 – Ʉɜɚɡɿɩɟɪɿɨɞɢɱɧɚ ɫɦɭɝɚɫɬɚ ɫɬɪɭɤɬɭɪɚ ɬɚ ʀʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢμ 

 – ɩɨɱɚɬɤɨɜɚ ɮɭɧɤɰɿɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ; 

 – ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ; 

 – ɩɨɥɟ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 

 

ɇɚ ɪɢɫ. 1.7 ɩɨɤɚɡɚɧɨ ɤɿɥьɤɚ ɜɢɞɿɜ ɧɚɣɩɪɨɫɬɿɲɢɯ ɤɨɧɮɿɝɭɪɚɰɿɣ ɩɨɥɿɜ 

ɧɚɩɪɹɦɤɿɜ ɞɥɹ «ɫɬɚɧɞɚɪɬɧɢɯ» ɬɟɫɬɨɜɢɯ ɫɦɭɝɚɫɬɢɯ ɡɨɛɪɚɠɟɧь [144, 145]. 

əɤ ɛɚɱɢɦɨ, ɤɨɠɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ, ɹɤ ɿ ɩɨɱɚɬɤɨɜɟ ɡɨɛɪɚɠɟɧɧɹ, ɧɚɩɪɢɤɥɚɞ 

ɜɿɞɛɢɬɤɿɜ ɩɚɥьɰɿɜ, ɬɚɤɨɠ ɦɚє ɫɜɨʀ ɿɧɞɢɜɿɞɭɚɥьɧɿ ɭɧɿɤɚɥьɧɿ ɨɫɨɛɥɢɜɨɫɬɿ, ɹɤɿ, 

ɡɚɜɞɹɤɢ ɜɢɞɚɥɟɧɧɸ ɧɚɞɥɢɲɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɧɚɞɚɸɬь ɦɨɠɥɢɜɿɫɬь ɧɚɛɚɝɚɬɨ 

ɲɜɢɞɲɟ ɤɥɚɫɢɮɿɤɭɜɚɬɢ ɩɨɱɚɬɤɨɜɟ ɡɨɛɪɚɠɟɧɧɹ Д146, 147Ж. 

 

 

1.6 ȼɢɫɧɨɜɤɢ ɬɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɞɨɫɥɿɞɠɟɧɧɹ 

 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜɫɟ ɛɿɥьɲɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɜɚɸɬь ɛɟɡɞɪɨɬɨɜɿ 

ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠ, ɹɤɿ ɞɨɡɜɨɥɹɸɬь ɡɧɚɱɧɨ ɤɪɚɳɟ ɩɪɢɫɬɨɫɨɜɭɜɚɬɢɫь ɞɨ ɩɨɬɪɟɛ 

ɜɟɥɢɤɨʀ ɤɿɥьɤɨɫɬɿ ɤɨɪɢɫɬɭɜɚɱɿɜ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. Ȼɿɥьɲ ɬɨɝɨ, ɿɫɧɭɸɬь 

ɨɛ’єɤɬɢ, ɜ ɹɤɢɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɜɢɱɚɣɧɢɯ, ɞɪɨɬɨɜɢɯ ɦɟɪɟɠ ɩɪɨɫɬɨ ɧɟɦɨɠɥɢɜɨ, 

ɧɚɩɪɢɤɥɚɞ, ɪɭɯɨɦɿ ɦɚɲɢɧɢ (ɚɜɬɨɦɨɛɿɥɿ, ɩɨɬɹɝɢ, ɬɨɳɨ), ɥɿɬɚɤɢ, ɤɨɫɦɿɱɧɿ ɚɩɚɪɚɬɢ 

ɿ ɬ.ɩ. 
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Ɋɢɫɭɧɨɤ 1.7 – ɋɬɚɧɞɚɪɬɧɿ ɤɨɧɮɿɝɭɪɚɰɿʀ ɫɦɭɝɚɫɬɢɯ ɡɨɛɪɚɠɟɧь (ɚ, ɛ, ɜ, ɝ) ɬɚ 

ɜɿɞɩɨɜɿɞɧɿ ɞɨ ɧɢɯ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ (ɞ, ɟ, ɠ, ɡ)  

 

ɇɚɣɝɨɥɨɜɧɿɲɨɸ ɩɪɨɛɥɟɦɨɸ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɱɚɫɬɤɨɜɨ 

ɩɪɢɯɨɜɚɧɨʀ ɉȻɄɆ ɜɿɞɩɨɜɿɞɚɥьɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ є ɩɿɞɬɪɢɦɚɧɧɹ ʀʀ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɡɚ ɪɚɯɭɧɨɤ ɤɨɦɩɟɧɫɚɰɿʀ ɩɨɲɤɨɞɠɟɧь, ɚ ɩɥɚɧ ɬɚɤɨʀ ɤɨɦɩɟɧɫɚɰɿʀ 
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ɫɩɢɪɚєɬьɫɹ ɧɚ ɪɨɡɪɚɯɭɧɤɢ, ɜɢɤɨɧɚɧɿ ɧɚ ɣɦɨɜɿɪɧɿɫɧɢɯ ɡɧɚɧɧɹɯ ɩɪɨ ɩɨɬɨɱɧɢɣ 

ɫɬɚɧ ɉȻɄɆ. Єɞɢɧɢɦ ɲɥɹɯɨɦ ɞɨ ɨɬɪɢɦɚɧɧɹ ɡɧɚɧь ɩɪɨ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɉȻɄɆ 

(ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɦɟɪɟɠɿ ɜ ɭɦɨɜɚɯ ɧɟɩɨɜɧɢɯ ɞɚɧɢɯ) є ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ 

ɲɬɭɱɧɨɝɨ ɿɧɬɟɥɟɤɬɭ. 

Ɋɨɛɨɬɚ ɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɡɜɨɞɢɬьɫɹ ɞɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ 

ɮɭɧɤɰɿɣ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɚɛɨ ɞɨ ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɫɬɪɭɤɬɭɪɢ ɡɚ ɪɚɯɭɧɨɤ 

ɩɨɥɟɝɲɟɧɨɝɨ ɪɟɡɟɪɜɭɜɚɧɧɹ, ɬɨɛɬɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɡɟɪɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɧɚ 

ɩɨɱɚɬɨɤ ɚɤɬɢɜɧɨʀ ɮɚɡɢ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ȻɄɆ ɡɧɚɯɨɞɢɥɢɫɹ ɜ ɦɟɧɲ 

ɧɚɜɚɧɬɚɠɟɧɨɦɭ ɪɟɠɢɦɿ, ɧɿɠ ɨɫɧɨɜɧɢɣ. 

Ⱥɧɚɥɿɡɨɦ ɦɟɬɨɞɿɜ ɪɨɡɤɪɢɬɬɹ ɧɟɜɢɡɧɚɱɟɧɨɫɬɟɣ ɜ ɬɨɩɨɥɨɝɿʀ ɦɟɪɟɠɟɜɢɯ 

ɫɬɪɭɤɬɭɪ ɜɢɹɜɥɟɧɿ ɫɩɨɫɨɛɢ ɜɿɞɬɜɨɪɟɧɧɹ ɬɚɤɢɯ ɫɬɪɭɤɬɭɪ, ɹɤɿ ɫɩɢɪɚɸɬьɫɹ ɧɚ 

ɿɧɬɟɥɟɤɬɭɚɥьɧɿ ɦɟɬɨɞɢ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɦɨɞɟɥɟɣ, ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ 

ɦɨɞɟɥɟɣ, ɧɟɣɪɨɧɧɢɯ ɦɟɪɟɠ ɬɚ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ, ɩɨɤɚɡɚɧɨ, ɳɨ ɰɿ ɦɟɬɨɞɢ ɞɥɹ 

ɜɢɩɚɞɤɭ ʀɯɧьɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɚɛɨ ɧɟɞɨɫɬɨɜɿɪɧɿ ɡ-ɡɚ ɛɪɚɤɭ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɚɛɨ 

ɞɭɠɟ ɩɨɜɿɥьɧɿ, ɿɡ-ɡɚ ɱɨɝɨ ɧɟ ɦɨɠɭɬь ɛɭɬɢ ɡɚɫɬɨɫɨɜɚɧɿ ɜ on-line ɩɿɞɬɪɢɦɰɿ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ. 

Ɇɟɬɨɞ ɜɿɪɬɭɚɥьɧɨɝɨ ɨɛ’єɤɬɚ, ɹɤɢɣ ɦɨɠɟ ɡɧɚɱɧɨ ɩɪɢɲɜɢɞɲɢɬɢ ɜɿɞɩɨɜɿɞɧɿ 

ɪɨɡɪɚɯɭɧɤɢ, ɧɟɩɪɢɞɚɬɧɢɣ ɞɥɹ ɜɿɞɬɜɨɪɟɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɩɪɢɯɨɜɚɧɨʀ 

ȻɄɆ ɜɿɞɩɨɜɿɞɚɥьɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɿɡ-ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɧɟɨɛɯɿɞɧɢɯ ɲɜɢɞɤɨɞɿɸɱɢɯ 

ɦɨɞɟɥɟɣ ɞɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɰɿєʀ ɫɬɪɭɤɬɭɪɢ ɹɤ ɞɟɹɤɨɝɨ ɨɛɪɚɡɭ, ɹɤɢɣ ɩɨɫɬɿɣɧɨ 

ɡɦɿɧɸєɬьɫɹ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ȻɄɆ. 

Іɫɧɭɸɱɢɣ ɦɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɥɢɯ ɫɬɪɭɤɬɭɪ, ɹɤɢɣ ɫɩɢɪɚєɬьɫɹ ɧɚ 

ɦɚɬɟɦɚɬɢɱɧɭ ɬɟɨɪɿɸ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ, ɧɟɩɪɢɞɚɬɧɢɣ ɞɥɹ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɚɧɚɥɿɡɭ 

ɲɜɢɞɤɨɡɦɿɧɧɢɯ ɫɬɚɧɿɜ ɫɬɪɭɤɬɭɪ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ȻɄɆ ɜ ɹɤɨɫɬɿ ɞɟɹɤɨɝɨ ɬɪɟɧɞɭ, 

ɧɟɨɛɯɿɞɧɨɝɨ ɞɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɡɞɿɣɫɧɟɧɧɹ ɜɿɞɧɨɜɥɟɧɧɹ ɨɫɬɚɧɧɿɯ. 

Ɍɨɦɭ ɦɟтɨю рɨɛɨтɢ ɛɭɥɨ ɩɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɩɪɢ ɡɛɟɪɟɠɟɧɧɿ 

ɩɪɢɣɧɹɬɧɨʀ ɹɤɨɫɬɿ (ɞɨɫɬɨɜɿɪɧɨɫɬɿ) ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ 

ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɿ ɩɪɚɰɸɸɬь ɜ ɭɦɨɜɚɯ ɡɨɜɧɿɲɧɿɯ 

ɪɭɣɧɭɸɱɢɯ ɜɩɥɢɜɿɜ, ɲɥɹɯɨɦ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ 
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ɦɟɬɨɞɭ Data Mining ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɟɨɪɿʀ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿєʀ ɦɟɬɢ ɜ ɪɨɛɨɬɿ ɪɨɡɜ’ɹɡɚɧɿ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿμ 

– ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɩɪɨɛɥɟɦɢ ɿ ɦɟɬɨɞɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɬɚ 

ɩɿɞɬɪɢɦɚɧɧɹ ɚɛɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ 

ɦɨɧɿɬɨɪɢɧɝɭ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɿ ɩɪɚɰɸɸɬь ɜ ɭɦɨɜɚɯ ɜɟɥɢɤɨʀ 

ɣɦɨɜɿɪɧɨɫɬɿ ɩɨɲɤɨɞɠɟɧь, ɫɩɪɢɱɢɧɟɧɢɯ ɞɿɹɦɢ ɡɨɜɧɿɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɩɪɢɯɨɜɚɧɭ ɦɚɪɤɨɜɫьɤɭ ɦɨɞɟɥь (ɉɆɆ) ɫɬɚɧɭ ɦɟɪɟɠɿ, ɚ ɫɚɦɟ, 

ɣɦɨɜɿɪɧɨɫɬɿ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɹɤɿ ɡɦɿɧɸɸɬьɫɹ ɡɚ ɱɚɫɨɦ ʀʀ 

ɟɤɫɩɥɭɚɬɚɰɿʀ, ɬɚ ɦɟɬɨɞ ʀʀ ɨɬɪɢɦɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɫɢɝɧɚɥɿɜ ɜɿɞ ɩɪɚɰɟɡɞɚɬɧɨʀ ɱɚɫɬɢɧɢ 

ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥь ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ 

ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɿ ɦɟɬɨɞ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ ɧɚ ɨɫɧɨɜɿ ɥɨɤɚɥьɧɢɯ ɬɚ ɡɚɝɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚɤɢɯ ɩɨɥɿɜ; 

–  ɪɨɡɪɨɛɥɟɧɨ ɫɢɫɬɟɦɭ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧь ɩɪɢ 

ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿɡ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ «OBMIN» (objects with elements, 

inaccessible to monitoring) ɜ ɪɚɦɤɚɯ ɡɚɝɚɥьɧɨʀ ɫɢɫɬɟɦɢ ɩɿɞɬɪɢɦɤɢ ɫɬɚɧɭ 

ɪɟɡɟɪɜɨɜɚɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɬɚ ɩɪɨɜɟɞɟɧɨ ʀʀ ɩɪɚɤɬɢɱɧɟ ɜɢɩɪɨɛɭɜɚɧɧɹ ɿɡ 

ɩɨɡɢɬɢɜɧɢɦ ɬɟɯɧɿɱɧɢɦ ɟɮɟɤɬɨɦ. 
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ɊɈɁȾȱɅ β 

ɆȿɌɈȾ ɈɌɊɂɆȺɇɇə ɌɊɂȼɂɆȱɊɇɈȲ ɃɆɈȼȱɊɇȱɋɇɈȲ ɆȺɌȿɆȺɌɂɑɇɈȲ 

ɆɈȾȿɅȱ ɉȻɄɆ ȱɁ ɒȼɂȾɄɈɁɆȱɇɇɈɘ ɋɌɊɍɄɌɍɊɈɘ 

 

β.1 ȼɿɪɬɭɚɥɶɧɿ ɫɬɪɭɤɬɭɪɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɉȻɄɆ ɜ ɿɧɮɨɪɦɚɰɿɣɧɨɦɭ 

ɩɪɨɫɬɨɪɿ 

 

β.1.1 ȼɢɞɢ ɨɛ’єɤɬɿɜ ɬɚ ʀɯɧɿɯ ɜɿɪɬɭɚɥɶɧɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ 

 

əɤ ɜɢɩɥɢɜɚє ɡ ɚɧɚɥɿɡɭ, ɧɚɜɟɞɟɧɨɦɭ ɜ Ɋɨɡɞɿɥɿ 1, ɜ ɩɪɚɤɬɢɰɿ ɞɨɫɥɿɞɠɟɧɧɹ 

ɧɚɞɿɣɧɨɫɬɿ ɉȻɄɆ ɱɚɫɬɨ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɩіɡɧɚɜɚɧɧя ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ 

ɥɚɬɟɧɬɧɨʀ (ɧɟ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ, ɩɪɢɯɨɜɚɧɨʀ) ɱɚɫɬɢɧɢ ɨɫɬɚɧɧɿɯ ɡ ɦɟɬɨɸ 

ɜɢɹɜɥɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɿ ɞɢɫɥɨɤɚɰɿʀ ɫɬɪɭɤɬɭɪɧɢɯ ɩɨɲɤɨɞɠɟɧɶ ɬɚ ɨɰɿɧɤɢ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɦɟɪɟɠɿ ɜ ɰɿɥɨɦɭ. ɐɹ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɩɥɢɜɚє ɡ ɬɨɝɨ, ɳɨ ɨɤɪɟɦɿ 

ɟɥɟɦɟɧɬɢ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɜ ɭɦɨɜɚɯ ɣɦɨɜɿɪɧɨɝɨ 

ɩɨɲɤɨɞɠɟɧɧɹ, ɜɿɞɧɨɫɧɨ ɲɜɢɞɤɨ ɜɬɪɚɱɚɸɬɶ ɡɜ'ɹɡɨɤ ɿɡ ɟɥɟɦɟɧɬɚɦɢ, ɹɤɿ 

ɡɚɥɢɲɚɸɬɶɫɹ ɞɨɫɬɭɩɧɢɦɢ (ɪɢɫ. β.1). əɤ ɜɢɞɧɨ ɡ ɪɢɫɭɧɤɭ, ɩɪɢɱɢɧɨɸ ɰɶɨɝɨ 

ɦɨɠɭɬɶ ɛɭɬɢ ɚɤɬɢɜɧɟ ɮɿɡɢɱɧɟ ɩɨɲɤɨɞɠɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɬɚ (ɚɛɨ) 

ɩɨɲɤɨɞɠɟɧɧɹ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɰɢɦɢ ɟɥɟɦɟɧɬɚɦɢ. 

ȼɿɞɬɜɨɪɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɉȻɄɆ ɡ ɞɟɹɤɨɸ ɣɦɨɜɿɪɧɿɫɬɸ ɩɨɬɪɟɛɭє ɚɛɨ 

ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɫɟɪɟɞ ɧɟɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɚɛɨ ɜɿɞɧɨɜɥɟɧɧɹ ɡɚ 

ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ «ɝɚɪɹɱɨɝɨ» ɪɟɡɟɪɜɭ ɟɥɟɦɟɧɬɿɜ ɧɚ ɞɿɸɱɨɦɭ ɨɛ’єɤɬɿ. 

ɉɪɚɤɬɢɱɧɨ ɰɟ ɨɡɧɚɱɚє ɧɟ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɱɚɬɤɨɜɨʀ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɚ 

ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɮɭɧɤɰɿɣ «ɛɭɞɶ ɹɤɨɸ ɰɿɧɨɸ» [13].  

ɉɪɢ ɰɶɨɦɭ ɫɩɟɰɿɚɥɿɫɬ ɡ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɧɚ ɩɨɬɨɱɧɿɣ ɿɬɟɪɚɰɿʀ tɩɨɬ 

ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɉȻɄɆ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɦɨɠɟ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɥɢɲɟ ɧɚ 

ɜɿɞɨɦɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ʀʀ ɩɨɱɚɬɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɭ ɜɢɝɥɹɞɿ ɝɪɚɮɭ Hɨɛ100 (100 % 

ɩɨɱɚɬɤɨɜɨʀ ɫɬɪɭɤɬɭɪɢ ɡɛɟɪɟɠɟɧɨ), ɹɤɚ ɦɿɫɬɢɬɶɫɹ, ɧɚɩɪɢɤɥɚɞ, ɜ ʀʀ ɨɩɢɫɿ, ɬɚ ɩɪɨ 

ɬɪɟɧɞɢ ɞɟɹɤɢɯ ɩɨɬɨɱɧɢɯ ɜɢɦɿɪɸɜɚɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɫɢɝɧɚɥɿɜ) C(t), 0 ≤ t ≤ tɩɨɬ 
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ɜɿɞ ɉȻɄɆ ɜ ɰɿɥɨɦɭ, ɨɬɪɢɦɚɧɿ ɜɿɞ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɥɢɫɹ ɞɨɫɬɭɩɧɢɦɢ, ɡɚ 

ɩɟɜɧɢɣ ɩɟɪɿɨɞ ɞɨ ɩɨɬɨɱɧɨʀ ɿɬɟɪɚɰɿʀ (ɪɢɫ. β.β).  
 

 «Ɋɚɛɨɱɢɣ» 
ɷɥɟɦɟɧɬ 

«Ɋɨɛɨɱɢɣ» 
ɡɜ’ɹɡɨɤ 

ɉɨɲɤɨɞɠɟɧɢɣ 

ɟɥɟɦɟɧɬ 

ɉɨɲɤɨɞɠɟɧɢɣ 

ɡɜ’ɹɡɨɤ 

«Ɋɨɛɨɱɢɣ» 
ɟɥɟɦɟɧɬ 

ɑИɇɇИКИ 
ɉɈɒКɈȾɀȿɇɇə 

ɉБКɆ 
ɉɨɲɤɨɞɠɟɧɧɹ 

ɟɥɟɦɟɧɬіɜ ɉБКɆ 
ɉɨɲɤɨɞɠɟɧɧɹ ɡɜ’ɹɡɤіɜ 
ɦіɠ ɟɥɟɦɟɧɬɚɦɢ ɉБКɆ 

 Ⱦɪɨɬɨɜɢɣ ɡɜ'ɹɡɨɤ  

Бɟɡɞɪɨɬɨɜɢɣ ɡɜ'ɹɡɨɤ  

Ɋɟɡɟɪɜɧɢɣ 

ɟɥɟɦɟɧɬ 

 

 

Ɋɢɫɭɧɨɤ β.1 – ɑɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɿ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɚɤɬɢɜɧɨ 

ɩɨɲɤɨɞɠɭɜɚɧɿ ɪɟɡɟɪɜɨɜɚɧɿ ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ'ɸɬɟɪɧɿ ɦɟɪɟɠɿ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ 

ɫɬɪɭɤɬɭɪɨɸ 

 

ɐɟ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɦɿɪɸɜɚɧɿ ɧɚ ɜɢɯɨɞɿ ɦɟɪɟɠɿ ɚɛɨ ɧɚ ʀʀ ɞɨɫɬɭɩɧɢɯ 

ɟɥɟɦɟɧɬɚɯ ɞɚɧɿ ɡ ɩɪɨɬɨɤɨɥɿɜ ɨɛɦɿɧɿɜ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɉȻɄɆ, ɡɚɥɢɲɤɢ ɫɭɦɿɫɧɨ 

ɨɛɪɨɛɥɸɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɬɨɳɨ.  



 

··· 

ɑȺɋɌɄɈȼɈ ɇȿȾɈɋɌɍɉɇȺ ɉɈɒɄɈȾɀɍȼȺɇȺ ȻɄɆ 

Н(tɩɨɬ
)  

ɊɈɁɉȱɁɇȺȼȺɇɇə ɉɈɌɈɑɇɈȽɈ ɋɌȺɇɍ 

Н(tɩɨɬ) 

Н(0), С(0), С(1), …, С(tɩɨɬ)  
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6 
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Н(0)             С(0)                                  С(1)                                                      С(tɩɨɬ)  

ɋɬɚɧ ɧɚ ɩɨɱɚɬɤɭ 
ɟɤɫɩɥɭɚɬɚɰɿʀ 

t = 0 

ɋɬɚɧ ɩɿɫɥя ɩɟɪɲɨɝɨ 
ɟɬɚɩɭ ɟɤɫɩɥɭɚɬɚɰɿʀ 

t = 1 

ɉɨɬɨɱɧɢɣ ɫɬɚɧ 
ɛɟɡɞɪɨɬɨɜɨʀ ɦɟɪɟɠɿ 

t = tɩɨт 

Ɋɟɡɟɪɜɧɿ ɟɥɟɦɟɧɬɢ ɉȻɄɆ  

ɊɈɁɊȺɏɍɇɈɄ ɌȿɏɇɈɅɈȽȱȲ 
ɊȿȱɇɀɂɇȱɊɂɇȽɍ 

Ɍ[Н(tɩɨɬ)] 

··· 

ȼɿɞɧɨɜɥɟɧɧя 

ɫɬɚɧɭ ɉȻɄɆ  

 

Ɍ 

Н(tɩɨɬ
)  

 

ɊɈɁɊȺɏɍɇɈɄ ɉȿɊȿɊɈɁɉɈȾȱɅɍ 
ɎɍɇɄɐȱɃ Ɇȱɀ ȿɅȿɆȿɇɌȺɆɂ 

ɉȻɄɆ ΔF[Н(tɩɨɬ)] 

 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɧɚɞɯɨɞɠɟɧɧя ɿɧɮɨɪɦɚɰɿʀ ɜɿɞ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɞɥя ɫɩɨɫɬɟɪɟɠɟɧɧя ɩɨɲɤɨɞɠɭɜɚɧɨʀ БКМ ɬɚ 

ʀʀ ɜɢɤɨɪɢɫɬɚɧɧя ɞɥя ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿʀ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ БКМ ɿ (ɚɛɨ) ɜɿɞɧɨɜɥɟɧɧя ɩɨɲɤɨɞɠɟɧь 

 

4
2
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɿɫɥɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɞɨɫɬɭɩɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɫɯɟɦɚ ɹɤɨɝɨ 

ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. β.1, ɦɚєɦɨ ɪɟɚɥɶɧɢɣ, ɚɥɟ ɧɟ ɞɨ ɤɿɧɰɹ ɜɿɞɨɦɢɣ ɨɛ’єɤɬ – ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɭ ɞɥɹ ɫɩɨɫɬɟɪɟɠɟɧɧɹ  ɉȻɄɆ – ɬɚ ɨɬɪɢɦɭєɦɨ ɣɨɝɨ ɜɿɪɬɭɚɥɶɧɭ, ɚɥɟ ɜ 

ɞɟɹɤɨɦɭ ɫɟɧɫɿ ɜɿɞɨɦɭ ɦɨɞɟɥɶ (tɩɨɬ) [1, 9]. Ɂɚɭɜɚɠɢɦɨ, ɳɨ ɩɪɢɣɧɹɬɢɣ ɬɟɪɦɿɧ 

«ɜɿɪɬɭɚɥɶɧɢɣ ɨɛ’єɤɬ» [148, 149] ɧɟ ɡɨɜɫɿɦ ɤɨɪɟɤɬɧɢɣ, ɨɫɤɿɥɶɤɢ ɫɚɦ ɨɛ’єɤɬ ɧɟ 

ɦɨɠɟ ɛɭɬɢ ɜɿɪɬɭɚɥɶɧɢɦ, – ɜɿɧ ɬɚɤɢɣ, «ɹɤɢɣ ɜɿɧ є», ɚ ɜɿɪɬɭɚɥɶɧɨɸ ɦɨɠɟ ɛɭɬɢ 

ɥɢɲɟ ɦɨɞɟɥɶ ɰɶɨɝɨ ɨɛ’єɤɬɚ ɚɛɨ ɞɟɹɤɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ ɨɛ’єɤɬɚ «ɹɤɢɣ ɛɢ ɜɿɧ ɦɿɝ 

ɛɭɬɢ, ɹɤɳɨ ɛ…».  

Ⱦɿɣɫɧɨ, ɹɤ ɜɢɩɥɢɜɚє ɡ ɜɢɡɧɚɱɟɧɧɹ, ɜɿɪɬɭɚɥɶɧɢɣ (ɥɚɬ. virtualis – ɦɨɠɥɢɜɢɣ) 

– ɨɛ'єɤɬ, ɹɤɢɣ ɪɟɚɥɶɧɨ ɧɟ ɿɫɧɭє, ɚɥɟ ɦɨɠɟ ɜɢɧɢɤɧɭɬɢ ɩɪɢ ɩɟɜɧɢɯ ɭɦɨɜɚɯ Д150]. ȼ 

ɚɧɝɥɿɣɫɶɤɿɣ ɦɨɜɿ ɫɥɨɜɨ virtual ɡ ɩɨɹɜɨɸ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ ɧɚɛɭɥɨ 

ɞɨɞɚɬɤɨɜɢɣ ɜɿɞɬɿɧɨɤ: «ɜɿɧ (ɨɛ’єɤɬ) ɧɟ ɿɫɧɭє ɜ ɞɿɣɫɧɨɫɬɿ, ɚɥɟ ɡ'ɹɜɥɹєɬɶɫɹ ɡɚɜɞɹɤɢ 

ɩɪɨɝɪɚɦɧɨɦɭ ɡɚɛɟɡɩɟɱɟɧɧɸ» Д151], ɳɨ ɬɟɠ є ɨɡɧɚɤɨɸ ɦɨɞɟɥɿ, ɚ ɧɟ ɫɚɦɨɝɨ 

ɨɛ’єɤɬɚ. 

Ɏɿɥɨɫɨɮɿɹ ɚɛɫɬɪɚɝɭє ɿɞɟɸ ɜɿɪɬɭɚɥɶɧɨʀ ɪɟɚɥɶɧɨɫɬɿ ɜɿɞ ʀʀ ɬɟɯɧɿɱɧɨɝɨ 

ɜɬɿɥɟɧɧɹ. ȼɿɪɬɭɚɥɶɧɭ ɪɟɚɥɶɧɿɫɬɶ ɬɥɭɦɚɱɚɬɶ ɹɤ ɫɭɤɭɩɧɿɫɬɶ ɦɨɞɟɥɸєɦɢɯ 

ɪɟɚɥɶɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɨɛ'єɤɬɿɜ Д152, 153], ɡɦɿɫɬ ɿ ɮɨɪɦɚ ɹɤɢɯ ɧɟ ɡɛɿɝɚєɬɶɫɹ ɿɡ 

ɰɢɦɢ ɩɪɨɰɟɫɚɦɢ. ȱɫɧɭɜɚɧɧɹ ɦɨɞɟɥɸєɦɢɯ ɨɛ'єɤɬɿɜ ɩɨɪɿɜɧɸєɬɶɫɹ ɡ ɪɟɚɥɶɧɿɫɬɸ, 

ɚɥɟ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɨɛɨɫɨɛɥɟɧɨ ɜɿɞ ɧɟʀ – ɜɿɪɬɭɚɥɶɧɿ ɨɛ'єɤɬɢ ɿɫɧɭɸɬɶ, ɚɥɟ ɧɟ ɜ 

ɹɤɨɫɬɿ ɫɭɛɫɬɚɧɰɿʀ ɪɟɚɥɶɧɨɝɨ ɦɢɪɭ.  

ɍ ɬɨɣ ɠɟ ɱɚɫ ɰɿ ɨɛ'єɤɬɢ ɚɤɬɭɚɥɶɧɿ, ɚ ɧɟ ɩɨɬɟɧɰɿɣɧɿ. «ȼɿɪɬɭɚɥɶɧɿɫɬɶ» 

ɪɟɚɥɶɧɨɫɬɿ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɫɬɨɫɨɜɧɨ «ɨɫɧɨɜɧɨʀ» ɪɟɚɥɶɧɨɫɬɿ, ɹɤɚ ʀʀ ɨɛɭɦɨɜɥɸє. 

ȼɿɪɬɭɚɥɶɧɿ ɪɟɚɥɶɧɨɫɬɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɤɥɚɞɟɧɿ ɨɞɧɚ ɜ ɿɧɲɭ. ɉɪɢ ɡɚɜɟɪɲɟɧɧɿ 

ɦɨɞɟɥɸɸɱɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɣɞɭɬɶ ɜ «ɨɫɧɨɜɧɿɣ» ɪɟɚɥɶɧɨɫɬɿ, ɜɿɪɬɭɚɥɶɧɚ ɪɟɚɥɶɧɿɫɬɶ 

ɡɧɢɤɚє Д154]. ɉɪɢɤɥɚɞɚɦɢ ɜɿɪɬɭɚɥɶɧɨʀ ɪɟɚɥɶɧɨɫɬɿ, ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɦɢ ɜ 

ɧɚɭɰɿ, є ɩɪɨɫɬɨɪɢ ɡ ɪɨɡɦɿɪɧɿɫɬɸ ɛɿɥɶɲɟ ɬɪɶɨɯ Д155], ɞɪɨɛɧɨɜɢɦɿɪɧɿ ɩɪɨɫɬɨɪɢ 

[156], ɞɪɨɛɨɜɿ ɩɨɯɿɞɧɿ Д157] ɿ ɛɚɝɚɬɨ ɿɧɲɨɝɨ. 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɡ'ɹɜɢɜɫɹ ɦɟɬɨɞ ɨɩɬɢɦɿɡɚɰɿʀ ɪɿɡɧɢɯ ɩɪɨɰɟɫɿɜ (ɦɟɯɚɧɿɱɧɢɯ, 

ɝɿɞɪɚɜɥɿɱɧɢɯ, ɬɟɩɥɨɜɢɯ, ɬɨɳɨ) ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ ɜіɪɬɭɚɥьɧɨɝɨ ɨɛ'єɤɬɚ [158 

– 162]. Ɂɚɫɬɨɫɭєɦɨ ɰɟɣ ɦɟɬɨɞ ɞɨ ɩɪɨɰɟɫɭ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɟɥɟɦɟɧɬɿɜ ɚɛɨ 
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ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ. Ⱦɥɹ ɰɶɨɝɨ ɫɩɨɱɚɬɤɭ ɩɪɨɚɧɚɥɿɡɭєɦɨ ɩɨɧɹɬɬɹ «ɜɿɪɬɭɚɥɶɧɢɣ 

ɨɛ’єɤɬ». ȼɿɪɬɭɚɥɶɧɿ ɨɛ'єɤɬɢ ɜɿɞɧɨɫɧɨ ɪɟɚɥɶɧɨɝɨ ɫɜɿɬɭ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɿ 

ɱɨɬɢɪɦɚ ɜɢɞɚɦɢ:  

– ɿɫɧɭɜɚɧɧɹ ɬɚɤɢɯ ɨɛ'єɤɬɿɜ ɜ ɪɟɚɥɶɧɨɦɭ ɠɢɬɬɿ ɧɟɦɨɠɥɢɜɨ ɜ ɩɪɢɧɰɢɩɿ; 

– ɨɛ'єɤɬɢ ɦɿɫɬɹɬɶ ɟɥɟɦɟɧɬɢ ɡ ɩɨɡɚɦɟɠɧɢɦɢ ɳɨɞɨ ɪɟɚɥɶɧɨʀ ɩɪɚɤɬɢɤɢ 

ɩɚɪɚɦɟɬɪɚɦɢ; 

– ɨɛ'єɤɬɢ ɦɿɫɬɹɬɶ ɟɥɟɦɟɧɬɢ, ɜɢɝɨɬɨɜɥɟɧɧɹ ɹɤɢɯ ɦɨɠɥɢɜɟ, ɚɥɟ ɜɤɪɚɣ 

ɧɟɟɤɨɧɨɦɿɱɧɟ; 

– ɨɛ'єɤɬɢ ɦɿɫɬɹɬɶ ɟɥɟɦɟɧɬɢ, ɜɢɝɨɬɨɜɥɟɧɧɹ ɹɤɢɯ ɦɨɠɥɢɜɟ, ɚɥɟ ɜɤɪɚɣ 

ɧɟɬɟɯɧɨɥɨɝɿɱɧɟ. 

 ɉɪɢɤɥɚɞɢ ɜɿɪɬɭɚɥɶɧɢɯ ɨɛ'єɤɬɿɜ ɱɨɬɢɪɶɨɯ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɜɢɞɿɜ ɧɚɜɟɞɟɧɿ ɜ 

ɬɚɛɥ. 2.1. 

 

Ɍɚɛɥɢɰɹ 2.1 – ȼɢɞɢ ɬɚ ɩɪɢɤɥɚɞɢ ɜɿɪɬɭɚɥɶɧɢɯ ɨɛ’єɤɬɿɜ  

 

№№ 

ɩ/ɩ 
ȼɢɞ ɜɿɪɬɭɚɥɶɧɨɫɬɿ ɉɪɢɤɥɚɞɢ ɜɿɪɬɭɚɥɶɧɢɯ ɨɛ'єɤɬɿɜ 

1 ɇɟɦɨɠɥɢɜɿɫɬɶ 

ɉɢɬɨɦɚ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɿɫɬɶ ɦɚɬɟɪɿɚɥɭ ɞɟɬɚɥɿ ɩɪɢ 

ɧɨɪɦɚɥɶɧɢɯ ɭɦɨɜɚɯ – ɜɢɳɟ 7·108
 ɋɦ/ɦ 

Ⱦɨ ɨɞɧɿєʀ ɬɨɱɤɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɥɚɧɰɸɝɚ 

ɨɞɧɨɱɚɫɧɨ ɩɿɞɜɟɞɟɧɚ ɪіɡɧɚ ɧɚɩɪɭɝɚ 

2 Ɂɚɝɪɚɧɢɱɧɿɫɬɶ Ⱦɿɚɦɟɬɪ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ – β ɦ 

3 ɇɟɟɤɨɧɨɦɿɱɧɿɫɬɶ Ɇɚɬɟɪɿɚɥ ɤɨɪɩɭɫɚ ɪɟɞɭɤɬɨɪɚ – ɩɥɚɬɢɧɚ 

4 ɇɟɬɟɯɧɨɥɨɝɿɱɧɿɫɬɶ 
Ɏɨɪɦɚ ɞɟɬɚɥɿ – ɩɨɪɨɠɧɹ ɤɭɥɹ 

Ⱦɟɬɚɥɶ ɿɡ ɩɥɚɜɧɨ ɡɦɿɧɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ 

 

Ɉɫɧɨɜɧɿ ɜɚɪɿɚɧɬɢ ɿɫɧɭɜɚɧɧɹ ɜɿɪɬɭɚɥɶɧɨɝɨ ɨɛ'єɤɬɚ, ɳɨ ɜɢɩɥɢɜɚɸɬɶ ɡ 

ɜɿɞɨɦɨɝɨ ɜɢɡɧɚɱɟɧɧɹ Д153, 154]: ɜɿɧ ɦɨɠɥɢɜɢɣ ɩɪɚɤɬɢɱɧɨ, ɜɿɧ ɦɨɠɥɢɜɢɣ 

ɬɟɨɪɟɬɢɱɧɨ, ɜɿɧ ɧɟɜɿɞɨɦɢɣ, ɜɿɧ ɧɟɦɨɠɥɢɜɢɣ. Ⱥɥɟ ɠ ɨɛ'єɤɬ, ɡɚ ɜɢɡɧɚɱɟɧɧɹɦ ɰɶɨɝɨ 

ɬɟɪɦɿɧɚ ɡɚɜɠɞɢ ɪɟɚɥɶɧɢɣ!  
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Ɉɬɠɟ, ɜɿɪɬɭɚɥɶɧɢɣ ɨɛ'єɤɬ ɡɚɜɠɞɢ ɦɨɠɥɢɜɢɣ ɡɚ ɜɢɡɧɚɱɟɧɧɹɦ ɫɥɨɜɚ 

«ɜɿɪɬɭɚɥɶɧɢɣ». ȱɫɧɭɸɱɢɣ ɨɛ'єɤɬ ɧɟ ɦɨɠɟ ɛɭɬɢ ɧɟɦɨɠɥɢɜɢɦ, ɛɨ ɜɿɧ ɡɚɜɠɞɢ 

ɦɚɬɟɪɿɚɥɶɧɢɣ. Ɂɜɿɞɫɢ ɜɢɩɥɢɜɚє, ɳɨ ɜɿɪɬɭɚɥɶɧɢɣ ɨɛ'єɤɬ ɦɨɠɥɢɜɢɣ ɭ ɞɜɨɯ ɜɢɞɚɯ: 

ɜɿɧ ɿɫɧɭє (ɧɚɩɪɢɤɥɚɞ, ɤɨɦɩɨɡɢɰɿɣɧɚ ɞɟɬɚɥɶ ɡ ɞɢɫɤɪɟɬɧɢɯ ɞɿɥɹɧɨɤ ɡ ɪɿɡɧɢɦɢ 

ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɚɬɟɪɿɚɥɭ ɜ ɪɿɡɧɢɯ ɬɨɱɤɚɯ ɞɟɬɚɥɿ) ɚɛɨ ɣɨɝɨ ɧɟɦɚє, ɚɥɟ ɜɿɧ 

ɦɨɠɥɢɜɢɣ (ɧɚɩɪɢɤɥɚɞ, ɤɨɦɩɨɡɢɰɿɣɧɚ ɞɟɬɚɥɶ ɡ ɧɟɩɟɪɟɪɜɧɨ ɡɦɿɧɧɢɦɢ 

ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɚɬɟɪɿɚɥɭ ɜ ɪɿɡɧɢɯ ɬɨɱɤɚɯ ɞɟɬɚɥɿ). 

ȱɧɲɚ ɫɩɪɚɜɚ – ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɨɛ'єɤɬɚ! ȼɨɧɚ ɦɨɠɟ ɛɭɬɢ (ɿ є!) ɭ 

ɩɪɚɤɬɢɱɧɨ ɦɨɠɥɢɜɨɝɨ ɨɛ'єɤɬɚ, ɭ ɬɟɨɪɟɬɢɱɧɨ ɦɨɠɥɢɜɨɝɨ ɨɛ'єɤɬɚ, ɚɥɟ ɜɨɧɚ ɦɨɠɟ 

ɛɭɬɢ ɩɨɲɢɪɟɧɚ ɿ ɧɚ ɧɟɦɨɠɥɢɜɿ ɨɛ'єɤɬɢ (ɧɚɩɪɢɤɥɚɞ, ɞɟɬɚɥɶ ɡ ɪɿɡɧɢɦɢ 

ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɦɚɬɟɪɿɚɥɭ ɜ ɨɞɧɿɣ ɿ ɬɿɣ ɠɟ ɬɨɱɰɿ ɰɿєʀ ɞɟɬɚɥɿ). Ɍɨɞɿ ɜɢɯɨɞɹɬɶ ɬɚɤɿ 

ɜɚɪɿɚɧɬɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɨɛ’єɤɬɿɜ ɪɿɡɧɨɝɨ ɪɿɜɧɹ ɪɟɚɥɶɧɨɫɬɿ ʀɯɧɶɨɝɨ 

ɿɫɧɭɜɚɧɧɹ: 

– ɦɨɠɥɢɜɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɪɟɚɥɶɧɨɝɨ ɨɛ’єɤɬɚ (ɆɆɊɈ) (ɬɪɢɜɿɚɥɶɧɚ); 

– ɦɨɠɥɢɜɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɬɟɨɪɟɬɢɱɧɨ ɦɨɠɥɢɜɨɝɨ, ɚɥɟ ɧɟɿɫɧɭɸɱɨɝɨ 

ɚɛɨ ɧɟɜɿɞɨɦɨɝɨ ɨɛ’єɤɬɚ (ɆɆɌɈ); 

– ɦɨɠɥɢɜɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ (ɱɨɦɭ ɛ ɿ ɧɿ, ɚɞɠɟ ɦɨɞɟɥɶ ɧɟɦɚɬɟɪɿɚɥɶɧɚ!) 

ɧɟɦɨɠɥɢɜɨɝɨ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɨɛ'єɤɬɚ (ɆɆɇɈ). 

ɋɚɦɟ ɜ ɰɶɨɦɭ ɡɧɚɱɟɧɧɿ ɛɭɞɟɦɨ ɜɠɢɜɚɬɢ ɞɚɥɿ ɩɨɧɹɬɬɹ ɆɆɊɈ, ɆɆɌɈ ɬɚ 

ɆɆɇɈ. ȼɿɞɩɨɜɿɞɧɨ, ɡɚɦɿɫɬɶ ɜɿɞɨɦɨɝɨ ɬɟɪɦɿɧɭ «ɦɟɬɨɞ ɜɿɪɬɭɚɥɶɧɨɝɨ ɨɛ’єɤɬɚ» 

(ɆȼɈ) ɛɭɞɟɦɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɨɜɢɣ ɬɟɪɦɿɧ «ɦɟɬɨɞ ɬɟɨɪɟɬɢɱɧɨ ɦɨɠɥɢɜɨɝɨ, 

ɚɥɟ ɧɟɜɿɞɨɦɨɝɨ ɨɛ’єɤɬɚ (ɆɇɈ)», ɞɟ ɩɿɞ ɰɢɦ ɬɟɪɦɿɧɨɦ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ ɦɟɬɨɞ 

ɫɬɜɨɪɟɧɧɹ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɨɛɪɨɛɤɢ ɆɆɌɈ ɰɶɨɝɨ ɨɛ’єɤɬɚ, ɞɨ ɹɤɢɯ ɛɟɡɭɦɨɜɧɨ 

ɜɿɞɧɨɫɢɬɶɫɹ ɩɨɲɤɨɞɠɭɜɚɧɚ ɬɚ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɚ ɉȻɄɆ. 

əɤ ɜɢɩɥɢɜɚє ɡɿ ɫɯɟɦɢ (ɪɢɫ. β.1), ɩɨɞɚɥɶɲɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɆɆɌɈ (tɩɨɬ) 

ɦɨɠɟ ɩɿɬɢ ɪɿɡɧɢɦɢ ɲɥɹɯɚɦɢ: 

– ɩɟɪɟɪɨɡɩɨɞɿɥ ɮɭɧɤɰɿɣ ɫɟɪɟɞ ɧɟɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ; 

– ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ ɡɚ ɪɚɯɭɧɨɤ ɟɥɟɦɟɧɬɿɜ «ɝɚɪɹɱɨɝɨ» ɪɟɡɟɪɜɭɜɚɧɧɹ; 

– ɲɬɚɬɧɟ ɚɛɨ ɩɨɡɚɲɬɚɬɧɟ ɩɪɢɩɢɧɟɧɧɹ ɪɨɛɨɬɢ ɉȻɄɆ. 
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2.1.2 ɋɬɜɨɪɟɧɧɹ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɚ ɨɛɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ 

ɬɟɨɪɟɬɢɱɧɨ ɦɨɠɥɢɜɨɝɨ, ɚɥɟ  ɧɟɜɿɞɨɦɨɝɨ ɨɛ’єɤɬɚ – ɉȻɄɆ 

 

Ʉɨɦɩ’ɸɬɟɪɧɚ ɱɚɫɨɜɚ ɫɤɥɚɞɧɿɫɬɶ ɿɫɧɭɸɱɢɯ ɦɟɬɨɞɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɆɆɌɈ (tɩɨɬ), ɚ ɨɬɠɟ ɨɛɦɟɠɟɧɧɹ ɧɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀɯ ɜ on-line 

ɪɟɠɢɦɿ ɪɨɛɨɬɢ ɉȻɄɆ, ɡɦɭɲɭє ɤɨɪɢɫɬɭɜɚɱɿɜ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɯ ɉȻɄɆ ɧɟ ɬɿɥɶɤɢ ɩɪɢɫɤɨɪɸɜɚɬɢ ɨɛɱɢɫɥɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ 

ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ ɡɚɫɨɛɿɜ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ, ɚɥɟ ɣ ɲɭɤɚɬɢ ɧɨɜɿ 

ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ ɩɿɞɯɨɞɢ ɞɨ ɦɟɬɨɞɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. 

ɋɭɱɚɫɧɿ ɡɚɞɚɱɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɬɚ ɱɚɫɬɢɧɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɨ 

ɦɨɧɿɬɨɪɢɧɝɭ ɉɉȻɄɆ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɪɨɡɜ’ɹɡɚɧɿ «ɭ ɱɨɥɨ» ɜɿɞɨɦɢɦɢ ɦɟɬɨɞɚɦɢ ɜ 

ɩɪɢɣɧɹɬɧɢɣ ɱɚɫ, ɨɫɤɿɥɶɤɢ ɨɛ'єɤɬɢ, ɳɨ  ɪɨɡɩɿɡɧɚɸɬɶɫɹ, ɦɚɸɬɶ ɜɟɥɢɤɭ ɪɨɡɦɿɪɧɿɫɬɶ 

ɬɚ «ɧɟɪɿɜɧɨɦɿɪɧɿɫɬɶ» ɜɥɚɫɬɢɜɨɫɬɟɣ, ɧɚɩɪɢɤɥɚɞ, ɟɥɟɦɟɧɬɢ ɿɡ ɡɨɫɟɪɟɞɠɟɧɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ (ɜɭɡɥɢ) ɫɩɨɥɭɱɚɸɬɶɫɹ ɡ ɟɥɟɦɟɧɬɚɦɢ ɡ ɪɨɡɨɫɟɪɟɞɠɟɧɢɦɢ (ɡɜ'ɹɡɤɢ), 

ɩɪɨɬɨɤɨɥɢ ɪɨɛɨɬɢ ɨɤɪɟɦɢɯ ɜɭɡɥɿɜ ɧɟ ɩɨɝɨɞɠɟɧɿ ɜ ɱɚɫɿ, ɬɨɳɨ, ɩɪɢ ɰɶɨɦɭ, ɤɨɠɧɚ 

ɬɚɤɚ ɨɫɨɛɥɢɜɿɫɬɶ ɪɿɡɤɨ ɭɫɤɥɚɞɧɸє ɪɨɡɪɚɯɭɧɤɨɜɿ ɦɨɞɟɥɿ ɨɛ'єɤɬɚ. 

ɋɤɥɚɞɧɚ ɫɢɫɬɟɦɚ – ɫɢɫɬɟɦɚ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɦɧɨɠɢɧɢ ɜɡɚєɦɨɞɿɸɱɢɯ 

ɫɤɥɚɞɨɜɢɯ (ɩɿɞɫɢɫɬɟɦ), ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɫɤɥɚɞɧɚ ɫɢɫɬɟɦɚ ɡɞɨɛɭɜɚє ɧɨɜɿ 

ɜɥɚɫɬɢɜɨɫɬɿ, ɹɤɿ ɜɿɞɫɭɬɧɿ ɧɚ ɩɿɞɫɢɫɬɟɦɧɨɦɭ ɪɿɜɧɿ ɣ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɡɜɟɞɟɧɿ ɞɨ 

ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɿɞɫɢɫɬɟɦɧɨɝɨ ɪɿɜɧɹ. ɋɭɜɨɪɟ ɜɢɡɧɚɱɟɧɧɹ ɫɤɥɚɞɧɨʀ ɫɢɫɬɟɦɢ ɳɟ ɧɟ 

ɡɧɚɣɞɟɧɨ, ɚɥɟ ɞɨ ɞɟɹɤɢɯ ɪɢɫ ɫɤɥɚɞɧɨʀ ɫɢɫɬɟɦɢ ɜɿɞɧɨɫɹɬɶ: ɜɿɞɫɭɬɧɿɫɬɶ 

ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɨɩɢɫɭ ɚɛɨ ɚɥɝɨɪɢɬɦɭ; «ɡɚɲɭɦɥɟɧɿɫɬɶ», ɳɨ ɜɢɪɚɠɚєɬɶɫɹ ɜ 

ɭɬɪɭɞɧɟɧɧɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɬɚ ɭɩɪɚɜɥɿɧɧɹ, ɨɛɭɦɨɜɥɟɧɚ ɧɟ ɫɬɿɥɶɤɢ ɧɚɹɜɧɿɫɬɸ 

ɜɢɩɚɞɤɨɜɢɯ ɩɟɪɟɲɤɨɞ, ɫɤɿɥɶɤɢ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɞɪɭɝɨɪɹɞɧɢɯ ɞɥɹ ɰɿɥɟɣ 

ɭɩɪɚɜɥɿɧɧɹ ɩɪɨɰɟɫɿɜ; «ɧɟɬɟɪɩɢɦɿɫɬɶ» ɞɨ ɭɩɪɚɜɥɿɧɧɹ – ɫɢɫɬɟɦɚ ɿɫɧɭє ɧɟ ɞɥɹ ɬɨɝɨ, 

ɳɨɛ ɧɟɸ ɭɩɪɚɜɥɹɥɢ; ɧɟɫɬɚɰɿɨɧɚɪɧɿɫɬɶ, ɳɨ ɜɢɪɚɠɚєɬɶɫɹ ɜ ɞɪɟɣɮɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɡɦɿɧɿ ɩɚɪɚɦɟɬɪɿɜ, ɟɜɨɥɸɰɿʀ ɜ ɱɚɫɿ; ɧɟɜɿɞɬɜɨɪɸɜɚɧɿɫɬɶ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɡ ɧɟɸ, ɬɨɳɨ 

[163]. 

ɋɚɦɟ ɜ ɫɤɥɚɞɧɢɯ ɫɢɫɬɟɦɚɯ ɧɚɣɛɿɥɶɲɟ ɹɫɤɪɚɜɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɬɚɤɢɣ 

ɫɢɫɬɟɦɧɢɣ ɟɮɟɤɬ, ɹɤ ɟɦɟɪɠɟɧɬɧɿɫɬɶ ɚɛɨ ɫɢɧɟɪɝɿɹ Д164] – ɧɚɹɜɧɿɫɬɶ ɭ ɛɭɞɶ-ɹɤɨʀ 
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ɫɢɫɬɟɦɢ ɨɫɨɛɥɢɜɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ, ɧɟ ɿɫɧɭɸɱɢɯ ɭ ʀʀ ɟɥɟɦɟɧɬɿɜ, ɚ ɬɚɤɨɠ ɫɭɦɢ 

ɟɥɟɦɟɧɬɿɜ, ɧɟ ɡɜ'ɹɡɚɧɢɯ ɨɫɨɛɥɢɜɢɦɢ ɫɢɫɬɟɦɨɭɬɜɨɪɸɸɱɢɦɢ ɡɜ'ɹɡɤɚɦɢ; 

ɧɟɡɜɨɞɢɦɿɫɬɶ ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɢɫɬɟɦɢ ɞɨ ɫɭɦɢ ɜɥɚɫɬɢɜɨɫɬɟɣ ʀʀ ɤɨɦɩɨɧɟɧɬɿɜ. 

ȼɢɤɨɧɚєɦɨ ɮɨɪɦɚɥɿɡɚɰɿɸ ɤɨɪɬɟɠɭ <ɨɛ'єɤɬ, ɡɨɜɧɿɲɧɿɣ ɜɩɥɢɜ> ɞɥɹ ɫɢɫɬɟɦ 

ɪɿɡɧɨʀ ɮɿɡɢɱɧɨʀ ɩɪɢɪɨɞɢ. Ⱦɥɹ ɩɨɱɚɬɤɭ ɪɨɡɝɥɹɧɟɦɨ ɜɡɚєɦɨɞɿɸɱɭ ɿɡ ɡɨɜɧɿɲɧɿɦ 

ɫɜɿɬɨɦ ɫɤɥɚɞɧɭ ɦɟɯɚɧɿɱɧɭ ɫɢɫɬɟɦɭ Sɦ(x, Ȝ, q), ɨɩɢɫɭɜɚɧɭ ɜɟɤɬɨɪɚɦɢ ɩɚɪɚɦɟɬɪɿɜ 

ɤɨɧɮɿɝɭɪɚɰɿʀ (ɪɨɡɦɿɪɿɜ) Xx  ɿ ɦɟɯɚɧɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ Ȝ   ȁ. ɇɚ ɡɨɜɧɿɲɧɿɣ 

ɦɟɯɚɧɿɱɧɢɣ ɜɩɥɢɜ Qq  ɫɢɫɬɟɦɚ ɜɿɞɩɨɜɿɞɚє ɪɟɚɤɰɿєɸ r (ɪɢɫ. 2.3 ): 

 

r = r(б; Ȝ; q),                                                    (2.1)  

 

ɹɤɚ ɹɜɥɹє ɫɨɛɨɸ ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɢɣ ɫɬɚɧ (ɇȾɋ) ɨɛ'єɤɬɚ, ɞɟ X, ȁ ɿ Q – 

ɦɧɨɠɢɧɢ, ɭ ɦɟɠɚɯ ɹɤɢɯ ɩɪɢ ɨɩɬɢɦɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɞɨɩɭɫɤɚɸɬɶɫɹ ɡɦɿɧɢ, 

ɜɿɞɩɨɜɿɞɧɨ, x, Ȝ ɿ q. 

ȼ ɟɥɟɤɬɪɢɱɧɢɯ ɫɢɫɬɟɦ Sɷ(x, ρ, u), ɤɪɿɦ ɡɚɝɚɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɤɨɧɮɿɝɭɪɚɰɿʀ, 

Xx , ɦɚєɦɨ, ɜɿɞɩɨɜɿɞɧɨ, ɜɟɤɬɨɪɢ ɟɥɟɤɬɪɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ρ   Ρ ɿ 

ɟɥɟɤɬɪɢɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ u   U, ɧɚ ɹɤɿ ɫɢɫɬɟɦɚ ɜɿɞɩɨɜɿɞɚє ɪɟɚɤɰɿєɸ i 

(ɫɬɪɭɦɚɦɢ ɜ ʀʀ ɥɚɧɰɸɝɚɯ) (ɪɢɫ. 2.3 ): 

 

i = i(б; ρ; u).                                                    (2.2)  

 

Ƚɿɞɪɚɜɥɿɱɧɿ ɫɢɫɬɟɦɢ Sɝ(x, ȝ, ɪ), ɤɪɿɦ ɡɚɝɚɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɤɨɧɮɿɝɭɪɚɰɿʀ, 

Xx , ɨɩɢɫɭɸɬɶɫɹ, ɜɿɞɩɨɜɿɞɧɨ, ɜɟɤɬɨɪɚɦɢ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ȝ   Ȃ 

(ɳɿɥɶɧɿɫɬɶ, ɜ'ɹɡɤɿɫɬɶ) ɿ ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɪ   Ɋ (ɬɢɫɤ), ɧɚ ɹɤɿ ɫɢɫɬɟɦɚ 

ɜɿɞɩɨɜɿɞɚє ɪɟɚɤɰɿєɸ η (ɩɨɬɿɤ, ɜɢɬɪɚɬɚ) (ɪɢɫ. 2.3 ): 

 

η = η(б; ȝ; ɪ).                                                   (2.3)  

 

Ɍɟɩɟɪ ɪɨɡɝɥɹɧɟɦɨ ɜ ɬɚɤɨɦɭ ɠ ɫɟɧɫɿ ɿɧɮɨɪɦɚɰɿɣɧɿ ɫɢɫɬɟɦɢ Sɿ(ɇ, V, P), ɹɤɿ 

ɤɪɿɦ ɡɚɝɚɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɫɬɪɭɤɬɭɪɢ ɇ, ɨɩɢɫɭɸɬɶɫɹ, ɜɿɞɩɨɜɿɞɧɨ, ɜɟɤɬɨɪɚɦɢ 
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ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ V (ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɨɪɿɜ, єɦɧɿɫɬɶ ɩɚɦ'ɹɬɿ, 

ɬɨɳɨ) ɿ ɧɚɜɚɧɬɚɠɟɧɧɹ Ɋ (ɨɛɪɨɛɤɚ, ɡɜɟɪɧɟɧɧɹ, ɬɨɳɨ), ɧɚ ɹɤɿ ɫɢɫɬɟɦɚ ɜɿɞɩɨɜɿɞɚє 

ɪɟɚɤɰɿєɸ ɋ (ɫɢɝɧɚɥ ) (ɪɢɫ. 2.3 ): 

 

  

ɯ      Ɏɨɪɦɚ 
 

Ȝ    ȼɥɚɫɬɢɜɨɫɬɿ 
 

q    ɇɚɜɚɧɬɚɠɟɧɧɹ 

 

r       ɇȾɋ ) 

 

 

  

ɯ     Ɏɨɪɦɚ 
 

ρ    ȼɥɚɫɬɢɜɨɫɬɿ 
 

u         ɇɚɩɪɭɝɚ 

 

i        ɋɬɪɭɦ ) 

 

 

  

ɯ      Ɏɨɪɦɚ 
 

ȝ    ȼɥɚɫɬɢɜɨɫɬɿ 
 

ɪ       Ɍɢɫɤ 

 

η     ȼɢɬɪɚɬɚ ) 

 

 

  

ɇ  ɋɬɪɭɤɬɭɪɚ 
 

V    ȼɥɚɫɬɢɜɨɫɬɿ Ɋ     ɇɚɜɚɧɬɚ- 

ɠɟɧɧɹ 

 

ɋ    ɋɢɝɧɚɥ ) 

 

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɜɡɚєɦɨɞɿʀ ɜɟɤɬɨɪɿɜ ɤɨɪɬɟɠɭ <ɨɛ'єɤɬ, ɡɨɜɧɿɲɧɿɣ 

ɜɩɥɢɜ> ɞɥɹ ɦɟɯɚɧɿɱɧɢɯ ( ), ɟɥɟɤɬɪɢɱɧɢɯ ( ), ɝɿɞɪɚɜɥɿɱɧɢɯ ( ) ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 

( ) ɫɢɫɬɟɦ 
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ɋ = ɋ(ɇ; V; P).                                                 (2.4) 

 

Ɉɛɱɢɫɥɸɜɚɥɶɧɚ ɫɤɥɚɞɧɿɫɬɶ ɿ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɪɟɚɤɰɿɣ r, i, η ɬɚ ɋ 

ɜɢɡɧɚɱɚɸɬɶɫɹ ɤɨɧɤɪɟɬɧɢɦɢ ɦɚɬɟɦɚɬɢɱɧɢɦɢ ɦɨɞɟɥɹɦɢ ɨɛ'єɤɬɿɜ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɚ 

ɬɚɤɨɠ ɩɪɢɣɧɹɬɢɦɢ ɦɟɬɨɞɚɦɢ ɦɨɞɟɥɸɜɚɧɧɹ. Ɋɨɡɪɚɯɭɧɤɢ ɡɚ (2.1) – (2.4) 

ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɩɪɹɦɢɯ ɪɿɲɟɧɶ, ɤɨɥɢ ɿɡ ɩɪɢɱɢɧ – (x, Ȝ, q), (x, ρ, u), (б; ȝ; ɪ) ɬɚ  

(ɇ; V; P) ɲɭɤɚɸɬɶ ɧɚɫɥɿɞɤɢ – r, i, η ɬɚ ɋ, ɹɤɿ ɡɚɜɠɞɢ ɨɞɧɨɡɧɚɱɧɿ. ɍ ɬɨɣ ɠɟ ɱɚɫ, ɭ 

ɤɨɠɧɨʀ ɩɪɹɦɨʀ ɡɚɞɚɱɿ (2.1) – (2.4) є ɬɪɢ ɡɜɨɪɨɬɧɿ:  

– ɞɥɹ ɦɟɯɚɧɿɱɧɢɯ ɫɢɫɬɟɦ: ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ r, ɜɥɚɫɬɢɜɨɫɬɹɦ Ȝ ɿ ɜɩɥɢɜɭ q 

ɪɨɡɪɚɯɭɜɚɬɢ ɤɨɧɮɿɝɭɪɚɰɿɸ ɯ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ r, ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ ɿ ɜɩɥɢɜɭ q 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ Ȝ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ r, ɜɥɚɫɬɢɜɨɫɬɹɦ Ȝ ɿ ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɩɥɢɜ q; 

– ɞɥɹ ɟɥɟɤɬɪɢɱɧɢɯ ɫɢɫɬɟɦ: ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ i, ɜɥɚɫɬɢɜɨɫɬɹɦ ρ ɿ ɜɩɥɢɜɭ u 

ɪɨɡɪɚɯɭɜɚɬɢ ɤɨɧɮɿɝɭɪɚɰɿɸ ɯ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ i, ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ ɿ ɜɩɥɢɜɭ u 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ ρ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ i, ɜɥɚɫɬɢɜɨɫɬɹɦ ρ ɿ ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɩɥɢɜ u; 

– ɞɥɹ ɝɿɞɪɚɜɥɿɱɧɢɯ ɫɢɫɬɟɦ: ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ η, ɜɥɚɫɬɢɜɨɫɬɹɦ ȝ ɿ ɜɩɥɢɜɭ 

p ɪɨɡɪɚɯɭɜɚɬɢ ɤɨɧɮɿɝɭɪɚɰɿɸ ɯ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ η, ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ ɿ ɜɩɥɢɜɭ p 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ ȝ; ɩɨ ɜɿɞɨɦɿɣ ɪɟɚɤɰɿʀ η, ɜɥɚɫɬɢɜɨɫɬɹɦ ȝ ɿ ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ 

ɪɨɡɪɚɯɭɜɚɬɢ ɜɩɥɢɜ p; 

– ɞɥɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ: ɩɨ ɜɿɞɨɦɢɯ ɫɢɝɧɚɥɚɯ ɋ, ɜɥɚɫɬɢɜɨɫɬɹɦ V ɿ 

ɧɚɜɚɧɬɚɠɟɧɧɸ Ɋ ɪɨɡɪɚɯɭɜɚɬɢ ɫɬɪɭɤɬɭɪɭ ɇ; ɩɨ ɜɿɞɨɦɢɯ ɫɢɝɧɚɥɚɯ ɋ, ɫɬɪɭɤɬɭɪɿ ɇ 

ɿ ɧɚɜɚɧɬɚɠɟɧɧɸ Ɋ ɪɨɡɪɚɯɭɜɚɬɢ ɜɥɚɫɬɢɜɨɫɬɿ V; ɩɨ ɜɿɞɨɦɢɯ ɫɢɝɧɚɥɚɯ ɋ, 

ɜɥɚɫɬɢɜɨɫɬɹɯ V ɿ ɫɬɪɭɤɬɭɪɿ ɇ ɪɨɡɪɚɯɭɜɚɬɢ ɜɩɥɢɜ Ɋ. 

ȼ ɩɪɚɤɬɢɰɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɨɛ'єɤɬɿɜ ɬɢɩɭ ɉȻɄɆ ɧɚɣɱɚɫɬɿɲɟ 

ɞɨɜɨɞɢɬɶɫɹ ɜɢɪɿɲɭɜɚɬɢ ɩɟɪɲɿ ɡɜɨɪɨɬɧɿ ɡɚɞɚɱɿ, ɬɨɛɬɨ ɪɨɡɩɿɡɧɚɜɚɬɢ ɫɬɪɭɤɬɭɪɭ. 

ȼ ɩɪɚɤɬɢɰɿ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɚɤɬɭɚɥɶɧɢɦɢ є ɬɪɟɬɿ 

ɡɚɞɚɱɿ ɩɨ ɨɩɬɢɦɿɡɚɰɿʀ ɡɨɜɧɿɲɧɿɯ ɰɿɥɟɫɩɪɹɦɨɜɚɧɢɯ ɜɩɥɢɜɿɜ ɧɚ ɨɛ'єɤɬ (ɜɥɚɫɧɟ 

ɩɟɪɟɪɨɡɩɨɞɿɥ). 

ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɫɤɥɚɞɧɢɯ ɉȻɄɆ ɪɟɡɭɥɶɬɚɬ 
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ɪɨɡɪɚɯɭɧɤɭ ɧɟ ɡɚɜɠɞɢ ɨɱɟɜɢɞɧɢɣ, ɿ ɨɩɬɢɦɚɥɶɧɟ ɪɿɲɟɧɧɹ ɜɢɯɨɞɢɬɶ ɬɿɥɶɤɢ ɩɿɫɥɹ 

ɝɟɧɟɪɭɜɚɧɧɹ ɬɚ ɜɿɞɯɢɥɟɧɧɹ ɞɟɤɿɥɶɤɨɯ ɩɪɨɦɿɠɧɢɯ ɜɚɪɿɚɧɬɿɜ.  

Ⱦɥɹ ɭɫɿɯ ɡ ɩɟɪɟɥɿɱɟɧɢɯ ɜɚɪɿɚɧɬɿɜ ɡɚɫɬɨɫɭɜɚɧɧɹ ɆɆɌɈ ɡɚɝɚɥɶɧɢɦɢ є 

ɧɚɫɬɭɩɧɿ ɤɪɨɤɢ: 

– ɮɨɪɦɭɥɸɜɚɧɧɹ ɡɚɞɚɱɿ, ɦɟɬɢ ʀʀ ɪɨɡɜ’ɹɡɚɧɧɹ ɬɚ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ; 

– ɜɢɛɿɪ ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɨɛ’єɤɬɚ ɩɟɪɟɪɨɡɩɨɞɿɥɭ 

ɚɛɨ ɪɟɡɟɪɜɧɨɝɨ ɜɿɞɧɨɜɥɟɧɧɹ; 

– ɜɢɹɜɥɟɧɧɹ ɟɬɚɩɿɜ (ɩɿɞɫɢɫɬɟɦ) ɨɛɪɚɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɚɧɧɹ; 

– ɜɢɹɜɥɟɧɧɹ «ɧɟɡɪɭɱɧɨɝɨ» (ɡɚɛɨɪɨɧɟɧɨɝɨ ɱɚɫɨɦ, ɮɿɡɢɱɧɢɦɢ ɚɛɨ 

ɦɚɬɟɦɚɬɢɱɧɢɦɢ ɡɚɤɨɧɚɦɢ, ɬɨɳɨ) ɟɬɚɩɭ k ɨɛɪɚɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɚɧɧɹ (ɪɢɫ. 

2.4); 

 

 
Ɇɟɬɨɞ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱі ɧɚ ɦɨɞɟɥі ɪɟɚɥьɧɨɝɨ ɨɛ’єɤɬɚ 

(ɟɬɚɩ k – «ɩɨɜіɥьɧɚ» ɦɨɪɮɨɥɨɝіɱɧɚ ɦɨɞɟɥь) 
 

ȿɬɚɩ 1 

 

ȿɬɚɩ 2 

 

ȿɬɚɩ k 

 

ȿɬɚɩ K ··· ··· 

 

ȿɬɚɩ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱі  
ɧɚ ɜіɪɬɭɚɥьɧіɣ ɦɨɞɟɥі 

(ɟɬɚɩ k* – «ɲɜɢɞɤɚ»  ɆɆТɈ) 
 

Эɬɚɩ k* 

 

 

Ɋɢɫɭɧɨɤ β.4 – Ɂɚɦɿɧɚ «ɩɨɜɿɥɶɧɨɝɨ» ɟɬɚɩɭ k ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɧɚ 

ɦɨɞɟɥɿ ɪɟɚɥɶɧɨɝɨ ɨɛ’єɤɬɚ ɧɚ «ɲɜɢɞɤɢɣ» ɟɬɚɩ k
*
 ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɪɬɭɚɥɶɧɨʀ 

ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɆɆɌɈ 

 

– ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɨɞɟɥɿ ɪɟɚɥɶɧɨɝɨ ɨɛ’єɤɬɚ ɞɨ ɆɆɌɈ; 

– ɪɨɡɜ’ɹɡɚɧɧɹ ɟɬɚɩɭ k*
 ɡɚ ɞɨɩɨɦɨɝɨɸ ɆɆɌɈ; 

– ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɨɫɧɨɜɧɨɝɨ ɦɟɬɨɞɭ. 

Ɋɨɡɝɥɹɧɟɦɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɆɆɌɈ ɧɚ ɩɪɢɤɥɚɞɿ ɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ. ɇɟɯɚɣ 
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ɪɟɚɤɰɿɹ r ɱɟɪɝɨɜɨɝɨ ɜɚɪɿɚɧɬɚ, ɪɨɡɪɚɯɨɜɚɧɚ ɡɚ (2.1), ɜɢɡɧɚɧɚ ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɨɦ 

ɧɟɩɪɢɩɭɫɬɢɦɨ ɞɚɥɟɤɨɸ ɜɿɞ ɿɞɟɚɥɶɧɨʀ ɦɟɬɢ rɿɞ, ɿ ɛɭɥɨ ɩɪɢɣɧɹɬɨ ɲɥɹɯɨɦ ɪɿɲɟɧɧɹ 

ɩɟɪɲɨʀ ɡɜɨɪɨɬɧɨʀ ɡɚɞɚɱɿ ɡɦɿɧɢɬɢ ɜɟɤɬɨɪ ɤɨɧɮɿɝɭɪɚɰɿʀ ɯ ɧɚ x , ɬɚɤ ɳɨɛ ɜɟɤɬɨɪ 

ɩɚɪɚɦɟɬɪɿɜ ɪɟɚɤɰɿʀ ɨɬɪɢɦɚɜ ɡɧɚɱɟɧɧɹ r*
. 

 

r(x; Ȝ; q) → r*
(x

*
; Ȝ; q);    ( , , ) ( , , )

2

   r x q r x q


     ,           (2.5) 

 

ɞɟ  r  – ɧɨɪɦɚ ɟɥɟɦɟɧɬɚ r , ɳɨ ɧɚɥɟɠɢɬɶ ɜɟɤɬɨɪɧɨɦɭ ɩɪɨɫɬɨɪɭ R ; 

       δ – ɧɚɩɟɪɟɞ ɡɚɞɚɧɢɣ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɩɭɫɬɢɦɢɣ «ɤɨɪɢɞɨɪ», ɧɟ ɨɛɨɜ'ɹɡɤɨɜɨ ɡ 

ɤɿɧɰɟɜɢɦɢ ɝɪɚɧɢɰɹɦɢ ɜ ɩɪɨɫɬɨɪɿ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɫɬɚɧɨɜɥɹɬɶ r. 

Ɋɿɲɟɧɧɹ ɡɚɞɚɱɿ ɦɨɠɧɚ ɜɢɤɨɧɚɬɢ ɞɜɨɦɚ ɦɟɬɨɞɚɦɢ: ɛɟɡɩɨɫɟɪɟɞɧіɣ ɦɟɬɨɞ 

ɡɚɫɬɨɫɭєɦɨ, ɤɨɥɢ ɩɟɪɟɬɜɨɪɟɧɧɹ x , ɳɨ ɡɚɞɨɜɨɥɶɧɹє ɭɦɨɜɿ (2.5), ɞɨɡɜɨɥɟɧɨ. Ɍɨɞɿ 

ɜɟɤɬɨɪ x*, ɹɤɳɨ ɜɿɧ ɜɡɚɝɚɥɿ ɿɫɧɭє, ɲɭɤɚɸɬɶ, ɜɢɪɿɲɭɸɱɢ ɩɟɪɲɭ ɡɜɨɪɨɬɧɭ ɡɚɞɚɱɭ, 
 

x
*
 = x(r

*; Ȝ; q).                                              (2.6) 

 

ɉɪɢ ɪɿɲɟɧɧɿ ɛɭɞɶ-ɹɤɢɯ ɡɜɨɪɨɬɧɢɯ ɡɚɞɚɱ ɩɨ ɝɪɭɩɿ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ 

ɜɤɥɸɱɚɸɬɶ ɧɚɫɥɿɞɨɤ (r
*; Ȝ; q), ɲɭɤɚɸɬɶ ɨɞɧɭ ɿɡ ɩɪɢɱɢɧ, ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ – 

ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɿɜ ɤɨɧɮɿɝɭɪɚɰɿʀ x
*. ɍ ɤɥɚɫɢɱɧɿɣ ɩɨɫɬɚɧɨɜɰɿ ɩɿɞ ɧɚɫɥɿɞɤɨɦ 

ɪɨɡɭɦɿɸɬɶ ɞɟɹɤɿ ɩɚɪɚɦɟɬɪɢ, ɨɛɦɿɪɸɜɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ 

ɧɚɫɥɿɞɨɤ є ɩɪɢɣɧɹɬɟ ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɩɨɞɚɧɧɹ ɩɪɨ «ɝɚɪɧɢɣ» 

ɨɛ'єɤɬɿ. Ɉɛɱɢɫɥɸɜɚɥɶɧɚ ɫɤɥɚɞɧɿɫɬɶ ɬɚɤɨɝɨ ɩɨɲɭɤɭ ɞɨɫɢɬɶ ɜɟɥɢɤɚ. 

Ɂɜɨɪɨɬɧɿ ɡɚɞɚɱɿ ɫɬɚɜɥɹɬɶɫɹ ɞɨ ɤɥɚɫɭ ɧɟɤɨɪɟɤɬɧɨ ɩɨɫɬɚɜɥɟɧɢɯ. Ⱦɥɹ ɞɚɧɨɝɨ 

ɜɢɩɚɞɤɭ ʀɯɧє ɮɨɪɦɭɥɸɜɚɧɧɹ ɜɢɝɥɹɞɚє ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ. ɇɟɯɚɣ ɩɪɨɟɤɬɨɜɚɧɚ 

ɫɢɫɬɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɟɥɟɦɟɧɬɨɦ x   X, ɧɟɞɨɫɬɭɩɧɢɦ ɞɥɹ ɩɪɹɦɨɝɨ 

ɜɢɡɧɚɱɟɧɧɹ, ɬɨɦɭ ɜɢɜɱɚєɬɶɫɹ ɞɟɹɤɢɣ ɣɨɝɨ ɩɪɨɹɜ rxf )( , )(Xfr . Ɍɭɬ f(X) – 

ɨɛɪɚɡ ɦɧɨɠɢɧɢ X ɩɪɢ ɜɿɞɨɛɪɚɠɟɧɧɿ f. Ɋɿɜɧɹɧɧɹ rxf )(  ɦɚє ɪɿɲɟɧɧɹ ɬɿɥɶɤɢ ɞɥɹ 

ɬɚɤɢɯ ɟɥɟɦɟɧɬɿɜ r, ɹɤɿ ɧɚɥɟɠɚɬɶ ɦɧɨɠɢɧɿ )(Хf . Ɉɩɟɪɚɬɨɪ f ɭ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ 

є ɬɚɤɢɦ, ɳɨ ɡɜɨɪɨɬɧɢɣ ɣɨɦɭ ɨɩɟɪɚɬɨɪ f-1
 ɧɟ є ɧɟɩɟɪɟɪɜɧɢɦ.  
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ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɹɤ ɧɚɛɥɢɠɟɧɟ ɪɿɲɟɧɧɹ rxf )(  ɧɟ ɦɨɠɧɚ ɛɪɚɬɢ ɟɥɟɦɟɧɬ 

)(1 rfx  , ɨɫɤɿɥɶɤɢ ɬɚɤɨɝɨ ɪɿɲɟɧɧɹ ɦɨɠɟ ɧɟ ɛɭɬɢ, ɬɨɦɭ ɳɨ  ɦɨɠɟ ɧɟ ɧɚɥɟɠɚɬɢ 

ɦɧɨɠɢɧɿ f(X), ɬɨɛɬɨ ɧɟ ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢɫɹ ɩɟɪɲɚ ɜɢɦɨɝɚ ɤɨɪɟɤɬɧɨɫɬɿ ɩɨ 

Ⱥɞɚɦɚɪɭ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɧɚɜɿɬɶ ɹɤɳɨ ɪɿɲɟɧɧɹ  ɿɫɧɭє, ɜɨɧɨ ɧɟ ɛɭɞɟ ɦɚɬɢ 

ɜɥɚɫɬɢɜɿɫɬɶ ɫɬɿɣɤɨɫɬɿ, ɹɤɳɨ ɨɩɟɪɚɬɨɪ f-1
 ɧɟ є ɛɟɡɩɟɪɟɪɜɧɢɦ. ȼɢɦɨɝɢ ɤɨɪɟɤɬɧɨɫɬɿ 

[165] ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɡɜɨɞɹɬɶɫɹ ɞɨ ɧɚɫɬɭɩɧɨɝɨ ɮɨɪɦɭɥɸɜɚɧɧɹ. ɇɟɨɛɯɿɞɧɨ 

ɡɧɚɣɬɢ ɪɿɲɟɧɧɹ ɡɚ ɜɯɿɞɧɢɦ ɞɚɧɢɦɢ rɿɞ, x = G(r), ɞɟ G – ɞɟɹɤɢɣ ɨɩɟɪɚɬɨɪ. əɤɳɨ  

r ɣ x ɧɚɥɟɠɚɬɶ ɪɿɡɧɨɦɚɧɿɬɬɹɦ  X ɬɚ R, ɞɥɹ ɟɥɟɦɟɧɬɿɜ ɹɤɢɯ ɜɢɡɧɚɱɟɧɟ ɩɨɧɹɬɬɹ 

ɜɿɞɫɬɚɧɿ (ɦɟɬɪɢɤɚ) g(x1, x2) ɿ g(r1, r2), ɞɟ x1, x2   X, r1, r2   R, ɬɨɛɬɨ X ɣ R – 

ɦɟɬɪɢɱɧɿ ɩɪɨɫɬɨɪɢ, ɬɨ ɩɨɜɢɧɧɿ ɡɚɞɨɜɨɥɶɧɹɬɢɫɹ ɧɚɫɬɭɩɧɿ ɬɪɢ ɜɢɦɨɝɢ: 

– ɿɫɧɭɜɚɧɧɹ: ɞɥɹ ɜɫɹɤɨɝɨ Rr  ɿɫɧɭє ɪɿɲɟɧɧɹ x ɡ X; 

– ɨɞɧɨɡɧɚɱɧɨɫɬɿ: ɞɥɹ ɜɫɹɤɨɝɨ Rr  ɿɫɧɭє ɬɿɥɶɤɢ ɨɞɧɟ ɪɿɲɟɧɧɹ x ɡ X; 

– ɫɬɿɣɤɨɫɬɿ: ɪɿɲɟɧɧɹ ɩɨɜɢɧɧɟ ɧɟɩɟɪɟɪɜɧɨ ɡɚɥɟɠɚɬɢ ɜɿɞ ɜɯɿɞɧɢɯ ɞɚɧɢɯ, 

ɬɨɛɬɨ ɞɥɹ ɜɫɹɤɨɝɨ  > 0 ɦɨɠɧɚ ɜɤɚɡɚɬɢ ɬɚɤɟ (), ɳɨ ɹɤɳɨ g(r1, r2) ≤ δ ɿ x1 = 

G(r1), x2 = G(r2), ɬɨ g(x1, x2) ≤ δ. 

əɤɳɨ ɛɟɡɩɨɫɟɪɟɞɧє ɩɟɪɟɬɜɨɪɟɧɧɹ (2.5) ɡɚɛɨɪɨɧɟɧɨ ɛɭɞɶ-ɹɤɨɸ ɡ 

ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɭɦɨɜ ɚɛɨ ɡ ɿɧɲɢɯ ɩɪɢɱɢɧ, ɬɨ ɞɨɫɹɝɬɢ r
*
 ɦɨɠɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɦɟɬɨɞɭ ɜіɪɬɭɚɥьɧɨɝɨ ɨɛ'єɤɬɚ ɡɚ ɪɚɯɭɧɨɤ ɜɜɟɞɟɧɧɹ ɞɨɞɚɬɤɨɜɨʀ ɩɪɨɦɿɠɧɨʀ 

ɨɩɟɪɚɰɿʀ – ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ  ɿ (ɚɛɨ) q: 

 

r(x; ; q) → r*
(x; 

*
; q)   rɢɞ ± δ/β; 

r(x; ; q) → r*
(x; ; q

*
)   rɢɞ ± δ/β;                                (2.7) 

r(x; ; q) → r*
(x; 

*
; q

*
)   rɢɞ ± δ/β. 

 

Ɂ (2.7) ɜɢɪɿɲɭɸɬɶɫɹ ɞɪɭɝɚ ɿ ɬɪɟɬɹ ɡɜɨɪɨɬɧɚ ɜɢɪɚɡɭ (2.1) ɡɚɞɚɱɚ. ɍ 

ɪɟɡɭɥɶɬɚɬɿ ɰɶɨɝɨ ɪɿɲɟɧɧɹ, ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɫɤɥɚɞɧɿɫɬɶ ɹɤɢɯ ɬɚɤɨɠ ɞɨɫɢɬɶ ɜɟɥɢɤɚ, 

ɫɬɜɨɪɸєɬɶɫɹ ɩɪɨɦɿɠɧɢɣ ɞɨɞɚɬɤɨɜɢɣ ɫɬɚɧ ɫɢɫɬɟɦɢ – (x; 
*
; q), (x; ; q

*) ɚɛɨ (x; 
*
; 

q
*
), ɹɤɢɣ ɧɚɡɢɜɚєɬɶɫɹ ɜɿɪɬɭɚɥьɧɢɦ ɨɛ'єɤɬɨɦ, ɨɫɤɿɥɶɤɢ ɪɟɚɥɶɧɚ ɪɟɚɥɿɡɚɰɿɹ ɰɶɨɝɨ 

ɫɬɚɧɭ «ɭ ɦɟɬɚɥɿ» ɧɟ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ, ɿ ɬɨɦɭ ɡɧɚɱɟɧɧɹ ɣɨɝɨ ɩɚɪɚɦɟɬɪɿɜ ɦɨɠɭɬɶ 

ɩɪɢɣɦɚɬɢ ɛɭɞɶ-ɹɤɿ, ɿɧɨɞɿ ɱɢɫɬɨ ɝɿɩɨɬɟɬɢɱɧɿ ɜɟɥɢɱɢɧɢ. Ɉɫɤɿɥɶɤɢ ɡɚɞɚɱɿ (2.7) 
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ɬɚɤɨɠ є ɡɜɨɪɨɬɧɢɦɢ, ɞɨ ɧɢɯ ɧɟɨɛɯɿɞɧɨ ɜɿɞɧɟɫɬɢ ɜɫɿ ɩɟɪɟɪɚɯɨɜɚɧɿ ɜɢɦɨɝɢ  

ɤɨɪɟɤɬɧɨɫɬɿ.  

ɇɟɯɚɣ Ȝ* ɣ (ɚɛɨ) q* ɿɫɧɭɸɬɶ ɿ ɧɚ  ɟɬɚɩɿ ɦɟɬɨɞɭ ɜɿɪɬɭɚɥɶɧɨɝɨ 

ɨɛ'єɤɬɚ ɜɨɧɢ ɡɧɚɣɞɟɧɿ. ɐɟ ɡɧɚɱɢɬɶ, ɳɨ ɜɞɚɥɨɫɹ ɞɨɫɹɝɬɢ ɛɚɠɚɧɨɝɨ r*, ɚɥɟ ɧɟ ɡɚ 

ɪɚɯɭɧɨɤ ɧɟɨɛɯɿɞɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɮɨɪɦɢ, ɚ ɲɥɹɯɨɦ ɜɿɪɬɭɚɥɶɧɨʀ ɡɦɿɧɢ 

ɜɥɚɫɬɢɜɨɫɬɟɣ Ȝ* ɣ (ɚɛɨ) ɡɨɜɧɿɲɧɿɯ ɜɩɥɢɜɿɜ q*. ɉɟɪɟɣɞɟɦɨ ɬɟɩɟɪ ɞɨ  

ɟɬɚɩɭ, ɧɚ ɹɤɨɦɭ x* ɲɭɤɚєɬɶɫɹ ɹɤ ɮɭɧɤɰɿɹ ɜɿɞ ɪɨɡɪɚɯɨɜɚɧɢɯ ɧɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ Ȝ* 

ɣ (ɚɛɨ) q* 

 

x
*
 = f(Ȝ*

; q);   x
*
 = f(Ȝ; q*

);   x
*
 = f(Ȝ*

; q
*
).                           (2.8) 

 

Ɏɨɪɦɭɥɢ (2.8) ɭ ɹɜɧɨɦɭ ɜɢɞɿ ɚɛɨ ɿɧɲɿ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨ ɰɢɯ 

ɪɿɜɧɹɧɧɹɯ ɜɢɡɧɚɱɚɸɬɶɫɹ ɜ ɤɨɠɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɜɢɩɚɞɤɭ ɡɚɥɟɠɧɨ ɜɿɞ ɨɛ'єɤɬɚ 

ɩɪɨɟɤɬɭɜɚɧɧɹ, ɣɨɝɨ ɮɿɡɢɱɧɢɯ ɦɨɞɟɥɟɣ ɿ ɩɪɢɣɧɹɬɢɯ ɦɟɬɨɞɿɜ ɩɟɪɟɬɜɨɪɟɧɶ ɭ ɣɨɝɨ 

ɫɬɪɭɤɬɭɪɿ ɣ ɩɚɪɚɦɟɬɪɚɯ. Ȳɯɧɹ ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɫɤɥɚɞɧɿɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɲɟ 

ɫɤɥɚɞɧɨɫɬɿ ɪɿɲɟɧɧɹ ɡɜɨɪɨɬɧɢɯ ɡɚɞɚɱ (2.6) ɿ (2.7). 

əɤ ɛɚɱɢɦɨ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɨɞɧɨɝɨ ɡ ɩɟɪɟɬɜɨɪɟɧɶ (2.8) ɜɢɯɨɞɢɬɶ ɲɭɤɚɧɢɣ 

ɜɟɤɬɨɪ x
*. ɋɭɦɚɪɧɚ ɨɛɱɢɫɥɸɜɚɥɶɧɚ ɫɤɥɚɞɧɿɫɬɶ ɨɛɨɯ ɟɬɚɩɿɜ – (2.7) ɿ (2.8) 

ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɫɤɥɚɞɧɨɫɬɿ ɟɬɚɩɭ (2.7). ɋɚɦɟ ɧɚ ɨɫɬɚɧɧɶɨɦɭ ɣ ɜɢɝɿɞɧɨ 

ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɲɜɢɞɤɨɞɿɸɱɿ ɦɟɬɨɞɢ ɨɛɱɢɫɥɟɧɶ, ɹɤɿ ɡɚɛɨɪɨɧɹɸɬɶ ɡɦɿɧɸɜɚɬɢ ɯ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɉɉȻɄɆ, ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɩɿɞ 

ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɆɆɌɈ ɦɨɠɟ ɛɭɬɢ ɨɪɝɚɧɿɡɨɜɚɧɚ, ɧɚɩɪɢɤɥɚɞ, ɭ 

ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɧɚɫɬɭɩɧɨɸ ɫɯɟɦɨɸ. Ɉɞɟɪɠɚɜɲɢ ɬɟɯɧɿɱɧɟ ɡɚɜɞɚɧɧɹ ɧɚ ɩɪɨɟɤɬ, 

ɦɟɬɨɞ ɨɰɿɧɸє ɧɟɨɛɯɿɞɧɢɣ ɨɛ'єɦ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɞɚɱ ɣ ʀɯ ɱɚɫɨɜɭ ɫɤɥɚɞɧɿɫɬɶ. 

əɤɳɨ ɨɫɬɚɧɧɹ ɜɢɹɜɥɹєɬɶɫɹ ɧɚɞɦɿɪɧɨ ɜɟɥɢɤɨɸ, ɜɢɤɨɧɭєɬɶɫɹ ɩɨɲɭɤ ɦɨɠɥɢɜɨɫɬɿ 

ɩɿɞɫɬɚɧɨɜɤɢ ɜ ɰɿ ɡɚɞɚɱɿ, ɡɚɦɿɫɬɶ ɦɨɞɟɥɿ ɪɟɚɥɶɧɨɝɨ ɨɛ’єɤɬɚ, – ɆɆɌɈ. Ⱦɚɥɿ 

ɆɆɌɈ ɫɬɜɨɪɸєɬɶɫɹ ɿ ɜɢɤɨɧɭєɬɶɫɹ ʀʀ ɨɩɬɢɦɿɡɚɰɿɹ. 

Ɉɫɬɚɬɨɱɧɨ, ɜɢɤɨɧɭєɬɶɫɹ ɡɜɨɪɨɬɧɟ ɩɟɪɟɬɜɨɪɟɧɧɹ ɨɩɬɢɦɿɡɨɜɚɧɨʀ ɆɆɌɈ ɜ 

ɪɟɚɥɶɧɭ, ɩɪɢɱɨɦɭ ɬɚɤɢɣ ɩɟɪɟɯɿɞ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɨɫɬɚɬɨɱɧɢɦ ɪɨɡɪɚɯɭɧɤɨɦ 

ɩɚɪɚɦɟɬɪɿɜ ɨɫɬɚɧɧɶɨɝɨ. Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɤɥɚɞɢ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ 
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ɦɟɬɨɞɭ. ɇɟɯɚɣ ɭ ɩɪɨɰɟɫɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɛɭɜ ɫɬɜɨɪɟɧɢɣ ɜɚɪɿɚɧɬ ɦɚɲɢɧɨɛɭɞɿɜɧɨʀ 

ɞɟɬɚɥɿ, ɭ ɹɤɨʀ  – ɜɟɤɬɨɪ ɪɨɡɦɿɪɿɜ;  – ɜɟɤɬɨɪ ɦɟɯɚɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɦɚɬɟɪɿɚɥɭ ɞɟɬɚɥɿ; q – ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɦɟɯɚɧɿɱɧɨɝɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ; ɿ r – ɧɚɩɪɭɠɟɧɨ-ɞɟɮɨɪɦɨɜɚɧɢɣ ɫɬɚɧ (ɇȾɋ) ɞɟɬɚɥɿ. 

əɤɳɨ r ɧɟ ɡɚɞɨɜɨɥɶɧɹє ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɚ ɩɨ ɦɿɪɤɭɜɚɧɧɹɯ ɦɿɰɧɨɫɬɿ, 

ɬɜɟɪɞɨɫɬɿ ɚɛɨ ɦɚɬɟɪɿɚɥɨєɦɧɨɫɬɿ, ɜɚɪɿɚɧɬ ɩɪɨɟɤɬɭ ɦɨɠɟ ɛɭɬɢ ɞɨɪɨɛɥɟɧɢɣ ɡ ɦɟɬɨɸ 

ɨɞɟɪɠɚɧɧɹ ɇȾɋ, ɳɨ ɜɿɞɩɨɜɿɞɚє r*, ɬɨɛɬɨ ɛɥɢɡɶɤɨɝɨ ɞɨ ɡɚɞɚɧɨɝɨ (ɚɛɨ ɿɞɟɚɥɶɧɨɦɭ 

– rɿɞ).  

Ʉɨɥɢ ɦɨɜɚ ɣɞɟ ɩɪɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɡɚɞɚɱ, ɡɚɛɨɪɨɧɭ ɧɚ ɨɞɢɧ ɡ 

ɟɬɚɩɿɜ ɬɚɤɨɝɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɧɚɣɱɚɫɬɿɲɟ ɫɬɚɜɢɬɶ ɱɚɫɨɜɚ ɫɤɥɚɞɧɿɫɬɶ ɨɫɬɚɧɧɶɨɝɨ, 

ɜɚɠɥɢɜɚ ɜɡɚɝɚɥɿ, ɚ ɭ ɜɢɩɚɞɤɭ ɉȻɄɆ, – ɨɫɨɛɥɢɜɨ. 

 

 

2.2 ɑɚɫɨɜɚ ɫɤɥɚɞɧɿɫɬɶ ɩɨɛɭɞɨɜɢ ɬɪɢɜɢɦɿɪɧɨʀ ɣɦɨɜɿɪɧɿɫɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ 

ɦɨɞɟɥɿ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ 

 

β.β.1 Ɇɨɪɮɨɥɨɝɿɱɧɢɣ ɦɟɬɨɞ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɞɜɨɜɢɦɿɪɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ 

 

ɇɚɣɛɥɢɠɱɢɦ ɦɟɬɨɞɨɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɬɚ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɯ ɞɨ ɦɨɧɿɬɨɪɢɧɝɭ ɉȻɄɆ є ɦɨɪɮɨɥɨɝɿɱɧɢɣ, ɜ ɹɤɨɦɭ ɞɥɹ ɩɪɢɣɧɹɬɬɹ 

ɪɿɲɟɧɧɹ ɩɪɨ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ ɩɨɪɿɜɧɸɸɬɶɫɹ ɞɜɚ ɩɚɪɚɦɟɬɪɢ, 

ɨɬɪɢɦɭɜɚɧɢɯ ɞɜɨɦɚ ɫɩɨɫɨɛɚɦɢ: ɩɟɪɟɪɨɛɤɨɸ ɫɢɝɧɚɥɿɜ, ɳɨ ɧɚɞɯɨɞɹɬɶ ɜɿɞ ɨɛ’єɤɬɚ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɉȻɄɆ, ɬɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ, ɹɤɚ 

ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ [10, 18, 42, 80, 97]. 

Ȼɥɢɡɤɿɫɬɶ ɦɿɠ ɰɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɡɧɚɱɚє ɜ ɪɚɦɤɚɯ ɦɟɬɨɞɭ ɛɥɢɡɶɤɿɫɬɶ ɫɬɪɭɤɬɭɪɢ 

(ɦɨɪɮɨɥɨɝɿʀ) ɦɟɪɟɠɟɜɨɝɨ ɨɛ’єɤɬɚ ɬɚ ɣɨɝɨ ɦɟɪɟɠɟɜɨʀ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ. 

Ɉɫɤɿɥɶɤɢ ɨɫɬɚɧɧɹ ɧɚɦ ɜɿɞɨɦɚ, ʀʀ ɦɨɠɧɚ ɜɜɚɠɚɬɢ, ɡ ɞɟɹɤɨɸ ɣɦɨɜɿɪɧɿɫɬɸ, 

ɩɨɬɨɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɨɛ’ɷɤɬɚ. 

ȼɿɡɶɦɟɦɨ ɡɚ ɨɫɧɨɜɭ ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɨʀ ɫɢɫɬɟɦɢ, ɹɤɢɣ 
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ɩɪɚɰɸє ɡɚ ɜɤɚɡɚɧɨɸ ɫɯɟɦɨɸ ɬɚ ɨɩɢɫɚɧɢɣ ɜ [166].  

Ⱥɜɬɨɪɢ [42, 44, 75] ɫɬɜɟɪɞɠɭɸɬɶ, ɳɨ ɧɢɦɢ ɪɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɨɛ’єɤɬɿɜ, ɫɬɪɭɤɬɭɪɚ ɹɤɢɯ ɡɚɡɧɚє ɩɨɲɤɨɞɠɟɧɶ 

ɧɚ ɩɪɨɬɹɡɿ ʀɯ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ. Ɇɟɬɨɞ, ɬɚɤɢɦ ɱɢɧɨɦ, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɪɟɚɥɿɡɚɰɿʀ 

ɞɜɨɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɦɨɞɟɥɟɣ – ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɿɜɫɶɤɨʀ ɿ ɦɨɪɮɨɥɨɝɿɱɧɨʀ, ɜɿɧ 

ɡɚɛɟɡɩɟɱɭє ɞɨɫɥɿɞɧɢɤɚ ɫɢɫɬɟɦ ɞɨɞɚɬɤɨɜɨɸ ɿɧɮɨɪɦɚɰɿєɸ, ɹɤɚ ɦɚє ɜɢɫɨɤɢɣ 

ɫɬɭɩɿɧɶ ɞɨɫɬɨɜɿɪɧɨɫɬɿ. ɐɟ ɞɨɡɜɨɥɢɥɨ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɣɨɝɨ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ 

ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɿ ɞɨɞɚɬɤɿɜ: ɜɿɞ ɦɟɞɢɰɢɧɢ ɞɨ ɛɭɞɿɜɟɥɶɧɨʀ ɦɟɯɚɧɿɤɢ.  

ɋɮɨɪɦɭɥɸєɦɨ ɡɚɞɚɱɭ ɦɟɬɨɞɭ: ɜɿɞɨɦɿ ɩɨɱɚɬɤɨɜɚ ɫɬɪɭɤɬɭɪɚ ɦɟɪɟɠɟɜɨɝɨ 

ɨɛ'єɤɬɚ ɇɨɛ(0), ɧɚɩɪɢɤɥɚɞ, ɉȻɄɆ, ɚ ɬɚɤɨɠ ɩɨɱɚɬɤɨɜɚ ɫɬɪɭɤɬɭɪɚ ɤɨɦɩ’ɸɬɟɪɧɨʀ 

ɦɟɪɟɠɟɜɨʀ ɦɨɞɟɥɿ ɇɦɨɞ(0), ɹɤɚ ʀɣ ɦɨɪɮɨɥɨɝɿɱɧɨ ɞɨɪɿɜɧɸє, ɞɨɜɿɥɶɧɢɣ ɪɹɞ 

ɫɬɪɭɤɬɭɪ ɦɟɪɟɠɟɜɨʀ ɦɨɞɟɥɿ ɧɚ ɜɫɿɯ ɿɬɟɪɚɰɿɹɯ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɇɦɨɞ(t), 1 ≤ t ≤ T ɿ 

ɬɚɤɨɠ ɩɟɜɧɢɣ ɬɪɟɧɞ ɫɢɝɧɚɥɿɜ ɋ(t) ɜɿɞ ɦɟɪɟɠɟɜɨɝɨ ɨɛ'єɤɬɚ. ɇɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ, 

ɹɤ ɡɦɿɧɸɜɚɥɚɫɹ ɫɬɪɭɤɬɭɪɚ ɨɫɬɚɧɧɶɨɝɨ ɇɨɛ t ɩɪɢ 1 ≤ t ≤ T (ɪɢɫ. 2.5). 

  

 

Hɨɛ(t) ? 

ɇɦɨɞ(0) = ɇɨɛ(0) 
 

 

ɇɦɨɞ(t) 

ɋ(t) 

ɇɨɛ(0), ɇɦɨɞ(t), ɋ(t) 

 

Hɨɛ(t) 

 

 

Ɋɢɫɭɧɨɤ 2.5 – Ⱦɨ ɩɨɫɬɚɧɨɜɤɢ ɡɚɜɞɚɧɧɹ ɜ ɪɚɦɤɚɯ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɦɟɬɨɞɭ 

ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɟɧɨɝɨ ɨɛ’єɤɬɚ  

 

Ʌɨɝɿɤɚ ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɜɢɩɥɢɜɚє ɡ ʀʀ ɩɨɫɬɚɧɨɜɤɢ: ɧɟɨɛɯɿɞɧɨ ɧɚ ɤɨɠɧɿɣ  

t-ɣ ɿɬɟɪɚɰɿʀ ɩɿɞɿɛɪɚɬɢ ɬɚɤɭ ɫɬɪɭɤɬɭɪɭ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ, ɹɤɚ ɡɚ ɞɟɹɤɢɦ 

ɩɨɤɚɡɧɢɤɨɦ ɜɿɞɩɨɜɿɞɚɥɚ ɛ ɬɪɟɧɞɭ ɋ(t), ɿ ɜ ɰɶɨɦɭ ɪɚɡɿ ɜɢɡɧɚɬɢ ɪɿɜɧɿɫɬɶ ɇɦɨɞ(t) = 

ɇɨɛ(t) [96, 167].  

ȼ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɜ ɹɤɨɫɬɿ ɬɚɤɨɝɨ ɩɨɤɚɡɧɢɤɚ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ 
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ɪɿɡɧɿ ɩɚɪɚɦɟɬɪɢ ɉȻɄɆ ɬɚ ʀʀ ɦɨɞɟɥɿ, ɡɨɤɪɟɦɚ, ɜ [42, 44, 75] ɛɭɜ ɨɛɪɚɧɢɣ 

ɟɧɬɪɨɩɿɣɧɢɣ ɤɪɢɬɟɪɿɣ ɧɚɞɿɣɧɨɫɬɿ Еɦɨɞ, ɨɞɟɪɠɭɜɚɧɢɣ ɧɚ ɫɩɟɰɿɚɥɶɧɿɣ 

ɤɨɦɩ'ɸɬɟɪɧɿɣ ɦɨɪɮɨɥɨɝɿɱɧɿɣ ɦɨɞɟɥɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ  

(ɪɢɫ. 2.6). 
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Ɉɛ’єɤɬ 

 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɿɫɧɭɸɱɨɝɨ ɦɟɬɨɞɭ-ɩɪɨɬɨɬɢɩɭ ɞɢɫɬɚɧɰɿɣɧɨɝɨ 

ɜɢɡɧɚɱɟɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨɝɨ ɨɛ'єɤɬɚ ɞɥɹ ɞɨɜɿɥɶɧɨɝɨ t > 0 

 

ȼɢɪɚɡ ɞɥɹ Еɦɨɞ ɦɚє ɬɚɤɢɣ ɜɢɝɥɹɞ [80, 89, 97]: 

 

    





1

1

22ɦɨɞ

2

1

1log1log
Q

Qq

qqqq ɊɊɊɊE ,                           (2.9)  

 

ɞɟ Q1 – ɦɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɨɲɤɨɞɠɟɧɶ ɜ ɪɟɡɟɪɜɢɪɨɜɚɧɧɨɦ ɨɛ'єɤɬɿ, ɩɪɢ ɹɤɢɯ 
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ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɨɛ'єɤɬɚ, ɪɨɡɪɚɯɨɜɚɧɚ ɡ ɞɨɩɨɦɨɝɨɸ 

ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ, ɳɟ ɞɨɪɿɜɧɸє 1, Q2 – ɦɿɧɿɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɩɨɲɤɨɞɠɟɧɶ ɜ 

ɪɟɡɟɪɜɢɪɨɜɚɧɧɨɦ ɨɛ'єɤɬɿ, ɩɪɢ ɹɤɢɯ ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɨɛ'єɤɬɚ ɜɠɟ 

ɞɨɪɿɜɧɸє 0, Pq – ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ ɩɪɢ q ɭɲɤɨɞɠɟɧɧɹɯ. 

Ɂɧɚɱɟɧɧɹ Еɦɨɞ(t) ɞɥɹ ɞɨɜɿɥɶɧɨɝɨ t > 0 ɩɨɪɿɜɧɸɜɚɥɢ ɡ ɱɢɫɥɨɦ Еɨɛ(t), ɹɤɟ 

ɨɬɪɢɦɭɜɚɥɢ ɡ ɬɪɟɧɞɚ ɋ(t) ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɨɜɫɶɤɨʀ ɦɨɞɟɥɿ (ɉɆɆ) 

– ɫɬɚɬɢɫɬɢɱɧɨʀ ɦɨɞɟɥɿ, ɳɨ ɿɦɿɬɭє ɪɨɛɨɬɭ ɩɪɨɰɟɫɭ ɜɧɟɫɟɧɧɹ ɩɨɲɤɨɞɠɟɧɶ ɜ 

ɫɬɪɭɤɬɭɪɭ ɞɢɫɤɪɟɬɧɨɝɨ ɨɛ'єɤɬɚ, ɫɯɨɠɨɝɨ ɧɚ ɦɚɪɤɨɜɫɶɤɢɣ ɩɪɨɰɟɫ ɡ ɧɟɜɿɞɨɦɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ. Ɂɚɜɞɚɧɧɹɦ ɉɆɆ ɛɭɥɨ ɜɢɡɧɚɱɟɧɧɹ ɧɟɜɿɞɨɦɢɯ ɩɚɪɚɦɟɬɪɿɜ ɇɨɛ ɧɚ 

ɨɫɧɨɜɿ ɫɩɨɫɬɟɪɟɠɭɜɚɧɢɯ ɋ(t) [5, 43, 166].  

ȼ ɨɫɧɨɜɿ ɬɚɤɨɝɨ ɦɟɬɨɞɭ – ɧɚɫɬɭɩɧɚ ɝɿɩɨɬɟɡɚ [166]. əɤɳɨ ɟɧɬɪɨɩɿɣɧɿ 

ɤɪɢɬɟɪɿʀ ɨɛ'єɤɬɚ Еɨɛ(t) ɿ ɦɨɞɟɥɿ Еɦɨɞ(t) ɞɥɹ ɞɨɜɿɥɶɧɨɝɨ t > 0 ɜ ɞɟɹɤɨɦɭ ɫɟɧɫɿ ɫɯɿɞɧɿ, 

ɬɨ ɩɨ ɇɦɨɞ(t), ɳɨ ɡɚɛɟɡɩɟɱɭє ɰɸ ɫɯɿɞɧɿɫɬɶ, ɦɨɠɧɚ ɡ ɩɟɜɧɨɸ ɣɦɨɜɿɪɧɿɫɬɸ ɫɭɞɢɬɢ 

ɩɪɨ ɫɬɪɭɤɬɭɪɭ (ɚ ɨɬɠɟ, ɿ ɩɪɨ ɩɨɲɤɨɞɠɟɧɧɹ!) ɩɪɢɯɨɜɚɧɨɝɨ ɨɛ'єɤɬɚ ɇɨɛ(t). 

ȱɧɮɨɪɦɚɰɿɣɧɚ ɬɟɯɧɨɥɨɝɿɹ ɦɟɬɨɞɭ-ɩɪɨɬɨɬɢɩɭ ɜɢɤɥɚɞɟɧɚ ɜ [166]. ɍ ɜɚɪɿɚɧɬɿ 

ɿɡ ɉȻɄɆ ʀʀ ɚɥɝɨɪɢɬɦ ɜɢɝɥɹɞɚє ɬɚɤɢɦ ɱɢɧɨɦ. 

Кɪɨɤ ɩɟɪɲɢɣ ɩɪɨɬɨɬɢɩɭ. Ɂ ɫɭɩɪɨɜɨɞɠɭɸɱɢɯ ɞɨɤɭɦɟɧɬɿɜ ɨɬɪɢɦɭєɦɨ 

ɞɨɫɬɨɜɿɪɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɩɨɱɚɬɤɨɜɭ ɫɬɪɭɤɬɭɪɭ ɉȻɄɆ (ɪɢɫ. β.7, ɚ) ɭ ɜɢɝɥɹɞɿ, 

ɧɚɩɪɢɤɥɚɞ, ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɡ 1 ɬɚ 0, ɜ ɹɤɿɣ 1 ɨɡɧɚɱɚє ɧɚɹɜɧɿɫɬɶ ɡɜ’ɹɡɤɭ ɦɿɠ 

ɜɿɞɩɨɜɿɞɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɉȻɄɆ, ɚ 0 – ɜɿɞɫɭɬɧɿɫɬɶ ɬɚɤɨɝɨ ɡɜ’ɹɡɤɭ ɭ ɩɪɨɟɤɬɿ 

ɉȻɄɆ.  

Кɪɨɤ ɞɪɭɝɢɣ ɩɪɨɬɨɬɢɩɭ. Ɉɬɪɢɦɭєɦɨ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɩɨɬɨɱɧɢɣ ɫɬɚɧ 

ɞɨɫɬɭɩɧɨʀ ɱɚɫɬɢɧɢ ɉȻɄɆ ɭ ɜɢɝɥɹɞɿ, ɧɚɩɪɢɤɥɚɞ, ɦɚɬɪɢɰɶ ɫɭɦɿɠɧɨɫɬɿ ɡ 1, ɪ ɬɚ 0, 

ɜ ɹɤɢɯ ɧɚ ɦɿɫɰɹɯ ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɨɫɥɿɞɨɜɧɨ, ɜ ɦɿɪɭ ʀɯɧɶɨɝɨ 

ɩɨɲɤɨɞɠɟɧɧɹ, ɡ’ɹɜɥɹɸɬɶɫɹ ɥɿɬɟɪɢ «ɪ», ɳɨ ɨɡɧɚɱɚє ɥɢɲɟ ɞɟɹɤɭ (ɩɨɤɢ ɧɟɜɿɞɨɦɭ) 

ɣɦɨɜɿɪɧɿɫɬɶ ʀɯɧɶɨʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ (ɪɢɫ. β.7, ɛ). 

Кɪɨɤ ɬɪɟɬɿɣ ɩɪɨɬɨɬɢɩɭ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɝɨ ɡ ɦɟɬɨɞɿɜ ɜɿɞɬɜɨɪɟɧɧɹ 

ɣɦɨɜɿɪɧɨɫɬɿ (ɜ [166] – ɰɟ ɩɪɢɯɨɜɚɧɚ ɦɚɪɤɨɜɫɶɤɚ ɦɨɞɟɥɶ) ɜɢɡɧɚɱɚєɦɨ ɱɢɫɟɥɶɧɟ 

ɡɧɚɱɟɧɧɹ ɭɫɿɯ ɣɦɨɜɿɪɧɨɫɬɟɣ, ɩɨɡɧɚɱɟɧɢɯ ɜ ɦɚɬɪɢɰɹɯ ɫɭɦɿɠɧɨɫɬɿ «ɪ» (ɪɢɫ. β.7 ɜ). 
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ɇɦɨɞ ɇɨɛ 0

ɇɦɨɞ
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Ɇɢ ɧɟ ɡɧɚєɦɨ 

ɧіɱɨɝɨ ɩɪɨ ɰɟɣ 

ɟɥɟɦɟɧɬ  

0,7 

Ɇɢ ɡɧɚєɦɨ 

ɣɦɨɜіɪɧіɫɬь 

ɫɬɚɧɭ ɰьɨɝɨ 

ɟɥɟɦɟɧɬɚ  

1 

ɉɨɱɚɬɤɨ-

ɜɢɣ ɫɬɚɧ 

ɉɨɬɨɱɧɢɣ 
ɫɬɚɧ 

 

 

Ɋɢɫɭɧɨɤ β.7 – ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɟɬɚɩɿɜ ɦɟɬɨɞɭ-ɩɪɨɬɨɬɢɩɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɦɟɪɟɠɿ [166] 
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Кɪɨɤ ɱɟɬɜɟɪɬɢɣ ɩɪɨɬɨɬɢɩɭ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɝɨ ɡ ɦɟɬɨɞɿɜ ɜɿɞɬɜɨɪɟɧɧɹ 

ɫɬɪɭɤɬɭɪɢ (ɜ [166] – ɰɟ ɫɬɚɬɢɫɬɢɱɧɚ ɦɨɪɮɨɥɨɝɿɱɧɚ ɦɨɞɟɥɶ) ɱɢɫɟɥɶɧɿ ɡɧɚɱɟɧɧɹ 

ɣɦɨɜɿɪɧɨɫɬɟɣ, ɨɬɪɢɦɚɧɿ ɧɚ ɬɪɟɬɶɨɦɭ ɤɪɨɰɿ, ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɞɨ ɛɿɧɚɪɧɢɯ 

«ɜɩɟɜɧɟɧɨɫɬɟɣ» ɩɪɨ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ (1) ɚɛɨ ɩɨɲɤɨɞɠɭɜɚɧɿɫɬɶ (0) ɭɫɿɯ 

ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ. ɉɪɢ ɰɶɨɦɭ ɨɬɪɢɦɭєɬɶɫɹ, ɧɨɜɚ ɦɚɬɪɢɰɹ ɫɭɦɿɠɧɨɫɬɟɣ, 

ɹɤɚ ɫɤɥɚɞɚɸɬɶɫɹ ɥɢɲɟ ɡ 1 ɬɚ 0 (ɪɢɫ. β.7, ). 

Кɪɨɤ ɩ’ɹɬɢɣ ɩɪɨɬɨɬɢɩɭ. ɇɚ ɩɿɞɫɬɚɜɿ ɨɫɬɚɧɧɶɨʀ (ɩɨɬɨɱɧɨʀ) ɜɿɞɬɜɨɪɟɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɛɭɞɭєɬɶɫɹ ɩɪɨɟɤɬ ɬɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɩɪɚɤɬɢɱɧɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɩɪɨɰɟɫɭ 

ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ ɉɉȻɄɆ ɚɛɨ ɪɨɡɪɚɯɨɜɭɸɬɶɫɹ ɡɨɜɧɿɲɧɿ ɜɩɥɢɜɢ ɞɥɹ 

ɡɦɿɧɢ ɮɭɧɤɰɿʀ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɡɚɥɢɲɢɥɢɫɹ, ɳɨɛ ɜɿɞɧɨɜɢɬɢ ɮɭɧɤɰɿɸ ɜɫɿєʀ ɦɟɪɟɠɿ. 

ȼ ɬɚɛɥ. β.β ɧɚɜɟɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ (ɉȻɄɆ 

ɫɤɥɚɞɚєɬɶɫɹ ɡ 10 ɟɥɟɦɟɧɬɿɜ ɬɚ 18 ɡɜ’ɹɡɤɿɜ) ɡ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɱɚɫɨɜɨʀ 

ɫɤɥɚɞɧɨɫɬɿ ɞɜɨɯ ɝɨɥɨɜɧɢɯ ɨɩɟɪɚɰɿɣ ɦɟɬɨɞɭ-ɩɪɨɬɨɬɢɩɭ – ɱɚɫɭ ɪɨɛɨɬɢ ɩɪɢɯɨɜɚɧɨʀ 

ɦɚɪɤɨɜɫɶɤɨʀ ɦɨɞɟɥɿ ɬɚ ɱɚɫɭ ɪɨɛɨɬɢ ɦɨɪɮɨɥɨɝɿɱɧɨʀ ɦɨɞɟɥɿ.  

 

Ɍɚɛɥɢɰɹ β.β – Ɋɟɡɭɥɶɬɚɬ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ 

№№ 
ɡ/ɩ 

ȱɬɟɪɚɰɿɹ  
ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɉȻɄɆ 

ɑɚɫ ɪɨɛɨɬɢ 
ɩɪɢɯɨɜɚɧɨʀ 
ɦɚɪɤɨɜɫɶɤɨʀ 

ɦɨɞɟɥɿ 

ɑɚɫ ɪɨɛɨɬɢ 
ɦɨɪɮɨɥɨɝɿɱɧɨʀ 

ɦɨɞɟɥɿ 

1 0 – 1 ɝɨɞ 16 ɫɟɤ γ ɯɜ 11 ɫɟɤ 

2 1 – β ɝɨɞ 14 ɫɟɤ 4 ɯɜ β7 ɫɟɤ 

3 2 – γ ɝɨɞ 14 ɫɟɤ β ɯɜ 5γ ɫɟɤ 

4 3 – 4 ɝɨɞ 17 ɫɟɤ 4 ɯɜ 0β ɫɟɤ 

5 4 – 5 ɝɨɞ 11 ɫɟɤ γ ɯɜ 41 ɫɟɤ 

6 5 – 6 ɝɨɞ 15 ɫɟɤ 4 ɯɜ 1β ɫɟɤ 

7 6 – 7 ɝɨɞ 15 ɫɟɤ γ ɯɜ β9 ɫɟɤ 

8 7 – 8 ɝɨɞ 14 ɫɟɤ γ ɯɜ 45 ɫɟɤ 

9 8 – 9 ɝɨɞ 18 ɫɟɤ β ɯɜ 59 ɫɟɤ 

10 9 – 10 ɝɨɞ 1γ ɫɟɤ γ ɯɜ 08 ɫɟɤ 

ȼɫɶɨɝɨ: β ɯɜ β7 ɫɟɤ γ8 ɯɜ 47 ɫɟɤ 
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əɤ ɜɢɞɧɨ ɡ ɬɚɛɥɢɰɿ, «ɫɥɚɛɤɨɸ ɥɚɧɤɨɸ» ɦɟɬɨɞɭ є ɫɚɦɟ ɦɨɪɮɨɥɨɝɿɱɧɚ 

ɦɨɞɟɥɶ. ȲȲ ɱɚɫɨɜɚ ɫɤɥɚɞɧɿɫɬɶ ɩɟɪɟɜɢɳɭє ɱɚɫɨɜɭ ɫɤɥɚɞɧɿɫɬɶ ɪɨɛɨɬɢ ɩɪɢɯɨɜɚɧɨʀ 

ɦɚɪɤɨɜɫɶɤɨʀ ɦɨɞɟɥɿ ɦɚɣɠɟ ɜ β0 ɪɚɡɿɜ! ɋɚɦɟ ɬɨɦɭ ɜ ɧɨɜɨɦɭ ɦɟɬɨɞɿ ɛɭɥɨ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɿɞɦɨɜɢɬɢɫɹ ɜɿɞ ɰɶɨɝɨ ɟɬɚɩɭ ɬɚ ɡɚɦɿɧɢɬɢ ɣɨɝɨ ɧɚ ɜɿɪɬɭɚɥɶɧɭ 

ɦɨɞɟɥɶ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ 

ɉȻɄɆ – ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ [6, 30, 31].  

 

2.2.2  Ɇɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ «ɬɪɢɜɢɦɿɪɧɨʀ» ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, 

ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ  

 

ȼ ɡɚɩɪɨɩɨɧɨɜɚɧɨɦɭ ɞɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɢɯ 

ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉɉȻɄɆ ɦɟɬɨɞɿ ɡɚɜɞɚɧɧɹ ɬɚ ɣɨɝɨ ɪɨɡɜ’ɹɡɚɧɧɹ 

ɪɨɡɩɨɜɫɸɞɠɭɸɬɶɫɹ ɧɟ ɬɿɥɶɤɢ ɧɚ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ, ɚɥɟ ɣ ɧɚ ɭɜɟɫɶ ɬɪɟɧɞ 

ɫɬɚɧɿɜ ɡ ɩɨɱɚɬɤɭ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɉȻɄɆ.  

ȼ ɰɶɨɦɭ ɦɟɬɨɞɿ ɤɪɨɤɢ ɩɟɪɲɢɣ ɬɚ ɩ’ɹɬɢɣ ɡɛɿɝɚɸɬɶɫɹ ɡ ɦɟɬɨɞɨɦ-

ɩɪɨɬɨɬɢɩɨɦ, ɚ ɞɪɭɝɢɣ – ɱɟɬɜɟɪɬɢɣ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɫɚɦɟ ɬɪɢɜɢɦɿɪɧɿɫɬɸ ɦɨɞɟɥɿ 

ɫɬɚɧɿɜ ɉȻɄɆ. 

Кɪɨɤ ɞɪɭɝɢɣ ɧɨɜɢɣ. Ɉɬɪɢɦɭєɦɨ ɞɨɫɬɨɜɿɪɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɬɪɟɧɞ 

ɩɨɬɨɱɧɢɯ ɫɬɚɧɿɜ ɞɨɫɬɭɩɧɨʀ ɱɚɫɬɢɧɢ ɉȻɄɆ ɭ ɜɢɝɥɹɞɿ, ɧɚɩɪɢɤɥɚɞ, ɦɚɬɪɢɰɶ 

ɫɭɦɿɠɧɨɫɬɿ ɡ 1,  ɬɚ 0, ɜ ɹɤɢɯ ɧɚ ɦɿɫɰɹɯ ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ ɩɨɫɥɿɞɨɜɧɨ, ɜ 

ɦɿɪɭ ʀɯɧɶɨɝɨ ɩɨɲɤɨɞɠɟɧɧɹ, ɡ’ɹɜɥɹɸɬɶɫɹ ɥɿɬɟɪɢ « », ɳɨ ɨɡɧɚɱɚє ɥɢɲɟ ɞɟɹɤɭ 

(ɩɨɤɢ ɧɟɜɿɞɨɦɭ) ɣɦɨɜɿɪɧɿɫɬɶ ʀɯɧɶɨʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ (ɪɢɫ. β.8 ). 

Кɪɨɤ ɬɪɟɬɿɣ ɧɨɜɢɣ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɝɨ ɡ ɦɟɬɨɞɿɜ ɜɿɞɬɜɨɪɟɧɧɹ 

ɣɦɨɜɿɪɧɨɫɬɿ (ɜ [166] – ɰɟ ɩɪɢɯɨɜɚɧɚ ɦɚɪɤɨɜɫɶɤɚ ɦɨɞɟɥɶ, ɚɥɟ ɪɟɡɭɥɶɬɚɬ, ɧɚ 

ɜɿɞɦɿɧɭ ɜɿɞ ɩɨɩɟɪɟɞɧɶɨɝɨ – ɬɪɢɜɢɦɿɪɧɢɣ, ɨɫɤɿɥɶɤɢ ɉȻɄɆ ɦɚє ɬɪɟɬɸ ɤɨɨɪɞɢɧɚɬɭ 

– ɱɚɫ) ɧɚ ɩɿɞɫɬɚɜɿ ɜɢɦɿɪɸɜɚɧɢɯ   ɯɚɪɚɤɬɟɪɢɫɬɢɤ   «ɩɨɜɟɞɿɧɤɢ»   ɩɨɲɤɨɞɠɭɜɚɧɨʀ   

ɉȻɄɆ   ɜ   ɰɿɥɨɦɭ,  ɨɬɪɢɦɚɧɢɯ  ɜɿɞ   ɟɥɟɦɟɧɬɿɜ,  ɳɨ ɡɚɥɢɲɚɥɢɫɹ ɞɨɫɬɭɩɧɢɦɢ, 

ɜɢɡɧɚɱɚєɦɨ ɱɢɫɟɥɶɧɟ ɡɧɚɱɟɧɧɹ ɭɫɿɯ ɣɦɨɜɿɪɧɨɫɬɟɣ, ɩɨɡɧɚɱɟɧɢɯ ɜ ɦɚɬɪɢɰɹɯ 

ɫɭɦɿɠɧɨɫɬɿ ɧɚ ɞɪɭɝɨɦɭ ɤɪɨɰɿ ɥɿɬɟɪɨɸ « » (ɪɢɫ. β.8 ). 
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ɇɦɨɞ ɇɨɛ 0

ɇɦɨɞ

Еɨɛ

Еɦɨɞ

ɇɨɛ ≈ ɇɦɨɞ

ɇɨɛ 0, ɇɦɨɞ, Еɨɛ,  Еɦɨɞ

 1 2 3 4 5 6 

1 0 p 1 0 0 

2 p 0 0 0 0 1 

3 p 0 0 0 p 0 

4 1 0 0 0 p 0 

5 0 0 p p 0 1 

6 0 1 0 0 1 0 

Ɇɢ ɡɧɚєɦɨ 
ɦɚɣɠɟ ɜɫɟ 

ɩɪɨ ɰɟɣ 
ɟɥɟɦɟɧɬ  

C 

ɉɪɢɯɨɜɚɧɚ ɦɚɪɤɨɜɫьɤɚ ɦɨɞɟɥь 

Кɨɦɩ’ɸɬɟɪɧɚ ɜіɪɬɭɚɥьɧɚ ɦɨɞɟɥь 

Hɨɛ 

1 

2 

5 

6 
3 

4 

 1 2 3 4 5 6 

1 0 1 1 1 0 0 

2 1 0 0 0 0 1 

3 1 0 0 0 1 0 

4 1 0 0 0 1 0 

5 0 0 1 1 0 1 

6 0 1 0 0 1 0 

Hɨɛ 

1 

2 

5 

6 
3 

4 

Hɨɛ 

1 

2 

5 

6 
3 

4 

Hɨɛ 

1 

2 

5 

6 
3 

4 

 1 2 3 4 5 6 

1 0 0,4 0,8 1 0 0 

2 0,4 0 0 0 0 1 

3 0,8 0 0 0 0,3 0 

4 1 0 0 0 0,7 0 

5 0 0 0,3 0,7 0 1 

6 0 1 0 0 1 0 

1 

Ɇɢ ɡɧɚєɦɨ 
ɜɫɟ ɩɪɨ ɰɟɣ 

ɟɥɟɦɟɧɬ  

0,7 

 1 2 3 4 5 6 

1 0 0 1 1 0 0 

2 0 0 0 0 0 1 

3 1 0 0 0 1 0 

4 1 0 0 0 1 0 

5 0 0 1 1 0 1 

6 0 1 0 0 1 0 

1 

ɉɨɱɚɬɤɨɜɢɣ 
ɫɬɚɧ 

ɉɨɬɨɱɧɢɣ 
ɫɬɚɧ 

ɫɨɫɬɨɹɧɢɟ

) 

) 

) 

) 

 1 2 3 4 5 6 

1 0 p 1 0 0 

2 p 0 0 0 0 1 

3 p 0 0 0 p 0 

4 1 0 0 0 p 0 

5 0 0 p p 0 1 

6 0 1 0 0 1 0 

 
 

Ɇɢ ɧɟ ɡɧɚєɦɨ 
ɧіɱɨɝɨ ɩɪɨ ɰɟɣ 

ɟɥɟɦɟɧɬ  

 1 2 3 4 5 6 

1 0 0,4 0,8 1 0 0 

2 0,4 0 0 0 0 1 

3 0,8 0 0 0 0,3 0 

4 1 0 0 0 0,7 0 

5 0 0 0,3 0,7 0 1 

6 0 1 0 0 1 0 

Ɇɢ ɡɧɚєɦɨ 
ɣɦɨɜіɪɧіɫɬь 
ɫɬɚɧɭ  ɰьɨɝɨ 

ɟɥɟɦɟɧɬɚ 

0,7 
 

 1 2 3 4 5 6 

1 0 0 1 1 0 0 

2 0 0 0 0 0 1 

3 1 0 0 0 1 0 

4 1 0 0 0 1 0 

5 0 0 1 1 0 1 

6 0 1 0 0 1 0 

1 

 

Ɋɢɫɭɧɨɤ β.8 – ɋɯɟɦɚ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɟɬɚɩɿɜ ɩɨɬɨɱɧɨʀ ɫɬɪɭɤɬɭɪɢ 

ɫɤɥɚɞɧɨʀ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɫɢɫɬɟɦɢ  
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Кɪɨɤ ɱɟɬɜɟɪɬɢɣ ɧɨɜɢɣ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɝɨ ɡ ɦɟɬɨɞɿɜ ɜɿɞɬɜɨɪɟɧɧɹ 

ɫɬɪɭɤɬɭɪɢ (ɜ ɧɨɜɨɦɭ ɦɟɬɨɞɿ – ɰɟ ɤɨɦɩ’ɸɬɟɪɧɚ ɜɿɪɬɭɚɥɶɧɚ ɦɨɞɟɥɶ, ɹɤɚ, ɤɪɿɦ ɬɨɝɨ, 

ɳɟ ɣ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɩɪɨɬɨɬɢɩɭ – ɬɪɢɜɢɦɿɪɧɚ, ɨɫɤɿɥɶɤɢ ɦɚє ɬɪɟɬɸ ɤɨɨɪɞɢɧɚɬɭ – 

ɱɚɫ) ɱɢɫɟɥɶɧɿ ɡɧɚɱɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɟɣ, ɨɬɪɢɦɚɧɿ ɧɚ ɬɪɟɬɶɨɦɭ ɤɪɨɰɿ, 

ɩɟɪɟɬɜɨɪɸɸɬɶɫɹ ɭ ɛɿɧɚɪɧɿ «ɜɩɟɜɧɟɧɨɫɬɿ» ɩɪɨ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ (1) ɚɛɨ 

ɩɨɲɤɨɞɠɟɧɿɫɬɶ (0) ɭɫɿɯ ɧɟɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɧɨɜɭ ɨɬɪɢɦɭɸɬɶɫɹ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ, ɹɤɿ ɫɤɥɚɞɚɸɬɶɫɹ 

ɥɢɲɟ ɡ 1 ɬɚ 0 (ɪɢɫ. β.8, ).  

ȼ ɪɟɡɭɥɶɬɚɬɿ, ɭɤɪɭɩɧɟɧɨ, ɲɥɹɯ ɜɿɞ ɪɟɚɥɶɧɨʀ ɩɨɲɤɨɞɠɟɧɨʀ ɉɉȻɄɆ 

ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɞɨ ɩɪɨɟɤɬɭ ʀʀ ɜɿɞɧɨɜɥɟɧɧɹ (ɧɚɩɪɢɤɥɚɞ, ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɨɥɟɝɲɟɧɨɝɨ ɪɟɡɟɪɜɭɜɚɧɧɹ ɚɛɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɟɥɟɦɟɧɬɿɜ) 

ɦɨɠɟ ɜɢɝɥɹɞɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ. 

 

1. ɉɨєɞɧɭɸɱɢ 1 – γ ɤɪɨɤɢ, ɬɚ ɧɚ ɩɿɞɫɬɚɜɿ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞ ɞɨɫɬɭɩɧɨʀ 

ɱɚɫɬɢɧɢ ɦɟɪɟɠɿ (ɹɤɚ ɧɚɤɨɩɢɱɭєɬɶɫɹ, ɚɥɟ ɨɛ’єɦ ɧɚɞɯɨɞɠɟɧɧɹ ɹɤɨʀ ɩɨɫɬɿɣɧɨ 

ɡɦɟɧɲɭєɬɶɫɹ) ɜɢɡɧɚɱɢɬɢ «ɩɨɥɟ ɣɦɨɜɿɪɧɨɫɬɟɣ» (ɦɚɬɪɢɰɿ ɧɚ ɪɢɫ. β.8, ) 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ, ɪɨɡɝɥɹɞɚɸɱɢ ɣɨɝɨ ɹɤ ɞɟɹɤɢɣ ɡɦɿɧɧɢɣ ɭ ɱɚɫɿ 

ɨɛɪɚɡ ɦɟɪɟɠɿ. 

2. ɇɚ ɩɿɞɫɬɚɜɿ ɡɦɿɧɧɨɝɨ «ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ» ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ 

ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɉȻɄɆ ɜɿɞɬɜɨɪɢɬɢ ɧɚɣɛɿɥɶɲ ɣɦɨɜɿɪɧɢɣ ɜɚɪɿɚɧɬ «ɩɨɥɹ 

ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ» ɦɟɪɟɠɿ. 

3. ɇɚ ɩɿɞɫɬɚɜɿ ɧɚɣɛɿɥɶɲ ɣɦɨɜɿɪɧɨɝɨ ɜɚɪɿɚɧɬɭ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɦɟɪɟɠɿ 

ɫɬɜɨɪɢɬɢ ɩɪɨɟɤɬ ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ. 

 

Ɉɞɧɟ ɡ ɝɨɥɨɜɧɢɯ ɨɛɦɟɠɟɧɶ ɧɚ ɡɚɜɟɪɲɟɧɧɹ ɰɢɤɥɭ ʀʀ ɜɿɞɧɨɜɥɟɧɧɹ – 

ɡɚɝɚɥɶɧɢɣ ɱɚɫ, ɹɤɢɣ ɜɢɡɧɚɱɚєɬɶɫɹ ɭɦɨɜɚɦɢ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɩɿɞɬɪɢɦɤɢ. Ɍɨɦɭ ɱɚɫ 

ɜɢɤɨɧɚɧɧɹ ɤɨɠɧɨʀ ɡ ɤɪɨɤɿɜ ɦɟɬɨɞɭ ɬɚɤɨɠ ɦɚє ɜɢɪɿɲɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɩɪɢ 

ɩɨɞɚɥɶɲɨɦɭ ɜɢɛɨɪɿ ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɜɢɡɧɚɱɟɧɧɹ ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ 

ɬɚ ɜɿɞɬɜɨɪɟɧɧɹ ɩɨɥɹ ɩɨɬɨɱɧɢɯ ɫɬɚɧɿɜ ɉȻɄɆ. 
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2.3 Ɇɟɬɨɞ ɩɨɛɭɞɨɜɢ ɆɆɌɈ ɧɚ ɨɫɧɨɜɿ ɫɩɨɫɬɟɪɟɠɭɜɚɧɢɯ ɫɢɝɧɚɥɿɜ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫɶɤɢɯ ɦɨɞɟɥɟɣ 

 

2.3.1 Ɍɟɨɪɟɬɢɱɧɿ ɨɫɧɨɜɢ ɦɟɬɨɞɭ 

 

əɤ ɜɿɞɨɦɨ, ɩɪɢɯɨɜɚɧɿ ɦɚɪɤɨɜɫɶɤɿ ɦɨɞɟɥɿ (ɉɆɆ) ɦɨɠɭɬɶ ɛɭɬɢ 

ɩɪɟɞɫɬɚɜɥɟɧɿ ɹɤ ɪɟɡɭɥɶɬɚɬ ɞɜɨɯ ɜɢɩɚɞɤɨɜɢɯ ɩɪɨɰɟɫɿɜ [15, 76].  

ɉɟɪɲɢɣ – ɩɪɢɯɨɜɚɧɢɣ ɩɪɨɰɟɫ – ɣɨɝɨ ɧɿɹɤ ɧɟ ɦɨɠɧɚ ɡɚɪɟєɫɬɪɭɜɚɬɢ, ɚɥɟ 

ɣɨɝɨ ɦɨɠɧɚ ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɿɧɲɨɝɨ ɜɢɩɚɞɤɨɜɨɝɨ ɩɪɨɰɟɫɭ, ɹɤɢɣ 

ɧɚɞɚє ɧɚɛɿɪ ɫɢɝɧɚɥɿɜ – ɫɩɨɫɬɟɪɟɠɭɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ. Ɂɧɚɱɟɧɧɹ ɩɪɢɯɨɜɚɧɨʀ 

ɡɦɿɧɧɨʀ s(t) ɭ ɦɨɦɟɧɬ ɱɚɫɭ t ɡɚɥɟɠɢɬɶ ɬɿɥɶɤɢ ɜɿɞ ɡɧɚɱɟɧɧɹ ɩɪɢɯɨɜɚɧɨʀ ɡɦɿɧɧɨʀ 

s(t–1) ɭ ɦɨɦɟɧɬ t–1. ɐɟ ɧɚɡɢɜɚєɬɶɫɹ ɜɥɚɫɬɢɜɿɫɬɸ Ɇɚɪɤɨɜɚ.  

ɍ ɬɨɣ ɠɟ ɱɚɫ, ɡɧɚɱɟɧɧɹ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ ɡɦɿɧɧɨʀ c(t) ɡɚɥɟɠɢɬɶ ɬɿɥɶɤɢ ɜɿɞ 

ɡɧɚɱɟɧɧɹ ɩɪɢɯɨɜɚɧɨʀ ɡɦɿɧɧɨʀ s(t) (ɨɛɢɞɜɿ ɜ ɦɨɦɟɧɬ ɱɚɫɭ t). ȱɦɨɜɿɪɧɿɫɬɶ ɩɨɛɚɱɢɬɢ 

ɩɨɫɥɿɞɨɜɧɿɫɬɶ C = c(0), c(1), …, c(M–1) ɞɨɜɠɢɧɢ M ɞɨɪɿɜɧɸє: 

 

)()()( SPSCPCP

S

 .                                       (2.10) 

 

Ɍɭɬ ɫɭɦɚ ɩɪɨɛɿɝɚє ɩɨ ɜɫɿɯ ɦɨɠɥɢɜɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɹɯ ɩɪɢɯɨɜɚɧɢɯ 

ɟɥɟɦɟɧɬɿɜ   C = c(0), c(1), …, c(M–1). Ɋɨɡɝɥɹɧɭɬɿ ɜ ɪɨɛɨɬɿ ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ'ɸɬɟɪɧɿ 

ɦɟɪɟɠɿ ɭ ɡɜ'ɹɡɤɭ ɿɡ ɰɢɦ ɦɨɠɭɬɶ ɛɭɬɢ ɿɧɬɟɪɩɪɟɬɨɜɚɧɿ ɬɚɤɢɦ ɱɢɧɨɦ. 

ȼɢɡɧɚɱɟɧɧɹ 2.1. 

1. ɉɪɢɯɨɜɚɧɚ ɡɦɿɧɧɚ (t) ɹɜɥɹє ɫɨɛɨɸ ɩɨɬɨɱɧɭ (ɧɚ t-ɣ ɿɬɟɪɚɰɿʀ ɠɢɬɬєɜɨɝɨ 

ɰɢɤɥɭ) ɫɬɪɭɤɬɭɪɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɩɪɢɱɨɦɭ 

(1) ɜɿɞɨɦɚ ɡ ɩɨɱɚɬɤɨɜɨɝɨ ɤɪɟɫɥɟɧɧɹ ɉȻɄɆ. 

2. ɋɩɨɫɬɟɪɟɠɭɜɚɧɚ ɡɦɿɧɧɚ C(t) ɹɜɥɹє ɫɨɛɨɸ ɩɨɬɨɱɧɭ (ɧɚ t-ɣ ɿɬɟɪɚɰɿʀ 

ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ) ɿɧɮɨɪɦɚɰɿɸ ɜɿɞ ɞɨɫɬɭɩɧɨʀ ɞɥя ɦɨɧɿɬɨɪɢɧɝɭ ɱɚɫɬɢɧɢ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɳɨ, ɹɤ ɜɢɩɥɢɜɚє ɡ ɪɢɫ. β.1 ɩɨɫɬɿɣɧɨ 

ɧɚɤɨɩɢɱɭєɬɶɫɹ, ɩɪɢɱɨɦɭ ɨɛ’єɦ ɧɚɤɨɩɢɱɟɧɧɹ ɧɚ ɤɨɠɧɿɣ ɿɬɟɪɚɰɿʀ ɡɦɟɧɲɭєɬɶɫɹ 
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ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɦɟɧɲɟɧɧɹ ɞɨɫɬɭɩɧɨʀ ɞɥɹ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɱɚɫɬɢɧɢ ɉȻɄɆ. 

ɍ ɪɨɛɨɬɿ ɉɆɆ ɜɢɡɧɚɱɚєɬɶɫɹ ɬɚɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ [14, 17, 19, 21, 23]. 

1. N – ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɫɬɚɧɿɜ ɩɪɢɯɨɜɚɧɨʀ ɱɚɫɬɢɧɢ ɛɟɡɞɪɨɬɨɜɨʀ 

ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ s(t). ɉɨɡɧɚɱɢɦɨ ɡɚɝɚɥɶɧɭ ɫɭɤɭɩɧɿɫɬɶ ɫɬɚɧɿɜ ɞɨɫɥɿɞɠɭɜɚɧɨʀ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɦɧɨɠɢɧɨɸ ɇ = {ɇ1, ɇ2, …, ɇi, ɇj, …, ɇNж, ɚ 

ɩɨɬɨɱɧɭ ɫɭɤɭɩɧɿɫɬɶ ɫɬɚɧɿɜ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɧɚ ɿɬɟɪɚɰɿʀ t ɹɤ ɇt = 

{ɇ1t, ɇ2t, …, ɇit, ɇjt, …, ɇnt}.  

əɤɳɨ ɦɨɜɚ ɣɞɟ ɬɿɥɶɤɢ ɩɪɨ ɫɬɪɭɤɬɭɪɭ, ɬɨ ɛɭɞɶ-ɹɤɢɣ ɧɨɜɢɣ (ɜɿɞɦɿɧɧɢɣ ɜɿɞ 

ɜɢɯɿɞɧɨɝɨ) ɫɬɚɧ ɜɢɯɨɞɢɬɶ ɿɡ ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɞɚɥɟɧɧɹɦ ɞɟɹɤɨʀ ɤɿɥɶɤɨɫɬɿ 

ɟɥɟɦɟɧɬɿɜ ɿ (ɚɛɨ) ɡɜ'ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ.  

Ɋɨɡɝɥɹɧɟɦɨ ɜ ɹɤɨɫɬɿ ɩɪɢɤɥɚɞɭ ɉȻɄɆ, ɫɬɪɭɤɬɭɪɚ ɹɤɨʀ ɦɿɫɬɢɬɶ 1β ɡɜ'ɹɡɤɿɜ. 

əɤɳɨ ɜɜɚɠɚɬɢ ɭɲɤɨɞɠɟɧɧɹɦɢ ɬɿɥɶɤɢ ɜɢɞɚɥɟɧɧɹ ɡɜ'ɹɡɤɿɜ 1 – 1β ɭ ɪɿɡɧɢɯ 

ɤɨɦɛɿɧɚɰɿɹɯ ɿ ɤɿɥɶɤɨɫɬɹɯ, ɬɨ ɫɭɤɭɩɧɿɫɬɶ ɦɨɠɥɢɜɢɯ ɜɚɪɿɚɧɬɿɜ ɭɲɤɨɞɠɟɧɶ ɩɥɸɫ 

ɜɢɯɿɞɧɢɣ ɧɟɭɲɤɨɞɠɟɧɢɣ ɫɬɚɧ ɰɿєʀ ɦɟɪɟɠɿ ɦɚє ɩɨɬɭɠɧɿɫɬɶ: 
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N                                 (2.11) 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡ ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɦɨɠɥɢɜɢɣ ɩɟɪɟɯɿɞ ɞɨ ɤɨɠɧɨɝɨ ɡ 5019 

ɫɬɚɧɿɜ ɦɧɨɠɢɧɢ ɇ ɩɨɬɭɠɧɿɫɬɸ N. ɇɚ ɩɪɚɤɬɢɰɿ ɡɜ'ɹɡɤɢ ɦɨɠɭɬɶ ɭɲɤɨɞɠɭɜɚɬɢɫɹ 

ɨɞɧɨɱɚɫɧɨ ɩɨ ɞɜɚ, ɬɪɢ, ɚɠ ɞɨ ɜɢɯɨɞɭ ɡ ɥɚɞɭ ɜɫɿɯ ɡɜ'ɹɡɤɿɜ ɡɚ ɨɞɧɭ ɿɬɟɪɚɰɿɸ. ɐɟ 

ɪɿɡɤɨ ɡɛɿɥɶɲɭє ɤɿɥɶɤɿɫɬɶ ɦɨɠɥɢɜɢɯ ɫɬɚɧɿɜ. 

β. Ɋɨɡɩɨɞɿɥ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɩɪɢɯɨɜɚɧɨʀ ɱɚɫɬɢɧɢ 

ɫɬɪɭɤɬɭɪɢ ɨɛ'єɤɬɚ π = дπiж, ɞɟ 

 

πi  = P[Si],     1 ≤ i ≤ N                                         (2.12) 

 

є ɣɦɨɜɿɪɧɿɫɬɶ ɬɨɝɨ, ɳɨ ɇi – ɰɟ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ. ɍ ɧɚɲɨɦɭ ɜɢɩɚɞɤɭ ɜ ɹɤɨɫɬɿ 

єɞɢɧɨɝɨ (i = N = 1, ɇ0 = {S10ж) ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɩɪɢɣɦɚɥɢ ɣɨɝɨ ɩɨɱɚɬɤɨɜɢɣ, 

ɧɟɭɲɤɨɞɠɟɧɢɣ, «ɩɚɫɩɨɪɬɧɢɣ» ɫɬɚɧ, ɚ ɣɦɨɜɿɪɧɿɫɬɶ «ɞɨɫɹɝɧɟɧɧɹ» ɩɨɱɚɬɤɨɜɨɝɨ 
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ɫɬɚɧɭ π1, ɩɪɢɪɨɞɧɨ, ɞɨɪɿɜɧɸɜɚɥɚ ɨɞɢɧɢɰɿ. 

3. M – ɪɨɡɦɿɪ ɚɥɮɚɜɿɬɭ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ C(t) (ɪɢɫ. 2.9). əɤ 

ɜɢɩɥɢɜɚє ɡ ɧɚɜɟɞɟɧɨɝɨ ɜɢɳɟ ɨɩɢɫɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɉȻɄɆ, ɫɩɨɫɬɟɪɟɠɭɜɚɧɚ 

ɩɨɫɥɿɞɨɜɧɿɫɬɶ C(t) є ɿɧɮɨɪɦɚɰɿєɸ ɜɿɞ ɞɨɫɬɭɩɧɨʀ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɱɚɫɬɢɧɢ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ. Ʉɨɦɩɨɧɟɧɬɢ ɜɟɤɬɨɪɚ ɋ(t) – ɫɭɬɶ ɱɢɫɥɚ, 

ɜɟɥɢɱɢɧɚ ɬɚ ɪɨɡɦɿɪɧɿɫɬɶ ɹɤɢɯ ɜɢɡɧɚɱɚєɬɶɫɹ ɤɨɪɢɫɬɭɜɚɱɟɦ, ɮɚɯɿɜɰɟɦ ɭ 

ɤɨɦɩ'ɸɬɟɪɧɿɣ ɨɛɥɚɫɬɿ.  
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Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɩɟɪɲɨʀ ɿɬɟɪɚɰɿʀ ɦɨɞɟɥɸɜɚɧɧɹ (t = 1) ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɉɆɆ   

 

ɐɟ ɦɨɠɟ ɛɭɬɢ, ɧɚɩɪɢɤɥɚɞ, ɞɟɹɤɚ ɿɧɮɨɪɦɚɰɿɹ, ɳɨ ɡɛɟɪɿɝɚєɬɶɫɹ ɧɚ ɨɞɧɨɦɭ ɡ 

ɞɨɫɬɭɩɧɢɯ ɫɟɪɜɟɪɿɜ ɦɟɪɟɠɿ. ɇɚɩɪɢɤɥɚɞ, ɦɨɠɧɚ ɩɪɢɣɧɹɬɢ ɨɞɧɢɦ ɡ ɩɚɪɚɦɟɬɪɿɜ, 

ɳɨ ɜɯɨɞɹɬɶ ɞɨ (t), ɤɿɥɶɤɿɫɬɶ ɡɜɟɪɧɟɧɶ ɞɨ ɜɿɞɩɨɜɿɞɧɨɝɨ ɟɥɟɦɟɧɬɚ (ɩɪɢɫɬɪɨɸ): 
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ɋi = Кɡɜі,                                                  (2.13) 

 

ɞɟ Кɡɜі – ɡɧɚɱɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɡɜɟɪɧɟɧɶ. 

Ʉɨɪɢɫɬɭɜɚɱ ɜɢɡɧɚɱɚє ɬɚɤɨɠ ɜɟɥɢɱɢɧɭ Ɇ ɢ ɩɪɚɜɢɥɨ ɪɨɡɛɢɜɤɢ ɿɧɬɟɪɜɚɥɭ 

ɡɧɚɱɟɧɶ C(t) ɭ ɱɚɫɿ. 

4. Ⱥɥɮɚɜɿɬ ɡɧɚɱɟɧɶ ɟɧɬɪɨɩɿɣɧɨɝɨ ɤɪɢɬɟɪɿɸ Еɨɛ = {Еɨɛ 1, Еɨɛ β, …, Еɨɛ  m, …, 

Еɨɛ Mж, ɩɿɞɿɛɪɚɧɢɣ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɚɜɱɚɧɧɹ ɉɆɆ ɬɚɤ, ɳɨ ɣɨɝɨ ɮɭɧɤɰɿɨɧɚɥɶɧɚ 

ɡɚɥɟɠɧɿɫɬɶ ɟɧɬɪɨɩɿɣɧɨɝɨ ɤɪɢɬɟɪɿɸ ɜɿɞ ɚɥɮɚɜɿɬɭ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 

ɋ = {ɋ1, ɋ2, …, ɋm, …, ɋM} ɜɿɞɨɦɚ. 

5. Ɇɚɬɪɢɰɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɟɪɟɯɨɞɿɜ (ɚɛɨ ɦɚɬɪɢɰɹ ɩɟɪɟɯɨɞɿɜ) A = {aijж, ɞɟ 

 

aij = P[St+1 = Sj |st = Si], 1 ≤ i, j ≤ N                           (2.14) 

 

ɫɭɬɶ ɣɦɨɜɿɪɧɿɫɬɶ ɬɨɝɨ, ɳɨ ɛɟɡɞɪɨɬɨɜɚ ɤɨɦɩ'ɸɬɟɪɧɚ ɦɟɪɟɠɚ, ɳɨ ɩɟɪɟɛɭɜɚє ɜ 

ɫɬɚɧɿ Si, ɩɟɪɟɣɞɟ ɞɨ ɫɬɚɧɭ Sj (ɪɢɫ. 2.9). əɤɳɨ ɞɥɹ ɛɭɞɶ-ɹɤɢɯ ɞɜɨɯ ɫɬɚɧɿɜ ɭ ɦɨɞɟɥɿ 

ɦɨɠɥɢɜɢɣ ɩɟɪɟɯɿɞ ɡ ɨɞɧɨɝɨ ɫɬɚɧɭ ɞɨ ɿɧɲɨɝɨ, ɬɨ aij > 0 ɞɥɹ ɛɭɞɶ-ɹɤɢɯ i, j. ȼ 

ɿɧɲɢɯ ɉɆɆ ɞɥɹ ɞɟɹɤɢɯ i, j ɿɦɨɜɿɪɧɿɫɬɶ ɩɟɪɟɯɨɞɭ aij = 0.  

Ɇɚɬɪɢɰɹ А ɜɢɯɨɞɢɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɨɩɟɪɟɞɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɉȻɄɆ. 

6. Ɋɨɡɩɨɞɿɥ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɨɹɜɢ ɬɨɝɨ ɚɛɨ ɿɧɲɨɝɨ ɫɢɝɧɚɥɭ ɡ ɦɧɨɠɢɧɢ ɋj 

={ɋ1j, ɋ2j, …, ɋmj, …, ɋMjж, ɤɨɥɢ ɨɛ'єɤɬ ɩɟɪɟɛɭɜɚє ɜ j-ɦɭ ɫɬɚɧɿ, B = {bm(r)}: 

 

bm(t) = P[Ct|st = Sj],     1 ≤  j ≤ N,     1 ≤ m ≤ M,                       (2.15) 

 

ɞɟ bm(t) – ɣɦɨɜɿɪɧɿɫɬɶ ɬɨɝɨ, ɳɨ ɧɚ ɿɬɟɪɚɰɿʀ t, ɛɟɡɞɪɨɬɨɜɚ ɤɨɦɩ'ɸɬɟɪɧɚ ɦɟɪɟɠɚ, ɳɨ 

ɩɟɪɟɛɭɜɚє ɜ j-ɦɭ ɫɬɚɧɿ (ɫɬɚɧ Si), ɜɢɞɚɫɬɶ m-ɣ ɫɢɦɜɨɥ (ɫɢɦɜɨɥ Cm) ɭ 

ɫɩɨɫɬɟɪɟɠɭɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ.  

Ɇɚɬɪɢɰɹ В ɜɢɯɨɞɢɬɶ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɚɜɱɚɧɧɹ ɉɆɆ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɨɜɢɡɧɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨɥɹɝɚє 

ɜ ɪɨɡɩɨɞɿɥɿ ɱɚɫɬɤɨɜɨ ɩɨɲɤɨɞɠɟɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɧɚ ɞɜɿ 

ɱɚɫɬɢɧɢ: ɩɨɲɤɨɞɠɟɧɚ ɫɥɭɠɢɬɶ ɜɥɚɫɧɟ ɨɛ'єɤɬɨɦ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɚ ɞɨɫɬɭɩɧɚ – 
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ɞɠɟɪɟɥɨɦ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɩɨɛɭɞɨɜɢ ɿ 

ɧɚɜɱɚɧɧɹ ɉɆɆ. 

ɉɨɜɧɢɣ ɨɩɢɫ ɉɆɆ λ ɡɚɥɢɲɚєɬɶɫɹ ɧɟɡɦɿɧɧɢɦ ɿ, ɹɤ ɡɚɜɠɞɢ, ɫɤɥɚɞɚєɬɶɫɹ ɡ 

ɞɜɨɯ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ (N ɿ M), ɨɩɢɫɭ ɫɢɦɜɨɥɿɜ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 

ɿ ɬɪɶɨɯ ɦɚɫɢɜɿɜ ɣɦɨɜɿɪɧɨɫɬɟɣ – A, B ɿ π: λ = (A, B, π).  

ɉɆɆ ɛɭɞɭє ɫɩɨɫɬɟɪɟɠɭɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɡɚ ɧɚɫɬɭɩɧɢɦ ɚɥɝɨɪɢɬɦɨɦ. 

1. ȼɢɛɢɪɚєɬɶɫɹ ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ S1 = Si ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ π. 

β. ȼɫɬɚɧɨɜɥɸєɬɶɫɹ t = 1. 

2. ȼɢɛɢɪɚєɬɶɫɹ Ct = Cm ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɪɨɡɩɨɞɿɥɭ bj(m) ɜ ɫɬɚɧɿ (Si). 

4. Ɇɨɞɟɥɶ ɩɟɪɟɜɨɞɢɬɶɫɹ ɞɨ ɧɨɜɨɝɨ ɫɬɚɧɭ Sr+1 = Sj ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ 

ɦɚɬɪɢɰɿ ɩɟɪɟɯɨɞɿɜ aij ɿɡ ɜɪɚɯɭɜɚɧɧɹɦ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ Si. 

5. ȼɫɬɚɧɨɜɥɸєɬɶɫɹ ɿɬɟɪɚɰɿɹ t = t + 1; ɞɚɥɿ ɩɨɜɟɪɧɟɧɧɹ ɞɨ ɲɚɝɭ γ, ɹɤɳɨ           

t < R; ɿɧɚɤɲɟ – ɤɿɧɟɰɶ. 

Ɍɪɢɜɚɥɿɫɬɶ ɿɬɟɪɚɰɿɣ ɜɢɡɧɚɱɚєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɨ ɩɨ ɦɿɪɿ ɧɚɫɬɚɧɧɹ ɩɨɞɿɣ ɜ 

ɨɛ'єɤɬɿ ɚɛɨ ɩɪɢɦɭɫɨɜɨ ɤɨɪɢɫɬɭɜɚɱɟɦ. 

Ⱦɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɶ ɞɚɧɨʀ ɪɨɛɨɬɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɞɜɚ ɜɚɪɿɚɧɬɢ 

ɩɿɞɯɨɞɭ ɞɨ ɉɆɆ. ɉɟɪɲɢɣ ɩіɞхіɞ: ɧɚɜɱɚɧɧя. ɉɿɞɿɛɪɚɬɢ ɩɚɪɚɦɟɬɪɢ ɦɨɞɟɥɿ Ȝ = (A, 

B, π) ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɦɚɤɫɢɦɿɡɭɜɚɬɢ P(ɋ | Ȝ). 

ɇɚɜɱɚɧɧɹ ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɨɜɫɶɤɨʀ ɦɨɞɟɥɿ. Ɂɚɜɞɚɧɧɹ ɧɚɜɱɚɧɧɹ ɉɆɆ – 

ɧɚɣɜɚɠɥɢɜɿɲɚ ɞɥɹ ɛɿɥɶɲɨɫɬɿ ɩɪɨɟɤɬɨɜɚɧɢɯ ɉɆɆ, ɨɫɤɿɥɶɤɢ ɜɨɧɚ ɩɨɥɹɝɚє ɜ 

ɨɩɬɢɦɿɡɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɉɆɆ ɧɚ ɨɫɧɨɜɿ ɧɚɜɱɚɥɶɧɨʀ ɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɬɨɛɬɨ ɫɬɜɨɪɟɧɧɿ ɦɨɞɟɥɿ, ɳɨ ɳɨɧɚɣɤɪɚɳɟ ɨɩɢɫɭє ɪɟɚɥɶɧɿ ɩɪɨɰɟɫɢ.  

Ɋɨɡɜ'ɹɡɨɤ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɧɧɹ ɩɨɥɹɝɚє ɜ ɨɩɬɢɦɿɡɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ A, B, π 

ɦɨɞɟɥɿ Ȝ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɜɨɧɚ ɹɤɧɚɣɤɪɚɳɟ ɨɩɢɫɭɜɚɥɚ ɪɟɚɥɶɧɭ 

ɫɩɨɫɬɟɪɟɠɭɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ. Ɂɚɜɞɚɧɧɹ ɧɚɜɱɚɧɧɹ ɮɨɪɦɭɥɸєɬɶɫɹ ɜ ɬɚɤɢɣ 

ɫɩɨɫɿɛ: ɩɿɞɿɛɪɚɬɢ ɩɚɪɚɦɟɬɪɢ ɦɨɞɟɥɿ Ȝ = (A, B, π) ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ 

ɦɚɤɫɢɦɿɡɭɜɚɬɢ P(ɋ | Ȝ) (ɪɢɫ. 2.10).  

Ⱦɥɹ ɰɶɨɝɨ ɜ ɪɨɛɨɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɚɥɝɨɪɢɬɦ «ɩɪɢɩɭɳɟɧɶ ɿ 

ɦɚɤɫɢɦɿɡɚɰɿɣ» ɞɥɹ ɩɨɲɭɤɭ ɦɚɤɫɢɦɚɥɶɧɨʀ ɣɦɨɜɿɪɧɿɫɧɨʀ ɨɰɿɧɤɢ ɩɚɪɚɦɟɬɪɿɜ 

ɩɪɢɯɨɜɚɧɨʀ ɦɨɞɟɥɿ Ɇɚɪɤɨɜɚ ɩɪɢ ɡɚɞɚɧɨɦɭ ɧɚɛɨɪɿ ɫɩɨɫɬɟɪɟɠɟɧɶ.  
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i-ɢɣ ɫɬɚɧ 

ɨɛ’єɤɬɚ 

ɉɿɞɿɛɪɚɧɚ ɦɨɞɟɥɶ: Ȝi = (А7,В3,π10) 

 

ȼ ɨɫɧɨɜɿ –  

ɚɥɝɨɪɢɬɦ «ɜɩɟɪɟɞ – 

ɧɚɡɚɞ» Ȼɚɭɦɚ – ȼɟɥɲɚ  

 

 

Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɞɨ ɩɨɫɬɚɧɨɜɤɢ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɧɧɹ ɉɆɆ 

 

ɐɟɣ ɚɥɝɨɪɢɬɦ ɜɿɞɨɦɢɣ ɹɤ ɚɥɝɨɪɢɬɦ Ȼɚɭɦɚ – ȼɟɥɱɚ. Ɉɬɠɟ, St – ɰɟ 

ɞɢɫɤɪɟɬɧɚ ɜɢɩɚɞɤɨɜɚ ɡɦɿɧɧɚ, ɳɨ ɩɪɢɣɦɚє ɨɞɧɟ ɡ N ɡɧɚɱɟɧɶ (1, …, N).  

Ȼɭɞɟɦɨ ɜɜɚɠɚɬɢ, ɳɨ ɞɚɧɚ ɦɨɞɟɥɶ Ɇɚɪɤɨɜɚ, ɜɢɡɧɚɱɟɧɚ ɹɤ P(St | St – 1), 

ɨɞɧɨɪɿɞɧɚ ɡɚ ɱɚɫɨɦ, ɬɨɛɬɨ ɧɟɡɚɥɟɠɧɚ ɜɿɞ t. Ɍɨɞɿ ɦɨɠɧɚ ɡɚɞɚɬɢ P(St | St – 1) ɹɤ 

ɧɟɡɚɥɟɠɧɭ ɜɿɞ ɱɚɫɭ ɫɬɨɯɚɫɬɢɱɧɭ ɦɚɬɪɢɰɸ ɩɟɪɟɦɿɳɟɧɶ ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɜ 

ɩɪɨɫɬɨɪɿ ʀʀ ɫɬɚɧɿɜ A = {aij} = p(St = j | St – 1 = i). Ɉɫɨɛɥɢɜɢɣ ɜɢɩɚɞɨɤ ɞɥɹ ɱɚɫɭ t = 0 

ɜɢɡɧɚɱɚєɬɶɫɹ ɩɨɱɚɬɤɨɜɢɦ ɪɨɡɩɨɞɿɥɨɦ   πi = P(S0 = Si).  

Ȼɭɞɟɦɨ ɬɚɤɨɠ ɜɜɚɠɚɬɢ, ɳɨ ɨɛ’єɤɬ ɜ ɫɬɚɧɿ J ɭ ɦɨɦɟɧɬ ɱɚɫɭ t, ɹɤɳɨ St = J. 

ɉɨɫɥɿɞɨɜɧɿɫɬɶ ɡɚɞɚɧɢɯ ɫɬɚɧɿɜ ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ s = (s1, …, st), ɞɟ st   д1 … Nж є 

ɫɬɚɧɨɦ ɭ ɦɨɦɟɧɬ . ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɦɨɠɟ ɦɚɬɢ ɨɞɧɟ ɡ M ɦɨɠɥɢɜɢɯ ɡɧɚɱɟɧɶ,               
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Ct   {c1, …, M}.  

Ƀɦɨɜɿɪɧɿɫɬɶ ɡɚɞɚɧɨɝɨ ɜɟɤɬɨɪɚ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜ ɦɨɦɟɧɬ ɱɚɫɭ t ɞɥɹ ɫɬɚɧɭ J 

ɜɢɡɧɚɱɚєɬɶɫɹ ɹɤ bj(ct) = P(Ct = ct | St = j) (B = {bij} – ɰɟ ɦɚɬɪɢɰɹ M ɧɚ N. Ɂɚɞɚɧɚ 

ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɫɩɨɫɬɟɪɟɠɟɧɶ C ɜɢɪɚɠɚєɬɶɫɹ ɹɤ C = (C1 = c1, …, CT = ct). 

 əɤ ɫɤɚɡɚɧɨ ɜɢɳɟ, ɩɪɢɯɨɜɚɧɭ ɦɨɞɟɥɶ Ɇɚɪɤɨɜɚ ɦɨɠɧɚ ɨɩɢɫɚɬɢ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɜɢɪɚɡɭ Ȝ = (A, B, π). ɉɪɢ ɡɚɞɚɧɨɦɭ ɜɟɤɬɨɪɿ ɫɩɨɫɬɟɪɟɠɟɧɶ ɋ 

ɚɥɝɨɪɢɬɦ Ȼɚɭɦɚ – ȼɟɥɱɚ ɡɧɚɯɨɞɢɬɶ Ȝ*
 = )(max 


SP . ȼɟɤɬɨɪ Ȝ*

 ɦɚɤɫɢɦɿɡɭє 

ɣɦɨɜɿɪɧɿɫɬɶ ɫɩɨɫɬɟɪɟɠɟɧɶ ɋ.  

Ⱥɥɝɨɪɢɬɦ ɜɢɝɥɹɞɚє ɬɚɤɢɦ ɱɢɧɨɦ. 

Вɢɯɿɞɧɿ ɞɚɧɿμ Ȝ0 = (A0, B0, π0) ɡ ɜɢɩɚɞɤɨɜɢɦɢ ɩɨɱɚɬɤɨɜɢɦɢ ɭɦɨɜɚɦɢ. 

ɉɪɹɦɚ ɩɪɨɰɟɞɭɪɚ. ȼɢɡɧɚɱɢɦɨ ),,()(
11

 iCcCcCpt ttti  , ɳɨ є 

ɣɦɨɜɿɪɧɿɫɬɸ ɨɞɟɪɠɚɧɧɹ ɡɚɞɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 1, …, t ɞɥɹ ɫɬɚɧɭ i ɭ ɦɨɦɟɧɬ 

ɱɚɫɭ t. ȼɟɥɢɱɢɧɭ )(ti  ɦɨɠɧɚ ɨɛɱɢɫɥɢɬɢ ɪɟɤɭɪɫɢɜɧɨ: 

 

)()( 1Cbt iii   ;                                                (2.16) 





N

i

ijitjj atCbt
1

)()1()1(  .                                   (2.17) 

 

Зɜɨɪɨɬɧɚ ɩɪɨɰɟɞɭɪɚ. Ⱦɚɧɚ ɩɪɨɰɟɞɭɪɚ ɞɨɡɜɨɥɹє ɨɛɱɢɫɥɢɬɢ ɣɦɨɜɿɪɧɿɫɬɶ 

ɤɿɧɰɟɜɨʀ ɡɚɞɚɧɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 1, …, t ɡɚ ɭɦɨɜɢ, ɳɨ ɜɨɧɚ ɩɨɱɢɧɚєɬɶɫɹ ɡ 

ɜɢɯɿɞɧɨɝɨ ɫɬɚɧɭ i ɭ ɦɨɦɟɧɬ ɱɚɫɭ t.  

Ⱦɥɹ ɩɨɱɚɬɤɭ ɦɨɠɧɚ ɨɛɱɢɫɥɢɬɢ ȕi(t): 

 

 ȕi(t) = 1;                                                      (2.18) 





N

j

tjijji Cbatt
1

1
)()1()(  .                                        (2.19) 

 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ α ɿ ȕ, ɦɨɠɧɚ ɨɛɱɢɫɥɢɬɢ ɧɚɫɬɭɩɧɿ ɡɧɚɱɟɧɧɹ: 
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 .             (2.21) 

 

Ɇɚɸɱɢ Ȗ ɬɚ ξ, ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ: 

 

)1(ii   ;                                                   (2.22) 
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Ɉɬɪɢɦɚɧɿ ɧɚ ɱɟɪɝɨɜɿɣ ɿɬɟɪɚɰɿʀ ɡɧɚɱɟɧɧɹ А, В ɬɚ π ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ 

ɧɚɫɬɭɩɧɿɣ, ɿ ɬɚɤ ɞɚɥɿ ɞɨ ɫɬɚɛɿɥɿɡɚɰɿʀ ɡɧɚɱɟɧɶ ɟɥɟɦɟɧɬɿɜ ɰɢɯ ɦɚɬɪɢɰɶ. 

ɉіɞхіɞ ɞɪɭɝɢɣ: ɪɨɛɨɬɚ. Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɪɟɡɟɪɜɨɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ'ɸɬɟɪɧɢɯ ɦɟɪɟɠ М ɩɨɲɤɨɞɠɟɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɆɆ. 

Ɂɚɜɞɚɧɧɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɩɪɢɯɨɜɚɧɨʀ ɱɚɫɬɢɧɢ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ'ɸɬɟɪɧɨʀ 

ɦɟɪɟɠɿ ɦɨɠɧɚ ɫɮɨɪɦɭɥɸɜɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ.  

ɇɟɯɚɣ ɞɚɧɚ ɫɩɨɫɬɟɪɟɠɭɜɚɧɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɋ = {ɋ1, ɋ2, …, ɋm, …, ɋM} 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɫɬɭɩɧɨʀ ɱɚɫɬɢɧɢ, ɜɢɯɿɞɧɢɣ ɫɬɚɧ S0 ɿ ɦɨɞɟɥɿ Ȝ = (A, B, π), 

ɨɬɪɢɦɚɧɿ ɜ ɪɟɡɭɥɶɬɚɬɿ ɧɚɜɱɚɧɧɹ ɉɆɆ.  

ɇɟɨɛɯɿɞɧɨ ɩɿɞɿɛɪɚɬɢ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɫɬɚɧɿɜ ɩɪɢɯɨɜɚɧɨʀ ɱɚɫɬɢɧɢ ɛɟɡɞɪɨɬɨɜɨʀ 

ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ S = {S1, S2, …, Sm, …, SMж, ɹɤɚ ɧɚɣɤɪɚɳɟ ɜɿɞɩɨɜɿɞɚє 

ɫɩɨɫɬɟɪɟɠɭɜɚɧɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɨɫɬɭɩɧɨʀ ɱɚɫɬɢɧɢ  C = {ɋ1, ɋ2, …, ɋm, …, ɋM}, 
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ɬɨɛɬɨ «ɩɨɹɫɧɸє» ɫɩɨɫɬɟɪɟɠɭɜɚɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ.  

ɐɟ ɡɜɨɪɨɬɧɚ ɡɚɞɚɱɚ, ɜ ɧɿɣ ɜɢɡɧɚɱɚєɬɶɫɹ, ɳɨ ɠ ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɩɪɢɯɨɜɚɧɿɣ 

ɱɚɫɬɢɧɿ ɦɨɞɟɥɿ, ɬɨɛɬɨ ɲɭɤɚєɬɶɫɹ «ɩɪɚɜɢɥɶɧɚ» ɩɨɫɥɿɞɨɜɧɿɫɬɶ, ɧɚɞɚɧɚ ɦɨɞɟɥɥɸ. 

əɫɧɨ, ɳɨ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɨ ɧɟ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɰɸ ɩɨɫɥɿɞɨɜɧɿɫɬɶ.  

Ɍɭɬ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɥɢɲɟ ɩɪɨ ɩɪɢɩɭɳɟɧɧɹ ɡ ɜɿɞɩɨɜɿɞɧɨɸ ɫɬɭɩɟɧɟɦ 

ɞɨɫɬɨɜɿɪɧɨɫɬɿ. əɫɧɨ, ɳɨ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɨ ɧɟ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɰɸ 

ɩɨɫɥɿɞɨɜɧɿɫɬɶ. Ɍɭɬ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɥɢɲɟ ɩɪɨ ɩɪɢɩɭɳɟɧɧɹ ɡ ɜɿɞɩɨɜɿɞɧɢɦ 

ɫɬɭɩɟɧɟɦ ɜɿɪɨɝɿɞɧɨɫɬɿ.  

ɉɪɨɰɟɫ ɪɨɡɜ'ɹɡɚɧɧɹ ɫɚɦɟ ɣ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ «ɪɨɡɤɪɢɬɢ» ɰɸ 

ɣɦɨɜɿɪɧɿɫɬɶ, ɜɢɪɚɡɢɬɢ ʀʀ ɤɨɧɤɪɟɬɧɢɦɢ ɱɢɫɥɚɦɢ, «ɩɪɟɞ'ɹɜɥɹɸɱɢ» ɧɚ ɤɨɠɧɿɣ 

ɿɬɟɪɚɰɿʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɋ ɧɚɛɿɪ «ɧɚɜɱɟɧɢɯ» ɦɨɞɟɥɟɣ Ȝ (ɪɢɫ. 2.11).  
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Ɋɢɫɭɧɨɤ 2.11 – ɋɯɟɦɚ ɩɪɨɰɟɫɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɧɚ 

ɨɞɧɿɣ ɿɬɟɪɚɰɿʀ  
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ɇɚɣɛɿɥɶɲ ɩɪɨɫɬɟ ɪɨɡɜ'ɹɡɚɧɧɹ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨɛ ɩɨɪɚɯɭɜɚɬɢ ɣɦɨɜɿɪɧɿɫɬɶ 

ɩɨɹɜɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɩɨɫɬɟɪɟɠɟɧɶ ɞɥɹ ɤɨɠɧɨʀ ɦɨɠɥɢɜɨʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɬɚɧɿɜ 

ɤɨɦɩ'ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɚ ɩɨɬɿɦ ɫɤɥɚɫɬɢ ɰɿ ɣɦɨɜɿɪɧɨɫɬɿ. ɇɟɯɚɣ S = {S1, S2, … SN} – 

ɦɧɨɠɢɧɚ ɭɫɿɯ ɦɨɠɥɢɜɢɯ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɫɬɚɧɿɜ ɬɿєʀ ɠ ɞɨɜɠɢɧɢ, ɳɨ 

ɩɨɫɥɿɞɨɜɧɿɫɬɶ C. Ȳɯɧɹ ɤɿɥɶɤɿɫɬɶ ɞɨɪɿɜɧɸє К = N
t -1, ɞɟ N – ɤɿɥɶɤɿɫɬɶ ɫɬɚɧɿɜ, t – 

ɞɨɜɠɢɧɚ ɩɨɫɥɿɞɨɜɧɨɫɬɿ. 

ɇɟɯɚɣ i-ɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ Si є ɪɹɞɨɦ ɫɬɚɧɿɜ дsi1, si2, …, siτ}, ɚ ɩɨɫɥɿɞɨɜɧɿɫɬɶ 

ɩɨɪɨɞɠɟɧɢɯ ɧɟɸ ɞɨ ɩɨɬɨɱɧɨɝɨ ɦɨɦɟɧɬɭ ɫɩɨɫɬɟɪɟɠɟɧɶ ɞɨɪɿɜɧɸɜɚɬɢɦɟ c1, c2, …, 

ct (ɪɢɫ. 2.12). 
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Ɋɢɫɭɧɨɤ 2.12.  ɋɯɟɦɚ ɡɚɜɞɚɧɧɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɩɪɢɯɨɜɚɧɨʀ 

ɱɚɫɬɢɧɢ ɨɛ'єɤɬɚ,  

 

Ɍɨɞɿ ɞɥɹ i-ʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɬɚɧɿɜ ɿɦɨɜɿɪɧɿɫɬɶ ɩɨɹɜɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ 

ɫɩɨɫɬɟɪɟɠɟɧɶ ɋ ɞɨɪɿɜɧɸє:  
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)(),(),( CC                            (2.25) 

 

ȱɦɨɜɿɪɧɿɫɬɶ ɠɟ ɩɨɹɜɢ ɫɚɦɨʀ i-ʀ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɬɚɧɿɜ ɞɨɪɿɜɧɸє: 
 

    
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 
t

j

jijiqii qqaP
2

,1,1)( S .                                     (2.26) 

 

Ɂɚ ɜɢɡɧɚɱɟɧɧɹɦ ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɨɜɫɶɤɨʀ ɦɨɞɟɥɿ ɣɦɨɜɿɪɧɨɫɬɿ 

ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɜ ɤɨɠɧɨɦɭ ɡɿ ɫɬɚɧɿɜ ɡɚɥɟɠɚɬɶ ɬɿɥɶɤɢ ɜɿɞ ɫɚɦɨɝɨ ɫɬɚɧɭ ɿ ɧɟ 

ɡɚɥɟɠɚɬɶ ɜɿɞ ɩɨɩɟɪɟɞɧɿɯ ɫɬɚɧɿɜ. Ɍɨɦɭ ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɹɜɢ ɡɚɡɧɚɱɟɧɨʀ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɩɨɫɬɟɪɟɠɟɧɶ C ɞɥɹ ɧɚɲɨʀ ɦɨɞɟɥɿ ɦɨɠɧɚ ɪɨɡɪɚɯɭɜɚɬɢ ɬɚɤ: 
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Ɉɱɟɜɢɞɧɨ, ɳɨ ɞɥɹ ɪɨɡɜ'ɹɡɚɧɧɹ ɰɶɨɝɨ ɡɚɜɞɚɧɧɹ «ɭ ɱɨɥɨ» ɛɭɞɟ ɩɨɬɪɿɛɧɨ         

(2
t-1

)Nt ɦɧɨɠɟɧɶ ɿ Nt –1 ɞɨɞɚɜɚɧɶ, ɳɨ ɜɠɟ ɞɥɹ N = 10 ɫɬɚɧɿɜ ɿ ɞɨɜɠɢɧɢ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɫɩɨɫɬɟɪɟɠɟɧɶ t = 10 ɞɚє ɤɿɥɶɤɿɫɬɶ ɨɛɱɢɫɥɟɧɶ, ɹɤɚ ɞɨɪɿɜɧɸє 

19·1010 + 1010 – 1 = β·1011 – 1.  

ɐɟ ɞɭɠɟ ɛɚɝɚɬɨ. ȱɫɧɭɸɬɶ ɛɿɥɶɲ ɟɮɟɤɬɢɜɧɿ ɚɥɝɨɪɢɬɦɢ ɪɨɡɜ'ɹɡɚɧɧɹ ɰɶɨɝɨ 

ɡɚɜɞɚɧɧɹ. ɇɚɣɛɿɥɶɲ ɜɿɞɨɦɿ ɞɜɚ – ɚɥɝɨɪɢɬɦ ɩɪɹɦɨɝɨ ɯɨɞɭ ɣ ɚɥɝɨɪɢɬɦ ɡɜɨɪɨɬɧɨɝɨ 

ɯɨɞɭ [76].  

 

2.3.β Ɋɟɡɭɥɶɬɚɬ ɦɨɞɟɥɸɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɆɆ 

 

əɤ ɜɢɩɥɢɜɚє ɡ ɨɩɢɫɭ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ (ɞɢɜ. ɪɢɫ. 

2.7, 2.8), ɪɟɡɭɥɶɬɚɬ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɟɪɟɛɭɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɭ 

ɩɪɚɰɟɡɞɚɬɧɨɦɭ ɫɬɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɉɆɆ, ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɹɤ ɦɚɬɪɢɰɹ 

ɫɭɦɿɠɧɨɫɬɟɣ ɞɥɹ ɞɟɹɤɨɝɨ ɝɪɚɮɭ ɫɬɚɧɭ ɉȻɄɆ, ɜɢɝɥɹɞɚє ɜ ɡɚɝɚɥɶɧɨɦɭ ɜɢɝɥɹɞɿ ɬɚɤ 

(ɪɢɫ. β.1γ). 
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Ɋɢɫɭɧɨɤ 2.13 – Ɂɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɪɟɡɭɥɶɬɚɬɭ ɩɨɛɭɞɨɜɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɉɆɆ  – ɦɚɬɪɢɰɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɧɚ ɨɞɧɿɣ ɡ 

ɿɬɟɪɚɰɿɣ t. 

 

Ⱦɚɥɿ ɛɭɞɭɬɶ ɧɚɜɟɞɟɧɿ ɩɨɞɿɛɧɿ ɦɚɬɪɢɰɿ ɪɟɚɥɶɧɢɯ ɉȻɄɆ ɿɡ ɪɟɚɥɶɧɢɦɢ 

ɡɧɚɱɟɧɧɹɦɢ ɣɦɨɜɿɪɧɨɫɬɟɣ. 

Ɂɚɭɜɚɠɢɦɨ ɳɨ ɦɚɬɪɢɰɹ, ɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. β.13 ɡɚɜɠɞɢ ɤɜɚɞɪɚɬɧɚ, ɬɨɛɬɨ I 

ɡɚɜɠɞɢ ɞɨɪɿɜɧɸє J. ȿɥɟɦɟɧɬɢ ɰɿєʀ ɦɚɬɪɢɰɿ, ɹɤ ɜɢɩɥɢɜɚє ɡ ɩɨɩɟɪɟɞɧɶɨɝɨ 

ɩɿɞɪɨɡɞɿɥɭ, ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɨɞɧɿєʀ ɡ ɱɨɬɢɪɶɨɯ ɦɧɨɠɢɧ: 

– 0 – ɜɿɞɨɦɨ, ɳɨ ɜɿɞɩɨɜɿɞɧɢɣ ɡɜ'ɹɡɨɤ ɩɨɲɤɨɞɠɟɧɢɣ; 

– 1 – ɜɿɞɨɦɨ, ɳɨ ɜɿɞɩɨɜɿɞɧɢɣ ɡɜ'ɹɡɨɤ ɧɟɩɨɲɤɨɞɠɟɧɢɣ; 

– pij – ɜɿɞɨɦɨ ɿɡ ɣɦɨɜɿɪɧɿɫɬɸ pij, ɳɨ ɜɿɞɩɨɜɿɞɧɢɣ ɡɜ'ɹɡɨɤ ɧɟɩɨɲɤɨɞɠɟɧɢɣ; 

– ɜɿɞɫɭɬɧɿɣ ɟɥɟɦɟɧɬ – ɡɜ'ɹɡɤɭ ɧɟ ɛɭɥɨ ɜ ɩɨɱɚɬɤɨɜɿɣ ɫɬɪɭɤɬɭɪɿ ɉȻɄɆ (0). 

əɤɳɨ ɡɧɚɱɟɧɧɹ ɪij  ɡɦɿɧɸɸɬɶɫɹ ɜ ɱɚɫɿ ɜɿɞ ɿɬɟɪɚɰɿʀ ɞɨ ɿɬɟɪɚɰɿʀ (ɪij = ɪij(t)), 

ɨɬɪɢɦɭєɦɨ ɡɦɿɧɧɭ (ɬɪɢɜɢɦɿɪɧɭ) ɣɦɨɜɿɪɧɿɫɬɧɭ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ, ɹɤɚ ɜɿɞɛɢɜɚє 

ɡɦɿɧɭ ɫɬɚɧɭ ɉȻɄɆ ɩɿɞ ɱɚɫ ʀʀ ɟɤɫɩɥɭɚɬɚɰɿʀ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɰɿєʀ ɦɨɞɟɥɿ ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɤɪɚɣ 

ɡɚɬɪɭɞɧɟɧɟ ɡ ɬɚɤɢɯ, ɧɚɩɪɢɤɥɚɞ, ɩɪɢɱɢɧ: 

– ɧɢɡɶɤɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɧɢɡɶɤɚ 

ɬɨɱɧɿɫɬɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɧɚɩɪɢɤɥɚɞ, ɩɨɪɨɝɨɜɢɯ ɦɨɞɟɥɟɣ; 

– ɜɟɥɢɤɚ ɬɪɢɜɚɥɿɫɬɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɪɮɨɥɨɝɿɱɧɢɯ 

ɦɨɞɟɥɟɣ. 
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2.4 ȼɢɫɧɨɜɤɢ 

 

1. ȼ ɩɪɚɤɬɢɰɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɉȻɄɆ ɱɚɫɬɨ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬɶ 

ɪɨɡɩіɡɧɚɜɚɧɧя ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɥɚɬɟɧɬɧɨʀ (ɧɟɫɩɨɫɬɟɪɟɠɭɜɚɧɨʀ, ɩɪɢɯɨɜɚɧɨʀ) 

ɱɚɫɬɢɧɢ ɨɫɬɚɧɧɿɯ ɡ ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɿ ɞɢɫɥɨɤɚɰɿʀ ɫɬɪɭɤɬɭɪɧɢɯ 

ɩɨɲɤɨɞɠɟɧɶ ɬɚ ɨɰɿɧɤɢ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɦɟɪɟɠɿ ɜ ɰɿɥɨɦɭ. ɐɹ ɧɟɨɛɯɿɞɧɿɫɬɶ 

ɜɢɩɥɢɜɚє ɡ ɬɨɝɨ, ɳɨ ɨɤɪɟɦɿ ɟɥɟɦɟɧɬɢ ɉȻɄɆ ɜ ɭɦɨɜɚɯ ɣɦɨɜɿɪɧɨɝɨ 

ɩɨɲɤɨɞɠɟɧɧɹ, ɜɿɞɧɨɫɧɨ ɲɜɢɞɤɨ ɜɬɪɚɱɚɸɬɶ ɡɜ'ɹɡɨɤ ɿɡ ɟɥɟɦɟɧɬɚɦɢ, ɹɤɿ 

ɡɚɥɢɲɚɸɬɶɫɹ ɞɨɫɬɭɩɧɢɦɢ. ɉɪɢ ɰɶɨɦɭ ɉȻɄɆ ɡ ɞɟɹɤɨɸ ɣɦɨɜɿɪɧɿɫɬɸ ɩɨɬɪɟɛɭє 

ɚɛɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɫɟɪɟɞ ɧɟɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɚɛɨ ɜɿɞɧɨɜɥɟɧɧɹ 

ɩɨɲɤɨɞɠɟɧɧɹ, ɬɨɛɬɨ ɞɿɹɥɶɧɨɫɬɿ ɡ ɡɚɦɿɧɢ ɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ ɧɚ ɪɟɡɟɪɜɧɿ ɧɚ 

ɞɿɸɱɨɦɭ ɨɛ’єɤɬɿ.  

2. Ⱥɧɚɥɿɡ ɦɨɪɮɨɥɨɝɿɱɧɨɝɨ ɦɟɬɨɞɭ-ɩɪɨɬɨɬɢɩɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨɝɨ ɦɟɪɟɠɟɜɨɝɨ ɨɛ’єɤɬɚ (ɡɨɤɪɟɦɚ, ɉȻɄɆ) ɜɫɬɚɧɨɜɢɜ, 

ɳɨ ɨɞɢɧ ɡ ɟɬɚɩɿɜ ɦɟɬɨɞɭ ɦɚє ɜɟɥɢɤɭ ɱɚɫɨɜɭ ɫɤɥɚɞɧɿɫɬɶ, ɧɟɩɪɢɣɧɹɬɧɭ, ɤɨɥɢ ɦɨɜɚ 

ɣɞɟ ɩɪɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɡ ɦɟɬɨɸ 

ʀʀ on-line ɜɿɞɧɨɜɥɟɧɧɹ 

3. Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɡ'ɹɜɢɜɫɹ ɦɟɬɨɞ ɩɪɢɲɜɢɞɲɟɧɧɹ ɩɪɨɰɟɫɿɜ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɹɤɿ ɦɿɫɬɹɬɶ ɩɨɜɿɥɶɧɢɣ ɟɬɚɩ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɜіɪɬɭɚɥьɧɨɝɨ ɨɛ'єɤɬɚ. 

Ɍɚɤɢɣ ɨɛ’єɤɬ ɦɨɠɟ ɮɿɡɢɱɧɨ ɧɟ ɿɫɧɭɜɚɬɢ (ɧɚɜɿɬɶ ɛɭɬɢ ɬɚɤɢɦ, ɿɫɧɭɜɚɧɧɹ ɹɤɨɝɨ 

ɜɡɚɝɚɥɿ ɧɟɩɪɢɩɭɫɬɢɦɟ), ɚɥɟ ɩɪɢ ɰɶɨɦɭ ɣɨɝɨ ɜɿɪɬɭɚɥɶɧɚ ɦɨɞɟɥɶ ɞɨɡɜɨɥɹє ɡɧɚɣɬɢ 

ɩɪɢɫɤɨɪɟɧɢɣ ɲɥɹɯ ɞɨ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ. ȼɿɪɬɭɚɥɶɧɚ ɦɨɞɟɥɶ ɜ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨɦɭ ɦɟɬɨɞɿ ɦɨɪɮɨɥɨɝɿɱɧɨ ɩɨɜ’ɹɡɚɧɚ ɿɡ ɣɦɨɜɿɪɧɿɫɧɨɸ ɦɨɞɟɥɥɸ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ, ɹɤɚ ɨɬɪɢɦɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫɶɤɢɯ ɦɨɞɟɥɟɣ. 

4. ȼɢɤɨɪɢɫɬɚɧɧɹ ɣɦɨɜɿɪɧɿɫɧɨʀ ɦɚɬɪɢɱɧɨʀ ɦɨɞɟɥɿ ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɟɦɨɠɥɢɜɟ ɡ ɪɿɡɧɢɯ ɩɪɢɱɢɧ: ɧɢɡɶɤɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɨɬɪɢɦɚɧɨʀ 

ɿɧɮɨɪɦɚɰɿʀ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɧɢɡɶɤɚ ɬɨɱɧɿɫɬɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɩɨɪɨɝɨɜɢɯ ɦɨɞɟɥɟɣ; ɜɟɥɢɤɚ ɬɪɢɜɚɥɿɫɬɶ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɦɨɞɟɥɟɣ, ɬɨɳɨ. Ɍɨɦɭ ɜ ɩɨɞɚɥɶɲɨɦɭ ɧɟɨɛɯɿɞɧɨ ɪɨɡɪɨɛɢɬɢ ɬɚɭ 
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ɦɨɞɟɥɶ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɹɤɚ ɡɚɛɟɡɩɟɱɭɜɚɥɢ ɛɢ ɨɬɪɢɦɚɧɧɹ ɞɨɫɬɨɜɿɪɧɨɝɨ 

ɪɟɡɭɥɶɬɚɬɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɜ ɩɪɢɣɧɹɬɧɢɣ ɱɚɫ. 

5. Ⱦɥɹ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɡ ɦɟɬɨɸ ɩɿɞɜɢɳɟɧɧɹ 

ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ʀʀ ɫɬɪɭɤɬɭɪɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɟ 

ɨɤɪɟɦɢɣ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɨɫɬɚɧɧɶɨʀ, ɚ ɞɟɹɤɢɣ ɱɚɫɨɜɢɣ ɬɪɟɧɞ ɫɬɪɭɤɬɭɪɧɢɯ ɡɦɿɧ, 

ɳɨ ɩɨ ɫɭɬɿ ɩɟɪɟɬɜɨɪɸє ɫɬɪɭɤɬɭɪɧɿ ɦɨɞɟɥɿ, ɹɤɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ 

ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɭ ɜɢɝɥɹɞɿ ɦɚɬɪɢɰɶ ɫɭɦɿɠɧɨɫɬɟɣ,  ɭ ɬɪɢɜɢɦɿɪɧɿ.  
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ɊɈɁȾІɅ 3 

ɆȺɌȿɆȺɌɂɑɇȺ ɆɈȾȿɅЬ ɋɌɊɍɄɌɍɊɂ ɉȻɄɆ ɍ ȼɂȽɅəȾІ 

ɌɊɂȼɂɆІɊɇɈȽɈ ɉɈɅə ɇȺɉɊəɆɄІȼ ɌȺ ɆȿɌɈȾ ɊɈɁɉІɁɇȺȼȺɇɇə 

ɋɌȺɇɍ ɋɌɊɍɄɌɍɊɂ ɆȿɊȿɀІ 

 

3.1 Ɇɟɬɨɞ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɨʀ ɉȻɄɆ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɪɬɭɚɥьɧɨʀ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ 

ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

 

əɤ ɜɢɯɨɞɢɬь ɡ ɜɢɫɧɨɜɤɿɜ Ɋɨɡɞɿɥɭ 2, ɦɟɬɨɞ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨɝɨ ɨɛ'єɤɬɚ, ɫɯɟɦɚ ɹɤɨɝɨ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 

2.5, ɧɟ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɜ ɨɧ-ɥɚɣɧ ɭɦɨɜɚɯ ɲɜɢɞɤɨɩɥɢɧɧɢɯ ɞɿɣ, ɨɫɤɿɥьɤɢ 

ɜɿɧ ɩɨɬɪɟɛɭє ɜɢɡɧɚɱɧɨɝɨ ɦɚɲɢɧɧɨɝɨ ɱɚɫɭ ɧɚ ɜɢɤɨɧɚɧɧɹ ɟɬɚɩɿɜ «Ɇɨɞɟɥɸɜɚɧɧɹ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɆɆ» ɬɚ «ɉɨɪɿɜɧɹɧɧɹ». Ɍɨɦɭ, ɭ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɞɨ ɿɞɟɨɥɨɝɿʀ ɡɚɦɿɧɢ 

«ɧɟɡɪɭɱɧɢɯ» ɟɬɚɩɿɜ ɦɟɬɨɞɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ ɧɚ ɟɬɚɩɢ ɦɟɬɨɞɭ ɆɆɌɈ (ɪɢɫ. 

2.3), ɜɢɤɨɪɢɫɬɚєɦɨ ɜ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɜɿɪɬɭɚɥьɧɭ ɦɨɞɟɥь ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɌɉІ) (ɪɢɫ. 3.1) 

[16]. 

ȼ ɰьɨɦɭ ɦɟɬɨɞɿ ɜɿɞɫɭɬɧɿ ɩɟɪɟɥɿɱɟɧɿ «ɧɟɡɪɭɱɧɿ» ɟɬɚɩɢ, ɳɨ ɞɨɡɜɨɥɹє, ɹɤ 

ɛɭɞɟ ɩɨɤɚɡɚɧɨ ɧɢɠɱɟ, ɫɭɬɬєɜɨ ɡɧɢɡɢɬɢ ɦɚɲɢɧɧɢɣ, ɚ ɨɬɠɟ, ɿ ɡɚɝɚɥьɧɢɣ ɱɚɫ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ȺɊɁɈ, ɚ ɨɬɠɟ ɿ ɱɚɫ ɞɿɚɝɧɨɫɬɭɜɚɧɧɹ ȻɄɆ ɜ ɰɿɥɨɦɭ, ɳɨ є 

ɜɢɪɿɲɚɥьɧɢɦ ɜ ɲɜɢɞɤɨɩɥɢɧɧɢɯ ɭɦɨɜɚɯ ɜɢɤɨɪɢɫɬɚɧь ɦɟɪɟɠɿ. 

ɇɨɜɢɣ ɦɟɬɨɞ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɿɫɧɭɸɱɨɝɨ, ɧɟ ɦɿɫɬɢɬь ɰɢɤɥɿɜ, ɬɚ ɫɤɥɚɞɧɢɯ 

ɩɨɜɬɨɪɸɜɚɧь [20]. Ɉɬɪɢɦɭɜɚɧɚ ɜɿɞ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ȻɄɆ ɿɡ ɪɟɚɥьɧɨɸ, ɚɥɟ 

ɧɟɜɿɞɨɦɨɸ ɩɨɬɨɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ Нɨɛ, ɡɦɿɧɧɚ ɭ ɱɚɫɿ ɿɧɮɨɪɦɚɰɿɹ ɋ(τ) ɧɚ 

ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɩɟɪɟɬɜɨɪɸєɬьɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɨɜɫьɤɨʀ ɦɨɞɟɥɿ 

(ɞɢɜ. Ɋɨɡɞɿɥ 2) ɞɨ ɬɪɢɜɢɦɿɪɧɨɝɨ ɪɭɯɨɦɨɝɨ ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ Ɋ(x, y, τ), ɹɤɟ ɞɚɥɿ 

ɬɪɚɧɫɮɨɪɦɭєɬьɫɹ ɜ ɪɚɦɤɚɯ ɦɟɬɨɞɭ ɞɨ ɜɿɪɬɭɚɥьɧɨʀ ɦɨɞɟɥɿ ɭ ɜɢɝɥɹɞɿ ɚɛɫɬɪɚɤɬɧɨɝɨ 

ɪɭɯɨɦɨɝɨ ɡɨɪɨɜɨɝɨ ɨɛɪɚɡɭ z(x, y, τ) ɿ ɞɚɥɿ, – ɜ ɩɨɬɨɱɧɭ ɫɬɪɭɤɬɭɪɭ ȻɄɆ Нɨɛ
*, ɚɥɟ 
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ɜɠɟ ɧɟ ɜ ɧɟɜɿɞɨɦɭ ɪɟɚɥьɧɭ, ɚ ɜ ɜɿɞɨɦɭ ɜɢɤɥɸɱɧɨ ɹɤ ɪɟɡɭɥьɬɚɬ ɪɨɡɩɿɡɧɚɜɚɧɧɹ [32, 

33, 35]. 

 

 

ЕІ

Ноб 0, Нмод, Еоб, Емод

ЕІ ≈ ЕІІ

 

Ɍɪɢɜɢɦɿɪɧɟ 
ɩɨɥɟ 

ɣɦɨɜɿɪɧɨɫɬɟɣ 
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 

P(x, y, τ) 

P(τ) 

C(τ) 

Hоб
* 

Hоб(τ) 

Ɉɛɪɨɛɤɚ  
ɩɨɥɹ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

 

ȼɿɪɬɭɚɥьɧɚ ɦɨɞɟɥь 

(ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ 
ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ) 

z(x, y, τ) 

 

ɉɪɢɯɨɜɚɧɚ 

ɦɚɪɤɨɜɫьɤɚ 
ɦɨɞɟɥь 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɦɟɬɨɞɭ ɞɢɫɬɚɧɰɿɣɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɉȻɄɆ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɪɬɭɚɥьɧɨʀ ɦɨɞɟɥɿ ɭ 

ɜɢɝɥɹɞɿ ɌɉІ 

 

Ȼɿɥьɲ ɧɚɨɱɧɨ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɿɧɬɟɥɟɤɬɭɚɥьɧɢɣ ɦɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɦɟɪɟɠɟɜɨɝɨ ɨɛ’єɤɬɚ, ɡɨɤɪɟɦɚ 

ɉȻɄɆ, ɞɨɩɨɜɧɟɧɢɣ ɛɥɨɤɨɦ ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ, ɜɢɝɥɹɞɚє ɬɚɤɢɦ ɱɢɧɨɦ              

(ɪɢɫ. 3.2). ɇɚ ɩɨɱɚɬɤɭ ɩɨɬɨɱɧɨɝɨ ɪɨɡɞɿɥɭ ɦɚєɦɨ ɜɯɿɞɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ 

ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɣɦɨɜɿɪɧɨɫɬɟɣ Ɋ(x, y, τ). Ⱦɚɥɿ ɪɨɡɝɥɹɧɟɦɨ ɩɟɪɟɬɜɨɪɟɧɧɹ, ɹɤɿ 

ɜɯɨɞɹɬь ɞɨ ɦɟɬɨɞɭ ɜ ɬɚɤɿɣ ɩɨɫɥɿɞɨɜɧɨɫɬɿ: 

–  ɩɟɪɟɬɜɨɪɟɧɧɹ ɨɤɪɟɦɢɯ «ɤɚɞɪɿɜ» ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ                

Ɋ(x, y) ɞɨ ɨɤɪɟɦɢɯ «ɤɚɞɪɿɜ» ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(x, y); 
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Ɉɛ’єɤɬ ɿɡ 
ɦɟɪɟɠɟɜɨɸ 
ɫɬɪɭɤɬɭɪɨɸ 

ɉɨɛɭɞɨɜɚ ɦɚɬɪɢɰɿ 
ɣɦɨɜɿɪɧɨɫɬɟɣ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 
ɟɥɟɦɟɧɬɿɜ ɨɛ’єɤɬɚ  

 

Ɋɨɡɩɿɡɧɚɜɚɧɧɹ  
ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ 
ɧɟɞɨɫɬɭɩɧɨʀ ɉȻКɆ 

 

ȼɿɞɧɨɜɥɟɧɧɹ 
ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ 
ɧɟɞɨɫɬɭɩɧɨʀ ɉȻКɆ  

Тɪɢɜɢɦɿɪɧɟ ɩɨɥɟ 
ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

τ 

 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ 

ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɦɟɪɟɠɟɜɨɝɨ 

ɨɛ’єɤɬɚ 

 

– ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ Ɋ(x, y, τ) ɞɨ 

ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(x, y, τ); 

– ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(x, y, τ) ɞɨ ɪɨɡɩɿɡɧɚɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ Нɨɛ
*
. 

 

3.2 ɉɟɪɟɬɜɨɪɟɧɧɹ ɨɤɪɟɦɢɯ «ɤɚɞɪɿɜ» ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɧɚ 

ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

 

ɏɚɣ ɨɛ’єɤɬɨɦ ɪɨɡɝɥɹɞɭ є ɉȻɄɆ ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɛɭɞь-ɹɤɨɝɨ 

ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ, ɹɤɚ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɳɟ ɣ ɱɚɫɬɤɨɜɨ 

ɩɨɲɤɨɞɠɭєɬьɫɹ (ɞɥɹ ɫɩɪɨɳɟɧɧɹ ɩɨɞɚɥьɲɢɯ ɨɩɢɫɿɜ ɛɭɞɟɦɨ ɛɟɡ ɜɬɪɚɬ ɞɥɹ 

ɡɚɝɚɥьɧɢɯ ɪɨɡɦɿɪɤɭɜɚɧь ɜɜɚɠɚɬɢ, ɳɨ ɛɭɞь-ɹɤɢɣ ɟɥɟɦɟɧɬ ɦɟɪɟɠɿ ɦɨɠɟ 

ɡɧɚɯɨɞɢɬɢɫɹ ɥɢɲɟ ɜ ɨɞɧɨɦɭ ɡ ɞɜɨɯ ɫɬɚɧɿɜ: ɩɪɚɰɟɡɞɚɬɧɨɦɭ ɚɛɨ 

ɧɟɩɪɚɰɟɡɞɚɬɧɨɦɭ).  
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Ɍɚɤɢɦ ɱɢɧɨɦ ɡ ɨɞɧɿєʀ ɬɚ ɬɿєʀ ɠ ɉȻɄɆ, ɬɨɛɬɨ ɡ ɭɫɿɯ ʀʀ ɟɥɟɦɟɧɬɿɜ, 

ɜɢɞɿɥɹɸɬьɫɹ ɞɜɿ ɩɿɞɦɟɪɟɠɿ: ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɚ ɦɨɧɿɬɨɪɢɧɝɭ ɬɚ ɱɚɫɬɤɨɜɨ 

ɩɨɲɤɨɞɠɟɧɚ ɚɛɨ ɞɜɿ ɦɧɨɠɢɧɢ ɟɥɟɦɟɧɬɿɜ: ɧɟɞɨɫɬɭɩɧɿ (ɦɧɨɠɢɧɚ ɇɆ) ɬɚ 

ɩɨɲɤɨɞɠɟɧɿ (ɦɧɨɠɢɧɚ ɉɒ). ɐɿ ɦɧɨɠɢɧɢ ɭ ɡɚɝɚɥьɧɨɦɭ ɜɢɩɚɞɤɭ ɦɨɠɭɬь 

ɫɩɿɜɩɚɞɚɬɢ, ɱɚɫɬɤɨɜɨ ɩɟɪɟɬɢɧɚɬɢɫɹ ɚɛɨ ɧɟ ɩɟɪɟɬɢɧɚɬɢɫɹ ɜɡɚɝɚɥɿ Д6Ж. Ɍɨɛɬɨ ɜ 

ɪɟɚɥьɧɿɣ ȻɄɆ ɩɿɫɥɹ ɞɟɹɤɨɝɨ ɱɚɫɭ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ʀʀ ɩɨɱɚɬɤɨɜɨɝɨ 

ɫɬɚɧɭ ɬɚ ɩɨɞɿɣ, ɹɤɿ ɜɿɞɛɭɜɚɥɢɫɹ ɡ ɧɟɸ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɦɨɠɭɬь ɿɫɧɭɜɚɬɢ 

ɱɨɬɢɪɢ ɬɢɩɢ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ: 

– ɞɨɫɬɭɩɧɢɣ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɩɪɚɰɟɡɞɚɬɧɢɣ; 

– ɞɨɫɬɭɩɧɢɣ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɧɟɩɪɚɰɟɡɞɚɬɧɢɣ;  

– ɧɟɞɨɫɬɭɩɧɢɣ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɩɪɚɰɟɡɞɚɬɧɢɣ;  

– ɧɟɞɨɫɬɭɩɧɢɣ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ, ɧɟɩɪɚɰɟɡɞɚɬɧɢɣ. 

ȼɿɡьɦɟɦɨ ɜ ɹɤɨɫɬɿ ɩɪɢɤɥɚɞɭ ɞɟɹɤɭ ɧɚɣɩɪɨɫɬɿɲɭ ɉȻɄɆ ɿɡ ɨɞɧɿєɸ ɬɨɱɤɨɸ 

ɞɨɫɬɭɩɭ, ɫɯɟɦɚ ɹɤɨʀ ɩɪɟɞɫɬɚɜɥɟɧɚ  ɧɚ ɪɢɫ. 3.3, ɚ [6]. 

ɏɚɣ ɟɥɟɦɟɧɬɢ 3, 6 ɬɚ 9 ɜ ɧɿɣ ɧɟɞɨɫɬɭɩɧɿ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ (ɦɧɨɠɢɧɚ ɇɆ). 

ɉɨɛɭɞɭєɦɨ ɞɥɹ ɫɬɪɭɤɬɭɪɢ ɰɿєʀ ɦɟɪɟɠɿ ɦɚɬɪɢɰɸ ɫɭɦɿɠɧɨɫɬɿ (ɪɢɫ. 3.3, ɛ), 

ɩɪɢɱɨɦɭ ɞɢɫɤɪɟɬɧɭ ɿɧɬɟɧɫɢɜɧɿɫɬь ze ɮɨɧɭ ɤɨɠɧɨɝɨ ɟɥɟɦɟɧɬɚ (ɩɿɤɫɟɥɹ) ɰɿєʀ 

ɦɚɬɪɢɰɿ ɨɛɟɪɟɦɨ ɜ ɦɟɠɚɯ ɨɰɿɧɤɢ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɜɿɞ 0 ɞɨ 255 ɬɚ ɩɪɨɩɨɪɰɿɣɧɨ 

ɣɦɨɜɿɪɧɨɫɬɿ ɪɟ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɟɥɟɦɟɧɬɚ: 

 

 255
e e

z p .                                                   (3.1) 

 

əɤ ɜɢɩɥɢɜɚє ɡ ɜɢɡɧɚɱɟɧɧɹ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ, ɞɥɹ ɞɜɨɧɚɩɪɚɜɥɟɧɢɯ 

ɡɜ’ɹɡɤɿɜ ɦɿɠ ɟɥɟɦɟɧɬɚɦɢ ɜɨɧɚ ɡɚɜɠɞɢ ɫɢɦɟɬɪɢɱɧɚ ɜɿɞɧɨɫɧɨ ɝɨɥɨɜɧɨʀ ɞɿɚɝɨɧɚɥɿ. 

ɇɚ ɪɢɫ. 3.3 ɧɚɜɟɞɟɧɿ ɩɪɢɤɥɚɞɢ ɬɚɤɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ: ɹɤɳɨ ɪɟ ɞɨɪɿɜɧɸє 

ɨɞɢɧɢɰɿ, ɬɨɛɬɨ ɹɤɳɨ ɟɥɟɦɟɧɬ ɫɬɨɜɿɞɫɨɬɤɨɜɨ ɩɪɚɰɟɡɞɚɬɧɢɣ, ɹɫɤɪɚɜɿɫɬь ɣɨɝɨ 

ɩɿɤɫɟɥɹ ɦɚɤɫɢɦɚɥьɧɚ (255, ɛɿɥɢɣ), ɹɤɳɨ ɫɬɨɜɿɞɫɨɬɤɨɜɨ ɧɟɩɪɚɰɟɡɞɚɬɧɢɣ, 

ɹɫɤɪɚɜɿɫɬь ɣɨɝɨ ɩɿɤɫɟɥɹ ɦɿɧɿɦɚɥьɧɚ (0, ɱɨɪɧɢɣ), ɹɤɳɨ ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɦɨɠɟ ɛɭɬɢ 

ɨɰɿɧɟɧɚ ɥɢɲɟ ɡ ɞɟɹɤɨɸ ɞɪɨɛɨɜɨɸ ɣɦɨɜɿɪɧɿɫɬɸ 0 < ɪɟ < 1, ɬɨ ɿ ɤɨɥɿɪ ɜɿɞɩɨɜɿɞɧɨɝɨ 

ɩɿɤɫɟɥɹ ɛɭɞɟ «ɫɿɪɢɦ» (0 < ze < 255).  
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ɚ 

 

ɛ                                                                       ɜ 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɩɪɢɜɟɞɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɉȻɄɆ ɞɨ 

ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ:  

ɚ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɉȻɄɆ;  

ɛ – ɫɯɟɦɚ ɩɪɢɜɟɞɟɧɧɹ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ;  

ɜ – ɫɯɟɦɚ ɩɪɢɜɟɞɟɧɧɹ ɩɿɫɥɹ ɩɨɲɤɨɞɠɟɧь ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ: 

ɪ = 1 – ɟɥɟɦɟɧɬ ɧɚ 100 % ɩɪɚɰɟɡɞɚɬɧɢɣ;  

ɪ = 0 – ɟɥɟɦɟɧɬɚ ɧɟ ɛɭɥɨ ɜ ɦɟɪɟɠɿ ɫɩɨɱɚɬɤɭ ɚɛɨ ɜɿɧ ɩɨɜɧɿɫɬɸ ɜɬɪɚɬɢɜ 

ɩɪɚɰɟɡɞɚɬɧɿɫɬь;  

0 < p < 1 – ɩɪɚɰɟɡɞɚɬɧɿɫɬь ɟɥɟɦɟɧɬɚ ɞɨɫɬɨɜɿɪɧɨ ɧɟ ɜɿɞɨɦɚ) 
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ɇɚ ɪɢɫ. 3.3 ɬɚɤɨɠ ɜɢɞɧɨ, ɳɨ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɿɫɧɭɸɬь ɬɿɥьɤɢ ɞɜɚ 

ɫɬɚɧɢ ɩɿɤɫɟɥɿɜ – ɛɿɥɢɣ (ɜɿɞɩɨɜɿɞɧɢɣ ɟɥɟɦɟɧɬ ɿɫɧɭє ɿ ɜɿɧ ɩɨɜɧɿɫɬɸ ɩɪɚɰɟɡɞɚɬɧɢɣ) 

ɿ ɱɨɪɧɢɣ (ɟɥɟɦɟɧɬ ɡ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉȻɄɆ ɜɡɚɝɚɥɿ ɧɟ ɿɫɧɭɜɚɜ).  

Ⱦɥɹ ɰьɨɝɨ ɜɢɩɚɞɤɭ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɟ ɜɿɞɩɨɜɿɞɚє ɩɨɱɚɬɤɨɜɨɦɭ 

ɫɬɚɧɭ ɉȻɄɆ, ɱɨɪɧɨ-ɛɿɥɟ, ɛɟɡ ɧɚɩɿɜɬɨɧɿɜ (ɪɢɫ. 3.3, ). ɉɨ ɡɚɤɿɧɱɟɧɧɸ ɞɟɹɤɨɝɨ 

ɱɚɫɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɱɚɫɬɢɧɚ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɜɢɯɨɞɢɬь ɡ ɥɚɞɭ, ɩɪɢɱɨɦɭ ɞɥɹ 

ɞɨɫɬɭɩɧɢɯ ɟɥɟɦɟɧɬɿɜ (ɹɤɿ ɧɚɥɟɠɚɬь ɞɨ ɦɧɨɠɢɧɢ ɉɒ, ɜ ɞɚɧɨɦɭ ɩɪɢɤɥɚɞɿ – ɰɟ 

ɟɥɟɦɟɧɬ № 4) ɬɨɱɧɨ ɜɿɞɨɦɨ, ɳɨ ɬɿɥьɤɢ ɜ ɰьɨɝɨ ɞɨɫɬɭɩɧɨɝɨ ɟɥɟɦɟɧɬɚ ɟ ɿɡ 

ɨɞɢɧɢɰɿ ɩɟɪɟɬɜɨɪɢɥɚɫɹ ɧɚ ɧɭɥь, ɩɪɢ ɰьɨɦɭ ɜɿɞɩɨɜɿɞɧɢɣ «ɛɿɥɢɣ» ɩɿɤɫɟɥь 

«ɩɨɱɨɪɧɿє», ɚ ɞɥɹ ɧɟɞɨɫɬɭɩɧɢɯ (ɜɨɧɢ ɭɫɿ «ɩɿɞɨɡɪɿɥɿ» ɧɚ ɩɨɲɤɨɞɠɟɧɧɹ) ɦɨɠɟɦɨ 

ɨɬɪɢɦɚɬɢ ɥɢɲɟ ɩɪɢɛɥɢɡɧɭ ɿɧɮɨɪɦɚɰɿɸ (ɩɪɢ ɰьɨɦɭ ɜɿɞɩɨɜɿɞɧɢɣ «ɛɿɥɢɣ» ɩɿɤɫɟɥь 

ɫɬɚє «ɫɿɪɢɦ»).  

Ⱦɥɹ ɰьɨɝɨ ɜɢɩɚɞɤɭ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  ɩɨɲɤɨɞɠɟɧɨʀ ȻɄɆ ɿɡ 

 ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɧɚɛɭɜɚє ɧɚɩɿɜɬɨɧɿɜ  (ɪɢɫ. 3.3, ) [6]. 

ɉɟɪɟɣɞɟɦɨ ɞɚɥɿ ɞɨ ɉȻɄɆ ɿɡ ɫɤɥɚɞɧɿɲɨɸ ɫɬɪɭɤɬɭɪɨɸ. ȼɿɞɨɦɨ, ɳɨ ɞɥɹ 

ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɨɛ’єɤɬɚ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬьɫɹ ɦɨɞɟɥɿ ɭ 

ɜɢɝɥɹɞɿ ɝɪɚɮɿɜ Д168 – 170]. Ɋɨɡɝɥɹɧɟɦɨ ɬɟɫɬɨɜɭ ɉȻɄɆ, ɝɪɚɮ ɫɬɪɭɤɬɭɪɢ ɹɤɨʀ 

ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 3.4. 
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Ɋɢɫɭɧɨɤ 3.4 – Ƚɪɚɮ ɞɜɨɜɢɦɿɪɧɨʀ ɫɬɪɭɤɬɭɪɢ ɞɜɚɞɰɹɬɢɩ’ɹɬɢɟɥɟɦɟɧɬɧɨʀ 

ɉȻɄɆ 
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ɋɬɜɨɪɢɦɨ ɞɥɹ ɰьɨɝɨ ɝɪɚɮɚ ɦɚɬɪɢɰɸ ɫɭɦɿɠɧɨɫɬɿ ɪɨɡɦɿɪɨɦ 25 × 25 ɹɱɟɣɨɤ, 

ɜ ɹɤɿɣ ɧɚ ɦɿɫɰɹɯ ɿɫɧɭɜɚɧɧɹ ɞɭɝ ɫɬɨɹɬь 1, ɚ ɧɚ ɿɧɲɢɯ – 0. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɟɪɟɠɚ, 

ɹɤɚ ɦɿɫɬɢɬь 25 ɟɥɟɦɟɧɬɿɜ, ɜɿɞɛɢɜɚєɬьɫɹ ɭ ɦɚɬɪɢɰɸ ɫɭɦɿɠɧɨɫɬɿ, ɹɤɚ ɫɤɥɚɞɚєɬьɫɹ ɡ 

625 ɩɨɡɢɰɿɣ (ɪɢɫ. 3.5).  

 

 1     1                   

1  1               1        

 1  1                      
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             1       1   1  

                  1 1  1    

                1    1  1   
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Ɋɢɫɭɧɨɤ 3.5 – Ⱦɜɨɜɢɦɿɪɧɚ ɣɦɨɜɿɪɧɿɫɧɚ ɦɚɬɪɢɰɹ ɫɭɦɿɠɧɨɫɬɿ ɞɥɹ 

ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɉȻɄɆ, ɫɬɪɭɤɬɭɪɚ ɹɤɨʀ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.4 (ɧɚ ɜɿɥьɧɢɯ 

ɩɨɡɢɰɿɹɯ ɦɚɬɪɢɰɿ ɡɧɚɯɨɞɹɬьɫɹ 0) 



 

 

84 

ȼɿɞɦɿɬɢɦɨ ɬɚɤɨɠ ɬɚɤɭ ɨɫɨɛɥɢɜɿɫɬь ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ: ɹɤɳɨ ɜɫɿ ɡɜ’ɹɡɤɢ ɜ 

ɉȻɄɆ ɞɜɨɛɿɱɧɿ, ɬɨ ɬɚɤɚ ɦɚɬɪɢɰɹ ɛɭɞɟ ɫɢɦɟɬɪɢɱɧɨɸ ɜɿɞɧɨɫɧɨ ɝɨɥɨɜɧɨʀ ɞɿɚɝɨɧɚɥɿ 

[168].  

Ⱦɚɥɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɩɪɨɝɪɚɦɢ (Ⱦɨɞɚɬɨɤ Ⱥ) ɩɨɛɭɞɭєɦɨ 

ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɰɿєʀ, ɳɟ ɧɟ ɩɨɲɤɨɞɠɟɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, 

ɳɨ ɦɨɠɟ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɟ ɭ ɜɢɝɥɹɞɿ ɞɜɨɜɢɦɿɪɧɨɝɨ ɪɨɡɦɿɪɨɦ 25 × 25 ɩɿɤɫɟɥɿɜ 

ɰɢɮɪɨɜɨɝɨ ɡɨɛɪɚɠɟɧɧɹ, ɜ ɹɤɨɦɭ ɱɨɪɧɢɣ ɤɨɥɿɪ (ɹɫɤɪɚɜɿɫɬь ɞɨɪɿɜɧɸє 0) ɤɨɠɧɨɝɨ ɡ 

625 ɩɿɤɫɟɥɿɜ ɜɿɞɩɨɜɿɞɚє ɜɢɩɚɞɤɭ, ɤɨɥɢ ɜɿɞɩɨɜɿɞɧɢɣ ɡɜ’ɹɡɨɤ ɤɨɧɫɬɪɭɤɰɿєɸ ɉȻɄɆ 

ɧɟ ɩɟɪɟɞɛɚɱɟɧɢɣ (ɜ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɧɚ ɰьɨɦɭ ɦɿɫɰɿ ɡɧɚɯɨɞɢɬьɫɹ 0), ɚ ɛɿɥɢɣ 

(ɹɫɤɪɚɜɿɫɬь ɞɨɪɿɜɧɸє 255) – ɤɨɥɢ ɬɚɤɢɣ ɡɜ'ɹɡɨɤ ɭ ɩɟɪɜɢɧɧɨɦɭ ɫɬɚɧɿ ɉȻɄɆ 

ɩɟɪɟɞɛɚɱɟɧɢɣ, ɬɨɛɬɨ ɜ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɧɚ ɰьɨɦɭ ɦɿɫɰɿ ɡɧɚɯɨɞɢɬьɫɹ 1             

(ɪɢɫ. 3.6). 

 

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                         

 

Ɋɢɫɭɧɨɤ 3.6 – Ⱦɜɨɜɢɦɿɪɧɢɣ ɡɨɪɨɜɢɣ ɨɛɪɚɡ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɞɜɚɞɰɹɬɢɩ’ɹɬɢɟɥɟɦɟɧɬɧɨʀ ɉȻɄɆ 
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ȼ ɦɿɪɭ ɩɨɲɤɨɞɠɟɧɧɹ ɞɟɹɤɢɯ ɩɪɢɯɨɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɜɿɞɩɨɜɿɞɧɿ ʀɦ ɨɞɢɧɢɰɿ 

ɜ ɦɚɬɪɢɰɿ ɫɭɦɿɠɧɨɫɬɿ ɩɨɱɧɭɬь ɡɦɟɧɲɭɜɚɬɢɫɹ ɜ ɩɪɨɦɿɠɤɭ ɜɿɞ ɨɞɢɧɢɰɿ ɞɨ ɧɭɥɹ, 

ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɣɦɨɜɿɪɧɨɫɬɿ ʀɯɧьɨɝɨ ɡɧɚɯɨɞɠɟɧɧɹ ɭ ɩɪɚɰɟɡɞɚɬɧɨɦɭ ɫɬɚɧɿ. 

Ɂɪɨɛɢɦɨ ɳɟ ɨɞɢɧ ɤɪɨɤ ɞɨ ɭɫɤɥɚɞɧɟɧɧɹ ɨɛ’єɤɬɚ ɿ ɪɨɡɝɥɹɧɟɦɨ ɬɟɫɬɨɜɭ 100-

ɟɥɟɦɟɧɬɧɭ ɉȻɄɆ, ɩɨɱɚɬɤɨɜɢɣ (ɜɿɞɨɦɢɣ) ɝɪɚɮ ɫɬɪɭɤɬɭɪɢ ɹɤɨʀ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 

3.7, ɚ. ȼɫьɨɝɨ ɜ ɦɟɪɟɠɿ 100 ɜɭɡɥɿɜ, ɡɜ’ɹɡɤɢ ɦɿɠ ɹɤɢɦɢ ɫɬɜɨɪɸɸɬь ɦɚɬɪɢɰɸ 

ɫɭɦɿɠɧɨɫɬɿ ɩɨ ɬɢɩɭ ɡɨɛɪɚɠɟɧɨʀ ɧɚ ɪɢɫ. 3.5. ɇɚ ɪɢɫ. 3.7, ɛ ɜɢɞɿɥɟɧɚ ɦɧɨɠɢɧɚ ɇɆ, 

ɩɪɨ ɹɤɭ ɬɨɱɧɨ ɜɿɞɨɦɨ, ɳɨ ɜɨɧɚ ɧɟɞɨɫɬɭɩɧɚ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ.  

ɉɿɫɥɹ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɦɟɪɟɠɿ ɜ ɧɿɣ ɡ’ɹɜɥɹɸɬьɫɹ ɫɬɪɭɤɬɭɪɧɿ ɜɬɪɚɬɢ 

(ɧɚɩɪɢɤɥɚɞ, ɜɢɛɭɬɬɹ ɡ ɥɚɞɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ, ɧɚ ɹɤɨɦɭ ɛɭɥɢ ɪɨɡɬɚɲɨɜɚɧɿ 

ɞɟɹɤɿ ɡ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ). ɇɚ ɪɢɫ. 3.7, ɜ, ɝ ɬɚɤɿ ɜɬɪɚɬɢ ɩɨɡɧɚɱɟɧɿ ɡɿɪɨɱɤɚɦɢ. ɍ 

ɩɿɞɫɭɦɤɭ ɦɚєɦɨ ɉȻɄɆ ɿɡ ɧɚɹɜɧɢɦɢ ɩɨɲɤɨɞɠɟɧɢɦɢ ɬɚ ɧɟɞɨɫɬɭɩɧɢɦɢ 

ɟɥɟɦɟɧɬɚɦɢ, ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɹɤɨʀ ɜɿɞɩɨɜɿɞɚє ʀʀ ɫɬɪɭɤɬɭɪɿ ɿ є ɩɪɢɞɚɬɧɢɦ ɞɨ 

ɩɨɞɚɥьɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɢɫɬɟɦɚɯ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚɤɢɯ 

ɦɟɪɟɠ. 

Ⱦɚɥɿ ɩɨɛɭɞɭєɦɨ ɣɦɨɜɿɪɧɿɫɧɭ ɦɚɬɪɢɰɸ (ɪɢɫ. 3.8), ɹɤɚ ɜɿɞɛɢɜɚє ɩɨɱɚɬɤɨɜɢɣ 

ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɧɚɜɟɞɟɧɨʀ ɧɚ ɪɢɫ. 3.7 ɚ. Ɇɚɬɪɢɰɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭ ɜɢɝɥɹɞɿ 

Excel-ɬɚɛɥɢɰɿ, ɨɬɪɢɦɚɧɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ (ɞɢɜ. 

Ɋɨɡɞɿɥ 2). 

ɇɚ ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɟɤɫɩɥɭɚɬɚɰɿʀ (τ = 1 ɱɚɫ) ɣɦɨɜɿɪɧɿɫɧɚ ɞɜɨɜɢɦɿɪɧɚ 

ɦɚɬɪɢɰɹ, ɨɬɪɢɦɚɧɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ, ɦɚє ɜɠɟ 

ɜɢɝɥɹɞ, ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ. 3.9. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɨɝɪɚɦɭ, ɧɚɜɟɞɟɧɭ ɜ Ⱦɨɞɚɬɤɭ Ⱥ, ɨɬɪɢɦɭєɦɨ ɞɥɹ 

ɣɦɨɜɿɪɧɿɫɧɨʀ ɦɚɬɪɢɰɿ ɡ ɪɢɫ. 3.8 ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɟ ɜɿɞɛɢɜɚє 

ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ ɮɪɚɝɦɟɧɬɭ ɉȻɄɆ ɚɛɨ ʀʀ ɫɬɚɧ ɩɿɫɥɹ ɞɟɹɤɨʀ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɩɿɞ ɱɚɫ 

ɹɤɨʀ ɩɨɲɤɨɞɠɟɧɧɹ ȻɄɆ ɧɟ ɜɿɞɛɭɜɚɥɨɫɹ (ɪɢɫ. 3.10).  

ȼɿɞɩɨɜɿɞɧɨ, ɞɥɹ ɣɦɨɜɿɪɧɿɫɧɨʀ ɦɚɬɪɢɰɿ ɡ ɪɢɫ. 3.9 ɡɚ ɞɨɩɨɦɨɝɨɸ Ⱦɨɞɚɬɤɭ Ⱥ 

ɨɬɪɢɦɭєɦɨ ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɟ ɜɿɞɛɢɜɚє ɫɬɚɧ ɮɪɚɝɦɟɧɬɭ 

ɉȻɄɆ ɩɿɫɥɹ 1 ɝɨɞɢɧɢ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɩɿɞ ɱɚɫ ɹɤɨʀ ɜɿɞɛɭɥɨɫɹ ɩɨɲɤɨɞɠɟɧɧɹ (ɪɢɫ. 

3.11).  
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Ɋɢɫɭɧɨɤ 3.7 – ɋɬɪɭɤɬɭɪɚ ɬɟɫɬɨɜɨʀ 100-ɟɥɟɦɟɧɬɧɨʀ ɉȻɄɆ:  

 – ɩɨɱɚɬɤɨɜɢɣ ɫɬɚɧ;  

 – ɫɬɚɧ ɉȻɄɆ ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ;  

 – ɫɬɚɧ ɉȻɄɆ ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɩɿɫɥɹ ɩɟɪɲɨɝɨ 

ɩɟɪɿɨɞɭ ɟɤɫɩɥɭɚɬɚɰɿʀ;   

 – ɫɬɚɧ ɉȻɄɆ ɿɡ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɩɿɫɥɹ ɞɪɭɝɨɝɨ 

ɩɟɪɿɨɞɭ ɟɤɫɩɥɭɚɬɚɰɿʀ 
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Ɋɢɫɭɧɨɤ 3.8 – Ɏɪɚɝɦɟɧɬ Excel-ɬɚɛɥɢɰɿ ɿɡ ɩɨɥɟɦ ɣɦɨɜɿɪɧɨɫɬɟɣ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ, ɨɬɪɢɦɚɧɢɦ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉȻɄɆ (τ = 0) ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ 
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Ɋɢɫɭɧɨɤ 3.9 – Ɏɪɚɝɦɟɧɬ Excel-ɬɚɛɥɢɰɿ ɿɡ ɩɨɥɟɦ ɣɦɨɜɿɪɧɨɫɬɟɣ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ, ɨɬɪɢɦɚɧɢɦɢ ɧɚ  ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɉȻɄɆ (τ = 1 ɱɚɫ) ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɩɪɢɯɨɜɚɧɢɯ ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ 
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Ɋɢɫɭɧɨɤ 3.10 – Іɧɜɟɪɬɨɜɚɧɟ ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ – ɦɨɞɟɥь 

ɫɬɨɟɥɟɦɟɧɬɧɨʀ ɬɟɫɬɨɜɨʀ ɉȻɄɆ, ɹɤɚ ɡɧɚɯɨɞɢɬьɫɹ ɧɚ ɩɨɱɚɬɤɭ ɟɤɫɩɥɭɚɬɚɰɿʀ               

(τ = 0) 
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Ɋɢɫɭɧɨɤ 3.11 – Іɧɜɟɪɬɨɜɚɧɟ ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ – ɦɨɞɟɥь  

ɫɬɨɟɥɟɦɟɧɬɧɨʀ ɬɟɫɬɨɜɨʀ ɉȻɄɆ, ɹɤɚ ɡɧɚɯɨɞɢɬьɫɹ ɧɚ  ɞɪɭɝɨɦɭ ɟɬɚɩɿ ɟɤɫɩɥɭɚɬɚɰɿʀ           

(τ = 1 ɱɚɫ) 

 

ȼ ɬɚɤɨɦɭ ɜɢɝɥɹɞɿ ɩɨɬɨɱɧɿ ɞɜɨɜɢɦɿɪɧɿ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɪɢɞɚɬɧɿ ɞɥɹ 

ɩɨɞɚɥьɲɨʀ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɨɛɪɨɛɤɢ ɡ ɦɟɬɨɸ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ 

ɜɿɞɩɨɜɿɞɧɢɯ ɉȻɄɆ. 
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3.3 Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɟɦɚɬɢɱɧɨʀ 

ɬɟɨɪɿʀ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

 

3.3.1 Ɇɨɞɟɥɸɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɭ ɜɢɝɥɹɞɿ ɞɜɨɜɢɦɿɪɧɨɝɨ ɩɨɥɹ 

ɧɚɩɪɹɦɤɿɜ  

 

3.3.1.1 ɉɨɛɭɞɨɜɚ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɞɥɹ ɝɥɚɞɤɢɯ ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

 

əɤ ɫɤɚɡɚɧɨ ɜɢɳɟ, ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3.10 ɬɚ 3.11, ɩɪɢ 

ɜɿɡɭɚɥɿɡɚɰɿʀ ɭ ɡɨɛɪɚɠɟɧɧɹ ɫɩɪɢɣɦɚɸɬьɫɹ ɹɤ ɫɭɤɭɩɧɿɫɬь ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ, ɳɨ 

ɩɿɞɤɨɪɹɸɬьɫɹ ɞɟɹɤɨɦɭ ɞɨɫɢɬь ɫɤɥɚɞɧɨɦɭ ɩɨɪɹɞɤɭ.  

Ɍɢɩɨɜɢɦɢ ɩɪɟɞɫɬɚɜɧɢɤɚɦɢ ɡɨɛɪɚɠɟɧь ɡɿ ɫɬɪɭɤɬɭɪɧɨɸ ɧɚɞɦɿɪɧɿɫɬɸ є 

ɿɧɬɟɪɮɟɪɨɝɪɚɦɢ, ɞɚɤɬɢɥɨɝɪɚɦɢ ɬɚ ɛɚɝɚɬɨ ɿɧɲɢɯ, ɬɚɤ ɡɜɚɧɢɯ, ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɢɯ, 

ɡɨɛɪɚɠɟɧь ɩɪɢɪɨɞɧɨɝɨ ɿ ɲɬɭɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ.  

əɤɳɨ ɪɨɡɝɥɹɧɭɬɢ ɩɪɨɫɬɨɪɨɜɢɣ ɫɩɟɤɬɪ ɬɚɤɢɯ ɡɨɛɪɚɠɟɧь, ɜɿɧ ɜɢɹɜɢɬьɫɹ 

ɪɨɡɬɚɲɨɜɚɧɢɦ ɜ ɞɨɫɢɬь ɜɭɡьɤɿɣ ɫɦɭɡɿ ɱɚɫɬɨɬ ɜ ɨɛɥɚɫɬɿ ɞɟɹɤɨʀ ɯɚɪɚɤɬɟɪɧɨʀ 

ɩɪɨɫɬɨɪɨɜɨʀ ɱɚɫɬɨɬɢ, ɹɤɭ ɧɚɡɢɜɚɸɬь ɧɟɫɭɱɨɸ ɱɚɫɬɨɬɨɸ Д124].  

Ʉɜɚɡɿɩɟɪɿɨɞɢɱɧɿ ɫɬɪɭɤɬɭɪɢ ɜɢɡɧɚɱɚɸɬьɫɹ ɧɚɹɜɧɿɫɬɸ ɛɚɝɚɬɨɤɨɧɬɭɪɧɨʀ 

ɜɩɨɪɹɞɤɨɜɚɧɨʀ ɬɟɤɫɬɭɪɢ ɡ ɜɢɪɚɠɟɧɨɸ ɨɪɿєɧɬɚɰɿєɸ. ɍ ɤɨɠɧɿɣ ɦɚɥɿɣ ɨɛɥɚɫɬɿ 

ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɨʀ ɫɬɪɭɤɬɭɪɢ ɮɭɧɤɰɿɹ ɹɫɤɪɚɜɨɫɬɿ є ɩɟɪɿɨɞɢɱɧɨɸ ɭɡɞɨɜɠ ɩɟɜɧɨɝɨ 

ɧɚɩɪɹɦɭ ɿ ɜɿɡɭɚɥьɧɨ ɜɢɪɚɠɚєɬьɫɹ ɜ ɫɢɫɬɟɦɿ «ɩɚɪɚɥɟɥьɧɢɯ» ɫɦɭɝ. Ɉɫɧɨɜɧɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɬɚɤɢɯ ɡɨɛɪɚɠɟɧь є ɩɟɪɟɜɚɠɧɢɣ ɧɚɩɪɹɦɨɤ ɫɦɭɝ ɬɚ ʀɯ ɝɭɫɬɨɬɚ ɜ 

ɤɨɠɧɿɣ ɬɨɱɰɿ ɡɨɛɪɚɠɟɧɧɹ. Ʉɪɿɦ ɬɨɝɨ, ɧɚ ɬɚɤɢɯ ɡɨɛɪɚɠɟɧɧɹɯ ɜɢɞɿɥɹɸɬьɫɹ 

ɨɫɨɛɥɢɜɿ ɬɨɱɤɢ ɿ ɥɿɧɿʀ (ɫɿɧɝɭɥɹɪɧɨɫɬɿ), ɜ ɹɤɢɯ ɩɨɪɭɲɭєɬьɫɹ ɩɟɪɿɨɞɢɱɧɚ 

ɫɬɪɭɤɬɭɪɚ.  

ɉɪɨɫɬɨɪɨɜɢɣ ɫɩɟɤɬɪ ɬɚɤɢɯ ɡɨɛɪɚɠɟɧь ɪɨɡɬɚɲɨɜɚɧɢɣ ɜ ɞɨɫɢɬь ɜɭɡьɤɿɣ 

ɫɦɭɡɿ ɱɚɫɬɨɬ ɜ ɨɛɥɚɫɬɿ ɞɟɹɤɨʀ ɯɚɪɚɤɬɟɪɧɨʀ ɩɪɨɫɬɨɪɨɜɨʀ ɱɚɫɬɨɬɢ, ɹɤɭ ɦɨɠɧɚ 

ɧɚɡɜɚɬɢ ɧɟɫɭɱɨɸ ɱɚɫɬɨɬɨɸ [171]. ɋɚɦɟ ɧɟɫɭɱɚ ɱɚɫɬɨɬɚ, ɹɤɚ ɜɿɡɭɚɥьɧɨ 

ɫɩɪɢɣɦɚєɬьɫɹ ɹɤ ɦɧɨɠɢɧɚ ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ, є ɨɫɧɨɜɧɢɦ ɱɢɧɧɢɤɨɦ ɧɚɞɦɿɪɧɨɫɬɿ 

ɡɨɛɪɚɠɟɧь, ɚɧɚɥɨɝɿɱɧɢɯ ɧɚɜɟɞɟɧɢɦ ɧɚ ɪɢɫ. 3.10 ɬɚ 3.11.  
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ȼ ɛɭɞь-ɹɤɨɦɭ ɜɢɩɚɞɤɭ, ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɹɤ ɦɨɞɟɥь, ɹɤɚ ɜɿɞɩɨɜɿɞɚє 

ɩɨɬɨɱɧɿɣ ɫɬɪɭɤɬɭɪɿ ɉȻɄɆ, ɩɨɛɭɞɨɜɚɧɚ ɡɚ ɨɩɢɫɚɧɢɦ ɜɢɳɟ ɦɟɬɨɞɨɦ, ɹɤ ɿ ɛɭɞь-

ɹɤɟ ɡɨɛɪɚɠɟɧɧɹ, ɳɨ ɩɿɞɥɹɝɚє ɪɨɡɩɿɡɧɚɜɚɧɧɸ, ɦɿɫɬɢɬь ɜɟɥɢɤɢɣ ɨɛɫɹɝ 

ɧɚɞɥɢɲɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɹɤɭ ɧɟɨɛɯɿɞɧɨ «ɡɝɨɪɧɭɬɢ» ɛɟɡ ɡɦɿɫɬɨɜɧɢɯ ɜɬɪɚɬ.   

ɉɪɨɰɟɫ ɧɚɤɥɚɞɟɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɫɤɥɚɞɨɜɨʀ ɧɚ ɧɟɫɭɱɭ, ɹɤ ɩɪɚɜɢɥɨ, є 

ɞɨɫɢɬь ɫɤɥɚɞɧɢɦ ɿ ɧɟ ɡɚɜɠɞɢ ɜɿɞɨɦɢɦ ɡɚɡɞɚɥɟɝɿɞь, ɳɨ ɜɢɤɥɸɱɚє ɡɚɫɬɨɫɭɜɚɧɧɹ 

ɩɪɨɫɬɢɯ ɦɟɬɨɞɿɜ ɜɢɞɿɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ (ɞɟɦɨɞɭɥɹɰɿʀ), ɡɚɫɬɨɫɨɜɭɜɚɧɢɯ, 

ɧɚɩɪɢɤɥɚɞ, ɭ ɪɚɞɿɨɬɟɯɧɿɰɿ.  

ɇɚɣɛɿɥьɲ ɡɪɭɱɧɢɦ ɧɨɫɿєɦ ɡɝɨɪɧɭɬɨʀ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨ ɮɭɧɤɰɿɹɯ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɞɜɨɯ ɞɢɫɤɪɟɬɧɢɯ ɚɪɝɭɦɟɧɬɿɜ i ɬɚ j ɡɿ 

ɫɬɪɭɤɬɭɪɧɨɸ ɧɚɞɦɿɪɧɿɫɬɸ є ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ [128], ɬɨɛɬɨ ɩɨɥɟ ɤɭɬɿɜ  ji,  

ɩɟɪɟɜɚɠɧɨɝɨ ɧɚɩɪɹɦɤɭ ɫɦɭɝ ɜ ɥɨɤɚɥьɧɿɣ ɨɤɨɥɢɰɿ ɬɨɱɤɢ ɮɭɧɤɰɿʀ (ɞɢɜ. Ɋɨɡɞɿɥ 1).  

ɉɪɢ ɰьɨɦɭ, ɤɭɬɢ ɧɚɩɪɹɦɤɭ ɫɦɭɝɢ  ji,  ɜ ɞɚɧɿɣ ɬɨɱɰɿ ɞɨɪɿɜɧɸɸɬь, ɡɚ 

ɜɢɡɧɚɱɟɧɧɹɦ, ɤɭɬɚɦ ɞɨɬɢɱɧɨʀ ɞɨ ɥɿɧɿʀ ɪɿɜɧɹ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  
0, yjiy   

[124].  

ɉɨɥɟ ɧɚɩɪɹɦɤɿɜ, ɩɪɢ ɰьɨɦɭ, ɮɚɤɬɢɱɧɨ є ɪɟɡɭɥьɬɚɬɨɦ «ɝɟɨɦɟɬɪɢɱɧɨɝɨ» 

ɿɧɬɟɝɪɭɜɚɧɧɹ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ [172]. Ⱥɞɠɟ, ɹɤ ɜɢɩɥɢɜɚє ɡ ɜɢɡɧɚɱɟɧɧɹ, 

ɞɜɨɜɢɦɿɪɧɢɦ ɩɨɥɟɦ ɧɚɩɪɹɦɤɿɜ є ɝɟɨɦɟɬɪɢɱɧɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ ɦɧɨɠɢɧɢ ɥɿɧɿɣɧɢɯ 

ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬь ɡɜɢɱɚɣɧɢɦ ɞɢɮɟɪɟɧɰɿɚɥьɧɢɦ ɪɿɜɧɹɧɧɹɦ: 

 

 ., jig
di

dj
                                                  (3.2) 

 

Ⱦɜɨɜɢɦɿɪɧɢɦ ɥɿɧɿɣɧɢɦ ɟɥɟɦɟɧɬɨɦ ɧɚɡɢɜɚєɬьɫɹ ɧɚɛɿɪ ɱɢɫɟɥ  jigji ,,, , 

ɹɤɢɣ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɹɤ ɫɭɤɭɩɧɿɫɬь ɬɨɱɤɢ   22
, RGji   ɬɚ ɜɿɞɩɨɜɿɞɧɨɝɨ ʀɣ 

ɧɚɩɪɹɦɤɭ ɿɡ ɧɚɩɪɚɜɥɹɸɱɢɦɢ ɤɨɫɢɧɭɫɚɦɢ: 

 

 
 

  













 jig

jig

jig ,1

,
,

,1

1

22
,                                     (3.3) 
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ɞɟ G2
 – ɡɚɝɚɥьɧɚ ɦɧɨɠɢɧɚ ɬɨɱɨɤ; ɞɥɹ ɞɜɨɜɢɦɿɪɧɨɝɨ (R2

) ɪɨɡɬɚɲɭɜɚɧɧɹ ɬɨɱɨɤ, – 

G
2
 ɰɟ ɣ є, ɜɥɚɫɧɟ, ɮɭɧɤɰɿɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɚ ɭ ɪɚɡɿ ɜɿɞɬɜɨɪɟɧɧɹ ɧɚ ɛɭɞь-ɹɤɨɦɭ 

ɧɨɫɿʀ (ɟɤɪɚɧɿ, ɩɚɩɟɪɿ, ɬɨɳɨ), ɜɢɝɥɹɞɚє ɹɤ ɞɟɹɤɟ ɡɨɛɪɚɠɟɧɧɹ. 

Ɋɿɜɧɹɧɧɹ (3.2) ɬɚ (3.3) ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ ɹɤ ɫɢɫɬɟɦɭ, ɪɨɡɜ’ɹɡɚɧɧɹ ɹɤɨʀ 

ɞɨɡɜɨɥɹє ɡɧɚɣɬɢ ɨɞɢɧ ɡ ɧɚɩɪɚɜɥɹɸɱɢɯ ɤɭɬɿɜ ɜ ɤɨɧɤɪɟɬɧɿɣ ɬɨɱɰɿ ɩɨɥɹ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɿ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ ɞɥɹ ɜɫьɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ.  

Ɋɨɡɝɥɹɧɟɦɨ ɞɚɥɿ ɞɨɜɿɥьɧɭ ɞɜɨɜɢɦɿɪɧɭ ɮɭɧɤɰɿɸ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  
21, xxy , 

ɹɤɭ ɛɭɞɟɦɨ ɜɜɚɠɚɬɢ ɝɥɚɞɤɨɸ, ɬɨɛɬɨ ɬɚɤɨɸ, ɳɨ ɦɚє ɧɟɩɟɪɟɪɜɧɿ ɱɚɫɬɢɧɧɿ ɩɨɯɿɞɧɿ 

ɩɟɪɲɨɝɨ ɩɨɪɹɞɤɭ. Ɋɨɡɝɥɹɧɟɦɨ ɦɧɨɠɢɧɭ ɤɪɢɜɢɯ ɧɚ ɩɥɨɳɢɧɿ  
21

, xx , ɹɤɿ 

ɜɿɞɩɨɜɿɞɚɸɬь ɥɿɧɿɹɦ ɪɿɜɧɹ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 0. 

Ɇɧɨɠɢɧɚ ɧɚɩɪɹɦɤɿɜ ɞɨɬɢɱɧɢɯ ɞɨ ɥɿɧɿɣ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɜɢɡɧɚɱɟɧɧɹ, 

ɭɬɜɨɪɸє ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ ɩɪɢ 

 

   
 

221

121
21

/,

/,
,

dxxxdy

dxxxdy
xxg  .                                         (3.4) 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɤɥɚɫɢɱɧɟ ɜɢɡɧɚɱɟɧɧɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɩɪɢɡɜɨɞɢɬь ɞɨ 

ɮɭɧɤɰɿʀ  
21

, xx , ɹɤɚ ɦɚє ɮɿɡɢɱɧɢɣ ɫɟɧɫ ɤɭɬɚ ɧɚɯɢɥɭ ɞɨɬɢɱɧɨʀ ɞɨ ɥɿɧɿʀ ɪɿɜɧɹ 

ɮɭɧɤɰɿʀ ɹɫɤɪɚɜɨɫɬɿ ɡɨɛɪɚɠɟɧɧɹ (ɪɢɫ. 3.10) ɿ ɡɚɞɚєɬьɫɹ ɧɚɫɬɭɩɧɢɦ ɪɿɜɧɹɧɧɹɦ: 

 

   
 

221

121
21

/,

/,
,

dxxxdy

dxxxdy
xxtg  ,      21,0 xx .                     (3.5) 

 

Ɉɱɟɜɢɞɧɢɦ є ɡɜ'ɹɡɨɤ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɡ ɝɪɚɞɿєɧɬɨɦ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ: 

ɤɭɬ  
21

, xx  ɡɚɞɚє ɧɚɩɪɹɦɨɤ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɢɣ ɞɨ ɜɟɤɬɨɪɚ ɝɪɚɞɿєɧɬɚ 

    
221121 /,,/, dxxxdydxxxdy . 

Ɏɨɪɦɭɥɚ ɨɛɱɢɫɥɟɧɧɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ (3.5) ɦɨɠɟ ɛɭɬɢ ɡɚɫɬɨɫɨɜɚɧɚ ɥɢɲɟ 

ɞɨ ɤɥɚɫɭ ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɿ ɦɚɸɬь ɞɨɫɬɚɬɧɸ ɝɥɚɞɤɿɫɬь ɞɥɹ ɦɨɠɥɢɜɨɫɬɿ 

ʀɯɧьɨɝɨ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ. Ɍɚɤɢɦ ɤɥɚɫɨɦ ɡɨɛɪɚɠɟɧь є, ɡɨɤɪɟɦɚ, ɮɭɧɤɰɿʀ 
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ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɞɥɹ ɹɤɢɯ ɿɧɬɭʀɬɢɜɧɟ ɩɨɧɹɬɬɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

ɡɜ'ɹɡɭєɬьɫɹ ɡ ɧɚɩɪɹɦɤɨɦ ɿɧɬɟɪɮɟɪɟɧɰɿɣɧɢɯ ɫɦɭɝ ɿ ɡɛɿɝɚєɬьɫɹ ɡ ɜɢɡɧɚɱɟɧɧɹɦ (3.5). 

ɍ ɞɨɜɿɥьɧɿɣ ɥɨɤɚɥьɧɿɣ ɨɛɥɚɫɬɿ ɞɨɫɢɬь ɦɚɥɢɯ ɪɨɡɦɿɪɿɜ ɮɭɧɤɰɿɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɬɚɤɢɯ ɡɨɛɪɚɠɟɧь ɦɨɠɟ ɛɭɬɢ ɨɩɢɫɚɧɚ ɝɚɪɦɨɧɿɣɧɨɸ ɮɭɧɤɰɿєɸ [124]: 

 

    BxxAxxy  0221121 cos,  ,                         (3.6) 

 

ɞɟ 11 /2 L  , 22 /2 L   (ɞɢɜ. ɩɨɡɧɚɱɟɧɧɹ ɧɚ ɪɢɫ. 3.10) – ɥɨɤɚɥьɧɿ ɩɪɨɫɬɨɪɨɜɿ 

ɱɚɫɬɨɬɢ, ɚ 
0

  – ɥɨɤɚɥьɧɚ ɩɨɱɚɬɤɨɜɚ ɮɚɡɚ.  

Ɇɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɧɚɩɪɹɦɨɤ ɿ ɩɪɨɫɬɨɪɨɜɭ ɱɚɫɬɨɬɭ ɫɦɭɝ ɜ ɰɿɣ ɥɨɤɚɥьɧɿɣ 

ɨɛɥɚɫɬɿ: 

 

  0,/ 21tg   2

2

2

1   .                        (3.7) 

 

Ɋɨɡɝɥɹɞɚɸɱɢ ɫɭɤɭɩɧɿɫɬь ɭɫɿɯ ɬɨɱɨɤ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɨɬɪɢɦɭєɦɨ 

ɚɥьɬɟɪɧɚɬɢɜɧɢɣ ɨɩɢɫ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ  
21

, xx  ɭ ɜɢɝɥɹɞɿ ɪɿɜɧɹɧɧɹ: 

 

   
 

212

211

21
,

,
,

xx

xx
xxtg




  ,                                      (3.8) 

 

ɚ ɬɚɤɨɠ ɩɨɥɟ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ: 

 

     
21

2

221

2

121 ,,, xxxxxx   ,                                (3.9) 

 

ɹɤɟ ɨɩɢɫɭє ɳɿɥьɧɿɫɬь ɚɛɨ ɝɭɫɬɨɬɭ ɫɦɭɝ ɜ ɦɚɥɿɣ ɨɤɨɥɢɰɿ ɡɚɞɚɧɨʀ ɬɨɱɤɢ ( , ) ɧɚ 

ɩɨɥɿ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ (3.8) ɡɚɞɚє ɚɥьɬɟɪɧɚɬɢɜɧɢɣ ɞɨ ɮɨɪɦɭɥɢ 

(3.5) ɫɩɨɫɿɛ ɨɛɱɢɫɥɟɧɧɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɞɥɹ «ɝɥɚɞɤɢɯ» ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, 

ɳɨ ɦɿɫɬɹɬь ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɿ ɫɬɪɭɤɬɭɪɢ ɿ ɡɚɞɨɜɨɥьɧɹɸɬь ɥɨɤɚɥьɧɨʀ ɦɨɞɟɥɿ (3.6). 
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3.3.1.2 ɉɨɛɭɞɨɜɚ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɞɥɹ ɞɨɜɿɥьɧɢɯ ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

 

Мɨɞɟɥь «ɝɥɚɞɤɨʀ» ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (3.6) ɦɨɠɟ ɛɭɬɢ ɭɡɚɝɚɥьɧɟɧɚ 

ɧɚ ɜɢɩɚɞɨɤ ɞɨɜɿɥьɧɨʀ ɮɭɧɤɰɿʀ ɡ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɜ ɬɨɦɭ ɱɢɫɥɿ, ɧɚ 

ɮɭɧɤɰɿʀ, ɳɨ ɦɿɫɬɹɬь ɩɟɪɟɩɚɞɢ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɤɨɧɬɭɪɢ), ɿ, ɧɚɜɿɬь, ɧɚ ɛɿɧɚɪɧɿ 

(ɞɜɨɯɝɪɚɞɚɰɿɣɧɿ) ɮɭɧɤɰɿʀ [133].  

Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɩɨɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɉȻɄɆ ɧɟ 

ɨɩɢɫɭɸɬьɫɹ ɝɥɚɞɤɨɸ ɮɭɧɤɰɿєɸ ɿɧɬɟɧɫɢɜɧɨɫɬɿ, ɿ ɞɨ ɧɢɯ ɧɟ ɦɨɠɟ ɛɭɬɢ 

ɡɚɫɬɨɫɨɜɚɧɟ ɤɥɚɫɢɱɧɟ ɜɢɡɧɚɱɟɧɧɹ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ (3.5). Ɉɞɧɚɤ ɬɚɤɿ ɩɨɥɹ ɦɿɫɬɹɬь 

ɥɨɤɚɥьɧɿ ɩɟɪɿɨɞɢɱɧɿ ɫɬɪɭɤɬɭɪɢ ɿ ɦɨɠɭɬь ɛɭɬɢ ɨɩɢɫɚɧɿ, ɧɚɩɪɢɤɥɚɞ, ɬɚɤɨɸ 

ɥɨɤɚɥьɧɨɸ ɦɨɞɟɥɥɸ: 

 

    BxxAQxxy  0221121,  ,                             (3.10) 

 

ɞɟ  Q  – ɞɨɜɿɥьɧɚ ɩɟɪɿɨɞɢɱɧɚ ɮɭɧɤɰɿɹ ɡ ɩɟɪɿɨɞɨɦ (ɞɥɹ ɜɢɡɧɚɱɟɧɨɫɬɿ) 2 . 

Ɂɨɤɪɟɦɚ, ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ (ɪɢɫ. 3.10, 3.11) ɦɨɠɟ ɛɭɬɢ 

ɨɩɢɫɚɧɨ ɥɨɤɚɥьɧɨɸ ɦɨɞɟɥɥɸ (3.10) ɡ ɩɪɹɦɨɤɭɬɧɨɸ ɮɭɧɤɰɿєɸ: 

 

    zsignzQ cos .                                            (3.11) 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭɫɭɧɟɧɧɹ ɫɬɪɭɤɬɭɪɧɨʀ ɧɚɞɦɿɪɧɨɫɬɿ ɞɥɹ ɪɨɡɝɥɹɧɭɬɨɝɨ ɤɥɚɫɭ 

«ɫɦɭɝɚɫɬɢɯ» ɮɭɧɤɰɿɣ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  
21, xxz  ɩɪɢɡɜɨɞɢɬь ɞɨ ɡɚɦɿɧɢ ɬɚɤɢɯ ɩɨɥɿɜ 

ɩɚɪɨɸ ɿɧɲɢɯ ɭ ɜɢɝɥɹɞɿ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ  
21

, xx  ɿ ɩɨɥɹ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 

 
21, xx  [143]. 

Ⱦɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ ɡɨɛɪɚɠɭєɬьɫɹ ɝɪɚɞɚɰɿɹɦɢ ɫɿɪɨɝɨ, ɩɪɢɱɨɦɭ 

ɧɭɥьɨɜɢɦ ɡɧɚɱɟɧɧɹɦ ɜɿɞɩɨɜɿɞɧɢɯ ɤɭɬɿɜ (ȥ = 0) ɜɿɞɩɨɜɿɞɚє ɱɨɪɧɢɣ ɤɨɥɿɪ, ɚ 

ɡɧɚɱɟɧɧɹɦ ȥ = π – ɛɿɥɢɣ. ɉɨɥɟ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɬɚɤɨɠ ɩɪɟɞɫɬɚɜɥɹєɬьɫɹ 

ɝɪɚɞɚɰɿɹɦɢ ɫɿɪɨɝɨ ɜ ɞɿɚɩɚɡɨɧɿ ɜɿɞ ɦɿɧɿɦɚɥьɧɨɝɨ ɞɨ ɦɚɤɫɢɦɚɥьɧɨɝɨ ɡɧɚɱɟɧɧɹ. 

ɇɚ ɩɪɚɤɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɱɢɫɥɟɧɧɿ ɡɚɜɚɞɨɫɬɿɣɤɿ ɦɟɬɨɞɢ ɩɨɛɭɞɨɜɢ ɩɨɥɹ 
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ɧɚɩɪɹɦɤɿɜ ɡɚɫɧɨɜɚɧɿ ɧɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɬɚ ɭɫɟɪɟɞɧɟɧɧɿ [133]. Ɂɨɤɪɟɦɚ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɞɢɮɟɪɟɧɰɿɚɥьɧɢɣ ɦɟɬɨɞ, ɹɤɢɣ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɬɨɦɭ ɮɚɤɬɿ, ɳɨ 

ɩɨɯɿɞɧɚ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɡɚ ɧɚɩɪɹɦɤɨɦ, ɹɤɢɣ ɫɩɿɜɩɚɞɚє ɿɡ ɧɚɩɪɹɦɤɨɦ 

ɫɦɭɝɢ, ɦɚє ɧɚɣɦɟɧɲɟ ɡɚ ɦɨɞɭɥɟɦ ɡɧɚɱɟɧɧɹ ɫɟɪɟɞ ɩɨɯɿɞɧɢɯ ɡɚ ɧɚɩɪɹɦɤɨɦ ɜ 

ɩɨɬɨɱɧɿɣ ɬɨɱɰɿ: 
 y minarg . Ɉɫɧɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ ɞɢɮɟɪɟɧɰɿɚɥьɧɢɯ ɦɟɬɨɞɿɜ є 

ʀɯɧɹ ɨɩɟɪɚɬɢɜɧɿɫɬь, ɬɨɛɬɨ ɦɚɤɫɢɦɚɥьɧɨ ɦɨɠɥɢɜɚ ɲɜɢɞɤɨɞɿɹ ɫɟɪɟɞ ɭɫɿɯ ɜɿɞɨɦɢɯ 

ɤɥɚɫɿɜ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ [124, 133].  

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɱɢɫɟɥьɧɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥьɧɨɝɨ ɦɟɬɨɞɭ ɨɛɱɢɫɥɟɧɧɹ 

«ɩɨɯɿɞɧɨʀ» ɜ ɞɢɮɟɪɟɧɰɿɚɥьɧɨɦɭ ɦɟɬɨɞɿ ɩɨɛɭɞɨɜɢ ɨɞɧɨɜɢɦɿɪɧɨɝɨ ɩɨɥɹ 

ɧɚɩɪɹɦɤɿɜ ɡ ɦɚɫɤɨɸ 1 × 3 (ɞɜɚ ɫɭɫɿɞɢ ɭ ɰɟɧɬɪɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ ɦɚɫɤɢ i) ɩɨ 

ɜɿɞɥɿɤɚɯ ɭɫɟɪɟɞɢɧɿ ɜɿɤɧɚ ɨɛɱɢɫɥɸєɦɨ ɱɢɫɟɥьɧɭ «ɩɨɯɿɞɧɭ» ɭɡɞɨɜɠ єɞɢɧɨɝɨ 

ɧɚɩɪɹɦɤɭ, ɹɤɢɣ ɩɪɨɯɨɞɢɬь ɤɪɿɡь ɰɟɧɬɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɤɥɿɬɢɧ  (ɪɢɫ. 3.12).  
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Ɋɢɫɭɧɨɤ 3.12 – ɋɯɟɦɢ ɨɛɱɢɫɥɟɧɧɹ ɱɢɫɟɥьɧɨʀ «ɩɨɯɿɞɧɨʀ» ɜ 

ɞɢɮɟɪɟɧɰɿɚɥьɧɨɦɭ ɦɟɬɨɞɿ ɩɨɛɭɞɨɜɢ ɨɞɧɨɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɩɪɢ ɦɚɫɰɿ   

1 × 3 

 

ɉɪɢ ɰьɨɦɭ ɡɚɦɿɫɬь ɧɟɩɟɪɟɪɜɧɨɝɨ ɚɪɝɭɦɟɧɬɭ x1 ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ 

ɞɢɫɤɪɟɬɧɚ ɡɦɿɧɧɚ (ɧɨɦɟɪɢ ɜɿɞɩɨɜɿɞɧɢɯ ɩɿɤɫɟɥɿɜ) i ɬɚ ɫɢɦɟɬɪɢɱɧɚ ɪɿɡɧɢɰɟɜɚ 

ɫɯɟɦɚ: 

 

     
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hizhiz
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lim

0
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
,                                      (3.12) 

 

ɞɟ h – ɜɟɥɢɱɢɧɚ ɤɪɨɤɭ ɡɚ ɧɚɩɪɹɦɤɨɦ. ȼɿɞɡɧɚɱɢɦɨ, ɳɨ ɜɟɥɢɱɢɧɚ ɤɪɨɤɭ h ɧɟ 
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ɡɚɜɠɞɢ ɡɛɿɝɚєɬьɫɹ ɿɡ ɪɨɡɦɿɪɨɦ ɫɿɬɤɢ, ɬɨɛɬɨ ɜɿɞɫɬɚɧɧɸ ɦɿɠ ɫɭɫɿɞɧɿɦɢ ɩɿɤɫɟɥɹɦɢ 

(ɰɟɧɬɪɚɦɢ ɫɭɫɿɞɧɿɯ ɤɥɿɬɢɧ ɫɿɬɤɢ s ɧɚ ɪɢɫ. 3.12). Ɇɨɠɥɢɜɨ, ɳɨɛ ɤɪɨɤ h 

ɞɨɪɿɜɧɸɜɚɜ ɤɿɥьɤɨɦ ɰɿɥɢɦ s ɚɛɨ, ɧɚɜɿɬь, ʀɯ ɞɪɨɛɨɜɢɦ ɡɧɚɱɟɧɧɹɦ. 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɜɨɜɢɦɿɪɧɨɝɨ ɱɢɫɟɥьɧɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥьɧɨɝɨ ɦɟɬɨɞɭ ɡ 

ɦɚɫɤɨɸ 3 × 3  (ɜɿɫɿɦ ɫɭɫɿɞɿɜ ɭ ɰɟɧɬɪɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ ɦɚɫɤɢ ij) ɩɨ ɜɿɞɥɿɤɚɯ 

ɭɫɟɪɟɞɢɧɿ ɜɿɤɧɚ ɨɛɱɢɫɥɸєɦɨ «ɩɨɯɿɞɧɿ» ɭɡɞɨɜɠ ɱɨɬɢɪьɨɯ ɧɟ ɤɨɥɿɧɟɚɪɧɢɯ 

ɧɚɩɪɹɦɤɿɜ, ɹɤɿ ɩɪɨɯɨɞɹɬь ɤɪɿɡь ɰɟɧɬɪɢ ɫɭɫɿɞɧɿɯ ɤɜɚɞɪɚɬɧɢɯ ɤɥɿɬɢɧ ɬɚ 

ɨɛɭɦɨɜɥɟɧɿ ɤɭɬɚɦɢ φ = 0; 45; 90 ɬɚ 135 ɝɪɚɞɭɫɿɜ (ɪɢɫ. 3.13, ).  
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Ɋɢɫɭɧɨɤ 3.13 – ɋɯɟɦɢ ɨɛɱɢɫɥɟɧɧɹ ɱɢɫɟɥьɧɢɯ «ɩɨɯɿɞɧɢɯ» ɜ 

ɞɢɮɟɪɟɧɰɿɚɥьɧɨɦɭ ɦɟɬɨɞɿ ɩɨɛɭɞɨɜɢ ɞɜɨɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ:  

 – ɦɚɫɤɚ 3 × 3;  

 – ɦɚɫɤɚ 5 × 5 

 

ȼ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɧɚ ɦɚɫɰɿ 3 × 3 ɿɫɧɭє ɛɿɥьɲ, ɧɿɠ ɨɞɢɧ, ɧɚɩɪɹɦɨɤ, 

ɤɨɥɿɧɟɚɪɧɢɣ ɞɨ ɨɞɧɨɝɨ ɡ ɤɭɬɿɜ φ. Ɍɚɤ, ɧɚ ɪɢɫ. 3.13,  ɬɚɤɢɯ ɧɚɩɪɹɦɤɿɜ ɞɥɹ 

ɤɨɠɧɨɝɨ ɡ ɱɨɬɢɪьɨɯ ɤɭɬɿɜ φ = 0; 45; 90 ɬɚ 135 ɝɪɚɞɭɫɿɜ ɱɨɬɢɪɢ. Ɍɨɦɭ ɞɚɥɿ 

ɨɛɱɢɫɥɸɜɚɥɢ ɩɨɯɿɞɧɭ '

z  ɡɚ ɧɚɩɪɹɦɤɨɦ α ɡɚ ɮɨɪɦɭɥɨɸ ɫɟɪɟɞɧьɨɝɨ 

ɚɪɢɮɦɟɬɢɱɧɨɝɨ (ɩɪɢɤɥɚɞ ɞɥɹ ɧɭɥьɨɜɨɝɨ ɤɭɬɚ): 
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)1)(1()1)(1()1()1()1)(1()1)(1('
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 
 jijijijijiji zzzzzz

z .           (3.13) 

 

Ⱦɥɹ ɿɧɲɢɯ ɤɭɬɿɜ ɩɪɢ ɱɢɫɟɥьɧɨɦɭ ɧɚɛɥɢɠɟɧɧɿ «ɩɨɯɿɞɧɢɯ» ɞɥɹ ɪɿɡɧɢɯ 

ɧɚɩɪɹɦɤɿɜ ɜ ɞɢɮɟɪɟɧɰɿɚɥьɧɨɦɭ ɦɟɬɨɞɿ ɡ ɦɚɫɤɨɸ 3 × 3 (ɩɨɡɧɚɱɟɧɧɹ ɟɥɟɦɟɧɬɿɜ zij 

ɞɢɜ. ɧɚ ɪɢɫ. 3.13, ) ɜɢɪɚɡ (3.13), ɨɬɪɢɦɭє ɬɚɤɢɣ ɜɢɝɥɹɞ [124]: 

 

23
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 jijijijijiji zzzzzz

z ;         (3.14) 
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)1)(1()1)(1()1()1()1)(1()1)(1('

90

 
 jijijijijiji zzzzzz

z ;           (3.15) 

23

][5,0 )1()1()1)(1()1)(1()1()1('

135

jijijijijiji zzzzzz
z

 
 .           (3.16) 

 

ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɛɿɥьɲɨʀ ɦɚɫɤɢ, ɪɨɡɦɿɪɨɦ 5 × 5 (ɞɜɚɞɰɹɬь ɱɨɬɢɪɢ ɫɭɫɿɞɢ 

ɭ ɰɟɧɬɪɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ ɦɚɫɤɢ) ɨɛɱɢɫɥɸɸɬьɫɹ ɧɚɛɥɢɠɟɧɧɹ ɩɨɯɿɞɧɢɯ ɡɚ ɜɨɫьɦɢ 

ɧɟ ɤɨɥɿɧɟɚɪɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ, ɨɛɭɦɨɜɥɟɧɢɦ ɤɭɬɚɦɢ: φ = 0; 26,6 = arctg 0,5; 45; 

63 = arctg 2; 90; 116; 135 ɬɚ 153 ɝɪɚɞɭɫɢ (ɪɢɫ. 3.13, ).  

ɑɢɫɟɥьɧɿ ɧɚɛɥɢɠɟɧɧɹ ɩɨɯɿɞɧɢɯ ɞɥɹ ɪɿɡɧɢɯ ɧɚɩɪɹɦɤɿɜ ɜ ɰьɨɦɭ ɜɢɩɚɞɤɭ 

ɩɪɢ ɩɨɡɧɚɱɟɧɧɹɯ ɟɥɟɦɟɧɬɿɜ xij, ɚɧɚɥɨɝɿɱɧɢɯ ɩɨɡɧɚɱɟɧɧɹɦ ɜ ɦɚɬɪɢɰɿ 3 × 3,  ɦɚɸɬь 

ɬɚɤɢɣ ɜɢɝɥɹɞ: 
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ȼɚɝɨɜɭ ɮɭɧɤɰɿɸ ɜɢɡɧɚɱɚɸɬь ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ [133]: 
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Іɫɬɨɬɧɢɦ ɧɟɞɨɥɿɤɨɦ ɞɢɮɟɪɟɧɰɿɚɥьɧɢɯ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ є 

ɜɟɥɢɤɚ ɱɭɬɥɢɜɿɫɬь ɞɨ ɲɭɦɿɜ, ɳɨ ɞɚє ɛɿɥьɲ ɧɢɡьɤɭ ɹɤɿɫɬь ɨɰɿɧɤɢ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ 

ɿɧɲɢɦɢ ɦɟɬɨɞɚɦɢ. Ɉɞɧɚɤ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɜ ɹɤɨɫɬɿ ɦɨɞɟɥɟɣ ɫɬɪɭɤɬɭɪɢ 

ɉȻɄɆ, ɹɤ ɩɪɚɜɢɥɨ, ɧɟ ɦɿɫɬɹɬь ɲɭɦɿɜ, ɡɚɜɞɹɤɢ ɦɟɬɨɞɚɦ ʀɯɧɿɯ ɨɬɪɢɦɚɧь ɬɚ 

ɨɛɪɨɛɤɢ, ɬɨɦɭ ɰɟɣ ɧɟɞɨɥɿɤ ɜ ɜɢɛɨɪɿ ɦɟɬɨɞɭ ɧɟ є ɜɢɪɿɲɚɥьɧɢɦ. 

Ɂɧɚɱɧɨ ɫɭɬɬєɜɿɲɢɦ ɜɢɹɜɢɜɫɹ ɬɨɣ ɧɟɞɨɥɿɤ, ɹɤɢɣ ɜɢɩɥɢɜɚє ɿɡ ɩɨɫɬɿɣɧɨʀ 

ɦɿɧɥɢɜɨɫɬɿ ɫɬɚɧɭ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɳɨ ɪɨɛɢɬь ɨɰɿɧɤɭ, 

ɨɬɪɢɦɚɧɭ ɡɚ ɧɟɜɟɥɢɤɢɣ ɱɚɫ ɞɨ ɩɨɬɨɱɧɨɝɨ ɦɨɦɟɧɬɭ, ɧɚɪɚɡɿ ɡɚɫɬɚɪɿɥɨɸ. əɤɳɨ 

ɪɨɛɢɬɢ ɬɚɤɿ ɱɚɫɨɜɿ «ɡɪɿɡɢ» ɹɤɧɚɣɱɚɫɬɿɲɟ, ɬɨ ɨɤɪɟɦɿ ɞɜɨɜɢɦɿɪɧɿ ɩɨɥɹ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɟɪɟɬɜɨɪɹɬьɫɹ ɧɚ ɬɪɢɜɢɦɿɪɧɿ. ɉɿɞ «ɧɚɣɱɚɫɬɿɲɟ» ɪɨɡɭɦɿɥɢ 

ɧɚɣɛɿɥьɲɭ ɲɜɢɞɤɿɫɬь, ɹɤɭ ɡɚɛɟɡɩɟɱɭє ɦɟɬɨɞ, ɬɚ ɧɚɹɜɧɿ ɡɚɫɨɛɢ ɣɨɝɨ ɪɟɚɥɿɡɚɰɿʀ. 

ɓɨ ɬɨɪɤɚєɬьɫɹ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɫɟɪɿʀ ɩɨɫɥɿɞɨɜɧɢɯ ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɜ ɹɤɨɫɬɿ ɜɿɞɟɨɩɨɬɨɤɭ, ɬɨ ɬɚɤɢɣ ɩɿɞɯɿɞ ɩɪɢɡɜɨɞɢɬь ɞɨ 

ɩɨɛɭɞɨɜɢ ɜɠɟ ɬɪɢɜɢɦɿɪɧɢɯ ɦɨɞɟɥɟɣ, ɹɤɿ, ɭɫɤɥɚɞɧɸɸɱɢ ɨɛɱɢɫɥɸɜɚɥьɧɭ 

ɫɤɥɚɞɨɜɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ, ɧɚɞɚɸɬь ɡɧɚɱɧɨ ɛɿɥьɲɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɜ ɟɮɟɤɬɢɜɧɿɣ 

ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ [113]. 

153 
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3.3.2 ɉɨɛɭɞɨɜɚ ɦɨɞɟɥɿ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ 

ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

 

ɇɚ ɠɚɥь, ɿɫɧɭɸɱɿ ɦɟɬɨɞɢ ɫɬɜɨɪɟɧɿ ɥɢɲɟ ɞɥɹ ɨɛɪɨɛɤɢ ɞɜɨɜɢɦɿɪɧɢɯ 

ɡɨɛɪɚɠɟɧь (ɜ ɧɚɲɿɣ ɬɪɚɤɬɨɜɰɿ – ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ) [173, 174], ɳɨ, ɩɪɢɪɨɞɧɨ, 

ɡɜɭɠɭє ɦɟɠɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 

ɞɢɧɚɦɿɱɧɢɯ ɫɢɫɬɟɦ.  

Ⱥɞɠɟ, ɪɨɡɝɥɹɞɚɸɱɢ ɥɢɲɟ ɞɜɨɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɬɨɛɬɨ ɱɚɫɨɜɢɣ 

ɩɟɪɟɪɿɡ ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ɉȻɄɆ, ɦɢ ɝɭɛɢɦɨ ɜɫɸ «ɿɫɬɨɪɿɸ» ɩɟɪɟɯɨɞɭ ɦɟɪɟɠɿ ɜɿɞ 

ɩɨɱɚɬɤɨɜɨɝɨ «ɫɩɪɚɜɧɨɝɨ» ɫɬɚɧɭ ɞɨ ɩɨɬɨɱɧɨɝɨ «ɩɨɲɤɨɞɠɟɧɨɝɨ». ɐɟ ɫɬɜɨɪɸє 

ɝɨɥɨɜɧɭ ɩɪɨɛɥɟɦɭ ɞɥɹ ɮɚɯɿɜɰɿɜ ɜ ɝɚɥɭɡɿ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, – ɡɪɨɛɢɬɢ ɫɭɱɚɫɧɿ 

ɿɧɬɟɥɟɤɬɭɚɥьɧɿ ɦɟɬɨɞɢ, ɡɨɤɪɟɦɚ, ɦɟɬɨɞ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ, ɩɪɢɞɚɬɧɢɦ ɞɥɹ ɨɛɪɨɛɤɢ 

ɹɤ єɞɢɧɨɝɨ ɰɿɥɨɝɨ ɧɢɡɤɢ ɩɨɫɥɿɞɨɜɧɢɯ ɩɨɥɿɜ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɬɨɛɬɨ ɜ ɡɨɪɨɜɿɣ 

ɿɧɬɟɪɩɪɟɬɚɰɿʀ – ɜɿɞɟɨɩɨɬɿɤ. 

Ⱦɿɣɫɧɨ, ɩɨɩɟɪɟɞɧɿ ɜɢɫɧɨɜɤɢ ɜɢɯɨɞɢɥɢ ɡ ɬɨɝɨ, ɳɨ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɜ 

ɤɨɦɩ’ɸɬɟɪɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɧɿ є ɞɜɨɜɢɦɿɪɧɨɸ ɦɚɬɪɢɰɟɸ ɩɿɤɫɟɥɿɜ, ɚɬɪɢɛɭɬɚɦɢ 

ɤɨɠɧɨɝɨ ɡ ɹɤɢɯ є ɣɨɝɨ ɞɢɫɤɪɟɬɧɚ ɚɞɪɟɫɚ ɯ1 = i  I, ɯ2 = j  J   ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬь    

0 ≤ z ≤ 255, ɧɟɡɦɿɧɧɚ ɞɥɹ ij-ɝɨ ɩɿɤɫɟɥɹ ɜ ɰɿɥɨɦɭ Д175], ɬɨɛɬɨ z = z(i, j).  

əɤɳɨ ɞɨ ɞɜɨɯ ɤɨɨɪɞɢɧɚɬ – i ɬɚ  j ɞɨɞɚɬɢ ɡɚɥɟɠɧɿɫɬь ɿɧɬɟɧɫɢɜɧɨɫɬɿ z ɳɟ ɣ 

ɜɿɞ ɱɚɫɭ ɯ3 = k, ɬɨɛɬɨ ɩɨɤɥɚɫɬɢ z= z(i, j, k), ɬɨ ɨɬɪɢɦɚєɦɨ ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɪɢɫ. 3.14), ɹɤɟ ɩɿɫɥɹ ɨɩɢɫɚɧɨʀ ɨɛɪɨɛɤɢ ɩɟɪɟɬɜɨɪɸєɬьɫɹ ɧɚ 

ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ [34, 36, 37] (ɪɢɫ. 3.15). 

ɍ ɬɪɢɜɢɦɿɪɧɿɣ ɦɨɞɟɥɿ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɚɫɤɢ ɪɨɡɦɿɪɿɜ 3 × 3 × 3 

(ɞɜɚɞɰɹɬь ɲɿɫɬь ɧɚɣɛɥɢɠɱɢɯ ɫɭɫɿɞɿɜ ɭ ɰɟɧɬɪɚɥьɧɨɝɨ ɟɥɟɦɟɧɬɚ ɦɚɫɤɢ) 

ɨɛɱɢɫɥɸɸɬьɫɹ ɱɢɫɟɥьɧɿ «ɩɨɯɿɞɧɿ» ɜɠɟ ɡɚ ɬɪɢɧɚɞɰɹɬьɦɚ ɧɟ ɤɨɥɿɧɟɚɪɧɢɦɢ 

ɧɚɩɪɹɦɤɚɦɢ (ɪɢɫ. 3.16).  

ȼ ɬɪɢɜɢɦɿɪɧɨɦɭ ɞɢɫɤɪɟɬɧɨɦɭ ɩɪɨɫɬɨɪɿ ɰɿ ɧɚɩɪɹɦɤɢ ɨɞɧɨɡɧɚɱɧɨ 

ɨɩɢɫɭɸɬьɫɹ ɜɠɟ ɬɪɢɧɚɞɰɹɬьɦɚ ɩɚɪɚɦɢ ɤɭɬɿɜ: (0; 0); (0; 90
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Ɋɢɫɭɧɨɤ 3.14 – Ɍɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɟ є ɦɨɞɟɥɥɸ 

ɫɬɪɭɤɬɭɪɢ ɞɜɚɞɰɹɬɢɩ’ɹɬɢɟɥɟɦɟɧɬɧɨʀ ɉȻɄɆ 

 

 j 
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Ɋɢɫɭɧɨɤ 3.15 – Ɍɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ, ɹɤɟ є ɦɨɞɟɥɥɸ ɫɬɪɭɤɬɭɪɢ 

ɞɜɚɞɰɹɬɢɩ’ɹɬɢɟɥɟɦɟɧɬɧɨʀ ɉȻɄɆ 
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Ɋɢɫɭɧɨɤ 3.16 – ɋɯɟɦɢ ɨɛɱɢɫɥɟɧɧɹ ɱɢɫɟɥьɧɢɯ «ɩɨɯɿɞɧɢɯ» (ɫɤɿɧɱɟɧɧɢɯ 

ɪɿɡɧɢɰь) ɜ ɞɢɮɟɪɟɧɰɿɚɥьɧɨɦɭ ɦɟɬɨɞɿ ɩɨɛɭɞɨɜɢ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ: 

ɦɚɫɤɚ 3 × 3 × 3 

 

Ʉɨɠɟɧ ɡ ɩɟɪɟɪɚɯɨɜɚɧɢɯ ɧɟ ɤɨɥɿɧɟɚɪɧɢɯ ɧɚɩɪɹɦɤɿɜ ɭ ɬɪɢɜɢɦɿɪɧɨɦɭ 

ɩɪɨɫɬɨɪɿ, ɩɪɢɪɨɞɧɨ, ɦɚє ɿ ɬɪɟɬɿɣ ɜɢɡɧɚɱɚɸɱɢɣ ɤɭɬ, ɚɥɟ ɜɿɧ ɨɞɧɨɡɧɚɱɧɨ 

ɨɛɱɢɫɥɸєɬьɫɹ ɡ ɩɟɪɲɢɯ ɞɜɨɯ, ɹɤɳɨ ɡɝɚɞɚɬɢ, ɳɨ ɫɭɦɚ ɤɜɚɞɪɚɬɿɜ ɧɚɩɪɚɜɥɹɸɱɢɯ 

ɤɨɫɢɧɭɫɿɜ ɞɥɹ ɰɢɯ ɤɭɬɿɜ ɡɚɜɠɞɢ ɞɨɪɿɜɧɸє ɨɞɢɧɢɰɿ. 

Тɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ [  kji ,, ,  kji ,, ] – ɰɟ ɜɠɟ ɩɨɥɟ ɩɚɪ ɤɭɬɿɜ ȥ 

ɬɚ ξ ɩɟɪɟɜɚɠɧɨɝɨ ɧɚɩɪɹɦɤɭ ɫɦɭɝ ɜ ɥɨɤɚɥьɧɢɯ ɨɤɨɥɢɰɹɯ ɬɨɱɨɤ ɬɪɢɜɢɦɿɪɧɨɝɨ 

ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ.  

Тɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ: 

 

       kjikjikjikji ,,,,,,,,
2

3

2

2

2

1
  ,                      (3.26) 

 

ɨɩɢɫɭє ɳɿɥьɧɿɫɬь ɚɛɨ ɝɭɫɬɨɬɭ ɫɦɭɝ ɜ ɦɚɥɿɣ ɨɤɨɥɢɰɿ ɡɚɞɚɧɨʀ ɬɨɱɤɢ (i, j, k) ɭ 

ɬɪɢɜɢɦɿɪɧɨɦɭ ɩɨɥɿ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ. 
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ɉɪɢ ɰьɨɦɭ, ɤɭɬɢ ɧɚɩɪɹɦɤɭ ɫɦɭɝɢ [  kji ,, ,  kji ,, ] ɜ ɞɚɧɿɣ ɬɨɱɰɿ 

ɞɨɪɿɜɧɸɸɬь ɤɭɬɚɦ ɞɨɬɢɱɧɨʀ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɩɨɜɟɪɯɧɿ ɪɿɜɧɹ ɬɪɢɜɢɦɿɪɧɨʀ ɮɭɧɤɰɿʀ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  
0,, ykjiy   [124].  

əɤ ɿ ɜ ɞɜɨɜɢɦɿɪɧɨɦɭ ɜɢɩɚɞɤɭ, ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɧɚɩɪɹɦɤɿɜ, ɩɪɢ ɰьɨɦɭ, 

ɮɚɤɬɢɱɧɨ є ɪɟɡɭɥьɬɚɬɨɦ «ɝɟɨɦɟɬɪɢɱɧɨɝɨ» ɩɨɞɜɿɣɧɨɝɨ ɿɧɬɟɝɪɭɜɚɧɧɹ ɩɨɥɹ 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ [172].  

Ⱥɞɠɟ, ɬɪɢɜɢɦɿɪɧɢɦ ɩɨɥɟɦ ɧɚɩɪɹɦɤɿɜ є ɝɟɨɦɟɬɪɢɱɧɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ 

ɦɧɨɠɢɧɢ ɩɥɨɫɤɢɯ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬь ɫɢɫɬɟɦɿ ɞɢɮɟɪɟɧɰɿɚɥьɧɢɯ ɪɿɜɧɹɧь 

ɭ ɱɚɫɬɤɨɜɢɯ ɩɨɯɿɞɧɢɯ: 

 

 kjig
i

j
,,




;                                               (3.26) 

 kjig
i

k
,,




.                                               (3.27) 

 

Ɍɪɢɜɢɦɿɪɧɢɦ ɥɿɧɿɣɧɢɦ ɟɥɟɦɟɧɬɨɦ ɜ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɧɚɡɢɜɚєɬьɫɹ ɧɚɛɿɪ 

ɱɢɫɟɥ  kjigkji ,,,,, , ɹɤɢɣ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɹɤ ɫɭɤɭɩɧɿɫɬь ɬɨɱɤɢ 

  33
,, RGkji   ɬɚ ɜɿɞɩɨɜɿɞɧɨɝɨ ʀɣ ɞɟ G3

 – ɡɚɝɚɥьɧɚ ɦɧɨɠɢɧɚ ɬɨɱɨɤ (ɩɿɤɫɟɥɿɜ); 

ɞɥɹ ɬɪɢɜɢɦɿɪɧɨɝɨ (R3
) ɪɨɡɬɚɲɭɜɚɧɧɹ ɬɨɱɨɤ, – G

3
 ɰɟ ɣ є, ɜɥɚɫɧɟ, ɬɪɢɜɢɦɿɪɧɚ 

ɮɭɧɤɰɿɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɹɤɚ ɭ ɪɚɡɿ ɜɿɞɬɜɨɪɟɧɧɹ ɧɚ ɛɭɞь-ɹɤɨɦɭ ɧɨɫɿʀ (ɟɤɪɚɧɿ, 

ɩɚɩɟɪɿ, ɬɨɳɨ), ɜɢɝɥɹɞɚє ɹɤ ɞɟɹɤɢɣ ɜɿɞɟɨɩɨɬɿɤ.  

Ɉɰɿɧɤɢ ɱɢɫɟɥьɧɢɯ «ɩɨɯɿɞɧɢɯ» ɞɥɹ ɪɿɡɧɢɯ ɧɚɩɪɹɦɤɿɜ (ɬɪьɨɯ ɡ ɬɪɢɧɚɞɰɹɬɢ) 

ɜ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɦɚɸɬь ɬɚɤɢɣ ɜɢɝɥɹɞ: 
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 (3.30) 

 

Ȼɥɨɤ-ɫɯɟɦɭ ɚɥɝɨɪɢɬɦɚ ɪɨɡɪɚɯɭɧɤɭ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ 

ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɧɚɜɟɞɟɧɨ ɧɚ ɪɢɫ. 3.17, ɚ ɤɨɦɩ’ɸɬɟɪɧɚ ɩɪɨɝɪɚɦɚ ɞɥɹ ɣɨɝɨ 

ɪɟɚɥɿɡɚɰɿʀ – ɜ Ⱦɨɞɚɬɤɭ Ȼ. ɋɭɬь ʀɯ ɜ ɧɚɫɬɭɩɧɨɦɭ. 

1. Ʉɨɪɢɫɬɭɜɚɱɟɦ ɜɜɨɞɹɬьɫɹ ɡɧɚɱɟɧɧɹ I, J ɬɚ K ɜ ɩɿɤɫɟɥɹɯ (ɛɥɨɤ 1). 

2. Ʉɨɪɢɫɬɭɜɚɱɟɦ ɜɜɨɞɢɬьɫɹ ɬɪɢɜɢɦɿɪɧɟ ɩɨɥɟ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(i, j, k) ɞɥɹ 

ɤɨɠɧɨɝɨ ɡ I × J × K ɩɿɤɫɟɥɿɜ ɩɨɥɹ (ɛɥɨɤ 2). 

3. Ɂ ɛɚɧɤɭ ɞɚɧɢɯ (ɛɥɨɤ 3) ɜɜɨɞɹɬьɫɹ ɦɚɫɤɚ (ɧɚɩɪɢɤɥɚɞ, 3 × 3 × 3) ɬɚ 

ɪɨɡɪɚɯɭɧɤɨɜɿ ɮɨɪɦɭɥɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɛɪɚɧɨʀ ɦɚɫɤɢ (ɛɥɨɤ 4). 

4. Іɡ ɡɚɝɚɥьɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(i, j, k) ɞɥɹ ɩɨɬɨɱɧɨɝɨ ɩɿɤɫɟɥɹ zi,j,k 

ɪɨɡɪɚɯɨɜɭɸɬьɫɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ «ɫɭɫɿɞɧɿɯ» ɩɿɤɫɟɥɿɜ (ɞɜɚɞɰɹɬь ɲɿɫɬь ɞɥɹ 

ɤɨɠɧɨɝɨ), ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɛɪɚɧɨʀ ɦɚɫɤɢ. 

5. ȼɢɤɨɧɭєɬьɫɹ ɪɨɡɪɚɯɭɧɨɤ ɬɪɢɧɚɞɰɹɬɢ ɝɪɚɞɿєɧɬɿɜ f0,0, f0,90 ... f90,0 (ɛɥɨɤ 6) 

ɡɚ ɮɨɪɦɭɥɚɦɢ (3.28) – (3.30) ɞɥɹ ɜɫɿɯ ɩɿɤɫɟɥɿɜ (ɛɥɨɤ 6). 

6. ȼɢɡɧɚɱɚєɬьɫɹ ɧɚɣɛɿɥьɲɢɣ ɿ ɧɚɣɦɟɧɲɢɣ ɡ ɝɪɚɞɿєɧɬɿɜ ɩɨ ɤɨɠɧɨɦɭ 

ɩɿɤɫɟɥɸ (ɛɥɨɤ 7). 

7. ȼɢɤɨɧɭєɬьɫɹ ɪɨɡɪɚɯɭɧɨɤ ɤɭɬɿɜ ɧɚɩɪɹɦɤɿɜ ɩɨ ɤɨɠɧɨɦɭ ɩɿɤɫɟɥɸ (ɛɥɨɤ 8). 

8. ɉɨєɞɧɚɧɧɹ ɧɚɩɪɹɦɤɿɜ ɩɨ ɤɨɠɧɨɦɭ ɩɿɤɫɟɥɸ ɫɤɥɚɞɚє ɡɚɝɚɥьɧɟ ɩɨɥɟ 

ɧɚɩɪɹɦɤɿɜ – ɪɟɡɭɥьɬɚɬ ɪɨɛɨɬɢ ɚɥɝɨɪɢɬɦɭ. 

9. Ⱥɧɚɥɨɝɿɱɧɨ (ɩɨɩɿɤɫɟɥьɧɨ) ɪɨɡɪɚɯɨɜɭєɬьɫɹ ɡɚɝɚɥьɧɟ ɩɨɥɟ ɩɪɨɫɬɨɪɨɜɢɯ 

ɱɚɫɬɨɬ. 
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ɇɿ ɇɿ 

ɇɿ 

Ɍɚɤ 

Ɍɚɤ 

Ɍɚɤ 

ɉɨɱɚɬɨɤ 

ȼɜɟɞɟɧɧɹ I, J, K  

ȼɜɟɞɟɧɧɹ ɩɨɥɹ 
ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ  

z(i, j, k)  

k = 1 

j = 1 

i = 1 

k = k + 1 j = j + 1 i = i + 1 

j ≤ J 

i ≤ I 

k ≤ K 

ȼɢɜɟɞɟɧɧɹ ɩɨɥɿɜ 

ɧɚɩɪɹɦɤɿɜ ɬɚ   
ɩɪɨɫɬɨɪɨɜɢɯ 

ɱɚɫɬɨɬ  

Ʉɿɧɟɰь 

ȼɢɛɿɪ ɿɡ ɡɚɝɚɥьɧɨɝɨ ɩɨɥɹ 
ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ z(i, j, k) ɞɥɹ 

ɩɨɬɨɱɧɨɝɨ ɩɿɤɫɟɥɹ zi,j,k  

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ «ɫɭɫɿɞɧɿɯ» 
ɩɿɤɫɟɥɿɜ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɛɪɚɧɨʀ 

ɦɚɫɤɢ: 

z(i–n),(j–n),(k–n) …z(i+n),(j+n),(k+n) 

Ɋɨɡɪɚɯɭɧ-

ɤɨɜɿ ɦɚɫɤɢ 
ɿ ɮɨɪɦɭɥɢ 

ȼɢɛɿɪ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɦɚɫɤɢ ɿ 
ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɮɨɪɦɭɥ  

Ɋɨɡɪɚɯɭɧɨɤ ɧɚɣɛɿɥьɲɨɝɨ ɬɚ 

ɧɚɣɦɟɧɲɨɝɨ ɡɧɚɱɟɧь 

ɝɪɚɞɿєɧɬɿɜ 

Ɋɨɡɪɚɯɭɧɨɤ ɡɧɚɱɟɧь ɝɪɚɞɿєɧɬɿɜ 
ɞɥɹ ɭɫɿɯ ɧɚɩɪɹɦɤɿɜ, ɹɤɿ 
ɜɢɡɧɚɱɚɸɬьɫɹ ɦɚɫɤɨɸ 

Ɋɨɡɪɚɯɭɧɨɤ ɡɧɚɱɟɧь  
ȥ ɬɚ ξ 

ɞɥɹ ɜɿɞɩɨɜɿɞɧɨɝɨ ɩɿɤɫɟɥɹ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

 

 

Ɋɢɫɭɧɨɤ 3.17 – Ȼɥɨɤ-ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɪɨɡɪɚɯɭɧɤɭ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ 

ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 
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3.3.3 Ɋɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɡɚ 

ɞɨɩɨɦɨɝɨɸ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 

 

Ɉɬɪɢɦɚɧɿ ɬɚɤɢɦ ɱɢɧɨɦ ɬɪɢɜɢɦɿɪɧɿ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 

ɤɨɞɭɸɬьɫɹ ɳɨɞɨ ɧɚɹɜɧɨɫɬɿ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ʀɯ 

ɝɟɨɦɟɬɪɢɱɧɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɩɨɥɿ ɬɚɤ, ɹɤ ɰɟ ɪɨɛɢɬьɫɹ ɜ «ɞɜɨɜɢɦɿɪɧɿɣ» 

ɞɚɤɬɢɥɨɫɤɨɩɿʀ Д124].  

Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɤɥɚɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɉȻɄɆ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ 

ɫɬɪɭɤɬɭɪɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɿɥьɤɢ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ.  

Ⱦɥɹ ɩɨɱɚɬɤɭ, ɧɟɩɟɪɟɪɜɧɟ ɡɧɚɱɟɧɧɹ ɜɿɞ 0 ɞɨ 180 ɝɪɚɞɭɫɿɜ ɞɥɹ ɤɨɠɧɨɝɨ ɡ 

ɤɭɬɿɜ ȥ ɬɚ ξ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɪɨɡɛɢɜɚєɬьɫɹ ɧɚ ɱɨɬɢɪɢ ɞɿɚɩɚɡɨɧɢ: 0 – ɜɿɞ 0 ɞɨ 22 ɬɚ 

ɜɿɞ 158 ɞɨ 180 ɝɪɚɞɭɫɿɜ, 1 – ɜɿɞ 23 ɞɨ 67 ɝɪɚɞɭɫɿɜ, 2 – ɜɿɞ 68 ɞɨ 112 ɝɪɚɞɭɫɿɜ ɬɚ 3 

– ɜɿɞ 113 ɞɨ 157 ɝɪɚɞɭɫɿɜ. Ⱦɚɥɿ ɜɢɛɢɪɚєɬьɫɹ ɩɟɪɲɢɣ ɩɿɤɫɟɥь ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɿ 

ɜɢɤɨɧɭєɬьɫɹ ɤɨɞɭɜɚɧɧɹ ɩɨ ɞɿɚɩɚɡɨɧɚɯ ɞɥɹ ɲɟɫɬɢ ɣɨɝɨ ɨɪɬɨɝɨɧɚɥьɧɢɯ ɫɭɫɿɞɿɜ 

(ɪɢɫ. 3.18).  

 

 

i 

j 
k 

 

 

Ɋɢɫɭɧɨɤ 3.18 – ɋɯɟɦɚ ɞɨ ɤɨɞɭɜɚɧɧɹ ɩɨɪɹɞɤɭ ɡɦɿɧɢ ɞɿɚɩɚɡɨɧɿɜ ɤɭɬɿɜ ɞɥɹ 

ɨɤɪɟɦɢɯ ɩɿɤɫɟɥɿɜ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

 

Ɉɫɨɛɥɢɜɿɫɬь ɤɨɠɧɨɝɨ ɩɿɤɫɟɥɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɹɤ ɦɨɞɟɥɿ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɩɨɥɹɝɚє ɭ ɩɨɪɹɞɤɭ ɡɦɿɧɢ ɞɿɚɩɚɡɨɧɿɜ ɤɭɬɿɜ ɜ ʀʀ ɨɤɨɥɢɰɹɯ 

(ɧɚɩɪɢɤɥɚɞ, ɡɚ ȥ: 2-3-0-1-3-0; ɡɚ ξ: 0-1-3-0-2-0) (ɪɢɫ. 3.19). Ʉɪɿɦ ɬɨɝɨ, ɤɨɠɧɚ 

ɝɥɨɛɚɥьɧɚ ɨɫɨɛɥɢɜɿɫɬь ɜɿɞɪɿɡɧɹєɬьɫɹ ɝɟɨɦɟɬɪɢɱɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɫɚɦɟ, 

– ɤɭɬɚɦɢ ɧɚɯɢɥɭ ɥɿɧɿɣ ɪɨɡɩɨɞɿɥɭ ɦɿɠ ɞɿɚɩɚɡɨɧɚɦɢ ɜɿɞɩɨɜɿɞɧɢɯ ɤɭɬɿɜ. 
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Ɋɨɡɩɿɡɧɚɜɚɧɧɹ 

 
Тɪɢɜɢɦɿɪɧɟ 

ɩɨɥɟ 
ɧɚɩɪɹɦɤɿɜ 

ɉɨɲɭɤ 
ɝɥɨɛɚɥьɧɢɯ  
ɿ ɥɨɤɚɥьɧɢɯ 

ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ʀɯ 
ɝɟɨɦɟɬɪɢɱɧɨɝɨ 

ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɩɨɥɿ 

 

ɈЗɇȺКȺ 1 
ɉɨɪɹɞɨɤ ɡɦɿɧɢ 

ɞɿɚɩɚɡɨɧɿɜ ɤɭɬɿɜ ɜ 
ɨɤɨɥɢɰɹɯ ɝɥɨɛɚɥьɧɨʀ 

ɨɫɨɛɥɢɜɨɫɬɿ 
(ɧɚɩɪɢɤɥɚɞ,  

ɡɚ ψ: 2-3-0-1-3-0; 
ɡɚ ξ: 0-1-3-0-2-0) 

Ɉɛɪɨɛɤɚ ɝɥɨɛɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ: 
ɤɨɞɭɜɚɧɧɹ ɤɭɬɿɜ ψ ɬɚ ξ ɞɥɹ ɩɨɬɨɱɧɨɝɨ ɩɿɤɫɟɥɹ ɬɚ ɣɨɝɨ 

«ɫɭɫɿɞɿɜ» ɡɚ ɫɯɟɦɨɸ 
 
 
 
 
 
 
 
 

0 – ɜɿɞ 0 ɞɨ 22 ɢ ɜɿɞ 158 ɞɨ 180 ɝɪɚɞɭɫɨɜ, 
1 – ɜɿɞ 23 ɞɨ 67 ɝɪɚɞɭɫɨɜ, 
2 – ɜɿɞ 68 ɞɨ 112 ɝɪɚɞɭɫɨɜ, 

3 – ɜɿɞ 113 ɞɨ 157 ɝɪɚɞɭɫɨɜ. 
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ɈЗɇȺКȺ 2 
 

Кɭɬɢ ɧɚɯɢɥɭ ɥɿɧɿɣ 
ɪɨɡɩɨɞɿɥɭ  

ɦɿɠ ɞɿɚɩɚɡɨɧɚɦɢ 
ɜɿɞɩɨɜɿɞɧɢɯ ɤɭɬɿɜ 

Ȼɚɡɚ ɞɚɧɢɯ 
ɫɢɫɬɟɦɢ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ 
ɡɚ 

ɬɪɢɜɢɦɿɪɧɢɦ 
ɩɨɥɿɜ 

ɧɚɩɪɹɦɤɿɜ 

Ɉɛɪɨɛɤɚ ɥɨɤɚɥьɧɢɯ 
ɨɫɨɛɥɢɜɨɫɬɟɣ: 

ɝɨɬɭєɬьɫɹ ɛɿɧɚɪɧɢɣ 
ɩɪɟɩɚɪɚɬ ɬɪɢɜɢɦɿɪɧɨɝɨ 

ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɿ ɞɨ 
ɧьɨɝɨ ɡɚɫɬɨɫɨɜɭєɬьɫɹ 

ɨɞɢɧ ɡ ɜɿɞɨɦɢɯ ɦɟɬɨɞɿɜ 
ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɨɛ’єɤɬɿɜ 

ɧɚ ɡɨɛɪɚɠɟɧɧɿ 

 

 

ɈЗɇȺКȺ 3 
 

Ɋɟɡɭɥьɬɚɬ 
ɿɞɟɧɬɢɮɿɤɚɰɿʀ  

ɛɿɧɚɪɧɨɝɨ ɩɪɟɩɚɪɚɬɭ 

Ɋɟɡɭɥьɬɚɬ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

 

Ɋɢɫɭɧɨɤ 3.19 – ɋɯɟɦɚ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɉȻɄɆ ɿɡ 

ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ 

 



 

 

108 

Ⱦɥɹ ɩɨɲɭɤɭ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɝɨɬɭєɬьɫɹ ɞɜɨɜɢɦɿɪɧɢɣ ɩɟɪɟɪɿɡ 

ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɬɚ ɞɨ ɧьɨɝɨ ɡɚɫɬɨɫɨɜɭєɬьɫɹ ɨɞɢɧ ɡ ɜɿɞɨɦɢɯ 

ɦɟɬɨɞɿɜ ɿɞɟɧɬɢɮɿɤɚɰɿɣ ɡɨɛɪɚɠɟɧь [122, 123, 175]. 

Ɉɩɢɫ ɝɨɬɨɜɢɯ ɥɨɤɚɥьɧɢɯ ɬɚ ɝɥɨɛɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɪɿɜɧɸєɬьɫɹ ɡ 

ɨɩɢɫɚɦɢ ɚɧɚɥɨɝɿɱɧɢɯ ɦɨɞɟɥɟɣ ɜ ɛɚɧɤɭ ɞɚɧɢɯ ɫɬɚɧɿɜ ɉȻɄɆ (ɪɢɫ. 3.19) ɿ ɩɪɢ 

ɧɚɹɜɧɨɫɬɿ ɫɩɿɜ ɩɚɞɿɧɧɹ ɨɫɬɚɧɧє ɜɜɚɠɚєɬьɫɹ ɡɚɤɿɧɱɟɧɧɹɦ ɩɪɨɰɟɫɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. 

Ⱦɥɹ ɰьɨɝɨ ɜ ɛɚɧɤɭ ɞɚɧɢɯ ɮɨɪɦɢɪɭɸɬьɫɹ ɬɚ ɩɨɫɬɿɣɧɨ ɩɨɩɨɜɧɸɸɬьɫɹ ɜɿɞɩɨɜɿɞɧɿ 

ɦɨɞɟɥɿ ɩɨɲɤɨɞɠɟɧь ȻɄɆ. 

 

 

3.4 ȼɢɫɧɨɜɤɢ 

 

1. Ⱦɜɨɜɢɦɿɪɧɢɣ ɩɟɪɟɪɿɡ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɜɿɞɬɜɨɪɟɧɢɣ 

ɧɚ ɟɥɟɤɬɪɨɧɧɨɦɭ ɧɨɫɿʀ ɭ ɜɢɝɥɹɞɿ ɡɨɪɨɜɨɝɨ ɨɛɪɚɡɭ, ɞɨɡɜɨɥɢɜ ɜɢɹɜɢɬɢ 

ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɮɭɧɤɰɿʀ ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ 

ɫɭɤɭɩɧɨɫɬɿ ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ, ɹɤɿ ɩɿɞɤɨɪɹɸɬьɫɹ ɞɟɹɤɨɦɭ ɞɨɫɢɬь ɫɤɥɚɞɧɨɦɭ 

ɩɨɪɹɞɤɭ, ɚ ɫɚɦɟ ɛɚɝɚɬɨɤɨɧɬɭɪɧɿɣ ɜɩɨɪɹɞɤɨɜɚɧɨɫɬɿ ɬɟɤɫɬɭɪɢ ɡ ɜɢɪɚɠɟɧɨɸ 

ɨɪɿєɧɬɚɰɿєɸ ɫɦɭɝ ɬɚ ʀɯ ɝɭɫɬɨɬɢ ɜ ɤɨɠɧɿɣ ɬɨɱɰɿ ɬɚɤɨɝɨ ɡɨɛɪɚɠɟɧɧɹ, ɿ ɧɚ ɰɿɣ 

ɩɿɞɫɬɚɜɿ ɪɨɡɪɨɛɢɬɢ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥь ɫɬɚɧɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ 

ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ. 

2. Ɇɨɞɟɥь «ɝɥɚɞɤɨʀ» ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɡ ɬɨɱɤɢ ɡɨɪɭ ʀʀ ɩɟɪɟɬɜɨɪɟɧɧɹ 

ɞɨ «ɝɥɚɞɤɢɯ» ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɦɨɠɟ ɛɭɬɢ ɭɡɚɝɚɥьɧɟɧɚ ɧɚ ɜɢɩɚɞɨɤ ɞɨɜɿɥьɧɨʀ 

ɮɭɧɤɰɿʀ ɡ ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, ɜ ɬɨɦɭ ɱɢɫɥɿ, ɧɚ ɮɭɧɤɰɿʀ, ɳɨ ɦɿɫɬɹɬь 

ɩɟɪɟɩɚɞɢ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɤɨɧɬɭɪɢ), ɿ, ɧɚɜɿɬь, ɧɚ ɛɿɧɚɪɧɿ (ɞɜɨɯɝɪɚɞɚɰɿɣɧɿ) 

ɮɭɧɤɰɿʀ. ɇɚ ɩɪɚɤɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɱɢɫɥɟɧɧɿ ɡɚɜɚɞɨɫɬɿɣɤɿ ɦɟɬɨɞɢ ɩɨɛɭɞɨɜɢ 

ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɡɚɫɧɨɜɚɧɿ ɧɚ ɚɩɪɨɤɫɢɦɚɰɿʀ ɬɚ ɭɫɟɪɟɞɧɟɧɧɿ. Ɂɨɤɪɟɦɚ, 

ɜɢɤɨɪɢɫɬɨɜɭɸɬь ɞɢɮɟɪɟɧɰɿɚɥьɧɢɣ ɦɟɬɨɞ, ɹɤɢɣ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɬɨɦɭ ɮɚɤɬɿ, ɳɨ 

ɩɨɯɿɞɧɚ ɮɭɧɤɰɿʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɡɚ ɧɚɩɪɹɦɤɨɦ, ɹɤɢɣ ɫɩɿɜɩɚɞɚє ɿɡ ɧɚɩɪɹɦɤɨɦ 

ɫɦɭɝɢ, ɦɚє ɧɚɣɦɟɧɲɟ ɡɚ ɦɨɞɭɥɟɦ ɡɧɚɱɟɧɧɹ ɫɟɪɟɞ ɩɨɯɿɞɧɢɯ ɡɚ ɧɚɩɪɹɦɤɨɦ ɜ 
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ɩɨɬɨɱɧɿɣ ɬɨɱɰɿ ɩɿɤɫɟɥɿ. Ɉɫɧɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ ɞɢɮɟɪɟɧɰɿɚɥьɧɢɯ ɦɟɬɨɞɿɜ є ʀɯɧɹ 

ɨɩɟɪɚɬɢɜɧɿɫɬь, ɬɨɛɬɨ ɦɚɤɫɢɦɚɥьɧɨ ɦɨɠɥɢɜɚ ɲɜɢɞɤɨɞɿɹ ɫɟɪɟɞ ɭɫɿɯ ɜɿɞɨɦɢɯ 

ɤɥɚɫɿɜ ɦɟɬɨɞɿɜ ɩɨɛɭɞɨɜɢ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ.  

3. Ɉɬɪɢɦɚɧɿ ɬɪɢɜɢɦɿɪɧɿ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɤɨɞɭɸɬьɫɹ 

ɳɨɞɨ ɩɚɪɚɦɟɬɪɿɜ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ʀɯ ɝɟɨɦɟɬɪɢɱɧɨɝɨ 

ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɩɨɥɿ. ɉɪɢ ɰьɨɦɭ, ɤɨɠɧɚ ɝɥɨɛɚɥьɧɚ ɨɫɨɛɥɢɜɿɫɬь ɜ ɬɨɱɰɿ 

(ɩɿɤɫɟɥɿ), ɹɤɚ ɚɧɚɥɿɡɭєɬьɫɹ, ɜɿɞɪɿɡɧɹєɬьɫɹ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɿɚɩɚɡɨɧɿɜ ɜɿɞɩɨɜɿɞɧɢɯ 

ɤɭɬɿɜ ɭ ʀʀ ɨɪɬɨɝɨɧɚɥьɧɢɯ «ɫɭɫɿɞɿɜ» ɩɨ ɩɨɥɸ ɧɚɩɪɹɦɤɿɜ, ɚ ɥɨɤɚɥьɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 

ɡɧɚɯɨɞɹɬьɫɹ ɡ ɞɜɨɜɢɦɿɪɧɢɯ ɩɟɪɟɪɿɡɿɜ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɨ ɧьɨɝɨ 

ɨɞɢɧ ɡ ɜɿɞɨɦɢɯ ɦɟɬɨɞɿɜ ɿɞɟɧɬɢɮɿɤɚɰɿɣ ɡɨɛɪɚɠɟɧɧɹ.  

4. Ɂ ɧɚɛɨɪɿɜ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɤɨɞɿɜ, ɨɬɪɢɦɚɧɢɯ ɜɿɞ ɬɟɫɬɨɜɢɯ ɩɨɥɿɜ 

ɧɚɩɪɹɦɤɿɜ ɬɚ ɞɨɫɜɿɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɪɟɚɥьɧɢɯ ɉȻɄɆ ɜ ɦɢɧɭɥɨɦɭ, 

ɫɬɜɨɪɟɧɚ ɛɚɡɚ ɞɚɧɢɯ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɞɥɹ ɩɪɢɫɤɨɪɟɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɬɚɧɭ 

ɩɨɬɨɱɧɢɯ ɦɟɪɟɠ. 
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ɊɈɁȾȱɅ 4 

ɉɈȻɍȾɈȼȺ ɁȺȽȺɅЬɇɈȲ ȱɇɌȿɅȿɄɌɍȺɅЬɇɈȲ ɋɂɋɌȿɆɂ 

ɊɈɁɉȱɁɇȺȼȺɇɇə ɌȺ ȼȱȾɇɈȼɅȿɇɇə ɋɌɊɍɄɌɍɊɂ ɉȻɄɆ ȱɁ 

ɒȼɂȾɄɈɁɆȱɇɇɈɘ ɋɌɊɍɄɌɍɊɈɘ «ЇBMIІ» 

 

4.1 ɋɢɫɬɟɦɚ «ЇBMIІ» ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɯ ɞɨ ɦɨɧɿɬɨɪɢɧɝɭ ɉȻɄɆ 

 

Ɂɚɝɚɥьɧɚ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ «ЇBMIІ» (objects with elements, inaccessible 

to monitoring) ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ 

ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ȻɄɆ ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4.1 Д7, 8, 30]. 

ɋɢɫɬɟɦɚ ɦɿɫɬɢɬь ɬɚɤɿ ɩɿɞɫɢɫɬɟɦɢ: 

– ɩɿɞɫɢɫɬɟɦɚ ɧɚɤɨɩɢɱɟɧɧɹ ɩɨɱɚɬɤɨɜɢɯ ɞɚɧɢɯ ɩɪɨ ɛɟɡɞɪɨɬɨɜɭ 

ɤɨɦɩ'ɸɬɟɪɧɭ ɦɟɪɟɠɭ (ɤɪɟɫɥɟɧɧɹ, ɩɟɪɟɥɿɤ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɧɢɦɢ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɥɚɫɬɢɜɨɫɬɿ, ɬɨɳɨ) ɬɚ ɩɨɬɨɱɧɢɯ ɫɢɝɧɚɥɿɜ ɜɿɞ ɩɪɚɰɸɸɱɨʀ 

ɉȻɄɆ; 

– ɩɿɞɫɢɫɬɟɦɚ ɩɨɛɭɞɨɜɢ ɣɦɨɜɿɪɧɿɫɧɢɯ ɦɚɬɪɢɰь ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɉȻɄɆ ɧɚ ɛɚɡɿ ɩɪɢɯɨɜɚɧɨʀ ɦɚɪɤɨɜɫьɤɨʀ ɦɨɞɟɥɿ; 

– ɩɿɞɫɢɫɬɟɦɚ ɫɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ ɹɤ ɦɨɞɟɥɿ 

ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɉȻɄɆ; 

–  ɩɿɞɫɢɫɬɟɦɚ ɫɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ 

ɱɚɫɬɨɬ ɹɤ ɦɨɞɟɥɟɣ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɨʀ ɉȻɄɆ; 

– ɩɿɞɫɢɫɬɟɦɚ ɪɨɡɪɚɯɭɧɤɭ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 

ɬɪɢɜɢɦɿɪɧɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɿ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɬɚ ɫɬɪɭɤɬɭɪɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ 

ɡɦɿɧɧɨɝɨ ɫɬɚɧɭ ɉȻɄɆ; 

– ɞɨɩɨɦɿɠɧɿ ɩɿɞɫɢɫɬɟɦɢ, ɹɤɿ ɜɢɤɨɧɭɸɬь ɨɩɬɢɦɿɡɚɰɿɸ ɩɪɨɰɟɫɿɜ 

ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ Д12, 29] ɬɚ ɨɰɿɧɸɜɚɧɧɹ ʀɯɧьɨʀ ɹɤɨɫɬɿ. 

Ɋɟɡɭɥьɬɚɬɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ȻɄɋ ɦɨɠɭɬь ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ, ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɤɪɟɬɧɢɯ ɭɦɨɜ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. 
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Ɋɨɡɪɚɯɭɧɨɤ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ

Ɋɨɡɪɚɯɭɧɨɤ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ

Ȼɚɝɚɬɨɤɪɢɬɟɪɿɚɥьɧɚ ɨɩɬɢɦɿɡɚɰɿɹ 
ɡɜ’ɹɡɚɧɢɯ ɩɿɞɫɢɫɬɟɦ

ɌɊɂȼɂɆІɊɇІ ɆɈȾȿɅІ ɋɌȺɇɍ ɋɌɊɍɄɌɍɊɂ ɉȻɄɆ 

ȼɢɯɿɞɧɿ ɞɚɧɿ ɩɪɨ ɛɟɡɞɪɨɬɨɜɭ 
ɤɨɦɩ'ɸɬɟɪɧɭ ɦɟɪɟɠɭ 

(ɤɪɟɫɥɟɧɧɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɥɚɫɬɢɜɨɫɬɿ ...) 

ɋɢɝɧɚɥɢ ɩɿɫɥɹ  
1-ʀ ɿɬɟɪɚɰɿʀ 

ɋɢɝɧɚɥɢ ɩɿɫɥɹ  
2-ʀ ɿɬɟɪɚɰɿʀ 

∙∙∙ ɋɢɝɧɚɥɢ ɩɿɫɥɹ  
k-ʀ ɿɬɟɪɚɰɿʀ 

ɉɊɂХɈȼȺɇȺ ɆȺɊɄɈȼɋЬɄȺ ɆɈȾȿɅЬ 

ɇɚɜɱɚɧɧɹ 

ɋɬɜɨɪɟɧɧɹ ɞɜɨɜɢɦɿɪɧɢɯ ɣɦɨɜɿɪɧɿɫɧɢɯ ɦɚɬɪɢɰь 

ȻȾ 

Ɇɚɬɪɢɰɹ 
ɫɭɦɿɠɧɨɫɬɿ 

Ƀɦɨɜɿɪɧɿɫɧɚ 

ɩɨɱɚɬɤɨɜɚ 

Ɇɚɬɪɢɰɹ 
ɫɭɦɿɠɧɨɫɬɿ 

Ƀɦɨɜɿɪɧɿɫɧɚ 
ɩɿɫɥɹ  

1-ʀ ɿɬɟɪɚɰɿʀ 
 

∙∙∙ 

Ɇɚɬɪɢɰɹ 
ɫɭɦɿɠɧɨɫɬɿ 

Ƀɦɨɜɿɪɧɿɫɧɚ 
ɩɿɫɥɹ  

k-ʀ ɿɬɟɪɚɰɿʀ 
 

ɋɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ 

ɋɬɪɭɤɬɭɪɧɚ ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɫɬɚɧɭ ɉȻɄɆ 

Ɉɩɬɢɦɿɡɚɰɿɹ ɩɪɨɰɟɫɿɜ ɜɿɞɧɨɜɥɟɧɧɹ 
ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ 

ȼɿɞɧɨɜɥɟɧɧɹ 

ɡ ɪɟɡɟɪɜɭ 

ȻȾ 

ɉɟɪɟɪɨɡɩɨɞɿɥ 

ɮɭɧɤɰɿɣ 

ɋɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ 

ɋɬɜɨɪɟɧɧɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɢ «ЇBMIІ» (objects with elements, 

inaccessible to monitoring) ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɨʀ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ȻɄɆ  
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4.2 Ɋɨɡɪɚɯɭɧɤɢ ɩɚɪɚɦɟɬɪɿɜ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ  

 

əɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɜ ɩɨɩɟɪɟɞɧɿɯ ɪɨɡɞɿɥɚɯ, ɧɚɣɤɪɚɳɨɸ ɫɯɟɦɨɸ 

ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ ȻɄɆ є ɨɩɬɢɦɚɥьɧɟ ɩɨєɞɧɚɧɧɹ ɩɪɨɰɟɫɿɜ 

ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɩɪɚɰɟɡɞɚɬɧɢɯ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɚ ɬɚɤɨɠ ɡɚɦɿɧɢ 

ɜɢɛɭɜɲɢɯ ɟɥɟɦɟɧɬɿɜ ɧɚ ʀɯɧɿɣ ɩɨɥɟɝɲɟɧɢɣ ɪɟɡɟɪɜ [5, 22]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɨɰɟɫ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɢɪɨɞɧɨ ɪɨɡɛɢɜɚєɬьɫɹ ɧɚ ɞɜɚ 

ɩɿɞɩɪɨɰɟɫɢ, ɹɤɿ ɜɡɚєɦɨɞɿɸɬь ɨɞɢɧ ɡ ɨɞɧɢɦ, ɦɚɸɱɢ ɜ ɪɚɦɤɚɯ єɞɢɧɨʀ ɉȻɄɆ ɞɟɹɤɿ 

ɫɩɿɥьɧɿ ɩɚɪɚɦɟɬɪɢ ɬɚ ɨɛɦɟɠɟɧɧɹ.  

ȼɿɞɩɨɜɿɞɧɨ, ɦɚɬɟɦɚɬɢɱɧɿ ɡɚɜɞɚɧɧɹ ɨɩɬɢɦɿɡɚɰɿʀ ɦɚɸɬь ɞɜɿ ɚɛɨ ɛɿɥьɲɟ 

ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ, ɚ ʀɯɧɿ ɚɪɝɭɦɟɧɬɢ ɬɚɤ ɚɛɨ ɿɧɚɤɲɟ ɩɨɜ’ɹɡɚɧɿ, ɳɨ ɫɬɜɨɪɸє 

ɞɨɞɚɬɤɨɜɿ ɩɪɨɛɥɟɦɢ ɩɪɢ ʀɯ ɪɨɡɜ’ɹɡɚɧɧɿ, ɚɥɟ ɣ ɞɨɞɚɬɤɨɜɿ ɩɟɪɟɜɚɝɢ ɡ ɬɨɱɤɢ ɡɨɪɭ 

ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɝɥɢɛɢɧɢ ɨɩɬɢɦɿɡɚɰɿʀ. 

Ⱦɿɣɫɧɨ, ɫɢɫɬɟɦɢ ɉȻɄɆ ɫɬɚɸɬь ɜɫɟ ɛɿɥьɲɟ ɫɤɥɚɞɧɢɦɢ, ɞɨ ɧɢɯ ɧɚ ɟɬɚɩɚɯ 

ɩɪɨɟɤɬɭɜɚɧɧɹ, ɜɢɝɨɬɨɜɥɟɧɧɹ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɪɟɞ'ɹɜɥɹɸɬьɫɹ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɿ 

ɜɢɦɨɝɢ, ɹɤɿ ɯɚɪɚɤɬɟɪɢɡɭɸɬьɫɹ ɞɟɹɤɨɸ ɫɭɤɭɩɧɿɫɬɸ ɜɡɚєɦɨɡɚɥɟɠɧɢɯ ɩɨɤɚɡɧɢɤɿɜ 

ɹɤɨɫɬɿ.  

ɇɚɣɱɚɫɬɿɲɟ, ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ є ɚɧɬɚɝɨɧɿɫɬɚɦɢ ɜ ɛɨɪɨɬьɛɿ ɡɚ ɪɟɫɭɪɫɢ, ɳɨ 

ɪɿɡɤɨ ɭɫɤɥɚɞɧɸє ɣ ɛɟɡ ɬɨɝɨ ɧɟɩɪɨɫɬɿ ɩɪɨɛɥɟɦɢ ɩɨɲɭɤɭ ɨɩɬɢɦɚɥьɧɢɯ ɪɿɲɟɧь. ɍ 

ɰɢɯ ɭɦɨɜɚɯ ɪɨɡɲɢɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɜɿɞɨɦɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɟɬɨɞɿɜ 

ɨɩɬɢɦɿɡɚɰɿʀ, ɹɤɟ ґɪɭɧɬɭєɬьɫɹ ɧɚ ɬɢɯ ɚɛɨ ɿɧɲɢɯ ɜɥɚɫɬɢɜɨɫɬɹɯ ɫɢɫɬɟɦ, є ɡɚɞɚɱɟɸ 

ɩɟɪɫɩɟɤɬɢɜɧɨɸ ɬɚ ɚɤɬɭɚɥьɧɨɸ [27, 28, 31]. 

ɍ ɤɥɚɫɢɱɧɿɣ ɬɟɨɪɿʀ ɨɩɬɢɦɿɡɚɰɿʀ ɭɫɿ ɡɦɿɧɸɜɚɧɿ ɚɪɝɭɦɟɧɬɢ ɡɚ ɭɦɨɜɱɭɜɚɧɧɹɦ 

ɜɜɚɠɚɸɬьɫɹ ɫɢɥьɧɨɡɜ’ɹɡɚɧɢɦɢ (ɫɭɜɨɪɨ ɡɚɝɚɥьɧɢɦɢ ɞɥɹ ɜɫɿɯ ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ), 

ɬɨɦɭ ɧɚ ɦɧɨɠɢɧɿ DX ɩɪɢɩɭɫɬɢɦɢɯ ɡɧɚɱɟɧь ɜɟɤɬɨɪɧɢɯ ɚɪɝɭɦɟɧɬɿɜ ɏ ɤɨɠɟɧ ɬɚɤɢɣ 

ɜɟɤɬɨɪ ɹɜɥɹє ɫɨɛɨɸ ɬɨɱɤɭ ɜ n-ɦɿɪɧɨɦɭ ɩɪɨɫɬɨɪɿ. 

ȼɜɟɞɟɦɨ ɧɚ ɦɧɨɠɢɧɿ ɚɪɝɭɦɟɧɬɿɜ DX ɜɿɞɧɨɲɟɧɧɹ ɩɟɪɟɜɚɝɢ  . Ȼɭɞɟɦɨ 

ɜɜɚɠɚɬɢ, ɳɨ ɜɟɤɬɨɪ ɚɪɝɭɦɟɧɬɿɜ X
D1

X  ɩɟɪɟɜɚɠɧɿɲɟ ɜɟɤɬɨɪɚ ɚɪɝɭɦɟɧɬɿɜ 

X
D2

X , ɿ 21
XX  , ɹɤɳɨ ɫɟɪɟɞ ɪɿɜɧɨɫɬɟɣ ɿ ɧɟɪɿɜɧɨɫɬɟɣ Φ(X

1) ≥ Φ(X
2) є ɯɨɱɚ ɛ 

ɨɞɧɚ ɫɭɜɨɪɚ ɧɟɪɿɜɧɿɫɬь. 
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ȼɜɟɞɟɦɨ ɞɚɥɿ ɧɚ ɦɧɨɠɢɧɿ DɎ ɜɿɞɧɨɲɟɧɧɹ ɞɨɦɿɧɭɜɚɧɧɹ: ɛɭɞɟɦɨ ɜɜɚɠɚɬɢ, 

ɳɨ ɜɟɤɬɨɪɧɚ ɮɭɧɤɰɿɹ ɨɩɬɢɦɚɥьɧɨɫɬɿ ФD)(
1ɏɎ  ɞɨɦɿɧɭє ɧɚɞ ɜɟɤɬɨɪɧɨɸ 

ɮɭɧɤɰɿєɸ ɨɩɬɢɦɚɥьɧɨɫɬɿ ФD)(
2ɏɎ , ɬɨɛɬɨ Φ(X

1) ≥ Φ(X
2), ɹɤɳɨ 21

XX  . 

ȼɢɞɿɥɢɦɨ ɿɡ ɦɧɨɠɢɧɢ ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ DɎ ɩɿɞɦɧɨɠɢɧɭ ɬɨɱɨɤ Ф
*

Ф DD  , ɞɥɹ 

ɹɤɢɯ ɧɟɦɚє ɬɨɱɨɤ, ɳɨ ɞɨɦɿɧɭɸɬь ɧɚɞ ɧɢɦɢ. Ɇɧɨɠɢɧɚ ɚɪɝɭɦɟɧɬɿɜ X

*

X
DD  , ɳɨ 

ɜɿɞɩɨɜɿɞɚє ɦɧɨɠɢɧɿ ɮɭɧɤɰɿɣ *

ФD , ɧɚɡɢɜɚєɬьɫɹ ɦɧɨɠɢɧɨɸ ɉɚɪɟɬɨ Д176 – 178]. 

Ɉɫɤɿɥьɤɢ ɦɧɨɠɢɧɚ DɎ є ɨɩɭɤɥɨɸ, ɬɨ ɦɧɨɠɢɧɚ *

ФD  – є ɱɚɫɬɢɧɨɸ ɝɪɚɧɢɰɿ 

ɦɧɨɠɢɧɢ DɎ. ɋɟɪɟɞ ɬɨɱɨɤ ФD
*1

)( ɏɎ  ɿ ФD
*2

)( ɏɎ  ɧɟɦɚє ɛɿɥьɲɟ ɤɪɚɳɢɯ, 

ɨɫɤɿɥьɤɢ Ɏ1
(X

1
) > Ɏ1

(X
2), ɚɥɟ ɣ Ɏ2

(X
1
) > Ɏ2

(X
2). Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤɳɨ ФD

*ɏ , 

ɬɨ ФD
*

)( ɏɎ .  

ɇɟɯɚɣ ɬɟɩɟɪ ɚɪɝɭɦɟɧɬɢ, ɳɨ ɜɯɨɞɹɬь ɞɨ ɦɧɨɠɢɧɢ 
n

X
RD  , ɫɥɚɛɤɨɡɜ’ɹɡɚɧɿ ɿ 

ɹɜɥɹɸɬь ɫɨɛɨɸ ɞɟɹɤɭ «ɪɨɡɲɢɪɟɧɭ ɦɧɨɠɢɧɭ» «ɧɟ ɡɨɜɫɿɦ ɫɩɿɜɩɚɞɚɸɱɢɯ» 

ɚɪɝɭɦɟɧɬɿɜ n

X
RD ɊɈɁɒ

 [179]. ɉɨɛɭɞɭєɦɨ (ɪɢɫ. 4.2 ɚ) ɧɚ ɣɨɝɨ ɥɿɜɿɣ ɱɚɫɬɢɧɿ 

ɦɧɨɠɢɧɭ, ɹɤɚ ɫɤɥɚɞɚєɬьɫɹ ɿɡ ɞɜɨɯ ɚɪɝɭɦɟɧɬɿɜ: ɯ1 ɿ ɯ2, ɩɪɢɱɨɦɭ ɩɟɪɲɢɣ ɡ ɧɢɯ є 

ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɦ.  

ɐɟ ɨɡɧɚɱɚє, ɳɨ ɜɿɧ ɦɨɠɟ ɩɪɢɣɦɚɬɢ ɪɿɡɧɿ ɡɧɚɱɟɧɧɹ ɜ ɦɟɠɚɯ ɦɧɨɠɢɧɢ ɬɨɱɨɤ 

S, ɪɨɡɬɚɲɨɜɚɧɨʀ ɧɚ ɜɿɞɪɿɡɤɭ ɩɪɹɦɨʀ ɦɿɠ s
x min1  ɬɚ 

s
x max1 , ɩɚɪɚɥɟɥьɧɨʀ ɨɫɿ 0ɯ1. Ɂɚ 

ɞɨɩɨɦɨɝɨɸ ɜɟɤɬɨɪɧɨʀ ɰɿɥьɨɜɨʀ ɮɭɧɤɰɿʀ Φ(X), ɹɤɚ ɜɯɨɞɢɬь ɞɨ ɡɚɜɞɚɧɧɹ ɧɚ 

ɨɩɬɢɦɿɡɚɰɿɸ, ɬɨɱɤɚ ɏ0
 ɿɡ ɦɧɨɠɢɧɢ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɿɜ S ɜɿɞɨɛɪɚɠɚєɬьɫɹ 

ɧɚ ɬɨɱɤɭ ɿɡ ɦɧɨɠɢɧɢ ɡɧɚɱɟɧь ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ Ɏ(ɏ0); ɦɧɨɠɢɧɚ ɬɨɱɨɤ 

ɫɥɚɛɤɨɡɜ’ɹɡɚɧɨɝɨ ɚɪɝɭɦɟɧɬɭ S ɜɿɞɨɛɪɚɠɚєɬьɫɹ ɧɚ ɦɧɨɠɢɧɭ ɡɧɚɱɟɧь ɰɿɥьɨɜɢɯ 

ɮɭɧɤɰɿɣ Ɏ(ɏ0
).  

Ɋɨɡɲɢɪɟɧɚ ɦɧɨɠɢɧɚ n

X
RD ɊɈɁɒ

 ɩɪɢɩɭɫɬɢɦɢɯ ɭɦɨɜɨɸ ɡɚɞɚɱɿ ɡɧɚɱɟɧь n-

ɜɢɦɿɪɧɨɝɨ ɩɪɨɫɬɨɪɭ ɡɦɿɧɸɜɚɧɢɯ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɿɜ дS} 

ɜɿɞɨɛɪɚɠɚєɬьɫɹ ɧɚ ɪɨɡɲɢɪɟɧɭ ɦɧɨɠɢɧɭ sɊАɋШ
Ф RD   s-ɜɢɦіɪɧɢɯ ɩɪɨɫɬɨɪɿɜ 

ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ дΦ(S)} [2, 7].  
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɜɿɞɨɛɪɚɠɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɟɤɬɨɪɧɨʀ ɰɿɥьɨɜɨʀ 

ɮɭɧɤɰɿʀ Φ(X): ɬɨɱɤɢ ɏ0
 ɿɡ ɦɧɨɠɢɧɢ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɿɜ S ɧɚ ɬɨɱɤɭ ɿɡ 

ɦɧɨɠɢɧɢ ɡɧɚɱɟɧь ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ Ɏ(ɏ0); ɦɧɨɠɢɧɢ ɬɨɱɨɤ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɨɝɨ 

ɚɪɝɭɦɟɧɬɭ S ɧɚ ɦɧɨɠɢɧɭ ɡɧɚɱɟɧь ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ Ɏ(ɏ0); ɪɨɡɲɢɪɟɧɨʀ 

ɦɧɨɠɢɧɢ n

X
RD ɊɈɁɒ

 ɩɪɢɩɭɫɬɢɦɢɯ ɭɦɨɜɨɸ ɡɚɞɚɱɿ ɡɧɚɱɟɧь n-ɜɢɦɿɪɧɨɝɨ 

ɩɪɨɫɬɨɪɭ ɡɦɿɧɸɜɚɧɢɯ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɿɜ дSж (ɚ) ɧɚ ɪɨɡɲɢɪɟɧɭ 

ɦɧɨɠɢɧɭ sɊɈɁɒ
RDФ   s-ɜɢɦɿɪɧɢɯ ɩɪɨɫɬɨɪɿɜ ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ дΦ(S)} (ɛ) 

 

Ⱦɥɹ ɡɜ'ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɿɜ ɰɟɣ ɡɜ'ɹɡɨɤ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɹɤ ɮɿɤɫɨɜɚɧɟ 

ɡɧɚɱɟɧɧɹ x1 ɨɞɧɨɝɨ ɚɪɝɭɦɟɧɬɭ ɿ ɞɟɹɤɢɣ ɞɿɚɩɚɡɨɧ x2min – x2max ɿɫɧɭɜɚɧɧɹ ɞɪɭɝɨɝɨ 

[180, 181]. əɤɳɨ ɜɢɤɨɧɭєɬьɫɹ ɨɫɬɚɧɧɹ ɭɦɨɜɚ x2min ≤ x2 ≤ x2max, ɬɨ ɚɪɝɭɦɟɧɬ ɯ2 

ɡɚɜɠɞɢ ɦɨɠɧɚ ɡɚɮɿɤɫɭɜɚɬɢ ɧɚ ɨɞɧɨɦɭ ɡɧɚɱɟɧɧɿ (ɡɪɨɛɢɬɢ ɤɨɧɫɬɚɧɬɨɸ) ɛɟɡ 

ɩɨɪɭɲɟɧɧɹ ɭɦɨɜ ɡɜ’ɹɡɧɨɫɬɿ, ɩɟɪɟɯɨɞɹɱɢ ɩɪɢ ɰьɨɦɭ ɞɨ ɡɜɢɱɚɣɧɨʀ ɡɚɞɚɱɿ 

ɛɚɝɚɬɨɰɿɥьɨɜɨʀ ɨɩɬɢɦɿɡɚɰɿʀ. ɇɟɯɚɣ ɜɟɤɬɨɪ ɏ* ɧɟ ɨɩɬɢɦɚɥьɧɢɣ ɡɚ ɉɚɪɟɬɨ. Ɍɨɞɿ 

ɿɫɧɭє ɬɚɤɢɣ ɜɟɤɬɨɪ ɨɩɬɢɦɿɡɭɸɱɢɯ ɚɪɝɭɦɟɧɬɿɜ X
DX , ɳɨ 
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ɩɪɢɱɨɦɭ ɯɨɱɚ ɛ ɨɞɧɚ ɡ ɧɟɪɿɜɧɨɫɬɟɣ ɫɭɜɨɪɚ. Ɇɧɨɠɚɱɢ ɤɨɠɧɭ ɡ ɧɟɪɿɜɧɨɫɬɟɣ (4.1) 

ɧɚ ],1[, skk   ɿ ɞɨɞɚɸɱɢ, ɨɞɟɪɠɢɦɨ 
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Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɢɬɭɚɰɿɹ, ɤɨɥɢ ɞɨɫɹɝɧɭɬɚ ɟɮɟɤɬɢɜɧɿɫɬь ɡɚ ɉɚɪɟɬɨ – ɰɟ 

ɫɢɬɭɚɰɿɹ, ɤɨɥɢ ɜɫɿ ɜɢɝɨɞɢ ɜɿɞ ɡɦɿɧ ɚɪɝɭɦɟɧɬɿɜ ɜɢɱɟɪɩɚɧɿ Д182, 183]. ɉɪɨɬɟ, 

ɨɫɤɿɥьɤɢ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɿ ɫɢɫɬɟɦɢ ɨɩɬɢɦɿɡɭɸɬьɫɹ ɩɪɚɤɬɢɱɧɨ ɩɨ ɪɿɡɧɢɯ (ɯɨɱɚ ɣ 

ɛɥɢɡьɤɢɯ) ɨɩɬɢɦɿɡɭɸɱɢɯ ɜɟɤɬɨɪɚɯ ɚɪɝɭɦɟɧɬɿɜ (4.2), ɡ'ɹɜɥɹєɬьɫɹ ɞɨɞɚɬɤɨɜɚ 

ɩɚɪɚɞɨɤɫɚɥьɧɚ ɦɨɠɥɢɜɿɫɬь ɜɢɤɨɧɚɬɢ ɜɿɪɬɭɚɥьɧɭ ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥьɧɭ ɪɨɡɲɢɪɟɧɭ 

ɉɚɪɟɬɨ ɨɩɬɢɦɿɡɚɰɿɸ, ɬɨɛɬɨ ɨɩɬɢɦɿɡɚɰɿɸ «ɝɥɢɛɲɟ, ɧɿɠ ɡɚ ɉɚɪɟɬɨ». 

Ⱦɿɚɩɚɡɨɧ ɡɧɚɱɟɧь ɨɩɬɢɦɚɥьɧɢɯ ɡɚ ɉɚɪɟɬɨ ɪɿɲɟɧь ɜ ɨɛɥɚɫɬɿ ɩɪɢɩɭɫɬɢɦɢɯ 

ɡɧɚɱɟɧь ɧɚɞɚє ɤɨɪɢɫɧɭ ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɞɨɫɥɿɞɠɭɜɚɧɭ ɡɚɞɚɱɭ, ɹɤɳɨ ɰɿɥьɨɜɿ 

ɮɭɧɤɰɿʀ ɨɛɦɟɠɟɧɿ ɨɛɥɚɫɬɸ ɜɢɡɧɚɱɟɧɧɹ. ȼɟɪɯɧɿ ɝɪɚɧɢɰɿ ɨɩɬɢɦɚɥьɧɨʀ ɡɚ ɉɚɪɟɬɨ 

ɦɧɨɠɢɧɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ «ɿɞɟɚɥьɧɨɦɭ ɰɿɥьɨɜɨɦɭ ɜɟɤɬɨɪɿ» k
Rz . Ƀɨɝɨ 

ɤɨɦɩɨɧɟɧɬɢ zi ɨɞɟɪɠɭɸɬь ɲɥɹɯɨɦ ɦɚɤɫɢɦɿɡɚɰɿʀ ɤɨɠɧɨʀ ɰɿɥьɨɜɨʀ ɮɭɧɤɰɿʀ ɜ 

ɦɟɠɚɯ ɨɛɥɚɫɬɿ ɜɢɡɧɚɱɟɧɧɹ. 

Ɋɨɡɝɥɹɧɟɦɨ ɞɥɹ ɩɪɨɫɬɨɬɢ ɞɜɨɤɪɢɬɟɪɿɚɥьɧɭ ɡɚɞɚɱɭ ɨɩɬɢɦɿɡɚɰɿʀ ɞɜɨɯ 

ɮɭɧɤɰɿɣ ɨɞɧɨɝɨ (ɨɞɧɨɜɢɦɿɪɧɨɝɨ) ɚɪɝɭɦɟɧɬɭ. 

Ⱦɜɨɯɤɪɢɬɟɪɿɚɥьɧɢɣ ɉɚɪɟɬɨ-ɨɩɬɢɦɭɦ ɞɥɹ ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ f1(ɯ) ɿ f2(ɯ) 

ɦɨɠɟ ɛɭɬɢ ɩɨɥɿɩɲɟɧɢɣ, ɡɜɢɱɚɣɧɨ, ɭ ɩɟɪɟɧɨɫɧɨɦɭ ɡɧɚɱɟɧɧɿ, ɨɫɤɿɥьɤɢ ɮɚɤɬɢɱɧɨ 

ɨɞɢɧ ɡ ɤɨɦɩɨɧɟɧɬɿɜ 2 ɨɩɬɢɦɿɡɭɸɱɨɝɨ ɜɟɤɬɨɪɚ х ɮɚɤɬɢɱɧɨ «ɪɨɡɞɜɨɸєɬьɫɹ» ɧɚ 

ɧɟɪɿɜɧɿ ɨɞɢɧ ɨɞɧɨɦɭ 21 ɿ 22. 

Ɋɿɲɟɧɧɹ ɡɚɞɚɱ ɬɚɤɨɝɨ ɬɢɩɭ ɡɞɿɣɫɧɸɜɚɥɨɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɜɨɥɸɰɿɣɧɨɝɨ 

ɦɟɬɨɞɭ ɝɟɧɟɬɢɱɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ, ɚɞɚɩɬɨɜɚɧɨɝɨ ɞɨ ɫɥɚɛɤɨɡɜ’ɹɡɚɧɢɯ ɫɢɫɬɟɦ Д98, 

180, 181].  

Ɂɚɩɪɨɩɨɧɨɜɚɧɿ ɦɟɬɨɞɢ ɭɧɿɜɟɪɫɚɥьɧɨʀ ɟɜɨɥɸɰɿɣɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɣ ɦɨɞɟɥɿ, 

ɫɬɜɨɪɟɧɿ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɰɢɯ ɦɟɬɨɞɿɜ, ɛɭɥɢ ɜɢɤɨɪɢɫɬɚɧɿ ɩɪɢ ɩɨɛɭɞɨɜɿ ɩɿɞɫɢɫɬɟɦɢ 

ɨɩɬɢɦɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ. 
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Ⱦɥɹ ɨɞɧɨɜɢɦɿɪɧɨɝɨ ɚɪɝɭɦɟɧɬɭ ɿɫɧɭɸɬь ɬɪɢ ɜɢɩɚɞɤɢ ɨɩɬɢɦɿɡɚɰɿʀ, ɡɚɥɟɠɧɨ 

ɜɿɞ ɡɜ’ɹɡɧɨɫɬɿ ɰьɨɝɨ єɞɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɥɹ ɪɿɡɧɢɯ ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ. əɤɳɨ 

ɚɪɝɭɦɟɧɬɢ ɭ ɮɭɧɤɰɿɣ ɧɟ ɡɜ'ɹɡɚɧɿ, ɬɨ ɰɟ ɞɚє ɧɟɡɚɥɟɠɧɿ ɨɩɬɢɦɭɦɢ ɞɥɹ ɨɛɨɯ 

ɮɭɧɤɰɿʀ ɿ, ɨɞɧɨɱɚɫɧɨ, ɜɟɪɯɧɿ (ɩɪɢ ɦɚɤɫɢɦɿɡɚɰɿʀ) ɨɰɿɧɤɢ ɦɨɠɥɢɜɢɯ ɨɩɬɢɦɭɦɿɜ 

ɩɪɢ ɧɟɡɚɥɟɠɧɿɣ ɨɩɬɢɦɿɡɚɰɿʀ. əɤɳɨ ɚɪɝɭɦɟɧɬɢ ɫɢɥьɧɨɡɜ’ɹɡɚɧɿ, ɬɨ ɛɚɝɚɬɨɰɿɥьɨɜɚ 

ɡɚɞɚɱɚ ɨɩɬɢɦɿɡɚɰɿʀ ɜɢɪɿɲɭєɬьɫɹ «ɡɚ ɉɚɪɟɬɨ».  

Ɉɞɧɨɱɚɫɧɨ ɰɟ ɞɚє ɧɢɠɧɸ ɨɰɿɧɤɭ ɦɨɠɥɢɜɢɯ ɨɩɬɢɦɭɦɿɜ ɩɪɢ 

ɫɢɥьɧɨɡɜ’ɹɡɚɧɢɯ ɚɪɝɭɦɟɧɬɚɯ.  

Ɇɨɠɥɢɜɨ ɬɚɤɨɠ ɜɢɤɨɧɚɬɢ ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥьɧɭ ɪɨɡɲɢɪɟɧɭ ɉɚɪɟɬɨ 

ɨɩɬɢɦɿɡɚɰɿɸ ɝɥɢɛɲɟ, ɧɿɠ ɡɚ ɉɚɪɟɬɨ. Ɋɨɡɲɢɪɟɧɢɣ ɉɚɪɟɬɨ ɨɩɬɢɦɭɦ 

ɪɨɡɬɚɲɨɜɭєɬьɫɹ ɧɢɠɱɟ ɜɟɪɯɧьɨʀ ɬɚ ɜɢɳɟ ɧɢɠɧьɨʀ ɨɰɿɧɨɤ ɞɥɹ ɤɪɚɣɧɿɯ ɜɢɩɚɞɤɿɜ 

ɨɩɬɢɦɿɡɚɰɿʀ.  

 

 

4.3. Ɇɟɬɨɞ ɬɚ ɪɟɡɭɥьɬɚɬɢ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

 

 ɉɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɧɟ 

ɩɨɜɢɧɧɟ ɫɭɩɪɨɜɨɞɠɭɜɚɬɢɫь ɪɿɡɤɢɦ ɩɨɝɿɪɲɟɧɧɹɦ ɣɨɝɨ ɹɤɨɫɬɿ, ɬɨɛɬɨ, ɡɚ ɧɚɲɢɦ 

ɜɢɡɧɚɱɟɧɧɹɦ, ɞɨɫɬɨɜɿɪɧɨɫɬɿ. Ɉɫɤɿɥьɤɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɦɚɬɟɦɚɬɢɱɧɨ ɫɤɥɚɞɧɢɣ, ɛɟɡɩɨɫɟɪɟɞɧє ɨɰɿɧɸɜɚɧɧɹ ɰɿєʀ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɜɟɥьɦɢ 

ɭɬɪɭɞɧɟɧɟ. Ɍɨɦɭ ɜ ɪɨɛɨɬɿ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɧɭɜɚɬɢ ɨɰɿɧɤɭ ɞɨɫɬɨɜɿɪɧɨɫɬɿ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɟɨɪɿʀ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ. 

 

4.3.1 Ɇɟɬɨɞ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ 

ɉȻɄɆ 

 

Ɋɨɡɝɥɹɧɟɦɨ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɭ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɲɤɨɞɠɭɜɚɧɭ ȻɄɆ ɭ 

ɜɢɝɥɹɞɿ ɱɨɪɧɨɝɨ ɹɳɢɤɚ, ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɹɤɨɝɨ ɱɚɫɬɤɨɜɨ  

ɩɪɢɯɨɜɚɧɚ ɜɿɞ ɫɩɨɫɬɟɪɿɝɚɱɚ. ɇɟɯɚɣ ɧɚ ɜɢɯɨɞɿ ɨɛ'єɤɬɚ є ɞɟɹɤɚ ɞɨɜɿɥьɧɚ (ɧɟ 

ɨɛɨɜ'ɹɡɤɨɜɨ ɩɪɹɦɨ ɩɨɜ'ɹɡɚɧɚ ɡ ɣɨɝɨ ɫɬɪɭɤɬɭɪɨɸ) ɿɧɮɨɪɦɚɰɿɹ, ɩɟɪɟɬɜɨɪɸɸɱɢ ɹɤɭ 
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ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɟɹɤɨɝɨ «Ɇɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ» ɦɨɠɧɚ ɨɞɟɪɠɚɬɢ ɜɿɞɨɛɪɚɠɟɧɧɹ 

ɫɬɪɭɤɬɭɪɢ ɨɛ'єɤɬɚ ɭ ɜɢɝɥɹɞɿ ɞɟɹɤɨɝɨ ɡɜɚɠɟɧɨɝɨ ɝɪɚɮɚ (ɪɢɫ. 4.3) [3, 11].  

 

 

Ɇɟɬɨɞ  
ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɫɬɪɭɤɬɭɪɢ 

«ɉɟɪɟɞɚɜɚɱ»                         «Ʉɚɧɚɥ ɡɜ’ɹɡɤɭ»                         «ɉɪɢɣɦɚɱ» 

  Ȼɟɡɞɪɨɬɨɜɚ                                                                                    Ɋɨɡɩɿɡɧɚɧɚ 
ɤɨɦɩ’ɸɬɟɪɧɚ ɦɟɪɟɠɚ                                                                 ɫɬɪɭɤɬɭɪɚ ȻɄɆ 

 

 

Ɋɢɫɭɧɨɤ 4.3 – ɉɪɟɞɫɬɚɜɥɟɧɧɹ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɜ 

ɹɤɨɫɬɿ ɭɦɨɜɧɨɝɨ «ɤɚɧɚɥɭ ɡɜ’ɹɡɤɭ» 

 

Ɍɨɱɧɿɫɬь ɪɨɡɩɿɡɧɚɜɚɧɧɹ – ɰɟ ɹɤɿɫɬь ɜɢɦɿɪɸɜɚɧь, ɹɤɚ ɜɿɞɨɛɪɚɠɚє ɛɥɢɡьɤɿɫɬь 

ʀɯ ɪɟɡɭɥьɬɚɬɿɜ ɞɨ ɿɫɬɢɧɧɨɝɨ ɡɧɚɱɟɧɧɹ ɜɢɦɿɪɸɜɚɧɨʀ ɜɟɥɢɱɢɧɢ. ȼ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ 

ɦɨɜɚ ɣɞɟ ɩɪɨ ɛɥɢɡьɤɿɫɬь ɞɟɹɤɨɝɨ ɝɪɚɮɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ, ɨɬɪɢɦɚɧɨɝɨ ɜ 

ɪɟɡɭɥьɬɚɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ «ЇBMIІ», ɞɨ ɿɫɬɢɧɧɨɝɨ ɫɬɚɧɭ 

ɫɬɪɭɤɬɭɪɢ ɪɟɚɥьɧɨʀ ɜɢɦɿɪɸɜɚɧɨʀ ɉȻɄɆ Д184]. 

Ɂɜɿɫɧɨ, ɩɨɪɿɜɧɸɜɚɬɢ ɫɬɚɧɢ ɦɨɠɧɚ ɬɿɥьɤɢ ɬɨɞɿ, ɤɨɥɢ ɜɨɧɢ ɜɿɞɨɦɿ 

ɞɨɫɥɿɞɧɢɤɭ, ɬɨɦɭ ɞɥɹ ɰьɨɝɨ ɜ ɪɨɛɨɬɿ ɡɚɫɬɨɫɨɜɭɜɚɥɢ ɤɨɦɩ’ɸɬɟɪɧɢɣ ɟɤɫɩɟɪɢɦɟɧɬ, 

ɜ ɹɤɨɦɭ «ɧɟɜɿɞɨɦɭ» ɫɬɪɭɤɬɭɪɭ ɱɨɪɧɨɝɨ ɹɳɢɤɚ (ɞɢɜ. ɪɢɫ. 4.6) ɡɚɞɚɜɚɥɢ 

ɩɪɢɦɭɫɨɜɨ, ɚ ɪɨɡɩɿɡɧɚɧɚ ɫɬɪɭɤɬɭɪɚ ɨɬɪɢɦɭɜɚɥɚɫɹ ɿɡ ɡɚɞɚɧɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɫɢɫɬɟɦɢ «ЇBMIІ». 

Ɂɚɫɬɨɫɭєɦɨ ɞɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɬɨɱɧɨɫɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɬɟɨɪɿɸ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ ɚɛɨ ɟɧɬɪɨɩɿʀ ɨɛ’єɞɧɚɧɧɹ Д25, 26]. ȼɨɧɚ ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ 

ɪɨɡɪɚɯɭɧɤɿɜ ɟɧɬɪɨɩɿʀ ɜɡɚєɦɨɡɚɥɟɠɧɢɯ ɫɢɫɬɟɦ (ɟɧɬɪɨɩɿʀ ɫɩɿɥьɧɨʀ ɩɨɹɜɢ 

ɫɬɚɬɢɫɬɢɱɧɨ ɡɚɥɟɠɧɢɯ ɩɨɜɿɞɨɦɥɟɧь) ɿ ɩɨɡɧɚɱɚєɬьɫɹ H(AB), ɞɟ A ɯɚɪɚɤɬɟɪɢɡɭє 

ɩɟɪɟɞɚɜɚɱ, ɚ B – ɩɪɢɣɦɚɱ Д21, 185]. Ⱦɥɹ ɩɪɟɞɫɬɚɜɢɦɨ ɩɪɨɰɟɫ ɦɨɞɟɥɸɜɚɧɧɹ 
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ɩɪɢɯɨɜɚɧɨʀ ɫɬɪɭɤɬɭɪɢ ɭ ɜɢɝɥɹɞɿ ɥɚɧɰɸɠɤɚ «ɉɟɪɟɞɚɜɚɱ → Ʉɚɧɚɥ ɡɜ'ɹɡɤɭ → 

ɉɪɢɣɦɚɱ» (ɞɢɜ. ɪɢɫ. 4.6) [4, 18, 24] 

ȼɡɚєɦɨɡɜ'ɹɡɨɤ ɩɟɪɟɞɚɧɢɯ ɿ ɨɬɪɢɦɚɧɢɯ ɫɢɝɧɚɥɿɜ ɨɩɢɫɭєɬьɫɹ ɣɦɨɜɿɪɧɨɫɬɹɦɢ 

ɫɩɿɥьɧɢɯ ɩɨɞɿɣ p(aibj), ɿ ɞɥɹ ɩɨɜɧɨɝɨ ɨɩɢɫɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ «ɤɚɧɚɥɭ», ɬɨɛɬɨ 

ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɡɚ ɣɨɝɨ ɞɨɩɨɦɨɝɨɸ, ɩɨɬɪɿɛɧɚ 

ɬɿɥьɤɢ ɨɞɧɚ ɦɚɬɪɢɰɹ: 

 

       
       

       

       mmjmmmm

mijiiii

mj

mj

mj

bapbapbapbapa

bapbapbapbapa

bapbapbapbapa

bapbapbapbapa

bbbb















21

21

2222122

1121111

21

              (4.6) 

 

Ɉɱɟɜɢɞɧɨ, ɫɭɦɚ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɫɬɨɜɩɰɹ ɡ ɧɨɦɟɪɨɦ j ɜ (4.3) ɞɚє p(bj), ɫɭɦɚ 

ɪɹɞɤɚ ɡ ɧɨɦɟɪɨɦ i є p(ai), ɚ ɫɭɦɚ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɦɚɬɪɢɰɿ (4.3) ɞɨɪɿɜɧɸє 1. 

ɋɩɿɥьɧɚ ɣɦɨɜɿɪɧɿɫɬь p(aibj) ɩɨɞɿɣ ai ɿ bj ɨɛɱɢɫɥɸєɬьɫɹ ɹɤ ɞɨɛɭɬɨɤ ɜɢɯɿɞɧɨʀ ɬɚ 

ɭɦɨɜɧɨʀ ɣɦɨɜɿɪɧɨɫɬɟɣ: 

 

p(aibj) = p(ai) ·p(bjai) = p(bj)· p(aibj).                             (4.4) 

 

ɍɦɨɜɧɿ ɣɦɨɜɿɪɧɨɫɬɿ ɪɨɡɪɚɯɨɜɭɸɬьɫɹ ɡɚ ɮɨɪɦɭɥɨɸ Ȼɚɣєɫɚ. ȼɨɧɚ ɞɨɡɜɨɥɹє 

«ɩɟɪɟɫɬɚɜɢɬɢ ɩɪɢɱɢɧɭ ɬɚ ɧɚɫɥɿɞɨɤ»: ɩɨ ɜɿɞɨɦɨɦɭ ɮɚɤɬɭ ɩɨɞɿʀ ɨɛɱɢɫɥɢɬɢ 

ɣɦɨɜɿɪɧɿɫɬь ɬɨɝɨ, ɳɨ ɜɨɧɚ ɛɭɥɚ ɜɢɤɥɢɤɚɧɚ ɞɚɧɨɸ ɩɪɢɱɢɧɨɸ. 

ɉɨɞɿʀ, ɳɨ ɜɿɞɛɢɜɚɸɬь ɞɿɸ «ɩɪɢɱɢɧ», ɭ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɡɜɢɱɚɣɧɨ ɧɚɡɢɜɚɸɬь 

ɝіɩɨɬɟɡɚɦɢ, ɨɫɤɿɥьɤɢ ɜɨɧɢ – ɩɟɪɟɞɛɚчɭɜɚɧі ɩɨɞɿʀ, ɳɨ ɨɛɭɦɨɜɢɥɢ ɞɚɧɿ.  

Ȼɟɡɭɦɨɜɧɭ ɣɦɨɜɿɪɧɿɫɬь ɫɩɪɚɜɟɞɥɢɜɨɫɬɿ ɝɿɩɨɬɟɡɢ ɧɚɡɢɜɚɸɬь ɚɩɪіɨɪɧɨɸ 

(ɧɚɫɤɿɥьɤɢ ɣɦɨɜɿɪɧɚ ɩɪɢɱɢɧɚ ɜɡɚɝɚɥі), ɚ ɭɦɨɜɧɭ – ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɮɚɤɬɭ ɩɨɞɿʀ, ɳɨ 

ɜɿɞɛɭɥɚɫɹ, – ɚɩɨɫɬɟɪіɨɪɧɨɸ (ɧɚɫɤɿɥьɤɢ ɣɦɨɜɿɪɧɨɸ ɩɪɢɱɢɧɚ ɜɢɹɜɢɥɚɫɹ ɡ 



 119 

ɭɪɚɯɭɜɚɧɧɹɦ ɞɚɧɢɯ ɩɪɨ ɩɨɞіɸ). 

Ɏɨɪɦɭɥɚ Ȼɚɣєɫɚ є ɜɚɠɥɢɜɢɦ ɧɚɫɥɿɞɤɨɦ ɡ ɮɨɪɦɭɥɢ ɩɨɜɧɨʀ ɣɦɨɜɿɪɧɨɫɬɿ 

ɩɨɞɿʀ, ɳɨ ɡɚɥɟɠɢɬь ɜɿɞ ɞɟɤіɥьɤɨɯ ɧɟɫɩɿɥьɧɢɯ ɝɿɩɨɬɟɡ (ɿ ɬɿɥьɤɢ ɜɿɞ ɧɢɯ!): 

 

         .
1

i

N

i
i ABPAPBP 


                                        (4.5) 

 

ɞɟ P(B) – ɿɦɨɜɿɪɧɿɫɬь ɧɚɫɬɚɧɧɹ ɩɨɞɿʀ B, ɳɨ ɡɚɥɟɠɢɬь ɜɿɞ ɪɹɞɭ ɝɿɩɨɬɟɡ Ai, ɹɤɳɨ 

ɜɿɞɨɦɿ ɫɬɭɩɟɧɿ ɜɿɪɨɝɿɞɧɨɫɬɿ ɰɢɯ ɝɿɩɨɬɟɡ (ɧɚɩɪɢɤɥɚɞ, ɜɢɦɿɪɹɧɿ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨ).  

ȼ ɧɟɿɞɟɚɥьɧɿɣ ɦɨɞɟɥɿ ɩɪɨ ɿɡɨɦɨɪɮɧɿɫɬь ɩɨɞɿɣ А ɢ В ɦɨɠɧɚ ɫɭɞɢɬɢ ɬɿɥьɤɢ ɡ 

ɞɟɹɤɨɸ ɣɦɨɜɿɪɧɿɫɬɸ, ɦɟɧɲɨɸ ɡɚ 1. Ȼɿɥьɲɟ ɬɨɝɨ, ɪɿɡɧɢɰɹ ɦɿɠ 1 ɬɚ ɰɿєɸ 

ɣɦɨɜɿɪɧɿɫɬɸ – (1 – Ɋ(В)) – ɦɨɠɟ ɫɥɭɠɢɬɢ ɦɿɪɨɸ ɚɞɟɤɜɚɬɧɨɫɬɿ ɦɨɞɟɥɿ ɬɚ ɬɨɱɧɨɫɬɿ 

ɜɫьɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, є ɜɫɿ ɞɚɧɿ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɟɧɬɪɨɩɿɣ ɞɠɟɪɟɥɚ ɬɚ ɩɪɢɣɦɚɱɚ: 

 

       











i j
ji

j
ji bapbapAH log ,                          (4.6) 

       









j i
ji

i
ji bapbapBH log .                          (4.7) 

 

ȼɡɚєɦɧɚ ɟɧɬɪɨɩɿɹ ɨɛɱɢɫɥɸєɬьɫɹ ɩɨɫɥɿɞɨɜɧɢɦ ɩɿɞɫɭɦɨɜɭɜɚɧɧɹɦ ɩɨ ɪɹɞɤɚɯ 

(ɚɛɨ ɩɨ ɫɬɨɜɩɰɹɯ) ɭɫɿɯ ɣɦɨɜɿɪɧɨɫɬɟɣ ɦɚɬɪɢɰɿ, ɩɨɦɧɨɠɟɧɢɯ ɧɚ ʀɯɧɿɣ ɥɨɝɚɪɢɮɦ: 

 

     
i

ji
j

ji bapbapABH log
.                           (4.8) 

 

Ɉɞɢɧɢɰɹ ɜɢɦɿɪɸɜɚɧɧɹ – ɛɿɬ/ɞɜɚ ɫɢɦɜɨɥɢ, ɰɟ ɩɨɹɫɧɸєɬьɫɹ ɬɢɦ, ɳɨ 
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ɜɡɚєɦɧɚ ɟɧɬɪɨɩɿɹ ɨɩɢɫɭє ɧɟɜɢɡɧɚɱɟɧɿɫɬь ɧɚ ɩɚɪɿ ɫɢɦɜɨɥɿɜ: ɜɿɞɩɪɚɜɥɟɧɨɝɨ ɣ 

ɨɬɪɢɦɚɧɨɝɨ. ɒɥɹɯɨɦ ɧɟɫɤɥɚɞɧɢɯ ɩɟɪɟɬɜɨɪɟɧь ɬɚɤɨɠ ɨɞɟɪɠɭєɦɨ: 

 

H(AB) = H(A) + H(BA) = H(B) + H(AB).                        (4.9) 

 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɹɤɳɨ ɪɨɡɩɿɡɧɚɧɚ ɫɬɪɭɤɬɭɪɚ ɉȻɄɆ ɩɨɜɧɿɫɬɸ ɜɿɞɬɜɨɪɸє 

ɫɬɪɭɤɬɭɪɭ ɱɨɪɧɨɝɨ ɹɳɢɤɚ (ɬɨɛɬɨ ɹɤɳɨ ɪɨɡɩɿɡɧɚɧɢɣ ɨɛɪɚɡ ɫɬɪɭɤɬɭɪɢ ɿɡɨɦɨɪɮɧɢɣ 

ɨɛ’єɤɬɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ), ɬɨ ɦɨɠɧɚ ɜɜɚɠɚɬɢ, ɳɨ «ɤɚɧɚɥ ɡɜ’ɹɡɤɭ», ɹɤɢɣ ɜɿɞɿɝɪɚє 

ɪɨɥь ɦɟɬɨɞɚ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɪɚɰɸє ɛɟɡ ɩɨɦɢɥɨɤ. ȼ ɰьɨɦɭ ɜɢɩɚɞɤɭ ɣɦɨɜɿɪɧɿɫɬь 

ɜɿɞɫɭɬɧɨɫɬɿ ɟɥɟɦɟɧɬɚ ɨɛɪɚɡɚ ɞɨɪɿɜɧɸє ɣɦɨɜɿɪɧɨɫɬɿ ɜɿɞɦɨɜɢ ɿɡɨɦɨɪɮɧɨɝɨ ɣɨɦɭ 

ɟɥɟɦɟɧɬɚ ɉȻɄɆ, ɚ ɦɚɬɪɢɰɹ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ ɛɭɞɟ ɞɿɚɝɨɧɚɥьɧɨɸ: 
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H(AB)
.          (4.10) 

 

ȼɿɞɩɨɜɿɞɧɨ, ɭ ɰьɨɦɭ ɜɢɩɚɞɤɭ: 

 

 
11

bap  +  
22

bap  + … +Δ  mmbap  = 1,                            (4.11) 

 

ɿ ɬɨɱɧɿɫɬь ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɟɠ ɛɭɞɟ ɩɪɢɣɧɹɬɚ ɡɚ 1. 

əɤɳɨ ɪɨɡɩɿɡɧɚɧɢɣ ɨɛɪɚɡ ɧɟɿɞɟɚɥьɧɢɣ («ɤɚɧɚɥ ɡɜ’ɹɡɤɭ» ɦɚє ɡɚɜɚɞɢ), ɬɨ 

ɞɿɚɝɨɧɚɥь ɦɚɬɪɢɰɿ (4.13) «ɪɨɡɦɢɜɚєɬьɫɹ» ɬɢɦ ɛɿɥьɲɟ, ɱɢɦ ɦɟɧɲ ɬɨɱɧɢɣ ɩɪɨɰɟɫ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ.  

ɉɨɞɿɛɧɟ ɪɨɡɦɢɬɬɹ, ɬɚɤɢɦ ɱɢɧɨɦ, є ɦɿɪɨɸ ɚɞɟɤɜɚɬɧɨɫɬɿ ɨɛɪɚɡɚ ɬɚ ɬɨɱɧɨɫɬɿ 

ɜɫьɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. Ɉɫɤɿɥьɤɢ, ɹɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɜɢɳɟ, ɫɭɦɚ ɭɫіɯ 
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ɟɥɟɦɟɧɬɿɜ ɦɚɬɪɢɰɿ Н(АВ) ɡɚɜɠɞɢ ɞɨɪɿɜɧɸє ɨɞɢɧɢɰɿ, ɛɭɞь-ɹɤɟ «ɪɨɡɦɢɬɬɹ» 

ɞɿɚɝɨɧɚɥɿ ɜ (4.10) ɩɪɢɡɜɟɞɟ ɞɨ ɡɦɟɧɲɟɧɧɹ ɫɭɦɢ (4.10) ɧɢɠɱɟ 1, ɚ ɨɬɠɟ ɿ ɬɨɱɧɿɫɬь 

ɛɭɞɟ, ɜɿɞɩɨɜɿɞɧɨ, ɦɟɧɲɨɸ. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɩɪɨɩɨɧɭєɬьɫɹ ɜɢɪɚɡ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɬɨɱɧɨɫɬɿ 

(ɞɨɫɬɨɜɿɪɧɨɫɬɿ) ɪɨɡɩɿɡɧɚɜɚɧɧɹ: 

 

Δ =  
11

bap  +  
22

bap  + … +Δ  mmbap .                        (4.12) 

 

əɤɳɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥьɧɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɛɪɚɡ ɜ ɞɟɹɤɨɦɭ ɫɟɧɫɿ 

(ɞɨɩɭɫɬɢɦɨʀ ɬɨɱɧɨɫɬɿ ɜɿɞɬɜɨɪɟɧɧɹ) ɚɞɟɤɜɚɬɧɢɣ ɜɿɞɩɨɜɿɞɧɿɣ ɫɬɪɭɤɬɭɪɿ ɉȻɄɆ 

ɨɛ’єɤɬɭ, ɬɨ ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɧɨɜɚɧɭ ɧɚ ɰьɨɦɭ ɦɟɬɨɞɿ 

ɫɢɫɬɟɦɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ ɜɿɞɬɜɨɪɟɧɧɹ «ЇBMIІ».  

 

4.3.2 Ɋɟɡɭɥьɬɚɬɢ ɨɰɿɧɸɜɚɧɧɹ ɹɤɨɫɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ 

ɜɿɞɧɨɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ȻɄɆ 

 

Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɬɨɱɧɨɫɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ ɜɢɤɨɧɭɜɚɥɢ 

ɟɤɫɩɟɪɢɦɟɧɬɢ ɧɚ ɪɟɚɥьɧɢɯ, ɚɥɟ ɩɨɲɤɨɞɠɭɜɚɧɢɯ «ɜɪɭɱɧɭ» ɲɥɹɯɨɦ 

«ɜɢɤɥɸɱɟɧɧɹ» ɭ ɜɢɩɚɞɤɨɜɨɦɭ ɩɨɪɹɞɤɭ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɛɟɡɞɪɨɬɨɜɢɯ 

ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ.  

Ɍɚɤɚ ɦɟɬɨɞɢɤɚ ɧɚɞɚɜɚɥɚ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

«ɩɨɬɨɱɧɨɝɨ» ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ ɬɚɤɿ ɠ ɪɟɚɥьɧɿ ɫɢɝɧɚɥɢ С(t), ɹɤɿ 

ɨɬɪɢɦɭɜɚɥɢ ɜɿɞ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɳɨ ɜ ɟɤɫɩɟɪɢɦɟɧɬɿ ɭɦɨɜɧɨ ɡɚɥɢɲɚɥɢɫɹ 

ɩɪɚɰɟɡɞɚɬɧɢɦɢ. 

ɇɚɬɭɪɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɧɚ ɪɟɚɥьɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠɚɯ 

ɩɨɤɚɡɚɥɢ, ɳɨ ɬɨɱɧɿɫɬь ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ 

(ɡɚ ɮɨɪɦɭɥɨɸ 4.12), ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɨɬɨɬɢɩɨɦ, ɹɤɢɣ ɞɟɬɚɥьɧɨ ɨɩɢɫɚɧɢɣ ɜ 

Ɋɨɡɞɿɥɿ 2, ɞɟɳɨ ɡɧɢɠɭєɬьɫɹ (ɪɢɫ. 4.4).  

Ɉɞɧɚɤ ɰɹ ɜɬɪɚɬɚ ɡ ɥɢɲɤɨɦ ɨɤɭɩɚєɬьɫɹ ɲɜɢɞɤɿɫɬɸ ɪɨɛɨɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 

ɦɟɬɨɞɭ. 
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Ɋɢɫɭɧɨɤ 4.4 – ɉɨɪɿɜɧɹɧɧɹ ɬɨɱɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɟɬɨɞɭ-

ɩɪɨɬɨɬɢɩɭ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ 

 

ɐɟ ɞɨɡɜɨɥɹє ɜɱɚɫɧɨ «ɜɤɥɸɱɚɬɢ» ɩɪɨɰɟɫ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ ɦɟɪɟɠɿ 

ɿ ɧɟ ɞɨɩɭɫɤɚɬɢ, ɜ ɪɟɡɭɥьɬɚɬɿ, ɞɭɠɟ ɝɥɢɛɨɤɨɝɨ «ɩɪɨɫɿɞɚɧɧɹ» ʀʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 

(ɪɢɫ. 4.5), ɳɨ ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɨ ɜ ɭɦɨɜɚɯ ɪɨɛɨɬɢ ɫɚɦɟ ɩɨɲɤɨɞɠɭɜɚɧɨʀ 

ɦɟɪɟɠɿ.  

əɤ ɛɚɱɢɦɨ ɡ ɪɢɫ. 4.5, ɡɦɟɧɲɟɧɧɹ ɬɟɪɦɿɧɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɧɚ ɬɪɢ ɿɬɟɪɚɰɿʀ 

ɠɢɬɬєɜɨɝɨ ɰɢɤɥɭ ȻɄɆ ɞɨɡɜɨɥɹє ɧɚ 25 % ɡɧɢɡɢɬɢ ɜɟɥɢɱɢɧɭ «ɩɪɨɫɿɞɚɧɧɹ» 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ.  

 

4.3.3 ɉɪɚɤɬɢɱɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ɫɢɫɬɟɦ  

 

Ⱦɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɨɩɟɪɚɬɢɜɧɨʀ ɨɛɫɬɚɧɨɜɤɢ ɬɚ ɨɬɪɢɦɚɧɧɹ ɜɿɞɟɨ-ɮɨɬɨ ɞɚɧɢɯ 

ɞɥɹ ɩɪɨɬɢɩɨɜɿɬɪɹɧɨʀ ɨɛɨɪɨɧɢ ɜ Ɂɛɪɨɣɧɢɯ ɫɢɥɚɯ ɍɤɪɚʀɧɢ ɡɚɫɬɨɫɨɜɭєɬьɫɹ 

ɛɟɡɩɿɥɨɬɧɢɣ ɥɿɬɚɥьɧɢɣ ɚɩɚɪɚɬ – ɤɜɚɞɪɨɤɨɩɬɟɪ, ɧɚ ɹɤɢɯ ɛɭɥɚ ɜɫɬɚɧɨɜɥɟɧɚ ɉȻɄɆ. 

ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ ɤɨɦɿɫɿɹ, ɜɢɡɧɚɱɟɧɚ ɪɿɲɟɧɧɹɦ ɧɚɱɚɥьɧɢɤɚ 

Ɋɨɡɜɿɞɭɜɚɥьɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɲɬɚɛɭ Ʉɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Ɂɛɪɨɣɧɢɯ 

ɋɢɥ ɍɤɪɚʀɧɢ ɜ ɩɟɪɿɨɞ ɡ 14 ɛɟɪɟɡɧɹ 2015 ɪɨɤɭ ɞɨ 25 ɛɟɪɟɡɧɹ 2015 ɪɨɤɭ ɩɪɨɜɟɥɚ 
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ɚɧɚɥɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɡɭɥьɬɚɬɿɜ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɜ 

Ɋɨɡɜɿɞɭɜɚɥьɧɨɦɭ ɭɩɪɚɜɥɿɧɧɹ ɲɬɚɛɭ Ʉɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Ɂɛɪɨɣɧɢɯ 

ɋɢɥ ɍɤɪɚʀɧɢ. 
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Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɩɿɞɜɢɳɟɧɧɹ ɪɿɜɧɹ ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ ɉȻɄɆ ɩɪɢ 

ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɨɜɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

 

ɉɪɚɤɬɢɱɧɢɦ ɪɟɡɭɥьɬɚɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɫɤɥɚɞɨɜɿ ɿɧɬɟɥɟɤɬɭɚɥьɧɨʀ ɫɢɫɬɟɦɢ 

«ЇBMIІ» (objects with elements, inaccessible to monitoring) ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɨɛ'єɤɬɿɜ ɡ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ, ɞɨ ɹɤɢɯ ɫɥɿɞ, ɡɨɤɪɟɦɚ, ɜɿɞɧɟɫɬɢ 

ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠɿ, ɱɚɫɬɤɨɜɨ ɜɫɬɚɧɨɜɥɟɧɿ ɧɚ ɛɟɡɩɿɥɨɬɧɢɯ ɥɿɬɚɥьɧɢɯ 

ɚɩɚɪɚɬɚɯ – ɞɪɨɧɚɯ. 
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ȼɢɤɨɪɢɫɬɚɧɧɹ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɦɟɬɨɞɭ ɤɨɦɩ'ɸɬɟɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɬɚ 

ɜɿɞɬɜɨɪɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɨɛ’єɤɬɿɜ ɿɡ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ 

ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ ɞɨɡɜɨɥɹє ɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟɧɟɦ ɣɦɨɜɿɪɧɨɫɬɿ ɨɰɿɧɢɬɢ 

ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɦɟɪɟɠɿ, ɚ ɫɚɦɟ ɜɢɛɭɬɬɹ ɡ ɥɚɞɭ ɞɟɹɤɢɯ ʀʀ ɟɥɟɦɟɧɬɿɜ ɩɨ ɫɢɝɧɚɥɚɯ, 

ɨɬɪɢɦɚɧɢɯ ɜɿɞ ɡɚɜɿɞɨɦɨ ɫɩɪɚɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɸɬьɫɹ ɧɚ ɛɚɡɨɜɢɯ 

ɩɨɡɢɰɿɹɯ. 

ɉɪɚɤɬɢɤɚ ɩɿɞɬɜɟɪɞɠɭє ɩɨɡɢɬɢɜɧɢɣ ɜɩɥɢɜ ɧɨɜɨɝɨ ɦɟɬɨɞɭ ɧɚ ɦɨɠɥɢɜɿɫɬь 

ɩɪɢɫɤɨɪɟɧɧɹ ɫɜɨєɱɚɫɧɨɝɨ ɪɟɦɨɧɬɭ ɬɚ ɡɚɦɿɧɢ ɩɨɲɤɨɞɠɟɧɢɯ ɟɥɟɦɟɧɬɿɜ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɳɨ ɝɚɪɚɧɬɭє ɩɿɞɜɢɳɟɧɧɹ ɡɚɝɚɥьɧɨɝɨ ɪɿɜɧɹ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɨɫɬɚɧɧьɨʀ ɧɚ 22,3 – 26,3 %.  

ɉɿɞ ɱɚɫ ɪɨɛɨɬɢ ɤɨɦɿɫɿʀ ɡ’ɹɫɨɜɚɧɨ, ɳɨ ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ 

ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫь ɜ ɩɨɜɫɹɤɞɟɧɧɿɣ ɞɿɹɥьɧɨɫɬɿ Ɋɨɡɜɿɞɭɜɚɥьɧɨɝɨ 

ɭɩɪɚɜɥɿɧɧɹ ɲɬɚɛɭ Ʉɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Ɂɛɪɨɣɧɢɯ ɋɢɥ ɍɤɪɚʀɧɢ ɩɿɞ 

ɱɚɫ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɤɨɦɩɥɟɤɬɭ ɫɢɥ ɬɚ ɡɚɫɨɛɿɜ ɪɨɡɜɿɞɤɢ ɨɩɟɪɚɬɢɜɧɢɯ 

ɤɨɦɚɧɞɭɜɚɧь (Ⱦɨɞɚɬɨɤ ȼ). 

 

 

4.4 ȼɢɫɧɨɜɤɢ 

 

1. ɉɪɚɤɬɢɱɧɢɦ ɪɟɡɭɥьɬɚɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɿɧɬɟɥɟɤɬɭɚɥьɧɚ ɫɢɫɬɟɦɚ 

«ЇBMIІ» (objects with elements, inaccessible to monitoring) ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɨɛ'єɤɬɿɜ ɡ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ, ɞɨ ɹɤɢɯ ɫɥɿɞ, ɡɨɤɪɟɦɚ, ɜɿɞɧɟɫɬɢ 

ɩɨɲɤɨɞɠɭɜɚɧɿ ɛɟɡɞɪɨɬɨɜɿ ɤɨɦɩ’ɸɬɟɪɧɿ ɦɟɪɟɠɿ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ, 

ɱɚɫɬɤɨɜɨ ɜɫɬɚɧɨɜɥɟɧɿ ɧɚ ɛɟɡɩɿɥɨɬɧɢɯ ɥɿɬɚɥьɧɢɯ ɚɩɚɪɚɬɚɯ – ɞɪɨɧɚɯ. 

2. ɍ ɡɚɞɚɱɚɯ ɩɿɞɬɪɢɦɤɢ ɩɪɢɣɧɹɬɬɹ ɨɩɬɢɦɚɥьɧɢɯ ɪɿɲɟɧь ɡ ɜɿɞɧɨɜɥɟɧɧɹ 

ɉȻɄɆ ɱɚɫɬɨ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬь ɜ ɪɨɡɜ’ɹɡɚɧɧɿ ɩɨɞɿɛɧɢɯ ɡɚɞɚɱ ɨɞɧɨɱɚɫɧɨ ɩɨ 

ɞɟɤɿɥьɤɨɦ ɮɭɧɤɰɿɹɦ ɨɩɬɢɦɚɥьɧɨɫɬɿ (ɰɿɥьɨɜɢɦ ɮɭɧɤɰɿɹɦ). Ɂɜɢɱɚɣɧɨ, ɰɿ ɮɭɧɤɰɿʀ 

ɫɭɩɟɪɟɱɥɢɜɿ, ɿ ɨɩɬɢɦɿɡɚɰɿɹ ɩɨ ɤɨɠɧɿɣ ɡ ɧɢɯ ɩɪɢɡɜɨɞɢɬь ɞɨ ɪɿɡɧɢɯ ɨɩɬɢɦɚɥьɧɢɯ 

ɡɧɚɱɟɧь ɜɟɤɬɨɪɚ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɚɪɝɭɦɟɧɬɿɜ. Ⱥɥɟ, ɹɤɳɨ ɚɪɝɭɦɟɧɬɢ ɪɿɡɧɢɯ 
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ɰɿɥьɨɜɢɯ ɮɭɧɤɰɿɣ ɩɨɜɧɿɫɬɸ ɚɛɨ ɱɚɫɬɤɨɜɨ ɡɜ’ɹɡɚɧɿ ɦɿɠ ɫɨɛɨɸ, ɡɚɞɚɱɚ ɩɨɲɭɤɭ 

ɨɩɬɢɦɚɥьɧɨɝɨ ɪɿɲɟɧɧɹ, ɡ ɨɞɧɨɝɨ ɛɨɤɭ, ɭɫɤɥɚɞɧɸєɬьɫɹ, ɚ ɡ ɿɧɲɨɝɨ, – ɧɚɞɚє ɧɨɜɿ 

ɦɨɠɥɢɜɨɫɬɿ ɡ ɜɿɞɧɨɜɥɟɧɧɹ ɉȻɄɆ. 

3. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɞɜɚ ɩɿɞɯɨɞɢ ɞɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 

ɩɨɲɤɨɞɠɟɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɦɟɪɟɠ. ɉɟɪɲɢɣ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ 

«ɝɚɪɹɱɨɝɨ» ɪɟɡɟɪɜɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɬɨɛɬɨ ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɫɬɪɭɤɬɭɪɧɨʀ 

ɩɨɜɧɨɬɢ, ɞɪɭɝɢɣ – ɪɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɣ ɬɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɸɬьɫɹ 

ɩɪɚɰɟɡɞɚɬɧɢɦɢ. Ɂɚɜɞɚɧɧɹ ɜɱɚɫɧɨɝɨ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ 

ɛɚɝɚɬɨɰɿɥьɨɜɨʀ ɛɚɝɚɬɨɟɤɫɬɪɟɦɚɥьɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɿɡ ɡɜ’ɹɡɚɧɢɦɢ ɨɩɬɢɦɿɡɚɰɿɣɧɢɦɢ 

ɚɪɝɭɦɟɧɬɚɦɢ. ȼ ɪɨɛɨɬɿ ʀʀ ɜɢɪɿɲɭɜɚɥɢ ɦɨɞɟɪɧɿɡɨɜɚɧɢɦ ɟɜɨɥɸɰɿɣɧɢɦ ɦɟɬɨɞɨɦ.  

4. ɉɿɞɜɢɳɟɧɧɹ ɨɩɟɪɚɬɢɜɧɨɫɬɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɉȻɄɆ ɧɟ 

ɩɨɜɢɧɧɟ ɫɭɩɪɨɜɨɞɠɭɜɚɬɢɫь ɪɿɡɤɢɦ ɩɨɝɿɪɲɟɧɧɹɦ ɣɨɝɨ ɹɤɨɫɬɿ, ɬɨɛɬɨ, ɡɚ ɧɚɲɢɦ 

ɜɢɡɧɚɱɟɧɧɹɦ, ɞɨɫɬɨɜɿɪɧɨɫɬɿ. Ɉɫɤɿɥьɤɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ ɪɨɡɩɿɡɧɚɜɚɧɧɹ 

ɦɚɬɟɦɚɬɢɱɧɨ ɫɤɥɚɞɧɢɣ, ɛɟɡɩɨɫɟɪɟɞɧє ɨɰɿɧɸɜɚɧɧɹ ɰɿєʀ ɞɨɫɬɨɜɿɪɧɨɫɬɿ ɜɟɥьɦɢ 

ɭɬɪɭɞɧɟɧɟ. Ɍɨɦɭ ɜ ɪɨɛɨɬɿ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɤɨɧɭɜɚɬɢ ɨɰɿɧɤɭ ɞɨɫɬɨɜɿɪɧɨɫɬɿ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɟɨɪɿʀ ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ. 

5. ɇɚɬɭɪɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɧɚ ɪɟɚɥьɧɢɯ, ɚɥɟ ɩɨɲɤɨɞɠɭɜɚɧɢɯ «ɜɪɭɱɧɭ» 

ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠɚɯ ɩɨɤɚɡɚɥɢ, ɳɨ ɹɤɿɫɬь (ɬɨɱɧɿɫɬь, 

ɞɨɫɬɨɜɿɪɧɿɫɬь) ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ, ɭ 

ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɨɬɨɬɢɩɨɦ, ɞɟɳɨ ɡɧɢɠɭєɬьɫɹ. Ɉɞɧɚɤ ɰɹ ɜɬɪɚɬɚ ɩɨɜɧɿɫɬɸ 

ɨɤɭɩɚєɬьɫɹ ɨɩɟɪɚɬɢɜɧɿɫɬɸ ɪɨɛɨɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ, ɳɨ ɞɨɡɜɨɥɹє ɜɱɚɫɧɨ 

ɡɚɩɭɫɤɚɬɢ ɩɪɨɰɟɫ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɿ ɧɟ 

ɞɨɩɭɫɤɚɬɢ, ɜ ɪɟɡɭɥьɬɚɬɿ, ɡɧɚɱɧɨɝɨ ɡɧɢɠɟɧɧɹ ʀʀ ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ, ɳɨ 

ɧɚɞɡɜɢɱɚɣɧɨ ɜɚɠɥɢɜɨ ɜ ɭɦɨɜɚɯ ɪɨɛɨɬɢ ɦɟɪɟɠɿ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ ɫɬɪɭɤɬɭɪɨɸ.  

6. ȼ ɩɨɜɫɹɤɞɟɧɧɿɣ ɞɿɹɥьɧɨɫɬɿ Ɋɨɡɜɿɞɭɜɚɥьɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɲɬɚɛɭ 

Ʉɨɦɚɧɞɭɜɚɧɧɹ ɋɭɯɨɩɭɬɧɢɯ ɜɿɣɫьɤ Ɂɛɪɨɣɧɢɯ ɋɢɥ ɍɤɪɚʀɧɢ ɩɿɞ ɱɚɫ ɨɛґɪɭɧɬɭɜɚɧɧɹ 

ɦɨɠɥɢɜɨɫɬɟɣ ɤɨɦɩɥɟɤɬɭ ɫɢɥ ɬɚ ɡɚɫɨɛɿɜ ɪɨɡɜɿɞɤɢ ɨɩɟɪɚɬɢɜɧɢɯ ɤɨɦɚɧɞɭɜɚɧь 

ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫь ɪɟɡɭɥьɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 

ɡɚ ɪɚɯɭɧɨɤ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɪɟɡɟɪɜɨɜɚɧɨʀ 



 126 

ɉȻɄɆ ɬɚ ɫɜɨєɱɚɫɧɨɝɨ ɜɿɞɧɨɜɥɟɧɧɹ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɫɢɫɬɟɦɨɸ «ЇBMIІ» ɩɿɞ ɱɚɫ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ ɹɤ ɩɨɲɤɨɞɠɟɧɿ, ɜɞɚɥɨɫɹ ɩɿɞɜɢɳɢɬɢ ɦɿɧɿɦɚɥьɧɢɣ 

ɪɿɜɟɧь ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ, ɞɨ ɹɤɨɝɨ ɨɩɭɫɤɚєɬьɫɹ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɲɤɨɞɠɭɜɚɧɚ 

ȻɄɆ, ɧɚ 22,3 – 26,3 %. 
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ȼɂɋɇɈȼКɂ 

 

Дɢɫɟɪɬɚɰɿɹ ɦɿɫɬɢɬь ɧɨɜɿ ɧɚɭɤɨɜɨ ɨɛґɪɭɧɬɨɜɚɧɿ ɪɟɡɭɥьɬɚɬɢ ɩɪɨɜɟɞɟɧɢɯ 

ɡɞɨɛɭɜɚɱɟɦ ɞɨɫɥɿɞɠɟɧь, ɹɤɿ ɜɢɪɿɲɭɸɬь ɧɚɭɤɨɜɭ ɡɚɞɚɱɭ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ 

ɤɨɦɩ'ɸɬɟɪɧɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɛɟɡɞɪɨɬɨɜɢɯ ɦɟɪɟɠ ɿɡ ɲɜɢɞɤɨɡɦɿɧɧɨɸ 

ɫɬɪɭɤɬɭɪɨɸ. 

1. ȼ ɩɪɚɤɬɢɰɿ ɞɨɫɥɿɞɠɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɉȻКɆ ɱɚɫɬɨ ɜɢɧɢɤɚє ɧɟɨɛɯɿɞɧɿɫɬь 

ɪɨɡɩɿɡɧаɜаɧɧя ɩɨɬɨɱɧɨɝɨ ɫɬаɧɭ ɫɬɪɭɤɬɭɪɢ ɨɫɬɚɧɧьɨʀ ɡ ɦɟɬɨɸ ɜɢɹɜɥɟɧɧɹ 

ɤɿɥьɤɨɫɬɿ ɿ ɞɢɫɥɨɤɚɰɿʀ ɧɟɩɪɚɰɟɡɞɚɬɧɢɯ ɟɥɟɦɟɧɬɿɜ (ɫɬɪɭɤɬɭɪɧɢɯ ɩɨɲɤɨɞɠɟɧь) ɬɚ 

ɨɰɿɧɤɢ ɤɨɦɩɥɟɤɬɧɨɫɬɿ (ɜɿɞɫɨɬɤɭ ɩɪɚɰɟɡɞɚɬɧɢɯ ɟɥɟɦɟɧɬɿɜ) ɦɟɪɟɠɿ ɜ ɰɿɥɨɦɭ. ɉɪɢ 

ɰьɨɦɭ ɜ ɪɨɛɨɬɿ ɭɦɨɜɧɨ ɜɜɚɠɚɥɢ ɫɬɚɧ ɟɥɟɦɟɧɬɿɜ ɛɿɧɚɪɧɢɦ (ɩɨɲɤɨɞɠɟɧɢɣ – 

ɩɪɚɰɟɡɞɚɬɧɢɣ), ɚ ɤɨɦɩɥɟɤɬɧɿɫɬь ɦɟɪɟɠɿ ɞɢɫɤɪɟɬɧɨɸ, ɹɤɚ ɡɧɢɠɭєɬьɫɹ ɜ ɦɿɪɭ 

ɩɨɲɤɨɞɠɟɧɧɹ ɟɥɟɦɟɧɬɿɜ. ɉɨɲɤɨɞɠɟɧɚ ȻКɆ ɞɥɹ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɬɪɟɛɭє ɚɛɨ 

ɡɚɦɿɧɢ ɧɟɩɪɚɰɟɡɞɚɬɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɚɛɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ ɮɭɧɤɰɿɣ ɫɟɪɟɞ 

ɩɪɚɰɟɡɞɚɬɧɢɯ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɿ ɩɪɨɛɥɟɦɢ ɿ ɦɟɬɨɞɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɬɚ 

ɩɿɞɬɪɢɦɚɧɧɹ ɤɨɦɩɥɟɤɬɧɨɫɬɿ ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɯ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ 

ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠ, ɹɤɿ ɩɪɚɰɸɸɬь ɜ ɭɦɨɜɚɯ ɜɟɥɢɤɨʀ ɣɦɨɜɿɪɧɨɫɬɿ 

ɫɬɪɭɤɬɭɪɧɢɯ ɩɨɲɤɨɞɠɟɧь, ɫɩɪɢɱɢɧɟɧɢɯ ɞɿɹɦɢ ɡɨɜɧɿɲɧьɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

2. Дɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɿɞɯɨɞɭ Data Mining ɡɚɩɪɨɩɨɧɨɜɚɧɨ  ɦɚɬɟɦɚɬɢɱɧɭ 

ɦɨɞɟɥь ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥяɞɿ ɬɪɢɜɢɦɿɪɧɨʀ ɦаɬɪɢɰɿ ɣɦɨɜɿɪɧɨɫɬɟɣ 

ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɹɤɚ ɡɦɿɧɸєɬьɫɹ ɡɚ ɱɚɫɨɦ ʀʀ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɬɚ 

ɜɞɨɫɤɨɧɚɥɟɧɨ ɦɟɬɨɞ ʀʀ ɨɬɪɢɦɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɫɢɝɧɚɥɿɜ, ɳɨ ɧɚɞɯɨɞɹɬь ɜɿɞ 

ɩɪɚɰɟɡɞɚɬɧɨʀ ɱɚɫɬɢɧɢ ɟɥɟɦɟɧɬɿɜ ɦɟɪɟɠɿ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɟɨɪɿʀ ɩɪɢɯɨɜɚɧɢɯ 

ɦɚɪɤɨɜɫьɤɢɯ ɦɨɞɟɥɟɣ. 

3. ȼɢɤɨɪɢɫɬɚɧɧɹ ɣɦɨɜɿɪɧɿɫɧɨʀ ɦɚɬɪɢɱɧɨʀ ɦɨɞɟɥɿ ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧьɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɧɟɦɨɠɥɢɜɟ ɡ ɪɿɡɧɢɯ ɩɪɢɱɢɧ: ɩɨ-ɩɟɪɲɟ, ɰɟ ɧɢɡьɤɚ 

ɞɨɫɬɨɜɿɪɧɿɫɬь ɨɬɪɢɦɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɧɢɡьɤɚ ɬɨɱɧɿɫɬь 
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ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɧɚɩɪɢɤɥɚɞ, ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɪɨɝɨɜɢɯ ɦɨɞɟɥɟɣ); ɩɨ-ɞɪɭɝɟ, – 

ɜɟɥɢɤɚ ɬɪɢɜɚɥɿɫɬь ɪɨɡɩɿɡɧɚɜɚɧɧɹ (ɧɚɩɪɢɤɥɚɞ, ɭ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɦɨɞɟɥɟɣ). Ɍɨɦɭ ɜ ɪɨɛɨɬɿ ɛɭɥɨ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ 

ɩɪɨɦɿɠɧɭ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥь ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ ɫɬɪɭɤɬɭɪɢ 

ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥя 

ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ (ɜɿɪɬɭɚɥьɧɨɝɨ ɜɿɞɟɨɩɨɬɨɤɭ), ɹɤɟ, ɜ ɫɜɨɸ ɱɟɪɝɭ, ɨɬɪɢɦɭєɬьɫɹ ɡ 

ɦɚɬɪɢɰɿ ɣɦɨɜɿɪɧɨɫɬɟɣ. 

4. Дɜɨɜɢɦɿɪɧɢɣ ɩɟɪɟɪɿɡ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥɹ ɿɧɬɟɧɫɢɜɧɨɫɬɟɣ, ɜɿɞɬɜɨɪɟɧɢɣ 

ɧɚ ɟɥɟɤɬɪɨɧɧɨɦɭ ɧɨɫɿʀ ɭ ɜɢɝɥɹɞɿ ɡɨɪɨɜɨɝɨ ɨɛɪɚɡɭ, ɞɨɡɜɨɥɢɜ ɜɢɹɜɢɬɢ 

ɤɜɚɡɿɩɟɪɿɨɞɢɱɧɭ ɫɬɪɭɤɬɭɪɭ ɮɭɧɤɰɿʀ ɫɬɚɧɭ ɟɥɟɦɟɧɬɿɜ ɬɚ ɡɜ’ɹɡɤɿɜ ɡɚɝɚɥьɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ 

ɫɭɤɭɩɧɨɫɬɿ ɤɨɧɬɭɪɧɢɯ ɥɿɧɿɣ, ɹɤɿ ɩɿɞɤɨɪɹɸɬьɫɹ ɞɟɹɤɨɦɭ ɞɨɫɢɬь ɫɤɥɚɞɧɨɦɭ 

ɩɨɪɹɞɤɭ, ɚ ɫɚɦɟ ɛɚɝɚɬɨɤɨɧɬɭɪɧɿɣ ɜɩɨɪɹɞɤɨɜɚɧɨɫɬɿ ɬɟɤɫɬɭɪɢ ɡ ɜɢɪɚɠɟɧɨɸ 

ɨɪɿєɧɬɚɰɿєɸ ɫɦɭɝ ɬɚ ʀɯ ɝɭɫɬɨɬɢ ɜ ɤɨɠɧɿɣ ɬɨɱɰɿ ɬɚɤɨɝɨ ɡɨɛɪɚɠɟɧɧɹ, ɿ ɧɚ ɰɿɣ 

ɩɿɞɫɬɚɜɿ ɪɨɡɪɨɛɢɬɢ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥь ɫɬɚɧɭ ɩɨɲɤɨɞɠɭɜɚɧɨʀ ɛɟɡɞɪɨɬɨɜɨʀ 

ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɭ ɜɢɝɥɹɞɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɨɥя ɧаɩɪяɦɤɿɜ. 

5. Ɉɬɪɢɦɚɧɿ ɬɪɢɜɢɦɿɪɧɿ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɬɚ ɩɪɨɫɬɨɪɨɜɢɯ ɱɚɫɬɨɬ ɤɨɞɭɸɬьɫɹ 

ɳɨɞɨ ɩɚɪɚɦɟɬɪɿɜ ɝɥɨɛɚɥьɧɢɯ ɬɚ ɥɨɤɚɥьɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɬɚ ʀɯ ɝɟɨɦɟɬɪɢɱɧɨɝɨ 

ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɚ ɩɨɥɿ. ɉɪɢ ɰьɨɦɭ, ɤɨɠɧɚ ɝɥɨɛɚɥьɧɚ ɨɫɨɛɥɢɜɿɫɬь ɜ ɬɨɱɰɿ 

(ɩɿɤɫɟɥɿ), ɹɤɚ ɚɧɚɥɿɡɭєɬьɫɹ, ɜɿɞɪɿɡɧɹєɬьɫɹ ɩɨɫɥɿɞɨɜɧɿɫɬɸ ɞɿɚɩɚɡɨɧɿɜ ɜɿɞɩɨɜɿɞɧɢɯ 

ɤɭɬɿɜ ɭ ʀʀ ɨɪɬɨɝɨɧɚɥьɧɢɯ «ɫɭɫɿɞɿɜ» ɩɨ ɩɨɥɸ ɧɚɩɪɹɦɤɿɜ, ɚ ɥɨɤɚɥьɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 

ɡɧɚɯɨɞɹɬьɫɹ ɡ ɞɜɨɜɢɦɿɪɧɢɯ ɩɟɪɟɪɿɡɿɜ ɩɨɥɹ ɧɚɩɪɹɦɤɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɞɨ ɧьɨɝɨ 

ɨɞɢɧ ɡ ɜɿɞɨɦɢɯ ɦɟɬɨɞɿɜ ɿɞɟɧɬɢɮɿɤɚɰɿɣ ɡɨɛɪɚɠɟɧɧɹ. Ɂ ɧɚɛɨɪɿɜ ɝɥɨɛɚɥьɧɢɯ ɬɚ 

ɥɨɤɚɥьɧɢɯ ɤɨɞɿɜ, ɨɬɪɢɦɚɧɢɯ ɜɿɞ ɬɟɫɬɨɜɢɯ ɩɨɥɿɜ ɧɚɩɪɹɦɤɿɜ ɬɚ ɞɨɫɜɿɞɭ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɚɧɭ ɪɟɚɥьɧɢɯ ɉȻКɆ ɜ ɦɢɧɭɥɨɦɭ, ɫɬɜɨɪɟɧɚ ɛɚɡɚ ɞɚɧɢɯ, ɹɤɚ 

ɜɢɤɨɪɢɫɬɨɜɭєɬьɫɹ ɞɥɹ ɩɪɢɫɤɨɪɟɧɨʀ ɤɥɚɫɢɮɿɤɚɰɿʀ ɫɬɚɧɭ ɩɨɬɨɱɧɢɯ ɦɟɪɟɠ. 

6. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɞɜɚ ɩɿɞɯɨɞɢ ɞɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 

ɩɨɲɤɨɞɠɟɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɦɟɪɟɠ. ɉɟɪɲɢɣ ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ 

«ɝɚɪɹɱɨɝɨ» ɪɟɡɟɪɜɭɜɚɧɧɹ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɬɨɛɬɨ ɜɿɞɧɨɜɥɟɧɧɹ ʀʀ ɫɬɪɭɤɬɭɪɧɨʀ 

ɩɨɜɧɨɬɢ, ɞɪɭɝɢɣ – ɪɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɣ ɬɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɸɬьɫɹ 
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ɩɪɚɰɟɡɞɚɬɧɢɦɢ. Ɂɚɜɞɚɧɧɹ ɜɱɚɫɧɨɝɨ ɮɭɧɤɰɿɨɧɚɥьɧɨɝɨ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɨʀ 

ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱɿ 

ɛɚɝɚɬɨɰɿɥьɨɜɨʀ ɛɚɝɚɬɨɟɤɫɬɪɟɦɚɥьɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɿɡ ɡɜ’ɹɡɚɧɢɦɢ ɨɩɬɢɦɿɡɚɰɿɣɧɢɦɢ 

ɚɪɝɭɦɟɧɬɚɦɢ. ȼ ɪɨɛɨɬɿ ʀʀ ɜɢɪɿɲɭɜɚɥɢ ɦɨɞɟɪɧɿɡɨɜɚɧɢɦ ɟɜɨɥɸɰɿɣɧɢɦ ɦɟɬɨɞɨɦ.  

7. ɉɪɚɤɬɢɱɧɢɦ ɪɟɡɭɥьɬɚɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɿɧɬɟɥɟɤɬɭɚɥьɧɚ ɫɢɫɬɟɦɚ 

«OBMIN» (objects with elements, inaccessible to monitoring) ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɨɛ'єɤɬɿɜ ɡ ɱɚɫɬɤɨɜɨ 

ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ. ɇɚɬɭɪɧɿ ɟɤɫɩɟɪɢɦɟɧɬɢ ɧɚ 

ɪɟɚɥьɧɢɯ, ɚɥɟ ɩɨɲɤɨɞɠɭɜɚɧɢɯ «ɜɪɭɱɧɭ» ɛɟɡɞɪɨɬɨɜɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɦɟɪɟɠɚɯ, 

ɩɨɤɚɡɚɥɢ, ɳɨ ɜɢɦɿɪɹɧɚ ɜɞɨɫɤɨɧɚɥɟɧɢɦ ɞɥɹ ɰьɨɝɨ ɜɢɩɚɞɤɭ ɦɟɬɨɞɨɦ ɨɛɱɢɫɥɟɧɧɹ 

ɜɡɚєɦɧɨʀ ɟɧɬɪɨɩɿʀ ɹɤɿɫɬь (ɬɨɱɧɿɫɬь, ɞɨɫɬɨɜɿɪɧɿɫɬь) ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɪɢ 

ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ, ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɩɪɨɬɨɬɢɩɨɦ, ɞɟɳɨ 

ɡɧɢɠɭєɬьɫɹ. Ɉɞɧɚɤ ɰɹ ɜɬɪɚɬɚ ɡ ɥɢɲɤɨɦ ɨɤɭɩɚєɬьɫɹ ɲɜɢɞɤɿɫɬɸ ɪɨɛɨɬɢ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ, ɳɨ ɞɨɡɜɨɥɹє ɜɱɚɫɧɨ «ɜɤɥɸɱɚɬɢ» ɩɪɨɰɟɫ ɜɿɞɧɨɜɥɟɧɧɹ 

ɩɨɲɤɨɞɠɟɧɨʀ ɦɟɪɟɠɿ ɿ ɧɟ ɞɨɩɭɫɤɚɬɢ, ɜ ɪɟɡɭɥьɬɚɬɿ, ɧɟɩɪɢɩɭɫɬɢɦɨɝɨ ɪɿɜɧɹ ɜɬɪɚɬɢ 

ʀʀ ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ.  

8. ȼɢɤɨɪɢɫɬɚɧɧɹ ɪɨɡɪɨɛɥɟɧɨɝɨ ɿɧɬɟɥɟɤɬɭɚɥьɧɨɝɨ ɦɟɬɨɞɭ ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 

ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɬɪɭɤɬɭɪɢ ɫɤɥɚɞɧɢɯ ɩɨɲɤɨɞɠɭɜɚɧɢɯ ɛɟɡɞɪɨɬɨɜɢɯ ɦɟɪɟɠ ɿɡ 

ɱɚɫɬɤɨɜɨ ɧɟɞɨɫɬɭɩɧɢɦɢ ɞɥɹ ɦɨɧɿɬɨɪɢɧɝɭ ɟɥɟɦɟɧɬɚɦɢ ɬɚ ɫɬɜɨɪɟɧɨʀ ɧɚ ɣɨɝɨ 

ɨɫɧɨɜɿ ɫɢɫɬɟɦɢ «OBMIN» ɞɨɡɜɨɥɹє ɨɩɟɪɚɬɢɜɧɨ ɬɚ ɡ ɩɪɢɣɧɹɬɧɢɦ ɪɿɜɧɟɦ ɹɤɨɫɬɿ 

ɨɰɿɧɢɬɢ ɩɨɬɨɱɧɢɣ ɫɬɚɧ ɫɬɪɭɤɬɭɪɢ ɦɟɪɟɠɿ, ɚ ɫɚɦɟ ɜɢɛɭɬɬɹ ɡ ɥɚɞɭ ɞɟɹɤɢɯ ʀʀ 

ɟɥɟɦɟɧɬɿɜ ɩɨ ɫɢɝɧɚɥɚɯ, ɨɬɪɢɦɚɧɢɯ ɜɿɞ ɫɩɪɚɜɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɡɚɥɢɲɚɸɬьɫɹ 

ɩɪɚɰɟɡɞɚɬɧɢɦɢ ɬɚ ɡɞɿɣɫɧɢɬɢ ɮɭɧɤɰɿɨɧɚɥьɧɟ ɜɿɞɧɨɜɥɟɧɧɹ ɩɨɲɤɨɞɠɟɧɢɯ 

ɟɥɟɦɟɧɬɿɜ. ɉɪɚɤɬɢɤɚ ɩɿɞɬɜɟɪɞɠɭє ɩɿɞɜɢɳɟɧɧɹ ɦɿɧɿɦɚɥьɧɨɝɨ ɡɧɚɱɟɧɧɹ 

ɫɬɪɭɤɬɭɪɧɨʀ ɩɨɜɧɨɬɢ ɛɟɡɞɪɨɬɨɜɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɟɪɟɠɿ, ɞɨ ɹɤɨɝɨ ɿɡ-ɡɚ 

ɩɨɲɤɨɞɠɟɧь ɨɩɭɫɤɚєɬьɫɹ ɨɫɬɚɧɧɹ ɩɿɞ ɱɚɫ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɧɚ 22,3 – 26,3 % ɡɚ 

ɪɚɯɭɧɨɤ ɨɩɟɪɚɬɢɜɧɨʀ ɬɚ ɫɜɨєɱɚɫɧɨʀ ɮɭɧɤɰɿɨɧɚɥьɧɨʀ ɡɚɦɿɧɢ ɩɨɲɤɨɞɠɟɧɢɯ 

ɟɥɟɦɟɧɬɿɜ.  
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ȾɈȾȺɌɈɄ Ⱥ 

ɉɊɈȽɊȺɆȺ ɉɈȻɍȾɈȼɂ ɆɈȾȿɅІ ɋɌɊɍɄɌɍɊɂ ɉȻɄɆ  

ɍ ȼɂȽɅЯȾІ ɉɈɅЯ ІɇɌȿɇɋɂȼɇɈɋɌȿɃ  

 

import java.awt.*; 
import java.io.File; 
import java.io.FileNotFoundException; 
import java.util.Scanner; 
 
/** 
 * Created by astanovskiy on 12/3/2015. 
 */ 
public class Main { 
    public static void main(String[] args) throws 
FileNotFoundException { 
        Picture pic = new Picture(100, 100); 
        Scanner scanner = new Scanner(new 
File("D:\\temp\\Book1.csv")); 
        int line = 0; 
        while (scanner.hasNextLine()) { 
            String s = scanner.nextLine(); 
            String[] split = s.split(",", 100); 
            for (int i = 0; i < split.length; i++) { 
                String s1 = split[i]; 
                pic.set(line, i, generateColor(s1)); 
            } 
            line++; 
        } 
        pic.show(); 
    } 
 
    private static Color generateColor(String str) { 
        if (str == null || str.isEmpty()) 
            return Color.WHITE; 
        int i = Integer.parseInt(str); 
        if (i == 1) 
            return Color.BLACK; 
        if (i == 0) 
            return Color.WHITE; 
        throw new RuntimeException("Unknown color " + 
str); 
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    } 
} 
import java.awt.*; 
import java.io.File; 
import java.io.FileNotFoundException; 
import java.util.Scanner; 
 
/** 
 * Created by astanovskiy on 12/9/2015. 
 */ 
public class Main2 { 
    public static void main(String[] args) throws 
FileNotFoundException { 
        Picture pic = new Picture(100, 100); 
        Scanner scanner = new Scanner(new 
File("D:\\temp\\phd\\Book2.csv")); 
        int line = 0; 
        while (scanner.hasNextLine()) { 
            String s = scanner.nextLine(); 
            String[] split = s.split(",", 100); 
            for (int i = 0; i < split.length; i++) { 
                String s1 = split[i]; 
                pic.set(line, i, generateColor(s1)); 
            } 
            line++; 
        } 
        pic.show(); 
    } 
 
    private static Color generateColor(String str) { 
        if (str == null || str.isEmpty()) 
            return Color.WHITE; 
        float f = 1.0f - Float.parseFloat(str); 
        return new Color(f, f, f); 
    } 
} 
import java.awt.*; 
import java.awt.event.ActionEvent; 
import java.awt.event.ActionListener; 
import java.awt.event.KeyEvent; 
import java.awt.image.BufferedImage; 
import java.io.File; 
import java.io.IOException; 
import java.net.URL; 
import javax.imageio.ImageIO; 
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import javax.swing.ImageIcon; 
import javax.swing.JFrame; 
import javax.swing.JLabel; 
import javax.swing.JMenu; 
import javax.swing.JMenuBar; 
import javax.swing.JMenuItem; 
import javax.swing.KeyStroke; 
 
public final class Picture implements ActionListener { 
    private BufferedImage image;               // the 
rasterized image 
    private JFrame frame;                      // on-
screen view 
    private String filename;                   // name of 
file 
    private boolean isOriginUpperLeft = true;  // 
location of origin 
    private final int width, height;           // width 
and height 
 
    /** 
     * Initializes a blank <tt>width</tt>-by-
<tt>height</tt> picture, with <tt>width</tt> columns 
     * and <tt>height</tt> rows, where each pixel is 
black. 
     * 
     * @param width the width of the picture 
     * @param height the height of the picture 
     */ 
    public Picture(int width, int height) { 
        if (width  < 0) throw new 
IllegalArgumentException("width must be nonnegative"); 
        if (height < 0) throw new 
IllegalArgumentException("height must be nonnegative"); 
        this.width  = width; 
        this.height = height; 
        image = new BufferedImage(width, height, 
BufferedImage.TYPE_INT_RGB); 
        // set to TYPE_INT_ARGB to support transparency 
        filename = width + "-by-" + height; 
    } 
 
    /** 
     * Initializes a new picture that is a deep copy of 
the argument picture. 
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     * 
     * @param picture the picture to copy 
     */ 
    public Picture(Picture picture) { 
        width  = picture.width(); 
        height = picture.height(); 
        image = new BufferedImage(width, height, 
BufferedImage.TYPE_INT_RGB); 
        filename = picture.filename; 
        for (int col = 0; col < width(); col++) 
            for (int row = 0; row < height(); row++) 
                image.setRGB(col, row, picture.get(col, 
row).getRGB()); 
    } 
 
    /** 
     * Initializes a picture by reading from a file or 
URL. 
     * 
     * @param filename the name of the file (.png, .gif, 
or .jpg) or URL. 
     */ 
    public Picture(String filename) { 
        this.filename = filename; 
        try { 
            // try to read from file in working directory 
            File file = new File(filename); 
            if (file.isFile()) { 
                image = ImageIO.read(file); 
            } 
 
            // now try to read from file in same 
directory as this .class file 
            else { 
                URL url = 
getClass().getResource(filename); 
                if (url == null) { 
                    url = new URL(filename); 
                } 
                image = ImageIO.read(url); 
            } 
            width  = image.getWidth(null); 
            height = image.getHeight(null); 
        } 
        catch (IOException e) { 
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            // e.printStackTrace(); 
            throw new RuntimeException("Could not open 
file: " + filename); 
        } 
    } 
 
    /** 
     * Initializes a picture by reading in a .png, .gif, 
or .jpg from a file. 
     * 
     * @param file the file 
     */ 
    public Picture(File file) { 
        try { 
            image = ImageIO.read(file); 
        } 
        catch (IOException e) { 
            e.printStackTrace(); 
            throw new RuntimeException("Could not open 
file: " + file); 
        } 
        if (image == null) { 
            throw new RuntimeException("Invalid image 
file: " + file); 
        } 
        width  = image.getWidth(null); 
        height = image.getHeight(null); 
        filename = file.getName(); 
    } 
 
    /** 
     * Returns a JLabel containing this picture, for 
embedding in a JPanel, 
     * JFrame or other GUI widget. 
     * 
     * @return the <tt>JLabel</tt> 
     */ 
    public JLabel getJLabel() { 
        if (image == null) return null;         // no 
image available 
        ImageIcon icon = new 
ImageIcon(image.getScaledInstance(500, 500, 
Image.SCALE_DEFAULT)); 
        return new JLabel(icon); 
    } 
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    /** 
     * Sets the origin to be the upper left pixel. This 
is the default. 
     */ 
    public void setOriginUpperLeft() { 
        isOriginUpperLeft = true; 
    } 
 
    /** 
     * Sets the origin to be the lower left pixel. 
     */ 
    public void setOriginLowerLeft() { 
        isOriginUpperLeft = false; 
    } 
 
    /** 
     * Displays the picture in a window on the screen. 
     */ 
    public void show() { 
 
        // create the GUI for viewing the image if needed 
        if (frame == null) { 
            frame = new JFrame(); 
 
            JMenuBar menuBar = new JMenuBar(); 
            JMenu menu = new JMenu("File"); 
            menuBar.add(menu); 
            JMenuItem menuItem1 = new JMenuItem(" Save...   
"); 
            menuItem1.addActionListener(this); 
            
menuItem1.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.
VK_S, 
                    
Toolkit.getDefaultToolkit().getMenuShortcutKeyMask())); 
            menu.add(menuItem1); 
            frame.setJMenuBar(menuBar); 
 
 
 
            frame.setContentPane(getJLabel()); 
            // 
f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 
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frame.setDefaultCloseOperation(JFrame.DISPOSE_ON_CLOSE); 
            frame.setTitle(filename); 
            frame.setResizable(true); 
            frame.pack(); 
            frame.setVisible(true); 
        } 
 
        // draw 
        frame.repaint(); 
    } 
 
    /** 
     * Returns the height of the picture. 
     * 
     * @return the height of the picture (in pixels) 
     */ 
    public int height() { 
        return height; 
    } 
 
    /** 
     * Returns the width of the picture. 
     * 
     * @return the width of the picture (in pixels) 
     */ 
    public int width() { 
        return width; 
    } 
 
    /** 
     * Returns the color of pixel (<tt>col</tt>, 
<tt>row</tt>). 
     * 
     * @param col the column index 
     * @param row the row index 
     * @return the color of pixel (<tt>col</tt>, 
<tt>row</tt>) 
     * @throws IndexOutOfBoundsException unless both 0 
&le; <tt>col</tt> &lt; <tt>width</tt> 
     *         and 0 &le; <tt>row</tt> &lt; 
<tt>height</tt> 
     */ 
    public Color get(int col, int row) { 
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        if (col < 0 || col >= width())  throw new 
IndexOutOfBoundsException("col must be between 0 and " + 
(width()-1)); 
        if (row < 0 || row >= height()) throw new 
IndexOutOfBoundsException("row must be between 0 and " + 
(height()-1)); 
        if (isOriginUpperLeft) return new 
Color(image.getRGB(col, row)); 
        else                   return new 
Color(image.getRGB(col, height - row - 1)); 
    } 
 
    /** 
     * Sets the color of pixel (<tt>col</tt>, 
<tt>row</tt>) to given color. 
     * 
     * @param col the column index 
     * @param row the row index 
     * @param color the color 
     * @throws IndexOutOfBoundsException unless both 0 
&le; <tt>col</tt> &lt; <tt>width</tt> 
     *         and 0 &le; <tt>row</tt> &lt; 
<tt>height</tt> 
     * @throws NullPointerException if <tt>color</tt> is 
<tt>null</tt> 
     */ 
    public void set(int col, int row, Color color) { 
        if (col < 0 || col >= width())  throw new 
IndexOutOfBoundsException("col must be between 0 and " + 
(width()-1)); 
        if (row < 0 || row >= height()) throw new 
IndexOutOfBoundsException("row must be between 0 and " + 
(height()-1)); 
        if (color == null) throw new 
NullPointerException("can't set Color to null"); 
        if (isOriginUpperLeft) image.setRGB(col, row, 
color.getRGB()); 
        else                   image.setRGB(col, height - 
row - 1, color.getRGB()); 
    } 
 
    /** 
     * Returns true if this picture is equal to the 
argument picture. 
     * 
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     * @param other the other picture 
     * @return <tt>true</tt> if this picture is the same 
dimension as <tt>other</tt> 
     *         and if all pixels have the same color; 
<tt>false</tt> otherwise 
     */ 
    public boolean equals(Object other) { 
        if (other == this) return true; 
        if (other == null) return false; 
        if (other.getClass() != this.getClass()) return 
false; 
        Picture that = (Picture) other; 
        if (this.width()  != that.width())  return false; 
        if (this.height() != that.height()) return false; 
        for (int col = 0; col < width(); col++) 
            for (int row = 0; row < height(); row++) 
                if (!this.get(col, 
row).equals(that.get(col, row))) return false; 
        return true; 
    } 
 
    /** 
     * This operation is not supported because pictures 
are mutable. 
     * 
     * @return does not return a value 
     * @throws UnsupportedOperationException if called 
     */ 
    public int hashCode() { 
        throw new 
UnsupportedOperationException("hashCode() is not 
supported because pictures are mutable"); 
    } 
 
    /** 
     * Saves the picture to a file in a standard image 
format. 
     * The filetype must be .png or .jpg. 
     * 
     * @param name the name of the file 
     */ 
    public void save(String name) { 
        save(new File(name)); 
    } 
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    /** 
     * Saves the picture to a file in a PNG or JPEG image 
format. 
     * 
     * @param file the file 
     */ 
    public void save(File file) { 
        filename = file.getName(); 
        if (frame != null) frame.setTitle(filename); 
        String suffix = 
filename.substring(filename.lastIndexOf('.') + 1); 
        suffix = suffix.toLowerCase(); 
        if (suffix.equals("jpg") || suffix.equals("png")) 
{ 
            try { 
                ImageIO.write(image, suffix, file); 
            } 
            catch (IOException e) { 
                e.printStackTrace(); 
            } 
        } 
        else { 
            System.out.println("Error: filename must end 
in .jpg or .png"); 
        } 
    } 
 
    /** 
     * Opens a save dialog box when the user selects 
"Save As" from the menu. 
     */ 
    public void actionPerformed(ActionEvent e) { 
        FileDialog chooser = new FileDialog(frame, 
                "Use a .png or .jpg extension", 
FileDialog.SAVE); 
        chooser.setVisible(true); 
        if (chooser.getFile() != null) { 
            save(chooser.getDirectory() + File.separator 
+ chooser.getFile()); 
        } 
    } 
 
 
    /** 
     * Unit tests this <tt>Picture</tt> data type. 
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     * Reads a picture specified by the command-line 
argument, 
     * and shows it in a window on the screen. 
     */ 
    public static void main(String[] args) { 
        Picture picture = new Picture(args[0]); 
        System.out.printf("%d-by-%d\n", picture.width(), 
picture.height()); 
        picture.show(); 
    } 
 
} 
 
 
/********************************************************
********************** 
 *  Copyright 2002-2015, Robert Sedgewick and Kevin 
Wayne. 
 * 
 *  This file is part of algs4.jar, which accompanies the 
textbook 
 * 
 *      Algorithms, 4th edition by Robert Sedgewick and 
Kevin Wayne, 
 *      Addison-Wesley Professional, 2011, ISBN 0-321-
57351-X. 
 *      http://algs4.cs.princeton.edu 
 * 
 * 
 *  algs4.jar is free software: you can redistribute it 
and/or modify 
 *  it under the terms of the GNU General Public License 
as published by 
 *  the Free Software Foundation, either version 3 of the 
License, or 
 *  (at your option) any later version. 
 * 
 *  algs4.jar is distributed in the hope that it will be 
useful, 
 *  but WITHOUT ANY WARRANTY; without even the implied 
warranty of 
 *  MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  
See the 
 *  GNU General Public License for more details. 
 * 
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 *  You should have received a copy of the GNU General 
Public License 
 *  along with algs4.jar.  If not, see 
http://www.gnu.org/licenses. 
 
*********************************************************
*********************/ 
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ȾɈȾȺɌɈɄ Ȼ 

ɎɊȺɇɆȿɇɌ ɉɊɈȽɊȺɆɂ ɊɈɁɊȺɏɍɇɄɍ ɌɊɂȼɂɆІɊɇɈȽɈ ɉɈɅЯ 
ɇȺɉɊЯɆɄІȼ 

 

import java.nio.file.Files; 

 

import java.nio.file.Paths; 

 

import java.util.Scanner; 

 

public class SlopeField3D { 

 

    private static int i; 

    private static int j; 

    private static int k; 

    private static char[][][] colors; 

 

    public static void main(String[] args) { 

        checkArgs(args); 

        readInputs(args[0]); 

        int[][][] f1 = calculateAllF1(); 

    } 

 

    private static int[][][] calculateAllF1() { 

        int[][][] ints = new int[i][j][k]; 

        for (int a = 0; a < i; a++) 

            for (int b = 0; b < j; b++) 

                for (int c = 0; c < k; c++) 

                    ints[a][b][c] = calculateF1(a, b, c); 

        return ints; 

    } 

 

    private static int calculateF1(int x, int y, int z) { 

        if (x >= i || x < 0 || 

                y >= j || y < 0 || 

                z >= k || z < 0) 

            throw new IllegalArgumentException("Some of 

the XYZ is out of range"); 

 

        int result = 0; 

        int currentPixelColor = (int) colors[x][y][z]; 

 

        //1 

        if ((x - 1) >= 0 && (y - 1) >= 0 && (z + 1) < k) 
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            result += colors[x - 1][y - 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //2 

        if ((x - 1) >= 0 && (y + 1) < j && (z - 1) >= 0) 

            result -= colors[x - 1][y + 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //3 

        if ((y + 1) < j && (z + 1) < k) 

            result += colors[x][y + 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //4 

        if ((y + 1) < j && (z - 1) >= 0) 

            result -= colors[x][y + 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //5 

        if ((x + 1) < i && (y + 1) < j && (z + 1) < k) 

            result += colors[x + 1][y + 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //6 

        if ((x + 1) < i && (y + 1) < j && (z - 1) >= 0) 

            result -= colors[x + 1][y + 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //7 

        if ((x - 1) >= 0 && (z + 1) < k) 

            result += colors[x - 1][y][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //8 

        if ((x - 1) >= 0 && (z - 1) >= 0) 

            result -= colors[x - 1][y][z - 1]; 

        else 

            result -= currentPixelColor; 
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        //9 

        if ((z + 1) < k) 

            result += colors[x][y][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //10 

        if ((z - 1) >= 0) 

            result -= colors[x][y][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //11 

        if ((x + 1) < i && (z + 1) < k) 

            result += colors[x + 1][y][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //12 

        if ((x + 1) < i && (z - 1) >= 0) 

            result -= colors[x + 1][y][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //13 

        if ((x - 1) >= 0 && (y - 1) >= 0 && (z + 1) < k) 

            result += colors[x - 1][y - 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //14 

        if ((x - 1) >= 0 && (y - 1) >= 0 && (z - 1) >= 0) 

            result -= colors[x - 1][y - 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //15 

        if ((y - 1) >= 0 && (z + 1) < k) 

            result += colors[x][y - 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //16 

        if ((y - 1) >= 0 && (z - 1) >= 0) 
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            result -= colors[x][y - 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        //17 

        if ((x + 1) < i && (y - 1) >= 0 && (z + 1) < k) 

            result += colors[x + 1][y - 1][z + 1]; 

        else 

            result += currentPixelColor; 

 

        //18 

        if ((x + 1) < i && (y - 1) >= 0 && (z - 1) >= 0) 

            result -= colors[x + 1][y - 1][z - 1]; 

        else 

            result -= currentPixelColor; 

 

        return result / 36; 

    } 

 

    private static void readInputs(String inputPath) { 

        try (Scanner scanner = new 

Scanner(Paths.get(inputPath))) { 

            readIJK(scanner); 

 

            colors = new char[i][j][k]; 

            while (scanner.hasNextLine()) { 

                int x = scanner.nextInt(); 

                int y = scanner.nextInt(); 

                int z = scanner.nextInt(); 

                int color = scanner.nextInt(); 

                colors[x][y][z] = (char) color; 

            } 

        } catch (Exception e) { 

            throw new IllegalStateException("Wrong 

input!", e); 

        } 

    } 

 

    private static void readIJK(Scanner scanner) { 

        i = Integer.parseInt(scanner.nextLine()); 

        j = Integer.parseInt(scanner.nextLine()); 

        k = Integer.parseInt(scanner.nextLine()); 

    } 

 

    private static void checkArgs(String[] args) { 
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        if (args.length != 1 || 

                !Files.exists(Paths.get(args[0]))) 

            throw new IllegalArgumentException("Wrong 

input format"); 

    } 

} 
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ДОДАТОК В 
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