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ɍȾɄ 004.932 

 

ȼȱɁɍȺɅɖɇɂɃ ȺɇȺɅȱɁ ɄɈɅɖɈɊɈȼɂɏ ɁɈȻɊȺɀȿɇɖ Ɇ'əɁɈȼɈȲ ɌɄȺɇɂɇɂ ȾɅə 
ɈɐȱɇɄɂ əɄɈɋɌȱ əɅɈȼɂɑɂɇɂ 

ɋɚɩɨɠɧɢɤ ȼ.ȼ. 
ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮ. ȱɋ ɇɿɤɨɥɟɧɤɨ Ⱥ.Ɉ. 

Ⱦɟɪɠɚɜɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ “Ɉɞɟɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ”, ɍɄɊȺȲɇȺ 
 

ȺɇɈɌȺɐȱə. ɉɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬ ɨɛɪɨɛɤɢ ɤɨɥɶɨɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ ɡ ɰɿɥɥɸ ɚɧɚɥɿɡɭ ɹɤɨɫɬɿ ɦ'ɹɫɚ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɡɝɨɪɬɤɨɜɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. Ⱥɧɚɥɿɡ ɜɿɞɨɛɪɚɡɢɜ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɚɬɢ ɹɤɿɫɬɶ ɬɚ ɬɟɪɦɿɧ 
ɡɛɟɪɿɝɚɧɧɹ ɦ'ɹɫɚ ɲɥɹɯɨɦ ɧɚɜɱɚɧɧɹ ɡɝɨɪɬɤɨɜɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɧɚ ɨɫɧɨɜɿ ɿɫɧɭɸɱɨɝɨ ɧɚɛɨɪɭ ɰɢɮɪɨɜɢɯ 
ɡɨɛɪɚɠɟɧɶ ɦ’ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ. 
 

ȼɜɟɞɟɧɧɹ. ɉɪɨɛɥɟɦɚ ɫɜɨєɱɚɫɧɨɝɨ ɦɨɧɿɬɨɪɢɧɝɭ ɩɨɤɚɡɧɢɤɿɜ ɦ'ɹɫɚ ɜɠɟ ɞɚɜɧɨ є ɚɤɬɭɚɥɶɧɨɸ. 
ɉɨ ɜɫɶɨɦɭ ɫɜɿɬɭ ɜɱɟɧɿ ɡɧɚɯɨɞɹɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɩɨɲɭɤɭ ɟɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɭ ɲɜɢɞɤɨʀ ɨɰɿɧɤɢ ɦ'ɹɫɚ. 
ɇɚ ɩɪɢɤɥɚɞɿ ɦ'ɹɫɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɭɲɿ ɤɥɚɫɢɮɿɤɭɸɬɶɫɹ ɡɚ ɡɦɿɫɬɨɦ ɦ'ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ ɡɚ 
ɫɬɚɧɞɚɪɬɨɦ EURЇP ɿ ɞɥɹ ɰɶɨɝɨ ɜ ɨɫɧɨɜɧɨɦɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɩɪɢɥɚɞɢ, ɳɨ ɩɪɚɰɸɸɬɶ 
ɧɚ ɨɫɧɨɜɿ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɫɤɚɧɭɜɚɧɧɹ. Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɸ ɧɟɨɛɯɿɞɧɿ ɟɤɫɩɪɟɫ ɦɟɬɨɞɢ. 
ɹɤɿ ɞɨɡɜɨɥɢɥɢ ɛ ɡɞɿɣɫɧɸɜɚɬɢ ɦɨɧɿɬɨɪɢɧɝ ɩɪɨɰɟɫɭ ɨɧɥɚɣɧ. 

Ɇɟɬɚ ɪɨɛɨɬɢ. Ɇɟɬɨɸ є ɫɬɜɨɪɟɧɧɹ ɫɢɫɬɟɦɢ ɜɿɡɭɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɝɨɪɬɤɨɜɨʀ 
ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɡɞɚɬɧɨʀ ɪɨɡɩɿɡɧɚɜɚɬɢ ɬɟɪɦɿɧ ɡɛɟɪɿɝɚɧɧɹ ɦ’ɹɫɚ ɧɚ ɨɫɧɨɜɿ ɰɢɮɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ 
ɦ’ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ ɡ ɬɨɱɧɿɫɬɸ ɩɨɧɚɞ 80%. 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ ɪɨɛɨɬɢ. Ȼɭɥɨ ɩɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬɢ ɧɚ ɨɫɧɨɜɿ ɧɚɛɨɪɭ ɰɢɮɪɨɜɢɯ 
ɡɨɛɪɚɠɟɧɶ ɦ'ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ. ɇɚɛɿɪ ɫɤɥɚɞɚєɬɶɫɹ ɡ 48 ɩɪɢɤɥɚɞɿɜ ɡ ɡɨɛɪɚɠɟɧɧɹɦ ɜɿɞɬɢɫɤɭ ɦ'ɹɡɨɜɨʀ 
ɬɤɚɧɢɧɢ, ɨɬɪɢɦɚɧɨʀ ɜɿɞ ɧɚɩɿɜɬɭɲ ɛɢɱɤɿɜ Ƚɨɥɲɬɢɧɫɶɤɨʀ ɩɨɪɨɞɢ, ɜɿɤɨɦ 15 ɦɿɫɹɰɿɜ ɜ ɤɨɥɿɪɧɨɦɭ 
ɤɨɨɪɞɢɧɚɬɧɨɦɭ ɩɪɨɫɬɨɪɿ RGB ɪɨɡɦɿɪɨɦ β56 ɯ β56 ɪɯ (ɪɢɫ. 1). ɉɪɢ ɪɨɡɪɨɛɰɿ ɛɭɥɨ ɡɚɫɬɨɫɨɜɚɧɨ 
ɝɥɢɛɨɤɭ  ɡɝɨɪɬɤɨɜɭ ɧɟɣɪɨɧɧɭ ɦɟɪɟɠɭ (ɪɢɫ. β). ɋɜɨɸ ɧɚɡɜɭ ɚɪɯɿɬɟɤɬɭɪɚ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ 
ɨɬɪɢɦɚɥɚ ɱɟɪɟɡ ɧɚɹɜɧɿɫɬɶ ɨɩɟɪɚɰɿʀ ɡɝɨɪɬɤɢ, ɫɭɬɶ ɹɤɨʀ ɜ ɬɨɦɭ, ɳɨ ɤɨɠɟɧ ɮɪɚɝɦɟɧɬ ɡɨɛɪɚɠɟɧɧɹ 
ɦɧɨɠɢɬɶɫɹ ɧɚ ɦɚɬɪɢɰɸ (ɹɞɪɨ) ɡɝɨɪɬɤɢ ɩɨɟɥɟɦɟɧɬɧɨ, ɚ ɪɟɡɭɥɶɬɚɬ ɩɿɞɫɭɦɨɜɭєɬɶɫɹ ɿ ɡɚɩɢɫɭєɬɶɫɹ ɜ 
ɚɧɚɥɨɝɿɱɧɭ ɩɨɡɢɰɿɸ ɜɢɯɿɞɧɨɝɨ ɡɨɛɪɚɠɟɧɧɹ. ȼ ɚɪɯɿɬɟɤɬɭɪɭ ɦɟɪɟɠɿ ɡɚɤɥɚɞɟɧɿ ɚɩɪɿɨɪɧɿ ɡɧɚɧɧɹ ɡ 
ɩɪɟɞɦɟɬɧɨʀ ɨɛɥɚɫɬɿ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɡɨɪɭ: ɩɿɤɫɟɥɶ ɡɨɛɪɚɠɟɧɧɹ ɫɢɥɶɧɿɲɟ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɫɭɫɿɞɧɿɦ 
(ɥɨɤɚɥɶɧɚ ɤɨɪɟɥɹɰɿɹ) ɿ ɨɛ’єɤɬ ɧɚ ɡɨɛɪɚɠɟɧɧɿ ɦɨɠɟ ɡɭɫɬɪɿɬɢɫɹ ɜ ɛɭɞɶ-ɹɤɿɣ ɱɚɫɬɢɧɿ ɡɨɛɪɚɠɟɧɧɹ.  

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɛɭɥɚ ɨɛɪɚɧɚ ɦɨɜɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ Python   ɿ ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɶ 
ɧɚɫɬɭɩɧɿ ɛɿɛɥɿɨɬɟɤɢ: NumPy – ɞɥɹ ɪɨɛɨɬɢ ɡ ɛɚɝɚɬɨɜɢɦɿɪɧɢɦɢ ɦɟɪɟɠɚɦɢ, OpenCV – ɞɥɹ ɪɨɛɨɬɢ ɡ 
ɡɨɛɪɚɠɟɧɧɹɦɢ, Keras – ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɦɨɞɟɥɿ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ. 

 

 
 

Ɋɢɫ. 1 – ȼɿɞɬɢɫɤ ɦ’ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ ɹɥɨɜɢɱɢɧɢ 
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Ɋɢɫ. β – Ɇɨɞɟɥɶ ɧɟɣɪɨɧɧɨʀ ɡɝɨɪɬɤɨɜɨʀ ɦɟɪɟɠɿ 
 

Ɉɫɧɨɜɧɨɸ ɱɚɫɬɢɧɨɸ ɩɪɢ ɜɪɚɯɭɜɚɧɧɿ ɹɤɨɫɬɿ ɦɨɞɟɥɿ є ɬɨɱɧɿɫɬɶ, ɳɨ ɹɜɥɹє ɫɨɛɨɸ ɜɿɞɧɨɫɧɭ 
ɤɿɥɶɤɿɫɬɶ ɜɿɪɧɨ ɜɢɡɧɚɱɟɧɧɢɯ ɬɟɪɦɿɧɿɜ ɡɛɟɪɿɝɚɧɧɹ ɩɨ ɡɨɛɪɚɠɟɧɧɸ ɜɿɞɬɢɫɤɭ ɦ’ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ. 
Ƚɪɚɮɿɤ ɧɚɜɟɞɟɧɨ ɧɢɠɱɟ (ɪɢɫ. γ).  

 

 
Ɋɢɫ. γ – Ƚɪɚɮɿɤ ɬɨɱɧɨɫɬɿ ɤɥɚɫɢɮɿɤɚɰɿʀ ɡɚɥɟɠɧɨ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɟɩɨɯ 

 

 

ȼɢɫɧɨɜɤɢ. ɍ ɩɪɟɞɫɬɚɜɥɟɧɿɣ ɪɨɛɨɬɿ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɟɤɫɩɟɪɢɦɟɧɬ ɡ ɟɤɫɩɪɟɫɫ-ɞɿɚɝɧɨɫɬɢɤɢ 
ɦ’ɹɫɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɡɝɨɪɬɤɨɜɨʀ ɧɟɣɪɨɧɧɨʀ ɦɟɪɟɠɿ ɡ ɪɟɚɥɶɧɢɦ ɧɚɛɨɪɨɦ ɞɚɧɢɯ. 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɜ ɬɨɱɧɿɫɬɶ ɩɨɧɚɞ 86%. Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɡɞɚɬɧɚ ɪɨɡɩɿɡɧɚɜɚɬɢ ɬɟɪɦɿɧ 
ɡɛɟɪɿɝɚɧɧɹ ɦ’ɹɫɚ ɧɚ ɨɫɧɨɜɿ ɰɢɮɪɨɜɢɯ ɡɨɛɪɚɠɟɧɶ ɦ’ɹɡɨɜɨʀ ɬɤɚɧɢɧɢ. 

 

ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɂɏ ȾɀȿɊȿɅ 
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