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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ 

ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɨɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ȼɜɟɞɟɧɢɟ, ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɉɪɟɡɟɧɬɚɰɢɹ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ Microsoft 

Office PowerPoint 2013 
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                                                                                   «05»   ____03____  2018 ɝ. 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ ɢɡɨɛɪɚɠɟɧɢɢ» ɫɨɞɟɪɠɢɬ 

44 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 19 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 25 ɪɢɫɭɧɤɨɜ, 

2 ɬɚɛɥɢɰɵ. 

ɊȺɋɉɈɁɇȺȼȺɇɂȿ, ɆȺɒɂɇɇɈȿ ɁɊȿɇɂȿ, ɄɅȺɋɋɂɎɂɄȺɐɂə 

ɈȻɔȿɄɌɈȼ, ɈȻɍɑȿɇɂȿ ɋɂɋɌȿɆɕ, ɂɁɈȻɊȺɀȿɇɂə, OPENCVSHARP, 

WINDOWSFORMS. 

ɐɟɥɶ: ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ 

ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 

ȼ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, 3 ɝɥɚɜɵ ɢ 

ɡɚɤɥɸɱɟɧɢɟ.  

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ, ɫɬɚɜɢɬɫɹ ɰɟɥɶ ɢ 

ɨɫɜɟɳɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɢɥɨɠɟɧɢɹ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ, ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ, 

ɥɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɢ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɥɚɫɫɵ ɢ ɦɟɬɨɞɵ, ɮɭɧɤɰɢɨɧɚɥ, 

ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩɨɞɜɨɞɹɬɫɹ ɢɬɨɝɢ ɩɨ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 
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ȼȼȿȾȿɇɂȿ 

 

ɋ ɪɚɡɜɢɬɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜɫё ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɡɚɞɚɱ ɫɬɪɟɦɢɬɫɹ 

ɛɵɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ, ɭɩɪɨɳɟɧɧɨɣ. ɋɬɪɟɦɥɟɧɢɟ ɤ ɩɨɜɵɲɟɧɢɸ ɛɵɫɬɪɨɬɵ, 

ɬɨɱɧɨɫɬɢ, ɤɚɱɟɫɬɜɚ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɬɨɥɱɤɨɦ ɤ ɪɚɡɜɢɬɢɸ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ 

ɦɟɯɚɧɢɱɟɫɤɢɣ ɬɪɭɞ ɱɟɥɨɜɟɤɚ (ɭɩɚɤɨɜɤɚ, ɫɛɨɪɤɚ ɞɟɬɚɥɟɣ, ɪɚɫɫɵɥɤɚ e-mail ɢ ɬ.ɞ.) 

ɭɠɟ ɭɞɚɥɨɫɶ ɜ ɛɨɥɶɲɨɣ ɦɟɪɟ, ɫɟɣɱɚɫ ɫɬɚɧɨɜɢɬɫɹ ɜɫё ɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ 

ɪɚɡɪɚɛɨɬɤɚ ɪɚɡɥɢɱɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ, ɨɛɭɱɚɸɳɢɯɫɹ, ɩɪɢɧɢɦɚɸɳɢɯ ɪɟɲɟɧɢɟ 

ɫɢɫɬɟɦ. ɂ ɨɞɢɧ ɢɡ ɛɨɥɶɲɢɯ ɪɚɡɞɟɥɨɜ ɷɬɨɣ ɨɛɥɚɫɬɢ: ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɢ 

ɦɚɲɢɧɧɨɟ ɡɪɟɧɢɟ. ɗɬɨ ɨɱɟɧɶ ɨɛɴɟɦɧɵɣ ɢ ɢɧɬɟɪɟɫɧɵɣ ɪɚɡɞɟɥ, ɪɟɚɥɢɡɚɰɢɹ 

ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɜ ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ.  

Ɍɪɟɛɭɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ 

ɩɨɡɜɨɥɢɬ ɨɛɭɱɚɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɸ ɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ, ɫɱɢɬɚɧɧɵɟ ɫ 

ɢɡɨɛɪɚɠɟɧɢɹ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɫɬɚɜɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɢɫɫɥɟɞɨɜɚɬɶ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ ɦɚɲɢɧɧɨɦɭ ɡɪɟɧɢɸ, ɨɛɪɚɛɨɬɤɢ ɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ; 

 ɨɩɪɟɞɟɥɢɬɶ ɢɫɩɨɥɶɡɭɟɦɵɟ ɚɥɝɨɪɢɬɦɵ; 

 ɢɫɫɥɟɞɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɚɧɚɥɨɝɢ; 

 ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɩɪɨɝɪɚɦɦɧɨɦɭ 

ɨɛɟɫɩɟɱɟɧɢɸ; 

 ɨɩɪɟɞɟɥɢɬɶ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ;  

 ɪɚɡɪɚɛɨɬɚɬɶ ɨɫɧɨɜɧɵɟ ɫɭɳɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.  
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ  
 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɩɨ ɚɥɝɨɪɢɬɦɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɢ 

ɫɞɟɥɚɬɶ ɨɛɡɨɪ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɟ ɚɧɚɥɨɝɢ. ɗɬɨ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ ɦɚɲɢɧɧɨɦɭ 

ɡɪɟɧɢɸ, ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɛɢɛɥɢɨɬɟɤɢ. 

 

1.1 Ɇɟɬɨɞɵ ɨɛɭɱɟɧɢɹ ɦɚɲɢɧɧɨɦɭ ɡɪɟɧɢɸ 

 

ɉɟɪɜɵɣ ɢ ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɦɟɬɨɞ – ɫɪɚɜɧɢɜɚɬɶ ɩɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫ 

ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɷɬɨɝɨ ɤɥɚɫɫɚ. ȼ ɱɟɦ ɦɢɧɭɫɵ ɬɚɤɨɝɨ 

ɩɨɞɯɨɞɚ? ɗɬɨɬ ɦɟɬɨɞ ɦɨɠɧɨ ɧɚɡɜɚɬɶ «ɡɚɭɱɢɜɚɧɢɟɦ ɧɚɢɡɭɫɬɶ» - ɚ ɷɬɨ ɨɱɟɧɶ 

ɪɟɫɭɪɫɨɡɚɬɪɚɬɧɨ: ɧɭɠɧɨ ɩɨɫɬɨɹɧɧɨ ɯɪɚɧɢɬɶ ɫɟɪɶёɡɧɭɸ ɩɨɞɛɨɪɤɭ ɢɡɨɛɪɚɠɟɧɢɣ 

ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɨɛɴɟɤɬɨɜ, ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɬɶ ɟё ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɨɜɵɯ, 

ɧɟ ɩɪɟɞɭɝɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɧɚɯɨɠɞɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ (ɧɟɨɠɢɞɚɧɧɵɣ 

ɪɚɤɭɪɫ, ɨɫɜɟɳɟɧɢɟ, ɩɟɪɟɤɪɵɬɢɟ ɨɛɴɟɤɬɚ ɞɪɭɝɢɦ ɢ ɬ.ɞ.). ɂ ɚɥɝɨɪɢɬɦ ɤɚɠɞɵɣ ɪɚɡ, 

ɩɪɢ ɤɚɠɞɨɦ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɞɨɥɠɟɧ ɛɭɞɟɬ «ɩɪɨɛɟɝɚɬɶ» ɜɫɸ ɷɬɭ ɨɝɪɨɦɧɭɸ 

ɩɨɞɛɨɪɤɭ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɵɬɚɹɫɶ ɧɚɣɬɢ ɨɛɳɢɟ ɩɪɢɡɧɚɤɢ ɫ ɢɫɯɨɞɧɵɦ 

ɢɡɨɛɪɚɠɟɧɢɟɦ. 

Ɇɟɬɨɞ ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ: ɫɭɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ 

ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɛɵɥ ɨɩɢɫɚɧ ɨɩɪɟɞɟɥɟɧɧɵɦ ɜɟɤɬɨɪɨɦ ɩɪɢɡɧɚɤɨɜ. Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɮɭɧɤɰɢɸ, ɡɚɜɢɫɹɳɭɸ ɨɬ ɜɟɤɬɨɪɚ ɩɪɢɡɧɚɤɨɜ. Ⱦɥɹ ɤɚɠɞɨɝɨ 

ɜɟɤɬɨɪɚ – ɩɨɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ ɢ ɛɭɞɟɬ ɨɬɜɟɬɨɦ, ɤ ɤɚɤɨɦɭ ɤɥɚɫɫɭ ɩɪɢɧɚɞɥɟɠɢɬ 

ɨɛɴɟɤɬ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨ ɫɭɬɢ ɞɟɥɢɬ ɜɫё ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɪɟɝɢɨɧɵ, ɧɚɯɨɠɞɟɧɢɟ ɜ 

ɤɨɬɨɪɵɯ ɫɱɢɬɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɥɚɫɫɭ. ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɭɸ ɝɢɩɟɪɩɥɨɫɤɨɫɬɶ – ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ 

ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ. ȿɫɬɶ ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɥɨɠɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɫɥɭɱɚɟɜ ɤɨɝɞɚ ɤɥɚɫɫɨɜ ɛɨɥɶɲɟ ɞɜɭɯ, ɬɚɤ ɤɚɤ 

ɩɨ ɫɭɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ n-ɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Ɂɞɟɫɶ ɨɩɪɟɞɟɥɹɸɬɫɹ 
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ɹɞɪɨɜɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɫɬɪɨɢɬɶ ɮɭɧɤɰɢɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ɇɟɬɨɞ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ. Ⱦɥɹ ɷɬɨɝɨ ɦɟɬɨɞɚ ɧɟɨɛɯɨɞɢɦɨ, ɜɨ-ɩɟɪɜɵɯ, 

ɩɪɟɞɫɬɚɜɢɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ (ɢɡɨɛɪɚɠɟɧɢɹ) ɜ ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ: ɷɬɨ ɦɚɬɪɢɰɚ 

ɱɢɫɟɥ, ɨɬɪɚɠɚɸɳɢɯ ɹɪɤɨɫɬɶ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɛɵɫɬɪɟɟ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɪɢɡɧɚɤɢ ɏɚɚɪɚ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɪɢɡɧɚɤɢ ɏɚɚɪɚ ɞɚɸɬ 

ɬɨɱɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɹɪɤɨɫɬɢ ɩɨ ɨɫɹɦ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ ɧɚɥɨɠɟɧɢɟ 

ɦɚɫɨɤ ɢ ɫɨɡɞɚɧɢɟ ɧɚɢɛɨɥɟɟ ɨɛɳɟɣ ɤɚɪɬɢɧɵ: ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɮɨɪɦɢɪɭɟɬɫɹ 

ɢɡɨɛɪɚɠɟɧɢɟ-ɲɚɛɥɨɧ (ɦɚɬɪɢɰɚ-ɲɚɛɥɨɧ, ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 

ɜɢɞɚ). Ɉɫɧɨɜɧɨɣ ɦɢɧɭɫ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɨɛɭɱɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɛɨɪɤɢ ɪɚɫɬɟɬ. 

 

1.2 Ɇɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ 

 

ɉɪɟɠɞɟ ɱɟɦ ɫɢɫɬɟɦɚ ɩɪɢɫɬɭɩɢɬ ɤ ɪɚɫɩɨɡɧɚɜɚɧɢɸ ɨɛɴɟɤɬɚ, ɫɢɫɬɟɦɚ 

ɩɪɢɜɨɞɢɬ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɧɟɨɛɯɨɞɢɦɵɣ, ɛɨɥɟɟ «ɩɨɧɹɬɧɵɣ» ɞɥɹ ɧɟɟ ɜɢɞ, ɭɛɢɪɚɹ 

ɥɢɲɧɟɟ. ɇɚ ɪɢɫɭɧɤɟ 1 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 

ɢɡɨɛɪɚɠɟɧɢɹ.  

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɇɚ ɭɪɨɜɧɟ ɮɢɥɶɬɪɚɰɢɢ ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɧɨ ɬɨɱɤɢ, 

ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɹɬ ɮɢɥɶɬɪɚɰɢɸ, ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɛɥɚɫɬɢ ɫ ɨɫɨɛɵɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

ɋɚɦɨɟ ɩɪɨɫɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ — ɷɬɨ ɛɢɧɚɪɢɡɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɩɨɪɨɝɭ. 

ɉɪɢɦɟɪ ɛɢɧɚɪɢɡɚɰɢɢ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. Ɉɛɵɱɧɨ ɛɢɧɚɪɢɡɚɰɢɹ 
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ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ, ɤɨɬɨɪɵɣ ɚɞɚɩɬɢɜɧɨ ɜɵɛɢɪɚɟɬ ɩɨɪɨɝ. 

Ɍɚɤɢɦ ɚɥɝɨɪɢɬɦɨɦ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢɥɢ ɦɨɞɵ. Ⱥ 

ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɶɲɢɣ ɩɢɤ ɝɢɫɬɨɝɪɚɦɦɵ. 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɋɟɡɭɥɶɬɚɬ ɛɢɧɚɪɢɡɚɰɢɢ 

  

Ɉɬɞɟɥɶɧɵɣ ɤɥɚɫɫ ɮɢɥɶɬɪɨɜ — ɮɢɥɶɬɪɚɰɢɹ ɝɪɚɧɢɰ ɢ ɤɨɧɬɭɪɨɜ. Ʉɨɧɬɭɪɵ 

ɨɱɟɧɶ ɩɨɥɟɡɧɵ, ɤɨɝɞɚ ɦɵ ɯɨɬɢɦ ɩɟɪɟɣɬɢ ɨɬ ɪɚɛɨɬɵ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ ɤ ɪɚɛɨɬɟ ɫ 

ɨɛɴɟɤɬɚɦɢ ɧɚ ɷɬɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. Ʉɨɝɞɚ ɨɛɴɟɤɬ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɣ, ɧɨ ɯɨɪɨɲɨ 

ɜɵɞɟɥɹɟɦɵɣ, ɬɨ ɡɚɱɚɫɬɭɸ ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɪɚɛɨɬɵ ɫ ɧɢɦ ɹɜɥɹɟɬɫɹ 

ɜɵɞɟɥɟɧɢɟ ɟɝɨ ɤɨɧɬɭɪɨɜ. ɇɚ ɪɢɫɭɧɤɟ 3 ɨɬɨɛɪɚɠɟɧ ɩɪɢɦɟɪ ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ 

ɨɛɴɟɤɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 3 – ȼɵɞɟɥɟɧɢɟ ɤɨɧɬɭɪɨɜ ɨɛɴɟɤɬɚ 
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ɉɟɪɟɯɨɞɨɦ ɨɬ ɮɢɥɶɬɪɚɰɢɢ ɤ ɥɨɝɢɤɟ ɹɜɥɹɸɬɫɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. 

ɉɨ ɫɭɬɢ, ɷɬɨ ɩɪɨɫɬɟɣɲɢɟ ɨɩɟɪɚɰɢɢ ɧɚɪɚɳɢɜɚɧɢɹ ɢ ɷɪɨɡɢɢ ɛɢɧɚɪɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɣ. ɗɬɢ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɭɛɪɚɬɶ ɲɭɦɵ ɢɡ ɛɢɧɚɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɭɜɟɥɢɱɢɜ ɢɥɢ ɭɦɟɧɶɲɢɜ ɢɦɟɸɳɢɟɫɹ ɷɥɟɦɟɧɬɵ. ɇɚ ɪɢɫɭɧɤɟ 4 ɛɭɞɭɬ ɨɬɨɛɪɚɠɟɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. Ɉɫɨɛɵɟ ɬɨɱɤɢ — ɷɬɨ 

ɭɧɢɤɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɨɩɨɫɬɚɜɥɹɬɶ ɨɛɴɟɤɬ 

ɫɚɦ ɫ ɫɨɛɨɣ ɢɥɢ ɫ ɩɨɯɨɠɢɦɢ ɤɥɚɫɫɚɦɢ ɨɛɴɟɤɬɨɜ.  

 

 

Ɋɢɫɭɧɨɤ 4 – Ɋɟɡɭɥɶɬɚɬ ɩɪɢɦɟɧɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

 

1.3 Ɇɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 

 

Ɇɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɡɜɥɟɱɟɧɢɢ ɩɪɢɡɧɚɤɨɜ. Ɉɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ 

ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɚɥɝɨɪɢɬɦɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ ɤɥɚɫɫɨɜ ɨɛɴɟɤɬɨɜ ɢ 

ɚɥɝɨɪɢɬɦɵ ɜɵɜɨɞɚ ɞɥɹ ɩɨɢɫɤɚ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. Ɍɟɯɧɢɤɢ ɞɚɧɧɨɣ ɝɪɭɩɩɵ 

ɨɩɢɫɵɜɚɸɬ ɨɛɴɟɤɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɤɬɨɪɨɜ-ɩɪɢɡɧɚɤɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɨɛɴɟɤɬ ɨɩɢɫɵɜɚɟɬɫɹ ɧɚɛɨɪɨɦ ɜɟɤɬɨɪɨɜ ɩɪɢɡɧɚɤɨɜ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɧɢɪɨɜɤɢ ɫɬɪɨɢɬɫɹ ɦɨɞɟɥɶ, ɫɨɞɟɪɠɚɳɚɹ "ɭɫɪɟɞɧɟɧɧɵɟ" ɜɟɤɬɨɪɚ 

ɩɪɢɡɧɚɤɨɜ. Ʉɚɱɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, 

ɧɚɫɤɨɥɶɤɨ ɯɨɪɨɲɨ ɜɵɛɪɚɧɵ ɩɪɢɡɧɚɤɢ, ɬ.ɟ. ɧɚɫɤɨɥɶɤɨ ɯɨɪɨɲɨ ɷɬɢ ɩɪɢɡɧɚɤɢ 

ɞɢɮɮɟɪɟɧɰɢɪɭɸɬ ɤɥɚɫɫɵ ɨɛɴɟɤɬɨɜ. ȼɫɟ ɩɪɚɜɢɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ 

ɜɪɭɱɧɭɸ, ɚ ɩɪɢɡɧɚɤɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɱɟɧɶ ɦɧɨɝɨ (ɰɜɟɬ, ɩɥɨɳɚɞɶ, ɩɨɥɨɠɟɧɢɟ, 
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ɝɪɚɧɢɰɵ, ɮɨɪɦɚ, ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ, ɤɚɧɚɥɵ ɰɜɟɬɚ). ɂ ɷɬɨ ɜɫё ɧɟɨɛɯɨɞɢɦɨ ɟɳɟ 

ɭɦɧɨɠɢɬɶ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɤɭɪɫɨɜ, ɮɨɧɨɜ, ɨɫɜɟɳɟɧɢɣ ɢ ɬ.ɞ. ɋɭɬɶ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – Ɇɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɡɜɥɟɱɟɧɢɢ ɩɪɢɡɧɚɤɨɜ 

 

Ɇɟɬɨɞɵ ɩɨɢɫɤɚ ɩɨ ɲɚɛɥɨɧɭ. Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɧɟɤɨɬɨɪɨɝɨ ɲɚɛɥɨɧɚ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɢɦɟɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɚ ɫ 

ɜɵɞɟɥɟɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ – ɲɚɛɥɨɧ – ɢ ɬɟɫɬɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɤɨɬɨɪɨɟ 

ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɷɬɨɦɭ ɲɚɛɥɨɧɭ. ɋɬɨɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɦɟɬɨɞɵ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɩɨ 

ɡɚɞɚɧɧɨɦɭ ɲɚɛɥɨɧɭ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɩɨɢɫɤɟ ɨɞɢɧɨɱɧɵɯ ɨɛɴɟɤɬɨɜ. ɉɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɟɪɟɤɪɵɬɢɣ ɜ "ɛɟɝɭɳɟɦ ɨɤɧɟ" ɢɫɱɟɡɚɸɬ ɧɟɤɨɬɨɪɵɟ ɩɪɢɡɧɚɤɢ ɜ 

ɨɩɢɫɚɧɢɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɨɤɧɚ ɲɚɛɥɨɧɭ ɜɜɨɞɢɬɫɹ ɩɨɪɨɝ, ɩɨ 

ɤɨɬɨɪɨɦɭ ɨɬɫɟɤɚɸɬɫɹ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɟ ɨɤɧɚ – ɨɤɧɚ, ɡɚɜɟɞɨɦɨ ɧɟ ɫɨɞɟɪɠɚɳɢɟ 

ɨɛɴɟɤɬɨɜ. ɋɭɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – Ɇɟɬɨɞ ɩɨɢɫɤɚ ɩɨ ɲɚɛɥɨɧɭ 
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1.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. 

 

1.4.1 ɋɚɦɨɨɛɭɱɚɟɦɚɹ ɩɪɨɝɪɚɦɦɚ IDE-LME ɨɬ Disney Research ɞɥɹ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. 

 

Ƚɪɭɩɩɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢɡ ɩɢɬɬɫɛɭɪɝɫɤɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ Disney Research 

ɪɚɡɪɚɛɨɬɚɥɚ ɫɢɫɬɟɦɭ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɧɟɤɨɬɨɪɵɟ 

ɩɪɢɧɰɢɩɵ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɡɪɟɧɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧɚ ɫɨɞɟɪɠɢɬ ɚɥɝɨɪɢɬɦɵ ɞɥɹ 

ɫɚɦɨɨɛɭɱɟɧɢɹ ɢ ɫɩɨɫɨɛɧɚ ɫɨ ɜɪɟɦɟɧɟɦ ɭɥɭɱɲɚɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ. 

Ʉɚɤ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ 

Disney Research ɫɬɪɨɢɬ ɤɨɧɰɟɩɬɭɚɥɶɧɭɸ ɦɨɞɟɥɶ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ, ɛɭɞɶ ɷɬɨ 

ɫɚɦɨɥёɬ ɢɥɢ ɞɨɡɚɬɨɪ ɦɵɥɚ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɭɱɚɟɦɵɣ ɚɥɝɨɪɢɬɦ, ɤɨɬɨɪɵɣ 

ɚɧɚɥɢɡɢɪɭɟɬ ɦɧɨɠɟɫɬɜɨ ɮɨɬɨɝɪɚɮɢɣ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ Disney Research — ɜ ɬɨɦ, ɱɬɨ ɨɧ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɢɫɩɨɥɶɡɭɟɬ ɷɬɭ ɦɨɞɟɥɶ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɜɢɞɟɨ, 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɜɥɟɤɚɹ ɧɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɬɢɯ ɨɛɴɟɤɬɚɯ ɢ ɞɨɩɨɥɧɹɹ 

ɦɨɞɟɥɶ, ɡɚɥɨɠɟɧɧɭɸ ɢɡɧɚɱɚɥɶɧɨ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɩɨɡɧɚɜɚɬɶ ɨɛɴɟɤɬɵ ɜ ɛɨɥɟɟ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ, ɞɚɠɟ ɟɫɥɢ ɨɧɢ ɜɵɝɥɹɞɹɬ ɢɧɚɱɟ, ɱɟɦ ɧɚ ɜɫɬɪɟɱɚɜɲɢɯɫɹ ɪɚɧɟɟ 

ɨɛɪɚɡɰɚɯ. 

ɇɚ ɪɢɫɭɧɤɚɯ 7 ɢ 8 ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. ȼ ɜɟɪɯɧɟɦ 

ɪɹɞɭ ɧɚɯɨɞɹɬɫɹ ɬɟɫɬɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ ɛɚɡɵ ImageNet, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɨɛɭɱɟɧɢɹ ɢɡɧɚɱɚɥɶɧɨɣ ɦɨɞɟɥɢ. ȼ ɧɢɠɧɟɦ ɪɹɞɭ — ɩɪɢɦɟɪɵ 

ɤɨɪɪɟɤɬɧɨɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɩɪɨɝɪɚɦɦɨɣ IDE-LME. ɂɫɫɥɟɞɨɜɚɬɟɥɢ 

ɨɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɪɚɫɩɨɡɧɚɧɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɮɨɬɨɝɪɚɮɢɹɯ ɫɭɳɟɫɬɜɟɧɧɨ 

ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɨɬ ɬɟɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɨɛɭɱɟɧɢɹ 

ɫɢɫɬɟɦɵ. 
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Ɋɢɫɭɧɨɤ 7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɩɪɨɝɪɚɦɦɨɣ IDE-LME 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɩɪɨɝɪɚɦɦɨɣ IDE-LME 

 

Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɩɨɫɬɟɩɟɧɧɨ ɪɚɫɲɢɪɹɟɬɫɹ ɢ 

ɭɬɨɱɧɹɟɬɫɹ ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɫɢɫɬɟɦɚ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɟɣ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢ, ɬɚɤɨɣ ɦɟɬɨɞ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɞɟɣɫɬɜɭɹ ɛɟɡ ɧɚɞɡɨɪɚ, 

ɫɢɫɬɟɦɚ ɩɪɢɩɢɲɟɬ ɨɛɴɟɤɬɭ ɧɟɫɜɨɣɫɬɜɟɧɧɵɟ ɞɥɹ ɧɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɢɡ-ɡɚ ɱɟɝɨ 

ɜɨɡɧɢɤɧɭɬ ɨɲɢɛɤɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. ɇɨ ɚɜɬɨɪɵ ɩɪɨɝɪɚɦɦɵ ɝɨɜɨɪɹɬ, ɱɬɨ ɬɚɤɚɹ 

ɩɪɨɛɥɟɦɚ ɩɨɤɚ ɧɟ ɡɚɦɟɱɟɧɚ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 2015 

ɝɨɞɭ, ɫɚɦɭ ɩɪɨɝɪɚɦɦɭ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɧɚɣɬɢ ɧɟ ɭɞɚɥɨɫɶ. 

 

1.4.2 ɋɢɫɬɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɮɨɬɨɝɪɚɮɢɢ Google Lens. 

 

ɋɟɪɜɢɫ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɩɪɢɥɨɠɟɧɢɹ Google Ɏɨɬɨ, ɞɨɫɬɭɩɧɨɝɨ ɛɟɫɩɥɚɬɧɨ 

ɞɥɹ ɩɥɚɬɮɨɪɦ Android ɢ iOS. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɦɚɪɬɮɨɧɵ Google Pixel ɢ Pixel 

XL — ɷɬɨ ɞɜɚ ɞɟɜɚɣɫɚ, ɭ ɤɨɬɨɪɵɯ ɟɫɬɶ ɞɨɫɬɭɩ ɤ Google Lens. ɂ ɜ ɛɥɢɠɚɣɲɟɣ 
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ɩɟɪɫɩɟɤɬɢɜɟ ɜ ɷɬɨɦ ɤɨɪɨɬɟɧɶɤɨɦ ɫɩɢɫɤɟ ɟɫɥɢ ɢ ɩɨɹɜɹɬɫɹ ɧɨɜɵɟ ɩɨɡɢɰɢɢ, ɬɨ ɢɯ 

ɛɭɞɟɬ ɧɟ ɦɧɨɝɨ. Ɍɚɤ ɱɬɨ, ɩɨɤɚ Lens — ɷɬɨ ɫɭɩɟɪ-ɷɤɫɤɥɸɡɢɜ ɞɥɹ ɜɥɚɞɟɥɶɰɟɜ Pixel. 

ɋ ɩɨɦɨɳɶɸ Lens ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɥɭɱɚɬɶ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɪɚɡɥɢɱɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɞɨɫɬɨɩɪɢɦɟɱɚɬɟɥɶɧɨɫɬɹɯ ɢɥɢ ɛɢɥɛɨɪɞɚɯ ɤɨɦɩɚɧɢɣ, 

ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɧɚɜɟɫɬɢ ɤɚɦɟɪɭ ɧɚ ɨɛɴɟɤɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɫɬɟɦɚ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɧɚɩɪɢɦɟɪ, ɫɱɢɬɵɜɚɬɶ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ 

ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɧɚɤɥɟɣɤɢ ɩɪɨɜɚɣɞɟɪɚ ɧɚ ɪɨɭɬɟɪɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɨɞɤɥɸɱɚɬɶ ɫɦɚɪɬɮɨɧ ɤ Wi-Fi.  

ɇɚ ɪɢɫɭɧɤɟ 9 ɨɬɨɛɪɚɠɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɫɟɪɜɢɫɚ. 

 

   

Ɋɢɫɭɧɨɤ 9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Google Lens 

 

Ⱦɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɞɚɧɧɵɯ ɜ Google Lens ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. ɉɨɦɢɦɨ ɩɪɨɱɢɯ ɮɚɤɬɨɪɨɜ 

ɨɧɚ ɭɱɢɬɵɜɚɟɬ ɬɟɤɭɳɟɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ — ɷɬɢ ɞɚɧɧɵɟ ɩɨɥɟɡɧɵ 

ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɟɬɟɜɵɯ ɡɚɜɟɞɟɧɢɣ. 
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1.4.3 Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɬɟɤɫɬɚ 

 

ɉɨɠɚɥɭɣ, ɫɚɦɵɣ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɬɢɩ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ – 

ɩɪɨɝɪɚɦɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɬɟɤɫɬɚ, ɩɨɥɧɨɫɬɶɸ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɷɬɨɝɨ ɢɥɢ 

ɱɚɫɬɢɱɧɨ ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ.  

 Ɉɞɢɧ ɢɡ ɹɪɤɢɯ ɩɪɢɦɟɪɨɜ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ: Office Lens. ɗɬɨɬ ɫɟɪɜɢɫ ɨɬ 

ɤɨɦɩɚɧɢɢ Microsoft ɩɪɟɜɪɚɳɚɟɬ ɤɚɦɟɪɭ ɫɦɚɪɬɮɨɧɚ ɢɥɢ ɉɄ ɜ ɦɨɳɧɵɣ ɫɤɚɧɟɪ 

ɞɨɤɭɦɟɧɬɨɜ. ɋ ɩɨɦɨɳɶɸ Office Lens ɜɵ ɦɨɠɟɬɟ ɪɚɫɩɨɡɧɚɬɶ ɬɟɤɫɬ ɧɚ ɥɸɛɨɦ 

ɮɢɡɢɱɟɫɤɨɦ ɧɨɫɢɬɟɥɟ ɢ ɫɨɯɪɚɧɢɬɶ ɟɝɨ ɜ ɨɞɧɨɦ ɢɡ «ɨɮɢɫɧɵɯ» ɮɨɪɦɚɬɨɜ ɢɥɢ ɜ 

PDF. ɂɬɨɝɨɜɵɟ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɜ Word, OneNote ɢ ɞɪɭɝɢɯ 

ɫɟɪɜɢɫɚɯ Microsoft, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫ Office Lens. Ɋɚɫɩɨɡɧɚёɬ: ɫɧɢɦɤɢ ɤɚɦɟɪɵ. 

ɋɨɯɪɚɧɹɟɬ: DOCX, PPTX, PDF.  

 ɇɚɫɬɨɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ Free OCR to Word ɪɚɫɩɨɡɧɚёɬ ɜɵɛɪɚɧɧɵɟ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɡɨɛɪɚɠɟɧɢɹ, ɢɡɜɥɟɤɚɹ ɢɡ ɧɢɯ ɱɢɫɬɵɣ ɬɟɤɫɬ ɛɟɡ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ. 

ȿɝɨ ɦɨɠɧɨ ɤɨɩɢɪɨɜɚɬɶ ɜ ɛɭɮɟɪ ɨɛɦɟɧɚ, ɫɨɯɪɚɧɹɬɶ ɜ ɮɨɪɦɚɬɟ TXT ɢɥɢ 

ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ Word. Ɋɚɫɩɨɡɧɚёɬ: JPG, TIF, BMP, GIF, PNG, EMF, WMF, JPE, 

ICO, JFIF, PCX, PSD, PCD, TGA ɢ ɞɪɭɝɢɟ ɮɨɪɦɚɬɵ. ɋɨɯɪɚɧɹɟɬ: DOC, DOCX, 

TXT. ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 10. 

 Ɉɧɥɚɣɧɨɜɵɣ ɫɟɪɜɢɫ FineReader, ɤɨɬɨɪɵɣ ɤɨɧɜɟɪɬɢɪɭɟɬ ɧɟ ɬɨɥɶɤɨ 

ɬɟɤɫɬɵ, ɧɨ ɢ ɬɚɛɥɢɰɵ. ɍɜɵ, ɛɟɫɩɥɚɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ FineReader Online 

ɨɝɪɚɧɢɱɟɧɵ. ɉɨɫɥɟ ɪɟɝɢɫɬɪɚɰɢɢ ɜɚɦ ɩɨɡɜɨɥɹɬ ɪɚɫɩɨɡɧɚɬɶ ɛɟɡ ɨɩɥɚɬɵ ɜɫɟɝɨ 10 

ɫɬɪɚɧɢɰ. Ɂɚɬɨ ɤɚɠɞɵɣ ɦɟɫɹɰ ɛɭɞɭɬ ɧɚɱɢɫɥɹɬɶ ɟɳё ɩɨ ɩɹɬɶ ɫɬɪɚɧɢɰ ɜ ɤɚɱɟɫɬɜɟ 

ɛɨɧɭɫɚ. ɉɨɷɬɨɦɭ ɫɟɪɜɢɫ ɛɨɥɶɲɟ ɩɨɞɨɣɞёɬ ɬɟɦ, ɤɬɨ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɭɫɥɭɝɚɯ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɥɢɲɤɨɦ ɱɚɫɬɨ. Ɋɚɫɩɨɡɧɚёɬ: JPG, TIF, BMP, PNG, PCX, DCX, PDF 

(ɧɟ ɡɚɳɢɳёɧɧɵɟ ɩɚɪɨɥɟɦ). ɋɨɯɪɚɧɹɟɬ: DOC, DOCX, XLS, XLSX, ODT, TXT, 

RTF, PDF, PDF/A.  

 ɋɚɣɬ marathon-photo.ru – ɫɟɪɜɢɫ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɮɨɬɨɝɪɚɮɢɣ ɫɨ 

ɫɩɨɪɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɝɭ, ɬɪɢɚɬɥɨɧɭ, ɜɟɥɨɫɩɨɪɬɭ ɢ ɥɵɠɧɨɦɭ ɫɩɨɪɬɭ. Ʉɚɤ 

ɩɪɚɜɢɥɨ ɮɨɬɨɝɪɚɮɢɣ ɫ ɬɚɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨɥɭɱɚɟɬɫɹ ɨɱɟɧɶ ɢ ɨɱɟɧɶ ɦɧɨɝɨ, 
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ɩɪɨɥɢɫɬɵɜɚɬɶ ɬɵɫɹɱɢ ɮɨɬɨɝɪɚɮɢɣ ɭɱɚɫɬɧɢɤɚɦ ɜ ɧɚɞɟɠɞɟ ɧɚɣɬɢ 3-4 ɫɜɨɢɯ 

ɮɨɬɨɝɪɚɮɢɢ ɫɨɜɫɟɦ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ɍɚɤ ɱɬɨ ɧɚ ɷɬɨɦ ɫɚɣɬɟ ɜɧɟɞɪɟɧ ɚɥɝɨɪɢɬɦ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɨɦɟɪɨɜ ɧɚ ɮɨɬɨ, ɪɚɫɫɬɚɜɥɟɧɢɟ ɧɨɦɟɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɬɷɝɨɜ ɞɥɹ 

ɤɚɠɞɨɣ ɮɨɬɨɝɪɚɮɢɢ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɨɢɫɤɚ ɩɨ ɧɨɦɟɪɭ ɭɱɚɫɬɧɢɤɚ ɢɥɢ ɮɚɦɢɥɢɢ. 

 Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɨɦɟɪɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ. ȼɧɟɞɪɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɜ ɷɬɭ ɫɮɟɪɭ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɝ ɫɬɚɬɶ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɩɨɫɬɨɹɧɧɵɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɢ ɚɥɝɨɪɢɬɦɵ ɜɧɟɞɪɹɸɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɚɦɟɪɵ, ɮɢɤɫɢɪɭɸɳɢɟ ɧɚɪɭɲɟɧɢɹ, ɢ ɧɟ ɬɪɟɛɭɸɬ ɨɛɪɚɬɧɵɯ 

ɞɟɣɫɬɜɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɚɤɠɟ ɷɬɢ ɮɭɧɤɰɢɢ ɫ ɭɫɩɟɯɨɦ ɜɧɟɞɪɹɸɬɫɹ ɢ ɜ ɨɛɵɱɧɵɟ 

«ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ» ɜɢɞɟɨɪɟɝɢɫɬɪɚɬɨɪɵ. ɇɚ ɪɢɫɭɧɤɟ 11 ɨɬɨɛɪɚɠɟɧ ɩɪɢɦɟɪ 

ɬɚɤɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 10 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ Free OCR to Word 
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Ɋɢɫɭɧɨɤ 11 – ɉɪɢɦɟɪ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɨɦɟɪɚ ɚɜɬɨɦɨɛɢɥɹ 

 

1.4.4 Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɥɢɰ 

 

ȿɳё 8-12 ɥɟɬ ɧɚɡɚɞ ɬɨɥɶɤɨ ɧɚɱɢɧɚɥɢ ɩɨɹɜɥɹɬɶɫɹ ɰɢɮɪɨɜɵɟ ɮɨɬɨɚɩɩɚɪɚɬɵ, 

ɤɨɬɨɪɵɟ ɜɵɞɟɥɹɥɢ ɤɜɚɞɪɚɬɢɤɨɦ ɱɟɥɨɜɟɱɟɫɤɨɟ ɥɢɰɨ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɟɧɹɥɢ 

ɧɚɫɬɪɨɣɤɢ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɧɚɪɭɠɟɧɢɟɦ. Ʉɚɤ ɠɟ ɨɛɫɬɨɢɬ ɞɟɥɨ ɫ ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ 

ɥɢɰ ɫɟɣɱɚɫ? ɋɟɣɱɚɫ ɚɥɝɨɪɢɬɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɧɟ ɩɪɨɫɬɨ ɧɚɣɬɢ ɥɢɰɨ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ, ɧɨ ɢ ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɭɫɬɚɧɨɜɢɬɶ ɥɢɱɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ. Ƚɞɟ ɠɟ ɷɬɨ ɪɟɚɥɢɡɨɜɚɧɨ? 

 FaceID - ɷɬɨ ɫɤɚɧɟɪ 3D ɮɨɪɦɵ ɥɢɰɚ, ɤɨɬɨɪɵɣ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɤɨɦɩɚɧɢɟɣ Apple. ɍɫɬɚɧɨɜɥɟɧ ɜ ɫɦɚɪɬɮɨɧɟ iPhone X, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɤɭɩɨɤ 

ɫ ɩɨɦɨɳɶɸ ɩɥɚɬёɠɧɨɣ ɫɢɫɬɟɦɨɣ Apple Pay, ɩɪɨɫɦɨɬɪɚ ɩɚɪɨɥɟɣ ɜ ɩɪɢɥɨɠɟɧɢɢ 

«ɇɚɫɬɪɨɣɤɢ» ɞɥɹ iOS, ɩɨɤɭɩɨɤ ɜ iTunes Store, App Store, iBooks, ɪɚɡɛɥɨɤɢɪɨɜɤɢ 

ɫɬɨɪɨɧɧɢɯ ɩɪɢɥɨɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ ɦɟɧɟɞɠɟɪɚ ɩɚɪɨɥɟɣ 1Password ɢ ɛɚɧɤ ɤɥɢɟɧɬɚ 

ɋɛɟɪɛɚɧɤ Ɉɧɥɚɣɧ. Ʉɚɤ ɡɚɹɜɥɹɟɬ ɤɨɦɩɚɧɢɹ Apple, ɡɚɲɢɮɪɨɜɚɧɧɚɹ 

ɛɢɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɯɪɚɧɢɬɫɹ ɧɚ ɫɚɦɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɜ ɩɪɨɰɟɫɫɨɪɟ iPhone 

X - A11 Bionic, ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɚ ɤɭɞɚ-ɥɢɛɨ. ɉɨ ɫɥɨɜɚɦ Apple, ɷɬɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɨɛɪɚɡ ɨɬɫɤɚɧɢɪɨɜɚɧɧɨɝɨ ɥɢɰɚ, ɧɨ ɧɟ ɫɚɦɨ ɢɡɨɛɪɚɠɟɧɢɟ. 
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 Open Garage: ɩɟɪɟɜɨɞ ɞɟɧɟɝ ɩɨ ɮɨɬɨɝɪɚɮɢɢ ɜ ɦɨɛɢɥɶɧɨɦ ɩɪɢɥɨɠɟɧɢɢ 

ɛɚɧɤɚ «Ɉɬɤɪɵɬɢɟ.ɉɟɪɟɜɨɞɵ». ȼɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɜɛɢɜɚɬɶ ɧɨɦɟɪ ɤɚɪɬɵ ɢɥɢ 

ɬɟɥɟɮɨɧɚ, ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɫɮɨɬɨɝɪɚɮɢɪɨɜɚɬɶ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɨɦɭ ɧɭɠɧɨ 

ɫɞɟɥɚɬɶ ɩɟɪɟɜɨɞ. ɋɢɫɬɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ ɫɪɚɜɧɢɬ ɮɨɬɨ ɫ ɷɬɚɥɨɧɧɵɦ 

(ɞɟɥɚɟɬɫɹ, ɤɨɝɞɚ ɛɚɧɤ ɜɵɞɚɟɬ ɤɚɪɬɭ) ɢ ɩɨɞɫɤɚɠɟɬ ɢɦɹ ɢ ɮɚɦɢɥɢɸ. Ɉɫɬɚɧɟɬɫɹ 

ɬɨɥɶɤɨ ɜɵɛɪɚɬɶ ɤɚɪɬɭ ɢ ɜɜɟɫɬɢ ɫɭɦɦɭ. ɑɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ, ɤɥɢɟɧɬɵ ɫɬɨɪɨɧɧɢɯ 

ɛɚɧɤɨɜ ɬɚɤɠɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɞɥɹ ɩɟɪɟɜɨɞɨɜ ɤɥɢɟɧɬɚɦ 

«Ɉɬɤɪɵɬɢɹ» — ɨɬɩɪɚɜɢɬɟɥɶ ɩɟɪɟɜɨɞɨɜ ɦɨɠɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɪɬɨɣ ɥɸɛɨɝɨ 

ɪɨɫɫɢɣɫɤɨɝɨ ɛɚɧɤɚ. ɇɚ ɪɢɫɭɧɤɟ 12 ɨɬɨɛɪɚɠɟɧɚ ɪɚɛɨɬɚ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 12 – Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɥɢɰɚ ɜ ɩɪɢɥɨɠɟɧɢɢ «Ɉɬɤɪɵɬɢɟ. ɉɟɪɟɜɨɞɵ» 

 

 ɋɢɫɬɟɦɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɥɢɰ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɱɟɪɟɡ ɤɚɦɟɪɵ ɩɪɨɜɟɪɹɬɶ ɞɨ 20 ɱɟɥɨɜɟɤ ɜ ɫɟɤɭɧɞɭ. Ɍɟɯɧɨɥɨɝɢɸ ɧɚɱɚɥɢ 

ɜɧɟɞɪɹɬɶ ɬɨɥɶɤɨ ɜ 2018 ɝɨɞɭ ɜ Ɇɨɫɤɜɟ, ɧɨ ɨɧɚ ɭɠɟ ɢɦɟɟɬ ɫɜɨɢ ɩɥɨɞɵ: ɫɢɫɬɟɦɚ 

ɨɛɧɚɪɭɠɢɥɚ ɜ ɩɨɬɨɤɟ ɥɸɞɟɣ ɦɭɠɱɢɧɭ, ɧɚɯɨɞɢɜɲɟɝɨɫɹ ɜ ɪɨɡɵɫɤɟ ɢ ɩɨɥɢɰɢɹ 
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ɫɦɨɝɥɚ ɟɝɨ ɡɚɞɟɪɠɚɬɶ. ȼ ɫɬɨɥɢɰɟ ɫɟɣɱɚɫ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɵɫɹɱ ɭɥɢɱɧɵɯ 

ɨɛɴɟɤɬɢɜɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɢɫɬɟɦɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɥɢɰ. 

 

1.5 ȼɵɜɨɞɵ 

 

Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦ, ɫɟɪɜɢɫɨɜ, ɫɚɣɬɨɜ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢɥɢ ɢɫɩɨɥɶɡɭɸɳɢɯ ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɦɚɲɢɧɧɨɟ ɡɪɟɧɢɟ ɢ ɨɛɭɱɟɧɢɟ ɜɧɟɞɪɹɟɬɫɹ ɜɨ ɜɫё 

ɛɨɥɶɲɢɟ ɱɚɫɬɢ ɧɚɲɟɣ ɠɢɡɧɢ. Ⱦɚɧɧɚɹ ɫɮɟɪɚ ɩɪɨɝɪɟɫɫɢɪɭɟɬ ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ 

ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ. ɂɦɟɧɧɨ 2017-2018 ɝɨɞɵ ɫɬɚɧɨɜɢɬɫɹ ɡɚɩɭɫɤɨɦ ɬɚɤɢɯ ɤɪɭɩɧɵɯ 

ɩɪɨɟɤɬɨɜ, ɤɚɤ FaceID, Google Lens, ɫɢɫɬɟɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜ ɛɚɧɤɚɯ. Ʉɚɤ 

ɩɪɚɜɢɥɨ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɚɧɚɥɨɝɢ ɩɪɢɜɹɡɚɧɵ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɚɥɝɨɪɢɬɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɧɨ ɧɟ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ. 

ɏɨɬɹ ɢ ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɫɬɚɬɶ ɨɱɟɧɶ ɩɨɥɟɡɧɵɦ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɟɨɛɯɨɞɢɦɨɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɦɟɬɨɞɚɯ ɢ ɚɥɝɨɪɢɬɦɚɯ ɞɥɹ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɜɵɛɨɪ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɟ 

ɧɚɢɛɨɥɟɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɨɠɢɞɚɟɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɢɧɬɟɝɪɚɥɶɧɵɣ ɜɢɞ ɞɥɹ 

ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɨɛɭɱɟɧɢɹ, ɫɪɚɜɧɟɧɢɹ ɫ ɲɚɛɥɨɧɨɦ ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɚɫɫɨɜ ɢ ɦɟɬɨɞɨɜ ɛɢɛɥɢɨɬɟɤɢ OpenCV. ɇɚ ɷɬɨɦ 

ɷɬɚɩɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɚɥɝɨɪɢɬɦ, ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɣ ɤ ɨɩɢɫɚɧɧɨɦɭ ɜɵɲɟ ɦɟɬɨɞɭ 

ȼɢɨɥɵ-Ⱦɠɨɧɫɚ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɭɬɟɦ 

ɫɪɚɜɧɟɧɢɹ ɫ ɲɚɛɥɨɧɨɦ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɦ ɧɚ ɷɬɚɩɟ ɨɛɭɱɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɩɨɢɫɤɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɯɨɞ "ɛɟɝɭɳɢɦ ɨɤɧɨɦ", ɢɦɟɸɳɢɦ ɪɚɡɦɟɪɵ ɲɚɛɥɨɧɚ, ɩɨ 

ɢɡɨɛɪɚɠɟɧɢɸ ɢ ɫɪɚɜɧɟɧɢɟ ɨɩɢɫɚɧɢɹ ɱɚɫɬɢ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɩɨɤɪɵɜɚɟɦɨɝɨ ɨɤɧɨɦ, ɢ ɲɚɛɥɨɧɚ. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɲɚɛɥɨɧɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 

ɫɪɚɜɧɟɧɢɟ ɨɩɢɫɚɧɢɟ ɬɟɫɬɨɜɨɝɨ ɢ ɲɚɛɥɨɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ ɧɟɤɨɬɨɪɨɣ 

ɜɵɛɪɚɧɧɨɣ ɦɟɬɪɢɤɟ. Ɋɟɡɭɥɶɬɚɬɨɦ ɬɚɤɨɝɨ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɟɪɚ ɫɯɨɞɫɬɜɚ. 
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ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɟɫɥɢ ɷɬɚ ɦɟɪɚ ɛɨɥɶɲɟ ɧɟɤɨɬɨɪɨɝɨ ɩɨɪɨɝɚ, ɬɨ ɬɟɫɬɨɜɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ – ɷɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɚ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɨɜ ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɚɥɝɨɪɢɬɦ ɫɥɭɱɚɣɧɨɝɨ ɥɟɫɚ 

ɪɟɲɟɧɢɣ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɢɬɟɬɚ (ɚɧɫɚɦɛɥɹ) ɪɟɲɚɸɳɢɯ 

ɞɟɪɟɜɶɟɜ. Ɉɫɧɨɜɧɚɹ ɢɞɟɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɨɥɶɲɨɝɨ ɚɧɫɚɦɛɥɹ 

ɪɟɲɚɸɳɢɯ ɞɟɪɟɜɶɟɜ, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɫɚɦɨ ɩɨ ɫɟɛɟ ɞɚёɬ ɨɱɟɧɶ ɧɟɜɵɫɨɤɨɟ 

ɤɚɱɟɫɬɜɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɧɨ ɡɚ ɫɱёɬ ɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɡɭɥɶɬɚɬ 

ɩɨɥɭɱɚɟɬɫɹ ɯɨɪɨɲɢɦ.  
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

2.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

Ɍɪɟɛɭɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ 

ɩɨɡɜɨɥɢɬ ɨɛɭɱɚɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɸ ɢ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ, ɫɱɢɬɚɧɧɵɟ ɫ 

ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ: 

 ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɤɥɚɫɫɚɦ ɨɛɴɟɤɬɨɜ; 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ; 

 ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɹ; 

 ɬɟɫɬɢɪɨɜɚɧɢɟ ɬɨɱɧɨɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɬɟɪɮɟɣɫɭ: 

 ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ (ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɱɚɦ ɩɨɥɶɡɨɜɚɬɟɥɹ); 

 ɩɨɧɹɬɧɨɫɬɶ ɢ ɥɨɝɢɱɧɨɫɬɶ; 

 ɛɵɫɬɪɨɟ ɨɫɜɨɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ; 

 ɪɟɚɥɢɡɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ WindowsForms. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɟ: 

 64-ɪɚɡɪɹɞɧɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Windows 7, 8, 10 

 

2.2 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ 

 

Microsoft Visual Studio — ɥɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ ɤɨɦɩɚɧɢɢ Microsoft, 

ɜɤɥɸɱɚɸɳɢɯ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 

ɪɹɞ ɞɪɭɝɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. Ⱦɚɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɨɡɜɨɥɹɸɬ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɤɚɤ ɤɨɧɫɨɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤ ɢ ɩɪɢɥɨɠɟɧɢɹ ɫ ɝɪɚɮɢɱɟɫɤɢɦ 

ɢɧɬɟɪɮɟɣɫɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɩɨɞɞɟɪɠɤɨɣ ɬɟɯɧɨɥɨɝɢɢ Windows Forms. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɪɫɢɹ – Microsoft Visual Studio 2017 Community. 
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.NET Framework — ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɜɵɩɭɳɟɧɧɚɹ ɤɨɦɩɚɧɢɟɣ 

Microsoft ɜ 2002 ɝɨɞɭ. Ɉɫɧɨɜɨɣ ɩɥɚɬɮɨɪɦɵ ɹɜɥɹɟɬɫɹ ɨɛɳɟɹɡɵɤɨɜɚɹ ɫɪɟɞɚ 

ɢɫɩɨɥɧɟɧɢɹ Common Language Runtime (CLR), ɤɨɬɨɪɚɹ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɡɧɵɯ 

ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ CLR ɞɨɫɬɭɩɧɵ ɜ 

ɥɸɛɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɬɭ ɫɪɟɞɭ. ɂɫɩɨɥɶɡɭɟɦɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ C#. əɡɵɤ ɢɦɟɟɬ ɫɬɚɬɢɱɟɫɤɭɸ 

ɬɢɩɢɡɚɰɢɸ, ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɥɢɦɨɪɮɢɡɦ, ɩɟɪɟɝɪɭɡɤɭ ɨɩɟɪɚɬɨɪɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ 

ɨɩɟɪɚɬɨɪɨɜ ɹɜɧɨɝɨ ɢ ɧɟɹɜɧɨɝɨ ɩɪɢɜɟɞɟɧɢɹ ɬɢɩɚ), ɞɟɥɟɝɚɬɵ, ɚɬɪɢɛɭɬɵ, ɫɨɛɵɬɢɹ, 

ɫɜɨɣɫɬɜɚ, ɨɛɨɛɳёɧɧɵɟ ɬɢɩɵ ɢ ɦɟɬɨɞɵ, ɢɬɟɪɚɬɨɪɵ, ɚɧɨɧɢɦɧɵɟ ɮɭɧɤɰɢɢ ɫ 

ɩɨɞɞɟɪɠɤɨɣ ɡɚɦɵɤɚɧɢɣ, LINQ, ɢɫɤɥɸɱɟɧɢɹ, ɤɨɦɦɟɧɬɚɪɢɢ ɜ ɮɨɪɦɚɬɟ XML. 

OpenCV (ɚɧɝɥ. Open Source Computer Vision Library, ɛɢɛɥɢɨɬɟɤɚ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ) — ɛɢɛɥɢɨɬɟɤɚ ɚɥɝɨɪɢɬɦɨɜ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɱɢɫɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ. OpenCVSharp ɹɜɥɹɟɬɫɹ ɤɪɨɫɫ-ɩɥɚɬɮɨɪɦɟɧɧɵɦ 

.Net ɞɨɩɨɥɧɟɧɢɟɦ ɞɥɹ ɛɢɛɥɢɨɬɟɤɢ OpenCV ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɍɫɬɚɧɨɜɤɚ ɞɚɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɵɣ ɜ Visual Studio 

ɦɟɧɟɞɠɟɪ ɩɚɤɟɬɨɜ NuGet. 

 

2.3 Ʌɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ 

 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɞɟɪɠɢɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɛɥɨɤɚ: ɨɛɭɱɟɧɢɟ 

ɫɢɫɬɟɦɵ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ 

ɫɨɫɬɨɢɬ ɜ ɟё ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɟɧ 

ɦɨɞɭɥɶ ɨɛɭɱɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɚɛɫɨɥɸɬɧɨ ɥɸɛɵɦ ɤɥɚɫɫɚɦ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɵ ɤɨɧɤɪɟɬɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɂ 

ɩɪɨɝɪɚɦɦɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɭɞɟɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨɫɬɭɩɚɸɳɢɟ ɢɡɨɛɪɚɠɟɧɢɹ 

ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɟɣ ɤɥɚɫɫɨɜ ɨɛɴɟɤɬɨɜ. ɇɚ ɪɢɫɭɧɤɟ 13 ɨɬɨɛɪɚɠɟɧɚ Use-case 

ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 13 - Use-case ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ 

 

ȼ ɛɥɨɤɟ ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ: 

ɚ) ɭɤɚɡɚɬɶ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɥɚɫɫɚ ɨɛɴɟɤɬɚ; 

ɛ) ɡɚɝɪɭɡɢɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ: 

1) ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɤɥɚɫɫɨɜ; 

2) ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɩɚɩɤɟ ɫ ɜɵɛɨɪɤɨɣ ɢɡɨɛɪɚɠɟɧɢɣ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɤɚɡɚɧɧɨɦɭ ɤɥɚɫɫɭ; 

ɜ) ɩɪɨɫɦɨɬɪɟɬɶ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ. 

ȼ ɛɥɨɤɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɤɚɡɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ 

ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ: 

 ɭɤɚɡɚɜ ɩɭɬɶ ɤ ɮɚɣɥɭ; 

 ɢɫɩɨɥɶɡɭɹ ɜɟɛ-ɤɚɦɟɪɭ. 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɫɨɨɛɳɢɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɬɜɟɬ, ɧɚ ɱɬɨ ɢɡ ɢɡɜɟɫɬɧɵɯ ɟɣ ɨɛɴɟɤɬɨɜ ɧɚɢɛɨɥɟɟ ɩɨɯɨɠ ɨɛɴɟɤɬ ɫ 

ɡɚɝɪɭɠɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɥɚɝɨɞɚɪɹ ɜɧɟɞɪɟɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ 

ɨɛɭɱɟɧɢɹ, ɩɪɨɝɪɚɦɦɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɥɸɛɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ȼɥɨɤ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɨɛɴɟɤɬɨɜ ɩɪɨɝɪɚɦɦɨɣ. ɉɨɞɪɚɡɭɦɟɜɚɟɬɫɹ: 

 ɉɨɥɶɡɨɜɚɬɟɥɶ ɫɨɛɢɪɚɟɬ ɤɨɧɬɪɨɥɶɧɭɸ ɜɵɛɨɪɤɭ; 
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 ɉɨɥɶɡɨɜɚɬɟɥɶ ɭɤɚɡɵɜɚɟɬ, ɤ ɤɚɤɨɦɭ (ɭɠɟ ɢɡɜɟɫɬɧɨɦɭ ɩɪɨɝɪɚɦɦɟ) 

ɤɥɚɫɫɭ ɩɪɢɧɚɞɥɟɠɚɬ ɢɡɨɛɪɚɠɟɧɢɹ ɞɚɧɧɨɣ ɜɵɛɨɪɤɢ; 

 ɉɪɨɝɪɚɦɦɚ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬ ɤɚɠɞɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɚɧɧɨɣ ɜɵɛɨɪɤɢ; 

 ɉɪɨɝɪɚɦɦɚ ɩɨɞɫɱɢɬɵɜɚɟɬ, ɫɤɨɥɶɤɨ ɩɪɨɰɟɧɬɨɜ ɢɡɨɛɪɚɠɟɧɢɣ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɨ ɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɤɚɡɚɧɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɡɧɚɱɟɧɢɟɦ; 

 ɇɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ 

ɬɨɱɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ. 

 

2.4 Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

ɋɬɪɭɤɬɭɪɧɨ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɟɣ: 

 Program.cs – ɝɥɚɜɧɵɣ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɦɵ, ɬɨɱɤɚ ɜɯɨɞɚ ɜ ɩɪɨɝɪɚɦɦɭ; 

 Form1.cs – ɤɨɦɩɨɧɟɧɬ WindowsForms, ɫɨɫɬɨɢɬ ɢɡ ɢɧɬɟɪɮɟɣɫɚ 

ɩɪɨɝɪɚɦɦɵ ɢ ɨɛɪɚɛɨɬɱɢɤɨɜ ɫɨɛɵɬɢɣ; 

 Model.cs – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɭɳɧɨɫɬɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ, 

ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɤɨɞɚ; 

 Ⱦɢɧɚɦɢɱɟɫɤɢ ɩɨɞɤɥɸɱɟɧɧɵɟ ɦɨɞɭɥɢ ɛɢɛɥɢɨɬɟɤɢ OpenCvSharp. 

Ʉɚɠɞɵɣ ɭɪɨɜɟɧɶ ɢɦɟɟɬ ɦɨɞɭɥɶ ɢɦɟɟɬ ɞɨɫɬɭɩ ɬɨɥɶɤɨ ɤ ɧɢɠɟɫɬɨɹɳɢɦ. ɗɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɭɪɨɜɧɢ ɛɟɡ ɢɡɛɵɬɨɱɧɨɝɨ ɜɥɢɹɧɢɹ 

ɧɚ ɪɚɛɨɬɚɸɳɢɟ ɚɥɝɨɪɢɬɦɵ. 
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3 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

3.1 ɂɫɩɨɥɶɡɭɟɦɵɟ ɤɥɚɫɫɵ ɢ ɦɟɬɨɞɵ 

 

ȼ ɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɥɚɫɫɵ ɢ ɦɟɬɨɞɵ ɢɡ ɩɨɞɤɥɸɱɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ 

OpenCvSharp. ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɥɚɫɫɨɜ ɨɬɨɛɪɚɠɟɧ ɜ ɬɚɛɥɢɰɟ 1, ɩɟɪɟɱɟɧɶ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ ɨɬɨɛɪɚɠɟɧ ɜ ɬɚɛɥɢɰɟ 2.  

ɋɬɪɭɤɬɭɪɧɨ ɩɪɨɝɪɚɦɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɟɣ: 

 Program.cs – ɝɥɚɜɧɵɣ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɦɵ, ɬɨɱɤɚ ɜɯɨɞɚ ɜ ɩɪɢɥɨɠɟɧɢɟ; 

 Form1.cs – ɤɨɦɩɨɧɟɧɬ WindowsForms, ɫɨɫɬɨɢɬ ɢɡ ɢɧɬɟɪɮɟɣɫɚ 

ɩɪɨɝɪɚɦɦɵ ɢ ɨɛɪɚɛɨɬɱɢɤɨɜ ɫɨɛɵɬɢɣ; 

 RecognitionClass.cs – ɤɥɚɫɫ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 1 – ɂɫɩɨɥɶɡɭɟɦɵɟ ɤɥɚɫɫɵ ɛɢɛɥɢɨɬɟɤɢ OpenCvSharp 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɉɩɢɫɚɧɢɟ  
OpenCvSharp.Mat Ʉɨɧɬɟɣɧɟɪ ɢɡɨɛɪɚɠɟɧɢɹ 

OpenCvSharp.KeyPoint[] Ɇɚɫɫɢɜ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ 
OpenCvSharp.XFeatures2D.SIFT Ʉɥɚɫɫ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɢɡɨɛɪɚɠɟɧɢɹ 
OpenCvSharp.XFeatures2D.SURF Ʉɥɚɫɫ ɞɥɹ ɭɫɤɨɪɟɧɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ 
OpenCvSharp.ML.RTrees Ⱥɥɝɨɪɢɬɦ ɫɥɭɱɚɣɧɨɝɨ ɥɟɫɚ ɪɟɲɟɧɢɣ 
OpenCvSharp.BOWKMeansTrainer Ʉɥɚɫɫ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɥɨɜɚɪɹ ɞɟɫɤɪɢɩɬɨɪɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 
OpenCvSharp.DescriptorMatcher Ʉɥɚɫɫ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɞɟɫɤɪɢɩɬɨɪɨɜ 

ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ 
OpenCvSharp.BOWImgDescriptorExtractor Ʉɥɚɫɫ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɞɟɫɤɪɢɩɬɨɪɚ 

ɢɡɨɛɪɚɠɟɧɢɹ 
OpenCvSharp.VideoCapture Ʉɥɚɫɫ ɞɥɹ ɡɚɯɜɚɬɚ ɜɢɞɟɨ 
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Ɍɚɛɥɢɰɚ 2 – ɂɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ ɛɢɛɥɢɨɬɟɤɢ OpenCvSharp 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɩɢɫɚɧɢɟ  
New Mat() ɋɨɡɞɚɟɬ ɩɭɫɬɨɣ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ Mat 
New Mat(string filename) ɋɨɡɞɚɟɬ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ Mat ɢ 

ɡɚɝɪɭɠɚɟɬ ɜ ɧɟɝɨ ɢɡɨɛɪɚɠɟɧɢɟ, 
ɧɚɯɨɞɹɳɟɟɫɹ ɩɨ ɚɞɪɟɫɭ filename 

Mat.PushBack(Mat m) Ⱦɨɛɚɜɥɹɟɬ m ɜ ɤɨɧɟɰ ɦɚɬɪɢɰɵ 
SURF.Create(double hessianThreshold) ɋɨɡɞɚɟɬ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ SURF ɫ 

ɭɤɚɡɚɧɧɵɦ ɝɟɫɫɢɚɧɫɤɢɦ ɩɨɪɨɝɨɦ 
SURF.Detect(Mat img) ȼɵɱɢɫɥɹɟɬ ɤɥɸɱɟɜɵɟ ɬɨɱɤɢ ɞɥɹ 

ɢɡɨɛɪɚɠɟɧɢɹ img 
SIFT.Create() ɋɨɡɞɚɟɬ ɩɭɫɬɨɣ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ SIFT 
SIFT.Compute(InputArray img, ref KeyPoint[] 
keyPoint, OutputArray descImg) 

ȼɵɱɢɫɥɹɟɬ ɞɟɫɤɪɢɩɬɨɪ 

new BOWKMeansTrainer(int clusterCount) ɋɨɡɞɚɟɬ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ 
BOWKMeansTrainer ɫ ɤɨɥɢɱɟɫɬɜɨɦ 
ɤɥɚɫɬɟɪɨɜ ɪɚɜɧɨɣ ɩɚɪɚɦɟɬɪɭ 
clusterCount 

BOWKMeansTrainer.Cluster(Mat descriptors) ɋɨɡɞɚɟɬ ɫɥɨɜɚɪɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɰɟɧɬɪɨɜ 
ɤɥɚɫɬɟɪɨɜ, ɧɚ ɨɫɧɨɜɟ ɩɟɪɟɞɚɧɧɵɯ 
ɞɟɫɤɪɢɩɬɨɪɨɜ descriptors 

DescriptorMatcher.Create("BruteForce") ɋɨɡɞɚɟɬ ɫɨɩɨɫɬɚɜɢɬɟɥɶ ɞɟɤɫɪɢɩɬɨɪɨɜ 
ɬɢɩɚ BruteForce 

new BOWImgDescriptorExtractor (extractor, 
matcher) 

ɋɨɡɞɚɟɬ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ 
BOWImgDescriptorExtractor 

BOWImgDescriptorExtractor. SetVocabulary(Mat 
centr); 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɜɢɡɭɚɥɶɧɵɣ ɫɥɨɜɚɪɶ ɧɚ 
ɨɫɧɨɜɟ ɫɥɨɜɚɪɹ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɨɜ 

BOWImgDescriptorExtractor.Compute2(Mat image, 
ref KeyPoint[] keypoints, Mat imgDescriptor) 

ȼɵɱɢɫɥɹɟɬ ɞɟɫɤɪɢɩɬɨɪ ɢɡɨɛɪɚɠɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɹ ɜɢɡɭɚɥɶɧɵɣ ɫɥɨɜɚɪɶ 

RTrees.Create() ɋɨɡɞɚɟɬ ɩɭɫɬɨɣ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ 
RTrees 

RTrees.Predict(Mat desc) ɉɪɟɞɩɨɥɚɝɚɟɬ ɪɟɚɤɰɢɸ ɧɚ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɩɪɢɦɟɪɵ 

 

Ʉɥɚɫɫ RecognitionClass.cs ɜɜɟɞɟɧ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ, ɨɩɬɢɦɢɡɚɰɢɢ 

ɤɨɞɚ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ, ɩɨɥɹ ɢ 

ɦɟɬɨɞɵ: 

 public string Name – ɨɬɤɪɵɬɨɟ ɫɜɨɣɫɬɜɨ ɬɢɩɚ ɫɬɪɨɤɚ, ɩɨɡɜɨɥɹɟɬ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɩɨɥɭɱɚɬɶ ɢɦɹ ɤɥɚɫɫɚ; 

 public List<Mat> Images – ɨɬɤɪɵɬɨɟ ɫɜɨɣɫɬɜɨ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɩɢɫɨɤ ɨɛɴɟɤɬɨɜ ɬɢɩɚ OpenCvSharp.Mat. ɉɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɩɨɥɭɱɚɬɶ 

ɫɩɢɫɨɤ ɢɡɨɛɪɚɠɟɧɢɣ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɜɢɞɚ, ɫɨɨɬɜɟɬɫɜɭɸɳɢɯ ɞɚɧɧɨɦɭ ɤɥɚɫɫɭ; 
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 public List<Keypoint[]> Keypoints – ɨɬɤɪɵɬɨɟ ɜɵɱɢɫɥɹɟɦɨɟ ɩɨɥɟ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɨɛɴɟɤɬɨɜ ɬɢɩɚ OpenCvSharp.Keypoint[]. ɉɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɷɬɨɝɨ ɤɥɚɫɫɚ. 

 Public List<Mat> Descriptors – ɨɬɤɪɵɬɨɟ ɜɵɱɢɫɥɹɟɦɨɟ ɩɨɥɟ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɨɛɴɟɤɬɨɜ ɬɢɩɚ OpenCvSharp.Mat. ɉɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɞɟɫɤɪɢɩɬɨɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɷɬɨɝɨ ɤɥɚɫɫɚ. 

 KeyPoint[] CalcSURF(Mat img) – ɩɪɢɜɚɬɧɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 

ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ. ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɩɪɢɧɢɦɚɟɬ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɢɧɬɟɝɪɚɥɶɧɨɦ 

ɜɢɞɟ ɬɢɩɚ OpenCvSharp.Mat; 

 List<KeyPoint[]> CalcSURF(List<Mat> imgs) – ɩɪɢɜɚɬɧɚɹ ɮɭɧɤɰɢɹ. ȼ 

ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɩɪɢɧɢɦɚɟɬ ɫɩɢɫɨɤ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ ɬɢɩɚ 

OpenCvSharp.Mat. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɝɪɭɡɤɭ ɮɭɧɤɰɢɢ KeyPoint[] 

CalcSURF(Mat img) ɞɥɹ ɫɩɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɣ. 

 Mat CalcDescriptor(Mat img, KeyPoint[] keyPoint) – ɩɪɢɜɚɬɧɚɹ 

ɮɭɧɤɰɢɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɞɟɫɤɪɢɩɬɨɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɢɦɚɟɬ 

ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ ɬɢɩɚ OpenCvSharp.Mat ɢ ɦɚɫɫɢɜ ɤɥɸɱɟɜɵɯ 

ɬɨɱɟɤ ɬɢɩɚ OpenCvSharp.KeyPoint[]. 

 List<Mat> CalcDescriptor(List<Mat> imgs, List<KeyPoint[]> keyPoints) 

– ɩɪɢɜɚɬɧɚɹ ɮɭɧɤɰɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɢɦɚɟɬ ɫɩɢɫɨɤ ɢɡɨɛɪɚɠɟɧɢɣ ɜ 

ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ ɬɢɩɚ OpenCvSharp.Mat ɢ ɫɩɢɫɨɤ ɦɚɫɫɢɜɨɜ ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ 

ɬɢɩɚ OpenCvSharp.KeyPoint[]. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɟɝɪɭɡɤɭ ɮɭɧɤɰɢɢ Mat 

CalcDescriptor(Mat img, KeyPoint[] keyPoint) ɞɥɹ ɫɩɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɣ. 

ȼ ɦɨɞɭɥɟ Form1.cs ɫɨɞɟɪɠɚɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ, ɦɟɬɨɞɵ ɢ ɮɭɧɤɰɢɢ: 

 public List<RecognitionClass> RecognitionClasses – ɨɬɤɪɵɬɨɟ ɩɨɥɟ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɢɫɨɤ ɫɭɳɧɨɫɬɟɣ ɬɢɩɚ RecognitionClass. ɋɨɞɟɪɠɢɬ ɤɥɚɫɫɵ 

ɨɛɴɟɤɬɨɜ, ɞɨɛɚɜɥɟɧɧɵɟ ɩɟɪɟɞ ɨɛɭɱɟɧɢɟɦ; 

 public Mat trainClasses – ɨɬɤɪɵɬɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ ɬɢɩɚ OpenCvSharp.Mat. ɋɨɞɟɪɠɢɬ ɨɬɜɟɬɵ 

(ɪɟɚɤɰɢɢ) ɧɚ ɬɪɟɧɢɪɨɜɨɱɧɵɟ ɞɚɧɧɵɟ (ɞɟɫɤɪɢɩɬɨɪɵ ɢɡɨɛɪɚɠɟɧɢɣ); 
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 public RTrees tree – ɨɬɤɪɵɬɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɭɱɚɣɧɨɟ 

ɞɟɪɟɜɨ ɪɟɲɟɧɢɣ ɬɢɩɚ OpenCvSharp.RTrees. ɇɟɨɛɯɨɞɢɦɨ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɨɛɴɟɤɬɨɜ; 

 public Mat src – ɨɬɤɪɵɬɨɟ ɩɨɥɟ ɬɢɩɚ OpenCvSharp.Mat. ɏɪɚɧɢɬ 

ɢɧɬɟɝɪɚɥɶɧɵɣ ɜɢɞ ɢɡɨɛɪɚɠɟɧɢɹ, ɡɚɝɪɭɠɟɧɧɨɝɨ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ; 

 Mat Learn() – ɮɭɧɤɰɢɹ, ɜɨɡɜɪɚɳɚɸɳɚɹ ɫɥɨɜɚɪɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ 

ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɨɜ. Ⱥɥɝɨɪɢɬɦ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɨɬɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 14; 

 Mat ImgDescExtractor(Mat centr) – ɮɭɧɤɰɢɹ, ɜɨɡɜɪɚɳɚɸɳɚɹ 

ɞɟɫɤɪɢɩɬɨɪɵ ɢɡɨɛɪɚɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɜɢɡɭɚɥɶɧɵɣ ɫɥɨɜɚɪɶ centr. Ⱥɥɝɨɪɢɬɦ 

ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɨɬɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 15; 

 private void usualLearningButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɤɥɚɫɫɵ»; 

 private void startRecognitionButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ»; 

 private void addClassButton1_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɤɥɚɫɫ»; 

 private void pathLearningButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɉɛɡɨɪ…»; 

 private void addClassButton2_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɤɥɚɫɫ»; 

 private void recognitionFilePathButton_Click(object sender, EventArgs 

e) – ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɉɛɡɨɪ…»; 

 private void useCamButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɟɛ-ɤɚɦɟɪɭ»; 

 private void startLearningButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «ȼɫɟ ɤɥɚɫɫɵ ɞɨɛɚɜɥɟɧɵ, ɧɚɱɚɬɶ ɨɛɭɱɟɧɢɟ»; 
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 private void testPathFolderButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɉɛɡɨɪ…»; 

 private void startTestButton_Click(object sender, EventArgs e) – 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɍɟɫɬɢɪɨɜɚɬɶ». 
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Ɋɢɫɭɧɨɤ 14 – Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɢɢ Learn() 
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Ɋɢɫɭɧɨɤ 15 – Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɢɢ ImgDescExtractor(Mat centr) 
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3.2 Ɏɭɧɤɰɢɨɧɚɥ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
 

ɉɪɢɥɨɠɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

 ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɤɥɚɫɫɚɦ ɨɛɴɟɤɬɨɜ; 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ; 

 ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɹ; 

 ɬɟɫɬɢɪɨɜɚɧɢɟ ɬɨɱɧɨɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 

ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ: ɨɛɭɱɟɧɢɟ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ 

ɨɛɴɟɤɬɨɜ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ. Ɉɫɨɛɟɧɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ ɫɨɫɬɨɢɬ ɜ ɟё ɧɟɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɟɧ ɦɨɞɭɥɶ ɨɛɭɱɟɧɢɹ ɩɪɨɝɪɚɦɦɵ 

ɚɛɫɨɥɸɬɧɨ ɥɸɛɵɦ ɤɥɚɫɫɚɦ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɤɨɧɤɪɟɬɧɨɦɭ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɂ ɩɪɨɝɪɚɦɦɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɭɞɟɬ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨɫɬɭɩɚɸɳɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɟɣ ɤɥɚɫɫɨɜ 

ɨɛɴɟɤɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, 

ɛɥɚɝɨɞɚɪɹ ɨɝɪɚɧɢɱɟɧɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɤɥɚɫɫɨɜ. 

 

3.3 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

Ɍɨɱɤɨɣ ɜɯɨɞɚ ɜ ɩɪɨɝɪɚɦɦɭ ɹɜɥɹɟɬɫɹ ɮɚɣɥ Program.cs. ɉɪɢ ɡɚɩɭɫɤɟ 

ɢɧɢɰɢɚɥɢɡɢɪɭɸɬɫɹ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɮɨɪɦɵ, ɡɚɝɪɭɠɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ. Ȼɥɨɤɢ «Ɍɟɫɬɢɪɨɜɚɧɢɟ» ɢ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ» ɧɟɞɨɫɬɭɩɧɵ ɞɨ ɬɨɝɨ, ɤɚɤ 

ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ.  

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɤɥɚɫɫ» ɨɬɤɪɵɜɚɟɬɫɹ 

ɩɚɧɟɥɶ «Ⱦɨɛɚɜɥɟɧɢɟ ɤɥɚɫɫɚ». ɉɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɢɦɹ ɤɥɚɫɫɚ ɢ 

ɩɭɬɶ ɤ ɩɚɩɤɟ ɫ ɜɵɛɨɪɤɨɣ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɨɛɭɱɟɧɢɹ. ɉɨ ɧɚɠɚɬɢɸ ɧɚ ɤɧɨɩɤɭ 

«Ⱦɨɛɚɜɢɬɶ ɤɥɚɫɫ» ɛɭɞɟɬ ɫɨɡɞɚɧ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ, ɡɚɩɨɥɧɟɧ ɜɜɟɞɟɧɧɵɦɢ 

ɞɚɧɧɵɦɢ ɢ ɞɨɛɚɜɥɟɧ ɜ ɤɨɥɥɟɤɰɢɸ ɤɥɚɫɫɨɜ. ɉɨɞɪɨɛɧɟɟ ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ 

ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɤɥɚɫɫ» ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 16.  
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ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɜɬɨɪɢɬɶ ɞɚɧɧɨɟ ɞɟɣɫɬɜɢɟ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ. ȼ ɬɨɦ ɱɢɫɥɟ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɞɨɛɚɜɢɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɤɥɚɫɫɵ 

ɜ ɤɨɥɥɟɤɰɢɸ ɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢ ɧɚɨɛɨɪɨɬ. Ⱥɥɝɨɪɢɬɦ ɞɨɛɚɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ 

ɤɥɚɫɫɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɨɛɚɜɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɥɢɲɶ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɟ ɨ 

ɢɦɟɧɚɯ ɤɥɚɫɫɨɜ ɢ ɩɭɬɹɯ ɤ ɩɚɩɤɚɦ ɫ ɨɛɭɱɚɸɳɢɦɢ ɜɵɛɨɪɤɚɦɢ ɧɟ ɭɤɚɡɵɜɚɸɬɫɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɚ ɜɜɟɞɟɧɵ ɩɪɨɝɪɚɦɦɧɨ ɜɧɭɬɪɢ ɤɨɞɚ. 

 

 

Ɋɢɫɭɧɨɤ 16 – Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɤɥɚɫɫ» 
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ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɛɚɜɢɥ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɤɥɚɫɫɵ, ɦɨɠɧɨ 

ɧɚɱɢɧɚɬɶ ɨɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ȼɫɟ ɤɥɚɫɫɵ 

ɞɨɛɚɜɥɟɧɵ, ɧɚɱɚɬɶ ɨɛɭɱɟɧɢɟ». ɋɪɚɛɨɬɚɟɬ ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ. ȼ 

ɚɥɝɨɪɢɬɦɟ ɫɨɡɞɚɟɬɫɹ ɫɥɨɜɚɪɶ ɰɟɧɬɪɨɜ ɤɥɚɫɬɟɪɨɜ (ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɮɭɧɤɰɢɹ 

Learn()), ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɡɚɬɟɦ ɜɵɱɢɫɥɹɟɬɫɹ ɞɟɫɤɪɢɩɬɨɪ ɢɡɨɛɪɚɠɟɧɢɹ ɢ 

ɡɚɩɨɥɧɹɟɬɫɹ ɦɚɫɫɢɜ ɨɬɜɟɬɨɜ (ɧɨɦɟɪ ɤɥɚɫɫɚ) ɧɚ ɞɚɧɧɵɣ ɞɟɫɤɪɢɩɬɨɪ 

(ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɮɭɧɤɰɢɹ ImgDescExtractor(Mat centr)). ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɤɪɢɬɟɪɢɣ ɨɫɬɚɧɨɜɤɢ ɚɥɝɨɪɢɬɦɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɞɟɪɟɜɶɟɜ ɪɟɲɟɧɢɣ. Ⱦɥɹ 

ɥɟɫɚ ɪɟɲɟɧɢɣ ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ Train (ɢɡ ɛɢɛɥɢɨɬɟɤɢ OpenCvSharp), ɤɨɬɨɪɚɹ 

ɫɨɩɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɵ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɦɚɫɫɢɜɨɦ ɨɬɜɟɬɨɜ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɮɨɪɦɢɪɭɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɛɳɢɯ ɩɪɢɡɧɚɤɚɯ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ. ȼ ɬɟɤɫɬɨɜɨɟ ɩɨɥɟ 

ɜɵɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɨɛɭɱɟɧɢɹ, ɚɤɬɢɜɢɪɭɸɬɫɹ ɩɚɧɟɥɢ 

«Ɍɟɫɬɢɪɨɜɚɧɢɟ» ɢ «Ɉɛɭɱɟɧɢɟ». ȼ ComboBox «ɂɦɹ ɤɥɚɫɫɚ» ɧɚ ɩɚɧɟɥɢ 

«Ɍɟɫɬɢɪɨɜɚɧɢɟ» ɞɨɛɚɜɥɹɸɬɫɹ ɜɫɟ ɢɦɟɧɚ ɤɥɚɫɫɨɜ ɢɡ ɨɛɳɟɣ ɤɨɥɥɟɤɰɢɢ. 

ɉɨɞɪɨɛɧɵɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ «ȼɫɟ 

ɤɥɚɫɫɵ ɞɨɛɚɜɥɟɧɵ, ɧɚɱɚɬɶ ɨɛɭɱɟɧɢɟ» ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 17. 

ɋɥɟɞɭɸɳɟɟ ɜɨɡɦɨɠɧɨɟ ɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ – ɪɚɫɩɨɡɧɚɜɚɧɢɟ 

ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɢɡɨɛɪɚɠɟɧɢɸ ɢɥɢ ɫɞɟɥɚɬɶ 

ɫɧɢɦɨɤ ɫ ɜɟɛ-ɤɚɦɟɪɵ. ȼɵɛɪɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɤɨɦɩɨɧɟɧɬ 

PixtureBox. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ» ɫɪɚɛɚɬɵɜɚɟɬ 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ. Ⱦɥɹ ɷɤɡɟɦɩɥɹɪɚ 

ɤɥɚɫɫɚ BOWImgDescriptorExtractor ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɨɜɚɪɶ, ɜɵɱɢɫɥɟɧɧɵɣ ɪɚɧɟɟ 

ɩɪɢ ɨɛɭɱɟɧɢɢ. Ɂɚɬɟɦ ɜɵɱɢɫɥɹɸɬɫɹ ɤɥɸɱɟɜɵɟ ɬɨɱɤɢ ɢ ɞɟɫɤɪɢɩɬɨɪ ɡɚɝɪɭɠɟɧɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ. ɉɨɥɭɱɟɧɧɵɣ ɞɟɫɤɪɢɩɬɨɪ ɩɟɪɟɞɚɟɬɫɹ ɜ ɮɭɧɤɰɢɸ Predict ɨɛɭɱɟɧɧɨɝɨ 

ɥɟɫɚ. Ɏɭɧɤɰɢɹ ɜɨɡɜɪɚɳɚɟɬ ɧɨɦɟɪ ɤɥɚɫɫɚ, ɤɨɬɨɪɨɦɭ ɧɚɢɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɚɝɪɭɠɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬ ɜɵɜɨɞɢɬɫɹ ɧɚ ɷɤɪɚɧ. ɉɨɞɪɨɛɧɨ 

ɚɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ» ɨɬɨɛɪɚɠɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 18. 
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ȼ ɛɥɨɤɟ «Ɍɟɫɬɢɪɨɜɚɧɢɟ» ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɭɤɚɡɚɬɶ ɢɦɹ ɤɥɚɫɫɚ ɢ ɩɭɬɶ ɤ 

ɜɵɛɨɪɤɟ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɬɟɫɬɚ. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ɍɟɫɬɢɪɨɜɚɬɶ» ɫɪɚɛɨɬɚɟɬ 

ɨɛɪɚɛɨɬɱɢɤ ɫɨɛɵɬɢɹ ɢ ɧɚɱɧɟɬɫɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. ȼ ɰɟɥɨɦ ɪɚɛɨɬɚɟɬ ɬɨɬ ɠɟ 

ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɱɬɨ ɢ ɧɚ ɤɧɨɩɤɟ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ» ɫ ɬɨɣ ɪɚɡɧɢɰɟɣ, 

ɱɬɨ ɪɚɫɩɨɡɧɚɟɬɫɹ ɦɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɪɟɡɭɥɶɬɚɬ ɧɟ ɜɵɜɨɞɢɬɫɹ ɧɚ ɷɤɪɚɧ, ɚ 

ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɫɩɢɫɨɤ ɪɟɡɭɥɶɬɚɬɨɜ. Ʉɨɝɞɚ ɜɫɟ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɣɞɟɧɵ, ɩɨ ɩɪɨɫɬɨɣ 

ɮɨɪɦɭɥɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɨɰɟɧɬ ɨɲɢɛɨɤ ɢ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɪɟɡɭɥɶɬɚɬ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. ɉɨɞɪɨɛɧɟɟ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 19. 

 

 

Ɋɢɫɭɧɨɤ 17 – Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «ȼɫɟ ɤɥɚɫɫɵ 

ɞɨɛɚɜɥɟɧɵ, ɧɚɱɚɬɶ ɨɛɭɱɟɧɢɟ» 
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Ɋɢɫɭɧɨɤ 18 – Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɋɚɫɩɨɡɧɚɬɶ 

ɨɛɴɟɤɬ» 
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Ɋɢɫɭɧɨɤ 19 – Ⱥɥɝɨɪɢɬɦ ɨɛɪɚɛɨɬɱɢɤɚ ɫɨɛɵɬɢɹ ɤɧɨɩɤɢ «Ɍɟɫɬɢɪɨɜɚɬɶ» 
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3.4 Ɋɚɛɨɬɚ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ 

 

ɇɚ ɪɢɫɭɧɤɟ 20 ɨɬɨɛɪɚɠɟɧɨ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɩɪɢ ɡɚɩɭɫɤɟ. Ƚɥɚɜɧɨɟ ɨɤɧɨ 

ɩɨɞɟɥɟɧɨ ɧɚ 3 ɛɥɨɤɚ, ɢɫɩɨɥɶɡɭɹ ɤɨɦɩɨɧɟɧɬ GroupBox: 

 Ɉɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ; 

 Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ; 

 Ɍɟɫɬɢɪɨɜɚɧɢɟ. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɩɪɢ ɡɚɩɭɫɤɟ 

 

Ɉɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬ:  

 Ʉɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɤɥɚɫɫ» ɞɥɹ ɨɬɤɪɵɬɢɹ ɩɚɧɟɥɢ 

«Ⱦɨɛɚɜɥɟɧɢɟ ɤɥɚɫɫɚ»; 

 ɉɚɧɟɥɶ «Ⱦɨɛɚɜɥɟɧɢɟ ɤɥɚɫɫɚ»; 

 Ʉɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɤɥɚɫɫɵ»; 

 Ʉɧɨɩɤɭ «ȼɫɟ ɤɥɚɫɫɵ ɞɨɛɚɜɥɟɧɵ, ɧɚɱɚɬɶ ɨɛɭɱɟɧɢɟ» ɞɥɹ ɫɬɚɪɬɚ 

ɚɥɝɨɪɢɬɦɚ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ; 

 Ʉɨɦɩɨɧɟɧɬ RichTextBox ɞɥɹ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ.  
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Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɫɨɞɟɪɠɢɬ: 

 Ʉɨɦɩɨɧɟɧɬ TextBox ɞɥɹ ɜɜɨɞɚ ɩɭɬɢ ɤ ɢɡɨɛɪɚɠɟɧɢɸ; 

 Ʉɧɨɩɤɭ «Ɉɛɡɨɪ…» ɞɥɹ ɜɵɛɨɪɚ ɮɚɣɥɚ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɨɧɟɧɬɚ FileDialog; 

 Ʉɧɨɩɤɭ «ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɟɛ-ɤɚɦɟɪɭ» ɞɥɹ ɜɜɨɞɚ ɢɡɨɛɪɚɠɟɧɢɹ ɱɟɪɟɡ 

ɜɟɛ-ɤɚɦɟɪɭ; 

 Ʉɨɦɩɨɧɟɧɬ PictureBox ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɡɚɝɪɭɠɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ; 

 Ʉɧɨɩɤɭ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ» ɞɥɹ ɫɬɚɪɬɚ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ; 

 Ʉɨɦɩɨɧɟɧɬ Label ɞɥɹ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɚ. 

ɋɬɚɧɞɚɪɬɧɵɟ ɤɥɚɫɫɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɨɛɴɟɤɬɵ: ɛɚɧɚɧ, ɤɪɚɫɧɨɟ ɹɛɥɨɤɨ, 

ɨɝɭɪɟɰ. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ⱦɨɛɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɤɥɚɫɫ» ɨɬɤɪɵɜɚɟɬɫɹ 

ɩɚɧɟɥɶ ɜɜɨɞɚ (ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 21). ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɜɜɟɫɬɢ ɢɦɹ 

ɤɥɚɫɫɚ ɢ ɩɭɬɶ ɤ ɩɚɩɤɟ ɫ ɜɵɛɨɪɤɨɣ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɨɛɭɱɟɧɢɹ (ɜɪɭɱɧɭɸ ɢɥɢ 

ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ «Ɉɛɡɨɪ…»). ɉɨɫɥɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɞɨɛɚɜɥɟɧɢɹ ɤɥɚɫɫɚ ɩɚɧɟɥɶ 

ɢɫɱɟɡɚɟɬ, ɩɪɨɝɪɚɦɦɚ ɫɨɨɛɳɚɟɬ ɨɛ ɭɫɩɟɲɧɨɦ ɞɨɛɚɜɥɟɧɢɢ ɤɥɚɫɫɚ ɢ ɦɨɠɧɨ 

ɞɨɛɚɜɢɬɶ ɧɨɜɵɟ ɤɥɚɫɫɵ. ɇɚ ɪɢɫɭɧɤɟ 22 ɨɬɨɛɪɚɠɟɧɚ ɡɚɩɨɥɧɟɧɧɚɹ ɩɚɧɟɥɶ 

«Ɉɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ», ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤɥɚɫɫɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 21 – ɉɚɧɟɥɶ ɞɨɛɚɜɥɟɧɢɹ ɤɥɚɫɫɚ 
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Ɋɢɫɭɧɨɤ 22 – Ɂɚɩɨɥɧɟɧɧɚɹ ɩɚɧɟɥɶ «Ɉɛɭɱɟɧɢɟ ɫɢɫɬɟɦɵ» 

 

ɇɚ ɩɚɧɟɥɢ «Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ» ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɜɟɫɬɢ ɩɭɬɶ 

ɤ ɢɡɨɛɪɚɠɟɧɢɸ ɜɪɭɱɧɭɸ, ɢɥɢ ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ «Ɉɛɡɨɪ…». Ɍɚɤɠɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɦɨɠɟɬ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɟɛ-ɤɚɦɟɪɭ» ɢ ɩɪɨɢɡɨɣɞɟɬ ɡɚɯɜɚɬ 

ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɜɟɛ-ɤɚɦɟɪɵ. ɉɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɛɭɞɟɬ ɡɚɝɪɭɠɟɧɨ ɜ 

ɤɨɦɩɨɧɟɧɬ PictureBox (ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 23). 
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Ɋɢɫɭɧɨɤ 23 – Ɂɚɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ɋɚɫɩɨɡɧɚɬɶ ɨɛɴɟɤɬ» ɩɪɨɝɪɚɦɦɚ ɜɵɞɚɫɬ ɪɟɡɭɥɶɬɚɬ 

ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɢɫɜɨɢɜ ɟɦɭ ɡɧɚɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɢɡɭɱɟɧɧɵɯ ɤɥɚɫɫɨɜ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 24. 

ȼ ɛɥɨɤɟ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɵɛɢɪɚɟɬ ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ 

(ɤɨɦɩɨɧɟɧɬ ComboBox) ɢɦɹ ɤɥɚɫɫɚ, ɢɡɜɟɫɬɧɨɝɨ ɩɪɨɝɪɚɦɦɟ ɢ ɭɤɚɡɵɜɚɟɬ ɩɭɬɶ ɤ 

ɜɵɛɨɪɤɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ (ɜɜɟɞɹ ɩɭɬɶ ɤ ɩɚɩɤɟ ɜɪɭɱɧɭɸ ɢɥɢ ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɭ 

«Ɉɛɡɨɪ…». ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ɍɟɫɬɢɪɨɜɚɬɶ» ɩɪɨɝɪɚɦɦɚ ɜɵɞɚɫɬ ɪɟɡɭɥɶɬɚɬ 

(ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 25). 
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Ɋɢɫɭɧɨɤ 24 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

 

Ɋɢɫɭɧɨɤ 25 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɛɥɨɤɚ «Ɍɟɫɬɢɪɨɜɚɧɢɟ» 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɧɨ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɢɡɭɱɟɧɵ 

ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɚɥɝɨɪɢɬɦɵ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ, 

ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ# ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ 

OpenCvSharp. ȼɫɟ ɡɚɞɚɱɢ ȼɄɊ ɜɵɩɨɥɧɟɧɵ. ɉɪɢɥɨɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɝɨɬɨɜɨ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɨɡɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ ɮɭɧɤɰɢɨɧɚɥ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɥɟɞɭɸɳɢɦɢ ɮɭɧɤɰɢɹɦɢ: 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɛɚɡɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɥɚɫɫɨɜ ɨɛɴɟɤɬɨɜ, 

ɨɛɭɱɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ RTrees, ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɞɚɧɧɵɯ ɢ ɪɟɚɤɰɢɣ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɚɥɝɨɪɢɬɦɨɜ ɨɛɭɱɟɧɢɹ, ɪɚɫɩɨɡɧɚɜɚɧɢɹ, 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɚ ɢ ɫɪɚɜɧɟɧɢɹ ɢɯ ɬɨɱɧɨɫɬɢ; 

 Ⱥɥɝɨɪɢɬɦ ɢ ɜɢɡɭɚɥɢɡɚɰɢɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ; 

 ȼɜɨɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɭɱɟɧɵ ɡɧɚɧɢɹ ɨ ɦɟɬɨɞɚɯ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, 

ɫɩɨɫɨɛɚɯ ɨɛɭɱɟɧɢɹ ɦɚɲɢɧɧɨɦɭ ɡɪɟɧɢɸ, ɚɥɝɨɪɢɬɦɚɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɣ. Ɍɚɤɠɟ ɩɨɥɭɱɟɧ ɨɩɵɬ ɪɚɛɨɬɵ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ ɜ 

ɫɪɟɞɭ Visual Studio 2017, ɜ ɱɚɫɬɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 

OpenCvSharp, ɤɥɚɫɫɵ ɢ ɦɟɬɨɞɵ ɤɨɬɨɪɨɣ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
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