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ɊȿɎȿɊȺɌ 

 
 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɩɪɨɞɭɤɬɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ» ɫɨɞɟɪɠɢɬ 

49 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 36 ɢɥɥɸɫɬɪɚɰɢɣ, 17 ɢɫɬɨɱɧɢɤɨɜ ɢ 1 

ɩɪɢɥɨɠɟɧɢɟ. 

 ɈȻɊȺȻɈɌɄȺ ɉɈɊɌɊȿɌɇɈȽɈ ɂɁɈȻɊȺɀȿɇɂə, ɉɈɂɋɄ 

ɉɈɊɌɊȿɌɇɈȽɈ ɂɁɈȻɊȺɀȿɇɂə, ȻɂɇȺɊɂɁȺɐɂə ɂɁɈȻɊȺɀȿɇɂə,  

ɄȺɋɄȺȾɕ ɏȺȺɊȺ, ɋɈɁȾȺɇɂȿ ɉɊɈȽɊȺɆɆɇɈȽɈ ɉɊɈȾɍɄɌȺ 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ  

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ. 

 ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɂɡɭɱɟɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ. 

2. ȼɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ ɬɟɦɟ ɪɚɛɨɬɵ. 

3. ɂɡɭɱɟɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɝɪɚɦɦɵ, ɩɪɢɥɨɠɟɧɢɹ ɢ ɦɟɬɨɞɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

4. Ɋɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. 

5. ɉɪɨɢɡɜɟɞɟɧɚ ɚɩɪɨɛɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫё ɱɚɳɟ ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ. Ɂɚɞɚɱɚ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɬɪɟɛɭɟɬɫɹ ɤɚɤ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɰɟɥɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

(ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦɚɯ ɦɨɧɢɬɨɪɢɧɝɚ Ɂɟɦɥɢ, ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɟɬɚɬɟɥɶɧɵɯ 

ɚɩɩɚɪɚɬɨɜ, ɦɟɞɢɰɢɧɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ), ɬɚɤ ɢ ɜ 

ɩɨɜɫɟɞɧɟɜɧɵɯ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɨɛɪɚɛɨɬɤɟ ɫɬɚɪɵɯ 

ɮɨɬɨɝɪɚɮɢɣ ɢ ɬ.ɞ). 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨ ɬɨ, ɤɚɤɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɚɟɦɵɯ ɞɚɧɧɵɯ. ɉɨ ɦɟɪɟ ɭɫɥɨɠɧɟɧɢɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɩɨɜɵɲɟɧɢɸ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɫɬɪɨɟɧɢɟ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ, ɢ ɩɟɪɟɞɚɱɢ 

ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɢɧɮɨɪɦɚɰɢɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɨɛɪɚɠɟɧɢɹɦɢ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɡɚɞɚɱ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɞɟɤɜɚɬɧɭɸ ɦɨɞɟɥɶ 

ɧɚɛɥɸɞɟɧɢɹ. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ 

ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɉɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ ɩɪɢɯɨɞɢɬɫɹ ɧɚɯɨɞɢɬɶ ɧɨɜɵɟ ɦɨɞɟɥɢ 

ɢɥɢ ɢɫɫɥɟɞɨɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ. 

ɂɡɨɛɪɚɠɟɧɢɹ ɦɨɝɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ 

ɨɛɪɚɛɨɬɤɢ. Ɉɬɦɟɬɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ: 

 ɉɨɞɛɨɪ ɤɨɧɬɪɚɫɬɚ ɢɡɨɛɪɚɠɟɧɢɹ. 

 ɋɝɥɚɠɢɜɚɧɢɟ ɩɨ ɧɚɢɛɨɥɟɟ ɧɟɨɞɧɨɪɨɞɧɨɣ ɨɤɪɟɫɬɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɢ. 

 Ⱥɩɩɪɨɤɫɢɦɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɰɟɥɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ 

ɩɪɨɜɨɞɢɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɥɢɧɨɦɨɦ, ɧɚɩɪɢɦɟɪ, ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. 

 ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ. 
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ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɢɤɫɟɥɶɧɵɣ ɚɧɚɥɢɡ. 

ɉɢɤɫɟɥɢ, ɨɛɪɚɡɭɸɳɢɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɦ ɡɧɚɱɟɧɢɹɦɢ 

ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɦɚɫɫɢɜ, ɪɚɡɦɟɪɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢɪɨɞɨɣ ɞɚɧɧɵɯ. ɍɩɨɪɹɞɨɱɟɧɢɟ ɩɢɤɫɟɥɟɣ ɜ ɷɬɨɦ ɦɚɫɫɢɜɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫɰɟɧɵ. Ⱦɥɹ ɦɧɨɝɢɯ ɡɚɞɚɱ ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ 

ɹɜɥɹɟɬɫɹ ɞɜɭɦɟɪɧɵɦ. 

ɉɪɟɞɫɬɚɜɥɟɧɢɹ ɧɚ ɩɢɤɫɟɥɶɧɨɦ ɭɪɨɜɧɟ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɥɹ ɥɸɛɵɯ 

ɩɪɢɥɨɠɟɧɢɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɵɯ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. Ɍɚɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ 

ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɤɨɦɩɶɸɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ. 
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1          Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ ɬɟɦɟ ɪɚɛɨɬɵ 

 

1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

Ɉɛɪɚɛɨɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ ɦɧɨɠɟɫɬɜɟ ɫɮɟɪ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɬɦɟɬɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ.  

Ɉɛɪɚɛɨɬɤɚ ɩɨɪɬɪɟɬɚ ɜ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɹɯ. ɇɚɩɪɢɦɟɪ, Facebook 

ɚɧɚɥɢɡɢɪɭɟɬ ɮɨɬɨɝɪɚɮɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɱɟɥɨɜɟɤ ɢɥɢ ɝɪɭɩɩɚ ɥɢɰ ɢ ɫ 

ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɜɟɪɨɹɬɧɨɫɬɢ ɨɩɨɡɧɚɟɬ ɱɟɥɨɜɟɤɚ ɧɚ ɧɢɯ. 

Ɇɧɨɝɢɟ ɂɌ-ɤɨɦɩɚɧɢɢ, ɜɤɥɸɱɚɹ Microsoft, ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɢɫɩɨɥɶɡɭɸɬ 

ɬɚɤɢɟ ɬɟɯɧɨɥɨɝɢɢ, ɱɬɨɛɵ ɩɪɟɜɪɚɳɚɬɶ ɭɬɨɦɢɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɩɨ ɤɚɬɚɥɨɝɢɡɚɰɢɢ 

ɮɨɬɨɝɪɚɮɢɣ ɜ ɛɨɥɟɟ ɛɵɫɬɪɭɸ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɭɸ [1]. 

Ɉɛɪɚɛɨɬɤɚ ɩɨɪɬɪɟɬɨɜ ɜ ɫɮɟɪɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɨɫɬɨɣ ɩɪɢɦɟɪ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ ɞɥɹ ɡɚɳɢɬɵ ɥɢɱɧɵɯ ɞɚɧɧɵɯ — 

ɪɚɡɛɥɨɤɢɪɨɜɤɚ ɫɦɚɪɬɮɨɧɚ «ɩɨ ɥɢɰɭ». Ɍɚɤɭɸ ɬɟɯɧɨɥɨɝɢɸ ɦɨɠɧɨ ɜɧɟɞɪɢɬɶ ɢ ɜ 

ɩɪɨɩɭɫɤɧɭɸ ɫɢɫɬɟɦɭ: ɱɟɥɨɜɟɤ ɫɦɨɬɪɢɬ ɜ ɤɚɦɟɪɭ, ɚ ɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɪɚɡɪɟɲɢɬɶ 

ɟɦɭ ɜɨɣɬɢ ɢɥɢ ɧɟɬ. 

Ɉɛɪɚɛɨɬɤɚ ɩɨɪɬɪɟɬɚ ɞɥɹ ɩɨɞɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɥɸɞɟɣ. Ɍɟɯɧɨɥɨɝɢɸ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɪɬɪɟɬɧɨɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɨɞɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɚ 

ɥɸɞɟɣ, ɩɨɫɟɳɚɸɳɢɯ ɤɚɤɨɟ-ɥɢɛɨ ɦɟɪɨɩɪɢɹɬɢɟ (ɧɚɩɪɢɦɟɪ, ɤɨɧɮɟɪɟɧɰɢɸ ɢɥɢ 

ɤɨɧɰɟɪɬ). ȼɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɜɪɭɱɧɭɸ ɩɨɞɫɱɢɬɵɜɚɬɶ ɭɱɚɫɬɧɢɤɨɜ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɦɟɪɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɡɚɯɜɚɬɵɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɥɢɰ 

ɭɱɚɫɬɧɢɤɨɜ ɢ ɜɵɞɚɜɚɬɶ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɟɬɢɬɟɥɟɣ. ɗɬɨ ɩɨɦɨɠɟɬ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɢ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɥɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ» ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ,  ɱɬɨ 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɪɬɪɟɬɧɨɟ 
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ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɩɢɤɫɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɮɨɬɨɫɧɢɦɤɨɜ ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɟɧɧɵɟ ɪɚɦɤɢ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɤɪɚɬɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ, ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɚ ɬɚɤ ɠɟ ɲɢɪɨɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ [12]. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ, ɭɥɭɱɲɟɧɢɹ ɮɨɬɨɫɧɢɦɤɨɜ ɢ 

ɚɧɚɥɢɡ ɫɰɟɧ, ɫɨɞɟɪɠɚɳɢɯ ɞɟɬɚɥɢ, ɩɨɞɥɟɠɚɳɢɟ ɪɚɫɩɨɡɧɚɜɚɧɢɸ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɚɧɚɥɢɡ ɱɚɫɬɟɣ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɣ ɨɛɪɚɛɨɬɤɢ, ɭɥɭɱɲɟɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɮɨɬɨɫɧɢɦɤɨɜ ɢ 

ɚɧɚɥɢɡ ɫɰɟɧ, ɫɨɞɟɪɠɚɳɢɯ ɞɟɬɚɥɢ, ɩɨɞɥɟɠɚɳɢɟ ɪɚɫɩɨɡɧɚɜɚɧɢɸ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɩɪɨɛɥɟɦ ɚɧɚɥɢɡɚ 

ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɨɛɪɚɠɟɧɢɹ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɨ ɬɟɦɟ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ; 

- ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ; 

- ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 

- ɚɩɪɨɛɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɮɨɬɨɫɧɢɦɤɚɯ; 

 
Ƚɥɚɜɧɚɹ ɩɪɨɛɥɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɢɦɟɸɳɢɟɫɹ ɚɩɩɚɪɚɬɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɟ ɦɨɝɭɬ ɫ ɬɪɟɛɭɸɳɟɣɫɹ 

ɬɨɱɧɨɫɬɶɸ ɪɚɫɩɨɡɧɚɜɚɬɶ ɥɢɰɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɚ ɩɚɪɚɦɟɬɪɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɲɚɛɥɨɧɨɜ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɥɢɛɨ ɢɦɟɸɬ ɭɡɤɢɣ ɮɭɧɤɰɢɨɧɚɥ. Ⱦɥɹ ɥɭɱɲɟɝɨ 

ɩɨɧɢɦɚɧɢɹ ɩɪɨɛɥɟɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɪɚɫɫɦɨɬɪɢɦ 

ɞɟɪɟɜɨ ɩɪɨɛɥɟɦ ɢ ɞɟɪɟɜɨ ɰɟɥɟɣ ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2,3. 
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Ɋɢɫɭɧɨɤ 1 – Ⱦɟɪɟɜɨ ɩɪɨɛɥɟɦ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ⱦɟɪɟɜɨ ɰɟɥɟɣ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
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1.2 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɩɪɨɝɪɚɦɦ ɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɩɪɢɥɨɠɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ: 

AdobePhotoshop, Movaviphotoeditor, photomaster, GIMP, paint, ACDSee, Picasa ɢ 

ɬ.ɞ. ɉɨɦɢɦɨ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɩɪɢɥɨɠɟɧɢɣ ɫɭɳɟɫɬɜɭɸɬ ɬɚɤ ɠɟ ɜɟɛ 

ɫɟɪɜɢɫɵ ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɦɟɧɹɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɉɈ.  

Ɉɬɦɟɬɢɦ ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɢ ɞɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 

ɤɨɦɩɥɟɤɫɚɦ: 

1. Ɍɪɟɛɭɸɬ ɩɥɚɬɧɵɟ ɥɢɰɟɧɡɢɢ (AdobePhotoshop, Movaviphotoeditor, 

ACDSee). 

2. ɂɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɭɧɤɰɢɣ ɜɨ ɜɪɟɦɹ ɛɟɫɩɥɚɬɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɪɨɛɧɚɹ ɜɟɪɫɢɹ MovaviPhotoEditor ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ 

ɮɚɣɥɚ ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɤɪɢɧɲɨɬ ɷɤɪɚɧɚ ɜɫɟɦɢ ɢɡɜɟɫɬɧɵɦɢ ɫɩɨɫɨɛɚɦɢ. 

3. ɂɦɟɸɬ ɜɵɫɨɤɢɟ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ (AdobePhotoshop, 

Movaviphotoeditor, ACDSee). 

4. ɇɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ.  

ɇɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɩɪɨɟɤɬɟ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, 

ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɩɪɨɝɪɚɦɦ, ɬɚɤɢɯ ɤɚɤ: Movaviphotoeditor, photomaster, GIMP, 

paint, ACDSee, Picasa,  ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɥɶɤɨ ɜɪɭɱɧɭɸ. 

5. Ɍɪɟɛɭɸɬ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɫ ɬɚɤɢɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɤɚɤ Photoshop, GIMP, ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɭɱɟɧɢɟ. 

6. ɂɦɟɸɬ ɭɡɤɢɣ ɮɭɧɤɰɢɨɧɚɥ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɤɨɬɨɪɵɣ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ (Paint, photomaster, 

Movaviphotoeditor).  
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ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɢɦɟɟɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɨɬɦɟɬɢɦ 

ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: 

1. Ȼɟɫɩɥɚɬɧɨɟ ɉɈ 

2. ɇɟ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ ɢ ɫɬɨɪɨɧɧɢɯ 

ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɛɨɬɵ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ. 

3. Ⱦɥɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɝɨ ɨɛɴёɦɚ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɬɚɤɢɯ ɤɚɤ ɜ photoshop, gimp, ACDSeeɢ ɬ.ɞ. 

4. ɂɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ. 

5. ɉɪɨɝɪɚɦɦɚ ɩɪɨɫɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɧɟ ɬɪɟɛɭɟɬ ɨɛɭɱɟɧɢɹ ɞɥɹ 

ɪɚɛɨɬɵ. 

6. ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɤɥɸɱɚɟɦɵɟ ɦɨɞɭɥɢ ɢ ɮɭɧɤɰɢɢ 

ɪɟɚɥɢɡɭɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɞɨɩɨɥɧɟɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ. 

ɇɟɞɨɫɬɚɬɤɢ: 

1. Ɉɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɜɟɤɬɨɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

(Photoshop, GIMP). 

2. ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ 

ɩɥɚɧɲɟɬɚɯ (Photoshop, GIMP). 

3. ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɫ ɨɛɥɚɱɧɵɦɢ ɫɟɪɜɢɫɚɦɢ (photoshop, 

picasa). 
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1.3 Ȼɢɧɚɪɢɡɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ȼɨ ɦɧɨɝɢɯ ɩɪɨɝɪɚɦɦɚɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫɧɚɱɚɥɚ ɢɞёɬ ɩɪɨɰɟɫɫ 

ɛɢɧɚɪɢɡɚɰɢɢ. 

Ƚɥɚɜɧɚɹ ɰɟɥɶ ɛɢɧɚɪɢɡɚɰɢɢ, ɷɬɨ ɪɚɞɢɤɚɥɶɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 

ɢɧɮɨɪɦɚɰɢɢ, ɫ ɤɨɬɨɪɨɣ ɩɪɢɯɨɞɢɬɫɹ ɪɚɛɨɬɚɬɶ. ɉɪɨɫɬɨ ɝɨɜɨɪɹ, ɭɞɚɱɧɚɹ 

ɛɢɧɚɪɢɡɚɰɢɹ ɫɢɥɶɧɨ ɭɩɪɨɳɚɟɬ ɩɨɫɥɟɞɭɸɳɭɸ ɪɚɛɨɬɭ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ. ɋ ɞɪɭɝɨɣ 

ɫɬɨɪɨɧɵ, ɧɟɭɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ ɛɢɧɚɪɢɡɚɰɢɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɢɫɤɚɠɟɧɢɹɦ, 

ɬɚɤɢɦ, ɤɚɤ ɪɚɡɪɵɜɵ ɜ ɥɢɧɢɹɯ, ɩɨɬɟɪɹ ɡɧɚɱɚɳɢɯ ɞɟɬɚɥɟɣ, ɧɚɪɭɲɟɧɢɟ 

ɰɟɥɨɫɬɧɨɫɬɢ ɨɛɴɟɤɬɨɜ, ɩɨɹɜɥɟɧɢɟ ɲɭɦɚ ɢ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɟ ɢɫɤɚɠɟɧɢɟ ɫɢɦɜɨɥɨɜ 

ɢɡ-ɡɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɮɨɧɚ. 

ɉɪɨɰɟɫɫ ɛɢɧɚɪɢɡɚɰɢɢ – ɷɬɨ ɩɟɪɟɜɨɞ ɰɜɟɬɧɨɝɨ (ɢɥɢ ɜ ɝɪɚɞɚɰɢɹɯ ɫɟɪɨɝɨ) 

ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɞɜɭɯɰɜɟɬɧɨɟ ɱɟɪɧɨ-ɛɟɥɨɟ. Ƚɥɚɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɬɚɤɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɪɨɝ t – ɡɧɚɱɟɧɢɟ, ɫ ɤɨɬɨɪɵɦ ɫɪɚɜɧɢɜɚɟɬɫɹ ɹɪɤɨɫɬɶ 

ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɜɧɟɧɢɹ, ɩɢɤɫɟɥɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 0 

ɢɥɢ 1. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɛɢɧɚɪɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɭɫɥɨɜɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ – ɝɥɨɛɚɥɶɧɵɟ ɢ ɥɨɤɚɥɶɧɵɟ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɜɟɥɢɱɢɧɚ 

ɩɨɪɨɝɚ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɛɢɧɚɪɢɡɚɰɢɢ. ȼɨ ɜɬɨɪɨɦ 

ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɨɛɥɚɫɬɢ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɜɵɱɢɫɥɹɟɬɫɹ 

ɥɨɤɚɥɶɧɵɣ ɩɨɪɨɝ. 

Ɋɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɛɢɧɚɪɢɡɚɰɢɢ ɢɦɟɸɬ ɫɜɨɢ ɫɥɚɛɵɟ ɦɟɫɬɚ: ɬɚɤ, ɧɚɩɪɢɦɟɪ, 

ɦɟɬɨɞ Ɉɰɭ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɚɥɢɱɢɟ ɜ ɢɡɨɛɪɚɠɟɧɢɢ ɞɜɭɯ ɤɥɚɫɫɨɜ 

ɩɢɤɫɟɥɟɣ(ɬɟɤɫɬɨɜɵɟ ɢ ɮɨɧɨɜɵɟ) ɢ ɢɳɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɩɨɪɨɝ, ɪɚɡɞɟɥɹɸɳɢɣ ɷɬɢ 

ɞɜɚ ɤɥɚɫɫɚ ɬɚɤ, ɱɬɨɛɵ ɢɯ ɜɧɭɬɪɢɤɥɚɫɫɨɜɚɹ ɞɢɫɩɟɪɫɢɹ ɛɵɥɚ ɦɢɧɢɦɚɥɶɧɚ. ȼɵɛɨɪ 

ɩɨɪɨɝɚ ɜ ɷɬɨɦ ɦɟɬɨɞɟ ɨɫɧɨɜɚɧ ɧɚ ɦɢɧɢɦɢɡɚɰɢɢ ɜɧɭɬɪɢɝɪɭɩɩɨɜɨɣ ɞɢɫɩɟɪɫɢɢ 

ɞɜɭɯ ɝɪɭɩɩ ɩɢɤɫɟɥɟɣ, ɪɚɡɞɟɥɹɟɦɵɯ ɨɩɟɪɚɬɨɪɨɦ ɩɨɪɨɝɨɜɨɣ ɛɢɧɚɪɢɡɚɰɢɢ. ɉɪɢ 

ɪɚɫɫɦɨɬɪɟɧɢɢ ɦɟɬɨɞɚ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɝɢɫɬɨɝɪɚɦɦɚ ɡɚɞɚɧɚ ɜ ɜɢɞɟ ɞɢɫɤɪɟɬɧɨɣ 

ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ P. Ɂɧɚɱɟɧɢɹ P(0),…,P(I) ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɧɚɛɥɸɞɚɟɦɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɹɪɤɨɫɬɢ 0,…,I; P(i) = 

https://dic.academic.ru/dic.nsf/ruwiki/1094320
https://dic.academic.ru/dic.nsf/ruwiki/1220
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|{(r,c)||Image(r,c) = i}|/|R * C|, ɝɞɟ R*C ɪɚɜɧɨ ɩɥɨɳɚɞɢ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɪɨɝɚ ɛɢɧɚɪɢɡɚɰɢɢ 

ɨɛɵɱɧɨ ɞɟɥɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  ɮɨɪɦɵ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɹɪɤɨɫɬɢ ɩɢɤɫɟɥɨɜ ɢɡɨɛɪɚɠɟɧɢɹ. ȼ ɦɟɬɨɞɟ ɨɰɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɹɪɤɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɛɢɦɨɞɚɥɶɧɵɦ [15]. 

 Ʉɥɸɱɟɜɵɦ ɫɥɚɛɵɦ ɦɟɫɬɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɦɨɠɟɬ 

ɩɪɢɜɨɞɢɬɶ ɤ ɭɬɪɚɬɟ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ ɢ «ɫɥɢɩɚɧɢɸ» ɛɥɢɡɥɟɠɚɳɢɯ ɫɢɦɜɨɥɨɜ, ɚ 

ɬɚɤɠɟ ɩɨɹɜɥɟɧɢɟɦ ɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɫɥɭɱɚɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɮɨɧɚ ɫ ɧɢɡɤɨɣ 

ɤɨɧɬɪɚɫɬɧɨɫɬɶɸ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɚɠɞɵɣ ɦɟɬɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɜ 

ɫɜɨɟɣ ɨɛɥɚɫɬɢ. 

ȼ ɨɛɪɚɛɨɬɤɟ ɢɡɨɛɪɚɠɟɧɢɣ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɚ «ɩɨɪɨɝɨɜɨɣ 

ɛɢɧɚɪɢɡɚɰɢɢ» - ɪɚɡɛɢɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɞɜɟ ɨɛɥɚɫɬɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ 

ɫɨɞɟɪɠɢɬ ɜɫɟ ɩɢɤɫɟɥɵ ɫɨ ɡɧɚɱɟɧɢɟɦ ɧɢɠɟ ɧɟɤɨɬɨɪɨɝɨ ɩɨɪɨɝɚ, ɚ ɞɪɭɝɚɹ 

ɫɨɞɟɪɠɢɬ ɜɫɟ ɩɢɤɫɟɥɵ ɫɨ ɡɧɚɱɟɧɢɟɦ ɜɵɲɟ ɷɬɨɝɨ ɩɨɪɨɝɚ. 

Ⱥɥɝɨɪɢɬɦɵ ɚɞɚɩɬɢɜɧɨɣ ɛɢɧɚɪɢɡɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɛɚɡɢɪɭɸɬɫɹ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɨɤɚɥɶɧɨɣ ɢɥɢ ɝɥɨɛɚɥɶɧɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɨɞɯɨɞ, 

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɢɫɬɨɝɪɚɦɦɵ ɹɪɤɨɫɬɟɣ ɩɢɤɫɟɥɨɜ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ 

ɢɡ ɫɚɦɵɯ ɢɡɜɟɫɬɧɵɯ ɢ, ɛɟɡɭɫɥɨɜɧɨ, ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ [10]. 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɨɪɨɝɨɜɚɹ ɫɟɝɦɟɧɬɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɛɥɢɠɟɧɢɢ 

ɝɢɫɬɨɝɪɚɦɦɵ ɢɡɨɛɪɚɠɟɧɢɹ ɤ ɧɟɤɨɬɨɪɨɣ ɤɪɢɜɨɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɫɨɜɵɯ ɫɭɦɦ 

ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫ ɧɨɪɦɚɥɶɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ. 

Ɍɨɝɞɚ ɩɨɪɨɝ - ɷɬɨ ɧɚɛɨɪ ɛɥɢɠɚɣɲɢɯ ɭɪɨɜɧɟɣ ɹɪɤɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɦɢɧɢɦɭɦɭ ɜɟɪɨɹɬɧɨɫɬɢ ɦɟɠɞɭ ɦɚɤɫɢɦɭɦɚɦɢ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɧɨɪɦɚɥɶɧɵɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɨɪɨɝɢ ɛɢɧɚɪɢɡɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ 

 
 
 

1.4 ɇɚɯɨɠɞɟɧɢɟ ɤɨɧɬɭɪɨɜ ɢ ɨɩɟɪɚɰɢɢ ɫ ɧɢɦɢ 

 

Ʉɨɧɬɭɪɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ, ɯɪɚɧɢɬɶ, ɫɪɚɜɧɢɜɚɬɶ ɢ 

ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ ɨɛɴɟɤɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɫɜɨɢɯ ɜɧɟɲɧɢɯ ɨɱɟɪɬɚɧɢɣ 

– ɤɨɧɬɭɪɨɜ. ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɧɚɯɨɠɞɟɧɢɹ ɥɢɰ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɞɟɪɠɢɬ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɮɨɪɦɟ ɨɛɴɟɤɬɚ. ȼɧɭɬɪɟɧɧɢɟ ɬɨɱɤɢ ɨɛɴɟɤɬɚ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟ ɩɪɢɧɢɦɚɸɬɫɹ. ɗɬɨ 

ɨɝɪɚɧɢɱɢɜɚɟɬ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɧɨ 

ɪɚɫɫɦɨɬɪɟɧɢɟ ɬɨɥɶɤɨ ɤɨɧɬɭɪɨɜ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɨɬ ɞɜɭɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɢɡɨɛɪɚɠɟɧɢɹ – ɤ ɩɪɨɫɬɪɚɧɫɬɜɭ ɤɨɧɬɭɪɨɜ, ɢ ɬɟɦ ɫɚɦɵɦ ɫɧɢɡɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 

ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɭɸ ɫɥɨɠɧɨɫɬɶ. Ʉɨɧɬɭɪɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɪɟɲɚɬɶ ɨɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ – ɩɟɪɟɧɨɫ, ɩɨɜɨɪɨɬ ɢ 

ɢɡɦɟɧɟɧɢɟ ɦɚɫɲɬɚɛɚ ɢɡɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ [13].  

Ɇɟɬɨɞɵ ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɢɧɜɚɪɢɚɧɬɧɵ ɤ ɷɬɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦ. 

Ʉɨɧɬɭɪ – ɷɬɨ ɝɪɚɧɢɰɚ ɨɛɴɟɤɬɚ, ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɨɱɟɤ (ɩɢɤɫɟɥɨɜ), ɨɬɞɟɥɹɸɳɢɯ 

ɨɛɴɟɤɬ ɨɬ ɮɨɧɚ. ȼ ɫɢɫɬɟɦɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ 

ɫɩɨɫɨɛɨɜ ɤɨɞɢɪɨɜɚɧɢɹ ɤɨɧɬɭɪɚ – ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵ ɤɨɞ Ɏɪɢɦɟɧɚ, ɞɜɭɦɟɪɧɨɟ 
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ɤɨɞɢɪɨɜɚɧɢɟ, ɩɨɥɢɝɨɧɚɥɶɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ. ɇɨ ɜɫɟ ɷɬɢ ɫɩɨɫɨɛɵ ɤɨɞɢɪɨɜɚɧɢɹ ɧɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɨɧɬɭɪɧɨɦ ɚɧɚɥɢɡɟ. ȼɦɟɫɬɨ ɷɬɨɝɨ, ɜ ɤɨɧɬɭɪɧɨɦ ɚɧɚɥɢɡɟ ɤɨɧɬɭɪ 

ɤɨɞɢɪɭɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. ɇɚ 

ɤɨɧɬɭɪɟ ɮɢɤɫɢɪɭɟɬɫɹ ɬɨɱɤɚ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɨɣ. Ɂɚɬɟɦ, 

ɤɨɧɬɭɪ ɨɛɯɨɞɢɬɫɹ (ɞɨɩɭɫɬɢɦ – ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ), ɢ ɤɚɠɞɵɣ ɜɟɤɬɨɪ ɫɦɟɳɟɧɢɹ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɱɢɫɥɨɦ a+ib. Ƚɞɟ a – ɫɦɟɳɟɧɢɟ ɬɨɱɤɢ ɩɨ ɨɫɢ X, ɚ b – 

ɫɦɟɳɟɧɢɟ ɩɨ ɨɫɢ Y. ɋɦɟɳɟɧɢɟ ɛɟɪɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɵɞɭɳɟɣ ɬɨɱɤɢ.  

ȼ ɫɢɥɭ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ, ɢɯ ɤɨɧɬɭɪɵ ɜɫɟɝɞɚ 

ɡɚɦɤɧɭɬɵ ɢ ɧɟ ɦɨɝɭɬ ɢɦɟɬɶ ɫɚɦɨɩɟɪɟɫɟɱɟɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɡɧɚɱɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɩɭɬɶ ɨɛɯɨɞɚ ɤɨɧɬɭɪɚ (ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɧɚɩɪɚɜɥɟɧɢɹ – ɩɨ ɢɥɢ ɩɪɨɬɢɜ 

ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ). ɉɨɫɥɟɞɧɢɣ ɜɟɤɬɨɪ ɤɨɧɬɭɪɚ ɜɫɟɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɧɚɱɚɥɶɧɨɣ 

ɬɨɱɤɟ. Ʉɚɠɞɵɣ ɜɟɤɬɨɪ ɤɨɧɬɭɪɚ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɷɥɟɦɟɧɬɚɪɧɵɦ ɜɟɤɬɨɪɨɦ (ɗȼ). Ⱥ 

ɫɚɦɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ – ɜɟɤɬɨɪ-ɤɨɧɬɭɪɨɦ. ȼɟɤɬɨɪ-

ɤɨɧɬɭɪɵ ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɛɨɥɶɲɢɦɢ ɝɪɟɱɟɫɤɢɦɢ ɛɭɤɜɚɦɢ, ɚ ɢɯ ɷɥɟɦɟɧɬɚɪɧɵɟ 

ɜɟɤɬɨɪɚ – ɦɚɥɵɦɢ ɝɪɟɱɟɫɤɢɦɢ ɛɭɤɜɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɤɬɨɪ-ɤɨɧɬɭɪ Ƚ ɞɥɢɧɵ 

k ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ:                  
ȼ ɤɨɧɬɭɪɧɨɦ ɚɧɚɥɢɡɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɦɟɧɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ 

ɩɨɬɨɦɭ, ɱɬɨ ɨɩɟɪɚɰɢɢ ɧɚɞ ɤɨɧɬɭɪɨɦ ɢɦɟɧɧɨ ɤɚɤ ɧɚɞ ɜɟɤɬɨɪɨɦ ɤɨɦɩɥɟɤɫɧɵɯ 

ɱɢɫɟɥ ɨɛɥɚɞɚɟɬ ɡɚɦɟɱɚɬɟɥɶɧɵɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɤɨɞɢɪɨɜɚɧɢɹ [4]. Ʉɨɦɩɥɟɤɫɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ ɛɥɢɡɤɨ ɤ 

ɞɜɭɦɟɪɧɨɦɭ ɤɨɞɢɪɨɜɚɧɢɸ, ɝɞɟ ɤɨɧɬɭɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ɗȼ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɜɨɢɦɢ ɞɜɭɦɟɪɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ. ɇɨ ɪɚɡɧɢɰɚ ɜ ɬɨɦ, ɱɬɨ 

ɨɩɟɪɚɰɢɹ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɥɹ ɜɟɤɬɨɪɨɜ ɢ ɞɥɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ – 

ɪɚɡɥɢɱɧɵ. ɂɦɟɧɧɨ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɢ ɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɟɬɨɞɚɦ 

ɤɨɧɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ. ɉɨɢɫɤ ɤɨɧɬɭɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

FindContours(). 

ɉɪɢɦɟɪ ɤɨɞɚ: 

importnumpy as np 

import cv2 

im = cv2.imread(‘test.jpg’) 
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imgray = cv2.cvtColor(im, cv2.COLOR_BGR2GRAY) 

ret, thresh = cv2.threshold(imgray, 127, 255, 0) 

im2, contours, hierarchy= cv2.findContours(thresh, cv2.RETR_TREE, 

cv2.CHAIN_APPROX_SIMPLE) 

ȿɫɬɶ ɬɪɢ ɚɪɝɭɦɟɧɬɚ ɜ ɮɭɧɤɰɢɢ cv2.findCountours(), ɩɟɪɜɚɹ – ɢɫɯɨɞɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ, ɜɬɨɪɨɟ – ɪɟɠɢɦ ɩɨɢɫɤɚ ɤɨɧɬɭɪɨɜ, ɬɪɟɬɢɣ – ɦɟɬɨɞ ɩɪɢɛɥɢɠɟɧɢɹ 

ɤɨɧɬɭɪɨɜ, ɤɨɬɨɪɵɣ ɜɵɜɨɞɢɬ ɢɡɦɟɧɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɤɨɧɬɭɪɵ ɢ ɢɟɪɚɪɯɢɸ. 

Ʉɚɠɞɵɣ ɨɬɞɟɥɶɧɵɣ ɤɨɧɬɭɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɫɫɢɜ Numpy (x,y) ɤɨɨɪɞɢɧɚɬ 

ɝɪɚɧɢɱɧɵɯ ɬɨɱɟɤ ɨɛɴɟɤɬɚ. 

 Ⱦɥɹ ɪɢɫɨɜɚɧɢɹ ɤɨɧɬɭɪɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ DrawContours. ȿё ɬɚɤɠɟ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɢɫɨɜɚɧɢɹ ɥɸɛɨɣ ɮɨɪɦɵ, ɟɫɥɢ ɭ ɜɚɫ ɟɫɬɶ ɟɟ ɝɪɚɧɢɱɧɵɟ 

ɬɨɱɤɢ. ȿё ɩɟɪɜɵɣ ɚɪɝɭɦɟɧɬ – ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɜɬɨɪɨɣ ɚɪɝɭɦɟɧɬ – 

ɤɨɧɬɭɪɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɤɚɤ ɫɩɢɫɨɤ. Ɍɪɟɬɢɣ ɚɪɝɭɦɟɧɬ – 

ɢɧɞɟɤɫ ɤɨɧɬɭɪɨɜ, ɚ ɨɫɬɚɥɶɧɵɟ ɚɪɝɭɦɟɧɬɵ – ɰɜɟɬ, ɬɨɥɳɢɧɚ ɢ ɬ.ɩ. 

ɑɬɨɛɵ ɧɚɪɢɫɨɜɚɬɶ ɜɫɟ ɤɨɧɬɭɪɵ ɢɡɨɛɪɚɠɟɧɢɹ: 

cv2.drawContours(img, contours, -1,(0,255,0),3). 

ɑɬɨɛɵ ɧɚɪɢɫɨɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɤɨɧɬɭɪ: 

cv2.drawContours(img, contours, 3,(0,255,0),3). 

ɇɨ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɬɨɬ ɦɟɬɨɞ: 

cnt = contours[4] cv2.drawContours(img, [cnt], -0,(0,255,0),3). 

Ɍɪɟɬɢɣ ɚɪɝɭɦɟɧɬ ɫɨɯɪɚɧɹɟɬ ɤɨɨɪɞɢɧɚɬɵ (x,y) ɝɪɚɧɢɰɵ ɮɨɪɦɵ. ȿɫɥɢ ɛɭɞɟɬ 

ɩɪɨɣɞɟɧ cv2.CHAIN_APPROX_NONE, ɜɫɟ ɝɪɚɧɢɱɧɵɟ ɬɨɱɤɢ ɛɭɞɭɬ ɫɨɯɪɚɧɟɧɵ. 

 

1.5 Ɇɟɬɨɞ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ (ɤɚɫɤɚɞɵ ɏɚɚɪɚ) 

 

ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɤɨɧɬɭɪɚ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɞёɬ ɩɨɫɥɟɞɭɸɳɟɟ 

ɧɚɯɨɠɞɟɧɢɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɥɢɰɚ, ɬɚɤɢɯ ɤɚɤ, ɧɨɫ, ɥɨɛ, ɝɥɚɡɚ, ɝɭɛɵ ɢ ɬ.ɞ.  
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɚɛɥɨɧɵ (ɨɧɢ ɠɟ 

ɩɪɢɦɢɬɢɜɵ ɏɚɚɪɚ). ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɚɛɨɬɚ ɫ ɬɚɤɢɦɢ ɲɚɛɥɨɧɚɦɢ ɩɨɡɜɨɥɢɬ 

ɜɵɩɨɥɧɹɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɪɟɚɥɢɡɭɹ ɬɚɤɢɟ ɮɭɧɤɰɢɢ ɤɚɤ ɍɞɚɥɟɧɢɟ 

ɱɟɪɧɵɯ ɬɨɱɟɤ ɧɚ ɥɢɰɟ, ɍɞɚɥɟɧɢɟ ɤɪɚɫɧɵɯ ɝɥɚɡ ɧɚ ɥɢɰɟ, ɂɡɦɟɧɟɧɢɟ ɮɨɪɦ ɥɢɰɚ  

ɬɚɤɢɯ ɤɚɤ: ɝɭɛɵ, ɛɪɨɜɢ, ɫɤɭɥɵ, ɥɨɛ, ɭɲɢ, ɧɨɫ, ɝɥɚɡɚ, ɂɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ. 

Ɇɟɬɨɞ ȼɢɨɥɚ ɢ Ⱦɠɨɧɫɚ ɢɫɩɨɥɶɡɭɟɬ ɬɟɯɧɨɥɨɝɢɸ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ. Ɍɨ ɟɫɬɶ 

ɪɚɦɤɚ, ɪɚɡɦɟɪɨɦ, ɦɟɧɶɲɢɦ, ɱɟɦ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɞɜɢɝɚɟɬɫɹ ɫ ɧɟɤɨɬɨɪɵɦ 

ɲɚɝɨɦ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ, ɢ ɫ ɩɨɦɨɳɶɸ ɤɚɫɤɚɞɚ ɫɥɚɛɵɯ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ 

ɨɩɪɟɞɟɥɹɟɬ, ɟɫɬɶ ɥɢ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɨɤɧɟ ɥɢɰɨ. Ɇɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ 

ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱɚɯ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ ɢ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɴɟɤɬɨɜ. 

ɐɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɦɟɪɧɨɣ ɦɚɬɪɢɰɵ, ɝɞɟ 

ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɧɚɱɟɧɢɟ ɩɢɤɫɟɥɹ ɧɚ ɨɬɪɟɡɤɟ [0;255]. ȿɫɥɢ 

ɢɡɨɛɪɚɠɟɧɢɟ – ɱɟɪɧɨ-ɛɟɥɨɟ, ɬɨ ɬɨɝɞɚ ɢɡɨɛɪɚɠɟɧɢɟ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɨɞɧɨɣ 

ɦɚɬɪɢɰɟɣ, ɟɫɥɢ ɰɜɟɬɧɨɟ, ɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɨɩɢɫɵɜɚɟɬɫɹ 3 ɞɜɭɦɟɪɧɵɦɢ ɦɚɬɪɢɰɚɦɢ 

ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɰɜɟɬɨɜ RGB (R – ɤɪɚɫɧɵɣ, G – ɡɟɥɟɧɵɣ, B – ɫɢɧɢɣ). 

ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɰɜɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɦɟɬɨɞɚ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɹɜɥɹɟɬɫɹ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɱɟɪɧɨ-ɛɟɥɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɥɢ ɜ ɨɬɬɟɧɤɚɯ ɝɪɚɞɚɰɢɹɯ ɫɟɪɨɝɨ ɜ 

ɢɧɬɟɝɪɚɥɶɧɨɦ ɜɢɞɟ [6]. ɂɧɬɟɝɪɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɫɱɢɬɚɬɶ 

ɫɭɦɦɚɪɧɭɸ ɹɪɤɨɫɬɶ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 

ɂɧɬɟɝɪɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨ ɪɚɡɦɟɪɚɦ ɫɨɜɩɚɞɚɟɬ ɫ ɢɫɯɨɞɧɵɦ. Ⱦɥɹ ɩɨɞɫɱɟɬɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ ɧɚ ɪɢɫɭɧɤɟ 4. 

 
 

Ɋɢɫɭɧɨɤ 4 - Ɏɨɪɦɭɥɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
 
Ɂɧɚɱɟɧɢɟ ɜ ɬɨɱɤɟ X, Y ɦɚɬɪɢɰɵ [9], ɩɨɥɭɱɟɧɧɨɣ ɢɡ ɢɫɯɨɞɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ [*Ƚɨɧɫɚɥɟɫ Ɋ] ɷɬɨ ɫɭɦɦɚ ɜɫɟɯ ɬɨɱɟɤ ɜ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ (0, 0, X, Y). 

Ɍɨɝɞɚ ɢɧɬɟɝɪɚɥ ɩɨ ɥɸɛɨɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ (ABCD) ɜ ɢɡɨɛɪɚɠɟɧɢɢ ɩɪɟɞɫɬɚɜɢɦ 
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ɤɚɤ: SumOfRect (ABCD) = II(A) + II(ɋ) — II(B) — II(D). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɩɨɥɭɱɢɥɢ ɛɵɫɬɪɭɸ ɢ ɭɞɨɛɧɭɸ ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɭɦɦ ɹɪɤɨɫɬɟɣ 

ɩɢɤɫɟɥɟɣ ɜ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ. 

ɂɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɦɨɠɧɨ ɨɱɟɧɶ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ 

ɜɵɱɢɫɥɹɬɶ ɩɪɢɡɧɚɤɢ ɏɚɚɪɚ. ȼ ɚɥɝɨɪɢɬɦɟ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɢɥɢ ɩɪɢɦɢɬɢɜɵ ɏɚɚɪɚ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 5. 

ɉɪɢɡɧɚɤ ɏɚɚɪɚ ɹɜɥɹɟɬɫɹ ɧɚɛɨɪɨɦ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɩɪɢɦɵɤɚɸɳɢɯ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɪɚɡɞɟɥɟɧɧɵɯ ɧɚ ɞɜɟ ɝɪɭɩɩɵ. ȼɨɡɦɨɠɧɵɯ 

ɩɪɢɡɧɚɤɨɜ ɏɚɚɪɚ ɨɝɪɨɦɧɨɟ ɦɧɨɠɟɫɬɜɨ (ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɨɛɥɚɫɬɟɣ 

ɪɚɡɧɨɣ ɲɢɪɢɧɵ ɢ ɜɵɫɨɬɵ ɫ ɪɚɡɧɵɦɢ ɩɨɡɢɰɢɹɦɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ). 

 

 

 

Ɋɢɫɭɧɨɤ 5 - ɉɪɢɦɟɪ ɲɚɛɥɨɧɨɜ ɏɚɚɪɚ 

 

ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ ɧɚɛɨɪ ɩɪɢɡɧɚɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɤɨɧɤɪɟɬɧɨɣ 

ɡɚɞɚɱɢ. ɑɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɡɧɚɤɚ ɏɚɚɪɚ ɞɥɹ ɤɚɤɨɝɨ-

ɥɢɛɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɧɚɞɨ ɫɥɨɠɢɬɶ ɹɪɤɨɫɬɢ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɩɟɪɜɨɣ ɢ 

ɜɬɨɪɨɣ ɝɪɭɩɩɚɯ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɚ ɡɚɬɟɦ ɜɵɱɟɫɬɶ ɢɡ 

ɩɟɪɜɨɣ ɩɨɥɭɱɟɧɧɨɣ ɫɭɦɦɵ ɜɬɨɪɭɸ. ɉɨɥɭɱɟɧɧɚɹ ɪɚɡɧɨɫɬɶ ɢ ɟɫɬɶ ɡɧɚɱɟɧɢɟ 

ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɡɧɚɤɚ ɏɚɚɪɚ ɞɥɹ ɞɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

ȿɫɥɢ ɲɚɛɥɨɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɧɤɪɟɬɧɵɦ ɨɛɥɚɫɬɹɦ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɬɨ 

ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɟɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɟ ɥɢɰɨ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɢɡ 

ɦɧɨɠɟɫɬɜɚ ɲɚɛɥɨɧɨɜ ɫɱɢɬɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɹɪɤɨɫɬɶɸ ɛɟɥɨɣ ɢ ɱɟɪɧɨɣ 

ɨɛɥɚɫɬɟɣ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɷɬɚɥɨɧɨɦ, ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɟɫɬɶ ɥɢ ɡɞɟɫɶ ɱɚɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɥɢɰɚ ɢɥɢ ɧɟɬ.  

ȿɫɥɢ ɩɪɢɦɟɧɢɬɶ ɲɚɛɥɨɧɵ ɤɨ ɜɫɟɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɦɵ ɧɟ ɧɚɣɞɟɦ ɬɚɦ ɥɢɰ, 

ɬ.ɤ. ɨɧɢ ɛɭɞɭɬ ɦɟɧɶɲɟ ɲɚɛɥɨɧɨɜ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɫɤɚɬɶ ɧɚ ɜɫɟɦ ɮɨɬɨ ɥɢɰɚ 
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ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ. ɂɦɟɧɧɨ ɜɧɭɬɪɢ ɷɬɨɝɨ 

ɨɤɧɚ ɢ ɜɵɫɱɢɬɵɜɚɸɬɫɹ ɩɪɢɦɢɬɢɜɵ. Ɉɤɧɨ ɩɪɨɯɨɞɢɬ  ɩɨ ɜɫɟɦɭ ɢɡɨɛɪɚɠɟɧɢɸ. 

ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɨɤɧɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨɛɵ ɧɚɣɬɢ ɥɢɰɚ 

ɦɟɧɶɲɟɝɨ ɦɚɫɲɬɚɛɚ. 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɣ ɦɟɬɨɞ ɦɨɠɧɨ ɥɟɝɤɨ ɧɚɯɨɞɢɬɶ ɲɚɛɥɨɧɵ ɧɚ ɩɨɪɬɪɟɬɧɨɦ 

ɢɡɨɛɪɚɠɟɧɢɢ  ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ: 

 ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɦɟɧɟ ɨɫɜɟɳɟɧɢɹ. 

 ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɦɚɫɲɬɚɛɚ ɢɥɢ ɩɨɜɨɪɨɬɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

 Ɇɚɥɟɧɶɤɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ — ɟɫɥɢ ɧɭɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɨɛɥɚɫɬɶ n*n ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ m*m. 

Ɇɟɬɨɞɵ ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɫɬɚɬɤɨɜ:  

 Ɉɫɜɟɳɟɧɢɟ ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ ɧɨɪɦɢɪɨɜɤɨɣ ɢɥɢ ɩɟɪɟɯɨɞɨɦ 

ɤ ɛɢɧɚɪɢɡɚɰɢɢ ɨɛɥɚɫɬɢ. 

 ɂɡɦɟɧɟɧɢɹ ɦɚɫɲɬɚɛɚ ɢ ɧɟɛɨɥɶɲɢɟ ɩɨɜɨɪɨɬɵ ɧɟɣɬɪɚɥɢɡɭɸɬɫɹ 

ɢɡɦɟɧɟɧɢɟɦ ɪɚɡɪɟɲɟɧɢɹ ɩɪɢ ɤɨɪɪɟɥɹɰɢɢ. 

 ɋɤɨɪɨɫɬɶ ɨɩɬɢɦɢɡɢɪɭɸɬ ɩɭɬёɦ ɩɨɢɫɤɚ ɫ ɛɨɥɶɲɢɦ ɲɚɝɨɦ ɢɥɢ ɩɪɢ 

ɦɚɥɟɧɶɤɨɦ ɪɚɡɪɟɲɟɧɢɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɦɟɬɨɞɚ: 

 ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɫɦɟɧɟ ɨɫɜɟɳɟɧɢɹ, ɞɚɠɟ ɟɫɥɢ ɷɬɨ ɥɨɤɚɥɶɧɚɹ ɫɦɟɧɚ 

ɨɫɜɟɳɟɧɢɹ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɲɭɦɚɦ (ɩɪɢɦɢɬɢɜɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɩɪɨɫɬɟɣɲɢɣ ɩɨɥɨɫɨɜɨɣ ɮɢɥɶɬɪ). 

 ȿɫɥɢ ɩɪɢɦɢɬɢɜɵ ɛɵɥɢ ɧɟ ɨɱɟɧɶ ɦɚɥɟɧɶɤɢɟ, ɬɨ ɫɢɥɶɧɨ ɭɫɬɨɣɱɢɜɟɟ 

ɤɨɪɪɟɥɹɰɢɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɦɚɫɲɬɚɛɚ(ɪɚɡɦɟɪ ɩɪɢɦɢɬɢɜɨɜ ɩɪɢ ɷɬɨɦ ɧɟ 

ɛɭɞɟɬ ɜɥɢɹɬɶ ɧɚ ɬɨɱɧɨɫɬɶ, ɟɫɥɢ ɨɛɯɨɞ ɫ ɦɚɥɟɧɶɤɢɦ ɲɚɝɨɦ). 

 ȼɨɡɦɨɠɧɨ ɨɛɧɚɪɭɠɟɧɢɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɥɢɰɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 

ɂɡɧɚɱɚɥɶɧɨ ɚɥɝɨɪɢɬɦ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɬɨɥɶɤɨ ɥɢɰ, ɧɨ 

ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ. Ɉɞɧɢɦ ɢɡ ɜɤɥɚɞɨɜ 

ȼɢɨɥɵ ɢ Ⱦɠɨɧɫɚ ɛɵɥɨ ɩɪɢɦɟɧɟɧɢɟ ɬɚɛɥɢɰɵ ɫɭɦɦ, ɤɨɬɨɪɭɸ ɨɧɢ ɧɚɡɜɚɥɢ 

http://habrahabr.ru/post/120562/
http://en.wikipedia.org/wiki/Band-pass_filter
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ɢɧɬɟɝɪɚɥɶɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ. Ɉɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɜ ɚɥɝɨɪɢɬɦɟ 

ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

Ɉɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɚɥɝɨɪɢɬɦɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɟɪɟɞ 

ɧɚɱɚɥɨɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɚɥɝɨɪɢɬɦ ɨɛɭɱɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɬɟɫɬɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ 

ɨɛɭɱɚɟɬ ɛɚɡɭ ɞɚɧɧɵɯ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɩɪɢɡɧɚɤɨɜ, ɢɯ ɩɚɪɢɬɟɬɚ ɢ ɝɪɚɧɢɰɵ. Ⱦɚɥɟɟ 

ɚɥɝɨɪɢɬɦ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɳɟɬ ɨɛɴɟɤɬɵ ɧɚ ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɚɯ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɢɫɩɨɥɶɡɭɹ ɫɨɡɞɚɧɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ. 

 

 

Ɋɢɫɭɧɨɤ 6 - ɋɯɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɜ ɚɥɝɨɪɢɬɦɟ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ 

 

Ⱥɥɝɨɪɢɬɦ ȼɢɨɥɵ-Ⱦɠɨɧɫɚ ɧɚ ɜɵɯɨɞɟ ɞɚɟɬ ɜɫё ɦɧɨɠɟɫɬɜɨ ɧɚɣɞɟɧɧɵɯ 

ɧɟɨɛɴɟɞɢɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɪɚɡɧɵɯ ɦɚɫɲɬɚɛɚɯ. ɋɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ – ɩɪɢɧɹɬɶ 

ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɤɚɤɢɟ ɢɡ ɧɚɣɞɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ 

ɤɚɞɪɟ, ɚ ɤɚɤɢɟ – ɞɭɛɥɢ. 

ȿɫɥɢ ɩɪɢɡɧɚɤɢ ɧɚ ɛɨɥɶɲɨɦ ɢɡɨɛɪɚɠɟɧɢɢ ɪɚɫɫɱɢɬɚɬɶ ɡɚɪɚɧɟɟ ɢ ɩɪɢ ɫɞɜɢɝɟ 

ɨɤɧɚ ɩɨɢɫɤɚ ɛɪɚɬɶ ɭɠɟ ɩɨɫɱɢɬɚɧɧɵɟ ɢ ɚɤɬɭɚɥɶɧɵɟ ɞɥɹ ɧɟɝɨ — ɩɨɢɫɤ ɛɭɞɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɤɨɪɪɟɥɹɰɢɢ (ɧɭɠɧɨ ɫɪɚɜɧɢɬɶ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɷɥɟɦɟɧɬɨɜ). 
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1.6 Ɇɟɬɨɞ ɫɜɟɪɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɋɜёɪɬɤɚ (ɚɧɝɥ. convolution) — ɷɬɨ ɨɩɟɪɚɰɢɹ, ɩɨɤɚɡɵɜɚɸɳɚɹ «ɫɯɨɠɟɫɬɶ» 

ɨɞɧɨɣ ɮɭɧɤɰɢɢ ɫ ɨɬɪɚɠёɧɧɨɣ ɢ ɫɞɜɢɧɭɬɨɣ ɤɨɩɢɟɣ ɞɪɭɝɨɣ. ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ 

ɩɪɨɟɤɬɟ ɫɜёɪɬɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɟɪɚɰɢɣ ɮɢɥɶɬɪɚɰɢɢ, ɬɚɤɢɯ ɤɚɤ: ɢɡɦɟɧɟɧɢɟ 

ɬɨɧɚ ɥɢɰɚ, ɭɞɚɥɟɧɢɹ ɷɮɮɟɤɬɚ ɤɪɚɫɧɵɯ ɝɥɚɡ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɭɞɚɥɟɧɢɟ ɲɭɦɨɜ ɧɚ 

ɥɢɰɟ (ɱёɪɧɵɯ ɬɨɱɟɤ, ɪɨɞɢɧɨɤ, ɩɪɵɳɟɣ, ɫɫɚɞɢɧ ɢ ɬ.ɞ). 

ȼ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫ ɩɨɪɬɪɟɬɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ  —  ɫɜёɪɬɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ  ɨɩɟɪɚɰɢɸ ɩɨ  ɜɵɱɢɫɥɟɧɢɸ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɩɢɤɫɟɥɹ. ɉɪɢ ɷɬɨɣ 

ɨɩɟɪɚɰɢɢ ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɤɪɭɠɚɸɳɢɯ ɟɝɨ ɫɨɫɟɞɧɢɯ ɩɢɤɫɟɥɟɣ [5].  

Ƚɥɚɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɜёɪɬɤɢ ɹɜɥɹɟɬɫɹ ɹɞɪɨ ɫɜёɪɬɤɢ — ɷɬɨ ɦɚɬɪɢɰɚ 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɨɬɧɨɲɟɧɢɹ ɫɬɨɪɨɧ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɤɜɚɞɪɚɬɧɚɹ ɦɚɬɪɢɰɚ ɫ ɪɚɡɦɟɪɚɦɢ 3ɯ3 ɢ 5ɯ5.  

ɍ ɹɞɪɚ ɫɜёɪɬɤɢ ɟɫɬɶ ɜɚɠɧɵɣ ɩɚɪɚɦɟɬɪ — ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. ɗɬɨ 

ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ (ɱɚɳɟ ɜɫɟɝɨ — ɰɟɧɬɪ), ɤɨɬɨɪɵɣ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɤ ɡɚɞɚɧɧɨɦɭ 

ɩɢɤɫɟɥɸ ɢɡɨɛɪɚɠɟɧɢɹ. 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɫɜёɪɬɤɢ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɫɜɨɢɦ ɰɟɧɬɪɨɦ ɤ ɷɬɨɦɭ 

ɩɢɤɫɟɥɸ. ɋɨɫɟɞɧɢɟ ɩɢɤɫɟɥɢ ɬɚɤ ɠɟ ɧɚɤɪɵɜɚɸɬɫɹ ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɦ 

ɷɥɟɦɟɧɬɨɦ.  

Ⱦɚɥɟɟ, ɜɵɱɢɫɥɹɟɬɫɹ ɫɭɦɦɚ ɩɪɨɢɡɜɟɞɟɧɢɣ ɡɧɚɱɟɧɢɣ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ 

ɧɚ ɡɧɚɱɟɧɢɹ, ɧɚɤɪɵɜɲɟɝɨ ɞɚɧɧɵɣ ɩɢɤɫɟɥɶ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ.  

ɉɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚ ɢ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɩɪɢɦɟɧɢɬɶ ɫɜёɪɬɤɭ ɤ ɤɚɠɞɨɦɭ ɩɢɤɫɟɥɸ ɢɡɨɛɪɚɠɟɧɢɹ, ɬɨ 

ɩɨɥɭɱɢɬɫɹ ɧɟɤɢɣ ɷɮɮɟɤɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɫɬɪɭɤɬɭɪɢɪɭɸɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɫɜɟɪɬɤɢ. 

Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ: 

ɩɭɫɬɶ ɭ ɧɚɫ ɟɫɬɶ ɤɥɟɬɨɱɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɢɤɫɟɥɹɦ ɢɫɯɨɞɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ: 
 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%91%D1%80%D1%82%D0%BA%D0%B0_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7)
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Ɋɢɫɭɧɨɤ 7 - Ʉɥɟɬɨɱɧɨɟ ɩɨɥɟ ɩɢɤɫɟɥɟɣ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɉɪɢ ɷɬɨɦ ɫɨɡɞɚɞɢɦ ɬɚɤ ɠɟ ɩɨɥɟ, ɹɜɥɹɸɳɟɟ ɫɨɛɨɣ ɹɞɪɨ ɫɜёɪɬɤɢ: 

 

 

Ɋɢɫɭɧɨɤ 8 - əɞɪɨ ɫɜёɪɬɤɢ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬ ɨɩɟɪɚɰɢɢ ɧɚɥɨɠɟɧɢɹ ɹɞɪɚ ɫɜёɪɬɤɢ ɧɚ ɩɢɤɫɟɥɶ ɫɨ 

ɡɧɚɱɟɧɢɟɦ 50: 

ɪɟɡɭɥɶɬɚɬ = 47*0 + 48*1 + 49*0 + 47*0 + 50*0 + 42*0 + 47*0 + 48*0 + 42*0 

= 48 

 

 
 

 

Ɋɢɫɭɧɨɤ 9 - Ɋɟɡɭɥɶɬɚɬ ɨɩɟɪɚɰɢɢ 
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1.7 Ɉɩɟɪɚɬɨɪ ɋɨɛɟɥɹ 

 

Ɉɩɟɪɚɬɨɪ ɋɨɛɟɥɹ — ɷɬɨ ɞɢɫɤɪɟɬɧɵɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ, 

ɜɵɱɢɫɥɹɸɳɢɣ ɩɪɢɛɥɢɠɟɧɢɟ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɉɩɟɪɚɬɨɪ ɜɵɱɢɫɥɹɟɬ ɝɪɚɞɢɟɧɬ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ. Ɍɚɤ 

ɧɚɯɨɞɢɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɭɜɟɥɢɱɟɧɢɹ ɹɪɤɨɫɬɢ ɢ ɜɟɥɢɱɢɧɚ ɟё 

ɢɡɦɟɧɟɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ «ɪɟɡɤɨ» ɢɥɢ 

«ɩɥɚɜɧɨ» ɦɟɧɹɟɬɫɹ ɹɪɤɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ, ɚ ɡɧɚɱɢɬ, ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɤɢ ɧɚ ɝɪɚɧɢ, ɚ ɬɚɤɠɟ ɨɪɢɟɧɬɚɰɢɸ ɝɪɚɧɢɰɵ. 

ɇɚɢɛɨɥɟɟ ɨɛɳɢɦ ɫɩɨɫɨɛɨɦ ɩɨɢɫɤɚ ɪɚɡɪɵɜɨɜ ɹɜɥɹɟɬɫɹ ɨɛɪɚɛɨɬɤɚ 

ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɤɨɥɶɡɹɳɟɣ ɦɚɫɤɢ, ɧɚɡɵɜɚɟɦɨɣ ɬɚɤɠɟ ɮɢɥɶɬɪɨɦ, 

ɹɞɪɨɦ, ɨɤɧɨɦ ɢɥɢ ɲɚɛɥɨɧɨɦ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɭɸ ɤɜɚɞɪɚɬɧɭɸ 

ɦɚɬɪɢɰɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɭɤɚɡɚɧɧɨɣ ɝɪɭɩɩɟ ɩɢɤɫɟɥɟɣ ɢɫɯɨɞɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ. ɗɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 

Ɉɩɟɪɢɪɨɜɚɧɢɟ ɬɚɤɨɣ ɦɚɬɪɢɰɟɣ ɜ ɤɚɤɢɯ-ɥɢɛɨ ɥɨɤɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ 

ɧɚɡɵɜɚɟɬɫɹ ɮɢɥɶɬɪɚɰɢɟɣ ɢɥɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ. 

 

 

Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
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Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɜ ɬɨɱɤɟ ɨɛɥɚɫɬɢ ɩɨɫɬɨɹɧɧɨɣ 

ɹɪɤɨɫɬɢ ɛɭɞɟɬ ɧɭɥɟɜɨɣ ɜɟɤɬɨɪ, ɚ ɜ ɬɨɱɤɟ, ɥɟɠɚɳɟɣ ɧɚ ɝɪɚɧɢɰɟ ɨɛɥɚɫɬɟɣ 

ɪɚɡɥɢɱɧɨɣ ɹɪɤɨɫɬɢ — ɜɟɤɬɨɪ, ɩɟɪɟɫɟɤɚɸɳɢɣ ɝɪɚɧɢɰɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɭɜɟɥɢɱɟɧɢɹ ɹɪɤɨɫɬɢ. 

Ɉɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ: 

 ɋɝɥɚɠɢɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɵɦ ɮɢɥɶɬɪɨɦ ɜ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɤ 

ɩɪɨɢɡɜɨɞɧɨɣ ɧɚɩɪɚɜɥɟɧɢɢ: h(-1) = 1; h(0) = 2; h(1) = 1. 

 ɇɚɯɨɠɞɟɧɢɟ ɩɪɨɫɬɨɝɨ ɰɟɧɬɪɚɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɩɪɨɢɡɜɨɞɧɨɣ: h'(-1) = 1; h'(0) = 0; h'(1) = -1. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɨɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɚɥɝɨɪɢɬɦɚɯ ɜɵɞɟɥɟɧɢɹ 

ɝɪɚɧɢɰ. Ɉɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɨɫɧɨɜɚɧ ɧɚ ɫɜёɪɬɤɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɛɨɥɶɲɢɦɢ 

ɰɟɥɨɱɢɫɥɟɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ, 

ɩɨɷɬɨɦɭ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɨ ɜɵɱɢɫɥɹɬɶ. Ɉɩɟɪɚɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɹɞɪɚ 3x3, ɫ 

ɤɨɬɨɪɵɦɢ ɫɜёɪɬɵɜɚɸɬ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɢɛɥɢɠɟɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɵɯ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɩɨ ɜɟɪɬɢɤɚɥɢ. 

 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɉɤɪɟɫɬɧɨɫɬɶ 3ɯ3 ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɦɨɠɟɬ ɷɮɮɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ SIMD (single instruction, multiple data) - ɪɚɫɲɢɪɟɧɢɹ ɫɢɫɬɟɦɵ 

ɤɨɦɚɧɞ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ (ɬ. ɧ. ɜɟɤɬɨɪɢɡɚɰɢɹ ɤɨɞɚ), ɩɪɢ ɷɬɨɦ ɜɵɢɝɪɵɲ 

ɜ ɫɤɨɪɨɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ ɩɹɬɢ ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɜɵɫɨɤɨɭɪɨɜɧɟɜɨɣ ɪɟɚɥɢɡɚɰɢɟɣ.  

https://ru.wikipedia.org/wiki/%D0%A1%D0%B3%D0%BB%D0%B0%D0%B6%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/SIMD
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
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2 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
 

2.1 Ɉɛɡɨɪ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

Python— ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ 

ɱɢɬɚɟɦɨɫɬɢ ɤɨɞɚ. ɋɢɧɬɚɤɫɢɫ ɹɞɪɚ Python ɦɢɧɢɦɚɥɢɫɬɢɱɟɧ. ȼ ɬɨ ɠɟ 

ɜɪɟɦɹ ɫɬɚɧɞɚɪɬɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɜɤɥɸɱɚɟɬ ɛɨɥɶɲɨɣ ɨɛɴёɦ ɩɨɥɟɡɧɵɯ ɮɭɧɤɰɢɣ. 

Python ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɞɢɝɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫɬɪɭɤɬɭɪɧɨɟ, ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ,  

ɢɦɩɟɪɚɬɢɜɧɨɟ ɢ ɚɫɩɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ. 

 Ɉɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɱɟɪɬɵ: ɞɢɧɚɦɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɚɦɹɬɶɸ, ɩɨɥɧɚɹ ɢɧɬɪɨɫɩɟɤɰɢɹ, 

ɦɟɯɚɧɢɡɦ ɨɛɪɚɛɨɬɤɢ ɢɫɤɥɸɱɟɧɢɣ, ɩɨɞɞɟɪɠɤɚ ɦɧɨɝɨɩɨɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢ 

ɭɞɨɛɧɵɟ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ. Ʉɨɞ ɜ Python ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɜ 

ɮɭɧɤɰɢɢ ɢ ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɛɴɟɞɢɧɹɬɶɫɹ ɜ ɦɨɞɭɥɢ (ɨɧɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɜ ɩɚɤɟɬɵ) [17]. 

ɗɬɚɥɨɧɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ Python ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɩɪɟɬɚɬɨɪ CPython, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɛɨɥɶɲɢɧɫɬɜɨ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɥɚɬɮɨɪɦ. Ɉɧ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨɞ ɫɜɨɛɨɞɧɨɣ ɥɢɰɟɧɡɢɟɣ PythonSoftwareFoundationLicense, 

ɩɨɡɜɨɥɹɸɳɟɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɜ ɥɸɛɵɯ ɩɪɢɥɨɠɟɧɢɹɯ, 

ɜɤɥɸɱɚɹ ɩɪɨɩɪɢɟɬɚɪɧɵɟ. ȿɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɜ ɞɥɹ JVM, MSIL (ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɤɨɦɩɢɥɹɰɢɢ), LLVM  ɢ ɞɪɭɝɢɟ. ɉɪɨɟɤɬ PyPy ɩɪɟɞɥɚɝɚɟɬ 

ɪɟɚɥɢɡɚɰɢɸ Python ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ JIT-ɤɨɦɩɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ Python-ɩɪɨɝɪɚɦɦ. 

Python — ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɨɜɵɟ ɜɟɪɫɢɢ 

(ɫ ɞɨɛɚɜɥɟɧɢɟɦ/ɢɡɦɟɧɟɧɢɟɦ ɹɡɵɤɨɜɵɯ ɫɜɨɣɫɬɜ) ɜɵɯɨɞɹɬ ɩɪɢɦɟɪɧɨ ɪɚɡ ɜ ɞɜɚ ɫ 

ɩɨɥɨɜɢɧɨɣ ɝɨɞɚ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɩɪɢɱɢɧ ɧɚ Python 

https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%81%D0%BE%D0%BA%D0%BE%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%B2%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%82%D0%B0%D0%BA%D1%81%D0%B8%D1%81_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_Python
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B4%D0%B8%D0%B3%D0%BC%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B1%D0%BE%D1%80%D0%BA%D0%B0_%D0%BC%D1%83%D1%81%D0%BE%D1%80%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D1%80%D0%BE%D1%81%D0%BF%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D1%81%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/CPython
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D1%80%D0%B8%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%9F%D0%9E
https://ru.wikipedia.org/wiki/JVM
https://ru.wikipedia.org/wiki/MSIL
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/LLVM
https://ru.wikipedia.org/wiki/PyPy
https://ru.wikipedia.org/wiki/JIT-%D0%BA%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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ɨɬɫɭɬɫɬɜɭɸɬ ɫɬɚɧɞɚɪɬ ANSI, ISO ɢɥɢ ɞɪɭɝɢɟ ɨɮɢɰɢɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ, ɢɯ ɪɨɥɶ 

ɜɵɩɨɥɧɹɟɬ CPython. 

Python ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɢɧɚɦɢɱɟɫɤɭɸ ɬɢɩɢɡɚɰɢɸ, ɬɨ ɟɫɬɶ ɬɢɩ ɩɟɪɟɦɟɧɧɨɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɧɟɧɢɹ. ɉɨɷɬɨɦɭ ɜɦɟɫɬɨ «ɩɪɢɫɜɚɢɜɚɧɢɹ 

ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ» ɥɭɱɲɟ ɝɨɜɨɪɢɬɶ ɨ «ɫɜɹɡɵɜɚɧɢɢ ɡɧɚɱɟɧɢɹ ɫ ɧɟɤɨɬɨɪɵɦ 

ɢɦɟɧɟɦ». ȼ Python ɢɦɟɸɬɫɹ ɜɫɬɪɨɟɧɧɵɟ ɬɢɩɵ: ɛɭɥɟɜɵɣ, ɫɬɪɨɤɚ, Unicode-ɫɬɪɨɤɚ, 

ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɧɨɫɬɢ, ɱɢɫɥɨ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ, ɤɨɦɩɥɟɤɫɧɨɟ 

ɱɢɫɥɨ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ. ɂɡ ɤɨɥɥɟɤɰɢɣ ɜ Python ɜɫɬɪɨɟɧɵ: ɫɩɢɫɨɤ, ɤɨɪɬɟɠ, 

ɫɥɨɜɚɪɶ, ɦɧɨɠɟɫɬɜɨ ɢ ɞɪɭɝɢɟ. ȼɫɟ ɡɧɚɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɮɭɧɤɰɢɢ, ɦɟɬɨɞɵ, ɦɨɞɭɥɢ, ɤɥɚɫɫɵ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɬɚɤɠɟ 

ɛɢɛɥɢɨɬɟɤɚ OpenCV. 

OpenCV (OpenSourceComputerVision) — ɛɢɛɥɢɨɬɟɤɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɡɪɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ) — ɛɢɛɥɢɨɬɟɤɚ ɚɥɝɨɪɢɬɦɨɜ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɱɢɫɥɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ.  

Ɉɫɧɨɜɧɵɟ ɦɨɞɭɥɢ ɛɢɛɥɢɨɬɟɤɢ: 

ɋxcore — ɹɞɪɨ, ɫɨɞɟɪɠɢɬ ɛɚɡɨɜɵɟ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ ɢ ɚɥɝɨɪɢɬɦɵ: 

— ɛɚɡɨɜɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɝɨɦɟɪɧɵɦɢ ɱɢɫɥɨɜɵɦɢ ɦɚɫɫɢɜɚɦɢ; 

— ɦɚɬɪɢɱɧɚɹ ɚɥɝɟɛɪɚ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɟɧɟɪɚɬɨɪɵ ɫɥɭɱɚɣɧɵɯ 

ɱɢɫɟɥ; 

— ɡɚɩɢɫɶ/ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ ɜ/ɢɡ XML; 

— ɛɚɡɨɜɵɟ ɮɭɧɤɰɢɢ 2D ɝɪɚɮɢɤɢ. 

CV — ɦɨɞɭɥɶ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ: 

— ɛɚɡɨɜɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɢɡɨɛɪɚɠɟɧɢɹɦɢ (ɮɢɥɶɬɪɚɰɢɹ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɰɜɟɬɨɜɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɬ. ɞ.); 

— ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɣ (ɜɵɛɨɪ ɨɬɥɢɱɢɬɟɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɦɨɪɮɨɥɨɝɢɹ, 

ɩɨɢɫɤ ɤɨɧɬɭɪɨɜ, ɝɢɫɬɨɝɪɚɦɦɵ); 

— ɚɧɚɥɢɡ ɞɜɢɠɟɧɢɹ, ɫɥɟɠɟɧɢɟ ɡɚ ɨɛɴɟɤɬɚɦɢ; 

— ɨɛɧɚɪɭɠɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɥɢɰ; 

https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/ISO
https://ru.wikipedia.org/wiki/CPython
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B8%D0%BF
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B8%D0%BF
https://ru.wikipedia.org/wiki/Unicode
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B2%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D0%B7%D0%B0%D0%BF%D1%8F%D1%82%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%81%D0%BE%D1%86%D0%B8%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%81%D1%81%D0%B8%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/OpenCV
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— ɤɚɥɢɛɪɨɜɤɚ ɤɚɦɟɪ, ɷɥɟɦɟɧɬɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 

ɫɬɪɭɤɬɭɪɵ. 

Highgui — ɦɨɞɭɥɶ ɞɥɹ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɜɢɞɟɨ, ɫɨɡɞɚɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ: 

— ɡɚɯɜɚɬ ɜɢɞɟɨ ɫ ɤɚɦɟɪ ɢ ɢɡ ɜɢɞɟɨ ɮɚɣɥɨɜ, ɱɬɟɧɢɟ/ɡɚɩɢɫɶ ɫɬɚɬɢɱɟɫɤɢɯ 

ɢɡɨɛɪɚɠɟɧɢɣ; 

— ɮɭɧɤɰɢɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɫɬɨɝɨ UI (ɜɫɟ ɞɟɦɨ ɩɪɢɥɨɠɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬ HighGUI). 

 

2.2 ɉɨɢɫɤ ɩɨɪɬɪɟɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

 Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɪɬɪɟɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ 

ɛɢɧɚɪɢɡɚɰɢɢ, ɧɚɯɨɠɞɟɧɢɹ ɤɨɧɬɭɪɨɜ, ɚ ɬɚɤ ɠɟ ɤɚɫɤɚɞɵ ɏɚɪɪɚ. ȼ ɦɟɬɨɞɟ 

ɛɢɧɚɪɢɡɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɱɚɫɬɢ ɢ ɜ ɤɚɠɞɨɣ ɬɚɤɨɣ ɱɚɫɬɢ ɤɚɠɞɵɣ 

ɩɢɤɫɟɥɶ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɫɨɫɟɞɧɢɦɢ 8 ɩɢɤɫɟɥɹɦɢ. ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ 

ɩɢɤɫɟɥɹ ɛɨɥɶɲɟ ɫɨɫɟɞɧɟɝɨ, ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 0, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

1. ɂ ɬɚɤ ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ ɭ ɧɚɫ ɩɨɥɭɱɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ.  

 

 

 

Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɛɢɧɚɪɢɡɚɰɢɢ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɪɬɪɟɬɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ 
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Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɱɢɫɟɥ ɞɥɹ ɜɫɟɯ ɱɚɫɬɟɣ, ɧɚ ɤɨɬɨɪɵɟ ɦɵ ɪɚɡɛɢɜɚɥɢ 

ɮɨɬɨɝɪɚɮɢɸ, ɫɱɢɬɚɟɬɫɹ ɝɢɫɬɨɝɪɚɦɦɚ. ȼɫɟ ɝɢɫɬɨɝɪɚɦɦɵ ɫɨ ɜɫɟɯ ɱɚɫɬɟɣ 

ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɢɧ ɜɟɤɬɨɪ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɰɟɥɨɦ.  

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɞɜɟɪɝɥɨɫɶ ɛɢɧɚɪɢɡɚɰɢɢ, ɡɚɩɭɫɤɚɟɬɫɹ 

ɚɥɝɨɪɢɬɦ ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ ɞɥɹ ɩɨɢɫɤɚ ɲɚɛɥɨɧɨɜ ɮɪɚɝɦɟɧɬɨɜ ɥɢɰ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ. ȿɫɥɢ ɲɚɛɥɨɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɧɤɪɟɬɧɵɦ ɨɛɥɚɫɬɹɦ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ, ɬɨ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɟɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɟ ɥɢɰɨ. Ⱦɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɦɧɨɠɟɫɬɜɚ ɲɚɛɥɨɧɨɜ ɫɱɢɬɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɹɪɤɨɫɬɶɸ ɛɟɥɨɣ ɢ 

ɱɟɪɧɨɣ ɨɛɥɚɫɬɟɣ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɷɬɚɥɨɧɨɦ, ɩɨɫɥɟ ɷɬɨɝɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɟɫɬɶ ɥɢ ɡɞɟɫɶ ɱɚɫɬɶ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɥɢɰɚ ɢɥɢ ɧɟɬ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɧɚ ɮɨɬɨ ɥɢɰɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɤɨɥɶɡɹɳɟɝɨ 

ɨɤɧɚ. ɂɦɟɧɧɨ ɜɧɭɬɪɢ ɷɬɨɝɨ ɨɤɧɚ ɢ ɜɵɫɱɢɬɵɜɚɸɬɫɹ ɩɪɢɦɢɬɢɜɵ. Ɉɤɧɨ ɩɪɨɯɨɞɢɬ  

ɩɨ ɜɫɟɦɭ ɢɡɨɛɪɚɠɟɧɢɸ. ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɨɤɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨɛɵ ɧɚɣɬɢ ɥɢɰɚ ɦɟɧɶɲɟɝɨ ɦɚɫɲɬɚɛɚ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɨɤɧɨ, ɜ 

ɤɨɬɨɪɨɦ ɲɚɛɥɨɧɵ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɤ ɷɬɚɥɨɧɧɵɦ. 

ɉɪɢɦɟɪ ɪɚɛɨɬɚɸɳɟɣ ɮɭɧɤɰɢɢ: 

 

 

 

Ɋɢɫɭɧɨɤ 13 - ɇɚɱɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
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Ɋɢɫɭɧɨɤ 14 - ɉɨɪɬɪɟɬ, ɧɚɣɞɟɧɧɵɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 
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2.3 ɍɞɚɥɟɧɢɟ ɷɮɮɟɤɬɚ «ɤɪɚɫɧɵɯ ɝɥɚɡ» ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɛɵɥɨ ɧɚɣɞɟɧɨ ɥɢɰɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɨɛɥɚɫɬɢ «ɤɪɚɫɧɵɯ ɝɥɚɡ»  ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɤɚɫɤɚɞɨɜ 

ɏɚɪɪɚ. ɒɚɛɥɨɧ ɫ ɨɛɥɚɫɬɶɸ ɫɨɞɟɪɠɚɳɟɣ «ɤɪɚɫɧɵɟ ɝɥɚɡɚ» ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɩɨɫɥɟɞɭɸɳɟɦɭ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ 

ɫɜёɪɬɤɢ. 

 

 

Ɋɢɫɭɧɨɤ 15 - ɇɚɱɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɧɚɣɞɟɧɧɵɦɢ ɲɚɛɥɨɧɚɦɢ ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ 

 

Ⱦɚɥɟɟ ɧɭɠɧɨ ɧɚɣɬɢ ɬɭ ɱɚɫɬɶ ɡɪɚɱɤɚ, ɧɚ ɤɨɬɨɪɨɣ ɝɥɚɡ ɢɦɟɟɬ ɤɪɚɫɧɵɣ ɰɜɟɬ. 

ɐɜɟɬɧɨɟ  ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɪɢ ɤɚɧɚɥɚ, ɞɥɹ ɷɬɨɝɨ ɫɭɳɟɫɬɜɭɟɬ 

ɫɩɟɰɢɚɥɶɧɚɹ ɤɨɦɚɧɞɚ ɞɥɹ ɪɚɡɛɢɜɚɧɢɹ ɰɜɟɬɚ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɤɚɧɚɥɵ - split. 

ɉɨɫɥɟ ɷɬɨɝɨ ɫɨɡɞɚёɬɫɹ ɦɚɫɤɚ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ ɪɚɜɧɵ 1 ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ, 

ɝɞɟ ɤɪɚɫɧɵɣ ɤɚɧɚɥ ɜɵɲɟ ɩɨɪɨɝɚ (150) ɢ ɝɞɟ ɤɪɚɫɧɵɣ ɤɚɧɚɥ ɛɨɥɶɲɟ, ɱɟɦ ɫɭɦɦɚ 

ɡɟɥɟɧɨɝɨ ɢ ɫɢɧɟɝɨ ɤɚɧɚɥɨɜ. ɗɬɨ ɩɨɦɨɠɟɬ ɧɚɣɬɢ ɨɛɥɚɫɬɢ ɫɨɞɟɪɠɚɳɢɟ ɤɪɚɫɧɵɣ 

ɰɜɟɬ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɲɚɛɥɨɧɚ. 
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Ɋɢɫɭɧɨɤ 16 – ɉɨɥɭɱɟɧɧɨɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 

 

Ʉɚɤ ɬɨɥɶɤɨ ɧɭɠɧɚɹ ɨɛɥɚɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɣɞɟɧɚ, ɨɧɚ ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɨɛɪɚɛɨɬɤɟ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ ɫɜёɪɬɤɢ. 

 

   

 

 

 

 

Ɋɢɫɭɧɨɤ 17 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 
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ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɫɜёɪɬɤɢ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɫɜɨɢɦ ɰɟɧɬɪɨɦ ɤ ɷɬɨɦɭ 

ɩɢɤɫɟɥɸ. ɋɨɫɟɞɧɢɟ ɩɢɤɫɟɥɢ ɬɚɤ ɠɟ ɧɚɤɪɵɜɚɸɬɫɹ ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɦ 

ɷɥɟɦɟɧɬɨɦ.  

Ⱦɚɥɟɟ, ɜɵɱɢɫɥɹɟɬɫɹ ɫɭɦɦɚ ɩɪɨɢɡɜɟɞɟɧɢɣ ɡɧɚɱɟɧɢɣ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ 

ɧɚ ɡɧɚɱɟɧɢɹ, ɧɚɤɪɵɜɲɟɝɨ ɞɚɧɧɵɣ ɩɢɤɫɟɥɶ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ.  

ɉɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚ ɢ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɩɪɢɦɟɧɢɬɶ ɫɜёɪɬɤɭ ɤ ɤɚɠɞɨɦɭ ɩɢɤɫɟɥɸ ɢɡɨɛɪɚɠɟɧɢɹ, ɬɨ 

ɩɨɥɭɱɢɬɫɹ ɷɮɮɟɤɬ ɭɫɬɪɚɧɟɧɢɹ ɩɢɤɫɟɥɟɣ ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ ɧɚ ɞɪɭɝɨɣ (ɧɚɩɪɢɦɟɪ 

ɱёɪɧɵɣ). 

 

2.4 ɍɞɚɥɟɧɢɟ ɦɨɪщɢɧ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

ɉɪɢ ɧɚɣɞɟɧɧɨɦ ɧɚ ɩɨɪɬɪɟɬɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ ɥɢɰɟ, ɞɥɹ ɩɨɢɫɤɚ ɦɨɪɳɢɧ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɛɢɧɚɪɢɡɚɰɢɢ, ɞɚɥɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɧɚɯɨɠɞɟɧɢɹ 

ɤɨɧɬɭɪɨɜ, ɚ ɡɚɬɟɦ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɋɨɛɟɥɹɢ [2]. ɒɚɛɥɨɧ ɫ ɨɛɥɚɫɬɹɦɢ, ɤɨɬɨɪɵɟ 

ɫɨɞɟɪɠɚɬ ɦɨɪɳɢɧɵ, ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɫɥɟɞɭɸɳɟɦɭ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ, ɜ ɨɫɧɨɜɟ 

ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɜёɪɬɤɢ.  

 

 

Ɋɢɫɭɧɨɤ 18 - ɇɚɱɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
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Ɉɩɟɪɚɬɨɪ ɋɨɛɟɥɹ ɨɫɧɨɜɚɧ ɧɚ ɫɜёɪɬɤɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɛɨɥɶɲɢɦɢ 

ɫɟɩɚɪɚɛɟɥɶɧɵɦɢ ɰɟɥɨɱɢɫɥɟɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɨɷɬɨɦɭ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɨ ɜɵɱɢɫɥɹɬɶ.  

Ɉɩɟɪɚɬɨɪ ɜɵɱɢɫɥɹɟɬ ɝɪɚɞɢɟɧɬ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ. Ɍɚɤ 

ɧɚɯɨɞɢɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɭɜɟɥɢɱɟɧɢɹ ɹɪɤɨɫɬɢ ɢ ɜɟɥɢɱɢɧɚ ɟё 

ɢɡɦɟɧɟɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ «ɪɟɡɤɨ» ɢɥɢ 

«ɩɥɚɜɧɨ» ɦɟɧɹɟɬɫɹ ɹɪɤɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ, ɚ ɡɧɚɱɢɬ, ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɤɢ ɧɚ ɝɪɚɧɢ. Ɋɟɡɤɢɟ ɢɡɦɟɧɟɧɢɹ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɡɜɨɥɹɸɬ 

ɧɚɯɨɞɢɬɶ ɨɛɥɚɫɬɢ ɫɨɞɟɪɠɚɳɢɟ ɦɨɪɳɢɧɵ.  

 

 

 

Ɋɢɫɭɧɨɤ 19 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 

 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɫɜёɪɬɤɢ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɫɜɨɢɦ ɰɟɧɬɪɨɦ ɤ ɷɬɨɦɭ 

ɩɢɤɫɟɥɸ. ɋɨɫɟɞɧɢɟ ɩɢɤɫɟɥɢ ɬɚɤ ɠɟ ɧɚɤɪɵɜɚɸɬɫɹ ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɦ 

ɷɥɟɦɟɧɬɨɦ.  

Ⱦɚɥɟɟ, ɜɵɱɢɫɥɹɟɬɫɹ ɫɭɦɦɚ ɩɪɨɢɡɜɟɞɟɧɢɣ ɡɧɚɱɟɧɢɣ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ 

ɧɚ ɡɧɚɱɟɧɢɹ, ɧɚɤɪɵɜɲɟɝɨ ɞɚɧɧɵɣ ɩɢɤɫɟɥɶ ɰɟɧɬɪɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ.  

ɉɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚ ɢ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ ɜɵɛɪɚɧɧɨɝɨ ɩɢɤɫɟɥɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɩɪɢɦɟɧɢɬɶ ɫɜёɪɬɤɭ ɤ ɤɚɠɞɨɦɭ ɩɢɤɫɟɥɸ ɢɡɨɛɪɚɠɟɧɢɹ, ɬɨ 

ɩɨɥɭɱɢɬɫɹ ɷɮɮɟɤɬ ɭɫɬɪɚɧɟɧɢɹ ɨɛɥɚɫɬɟɣ ɫɨɞɟɪɠɚɳɢɯ ɪɟɡɤɭɸ ɫɦɟɧɭ ɹɪɤɨɫɬɢ 

ɢɡɨɛɪɚɠɟɧɢɹ. ɂɡɦɟɧɹɹ ɬɚɤɢɟ ɨɛɥɚɫɬɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ 

https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82
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ɭɫɬɪɚɧɟɧɢɹ ɦɨɪɳɢɧ, ɥɢɛɨ ɡɚɦɟɬɧɨɟ ɭɥɭɱɲɟɧɢɟ ɨɛɥɚɫɬɟɣ ɫɨɞɟɪɠɚɳɢɯ 

ɦɨɪɳɢɧɵ. 

    

 

 

Ɋɢɫɭɧɨɤ 20 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 

 

2.5 ɍɞɚɥɟɧɢɟ ɪɨɞɢɧɨɤ ɧɚ ɥɢɰɟ 

 

ȿɫɥɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɧɚɣɞɟɧɨ ɥɢɰɨ, ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɭɞɚɥɟɧɢɹ ɪɨɞɢɧɨɤ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɛɢɧɚɪɢɡɚɰɢɢ. ɉɨɫɥɟ ɛɢɧɚɪɢɡɚɰɢɢ ɧɚɯɨɞɹɬɫɹ ɨɛɥɚɫɬɢ 

ɫɨɞɟɪɠɚɳɢɟ ɱɟɪɧɵɟ ɬɨɱɤɢ ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɚ ɋɨɛɟɥɹ. ɒɚɛɥɨɧ ɫ 

ɨɛɥɚɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɪɨɞɢɧɤɢ, ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɫɥɟɞɭɸɳɟɦɭ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɫɜёɪɬɤɢ.  
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Ɋɢɫɭɧɨɤ 21 - ɇɚɱɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 

 

 

 

 

Ɋɢɫɭɧɨɤ 22 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 
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Ɋɢɫɭɧɨɤ 23 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 

 

2.6 ɂɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

ȼ ɢɡɨɛɪɚɠɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɧɚɣɞɟɧɨ ɥɢɰɨ, ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɚ ɤɨɠɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɪɨɝɨɜɨɣ ɛɢɧɚɪɢɡɚɰɢɢ. ɋ ɩɨɦɨɳɶɸ ɲɚɛɥɨɧɨɜ ɤɚɫɤɚɞɨɜ 

ɏɚɚɪɚ ɧɚɯɨɞɢɬɫɹ ɨɛɥɚɫɬɶ, ɫɨɞɟɪɠɚɳɚɹ ɝɥɚɡɚ ɧɚ ɩɨɪɬɪɟɬɟ. ɗɬɚ ɨɛɥɚɫɬɶ ɧɟ 

ɩɨɞɥɟɠɢɬ ɛɢɧɚɪɢɡɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ. Ɉɫɬɚɜɲɚɹɫɹ ɨɛɥɚɫɬɶ 

ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɪɟɞɚɤɬɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɛɚɥɚɧɫɚ ɰɜɟɬɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ.  
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Ɋɢɫɭɧɨɤ 24 – ɇɚɱɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 

 

 

 

Ɋɢɫɭɧɨɤ 25 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 

 

Ɉɛɥɚɫɬɶ, ɨɤɪɚɲɟɧɧɚɹ ɜ ɛɟɥɵɣ ɰɜɟɬ, ɢɡɦɟɧɹɟɬ ɡɧɚɱɟɧɢɹ ɩɢɤɫɟɥɟɣ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ 0 ɞɨ 255, ɝɞɟ 255 ɛɟɥɵɣ ɰɜɟɬ, ɚ 0 ɱёɪɧɵɣ. Ɍɚɤ ɤɚɤ ɤɚɠɞɵɣ 

ɩɢɤɫɟɥɶ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɭɠɟ ɫɨɞɟɪɠɢɬ ɫɜɨɣ ɫɜɟɬɨɜɨɣ ɤɚɧɚɥ, ɢɡɦɟɧɟɧɢɟ 

ɡɧɚɱɟɧɢɣ ɰɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɷɥɟɦɟɧɬɨɜ ɤɪɚɫɧɨɝɨ, ɡɟɥɟɧɨɝɨ ɢ ɫɢɧɟɝɨ ɩɪɢɜɨɞɢɬ ɤ 

ɢɡɦɟɧɟɧɢɸ ɨɛɳɟɝɨ ɬɨɧɚ ɢɡɨɛɪɚɠɟɧɢɹ ɛɟɡ ɪɟɡɤɢɯ ɫɤɚɱɤɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɩɨɥɭɱɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɨɜɨɝɨ ɛɚɥɚɧɫɚ ɤɨɠɢ. 
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Ɋɢɫɭɧɨɤ 26 - ɉɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɟ 
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3 Ⱥɩɪɨɛɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
 
 

ɉɪɢ ɨɬɤɪɵɬɢɢ ɩɪɨɝɪɚɦɦɵ ɩɨɹɜɥɹɟɬɫɹ ɨɤɧɨ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ. Ⱦɥɹ ɪɚɛɨɬɵ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ 

«ɞɨɛɚɜɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ», ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɵɛɪɚɬɶ ɮɚɣɥ ɫ 

ɢɡɨɛɪɚɠɟɧɢɟɦ, ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɨɬɤɪɵɬɶ».  ɉɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɡɚɝɪɭɠɚɬɶ 

ɢɡɨɛɪɚɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɮɨɪɦɚɬɚ, ɚ ɢɦɟɧɧɨ jpg,jpeg,jpe,png. 

 

 

 

Ɋɢɫɭɧɨɤ 27 – Ɉɤɧɨ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɩɪɨɝɪɚɦɦɵ 

 

 

 

Ɋɢɫɭɧɨɤ 28 – Ɉɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɚ ɢɡɨɛɪɚɠɟɧɢɹ 
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ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɹɜɢɬɫɹ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ 

ɬɨɝɨ ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ ɤɚɫɤɚɞɚ ɏɚɚɪɚ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɩɨɪɬɪɟɬ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ «ɜɵɞɟɥɢɬɶ ɩɨɪɬɪɟɬ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ». Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɦɨɠɧɨ ɛɭɞɟɬ ɭɜɢɞɟɬɶ ɜ ɨɤɧɟ 

«ɢɡɦɟɧɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ». 

 

 

 

Ɋɢɫɭɧɨɤ 29 – ɂɡɨɛɪɚɠɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɩɪɨɝɪɚɦɦɵ 

 

 

 

Ɋɢɫɭɧɨɤ 30 – ȼɵɞɟɥɟɧɢɟ ɩɨɪɬɪɟɬɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 
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Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ ɧɚɠɚɬɢɹ ɤɧɨɩɨɤ  ɜɵɩɨɥɧɹɸɬɫɹ 

ɮɭɧɤɰɢɢ «ɭɞɚɥɢɬɶ ɷɮɮɟɤɬ ɤɪɚɫɧɵɯ ɝɥɚɡ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ», «ɭɞɚɥɢɬɶ ɦɨɪɳɢɧɵ 

ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ», «ɭɞɚɥɢɬɶ ɪɨɞɢɧɤɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ», ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɩɪɢɦɟɪɵ ɤɚɠɞɨɣ ɢɡ ɧɢɯ: 

 

 

 

Ɋɢɫɭɧɨɤ 31 – ɍɞɚɥɟɧɢɟ ɦɨɪɳɢɧ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

 

 

Ɋɢɫɭɧɨɤ 32 – ɍɞɚɥɟɧɢɟ ɷɮɮɟɤɬɚ «ɤɪɚɫɧɵɯ ɝɥɚɡ» ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 
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Ɋɢɫɭɧɨɤ 33 – ɍɞɚɥɟɧɢɟ ɪɨɞɢɧɨɤ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ «ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ» 

ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞɜɢɝɚɬɶ ɩɨɥɡɭɧɨɤ ɜɥɟɜɨ ɢɥɢ ɜɩɪɚɜɨ ɞɥɹ ɩɪɢɞɚɧɢɹ ɤɨɠɢ ɛɨɥɟɟ 

ɫɜɟɬɥɨɝɨ ɢ ɬёɦɧɨɝɨ ɨɬɬɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɫɥɟ ɫɞɜɢɝɚ ɩɨɥɡɭɧɤɚ 

ɪɟɝɭɥɢɪɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ». 

 

 

 

Ɋɢɫɭɧɨɤ 34 – ɂɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ (ɫɜɟɬɥɵɣ ɨɬɬɟɧɨɤ) 
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Ɋɢɫɭɧɨɤ 35 – ɂɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɤɨɠɢ (ɬɟɦɧɵɣ ɨɬɬɟɧɨɤ) 

 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɫɨɯɪɚɧɢɬɶ 

ɢɡɨɛɪɚɠɟɧɢɟ» ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɭɤɚɡɚɬɶ ɞɢɪɟɤɬɨɪɢɸ ɢ ɢɦɹ ɮɚɣɥɚ, ɩɨɫɥɟ 

ɷɬɨɝɨ ɜɵɛɪɚɬɶ ɤɧɨɩɤɭ ɫɨɯɪɚɧɢɬɶ 

 

 

 

Ɋɢɫɭɧɨɤ 36 – ɋɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ 
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ɁȺɄɅɘЧȿɇɂȿ 
 
 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɚ ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ, ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ ɢ 

ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɨ ɜɵɛɪɚɧɧɨɣ ɬɟɦɟ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɞɥɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ» ɛɵɥɚ ɩɨɞɬɜɟɪɠɞɟɧɚ, ɬɚɤ 

ɤɚɤ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɨɪɬɪɟɬɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɩɢɤɫɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɮɨɬɨɫɧɢɦɤɨɜ ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɟɧɧɵɟ ɪɚɦɤɢ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɤɪɚɬɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɡɚɬɪɚɬɵ, ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɚ ɬɚɤ ɠɟ ɲɢɪɨɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. 

Ƚɥɚɜɧɚɹ ɩɪɨɛɥɟɦɚ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɉɨɷɬɨɦɭ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ ɩɪɢɯɨɞɢɬɫɹ ɧɚɯɨɞɢɬɶ ɧɨɜɵɟ ɦɨɞɟɥɢ ɢɥɢ ɢɫɫɥɟɞɨɜɚɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ. 

Ɍɚɤ ɠɟ ɜ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ ɢ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ ɬɟɦɟ 

ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ, ɩɪɟɞɫɬɚɜɥɟɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɚ ɚɩɪɨɛɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɂɬɨɝɨɦ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥ ɝɨɬɨɜɵɣ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɨɞɭɤɬ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɩɨɪɬɪɟɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1. Ȼɪɷɞ ɋɦɢɬ Ɍɟɯɧɨɥɨɝɢɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɥɢɰ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɉɩɢɫɚɧɢɟ ɞɢɚɝɪɚɦɦɵ ɤɥɚɫɫɨɜ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ 

 

Ɇɟɬɨɞ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ 

LoadImage 

(filename, 

imagecolor ) 

ȼɯɨɞɧɵɟ: filename – ɫɬɪɨɤɚ 

ɫɨɞɟɪɠɚɳɚɹ ɧɚɡɜɚɧɢɟ ɮɚɣɥɚ 

ɢɡɨɛɪɚɠɟɧɢɹ; imagecolor – 

ɩɟɪɟɦɟɧɧɚɹ, ɡɚɞɚɸɳɚɹ ɰɜɟɬɨɜɨɣ 

ɮɨɪɦɚɬ ɩɨɥɭɱɚɟɦɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

ȼɵɯɨɞɧɵɟ: image – ɞɜɭɦɟɪɧɵɣ ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɜ ɫɟɛɟ ɰɜɟɬɨɜɨɟ 

ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. 

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ.  

ɉɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 

ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɧɟɫɤɨɥɶɤɢɯ 

ɰɜɟɬɨɜɵɯ ɮɨɪɦɚɬɚɯ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ. 

CreateImage 

(size,depth, chanel) 

ȼɯɨɞɧɵɟ: size – ɪɚɡɦɟɪ ɨɛɥɚɫɬɢ, depth 

– ɛɢɬɨɜɚɹ ɝɥɭɛɢɧɚ ɷɥɟɦɟɧɬɨɜ 

ɢɡɨɛɪɚɠɟɧɢɹ, chanels – ɤɨɥɢɱɟɫɬɜɨ 

ɤɚɧɚɥɨɜ ɧɚ ɩɢɤɫɟɥɶ. 

ȼɵɯɨɞɧɵɟ: field – ɞɜɭɦɟɪɧɵɣ ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɜ ɫɟɛɟ ɰɜɟɬɨɜɨɟ 

ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. 

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɩɭɫɬɨɣ ɨɛɥɚɫɬɢ ɜ 

ɤɨɬɨɪɨɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ 

ɡɚɝɪɭɠɟɧɨ ɢɡɨɛɪɚɠɟɧɢɟ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ  ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɪɚɛɨɬɚɬɶ ɱɚɫɬɶ 

ɢɡɨɛɪɚɠɟɧɢɹ ɢɥɢ ɫɨɡɞɚɬɶ 

ɩɭɫɬɭɸ ɨɛɥɚɫɬɶ ɡɚɞɚɧɧɵɯ 

ɪɚɡɦɟɪɨɜ. 

ImageCopy 

(image) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ 

ɢɡɨɛɪɚɠɟɧɢɹ. 

ȼɵɯɨɞɧɵɟ: copyimage – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ. 

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɤɨɩɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɫ 

ɫɨɯɪɚɧɟɧɢɟɦ ɰɜɟɬɨɜɵɯ 

ɡɧɚɱɟɧɢɣ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ. 

CircuitImage 

(image, 

first_contour, 

header_size) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ  

first_contour – ɭɤɚɡɚɬɟɥɶ, ɧɚ ɩɟɪɜɵɣ 

ɷɥɟɦɟɧɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ,  

header_size – ɪɚɡɦɟɪ ɡɚɝɨɥɨɜɤɚ 

ɷɥɟɦɟɧɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɧɚɯɨɠɞɟɧɢɹ ɤɨɧɬɭɪɨɜ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ  

 

Ɇɟɬɨɞ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ 

 ȼɵɯɨɞɧɵɟ: Circuitarea – ɨɛɥɚɫɬɶ 

ɫɨɞɟɪɠɚɳɚɹ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ 

 

HaarCascade 

(cascade_default, 

image) 

ȼɯɨɞɧɵɟ: cascade_default –  

ɲɚɛɥɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɨɛɥɚɫɬɟɣ 

ɤɚɫɤɚɞɨɜ, image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. 

ȼɵɯɨɞɧɵɟ: Cascadearea – ɨɛɥɚɫɬɶ 

ɫɨɞɟɪɠɚɳɚɹ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ 

Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɧɚɯɨɠɞɟɧɢɹ ɨɛɥɚɫɬɟɣ 

ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ ɧɚ 

ɢɡɨɛɪɚɠɟɧɢɢ. 

BinaryImage 

(image,treshold) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

treshold – ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ. 

ȼɵɯɨɞɧɵɟ:  Binaryarea – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ ɪɟɚɥɢɡɭɟɬ ɨɛɪɚɛɨɬɤɭ 

ɢɡɨɛɪɚɠɟɧɢɹ ɦɟɬɨɞɨɦ 

ɛɢɧɚɪɢɡɚɰɢɢ. ɉɨɪɨɝɨɜɨɟ 

ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫɨ 

ɡɧɚɱɟɧɢɟɦ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ 

ɞɥɹ ɩɪɢɫɜɨɟɧɢɹ ɷɥɟɦɟɧɬɭ 

ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɰɜɟɬɚ.  

SobelFindImage 

(image,xord,yord,s

cale) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

xord – ɩɨɪɹɞɨɤ ɩɪɨɢɡɜɨɞɧɨɣ x, yord – 

ɩɨɪɹɞɨɤ ɩɪɨɢɡɜɨɞɧɨɣ y, scale – 

ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɢɰɢɟɧɬ  . 

ȼɵɯɨɞɧɵɟ: Sobelarea – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ ɪɟɚɥɢɡɭɟɬ ɨɛɪɚɛɨɬɤɭ 

ɢɡɨɛɪɚɠɟɧɢɹ ɦɟɬɨɞɨɦ 

ɫɨɛɟɥɹ. Ɇɚɫɲɬɚɛɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɦɟɧɹɟɬɫɹ 

ɞɥɹ ɜɵɱɢɫɥɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɧɵɯ ɡɧɚɱɟɧɢɣ. 

PortraitFind 

(image, 

haarCascadearea, 

circuitarea) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

haarCascadearea – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɨɛɥɚɫɬɶ ɧɚɣɞɟɧɧɵɯ 

ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ, circuitarea – ɦɚɫɫɢɜ  

Ɇɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ ɩɨɢɫɤ 

ɨɛɥɚɫɬɟɣ, ɫɨɞɟɪɠɚɳɢɯ 

ɩɨɪɬɪɟɬ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ  

 

Ɇɟɬɨɞ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ 

 ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɨɛɥɚɫɬɶ 

ɧɚɣɞɟɧɧɵɯ ɤɨɧɬɭɪɨɜ.  

ȼɵɯɨɞɧɵɟ: Portraitarea – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

 

wrinFind (image, 

haarCascadearea) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

haarCascadearea – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɨɛɥɚɫɬɶ ɧɚɣɞɟɧɧɵɯ 

ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ. 

ȼɵɯɨɞɧɵɟ: newimage – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ ɩɨɢɫɤ 

ɢ ɭɞɚɥɟɧɢɟ ɦɨɪɳɢɧ ɧɚ 

ɩɨɪɬɪɟɬɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ. 

birthFind (image, 

haarCascadearea) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

haarCascadearea – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɨɛɥɚɫɬɶ ɧɚɣɞɟɧɧɵɯ 

ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ. 

ȼɵɯɨɞɧɵɟ: newimage – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ ɩɨɢɫɤ 

ɢ ɭɞɚɥɟɧɢɟ ɪɨɞɢɧɨɤ ɧɚ 

ɩɨɪɬɪɟɬɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ. 

skinFind (image, 

haarCascadearea, 

shadeobj) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, 

haarCascadearea – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɨɛɥɚɫɬɶ ɧɚɣɞɟɧɧɵɯ 

ɤɚɫɤɚɞɨɜ ɏɚɚɪɚ, shadeobj – ɩɟɪɟɦɟɧɧɚɹ 

ɨɩɪɟɞɟɥɹɸɳɚɹ ɨɬɬɟɧɨɤ ɢɡɦɟɧɟɧɢɹ 

ɬɨɧɚ ɤɨɠɢ. 

ȼɵɯɨɞɧɵɟ: newimage – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ 

ɢɡɦɟɧɟɧɢɟ ɨɬɬɟɧɤɚ ɤɨɠɢ ɧɚ 

ɩɨɪɬɪɟɬɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ  

 

Ɇɟɬɨɞ ɉɚɪɚɦɟɬɪɵ Ɉɩɢɫɚɧɢɟ 

convolutionImage 

(image,area ) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ,  

area – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ 

ɨɛɥɚɫɬɶ ɞɥɹ ɢɡɦɟɧɟɧɢɹ. 

ȼɵɯɨɞɧɵɟ: newimage – ɦɚɫɫɢɜ 

ɩɢɤɫɟɥɟɣ, ɫɨɞɟɪɠɚɳɢɣ ɨɛɪɚɛɨɬɚɧɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ. 

Ɇɟɬɨɞ, ɪɟɚɥɢɡɭɸɳɢɣ 

ɫɜɟɪɬɤɭ ɢɡɨɛɪɚɠɟɧɢɹ ɜ 

ɭɤɚɡɚɧɧɨɣ ɨɛɥɚɫɬɢ. 

ImageShow 

(winname, image) 

ȼɯɨɞɧɵɟ: image – ɦɚɫɫɢɜ ɩɢɤɫɟɥɟɣ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ,  

winname – ɧɨɦɟɪ ɨɤɧɚ ɞɥɹ ɜɵɜɨɞɚ 

ɢɡɨɛɪɚɠɟɧɢɹ. 

ȼɵɯɨɞɧɵɟ: ɨɬɫɭɬɫɬɜɭɸɬ 

Ɇɟɬɨɞ ɪɟɚɥɢɡɭɸɳɢɣ ɜɵɜɨɞ 

ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɷɤɪɚɧ. 

 




