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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

ɩɨ ɬɟɦɟ «ȼɢɡɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɚɧɚɥɢɡ ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ» ɫɨɞɟɪɠɢɬ 86 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 2 ɩɪɢɥɨɠɟɧɢɹ 

ɢ 31 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ. 

ȼɂɁɍАɅɂɁАɐɂə, АɇАɅɂɁ, ɆɇɈȽɈɆȿɊɇɈɋɌɖ, ȾАɇɇɕȿ, 

ȼɂɁɍАɅɖɇɈȿ ɉɊȿȾɋɌАȼɅȿɇɂȿ, ɆɇɈȽɈɆȿɊɇɕȿ ȾАɇɇɕȿ, 

ɗɆɉɂɊɂɑȿɋɄɂȿ ȾАɇɇɕȿ, ɂɇɌȿɊАɄɌɂȼɇɈɋɌɖ, ɆɈȾȿɅɂɊɈȼАɇɂȿ, 

ɑɂɋɅȿɇɇɕɃ ȼȿɊɈəɌɇɈɋɌɇɕɃ АɇАɅɂɁ. 

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɨɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɞɚɧɧɵɯ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɚɹ 

ɱɚɫɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɡɭɱɚɟɦɨɝɨ 

ɧɚɛɨɪɚ ɞɚɧɧɵɯ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɦɧɨɝɨɦɟɪɧɵɯ, ɫɤɪɵɬɚ. ɐɟɥɶɸ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɞɭɪɵ 

ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ.  

ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɥɚɫɶ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

- ɚɧɚɥɢɡ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ 

ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫɬɢ; 

- ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɪɟɲɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɩɪɨɛɥɟɦ; 

- ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ; 

ȼ ɪɚɦɤɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 

ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ ɢ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɩɪɨɛɥɟɦɵ, ɨɫɭɳɟɫɬɜɥɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɜɢɡɭɚɥɶɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɢɫɤ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɪɢ ɪɟɲɟɧɢɢ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɜ ɡɚɞɚɱɚɯ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ ɡɟɦɥɢ [16], ɢɡɭɱɟɧɢɢ ɤɪɭɩɧɨ ɦɚɫɲɬɚɛɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ 

ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ ɩɨɫɥɟɞɭɸɳɟɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɨɫɬɪɨɟɧɢɹ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɥɹ ɥɢɰɚ, 

ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ [8]. Ɋɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɫɥɨɠɧɹɟɬɫɹ, ɤɨɝɞɚ ɞɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦɢ ɨɛɴɟɦɚɦɢ 

ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɦɧɨɝɨɦɟɪɧɵɣ ɨɛɴɟɤɬ. 

ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɥɨɠɧɵɯ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɧɨɝɨɨɛɪɚɡɢɟ ɰɟɥɟɣ, ɫɥɨɠɧɨɫɬɶ 

ɡɚɞɚɱ, ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɬɪɟɛɭɸɬ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɞɟɪɠɤɢ 

ɩɪɨɰɟɫɫɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɶɸɬɟɪɧɵɯ 

ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨ ɢɡ ɢɧɬɟɧɫɢɜɧɨ 

ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɣ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ [16]. 

ȼ ɪɚɦɤɚɯ ɩɨɞɞɟɪɠɤɢ ɪɟɲɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɧɚ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

Ɇɚɫɫɢɜɵ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɡɚɤɥɸɱɚɸɬ ɜ ɫɟɛɟ 

ɦɧɨɠɟɫɬɜɨ ɫɤɪɵɬɵɯ ɫɜɹɡɟɣ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɡɚɱɚɫɬɭɸ ɧɟɞɨɫɬɭɩɧɵɯ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɫɩɨɫɨɛɨɜ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ. Ɂɚ ɧɟɫɤɨɥɶɤɨ 

ɩɪɨɲɟɞɲɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫ ɢɧɬɟɪɟɫ ɤ ɩɪɨɛɥɟɦɚɦ ɚɧɚɥɢɡɚ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɚɧɧɵɟ, 

ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɪɟɯ ɢɥɢ ɛɨɥɟɟ ɩɪɢɡɧɚɤɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ. 

ɋɥɨɠɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɞɚɧɧɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɢɡɭɱɚɟɦɨɝɨ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɫɤɪɵɬɚ [27]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɪɚɣɧɟ 

ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɦɨɞɢɮɢɤɚɰɢɹ ɢ ɫɢɦɛɢɨɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɩɨɫɨɛɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
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ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɨɞɨɬɜɨɪɧɵɣ ɜɢɡɭɚɥɶɧɵɣ 

ɚɧɚɥɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, 

ɞɚɥɶɧɟɣɲɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ, ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ, ɱɬɨ, 

ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɷɦɩɢɪɢɱɟɫɤɢɯ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ. 

Ɍɚɤɠɟ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɥɢɫɶ ɢ ɫɬɚɜɢɥɢɫɶ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɚɧɟɟ ɰɟɥɢ ɪɚɛɨɬɵ, ɢ ɩɨɡɜɨɥɹɸɳɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɬɟɦɨɣ ɪɚɛɨɬɵ ɬɟɦɚɬɢɤɭ: 

1) ɉɪɨɜɟɫɬɢ ɩɪɨɛɥɟɦɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɬɟɦɚɬɢɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɧɚ ɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɭɱɟɧɢɹ ɫɩɨɫɨɛɨɜ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ. 

2) ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, 

ɨɛɨɡɧɚɱɢɬɶ ɨɫɧɨɜɧɵɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɛɥɟɦɵ ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ 

ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

3) Ɋɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ, ɚ ɜɩɨɫɥɟɞɫɬɜɢɢ ɢ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ 

ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ. 

 ȼ ɢɬɨɝɟ, ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 3 ɝɥɚɜɵ: 

1) «Ⱥɧɚɥɢɡ ɫɪɟɞɫɬɜ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ», ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɢɡɭɱɟɧɢɟ 

ɢ ɚɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɫɨɝɥɚɫɧɨ ɬɟɦɚɬɢɤɟ ɪɚɛɨɬɵ. 

2) «ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ ɜ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɢɫɚɧɢɟ ɫɪɟɞɫɬɜ ɑȼȺ, ɞɨɫɬɭɩɧɵɯ 

ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. 

3) «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ», ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɨɩɢɫɚɧɢɟ ɤɨɧɰɟɩɰɢɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɨɞɭɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ.  
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1 Ⱥɧɚɥɢɡ ɫɪɟɞɫɬɜ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ  

 

ɑɟɥɨɜɟɱɟɫɤɚɹ ɩɪɢɪɨɞɚ ɬɚɤɨɜɚ, ɱɬɨ ɧɚɲɟ ɩɨɫɬɢɠɟɧɢɟ ɦɢɪɚ, ɧɚɤɨɩɥɟɧɢɟ 

ɡɧɚɧɢɣ ɨ ɧɟɦ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɟɪɟɞ ɱɟɥɨɜɟɤɨɦ ɜɨɡɦɨɠɧɨ ɞɜɭɦɹ 

ɪɚɡɥɢɱɧɵɦɢ ɩɭɬɹɦɢ. Ɉɞɢɧ ɢɡ ɧɢɯ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɚɛɫɬɪɚɤɬɧɵɦɢ ɰɟɩɨɱɤɚɦɢ 

ɫɢɦɜɨɥɨɜ, ɫ ɬɟɤɫɬɚɦɢ ɢ ɬ. ɩ. ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɦɵɲɥɟɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɫɨɡɧɚɧɢɹ 

ɨɛɵɱɧɨ ɧɚɡɵɜɚɸɬ ɫɢɦɜɨɥɢɱɟɫɤɢɦ, ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ ɢɥɢ ɥɨɝɢɱɟɫɤɢɦ. 

ȼɬɨɪɨɣ ɦɟɯɚɧɢɡɦ ɦɵɲɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɫ ɱɭɜɫɬɜɟɧɧɵɦɢ ɨɛɪɚɡɚɦɢ 

ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɨɛ ɷɬɢɯ ɨɛɪɚɡɚɯ. ȿɝɨ ɧɚɡɵɜɚɸɬ ɨɛɪɚɡɧɵɦ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ, 

ɢɧɬɭɢɬɢɜɧɵɦ ɢ ɬ. ɩ. [3]. 

ɋɬɪɟɦɥɟɧɢɟ ɱɟɥɨɜɟɤɚ ɜɵɪɚɡɢɬɶ ɦɵɫɥɶ, ɩɟɪɟɞɚɬɶ ɢɞɟɸ ɜ ɮɨɪɦɟ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɟɳɟ ɫ ɫɚɦɵɯ ɪɚɧɧɢɯ ɜɪɟɦɟɧ. 

Ƚɪɚɮɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ (ɧɚ ɤɚɦɧɟ, ɯɨɥɫɬɟ, ɛɭɦɚɝɟ, ɦɟɬɚɥɥɟ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜɚɯ 

ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ) ɞɚɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɛɭɱɟɧɢɢ. ɗɤɪɚɧ ɤɨɦɩɶɸɬɟɪɚ 

ɤɚɤ ɫɪɟɞɫɬɜɨ ɩɚɫɫɢɜɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɢ ɧɟ ɨɛɥɚɞɚɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɧɨɜɢɡɧɨɣ. ɉɪɢɦɟɧɟɧɢɟ ɝɪɚɮɢɤɢ ɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬɚɯ ɧɟ ɬɨɥɶɤɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɨɜɵɲɚɟɬ ɭɪɨɜɟɧɶ ɟɟ ɩɨɧɢɦɚɧɢɹ, 

ɧɨ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɬɚɤɢɯ ɜɚɠɧɵɯ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɚ ɥɸɛɨɣ ɨɬɪɚɫɥɢ 

ɤɚɱɟɫɬɜ, ɤɚɤ ɢɧɬɭɢɰɢɹ, ɨɛɪɚɡɧɨɟ ɦɵɲɥɟɧɢɟ. 

ɇɨɜɨɣ ɞɥɹ ɫɮɟɪɵ ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɝɪɚɮɢɤɢ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ ɜ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɢ ɭɩɪɚɜɥɹɬɶ ɢɯ ɫɨɞɟɪɠɚɧɢɟɦ, ɮɨɪɦɨɣ, ɪɚɡɦɟɪɚɦɢ 

ɢ ɰɜɟɬɨɦ, ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ, ɩɪɢɛɥɢɠɚɬɶ 

ɢ ɭɞɚɥɹɬɶ ɢɯ, ɦɟɧɹɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɩɪɨɞɟɥɵɜɚɬɶ ɞɪɭɝɢɟ 

ɩɨɞɨɛɧɵɟ ɦɚɧɢɩɭɥɹɰɢɢ, ɞɨɛɢɜɚɹɫɶ ɧɚɢɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɫɨɡɟɪɰɚɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 

ɢɥɥɸɫɬɪɚɰɢɣ, ɧɨ ɢ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɚɮɢɱɟɫɤɢɯ 

ɦɨɞɟɥɟɣ ɢɡɭɱɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɢɥɢ ɩɪɨɰɟɫɫɨɜ [22]. 
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 1.1 Ɇɧɨɝɨɦɟɪɧɵɟ ɞɚɧɧɵɟ ɢ ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

 

Ɂɚ ɧɟɫɤɨɥɶɤɨ ɩɪɨɲɟɞɲɢɯ ɞɟɫɹɬɢɥɟɬɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫ ɢɧɬɟɪɟɫ 

ɤ ɩɪɨɛɥɟɦɚɦ ɚɧɚɥɢɡɚ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɪɟɯ ɢɥɢ ɛɨɥɟɟ 

ɩɪɢɡɧɚɤɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ. ɋɥɨɠɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ 

ɞɚɧɧɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɡɭɱɚɟɦɨɝɨ ɧɚɛɨɪɚ 

ɞɚɧɧɵɯ ɫɤɪɵɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɪɚɣɧɟ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ 

ɢɫɫɥɟɞɨɜɚɧɢɟ, ɦɨɞɢɮɢɤɚɰɢɹ ɢ ɫɢɦɛɢɨɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɢ ɫɩɨɫɨɛɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɨɞɨɬɜɨɪɧɵɣ ɜɢɡɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚɛɨɪɨɜ ɞɚɧɧɵɯ, 

ɜɟɞɶ,   ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɢɡɜɥɟɱɶ ɢɡ ɨɞɧɨɦɟɪɧɵɯ 

ɢ ɞɜɭɦɟɪɧɵɯ ɧɚɛɨɪɨɜ, ɦɧɨɝɨɦɟɪɧɵɟ ɞɚɧɧɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɥɢ ɩɪɨɫɬɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɷɬɢɦɢ 

ɩɪɢɡɧɚɤɚɦɢ, ɧɚɫɤɨɥɶɤɨ ɨɧɢ ɜɡɚɢɦɨɫɜɹɡɚɧɵ, ɦɨɠɧɨ ɥɢ ɩɪɟɞɫɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ 

ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɧɚɱɟɧɢɣ ɨɫɬɚɥɶɧɵɯ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, 

ɱɬɨ ɢɫɫɥɟɞɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɚɪɧɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɩɪɢɡɧɚɤɨɜ, ɧɨ ɢ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɢ, [8, 22, 23]. ɉɪɢɦɟɪɨɦ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ ɝɪɚɠɞɚɧ ɫɬɪɚɧ ɋɇȽ ɢ Ȼɚɥɬɢɢ, ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɆȽɍ 

ɧɚ 01.11.2003 ɝ., ɩɨ ɫɬɪɚɧɚɦ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɢɠɟ, ɜ ɬɚɛɥɢɰɟ 1, ɜ ɤɨɬɨɪɨɣ 

ɫɨɞɟɪɠɚɬɫɹ ɞɚɧɧɵɟ ɨ ɱɢɫɥɟ ɫɬɭɞɟɧɬɨɜ, ɦɚɝɢɫɬɪɚɧɬɨɜ, ɫɬɚɠɟɪɨɜ ɢ ɚɫɩɢɪɚɧɬɨɜ ɢɡ 

ɪɟɫɩɭɛɥɢɤ ɛɵɜɲɟɝɨ ɋɋɋɊ, ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɆȽɍ. 

 

Ɍɚɛɥɢɰɚ 1 – ɂɧɮɨɪɦɚɰɢɹ ɨ ɢɧɨɫɬɪɚɧɧɵɯ ɫɬɭɞɟɧɬɚɯ, ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɆȽɍ 

№ ɋɬɪɚɧɚ ɋɬɭɞɟɧɬɵ, ɱɟɥ. Ɇɚɝɢɫɬɪɚɧɬɵ, ɱɟɥ. ɋɬɚɠɟɪɵ, ɱɟɥ. Ⱥɫɩɢɪɚɧɬɵ, ɱɟɥ. ȼɫɟɝɨ, ɱɟɥ. 

1 Ⱥɡɟɪɛɚɣɞɠɚɧ 57 2 0 4 63 

2 Ⱥɪɦɟɧɢɹ 32 2 0 1 36 

3 Ȼɟɥɚɪɭɫɶ 89 0 1 1 91 

4 Ƚɪɭɡɢɹ 49 2 0 3 54 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

№ ɋɬɪɚɧɚ ɋɬɭɞɟɧɬɵ, ɱɟɥ. Ɇɚɝɢɫɬɪɚɧɬɵ, ɱɟɥ. ɋɬɚɠɟɪɵ, ɱɟɥ. Ⱥɫɩɢɪɚɧɬɵ, ɱɟɥ. ȼɫɟɝɨ, ɱɟɥ. 

5 Ʉɚɡɚɯɫɬɚɧ 517 5 3 2 527 

6 Ʉɵɪɝɵɡɫɬɚɧ 27 2 0 1 30 

7 Ʌɚɬɜɢɹ 26 1 0 3 40 

8 Ʌɢɬɜɚ 37 0 0 0 37 

9 Ɇɨɥɞɨɜɚ 83 0 0 1 84 

10 Ɍɚɞɠɢɤɢɫɬɚɧ 13 0 0 1 14 

11 Ɍɭɪɤɦɟɧɢɫɬɚɧ 14 0 0 0 14 

12 ɍɡɛɟɤɢɫɬɚɧ 29 2 1 0 62 

13 ɍɤɪɚɢɧɚ 1134 7 1 7 1149 

14 ɗɫɬɨɧɢɹ 21 1 1 1 24 

 ȼɫɟɝɨ 2168 24 7 25 2224 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɵɜɨɞɵ: ɱɢɫɥɨ ɝɪɚɠɞɚɧ ɫɬɪɚɧ ɋɇȽ ɢ Ȼɚɥɬɢɤɢ, ɨɛɭɱɚɸɳɢɯɫɹ 

ɜ ɆȽɍ, ɧɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɷɬɢɯ ɫɬɪɚɧ; ɧɚɥɢɱɢɟ 

ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɝɪɚɠɞɚɧ Ʉɚɡɚɯɫɬɚɧɚ ɢ ɍɤɪɚɢɧɵ, ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɆȽɍ, 

ɨɛɴɹɫɧɹɟɬɫɹ ɧɚɥɢɱɢɟɦ Ʉɚɡɚɯɫɬɚɧɫɤɨɝɨ ɢ ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɮɢɥɢɚɥɨɜ Ɇɨɫɤɨɜɫɤɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ; ɧɟ ɜɫɟ ɫɬɪɚɧɵ ɛɵɜɲɟɝɨ ɋɋɋɊ ɩɟɪɟɲɥɢ 

ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɛɚɤɚɥɚɜɪɨɜ, ɦɚɝɢɫɬɪɨɜ ɢ ɬɚɤ ɞɚɥɟɟ [26]. 

Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ, ɤɨɬɨɪɵɟ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɱɢɫɟɥ, 

ɢɦɟɸɳɢɯ ɫɨɞɟɪɠɚɬɟɥɶɧɵɣ ɫɦɵɫɥ, ɧɚɡɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɫɬɨɥɛɰɚɯ № 3–7 ɬɚɛɥɢɰɵ 1, ɹɜɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɱɢɫɥɚ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ ɬɚɛɥɢɰɵ 1, ɧɟ ɹɜɥɹɸɬɫɹ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ: ɨɧɢ ɬɨɥɶɤɨ ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɨɦɟɪ ɝɨɫɭɞɚɪɫɬɜɚ 

ɩɪɢ ɢɯ ɚɥɮɚɜɢɬɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ. Ⱦɚɧɧɵɟ ɱɢɫɥɚ ɧɟ ɢɦɟɸɬ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ. ɋ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɞɚɧɧɵɦɢ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ 

ɧɚɞ ɱɢɫɥɚɦɢ, ɬɚɤɢɟ, ɤɚɤ ɜɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɟɝɨ ɢ ɨɰɟɧɤɭ ɢɡɦɟɧɱɢɜɨɫɬɢ [1]. 
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ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɆȾ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ 

ɹɜɥɹɸɬɫɹ ɧɟɱɟɬɤɢɟ ɦɟɬɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ. Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɞɟɢ ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ ɹɜɥɹɟɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ, ɩɪɢɧɰɢɩ 

ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɦɟɪɨɜ 

ɢ ɫɥɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɥɨɠɧɹɟɬɫɹ ɟɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ 

ɢɡɜɟɫɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. ɋɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɱɢɫɥɨ 

ɩɟɪɟɦɟɧɧɵɯ ɢ ɩɚɪɚɦɟɬɪɨɜ, ɢɡɦɟɪɟɧɢɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɫɢɥɶɧɨ 

ɡɚɬɪɭɞɧɹɟɬɫɹ, ɚ ɫɨɡɞɚɧɢɟ ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɜɨɡɦɨɠɧɵɦ [2, 19]. Ʌɨɬɮɢ Ⱥ. Ɂɚɞɟ ɩɪɟɞɥɨɠɢɥ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, 

ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɧɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ, ɚ ɫɥɨɜɚ, 

ɨɬɪɚɠɚɸɳɢɟ ɤɚɱɟɫɬɜɨ. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɚɧɚɥɨɝɢɱɧɭɸ ɬɨɱɧɨɫɬɶ, ɤɨɬɨɪɨɣ ɨɛɥɚɞɚɸɬ ɪɟɝɭɥɹɪɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, 

ɧɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɬɶ ɩɪɢɟɦɥɟɦɨɟ, ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ [11]. 

Ɇɧɨɝɨɦɟɪɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɜɪɟɦɟɧɧɵɯ 

ɪɹɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɛɪɚɧɧɵɣ ɜ ɪɚɡɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɨ ɡɧɚɱɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɨɜ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɩɪɨɰɟɫɫɚ [7, 8, 20, 23]. ȼɪɟɦɟɧɧɵɟ ɪɹɞɵ ɩɨɡɜɨɥɹɸɬ ɧɚɝɥɹɞɧɨ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɚ ɬɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ. 

Ⱥɧɚɥɢɡ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɦɚɬɟɦɚɬɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ 

ɢ ɞɥɹ ɢɯ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ȼɵɹɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɧɟɨɛɯɨɞɢɦɨ 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɬɨɝɨ ɹɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ 

ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. ɉɪɨɝɧɨɡ ɛɭɞɭɳɢɯ 

ɡɧɚɱɟɧɢɣ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

Ɍɢɩɢɱɧɵɦ ɩɪɢɦɟɪɨɦ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɜɨɡɦɨɠɧɨ ɧɚɡɜɚɬɶ ɛɢɪɠɟɜɨɣ ɤɭɪɫ, 

ɩɪɢ ɚɧɚɥɢɡɟ ɤɨɬɨɪɨɝɨ ɩɵɬɚɸɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɢɡɦɟɧɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɬɚɤɨɣ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɆȾ ɤɚɤ ɝɢɫɬɨɝɪɚɦɦɚ, 

ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ, ɩɪɢɛɥɢɠɚɸɳɟɣ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɟɤɨɬɨɪɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɜɵɛɨɪɤɢ ɢɡ ɧɟɝɨ. 
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Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɡɧɚɱɟɧɢɣ 

ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɩɟɪɢɨɞɚ ɢɥɢ ɠɟ ɫɨɨɬɧɨɲɟɧɢɹ ɜɟɥɢɱɢɧ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɫɬɨɝɪɚɦɦɵ ɩɨɞɯɨɞɹɬ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɞɚɧɧɵɯ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ 

ɡɧɚɱɟɧɢɣ ɫɧɢɠɚɟɬɫɹ ɧɚɝɥɹɞɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ [7, 11]. 

Ɍɚɤɨɣ ɦɟɬɨɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɆȾ ɤɚɤ ɝɢɫɬɨɝɪɚɦɦɧɵɣ ɜɪɟɦɟɧɧɨɣ ɪɹɞ (ȽȼɊ) 

ɨɩɢɫɵɜɚɟɬ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɢɡɜɟɫɬɧɵ 

ɝɢɫɬɨɝɪɚɦɦɵ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɟ ɮɭɧɤɰɢɢ ɩɥɨɬɧɨɫɬɢ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɣɧɵɯ 

ɜɟɥɢɱɢɧ. ɉɨɞɨɛɧɵɟ ɫɢɬɭɚɰɢɢ ɜɨɡɧɢɤɚɸɬ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚ ɚɝɪɟɝɚɰɢɹ ɛɨɥɶɲɨɝɨ 

ɱɢɫɥɚ ɞɚɧɧɵɯ ɧɟɤɨɬɨɪɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɝɢɫɬɨɝɪɚɦɦɵ 

ɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ. Ɉɛɥɚɫɬɢ, ɝɞɟ ȽȼɊ 

ɩɨɥɟɡɧɵ, ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɤɭ, ɦɨɧɢɬɨɪɢɧɝ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɪ. [8]. 

  

 1.2 ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ 

 

ɉɪɢɦɟɧɟɧɢɟ ɝɪɚɮɢɤɢ ɜ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬɚɯ ɧɟ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɨɜɵɲɚɟɬ ɭɪɨɜɟɧɶ ɟɟ ɩɨɧɢɦɚɧɢɹ, 

ɧɨ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɬɚɤɢɯ ɜɚɠɧɵɯ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɚ ɥɸɛɨɣ ɨɬɪɚɫɥɢ 

ɤɚɱɟɫɬɜ, ɤɚɤ ɢɧɬɭɢɰɢɹ, ɨɛɪɚɡɧɨɟ ɦɵɲɥɟɧɢɟ. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ 

ɧɚ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ (ȼɂɆ), ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ 

ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɫɩɥɟɹ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɜɨ ɜɪɟɦɹ ɨɛɵɱɧɨɣ ɪɚɛɨɬɵ 

ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɩɨɫɥɟɞɫɬɜɢɹ [7, 27].  

Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɬɟɪɦɢɧɚ «ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ» ɫɥɟɞɭɟɬ ɪɚɡɨɛɪɚɬɶɫɹ ɫ ɩɨɧɹɬɢɟɦ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɫɚɦ 

ɩɪɢɧɰɢɩ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɞɢɚɥɨɝɚ» ɦɟɠɞɭ ɦɚɲɢɧɨɣ ɢ ɷɤɫɩɟɪɬɨɦ 

(ɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ), ɥɟɠɚɳɢɣ ɜ ɨɫɧɨɜɟ ɩɨɧɹɬɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ, 

ɬɚɤɠɟ ɧɟɨɬɞɟɥɢɦ ɨɬ ȼɂɆ. Ɉɞɧɢɦ ɢɡ ɨɛɳɢɯ ɩɨɧɹɬɢɣ ɞɚɧɧɨɝɨ ɬɟɪɦɢɧɚ ɹɜɥɹɟɬɫɹ: 
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«ɂɧɬɟɪɚɤɬɢɜɧɨɫɬɶ — ɷɬɨ ɩɪɢɧɰɢɩ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɰɟɥɶ 

ɞɨɫɬɢɝɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɨɛɦɟɧɨɦ ɷɥɟɦɟɧɬɨɜ ɷɬɨɣ ɫɢɫɬɟɦɵ». 

ɉɪɢɱɟɦ, ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɜɫɟ ɷɥɟɦɟɧɬɵ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɫ ɞɪɭɝɨɣ ɫɢɫɬɟɦɨɣ/ɱɟɥɨɜɟɤɨɦ (ɩɨɥɶɡɨɜɚɬɟɥɟɦ). Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɩɪɢɜɟɫɬɢ 

ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ. Ⱦɥɹ ɂɋ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ 

ɟɫɬɶ ɧɢ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɫɩɨɫɨɛɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, 

ɚɤɬɢɜɧɨ ɢ ɚɞɟɤɜɚɬɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɨɞɨɛɧɨɟ ɫɜɨɣɫɬɜɨ 

ɫɱɢɬɚɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ «ɭɦɧɚɹ», ɬɨ ɟɫɬɶ ɨɛɥɚɞɚɟɬ ɤɚɤɢɦ-ɬɨ 

ɢɧɬɟɥɥɟɤɬɨɦ. ȿɫɥɢ ɝɨɜɨɪɢɬɶ ɨ ɫɢɫɬɟɦɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 

ɬɨ ɡɞɟɫɶ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɝɪɚɧɢɱɟɧɚ ɷɬɚɩɨɦ ɬɪɚɧɫɥɹɰɢɢ, 

ɤɨɬɨɪɵɣ ɨɬɞɟɥɹɟɬ ɜɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɨɬ ɢɯ ɬɟɫɬɢɪɨɜɚɧɢɹ [16]. 

ȼ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ ɨɬɞɟɥɶɧɨɝɨ ɷɬɚɩɚ ɬɪɚɧɫɥɹɰɢɢ ɧɟɬ; ɩɪɢɥɨɠɟɧɢɟ 

ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ ɢ ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ, 

ɢ ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɧɟɧɢɹ. Ɇɚɥɨ ɬɨɝɨ, ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɛɢɟɧɢɹ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɭɸ 

ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɫɪɟɞɵ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɧɚɥɨɝɢɱɧɵɟ ɫɪɟɞɫɬɜɚ 

ɢ ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ, ɢ ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɧɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɧɟɦɟɞɥɟɧɧɨɝɨ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɞɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɫ ȼɂɆ, ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ «ɪɚɫɲɢɪɹɟɬɫɹ» ɞɨ «ɜɢɡɭɚɥɶɧɨɣ 

ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ», ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɢ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɜɢɡɭɚɥɶɧɭɸ 

ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɢɦɢɬɚɰɢɸ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɢɦɢɬɚɰɢɟɣ ɪɟɲɟɧɢɹ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɤɨɧɟɱɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɛɥɸɞɚɟɬ ɪɚɡɜɢɬɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 

ɜ ɚɧɢɦɚɰɢɨɧɧɨɣ ɮɨɪɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɮɢɱɟɫɤɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɶɸ ɢ ɩɪɨɜɟɪɹɬɶ 

ɪɚɡɥɢɱɧɵɟ ɫɬɪɚɬɟɝɢɢ ɪɟɲɟɧɢɹ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɶ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɧɢɦɚɰɢɨɧɧɵɯ 

ɮɨɪɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ [11]. 

ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ȼɂɆ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɜɢɡɭɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɥɟɞɢɬɶ 
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ɡɚ ɪɚɡɜɢɬɢɟɦ ɫɨɛɵɬɢɣ, ɤɨɝɞɚ ɨɧɢ ɩɪɨɢɫɯɨɞɢɥɢ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɲɢɛɨɤ [13]. 

ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɫɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. ɋɬɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɨɹɜɥɹɸɬ 

ɜɢɡɭɚɥɶɧɵɣ ɨɛɪɚɡ ɪɟɡɭɥɶɬɚɬɚ ɨɞɧɨɝɨ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ (ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɨɤɨɧ ɧɟɫɤɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɝɭɬ 

ɛɵɬɶ ɫɪɚɜɧɟɧɵ ɧɚ ɨɞɧɨɦ ɷɤɪɚɧɟ). Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɨɹɜɥɹɸɬ 

ɢ ɨɬɨɛɪɚɠɚɸɬ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɪɚɡɜɢɜɚɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ. 

ɗɜɨɥɸɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɧɢɦɚɰɢɢ [17]. 

Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ȼɂɆ ɹɜɥɹɟɬɫɹ ɜɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ — ɡɚɞɚɱɚ, 

ɫ ɤɨɬɨɪɨɣ ɫɬɚɥɤɢɜɚɟɬɫɹ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɤɚɠɞɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶ. 

Ʉ ɡɚɞɚɱɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɫɜɨɞɢɬɫɹ ɩɪɨɛɥɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɧɚɝɥɹɞɧɨɣ 

ɮɨɪɦɟ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ɍɪɚɞɢɰɢɨɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ (ɝɪɚɮɢɤɢ, ɞɢɚɝɪɚɦɦɵ) 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɪɟɡɭɥɶɬɚɬɢɜɧɨ ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɡɚɞɚɱɟɣ ɜɢɡɭɚɥɢɡɚɰɢɢ, 

ɤɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɨɛɪɚɡɢɬɶ ɛɨɥɟɟ ɬɪɟɯ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ 

ɜɟɥɢɱɢɧ, ɬɨ ɟɫɬɶ, ɧɚɝɥɹɞɧɨ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɦɧɨɝɨɦɟɪɧɵɟ ɞɚɧɧɵɟ [16, 27]. 

  

 1.3 ȼɢɡɭɚɥɢɡɚɰɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

ɉɨɧɹɬɢɟ «ɜɢɡɭɚɥɢɡɚɰɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ» ɨɩɢɫɵɜɚɟɬ ɝɪɚɮɢɱɟɫɤɢɟ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɝɟɧɟɪɢɪɭɟɦɵɟ ɩɪɨɝɪɚɦɦɨɣ, ɜ ɤɨɬɨɪɨɣ ɤɨɧɬɟɧɬ ɢɡɨɛɪɚɠɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɱɢɬɵɜɚɧɢɟɦ ɰɢɮɪɨɜɵɯ ɞɚɧɧɵɯ. ɉɨɞ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɞɚɧɧɵɯ 

ɩɨɧɢɦɚɟɬɫɹ ɫɩɨɫɨɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ 

ɧɚ ɞɜɭɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɤɚɱɟɫɬɜɟɧɧɨ ɨɬɪɚɠɟɧɵ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɩɪɢɫɭɳɢɟ ɢɫɯɨɞɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ — ɤɥɚɫɬɟɪɧɚɹ ɫɬɪɭɤɬɭɪɚ, 

ɬɨɩɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɜɧɭɬɪɟɧɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɪɢɡɧɚɤɚɦɢ, 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɞɚɧɧɵɯ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ [16, 27] ɢ ɬ. ɞ. 

ɑɚɫɬɨ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɱɢɫɥɨɜɨɣ ɮɨɪɦɟ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɵ, 

ɫɩɨɫɨɛɧɵɟ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹ, ɡɚɥɨɠɟɧɧɵɟ ɜ ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɚɯ. 
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Ɍɚɤɢɟ ɩɪɨɝɪɚɦɦɵ ɨɪɝɚɧɢɡɭɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ — ɬɨɱɤɢ, ɥɢɧɢɢ, ɤɪɭɝɢ 

ɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ — ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɫɱɢɬɵɜɚɟɦɵɯ ɩɪɨɝɪɚɦɦɨɣ ɞɚɧɧɵɯ. Ⱥɬɪɢɛɭɬɵ — ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ, ɪɚɡɦɟɪ ɢ ɰɜɟɬ — ɨɬɪɚɠɚɸɬ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 

ɮɢɝɭɪɚɦɢ. ɂɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ, 

ɧɚɫɤɨɥɶɤɨ ɜɨɡɦɨɠɧɨ, ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɜ ɬɨɦ ɜɢɞɟ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɦɨɠɟɬ ɭɜɢɞɟɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɟɦɭ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɫɜɹɡɢ ɦɟɠɞɭ 

ɚɬɪɢɛɭɬɚɦɢ (ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɬ. ɞ.) ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ [29]. 

ɋɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɜɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ — ɧɟ ɬɨɥɶɤɨ ɢɧɫɬɪɭɦɟɧɬ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, 

ɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɷɮɮɟɤɬɢɜɧɨɟ ɫɪɟɞɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 

ɩɨɧɢɦɚɧɢɹ ɚɛɫɬɪɚɤɬɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɋɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɢ, ɧɨ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ, ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ, 

ɞɚɧɧɵɣ ɜɢɞ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ: 

- ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

ɪɚɡɧɨɝɨ ɪɨɞɚ ɞɚɧɧɵɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɧɟɟ 

ɧɟɨɱɟɜɢɞɧɵɟ ɫɜɹɡɢ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɞɚɧɧɵɯ; 

- ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɞɟɥɟɣ ɪɚɡɥɢɱɧɨɝɨ ɝɟɧɟɡɚ ɢ ɢɬɟɪɚɰɢɨɧɧɵɯ ɚɪɯɢɬɟɤɬɭɪ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɟɣ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɟɬɨɞɨɜ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ; 

- ɩɨɞɞɟɪɠɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɚɥɝɨɪɢɬɦɨɜ ɜɢɡɭɚɥɢɡɚɰɢɢ; 

- ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɮɨɪɦ (ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɢɫɚɧɢɹ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɨɪɦ). 

ȼɢɡɭɚɥɶɧɨɟ ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɧɢ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɝɪɚɮɢɱɟɫɤɭɸ ɚɧɢɦɚɰɢɸ, ɜ ɤɨɬɨɪɨɣ ɫɢɫɬɟɦɵ ɢ ɩɪɨɰɟɫɫɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɥɢɰɭ, ɩɪɢɧɢɦɚɸɳɟɦɭ ɪɟɲɟɧɢɹ (ɅɉɊ), ɜ ɞɢɧɚɦɢɤɟ, ɱɬɨ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɢɡɭɚɥɶɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɥɢɱɧɵɯ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɞɟɣɫɬɜɢɣ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦɚɯ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɢ ɨɩɟɪɚɰɢɹɦɢ. 
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ȼɂɆ ɢɫɩɨɥɶɡɭɟɬ ɤɨɦɩɶɸɬɟɪɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ [7, 16]. 

ȼɂɆ-ɬɟɯɧɨɥɨɝɢɢ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɢ ɮɢɧɚɧɫɨɜɨɦ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ, ɩɨɦɨɝɚɹ ɩɪɢɧɢɦɚɬɶ ɬɟ ɢɥɢ ɢɧɵɟ ɪɟɲɟɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɵɯ 

ɭɫɥɨɜɢɣ, ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ ɪɵɧɤɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ȼɂɆ-ɬɟɯɧɨɥɨɝɢɣ. Ɇɟɬɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɆȾ ɩɪɢɨɛɪɟɥɢ ɡɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɡɧɚɱɢɬɟɥɶɧɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɜ ɫɪɟɞɟ 

ɪɚɡɥɢɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɞɞɟɪɠɤɭ ɩɪɨɰɟɫɫɨɜ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɢ ɢɦɟɸɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɡɚɞɚɱɚɯ ɭɩɪɚɜɥɟɧɢɹ ɡɧɚɧɢɹɦɢ [10]. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɢ ɦɟɬɨɞɵ 

ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ 

(ɬɚɤɢɟ ɤɚɤ ɤɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ, ɬɚɤɫɨɧɨɦɢɹ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɪɚɡɨɜ, ɮɚɤɬɨɪɧɵɣ 

ɚɧɚɥɢɡ) [23], ɜɜɢɞɭ ɨɫɨɛɨɣ ɩɨɩɭɥɹɪɧɨɫɬɢ ɭ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɬɟɦɚɬɢɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ 

ɡɚɤɨɧɨɦɟɪɧɵɦ ɬɨ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 

ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɜɢɡɭɚɥɢɡɚɰɢɢ 

Data Explorer, RockWorks99 ɢ Slicer Dicer [23].  

Ⱥɧɚɥɢɡ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɚɫɫɢɜɟ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜ ɧɟɤɨɬɨɪɨɣ ɨɛɥɚɫɬɢ ɦɧɨɝɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɇɧɨɝɨɦɟɪɧɚɹ ɜɢɡɭɚɥɢɡɚɰɢɹ 

ɩɪɟɠɞɟ ɜɫɟɝɨ ɡɚɧɢɦɚɟɬɫɹ ɢɡɭɱɟɧɢɟɦ ɢ ɫɨɡɞɚɧɢɟɦ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɣ 

ɦɧɨɝɨɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɜɨɩɪɨɫɚɦɢ ɨɛɴɟɞɢɧɟɧɢɹ ɷɬɢɯ ɦɟɬɨɞɨɜ ɜ ɫɢɫɬɟɦɵ 

ɜɢɡɭɚɥɢɡɚɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɭɱɢɬɶ ɦɧɨɝɨɦɟɪɧɵɣ ɨɛɴɟɤɬ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ [5].  

Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɨɛɨɡɧɚɱɢɬɶ, ɱɬɨ ɩɨɞ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɞɚɧɧɵɯ ɦɨɠɧɨ 

ɩɨɧɢɦɚɬɶ ɬɚɤɨɣ ɫɩɨɫɨɛ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ, ɤɨɝɞɚ ɪɚɡɦɟɪɧɨɫɬɶ ɢɯ ɨɩɢɫɚɧɢɹ 

ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ ɞɜɭɯ ɢɡɦɟɪɟɧɢɣ. ȿɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɫɨɤɪɚɳɟɧɢɹ ɪɚɡɦɟɪɧɨɫɬɢ ɛɭɞɟɬ 
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ɫɨɯɪɚɧɟɧɚ ɫɭɳɟɫɬɜɟɧɧɚɹ ɱɚɫɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɩɪɢɫɭɳɢɯ ɞɚɧɧɵɦ (ɪɚɡɛɢɟɧɢɟ 

ɧɚ ɤɥɚɫɫɵ, ɨɬɧɨɲɟɧɢɹ ɫɨɫɟɞɫɬɜɚ), ɬɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ ɢɫɯɨɞɧɵɣ ɧɚɛɨɪ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɫɞɟɥɚɬɶ 

ɜɵɜɨɞɵ ɨɛ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɢ [25]. 

 

 1.4 ɋɩɨɫɨɛɵ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 

 

ȼ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 

ɜɢɡɭɚɥɢɡɚɰɢɢ (ɧɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɢ ɢɯ ɨɩɢɫɚɧɢɟ).  

Ɍɚɛɥɢɰɚ (matrix) ɩɨɤɚɡɵɜɚɟɬ ɧɚɛɨɪ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɡɚɩɨɥɧɟɧɧɵɯ 

ɟɝɨ ɡɧɚɱɟɧɢɹɦɢ ɹɱɟɟɤ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɫɨɛɨɣ ɫɬɪɨɤɢ ɢ ɫɬɨɥɛɰɵ. Ʉɚɠɞɨɦɭ 

ɫɬɨɥɛɰɭ ɢ ɫɬɪɨɤɟ ɡɚɞɚɧ ɩɚɪɚɦɟɬɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɹɱɟɣɤɭ ɞɥɹ ɡɧɚɱɟɧɢɹ [11]. 

Ⱦɢɚɝɪɚɦɦɵ ɫɜɹɡɟɣ ɩɨɤɚɡɵɜɚɸɬ ɫɜɹɡɢ ɜɧɭɬɪɢ ɧɚɛɨɪɚ ɞɚɧɧɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ. Ɍɚɤ, ɤɪɭɝɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɫɜɹɡɟɣ (network diagram, 

arc diagram). ɉɨɤɚɡɵɜɚɟɬ ɫɜɹɡɢ ɜɧɭɬɪɢ ɧɚɛɨɪɚ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɤɨɥɶɰɚ, 

ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ. Ɂɧɚɱɟɧɢɹ ɫɜɹɡɚɧɵ ɞɭɝɚɦɢ ɢɥɢ ɥɢɧɢɹɦɢ, 

ɧɚɯɨɞɹɳɢɦɢɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɨɛɥɚɫɬɢ ɤɪɭɝɚ. ɉɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɡɧɚɱɟɧɢɣ 

ɨɧɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɢ ɜɧɭɬɪɢ ɤɨɥɶɰɚ, ɯɨɬɹ ɷɬɨ ɦɟɧɟɟ ɧɚɝɥɹɞɧɨ. 

ɋɜɹɡɢ ɬɚɤɠɟ ɦɨɝɭɬ ɢɦɟɬɶ ɧɚɩɪɚɜɥɟɧɢɟ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɨɛɪɚɠɟɧɢɟ, ɪɢɫɭɧɨɤ, 

ɱɟɪɬёɠ (ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ), ɩɨɡɜɨɥɹɸɳɟɟ ɛɵɫɬɪɨ ɨɰɟɧɢɬɶ 

ɫɨɨɬɧɨɲɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɜɟɥɢɱɢɧ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ 

ɫɢɦɜɨɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɩɪɢёɦɨɜ 

ɬɟɯɧɢɤɢ ɜɢɡɭɚɥɢɡɚɰɢɢ [12]. 

Ƚɪɚɮɢɤɢ (ɪɢɫɭɧɨɤ 1) — ɷɬɨ ɬɢɩ ɞɢɚɝɪɚɦɦ, ɧɚ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ 

ɢɡɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɬɨɱɟɤ, ɫɨɟɞɢɧёɧɧɵɯ ɩɪɹɦɵɦɢ ɥɢɧɢɹɦɢ. Ɍɨɱɤɢ ɦɨɝɭɬ ɛɵɬɶ 

ɤɚɤ ɜɢɞɢɦɵɦɢ, ɬɚɤ ɢ ɧɟɜɢɞɢɦɵɦɢ (ɥɨɦɚɧɵɟ ɥɢɧɢɢ). 
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Ɋɢɫɭɧɨɤ 1 — ɉɪɢɦɟɪ ɝɪɚɮɢɤɚ 

 

Ɍɚɤɠɟ ɦɨɝɭɬ ɢɡɨɛɪɚɠɚɬɶɫɹ ɬɨɱɤɢ ɛɟɡ ɥɢɧɢɣ (ɬɨɱɟɱɧɵɟ ɞɢɚɝɪɚɦɦ). 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦ-ɥɢɧɢɣ ɩɪɢɦɟɧɹɸɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɤɨɨɪɞɢɧɚɬ. ɇɚ ɨɫɢ ɧɚɧɨɫɹɬɫɹ ɦɚɫɲɬɚɛɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɝɪɚɮɢɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɞɜɭɯɦɟɪɧɵɟ ɥɢɧɟɣɧɵɟ ɝɪɚɮɢɤɢ ɨɞɧɨɣ ɢɥɢ ɦɧɨɝɢɯ ɩɟɪɟɦɟɧɧɵɯ. 

Ƚɢɫɬɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 2) ɩɨɡɜɨɥɹɸɬ ɭɜɢɞɟɬɶ, ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 

ɩɟɪɟɦɟɧɧɵɯ ɩɨ ɢɧɬɟɪɜɚɥɚɦ ɝɪɭɩɩɢɪɨɜɤɢ, ɬɨ ɟɫɬɶ, ɤɚɤ ɱɚɫɬɨ ɩɟɪɟɦɟɧɧɵɟ 

ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɧɬɟɪɜɚɥɨɜ [20].  

 

 

Ɋɢɫɭɧɨɤ 2 — ɉɪɢɦɟɪ ɝɢɫɬɨɝɪɚɦɦɵ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɫɬɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɚɮɢɱɟɫɤɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɱɚɫɬɨɬɵ ɩɨɩɚɞɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɚ 

ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɬɟɪɜɚɥɚ ɝɪɭɩɩɢɪɨɜɤɢ. 

Ƚɢɫɬɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɜɵɫɨɬɚ ɤɨɬɨɪɵɯ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɚɫɬɨɬɟ, ɚ ɲɢɪɢɧɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ (ɢɧɬɟɪɜɚɥ ɝɪɭɩɩɢɪɨɜɤɢ) 
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ɨɛɵɱɧɨ ɞɥɹ ɭɞɨɛɫɬɜɚ ɜɨɫɩɪɢɹɬɢɹ ɛɟɪɭɬ ɨɞɢɧɚɤɨɜɭɸ. Ɉɫɨɛɟɧɧɨ ɩɨɥɟɡɧɚ 

ɝɢɫɬɨɝɪɚɦɦɚ ɞɥɹ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɞɚɧɧɵɯ, ɧɚɩɪɢɦɟɪ, ɛɨɥɶɲɟ ɫɨɬɧɢ ɡɧɚɱɟɧɢɣ. 

ɇɚ ɩɪɨɫɬɨɣ ɝɢɫɬɨɝɪɚɦɦɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɱɚɫɬɨɬɵ ɡɧɚɱɟɧɢɣ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ, 

ɚ ɧɚ ɫɨɫɬɚɜɧɨɣ ɝɢɫɬɨɝɪɚɦɦɟ ɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɠɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɱɚɫɬɨɬɵ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ [18]. 

ɋɬɨɥɛɱɚɬɚɹ ɞɢɚɝɪɚɦɦɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 3, ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɵɯ, ɬɚɤɠɟ ɢɡɨɛɪɚɠɚɟɬ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɢɥɢ ɬɪёɯɦɟɪɧɵɯ 

ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ. Ʉɚɠɞɵɣ ɫɬɨɥɛɢɤ ɢɡɨɛɪɚɠɚɟɬ ɜɟɥɢɱɢɧɭ ɭɪɨɜɧɹ 

ɞɚɧɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɹɞɚ. ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɪɚɠɟɧɵ ɨɞɧɨɣ ɟɞɢɧɢɰɟɣ 

ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɞɚɧɧɨɝɨ ɪɹɞɚ [4]. 

 

 

 

Ɋɢɫɭɧɨɤ 3 — ɉɪɢɦɟɪ ɫɬɨɥɛɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ 

 

Ɋɚɡɧɨɜɢɞɧɨɫɬɹɦɢ ɫɬɨɥɛɱɚɬɵɯ ɞɢɚɝɪɚɦɦ ɹɜɥɹɸɬɫɹ ɥɢɧɟɣɧɵɟ (ɩɨɥɨɫɨɜɵɟ) 

ɞɢɚɝɪɚɦɦɵ. Ɉɧɢ ɨɬɥɢɱɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɨɥɛɢɤɨɜ. 

ɋɬɨɥɛɱɚɬɵɟ ɢ ɥɢɧɟɣɧɵɟ ɞɢɚɝɪɚɦɦɵ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ. ɋɬɨɥɛɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ 

ɦɨɝɭɬ ɢɡɨɛɪɚɠɚɬɶɫɹ ɢ ɝɪɭɩɩɚɦɢ (ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɨɞɧɨɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɫ ɪɚɡɧɨɣ ɪɚɡɦɟɪɧɨɫɬɶɸ ɜɚɪɶɢɪɭɸɳɢɯ ɩɪɢɡɧɚɤɨɜ). 

Ɉɛɪɚɡɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɛɱɚɬɵɯ ɢ ɥɢɧɟɣɧɵɯ ɞɢɚɝɪɚɦɦ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɫɨɛɨɣ ɧɟ ɬɨɥɶɤɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ, ɧɨ ɢ ɤɜɚɞɪɚɬɵ, ɬɪɟɭɝɨɥɶɧɢɤɢ ɢ ɬ. ɞ. [11]. 
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Ⱦɜɭɯɦɟɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɪɚɫɫɟɹɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɩɟɪɟɦɟɧɧɵɦɢ X ɢ Y (ɧɚɩɪɢɦɟɪ, ɜɟɫɨɦ 

ɢ ɪɨɫɬɨɦ ɱɟɥɨɜɟɤɚ, ɪɟɤɥɚɦɨɣ ɢ ɨɛɴɟɦɨɦ ɩɪɨɞɚɠ ɢ ɬ. ɞ.). 

Ɍɟɩɥɨɜɚɹ ɞɢɚɝɪɚɦɦɚ (heat map) (ɪɢɫɭɧɨɤ 4) ɫɪɚɜɧɢɜɚɟɬ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɢ 

ɧɚɛɨɪɚ ɞɚɧɧɵɯ, ɡɚɤɪɚɲɢɜɚɹ ɢɯ ɨɞɧɢɦ ɢɡ ɰɜɟɬɨɜ ɜ ɡɚɪɚɧɟɟ ɜɵɛɪɚɧɧɨɦ ɫɩɟɤɬɪɟ.  

 

Ɋɢɫɭɧɨɤ 4 — ɉɪɢɦɟɪ ɬɟɩɥɨɜɨɣ ɞɢɚɝɪɚɦɦɵ 

 

Ɉɫɧɨɜɨɣ ɹɜɥɹɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɢɥɢ ɞɪɭɝɚɹ ɞɢɚɝɪɚɦɦɚ, ɧɚ ɤɨɬɨɪɨɣ 

ɪɚɫɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ. ɐɜɟɬ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɩɚɪɚɦɟɬɪɚ ɢ ɧɚɤɥɚɞɵɜɚɟɬɫɹ 

ɜ ɜɢɞɟ ɩɹɬɟɧ. ȼɵɛɨɪ ɰɜɟɬɨɜɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɭɫɥɨɜɧɵɯ ɰɜɟɬɚɯ, ɥɢɛɨ ɜ ɨɬɬɟɧɤɚɯ ɫɟɪɨɝɨ, 

ɝɞɟ ɝɪɚɞɚɰɢɹ ɰɜɟɬɨɜɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɨɜɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɬ.ɟ. ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ ɜ ɧɚɛɨɪɟ ɞɚɧɧɵɯ 

ɡɚɞɚɸɬɫɹ ɩɨɥɹɪɧɵɟ ɰɜɟɬɚ (ɧɚɩɪɢɦɟɪ, ɫɢɧɢɣ ɢ ɤɪɚɫɧɵɣ), ɥɢɛɨ ɩɨɥɹɪɧɵɟ ɝɪɚɞɚɰɢɢ 

ɨɬɬɟɧɤɨɜ ɫɟɪɨɝɨ (ɛɟɥɵɣ ɢ ɱɟɪɧɵɣ) [12]. 

ɑɚɫɬɨ, ɟɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨ ɧɚɛɨɪɟ ɬɪɟɯɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɤɚɠɞɚɹ ɜɟɥɢɱɢɧɚ 

ɜ ɤɨɬɨɪɨɦ ɢɦɟɟɬ ɬɪɢ ɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɞɨɛɧɨɝɨ ɧɚɛɨɪɚ 

ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫɭɧɨɤ 5). 
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Ɋɢɫɭɧɨɤ 5 — ɉɪɢɦɟɪ ɩɨɜɟɪɯɧɨɫɬɢ ɮɭɧɤɰɢɢ 

 

Ɂɧɚɱɟɧɢɹ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɬɪɟɯ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɹɯ, ɜɩɨɫɥɟɞɫɬɜɢɢ 

ɢɧɬɟɪɩɨɥɢɪɭɸɬɫɹ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɡɚɱɚɫɬɭɸ ɩɪɢɦɟɧɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɥɨɜɧɵɯ ɰɜɟɬɨɜ.  

Ɍɪɟɯɦɟɪɧɵɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 6) ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪёɯɦɟɪɧɚɹ 

ɜɢɡɭɚɥɢɡɚɰɢɹ, ɫɩɪɨɟɰɢɪɨɜɚɧɧɚɹ ɧɚ ɩɥɨɫɤɨɫɬɶ, ɱɬɨ ɩɪɢɞɚёɬ ɟɣ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɱɟɪɬɵ ɢɥɢ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɨɛɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫɬɢ, 

ɜ ɤɨɬɨɪɨɣ ɞɚɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɢɦɟɧɹɟɬɫɹ [31]. 

 

Ɋɢɫɭɧɨɤ 6 — ɉɪɢɦɟɪ ɬɪɟɯɦɟɪɧɨɣ ɞɢɚɝɪɚɦɦɵ (ɫɩɪɚɜɚ) 

 

ȿɳɟ ɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɬɟɪɟɨɩɚɪɚ. ɋɬɟɪɟɨɩɚɪɚ 

(ɪɢɫɭɧɨɤ 7) ɟɫɬɶ ɧɢ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɩɚɪɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɥɨɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ 



22 
 

ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɨɛɴɟɤɬɚ (ɫɸɠɟɬɚ), ɢɦɟɸɳɚɹ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɢɡɨɛɪɚɠɟɧɢɹɦɢ, 

ɩɪɢɡɜɚɧɧɵɟ ɫɨɡɞɚɬɶ ɷɮɮɟɤɬ ɨɛɴёɦɚ [31].  

 

 

Ɋɢɫɭɧɨɤ 7 — ɉɪɢɦɟɪ ɫɬɟɪɟɨɩɚɪɵ 

 

ɗɮɮɟɤɬ ɜɨɡɧɢɤɚɟɬ ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɪɚɡɧɨɦ ɭɞɚɥɟɧɢɢ 

ɨɬ ɧɚɛɥɸɞɚɬɟɥɹ ɱɚɫɬɢ ɫɸɠɟɬɚ ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɩɪɚɜɨɦɭ ɢ ɥɟɜɨɦɭ ɝɥɚɡɭ) ɢɦɟɸɬ ɪɚɡɥɢɱɧɨɟ ɭɝɥɨɜɨɟ ɫɦɟɳɟɧɢɟ (ɩɚɪɚɥɥɚɤɫ). 

ɉɪɢ ɪɚɫɫɦɚɬɪɢɜɚɧɢɢ ɫɬɟɪɟɨɩɚɪɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɤɚɠɞɵɣ ɝɥɚɡ 

ɜɨɫɩɪɢɧɢɦɚɥ ɬɨɥɶɤɨ ɢɡɨɛɪɚɠɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɧɟɝɨ, ɫɨɡɞɚёɬɫɹ ɢɥɥɸɡɢɹ 

ɧɚɛɥɸɞɟɧɢɹ ɨɛɴёɦɧɨɣ ɤɚɪɬɢɧɵ (ɩɨ ɩɪɢɧɰɢɩɭ ɛɢɧɨɤɭɥɹɪɧɨɝɨ ɡɪɟɧɢɹ) [31]. 

ɉɨɩɵɬɤɢ ɫɨɡɞɚɧɢɹ ɩɟɪɜɵɯ ɫɬɟɪɟɨɢɡɨɛɪɚɠɟɧɢɣ ɛɵɥɢ ɩɪɟɞɩɪɢɧɢɦɚɥɢɫɶ 

ɧɚɱɢɧɚɹ ɫ ɫɟɪɟɞɢɧɵ XIX ɜɟɤɚ: ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɡɪɢɬɟɥɶɧɨɝɨ ɨɳɭɳɟɧɢɹ ɨɛɴɟɦɧɨɣ 

ɫɰɟɧɵ ɞɨɫɬɚɬɨɱɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɧɚ ɫɟɬɱɚɬɤɢ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɝɥɚɡ 

ɧɚɛɥɸɞɚɬɟɥɟɣ ɞɜɭɯ ɤɚɪɬɢɧ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɜɭɦɟɪɧɵɦ (ɩɥɨɫɤɢɦ) 

ɢɡɨɛɪɚɠɟɧɢɹɦ, ɪɟɝɢɫɬɪɢɪɭɟɦɵɦ ɪɚɡɧɟɫɟɧɧɵɦɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɧɚɛɥɸɞɚɬɟɥɹɦɢ. 

Ɂɚɱɚɫɬɭɸ, ɫɨɡɞɚɧɢɟ ɩɨɞɨɛɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɫɜɹɡɚɧɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɭɞɧɨɫɬɹɦɢ (ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɟɞɟɧɢɟ ɫɴɟɦɤɢ ɫ ɪɚɡɥɢɱɧɵɯ 

ɪɚɤɭɪɫɨɜ, ɨɰɢɮɪɨɜɤɚ ɬɪɟɯɦɟɪɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɚɧɢɦɚɰɢɣ ɞɜɭɦɹ 

ɜɢɪɬɭɚɥɶɧɵɦɢ ɜɢɞɟɨɤɚɦɟɪɚɦɢ ɢ ɬɚɤ ɞɚɥɟɟ), ɤɪɨɦɟ ɬɨɝɨ, ɩɪɨɰɟɞɭɪɚ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɚɤɠɟ ɜɵɡɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ [14]. 

ɉɨ-ɜɢɞɢɦɨɦɭ, ɨɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɪɟɲɟɧɢɣ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɫɧɨɜɟ ɡɚɞɚɱɢ 

ɫɬɚɬɢɱɟɫɤɢɯ ɚɧɢɦɢɪɨɜɚɧɧɵɯ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɜɢɡɭɚɥɢɡɚɰɢɣ ɞɥɹ ɦɚɫɫɨɜɨɝɨ 

https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B0%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BD%D0%BE%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B5_%D0%B7%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
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ɩɨɬɪɟɛɢɬɟɥɹ ɹɜɢɥɨɫɶ ɫɨɡɞɚɧɢɟ ɫɬɟɪɟɨɫɤɨɩɨɜ ɢ ɤɢɧɟɦɚɬɨɫɤɨɩɨɜ — ɭɫɬɪɨɣɫɬɜ, 

ɢɫɩɨɥɶɡɭɸɳɢɯ ɞɥɹ ɪɚɡɞɟɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɫɬɟɪɟɨɩɚɪ ɜ ɝɥɚɡɚ 

ɧɚɛɥɸɞɚɬɟɥɹ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɩɬɢɤɢ. 

ɋɨɜɪɟɦɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫɬɚɥɢ ɲɥɟɦɵ ɜɢɪɬɭɚɥɶɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɜ ɤɨɬɨɪɵɯ «ɩɪɚɜɨɟ» 

ɢ «ɥɟɜɨɟ» ɢɡɨɛɪɚɠɟɧɢɹ ɫɨɡɞɚɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɭɯ ɦɢɧɢɚɬɸɪɧɵɯ ɷɤɪɚɧɨɜ. 

ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨɞɨɛɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɨɟ 

ɪɚɡɪɟɲɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜɵɜɨɞɚ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɫɥɨɠɧɨɫɬɢ 

ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɫɩɨɫɨɛɚ ɨɛɳɟɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɫ ɨɛɭɱɚɟɦɨɣ 

ɚɭɞɢɬɨɪɢɟɣ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɥɢɲɶ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ 

ɪɟɠɢɦɟ ɫɭɳɟɫɬɜɟɧɧɨ ɫɞɟɪɠɢɜɚɸɬ ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, 

ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɜ ɬɪɚɞɢɰɢɨɧɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ. 

Ɉɞɧɚɤɨ, ɫɥɟɞɭɟɬ ɩɪɢɡɧɚɬɶ ɬɨ, ɱɬɨ ɩɟɪɫɩɟɤɬɢɜɚ ɜɧɟɞɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɝɥɭɛɨɤɨɝɨ 

ɩɨɝɪɭɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɜɢɪɬɭɚɥɶɧɵɣ ɦɢɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɧɟɦ ɡɚɤɨɧɵ, 

ɢɞɟɧɬɢɱɧɵɟ, ɥɢɛɨ ɨɬɥɢɱɚɸɳɢɟɫɹ, ɨɬɤɪɵɜɚɟɬ ɧɟɞɨɫɬɭɩɧɵɟ ɪɚɧɟɟ ɝɨɪɢɡɨɧɬɵ 

ɩɨɡɧɚɧɢɹ, ɬɜɨɪɱɟɫɬɜɚ ɢ ɨɛɭɱɟɧɢɹ [14]. 

Ʉ ɦɟɬɨɞɚɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɢɦɵɯ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜ ɚɭɞɢɬɨɪɢɢ 

ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɪɚɡɥɨɠɟɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ ɫɬɟɪɟɨɩɚɪ, ɩɪɨɟɰɢɪɭɟɦɵɯ ɧɚ ɷɤɪɚɧɵ. Ⱥɧɚɝɥɢɮɢɱɟɫɤɢɣ ɦɟɬɨɞ 

(ɪɢɫɭɧɨɤ 8), ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɯɪɨɦɚɬɢɱɟɫɤɨɣ ɫɟɥɟɤɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ 

ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɝɥɚɡ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɩɨɦɨɳɢ ɨɱɤɨɜ ɫ ɤɪɚɫɧɨ-ɫɢɧɢɦɢ 

ɢɥɢ ɤɪɚɫɧɨ-ɡɟɥɟɧɵɦɢ ɫɜɟɬɨɮɢɥɶɬɪɚɦɢ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ 

ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɜɨɩɥɨɳɟɧɢɸ, ɜɜɢɞɭ ɩɪɨɫɬɨɬɵ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɵɯ 

ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɪɟɞɫɬɜ ɩɪɨɫɦɨɬɪɚ. ɂɦɟɹ ɞɚɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɚɧɚɝɥɢɮɢɱɟɫɤɢɣ 

ɦɟɬɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɥɭɱɢɥ ɞɨɜɨɥɶɧɨ 

ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɞɚɜɧɨ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɩɪɚɤɬɢɤɟ. 
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Ɋɢɫɭɧɨɤ 8 — Ⱥɧɚɝɥɢɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ  

 

ɉɟɪɟɞɚɜɚɟɦɨɟ ɧɚ ɷɤɪɚɧ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɩɟɪɩɨɡɢɰɢɸ 

ɞɜɭɯ ɤɜɚɡɢɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɢɯ ɫɥɚɣɞɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɰɜɟɬɚɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɦɚɤɫɢɦɭɦɚɦɢ ɩɪɨɩɭɫɤɚɧɢɹ ɮɢɥɶɬɪɨɜ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 

ɮɚɣɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɢɦɟɸɳɟɟ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɣ 

ɢɧɬɟɪɮɟɣɫ ɢ ɧɟ ɬɪɟɛɭɸɳɟɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɲɢɪɨɤɢɣ ɜɵɛɨɪ ɩɪɨɝɪɚɦɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɚɧɚɝɥɢɮɢɱɟɫɤɢɯ ɫɬɟɪɟɨɩɚɪ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ 

ɰɜɟɬɨɩɟɪɟɞɚɱɢ ɢ ɢɡɥɢɲɧɹɹ ɭɬɨɦɥɹɟɦɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɨɬɥɢɱɧɨɣ 

ɨɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɩɚɥɢɬɪɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɬɟɪɟɨɩɚɪɭ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ɏɨɪɦɢɪɭɟɦɨɟ ɨɛɴёɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɛɥɚɝɨɞɚɪɹ ɷɮɮɟɤɬɭ, ɨɛɭɫɥɨɜɥɟɧɧɨɦɭ 

ɛɢɧɨɤɭɥɹɪɧɵɦ ɫɦɟɲɟɧɢɟɦ ɰɜɟɬɨɜ, ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɨɬɨɧɧɵɦ 

ɢɥɢ (ɩɪɢ ɨɩɪɟɞɟɥёɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɹɪɤɨɫɬɟɣ) ɚɯɪɨɦɚɬɢɱɟɫɤɢɦ. 

ɉɪɢɜɵɤɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɜɨɫɩɪɢɹɬɢɹ ɩɪɨɢɫɯɨɞɢɬ 

ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ. Ɉɞɧɚɤɨ, ɩɨɫɥɟ ɧɟ ɫɬɨɥɶ ɞɨɥɝɨɝɨ (ɨɤɨɥɨ 15 ɦɢɧɭɬ) ɩɪɟɛɵɜɚɧɢɹ 

ɜ ɚɧɚɝɥɢɮɢɱɟɫɤɢɯ ɨɱɤɚɯ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ (ɩɨɪɹɞɤɚ ɩɨɥɭɱɚɫɚ) 

ɜɪɟɦɹ ɜɨɡɧɢɤɚɟɬ ɨɳɭɳɟɧɢɟ ɞɢɫɤɨɦɮɨɪɬɚ ɨɬ ɜɨɫɩɪɢɹɬɢɹ ɨɛɵɱɧɨɝɨ ɦɢɪɚ 

ɢ ɫɧɢɠɚɟɬɫɹ ɰɜɟɬɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɟɝɚɬɢɜɧɵɟ ɮɚɤɬɨɪɵ 

ɹɜɢɥɢɫɶ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɩɪɢɡɧɚɧɢɹ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ, 

ɤɚɤ ɨɞɧɨɝɨ ɢɡ ɫɩɨɫɨɛɨɜ ɞɟɦɨɧɫɬɪɚɰɢɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ. 
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ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɚɧɚɝɥɢɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɩɪɢɡɧɚɧ ɩɪɢɝɨɞɧɵɦ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ 

ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɛɴɟɦɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɫɰɟɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɞɟɦɨɧɫɬɪɚɰɢɣ. Ȼɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ ɬɪɟɯɦɟɪɧɵɯ ɜɢɡɭɚɥɢɡɚɰɢɣ 

ɜ ɨɛɭɱɟɧɢɢ ɛɵɥ ɩɪɢɡɧɚɧ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɣ ɦɟɬɨɞ. ɂɡɨɛɪɚɠɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ 

ɫɬɟɪɟɨɩɚɪɵ, ɫɨɡɞɚɸɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɫɜɟɬɨɜɵɦɢ ɩɭɱɤɚɦɢ ɫ ɥɢɧɟɣɧɵɦɢ, 

ɥɢɛɨ ɤɪɭɝɨɜɵɦɢ ɩɨɥɹɪɢɡɚɰɢɹɦɢ, ɪɚɡɞɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɯ ɨɱɤɨɜ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚ ɷɤɪɚɧɟ ɩɚɪɵ 

ɫɥɚɛɨ ɪɚɡɧɟɫɟɧɧɵɯ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɨɛɵɤɧɨɜɟɧɧɵɟ ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɩɪɨɟɤɬɨɪɵ, ɮɨɪɦɢɪɭɸɳɢɟ ɢɡɨɛɪɚɠɟɧɢɢ 

ɜ ɧɟɩɨɥɹɪɢɡɨɜɚɧɧɵɯ ɩɭɱɤɚɯ ɫɜɟɬɚ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ 

ɱɟɪɟɡ ɩɨɥɹɪɢɡɚɬɨɪɵ, ɩɪɢɯɨɞɹɬ ɜ ɫɨɫɬɨɹɧɢɹ ɫ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɦɢ 

ɩɨɥɹɪɢɡɚɰɢɹɦɢ (ɥɢɧɟɣɧɵɦɢ ɢɥɢ ɤɪɭɝɨɜɵɦɢ) [14]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɧɟɣɧɨɣ 

ɩɨɥɹɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɱɟɫɬɜɚ ɪɚɡɞɟɥɟɧɢɢ 

ɢɡɨɛɪɚɠɟɧɢɣ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɝɨɥɨɜɵ ɧɚɛɥɸɞɚɬɟɥɹ, ɱɬɨ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɪɭɝɨɜɨɣ ɩɨɥɹɪɢɡɚɰɢɢ. ɉɨɞɨɛɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɤɪɵɬɢɹ ɜ ɫɥɭɱɚɟ ɧɨɪɦɚɥɶɧɨɝɨ (ɢɥɢ ɩɨɱɬɢ ɧɨɪɦɚɥɶɧɨɝɨ) 

ɩɚɞɟɧɢɢ ɫɜɟɬɚ ɧɚ ɩɥɨɫɤɨɫɬɶ ɩɪɨɟɰɢɪɨɜɚɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɱɟɪɟɞɭɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ ɞɟɦɨɧɫɬɪɚɰɢɣ 

ɤɚɞɪɨɜ ɫɬɟɪɟɨɩɚɪɵ, ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɜɭɯɩɪɨɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɢɜɨɞɹɳɟɣ ɤ ɩɪɨɛɥɟɦɟ ɫɜɟɞɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ʉɚɞɪɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɝɥɚɡ, ɦɨɝɭɬ ɪɚɡɞɟɥɹɬɶɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɚɤɬɢɜɧɵɯ ɨɱɤɨɜ ɡɚɬɜɨɪɧɨɝɨ ɬɢɩɚ ɫ ɦɨɞɭɥɢɪɭɟɦɨɣ ɩɪɨɡɪɚɱɧɨɫɬɶɸ, 

ɩɨɨɱɟɪɟɞɧɨ ɩɪɨɩɭɫɤɚɸɳɢɯ «ɩɪɚɜɨɟ» ɢ «ɥɟɜɨɟ» ɢɡɨɛɪɚɠɟɧɢɹ, ɥɢɛɨ ɩɚɫɫɢɜɧɵɯ 

ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɯ ɨɱɤɨɜ (ɱɟɪɟɡ ɛɵɫɬɪɨ ɩɟɪɟɤɥɸɱɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɡɦɟɧɹɸɳɟɟ 

ɫɨɫɬɨɹɧɢɟ ɩɨɥɹɪɢɡɚɰɢɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɨɫɥɟɞɭɸɳɢɯ ɤɚɞɪɨɜ, ɩɪɨɩɭɫɤɚɟɬɫɹ 

ɩɪɟɞɦɟɬɧɵɣ ɫɜɟɬɨɜɨɣ ɩɭɱɨɤ ɫ ɩɪɨɟɤɬɨɪɚ). ɉɪɨɛɥɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɤɚɱɟɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɬɚɤɢɯ ɫɯɟɦɚɯ ɪɟɲɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ 

ɤɚɞɪɨɜ, ɱɬɨ, ɨɞɧɚɤɨ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɨ ɞɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɉɄ. Ȼɟɫɩɪɨɜɨɞɧɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɭɫɬɪɨɣɫɬɜ, 
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ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɢɧɮɪɚɤɪɚɫɧɵɯ ɞɚɬɱɢɤɨɜ, ɫɟɝɨɞɧɹ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɛɨɥɶɲɢɯ ɩɪɨɛɥɟɦ, ɧɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɭɫɬɚɧɨɜɥɟɧɢɹ ɟɞɢɧɨɣ ɱɚɫɬɨɬɵ 

ɫɦɟɧɵ ɤɚɞɪɨɜ ɢ ɨɛɳɟɝɨ ɞɥɹ ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ 

ɦɟɠɞɭ ɩɪɨɟɤɰɢɨɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɚɤɬɢɜɧɵɦɢ ɨɱɤɚɦɢ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɸɬɫɹ 

ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɭɱɪɟɠɞɟɧɢɹ, ɡɚɱɚɫɬɭɸ ɢɦɟɸɳɢɟ ɫɬɪɨɝɨ 

ɨɝɪɚɧɢɱɟɧɧɵɣ ɛɸɞɠɟɬ, ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤɨɝɨ ɤɚɤ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɫɢɧɯɪɨɧɧɵɣ ɦɨɞɭɥɹɬɨɪ 

ɩɨɥɹɪɢɡɚɰɢɢ, ɥɢɛɨ ɧɚɛɨɪɵ ɚɤɬɢɜɧɵɯ ɨɱɤɨɜ, ɨɤɚɡɵɜɚɟɬɫɹ ɫɨɪɚɡɦɟɪɧɨɣ ɫɬɨɢɦɨɫɬɢ 

ɜɬɨɪɨɝɨ ɩɪɨɟɤɬɨɪɚ ɞɥɹ ɫɬɟɪɟɨɩɚɪɵ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɧɢɬɨɪɚ ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɢɯ 

ɢɡɨɛɪɚɠɟɧɢɣ ɫɭɳɟɫɬɜɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ ɫɩɢɫɤɭ ɬɟɯɧɨɥɨɝɢɢ, 

ɬɚɤɢɟ ɤɚɤ ɪɚɡɦɟɳɟɧɢɟ ɞɜɭɯ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɱɟɬɧɵɯ ɢ ɧɟɱɟɬɧɵɯ ɫɬɪɨɤɚɯ ɷɤɪɚɧɧɨɣ 

ɪɚɡɜɟɪɬɤɢ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɩɪɢ ɩɨɦɨɳɢ ɷɤɪɚɧɧɨɣ ɦɚɫɤɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɨɪɬɨɝɨɧɚɥɶɧɵɟ ɩɨɥɹɪɢɡɚɰɢɢ ɢɡɥɭɱɟɧɢɹ ɨɬ ɫɬɪɨɤ, 

ɮɨɪɦɢɪɭɸɳɢɯ ɪɚɡɞɟɥɹɟɦɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

 

 1.5 ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɧɚ ɩɪɢɦɟɪɟ ɬɟɫɫɟɪɚɤɬɚ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɞɥɹ ɨɬɪɢɫɨɜɤɢ 

ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɤɭɛɚ, ɨɬɨɛɪɚɠɚɟɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ ɦɨɧɢɬɨɪɚ. Ⱦɚɧɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɬɟɪɟɫɧɨ ɬɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɜ ɞɜɢɠɟɧɢɢ ɮɢɝɭɪɭ 

ɜɵɫɨɤɨɣ ɪɚɡɦɟɪɧɨɫɬɢ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɩɨɪɹɞɤɚ 4). 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ ɫ ɪɚɡɴɹɫɧɟɧɢɹ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɱɟɬɵɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ɇɚ ɪɢɫɭɧɤɟ 9 ɩɨɤɚɡɚɧɨ 

ɨɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɞɧɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ, ɢɦɟɧɧɨ, ɨɫɶ OX, ɥɸɛɚɹ 

ɬɨɱɤɚ ɧɚ ɤɨɬɨɪɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɞɧɨɣ ɤɨɨɪɞɢɧɚɬɨɣ. 

 

 

Ɋɢɫɭɧɨɤ 9 — ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɞɧɨɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
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Ⱦɚɥɟɟ, ɟɫɥɢ ɩɪɨɜɟɫɬɢ ɨɫɶ OY ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ OX, ɩɨɥɭɱɢɬɫɹ 

ɞɜɭɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɬɨ ɟɫɬɶ ɩɥɨɫɤɨɫɬɶ XOY, ɥɸɛɚɹ ɬɨɱɤɚ ɧɚ ɤɨɬɨɪɨɣ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɜɭɦɹ ɤɨɨɪɞɢɧɚɬɚɦɢ — ɚɛɫɰɢɫɫɨɣ ɢ ɨɪɞɢɧɚɬɨɣ (ɪɢɫɭɧɨɤ 10). 

 

 

Ɋɢɫɭɧɨɤ 10 — ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɜɭɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 

ȿɫɥɢ ɩɪɨɜɟɫɬɢ ɨɫɶ OZ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɹɦ OX ɢ OY, ɩɨɥɭɱɢɬɫɹ 

ɬɪёɯɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɭ ɥɸɛɨɣ ɬɨɱɤɢ ɟɫɬɶ ɚɛɫɰɢɫɫɚ, ɨɪɞɢɧɚɬɚ 

ɢ ɚɩɩɥɢɤɚɬɚ (ɪɢɫɭɧɨɤ 11). 

 

 

Ɋɢɫɭɧɨɤ 11 — ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 

Ʌɨɝɢɱɧɨ, ɱɬɨ ɱɟɬɜёɪɬɚɹ ɨɫɶ, OQ, ɹɜɥɹɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɹɦ OX, OY 

ɢ OZ ɨɞɧɨɜɪɟɦɟɧɧɨ. Ɉɞɧɚɤɨ, ɧɟɜɨɡɦɨɠɧɨ ɬɨɱɧɨ ɩɨɫɬɪɨɢɬɶ ɩɨɞɨɛɧɭɸ ɨɫɶ, 

ɢ ɩɨɬɨɦɭ ɨɫɬɚёɬɫɹ ɬɨɥɶɤɨ ɩɨɩɵɬɚɬɶɫɹ ɟɟ ɩɪɟɞɫɬɚɜɢɬɶ (ɪɢɫɭɧɨɤ 12). ɍ ɤɚɠɞɨɣ 

ɬɨɱɤɢ ɜ ɱɟɬɵɪёɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɟɫɬɶ ɱɟɬɵɪɟ ɤɨɨɪɞɢɧɚɬɵ: x, y, z ɢ q. 
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Ɋɢɫɭɧɨɤ 12 — ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 

Ɍɟɩɟɪɶ ɫɥɟɞɭɟɬ ɩɨɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɤɚɤ ɨɛɪɚɡɭɟɬɫɹ ɤɭɛ ɜ ɱɟɬɵɪɟɯɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ (ɬɟɫɫɟɪɚɤɬ). ɇɚ ɪɢɫɭɧɤɟ 13 ɢɡɨɛɪɚɠɟɧɚ ɮɢɝɭɪɚ ɨɞɧɨɦɟɪɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ — ɥɢɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 13 — Ʌɢɧɢɹ ɜ ɨɞɧɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

 

ȿɫɥɢ ɫɞɟɥɚɬɶ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɟɪɟɧɨɫ ɞɚɧɧɨɣ ɥɢɧɢɢ ɜɞɨɥɶ ɨɫɢ OY, 

ɚ ɡɚɬɟɦ ɫɨɟɞɢɧɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɧɰɵ ɞɜɭɯ ɩɨɥɭɱɢɜɲɢɯɫɹ ɥɢɧɢɣ, 

ɩɨɥɭɱɢɬɫɹ ɤɜɚɞɪɚɬ (ɪɢɫɭɧɨɤ 14). 

 

 

Ɋɢɫɭɧɨɤ 14 — Ʉɜɚɞɪɚɬ, ɩɨɥɭɱɢɜɲɢɣɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɟɪɟɧɨɫɚ 

ɥɢɧɢɢ ɢɡ ɪɢɫɭɧɤɚ 13 ɜɞɨɥɶ ɨɫɢ OY  

 

Ⱥɧɚɥɨɝɢɱɧɨ, ɟɫɥɢ ɫɞɟɥɚɬɶ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɟɪɟɧɨɫ ɤɜɚɞɪɚɬɚ ɜɞɨɥɶ ɨɫɢ OZ 

ɢ ɫɨɟɞɢɧɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɲɢɧɵ, ɬɨ ɩɨɥɭɱɢɬɫɹ ɤɭɛ (ɪɢɫɭɧɨɤ 15). 
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Ɋɢɫɭɧɨɤ 15 — Ʉɭɛ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɟɪɟɧɨɫɚ 

ɤɜɚɞɪɚɬɚ ɜɞɨɥɶ ɨɫɢ OZ 

 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɟɪɟɧɨɫɚ ɤɭɛɚ ɜɞɨɥɶ ɤɨɨɪɞɢɧɚɬɧɨɣ ɨɫɢ OQ 

ɢ ɫɨɟɞɢɧɟɧɢɟ ɜɟɪɲɢɧ ɞɜɭɯ ɞɚɧɧɵɯ ɤɭɛɨɜ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɢɡɭɚɥɶɧɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɬɟɫɫɟɪɚɤɬɚ ɢɥɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɱɟɬɵɪɟɯɦɟɪɧɨɝɨ ɤɭɛɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 16. ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɜ ɬɟɫɫɟɪɚɤɬɟ, 

ɤɚɤ ɢ ɬɪɟɯɦɟɪɧɨɦ, ɥɢɧɢɢ ɢ ɩɥɨɫɤɨɫɬɢ, ɨɛɪɚɡɭɸɳɢɟ ɤɭɛ, ɥɢɛɨ ɩɚɪɚɥɥɟɥɶɧɵ, 

ɥɢɛɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɞɪɭɝ ɞɪɭɝɭ. 

 

 

Ɋɢɫɭɧɨɤ 16 — Ɍɟɫɫɟɪɚɤɬ, ɨɛɪɚɡɨɜɚɧɧɵɣ ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɟɪɟɧɨɫɚ 

ɤɭɛɚ ɜɞɨɥɶ ɨɫɢ OQ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɪɢɫɨɜɚɬɶ ɤɭɛ ɧɚ ɩɥɨɫɤɨɫɬɢ, ɫɥɟɞɭɟɬ 

ɟɝɨ ɫɩɪɨɟɰɢɪɨɜɚɬɶ. ɇɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 17.  
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Ɋɢɫɭɧɨɤ 17 — ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɟɤɰɢɢ ɤɭɛɚ ɧɚ ɩɥɨɫɤɨɫɬɶ 

 

ɋɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ, ɱɬɨ ɜ ɜɨɡɞɭɯɟ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɢɫɢɬ ɤɚɪɤɚɫɧɚɹ 

ɦɨɞɟɥɶ ɤɭɛɚ (ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ — ɩɪɨɜɨɥɨɱɧɚɹ, ɚ ɧɚɞ ɧɟɣ — ɥɚɦɩɨɱɤɚ. 

ȿɫɥɢ ɜɤɥɸɱɢɬɶ ɥɚɦɩɨɱɤɭ, ɨɛɜɟɫɬɢ ɤɚɪɚɧɞɚɲɨɦ ɬɟɧɶ ɨɬ ɤɭɛɚ, ɚ ɩɨɬɨɦ ɜɵɤɥɸɱɢɬɶ 

ɥɚɦɩɨɱɤɭ, ɬɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ ɢɡɨɛɪɚɠɟɧɚ ɩɪɨɟɤɰɢɹ ɤɭɛɚ. ȿɫɥɢ ɩɨɫɦɨɬɪɟɬɶ 

ɧɚ ɪɢɫɭɧɨɤ ɫ ɥɚɦɩɨɱɤɨɣ, ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɥɭɱɢ ɫɨɲɥɢɫɶ ɜ ɨɞɧɨɣ ɬɨɱɤɟ. 

Ⱦɚɧɧɚɹ ɬɨɱɤɚ ɧɚɡɵɜɚɟɬɫɹ ɬɨɱɤɨɣ ɫɯɨɞɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɩɪɨɟɤɰɢɢ (ɤɪɨɦɟ ɧɟɟ ɟɫɬɶ ɢ ɩɚɪɚɥɥɟɥɶɧɚɹ, ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɫɟ ɥɭɱɢ 

ɜ ɩɪɨɟɤɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵ ɞɪɭɝ ɞɪɭɝɭ. Ɋɟɡɭɥɶɬɚɬ — ɧɟ ɫɨɡɞɚёɬɫɹ ɨɳɭɳɟɧɢɹ 

ɨɛɴёɦɚ, ɨɞɧɚɤɨ, ɩɚɪɚɥɥɟɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɥɟɝɱɟ, ɢ, ɟɫɥɢ ɬɨɱɤɚ ɫɯɨɞɚ ɞɨɫɬɚɬɨɱɧɨ 

ɫɢɥɶɧɨ ɭɞɚɥɟɧɚ ɨɬ ɩɪɨɟɰɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɚɧɧɵɦɢ ɞɜɭɦɹ 

ɩɪɨɟɤɰɢɹɦɢ ɦɚɥɨɡɚɦɟɬɧɚ) [6]. ɑɬɨɛɵ ɫɩɪɨɟɰɢɪɨɜɚɬɶ ɞɚɧɧɭɸ ɬɨɱɤɭ ɧɚ ɞɚɧɧɭɸ 

ɩɥɨɫɤɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɬɨɱɤɭ ɫɯɨɞɚ, ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ ɩɪɹɦɭɸ ɱɟɪɟɡ ɬɨɱɤɭ ɫɯɨɞɚ 

ɢ ɞɚɧɧɭɸ ɬɨɱɤɭ, ɚ ɩɨɬɨɦ ɧɚɣɬɢ ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɥɭɱɢɜɲɟɣɫɹ ɩɪɹɦɨɣ 

ɢ ɩɥɨɫɤɨɫɬɢ. Ⱥ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɩɪɨɟɰɢɪɨɜɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɭɸ ɮɢɝɭɪɭ, ɧɚɩɪɢɦɟɪ, 

ɤɭɛ, ɧɭɠɧɨ ɫɩɪɨɟɰɢɪɨɜɚɬɶ ɤɚɠɞɭɸ ɟɝɨ ɜɟɪɲɢɧɭ, ɚ ɩɨɬɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɨɱɤɢ 

ɫɨɟɞɢɧɢɬɶ. ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɩɪɨɟɤɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɧɚ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ ɦɨɠɧɨ ɨɛɨɛɳɢɬɶ ɞɥɹ ɫɥɭɱɚɹ 4D → 3D, ɚ ɧɟ ɬɨɥɶɤɨ 3D → 2D. 

Ʉɚɤ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɱɟɥɨɜɟɤ, ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ, ɧɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɬɨɱɧɨ ɩɪɟɞɫɬɚɜɢɬɶ, ɤɚɤ ɜɵɝɥɹɞɢɬ ɨɫɶ OQ, ɪɚɜɧɨ ɤɚɤ ɢ ɬɟɫɫɟɪɚɤɬ. 

Ɉɞɧɚɤɨ, ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɨɝɪɚɧɢɱɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɧёɦ, ɫɩɪɨɟɰɢɪɨɜɚɜ 

ɟɝɨ ɧɚ ɨɛɴёɦ, ɚ ɡɚɬɟɦ, ɧɚɪɢɫɨɜɚɜ ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ. 
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Ɍɚɤɠɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɟɤɰɢɢ 

ɬɟɫɫɟɪɚɤɬɚ. ɇɚ ɪɢɫɭɧɤɟ 18 ɫɥɟɜɚ ɧɚɯɨɞɢɬɫɹ ɩɪɨɟɤɰɢɹ ɤɭɛɚ ɧɚ ɩɥɨɫɤɨɫɬɶ, 

ɚ ɫɩɪɚɜɚ — ɬɟɫɫɟɪɚɤɬɚ ɧɚ ɨɛɴёɦ. 

 

 

Ɋɢɫɭɧɨɤ 18 — ɉɪɨɟɤɰɢɹ ɤɭɛɚ ɧɚ ɩɥɨɫɤɨɫɬɶ (ɫɥɟɜɚ)  

ɢ ɬɟɫɫɟɪɚɤɬɚ ɧɚ ɨɛɴɟɦ (ɫɩɪɚɜɚ) 

 

Ⱦɚɧɧɵɟ ɩɪɨɟɤɰɢɢ ɞɨɜɨɥɶɧɨ ɫɯɨɠɢ: ɩɪɨɟɤɰɢɹ ɤɭɛɚ ɜɵɝɥɹɞɢɬ 

ɤɚɤ ɞɜɚ ɤɜɚɞɪɚɬɚ, ɦɚɥɟɧɶɤɢɣ ɢ ɛɨɥɶɲɨɣ, ɨɞɢɧ ɜɧɭɬɪɢ ɞɪɭɝɨɝɨ, ɢ ɭ ɤɨɬɨɪɵɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɲɢɧɵ ɫɨɟɞɢɧɟɧɵ ɥɢɧɢɹɦɢ. Ⱥ ɩɪɨɟɤɰɢɹ ɬɟɫɫɟɪɚɤɬɚ 

ɜɵɝɥɹɞɢɬ ɤɚɤ ɞɜɚ ɤɭɛɚ, ɦɚɥɟɧɶɤɢɣ ɢ ɛɨɥɶɲɨɣ, ɨɞɢɧ ɜɧɭɬɪɢ ɞɪɭɝɨɝɨ, ɢ ɭ ɤɨɬɨɪɵɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɲɢɧɵ ɫɨɟɞɢɧɟɧɵ. ɇɨ ɱɟɥɨɜɟɤ ɡɪɢɬɟɥɶɧɨ ɜɢɞɟɥ ɢ ɡɧɚɟɬ ɤɭɛ, 

ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɫɤɚɡɚɬɶ, ɱɬɨ ɢ ɦɚɥɟɧɶɤɢɣ ɤɜɚɞɪɚɬ, 

ɢ ɛɨɥɶɲɨɣ, ɢ ɱɟɬɵɪɟ ɬɪɚɩɟɰɢɢ ɫɜɟɪɯɭ, ɫɧɢɡɭ, ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɦɚɥɟɧɶɤɨɝɨ 

ɤɜɚɞɪɚɬɚ, ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɹɜɥɹɸɬɫɹ ɤɜɚɞɪɚɬɚɦɢ, ɩɪɢ ɱёɦ ɪɚɜɧɵɦɢ. 

Ʌɨɝɢɱɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɢ ɭ ɬɟɫɫɟɪɚɤɬɚ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɩɨɞɨɛɧɚɹ ɬɟɧɞɟɧɰɢɹ.  

Ⱦɚɧɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɩɨɫɨɛɧɚ ɧɟ ɬɨɥɶɤɨ ɨɬɪɢɫɨɜɵɜɚɬɶ 

ɩɪɨɟɤɰɢɸ ɬɟɫɫɟɪɚɤɬɚ ɧɚ ɨɛɴёɦ, ɧɨ ɢ ɜɪɚɳɚɬɶ ɟɝɨ. ɋɥɟɞɭɟɬ ɫɤɚɡɚɬɶ 

ɨ ɜɪɚɳɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ, 

ɱɬɨ ɤɭɛ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ OZ. Ɍɨɝɞɚ ɤɚɠɞɚɹ ɢɡ ɟɝɨ ɜɟɪɲɢɧ ɨɩɢɫɵɜɚɟɬ 

ɨɤɪɭɠɧɨɫɬɶ ɜɨɤɪɭɝ ɨɫɢ OZ (ɪɢɫɭɧɨɤ 19). 
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Ɋɢɫɭɧɨɤ 19 — ȼɪɚɳɟɧɢɟ ɤɭɛɚ ɜɨɤɪɭɝ ɨɫɢ OZ 

 

Ɉɤɪɭɠɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɢɝɭɪɭ ɩɥɨɫɤɭɸ. ɂ ɩɥɨɫɤɨɫɬɢ ɤɚɠɞɨɣ 

ɢɡ ɞɚɧɧɵɯ ɨɤɪɭɠɧɨɫɬɟɣ ɩɚɪɚɥɥɟɥɶɧɵ ɦɟɠɞɭ ɫɨɛɨɣ, ɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɩɚɪɚɥɥɟɥɶɧɵ ɩɥɨɫɤɨɫɬɢ XOY. Ɍɨ ɟɫɬɶ, ɫɥɟɞɭɟɬ ɝɨɜɨɪɢɬɶ ɧɟ ɬɨɥɶɤɨ ɨ ɜɪɚɳɟɧɢɢ 

ɜɨɤɪɭɝ ɨɫɢ OZ, ɚ ɟɳё ɨ ɜɪɚɳɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ XOY. 

Ʉɚɤ ɜɢɞɧɨ, ɭ ɬɨɱɟɤ, ɤɨɬɨɪɵɟ ɜɪɚɳɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ XOY ɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ 

ɚɛɫɰɢɫɫɚ ɢ ɨɪɞɢɧɚɬɚ, ɚɩɩɥɢɤɚɬɚ ɠɟ ɨɫɬɚёɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɫɥɟɞɭɟɬ 

ɝɨɜɨɪɢɬɶ ɨ ɜɪɚɳɟɧɢɢ ɜɨɤɪɭɝ ɩɪɹɦɨɣ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɫ ɬɪёɯɦɟɪɧɵɦ 

ɩɪɨɫɬɪɚɧɫɬɜɨɦ. ȼ ɞɜɭɦɟɪɧɨɦ ɜɫё ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɬɨɱɤɢ, ɜ ɱɟɬɵɪёɯɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɨɤɪɭɝ ɩɥɨɫɤɨɫɬɢ, ɜ ɩɹɬɢɦɟɪɧɨɦ — ɩɪɨɢɫɯɨɞɢɬ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ 

ɨɛɴёɦɚ. ɂ ɟɫɥɢ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɬɨɱɤɢ ɱɟɥɨɜɟɤ ɦɨɠɟɬ ɫɟɛɟ ɩɪɟɞɫɬɚɜɢɬɶ, 

ɬɨ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɩɥɨɫɤɨɫɬɢ ɢ ɨɛɴёɦɚ — ɛɨɥɟɟ ɬɪɭɞɨɟɦɤɚɹ ɩɪɨɰɟɞɭɪɚ. 

Ⱥ ɟɫɥɢ ɝɨɜɨɪɢɬɶ ɨ ɜɪɚɳɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ, ɬɨ ɬɨɝɞɚ ɜ ɥɸɛɨɦ n-ɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɬɨɱɤɚ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ [6]. 

ɋɥɟɞɭɟɬ ɫɤɚɡɚɬɶ ɨ ɦɚɬɪɢɰɟ ɩɨɜɨɪɨɬɚ, ɜ ɤɨɬɨɪɨɣ, ɩɪɢ ɭɦɧɨɠɟɧɢɢ ɬɨɱɤɢ 

ɧɚ ɫɨɛɫɬɜɟɧɧɨ ɫɚɦɭ ɦɚɬɪɢɰɭ, ɩɨɥɭɱɚɟɬɫɹ ɬɨɱɤɚ, ɩɨɜёɪɧɭɬɚɹ ɩɚɪɚɥɥɟɥɶɧɨ 

ɩɥɨɫɤɨɫɬɢ ɧɚ ɭɝɨɥ ϕ, ɱɬɨ, ɜ ɫɥɭɱɚɟ ɫ ɞɜɭɦɟɪɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ, 

ɜɵɝɥɹɞɢɬ ɩɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ (1): 

 

 ቆܿݏ݋ 𝜑 – 𝑖݊ 𝜑ݏ𝑖݊ 𝜑ݏ 𝜑 ݏ݋ܿ ቇ (1) 
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Ɏɨɪɦɭɥɵ (2) ɢ (3) ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɬɨɱɤɢ, ɩɨɜɟɪɧɭɬɨɣ ɧɚ ɭɝɨɥ ϕ: 

 

 

𝑎 𝜙ݔ = 𝜙 ݏ݋ܿ ∙ –𝑎ݔ 𝑖݊ 𝜙ݏ ∙  ,𝑎ݕ
𝑎 𝜙ݕ  = 𝑖݊ 𝜙ݏ ∙ 𝑎ݔ + 𝜙 ݏ݋ܿ ∙  ,𝑎ݕ

(2) 

 

(3) 

 

ɝɞɟ ݔ𝑎, ݕ𝑎 — ɚɛɫɰɢɫɫɚ ɢ ɨɪɞɢɧɚɬɚ ɬɨɱɤɢ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɟɪɧɭɬɶ; 

 .𝑎 𝜙 — ɤɨɨɪɞɢɧɚɬɵ ɭɠɟ ɩɨɜɟɪɧɭɬɨɣ ɬɨɱɤɢݕ ,𝑎 𝜙ݔ      

Ⱦɥɹ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɚɧɧɚɹ ɦɚɬɪɢɰɚ ɩɨɜɨɪɨɬɚ 

ɧɚ ɭɝɨɥ ϕ ɨɛɨɛɳɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (4): 

 

 (cos𝜑 – sin𝜑 Ͳsin𝜑 cos𝜑 ͲͲ Ͳ ͳ) (4) 

 

ȼɪɚɳɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ XOY. Ʉɨɨɪɞɢɧɚɬɚ Z, ɤɚɤ ɜɢɞɧɨ, 

ɧɟ ɦɟɧɹɟɬɫɹ, ɚ ɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ X ɢ Y (ɮɨɪɦɭɥɵ (5), (6), (7)): 

 

𝑎 𝜙ݔ  = 𝜙 ݏ݋ܿ ∙ –𝑎ݔ 𝑖݊ 𝜙ݏ ∙ 𝑎ݕ + 𝑎ݖ ∙ Ͳ, 
𝑎 𝜙ݕ  = 𝑖݊ 𝜙ݏ ∙ 𝑎ݔ + 𝜙 ݏ݋ܿ ∙ 𝑎ݕ + 𝑎ݖ ∙ Ͳ, 

𝑎 𝜙ݖ  = 𝑎ݔ ∙ Ͳ + 𝑎ݕ ∙ Ͳ + 𝑎ݖ ∙ ͳ, 

(5) 

 

(6) 

 

(7) 

 

ɝɞɟ, ɩɨ ɫɭɬɢ, za ϕ = za. Ɇɚɬɪɢɰɚ ɩɨɜɨɪɨɬɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɝɥɹɞɢɬ (8): 

 

 (cos𝜑 Ͳ – sin𝜑Ͳ ͳ Ͳsin𝜑 Ͳ cos𝜑 ) (8) 
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ȼɪɚɳɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ XOZ, ɨɫɧɨɜɚɧɨ ɧɚ ɮɨɪɦɭɥɚɯ (9), (10) ɢ (11): 

 

𝑎 𝜙ݔ  = 𝜙 ݏ݋ܿ ∙ –𝑎ݔ 𝑖݊ 𝜙ݏ ∙ 𝑎ݖ + 𝑎ݕ ∙ Ͳ, 
𝑎 𝜙ݕ  = 𝑎ݔ ∙ Ͳ + 𝑎ݕ ∙ ͳ + 𝑎ݖ ∙ Ͳ, 

𝑎 𝜙ݖ  = 𝑖݊ 𝜙ݏ ∙ 𝑎ݔ + 𝑎ݕ ∙ Ͳ + 𝜙 ݏ݋ܿ ∙  .𝑎ݖ

(9) 

 

(10) 

 

(11) 

 

Ⱦɥɹ 4-ɝɨ ɢɡɦɟɪɟɧɢɹ ɦɚɬɪɢɰɚ ɩɨɜɨɪɨɬɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (12): 

 

 ( 
 ͳ Ͳ Ͳ ͲͲ cos𝜑 – sin𝜑 ͲͲ sin𝜑 cos𝜑 ͲͲ Ͳ Ͳ ͳ) 

 
 (12) 

 

ɉɪɨɟɤɰɢɹ ɬɟɫɫɟɪɚɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ, ɩɨɤɚɡɚɧɧɨɦɭ 

ɧɚ ɪɢɫɭɧɤɟ 20 ɢ ɨɩɢɫɚɧɧɨɦɭ ɞɚɥɟɟ. 

 

 

Ɋɢɫɭɧɨɤ 20 — ɉɪɢɧɰɢɩ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɟɤɰɢɢ 
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Ɍɨɱɤɚ ݋݌𝑣 — Point of view (ɬɨɱɤɚ ɡɪɟɧɢɹ), ݌ݐ݌ — Point to project 

(ɬɨɱɤɚ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɩɪɨɟɰɢɪɨɜɚɬɶ), ɚ ptp` — ɢɫɤɨɦɚɹ ɬɨɱɤɚ ɧɚ ɨɫɢ OX. 

ɍɝɥɵ ݋݌𝑣ܤ݌ݐ݌ ɢ ܣ`݌ݐ݌݌ݐ݌ ɪɚɜɧɵ ɤɚɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ (ɩɭɧɤɬɢɪɧɚɹ ɥɢɧɢɹ 

ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɢ OX, ɩɪɹɦɚɹ ݋݌𝑣݌ݐ݌ — ɫɟɤɭɳɚɹ). Ɂɧɚɱɟɧɢɟ x ɜ ɬɨɱɤɟ ݌ݐ݌` ɪɚɜɧɨ 

ɡɧɚɱɟɧɢɸ x ɜ ɬɨɱɤɟ ݌ݐ݌ ɡɚ ɦɢɧɭɫɨɦ ɞɥɢɧɵ ɨɬɪɟɡɤɚ ܣ`݌ݐ݌. Ⱦɚɧɧɵɣ ɨɬɪɟɡɨɤ 

ɜɨɡɦɨɠɧɨ ɧɚɣɬɢ ɢɡ ɬɪɟɭɝɨɥɶɧɢɤɚ ܣ`݌ݐ݌ :ܣ`݌ݐ݌݌ݐ݌ =  .ܣ`݌ݐ݌݌ݐ݌ 𝑔ݐ/ܣ݌ݐ݌ 

Ɍɚɧɝɟɧɫ ɭɝɥɚ  ݐ𝑔 ܣ`݌ݐ݌݌ݐ݌ =  ሺܻ݋݌𝑣 – ሻ݌ݐ݌ܻ  ∙ ሺܺ݋݌𝑣 – `݌ݐ݌ܺ :ሻ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ݌ݐ݌ܺ = – ݌ݐ݌ܺ  .ܣ`݌ݐ݌݌ݐ݌ 𝑔ݐ /݌ݐ݌ܻ

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɩɪɨɟɰɢɪɨɜɚɬɶ ɬɨɱɤɭ ɬɪёɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɧɚ ɩɥɨɫɤɨɫɬɶ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɟ ɩɥɨɫɤɨɫɬɢ — XOZ ɢ YOZ, ɢ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɧɢɯ 

ɪɟɲɚɟɬɫɹ ɞɚɧɧɚɹ ɡɚɞɚɱɚ. ȼ ɫɥɭɱɚɟ ɱɟɬɵɪёɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɥɟɞɭɟɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɭɠɟ ɬɪɢ ɩɥɨɫɤɨɫɬɢ: XOQ, YOQ ɢ ZOQ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ:  

1) ɢɧɢɰɢɚɥɢɡɢɪɭɸɬɫɹ ɲɟɫɬɧɚɞɰɚɬɶ ɜɟɪɲɢɧ ɬɟɫɫɟɪɚɤɬɚ;  

2) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɜɟɞёɧɧɵɯ ɤɨɦɚɧɞ ɬɟɫɫɟɪɚɤɬ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ; 

3) ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɟɰɢɪɨɜɚɧɢɟ ɧɚ ɨɛɴɟɦ; 

4) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɜɟɞёɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɤɨɦɚɧɞ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ 

ɩɪɨɟɤɰɢɹ ɬɟɫɫɟɪɚɤɬɚ ɧɚ ɨɛɴɟɦ; 

5) ɬɟɫɫɟɪɚɤɬ ɩɪɨɟɰɢɪɭɟɬɫɹ ɧɚ ɩɥɨɫɤɨɫɬɶ; 

6) ɬɟɫɫɟɪɚɤɬ ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ. 

Ɍɚɤɠɟ, ɜ ɩɪɨɝɪɚɦɦɟ, ɩɨɦɢɦɨ ɩɨɜɨɪɨɬɚ ɢ ɩɪɨɟɤɰɢɢ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɬɪɢɫɨɜɤɢ ɚɧɚɝɥɢɮɚ, ɩɨɞɫɜɟɱɢɜɚɧɢɹ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɫɦɨɬɪɚ, ɨɞɧɨɣ ɢɡ ɝɪɚɧɟɣ 

ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ, ɪɟɝɭɥɹɰɢɹ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ — «ɝɥɚɡ» ɢ ɭɦɟɧɶɲɟɧɢɟ 

ɢɥɢ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɜɨɪɨɬɚ. 

Ɋɚɛɨɱɟɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 21, ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɩɨɫɬɪɨɟɧɧɨɣ ɤɚɪɤɚɫɧɨɣ ɦɨɞɟɥɶɸ ɬɟɫɫɟɪɚɤɬɚ, ɜɫɟ ɞɟɣɫɬɜɢɹ ɩɨ ɜɪɚɳɟɧɢɸ ɤɭɛɚ, 

ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɪɚɡɥɢɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɪɚɳɟɧɢɹ, 

ɚ ɬɚɤɠɟ ɜɤɥɸɱɟɧɢɸ ɪɟɠɢɦɚ ɫɬɟɪɟɨ, ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɭɩɪɚɜɥɹɸɳɢɯ ɤɥɚɜɢɲ ɧɚ ɤɥɚɜɢɚɬɭɪɟ.  
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Ɋɢɫɭɧɨɤ 21 — Ɋɚɛɨɱɟɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ 

 

ȼɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ ɩɨɡɜɨɥɹɸɬ ɨɬɨɛɪɚɠɚɬɶ ɬɟɫɫɟɪɚɤɬ ɜ ɪɟɠɢɦɟ 

ɫɬɟɪɟɨ (ɪɢɫɭɧɨɤ 22), ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɩɪɨɫɦɨɬɪɚ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɷɮɮɟɤɬɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ (3D-ɨɱɤɢ ɢ ɬ. ɞ.). 

 

 

Ɋɢɫɭɧɨɤ 22 — ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɟɪɟɨɷɮɮɟɤɬɚ 

 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɱɟɥɨɜɟɤɭ, 

ɢɫɩɨɥɶɡɭɸɳɟɦɭ ɟɟ, ɛɨɥɟɟ ɨɫɧɨɜɚɬɟɥɶɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɱɟɬɵɪɟɯɦɟɪɧɵɦ 

ɩɪɨɫɬɪɚɧɫɬɜɨɦ. ȿɫɥɢ ɪɚɫɫɭɠɞɚɬɶ ɨɛ ɢɡɭɱɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢ ɫɩɨɫɨɛɚɯ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɦɧɨɝɢɟ ɢɡ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
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ɢɫɬɨɪɢɱɟɫɤɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɬɢɩɵ 

ɢ ɫɩɟɰɢɮɢɤɭ ɞɚɧɧɵɯ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɞɚɧɧɵɟ, ɫɜɨɛɨɞɧɨ ɜɢɡɭɚɥɢɡɢɪɭɟɦɵɟ 

ɫ ɩɨɦɨɳɶɸ ɨɞɧɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɦɨɝɭɬ ɛɵɬɶ ɚɛɫɨɥɸɬɧɨ ɧɟɱɢɬɚɟɦɵɦɢ 

ɩɪɢ ɩɨɩɵɬɤɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɩɨɫɨɛɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ [28]. 

   

 1.6 ɉɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɪɚɛɨɬɤɨɣ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɞɚɧɧɵɯ 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɩɪɨɛɥɟɦ ɚɧɚɥɢɡɚ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɩɨɫɥɟɞɭɸɳɟɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɪɚɡɧɵɯ ɪɚɡɦɟɪɧɨɫɬɟɣ ɬɨɩɨɥɨɝɢɱɟɫɤɢ ɧɟɷɤɜɢɜɚɥɟɧɬɧɵ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɥɸɛɨɣ 

ɜɢɞ ɨɬɨɛɪɚɠɟɧɢɹ ɢɫɤɚɠɚɟɬ ɝɟɨɦɟɬɪɢɸ ɦɧɨɝɨɦɟɪɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɬɟɪɹɟɬɫɹ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ, ɢɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɫɜɨɣɫɬɜɨ ɧɟɩɪɟɪɵɜɧɨɫɬɢ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɧɟ ɭɞɚёɬɫɹ ɩɨɫɬɪɨɢɬɶ 

ɦɟɬɨɞɵ, ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɜɫɟɯ ɡɚɞɚɱ ɜɢɡɭɚɥɢɡɚɰɢɢ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɩɨɫɨɛɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, 

ɜɵɞɟɥɹɸɳɢɯ ɜɚɠɧɭɸ, ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɚɤɬɭɚɥɶɧɭɸ 

ɡɚɞɚɱɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɤɚɡɵɜɚɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ 

ɦɟɬɨɞɨɜ, ɨɛɴɟɞɢɧёɧɧɵɯ ɜ ɫɢɫɬɟɦɭ ɜɢɡɭɚɥɢɡɚɰɢɢ [11, 15, 22].  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɨɞɯɨɞɨɜ ɤ ɚɧɚɥɢɡɭ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ: ɤɥɚɫɫɢɱɟɫɤɢɣ (ɫɤɚɥɹɪɧɵɣ); ɩɨɞɯɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 

ɚɧɚɥɢɡɚ; ɜɟɤɬɨɪɧɨ-ɦɚɬɪɢɱɧɵɣ; ɬɟɧɡɨɪɧɵɣ; ɦɧɨɝɨɦɟɪɧɨ-ɦɚɬɪɢɱɧɵɣ. 

Ʉɥɚɫɫɢɱɟɫɤɢɣ ɢɥɢ ɫɤɚɥɹɪɧɵɣ ɩɨɞɯɨɞ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɢɦɟɸɳɢɣɫɹ 

ɧɚɛɨɪ ɞɚɧɧɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɤɚɥɹɪɧɵɯ ɱɢɫɟɥ 

ɢɥɢ ɩɟɪɟɦɟɧɧɵɯ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɚɧɧɵɯ ɫɬɪɨɢɬɫɹ ɤɚɤ ɫɨɨɬɧɨɲɟɧɢɟ, 

ɫɜɹɡɵɜɚɸɳɟɟ ɦɟɠɞɭ ɫɨɛɨɣ ɨɬɞɟɥɶɧɵɟ ɫɤɚɥɹɪɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. 

Ɍɟɨɪɟɬɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɤɥɚɫɫɢɱɟɫɤɢɣ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. Ʉɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɚɧɚɥɢɡɭ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɝɪɨɦɨɡɞɤɨɫɬɶ (ɧɟɨɛɨɡɪɢɦɨɫɬɶ) ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɦɨɞɟɥɟɣ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɟɝɨ ɩɨɦɨɳɶɸ; ɨɬɫɭɬɫɬɜɢɟ ɚɧɚɥɨɝɢɢ 
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ɫ ɨɞɧɨɦɟɪɧɵɦ ɫɥɭɱɚɟɦ; ɫɥɚɛɚɹ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɫɬɶ; ɨɬɫɭɬɫɬɜɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 

ɨɛɳɧɨɫɬɢ; ɨɬɫɭɬɫɬɜɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɨɛɳɧɨɫɬɢ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ 

ɦɨɞɟɥɢ, ɞɥɹ ɥɸɛɨɝɨ ɱɢɫɥɚ ɩɟɪɟɦɟɧɧɵɯ ɢɯ ɫɬɟɩɟɧɟɣ ɛɟɡ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɨɛɳɧɨɫɬɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɨɬɫɭɬɫɬɜɢɟ 

ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɨɛɳɧɨɫɬɢ. Ɉɞɧɚɤɨ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɨɛɳɧɨɫɬɶ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɚɥɝɨɪɢɬɦɢɱɟɫɤɭɸ ɯɨɬɹ ɛɵ ɩɨɬɨɦɭ, ɱɬɨ ɦɨɞɟɥɶ, ɨɛɥɚɞɚɸɳɚɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 

ɨɛɳɧɨɫɬɶɸ, ɦɨɠɟɬ ɩɥɨɯɨ ɮɨɪɦɚɥɢɡɨɜɚɬɶɫɹ [19, 22]. 

Ⱦɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɱɢɫɥɚ ɢɡɦɟɪɟɧɢɣ ɪɟɚɥɢɡɚɰɢɹ ɨɛɳɟɣ ɫɯɟɦɵ ɚɧɚɥɢɡɚ 

ɞɚɧɧɵɯ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɩɨɬɨɦɭ, ɱɬɨ ɱɟɥɨɜɟɤ, ɫɭɳɟɫɬɜɭɹ ɜ ɬɪɟɯɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɛɥɚɞɚɟɬ ɭɤɥɚɞɵɜɚɸɳɢɦɢɫɹ ɜ ɫɨɡɧɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 

ɨɛɪɚɡɚɦɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜ ɫ ɱɢɫɥɨɦ ɢɡɦɟɪɟɧɢɣ n ≤ 3. 

Ⱦɥɹ ɦɧɨɝɨɦɟɪɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɫ ɱɢɫɥɨɦ ɢɡɦɟɪɟɧɢɣ n > 3 ɩɨɞɨɛɧɵɯ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ ɭ ɱɟɥɨɜɟɤɚ ɧɟɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɢɦɟɟɬɫɹ 

ɢ ɧɚɞɟɠɧɵɯ ɦɟɬɨɞɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 

ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɤɪɨɦɟ ɩɪɨɟɰɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜɨ ɜɥɨɠɟɧɧɵɟ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɱɢɫɥɨɦ ɢɡɦɟɪɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɨɜɚɬɶ ɨɛɳɭɸ ɫɯɟɦɭ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɞɥɹ ɫɥɭɱɚɟɜ 

ɦɧɨɝɨɦɟɪɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɨɫɬɚɸɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɞɚɧɧɵɯ: ɦɟɬɨɞɵ ɢ ɩɨɞɯɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɧɢɡɢɬɶ ɪɚɡɦɟɪɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɨ ɫɬɚɧɞɚɪɬɧɨɣ ɢ ɩɨɩɵɬɤɢ ɩɨɫɬɪɨɟɧɢɹ ɜɢɡɭɚɥɶɧɨɣ ɤɨɧɰɟɩɰɢɢ 

ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ [15]. 

ɋɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ 

ɢ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ: ɚɧɚɥɢɡ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ, 

ɤɚɧɨɧɢɱɟɫɤɚɹ ɤɨɪɪɟɥɹɰɢɹ, ɤɪɨɦɟ ɬɨɝɨ, ɢɦɟɸɬ ɦɟɫɬɨ ɛɵɬɶ ɞɢɫɤɪɟɬɧɨ-ɤɨɫɢɧɭɫɧɨɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢ ɜɟɣɜɥɟɬ-ɚɧɚɥɢɡ: ɞɢɫɤɪɢɦɢɧɚɧɬɧɵɣ ɢ ɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡɵ, 

ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ ɫɨɨɬɜɟɬɫɬɜɢɣ, ɦɧɨɝɨɦɟɪɧɨɟ ɦɟɬɪɢɱɟɫɤɨɟ ɢ ɧɟɦɟɬɪɢɱɟɫɤɨɟ 

ɲɤɚɥɢɪɨɜɚɧɢɟ ɢ ɬɚɤ ɞɚɥɟɟ [11]. 

Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɤɚɠɞɚɹ ɢɡ ɢɦɟɸɳɢɯɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɭɱɟɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɛɭɞɟɬ ɫɬɚɧɨɜɢɬɶɫɹ ɜɫɟ ɦɟɧɟɟ ɢɧɮɨɪɦɚɬɢɜɧɨɣ 

ɢ «ɱɢɬɚɟɦɨɣ» ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɞɚɧɧɵɯ. 
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Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ, ɧɚɡɵɜɚɟɦɚɹ «ɩɪɨɤɥɹɬɢɟɦ ɪɚɡɦɟɪɧɨɫɬɢ», ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, 

ɨɫɬɚɟɬɫɹ ɧɟɪɟɲɟɧɧɨɣ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɞɥɹ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɩɨ 

ɜɫɟɦɭ ɦɢɪɭ.   ɍɜɟɥɢɱɟɧɢɟ ɪɚɡɦɟɪɧɨɫɬɢ ɞɚɧɧɵɯ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɥɨɠɧɨɫɬɢ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɢ ɫɧɢɠɟɧɢɸ «ɰɟɧɧɨɫɬɢ» ɞɚɧɧɵɯ, ɬɚɤ ɤɚɤ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɪɚɡɦɟɪɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɯ, ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɚɤ 

ɧɚɡɵɜɚɟɦɨɝɨ «ɲɭɦɚ» ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɧɚɱɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ. Ⱦ. ɋɤɨɬɬ 

ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɷɬɭ ɩɪɨɛɥɟɦɭ ɤɚɤ «ɩɪɨɤɥɹɬɢɟ ɪɚɡɦɟɪɧɨɫɬɢ» [30]. 

ɉɨ ɦɧɟɧɢɸ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɨɞɧɢɦ ɢɯ ɩɨɞɯɨɞɨɜ ɤ ɫɧɢɠɟɧɢɸ 

ɨɛɴɟɦɨɜ ɞɚɧɧɵɯ ɢ ɢɯ ɪɚɡɦɟɪɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɵɱɥɟɧɟɧɢɟ ɢɡ «ɜɨɪɨɯɚ» 

ɧɟɨɛɪɚɛɨɬɚɧɧɵɯ ɞɚɧɧɵɯ ɬɨɥɶɤɨ ɢɯ ɱɚɫɬɢ, ɧɭɠɧɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɬɨɝɞɚ, ɤɨɝɞɚ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɟɡ ɪɢɫɤɚ ɩɨɬɟɪɢ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɢɥɢ ɟɫɥɢ 

ɜɨɡɦɨɠɧɵɟ ɩɨɬɟɪɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɧɚ ɨɫɧɨɜɟ ɚɩɪɢɨɪɧɵɯ ɢ ɚɩɨɫɬɟɪɢɨɪɧɵɯ 

ɨɰɟɧɨɤ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɟɬɨɞɨɜ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɢɦɟɸɬ ɦɟɫɬɨ 

ɧɟɨɛɪɚɬɢɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ.  
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 2 Чɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ ɜ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ (ɑȼȺ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɨɜɵɣ ɪɚɡɞɟɥ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ 

ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɜɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. Ɉɫɧɨɜɨɣ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ ɹɜɥɹɸɬɫɹ ɩɨɧɹɬɢɟ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɢ ɱɢɫɥɟɧɧɵɟ ɨɩɟɪɚɰɢɢ 

ɧɚɞ ɩɥɨɬɧɨɫɬɹɦɢ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ 

ɚɧɚɥɢɡ ɧɚɩɪɚɜɥɟɧ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, 

ɨɛɪɚɛɨɬɤɢ, ɱɢɫɥɟɧɧɵɯ ɩɪɨɰɟɞɭɪ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɬɢɩɚ, 

ɯɚɪɚɤɬɟɪɚ, ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɨɛɴɟɦɚ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨ ɩɪɢɧɹɬɢɟ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ [24]. 

 

 2.1 ɉɪɢɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɨɛɥɚɫɬɢ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

ɉɪɟɞɦɟɬɨɦ ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ 

ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɫɨ ɫɬɨɯɚɫɬɢɱɟɫɤɢɦɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɹɦɢ ɜ ɞɚɧɧɵɯ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚɞ ɩɥɨɬɧɨɫɬɹɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢ ɮɭɧɤɰɢɣ ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɚɪɝɭɦɟɧɬɚɦɢ, 

ɞɥɹ ɱɟɝɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɬɚɤɢɟ 

ɩɨɧɹɬɢɹ ɤɚɤ ɝɢɫɬɨɝɪɚɦɦɧɚɹ ɚɪɢɮɦɟɬɢɤɚ, ɜɟɪɨɹɬɧɨɫɬɧɵɟ, ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɢ ɝɢɫɬɨɝɪɚɦɦɧɵɟ ɪɚɫɲɢɪɟɧɢɹ, ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. 

ɑȼȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɢ ɦɨɠɟɬ ɭɫɩɟɲɧɨ 

ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɢɫɬɟɦ ɜ ɪɚɦɤɚɯ 

ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɜɵɲɚɹ ɬɟɦ ɫɚɦɵɦ ɤɚɱɟɫɬɜɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ [24]. 
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ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɞɟɥ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɩɪɟɞɦɟɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɡɚɞɚɱ 

ɫɨ ɫɬɨɯɚɫɬɢɱɟɫɤɢɦɢ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɹɦɢ ɜ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɷɥɢɬɨɪɧɨɣ 

ɢ ɷɩɢɫɬɢɦɢɱɟɫɤɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚɞ 

ɩɥɨɬɧɨɫɬɹɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢ ɢɯ ɮɭɧɤɰɢɣ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɪɟɞɦɟɬ 

ɚɪɢɮɦɟɬɢɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɚɧɢɹɦɢ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ 

ɮɭɧɤɰɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ. ȼ ɪɚɦɤɚɯ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɩɪɢɜɨɞɹɬɫɹ ɮɨɪɦɭɥɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ɧɚɞ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ [21]. ȼ ɪɟɚɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɪɨɰɟɞɭɪ 

ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɬɪɭɞɧɟɧɨ, ɢɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. Ⱥ, ɩɨɫɤɨɥɶɤɭ, 

ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɧɨɠɟɫɬɜɚ ɪɟɲɟɧɢɣ ɜ ɡɚɞɚɱ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɱɢɫɥɟɧɧɵɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɩɪɨɰɟɞɭɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɡɜɟɞɟɧɢɟ 

ɜ ɫɬɟɩɟɧɶ, ɧɚɯɨɠɞɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ ɢ ɜɵɩɨɥɧɟɧɢɟ 

ɨɩɟɪɚɰɢɣ ɛɢɧɚɪɧɵɯ ɨɬɧɨɲɟɧɢɣ, ɬɨ ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɟɫɬɶ ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ.    

 

 2.2 Ƚɢɫɬɨɝɪɚɦɦɵ ɤɚɤ ɫɩɨɫɨɛ ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɚɝɪɟɝɚɰɢɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ ɚɝɪɟɝɚɰɢɢ ɞɚɧɧɵɯ. ɇɚɩɪɢɦɟɪ, ɜ ɪɚɦɤɚɯ 

ɱɢɫɥɟɧɧɨɝɨ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ 

ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢ ɚɝɪɟɝɢɪɨɜɚɧɢɸ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ [7]. 

ɑȼȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɮɮɟɤɬɢɜɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɡɧɚɧɢɣ, ɤɨɬɨɪɵɣ 

ɦɨɠɟɬ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɪɚɦɤɚɯ ɬɟɯɧɨɥɨɝɢɢ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɢɧɹɬɢɹ 

ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ [16, 27]. 
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Ɍɟɪɦɢɧ «ɝɢɫɬɨɝɪɚɦɦɚ» ɛɵɥ ɜɜɟɞɟɧ ɢɡɜɟɫɬɧɵɦ ɦɚɬɟɦɚɬɢɤɨɦ Ʉaɪɥɨɦ 

ɉɢɪɫɨɧɨɦ ɞɥɹ ɜɢɡɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ 

ɨɛɳɟɣ ɮɨɪɦɵ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɫɬɨɥɛɰɨɜ ɤɚɤ ɨɛɥɚɫɬɟɣ 

ɱɚɫɬɨɬɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɫɲɬɚɛɨɦ ɢɯ ɛɚɡɢɫɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 

ɝɢɫɬɨɝɪɚɦɦɭ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɢɫɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ ɢ ɨɩɟɪɚɰɢɣ, ɫɨɯɪɚɧɹɹ ɫɭɬɶ 

ɱɚɫɬɨɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ [22].  ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɝɢɫɬɨɝɪɚɦɦɨɣ ɧɚɡɵɜɚɟɬ 

ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ, ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɨɣ ɮɭɧɤɰɢɟɣ. Ƚɢɫɬɨɝɪɚɦɦɚ Ɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟɬɤɨɣ 

{xi | i = 0,…, n}, ɧɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ [xi-1, xi], i = 1,…, n ɝɢɫɬɨɝɪɚɦɦɚ ɩɪɢɧɢɦɚɟɬ 

ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ pi  [30]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɚɠɧɨɟ ɫɜɨɣɫɬɜɨ ɝɢɫɬɨɝɪɚɦɦ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɨ 

ɫ ɩɨɧɹɬɢɹɦɢ ɚɝɪɟɝɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɚɝɪɟɝɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ [8]. 

ɋ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦɚ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɫɢɫɬɟɦɚ ɚɝɪɟɝɢɪɨɜɚɧɧɵɯ 

ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɨɰɟɫɫɚ 

ɢɥɢ ɹɜɥɟɧɢɹ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɝɢɫɬɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ, ɤɚɤ ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɭɸ ɮɭɧɤɰɢɸ, ɡɚɞɚɧɧɭɸ ɫɟɬɤɨɣ, 

ɧɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ ɤɨɬɨɪɨɣ ɝɢɫɬɨɝɪɚɦɦɚ ɩɪɢɧɢɦɚɟɬ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ. 

ɉɪɨɫɬɚɹ ɢ ɝɢɛɤɚɹ ɫɬɪɭɤɬɭɪɚ ɝɢɫɬɨɝɪɚɦɦ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɯ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɫ ɰɟɥɶɸ 

ɩɨɫɥɟɞɭɸɳɟɣ ɚɝɪɟɝɚɰɢɢ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɱɢɫɥɟɧɧɵɯ 

ɪɚɫɱɟɬɚɯ ɢ ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɵɜɨɞɨɜ. ɇɚɩɪɢɦɟɪ, ȽȼɊ ɨɩɢɫɵɜɚɟɬ ɫɢɬɭɚɰɢɢ, 

ɤɨɝɞɚ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɢɡɜɟɫɬɧɵ ɝɢɫɬɨɝɪɚɦɦɵ, ɢɫɫɥɟɞɭɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ [20]. ɉɨɞɨɛɧɵɟ ɫɢɬɭɚɰɢɢ ɜɨɡɧɢɤɚɸɬ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚ ɚɝɪɟɝɚɰɢɹ 

ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɞɚɧɧɵɯ ɜ ɧɟɤɨɬɨɪɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ 

ɝɢɫɬɨɝɪɚɦɦɵ ɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵ, ɱɟɦ, ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. Ɉɛɥɚɫɬɢ, ɝɞɟ ȽȼɊ ɩɨɥɟɡɧɵ, ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɤɭ, 

ɦɨɧɢɬɨɪɢɧɝ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɚɤ ɞɚɥɟɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɑȼȺ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ 

ɜɚɠɧɵɣ ɚɫɩɟɤɬ ɨɛɪɚɛɨɬɤɢ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ, 
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ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫ ɜɢɡɭɚɥɶɧɵɦ (ɝɪɚɮɢɱɟɫɤɢɦ) ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɢ ɚɧɚɥɢɡɨɦ 

ɦɧɨɝɨɦɟɪɧɵɯ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɣ ɢɡɭɱɢɬɶ ɦɧɨɝɨɦɟɪɧɵɣ ɨɛɴɟɤɬ 

ɜ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɞɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɦɟɬɨɞɨɜ ɑȼȺ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, 

ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 

ɝɢɫɬɨɝɪɚɦɦɧɵɯ ɢ ɢɧɬɟɪɜɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (P-boxes) [20].  

ɇɚɪɹɞɭ ɫ ɨɛɳɢɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɫɜɨɢɦɢ 

ɩɥɨɬɧɨɫɬɹɦɢ ɜ ɜɢɞɟ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɝɪɟɝɢɪɨɜɚɧɢɹ 

ɞɚɧɧɵɯ, ɢɦɟɟɬ ɫɦɵɫɥ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɩɥɨɬɧɨɫɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɢɫɬɨɝɪɚɦɦɭ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ 

ɜɨɡɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɢɫɬɨɝɪɚɦɦɵ ɢ ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ [9]. 

Ɂɚɱɚɫɬɭɸ ɜ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱɚɯ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ 

ɬɨɱɧɭɸ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɡɚɞɚɸɬɫɹ 

ɨɰɟɧɤɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɚɤ ɫɜɟɪɯɭ, ɬɚɤ ɢ ɫɧɢɡɭ, 

ɩɨɫɥɟ ɱɟɝɨ ɩɨɞɨɛɧɵɟ ɨɰɟɧɤɢ ɭɞɨɛɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɢɧɬɟɪɜɚɥɶɧɵɦɢ 

ɝɢɫɬɨɝɪɚɦɦɚɦɢ. Ƚɢɫɬɨɝɪɚɦɦɭ ɧɚɡɵɜɚɸɬ ɢɧɬɟɪɜɚɥɶɧɨɣ, ɟɫɥɢ ɟɟ ɮɭɧɤɰɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ɋ(х) — ɤɭɫɨɱɧɨ-ɢɧɬɟɪɜɚɥɶɧɚɹ ɮɭɧɤɰɢɹ [14]. 

 

 2.3 ɉɨɧɹɬɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɝɢɫɬɨɝɪɚɦɦ 

 

ɇɚɪɹɞɭ ɫ ɢɧɬɟɪɜɚɥɶɧɵɦɢ ɝɢɫɬɨɝɪɚɦɦɚɦɢ ɜ ɪɚɦɤɚɯ ɑȼȺ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɬ.ɟ. ɬɚɤɢɟ ɝɢɫɬɨɝɪɚɦɦɵ, ɤɚɠɞɵɣ 

ɫɬɨɥɛɟɰ ɤɨɬɨɪɵɯ — ɝɢɫɬɨɝɪɚɦɦɚ [20]. Ƚɢɫɬɨɝɪɚɦɦɚ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (Ƚȼɉ) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɤɭɫɨɱɧɨ-ɝɢɫɬɨɝɪɚɦɦɧɚɹ ɮɭɧɤɰɢɹ. Ƚȼɉ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɨɛɵɱɧɚɹ 

ɝɢɫɬɨɝɪɚɦɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟɬɤɨɣ {zi, i = 0, 1,… n} ɢ ɧɚɛɨɪɨɦ ɝɢɫɬɨɝɪɚɦɦ 

{Pi, i = 1, 2,…, n}. ɇɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ [zi-1, zi] Ƚȼɉ ɩɪɢɧɢɦɚɟɬ ɝɢɫɬɨɝɪɚɦɦɧɨɟ 

ɡɧɚɱɟɧɢɟ Pi. ɉɪɨɰɟɞɭɪɚ ɩɨɫɬɪɨɟɧɢɹ Ƚȼɉ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɂɦɟɟɬɫɹ ɪɹɞ ɝɢɫɬɨɝɪɚɦɦ {Yi, i = 1, 2,…, N}. Ʉɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ Yi ɩɨɫɬɚɜɥɟɧɚ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɟɪɨɹɬɧɨɫɬɶ pi: ∑ pi. = 1. Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, 
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ɱɬɨ ɝɢɫɬɨɝɪɚɦɦɵ Yi ɡɚɞɚɧɵ ɧɚ ɫɟɬɤɟ {zi, i = 0, 1,… n} ɢ Yi ɧɚ ɨɬɪɟɡɤɟ [zk-1, zk] 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ Yik. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ [zk-1, zk] ɢɦɟɟɬɫɹ 

ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ Yk, ɩɪɢɧɢɦɚɸɳɚɹ ɡɧɚɱɟɧɢɹ Yik ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ pi. 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɧɚ ɨɬɪɟɡɤɟ [zk-1, zk] ɫɨɡɞɚɟɬɫɹ ɝɢɫɬɨɝɪɚɦɦɚ Pzk. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚɞ «ɧɟɨɩɪɟɞɟɥɟɧɧɵɦɢ» 

ɩɟɪɟɦɟɧɧɵɦɢ, ɡɚɞɚɧɧɵɦɢ ɫɜɨɢɦɢ ɮɭɧɤɰɢɹɦɢ ɩɥɨɬɧɨɫɬɢ ɜ ɜɢɞɟ Ƚȼɉ, ɜ ɭɫɥɨɜɢɹɯ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɚɪɢɮɦɟɬɢɤɚ ɞɥɹ ɧɢɯ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɭɫɬɶ — Ƚȼɉ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɟɬɤɚɦɢ {vi, i = 0, 1,… n}, {wi, i = 0, 1,… n} ɢ 

ɧɚɛɨɪɚɦɢ ɝɢɫɬɨɝɪɚɦɦ {Pxi}, {Pyi}. ɉɭɫɬɶ Z=X*Y, ɝɞɟ *∈ {+,–,∙,/,↑}. Ƚɢɫɬɨɝɪɚɦɦɚ Z 

ɫɬɪɨɢɬɫɹ ɤɚɤ Ƚȼɉ. Ɂɚɞɚɟɬɫɹ ɫɟɬɤɚ { zi, i = 0, 1,… n}, ɬɨɝɞɚ ɝɢɫɬɨɝɪɚɦɦɚ Pzi ɧɚ 

ɨɬɪɟɡɤɟ [zi-1, zi], ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (13): 

 

 𝑃ݖ𝑖 = ∫ ܺሺ𝜉ሻܻሺ𝜂ሻ݀𝜉݀𝜂,Ω𝑖  (13) 

 

ɝɞɟ Ω𝑖 = {ሺ𝜉, 𝜂ሻ|ݖ𝑖 ≤ 𝜉 ∙ 𝜂 ≤   .{𝑖+1ݖ
 ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɤɚɠɞɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɟ [vi-1, vi]·[wj-1,wj] ɮɭɧɤɰɢɹ ܺሺ𝜉ሻܻሺ𝜂ሻ — ɟɫɬɶ ɩɨɫɬɨɹɧɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ Pxi Pyi. ɂɧɬɟɝɪɚɥ ɨɬ ɝɢɫɬɨɝɪɚɦɦɵ 

ɩɨ ɨɛɥɚɫɬɢ ɟɫɬɶ ɡɧɚɱɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦɵ, ɭɦɧɨɠɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ ɨɛɥɚɫɬɢ.  

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɝɢɫɬɨɝɪɚɦɦɧɨɣ ɚɪɢɮɦɟɬɢɤɢ 

ɜ ɫɥɭɱɚɟ ɫɥɨɠɟɧɢɹ ɞɜɭɯ Ƚȼɉ.  

ɉɭɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɫɥɨɠɢɬɶ ɞɜɟ ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ X ɢ Y. 

Ƚɢɫɬɨɝɪɚɦɦɵ X ɢ Y ɩɨɪɨɠɞɟɧɵ ɪɚɜɧɨɦɟɪɧɵɦɢ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, 

ɡɚɞɚɧɧɵɦɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɨɬɪɟɡɤɚɯ [0, t1] ɢ [t2, 2], ɝɞɟ t1 — ɪɚɜɧɨɦɟɪɧɚɹ 

ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɡɚɞɚɧɧɚɹ ɧɚ ɨɬɪɟɡɤɟ [1, 2], t2 — ɪɚɜɧɨɦɟɪɧɚɹ ɫɥɭɱɚɣɧɚɹ 

ɜɟɥɢɱɢɧɚ, ɡɚɞɚɧɧɚɹ ɧɚ ɨɬɪɟɡɤɟ [0, 1]. Ɋɟɡɭɥɶɬɚɬ ɫɥɨɠɟɧɢɹ 

ɞɜɭɯ ɝɢɫɬɨɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ Z, 

ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 23. ɇɨɫɢɬɟɥɟɦ Z ɹɜɥɹɟɬɫɹ ɨɬɪɟɡɨɤ [0, 4], ɜɵɫɨɬɚ 1, 

ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɬɬɟɧɤɚɦɢ ɫɟɪɨɝɨ. 
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Ɋɢɫɭɧɨɤ 23 — ɋɭɦɦɚ ɞɜɭɯ ɝɢɫɬɨɝɪɚɦɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ Z=X+Y 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɫɬɨɝɪɚɦɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 

ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɲɢɪɨɤɭɸ ɨɛɥɚɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ ɤ ɪɟɲɟɧɢɸ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

ɇɚɩɪɢɦɟɪ, ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɛɵɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɵɧɨɱɧɨɣ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɝɞɟ ɫɬɚɧɞɚɪɬɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɧɟ ɭɱɢɬɵɜɚɟɬ 

ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɩɪɢɪɨɞɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɰɟɧɢɜɚɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟ ɦɨɠɟɬ ɞɚɬɶ ɞɨɫɬɚɬɨɱɧɵɯ ɨɫɧɨɜɚɧɢɣ ɞɥɹ ɩɪɢɧɹɬɢɹ 

ɷɮɮɟɤɬɢɜɧɵɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ. Ƚɢɫɬɨɝɪɚɦɦɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɬɚɤɠɟ 

ɦɨɝɭɬ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɡɚɞɚɱɚɯ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɨɰɟɧɤɢ 

ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɥɨɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɫɢɫɬɟɦ [27]. Ɋɟɲɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɬɚɤɠɟ ɥɟɠɢɬ 

ɜ ɫɮɟɪɟ ɩɪɢɦɟɧɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ.  

ɉɪɢ ɱɢɫɥɟɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɪɚɡɥɢɱɧɵɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, 

ɚ ɢɦɟɧɧɨ: ɤɚɤ ɷɦɩɢɪɢɱɟɫɤɢɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɩɨɫɬɪɨɟɧɧɵɦɢ ɧɚ ɨɫɧɨɜɟ 

ɧɚɛɥɸɞɟɧɢɣ, ɬɚɤ ɢ ɩɨɥɭɱɚɸɳɢɦɢɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɨɞɵ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɷɤɫɬɪɚɩɨɥɹɰɢɢ. ɇɚɩɪɢɦɟɪ, 

ɡɚɞɚɱɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɨɞɛɨɪɟ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ ɩɨ ɞɚɧɧɵɦ 
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ɢɡɦɟɪɟɧɢɹ. Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɟɪɟɱɶ ɨɬ ɮɨɪɦɚɥɶɧɨɝɨ, ɫɥɟɩɨɝɨ ɩɨɞɛɨɪɚ 

ɩɨɞɨɛɧɨɣ ɮɨɪɦɭɥɵ ɬɨɥɶɤɨ ɩɨ ɢɡɦɟɪɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ. ȼɵɛɨɪ ɜɢɞɚ ɮɨɪɦɭɥɵ 

(ɦɧɨɝɨɱɥɟɧ, ɫɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɷɤɫɩɨɧɟɧɬɚ ɢ ɬ.ɞ.) ɞɨɥɠɟɧ ɨɩɢɪɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ 

ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɫɭɠɞɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɜɨɣɫɬɜ ɢɡɭɱɚɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, 

ɧɨ ɢ ɧɚ ɚɧɚɥɢɡ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɟɟ ɩɨɥɧɨɬɵ 

ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢɫɭɬɫɬɜɭɸɳɟɣ ɜ ɧɟɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. 

ɗɬɨ ɡɧɚɱɢɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɚɫɩɟɤɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɤɚɤ ɫ ɩɨɧɹɬɢɟɦ 

«ɧɟɨɩɪɟɞɟɥɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ», ɬɚɤ ɢ ɫɨɛɫɬɜɟɧɧɨ ɫɚɦɢɦɢ ɱɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɡɧɚɧɢɣ. ɋ ɞɚɧɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ 

ɞɜɚ ɜɚɠɧɵɯ ɚɫɩɟɤɬɚ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ ɢɫɫɥɟɞɨɜɚɬɟɥɸ ɩɪɢ ɪɚɛɨɬɟ 

ɫ ɧɟɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. ɉɟɪɜɵɣ ɚɫɩɟɤɬ ɫɜɹɡɚɧ ɫ ɩɨɧɹɬɢɟɦ 

“ɧɟɨɩɪɟɞɟɥɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ” ɢ ɩɪɨɛɥɟɦɨɣ ɢɡɭɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜ ɞɚɧɧɵɯ. 

ȼɬɨɪɨɣ ɚɫɩɟɤɬ ɫɜɹɡɚɧ ɫ ɜɵɛɨɪɨɦ ɱɢɫɥɟɧɧɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɞɭɪ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɫɭɳɟɫɬɜɟɧɧɨ 

ɩɨɦɨɱɶ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɚ ɧɟ ɨɤɚɡɚɬɶɫɹ ɢɫɬɨɱɧɢɤɨɦ ɨɲɢɛɨɤ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɦɟ: 

«ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ» ɜɨɡɧɢɤɥɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 

ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɧɚ ɤɨɦɩɶɸɬɟɪɧɨɦ ɷɤɪɚɧɟ. ɉɨɜɨɞɨɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɩɨɫɥɭɠɢɥɨ ɨɬɫɭɬɫɬɜɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɧɟɩɪɟɪɵɜɧɨ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɨɬɨɛɪɚɠɚɬɶ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ ɞɚɧɧɵɟ ɛɨɥɶɲɨɣ 

ɪɚɡɦɟɪɧɨɫɬɢ. 

 

3.1 Ʉɨɧɰɟɩɰɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɫɭɳɟɫɬɜɭɟɬ ɱɟɥɨɜɟɤ, 

ɢɦɟɟɬ ɬɪɟɯɦɟɪɧɵɣ ɜɢɞ, ɬɨ ɟɫɬɶ, ɤɚɠɞɭɸ ɬɨɱɤɭ, ɥɟɠɚɳɭɸ ɜ ɞɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, 

ɜɨɡɦɨɠɧɨ ɨɩɢɫɚɬɶ ɩɪɢ ɩɨɦɨɳɢ ɬɪɟɯ ɤɨɨɪɞɢɧɚɬ: x — ɞɥɢɧɚ, y — ɜɵɫɨɬɚ 

ɢ z — ɞɥɢɧɚ. ɉɪɨɛɥɟɦɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɱɟɥɨɜɟɤ ɧɟ ɫɩɨɫɨɛɟɧ ɜɢɞɟɬɶ 

ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɬɪɟɯɦɟɪɧɨɦ ɜɢɞɟ ɬɚɤ, «ɤɚɤ ɨɧɨ ɟɫɬɶ». ɑɟɥɨɜɟɱɟɫɤɢɣ 

ɝɥɚɡ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɬɨɥɶɤɨ ɫɬɪɨɢɬɶ ɩɪɨɟɤɰɢɸ ɨɤɪɭɠɚɸɳɟɝɨ ɬɪɟɯɦɟɪɧɨɝɨ 

ɦɢɪɚ ɧɚ ɫɟɬɱɚɬɤɭ, ɤɨɬɨɪɭɸ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɱɟɥɨɜɟɤ ɢ ɜɨɫɩɪɢɧɢɦɚɟɬ 

ɡɚ 3D ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɨɤɪɭɝ ɫɟɛɹ. 

Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɱɟɥɨɜɟɤ ɫɩɨɫɨɛɟɧ ɜɢɞɟɬɶ ɬɨɥɶɤɨ ɞɜɟ ɤɨɨɪɞɢɧɚɬɵ: x ɢ y, 

ɬɪɟɬɶɸ ɤɨɨɪɞɢɧɚɬɭ z ɦɨɡɝ ɪɚɫɫɱɢɬɵɜɚɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɞɪɭɝɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɰɢɢ ɜɢɞɢɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɨɜ 

ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɨɩɵɬɚ.   ɑɚɫɬɨ ɛɵɜɚɟɬ ɬɚɤ, ɱɬɨ, ɜɵɩɨɥɧɹɹ ɪɚɡɥɢɱɧɵɟ 

ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ, ɱɟɥɨɜɟɤɭ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɚɬɶ ɤɚɤɨɣ-ɥɢɛɨ ɨɛɴɟɤɬ. 

ɉɪɨɛɥɟɦɚ ɜ ɬɨɦ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɴɟɤɬ, ɤɚɤ ɢ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 

ɨɧ ɧɚɯɨɞɢɬɫɹ, ɢɦɟɟɬ ɬɪɟɯɦɟɪɧɭɸ ɫɭɳɧɨɫɬɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɭɱɚɹ, 

ɞɚɧɧɵɣ ɨɛɴɟɦɧɵɣ ɨɛɴɟɤɬ, ɱɟɥɨɜɟɤɭ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɫ ɨɛɴɟɤɬɨɦ ɧɟ ɬɨɥɶɤɨ ɧɚ ɜɢɞɢɦɨɦ ɟɝɨ ɭɱɚɫɬɤɟ, ɧɨ ɢ ɧɚ ɫɤɪɵɬɵɯ ɨɬ ɜɡɨɪɚ 
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ɢɫɫɥɟɞɨɜɚɬɟɥɹ (ɫɛɨɤɭ, ɫɥɟɜɚ, ɜɧɭɬɪɢ).  Ʉɚɤ ɩɪɢɦɟɪ ɩɨɞɨɛɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ 

ɡɚɞɚɱɢ, ɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɢɟ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ, 

ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɦɟɞɢɰɢɧɟ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

ɧɚɡɵɜɚɟɦɨɟ ɬɨɦɨɝɪɚɮɢɟɣ. Ɍɨɦɨɝɪɚɮɢɹ, ɩɪɨɫɬɵɦɢ ɫɥɨɜɚɦɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɨɥɭɱɟɧɢɟ ɩɨɫɥɨɣɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ ɢɡɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢɦɟɪ ɩɨɞɨɛɧɨɝɨ ɫɩɨɫɨɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 24 ɧɚ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɬɨɦɨɝɪɚɦɦɚɯ — ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɞɟɥɚɧɧɵɯ 

ɫɪɟɡɚɯ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝɚ). 

 

 

Ɋɢɫɭɧɨɤ 24 — Ɍɨɦɨɝɪɚɦɦɵ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɦɨɡɝɚ 

 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɣ ɜɢɞ ɩɨɥɭɱɟɧɢɹ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ, ɢɫɫɥɟɞɨɜɚɬɟɥɶ 

ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɭɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɛɴɟɤɬɚ ɧɚ ɫɬɚɬɢɱɧɵɯ 

ɢɡɨɛɪɚɠɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɫɪɟɡɨɜ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɨɞɧɨɣ 

ɢɡ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ.  

Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɜɢɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ 

ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɝɥɚɜɧɵɦ ɢɯ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɞɢɧɚɦɢɱɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɞɚɧɧɵɟ 
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ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɬɚɬɢɱɧɨ, ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɭɱɢɬɶ ɨɛɴɟɤɬ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ, 

ɭɜɟɥɢɱɢɬɶ ɢɧɬɟɪɟɫɭɸɳɢɟ ɭɱɚɫɬɤɢ ɢɥɢ ɜɡɝɥɹɧɭɬɶ ɧɚ ɨɛɴɟɤɬ ɜ ɰɟɥɨɦ, ɢɡɦɟɧɢɬɶ 

ɨɫɶ ɫɪɟɡɚ ɢ ɬɚɤ ɞɚɥɟɟ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɢɡɭɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɟɠɞɟ ɜɫɟɝɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ ɩɪɚɤɬɢɤɟ 

ɩɪɨɜɟɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ 

ɨɛɴɟɦɨɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɬɨɛɪɚɠɚɟɦɵɣ ɨɛɴɟɦ ɞɚɧɧɵɯ ɛɵɥ ɤɨɦɮɨɪɬɟɧ 

ɢ ɩɪɢɝɨɞɟɧ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ. 

 

3.2 Ɍɟɯɧɨɥɨɝɢɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɛɵɥ ɜɵɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɫɬɟɤ 

ɬɟɯɧɨɥɨɝɢɣ: ɹɡɵɤ C#, ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Visual Studio ɢ Unity. Ⱦɚɧɧɵɣ ɜɵɛɨɪ 

ɨɛɭɫɥɨɜɥɟɧ ɨɛɲɢɪɧɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɨɣ, ɤɨɬɨɪɚɹ ɜɵɪɚɠɚɟɬɫɹ ɛɨɥɶɲɨɦ 

ɤɨɥɢɱɟɫɬɜɟ ɨɛɭɱɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ# ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɤɨɧɰɟ ɏɏ ɜɟɤɚ ɤɨɦɩɚɧɢɟɣ 

Microsoft ɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɥɫɹ ɤɚɤ ɨɫɧɨɜɧɨɣ ɹɡɵɤ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ 

ɩɥɚɬɮɨɪɦɵ Microsoft .NET Framework, ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ 

ɢ ɦɭɥɶɬɢɩɚɪɚɞɢɝɦɚɥɶɧɵɦ ɹɡɵɤɨɦ. Ɉɫɧɨɜɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɹɡɵɤɚ ɋ# ɩɨɫɥɭɠɢɥɢ 

ɧɚɢɛɨɥɟɟ ɩɪɢɡɧɚɧɧɵɟ ɢ ɩɨɩɭɥɹɪɧɵɟ ɹɡɵɤɢ ɋ++ ɢ Java, ɚ ɬɚɤɠɟ Delphi, Smalltalk 

ɢ Modula. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɡɹɜ ɡɚ ɨɫɧɨɜɭ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɟ ɫɟɛɹ ɫ ɥɭɱɲɟɣ 

ɫɬɨɪɨɧɵ ɱɟɪɬɵ ɥɭɱɲɢɯ ɹɡɵɤɨɜ ɫɜɨɟɝɨ ɜɪɟɦɟɧɢ, ɪɚɡɪɚɛɨɬɱɢɤ ɋ# Ⱥɧɞɟɪɫ 

ɏɟɣɥɶɫɛɟɪɝ ɫɨɡɞɚɥ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɹɡɵɤ, ɧɚɩɨɥɧɟɧɧɵɣ ɧɨɜɨɜɜɟɞɟɧɢɹɦɢ 

ɢ ɥɢɲɟɧɧɵɣ ɦɧɨɠɟɫɬɜɚ ɧɟɞɨɫɬɚɬɤɨɜ, ɩɪɢɫɭɳɢɯ ɟɝɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦ. 

ɇɚɢɛɨɥɟɟ ɱɟɬɤɚɹ ɫɜɹɡɶ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɫ ɋ, ɭ ɤɨɬɨɪɨɝɨ ɋ# ɩɨɡɚɢɦɫɬɜɨɜɚɥ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɢɧɬɚɤɫɢɫ, ɦɧɨɝɢɟ ɨɩɟɪɚɬɨɪɵ ɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ, ɚ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɨɛɴɟɤɬɧɚɹ ɦɨɞɟɥɶ ɞɨɫɬɚɥɚɫɶ ɨɬ ɋ++. ɋɥɟɞɭɟɬ ɭɩɨɦɹɧɭɬɶ, 

ɱɬɨ ɯɨɬɶ ɋ#, ɤɚɤ ɢ Java, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɪɟɧɨɫɢɦɨɝɨ ɤɨɞɚ, 

ɧɨ ɩɪɹɦɵɦ ɩɨɫɥɟɞɨɜɚɬɟɥɟɦ Java ɧɟ ɹɜɥɹɟɬɫɹ. Ƚɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɩɪɟɢɦɭɳɟɫɬɜɨɦ 
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ɹɡɵɤɚ ɋ# ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɪɨɫɬɨɬɚ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɨɛɭɱɟɧɢɹ, ɜɥɟɤɭɳɚɹ ɡɚ ɫɨɛɨɣ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɭɱɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɛɨɝɚɬɵɯ ɤɨɥɥɟɤɰɢɣ ɛɢɛɥɢɨɬɟɤ, 

ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 

Ʌɢɧɟɣɤɚ ɩɪɨɞɭɤɬɨɜ ɨɬ ɤɨɦɩɚɧɢɢ Microsoft, ɤɨɢɦ ɹɜɥɹɟɬɫɹ Visual Studio, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɪɹɞ ɞɪɭɝɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

ȼ ɞɚɧɧɨɦ ɩɚɤɟɬɟ ɩɪɨɝɪɚɦɦ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɹɡɵɤɚ C# ɨɬ ɤɨɪɩɨɪɚɰɢɢ 

Microsoft, ɚ ɢɦɟɧɧɨ, Visual C#, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 

ɪɟɞɚɤɬɨɪ ɤɨɞɚ, ɮɪɟɣɦɜɨɪɤ, ɤɨɦɩɢɥɢɪɭɸɳɢɣ ɢ ɜɵɩɨɥɧɹɸɳɢɣ ɧɚɩɢɫɚɧɧɵɟ 

ɩɪɨɝɪɚɦɦɵ, ɲɚɛɥɨɧɵ ɩɪɨɟɤɬɨɜ, ɤɨɧɫɬɪɭɤɬɨɪɵ, ɨɬɥɚɞɱɢɤ ɢ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɨɝɨ 

ɩɨɥɟɡɧɨɝɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɫɪɟɞɵ Visual Studio ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɦɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɨɡɞɚɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɨɪɨɧɧɢɯ ɫɪɟɞɫɬɜ, ɱɬɨ ɩɨɦɨɝɚɟɬ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɪɚɫɲɢɪɹɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɫɢɫɬɟɦɵ. 

ɉɨɫɤɨɥɶɤɭ ɢɦɟɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ ɮɭɧɤɰɢɣ, 

ɩɨɹɜɢɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, 

ɧɚɩɪɚɜɥɟɧɧɨɣ ɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɫɨɡɞɚɧɢɟ ɬɪɟɯɦɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɢɝɪ. 

ȼɵɛɨɪ ɞɚɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɫɪɟɞɵ Unity, ɩɪɨɞɭɤɬɚ 

ɤɨɦɩɚɧɢɢ Unity Technologies. ȼɩɟɪɜɵɟ ɞɚɧɧɵɣ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ 

ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɜ 2005 ɝɨɞɭ, ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Unity ɢɦɟɟɬ 

ɩɨɥɧɨɰɟɧɧɭɸ ɩɹɬɭɸ ɜɟɪɫɢɸ, ɜɤɥɸɱɚɸɳɭɸ ɜɟɫɶ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɫ ɝɪɚɮɢɤɨɣ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, 

ɮɭɧɤɰɢɨɧɚɥ, ɚ ɢɦɟɧɧɨ: ɜɢɡɭɚɥɢɡɚɬɨɪ, ɮɢɡɢɱɟɫɤɢɣ ɞɜɢɠɨɤ, ɫɢɫɬɟɦɭ 

ɜɵɩɨɥɧɹɟɦɵɯ ɫɤɪɢɩɬɨɜ, ɚɧɢɦɚɰɢɢ, ɂɂ, ɭɩɪɚɜɥɟɧɢɟ ɩɚɦɹɬɶɸ ɢ ɦɧɨɝɨɩɨɬɨɱɧɨɫɬɶ. 

ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ:  

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɹɡɵɤɚ ɋ#, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɜɪɟɦɟɧɧɨɣ ɩɨɪɨɝ 

ɜɯɨɠɞɟɧɢɹ ɜ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɫ ɞɚɧɧɨɦ ɩɪɨɞɭɤɬɨɦ; 
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- ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ, ɬɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɧɟɫɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɞɚ, ɧɚɩɢɫɚɧɧɨɝɨ ɧɚ ɜɢɡɭɚɥɢɡɚɬɨɪɟ Unity, ɧɚ ɞɪɭɝɢɟ ɩɥɚɬɮɨɪɦɵ 

ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ; 

- ɩɨɞɞɟɪɠɤɚ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢ Community, ɱɬɨ ɨɡɧɚɱɚɟɬ ɞɨɫɬɚɬɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɪɨɛɧɨɝɨ ɫɩɪɚɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɧɚɥɢɱɢɟ ɨɮɢɰɢɚɥɶɧɨɣ ɫɥɭɠɛɵ 

ɩɨɞɞɟɪɠɤɢ, ɨɩɟɪɚɬɢɜɧɨ ɪɟɚɝɢɪɭɸɳɟɣ ɧɚ ɜɨɡɧɢɤɚɸɳɢɟ ɜɨɩɪɨɫɵ. 

ɋɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɪɚɧɟɟ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ 

ɩɨɡɜɨɥɢɥɨ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ 

ɢ ɦɨɞɟɥɢɪɨɜɚɬɶ ɬɪɟɯɦɟɪɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɜɟɞɟɧɢɹ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ. 

 

3.3 Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ ɢ ɨɛɴɟɦɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

ɭɱɢɬɵɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ (ɛɵɫɬɪɨɬɚ ɨɫɜɨɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɨɝɪɚɦɦɵ, ɦɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ); 

- ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɩɨɥɶɡɨɜɚɬɟɥɹ 

(ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ 

ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɞɟɥɢɪɭɟɦɵɯ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ); 

- ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɤ ɩɨɥɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ; 

- ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɦɨɞɟɪɧɢɡɚɰɢɢ (ɨɬɤɪɵɬɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, 

ɞɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɨɝɪɚɦɦɵ); 

- ɚɜɬɨɧɨɦɧɨɫɬɶ (ɧɟɬ ɩɪɢɜɹɡɤɢ ɤ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ); 
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- ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ (ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɚɛɢɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ); 

- ɨɞɧɨɡɧɚɱɧɨɫɬɶ ɚɩɪɨɛɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ; 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɫɮɨɪɦɢɪɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɦɨɞɭɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 25.  

 

 

Ɋɢɫɭɧɨɤ 25 — ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

 

ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɫɨɫɬɨɢɬ ɢɡ ɪɹɞɚ ɨɫɧɨɜɧɵɯ 

ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɫɫɨɜ. ȼ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɩɨɞɪɚɡɞɟɥɟ 3.3.1, ɩɪɨɢɡɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɞɟɣɫɬɜɢɣ 

ɧɚɞ ɨɛɴɟɤɬɚɦɢ. ȼ ɩɨɞɪɚɡɞɟɥɟ 3.3.2 ɨɩɢɫɵɜɚɸɬɫɹ ɤɥɚɫɫɵ ɭɩɪɚɜɥɟɧɢɹ, 

ɪɟɚɥɢɡɭɸɳɢɟ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɮɭɧɤɰɢɢ. 

 

3.3.1 Ɉɫɧɨɜɧɵɟ ɤɥɚɫɫɵ 

 

ȼ ɫɬɪɭɤɬɭɪɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ 5 ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ. 

Ʉɥɚɫɫ SectionOfShape ɹɜɥɹɟɬɫɹ ɚɛɫɬɪɚɤɬɧɵɦ ɤɥɚɫɫɨɦ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɨɛɳɢɟ ɨɩɢɫɚɧɢɹ ɩɥɨɫɤɨɫɬɟɣ ɞɜɭɯ ɬɢɩɨɜ: 

- ɫɪɟɡ ɜ ɜɢɞɟ ɬɨɱɟɱɧɨɣ ɫɟɬɤɢ; 

- ɫɪɟɡ ɜ ɜɢɞɟ ɥɢɧɢɣ ɭɪɨɜɧɹ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ ɤɥɚɫɫ ɪɟɚɥɢɡɭɟɬ ɨɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ ɧɚɞ ɩɥɨɫɤɨɫɬɶɸ, 

ɬɚɤɢɟ ɤɚɤ: ɫɨɡɞɚɧɢɟ ɩɥɨɫɤɨɫɬɢ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɜɨɪɨɬɨɜ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɤɥɚɫɫɚ 

ɞɨɫɬɢɝɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɞɭɪ: 

1) ɉɪɨɰɟɞɭɪɚ Create (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.1) ɜ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɧɟɨɛɯɨɞɢɦɚ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ (ɫɪɟɡɚ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ 

ɞɥɹ ɨɩɢɫɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɩɥɨɫɤɨɫɬɟɣ ɜ ɜɢɞɟ ɬɨɱɟɱɧɨɣ ɫɟɬɤɢ, ɥɢɛɨ ɥɢɧɢɣ ɭɪɨɜɧɹ. 

2) Ɂɚ ɡɚɞɚɧɢɟ ɩɨɡɢɰɢɢ ɫɪɟɡɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɬɜɟɱɚɟɬ ɩɪɨɰɟɞɭɪɚ 

SetPositionOffset. Ʉɨɨɪɞɢɧɚɬɧɚɹ ɨɫɶ ɞɜɢɠɟɧɢɹ ɫɪɟɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɰɟɞɭɪɵ SideRotateChange. 

ɋɥɟɞɭɸɳɢɣ ɨɫɧɨɜɧɨɣ ɤɥɚɫɫ SectionOfShapeBubble ɪɟɚɥɢɡɭɟɬ ɫɪɟɡɵ 

ɫ ɬɨɱɟɱɧɨɣ ɫɟɬɤɨɣ: ɫɨɡɞɚёɬ ɬɨɱɤɢ, ɪɟɝɭɥɢɪɭɟɬ ɩɪɨɡɪɚɱɧɨɫɬɶ ɬɨɱɟɤ ɧɚ ɩɥɨɫɤɨɫɬɢ, 

ɤɨɧɬɪɨɥɢɪɭɟɬ ɰɜɟɬ ɤɚɠɞɨɣ ɬɨɱɤɢ ɢ ɨɫɬɚɸɳɢɣɫɹ ɡɚ ɧɟɣ ɲɥɟɣɮ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɨɥɨɠɟɧɢɟɦ ɬɨɱɤɢ ɜ ɤɥɚɫɬɟɪɟ. 

1) ɉɪɨɰɟɞɭɪɚ OpacityChane, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɪɨɡɪɚɱɧɨɫɬɢ 

ɬɨɱɟɤ ɜ ɫɟɬɤɟ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ 

ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫɤɪɵɬɨɟ ɪɚɧɟɟ ɜɜɢɞɭ ɫɩɥɨɲɧɨɝɨ ɨɤɪɚɫɚ ɬɨɱɟɤ. 

2) ɗɮɮɟɤɬ ɢɡɦɟɧɟɧɢɹ ɨɬɬɟɧɤɚ ɤɚɠɞɨɣ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɣ ɬɨɱɤɢ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɚɥɟɧɢɹ ɨɬ ɰɟɧɬɪɚ ɮɢɝɭɪɵ, ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɪɨɰɟɞɭɪɵ getColorForCylinder (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.2). ɐɜɟɬ ɬɨɱɤɢ ɦɟɧɹɟɬɫɹ 

ɨɬ ɤɪɚɫɧɨɝɨ (ɰɟɧɬɪ ɮɢɝɭɪɵ) ɤ ɫɢɧɟɦɭ (ɤɪɚɣ ɮɢɝɭɪɵ). 

3) ɉɪɨɰɟɞɭɪɚ SetColorBubbles ɡɚɞɚɟɬ ɰɜɟɬ ɜɫɟɦ ɬɨɱɤɚɦ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, 

ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɬɟɪɚɰɢɣ ɩɪɨɰɟɞɭɪɵ getColorForCylinder. 

ɑɢɫɥɨ ɢɬɟɪɚɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɬɨɱɟɤ ɜ ɫɟɬɤɟ. 

4) ȼɪɟɦɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɨɱɟɤ, ɧɚɯɨɞɢɜɲɢɯɫɹ ɛɥɢɠɟ ɤ ɰɟɧɬɪɭ ɮɢɝɭɪɵ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ getTimeStartLife (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.3). Ɍɨɱɤɢ, ɢɦɟɸɳɢɟ 

ɫɢɧɢɣ ɨɬɬɟɧɨɤ ɨɬɨɛɪɚɠɚɸɬɫɹ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ. 

5) ɋɨɯɪɚɧɟɧɢɟ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɪɟɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɨɰɟɞɭɪɨɣ putBools. 

6) ɉɪɨɰɟɞɭɪɚ RepleceType (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.4) ɫɨɯɪɚɧɹɟɬ ɫɨɡɞɚɧɧɵɟ ɪɚɧɟɟ 

ɫɪɟɡɵ ɢ ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ, 
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ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ ɫɪɟɡɚɯ ɢ ɢɯ ɩɚɪɚɦɟɬɪɚɯ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɪɟɠɢɦɚ.   

Ʉɥɚɫɫ SectionOfShapContourCircle ɪɟɚɥɢɡɭɟɬ ɪɚɛɨɬɭ ɫ ɥɢɧɢɹɦɢ ɭɪɨɜɧɹ: 

ɫɨɡɞɚёɬ ɢɯ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɬɟɤɭɳɢɣ ɪɚɡɦɟɪ ɥɢɧɢɣ. 

1) ɉɪɨɰɟɞɭɪɚ SetSizeCircle (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.5) ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɧɟɧɢɟ 

ɪɚɡɦɟɪɚ ɥɢɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɧɚ ɫɟɪɟɞɢɧɟ 

ɨɫɢ ɞɜɢɠɟɧɢɹ ɥɢɧɢɹ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ. 

2) Ɂɚ ɡɚɞɚɧɢɟ ɩɨɡɢɰɢɢ ɥɢɧɢɣ ɭɪɨɜɧɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɬɜɟɱɚɟɬ ɩɪɨɰɟɞɭɪɚ 

SetPositionOffset. Ʉɨɨɪɞɢɧɚɬɧɚɹ ɨɫɶ ɞɜɢɠɟɧɢɹ ɫɪɟɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɰɟɞɭɪɵ SideRotateChange. 

3) Ʉɥɚɫɫ InsideFigure ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜ ɫɰɟɧɟ ɬɨɱɟɤ, 

ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜɧɭɬɪɢ ɮɢɝɭɪɵ. 

4) ɉɪɨɰɟɞɭɪɚ OnTriggerEnter (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.6) ɹɜɥɹɟɬɫɹ ɩɟɪɟɝɪɭɡɤɨɣ 

ɫɬɚɧɞɚɪɬɧɨɣ ɮɭɧɤɰɢɢ ɢɡ Unity, ɟɫɥɢ ɨɛɴɟɤɬ (ɜ ɬɟɪɦɢɧɚɯ Unity ɱɚɫɬɢɰɚ 

ɜɢɡɭɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ) ɜɯɨɞɢɬ ɜ ɨɛɥɚɫɬɶ ɫɮɟɪɵ, ɬɨ ɨɧ ɨɬɨɛɪɚɠɚɟɬɫɹ.  

5) ȿɫɥɢ ɨɛɴɟɤɬ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɥɚɫɬɶ ɮɢɝɭɪɵ, ɧɨ ɨɧ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɡɪɚɱɧɵɦ 

(ɡɚɧɭɥɹɟɬɫɹ ɟɝɨ ɚɥɶɮɚ-ɤɚɧɚɥ), ɞɚɧɧɨɟ ɞɟɣɫɬɜɢɟ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɨɣ 

OnTriggerExit (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.7). 

Ʉɥɚɫɫ GlobalFields ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɝɥɨɛɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɬɚɤɢɟ ɤɚɤ ɫɩɢɫɨɤ 

ɫɨɡɞɚɧɧɵɯ ɫɟɤɰɢɣ (Sections) ɢ ɞɜɢɠɭɳɭɸɫɹ ɫɟɤɰɢɸ (MovingSection). 

 

3.3.2 Ʉɥɚɫɫɵ ɭɩɪɚɜɥɟɧɢɹ 

 

Ɂɚ ɪɟɚɥɢɡɚɰɢɸ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɪɚɫɲɢɪɹɬɶ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɨɬɜɟɱɚɸɬ ɤɥɚɫɫɵ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɥɚɫɫ NewBehaviourScript ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɭ ɫ ɞɢɧɚɦɢɱɟɫɤɨɦ ɫɪɟɡɨɦ. 

Ɋɟɚɥɢɡɨɜɚɧɵ ɮɭɧɤɰɢɢ LateUpdate (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.8) ɢ LookAtTarget 

(ɩɪɢɥɨɠɟɧɢɟ Ⱥ.9), ɩɨɡɜɨɥɹɸɳɢɟ ɭɩɪɚɜɥɹɬɶ ɨɛɡɨɪɧɨɣ ɤɚɦɟɪɨɣ. ɉɟɪɟɦɟɧɧɵɟ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.10 ɨɬɫɥɟɠɢɜɚɸɬ ɩɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ ɨɛɡɨɪɚ. 

Ɉɫɧɨɜɧɵɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɚɥɟɟ: 
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1) ɉɪɨɰɟɞɭɪɚ ValueChangeCheck ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɰɜɟɬɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɨɬɞɚɥёɧɧɨɫɬɢ ɨɬ ɰɟɧɬɪɚ ɮɢɝɭɪɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɟɤɰɢɢ, ɢɡɦɟɧɹɟɬ ɥɢɛɨ ɰɜɟɬɚ 

ɬɨɱɟɤ ɜ ɫɟɬɤɟ, ɥɢɛɨ ɪɚɡɦɟɪɵ ɥɢɧɢɣ ɭɪɨɜɧɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ 

ɜɢɡɭɚɥɢɡɚɰɢɢ, ɹɜɥɹɟɬɫɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɰɟɞɭɪɨɣ, ɜɵɡɵɜɚɸɳɟɣ ɞɪɭɝɢɟ 

ɮɭɧɤɰɢɢ, ɢɡɦɟɧɹɟɬ ɰɜɟɬɚ ɩɥɨɫɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɩɨɥɨɠɟɧɢɹ 

ɜ ɤɨɧɬɟɤɫɬɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɪɟɡɚ. 

2) ɂɡɦɟɧɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɫɪɟɡɚ (ɨɫɢ XYZ) ɜɵɡɵɜɚɸɬɫɹ ɩɪɨɰɟɞɭɪɨɣ 

SideSectionChange (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.12). 

3) ȼɤɥɸɱɟɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɫɟɬɤɢ ɬɨɥɶɤɨ ɜɧɭɬɪɢ ɤɥɚɫɬɟɪɚ (ɮɢɝɭɪɵ) 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɰɟɞɭɪɨɣ ToggleEnableClaster (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.13). 

4) ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ ɫɟɬɤɢ (ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ) ɬɨɥɶɤɨ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ 

ɫɪɟɡɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɨɣ ChangeCountElements (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.14). 

5) ɉɪɨɰɟɞɭɪɨɣ ChangeToggleOfmodeSection ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɯɨɞ ɨɬ ɫɟɬɤɢ 

ɬɨɱɟɤ ɤ ɥɢɧɢɹɦ ɭɪɨɜɧɟɣ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ.15). 

Ʉɥɚɫɫ DropScript ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɭ ɫɨ ɫɩɢɫɤɨɦ ɫɨɡɞɚɧɧɵɯ ɩɥɨɫɤɨɫɬɟɣ, 

ɡɚ ɞɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɨɬɜɟɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɞɭɪɵ: 

1) ɉɪɨɰɟɞɭɪɚ ChangeCountElements ɢɡɦɟɧɢɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜ ɫɟɬɤɟ 

(ɜɨ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɡɚɯ). 

2) Ɉɬɤɥɸɱɟɧɢɟ ɧɟɧɭɠɧɵɯ ɧɚɫɬɪɨɟɤ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɞɪɭɝɨɦ ɪɟɠɢɦɭ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɨɣ ChangeToggleOfmodeSection. 

3) ɂɡɦɟɧɟɧɢɟ ɩɪɨɡɪɚɱɧɨɫɬɢ ɬɨɱɟɤ ɜ ɜɵɛɪɚɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 

ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ ChangeOpasitySelectedSection. 

4) ɉɪɨɰɟɞɭɪɚ ToggleEnableClaster ɨɬɨɛɪɚɠɚɟɬ ɬɨɥɶɤɨ ɬɨɱɤɢ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɥɚɫɬɟɪɟ ɮɢɝɭɪɵ. 

5) ɉɪɨɰɟɞɭɪɚ Update (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.16) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨ, ɩɨɫɥɟ 

ɜɤɥɸɱɟɧɢɹ ɩɪɨɰɟɞɭɪɵ Animation (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.17) ɫɞɜɢɝ ɩɥɨɫɤɨɫɬɢ ɧɚɱɢɧɚɟɬ 

ɨɬɨɛɪɚɠɚɬɶɫɹ, ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ ɩɨɤɚ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɚɧɢɦɚɰɢɢ ɧɚɯɨɞɢɬɫɹ 

ɜ ɩɨɥɨɠɟɧɢɢ «true» (ɛɭɥɟɜɚ ɩɟɪɟɦɟɧɧɚɹ). ɉɪɨɰɟɞɭɪɚ Animation ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɩɥɨɫɤɨɫɬɶ ɫɪɟɡɚ ɧɚ ɤɪɚɣ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɧɚɱɢɧɚɟɬ ɚɧɢɦɚɰɢɸ, ɞɜɢɝɚɹ 

ɩɥɨɫɤɨɫɬɶ ɞɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɤɪɚɹ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɜɬɨɪɹɟɬ ɰɢɤɥ. 
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 3.3.3 Ʉɥɸɱɟɜɵɟ ɨɛɴɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

 

ȼ ɤɥɚɫɫɟ SectionOfShapeBubble ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɮɨɪɦɭɥɵ ɡɚɞɚɧɢɹ 

ɰɜɟɬɚ ɞɥɹ ɩɥɨɫɤɨɫɬɟɣ ɫɪɟɡɨɜ ɜ ɜɢɞɟ ɫɟɬɤɢ ɬɨɱɟɤ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ.18), ɜ ɤɨɬɨɪɨɦ 

ɢɡɧɚɱɚɥɶɧɨ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɮɢɝɭɪɵ ɢ ɬɨɱɤɨɣ, 

ɞɥɹ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɜɟɬ, ɞɚɥɶɲɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɰɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɢɫɬɚɧɰɢɢ (ɨɬ ɰɟɧɬɪɚ ɞɨ ɤɪɚɹ ɮɢɝɭɪɵ), ɡɚɬɟɦ ɫɥɟɞɭɟɬ 

ɩɟɪɟɜɨɞ ɩɪɨɰɟɧɬɨɜ ɜ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɞɟɣɫɬɜɢɣ ɮɨɪɦɚɬ, 

ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚɞɚɧɢɟ ɰɜɟɬɚ. 

ɇɟɨɛɯɨɞɢɦɨ, ɬɚɤɠɟ, ɩɨɞɪɨɛɧɟɟ ɪɚɫɫɦɨɬɪɟɬɶ ɪɚɛɨɬɭ ɩɪɨɝɪɚɦɦɵ ɫɨ ɫɪɟɡɚɦɢ 

ɩɥɨɫɤɨɫɬɟɣ ɮɢɝɭɪɵ. ɋɪɟɡɵ ɯɪɚɧɹɬɫɹ ɜ ɤɥɚɫɫɟ GlobalFields ɜ ɩɟɪɟɦɟɧɧɨɣ Sections, 

ɞɚɥɟɟ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɤɥɚɫɫ DropScript ɜ ɩɟɪɟɦɟɧɧɭɸ AddNewOption, ɭɞɚɥɹɸɬɫɹ 

ɩɪɨɰɟɞɭɪɨɣ DeleteOption. ȼ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɢɡɦɟɧɹɬɫɹ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ, 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ 

ɪɟɠɢɦɨɦ, ɮɭɧɤɰɢɹ ChangeToggleOfmodeSection ɜɵɩɨɥɧɹɟɬ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ. 

ɂɡɦɟɧɟɧɢɟ ɩɪɨɡɪɚɱɧɨɫɬɢ ɜɵɛɪɚɧɧɨɣ ɫɟɤɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɪɟɠɢɦɟ 

ɫɟɬɤɢ ɬɨɱɟɤ, ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ ChangeOpasitySelectedSection. 

ɂɡɦɟɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɜ ɫɟɬɤɟ ɜɫɟɯ ɫɪɟɡɨɜ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɢ ChangeCountElements. 

ɂɡɦɟɧɟɧɢɟ ɨɫɢ ɞɜɢɠɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɟɤɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɥɚɫɫɟ 

NewBehaviourScript. Ɉɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ ɜ ɡɚɞɚɱɟ ɢɡɦɟɧɟɧɢɹ ɨɫɢ ɞɜɢɠɟɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɪɟɡɚ ɫɥɭɠɢɬ ɮɭɧɤɰɢɹ SideSectionChange. ȼ ɮɭɧɤɰɢɢ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɭ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɞɢɧɚɦɢɱɟɫɤɢɦ ɫɪɟɡɨɦ, ɢɡɦɟɧɹɟɬɫɹ ɫɜɨɣɫɬɜɨ SideRotate. ɂɡɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ 

ɫɜɨɣɫɬɜɚ ɜɵɡɵɜɚɟɬ ɮɭɧɤɰɢɸ SideRotateChange, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɩɨɜɨɪɨɬ 

ɢ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɪɟɡɚ. 

ɇɚ ɤɚɠɞɭɸ ɬɨɱɤɭ ɫɟɬɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬ, ɤɨɬɨɪɵɣ ɨɬɫɥɟɠɢɜɚɟɬ 

ɧɚɯɨɠɞɟɧɢɟ ɬɨɱɤɢ ɜ ɮɢɝɭɪɟ, ɚ ɢɦɟɧɧɨ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɤɨɦɩɨɧɟɧɬ InsideFigure. 

Ⱦɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɢɫɩɨɥɶɡɭɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
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ɫɪɟɞɵ Unity — ɜɵɹɜɥɟɧɢɟ ɤɨɥɥɢɡɢɢ ɨɛɴɟɤɬɨɜ: OnTriggerEnter ɢ OnTriggerExit. 

ȿɫɥɢ ɬɨɱɤɚ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɮɢɝɭɪɵ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɨɤɪɚɲɢɜɚɧɢɟ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɟ ɩɨɥɨɠɟɧɢɟɦ ɩɨɫɪɟɞɫɬɜɨɦ ɮɭɧɤɰɢɢ SetColorBubbles. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɢɧɢɣ ɭɪɨɜɧɹ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɜ ɫɬɚɧɞɚɪɬɧɵɯ 

ɤɨɦɩɨɧɟɧɬɚɯ Unity ɧɟɬ ɩɨɧɹɬɢɹ "Ʉɪɭɝ", ɩɨɷɬɨɦɭ ɩɨɹɜɢɥɚɫɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɟɝɨ ɫɨɡɞɚɧɢɹ ɢ ɡɚɝɪɭɡɤɢ ɜ ɩɪɢɥɨɠɟɧɢɟ. Ɉɛɴɟɤɬ ɤɪɭɝɚ ɛɵɥ ɫɨɡɞɚɧ ɜ ɩɪɨɝɪɚɦɦɟ 

Blender. Ɂɚɝɪɭɡɤɚ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɤɨɧɫɬɪɭɤɬɨɪɟ ɤɥɚɫɫɚ 

SectionOfShapContourCircle ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɝɪɭɡɤɢ ɫɬɨɪɨɧɧɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ Resources.Load.  

ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɤɪɭɝɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɟɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɫɪɟɡɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɥɚɫɫɟ SectionOfShapContourCircle ɜ ɮɭɧɤɰɢɢ SetSizeCircle. 

 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɲɥɟɣɮ, ɢɞɭɳɢɣ ɡɚ ɞɜɢɠɭɳɢɦɫɹ ɫɪɟɡɨɦ, ɢɫɱɟɡɚɥ ɩɨɫɥɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɧɢɰɵ ɫɮɟɪɵ, ɦɢɧɢɦɚɥɶɧɨɟ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ (0) ɫɪɚɜɧɢɜɚɟɬɫɹ 

ɫ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɟɦ ɩɨɥɨɠɟɧɢɹ ɫɪɟɡɚ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɨɪɨɜɨɝɨ ɡɧɚɱɟɧɢɹ 

ɬɟɤɭɳɢɦ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɤɪɚɳɟɧɢɟ ɫɨɡɞɚɧɢɹ ɲɥɟɣɮɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɬɨɥɶɤɨ ɬɟɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜɧɭɬɪɢ 

ɮɢɝɭɪɵ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɵ Unity, ɬɚɤɢɟ ɤɚɤ: 

ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɫɨɫɬɨɹɳɢɯ ɜ ɤɨɧɬɚɤɬɟ (ɤɨɥɥɢɡɢɹ ɨɛɴɟɤɬɨɜ), ɱɚɫɬɢɰɵ 

ɤɨɦɩɨɧɟɧɬɚ ParticleSystem ɢ ɨɛɴɟɤɬɚ, ɫ ɤɨɬɨɪɵɦ ɬɪɟɛɭɟɬɫɹ ɜɵɹɜɥɹɬɶ 

ɫɬɨɥɤɧɨɜɟɧɢɹ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɲɥɟɣɮɚ ɜ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɬɚɧɞɚɪɬɧɵɣ ɤɨɦɩɨɧɟɧɬ ParticleSystem, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɲɢɣɫɹ ɬɨɧɤɨɣ 

ɧɚɫɬɪɨɣɤɟ. ɒɥɟɣɮ ɪɟɚɥɢɡɨɜɚɧ ɜ ɪɟɠɢɦɟ ɫɟɬɤɢ ɬɨɱɟɤ ɢ ɥɢɧɢɣ ɭɪɨɜɧɟɣ. 

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɫɟɬɤɢ ɬɨɱɟɤ ɤ ɤɚɠɞɨɦɭ ɨɛɴɟɤɬɭ ɞɨɛɚɜɥɹɟɬɫɹ 

ɤɨɦɩɨɧɟɧɬ. Ɉɫɧɨɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɹɜɥɹɟɬɫɹ ɟɝɨ ɧɚɫɬɪɨɣɤɚ, ɚ ɢɦɟɧɧɨ, 

ɭɫɬɚɧɨɜɤɚ ɫɬɚɪɬɨɜɨɣ ɫɤɨɪɨɫɬɢ ɱɚɫɬɢɰ (Particl) ɧɚ ɧɭɥɶ.  

ȼ ɩɪɨɝɪɚɦɦɟ ɢɦɟɟɬɫɹ ɨɫɨɛɨɟ ɩɨɜɟɞɟɧɢɟ ɲɥɟɣɮɚ, ɬɚɤɨɟ, ɤɚɤ ɨɬɫɭɬɫɬɜɢɟ 

ɲɥɟɣɮɚ ɭ ɬɨɱɟɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɧɟ ɤɥɚɫɬɟɪɚ. Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɪɟɚɥɢɡɨɜɚɧɵ 

ɜ ɤɥɚɫɫɟ InsideFigure.  
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ȼ ɫɥɭɱɚɟ ɫ ɫɟɬɤɨɣ ɬɨɱɟɤ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɹɬɶ ɰɜɟɬ ɲɥɟɣɮɚ, 

ɱɬɨ ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɤɥɚɫɫɟ SectionOfShapeBubble, ɚ ɢɦɟɧɧɨ, 

ɜ ɮɭɧɤɰɢɢ SetColorBubbles.  

ȼ ɫɥɭɱɚɟ ɫ ɥɢɧɢɹɦɢ ɭɪɨɜɧɟɣ ɨɫɨɛɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɟɬɫɹ ɨɬɪɢɫɨɜɤɚ 

ɬɨɥɶɤɨ ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɞɥɹ ɷɬɨɝɨ ɜ ɧɚɫɬɪɨɣɤɚɯ ɤɨɦɩɨɧɟɧɬɚ ParticleSystem ɧɭɠɧɨ 

ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ «Shape» ɧɚ «Cone» ɢ «Emit from» ɧɚ «Volume Shael», 

ɱɬɨ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɞɟ ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɩɪɨɰɟɞɭɪɟ SectionOfShapContourCircle. 

 

3.4 Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɤɨɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɭɩɪɚɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɨɝɪɚɦɦɵ ɪɟɚɥɢɡɭɟɬɫɹ 

ɤɥɚɜɢɚɬɭɪɨɣ, ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɵɲɶɸ, ɥɢɛɨ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɶɸ ɧɨɭɬɛɭɤɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɝɪɭɡɤɢ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɥɚɝɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɵɛɪɚɬɶ 

ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɞɥɹ ɢɦɟɸɳɟɣɫɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɪɚɛɨɱɟɝɨ ɉɄ. Ɉɤɧɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 26.  

 

 
Ɋɢɫɭɧɨɤ 26 — Ɉɤɧɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ 
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Ɋɚɛɨɱɟɟ ɩɨɥɟ ɩɪɨɝɪɚɦɦɵ, ɨɬɨɛɪɚɠɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 27, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ:  

1) ɨɛɥɚɫɬɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ 

ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

2) ɩɚɧɟɥɶ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 27 — Ɉɤɧɨ ɫ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɶɸ ɢ ɩɨɥɟɦ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ 

 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɦɨɞɭɥɟ ɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɫɪɟɡɵ 

ɜ ɜɢɞɟ ɫɟɬɤɢ ɬɨɱɟɤ ɢ ɥɢɧɢɣ ɭɪɨɜɧɟɣ. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɨɣ ɜ ɪɟɠɢɦɟ 

ɫɟɬɤɢ ɬɨɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 28. ȼ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɜɨɡɦɨɠɧɨ ɞɨɛɚɜɥɟɧɢɟ, 

ɫɨɯɪɚɧɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɫɪɟɡɨɜ ɮɢɝɭɪɵ ɫ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɪɨɡɪɚɱɧɨɫɬɢ, ɜɵɛɨɪɨɦ 

ɨɫɢ ɞɜɢɠɟɧɢɹ ɫɪɟɡɚ ɢ ɧɚɫɬɪɨɣɤɨɣ ɪɚɡɦɟɪɚ ɫɟɬɤɢ. ɂɡɦɟɧɟɧɢɟ ɨɬɬɟɧɤɚ ɤɚɠɞɨɣ, 

ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɣ, ɬɨɱɤɢ ɫɟɬɱɚɬɨɝɨ ɤɚɪɤɚɫɚ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɨɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɮɢɝɭɪɵ, ɱɟɦ ɛɥɢɠɟ ɤ ɤɪɚɸ ɮɢɝɭɪɵ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ, 

ɬɟɦ ɫɢɥɶɧɟɟ ɜɵɪɚɠɟɧɨ ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɬɨɱɤɢ ɨɬ ɤɪɚɫɧɨɝɨ ɤ ɫɢɧɟɦɭ, ɥɢɛɨ ɛɟɥɨɦɭ. 
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Ɋɢɫɭɧɨɤ 28 — ɋɪɟɡɵ ɜ ɜɢɞɟ ɫɟɬɤɢ ɬɨɱɟɤ 

 

ȼ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɫ ɥɢɧɢɹɦɢ ɭɪɨɜɧɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 29, 

ɩɨɤɚɡɚɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɤɚɪɤɚɫɧɨɣ ɦɨɞɟɥɢ ɧɟɫɤɨɥɶɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɜ ɜɢɞɟ ɫɮɟɪ ɢ ɩɨɦɟɳɟɧɧɵɯ ɨɞɧɚ ɜ ɞɪɭɝɭɸ. 

 

 

Ɋɢɫɭɧɨɤ 29 — ɋɪɟɡɵ ɜ ɜɢɞɟ ɥɢɧɢɣ ɭɪɨɜɧɹ 
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 Ɍɚɤɠɟ, ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɦɨɞɭɥɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɪɟɚɥɢɡɨɜɚɧɚ ɮɭɧɤɰɢɹ 

ɨɬɨɛɪɚɠɟɧɢɹ ɲɥɟɣɮɚ, ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɞɜɢɝɚɸɳɟɣɫɹ ɩɥɨɫɤɨɫɬɶɸ ɫɪɟɡɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɲɥɟɣɮɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɟɠɢɦɭ ɨɬɨɛɪɚɠɟɧɢɹ ɫɪɟɡɨɜ ɜ ɜɢɞɟ ɫɟɬɤɢ 

ɬɨɱɟɤ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɨɱɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɛɥɢɠɟ ɤ ɰɟɧɬɪɭ ɮɢɝɭɪɵ, 

ɫɭɳɟɫɬɜɭɸɬ ɛɨɥɶɲɢɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɫ ɤɪɚɸ. 

ȼ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɥɢɧɢɣ ɭɪɨɜɧɹ ɲɥɟɣɮ ɪɟɚɥɢɡɨɜɚɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɪɟɡɚ ɫ ɥɢɧɢɹɦɢ, ɨɫɬɚɸɳɢɣɫɹ ɫɥɟɞ ɢɦɢɬɢɪɭɟɬ ɩɪɟɞɵɞɭɳɢɟ 

ɩɨɥɨɠɟɧɢɹ ɞɜɢɠɭɳɟɣɫɹ ɩɥɨɫɤɨɫɬɢ (ɪɢɫɭɧɨɤ 30).  

 

 
Ɋɢɫɭɧɨɤ 30 — ɒɥɟɣɮ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɥɢɧɢɣ ɭɪɨɜɧɹ 

 

 Ɉɬɨɛɪɚɠɟɧɢɟ ɲɥɟɣɮɚ, ɨɫɬɚɸɳɟɝɨɫɹ ɡɚ ɞɜɢɠɭɳɟɣɫɹ ɩɥɨɫɤɨɫɬɶɸ, ɩɨɡɜɨɥɹɟɬ 

ɢɡɭɱɚɬɶ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɧɵɣ ɨɛɴɟɤɬ ɜ ɞɢɧɚɦɢɤɟ, ɛɟɡ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɫɬɚɬɢɱɟɫɤɢɯ ɫɪɟɡɨɜ. 

 ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɦɨɞɭɥɟ ɪɟɚɥɢɡɭɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɜ ɪɟɠɢɦɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɬɟɪɟɨɩɚɪɵ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 31. 
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Ɋɢɫɭɧɨɤ 31 — Ɋɟɠɢɦ ɫɬɟɪɟɨɩɚɪɵ 

 

ɂɡɨɛɪɚɠɟɧɢɹ ɫ ɨɛɴɟɤɬɨɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɟɪɟɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɫɰɟɧɵ, ɜɤɥɸɱɚɸɳɚɹ ɨɛɴɟɤɬ, ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ 

(ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɚɜɨɦɭ ɢ ɥɟɜɨɦɭ ɝɥɚɡɭ), ɢɦɟɥɢ ɪɚɡɥɢɱɧɨɟ ɭɝɥɨɜɨɟ ɫɦɟɳɟɧɢɟ 

(ɷɮɮɟɤɬ ɫɬɟɪɟɨɫɤɨɩɢɱɟɫɤɨɝɨ ɩɚɪɚɥɥɚɤɫɚ). ɉɪɢ ɫɨɡɞɚɧɢɢ ɭɫɥɨɜɢɣ, ɱɬɨ ɤɚɠɞɵɣ 

ɝɥɚɡ ɜɨɫɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɢɡɨɛɪɚɠɟɧɢɟ, ɞɥɹ ɧɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ, ɫɨɡɞɚёɬɫɹ 

ɢɥɥɸɡɢɹ ɧɚɛɥɸɞɟɧɢɹ ɨɛɴёɦɧɨɣ ɤɚɪɬɢɧɵ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɨɛɥɚɞɚɟɬ ɢɧɬɭɢɬɢɜɧɨ 

ɩɨɧɹɬɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ 

ɞɥɹ ɨɫɜɨɟɧɢɹ, ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ ɜɢɡɭɚɥɶɧɨɝɨ 

ɚɧɚɥɢɡɚ ɦɨɞɟɥɢɪɭɟɦɵɯ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɨɝɪɚɦɦɵ.  
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ɁȺɄɅЮЧȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɬɟɦɭ ɜɢɡɭɚɥɶɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢɡɭɱɟɧɵ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɢ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ, ɨɛɨɡɧɚɱɟɧɵ 

ɨɫɧɨɜɧɵɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɛɥɟɦɵ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɨɫɭɳɟɫɬɜɥɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɜɢɡɭɚɥɶɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ, ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɫɬɪɨɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɫɟɱɟɧɢɣ, ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɩɪɨɬɟɫɬɢɪɨɜɚɧ ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɭɛɥɢɤɨɜɚɧɵ ɫɬɚɬɶɢ: 

1. ɉɨɝɨɪɟɥɵɣ, ȿ. ɋ., ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 

ȼɂɆ-ɬɟɯɧɨɥɨɝɢɣ // ɀɭɪɧɚɥ «ɇɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ». 2015. № 7. ɋ. 120-124. 

2. ɉɨɝɨɪɟɥɵɣ, ȿ. ɋ., ɉɪɨɛɥɟɦɧɵɣ ɚɧɚɥɢɡ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ // Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «Ɇɨɥɨɞɟɠɶ ɢ ɧɚɭɤɚ: ɩɪɨɫɩɟɤɬ 

ɋɜɨɛɨɞɧɵɣ». 2016.  

3. ɉɨɝɨɪɟɥɵɣ, ȿ. ɋ., ȼɢɡɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ // Ɋɟɲɟɬɧёɜɫɤɢɟ ɱɬɟɧɢɹ: ɦɚɬɟɪɢɚɥɵ 

XX ɘɛɢɥɟɣɧɨɣ ɦɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɩɪɚɤɬ. ɤɨɧɮ.: ɜ 2 ɱ. / ɩɨɞ ɨɛɳ. ɪɟɞ. ɘ. ɘ. 

Ʌɨɝɢɧɨɜɚ ; ɋɢɛȽȺɍ — Ʉɪɚɫɧɨɹɪɫɤ, 2016. ɑ. 2. ɋ. 284–287. 

4. ɉɨɝɨɪɟɥɵɣ, ȿ. ɋ., ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ // Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 

«Ɇɨɥɨɞɟɠɶ ɢ ɧɚɭɤɚ: ɩɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ». 2017. 

Ɍɚɤɠɟ, ɫɥɟɞɭɟɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɥɚɫɬɶ 

ɜɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɛɨɥɶɲɢɯ 

ɨɛɴɟɦɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ ɞɥɹ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. 

ȼ ɩɨɥɶɡɭ ɞɚɧɧɨɝɨ ɡɚɤɥɸɱɟɧɢɹ ɝɨɜɨɪɢɬ ɜɧɭɲɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɞɚɜɚɟɦɵɯ 

ɩɭɛɥɢɤɚɰɢɣ, ɤɧɢɝ, ɦɨɧɨɝɪɚɮɢɣ ɢ ɩɨɫɨɛɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɤɨɧɮɟɪɟɧɰɢɣ 

ɢ ɩɪɟɞɫɬɚɜɥɹɟɦɵɯ ɧɚ ɧɢɯ ɞɨɤɥɚɞɨɜ ɩɨ ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɟ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɆȾ — Ɇɧɨɝɨɦɟɪɧɵɟ ɞɚɧɧɵɟ; 

ȽȼɊ — Ƚɢɫɬɨɝɪɚɦɦɧɵɣ ɜɪɟɦɟɧɧɨɣ ɪɹɞ; 

ȼɂɆ — ȼɢɡɭɚɥɶɧɨ-ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ; 

ɂɋ — ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ; 

ɂɂ — ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɢɧɬɟɥɥɟɤɬ; 

ɅɉɊ — Ʌɢɰɨ, ɩɪɢɧɢɦɚɸɳɟɟ ɪɟɲɟɧɢɟ; 

ɑȼȺ — ɑɢɫɥɟɧɧɵɣ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ; 

Ƚȼɉ — Ƚɢɫɬɨɝɪɚɦɦɚ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 

 

1. Ȼɨɥɶɲɚɤɨɜ, Ⱥ. Ⱥ., Ʉɟɪɢɦɨɜ, Ɋ. ɇ., Ɇɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɦɧɨɝɨɦɟɪɧɵɯ 

ɞɚɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ // Ɇɨɫɤɜɚ, Ƚɨɪɹɱɚɹ Ʌɢɧɢɹ — Ɍɟɥɟɤɨɦ, 2007. 

2. Ȼɨɧɞɚɪɟɜ, Ⱥ. ȿ., Ƚɚɥɚɤɬɢɨɧɨɜ, ȼ. Ⱥ., Ⱥɧɚɥɢɡ ɢ ɜɢɡɭɚɥɢɡɚɰɢɹ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ ɡɚɞɚɱɚɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɝɚɡɨɜɨɣ ɞɢɧɚɦɢɤ // Programming 

and Computer Software. 2015. Ɍ. 41. № 5. ɋ. 247–252. 

3. Ȼɨɧɞɚɪɟɜ, Ⱥ. ȿ., Ƚɚɥɚɤɬɢɨɧɨɜ, ȼ. Ⱥ., ɒɚɩɢɪɨ, Ʌ. Ɂ., Ⱥɧɚɥɢɡ 

ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ ɡɚɞɚɱɚɯ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɜɢɡɭɚɥɢɡɚɰɢɢ // ɂɉɆ ɢɦ. Ɇ.ȼ. Ʉɟɥɞɵɲɚ ɊȺɇ, Ɋɨɫɫɢɹ, 

Ɇɨɫɤɜɚ, 2012. 

4. Ȼɭɥɝɚɤɨɜ, ɋ. ȼ., Ⱥɝɪɟɝɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ // 

ɉɟɪɫɩɟɤɬɢɜɵ ɇɚɭɤɢ ɢ Ɉɛɪɚɡɨɜɚɧɢɹ, 2014, №3(9), ɋ.9–13. 

5. ȼɚɫɢɥɶɟɜ, ȼ. Ɋ., ȼɨɥɨɛɨɣ, Ⱥ. Ƚ., ȼɶɸɤɨɜɚ, ɇ. ɂ., Ƚɚɥɚɤɬɢɨɧɨɜ, ȼ. Ⱥ. 

Ʉɨɧɬɟɤɫɬɧɚɹ ɜɢɡɭɚɥɢɡɚɰɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ // ɉɪɟɩɪɢɧɬɵ ɂɉɆ 

ɢɦ. Ɇ. ȼ. Ʉɟɥɞɵɲɚ. 2004. № 56. 23 ɫ. 

6. Ƚɨɪɛɚɧɶ, Ⱥ. ɇ., Ɇɟɬɨɞɵ ɧɟɣɪɨɢɧɮɨɪɦɚɬɢɤɢ // ɄȽɌɍ, Ʉɪɚɫɧɨɹɪɫɤ, 1998. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɦɨɞɭɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ 

 

Ʌɢɫɬɢɧɝ Ⱥ.1 — ɉɪɨɰɟɞɭɪɚ Create 

public void Create() 

{ 

Section = GameObject.CreatePrimitive(PrimitiveType.Cube); 

Section.transform.localScale = new Vector3(50, 50, 2); 

SideRotateChange(); 

Section.GetComponent<Renderer>().material.shader = 

Shader.Find("Transparent/Diffuse"); 

Section.GetComponent<Renderer>().material.color = new Color(1, 0, 

0, 0); 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.2 — ɉɪɨɰɟɞɭɪɚ getColorForCylinder 

public Color getColorForCylinder(Vector3 positionShare) 

{ 

float dist = maxDist - 

Vector3.Distance(MainCube.transform.position, positionShare); 

dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 

float www = (100 - percentRED) / 100; 

Color result = new Color(1 - www, 0, www, Opacity); 

return result; 

 

Ʌɢɫɬɢɧɝ Ⱥ.3 — Ɏɭɧɤɰɢɹ getTimeStartLife 

float getTimeStartLife(Vector3 positionShare, Vector3 

positionMainCube)  

{ 

float startLife = 0.5f; 

float maxDist = 43.30127f; 

float wdwda = Vector3.Distance(positionMainCube, positionShare); 

float dist = maxDist - wdwda; 
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dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 

float dwqs = 2f / 100f; 

startLife += dwqs * percentRED ; 

return startLife; 

} 

void putBools() 

{ 

 

float CountElements = CountBubles - 2; 

float factor = MaxElements / CountElements; 

Vector3 centerPanelSection = Section.transform.position; 

for (float x = 0; x <= CountElements; x++) 

{ 

for (float y = 0; y <= CountElements; y++) 

{ 

Vector3 Dot = new Vector3(); 

switch (_sideRotate) 

{ 

case 0: 

{ 

Dot = new Vector3( 

x * factor + centerPanelSection.x - (MaxElements * 0.5f), 

y * factor + centerPanelSection.y - (MaxElements * 0.5f), 

centerPanelSection.z); 

} 

break; 

case 1: 

{ 

Dot = new Vector3( 

centerPanelSection.x, 

x * factor + centerPanelSection.y - (MaxElements * 0.5f), 

y * factor + centerPanelSection.z - (MaxElements * 0.5f)); 

} 

break; 

case 2: 
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{ 

Dot = new Vector3( 

x * factor + centerPanelSection.x - (MaxElements * 0.5f), 

centerPanelSection.y, 

y * factor + centerPanelSection.z - (MaxElements * 0.5f)); 

} 

break; 

default: 

break; 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.4 — ɉɪɨɰɟɞɭɪɚ RepleceType 

public SectionOfShapContourCircle RepleceType() 

{ 

SectionOfShapContourCircle sdwdw = new 

SectionOfShapContourCircle(MainCube, Claster, CenterPanelSection, 

SideRotate, EnableClaster); 

return sdwdw; 

 

Ʌɢɫɬɢɧɝ Ⱥ.5 — ɉɪɨɰɟɞɭɪɚ SetSizeCircle 

public void SetSizeCircle() 

{ 

float Value = Vector3.Distance(RedCircle.transform.position, 

MainCube.transform.position); 

float ValueRedCircle = 25f - Value; 

float ValueBlueCircle = 12.5f - Value; 

float ValueGreenCircle = 6.25f - Value; 

float OnePercentValueRedCircle = 25f / 100f; 

float OnePercentValueBlueCircle = 12.5f / 100f; 

float OnePercentValueGreenCircle = 6.25f / 100f; 

float PercentRedCircle = ValueRedCircle / OnePercentValueRedCircle; 

float PercentBlueCircle = ValueBlueCircle / 

OnePercentValueBlueCircle; 

float PercentGreenCircle = ValueGreenCircle / 

OnePercentValueGreenCircle; 
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float OnePercentSizeRedCircle = 0.5f / 100f; 

float OnePercentSizeBlueCircle = 0.25f / 100f; 

float OnePercentSizeGreenCircle = 0.125f / 100f; 

float ScaleRedCircle = PercentRedCircle * OnePercentSizeRedCircle; 

float ScaleBlueCircle = PercentBlueCircle * 

OnePercentSizeBlueCircle; 

float ScaleGreenCircle = PercentGreenCircle * 

OnePercentSizeGreenCircle; 

RedCircle.transform.localScale = new Vector3(ScaleRedCircle, 

ScaleRedCircle, ScaleRedCircle); 

var ps = BlueCircle.GetComponent<ParticleSystem>(); 

var psg = GreenCircle.GetComponent<ParticleSystem>(); 

if (ScaleBlueCircle < 0) 

ps.Stop(); 

else ps.Play(); 

if (ScaleGreenCircle < 0) 

psg.Stop(); 

else psg.Play(); 

ScaleBlueCircle = ScaleBlueCircle < 0 ? 0 : ScaleBlueCircle; 

ScaleGreenCircle = ScaleGreenCircle < 0 ? 0 : ScaleGreenCircle; 

BlueCircle.transform.localScale = new Vector3(ScaleBlueCircle, 

ScaleBlueCircle, ScaleBlueCircle); 

GreenCircle.transform.localScale = new Vector3(ScaleGreenCircle, 

ScaleGreenCircle, ScaleGreenCircle);} 

 

Ʌɢɫɬɢɧɝ Ⱥ.6 — ɉɪɨɰɟɞɭɪɚ OnTriggerEnter 

void OnTriggerEnter(Collider other) 

{ 

if (parent != null) 

{ 

IsInside = true; 

this.GetComponent<Renderer>().material.color = 

((SectionOfShapeBubble)parent).getColorForCylinder(this.gameObject

.transform.position);}} 
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Ʌɢɫɬɢɧɝ Ⱥ.7 — ɉɪɨɰɟɞɭɪɚ OnTriggerExit 

void OnTriggerExit(Collider other) 

{ 

IsInside = false; 

this.GetComponent<Renderer>().material.color = new Color(1, 0, 0, 

0);} 

 

Ʌɢɫɬɢɧɝ Ⱥ.8 — ɉɪɨɰɟɞɭɪɚ LateUpdate 

void LateUpdate() 

{ 

float input = Input.GetAxis("Mouse ScrollWheel"); 

if (input != 0) 

{ 

cam_holder.fieldOfView *= 1 - input;  

} 

if (Input.GetMouseButton(1)) 

_rotX += Input.GetAxis("Mouse X") * mouse_sens;  

_rotY -= Input.GetAxis("Mouse Y") * mouse_sens; 

LookAtTarget();} 

if (Input.GetMouseButton(2))  

{ 

x_axis = Input.GetAxis("Mouse X") * mouse_sens; 

y_axis = Input.GetAxis("Mouse Y") * mouse_sens; 

cam_holder.transform.Rotate(Vector3.up, x_axis, Space.World); 

cam_holder.transform.Rotate(Vector3.right, y_axis, Space.Self); 

}}} 

 

Ʌɢɫɬɢɧɝ Ⱥ.9 — ɉɪɨɰɟɞɭɪɚ LookAtTarget 

void LookAtTarget() 

{ 

Quaternion rotation = Quaternion.Euler(_rotY, _rotX, 0);  
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transform.position = target.position - (rotation * _offset); 

transform.LookAt(target); 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.10 — ɋɦɟɳɟɧɢɟ ɤɚɦɟɪɵ 

target = MainCube.transform; 

_rotY = transform.eulerAngles.y; 

_rotX = transform.eulerAngles.x; 

_offset = target.position - transform.position; 

 

Ʌɢɫɬɢɧɝ Ⱥ.11 — ɉɪɨɰɟɞɭɪɚ ValueChangeCheck 

public void ValueChangeCheck() 

{ 

Debug.Log(SliderOfNewSection.value); 

if (MainCube.GetComponent<GlobalFields>().MovingSection != null) 

{ 

MainCube.GetComponent<GlobalFields>().MovingSection.SetPositionOff

set(SliderOfNewSection.value); 

}         

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.12 — ɉɪɨɰɟɞɭɪɚ SideSectionChange 

private void SideSectionChange() 

{ 

MainCube.GetComponent<GlobalFields>().MovingSection.SideRotate = 

SideSection.value; 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.13 — ɉɪɨɰɟɞɭɪɚ ToggleEnableClaster 

public void ToggleEnableClaster()  

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 
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MainCube.GetComponent<GlobalFields>().MovingSection.EnableClaster = 

EnableClaster.isOn; 

MainCube.GetComponent<GlobalFields>().MovingSection.Create(); 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CreateBubbles(); 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.14 — ɉɪɨɰɟɞɭɪɚ ChangeCountElements 

public void ChangeCountElements() 

{ 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CountBubles = SliderOfCountElements.value; 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection.Create(); 

((SectionOfShapeBubble)MainCube.GetComponent<GlobalFields>().Movin

gSection).CreateBubbles(); 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.15 — ɉɪɨɰɟɞɭɪɚ ToggleEnableClaster 

public void ChangeToggleOfmodeSection() 

{ 

if (ToggleOfmodeSection.isOn) 

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection = new 

SectionOfShapeBubble(MainCube, Claster, centerCube, 

SideSection.value, true, 1, true); 

} 

else  

{ 

Destroy(MainCube.GetComponent<GlobalFields>().MovingSection.Sectio

n); 

MainCube.GetComponent<GlobalFields>().MovingSection = new 

SectionOfShapContourCircle(MainCube, Claster, centerCube, 

SideSection.value, true);        }} 
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Ʌɢɫɬɢɧɝ Ⱥ.16 — ɉɪɨɰɟɞɭɪɚ Update 

void Update() 

{ 

if (haveAnimation) 

{ 

respawnPrefab.GetComponent<GlobalFields>().MovingSection.SetPositi

onOffset(OffSetAnimation); 

if (ToggleOfmodeSection.isOn) 

{ 

OffSetAnimation += 2; 

} 

else { OffSetAnimation += 0.2f; } 

if (OffSetAnimation >= 50) 

{ 

haveAnimation = false; 

OffSetAnimation = 0; 

} 

 

Ʌɢɫɬɢɧɝ Ⱥ.17 — ɉɪɨɰɟɞɭɪɚ Animation 

public void Animation()  

{ 

Vector3 startVector = new Vector3(40, -435, -1014); 

respawnPrefab.GetComponent<GlobalFields>().MovingSection.Section.t

ransform.position = startVector; 

haveAnimation = true;} 

 

Ʌɢɫɬɢɧɝ Ⱥ.18 — Ɉɩɢɫɚɧɢɟ ɮɨɪɦɭɥɵ ɡɚɞɚɧɢɹ ɰɜɟɬɚ 
public Color getColorForCylinder(Vector3 positionShare) 

{ 

float dist = maxDist - Vector3.Distance(MainCube.transform.position, 

positionShare); 

dist = dist < 0 ? 0 : dist; 

float percentRED = dist / (maxDist / 100); 
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float www = (100 - percentRED) / 100; 

Color result = new Color(1, www, www, Opacity); 

Color result = new Color(1 - www, 0, www, Opacity);     

return result; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


















