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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ 

ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ» ɫɨɞɟɪɠɢɬ 47 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 2 ɬɚɛɥɢɰɵ, 23 ɪɢɫɭɧɤɚ, 2 ɩɪɢɥɨɠɟɧɢɹ, 29 ɢɫɬɨɱɧɢɤɨɜ. 

ɆɂɇɍɋɂɇɋɄȺə ɄɈɌɅɈȼɂɇȺ, ɉɈɅȿȼɈɃ ɗɄɋɉȿɊɂɆȿɇɌ, 

ȾȿɇȾɊɈɏɊɈɇɈɅɈȽɂə, ȽɈȾɂɑɇɕȿ ɄɈɅɖɐȺ, ɌɊȺɏȿɂȾɈȽɊȺɆɆɕ, 

ȾɂȺɆȿɌɊ ɌɊȺɏȿɂȾ, ɆȿɌɈȾ ȾɈȼȿɊɂɌȿɅɖɇɕɏ ɂɇɌȿɊȼȺɅɈȼ, 

ɄɅȺɋɌȿɊɇɕɃ ȺɇȺɅɂɁ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ.ɐɟɥɶ ɪɚɛɨɬɵ: ɭɬɨɱɧɟɧɢɟ 

ɦɟɬɨɞɢɤɢ ɩɨɫɬɪɨɟɧɢɹ ɭɫɪɟɞɧёɧɧɵɯ ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɪɚɞɢɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ 

ɬɨɥɳɢɧɵ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɞɥɹ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ.Ɂɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɫɟɡɨɧɧɵɣ ɩɨɥɟɜɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɡɴɹɬɢɸ ɨɛɪɚɡɰɨɜ 

ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ; 

2. ɉɨɥɭɱɢɬɶ ɦɢɤɪɨɬɨɦɧɵɟ ɩɪɟɩɚɪɚɬɵ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɬɤɚɧɢ ɝɨɞɢɱɧɵɯ 

ɤɨɥɟɰ; 

3. Ɇɟɬɨɞɚɦɢ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɭɫɬɚɧɨɜɢɬɶ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɬɤɚɧɢ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ; 

4. ɉɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɹ ɪɚɞɢɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɬɨɥɳɢɧɵ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɜ 

ɪɚɡɧɵɯ ɡɨɧɚɯ ɬɟɤɭɳɢɯ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɵ 

ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. ɉɨɫɬɪɨɢɬɶ ɬɪɚɯɟɢɞɨɝɪɚɦɦɵ ɤɥɟɬɨɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɪɚɡɧɵɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɹɞɨɜ ɬɪɚɯɟɢɞ; 

5. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɪɚɯɟɢɞɨɝɪɚɦɦ, ɩɨɫɬɪɨɟɧɧɵɯ ɪɚɡɧɵɦɢ 

ɫɩɨɫɨɛɚɦɢ ɜɵɛɨɪɚ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɢ ɭɬɨɱɧɢɬɶ ɦɟɬɨɞɢɤɭ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɯɟɢɞɨɝɪɚɦɦ 

ɞɥɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɚɬɶ ɩɨɥɧɵɟ ɢ ɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ ɫ ɥɸɛɨɝɨ ɭɱɚɫɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɪɹɞɨɜ 

ɬɪɚɯɟɢɞ ɜ ɝɨɞɢɱɧɨɦ ɤɨɥɶɰɟ, ɜɤɥɸɱɚɹ ɮɨɪɦɢɪɭɸɳɢɟɫɹ ɤɨɥɶɰɚ. 
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ȼȼȿȾȿɇɂȿ 

 

Ⱦɟɧɞɪɨɯɪɨɧɨɥɨɝɢɹ ɤɚɤ ɦɟɬɨɞ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɚɩɪɨɛɢɪɨɜɚɧɚ Ⱥ. 

Ⱦɭɝɥɚɫɨɦ ɧɚ ɩɪɢɦɟɪɟ ɞɚɬɢɪɨɜɚɧɢɹ ɞɪɟɜɧɢɯ ɩɨɫɟɥɟɧɢɣ ɢɧɞɟɣɰɟɜ ɘɝɨ-Ɂɚɩɚɞɚ 

ɋɒȺ [1]. ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɢɬ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɚɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɢ ɪɹɞɚ 

ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɪɟɜɶɟɜ ɨɬ ɢɡɦɟɧɟɧɢɣ ɭɫɥɨɜɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɬɤɥɢɤ ɜ 

ɝɨɞɢɱɧɨɦ ɤɨɥɶɰɟ ɦɨɠɟɬ ɧɚɣɬɢ ɥɸɛɨɟ ɩɪɢɪɨɞɧɨɟ ɹɜɥɟɧɢɟ – ɨɛɥɭɱɟɧɢɟ 

ɪɚɞɢɚɰɢɟɣ, ɡɚɫɭɯɚ, ɢ ɞɚɠɟ ɢɡɜɟɪɠɟɧɢɟ ɜɭɥɤɚɧɚ [2]. ȿɠɟɝɨɞɧɵɣ ɩɪɢɪɨɫɬ 

ɞɪɟɜɟɫɧɵɯ ɩɨɪɨɞ, ɨɛɥɚɞɚɸɳɢɯ ɫɯɨɞɧɨɣ ɪɟɚɤɰɢɟɣ ɧɚ ɤɥɢɦɚɬ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɥɭɱɚɟɜ ɬɪɚɜɦɢɪɨɜɚɧɢɹ, ɤɪɟɧɢ, ɡɚɛɨɥɚɱɢɜɚɧɢɹ ɢ ɬ.ɩ., 

ɢɫɩɵɬɵɜɚɟɬ ɫɢɧɯɪɨɧɧɵɟ ɤɨɥɟɛɚɧɢɹ, ɮɨɪɦɢɪɭɹ ɭɧɢɤɚɥɶɧɵɟ ɫɨɱɟɬɚɧɢɹ ɲɢɪɢɧɵ 

ɤɨɥɟɰ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɧɨ ɫ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɶɸ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 

ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɢɨɞ ɠɢɡɧɢ ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɜɲɢɯ ɪɚɧɟɟ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜɪɟɦɹ ɫɨɛɵɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɯ ɝɢɛɟɥɶɸ, ɬɪɚɜɦɢɪɨɜɚɧɢɟɦ 

ɢ ɡɚɯɨɪɨɧɟɧɢɟɦ [3]. ɇɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɫɪɟɞɵ, ɥɢɦɢɬɢɪɭɸɳɢɦ 

ɪɚɞɢɚɥɶɧɵɣ ɝɨɞɢɱɧɵɣ ɩɪɢɪɨɫɬ ɹɜɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɪɟɠɢɦ ɭɜɥɚɠɧɟɧɢɹ. ȼ 

ɚɪɯɟɨɥɨɝɢɢ ɞɚɬɢɪɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɝɪɟɛɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɢ ɧɚɡɟɦɧɵɟ ɩɨɫɬɪɨɣɤɢ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ; ɜ ɝɟɨɦɨɪɮɨɥɨɝɢɢ – ɫɟɥɢ, ɤɚɦɧɟɩɚɞɵ, 

ɥɚɜɢɧɵ ɢ ɧɚɫɬɭɩɚɧɢɟ ɝɨɪɧɵɯ ɥɟɞɧɢɤɨɜ. Ɉɞɧɚɤɨ, ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɞɥɹ 

ɩɨɫɬɚɧɨɜɤɢ ɜɟɪɧɨɝɨ ɡɚɤɥɸɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ 

ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɧɨ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ [4]. 

1. Ʉɥɟɬɤɢ ɤɫɢɥɟɦɵ ɡɚɱɚɫɬɭɸ (ɧɚɩɪɢɦɟɪ, ɭ ɯɜɨɣɧɵɯ) ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ 

ɥɢɧɟɣɧɵɟ ɪɹɞɵ, ɹɜɥɹɸɳɢɟɫɹ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɤɥɟɬɨɱɧɵɦɢ ɤɥɨɧɚɦɢ, ɜɨɡɧɢɤɲɢɦɢ 

ɢɡ ɨɞɧɨɣ ɢɧɢɰɢɚɥɢ; 

2. Ɉɛɪɚɡɨɜɚɧɢɟ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɜ ɞɪɟɜɟɫɢɧɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 

ɤɚɥɟɧɞɚɪɧɵɟ ɨɬɦɟɬɤɢ ɜɪɟɦɟɧɢ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɬɤɚɧɢ; 

3. Ʉɥɟɬɨɱɧɚɹ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɡɪɟɥɵɯ ɤɥɟɬɨɤ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɨɫɬɚ. Ɏɭɧɤɰɢɹ ɬɪɚɯɟɢɞ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ 

ɪɚɡɦɟɪɚɦɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɩɪɨɫɬɵɦ ɚɧɚɬɨɦɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɚɦ ɤɥɟɬɨɤ ɦɨɠɧɨ 

ɢɡɭɱɚɬɶ ɪɨɫɬ ɧɟ ɬɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟɧɧɨɦ, ɧɨ ɢ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɨɬɧɨɲɟɧɢɢ; 
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4. ɋɨɯɪɚɧɟɧɢɟ ɤɫɢɥɟɦɧɵɯ ɤɥɟɬɨɤ ɭ ɞɟɪɟɜɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɠɢɡɧɢ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɧɭɸ ɞɢɧɚɦɢɤɭ ɪɨɫɬɚ ɪɚɫɬɟɧɢɹ; 

5. ɂɡɭɱɟɧɢɟ ɞɪɟɜɟɫɧɵɯ ɤɥɟɬɨɤ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ - ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɡɹɬɢɹ 

ɦɚɬɟɪɢɚɥɚ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɫɚɦɨɝɨ ɪɚɫɬɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɥɢɧɟɣɧɚɹ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶ ɤɥɟɬɨɱɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; 

6. Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɚɧɚɬɨɦɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɤɥɟɬɨɤ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɥɟɞɢɬɶ ɜɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɪɨɫɬ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ ɤɫɢɥɟɦɵ ɢ, ɢɫɩɨɥɶɡɭɹ ɜɵɹɜɥɟɧɧɵɟ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɞɢɧɚɦɢɤɭ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 

ɡɚ ɛɨɥɶɲɢɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɨɰɟɧɤɢ ɤɚɤ ɮɨɧɨɜɨɣ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɬɚɤ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɪɚɫɬɟɧɢɹ ɢ ɮɢɬɨɰɟɧɨɡ ɜ ɰɟɥɨɦ[5]. 

Ȼɥɚɝɨɞɚɪɹ ɤɨɪɪɟɤɬɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɨɝɨ ɚɧɚɥɢɡɚ 

ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɭɱɢɬɶ ɟɫɬɟɫɬɜɟɧɧɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ ɤɥɢɦɚɬɚ ɜ 

ɩɪɨɲɥɨɦ ɢ ɩɪɟɞɫɤɚɡɚɬɶ ɝɥɨɛɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜ ɛɭɞɭɳɟɦ[6]. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɢɠɟ ɫɥɟɞɭɸɳɟɦ. Ⱦɟɧɞɪɨɯɪɨɧɨɥɨɝɢɹ 

ɤɚɤ ɧɚɭɤɚ ɫɩɨɫɨɛɧɚ ɨɬɜɟɬɢɬɶ ɧɚ ɦɚɫɫɭ ɜɨɩɪɨɫɨɜ ɫɚɦɨɝɨ ɪɚɡɧɨɝɨ ɯɚɪɚɤɬɟɪɚ [7]. 

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɵɫɤɚɧɢɣ ɜ ɷɬɨɣ, ɢ ɫɦɟɠɧɵɯ ɨɛɥɚɫɬɹɯ, ɦɨɝɭɬ 

ɩɨɡɜɨɥɢɬɶ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɤɥɢɦɚɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɩɪɟɞɫɤɚɡɚɬɶ 

ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɜ ɛɭɞɭɳɟɦ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ 

ɦɟɫɬɧɨɫɬɢ ɜɨɤɪɭɝ ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɡɥɢɱɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ [8]. 

Ɉɞɧɚɤɨ, ɧɵɧɟ ɚɤɬɭɚɥɶɧɵɟ ɦɟɬɨɞɵ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɥɢɲɶ ɞɥɹ ɤɥɟɬɨɱɧɵɯ 

ɞɢɚɦɟɬɪɨɜ ɜ ɫɮɨɪɦɢɪɨɜɚɜɲɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɶɰɚɯ, ɦɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 

ɢɡɦɟɪɟɧɢɢ ɤɥɟɬɨɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɢ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɮɨɪɦɢɪɭɸɳɢɯɫɹ 

ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ, ɧɚɭɱɧɨ ɧɟ ɨɛɨɫɧɨɜɚɧɚ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɫɬɚɥɨ: ɭɬɨɱɧɟɧɢɟ ɦɟɬɨɞɢɤɢ 

ɩɨɫɬɪɨɟɧɢɹ ɭɫɪɟɞɧёɧɧɵɯ ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɪɚɞɢɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɬɨɥɳɢɧɵ 
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ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɞɥɹ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. 

Ɂɚɞɚɱɢ: 

 ɩɪɨɜɟɫɬɢ ɫɟɡɨɧɧɵɣ ɩɨɥɟɜɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɡɴɹɬɢɸ ɨɛɪɚɡɰɨɜ 

ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. 

 ɩɨɥɭɱɢɬɶ ɦɢɤɪɨɬɨɦɧɵɟ ɩɪɟɩɚɪɚɬɵ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɬɤɚɧɢ ɝɨɞɢɱɧɵɯ 

ɤɨɥɟɰ. 

 ɦɟɬɨɞɚɦɢ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɭɫɬɚɧɨɜɢɬɶ ɷɬɚɩɵ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɤɚɧɢ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. 

 ɩɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɹ ɪɚɞɢɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɬɨɥɳɢɧɵ ɤɥɟɬɨɱɧɵɯ 

ɫɬɟɧɨɤ ɜ ɪɚɡɧɵɯ ɡɨɧɚɯ ɬɟɤɭɳɢɯ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ 

ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɵ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. ɉɨɫɬɪɨɢɬɶ ɬɪɚɯɟɢɞɨɝɪɚɦɦɵ ɤɥɟɬɨɱɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɫ ɪɚɡɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɹɞɨɜ ɬɪɚɯɟɢɞ. 

 ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɪɚɯɟɢɞɨɝɪɚɦɦ, ɩɨɫɬɪɨɟɧɧɵɯ 

ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɜɵɛɨɪɚ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɢ ɭɬɨɱɧɢɬɶ ɦɟɬɨɞɢɤɭ ɩɨɫɬɪɨɟɧɢɹ 

ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɞɥɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ 

ɮɨɪɦɢɪɨɜɚɧɢɹ. 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

 

1.1 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя ɨ ɫɬɪɨɟɧɢɢ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɯɜɨɣɧɵɯ 

 

Ƚɨɞɢɱɧɵɟ ɫɥɨɢ ɩɪɢɪɨɫɬɚ ɞɪɟɜɟɫɢɧɵ, ɯɨɪɨɲɨ ɜɢɞɧɵɟ ɧɚ ɩɨɩɟɪɟɱɧɨɦ 

ɫɩɢɥɟ, ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɡɜɢɬɢɹ ɤɚɦɛɢɹ ɜ ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ [9]. 

Ʉɚɦɛɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɨɧɤɢɣ ɫɥɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɬɤɚɧɢ, ɧɚɯɨɞɹɳɢɣɫɹ 

ɦɟɠɞɭ ɤɫɢɥɟɦɨɣ ɢ ɥɭɛɨɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɦɟɥɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɤɥɟɬɨɤ, 

ɫɩɨɫɨɛɧɵɯ ɤ ɞɟɥɟɧɢɸ. ȼɟɫɧɨɣ ɢ ɜ ɧɚɱɚɥɟ ɥɟɬɚ ɮɨɪɦɢɪɭɸɬɫɹ ɤɪɭɩɧɵɟ 

ɬɨɧɤɨɫɬɟɧɧɵɟ ɤɥɟɬɤɢ ɭ ɯɜɨɣɧɵɯ, ɢ ɤɪɭɩɧɵɟ, ɱɚɫɬɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɨɫɭɞɵ ɭ 

ɥɢɫɬɜɟɧɧɵɯ ɞɟɪɟɜɶɟɜ. ɉɨɡɠɟ, ɜ ɫɟɪɟɞɢɧɟ ɢ ɤɨɧɰɟ ɥɟɬɚ, ɩɨɹɜɥɹɸɬɫɹ ɦɟɥɤɢɟ 

ɬɨɧɤɨɫɬɟɧɧɵɟ ɤɥɟɬɤɢ ɭ ɯɜɨɣɧɵɯ, ɢ ɦɟɥɤɢɟ ɫɨɫɭɞɵ ɭ ɧɟɤɨɬɨɪɵɯ ɥɢɫɬɜɟɧɧɵɯ. 

ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɪɚɧɧɹɹ ɞɪɟɜɟɫɢɧɚ ɯɨɪɨɲɨ ɩɪɢɫɩɨɫɨɛɥɟɧɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ 

ɜɨɞɵ ɩɨ ɫɬɜɨɥɭ ɞɟɪɟɜɚ, ɬɨɝɞɚ ɤɚɤ ɩɨɡɞɧɹɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɜɨɥɭ ɦɟɯɚɧɢɱɟɫɤɭɸ 

ɩɪɨɱɧɨɫɬɶ [10]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɜ ɝɨɞɢɱɧɨɦ ɤɨɥɶɰɟ ɨɛɪɚɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨ ɰɜɟɬɭ, 

ɩɥɨɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ ɪɚɡɦɟɪɚɦ ɢ ɮɨɪɦɟ ɤɥɟɬɨɤ, ɫɥɨɢ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ 

ɞɪɟɜɟɫɢɧɵ. ɇɚ ɜɟɥɢɱɢɧɭ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ ɞɟɪɟɜɶɟɜ (ɢɥɢ ɚɤɬɢɜɧɨɫɬɶ 

ɤɚɦɛɢɚɥɶɧɵɯ ɤɥɟɬɨɤ) ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɤ ɜɧɭɬɪɟɧɧɢɯ, 

ɬɚɤ ɢ ɜɧɟɲɧɢɯ ɤɨɦɩɥɟɤɫɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ [11]. ɂɡ ɜɧɭɬɪɟɧɧɢɯ 

ɮɚɤɬɨɪɨɜ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ ɩɨɪɨɞɚ ɞɟɪɟɜɚ, ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ, ɜɨɡɪɚɫɬ ɢ ɩɥɨɞɨɧɨɲɟɧɢɟ. 

ɂɡ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɜɟɥɢɱɢɧɭ ɩɪɢɪɨɫɬɚ ɜɥɢɹɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢ 

ɩɨɱɜɟɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ, ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ, ɪɚɡɧɨɝɨ 

ɪɨɞɚ ɤɚɬɚɫɬɪɨɮɵ (ɩɨɠɚɪɵ, ɛɭɪɟɥɨɦɵ, ɧɚɩɚɞɟɧɢɹ ɧɚɫɟɤɨɦɵɯ ɜɪɟɞɢɬɟɥɟɣ), ɚ 

ɬɚɤɠɟ ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ. Ɋɚɞɢɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɞɟɪɟɜɶɟɜ 

(ɲɢɪɢɧɚ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ) ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɚ 

ɬɚɤɠɟ ɦɨɞɢɮɢɰɢɪɭɟɬɫɹ ɜɧɟɲɧɢɦɢ [12]. 
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Ʉɚɦɛɢɣ ɢɦɟɟɬ ɱɟɪɬɵ, ɩɪɢɫɭɳɢɟ ɜɫɟɦ ɦɟɪɢɫɬɟɦɚɬɢɱɟɫɤɢɦ ɬɤɚɧɹɦ, ɧɨ ɤɚɤ 

ɜɵɫɨɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɜɬɨɪɢɱɧɚɹ ɦɟɪɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ: 

1. ɗɬɨ ɫɚɦɨɩɨɞɞɟɪɠɢɜɚɸɳɚɹɫɹ ɤɥɟɬɨɱɧɚɹ ɫɢɫɬɟɦɚ, ɬɨ ɟɫɬɶ ɨɧɚ 

ɫɨɯɪɚɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ ɜ ɬɟɱɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨɝɨ ɜɪɟɦɟɧɢ, ɚ ɱɚɫɬɨ ɢ ɜ 

ɬɟɱɟɧɢɟ ɜɫɟɣ ɠɢɡɧɢ ɪɚɫɬɟɧɢɹ; 

2. ɍ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɡɚ ɫɱёɬ ɪɨɫɬɚ ɞɟɪɟɜɚ ɪɚɫɬёɬ ɢ ɪɚɡɦɟɪ ɤɚɦɛɢɹ. 

ɍɜɟɥɢɱɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɤɥɟɬɨɤ ɤɚɦɛɢɹ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɞɟɥɟɧɢɟɦ ɫɚɦɢɯ 

ɤɚɦɛɢɚɥɶɧɵɯ ɤɥɟɬɨɤ, ɬɚɤ ɢ ɩɭɬёɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɤɥɟɬɨɤ ɩɟɪɜɢɱɧɨɣ 

(ɚɩɢɤɚɥɶɧɨɣ) ɦɟɪɢɫɬɟɦɵ; 

3. ɉɪɨɢɡɜɨɞɧɵɟ ɤɚɦɛɢɹ ɦɨɝɭɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 

ɤɥɟɬɨɤ ɮɥɨɷɦɵ ɢ ɤɫɢɥɟɦɵ; 

4. Ʉɚɦɛɢɣ ɢɦɟɟɬ ɫɬɪɨɝɨ ɭɩɨɪɹɞɨɱɟɧɧɭɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ 

ɨɪɝɚɧɢɡɚɰɢɸ. Ʉɥɟɬɤɢ ɤɚɦɛɢɹ ɨɛɪɚɡɭɸɬ ɧɟɩɪɟɪɵɜɧɵɣ ɫɥɨɣ, ɜɵɫɬɢɥɚɸɳɢɣ 

ɫɬɜɨɥ, ɜɟɬɜɢ ɢ ɤɨɪɧɢ. ɉɨɷɬɨɦɭ ɤɚɦɛɢɣ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɪɚɫɩɪɟɞɟɥɟɧ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ ɫ ɞɪɭɝɨɣ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɹɡɧɭɸ ɫɢɫɬɟɦɭ, ɝɞɟ ɫɨɫɟɞɧɢɟ 

ɤɥɟɬɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɤɨɧɬɚɤɬɟ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 

ɤɚɦɛɢɹ ɜɚɠɧɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɝɭɥɹɰɢɢ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɧɚɤɥɚɞɵɜɚɟɬ 

ɪɹɞ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɧɚ ɦɟɯɚɧɢɡɦɵ ɪɟɝɭɥɹɰɢɢ. Ⱦɪɭɝɨɣ, ɧɟ ɦɟɧɟɟ 

ɡɧɚɱɢɦɨɣ ɫɬɨɪɨɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɦɛɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɚɦɛɢɣ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɨɣ (ɡɚɪɨɞɵɲɟɦ) ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɥɟɬɨɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɤɫɢɥɟɦɵ ɢ 

ɮɥɨɷɦɵ. ɇɚɩɪɢɦɟɪ, ɤɚɦɛɢɣ ɮɨɪɦɢɪɭɟɬ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɪɚɞɢɚɥɶɧɵɟ ɪɹɞɵ 

ɬɪɚɯɟɢɞ ɜ ɞɪɟɜɟɫɢɧɟ ɯɜɨɣɧɵɯ, ɫɥɨɢ ɫɨɫɭɞɨɜ ɜ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɟ 

ɤɨɥɶɰɟɫɨɫɭɞɢɫɬɵɯ ɩɨɪɨɞ, ɢ ɬɚɤ ɞɚɥɟɟ [10]. 

ɉɪɢɜɨɞɹ ɨɛɳɢɣ ɩɥɚɧ ɫɬɪɨɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɯɜɨɣɧɵɯ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 

ɞɪɟɜɟɫɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɧɚɛɨɪɚ ɚɧɚɬɨɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, 

ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜ ɞɨɜɨɥɶɧɨ ɭɩɨɪɹɞɨɱɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ [13]. 

ɉɪɨɜɨɞɹɳɭɸ ɢ ɦɟɯɚɧɢɱɟɫɤɭɸ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɸɬ ɩɪɨɡɟɧɯɢɦɧɵɟ ɤɥɟɬɤɢ 

ɫ ɨɬɦɟɪɲɢɦ ɩɪɨɬɨɩɥɚɫɬɨɦ — ɬɪɚɯɟɢɞɵ, ɤɨɬɨɪɵɟ ɜ ɪɚɫɬɭɳɟɦ ɞɟɪɟɜɟ 
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ɪɚɫɩɨɥɨɠɟɧɵ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜɟɪɬɢɤɚɥɶɧɨ. Ɉɧɢ ɡɚɧɢɦɚɸɬ ɫɜɵɲɟ 90 % ɨɛɴɟɦɚ 

ɞɪɟɜɟɫɢɧɵ. Ɂɚɩɚɫɚɸɳɭɸ ɮɭɧɤɰɢɸ ɜɵɩɨɥɧɹɸɬ ɠɢɜɵɟ ɩɚɪɟɧɯɢɦɧɵɟ ɤɥɟɬɤɢ. 

ɍ ɜɫɟɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɬɪɚɯɟɢɞɵ (ɨɬ ɝɪ. tracheia — ɞɵɯɚɬɟɥɶɧɨɟ ɝɨɪɥɨ ɢ 

eidos — ɜɢɞ) ɢɦɟɸɬ ɮɨɪɦɭ ɫɢɥɶɧɨ ɜɵɬɹɧɭɬɵɯ ɜɨɥɨɤɨɧ ɫ ɨɞɪɟɜɟɫɧɟɜɲɢɦɢ 

ɫɬɟɧɤɚɦɢ ɢ ɤɨɫɨɫɪɟɡɚɧɧɵɦɢ ɤɨɧɰɚɦɢ. ɇɚ ɩɨɩɟɪɟɱɧɨɦ ɪɚɡɪɟɡɟ ɭ ɛɨɥɶɲɢɧɫɬɜɚ 

ɩɨɪɨɞ ɨɧɢ ɩɨ ɮɨɪɦɟ ɛɥɢɡɤɢ ɤ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɦ (ɢɧɨɝɞɚ ɤɜɚɞɪɚɬɚɦ), ɚ ɭ 

ɥɢɫɬɜɟɧɧɢɰɵ ɤ ɩɹɬɢ — ɢɥɢ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚɦ. Ɍɪɚɯɟɢɞɵ ɫɨɛɪɚɧɵ ɜ ɪɚɞɢɚɥɶɧɵɟ 

ɪɹɞɵ. ȼ ɤɚɠɞɨɦ ɪɹɞɭ ɤɪɭɩɧɨɩɨɥɨɫɬɧɵɟ ɬɪɚɯɟɢɞɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɧɤɢɦɢ 

ɫɬɟɧɤɚɦɢ ɫɦɟɧɹɸɬɫɹ ɬɪɚɯɟɢɞɚɦɢ, ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɦɚɥɵɦɢ ɩɨɥɨɫɬɹɦɢ ɢ 

ɬɨɥɫɬɵɦɢ ɫɬɟɧɤɚɦɢ. ɉɟɪɜɵɟ ɢɡ ɭɤɚɡɚɧɧɵɯ ɤɥɟɬɨɤ ɨɛɪɚɡɭɸɬɫɹ ɜ ɧɚɱɚɥɟ 

ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɢ ɧɚɡɵɜɚɸɬɫɹ ɪɚɧɧɢɦɢ ɬɪɚɯɟɢɞɚɦɢ. Ɉɧɢ ɜɵɩɨɥɧɹɸɬ ɜ 

ɨɫɧɨɜɧɨɦ ɩɪɨɜɨɞɹɳɭɸ ɮɭɧɤɰɢɸ. ȼɬɨɪɵɟ — ɩɨɡɞɧɢɟ ɬɪɚɯɟɢɞɵ — ɢɝɪɚɸɬ ɪɨɥɶ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ɍ ɥɢɫɬɜɟɧɧɢɰɵ ɪɚɞɢɚɥɶɧɵɣ ɪɚɡɦɟɪ 

ɪɚɧɧɢɯ ɬɪɚɯɟɢɞ ɜ ɫɪɟɞɧɟɦ 52 ɦɤɦ, ɩɨɡɞɧɢɯ 22 ɦɤɦ; ɫɨɫɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 40 ɢ 

20 ɦɤɦ. Ɍɚɧɝɟɧɰɢɚɥɶɧɵɣ ɪɚɡɦɟɪ ɬɪɚɯɟɢɞ ɭ ɷɬɢɯ ɩɨɪɨɞ ɪɚɜɟɧ ɩɪɢɦɟɪɧɨ 30 ɦɤɦ. 

Ⱦɥɢɧɚ ɬɪɚɯɟɢɞ ɭ ɥɢɫɬɜɟɧɧɢɰɵ ɜ ɫɪɟɞɧɟɦ 2,6 ɦɦ, ɭ ɫɨɫɧɵ 2,8 ɦɦ, ɚ ɭ ɟɥɢ ɨɬ 2,6 

ɞɨ 5 ɦɦ. ȼ ɪɚɧɧɢɯ ɬɪɚɯɟɢɞɚɯ ɧɚ ɪɚɞɢɚɥɶɧɵɯ ɫɬɟɧɤɚɯ, ɨɫɨɛɟɧɧɨ ɤɨɧɰɨɜ, 

ɧɚɯɨɞɢɬɫɹ ɦɧɨɠɟɫɬɜɨ (70-90) ɤɪɭɩɧɵɯ ɨɤɚɣɦɥɟɧɧɵɯ ɩɨɪ ɫ ɨɤɪɭɝɥɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ. ȼ ɩɨɡɞɧɢɯ ɬɪɚɯɟɢɞɚɯ ɩɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚ 

ɪɚɞɢɚɥɶɧɵɯ, ɧɨ ɢɧɨɝɞɚ ɢ ɧɚ ɬɚɧɝɟɧɰɢɚɥɶɧɵɯ ɫɬɟɧɤɚɯ. Ⱦɢɚɦɟɬɪ ɨɤɚɣɦɥɟɧɧɵɯ 

ɩɨɪ ɭ ɪɚɡɧɵɯ ɩɨɪɨɞ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 8 ɞɨ 31 ɦɤɦ, ɚ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɨɬ 4 ɞɨ 8 

ɦɤɦ. ȼ ɨɤɚɣɦɥɟɧɧɵɯ ɩɨɪɚɯ ɦɟɦɛɪɚɧɚ ɢɧɨɝɞɚ ɨɬɤɥɨɧɟɧɚ ɨɬ ɰɟɧɬɪɚɥɶɧɨɝɨ 

ɩɨɥɨɠɟɧɢɹ ɢ ɬɨɪɭɫ ɡɚɤɪɵɜɚɟɬ ɨɬɜɟɪɫɬɢɟ ɩɨɪɵ. Ʉɨɥɢɱɟɫɬɜɨ ɬɚɤɢɯ ɡɚɤɪɵɬɵɯ ɩɨɪ, 

ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɠɢɞɤɨɫɬɟɣ ɡɚɬɪɭɞɧɟɧɨ, ɜ ɪɚɧɧɢɯ ɬɪɚɯɟɢɞɚɯ ɹɞɪɚ 

(ɫɩɟɥɨɣ ɞɪɟɜɟɫɢɧɵ) ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɩɨɡɞɧɢɯ 

ɬɪɚɯɟɢɞɚɯ. ȼ. Ⱥ. Ȼɚɫɟɧɨɜ, ȼ. ȿ. Ɇɨɫɤɚɥɟɜɚ, ȿ. ȼ. ɏɚɪɭɤ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɜ ɫɭɯɨɣ 

ɞɪɟɜɟɫɢɧɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɜ ɩɨɥɨɠɟɧɢɢ ɬɨɪɭɫɚ ɜ ɬɪɚɯɟɢɞɚɯ ɹɞɪɚ ɢ 

ɡɚɛɨɥɨɧɢ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ [14]. 

ɉɚɪɟɧɯɢɦɧɵɟ ɤɥɟɬɤɢ ɜ ɞɪɟɜɟɫɢɧɟ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜɯɨɞɹɬ 

ɜ ɫɨɫɬɚɜ ɫɟɪɞɰɟɜɢɧɧɵɯ ɥɭɱɟɣ (ɥɭɱɟɜɚɹ ɞɪɟɜɟɫɢɧɧɚɹ ɩɚɪɟɧɯɢɦɚ), ɚ ɬɚɤɠɟ 
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ɫɨɩɪɨɜɨɠɞɚɸɬ ɫɦɨɥɹɧɵɟ ɨɞɵ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɜɢɞɟ ɨɫɟɜɨɣ ɞɪɟɜɟɫɢɧɧɨɣ 

ɩɚɪɟɧɯɢɦɵ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɪɚɯɟɢɞ, ɩɚɪɟɧɯɢɦɧɵɟ ɤɥɟɬɤɢ ɜ ɞɟɪɟɜɟ — ɠɢɜɵɟ. 

ɋɟɪɞɰɟɜɢɧɧɵɟ ɥɭɱɢ ɭ ɯɜɨɣɧɵɯ ɩɨɪɨɞ, ɤɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɜɵɲɟ, ɫɪɟɞɧɟɦ 

ɡɚɧɢɦɚɸɬ 5-8 % ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɞɪɟɜɟɫɢɧɵ; ɭ ɥɢɫɬɜɟɧɧɢɰɵ, ɫɛɪɚɫɵɜɚɸɳɟɣ 

ɡɢɦɨɣ ɯɜɨɸ, — 10 %. ɇɚ ɩɨɩɟɪɟɱɧɨɦ ɪɚɡɪɟɡɟ ɫɟɪɞɰɟɜɢɧɧɵɟ ɥɭɱɢ ɫɨɫɬɨɹɬ ɢɡ 

ɨɞɧɨɝɨ ɪɹɞɚ ɩɚɪɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ, ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɨɱɟɧɶ ɭɡɤɢɯ ɥɭɱɟɣ, 

ɧɟ ɜɢɞɢɦɵɯ ɧɟɜɨɨɪɭɠɟɧɧɵɦ ɝɥɚɡɨɦ. ɇɚ ɪɚɞɢɚɥɶɧɨɦ ɪɚɡɪɟɡɟ ɫɟɪɞɰɟɜɢɧɧɵɟ ɥɭɱɢ 

ɩɨ ɜɵɫɨɬɟ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɪɹɞɨɜ ɩɚɪɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ ɫ ɩɪɨɫɬɵɦɢ 

ɩɨɪɚɦɢ. ɍ ɥɢɫɬɜɟɧɧɢɰɵ, ɫɨɫɧɵ, ɤɟɞɪɚ ɢ ɟɥɢ ɫɟɪɰɟɜɢɧɧɵɟ ɥɭɱɢ ɧɟɨɞɧɨɪɨɞɧɵɟ: 

ɩɨ ɢɯ ɜɟɪɯɧɟɦɭ ɢ ɧɢɠɧɟɦɭ ɤɪɚɹɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ (ɥɭɱɟɜɵɟ) 

ɬɪɚɯɟɢɞɵ ɫ ɦɟɥɤɢɦɢ ɨɤɚɣɦɥɟɧɧɵɦɢ ɩɨɪɚɦɢ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɬɪɚɯɟɢɞɵ ɜ ɪɚɫɬɭɳɟɦ ɞɟɪɟɜɟ ɹɜɥɹɸɬɫɹ ɦɟɪɬɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. ɍ ɩɢɯɬɵ, 

ɦɨɠɠɟɜɟɥɶɧɢɤɚ ɢ ɬɢɫɚ ɭɱɢ ɨɞɧɨɪɨɞɧɵɟ, ɨɧɢ ɫɨɫɬɨɹɬ ɬɨɥɶɤɨ ɢɡ ɩɚɪɟɧɯɢɦɧɵɯ 

ɤɥɟɬɨɤ [15]. 

ɉɚɪɟɧɯɢɦɧɵɟ ɤɥɟɬɤɢ ɫɟɪɞɰɟɜɢɧɧɵɯ ɥɭɱɟɣ ɫɨɫɧɵ ɢɦɟɸɬ ɩɨ ɨɞɧɨɣ, ɚ ɤɟɞɪɚ 

— ɩɨ ɞɜɟ ɤɪɭɩɧɵɟ ɩɪɨɫɬɵɟ (ɨɤɨɧɰɟɜɵɟ) ɩɨɪɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɚɤɢɯ ɩɨɪ ɩɨ ɲɢɪɢɧɟ ɬɪɚɯɟɢɞ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɧɚ ɭɱɚɫɬɤɟ ɢɯ ɩɟɪɟɤɪɟɳɢɜɚɧɢɹ ɫ 

ɫɟɪɞɰɟɜɢɧɧɵɦɢ ɥɭɱɚɦɢ. ɍ ɫɨɫɧɵ, ɤɟɞɪɚ, ɥɢɫɬɜɟɧɧɢɰɵ ɢ ɟɥɢ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ 

ɫɟɪɞɰɟɜɢɧɧɵɟ ɥɭɱɢ, ɤɨɬɨɪɵɟ ɧɚ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɪɚɡɪɟɡɟ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɢɦɟɸɬ 

ɧɟɫɤɨɥɶɤɨ ɩɚɪɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ ɩɨ ɲɢɪɢɧɟ. ȼ ɬɚɤɢɯ ɫɟɪɞɰɟɜɢɧɧɵɯ ɥɭɱɚɯ 

ɩɪɨɯɨɞɹɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɦɨɥɹɧɵɟ ɯɨɞɵ. 

ɋɟɪɞɰɟɜɢɧɧɵɟ ɥɭɱɢ ɜ ɪɚɫɬɭɳɟɦ ɞɟɪɟɜɟ ɧɟ ɬɨɥɶɤɨ ɯɪɚɧɹɬ ɡɚɩɚɫɧɵɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɩɟɪɢɨɞ ɩɨɤɨɹ, ɧɨ ɢ ɩɪɨɜɨɞɹɬ ɪɚɫɬɜɨɪɵ [16]. 

ɋɦɨɥɹɧɵɟ ɯɨɞɵ ɨɛɪɚɡɭɸɬ ɟɞɢɧɭɸ ɫɦɨɥɨɧɨɫɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ 

ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɯɨɞɨɜ. ɍ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɫɦɨɥɹɧɵɯ ɯɨɞɨɜ ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɥɟɬɤɢ ɷɩɢɬɟɥɢɹ, 

ɜɵɞɟɥɹɸɳɢɟ ɫɦɨɥɭ. Ɂɚ ɷɬɢɦɢ ɤɥɟɬɤɚɦɢ, ɜɵɫɬɢɥɚɸɳɢɦɢ ɩɨɥɨɫɬɶ ɯɨɞɚ, ɫɥɟɞɭɟɬ 

ɫɥɨɣ ɩɭɫɬɵɯ ɦɟɪɬɜɵɯ ɤɥɟɬɨɤ, ɚ ɫɧɚɪɭɠɢ ɧɚɯɨɞɢɬɫɹ ɫɥɨɣ ɠɢɜɵɯ ɤɥɟɬɨɤ 

ɫɨɩɪɨɜɨɠɞɚɸɳɟɣ ɩɚɪɟɧɯɢɦɵ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɦɨɥɹɧɵɟ ɯɨɞɵ ɩɪɨɯɨɞɹɬ ɜ 

ɫɟɪɞɰɟɜɢɧɧɵɯ ɥɭɱɚɯ ɢ ɩɨɷɬɨɦɭ ɫɨɫɬɨɹɬ ɬɨɥɶɤɨ ɢɡ ɤɥɟɬɨɤ ɷɩɢɬɟɥɢɹ ɢ ɫɥɨɹ 



11 

 

ɦɟɪɬɜɵɯ ɤɥɟɬɨɤ. Ʉɥɟɬɤɢ ɷɩɢɬɟɥɢɹ ɢɦɟɸɬ ɬɨɧɤɢɟ ɨɛɨɥɨɱɤɢ ɢ ɜɵɝɥɹɞɹɬ, ɤɚɤ 

ɩɭɡɵɪɢ, ɜɞɚɸɳɢɟɫɹ ɜ ɤɚɧɚɥ ɯɨɞɚ. ȿɫɥɢ ɯɨɞ ɡɚɩɨɥɧɟɧ ɫɦɨɥɨɣ, ɜɵɫɬɢɥɚɸɳɢɟ 

ɤɥɟɬɤɢ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɝɨ ɞɚɜɥɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɩɥɨɫɤɢɦɢ ɢ ɩɪɢɠɢɦɚɸɬɫɹ ɤ 

ɫɬɟɧɤɚɦ ɤɚɧɚɥɚ[17]. 

Ɋɚɡɦɟɪ ɩɨɥɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɯɨɞɚ ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɦɟɪɧɨ ɱɟɬɵɪɟɦ ɬɪɚɯɟɢɞɚɦ. ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɦɨɥɹɧɵɯ 

ɯɨɞɚɯ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɵɯ ɜ 2,5-3 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɧɚɯɨɞɹɬɫɹ 

ɛɨɥɟɟ ɦɟɥɤɢɟ ɤɥɟɬɤɢ ɷɩɢɬɟɥɢɹ. 

Ɉɫɟɜɚɹ ɞɪɟɜɟɫɢɧɧɚɹ ɩɚɪɟɧɯɢɦɚ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɨɱɟɧɶ ɧɟɛɨɥɶɲɨɦ 

ɤɨɥɢɱɟɫɬɜɟ ɭ ɜɫɟɯ ɯɜɨɣɧɵɯ ɩɨɪɨɞ (ɤɪɨɦɟ ɫɨɫɧɵ ɢ ɬɢɫɚ) ɜ ɜɢɞɟ ɨɞɢɧɨɱɧɵɯ 

ɤɥɟɬɨɤ ɢɥɢ ɜɵɬɹɧɭɬɵɯ ɜɞɨɥɶ ɨɫɢ ɫɬɜɨɥɚ ɬɹɠɟɣ ɩɚɪɟɧɯɢɦɧɵɯ ɤɥɟɬɨɤ. ɇɚ 

ɩɪɨɞɨɥɶɧɵɯ ɪɚɡɪɟɡɚɯ ɤɥɟɬɤɢ ɞɪɟɜɟɫɢɧɧɨɣ ɩɚɪɟɧɯɢɦɵ ɢɦɟɸɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ 

ɮɨɪɦɭ, ɞɥɢɧɚ ɢɯ ɜ 3-4 ɪɚɡɚ ɛɨɥɶɲɟ ɲɢɪɢɧɵ. 

Ɋɨɫɬ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɢɤɥɢɧɚɥɶɧɵɯ ɞɟɥɟɧɢɣ 

ɤɥɟɬɨɤ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɵ ɢ ɢɯ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ. ɋɤɨɪɨɫɬɶ ɪɨɫɬɚ ɡɚɜɢɫɢɬ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɤɥɟɬɨɤ ɜ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɟ ɢ ɫɤɨɪɨɫɬɢ ɢɯ ɞɟɥɟɧɢɹ. ɍ ɯɜɨɣɧɵɯ ɩɨɪɨɞ 

ɪɨɫɬ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ ɜɫɟɝɞɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ 

ɱɢɫɥɟɧɧɨɫɬɢ ɤɥɟɬɨɤ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɨɛɳɭɸ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ 

ɯɚɪɚɤɬɟɪɧɭɸ ɞɢɧɚɦɢɤɭ. ȼ ɩɨɤɨɟ ɪɚɡɦɟɪ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɵ ɞɨɫɬɢɝɚɟɬ ɦɢɧɢɦɭɦɚ 

ɢ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 2-4 ɪɹɞɚ ɤɥɟɬɨɤ [18]. ɉɨɫɥɟ ɚɤɬɢɜɚɰɢɢ ɤɚɦɛɢɹ ɜ ɧɚɱɚɥɟ 

ɫɟɡɨɧɚ ɪɨɫɬɚ ɪɚɡɦɟɪ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢ ɱɢɫɥɨ ɤɥɟɬɨɤ ɜ ɧɟɣ 

ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ (5-20 ɢ ɛɨɥɟɟ ɤɥɟɬɨɤ). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɫɥɨɜɢɣ ɪɨɫɬɚ ɢ ɨɬ ɜɢɞɚ ɪɚɫɬɟɧɢɹ ɞɨɫɬɢɝɧɭɬɵɣ ɭɪɨɜɟɧɶ ɱɢɫɥɟɧɧɨɫɬɢ ɦɨɠɟɬ 

ɫɨɯɪɚɧɹɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɮɨɪɦɢɪɭɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɯɟɢɞ. Ɂɚɬɟɦ ɪɚɡɦɟɪ ɤɚɦɛɢɚɥɶɧɨɣ ɡɨɧɵ 

ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. 

Ɍɚɤ ɠɟ, ɧɚ ɪɚɞɢɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɜɬɨɪɨɣ 

ɷɬɚɩ ɫɨɡɪɟɜɚɧɢɹ ɤɥɟɬɨɤ – ɪɚɫɬɹɠɟɧɢɟ [19]. ȼ ɜɚɤɭɨɥɶ ɨɫɦɨɬɢɱɟɫɤɢɦ ɩɭɬɟɦ    

ɩɨɫɬɭɩɚɟɬ ɜɨɞɚ, ɨɛɴɟɦ ɜɚɤɭɨɥɢ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜɨɡɪɚɫɬɚɟɬ 

ɬɭɪɝɨɪɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɨɬɨɩɥɚɫɬɚ ɧɚ ɤɥɟɬɨɱɧɭɸ ɫɬɟɧɤɭ.  Ɋɚɫɬɭɳɢɟ ɤɥɟɬɤɢ 
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ɧɚɱɢɧɚɸɬ ɚɤɬɢɜɧɨ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɚɭɤɫɢɧ, ɤɨɬɨɪɵɣ ɢɧɞɭɰɢɪɭɟɬ ɚɤɬɢɜɧɵɣ 

ɬɪɚɧɫɩɨɪɬ (ɜɵɯɨɞ) ɢɨɧɨɜ ɇ+ ɢɡ ɰɢɬɨɩɥɚɡɦɵ ɜ ɚɩɨɩɥɚɫɬ. Ɂɚɤɢɫɥɟɧɢɟ ɡɨɧɵ 

ɚɩɨɩɥɚɫɬɚ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɵɯɥɟɧɢɸ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ, ɭɜɟɥɢɱɢɜɚɟɬ ɟɟ 

ɩɥɚɫɬɢɱɧɨɫɬɶ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɩɪɨɰɟɫɫɨɦ ɢɡ ɩɪɨɬɨɩɥɚɫɬɚ ɩɭɬɟɦ 

ɷɤɡɨɰɢɬɨɡɚ ɩɨɫɬɭɩɚɸɬ   ɮɪɚɝɦɟɧɬɵ ɦɢɤɪɨɮɢɛɪɢɥɥ ɰɟɥɥɸɥɨɡɵ, ɝɟɦɢɰɟɥɥɸɥɨɡ, 

ɩɟɤɬɢɧɨɜɵɯ ɜɟɳɟɫɬɜ, ɫɬɪɭɤɬɭɪɧɵɯ ɛɟɥɤɨɜ ɷɤɫɬɟɧɫɢɧɨɜ, ɢɡ ɤɨɬɨɪɵɯ 

ɮɨɪɦɢɪɭɟɬɫɹ ɜɬɨɪɢɱɧɚɹ ɦɧɨɝɨɫɥɨɣɧɚɹ ɤɥɟɬɨɱɧɚɹ ɫɬɟɧɤɚ. ȼ ɤɨɧɰɟ ɮɚɡɵ 

ɪɚɫɬɹɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɥɢɝɧɢɮɢɤɚɰɢɹ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ. ɉɟɪɜɢɱɧɚɹ ɤɥɟɬɨɱɧɚɹ 

ɫɬɟɧɤɚ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ ɞɟɥɟɧɢɢ ɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɪɨɫɬɚ ɤɥɟɬɤɢ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɬɨɪɢɱɧɨɣ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ ɩɪɨɢɫɯɨɞɢɬ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ 

ɨɬ ɩɟɪɜɢɱɧɨɣ ɫɬɟɧɤɢ ɢ ɫɜɹɡɚɧɨ ɫ ɨɤɨɧɱɚɧɢɟɦ ɪɨɫɬɚ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɨɣ ɤɥɟɬɨɤ 

ɪɚɫɬɟɧɢɹ. ȼ ɤɨɧɰɟ ɮɚɡɵ ɪɚɫɬɹɠɟɧɢɹ ɭɫɢɥɢɜɚɟɬɫɹ ɥɢɝɧɢɮɢɤɚɰɢɹ ɤɥɟɬɨɱɧɵɯ 

ɫɬɟɧɨɤ, ɱɬɨ ɫɧɢɠɚɟɬ ɟɟ ɭɩɪɭɝɨɫɬɶ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɢɧɝɢɛɢɬɨɪɵ 

ɪɨɫɬɚ, ɩɨɜɵɲɚɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ ɨɤɫɢɞɚɡɵ ɂɍɄ, ɫɧɢɠɚɸɳɟɣ ɫɨɞɟɪɠɚɧɢɟ ɚɭɤɫɢɧɚ 

ɜ ɤɥɟɬɤɟ [20]. 

 

1.2 Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɢ 

 

Зɚɤɨɧ ɥɢɦɢɬɢɪɭɸщɢɯ ɮɚɤɬɨɪɨɜ: ɪɨɫɬ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɧɟ ɦɨɠɟɬ 

ɩɪɨɬɟɤɚɬɶ ɛɵɫɬɪɟɟ, ɱɟɦ ɷɬɨ ɩɨɡɜɨɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɢɥɢ ɜɧɭɬɪɟɧɧɢɦ ɮɚɤɬɨɪɨɦ, 

ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɦɢɧɢɦɭɦɟ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɬɨɬ ɮɚɤɬɨɪ ɩɟɪɟɯɨɞɢɬ ɜ ɪɚɡɪɹɞ 

ɨɩɬɢɦɚɥɶɧɵɯ, ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɞɪɭɝɨɣ 

ɮɚɤɬɨɪ ɧɟ ɫɬɚɧɟɬ ɥɢɦɢɬɢɪɭɸɳɢɦ. ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɡɚɤɨɧɭ, ɞɥɹ 

ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵ ɬɟ ɞɟɪɟɜɶɹ, ɧɚ ɩɪɢɪɨɫɬ 

ɤɨɬɨɪɵɯ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɬɨɬ ɢɥɢ ɢɧɨɣ ɥɢɦɢɬɢɪɭɸɳɢɣ ɮɚɤɬɨɪ, ɜ ɩɪɟɞɟɥɶɧɨɦ 

ɫɥɭɱɚɟ - ɬɨɥɶɤɨ ɨɞɢɧ. 

Пɪɢɧɰɢɩ ɨɬɛɨɪɚ ɪɚɣɨɧɨɜ ɢ ɦɟɫɬɨɨɛɢɬɚɧɢɣ: ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɪɚɡɰɵ ɞɪɟɜɟɫɢɧɵ ɞɨɥɠɧɵ ɛɪɚɬɶɫɹ ɭ 

ɞɟɪɟɜɶɟɜ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɪɚɫɬɚɸɬ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɢ ɷɤɫɬɪɟɦɚɥɶɧɵɯ 
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ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɝɞɟ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɞɟɣɫɬɜɢɟ 

ɥɢɦɢɬɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ. 

Пɪɢɧɰɢɩ ɱɭɜɫɬɜɢɬɟɥьɧɨɫɬɢ: ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɞɥɹ ɪɨɫɬɚ ɞɟɪɟɜɶɟɜ ɪɚɣɨɧɚɯ 

ɢ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɮɨɪɦɢɪɭɸɬɫɹ ɲɢɪɨɤɢɟ ɝɨɞɢɱɧɵɟ ɤɨɥɶɰɚ. ɉɪɢ ɷɬɨɦ ɭ ɬɚɤɢɯ 

ɞɟɪɟɜɶɟɜ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɵ ɢɡɦɟɧɟɧɢɹ ɩɪɢɪɨɫɬɚ ɫ ɜɨɡɪɚɫɬɨɦ, ɚ ɜɟɥɢɱɢɧɚ 

ɩɪɢɪɨɫɬɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɝɨɞɚɦɢ ɤɨɥɟɛɥɟɬɫɹ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɞɟɥɚɯ. 

ɉɨɞɨɛɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɚɡɵɜɚɟɬɫɹ «ɛɥɚɝɨɞɭɲɧɨɣ». ȼ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɞɥɹ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɞɟɪɟɜɶɟɜ ɭɫɥɨɜɢɹɯ ɤɨɥɶɰɚ ɩɪɢɪɨɫɬɚ ɭɡɤɢɟ, ɢɯ ɲɢɪɢɧɚ 

ɡɧɚɱɢɬɟɥɶɧɨ ɤɨɥɟɛɥɟɬɫɹ ɨɬ ɝɨɞɚ ɤ ɝɨɞɭ, ɜɨɡɪɚɫɬɧɚɹ ɤɪɢɜɚɹ ɪɨɫɬɚ ɜɵɪɚɠɟɧɚ ɫɥɚɛɨ. 

ɑɚɫɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɩɚɞɟɧɢɟ ɤɨɥɟɰ. Ɍɚɤɢɟ ɫɟɪɢɢ ɤɨɥɟɰ ɧɚɡɵɜɚɸɬɫɹ 

«ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ». Ɉɧɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɧɚ ɪɨɫɬ ɞɟɪɟɜɶɟɜ ɛɨɥɶɲɨɟ 

ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ ɮɚɤɬɨɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

Пɪɢɧɰɢɩ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ: ɞɟɪɟɜɶɹ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ 

ɩɪɟɞɟɥɚɯ ɫɯɨɠɟɝɨ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɣɨɧɚ, ɜɟɥɢɱɢɧɨɣ ɩɪɢɪɨɫɬɚ 

ɫɯɨɞɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ ɢɡɦɟɧɟɧɢɹ ɥɢɦɢɬɢɪɭɸɳɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. ȼ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɝɨɞɵ ɭ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɞɟɪɟɜɶɟɜ 

ɮɨɪɦɢɪɭɸɬɫɹ ɲɢɪɨɤɢɟ ɤɨɥɶɰɚ, ɚ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ - ɭɡɤɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭ 

ɬɚɤɢɯ ɞɟɪɟɜɶɟɜ ɧɚɛɥɸɞɚɟɬɫɹ ɫɢɧɯɪɨɧɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜɟɥɢɱɢɧɵ ɩɪɢɪɨɫɬɚ ɜɨ 

ɜɪɟɦɟɧɢ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɭɡɤɢɦ ɤɨɥɶɰɚɦ, ɬɚɤ ɤɚɤ ɩɪɢɪɨɫɬ ɜ 

ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɥɢɦɢɬɢɪɭɟɬɫɹ ɬɟɦ ɢɥɢ ɢɧɵɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ. 

Ɇɟɬɨɞ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ 

ɥɨɠɧɵɯ ɢ ɜɵɩɚɜɲɢɯ ɤɨɥɟɰ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɚɛɫɨɥɸɬɧɭɸ ɢ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 

ɞɚɬɢɪɨɜɤɭ ɤɚɠɞɨɝɨ ɤɨɥɶɰɚ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɝɨɞɚ ɭ ɫɪɚɜɧɢɜɚɟɦɵɯ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɵɯ ɯɪɨɧɨɥɨɝɢɣ, ɚ ɬɚɤɠɟ ɩɪɨɞɥɟɜɚɬɶ 

ɯɪɨɧɨɥɨɝɢɢ ɞɚɥɟɤɨ ɜɝɥɭɛɶ ɜɟɤɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɟɜɟɫɢɧɵ ɞɚɜɧɨ 

ɨɬɦɟɪɲɢɯ ɞɟɪɟɜɶɟɜ. 

Пɪɢɧɰɢɩ ɩɨɜɬɨɪɧɨɫɬɢ: ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ 

ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ (ɱɟɦ ɛɨɥɶɲɟ, ɬɟɦ ɥɭɱɲɟ), ɹɜɥɹɟɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦ 

ɭɫɥɨɜɢɟɦ ɞɨɫɬɨɜɟɪɧɨɣ ɞɚɬɢɪɨɜɤɢ ɤɨɥɟɰ, ɩɨɫɬɪɨɟɧɢɹ ɧɚɞɟɠɧɵɯ ɞɪɟɜɟɫɧɨ-
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ɤɨɥɶɰɟɜɵɯ ɯɪɨɧɨɥɨɝɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɨɥɟɟ ɬɨɱɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɭɫɥɨɜɢɣ 

ɫɪɟɞɵ ɜ ɧɚɫɬɨɹɳɟɦ ɢ ɛɭɞɭɳɟɦ. 

Пɪɢɧɰɢɩ ɭɧɢɮɨɪɦɢɡɦɚ (ɚɤɬɭɚɥɢɡɦɚ): ɮɢɡɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɪɨɫɬɟ ɞɟɪɟɜɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜɵɡɵɜɚɥɢ ɩɨɞɨɛɧɵɟ ɠɟ 

ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɲɥɨɦ. ɗɬɨɬ ɩɪɢɧɰɢɩ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɲɢɪɨɤɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɵɯ ɯɪɨɧɨɥɨɝɢɣ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɲɥɵɯ 

ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ[21]. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ: 

 ȼɵɫɨɤɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɵɯ 

ɯɪɨɧɨɥɨɝɢɣ (ɝɨɞ ɢ ɫɟɡɨɧ ɝɨɞɚ); 

 ȼɨɡɦɨɠɧɨɫɬɶ ɚɛɫɨɥɸɬɧɨɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɚɬɢɪɨɜɤɢ ɜɪɟɦɟɧɢ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ, ɤɚɤ ɭ ɠɢɜɵɯ, ɬɚɤ ɢ ɞɚɜɧɨ ɨɬɦɟɪɲɢɯ ɞɟɪɟɜɶɟɜ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɞɥɢɬɟɥɶɧɵɯ ɢ ɧɟɩɪɟɪɵɜɧɵɯ ɯɪɨɧɨɥɨɝɢɣ 

(ɫɨɬɧɢ ɢ ɬɵɫɹɱɢ ɥɟɬ); 

 ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɹɬɶ ɤɨɥɟɛɚɧɢɹ ɪɚɡɥɢɱɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɪɨɫɬɚ ɞɟɪɟɜɶɟɜ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɩɪɢɪɨɫɬ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɝɪɨɦɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 

ɫɭɲɢ, ɝɞɟ ɪɚɫɬɭɬ ɢɥɢ ɪɨɫɥɢ ɜ ɩɪɨɲɥɨɦ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɢ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ: 

 ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɢ ɬɪɟɧɞɨɜ ɜ ɯɪɨɧɨɥɨɝɢɹɯ, 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ ɜɨɡɪɚɫɬ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɟɪɟɜɶɟɜ; 

 ɋɢɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɱɢɫɥɚ ɢɫɫɥɟɞɭɟɦɵɯ ɞɟɪɟɜɶɟɜ ɧɚ ɬɨɱɧɨɫɬɶ 

ɞɚɬɢɪɨɜɤɢ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɜɧɟɲɧɟɣ 

ɫɪɟɞɵ; 

 Ɋɚɡɥɢɱɢɹ ɜ ɪɟɚɤɰɢɢ ɩɪɢɪɨɫɬɚ ɞɟɪɟɜɚ ɧɚ ɨɞɧɢ ɢ ɬɟ ɠɟ ɮɚɤɬɨɪɵ 

ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɜ ɫɥɭɱɚɟ ɪɟɡɤɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ 

ɩɨɱɜɟɧɧɨ-ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ; 

 ɋɯɨɞɧɚɹ ɪɟɚɤɰɢɹ ɩɪɢɪɨɫɬɚ ɞɪɟɜɟɫɢɧɵ ɧɚ ɪɚɡɥɢɱɧɵɟ ɮɚɤɬɨɪɵ ɫɪɟɞɵ. 
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ɉɪɨɰɟɫɫ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɹɞ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ: ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɬɨɛɪɚɬɶ ɞɪɟɜɟɫɢɧɭ, ɡɚɬɟɦ ɩɨɞɝɨɬɨɜɢɬɶ ɨɛɪɚɡɰɵ ɞɥɹ ɚɧɚɥɢɡɚ, ɚ 

ɩɨɫɥɟ ɩɪɨɜɟɫɬɢ ɫɚɦɭ ɞɚɬɢɪɨɜɤɭ ɢ ɢɡɦɟɪɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɪɟɜɟɫɧɵɯ ɤɨɥɟɰ. 

ɇɚ ɨɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɟɫɤɨɥɶɤɨ ɮɚɤɬɨɪɨɜ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɜɨɡɞɟɣɫɬɜɢɣ[22]. 

 

1.3 ɉɪɢɦɟɪɵ ɜɨɡɞɟɣɫɬɜɢɣ 

 

Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɧɢɡɨɜɵɟ ɩɨɠɚɪɵ, 

ɩɪɢɜɨɞɹɳɢɟ ɤ ɥɨɤɚɥɶɧɵɦ ɧɚɝɪɟɜɚɦ ɫɬɜɨɥɚ ɞɟɪɟɜɚ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɝɢɛɟɥɶ 

ɤɚɦɛɢɚɥɶɧɵɯ ɤɥɟɬɨɤ ɢ ɤɥɟɬɨɤ ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ ɤɨɥɶɰɚ ɬɟɤɭɳɟɝɨ ɝɨɞɚ. ɇɚ 

ɫɩɢɥɚɯ ɞɟɪɟɜɶɟɜ ɷɬɢ ɩɨɠɚɪɧɵɟ ɨɬɦɟɬɢɧɵ ɯɨɪɨɲɨ ɜɢɡɭɚɥɶɧɨ ɪɚɡɥɢɱɢɦɵ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɞɚɬɢɪɨɜɤɭ ɤɚɠɞɨɝɨ ɩɨɠɚɪɚ ɢ ɩɨɥɭɱɚɬɶ ɯɪɨɧɨɥɨɝɢɸ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɢɡɭɱɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ. 

ɉɪɹɦɨɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ɑɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɨɩɨɥɡɧɟɣ, ɤɚɦɧɟɩɚɞɨɜ. ɉɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɤɚɦɛɢɚɥɶɧɵɯ ɤɥɟɬɨɤ ɢ ɞɟɮɨɪɦɚɰɢɢ 

ɢɥɢ ɝɢɛɟɥɢ ɤɥɟɬɨɤ ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ 

ɩɨɠɚɪɧɵɯ ɨɬɦɟɬɢɧ, ɞɚɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɯɨɪɨɲɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɚɬɶ ɯɪɨɧɨɥɨɝɢɸ ɢɡɭɱɚɟɦɨɝɨ ɫɨɛɵɬɢɹ. 

Ɋɚɞɢɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. Ɋɚɡɜɢɬɢɟ ɩɪɢɤɥɚɞɧɵɯ ɚɫɩɟɤɬɨɜ ɹɞɟɪɧɨɣ 

ɮɢɡɢɤɢ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɪɢɜɟɥɨ ɤ ɩɨɹɜɥɟɧɢɸ ɧɨɜɨɝɨ ɜɢɞɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɮɨɪɦɢɪɭɸɳɟɟɫɹ ɝɨɞɢɱɧɨɟ ɤɨɥɶɰɨ – 

ɪɚɞɢɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ɉɪɢ ɜɵɫɨɤɢɯ ɞɨɡɚɯ ɜɨɡɧɢɤɚɸɬ ɚɧɚɬɨɦɢɱɟɫɤɢɟ 

ɧɚɪɭɲɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ, ɫɜɹɡɚɧɧɵɟ ɫ ɝɢɛɟɥɶɸ ɢɧɢɰɢɚɥɟɣ ɢ 

ɢɡɦɟɧɟɧɢɟɦ ɪɟɠɢɦɚ ɞɟɥɟɧɢɣ ɢɧɢɰɢɚɥɟɣ ɢ ɤɫɢɥɟɦɧɵɯ ɦɚɬɟɪɢɧɫɤɢɯ ɤɥɟɬɨɤ. 

Ȼɟɡɭɫɥɨɜɧɨ, ɟɫɬɶ ɦɚɫɫɚ ɢ ɞɪɭɝɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ ɧɨɫɢɬ 

ɤɨɫɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɇɟ ɦɟɧɟɟ ɜɚɠɧɵ ɬɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɤ – 

ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɫɨɫɬɚɜ ɩɨɱɜɵ, ɭɜɥɚɠɧɟɧɧɨɫɬɶ ɩɨɱɜɵ ɢ ɜɨɡɞɭɯɚ, ɚ 

ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ[23]. 
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1.4 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢя 

 

ȼɵɛɨɪ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ (ɬɟɫɬ-ɩɨɥɢɝɨɧɨɜ) ɞɥɹ ɞɟɧɞɪɨɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɪɹɞɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɥɟɫɧɵɯ 

ɦɚɫɫɢɜɨɜ ɧɚɲɟɝɨ ɪɟɝɢɨɧɚ. ɇɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ 

ɤ ɢɡɦɟɧɟɧɢɹɦ ɤɥɢɦɚɬɚ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɲɢɪɨɬɧɵɟ ɢ ɝɨɪɧɵɟ ɷɤɨɫɢɫɬɟɦɵ [24]: 

1. ȼɵɛɢɪɚɸɬɫɹ ɭɱɚɫɬɤɢ ɥɟɫɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɜɨɞɨɪɚɡɞɟɥɚɯ ɤɪɭɩɧɵɯ ɢ ɦɚɥɵɯ ɪɟɤ. 

2. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɟɬɫɹ ɧɚ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɟ ɭɫɥɨɜɢɹ. ɍ 

ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜɨɡɦɨɠɟɧ ɨɬɛɨɪ ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ ɫ ɩɪɢɜɹɡɤɨɣ ɤ 

ɫɥɟɞɭɸɳɢɦ ɬɢɩɚɦ ɦɟɫɬɨɨɛɢɬɚɧɢɣ: ɫɭɯɢɟ, ɫɜɟɠɢɟ ɢ ɡɚɛɨɥɨɱɟɧɧɵɟ. Ⱦɥɹ ɟɥɢ, ɞɭɛɚ 

ɢ ɥɢɩɵ ɦɨɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ ɫɥɟɞɭɟɬ ɨɬɛɢɪɚɬɶ ɜ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɫ ɨɞɢɧɚɤɨɜɵɦɢ 

ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 

3. ȼɵɛɨɪ ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɟ. 

4. Ɉɬɛɢɪɚɸɬɫɹ ɥɢɲɶ ɬɚɤɢɟ ɦɨɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ, ɧɚ ɩɪɢɪɨɫɬ ɤɨɬɨɪɵɯ ɧɟ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɨɤɚɡɵɜɚɸɬ ɧɚɢɦɟɧɶɲɟɟ ɜɥɢɹɧɢɟ. ɇɟ ɞɨɥɠɧɵ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɞɟɪɟɜɶɹ ɧɚ ɬɟɯ ɭɱɚɫɬɤɚɯ ɝɞɟ: (ɚ) ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɪɚɠɟɧɨ ɜɥɢɹɧɢɟ 

ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, (ɛ) ɩɪɨɢɫɯɨɞɢɥɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ 

ɩɨɱɜɟɧɧɨ-ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɫɬɚɪɨɜɨɡɪɚɫɬɧɵɦ ɞɟɪɟɜɶɹɦ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɵɟ ɯɪɨɧɨɥɨɝɢɢ [25]. 

 

1.5 Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢя 

 

Ʉɥɢɦɚɬ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ ɪɚɡɧɨɨɛɪɚɡɟɧ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɥɶɟɮɚ. Ɉɫɨɛɟɧɧɨɫɬɢ ɤɥɢɦɚɬɚ 

ɮɨɪɦɢɪɭɸɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɪɟɥɶɟɮɚ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 

ɰɢɪɤɭɥɹɰɢɢ ɚɬɦɨɫɮɟɪɵ ɢ ɬ.ɞ. 
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ɋɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɜ ɫɬɟɩɧɨɣ ɱɚɫɬɢ ɏɚɤɚɫɢɢ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɲɢɪɨɬɚɯ ɜ ɛɨɥɟɟ ɡɚɩɚɞɧɵɯ 

ɪɚɣɨɧɚɯ Ɋɨɫɫɢɢ. Ɂɞɟɫɶ ɩɪɟɨɛɥɚɞɚɟɬ ɹɫɧɚɹ ɦɚɥɨɨɛɥɚɱɧɚɹ ɩɨɝɨɞɚ. Ɉɫɧɨɜɧɨɣ 

ɩɪɢɱɢɧɨɣ ɡɚɫɭɲɥɢɜɨɫɬɢ ɤɥɢɦɚɬɚ ɹɜɥɹɟɬɫɹ ɜɥɢɹɧɢɟ ɝɨɪɧɵɯ ɯɪɟɛɬɨɜ, ɫɨɡɞɚɸɳɢɯ 

ɞɨɠɞɟɜɭɸ ɬɟɧɶ. 

ȼ ɏɚɤɚɫɢɢ ɩɪɟɨɛɥɚɞɚɸɬ ɫɢɥɶɧɵɟ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɜɟɬɪɵ, ɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨ 

ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɜɟɫɟɧɧɟɝɨ ɩɟɪɢɨɞɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɟɫɶɦɚ ɜɟɪɨɹɬɧɨ 

ɩɨɹɜɥɟɧɢɟ ɩɵɥɶɧɵɯ ɛɭɪɶ. Ɉɬɤɪɵɬɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɫ ɫɟɜɟɪɚ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɚɪɤɬɢɱɟɫɤɨɝɨ ɜɨɡɞɭɯɚ. ɉɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɤɥɢɦɚɬ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɠɚɪɤɢɦ, 

ɡɚɫɭɲɥɢɜɵɦ ɥɟɬɨɦ, ɢ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɩɪɟɜɵɲɚɟɬ 80 ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ (ɨɬ -40 ɞɨ 

+40). ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ - 0,4°ɋ. ɉɟɪɢɨɞ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ 200 ɞɧɟɣ. əɫɧɵɯ ɢ ɫɨɥɧɟɱɧɵɯ ɞɧɟɣ 311. Ɂɢɦɚ (ɧɨɹɛɪɶ-ɦɚɪɬ) 

ɯɨɥɨɞɧɚɹ ɫɭɯɚɹ, ɫ ɭɫɬɨɣɱɢɜɵɦɢ ɦɨɪɨɡɚɦɢ (ɚɛɫ.ɦɢɧ. - 52). ɍɫɬɨɣɱɢɜɵɣ ɫɧɟɠɧɵɣ 

ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ. Ƚɪɭɧɬ ɩɪɨɦɟɪɡɚɟɬ ɜ ɫɪɟɞɧɟɦ ɞɨ 2 ɦ. ȼɟɫɧɚ 

(ɚɩɪɟɥɶ-ɦɚɣ) ɤɨɪɨɬɤɚɹ ɢ ɞɪɭɠɧɚɹ, ɞɧɟɜɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 4 - 15°ɋ, ɩɨ ɧɨɱɚɦ 

ɡɚɦɨɪɨɡɤɢ ɞɨ - 3. ɋɧɟɝ ɫɯɨɞɢɬ ɜ ɚɩɪɟɥɟ, ɜ ɥɟɫɭ, ɜ ɝɨɪɚɯ ɦɟɫɬɚɦɢ ɞɟɪɠɢɬɫɹ ɞɨ 

ɢɸɥɹ. 

Ɂɚɦɨɪɨɡɤɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ ɦɚɟ, ɜ ɝɨɪɚɯ ɜ ɤɨɧɰɟ ɢɸɧɹ. Ʌɟɬɨ (ɢɸɧɶ - 

ɚɜɝɭɫɬ) ɫɪɟɞɧɹɹ ɞɧɟɜɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 18 - 24°ɋ (ɚɛɫ. ɦɚɤɫ. 38°ɋ). ȼ ɚɜɝɭɫɬɟ 

ɜɵɩɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ (ɛɨɥɟɟ 55 % ɝɨɞɨɜɨɣ ɧɨɪɦɵ) ɜ 

ɨɫɧɨɜɧɨɦ ɜ ɜɢɞɟ ɞɨɠɞɟɣ ɥɢɜɧɟɜɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɉɫɟɧɶ (ɫɟɧɬɹɛɪɶ-ɨɤɬɹɛɪɶ) ɜ 

ɨɫɧɨɜɧɨɦ ɫɭɯɚɹ, ɫɨɥɧɟɱɧɚɹ, ɦɨɪɨɫɹɳɢɟ ɞɨɠɞɢ 8 - 10 ɞɧɟɣ ɜ ɦɟɫɹɰ. Ʉɨɥɢɱɟɫɬɜɨ 

ɨɫɚɞɤɨɜ 300-700 ɦɦ ɜ ɝɨɞ. ȼɟɬɪɵ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ ɩɪɟɨɛɥɚɞɚɸɬ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɢ 

ɡɚɩɚɞɧɵɟ 2 - 3 ɦ/ɫɟɤ. ȼɟɫɧɨɣ ɢ ɨɫɟɧɶɸ ɞɨ 15 ɦ/ɫɟɤ, ɢ ɛɨɥɟɟ. ȼɟɝɟɬɚɰɢɨɧɧɵɣ 

ɩɟɪɢɨɞ ɞɨ 150 ɞɧɟɣ (ɜ ɞɨɥɢɧɚɯ). 

ȼ ɝɨɪɧɵɯ ɪɚɣɨɧɚɯ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶ ɤɥɢɦɚɬɚ ɜɵɪɚɠɟɧɚ ɦɟɧɶɲɟ, ɜ ɫɜɹɡɢ 

ɹɜɥɟɧɢɟɦ ɢɧɜɟɪɫɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 
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Ɉɛɪɚɡɰɵ ɛɵɥɢ ɫɨɛɪɚɧɵ ɜ ɸɠɧɨɦ ɪɚɣɨɧɟ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɜ 

ɫɨɫɧɨɜɨɦ ɛɨɪɭ ɦɟɠɞɭ Ⱥɛɚɤɚɧɨɦ ɢ Ɇɢɧɭɫɢɧɫɤɨɦ, ɧɟɩɨɞɚɥёɤɭ ɨɬ ɬɪɚɫɫɵ Ɋ-257 

“ȿɧɢɫɟɣ” (Ɋɢɫɭɧɨɤ 1). 

Ʌɟɫɧɨɣ ɦɚɫɫɢɜ ɩɨɥɧɨɫɬɶɸ ɩɪɟɞɫɬɚɜɥɟɧ ɫɨɫɧɨɣ ɨɛɵɤɧɨɜɟɧɧɨɣ. 

ɇɚ ɤɚɪɬɟ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ ɫɛɨɪɚ ɨɛɪɚɡɰɨɜ, ɫ 

ɭɤɚɡɚɧɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɢ ɜɵɫɨɬɨɣ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. 

 

 

Ɋɢɫɭɧɨɤ 1 - Ʉɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɫɛɨɪɚ: 53°39'21.6"N 91°35'12.3"E, ɜɵɫɨɬɚ 

ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ – ɨɤɨɥɨ 250 ɦɟɬɪɨɜ 

 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ —18°, ɢɸɥɹ - ɞɨ +21,1°; ɜɟɝɟɬɚɰɢɨɧɧɵɣ 

ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 160 ɞɧɟɣ; ɨɫɚɞɤɨɜ ɜ ɰɟɧɬɪ, ɱɚɫɬɢ ɤɨɬɥɨɜɢɧɵ ɨɤɨɥɨ 300 

ɦɦ ɜ ɝɨɞ. Ȼɨɥɟɟ ɞɟɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

ȼ ɤɨɬɥɨɜɢɧɭ ɩɨɩɚɞɚɟɬ ɦɚɥɨ ɜɥɚɝɢ ɫ ɨɤɟɚɧɚ, ɩɨɫɤɨɥɶɤɭ ɟɫɬɶ ɩɪɟɝɪɚɞɚ 

ɜɥɚɠɧɨɦɭ ɜɨɡɞɭɯɭ — ɯɪɟɛɬɵ. Ɂɢɦɨɣ ɜ ɤɨɬɥɨɜɢɧɚɯ ɋɢɛɢɪɢ ɧɚɛɥɸɞɚɟɬɫɹ 

«ɩɟɪɟɜɟɪɧɭɬɚɹ ɬɟɦɩɟɪɚɬɭɪɚ» — ɢɧɜɟɪɫɢɹ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ 

ɜɵɫɨɬɨɣ. ȼ ɭɫɥɨɜɢɹɯ ɚɧɬɢɰɢɤɥɨɧɚɥɶɧɨɣ ɩɨɝɨɞɵ ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ, ɫɬɟɤɚɹ ɜ 

ɤɨɬɥɨɜɢɧɭ, ɡɚɫɬɚɢɜɚɟɬɫɹ, ɜɵɯɨɥɚɠɢɜɚɟɬɫɹ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɢɝɚɟɬ ɞɨ −40-50 
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ɝɪɚɞɭɫɨɜ. ɋɧɟɝɚ ɜ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɜɵɩɚɞɚɟɬ ɦɚɥɨ. Ɇɟɫɬɧɵɟ ɠɢɬɟɥɢ 

ɩɪɨɜɨɞɹɬ ɫɧɟɝɨɡɚɞɟɪɠɚɧɢɟ ɢ ɫɧɟɝɨɧɚɤɨɩɥɟɧɢɟ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɡɚɩɚɫɚ ɜɥɚɝɢ ɧɚ 

ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ. Ʌɟɬɨ ɜ ɤɨɬɥɨɜɢɧɟ ɨɱɟɧɶ ɬɟɩɥɨɟ ɢ ɞɚɠɟ ɠɚɪɤɨɟ ɢ ɫɭɯɨɟ [26]. 

 

Ɍɚɛɥɢɰɚ 1 – ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɨɪɦɚ ɨɫɚɞɤɨɜ ɜ Ɇɢɧɭɫɢɧɫɤɨɣ 

ɤɨɬɥɨɜɢɧɟ 

Ɇɟɫяɰ 
ɋɪɟɞɧяя ɬɟɦɩɟɪɚɬɭɪɚ, 

°C 
ɇɨɪɦɚ ɨɫɚɞɤɨɜ, ɦɦ 

əɧɜɚɪɶ −19,5 8 

Ɏɟɜɪɚɥɶ −17,8 6 

Ɇɚɪɬ −8,1 6 

Ⱥɩɪɟɥɶ 3,1 14 

Ɇɚɣ 10,9 33 

ɂɸɧɶ 17,4 52 

ɂɸɥɶ 19,8 62 

Ⱥɜɝɭɫɬ 16,8 58 

ɋɟɧɬɹɛɪɶ 9,8 37 

Ɉɤɬɹɛɪɶ 1,9 21 

ɇɨɹɛɪɶ −8,6 13 

Ⱦɟɤɚɛɪɶ −16,7 11 

Ƚɨɞ 0,9 326 

 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ, ɨɬɪɚɠɚɸɳɢɣ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ 

ɜɨɡɞɭɯɚ ɫ ɦɟɫɬɚ ɫɛɨɪɚ ɨɛɪɚɡɰɨɜ. 
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Ɋɢɫɭɧɨɤ 2 – ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

 

Ƚɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɛɨɥɶɲɢɟ ɩɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪ ɩɟɪɟɧɨɫɢɬ 

ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɚ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. ɏɨɬɹ 

ɩɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪ ɜɟɫɶɦɚ ɜɧɭɲɢɬɟɥɶɧɵɟ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɹɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨ, ɛɟɡ ɫɢɥɶɧɵɯ 

ɫɤɚɱɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ, ɛɟɡɭɫɥɨɜɧɨ, ɫɦɹɝɱɚɸɳɢɦ ɮɚɤɬɨɪɨɦ. 

 ɇɚ ɪɢɫɭɧɤɟ 3 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɫɚɞɤɨɜ, ɜɵɩɚɞɚɸɳɢɯ ɡɚ ɝɨɞ. 

 

 

Ɋɢɫɭɧɨɤ 3 – ɋɪɟɞɧɹɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ, ɜɵɩɚɜɲɢɯ ɡɚ ɝɨɞ 
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2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɫɬɚ ɩɨɥɟɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ 

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ 

ɩɨɫɨɛɢɢ ɡɚ ɚɜɬɨɪɫɬɜɨɦ ɒɢɹɬɨɜɚ, ȼɚɝɚɧɨɜɚ, ɢ ɞɪ. ɉɨɫɤɨɥɶɤɭ ɰɟɥɶɸ ɞɢɩɥɨɦɧɨɣ 

ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɬɨɱɧɟɧɢɟ ɦɟɬɨɞɢɤɢ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɞɥɹ ɝɨɞɢɱɧɵɯ 

ɤɨɥɟɰ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɵɥɨ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ 

ɬɢɩɢɱɧɨɟ ɦɟɫɬɨɨɛɢɬɚɧɢɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɜɥɢɹɧɢɟɦ ɥɢɦɢɬɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ, ɚ 

ɬɚɤ ɠɟ ɨɬɨɛɪɚɬɶ ɦɨɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ, ɢɫɩɵɬɵɜɚɸɳɢɟ ɦɢɧɢɦɚɥɶɧɵɟ 

ɥɢɦɢɬɢɪɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɭɫɥɨɜɢɹɯ ɷɬɨɝɨ ɦɟɫɬɨɨɛɢɬɚɧɢɹ, ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ 

ɮɨɧɨɜɵɯ ɨɬɤɥɨɧɟɧɢɣ ɜ ɬɪɚɯɟɢɞɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɬɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ. 

ȼɫɟɝɨ ɛɵɥɨ ɨɬɨɛɪɚɧɨ 5 ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ, ɜ ɥɟɫɧɨɦ ɦɚɫɫɢɜɟ ɜɛɥɢɡɢ ɬɪɚɫɫɵ 

Ⱥɛɚɤɚɧ-Ɇɢɧɭɫɢɧɫɤ (53°39'21.6"N 91°35'12.3"E, ɜɵɫɨɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ – 

ɨɤɨɥɨ 250 ɦɟɬɪɨɜ). 

ɉɨɥɟɜɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɬɟɱɟɧɢɟ ɤɨɧɰɚ ɢɸɥɹ – ɧɚɱɚɥɚ ɚɜɝɭɫɬɚ 

2016 ɝɨɞɚ, ɢɡɴɹɬɢɟ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɢɥɨɫɶ ɤɚɠɞɭɸ ɧɟɞɟɥɸ, ɦɟɬɨɞɨɦ ɬɨɱɟɱɧɵɯ 

ɜɵɪɭɛɨɤ, ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɢɡɨɛɪɚɠёɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 4. 
 

 

Ɋɢɫɭɧɨɤ 4 – ɂɧɫɬɪɭɦɟɧɬ ɞɥɹ ɢɡɴɹɬɢɹ ɨɛɪɚɡɰɨɜ 
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ɗɤɫɩɟɪɢɦɟɧɬ ɭɫɥɨɠɧɹɥɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɰɨɜ, 

ɫɨɞɟɪɠɚɳɢɯ ɢɦɟɧɧɨ ɮɨɪɦɢɪɭɸɳɟɟɫɹ ɝɨɞɢɱɧɨɟ ɤɨɥɶɰɨ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɧɟɤɨɬɨɪɵɟ 

ɜɵɪɭɛɤɢ ɛɵɥɨ ɪɟɲɟɧɨ ɩɪɨɞɭɛɥɢɪɨɜɚɬɶ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɬɟɪɢ 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ. 

Ɇɚɪɤɢɪɨɜɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɟɪɜɨɟ ɱɢɫɥɨ ɨɛɨɡɧɚɱɚɟɬ 

ɧɨɦɟɪ ɦɨɞɟɥɶɧɨɝɨ ɞɟɪɟɜɚ, ɱɢɫɥɨ ɩɨɫɥɟ ɬɨɱɤɢ – ɧɟɞɟɥɸ ɢɡɴɹɬɢɹ ɨɛɪɚɡɰɚ ɫ 

ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɉɨɫɥɟ ɦɚɪɤɢɪɨɜɤɢ ɨɛɪɚɡɰɵ ɩɨɦɟɳɚɥɢɫɶ ɜ 

ɤɨɧɫɟɪɜɢɪɭɸɳɭɸ ɠɢɞɤɨɫɬɶ - ɫɦɟɫɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɝɥɢɰɟɪɢɧɚ, ɢ 95% 

ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:1:1.  

ɂɬɨɝɨɦ ɩɨɥɟɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɸɬɫɹ 32 ɜɵɪɭɛɤɢ ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ, 

ɜɡɹɬɵɯ ɜ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ, ɩɨɥɧɨɫɬɶɸ 

ɝɨɬɨɜɵɯ ɤ ɦɢɤɪɨɬɨɦɢɪɨɜɚɧɢɸ, ɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ. 

Ɇɢɤɪɨɬɨɦɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɫɚɧɧɨɦ ɦɢɤɪɨɬɨɦɟ ɇɆ 450, 

ɢɡɨɛɪɚɠёɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 6, ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɩɟɬɪɨɝɪɚɮɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ 

ɂɇɢȽ ɋɎɍ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɧɢɦɤɚ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ, ɞɪɟɜɟɫɢɧɭ ɧɟɨɛɯɨɞɢɦɨ 

ɦɢɤɪɨɬɨɦɢɪɨɜɚɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɧɤɢɟ ɮɪɚɝɦɟɧɬɵ. Ɉɬ ɬɨɥɳɢɧɵ ɩɪɟɩɚɪɚɬɚ 

ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɤɚɤ ɤɚɱɟɫɬɜɨ ɞɚɥɶɧɟɣɲɟɝɨ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɬɚɤ ɢ 

ɨɞɧɨɪɨɞɧɨɫɬɶ, ɢ ɪɚɡɪɟɲɟɧɢɟ ɛɭɞɭɳɟɣ ɮɨɬɨɝɪɚɮɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 

ɫɬɪɨɟɧɢɹ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɬɨɥɳɢɧɚ ɦɢɤɪɨɬɨɦɢɪɨɜɚɧɢɹ 

ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɨɬ 0.15 ɦɤɦ ɞɨ 0.35 ɦɤɦ. 
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                                         Ɋɢɫɭɧɨɤ 5 – Ɇɢɤɪɨɬɨɦ ɇɆ 450 

 

ɉɨɫɥɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɢɤɪɨɬɨɦɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɩɪɨɢɡɜɨɞɢɥɫɹ 

ɝɢɫɬɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ - ɩɹɬɢɦɢɧɭɬɧɨɟ ɨɤɪɚɲɢɜɚɧɢɟ ɩɪɟɩɚɪɚɬɚ ɫɚɮɪɚɧɢɧɨɦ ɢ 

ɡɜёɡɞɧɵɦ ɝɨɥɭɛɵɦ, ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:1. 

Ɉɤɪɚɲɢɜɚɧɢɟ ɷɬɢɦɢ ɤɪɚɫɢɬɟɥɹɦɢ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɤɨɧɬɪɚɫɬɧɭɸ, 

ɯɨɪɨɲɨ ɪɚɡɥɢɱɢɦɭɸ ɞɚɠɟ ɧɟɜɨɨɪɭɠёɧɧɵɦ ɜɡɝɥɹɞɨɦ ɤɚɪɬɢɧɤɭ, 

ɞɟɦɨɧɫɬɪɢɪɭɸɳɭɸ ɡɨɧɚɥɶɧɨɫɬɶ ɩɪɢɪɨɫɬɚ ɤɥɟɬɨɤ. ɉɨɫɥɟ ɩɪɨɦɵɜɤɢ ɜ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ, ɝɨɬɨɜɵɟ ɩɪɟɩɚɪɚɬɵ ɡɚɤɪɟɩɥɹɥɢɫɶ ɧɚ ɩɪɟɞɦɟɬɧɨɦ 

ɫɬɟɤɥɟ, ɞɥɹ ɫɪɟɞɵ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɝɥɢɰɟɪɢɧ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɫɪɟɞɫɬɜɚɦɢ ɋɢɫɬɟɦɵ ɚɧɚɥɢɡɚ 

ɢɡɨɛɪɚɠɟɧɢɣ(ɋȺɂ),ɭɞɚɥɨɫɶ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɨɤɨɧɬɪɚɫɬɧɵɟ ɫɧɢɦɤɢ ɜɵɫɨɤɨɝɨ 

ɪɚɡɪɟɲɟɧɢɹ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɞɢɱɧɨɝɨ 

ɤɨɥɶɰɚ. 

Ⱦɚɥɟɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɦɚɫɫɢɜɚ ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ Lineykaɢ ProcessorKR, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɩɟɪɟɧɟɫɬɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɥɟɬɨɱɧɵɯ ɪɚɡɦɟɪɚɯ ɬɪɚɯɟɢɞ ɜ 

ɱɢɫɥɟɧɧɨɣ ɮɨɪɦɟ.  
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Ⱦɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ 

ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ 

ɫɪɟɞɫɬɜɚɦɢ ɉɈ STATISTICA. 

 

2.1 Ɇɟɬɨɞɢɤɚ ɢɡɦɟɪɟɧɢɣ 

 

ɉɨɫɤɨɥɶɤɭ ɰɟɥɶɸ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɭɬɨɱɧɟɧɢɟ ɦɟɬɨɞɢɤɢ 

ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɞɥɹ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɞɪɟɜɟɫɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ 

ɬɚɤɠɟ ɩɨɫɬɪɨɢɬɶ ɬɪɚɯɟɢɞɨɝɪɚɦɦɵ ɭɠɟ ɫɮɨɪɦɢɪɨɜɚɜɲɟɝɨɫɹ ɤɨɥɶɰɚ, ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɞɚɧɧɵɯ. 

ɇɚ ɪɢɫɭɧɤɟ 8 ɢɡɨɛɪɚɠɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɹɞɨɜ 

ɬɪɚɯɟɢɞ. Ʉɚɠɞɚɹ ɮɨɬɨɝɪɚɮɢɹ ɫɨɞɟɪɠɢɬ ɞɜɚ ɝɨɞɢɱɧɵɯ ɤɨɥɶɰɚ: ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ, 

ɢ ɮɨɪɦɢɪɭɸɳɟɟɫɹ. Ʉɚɠɞɨɟ ɢɡ ɤɨɥɟɰ ɛɵɥɨ ɭɫɥɨɜɧɨ ɩɨɞɟɥɟɧɨ ɧɚ ɬɪɢ ɱɚɫɬɢ, ɫ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɪɹɞɨɜ. ɉɪɨɜɨɞɢɥɨɫɶ ɱɟɬɵɪɟ ɢɡɦɟɪɟɧɢɹ 

ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɤɚɠɞɨɣ ɬɪɟɬɢ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ, ɚ ɬɚɤɠɟ ɨɛɳɟɟ ɢɡɦɟɪɟɧɢɟ ɜɫɟɝɨ 

ɤɥɟɬɨɱɧɨɝɨ ɦɚɫɫɢɜɚ, ɬɚɤɠɟ ɜ ɤɨɥɢɱɟɫɬɜɟ ɱɟɬɵɪɟɯ ɪɹɞɨɜ, ɫ ɪɚɜɧɵɦ ɲɚɝɨɦ, 

ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɜɵɛɪɚɧɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ.  

ȼɫɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ, ɛɵɥɢ 

ɨɛɪɚɛɨɬɚɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɤɥɚɫɬɟɪɧɵɦ ɚɧɚɥɢɡɨɦ ɢ ɦɟɬɨɞɨɦ ɞɨɜɟɪɢɬɟɥɶɧɵɯ 

ɢɧɬɟɪɜɚɥɨɜ [27], ɧɚɧɟɫёɧɧɵɦ ɧɚ ɬɪɚɯɟɢɞɨɝɪɚɦɦɵ, ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɹ ɤɥɟɬɨɱɧɵɯ ɪɚɡɦɟɪɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɞɪɟɜɟɫɢɧɵ ɢ 

ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ. 

Ɋɢɫɭɧɨɤ 6 – ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɪɹɞɨɜ ɬɪɚɯɟɢɞ. 
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3 Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢя 
 

Ɋɟɡɭɥɶɬɚɬɚɦɢ ɩɨɥɟɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɫɬɚɜɥɟɧɧɨɝɨ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ 

ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɫɬɚɥɢ 32 ɜɵɫɟɱɤɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

(ɪɢɫɭɧɨɤ 8), ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. (Ɍɚɛɥɢɰɚ 2) 

[ɢɡɴɹɬɨ 4 ɫɬɪɚɧɢɰɵ ] 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɪɟɡɭɥɶɬɚɬɵ: ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɟɡɨɧɧɨɝɨ ɩɨɥɟɜɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɪɚɣɨɧɟ 

Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɫɨɛɪɚɧɵ ɜɵɪɭɛɤɢ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ. 

Ⱦɚɧɧɵɟ ɨɛɪɚɡɰɵ ɛɵɥɢ ɦɢɤɪɨɬɨɦɢɪɨɜɚɧɵ, ɩɨɞɜɟɪɝɧɭɬɵ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɦɭ 

ɚɧɚɥɢɡɭ ɦɟɬɨɞɨɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɨɤɪɚɲɢɜɚɧɢɹ, ɢ ɨɛɪɚɛɨɬɚɧɵ ɫɪɟɞɫɬɜɚɦɢ 

ɋȺɂ, ɪɟɡɭɥɶɬɚɬɨɦ ɱɟɝɨ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɤɨɧɬɪɚɫɬɧɵɟ ɫɧɢɦɤɢ 

ɫɮɨɪɦɢɪɨɜɚɜɲɢɯɫɹ ɢ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɜ ɜɵɫɨɤɨɦ ɪɚɡɪɟɲɟɧɢɢ. 

ɉɨɫɥɟ ɢɡɦɟɪɟɧɢɹ ɮɨɬɨɝɪɚɮɢɣ ɱɟɬɵɪɶɦɹ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɢɤɚɦɢ, ɚ ɬɚɤɠɟ 

ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɟɬɨɞɚɦɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɛɵɥɨ 

ɭɫɬɚɧɨɜɥɟɧɨ: ɫɪɟɞɢ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɧɟɬ ɪɨɞɫɬɜɟɧɧɵɯ ɤɥɚɫɬɟɪɨɜ ɜ ɩɪɟɞɟɥɚɯ 

ɨɞɧɨɝɨ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɚɬɶ ɩɨɥɧɵɟ 

ɢ ɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ ɫ ɥɸɛɨɝɨ ɭɱɚɫɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ. 

Ⱥɧɚɥɢɡ, ɩɪɨɜɟɞёɧɧɵɣ ɦɟɬɨɞɨɦ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 

ɫɨɯɪɚɧɟɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɤɚɠɞɨɝɨ ɪɹɞɚ ɬɪɚɯɟɢɞ ɜ ɫɨɡɪɟɜɚɸɳɟɦ ɤɨɥɶɰɟ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɳɢɧɭ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɬɪɚɯɟɢɞ ɢ ɢɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ, 

ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɥɸɛɨɝɨ ɭɱɚɫɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɤɚɤ ɫɨɡɪɟɜɲɟɝɨ 

ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ, ɬɚɤ ɢ ɫɨɡɪɟɜɚɸɳɟɝɨ. 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɜɟɞёɧ ɫɟɡɨɧɧɵɣ ɩɨɥɟɜɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɡɴɹɬɢɸ ɨɛɪɚɡɰɨɜ 

ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ; 

2. ɉɨɥɭɱɟɧɵ ɦɢɤɪɨɬɨɦɧɵɟ ɩɪɟɩɚɪɚɬɵ ɮɨɪɦɢɪɭɸɳɟɣɫɹ ɬɤɚɧɢ 

ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ; 

3. Ɇɟɬɨɞɚɦɢ ɝɢɫɬɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɷɬɚɩɵ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɤɚɧɢ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ; 
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4. ɉɪɨɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɪɚɞɢɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɬɨɥɳɢɧɵ ɤɥɟɬɨɱɧɵɯ 

ɫɬɟɧɨɤ ɜ ɪɚɡɧɵɯ ɡɨɧɚɯ ɬɟɤɭɳɢɯ ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ 

ɩɪɟɞɵɞɭɳɢɟ ɝɨɞɵ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. ɉɨɫɬɪɨɟɧɵ ɬɪɚɯɟɢɞɨɝɪɚɦɦɵ ɤɥɟɬɨɱɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɫ ɪɚɡɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɹɞɨɜ ɬɪɚɯɟɢɞ; 

5. ɉɪɨɜɟɞёɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɪɚɯɟɢɞɨɝɪɚɦɦ, ɩɨɫɬɪɨɟɧɧɵɯ 

ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɜɵɛɨɪɚ ɪɹɞɨɜ ɬɪɚɯɟɢɞ ɢ ɭɬɨɱɧɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ 

ɬɪɚɯɟɢɞɨɝɪɚɦɦ ɞɥɹ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ 

ɮɨɪɦɢɪɨɜɚɧɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ ɬɪɚɯɟɢɞɨɝɪɚɦɦ 

 

 

Ɋɢɫɭɧɨɤ 11 - Ɇɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ 12 – Ɇɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ 13 – ɦɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ 14 – Ɇɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ 15 – Ɇɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ 16 – Ɇɟɬɨɞ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ƚɪɚɮɢɤɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 18 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

 

 

 

 

Сфо̬̥и̬ова̦̦ое кольцо Ϯ.Ϯ D Сфо̬̥и̬ова̦̦ое кольцо Ϯ.Ϯ W 

Фо̬̥и̬у̀щее̭́ кольцо Ϯ.Ϯ D Фо̬̥и̬у̀щее̭́ кольцо Ϯ.Ϯ W 

Сфо̬̥и̬ова̦̦ое кольцо Ϯ.ϰ D Сфо̬̥и̬ова̦̦ое кольцо Ϯ.ϰ W 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 19 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

Фо̬̥и̬у̀щее̭́ кольцо Ϯ.ϰ D Фо̬̥и̬у̀щее̭́ кольцо Ϯ.ϰ W 

Сфо̬̥и̬ова̦̦ое кольцо ϯ.Ϯ D Сфо̬̥и̬ова̦̦ое кольцо ϯ.Ϯ W 

Фо̬̥и̬у̀щее̭́ кольцо ϯ.Ϯ D Фо̬̥и̬у̀щее̭́ кольцо ϯ.Ϯ W 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 20 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ  

 

 

Сфо̬̥и̬ова̦̦ое кольцо ϯ.ϰ D Сфо̬̥и̬ова̦̦ое кольцо ϯ.ϰ. W 

Фо̬̥и̬у̀щее̭́ кольцо ϯ.ϰ D Фо̬̥и̬у̀щее̭́ кольцо ϯ.ϰ W 

Сфо̬̥и̬ова̦̦ое кольцо ϰ.Ϯ D Сфо̬̥и̬ова̦̦ое кольцо ϰ.Ϯ W 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 21 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

 

 

 

Фо̬̥и̬у̀щее̭́ кольцо ϰ.Ϯ D Фо̬̥и̬у̀щее̭́ кольцо ϰ.Ϯ W 

Сфо̬̥и̬ова̦̦ое кольцо ϰ.ϰ D Сфо̬̥и̬ова̦̦ое кольцо ϰ.ϰ W 

Фо̬̥и̬у̀щее̭́ кольцо ϰ.ϰ D Фо̬̥и̬у̀щее̭́ кольцо ϰ.ϰ W 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 22 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

  

Сфо̬̥и̬ова̦̦ое кольцо ϱ.Ϯ D Сфо̬̥и̬ова̦̦ое кольцо ϱ.Ϯ W 

Фо̬̥и̬у̀щее̭́ кольцо ϱ.Ϯ D Фо̬̥и̬у̀щее̭́ кольцо ϱ.Ϯ W 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ 23 – Ɇɟɬɨɞ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 

 

Сфо̬̥и̬ова̦̦ое кольцо ϱ.ϰ D Сфо̬̥и̬ова̦̦ое кольцо ϱ.ϰ W 

Фо̬̥и̬у̀щее̭́ кольцо ϱ.ϰ D Фо̬̥и̬у̀щее̭́ кольцо ϱ.ϰ W 
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