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ȼȼȿȾȿɇɂȿ 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɜɦɟɳɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɥɢɬɶɹ ɡɚɝɨɬɨɜɤɢ, ɩɥɚɫɬɢɱɟɫɤɨɣ 

ɞɟɮɨɪɦɚɰɢɢ ɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɜ ɟɞɢɧɵɣ ɧɟɩɪɟɪɵɜɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ – ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ⱦɚɧɧɚɹ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 

ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɢɡ ɫɥɢɬɤɨɜ ɩɪɟɞɩɨɥɚɝɚɸɬ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɷɧɟɪɝɢɢ ɧɚ ɧɚɝɪɟɜ ɫɥɢɬɤɨɜ ɩɟɪɟɞ ɞɟɮɨɪɦɚɰɢɟɣ, 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɟɦɤɨɫɬɶ ɩɪɟɫɫɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɢɱɢɟ ɱɟɬɤɨ 

ɨɬɥɚɠɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɧɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɥɨɳɚɞɟɣ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɬ.ɞ.  

Ɉɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɫɨɜɦɟɳɚɸɳɚɹ ɩɪɨɰɟɫɫɵ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ, ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢ ɢɫɩɵɬɚɧɚ 

ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɤɚɮɟɞɪɵ ɈɆȾ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ (ɇɅɢɉ) ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɬɟɩɥɨɨɛɦɟɧɚ 

ɩɪɢ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ (ɇɅɢɉ). 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɰɟɫɫ 

ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɡɚɝɨɬɨɜɨɤ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɯ ɫɬɪɭɤɬɭɪɵ, ɜ ɯɨɞɟ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ 

ɬɟɩɥɨɨɬɜɨɞɚ. 

ɉɨ ɷɬɨ ɩɪɢɱɢɧɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɡɚɝɨɬɨɜɨɤ ɡɚɜɢɫɢɬ ɨɬ 

ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɬɨ ɟɫɬɶ ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. ɉɨɷɬɨɦɭ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɭɡɥɨɜ 

ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɚɞɚɱ. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɰɟɥɹɯ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɬɨɪɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɨɬɜɨɞɢɦɨɝɨ ɬɟɩɥɚ ɭɫɬɚɧɨɜɤɨɣ,  

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɫɨɡɞɚɧɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢ 

ɪɚɫɱɟɬɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɟɟ ɬɟɩɥɨɜɨɣ ɪɚɛɨɬɵ.  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɂɡɭɱɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɥɢɬɶɹ ɢ 

ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ ɞɚɜɥɟɧɢɟɦ. 

2. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɸɦɢɧɢɹ ɢ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜ 

ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ. 

3. Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɨɪɝɚɧɢɱɟɫɤɢɦ 

ɯɥɚɞɚɝɟɧɬɨɦ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɜɵɫɢɬɶ ɟɟ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɡɚ 

ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɜɨɞɢɦɨɝɨ ɭ ɩɚɪɨɨɛɪɚɡɧɨɝɨ ɯɥɚɞɚɝɟɧɬɚ ɬɟɩɥɨɬɵ ɜɨɞɨɣ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ (ɤɨɧɞɟɧɫɚɬɨɪɟ) 

4. ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɤɨɧɞɟɧɫɚɬɨɪɚ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ, ɜɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ 

ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ. 
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1. ɋɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

1.1 Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɨɜɦɟɳɟɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ, ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɢ ɥɢɬɶɹ ɡɚɝɨɬɨɜɤɢ. Ⱦɚɧɧɚɹ 

ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɢɡ ɫɥɢɬɤɨɜ ɩɪɟɞɩɨɥɚɝɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɷɧɟɪɝɢɢ ɧɚ ɧɚɝɪɟɜ ɫɥɢɬɤɨɜ ɩɟɪɟɞ ɞɟɮɨɪɦɚɰɢɟɣ, ɡɧɚɱɢɬɟɥɶɧɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ 

ɟɦɤɨɫɬɶ ɩɪɟɫɫɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɥɢɱɢɟ ɱɟɬɤɨ ɨɬɥɚɠɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɧɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ, 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɬ.ɞ [12]. ɋɨɜɦɟɳɟɧɢɟ 

ɩɪɨɰɟɫɫɨɜ ɥɢɬɶɹ ɡɚɝɨɬɨɜɤɢ, ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɜ 

ɟɞɢɧɵɣ ɧɟɩɪɟɪɵɜɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɥɢɲɟɧɧɵɣ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, – ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɜ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼ XIX ɜ. ɧɚɞ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɫɨɡɞɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɚɥɢ ɦɧɨɝɢɟ ɫɩɟɰɢɚɥɢɫɬɵ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ 

ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɚɤɢɟ ɤɚɤ Ƚ. Ȼɟɫɫɟɦɟɪ, Ƚ. Ⱥɥɟɤɫɚɧɞɟɪ, Ⱦ. 

Ƚɪɢɧ, Ɍ. Ⱥɜɢɬɰɭɪɚ, Ⱦ. ɉɪɨɩɟɪɰɢ [11]. Ʉ ɞɨɫɬɢɠɟɧɢɹɦ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 

ɦɟɬɚɥɥɭɪɝɢɢ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɚɝɪɟɝɚɬɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɨɤɚɬɤɢ, ɛɟɫɫɥɢɬɤɨɜɨɣ ɩɪɨɤɚɬɤɢ ɥɟɧɬɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ 

ɩɪɢɦɟɧɟɧɵ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɬɚɤɢɯ ɤɪɭɩɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜ, ɤɚɤ «ȼɇɂɂɆɟɬɆɚɲ», «Ƚɢɩɪɨɰɜɟɬɦɟɬɨɛɪɚɛɨɬɤɚ» ɢ ɞɪ [28].  

ɉɨɦɢɦɨ ɪɚɡɜɢɬɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɦɟɬɨɞɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɢ ɩɪɨɤɚɬɤɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɭ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɭɞɨɛɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɥɢɧɢɣ, ɫɨɜɦɟɳɚɸɳɢɯ ɩɪɨɰɟɫɫɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ 
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ɞɚɜɥɟɧɢɟɦ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɜɵɫɢɬɶ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɥɤɨɫɨɪɬɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɫɪɚɜɧɟɧɢɢ 

ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɩɪɟɫɫɨɜɚɧɢɟɦ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɟɫɫɚɯ, 

ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ ɥɢɬɶɟ ɢ ɩɪɟɫɫɨɜɚɧɢɟ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ [12]. Ɍɚɤ, ɜ 

ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɨɡɞɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɥɢɧɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɨɜ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 

ɩɪɟɫɫɨɜɚɧɧɭɸ ɩɪɨɞɭɤɰɢɸ ɜ ɜɢɞɟ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, ɤ 

ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɫɩɥɨɲɧɵɟ, ɤɨɥɶɰɟɜɵɟ ɢ ɩɨɥɵɟ ɩɪɨɮɢɥɢ ɫɥɨɠɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ, ɬɪɭɛɵ, ɩɚɧɟɥɢ ɢ ɬ.ɞ. Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɦɟɬɨɞɨɦ 

ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɪɟɫɫɨɜɚɧɢɟ – ɩɪɨɰɟɫɫ ɜɵɞɚɜɥɢɜɚɧɢɹ 

ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɢɡ ɡɚɝɨɬɨɜɤɢ, ɩɨɦɟɳɟɧɧɨɣ ɜ ɤɨɧɬɟɣɧɟɪ [13].  

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ ɩɪɟɫɫɨɜɚɧɢɹ 

ɦɟɬɚɥɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 [5, 7, 9]. 

 

1.2 Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢ ɩɪɨɰɟɫɫɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ 
ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ 

ɩɪɨɰɟɫɫɨɜ ɩɪɟɫɫɨɜɚɧɢɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɫɫɨɜɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɨɛɳɢɦ ɬɢɩɨɜɵɦ ɩɪɢɡɧɚɤɚɦ, ɚ ɢɦɟɧɧɨ [48]: 

- ɩɨ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɪɨɰɟɫɫɚ; 

- ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɤɚɧɚɥɚ ɦɚɬɪɢɰɵ; 

- ɩɨ ɝɪɚɧɢɱɧɵɦ ɭɫɥɨɜɢɹɦ ɩɪɨɰɟɫɫɚ; 

- ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɫɫɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ; 

- ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɭɫɥɨɜɢɹɦ; 

- ɩɨ ɜɢɞɭ ɩɪɨɞɭɤɰɢɢ; 

- ɩɨ ɯɚɪɚɤɬɟɪɭ ɩɪɟɫɫɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

- ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɢɫɬɟɱɟɧɢɹ; 

- ɩɨ ɬɢɩɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ 

ɗɬɚɩ ɋɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ 

1. ɤɨɧɟɰ XVIII ɜ. 
   – ɤɨɧɟɰ XIX ɜ. 

1. ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɜɢɧɰɨɜɵɯ ɩɪɭɬɤɨɜ ɢ ɬɪɭɛ ɩɪɟɫɫɨɜɚɧɢɟɦ; 
2. ɫɨɡɞɚɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɭɛɧɵɯ ɩɪɟɫɫɨɜ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ; 

2. 1895 – 1924 ɝ.ɝ.  1. ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɹɦɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɢɡɞɟɥɢɣ 
(ɩɪɭɬɤɨɜ, ɬɪɭɛ, ɩɪɨɮɢɥɟɣ) ɢɡ ɦɟɞɧɵɯ ɢ ɚɥɸɦɢɧɢɟɜɵɯ 
ɫɩɥɚɜɨɜ; 
2. ɫɨɡɞɚɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɮɢɥɶɧɵɯ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɟɫɫɨɜ; 
3. ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɫɫɨɜɨɝɨ ɢɧɫɬɪɦɟɧɬɚ 

3. 1924 – 1944 ɝ.ɝ. 1. ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɬɧɨɝɨ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ; 
2. ɩɨɹɜɥɟɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɡɚɜɨɞɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɸ ɩɪɹɦɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ; 

4. 1944 – 1956 ɝ.ɝ. 1. ɩɪɢɦɟɧɟɧɢɟ ɩɪɹɦɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɬɚɥɶɧɵɯ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ; 
2. ɫɨɡɞɚɧɢɟ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɢ ɫɤɨɪɨɫɬɧɵɯ ɝɢɞɪɨɩɪɟɫɫɨɜ; 
3. ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɠɚɪɨɩɪɨɱɧɵɯ ɫɬɚɥɟɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɦɚɡɨɤ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɚ 

5. 1956 – 1980 ɝ.ɝ. 1. ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɩɨɫɨɛɨɜ ɩɪɟɫɫɨɜɚɧɢɹ; 
2. ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɩɪɨɮɢɥɟɣ, ɩɚɧɟɥɟɣ ɢ 
ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ 

6. 1980 ɝ. – ɧɚɫɬ. 
    ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 
ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

ȼ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɛɨɥɶɲɢɧɫɬɜɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɜ 

ɤɨɧɰɟ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɨɬ ɢɡɞɟɥɢɹ ɨɬɞɟɥɹɟɬɫɹ ɩɪɟɫɫ-ɨɫɬɚɬɨɤ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 

ɨ ɞɢɫɤɪɟɬɧɨɦ ɪɟɠɢɦɟ ɢɫɬɟɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɟɫɫɨɜɚɧɢɹ. Ɍɚɤ, ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
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ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɟɬɨɞɵ ɩɨɥɭɧɟɩɪɟɪɵɜɧɨɝɨ ɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɩɪɭɬɤɨɜ ɢ ɬɪɭɛ [10, 48, 49]. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɩɪɢɞɚɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɨɦɭ ɦɟɬɚɥɥɭ 

ɡɚɞɚɧɧɨɣ ɮɨɪɦɵ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɞɚɜɥɢɜɚɧɢɹ ɟɝɨ ɢɡ ɡɚɦɤɧɭɬɨɝɨ ɨɛɴɟɦɚ ɱɟɪɟɡ 

ɤɚɧɚɥ, ɨɛɪɚɡɭɟɦɵɣ ɩɪɟɫɫɨɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɜɫɟɯ ɫɩɨɫɨɛɨɜ 

ɯɚɪɚɤɬɟɪɧɨ ɜɫɟɫɬɨɪɨɧɧɟɟ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɫɠɚɬɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɫɧɨɜɧɨɣ ɜɢɞ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ 

ɩɥɚɫɬɢɱɟɫɤɨɣ ɡɨɧɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɱɚɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɨɞɜɟɪɠɟɧɚ ɧɚɩɪɹɠɟɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɫ 

ɪɚɫɬɹɝɢɜɚɸɳɢɦɢ ɝɥɚɜɧɵɦɢ ɧɨɪɦɚɥɶɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ. Ɉɞɧɚɤɨ, ɧɟ ɫɦɨɬɪɹ ɧɚ 

ɞɚɧɧɵɟ ɹɜɥɟɧɢɹ, ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ ɫɨɡɞɚɸɬɫɹ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɜ ɨɬɥɢɱɢe ɨɬ ɞɪɭɝɢɯ ɜɢɞɨɜ ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ 

ɞɚɜɥɟɧɢɟɦ [30].  

ȼ ɩɪɨɰɟɫɫɟ ɩɪɟɫɫɨɜɚɧɢɹ ɫɢɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɚɝɨɬɨɜɤɭ ɨɤɚɡɵɜɚɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɩɪɟɫɫɨɜɵɣ ɢɧɫɬɪɭɦɟɧɬ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɜɡɚɢɦɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɢ ɤɨɧɬɟɣɧɟɪɚ 

ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɩɪɟɫɫɨɜɚɧɢɹ:  

- ɩɪɹɦɨɟ ɩɪɟɫɫɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɢɥɨ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ 

ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɜɫɟɯ ɜɢɞɨɜ ɩɪɨɞɭɤɰɢɢ, ɨɬɥɢɱɚɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦ, ɹɜɧɨ ɜɵɪɚɠɟɧɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɦɟɬɚɥɥɚ ɡɚɝɨɬɨɜɤɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɤɨɹɳɟɝɨɫɹ ɤɨɧɬɟɣɧɟɪɚ [8]. 

- ɩɪɟɫɫɨɜɚɧɢɟ ɫ ɨɛɪɚɬɧɵɦ ɢɫɬɟɱɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɬ ɩɪɢɦɟɧɟɧɢɟ ɜ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɩɥɨɲɧɵɯ ɢ ɩɨɥɵɯ ɩɪɨɮɢɥɟɣ, ɨɬɥɢɱɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɹɜɧɨ 

ɜɵɪɚɠɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɟɣɧɟɪɚ, ɚ ɬɚɤɠɟ 

ɨɛɪɚɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɫɫ-

ɲɬɟɦɩɟɥɹ [2]. 

- ɩɪɟɫɫɨɜɚɧɢɟ ɫ ɫɨɜɦɟɳɟɧɧɵɦ ɢɫɬɟɱɟɧɢɟɦ ɦɟɬɚɥɥɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɫɨɜɦɟɳɟɧɢɹ ɩɪɹɦɨɝɨ  ɢ ɨɛɪɚɬɧɨɝɨ ɢɫɬɟɱɟɧɢɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɛɨɥɶɲɢɯ 

ɫɤɨɪɨɫɬɟɣ ɢɫɬɟɱɟɧɢɹ ɦɟɬɚɥɥɚ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɡɚɝɨɬɨɜɤɢ ɢ ɨɬɫɭɬɫɬɜɢɹ ɩɟɪɟɯɨɞɚ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɜ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɡɨɧɭ 

ɯɪɭɩɤɨɫɬɢ [24].  

- ɩɪɟɫɫɨɜɚɧɢɟ ɫ ɨɩɟɪɟɠɚɸɳɢɦ ɡɚɝɨɬɨɜɤɭ ɞɜɢɠɟɧɢɟɦ ɤɨɧɬɟɣɧɟɪɚ, ɢɥɢ 

ɩɪɟɫɫɨɜɚɧɢɟ ɫ ɚɤɬɢɜɧɵɦɢ ɫɢɥɚɦɢ ɬɪɟɧɢɹ [2, 6, 24], ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɧɬɟɣɧɟɪ 

ɞɜɢɠɟɬɫɹ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɩɪɟɫɫ-ɲɬɟɦɩɟɥɟɦ, ɧɨ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ.  

ɉɪɢɦɟɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɩɪɟɫɫɨɜɚɧɢɹ 

ɩɨɡɜɨɥɹɟɬ ɞɨɜɨɥɶɧɨ ɥɟɝɤɨ ɩɨɥɭɱɢɬɶ ɪɚɡɥɢɱɧɵɟ ɢɡɞɟɥɢɹ ɩɪɢ ɛɨɥɶɲɢɯ ɜɟɥɢɱɢɧɚɯ 

ɨɛɠɚɬɢɹ, ɨɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɷɬɨɦ ɧɚ ɤɚɠɞɨɦ ɰɢɤɥɟ ɩɪɟɫɫɨɜɚɧɢɹ 

ɨɫɬɚɸɬɫɹ ɨɬɯɨɞɵ ɦɟɬɚɥɥɚ, ɤɨɬɨɪɵɟ ɜɩɨɫɥɟɞɫɬɜɢɢ ɧɟ ɧɚɯɨɞɹɬ ɞɚɥɶɧɟɣɲɟɝɨ 

ɩɪɢɦɟɧɟɧɢɹ, ɚ ɡɚɤɥɚɞɤɚ ɨɱɟɪɟɞɧɨɣ ɡɚɝɨɬɨɜɤɢ ɜ ɤɨɧɬɟɣɧɟɪ ɩɪɟɫɫɚ 

ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɪɟɦɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ [12]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ ɨɛɥɚɞɚɸɬ ɧɟɤɨɬɨɪɵɦɢ 

ɨɝɪɚɧɢɱɟɧɢɹɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɟɲɟɧɢɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɛɥɟɦ ɜ ɩɨɫɥɟɞɧɢɟ 

ɝɨɞɵ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ ɛɥɚɝɨɞɚɪɹ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ 

ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɡɥɢɜɤɢ ɦɟɬɚɥɥɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɚɥɢɡɭɸɬɫɹ ɢ ɢɫɫɥɟɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ [41]: 

- ɫɩɨɫɨɛ ɩɪɟɫɫɨɜɚɧɢɹ ɛɟɡ ɤɨɧɬɟɣɧɟɪɚ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɜɵɞɚɜɥɢɜɚɧɢɢ ɦɟɬɚɥɥɚ ɜ ɦɚɬɪɢɰɭ ɫɢɥɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɞɜɢɠɭɳɢɯɫɹ ɤ ɦɚɬɪɢɰɟ ɡɚɯɜɚɬɨɜ, ɫɠɢɦɚɸɳɢɯ ɡɚɝɨɬɨɜɤɭ; 

- ɫɩɨɫɨɛɵ Ʉɨɧɮɨɪɦ, ɗɤɫɬɪɨɥɢɧɝ, ɫɨɜɦɟɳɟɧɧɚɹ ɩɪɨɤɚɬɤɚ-ɩɪɟɫɫɨɜɚɧɢɟ 

(ɋɉɉ) ɢ Ʌɢɧɟɤɫ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɭɫɢɥɢɹ ɩɪɟɫɫɨɜɚɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɥɚ ɬɪɟɧɢɹ ɦɟɠɞɭ ɡɚɝɨɬɨɜɤɨɣ ɢ ɤɨɧɬɟɣɧɟɪɨɦ; 

- ɫɩɨɫɨɛ ɧɟɩɪɟɪɵɜɧɨɝɨ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɜɵɞɚɜɥɢɜɚɧɢɹ ɫ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɵɫɨɤɨɜɹɡɤɨɣ ɫɪɟɞɵ, ɩɟɪɟɞɚɸɳɟɣ ɧɚɝɪɭɡɤɭ. 

Ⱥɤɬɢɜɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɪɹɞɚ ɫɩɨɫɨɛɨɜ ɩɨɥɭɧɟɩɪɟɪɵɜɧɨɝɨ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɦɟɬɚɥɥɨɜ ɧɚɦɟɬɢɥɚɫɶ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XIX ɜɟɤɚ ɤɚɤ ɪɟɡɭɥɶɬɚɬ 

ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɜɨɥɸɰɢɢ ɢ ɪɟɡɤɨɝɨ ɪɨɫɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
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ɤɨɧɫɬɪɭɤɰɢɣ [21, 36]. ɉɨɥɭɱɟɧɧɵɟ ɫɩɨɫɨɛɨɦ ɩɨɥɭɧɟɩɪɟɪɵɜɧɨɝɨ ɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɦɟɬɚɥɥɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɚɥɟɟ ɩɨɞɜɟɪɝɚɥɢɫɶ 

ɨɛɪɚɛɨɬɤɟ ɞɚɜɥɟɧɢɟɦ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɴɟɞɢɧɟɧɢɹ 

ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɨɞɢɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ-ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ. ɉɨɫɤɨɥɶɤɭ ɨɫɧɨɜɧɨɣ ɨɛɴɟɦ ɩɨɥɭɱɚɟɦɵɯ ɫɥɢɬɤɨɜ 

ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɩɪɨɤɚɬɤɢ, ɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɟɯɧɢɱɟɫɤɨɟ ɪɚɡɜɢɬɢɟ ɫɬɪɚɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɨɥɟ ɦɟɬɚɥɥɚ, ɩɨɞɜɟɪɝɚɟɦɨɝɨ ɩɪɨɤɚɬɤɟ, ɜ ɨɛɴɟɦɟ ɨɛɳɟɝɨ 

ɜɵɩɥɚɜɥɹɟɦɨɝɨ ɦɟɬɚɥɥɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɨɡɞɚɧɢɟ ɧɟɩɪɟɪɵɜɧɵɯ ɥɢɧɢɣ, 

ɫɨɜɦɟɳɚɸɳɢɯ ɥɢɬɶɟ ɢ ɩɪɨɤɚɬɤɭ, ɫɬɚɥɨ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ 

ɪɚɡɜɢɬɢɢ ɬɟɯɧɨɥɨɝɢɢ ɦɟɬɚɥɥɨɨɛɪɚɛɨɬɤɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɵ ɫ ɩɨɞɜɢɠɧɵɦɢ ɫɬɟɧɤɚɦɢ [15, 31, 38], 

ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɵ ɥɢɧɢɢ ɥɢɬɟɣɧɨ-ɩɥɚɜɢɥɶɧɵɯ 

ɚɝɪɟɝɚɬɨɜ (ɅɉȺ) ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɨɤɚɬɚ ɢɡ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ, 

ɨɬɥɢɱɚɸɳɢɟɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ [32, 42, 43]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɥɢɬɟɣɧɨ-ɩɥɚɜɢɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɜ 

ɭɫɥɨɜɢɹɯ ɦɚɫɲɬɚɛɧɨɝɨ ɦɚɫɫɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɥɤɢɯ ɫɟɪɢɣ ɧɚ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ 

ɥɢɧɢɣ ɩɪɨɛɥɟɦɚɬɢɱɧɨ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɤɚɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɇɚɢɛɨɥɟɟ ɹɪɤɨ 

ɷɬɚ ɩɪɨɛɥɟɦɚ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɟɥɤɨɫɨɪɬɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɬɨɜ ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɜɚɥɤɨɜ.  

ɉɨɫɥɟɞɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜ ɨɛɥɚɫɬɢ ɩɪɨɰɟɫɫɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɩɨɡɜɨɥɹɸɬ ɪɟɲɢɬɶ ɞɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɩɭɬɟɦ ɡɚɦɟɧɵ ɜ 

ɥɢɬɟɣɧɨ-ɩɥɚɜɢɥɶɧɨɦ ɚɝɪɟɝɚɬɟ ɩɪɨɤɚɬɧɨɝɨ ɫɬɚɧɚ ɧɚ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ 

ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ [36]. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɩɨɥɭɱɟɧɧɵɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɜɥɟɱɟɬ ɢ 

ɫɬɢɦɭɥɢɪɭɟɬ ɩɨɜɵɲɟɧɧɵɣ ɫɩɪɨɫ ɧɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ 

ɦɟɬɚɥɥɨɜ ɦɟɬɨɞɨɦ Ʉɨɧɮɨɪɦ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɧɢɦɚɧɢɟ ɡɚɪɭɛɟɠɧɵɯ ɢ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɦɟɬɚɥɥɭɪɝɨɜ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɦɨɞɟɪɧɢɡɚɰɢɸ ɢ 
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ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɭɬɟɦ ɭɥɭɱɲɟɧɢɹ ɟɝɨ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɫɨɜɦɟɳɟɧɢɹ ɨɩɟɪɚɰɢɣ 

ɥɢɬɶɹ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɨɞɧɨɦ ɚɝɪɟɝɚɬɟ. ɉɨɫɥɟɞɧɢɣ ɦɟɬɨɞ 

ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɥɢɧɢɣ, 

ɫɞɟɥɚɬɶ ɢɯ ɛɨɥɟɟ ɝɢɛɤɢɦɢ ɢ ɩɨɜɵɫɢɬɶ ɫɬɟɩɟɧɶ ɢɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ [18, 33, 34]. 

Ɉɞɢɧ ɢɡ ɩɟɪɜɵɯ ɬɚɤɢɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɲɢɧɵ 

Ʉɨɧɮɨɪɦ ɛɵɥ ɨɫɧɚɳɟɧ ɷɥɟɦɟɧɬɚɦɢ ɪɨɬɨɪɧɨɝɨ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ Ⱦ. ɉɪɨɩɟɪɰɢ. 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ ɪɚɡɪɚɛɨɬɚɧ ɢ ɡɚɩɚɬɟɧɬɨɜɚɧ ɜ 

Ⱥɧɝɥɢɢ ɢ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ ɫɩɨɫɨɛ Ʉɚɫɬɷɤɫ [26]. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ 

ɦɟɬɨɞɨɦ Ʉɚɫɬɷɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɦɟɬɚɥɥɚ ɜ ɪɭɱɟɣ 

ɤɨɥɟɫɚ.  

ȼ ɤɚɦɟɪɟ ɩɪɟɫɫɨɜɨɝɨ ɛɚɲɦɚɤɚ, ɤɨɬɨɪɵɣ ɡɚɤɪɵɜɚɟɬ ɜɫɸ ɧɢɠɧɸɸ ɩɨɥɨɜɢɧɭ 

ɤɨɥɟɫɚ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɫɨɡɞɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ 

ɜɵɩɪɟɫɫɨɜɵɜɚɧɢɹ ɦɟɬɚɥɥɚ ɱɟɪɟɡ ɦɚɬɪɢɰɭ [5]. ɂɦɟɧɧɨ ɡɞɟɫɶ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɩɪɨɰɟɫɫɚ ɞɨɥɠɟɧ ɨɬɜɟɪɞɟɬɶ ɢ ɧɚɤɨɩɢɬɶɫɹ ɦɟɬɚɥɥ. Ⱦɚɥɟɟ ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ 

ɩɨɞɜɨɞɢɬɫɹ ɱɟɪɟɡ ɥɢɬɟɣɧɵɣ ɪɭɱɟɣ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɧɚɩɨɥɧɟɧɢɹ ɢ ɩɨɫɬɭɩɚɟɬ ɩɪɹɦɨ 

ɜ ɤɚɧɚɜɤɭ ɤɨɥɟɫɚ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɦɭ ɜɧɭɬɪɟɧɧɟɦɭ 

ɨɯɥɚɠɞɟɧɢɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɨɟ ɡɚɬɜɟɪɞɟɜɚɧɢɟ ɦɟɬɚɥɥɚ 

ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɢ ɩɨ ɛɨɤɚɦ ɪɭɱɶɹ. Ɍɜɟɪɞɵɣ ɦɟɬɚɥɥ ɫɨɛɢɪɚɟɬɫɹ ɩɟɪɟɞ ɭɩɨɪɨɦ, 

ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɨɬɩɪɟɫɫɨɜɵɜɚɟɬɫɹ ɩɨ ɫɩɨɫɨɛɭ Ʉɨɧɮɨɪɦ. ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 

ɩɪɨɰɟɫɫ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɦɟɬɚɥɥɚ ɩɪɨɢɫɯɨɞɢɥ ɬɨɥɶɤɨ ɜ ɧɢɠɧɢɯ ɫɥɨɹɯ ɢ ɩɨ ɛɨɤɚɦ 

ɪɭɱɶɹ ɢ ɧɟ ɡɚɯɜɚɬɵɜɚɥ ɡɨɧɭ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɚ. ɏɨɪɨɲɢɟ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɨɛɭɫɥɨɜɥɟɧɵ ɜɨ ɦɧɨɝɨɦ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ 

ɡɚɬɜɟɪɞɟɜɚɧɢɹ.  

Ɉɩɢɫɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɟɫɫɨɜɚɧɢɹ Ʉɚɫɬɟɤɫ, ɤɨɝɞɚ ɠɢɞɤɢɣ ɦɟɬɚɥɥ ɡɚɥɢɜɚɟɬɫɹ 

ɜ ɭɫɬɚɧɨɜɤɭ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ 

ɫɬɚɧɞɚɪɬɧɨɣ ɩɪɨɜɨɥɨɤɢ ɢɥɢ ɩɪɨɮɢɥɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɬɜɟɪɞɨɝɨ ɦɟɬɚɥɥɚ ɩɭɬɟɦ ɞɟɮɨɪɦɚɰɢɢ.  

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ, ɩɨɞɞɟɪɠɚɧɢɟ ɫɬɚɛɢɥɶɧɨɝɨ ɢ ɭɫɬɨɣɱɢɜɨɝɨ ɩɪɨɰɟɫɫɚ 

ɧɟɩɪɟɪɵɜɧɨɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ ɢ ɟɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɜɨ ɦɧɨɝɨɦ 
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ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ 

ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɜ ɤɚɧɚɜɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ [36]. ɉɪɢ ɷɬɨɦ ɨɱɟɧɶ ɜɚɠɧɨ, 

ɱɬɨɛɵ ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɧɟ ɩɨɞɜɟɪɝɚɥɫɹ ɡɚɬɜɟɪɞɟɜɚɧɢɸ ɜ ɧɚɱɚɥɶɧɨɣ ɮɚɡɟ 

ɩɪɨɰɟɫɫɚ; ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɩɨɫɬɨɹɧɧɨɣ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɤɨɪɨɫɬɢ ɟɝɨ ɡɚɬɜɟɪɞɟɜɚɧɢɹ, ɤɨɬɨɪɚɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɩɪɟɫɫɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɪɨɦɟ 

ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɜ ɩɨɬɨɤɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɡɨɜɨɣ ɭɫɬɚɧɨɜɤɢ Ʉɨɧɮɨɪɦ ɜɵɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɫɨɛɥɸɞɟɧɢɢ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ 

ɡɚɥɢɜɤɢ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ, ɟɝɨ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɩɪɟɫɫɨɜɚɧɢɹ. Ɉɫɨɛɟɧɧɨ ɹɜɧɨ 

ɷɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɱɚɫɬɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɞɚɱɢ ɦɟɬɚɥɥɚ ɜ ɢɧɫɬɪɭɦɟɧɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɧɚɦɨɪɚɠɢɜɚɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɪɚɫɩɥɚɜɚ ɩɪɢ ɡɚɬɜɟɪɞɟɜɚɧɢɢ ɧɚ 

ɜɯɨɞɧɭɸ ɱɚɫɬɶ ɧɟɩɨɞɜɢɠɧɨɣ ɤɨɥɶɰɟɜɨɣ ɜɫɬɚɜɤɢ ɍɫɬɪɚɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 

ɧɟɞɨɫɬɚɬɤɚ ɫɬɚɧɟɬ ɜɨɡɦɨɠɧɵɦ ɩɪɢ ɫɨɜɦɟɳɟɧɢɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɧɚ ɭɫɬɚɧɨɜɤɟ Ʉɨɧɮɨɪɦ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɫɚ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɤɚɪɭɫɟɥɶɧɨɝɨ ɬɢɩɚ [34]. 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɡɚɪɭɛɟɠɧɨɣ ɢ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɧɚɭɱɧɨɣ, ɬɟɯɧɢɱɟɫɤɨɣ ɢ 

ɩɚɬɟɧɬɧɨɣ ɥɢɬɟɪɚɬɭɪɟ, ɨɩɢɫɵɜɚɸɳɟɣ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɢɧɨɫɬɪɚɧɧɵɯ ɝɨɫɭɞɚɪɫɬɜɚɯ 

ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɢɧɧɵɯ 

ɦɟɥɤɨɫɨɪɬɧɵɯ ɩɪɨɮɢɥɟɣ ɢɡ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɹɜɥɹɸɬɫɹ ɫɩɨɫɨɛɵ 

Ʉɨɧɮɨɪɦ ɢ Ʉɚɫɬɷɤɫ.  

Ɉɧɢ ɩɨɫɥɭɠɢɥɢ ɨɫɧɨɜɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɨɬɟɧ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɭɫɬɚɧɨɜɨɤ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɜɵɩɭɫɤ ɲɢɪɨɤɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɩɪɨɮɢɥɟɣ, 

ɢɫɩɨɥɶɡɭɹ ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɢ ɩɨɥɭɱɚɹ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ.  

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜɧɟɞɪɟɧɢɸ ɫɩɨɫɨɛɨɜ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ 

ɫɩɨɫɨɛɨɜ Ʉɨɧɮɨɪɦ ɢ Ʉɚɫɬɷɤɫ, ɤ ɫɨɠɚɥɟɧɢɸ, ɧɟ ɭɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɢ 

ɞɨɥɠɧɨɝɨ ɜɧɢɦɚɧɢɹ, ɧɟ ɫɦɨɬɪɹ ɧɚ ɹɜɧɭɸ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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ɞɚɧɧɵɯ ɫɩɨɫɨɛɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɢɯ ɩɨɩɭɥɹɪɧɨɫɬɶ ɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ 

ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧɚɯ.  

ȼɧɟɞɪɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɨɬɟɱɟɫɬɜɟɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɜɫɥɟɞɫɬɜɢɟ ɧɟɞɨɫɬɚɬɤɚ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 

ɦɟɬɨɞɢɤɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɟɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ɋɟɲɟɧɢɟ ɭɤɚɡɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɬɪɟɛɭɟɬ ɪɚɡɜɢɬɢɹ 

ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɛɚɡɵ ɞɥɹ ɧɚɭɱɧɨ-ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ Ʉɨɧɮɨɪɦ ɢ Ʉɚɫɬɷɤɫ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɫɨɜɦɟɳɟɧɧɨɝɨ ɥɢɬɶɹ-ɩɪɟɫɫɨɜɚɧɢɹ ɩɪɨɮɢɥɟɣ ɢɡ ɰɜɟɬɧɵɯ 

ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ. 

ɉɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɨɬɥɢɱɚɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɦ ɧɚɝɪɟɜɨɦ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɇɚɢɛɨɥɟɟ ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ, ɤɨɬɨɪɚɹ ɩɟɪɟɤɪɵɜɚɟɬ ɤɚɧɚɜɤɭ ɜɪɚɳɚɸɳɟɝɨɫɹ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ.  

ȼ ɩɪɨɰɟɫɫɟ ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɧɢɹ ɨ ɫɬɟɧɤɢ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɢ 

ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɦɟɬɚɥɥɚ ɩɨɞ ɦɚɬɪɢɰɟɣ ɜɵɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ [33]. Ⱦɥɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɭɝɨɨɛɪɚɡɧɨɝɨ ɫɟɝɦɟɧɬɚ ɫ ɦɚɬɪɢɰɟɣ ɧɚ 

ɧɟɨɛɯɨɞɢɦɨɦ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɭɪɨɜɧɟ. Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɞɨɫɬɢɝɚɟɬɫɹ 

ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɦɚɬɪɢɰɵ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ  

ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ: ɢɡɦɟɧɹɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ 

ɦɨɠɧɨ ɩɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɨɬɜɨɞɚ ɬɟɩɥɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɥɢɤɜɚɰɢɹ ɢ 

ɩɨɪɢɫɬɨɫɬɶ ɧɟ ɩɪɟɜɵɲɚɥɢ ɛɵ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ, ɚ ɬɟɪɦɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɜ ɷɥɟɦɟɧɬɚɯ ɭɫɬɚɧɨɜɤɢ ɛɵɥɢ ɛɵ ɦɢɧɢɦɚɥɶɧɵ [34]. 

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɟɫɫ-ɮɨɪɦɟ. ɇɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɫɫ-ɮɨɪɦɵ ɢ ɜɧɭɬɪɢ ɧɟɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɫɫɨɜɚɧɢɹ ɜ 
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ɪɚɡɧɵɯ ɬɨɱɤɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɪɚɜɧɨɦɟɪɧɨɦɭ 

ɡɚɬɜɟɪɞɟɜɚɧɢɸ ɢ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɬɥɢɜɤɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ 

ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɬɥɢɜɨɤ ɢ ɩɨɜɵɲɟɧɢɹ ɫɬɨɣɤɨɫɬɢ ɩɪɟɫɫ-ɮɨɪɦ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ [18]. Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɛɵɫɬɪɨɝɨ ɨɬɜɨɞɚ ɬɟɩɥɚ ɨɬ ɪɚɛɨɱɟɣ ɭɫɬɚɧɨɜɤɢ, ɧɨ ɢ 

ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɡɚɬɜɟɪɞɟɜɚɧɢɹ, ɜɵɪɚɜɧɢɜɚɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɩɪɟɫɫ-ɮɨɪɦ.  

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɨɯɥɚɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɜɨɞɹɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɩɪɟɫɫ-ɮɨɪɦɵ ɩɪɨɬɨɱɧɨɣ ɜɨɞɨɣ (ɢɥɢ ɦɚɫɥɨɦ). ɉɨɫɬɨɹɧɫɬɜɨ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɫɫ-ɮɨɪɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɩɨ ɫɢɫɬɟɦɟ 

ɤɚɧɚɥɨɜ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɟɟ ɫɬɟɧɤɚɯ. ɉɨɜɵɲɟɧɢɹ ɫɬɨɣɤɨɫɬɢ ɩɪɟɫɫ-ɮɨɪɦɵ 

ɞɨɛɢɜɚɸɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɫɨɤɪɚɳɟɧɢɟɦ ɞɨ ɦɢɧɢɦɭɦɚ 

ɜɪɟɦɟɧɢ ɜɵɞɟɪɠɤɢ ɡɚɝɨɬɨɜɤɢ ɜ ɦɚɬɪɢɰɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢ ɩɨɫɥɟ ɫɧɹɬɢɹ 

ɞɚɜɥɟɧɢɹ. 

ɉɨɫɤɨɥɶɤɭ ɪɟɠɢɦ ɨɯɥɚɠɞɟɧɢɹ ɩɪɟɫɫ-ɮɨɪɦɵ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ 

ɤɚɱɟɫɬɜɨ ɢɡɞɟɥɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɚɜɢɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɢ ɩɪɨɟɤɬɢɪɨɜɚɬɶ 

ɫɢɫɬɟɦɭ ɬɟɪɦɨɫɬɚɬɢɪɭɸɳɢɯ ɤɚɧɚɥɨɜ ɮɨɪɦɵ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɬ ɩɨɞɞɟɪɠɚɧɢɟ 

ɬɪɟɛɭɟɦɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ.  

ɉɪɢ ɜɵɛɨɪɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɤɚɧɚɥɨɜ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɯɥɚɞɚɝɟɧɬɚ ɩɪɢɜɨɞɢɬ ɤ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɮɨɪɦɵ. Ⱦɥɢɧɚ ɤɚɧɚɥɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɧɚɥɨɜ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɨɯɥɚɠɞɚɟɦɨɣ ɩɥɨɳɚɞɢ ɨɮɨɪɦɥɹɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɦɚɬɪɢɰɵ [26].  

Ɍɚɤ ɤɚɤ ɩɪɢ ɪɚɫɱɟɬɟ ɪɚɡɦɟɪɨɜ ɤɚɧɚɥɨɜ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɹɞ 

ɞɨɩɭɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɫɥɟɞɫɬɜɢɟ ɨɬɥɢɱɢɹ ɪɚɫɱɟɬɧɨɝɨ ɜɪɟɦɟɧɢ ɨɯɥɚɠɞɟɧɢɹ 

ɨɬɥɢɜɤɢ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɮɨɪɦɵ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɥɢɛɨ 

ɢɡɦɟɧɟɧɢɟɦ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ [17]. 
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ȼɧɭɬɪɢ ɩɪɟɫɫ-ɮɨɪɦɵ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 

ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨɣ.  

ȼ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɬɜɟɬɜɥɟɧɢɣ ɢɡ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ ɫɧɚɪɭɠɢ ɢɥɢ ɜɫɬɪɨɟɧ ɜ ɩɪɟɫɫ-ɮɨɪɦɭ.  

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

-ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɨ ɤɚɧɚɥɚɦ; 

-ɩɨɞɞɟɪɠɚɧɢɟ ɨɞɢɧɚɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɤɚɧɚɥɚɯ.  

Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɭɤɚɡɚɧɧɨɣ ɫɢɫɬɟɦɵ: 

-ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɬɟɪɹɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɱɟɧɢɸ ɠɢɞɤɨɫɬɢ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ɜɬɨɪɢɱɧɵɯ 

ɤɚɧɚɥɨɜ; 

-ɫɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ 

ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜɨɞɵ ɩɨ ɩɚɪɚɥɥɟɥɶɧɵɦ ɤɚɧɚɥɚɦ ɩɪɟɫɫ-

ɮɨɪɦɵ. 

ȼ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ ɩɪɟɫɫ-ɮɨɪɦ ɢɦɟɸɬɫɹ ɨɞɢɧ 

ɜɯɨɞ ɢ ɨɞɢɧ ɜɵɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɛɟɡ ɨɬɜɟɬɜɥɟɧɢɣ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɟɟ ɞɥɢɧɧɨɦɭ ɩɭɬɢ ɩɨɬɨɤɚ ɜɨɞɵ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

-ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɩɪɟɫɫ-ɮɨɪɦɭ, ɱɟɦ ɜ 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɢɫɬɟɦɟ,  

-ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɟɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ 

-ɦɟɧɶɲɟɟ ɱɢɫɥɨ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ ɜ ɫɢɫɬɟɦɟ ɭɩɪɨɳɚɟɬ ɭɫɬɚɧɨɜɤɭ ɩɪɟɫɫ-

ɮɨɪɦɵ; 

-ɛɨɥɶɲɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɫɬɨɹɧɫɬɜɚ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɩɨ ɜɫɟɣ ɞɥɢɧɟ. 

Ʉ ɜɚɠɧɟɣɲɢɦ ɧɟɞɨɫɬɚɬɤɚɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɨɬɧɨɫɹɬɫɹ: 
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-ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɫɢɫɬɟɦɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɤɨɬɨɪɨɝɨ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɨɧɢɠɚɟɬɫɹ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ; 

-ɢɡɛɵɬɨɱɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɞɥɢɧɧɨɣ ɫɢɫɬɟɦɟ, ɤɨɬɨɪɨɟ 

ɩɪɢɜɨɞɢɬ ɤ ɤɨɥɟɛɚɧɢɹɦ ɜ ɨɯɥɚɠɞɟɧɢɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɨɫɬɚɬɨɱɧɵɦ 

ɧɚɩɪɹɠɟɧɢɹɦ ɢ ɤɨɪɨɛɥɟɧɢɸ ɨɬɥɢɜɤɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɡɞɟɥɢɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ, ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɯ ɜ ɮɨɪɦɚɯ ɞɥɹ ɥɢɬɶɹ [20]. Ɋɚɡɦɟɪɵ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ ɩɨɞɛɢɪɚɸɬ ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ. ɉɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɞɨɜɨɞɤɢ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɮɨɪɦɵ ɷɬɢ 

ɤɚɧɚɥɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɢɪɨɜɚɬɶ ɢ ɯɪɨɦɢɪɨɜɚɬɶ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɜɵɛɨɪɟ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɦɨɦɟɧɬɵ: 

1. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɨɥɠɧɚ 

ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɯɨɪɨɲɟɣ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɩɨɬɨɤɚ. ɉɨ ɦɟɪɟ 

ɭɜɟɥɢɱɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɭɥɭɱɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ. 

2. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ 

ɠɢɞɤɨɫɬɢ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɨɬɥɢɜɨɤ ɢ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɫɛɚɥɚɧɫɢɪɨɜɚɧɚ ɫ 

ɭɱɟɬɨɦ ɜɪɟɦɟɧɢ ɨɯɥɚɠɞɟɧɢɹ ɢ ɤɚɱɟɫɬɜɚ ɢɡɞɟɥɢɹ. Ȼɨɥɟɟ ɬɟɩɥɚɹ ɩɪɟɫɫ-ɮɨɪɦɚ 

ɨɛɵɱɧɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɭɱɟɧɢɸ ɨɬɥɢɜɤɢ ɫ ɦɟɧɶɲɢɦɢ ɨɫɬɚɬɨɱɧɵɦɢ 

ɧɚɩɪɹɠɟɧɢɹɦɢ ɢ ɥɭɱɲɢɦ ɤɚɱɟɫɬɜɨɦ ɩɨɜɟɪɯɧɨɫɬɢ; ɧɨ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɛɨɥɟɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ 

ɰɢɤɥɚ. 

3. ɉɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ. ɋɥɢɲɤɨɦ ɞɥɢɧɧɵɟ ɢɥɢ ɦɚɥɵɟ ɜ ɩɨɩɟɪɟɱɧɨɦ 

ɫɟɱɟɧɢɢ ɭɱɚɫɬɤɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢɜɟɞɭɬ ɤ ɩɨɜɵɲɟɧɧɵɦ ɞɚɜɥɟɧɢɹɦ. 

ɉɪɢ ɢɡɛɵɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ ɨɧɢ ɜɵɡɨɜɭɬ ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ.  
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɭɜɟɥɢɱɢɜɚɸɳɢɦɢ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ, 

ɹɜɥɹɸɬɫɹ ɢɡɝɢɛɵ ɤɚɧɚɥɨɜ ɩɨɞ ɨɫɬɪɵɦ ɭɝɥɨɦ ɢ ɮɢɬɢɧɝɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɢɯ 

ɫɨɟɞɢɧɟɧɢɹ. 

4. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɚɧɚɥɨɜ ɨɯɥɚɠɞɟɧɢɹ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜɫɟɯ ɱɚɫɬɟɣ 

ɨɬɥɢɜɤɢ. 

5. Ɉɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ. Ɉɯɥɚɠɞɚɸɳɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɦɨɝɭɬ ɛɵɬɶ 

ɜɨɞɚ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɝɥɢɤɨɥɟɣ ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɦɚɫɥɨ. ȼɨɞɚ 

ɹɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɫɪɟɞɨɣ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ, ɧɨ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ 

ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɡɚɦɟɪɡɚɧɢɹ ɢ ɤɢɩɟɧɢɹ.  

6. Ɂɚɝɪɹɡɧɟɧɢɟ ɤɚɧɚɥɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɦɨɠɟɬ 

ɜɨɡɧɢɤɚɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɚɠɞɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɤɚɯ 

ɤɚɧɚɥɨɜ.  

Ɍɚɤɨɣ ɨɫɚɞɨɤ ɨɝɪɚɧɢɱɢɜɚɟɬ ɬɟɱɟɧɢɟ ɜɨɞɵ ɢ ɞɟɣɫɬɜɭɟɬ ɜ ɤɚɱɟɫɬɜɟ 

ɢɡɨɥɹɬɨɪɚ. Ɋɟɝɭɥɹɪɧɚɹ ɩɪɨɦɵɜɤɚ ɤɚɧɚɥɨɜ ɨɯɥɚɠɞɟɧɢɹ ɪɚɫɬɜɨɪɨɦ ɫɨɥɹɧɨɣ 

ɤɢɫɥɨɬɵ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɫɤɥɸɱɟɧɢɸ ɦɢɧɟɪɚɥɶɧɨɝɨ ɨɫɚɞɤɚ. Ɍɚɤɠɟ ɞɥɹ ɫɧɢɠɟɧɢɹ 

ɩɪɨɛɥɟɦ ɡɚɝɪɹɡɧɟɧɢɹ ɤɚɧɚɥɨɜ ɜ ɩɪɟɫɫ-ɮɨɪɦɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɪɠɚɜɟɸɳɢɟ 

ɫɬɚɥɢ [3, 32, 37]. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ, ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ  

ɩɪɢɡɧɚɤɨɜ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ-

ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ, ɫɨɞɟɪɠɚɳɟɟ ɤɨɥɟɫɨ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ ɫ ɤɨɥɶɰɟɜɨɣ 

ɤɚɧɚɜɤɨɣ, ɤɨɬɨɪɚɹ ɜɜɟɪɯɭ ɫɨɩɪɹɠɟɧɚ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɞɭɝɨɨɛɪɚɡɧɵɦ ɫɟɝɦɟɧɬɨɦ, 

ɡɚɤɚɧɱɢɜɚɸɳɢɦɫɹ  ɜɵɫɬɭɩɨɦ, ɩɟɪɟɤɪɵɜɚɸɳɢɦ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɚɧɚɜɤɢ ɢ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɩɟɪɟɞ ɜɵɫɬɭɩɨɦ ɩɪɟɫɫ-ɦɚɬɪɢɰɚ, ɤɨɥɥɟɤɬɨɪ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɞɧɚ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɭɫɬɪɨɣɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɚɛɠɟɧɨ ɤɨɥɥɟɤɬɨɪɚɦɢ, ɨɞɢɧ ɢɡ 

ɤɨɬɨɪɵɯ ɨɯɜɚɬɵɜɚɟɬ ɜɧɭɬɪɟɧɧɸɸ ɢ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɟɫɚ-

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɚ ɞɪɭɝɨɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɭɝɨɨɛɪɚɡɧɨɝɨ 

ɫɟɝɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1.  
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1.3 ɉɪɟɫɫɨɜɚɧɢɟ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ 

 

ɋɩɨɫɨɛ Ʉɨɧɮɨɪɦ ɡɚɧɢɦɚɟɬ ɨɫɨɛɨɟ ɦɟɫɬɨ ɫɪɟɞɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ, ɩɨɫɤɨɥɶɤɭ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɨɣ 

ɫɮɟɪɨɣ ɩɪɢɦɟɧɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [3, 20].  

 

 

1 – ɤɨɥɟɫɨ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ; 2 – ɪɭɱɟɣ; 3 – ɞɨɡɚɬɨɪ; 4 – ɛɚɲɦɚɤ; 5 – ɭɩɨɪ; 6 – ɦɚɬɪɢɰɚ; 

7, 8 – ɤɨɥɥɟɤɬɨɪ; 9, 10 – ɩɚɬɪɭɛɤɢ 

 

Ɋɢɫɭɧɨɤ 1.1 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɭɫɬɚɧɨɜɤɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ-ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ  

 

ɋɩɨɫɨɛ Ʉɨɧɮɨɪɦ ɛɵɥ ɩɪɟɞɥɨɠɟɧ Ⱦ. Ƚɪɢɧɨɦ ɜ 1970 ɝ., ɡɚɩɚɬɟɧɬɨɜɚɧ ɜ 

1971 ɝ. (ɩɚɬɟɧɬ №1370894 GB). ȼɩɟɪɜɵɟ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɛɵɥ ɨɩɪɨɛɨɜɚɧ ɧɚ 

ɦɨɞɟɥɢ ɞɥɹ ɩɥɚɫɬɢɥɢɧɚ, ɞɚɥɟɟ ɩɨɫɥɟɞɨɜɚɥɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɚɫɬɨɥɶɧɨɣ ɦɨɞɟɥɢ ɫ 
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ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɝɞɟ ɩɪɟɫɫɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɥɫɹ ɫɜɢɧɟɰ. ȼɩɨɫɥɟɞɫɬɜɢɢ ɛɵɥɢ 

ɫɨɡɞɚɧɵ ɧɟɫɤɨɥɶɤɨ ɦɨɞɢɮɢɤɚɰɢɣ ɭɫɬɚɧɨɜɤɢ ɆɄ2: 

- ɦɨɞɟɥɶ ɆɄ2Ⱥ (1972 ɝ.), ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɭɬɨɤ 

ɢɡ ɚɥɸɦɢɧɢɹ ɞɢɚɦɟɬɪɨɦ 6,36 ɦɦ.; 

- ɦɨɞɟɥɢ ɆɄ2ȼ, ɆɄ2ɋ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɭɬɤɢ 

ɢɡ ɚɥɸɦɢɧɢɹ ɢ ɦɟɞɢ ɞɢɚɦɟɬɪɨɦ 9,5 ɦɦ.  

ȼ ɨɫɧɨɜɟ ɫɩɨɫɨɛɚ Ʉɨɧɮɨɪɦ (ɪɢɫɭɧɨɤ 1.2) ɥɟɠɢɬ ɩɪɢɦɟɧɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ 

ɜɪɚɳɚɸɳɟɝɨɫɹ ɤɨɥɟɫɚ ɫ ɜɪɟɡɚɧɧɨɣ ɤɚɧɚɜɤɨɣ ɢ ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɧɟɦɭ 

ɧɟɩɨɞɜɢɠɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɧɚɡɵɜɚɟɦɨɝɨ ɛɚɲɦɚɤɨɦ. ȼ ɬɨɪɰɟ ɛɚɲɦɚɤɚ 

ɧɚɯɨɞɢɬɫɹ ɦɚɬɪɢɰɚ, ɩɟɪɟɤɪɵɜɚɸɳɚɹ ɜɪɟɡɚɧɧɭɸ ɜ ɤɨɥɟɫɨ ɤɚɧɚɜɤɭ. ȼ ɤɚɱɟɫɬɜɟ 

ɡɚɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɭɬɨɤ 7, ɤɨɬɨɪɵɣ ɡɚɞɚɟɬɫɹ ɜ ɪɭɱɟɣ 2, ɤɨɬɨɪɵɣ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɜɤɢ ɜ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ 1 ɢ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ 

ɡɚɤɪɵɬ ɩɪɢɠɢɦɧɵɦ ɛɚɲɦɚɤɨɦ 3. ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɲɦɚɤɚ 

ɧɚɯɨɞɢɬɫɹ ɜɵɫɬɭɩ 4, ɤɨɬɨɪɵɣ ɨɯɜɚɬɵɜɚɟɬ ɡɚɝɨɬɨɜɤɭ 7. Ȼɥɨɤ ɢɧɫɬɪɭɦɟɧɬɚ ɫ 

ɩɪɟɫɫɨɜɨɣ ɦɚɬɪɢɰɟɣ 5 ɬɚɤɠɟ ɡɚɤɪɟɩɥɟɧ ɜ ɛɚɲɦɚɤɟ [19].  

 

                                              

 

 

 

 

 

 

 

1 – ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ; 2 – ɤɨɥɶɰɟɜɚɹ ɤɚɧɚɜɤɚ; 3 – ɛɚɲɦɚɤ; 4 – ɤɨɥɶɰɟɜɚɹ ɜɫɬɚɜɤɚ; 5 – ɜɫɬɚɜɤɚ; 

6 – ɦɚɬɪɢɰɚ; 7 – ɡɚɝɨɬɨɜɤɚ; 8 – ɢɡɞɟɥɢɟ; 9 – ɜɚɥɨɤ 

 

Ɋɢɫɭɧɨɤ 1.2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ ɩɨ ɫɩɨɫɨɛɭ Ʉɨɧɮɨɪɦ [30] 
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ɉɪɭɬɤɨɜɚɹ ɡɚɝɨɬɨɜɤɚ ɨɛɥɚɞɚɟɬ ɞɢɚɦɟɬɪɨɦ ɦɟɧɶɲɢɦ, ɱɟɦ ɲɢɪɢɧɚ ɤɚɧɚɜɤɢ 

ɦɟɠɞɭ ɛɚɲɦɚɤɨɦ ɢ ɤɨɥɟɫɨɦ; ɡɚɝɨɬɨɜɤɚ ɩɨɞɚɟɬɫɹ ɜ ɞɚɧɧɵɣ ɡɚɡɨɪ ɢ ɩɨɫɬɟɩɟɧɧɨ 

ɩɪɨɞɜɢɝɚɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥ ɬɪɟɧɢɹ ɜ ɤɚɦɟɪɭ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɜ ɤɨɧɟɱɧɨɦ 

ɢɬɨɝɟ ɞɨɫɬɢɝɚɟɬ ɦɚɬɪɢɰɵ.  

ȼ ɡɨɧɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɩɟɪɟɞ ɦɚɬɪɢɰɟɣ, ɡɚɝɨɬɨɜɤɚ ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɢɧɬɟɧɫɢɜɧɨɦɭ ɩɥɚɫɬɢɱɟɫɤɨɦɭ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɡɚɩɨɥɧɹɟɬ ɜɫɟ ɫɟɱɟɧɢɟ 

ɤɚɧɚɜɤɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɫɢɥ ɬɪɟɧɢɹ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɤɚɧɚɜɤɢ ɢ ɡɚɝɨɬɨɜɤɨɣ. ɉɪɢ ɩɨɜɨɪɨɬɟ ɤɨɥɟɫɚ ɜɨɡɪɚɫɬɚɟɬ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ, 

ɩɪɢɥɨɠɟɧɧɨɟ ɤ ɡɚɝɨɬɨɜɤɟ, ɡɚɬɟɦ ɭɫɢɥɢɟ ɞɨɫɬɢɝɚɟɬ ɬɚɤɨɣ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɚɹ 

ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɜɵɞɚɜɥɢɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜ ɦɚɬɪɢɰɟ, ɬ. ɟ. 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ. Ɂɨɧɚ ɧɟɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ ɡɚɝɨɬɨɜɤɢ ɫ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɚɧɚɜɤɢ, ɢɥɢ ɡɨɧɚ ɩɟɪɜɢɱɧɨɝɨ ɡɚɯɜɚɬɚ, ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɪɚɡɜɢɬɢɹ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɡɚɩɨɥɧɟɧɢɹ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɡɨɧɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɩɟɪɟɞ ɦɚɬɪɢɰɟɣ. Ɂɚɝɨɬɨɜɤɨɣ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɪɟɫɫɨɜɚɧɢɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɛɵɱɧɚɹ 

ɩɪɨɜɨɥɨɤɚ. ɉɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫ ɟɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɬɚɤɢɟ 

ɩɪɨɰɟɫɫɵ, ɤɚɤ ɜɬɹɝɢɜɚɧɢɟ ɜ ɤɚɦɟɪɭ ɩɪɟɫɫɨɜɚɧɢɹ ɩɨ ɦɟɪɟ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫɚ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɩɪɨɮɢɥɢɪɨɜɚɧɢɟ, ɡɚɩɨɥɧɟɧɢɟ ɡɚɡɨɪɚ ɜ ɤɨɥɟɫɟ, ɫɨɡɞɚɧɢɟ 

ɪɚɛɨɱɟɝɨ ɭɫɢɥɢɹ ɢ, ɧɚɤɨɧɟɰ, ɩɪɟɫɫɨɜɚɧɢɟ, ɩɪɨɬɟɤɚɟɬ ɧɟɩɪɟɪɵɜɧɨ (ɞɪɭɝɢɦɢ 

ɫɥɨɜɚɦɢ, ɪɟɚɥɢɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɵɞɚɜɥɢɜɚɧɢɹ) [37]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ɜɦɟɫɬɨ ɫɩɥɨɲɧɨɣ ɡɚɝɨɬɨɜɤɢ ɜ ɤɚɦɟɪɭ 

ɩɪɟɫɫɨɜɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɚɜɚɬɶ ɩɨɪɨɲɤɨɜɵɣ ɢɥɢ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ 

ɦɚɬɟɪɢɚɥ, ɬɨ ɡɚɩɨɥɧɟɧɢɟ ɤɚɦɟɪɵ ɢ ɧɚɪɚɫɬɚɧɢɟ ɞɚɜɥɟɧɢɹ ɛɭɞɟɬ  ɩɪɨɢɫɯɨɞɢɬɶ 

ɫɨɜɟɪɲɟɧɧɨ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. ȼɵɞɟɥɹɸɳɟɟɫɹ ɩɪɢ ɬɪɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɨ 

ɩɨɜɟɪɯɧɨɫɬɶ ɛɚɲɦɚɤɚ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɬɟɩɥɨɬɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɜɚɪɢɜɚɧɢɸ 

ɱɚɫɬɢɰ ɦɚɬɟɪɢɚɥɚ, ɩɪɢ ɷɬɨɦ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɞɨɫɬɢɝɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɟ 

ɩɪɟɫɫɨɜɚɧɢɟ ɫɩɥɨɲɧɨɝɨ ɢɡɞɟɥɢɹ [32]. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɞɢ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 

ɞɥɢɧɚ ɡɚɯɜɚɬɵɜɚɸɳɟɣ ɱɚɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ ɛɵɥɚ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɢ 

ɩɪɟɫɫɨɜɚɧɢɢ ɚɥɸɦɢɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɦɟɞɶ ɧɟ ɢɦɟɟɬ ɫɜɨɣɫɬɜɚ ɧɚɥɢɩɚɧɢɹ ɧɚ 
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ɩɨɜɟɪɯɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɞɧɨɣ 

ɩɪɨɜɨɥɨɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ ɜɵɲɟ, ɚ ɩɪɨɜɨɥɨɤɢ ɢɡ ɚɥɸɦɢɧɢɹ 

ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ (ɢɫɤɥɸɱɟɧɢɟ – ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ), ɱɟɦ ɭ ɩɪɨɜɨɥɨɤɢ, 

ɩɨɥɭɱɟɧɧɨɣ ɜɨɥɨɱɟɧɢɟɦ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɠɢɝɨɦ [19]. ȼɵɛɢɪɚɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɮɨɪɦɭ ɨɬɜɟɪɫɬɢɹ ɦɚɬɪɢɰɵ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɨɜɨɥɨɤɭ 

ɤɪɭɝɥɨɝɨ ɢɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɢɫɩɨɥɶɡɭɹ ɹɡɵɱɤɨɜɵɟ ɦɚɬɪɢɰɵ, ɦɨɠɧɨ 

ɩɪɟɫɫɨɜɚɬɶ ɩɨɥɵɟ ɢɡɞɟɥɢɹ. 

ȼ ɡɨɧɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɦɚɬɪɢɰɟɣ, ɦɚɬɟɪɢɚɥ 

ɡɚɝɨɬɨɜɤɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɟɣɫɬɜɢɸ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɩɥɚɫɬɢɱɟɫɤɨɟ ɬɟɱɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɜɵɞɚɜɥɢɜɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫɚ ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɟɝɨ ɨɤɪɭɠɧɨɫɬɢ, ɧɨ ɢ ɜ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɟɦɭ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɫɥɟɞɧɢɣ 

ɜɚɪɢɚɧɬ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ (ɪɢɫɭɧɨɤ 1.3). 

 

 

 

1 – ɩɪɢɜɨɞɧɨɟ ɤɨɥɟɫɨ; 2 – ɤɨɥɶɰɟɜɚɹ ɤɚɧɚɜɤɚ; 3 – ɛɚɲɦɚɤ; 4 – ɤɨɥɶɰɟɜɚɹ ɜɫɬɚɜɤɚ; 

5,6 – ɦɚɬɪɢɰɵ; 7 – ɩɪɭɬɤɨɜɚɹ ɡɚɝɨɬɨɜɤɚ; 8 – ɩɪɟɫɫ-ɢɡɞɟɥɢɟ 

 

Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ 

 

Ƚɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɫɩɨɫɨɛɚ 

Ʉɨɧɮɨɪɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɧɨ ɢ 

ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɫɜɹɡɚɧɧɚɹ ɫ ɦɟɧɶɲɢɦɢ 

ɤɚɩɢɬɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ [15].  
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Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɜ ɫɢɥɭ ɢɯ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢɥɢ 

ɮɨɪɦɵ ɫ ɬɪɭɞɨɦ ɩɨɤɪɵɜɚɸɬ ɪɭɱɟɣ ɤɨɥɟɫɚ, ɩɪɢɦɟɧɹɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɤɨɦɩɚɤɬɢɪɨɜɚɧɢɟ ɩɨɞɚɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɡɨɧɟ ɪɭɱɶɹ ɤɨɥɟɫɚ ɫ ɩɨɦɨɳɶɸ 

ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɤɚ 3, ɤɨɬɨɪɵɣ ɜɦɨɧɬɢɪɨɜɚɧ ɦɟɠɞɭ ɛɭɧɤɟɪɨɦ ɢ ɜɯɨɞɨɦ ɜ 

ɢɧɫɬɪɭɦɟɧɬ (ɪɢɫɭɧɨɤ 1.4). ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɦɟɬɚɥɥɨɜ ɧɚ ɨɫɧɨɜɟ ɚɥɸɦɢɧɢɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɞɚɧɧɨɝɨ ɜɚɥɤɚ ɧɟ ɜɫɟɝɞɚ ɨɛɹɡɚɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ 

ɧɚɥɢɩɚɸɳɟɟ ɩɨɤɪɵɬɢɟ ɢɡ ɚɥɸɦɢɧɢɹ ɥɟɝɤɨ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɭɱɶɟ ɤɨɥɟɫɚ. ȼ ɬɨ ɠɟ 

ɜɪɟɦɹ ɩɪɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɤɨɦɩɚɤɬɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɨɝɨ 

ɞɪɨɛɥɟɧɨɝɨ ɦɟɬɚɥɥɚ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɭɦɟɧɶɲɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɯɜɚɬɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɩɭɡɵɪɟɣ ɢɥɢ ɪɚɤɨɜɢɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ. Ⱦɥɹ ɱɚɫɬɢɰ ɫ 

ɜɵɫɨɤɢɦ ɨɬɧɨɲɟɧɢɟɦ L/d (ɪɭɛɥɟɧɨɣ ɩɪɨɜɨɥɨɤɢ), ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɥɟɝɤɨ 

ɜɯɨɞɢɬɶ ɜ ɪɭɱɟɣ ɤɨɥɟɫɚ ɡɚ ɫɱɟɬ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɷɮɮɟɤɬɢɜɧɨ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ ɪɭɱɟɣ ɫ ɜɢɛɪɚɬɨɪɨɦ ɢɥɢ ɩɨɪɲɧɟɜɵɦ ɩɥɭɧɠɟɪɨɦ 

[15]. 

 

 
1 – ɩɨɞɚɱɚ ɩɪɭɬɤɨɜɨɣ ɡɚɝɨɬɨɜɤɢ; 2 – ɩɨɞɚɱɚ ɱɚɫɬɢɰ ɢɡ ɛɭɧɤɟɪɚ; 3 –ɩɪɢɜɨɞɧɨ ɜɚɥɨɤ; 

4 – ɤɨɥɟɫɨ; 5 – ɤɨɥɶɰɟɜɚɹ ɜɫɬɚɜɤɚ; 6 – ɦɚɬɪɢɰɚ; 7 – ɭɩɨɪ; 8 – ɩɨɥɭɮɚɛɪɢɤɚɬ; 

9 – ɩɟɪɢɮɟɪɢɣɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɥɟɫɚ; 10 – ɨɫɧɨɜɚɧɢɟ ɪɭɱɶɹ 

 

Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ Ʉɨɧɮɨɪɦ ɞɥɹ ɩɨɪɨɲɤɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ 
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Ɋɚɧɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɬɪɢɰɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ Ʉɨɧɮɨɪɦ ɢɦɟɥɢ  

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɞɢɚɦɟɬɪɭ ɢɥɢ ɩɪɨɮɢɥɸ, ɩɨɫɤɨɥɶɤɭ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ ɪɚɡɦɟɪ 

ɦɚɬɪɢɰɵ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɱɶɹ ɤɨɥɟɫɚ. 

ɉɨɫɥɟɞɭɸɳɢɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɫɫɨɜɚɧɢɹ 

ɫ ɪɚɫɲɢɪɹɸɳɟɣɫɹ ɭ ɦɚɬɪɢɰɵ ɤɚɦɟɪɨɣ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɨɤɨɧɱɚɬɟɥɶɧɵɣ 

ɪɚɡɦɟɪ ɜɧɟ ɷɬɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɝɚɛɚɪɢɬɵ ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ [47]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɪɟɫɫɨɜɚɧɢɟ ɢɡɞɟɥɢɣ, 

ɢɦɟɸɳɢɯ ɪɚɡɦɟɪɵ, ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɨɜ ɢɫɯɨɞɧɨɝɨ ɩɪɭɬɤɚ.  

 

1.4 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɚ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 
ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

ɉɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɩɪɟɫɫɨɜɚɧɢɢ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ ɞɚɜɥɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɜɤɢ 

ɩɪɢɜɨɞɧɨɝɨ ɤɨɥɟɫɚ ɢ ɡɚɝɨɬɨɜɤɨɣ. Ɍɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ, ɤɚɤ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɤɨɥɟɫɚ, ɞɚɜɥɟɧɢɟ ɩɪɟɫɫɨɜɚɧɢɹ ɢ 

ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɭɫɬɚɧɨɜɤɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɟɥɢɱɢɧɨɣ 

ɤɨɧɬɚɤɬɧɨɣ ɩɥɨɳɚɞɢ ɡɚɝɨɬɨɜɤɢ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɫɥɟɞɧɟɣ 

ɜɟɥɢɱɢɧɵ ɫɭɳɟɫɬɜɭɸɬ ɝɪɚɮɢɱɟɫɤɢɣ, ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ 

ɦɟɬɨɞɵ, ɚ ɬɚɤɠɟ ɪɹɞ ɷɦɩɢɪɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ [19]. Ʉɨɧɬɚɤɬɧɚɹ ɩɥɨɳɚɞɶ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɩɪɨɟɤɰɢɟɣ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ 

ɡɚɝɨɬɨɜɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ. ȼɫɥɟɞɫɬɜɢɟ ɞɚɧɧɨɝɨ ɮɚɤɬɚ ɩɟɪɟɞ 

ɪɚɫɱɟɬɨɦ ɩɥɨɳɚɞɢ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɡɚɝɨɬɨɜɤɨɣ ɢ ɢɧɫɬɪɭɦɟɧɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɩɨɩɟɪɟɱɧɵɟ ɪɚɡɦɟɪɵ ɤɨɧɬɟɣɧɟɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɨɞɜɢɠɟɧɢɟ 

ɡɚɝɨɬɨɜɤɢ ɡɚ ɫɱɟɬ ɫɢɥ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ. ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 

ɪɚɡɦɟɪɨɜ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɞɥɢɧɭ ɤɨɧɬɚɤɬɚ ɦɟɠɞɭ ɤɨɧɬɟɣɧɟɪɨɦ ɢ ɡɚɝɨɬɨɜɤɨɣ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɨɳɚɞɶ ɬɪɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɫɢɥɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɜɟɥɢɱɢɧɵ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɚ. 
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ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟɩɪɟɪɵɜɧɨɟ ɩɪɟɫɫɨɜɚɧɢɟ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ 

ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɩɨɩɭɥɹɪɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɨɬɥɢɱɚɟɬɫɹ 

ɦɚɥɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɢ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɣ 

ɦɟɬɨɞ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ ɢ ɫ 

ɛɨɥɶɲɢɦɢ ɫɬɟɩɟɧɹɦɢ ɞɟɮɨɪɦɚɰɢɢ. ɋɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɩɪɢ 

ɧɟɩɪɟɪɵɜɧɨɦ ɩɪɟɫɫɨɜɚɧɢɢ ɦɟɬɨɞɨɦ Ʉɨɧɮɨɪɦ ɹɜɥɹɟɬɫɹ, ɬɨ ɱɬɨ ɦɟɠɞɭ 

ɡɚɝɨɬɨɜɤɨɣ ɢ ɧɟɩɨɞɜɢɠɧɨɣ ɱɚɫɬɶɸ ɤɨɧɬɟɣɧɟɪɚ ɜɨɡɧɢɤɚɟɬ ɩɨɜɵɲɟɧɧɨɟ ɬɪɟɧɢɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɨɠɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɪɟɠɢɦɚɦɢ ɜ 

ɨɱɚɝɟ ɞɟɮɨɪɦɚɰɢɢ.  

ȼ ɭɫɬɚɧɨɜɤɚɯ Ʉɨɧɮɨɪɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɥɶɰɟɜɨɣ ɤɨɧɬɟɣɧɟɪ ɫ ɩɨɩɟɪɟɱɧɵɦ 

ɫɟɱɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɢ ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɪɭɱɟɣ ɤɪɭɝɥɨɣ 

ɩɪɭɬɤɨɜɨɣ ɡɚɝɨɬɨɜɤɢ ɨɧɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ ɨɛɠɚɬɢɸ ɢ 

ɩɪɨɞɜɢɝɚɟɬɫɹ ɞɨ ɭɩɨɪɚ, ɤɨɬɨɪɵɣ ɩɟɪɟɤɪɵɜɚɟɬ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɬɟɣɧɟɪɚ 

ɧɚ ɜɵɯɨɞɟ ɭɱɚɫɬɤɚ ɫɨɩɪɹɠɟɧɢɹ ɤɚɥɢɛɪɚ ɫ ɧɟɩɨɞɜɢɠɧɨɣ ɫɟɝɦɟɧɬɧɨɣ ɜɫɬɚɜɤɨɣ. 

ɉɨ ɦɟɪɟ ɩɪɟɤɪɚɳɟɧɢɹ ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ 

ɟɟ ɪɚɫɩɪɟɫɫɨɜɤɢ ɞɨ ɩɨɥɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɬɟɣɧɟɪɚ. 

ɉɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɦɟɬɚɥɥɚ ɫ ɤɚɥɢɛɪɨɦ ɜɨɡɪɚɫɬɚɟɬ ɪɨɜɧɨ ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɩɨɤɚ 

ɜɟɥɢɱɢɧɚ ɫɢɥ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ ɧɟ ɞɨɫɬɢɝɧɟɬ ɜɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɜɵɞɚɜɥɢɜɚɧɢɹ ɦɟɬɚɥɥɚ ɱɟɪɟɡ ɤɚɧɚɥ ɦɚɬɪɢɰɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɤɨɧɬɟɣɧɟɪ ɩɨ ɞɥɢɧɟ ɞɟɥɢɬɫɹ ɧɚ 

ɞɜɟ ɡɨɧɵ [14, 19]. ɉɟɪɜɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɨɧɭ ɧɟɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ ɦɟɬɚɥɥɚ 

ɫ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɧɬɟɣɧɟɪɚ ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɨɛɠɚɬɢɢ ɡɚɝɨɬɨɜɤɢ ɩɨɫɥɟ 

ɟɟ ɩɨɞɚɱɢ ɜ ɪɭɱɟɣ ɤɨɥɟɫɚ; ɜɬɨɪɚɹ – ɡɨɧɚ ɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ ɦɟɬɚɥɥɚ ɩɨ ɫɟɱɟɧɢɸ 

ɤɨɧɬɟɣɧɟɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɩɪɟɫɫɨɜɤɢ ɡɚɝɨɬɨɜɤɢ. 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɬɟɣɧɟɪɚ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɸɬ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɢ 

ɤɜɚɞɪɚɬɧɨɣ ɮɨɪɦɵ. Ɇɟɬɚɥɥ ɩɨɞɚɟɬɫɹ ɤ ɦɚɬɪɢɰɟ ɩɨ ɬɪɟɦ ɫɬɨɪɨɧɚɦ ɪɭɱɶɹ ɤɨɥɟɫɚ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ ɜ ɡɨɧɟ ɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ. ɉɪɢ ɷɬɨɦ ɦɟɬɚɥɥ 

ɞɜɢɠɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ ɩɨ ɤɨɧɬɟɣɧɟɪɭ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥɵ ɬɪɟɧɢɹ 

ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɱɟɬɜɟɪɬɨɣ ɫɬɨɪɨɧɟ ɪɭɱɶɹ. ȼ ɫɥɟɞɫɬɜɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɟɬɫɹ ɡɨɧɚ ɩɪɢɥɢɩɚɧɢɹ ɜ ɩɪɢɤɨɧɬɚɤɬɧɨɦ ɤ ɫɟɝɦɟɧɬɭ 
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ɫɥɨɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɷɬɨ ɧɟɠɟɥɚɬɟɥɶɧɨɟ ɹɜɥɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɲɢɪɢɧɨɣ ɢ ɜɵɫɨɬɨɣ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɤɨɧɬɟɣɧɟɪɚ, ɤɨɝɞɚ ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ ɦɟɬɚɥɥɚ ɨɯɜɚɬɵɜɚɟɬ ɜɫɸ ɡɨɧɭ 

ɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ. 

Ɂɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɢɥɨɜɵɟ ɭɫɥɨɜɢɹ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɨɤɚɡɵɜɚɟɬ ɜɟɥɢɱɢɧɚ ɜɯɨɞɧɨɝɨ ɭɝɥɚ ɩɪɟɫɫ-ɦɚɬɪɢɰɵ. 

Ⱦɚɧɧɵɣ ɮɚɤɬ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɬɟɣɧɟɪɚ 

ɩɪɢ ɫɩɨɫɨɛɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ Ʉɨɧɮɨɪɦ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ 

ɭɫɬɚɧɨɜɤɚɯ ɩɪɢ ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɪɟɫɫɨɜɚɧɢɢ. Ɍɚɤ, ɫɢɥɵ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ ɜɨ 

ɜɯɨɞɧɨɣ ɡɨɧɟ ɩɪɟɫɫ-ɦɚɬɪɢɰɵ ɨɤɚɡɵɜɚɸɬ ɨɝɪɨɦɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɢɥɨɜɵɟ 

ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɚ. ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɦɟɬɚɥɥɚ ɩɨ ɫɟɱɟɧɢɸ ɤɨɧɬɟɣɧɟɪɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɨɫɬɚɬɨɱɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɵɯɨɞɟ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ ɢɡ ɩɪɟɫɫ-ɦɚɬɪɢɰɵ. Ʉɚɱɟɫɬɜɨ ɩɪɟɫɫ-

ɢɡɞɟɥɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɨɫɬɚɬɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 

ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɚɹ ɛɥɢɡɤɚ ɤ ɜɟɥɢɱɢɧɟ 

ɜɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɡɪɵɜɭ ɫɩɥɚɜɚ, ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ ɢ 

ɪɚɡɪɭɲɟɧɢɟ ɩɪɟɫɫɨɜɤɢ. ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɟɬɚɥɥɚ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ 

ɩɭɬɟɦ ɩɨɞɚɱɢ ɫɦɚɡɤɢ ɧɚ ɧɟɩɨɞɜɢɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɡɚɝɨɬɨɜɤɢ ɢ 

ɤɨɧɬɟɣɧɟɪɚ. Ɉɞɧɚɤɨ ɞɚɧɧɵɦ ɫɩɨɫɨɛ ɫɧɢɠɟɧɢɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɢɡ-ɡɚ ɬɪɭɞɧɨɫɬɢ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɳɟ ɨɞɧɢɦ ɮɚɤɬɨɪɨɦ, ɨɤɚɡɵɜɚɸɳɢɦ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɫɬɟɩɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɟɱɟɧɢɹ ɦɟɬɚɥɥɚ ɩɪɢ ɜɯɨɞɟ ɜ ɤɚɧɚɥ ɩɪɟɫɫ-ɦɚɬɪɢɰɵ, 

ɹɜɥɹɟɬɫɹ ɭɝɨɥ ɧɚɤɥɨɧɚ ɟɟ ɩɨɫɥɟɞɧɟɣ ɨɫɢ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɡɚɝɨɬɨɜɤɢ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɬɟɱɟɧɢɹ ɦɟɬɚɥɥɚ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɞɟɮɨɪɦɢɪɭɸɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ: 

- ɨɩɪɟɞɟɥɟɧɢɟ ɬɚɤɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɫɟɱɟɧɢɹ ɤɨɧɬɟɣɧɟɪɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɨɹɳɟɣɫɹ ɱɚɫɬɢ ɤɨɧɬɟɣɧɟɪɚ 
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ɹɜɥɹɟɬɫɹ ɝɪɚɧɢɰɟɣ ɩɥɚɫɬɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ, ɩɨ ɜɵɫɨɬɟ, ɞɜɢɠɭɳɟɣɫɹ ɜɞɨɥɶ 

ɤɨɧɬɟɣɧɟɪɚ ɡɚɝɨɬɨɜɤɢ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɝɨ ɭɝɥɚ ɩɪɟɫɫ-ɦɚɬɪɢɰɵ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɚɢɦɟɧɶɲɭɸ ɭɞɟɥɶɧɭɸ ɫɢɥɭ ɩɪɟɫɫɨɜɚɧɢɹ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɞɥɢɧɵ ɡɨɧɵ ɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɞɟɣɫɬɜɢɹ 

ɫɢɥɵ ɤɨɧɬɚɤɬɧɨɝɨ ɬɪɟɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɩɪɟɫɫɨɜɚɧɢɹ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɞɥɢɧɵ ɡɨɧɵ ɧɟɩɨɥɧɨɝɨ ɤɨɧɬɚɤɬɚ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɭɝɥɚ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɵɦɢ ɨɫɹɦɢ ɤɨɧɬɟɣɧɟɪɚ ɢ ɤɚɧɚɥɚ 

ɦɚɬɪɢɰɵ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ ɞɜɢɠɟɧɢɟ ɦɟɬɚɥɥɚ ɩɨ ɫɟɱɟɧɢɸ 

ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɡɨɧɵ. 

ɋɢɥɨɜɵɟ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ, 

ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɩɪɟɞɟɥɹɸɬ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɥɚɫɬɢɱɟɫɤɨɣ 

ɞɟɮɨɪɦɚɰɢɢ ɩɪɟɫɫɭɟɦɨɝɨ ɦɟɬɚɥɥɚ S , ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ  

ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ, ɬɟɦɩɟɪɚɬɭɪɵ, ɫɤɨɪɨɫɬɢ ɢ ɫɬɟɩɟɧɢ ɞɟɮɨɪɦɚɰɢɢ, ɪɚɡɦɟɪɨɜ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɬɟɣɧɟɪɚ ɢ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɬɹɠɤɢ [33].  

ɉɪɟɫɫɨɜɚɧɢɟ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ – ɧɟɨɬɴɟɦɥɟɦɨɟ ɭɫɥɨɜɢɟ ɩɪɟɫɫɨɜɚɧɢɹ 

ɦɟɬɚɥɥɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɫɩɥɚɜɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɢ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɦɟɬɚɥɥɚ ɩɪɢ 

ɩɪɟɫɫɨɜɚɧɢɢ ɜɵɫɬɭɩɚɸɬ ɨɫɧɨɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɨɰɟɫɫɚ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɢ ɢɯ ɫɩɥɚɜɨɜ. Ɉɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 

ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɫɤɨɪɨɫɬɢ 

ɩɪɟɫɫɨɜɚɧɢɹ (ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɬɟɦɩɟɪɚɬɭɪɧɨ-ɫɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ) ɡɚɜɢɫɢɬ ɪɹɞ 

ɜɚɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɫɫɭɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ ɜɵɞɚɜɥɢɜɚɧɢɹ; 

- ɷɧɟɪɝɨɫɢɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ; 

- ɯɚɪɚɤɬɟɪ ɬɟɱɟɧɢɹ ɦɟɬɚɥɥɚ ɜ ɪɭɱɶɟ ɤɨɥɟɫɚ; 

- ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɜɨɣɫɬɜ ɢ ɫɬɪɭɤɬɭɪɵ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ; 

- ɫɬɨɣɤɨɫɬɶ ɩɪɟɫɫɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ; 

- ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɰɟɥɨɦ.  

Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɫɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ ɩɪɟɫɫɨɜɚɧɢɹ ɢɝɪɚɟɬ ɨɩɪɟɞɟɥɹɸɳɭɸ 

ɪɨɥɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ ɩɪɟɫɫɨɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ: 
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ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ ɢ ɩɨɥɭɱɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɵɯ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ. ɋɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɫɫɨɜɚɧɢɹ ɦɨɠɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɫɥɭɠɢɬɶ 

ɩɪɢɱɢɧɨɣ ɫɧɢɠɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ, ɧɨ ɢ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ 

ɛɪɚɤɨɜɚɧɧɵɯ ɢɡɞɟɥɢɣ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɫɫɨɜɚɧɢɹ 

ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɪɚɫɬɚɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɢ, ɩɨɷɬɨɦɭ ɩɪɨɰɟɫɫ 

ɩɪɟɫɫɨɜɚɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɫɥɟɞɫɬɜɢɟ ɩɪɟɜɵɲɟɧɢɹ ɭɫɢɥɢɹ 

ɩɪɟɫɫɨɜɚɧɢɹ ɧɚ ɭɫɢɥɢɟɦ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ. Ɍɚɤ, 

ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɩɪɟɫɫɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɛɟɠɚɬɶ ɨɛɨɢɯ ɭɤɚɡɚɧɧɵɯ ɝɪɚɧɢɱɧɵɯ ɫɥɭɱɚɟɜ.  

ɉɪɟɫɫɨɜɚɧɢɟ ɩɪɨɮɢɥɟɣ ɨɛɵɱɧɨ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɫɦɚɡɵɜɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɧɟɪɝɨɟɦɤɢɯ ɩɪɨɰɟɫɫɨɜ ɈɆȾ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɡɚɬɪɚɱɟɧɧɨɣ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɷɧɟɪɝɢɢ ɢɞɟɬ ɧɚ 

ɨɛɪɚɡɨɜɚɧɢɟ ɬɟɩɥɚ. ɉɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɟɫɫɨɜɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɪɟɫɫɨɜɚɧɢɹ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ 

ɨɩɪɟɞɟɥɟɧɚ ɫɜɨɹ, ɫɜɨɣɫɬɜɟɧɧɚɹ ɬɨɥɶɤɨ ɞɚɧɧɨɦɭ ɫɩɥɚɜɭ, «ɤɪɢɬɢɱɟɫɤɚɹ» 

ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɟɫɫ-ɢɡɞɟɥɢɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɡɪɭɲɟɧɢɸ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɟɫɫɨɜɚɧɢɹ ɧɟ ɞɨɥɠɧɚ ɞɨɫɬɢɝɚɬɶ ɡɧɚɱɟɧɢɣ, ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɥɚɜɚ. Ɍɚɤ, ɬɟɩɥɨɜɵɟ ɭɫɥɨɜɢɹ ɩɪɟɫɫɨɜɚɧɢɹ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ 

ɨɤɚɡɵɜɚɸɬ ɪɟɲɚɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ. 

Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɚɤɬɭɚɥɶɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɡɚɞɚɱɚ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ɦɟɬɚɥɥ-ɢɧɫɬɪɭɦɟɧɬ, ɚ ɬɚɤɠɟ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɭɫɥɨɜɢɣ ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɫɫɨɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ 

ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɫɬɚɬɨɱɧɨ 

ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ, ɟɝɨ ɚɧɚɥɢɡ ɫɥɟɞɭɟɬ ɫɜɟɫɬɢ ɤ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɣ ɨɰɟɧɤɟ, 

ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɫɢɫɬɟɦɵ «ɞɟɮɨɪɦɢɪɭɟɦɵɣ ɦɟɬɚɥɥ – 

ɢɧɫɬɪɭɦɟɧɬ ɩɪɟɫɫɨɜɚɧɢɹ – ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ ɜ ɨɱɚɝɟ ɞɟɮɨɪɦɚɰɢɢ» [14]. 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɨɱɚɝɚ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɢɦɟɟɬ ɜɢɞ 

ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ: 
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        0,З Д ɌɊ ɉɊ ɈХɅQ Q Q Q Q                             (1.1) 

 

ɝɞɟ ЗQ  – ɬɟɩɥɨ, ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɩɥɚɫɬɢɱɟɫɤɭɸ ɡɨɧɭ ɫ ɡɚɝɨɬɨɜɤɨɣ, ɢɦɟɸɳɟɣ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 0T ; 

        ДQ  – ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɬ ɪɚɛɨɬɵ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ; 

        ɌɊQ  – ɬɟɩɥɨ ɨɬ ɩɪɟɨɞɨɥɟɧɢɹ ɬɪɟɧɢɹ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ; 

        ɉɊQ  – ɬɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɢɡ ɩɥɚɫɬɢɱɟɫɤɨɣ ɡɨɧɵ ɩɪɟɫɫ-ɢɡɞɟɥɢɟɦ (ɩɪɨɮɢɥɟɦ); 

        ɈХɅQ  – ɬɟɩɥɨ, ɭɯɨɞɹɳɟɟ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɱɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɭɦɟɫɬɧɨ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɜ ɩɪɨɰɟɫɫɟ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɩɪɟɫɫɨɜɚɧɢɹ, ɥɢɛɨ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬɟɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɩɭɬɟɦ 

ɤɨɧɜɟɤɰɢɢ ɦɟɠɞɭ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɡɚɝɨɬɨɜɤɢ ɢ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ.  

ɍɱɢɬɵɜɚɹ ɭɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ, ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɨɩɭɳɟɧɢɹ: 

- ɢɡɨɬɪɨɩɧɨɫɬɶ ɢ ɨɞɧɨɪɨɞɧɨɫɬɶ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɬɟɥ ɜ ɩɪɨɰɟɫɫɟ 

ɞɟɮɨɪɦɚɰɢɢ; 

- ɨɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɪɨɧɧɟɝɨ ɬɟɩɥɚ ɧɚ ɝɪɚɧɢɰɟ ɤɨɧɬɚɤɬɚ ɦɟɬɚɥɥɚ ɢ 

ɢɧɫɬɪɭɦɟɧɬɚ; 

- ɫɨɛɥɸɞɟɧɢɟ ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ 

ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ; 

- ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɪɚɛɨɬɵ ɫɢɥ ɬɪɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɜ ɬɟɩɥɨɬɭ; 

- ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɬɟɣɧɟɪɚ ɩɪɢɧɹɬɨ ɤɜɚɞɪɚɬɧɵɦ ( h b ); 

- ɪɚɜɟɧɫɬɜɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɪɟɧɢɹ ɩɨ ɜɫɟɦ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɹɦ ɤɨɧɬɚɤɬɚ ɫ 

ɞɟɮɨɪɦɢɪɭɟɦɵɦ ɦɟɬɚɥɥɨɦ. 

ɉɪɢɧɢɦɚɹ ɜ ɭɱɟɬ ɭɤɚɡɚɧɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɮɨɪɦɭɥɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ Q3 

ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

         2
0 0 ,ЗQ T b c v                             (1.2) 
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ɝɞɟ  ɢ c  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɥɨɬɧɨɫɬɶ ɢ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ; 

       0v  – ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɡɚɝɨɬɨɜɤɢ ɜ ɤɨɧɬɟɣɧɟɪ; 

       0T  – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɝɨɬɨɜɤɢ. 

Ɋɚɫɱɟɬ ДQ  ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɮɨɪɦɭɥɨɣ ɞɥɹ ɩɪɟɫɫɨɜɚɧɢɹ 

ɫ ɛɨɤɨɜɵɦ ɢɫɬɟɱɟɧɢɟɦ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɦɟɬɚɥɥɚ: 

 

           2
0, , 1, 45 0,8 ,Д SQ T b v                              (1.3) 

 

         
3

3
2

2 2 2
0

2

2 1
, , ln   12 9 12

sin 227
2

Д S
f

Q b v T tg
tg

                     

.                        (1.4) 

 

ɝɞɟ  , ,S T    – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɟɮɨɪɦɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɡɧɚɱɟɧɢɟ 

ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ.  

Ɂɧɚɱɟɧɢɟ ɌɊQ ɨɩɪɟɞɟɥɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ: 

 

        1 04 ( , , ) ,ɌɊ sQ b T f R v                                 (1.5) 

 

ɝɞɟ  
33

2 2 22
1 2

ln 1 1
12 9 12

sin 2 273

b
tg

tgR

 
 

  
         

; 

       ɉɊQ  – ɬɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɢɡ ɩɥɚɫɬɢɱɟɫɤɨɣ ɡɨɧɵ ɩɪɟɫɫ-ɢɡɞɟɥɢɟɦ; 

       ɈХɅQ  – ɬɟɩɥɨ, ɭɯɨɞɹɳɟɟ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɱɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ. 

Ɍɟɩɥɨ, ɭɧɨɫɢɦɨɟ ɢɡ ɩɥɚɫɬɢɱɟɫɤɨɣ ɡɨɧɵ ɩɪɟɫɫ-ɢɡɞɟɥɢɟɦ: 

 

        ,ɉɊ ɩɪ ɩɪ ɩɪQ F T cv                           (1.6) 

 

ɝɞɟ ɩɪT  – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɮɢɥɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɧɚɥɚ ɦɚɬɪɢɰɵ; 
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       ɩɪF  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɹ. 

Ⱦɨɥɹ ɬɟɩɥɚ, ɭɯɨɞɹɳɟɝɨ ɢɡ ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ ɡɨɧɵ ɱɟɪɟɡ ɢɧɫɬɪɭɦɟɧɬ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

 

           1 2 4 / / 1/ɈХɅ Ʉ ɋ ɍ Ʉ Ʉ
Ʉ

b
Q T T R b F S  


  

          
  

,                    (1.7) 

 

ɝɞɟ  ɢ к  – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɨɬɞɚɱɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

         кS  – ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɤɨɧɬɟɣɧɟɪɚ; 

          ɢ ɌɄ ɋɌ  – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɬɟɣɧɟɪɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 

ɢɧɫɬɪɭɦɟɧɬɚ ɞɚɧɧɚɹ ɮɨɪɦɭɥɚ ɩɪɢɦɟɬ ɫɨɜɟɪɲɟɧɧɨ ɞɪɭɝɨɣ ɜɢɞ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɦɟɪɟ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɟɬɨɞɚ ɨɯɥɚɠɞɟɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɡɜɨɥɢɬ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 

ɨɰɟɧɢɬɶ ɜɵɯɨɞɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɮɢɥɹ: 

 

             11
0

0

42
1,45 0,8 .

( 1 )
K CS

ɉɊ
K K

T T R bR
T T

c b cv b S

  
  

          
           (1.8) 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɞɥɹ ɜɵɛɨɪɚ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɨɜ ɫ ɭɱɟɬɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɬɟɩɟɧɢ ɢ ɫɤɨɪɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɜ 

ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɭɫɬɚɧɨɜɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɣ ɪɟɠɢɦ ɢ ɜɵɛɪɚɬɶ ɩɭɬɢ ɩɨ ɟɝɨ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ. 
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1.5 ȼɵɜɨɞɵ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɫɨɫɬɨɹɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɞɚɜɥɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɷɮɮɟɤɬɢɜɧɵɦ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ 

ɩɪɟɫɫɨɜɚɧɢɟ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɫɩɨɫɨɛɨɦ Ʉɨɧɮɨɪɦ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɜɫɟɯ 

ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɨɛɥɟɦ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɟɝɨ 

ɩɪɢɦɟɧɟɧɢɢ. ȼ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɢ ɩɪɨɛɥɟɦɵ ɨɛɭɫɥɨɜɥɟɧɵ ɧɟɧɚɞɟɠɧɨɣ 

ɪɚɛɨɬɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ. Ⱦɥɹ ɜɵɜɨɞɚ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɬɚɰɢɨɧɚɪɧɭɸ 

ɪɚɛɨɬɭ ɧɟɨɛɯɨɞɢɦɨ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɬɵ ɛɟɡ 

ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɚ ɧɚɞɟɠɧɚɹ ɫɢɫɬɟɦɚ 

ɨɬɜɨɞɚ ɬɟɩɥɚ.  

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɫɨɡɞɚɧɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢ 

ɪɚɫɱɟɬɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɟɟ ɬɟɩɥɨɜɨɣ ɪɚɛɨɬɵ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 

ɩɨɥɭɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ; 

2. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɩɪɨɰɟɫɫɚ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɸɦɢɧɢɹ ɢ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ; 

3. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɢ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɭɸ ɫɯɟɦɭ ɨɯɥɚɠɞɟɧɢɹ 

ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ. 

4. Ɋɚɡɪɚɛɨɬɚɬɶ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɭɸ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɢ ɩɪɨɢɡɜɟɫɬɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ 

ɟɟ ɷɥɟɦɟɧɬɨɜ. 
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2. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ɚɥɸɦɢɧɢɹ ɢ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜ ɭɫɬɚɧɨɜɤɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 
ɩɪɟɫɫɨɜɚɧɢɹ 

 

2.1 Ɉɩɢɫɚɧɢɟ ɢ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɋɯɟɦɚ ɫɨɜɦɟɳɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ-ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɫ ɩɨɦɨɳɶɸ 

ɭɫɬɚɧɨɜɤɢ Ʉɨɧɮɨɪɦ, ɜɵɩɨɥɧɟɧɧɨɣ ɧɚ ɛɚɡɟ ɤɚɪɭɫɟɥɶɧɨɝɨ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 

 

1 – ɤɨɥɟɫɨ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ; 2 – ɪɭɱɟɣ; 3 – ɠɢɞɤɢɣ ɦɟɬɚɥɥ; 4 – ɥɢɬɧɢɤɨɜɚɹ ɤɨɪɨɛɤɚ; 

5 – ɫɥɢɬɨɤ; 6 – ɦɚɬɪɢɰɟɞɟɪɠɚɬɟɥɶ; 7 – ɦɚɬɪɢɰɚ; 8 – ɩɪɟɫɫ-ɢɡɞɟɥɢɟ 

 

Ɋɢɭɧɨɤ 2.1 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ-ɩɪɟɫɫɨɜɚɧɢɹ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫɚ 
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ɀɢɞɤɢɣ ɦɟɬɚɥɥ 3 ɡɚɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɞɨɡɚɬɨɪ 4 ɜ ɪɭɱɟɣ 2 ɜɪɚɳɚɸɳɟɝɨɫɹ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 1 ɢ ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɞɨ ɜɯɨɞɚ ɜ ɤɚɦɟɪɭ ɩɪɟɫɫɨɜɚɧɢɹ. Ʉɚɦɟɪɚ 

ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɛɪɚɡɨɜɚɧɚ ɧɚ ɭɱɚɫɬɤɟ ɫɨɩɪɹɠɟɧɢɹ ɪɭɱɶɹ ɫ 

ɦɚɬɪɢɰɟɞɟɪɠɚɬɟɥɟɦ 6. ɋɥɢɬɨɤ 5 ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɩɪɟɫɫɨɜɚɧɢɹ ɢ 

ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɜ ɨɬɜɟɪɫɬɢɟ ɦɚɬɪɢɰɵ 7 ɜ ɜɢɞɟ ɩɪɟɫɫ-ɢɡɞɟɥɢɹ. ɉɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫ 

ɡɚɥɢɜɤɢ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ ɜ ɤɚɧɚɜɤɭ, ɟɝɨ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɢ ɩɪɟɫɫɨɜɚɧɢɟ ɢɞɟɬ 

ɧɟɩɪɟɪɵɜɧɨ ɢ ɫɨɛɥɸɞɟɧɢɟ ɜɫɟɯ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɬɪɭɞɧɨɫɬɟɣ. 

Ɉɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɫɨɜɦɟɳɚɸɳɚɹ ɩɪɨɰɟɫɫɵ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ, ɞɟɣɫɬɜɭɸɳɚɹ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ 

ɜɵɲɟ ɫɯɟɦɟ, ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢ ɢɫɩɵɬɚɧɚ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 

ɤɚɮɟɞɪɵ ɈɆȾ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ.  

 

2.2 Ɉɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Ansys 

 

ANSYS CFX – ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɨɛɥɚɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɢ ɠɢɞɤɨɫɬɟɣ ɢ 

ɝɚɡɨɜ. ANSYS CFX ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɩɟɪɟɞɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɟɲɚɬɟɥɹ ɫ 

ɫɨɜɪɟɦɟɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢ ɚɞɚɩɬɢɜɧɨɣ ɚɪɯɢɬɟɤɬɭɪɨɣ, ɱɬɨ 

ɞɟɥɚɟɬ ɷɬɨɬ ɢɧɫɬɪɭɦɟɧɬ ɞɨɫɬɭɩɧɵɦ ɤɚɤ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɜɥɚɞɟɸɳɢɯ ɨɛɳɢɦɢ 

ɢɧɠɟɧɟɪɧɵɦɢ ɡɧɚɧɢɹɦɢ, ɬɚɤ ɢ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɨɛɥɚɫɬɢ ɝɢɞɪɨɞɢɧɚɦɢɤɢ, 

ɪɚɛɨɬɚɸɳɢɦɢ ɫ ɦɨɞɟɥɶɸ ɢ ɟɟ ɫɜɨɣɫɬɜɚɦɢ ɧɚ ɝɥɭɛɨɤɨɦ ɭɪɨɜɧɟ. CFX ɩɨɡɜɨɥɹɟɬ 

ɞɟɬɚɥɶɧɨ ɢɡɭɱɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɰɟɫɫɵ ɢɡɧɭɬɪɢ, ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 

ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ. 

Ɇɨɞɭɥɶ ANSYS CFX ɩɨɥɧɨɫɬɶɸ ɢɧɬɟɝɪɢɪɨɜɚɧ ɜ ɪɚɫɱɟɬɧɭɸ ɫɪɟɞɭ ANSYS 

Workbench - ɩɥɚɬɮɨɪɦɭ, ɨɛɴɟɞɢɧɹɸɳɭɸ ɜɫɟ ɢɧɫɬɪɭɦɟɧɬɵ ɢɧɠɟɧɟɪɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɨɦɩɚɧɢɢ ANSYS. Ⱥɞɚɩɬɢɜɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɵɩɨɥɧɹɬɶ ɥɸɛɵɟ ɞɟɣɫɬɜɢɹ ɨɬ ɫɬɚɧɞɚɪɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɱɟɧɢɹ 

ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɞɨ ɨɛɪɚɛɨɬɤɢ ɫɥɨɠɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ. 

ɉɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ ɥɟɝɤɨ ɨɰɟɧɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨ ɦɧɨɠɟɫɬɜɟɧɧɵɯ 
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ɪɚɫɱɟɬɧɵɯ ɬɨɱɤɚɯ ɢɥɢ ɫɪɚɜɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ⱦɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢɡ ɪɚɡɥɢɱɧɵɯ ɪɚɫɱɟɬɧɵɯ ɞɢɫɰɢɩɥɢɧ ɜ ɪɚɦɤɚɯ ɩɥɚɬɮɨɪɦɵ 

ANSYS Workbench ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɛɳɢɦ ɞɥɹ ɜɫɟɯ ɪɚɫɱɟɬɨɜ 

ɢɧɫɬɪɭɦɟɧɬɚɦ, ɬɚɤɢɦ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɟɨɦɟɬɪɢɟɣ ANSYS 

DesignModeler ɢ ɫ ɫɟɬɤɨɣ ANSYS Meshing. 

Ƚɟɨɦɟɬɪɢɹ ɫɨɡɞɚёɬɫɹ ɜ ɦɨɞɭɥɟ ANSYS DesignModeler, ɫɩɟɰɢɚɥɶɧɨ 

ɪɚɡɪɚɛɨɬɚɧɧɧɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɟɨɦɟɬɪɢɢ, ɟɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. ɗɬɚ 

ɩɨɥɧɨɫɬɶɸ ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɫɪɟɞɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɨɛɥɚɞɚɟɬ 

ɩɪɹɦɵɦɢ ɢ ɞɜɭɫɬɨɪɨɧɧɢɦɢ ɫɜɹɡɹɦɢ ɫɨ ɜɫɟɦɢ ɨɫɧɨɜɧɵɦɢ CAD-ɩɚɤɟɬɚɦɢ ɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɫɪɟɞɫɬɜɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɜɜɨɞɚ ɝɟɨɦɟɬɪɢɢ ɜɨ ɜɫɟ ɩɪɨɝɪɚɦɦɧɵɟ 

ɩɪɨɞɭɤɬɵ ANSYS ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɜ ɨɛɥɚɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɞɢɧɚɦɢɤɢ ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ ɧɟɨɛɯɨɞɢɦɚ ɫɚɦɚɹ ɫɨɜɟɪɲɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɫɨɡɞɚɧɢɹ ɫɟɬɤɢ. ANSYS Meshing ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɧɨɠɟɫɬɜɨ ɬɟɯɧɨɥɨɝɢɣ 

ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ ɜ ɨɞɧɨɦ ɩɪɢɥɨɠɟɧɢɢ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ 

ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɩɨɞɯɨɞɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ ɧɚ ɤɚɠɞɨɣ ɢɡ ɞɟɬɚɥɟɣ ɫɛɨɪɤɢ. 

Ɏɢɡɢɱɟɫɤɢɣ ɩɪɟɩɪɨɰɟɫɫɨɪ ANSYS CFX - ɷɬɨ ɫɨɜɪɟɦɟɧɧɵɣ, ɢɧɬɭɢɬɢɜɧɨ 

ɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɞɢɧɚɦɢɤɢ ɠɢɞɤɨɫɬɟɣ 

ɢɥɢ ɝɚɡɨɜ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɨɫɧɨɜɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɜɫɬɪɨɟɧɧɵɣ ɦɚɫɬɟɪ 

ɩɨɦɨɝɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɣɬɢ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɨɛɳɢɯ ɪɚɫɱɟɬɨɜ ɬɟɱɟɧɢɹ 

ɠɢɞɤɨɫɬɟɣ ɢɥɢ ɝɚɡɨɜ.  

Ɇɨɳɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɚɬɶ ɨɩɢɫɚɧɢɟ 

ɩɪɨɛɥɟɦɵ ɜ ɱɢɫɥɨɜɨɦ ɜɢɞɟ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɫɨ ɫɥɨɠɧɵɦɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, 

ɚɜɬɨɪɫɤɢɦɢ ɦɨɞɟɥɹɦɢ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ 

ɩɟɪɟɧɨɫɚ. Ⱥɞɚɩɬɢɜɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ CFX-Pre ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɩɚɧɟɥɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, 

ɱɬɨɛɵ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɬɶ ɜɜɨɞ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 

ɋɟɪɞɰɟɦ ɦɨɞɭɥɹ ɪɟɲɚɬɟɥɹ Ansys CFX Solver ɹɜɥɹɟɬɫɹ ɩɟɪɟɞɨɜɨɣ 

ɚɥɝɟɛɪɚɢɱɟɫɤɢɣ ɦɧɨɝɨɫɟɬɨɱɧɵɣ ɫɨɩɪɹɠɟɧɧɵɣ ɪɟɲɚɬɟɥɶ, ɢɫɩɨɥɶɡɭɸɳɢɣ 
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ɬɟɯɧɨɥɨɝɢɸ Coupled Algebraic Multigrid, ɹɜɥɹɸɳɭɸɫɹ ɤɥɸɱɨɦ ɤ ɩɨɥɭɱɟɧɢɸ 

ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ. ɉɚɪɚɦɟɬɪɵ ɪɟɲɚɬɟɥɹ, ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ 

ɦɨɝɭɬ ɛɵɬɶ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɚ, ɩɪɢ ɷɬɨɦ ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɪɟɲɚɬɟɥɶ. Ɋɟɲɚɬɟɥɶ ANSYS CFX ɢɫɩɨɥɶɡɭɟɬ 

ɫɯɟɦɭ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɥɭɱɟɧɢɟ 

ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɨɩɪɹɠɟɧɧɵɯ ɪɟɲɚɬɟɥɟɣ ANSYS CFX ɞɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɸɛɨɝɨ ɪɚɫɱɟɬɚ ɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɭɫɬɨɣɱɢɜɵɟ ɢ ɦɚɫɲɬɚɛɢɪɭɟɦɵɟ ɪɟɲɟɧɢɹ ɞɥɹ ɡɚɞɚɱ ɞɢɧɚɦɢɤɢ 

ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ. 

Ɉɩɢɫɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, 

ɩɨɥɭɱɟɧɧɵɯ ɜ ANSYS CFX, ɜɵɩɨɥɧɹɟɬɫɹ ɜ ANSYS CFD-Post. ȼɨɡɦɨɠɧɨɫɬɶ 

ɧɚɩɢɫɚɧɢɹ ɫɰɟɧɚɪɢɟɜ, ɩɨɥɧɚɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ, ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɨɜ, ɞɚɸɬ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱɟɬɨɜ. 

Ansys CFX ɢ Ansys FLUENT – ɷɬɨ ɨɫɧɨɜɧɵɟ ɩɪɨɞɭɤɬɵ ɞɥɹ ɡɚɞɚɱ 

ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɨɦɩɚɧɢɟɣ ANSYS, Inc. 

Ɉɛɚ ɪɟɲɚɬɟɥɹ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɜ ɬɟɱɟɧɢɟ ɞɟɫɹɬɢɥɟɬɢɣ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

ɢ ɨɛɥɚɞɚɸɬ ɧɟɫɤɨɥɶɤɢɦɢ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɨɬɥɢɱɢɹɦɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɟɤɨɬɨɪɵɟ 

ɫɯɨɠɢɟ ɱɟɪɬɵ. Ɉɛɚ ɦɨɞɭɥɹ ɨɫɧɨɜɚɧɵ ɧɚ ɦɟɬɨɞɟ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɴɟɦɨɜ, ɞɚɸɳɟɦ 

ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ, ɢ ɢɫɩɨɥɶɡɭɸɬ ɪɟɲɚɬɟɥɶ ɩɨ ɞɚɜɥɟɧɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɢɦɟɧɹɬɶ ɷɬɢ ɩɪɨɞɭɤɬɵ ɞɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ. 

Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɫɨɫɬɨɹɬ ɜ ɫɩɨɫɨɛɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɬɟɱɟɧɢɹ 

ɠɢɞɤɨɫɬɟɣ ɢ ɜ ɫɬɪɚɬɟɝɢɹɯ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ.  

Ɋɟɲɚɬɟɥɶ ANSYS CFX ɢɫɩɨɥɶɡɭɟɬ ɫɟɬɤɭ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɱɢɫɥɨɜɵɟ 

ɡɧɚɱɟɧɢɹ ɜ ɭɡɥɚɯ ɫɟɬɤɢ), ɫɯɨɠɭɸ ɫ ɬɟɦɢ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɧɚɥɢɡɟ ɩɪɨɱɧɨɫɬɢ, 

ɞɥɹ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɨɛɥɚɫɬɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ANSYS CFX, ɪɟɲɚɬɟɥɶ ANSYS 

FLUENT ɢɫɩɨɥɶɡɭɟɬ ɫɟɬɤɭ ɤɨɧɟɱɧɵɯ ɨɛɴɟɦɨɜ (ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɜ ɰɟɧɬɪɚɯ 

ɹɱɟɟɤ). ȼ ɢɬɨɝɟ ɨɛɚ ɩɨɞɯɨɞɚ ɮɨɪɦɢɪɭɸɬ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɤɨɧɟɱɧɵɯ ɨɛɴɟɦɨɜ, 

ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɯɪɚɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɬɨɤɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ 
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ɭɫɥɨɜɢɟɦ ɞɥɹ ɬɨɱɧɵɯ ɪɟɲɟɧɢɣ ɡɚɞɚɱ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ. ȼ ANSYS CFX 

ɨɫɨɛɵɣ ɭɩɨɪ ɫɞɟɥɚɧ ɧɚ ɪɟɲɟɧɢɟ ɨɫɧɨɜɧɵɯ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ (ɫɨɩɪɹɠɟɧɧɚɹ 

ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɟɬɤɚ), ɚ ANSYS FLUENT ɩɪɟɞɥɚɝɚɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɞɯɨɞɨɜ ɤ 

ɪɟɲɟɧɢɸ (ɦɟɬɨɞ ɧɚ ɨɫɧɨɜɟ ɩɥɨɬɧɨɫɬɢ, ɪɚɫɳɟɩɥɟɧɧɵɣ ɦɟɬɨɞ ɧɚ ɨɫɧɨɜɟ 

ɞɚɜɥɟɧɢɹ, ɫɨɩɪɹɠɟɧɧɵɣ ɦɟɬɨɞ ɧɚ ɨɫɧɨɜɟ ɞɚɜɥɟɧɢɹ). Ɉɛɚ ɪɟɲɚɬɟɥɹ ɫɨɞɟɪɠɚɬ ɜ 

ɫɟɛɟ ɫɚɦɵɟ ɰɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

 

2.3 Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜ ɭɫɬɚɧɨɜɤɟ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ φs ɨɬ ɜɪɟɦɟɧɢ 

ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ 

ɫɩɥɚɜɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱёɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɪɚɮɢɤɢ ɞɥɹ ɫɩɥɚɜɚ 

ȺɄ-12, ɫɩɥɚɜɚ ȺȾ-31 ɢ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.2-2.4. 

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɂɡɦɟɧɟɧɢɟ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɪɚɫɩɥɚɜɚ φɡ ɜ ɩɟɪɟɯɨɞɧɨɦ 

ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɫɩɥɚɜɚ ȺɄ-12 
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Ɋɢɫɭɧɨɤ 2.3 – ɂɡɦɟɧɟɧɢɟ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɪɚɫɩɥɚɜɚ φɡ ɜ ɩɟɪɟɯɨɞɧɨɦ 

ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɫɩɥɚɜɚ ȺȾ-31 

 

 

 

Ɋɢɫɭɧɨɤ 2.4 – ɂɡɦɟɧɟɧɢɟ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɪɚɫɩɥɚɜɚ φɡ ɜ ɩɟɪɟɯɨɞɧɨɦ 

ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ φs ɨɬ ɜɪɟɦɟɧɢ 

ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ 

ɫɩɥɚɜɨɜ ɞɥɹ ɫɩɥɚɜɨɜ ȺɄ-12, ȺȾ-31 ɢ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 2.5 

ɩɪɢɜɟɞɟɧ ɨɛɳɢɣ ɝɪɚɮɢɤ, ɨɬɨɛɪɚɠɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɬɪɟɯ 

ɢɫɫɥɟɞɭɟɦɵɯ ɫɩɥɚɜɨɜ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.5 – Ɉɛɳɢɣ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ 

ɪɚɫɩɥɚɜɨɜ φɡ ɜ ɩɟɪɟɯɨɞɧɨɦ ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ  

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 2.5, ɤɪɢɜɚɹ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɫɩɥɚɜɚ ȺɄ-12 ɧɚɯɨɞɢɬɫɹ 

ɧɢɠɟ ɤɪɢɜɵɯ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɨɫɬɚɥɶɧɵɯ ɢɫɫɥɟɞɭɟɦɵɯ ɦɟɬɚɥɥɨɜ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɦɟɧɶɲɟɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ ɫɩɥɚɜɚ ȺɄ-12 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɢɧɵɦɢ ɫɩɥɚɜɚɦɢ, ɚ ɬɚɤɠɟ ɬɟɦ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ «ɫɨɥɢɞɭɫɚ» ɫɩɥɚɜɚ ȺɄ-12 

ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɬɚɥɶɧɵɯ ɪɚɫɩɥɚɜɨɜ.  
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ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɧɚ ɪɢɫɭɧɤɟ 9, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɤɪɢɜɵɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɫɩɥɚɜɚ ȺȾ-31 ɢ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ ɢɦɟɸɬ ɫɯɨɠɢɣ 

ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ. Ʉɪɢɜɚɹ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɫɩɥɚɜɚ ȺȾ-31 

ɢɦɟɟɬ ɛɨɥɟɟ ɤɪɭɬɨɣ ɯɚɪɚɤɬɟɪ, ɩɨɫɤɨɥɶɤɭ ɫɩɥɚɜ ȺȾ-31 ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɵɣ 

ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ «ɥɢɤɜɢɞɭɫɚ» ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ «ɫɨɥɢɞɭɫɚ» 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ, ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɤɨɬɨɪɨɝɨ ɩɪɨɬɟɤɚɟɬ ɩɪɢ 

ɨɞɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 660 °C. ɉɨɷɬɨɦɭ ɩɪɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɩɥɚɜɚ ȺȾ-31 

ɜɵɞɟɥɹɟɬɫɹ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɩɪɢ ɮɚɡɨɜɨɦ ɩɟɪɟɯɨɞɟ.  

 

2.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2 

 

ɉɨɫɤɨɥɶɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɨɪɢɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢɡɭɱɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ, ɚ ɬɚɤɠɟ ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫ ɰɟɥɶɸ ɨɩɢɫɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɬɵ ɭɤɚɡɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ ɛɵɥɨ 

ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Ansys CFX.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

Ansys CFX ɛɵɥɚ ɫɨɡɞɚɧɚ ɦɨɞɟɥɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɚɥɸɦɢɧɢɹ ɢ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɫɬɚɧɨɜɤɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɜ ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɬɚɤɠɟ ɧɚ ɨɫɧɨɜɟ 

ɞɚɧɧɨɣ ɦɨɞɟɥɢ  ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ φs 

ɨɬ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɞɥɹ ɫɩɥɚɜɚ 

ȺɄ-12, ɫɩɥɚɜɚ ȺȾ-31 ɢ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ. 
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3. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ 

ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

3.1 Ɉɩɢɫɚɧɢɟ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɫɩɥɚɜɚɯ ɦɚɪɤɢ ȺɄ-12, 

ȺȾ-31 ɢ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ.  

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɷɬɚɩ ɩɪɨɜɨɞɢɦɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɣ:  

1. Ⱦɟɦɨɧɬɚɠ ɞɭɝɨɨɛɪɚɡɧɨɝɨ ɫɟɝɦɟɧɬɚ ɫ ɦɚɬɪɢɰɟɣ ɢ ɡɚɦɟɧɚ ɟɝɨ ɧɚ ɩɥɭɝ (ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɡɦɟɧɟɧɢɹ ɞɭɝɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ).  

2. Ɉɱɢɫɬɤɚ ɨɬ ɝɪɹɡɢ, ɩɵɥɢ ɢ ɨɫɬɚɬɤɨɜ ɦɟɬɚɥɥɚ ɫ ɩɪɟɞɵɞɭɳɢɯ ɡɚɩɭɫɤɨɜ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. 

3. Ɋɚɡɦɟɳɟɧɢɟ ɬɢɝɥɟɣ ɫ ɚɥɸɦɢɧɢɟɜɵɦ ɫɩɥɚɜɨɦ, ɞɨɡɚɬɨɪɚ  ɢ ɩɨɞɫɬɚɜɤɢ ɞɥɹ 

ɪɚɡɨɝɪɟɜɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 750 °C ɜ ɩɟɱɢ ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ.  

4. ȼɵɞɟɪɠɢɜɚɧɢɟ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɜ ɩɟɱɢ ɜ ɬɟɱɟɧɢɟ 5÷6 ɦɢɧɭɬ ɩɨ 

ɞɨɫɬɢɠɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.  

5. ɍɫɬɚɧɨɜɤɚ ɪɚɡɨɝɪɟɬɵɯ ɞɟɬɚɥɟɣ ɭɫɬɚɧɨɜɤɢ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ, ɱɬɨɛɵ 

ɧɟ ɞɨɩɭɫɬɢɬɶ ɡɚɦɟɪɡɚɧɢɟ ɪɚɫɩɥɚɜɚ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ. 

6. ɏɨɥɨɫɬɨɣ ɩɭɫɤ ɭɫɬɚɧɨɜɤɢ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɫɬɚɜɤɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚɳɟɧɢɹ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɉɨɫɥɟ ɯɨɥɨɫɬɨɝɨ ɩɭɫɤɚ 

ɭɫɬɚɧɨɜɤɢ, ɭɛɟɞɢɜɲɢɫɶ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɫɛɨɪɤɢ, ɬɢɝɟɥɶ ɫ ɪɚɫɩɥɚɜɨɦ ɢɡɜɥɟɤɚɸɬ 

ɢɡ ɩɥɚɜɢɥɶɧɨɣ ɩɟɱɢ, ɨɱɢɳɚɸɬ ɨɬ ɲɥɚɤɚ, ɡɚɦɟɪɹɟɬɫɹ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɚ. 

ȼɤɥɸɱɚɟɬɫɹ ɜɪɚɳɟɧɢɟ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ (ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 2 

ɨɛ/ɦɢɧ). Ⱦɚɥɟɟ ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɡɚɥɢɜɚɥɫɹ ɜ ɪɚɡɨɝɪɟɬɵɣ ɬɢɝɟɥɶ ɫ 

ɞɨɡɚɬɨɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɩɨɞɫɬɚɜɤɟ. Ɋɚɫɩɥɚɜ ɱɟɪɟɡ ɞɨɡɚɬɨɪ ɡɚɩɨɥɧɹɟɬ 

ɤɚɧɚɜɤɭ ɤɨɥɟɫɚ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. ɉɨ ɦɟɪɟ ɟɝɨ ɞɜɢɠɟɧɢɹ ɪɚɫɩɥɚɜ 

ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ, ɡɚɬɜɟɪɞɟɜɲɚɹ ɱɚɫɬɶ ɭɩɢɪɚɟɬɫɹ ɜ ɩɥɭɝ ɢ ɜɵɯɨɞɢɬ ɢɡ ɤɚɧɚɜɤɢ. 

Ʉɨɧɬɚɤɬɧɨɣ ɬɟɪɦɨɩɚɪɨɣ ɩɪɨɦɟɪɹɥɚɫɶ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬ ɦɟɫɬɚ ɡɚɥɢɜɤɢ ɢ ɞɨ ɦɟɫɬɚ 
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ɜɵɯɨɞɚ ɦɟɬɚɥɥɚ ɢɡ ɤɚɧɚɜɤɢ, ɩɨɫɥɟ ɱɟɝɨ ɬɟɪɦɨɩɚɪɚ ɫɧɨɜɚ ɭɫɬɚɧɚɜɥɢɜɚɥɚɫɶ ɜ 

ɦɟɫɬɟ ɡɚɥɢɜɤɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɥɢɜɚɟɦɨɝɨ ɪɚɫɩɥɚɜɚ ɫɨɫɬɚɜɥɹɥɚ 750ɋ, ɬɢɝɟɥɶ ɫ 

ɞɨɡɚɬɨɪɨɦ ɢ ɩɨɞɫɬɚɜɤɨɣ 742-746ɋ (ɜ ɪɚɡɧɵɯ ɫɟɪɢɹɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ), ɤɨɥɟɫɨ-

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ ɢ ɩɥɭɝ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟ ɧɚɝɪɟɜɚɥɢɫɶ. Ɏɢɤɫɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɤɚɠɞɭɸ ɫɟɤɭɧɞɭ.  

 

3.2 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ  
 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

3.1 ɞɥɹ ɫɩɥɚɜɚ ȺɄ-12, ɧɚ ɪɢɫɭɧɤɟ 3.2 ɞɥɹ ɫɩɥɚɜɚ ȺȾ-31, ɢ ɧɚ ɪɢɫɭɧɤɟ 3.3 ɞɥɹ 

ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ ȺɄ-12 ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɭɝɥɟ ɩɨɜɨɪɨɬɚ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ: 

ɥɢɧɢɢ 1, 2, 3, 4 ɢ 5 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1, 2, 3, 4 ɢ 5 ɨɛɨɪɨɬɨɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 
 



43 
 

 

Ɋɢɫɭɧɨɤ 3.2 – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ ȺȾ-31 ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɭɝɥɟ ɩɨɜɨɪɨɬɚ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ: 

ɥɢɧɢɢ 1, 2, 3, 4 ɢ 5 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1, 2, 3, 4 ɢ 5 ɨɛɨɪɨɬɨɜ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 
 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɢɡɨɛɪɚɠɟɧɵ ɤɪɢɜɵɟ ɨɬɨɛɪɚɠɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɨɬ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɫ 

ɪɚɫɩɥɚɜɨɦ.  

ɇɚ ɝɪɚɮɢɤɟ ɱёɬɤɨ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɞɥɢɧɵ ɞɭɝɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ɪɚɫɩɥɚɜɚ. ɋ ɤɚɠɞɵɦ ɨɛɨɪɨɬɨɦ ɭɫɬɚɧɨɜɤɢ ɤɪɢɜɵɟ ɢɡɦɟɧɹɸɬ ɫɜɨɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɜ 

ɫɬɨɪɨɧɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɹɦɨɣ.  

Ʉɪɚɫɧɨɣ ɥɢɧɢɟɣ ɧɚ ɝɪɚɮɢɤɚɯ ɨɬɦɟɱɟɧɵ ɬɟɦɩɟɪɚɬɭɪɵ «ɫɨɥɢɞɭɫɚ» ɞɥɹ 

ɢɫɫɥɟɞɭɟɦɵɯ ɫɩɥɚɜɨɜ. ɒɬɪɢɯ-ɩɭɧɤɬɢɪɧɨɣ ɤɪɚɫɧɨɣ ɥɢɧɢɟɣ ɞɥɹ ɫɩɥɚɜɚ ȺȾ-31 

ɨɛɨɡɧɚɱɟɧɚ  ɥɢɧɢɹ «ɥɢɤɜɢɞɭɫ». ȼɵɲɟ ɷɬɨɣ ɥɢɧɢɢ ɪɚɫɩɥɚɜ ɧɚɯɨɞɢɬɫɹ ɜ ɠɢɞɤɨɣ 

ɮɚɡɟ. Ʉɚɠɞɵɟ ɞɜɟ ɥɢɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɞɧɨɦɭ ɨɛɨɪɨɬɭ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. ɇɚ 

ɝɪɚɮɢɤɚɯ ɢɡɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 5 ɨɛɨɪɨɬɨɜ ɭɫɬɚɧɨɜɤɢ (1-ɵɣ, 3-

ɢɣ, 5-ɵɣ, 7-ɨɣ, 9-ɵɣ ɨɛɨɪɨɬɵ ɢɡ 9 ɨɛɨɪɨɬɨɜ ɭɫɬɚɧɨɜɤɢ).  
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Ɋɢɫɭɧɨɤ 3.3 – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɜ ɩɪɨɰɟɫɫɟ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɭɝɥɟ ɩɨɜɨɪɨɬɚ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ: ɥɢɧɢɢ 1, 2, 3, 4 ɢ 5 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1, 2, 3, 4 ɢ 5 ɨɛɨɪɨɬɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 

 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɬɟɱɟɧɢɟ 4,5 ɦɢɧɭɬ. ȼɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ 

ɨɝɪɚɧɢɱɟɧɨ ɨɛɴёɦɨɦ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ɉɪɨɫɥɟɠɢɜɚɟɬɫɹ ɫɜɹɡɶ ɢɡɦɟɧɟɧɢɹ 

ɞɥɢɧɵ ɞɭɝɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɪɚɫɩɥɚɜɚ ɨɬ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ.  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɨɜ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɩɨɫɥɟ ɡɚɩɭɫɤɚ 

ɭɫɬɚɧɨɜɤɢ, ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɯɨɥɨɞɧɵɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ, ɪɚɫɩɥɚɜ 

ɦɝɧɨɜɟɧɧɨ ɤɪɢɫɬɚɥɥɢɡɨɜɚɥɫɹ.  

ɉɟɪɜɵɟ ɤɪɢɜɵɟ, ɩɪɢ ɨɬɫɱёɬɟ ɫɧɢɡɭ, ɥɟɠɚɬ ɧɢɠɟ ɥɢɧɢɢ «ɫɨɥɢɞɭɫɚ». 

ɋɜɹɡɚɧɨ ɷɬɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɤɨɧɬɚɤɬɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɜɵɥɢɜɚɟɦɨɝɨ ɢɡ 

ɞɨɡɚɬɨɪɚ, ɫ ɯɨɥɨɞɧɵɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ ɪɚɫɩɥɚɜ ɦɝɧɨɜɟɧɧɨ ɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ. 

ɉɨɷɬɨɦɭ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɭɝɨɥ ɡɚɬɜɟɪɞɟɜɚɧɢɹ φs ɢɦɟɟɬ 

ɧɟɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ. ɋ ɤɚɠɞɵɦ ɨɛɨɪɨɬɨɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ, ɩɨ ɦɟɪɟ ɟɝɨ ɧɚɝɪɟɜɚ 

φs ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
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3.3 ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 

ɤɨɦɩɶɸɬɟɪɧɵɦ ɪɚɫɱɟɬɨɦ 

 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɫɪɚɜɧɢɜ ɢɯ ɫ 

ɪɚɫɱёɬɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɧɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ, ɩɪɨɫɥɟɠɢɜɚɥɨɫɶ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɡɚɜɢɫɢɦɨɫɬɟɣ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɚɞɟɤɜɚɬɧɨɫɬɶ ɦɨɞɟɥɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ 

ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ. 

Ⱦɥɹ ɫɩɥɚɜɚ ȺɄ-12 ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɩɭɫɬɹ Ĳ=75 ɫɟɤɭɧɞ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɭɝɨɥ φs=33°, ɩɪɢ Ĳ=155 ɫɟɤɭɧɞ  φs=57°, ɩɪɢ Ĳ=218 ɫɟɤɭɧɞ  φs=97°. ɉɪɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɬɨɦ ɠɟ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ φs=40°, φs=74°, ɢ φs=116°.  

Ⱦɥɹ ɫɩɥɚɜɚ ȺȾ-31 ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɩɭɫɬɹ Ĳ=75 ɫɟɤɭɧɞ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɭɝɨɥ φs=48°, ɩɪɢ Ĳ=155 ɫɟɤɭɧɞ  φs=95°, ɩɪɢ Ĳ=218 ɫɟɤɭɧɞ  φs=157°. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɬɨɦ ɠɟ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ φs=51°, φs=106°, ɢ φs=161°.  

Ⱦɥɹ ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɩɭɫɬɹ Ĳ=75 ɫɟɤɭɧɞ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɭɝɨɥ φs=33°, ɩɪɢ Ĳ=155 ɫɟɤɭɧɞ  φs=73°, ɩɪɢ Ĳ=218 ɫɟɤɭɧɞ  φs=117°. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ ɬɨɦ ɠɟ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ φs=48°, φs=95°, ɢ φs=152°. 

Ɋɚɫɯɨɠɞɟɧɢɹ ɜ ɢɡɦɟɧɟɧɢɢ ɭɝɥɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ φs ɦɟɠɞɭ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɢ 

ɪɚɫɱёɬɨɦ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫɜɹɡɚɧɵ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɧɟɨɛɯɨɞɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ «ɫɨɥɢɞɭɫɚ» ɨɩɪɟɞɟɥɹɥɚɫɶ ɜɨ ɜɫɟɦ ɫɟɱɟɧɢɢ 

ɤɪɢɫɬɚɥɥɢɡɭɸɳɟɝɨɫɹ ɦɟɬɚɥɥɚ, ɚ ɧɟ ɜ ɨɞɧɨɣ ɬɨɱɤɟ, ɤɚɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɥɨ ɩɪɢ 

ɡɚɦɟɪɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɪɦɨɩɚɪɨɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ. 

 

3.4. ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 3 

 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɛɵɥɨ 

ɩɪɨɜɟɞɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɩɪɨɰɟɫɫɟ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ.  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɫɩɥɚɜɨɜ ȺɄ-12, ȺȾ-31 ɢ 

ɱɢɫɬɨɝɨ ɚɥɸɦɢɧɢɹ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ ɨɬ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɭɫɬɚɧɨɜɤɢ.  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

ɤɚɱɟɫɬɜɟɧɧɨɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɱɬɨ 

ɩɨɞɬɜɟɪɠɞɚɟɬ ɚɞɟɤɜɚɬɧɨɫɬɶ ɦɨɞɟɥɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɚɬɟɧɬ ɧɚ 

«ɍɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ». Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ 

ɪɚɛɨɬɟ ɫ ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɜɟɫɬɢ ɭɫɬɚɧɨɜɤɭ ɧɚ 

ɫɬɚɰɢɨɧɚɪɧɵɣ ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ.  
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4. Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

4.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɨɤ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ 

 

4.1.1 ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɨɣ 

 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 

ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ, 

ɭɱɢɬɵɜɚɸɳɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ɉɪɟɞɥɨɠɟɧɚ 

ɫɥɟɞɭɸɳɚɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɭɫɬɚɧɨɜɤɢ: 

– ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɭɝɨɨɛɪɚɡɧɨɝɨ ɫɟɝɦɟɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɦɟɟɜɢɤ-

ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢɡ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 1 ɦɦ, ɨɛɟɫɩɟ-ɱɢɜɚɸɳɢɣ ɬɪɟɛɭɟɦɵɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɞɭɝɨɨɛɪɚɡɧɨɝɨ ɫɟɝɦɟɧɬɚ ɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɭɬɤɚ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɦɚɬɪɢɰɵ (ɪɢɫɭɧɨɤ 4.1); 

– ɜ ɤɨɪɩɭɫɟ ɪɹɞɨɦ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 

ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɤɚɧɚɥɵ (ɲɢɪɢɧɨɣ 5 ɦɦ, ɜɵɫɨɬɨɣ 10 ɦɦ) ɢɡ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 1 

ɦɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɤɨɪɩɭɫɚ ɢ ɫɢɫɬɟɦɵ 

ɜɪɚɳɟɧɢɹ ɭɫɬɚɧɨɜɤɢ; 

– ɦɟɠɞɭ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ ɢ ɩɨɞɲɢɩɧɢɤɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɢɡɨɥɹɰɢɨɧɧɚɹ ɩɪɨɫɥɨɣɤɚ ɢɡ ɨɤɫɢɞɧɨɣ ɤɟɪɚɦɢɤɢ ɬɨɥɳɢɧɨɣ 10 ɦɦ. [39] 

ȼɵɜɨɞɵ 

1. ɉɪɟɞɥɨɠɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɞɜɭɯɡɨɧɧɨɣ ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɤɚɪɭɫɟɥɶɧɵɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɪɚɡɥɢɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɨɬɜɨɞɚ ɬɟɩɥɨɬɵ ɨɬ ɟɟ 

ɷɥɟɦɟɧɬɨɜ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɡɦɟɟɜɢɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɞɭɝɨɨɛɪɚɡɧɨɦ ɫɟɝɦɟɧɬɟ, 

ɢ ɤɨɥɶɰɟɜɵɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɤɚɧɚɥɨɜ ɜ ɤɨɪɩɭɫɟ. 
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2. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ, 

ɭɱɢɬɵɜɚɸɳɚɹ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɮɢɡɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɢ ɩɚɪɚɦɟɬɪɵ ɩɪɢɦɟɧɹɟɦɨɝɨ ɯɥɚɞɚɝɟɧɬɚ. 

3. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɭɱɟɧɵ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ 

ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɣ ɪɟɠɢɦ ɨɬɜɨɞɚ ɬɟɩɥɨɬɵ 

ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɨɬ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɢ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɞɨɡɚɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɬɚɛɢɥɢɡɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɥɢɬɶɟ-

ɩɪɟɫɫɨɜɚɧɢɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ȺɄ-12 ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ 

ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

                   

 

 

1 – ɡɦɟɟɜɢɤ-ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 2 – ɞɭɝɨɨɛɪɚɡɧɵɣ ɫɟɝɦɟɧɬ ɫ ɦɚɬɪɢɰɟɣ; 3 – ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ; 

4, 5 – ɤɨɥɶɰɟɜɵɟ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɤɚɧɚɥɵ; 6 – ɤɨɪɩɭɫ 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɞɭɝɨɨɛɪɚɡɧɨɝɨ ɫɟɝɦɟɧɬɚ 

 

ɇɟɞɨɫɬɚɬɤɢ: 

1. ɋɧɢɠɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ ɪɟɠɢɦɨɦ ɩɪɨɰɟɫɫɚ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɫɜɹɡɢ ɫɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɢ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɯɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɭɫɬɚɧɨɜɤɢ. 
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2. ȼɨɡɦɨɠɧɨɫɬɶ ɨɤɢɫɥɟɧɢɹ ɡɟɪɤɚɥɚ ɪɚɫɩɥɚɜɚ ɦɟɬɚɥɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ 

ɤɚɧɚɜɤɭ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. 

3. Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɥɹ ɫɩɥɚɜɨɜ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɩɥɚɜɥɟɧɢɹ [35]. 

 

4.1.2 ɋɢɫɬɟɦɚ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦ ɯɥɚɞɚɝɟɧɬɨɦ 

 

ɇɚ ɛɚɡɟ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɨɞɨɦ Ʉɨɧɮɨɪɦ 

ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɨɥɟɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɚɩɩɚɪɚɬ [35]. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɬɨɬɢɩɨɦ 

ɡɚɤɥɸɱɚɸɬɫɹ ɜɜɟɞɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɚɱɢ ɝɚɡɚ, 

ɩɨɥɭɱɚɟɦɨɝɨ ɢɡ ɫɠɢɠɟɧɧɨɝɨ ɯɥɚɞɚɝɟɧɬɚ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ, ɚ 

ɬɚɤɠɟ ɫɧɚɛɠɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɡɚɳɢɬɧɵɦ ɤɨɪɩɭɫɨɦ, ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɹɟɬ 

ɫɨɜɦɟɫɬɢɬɶ ɨɯɥɚɠɞɟɧɢɟ ɢ ɡɚɳɢɬɭ ɤɨɥɟɫɚ-ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ ɫ ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɧɟɣ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɪɚɫɩɥɚɜɨɦ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. ȼɨɡɞɟɣɫɬɜɢɟ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɯɥɚɞɚɝɟɧɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɡɚɝɨɬɨɜɤɢ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ ɢɡ ɫɩɥɚɜɨɜ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ. 

ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɹɫɧɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. ɇɚ ɪɢɫɭɧɤɟ 4.2 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɱɟɪɟɡ ɞɨɡɚɬɨɪ 3, ɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɪɚɫɩɥɚɜ 13 ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɥɶɰɟɜɭɸ ɤɚɧɚɜɤɭ 2 ɜɪɚɳɚɸɳɟɝɨɫɹ ɤɨɥɟɫɚ-

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ 1, ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɤɨɬɨɪɨɝɨ ɡɚɬɜɟɪɞɟɜɚɟɬ ɢ ɩɨɫɬɭɩɚɟɬ ɜ 

ɤɚɦɟɪɭ ɩɪɟɫɫɨɜɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɭɸ ɫɨɩɪɹɠɟɧɢɟɦ ɤɚɧɚɜɤɢ 2 ɫ ɞɭɝɨɨɛɪɚɡɧɵɦ 

ɧɟɩɨɞɜɢɠɧɵɦ ɫɟɝɦɟɧɬɨɦ 5, ɞɨɫɬɢɝɚɹ ɜɵɫɬɭɩɚ 6, ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɜɢɠɭɳɢɣɫɹ 

ɫɥɢɬɨɤ ɡɚ ɫɱɟɬ ɚɤɬɢɜɧɵɯ ɫɢɥ ɬɪɟɧɢɹ ɪɚɫɩɪɟɫɫɨɜɵɜɚɟɬɫɹ ɩɨ ɫɟɱɟɧɢɸ ɤɚɦɟɪɵ ɢ 

ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɜ ɨɬɜɟɪɫɬɢɟ ɦɚɬɪɢɰɵ 4, ɨɛɪɚɡɭɹ ɧɚ ɜɵɯɨɞɟ ɝɨɬɨɜɨɟ ɩɪɟɫɫ-

ɢɡɞɟɥɢɟ 14, ȼ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɳɢɬɧɨɝɨ ɤɨɪɩɭɫɚ 7 ɢɡ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɚɱɢ ɝɚɡɚ, 

ɩɨɥɭɱɚɟɦɨɝɨ ɢɡ ɫɠɢɠɟɧɧɨɝɨ ɯɥɚɞɚɝɟɧɬɚ 8, ɫɧɚɛɠɟɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ 
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10, ɩɨɡɜɨɥɹɸɳɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɟ 

ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɭɸ ɩɨɞɚɱɭ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 

ɯɥɚɞɚɝɟɧɬɚ 15, ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 9 ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɨɥɥɟɤɬɨɪ 11, ɤ 

ɷɥɟɦɟɧɬɚɦ ɭɫɬɚɧɨɜɤɢ 4 ɤɨɥɟɫɭ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɭ 1, ɞɭɝɨɨɛɪɚɡɧɨɦɭ ɫɟɝɦɟɧɬɭ 5 ɢ ɜ 

ɬɨɦ ɱɢɫɥɟ ɤ ɦɟɬɚɥɥɢɱɟɫɤɨɦɭ ɪɚɫɩɥɚɜɭ 13. ɇɚɝɪɟɬɵɣ ɯɥɚɞɚɝɟɧɬ ɨɬɜɨɞɢɬɫɹ ɱɟɪɟɡ 

ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ 12. 

 

 
1 – ɤɪɢɫɬɚɥɥɢɡɚɬɨɪ; 2 – ɤɨɥɶɰɟɜɚɹ ɤɚɧɚɜɤɚ 3 – ɞɨɡɚɬɨɪ ɩɨɞɚɱɢ ɠɢɞɤɨɝɨ ɦɟɬɚɥɥɚ; 4 – ɦɚɬɪɢɰɚ; 

5 – ɞɭɝɨɨɛɪɚɡɧɵɣ ɫɟɝɦɟɧɬ; 6 – ɜɵɫɬɭɩ; 7 – ɡɚɳɢɬɧɵɣ ɤɨɪɩɭɫ; 8 – ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɢ ɝɚɡɚ, 

ɩɨɥɭɱɚɟɦɨɝɨ ɢɡ ɫɠɢɠɟɧɧɨɝɨ ɯɥɚɞɚɝɟɧɬɚ; 9 – ɩɚɬɪɭɛɨɤ; 10 – ɤɥɚɩɚɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ, 

11 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɨɥɥɟɤɬɨɪ; 12 – ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ. 

 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɦɟɬɨɞɨɦ 

Ʉɨɧɮɨɪɦ 
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Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɞɟɣɫɬɜɢɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 

ɯɥɚɞɚɝɟɧɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɡɚɝɨɬɨɜɤɢ, ɱɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɩɪɟɫɫ-ɢɡɞɟɥɢɣ ɢɡ ɫɩɥɚɜɨɜ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɞɜɚ ɩɨɞɨɛɧɵɯ ɚɩɩɚɪɚɬɚ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɫ ɜɨɞɹɧɵɦ ɢ ɝɚɡɨɜɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɚ 

ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɬɨɪɚɹ ɭɫɬɚɧɨɜɤɚ, ɜɜɢɞɭ ɟɟ ɛɨɥɶɲɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɞɨɫɬɨɢɧɫɬɜ, ɭɩɨɦɹɧɭɬɵɯ ɜɵɲɟ. 

Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɡɚɫɥɭɠɢɜɚɟɬ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɧɟɦ 

ɫɨɱɟɬɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɰɟɥɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɦɧɨɣ ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɩɪɨɫɨɜ ɨɯɥɚɠɞɟɧɢɹ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɧɚɩɪɹɠɟɧɧɵɯ ɭɡɥɨɜ 

ɭɫɬɚɧɨɜɨɤ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ. 

 

4.2 Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ 

 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɟɢɦɭɳɟɫɬɜɚɯ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɰɢɤɥ Ɋɟɧɤɢɧɚ (ɈɐɊ) ɩɪɢ ɧɚɥɢɱɢɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɨɬɵ, ɩɨɥɭɱɚɟɦɵɯ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɬɟɩɥɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɟ. ȼ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɜɨɞɹɧɨɣ 

ɩɚɪ, ɚ ɨɪɝɚɧɢɱɟɫɤɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɢɞɟɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɨɪɝɚɧɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ ɜɩɟɪɜɵɟ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɟɳɟ ɜ ɞɚɥɟɤɨɦ 1823 ɝɨɞɭ. 

ȼ ɯɨɞɟ ɩɪɨɬɟɤɚɧɢɹ ɰɢɤɥɚ, ɜ ɨɬɥɢɱɚɟ ɨɬ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɪɢɫɭɧɤɟ 

4.2, (ɩ.4.1.2) ɧɢɡɤɨɤɢɩɹɳɚɹ ɨɪɝɚɧɢɱɟɫɤɚɹ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɡɚɛɢɪɚɟɬ ɬɟɩɥɨɬɭ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɜ ɢɫɩɚɪɢɬɟɥɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɱɟɟ ɬɟɥɨ ɢɫɩɚɪɹɟɬɫɹ. ȼ ɤɥɚɫɫɢɱɟɫɤɨɦ 

ɰɢɤɥɟ ɩɚɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɫɥɟ ɢɫɩɚɪɢɬɟɥɹ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɪɚɫɲɢɪɢɬɟɥɶ. 

ɉɚɪɵ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɢɡ ɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɫɲɢɪɢɬɟɥɹ 

ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɝɞɟ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ. ɇɚɤɨɧɟɰ, ɠɢɞɤɨɟ ɪɚɛɨɱɟɟ 

ɬɟɥɨ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɢɫɩɚɪɢɬɟɥɶ, ɢ ɩɪɨɰɟɫɫ ɫɧɨɜɚ 

ɩɨɜɬɨɪɹɟɬɫɹ. 



52 
 

ɏɨɬɹ ɫɬɨɢɦɨɫɬɶ ɨɛɵɱɧɨɝɨ ɩɚɪɨɜɨɝɨ ɰɢɤɥɚ Ɋɟɧɤɢɧɚ ɧɢɠɟ, ɱɟɦ ɭ ɈɐɊ 

ɫɩɨɫɨɛɧɨɫɬɶ ɈɐɊ ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɭɬɢɥɢɡɢɪɭɟɦɨɝɨ ɬɟɩɥɚ 

ɞɟɥɚɟɬ ɟɝɨ ɥɭɱɲɟɣ ɬɟɯɧɨɥɨɝɢɟɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɢɡɤɨ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɨɬɵ. ȿɳɟ ɨɞɧɨ ɜɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɈɐɊ ɧɚɞ ɨɛɵɱɧɵɦ 

ɰɢɤɥɨɦ Ɋɟɧɤɢɧɚ ɷɬɨ ɬɢɩ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɠɢɞɤɨɫɬɢ, ɢɦɟɸɬ ɛɨɥɟɟ 

ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢɫɩɚɪɟɧɢɹ, ɱɟɦ ɭ ɜɨɞɵ, ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɩɟɪɟɝɪɟɜɚ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɬɵ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɡɨɧɟ 

ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ. 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɬɨɪɢɱɧɨɝɨ ɬɟɩɥɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɪɚɛɨɬɚɧɧɭɸ ɭɫɬɚɧɨɜɤɭ ɨɯɥɚɠɞɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɵɦ 

ɯɥɚɞɚɝɟɧɬɨɦ. 

ɉɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ (ɪɢɫɭɧɨɤ 4.3) ɩɪɨɢɫɯɨɞɢɬ ɡɚ 

ɫɱɟɬ ɯɥɚɞɚɝɟɧɬɚ (ɮɪɟɨɧɚ), ɩɨɞɚɜɚɟɦɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɧɚɫɨɫɨɦ ɜ ɜɢɞɟ 

ɠɢɞɤɨɫɬɢ ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ȼ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ 1 

ɯɥɚɞɚɝɟɧɬ ɜɛɢɪɚɹ ɜ ɫɟɛɹ ɬɟɩɥɨ ɢɫɩɚɪɹɟɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɝɪɟɬɵɣ ɝɚɡɨɨɛɪɚɡɧɵɣ 

ɯɥɚɞɚɝɟɧɬ ɜɵɯɨɞɢɬ ɢɡ ɭɫɬɚɧɨɜɤɢ, ɝɚɡ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ 2 ɢ ɩɨɫɬɭɩɚɟɬ ɜ 

ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɚɩɩɚɪɚɬ 3, ɝɞɟ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ. ɉɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ 

ɨɯɥɚɠɞɟɧɧɵɣ ɠɢɞɤɢɣ ɯɥɚɞɚɝɟɧɬ ɩɨɫɬɭɩɚɟɬ ɜ ɪɟɫɢɜɟɪ 4 ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 5 ɨɩɹɬɶ 

ɩɨɞɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɭ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɜ ɧɟɟ 

ɜɜɟɞɟɧɵ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚ ɫɟɩɚɪɚɬɨɪ ɢ ɪɟɫɢɜɟɪ, ɤɚɤ ɛɚɤ ɡɚɩɚɫɚ 

ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ, ɚ ɬɚɤɠɟ ɷɥɟɦɟɧɬɨɦ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɨɥɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɫɢɜɟɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ. ɋɟɩɚɪɚɬɨɪ ɞɨɛɚɜɥɹɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɭɞɚɥɟɧɢɹ ɠɢɞɤɨɣ 

ɮɚɡɵ ɢɡ ɩɚɪɨɜ ɮɪɟɨɧɚ ɩɨɫɥɟ ɢɫɩɚɪɢɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ 

ɜɫɟɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɨɜɤɢ. 
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1 – ɭɫɬɚɧɨɜɤɚ ɇɅɢɉ (ɢɫɩɚɪɢɬɟɥɶ); 2 – ɫɟɩɚɪɚɬɨɪ; 3 – ɤɨɧɞɟɧɫɚɬɨɪ (ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɚɩɩɚɪɚɬ); 

4 – ɪɟɫɢɜɟɪ; 5 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ 

 

Ɋɢɫɭɧɨɤ 4.3 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ 

ɥɢɬɶɹ ɢ ɩɪɟɫɫɨɜɚɧɢɹ 

 

Ʉɨɧɫɨɥɶɧɵɣ ɧɚɫɨɫ «Pedrollo NGA» ɫɥɭɠɢɬ ɞɥɹ ɰɢɪɤɭɥɹɰɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

ɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɟɝɨ ɞɚɜɥɟɧɢɹ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɢɫɩɚɪɢɬɟɥɶ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɚɪɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɥɢɬɶɹ ɢ 

ɩɪɟɫɫɨɜɚɧɢɹ ɜ ɤɨɬɨɪɭɸ ɩɨɞɜɨɞɢɬɫɹ ɬɟɩɥɨ ɜ ɜɢɞɟ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɢ 

ɨɬɜɨɞɢɬɫɹ ɢɫɩɚɪɹɸɳɢɦɫɹ ɜ ɯɨɞɟ ɬɟɩɥɨɨɛɦɟɧɚ ɮɪɟɨɧɨɦ. ɉɪɢ ɷɬɨɦ ɬɟɩɥɨɨɛɦɟɧ 

ɩɪɨɬɟɤɚɟɬ ɜ ɤɨɠɭɯɨɬɪɭɛɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ, ɝɞɟ ɝɚɡɨɨɛɪɚɡɧɨɟ ɪɚɛɨɱɟɟ 

ɬɟɥɨ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɨɠɭɯ ɢ, ɨɬɞɚɜɚɹ ɬɟɩɥɨ ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɱɟɪɟɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɦɟɟɜɢɤ ɩɪɨɬɨɱɧɨɣ ɜɨɞɟ, ɫɠɢɠɚɟɬɫɹ ɢ ɜɵɜɨɞɢɬɫɹ ɜ ɜɢɞɟ 

ɤɨɧɞɟɧɫɚɬɚ. ɇɚɝɪɟɬɚɹ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ, 
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ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɡɚɜɨɞɫɤɢɯ ɛɵɬɨɜɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɩɨɞɫɭɲɤɢ ɢɥɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɜ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɪɚɫɩɥɚɜɚ.  

Ʉɚɤ ɜɢɞɧɨ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɰɢɤɥɚ Ɋɟɧɤɢɧɚ, ɩɪɟɞɥɚɝɚɟɦɚɹ 

ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɪɚɫɲɢɪɢɬɟɥɹ, ɬ.ɟ. 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɜɪɚɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɯɥɚɞɚɝɟɧɚ 

ɬɚɤɠɟ ɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

 

4.3 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

 

4.3.1 ȼɵɛɨɪ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 

 

ɇɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɪɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɫ 

ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɨɝɪɚɧɢɱɧɨɣ ɤɪɢɜɨɣ («ɫɭɯɢɟ» ɠɢɞɤɨɫɬɢ), ɤɨɬɨɪɵɟ ɩɨɫɥɟ 

ɪɚɫɲɢɪɟɧɢɹ ɢɦɟɸɬ ɫɬɟɩɟɧɶ ɫɭɯɨɫɬɢ ɪɚɜɧɭɸ ɟɞɢɧɢɰɟ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɢɫɩɚɪɟɧɢɹ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɡɚɜɢɫɢɬ ɩɨɥɧɨɬɚ 

ɭɬɢɥɢɡɚɰɢɢ. 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢɫɩɨɥɶɡɭɟɦ ɩɪɟɞɥɨɠɟɧɧɵɣ ɜ ɪɚɛɨɬɟ [23] 

ɨɩɪɟɞɟɥɢɬɟɥɶ ɈɉɊ. ɈɉɊ – ɷɬɨ ɜɫɟɨɛɴɟɦɥɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɜɚɠɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɈɐɊ. Ɉɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɱɢɬɵɜɚɟɬ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɬɢɥɢɡɚɰɢɢ ɬɪɟɯ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɫ 

ɦɚɫɫɨɜɵɦ ɪɚɫɯɨɞɨɦ 1 ɤɝ/ɫ, ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɬɵ 120 °ɋ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɧɞɟɧɫɚɰɢɢ 30 °ɋ, ɩɪɨɜɟɞɟɧɧɵɟ ɩɨ ɦɟɬɨɞɢɤɟ [23], ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4.1.ɂɡ ɬɚɛɨɢɰɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɬɪɢ ɪɚɛɨɱɢɯ ɬɟɥɚ ɢɦɟɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 

ɈɉɊ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɈɉɊ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɢɫɩɚɪɟɧɢɹ 90 °ɋ ɞɥɹ ɮɪɟɨɧɚ R142b. Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɷɬɢ ɬɪɢ ɮɪɟɨɧɚ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ (ɬɚɛɥɢɰɚ 

4.2) ȼɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ 

ɹɜɥɹɟɬɫɹ ɮɪɟɨɧ R142b ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɫɵɳɟɧɢɹ 92 °ɋ. 
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Ɍɚɛɥɢɰɚ 4.1.- Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɬɢɥɢɡɚɰɢɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɚɛɨɱɢɯ 
                       ɬɟɥ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɫɩɚɪɟɧɢɹ 90 °ɋ 
 

Ɇɚɪɤɚ 
ɪɚɛɨɱɟɝɨ 

ɬɟɥɚ 

𝑇ɢɫɩ, 

°ɋ 
Δℎ, 

кДжкг  r, 
кДжкг  ɈɉɊ 

qɭɬ, 

ɤȼɬ/ɤɝ 

Ɋ, 

ɤȼɬ/ɤɝ 
Qmax , % 

R142b 90 191,25 61,13 0,2 293,3 31,4 100 

R12 90 181,44 69,68 0,1 293,3 29,3 100 

R245fa 90 180,2 61,13 0,2 293,3 30,8 100 

 

Ɍɚɛɥɢɰɚ 4.2 – ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
                         ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɫ ɧɚɢɥɭɱɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
 

ɉɨɤɚɡɚɬɟɥɶ R142b R12 R245fa 
ɏɢɦɢɱɟɫɤɚɹ 

ɮɨɪɦɭɥɚ 
Ⱦɢɮɬɨɪɯɥɨɪɷɬɚɧ 

C2F2ClH3 
Ⱦɢɮɬɨɪɞɢɯɥɨɪɦɚɬɚɧ 

CF2Cl2 
Ƚɢɞɪɨɮɬɨɪɭɝɥɟɪɨɞ 

HFC 
Ɉɡɨɧ 
ɪɚɡɪɭɲɚɸɳɢɣ 
ɩɨɬɟɧɰɢɚɥ (ODP) 

0,065 0,9 0,082 

ɉɨɬɟɧɰɢɚɥ 
ɝɥɨɛɚɥɶɧɨɝɨ 
ɩɨɬɟɩɥɟɧɢɹ 
(GWP) 

2000 8500 1300 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 3 4 3 
Ɍɟɦɩɟɪɚɬɭɪɚ 
ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧ
ɢɹ, 0ɋ 

590 330 567 

ɉɪɟɞɟɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ, 0ɋ 

92 91 91 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɢ 
ɩɪɟɞɟɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɚɫɵɳɟɧɢɹ, 
ɤȼɬ/ɤɝ 

31,412 29,3 30,802 
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4.3.2 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɨɪɚ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɛɵɥ ɜɵɛɪɚɧ 

ɞɜɭɯɯɨɞɨɜɨɣ ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɚɩɩɚɪɚɬ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

ɇ = 3 ɦ – ɞɥɢɧɚ ɬɪɭɛɨɤ; 

D = 800 ɦɦ – ɞɢɚɦɟɬɪɨɦ ɤɨɠɭɯɚ; 

d = 25ɯ2 ɦɦ – ɞɢɚɦɟɬɪ ɜɧɭɬɪɟɧɧɢɯ ɬɪɭɛɨɤ; 

F  104 ɦ² – ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɛɦɟɧɚ; 

n = 442 – ɱɢɫɥɨ ɬɪɭɛɨɤ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɛɪɚɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɫɞɟɥɚɧ 

ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɲɬɭɰɟɪɨɜ ɢ ɬɪɭɛɧɨɣ 

ɪɟɲɟɬɤɢ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɪɩɭɫɚ, ɮɥɚɧɰɚ ɢ ɤɪɵɲɤɢ ɚɩɩɚɪɚɬɚ. 

ȼɵɩɨɥɧɟɧ ɱɟɪɬɟɠ ɤɨɧɞɟɧɫɚɬɨɪɚ (ɉɪɢɥɨɠɟɧɢɟ Ȼ). 

 

4.3.3 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɨɚ 

 

Ⱦɥɹ ɰɢɪɤɭɥɹɰɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɤɨɧɬɭɪɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɜɵɛɪɚɧ 

ɤɨɧɫɨɥɶɧɵɣ ɧɚɫɨɫ «Pedrollo NGA-1Ⱥ». 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 21 ɦ3/ɱ; 

ɇɚɩɨɪ – 12 ɤɝɫ/ɫɦ2; 

Ɇɨɳɧɨɫɬɶ – 0,75 ɤȼɬ; 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ – 2900 ɨɛ/ɦɢɧ.; 

ɑɚɫɬɨɬɚ – 50 Ƚɰ. 

 

4.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 4 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɪɟɡɭɥɶɬɚɬɵ: 

1. ɂɡɭɱɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɥɢɬɶɹ ɢ 
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ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ ɞɚɜɥɟɧɢɟɦ; 

2. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ ɜ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ;  

3. Ɋɚɡɪɚɛɨɬɚɧɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɫɢɫɬɟɦɚ, ɢɫɩɨɥɶɡɭɸɳɚɹ 

ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɭɸ ɬɟɩɥɨɬɭ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 

ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ. ɉɪɟɞɥɨɠɟɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɜ ɭɫɬɚɧɨɜɤɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ 

ɰɢɤɥ Ɋɟɧɤɢɧɚ: ɨɯɥɚɠɞɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɇɅɢɉ ɠɢɞɤɢɦ ɯɥɚɞɚɝɟɧɬɨɦ, ɚ ɡɚɬɟɦ 

ɨɬɛɨɪ ɜɬɨɪɢɱɧɨɣ ɬɟɩɥɨɬɵ ɭ ɩɟɪɟɯɨɞɹɳɟɝɨ ɜ ɝɚɡɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ ɯɥɚɞɚɝɟɧɬɚ, 

ɡɚ ɫɱɟɬ ɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜɨ ɜɧɟɲɧɟɦ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ (ɤɨɧɞɟɧɫɚɬɨɪɟ). 

4. ȼɵɩɨɥɧɟɧ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɧɞɟɧɫɚɬɨɪɚ ɩɪɢ 

ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɜ ɤɚɱɟɫɬɜɟ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɯɥɚɞɚɝɟɧɬɚ (ɪɚɛɨɱɟɝɨ ɬɟɥɚ) ɮɪɟɨɧ R142b. Ⱦɥɹ ɩɪɟɞɥɨɠɟɧɧɨɣ 

ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɨɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɝɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

1. ɂɡɭɱɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɥɢɬɶɹ ɢ 

ɨɛɪɚɛɨɬɤɢ ɦɟɬɚɥɥɨɜ ɞɚɜɥɟɧɢɟɦ; 

2. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Ansys ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɸɦɢɧɢɹ ɢ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜ ɭɫɬɚɧɨɜɤɟ ɇɅɢɉ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɨɦ; 

3. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢɦɟɸɳɢɯɫɹ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɢ ɪɚɫɱɟɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɚɥɸɦɢɧɢɹ ɢ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ.  

4. ɇɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɢ ɞɚɧɧɵɯ ɩɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɟɟ ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ɪɚɡɪɚɛɨɬɚɧɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɫɢɫɬɟɦɚ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɭɸ 

ɬɟɩɥɨɬɭ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ. ȼ ɭɫɬɚɧɨɜɤɟ 

ɨɪɝɚɧɢɡɭɟɬɫɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɰɢɤɥ Ɋɟɧɤɢɧɚ: ɨɯɥɚɠɞɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɇɅɢɉ 

ɠɢɞɤɢɦ ɨɪɝɚɧɢɱɟɫɤɢɦ ɯɥɚɞɚɝɟɧɬɨɦ, ɚ ɡɚɬɟɦ ɨɬɛɨɪ ɜɬɨɪɢɱɧɨɣ ɬɟɩɥɨɬɵ ɭ 

ɩɟɪɟɯɨɞɹɳɟɝɨ ɜ ɝɚɡɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ ɯɥɚɞɚɝɟɧɬɚ, ɡɚ ɫɱɟɬ ɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜɨ 

ɜɧɟɲɧɟɦ ɬɟɩɥɨɨɛɦɟɧɧɨɦ ɚɩɩɚɪɚɬɟ (ɤɨɧɞɟɧɫɚɬɨɪɟ). 

5. ȼɵɩɨɥɧɟɧ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɧɞɟɧɫɚɬɨɪɚ ɩɪɢ 

ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɇɅɢɉ. ȼ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɯɥɚɞɚɝɟɧɬɚ (ɪɚɛɨɱɟɝɨ ɬɟɥɚ) ɜɵɛɪɚɧ ɮɪɟɨɧ R142b. Ⱦɥɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɨɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɤɨɧɞɟɧɫɚɬɨɪɚ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɋɚɫɯɨɞ ɝɚɡɚ - 15 ɬ/ɱɚɫ; 

ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ - 100°ɋ; 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɵɯɨɞɟ - 30°ɋ; 

ɇɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ - 20°ɋ; 

Ʉɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ - 60°ɋ; 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ – 1 Ɇɉɚ. 

 
1. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɞɟɧɫɢɪɨɜɚɧɢɹ 
 
1.1 ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɩɟɪɜɨɣ ɡɨɧɵ 
 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ 

 

Q=G1 r1                                                                                                 (Ⱥ.1) 

 

ɝɞɟ r1 - ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɤɨɧɞɟɧɫɚɰɢɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɩɪɢ Pɝɪ =11 ɤɝɫ/ɫɦ2 

      rɝɩ =2009 ɤȾɠ/ɤɝ. 

 

Q1= 
ଵହ଴଴଴ଷ଺଴଴ ·2009=8370,8 ȼɬ 

 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɞɟɧɫɚɬɚ 

 

Q2= G1 c1( tɝɪ-t2)                                                                                     (Ⱥ.2) 

 

ɝɞɟ ɫ1 = 4270 ɤȾɠ/(ɤɝ-Ʉ) – ɬɟɩɥɨɟɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ 
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tcp = 
ଵ଴଴+ଷ଴ଶ  = 65 °ɋ, 

 

Q2 = 
ଵହ଴଴ଷ଺଴଴ · 4,27(100-30) = 1245,4 ɤȼɬ 

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ 

 

Q = Q1+Q2,                                                                                             (Ⱥ.3) 

 

Q = 8370,8+1245,4 = 9616,2 ɤȼɬ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɟɦɨɣ ɠɢɞɤɨɫɬɢ 

 

G2 = 
ொ௖మ·ሺ𝑡К−𝑡ʜሻ                                                                                            (Ⱥ.4) 

 

ɝɞɟ c2 = 4180 ɤȾɠ/(ɤɝ-Ʉ) – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ 

      tcp2 = 40 °C 

 

G2 = 
ଽ଺ଵ଺,ଶ·ଵ଴యସଵ଼଴·ሺ଺଴−ଶ଴ሻ =58 ɤɝ/ɫ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ txy 

 

Q1= G2 c2( tɄ-txy),                                                                                    (Ⱥ.5) 

 

txy = 
𝐺మ·௖మ·𝑡К−ொభ𝐺మ·௖మ  = 

ହ଼·ସଵ଼଴·଺଴−଼ଷ଻଴,଼·ଵ଴యହ଼·ସଵ଼଴  = 25,5 °C                            (Ⱥ.6) 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɡɨɧɵ ɤɨɧɞɟɧɫɚɰɢɢ 

100→100 

25,5→60 

 

ΔtM = tɝɪ – t2 = 100 – 60 = 40 °C                                                            (Ⱥ.7) 

 

ΔtȻ = tɝɪ – t1 = 100 – 25,5 = 74,5 °C                                                       (Ⱥ.8) 

 𝛥𝑡Б𝛥𝑡ʛ = 
଻ସ,ହସ଴  = 1,86 < 2 → Δtɫɪ = 

𝛥𝑡Б+𝛥𝑡ʛଶ  = 
଻ସ,ହ+ସ଴ଶ  = 57,3 °C                (Ⱥ.9) 

 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɦɟɫɢ 

 

tɫɪ. ɫɦ = tɝɪ – Δtɫɪ = 100-57,3 = 42,7 °C                                                  (Ⱥ.10) 

 

Ɍɨɝɞɚ ɬɪɟɛɭɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ ɜ ɩɟɪɜɨɣ ɡɨɧɟ ɫɨɫɬɚɜɢɬ 

 

F1 = 
ொభ𝐾భ·𝛥𝑡˔˓ = 

଼ଷ଻଴,଼·ଵ଴య଼଴଴·ହ଻,ଷ  = 74,9 ɦ2                                                         (Ⱥ.11) 

 

ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɮɪɟɨɧɚ ɤ ɜɨɞɟ 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ K1 = 800 ȼɬ/(ɦ²·Ʉ) 

 

1.2 ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ ɜɬɨɪɨɣ ɡɨɧɵ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɡɨɧɵ ɨɯɥɚɠɞɟɧɢɹ 

ɤɨɧɞɟɧɫɚɬɚ 

100→30 

25,5←20 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɞɜɢɠɭɳɟɣ ɫɢɥɵ ɢ ɫɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ 

 

ΔtM = tɄ – t2Ʉ = 30 – 20 = 10 °C                                                           (Ⱥ.12) 

 

ΔtȻ = tɝɪ – t2ɇ = 100 – 25,5 = 74,5 °C                                                   (Ⱥ.13) 

 𝛥𝑡Б𝛥𝑡ʛ = 
଻ସ,ହଵ଴  = 7,5>2 → Δtɫɪ = 

𝛥𝑡Б−𝛥𝑡ʛ௟𝑛ሺ𝛥𝑡Б / 𝛥𝑡ʛሻ = 
଻ସ,ହ−ଵ଴௟𝑛ሺ଻ସ,ହ / ଵ଴ሻ = 32,1 °C  (Ⱥ.14) 

 

ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɫɬɟɣ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ K2 = 800 ȼɬ/(ɦ²·Ʉ) 

Ɍɨɝɞɚ ɬɪɟɛɭɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɢɫɩɚɪɢɬɟɥɹ ɜ ɩɟɪɜɨɣ ɡɨɧɟ ɫɨɫɬɚɜɢɬ 

 

F2 = 
ொమ𝐾మ·𝛥𝑡˔˓ = 

ଵଶସହ,ସ·ଵ଴య଼଴଴·ଷଶ,ଵ  = 22,8 ɦ2                                                         (Ⱥ.15) 

 

Ɉɛɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ ɫɨɫɬɚɜɢɬ 

 

F = F1 + F2 = 74,9 + 22,8 = 97,8 ɦ2                                                      (Ⱥ.16) 

 

ɉɨɜɟɪɯɧɨɫɬɶ ɛɥɢɡɤɭɸ ɤ ɩɨɥɭɱɟɧɧɨɣ ɛɭɞɭɬ ɢɦɟɬɶ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ 

ɜɵɫɨɬɨɣ ɬɪɭɛ ɇ=3 ɦ ɞɢɚɦɟɬɪɨɦ ɤɨɠɭɯɚ D=800 ɦɦ, ɱɢɫɥɨ ɬɪɭɛ 442/2=221, F=104 

ɦ². Ⱦɢɚɦɟɬɪ ɬɪɭɛ 25ɯ2 ɦɦ (ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ dɜ = 0,021ɦ). ɉɥɨɳɚɞɶ ɞɥɹ 

ɦɟɠɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ Sɦɬɪ 0,07  ɦ². 

 

1.3 Ɋɚɫɱɟɬ ɬɪɭɛɧɨɣ ɪɟɲɟɬɤɢ 

 

Ɇɢɧɢɦɚɥɶɧɵɣ ɲɚɝ ɦɟɠɞɭ ɬɪɭɛɚɦɢ t ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɞɚɧɧɵɦɢ: 
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t = 1,3 · dɬɪɭɛɵ = 1,3 · 0,025 = 0,0325 ɦ. ≈ 32 ɦɦ.                                (Ⱥ.17) 

 

ɝɞɟ dɬɪɭɛɵ = 25 ɦɦ. – ɞɢɚɦɟɬɪ ɬɪɭɛ 

ȼɵɛɢɪɚɟɦ ɬɢɩ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛ – ɪɚɡɜɚɥɶɰɨɜɤɨɣ. 

ɉɪɢ ɪɚɡɜɚɥɶɰɨɜɤɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ t  h 

ɝɞɟ h = dɬɪɭɛɵ + 5 ɦɦ. = 25+5 = 30 ɦɦ. 

32 ɦɦ.  30 ɦɦ., ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɑɢɫɥɨ ɪɹɞɨɜ ɬɪɭɛ, ɜ ɞɢɚɝɨɧɚɥɢ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ: 

 

m = √ሺ𝑛 −  ͳሻ/͵ = √ሺͶͶͳሻ/͵ = 12 ɲɬ.                                                   (Ⱥ.18) 

 

ɑɢɫɥɨ ɬɪɭɛ ɜ ɞɢɚɝɨɧɚɥɢ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ: 

 

b = 2·√ሺ𝑛 − ଵሻଷ + Ͳ,ʹͷ = 2·√ሺସସଶ − ଵሻଷ + Ͳ,ʹͷ = 24 ɲɬ.                                (Ⱥ.19) 

 

1.4 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɲɬɭɰɟɪɨɜ 

 

1.4.1Ⱦɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɯɨɞɚ-ɜɵɯɨɞɚ ɜɨɞɵ 

 

d2 = √ ସ·𝐺మఘమ · గ · 𝑊                                                                                         (Ⱥ.20) 

 

ɝɞɟ W = 2 ɦ/ɫ - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 

 

d2 = √ ସ·ହ଼ଽଽଶ · ଷ,ଵସ · ଶ = 0,2 ɦ. 

 

ɉɪɢɧɢɦɚɟɦ 250 ɦɦ. 
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1.4.2 Ⱦɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɯɨɞɚ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɮɪɟɨɧɚ 

 

d1ɭ = √ ସ·𝐺భఘу · గ · 𝑊                                                                                     (Ⱥ.21) 

 

ɝɞɟ W = 20 ɦ/ɫ - ɩɪɢɧɹɥɢ ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɮɪɟɨɧɚ 

 

d1ɜɯ = √ ସ·𝐺భఘу · గ · 𝑊 = √ ସ·ସ,ଵ଻ହ,ହଶ · ଷ,ଵସ · ଶ଴ = 0,22 ɦ.                                      (Ⱥ.22) 

 

ɝɞɟ y = 5,52 ɤɝ/ɦ³ - ɩɥɨɬɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɮɪɟɨɧɚ 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɲɬɭɰɟɪɚ 250 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɵɯɨɞɚ ɤɨɧɞɟɧɫɚɬɚ ɮɪɟɨɧɚ 

 

d1ɜɵɯ = √ ସ·𝐺భఘమ · గ · 𝑊 = √ ସ·ସ,ଵ଻଼଼଻ · ଷ,ଵସ · ଵ = 0,073 ɦ.                                     (Ⱥ.23) 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɲɬɭɰɟɪɚ 100 ɦɦ. 

 

1.5 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 

1.5.1 ɐɢɥɢɧɞɪɢɱɟɫɤɢɟ ɨɛɟɱɚɣɤɢ 

 

ȼɵɛɢɪɚɟɦ ɯɪɨɦɧɢɤɟɥɟɜɭɸ ɫɬɚɥɶ ɏ18ɇ10Ɍ ȽɈɋɌ 52857.1-2007 

ɇɚɢɛɨɥɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɜ ɚɩɩɚɪɚɬɟ t 100 °C; 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 
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[ı] = ηmin (
ோ𝑒೗𝑡𝑛𝑇/  ɢɥɢ 

ோ𝑝బమ𝑛𝑇/ ;  ோ೘𝑖೗𝑛𝐵 ;  ோ೘భబ𝑛Д ; ோ𝑝భబ𝑛೙ ሻ                                    (Ⱥ.24) 

 

ɝɞɟ Relt = 202 Ɇɉɚ - ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ; 

Rp02 = 308 Ɇɉɚ- ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɥɨɜɧɨɝɨ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ ɩɪɢ 

ɨɫɬɚɬɨɱɧɨɦ ɭɞɥɢɧɟɧɢɢ 0,2% ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ; 

Rmil = 471 Ɇɉɚ - ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

(ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ) ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ; 

Rm10 = 202 Ɇɉɚ - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ ɡɚ 10n 

ɱɚɫɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ; 

Rp10 - ɫɪɟɞɧɢɣ 1%-ɧɵɣ ɩɪɟɞɟɥ ɩɨɥɡɭɱɟɫɬɢ ɡɚ 10n ɱɚɫɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ; 

nT = 1,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ; 

nȼ = 2,4 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɜɪɟɦɟɧɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ; 

nȾ = 1,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɟɞɟɥɭ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ; 

nn = 1 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɟɞɟɥɭ ɩɨɥɡɭɱɟɫɬɢ 

 

[ı] = ηmin (
ଶ଴ଶଵ,ହ  ɢɥɢ 

ଷ଴଼ଵ,ହ ;  ସ଻ଵଶ,ସ ;  ଶ଴ଶଵ,ହ ; ଵ଺ଽଵ ሻ 

 

[ı] = 134,7 Ɇɉɚ 

 

ɉɪɢɛɚɜɤɚ ɤ ɬɨɥɳɢɧɚɦ ɫ = ɫ1 + ɫ2 + ɫ3 

ɋ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɢ ɫɬɟɩɟɧɢ ɤɨɪɪɨɡɢɢ ɩɪɢɦɟɦ 

ɩɪɢɛɚɜɤɭ 2ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɩɪɢ 100% ɤɨɧɬɪɨɥɟ ɫɜɚɪɧɨɝɨ ɲɜɚ 

  0,95 ɪɭɱɧɚɹ ɞɭɝɨɜɚɹ ɷɥɟɤɬɪɨɫɜɚɪɤɚ. 
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1.5.2 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɤɨɠɭɯɚ ɞɥɹ ɦɟɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 

Ɋɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ 

 

δ = 
𝑝 · 𝐷ଶ · 𝜑 · [𝜎]  +  𝑐௞ = 

ଵ,ଵ · ଴,଼ଶ · ଴,ଽହ · ଵଷସ,଻  +  ʹ · ͳͲ−ଷ = 5,5·10-3 ɦ.      (Ⱥ.25) 

 

ɂɫɩɨɥɧɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ   6 ɦɦ. 

ɉɪɨɜɟɪɤɚ 

 𝛿−௖ೖ𝐷  = 
ሺ଺−ଵሻ·ଵ଴−య଴,଼  = 0,0063<0,1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                        (Ⱥ.26) 

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɞɚɜɥɟɧɢɟ 

 

[p] = 
ଶ·𝜑·[𝜎]·ሺ𝛿−௖ೖሻ𝐷+𝛿−௖ೖ  = 

ଶ·଴,ଽହ·ଵଷସ,଻·ሺ଺−ଵሻ·ଵ଴−య଴,଼+ሺ଺−ଵሻ·ଵ଴−య  = 1,26 Ɇɉɚ                (Ⱥ.27) 

 

p/[p] = 1,1 / 1,26 = 0,88  < 1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                                 (Ⱥ.28) 

 

1.5.3 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɞɥɹ ɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

 

Ɋɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ 

 

δ = 
𝑝 · 𝐷ଶ · 𝜑 · [𝜎]  +  𝑐௞ = 

଴,ସ · ଴,଴ଶଵଶ · ଴,ଽହ · ଵଷସ,଻  +  ͳ · ͳͲ−ଷ = 1,03·10-3 ɦ.    (Ⱥ.29) 

 

ɂɫɩɨɥɧɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ   2 ɦɦ. 
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ɉɪɨɜɟɪɤɚ 

 𝛿−௖ೖ𝐷  = 
ሺଶ−ଵሻ·ଵ଴−య଴,଴ଶଵ  = 0,047<0,1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                          (Ⱥ.30) 

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɞɚɜɥɟɧɢɟ 

 

[p] = 
ଶ·𝜑·[𝜎]·ሺ𝛿−௖ೖሻ𝐷+𝛿−௖ೖ  = 

ଶ·଴,ଽହ·ଵଷସ,଻·ሺଶ−ଵሻ·ଵ଴−య଴,଴ଶଵ+ሺଶ−ଵሻ·ଵ଴−య  = 11,6 Ɇɉɚ                (Ⱥ.31) 

 

p/[p] = 0,4 / 11,6 = 0,034 < 1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                                (Ⱥ.32) 

 

1.5.4 Ɋɚɫɱɟɬ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɞɧɢɳ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɞɧɢɳɚ ɨɬɜɟɪɫɬɢɹɦɢ 

 

φ0 = 
𝐷−ௗబ𝐷  = 

଴,଼−଴,ଶହ଴,଼  = 0,69                                                                    (Ⱥ.33) 

 

ȿɫɥɢ 0 < ɲ , ɬɨ 0   = 0,75 

Ɋɚɛɨɱɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɤɪɵɲɤɢ (ɞɧɢɳɚ) 

 

[ı]/p = 148 / 0,101 = 1461 > 25 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                           (Ⱥ.34) 

 

δ = 
𝑝 · 𝐷ଶ · 𝜑 · [𝜎]  +  𝑐௞ = 

଴,ସ · ଴,଼ଶ · ଴,଻ହ · ଵଷସ,଻  +  ʹ · ͳͲ−ଷ = 3,6·10-3 ɦ.      (Ⱥ.35) 

 

ɂɫɩɨɥɧɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɟɱɚɣɤɢ   4 ɦɦ. 
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ɉɪɨɜɟɪɤɚ 

 𝛿−௖ೖ𝐷  = 
ሺସ−ଵሻ·ଵ଴−య଴,଼  = 0,0038 < 0,1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                      (Ⱥ.36) 

 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɞɚɜɥɟɧɢɟ 

 

[p] = 
ଶ·𝜑·[𝜎]·ሺ𝛿−௖ೖሻ𝐷+଴,ହ·ሺ𝛿−௖ೖሻ  = 

ଶ·଴,଻ହ·ଵଷସ,଻·ሺସ−ଵሻ·ଵ଴−య଴,଼+଴,ହ·ሺସ−ଵሻ·ଵ଴−య  = 0,63 Ɇɉɚ                (Ⱥ.37) 

 

p/[p] = 0,4 / 0,63 = 0,63 < 1 ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ                                   (Ⱥ.38) 

 

1.5.5 Ɋɚɫɱɟɬ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

Ɏɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɪɚɡɴɟɦɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɨɫɬɚɜɧɵɯ 

ɱɚɫɬɟɣ ɤɨɪɩɭɫɨɜ ɢ ɤɪɵɲɟɤ. ɇɚ ɮɥɚɧɰɚɯ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɚɩɩɚɪɚɬɚɦ ɬɪɭɛɵ, 

ɚɪɦɚɬɭɪɭ. 

ȼɵɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɢɣ ɮɥɚɧɟɰ 

(ɂɫɩɨɥɧɟɧɢɟ 1 - ɫ ɝɥɚɞɤɨɣ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ.) 

Dɜɧ = 800 ɦɦ. DȻ = 895 ɦɦ. S = 12 ɦɦ. 

Ɋ = 0,4 Ɇɉɚ Dɫɪ = 857 ɦɦ. d = 22 ɦɦ. 

Dɮ = 835 ɦɦ. h = 24 ɦɦ. Z = 40 

 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ: Ɏɥɚɧɟɰ 1-800 – 0,5 ȽɈɋɌ 28759.2-90 

d  23ɦɦ.  ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ; 

dȻ  Ɇ20  ɞɢɚɦɟɬɪ ɛɨɥɬɚ. 

Ɇɚɬɟɪɢɚɥ ɞɥɹ ɛɨɥɬɚ ɋɬɚɥɶ 3 

Ɍɚɤ ɤɚɤ ɮɥɚɧɟɰ ɢɫɩɨɥɧɟɧɢɹ 1 - ɫ ɝɥɚɞɤɨɣ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, 

ɬɨ ɞɥɹ ɧɟɝɨ ɜɵɛɢɪɚɸɬ ɩɪɨɤɥɚɞɤɭ ɩɨ ɬɚɛɥ. 
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ȼ ɢɫɩɨɥɧɟɧɢɢ 1 – ɞɥɹ ɮɥɚɧɰɟɜ ɫ ɝɥɚɞɤɨɣ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɩɨ: 

Dɜɧ = 800 ɦɦ. dn = 829 ɦɦ. 

Dn = 859 ɦɦ. hn = 2 ɦɦ. 

 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ: ɉɪɨɤɥɚɞɤɚ 1 - 800 – 06 ɈɋɌ 26 – 430 – 79 

Ɏɥɚɧɰɵ ɢ ɩɪɨɤɥɚɞɤɢ, ɩɨɞɨɛɪɚɧɧɵɟ ɩɨ ɫɬɚɧɞɚɪɬɚɦ, ɜ ɪɚɫɱɟɬɟ ɧɟ 

ɧɭɠɞɚɸɬɫɹ. 

 

1.6 Ɂɚɤɥɸɱɟɧɢɟ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɛɵɥ ɜɵɛɪɚɧ ɞɜɭɯɯɨɞɨɜɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɇ = 3ɦ, ɞɢɚɦɟɬɪɨɦ ɤɨɠɭɯɚ D = 800 ɦɦ; F 104 ɦ², n = 442. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɛɪɚɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɞɟɥɚɧ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ 

ɪɚɫɱɟɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɲɬɭɰɟɪɨɜ ɢ ɬɪɭɛɧɨɣ ɪɟɲɟɬɤɢ, ɚ ɬɚɤɠɟ 

ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɪɩɭɫɚ, ɮɥɚɧɰɚ ɢ ɤɪɵɲɤɢ ɚɩɩɚɪɚɬɚ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 




