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АɎɌɈɊȿɎȿɊАɌ 
Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ: 
ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ.  
Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 
ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 
ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢ ɡɚ ɪɭɛɟɠɨɦ ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɨɡɞɚɧɢɸ 
ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɧɚ ɢɯ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɭɠɟ 
ɫɨɡɞɚɧɵ ɢ ɭɫɩɟɲɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɪɹɞɟ ɨɬɪɚɫɥɟɣ ɬɟɯɧɢɤɢ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɤɪɚɳɚɟɬɫɹ ɱɢɫɥɨ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɧɭɠɞɟɧɧɵɯ (ɚɜɚɪɢɣɧɵɯ) 
ɩɪɨɫɬɨɟɜ ɦɟɯɚɧɢɡɦɨɜ. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɯɨɞɹɬɫɹ ɩɨɤɚ ɟɳɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ. 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢɯ ɩɪɨɞɜɢɠɟɧɢɹ ɜɩɟɪɟɞ ɧɟɨɛɯɨɞɢɦɵ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɩɪɢɱɢɧ ɢ ɩɪɨɰɟɫɫɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɨɜ ɢ ɢɯ 
ɩɪɢɡɧɚɤɨɜ, ɚ ɬɚɤɠɟ, ɱɬɨ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨ, ɭɫɤɨɪɟɧɢɟ ɪɚɡɪɚɛɨɬɨɤ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɹɞɚ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɞɚɬɱɢɤɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

ɉɪɨɛɥɟɦɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɡɞɟɫɶ 
ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɧɚ Ƚɗɋ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɬɪɨɥɶ ɛɢɟɧɢɣ ɜɚɥɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚ ɧɟɤɨɬɨɪɵɯ 
ɫɬɚɧɰɢɹɯ ɭɠɟ ɪɚɛɨɬɚɸɬ ɚɧɚɥɨɝɨɜɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɛɢɟɧɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɭɤɰɢɨɧɧɵɯ ɞɚɬɱɢɤɨɜ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɢɯ ɫɢɫɬɟɦ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɧɟɫɨɜɟɪɲɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. 
Ⱦɚɥɶɧɟɣɲɟɟ ɭɥɭɱɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɭɫɬɪɨɣɫɬɜ ɤɨɧɬɪɨɥɹ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɚɧɚɥɨɝɨɜɵɯ ɩɪɢɧɰɢɩɚɯ, ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɛɵɫɬɪɨɝɨ ɢɯ 
ɭɫɥɨɠɧɟɧɢɹ, ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɯ ɪɚɡɪɚɛɨɬɤɢ ɢ ɭɞɨɪɨɠɚɧɢɹ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɹɜɢɥɢɫɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ 
ɩɚɪɚɦɟɬɪɨɜ, ɜɯɨɞɹɳɢɟ ɜ ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
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ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɦɨɧɢɬɨɪɢɧɝ ɢ ɩɟɪɟɞɚɱɭ ɧɚ 
ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɭɪɨɜɟɧɶ ɧɟɤɨɬɨɪɵɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɜɚɥɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɫɬɚɧɰɢɢ 
ɜɵɩɨɥɧɹɟɬ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɰɟɫɫ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟ 
ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ. ɉɪɢ ɷɬɨɦ ɫɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɨɪɚɛɨɬɚɧɧɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɮɨɪɦɢɪɭɸɬ 
ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨɛ ɚɦɩɥɢɬɭɞɟ ɛɢɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɚɞɚɩɬɢɜɧɵɯ ɫɪɟɞɫɬɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɨɩɪɟɞɟɥɹɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ 
ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɠɟɥɚɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ 
ɫɪɟɞɫɬɜɚ, ɪɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɟ ɬɨɥɶɤɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɧɨ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɫɢɝɧɚɥ ɜ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɜɢɛɪɚɰɢɟɣ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɩɪɟɞɥɨɠɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 
ɚ) ɂɡɭɱɟɧɢɟ ɜɢɛɪɚɰɢɢ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ; 
ɛ) Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 
ɜ) Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɤ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
ɝ) ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ 

ɫɢɧɯɪɨɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɋɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɢ ɧɚɭɱɧɵɟ 

ɩɨɥɨɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɢɧɧɨɜɚɰɢɨɧɧɨɟ ɪɟɲɟɧɢɟ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 

Аɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɢ, ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

– ɧɚ III ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗȿɄɌɊɈɋɌȺɇɐɂɂ ȼ 
XXI  ȼȿɄȿ» (ɪ.ɩ.ɑɟɪɟɦɭɲɤɢ, 2016 ɝ.); 

– ɧɚ IV ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗȿɄɌɊɈɋɌȺɇɐɂɂ ȼ 
XXI  ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2017 ɝ.). 

ɉɭɛɥɢɤɚɰɢɢ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɨɞɵ ɢɡɥɨɠɟɧɵ ɜ 2 ɩɭɛɥɢɤɚɰɢɹɯ 
ɜ ɧɚɭɱɧɵɯ ɠɭɪɧɚɥɚɯ ɢ ɢɡɞɚɧɢɹɯ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɜ ɩɟɪɟɱɟɧɶ ɪɟɚɥɢɡɭɟɦɵɯ 
ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ Ɋɂɇɐ, ISBN. 
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Ɉɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 75 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 20 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 
27 ɮɨɪɦɭɥ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 27 ɧɚɢɦɟɧɨɜɚɧɢɣ.  

Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: 
ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 
ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ. 
ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɸ 

ɩɪɨɛɥɟɦ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɬɟɨɪɢɢ ɜɢɛɪɚɰɢɣ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ, ɨɩɢɫɚɧɵ 

ɷɥɟɦɟɧɬɚɪɧɵɟ ɩɨɧɹɬɢɹ ɜɢɛɪɚɰɢɢ, ɦɟɬɨɞɵ ɟɟ ɢɡɦɟɪɟɧɢɹ ɢ ɫɢɥ ɜɵɡɵɜɚɸɳɢɟ 
ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. Ɉɩɢɫɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ, ɚ ɬɚɤɠɟ ɢɯ ɡɚɞɚɱɢ. 
ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ, ɦɟɫɬɚ ɢɯ 
ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤ ɠɟ ɩɪɢɧɰɢɩ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɜ 
ɰɢɮɪɨɜɨɣ. ɉɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ 
ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. Ɉɩɢɫɚɧɵ ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɞɟɮɟɤɬɵ, ɜɵɹɜɥɹɟɦɵɟ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɢ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɪɟɞɥɨɠɟɧɢɹ ɚɜɬɨɪɚ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɩɪɟɞɥɨɠɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ. Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ 
ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦ ɩɨ ɫɨɡɞɚɧɢɸ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 
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АɇɇɈɌАɐɂə 
 
Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
Ɉɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 75 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 20 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

27 ɮɨɪɦɭɥ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 27 ɧɚɢɦɟɧɨɜɚɧɢɣ.  
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ 

ɫɢɧɯɪɨɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 

ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɩɪɟɞɥɨɠɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 
ɚ) ɂɡɭɱɟɧɢɟ ɜɢɛɪɚɰɢɢ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ; 
ɛ) Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 
ɜ) Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɤ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
ɝ) ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 
ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɢɧɧɨɜɚɰɢɨɧɧɨɟ ɪɟɲɟɧɢɟ 

ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɜɢɛɪɚɰɢɹ, ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɚ, ɧɟɣɪɨɧɧɵɟ 

ɫɟɬɢ, ɬɟɨɪɢɹ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ. 
ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 
ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ. 
ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɸ 

ɩɪɨɛɥɟɦ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɬɟɨɪɢɢ ɜɢɛɪɚɰɢɣ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ, ɨɩɢɫɚɧɵ 

ɷɥɟɦɟɧɬɚɪɧɵɟ ɩɨɧɹɬɢɹ ɜɢɛɪɚɰɢɢ, ɦɟɬɨɞɵ ɟɟ ɢɡɦɟɪɟɧɢɹ ɢ ɫɢɥ ɜɵɡɵɜɚɸɳɢɟ 
ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. Ɉɩɢɫɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ, ɚ ɬɚɤɠɟ ɢɯ ɡɚɞɚɱɢ. 
ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ, ɦɟɫɬɚ ɢɯ 
ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤ ɠɟ ɩɪɢɧɰɢɩ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɜ 
ɰɢɮɪɨɜɨɣ. ɉɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ 
ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. Ɉɩɢɫɚɧɵ ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɞɟɮɟɤɬɵ, ɜɵɹɜɥɹɟɦɵɟ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɢ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɪɟɞɥɨɠɟɧɢɹ ɚɜɬɨɪɚ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɩɪɟɞɥɨɠɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ. Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ 
ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦ ɩɨ ɫɨɡɞɚɧɢɸ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 
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Theme of the master's thesis: The system of control and automatic diagnostics 
of the hydrounit. 

The volume of the thesis is 75 pages, contains 20 illustrations and 27 formulas. 
The list of used literature consists of 27 titles. 

The object of the study when writing the work was the system of vibration 
control and diagnostics of hydraulic units. 

The aim of the work is to analyze the existing monitoring systems and methods 
for diagnosing hydroelectric generators, to offer innovative solutions for the creation 
of a high-tech automatic diagnostic system. 

Tasks solved in the course of the work: 
A) Study of vibration in hydroelectric units; 
B) Analysis of existing monitoring and diagnostic systems; 
C) Description of methods and means of diagnostics of hydraulic units; 
D) Proposal for the creation of an automatic diagnostic system. 
Scientific novelty. In this paper, an innovative solution is proposed for use in 

automatic neural network diagnostic systems. 
Key words: hydrounit, vibration, vibrodiagnostics, neural networks, theory of 

fuzzy sets. 
The master's thesis includes: an introduction, five chapters and a conclusion. 
The introduction reveals the relevance of the study in the chosen area, 

indicating its significance. 
The first chapter is devoted to setting research tasks, describing the problems 

of monitoring and diagnostics of a hydroelectric unit. 
The second chapter is devoted to the theory of vibrations in hydraulic units, 

describes the elementary concepts of vibration, methods of measuring it and forces 
that cause vibration in hydroelectric units. 

The third chapter deals with stationary vibration control systems in 
hydroelectric units. The requirements for such systems are described, as well as their 
tasks. The principles of operation of vibration sensors, their locations, as well as the 
principle of converting an analog signal into a digital signal are described in detail. 
The review of existing systems of the control and diagnostics of hydrounits is made. 

The fourth chapter is devoted to the diagnosis of hydroelectric generators by 
vibration parameters. The general provisions of technical diagnostics of hydraulic 
units, the method for assessing the state of the hydraulic unit are described. Defects 
revealed by vibration parameters are considered in detail. 

The fifth chapter describes the author's suggestions for the implementation of 
the automatic diagnostic system. As a mathematical basis, the use of the theory of 
fuzzy sets was proposed. For the training of the diagnostic system, the use of artificial 
neural networks is suggested. 

The conclusion is devoted to the main conclusions and proposals for the 
creation of an automatic diagnostic system. 
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ȼȼȿȾȿɇɂȿ 
 
ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ.  
Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 
ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 
ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢ ɡɚ ɪɭɛɟɠɨɦ ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɨɡɞɚɧɢɸ 
ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɧɚ ɢɯ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɭɠɟ 
ɫɨɡɞɚɧɵ ɢ ɭɫɩɟɲɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɪɹɞɟ ɨɬɪɚɫɥɟɣ ɬɟɯɧɢɤɢ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɤɪɚɳɚɟɬɫɹ ɱɢɫɥɨ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɧɭɠɞɟɧɧɵɯ (ɚɜɚɪɢɣɧɵɯ) 
ɩɪɨɫɬɨɟɜ ɦɟɯɚɧɢɡɦɨɜ. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɯɨɞɹɬɫɹ ɩɨɤɚ ɟɳɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ. 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢɯ ɩɪɨɞɜɢɠɟɧɢɹ ɜɩɟɪɟɞ ɧɟɨɛɯɨɞɢɦɵ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɩɪɢɱɢɧ ɢ ɩɪɨɰɟɫɫɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɨɜ ɢ ɢɯ 
ɩɪɢɡɧɚɤɨɜ, ɚ ɬɚɤɠɟ, ɱɬɨ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨ, ɭɫɤɨɪɟɧɢɟ ɪɚɡɪɚɛɨɬɨɤ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɹɞɚ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɞɚɬɱɢɤɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ 
ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ 
ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɧɚ Ƚɗɋ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɬɪɨɥɶ ɜɢɛɪɚɰɢɢ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚ ɧɟɤɨɬɨɪɵɯ ɫɬɚɧɰɢɹɯ 
ɭɠɟ ɪɚɛɨɬɚɸɬ ɚɧɚɥɨɝɨɜɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɢɯ 
ɫɢɫɬɟɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɧɟɫɨɜɟɪɲɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ. Ⱦɚɥɶɧɟɣɲɟɟ ɭɥɭɱɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɭɫɬɪɨɣɫɬɜ 
ɤɨɧɬɪɨɥɹ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɚɧɚɥɨɝɨɜɵɯ ɩɪɢɧɰɢɩɚɯ, ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɛɵɫɬɪɨɝɨ 
ɢɯ ɭɫɥɨɠɧɟɧɢɹ, ɪɟɡɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢɯ ɪɚɡɪɚɛɨɬɤɢ ɢ ɭɞɨɪɨɠɚɧɢɹ. 
Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɩɨɹɜɢɥɢɫɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ 
ɩɚɪɚɦɟɬɪɨɜ, ɜɯɨɞɹɳɢɟ ɜ ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɦɨɧɢɬɨɪɢɧɝ ɢ ɩɟɪɟɞɚɱɭ ɧɚ 
ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɭɪɨɜɟɧɶ ɧɟɤɨɬɨɪɵɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɜɚɥɚ 
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ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɫɬɚɧɰɢɢ 
ɜɵɩɨɥɧɹɟɬ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɰɟɫɫ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟ 
ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ. ɉɪɢ ɷɬɨɦ ɫɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɪɨɪɚɛɨɬɚɧɧɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɮɨɪɦɢɪɭɸɬ 
ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨɛ ɚɦɩɥɢɬɭɞɟ ɜɢɛɪɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɪɟɞɟɥɹɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɠɟɥɚɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɫɪɟɞɫɬɜɚ, ɪɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɧɟ ɬɨɥɶɤɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɧɨ 
ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɢɝɧɚɥ ɜ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɜɢɛɪɚɰɢɟɣ 
ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦ ɫɚɦɵɦ ɨɪɝɚɧɢɡɨɜɚɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɢɛɪɚɰɢɨɧɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ. 
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1 ɋɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
ɋɟɝɨɞɧɹ ɜ ɜɟɞɭɳɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɦɟɬɨɞɨɜ 
ɢ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɚ ɢɯ ɨɫɧɨɜɟ 
ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɋɬɚɰɢɨɧɚɪɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɡɜɨɥɹɸɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ.  

ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɢɬ ɢɡ: 
- ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ; 
- ɫɢɫɬɟɦɵ ɬɟɩɥɨɤɨɧɬɪɨɥɹ; 
- ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
 ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɧɚɱɚɥɨ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣɧɨɣ 

ɫɢɬɭɚɰɢɢ ɢ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɟɟ, ɩɭɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɪɚɜɧɟɧɢɹ ɢɯ ɫ ɩɨɪɨɝɨɜɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ, ɧɨ ɷɬɨɝɨ ɧɟ ɜɫɟɝɞɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. 
ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɧɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɢɬɶ ɞɢɚɝɧɨɫɬɢɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɜɵɹɜɢɬɶ ɪɚɡɜɢɬɢɟ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ, 
ɢɦɟɧɧɨ ɡɚ ɷɬɢ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ ɢ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ.  

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɵɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɫɪɟɞɫɬɜ ɜɵɹɜɥɟɧɢɹ 
ɞɟɮɟɤɬɨɜ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɫɬɚɧɨɜɤɚɯ ɞɥɹ 
ɨɫɦɨɬɪɨɜ, ɢɫɩɵɬɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ, ɞɨɥɠɧɨ ɡɚɜɟɪɲɢɬɶɫɹ ɫɨɡɞɚɧɢɟɦ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɦɚɲɢɧ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɯ ɜɵɧɭɠɞɟɧɧɵɯ ɩɪɨɫɬɨɟɜ. 
ȼɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɛɨɥɟɟ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ 
ɨɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ.  

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ (ɋɄȺȾ) ɷɬɨ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɛɴɟɤɬɚ ɞɢɚɝɧɨɫɬɢɤɢ (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɝɢɞɪɨɚɝɪɟɝɚɬ ɢɥɢ ɟɝɨ 
ɷɥɟɦɟɧɬɨɜ), ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɤɢ, ɤɨɧɬɪɨɥɹ ɢ, ɟɫɥɢ ɧɭɠɧɨ, ɩɟɪɫɨɧɚɥɚ, 
ɝɨɬɨɜɨɝɨ ɤ ɪɟɚɥɢɡɚɰɢɢ ɢɥɢ ɪɟɚɥɢɡɭɸɳɟɝɨ ɩɪɨɰɟɫɫ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɩɨ ɡɚɞɚɧɧɵɦ ɚɥɝɨɪɢɬɦɚɦ. 

ɇɟ ɜɞɚɜɚɹɫɶ ɜ ɞɟɬɚɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɋɄȺȾ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɬɢɩɢɱɧɵɦ ɞɥɹ ɧɟɟ ɛɭɞɟɬ ɧɚɥɢɱɢɟ 
ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ: 

-ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɚɝɪɟɝɚɬɟ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ; 

-ɜɵɞɚɱɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɟɪɫɨɧɚɥɭ ɜ ɭɞɨɛɧɨɣ 
ɮɨɪɦɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦ ɨɛɴɟɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɭɬɟɦ ɩɨɞɚɱɢ ɫɢɝɧɚɥɨɜ, ɩɨɤɚɡɚ ɧɚ 
ɞɢɫɩɥɟɹɯ ɢ ɩɪɢɛɨɪɚɯ, ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɬ.ɩ.;  

- ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɩɪɚɜɨɱɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɦɚɫɫɢɜ 
(ɚɪɯɢɜ); 
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-ɨɛɪɚɳɟɧɢɹ ɜ ɚɪɯɢɜ (ɜɤɥɸɱɚɸɳɢɣ ɧɨɪɦɚɬɢɜɧɵɟ ɢ ɩɪɨɲɥɵɟ ɫɜɟɞɟɧɢɹ ɩɨ 
ɞɚɧɧɨɦɭ ɢ ɚɧɚɥɨɝɢɱɧɵɦ ɚɝɪɟɝɚɬɚɦ); 

-ɩɨɫɬɚɧɨɜɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɞɢɚɝɧɨɡɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɚɥɢɡɚɰɢɢ 
ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɷɬɚɩɨɜ; 

-ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɚɥɶɧɟɣɲɢɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ (ɨɫɦɨɬɪɨɜ, ɢɫɩɵɬɚɧɢɣ ɢ ɞɪ.) ɧɚ ɜɵɜɟɞɟɧɧɨɦ ɢɡ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɟ; 

-ɜɵɩɨɥɧɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɜɵɧɟɫɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 
ɞɢɚɝɧɨɡɚ (ɯɚɪɚɤɬɟɪɚ ɢ ɦɟɫɬɨ ɧɚɯɨɠɞɟɧɢɹ ɞɟɮɟɤɬɚ, ɫɬɟɩɟɧɢ ɟɝɨ ɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɚɝɪɟɝɚɬɚ ɢ ɬ.ɩ.). 

Ɏɭɧɤɰɢɹɦɢ ɋɄȺȾ ɹɜɥɹɸɬɫɹ:  
- ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɟɮɟɤɬɨɜ) ɨɬɛɟɥɶɧɵɯ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɚ 

ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ; 
-ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɞɚɥɶɧɟɣɲɟɣ 

ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɮɢɧɚɧɫɨɜɵɣ 
ɪɚɫɱɟɬ. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɞɫɢɫɬɟɦ: 
- ɞɢɚɝɧɨɫɬɢɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨ ɬɟɩɥɨɜɵɦ ɩɚɪɚɦɟɬɪɚɦ; 
- ɞɢɚɝɧɨɫɬɢɤɚ ɩɨ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ; 
- ɞɢɚɝɧɨɫɬɢɤɚ ɩɨ ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ, ɬɨɥɶɤɨ ɩɨ 

ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ, ɧɨ ɩɪɢ ɷɬɨɦ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɞɢɚɝɧɨɫɬɢɤɢ 
ɩɨɞɯɨɞɹɳɚɹ ɞɥɹ ɜɫɟɯ ɩɨɞɫɢɫɬɟɦ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɂɡɭɱɢɬɶ ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ; 
- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɣ; 
- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɟɬɨɞɢɤɢ ɢ ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ 

ɜɢɛɪɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ; 
- Ɉɛɨɫɧɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
- ɋɮɨɪɦɢɪɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ. 
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2 ȼɢɛɪɚɰɢɹ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ 
 
2.1 Ɉɫɧɨɜɵ ɜɢɛɪɚɰɢɢ 

 
2.1.1 ɇɟɤɨɬɨɪɵɟ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɤɨɥɟɛɚɧɢɣ 
 
ȼɨɡɧɢɤɚɸɳɢɟ ɫɢɥɵ, ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɚɝɪɟɝɚɬɚ, ɛɵɜɚɸɬ ɤɚɤ ɩɨɫɬɨɹɧɧɵɦɢ, ɬɚɤ ɢ ɩɟɪɟɦɟɧɧɵɦɢ 
ɜɨ ɜɪɟɦɟɧɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɫɢɥ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɜɢɛɪɚɰɢɢ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɚɝɪɟɝɚɬɚ, ɚ ɬɚɤɠɟ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ. ɏɚɪɚɤɬɟɪ 
ɩɪɨɹɜɥɟɧɢɹ ɫɢɥ ɪɚɡɥɢɱɟɧ ɞɥɹ ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ 
ɚɝɪɟɝɚɬɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɢ ɧɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ. 

ɍɫɬɚɧɨɜɢɜɲɟɣɫɹ ɪɟɠɢɦ - ɷɬɨ ɪɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 
ɧɚɩɨɪɟ, ɨɬɤɪɵɬɢɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɟ 
ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ȿɫɥɢ ɷɬɢ ɜɟɥɢɱɢɧɵ ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ, ɪɟɠɢɦ 
ɧɚɡɵɜɚɸɬ ɧɟɭɫɬɚɧɨɜɢɜɲɢɦɫɹ. ɂɧɚɱɟ, ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɤɚɤɨɣ-ɥɢɛɨ ɬɨɱɤɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ. 

ȼɨɡɧɢɤɚɸɳɢɟ ɫɢɥɵ ɜ ɚɝɪɟɝɚɬɟ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ, ɦɨɝɭɬ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɧɹɸɬɫɹ, ɥɢɛɨ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɩɨ ɜɟɥɢɱɢɧɟ ɢ 
ɧɚɩɪɚɜɥɟɧɢɸ. ɏɨɬɹ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ ɜɨɡɧɢɤɚɸɬ 
ɭɫɢɥɢɹ ɧɟɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɫɥɭɱɚɣɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɫ ɪɚɡɥɢɱɧɨɣ ɚɦɩɥɢɬɭɞɨɣ ɢ 
ɱɚɫɬɨɬɨɣ . Ɍɚɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ ɞɟɣɫɬɜɭɸɬ, ɧɚɩɪɢɦɟɪ, ɜ ɪɟɠɢɦɚɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɤɚɜɢɬɚɰɢɨɧɧɵɟ ɹɜɥɟɧɢɹ ɜ ɬɭɪɛɢɧɟ. ȼɢɛɪɚɰɢɹ ɚɝɪɟɝɚɬɚ ɜ 
ɰɟɥɨɦ ɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɭɡɥɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɢɯ ɫɢɥ ɧɨɫɢɬ ɯɚɪɚɤɬɟɪ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

ɇɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɪɟɠɢɦɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɞɟɣɫɬɜɢɟɦ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɫɢɥ. ȼɢɛɪɚɰɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɷɬɢɦɢ ɫɢɥɚɦɢ, ɧɨɫɢɬ ɬɚɤɠɟ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɯɚɪɚɤɬɟɪ. ɋɢɥɵ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɢɦɩɭɥɶɫɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɷɬɨɦ ɪɟɚɤɰɢɹ ɫɢɫɬɟɦɵ ɧɚ ɞɟɣɫɬɜɢɟ ɷɬɢɯ ɢɦɩɭɥɶɫɨɜ, ɬ.ɟ. ɜɢɛɪɚɰɢɹ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɷɬɢɯ ɪɟɠɢɦɚɯ, ɧɨɫɢɬ ɧɟɫɬɚɰɢɨɧɚɪɧɵɣ 
ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ. 

ɑɚɫɬɨ ɜɢɛɪɚɰɢɢ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɩɪɢ ɧɟɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ, 
ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɜɢɛɪɚɰɢɢ, ɜɨɡɧɢɤɲɢɟ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɟɠɢɦɚɯ, ɜ ɜɢɞɟ 
ɨɬɞɟɥɶɧɵɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɢɦɩɭɥɶɫɨɜ ɢɥɢ ɡɚɬɭɯɚɸɳɢɯ ɤɨɥɟɛɚɧɢɣ [1]. 

 
ɑɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɫɢɫɬɟɦɵ. Ʉɚɠɞɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɡɚɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɤɨɨɪɞɢɧɚɬ ɟɟ ɬɨɱɟɤ, ɩɨ ɤɨɬɨɪɵɦ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɬɨɱɟɤ ɫɢɫɬɟɦɵ. ɗɬɨ ɱɢɫɥɨ ɤɨɨɪɞɢɧɚɬ 
ɧɚɡɵɜɚɟɬɫɹ ɱɢɫɥɨɦ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. ȿɫɥɢ ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɢ, ɬɨ ɷɬɢ ɤɨɨɪɞɢɧɚɬɵ ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ. 

Ƚɢɞɪɨɚɝɪɟɝɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɫ ɛɟɫɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ 
ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. Ɉɞɧɚɤɨ ɞɥɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ 
ɤɨɥɟɛɚɧɢɣ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɭɩɪɨɳɟɧɧɵɟ ɫɯɟɦɵ ɫ ɤɨɧɟɱɧɵɦ ɧɟɛɨɥɶɲɢɦ 
ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ[1]. 
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ɇɚ ɥɸɛɭɸ ɤɨɥɟɛɥɸɳɭɸɫɹ ɫɢɫɬɟɦɭ ɞɟɣɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɢɥɵ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɢɥɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ. 

Ɉɛɵɱɧɨ ɫɢɥɵ ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɧɵɟ ɝɪɭɩɩɵ: 
1) ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɟ (ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ, ɦɚɫɫɚ); 
2) ɬɪɟɧɢɹ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɪɟɞɵ (ɞɢɫɫɢɩɚɬɢɜɧɵɟ ɫɢɥɵ); 
3) ɜɨɡɦɭɳɚɸɳɢɟ. 
 
ȼɢɞɵ ɤɨɥɟɛɚɧɢɣ 
ɋɜɨɛɨɞɧɵɟ ɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ ɫɢɫɬɟɦɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɛɟɡ 

ɩɟɪɟɦɟɧɧɨɝɨ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ʌɸɛɚɹ ɢɡ ɱɚɫɬɨɬ ɫɜɨɛɨɞɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɧɚɡɵɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɨɬɨɣ. Ɍɚɤ ɤɚɤ ɜ ɪɟɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɜɫɟɝɞɚ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɬɨ ɫɜɨɛɨɞɧɵɟ 
ɤɨɥɟɛɚɧɢɹ ɹɜɥɹɸɬɫɹ ɡɚɬɭɯɚɸɳɢɦɢ, ɬ.ɟ. ɤɨɥɟɛɚɧɢɹɦɢ, ɚɦɩɥɢɬɭɞɚ ɤɨɬɨɪɵɯ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜɨ ɜɪɟɦɟɧɢ. 

ȼɵɧɭɠɞɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ ɫɢɫɬɟɦɵ, ɜɵɡɜɚɧɧɵɟ ɢ 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɟ ɫɢɥɨɜɵɦ ɢɥɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ. 

Ɋɟɡɨɧɚɧɫɧɵɟ ɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ ɫɢɫɬɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 
ɫɨɜɩɚɞɟɧɢɢ (ɢɥɢ ɩɪɢɛɥɢɠɟɧɢɢ) ɱɚɫɬɨɬɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫ ɱɚɫɬɨɬɨɣ 
ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɢɫɬɟɦɵ.  

Ⱥɜɬɨɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ ɫɢɫɬɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɜɢɛɪɚɰɢɢ. ȼɨɡɛɭɠɞɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɜɨɡɧɢɤɚɟɬ ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɷɧɟɪɝɢɢ ɨɬ ɧɟ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɤɨɬɨɪɵɣ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɫɚɦɨɣ ɫɢɫɬɟɦɨɣ. 

Ʉɪɭɬɢɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɜɪɚɳɟɧɢɢ ɜɚɥɚ ɝɢɞɪɨɦɚɲɢɧɵ[1]. 

 
Ɉɫɧɨɜɧɵɟ ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ 
ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ ɤɨɥɟɛɚɧɢɣ: 
- ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɤɨɥɟɛɚɧɢɹ – ɤɨɥɟɛɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɨ ɜɪɟɦɟɧɢ; 
- ɫɥɭɱɚɣɧɵɟ –ɧɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɨ ɜɪɟɦɟɧɢ. 
Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɛɵɬɶ: 
- ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ (ɝɚɪɦɨɧɢɱɟɫɤɢɦɢ, ɩɨɥɢɝɚɪɦɨɧɢɱɟɫɤɢɦɢ); 
- ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ( ɩɨɱɬɢ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ, ɩɟɪɟɯɨɞɧɵɦɢ). 
Ʉɨɥɟɛɚɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ, ɟɫɥɢ ɨɧɢ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɜ 

ɩɪɟɠɧɟɦ ɜɢɞɟ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ Ɍ, ɧɚɡɵɜɚɟɦɵɣ 
ɩɟɪɢɨɞɨɦ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɤɨɥɟɛɥɸɳɟɣɫɹ 
ɜɟɥɢɱɢɧɵ ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɡɚɤɨɧɭ ɫɢɧɭɫɚ ɢɥɢ ɤɨɫɢɧɭɫɚ ɧɚɡɵɜɚɸɬɫɹ 
ɝɚɪɦɨɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ.     

Ƚɚɪɦɨɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ (ɪɢɫɭɧɨɤ2.1ɚ) ɨɩɢɫɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɭɪɚɜɧɟɧɢɟɦ: 

         ሺ     ሻ                                                                                            ሺ   ሻ 
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ɝɞɟ   ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɟ;    ɜɪɟɦɹ, ɫ;    ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ     ɧɚɱɚɥɶɧɚɹ ɮɚɡɚ ɜ ɭɝɥɨɜɵɯ ɟɞɢɧɢɰɚɯ;    ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ, ɪɚɞ-1. 
ȿɫɥɢ   - ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɹ – ɜɪɟɦɹ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɤɨɥɟɛɚɧɢɹ, ɫɟɤ., ɬɨ    

ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ:   
                                                                                                                  ሺ   ሻ 
 

ɝɞɟ         ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜ Ƚɰ. 
ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
 

 
Ɋɢɫɭɧɨɤ  2.1 - ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ: 

ɚ) ɜɨ ɜɪɟɦɟɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɛ) ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
 
ɉɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɢ 
Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɚɦɩɥɢɬɭɞ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, 

ɨɬɨɛɪɚɠɚɸɳɟɣ ɢɯ ɨɩɚɫɧɨɫɬɶ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɵɟ ɜɟɥɢɱɢɧɵ:   
- ɞɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ;  
- ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ;   
- ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ;   
- ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ⱦɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ ሺ      ሻ   ɨɬɨɛɪɚɠɚɟɬ ɩɨɥɧɵɣ ɪɚɡɦɚɯ ɤɨɥɟɛɚɧɢɣ. 
əɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɝɞɚ ɪɟɱɶ ɢɞɟɬ ɨ ɤɪɢɬɢɱɟɫɤɢɯ ɜɢɛɪɚɰɢɹɯ, 
ɧɚɩɪɢɦɟɪ, ɫ ɩɨɡɢɰɢɣ ɞɨɩɭɫɬɢɦɨɝɨ ɡɚɡɨɪɚ "ɤɚɦɟɪɚ - ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ 
ɝɢɞɪɨɬɭɪɛɢɧɵ".  
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ɉɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟሺ    ሻ  ɷɮɮɟɤɬɢɜɧɚɹ ɨɰɟɧɤɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɞɚɪɨɜ. ȿɟ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ ɨɬɨɛɪɚɠɚɟɬ ɬɨɥɶɤɨ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɫɫɥɟɞɭɟɦɵɯ ɤɨɥɟɛɚɧɢɣ, ɧɨ ɧɟ ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ 
ɢɯ ɜɪɟɦɟɧɧɨɦ ɪɚɡɜɢɬɢɢ. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ (ɭɫɪɟɞɧɟɧɧɨɟ ɢɥɢ ɚɛɫɨɥɸɬɧɨɟ) ɨɬɨɛɪɚɠɚɟɬ ɜɪɟɦɟɧɧɨɟ 
ɪɚɡɜɢɬɢɟ ɢɫɫɥɟɞɭɟɦɵɯ ɤɨɥɟɛɚɧɢɣ, ɧɨ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ 
ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɨɧɨ ɧɟ ɢɦɟɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɫ ɮɢɡɢɱɟɫɤɢɦɢ 
ɩɪɢɱɢɧɚɦɢ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ[1]. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨ: 

     ∫ | |                                                                                                         ሺ   ሻ 
  

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ(    ) ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ 

ɩɚɪɚɦɟɬɪɨɦ, ɬɚɤ ɤɚɤ ɜ ɧɟɦ ɭɱɢɬɵɜɚɟɬɫɹ ɜɪɟɦɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɢɫɫɥɟɞɭɟɦɵɯ 
ɤɨɥɟɛɚɧɢɣ, ɢ ɨɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɨɛɪɚɠɚɟɬ ɡɧɚɱɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɷɧɟɪɝɢɟɣ, ɢ 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɪɭɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ. 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

      √  ∫   ሺ ሻ      
                                                                                       ሺ   ሻ 

 
Ⱦɥɹ ɩɪɨɫɬɨɝɨ ɫɢɧɭɫɨɢɞɚɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɜɢɞɚ      ሺ    ሻɫɨɨɬɧɨɲɟɧɢɟ 

ɦɟɠɞɭ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
        √       √                                                                                    ሺ   ሻ 
 
ȼɫɬɪɟɱɚɸɳɢɟɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɜɢɛɪɚɰɢɢ ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɫɨ ɦɧɨɝɢɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɧɚ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ. 
ɉɨɷɬɨɦɭ ɧɚ ɨɫɧɨɜɟ ɥɢɲɶ ɚɦɩɥɢɬɭɞɧɨ-ɜɪɟɦɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɫɢɝɧɚɥɚ ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɢɬɶ ɧɢ ɱɢɫɥɨ, ɧɢ ɱɚɫɬɨɬɵ ɨɬɞɟɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɫɥɨɠɧɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɋɥɨɠɧɵɟ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɞɚɥɟɤɢ ɩɨ ɮɨɪɦɟ ɫɢɝɧɚɥɚ 
ɨɬ ɫɢɧɭɫɨɢɞɚɥɶɧɨɝɨ, ɯɨɬɹ ɢ ɫɨɫɬɨɹɬ ɢɡ ɫɢɧɭɫɨɢɞɚɥɶɧɵɯ ɜɟɥɢɱɢɧ. ɉɨɤɚɠɟɦ ɷɬɨ 
ɧɚ ɩɪɢɦɟɪɟ. ɋɥɨɠɢɦ ɬɪɢ ɜɟɥɢɱɢɧɵ ɜɢɞɚ:  

          ሺ     ሻ   
          ሺ     ሻ   
          ሺ     ሻ   
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Ʉɨɬɨɪɵɟ ɢɦɟɸɬ ɭɝɥɨɜɵɟ ɱɚɫɬɨɬɵ         ɢ ɩɟɪɢɨɞɵ  ,   ,   . ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɧɨ ɭɠɟ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɧɚɹ ɨɬ 
ɢɫɯɨɞɧɵɯ ɜɟɥɢɱɢɧ. Ƚɪɚɮɢɤ ɫɭɦɦɚɪɧɨɣ ɮɭɧɤɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɧɢɬɫɹ ɨɬ 
ɫɢɧɭɫɨɢɞɵ. ȿɳɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɚ ɪɚɡɧɢɰɚ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɞɥɹ ɫɭɦɦɵ 
ɛɟɫɤɨɧɟɱɧɨɝɨ ɪɹɞɚ, ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɢɡ ɜɟɥɢɱɢɧ ɭɤɚɡɚɧɧɨɝɨ ɜɢɞɚ. 

ɋɥɨɠɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ሺ ሻɦɨɠɧɨ ɪɚɡɥɨɠɢɬɶ ɜ 
"ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɪɹɞ":  

  ሺ ሻ           ሺ     ሻ       ሺ      ሻ                             ሺ   ሻ 
 

ɝɞɟ                 ɟɫɬɶ ɩɨɫɬɨɹɧɧɵɟ, ɢɦɟɸɳɢɟ ɨɫɨɛɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ 
ɬɚɤɨɣ ɮɭɧɤɰɢɢ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɝɪɚɮɢɤ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ 
ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɧɚɥɨɠɟɧɢɹ ɪɹɞɚ ɫɢɧɭɫɨɢɞ. ȿɫɥɢ ɤɚɠɞɭɸ ɫɢɧɭɫɨɢɞɚɥɶɧɭɸ 
ɜɟɥɢɱɢɧɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɝɚɪɦɨɧɢɱɟɫɤɨɟ ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɹ, ɬɨ ɦɨɠɧɨ 
ɫɤɚɡɚɬɶ, ɱɬɨ ɫɥɨɠɧɨɟ ɤɨɥɟɛɚɧɢɟ  ሺ ሻɪɚɡɥɚɝɚɟɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɝɚɪɦɨɧɢɱɟɫɤɢɟ 
ɤɨɥɟɛɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɬɞɟɥɶɧɵɟ ɫɢɧɭɫɨɢɞɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ, ɜɯɨɞɹɳɢɟ ɜ 
ɫɨɫɬɚɜ ɪɚɡɥɨɠɟɧɢɹ ɧɚɡɵɜɚɸɬ ɝɚɪɦɨɧɢɱɟɫɤɢɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɮɭɧɤɰɢɢ  ሺ ሻ 
ɢɥɢ ɩɪɨɫɬɨ ɟɟ ɝɚɪɦɨɧɢɤɚɦɢ  (ɩɟɪɜɨɣ, ɜɬɨɪɨɣ ɢ ɬ.ɞ.). ɋɚɦ ɠɟ ɩɪɨɰɟɫɫ ɪɚɡɥɨɠɟɧɢɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɧɚ ɝɚɪɦɨɧɢɤɢ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɚɡɥɨɠɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ 
ɱɚɫɬɨɬɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɨɬɧɵɦ ɚɧɚɥɢɡɨɦ, ɚ ɝɪɚɮɢɤ 
ɡɚɜɢɫɢɦɨɫɬɢ ɚɦɩɥɢɬɭɞɵ ɨɬ ɱɚɫɬɨɬɵ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɱɚɫɬɨɬɧɨɣ ɫɩɟɤɬɪɨɝɪɚɦɦɵ. 
ɑɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɢɬɶ ɨɬɞɟɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɞɢɚɝɧɨɫɬɢɤɢ. 

Ⱦɜɚ ɫɩɨɫɨɛɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɝɧɚɥɚ: 
- ɜɨ ɜɪɟɦɟɧɧɨɣ    ሺ ሻ  
- ɜ ɱɚɫɬɨɬɧɨɣ   ሺ ሻ. 
Ɉɛɥɚɫɬɢ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ɏɭɪɶɟ. Ɏɢɡɢɱɟɫɤɢɣ 

ɫɦɵɫɥ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɟɫɥɢ ɢɡɜɟɫɬɧɚ ɪɟɚɥɢɡɚɰɢɹ 
ɩɪɨɰɟɫɫɚ  ሺ ሻ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ, ɬ.ɟ. ɧɚ ɩɥɨɫɤɨɫɬɢ ɚɦɩɥɢɬɭɞɚ-ɜɪɟɦɹ, ɬɨ ɫ 
ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɮɢɥɶɬɪɚɰɢɸ ɩɪɨɰɟɫɫɚ, 
ɩɟɪɟɣɞɹ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɚɦɩɥɢɬɭɞ  ሺ ሻ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ  ሺ ሻ. 

 
2.1.2 Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɣ 
 
ȼ ɜɢɛɪɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ ɜɟɥɢɱɢɧɵ, 

ɨɩɢɫɵɜɚɸɳɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ: 
1. ɜɢɛɪɨɫɦɟɳɟɧɢɟ - ɪɚɫɫɬɨɹɧɢɟ ɩɪɢ ɞɜɢɠɟɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɨɱɤɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɤɨɹ; 
2. ɜɢɛɪɨɫɤɨɪɨɫɬɶ - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɨɱɤɢ; 
3. ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ - ɫɤɨɪɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɢɡɦɟɧɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɨɱɤɢ ɜɨ ɜɪɟɦɟɧɢ.  
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Ⱥɦɩɥɢɬɭɞɵ ɫɦɟɳɟɧɢɹ, ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɫ 
ɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɮɨɪɦɨɣ ɜɨɥɧɵ ɢɦɟɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɬɨɱɧɨ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɜɡɚɢɦɧɭɸ ɫɜɹɡɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɜɢɛɪɚɰɢɣ ɞɨɫɬɚɬɨɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɥɢɲɶ ɨɞɢɧ ɢɡ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɨɫɬɚɥɶɧɵɟ ɞɜɚ ɦɨɝɭɬ ɛɵɬɶ 
ɧɚɣɞɟɧɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼɨɡɶɦɟɦ, ɧɚɩɪɢɦɟɪ, ɨɛɳɟɟ 
ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɦɝɧɨɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɫɤɨɪɟɧɢɹ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɤɨɥɟɛɚɧɢɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɨɣ     ɢ ɭɝɥɨɜɨɣ ɱɚɫɬɨɬɨɣ  : 

         ሺ  ሻ                                                                                                      ሺ   ሻ 
 
Ɇɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɭɬɟɦ ɨɞɧɨɤɪɚɬɧɨɝɨ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 
   ∫      ሺ  ሻ             ሺ  ሻ                                                       ሺ   ሻ 
 
Ɇɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (1.7) ɩɭɬɟɦ 

ɞɜɭɤɪɚɬɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 
   ∬      ሺ  ሻ     ∫              ሺ  ሻ                                 ሺ   ሻ 
 
ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɮɨɪɦɭɥ ɫɥɟɞɭɟɬ, ɱɬɨ ɨɞɧɨɤɪɚɬɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ 

ɭɫɤɨɪɟɧɢɹ ɩɨ ɜɪɟɦɟɧɢ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɚɜɧɨɫɢɥɶɧɨ ɟɝɨ ɞɟɥɟɧɢɸ 
ɧɚ ɭɝɥɨɜɭɸ ɱɚɫɬɨɬɭ  , ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɜɭɤɪɚɬɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɭɫɤɨɪɟɧɢɹ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɝɨ ɞɟɥɟɧɢɸ ɧɚ   . Ɏɨɪɦɚ ɜɨɥɧɵ ɢ 
ɩɟɪɢɨɞ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɤɨɥɟɛɚɧɢɣ ɢɞɟɧɬɢɱɧɵ ɞɥɹ ɫɦɟɳɟɧɢɹ, ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ. Ƚɥɚɜɧɨɟ ɪɚɡɥɢɱɢɟ ɷɬɢɯ ɬɪɟɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜɨ ɜɡɚɢɦɧɨɦ 
ɮɚɡɨɜɨɦ ɫɞɜɢɝɟ ɢɯ ɤɪɢɜɵɯ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɡɚɜɢɫɢɦɨɫɬɶ ɚɦɩɥɢɬɭɞɵ ɨɬ ɜɪɟɦɟɧɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɥɹ ɨɩɢɫɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɪɨɞɨɣ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ ɢ ɰɟɥɹɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ȿɫɥɢ ɢɡɭɱɚɟɦɵɣ ɩɪɨɰɟɫɫ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫ ɪɚɡɧɵɦɢ ɱɚɫɬɨɬɚɦɢ, 
ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɦɟɳɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɱɟɪɤɢɜɚɧɢɸ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫ ɧɢɡɤɢɦɢ 
ɱɚɫɬɨɬɚɦɢ, ɬɨɝɞɚ ɤɚɤ ɢɡɦɟɪɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ɚɤɰɟɧɬɢɪɭɟɬ ɜɧɢɦɚɧɢɟ ɧɚ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ.   

ȼ ɝɢɞɪɨɬɭɪɛɢɧɚɯ ɩɚɪɚɦɟɬɪ ɫɤɨɪɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɢ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɢɛɪɚɰɢɣ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɡɪɹɞɭ 
ɧɢɡɤɨɨɛɨɪɨɬɧɵɯ ɦɚɲɢɧ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɨɦɢɧɚɥɶɧɵɦ 
ɨɛɨɪɨɬɚɦ, ɧɚɯɨɞɢɬɫɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɝɢɞɪɨɦɚɲɢɧ ɜ ɩɪɟɞɟɥɚɯ 1÷3 Ƚɰ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɚ ɱɚɫɬɢɱɧɵɯ ɪɟɠɢɦɚɯ ɩɪɨɹɜɥɹɸɬɫɹ "ɠɝɭɬɨɜɵɟ" ɹɜɥɟɧɢɹ, ɢɦɟɸɳɢɟ 
ɱɚɫɬɨɬɭ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɝɪɟɝɚɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɧɢɠɟ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. 
ɉɨɷɬɨɦɭ ɝɥɚɜɧɚɹ ɪɨɥɶ ɜ ɢɡɭɱɟɧɢɢ ɜɢɛɪɚɰɢɣ ɝɢɞɪɨɬɭɪɛɢɧ ɨɬɜɨɞɢɬɫɹ ɩɚɪɚɦɟɬɪɭ 
ɫɦɟɳɟɧɢɹ, ɬ.ɟ. ɞɟɥɚɟɬɫɹ ɚɤɰɟɧɬ ɧɚ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. ɉɨ ɞɚɧɧɨɦɭ 
ɩɚɪɚɦɟɬɪɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɢ 



23 
 

ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɧɨɪɦɵ ɞɨɩɭɫɬɢɦɵɯ ɜɢɛɪɚɰɢɣ. ɋɦɟɳɟɧɢɟ ɫɥɭɠɢɬ ɬɚɤɠɟ 
ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɩɪɢ ɛɚɥɚɧɫɢɪɨɜɤɟ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ ɜ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧɚɯ ɜɫɟɝɞɚ ɧɚɛɥɸɞɚɸɬɫɹ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɱɚɫɬɨɬɨɣ 100÷300 Ƚɰɢ ɜɵɲɟ. ɗɬɢ ɧɚɝɪɭɡɤɢ ɜɵɡɵɜɚɸɬɫɹ, 
ɧɚɩɪɢɦɟɪ, ɞɟɣɫɬɜɢɟɦ ɜɢɯɪɟɣ Ʉɚɪɦɚɧɚ, ɫɯɨɞɹɳɢɯ ɫ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɥɨɩɚɫɬɟɣ. 
Ⱦɥɹ ɚɧɚɥɢɡɚ ɜɢɛɪɚɰɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɬɢɦɢ ɧɚɝɪɭɡɤɚɦɢ ɜɩɨɥɧɟ ɭɦɟɫɬɧɨ 
ɩɪɢɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪ ɫɤɨɪɨɫɬɢ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɜɨɡɦɨɠɧɨ, ɢ ɩɚɪɚɦɟɬɪ 
ɭɫɤɨɪɟɧɢɹ. 

ɋɩɟɤɬɪ ɜɢɛɪɚɰɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɥɟɠɢɬ ɜ ɨɱɟɧɶ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɨɬ 0,3 
ɞɨ 300 Ƚɰ ɢ ɜɵɲɟ. ɇɚɞɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɢ ɨɞɢɧ ɞɜɢɝɚɬɟɥɶ ɧɟ ɢɦɟɟɬ ɬɚɤɨɝɨ 
ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ, ɤɚɤ ɝɢɞɪɨɬɭɪɛɢɧɚ[1]. 

 Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɄɈȾ ɧɚ ɢɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɣ ɝɢɞɪɨɦɚɲɢɧɵ  
ɪɟɤɨɦɟɧɞɭɟɬ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ 
ɜɨɡɦɨɠɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɪɟɚɤɬɢɜɧɨɣ ɬɭɪɛɢɧɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ, ɱɢɫɥɨɦ ɥɨɩɚɫɬɟɣ, ɱɢɫɥɨɦ ɥɨɩɚɬɨɤ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɱɢɫɥɨɦ ɤɨɥɨɧɧ ɫɬɚɬɨɪɚ ɢ ɬ.ɞ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɄɈȾ ɩɪɟɞɥɚɝɚɟɬ ɜɵɛɢɪɚɬɶ ɧɢɠɧɸɸ ɢ ɜɟɪɯɧɸɸ 
ɝɪɚɧɢɰɵ ɢɫɫɥɟɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 

 
ɇɢɠɧɹɹ ɝɪɚɧɢɱɧɚɹ ɱɚɫɬɨɬɚ: 
                                                                                                                 ሺ    ሻ 

 
ɝɞɟ        – ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ,    . 

ȼɟɪɯɧɹɹ ɝɪɚɧɢɱɧɚɹ ɱɚɫɬɨɬɚ: 
                                                                                                                 ሺ    ሻ 

                                                                                                                  ሺ    ሻ 
 

 ɝɞɟ       ɱɢɫɥɨ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ;     ɱɢɫɥɨ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;     ɱɢɫɥɨ ɋɬɪɭɯɚɥɹ (ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,15 
÷0,25);    ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɫ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;    ɬɨɥɳɢɧɚ ɜɵɯɨɞɧɨɣ ɤɪɨɦɤɢ ɥɨɩɚɫɬɢ. 

ȼɢɛɪɨɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɨɠɢɞɚɟɦɵɦ ɫɩɟɤɬɪɨɦ ɱɚɫɬɨɬ; ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɤɨɦɛɢɧɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɤɪɵɬɢɹ ɜɫɟɝɨ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. 
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2.2  ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ 
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɢɛɪɚɰɢɸ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɛɢɟɧɢɟ ɜɚɥɚ 

ɚɝɪɟɝɚɬɚ, ɢɦɟɸɬ ɦɟɯɚɧɢɱɟɫɤɨɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ 
ɩɪɨɢɫɯɨɠɞɟɧɢɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɭɡɥɵ ɚɝɪɟɝɚɬɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ, ɧɨ ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ[1]. 

 
2.2.1 ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ ɜ 

ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ: 
 
Ɇɟɯɚɧɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ 
1. ɐɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ ɨɬ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ 

ɚɝɪɟɝɚɬɚ. 
2. ɋɢɥɵ ɭɩɪɭɝɨɫɬɢ ɜɚɥɚ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɰɟɧɬɪɨɜɤɢ ɚɝɪɟɝɚɬɚ 

ɢɫɤɪɢɜɥɟɧɢɢ ɨɛɳɟɣ ɥɢɧɢɢ ɜɚɥɚ. 
3. ɋɢɥɵ ɬɪɟɧɢɹ. 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ   
ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɩɨɹɜɥɹɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
1. ɇɚɥɢɱɢɟ ɜɢɯɪɟɜɵɯ ɲɧɭɪɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ, 

ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ, ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɢ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ. 
2. ɇɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ ɜ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɹɯ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧɵ. 
3. Ʉɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɚɝɪɟɝɚɬɚ. 
4. ȼɨɡɦɨɠɧɨɟ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɬɢɩɚ «ɮɥɚɬɬɟɪ» ɭ ɥɨɩɚɫɬɟɣ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ. 
5. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɧɟɛɚɥɚɧɫ ɪɚɛɨɱɢɯ ɤɨɥɟɫ. 
6. Ʉɚɜɢɬɚɰɢɨɧɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 
7. ɇɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɪɟɠɢɦɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɨɞɲɢɩɧɢɤɚɯ. 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ 
1. ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ. 
2. ɋɢɥɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ 

ɪɨɬɨɪɨɦ ɢ ɫɬɚɬɨɪɨɦ. 
3. ɋɢɥɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɧɚɥɢɱɢɟɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ 

ɝɟɧɟɪɚɬɨɪɚ. 
4. ɋɢɥɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɱɚɫɬɢɱɧɵɦ ɢɥɢ ɩɨɥɧɵɦɢ ɡɚɦɵɤɚɧɢɟɦ ɢɥɢ 

ɡɚɤɨɪɚɱɢɜɚɧɢɟɦ ɨɛɦɨɬɨɤ ɩɨɥɸɫɨɜ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
5. ɋɢɥɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
6. ɋɢɥɵ, ɩɨɹɜɥɹɸɳɢɟɫɹ ɩɪɢ ɚɫɢɧɯɪɨɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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2.2.2 ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɢɛɪɚɰɢɸ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ ɜ 
ɧɟɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ: 

 
Ɇɟɯɚɧɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ ɩɭɫɤɟ ɢ 

ɨɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɚ ɢ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ ɫ ɝɟɧɟɪɚɬɨɪɚ ɢ ɟɟ ɧɚɛɪɨɫɚɯ. 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ ɩɭɫɤɟ ɚɝɪɟɝɚɬɚ; 

ɩɪɢ ɫɛɪɨɫɚɯ; ɜ ɫɥɭɱɚɹɯ ɧɚɪɭɲɟɧɢɹ ɤɨɦɛɢɧɚɬɨɪɧɨɣ  ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ, ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ, ɩɟɪɟɯɨɞɟ ɜ ɤɨɦɩɟɧɫɚɬɨɪɧɵɣ ɪɟɠɢɦ ɢ ɩɪɢ 
ɪɚɡɝɨɧɧɵɯ ɪɟɠɢɦɚɯ. 

 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ ɫɥɟɞɭɸɳɢɯ 

ɪɟɠɢɦɚɯ:  
- ɫɢɧɯɪɨɧɢɡɚɰɢɢ; 
- ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɨɜɬɨɪɧɨɦ ɜɤɥɸɱɟɧɢɢ ɫ ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɟɣ; 
- ɜɧɟɡɚɩɧɨɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ;  
- ɪɟɫɢɧɯɪɨɧɢɡɚɰɢɢ. 
 
Ⱦɢɚɝɪɚɦɦɚ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ ɜɵɡɵɜɚɸɳɢɯ ɜɢɛɪɚɰɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ⱦɢɚɝɪɚɦɦɚ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɢɛɪɚɰɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ȼɢɛɪɚɰɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɍɫɬɚɧɨɜɢɜɲɢɣɫɹ 
ɪɟɠɢɦ 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

ɋɢɥɚ ɭɩɪɨɝɨɫɬɢ 
ɜɚɥɚ 

ɋɢɥɚ ɬɪɟɧɢɹ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

ɋɢɥɚ ɩɨɞɴɟɦɚ 
ɪɨɬɨɪɚ 

ȼɢɯɪɟɨɛɪɚɡɨɜɚɧɢɟ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɧɟɛɚɥɚɧɫ ɊɄ 

Ʉɚɜɢɬɚɰɢɨɧɧɵɟ 
ɹɜɥɟɧɢɹ ɜ ɬɭɪɛɢɧɟ 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

ɋɢɥɵ ɩɪɢ ɄɁ 

ɋɢɥɚ ɩɪɢ 
ɧɟɫɢɦɦɟɬɪɢɱɧɨɦ 

ɪɟɠɢɦɟ 

ɋɢɥɚ ɢɡ-ɡɚ 
ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 

ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ 

ɋɢɥɵ ɦɚɝɧɢɬɧɨɝɨ 
ɬɹɠɟɧɢɹ 

ɇɟɭɫɬɚɧɨɜɢɜɲɢɣɫɹ 
ɪɟɠɢɦ 

Ɇɟɯɚɧɢɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

  ɉɭɫɤ ɬɭɪɛɢɧɵ 

Ɉɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 

ɋɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

ɋɛɪɨɫ ɧɚɝɪɭɡɤɢ 

ɉɭɫɤ ɚɝɪɟɝɚɬɚ 

ɇɚɛɪɨɫ ɧɚɝɪɭɡɤɢ 

ɗɥɟɤɬɪɟɱɟɫɤɢɟ 
ɜɨɡɦɭɳɚɸɳɢɟ 

ɫɢɥɵ 

ɄɁ 

ɋɢɧɯɪɨɧɢɡɚɰɢɹ 

Ⱥɫɢɧɯɪɨɧɧɵɣ 
ɪɟɠɢɦ 

Ɋɟɡɨɧɚɧɫ ɱɚɫɬɨɬ 
ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ ɢ 

ɫɨɛɫɬɜɟɧɧɵɯ 
ɤɨɥɟɛɚɧɢɣ ɭɡɥɨɜ 

ɫɬɚɬɨɪ ɝɟɧɟɪɚɬɨɪɚ 

Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ 

ɧɚɞɫɬɚɜɤɚ ɜɚɥɚ 

ɤɪɟɫɬɨɜɢɧɚ 

ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ 
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2.3 ȼɥɢɹɧɢɟ ɠёɫɬɤɨɫɬɢ ɨɩɨɪɧɵɯ ɡɚɤɪɟɩɥɟɧɢɣ ɧɚ ɜɢɛɪɚɰɢɸ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 
ɀɟɫɬɤɨɫɬɶ ɨɩɨɪɧɵɯ ɡɚɤɪɟɩɥɟɧɢɣ “ɋ” ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɥɸɛɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɹɸɳɟɣ ɞɥɹ ɥɢɧɟɣɧɨ 
ɞɟɮɨɪɦɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɫɢɥɨɣ “F”, ɧɚɝɪɭɠɚɸɳɟɣ 
ɫɢɫɬɟɦɭ, ɢ ɜɵɡɵɜɚɟɦɵɦ ɷɬɨɣ ɫɢɥɨɣ ɨɬɤɥɨɧɟɧɢɟɦ “ɭ” [2] : 

                                                                                                                       ሺ    ሻ 
 
Ɉɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɠɟɫɬɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɩɨɞɚɬɥɢɜɨɫɬɶ 

ɦɟɯɚɧɢɱɟɫɤɨɣɫɢɫɬɟɦɵ:  
                                                                                                                       ሺ    ሻ 
 
ɀɟɫɬɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɨɩɨɪɧɨɝɨ ɭɡɥɚ ɢ 

ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ, ɤɚɤ ɜɵɹɫɧɢɥɨɫɶ ɩɨɡɞɧɟɟ, ɡɚɜɢɫɢɬ ɨɬ 
ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɩɨɪɧɵɣ ɭɡɟɥ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 
ɝɢɞɪɨɚɝɪɟɝɚɬɭɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɜɢɞɚ ɠɟɫɬɤɨɫɬɢ: ɪɚɞɢɚɥɶɧɭɸ ɠɟɫɬɤɨɫɬɶ 
ɩɨɞɲɢɩɧɢɤɨɜ ɋɪɢ  ɨɫɟɜɭɸ  ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ  ɋɨɫ. 

 
2.3.1 Ɋɚɞɢɚɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ 
 
Ɋɚɞɢɚɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɋɪɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɞɜɭɯ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɠɟɫɬɤɨɫɬɢ (ɪɢɫ. 2.3): 
- ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ "ɜɚɥ-ɦɚɫɥɹɧɵɣ (ɜɨɞɹɧɨɣ) ɫɥɨɣ - ɜɤɥɚɞɵɲ", 

ɜɞɚɥɶɧɟɣɲɟɦ ɠɟɫɬɤɨɫɬɶ ɜɤɥɚɞɵɲɚ ɋɪ1; 
- ɠɟɫɬɤɨɫɬɢɫɢɫɬɟɦɵ"ɤɨɪɩɭɫ ɩɨɞɲɢɩɧɢɤɚ - ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ (ɢɥɢ 

ɤɪɟɫɬɨɜɢɧɚ)", ɜ ɞɚɥɶɧɟɣɲɟɦ ɤɨɪɩɭɫɧɚɹ ɠɟɫɬɤɨɫɬɶ ɋɪ2. 
ɋɭɦɦɚɪɧɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ 

ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɩɨɞɚɬɥɢɜɨɫɬɢ ɫɢɫɬɟɦɵ "ɜɚɥ-ɦɚɫɥɹɧɵɣ (ɜɨɞɹɧɨɣ) ɫɥɨɣ- 
ɜɤɥɚɞɵɲ"    ɢ ɫɢɫɬɟɦɵ "ɤɨɪɩɭɫ ɩɨɞɲɢɩɧɢɤɚ - ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ (ɢɥɢ 
ɤɪɟɫɬɨɜɢɧɚ)"    : 

                                                                                                             ሺ    ሻ 
 

ɢɥɢ: 
              ሺ    ሻ 
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Ɍɨɝɞɚ ɫɭɦɦɚɪɧɚɹ ɪɚɞɢɚɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɋɪ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

                                                                                                                  ሺ    ሻ 
 

 
Ɋɢɫɭɧɨɤ -2.3. ɋɯɟɦɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɭɩɪɭɝɢɦɢ ɫɜɹɡɹɦɢ: 

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɚɝɪɟɝɚɬɚ; ɛ – ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɚɝɪɟɝɚɬɚ 
 
ɋɨɫɬɚɜɥɹɸɳɢɟ ɪɚɞɢɚɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɋɪ1 ɢ ɋɪ2 ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɜɵɪɚɠɟɧɢɣ: 
                                                                                                                      ሺ    ሻ 
                                                                                                                   ሺ    ሻ 
 

ɝɞɟ     - ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɲɢɩɧɢɤ;     - ɭɩɪɭɝɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɢɫɬɟɦɵ “ɜɚɥ-ɦɚɫɥɹɧɵɣ (ɜɨɞɹɧɨɣ) ɫɥɨɣ-
ɜɤɥɚɞɵɲ” ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ     ;       – ɩɟɪɟɦɟɳɟɧɢɟ ɫɢɫɬɟɦɵ “ɤɨɪɩɭɫ ɩɨɞɲɢɩɧɢɤɚ- ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ 
(ɤɪɟɫɬɨɜɢɧɚ)" ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ     . 
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ɋɭɦɦɚɪɧɚɹ ɠɟɫɬɤɨɫɬɶ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɪɚɫɱɟɬɚ 

ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ ɜ ɪɚɞɢɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɚ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɠɟɫɬɤɨɫɬɟɣ – ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɩɨɞɲɢɩɧɢɤɚɯ. 

 
Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɠɟɫɬɤɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ 

ɧɚɯɨɞɢɥɢɫɶ ɧɚ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ ɢɥɢ ɪɟɠɢɦɟ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ. 

Ʉɨɪɩɭɫɧɚɹ ɠɟɫɬɤɨɫɬɶ ɋɪ2ɧɟ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɨɬɥɢɱɢɣ ɞɥɹ 
ɬɭɪɛɢɧɧɵɯ ɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ. 

ɍ ɩɨɞɚɜɥɹɸɳɟɝɨ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɞɲɢɩɧɢɤɨɜ ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɲɢɧ ɷɬɚ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɞɢɚɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ  (21÷50)∙108ɇ/ɦ. 
ɂɡɦɟɧɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɜ ɝɪɚɧɢɰɚɯ ɭɤɚɡɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ (ɜ 2,4 ɪɚɡɚ) ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɞɲɢɩɧɢɤ ɜɢɛɪɚɰɢɢ ɛɭɞɭɬ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 2,4 ɪɚɡɚ ɜɵɲɟ ɧɚ ɬɟɯ Ƚɗɋ, ɝɞɟ ɦɟɧɶɲɟ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɤɨɪɩɭɫɧɨɣ ɠɟɫɬɤɨɫɬɢ ɋɪ2. 

ȼɬɨɪɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɞɢɚɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ "ɜɚɥ-
ɦɚɫɥɹɧɵɣ (ɜɨɞɹɧɨɣ) ɫɥɨɣ - ɜɤɥɚɞɵɲ" ɋɪ1 ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɩɨ ɜɟɥɢɱɢɧɟ 
"ɤɨɪɩɭɫɧɨɣ" ɠɟɫɬɤɨɫɬɢ ɋɪ2 ɢ ɨɩɪɟɞɟɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɡɧɚɱɟɧɢɟ 
ɫɭɦɦɚɪɧɨɣ ɠɟɫɬɤɨɫɬɢ  ɩɨɞɲɢɩɧɢɤɚ. ɑɟɦ ɦɟɧɶɲɟ ɠɟɫɬɤɨɫɬɶ ɋɪ1, ɬɟɦ ɜɵɲɟ 
ɛɢɟɧɢɟ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɢ ɜɵɫɬɚɜɥɟɧɧɨɦ ɨɞɢɧɚɤɨɜɨɦ ɡɚɡɨɪɟ «ɜɚɥ – ɜɤɥɚɞɵɲ». 

ɇɢɡɤɚɹ ɠɟɫɬɤɨɫɬɶ ɋɪ1 ɩɨɞɲɢɩɧɢɤɨɜ ɫ ɪɟɡɢɧɨɜɵɦɢ ɜɤɥɚɞɵɲɚɦɢ 
ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɢɥɚɫɶ ɩɪɢɱɢɧɨɣ ɡɚɞɟɜɚɧɢɹ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɡɚ ɤɚɦɟɪɭ. 
ɇɟɫɥɭɱɚɣɧɨ ɩɨɞɲɢɩɧɢɤɢ ɫ ɨɛɪɟɡɢɧɟɧɧɵɦɢ ɜɤɥɚɞɵɲɚɦɢ ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ 
ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɡɚɪɭɛɟɠɧɨɣ  ɩɪɚɤɬɢɤɟ, ɚ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɢɧɨɫɬɪɚɧɧɵɟ ɮɢɪɦɵ ɜɫɟɝɞɚ ɩɪɟɞɩɨɱɢɬɚɸɬ 
ɛɚɛɛɢɬɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ ɧɚ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɟ. 

ɀɟɫɬɤɨɫɬɶ ɩɨɞɲɢɩɧɢɤɨɜ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ 
ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: 

- ɠɟɫɬɤɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɨɹɧɢɟɦ ɨɩɨɪɧɨɝɨ ɭɡɥɚ, 
ɤɨɬɨɪɨɟ ɢɡɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɟɧɢ; 

- ɠɟɫɬɤɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ; 
- ɫɨɫɬɚɜɥɹɸɳɚɹ ɠɟɫɬɤɨɫɬɢ ɜɤɥɚɞɵɲɚ ɋɪ1ɡɚɜɢɫɢɬ ɨɬ ɫɬɚɬɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɞɲɢɩɧɢɤ ɢ ɩɨɷɬɨɦɭ ɟɟ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɧɚ ɪɚɡɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 

 
2.3.2 Ɉɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
Ɉɫɟɜɚɹ  ɠɟɫɬɤɨɫɬɶ  ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɨɫ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɠɟɫɬɤɨɫɬɢ:  
- ɠɟɫɬɤɨɫɬɢ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ ɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɋɩ; 
- ɠɟɫɬɤɨɫɬɢ ɧɟɫɭɳɟɣ ɤɪɟɫɬɨɜɢɧɵ (ɢɥɢ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɩɪɢ ɨɩɨɪɟ ɧɚ 

ɧɟɟ ɩɨɞɩɹɬɧɢɤɚ) ɋɤ. 
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ɋɭɦɦɚɪɧɚɹ ɨɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                                  ሺ    ሻ 
 
Ɉɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ  ɋɨɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɡɧɚɱɟɧɢɢ ɨɫɟɜɨɝɨ 

ɭɫɢɥɢɹ Ɋɨɫ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ 
ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɞɟɥɢɬɶ ɢɡɜɟɫɬɧɭɸ ɨɫɟɜɭɸ ɫɢɥɭ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɵ ɨɬ 
ɞɟɣɫɬɜɢɹ ɷɬɨɣ ɫɢɥɵ. ɉɪɢ ɷɬɨɦ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɬɚɤɢɦ 
ɫɩɨɫɨɛɨɦ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ ɬɨɱɧɨɫɬɢ ɪɚɫɱɟɬɚ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ. 

ɂɫɩɨɥɧɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɨɩɨɪɨɣ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɫɬɚɜɥɹɸɳɭɸ ɨɫɟɜɨɣ ɠɟɫɬɤɨɫɬɢ ɋɤ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɟɟ ɜɵɫɨɤɭɸ, 
ɱɟɦ ɩɪɢ  ɨɩɢɪɚɧɢɢ ɩɨɞɩɹɬɧɢɤɚ ɧɚ  ɧɟɫɭɳɭɸ  ɤɪɟɫɬɨɜɢɧɭ. ɉɪɢ ɨɞɢɧɚɤɨɜɨɣ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ ɜ ɬɚɤɨɦ ɠɟ ɨɬɧɨɲɟɧɢɢ ɛɭɞɭɬ ɦɟɧɶɲɟ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɢɛɪɚɰɢɢ  ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɢɦɟɸɳɟɝɨ ɨɩɨɪɭ ɩɨɞɩɹɬɧɢɤɚ ɧɚ 
ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ.  
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3 ɋɬɚɰɢɨɧɚɪɧɚɹ ɫɢɫɬɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
 
3.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ [3,4] ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɫɢɫɬɟɦɚɦ. 
1. ɋɢɫɬɟɦɚ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɩɪɢɟɦ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ. 
2. ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ ɫɬɚɧɰɢɢ ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɦɟɫɬɚɯ ɢ ɠɟɥɚɬɟɥɶɧɨ ɫ 
ɨɞɢɧɚɤɨɜɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

3. Ⱦɚɬɱɢɤɢ ɛɢɟɧɢɣ ɜɚɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɛɟɫɤɨɧɬɚɤɬɧɵɦɢ ɫ ɡɚɡɨɪɨɦ 
ɦɟɠɞɭ ɞɚɬɱɢɤɨɦ ɢ ɜɚɥɨɦ ɧɟ ɦɟɧɟɟ 2 ɦɦ, ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɵ ɢ 
ɦɚɫɥɚ. 

4. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɡɚɦɟɪɚ ɛɢɟɧɢɣ: 
• ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ: 0,4 - 20 Ƚɰ; 
• ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɪɚɡɦɚɯɚ ɛɢɟɧɢɣ: 30 - 2000 ɦɤɦ; 
• ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ: +5 - +40°ɋ; 
• ɞɨɩɭɫɬɢɦɚɹ ɢɧɞɭɤɰɢɹ ɜɧɟɲɧɟɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ: 0,1 Ɍɥ. 
5. ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ "ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɬɶ" ɡɧɚɱɟɧɢɟ ɡɚɡɨɪɚ 

ɩɪɢ ɜɪɚɳɟɧɢɢ ɜɚɥɚ ɚɝɪɟɝɚɬɚ (ɩɟɪɢɨɞɢɱɟɫɤɢ ɢ ɩɨ ɡɚɩɪɨɫɭ ɩɟɪɫɨɧɚɥɚ). 
6. Ⱦɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɢɛɪɨɤɨɧɬɪɨɥɶ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɜɢɛɪɚɰɢɢ: ɚɦɩɥɢɬɭɞ ɢ ɮɚɡ ɜɢɛɪɚɰɢɣ ɧɟɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɢ ɛɢɟɧɢɣ ɜɚɥɚ. 
7. ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɜɫɬɪɨɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɢ 

ɢɡɦɟɪɟɧɢɹ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜɢɛɪɚɰɢɢ ɢ ɛɢɟɧɢɣ ɜɚɥɚ. 
8. Ɇɨɧɢɬɨɪɢɧɝ ɢ ɤɨɧɬɪɨɥɶ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 

ɧɟɩɪɟɪɵɜɧɵɦ. 
9. Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɫɢɝɧɚɥɨɜ ɩɨ 

ɜɫɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɚɧɚɥɚɦ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
10. Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ 

ɨɫɰɢɥɥɨɝɪɚɦɦ ɞɜɢɠɟɧɢɹ ɜɚɥɚ. 
11. ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ, 

ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɫɢɝɧɚɥ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ: 
• ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɛɚɥɚɧɫɢɪɨɜɤɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɢɫɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɬɭɪɛɢɧɵ; 
• ɢɫɤɚɠɟɧɢɟ ɮɨɪɦɵ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɧɟɫɨɨɫɧɨɫɬɶ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɨɫɥɚɛɥɟɧɢɟ ɛɚɧɞɚɠɧɵɯ ɤɨɥɟɰ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɞɟɮɨɪɦɚɰɢɹ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɩɨɜɵɲɟɧɧɚɹ ɜɢɛɪɚɰɢɹ ɤɨɪɩɭɫɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɨɩɨɪɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɚɝɪɟɝɚɬɚ; 
• ɩɨɜɵɲɟɧɧɵɟ ɜɢɛɪɚɰɢɢ ɢɥɢ ɪɚɡɪɭɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɨɞɲɢɩɧɢɤɨɜ; 
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• ɜɢɬɤɨɜɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɨɛɦɨɬɤɟ ɨɞɧɨɝɨ ɢɡ ɩɨɥɸɫɨɜ ɪɨɬɨɪɚ. 
12. ȼɵɯɨɞɧɨɣ ɪɟɥɟɣɧɵɣ ɦɨɞɭɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ ɪɚɡɞɟɥɶɧɵɦɢ ɰɟɩɹɦɢ. 
13. Ⱦɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɥɸɱ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɵɜɨɞɚ 

ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɧɚ ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɢ. 
14. Ⱦɨɥɠɧɵ ɛɵɬɶ ɢɫɤɥɸɱɟɧɵ ɥɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɧɵɯ 

ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
15. ɂɧɮɨɪɦɚɰɢɹ ɨɬ ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɨ ɫɨɫɬɨɹɧɢɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɟɪɜɟɪɚ ɛɚɡ ɞɚɧɧɵɯ ɩɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ- ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. ɉɨɥɶɡɨɜɚɬɟɥɢ ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɫ 
ɫɟɪɜɟɪɚɦɢ ɛɚɡ ɞɚɧɧɵɯ. 

16. ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 
ɫɨɜɦɟɫɬɧɨ ɫ ȺɋɍɌɉ ɫɬɚɧɰɢɢ. ɋɢɫɬɟɦɵ ɩɨɫɬɨɹɧɧɨɝɨ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɥɨɤɚɥɶɧɵɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɚɝɪɟɝɚɬɧɨɝɨ ɭɪɨɜɧɹ ȺɋɍɌɉ Ƚɗɋ. 

17. ȼ ȺɋɍɌɉ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɚɪɯɢɜ ɞɚɧɧɵɯ ɩɨ ɫɢɝɧɚɥɢɡɚ-
ɰɢɢ, ɬɪɟɧɞɚɦ ɢ ɜɪɟɦɟɧɧɵɦ ɫɢɝɧɚɥɚɦ (ɨɫɰɢɥɥɨɝɪɚɦɦɚɦ). Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ 
ɞɨɥɠɧɵ ɚɪɯɢɜɢɪɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɟ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ɧɟ ɛɨɥɟɟ 
5ɦɫ. 
 

3.2 Ɂɚɞɚɱɢ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  ɹɜɥɹɸɬɫɹ: 

 ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɭɩɪɟɞɢɬɶ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɛɨɥɶɲɢɯ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɬɟɪɶ ɢ ɩɨɜɵɫɢɬɶ ɡɚɳɢɬɭ ɩɟɪɫɨɧɚɥɚ 
ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

 ɉɨɜɵɲɟɧɢɟ ɝɨɬɨɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɲɢɧɵ ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɪɟɜɢɡɢɣ, ɢɧɫɩɟɤɰɢɣ, ɜɧɟɩɥɚɧɨɜɵɯ ɨɬɤɥɸɱɟɧɢɣ ɦɚɲɢɧɵ.  
 Ɉɝɪɚɧɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɜɢɡɢɣ ɢ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɦɨɧɬɨɦ 
ɋ ɩɨɦɨɳɶɸ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɨɣ 

ɦɨɠɧɨ ɭɠɟ ɜ ɬɟɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɚɲɢɧ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɡɚɩɥɚɧɢɪɨɜɚɬɶ ɦɟɪɵ ɩɨ ɬɟɤɭɳɟɦɭ 
ɪɟɦɨɧɬɭ (ɡɚɦɟɧɭ ɩɨɜɪɟɠɞɟɧɧɵɯ ɞɟɬɚɥɟɣ, ɜɵɪɚɜɧɢɜɚɧɢɟ ɦɭɮɬ ɢ 
ɛɚɥɚɧɫɢɪɨɜɤɭ).  

 ɍɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ 
Ɉɩɬɢɦɢɡɚɰɢɹ ɩɭɫɤɚ, ɨɬɤɥɸɱɟɧɢɹ, ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɤɨɪɪɟɤɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɨɫɬɨɹɧɢɣ. 
Ɇɟɬɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: 
- ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ; 
- ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦ. 
ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɫɬɚɰɢɨɧɚɪɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ, ɬɚɤ ɢ ɩɟɪɟɧɨɫɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ȼ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɢɫɬɟɦɚɯ ɷɬɨ 
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ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɡɦɟɪɟɧɢɹ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. 
Ɋɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɋɌɈ.  

ȼ ɫɢɫɬɟɦɚɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ 
ɫɬɚɰɢɨɧɚɪɧɨ, ɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɡɚɩɢɫɵɜɚɸɬ ɢ ɫɨɯɪɚɧɹɸɬ ɜ 
ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. Ɉɞɧɢɦ ɢɡ ɨɱɟɜɢɞɧɵɯ 
ɩɪɟɢɦɭɳɟɫɬɜ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 
ɦɚɲɢɧɵ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. 

 
3.3ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɜɢɛɪɨɤɨɧɬɪɨɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
ɋɢɫɬɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 3 ɭɪɨɜɧɹ: ɧɢɠɧɢɣ 

ɭɪɨɜɟɧɶ, ɫɪɟɞɧɢɣ ɢ ɜɟɪɯɧɢɣ.  
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 

 
ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɟ, ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɛɢɟɧɢɹ ɜɚɥɚ ɚɝɪɟɝɚɬɚ; ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɨɜ 
ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ; ɜɢɛɪɚɰɢɢ ɫɟɪɞɟɱɧɢɤɚ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɲɭɦ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ; ɪɟɠɢɦɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɚɝɪɟɝɚɬɚ (ɦɨɳɧɨɫɬɶ, ɧɚɩɨɪ, ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɨɬɤɪɵɬɢɟ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ);  ɨɬɦɟɬɤɭ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ. 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ, 
ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɢɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ 
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ɫɪɚɜɧɢɜɚɟɬ ɢɯ ɜɟɥɢɱɢɧɵ ɫ ɩɨɪɨɝɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. ɋɬɟɪɠɧɟɦ ɬɚɤɨɣ ɫɢɫɬɟɦɵ 
ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ 
ɨɩɟɪɚɬɨɪɭ, ɤɨɬɨɪɨɝɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɦɨɠɟɬ ɢ ɧɟ ɛɵɬɶ. 

ȼ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɜɯɨɞɢɬ: ɫɟɪɜɟɪ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɚɰɢɢ, ɫɥɭɠɛɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɪɜɟɪ ɛɥɨɤ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɚɪɯɢɜ ɢ 
ɫɢɫɬɟɦɭ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɣ ɨɩɟɪɚɬɢɜɧɚɹ ɫɥɭɠɛɚ 
ɫɥɟɞɢɬ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɇɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɞɢɚɝɧɨɫɬɢɤɚ, ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɨɰɟɧɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝɧɨɡɚ ɡɚɜɢɫɢɬ ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɨɩɵɬɚ 
ɷɤɫɩɟɪɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɪɹɞɤɭ ɜɵɩɨɥɧɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɧɨɪɦɵ 
ɜɢɛɪɚɰɢɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. ɉɪɢ 
ɨɰɟɧɤɟ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɤɪɢɬɟɪɢɹ. ɉɟɪɜɵɣ 
ɤɪɢɬɟɪɢɣ ɫɜɹɡɚɧ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ, ɚ ɜɬɨɪɨɣ - 
ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɷɬɢɯ ɡɧɚɱɟɧɢɣ. 

ȼɬɨɪɨɣ ɤɪɢɬɟɪɢɣ ɨɫɧɨɜɚɧ ɧɚ ɨɰɟɧɤɟ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
ɜɢɛɪɚɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɦ ɷɬɚɥɨɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜ 
ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. 

 
3.4 ɉɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢɧ ɜɢɛɪɚɰɢɢ ɢ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɷɬɭ 

ɜɢɛɪɚɰɢɸ, ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, 
ɩɨɡɜɨɥɹɸɳɟɣ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɢ ɡɚɩɢɫɚɬɶ 
ɢɡɦɟɪɹɸɳɢɟɫɹ ɜɟɥɢɱɢɧɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɨɜ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɡɚɦɟɪɨɜ ɜɢɛɪɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ; ɞɟɮɨɪɦɚɰɢɢ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ; ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ 
ɭɱɚɫɬɤɚɯ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ. 

ɋɩɟɰɢɮɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 
ɞɢɚɩɚɡɨɧ ɨɫɧɨɜɧɵɯ ɱɚɫɬɨɬ ɜɢɛɪɚɰɢɢ ɢ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ 
ɚɝɪɟɝɚɬɟ, ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɞɨ 500 Ƚɰ. 

Ʉ ɜɢɛɪɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɛɪɚɰɢɢ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

1. Ɉɛɟɫɩɟɱɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,5 ɞɨ 500 Ƚɰ. 
2. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɚɦɩɥɢɬɭɞ ɤɨɥɟɛɚɧɢɣ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 2000 ɦɤɦ. 
3. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɡɦɟɪɟɧɢɟ 

ɫɦɟɳɟɧɢɹ ɞɨ 5 ɦɤɦ. 
4. ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɚɦɩɥɢɬɭɞ ɜɢɛɪɚɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ      
5. Ɉɛɟɫɩɟɱɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫɞɜɢɝɚ ɮɚɡɵ ɜɢɛɪɚɰɢɢ ɜ ɩɪɟɞɟɥɚɯ 0-360 . 
6. Ɏɚɡɨɜɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10%. 
7. Ⱦɨɥɠɧɨ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜɥɢɹɧɢɟ ɤɨɦɩɨɧɟɧɬ ɜɢɛɪɚɰɢɢ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 
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8. ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ ɪɚɡɞɟɥɶɧɨ ɜ ɬɪɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 
9. ɋɬɚɛɢɥɶɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɤɨɥɟɛɚɧɢɢ 

ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɟɞɟɥɚɯ       
10.  Ɉɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɦɚɝɧɢɬɧɵɯ ɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɞɨ 30 ɷ ɫ ɱɚɫɬɨɬɨɣ 50 Ƚɰ. 
11.  ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɛɟɡ ɛɨɥɶɲɢɯ ɢɫɤɚɠɟɧɢɣ ɟɞɢɧɢɱɧɵɯ ɢɦɩɭɥɶɫɨɜ 

ɜɢɛɪɚɰɢɢ. 
12.  ȼɵɫɨɤɚɹ ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɫɬɶ. 
 
Ⱦɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ 
Ⱦɚɬɱɢɤ ɜɢɛɪɚɰɢɢ (ɜɢɛɪɨɦɟɬɪ) – ɩɪɢɛɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɩɪɟɞɟɥɹɬɶ 

ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɹɜɥɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɢɛɪɨɦɟɬɪɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ: 

 
1. ȼɢɛɪɨɫɤɨɪɨɫɬɢ 
2. ȼɢɛɪɨɭɫɤɨɪɟɧɢɹ 
3. ȼɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ 
 
ɉɨ ɩɪɢɧɰɢɩɭ ɦɟɯɚɧɢɡɦɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɬɱɢɤɢ ɛɵɜɚɸɬ: 
 
 ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 
 Ɉɩɬɢɱɟɫɤɢɟ 
 ȼɢɯɪɟɬɨɤɨɜɵɟ 
 ȿɦɤɨɫɬɧɵɟ 
 
ɂɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɢɞɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɜɢɯɪɟɬɨɤɨɜɵɟ ɢ ɟɦɤɨɫɬɧɵɟ. 
 
ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɤɫɟɥɟɪɨɦɟɬɪɵ 
ȼ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɢɛɨɪɨɜ ɩɨɥɨɠɟɧ ɩɶɟɡɨɷɮɮɟɤɬ – 

ɹɜɥɟɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɧɚ ɩɶɟɡɨɤɪɢɫɬɚɥɥɟ ɩɪɢ ɟɝɨ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɜɢɛɪɨɦɟɬɪɚ ɫɨɞɟɪɠɢɬɫɹ 
ɢɧɟɪɬɧɨɟ ɬɟɥɨ, ɩɨɞɜɟɲɟɧɧɨɟ ɧɚ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ, ɫɨɞɟɪɠɚɳɢɯ 
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. ȿɫɥɢ ɤɨɪɩɭɫ ɩɪɢɛɨɪɚ ɩɪɢɤɪɟɩɥёɧ ɤ 
ɜɢɛɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɩɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɡɚɪɟɝɢɫɬɪɢɪɭɸɬ ɤɨɥɟɛɚɧɢɹ 
ɢɧɟɪɬɧɨɝɨ ɬɟɥɚ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɢɤɪɟɩɥɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɤɨɪɩɭɫɭ, ɚ 
ɩɨɬɨɦɭ ɫɬɪɟɦɢɬɫɹ ɫɨɯɪɚɧɹɬɶ ɫɜɨё ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȼ ɰɟɥɨɦ, ɜ 
ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɜɢɛɪɨɦɟɬɪ ɟɫɬɶ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ 
ɚɤɫɟɥɟɪɨɦɟɬɪ. 

ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɜɢɛɪɨɞɚɬɱɢɤɨɦ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɦɵɦ  ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ 
ɢɡɦɟɪɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɜ ɨɛɳɟɦ  ɥɭɱɲɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɜɢɛɪɨɞɚɬɱɢɤɚ. ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 
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ɚɤɫɟɥɟɪɨɦɟɬɪɵ ɨɬɥɢɱɚɸɬɫɹ ɲɢɪɨɤɢɦɢ ɪɚɛɨɱɢɦɢ ɱɚɫɬɨɬɧɵɦ ɢ  ɞɢɧɚɦɢɱɟɫɤɢɦ 
ɞɢɚɩɚɡɨɧɚɦɢ, ɥɢɧɟɣɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ  ɜ  ɷɬɢɯ  ɲɢɪɨɤɢɯ  ɞɢɚɩɚɡɨɧɚɯ, 
ɩɪɨɱɧɨɣ  ɤɨɧɫɬɪɭɤɰɢɟɣ, ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ 
ɩɚɪɚɦɟɬɪɨɜ.  

Ɍɚɤ ɤɚɤ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɤɫɟɥɟɪɨɦɟɬɪɵ ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɵɦɢ 
ɞɚɬɱɢɤɚɦɢ,  ɝɟɧɟɪɢɪɭɸɳɢɦɢ  ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ  ɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɥɟɛɚɧɢɹɦ  
ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɫɢɝɧɚɥ,  ɩɪɢ  ɢɯ  ɷɤɫɩɥɭɚɬɚɰɢɢ  ɧɟ ɧɭɠɟɧ  ɢɫɬɨɱɧɢɤ  ɩɢɬɚɧɢɹ.  
Ɉɬɫɭɬɫɬɜɢɟ  ɞɜɢɠɭɳɢɯɫɹ  ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ  ɢɫɤɥɸɱɚɟɬ  ɜɨɡɦɨɠɧɨɫɬɶ  
ɢɡɧɨɫɚ  ɢ  ɝɚɪɚɧɬɢɪɭɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ  ɞɨɥɝɨɜɟɱɧɨɫɬɶ  ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ  
ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ.  Ɉɬɦɟɬɢɦ,  ɱɬɨ  ɨɬɞɚɜɚɟɦɵɣ  ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ  ɫɢɝɧɚɥ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ  ɭɫɤɨɪɟɧɢɸ,  ɦɨɠɧɨ  ɢɧɬɟɝɪɢɪɨɜɚɬɶ  ɫ  ɰɟɥɶɸ ɢɡɦɟɪɟɧɢɹ  
ɢ  ɚɧɚɥɢɡɚ  ɫɤɨɪɨɫɬɢ  ɢ  ɫɦɟɳɟɧɢɹ  ɦɟɯɚɧɢɱɟɫɤɢɯ  ɤɨɥɟɛɚɧɢɣ.  

Ɉɫɧɨɜɧɵɦ  ɷɥɟɦɟɧɬɨɦ  ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ  ɚɤɫɟɥɟɪɨɦɟɬɪɚ  ɹɜɥɹɟɬɫɹ  
ɞɢɫɤ  ɢɡ  ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ  ɦɚɬɟɪɢɚɥɚ,  ɜ  ɤɚɱɟɫɬɜɟ  ɤɨɬɨɪɨɝɨ ɧɨɪɦɚɥɶɧɨ  
ɢɫɩɨɥɶɡɭɟɬɫɹ  ɢɫɤɭɫɫɬɜɟɧɧɨ  ɩɨɥɹɪɢɡɨɜɚɧɧɚɹ  ɮɟɪɪɨɷɥɟɤɬɪɢɱɟɫɤɚɹ  ɤɟɪɚɦɢɤɚ.  
ɉɨɞɜɟɪɝɚɟɦɵɣ  ɞɟɣɫɬɜɢɸ  ɫɢɥɵ (ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ,  ɫɠɚɬɢɢ  ɢɥɢ  ɫɞɜɢɝɟ)  
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɦɚɬɟɪɢɚɥ ɝɟɧɟɪɢɪɭɟɬ  ɧɚ  ɫɜɨɢɯ  ɩɨɜɟɪɯɧɨɫɬɹɯ,  ɤ  
ɤɨɬɨɪɵɦ  ɩɪɢɤɪɟɩɥɟɧɵ ɷɥɟɤɬɪɨɞɵ,  ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɡɚɪɹɞ,  
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ  ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɟ. 

ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 – ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ 

 
ɉɶɟɡɨɷɥɟɦɟɧɬ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ 

ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɬɚɤ, ɱɬɨ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ 
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ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɜ ɤɨɪɩɭɫɟ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɦɚɫɫɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɧɟɝɨ  ɫɢɥɨɣ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɭɫɤɨɪɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. ɗɬɨ  ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɡɚɤɨɧɭ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɫɢɥɚ ɪɚɜɧɚ ɩɪɨɢɡɜɟɞɟɧɢɸ ɦɚɫɫɵ ɢ ɭɫɤɨɪɟɧɢɹ.  

ɇɚ ɱɚɫɬɨɬɚɯ ɡɧɚɱɢɬɟɥɶɧɨ  ɦɟɧɶɲɢɯ  ɪɟɡɨɧɚɧɫɧɨɣ  ɱɚɫɬɨɬɵ  ɨɛɳɟɣ 
ɫɢɫɬɟɦɵ  ɦɚɫɫɚ — ɩɪɭɠɢɧɚ  ɭɫɤɨɪɟɧɢɟ  ɦɚɫɫɵ  ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɢɞɟɧɬɢɱɧɨ  
ɭɫɤɨɪɟɧɢɸ  ɟɝɨ  ɨɫɧɨɜɚɧɢɹ  ɢ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɨɬɞɚɜɚɟɦɵɣ  ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ  
ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɫɢɝɧɚɥ  ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɭɫɤɨɪɟɧɢɸ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɧɟɝɨ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ.  

Ɉɫɧɨɜɧɵɟ ɜɚɪɢɚɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɫɥɟɞɭɸɳɢɟ: 

ȼɚɪɢɚɧɬ ɫɠɚɬɢɹ, ɜ ɤɨɬɨɪɨɦ ɦɚɫɫɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɫɢɥɨɣ ɫɠɚɬɢɹ ɧɚ 
ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ. 

ȼɚɪɢɚɧɬ ɫɞɜɢɝɚ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ 
ɩɶɟɡɨɷɥɟɦɟɧɬɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɪɟɡɵɜɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɨɛɭɫɥɨɜɥɢɜɚɟɦɨɝɨ 
ɜɧɭɬɪɟɧɧɟɣ ɦɚɫɫɨɣ ɚɤɫɟɥɟɪɨɦɟɬɪɚ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɤɥɚɫɫɚ ɩɪɢɛɨɪɨɜ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɫ ɢɡɦɟɪɹɟɦɵɦ ɨɛɴɟɤɬɨɦ. 

 
ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ 
ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 

ɜɢɛɪɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɨɛɴɟɤɬɨɜ. 
ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ ɹɜɥɹɟɬɫɹ ɨɫɟɜɨɟ ɫɦɟɳɟɧɢɟ ɢ ɪɚɞɢɚɥɶɧɚɹ 
ɜɢɛɪɚɰɢɹ ɜɚɥɚ ɪɨɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ.  

ȼɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɜɢɯɪɟɜɨɝɨ ɡɨɧɞɚ, 
ɭɞɥɢɧɟɧɧɨɝɨ ɤɚɛɟɥɹ ɢ ɞɪɚɣɜɟɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧ ɜɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ. 
 

 
Ɋɢɫɭɧɨɤ 3.3 – ȼɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ 

 
ȼɢɯɪɟɜɨɣ ɞɚɬɱɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɨɧɞ ɫ 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦ ɧɚɤɨɧɟɱɧɢɤɨɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɧɟɛɨɥɶɲɢɦ ɨɬɪɟɡɤɨɦ 
ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɧɚ ɞɪɭɝɨɦ. ɋ ɩɨɦɨɳɶɸ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɭɞɥɢɧɢɬɟɥɶɧɨɝɨ 
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ɤɚɛɟɥɹ ɡɨɧɞ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɞɪɚɣɜɟɪɭ. Ⱦɪɚɣɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬ ɫɢɝɧɚɥ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɛɧɢɤɚ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

ȼɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɞɪɚɣɜɟɪɚ ɹɜɥɹɟɬɫɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɬɨɪɰɚ ɜɢɯɪɟɜɨɝɨ ɩɪɨɛɧɢɤɚ ɞɨ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɬɨɪɰɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ ɜɢɯɪɟɜɨɝɨ ɡɨɧɞɚ ɧɚɯɨɞɢɬɫɹ 
ɤɚɬɭɲɤɚ ɢɧɞɭɤɬɢɜɧɨɫɬɢ. Ⱦɪɚɣɜɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɛɭɠɞɟɧɢɟ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɤɚɬɭɲɤɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɦɚɬɟɪɢɚɥɨɦ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. ȿɫɥɢ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɧɚ 
ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɜɨɞɹɬɫɹ ɜɢɯɪɟɜɵɟ ɬɨɤɢ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɢɡɦɟɧɹɸɬ ɩɚɪɚɦɟɬɪɵ ɤɚɬɭɲɤɢ - ɟɟ ɚɤɬɢɜɧɨɟ ɢ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
ɉɚɪɚɦɟɬɪɵ, ɦɟɧɹɸɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɡɨɪɚ ɦɟɠɞɭ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ 
ɨɛɴɟɤɬɨɦ ɢ ɬɨɪɰɨɦ ɡɨɧɞɚ. Ⱦɚɬɱɢɤ ɩɪɟɨɛɪɚɡɭɟɬ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɝɨ ɥɢɧɟɚɪɢɡɚɰɢɸ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ - 
ɤɚɛɟɥɹ ɡɨɧɞɚ ɢ ɭɞɥɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ ɜɵɝɨɞɧɨ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ 
ɡɪɟɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɬɢɩɨɜɨɝɨ ɧɚɛɨɪɚ ɭɞɥɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɪɚɡɧɨɣ ɞɥɢɧɵ, 
ɭɞɨɛɧɨ ɡɚɞɚɜɚɬɶ ɨɛɳɭɸ ɞɥɢɧɭ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɩɨɜɪɟɠɞɟɧɢɹ ɜɟɫɶ ɤɚɛɟɥɶ ɢɥɢ ɟɝɨ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ ɚɪɦɢɪɭɸɬɫɹ. 

Ⱦɪɚɣɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɪɦɟɬɢɱɧɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɪɨɛɤɭ, ɧɚ 
ɤɨɬɨɪɨɣ ɢɦɟɟɬɫɹ ɤɨɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ, ɚ 
ɬɚɤɠɟ ɤɥɟɦɦɵ ɩɢɬɚɧɢɹ, ɡɟɦɥɢ, ɨɛɳɟɝɨ ɩɪɨɜɨɞɚ ɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦ ɱɚɫɬɨɬɧɵɦ ɨɬɤɥɢɤɨɦ 
(ɪɟɚɤɰɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɪɰɨɦ ɡɨɧɞɚ ɢ ɨɛɴɟɤɬɨɦ 
ɤɨɧɬɪɨɥɹ). Ɉɛɵɱɧɨ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ 0 - 10000 Ƚɰ. ɉɪɢ ɷɬɨɦ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,5 
ɞȻ. 

ȼɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɚ 
ɦɟɠɞɭ ɬɨɪɰɨɦ ɩɪɨɛɧɢɤɚ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɦ ɨɛɴɟɤɬɨɦ. ȼɟɥɢɱɢɧɚ 
ɢɡɦɟɪɹɟɦɨɝɨ ɡɚɡɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɦɟɬɪɨɜ ɢ ɡɚɜɢɫɢɬ ɨɬ 
ɞɢɚɦɟɬɪɚ ɤɚɬɭɲɤɢ, ɡɚɤɥɸɱɟɧɧɨɣ ɜ ɬɨɪɰɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ. 
ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɨɦɭ ɡɚɡɨɪɭ, ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɧɚɩɪɹɠɟɧɢɹ, ɬɨɤɚ ɢɥɢ ɜ ɰɢɮɪɨɜɨɦ ɮɨɪɦɚɬɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɢɩɨɦ ɫɢɫɬɟɦɵ ɧɚɛɥɸɞɟɧɢɹ). 

Ⱦɥɹ ɞɪɚɣɜɟɪɨɜ ɫ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɜ ɜɢɞɟ ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɵɜɚɸɬ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɡɚɡɨɪɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɫɢɝɧɚɥ), ɤɨɬɨɪɚɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɨɫɬɚɜɥɹɟɬ 8ɦȼ/ɦɤɦ. ɑɚɫɬɨ ɞɥɹ 
ɫɨɩɪɹɠɟɧɢɹ ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɞɚɬɱɢɤɚ ɫ ɬɢɩɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɮɨɪɦɚɬ 4-20ɦȺ ɬɨɤɨɜɨɣ ɩɟɬɥɢ ɢɥɢ ɜ ɰɢɮɪɨɜɨɣ ɜɢɞ. 

ɍɫɬɪɨɣɫɬɜɚ, ɫɨɱɟɬɚɸɳɢɟ ɮɭɧɤɰɢɢ ɞɪɚɣɜɟɪɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɮɨɪɦɢɪɨɜɚɬɟɥɹ ɧɚɡɵɜɚɸɬ ɬɪɚɧɫɦɢɬɬɟɪɚɦɢ. 
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ɉɪɢɨɪɢɬɟɬɧɨɣ ɨɛɥɚɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɢɯɪɟɬɨɤɨɜɵɯ ɞɚɬɱɢɤɨɜ 
ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɢ ɩɨɩɟɪɟɱɧɨɝɨ ɛɢɟɧɢɹ ɜɚɥɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɞɚɬɱɢɤɨɜ ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ, 
ɯɨɬɹ ɢ ɞɨɩɭɫɬɢɦɨ, ɧɨ ɧɟɨɩɪɚɜɞɚɧɧɨ, ɩɨɫɤɨɥɶɤɭ ɢɡ-ɡɚ ɫɥɚɛɨɝɨ ɨɬɤɥɢɤɚ ɧɚ 
ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ (<10 Ƚɰ) ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɜɢɛɪɚɰɢɢ ɦɚɫɫɢɜɧɵɦ 
ɤɨɪɩɭɫɨɦ ɭɫɬɚɧɨɜɤɢ, ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɢɦɟɬɶ ɛɨɥɶɲɭɸ ɩɨɝɪɟɲɧɨɫɬɶ. 
ȼɢɯɪɟɬɨɤɨɜɵɣ ɦɟɬɨɞ ɧɚɩɪɨɬɢɜ ɨɛɥɚɞɚɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɬɨɱɧɨɫɬɶɸ, 
ɩɨɫɤɨɥɶɤɭ ɧɟ ɬɨɥɶɤɨ ɧɟ ɢɦɟɟɬ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɩɨ ɱɚɫɬɨɬɟ, ɧɨ ɢ ɧɟ ɬɪɟɛɭɟɬ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɜɢɞɭ ɩɪɹɦɨɝɨ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɬɟɤɭɳɟɦɭ ɫɦɟɳɟɧɢɸ ɜɚɥɚ ɢɥɢ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɭɪɬɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧɵ ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɢɫɩɨɥɶɡɭɸɬ ɞɜɚ ɞɚɬɱɢɤɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɜɚɥɭ ɢ ɪɚɡɜɟɪɧɭɬɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɧɚ 90 ɝɪɚɞɭɫɨɜ. 

Ɉɪɬɨɝɨɧɚɥɶɧɨɟ X-Y ɪɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɭɥɭɱɲɚɟɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ 
ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɶɧɨ ɧɚɛɥɸɞɚɬɶ ɨɪɛɢɬɭ ɞɜɢɠɟɧɢɹ ɜɚɥɚ ɜ 
ɪɚɞɢɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɫɟɜɨɝɨ ɫɞɜɢɝɚ ɞɚɬɱɢɤ ɪɚɡɦɟɳɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɜ 
ɬɨɪɰɟ ɜɚɥɚ ɢ (ɢɥɢ) ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɭɪɬɢɤɚ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɭɫɢɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ 
ɬɨɪɰɟ ɜɚɥɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɜɚ ɞɚɬɱɢɤɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɦɢɦɨ 
ɫɦɟɳɟɧɢɹ ɢɡɦɟɪɹɬɶ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɜɚɥɚ ɨɬ ɨɫɟɜɨɣ ɥɢɧɢɢ. 

ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɢɥɢ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɬɤɥɢɤɚ ɞɚɬɱɢɤɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɜɵɫɬɭɩɨɦ ɢɥɢ ɭɝɥɭɛɥɟɧɢɟɦ ɧɚ ɜɚɥɭ. Ɍɚɤɨɣ ɞɚɬɱɢɤ 
ɧɚɡɵɜɚɸɬ ɮɚɡɨɜɵɦ ɤɥɸɱɨɦ (ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɮɚɡɨɜɨɣ ɦɟɬɤɢ). ȿɝɨ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɨɜɦɟɫɬɧɨ ɫ X-Y ɞɚɬɱɢɤɚɦɢ ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɨɪɛɢɬɵ ɞɜɢɠɟɧɢɹ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɚɡɨɜɨɣ 
ɦɟɬɤɢ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ 
ɩɪɨɬɢɜɨɜɟɫɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɢɫɛɚɥɚɧɫɚ ɜɚɥɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɡɭɛɱɚɬɨɟ 
ɤɨɥɟɫɨ. Ʉɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɢɫɥɭ ɡɭɛɶɟɜ ɨɬ ɧɚɱɚɥɚ 
ɨɬɫɱɟɬɚ ɨɩɪɟɞɟɥɹɟɬ ɬɟɤɭɳɟɟ ɭɝɥɨɜɨɟ ɩɨɥɨɠɟɧɢɟ ɜɚɥɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɜɢɯɪɟɬɨɤɨɜɨɣ ɫɢɫɬɟɦɟ ɬɪɚɧɫɦɢɬɬɟɪɚ ɜɦɟɫɬɨ ɞɪɚɣɜɟɪɚ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɚ ɜɵɯɨɞɟ ɫɢɝɧɚɥ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɩɪɹɦɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɢɫɥɭ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ ɢɥɢ ɜɢɛɪɚɰɢɢ ɨɬ ɩɢɤɚ ɞɨ ɩɢɤɚ ɜɨ 
ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

 
Ɉɩɬɢɱɟɫɤɢɟ ɜɢɛɪɨɦɟɬɪɵ 
ȼ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ ɩɨɞɨɛɧɨ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ 

ɞɚɬɱɢɤɚɦ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɥɨɠɟɧ ɷɮɮɟɤɬ Ⱦɨɩɥɟɪɚ. ɉɪɢɛɨɪ ɨɛɵɱɧɨ ɫɨɞɟɪɠɢɬ 
ɥɚɡɟɪɧɵɣ ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ, ɩɪɢёɦɧɭɸ ɨɩɬɢɱɟɫɤɭɸ ɫɯɟɦɭ, ɚ ɬɚɤɠɟ 
ɷɥɟɤɬɪɨɧɧɭɸ ɫɯɟɦɭ ɨɛɪɚɛɨɬɤɢ. ɉɪɢ ɨɬɪɚɠɟɧɢɢ ɢɡɥɭɱɟɧɢɹ ɨɬ ɧɟɩɨɞɜɢɠɧɨɝɨ 

http://www.devicesearch.ru/article/3648#ultrazvukovie
http://www.devicesearch.ru/article/3648#ultrazvukovie
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ɨɛɴɟɤɬɚ ɞɥɢɧɚ ɜɨɥɧɵ ɩɪɢɧɹɬɨɝɨ ɥɭɱɚ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɫɬɢɧɧɨɣ ɞɥɢɧɵ 
ɜɨɥɧɵ ɥɚɡɟɪɚ. ȿɫɥɢ ɨɛɴɟɤɬ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɢɡɥɭɱɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ 
ɫɞɜɢɝ ɞɥɢɧɵ ɜɨɥɧɵ ɨɬɪɚɠёɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɧɟɤɨɬɨɪɭɸ ɜɟɥɢɱɢɧɭ (ɷɮɮɟɤɬ 
Ⱦɨɩɥɟɪɚ), ɡɧɚɱɟɧɢɟ ɢ ɡɧɚɤ ɤɨɬɨɪɨɣ ɧɟɫɭɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɤɨɪɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ, ɚ ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɫɨɫɬɚɜɟ ɩɪɢёɦɧɨɝɨ 
ɨɩɬɢɱɟɫɤɨɝɨ ɦɨɞɭɥɹ ɢɧɬɟɪɮɟɪɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɷɬɭ 
ɜɟɥɢɱɢɧɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɟɛɚɧɢɹ ɨɬɪɚɠɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɞɭɥɢɪɭɸɬ 
ɱɚɫɬɨɬɧɵɣ ɫɞɜɢɝ, ɢ ɷɥɟɤɬɪɨɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɦɨɞɭɥɹɰɢɢ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.4. 

 

 
Ɋɢɫɭɧɨɤ 3.4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ 

 
Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɨɩɬɢɱɟɫɤɢɯ ɜɢɛɪɨɦɟɬɪɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, 

ɱɬɨ ɞɢɚɝɧɨɫɬɢɤɚ ɫ ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɛɟɫɤɨɧɬɚɤɬɧɨ, ɩɪɢ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ ɬɪɟɛɭɟɬɫɹ ɥɢɲɶ 
ɨɞɧɨɤɪɚɬɧɚɹ ɮɨɤɭɫɢɪɨɜɤɚ ɧɚ ɢɡɦɟɪɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɭɫɬɪɨɣɫɬɜɚ ɷɬɨɝɨ ɬɢɩɚ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ, 
ɩɨɫɤɨɥɶɤɭ ɥɢɲɟɧɵ ɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ ɰɟɧɭ. 

 
3.5 Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ 
 
Ⱦɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɷɥɟɦɟɧɬɚɯ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.5.  
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Ɋɢɫɭɧɨɤ 3.5–Ɇɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ 

 
1. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɩɨɞɲɢɩɧɢɤɟ (ɞɚɬɱɢɤɢ 1,2 ɢɡɦɟɪɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɪɚɞɢɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɧɚɞɫɬɚɜɤɢ ɜ ɪɚɣɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ, ɞɚɬɱɢɤɢ 3,4 ɢɡɦɟɪɹɸɬ ɚɛɫɨɥɸɬɧɨɟ ɪɚɞɢɚɥɶɧɨɟ 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɞɚɬɱɢɤ 5 –ɢɡɦɟɪɹɟɬ 
ɚɛɫɨɥɸɬɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫɨ 
ɫɬɨɪɨɧɵ ɇȻ).  

2. ȼ ɡɚɡɨɪɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɞɚɬɱɢɤɢ 6,7 – ɢɡɦɟɪɹɸɬ ɜɨɡɞɭɲɧɵɣ 
ɡɚɡɨɪ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (16 ɬɨɱɟɤ ɤɨɧɬɪɨɥɹ)). 

3.  ȼ ɩɨɞɩɹɬɧɢɤɟ ɝɟɧɟɪɚɬɨɪɚ (ɞɚɬɱɢɤɢ 8,9 ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ). 

4. ɇɚ ɨɩɨɪɟ ɩɨɞɩɹɬɧɢɤɚ (ɞɚɬɱɢɤ 10 ɢɡɦɟɪɹɟɬ ɚɛɫɨɥɸɬɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ). 

5. ɉɨɞ ɩɨɞɩɹɬɧɢɤɨɦ (ɞɚɬɱɢɤ 11 ɨɬɦɟɬɱɢɤ ɨɛɨɪɨɬɨɜ). 
6. ɇɚ ɬɭɪɛɢɧɧɨɦ ɩɨɞɲɢɩɧɢɤɟ ( ɞɚɬɱɢɤɢ 12,13 ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɚɛɫɨɥɸɬɧɨɝɨ ɪɚɞɢɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 
ɞɚɬɱɢɤ 14 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ 
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ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɞɚɬɱɢɤɢ 15,16 - Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɪɚɞɢɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɜ ɪɚɣɨɧɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ). 

7. ɇɚ ɥɨɩɚɬɤɚɯ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (ɞɚɬɱɢɤɢ 17,19 ɫɥɭɠɚɬ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɥɨɩɚɬɨɤ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɞɚɬɱɢɤɢ 18,20 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɣ 
ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ). 

8. ɇɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ (ɞɚɬɱɢɤ 21 ɢɡɦɟɪɹɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɞɢɚɥɶɧɨɟ 
ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɞɚɬɱɢɤɢ 22,23 - 
ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ). 
 

3.6 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 
 
Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ 
ɋ ɢɫɬɨɱɧɢɤɚ ɜɢɛɪɚɰɢɢ ɩɨɥɭɱɚɟɦ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ 50g (ɪɢɫɭɧɨɤ 3.6), 

ɞɚɬɱɢɤ ɩɪɟɨɛɪɚɡɭɟɬ ɟɝɨ ɜ ɧɚɩɪɹɠɟɧɢɟ 5 ȼ (ɪɢɫɭɧɨɤ 3.7). Ʉɨɷɮɮɢɰɢɟɧɬ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɚɬɱɢɤɚ: 

                                                                                                                       ሺ   ሻ 
                  
 
 

 
Ɋɢɫɭɧɨɤ 3.6 – Ɉɫɰɢɥɥɨɝɪɚɦɦɚ ɜɯɨɞɧɨɣ ɜɢɛɪɚɰɢɢ 

 

 
Ɋɢɫɭɧɨɤ 3.7 –Ɉɫɰɢɥɥɨɝɪɚɦɦɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
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ɉɨɫɥɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɟɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɜ ɰɢɮɪɨɜɨɣ. 
 
Аɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
Ⱦɚɬɱɢɤ ɫɨɡɞɚɟɬ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɜɢɛɪɚɰɢɢ. 

Ⱦɚɥɟɟ ɫɢɝɧɚɥ ɩɨɫɬɭɩɚɟɬ, ɧɚ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜɵɛɨɪɤɢ ɩɪɟɨɛɪɚɡɭɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɚɧɚɥɨɝɨɜɵɣ 
ɫɢɝɧɚɥ ɜɢɛɪɚɰɢɢ, ɜ ɪɹɞ ɞɢɫɤɪɟɬɧɵɯ ɜɵɛɨɪɨɤ. Ⱥɐɉ ɩɪɟɨɛɪɚɡɭɟɬ ɤɚɠɞɨɟ 
ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɜɵɛɨɪɤɢ ɜ ɰɢɮɪɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɜɨɞɚ ɜ 
ɩɚɦɹɬɶ.  

Ɋɚɡɪɟɲɟɧɢɟ ɩɨ ɚɦɩɥɢɬɭɞɟ. 
Ɋɚɡɦɟɪ ɜɵɛɨɪɤɢ – ɱɚɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢ ɧɟ 

ɪɟɝɭɥɢɪɭɟɬɫɹ. Ɍɢɩɢɱɧɵɟ ɪɚɡɦɟɪɵ ɜɵɛɨɪɤɢ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɪɬɚɬɢɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɫɛɨɪɚ ɞɚɧɧɵɯ: 14-ɛɢɬ, 16-ɛɢɬ, ɢ 18-ɛɢɬ. 

Ɋɚɡɪɟɲɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ.  
ɑɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɫɜɟɧɧɨ ɢɫɯɨɞɹ ɢɡ ɜɵɛɪɚɧɧɨɣ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ, ɨɬɨɛɪɚɠɚɟɦɨɣ ɜ ɫɩɟɤɬɪɟ. ɇɚɫɬɪɨɣɤɚ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ 
ɡɚɞɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɨɩɪɚɲɢɜɚɟɦɨɣ ɬɨɱɤɢ ɢɡɦɟɪɟɧɢɹ. 

 
Ɉɛɪɚɛɨɬɤɚ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ 
ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɜ ɰɢɮɪɨɜɨɣ, ɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɛɨɬɚɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɫɩɟɰɢɚɥɢɫɬɨɦ. ɉɪɢ 
ɢɡɦɟɪɟɧɢɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ ɞɚɬɱɢɤ ɮɢɤɫɢɪɭɟɬ ɤɨɥɟɛɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɱɚɫɬɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜɢɛɪɚɰɢɨɧɧɵɣ ɲɭɦ ɨɬ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ 
ɩɨɥɧɨɰɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɛɢɬɶ ɤɨɦɩɨɡɢɬɧɵɣ ɫɢɝɧɚɥ ɜɢɛɪɚɰɢɢ ɧɚ ɱɚɫɬɨɬɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɢɡ ɤɨɬɨɪɵɯ ɨɧ ɫɨɫɬɨɢɬ, ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɛɵɫɬɪɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ (ȻɉɎ). 

ɑɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɬɟɦ ɡɚɞɚɧɢɹ ɞɢɚɩɚɡɨɧɚ 
ɱɚɫɬɨɬ ɫɩɟɤɬɪɚ       

                                                                                                             ሺ   ሻ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɰɢɮɪɨɜɵɯ ɜɵɛɨɪɨɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɬɟɦ ɡɚɞɚɧɢɹ ɱɢɫɥɚ 

ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ. 
 
Ɋɚɡɛɢɬɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɱɚɫɬɨɬɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.8. 
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Ɋɢɫɭɧɨɤ 3.8 - Ɋɚɡɛɢɬɢɟ ɤɨɦɩɨɡɢɬɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɱɚɫɬɨɬɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 
 
ɉɨɫɥɟ ɪɚɡɥɨɠɟɧɢɹ ɫɢɝɧɚɥɚ ɧɚ ɱɚɫɬɨɬɵ ɦɵ ɦɨɠɟɦ ɩɟɪɟɣɬɢ ɢɡ 

ɜɪɟɦɟɧɧɨɝɨ ɞɨɦɟɧɚ ɧɚ ɱɚɫɬɨɬɧɵɣ. 
ɉɟɪɟɯɨɞ ɢɡ ɜɪɟɦɟɧɧɨɝɨ ɞɨɦɟɧɚ ɧɚ ɱɚɫɬɨɬɧɵɣ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

3.9. 
 

 
Ɋɢɫɭɧɨɤ 3.9 – ɉɟɪɟɯɨɞ ɢɡ ɜɪɟɦɟɧɧɨɝɨ ɜ ɱɚɫɬɨɬɧɵɣ ɞɨɦɟɧ 

 
ɉɨɫɥɟ ɪɚɡɥɨɠɟɧɢɹ ɫɢɝɧɚɥɚ ɧɚ ɫɩɟɤɬɪɵ ɦɵ ɦɨɠɟɦ ɩɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ 

ɫɢɝɧɚɥɚ. 
 
ɉɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɜɢɛɪɚɰɢɣ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ, ɜɨɡɧɢɤɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɩɨɦɟɯ, 

ɢɫɯɨɞɹɳɢɯ ɨɬ ɞɪɭɝɢɯ ɚɝɪɟɝɚɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɤɚ ɬɚɤɢɯ ɞɚɧɧɵɯ 
ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɚ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹ ɧɟɜɨɡɦɨɠɧɚ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ 
ɧɟɧɭɠɧɵɯ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɮɢɥɶɬɪɵ. ɋ ɩɨɦɨɳɶɸ 
ɮɢɥɶɬɪɨɜ ɦɨɠɧɨ ɭɛɪɚɬɶ ɧɟ ɧɭɠɧɵɟ ɫɩɟɤɬɪɵ ɱɚɫɬɨɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ 
ɚɧɚɥɢɡ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɢɝɧɚɥɚ.  
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Ⱥɦɩɥɢɬɭɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɥɶɬɪɨɜ ɜɢɛɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.10. 

 

 
Ɋɢɫɭɧɨɤ 3.10 – Ɏɢɥɶɬɪɵ ɜɢɛɪɚɰɢɢ 

 
Ɋɚɡɥɢɱɚɸɬ ɮɢɥɶɬɪɵ: 
-ɮɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ 
-ɩɨɥɨɫɨɜɨɣ ɮɢɥɶɬɪ 
-ɮɢɥɶɬɪ ɜɟɪɯɧɢɯ ɱɚɫɬɨɬ 
 
Ɏɢɥɶɬɪ ɜɟɪɯɧɢɯ ɱɚɫɬɨɬ ɩɨɡɜɨɥɢɬ ɭɫɬɪɚɧɢɬɶɫɩɟɤɬɪɵ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬ, 

ɧɚɩɪɢɦɟɪ ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɜ ɞɢɚɩɚɡɨɧ ɜɢɛɪɚɰɢɢ ɪɨɬɨɪɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱥɧɚɥɨɝɢɱɧɨ ɢ ɫ ɩɨɥɨɫɨɜɵɦ ɮɢɥɶɬɪɨɦ ɢ ɮɢɥɶɬɪɨɦ ɧɢɠɧɢɯ 
ɱɚɫɬɨɬ. 

 
3.7. Ɉɛɡɨɪ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
 
ɋɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ SIMENS 
ɋɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ. ȼ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɨɬɞɟɥɶɧɨ ɜɵɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɩɚɪɚɦɟɬɪɨɜ [4]. 

Ʉɨɧɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɰɟɫɫɨɪɧɵɯ ɢ ɫɢɝɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ 
«SIMENS» (ɋɢɦɟɧɫ), ɜɤɥɸɱɚɹ ɜɵɞɟɥɟɧɧɵɣ ɩɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ ɢ ɞɜɚ 
ɦɨɞɭɥɹ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ Ⱥɐɉ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɛɢɟɧɢɣ ɢ 
ɜɢɛɪɚɰɢɣ. 

ɂɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 
ɨɩɟɪɚɬɨɪɫɤɨɣ ɩɚɧɟɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɚɧɟɥɢ ɚɝɪɟɝɚɬɧɨɝɨ ɳɢɬɚ 
ɭɩɪɚɜɥɟɧɢɹ. ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɱɟɪɟɡ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ- ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɟɬɶ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɪɚɛɨɱɢɟ 
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ɦɟɫɬɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ. ɗɬɚ ɠɟ ɢɧɮɨɪɦɚɰɢɹ 
ɩɟɪɟɞɚёɬɫɹ ɧɚ ɫɟɪɜɟɪ ɞɥɹ ɯɪɚɧɟɧɢɹ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.11 [4]. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɛɢɟɧɢɣ ɩɪɢɦɟɧɹɸɬ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɜɢɯɪɟɬɨɤɨɜɵɟ 
ɞɚɬɱɢɤɢ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɹ ɡɚɡɨɪɨɜ 2-6 ɦɦ. 

ɂɧɮɨɪɦɚɰɢɹ ɨɬ ɞɚɬɱɢɤɨɜ ɨ ɬɟɤɭɳɟɦ ɡɧɚɱɟɧɢɢ ɡɚɡɨɪɚ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧ-
ɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɪɚɫɱɟɬ 
ɜɵɱɢɫɥɹɜ-ɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɚɤɟɬɚ ɞɚɧɧɵɯ 
ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. 

ɂɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɹɜɥɹɸɬɫɹ: 
• ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɢ ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ; 
• ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ; 
• ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 
• ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ; 
• ɛɢɟɧɢɹ ɜɚɥɚ ɭ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɨ ɛɶɟɮɚɦ ɢ ɩɨ ɛɟɪɟɝɚɦ; 
• ɛɢɟɧɢɟ ɜɚɥɚ ɭ ɮɥɚɧɰɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɚɥɚ ɩɨ ɛɶɟɮɚɦ; 
• ɛɢɟɧɢɟ ɜɚɥɚ ɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɨ ɛɶɟɮɚɦ ɢ ɩɨ ɛɟɪɟɝɚɦ; 
• ɛɢɟɧɢɟ ɡɟɪɤɚɥɚ ɩɨɞɩɹɬɧɢɤɚ. 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɜɨɞɚ ɢ ɨɛɪɚɛɨɬɤɢ ɨɫɰɢɥɥɨɝɪɚɦɦ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɚɪɚ-

ɦɟɬɪɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɞɭɥɢ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ Ⱥɐɉ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɩɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ, ɜɯɨɞɹɳɢɣ ɜ ɤɨɧɬɪɨɥɥɟɪ ɩɨɞɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. 
Ⱥɐɉ ɢ ɩɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ ɨɛɟɫɩɟɱɢɜɚɸɬ ɱɚɫɬɨɬɭ ɨɩɪɨɫɚ 330 Ƚɰ ɩɨ 
ɤɚɠɞɨɦɭ ɢɡ 12 ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ. ɑɚɫɬɨɬɚ ɜɢɛɪɚɰɢɢ, 

 
Ɋɢɫɭɧɨɤ 3.11- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

SIMENS 
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ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɩɨɞɫɢɫɬɟɦɨɣ ɦɨɧɢɬɨɪɢɧɝɚ, ɫɨɫɬɚɜɥɹɟɬ 100 Ƚɰ. ɗɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɢɛɪɚɰɢɢ ɫɬɚɬɨɪɚ ɫ ɩɨɥɸɫɧɨɣ ɱɚɫɬɨɬɨɣ. 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ SIMENS: 
• ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɧɚ ɞɢɫɩɟɬɱɟɪɫɤɨɦ 

ɩɭɥɶɬɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 
ɜ ɛɨɥɶɲɨɣ ɧɚɛɨɪ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. ɇɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ SIMENS: 
• ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɫɦɨɬɪɚ ɨɫɰɢɥɥɨɝɪɚɦɦ ɫɢɝɧɚɥɨɜ 

ɜɢɛɪɚɰɢɣ ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɫ ɩɭɥɶɬɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɪɚɛɨɱɢɯ ɦɟɫɬ; 

• ɧɟ ɜɵɱɢɫɥɹɟɬɫɹ ɡɚɡɨɪ ɦɟɠɞɭ ɜɚɥɨɦ ɢ ɢɧɞɭɤɰɢɨɧɧɵɦ ɞɚɬɱɢɤɨɦ, ɬɨ 
ɟɫɬɶ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɤɪɢɜɚɹ ɢɡɦɟɧɟɧɢɹ ɡɚɡɨɪɚ; 

• ɧɢɡɤɚɹ ɱɚɫɬɨɬɚ ɨɩɪɨɫɚ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɨɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ; 

• ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɨɜ. 
 

Аɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ ɛɢɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ (АɉɄ «ȼАɅ») 

Ʉɨɦɩɥɟɤɫ ȺɉɄ "ȼȺɅ" ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɛɢɟɧɢɣ 
ɜɚɥɚ ɞɟɣɫɬɜɭɸɳɢɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɣ ɨɰɟɧɤɢ 
ɢɯ ɫɨɫɬɨɹɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɟ ɞɚɬɱɢɤɢ, 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɟ ɛɢɟɧɢɟ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɤɨɥɟɛɚɧɢɹ ɜɧɟɲɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ). Ɂɚɬɟɦ ɫɢɝɧɚɥɵ 
ɛɢɟɧɢɣ ɩɪɟɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɜ ɰɢɮɪɨɜɭɸ ɮɨɪɦɭ ɜ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ. ȼ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɟ ɤɨɦɩɥɟɤɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɚɦɩɥɢɬɭɞɵ ɛɢɟɧɢɹ ɜɚɥɚ, ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ ɤɚɠɞɵɦ 
ɞɚɬɱɢɤɨɦ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ. ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɤɨɧɬɪɨɥɹ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 
ɫɨɛɫɬɜɟɧɧɨɦ ɦɨɧɢɬɨɪɟ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɧɚ ɦɨɧɢɬɨɪɚɯ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɢ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɥɨɤɚɥɶɧɭɸ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɟɬɶ Ⱥɋɍ Ɍɉ. 
ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɬ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɨ ɉɗȼɆ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɚɧɚɥɭ ɫɜɹɡɢ ETHERNET. 

Ʉɨɦɩɥɟɤɫ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: 
ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɚɜɬɨɧɨɦɧɨɦ; 
• ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ (ɞɢɚɥɨɝɨɜɨɦ). 
ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ ȺɉɄ "ȼȺɅ" ɨɛɟɫɩɟɱɢɜɚɟɬ: 
• ɤɨɧɬɪɨɥɶ, ɯɪɚɧɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɢ ɨ ɛɢɟɧɢɹɯ ɜɚɥɚ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
• ɪɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɵ ɛɢɟɧɢɣ; 
• ɨɬɨɛɪɚɠɟɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
• ɫɚɦɨɩɪɨɜɟɪɤɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɚɦɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
ȼ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ȺɉɄ "ȼȺɅ" ɨɛɟɫɩɟɱɢɜɚɟɬ: 
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• ɭɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɚɦɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ; 
• ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢ ɟɟ 

ɧɚɝɥɹɞɧɭɸ ɝɪɚɮɢɱɟɫɤɭɸ ɢɧɬɟɪɩɪɟɬɚɰɢɸ; 
• ɢɡɜɥɟɱɟɧɢɟ ɨɫɰɢɥɥɨɝɪɚɦɦ ɛɢɟɧɢɣ ɜɚɥɚ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ ȺɉɄ «ȼȺɅ»: 
• ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɪɚɛɨɬɵ; 
• ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɨɫɰɢɥɥɨɝɪɚɦɦ. 
ɇɟɞɨɫɬɚɬɤɢ ȺɉɄ «ȼȺɅ»: 
• ɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɚɡɚ ɛɢɟɧɢɣ; 
• ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɢɦɦɟɬɪɢɸ ɞɜɢɠɟɧɢɹ ɜɚɥɚ; 
• ɧɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫɩɟɤɬɪ ɜɢɛɪɚɰɢɢ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
• ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɨɜ. 

 
ɋɢɫɬɟɦɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɬɢɩɚ 

«SUPER» 
ɋɢɫɬɟɦɚ «SUPER» ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɨɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧ-

ɬɪɨɥɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɢɦ ɬɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ 
[5]. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ 
ɞɚɬɱɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɨɤɨɥɨ ɚɝɪɟɝɚɬɚ. ɋɢɝɧɚɥɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ, 
ɩɨɞɚɸɬɫɹ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ 
Ƚɗɋ. Ⱦɥɹ ɩɨɫɬɚɧɨɜɤɢ ɞɢɚɝɧɨɡɚ ɫɨɫɬɨɹɧɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ 
ɜɵɡɜɚɬɶ ɧɚ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɞɚɧɧɵɟ ɨɬ ɛɥɨɤɚ ɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞ. 

Ʉɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
• ɛɢɟɧɢɹ ɜɚɥɚ ɭ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨ 

ɛɶɟɮɚɦ ɢ ɩɨ ɛɟɪɟɝɚɦ; 
• ɜɢɛɪɚɰɢɹ ɧɚ ɜɟɪɯɧɟɦ ɩɨɞɲɢɩɧɢɤɟ ɝɟɧɟɪɚɬɨɪɚ: ɝɚɪɦɨɧɢɤɢ, ɤɪɚɬɧɵɟ 

ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɟ ɢ ɱɚɫɬɨɬɟ ɫɟɬɢ; 
• ɨɫɟɜɨɟ ɫɦɟɳɟɧɢɟ. 
Ⱦɚɧɧɵɟ ɩɟɪɟɞɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɛɥɨɤ 1 ɪɚɡ ɜ ɱɚɫ, ɩɪɢɱɟɦ ɞɚɧɧɵɟ, ɪɟɡɤɨ 

ɢɡɦɟɧɹɸɳɢɟɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɚɝɪɟɝɚɬɚ, ɨɬɛɪɚɫɵɜɚɸɬɫɹ, ɬɨ ɟɫɬɶ ɜ ɫɢ-
ɫɬɟɦɟ «SUPER» ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɧɰɢɩ ɫɬɚɛɢɥɶɧɨɫɬɢ. Ʉɚɠɞɵɣ ɱɚɫ ɜ 
ɩɪɨɰɟɫɫɨɪ ɩɟɪɟɞɚɟɬɫɹ ɫɩɟɤɬɪ ɜɢɛɪɚɰɢɣ, ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ, ɚɧɚɥɢɡ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɫɢɫɬɟɦɵ «SUPER»: 
• ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɟɤɬɪɚ ɜɢɛɪɚɰɢɢ. 
• ɨɩɪɟɞɟɥɹɟɬ ɡɚɡɨɪ ɦɟɠɞɭ ɞɚɬɱɢɤɨɦ ɢ ɜɚɥɨɦ. 
ɇɟɞɨɫɬɚɬɤɢ ɩɨɞɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɫɢɫɬɟɦɵ «SUPER»: 
• ɧɟ ɨɩɪɟɞɟɥɹɟɬ ɮɚɡɭ ɛɢɟɧɢɣ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
• ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɩɟɤɬɪ ɜɢɛɪɚɰɢɢ ɜ ɪɟɚɥɶɧɨɦ 

ɜɪɟɦɟɧɢ (ɫɩɟɤɬɪ ɩɟɪɟɞɚёɬɫɹ ɬɨɥɶɤɨ 1 ɪɚɡ ɜ ɱɚɫ); 
• ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɨɜ. 

 
ɋɢɫɬɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ VIMOS (ABB) 
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ȼ ɫɢɫɬɟɦɟ VIMOS ɞɚɧɧɵɟ ɨ ɜɢɛɪɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɭɩɚɸɬ ɩɨ 32 
ɤɚɧɚɥɚɦ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɜɢɛɪɚɰɢɢ, ɫɩɟɤɬɪɚ ɱɚɫɬɨɬ ɜɢɛɪɚɰɢɢ 
ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɨɜ ɢ ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ [5]. 

ɉɪɢ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ ɭɪɨɜɟɧɶ ɞɨɩɭɫɬɢɦɵɯ ɤɨɥɟɛɚɧɢɣ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɛɨɥɶɲɢɦ, ɱɟɦ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ. ɋɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɜ 
ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ. 

ɋɢɫɬɟɦɚ VIMOS ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
• ɩɟɪɟɦɟɳɟɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɬ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɤ ɧɢɠɧɟɦɭ ɢ ɨɬ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ ɤ ɥɟɜɨɦɭ; 
• ɩɟɪɟɦɟɳɟɧɢɟ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ; 
• ɜɢɛɪɚɰɢɹ ɜ ɥɨɛɨɜɵɯ ɱɚɫɬɹɯ ɨɛɦɨɬɤɢ; 
• ɜɢɛɪɚɰɢɹ ɩɚɤɟɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɬɨɪɚ; 
• ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɞɚɬɱɢɤɨɦ ɢ ɜɚɥɨɦ. 
ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɜɭɦ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɨɫɹɦ, 

ɩɪɢ ɷɬɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɩɨɦɢɧɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɜɢɛɪɚɰɢɢ ɩɨ ɬɪɟɦ 
ɡɚɞɚɧɧɵɦ ɭɪɨɜɧɹɦ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ VIMOS: 
• ɧɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ; 
• ɤɨɧɬɪɨɥɶ ɡɚɡɨɪɚ ɦɟɠɞɭ ɞɚɬɱɢɤɨɦ ɢ ɜɚɥɨɦ. 

ɇɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ VIMOS: 
• ɧɟɬ ɫɪɟɞɫɬɜ ɨɬɨɛɪɚɠɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɨɫɰɢɥɥɨɝɪɚɦɦ 

ɛɢɟɧɢɣ; 
• ɧɟ ɢɡɦɟɪɹɟɬɫɹ ɮɚɡɚ ɛɢɟɧɢɣ; 
• ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɨɜ. 

 
ɋɢɫɬɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ «ɇɉɈ ɐɄɌɂ» 
ɋɢɫɬɟɦɚ ɨɛɧɚɪɭɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: 
• ɦɟɯɚɧɢɱɟɫɤɭɸ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ (ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ, ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ); 
• ɢɡɥɨɦ ɜɚɥɚ, ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɜɨ ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɢ ɜ 

ɩɨɞɲɢɩɧɢɤɟ; 
• ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɧɟɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
• ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɟɛɚɥɚɧɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɦɟɠɞɭ ɪɨɬɨɪɨɦ ɢ ɫɬɚɬɨɪɨɦ 

ɝɟɧɟɪɚɬɨɪɚ; 
• ɩɨɜɵɲɟɧɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ; 
• ɩɟɪɟɝɪɭɡɤɚ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ; 
• ɢɡɧɨɫ ɢ ɨɫɥɚɛɥɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ; 
• ɩɟɪɟɝɪɭɡɤɚ ɩɨɞɩɹɬɧɢɤɚ; 
• ɧɚɪɭɲɟɧɢɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
• ɪɟɡɨɧɚɧɫɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɚɥɚ, ɚɜɬɨɤɨɥɟɛɚɧɢɹ; 
• ɩɨɜɵɲɟɧɧɵɟ ɜɢɛɪɚɰɢɢ ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɫɨɫɬɨɹɧɢɟ 

ɧɟɫɭɳɟɣ ɤɪɟɫɬɨɜɢɧɵ ɢ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. 
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Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɚɤɫɟɥɟɪɨɦɟɬɪɵ 
ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ ɬɢɩɚ Ⱥɇɋ-257 ɫ ɪɚɛɨɱɢɦ ɞɢɚɩɚɡɨɧɨɦ ɱɚɫɬɨɬ 
ɨɬ 1 ɞɨ 250 Ƚɰ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɥɚ ɧɚ ɚɝɪɟɝɚɬɟ, ɜɨɡɞɭɲɧɨɝɨ 
ɡɚɡɨɪɚ, ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɭɫɬɚɧɨɜɥɟɧɵ ɛɟɫɤɨɧɬɚɤɬɧɵɟ 
ɜɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɐɄɌɂ (ɞɢɚɩɚɡɨɧ ɚɦɩɥɢɬɭɞ ɨɬ 0 ɞɨ 2 
ɦɦ, ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ ɨɬ 0 ɞɨ 250 Ƚɰ). 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
«ɇɉɈ ɐɄɌɂ»: 

• ɧɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ; 
• ɤɨɧɬɪɨɥɶ ɚɦɩɥɢɬɭɞ ɢ ɮɚɡ ɝɚɪɦɨɧɢɤ ɫɢɝɧɚɥɚ ɜɢɛɪɚɰɢɢ ɨɬɞɟɥɶɧɵɯ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
• ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɞɟɮɟɤɬɨɜ. 

ɇɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ «ɇɉɈ 
ɐɄɌɂ»: 
• ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɪɨɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
• ɧɟɬ ɫɪɟɞɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɨɫɰɢɥɥɨɝɪɚɦɦ ɛɢɟɧɢɣ; 
ɨɬɫɭɬɫɬɜɢɟ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɡɚɳɢɬɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ 

ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
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4 Ɍɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
4.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ɋɨɝɥɚɫɧɨ ȽɈɋɌ 20911-89 ɩɨɞ ɬɟхɧичɟɫɤиɦ ɞиɚɝɧɨɫɬиɪɨɜɚɧиɟɦ 

ɩɨɧɢɦɚɸɬ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ. Ɂɚɞɚɱɚɦɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɩɨɢɫɤ ɦɟɫɬɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢɧ ɨɬɤɚɡɚ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ [6]. Ɉɞɧɚɤɨ ɬɟɪɦɢɧ 
«Ɍɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ» ɩɪɢɦɟɧɹɸɬ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɪɟɲɚɟɦɵɟ ɡɚɞɚɱɢ ɪɚɜɧɨɡɧɚɱɧɵ ɥɢɛɨ ɤɨɝɞɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ 
ɦɟɫɬɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢɧ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

ȼɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɟɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. 

Кɨɧɬɪɨɥь ɪɟɠиɦɚ - ɨɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɞɚɧɧɵɦ ɩɪɟɞɟɥɚɦ [5]. 

Кɨɧɬɪɨɥь ɬɟхɧичɟɫɤɨɝɨ ɫɨɫɬɨяɧия - ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɧɚɱɟɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ ɨɞɧɨɝɨ ɢɡ ɡɚɞɚɧɧɵɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ [6]. Ⱦɚɧɧɵɣ ɬɟɪɦɢɧ ɩɪɢɦɟɧɹɟɬɫɹ, ɟɫɥɢ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ. 

Ɍɟхɧичɟɫɤɨɟ ɫɨɫɬɨяɧиɟ ɨɛъɟɤɬɚ - ɫɨɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɧɟɲɧɟɣ 
ɫɪɟɞɵ, ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ 
ɧɚ ɨɛɴɟɤɬ [6]. 

Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɥɢɛɨ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɨɛɴɟɤɬɚ. Ɍɚɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɧɚɡɵɜɚɸɬɫɹ ɞиɚɝɧɨɫɬичɟɫɤиɦи ɩɚɪɚɦɟɬɪɚɦи. 

ɋиɫɬɟɦɚ ɬɟхɧичɟɫɤɨɝɨ ɞиɚɝɧɨɫɬиɪɨɜɚɧия (ɤɨɧɬɪɨɥя ɬɟхɧичɟɫɤɨɝɨ ɫɨ-
ɫɬɨяɧия) - ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ, ɨɛɴɟɤɬɚ ɢ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ (ɤɨɧɬɪɨɥɹ) ɩɨ ɩɪɚɜɢɥɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɬɟɯ-
ɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ [6]. 

ɑɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ. Ʉɚɠɞɵɣ 
ɞɟɮɟɤɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɛɨɪɨɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ. ɉɪɢɡɧɚɤɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ, ɧɚɡɵɜɚɸɬɫɹ ɞиɚɝɧɨɫɬичɟɫɤиɦи. Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɟɮɟɤɬɚ ɞɨɫɬɚɬɨɱɧɨ ɧɟɫɤɨɥɶɤɢɯ ɬɚɤɢɯ ɩɪɢɡɧɚɤɨɜ. Ʉɨɥɢɱɟɫɬɜɨ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ, ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɚ, ɦɨɠɧɨ 
ɧɚɡɜɚɬɶ ɞɨɫɬɚɬɨɱɧɵɦ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɞɟɮɟɤɬɚ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɛɭɞɟɬ ɪɚɡɥɢɱɧɵɦ. ɗɬɨ ɡɚɜɢɫɢɬ ɨɬ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɨɬɞɟɥɶɧɨɝɨ ɩɪɢɡɧɚɤɚ: ɱɟɦ ɛɨɥɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɫɨɫɬɨɹɧɢɢ ɚɝɪɟɝɚɬɚ ɧɟɫɟɬ ɜ ɫɟɛɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ, ɬɟɦ ɦɟɧɶɲɟ 
ɧɭɠɧɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɚ. 
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ɒɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɯ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɦɧɨɝɨɨɛɪɚɡɢɟ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɞɢɚɝɧɨɫɬɢɤɢ. 

ɉɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɚ ɧɨɫɢɬ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɬ.ɟ. 
ɩɪɢɱɢɧɵ ɨɞɧɢɯ ɩɪɨɰɟɫɫɨɜ ɦɨɝɭɬ ɫɬɚɬɶ ɫɥɟɞɫɬɜɢɹɦɢ ɞɪɭɝɢɯ. 

ɉɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

• ɫɬɚɪɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɧɨɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
• ɧɟɞɨɫɬɚɬɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
• ɧɟɞɨɫɬɚɬɤɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɯɪɚɧɟɧɢɹ ɢ ɦɨɧɬɚɠɚ; 
• ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɪɟɦɨɧɬɵ; 
• ɩɪɢɦɟɧɟɧɢɟ ɧɟɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
• ɩɟɪɟɝɪɭɡɤɢ (ɞɥɢɬɟɥɶɧɵɟ ɢ/ɢɥɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ), ɩɪɟɜɵɲɚɸɳɢɟ 

ɡɧɚɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ; 
• ɜɵɯɨɞ ɩɚɪɚɦɟɬɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 
Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɪɟɦɨɧɬɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɞɟɥɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɬɞɟɥɶɧɵɦ ɩɪɨɰɟɫɫɚɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɚɤɢɟ ɦɟɬɨɞɵ 
ɞɢɚɝɧɨɫɬɢɤɢ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɢ ɜɢɛɪɚɰɢɨɧɧɚɹ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɢɧɮɨɪɦɚɬɢɜɧɨɣ ɰɟɧɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɰɟɫɫɚɯ. 
ɇɟɨɛɯɨɞɢɦɨ ɤɚɠɞɵɣ ɩɪɢɡɧɚɤ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ 
ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɢɚɝɧɨɫɬɢɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɜ ɯɨɞɟ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɥɭɱɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ [5]. ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ ɩɚɪɚɦɟɬɪɨɜ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɬɚɤɢɟ, ɤɨɬɨɪɵɟ ɧɟɞɨɩɭɫɬɢɦɵ ɩɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɉɞɧɚɤɨ ɭ 
ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɟɫɬɶ ɛɨɥɶɲɨɣ ɧɟɞɨɫɬɚɬɨɤ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɢɡɦɟɧɟɧɢɹ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɟɧɢ. ɗɬɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɥɢɲɟɧ ɦɟɬɨɞ, ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɢ ɬɟɧɞɟɧɰɢɢ 
ɫɨɫɬɨɹɧɢɹ. ɗɬɨɬ ɩɨɞɯɨɞ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɬɪɟɛɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ, 
ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɫɛɨɪ, ɨɛɪɚɛɨɬɤɭ ɢ ɚɧɚɥɢɡ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɯɚɪɚɤɬɟɪɚ ɢɡɦɟɧɟɧɢɹ ɷɬɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɪɟɦɟɧɢ. ɗɬɨ ɩɨɡɜɨɥɢɬ, ɩɨɦɢɦɨ ɨɰɟɧɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɨɩɪɟɞɟɥɹɬɶ ɜɢɞ ɢ ɨɩɚɫɧɨɫɬɶ ɢɦɟɸɳɢɯɫɹ ɞɟɮɟɤɬɨɜ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ 
ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɫ ɭɱɟɬɨɦ ɡɧɚɱɢɦɨɫɬɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ, 
ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɢɯ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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4.2 ɋɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
4.2.1 ȼɢɞɵ ɫɨɫɬɨɹɧɢɣ 
 
ɋɨɝɥɚɫɧɨ «Ɇɟɬɨɞɢɤɟ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ» [4], ɩɨɞ ɜɢɞɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɨɧɢɦɚɟɬɫɹ ɤɚɬɟɝɨɪɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟɦ ɢɥɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ ɤɚɱɟɫɬɜɚ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɧɚ 
ɷɬɨɬ ɨɛɴɟɤɬ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɢɞɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɬɟɤɫɬɚ 
ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ; 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɩɪɚɜɢɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢ 
ɧɟɩɪɚɜɢɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɨɫɬɨɹɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɷɥɟɦɟɧɬɚ ɢɥɢ ɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɥɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɬɨ ɬɚɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɨɰɟɧɢɜɚɟɬɫɹ, ɤɚɤ ɢɫɩɪɚɜɧɨɟ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɟ [7]. ȿɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨ 
ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɢɥɢ ɧɟ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɮɭɧɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɬɨ ɬɚɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɢɥɢ 
ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ [7]. ȿɫɥɢ ɜ ɤɨɧɬɟɤɫɬɟ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ 
ɜɵɩɨɥɧɟɧɢɸ ɨɛɴɟɤɬɨɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɬɨ ɝɨɜɨɪɹɬ ɨ ɩɪɚɜɢɥɶɧɨɦ ɢɥɢ ɧɟɩɪɚ-
ɜɢɥɶɧɨɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɢɦɟɟɬɫɹ ɩɚɪɚ ɫɨɫɬɨɹɧɢɣ: «ɩɚɪɚɦɟɬɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ - ɩɚɪɚɦɟɬɪɵ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ». Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɧɚ ɬɚɤɨɦ ɭɪɨɜɧɟ ɞɨɫɬɚɬɨɱɧɨ ɫɪɚɜɧɢɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ 
ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɢɬɶ ɬɚɤɢɟ 
ɫɨɫɬɨɹɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ. Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɚɪɚɦɟɬɪɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɛɭɞɟɬ ɜɢɞɚ: «ɪɚɛɨɬɚ ɞɨɩɭɫɤɚɟɬɫɹ», ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ: «ɪɚɛɨɬɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ». 

ɉɪɢɜɟɞɟɧɧɚɹ ɜɵɲɟ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɟɝɨ ɨɰɟɧɤɢ ɬɨɥɶɤɨ ɩɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɡɧɚɱɟɧɢɸ, ɹɜɥɹɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɝɪɭɛɨɣ. ɉɪɢɱɟɦ ɝɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɡɨɧɟ, ɜ 
ɤɨɬɨɪɨɣ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɦɨɝɭɬ ɛɵɬɶ ɫɜɨɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɟɠɢɦɚɦ ɢ ɩɨ ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ, ɱɬɨ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɧɢɠɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ 
ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ʉɪɨɦɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɫɨɫɬɨɹɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɭɳɟɫɬɜɭɟɬ ɟɳɟ 
ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɬɚɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɚɥɶ-
ɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɞɨɩɭɫɬɢɦɚ, ɥɢɛɨ ɧɟɜɨɡɦɨɠɧɨ ɢɥɢ 
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ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ. Ⱦɥɹ 
ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɫɭɳɟɫɬɜɭɟɬ ɤɪɢɬɟɪɢɣ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɗɬɨ ɥɢɛɨ 
ɩɪɢɡɧɚɤ, ɥɢɛɨ ɧɟɫɤɨɥɶɤɨ ɩɪɢɡɧɚɤɨɜ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɍɚɤɢɟ ɩɪɢɡɧɚɤɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɧɨɪɦɚɬɢɜɧɨɣ ɢɥɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

 
4.2.2. Ƚɪɚɧɢɰɵ ɫɨɫɬɨɹɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ɉɨɧɹɬɢɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɚɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɢɡɧɚɤɨɜ 

(ɩɚɪɚɦɟɬɪɨɜ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɬɟɨɪɢɢ ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɢɧɹɬɨ, ɱɬɨ ɨɛɴɟɤɬ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ 
ɫɨɫɬɨɹɧɢɢ (ɤɥɚɫɫɨɜ, ɤɚɬɟɝɨɪɢɣ ɫɨɫɬɨɹɧɢɣ) [3]. Ɉɞɧɚɤɨ ɱɢɫɥɨ ɤɥɚɫɫɨɜ 
(ɤɚɬɟɝɨɪɢɣ) ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ, ɟɫɥɢ ɨɧɢ ɛɭɞɭɬ 
ɫɜɹɡɚɧɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɴɟɦɨɦ ɪɚɛɨɬ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ ɬɟɯɧɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ, ɩɪɨɜɟɞɟɧɢɟɦ ɌɈ ɢ ɪɟɦɨɧɬɚ ɢ ɢɯ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ, ɜ ɨɫɧɨɜɭ ɝɪɚɞɚɰɢɢ ɤɚɬɟɝɨɪɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɛɵɥ ɩɨɥɨɠɟɧ 
ɩɪɢɧɰɢɩ ɨɬɧɟɫɟɧɢɹ ɤɚɬɟɝɨɪɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤ ɜɢɞɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

ɂɫɯɨɞɹ ɢɡ ɢɡɥɨɠɟɧɧɨɝɨ, ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩɹɬɶ ɤɚɬɟɝɨɪɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ [4]. 

1. Ʉɚɬɟɝɨɪɢɹ Ⱥ – «ɨɬɥɢɱɧɨɟ ɫɨɫɬɨɹɧɢɟ».  
2. Ʉɚɬɟɝɨɪɢɹ B - «ɯɨɪɨɲɟɟ ɫɨɫɬɨɹɧɢɟ». ɗɬɨɣ ɤɚɬɟɝɨɪɢɢ ɞɨɥɠɧɵ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɧɨɜɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɤɨɬɨɪɵɟ ɬɨɥɶɤɨ ɱɬɨ ɛɵɥɢ ɜɜɟɞɟɧɧɵɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 
ɨɬɫɭɬɫɬɜɭɟɬ, ɢ ɞɟɮɟɤɬɵ ɧɟ ɜɨɡɧɢɤɚɸɬ. 

3. Ʉɚɬɟɝɨɪɢɹ C - «ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ». Ƚɢɞɪɨɚɝɪɟɝɚɬɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ, ɫɱɢɬɚɸɬɫɹ ɩɪɢɝɨɞɧɵɦɢ ɞɥɹ ɞɥɢɬɟɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɢɦɟɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ. 

4. Ʉɚɬɟɝɨɪɢɹ D - «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ». ȼ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɨ ɦɨɦɟɧɬɚ 
ɜɵɜɨɞɚ ɜ ɪɟɦɨɧɬ. ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɜɜɨɞɢɬɶɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɟɠɢɦɚɦ 
ɪɚɛɨɬɵ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɞɟɮɟɤɬɨɜ. Ʉ 
ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ ɨɬɧɨɫɹɬ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɢɦɟɸɳɢɟ ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɢ ɩɪɢ ɟɟ ɜɨɡɧɢɤɧɨɜɟɧɢɢ, ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɩɪɚɤɬɢɤɟ, 
ɞɨɥɠɧɚ ɫɪɚɛɚɬɵɜɚɬɶ ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɚɹ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧɵ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɩɚɪɚɦɟɬɪɨɜ 
ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɤɚɬɟɝɨɪɢɢ C, ɦɚɲɢɧɭ ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ. 

4. Ʉɚɬɟɝɨɪɢɹ O - «ɧɟɞɨɩɭɫɬɢɦɨɟ ɫɨɫɬɨɹɧɢɟ» («ɚɜɚɪɢɣɧɨɟ ɫɨɫɬɨɹɧɢɟ»). 
ɍɪɨɜɧɢ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɢɛɪɚɰɢɢ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɤɚɬɟɝɨɪɢɢ O, ɫɱɢɬɚɸɬɫɹ ɨɩɚɫɧɵɦɢ ɢ ɫɩɨɫɨɛɧɵɦɢ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɪɚɡɜɢɬɢɸ ɩɨɜɪɟɠɞɟɧɢɹ. Ɇɚɲɢɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɫɬɚɧɨɜɥɟɧɚ. 

ɉɨɧɹɬɢɹ ɤɚɬɟɝɨɪɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɢɯ ɧɨɪɦ ɹɜɥɹɸɬɫɹ ɮɭɧɞɚ-
ɦɟɧɬɚɥɶɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. Ʉɚɬɟɝɨɪɢɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɠɢɡɧɟɧɧɵɟ ɰɢɤɥɵ ɦɚɲɢɧ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɪɚɡɥɢɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ ɢɦɟɟɬ ɨɫɨɛɨɟ 
ɡɧɚɱɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
ɉɪɚɜɢɥɶɧɵɣ ɢ ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɜɵɛɨɪ ɪɟɦɨɧɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɰɟɧɤɨɣ ɫɨɫɬɨɹɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɢɡɛɟɠɚɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɧɨ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɨɞɥɢɬɶ ɫɪɨɤ 
ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɚɤɬɢɱɟɫɤɢ ɨ ɪɚɛɨɬɟ ɦɚɲɢɧɵ ɫ ɜɢɛɪɚɰɢɟɣ ɝɨɜɨɪɹɬ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɢ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɜɢɛɪɚɰɢɢ ɢ ɝɪɚɧɢɰ ɧɟɨɛɯɨɞɢɦɵɯ 
ɪɟɦɨɧɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɢɡɦɟɪɟɧɢɸ ɢ ɨɰɟɧɤɟ ɜɢɛɪɚɰɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ 
ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɩɨɹɜɢɥɚɫɶ ɡɚɞɚɱɚ ɩɟɪɟɣɬɢ ɨɬ ɪɟɦɨɧɬɨɜ 
ɩɨ ɪɚɫɩɢɫɚɧɢɸ ɤ ɪɟɦɨɧɬɚɦ ɩɨ ɫɨɫɬɨɹɧɢɸ, ɞɟɥɟɧɢɟ ɨɛɥɚɫɬɢ ɜɨɡɦɨɠɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɚ 4 ɡɨɧɵ ɧɟ ɩɨɡɜɨɥɢɬ ɪɟɚɥɢɡɨɜɚɬɶ ɞɚɧɧɭɸ 
ɡɚɞɚɱɭ ɜ ɩɨɥɧɨɣ ɦɟɪɟ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɬɚɤɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɝɪɚɧɢɱɢɬɶ 
ɡɨɧɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜɢɛɪɨɩɚɪɚɦɟɬɪɨɜ ɨɬ 
ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɞɚɧɧɵɟ ɨ ɜɢɛɪɚɰɢɢ. 

ɉɪɢ ɬɚɤɨɦ ɪɟɲɟɧɢɢ ɡɚ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɬɚɧɭɬɫɹ 
ɮɭɧɤɰɢɹ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɨɩɚɪɚɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɢ/ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɜɢɛɪɚɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɫɬɚɬɨɱɧɨ ɛɭɞɟɬ ɜɫɸ ɨɛɥɚɫɬɶ ɫɨɫɬɨɹɧɢɣ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɡɨɧɵ: «ɪɚɛɨɬɚ ɞɨɩɭɫɬɢɦɚ» ɢ «ɪɚɛɨɬɚ ɧɟ ɞɨɩɭɫɬɢɦɚ». 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɟɪɟɞ ɫɢɫɬɟɦɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɛɭɞɭɬ 
ɩɨɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɜɵɞɚɱɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ 
ɪɟɦɨɧɬɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜɢɞɢɬɫɹ ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɬɚɤ 
ɤɚɤ ɚɞɟɤɜɚɬɧɨɟ ɪɟɲɟɧɢɟ ɜ ɜɢɞɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɟɪɫɨɧɚɥɭ ɦɨɠɧɨ ɞɚɬɶ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɜɵɹɜɥɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢɥɢ ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ ɞɟɮɟɤɬɚ. Ⱦɪɭɝɢɦɢ 
ɫɥɨɜɚɦɢ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɞɚɜɚɬɶ ɧɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 
ɩɨ ɧɚɥɢɱɢɸ ɤɨɧɤɪɟɬɧɵɯ ɞɟɮɟɤɬɨɜ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɫɩɨɫɨɛɟɧ ɫɜɟɫɬɢ ɤ 
ɦɢɧɢɦɭɦɭ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɭ 
ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɟɫɬɶ ɫɜɨɹ ɩɪɨɛɥɟɦɚ. Ɉɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢ 
ɨɰɟɧɤɟ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɨɣ ɫɢɫɬɟɦɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ.  

ɇɢɠɟ ɩɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ «Ɇɟɬɨɞɢɤɟ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ» [4]. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɨ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɢɫɩɵɬɚɧɢɹ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɨɬɞɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. 
 

4.3 Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
ɉɨɥɧɚɹ ɨɰɟɧɤɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɢɡɦɟɪɟɧɧɵɦ ɜɢɛɪɚɰɢɹɦ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
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ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɛɢɟɧɢɹɦ ɜɚɥɚ, ɜɢɛɪɚɰɢɹɦ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɥɨɛɨɜɵɯ 
ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢɡɦɟɪɢɬɶ ɜɢɛɪɚɰɢɸ ɥɨɛɨɜɵɯ 
ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɨ, ɬɟɦ ɛɨɥɟɟ ɜ ɧɟɩɪɟɪɵɜɧɨɦ 
ɪɟɠɢɦɟ, ɞɚɥɟɟ ɨɧɚ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

Ɉɰɟɧɤɚ ɜɢɛɪɚɰɢɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɪɚɡɦɚɯɭ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɨɬ 1 
Ƚɰ ɞɨ 30 Ƚɰ. ɉɪɢ ɱɚɫɬɨɬɟ ɛɨɥɟɟ 30 Ƚɰ - ɧɟɞɨɩɭɫɬɢɦɵɦ ɫɱɢɬɚɟɬɫɹ ɪɚɡɦɚɯ 40 
ɦɤɦ, ɚ ɩɪɢ ɱɚɫɬɨɬɟ ɦɟɧɟɟ 1 Ƚɰ - 180 ɦɤɦ. ɋɢɝɧɚɥ ɜɢɛɪɚɰɢɢ ɜɫɟɝɞɚ ɢɦɟɟɬ 
ɫɥɨɠɧɭɸ ɮɨɪɦɭ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɬɚɤɭɸ ɜɢɛɪɚɰɢɸ, ɟɟ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɥɨɠɢɬɶ ɧɚ ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. ɗɬɨ ɦɨɠɧɨ 
ɜɵɩɨɥɧɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɨɠɟɧɢɟ ɜ ɪɹɞ Ɏɭɪɶɟ. ɉɪɢ ɷɬɨɦ ɨɰɟɧɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɩɨ ɨɬɞɟɥɶɧɵɦ ɝɚɪɦɨɧɢɤɚɦ, ɬɚɤ ɢ ɩɨ ɫɭɦɦɚɪɧɨɦɭ 
ɪɚɡɦɚɯɭ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ. ɂɡ ɜɫɟɯ ɨɰɟɧɨɤ ɜɵɛɢɪɚɟɬɫɹ ɯɭɞɲɚɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɜɢɛɪɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɚɜɢɫɢɦɨɫɬɢ, 
ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 
2А, 
ɦɤɦ 

 
ɉɪɢɜɟɞɟɧɧɚɹ ɜɵɲɟ ɪɟɤɨɦɟɧɞɚɰɢɹ ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɜɢɛɪɚɰɢɢ, 

ɢɦɟɸɳɟɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. ȿɫɥɢ ɜɢɛɪɚɰɢɹ ɧɟɩɟɪɢɨɞɢɱɟɫɤɚɹ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɜɚɬɶ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɦɚɯɭ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɢ ɫɪɟɞɧɟɣ 
ɱɚɫɬɨɬɟ. ɂɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɜ ɧɟɦ ɛɵɥɨ ɧɟ 
ɦɟɧɟɟ 10 ɩɟɪɢɨɞɨɜ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. 

ȼɢɛɪɚɰɢɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɨɞɟɪɠɢɬ 
ɧɟɫɤɨɥɶɤɨ ɫɨɫɬɚɜɥɹɸɳɢɯ. Ɉɫɧɨɜɧɚɹ ɝɚɪɦɨɧɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, 
ɢɦɟɸɳɚɹɫɹ ɜ ɞɚɧɧɨɣ ɜɢɛɪɚɰɢɢ, ɢɦɟɟɬ ɱɚɫɬɨɬɭ 100 Ƚɰ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜ 
ɫɢɝɧɚɥɟ ɜɢɛɪɚɰɢɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɨɥɢɝɚɪɦɨɧɢɱɟɫɤɭɸ ɧɢɡɤɨɱɚɫɬɨɬɧɭɸ 
ɫɨɫɬɚɜɥɹɸɳɭɸ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɱɟɬɵɪɟɯ-ɩɹɬɢ ɧɢɡɲɢɯ 

f, Ƚɪ 
Ɋɢɫɭɧɨɤ4.1- ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɩɨ ɜɢɛɪɚɰɢɹɦ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ 



57 
 

ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. ɑɚɫɬɨɬɚ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɪɚɜɧɚ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɚ ɱɚɫɬɨɬɵ ɛɨɥɟɟ ɜɵɫɨɤɢɯ 
ɩɨɪɹɞɤɨɜ ɤɪɚɬɧɵ ɩɟɪɜɨɣ. ȼɢɛɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɨɛɳɟɣ, ɬɚɤ ɢ ɦɟɫɬɧɨɣ. 
ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜɢɛɪɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɜɞɨɥɶ ɨɤɪɭɠɧɨɫɬɢ ɫɟɪɞɟɱɧɢɤɚ, 
ɬɚɤ ɢ ɩɨ ɟɝɨ ɜɵɫɨɬɟ. 

Ɉɰɟɧɤɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɭɪɨɜɧɸ 
ɜɢɛɪɚɰɢɢ ɱɚɫɬɨɬɵ 100 Ƚɰ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɪɚɛɨɬɟ ɫ ɫɢɫɬɟɦɨɣ ɢ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɫ ɜɨɡɛɭɠɞɟɧɢɟɦ. Ɋɟɤɨɦɟɧɞɭɟɦɵɟ 
ɨɰɟɧɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.1 ɢ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.1 - Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ ɩɪɢ ɱɚɫɬɨɬɟ 100 Ƚɰ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɫɢɫɬɟɦɨɣ 

 
Ɍɚɛɥɢɰɚ 4.2 - Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ ɩɪɢ ɱɚɫɬɨɬɟ 100 Ƚɰ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɫ ɜɨɡɛɭɠɞɟɧɢɟɦ 

 
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɞɥɹ ɨɞɢɧɚɤɨɜɵɯ ɡɧɚɱɟɧɢɣ ɞɜɨɣɧɨɣ 

ɚɦɩɥɢɬɭɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɧɵɟ ɨɰɟɧɤɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɨɰɟɧɤɭ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɥɶɡɹ ɨɞɧɨɡɧɚɱɧɨ ɩɨɫɬɚɜɢɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɨɥɶɤɨ 
ɞɚɧɧɵɦɢ ɨ ɜɢɛɪɚɰɢɢ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ. ɉɨɦɢɦɨ ɢɡɦɟɪɟɧɢɹ 
ɜɢɛɪɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɫɦɨɬɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɱɬɨ ɞɟɥɚɟɬ 
ɧɟɜɨɡɦɨɠɧɵɦ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ 
ɬɨɥɶɤɨ ɩɨ ɜɢɛɪɚɰɢɢ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɋɟɲɟɧɢɟɦ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ 

Ⱦɜɨɣɧɚɹ 
ɚɦɩɥɢɬɭɞɚ 

ɜɢɛɪɚɰɢɢ, ɦɤɦ 
Ɋɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɚ Ɉɰɟɧɤɚ 

<3 0  
ɋɥɚɛɵɟ ɫɥɟɞɵ ɤɨɧɬɚɤɬɧɨɣ ɤɨɪɪɨɡɢɢ ɧɚ 

ɫɩɢɧɤɟ ɫɟɪɞɟɱɧɢɤɚ. ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

>3 0  
Ɉɛɢɥɶɧɚɹ ɤɨɧɬɚɤɬɧɚɹ ɤɨɪɪɨɡɢɹ ɧɚ 

ɫɩɢɧɤɟ ɫɟɪɞɟɱɧɢɤɚ ɢ ɤɥɢɧɶɹɯ ɤɨɪɩɭɫɚ. 
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧ

ɨ 

>3 0  
ɇɚɥɢɱɢɟ ɬɪɟɳɢɧ ɢ ɢɡɥɨɦɨɜ ɜ ɭɡɥɚɯ 

ɤɪɟɩɥɟɧɢɹ ɫɟɪɞɟɱɧɢɤɚ. ɧɟɞɨɩɭɫɬɢɦɨ 

Ⱦɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ 
ɜɢɛɪɚɰɢɢ, ɦɤɦ 

Ɋɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɚ Ɉɰɟɧɤɚ 

<5 0  
ɋɥɚɛɵɟ ɫɥɟɞɵ ɤɨɧɬɚɤɬɧɨɣ 

ɤɨɪɪɨɡɢɢ ɧɚ ɫɩɢɧɤɟ ɫɟɪɞɟɱɧɢɤɚ. ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

>5 0  
Ɉɛɢɥɶɧɚɹ ɤɨɧɬɚɤɬɧɚɹ ɤɨɪɪɨɡɢɹ 

ɧɚ ɫɩɢɧɤɟ ɫɟɪɞɟɱɧɢɤɚ ɢ ɤɥɢɧɶɹɯ 
ɤɨɪɩɭɫɚ. 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

>5 0  
ɇɚɥɢɱɢɟ ɬɪɟɳɢɧ ɢ ɢɡɥɨɦɨɜ ɜ 
ɭɡɥɚɯ ɤɪɟɩɥɟɧɢɹ ɫɟɪɞɟɱɧɢɤɚ. ɧɟɞɨɩɭɫɬɢɦɨ 
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ɹɜɥɹɟɬɫɹ ɜɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɫɟɝɨ 
ɚɝɪɟɝɚɬɚ. 

 
ȼ ɬɚɛɥɢɰɟ 4.3 ɩɪɢɜɟɞɟɧɵ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɢ ɫɬɚɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 

Ɍɚɛɥɢɰɚ 4.3 - Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɚɬɨɪɚ ɩɨ ɫɨɫɬɚɜɥɹɸɳɢɦ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɣ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ 

 
Ɉɰɟɧɤɚ ɭɪɨɜɧɹ ɛɢɟɧɢɣ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬ. ɋɨɝɥɚɫɧɨ [9] ɬɟɪɦɢɧ 

«ɛɢɟɧɢɟ» (ɜ ɦɚɲɢɧɚɯ ɢ ɦɟɯɚɧɢɡɦɚɯ) - ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɚɜɢɥɶɧɨɝɨ ɜɡɚɢɦɧɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɨ ɜɪɚɳɚɸɳɢɯɫɹ (ɤɨɥɟɛɥɸɳɢɯɫɹ) 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɞɟɬɚɥɹɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. Ɋɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɪɚɡɧɨɫɬɶ 
ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ ɪɚɫɫɬɨɹɧɢɣ ɨɬ ɬɨɱɟɤ ɪɟɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɞɟɬɚɥɢ ɞɨ ɛɚɡɨɜɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɫɟɱɟɧɢɢ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɤ ɷɬɨɣ ɨɫɢ; ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɪɟɡɭɥɶɬɚɬ ɫɦɟɳɟɧɢɹ ɰɟɧɬɪɚ (ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ) ɜɚɥɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟɝɨ ɜɪɚɳɟɧɢɹ. 

Ɉɰɟɧɤɭ ɭɪɨɜɧɹ ɛɢɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫɪɚɜɧɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɭɤɚɡɚɧɧɵɦɢ ɜ 
ɫɬɚɧɞɚɪɬɟ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɜɫɟɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɪɚɡɧɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɬɨ ɢ ɧɨɪɦɵ ɛɢɟɧɢɣ ɜɚɥɚ ɛɭɞɭɬ 
ɨɬɥɢɱɚɬɶɫɹ. 

 
4.4 Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɢ ɨɰɟɧɤɟ 

ɜɢɛɪɚɰɢɢ 
 
ɐɟɥɶɸ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ, 

ɩɪɨɜɨɞɢɦɵɯ ɱɟɪɟɡ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɨɬ 1 ɝɨɞɚ ɞɨ 5 ɥɟɬ, ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɹɜɥɟɧɢɟ ɤɚɤ 
ɦɨɠɧɨ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɢɦɟɸɳɢɯɫɹ ɞɟɮɟɤɬɨɜ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɬɚɧɰɢɣ ɨɬɫɭɬɫɬɜɭɸɬ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɚ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɢɫɬɟɦɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɫɩɨɫɨɛɧɵ ɥɢɲɶ ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ ɞɚɬɶ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɸ, ɨɫɧɨɜɧɵɟ ɧɚɞɟɠɞɵ 

Ɋɚɡɦɚɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɝɚɪɦɨɧɢɤ, ɦɤɦ Ɉɰɟɧɤɚ 

<8 0 ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

< 180 ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

>50 0  ɇɟɞɨɩɭɫɬɢɦɨ 
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ɜɨɡɥɚɝɚɸɬɫɹ ɢɦɟɧɧɨ ɧɚ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɚ 
ɬɚɤɠɟ ɧɚ ɨɫɦɨɬɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɞɚɟɬ ɛɨɥɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ, ɬɚɤ 
ɤɚɤ ɩɪɨɝɪɚɦɦɵ ɬɚɤɢɯ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ: ɜɨ-ɩɟɪɜɵɯ, ɭɫɬɚɧɨɜɤɭ 
ɬɚɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɞɨɫɬɚɬɨɱɧɵɣ ɨɛɴɟɦ 
ɞɚɧɧɵɯ ɨ ɜɢɛɪɚɰɢɨɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ, ɜɨ-ɜɬɨɪɵɯ, ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ ɪɚɡɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɢ ɢ ɛɢɟɧɢɹ ɜɚɥɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 

• ɯɨɥɨɫɬɨɣ ɯɨɞ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɱɚɫɬɨɬɚɦɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 0,8; 0,9; 
1,0 ɢ 1,1 ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ; 

• ɯɨɥɨɫɬɨɣ ɯɨɞ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ ɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ; 

• ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫ ɫɟɬɶɸ ɩɪɢ ɧɚɝɪɭɡɤɚɯ ɨɬ ɧɭɥɹ ɞɨ ɧɨɦɢɧɚɥɶɧɨɣ 
ɫɬɭɩɟɧɹɦɢ ɩɨ 20 % ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; 

• ɪɟɠɢɦ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɫ ɤɚɦɟɪɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɫɜɨ-
ɛɨɠɞɟɧɧɨɣ ɨɬ ɜɨɞɵ; 

• ɜɵɛɟɝ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɫɟɬɢ ɢɡ ɪɟɠɢɦɚ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɩɪɢ ɨɫɜɨɛɨɠɞɟɧɧɨɣ ɨɬ ɜɨɞɵ ɤɚɦɟɪɟ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ; ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚ Ƚɗɋ ɪɟɠɢɦɚ ɫɢɧɯɪɨɧɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɫ 
ɨɫɜɨɛɨɠɞɟɧɧɨɣ ɨɬ ɜɨɞɵ ɤɚɦɟɪɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ 
ɜɵɛɟɝɟ ɢɡ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɟɠɢɦɚ. 

ɂɡɦɟɪɟɧɢɟ ɜɢɛɪɚɰɢɢ ɢ ɛɢɟɧɢɹ ɜɚɥɚ ɜ ɪɟɠɢɦɚɯ, ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ 
ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɢ ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤɢɟ ɜɨɡɦɭɳɚɸɳɢɟ 
ɫɢɥɵ - ɦɟɯɚɧɢɱɟɫɤɢɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ - ɜɵɡɵɜɚɸɬ 
ɩɨɜɵɲɟɧɧɭɸ ɜɢɛɪɚɰɢɸ. 

ɏɚɪɚɤɬɟɪɧɵɦ ɩɪɢɡɧɚɤɨɦ ɧɚɥɢɱɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ 
ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜɢɛɪɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɢɡ ɪɟɠɢɦɚ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɢɥɢ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɪɢ 
ɨɫɬɚɧɨɜɟ ɚɝɪɟɝɚɬɚ. 

ɏɚɪɚɤɬɟɪɧɵɦ ɩɪɢɡɧɚɤɨɦ ɧɚɥɢɱɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ 
ɹɜɥɹɟɬɫɹ ɢɫɱɟɡɧɨɜɟɧɢɟ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɢɛɪɚɰɢɢ ɩɪɢ ɩɟɪɟɜɨɞɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɫ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɨɬ ɜɨɞɵ 
ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɏɚɪɚɤɬɟɪɧɵɦ ɩɪɢɡɧɚɤɨɦ ɧɚɥɢɱɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɦɭɳɚɸɳɢɯ 
ɫɢɥ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɢɛɪɚɰɢɢ ɩɪɢ ɩɨɞɚɱɟ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ ɚɝɪɟɝɚɬɚ. 

 
4.5 Ⱦɟɮɟɤɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɯ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ. 
 
Ⱦɟɮɟɤɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɯ ɜɢɛɪɚɰɢɨɧɧɵɟ 

ɩɪɢɡɧɚɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4 [28]. 
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Ɍɚɛɥɢɰɚ 4.4 - Ⱦɢɚɝɧɨɫɬɢɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɍɡɟɥ Ⱦɟɮɟɤɬ Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 

ɩɚɪɚɦɟɬɪ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɟɮɟɤɬɚ 

Ɋɚɛɨɱɟɟ 
ɤɨɥɟɫɨ 

Ɇɟɯɚɧɢɱɟɫɤɚɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ 

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɟɝɨ ɡɨɧɟ. 

ȼɵɹɜɥɹɟɬɫɹ ɥɭɱɲɟ ɜɫɟɝɨ ɧɚ ɪɟɠɢɦɟ ɜɵɛɟɝɚ 
(ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɚɝɪɟɝɚɬɚ ɨɬ ɫɟɬɢ) ɢ ɧɚ 
ɪɟɠɢɦɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  ɫ ɪɚɡɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ. Ⱥɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɨɬɧɨɣ 
ɱɚɫɬɨɬɵ ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɤɜɚɞɪɚɬɭ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɋ ɢɡɦɟɧɟɧɢɟɦ 
ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɜɟɥɢɱɢɧɵ ɜɢɛɪɚɰɢɣ ɢ 
ɛɢɟɧɢɣ ɜɚɥɚ ɧɟ ɦɟɧɹɸɬɫɹ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ 
 

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɟɝɨ ɡɨɧɟ. 

Ⱥɦɩɥɢɬɭɞɵ ɜɢɛɪɚɰɢɣ ɢ ɛɢɟɧɢɹ ɜɚɥɚ 
ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ ɜɨɡɪɚɫɬɚɸɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɪɚɫɯɨɞɚ ɜɨɞɵ (ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ).  
ɉɨɹɜɥɟɧɢɟ ɜ ɫɩɟɤɬɪɟ ɪɚɞɢɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ 
ɤɨɪɩɭɫɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɛɢɟɧɢɹɯ ɜɚɥɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ ɪɨɬɨɪɚ 
ɚɝɪɟɝɚɬɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ 
ɫɩɟɤɬɪɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ ɚɝɪɟɝɚɬɚ 
ɧɚɛɥɸɞɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ 
ɤɨɥɟɛɚɧɢɣ ɪɨɬɨɪɚ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ 
ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɹ ɪɨɬɨɪɚ 
ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ɂɚɞɟɜɚɧɢɟ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɡɚ ɤɚɦɟɪɭ 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ.  

 ɂɡɧɨɫ ɤɢɧɟɦɚɬɢɤɢ 
ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 
ɥɨɩɚɫɬɟɣ (ɩɨɜɵɲɟɧɧɵɟ 
ɡɚɡɨɪɵ ɜ ɷɥɟɦɟɧɬɚɯ 
ɤɢɧɟɦɚɬɢɤɢ ɦɟɯɚɧɢɡɦɚ). 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ 
ɧɚ ɫɨɛɫɬɜɟɧɧɨɣ 
ɱɚɫɬɨɬɟ 
ɦɟɯɚɧɢɡɦɚ 
ɪɚɡɜɨɪɨɬɚ 
ɥɨɩɚɫɬɟɣ.  

ȼɢɛɪɚɰɢɢ ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɢ ɯɨɞɟ ɥɨɩɚɫɬɟɣ ɧɚ 
ɨɬɤɪɵɬɢɟ ɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɯɨɞɟ ɥɨɩɚɫɬɟɣ ɧɚ 
ɡɚɤɪɵɬɢɟ.  

Ɋɚɛɨɱɟɟ 
ɤɨɥɟɫɨ 

ɉɨɥɨɦɤɚ ɥɨɩɚɫɬɟɣ 
ɨɫɟɜɵɯ ɬɭɪɛɢɧ. 

   ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɟɝɨ ɡɨɧɟ; ɩɨ 
ɚɤɭɫɬɢɱɟɫɤɨɦɭ 
ɲɭɦɭɜ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɪɚɛɨɬɚɸɳɟɣ 
ɬɭɪɛɢɧɵ. 

ɉɪɨɢɫɯɨɞɢɬ ɜɧɟɡɚɩɧɨɟ ɜɨɡɪɚɫɬɚɧɢɟ ɛɢɟɧɢɹ 
ɜɚɥɚ ɢ ɜɢɛɪɚɰɢɣ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɧɚ 
ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɣ. Ɋɟɡɤɨɟ 
ɜɨɡɪɚɫɬɚɧɢɟ ɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɲɭɦɚ ɜ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. 

Ɋɚɛɨɱɟɟ 
ɤɨɥɟɫɨ 
Ʉɚɦɟɪɚ 
ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 
ɨɫɟɜɨɣ 
ɬɭɪɛɢɧɵ 

ɇɚɪɭɲɟɧɢɟ 
ɤɨɦɛɢɧɚɬɨɪɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɉɅ ɬɭɪɛɢɧ  

ɉɨ ɞɚɬɱɢɤɚɦ 
ɨɬɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɢ ɭɝɥɚ 
ɪɚɡɜɨɪɨɬɚ 
ɥɨɩɚɫɬɟɣ 

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɢ ɮɚɤɬɢɱɟɫɤɢɦ 
ɭɝɥɨɦ  ɛɨɥɟɟ 1ɨ ɩɪɢ  ɨɬɤɪɵɬɢɢ ɇȺ  ɚɨ=const. 

 Ɋɚɡɪɭɲɟɧɢɟ ɤɚɦɟɪɵ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
(ɨɛɟɱɚɣɤɢ, ɫɦɟɳɟɧɢɟ 
ɫɟɤɬɨɪɨɜ ɤɚɦɟɪɵ).  

ɉɨ 
ɚɤɭɫɬɢɱɟɫɤɨɦɭ 
ɲɭɦɭ ɜ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɪɚɛɨɬɚɸɳɟɝɨ 
ɚɝɪɟɝɚɬɚ.  

Ɋɟɡɤɨɟ ɭɫɢɥɟɧɢɟ ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɲɭɦɨɜ ɜ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɪɚɛɨɬɚɸɳɟɝɨ ɚɝɪɟɝɚɬɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɱɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɲɭɦɨɜ.  

  ɂɫɤɚɠɟɧɧɚɹ ɮɨɪɦɚ 
ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. 

ɇɚ ɚɝɪɟɝɚɬɟ ɫ ɢɫɤɚɠɟɧɧɨɣ ɮɨɪɦɨɣ ɤɚɦɟɪɵ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɫɩɟɤɬɪɟ ɪɚɞɢɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɤɨɥɟɛɚɧɢɹ 
ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ ɢ ɤɪɚɬɧɵɟ ɟɣ ɝɚɪɦɨɧɢɤɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.4 
ɍɡɟɥ Ⱦɟɮɟɤɬ Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 

ɩɚɪɚɦɟɬɪ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɟɮɟɤɬɚ 

Ɍɭɪɛɢɧɧɵɣ 
ɩɨɞɲɢɩɧɢɤ 

Ɉɫɥɚɛɥɟɧɢɟ ɤɪɟɩɟɠɚ 
ɨɩɨɪɧɨɝɨ ɭɡɥɚ. 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɨɩɨɪɧɨɝɨ ɭɡɥɚ. 

     Ʉɨɥɟɛɚɧɢɹ ɱɚɫɬɨɬ 0,5fɨɛ. ɨɬɦɟɱɚɸɬɫɹ ɧɚ 
ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ, ɩɪɢ ɱɟɦ 
ɚɦɩɥɢɬɭɞɚ ɜɢɛɪɚɰɢɣ, ɨɛɵɱɧɨ, ɧɚɪɚɫɬɚɟɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. 
ȼ ɛɢɟɧɢɹɯ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ 
ɩɨɞɲɢɩɧɢɤɚ ɷɬɢ ɤɨɥɟɛɚɧɢɹ ɧɟ 
ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ. 

Ɍɭɪɛɢɧɧɵɣ 
ɩɨɞɲɢɩɧɢɤ 
Ɋɨɬɨɪ 
ɝɟɧɟɪɚɬɨɪɚ 

ɉɨɜɵɲɟɧɧɵɣ ɡɚɡɨɪ ɜɚɥ-
ɜɤɥɚɞɵɲ 

ɉɨ ɛɢɟɧɢɸ ɜɚɥɚ Ɋɨɫɬ ɛɢɟɧɢɹ ɜɚɥɚ ɧɚ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɟ ɩɪɢ 
ɫɨɯɪɚɧɟɧɢɢ ɭɪɨɜɧɹ ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ 
ɩɨɞɲɢɩɧɢɤɚ.  

ɉɨɜɪɟɠɞɟɧɢɟ ɨɩɨɪɧɨɝɨ 
ɭɡɥɚ ɫɟɝɦɟɧɬɧɨɝɨ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ ɢ  
ɛɢɟɧɢɹɦ ɜɚɥɚ  ɜ 
ɡɨɧɟ 
ɩɨɞɲɢɩɧɢɤɚ. 

Ʉɨɥɟɛɚɧɢɹ ɱɚɫɬɨɬɨɣ 2fɨɛ  ɢɦɟɸɬ ɦɟɫɬɨ ɧɚ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ, ɜɤɥɸɱɚɹ ɪɟɠɢɦ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ.  ɉɪɢ ɛɨɥɶɲɨɣ 
ɠɟɫɬɤɨɫɬɢ ɤɨɪɩɭɫɚ ɩɨɞɲɢɩɧɢɤɚ ɧɚɛɥɸɞɚɸɬɫɹ 
ɬɨɥɶɤɨ ɜ ɛɢɟɧɢɹɯ ɜɚɥɚ. 

ɇɟɪɚɜɧɨɦɟɪɧɚɹ ɠɟɫɬɤɨɫɬɶ 
ɤɨɪɩɭɫɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɩɨ ɩɟɪɢɦɟɬɪɭ 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɩɨɞɲɢɩɧɢɤɚ 

ȼɵɹɜɥɹɟɬɫɹ ɢɡ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɚ ɜɚɥɚ (ɝɨɞɨɝɪɚɮɚ) ɩɨ 
ɜɢɛɪɚɰɢɹɦ ɤɨɪɩɭɫɚ  ɡɚ ɨɛɨɪɨɬ ɬɭɪɛɢɧɵ. 
Ƚɨɞɨɝɪɚɮɵ ɫɬɪɨɹɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ 
ɬɭɪɛɢɧɵ 

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 
ɠɟɫɬɤɨɫɬɢ «ɜɚɥ-
ɜɤɥɚɞɵɲ» ɩɨɞɲɢɩɧɢɤɚ 
ɩɨ ɩɟɪɢɦɟɬɪɭ. 

ɉɨ ɛɢɟɧɢɹɦ ɜɚɥɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɩɨɞɜɢɠɧɵɯ 
ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ.  

ȼɵɹɜɥɹɟɬɫɹ ɢɡ ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɚ ɜɚɥɚ (ɝɨɞɨɝɪɚɮɚ) ɩɨ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɡɚ ɨɛɨɪɨɬ ɬɭɪɛɢɧɵ. Ƚɨɞɨɝɪɚɮɵ 
ɫɬɪɨɹɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɬɭɪɛɢɧɵ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ 

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɟɝɨ ɡɨɧɟ. 

    Ⱦɢɫɛɚɥɚɧɫ ɪɨɬɨɪɚ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɧɚ 
ɪɟɠɢɦɟ ɜɵɛɟɝɚ ɢ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɛɟɡ 
ɜɨɡɛɭɠɞɟɧɢɹ (ɩɪɢ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ 
ɦɚɲɢɧɵ) ɩɨ ɜɢɛɪɚɰɢɹɦ ɢ ɛɢɟɧɢɹɦ ɜɚɥɚ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 
    Ɋɚɞɢɚɥɶɧɵɟ ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ ɛɢɟɧɢɹ ɜɚɥɚ 
ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɧɚ ɦɨɳɧɨɫɬɧɵɯ 
ɧɚɝɪɭɡɤɚɯ.  

Ɋɨɬɨɪ 
ɝɟɧɟɪɚɬɨɪɚ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ 

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɟɝɨ ɡɨɧɟ. 

     Ɉɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɨ ɪɟɡɤɨɦɭ ɢɡɦɟɧɟɧɢɸ  
ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 
ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɜ ɟɝɨ ɡɨɧɟ ɧɚ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ 
ɯɨɞɚ ɩɪɢ ɩɨɞɚɱɟ ɜɨɡɛɭɠɞɟɧɢɹ.  
       ȼɟɥɢɱɢɧɚ ɜɢɛɪɚɰɢɣ ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɨɬ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɪɨɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɚɝɪɟɝɚɬɚ. 

Ɉɫɥɚɛɥɟɧɢɟ ɩɨɫɚɞɤɢ 
ɨɛɨɞɚ ɧɚ ɫɩɢɰɵ ɪɨɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ.  

ɉɨ 
ɜɢɛɪɚɰɢɹɦ.ɤɨɪɩɭ
ɫɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. 

      ɉɨɫɥɟ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɧɚɛɨɪɚ ɦɨɳɧɨɫɬɢ (ɛɟɡ ɨɫɬɚɧɨɜɚ ɚɝɪɟɝɚɬɚ) 

ɧɚɛɥɸɞɚɸɬɫɹ ɭɜɟɥɢɱɟɧɧɵɟ ɜɢɛɪɚɰɢɢ 
ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɢɛɪɚɰɢɹɦɢ ɞɨ 
ɫɛɪɨɫɚ.  

     ɉɪɢ ɨɫɬɚɧɨɜɟ ɚɝɪɟɝɚɬɚ ɢ ɩɨɫɥɟɞɭɸɳɟɦ 
ɧɚɛɨɪɟ ɬɨɣ ɠɟ ɦɨɳɧɨɫɬɢ ɜɢɛɪɚɰɢɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɜɟɥɢɱɢɧɵ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ ɫɛɪɨɫɭ ɧɚɝɪɭɡɤɢ.  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.4 
ɍɡɟɥ Ⱦɟɮɟɤɬ Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢ

ɣ ɩɚɪɚɦɟɬɪ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɟɮɟɤɬɚ 

Ɋɨɬɨɪ 
ɝɟɧɟɪɚɬɨɪɚ 

ɇɟɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɪɨɬɨɪɚ ɜ ɪɚɫɬɨɱɤɟ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɛɢɟɧɢɹɦ ɜɚɥɚ 
ɜ ɡɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɩɨɞɜɢɠɧɨɣ 
ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ 
(ɩɟɪɟɦɟɳɟɧɢɹɦ) 
ɢ ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. 

ȼɵɹɜɥɹɟɬɫɹ ɢɡ ɝɨɞɨɝɪɚɮɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɨ 
ɜɢɛɪɚɰɢɹɦ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ ɛɢɟɧɢɹɦ ɜɚɥɚ.  

Ɉɫɥɚɛɥɟɧɢɟ ɩɨɫɚɞɤɢ 
ɜɬɭɥɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(ɫɜɨɣɫɬɜɟɧɧɨ ɩɨɞɜɟɫɧɵɦ 
ɝɟɧɟɪɚɬɨɪɚɦ, 
ɬɪɟɯɨɩɨɪɧɚɹ ɫɯɟɦɚ).  

 ɉɨ ɛɢɟɧɢɹɦ 
ɜɚɥɚ.ɜ ɡɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. 

     Ɋɨɫɬ ɛɢɟɧɢɹ ɜɚɥɚ ɜ ɡɨɧɟ ɜɟɪɯɧɟɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ (ɡɚɡɨɪɚ «ɜɚɥ-
ɜɤɥɚɞɵɲ» ɩɨɞɲɢɩɧɢɤɚ) ɜɨ ɜɪɟɦɟɧɢ. 
ȼɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ ɜɟɪɯɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɨɫɬɚɸɬɫɹ ɩɪɢ ɷɬɨɦ 
ɧɟɢɡɦɟɧɧɵɦɢ.  
       Ɋɨɫɬ ɜɢɛɪɚɰɢɣ ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɜɨ 
ɜɪɟɦɟɧɢ. 

ɋɬɚɬɨɪ 
ɝɟɧɟɪɚɬɨɪɚ 

Ɉɫɥɚɛɥɟɧɨ ɤɪɟɩɥɟɧɢɟ 
ɫɬɵɤɨɜ ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɫɬɵɤɨɜ ɠɟɥɟɡɚ 
ɫɬɚɬɨɪɚ.  

ɍɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ  ɱɚɫɬɨɬɨɣ 50 Ƚɰ  ɜ ɫɬɵɤɚɯ 
ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɣ  

Ɋɚɫɩɭɲɟɧɧɨɫɬɶ ɠɟɥɟɡɚ 
ɫɬɚɬɨɪɚ. 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɫɬɵɤɨɜ ɠɟɥɟɡɚ 
ɫɬɚɬɨɪɚ. 

ɍɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ  ɱɚɫɬɨɬɨɣ 100 Ƚɰɜ ɫɬɵɤɚɯ 
ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɣ. 

ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ 
ɮɨɪɦɚ ɫɬɚɬɨɪɚ 

ɉɨ 
ɩɟɪɟɦɟɳɟɧɢɹɦ 
ɜɚɥɚ ɜ ɡɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ 

Ɂɧɚɱɢɬɟɥɶɧɵɟ ɫɬɚɬɢɱɟɫɤɢɟ ɫɦɟɳɟɧɢɹ ɜɚɥɚ ɜ 
ɡɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

Ƚɟɧɟɪɚɬɨɪɧ
ɵɣ 
ɩɨɞɲɢɩɧɢɤ 

Ɋɚɡɛɢɬ ɧɢɠɧɢɣ 
ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɩɨɞɲɢɩɧɢɤ ɜ ɬɪɟɯ 
ɨɩɨɪɧɨɣ ɫɯɟɦɟ ɚɝɪɟɝɚɬɚ.  

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɩɨɞɲɢɩɧɢɤɨɜ.  

Ɉɬɫɭɬɫɬɜɭɸɬ ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ ɧɢɠɧɟɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ȼɢɛɪɚɰɢɢ 
ɤɨɪɩɭɫɨɜ ɜɟɪɯɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɢ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɨɜ, ɢɦɟɸɬ 
ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɛɵɱɧɨɣ ɫɯɟɦɨɣ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ.  

Ƚɟɧɟɪɚɬɨɪɧ
ɵɣ 
ɩɨɞɲɢɩɧɢɤ 

Ɋɚɡɛɢɬ ɜɟɪɯɧɢɣ 
ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɩɨɞɲɢɩɧɢɤ ɜ ɬɪɟɯ 
ɨɩɨɪɧɨɣ  ɫɯɟɦɟ ɚɝɪɟɝɚɬɚ.  

ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɩɨɞɲɢɩɧɢɤɨɜ. 

Ɉɬɫɭɬɫɬɜɭɸɬ ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ ɜɟɪɯɧɟɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ȼɢɛɪɚɰɢɢ 
ɧɢɠɧɟɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢɦɟɸɬ 
ɦɟɫɬɨ. 

ɉɨɞɩɹɬɧɢɤ ɇɟɪɨɜɧɨɫɬɶ ɡɟɪɤɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ 
ɩɨɞɩɹɬɧɢɤɚ. 

ɉɨ ɨɫɟɜɵɦ 
ɜɢɛɪɚɰɢɹɦ  
ɨɩɨɪɵ 
ɩɨɞɩɹɬɧɢɤɚ. 

Ɉɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɨ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ 
ɤɨɥɟɛɚɧɢɣ ɫɟɝɦɟɧɬɧɨɣ ɱɚɫɬɨɬɵ fɫɟɝɦ. ɜ ɫɩɟɤɬɪɟ 
ɨɫɟɜɵɯ ɜɢɛɪɚɰɢɣ ɚɝɪɟɝɚɬɚ.  

ɇɟɪɚɜɧɨɦɟɪɧɚɹ ɧɚɝɪɭɡɤɚ 
ɧɚ ɫɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ. 

ɉɨ ɞɚɬɱɢɤɚɦ 
ɛɢɟɧɢɹ ɜɚɥɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ 
ɡɨɧɟ 
ɩɨɞɲɢɩɧɢɤɨɜ. 

ɇɚ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ 
ɡɚɡɨɪɵ «ɜɚɥ-ɜɤɥɚɞɵɲ ɩɨɞɲɢɩɧɢɤɚ» ɞɥɹ ɞɜɭɯ 
ɫɥɭɱɚɟɜ: 
-ɪɨɬɨɪ ɚɝɪɟɝɚɬɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɩɨɞɩɹɬɧɢɤ; 

-ɪɨɬɨɪ ɚɝɪɟɝɚɬɚ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɬɨɪɦɨɡɚɯ. 
ɉɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɫɟɝɦɟɧɬɵ 
ɨɛɧɚɪɭɠɢɬɫɹ ɪɚɡɧɢɰɚ ɜ ɡɚɡɨɪɚɯ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɚɬɱɢɤɚɦ.  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.4 
ɍɡɟɥ Ⱦɟɮɟɤɬ Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢ

ɣ ɩɚɪɚɦɟɬɪ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɞɟɮɟɤɬɚ 

ȼɚɥ 
ɬɭɪɛɢɧɵ 

ɇɟɫɨɨɫɧɨɫɬɶ ɜɚɥɨɜ 
ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɨɫɟɜɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɚɝɪɟɝɚɬɚ ɢ 
ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ 
ɩɨɞɲɢɩɧɢɤɨɜ.  

ȼ ɨɫɟɜɵɯ ɜɢɛɪɚɰɢɹɯ ɧɚɛɥɸɞɚɸɬɫɹ ɤɨɥɟɛɚɧɢɹ 
ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ, ɚ ɜ ɫɩɟɤɬɪɟ ɪɚɞɢɚɥɶɧɵɯ 
ɜɢɛɪɚɰɢɣ  ɩɪɢɫɭɬɫɬɜɭɸɬ ɤɨɥɟɛɚɧɢɹ ɞɜɨɣɧɨɣ 
ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ..  

 ɂɡɥɨɦ ɥɢɧɢɢ ɜɚɥɚ. ɉɨ ɪɚɞɢɚɥɶɧɵɦ 
ɜɢɛɪɚɰɢɹɦ ɢ 
ɛɢɟɧɢɹɦ ɜɚɥɚ ɜ 
ɡɨɧɟ 
ɩɨɞɲɢɩɧɢɤɨɜ.  

ȼ ɫɩɟɤɬɪɚɯ ɪɚɞɢɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ  
ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɛɢɟɧɢɣ ɜɚɥɚ ɧɚɛɥɸɞɚɸɬɫɹ 
ɤɨɥɟɛɚɧɢɹ ɞɜɨɣɧɨɣ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. 

ɇɚɩɪɚɜɥɹɸ
ɳɢɣ 
ɚɩɩɚɪɚɬ 

ɂɡɧɨɫ ɭɩɥɨɬɧɟɧɢɣ  ɜ 
ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ.  

ɉɨ 
ɚɤɭɫɬɢɱɟɫɤɨɦɭ 
ɲɭɦɭ ɧɚ 
ɨɫɬɚɧɨɜɥɟɧɧɨɦ 
ɚɝɪɟɝɚɬɟ.  

ȼɨɡɪɚɫɬɚɧɢɟ ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɲɭɦɨɜ ɧɚ 
ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 
Ƚɢɞɪɨɮɨɧ ɭɫɬɚɧɨɜɥɟɧ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ 
ɬɭɪɛɢɧɵ. 

ɉɨɩɚɞɚɧɢɟ ɩɨɫɬɨɪɨɧɧɟɝɨ 
ɩɪɟɞɦɟɬɚ ɜ 
ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ. 

ɉɨ ɜɢɛɪɚɰɢɹɦ 
ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ.  

ȼɧɟɡɚɩɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɧɚ ɥɨɩɚɫɬɧɨɣ 
ɱɚɫɬɨɬɟ. 

 
4.6 Ɉɫɧɨɜɧɵɟ ɱɚɫɬɨɬɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ 
 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɤɨɥɟɛɚɧɢɹ ɟɝɨ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 

ɩɪɨɢɫɯɨɞɹɬ ɫ ɪɚɡɧɵɦɢ ɱɚɫɬɨɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 
ɜɨɡɦɭɳɚɸɳɢɦɢ ɫɢɥɚɦɢ, ɢɦɟɸɳɢɦɢ ɪɚɡɥɢɱɧɭɸ ɩɪɢɪɨɞɭ. Ɋɚɫɫɦɨɬɪɢɦ 
ɨɬɞɟɥɶɧɨ ɤɚɠɞɭɸ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɫ 
ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɯ ɤɨɥɟɛɚɧɢɹ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 
ɦɚɲɢɧ ɢ ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ ɩɪɨɹɜɥɟɧɢɹ. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɧɚɱɧɟɦ ɫ 
ɫɚɦɵɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɫɢɥ ɢ ɞɚɥɶɲɟ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɱɚɫɬɨɬɵ. 

 
4.6.1 ɇɢɡɤɨɱɚɫɬɨɬɧɵɟ ɜɢɛɪɚɰɢɢ 
 
ɇɢɡɤɨɱɚɫɬɨɬɧɵɟ ɤɨɥɟɛɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɞɟɣɫɬɜɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɫɢɥ (ɱɚɫɬɨɬɨɣ ɜ 3÷5 ɪɚɡ  ɧɢɠɟ ɨɛɨɪɨɬɧɨɣ), ɮɨɪɦɢɪɭɟɦɵɯ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. ɉɪɢ ɇ=constɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɢɥɵ ɧɚɛɥɸɞɚɸɬɫɹ ɧɚ ɪɟɠɢɦɚɯ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɥɟɜɟɟ ɨɩɬɢɦɚɥɶɧɨɣ ɩɨ ɄɉȾ ɡɨɧɵ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. 
ɋɯɨɞɹɳɢɣ ɫ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɥɨɩɚɫɬɟɣ ɡɚɤɪɭɱɟɧɧɵɣ ɩɨɬɨɤ ɨɛɪɚɡɭɟɬ ɡɚ 
ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ «ɠɝɭɬ», ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɮɨɪɦɭ 
ɜɢɧɬɨɜɨɣ ɫɩɢɪɚɥɢ ɢ ɨɛɹɡɚɬɟɥɶɧɨ ɡɚɦɵɤɚɟɬɫɹ ɫɜɨɢɦ ɤɨɧɰɨɦ ɧɚ ɫɬɟɧɤɚɯ ɢɥɢ 
ɞɧɟ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɧɚ ɤɚɤɨɦ ɭɞɚɥɟɧɢɢ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɵɤɚɧɢɟ (ɪɚɡɪɭɲɟɧɢɟ) «ɠɝɭɬɚ» ɫɢɥɨɜɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɬɨɤɚ ɧɚ ɪɨɬɨɪ ɚɝɪɟɝɚɬɚ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ («ɠɝɭɬ» ɡɚɦɵɤɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ), ɚ ɜ ɞɪɭɝɨɦ ɤɪɚɣɧɟɦ ɫɥɭɱɚɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 
(ɨɫɟɜɨɦ) ɧɚɩɪɚɜɥɟɧɢɢ («ɠɝɭɬ» ɡɚɦɵɤɚɟɬɫɹ ɧɚ ɞɧɨ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ). 
ȼɨɡɦɨɠɧɵ, ɟɫɬɟɫɬɜɟɧɧɨ, ɢ ɪɚɡɥɢɱɧɵɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɜɚɪɢɚɧɬɵ, ɢ ɬɨɝɞɚ 
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ɜɨɡɞɟɣɫɬɜɢɟ «ɠɝɭɬɚ» ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɤ ɜ ɨɫɟɜɨɦ (ɧɚ ɨɩɨɪɟ ɩɨɞɩɹɬɧɢɤɚ), ɬɚɤ ɢ ɜ 
ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɚɝɪɟɝɚɬɚ) . 

ȿɫɥɢ ɞɥɹ ɧɟɩɨɞɜɢɠɧɵɯ ɭɡɥɨɜ ɬɭɪɛɢɧɵ (ɤɚɦɟɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ, ɨɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɢ ɬ.ɞ.) ɜɨɡɞɟɣɫɬɜɢɟ «ɠɝɭɬɚ», 
ɩɪɨɹɜɥɹɟɬɫɹ ɫ ɱɚɫɬɨɬɨɣ fɠ, ɬɨ ɧɚ ɜɪɚɳɚɸɳɢɯɫɹ ɷɥɟɦɟɧɬɚɯ ɪɨɬɨɪɚ (ɥɨɩɚɫɬɢ, 
ɜɚɥ ɚɝɪɟɝɚɬɚ) «ɠɝɭɬ»  ɩɪɨɹɜɥɹɟɬɫɹ  ɫ  ɪɚɡɧɨɫɬɶɸ  ɨɛɨɪɨɬɧɨɣ  ɢ  ɠɝɭɬɨɜɨɣ  
ɱɚɫɬɨɬ  (fɨɛ-fɠ) ɧɚ ɱɚɫɬɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫ ɱɚɫɬɨɬɨɣ fɨɛ+fɠ ɧɚ ɪɟɠɢɦɚɯ 
ɩɟɪɟɝɪɭɡɤɢ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ «ɠɝɭɬɚ» ɧɟ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɞɥɹ ɜɫɟɯ 
ɪɟɠɢɦɨɜ. 

ɉɪɢɛɥɢɠɟɧɧɚɹ ɨɰɟɧɤɚ ɱɚɫɬɨɬɵ fɠ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧ 
ɦɨɠɟɬ ɛɵɬɶ ɫɞɟɥɚɧɚ ɩɨ ɮɨɪɦɭɥɟ Ɋɟɣɧɝɚɧɫɚ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ: 

                                                                                                                          ሺ   ሻ 
 
Ⱦɥɹ ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ȼɥɚɞɢɫɥɚɜɥɟɜ Ʌ.Ⱥ. ɩɪɟɞɥɚɝɚɟɬ ɜ ɷɬɨɣ ɮɨɪɦɭɥɟ 

ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 4,2 4,6 [1]. 
Ɋɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧ ɧɚ ɱɚɫɬɢɱɧɵɯ ɪɟɠɢɦɚɯ ɫ ɧɢɡɤɨɱɚɫɬɨɬɧɵɦɢ 

ɩɭɥɶɫɚɰɢɹɦɢ ɩɨɬɨɤɚ «ɠɝɭɬɨɜɨɝɨ» ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ. ɉɨɥɚɝɚɟɬɫɹ, 
ɱɬɨ ɡɨɧɚ ɧɟɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɦɨɳɧɨɫɬɢ 
Nɬ≤(0,60÷0,65)Nɧɨɦ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɭɬɨɱɧɟɧɚ ɧɚɬɭɪɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ. 

 
4.6.2 ȼɢɛɪɚɰɢɢ ɫ ɱɚɫɬɨɬɨɣ         
 
ɂɯ ɩɨɹɜɥɟɧɢɟ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ  ɩɨɞɲɢɩɧɢɤɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 

ɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɟɠɚ ɞɚɧɧɨɝɨ ɭɡɥɚ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ ɷɬɨɝɨ 
ɞɟɮɟɤɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɫɭɬɫɬɜɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɧɚ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ, ɜɤɥɸɱɚɹ ɨɩɬɢɦɚɥɶɧɵɟ ɩɨ ɄɉȾ 
ɦɨɳɧɨɫɬɧɵɟ ɧɚɝɪɭɡɤɢ. 

 
4.6.3 Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɫɢɥɵ ɢ ɜɢɛɪɚɰɢɢ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ    
 
ɗɬɢ ɤɨɥɟɛɚɧɢɹ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨɣ ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɧɵɯ 

ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɦɚɲɢɧ. Ɉɧɢ ɜɵɡɵɜɚɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶɸ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ (ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ), ɤɨɬɨɪɚɹ, ɜ 
ɨɛɳɟɦ ɫɥɭɱɚɟ, ɦɨɠɟɬ ɢɦɟɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ, ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ 
ɩɪɢɪɨɞɭ.  

ɉɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɥ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɦɚɫɫ ɧɚ ɪɨɬɨɪɟ ɚɝɪɟɝɚɬɚ, ɢɡɥɨɦ ɥɢɧɢɢ ɜɚɥɚ ɜɨ 
ɮɥɚɧɰɟɜɨɦ ɫɨɟɞɢɧɟɧɢɢ, ɧɟɫɨɨɫɧɨɫɬɶ ɬɭɪɛɢɧɧɨɝɨ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɚɥɨɜ.  

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ 
ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɚɦɩɥɢɬɭɞɵ ɨɛɨɪɨɬɧɨɣ 
ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɨɬ ɤɜɚɞɪɚɬɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
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Ɉɛɧɚɪɭɠɢɜɚɟɬɫɹ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɪɟɠɢɦɟ ɜɵɛɟɝɚ (ɥɭɱɲɟ ɜɫɟɝɨ) ɢɥɢ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɵɡɵɜɚɟɬɫɹ ɢɥɢ 
ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɨɣ ɪɨɬɨɪɚ ɢɥɢ ɜɢɬɤɨɜɵɦ ɡɚɦɵɤɚɧɢɟɦ ɩɨɥɸɫɨɜ. Ɉɧɚ 
ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɨ ɪɟɡɤɨɦɭ ɢɡɦɟɧɟɧɢɸ ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɨɜ ɝɟɧɟɪɚɬɨɪɧɵɯ 
ɩɨɞɲɢɩɧɢɤɨɜ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜɨɡɛɭɠɞɟɧɢɹ.  Ʉɨɝɞɚ 
ɝɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɨɛɴɟɞɢɧɟɧ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɜ ɨɞɢɧ ɭɡɟɥ ɫ ɧɟɫɭɳɟɣ 
ɤɪɟɫɬɨɜɢɧɨɣ, ɢɧɞɢɤɚɬɨɪɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 
ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ ɤɪɟɫɬɨɜɢɧɵ ɩɪɢ ɩɨɞɚɱɟ 
ɜɨɡɛɭɠɞɟɧɢɹ  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɬɭɪɛɢɧɵ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɫɚɦɨɦ 
ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ. ɗɥɟɦɟɧɬɵ ɩɨɞɜɨɞɚ (ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɫɬɚɬɨɪ, 
ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ) ɢ ɨɬɜɨɞɚ (ɨɬɫɚɫɵɜɚɸɳɚɹ ɬɪɭɛɚ) ɧɟ ɨɩɪɟɞɟɥɹɸɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɢɫɛɚɥɚɧɫ ɬɭɪɛɢɧɵ. Ɉɧ ɜɵɡɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɨɬɤɥɨɧɟɧɢɹɦɢ ɜ ɥɨɩɚɫɬɧɨɣ ɫɢɫɬɟɦɟ (ɩɨ ɭɝɥɭ ɜɵɯɨɞɚ ɥɨɩɚɫɬɟɣ, ɲɚɝɭ ɥɨɩɚɫɬɟɣ, 
ɪɚɫɫɬɨɹɧɢɸ ɜ ɫɜɟɬɭ ɩɨ ɜɵɯɨɞɧɵɦ ɤɪɨɦɤɚɦ ɥɨɩɚɫɬɟɣ). Ɉɬɞɟɥɶɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɟɲɟɬɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɝɭɬ ɛɵɬɶ ɫɚɦɢ ɩɨ 
ɫɟɛɟ ɧɟɜɟɥɢɤɢ ɢ ɧɚɯɨɞɢɬɶɫɹ ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɡɚɜɨɞɫɤɨɝɨ ɞɨɩɭɫɤɚ, ɧɨ ɢɯ 
ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɜ ɤɨɥɟɫɟ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɞɢɫɛɚɥɚɧɫɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɧɟɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɹɜɥɹɟɬɫɹ 
ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɞɜɭɯ ɭɫɥɨɜɢɣ: 

– ɜ ɦɟɠɥɨɩɚɫɬɧɵɯ ɤɚɧɚɥɚɯ ɤɨɥɟɫɚ ɩɪɨɯɨɞɢɬ ɪɚɡɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ; 
– ɜ ɩɪɨɬɢɜɨɥɟɠɚɳɢɯ ɥɨɩɚɫɬɧɵɯ ɤɚɧɚɥɚɯ ɤɨɥɟɫɚ ɩɪɨɯɨɞɹɳɢɟ ɪɚɫɯɨɞɵ 

ɜɨɞɵ ɧɟ ɭɪɚɜɧɨɜɟɲɟɧɵ.Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɥɚ ɨɬ ɞɢɫɛɚɥɚɧɫɚ ɠɟɫɬɤɨ ɫɜɹɡɚɧɚ ɫ 
ɪɟɲɟɬɤɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɨɬɨɪɭ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. Ɉɧɚ ɧɟ ɜɵɡɵɜɚɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɥɨɩɚɫɬɹɯ, ɚ ɩɪɢɜɨɞɢɬ 
ɥɢɲɶ ɤ ɬɨɦɭ, ɱɬɨ ɭɪɨɜɟɧɶ ɫɬɚɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɨɞɧɢɯ ɥɨɩɚɫɬɹɯ 
ɨɤɚɡɵɜɚɟɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ.Ɂɚɬɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɪɛɢɧɧɨɦɭ 
ɩɨɞɲɢɩɧɢɤɭ ɫɢɥɚ ɨɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɟɛɚɥɚɧɫɚ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɚɹ 
ɧɚɝɪɭɡɤɚ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɧɟɛɚɥɚɧɫɚ ɤɨɥɟɫɚ ɹɜɥɹɟɬɫɹ ɪɨɫɬ ɚɦɩɥɢɬɭɞɵ ɜɢɛɪɚɰɢɣ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ 
ɤɨɪɩɭɫɚ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. ȿɫɥɢ 
ɩɨɞɲɢɩɧɢɤ ɧɟ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɵɯ ɡɚɡɨɪɨɜ, ɬɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɛɥɸɞɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɛɢɟɧɢɹ ɜɚɥɚ ɫ ɪɨɫɬɨɦ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ʉɚɜɢɬɚɰɢɨɧɧɵɟ 
ɹɜɥɟɧɢɹ ɢ ɜɩɭɫɤ ɜɨɡɞɭɯɚ ɜ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɧɟ ɜɥɢɹɸɬ ɧɚ ɜɟɥɢɱɢɧɭ 
ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɥɵ ɨɬ ɞɢɫɛɚɥɚɧɫɚ ɤɨɥɟɫ.  

ɉɨ ɞɚɧɧɵɦ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɣ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɭɫɬɚɧɨɜɢɬɶ  ɧɚɥɢɱɢɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɤɨɥɟɫɚ ɧɟɜɨɡɦɨɠɧɨ. Ɍɭɪɛɢɧɚ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɧɟɛɚɥɚɧɫɨɦ ɤɨɥɟɫɚ ɜɟɞɟɬ ɫɟɛɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɫ ɪɚɡɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɬɭɪɛɢɧɚ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɛɚɥɚɧɫɨɦ. 
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4.6.4 ȼɢɛɪɚɰɢɢ ɞɜɨɣɧɨɣ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ     
 
ɉɨɹɜɥɟɧɢɟ ɬɚɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 

ɜɵɡɵɜɚɟɬɫɹ ɪɚɡɧɵɦɢ ɩɪɢɱɢɧɚɦɢ: ɛɨɥɶɲɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɡɚɡɨɪɚ ɜ 
ɩɨɞɲɢɩɧɢɤɚɯ; ɪɚɡɧɨɣ ɠɟɫɬɤɨɫɬɶɸ ɩɨɞɲɢɩɧɢɤɨɜ ɩɨ ɪɚɡɥɢɱɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ; ɧɟɫɨɨɨɫɧɨɫɬɶɸ ɜɚɥɨɜ ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ; ɮɨɪɦɨɣ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. ɂɡɦɟɧɟɧɢɟ ɷɬɢɯ ɜɢɛɪɚɰɢɣ ɨɬ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɩɪɢ ɧɚɩɨɪɟ 
ɇ=const ɢɦɟɟɬ, ɨɛɵɱɧɨ, ɬɚɤɨɣ ɠɟ ɯɚɪɚɤɬɟɪ, ɤɚɤ ɢ ɜɢɛɪɚɰɢɣ ɨɛɨɪɨɬɧɨɣ 
ɱɚɫɬɨɬɵ. ȿɫɥɢ ɜɢɛɪɚɰɢɢ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ ɪɚɫɬɭɬ ɫ ɩɨɜɵɲɟɧɢɟɦ ɦɨɳɧɨɫɬɢ 
ɚɝɪɟɝɚɬɚ, ɬɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɬɭɬ ɢ ɤɨɥɟɛɚɧɢɹ ɱɚɫɬɨɬɨɣ 2fɨɛ. 

ȼ ɞɢɚɝɧɨɫɬɢɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɚ ɜɢɛɪɚɰɢɢ ɱɚɫɬɨɬɨɣ 2fɨɛ 
ɫɥɟɞɭɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. Ɍɚɤ, 
ɧɟɫɨɨɫɧɨɫɬɶ ɜɚɥɨɜ ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɷɬɢɯ ɜɢɛɪɚɰɢɹɯ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼ ɪɚɞɢɚɥɶɧɵɯ ɜɢɛɪɚɰɢɹɯ ɩɨɞɲɢɩɧɢɤɨɜ 
ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɤɨɥɟɛɚɧɢɹ ɱɚɫɬɨɬɨɣ 2fɨɛ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɫɩɟɤɬɪɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɩɢɤ ɨɛɨɪɨɬɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. 

ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟɪɟɞɤɨ ɨɬɦɟɱɚɸɬɫɹ ɛɨɥɶɲɢɟ 
ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɟɣ f2ɨɛ ɜ ɛɢɟɧɢɹɯ ɜɚɥɚ, ɯɨɬɹ ɜ ɜɢɛɪɚɰɢɹɯ ɤɨɪɩɭɫɚ 
ɩɨɞɲɢɩɧɢɤɚ ɷɬɢ ɤɨɥɟɛɚɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. 

 
4.6.5 ȼɢɛɪɚɰɢɹ ɥɨɩɚɫɬɧɨɣ     ɢ ɞɜɨɣɧɨɣ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ       
 
ȼɢɛɪɚɰɢɹ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ (fɥɨɩ=zɪɤfɨɛ) ɫɨɡɞɚɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɫɬɨɹɧɧɨɣ ɫɢɥɵ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ, ɚ ɬɚɤɠɟ 
ɥɨɩɚɫɬɧɨɣ ɫɢɫɬɟɦɵ ɤɨɥɟɫɚ. ȿɫɥɢ ɜɦɟɫɬɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɛɵɥɚ ɛɵ ɫɮɟɪɚ, ɬɨ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɫɬɨɹɧɧɨɣ ɫɢɥɵ ɨɧ ɩɨɥɭɱɢɥ ɛɵ ɬɨɥɶɤɨ ɨɞɧɨɫɬɨɪɨɧɧɟɟ 
ɫɦɟɳɟɧɢɟ. ɇɚɥɢɱɢɟ ɞɚɠɟ ɚɛɫɨɥɸɬɧɨ ɨɞɢɧɚɤɨɜɵɯ ɥɨɩɚɫɬɟɣ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ 
ɩɪɢɜɨɞɢɬ ɤ ɜɢɛɪɚɰɢɹɦ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɫ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɨɣ. ȼ ɷɥɟɦɟɧɬɚɯ 
ɪɨɬɨɪɚ ɬɭɪɛɢɧɵ (ɜɚɥ, ɥɨɩɚɫɬɢ) ɩɨɫɬɨɹɧɧɚɹ ɫɢɥɚ ɧɚɜɨɞɢɬ ɩɪɢ ɷɬɨɦ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɵ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɩɨɫɬɨɹɧɧɚɹ ɫɢɥɚ ɦɨɠɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ 
ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ: 

− ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɪɚɛɨɱɟɦɭ ɤɨɥɟɫɭ ɫɨ ɫɬɨɪɨɧɵ 
ɫɩɢɪɚɥɢ; 

− ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɡɚɡɨɪɨɜ ɜ ɥɚɛɢɪɢɧɬɧɵɯ ɭɩɥɨɬɧɟɧɢɹɯ ɪɚɞɢɚɥɶɧɨ-
ɨɫɟɜɵɯ ɤɨɥɟɫ. 

Ɂɧɚɱɟɧɢɟ ɩɨɫɬɨɹɧɧɨɣ ɫɢɥɵ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɛɭɞɟɬ ɜɵɲɟ 
ɧɚ ɬɟɯ ɬɭɪɛɢɧɚɯ, ɝɞɟ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɦɟɧɶɲɢɣ ɭɝɨɥ ɨɯɜɚɬɚ (ɛɨɥɶɲɟ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɜɨɞɚ). Ɇɚɬɟɪɢɚɥɵ ɩɨ ɡɚɦɟɪɚɦ ɩɨɫɬɨɹɧɧɨɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɥɵ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɬɭɪɛɢɧɚɯ ɨɝɪɚɧɢɱɟɧɵ. Ɉɰɟɧɨɱɧɵɟ 
ɪɚɫɱɟɬɵ ɟɟ ɜɟɥɢɱɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɫɞɟɥɚɧɵ ɩɨ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
ɇ.ɂ.Ɂɭɛɚɪɟɜɵɦ ɮɨɪɦɭɥɟ [10]: 

                                                                                                                 ሺ   ሻ 
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ɝɞɟ: D1– ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ ɜ ɦ; ɇ – ɧɚɩɨɪ ɜ ɦ; ɫ – ɷɦɩɢɪɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
(ɫ=0,03 ɞɥɹ ɉɅ ɢ ɫ=0,09 ɞɥɹ ɊɈ ɬɭɪɛɢɧ). 

ȿɫɥɢ ɫɪɚɜɧɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ  ɩɪɢ ɨɞɧɨɦ ɧɚɩɨɪɟ ɞɜɟ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ ɱɢɫɥɭ ɥɨɩɚɫɬɟɣ, ɬɨ ɨɤɚɠɟɬɫɹ, ɱɬɨ ɩɪɢ 
ɨɞɢɧɚɤɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɞɜɨɞɚ (ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɢ ɫɩ=const) 
ɚɦɩɥɢɬɭɞɵ ɜɢɛɪɚɰɢɣ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ ɛɭɞɭɬ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɟ 
ɱɢɫɥɨ ɥɨɩɚɫɬɟɣ. ɗɬɨɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɦɟɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɥɨɩɚɫɬɶ ɫɢɥ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ 
ɧɚ ɜɚɥɭ ɞɥɹ ɬɭɪɛɢɧ ɫ ɦɚɥɵɦ  

ɱɢɫɥɨɦ ɥɨɩɚɫɬɟɣ. ɉɨɷɬɨɦɭ ɧɚ ɛɵɫɬɪɨɯɨɞɧɵɯ ɧɢɡɤɨɧɚɩɨɪɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧɚɯ ɫ ɦɚɥɵɦ ɱɢɫɥɨɦ ɥɨɩɚɫɬɟɣ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪ ɜɫɟɝɞɚ 
ɩɪɟɜɚɥɢɪɭɸɬ ɜɢɛɪɚɰɢɢ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ. ɇɚɢɛɨɥɶɲɢɣ ɭɪɨɜɟɧɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɢɛɪɚɰɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɬɚɤɢɯ ɬɭɪɛɢɧ ɜ 
ɩɪɨɩɟɥɥɟɪɧɨɦ ɪɟɠɢɦɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɝɥɚ ɭɫɬɚɧɨɜɤɢ ɥɨɩɚɫɬɟɣ, ɤɨɝɞɚ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɨɤɚ ɫɨ ɫɬɨɪɨɧɵ ɫɩɢɪɚɥɢ ɨɫɨɛɟɧɧɨ ɡɧɚɱɢɬɟɥɶɧɚ. 

ȼ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ, ɢɦɟɸɳɢɯ ɩɨɥɧɵɣ ɢɥɢ ɛɥɢɡɤɢɣ ɤ ɧɟɦɭ 
ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɩɨɫɬɨɹɧɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɥɚ ɜɨɡɧɢɤɚɟɬ 
ɢɡ-ɡɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɡɨɪɨɜ ɜ ɥɚɛɢɪɢɧɬɧɵɯ ɭɩɥɨɬɧɟɧɢɹɯ ɪɚɛɨɱɟɝɨɤɨɥɟɫɚ. 
ɂɡɩɪɚɤɬɢɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɲɢɧ ɢɡɜɟɫɬɧɵ ɫɥɭɱɚɢ, ɤɨɝɞɚ 
ɩɨɫɬɨɹɧɧɚɹ ɫɢɥɚ ɧɚɛɥɸɞɚɥɚɫɶ ɞɚɠɟ ɧɚ ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ. 

ɇɚɥɢɱɢɟ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɦɚɲɢɧ 
ɤɨɥɟɛɚɧɢɣ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ ɹɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ 
ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ. 

ɍɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ ɜ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ 
ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɨɫɬɨɹɧɢɹ ɡɚɡɨɪɨɜ ɜ ɥɚɛɢɪɢɧɬɧɵɯ ɭɩɥɨɬɧɟɧɢɹɯ, ɧɨ 
ɬɚɤɠɟ ɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɥɨɩɚɫɬɟɣ. ȼɢɛɪɚɰɢɢ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ ɪɟɡɤɨ 
ɭɫɢɥɢɜɚɸɬɫɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɹɜɥɹɸɬɫɹ ɤɨɥɟɛɚɧɢɹ ɞɜɨɣɧɨɣ ɥɨɩɚɫɬɧɨɣ 
ɱɚɫɬɨɬɵ, ɟɫɥɢ ɢɦɟɟɬ ɦɟɫɬɨ ɧɚɪɭɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɩɪɨɮɢɥɹ. 

ɂɡɥɨɠɟɧɧɵɟ ɜɵɲɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɨ ɜɢɛɪɚɰɢɹɦ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ 
ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɞɥɹ ɞɢɚɝɨɧɚɥɶɧɵɯ ɬɭɪɛɢɧ. 

 
4.6.6 ɋɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ      
 
ɋɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ ɚɝɪɟɝɚɬɚ fɫɨɛ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ 

ɢɡɜɟɫɬɧɨ, ɟɝɨ ɨɫɟɜɨɣ ɠɟɫɬɤɨɫɬɶɸ ɋɨɫ ɢ ɦɚɫɫɨɣ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɪɨɬɨɪɚ 
ɚɝɪɟɝɚɬɚ ɫ ɭɱɟɬɨɦ ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ ɦɚɫɫɵ ɜɨɞɵ: 

         √                                                                                                        ሺ   ሻ 
 

ɝɞɟ:  ɋɨɫ – ɨɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɚɝɪɟɝɚɬɚ; 
m – ɦɚɫɫɚ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ. 
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ɇɚ ɛɨɥɶɲɢɧɫɬɜɟ ɚɝɪɟɝɚɬɨɜ ɞɟɣɫɬɜɭɸɳɢɯ Ƚɗɋ ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ  ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɦɚɲɢɧ ɫɨɫɬɚɜɥɹɟɬ fɫɨɛ= 9÷10 Ƚɰ. 
 
4.6.7 ȼɢɛɪɚɰɢɢ ɥɨɩɚɬɨɱɧɨɣ ɱɚɫɬɨɬɵ        
 
ȼɢɛɪɚɰɢɢ ɥɨɩɚɬɨɱɧɨɣ ɱɚɫɬɨɬɵ (fɥɨɩɚɬ=ZɇȺ∙fɨɛ, ɝɞɟ ZɇȺ– ɱɢɫɥɨ ɥɨɩɚɬɨɤ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ) ɜɵɡɵɜɚɸɬɫɹ ɲɚɝɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɩɨɬɨɤɚ 
ɡɚɥɨɩɚɬɤɚɦɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ȼɥɢɡɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɨɩɚɬɨɤ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɤ ɪɚɛɨɱɟɦɭ ɤɨɥɟɫɭ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ 
ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɮɨɪɦɢɪɭɟɦɚɹ ɢɦ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɨɤɚ ɞɨɯɨɞɢɬ ɞɨ 
ɥɨɩɚɫɬɧɨɣ ɫɢɫɬɟɦɵ ɢ ɧɚɜɨɞɢɬ ɜ ɧɟɣ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɱɚɫɬɨɬɨɣ fɥɨɩɚɬ. 

ȼ ɫɥɨɠɢɜɲɟɣɫɹ ɩɪɚɤɬɢɤɟ ɪɚɫɱɟɬɨɜ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɤɨɥɟɫ ɧɚ 
ɭɫɬɚɥɨɫɬɧɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɨɹɜɥɹɸɬɫɹ ɫ ɥɨɩɚɬɨɱɧɨɣ ɱɚɫɬɨɬɨɣ, ɚ ɢɯ ɚɦɩɥɢɬɭɞɚ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ 
ɫɬɚɬɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ [1].  

ȼ ɨɫɟɜɵɯ ɢ ɞɢɚɝɨɧɚɥɶɧɵɯ ɬɭɪɛɢɧɚɯɤɨɥɟɛɚɧɢɹ ɥɨɩɚɬɨɱɧɨɣ ɱɚɫɬɨɬɵ 
ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɨɛɪɚɡɨɦ. 
ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨɫɥɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɟ ɞɨɯɨɞɢɬ ɞɨ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (ɡɚɬɭɯɚɟɬ) ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɥɨɩɚɬɨɤ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɫɨɫɬɚɜɥɹɟɬ D0≥1,35∙D1 (ɡɞɟɫɶ D1– ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ). 

Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɥɨɩɚɬɨɱɧɨɣ ɱɚɫɬɨɬɵ ɹɜɥɹɸɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɭɫɬɚɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɥɨɩɚɫɬɟɣ ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, 
ɧɨ ɦɨɝɭɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɤɨɥɨɧɧɚɯ ɫɬɚɬɨɪɚ. 

 
4.6.8 ȼɢɛɪɚɰɢɢ ɫɟɝɦɟɧɬɧɨɣ ɱɚɫɬɨɬɵ      
 
ȼɢɛɪɚɰɢɢ ɫɟɝɦɟɧɬɧɨɣ ɱɚɫɬɨɬɵ (fɫɟɝɦ=Zɫɟɝɦ∙fɨɛ, ɝɞɟ:Zɫɟɝɦ–ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ 

ɩɨɞɩɹɬɧɢɤɚ) ɧɚ ɢɫɩɪɚɜɧɨɦ ɚɝɪɟɝɚɬɟ ɞɨɥɠɧɵ ɩɟɪɟɞɚɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɨɫɟɜɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ ɫɨɫɬɨɹɧɢɹ ɡɟɪɤɚɥɚ 
ɩɨɞɩɹɬɧɢɤɚ. ɉɪɢ ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ ɡɟɪɤɚɥɚ ɭɪɨɜɟɧɶ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 2Ⱥ ≤ 5 ɦɤɦ, ɚ ɩɪɢ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɫɬɢɝɚɟɬ 
2Ⱥ=20 ɦɤɦ ɢ ɛɨɥɟɟ. 

ȼ ɩɪɚɤɬɢɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ 
ɫɥɭɱɚɢ, ɤɨɝɞɚ ɤɨɥɟɛɚɧɢɹ ɫɟɝɦɟɧɬɧɨɣ ɱɚɫɬɨɬɵ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɜ 
ɨɫɟɜɵɯ ɜɢɛɪɚɰɢɹɯ ɨɩɨɪɧɨɝɨ ɭɡɥɚ. 

ɇɚ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɧɟɪɟɞɤɨ 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɨɜɩɚɞɟɧɢɟ ɱɢɫɥɚ ɫɟɝɦɟɧɬɨɜɩɨɞɩɹɬɧɢɤɚ ɫ ɱɢɫɥɨɦ ɥɨɩɚɫɬɟɣ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɟɝɦɟɧɬɧɭɸ ɱɚɫɬɨɬɭ ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ 
ɚɝɪɟɝɚɬɚ ɨɲɢɛɨɱɧɨ ɩɪɢɧɢɦɚɸɬ ɡɚ ɥɨɩɚɫɬɧɭɸ. ɂɡɛɟɠɚɬɶ ɧɟɞɨɪɚɡɭɦɟɧɢɣ 
ɩɨɡɜɨɥɹɟɬ ɜ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɚ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɥɨɩɚɫɬɧɨɣ ɱɚɫɬɨɬɵ 
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ɩɪɨɹɜɥɹɸɬɫɹ ɤɚɤ ɜɨɫɟɜɨɦ(ɨɩɨɪɚ  ɩɨɞɩɹɬɧɢɤɚ), ɬɚɤ ɢ ɜ ɪɚɞɢɚɥɶɧɨɦ 
(ɬɭɪɛɢɧɧɵɣ  ɩɨɞɲɢɩɧɢɤ) ɧɚɩɪɚɜɥɟɧɢɹɯ. 

 
4.6.9 ɋɨɛɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ. 
 
ɋɨɛɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɪɨɬɨɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɨɫɟɜɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɫɩɟɤɬɪɟ ɜɢɛɪɚɰɢɣ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɧɚ ɦɚɥɵɯ 
ɦɨɳɧɨɫɬɹɯ ɢɡ-ɡɚ ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɭɝɥɚ ɜɵɯɨɞɚ ɩɨɬɨɤɚ ɢɡ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɫ ɭɝɥɨɦ ɜɯɨɞɚ ɩɨɬɨɤɚ ɧɚ ɥɨɩɚɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ɋɨɛɫɬɜɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ, ɨɛɵɱɧɨ, ɫɨɫɬɚɜɥɹɟɬ 8÷11 Ƚɰ, ɚ ɩɨɩɟɪɟɱɧɵɯ 
ɤɨɥɟɛɚɧɢɣ − 3÷5 Ƚɰ. ȼɩɭɫɤ ɜɨɡɞɭɯɚ ɜ ɧɚɩɨɪɧɭɸ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɫɧɢɠɚɟɬ 
ɭɪɨɜɟɧɶ ɷɬɢɯ ɤɨɥɟɛɚɧɢɣ. 

 
4.6.10 ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ  ɜɢɛɪɚɰɢɢ. 
 
ɗɬɢ ɜɢɛɪɚɰɢɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɜɵɡɵɜɚɸɬɫɹ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɫɯɨɞɨɦ 

ɤɪɨɦɨɱɧɵɯ ɜɢɯɪɟɣ ɫ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɢ ɤɨɥɨɧɧ ɫɬɚɬɨɪɚ. ȼ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɬɭɪɛɢɧɚɯ ɢɯ ɱɚɫɬɨɬɚ ɞɨɫɬɢɝɚɟɬ 
ɫɨɬɟɧ Ƚɰ. ɋ ɪɨɫɬɨɦ ɧɚɩɨɪɚ ɭɪɨɜɟɧɶ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɜɢɛɪɚɰɢɣ ɜɨɡɪɚɫɬɚɟɬ. 

ȼ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ ɤɪɨɦɨɱɧɵɟ ɜɢɯɪɢ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɨɣ 
ɩɪɢɱɢɧɨɣ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɥɨɩɚɫɬɟɣ ɢ ɨɫɥɚɛɥɟɧɢɹ ɤɪɟɩɟɠɚ ɨɩɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

ȼ ɞɢɚɝɨɧɚɥɶɧɵɯɬɭɪɛɢɧɚɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɜɢɯɪɢ ɝɟɧɟɪɢɪɭɸɬɫɹ 
ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɥɨɩɚɫɬɟɣ, ɫɜɢɫɚɸɳɢɦɢ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɱɚɫɬɶ 
ɤɚɦɟɪɵ ɧɚ ɛɨɥɶɲɢɯ ɭɝɥɚɯ ɢɯ ɭɫɬɚɧɨɜɤɢ. Ɉɧɢ ɩɪɨɜɨɞɹɬ ɤ ɭɫɬɚɥɨɫɬɧɵɦ 
ɩɨɥɨɦɤɚɦ ɥɨɩɚɫɬɟɣ ɢ ɤɚɦɟɪɵ. 

ȼ ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ ɤɪɨɦɨɱɧɵɟ ɜɢɯɪɢ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɪɚɡɪɭɲɟɧɢɹ 
ɩɟɪɢɮɟɪɢɣɧɨ-ɜɵɯɨɞɧɨɝɨ ɭɱɚɫɬɤɚ ɥɨɩɚɫɬɟɣ. 

Ʉɚɜɢɬɚɰɢɨɧɧɵɟ ɹɜɥɟɧɢɹ ɢ ɜɩɭɫɤ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɧɚɩɨɪɧɭɸ ɱɚɫɬɶ 
ɬɭɪɛɢɧɵ ɭɫɬɪɚɧɹɸɬ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɤɪɨɦɨɱɧɵɟ ɜɢɯɪɢ. 

Ɋɟɠɢɦɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɭɪɨɜɧɟɦ ɜɨɡɞɟɣɫɬɜɢɹ ɤɪɨɦɨɱɧɵɯ ɜɢɯɪɟɣ ɜ 
ɬɭɪɛɢɧɟ ɦɨɝɭɬ ɛɵɬɶ ɜɵɹɜɥɟɧɵ ɩɨ ɜɢɛɪɚɰɢɹɦ ɨɩɨɪɧɵɯ ɭɡɥɨɜ. ȼɜɢɞɭ ɦɚɥɨɫɬɢ 
ɫɢɝɧɚɥɚ ɢɫɩɵɬɚɧɢɹ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɡɚɦɟɪɨɦ ɜɢɛɪɨɫɤɨɪɨɫɬɟɣɨɩɨɪɧɵɯ 
ɭɡɥɨɜ, ɚ ɧɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɣ. 
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5 ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
 

5.1 Аɜɬɨɦɚɬɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɢɛɪɚɰɢɢ 
 
Ɍɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɜɢɛɪɚɰɢɢ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨɥɠɧɨ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ 
ɢɯ ɪɚɡɜɢɬɢɹ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɚɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ: ɢɦɟɬɶ 
ɨɩɟɪɚɬɢɜɧɵɟ ɢ ɞɨɫɬɨɜɟɪɧɵɟ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɚɝɪɟɝɚɬɚ; ɩɪɚɜɢɥɶɧɨ 
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 
ɞɟɮɟɤɬɨɜ. 

Ⱦɟɮɟɤɬ - ɷɬɨ ɥɸɛɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɨɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɤɚɤɨɦɭ-ɥɢɛɨ ɬɪɟɛɨɜɚɧɢɸ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢ (ɢɥɢ) ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 
[7,8]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ 
ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɚɥɝɨɪɢɬɦɵ ɜɵɱɢɫɥɟɧɢɹ ɚɦɩɥɢɬɭɞ ɢ ɮɚɡ 
ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɢɟɧɢɣ ɜɚɥɚ ɢ ɜɢɛɪɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɥɭɱɚɬɶ, 
ɨɛɪɚɛɚɬɵɜɚɬɶ ɢ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɨ ɛɢɟɧɢɹɯ ɜɚɥɚ ɢ ɜɢɛɪɚɰɢɢ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɨɞɧɢ ɢ ɬɟ ɠɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɤɚɤ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɬɚɤ ɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ 
ɪɚɡɜɢɬɢɹ (ɬɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ). 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɚ ɫɩɨɫɨɛɧɚ 
ɢɡɦɟɪɹɬɶ ɛɢɟɧɢɹ ɜɚɥɚ ɭ ɜɟɪɯɧɟɝɨ, ɧɢɠɧɟɝɨ ɢ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɚ ɬɚɤɠɟ 
ɜɢɛɪɚɰɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɵ ɛɢɟɧɢɹ ɜɚɥɚ ɢ ɜɢɛɪɚɰɢɢ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɞɟɮɟɤɬɨɜ. 

Ɋɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɟɞɭɬɫɹ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɥɟɬ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɦɟɬɨɞɢɤɭ ɢ ɫɨɡɞɚɧɧɭɸ ɩɨ ɧɟɣ 
ɷɤɫɩɟɪɬɧɭɸ ɫɢɫɬɟɦɭ [11], ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɦɨɞɟɥɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ. Ⱦɥɹ 
ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɛɵɥ ɩɪɢɦɟɧɟɧ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. 
Ɉɞɧɚɤɨ ɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɟɫɬɶ ɧɟɞɨɫɬɚɬɤɢ: ɞɨɥɝɨɟ ɜɪɟɦɹ ɪɚɫɱɟɬɚ; 
ɨɬɫɭɬɫɬɜɢɟ ɩɪɚɜɢɥ, ɩɨɥɭɱɚɟɦɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ; ɫɥɨɠɧɨɫɬɶ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɫɫɭɠɞɟɧɢɣ; ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɫɤɚɡɚɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɵɟ 
ɫɢɬɭɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɫɢɥɶɧɨ 
ɢɡɦɟɧɢɬɶɫɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɬɚɤɭɸ ɦɟɬɨɞɢɤɭ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɚɹ ɢɫɤɥɸɱɚɥɚ ɛɵ ɩɨɞɨɛɧɵɟ 
ɧɟɞɨɫɬɚɬɤɢ. 

ɇɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 
ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ (ɫɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɡɧɚɧɢɹɯ). ɋɨɝɥɚɫɧɨ [15], 
ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɨɩɟɪɢɪɭɟɬ ɫɨ ɡɧɚɧɢɹɦɢ ɜ 
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ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɫ ɰɟɥɶɸ ɜɵɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢɥɢ 
ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ. ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ 
ɩɪɢɦɟɧɟɧɢɢ ɩɪɚɜɢɥ ɨɬɧɨɲɟɧɢɣ ɤ ɫɢɦɜɨɥɢɱɟɫɤɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɡɧɚɧɢɣ. 

ɗɤɫɩɟɪɬɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɢɡɧɚɤɢ: 
• ɦɨɞɟɥɢɪɭɟɬ ɦɟɯɚɧɢɡɦ ɦɵɲɥɟɧɢɹ ɱɟɥɨɜɟɤɚ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɪɟɲɟɧɢɸ 

ɡɚɞɚɱ ɜ ɩɪɨɛɥɟɦɧɨɣ ɨɛɥɚɫɬɢ; 
• ɮɨɪɦɢɪɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɵɜɨɞɵ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɡɧɚɧɢɹɯ, 

ɤɨɬɨɪɵɦɢ ɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬ; 
• ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɫɩɨɥɶɡɭɟɬ ɷɜɪɢɫɬɢɱɟɫɤɢɟ ɢ ɩɪɢɛɥɢɠɟɧɧɵɟ 

ɦɟɬɨɞɵ. 
ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɛɵɜɚɸɬ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ [19]. 
1. ɋɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɚɜɢɥɚɯ. ȼ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɡɧɚɧɢɹ ɨ 

ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɪɚɜɢɥ «ɟɫɥɢ .. .ɬɨ...». 
2. ɋɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɨɩɵɬɟ. Ɂɧɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 

ɩɪɚɜɢɥ, ɤɨɬɨɪɵɟ ɩɪɢɧɢɦɚɸɬ ɮɨɪɦɭ ɩɪɹɦɵɯ ɚɫɫɨɰɢɚɰɢɣ ɦɟɠɞɭ 
ɧɚɛɥɸɞɚɟɦɵɦɢ ɹɜɥɟɧɢɹɦɢ ɢ ɨɤɨɧɱɚɬɟɥɶɧɵɦɢ ɜɵɜɨɞɚɦɢ. 

3. ɋɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɨɞɟɥɹɯ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. Ɍɚɤɢɟ ɫɢ-
ɫɬɟɦɵ ɢɦɟɸɬ ɦɟɯɚɧɢɡɦ ɪɚɫɫɭɠɞɟɧɢɹ, ɤɨɬɨɪɵɣ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

4. ɋɢɫɬɟɦɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɟɥɹɯ ɨɞɧɨɜɪɟɦɟɧɧɨ 
(ɝɢɛɪɢɞɧɵɟ). ȼ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɪɟɚɥɢɡɭɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 
ɦɟɯɚɧɢɡɦ ɪɚɫɫɭɠɞɟɧɢɹ. 

Ʉɚɠɞɵɣ ɬɢɩ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ 
[19]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ.  
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɝɢɛɪɢɞɧɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɩɪɚɜɢɥ ɢ 

ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ: 
• ɧɚɥɢɱɢɟ ɩɪɚɜɢɥ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɨɢɫɤ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɪɚɫɫɭɠɞɟɧɢɣ; 
• ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɩɪɚɜɢɥ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ, ɦɟɯɚɧɢɡɦ ɪɚɫɫɭɠɞɟɧɢɣ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɢɫɯɨɞɧɵɦ 
ɩɪɢɧɰɢɩɚɦ; 

• ɩɨɢɫɤ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɞɨɩɨɥɧɹɟɬɫɹ ɷɜɪɢɫɬɢɱɟɫɤɢɦ ɩɨɢɫɤɨɦ. 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɝɢɛɪɢɞɧɨɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɢ ɢ 

ɨɩɵɬɚ: 
• ɛɨɥɟɟ ɚɞɟɤɜɚɬɧɨɟ ɪɟɲɟɧɢɟ; 
• ɩɪɨɜɟɪɤɚ ɩɨɯɨɠɢɯ ɫɥɭɱɚɟɜ ɞɨ ɧɚɱɚɥɚ ɩɨɢɫɤɚ ɩɨɫɪɟɞɫɬɜɨɦ 

ɪɚɫɫɭɠɞɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɟɣ; 
• ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɢɫɢ ɢɫɤɥɸɱɟɧɢɣ ɢ ɩɪɢɦɟɪɨɜ ɜ ɛɚɡɭ 

ɩɪɚɜɢɥ; 
• ɡɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɟɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ. 
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ȼ ɩɪɨɰɟɫɫɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ 
ɩɨɫɬɭɩɚɸɬ ɨɬ ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ 
ɞɟɮɟɤɬɨɜ. ȼ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦɚɯ ɷɬɨ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɚɜɢɥ 
ɫɨɨɬɜɟɬɫɬɜɢɹ. Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹɬɨ, ɱɬɨ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɨ 
ɜɥɢɹɧɢɢ ɪɚɡɥɢɱɧɵɯ ɞɟɮɟɤɬɨɜ ɧɚ ɜɢɛɪɚɰɢɸ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɫɨɫɬɚɜɢɬɶ ɩɪɚɜɢɥɚ ɫɨɨɬɜɟɬɫɬɜɢɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɚɤɢɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɪɟɚɥɶɧɨɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ, 
ɩɪɢ ɷɬɨɦ ɢɫɤɭɫɫɬɜɟɧɧɨ ɡɚɞɚɜɚɹ ɞɟɮɟɤɬɵ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɬɚɤɨɣ ɩɨɞɯɨɞ 
ɧɟ ɜɨɡɦɨɠɟɧ. 

Ɋɟɲɟɧɢɟɦ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ [11]. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɢɫɫɥɟɞɨɜɚɬɶ 
ɜɥɢɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɫɢɥ ɧɚ ɜɪɚɳɚɸɳɭɸɫɹ ɱɚɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɟɟ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ ɞɟɮɟɤɬɚɦɢ ɪɟɚɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɧɚ ɜɢɛɪɚɰɢɸ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɞɟɥɢɪɭɹ ɞɟɮɟɤɬɵ, ɦɵ ɩɨɥɭɱɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɛɚɡɭ 
ɞɚɧɧɵɯɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɜ ɫɢɫɬɟɦɟ ɋɄȺȾ. 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɢɡɨɛɪɚɠɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 



73 
 

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɢɞɟɚɥɶɧɭɸ ɦɨɞɟɥɶ ɪɟɚɥɶɧɨɝɨ 

ɨɛɴɟɤɬɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɬɭɚɰɢɣ, 
ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ. ɉɪɢ ɷɬɨɦ ɷɤɫɩɟɪɬɧɚɹ 
ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɟɤɨɪɪɟɤɬɧɨ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɨɞɨɛɧɵɯ ɫɥɭɱɚɟɜ ɜ 
ɛɭɞɭɳɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɩɪɚɜɢɥ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɧɚ ɨɫɧɨɜɟ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɛɳɭɸ ɛɚɡɭ ɩɪɚɜɢɥ 
ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɪɟɚɥɶɧɨɝɨ ɨɩɵɬɚ ɢ ɢɡ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɞɟɮɟɤɬɨɜ ɚɝɪɟɝɚɬɚ 
ɩɪɢ ɷɬɨɦ ɛɭɞɭɬ ɩɨɜɵɲɟɧɢɹ ɛɢɟɧɢɣ ɜɚɥɚ ɜ ɬɨɱɤɚɯ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ 
ɞɚɬɱɢɤɢ ɛɢɟɧɢɣ ɢ ɜɢɛɪɚɰɢɢ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɛɨɬɵ, ɪɚɫɫɦɨɬɪɢɦ 
ɪɟɚɥɢɡɚɰɢɸ ɦɨɞɟɥɢ ɢ ɫɢɫɬɟɦɵ ɋɄȺȾ, ɬɨɥɶɤɨ ɞɥɹ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɛɢɟɧɢɸ ɜɚɥɚ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɰɢɩɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ ɛɢɟɧɢɹɦ ɜɚɥɚ. 

1. Ɉɬɛɨɪ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɹɜɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɨ 
ɛɢɟɧɢɹɯ ɜɚɥɚ. 
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɛɢɟɧɢɣ ɜɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɬɞɟɥɶɧɵɦ ɞɟɮɟɤɬɚɦ, 
ɩɪɢ ɩɨɦɨɳɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ-ɪɨɬɨɪɚ. 
3. ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ, ɫɩɨɫɨɛɧɨɣ ɩɨ ɛɢɟɧɢɹ ɜɚɥɚ ɨɩɪɟɞɟɥɹɬɶ ɞɟɮɟɤɬɵ. 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ, 

ɩɨɦɢɦɨ ɩɨɥɭɱɚɟɦɵɯ ɞɚɧɧɵɯ ɨ ɛɢɟɧɢɹɯ ɜɚɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ 
ɪɟɠɢɦɵ ɚɝɪɟɝɚɬɚ ɢ ɞɚɧɧɵɟ ɨɬ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɩɨ 
ɛɢɟɧɢɹɦ ɜɚɥɚ. 
 

5.2 Ɇɨɞɟɥɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ 
 
ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɝɢɞɪɨɚɝɪɟɝɚɬ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɷɬɨɦ ɹɜɥɹɟɬɫɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɧɚ ɦɨɞɟɥɢ 
ɬɚɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɡɚɞɚɜɚɬɶ ɫɢɥɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɜɪɚɳɚɸɳɭɸɫɹ ɱɚɫɬɶ ɩɪɢ ɧɚɥɢɱɢɢ ɞɟɮɟɤɬɨɜ, ɢ ɨɩɪɟɞɟɥɹɬɶ 
ɜɥɢɹɧɢɟ ɷɬɢɯ ɫɢɥ ɧɚ ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɚɝɪɟɝɚɬɚ. ɉɪɢ ɪɚɫɱɟɬɟ ɛɢɟɧɢɣ 
ɜɚɥɚ ɪɨɬɨɪ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɧɟɡɚɤɪɟɩɥɟɧɧɨɟ ɬɜɟɪɞɨɟ ɬɟɥɨ. Ɍɚɤɨɣ ɩɨɞɯɨɞ 
ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɞɟɮɨɪɦɚɰɢɢ ɜɚɥɚ ɩɪɢ ɜɪɚɳɟɧɢɢ ɦɚɥɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɢɡ-ɡɚ ɡɚɡɨɪɨɜ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɞɟɮɨɪɦɚɰɢɢ ɫɟɝɦɟɧɬɨɜ 
ɩɨɞɩɹɬɧɢɤɚ. Ⱦɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ OXYZ ɢ ɈɪɏɪYpZp 
(ɪɢɫɭɧɨɤ 5.2). Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɤɨɨɪɞɢɧɚɬ ɢɡ ɩɟɪɜɨɣ ɫɢɫɬɟɦɵ ɜɨ ɜɬɨɪɭɸ 
ɜɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ Ɉ1ɏ1Y1Z1. ɐɟɧɬɪ ɦɚɫɫ ɪɨɬɨɪɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ OXYZ: ɬɨɱɤɚ Ɉ 



74 
 

ɫɨɜɩɚɞɚɟɬ ɫ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ ɪɨɬɨɪɚ; ɨɫɶ OZ ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ 
ɫɢɦɦɟɬɪɢɢ ɫɬɚɬɨɪɚ; ɨɫɶ OY ɧɚɩɪɚɜɥɟɧɚ ɨɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɤ ɧɢɠɧɟɦɭ; ɨɫɶ Ɉɏ 
ɧɚɩɪɚɜɥɟɧɚ ɨɬ ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɤ ɩɪɚɜɨɦɭ. ɍɪɚɜɧɟɧɢɹ ɜɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 
ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɈɪɏpYpZp, ɤɨɬɨɪɚɹ ɠɟɫɬɤɨ ɫɜɹɡɚɧɚ ɫ 
ɪɨɬɨɪɨɦ. Ɍɨɱɤɚ Ɉɪ ɫɨɜɩɚɞɚɟɬ ɫ ɰɟɧɬɪɨɦ ɦɚɫɫ ɪɨɬɨɪɚ, ɨɫɶ Ɉɪɏɪ ɧɚɩɪɚɜɥɟɧɚ 
ɜɜɟɪɯ ɢ ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɝɥɚɜɧɨɣ ɨɫɶɸ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ, ɨɫɢ Ɉɪɍɪ ɢ 
OpZɪ ɫɨɜɩɚɞɚɸɬ ɫ ɞɜɭɦɹ ɞɪɭɝɢɦɢ ɝɥɚɜɧɵɦɢ ɨɫɹɦɢ ɢɧɟɪɰɢɢ. 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɨɥɨɠɟɧɢɹ 

ɪɨɬɨɪɚ 
 

Ⱦɜɢɠɟɧɢɟ ɪɨɬɨɪɚ ɨɩɢɫɵɜɚɟɬɫɹ ɲɟɫɬɶɸ ɨɛɵɤɧɨɜɟɧɧɵɦɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ [13,14]. ɉɟɪɟɦɟɧɧɵɦɢ ɜ ɞɚɧɧɵɯ 
ɭɪɚɜɧɟɧɢɹɯ ɹɜɥɹɸɬɫɹ ɩɪɨɟɤɰɢɢ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɫɢɥɵ ɢ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ 
ɦɨɦɟɧɬɚ. ɉɪɢ ɷɬɨɦ ɫɢɥɵ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɧɚ ɜɪɚɳɚɸɳɭɸɫɹ ɱɚɫɬɶ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɟɟ ɜɪɚɳɟɧɢɹ ɢ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɚɜɧɟɧɢɹ ɦɨɠɧɨ ɪɟɲɢɬɶ ɬɨɥɶɤɨ ɱɢɫɥɟɧɧɵɦ ɦɟɬɨɞɨɦ. ɉɪɢ 
ɱɢɫɥɟɧɧɨɦ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɪɨɬɨɪɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɞɚɬɱɢɤɚɦɢ ɢ ɜɚɥɨɦ (    ሻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ (td.j). 
ɇɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɹɜɥɹɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ ɪɚɫɫɬɨɹɧɢɣ ɫ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɦ 
ɩɟɪɢɨɞɨɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ   , ɬɨɝɞɚ ɞɥɹ ɥɸɛɨɝɨ               , ɝɞɟ             . 

 
5.3 ɉɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ ɜ ɋɄАȾ 
 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ 

ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ, ɬɨ ɜɫɟ ɜɵɪɚɠɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɩɨɫɬɪɨɟɧɚ ɛɚɡɚ 
ɡɧɚɧɢɣ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ, ɛɭɞɭɬ ɩɪɢɧɢɦɚɬɶ ɨɞɧɨ ɢɡ ɞɜɭɯ ɜɨɡɦɨɠɧɵɯ 
ɡɧɚɱɟɧɢɣ: 1, ɤɨɝɞɚ ɜɵɪɚɠɟɧɢɟ «ɢɫɬɢɧɧɨ», ɢ 0, ɤɨɝɞɚ ɨɧɨ «ɥɨɠɧɨ». Ɂɧɚɧɢɹ, 
ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɨɰɟɧɤɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ, ɫɤɨɪɟɟ 
ɛɚɡɢɪɭɸɬɫɹ ɧɟ ɧɚ ɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɤɨɧɤɪɟɬɧɵɦɢ 
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ɝɢɩɨɬɟɡɚɦɢ, ɚ ɧɚ ɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ ɞɚɧɧɵɯ ɢ ɤɥɚɫɫɚɦɢ ɝɢɩɨɬɟɡ 
[15]. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɨɬɧɨɫɢɬɫɹ ɤ ɡɚɞɚɱɚɦ 
ɬɚɤɨɝɨ ɬɢɩɚ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɦɧɨɝɨɡɧɚɱɧɵɣ ɢ ɧɟɬɨɱɧɵɣ ɯɚɪɚɤɬɟɪ. 
ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɨɬɞɟɥɶɧɵɟ ɞɚɧɧɵɟ (ɫɢɝɧɚɥɵ ɛɢɟɧɢɣ, ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ) 
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɤɨɧɤɪɟɬɧɵɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 
ɧɟɤɨɬɨɪɵɯ ɛɨɥɟɟ ɨɛɳɢɯ ɤɚɬɟɝɨɪɢɣ. Ɉɬɞɟɥɶɧɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ ɬɨɥɶɤɨ 
ɱɚɫɬɶɸ ɯɚɪɚɤɬɟɪɧɵɯ ɩɪɢɡɧɚɤɨɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɚɬɟɝɨɪɢɢ, ɚ ɱɚɫɬɶɸ ɧɟ 
ɨɛɥɚɞɚɬɶ, ɬ.ɟ. ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɬɚɤɨɝɨ ɨɛɴɟɤɬɚ ɛɭɞɟɬ ɪɚɡɦɵɬɚ. Ⱦɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɭɠɞɟɧɢɣ ɨ ɬɚɤɢɯ ɤɚɬɟɝɨɪɢɹɯ ɢ ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤ ɧɢɦ 
ɨɛɴɟɤɬɚɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɧɭɸ Ɂɚɞɟ ɬɟɨɪɢɸ ɧɟɱɟɬɤɢɯ 
ɦɧɨɠɟɫɬɜ [16]. ɇɟɱɟɬɤɚɹ ɥɨɝɢɤɚ ɛɥɢɠɟ ɤ ɱɟɥɨɜɟɱɟɫɤɨɦɭ ɦɵɲɥɟɧɢɸ, ɱɟɦ 
ɬɪɚɞɢɰɢɨɧɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ [17,18]. Ɉɧɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɪɟɞɫɬɜɚ ɞɥɹ 
ɨɬɨɛɪɚɠɟɧɢɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ ɢ ɧɟɬɨɱɧɨɫɬɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 
ɦɧɨɠɟɫɬɜɭ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɥɸɛɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 
0 ɞɨ 1, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɭɞɨɛɧɵɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɩɪɨɹɜɥɟɧɢɹ 
ɞɟɮɟɤɬɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɗɤɫɩɟɪɬɧɵɣ ɦɨɞɭɥɶ, ɜ ɨɫɧɨɜɟ 
ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɧɟɱɟɬɤɚɹ ɥɨɝɢɤɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɧɟɱɟɬɤɢɦ 
ɷɤɫɩɟɪɬɧɵɦ ɦɨɞɭɥɟɦ. 

ȼ ɤɚɠɞɨɦ ɧɟɱɟɬɤɨɦ ɷɤɫɩɟɪɬɧɨɦ ɦɨɞɭɥɟ ɜɫɟɯ ɬɪɟɯ ɭɪɨɜɧɟɣ ɪɟɚɥɢɡɨɜɚɧ 
ɧɟɱɟɬɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ. ɇɟɱɟɬɤɢɦ ɜɵɜɨɞɨɦ ɫɥɭɠɢɬ ɚɩɩɪɨɤɫɢɦɚɰɢɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɜɵɯɨɞɧɨɣ ɧɚ ɨɫɧɨɜɟ 
ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɜɵɫɤɚɡɵɜɚɧɢɣ ɬɢɩɚ «ȿɫɥɢ - ɬɨ» ɢ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚɞ 
ɧɟɱɟɬɤɢɦɢ ɦɧɨɠɟɫɬɜɚɦɢ. Ɉɫɧɨɜɭ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 
ɤɨɦɩɨɡɢɰɢɨɧɧɨɟ ɩɪɚɜɢɥɨ Ɂɚɞɟ [20]. ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɧɟɱɟɬɤɨɝɨ 
ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɞɚɟɬɫɹ ɜ [21,22,23,24]. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɟɱɟɬɤɢɣ ɜɵɜɨɞ 
ɪɟɲɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɱɟɬɵɪɟ (ɢɧɨɝɞɚ ɡɚ ɬɪɢ) ɲɚɝɚ. ɋɬɪɭɤɬɭɪɚ ɧɟɱɟɬɤɨɝɨ 
ɜɵɜɨɞɚ ɞɥɹ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.3. 

 
Ɋɢɫɭɧɨɤ 5.3 – ɋɬɪɭɤɬɭɪɚ ɧɟɱɟɬɤɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ 

 
Ʌɨɝɢɱɟɫɤɢɣ ɜɵɜɨɞ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ:  
• ɮɚɡɡɢɮɢɤɚɰɢɸ;  
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• ɪɟɚɥɢɡɚɰɢɸ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ;  
• ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ (ɤɨɦɩɨɡɢɰɢɸ);  
• ɞɟɮɚɡɡɢɮɢɤɚɰɢɸ. 
ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɹɜɥɹɟɬɫɹ ɮɚɡɡɢɮɢɤɚɰɢɹ. ɇɚ ɷɬɨɦ 

ɷɬɚɩɟ ɩɪɢ ɩɨɦɨɳɢ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɜɫɟɯ ɬɟɪɦɨɜ ɜɯɨɞɧɵɯ 
ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɬɤɢɯ ɡɧɚɱɟɧɢɣ ɜɯɨɞɧɵɯ 
ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɬɟɩɟɧɢ ɭɜɟɪɟɧɧɨɫɬɢ ɜ ɬɨɦ, ɱɬɨ 
ɜɵɯɨɞɧɚɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɩɟɪɟɦɟɧɧɚɹ ɩɪɢɧɢɦɚɟɬ ɤɨɧɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ. 
Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ [21]. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɮɚɡɡɢɮɢɤɚɰɢɢ ɧɟ ɧɚɤɥɚɞɵɜɚɟɬ ɧɢɤɚɤɢɯ 
ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɜɵɛɨɪ ɤɨɧɤɪɟɬɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɤɨɬɨɪɨɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɢ. ɇɚ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɢɟ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɨɩɭɫɤɚɸɬ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɜɢɞɟ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɪɚɫɱɟɬɵ ɢ 
ɫɨɤɪɚɬɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɷɬɢɯ ɮɭɧɤɰɢɣ. Ⱦɥɹ ɧɟɱɟɬɤɢɯ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ ɜɫɟɯ ɬɪɟɯ 
ɭɪɨɜɧɟɣ ɜ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɪɢɧɹɬɵ ɤɭɫɨɱɧɨ-ɥɢɧɟɣɧɵɟ 
ɮɭɧɤɰɢɢ ɬɪɟɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɟɱɟɬɤɨɝɨ 
ɷɤɫɩɟɪɬɧɨɝɨ ɦɨɞɭɥɹ ɮɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ.  

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ (ɭɧɢɜɟɪɫɭɦɚ) ɜɯɨɞɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ.  

2. Ɂɚɞɚɧɢɟ ɧɚ ɭɧɢɜɟɪɫɭɦɟ ɧɚɱɚɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɬɟɪɦɨɜ. Ⱦɥɹ ɜɫɟɯ 
ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɫɟɯ ɬɪɟɯ ɭɪɨɜɧɟɣ ɧɚɱɚɥɶɧɨɟ ɦɧɨɠɟɫɬɜɨ ɬɟɪɦɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɪɟɦɹ ɷɥɟɦɟɧɬɚɦɢ: ɜɵɫɨɤɨɟ, ɫɪɟɞɧɟɟ ɢ ɧɢɡɤɨɟ ɡɧɚɱɟɧɢɹ 
ɜɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ.  

3. ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɜɫɟɯ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɞɟɦ ɢɦɟɬɶ ɬɪɢ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɟɪɦɨɜ          (ɪɢɫɭɧɨɤ. 5.4). ȼ ɩɪɨɰɟɫɫɟ ɧɟɱɟɬɤɨɝɨ 
ɜɵɜɨɞɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɛɚɡɚ ɡɧɚɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɡɚɩɢɫɚɧɵ ɩɪɚɜɢɥɚ ɜɢɞɚ «ȿɫɥɢ - 
ɬɨ», ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɪɟɞɫɬɜɨɦ 
ɢɫɤɥɸɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɧɚɛɨɪɚ ɩɪɚɜɢɥ ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɢɫɬɢɧɧɨɫɬɢ ɞɥɹ 
ɩɪɟɞɩɨɫɵɥɤɢ ɤɚɠɞɨɝɨ ɩɪɚɜɢɥɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɧɟɱɟɬɤɢɯ ɨɩɟɪɚɰɢɣ. 
ɗɬɢ ɨɩɟɪɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɧɴɸɧɤɰɢɢ ɢɥɢ ɞɢɡɴɸɧɤɰɢɢ ɬɟɪɦɨɜ ɜ ɥɟɜɨɣ 
ɱɚɫɬɢ ɩɪɚɜɢɥ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɧɟɱɟɬɤɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɤɨɬɨɪɚɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɱɢɫɥɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɫɬɟɩɟɧɢ ɭɜɟɪɟɧɧɨɫɬɢ ɜ ɥɟɜɨɣ ɱɚɫɬɢ 
ɩɪɚɜɢɥɚ ɢ ɧɟɱɟɬɤɨɦɭ ɦɧɨɠɟɫɬɜɭ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɚɜɢɥɚ. 
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Ɋɢɫɭɧɨɤ 5.4 – Ɏɭɧɤɰɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

 
ȼɫɟ ɧɟɱɟɬɤɢɟ ɦɧɨɠɟɫɬɜɚ, ɡɚɞɚɧɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ ɬɟɪɦɚ ɤɚɠɞɨɣ 

ɜɵɯɨɞɧɨɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɨɛɴɟɞɢɧɹɸɬɫɹ ɜɦɟɫɬɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɮɨɪɦɢɪɭɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɟ ɧɟɱɟɬɤɨɟ ɦɧɨɠɟɫɬɜɨ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɤɚɠɞɭɸ 
ɜɵɜɨɞɢɦɭɸ ɥɢɧɝɜɢɫɬɢɱɟɫɤɭɸ ɩɟɪɟɦɟɧɧɭɸ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɮɭɧɤɰɢɢ ɆȺɏ ɢɥɢ MIN. ȼɵɯɨɞɧɨɟ ɧɟɱɟɬɤɨɟ ɦɧɨɠɟɫɬɜɨ ɭ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ 
ɱɟɬɤɨɟ ɱɢɫɥɨ ɭ. ɐɟɥɶ ɞɟɮɚɡɡɢɮɢɤɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɭɹ 
ɪɟɡɭɥɶɬɚɬɵ ɚɤɤɭɦɭɥɹɰɢɢ ɜɫɟɯ ɜɵɯɨɞɧɵɯ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ, 
ɩɨɥɭɱɢɬɶ ɨɛɵɱɧɨɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɣ ɢɡ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ. Ⱦɟɮɚɡɡɢɮɢɤɚɰɢɸ ɬɚɤɠɟ ɧɚɡɵɜɚɸɬ ɩɪɢɜɟɞɟɧɢɟɦ ɤ ɱɟɬɤɨɫɬɢ [21]. 
ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɩɟɪɟɯɨɞɚ ɤ ɱɟɬɤɢɦ ɡɧɚɱɟɧɢɹɦ [21,22]. Ⱦɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ: 

   ∑     ሺ  ሻ    ∑  ሺ  ሻ                                                                                                 ሺ   ሻ 
 

ɝɞɟ ɭ- ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɫɩɟɪɬɧɨɝɨ ɦɨɞɭɥɹ. 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɟɣ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ ɦɟɬɨɞɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɥɹ 
ɨɞɧɨɬɨɱɟɱɧɵɯ ɦɧɨɠɟɫɬɜ: 

   ∑          ∑                                                                                                         ሺ   ሻ 
 
ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɷɬɚɩɵ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ 

ɩɨ-ɪɚɡɧɨɦɭ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɚɥɝɨɪɢɬɦɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɪɟɚɥɢɡɨɜɚɬɶ ɧɟɱɟɬɤɢɣ ɜɵɜɨɞ ɫ ɭɱɟɬɨɦ ɜɵɛɨɪɚ ɤɨɧɤɪɟɬɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɩɚɪɚɦɟɬɪɨɜ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ. Ⱦɥɹ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɛɵɥ 
ɜɵɛɪɚɧ ɚɥɝɨɪɢɬɦ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ Ɇɚɦɞɚɧɢ. Ⱦɥɹ ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ 
ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɟɣ ɛɵɥ ɜɵɛɪɚɧ ɚɥɝɨɪɢɬɦ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ ɋɭɝɟɧɨ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɞɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɫɦɨɬɪɟɧɵ ɜ [21,23]. 
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5.4 ɉɪɢɦɟɧɟɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ 
 
ɇɟɱɟɬɤɢɣ ɷɤɫɩɟɪɬɧɵɣ ɦɨɞɭɥɶ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɟ, ɢɦɟɟɬ 

ɧɟɞɨɫɬɚɬɨɤ: ɨɧ ɧɟ ɫɩɨɫɨɛɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɨɛɪɟɬɚɬɶ ɡɧɚɧɢɹ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɦɟɯɚɧɢɡɦɚɯ ɜɵɜɨɞɚ. ȼɵɯɨɞɨɦ ɢɡ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ ɧɟɱɟɬɤɨɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɜɢɞɟ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. Ɍɚɤɚɹ ɫɟɬɶ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɝɢɛɪɢɞɧɨɣ [21,22]. Ɉɧɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɣɪɨɧɧɭɸ ɫɟɬɶɢɦɟɸɳɭɸ ɧɟɫɤɨɥɶɤɨ ɫɥɨɟɜ ɫɩɟɰɢɚɥɶɧɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɧɟ ɢɦɟɸɳɟɣ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ, ɜ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɝɧɚɥɵ ɜ 
ɱɟɬɤɨɣ ɮɨɪɦɟ, ɜɟɫɚ ɢ ɮɭɧɤɰɢɢ ɚɤɬɢɜɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ɜɯɨɞɨɜ, 
ɜɵɯɨɞɨɜ ɢ ɜɟɫɨɜ ɝɢɛɪɢɞɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɜɟɳɟɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢɡ ɩɪɨɦɟɠɭɬɤɚ [0, 1]. Ɉɫɧɨɜɧɨɣ ɢɞɟɟɣ ɝɢɛɪɢɞɧɨɣ ɫɟɬɢ 
ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɵɛɨɪɤɢ ɞɚɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɥɭɱɲɟ ɜɫɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɟ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ. 

ȼɚɠɧɟɣɲɢɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 
ɨɛɭɱɟɧɢɹ ɢ ɚɞɚɩɬɚɰɢɢ [25], ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɩɨɥɧɵɯ ɡɧɚɧɢɹɯ ɨɛ ɨɛɴɟɤɬɟ. ɇɚ ɨɫɧɨɜɟ ɬɟɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ ɧɚ 
ɜɯɨɞ ɫɟɬɢ ɢ ɷɬɚɥɨɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚ ɜɵɯɨɞɟ, ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ ɦɨɠɟɬ ɧɚɭɱɢɬɶɫɹ 
ɧɚɯɨɞɢɬɶ ɪɟɲɟɧɢɹ. ȿɳɟ ɨɞɧɨɣ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɟɣɪɨɫɟɬɟɜɨɣ ɪɟɚɥɢɡɚɰɢɢ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 
ɧɟ ɫɧɢɠɚɹ ɬɨɱɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ. ɋɨɱɟɬɚɧɢɟ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ ɢ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɚɩɩɚɪɚɬɚ ɝɢɛɪɢɞɧɵɯ ɫɟɬɟɣ 
[26]. ȼ ɬɚɤɢɯ ɫɟɬɹɯ ɜɵɜɨɞɵ ɞɟɥɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɩɩɚɪɚɬɚ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɢ, ɧɨ 
ɩɪɢ ɷɬɨɦ ɮɭɧɤɰɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɨɞɫɬɪɚɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɨɜ 
ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɫɨɱɟɬɚɧɢɸ ɝɢɛɪɢɞɧɵɟ ɫɟɬɢ 
ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɧɟɱɟɬɤɨɣ ɥɨɝɢɤɨɣ ɢ 
ɧɟɣɪɨɧɧɵɦɢ ɫɟɬɹɦɢ [26,25].  

1. ɉɨɦɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɨɛɪɟɬɚɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ.  

2. əɜɥɹɸɬɫɹ ɥɨɝɢɱɟɫɤɢ ɩɪɨɡɪɚɱɧɵɦɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɇɟɱɟɬɤɢɣ 
ɷɤɫɩɟɪɬɧɵɣ ɦɨɞɭɥɶ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɮɨɪɦɟ ɦɧɨɝɨɫɥɨɣɧɨɣ ɧɟɣɪɨɧɧɨɣ 
ɫɟɬɢ ɫ ɩɪɹɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɫɢɝɧɚɥɚ. Ɍɚɤɨɣ ɦɨɞɭɥɶ ɭɫɥɨɜɢɦɫɹ ɧɚɡɵɜɚɬɶ 
ɝɢɛɪɢɞɧɵɦ ɷɤɫɩɟɪɬɧɵɦ ɦɨɞɭɥɟɦ. Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɦɨɞɭɥɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɤɨɬɨɪɵɟ ɩɨɬɨɦ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɭɸ ɫɟɬɶ. 
Ⱦɚɧɧɚɹ ɫɟɬɶ ɫɨɫɬɨɢɬ ɢɡ 4 ɫɥɨɟɜ (ɪɢɫɭɧɨɤ 5.5). 
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Ɋɢɫɭɧɨɤ 5.5 – ɇɟɣɪɨɧɧɚɹ ɫɟɬɶ ɋɄȺȾ 

 
ɉɟɪɜɵɣ ɫɥɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɥɨɤɭ ɮɚɡɡɢɮɢɤɚɰɢɢ. Ɉɧ ɫɨɞɟɪɠɢɬ 

ɷɥɟɦɟɧɬɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɸ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɟɱɟɬɤɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɷɬɨɬ ɫɥɨɣ ɩɨɫɬɭɩɚɟɬ N ɫɢɝɧɚɥɨɜ, ɚ ɧɚ ɜɵɯɨɞɟ 
ɮɨɪɦɢɪɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ. 
ȼɬɨɪɨɣ ɫɥɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɥɨɤɭ ɛɚɡɵ ɩɪɚɜɢɥ ɢ ɛɥɨɤɭ ɜɵɜɨɞɚ. ɋɥɨɢ 3 ɢ 4 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɟɚɥɢɡɚɰɢɸ ɛɥɨɤɚ ɞɟɮɚɡɡɢɮɢɤɚɰɢɢ. ɇɚ ɜɵɯɨɞɟ ɫɥɨɹ 4 
ɮɨɪɦɢɪɭɟɬɫɹ ɞɟɮɚɡɡɢɮɢɰɢɪɨɜɚɧɧɨɟ ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ, ɨɩɪɟɞɟɥɹɸɳɟɟ 
ɬɨɱɧɨɟ ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ [27]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɛɪɢɞɧɚɹ ɷɤɫɩɟɪɬɧɚɹ 
ɫɢɫɬɟɦɚ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ, 
ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɢɟɪɚɪɯɢɢ ɪɟɚɥɢɡɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɢɛɪɢɞɧɵɯ 
ɷɤɫɩɟɪɬɧɵɯ ɦɨɞɭɥɟɣ, ɧɚ ɜɯɨɞɧɵɟ ɫɥɨɢ ɤɨɬɨɪɵɯ ɩɨɞɚɸɬɫɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ 
ɩɚɪɚɦɟɬɪɵ (ɛɢɟɧɢɹ ɜɚɥɚ, ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɥɢ ɫɬɟɩɟɧɶ ɩɪɨɹɜɥɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɞɟɮɟɤɬɨɜ), ɚ ɧɚ ɜɵɯɨɞɟ ɢɦɟɟɦ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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ȼ ɯɨɞɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɫɧɨɜɵ 
ɜɢɛɪɚɰɢɢ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɳɟɣ ɤɚɪɬɢɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɡɨɛɪɚɧɚ ɬɟɦɚ 
ɜɢɛɪɚɰɢɣ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ, ɜ ɯɨɞɟ ɱɟɝɨ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨ ɞɚɧɧɵɦ 
ɜɢɛɪɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɞɟɮɟɤɬɵ. Ɍɚɤɠɟ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɫɛɨɪɚ ɜɢɛɪɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɢɯ ɤɨɧɬɪɨɥɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɫɩɪɚɜɥɹɸɬɫɹ ɫɨ ɫɜɨɟɣ ɡɚɞɚɱɟɣ, ɧɨ ɜ 
ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ 
ɷɬɨɦ ɨɧɢ ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɚ, ɚ ɪɟɚɝɢɪɭɸ ɧɚ ɭɠɟ ɪɚɡɜɢɬɵɣ 
ɞɟɮɟɤɬ, ɩɪɢɜɥɟɤɲɢɣ ɤ ɩɪɟɜɵɲɟɧɢɸ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ 
ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɬɚɤ ɤɚɤ ɪɟɚɥɢɡɚɰɢɹ 
ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɣ, ɭɱɢɬɵɜɚɹ ɜɫɟ 
ɩɚɪɚɦɟɬɪɵ ɚɝɪɟɝɚɬɚ (ɜɢɛɪɚɰɢɸ, ɬɟɦɩɟɪɚɬɭɪɭ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ) 
ɛɵɥɨ ɪɟɲɟɧɨ ɭɩɪɨɫɬɢɬɶ ɡɚɞɚɱɭ, ɨɩɢɫɚɜ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɩɪɟɞɟɥɹɸɳɟɣ ɞɟɮɟɤɬɵ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɛɢɟɧɢɹ ɜɚɥɚ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɋɄȺȾ 
ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɝɢɛɪɢɞɧɨɝɨ ɬɢɩɚ. ȼ 
ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ: 

1. ɉɪɢɦɟɧɟɧɢɟ ɬɟɨɪɢɢ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɞɢɢ 
ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɚ; 

2. ɉɪɢɦɟɧɟɧɢɟ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɞɥɹ ɫɚɦɨɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ. 
Ⱦɥɹ ɨɛɭɱɟɧɢɹ ɫɢɫɬɟɦɵ ɛɵɥɨ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧɚ ɭɩɪɨɳɟɧɧɚɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜɪɚɳɚɸɳɟɣɫɹ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɩɨɦɨɳɶɸ, 
ɤɨɬɨɪɨɣ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ ɩɨɥɭɱɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɟɮɟɤɬɚɯ, 
ɤɨɬɨɪɵɟ ɧɚ ɧɟɣ ɛɭɞɭɬ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ. 

Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɚ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɩɥɚɧɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɫɤɥɸɱɢɬɶ 
ɚɜɚɪɢɣɧɵɟ ɨɫɬɚɧɨɜɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɚɤɢɯ ɫɢɫɬɟɦ, ɛɭɞɟɬ ɜɨɡɦɨɠɟɧ ɩɟɪɟɯɨɞ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɟɪɢɨɞɨɦ ɤ ɪɟɦɨɧɬɚɦ ɩɨ ɫɨɫɬɨɹɧɢɸ, ɱɬɨ ɩɨɡɜɨɥɢɬɶ 
ɫɨɤɪɚɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɨɛɥɟɦ ɩɨ ɫɨɡɞɚɧɢɸ ɬɚɤɢɯ 
ɫɢɫɬɟɦ. Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɨ 
ɜɫɟɦ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɜɨɡɦɨɠɧɨ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ ɫɩɨɫɨɛɧɵɟ ɪɟɚɥɢɡɨɜɚɬɶ ɬɚɤɢɟ ɦɨɞɟɥɢ. Ʉɪɨɦɟ 
ɜɵɲɟɭɩɨɦɹɧɭɬɨɣ ɩɪɨɛɥɟɦɵ ɫɭɳɟɫɬɜɭɸ ɩɪɨɛɥɟɦɵ ɫ ɢɡɦɟɪɟɧɢɹɦɢ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɢɦɟɧɧɨ ɫ ɢɡɦɟɪɟɧɢɟɦ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɜɢɛɪɚɰɢɟɣ. ɂɫɯɨɞɹ ɢɡ 
ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɟɝɨɞɧɹ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɣ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɞɨɫɬɚɬɨɱɧɨ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. 
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