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ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɧɟɮɬɟ-
ɝɚɡɨɞɨɛɵɜɚɸɳɟɦ ɤɨɦɩɥɟɤɫɟ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɧɚɞɟɠɧɵɦ ɢ ɷɤɨɧɨɦɢɱɧɵɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-
ɧɢɟɦ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɋɗɋ) ɛɭɪɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ (Ȼɍ). ɋɩɟɰɢɮɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɢɯ ɋɗɋ 
ɬɪɟɛɭɟɬ ɭɱɢɬɵɜɚɬɶ:   

– ɭɞɚɥɟɧɧɨɫɬɶ  Ȼɍ ɨɬ ɩɢɬɚɸɳɢɯ ɩɨɧɢɠɚɸɳɢɯ 
ɩɨɞɫɬɚɧɰɢɣ; 

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɩɨ ɜɨɡɞɭɲɧɵɦ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
(Ʌɗɉ) ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɦɢ ɤɚɤ ɪɟɚɤɬɢɜɧɵ-
ɦɢ, ɬɚɤ ɢ ɚɤɬɢɜɧɵɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ ɧɚ ɡɧɚɱɢ-
ɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ;  

– ɧɚɯɨɠɞɟɧɢɟ Ȼɍ ɢ Ʌɗɉ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɦɟɫɬɚɯ ɫɨ ɫɥɨɠɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ;  

– ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɫɮɨɪɦɢɪɨɜɚɜɲɟɝɨɫɹ ɜ ɩɨ-
ɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɩɢ-
ɬɚɧɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɨɫɧɨɜɧɵɯ ɦɟɯɚ-
ɧɢɡɦɨɜ Ȼɍ ɨɛɳɟɝɨ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɧɜɟɪɬɨɪɨɜ ɧɚɩɪɹ-
ɠɟɧɢɹ [1]. 

ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɋɗɋ ɜɟɫɶɦɚ 
ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤɬɢɱɟ-
ɫɤɢɯ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɧɢɠɟɧɢɟɦ  ɩɨɬɟɪɶ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɟɟ ɩɟɪɟɞɚɱɟ, ɫ ɩɨɞɞɟɪ-
ɠɚɧɢɟɦ ɧɨɦɢɧɚɥɶɧɵɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɤɚɤ ɧɚ Ȼɍ, ɬɚɤ ɢ ɧɚ ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɢɯ ɟɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɹɯ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɭɪɨɜɨɣ, ɚ ɬɚɤɠɟ ɫ ɨɝ-
ɪɚɧɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɹɯ ɜ 
ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Ȼɍ.  Ɍɚɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɩɨɞɨɛɧɵɯ ɋɗɋ ɩɪɢɜɨɞɹɬ ɤ ɰɟɥɟɫɨɨɛ-

ɪɚɡɧɨɫɬɢ ɨɛɪɚɳɟɧɢɹ ɤ ɩɪɢɧɰɢɩɚɦ, ɪɟɚɥɢɡɭɟɦɵɦ ɜ 
ɝɢɛɤɢɯ (ɭɩɪɚɜɥɹɟɦɵɯ) Ʌɗɉ [2]. ɗɬɢ ɩɪɢɧɰɢɩɵ ɩɪɟ-
ɞɭɫɦɚɬɪɢɜɚɸɬ  ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɤɨɦɩɟɧɫɚ-
ɰɢɢ ɢɧɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɥɢɧɢɢ, ɚ ɬɚɤɠɟ 
ɭɩɪɚɜɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹɦɢ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ Ʌɗɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɬɦɟɱɟɧɧɵɦ, ɪɚɡɪɚɛɨɬɚɧ ɪɹɞ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
Ȼɍ [3–6], ɜ ɤɨɬɨɪɵɯ ɩɪɨɞɨɥɶɧɚɹ ɤɨɦɩɟɧɫɚɰɢɹ ɢɧɞɭɤ-
ɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟ-
ɜɨɞɚ ɨɛɳɟɝɨ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɤɨɦɩɟɧɫɢ-
ɪɨɜɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. ȼ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜɚɪɢɚɧ-
ɬɚɯ ɭɤɚɡɚɧɧɵɣ ɩɟɪɟɜɨɞ ɜɵɩɨɥɧɹɟɬɫɹ ɩɭɬɟɦ 
ɜɤɥɸɱɟɧɢɹ ɜ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɞɜɚ ɪɟ-
ɚɤɬɨɪɚ ɢ ɤɨɧɞɟɧɫɚɬɨɪɧɭɸ ɛɚɬɚɪɟɸ [7–9]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɞɚɥɶɧɟɣɲɟɝɨ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 
ɋɗɋ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɚɝɪɟ-
ɝɚɬɟ ɫɨɜɦɟɳɟɧɧɨɝɨ ɨɞɧɨɪɟɚɤɬɨɪɧɨɝɨ ɤɨɦɩɟɧɫɢ-
ɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɜɵɛɨɪɭ 
ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɋɗɋ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɭɞɚɥɟɧɧɨɫɬɢ Ȼɍ ɨɬ ɩɨɧɢɠɚɸɳɟɣ ɩɨɞ-
ɫɬɚɧɰɢɢ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɜɟɧɚɞɰɚɬɢɮɚɡɧɨɝɨ 
ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɶ-
ɧɨɝɨ ɚɝɪɟɝɚɬɚ (ɋɄȼȺ) ɫ ɨɞɧɨɪɟɚɤɬɨɪɧɵɦ ɤɨɦɩɟɧ-
ɫɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. 
Дɜɟɧɚɞɰɚɬɢɮɚɡɧɵɣ ɋɄȼȺ ɫɨɞɟɪɠɢɬ ɞɜɚ ɲɟɫɬɢ-
ɮɚɡɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɛɥɨɤɚ. ɉɟɪɜɵɣ ɛɥɨɤ 
ɨɛɪɚɡɨɜɚɧ ɫɟɬɟɜɨɣ, ɜɟɧɬɢɥɶɧɨɣ, ɫɨɟɞɢɧɟɧɧɨɣ ɜ 
ɬɪɟɭɝɨɥɶɧɢɤ, ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɜɵ-
ɩɪɹɦɢɬɟɥɶɧɵɦ ɦɨɫɬɨɦ ȼɆ1. ȼɬɨɪɨɣ ɛɥɨɤ ɨɛɪɚɡɨ-
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ɉɪɟɞɦɟɬɨɦ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɋɗɋ) ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟɮɬɟɝɚɡɨɞɨɛɵ-
ɜɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ ɫ ɱɚɫɬɨɬɧɵɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɳɢɦ ɞɢɨɞɧɵɦ ɜɵɩɪɹɦɢ-
ɬɟɥɟɦ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɨɞɨɛɧɵɯ ɋɗɋ ɩɪɟɞɥɨɠɟɧɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɩɪɢɧɰɢɩɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɝɢɛɤɢɯ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 
ɩɪɨɞɨɥɶɧɨɝɨ ɢɧɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦ ɩɨɤɚɡɚɧɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɨɛɳɟɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɜɵɩɪɹɦɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ. ɉɪɟɞɥɨɠɟɧ ɜɚɪɢ-
ɚɧɬ ɬɚɤɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɚɧɫɚɦɛɥɟɦ ɧɟɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ ɬɨɤɚ ɜ ɨɞɧɨɪɟɚɤɬɨɪɧɨɦ ɤɨɦɩɟɧɫɢɪɭɸɳɟɦ 
ɭɫɬɪɨɣɫɬɜɟ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɹɫɧɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. 
Ɋɚɫɫɦɨɬɪɟɧɵ ɫɩɨɫɨɛɵ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɋɗɋ. ɉɨɤɚɡɚɧɨ, ɱɬɨ  ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 
ɭɞɚɥɟɧɧɨɫɬɢ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɨɬ ɩɨɧɢɠɚɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹɦɢ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɥɢɛɨ ɜ ɧɚɱɚɥɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɥɢɛɨ ɜ ɟɟ 
ɪɚɫɫɟɱɤɟ. Дɥɹ ɫɜɟɪɯɭɞɚɥɟɧɧɵɯ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɥɢɛɨ ɷɥɟɤɬɪɨɧɧɨɟ ɜɟɤɬɨɪɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɜ ɧɚɱɚɥɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɥɢɛɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɧɚɱɚɥɟ ɢ ɜ 
ɤɨɧɰɟ ɥɢɧɢɢ.  ɉɪɢɜɟɞɟɧɵ ɫɯɟɦɧɵɟ ɪɟɲɟɧɢɹ ɋɗɋ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ ɞɢɡɚɣɧɟɪɫɤɨɣ 
ɪɚɡɪɚɛɨɬɤɢ ɪɟɚɤɬɨɪɚ ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɛɭɪɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, ɚɧɫɚɦɛɥɶ ɧɟɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɝɚɪ-
ɦɨɧɢɤ ɬɨɤɚ, ɪɟɚɤɬɨɪ, ɤɨɦɩɟɧɫɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɞɜɟɧɚɞɰɚɬɢɮɚɡɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ, 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɪɟɲɟɧɢɟ, ɞɢɡɚɣɧ.  
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ɜɚɧ ɫɟɬɟɜɨɣ, ɜɟɧɬɢɥɶɧɨɣ, ɫɨɟɞɢɧɟɧɧɨɣ ɜ ɡɜɟɡɞɭ,  
ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ 
ɦɨɫɬɨɦ ȼɆ2. Ɉɛɳɟɟ ɞɥɹ ɨɛɨɢɯ ɛɥɨɤɨɜ ɤɨɦɩɟɧɫɢ-
ɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ ɫ 
ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɊɈ1, ɊɈ2, ɨɞɧɨɣ ɤɨɦɩɟɧɫɚɰɢɨɧ-
ɧɨɣ КɈ ɨɛɦɨɬɤɚɦɢ ɢ ɤɨɧɞɟɧɫɚɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɄȻ.    

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɪɨɛɧɨɝɨ ɚɧɚɥɢɡɚ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɋɄȼȺ ɩɪɢ ɨɛɵɱɧɵɯ ɞɥɹ ɦɨɳ-
ɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɨɩɭɳɟɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɵ 
ɫɨɨɬɧɨɲɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɫɩɟɤɬɪ ɜɯɨɞɧɨɝɨ ɬɨɤɚ 
ɩɟɪɜɨɝɨ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɹ,  ɤɚɤ ɢ ɜ [10], ɜ ɤɚɱɟɫɬɜɟ 
ɛɚɡɢɫɧɨɣ ɜɟɥɢɱɢɧɵ ɚɦɩɥɢɬɭɞɭ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 
ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɤɨɦɦɭɬɚɰɢɢ, ɞɥɹ ɚɦɩɥɢɬɭɞɵ ɫɢɧɭɫ-
ɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ Ф-ɬɨɣ ɝɚɪɦɨɧɢɤɢ ɮɚɡɵ Ⱥ ɜɯɨɞ-
ɧɨɝɨ ɬɨɤɚ ɩɟɪɜɨɝɨ ɛɥɨɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɮɨɪɦɟ 
ɩɨɥɭɱɚɟɦ: 
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ɝɞɟ   ɢ   – ɭɝɥɵ ɜɤɥɸɱɟɧɢɹ ɢ ɤɨɦɦɭɬɚɰɢɢ ɜɟɧɬɢ-
ɥɟɣ; m=3  – ɱɢɫɥɨ ɮɚɡ ɜ ɤɨɦɦɭɬɢɪɭɸɳɟɣ ɝɪɭɩɩɟ 
ɜɟɧɬɢɥɟɣ;   – ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɤɨɧɬɭɪɚ ɤɨɦ-
ɦɭɬɚɰɢɢ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɱɚɫɬɨɬɟ ɧɚɩɪɹɠɟɧɢɹ ɩɢ-
ɬɚɸɳɟɣ  ɫɟɬɢ; 1A  , 1A  , НI   – ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɜɟ-
ɥɢɱɢɧɵ ɩɨɫɬɨɹɧɧɵɯ  ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɜɵɩɪɹɦ-
ɥɟɧɧɨɝɨ ɬɨɤɚ [11].  

Ⱥɦɩɥɢɬɭɞɚ ɤɨɫɢɧɭɫɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɡɚɦɟɧɵ ɜ (1) ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɢ ɡɧɚɤɨɜ ɫɥɨɠɟɧɢɹ ɧɚ ɭɤɚɡɚɧɧɵɟ ɧɚɞ ɝɨ-
ɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɤɨɛɤɚɦɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɚɦɩɥɢ-
ɬɭɞɚ Ф -ɣ ɝɚɪɦɨɧɢɤɢ ɮɚɡɵ Ⱥ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɩɟɪɜɨ-
ɝɨ ɛɥɨɤɚ ɪɚɜɧɚ:  

             2 2
1 1 1ɛ mФ ɛ Ф ɛ ФI B C  .                       (2) 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ (1) ɢ (2), ɫɩɟɤɬɪ 
ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɩɟɪɜɨɝɨ ɛɥɨɤɚ ɫɨɞɟɪɠɢɬ ɝɚɪɦɨɧɢɤɢ 
ɩɨɪɹɞɤɚ 6 1Ф s  , ɝɞɟ 0,1, 2,3, 4,5,...s   . Ɂɧɚɱɟ-
ɧɢɹɦ 0, 2, 4,...s  ɨɬɜɟɱɚɟɬ ɚɧɫɚɦɛɥɶ ɱɟɬɧɨ-
ɤɪɚɬɧɵɯ, ɚ ɡɧɚɱɟɧɢɹɦ 1,3,5,...s   – ɧɟɱɟɬɧɨ-
ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ ɬɨɤɚ. ɇɚ ɪɢɫ. 1 ɪɹɞɨɦ ɫ ɩɟɪɜɵɦ 
ɛɥɨɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɟɤɬɨɪɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 

ɫɩɟɤɬɪɚ ɬɨɤɚ ɮɚɡɵ Ⱥ ɷɬɨɝɨ ɛɥɨɤɚ, ɩɨɫɬɪɨɟɧɧɨɝɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɨɬɧɨɲɟɧɢɹɦɢ (1) ɢ (2). 

ɉɪɢɧɹɬɚɹ ɧɚ ɪɢɫ. 1 ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨ-
ɬɨɤ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɫɭɳɟ-
ɫɬɜɥɹɟɬ ɫɞɜɢɝ ɜ ɫɬɨɪɨɧɭ ɨɩɟɪɟɠɟɧɢɹ ɧɚ 30 ɷɥ. ɝɪɚɞ. 
ɦɝɧɨɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɜɬɨɪɨɝɨ ɛɥɨ-
ɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɟɤɬɨɪɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɚ 
ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɮɚɡɵ Ⱥ ɜɬɨɪɨɝɨ ɛɥɨɤɚ ɩɪɢɧɢɦɚɟɬ 
ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 1 ɪɹɞɨɦ ɫ ɷɬɢɦ ɛɥɨ-
ɤɨɦ. ɉɪɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɨɬɞɟɥɶɧɵɯ  ɝɚɪɦɨɧɢɤ ɜ 
ɩɢɬɚɸɳɭɸ ɫɟɬɶ ɫ ɭɱɟɬɨɦ ɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɮɚɡ, ɤɨɬɨɪɭɸ ɨɧɢ ɨɛɪɚɡɭɸɬ, ɜ ɩɢɬɚɸɳɟɣ ɫɟɬɢ 
ɫɭɦɦɢɪɭɸɬɫɹ ɚɧɫɚɦɛɥɢ ɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɢ ɭɧɢɱɬɨ-
ɠɚɸɬɫɹ ɚɧɫɚɦɛɥɢ ɧɟɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ ɬɨ-
ɤɨɜ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɛɥɨɤɨɜ. ȼɟɤɬɨɪɧɨɟ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɟ ɫɩɟɤɬɪɚ ɬɨɤɚ ɮɚɡɵ Ⱥ ɫɟɬɢ ɩɨɤɚɡɚɧɨ ɧɚ 
ɜɯɨɞɟ ɋɄȼ. Ɉɧɨ ɨɬɜɟɱɚɟɬ ɞɜɟɧɚɞɰɚɬɢɮɚɡɧɨɦɭ ɪɟ-
ɠɢɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

ɋɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ ɪɚɛɨɱɟɣ ɨɛɦɨɬɤɢ ɊɈ2 ɪɟ-
ɚɤɬɨɪɚ ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɡɢɝɡɚɝ ɢ ɟɟ 
ɩɪɨɬɢɜɨɮɚɡɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɛɨ-
ɱɟɣ ɨɛɦɨɬɤɟ ɊɈ1 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɫɬɪɟɱɧɨɟ ɧɚɩɪɚɜ-
ɥɟɧɢɟ ɆДɋ, ɫɨɡɞɚɜɚɟɦɵɯ ɚɧɫɚɦɛɥɹɦɢ ɱɟɬɧɨ-
ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ ɬɨɤɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɪɚɛɨɱɢɯ 
ɨɛɦɨɬɤɚɯ. Дɥɹ ɚɧɫɚɦɛɥɟɣ ɆДɋ, ɫɨɡɞɚɜɚɟɦɵɯ ɧɟ-
ɱɟɬɧɨ-ɤɪɚɬɧɵɦɢ  ɝɚɪɦɨɧɢɤɚɦɢ ɬɨɤɨɜ ɜ ɪɚɛɨɱɢɯ ɨɛ-
ɦɨɬɤɚɯ, ɫɨɟɞɢɧɟɧɢɟ ɪɚɛɨɱɢɯ ɨɛɦɨɬɨɤ ɹɜɥɹɟɬɫɹ ɫɨ-
ɝɥɚɫɧɵɦ. ɉɨɷɬɨɦɭ  ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɆДɋ ɪɚɛɨɱɢɯ 
ɨɛɦɨɬɨɤ ɪɟɚɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɫɭɦɦɚɪɧɵɦ 
ɚɧɫɚɦɛɥɟɦ ɧɟɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ ɜɯɨɞɧɵɯ 
ɬɨɤɨɜ ɛɥɨɤɨɜ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ 
ɆДɋ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɟ ɪɟɚɤɬɨɪɚ ɫɨɡɞɚɟɬɫɹ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɣ ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ, ɚ ɧɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ 
ɨɛɦɨɬɤɚɯ КɈ ɢ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɤɨɧɞɟɧɫɚɬɨɪɧɨɣ ɛɚ-
ɬɚɪɟɢ КȻ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɚɧɫɚɦɛɥɟɦ 
ɧɟɱɟɬɧɨ-ɤɪɚɬɧɵɯ ɝɚɪɦɨɧɢɤ. ȼɟɤɬɨɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɟ ɫɩɟɤɬɪɚ ɧɚɩɪɹɠɟɧɢɹ ɮɚɡɵ Ⱥ ɤɨɧɞɟɧɫɚɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1 ɪɹɞɨɦ ɫ КȻ. ɇɚɩɪɹɠɟɧɢɹ 
ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɚɯ КȻ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɞɧɨɫɬɭɩɟɧɱɚ-
ɬɭɸ ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɤɨɦɦɭɬɚɰɢɸ ɜɟɧɬɢɥɟɣ  ɋɄȼȺ, 
ɚ  ɋɗɋ ɩɪɢɨɛɪɟɬɚɟɬ ɨɩɢɫɚɧɧɵɟ ɜ [10,11] ɫɜɨɣɫɬɜɚ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɢɧ-
ɞɭɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɨɫɧɨɜɧɵɯ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɢɫɚɧɧɨɣ ɤɚɪɬɢɧɵ ɩɨɜɟ-
ɞɟɧɢɹ ɫɩɟɤɬɪɨɜ ɢ ɜɵɪɚɠɟɧɢɣ (1) ɢ (2) ɪɚɫɫɱɢɬɚɧɵ  
ɚɦɩɥɢɬɭɞɧɵɟ ɢ ɞɟɣɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɢ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɷɥɟɦɟɧɬɚɯ ɋɄȼȺ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ ɩɟɪɟɜɨɞ ɜ 
ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɵɩɪɹɦɢɬɟɥɶ-
ɧɨɝɨ ɚɝɪɟɝɚɬɚ ɦɨɳɧɨɫɬɶɸ 3200 ɤȼȺ  ɫ  ɧɨɦɢɧɚɥɶ-
ɧɵɦɢ  ɜɵɩɪɹɦɥɟɧɧɵɦɢ ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɬɨɤɨɦ 
825 ȼ, 3200 Ⱥ ɞɥɹ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ Ȼɍ-4200/250 
ɗɄ-ȻɆ (ɑ). ɋ ɰɟɥɶɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɩɟɰɢɚ-
ɥɢɫɬɚɦɢ ɝɪɭɩɩɵ ɤɨɦɩɚɧɢɣ «ɉɪɢɜɨɞɧɚɹ ɬɟɯɧɢɤɚ» 
(ɝ. ɑɟɥɹɛɢɧɫɤ) ɢ ɈɈɈ «ɋɧɟɠɢɧɫɤɢɣ ɡɚɜɨɞ ɫɩɟɰɢ-
ɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ»  ɜɟɞɟɬɫɹ ɩɪɨɪɚɛɨɬ-
ɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɨɞɭɥɶɧɨ-ɛɥɨɱɧɨɝɨ 
ɞɢɡɚɣɧɚ ɩɪɟɞɥɨɠɟɧɧɵɯ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɨɜ 
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ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 2 
ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ «ɲɬɭɱɧɨɣ» ɤɨɧɫɬɪɭɤɬɨɪ-
ɫɤɨɣ ɢ ɞɢɡɚɣɧɟɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɪɟɚɤɬɨɪɚ 
ɭɤɚɡɚɧɧɨɝɨ ɋɄȼȺ. ɉɪɢɜɟɞɟɦ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɪɟɚɤɬɨɪɚ (ɨɛɨɡɧɚɱɟɧɢɟ ɪɟɚɤɬɨɪɚ ɩɪɢ ɟɝɨ ɡɚɤɚɡɟ – 
ɊɌɋɄȻ -825/3200 ɍɏɅ3). 

ɇɨɦɢɧɚɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɨɛɦɨɬɨɤ (ɤȼȺ): 
ɊɈ1 – 390,  ɊɈ2(1) ɢ ɊɈ2(2) – 226, КɈ –180. 
ɇɨɦɢɧɚɥɶɧɵɟ ɮɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɨɤ (ȼ): 
ɊɈ1 – 100,  ɊɈ2(1) ɢ ɊɈ2(2) – 58, КɈ –1700. 
ɇɨɦɢɧɚɥɶɧɵɟ ɮɚɡɧɵɟ ɬɨɤɢ ɨɛɦɨɬɨɤ (Ⱥ): 
ɊɈ1 – 1300,  ɊɈ2(1) ɢ ɊɈ2(2) – 1300, КɈ –35. 
Ɇɚɝɧɢɬɨɩɪɨɜɨɞ ɪɟɚɤɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɚɧɢ-

ɡɨɬɪɨɩɧɨɣ ɯɨɥɨɞɧɨɤɚɬɚɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ 
ɫɬɚɥɢ ɦɚɪɤɢ 3408, ɬɨɥɳɢɧɨɣ 0,3 ɦɦ. ɒɢɯɬɨɜɤɚ 
ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ ɩɨ ɬɟɯɧɨɥɨɝɢɢ “sЭОp-ХКp”.  ɉɨɤɪɵ-
ɬɢɟ ɬɨɪɰɟɜɵɯ ɱɚɫɬɟɣ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ – ɤɨɦɩɨɡɢ-
ɰɢɹ Ɉɋ-12-03 V.ɍɏɅ2. ȼɟɥɢɱɢɧɚ ɦɚɝɧɢɬɧɨɣ ɢɧ-
ɞɭɤɰɢɢ  ȼ = 0.55 Ɍɥ.  

Ɉɛɦɨɬɤɢ ɪɟɚɤɬɨɪɚ ɜɵɩɨɥɧɟɧɹɸɬɫɹ ɫ ɜɨɡɞɭɲ-
ɧɨ-ɛɚɪɶɟɪɧɨɣ ɫɢɫɬɟɦɨɣ ɢɡɨɥɹɰɢɢ (ɨɬɤɪɵɬɵɟ ɨɛ-
ɦɨɬɤɢ): 

– ɬɪɟɯɮɚɡɧɚɹ ɨɛɦɨɬɤɚ КɈ – ɫɥɨɟɜɚɹ ɰɢɥɢɧɞ-
ɪɢɱɟɫɤɚɹ, ɦɚɪɤɚ ɢ ɪɚɡɦɟɪ ɩɪɨɜɨɞɚ ɉɋДɄɌ 
2,010,0, ɫɟɱɟɧɢɟ ɜɢɬɤɚ S=19,6 ɤɜ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ 
ɜɢɬɤɨɜ  А=118; 

– ɬɪɟɯɮɚɡɧɚɹ ɨɛɦɨɬɤɚ ɊɈ1 – ɞɢɫɤɨɜɚɹ ɤɚɬɭ-
ɲɟɱɧɚɹ, ɦɚɪɤɚ ɢ ɪɚɡɦɟɪ ɩɪɨɜɨɞɚ ɉɋДɄɌ 3,357,1, 
ɫɟɱɟɧɢɟ S=559,4 ɤɜ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ ɜɢɬɤɨɜ А=7; 

– ɬɪɟɯɮɚɡɧɚɹ ɨɛɦɨɬɤɚ ɊɈ2 – ɞɢɫɤɨɜɚɹ ɤɚɬɭ-
ɲɟɱɧɚɹ, ɦɚɪɤɚ ɢ ɪɚɡɦɟɪ ɩɪɨɜɨɞɚ ɉɋДɄɌ 3,357,1, 
ɫɟɱɟɧɢɟ S=559,4 ɤɜ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ ɜɢɬɤɨɜ ɜ ɤɚɠ-
ɞɨɣ ɢɡ ɱɚɫɬɟɣ ɨɛɦɨɬɤɢ А=4. 

Ɉɛɦɨɬɤɢ ɞɜɚɠɞɵ ɩɪɨɩɢɬɵɜɚɸɬɫɹ ɥɚɤɨɦ ɄɈ – 
916ɤ ɢ ɡɚɩɟɤɚɸɬɫɹ. 

ȼɜɨɞɵ ɪɟɚɤɬɨɪɚ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɲɢɧɧɨɣ ɦɟɞɢ:      
– ɜɜɨɞɵ ɨɛɦɨɬɤɢ КɈ – ɲɢɧɚ ɒɆɌ 420 ɦɦ; 
– ɜɜɨɞɵ ɨɛɦɨɬɤɢ ɊɈ1, ɊɈ2 – ɲɢɧɚ ɒɆɌ 

1080.  
ɉɨɤɪɵɬɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɞɟɬɚɥɟɣ ɢ ɬɨɪɰɟ-

ɜɵɯ ɱɚɫɬɟɣ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ – ɤɨɦɩɨɡɢɰɢɹ Ɉɋ-12-
03 V.ɍɏɅ2. Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ 80–100 ɦɦ. ɉɨ-
ɤɪɵɬɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɞɟɬɚɥɟɣ ɢɡ ɫɬɟɤɥɨɬɟɤɫɬɨ-
ɥɢɬɚ – ɥɚɤ ɄɈ – 916ɤ.  

Ɋɟɚɤɬɨɪ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɩɨɪɧɵɯ ɩɨɞɤɚɪɟɬɨɱ-
ɧɵɯ ɛɚɥɤɚɯ. 

Ʉ ɩɪɚɤɬɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ 
ɨɬɧɟɫɬɢ ɢ ɩɪɟɞɥɚɝɚɟɦɵɟ ɧɢɠɟ ɬɪɢ ɜɚɪɢɚɧɬɚ ɩɨ-
ɫɬɪɨɟɧɢɹ ɋɗɋ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɤɚɡɚɧɧɨɟ ɜɵɲɟ 
ɭɩɪɚɜɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ ɫɢɫɬɟɦɚɯ. ɉɪɢɧɰɢɩɢ-
ɚɥɶɧɵɟ ɨɞɧɨɥɢɧɟɣɧɵɟ ɫɯɟɦɵ ɋɗɋ ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫ. 3–5. ȼɨ ɜɫɟɯ ɷɬɢɯ ɜɚɪɢɚɧɬɚɯ ɋɗɋ ɩɢɬɚɟɬ ɨɫ-
ɧɨɜɧɵɟ ɦɟɯɚɧɢɡɦɵ Ȼɍ (ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ 
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ɛɭɪɨɜɵɯ ɢ ɰɟɦɟɧɬɢɪɨɜɨɱɧɵɯ ɧɚɫɨɫɨɜ, ɪɨɬɨɪɧɨɝɨ 
ɫɬɜɨɥɚ, ɥɟɛɟɞɤɢ 1 ЧД Ⱦ ) ɩɨɫɪɟɞɫɬɜɨɦ ɚɜɬɨɧɨɦ-
ɧɵɯ ɢɧɜɟɪɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 1 ЧȺИ ȺИ  ɢ ɨɛɳɟɝɨ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ.  

ȼ ɋɗɋ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫ. 3 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚ-
ɩɪɹɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɪɟɯɮɚɡɧɨ-
ɝɨ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɌКɍ1 ɜ ɜɢɞɟ ɩɨ-
ɜɵɲɚɸɳɟɝɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɢɥɢ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪɚ) ɫ ɢɡɦɟɧɹɟɦɵɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 
Ʌɗɉ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. ɌКɍ1 ɦɨ-
ɠɟɬ ɜɤɥɸɱɚɬɶɫɹ ɥɢɛɨ ɜ ɧɚɱɚɥɟ Ʌɗɉ, ɥɢɛɨ ɜ ɟɟ 
ɪɚɫɫɟɱɤɭ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɨɡɦɨɠɧɨ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ ɌКɍ1 [5]. Дɨɫɬɨ-
ɢɧɫɬɜɨɦ ɋɗɋ ɹɜɥɹɟɬɫɹ ɟɟ ɩɪɨɫɬɨɬɚ. Ʉ ɧɟɞɨɫɬɚɬ-
ɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɬɨ, ɱɬɨ ɩɪɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɞɥɹ ɫɜɟɪɯɭɞɚɥɟɧɧɵɯ Ʌɗɉ ɫɬɚɧɨɜɢɬɫɹ ɡɚɬɪɭɞɧɢ-
ɬɟɥɶɧɵɦ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɛɭɪɨɜɨɣ ɢ ɩɪɨɱɟɣ ɧɚɝɪɭɡɤɟ ɜ ɪɟɠɢ-
ɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Ȼɍ. Дɚɧɧɚɹ ɋɗɋ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɞɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ Ȼɍ ɫɨ ɫɪɟɞɧɟɣ ɞɥɢɧɨɣ Ʌɗɉ. 

ȼ ɋɗɋ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫ. 4 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ 
ɚɧɚɥɨɝɢɱɧɵɯ ɬɪɟɯɮɚɡɧɵɯ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɭɫɬ-
ɪɨɣɫɬɜɚ: ɌКɍ1 ɩɨɜɵɲɚɸɳɟɝɨ ɢ  ɌКɍ2 ɩɨɧɢɠɚɸ-
ɳɟɝɨ ɬɢɩɚ [6]. ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɟ ɜ ɬɚ-
ɤɨɣ ɋɗɋ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɣ ɞɚɠɟ ɞɥɹ ɫɜɟɪɯɭɞɚɥɟɧɧɵɯ Ȼɍ. 
ɉɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɸɬɫɹ ɩɨɬɟɪɢ ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɨ Ʌɗɉ ɡɚ ɫɱɟɬ 
ɭɦɟɧɶɲɟɧɢɹ ɬɨɤɚ ɜ ɥɢɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɨɛɯɨ-
ɞɢɦɚɹ ɬɨɤɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɪɨɱɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ 
ɪɚɣɨɧɟ Ȼɍ ɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɫɟɯ 
ɩɨɬɪɟɛɢɬɟɥɹɯ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Ȼɍ. Дɚɧɧɚɹ 
ɋɗɋ ɨɫɨɛɟɧɧɨ ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɞɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟ-
ɧɢɹ Ȼɍ ɫ ɛɨɥɶɲɨɣ ɞɥɢɧɨɣ Ʌɗɉ. 

ȼ ɋɗɋ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫ. 5 ɢɫɩɨɥɶɡɭɟɬɫɹ  ɚɧɚ-
ɥɨɝɢɱɧɨɟ ɪɚɫɫɦɨɬɪɟɧɧɨɦɭ ɜ [2] ɜɟɤɬɨɪɧɨɟ ɭɩɪɚɜ-
ɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɜɯɨɞɟ Ʌɗɉ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɜɟɤɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɨɢɧɫɬɜɨɦ 
ɜɚɪɢɚɧɬɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɜɧɨɝɨ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɯɨɞɟ Ʌɗɉ ɫ ɨɞɧɨɜɪɟɦɟɧ-
ɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɨɦ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ.  

 
Ɋɢɫ. 2.  Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɢ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɪɟɚɤɬɨɪɚ ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɋɄȼȺ 
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Ɋɢɫ. 3. ɋɗɋ ɫ ɩɨɜɵɲɚɸɳɢɦ ɌɄɍ1 ɜ ɪɚɫɫɟɱɤɟ Ʌɗɉ 
 

 
 

 
 

Ɋɢɫ. 4. ɋɗɋ ɫ ɩɨɜɵɲɚɸɳɢɦ ɌɄɍ1 ɢ ɌɄɍ2  ɩɨ ɤɨɧɰɚɦ Ʌɗɉ 
 
 

 
 

Ɋɢɫ. 5. ɋɗɋ ɫ ɫ ɜɟɤɬɨɪɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 
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Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɥɨɠ-
ɧɨɫɬɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚ ɩɢɬɚɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɨ-
ɝɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɭɩɪɚɜɥɹɟ-
ɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɢ ɚɜɬɨɧɨɦɧɨɝɨ ɢɧɜɟɪɬɨɪɚ ɧɚɩɪɹ-
ɠɟɧɢɹ ɫ ɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɒɂɆ. Дɚɧɧɚɹ ɋɗɋ ɦɨɠɟɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɥɸɛɨɣ ɞɥɢɧɟ Ʌɗɉ. 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɧɟɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ ɧɚ-
ɩɪɹɠɟɧɢɹ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɜɨ ɜɫɟɯ ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɵɯ ɋɗɋ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɢɨɞɧɨɦ ɞɜɟɧɚ-
ɞɰɚɬɢɮɚɡɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ  ɧɟɫɢɧɭɫɨɢ-
ɞɚɥɶɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ Ȼɍ, ɧɚ ɜɯɨɞɟ ɋɄȼ ɜɤɥɸ-
ɱɚɟɬɫɹ ɮɢɥɶɬɪ ɨɞɢɧɧɚɞɰɚɬɨɣ ɝɚɪɦɨɧɢɤɢ Ɏ ɦɢɧɢ-
ɦɚɥɶɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ [11], ɪɚɫɫɱɢ-
ɬɚɧɧɵɣ ɬɨɥɶɤɨ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɦɨɳɧɨɫɬɢ 
ɢɫɤɚɠɟɧɢɹ.   

 
Ɂɚɤɥɸчɟɧɢɟ 
Ɋɚɡɪɚɛɨɬɚɧɵ ɧɨɜɵɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɜɚɪɢ-

ɚɧɬɵ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɝɨ ɤɨɦ-
ɩɥɟɤɫɚ ɢ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. ɇɚ ɨɫɧɨɜɟ ɚɧɚ-
ɥɢɡɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɨɩɪɟɞɟɥɟɧɵ 
ɩɚɪɚɦɟɬɪɵ ɢ ɜɵɩɨɥɧɟɧɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɢ ɞɢ-
ɡɚɣɧɟɪɫɤɢɟ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɪɟɚɤɬɨɪɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦ. 
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TСО sЮЛУОМЭ ШП ЭСТs аШrФ Тs pШаОr sЮppХв sвsЭОms (PSS) ШП НrТХХТЧР rТРs ШП КЧ ШТХ-КЧН-РКs ОбЭrКМЭТЧР МШmpХОб аТЭС 
К ПrОqЮОЧЭ ОХОМЭrТМКХ НrТvО ШП ЛКsТМ ОqЮТpmОЧЭ КЧН К РОЧОrКХ НТШНО rОМЭТПТОr ЮЧТЭ. TСО rОqЮТrОmОЧЭs ПШr ЭСОsО sвsЭОms КrО 
ПШrmЮХКЭОН. IЭ Тs sЮРРОsЭОН ЭШ ЮsО prТЧМТpХОs КppХТОН ТЧ FACTS аСТХО ЛЮТХНТЧР sЮМС PSS. TШ ЭСТs ОЧН ПШr МШmpОЧsКЭТЧР 
ХШЧРТЭЮНТЧКХ ТЧНЮМЭТvО rОКМЭКЧМО ШП sвsЭОms КНvТsКЛТХТЭв ШП ЮsТЧР sвmmОЭrТМ МШmpОЧsКЭОН rОМЭТПТОr ЮЧТЭs Кs К РОЧОrКХ 
rОМЭТПТОr Тs sСШаЧ. A vКrТКЧЭ ШП sЮМС ЮЧТЭ аТЭС КЧ ОЧsОmЛХО ШП ШНН-ПШХН МЮrrОЧЭ СКrmШЧТМs ТЧ К sТЧРХО-rОКМЭШr МШmpОЧ-
sКЭТЧР НОvТМО Тs sЮРРОsЭОН. SШmО аШrФ МСКrКМЭОrТsЭТМs ШП ЭСО ЮЧТЭ КrО ОбpХКТЧОН ШЧ ЭСО ЛКsТs ШП ОХОМЭrШmКРЧОЭТМ prШМОss 
КЧКХвsТs. VШХЭКРО МШЧЭrШХ mОЭСШНs ТЧ PSS КrО МШЧsТНОrОН. IЭ Тs sСШаЧ ЭСКЭ аТЭС К rОХКЭТvОХв sСШrЭ НТsЭКЧМО ШП НrТХХТЧР 
rТРs ПrШm К НОМrОКsТЧР sЮЛsЭКЭТШЧ ПШr vШХЭКРО МШЧЭrШХ КЮЭШЭrКЧsПШrmОr МШЧЭrШХ МКЧ ЛО ЮsОН ОТЭСОr ТЧ ЭСО ЛОРТЧЧТЧР ШП ЭСО 
pШаОr ЭrКЧsmТssТШЧ ХТЧО Шr ТЧ ТЭs МЮЭЭТЧР. FШr sЮpОr-НТsЭКЧМО НrТХХТЧР rТРs ТЭ Тs ЧОМОssКrв ЭШ ЮsО ОТЭСОr ОХОМЭrШЧТМ vОМЭШr 
МШЧЭrШХ ТЧ ЭСО ЛОРТЧЧТЧР ШП К pШаОr ЭrКЧsmТssТШЧ ХТЧО Шr КЮЭШЭrКЧsПШrmОr МШЧЭrШХ ТЧ ЭСО ЛОРТЧЧТЧР КЧН ТЧ ЭСО ОЧН ШП ЭСО 
ХТЧО. SМСОmО НОМТsТШЧs ШП PSS КЧН ЭСО rОsЮХЭs ШП МШЧsЭrЮМЭТvО КЧН НОsТРЧ НОvОХШpmОЧЭ ШП К МШmpОЧsКЭТЧР НОvТМО rОКМ-
ЭШr ШП К rОМЭТПТОr ЮЧТЭ КrО РТvОЧ.  

KОваШrНs: pШаОr sЮppХв sвsЭОm, НrТХХТЧР rТР, ОЧsОmbХО ШП ШНН-ПШХН МЮrrОЧЭ СarmШЧТМs, rОaМЭШr, МШmpОЧ-
saЭТЧР НОvТМО, ЭаОХvО-pСasО rОМЭТПТОr ЮЧТЭ, МШЧsЭrЮМЭТvО НОМТsТШЧ, НОsТРЧ. 
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