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Ɏɚɤɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɗɋ, 
Ƚ.ȼ.ȼɫɬɨɜɫɤɢɣ, ɉ.ɋ.Ʉɚɡɧɨɜɫɤɢɣ, Ⱥ.ɉ.Ʉɚɡɧɨɜɫɤɢɣ, 

 

ɈȺɈ «ȼɇɂɂȺɆ» ɡɚɧɢɦɚɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɗɋ ɫ 1979 ɝ. ɧɚ ɨɫɧɨɜɟ ɨɪɢɝɢɧɚɥɶɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ Д1,2]. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ 
ɜɵɩɨɥɧɟɧɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɛɨɥɟɟ 30 ɛɥɨɤɨɜ 11-ɬɢ Ⱥɗɋ Ɋɨɫɫɢɢ, 
ɍɤɪɚɢɧɵ, Ⱥɪɦɟɧɢɢ, Ȼɨɥɝɚɪɢɢ, ȼɟɧɝɪɢɢ ɢ ɋɥɨɜɚɤɢɢ. ɉɪɨɜɟɪɟɧɨ ɛɨɥɟɟ 
300 ɬɢɩɨɜ ɢ ɛɨɥɟɟ 3000 ɟɞɢɧɢɰ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ: ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɫɢɫɬɟɦɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɯɢɦɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɦɚɫɥɨɨɱɢɫɬɤɢ ɢ ɝɚɡɨɨɱɢɫɬɤɢ, 
ɧɚɫɨɫɵ, ɬɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ (ɜɟɧɬɢɥɢ, ɤɥɚɩɚɧɵ, ɡɚɞɜɢɠɤɢ), ɛɚɤɢ, 
ɪɟɡɟɪɜɭɚɪɵ, ɛɚɥɥɨɧɵ; ɜɟɧɬɚɝɪɟɝɚɬɵ, ɤɨɧɞɢɰɢɨɧɟɪɵ, ɞɢɡɟɥɶɧɵɟ 
ɝɟɧɟɪɚɬɨɪɵ, ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɷɥɟɤɬɪɨɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɫɛɨɪɤɢ, 
ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɚɧɟɥɢ ɢ ɫɛɨɪɤɢ, ɯɨɥɨɞɢɥɶɧɵɟ ɦɚɲɢɧɵ, 
ɨɩɨɪɧɵɟ ɪɚɦɵ ɢ ɞɪɭɝɢɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɇɟɬɨɞɢɤɚ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɩɨɥɭɱɢɥɚ ɨɮɢɰɢɚɥɶɧɨɟ ɨɞɨɛɪɟɧɢɟ ɫɨ ɫɬɨɪɨɧɵ ɧɚɞɡɨɪɧɵɯ ɨɪɝɚɧɨɜ 
Ɋɨɫɫɢɢ ɢ ɆȺȽȺɌɗ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɱɚɫɬɢ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ -  ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɢ ɞɟɤɪɟɦɟɧɬɨɜ 
ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɨɫɬɨɜɫɤɨɣ, Ʌɟɧɢɧɝɪɚɞɫɤɨɣ, Ʉɚɥɢɧɢɧɫɤɨɣ 
Ⱥɗɋ ɢ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɦ. 
ɉɪɢɥɨɠɟɧɢɹ 1,2, ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, 
ɩɪɢɫɭɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɭɫɥɨɜɢɹɯ ɟɝɨ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɬ.ɟ. ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɦɨɧɬɚɠɚ, ɪɚɫɤɪɟɩɥɟɧɢɹ ɢ ɨɛɜɹɡɤɢ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɚɤɨɝɨ ɚɧɚɥɢɡ 
ɩɪɨɞɢɤɬɨɜɚɧɚ, ɜɨ-ɩɟɪɜɵɯ, ɬɟɦ, ɱɬɨ ɞɚɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɧɟɪɰɢɚɥɶɧɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ 
ɩɨ ɥɢɧɟɣɧɨ-ɫɩɟɤɬɪɚɥɶɧɨɦɭ ɦɟɬɨɞɭ (ɅɋɆ), ɤɨɬɨɪɵɣ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɨɰɟɧɤɚɯ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ Д3], ɫɦ. ɪɢɫ.1, ɢ ɜɨ-ɜɬɨɪɵɯ, 
ɬɟɦ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɞɟɤɪɟɦɟɧɬɨɜ 
ɤɨɥɟɛɚɧɢɣ (ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɬɭɯɚɧɢɹ) ɞɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɨɤɚɡɵɜɚɸɬɫɹ 
ɧɢɠɟ 2% - ɧɚɢɦɟɧɶɲɟɣ ɜɟɥɢɱɢɧɵ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɧɨɪɦɚɬɢɜɧɵɟ ɢɧɟɪɰɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɬɢɩɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɧɟɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɶɧɵɯ ɧɨɪɦ, 
ɧɚɩɪɢɦɟɪ, "Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ 
ɷɧɟɪɝɢɢ" ɇɉ-043-03, ɧɟ ɨɛɳɟɝɨ ɩɪɢɦɟɧɟɧɢɹ). ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɢɧɟɪɰɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
ɨɤɚɡɵɜɚɸɬɫɹ ɦɟɧɶɲɟ ɡɧɚɱɟɧɢɣ, ɞɢɤɬɭɟɦɵɯ ɅɋɆ. ɉɪɢɜɨɞɢɦɵɟ ɧɢɠɟ 
ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɨɥɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɞɟɤɪɟɦɟɧɬɚɦɢ ɦɟɧɶɲɟ 2% ɢ ɪɟɡɨɧɚɧɫɧɵɦɢ ɱɚɫɬɨɬɚɦɢ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 
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0 ɞɨ 10 Ƚɰ – ɤɪɢɬɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɹɬɫɹ 
ɱɚɫɬɨɬɵ ɜɨɡɦɭɳɚɸɳɢɯ ɤɨɥɟɛɚɧɢɣ ɩɪɢ ɡɟɦɥɟɬɪɹɫɟɧɢɹɯ.  

Ⱥɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɞɟɤɪɟɦɟɧɬɵ ɢ ɫɨɛɫɬɜɟɧɧɵɟ (ɪɟɡɨɧɚɧɫɧɵɟ) 
ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɜɞɨɥɶ ɬɪɟɯ ɪɚɡɥɢɱɧɵɯ ɨɫɟɣ 426-ɬɢ ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɞɟɬɚɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɪɚɡɛɢɬɨ ɧɚ ɬɢɩɵ, ɫɦ. ɉɪɢɥɨɠɟɧɢɟ 2,  
ɞɥɹ ɜɫɟɯ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɨɫɶ Z ɜɫɟɝɞɚ ɧɚɩɪɚɜɥɟɧɚ ɜɟɪɬɢɤɚɥɶɧɨ 
ɜɜɟɪɯ, ɨɫɶ X ɜɞɨɥɶ ɨɫɢ ɫɢɦɦɟɬɪɢɢ, ɨɫɶ Y, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɨɪɦɚɥɶɧɨ 
ɨɫɢ X, ɤɪɨɦɟ ɫɥɭɱɚɟɜ G ɢ E, ɤɨɝɞɚ ɨɫɶ ɫɢɦɦɟɬɪɢɢ – ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɫɶ 
Z. ȼ ɉɪɢɥɨɠɟɧɢɢ 3 ɩɪɢɜɨɞɢɬɫɹ ɫɬɚɬɢɫɬɢɤɚ ɡɧɚɱɟɧɢɣ ɞɟɤɪɟɦɟɧɬɨɜ 
ɧɢɡɤɨ- ɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɪɢɫ.2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɜɫɟɯ 
ɬɢɩɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ⱦɨɥɹ ɱɚɫɬɨɬ ɜ ɤɪɢɬɢɱɟɫɤɨɦ 
ɞɢɚɩɚɡɨɧɟ 0-10 Ƚɰ ɫɨɫɬɚɜɥɹɟɬ 47,8%, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɜɵɫɤɚɡɚɧɧɵɟ 
ɜɵɲɟ ɫɨɨɛɪɚɠɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɟɬɚɥɶɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɞɟɤɪɟɦɟɧɬɨɜ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɛɨɪ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ 
ɞɟɤɪɟɦɟɧɬɨɜ ɩɨɥɭɱɟɧ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɜ 
ɜɵɱɢɫɥɟɧɢɢ ɞɟɤɪɟɦɟɧɬɚ ɩɨ ɲɢɪɢɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɡɨɧɚɧɫɧɨɣ 
ɥɢɧɢɢ Ɏɭɪɶɟ ɫɩɟɤɬɪɨɜ ɦɨɳɧɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɚɤɫɟɥɟɪɨɝɪɚɦɦ: 

max
2

 w

w
                                                     (1) 

ɝɞɟ w – ɲɢɪɢɧɚ ɥɢɧɢɢ ɧɚ 0,707 ɜɵɫɨɬɵ ɩɢɤɚ, max – ɪɟɡɨɧɚɧɫɧɚɹ 
ɱɚɫɬɨɬɚ,  w  - ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɞɟɤɪɟɦɟɧɬ ɤɨɥɟɛɚɧɢɣ 
ɧɚ ɷɬɨɣ ɱɚɫɬɨɬɟ. ȼ ɪɚɛɨɬɟ Д4] ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɨɬ ɦɟɬɨɞ 
ɧɟɩɪɢɦɟɧɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɵɯ ɞɟɤɪɟɦɟɧɬɨɜ ɩɨɪɹɞɤɚ 1% ɧɚ 
ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬɚɯ ɦɟɧɟɟ 10 Ƚɰ, ɬ.ɤ. ɞɚɟɬ ɡɚɜɵɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. ȼ 
ɪɚɛɨɬɚɯ Д4,5] ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɚɤɫɟɥɟɪɨɝɪɚɦɦ ɞɥɹ 
ɪɚɫɱɟɬɚ ɢɫɬɢɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɟɤɪɟɦɟɧɬɨɜ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ. ȼ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɪɚɛɨɬɵ Д4], ɫɦ. ɪɢɫ.3ɚ, 
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɜɹɡɶ ɜɟɥɢɱɢɧɵ ɞɟɤɪɟɦɟɧɬɚ w  ɫ ɢɫɬɢɧɧɵɦ 
ɡɧɚɱɟɧɢɟɦ  ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɮɨɪɦɭɥɨɣ 
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2  
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max

0

45,0


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T
 ,                                 (2) 

ɝɞɟ T – ɞɥɢɧɚ ɚɤɫɟɥɟɪɨɝɪɚɦɦɵ ɜ ɫɟɤɭɧɞɚɯ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɧɟɫɬɢ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɞɟɤɪɟɦɟɧɬɨɜ ɩɨ 
ɮɨɪɦɭɥɟ (1) ɩɨɩɪɚɜɤɭ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɡɚɜɵɲɟɧɢɹ ɞɟɤɪɟɦɟɧɬɨɜ.  

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ 
ɚɤɫɟɥɟɪɨɝɪɚɦɦ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ 
ɜɨɡɦɭɳɟɧɢɣ, ɜɨɡɛɭɠɞɚɸɳɢɯ ɤɨɥɟɛɚɧɢɹ ɦɚɥɵɯ ɚɦɩɥɢɬɭɞ, ɞɟɤɪɟɦɟɧɬɵ 
ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ, 
ɜɨɡɦɨɠɧɵɯ ɩɪɢ ɡɟɦɥɟɬɪɹɫɟɧɢɹɯ. ɋ ɰɟɥɶɸ ɜɵɹɫɧɟɧɢɹ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɚ 
ɦɚɥɨɫɬɢ ɤɨɥɟɛɚɧɢɣ ɧɚ ɜɟɥɢɱɢɧɭ ɞɟɤɪɟɦɟɧɬɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɦɨɞɟɥɶɧɵɣ 
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ɷɤɫɩɟɪɢɦɟɧɬ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɚɤɫɟɥɟɪɨɝɪɚɦɦɵ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫ ɱɚɫɬɨɬɚɦɢ ɨɤɨɥɨ 6 Ƚɰ ɫɜɚɪɧɨɣ ɦɨɞɟɥɢ 
ɩɚɤɝɚɭɡɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɟɥɢɱɢɧɚɯ ɜɨɡɦɭɳɚɸɳɟɝɨ ɢɦɩɭɥɶɫɚ.  
Ʉɨɥɟɛɚɧɢɹ ɜɨɡɦɭɳɚɥɢɫɶ ɩɨɫɪɟɞɫɬɜɨɦ ɦɹɝɤɨɝɨ ɭɞɚɪɚ ɦɚɹɬɧɢɤɚ, 
ɨɬɤɥɨɧɹɟɦɨɝɨ ɞɨ ɩɨɞɴɟɦɚ ɧɚ ɡɚɞɚɧɧɭɸ ɜɵɫɨɬɭ. Ɇɚɫɫɚ ɦɨɞɟɥɢ 
ɫɨɫɬɚɜɥɹɥɚ 22 ɤɝ, ɦɚɫɫɚ ɦɚɹɬɧɢɤɚ – ɨɤɨɥɨ 2 ɤɝ. ɂɡ ɞɚɧɧɵɯ ɪɢɫ.3ɛ, ɝɞɟ 
ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɜɢɞɧɨ ɱɬɨ, ɜɨ-
ɩɟɪɜɵɯ, ɦɟɬɨɞɵ ɫɝɥɚɠɢɜɚɧɢɹ ɢ ɨɝɢɛɚɸɳɟɣ Д3,4] ɞɚɸɬ ɢɞɟɧɬɢɱɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɢɥɶɧɨ ɡɚɜɵɲɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ, ɜɨ-ɜɬɨɪɵɯ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɨɥɟɛɚɧɢɣ ɦɨɞɟɥɢ 
ɫ ɱɚɫɬɨɬɨɣ 6 Ƚɰ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɚɥɵɯ ɜɨɡɦɭɳɟɧɢɣ ɤ ɛɨɥɶɲɢɦ 
ɞɟɤɪɟɦɟɧɬɵ ɤɨɥɟɛɚɧɢɣ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 1,5 ɪɚɡɚ. ɉɨɷɬɨɦɭ 
ɩɨɩɪɚɜɤɭ ɞɟɤɪɟɦɟɧɬɨɜ «ɧɚ ɦɚɥɨɫɬɶ» ɦɨɠɧɨ ɜɜɟɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɞɨɩɭɳɟɧɢɹ, ɱɬɨ ɞɢɫɫɢɩɚɰɢɹ ɷɧɟɪɝɢɢ ɡɚ ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɣ 
(ɪɚɫɫɟɢɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ) ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɷɧɟɪɝɢɢ 
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ɍɩɪɨɳɟɧɧɨ ɩɪɢɦɟɦ, ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɪɢɫ.3ɛ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ  ɪɚɜɧɨ 1,5. Ɍɨɝɞɚ ɩɪɢɧɢɦɚɹ ɱɚɫɬɨɬɵ ɦɨɞɟɥɶɧɵɯ 
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Ɍ.ɟ. ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɩɪɚɜɤɭ «ɧɚ ɦɚɥɨɫɬɶ» ɩɪɢɧɹɬɶ ɜ ɜɢɞɟ 
ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ (ɦɧɨɠɢɬɟɥɹ) D, ɪɚɜɧɨɝɨ 9/max. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɚɱɟɫɬɜɟɧɧɨ ɬɚɤɚɹ ɩɨɩɪɚɜɤɚ, ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɣ, ɨɩɪɚɜɞɚɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢ, ɫɦ. 
Д6] ɭɪ. (1.4), (1.9), (1.11). ɇɨ ɢɦɟɹ ɜɜɢɞɭ ɜɨɡɦɨɠɧɨɫɬɶ ɬɨɥɶɤɨ 
ɭɜɟɥɢɱɟɧɢɹ ɞɟɤɪɟɦɟɧɬɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ, 
ɞɨɛɚɜɢɦ ɭɫɥɨɜɢɟ  D1. ɉɨɷɬɨɦɭ ɮɨɪɦɭɥɭ ɤɨɪɪɟɤɰɢɢ ɞɟɤɪɟɦɟɧɬɨɜ ɞɥɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɜ ɜɢɞɟ:  
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Ɏɨɪɦɭɥɚ (3) ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɩɨɩɪɚɜɤɢ ɤɚɤ 
ɜɦɟɫɬɟ, ɬɚɤ ɢ ɪɚɡɞɟɥɶɧɨ. ɉɪɢɧɢɦɚɹ D=1, ɩɨɥɭɱɢɦ ɩɨɩɪɚɜɤɭ ɬɨɥɶɤɨ ɧɚ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɡɚɜɵɲɟɧɢɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ, ɩɨɥɨɠɢɜ 0=0, 
ɩɨɥɭɱɢɦ ɩɨɩɪɚɜɤɭ «ɧɚ ɦɚɥɨɫɬɶ».  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɩɪɚɜɤɢ «ɧɚ ɦɚɥɨɫɬɶ», ɜɜɟɞɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɥɟɛɚɧɢɣ ɦɨɞɟɥɢ, ɜ ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ ɞɥɹ ɪɟɚɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɭɦɟɟɬɫɹ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɡɚɤɨɧɧɵɟ ɜɨɡɪɚɠɟɧɢɹ, ɧɨ, 
ɡɚ ɧɟɢɦɟɧɢɟɦ ɞɪɭɝɢɯ ɨɫɧɨɜɚɧɢɣ, ɩɪɢɯɨɞɢɬɫɹ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɞɚɧɧɵɯ 
ɦɨɞɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɇɢɠɟ ɛɭɞɟɬ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɚ ɩɨɩɪɚɜɤɚ 
ɜɥɢɹɟɬ ɧɚ ɨɰɟɧɤɭ ɞɨɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɞɟɤɪɟɦɟɧɬɨɦ 
ɦɟɧɟɟ 2%.  

ɇɚ ɪɢɫ.4 ɩɪɢɜɨɞɹɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɟɤɪɟɦɟɧɬɨɜ ɫ ɩɨɩɪɚɜɤɚɦɢ 
ɢ ɛɟɡ ɧɢɯ. Ⱦɨɥɹ ɞɟɤɪɟɦɟɧɬɨɜ, ɦɟɧɶɲɢɯ 2%, ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 10%.  

ɂɡ ɞɚɧɧɵɯ ɪɢɫ.5 ɫɥɟɞɭɟɬ, ɱɬɨ ɞɟɤɪɟɦɟɧɬɵ ɤɨɥɟɛɚɧɢɣ ɨɩ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɦɟɧɶɲɟ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 
ɨɫɹɦ. Ⱥ ɧɚɥɢɱɢɟ ɚɫɢɦɦɟɬɪɢɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɬɭɯɚɧɢɸ ɤɨɥɟɛɚɧɢɣ.  

ȼ ɰɟɥɨɦ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ 
ɜɵɜɨɞɚ: 1) ɞɨɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɞɟɤɪɟɦɟɧɬɚɦɢ ɦɟɧɟɟ ɧɢɠɧɟɝɨ 
ɩɪɟɞɟɥɚ 2%, ɧɢɠɟ ɤɨɬɨɪɨɝɨ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɧɟ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ ɢɧɟɪɰɢɨɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɫɨɫɬɚɜɥɹɟɬ 10-30%, ɢɡ 
ɤɨɬɨɪɵɯ, ɫ ɭɱɟɬɨɦ ɞɚɧɧɵɯ ɪɢɫ2., ɩɨɥɨɜɢɧɚ ɢɦɟɟɬ ɪɟɡɨɧɚɧɫɧɵɟ ɱɚɫɬɨɬɵ 
ɜ ɤɪɢɬɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ ɦɟɧɟɟ 10Ƚɰ, ɬ.ɟ. 5-15% ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɧɟ ɨɯɜɚɬɵɜɚɸɬɫɹ ɧɚɞɥɟɠɚɳɢɦ ɪɚɫɱɟɬɨɦ ɧɚ 
ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ? Чɬɨ ɩɨɛɭɠɞɚɟɬ ɩɨɫɬɚɜɢɬɶ ɜɨɩɪɨɫ ɨ ɜɤɥɸɱɟɧɢɢ ɜ 
ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɟɝɥɚɦɟɧɬ ɧɚ ɢɧɟɪɰɢɨɧɧɵɟ ɪɚɫɱɟɬɧɵɟ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɤɨɥɟɛɚɧɢɣ ɫ ɧɢɡɤɢɦɢ ɞɟɤɪɟɦɟɧɬɚɦɢ; 2) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɚɞɟɤɜɚɬɧɵɯ ɨɰɟɧɨɤ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɢ 
ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɚɤɫɟɥɟɪɨɝɪɚɦɦ. 
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1987. ɋ.81-96. 
2. Ʉɚɡɧɨɜɫɤɢɣ ɋ.ɉ., Ʉɪɚɜɟɰ ɋ.Ȼ. Ⱥɧɚɥɢɡ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 1-ɝɨ ɛɥɨɤɚ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ. ȼ ɫɛ.» ɇɨɜɵɟ ɦɟɬɨɞɵ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɚɬɟɪɢɚɥɨɜ, 
ɩɪɢɛɨɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ. ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɬɪɭɞɨɜ.» ɇɨɜɨɱɟɪɤɚɫɫɤ, 
ɘɊȽɌɍ, 2001. ɋ. 118-121. 
3. ɇɉ-031-01 ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɟɣɫɦɨɫɬɨɣɤɢɯ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ. 

Ɏɟɞɟɪɚɥɶɧɵɣ ɧɚɞɡɨɪ Ɋɨɫɫɢɢ ɩɨ ɹɞɟɪɧɨɣ ɢ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ (Ƚɨɫɚɬɨɦɧɚɞɡɨɪ Ɋɨɫɫɢɢ) Ɇ., 2005.  
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4. ȼɫɬɨɜɫɤɢɣ Ƚ.ȼ., Ʉɚɡɧɨɜɫɤɢɣ ɉ.ɋ., Ʉɚɡɧɨɜɫɤɢɣ Ⱥ.ɉ. ɋɩɟɤɬɪɚɥɶɧɵɣ 
ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɤɪɟɦɟɧɬɨɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ. Ɂɚɜɨɞɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ, 2008, 
74, №6, 55-62. 
5. ȼɫɬɨɜɫɤɢɣ Ƚ.ȼ., Ʉɚɡɧɨɜɫɤɢɣ ɉ.ɋ., Ʉɚɡɧɨɜɫɤɢɣ Ⱥ.ɉ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɚɫɩɟɤɬɵ ɨɰɟɧɤɢ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɩɨ ɞɚɧɧɵɦ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ 
ɉɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, 2008, N6, ɜ ɩɟɱɚɬɢ 
6. Ȼɢɪɛɪɚɟɪ Ⱥ.ɇ. Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ, ɋɉɛ, ɇɚɭɤɚ 
– 1998.  
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ɉɪɢɥɨɠɟɧɢɟ 1. ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  
 

 Оɛɨɪɭɞɨɜɚɧɢɟ Ɋɨɫɬɨɜɫɤɨɣ ȺЭɋ (ɬɢɩ ɪɟɚɤɬɨɪɚ ȼȼЭɊ-1000, ɜɫɟɝɨ 177 ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢя). 
 

 1. ɁȺɄɅɘɑȿɇɂȿ № ȺɄɐɒ 96.252 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɩɟɰɤɨɪɩɭɫɚ ɊɨȺɗɋ (18 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 2. ɁȺɄɅɘɑȿɇɂȿ № ȺɄɐɒ 96.254 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ 
ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ №1 ɊɨȺɗɋ (45 ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 3. ɁȺɄɅɘɑȿɇɂȿ № ȺɄɐɒ 96.246 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɢɡɟɥɶɧɨ-ɝɟɧɟɪɚɬɨɪɧɵɯ ɫɬɚɧɰɢɣ (ɊȾɗɋ) ɷɧɟɪɝɨɛɥɨɤɚ №1 
ɊɨȺɗɋ (34 ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 4. ɁȺɄɅɘɑȿɇɂȿ №ȺɄɐɒ 96.253 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ №1 ɊɨȺɗɋ (67 
ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 5. ɁȺɄɅɘɑȿɇɂȿ №ȺɄɐɒ 96.255 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ 
ɜɟɧɬɢɥɹɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ №1 ɊɨȺɗɋ (13 ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢɹ). 
 

 Оɛɨɪɭɞɨɜɚɧɢɟ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ȺЭɋ (ɬɢɩ ɪɟɚɤɬɨɪɚ ɊȻɆɄ-1000, ɜɫɟɝɨ 191 ɟɞɢɧɢɰɚ 
ɨɛɨɪɭɞɨɜɚɧɢя). 

 

 6. ɂɌɈȽɈȼɕɃ ɈɌɑȿɌ №4-76-03. Ɂɚɤɥɸɱɟɧɢɹ ɨ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ № 2 ɅȺɗɋ. (21 ɟɞɢɧɢɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 7. ɌȿɏɇɂɑȿɋɄȺə ɋɉɊȺȼɄȺ №1-05. Ɂɚɤɥɸɱɟɧɢɹ ɨ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ № 2 ɅȺɗɋ. (40 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 8. ɌȿɏɇɂɑȿɋɄȺə ɋɉɊȺȼɄȺ №3-38-03. «Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɢɫɬɟɦɚɦɢ ɛɥɨɤɚ №3 ɅȺɗɋ, ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ 
ɩɟɪɟɱɧɸ». (35 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 9. ɈɌɑȿɌ ɉɈ ɇɂɊ «ɉɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɥɨɤɚ №1 
ɅȺɗɋ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ». (18 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 10. ɌȿɏɇɂɑȿɋɄȺə ɋɉɊȺȼɄȺ №2-60-03 «Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɢɫɬɟɦɚɦɢ ɛɥɨɤɚ №2 ɅȺɗɋ, ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ 
ɩɟɪɟɱɧɸ». (47 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 11. ɂɌɈȽɈȼɕɃ ɈɌɑȿɌ №4-42-03 «Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ ɛɥɨɤɚ №3 ɅȺɗɋ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɩɟɪɟɱɧɸ». (30 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 
 

 Оɛɨɪɭɞɨɜɚɧɢɟ Ʉɚɥɢɧɢɧɫɤɨɣ ȺЭɋ (ɬɢɩ ɪɟɚɤɬɨɪɚ ȼȼЭɊ-1000, ɜɫɟɝɨ 35 ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢя). 
 

 12. ȺɇɇɈɌȺɐɂɈɇɇɕɃ ɈɌɑȿɌ №2-21 «Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɭɫɤɨɜɨɦ ɛɥɨɤɟ №3 ɄȺɗɋ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɩɟɪɟɱɧɸ». (13 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 
 

 13. ȺɇɇɈɌȺɐɂɈɇɇɕɃ ɈɌɑȿɌ №3-21 «Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɭɫɤɨɜɨɦ ɛɥɨɤɟ №3 ɄȺɗɋ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɩɟɪɟɱɧɸ». (22 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 
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 Ⱥɬɬɟɫɬɚɰɢя ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɧɚ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɶ . (ɜɫɟɝɨ 23 ɟɞɢɧɢɰɵ 
ɨɛɨɪɭɞɨɜɚɧɢя). 
 

 14. ɉɊɈɌɈɄɈɅ ȺɌɌȿɋɌȺɐɂɂ ɇȺ ɋȿɃɋɆɈɋɌɈɃɄɈɋɌɖ №299-03-07. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ ɬɪɟɯɮɚɡɧɵɟ ɫɭɯɢɟ ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ ɬɢɩɚ aTSE ɦɨɳɧɨɫɬɶɸ ɨɬ 
160 ɞɨ 2500 ɤȼȺ ɧɚ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ. (5 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 15. ɉɊɈɌɈɄɈɅ ȺɌɌȿɋɌȺɐɂɂ ɇȺ ɋȿɃɋɆɈɋɌɈɃɄɈɋɌɖ №148-03-07. ɉɨɞɫɬɚɧɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɬɧɵɟ ɦɨɳɧɨɫɬɶɸ ɞɨ 1600 ɤȼȺ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 10 ɤȼ ɞɥɹ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ. (5 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 16. ɉɊɈɌɈɄɈɅ ȺɌɌȿɋɌȺɐɂɂ ɇȺ ɋȿɃɋɆɈɋɌɈɃɄɈɋɌɖ №213-03-08. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɥɨɜɵɟ ɬɪɟɯɮɚɡɧɵɟ ɫɭɯɢɟ ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ ɬɢɩɚ aTSE ɦɨɳɧɨɫɬɶɸ ɨɬ 
63 ɞɨ 2500 ɤȼȺ ɧɚ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ. (5 ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 17. ɉɊɈɌɈɄɈɅ ȺɌɌȿɋɌȺɐɂɂ ɇȺ ɋȿɃɋɆɈɋɌɈɃɄɈɋɌɖ №113-03-08. ɉɨɞɫɬɚɧɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɬɧɵɟ 2ȻɄɌɉ ɦɨɳɧɨɫɬɶɸ ɞɨ 1600 ɤȼȺ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 10/0,4 
ɤȼ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɨɦ ɤɨɪɩɭɫɟ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɣ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ. (5 ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢɹ). 

 18. ɉɊɈɌɈɄɈɅ ȺɌɌȿɋɌȺɐɂɂ ɇȺ ɋȿɃɋɆɈɋɌɈɃɄɈɋɌɖ №126-03-08. Ʉɥɚɩɚɧɵ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɟɪɢɢ «Ɏɚɟɪ 1Ɇ». (3 ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ). 
 

 

 

ɉɪɢɥɨɠɟɧɢɟ 2. Ɍɢɩɵ ɨɛɨɪɭɞɨɜɚɧɢя ɢ ɨɛɨɡɧɚɱɟɧɢя ɨɫɟɣ. 
№ Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢя Эɫɤɢɡ Ɉɛɨɡɧɚɱɟɧɢɟ 
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Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ 
ɚɪɦɚɬɭɪɚ ɨɩɺɪɬɚɹ 

(ɜɟɧɬɢɥɢ, ɡɚɞɜɢɠɤɢ ɢ ɩɪ.) 
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Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ 
ɚɪɦɚɬɭɪɚ ɫɜɨɛɨɞɧɚɹ 
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3 

 

ȼɟɧɬɢɥɹɬɨɪɧɨɟ ɢ ɩɪɨɱɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ 
ɩɪɭɠɢɧɚɯ 

 

 

 

C 

 

 

4 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ 

 

 

D 

 

 

 

5 

ɋɨɫɭɞɵ ɜɟɪɬɢɤɚɥɶɧɨ 
ɫɬɨɹɳɢɟ ɧɚ ɛɚɥɤɚɯ 

(ɮɢɥɶɬɪɵ, ɦɨɧɠɸɫɵ, 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ) 

 

     
 

 

 

E 

 

 

 

 

 

6 

 

ȿɦɤɨɫɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɨɩɨɪɚɯ 
(ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, 

ɛɚɪɛɚɬɟɪɵ, ɫɟɩɚɪɚɬɨɪɵ, 
ɤɨɥɥɟɤɬɨɪɵ ɢ ɩɪ.) 

Кɨɧɫɬɪɭɤɬɢɜɧɚя ɫɯɟɦɚ ɛɚɪɛɚɬɟɪɚ

Рɢɫ. 2.9.1

ȼɟɫ ɛɚɪɛɚɬɟɪɚ ɫ ɜɨɞɨɣ - 258 ɬ

Ⱥ-Ⱥ Ȼ-Ȼ

Нɚ ɫɤɨɥɶɡящɢɯ ɨɩɨɪɚɯ ɡɚɥɨɠɟɧɨ 
ɩɨ 6 ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ

 

 

 

 

 

F 

 

 

 

7 

 

ɋɨɫɭɞɵ ɜɟɪɬɢɤɚɥɶɧɨ 
ɫɬɨɹɳɢɟ ɧɚ ɨɩɨɪɚɯ 

(ɮɢɥɶɬɪɵ, ɛɚɤɢ ɢ ɩɪ.) 

 

 

 

G 

 

 

8 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ 
ɠɟɫɬɤɨɦ ɨɫɧɨɜɚɧɢɢ 

(ɧɚɫɨɫɵ, ɤɨɦɩɪɟɫɫɨɪɵ, 
ɤɨɧɞɟɧɫɚɬɨɪɵ ɢ ɩɪ.) 

23202770

6380

+21,6 ì

Í àñî ñ
Ýëåêòðî äâèãàòåëü

Áî ëò Ì 20 (4 ø ò.)Áî ëò Ì 48 (4 ø ò.)
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Ƚɨɪɢɡɨɧɬɚɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɨɟ 

ɟɦɤɨɫɬɧɨɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɛɚɥɤɚɯ 

 

 

 

 

I 
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ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ (ɲɤɚɮɵ, 
ɳɢɬɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪ.) 

 

 

 

J 

 

Ⱦɥɹ ɜɫɟɯ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɨɫɶ OZ ɜɫɟɝɞɚ ɧɚɩɪɚɜɥɟɧɚ ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ, ɨɫɶ OX 

ɜɞɨɥɶ ɨɫɢ ɫɢɦɦɟɬɪɢɢ, ɨɫɶ OY, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɨɪɦɚɥɶɧɨ ɨɫɢ OX. Ʉɪɨɦɟ ɫɥɭɱɚɟɜ G ɢ E, 

ɨɫɶ ɫɢɦɦɟɬɪɢɢ – ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɫɶ OZ.  

 

ɉɪɢɥɨɠɟɧɢɟ 3. ɋɬɚɬɢɫɬɢɤɚ ɡɧɚɱɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ δ 

(ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ) ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ (ɦɟɧɟɟ 33 Ƚɰ) ɢ ɜ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ (ɛɨɥɟɟ 33 Ƚɰ) ɨɛɥɚɫɬяɯ  ɜ ɞɢɚɩɚɡɨɧɚɯ ɨɬ 0.5% ɞɨ 2%; ɨɬ2% ɞɨ 5%, 
ɨɬ 5% ɢ ɛɨɥɟɟ. 

№ 
ɢɫɬɨɱɧɢɤɚ 

ɇɢɡɤɨ-ɱɚɫɬɨɬɧɚя ɨɛɥɚɫɬɶ (< 33 Гц) ȼɵɫɨɤɨ-ɱɚɫɬɨɬɧɚя ɨɛɥɚɫɬɶ (> 33 Гц) 

Кɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢя, N 

δ≤0.02 0.02<δ≤0.05 δ>0.05 δ≤0.02 0.02<δ≤0.05 δ>0.05 

1 0 4 10 0 2 1 

2 12 19 6 2 0 0 

3 0 4 10 5 3 10 

4 8 12 4 31 3 0 

5 2 6 2 2 1 0 

6 6 5 1 0 3 6 

7 12 24 12 0 1 1 

8 17 16 0 2 0 0 

9 10 6 0 0 2 1 

10 11 32 4 0 0 0 

11 19 10 0 1 0 0 

12 8 1 1 0 2 1 

13 11 12 0 0 0 0 

14 4 1 0 0 0 0 

15 2 3 0 0 0 0 

16 4 1 0 0 0 0 

17 3 2 0 0 0 0 

18 0 0 2 1 0 0 

ȼɫɟɝɨ: 129 158 52 44 13 20 
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Ɋɢɫ.1. ɋɯɟɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɭɫɤɨɪɟɧɢɹ (ɜ ɟɞɢɧɢɰɚɯ g), 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɧɚɢɦɟɧɶɲɟɣ ɫɨɛɫɬɜɟɧɧɨɣ ɱɚɫɬɨɬɨɣ 8,8 Ƚɰ ɢ ɪɚɡɥɢɱɧɵɦɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɞɟɤɪɟɦɟɧɬɚɦɢ =2, 5, 10%. ȼɟɥɢɱɢɧɵ ɫɨɛɫɬɜɟɧɧɨɣ 
ɱɚɫɬɨɬɵ ɢ ɞɟɤɪɟɦɟɧɬɚ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɜɵɛɨɪ ɪɚɫɱɟɬɧɨɣ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ. 

 
 

 
Ɋɢɫ.2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɩɨ ɜɫɟɦ 

ɬɢɩɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɫɟɦ ɧɚɩɪɚɜɥɟɧɢɹɦ.  
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 ɚ ɛ 
 

Ɋɢɫ.3. ɚ) ɉɪɢɦɟɪ ɜɵɱɢɫɥɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɫɬɢɧɧɨɝɨ ɞɟɤɪɟɦɟɧɬɚ   ɨɬ ɡɧɚɱɟɧɢɹ w, 
ɜɵɱɢɫɥɟɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (1) Д3], , ɛ)  - ɡɚɜɢɫɢɦɨɫɬɶ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ (6 Ƚɰ) 
ɦɨɞɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɜɵɱɢɫɥɟɧɧɵɯ ɫɩɟɤɬɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (1) (ɪɨɦɛɵ), ɦɟɬɨɞɨɦ ɫɝɥɚɠɢɜɚɧɢɹ Д3,4] (ɤɜɚɞɪɚɬɵ) ɢ ɦɟɬɨɞɨɦ ɨɝɢɛɚɸɳɟɣ Д4] 
(ɬɪɟɭɝɨɥɶɧɢɤɢ).  
 

ɚ ɛ 

ɜ ɥ 
Ɋɢɫ.4. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɟɤɪɟɦɟɧɬɨɜ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɫɟɯ 
ɧɚɩɪɚɜɥɟɧɢɣ: ɚ) ɛɟɡ ɩɨɩɪɚɜɨɤ, ɛ) ɫ ɩɨɩɪɚɜɤɨɣ ɧɚ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɡɚɜɵɲɟɧɢɟ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ, ɜ) ɫ ɩɨɩɪɚɜɤɨɣ «ɧɚ ɦɚɥɨɫɬɶ», ɝ) ɫ ɨɛɨɢɦɢ ɩɨɩɪɚɜɤɚɦɢ. Ⱦɨɥɢ 
ɞɟɤɪɟɦɟɧɬɨɜ ɧɢɠɟ 2% ɫɨɫɬɚɜɥɹɸɬ 12, 36, 11 ɢ  35 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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ɚ ɛ 

 
Ɋɢɫ.5. Ɋɚɫɩɪɟɞɟɥɟɧɢɹ ɞɟɤɪɟɦɟɧɬɨɜ ɤɨɥɟɛɚɧɢɣ ɫ ɭɱɟɬɨɦ  ɨɛɟɢɯ ɩɨɩɪɚɜɨɤ: ɚ) ɞɥɹ 
ɬɢɩɨɜ E ɢ G ɩɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ Z, ɛ) ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ, ɤɪɨɦɟ E ɢ G, ɩɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ 
X, ɜ) ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ, ɤɪɨɦɟ E ɢ G, ɩɨ ɨɫɢ Y. Ⱦɨɥɢ ɞɟɤɪɟɦɟɧɬɨɜ ɧɢɠɟ 2% 
ɫɨɫɬɚɜɥɹɸɬ 29, 36, ɢ 40 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.   


