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ɊȿɎȿɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɣ №7 ɝ. Ⱦɭ-
ɞɢɧɤɚ ɫ ɩɟɪɟɜɨɞɨɦ ɧɚ ɦɢɧɢ-Ɍɗɐ» ɜɵɩɨɥɧɟɧɚ ɧɚ 4 ɥɢɫɬɚɯ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɢ 51 
ɫɬɪɚɧɢɰɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 

ɌɍɊȻɂɇȺ ɋ ɉɊɈɌɂȼɈȾȺȼɅȿɇɂȿɆ, ɊȿȾɍɄɐɂɈɇɇɈ-ɈɏɅȺȾɂ-
ɌȿɅɖɇȺə ɍɋɌȺɇɈȼɄȺ, Ɇɂɇɂ-Ɍɗɐ, ɊȿɄɈɇɋɌɊɍɄɐɂɂə, ɉɊɈɂɁȼɈȾ-
ɋɌȼȿɇɇɈ-ɈɌɈɉɂɌȿɅɖɇȺə ɄɈɌȿɅɖɇȺə 

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɟɥɶɧɨɣ №7 ɉɌɗɋ ɈȺɈ «ɇɨɪɢɥɶɫɤɨ-
Ɍɚɣɦɵɪɫɤɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ» ɫ ɩɟɪɟɜɨɞɨɦ ɟɟ ɜ ɦɢɧɢ-Ɍɗɐ. 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ: 
1 ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɫɨɜ-
ɦɟɫɬɧɨ ɫ ɪɟɞɭɤɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ;  

2 ɜɵɛɨɪ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɝɟɧɟɪɚɬɨɪɨɦ; 
3 ɪɚɫɱɟɬ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɨɚɝɪɟɝɚɬɚ; 
4 ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɨɜ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨ-

ɟɤɬɚ ɱɟɪɟɡ NPV ɢ DPI. 
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ȼȼȿȾȿɇɂȿ 

Ɉɛɴɟɤɬɨɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɤɨɬɟɥɶɧɚɹ №7 ɜ 
ɝɨɪɨɞɟ Ⱦɭɞɢɧɤɚ. 

Ƚɨɪɨɞ Ⱦɭɞɢɧɤɚ ɹɜɥɹɟɬɫɹ ɝɨɪɨɞɫɤɢɦ ɩɨɫɟɥɟɧɢɟɦ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɰɟɧ-
ɬɪɨɦ Ɍɚɣɦɵɪɫɤɨɝɨ Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɝɨ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɤɪɚɟɜɨɝɨ ɰɟɧɬɪɚ, ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɞɨ Ⱦɭɞɢɧɤɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ ɱɟɦ 2 500 ɤɦ. 
ɋ ɰɟɧɬɪɨɦ ɢ ɞɪɭɝɢɦɢ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ɤɪɚɹ ɝɨɪɨɞ ɫɜɹɡɚɧ ɥɟɬɨɦ ɪɟɱɧɵɦ, ɚ 
ɜ ɬɟɱɟɧɢɟ ɤɪɭɝɥɨɝɨ ɝɨɞɚ — ɜɨɡɞɭɲɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ⱦɭɞɢɧɤɚ — ɦɨɪɫɤɨɣ ɩɨɪɬ ɜ 
ɧɢɡɨɜɶɹɯ ȿɧɢɫɟɹ, ɫɚɦɵɣ ɫɟɜɟɪɧɵɣ ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɦɨɪɫɤɨɣ ɩɨɪɬ ɜ Ɋɨɫɫɢɢ ɢ 
ɤɪɭɩɧɟɣɲɢɣ ɜ ɋɢɛɢɪɢ. Ʉɪɭɝɥɨɝɨɞɢɱɧɨ ɫɜɹɡɚɧ ɦɨɪɫɤɢɦ ɫɨɨɛɳɟɧɢɟɦ ɫ Ⱥɪɯɚɧ-
ɝɟɥɶɫɤɨɦ ɢ Ɇɭɪɦɚɧɫɤɨɦ, ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɧɚɜɢɝɚɰɢɢ — ɪɟɱɧɵɦ ɫɨɨɛɳɟɧɢɟɦ ɫ 
Ʉɪɚɫɧɨɹɪɫɤɨɦ ɢ Ⱦɢɤɫɨɧɨɦ. ɋɚɦɚɹ ɫɟɜɟɪɧɚɹ ɜ ɦɢɪɟ ɠɟɥɟɡɧɚɹ ɞɨɪɨɝɚ ɢ ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɟ ɲɨɫɫɟ ɫɜɹɡɵɜɚɸɬ Ⱦɭɞɢɧɤɭ ɫ ɚɷɪɨɩɨɪɬɨɦ ɇɨɪɢɥɶɫɤ (44 ɤɦ) ɢ ɝɨɪɨɞɨɦ 
ɇɨɪɢɥɶɫɤ (96 ɤɦ). ɉɨ ɝɨɪɨɞɭ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ ɚɜɬɨɛɭɫɧɵɟ ɩɟɪɟɜɨɡɤɢ. 

Ƚɨɪɨɞ Ⱦɭɞɢɧɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɣɨɧɚɦ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. Ʉɥɢɦɚɬ ɡɞɟɫɶ ɫɭɪɨ-
ɜɵɣ, ɫɭɛɚɪɤɬɢɱɟɫɤɢɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ − 9,4 °C. Ɂɢɦɚ ɞɨɥ-
ɝɚɹ, ɦɨɪɨɡɵ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ − 50 °C ɢ ɧɢɠɟ. Ʌɟɬɨ ɩɪɨɯɥɚɞɧɨɟ, ɯɨɬɹ ɜ ɨɬɞɟɥɶɧɵɟ 
ɝɨɞɵ ɜɨɡɦɨɠɧɵ ɬɟɦɩɟɪɚɬɭɪɵ 30 °C ɢ ɛɨɥɟɟ. 

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ Ⱦɭɞɢɧɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɬ ɲɟɫɬɢ ɢɫɬɨɱɧɢɤɨɜ: ɤɨɬɟɥɶɧɵɯ № 6, 7, «Ⱦɭɤɥɚ» ɢ ȻɆɄ ɉɌɗɋ ɈȺɈ «ɇɨɪɢɥɶ-
ɫɤɨ-Ɍɚɣɦɵɪɫɤɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ», ɤɨɬɟɥɶɧɨɣ ɈȺɈ «Ɍɚɣɦɵɪɝɟɨɮɢ-
ɡɢɤɚ» ɢ ɤɨɬɟɥɶɧɨɣ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ʉɨɬɟɥɶɧɵɟ № 6, «Ⱦɭɤɥɚ», ȻɆɄ, ɤɨ-
ɬɟɥɶɧɚɹ ɈȺɈ «Ɍɚɣɦɵɪɝɟɨɮɢɡɢɤɚ» ɢ ɤɨɬɟɥɶɧɚɹ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜ-
ɥɹɸɬ ɨɬɩɭɫɤ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɧɟ ɜɯɨɞɹɬ ɜ ɫɢ-
ɫɬɟɦɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɢ ɨɛɴɟɤɬɨɜ ɫɨɰɤɭɥɶɬɛɵɬɚ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɝɨɪɨɞɚ Ⱦɭɞɢɧɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɉɌɗɋ ɈȺɈ «ɇɨɪɢɥɶ-
ɫɤɨ-Ɍɚɣɦɵɪɫɤɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ», ɩɪɢɧɢɦɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨ ɞɜɭɦ 
ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢɡ ɝɨɪɨɞɚ ɇɨɪɢɥɶɫɤɚ ɧɚ 3 ɩɨɧɢɡɢɬɟɥɶɧɵɟ ɩɨɞɫɬɚɧɰɢɢ 
ɧɚɩɪɹɠɟɧɢɟɦ (110 ɤȼ / 6 ɤȼ). 

ȼ 2015 ɝɨɞɭ ɩɪɨɢɡɨɲɥɚ ɚɜɚɪɢɹ: ɢɡ-ɡɚ ɫɢɥɶɧɨɝɨ ɜɟɬɪɚ ɨɛɨɪɜɚɥɨ Ʌɗɉ, ɢɞɭ-
ɳɢɟ ɨɬ ɝɨɪɨɞɚ ɇɨɪɢɥɶɫɤ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɜɚɸɬ Ⱦɭɞɢɧɤɭ ɢ ɤɨɬɟɥɶ-
ɧɵɟ ɝɨɪɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ. ɂɡ-ɡɚ ɷɬɨɣ ɚɜɚɪɢɢ ɜɟɫɶ ɝɨɪɨɞ ɨɫɬɚɥɫɹ ɛɟɡ ɬɟɩɥɚ, ɝɨ-
ɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɇɟɫɬɧɵɟ ɜɥɚɫɬɢ, ɜ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɚ, ɩɨɞɤɥɸɱɢɥɢ ɉȺɗɋ – 2500 (ɩɟɪɟɞɜɢɠɧɚɹ ɝɚɡɨɬɭɪɛɢɧɧɚɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɟɡɟɪɜ – ɞɢɡɟɥɶ-ɷɥɟɤɬɪɨɯɨɞ «Ⱥɜɪɚɚɦɢɣ Ɂɚɜɟ-
ɧɹɝɢɧ». ɗɬɨɬ ɩɪɟɰɟɞɟɧɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɝɨɪɨɞɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ ɧɚɞɟɠ-
ɧɨɫɬɶ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɟɥɶɧɨɣ №7 ɉɌɗɋ ɈȺɈ «ɇɨ-
ɪɢɥɶɫɤɨ-Ɍɚɣɦɵɪɫɤɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦɩɚɧɢɹ» ɫ ɩɟɪɟɜɨɞɨɦ ɟɟ ɜ ɦɢɧɢ-Ɍɗɐ. ɗɬɨ 
ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɛɥɚɝɨɞɚɪɹ ɩɨ-
ɩɭɬɧɨɣ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɚ ɬɚɤɠɟ ɭɥɭɱɲɟɧɢɸ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ.  
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɟɣ 
Ɋɨɫɫɢɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ. ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɞɨɤɭɦɟɧɬɭ, ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɨɪɢɟɧɬɢɪɨɜ ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɷɧɟɪ-
ɝɟɬɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɨɧɨɦɢɤɢ. 

Ɂɚɞɚɱɚɦɢ ɪɚɛɨɬɵ ɜ ɫɜɹɡɢ ɫ ɭɤɚɡɚɧɧɨɣ ɰɟɥɶɸ ɹɜɥɹɸɬɫɹ: 
 ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɤɨɬɟɥɶɧɨɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɩɚɪɨɜɨɦɭ 

ɤɨɧɬɭɪɭ ɬɭɪɛɢɧɵ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ; 
 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɬɨɬɢɩɚ. 
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1 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

1.1 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɨɬɟɥɶɧɚɹ №7 ɜ ɝ. Ⱦɭɞɢɧɤɚ 

Ʉɨɬɟɥɶɧɚɹ № 7 ɉɌɗɋ ɈȺɈ «ɇɨɪɢɥɶɫɤɨ-Ɍɚɣɦɵɪɫɤɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɤɨɦ-
ɩɚɧɢɹ» ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɦɨɳɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ Ⱦɭ-
ɞɢɧɤɢ. 

Ɉɛɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɟɥɶɧɨɣ 206,6 Ƚɤɚɥ/ɱ. Ɉɫɧɨɜɧɨɟ ɬɨɩ-
ɥɢɜɨ – ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɦɟɬɚɧ, ɚɜɚɪɢɣɧɨɟ ɬɨɩɥɢɜɨ – ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ȾȺ.  

Ɂɨɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɤɨɬɟɥɶɧɨɣ №7 
ɨɯɜɚɬɵɜɚɟɬ 100 % ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɝɨ ɠɢɥɨɝɨ ɮɨɧɞɚ, ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɝɨɪɨɞɚ Ⱦɭɞɢɧɤɚ. 

ɉɟɪɜɵɟ ɤɨɬɥɨɚɝɪɟɝɚɬɵ ɤɨɬɟɥɶɧɨɣ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1962 
ɝɨɞɭ. ȼ 1975 ɝɨɞɭ ɤɨɬɟɥɶɧɚɹ ɛɵɥɚ ɩɟɪɟɜɟɞɟɧɚ ɧɚ ɝɚɡ, ɜ ɷɬɨ ɠɟ ɜɪɟɦɹ ɧɚɱɢɧɚɟɬɫɹ 
ɡɚɦɟɧɚ ɦɚɥɨɦɨɳɧɵɯ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɧɚ ɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɨɞɨɝɪɟɣɧɵɟ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɟɬɵɪɟ ɜɨɞɨ-
ɝɪɟɣɧɵɯ ɤɨɬɥɚ ɦɚɪɤɢ Ʉȼ-ȽɆ 30-150 ɦɨɳɧɨɫɬɶɸ 34,8 Ɇɜɬ (30 Ƚɤɚɥ/ɱ) ɤɚɠɞɵɣ ɢ 
ɩɹɬɶ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɦɚɪɤɢ ȾɄȼɊ 20/13 ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20 ɬ/ɱ ɩɚɪɚ ɤɚɠ-
ɞɵɣ. ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɩɨɞɚ-
ɟɬɫɹ ɧɚ ɪɟɞɭɤɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɫ 13 ɤȽɫ/ɫɦ2 ɞɨ 6 ɤȽɫ/ɫɦ2, ɩɨɫɥɟ ɱɟɝɨ ɩɚɪ ɩɨɞɚɟɬɫɹ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 
ɫɟɬɟɜɨɣ ɜɨɞɵ ɉɋȼ 200-7-15 −3 ɲɬ., ɝɞɟ ɨɬɞɚɟɬ ɬɟɩɥɨ ɫɟɬɟɜɨɣ ɜɨɞɟ.  

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɤɨɬɟɥɶɧɨɣ № 7 ɜɟɞɟɬɫɹ ɩɨ 5 ɥɭɱɚɦ ɦɚ-
ɝɢɫɬɪɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ. ɉɨ ɥɭɱɚɦ №1 (Ⱦɭ400), №2 (Ⱦɭ500), №3 (Ⱦɭ400) 
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ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɩɨɞɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ 
ɡɨɧɟ ɩɪɟɞɩɪɢɹɬɢɣ ɁɎ ɈȺɈ «ȽɆɄ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ». Ʌɭɱɢ №4 (Ⱦɭ400) ɢ №5 
(Ⱦɭ600) ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɬɟɩɥɚ ɜ ɠɢɥɵɟ ɪɚɣɨɧɵ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ 
ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ – ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 105-70ºɋ, 115-70ºɋ. 

1.2 Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢя ɤɨɬɟɥɶɧɨɣ №7 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɜ ȾɄȼɊ 20/13 ɢ Ʉȼ-ȽɆ 30-150 ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ 1.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ȾɄȼɊ 20/13 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 
Ɍɢɩ ɚɝɪɟɝɚɬɚ ɉɚɪɨɜɨɣ ɤɨɬɟɥ 
ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 20 
Ɍɨɩɥɢɜɨ Ƚɚɡ ɢɥɢ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ, Ɇɉɚ 1,3 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ, °ɋ 200 
ɄɉȾ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ / ɦɚɡɭɬ), % 92 / 90 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ / ɦɚɡɭɬ), ɦ3/ɱ / ɤɝ/ɱ 1840 / 1400 

 
Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ Ʉȼ-ȽɆ 30-150 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 
Ɍɢɩ ɚɝɪɟɝɚɬɚ ȼɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ 
ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, Ƚɤɚɥ/ɱ 30 
Ɍɨɩɥɢɜɨ Ƚɚɡ ɢɥɢ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ 
Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ, Ɇɉɚ 2,5 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ / ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ, °ɋ 70 / 150 
ɄɉȾ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ / ɦɚɡɭɬ), % 91 / 90 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ / ɦɚɡɭɬ), ɦ3/ɱ / ɤɝ/ɱ 4360 / 3580 

 
ɇɚ ɨɛɴɟɤɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 2 ɪɟɞɭɤɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɦɚɪɤɢ Ɋɍ 40-13/7 ɢ 

ɨɞɧɚ ɭɫɬɚɧɨɜɤɚ Ɋɍ-60-13/7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1.3. 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɋɍ 40-13/7 ɢ Ɋɍ 60-13/70 

Ɇɚɪɤɚ 

ɉɪɨɢɡɜɨ-
ɞɢɬɟɥɶ-
ɧɨɫɬɶ G, 

ɬ/ɱ 

Ⱦɚɜɥɟɧɢɟ 
ɨɫɬɪɨɝɨ 
ɩɚɪɚ P1, 

Ɇɉɚ 

Ⱦɚɜɥɟɧɢɟ ɪɟ-
ɞɭɰɢɪɨɜɚɧ-

ɧɨɝɨ ɩɚɪɚ P2, 
Ɇɉɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɨɫɬɪɨɝɨ ɩɚɪɚ 

t1, °ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɪɟɞɭɰɢɪɨ-

ɜɚɧɧɨɝɨ ɩɚɪɚ 
t2, °ɋ 

Ⱦɚɜɥɟɧɢɟ 
ɨɯɥɚɠɞɚɸ-
ɳɟɣ ɜɨɞɵ 
ɩɪɢ t=104 
°ɋ, Ɇɉɚ 

Ɋɍ-40-
13/7 

40 1,3 0,7 200 165 2 

Ɋɍ-60-
13/7 

60 1,3 0,7 200 165 2 
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ɉɨɫɥɟ Ɋɍ ɩɚɪ ɩɨɞɚɟɬɫɹ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɉɋȼ-200-7-15, ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

Ɍɚɛɥɢɰɚ 1.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɋȼ-200-7-15 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 
ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, ɦ2 200 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ:  

ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ, Ɇɉɚ 0,69 
ɜɨɞɵ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, Ɇɉɚ 1,47 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ, °ɋ 400 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ:  

ɧɚ ɜɯɨɞɟ, °ɋ 70 
ɧɚ ɜɵɯɨɞɟ, °ɋ 150 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɬ/ɱ 400 
Ɋɚɫɱɟɬɧɚɹ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, Ɇȼɬ 37,2 
Ʉɨɥɢɱɟɫɬɜɨ ɯɨɞɨɜ ɫɟɬɟɜɨɣ ɜɨɞɵ 4 

 

1.3 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢя 

1.3.1 ɉɪɟɢɦɭɳɟɫɬɜɚ ɡɚɦɟɧɵ Ɋɍ ɧɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɬɭɪɛɨɚɝɪɟɝɚɬ 

Ɂɚɦɟɧɚ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɤɨɬɟɥɶɧɵɯ ɧɚ ɷɧɟɪɝɨɫɛɟ-
ɪɟɝɚɸɳɭɸ ɬɭɪɛɢɧɭ – ɷɬɨ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɟ ɦɟɪɨɩɪɢɹɬɢɟ. ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ 
ɩɚɪɨɜɚɹ ɬɭɪɛɢɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ. 

ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ ɬɭɪɛɢɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɩɨɣɞɟɬ ɧɚ 
ɩɨɤɪɵɬɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɦɨɞɟɪɧɢ-
ɡɢɪɨɜɚɧɧɨɣ ɤɨɬɟɥɶɧɨɣ ɩɪɨɞɨɥɠɚɟɬ ɨɫɬɚɜɚɬɶɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ, ɚ ɷɥɟɤɬɪɨ-
ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɩɨɥɟɡɧɵɦ ɫɨɩɭɬɫɬɜɭɸɳɢɦ ɩɪɨɞɭɤɬɨɦ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɭɥɭɱɲɚɸɳɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ.  

1.3.2 ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɫɨɜɦɟɫɬɧɨ ɫ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ ɬɭɪɛɢɧɨɣ 

1.3.2.1 Ɋɍ ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɬɭɪɛɢɧɚ ɪɚɛɨɬɚɸɬ ɜ ɩɚɪɚɥɥɟɥɶ 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɛɨɬɚɟɬ ɬɭɪɛɢɧɚ, ɚ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ Ɋɍ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɡɟɪɜɟ. Ɍɭɪɛɢɧɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ Ɋɍ, 
ɫɧɢɠɚɹ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ, ɢ ɩɨɩɭɬɧɨ ɜɵɪɚɛɚɬɵɜɚɹ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. ɉɚɪɚ-
ɦɟɬɪɵ ɩɚɪɚ ɩɨɫɥɟ ɬɭɪɛɢɧɵ ɡɚɞɚɸɬɫɹ ɬɚɤɢɦɢ ɠɟ, ɤɚɤ ɢ ɩɨɫɥɟ ɪɟɞɭɤɰɢɨɧɧɨɣ ɭɫɬɚ-
ɧɨɜɤɢ. 

1.3.2.2 ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɬɭɪɛɢɧɚ ɤɚɤ ɡɚɦɟɧɚ Ɋɍ 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɬɚɤɢɯ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɭɸ ɬɭɪɛɢɧɭ ɩɚɪ ɛɭɞɟɬ ɫɪɚɛɚɬɵɜɚɬɶɫɹ ɨɬ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
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ɧɚ ɤɨɬɥɚɯ ɞɨ ɞɚɜɥɟɧɢɹ, ɧɭɠɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɸ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɟɫɩɨɥɟɡɧɨ ɬɟɪɹɟ-
ɦɵɣ ɞɨ ɷɬɨɝɨ ɩɨɬɟɧɰɢɚɥ ɩɚɪɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɦɚɥɨɡɚɬɪɚɬ-
ɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɩɨɤɪɵɜɚɟɬ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɣ. 

1.3.3 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɋɍ ɫɨɜɦɟɫɬɧɨ ɫ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ 
ɬɭɪɛɢɧɨɣ 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɨɣ Ɋɍ ɢ ɬɭɪɛɨ-
ɚɝɪɟɝɚɬɚ, ɬɚɤ ɤɚɤ ɬɚɤɨɣ ɜɚɪɢɚɧɬ ɦɟɧɟɟ ɡɚɬɪɚɬɧɵɣ ɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵɣ. ȼ ɫɥɭɱɚɟ 
ɨɫɬɚɧɨɜɚ ɧɚ ɩɥɚɧɨɜɵɣ ɢɥɢ ɚɜɚɪɢɣɧɵɣ ɪɟɦɨɧɬ, ɢɥɢ ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ ɬɭɪɛɢɧɵ, 
ɩɚɪ ɛɭɞɟɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɜ Ɋɍ ɩɨ ɫɬɚɪɨɣ ɫɯɟɦɟ.  

1.3.4 ȼɵɛɨɪ ɬɭɪɛɨɚɝɪɟɝɚɬɚ 

ɉɚɪ ɫ 5 ɤɨɬɥɨɜ ȾɄȼɊ 20/13 ɩɨɫɬɭɩɚɟɬ ɜ 2 ɪɟɞɭɤɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ Ɋɍ 40-
13/7 ɢ ɨɞɧɭ ɭɫɬɚɧɨɜɤɭ Ɋɍ-60-13/7 ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ: 200°ɋ 
ɞɚɜɥɟɧɢɟ ɩɚɪɚ: 1,3 Ɇɉɚ 
ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɩɚɪɚ: 100 ɬ/ɱ 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɭɪɛɨɚɝɪɟɝɚɬ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɚɤɢɟ ɠɟ ɩɚɪɚɦɟɬɪɵ. Ⱦɥɹ ɫɧɢ-
ɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɜɵɛɢɪɚɟɬɫɹ ɬɭɪɛɢɧɚ ɫ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ, 
ɬɚɤ ɤɚɤ ɤ ɧɟɣ ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɬɨ-
ɢɦɨɫɬɶ. Ⱦɥɹ ɩɪɨɟɤɬɚ ɬɚɤɚɹ ɬɭɪɛɢɧɚ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ:  

 ɩɚɪɨɜɵɟ ɤɨɬɥɵ ɪɚɛɨɬɚɸɬ ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɫ ɨɫɬɚɧɨɜɚɦɢ ɞɜɭɯ ɢɡ ɩɹɬɢ ɤɨɬ-
ɥɨɜ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ; 

 ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɣ ɧɚ ɩɚɪɨɜɵɯ ɤɨɬɥɚɯ, ɧɟɨɛɯɨɞɢɦ ɤɪɭɝɥɨ-
ɝɨɞɢɱɧɨ. 

Ɍɭɪɛɨɚɝɪɟɝɚɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɛɴɟɤɬ ɫ ɰɟɥɶɸ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪ-
ɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɬɭɪɛɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɧɟɛɨɥɶɲɨɣ ɦɨɳ-
ɧɨɫɬɢ.  

ɉɨɞ ɡɚɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɬɨɬɢɩ ɬɭɪɛɢɧɵ. ɗɬɨ ɬɭɪɛɢɧɚ Ɋ-3-
1,33/0,6 ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈɈɈ «ɘɬɪɨɧ – ɉɚɪɨɜɵɟ ɬɭɪɛɢɧɵ». ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɪɨɬɨɬɢɩɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.5. 

Ɍɚɛɥɢɰɚ 1.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɋ-3-1,33/0,6 

Ɇɨɞɟɥɶ 
ɇɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ 

ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɇɨɦɢɧɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɩɚɪɚ 

ɉɪɨɬɢɜɨɞɚɜɥɟɧɢɟ 

Ⱦɚɜɥɟɧɢɟ 
Ɍɟɦɩɟɪɚ-

ɬɭɪɚ 
ɤȼɬ Ɇɉɚ °ɋ ɬ/ɱ Ɇɉɚ 

Ɋ-3-1,33/0,6 3000 1,3 200 108 0,6 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɷɬɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 1.6. 
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Ɍɚɛɥɢɰɚ 1.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ Ɍ2-4-2 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ 
Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 4000 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (cos φ) 0.8 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 6300 
ɄɉȾ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ, % 96 
Ɍɢɩ ɜɨɡɛɭɞɢɬɟɥɹ ȼɌ-50-3000 
Ɍɢɩ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ ȼɈɉ-3 
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2 Ɉɫɧɨɜɧɚя ɱɚɫɬɶ 

2.1 Ɋɚɫɱɟɬ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɋ-3-1,33/0,6 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɜɵɛɢɪɚɟɬɫɹ ɨɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɞɜɭɯɜɟɧɟɱɧɚɹ ɩɚɪɨɜɚɹ 
ɬɭɪɛɢɧɚ ɫ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ Ɋ-3-1,33/0,6 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ɘɬɪɨɧ – ɉɚɪɨɜɵɟ 
ɬɭɪɛɢɧɵ». 

Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɉɪɨɬɨɬɢɩ ɬɭɪɛɢɧɵ Ɋ-3-1,33/0,6 
ɇɨɦɢɧɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ Nɧ, Ɇȼɬ 3 
Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ P0, ɛɚɪ 13 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ t0, °C 200 
Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ Pɤ, ɛɚɪ 6 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n, ɨɛ/ɦɢɧ 3000 

 
2.1.1 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ 

2.1.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ 
ɪɚɫɯɨɞɚ ɩɚɪɚ 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɞɪɨɫɫɟɥɶɧɨɟ ɩɚɪɨɪɚɫɩɪɟɞɟɧɢɟ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭ-
ɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɦɨɳ-
ɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɬɭɪɛɢɧɵ. ɗɤɨɧɨɦɢ-
ɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɬɭɪɛɢɧɵ.  

Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜɫɟɣ ɬɭɪɛɢɧɵ ɇ0, ɤȾɠ/ɤɝ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ Ɋ0, t0 ɢ Ɋk ɨɬ ɬɨɱɤɢ А0 ɞɨ Аɤt (ɪɢɫ.2.1): ܪ଴ = 𝑖଴ − 𝑖௞𝑡, (2.1) 

ɝɞɟ 𝑖଴ = ʹͺͲ͹,͸͹ͷ – ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ, ɤȾɠ/ɤɝ, 
 𝑖௞𝑡 = ʹ͸͸͸,ʹͲͶ – ɷɧɬɚɥɶɩɢɹ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ ɩɪɢ ɢɡɨɷɧɬɪɨɩ-
ɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ, ɤȾɠ/ɤɝ. ܪ଴ = ʹͺͲ͹,͸͹ͷ − ʹ͸͸͸,ʹͲͶ = ͳͶͳ,Ͷ͹ͳ 

Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ ɫɨɩɥɚɦɢ ɫɬɭɩɟɧɢ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɫɬɨɩɨɪɧɨɦ ɢ ɪɟɝɭɥɢɪɭ-
ɸɳɢɯ ɤɥɚɩɚɧɚɯ, ɛɚɪ: 𝑃଴′ = 𝑃଴ ∙ ሺͲ,ͻͷ ÷ Ͳ,ͻ͹ሻ, (2.2) 

ɝɞɟ 𝑃଴ = ͳ͵ – ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ, ɛɚɪ (ɫɦ. ɬɚɛɥɢɰɭ 2.1). 𝑃଴′ = ͳ͵ ∙ Ͳ,ͻͷ = ͳʹ,͸Ͷ 



12 
 

Ⱦɚɜɥɟɧɢɟ ɡɚ ɩɨɫɥɟɞɧɟɣ ɫɬɭɩɟɧɶɸ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɜɵɯɥɨɩɧɨɦ ɩɚɬɪɭɛɤɟ, 
ɛɚɪ: 𝑃′ = 𝑃 ∙ [ͳ + ߣ ∙ ቀ஼˅˒ଵ଴଴ቁଶ], (2.3) 

ɝɞɟ 𝑃 = ͸ – ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ, ɛɚɪ (ɫɦ. ɬɚɛɥɢɰɭ 2.1); 
ߣ  = Ͳ,Ͳͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɜ ɩɚɬɪɭɛɤɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɦɟɬɨɞɢɱɟ-
ɫɤɨɦɭ ɩɨɫɨɛɢɸ [1]; 
˒˅ܥ  = ͷͲ – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɜɵɯɥɨɩɧɨɦ ɩɚɬɪɭɛɤɟ. 𝑃′ = ͸ ∙ [ͳ + Ͳ,Ͳͺ ∙ ቀ ହ଴ଵ଴଴ቁଶ] = ͸,ͳʹ  
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Ɋɢɫɭɧɨɤ 2.1 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ 

Ɍɨɱɤɚ 𝐴଴′  ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɩɚɪɚ ɩɨɫɥɟ ɤɥɚɩɚɧɨɜ ɩɟɪɟɞ ɫɨɩɥɚɦɢ ɫɬɭ-
ɩɟɧɢ. Ɉɬɪɟɡɨɤ 𝐴଴′ − 𝐴௞𝑡′  ɨɩɪɟɞɟɥɹɟɬ ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɩɪɨɬɨɱɧɨɣ ɱɚ-
ɫɬɢ, ɤȾɠ/ɤɝ (ɪɢɫ. 2.1): ܪ଴′ = 𝑖଴′ − 𝑖௞𝑡′ , (2.4) 

ɝɞɟ 𝑖଴′ = ʹͺͲ͹,͸͹ͷ – ɷɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ 𝐴଴′ , ɤȾɠ/ɤɝ (ɫɦ. ɪɢɫ. 2.1); 
 𝑖௞𝑡′ = ʹ͸͸ͻ,͹ͻ͹ – ɷɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ 𝐴௞𝑡′ , ɤȾɠ/ɤɝ (ɫɦ. ɪɢɫ. 2.1). ܪ଴′ = ʹͺͲ͹,͸͹ͷ − ʹ͸͸ͻ,͹ͻ͹ = ͳ͵͹,ͺ͹ͺ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɤɝ/ɫ: ܩ′ = 𝑁ː∙ଵ଴యுబ′ ∙𝜂ˑэ , (2.5) 
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ɝɞɟ ːܰ = ͵ – ɫɦɨɬɪɟɬɶ ɬɚɛɥɢɰɭ (2.1); 
′଴ܪ  = ͳ͵͹,ͺ͹ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.4); 
 𝜂ˑэ = Ͳ,͹ͻ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ ɩɨ ɬɚɛɥɢɰɟ 1 
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ [1]. ܩ′ = ଷ∙ଵ଴యଵଷ଻,଼଻଼∙଴,଻ଽ = ʹ͹,ͷͶʹ  

2.1.1.2 Ɋɚɫɱɟɬ ɬɭɪɛɢɧɵ 

Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɱɚɥɶɧɵɦ ɢ ɤɨɧɟɱɧɵɦ ɞɚɜ-
ɥɟɧɢɟɦ ɫɨɫɬɚɜɥɹɟɬ ℎ଴ = ͳ͵͹,ͺ͹ͺ ɤȾɠ/ɤɝ. Ɂɚɞɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɨɬɧɨɲɟ-
ɧɢɟ ɫɤɨɪɨɫɬɟɣ, ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɥɹ ɞɜɭɯɜɟɧɟɱɧɵɯ ɫɬɭɩɟɧɟɣ ɫɨ-
ɫɬɚɜɥɹɟɬ ሺܷ/ܥ௔ሻ௢௣𝑡 = Ͳ,ʹ͸ ÷ Ͳ,͵͵;ɩɪɢɧɢɦɚɟɬɫɹ: ሺܷ/ܥ௔ሻ௢௣𝑡 = Ͳ,͵. 

Ɋɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɫɬɭɩɟɧɢ ℎ଴ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ H–S 
ɨɬ ɬɨɱɤɢ 𝐴଴′  (ɪɢɫ. 2.1). 

Ɏɢɤɬɢɜɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ: ܥ௔ = √ʹ ∙ ℎ଴ ∙ ͳͲଷ, (2.6) 

ɝɞɟ ℎ଴ = ͳ͵͹,ͺ͹ͺ – ɬɟɩɥɨɩɟɪɟɩɚɞ ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ. ܥ௔ = √ʹ ∙ ͳ͵͹,ͺ͹ͺ ∙ ͳͲଷ = ͷʹͷ,ͳʹ͸ 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ: ܷ = ௔ܥ ∙ ቀ ௎஼𝑎ቁ௢௣𝑡, (2.7) 

ɝɞɟ ܥ௔ = ͷʹͷ,ͳʹ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.6); 

 ቀ ௎஼𝑎ቁ௢௣𝑡 = Ͳ,͵ – ɩɪɢɧɹɬɨɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɟɣ. ܷ = ͷʹͷ,ͳʹ͸ ∙ Ͳ,͵ = ͳͷ͹,ͷ͵ͺ  

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɫɬɭɩɟɧɢ, ɦ: ݀ = ଺଴∙௎గ∙௡ , (2.8) 

ɝɞɟ ܷ = ͳͷ͹,ͷ͵ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.7); 
 ݊ = ͵ͲͲͲ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɟ, ɨɛ/ɦɢɧ (ɫɦ. ɬɚɛɥɢɰɭ 2.1). ݀ = ଺଴∙ଵହ଻,ହଷ଼ଷ,ଵସ∙ଷ଴଴଴ = ͳ  
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Ɍɟɩɥɨɩɟɪɟɩɚɞ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ, ɤȾɠ/ɤɝ: ℎ଴˔ = ሺͳ − 𝜌˕ሻ ∙ ℎ଴, (2.9) 

ɝɞɟ 𝜌˕ = Ͳ,Ͳ͸ – ɫɬɟɩɟɧɶ ɪɟɚɤɬɢɜɧɨɫɬɢ, ɞɥɹ ɞɜɭɯɜɟɧɟɱɧɵɯ ɫɬɭɩɟɧɟɣ ɜɵɛɢɪɚɟɬɫɹ 
ɢɡ ɞɢɚɩɚɡɨɧɚ 𝜌˕ = Ͳ,Ͳ͸ ÷ Ͳ,ͳʹ; 

 ℎ଴ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6). ℎ଴˔ = ሺͳ − Ͳ,Ͳ͸ሻ ∙ ͳ͵͹,ͺ͹ͺ = ͳʹͻ,͸Ͳ͸  

Ⱥɛɫɨɥɸɬɧɚɹ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɢɡ ɫɨɩɟɥ, ɦ/ɫ: ܥଵ𝑡 = √ʹ ∙ ℎ଴˔ ∙ ͳͲଷ, (2.10) 

ɝɞɟ ℎ଴˔ = ͳʹͻ,͸Ͳ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.9). ܥଵ𝑡 = √ʹ ∙ ͳʹͻ,͸Ͳ͸ ∙ ͳͲଷ = ͷͲͻ,ͳʹͺ 

ɉɪɨɯɨɞɧɚɹ ɩɥɨɳɚɞɶ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ, ɦ2: ܨଵ = ீ′∙௏భ𝑡𝜇భ∙஼భ𝑡, (2.11) 

ɝɞɟ ܩ′ = ʹ͹,ͷͶʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.5); 
 ଵܸ𝑡 = Ͳ,ʹͺͷʹ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɡɚ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɨɣ ɫɬɭɩɟɧɢ, ɦ3/ɤɝ; 
ଵߤ  = Ͳ,ͻ͹ – ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ; 
ଵ𝑡ܥ  = ͷͲͻ,ͳʹͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.10). ܨଵ = ଶ଻,ହସଶ∙଴,ଶ଼ହଶ଴,ଽ଻∙ହ଴ଽ,ଵଶ଼ = Ͳ,Ͳͳ͸  

Ⱦɥɹ ɬɭɪɛɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɪɨɫɫɟɥɶɧɨɟ ɩɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɞɜɭɦɹ ɪɟɝɭ-
ɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɧɵɣ ɩɨɞɜɨɞ ɩɚɪɚ ɩɨ ɜɫɟɣ ɨɤɪɭɠɧɨ-
ɫɬɢ, ɬ.ɟ. ɫɬɟɩɟɧɶ ɩɚɪɰɢɚɥɶɧɨɫɬɢ ݁ = ͳ. 

ȼɵɫɨɬɚ ɫɨɩɥɨɜɵɯ ɥɨɩɚɬɨɤ, ɦ: ݈ଵ = ிభగ∙𝑑˓˔∙si୬ ఈభэ˗, (2.12) 

ɝɞɟ ܨଵ = Ͳ,Ͳͳ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.11); 
 ݀ = ͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.8); 
˗ଵэߙ  = ͳͳ° - ɷɮɮɟɤɬɢɜɧɵɣ ɭɝɨɥ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ. ݈ଵ = ଴,଴ଵ଺ଷ,ଵସ∙ଵ∙si୬ ଵଵ° = Ͳ,Ͳʹ͸  
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2.1.1.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɬɭɪɛɢɧɵ. ɍɬɨɱɧɟɧɢɟ ɪɚɫɯɨɞɚ 
ɩɚɪɚ. 

ɄɉȾ ɞɜɭɯɜɟɧɟɱɧɨɣ ɫɬɭɩɟɧɢ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝜂௢𝑖 = Ͳ,ͺ − ଶ∙ଵ଴−రீ′ ∙ √𝑃బ′∙ଵ଴ఱ௏బ′ , (2.13) 

ɝɞɟ ܩ′ = ʹ͹,ͷͶʹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.11); 
 𝑃଴′ = ͳʹ,͸Ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.2); 
 ଴ܸ′ = Ͳ,ͳͷͻ͵ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɟɪɟɞ ɫɨɩɥɚɦɢ ɪɟɝɭɥɢɪɭɸɳɟɣ ɫɬɭɩɟɧɢ ɜ 
ɬɨɱɤɟ 𝐴଴′ , ɦ3/ɤɝ (ɫɦ. ɪɢɫ. 2.1). 𝜂௢𝑖 = Ͳ,ͺ − ଶ∙ଵ଴−రଶ଻,ହସଶ ∙ √ଵଶ,଺ସ∙ଵ଴ఱ଴,ଵହଽଷ = Ͳ,͹ͺ  

ɉɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ: ℎ𝑖 = ℎ଴ ∙ 𝜂௢𝑖, (2.14) 

ɝɞɟ ℎ଴ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
 𝜂௢𝑖 = Ͳ,͹ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.13). ℎ𝑖 = ͳ͵͹,ͺ͹ͺ ∙ Ͳ,͹ͺ = ͳͲ͹,Ͷͺ͵ 

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ Ɋ-3-1,33/0,6 ɫɨɫɬɨɢɬ ɬɨɥɶɤɨ ɢɡ ɨɞɧɨɣ ɞɜɭɯɜɟɧɟɱɧɨɣ ɫɬɭ-
ɩɟɧɢ, ɬɨ ℎ𝑖 ɪɚɜɟɧ ɜɫɟɦɭ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɦɭ ɬɟɩɥɨɩɟɪɟɩɚɞɭ ɬɭɪɛɢɧɵ. 

ɍɬɨɱɧɹɟɦ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ: ܩ = 𝑁эˍ∙ଵ଴యு𝑖∙𝜂ˏ∙𝜂ˆ, (2.15) 

ɝɞɟ ːܰ = ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5); 
𝑖ܪ  = ℎ𝑖 = ͳͲ͹,Ͷͺ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.14); 
 𝜂ˏ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 1 [1]: 𝜂ˏ = Ͳ,ͻ͹; 

 𝜂ˆ – ɄɉȾ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 1 [1]: 𝜂ˆ =Ͳ,ͻ͸. ܩ = ଷ∙ଵ଴యଵ଴଻,ସ଼ଷ∙଴,ଽ଻∙଴,ଽ଺ = ʹͻ,ͻ͹Ͷ  
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2.1.2 Ⱦɟɬɚɥɶɧɵɣ ɪɚɫɱɟɬ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

ɋɭɦɦɚɪɧɚɹ ɫɬɟɩɟɧɶ ɪɟɚɤɬɢɜɧɨɫɬɢ ɞɜɭɯɜɟɧɟɱɧɨɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɣ ɬɭɪ-
ɛɢɧɵ, ɜɵɛɪɚɧɧɚɹ ɧɚ ɷɬɚɩɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɟɬɚ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɪɚ-
ɛɨɱɟɣ ɪɟɲɟɬɤɨɣ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɨɣ ɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɨɣ ɜɬɨ-
ɪɨɝɨ ɜɟɧɰɚ ɩɨɪɨɜɧɭ ɢɥɢ ɫ ɧɟɛɨɥɶɲɢɦ ɜɨɡɪɚɫɬɚɧɢɟɦ: 𝜌ʡ = 𝜌ʡ′ + 𝜌ʡʞ + 𝜌ʡ′′, (2.16) 

ɝɞɟ 𝜌ʡ = Ͳ,Ͳ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.10); 
 𝜌ʡ′  - ɫɬɟɩɟɧɶ ɪɟɚɤɬɢɜɧɨɫɬɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ; 
 𝜌ʡூூ – ɫɬɟɩɟɧɶ ɪɟɚɤɬɢɜɧɨɫɬɢ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ; 
 𝜌ʡ′′ - ɫɬɟɩɟɧɶ ɪɟɚɤɬɢɜɧɨɫɬɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ. 

ɂɡ ɮɨɪɦɭɥɵ (2.16) ɧɚɯɨɞɢɦ ɫɬɟɩɟɧɢ ɪɟɚɤɬɢɜɧɨɫɬɢ ɜ ɪɚɛɨɱɢɯ ɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɟɲɟɬɤɚɯ: 𝜌ʡ′ = 𝜌ʡʞ = 𝜌ʡ′′ = ఘʡଷ , (2.17) 𝜌ʡ′ = 𝜌ʡʞ = 𝜌ʡ′′ = ଴,଴଺ଷ = Ͳ,Ͳʹ  

Ɋɚɫɩɨɥɚɝɚɟɦɵɟ ɬɟɩɥɨɩɟɪɟɩɚɞɵ ɜ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɟ, ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɟ ɩɟɪ-
ɜɨɝɨ ɜɟɧɰɚ, ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɟ ɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɟ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɤȾɠ/ɤɝ: ℎ଴˔ = ሺͳ − 𝜌ʡሻ ∙ ℎ଴∗ , (2.18) ℎ଴ˎ = 𝜌ʡ′ ∙ ℎ଴∗ , (2.19) ℎ଴˒ = 𝜌ʡʞ ∙ ℎ଴∗ , (2.20) ℎ଴ˎ′ = 𝜌ʡ′′ ∙ ℎ଴∗ , (2.21) 

ɝɞɟ 𝜌ʡ = Ͳ,Ͳ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.9); 
 𝜌ʡ′ = 𝜌ʡʞ = 𝜌ʡ′′ = Ͳ,Ͳʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.19); 
 ℎ଴∗ = ℎ଴ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.14). ℎ଴˔ = ሺͳ − Ͳ,Ͳ͸ሻ ∙ ͳ͵͹,ͺ͹ͺ = ͳʹͻ,͸Ͳ͸ ℎ଴ˎ = ሺͳ − Ͳ,Ͳʹሻ ∙ ͳ͵͹,ͺ͹ͺ = ʹ,͹ͷͺ ℎ଴˒ = Ͳ,Ͳʹ ∙ ͳ͵͹,ͺ͹ͺ = ʹ,͹ͷͺ ℎ଴ˎ′ = Ͳ,Ͳʹ ∙ ͳ͵͹,ͺ͹ͺ = ʹ,͹ͷͺ  
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ɉɨ H–S ɞɢɚɝɪɚɦɦɟ, ɪɢɫ. 2.2, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɡɚ ɪɟɲɟɬɤɚɦɢ
1 2 1 2 1 2 1 2,  , , , , , , .Ɋɋ t t t tɊ Ɋ Ɋ Ɋ V V V V     𝑃ଵ 6,4 ɛɚɪ ଵܸ𝑡 0,285 ɦ3/ɤɝ 𝑃ଶ 6,31 ɛɚɪ ଶܸ𝑡 0,289 ɦ3/ɤɝ 𝑃ଵ′ 6,214 ɛɚɪ ଵܸ𝑡′  0,293 ɦ3/ɤɝ 𝑃ଶʟʠ′  6,12 ɛɚɪ ଶܸ𝑡′  0,297 ɦ3/ɤɝ 
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Ɋɢɫɭɧɨɤ 2.2 – H-S-ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɞɜɭɯɜɟɧɟɱɧɨɣ ɫɬɭɩɟɧɢ 
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Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɚɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ, ɦ/ɫ: ܥଵ𝑡 = √ʹ ∙ ℎ଴˔ ∙ ͳͲଷ, (2.22) 

ɝɞɟ ℎ଴˔ = ͳʹͻ,͸Ͳ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.18). ܥଵ𝑡 = √ʹ ∙ ͳʹͻ,͸Ͳ͸ ∙ ͳͲଷ = ͷͲͻ,ͳʹͺ 

ɋɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɩɨɬɨɤɟ ɩɚɪɚ ɡɚ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɨɣ, ɦ/ɫ: ܽଵ = √݇ ∙ 𝑃ଵ ∙ ଵܸ𝑡 ∙ ͳͲହ, (2.23) 

ɝɞɟ 𝑃ଵ = ͸,Ͷ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ଵܸ𝑡 = Ͳ,ʹͺͷ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ݇ – ɩɨɤɚɡɚɬɟɥɶ ɢɡɨɷɧɬɪɨɩɵ. Ⱦɥɹ ɜɥɚɠɧɨɝɨ ɩɚɪɚ: ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙  ଵ, (2.24)ݔ

ɝɞɟ ݔଵ = Ͳ,ͻ͸ͳ – ɜɥɚɠɧɨɫɬɶ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɜ ɫɨɩɥɨɜɭɸ ɪɟɲɟɬɤɭ. ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙ Ͳ,ͻ͸ͳ = ͳ,ͳ͵ͳ ܽଵ = √ͳ,ͳ͵ͳ ∙ ͸,Ͷ ∙ Ͳ,ʹ͹Ͷ ∙ ͳͲହ = ͶͷͶ,ͷ͵ʹ 

ɑɢɫɥɨ Ɇɚɯɚ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ: ܯଵ𝑡 = ஼భ𝑡௔భ , (2.25) 

ɝɞɟ ܥଵ𝑡 = ͷͲͻ,ͳʹͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.22); 
 ܽଵ = ͶͷͶ,ͷ͵ʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.23). ܯଵ𝑡 = ହ଴ଽ,ଵଶ଼ସହସ,ହଷଶ = ͳ,ͳʹ  

ȼɵɯɨɞɧɚɹ ɩɥɨɳɚɞɶ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ, ɦ2: ܨଵ = ீ𝜇భ∙଴,଺ଷହ∙√𝑃బ∗ ∙భబఱ𝑉బ∗
, (2.26) 

ɝɞɟ ܩ = ʹͻ,ͻ͹Ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.15); 
ଵߤ  = Ͳ,ͻ͹ – ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɫɨɩɥɨɜɨɣ ɪɟ-
ɲɟɬɤɢ; 
 ଴ܸ∗ = Ͳ,ͳͷͻ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ H-S-ɞɢɚɝɪɚɦɦɟ; 
 𝑃଴∗ = ͳ,ʹ͸Ͷ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ H-S-ɞɢɚɝɪɚɦɦɟ. 
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ଵܨ = ଶଽ,ଽ଻ସ଴,ଽ଻∙଴,଺଺଻∙√భ,మలర∙భబఱబ,భఱ9 = Ͳ,Ͳͳ͹  

ɗɮɮɟɤɬɢɜɧɵɣ ɭɝɨɥ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ, °: ∠ߙଵэ˗ = sinܿݎܽ ிభగ∙𝑑˔˓∙௟భ, (2.27) 

ɝɞɟ ܨଵ = Ͳ,Ͳͳ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.26); 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.12); 
 ݈ଵ = Ͳ,Ͳʹ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.12). ∠ߙଵэ˗ = sinܿݎܽ ଴,଴ଵ଻ଷ,ଵସ∙ଵ∙଴,ସ଻଼∙଴,଴ଶ଺ = ͳͳ,ͻ͸͵  

ɉɨ ɡɧɚɱɟɧɢɹɦ ɱɢɫɥɚ Ɇ1t, ɭɝɥɨɜ α0 = 90 º ɢ α1ɷɮ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɮɢɥɶ ɫɨɩɥɨ-
ɜɨɣ ɪɟɲɟɬɤɢ, ɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 1t  ɢ ɡɧɚɱɟɧɢɟ 
ɯɨɪɞɵ b1, ɦ (ɉɪɢɥɨɠɟɧɢɟ XI) [1]. 

ɩɪɨɮɢɥɶ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ ɋ-90-12Ȼ 
ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 1t  0,8 

ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ b1, ɦ 0,057 

ɉɨ ɨɬɧɨɲɟɧɢɸܾଵ ݈ଵ⁄ ɭɬɨɱɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ: ߤଵ = Ͳ,ͻͺʹ − Ͳ,ͲͲͷ ∙ ௕భ௟భ , (2.28) 

ɝɞɟ ܾଵ = Ͳ,Ͳͷ͹ – ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ; 
 ݈ଵ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27). ߤଵ = Ͳ,ͻͺʹ − Ͳ,ͲͲͷ ∙ ଴,଴ହ଻଴,଴ଶ଺ = Ͳ,ͻ͹ͳ  

ɉɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ߤଵ ɭɬɨɱɧɹɟɦɜɯɨɞɧɭɸ ɩɥɨɳɚɞɶ ɫɨɩɥɨɜɨɣ 
ɪɟɲɟɬɤɢ ɩɨ ɮɨɪɦɭɥɟ (2.26): ܨଵ = ଶଽ,ଽ଻ସ଴,ଽ଻ଵ∙଴,଺ଷହ∙√భ,మలర∙భబఱబ,భఱ9 = Ͳ,Ͳͳ͹  

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɢ: 𝜑 = Ͳ,ͻͺ − Ͳ,ͲͲͻ ∙ ௕భ௟భ , (2.29) 

ɝɞɟ ܾଵ = Ͳ,Ͳͷ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.28); 
 ݈ଵ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.28). 
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𝜑 = Ͳ,ͻͺ − Ͳ,ͲͲͻ ∙ ଴,଴ହ଻଴,଴ଶ଺ = Ͳ,ͻ͸ͳ  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɫɨɩɟɥ, ɦ/ɫ: ܥଵ = 𝜑 ∙  ଵ𝑡, (2.30)ܥ

ɝɞɟ 𝜑 = Ͳ,ͻ͸ͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.29); 
ଵ𝑡ܥ  = ͷͲͻ,ͳʹͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.22). ܥଵ = Ͳ,ͻ͸ͳ ∙ ͷͲͻ,ͳʹͺ = Ͷͺͻ,ͳͶ͵  

Ɍɚɤ ɤɚɤ ܯଵ𝑡 > ͳ, ɢɦɟɟɬ ɦɟɫɬɨ ɨɬɤɥɨɧɟɧɢɟ ɩɨɬɨɤɚ ɜ ɤɨɫɨɦ ɫɪɟɡɟ ɨɬ ɨɫɢ 
ɫɨɩɥɨɜɵɯ ɤɚɧɚɥɨɜ ɧɚ ɭɝɨɥ δ. ɋ ɭɱɟɬɨɦ ɨɬɤɥɨɧɟɧɢɹ ɭɝɨɥ ɜɵɯɨɞɚ ɩɨɬɨɤɚ ɢɡ ɫɨɩɥɨ-
ɜɵɯ ɤɚɧɚɥɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɷɪɚ: ∠ߙଵ = ˗ଵэߙ∠) + ∠𝛿) = 𝑖݊ݏܿݎܽ ˗ଵэߙ∠𝑖݊ݏ) ∙ ஼ˍ˓஼భ𝑡 ∙ ௏భ𝑡௏̱ ˓), (2.31) 

ɝɞɟ ∠ߙଵэ˗ = ͳͳ,ͻ͸͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.27); 
 :ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɦ/ɫ – ˓ˍܥ 

˓ˍܥ = √ ଶ௞௞+ଵ ∙ ଴ܸ∗ ∙ 𝑃଴∗, (2.32) 

ɝɞɟ ݇ = ͳ,ͳ͵ͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.24); 
 ଴ܸ∗ = Ͳ,ͳͷͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.26); 
 𝑃଴∗ = ͳ,ʹ͸Ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.26). ܥˍ˓ = √ ଶ∙ଵ,ଵଷଵଵ,ଵଷଵ+ଵ ∙ Ͳ,ͳͷͻ ∙ ͳ,ʹ͸Ͷ = Ͷ͸ʹ,ʹʹͺ  

ଵ𝑡ܥ  = Ͷͻʹ,͸ͳʹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30); 
 ଵܸ𝑡 = Ͳ,ʹͺͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.23); 
 ܸ̱ ˓ = Ͳ,ʹͷͻ – ɨɛɴɟɦ ɩɚɪɚ ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɫɨɩɟɥ ɩɪɢ ɤɪɢɬɢɱɟɫɤɨɦ 
ɞɚɜɥɟɧɢɢ 𝑃 ˓ = Ͳ,͹͵ͳ ʛʞ˃. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ H-S-ɞɢɚɝɪɚɦɦɵ. ∠ߙଵ = 𝑖݊ݏܿݎܽ ቀݏ𝑖݊ ͳͳ,ͻ͸͵ ∙ ସ଺ଶ,ଶଶ଼ସଽଶ,଺ଵଶ ∙ ଴,ଶ଼ହ଴,ଶହଽቁ = ͳͳ,ͻͺͳ  

ɒɚɝ ɫɨɩɥɨɜɵɯ ɥɨɩɚɬɨɤ, ɦ: ݐଵ = ଵ̅ݐ ∙ ܾଵ, (2.33) 

ɝɞɟ ݐଵ̅ = Ͳ,ͺ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ; 
 ܾଵ = Ͳ,Ͳͷ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29). ݐଵ = Ͳ,ͺ ∙ Ͳ,Ͳͷ͹ = Ͳ,ͲͶͷ 
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ɑɢɫɥɨ ɫɨɩɥɨɜɵɯ ɥɨɩɚɬɨɤ: ܼଵ = గ∙𝑑˔˓𝑡భ , (2.34) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.27); 
ଵݐ  = Ͳ,ͲͶͷ – ɫɦɨɬɪɢ ɮɨɪɦɭɥɭ (2.33). ܼଵ = ଷ,ଵସ∙ଵ଴,଴ସହ = ͸ͻ,ͷͺͶ = ͹Ͳ  

ɍɬɨɱɧɹɟɦ ɲɚɝ ݐଵ: ݐଵ = గ∙𝑑˔˓௓భ , (2.35) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.34); 
 ܼଵ = ͹Ͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.34). ݐଵ = ଷ,ଵସ∙ଵ଻଴ = Ͳ,ͲͶͷ  

ɉɨɬɟɪɹ ɷɧɟɪɝɢɢ ɜ ɫɨɩɥɨɜɨɣ ɪɟɲɟɬɤɟ, ɤȾɠ/ɤɝ: ∆ℎ˔ = ஼భ𝑡మଶ଴଴଴ ሺͳ − 𝜑ଶሻ, (2.36) 

ɝɞɟ ܥଵ𝑡 = Ͷͺͻ,ͳͶ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.32); 
 𝜑 = Ͳ,ͻ͸ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30). ∆ℎ˔ = ସ଼ଽ,ଵସଷమଶ଴଴଴ ሺͳ − Ͳ,ͻ͸ͳଶሻ = ͻ,ͻ͹ͷ  

Ɂɧɚɱɟɧɢɟ ch  ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɜɜɟɪɯ ɢ ɧɚ ɢɡɨɛɚɪɟ Ɋ1ɮɢɤɫɢɪɭɟɬɫɹ ɬɨɱɤɚ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɚɹ ɫɨɫɬɨɹɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɨɣ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɪɢɫ. 2.2. 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɫɪɟɞɧɟɦ ɞɢɚɦɟɬɪɟ, ɦ/ɫ: ܷ = గ∙𝑑˔˓∙௡଺଴ , (2.37) 

ɝɞɟ ݀˔˓ = ͳ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.35); 
 ݊ = ͵ͲͲͲ–ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.8). ܷ = ଷ,ଵସ∙ଵ∙ଷ଴଴଴଺଴ = ͳͷ͹,ͷ͵ͺ  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɪɚɛɨɱɭɸ ɪɟɲɟɬɤɭ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, 
ɦ/ɫ: 

ଵܹ = ଵଶܥ√ + ܷଶ − ʹ ∙ ܷ ∙ ଵܥ ∙ cos  ଵ, (2.38)ߙ



22 
 

ɝɞɟ ܥଵ = Ͷͺͻ,ͳͶ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.30); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.37); 
ଵߙ  = ͳͳ,ͻͺͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.31). 

ଵܹ = √Ͷͺͻ,ͳͶ͵ଶ + ͳͷ͹,ͷ͵ͺଶ − ʹ ∙ ͳͷ͹,ͷ͵ͺ ∙ Ͷͺͻ,ͳͶ͵ ∙ cos ͳͳ,ͻͺͳ = = ͵͵͸,͸ʹͻ  

ɍɝɨɥ ɜɯɨɞɚ ɜ ɪɚɛɨɱɭɸ ɪɟɲɟɬɤɭ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, °: ∠ߚଵ = 𝑖݊ݏܿݎܽ ஼భ∙si୬ ఈభௐభ , (2.39) 

ɝɞɟ ܥଵ = Ͷͺͻ,ͳͶ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38); 
ଵߙ  = ͳͳ,ͻͺͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38); 
 ଵܹ = ͵͵͸,͸ʹͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.38). ∠ߚଵ = 𝑖݊ݏܿݎܽ  ସ଼ଽ,ଵସଷ∙si୬ ଵଵ,ଽ଼ଵଷଷ଺,଺ଶଽ = ͳ͹,ͷͷ͸  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪ-
ɜɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: 

ଶܹ𝑡 = √ʹ ∙ ℎ଴ˎ ∙ ͳͲଷ + ଵܹଶ, (2.40) 

ɝɞɟ ℎ଴ˎ = ʹ,͹ͷͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.19); 
 ଵܹ = ͵͵͸,͸ʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38). 

ଶܹ𝑡 = √ʹ ∙ ʹ,͹ͷͺ ∙ ͳͲଷ + ͵͵͸,͸ʹͻଶ = ͵ͶͶ,͹ʹͶ  

ɋɤɨɪɨɫɬɶ ɡɜɭɤɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: ܽଶ = √݇ ∙ 𝑃ଶ ∙ ଶܸ𝑡 ∙ ͳͲହ, (2.41) 

ɝɞɟ 𝑃ଶ = ͸,͵Ͳͺ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ଶܸ𝑡 = Ͳ,ʹͺͻ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ݇ – ɩɨɤɚɡɚɬɟɥɶ ɢɡɨɷɧɬɪɨɩɵ. Ⱦɥɹ ɜɥɚɠɧɨɝɨ ɩɚɪɚ: ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙  ଵ, (2.42)ݔ

ɝɞɟ ݔଵ = Ͳ,ͻ͸ – ɜɥɚɠɧɨɫɬɶ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ. ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙ Ͳ,ͻ͸ = ͳ,ͳ͵ͳ ܽଶ = √ͳ,ͳ͵ͳ ∙ ͸,͵Ͳͺ ∙ Ͳ,ʹͺͻ ∙ ͳͲହ = ͶͷͶ,Ͳͻͷ  
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ɑɢɫɥɨ Ɇɚɯɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ: ܯଶ𝑡 = ௐమ𝑡௔మ , (2.43) 

ɝɞɟ ଶܹ𝑡 = ͵ͶͶ,͹ʹͶ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.40); 
 ܽଶ = ͶͷͶ,Ͳͻͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.41). ܯଶ𝑡 = ଷସସ,଻ଶସସହସ,଴ଽହ = Ͳ,͹ͷͻ  

ȼɵɫɨɬɚ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ: ݈ଶ = ݈ଵ + ∆, (2.44) 

ɝɞɟ ∆= Ͳ,ͲͲ͵.∆ = ∆1+∆2 – ɫɭɦɦɚɪɧɚɹ ɩɟɪɟɤɪɵɲɚ, ɬɚɛɥ.I.1. [1]; 
 ݈ଵ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29). ݈ଶ = Ͳ,Ͳʹ͸ + Ͳ,ͲͲ͵ = Ͳ,Ͳʹͻ  

ȼɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ b2, ɦ: ܾଶ = Ͳ,Ͳʹ͸ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ: ߤଶ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ௕మ௟మ , (2.45) 

ɝɞɟ ܾଶ = Ͳ,Ͳʹ͸ – ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ; 
 ݈ଶ = Ͳ,Ͳʹͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.45). ߤଶ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ଴,଴ଶ଺଴,଴ଶଽ = Ͳ,ͻͺ͵  

ȼɵɯɨɞɧɚɹ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ2: ܨଶ = ீ∙௏మ𝑡𝜇మ∙ௐమ𝑡, (2.46) 

ɝɞɟ ܩ = ʹͻ,ͻ͹Ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.26); 
 ଶܸ𝑡 = Ͳ,ʹͺͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.41); 
ଶߤ  = Ͳ,ͻͺ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.45); 
 ଶܹ𝑡 = ͵ͶͶ,͹ʹͶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.43). ܨଶ = ଶଽ,ଽ଻ସ∙଴,ଶ଼ଽ଴,ଽ଼ଷ∙ଷସସ,଻ଶସ = Ͳ,Ͳʹ͸  
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ɍɝɨɥ ɜɵɯɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, 
˗ଶэߚ∠ :° = sinܿݎܽ ிమగ∙𝑑˔˓∙௟మ, (2.47) 

ɝɞɟ ܨଶ = Ͳ,Ͳʹ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.46); 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37); 
 ݈ଶ = Ͳ,Ͳʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.45). ∠ߚଶэ˗ = sinܿݎܽ ଴,଴ଶଷ,ଵସ∙ଵ∙଴,଴ଶଽ = ͳͷ,ͻͺͳ  

ɉɨ ɡɧɚɱɟɧɢɹɦ ɱɢɫɥɚ Ɇ2t, ɭɝɥɨɜ 1β  ɢ 2ɷɮβ  ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɮɢɥɶ ɪɚɛɨɱɟɣ ɪɟ-

ɲɟɬɤɢ (ɉɪɢɥɨɠɟɧɢɟ XI, [1]), ɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 2t  

ɢ ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ b2, ɦ: 

ɩɪɨɮɢɥɶ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ Ɋ-26-14Ⱥ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 2t  0,65 

ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ b2, ɦ 0,026 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ: 𝜓 = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ௕మ௟మ , (2.48) 

ɝɞɟ ܾଶ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.45); 
 ݈ଶ = Ͳ,Ͳʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.47). 𝜓 = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ଴,଴ଶ଺଴,଴ଶଽ = Ͳ,ͻͶ͹  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: 

ଶܹ = 𝜓 ∙ ଶܹ𝑡, (2.49) 

ɝɞɟ 𝜓 = Ͳ,ͻͶ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.48); 
 ଶܹ𝑡 = ͵ͶͶ,͹ʹͶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.46). 

ଶܹ = Ͳ,ͻͷͳ ∙ ͵ͶͶ,͹ʹͶ = ͵ʹ͸,ͷͻʹ  

Ⱥɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: ܥଶ = √ ଶܹଶ + ܷଶ − ʹ ∙ ܷ ∙ ଶܹ ∙ cos  ଶэ˗, (2.50)ߚ

ɝɞɟ ଶܹ = ͵ʹ͸,ͷͻʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.49); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38); 
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˗ଶэߚ∠  = ͳͷ,ͻͺͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.47). ܥଶ = √͵ʹ͸,ͷͻʹଶ + ͳͷ͹,ͷ͵ͺଶ − ʹ ∙ ͳͷ͹,ͷ͵ͺ ∙ ͵ʹ͸,ͷͻʹ ∙ cos ͳͷ,ͻͺͳ =  = ͳͺͲ,Ͷ͵Ͷ 

ɍɝɨɥ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ ɜ ɚɛɫɨɥɸɬɧɨɦ ɞɜɢɠɟɧɢɢ 
(ɭɝɨɥ ɜɯɨɞɚ ɜ ɩɨɜɨɪɨɬɧɭɸ ɪɟɲɟɬɤɭ), °: ∠ߙଶ = ଴ʞߙ∠ = 𝑔ݐܿݎܽ ௐమ∙si୬ ఉమэ˗ௐమ∙c୭s ఉమэ˗−௎, (2.51) 

ɝɞɟ ଶܹ = ͵ʹ͸,ͷͻʹ–ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.50); 
˗ଶэߚ∠  = ͳͷ,ͻͺͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.50); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.50). ∠ߙଶ = ଴ʞߙ∠ = 𝑔ݐܿݎܽ ଷଶ଺,ହଽଶ∙si୬ ଵହ,ଽ଼ଵଷଶ଺,ହଽଶ∙c୭s ଵହ,ଽ଼ଵ−ଵହ଻,ହଷ଼ = ʹͻ,ͺͻͳ  

ɒɚɝ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɦ: ݐଶ = ଶ̅ݐ ∙ ܾଶ, (2.52) 

ɝɞɟ ݐଶ̅ = Ͳ,͸ͷ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ; 
 ܾଶ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.48). ݐଶ = Ͳ,͸ͷ ∙ Ͳ,Ͳʹ͸ = Ͳ,Ͳͳ͹ 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ ɩɟɪɜɨɝɨ ɜɟɧɰɚ: ܼଶ = గ∙𝑑˔˓𝑡భ , (2.53) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.47); 
ଶݐ  = Ͳ,Ͳͳ͹ – ɫɦɨɬɪɢ ɮɨɪɦɭɥɭ (2.52). ܼଶ = ଷ,ଵସ∙ଵ଴,଴ଵ଻ = ͳͺͺ,͸ͳͳ = ͳͺͻ  

ɍɬɨɱɧɹɟɦ ɲɚɝ ݐଶ: ݐଶ = గ∙𝑑˔˓௓మ , (2.54) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.53); 
 ܼଶ = ͳͺͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.53). ݐଶ = ଷ,ଵସ∙ଵଵ଼ଽ = Ͳ,Ͳͳ͹  

 



26 
 

ɉɨɬɟɪɹ ɷɧɟɪɝɢɢ ɜ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɟ ɩɟɪɜɨɝɨ ɜɟɧɰɚ, ɤȾɠ/ɤɝ: ∆ℎˎ = ௐమ𝑡మଶ଴଴଴ ሺͳ − 𝜓ଶሻ, (2.55) 

ɝɞɟ ଶܹ𝑡 = ͵ͶͶ,͹ʹͶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.49); 
 𝜓 = Ͳ,ͻͶ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.49). ∆ℎˎ = ଷସସ,଻ଶସమଶ଴଴଴ ሺͳ − Ͳ,ͻͶ͹ଶሻ = ͸,Ͳͺ͸  

Ɂɧɚɱɟɧɢɟ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɩɨ ɢɡɨɷɧɬɪɨɩɟ ɜɜɟɪɯ ɢ ɧɚ ɢɡɨɛɚɪɟ Ɋ2 ɮɢɤɫɢɪɭɟɬɫɹ 
ɬɨɱɤɚ – ɫɨɫɬɨɹɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɨɣ, ɪɢɫ. 2.2. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɚɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ, ɦ/ɫ: ܥଵ𝑡ʞ = √ʹ ∙ ℎ଴ʞ ∙ ͳͲଷ +  ଶଶ, (2.56)ܥ

ɝɞɟ ℎ଴ʞ = ʹ,͹ͷͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.20); 
ଶܥ  = ͳͺͲ,Ͷ͵Ͷ–ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.50). ܥଵ𝑡ʞ = √ʹ ∙ ʹ,͹ͷͺ ∙ ͳͲଷ + ͳͺͲ,Ͷ͵Ͷଶ = ͳͻͷ,ͳͳͻ 

ɋɤɨɪɨɫɬɶ ɡɜɭɤɚ ɜ ɩɨɬɨɤɟ ɩɚɪɚ ɡɚ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɨɣ, ɦ/ɫ: ܽଵʞ = √݇ ∙ 𝑃′ଵ ∙ ܸ′ଵ𝑡 ∙ ͳͲହ, (2.57) 

ɝɞɟ 𝑃′ଵ = ͸,ʹͳͶ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ܸ′ଵ𝑡 = Ͳ,ʹͻ͵ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ݇ – ɩɨɤɚɡɚɬɟɥɶ ɢɡɨɷɧɬɪɨɩɵ. Ⱦɥɹ ɜɥɚɠɧɨɝɨ ɩɚɪɚ: ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙  ଵ, (2.58)ݔ

ɝɞɟ ݔଵ = Ͳ,ͻͷͻ – ɜɥɚɠɧɨɫɬɶ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ. ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙ Ͳ,ͻͷͻ = ͳ,ͳ͵ͳ ܽଵʞ = √ͳ,ͳ͵ͳ ∙ ͸,ʹͳͶ ∙ Ͳ,ʹͻ͵ ∙ ͳͲହ = Ͷͷ͵,͸ͷ͹ 

ɑɢɫɥɨ Ɇɚɯɚ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ: ܯଵ𝑡ʞ = ஼భ𝑡ʞ௔భʞ , (2.59) 

ɝɞɟ ܥଵ𝑡ʞ = ͳͻͷ,ͳͳͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.56); 
 ܽଵʞ = Ͷͷ͵,͸ͷ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.57). ܯଵ𝑡ʞ = ଵଽହ,ଵଵଽସହଷ,଺ହ଻ = Ͳ,Ͷ͵  
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ȼɵɯɨɞɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ, ɦ2: ܨଵʞ = ீ∙௏భ𝑡𝜇భ∙஼భ𝑡, (2.60) 

ɝɞɟ ܩ = ʹͻ,ͻ͹Ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.46); 
 ܸ′ଵ𝑡 = Ͳ,ʹͻ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.57); 
ʞߤ  = Ͳ,ͻʹ – ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɨɜɨɪɨɬɧɨɣ 
ɪɟɲɟɬɤɢ; 
ଵ𝑡ʞܥ  = ͳͻͷ,ͳͳͻ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.59). ܨଵʞ = ଶଽ,ଽ଻ସ∙଴,ଶଽଷ଴,ଽଶ∙ଵଽହ,ଵଵଽ = Ͳ,ͲͶͻ  

ȼɵɫɨɬɚ ɩɨɜɨɪɨɬɧɵɯ ɥɨɩɚɬɨɤ, ɦ: ݈ʞ = ݈ଶ + ∆, (2.61) 

ɝɞɟ ∆= Ͳ,ͲͲ͵. ∆ = ∆1+∆2 – ɫɭɦɦɚɪɧɚɹ ɩɟɪɟɤɪɵɲɚ, ɬɚɛɥ.I.1. [1]; 
 ݈ଶ = Ͳ,Ͳʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.48). ݈ʞ = Ͳ,Ͳʹͻ + Ͳ,ͲͲ͵ = Ͳ,Ͳ͵ʹ  

ɗɮɮɟɤɬɢɜɧɵɣ ɭɝɨɥ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ, °: ∠ߙଵэ˗ʞ = sinܿݎܽ ிభʞగ∙𝑑˔˓∙௟ʞ, (2.62) 

ɝɞɟ ܨଵʞ = Ͳ,ͲͶͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.60); 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.53); 
 ݈ʞ = Ͳ,Ͳ͵ʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.61). ∠ߙଵэ˗ʞ = sinܿݎܽ ଴,଴ସଽଷ,ଵସ∙ଵ∙଴,଴ଷଶ = ʹͺ,ͷ͸ͻ  

ɉɨ ɡɧɚɱɟɧɢɹɦ ɱɢɫɥɚ 1
ɉ
tM , ɭɝɥɨɜ ɉ

0α (ɩ. 35) ɢ ɉ
1ɷɮα  ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɮɢɥɶ ɩɨ-

ɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ ɬɢɩɚ «Ɋ», ɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ ɉt  
ɢ ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ bɉ, ɦ (ɉɪɢɥɨɠɟɧɢɟ XI) [1]. 

ɩɪɨɮɢɥɶ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ Ɋ-35-25Ⱥ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ ɉt  0,6 

ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ bɉ, ɦ 0,025 

ɉɨ ɨɬɧɨɲɟɧɢɸ ܾʞ ݈ʞ⁄ ɭɬɨɱɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɩɨɜɨɪɨɬɧɨɣ ɪɟ-
ɲɟɬɤɢ: ߤʞ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ௕ʞ௟ʞ , (2.63) 
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ɝɞɟ ܾʞ = Ͳ,Ͳʹͷ – ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ; 
 ݈ʞ = Ͳ,Ͳ͵ʹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.62). ߤʞ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ଴,଴ଶହ଴,଴ଷଶ = Ͳ,ͻͷ͵  

ɉɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ߤʞ ɭɬɨɱɧɹɟɦ ɜɵɯɨɞɧɭɸ ɩɥɨɳɚɞɶ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɟɲɟɬɤɢ ɩɨ ɮɨɪɦɭɥɟ (2.60): ܨଵʞ = ଶଽ,ଽ଻ସ∙଴,ଶଽଷ଴,ଽହଷ∙ଵଽହ,ଵଵଽ = Ͳ,ͲͶ͹  

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ: 𝜓ʞ = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ௕ʞ௟ʞ , (2.64) 

ɝɞɟ ܾʞ = Ͳ,Ͳʹͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3,63); 
 ݈ʞ = Ͳ,Ͳʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.63). 𝜓ʞ = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ଴,଴ଶହ଴,଴ଶଽ = Ͳ,ͻͶͺ  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɢ, ɦ/ɫ: ܥଵʞ = 𝜓ʞ ∙  ଵ𝑡, (2.65)ܥ

ɝɞɟ 𝜓ʞ = Ͳ,ͻͶͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.64); 
ଵ𝑡ʞܥ  = ͳͻͷ,ͳͳͻ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.60). ܥଵʞ = Ͳ,ͻͶͺ ∙ ͳͻͷ,ͳͳͻ = ͳͺͷ,Ͳͷ 

ɒɚɝ ɩɨɜɨɪɨɬɧɵɯ ɥɨɩɚɬɨɤ, ɦ: ݐʞ = ʞ̅ݐ ∙ ܾʞ, (2.66) 

ɝɞɟ ݐʞ̅ = Ͳ,͸ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ; 
 ܾʞ = Ͳ,Ͳʹͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.63). ݐʞ = Ͳ,͸ ∙ Ͳ,Ͳʹͷ = Ͳ,Ͳͳͷ 

ɑɢɫɥɨ ɩɨɜɨɪɨɬɧɵɯ ɥɨɩɚɬɨɤ: ܼʞ = గ∙𝑑˔˓𝑡ʞ , (2.67) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.62); 
ʞݐ  = Ͳ,Ͳͳͷ – ɫɦɨɬɪɢ ɮɨɪɦɭɥɭ (2.66). ܼʞ = ଷ,ଵସ∙ଵ଴,଴ଵହ = ʹͲ͸,͹Ͷʹ = ʹͲ͹  
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ɍɬɨɱɧɹɟɦ ɲɚɝ ݐʞ: ݐʞ = గ∙𝑑˔˓௓ʞ , (2.68) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.67); 
 ܼʞ = ʹͲ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.67). ݐʞ = ଷ,ଵସ∙ଵଶ଴଻ = Ͳ,Ͳͳͷ  

ɉɨɬɟɪɹ ɷɧɟɪɝɢɢ ɜ ɩɨɜɨɪɨɬɧɨɣ ɪɟɲɟɬɤɟ, ɤȾɠ/ɤɝ: ∆ℎʞ = ஼భ𝑡ʞ మଶ଴଴଴ (ͳ − 𝜓ʞଶ), (2.69) 

ɝɞɟ 𝜓ʞ = Ͳ,ͻͶͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65); 
ଵ𝑡ʞܥ  = ͳͻͷ,ͳͳͻ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.65). ∆ℎʞ = ଵଽହ,ଵଵଽమଶ଴଴଴ ሺͳ − Ͳ,ͻͶͺଶሻ = ͳ,ͻͳͶ  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɜ ɪɚɛɨɱɭɸ ɪɟɲɟɬɤɭ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, 
ɦ/ɫ: 

ܹ′ଵ = ଵʞଶܥ√ + ܷଶ − ʹ ∙ ܷ ∙ ଵʞܥ ∙ cos ଵэ˗ʞߙ , (2.70) 

ɝɞɟ ܥଵʞ = ͳͺͷ,Ͳͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.65); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.50); 
ଵэ˗ʞߙ  = ʹ͹,ͺͺ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.62). ܹ′ଵ = √ͳͺͷ,Ͳͷଶ + ͳͷ͹,ͷ͵ͺଶ − ʹ ∙ ͳͷ͹,ͷ͵ͺ ∙ ͳͺͷ,Ͳͷ ∙ cos ʹͺ,ͷ͸ͻ =  = ͺͺ,͸͵͵ 

ɍɝɨɥ ɜɯɨɞɚ ɜ ɪɚɛɨɱɭɸ ɪɟɲɟɬɤɭ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, °: ∠ߚ′ଵ = 𝑔ݐܿݎܽ ஼భʞ∙si୬ ఈభэ˗ʞ஼భʞ∙c୭s ఈభэ˗ʞ −௎, (2.71) 

ɝɞɟ ܥଵʞ = ͳͺͷ,Ͳͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70); 
ଵэ˗ʞߙ  = ʹͺ,ͷ͸ͻ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70). ∠ߚ′ଵ = 𝑔ݐܿݎܽ  ଵ଼ହ,଴ହ∙si୬ ଶ଼,ହ଺ଽଵ଼ହ,଴ହ∙c୭s ଶ଼,ହ଺ଽ−ଵହ଻,ହଷ଼ = ͺ͸,͹͹ͺ  
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Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨ-
ɪɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: 

ܹ′ଶ𝑡 = √ʹ ∙ ℎ′଴ˎ ∙ ͳͲଷ + ܹ′ଵଶ, (2.72) 

ɝɞɟ ℎ′଴ˎ = ʹ,͹ͷͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.23); 
 ܹ′ଵ = ͺͺ,͸͵͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.70). ܹ′ଶ𝑡 = √ʹ ∙ ʹ,͹ͷͺ ∙ ͳͲଷ + ͺͺ,͸͵͵ଶ = ͳͳͷ,͸͵͵  

ɋɤɨɪɨɫɬɶ ɡɜɭɤɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: ܽ′ଶ = √݇ ∙ 𝑃′ଶʟʠ ∙ ܸ′ଶ𝑡 ∙ ͳͲହ, (2.73) 

ɝɞɟ 𝑃′ଶʟʠ = ͸,ͳʹ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ܸ′ଶ𝑡 = Ͳ,ʹͻ͹ – ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.2; 
 ݇ – ɩɨɤɚɡɚɬɟɥɶ ɢɡɨɷɧɬɪɨɩɵ. Ⱦɥɹ ɜɥɚɠɧɨɝɨ ɩɚɪɚ: ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙  ଶ, (2.74)ݔ

ɝɞɟ ݔଶ = Ͳ,ͻͷͺ – ɜɥɚɠɧɨɫɬɶ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ. ݇ = ͳ,Ͳ͵ͷ + Ͳ,ͳ ∙ Ͳ,ͻͷͺ = ͳ,ͳ͵ͳ ܽ′ଶ = √ͳ,ͳ͵ͳ ∙ ͸,ͳʹ ∙ Ͳ,ʹͻ͹ ∙ ͳͲହ = Ͷͷ͵,ʹͳͻ  

ɑɢɫɥɨ Ɇɚɯɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ: ܯ′ଶ𝑡 = ௐ′మ𝑡௔′మ , (2.75) 

ɝɞɟ ܹ′ଶ𝑡 = ͳͳͷ,͸͵͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.72); 
 ܽ′ଶ = Ͷͷ͵,ʹͳͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.73). ܯଶ𝑡 = ଵଵହ,଺ଷଷସହଷ,ଶଵଽ = Ͳ,ʹͷͷ  

ȼɵɫɨɬɚ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɦ: ݈′ଶ = ݈ʞ + ∆, (2.76) 

ɝɞɟ ∆= Ͳ,ͲͲ͵.∆ = ∆1+∆2 – ɫɭɦɦɚɪɧɚɹ ɩɟɪɟɤɪɵɲɚ, ɬɚɛɥ.I.1. [1]; 
 ݈ʞ = Ͳ,Ͳ͵ʹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.64). ݈′ଶ = Ͳ,Ͳ͵ʹ + Ͳ,ͲͲ͵ = Ͳ,Ͳ͵ͷ  
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ȼɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ 2b  ɦ: ܾ′ଶ = Ͳ,Ͳʹ͸ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ: ߤ′ଶ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ௕′మ௟′మ , (2.77) 

ɝɞɟ ܾ′ଶ = Ͳ,Ͳʹ͸ – ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ; 
 ݈′ଶ = Ͳ,Ͳ͵ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.76). ߤଶ = Ͳ,ͻ͸ͷ − Ͳ,Ͳͳͷ ∙ ଴,଴ଶ଺଴,଴ଷହ = Ͳ,ͻͷͶ  

ȼɵɯɨɞɧɚɹ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɦ2: ܨ′ଶ = ீ∙௏′మ𝑡𝜇′మ∙ௐ′మ𝑡, (2.78) 

ɝɞɟ ܩ = ʹͻ,ͻ͹Ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.61); 
 ܸ′ଶ𝑡 = Ͳ,ʹͻ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.73); 
ଶ′ߤ  = Ͳ,ͻͷͶ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.77); 
 ܹ′ଶ𝑡 = ͳͳͷ,͸͵͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.75). ܨ′ଶ = ଶଽ,ଽ଻ସ∙଴,ଶଽ଻଴,ଽହସ∙ଵଵହ,଺ଷଷ = Ͳ,Ͳͺͳ  

ɍɝɨɥ ɜɵɯɨɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, 
˗ଶэ′ߚ∠ :° = sinܿݎܽ ி′మగ∙𝑑˔˓∙௟′మ, (2.79) 

ɝɞɟ ܨ′ଶ = Ͳ,Ͳͺͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.78); 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.68); 
 ݈′ଶ = Ͳ,Ͳ͵ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.77). ∠ߚ′ଶэ˗ = sinܿݎܽ ଴,଴଼ଵଷ,ଵସ∙ଵ∙଴,଴ଷହ = Ͷ͸,ʹͲ͵  

ɉɨ ɡɧɚɱɟɧɢɹɦ ɱɢɫɥɚ Ɇ’2t, ɭɝɥɨɜ 1β  ɢ 2ɷɮβ  ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɮɢɥɶ ɪɚɛɨɱɟɣ ɪɟ-

ɲɟɬɤɢ (ɉɪɢɥɨɠɟɧɢɟ XI, [1]), ɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 2t

ɢ ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ 2b  ɦ: 

ɩɪɨɮɢɥɶ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ Ɋ-55-35Ⱥ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ 2t  0,5 

ɡɧɚɱɟɧɢɟ ɯɨɪɞɵ 2b , ɦ 0,026 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ: 𝜓ଶ′ = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ௕′మ௟′మ , (2.80) 

ɝɞɟ ܾ′ଶ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.78); 
 ݈′ଶ = Ͳ,Ͳ͵ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.79). 𝜓ଶ′ = Ͳ,ͻͷ͹ − Ͳ,Ͳͳͳ ∙ ଴,଴ଶ଺଴,଴ଷହ = Ͳ,ͻͷͶ  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɦ/ɫ: ܹ′ଶ = 𝜓ଶ′ ∙ ܹ′ଶ𝑡, (2.81) 

ɝɞɟ 𝜓ଶ′ = Ͳ,ͻͷͶ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.80); 
 ܹ′ଶ𝑡 = ͳͳͷ,͸͵͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.78). ܹ′ଶ = Ͳ,ͻͷͶ ∙ ͳͳͷ,͸͵͵ = ͳͲͻ,͹͵ͻ  

Ⱥɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɬɭɪɛɢɧɵ, ɦ/ɫ: ܥ′ଶ = √ܹ′ଶଶ + ܷଶ − ʹ ∙ ܷ ∙ ܹ′ଶ ∙ cos  ଶэ˗, (2.82)′ߚ

ɝɞɟ ܹ′ଶ = ͳͲͻ,͹͵ͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.81); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.70); 
˗ଶэ′ߚ∠  = Ͷ͸,ʹͲ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.79). ܥ′ଶ = √ͳͲͻ,͹͵ͻଶ + ͳͷ͹,ͷ͵ͺଶ − ʹ ∙ ͳͷ͹,ͷ͵ͺ ∙ ͳͲͻ,͹͵ͻ ∙ cos Ͷ͸,ʹͲ͵ = = ͳͳ͵,͹ͳʹ 

ɍɝɨɥ ɜɵɯɨɞɚ ɢɡ ɬɭɪɛɢɧɵ, °: ∠ߙ′ଶ = 𝑔ݐܿݎܽ ௐ′మ∙si୬ ఉ′మэ˗ௐ′మ∙c୭s ఉ′మэ˗−௎, (2.83) 

ɝɞɟ ܹ′ଶ = ͳͲͻ,͹͵ͻ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.82); 
˗ଶэ′ߚ∠  = Ͷ͸,ʹͲ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.82); 
 ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.82). ∠ߙ′ଶ = 𝑔ݐܿݎܽ ଵ଴ଽ,଻ଷଽ∙si୬ ସ଺,ଶ଴ଷଵ଴ଽ,଻ଷଽ∙c୭s ସ଺,ଶ଴ଷ−ଵହ଻,ହଷ଼ = −ͶͶ,ͳͷ͵  

ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɜɫɟɯ ɫɤɨɪɨɫɬɟɣ ɢ ɭɝɥɨɜ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɫɬɪɨɹɬɫɹ ɬɪɟ-
ɭɝɨɥɶɧɢɤɢ ɫɤɨɪɨɫɬɟɣ (ɪɢɫ. 2.3). 
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β2=15,981
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β2
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Ɇɚɫɲɬɚɛ 1:4,5

U=157,538

U=157,538U=157,538

U=157,538

 

Ɋɢɫɭɧɨɤ 2.3 – Ɍɪɟɭɝɨɥɶɧɢɤɢ ɫɤɨɪɨɫɬɟɣ ɞɜɭɯɜɟɧɟɱɧɨɣ ɬɭɪɛɢɧɵ 

ɒɚɝ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɢ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɦ: ݐ′ଶ = ଶ̅̅̅̅′ݐ ∙ ܾ′ଶ, (2.84) 

ɝɞɟ ݐ′ଶ̅̅̅̅ = Ͳ,ͷ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɲɚɝ; 
 ܾ′ଶ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.80). ݐ′ଶ = Ͳ,ͷ ∙ Ͳ,Ͳʹ͸ = Ͳ,Ͳͳ͵ 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɥɨɩɚɬɨɤ ɜɬɨɪɨɝɨ ɜɟɧɰɚ: ܼ′ଶ = గ∙𝑑˔˓𝑡′భ , (2.85) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.79); 
ଶ′ݐ  = Ͳ,Ͳͳ͵ – ɫɦɨɬɪɢ ɮɨɪɦɭɥɭ (2.84). ܼ′ଶ = ଷ,ଵସ∙ଵ଴,଴ଵଷ = ʹͶͷ,ͳ͸ͷ = ʹͶͷ  

ɍɬɨɱɧɹɟɦ ɲɚɝ ݐ′ଶ: ݐ′ଶ = గ∙𝑑˔˓௓′మ , (2.86) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.85); 
 ܼ′ଶ = ʹͶͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.85). ݐ′ଶ = ଷ,ଵସ∙ଵଶସହ = Ͳ,Ͳͳ͵  

ɉɨɬɟɪɹ ɷɧɟɪɝɢɢ ɜ ɪɚɛɨɱɟɣ ɪɟɲɟɬɤɟ ɜɬɨɪɨɝɨ ɜɟɧɰɚ, ɤȾɠ/ɤɝ: ∆ℎ′ˎ = ௐ′మ𝑡మଶ଴଴଴ (ͳ − 𝜓ଶ′ ଶ), (2.87) 

ɝɞɟ 𝜓ଶ′ = Ͳ,ͻͷͶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.81); 
 ܹ′ଶ𝑡 = ͳͳͷ,͸͵͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.81). ∆ℎ′ˎ = ଵଵହ,଺ଷଷమଶ଴଴଴ ሺͳ − Ͳ,ͻͷͶଶሻ = Ͳ,͸͸Ͷ  
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ɉɨɬɟɪɹ ɫ ɜɵɯɨɞɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɤȾɠ/ɤɝ: ∆ℎ˅˔ = ஼మ′మଶ଴଴଴, (2.88) 

ɝɞɟ ܥଶ′ = ͳͳ͵,͹ͳʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.82). ∆ℎ˅˔ = ଵଵଷ,଻ଵଶమଶ଴଴଴ = ͸,Ͷ͸ͷ  

Ɂɧɚɱɟɧɢɹ ɥh  ɢ ɜɫh  ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɜɜɟɪɯ ɩɨ ɢɡɨɛɚɪɟ 2ɊɋɊ , ɪɢɫ.2.2. 
Ɋɚɫɩɨɥɚɝɚɟɦɚɹ ɷɧɟɪɝɢɹ ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ: ܧ଴ = ℎ଴∗ , (2.89) 

ɝɞɟ ℎ଴∗ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.21). ܧ଴ = ͳ͵͹,ͺ͹ͺ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɥɨɩɚɬɨɱɧɵɣ ɄɉȾ ɫɬɭɩɟɧɢ: 𝜂ˑˎ = ௎∙[(ௐభ∙c୭s ఉభ+ௐమ∙c୭s ఉమэ˗)+(ௐభ′∙c୭s ఉభ′+ௐమ′∙c୭s ఉమэ˗′ )]ாబ∙ଵ଴଴଴ , (2.90) 

ɝɞɟ ܷ = ͳͷ͹,ͷ͵ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.83); 
 ଵܹ = ͵͵͸,͸ʹͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); 
ଵߚ∠  = ͳ͹,ͷͷ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.39); 
 ଶܹ = ͵ʹ͸,ͷͻʹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.51); 
˗ଶэߚ∠  = ͳͷ,ͻͺͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.51); 
 ܹ′ଵ = ͺͺ,͸͵͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.72); 
ଵ′ߚ∠  =  ͺ͸,͹͹ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.71); 
 ܹ′ଶ = ͳͲͻ,͹͵ͻ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.83); 
˗ଶэ′ߚ∠  = Ͷ͸,ʹͲ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.79); 
଴ܧ  = ͳ͵͹,ͺ͹ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.89). 𝜂ˑˎ = ͳͷ͹,ͷ͵ͺ ∙ ଷଷ଺,଺ଶଽ∙c୭s ଵ଻,ହହ଺+ଷଶ଺,ହଽଶ∙c୭s ଵହ,ଽ଼ଵଵଷ଼,଼଻଻∙ଵ଴଴଴ +  +ͳͷ͹,ͷ͵ͺ ∙ ଼଼,଺ଷଷ∙c୭s ଼଺,଻଻଼+ଵ଴ଽ,଻ଷଽ∙c୭s ସ଺,ଶ଴ଷଵଷ଻,଼଻଼∙ଵ଴଴଴ = Ͳ,ͺͳͺ  

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɥɨɩɚɬɨɱɧɵɣ ɄɉȾ ɩɨ ɞɪɭɝɨɣ ɮɨɪɦɭɥɟ: 𝜂ˑˎ = ாబ−∆ℎ˔−∆ℎˎ−∆ℎʞ−∆ℎ′ˎ −∆ℎ˅˔ாబ , (2.91) 

ɝɞɟ ܧ଴ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.90); 
 ∆ℎ˔ = ͻ,ͻ͹ͷ - ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.36); 
 ∆ℎˎ = ͸,Ͳͺ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.55); 
 ∆ℎʞ = ͳ,ͻͳ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.69); 
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 ∆ℎ′ˎ = Ͳ,͸͸Ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.87); 
 ∆ℎ˅˔ = ͸,Ͷ͸ͷ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.88). 𝜂ˑˎ = ଵଷ଻,଼଻଼−ଽ,ଽ଻ହ−଺,଴଼଺−ଵ,ଽଵ଻−଴,଺଺ସ−଺,ସ଺ହଵଷ଻,଼଻଼ = Ͳ,ͺͳͺ  

Ɋɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ 𝜂ˑˎ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1,5%. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɨɬ ɬɪɟɧɢɹ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ 

ɩɚɪɨɜɨɣ ɫɪɟɞɟ: 𝜉˕˓ = 𝐾˕˓ ∙ 𝑑˔˓మிభ ቀ ௎஼𝑎ቁଷ
, (2.92) 

ɝɞɟ 𝐾˕˓ = Ͳ,͸ ∙ ͳͲ−ଷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.86); 
ଵܨ  = Ͳ,Ͳͳ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.27); 

 ቀ ௎஼𝑎ቁ = Ͳ,͵– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7). 

𝜉˕˓ = Ͳ,͸ ∙ ͳͲ−ଷ ∙ ଵమ଴,଴ଵ଻ ∙ Ͳ,͵ଷ = Ͳ,ͲͲͳ  

ɉɨɬɟɪɢ ɨɬ ɬɪɟɧɢɹ, ɤȾɠ/ɤɝ: ∆ℎ˕˓ = 𝜉˕˓ ∙  ଴, (2.93)ܧ

ɝɞɟ 𝜉˕˓ = Ͳ,ͲͲͳ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.92); 
଴ܧ  = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91). ∆ℎ˕˓ = Ͳ,ͲͲͳ ∙ ͳ͵͹,ͺ͹ͺ = Ͳ,ͳ͵  

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɨɬ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɛɚɧɞɚɠɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɩɨɜɟɪɯ ɪɚ-
ɛɨɱɢɯ ɥɨɩɚɬɨɤ: 𝜉ʐʢ = గ∙𝑑˒∙𝛿эˍ˅ிభ ∙ √𝜌ʡ + ͳ,ͺ ∙ ௟భ𝑑˔˓ ∙ 𝜂ˑˎ, (2.94) 

ɝɞɟ ݀˒–ɩɟɪɢɮɟɪɢɣɧɵɣ ɞɢɚɦɟɬɪ ɫɬɭɩɟɧɢ, ɦ: ݀˒ = ݀˔˓ + ݈′ଶ, (2.95) 

ɝɞɟ ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.92); 
 ݈′ଶ = Ͳ,Ͳ͵ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.80). ݀˒ = ͳ + Ͳ,Ͳ͵ͷ = ͳ,Ͳ͵ͷ  
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 𝛿эˍ˅ – ɤɨɷɮɮɢɰɢɟɧɬ: 𝛿эˍ˅ = ଵ√ ర𝛿𝑎మ+భ,ఱ∙𝑧𝛿𝑟మ , (2.96) 

ɝɞɟ 𝛿௔ = ͷ ∙ ͳͲ−ଷ – ɨɫɟɜɨɣ ɡɚɡɨɪ, ɦ; 
ݖ  = ʹ – ɱɢɫɥɨ ɝɪɟɛɧɟɣ ɛɚɧɞɚɠɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ; 
 𝛿𝑟 = Ͳ,͸ͷ ∙ ͳͲ−ଷ – ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ. 𝛿эˍ˅ = ଵ√ ర(ఱ∙భబ−య)మ+ భ,ఱ∙మ(బ,లఱ∙భబ−య)మ = ͵,͹ͳͳ ∙ ͳͲ−ସ   

ଵܨ  = Ͳ,Ͳͳ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.92); 
 𝜌ʡ = Ͳ,Ͳ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.17); 
 ݈ଵ = Ͳ,Ͳʹ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.44); 
 ݀˔˓ = ͳ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.95); 
 𝜂ˑˎ = Ͳ,ͺͳͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91). 𝜉ʐʢ = ଷ,ଵସ∙ଵ,଴ଷହ∙ଷ,଻ଵଵ∙ଵ଴−ర଴,଴ଵ଻ ∙ √Ͳ,Ͳ͸ + ͳ,ͺ ∙ ଴,଴ଶ଺ଵ ∙ Ͳ,ͺͳͺ = Ͳ,Ͳͳͻ   

ɉɨɬɟɪɹ ɨɬ ɩɪɨɬɟɱɟɤ, ɤȾɠ/ɤɝ: ∆ℎ˖˕ = 𝜉ʐʢ ∙  ଴, (2.97)ܧ

ɝɞɟ 𝜉ʐʢ = Ͳ,Ͳͳͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.94); 
଴ܧ  = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.93). ∆ℎ˖˕ = Ͳ,Ͳͳͻ ∙ ͳ͵͹,ͺ͹ͺ = ʹ,ͷ͹ʹ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ ɨɬ ɜɥɚɠɧɨɫɬɢ: 𝜉˅ˎ = ʹ ∙ ቀ ௎஼𝑎ቁ ∙ (Ͳ,ͻ ∙ ଴ݕ + Ͳ,͵ͷ ∙ ሺݕଶ −  ଴ሻ), (2.98)ݕ

ɝɞɟ ቀ ௎஼𝑎ቁ = Ͳ,͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.92); 

଴ݕ  = Ͳ – ɫɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ ɩɟɪɟɞ ɫɬɭɩɟɧɶɸ; 
ଶݕ  = Ͳ,ͲͶʹ – ɫɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ ɡɚ ɫɬɭɩɟɧɶɸ. 𝜉˅ˎ = ʹ ∙ Ͳ,͵ ∙ (Ͳ,ͻ ∙ Ͳ + Ͳ,͵ͷ ∙ ሺͲ,ͲͶʹ − Ͳሻ) = Ͳ,ͲͲͻ 

ɉɨɬɟɪɢ ɨɬ ɜɥɚɠɧɨɫɬɢ, ɤȾɠ/ɤɝ: ∆ℎ˅ˎ = 𝜉˅ˎ ∙  ଴, (2.99)ܧ

ɝɞɟ 𝜉˅ˎ = Ͳ,ͲͲͻ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.98); 
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଴ܧ  = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.97). ∆ℎ˅ˎ = Ͳ,ͲͲͻ ∙ ͳ͵͹,ͺ͹ͺ = ͳ,ʹͳʹ   

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɫɬɭɩɟɧɢ, ɤȾɠ/ɤɝ: ℎ𝑖 = ଴ܧ − ∆ℎ˔ − ∆ℎˎ − ∆ℎʞ − ∆ℎ′ˎ − ∆ℎ˅˔ − ∆ℎ˕˓ − ∆ℎ˖˕ − ∆ℎ˅ˎ, (2.100) 

ɝɞɟ ܧ଴ = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.99); 
 ∆ℎ˔ = ͻ,ͻ͹ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91); 
 ∆ℎˎ = ͸,Ͳͺ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91); 
 ∆ℎʞ = ͳ,ͻͳͶ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91); 
 ∆ℎ′ˎ = Ͳ,͸͸Ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91); 
 ∆ℎ˅˔ = ͸,Ͷ͸ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.91); 
 ∆ℎ˕˓ = Ͳ,ͳ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.93); 
 ∆ℎ˖˕ = ʹ,ͷ͹ʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.97); 
 ∆ℎ˅ˎ = ͳ,ʹͳʹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.99) ℎ𝑖 = ͳ͵͹,ͺ͹ͺ − ͻ,ͻ͹ͷ − ͸,Ͳͺ͸ − ͳ,ͻͳͶ − Ͳ,͸͸Ͷ − ͸,Ͷ͸ͷ − Ͳ,ͳ͵ −   −ʹ,ͷ͹ʹ − ͳ,ʹͳʹ = ͳͲͺ,ͺ͸   

ȼɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ: 𝜂௢𝑖 = ℎ𝑖ாబ, (2.101) 

ɝɞɟ ℎ𝑖 = ͳͲͺ,ͺ͸ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (2.100); 
଴ܧ  = ͳ͵͹,ͺ͹ͺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.100). 𝜂௢𝑖 = ଵ଴଼,଼଺ଵଷ଻,଼଻଼ = Ͳ,͹ͻ  

ȼɧɭɬɪɟɧɧɹɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, ɤȼɬ: 

𝑖ܰ = ܩ ∙ ℎ𝑖, (2.102) 

ɝɞɟ ܩ = ʹͻ,ͻ͹Ͷ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.78); 
 ℎ𝑖 = ͳͲͺ,ͺ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.101). 

𝑖ܰ = ʹͻ,ͻ͹Ͷ ∙ ͳͲͺ,ͺ͸ = ͵ʹ͸ʹ,ͻͳ͹   
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3 ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɟɝɨ ɷɤɨɧɨɦɢ-
ɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜяɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ 
ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɭɤɪɭɩɧɟɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

эܷ = ˕ܷ + зܷ˒ + ˃ܷ + ˕ܷ˓ + ܷ˒˓, (3.1) 

ɝɞɟ ˕ܷ – ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɪɚɜɧɵ 0; 
 зܷ˒ – ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ; 
 ˃ܷ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ; 
 ˕ܷ˓ – ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ; 
 ܷ˒˓ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. 

ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ.ɟ. ɤɚɥɟɧɞɚɪɧɨɟ ɜɪɟɦɹ ɡɚ 
ɜɵɱɟɬɨɦ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ: ܶ˓ = ͺ͹͸Ͳ − ܶ˓ ˈˏ, (3.2) 

ɝɞɟ ܶ˓ ˈˏ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱ/ɝɨɞ. ɇɚɯɨɞɢɬɫɹ ɩɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɚɧ-
ɧɵɯ ɬɚɛɥɢɰɵ Ⱥ.2 ɩɪɢɥɨɠɟɧɢɹ [3] ɢ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ: ܶ˓ ˈˏ = ʹͷͺ. ܶ˓ = ͺ͹͸Ͳ − ʹͷͺ = ͺͷͲʹ 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ: ܹ = ˖ܰ˔˕ ∙ ̟ܶ ˔˕, (3.3) 

ɝɞɟ ˖ܰ˔˕ = ͵ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ; 
 ̟ܶ ˔˕ – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ. ɉɪɢɧɢɦɚ-
ɟɬɫɹ ɫ ɭɱɟɬɨɦ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ, ɬ.ɟ. ɧɚ 350 ɱɚɫɨɜ ɦɟɧɶɲɟ ܶ˓  ɢɡ ɮɨɪɦɭɥɵ (3.2). ܹ = ͵ ∙ ͺͳͷʹ = ʹͶͶͷ͸ 

3.1.1 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪ-
ɦɭɥɭ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

зܷ˒ = ˖ܰ˔˕ ∙ ݊˖ ∙ ʣз˒ ∙ ͳͲ−଺, (3.4) 

ɝɞɟ ˖ܰ˔˕ = ͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.3); 
 ݊˖ = ͳ – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɱɟɥ./Ɇȼɬ; 
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 ʣз˒ = ͸ͲͲͲͲͲ – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ, ɪɭɛ./ɝɨɞ. 

зܷ˒ = ͵ ∙ ͳ ∙ ͸ͲͲͲͲͲ ∙ ͳͲ−଺ = ͳ,ͺ  

3.1.2 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ: ܷ௔ = ʠˑ˄ ∙ ʜ˃ ∙ ͳͲ−଺, (3.5) 

ɝɞɟ ʠˑ˄ – ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɱɚɫɬɶɸ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, 
ɦɥɧ. ɪɭɛ: ʠˑ˄ = ݉ ∙ К, (3.6) 

ɝɞɟ ݉ = Ͳ,Ͷʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 К – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɟɤɬ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ ɩɨ-
ɤɭɩɤɭ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ ɤɨɦɩɥɟɤɬɚ ɢɡ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɬɭɪɛɨɝɟɧɟɪɚ-
ɬɨɪɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɡɚɬɪɚɬ ɧɚ ɞɨɫɬɚɜɤɭ. 

ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɰɟɧɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 – ɐɟɧɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɐɟɧɚ ɡɚ ɲɬ., ɪɭɛ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ ɂɬɨɝɨ, ɪɭɛ 
Ɍɭɪɛɨɚɝɪɟɝɚɬ 403 677 600 1 403 677 600 

 
Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬ ɤɨɦɩɚɧɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɶ. 
Ɂɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ɐɟɧɵ ɧɚ ɞɨɫɬɚɜɤɭ 

Ɇɚɪɲɪɭɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ 
ɨɬ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ – Ʉɪɚɫɧɨɹɪɫɤ 659 390 

Ʉɪɚɫɧɨɹɪɫɤ – Ⱦɭɞɢɧɤɚ  105 000 
ɂɬɨɝɨ, ɪɭɛ 764 390 

 
Ɂɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɰɟɯɚ 1800ɯ6000ɯ4000 ɫɨɫɬɚɜɥɹɸɬ И˔˕ =ͳͻʹʹͷͷͷ ɪɭɛ [6]. 

Ɋɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ: К = Иˑ˄ + Иˇˑ˔˕ + И˔˕, (3.7) 

ɝɞɟ Иˑ˄ = ͶͲ͵͸͹͹͸ͲͲ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
 Иˇˑ˔˕ = ͹͸Ͷ͵ͻͲ – ɡɚɬɪɚɬɵ ɧɚ ɞɨɫɬɚɜɤɭ; 
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 И˔˕ = ͳͻʹʹͷͷͷ – ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ К = ͶͲ͵͸͹͹͸ͲͲ + ͹͸Ͷ͵ͻͲ + ͳͻʹʹͷͷͷ = ͶͲ͸͵͸ͶͷͶͷ ʠˑ˄ = Ͳ,Ͷʹ ∙ ͶͲ͸͵͸ͶͷͶͷ = ͳ͹Ͳ͸͹͵ͳͲͻ ʜ˃ = ͹% - ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. ܷ௔ = ͳ͹Ͳ͸͹͵ͳͲͻ ∙ Ͳ,Ͳ͹ ∙ ͳͲ−଺ = ͳͳ,ͻͶ͹ 

3.1.3 Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 

Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ. ɪɭɛ./ɝɨɞ: 

˕ܷ˓ = ˃ܷ ∙ ʜ˕˓, (3.8) 

ɝɞɟ ˃ܷ = ͳͳ,ͻͶ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.5); 
 ʜ˕˓ = ͷ% - ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

˕ܷ˓ = ͳͳ,ͻͶ͹ ∙ Ͳ,Ͳͷ = Ͳ,ͷͻ͹ 

3.1.4 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 

Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ: 
 ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ; 
 ɩɥɚɬɚ ɡɚ ɡɟɦɥɸ 
 ɢ ɞɪ. 
ɂɯ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 – 30 % ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, 

ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ ɫ ɭɱɟɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ, ɦɥɧ.ɪɭɛ./ɝɨɞ: ܷ˒˓ = Ͳ,ʹ ∙ ( ˃ܷ + ˕ܷ˓ + зܷ˒) + ʠʝʥ, (3.9) 

ɝɞɟ ˃ܷ = ͳͳ,ͻͶ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.8); 
 ˕ܷ˓ = Ͳ,ͷͻ͹ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.8); 
 зܷ˒ = ͳ,ͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.4); 
 ʠʝʥ – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ./ɝɨɞ: ʠʝʥ = ʜ˔˅ ∙ зܷ˒, (3.10) 

ɝɞɟ ʜ˔˅ = ͵Ͳ% - ɧɨɪɦɚɬɢɜ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ. ʠʝʥ = Ͳ,͵ ∙ ͳ,ͺ = Ͳ,ͷͶ ܷ˒˓ = Ͳ,ʹ ∙ ሺͳͳ,ͻͶ͹ + Ͳ,ͷͻ͹ + ͳ,ͺሻ + Ͳ,ͷͶ = ͵,ͶͲͻ 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

эܷ = ͳ,ͺ + ͳͳ,ͻͶ͹ + Ͳ,ͷͻ͹ + ͵,ͶͲͻ = ͳ͹,͹ͷ͵ 

3.2 Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɍɚɤ ɤɚɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɬɨ 
ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɭɠɧɨ ɫɱɢɬɚɬɶ ɬɨɥɶɤɨ ɩɨ ɜɵɪɚɛɨɬɚɧ-
ɧɨɣ ɦɨɳɧɨɫɬɢ.  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ: ܵ˅ы˓э = ௎э∙ଵ଴యௐ , (3.11) 

ɝɞɟ эܷ = ͳ͹,͹ͷ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.1); 
 ܹ = ʹͶͶͷ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.4). ܵ˅ы˓э = ଵ଻,଻ହଷ∙ଵ଴యଶସସହ଺ = Ͳ,͹͵  

3.3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɡɚɜɢɫɢɬ ɧɟ ɨɬ ɬɨɝɨ, ɫɤɨɥɶɤɨ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɢɢ ɩɪɨɞɚɟɬɫɹ ɜ ɫɟɬɶ, ɚ ɨɬ ɬɨɝɨ, ɫɤɨɥɶɤɨ ɦɵ ɫɷɤɨɧɨɦɢɥɢ, ɧɟ ɡɚɤɭɩɚɹ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɢɸ ɨɬ ɫɟɬɢ. ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɬ, ɦɥɧ.ɪɭɛ.: ʑʟʞ = (ʡэ − ܵ˅ы˓э ) ∙ ܹ ∙ ͳͲ−ଷ, (3.12) 

ɝɞɟ ʡэ = ʹ,ͷͺ – ɬɚɪɢɮ, ɩɨ ɤɨɬɨɪɨɦɭ ɤɨɬɟɥɶɧɚɹ №7 ɡɚɤɭɩɚɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɫ 
Ɍɗɐ ɝɨɪɨɞɚ ɇɨɪɢɥɶɫɤ; 
 ܵ˅ы˓э = Ͳ,͹͵ – ɫɦɨɬɪɢ ɮɨɪɦɭɥɭ (3.11); 
 ܹ = ʹͶͶͷ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.11). ʑʟʞ = ሺʹ,ͷͺ − Ͳ,͹͵ሻ ∙ ʹͶͶͷ͸ ∙ ͳͲ−ଷ = Ͷͷ,͵Ͷ͵ 

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ.ɪɭɛ.: Дˑ˔ː = ʑʟʞ − ʠ˒ˑˎː, (3.13) 

ɝɞɟ ʑʟʞ = Ͷͷ,͵Ͷ͵ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.12); 
 ʠ˒ˑˎː – ɩɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɦɥɧ.ɪɭɛ.: ʠ˒ˑˎː = ܵ˅ы˓э ∙ ܹ ∙ ͳͲ−ଷ, (3.14) 

ɝɞɟ ܵ˅ы˓э = Ͳ,͹͵ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.12); 
 ܹ = ʹͶͶͷ͸ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.12). 
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ʠ˒ˑˎː = Ͳ,͹͵ ∙ ʹͶͶͷ͸ ∙ ͳͲ−ଷ = ͳ͹,͹ͷ͵ Дˑ˔ː = Ͷͷ,͵Ͷ͵ − ͳ͹,͹ͷ͵ = ʹ͹,ͷͻ  

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɨ ɫɬɚɜɤɟ 20% ɫɨɫɬɚɜɢɬ, ɦɥɧ.ɪɭɛ.: ʜ˒˓ = Ͳ,ʹ ∙ Дˑ˔ː, (3.15) 

ɝɞɟ Дˑ˔ː = ʹ͹,ͷͻ – ɫɦɨɬɪɟɬɶ ɜ ɮɨɪɦɭɥɟ (3.13). ʜ˒˓ = Ͳ,ʹ ∙ ʹ͹,ͷͻ = ͷ,ͷͳͺ 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨ-
ɢɬɟɥɶɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɚ ɩɨ ɮɨɪɦɭɥɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ. ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɩɪɨ-
ɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɥɟɬ (t = 0 – 10). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɷɧɟɪɝɨɛɥɨɤɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3. 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ.: ʦʞ𝑡 = Дˑ˔ː − ʜ˒˓, (3.16) 

ɝɞɟ Дˑ˔ː = ʹ͹,ͷͻ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.15); 
 ʜ˒˓ = ͷ,ͷͳͺ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (3.15). 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ.: ʦДʞ𝑡 = ʦʞ𝑡 + ˃ܷ, (3.17) 

ɝɞɟ ˃ܷ = ͳͳ,ͻͶ͹ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.11). 
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ.ɪɭɛ.: ʦДʞʜИ𝑡 = ʦДʞʜИ𝑡−ଵ + ʦДʞ𝑡, (3.18) 

ȼ ɧɭɥɟɜɨɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɤɚɩɢɬɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɫɨ ɡɧɚɤɨɦ ɦɢ-
ɧɭɫ.  

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ.: ДДʞ𝑡 = ʦДʞ𝑡ሺଵ+𝑟ሻ𝑡, (3.19) 

ɝɞɟ ݎ = ͳͲ% - ɧɨɪɦɚ ɞɢɫɤɨɧɬɚ. 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ.ɪɭɛ.: ДДʞʜИ𝑡 = ДДʞʜИ𝑡−ଵ + ДДʞ𝑡, (3.20) 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɩɪɨɟɤɬɚ, ɦɥɧ.ɪɭɛ.: ܰ𝑃ܸ = ∑ ʦДʞ𝑡ሺଵ+𝑟ሻ𝑡ଵ଴𝑡=ଵ −  ଴, (3.21)ܥܫ

ɝɞɟ ݎ = ͳͲ% - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.19); 
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 .଴ – ɢɧɜɟɫɬɢɰɢɢ ɧɚ ɧɭɥɟɜɨɦ ɲɚɝɟ (ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ)ܥܫ 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ: ܦ𝑃ܫ = 𝑁𝑃௏|ூ஼బ| + ͳ, (3.22) 

ɝɞɟ ܥܫ଴ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.21). 
ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 𝑃𝑃 = 𝑃𝑃ݐ + ʦДʞʜИ𝑡𝑃𝑃ʦДʞ𝑡𝑃𝑃+భ , (3.23) 

ɝɞɟ ݐ𝑃𝑃 – ɩɨɫɥɟɞɧɢɣ ɝɨɞ, ɜ ɤɨɬɨɪɨɦ ɱɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨ-
ɝɨɦ ɨɫɬɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦ; 
 ʦДʞʜИ𝑡𝑃𝑃 – ɱɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɜ ݐ𝑃𝑃 ɝɨɞ; 
 ʦДʞ𝑡𝑃𝑃+ଵ – ɱɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɜ ɫɥɟɞɭɸɳɢɣ ɝɨɞ ɩɨɫɥɟ ݐ𝑃𝑃. 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: ܦ𝑃𝑃 = ஽𝑃𝑃ݐ + ДДʞʜИ𝑡𝐷𝑃𝑃ДДʞ𝑡𝐷𝑃𝑃+భ , (3.24) 

ɝɞɟ ݐ஽𝑃𝑃 – ɩɨɫɥɟɞɧɢɣ ɝɨɞ, ɜ ɤɨɬɨɪɨɦ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɨɫɬɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦ; 
 ДДʞʜИ𝑡஽𝑃𝑃 – ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɜ ݐ஽𝑃𝑃 ɝɨɞ; 
 ДДʞ𝑡஽𝑃𝑃+ଵ – ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɜ ɫɥɟɞɭɸɳɢɣ ɝɨɞ ɩɨɫɥɟ ݐ஽𝑃𝑃. 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɩɪɨɟɤɬ 

ɇɚɢɦɟɧɨɜɚ-
ɧɢɟ ɜɟɥɢɱɢɧɵ 

Ƚɨɞ 
0 1 2 3 4 5 6 7 8 9 10 ʦʞ, ɦɥɧ.ɪɭɛ.  22 22 22 22 22 22 22 22 22 22 ʦДʞ, ɦɥɧ.ɪɭɛ. -170 34 34 34 34 34 34 34 34 34 34 ʦДʞʜИ, 

ɦɥɧ.ɪɭɛ. -170 -137 -103 -69 -35 -1 33 67 101 135 170 ДДʞ, ɦɥɧ.ɪɭɛ. -170 31 28 26 23 21 19 17 16 14 13 ДДʞʜИ, 
ɦɥɧ.ɪɭɛ. -170 -140 -112 -86 -63 -42 -23 -5 11 25 38 ܰ𝑃ܸ 38,36 ܦ𝑃1,22 ܫ 𝑃𝑃 5 ɥɟɬ ܦ𝑃𝑃 7 ɥɟɬ 4 ɦɟɫɹɰɚ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3.3 ɫɬɪɨɢɬɫɹ ɮɢɧɚɧɫɨɜɵɣ ɩɪɨɮɢɥɶ ɩɪɨɟɤɬɚ, 
ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 – Ɏɢɧɚɧɫɨɜɵɣ ɩɪɨɮɢɥɶ ɩɪɨɟɤɬɚ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨ-
ɟɤɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ܰ𝑃ܸ > Ͳ, 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ 1,22, ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ: ɩɪɨɫɬɨɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ 5 ɥɟɬ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ – 7 ɥɟɬ 4 ɦɟɫɹɰɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 
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4 ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ 
ɭɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

4.1 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɭɡɥɚ ɭɱɟɬɚ 

Ⱦɥɹ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɬɩɭɫɤɚɟɦɵɯ ɤɨɬɟɥɶɧɨɣ, 
ɧɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɅɈ-
ȽɂɄȺ-9961 ɜ ɫɨɫɬɚɜɟ: 

 ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ-961; 
 ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɨɞɧɨɥɭɱɟɜɵɟ ɍɉɊ US 800. 

Ⱦɭ-400(ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ); 
 ɤɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉ-ɇ (ɬɪɭɛɨɩɪɨɜɨɞɵ 

ɫɟɬɟɜɨɣ ɜɨɞɵ); 
 ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ Ɇɟɬɪɚɧ-55 (ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 

ɫɟɬɟɜɨɣ ɜɨɞɵ). 

4.2 ɍɫɥɨɜɢя ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ 

ɂɫɬɨɱɧɢɤɨɦ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɢɫɩɵɬɚɧɢɢ, ɦɨɧɬɚɠɟ ɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɩɪɢɛɨɪɨɜ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɢ ɢɡɦɟɪɹɟɦɚɹ ɫɪɟɞɚ, ɧɚɯɨɞɹɳɚɹɫɹ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɨ ɫɩɨɫɨɛɭ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɨɬ ɩɨɪɚ-
ɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢɛɨɪɵ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ 01 ɩɨ ȽɈɋɌ 12.2.3007.0-
75. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 10 Ɉɦ. Ɋɚɡ-
ɦɟɳɟɧɢɟ ɩɪɢɛɨɪɨɜ ɩɪɢ ɦɨɧɬɚɠɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɩɪɢɛɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɩɨ ȽɈɋɌ 12.3.019-80, ɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ – «ɉɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ» ɞɥɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚɩɪɹ-
ɠɟɧɢɟɦ ɞɨ 1000 ȼ. ɉɪɢɛɨɪɵ ɞɨɥɠɧɵ ɨɛɫɥɭɠɢɜɚɬɶɫɹ ɩɟɪɫɨɧɚɥɨɦ, ɢɦɟɸɳɢɦ ɤɜɚ-
ɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ». 
ɍɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɨɜ ɢ ɡɚɦɟɧɚ ɭɡɥɨɜ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɢɬɚɧɢɢ. Ɂɚɦɟɧɚ ɞɚɬɱɢɤɨɜ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨ-
ɞɢɬɶɫɹ ɩɪɢ ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɚɝɢɫɬɪɚɥɢ. 

4.3 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɬɪɟɛɨɜɚɧɢя 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ «ɉɪɚɜɢ-
ɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ», ɉɌȻ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɩɢ-
ɫɚɧɢɹɦɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢɛɨɪɨɜ. 

ɉɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɞɨɥɠɧɵ ɟɠɟɫɭɬɨɱɧɨ, ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ, ɮɢɤ-
ɫɢɪɨɜɚɬɶɫɹ ɜ ɠɭɪɧɚɥɟ. 

ɍɡɟɥ ɭɱɟɬɚ ɫɱɢɬɚɟɬɫɹ ɜɵɲɟɞɲɢɦ ɢɡ ɫɬɪɨɹ ɜ ɫɥɭɱɚɹɯ: 
 ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɟɝɨ ɪɚɛɨɬɭ; 
 ɧɚɪɭɲɟɧɢɹ ɩɥɨɦɛ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɥɢɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɜɹɡɟɣ; 
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 ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢɛɨɪɨɜ ɢ ɷɥɟɦɟɧɬɨɜ ɭɡɥɚ ɭɱɟɬɚ; 
 ɪɚɛɨɬɵ ɥɸɛɨɝɨ ɢɡ ɩɪɢɛɨɪɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɨɪɦ ɬɨɱɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ 

ɪɚɡɞɟɥɟ 5 «ɉɪɚɜɢɥ ɭɱɟɬɚ...» 
 ɜɪɟɡɨɤ ɜ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɭɡɥɚ ɭɱɟɬɚ. 

4.4 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢя ɩɟɪɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

4.4.1 Ʉɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉ-ɇ 

ȼ ɤɨɦɩɥɟɤɬ ɜɯɨɞɹɬ ɞɜɚ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɚɬɢɧɨɜɵɯ 
ɬɢɩɚ 100ɉ, ɤɨɬɨɪɵɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚɯ ɢɡɦɟɧɹɸɬ ɫɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚɳɢɬɧɵɯ ɝɢɥɶɡɚɯ, ɜɯɨɞɹɳɢɯ ɜ 
ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ. ȼɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɳɢɬɧɨɣ ɝɢɥɶɡɵ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɨɧɬɚɤɬ ɫ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɡɚɳɢɬɧɵɟ ɝɢɥɶɡɵ ɡɚ-
ɩɨɥɧɹɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɟɪɦɟɬɢɱɧɚ. Ɇɨɧɬɚɠ-
ɧɚɹ ɱɚɫɬɶ ɡɚɳɢɬɧɨɣ ɚɪɦɚɬɭɪɵ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɵɩɨɥɧɟɧɚ ɢɡ ɚɧɬɢɤɨɪɪɨ-
ɡɢɣɧɨɣ ɫɬɚɥɢ. 

4.4.2 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ Ɇɟɬɪɚɧ-55 

ȼɨ ɜɯɨɞɧɨɣ ɩɨɥɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɫɩɨɥɨɠɟɧɚ ɬɢɬɚɧɨ-ɫɚɩɮɢɪɨɜɚɹ 
ɦɟɦɛɪɚɧɚ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧɚ ɬɟɧɡɨɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɢɡ ɱɟɬɵɪɟɯ ɬɟɧɡɨ-
ɪɟɡɢɫɬɨɪɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɦɨɫɬ ɍɢɧɫɬɨɧɚ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɡɦɟɪɹɟɦɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɦɟɦɛɪɚɧɚ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨ-
ɪɟɡɢɫɬɨɪɨɜ (ɪɚɡɛɚɥɚɧɫ ɬɟɧɡɨɦɨɫɬɚ). ɂɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ 
ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɚɧɚɥɨɝɨɜɵɣ ɬɨɤɨɜɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɢɡ-
ɦɟɪɹɟɦɨɦɭ ɞɚɜɥɟɧɢɸ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɜ ɨɜɚɥɶɧɨɦ 
ɤɨɪɩɭɫɟ, ɫɨ ɲɬɭɰɟɪɨɦ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɥɢɧɢɢ ɢɡɦɟɪɹɟɦɨɝɨ ɞɚɜɥɟɧɢɹ. 

4.4.3 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɬɢɩɚ ɍɉɊ US 800 

Ɋɚɫɯɨɞɨɦɟɪ-ɫɱɟɬɱɢɤ ɠɢɞɤɨɫɬɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ US800 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɫɪɟɞɧɟɝɨ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ (ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɯɨɞɚ) ɢ ɨɛɴɟɦɚ ɠɢɞ-
ɤɨɫɬɟɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. US800 ɢɡɦɟɪɹɟɬ ɪɚɫɯɨɞ ɢ ɨɛɴɟɦ 
ɠɢɞɤɨɫɬɟɣ, ɫɜɨɣɫɬɜɚ ɢ ɬɟɱɟɧɢɟ ɤɨɬɨɪɵɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ ɭɫɥɨɜɧɵɦ ɞɢɚɦɟɬɪɨɦ 
ɨɬ 15 ɞɨ 2000 ɦɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɫɥɨɜɢɹɦ: 

 ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɧɟ ɧɢɠɟ 5000;  
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɧɟ ɛɨɥɟɟ 12 ɦ/ɫ; 
 ɩɨɥɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɨ 6,3 Ɇɉɚ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɨɬ ɦɢɧɭɫ 40 ɞɨ ɩɥɸɫ 150 0ɋ; 
 ɫɨɞɟɪɠɚɧɢɟ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɧɟ ɛɨɥɟɟ 3% ɨɬ ɨɛɴɟɦɚ. 
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US800 ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧ-
ɧɨɫɬɢ ɤɚɤ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɢ ɨɛɴɟɦɚ ɩɨ ɨɞɧɨɦɭ ɢɥɢ ɞɜɭɦ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚɦ: 

 ɝɨɪɹɱɟɣ, ɯɨɥɨɞɧɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɢɬɶɟɜɨɣ ɜɨɞɵ; 
 ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ; 
 ɚɝɪɟɫɫɢɜɧɵɯ ɠɢɞɤɨɫɬɟɣ (ɤɢɫɥɨɬ, ɳɟɥɨɱɟɣ ɢ ɬ.ɩ.), ɦɚɡɭɬɚ, ɦɚɫɟɥ; 
 ɠɢɞɤɢɯ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɪɨɦɟ ɝɚɡɢɪɨɜɚɧɧɵɯ ɧɚɩɢɬɤɨɜ; 
 ɥɸɛɨɣ ɞɪɭɝɨɣ ɠɢɞɤɨɫɬɢ ɨɬɜɟɱɚɸɳɟɣ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɭɫɥɨɜɢɹɦ. 
US800 ɫɨɯɪɚɧɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. 
ɗɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ US800 ɜ ɢɫɩɨɥɧɟɧɢɢ ɫ ɱɚɫɚɦɢ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜɟɞɟɬ 

ɭɱɟɬ ɩɪɨɲɟɞɲɟɝɨ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɨɛɴɟɦɚ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɵɯ ɚɪɯɢɜɚɯ: 
 ɱɚɫɨɜɨɦ – ɝɥɭɛɢɧɨɣ ɞɨ 2976 ɫɪɟɞɧɟɱɚɫɨɜɵɯ ɡɧɚɱɟɧɢɣ; 
 ɫɭɬɨɱɧɨɦ – ɝɥɭɛɢɧɨɣ ɞɨ 120 ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ; 
 ɦɟɫɹɱɧɨɦ – ɝɥɭɛɢɧɨɣ ɞɨ 190 ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟɧɢɣ. 
US800 ɢɡɦɟɪɹɟɬ ɪɚɫɯɨɞ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɦ-

ɩɭɥɶɫɨɜ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɥɟɛɚɧɢɹ ɱɟɪɟɡ ɞɜɢɝɚɸɳɭɸɫɹ ɠɢɞɤɨɫɬɶ. Ɋɚɡɧɨɫɬɶ 
ɦɟɠɞɭ ɜɪɟɦɟɧɚɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɢɦɩɭɥɶɫɨɜ ɜ ɩɪɹɦɨɦ ɢ ɨɛ-
ɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɤɨ-
ɪɨɫɬɢ ɟɟ ɩɨɬɨɤɚ. 

ȼɨɡɛɭɠɞɟɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟ-
ɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ (ɞɚɥɟɟ ɉɗɉ), ɪɚɫɩɨɥɚɝɚɟɦɵɦɢ ɧɚ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ.  

ɍɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɉɗɉ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɟɝɨ ɞɢɚɦɟɬɪɚɥɶɧɨ ɩɪɨ-
ɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧɚɯ, ɨɛɪɚɡɭɟɬ ɩɟɪɜɢɱɧɵɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
ɪɚɫɯɨɞɚ (ɞɚɥɟɟ - ɍɉɊ). ȼ ɨɞɧɨɥɭɱɟɜɨɦ ɍɉɊ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɉɗɉ, ɤɨɬɨɪɵɟ 
ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɞɢɚɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɍɉɊ. 
Ⱦɜɭɯɥɭɱɟɜɨɣ ɍɉɊ ɫɨɞɟɪɠɢɬ ɞɜɟ ɩɚɪɵ ɉɗɉ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɟɧɵ ɧɚ ɨɫɹɯ, ɩɚɪɚɥ-
ɥɟɥɶɧɵɯ ɞɪɭɝ ɞɪɭɝɭ ɢ ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɪɚɜɧɵɟ ɯɨɪɞɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 
Ɉɫɢ ɭɫɬɚɧɨɜɤɢ ɉɗɉ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞ ɭɝɥɨɦ 45ɨ ɤ ɨɫɢ ɍɉɊ. 

Ⱦɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɨ ɩɨɬɨɤɭ ɢ ɩɪɨɬɢɜ ɧɟɝɨ. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɜ ɠɢɞɤɨɫɬɢ, ɡɚɩɨɥɧɹɸɳɟɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɫɤɨɪɨɫɬɟɣ ɭɥɶɬɪɚɡɜɭɤɚ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɤɨɪɨ-
ɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ V ɜ ɩɪɨɟɤɰɢɢ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɚ.  

4.4.4 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ-961 

ɋɉɌ-961 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫ ɪɟɡɢɞɟɧɬɧɵɦ 
ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ 
ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɜ ɫɨɫɬɚɜɧɨɦ ɬɟɩɥɨɫɱɟɬɱɢɤɟ. ɋɉɌ-961 ɜɵɩɨɥɧɹɟɬ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ ɪɚɫɯɨɞɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ ɜ ɡɧɚɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ; ɜɵɱɢɫɥɹɟɬ ɢ ɜɟɞɟɬ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱɟɬ 
ɬɟɩɥɨɬɵ ɢ ɦɚɫɫɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  



48 
 

ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɫɨɜɦɟɫɬɢɦɵɯ ɫ ɋɉɌ-961, 
ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɫɱɟɬɱɢɤɢ ɨɛɴɟɦɚ; 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɢ ɫɱɟɬɱɢɤɢ ɦɚɫɫɵ; ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɟɪɟ-
ɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɚɮɪɚɝɦɚɯ, ɫɨɩɥɚɯ ɢ ɬɪɭɛɚɯ ȼɟɧ-
ɬɭɪɢ. Ɏɢɡɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ, ɧɚ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɬɟɦ 
ɢɥɢ ɢɧɵɦ ɞɚɬɱɢɤɨɦ, ɧɟ ɜɚɠɧɵ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɞɚɬɱɢɤɚ ɫ ɋɉɌ961.  

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɨɛɫɥɭɠɢɜɚɬɶ ɞɨ ɩɹɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɨɬɨ-
ɪɵɟ ɦɨɝɭɬ ɨɬɧɨɫɢɬɶɫɹ ɤ ɨɞɧɨɣ ɢɥɢ ɞɜɭɦ ɦɚɝɢɫɬɪɚɥɹɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢɥɢ ɬɟɩ-
ɥɨɩɨɬɪɟɛɥɟɧɢɹ. Ⱦɥɹ ɪɚɫɲɢɪɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɦɨɠɟɬ 
ɨɛɫɥɭɠɢɜɚɬɶ ɞɨ ɞɜɭɯ ɞɚɬɱɢɤɨɜ ɪɚɫɯɨɞɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɞɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
ɧɚɩɪɢɦɟɪ, ɞɜɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɫ ɱɚɫɬɢɱɧɨ ɩɟɪɟɤɪɵɜɚɸɳɢ-
ɦɢɫɹ ɞɢɚɩɚɡɨɧɚɦɢ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɞɧɨɦ ɫɭɠɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɋɉɌ961 ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ:  

 ɩɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɚ 
ɢ ɨɛɴɟɦɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɭɬɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, 
ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɚɬɱɢɤɨɜ; 

 ɤɨɫɜɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ (ɜɵɱɢɫɥɟɧɢɹ) ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ, ɦɚɫɫɵ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɜɵɲɟɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɜɟɥɢɱɢɧ. 

ɉɪɢɛɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɜɜɨɞ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɛɚɡɵ ɞɚɧɧɵɯ) ɫ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ 

ɫ ɤɥɚɜɢɚɬɭɪɵ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ; 
 ɜɵɜɨɞ ɧɚ ɬɚɛɥɨ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɢɡ-

ɦɟɪɹɟɦɵɯ ɢ ɜɵɱɢɫɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ; 
 ɡɚɳɢɬɭ ɞɚɧɧɵɯ, ɜɥɢɹɸɳɢɯ ɧɚ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱɟɬ, ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧ-

ɧɨɝɨ ɢɡɦɟɧɟɧɢɹ; 
 ɜɟɞɟɧɢɟ ɤɚɥɟɧɞɚɪɹ ɢ ɜɪɟɦɟɧɢ ɫɭɬɨɤ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɰɢɢ ɡɧɚɱɟɧɢɹ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ; 
 ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɢ ɩɟɪɟɪɵɜɨɜ ɩɢɬɚɧɢɹ; 
 ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɞɚɬɱɢɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫ ɜɟɞɟɧɢɟɦ ɚɪ-

ɯɢɜɨɜ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ; 
 ɫɨɯɪɚɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɩɟɪɟɪɵɜɚɯ ɩɢɬɚɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶɸ ɞɨ 20000 ɱɚɫɨɜ. 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɛɨɪɚ ɤɚɤ ɧɚ ɫɬɨɪɨɧɟ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ ɢ ɧɚ ɫɬɨɪɨɧɟ 

ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɬɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɧɚ ɩɪɢɧɬɟɪɟ 
ɫɪɟɞɧɟɱɚɫɨɜɵɯ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ȼɟɞɭɬɫɹ ɱɚɫɨɜɵɟ, ɫɭɬɨɱɧɵɟ ɢ ɦɟɫɹɱɧɵɟ ɚɪɯɢɜɵ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪ-
ɝɢɢ ɢ ɦɚɫɫɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ. Ƚɥɭɛɢɧɚ ɱɚɫɨɜɵɯ ɚɪɯɢɜɨɜ – ɧɟ ɦɟɧɟɟ 35 ɫɭɬɨɤ, ɝɥɭɛɢɧɚ ɫɭɬɨɱɧɵɯ ɚɪɯɢɜɨɜ 
– ɧɟ ɦɟɧɟɟ 10 ɦɟɫɹɰɟɜ, ɝɥɭɛɢɧɚ ɦɟɫɹɱɧɵɯ ɚɪɯɢɜɨɜ – ɧɟ ɦɟɧɟɟ 2 ɥɟɬ.  

Ʉ ɩɪɢɛɨɪɭ ɩɨɞɤɥɸɱɟɧ ɩɪɢɧɬɟɪ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ ɢ ɜɨɡɦɨɠɟɧ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 



49 
 

ɋɢɝɧɚɥɵ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ 
ɞɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɬɨɤɭ, ɧɟɫɭɳɢɟ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɱɢɫɥɨɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɧɟ-
ɫɭɳɢɣ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɦɟ ɜɨɞɵ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟ-
ɧɢɟ, ɩɨɫɬɭɩɚɸɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟɜɯɨɞɵ ɩɪɢɛɨɪɚ. 

ɋɢɝɧɚɥɵ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɫɢɝɧɚɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ 
ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ, ɚ ɩɨ ɱɢɫɥɨɢɦɩɭɥɶɫɧɨɦɭ ɜɯɨɞɭ ɜɟɞɟɬɫɹ ɩɨɞ-
ɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɭɩɚɸɳɢɯ ɢɦɩɭɥɶɫɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɧɟɤɨɬɨɪɵɦ ɩɟɪɢɨ-
ɞɨɦ ɤɜɚɧɬɨɜɚɧɢɹ ɩɨ ɜɪɟɦɟɧɢ ɤɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ ɬɨɤɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɥɢ ɱɢɫ-
ɥɨɢɦɩɭɥɶɫɧɨɦɭ ɤɨɞɭ ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɰɢɮɪɨɜɨɣ ɤɨɞ. 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɨɛɪɚɬɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɢ-
ɧɚɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ (ɫ ɬɟɦ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɜ ɰɢɮɪɨɜɨɣ ɮɨɪɦɟ 
ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ: ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ (ɨɛɴɟɦɚ)), ɞɚɜɥɟ-
ɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ ɢ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɷɬɢɦ ɞɚɧɧɵɦ ɜɵɱɢɫɥɹɸɬɫɹ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɦɚɫɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨ-
ɩɪɨɜɨɞɟ, ɦɚɫɫɚ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɦɚɫɫɚ ɜɨɞɵ ɧɚ ɝɨɪɹɱɟɟ ɬɟɩɥɨɫɧɚɛ-
ɠɟɧɢɟ. ɉɨ ɷɬɢɦ ɞɚɧɧɵɦ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɦɚɫɫɚ ɭɬɟɱɟɤ. 
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ɁȺɄɅɘЧȿɇɂȿ 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɣ 
№7 ɝ. Ⱦɭɞɢɧɤɚ ɫ ɩɟɪɟɜɨɞɨɦ ɧɚ ɦɢɧɢ-Ɍɗɐ.  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɤɨɬɟɥɶɧɨɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɩɚɪɨɜɨɦɭ ɤɨɧɬɭɪɭ ɤɨɬɟɥɶɧɨɣ ɬɭɪ-
ɛɢɧɵ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ. Ɍɭɪɛɢɧɚ, ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ, ɩɨɞ-
ɤɥɸɱɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɟɞɭɤɰɢɨɧɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ. 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɤɨɬɟɥɶɧɨɣ, ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɣ ɢ, ɫɚɦɨɟ ɝɥɚɜ-
ɧɨɟ, ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

Ⱦɚɧɧɚɹ ɛɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ;  
 ɜɵɛɨɪ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɝɟɧɟɪɚɬɨɪɚ;  
 ɪɚɫɱɟɬ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɋ-3-1,33/0,6, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɟɧɵ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 

ɬɭɪɛɢɧɭ, ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ (ɞɥɢɧɚ ɥɨɩɚɬɨɤ, 
ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɫɬɭɩɟɧɢ, ɜɵɛɪɚɧɵ ɩɪɨɮɢɥɢ ɫɨɩɥɨɜɵɯ ɢ ɪɚɛɨɱɢɯ ɥɨɩɚ-
ɬɨɤ); 

 ɪɚɡɪɚɛɨɬɤɭ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ; 
 ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɩɥɚɧɚ ɤɨɬɟɥɶɧɨɝɨ ɡɚɥɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɭɪɛɢɧɨɣ. 
ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɞɥɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɡɥɚ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 
ȼ ɪɚɡɞɟɥɟ «ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ» ɞɚɧɚ ɨɰɟɧɤɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɭɬɟɦ ɭɫɬɚ-

ɧɨɜɤɢ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɋ-3-1,33/0,6 ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ. ɉɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 5 ɥɟɬ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
- 7 ɥɟɬ 4 ɦɟɫɹɰɚ. 
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