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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ȻɂɃ-ɏȿɆɋɄɈɃ Ƚɗɋ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɢɞɪɨɭɡɥɚ: Ȼɢɣ-ɏɟɦɫɤɢɣ Ƚɍ ɧɚ ɪɟɤɟ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ, 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ɍɵɜɚ, 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ:  
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 560 ɦ3/c, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 1392 ɦ3/c, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 3%, 
3707 ɦ3/c, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,5%, 5075 ɦ3/c. 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 740 ɦ; ɍɆɈ 732 ɦ, 
ɜ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 15 ɤɦ3; ɩɨɥɟɡɧɵɣ 6,16 ɤɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 33,9 ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ 24 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 21 ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 212 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 207 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 1,0 ɦɥɪɞ.ɤȼɬ.ɱ., 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5400 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ:  
ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɜ) ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɞ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɟ) ɨɛɳɚɹ ɞɥɢɧɚ 372 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 40 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ:  
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨ ɬɢɩɭ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ, 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ 3 ɨɬɜɟɪɫɬɢɹ, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 36 ɦ. 
Ɂɞɚɧɢɟ Ƚɗɋ:  
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɪɭɫɥɨɜɨɟ; ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4, 
ɛ) ɪɚɡɦɟɪ: ɨɛɳɚɹ ɞɥɢɧɚ 76 ɦ, ɲɢɪɢɧɚ 27,4 ɦ. 
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Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-560, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 765/80-26, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 7,3 ɥɟɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,15 ɤɨɩ/ɤȼɬ ɱ., 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 75314,1 ɪɭɛ/Ʉɜɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ — ɷɬɨ ɨɞɧɚ ɢɡ ɜɟɞɭɳɢɯ ɨɬɪɚɫɥɟɣ ɷɧɟɪɝɟɬɢɤɢ, ɜ 
ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɫɛɵɬ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɟɪɟɞɚɱɚ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ⱦɚɧɧɚɹ 
ɨɬɪɚɫɥɶ ɷɧɟɪɝɟɬɢɤɢ ɫɱɢɬɚɟɬɫɹ ɜɚɠɧɨɣ, ɬɚɤ ɤɚɤ ɭ ɧɟɟ ɛɨɥɶɲɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ, ɚ ɢɦɟɧɧɨ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ 
ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɟɟ ɥɟɝɤɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢ 
ɩɪɟɜɪɚɳɚɬɶ ɜ ɞɪɭɝɭɸ ɷɧɟɪɝɢɸ (ɬɟɩɥɨɜɭɸ, ɦɟɯɚɧɢɱɟɫɤɭɸ, ɫɜɟɬɨɜɭɸ, 
ɯɢɦɢɱɟɫɤɭɸ ɢ ɞɪ.). Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ – ɷɬɨ ɟɟ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɜ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɢ ɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ ɩɨ ɫɟɬɹɦ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨɱɬɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɫɜɟɬɚ. 

Ƚɟɧɟɪɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  —  ɷɬɨ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 
ɷɧɟɪɝɢɢ ɩɪɟɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ  —  ɷɬɨ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɝɢɞɪɨɭɡɥɚ —ɤɨɦɩɥɟɤɫɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɜ ɢɧɬɟɪɟɫɚɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɢɪɪɢɝɚɰɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɫɭɞɨɯɨɞɫɬɜɚ, ɡɚɳɢɬɵ ɨɬ 
ɧɚɜɨɞɧɟɧɢɣ, ɪɵɛɨɜɨɞɫɬɜɚ ɢ ɞɪ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ, ɨɩɪɟɞɟɥɢɬɶ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɩɪɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ. 
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1 ɋɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɍɵɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɛɟɞɧɚɹ ɪɟɫɩɭɛɥɢɤɚ, ɩɪɢ ɜɵɫɨɤɨɦ ɪɚɡɜɢɬɢɢ ɟɟ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɪɟɝɢɨɧɟ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚ ɞɨɛɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, 
ɜɨɡɧɢɤɲɚɹ ɧɚ ɛɚɡɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɚɫɛɟɫɬɚ, ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ, 
ɡɨɥɨɬɚ ɢ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ɍɚɤɠɟ ɪɚɡɜɢɬɚ ɩɢɳɟɜɚɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɥɟɫɧɚɹ ɢ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɍɵɜɵ ɫɨɫɬɚɜɹɬ 440 Ɇȼɬ ɤ 2020 ɝ. ɢ 
740 Ɇȼɬ ɤ 2030 ɝ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ, ɜɨɡɜɨɞɢɦɵɣ ɧɚ ɪɟɤɟ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ 
(ɪɢɫɭɧɨɤ1.1), ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɋɟɤɚ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ- ɷɬɨ ɩɪɚɜɵɣ 
ɢɫɬɨɤ ȿɧɢɫɟɹ. Ȼɚɫɫɟɣɧ Ȼɨɥɶɲɨɝɨ ȿɧɢɫɟɹ — ɝɨɪɧɚɹ ɨɛɥɚɫɬɶ. Ȼɟɪɺɬ ɧɚɱɚɥɨ ɢɡ 
ɨɡɟɪɚ Ʉɚɪɚ-Ȼɚɥɵɤ. Ⱦɥɢɧɚ — 605 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 56 800 ɤɦ. ȼɵɫɨɤɚɹ 
ɜɨɞɧɨɫɬɶ ɪɟɤɢ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ ɜɨɞɨɫɛɨɪ ɪɟɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
Ɍɨɞɠɢɧɫɤɭɸ ɤɨɬɥɨɜɢɧɭ, ɪɟɥɶɟɮ ɤɨɬɨɪɨɣ ɮɨɪɦɢɪɭɟɬ ɭɧɢɤɚɥɶɧɵɣ ɜɨɞɨɫɛɨɪɧɵɣ 
ɛɚɫɫɟɣɧ. Ɋɟɤɚ ɩɪɢɧɢɦɚɟɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɬɨɤɢ. Ɍɢɩ ɩɢɬɚɧɢɹ ɡɚ ɫɱɟɬ 
ɫɧɟɝɨɬɚɹɧɢɹ. Ɋɚɫɯɨɞɵ ɪɟɤɢ: ɦɚɤɫɢɦɚɥɶɧɵɣ 5075 ɦ3/ɫ, ɦɢɧɢɦɚɥɶɧɵɣ 133 ɦ3/ɫ, 
ɫɪɟɞɧɢɣ 576 ɦ3/ɫ. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ- ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɦɨɪɨɡɧɚɹ ɛɟɡɜɟɬɪɟɧɧɚɹ, ɜ 
ɤɨɬɥɨɜɢɧɚɯ ɦɚɥɨɫɧɟɠɧɚɹ. Ʌɟɬɨ ɭɦɟɪɟɧɧɨ ɬɺɩɥɨɟ ɜ ɝɨɪɚɯ ɢ ɠɚɪɤɨɟ ɜ ɤɨɬɥɨɜɢɧɚɯ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɨɬ -28°ɋ ɞɨ -35°ɋ, ɢɸɥɹ 15- 20°ɋ. Ɂɢɦɚ ɞɥɢɬɫɹ ɫ 
ɧɨɹɛɪɹ ɩɨ ɚɩɪɟɥɶ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ ɢ 
ɞɨɫɬɢɝɚɟɬ 15-20 ɫɦ., ɜ ɝɨɪɚɯ ɞɨ 1-2 ɦɟɬɪɨɜ, ɫɯɨɞɢɬ ɜ ɫɟɪɟɞɢɧɟ ɚɩɪɟɥɹ, ɜ ɝɨɪɚɯ - ɜ 
ɦɚɟ. ȼɟɫɧɚ (ɚɩɪɟɥɶ - ɦɚɣ) - ɤɨɪɨɬɤɚɹ, ɹɫɧɚɹ, ɜɟɬɪɟɧɚɹ ɢ ɫɭɯɚɹ. ȼɟɬɪɵ ɧɚɞ Ɍɭɜɨɣ 
ɨɛɵɱɧɨ ɫɥɚɛɵɟ, ɨɫɨɛɟɧɧɨ ɡɢɦɨɣ. ȼɟɫɧɨɣ ɧɚɛɥɸɞɚɟɬɫɹ ɭɫɢɥɟɧɢɟ ɜɟɬɪɨɜɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɱɚɫɬɨ ɩɪɟɜɵɲɚɟɬ 15 ɦ/ɫ, ɞɨɫɬɢɝɚɹ 20-25 
ɦ/ɫ.  

 

 
Ɋɢɫɭɧɨɤ 1.1- ȼɵɛɪɚɧɧɵɣ ɫɬɜɨɪ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ. 
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 Ɉɫɧɨɜɚɧɢɟ ɜ ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ ɫɤɚɥɶɧɨɟ (ɝɪɚɧɢɬ). ɒɢɪɢɧɚ ɫɬɜɨɪɚ 372 ɦ. 
ɋɬɜɨɪ ɫɢɦɦɟɬɪɢɱɧɵɣ(ɪɢɫɭɧɨɤ 1.2). Ɍɚɤ ɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɪɟɞɧɢɣ ɩɟɫɨɤ ɫ 
ɝɥɭɛɢɧɨɣ ɡɚɥɟɝɚɧɢɹ 3,5 ɦ ɢ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɣ ɤɚɦɟɧɶ ɫ ɝɥɭɛɢɧɨɣ ɡɚɥɟɝɚɧɢɹ 8 
ɦ (ɪɢɫɭɧɨɤ1.3). Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɝɪɚɧɢɬɚ 0,49∙105 Ɇɉɚ. ɉɥɨɬɧɨɫɬɶ ɝɪɚɧɢɬɚ — 
2600 ɤɝ/ɦ³, ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ ɞɨ 300 Ɇɉɚ. 
 

 
Ɋɢɫɭɧɨɤ 1.2- Ɋɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɝɢɞɪɨɭɡɥɚ 

 

 
Ɋɢɫɭɧɨɤ 1.3-Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɜɵɛɪɚɧɧɨɝɨ ɫɬɜɨɪɚ 

 
  
 
 
 
 
 
 
 



 

12 
 

2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ 
ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɝɨɞ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɦɧɨɝɨɜɨɞɧɵɣ ɩɟɪɢɨɞ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɧɚ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (ɦɟɠɟɧɶ). Ʉ ɩɨɥɨɜɨɞɶɸ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, 
ɜ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ. Ʉ ɦɟɠɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɞɟ 
ɪɚɫɯɨɞɵ ɧɢɠɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɡɧɚɱɟɧɢɣ. 
 Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI , 
VII , VIII , IX ɦɟɫɹɰɵ, ɚ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ X, XI, XII, I , II , III , IV ɦɟɫɹɰɵ. 
 

2.1ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ 
 

 ȼɵɛɨɪ ɪɚɫɱɺɬɧɨɝɨ ɝɨɞɚ (P=50%): 
 
 1936: 
 

 Ʉɦ =
Qɦ1940

Qɦ1936
=

276

281
= 0,98        (2.1) 

  

 Ʉɩ =
Qɩ1937

Qɩ1936
=

950

932
= 1,01       (2.2) 

 
 1931: 
 

Ʉɦ =
Qɦ1949

Qɦ1931
=

276

247
= 1,11       (2.3) 

 

 Ʉɩ =
Qɩ1936

Qɩ1931
=

932

967
= 0,96       (2.4) 

 
 ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɺɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1936 ɝ. 

  
 ȼɵɛɨɪ ɪɚɫɱɺɬɧɨɝɨ ɝɨɞɚ (P=90%): 
 
 1958: 
 

 Ʉɦ =
Qɦ1932

Qɦ1958
=

230

242
= 0,95       (2.5) 

  

 Ʉɩ =
Qɩ1946

Qɩ1958
=

810

862
= 0,93       (2.6) 
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 1948: 
 

 Ʉɦ =
Qɦ1965

Qɦ1948
=

229

233
= 0,98       (2.7) 

 

 Ʉɩ =
Qɩ1926

Qɩ1948
=

808

800
= 1,01       (2.8) 

 
 ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1948 ɝ. 
 

ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɺɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, 
ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ. 
 Ɋɚɫɱɟɬɧɵɟ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ  
2.1 – 2.4. 

 
Ɍɚɛɥɢɰɚ 2.1– Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ (1948) ɝɨɞ (Ɋ=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ. 
Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV ɋɪ. ɡɧɚɱ. 

Qi90%,ɦ3/ɫ 852 982 843 785 664 184 173 183 189 177 173 706 493 

Qiɩɪ90%,ɦ3/ɫ 861 992 851 793 671 180 170 179 185 173 170 692 493 

 
Ɍɚɛɥɢɰɚ 2.2– Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ (1936) ɝɨɞ (Ɋ=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ. 
Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV ɋɪ. ɡɧɚɱ. 

Qi50%,ɦ3/ɫ 553 1380 1075 896 755 510 398 385 164 156 148 203 552 

Qiɩɪ50%,ɦ3/ɫ 558 1394 1086 905 763 500 390 377 161 153 145 199 552 

 
Ɍɚɛɥɢɰɚ 2.3– Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ (1936) ɝɨɞ (Ɋ=50%) ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ 
ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. 
Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XII I II  III  IV ɋɬɨɤ 

Qiɩɪ50%,ɦ3/ɫ 558 1394 1086 905 763 500 390 377 161 153 145 199 6630 

Qiɤɨɪ50%,ɦ3/ɫ 900 1100 890 805 695 359 273 253 210 200 205 740 6630 

 
Ɍɚɛɥɢɰɚ 2.4–Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ (1948) ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ (1936) ɝɨɞɚ 
Ƚɨɞɵ Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ɋɪ. 

ɡɧɚɱ. 
1948 Qiɩɪ90%,ɦ3/ɫ 185 173 170 692 861 992 851 793 671 180 170 179 493 

1936 Qiɤɨɪ50%,ɦ3/ɫ 210 200 205 740 900 1100 890 805 695 359 273 253 552 
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2.2Ʉɪɢɜɵɟ ɫɜɹɡɢ 
 

2.2.1 ȼɟɪɯɧɢɣ ɛɶɟɮ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɨɛɴɺɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ ɜ ɫɬɜɨɪɟ. Ɉɬɦɟɬɤɢ Zɜɛ ɜɡɹɬɵ ɫ 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɵ. ɇɉɍ = 740 ɦ (ɪɢɫɭɧɨɤ 2.1). Ɉɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɛɵɥɢ ɩɪɨɜɟɪɟɧɵ ɫ ɩɨɦɨɳɶɸ excel, ɨɬɤɥɨɧɟɧɢɹ ɪɚɜɧɵ 0. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5 

Ɍɚɛɥɢɰɚ 2.5– Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Zɜɛ(V) 

V Z ɜɛ Z ɪɚɫɱ del 
0 706 706,00 0,00 
3 716,6 716,60 0,00 
6 724,8 724,80 0,00 
9 731,2 731,20 0,00 
12 736,2 736,20 0,00 
15 740 740,00 0,00 
17 742 742,00 0,00 
20 744 744,00 0,00 

 

 
Ɋɢɫɭɧɨɤ 2.1– Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɨɬ ɨɛɴɟɦɚ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮ 

 
2.2.2 ɇɢɠɧɢɣ ɛɶɟɮ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ 

ɪɟɤɢ, ɡɧɚɹ ɫɤɨɪɨɫɬɶ ɢ ɫɟɱɟɧɢɹ ɫɬɜɨɪɚ (ɪɢɫɭɧɨɤ 2.2). Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɬɪɨɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɫɬɜɨɪɟ. 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 0 ɫɦ. Ⱦɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6– Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Zɧɛ(Q) 
Qɥɟɬ Zɧɛ Qɡɢɦ Zɧɛ Zɪɚɫ ɥɟɬ del ɥɟɬ Zɪɚɫ ɡɢɦ del ɡɢɦ 
0 706 0 706 706,00 0,00 706,00 0,00 
1800 715 1440 715 715,00 0,00 715,00 0,00 
4200 722,2 3360 722,2 722,20 0,00 722,20 0,00 
6800 727,6 5440 727,6 727,60 0,00 727,60 0,00 
9100 731,8 7280 731,8 731,80 0,00 731,80 0,00 
11200 735,1 8960 735,1 735,10 0,00 735,10 0,00 
13000 737,5 10400 737,5 737,50 0,00 737,50 0,00 
15000 739,8 12000 739,8 739,80 0,00 739,80 0,00 
15200 740 12160 740 740,00 0,00 740,00 0,00 

 

 
Ɋɢɫɭɧɨɤ 2.2– Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɨɬ ɪɚɫɯɨɞɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
2.3 Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

 

2.3.1 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 

Ɍɚɤ ɤɚɤ Ɍɵɜɢɧɫɤɚɹ ɊȾɍ ɹɜɥɹɟɬɫɹ ɡɚɤɪɵɬɨɣ, ɧɚ ɫɚɣɬɟ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɨɬɫɭɬɫɬɜɭɟɬ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɟɬɧɢɯ ɢ 
ɡɢɦɧɢɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [ɫɬɪ. 120], ɲɢɪɨɬɚ ɐɟɧɬɪɚ. 

ɋ ɩɨɦɨɳɶ ɩɪɢɥɨɠɟɧɢɹ Ȼ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱦ˔˖˕.ˎˈ˕ = 0,785 ˋ Ⱦ˔˖˕.ˊˋˏ =

0,747 , ɜɡɹɬɵɯ ɫ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ «ȼɵɛɨɪ 
ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [ɫɬɪ. 123], ɛɵɥɢ ɧɚɣɞɟɧɵ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɩɨɫɬɪɨɟɧɵ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɤ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ 
ɧɚɝɪɭɡɤɢ[ ɉɪɢɥɨɠɟɧɢɟ ȼ]. 
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2.3.2 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 

 Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɫɪɟɞɧɸɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ.   

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
P = a + b ∙ cosȽ,         (2.9) 

 

ɝɞɟ a ɢ b– ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ˃ =  

P ˊ+P ˎ
2

=7397;         (2.10) 

 

b =
P ˊ+P ˎ

2
=1290,         (2.11) 

 
ɝɞɟ P ́  ɢ P ˎ  ɜɡɹɬɵ ɢɡ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɬɚɛɥɢɰɵ Ƚ. 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɺɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ (ɬɚɛɥɢɰɚ 2.7)  ɢ ɝɪɚɮɢɤɢ 

2.3-2.4 ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɨɞɨɜɨɣ ɧɚɝɪɭɡɤɢ. 
 

Ɍɚɛɥɢɰɚ 2.7 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɚ b ɚ b 

363,4 96,6 273,7 67,8 

t Pmax t Pcp 

1 455 1 339 

2 432 2 322 

3 401 3 291 

4 338 4 256 

5 295 5 226 

6 270 6 208 

7 270 7 208 

8 295 8 226 

9 338 9 256 

10 401 10 291 

11 432 11 322 

12 455 12 339 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 

 

 
Ɋɢɫɭɧɨɤ 2.4– Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɤɢ 

 
2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

 

ɑɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɢ ɪɚɫɯɨɞɵ ȼɏɄ. ȼ ɬɚɛɥɢɰɚɯ 2.8-2.10 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ȼɏɄ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ, ɩɨɬɟɪɢ 
ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɚɪɟɧɢɟɦ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɥɶɞɚ. 

 
Ɍɚɛɥɢɰɚ 2.8– ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90 185 173 170 692 861 992 851 793 671 180 170 179 
Qɜɯɤ 208 208 208 416 416 416 416 416 416 208 208 208 
Qɢɫɩ    0,45 0,9 0,45 0,45 0,45     
Qɮɢɥɶɬɪ 2 2 2 2 2 2 2 2 2 2 2 2 

0
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Ɇɟɫɹɰɵ
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.8 
Qɥɺɞ 13 5 2 -31 -35      2 7 
∑ ɩɨɬɟɪɢ 15 7 4 -33 -37 2 2 2 2 2 4 9 

 
Ɍɚɛɥɢɰɚ 2.9– Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɩɨɥ. ɛɵɬ, 
ɦ3/ɫ 

170 166 165 725 898 990 849 791 669 178 166 170 

Zɜɛ, ɦ 740 740 740 740 740 740 740 740 740 740 740 740 
Zɧɛ, ɦ 707 707 707 710 711 711 710 710 710 707 707 707 
H, ɦ 32 32 32 29 29 28 29 29 30 32 32 32 
Nɩɨɥ. ɛɵɬ, 
Ɇȼɬ 

50 48 48 192 230 250 219 206 178 52 48 50 

 
Ɍɚɛɥɢɰɚ 2.10– Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɜɯɤ, ɦ3/ɫ 208 208 208 416 416 416 416 416 416 208 208 208 

Zɜɛ, ɦ 740 740 740 740 740 740 740 740 740 740 740 740 

Zɧɛ, ɦ 708 708 708 708 708 708 708 708 708 708 708 708 

H, ɦ 32 32 32 31 31 31 31 31 31 32 32 32 

Nɜɯɤ, ɆȼɌ 60 60 60 117 116 116 116 116 116 60 60 60 

del N, Ɇȼɬ -10 -12 -12 75 114 134 103 90 62 -8 -12 -10 

 ɋɭɦɦɚ 516 

 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɥɢɧɢɸ (ɜɵɞɟɥɟɧɚ ɱɺɪɧɵɦ) ɩɪɨɜɟɥ ɬɚɤ, ɱɬɨɛɵ ɨɛɳɚɹ 

ɫɭɦɦɚ ɱɢɫɟɥ ɦɟɠɞɭ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ȼɏɄ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɥɢɧɢɟɣ ɛɵɥɚ ɪɚɜɧɚ 
ɫɭɦɦɟ ɩɨɬɟɪɶ 516 Ɇȼɬ. ȼ ɢɬɨɝɟ ɹ ɩɨɥɭɱɢɥ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɹ 
ɛɭɞɭ ɜɵɞɚɜɚɬɶ ɜ 6-ɢ ɦɟɫɹɰɚɯ(1,2,310,11,12), ɬɚɤ ɠɟ ɩɨɥɭɱɢɥ ɡɧɚɱɟɧɢɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ- 170 Ɇȼɬ, 150 Ɇȼɬ ɢ 120 Ɇȼɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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2.5 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ 
 

ɉɨ ɡɧɚɱɟɧɢɹɦ ɦɨɳɧɨɫɬɟɣ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 2.10 - «ɫɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ 𝑄˄˞˕ɢ 𝑄˅˘ˍ.» ɫɬɪɨɸ ɝɪɚɮɢɤ 
ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ (ɪɢɫɭɧɨɤ 2.5). 
 

 
Ɋɢɫɭɧɨɤ 2.5− Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
2.6 ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ 

 

 ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ (ɡɢɦɚ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.6.  

 

 
Ɋɢɫɭɧɨɤ 2.6 − ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ (ɡɢɦɚ) 

 

200 

217 
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Ɉɛɚ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ Ȼɢɣ-ɏɟɦɫɤɭɸ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɡɢɦɧɟɣ ɦɨɳɧɨɫɬɶɸ 207 Ɇȼɬ ɢ ɜɵɪɚɛɨɬɤɨɣ 3672 Ɇȼɬ·ɱ. 

-Ɍɪɟɝɨɥɶɧɢɤ, ɜɵɞɟɥɟɧɧɵɣ ɤɪɚɫɧɵɣ ɰɜɟɬɨɦ: ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 152 Ɇȼɬ, 
ɜɵɪɚɛɨɬɤɚ 2448 Ɇȼɬ·ɱ. 

-Ɍɪɟɭɝɨɥɶɧɢɤ, ɜɵɞɟɥɟɧɧɵɣ ɡɟɥɺɧɵɦ ɰɜɭɬɨɦ: ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 51 Ɇȼɬ, 
ɜɵɪɚɛɨɬɤɚ 1224 Ɇȼɬ·ɱ. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ: 203Ɇȼɬ·0,02= 4 Ɇȼɬ. 
 

 ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ (ɥɟɬɨ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
. 

 
Ɋɢɫɭɧɨɤ 2.7− ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ (ɥɟɬɨ) 

 
Ɍɪɟɭɝɨɥɶɧɢɤ ɩɪɟɞɫɬɚɜɥɟɬ Ȼɢɣ-ɏɟɦɫɤɭɸ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɥɟɬɧɟɣ 

ɦɨɳɧɨɫɬɶɸ 108 Ɇȼɬ ɢ ɜɵɪɚɛɨɬɤɨɣ 2544 Ɇȼɬ·ɱ . 
-Ɍɪɟɝɨɥɶɧɢɤ, ɜɵɞɟɥɟɧɧɵɣ ɨɪɚɧɠɟɜɵɦ ɰɜɟɬɨɦ: ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 106 

Ɇȼɬ, ɜɵɪɚɛɨɬɤɚ 2544 Ɇȼɬ·ɱ. 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ: 106 Ɇȼɬ·0,02= 2 Ɇȼɬ. 

 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɨɜ [ɉɪɢɥɨɠɟɧɢɟ Ƚ]. ȼ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ X, II I ɦɟɫɹɰɚɯ  
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ 103 Ɇȼɬ. ȼ XI , II ɦɟɫɹɰɚɯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ 133 Ɇȼɬ. ȼ XII , I ɦɟɫɹɰɚɯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ 
153 Ɇȼɬ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɪɚɛɨɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ȼɏɄ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ 
ɜɵɪɚɛɨɬɚɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɜɧɚ 1,0 ɦɥɪɞ. ɤȼɬ · ɱ. 

 
2.8 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫɬɪɨɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 
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ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ. 

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 24 ɦ;  
 – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ min= 21 ɦ; 
 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇ max= 32,9 ɦ; 

 
2.9 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

  
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% Pt
max , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 10% 

ɨɬPt
max . Ɋɚɫɱɟɬɵ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɂ. ɉɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɬɚɛɥɢɰɵ ... ɫɬɪɨɢɬɶɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ[ɉɪɢɥɨɠɟɧɢɟ ɂ]. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

ȼɵɛɢɪɚɟɬɫɹ ɫɢɫɬɟɦɚ ɢ ɬɢɩ ɬɭɪɛɢɧɵ, ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D1, ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹn, ɱɬɨɛɵ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɪɚɡɦɟɪɚɯ ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ ɢ  
ɧɚɢɛɨɥɶɲɟɦ ɄɉȾ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ: Nɭɫɬ = 212000 Ʉȼɬ; 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmax= 32,9 ɦ; 
 Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ: ɇɪ = 24 ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmin= 21 ɦ. 

 
 ȼɵɛɨɪ ɬɢɩɚ ɬɭɪɛɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚɱɟɧɢɹ Hmax, ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɛɥɢɡɤɨ ɤ 
Hɩɪɟɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦ ɭɫɥɨɜɢɟɦ ɩɨɞɯɨɞɢɬ ɪɟɚɤɬɢɜɧɚɹ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ ɢ 
ɉɅ40ɛ-ȼ (ɬɚɛɥɢɰɚ 3.1). 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ  
ɉɅ40ɚ-ȼ  ɉɅ40ɛ-

ȼ 
 

n'opt 125 n'opt 123 
ɤɩɞ 0,883 ɤɩɞ 0,894 
Q' 1,7 Q' 1,62 
D1' 0,46 D1 0,46 
H 4 H 4 
v ɩɪɢ10° 1,3 v ɩɪɢ20° 1,01 

 
ɂɫɯɨɞɹ ɢɡ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɨ ɦɟɬɨɞɢɱɟɫɤɨɦɭ ɩɨɫɨɛɢɸ [2 ,ɫɬɪ. 141] ɛɟɪɭɬɫɹ 

ɪɹɞ  ɞɢɚɦɟɬɪɨɜ D1 ɞɥɹ ɉɅ 40:  
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɨɞɹɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɉɅ40ɛ-ȼ, D1 = 5,6 ɦ.( ɞɥɹ ɉɅ40ɚ-ȼ 

ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ). 
1.ɄɉȾ ɞɥɹ ɬɭɪɛɢɧɵ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ: 
 

ηɬ = 1 − (1 − ηɦ) ∙ ( 1 − 0,75 + 0,75 ∙  D1m ∙ 1,3

D1
∙ ɋ 0,2 ∙  Hɦɨɞ

Hɪ
 0,1

,  

           (3.1) 
 

ɝɞɟ ɋ- ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ [1 ,ɫɬɪ. 
145], ɞɥɹ ɉɅ40ɚ, tɦɨɞ=10 0ɋ =1,3 ɦ2/ɫ, ɞɥɹ ɉɅ40ɛ, tɦɨɞ=20 0 ɋ =1,01 ɦ2/ɫ. 
 

ηɬ = 1 − (1 − 0,894) ∙ ( 1 − 0,75 + 0,75 ∙  0,46 ∙ 1,3

5,6
∙ 1,01 0,2 ∙  4

24
 0,1

=

0,93.           
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 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 

N∗ = 9,81 ∙ Q′ ∙  D1 2 ∙ Hp ∙  Hp 0,5 ∙ η˕ ∙ 0,97;     (3.2) 
 
N∗ = 9,81 ∙ 1,62 ∙  5,6 2 ∙ 24 ∙  24 0,5 ∙ 0,93 ∙ 0,97 = 52811 ˍʑ˕ 
 

 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 
 

Z =
N˖˔˕
N∗ ;          (3.3) 

 

Z =
212000

52811
= 4,01 ≈ 4 

 
 Ɇɨɳɧɨɫɬɶ ɧɚ ɤɚɠɞɨɦ ɚɝɪɟɝɚɬɟ: 
 

N =
N˖˔˕

Z
;           (3.4) 

 

N =
212000

4
= 53000ʛʑ˕ 

 
 ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 

m =
η˕ηˏ  ;           (3.5) 

  

m =
0,93

0,894
≈ 1,039 

 
 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 

nc1′ =
n ′ ∙ m ∙Hp  0,5

D1
 ;         (3.6) 

 

nc1′ =
123 ∙  1,039 ∙ 24 0,5

5,6
≈ 109,7 ,  

 
ɝɞɟ n′ = nopt

′  
 
 ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, nc1 = 115,4. 
  Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹn’ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 
ɪɚɛɨɱɭɸ ɡɨɧɭ ɧɚ Ƚɍɏ. . 
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nmin
′ =

n˔ˋː˘∙D1

(m ∙Hmax )0,5
=

115,4∙5,6

(1,039∙32,9)0,5
= 110,5      (3.7) 

 

np
′ =

n˔ˋː˘∙D1

(m ∙Hp )0,5
=

115,4∙5,6

(1,039∙24)0,5
= 129,4      (3.8) 

 

nmax
′ =

n˔ˋː˘∙D1

(m ∙Hmin )0,5
=

115,4∙5,6

(1,039∙21)0,5
= 138,3     (3.9) 

 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɬɭɪɛɢɧɵ ɧɚ Ƚɍɏ: 
 

Qp =
N

9,81∙ D1 2∙Hp ∙ Hp ∙0,97
=

53000

9,81∙ 5,6 2∙24∙ 24∙0,97
= 1.51ˏ3/˔  (3.10) 

 
 Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤɚɤɨɣ ɬɨɱɤɟ Ƚɍɏ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɥɢɧɢɢ np

′ , 

ɩɪɨɢɡɜɟɞɟɧɢɟ Qܫ′  ɢ ɄɉȾ ɦɨɞɟɥɢ ɨɬɜɟɱɚɟɬ ɭɫɥɨɜɢɸ Qp = 1.51ˏ3/˔. 
 

Qܫ′ = 1,699ˏ3/˔ * ηɦ =0,889 ≈1,5104 ˏ 3/˔.     (3.11) 
 

Qmin =
N

9,81∙ D1 2∙Hmax ∙ Hmax ∙0,97
=

53000

9,81∙ 5,6 2∙32,9∙ 32,9∙0,97
= 0,941ˏ3/˔ 

           (3.12) 
 ɇɚ ɥɢɧɢɢ nmin

′  ɨɬɦɟɱɚɟɦ ɬɨɱɤɭ ɪɚɜɧɭɸ ɡɧɚɱɟɧɢɸ Qmin
′ . Ⱦɚɥɟɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɨɬ ɛɥɢɠɚɣɲɟɣ ɥɢɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ ı ɫɨɟɞɢɧɹɟɦ np
′  ɢ 

nmax
′  ɢ ɧɚɯɨɞɢɦ Qmax

′  
 

Qmax = 1,662ˏ3/˔ 
 

 Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ȼɏɄ. 
 

Qmin
′ =

Q˅˘ˍ
Za ∙ D1 2∙ Hm in ∙m =

208

2∙ 5,6 2∙ 21∙1,039
= 0,710ˏ3/˔,   (3.13) 

 
ɝɞɟ Za=2 - ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ  Q˅˘ˍ ; 
 

Q˅˘ˍ=208ˏ 3/˔ - ɪɚɫɯɨɞ ȼɏɄ.  
 

Qmax
′ =

Q˅˘ˍ
Za ∙ D1 2∙ Hm ax ∙m =

208

2∙ 5,6 2∙ 32,9∙1,039
= 0,567ˏ3/˔  (3.14) 

 
 ȼɫɟ ɪɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɜ Microsoft Excel ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɨɞɛɨɪ ɬɭɪɛɢɧɵ 

D1,ɦ 5 5,6 6 6,3 
ɄɉȾ ɬɭɪɛɢɧɵ 0,960 0,960 0,961 0,961 
N*,Ɇȼɬ 118,9 149,3 171,4 189,0 
Z*  5,24 4,18 3,64 3,30 
Z 6 4 4 4 
N,ɤȼɬ 103950,0 155925,0 155925,0 155925,0 
m1 1,044 1,044 1,044 1,045 
nc1' 129,5 115,6 107,9 102,8 
nc1 136,4 125,0 115,4 107,1 
n'max 77,8 79,9 79,0 77,0 
n'p 87,4 89,7 88,7 86,5 
n' min 92,8 95,2 94,1 91,7 
Q p̀ 0,982 1,174 1,044 0,927 
Q` max 0,692 0,828 0,721 0,654 
Q` min 1,172 1,402 1,221 1,107 
 
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɚɦɵɦ ɥɭɱɲɟ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-560 
ɢ ɉɅ40ɚ-ȼ-560, ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɟɺ ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɩɬɢɦɚɥɶɧɨɣ 
ɡɨɧɟ.  
 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ40ɛ-ȼ-560: 
 
 Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ: 
  

Q1 = Qmin ∙ Za ∙  D1 2 ∙  Hmax ∙ m = 0,94 ∙ 2 ∙  5,6 2 ∙  32,9 ∙ 1,039 =

345,2ˏ3/˔ ;          (3.15) 
  
Q2 = Qܫ′ ∙ Za ∙  D1 2 ∙  H˓ ∙ m = 1,699 ∙ 2 ∙  5,6 2 ∙  24 ∙ 1,039 =

529,4ˏ3/˔;           (3.16) 
 
Q3 = Qmax ∙ Za ∙  D1 2 ∙  Hmin ∙ m = 1,66 ∙ 2 ∙  5,6 2 ∙  21 ∙ 1,039 =

486,4ˏ3/˔.           (3.17) 
 

 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ʜš
ˑ˒ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-560: 

 ʜš
ˑ˒

= 10,3 − ∇
900

− σ ∙ H − ∆Hs ,       (3.18) 

 
ɝɞɟ ∇– ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
 
 ∆ɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ. 
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ʜs1
ˇˑ˒

= 10,3 − 708,52

900
− 0,21 ∙ 32,9 − 1,5 = 1,10ˏ;     

 ʜs2
ˇˑ˒

= 10,3 − 709,71

900
− 0,6 ∙ 24 − 1,5 = −6,39ˏ;     

 ʜs3
ˇˑ˒

= 10,3 − 708,83

900
− 0,575 ∙ 21 − 1,5 = −5,79ˏ.     

 
 Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɡɚɧɨɫɹɬɫɹ ɜ 
ɬɚɛɥɢɰɭ 3.3: 
 
Ɍɚɛɥɢɰɚ 3.3-ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɉɅ40ɛ-ȼ  
D1=5,6 1 2 3 
Q 345,2 529,4 486,4 
Hs 1,1 -6,39 -5,79 
ɉɅ40ɚ-ȼ  
D1=5,6 1 2 3 
Q 346,2 534 487,8 
Hs -0,21 -8,07 -6,06 

  
 ȼɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ40ɚ-ȼ-560 ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 
 Ɍɭɪɛɢɧɚ ɉɅ40ɛ-ȼ-560 ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
- ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ; 
- ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚ Ƚɍɏ ɪɚɫɩɨɥɨɠɟɧɚ ɬɚɤ, ɱɬɨ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚɯɨɞɢɬɶɫɹ ɦɟɠɞɭ 
ɥɢɧɢɹɦɢ np

′  ɢ nmin
′ , ɢ ɧɟ ɩɟɪɟɫɟɤɚɟɬ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ; 

- ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ (6-8ɦ). 
 Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ-560 
 

3.2 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

 Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɊɄ: 
 ∇Z˓.ˍ = Zʜʐ + HS = 709,81 − 6,39 = 703,42 ˏ    (3.19)                 

 
ɝɞɟ ܼʜʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qɧɛ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
 

3.3 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmax= 32,9 ɦ; 
 Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ: ɇɪ = 24 ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmin= 21 ɦ; 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Nmax=53000 ɤȼɬ; 
 D1 = 5,6ɦ; 
 Q'Imax= 1510ɦ3/c; 
 η= 0,93; 

 
 Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-560, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɫ ɭɝɥɨɦ 
ɨɯɜɚɬɚ ĳ=2250. 
 
 ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɇɪ ɢ ɦɨɳɧɨɫɬɢ: 
 

Q0 =
Nmax

9,81∙η∙Hp
=

5300

9,81∙0,93∙24
= 242ˏ3/˔     (3.20) 

 
 Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 

Q˅˘ =
Q0225

36
=

242∙225

360
= 151ˏ3/˔      (3.21) 

 
 ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɞɥɹ ɉɅ( ɪɢɫɭɧɨɤ 3.1) ɪɚɜɧɚ 4,7ɦ/ɫ, 
ɩɪɢ ɷɬɨɦ ɫɤɨɪɨɫɬɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 

kc =
ܸ̝ ˓ ʜ˓ =

4,7

24
= 0,96        (3.22) 

 

 
Ɋɢɫɭɧɨɤ 3.1 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ 

ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ɚ – ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ, ɛ – ɊɈ ɬɭɪɛɢɧɵ 

 
 ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɋɄ: 
 

F˅˘ =
Q˅˘ܸ̝ ˓ =

151

4,7
= 32,2 ˏ2       (3.23) 

 
 ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ƚɍɏ: 
 r˅˘ = 1,578 ∙ D1 = 1,57 ∙ 5,6 = 8,8 ˏ      (3.24) 
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 Ɋɚɡɦɟɪɵ ɫɬɚɬɨɪɚ: 
 
          ra = 4,56ˏ 
           rܾ = 3,86ˏ 
           D0 = 6,5ˏ 
ߛ            = 15° 
 
  ˃˅˘ = r˅˘ − ra = 8,8 − 4,56 = 4,24 ˏ      (3.25) 
 
 ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɨ ɷɫɤɢɡɭ [ɉɪɢɥɨɠɟɧɢɟ ɂ]: 
 

b0 = 0,375 ∙ D1 = 0,375 ∙ 5,6 = 2,1 ˏ      (3.26) 
 
 ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ b˅˘ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɟɲɟɧɢɹ ɤɜɚɞɪɚɬɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ: 
 

F˅˘ = b0 ra − rܾ +  r˅˘ − ra b˅˘ − ( b˅˘−b0)2

2
𝑡𝑔15° = 2,1 4,56 − 3,86 + 8,8 − 4,56 b˅˘ − ( b˅˘−2,1)2

2
0,268 = 32,2 ;    (3.27) 

 
0,134b˅˘2 − 4,6b˅˘ + 31,31 = 0.       (3.28) 
 

 Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɤɨɪɟɧɶ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ  b˅˘ = 9,35ˏ, ɚ ɨɬɧɨɲɟɧɢɟ: 
 

b˅˘˃˅˘ = 2,21          (3.29) 

 
 Ɉɫɬɚɥɶɧɨɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, 
ɢ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.4: 
 
Ɍɚɛɥɢɰɚ 3.4 − Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ȼɟɥɢɱɢɧɚ ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 8,80 8,35 7,90 7,45 7,00 6,56 6,11 5,66 5,21 4,76 4,31 3,86 

bi 9,35 7,90 6,60 5,48 4,51 3,71 3,06 2,59 2,27 2,12 2,13 2,30 

ai 4,24 3,79 3,34 2,89 2,44 2,00 1,55 1,10 0,65 0,20 -0,25 -0,70 

rk 6,50 6,11 5,77 5,46 5,21 4,99 4,82 4,69 4,61 4,56 4,57 4,61 

rk/ra 1,43 1,34 1,26 1,20 1,14 1,09 1,06 1,03 1,01 1,00 1,00 1,01 

ln (rk/ra) 0,35 0,29 0,23 0,18 0,13 0,09 0,06 0,03 0,01 0,00 0,00 0,01 

ri/ra 1,93 1,83 1,73 1,63 1,54 1,44 1,34 1,24 1,14 1,04 0,95 0,85 

ln (ri/ra) 0,66 0,61 0,55 0,49 0,43 0,36 0,29 0,22 0,13 0,04 -0,06 -0,17 

b*ln (ri/ra) 6,15 4,78 3,63 2,69 1,94 1,34 0,89 0,56 0,30 0,09 -0,12 -0,38 

rk*ctgγ 24,3 22,80 21,51 20,38 19,4 18,6 17,9 17,4 17,1 17,0 17,0 17,21 

rk*ctgγ*ln(rk/ra) 8,61 6,68 5,05 3,69 2,57 1,68 0,99 0,49 0,17 0,02 0,03 0,20 

mi 7,25 5,80 4,50 3,38 2,41 1,61 0,96 0,49 0,17 0,02 0,03 0,20 

Ji 5,14 4,24 3,43 2,73 2,12 1,62 1,22 0,90 0,65 0,44 0,23 -0,03 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 
ĳi 225,0 185,6 150,3 119,4 92,9 71,0 53,3 39,4 28,5 19,2 10,0 -1,46 

Qi 151 125 101 80 63 48 36 27 19 13 7 -1 

 
 ɇɚ ɪɢɫɭɧɤɟ 3.2, ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɬɪɨɢɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɔ𝑖 = f(ri). 
 

 
Ɋɢɫɭɧɨɤ 3.2 Ɂɚɜɢɫɢɦɨɫɬɶ ɔ𝑖 = f(ri) 

 
 ȼ ɡɚɜɟɪɲɟɧɢɢ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɬɟɠ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
(ɪɢɫɭɧɨɤ 3.3). 

 
Ɋɢɫɭɧɨɤ 3.3 ɑɟɪɬɟɠ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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3.4 Ɋɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 

 ȼxɨɞɧoɟ ɫeɱeɧɢɟ ɤoɧɭca: 
 

F1−1 =
π∙Dr

2

4
,          (3.30) 

 
ɝɞe Dr = 0,957 ∙ D1 = 5,4 ˏ. 
 

F1−1 =
3,14∙5,42

4
= 22,5 ˏ2        

 
  ȼxɨɞɧoɟ ɫɟɱeɧɢɟ ɤɨɥeɧa: 
 

F2−2 =
π∙Dˍ2

4
,          (3.31) 

 
ɝɞɟ D˅˘.ˍ = 1,25 ∙ D1 = 7,0 ˏ 
 

F2−2 =
3,14∙7,02

4
= 38,5 ˏ2.        

 
 ȼɵxoɞɧoe ceɱeɧɢe ɤoɥeɧa: 
 

F3−3 = h3 ∙ B,         (3.32) 
 

ɝɞe h3 = 0,645 ∙ D1 = 3,6 ˏ; B = 2,885 ∙ D1 = 16,2 ˏ. 
 

F3−3 = 3,6 ∙ 16,2 = 58,4 ˏ2. 
 

 Bɵxoɞɧɨɟ ɫeɱeɧɢeɞɢɮɮɭɡoɪa: 
 

F4−4 = 2 ∙ h4 ∙ B

2
,         (3.33) 

 
ɝɞɟ     h4 = 1,339 ∙ D1 = 7,5 ˏ.        (3.34) 
 

F4−4 = 2 ∙ 7,5 ∙ 16,2

2
= 110, 4ˏ2. 

 
 Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ Vɨɬɩ, Vmax ɢ ɫɪɟɞɧɢɟ 
ɤɢɧɟɬɢɱɟɫɤɢɟ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚEɨɩɬ ɢ Emax ɞɥɹ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɞɥɹ ɜɫɟɯ ɫɟɱɟɧɢɣ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 

Vi−i ˑ˒˕ =  
Qk

Fi
=

242

22,5
= 10,7ˏ/˔,       (3.35) 
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ɝɞɟ 

Qˍ =
N

9,81∙η∙Hp
=

5300

9,81∙0,93∙24
= 242ˏ3/˔.      (3.36) 

 

Vi−i max =
Qmax

Fi
=

251.8

22,5
= 11,2ˏ/˔;       (3.37) 

ɝɞɟ 

Qmax =  
N

9,81∙ηˏ∙Hp
=

5300

9,81∙0,894∙24
= 251,8ˏ3/˔.     (3.38) 

 

Ei−i ˑ˒˕ =
100 ∙V iˑ˒˕2

2∙g∙Hp
=

100 ∙10,72

2∙9,81∙24
= 24,5;      (3.39) 

 

Ei−imax =
100∙V imax

2

2∙g∙Hp
=

100 ∙11,22

2∙9,81∙24
= 26,5     (3.40) 

 
 Ɋaccɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɹɬɫɹ ɜ ɬaɛɥɢɰɭ ɜ ɬɚɛɥɢɰɭ 3.5. 
 
 Ɍɚɛɥɢɰɚ 3.5- ɋɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɤɢɧɟɬɢɱɟɫɤɢɟ ɷɧɟɪɝɢɢ 
ɋɟɱɟɧɢɹ Fi-i V ɨɩɬ Vi  max E ɨɩɬ E max li  

1-1 22,5 10,7 11,2 24,5 26,5 0 

2-2 38,5 6,3 6,5 8,4 9,1 6,7 

3-3 58,4 4,1 4,3 3,7 4 14,9 

4-4 110,4 2,2 2,3 1 1,1 40,4 

 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ 
ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ ɪɟɠɢɦɚ ɩɪɢ 
ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ (ɪɢɫɭɧɤɢ 3.4 ɢ 3.5): 
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Ɋɢɫɭɧɨɤ 3.4- ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 

 
Ɋɢɫɭɧɨɤ 3.5- ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
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3.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɭ 
 

 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

Sɧɨɦ =
N

cos ĳ
=

53000

0,9
= 58889 ɤȼɬ,    

 
       (3.41) 

ɝɞɟ cos  =0,9. 
 
 ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

p =
2∙f∙60

nc
             (3.42) 

 
ɝɞɟ nc − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 
 ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ: 
 

Sɧ =
Nɝɟɧ

cos ɔ =
51,94

0,9
= 57,71 Ɇȼ.         (3.43) 

 
 Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
 

Sɪ = 𝓀Sɧ = 1,06 ∙ 57,71 = 61 Ɇȼ ∙ Ⱥ,      (3.44) 
 
ɝɞɟ 𝓀 −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ cosɔ. 
 
 ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
 

2p =
2∙f∙60

nɫ
=

2∙50∙60

115,4
= 52;       (3.45) 

  
 ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 

S∗ =
Sɧ
2p

=
57,71

52
= 1,1 Ɇȼ ∙ Ⱥ.       (3.46) 

 
 ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
 ɒ∗ = AS∗Ƚ = 0,451 ∙ 1,10,239 = 0,46ɦ,      (3.47) 

 
ɝɞɟ 𝐴 ɢ 𝛼 −ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (𝐴 = 0,451;𝛼 = 0,239). 
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 Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
 

Di =
ɒ∗∙2pπ =

0,46∙52

3,14
= 7,65 ɦ.        (3.48) 

 
 ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
 ɓɩɪ =

πD i kɪɚɡɝnɫ

60
=

3,14∙7,65 ∙2,3∙115,4

60
= 106,34 ɦ/ɫ,     (3.49) 

 
ɝɞɟ kɪɚɡɝ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭ. 
 

kɪɚɡɝ =
n`Iɪɚɡɝ

n`I0
=

265,42

115,4
= 2,3.       (3.50) 

 
 ɉɪɢ ܦ𝑖 = 7,65 ɦ ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 
ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ (160ɦ/ɫ). 
 Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ 
ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ, Dɲ=7,34 ɦ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ «ɭɫɥɨɜɧɵɣ 
ɨɛɴɟɦ ɦɚɲɢɧɵ»: 
 𝑆ܹ = 𝑖2𝑙ܽܦ =

𝑆𝑝𝜋𝑛0ܽܥ30
,         (3.51) 

 
ɝɞɟ  ܽܥ −ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥɸɫ 𝑆∗ɢ ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ca =
R

S∗y =
8,9

1,10,105
= 8,8        (3.52) 

  
 ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 

la =
W S

D i
2 =

30Ca Spπn0D i
2 =

30∙8,8∙61

3,14∙115,4∙7,652
= 0,8ɦ.     (3.53) 

 
 ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ Di ɢlaɜɵɹɫɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ: ɩɪɢ D i

la
> 5 ɢ nc< 150 ɦɢɧ-1 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ 

ɢɫɩɨɥɧɟɧɢɟ. 
 Ƚɟɧɟɪɚɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 115,4 
ɨɛ/ɦɢɧ, ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ la = 0,8, ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ 26 ɢ ɞɢɚɦɟɬɪɚ 
ɪɨɬɨɪɚ Di = 7,65 ɦ: ɋȼ 765/80-26. 
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3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

 ȼɚɥ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. 
 
 Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 

D∗˅ ൒ (5,1 ∙ Mˍ˓ ɒˇˑ˒ )0,33,        (3.54) 

 
ɝɞɟ     ɒˇˑ˒ = 30 − 35 ˏПʏ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 

Mˍ˓ = 0,00974 ∙ N

n˔ˋː˘ = 0,00974 ∙ 53000

115,4
= 4,47 ˍʜ ∙ ˏ;   (3.55) 

 

D∗˅ = (5,1 ∙ 13,16 30 )0,33 = 0,913 ˏ. 

 
 ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ  ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 0,915 ɦ. (ɩɪɢ D∗˅ ൑ 1000,ˍ˓ɚɬɧɨɟ 50 
ɦɦ) 
 

3.7 ȼɵɛɨɪ Ɇɇɍ ɢ ɗȽɊ 
 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ. Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
 Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɱɟɛɧɢɤɭ Ⱦ.ɋ. ɓɚɜɟɥɟɜɚ [1,c. 
144ɩɨ ɪɢɫɭɧɤɭ 10.9]. ȼɵɛɨɪ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɇmax ɢ D1. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɥɭɱɚɟɬɫɹ Ɇɇɍ 8/1-40-8-2. 
 ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ (ɗȽɊ) ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 9.2.  
[1,cɬɪ. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

4.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɋɨɨɬɧɨɲɟɧɢɟ 
ɞɥɢɧɵ ɝɪɟɛɧɹ ɧɚ ɨɬɦɟɬɤɢ ɇɉɍ ɢ ɜɵɫɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ (

lɧɩɭ

h
=

372

34
= 10,9 > 10), ɩɨɡɜɨɥɹɟɬ ɜɨɡɜɨɞɢɬɶ ɜ ɜɵɛɪɚɧɧɨɦ ɫɬɜɨɪɟ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɢɥɢ 

ɤɨɧɬɪɮɨɪɫɧɵɟ ɩɥɨɬɢɧɵ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦɢ, ɛɭɞɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɜ ɫɨɫɬɚɜɟ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, 
ɤɪɨɦɟ ɡɞɚɧɢɹ Ƚɗɋ, ɛɟɬɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ. ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. 

 
4.1.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ: 
 
 ∇ʒʐП = ∇ʜПʢ + ℎ1% + ˃ = 740 + 0,66 + 0,4 = 741,06 ˏ;   (4.1) 
  
          ∇ʒʐП = ∇ʣПʢ + ℎ1% + ˃ = 743 + 0,46 + 0,4 = 743,86 ˏ;   (4.2) 
 
          ∇ʒʐП = ∇ʒʑ + 1,6 ∙ ʜ˔˕ = 728 + 1,6 ∙ 12 = 747,2 ˏ ,   (4.3) 
 
ɝɞɟ ɚ- ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ ( ɞɥɹ III  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɚ= 0,4ɦ ).  
 
 ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ , ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɫɬɤɚ ɩɥɨɬɢɧɵ, ɜɵɛɢɪɚɟɬɫɹ 
ɧɚɢɛɨɥɶɲɚɹ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ∇ʒʐП. 
 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
Vw  = 20 ɦ/ɫ – ɪɚɫɱɺɬɧɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɫ 

ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ 2 % ( ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ III ɤɥɚɫɫɚ). 
L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; L =700 ɦ. (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɵ GoogleEarth  ɞɥɹ Ȼɢɣ-ɏɟɦɫɤɨɣ ɨɛɥɚɫɬɢ); 
 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɺɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

 

d =
∇ɇɉɍ−∇ɞɧɚ

2
=

740−706

2
= 17 ɦ.       (4.4) 

 
 ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ: 
 



 

37 
 

ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ  g∙d
Vw

 , 
g∙L
Vw

2  ɢ, ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 
ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t=6 ɱ = 21600 ɫ. 

  

           
g∙L
Vw

2 =
9,81∙700

202
= 17,2 ;        (4.5) 

 
g∙t
Vw

=
9,81∙21600

20
= 10594,8.        (4.6) 

 
ɉɨ ɝɪɚɮɢɤɭ ([6], ɪɢɫɭɧɨɤ 1) ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ( ɞɥɹ ɝɥɭɛɨɤɨɣ 

ɜɨɞɵ) ɢ ɛɟɡɪɚɡɦɟɪɧɵɦ ɤɨɦɩɥɟɤɫɚɦ g ∙t
Vw

,  
g∙L
Vw

2 , ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ g∙h
Vw

2   ɢ  g∙T
Vw

: 

 

ɉɪɢ  g∙L
Vw

2  = 17,2  
g∙h
Vw

2   = 0,008 ɢ g∙T
Vw

= 0,95     (4.7) 

 

ɉɪɢ  g∙t
Vw

 = 10594,8  
g∙h
Vw

2   = 0,08  ɢ g∙T
Vw

= 4     (4.8) 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ  g∙h
Vw

2  ɢ g∙T
Vw

 , ɜɵɱɢɫɥɹɟɬɫɹ 

ɩɟɪɢɨɞ ɜɨɥɧɵ  T ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ h: 
 

h =
0,0158 ∙v2

g
=

0,008 ∙202

9,81
= 0,33ɦ ;      (4.9) 

 

T =
0,95∙v

g
=

0,95∙20

9,81
= 1,94 ɫ.       (4.10) 

 
 ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 

 λd =
g∙T2

2∙π =
9,81∙1,942

2∙3,14
= 5,86 ɦ.       (4.11) 

 
 ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ : 

 
           d > 0,5 ∙ λd  ,         (4.12) 

 
          17 ɦ > 0,5 ∙ 5,86 = 2,93 ɦ , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

 
 ȼɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

 
h1% = h ∙ Ki  = 0,33 ∙ 2,0 = 0,66 ɦ,       (4.13) 
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ɝɞɟ Ki = 2,0  – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ( [6] ɪɢɫɭɧɨɤ 2) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ g∙L

Vw
2 . 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
Ƚɞɟ Vw = 15 ɦ/ɫ – ɪɚɫɱɺɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 

ɜɨɞɵ ɞɥɹ 30% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɦ/ɫ; L =643 ɦ. (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɨɝɪɚɦɦɵ GoogleEarth  ɞɥɹ Ȼɢɣ-ɏɟɦɫɤɨɣ ɨɛɥɚɫɬɢ), ɦ(ɉɪɢ Ɏɉɍ) ; 

 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɺɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 

d =
∇Ɏɉɍ−∇ɞɧɚ

2
=

743−706

2
= 18,5 ɦ.       (4.14) 

 

ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɩɚɪɚɦɟɬɪɵ  g∙d
Vw

 , 
g∙L
Vw

2  ,  

 

  
g∙L
Vw

2 =
9,81∙643

152
= 28,03 ;         (4.15) 

  
 
g∙t
Vw

=
9,81∙21600

15
= 14126,4.        (4.16) 

 
ɉɨ ɝɪɚɮɢɤɭ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɣ ɜɨɞɵ), 

ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ  g∙t
Vw

,  
g∙L
Vw

2  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ g∙h
Vw

2   ɢ  g∙T
Vw

. 

 

ɉɪɢ g∙L
Vw

2  = 28,03  
g∙h
Vw

2   = 0,01 ɢ g∙T
Vw

= 1,1     (4.17) 

  

ɉɪɢ  g∙t
Vw

 = 14126,4   
g∙h
Vw

2   = 0,9  ɢ g∙T
Vw

= 4,3     (4.18) 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ  g∙h
Vw

2  ɢ g∙T
Vw

 , ɜɵɱɢɫɥɹɟɬɫɹ 

ɩɟɪɢɨɞ ɜɨɥɧɵ  T ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h: 
 

h =
0,01∙v2

g
=

0,01∙152

9,81
= 0,23ɦ ,       (4.19) 

 

T =
1,1∙v

g
=

1,1∙15

9,81
= 1,68 ɫ ,        (4.20) 
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 ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 λd =

g∙T2

2∙π =
9,81∙1,682

2∙3,14
= 4,42 ɦ .       (4.21) 

 
 ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ : 

 
          d > 0,5 ∙ λd  ,          (4.22) 

 
           18,5 ɦ > 0,5 ∙ 4,42 = 2,21 ɦ , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

 
 ȼɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

 
h1% = h ∙ Ki  = 0,23 ∙ 2,0 = 0,46 ɦ ,       (4.23) 
 

ɝɞɟ    Ki = 2,0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ([6] ɪɢɫɭɧɨɤ 2) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ g∙L

Vw
2 . 

 
4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

 Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
 

Q˓ = Qmax .˓˃˔˚P=0,1% − QʒЭС        (4.24) 
 
 ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɚɝɪɟɝɚɬɨɜ nɝɚ = 4, ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, 
ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɨɜ: 
 

QȽɗɋ = (nɝɚ – 1) · Qɝɚ = (4 – 1) · 246,5 = 793,5 ɦ3/ɫ    (4.25) 
  

Qɪ = 3707 – 793,5 = 2913,5 ɦ3/ɫ 
 
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

B =
Qp

qB
          (4.26) 

 
 Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
(3707 ɦ3/ɫ), ɪɚɜɧɚ  ∇ ʢʜʐ = 721 ˏ. 
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 Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: 
 

hː˄ =  ∇ ʢʜʐ −  ∇ˇːˑ = 721 − 706 = 15 ˏ    (4.27) 
 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 

qp= Vh·hɧɛ = 5 · 15  = 75 ɦ2/ɫ,        (4.28) 
 

ɝɞɟ Vh = 5 ɦ/ɫ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 

qb= 1,25 · qp= 1,25 · 75 = 93,75 ɦ2/ɫ      (4.29) 
  
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

B =  
Qp

qB
=  

2913,5

93,75
= 31,08 ˏ.        (4.30) 

 
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɨɤɪɭɝɥɹɟɦ ɞɨ 
32 ɦ. 
 

B = b· n,           (4.31) 
 

ɝɞɟ n– ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ; 
 b–ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ, b = 12 ɦ. 
 

 Ɍɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɩɪɨɥɟɬɨɜ: 
 

n =  
B

b
=

32

12
= 2,7 ≈ 3 ˒˓ˑˎˈ˕˃      (4.32) 

 
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  
 

B = 12· 3 = 36 ɦ.  
 

4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɜɨɞɨɫɥɢɜɚ 
ɦɟɬɨɞɨɦ ɩɪɢɛɥɢɠɟɧɢɹ: H01–ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɬɨɩɥɟɧɢɹ, ɇ02 – ɫ ɭɱɟɬɨɦ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ. 

 
 ɉɪɨɟɤɬɢɪɭɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɬɢɩɚ Ⱥ,  m = 0,49. 
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H01 =  Q˓
m ∙B ∙ 2∙g 2

3

=  2913,5

0,49∙36∙ 2∙9,81
 2

3
= 11,16 ˏ    (4.33) 

 

H02 =  Q˓
m ∙B ∙ɂ∙σ˒∙ 2∙g 2

3

=  2913,5

0,49∙36∙0,90∙1∙ 2∙9,81
 2

3
= 11,93 ˏ,   (4.34) 

 
ɝɞɟ σ˒ = 1,0 ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; ɂ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 
 ɂ = 1 − 0,2 ∙ Ɍ ∙  n − 1 ∙ Ɍ0

n
∙ H01

b
= 1 − 0,2 ∙ 0,7 ∙  3 − 1 ∙ 0,45

3
∙ 11,16

12
= 

= 0,90,          (4.35) 
 

ɝɞɟ Ɍ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɞɥɹ ɭɫɬɨɹ ɫ ɤɪɭɝɥɵɦ ɪɟɛɪɨɦ  Ɍ = 0,7; Ɍ0 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɵɤɚ, ɞɥɹ ɛɵɤɚ ɫ ɤɪɭɝɥɨɣ ɮɨɪɦɨɣ Ɍ0 = 0,45. 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɫɥɨɜɢɹ ω > 4BH ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ. 

 
 ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ: 
 ω =  ∇ʜПʢ−  ∇ˇːˑ ∙  B +  n − 1 ∙ Ɂ˄ =  740 − 706 ∙  36 +  3 − 1 ∙

3,5=1462 ˏ2         (4.36) 
 
 Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 Ɂ˄ = 0,25 ∙ b + 1 = 0,25 ∙ 12 + 0,5 = 3,5 ˏ    (4.37) 
 

4BH02 = 4 ∙ [36 +  3 − 1 ∙ 3,5] ∙ 11,93 = 2052 ˏ2   (4.38) 
 

 ω > 4BH ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, H= ɇ02 = 11,93 ɦ. 
 
 H = H0= ɇɫɬ = 12 ɦ, ɝɞɟ ɇɫɬ – ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ ɧɚɩɨɪɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜПʢ − ʜ˔˕ = 740 − 12 = 728 ˏ     (4.39) 
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4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ P = 0,5 % ɨɩɪɟɞɟɥɟɧ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ. 

 
 Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ: 
 

Qɩɨɜ. = Qɩɨɜ.max– Qɝɚ· (nɝɚ – 1) = 5075– 264,5 · (4 – 1) = 4281,5 ɦ3/ɫ  
            (4.40) 
  
 ɇɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɦɟɬɨɞɨɦ ɩɪɢɛɥɢɠɟɧɢɣ. 
 
 ɉɨɥɧɵɣ ɧɚɩɨɪ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 

H01 ˒ˑ˅ =  Q˒ˑ˅
m ∙B ∙ 2∙g 2

3

=  4281,5

0,49∙36∙ 2∙9,81
 2

3
= 14,43 ˏ   (4.41) 

 
 ɉɨɥɧɵɣ ɧɚɩɨɪ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 

H02 ˒ˑ˅ =  Q˒ˑ˅
m ∙ B ∙ ɂ ∙ σ˒ ∙  2 ∙ g

 2

3

=  4281,5

0,49 ∙ 36 ∙ 0,90 ∙ 1 ∙  2 ∙ 9,81
 2

3

= 

= 15,43 ˏ           (4.42) 
 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 
 ɂ = 1 − 0,2 ∙ Ɍ ∙  n − 1 ∙ Ɍ0

n
∙ H01 ˒ˑ˅

b
= 1 − 0,2 ∙ 0,7 ∙  3 − 1 ∙ 0,45

3
∙ 14,43

12
= 

= 0,90           (4.43) 
 
 ɉɪɨɜɟɪɹɬɫɹ ɭɫɥɨɜɢɟ ω > 4BH02 ˒ˑ˅ 
 
 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ) 
ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

H˒ˑ˅ = H02˒ˑ˅ − Ƚ∙V0˒ˑ˅2

2g
= 15,43 − 1,1∙2,772

2∙9,81
= 15,00 ˏ.    (4.44) 

 
 Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ Ɏɉɍ: 
 ∇ʣПʢ = ∇ʒʑ + ʜ˒ˑ˅ = 728 + 15,00 = 743 ˏ    (4.45) 
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 Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɣ ɨɬɦɟɬɤɢ Ɏɉɍ=742 ɦ, ɩɨɷɬɨɦɭ 
ɡɚɞɚɧɧɚɹ ɨɬɦɟɬɤɚ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɞɨ ɪɎɉɍ = 743,00 ɦ. 
 

4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

 Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
 

Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ 
(ɪɢɫɭɧɨɤ 4.1) ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ . 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɯ,ɭ ɨɝɨɥɨɜɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ ɩɪɢɥɨɠɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɢɬɶ ɧɚ 
ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇɫɬ=12 ɦ. Ɋɚɫɱɟɬɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 
ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɬɢɩɚ Ⱥ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ʉ. 

 
 
Ɋɢɫɭɧɨɤ 4.1  – Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ 

Ⱥ, ɩɪɢ ɇɫɬ = 12 ɦ 
 
 Ɋɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɩɥɨɬɢɧɵ ɫ ɜɨɞɨɛɨɟɦ : 
 
 R = (0,2÷0,5)∙(ɋɧ+ɇɫɬ) = 0,5∙(22+12) = 17 ɦ,     (4.46) 
 
ɝɞɟ ɋɧ=∇Ƚȼ + ∇ɞɧɨ = 728 − 706 = 22 ɦ;      (4.47) 

0

5

10

15

20

25

30

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

X, ɦ

ɍ
, ɦ



 

44 
 

4.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 
 

 ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨɞɵ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ: 
 Е0 = Сː + ʜ0 =  ∇ʒʑ − ∇ˇːˑ + ʜ˔˕ =  728 − 706 + 12 = 34 ˏ 
            (4.48) 
 ɇ0 = ɇɫɬ = 12 ɦ 
 
 Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 

hˍ˓ =  Ƚ∙Qp
2

B2∙g3

=  1,1∙2913,52

432∙9,81

3

= 8,01 ˏ      (4.49) 

 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: Ɍ0 =

E0

hˍ˓ =
34

8,01
= 4,27        (4.50) 

 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. [2]ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 0  ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ ĳ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɝɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ( c  ) ɢ 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ ( ''

c ). Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ  
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ĳ=0,95 (ɩɪɢ ɫɪɟɞɧɟɣ ɞɥɢɧɟ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ). 

 
  Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɭɞɟɥɶɧɵɟ ɷɧɟɪɝɢɢ 𝜉с`  ɢ 𝜉с``: 
 Ɍ˔ = 0,379; Ɍc

" = 2,10        (4.51) 
 
 Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
  

hc
′ = Ɍ˔ ∙ hˍ˓ = 0,379 ∙ 8,01 = 3,04 ˏ     (4.52) 

 
 ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 

hc
" = Ɍc

" ∙ hˍ˓ = 2,10 ∙ 8,01 = 16,83 ˏ     (4.53) 
 

 Ɍɚɤ ɤɚɤ hc
" > hː˄, ɬɨ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ 

ɝɚɫɢɬɟɥɟɣ. 
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4.2.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 

  ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɝɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
  )'('' Zhhd ɧɛc  ,          (4.54) 
 
ɝɞɟ Z'- ɩɟɪɟɩɚɞ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɩɪɢ ɜɵɯɨɞɟ ɩɨɬɨɤɚ ɢɡ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ  
 

  g2

)v(
'Z'Z

2'
0

0


 ,         (4.55) 

  
ɝɞɟ Z'0 - ɩɟɪɟɩɚɞ ɧɚ ɜɨɞɨɛɨɣɧɨɦ ɭɫɬɭɩɟ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ:       
  

  gh

q
Z

ɧɛɜ 2
'

22

2

0 
 ,         (4.56) 

 
ɝɞɟ ĳɫ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ĳɫ=0,92 [2]. 
 
  ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ: 
 

  
ɫ/ɦ76,67
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 ɝɞɟ ı - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɪɚɜɧɵɣ 1,1. 
  

  ɦZhhd ɧɛc 04,3)48,015(83,16*1,1)'(''      (4.59)    
 
  ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡɦɟɧɢɜɲɚɹɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ 
ɷɧɟɪɝɢɹ (E'0) ɢɡ-ɡɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɥɨɞɰɚ:  
 

 dCHE H  0
'
0 =12.22+22+3,04=37,26 ɦ.      (4.60) 

 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
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26,37'0
0 
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(4.61)

 
 
 ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. [2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 65,40   ɢ ĳɫ=0,92,  

ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɝɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ c  ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ ''

c : 
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  Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɝɥɭɛɢɧɵ Ɍɫ
`  ɢ Ɍɫ

``: 
 

  371,0c ;   

  14,2'' c . 
 
 Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 

 кcc hh   =0,371∙8,01=2,97 ɦ.     (4.62) 
 
 Ƚɥɭɛɢɧɚ, ɫɨɩɪɹɠɟɧɧɚɹ ɫ ɝɥɭɛɢɧɨɣ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ : 
 

 кcc hh  ''''  =2,14*8,01=17,14 ɦ.       (4.63) 
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 Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɜ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 

 ɦ35,3)50,015(14,17*1,1)'Zh(hd ɧɛ
''
c     (4.65) 

 
 ɉɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɜ ɩɟɪɜɨɦ ɢ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɹɯ 
ɫɨɫɬɚɜɥɹɟɬ 9%, ɝɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3,35ɦ.  
 
 Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ɉȼ= ɞɧɨ-d= 706-3,35= 702,65 ɦ.       (4.66) 
 
 Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɝɚɫɢɬɟɥɟɣ ɧɚ ɧɟɦ: 
 

lɜ = (0,8 ÷ 1,0)lɩɪ,        (4.67) 
 

ɝɞɟ      lɩɪ- ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 
            lɩɪ = 2,5 1,9hc

′′ − hc
′  = 2,5 1,9 ∙ 17,14 − 2,97 = 74,0ɦ.  (4.68) 

 
            lɜ = 1,0lɩɪ = 1 ∙ 74,0 = 74,0 ɦ.       (4.69) 
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4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
 Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 
0,67÷0,7. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ B˒ˎ

h
= 0,7. 

 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 B = 0,7 ∙ h = 0,7 ∙ 46,25 = 32,38 ˏ,      (4.70) 
  
ɝɞɟ h = ∇ʜПʢ −  ∇˒ˑˇ = 740 − 693,75 = 46,25 ˏ    (4.71) 
 ∇˒ˑˇ = ∇ˇː˃ - d-t-(2-3)ɦ = 706 - 3,35-5,90-3 = 693,75 ɦ,  (4.72) 
 
 ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɪɚɜɧɭɸ B = 33 ɦ. 
 

4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 

ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 
ɫɟɱɟɧɢɸ ɛɥɨɤɨɜ ɩɥɨɬɢɧɵ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ 
ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ. Ɇɟɠɫɟɤɰɢɨɧɧɵɟ ɲɜɵ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɨ ɫɟɪɟɞɢɧɟ ɛɵɤɚ. 

 
 ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
 

 b +15,5 = 3,5 + 12 = ˄ߜ ɦ.       (4.73) 
 

 ɒɢɪɢɧɚ ɫɬɨɥɛɚ: 
 

 B : 3 = 33 : 2 = 16,5 ɦ        (4.74) 
 

 ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
 - ɜɵɫɨɤɢɟ ɬɟɦɩɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ; 
 - ɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ; 
 - ɜɨɡɦɨɠɧɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ  
 ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɱɬɨ ɫɧɢɡɢɬ ɫɪɨɤɢ ɟɝɨ ɨɤɭɩɚɟɦɨɫɬɢ. 

Ɇɟɠɫɟɤɰɢɨɧɧɵɟ ɢ ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ ɰɟɦɟɧɬɢɪɭɸɬɫɹ. 
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4.3.3 Ȼɵɤɢ 
 

Ȼɵɤɢ ɪɚɡɛɢɜɚɸɬ ɜɟɫɶ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ɉɧɢ 
ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ, ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɨɬɜɟɪɫɬɢɹ ɩɥɨɬɢɧɵ ɢ ɧɚ 
ɧɢɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɨɜ. Ȼɵɤɢ 
ɜɵɩɨɥɧɹɟɦ ɪɚɡɪɟɡɧɵɦɢ. ɒɢɪɢɧɚ ɛɵɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3,5 ɦ. ɋ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɛɵɤ ɢɦɟɟɬ ɨɤɪɭɝɥɟɧɧɭɸ ɮɨɪɦɭ. 

Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, 
ɩɨɤɪɵɬɭɸ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ 
ɥɢɫɬɨɜ ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɪɢɝɟɥɟɣ ɢ ɫɬɨɟɤ. 

 
4.3.4 ɍɫɬɨɢ 

 

ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɛɟɪɟɝɨɜ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɫɯɨɞɚ ɜɨɞɵ ɫ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; ɬɚɤɠɟ ɫɥɭɠɚɬ 
ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ.  

Ɋɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜɧɭɸ ɨɬ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɋɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɩɪɨɞɨɥɶɧɨɣ 
ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, ɢɝɪɚɸɳɢɟ ɪɨɥɶ ɛɟɪɟɝɨɜɨɝɨ ɛɵɤɚ ɢ ɧɢɡɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ 
ɫɬɟɧɤɢ. 

 
4.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
(ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɞɥɹ ɫɩɭɫɤɚ ɫɨɛɪɚɧɧɨɣ ɜɨɞɵ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɟ ɦɟɧɟɟ 2 ɦ. 

 
4.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɝɚɥɟɪɟɢ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɧɹɥɢ 2 ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ ∇͸9Ͷ,͹9 ˏ; ∇͹ʹʹ,ͳͷ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

δ ≥  
ʜ݀ · n

crJ
,          (4.75) 

ɝɞɟ ,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ (ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 
ɩɪɢɧɢɦɚɟɦ 25); 
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 ʜ݀ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɥɨɦ ɝɚɥɟɪɟɢ. 
 

 Ƚɚɥɟɪɟɹ ɧɚ ∇694,79 ɦ =   ∇ɇɉɍ−∇694,79 ∗1,15

25
 = 2,08 ɦ. 

 

 Ƚɚɥɟɪɟɹ ɧɚ ∇716,40ɦ =   ∇ɇɉɍ−∇716,40  ∗1,15

25
 = 1,67 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 

             
 

4.4 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 

4.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,67÷0,7 , ɚ 
ɩɪɢ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɜɟɥɢɱɢɧɭ ɡɚɥɨɠɟɧɢɹ ɦɨɠɧɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ. 

 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ  Bɩɥ
h

 =  0,7    (4.76) 

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ h ɛɭɞɟɬ ɪɚɜɧɚ : 
 
 B  = 0,7*h = 0,7 * 46,25 = 32,38 ɦ.       (4.77) 
 
 h= ∇ɇɉɍ − ∇ɩɨɞ = 740 − 693,75 = 46,25 ɦ,                        (4.78) 
 
ɝɞɟ, ∇ɩɨɞ = ∇ɞɧɚ-d-t-(2-3ɦ) = 706-3,35- 5,90-3 = 693,75 ɦ,   (4.79) 
 
ɝɞɟ, d – ɝɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ; 
  t- ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ, t =5,90 ɦ. ( ɩɭɧɤɬ 5.1) 
 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɪɢɧɢɦɚɟɬɫɹ  ɪɚɜɧɨɣ:  B = 33 ɦ. 

 
4.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ. 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ  ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ 

ɫɬɨɥɛɱɚɬɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ. 
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ȼ ɩɥɨɬɢɧɟ ɜɨɡɜɨɞɢɦɨɣ, ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ . ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ : 

 
b +δɛ = 12 + 3,5 = 15,5 ɦ.        (4.80) 
 
ɋɬɨɥɛɱɚɬɚɹ ɪɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ  ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɢ 

ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ ɩɨ ɜɵɫɨɬɟ.  ɉɨɦɢɦɨ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɬɟɦɩɨɜ ɤɥɚɞɤɢ ɩɪɢ 
ɷɬɨɦ ɫɩɨɫɨɛɟ ɪɚɡɪɟɡɤɢ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɶɲɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɛɥɨɤɨɜ ɢ 
ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɭɞɚɥɟɧɢɟ ɬɟɩɥɚ ɷɤɡɨɬɟɪɦɢɢ.  Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɪɟɡɤɚ 
ɫɬɨɥɛɱɚɬɵɦɢ ɛɥɨɤɚɦɢ ɩɨɡɜɨɥɹɟɬ ɩɪɢɧɢɦɚɬɶ ɱɚɫɬɢɱɧɵɣ ɧɚɩɨɪ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɚ ɧɟɡɚɤɨɧɱɟɧɧɭɸ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɩɥɨɬɢɧɭ, ɩɪɢɞɚɜɚɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɨɫɥɟɞɧɟɣ 
ɮɨɪɦɭ ɭɫɬɭɩɨɜ, ɱɬɨ ɜɟɫɶɦɚ ɷɤɨɧɨɦɢɱɧɨ. 

ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ ȼ= 33 ɦ. ɩɪɢɧɢɦɚɟɬɫɹ 2ɫɬɨɥɛɚ, ɲɢɪɢɧɨɸ 16,5 ɦ.   
Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɨɬɞɟɥɶɧɵɯ 
ɲɜɨɜ, ɲɢɪɢɧɨɣ 1,5 ɦ.  

 
4.4.3 Ȼɵɤɢ. 
Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɩɟɪɟɤɪɵɜɚɸɳɢɯ ɨɬɜɟɪɫɬɢɹ ɩɥɨɬɢɧɵ 

ɢ ɧɚ ɧɢɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɨɜ. ȼ 
ɩɪɨɟɤɬɟ ɛɵɤɢ ɜɵɩɨɥɧɟɧɵ ɪɚɡɪɟɡɧɵɦɢ (ɪɢɫɭɧɨɤ 4.2). ɒɢɪɢɧɚ ɛɵɤɚ ɩɪɢɧɹɬɚ 
ɪɚɜɧɨɣ 3,5 ɦ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɩɥɨɫɤɢɣ ɡɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ 
ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɤɪɵɬɭɸ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ 
ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜ ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɪɢɝɟɥɟɣ ɢ ɫɬɨɟɤ. ȼɵɫɨɬɚ ɡɚɬɜɨɪɚ 15,5 ɦ. 

 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ (n) ɢ ɟɝɨ ɞɥɢɧɚ (m) ɩɪɢɧɢɦɚɸɬɫɹ:  

 
n = m/2 = 1,7/2 = 0,9 ɦ;         (4.81) 
 
m=(1/7 −  1/10)b = 1/7 * 12 = 1,7 ɦ,      (4.82) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɜɟɬɭ; 
 m – ɞɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 
 

ɒɢɪɢɧɚ ɡɚɬɜɨɪɚ 13,8 ɦ. 
ɒɢɪɢɧɭ ɢ ɞɥɢɧɭ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,5 ɦ. 
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Ɋɢɫɭɧɨɤ 4.2 - ɉɥɚɧ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 

 
4.4.4 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɪɟɧɚɠ, ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɟ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ ɩɪɢɧɹɬ 20 ɫɦ.    
 
4.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 2 ɩɪɨɞɨɥɶɧɵɟ ɢ 2 ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɱɟɪɟɡ 15 - 40 ɦ.  
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɧɹɬɨ 2 ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɚɯ ∇694,79 

ɦ ɢ ∇722,15 ɦ ;  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɵɯ 

ɝɚɥɟɪɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

δ  ≥  ɇmax  ∙ γn

crJ
,          (4.83) 

 
ɝɞɟ ,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ( ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 
ɩɪɢɧɢɦɚɟɬɫɹ 25);  
 ɇmax - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɥɨɦ ɝɚɥɟɪɟɢ. 

 

Ƚɚɥɟɪɟɹ ɧɚ ∇694,79 ɦ =   ∇ɇɉɍ−∇694,79 ∗1,15

25
 = 2,08 ɦ;    (4.84) 

 

Ƚɚɥɟɪɟɹ ɧɚ ∇716,40ɦ =   ∇ɇɉɍ−∇716,40  ∗1,15

25
 = 1,67 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 

           (4.85) 
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4.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
4.5.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ.  
Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɡ  ɞɨɥɠɧɚ ɭɦɟɧɶɲɚɬɶ ɩɨ ɦɟɪɟ 

ɟɟ ɭɝɥɭɛɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɟ. 
 

 
δɡ ≥  ɡH  ∙ γn

crJ
,          (4.86) 

 
ɝɞɟ ɡH - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;  
 п - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [5];  
 m,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ: ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ- 15.  
 
  ΔH3 =  Hd − Has = Hd − 0,3 ∙ Hd =   32 − 32 ∗ 0,3 = 22,4 ɦ,  
            (4.87) 

 
ɝɞɟ Has - ɧɚɩɨɪ ɧɚ ɰɟɦɡɚɜɟɫɟ, ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ III ɤɥɚɫɫɚ 
 

Has = 0,3 ∙ Hd  ;         (4.88) 
 
Hd= ɇɉɍ-ɇȻmin = 740 − 708 = 32 ɦ .      (4.89) 

 

 
ɦ72,1

15

15,1*4,22
ɡ  .         

 

ɉɪɢɧɢɦɚɟɬɫɹ ɡ  = 2 ɦ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 
lɡ=(0,1 ÷ 0,25) ∙ȼ,         (4.90) 
 

ɝɞɟ     ȼ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ . 
 

lɡ= 0,1∙ 33 = 3,3 ɦ. 
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 Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 
hɡɚɜ = (0,5-0,8) Hmax ,        (4.91) 
  
hɡɚɜ = 0,5 ∙ 32 = 16 ɦ. 
 

 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɨɪɹɞɧɨɣ, ɫ ɲɚɝɨɦ ɜ ɪɹɞɭ 3 ɦ. 
 

4.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ. 
 
 ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 
  l = 2 ∙ l1 = 2 ∙ 3 = 6 ɦ ,        (4.92) 
 
ɝɞɟ  l1- ɲɚɝ ɫɤɜɚɠɢɧ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɜ ɪɹɞɭ, ɩɪɢɧɢɦɚɟɬɫɹ 3 ɦ. 
 
 Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 

hɞɪ = 0,5 ∙ hɡ = 0,5 ∙ 16 = 8 ɦ ,       (4.93) 
 

ɝɞɟ hɡ = 16 ɦ - ɝɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
 
4.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
4.6.1 ȼɨɞɨɛɨɣ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
 

 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɥɢɬɵ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɟɦ: 
   Vɭɞ ∙γcd Vɜɫɩ ∙γlc

൒ γ
n

,          (4.94) 

 
ɝɞɟ  Vɭɞ - ɫɭɦɦɚ ɫɢɥ ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ;  Vɜɫɩ - ɫɭɦɦɚ ɫɢɥ ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ;  

γ
cd

- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ, γ

cd
= 0,95; 

γ
lc

- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ ɩɟɪɜɨɣ ɝɪɭɩɩɵ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, γ

lc
= 1,0. [5]; 
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γ
n
- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢ ɪɚɫɱɟɬɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ  γ
n
=1,15. 

 
 ɋɭɦɦɚ ɫɢɥ ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ,  Vɭɞ : 
 
 Gɩ =  ρɛ − ρɜ ∙ g ∙ lɜɨɞ ∙ t ∙ γ

f
 ,        (4.95) 

 
ɝɞɟ γ

f
- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, γ

f
= 0,95 [7]; 

lɜɨɞ=lɩɪ =74 ɦ.- ɞɥɢɧɚ ɜɨɞɨɛɨɹ; 
t = 0,15 ∙ Vɫɠ ∙  hc

′  - ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱦɨɦɛɪɨɜɫɤɨɝɨ [7]. 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 

 

Vɫɠ =
q

hc
′ =

67,76

2,97
= 22,81 ɦ/ɫ;       (4.96) 

 

t = 0,15 ∙ Vɫɠ ∙  hc
′ = 0,15 ∙ 22,81 ∙  2,97 = 5,90 ɦ;  (4.97) 

 
Gɩ =  2,4 − 1,0 ∙ 9,81 ∙ 74 ∙ 5,90 ∙ 0,95 = 5693,9 ɤɇ.    
 

 ɋɭɦɦɚ ɫɢɥ ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ, Vɜɫɩ : 
  

 Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
 

Wɞ =
1

2
∙ ρɜ ∙ g ∙ lɜɨɞ ∙ 0,7(hc

′′-hc
′ ) ∙ γ

f
=

1

2
∙ 1,0 ∙ 9,81 ∙ 74 ∙ 0,7(17,14-2,97) ∙

1,0 = 3600,3 ɤɇ.           (4.98) 
 

 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 

Wɮ =
1

2
∙ ρɜ ∙ g ∙ lɜɨɞ ∙ 0,05(Ɍ − hc

′′)∙ γ
f
,      (4.99) 

 
ɝɞɟ Ɍ-ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ∇ɉȼ: 
 

Ɍ = ɇɉɍ − ∇ɉȼ = 740 − 702,65 = 37,35 ɦ;     (4.100) 
 

Wɮ =
1

2
∙ 1,0 ∙ 9,81 ∙ 74 ∙ 0,05(37,35 − 17,14)∙ 1,0 = 366,8 ɤɇ. 

 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 

 

Ww = α ∙ Vɫɠ
2
∙ ρɜ ∙ ω,         (4.101) 
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ɝɞɟ ω = t ∙ 1 ɩ. ɦ.−ɩɥɨɳɚɞɶ ɦɢɞɟɥɟɜɚ ɫɟɱɟɧɢɹ ɩɥɢɬɵ ɜɨɞɨɛɨɹ; 
           α = 0,05 − 0,07. 

 

           Ww = 0,06 ∙ 22,81

2
∙ 1,0 ∙ 5,90 = 92,1 ɤɇ. 

 
Gɩ∙γc d

(Wɞ+Wɮ+W w )∙γlc

=
5693,9∙0,95 3600,3+366,8+92,1 ∙1 = 1,33 < 1,15   (4.102) 

 −ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 5,90ɦ. 
 
4.7 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
4.7.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

 Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 2.06.06.-85 [5].  
 
 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
 ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
 

ɇd = ∇ɇɉɍ − ɍɇȻmin = 740 − 708 = 32 ɦ.     (4.103)                   
 
 ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
 

ɇas = 0,3 ∙ ɇd = 0,3 ∙ 32 = 9,6 ɦ.           (4.104)                  
 
 ɗɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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Ɋɢɫɭɧɨɤ 4.3 − ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
 ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
  

ɇd = ∇Ɏɉɍ − ɍɇȻmax = 743 − 724 = 19 ɦ.       (4.105)                   
 
 ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
 

ɇas = 0,3 ∙ ɇd = 0,4 ∙ 19 = 5,7 ɦ.          (4.106)                   
 
 ɗɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
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Ɋɢɫɭɧɨɤ 4.4 − ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
4.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
4.8.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 
 

Gɩɥ =
Sɩɥ∙b∙g∙ρɛ

b+δɛ
,          (4.107) 

 
ɝɞɟ    Sɩɥ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, Sɩɥ=442,21 ɦ2 
          ρɛ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
  b + δɛ = 15,5ɦ  - ɲɢɪɢɧɚ ɫɟɤɰɢɢ. 
 
 ɋɯɟɦɚ ɤ ɪɚɫɱɺɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5. 
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Ɋɢɫɭɧɨɤ 4.5 − ɋɯɟɦɚ ɤ ɪɚɫɱɺɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ ɢ ɬɨɱɤɢ ɟɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) 

 

    Gɩɥ =
442,21∙12∙9,81∙2,4

12+3,5
= 8060,43 ɤɇ,      

 
 ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɟɟ ɩɨɞɨɲɜɵ 
4,74 ɦ. (Sɩɥ ɢ ɩɥɟɱɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ ACAD) 
 
 ȼɟɫ ɛɵɤɚ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 
 

           Gɛ =
Sɛ∙δɛ∙g∙ρɛ

b+δɛ
,          (4.108) 

 
ɝɞɟ    Sɛ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, Sɛ = 597,65 ɦ2. 
         ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɛɵɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 8,93 ɦ. 
 
 ɋɯɟɦɚ ɤ ɪɚɫɱɺɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɵɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.6. 
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Ɋɢɫɭɧɨɤ 4.6 − ɋɯɟɦɚ ɤ ɪɚɫɱɺɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɵɤɚ ɢ ɬɨɱɤɢ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) 
 

           Gɛ =
597,65∙3,5∙9,81∙2,4

12+3,5
= 10893,73 ɤɇ,       

 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 
 Qɡ =  0,055 ∙ f f ∙ g,         (4.109) 
 
ɝɞɟ      f − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 
 f = (Ɏɉɍ − Ƚȼ + 0,5)  ∙ b = (743 – 728 +0,5) ∙ 12 = 186 ɦ2.   (4.110) 
 
 Qɡ =  0,055 ∙ 186 ∙  186 ∙ 9,81= 1368,7ɦ2.  
  
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
 

qɡ= 
Qɡ

b+δɛ
= 

1368 ,7

12+3.5
 = 88,30 ɤɇ.        (4.111) 

 
 ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 12,45 ɦ. 
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4.8.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ  ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Tɜ =
ρw gh1

2

2
=

1∙9,81∙46,252

2
= 10492,1 ɤɇ,      (4.112) 

 
ɝɞɟ h1 = ∇ɇɉɍ − ∇ɩɨɞ = 740 − 693,75 = 46,25 ɦ.    (4.113) 
 

ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: ɇ / 3 = 46,25/3 = 15,42ɦ.  
            (4.114) 

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Tɜ
′ =

ρw gh1
′2

2
=

1∙9,81∙49,252

2
= 11897,4 ɤɇ,      (4.115) 

 
ɝɞɟ     h1

′ = ∇Ɏɉɍ − ∇ɩɨɞ = 743 − 693,75 = 49,25ɦ.    (4.116) 
 

ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: ɇ/3= 49,6 / 3 = 16,42 ɦ.  
            (4.117) 

 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Tɧ =
ρw gh2

2

2
=

1∙9,81∙14,25 2

2
= 996,0 ɤɇ,      (4.118) 

  
ɝɞɟ h2 = ∇ɍɇȻmin − ∇ɩɨɞ = 708 − 693,75 = 14,25 ɦ.    (4.119) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: h2/3 =4,75 ɦ.   

            (4.120) 
 

 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Tɧ
′ =

ρw gh2
′2

2
=

1∙9,81∙30,252

2
= 4488,4 ɤɇ,      (4.121) 
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ɝɞɟ     h2
′ = ∇ɍɇȻmax − ∇ɩɨɞ = 724 − 693,75 = 30,25ɦ.    (4.122) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: h2

′  /3 = 10,08 ɦ.  (4.123) 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ: 
 

 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
 Wɧ = Sɷɩγɜ =3*10=30 ɤɇ,        (4.124) 
  

ɝɞɟ Sɷɩ = 3ɦ2- ɩɥɨɳɚɞɶ ɷɩɸɪɵ( ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ACAD) 
 

ɉɥɟɱɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 15,65ɦ 
 

 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Wɧ

′ = Sɷɩ
′ γɜ =120,85*10=1208,5 ɤɇ,       (4.125) 

 
ɝɞɟ Sɷɩ = 120,85ɦ2- ɩɥɨɳɚɞɶ ɷɩɸɪɵ( ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ACAD) 
 

ɉɥɟɱɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 11,30ɦ 
 
4.8.3ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 

 Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Wɜɡɜ = ρ

w
g Sɜɡɜ = 1 ∙ 9,81 ∙ 33 ∙ 14,25 = 4613,15 ɤɇ,    (4.126) 

                                         
ɝɞɟ Sɜɡɜ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢ ∇ɍɇȻmin = 708 ɦ,  
Sɜɡɜ = 470,25ɦ2. 

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 0 ɦ. 
 

 Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Wɜɡɜ

′ = ρ
w

gSɷɩ
′ = 1 ∙ 9,81 ∙ 33 ∙ 30,25 = 9792,83 ɤɇ,    (4.127) 

 
ɝɞɟ     S′ɜɡɜ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢ ∇ɍɇȻmax = 724 ɦ,  
S′ɜɡɜ = 998,25 ɦ2. 

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 0 ɦ. 
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4.8.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 
 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 
 
  Wɮ = ρ

w
g Sɷɩ , = 1 ∙ 209,42 ∙ 9,81 = 2054,41 ɤɇ,   (4.128) 

 
ɝɞɟ Wɮ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, Sɮ = 209,42ɦ2. 

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 4,08ɦ. 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
W′ɮ = ρ

w
g S′ɮ = 1 ∙ 132,38 ∙ 9,81 = 1298,65ɤɇ,         (4.129)                   

 
ɝɞɟ S′ɮ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, S′ɮ = 132,38 ɦ2. 

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 4,08 ɦ. 
 
4.8.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 

γɧ
ɜɡɜ = γɧ

ɫɭɯ −  1 − n0 ∙ γɜ = 18 −  1 − 0,3 ∙ 10 = 11
ɤɇ
ɦ3

,        (4.130) 

 
ɝɞɟ γɧ

ɫɭɯ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɪɟɞɧɟɝɨ ɩɟɫɤɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, γɧ
ɫɭɯ = 18 ɤɇ/

ɦ3 [7];  
n0 – ɩɨɪɢɫɬɨɫɬɶ ɜɟɫ ɫɪɟɞɧɟɝɨ ɩɟɫɤɚ, n0 = 0,3 [7]. 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɜɟɪɯɨɜɭɸ ɝɪɚɧɶ ɩɥɨɬɢɧɵ: 
 

Ɋɧ = γɧ
ɜɡɜ ∙ hɧ ∙ tg2  45 − ĳɧ

2
 ,        (4.131)                   

 

Ɋɧ = 11 ∙ 3 ∙ tg2  45 − 28

2
 = 33 ∙ 0,361 = 11,91 ɤɇ,    

 
ɝɞɟ hɧ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, hɧ = 3 ɦ; 

ĳɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ĳɧ =

28° [7]. 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 

ȿɧ =
1

2
∙ Ɋɧ ∙ hɧ =

1

2
∙ 11,91 ∙ 3 = 17,86 ɤɇ/ɦ.     (4.132)                   

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ ȿɧ = 1 ɦ. 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɛɨɤɨɜɨɟ 

ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɫɥɨɸ 
ɧɚɧɨɫɨɜ Ɋɧ ɢ ɜɟɪɯɧɟɦɭ ɫɥɨɸ ɝɪɭɧɬɚ Ɋ′ɝɪ: 

  

Ɋ′ɝɪ = γɧ
ɜɡɜ ∙ hɧ ∙ tg2  45 − ĳɝɪ

2
 ,                (4.133)                   

 

Ɋ′ɝɪ = 11 ∙ 3 ∙ tg2  45 − 45

2
 = 33 ∙ 0,172 = 5,68 ɤɇ,  

 
ɝɞɟ ĳɝɪ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɤɚɦɧɹ, ĳɧ = 45. 

  
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 

Ɋ′′ɝɪ =  γɧ
ɜɡɜ ∙ hɧ + γɝɪɚɧ

ɜɡɜ ∙ hɝɪ ∙ tg2  45 − ĳɝɪ

2
 ,     (4.134)

                                          

Ɋ′′ɝɪ =  11 ∙ 3 + 17,5 ∙ 12,25 ∙ tg2  45 − 45

2
 = 42,30 ɤɇ,  

  
ɝɞɟ hɝɪ – ɬɨɥɳɢɧɚ ɧɢɠɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, hɝɪ = 12,25 ɦ; 
 

γɝɪɚɧ
ɜɡɜ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɚɧɢɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

 
γɝɪɚɧ

ɜɡɜ = γɝɪɚɧ
ɫɭɯ −  1 − n0 ∙ γɜ = 25 −  1 − 0,25 ∙ 10 = 17,5 ɤɇ/ɦ3,     

             (4.135) 
 

ɝɞɟ     γɝɪɚɧ
ɫɭɯ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɚɧɢɬɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, γɝɪɚɧ

ɫɭɯ = 25 ɤɇ/ɦ3 ;  

 n0 - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, n0 = 0,25  
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɩɥɨɬɢɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ : 
 
 ȿɚɤ = Sɚɤ = 112,67 ɤɇ/ɦ.        (4.136)                   
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ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ ȿɚɤ =

4,74 ɦ. 
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 

Ɋ′ɩɧ = γɛ
ɜɡɜ · t ∙ tg2  45 +

ĳɝɪ

2
 = 1,4 · 5,9 ∙ tg2  45 +

45

2
 = 48,16 ɤɇ,   

             (4.137)      
 

          Ɋ′′
ɩɧ = (γɛ

ɜɡɜ · t + γɝɪɚɧ
ɜɡɜ · hɝɪ)tg2  45 +

ĳɝɪ

2
 = 1,4 · 5,9 + 17,5 · 3) tg2  45 +

452=354,23ɤɇ.            (4.138)                  

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ : 
 

ȿɩɧ =
Ɋ′ɩɧ+Ɋ′′ɩɧ

2
∙ hɝɪ =

48,16+354,23

2
∙ 3 = 603,56ɤɇ/ɦ.   (4.139)                               

 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ          

ȿɩɧ = 2,19ɦ. 
 
4.8.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.ɉ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ [7]. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 

Wɜɨɥɧ = 0,5ρ
w

gh1%  λ 
π

+
h0

2
 ;        (4.140)          

                                                    

Wɜɨɥɧ = 0,5 ∙ 1 ∙ 9,81 ∙ 0,66 ∙  5,86

3,14
+

0,23

2
 = 6,42 ɇ ɦ ,                                                

 

ɝɞɟ      h0 =
πh1%

2

λ =
3,14∙0,662

5,86
= 0,23 ɦ.      (4.141)          

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ: 
 

Wɜɨɥɧ
′ = 0,5ρ

w
gh1%  λ 

π
+

h0

2
 = 0,5 ∙ 1 ∙ 9,81 ∙ 0,46 ∙  4,42

3,14
+

0,15

2
 =

3,35 ɇ ɦ ,            (4.142)          
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ɝɞɟ     h0 =
πh1%

2

λ =
3,14∙0,462

4,42
= 0,15 ɦ.        (4.143)          

 
ɉɥɟɱɨ ɫɢɥɵ Wɜɨɥɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

 ɩɪɢ ɇɉɍ: 
 

ɭɫ =
λ 

2π
− 3

8
h1% =

5,86

2∙3,14
− 3

8
∙ 0,66 = 0,69 ɦ.     (4.144)          

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 40,51 ɦ. 
 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 

 ɩɪɢ Ɏɉɍ: 
 

ɭɫ =
λ 

2π
− 3

8
h1% =

4,42

2∙3,14
− 3

8
∙ 0,46 = 0,53 ɦ.      (4.145)          

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 40,67 ɦ. 
 
4.9 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
4.9.1 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɨɤɪɚɳɺɧɧɵɣ ɫɨɫɬɚɜ ɧɚɝɪɭɡɨɤ. 
ȼ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɸɬɫɹ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɝɨɫɩɨɞɫɬɜɭɸɳɢɟ ɫɨ 

ɡɧɚɤɨɦ «-», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». 
ȼɫɟ ɧɚɝɪɭɡɤɢ, ɩɨɞɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ, ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1 ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ . 
Ⱦɥɹ ɤɚɠɞɨɣ ɫɢɥɵ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɢ ɩɥɟɱɨ ɫɢɥɵ 

(ɟɫɥɢ ɦɨɦɟɧɬ ɫɢɥɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɬɨ ɡɧɚɤ «ɩɥɸɫ», ɟɫɥɢ ɩɪɨɬɢɜ – 
«ɦɢɧɭɫ»).  

 
Ɍɚɛɥɢɰɚ 4.1 – ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

ɇɚɩɪɚɜ
ɥɟɧɢɟ  
ɫɢɥɵ 

γ
f
 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ 

ɋɢɥɚ, ɤɇ 
ɉɥɟɱɨ
, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ ∙ ɦ 

ɋɢɥɚ, ɤɇ 
ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ ∙ ɦ 

1 2 3 4 5 6 7 8 9 

Tɜ  ՜ 1,0 10492.1 15.42 161788.2 11897.4 16.42 195355.3 

Tɧ  ՚ 1,0 996 4.75 -4731 4488.4 10.08 -45243.1 
Wɧ 

 ՝ 1,0 
30 15.65 -469.5 1208.5 11.3 -13656.1 

Gɛ ՝ 0,95 10349.04 8.93 -92417 10349.04 8.93 -92417 
Gɩɥ ՝ 0,95 7657.41 4.74 -36296.1 7657.41 4.74 -36296.1 

Wɜɡɜ ՛ 1,0 4613.15 0 0 9792.83 0 0 
Wɮ ՛ 1,0 2054.41 4.08 8381.99 1298.65 4.08 5298.49 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 
ȿɧ ՜ 1,2 21.4 1 21.4 21.4 1 21.4 
ȿɚɤ ՜ 1,2 135.20 4.74 640.85 135.20 4.74 640.85 
ȿɩɧ ՚ 0,8 482,85 2,19 -1057,44 482,85 2,19 -1057,44 

Wɜɨɥɧ ՜ 1,0 6.42 40.51 260.07 3.35 40.67 136.24 
qɡ ՝ 0,9 79.47 12.45 -989.40 79.47 12.45 -989.40 

ɋɭɦɦɚ   11448.36  35132.08 8202.94  11793.25 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 

ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɋɭɦɦɚ ɜɫɟɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
 

 N = Gɩɥ + Gɛ − Wɮ − Wɜɡɜ + qɡ,        (4.146)              
 

 N = 7657,41 + 10349,04 − 2054,41 − 4613,15 + 79,47 = 11448,36 ɤɇ.  
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

 ıɭ
u = − N

ȼɩɥ
+

6∙ Ɇ
ȼ2

ɩɥ
= − 11448 ,36

33
+

6∙35132 ,08

332
= −153,35 ɤɉɚ,    (4.147)               

 
ɝɞɟ ȼɩɥ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ;  Ɇ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
ıx

u = ıy
u ∙ mu

2 − γɜ ∙ Hd
u ∙  1 − mu

2 ,            (4.148)              
 

 ıx
u = −153,35 ∙ 02 − 10 ∙ 46,25 ∙  1 − 02 = −462,5 ɤɉɚ,    

 
ɝɞɟ     mu  - ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, mu = 0; 

 Hd
u  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 
Hd

u = ∇ɇɉɍ − ∇ɩɨɞ = 740 − 693,75 = 46,25 ɦ.        (4.149)         
       

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
Ĳxy

u =  γɜ ∙ Hd
u + ıy

u ∙ mu = [10 ∙ 46,25 +  −153,35 ] ∙ 0 = 0 ɤɉɚ.   
            (4.150)               
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı1

u = ıy
u ∙  1 + mu

2 + γɜ ∙ Hd
u ∙ mu

2 ,          (4.151)               
 
 ı1

u = −153,35 ∙  1 + 02 + 10 ∙ 46,25 ∙ 02 = −153,35 ɤɉɚ.    
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı3

u = −γɜ ∙ Hd
u = −10 ∙ 46,25 = −462,5 ɤɉɚ.              (4.152)         

                                           
- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

ıy
t = − N

Bɩɥ
− 6∙ΣM

Bɩɥ2
= − 11448 ,36

33
− 6∙35132 ,08

332
= −540,49 ɤɉɚ.   (4.153)               

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
ıx

t = ıy
t ∙ mt

2 − γɜ ∙ Hd
t ∙  1 − mt

2 ,           (4.154)               
 

ɝɞɟ     mt  - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, mt = 0; 
Hd

t  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 
Hd

t = ∇ɍɇȻmin − ∇ɩɨɞ = 208 − 693,75 = 14,25 ɦ.      (4.155)               
 
ıx

t = −540,49 ∙ 02 − 10 ∙ 14,25 ∙  1 − 02 = −142,5 ɤɉɚ.   
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
Ĳxy

t = − γɜ ∙ Hd
t + ıy

t  ∙ mt ,                (4.156)               
 
Ĳxy

t = −[10 ∙ 14,25 + (−540,74)] ∙ 0 = 0 ɤɉɚ.  
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı3

t = ıy
t ∙  1 + mt

2 + γɜ ∙ Hd
t ∙ mt

2 ,                  (4.157)                 
 
ı3

t = −540,49 ∙  1 + 02 + 10 ∙ 14,25 ∙ 02 = −540,49 ɤɉɚ.   
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı1

t = −γɜ ∙ Hd
t = −10 ∙ 14,25 = −142,5 ɤɉɚ.            (4.158)    
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Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 
ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɋɭɦɦɚ ɜɫɟɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
 
N = Gɩɥ + Gɛ − Wɮ − Wɜɡɜ + qɡ,                   (4.159)               
 
N = 7657,41 + 10349,04 − 1298,65 − 9792,83 + 79,47 = 8202,94 ɤɇ.  
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

ıɭ
u = − N

ȼɩɥ
+

6∙ Ɇ
ȼ2

ɩɥ
= − 8202,94

33
+

6∙11793 ,25

332
= −183,60 ɤɉɚ,  (4.160)               

 
ɝɞɟ  Ɇ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
ıx

u = ıy
u ∙ mu

2 − γɜ ∙ Hd
u ∙  1 − mu

2 ,          (4.161)               
  
ıx

u = −183,60 ∙ 02 − 10 ∙ 49,59 ∙  1 − 02 = −492,5 ɤɉɚ,      
 

ɝɞɟ     mu  - ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, mu = 0; 
 Hd

u  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 
 Hd

u = ∇Ɏɉɍ − ∇ɩɨɞ = 743 − 693,75 = 49,25 ɦ.      (4.162)              
  
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
Ĳxy

u =  γɜ ∙ Hd
u + ıy

u ∙ mu = [10 ∙ 49,25 + (−183,34)] ∙ 0 = 0 ɤɉɚ.   
              (4.163)                 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        
ı1

u = ıy
u ∙  1 + mu

2 + γɜ ∙ Hd
u ∙ mu

2 ,                   (4.164)              
   
ı1

u = −183,60 ∙  1 + 02 + 10 ∙ 49,25 ∙ 02 = −183,60 ɤɉɚ.    
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı3

u = −γɜ ∙ Hd
u = −10 ∙ 49,25 = −492,5 ɤɉɚ.     (4.165)               
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- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

ıy
t = − N

Bɩɥ
− 6∙ΣM

Bɩɥ2
= − 8202,94

33
− 6∙11793,25

332
= −313,55 ɤɉɚ.  (4.166)               

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
ıx

t = ıy
t ∙ mt

2 − γɜ ∙ Hd
t ∙  1 − mt

2 ,           (4.167)               
 

ɝɞɟ     mt  - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, mt = 0; 
 Hd

t  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 
Hd

t = ∇ɍɇȻmax − ∇ɩɨɞ = 724 − 693,75 = 30,25 ɦ.    (4.168)         
                            

ıx
t = −313,55 ∙ 02 − 10 ∙ 30,25 ∙  1 − 02 = −302,5 ɤɉɚ.                              

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
Ĳxy

t = − γɜ ∙ Hd
t + ıy

t  ∙ mt ,           (4.169)               
 
Ĳxy

t = −[10 ∙ 30,25 + (−313,81)] ∙ 0 = 0 ɤɉɚ.  
    
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı3

t = ıy
t ∙  1 + mt

2 + γɜ ∙ Hd
t ∙ mt

2 ,            (4.170)               
 
ı3

t = −313,55 ∙  1 + 02 + 10 ∙ 30,25 ∙ 02 = −313,55 ɤɉɚ.           
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 
ı1

t = −γɜ ∙ Hd
t = −10 ∙ 30,25 = −302,5 ɤɉɚ.          (4.171)               

 
ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2 . 
 

Ɍɚɛɥɢɰɚ 4.2 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

ɇɚɩɪɹɠɟɧɢɹ, 
ɤɉɚ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɤɉɚ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɤɉɚ 

ȼɟɪɯɨɜɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
ȼɟɪɯɨɜɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

ıɭ -153.35 -540.49 -183.6 -313.55 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 
ıɯ -462.5 -142.5 -492.5 -302.5 
Ĳɯɭ 0 0 0 0 
ı1 -153.35 -142.5 -183.6 -302.5 
ı3 -462.5 -540.49 -492.5 -313.55 
 
4.9.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ 

ɧɚɝɪɭɡɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 
γ

n
∙ γ

lc
∙  ı3 ൑ γ

cd
∙ Rb ,         (4.172)               

          
ɝɞɟ γ

n
= 1,15  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ 

ɫɨɨɪɭɠɟɧɢɣ III  ɤɥɚɫɫɚ [1]; 
γ

lc
− ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (γ

lc
= 1,0  ɞɥɹ ɨɫɧɨɜɧɨɝɨ  

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ; γ
lc

= 0,9 ɞɥɹ  ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ) [1]; 

ı3–ɝɥɚɜɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ; 
γ

cd
 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɫɠɚɬɢɹ (γ

cd
= 0,95 – ɩɪɢ 

ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ; γ
cd

= 1,0 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ) [6].   
Rb = 11,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 

ɛɟɬɨɧɚ ȼ20 [8]; 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 

            1,15 ∙ 1 ∙ 462,5 ൑ 0,95 ∙ 11500 ɤɉɚ,       
 
  531,88 ɤɉɚ < 10925 ɤɉɚ. 
 
- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
  1,15 ∙ 1 ∙ 540,49 ൑ 0,95 ∙ 11500 ɤɇ/ɦ2,                                                       
621,56 ɤɉɚ < 10925 ɤɉɚ.          
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ: 
 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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1,15 ∙ 0,9 ∙ 492,5 ൑ 1,0 ∙ 11500 ɤɇ/ɦ2,       
                                                 
509,74 ɤɉɚ < 11500 ɤɉɚ.       
 
- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
1,15 ∙ 0,9 ∙ 313,55 ൑ 1,0 ∙ 11500 ɤɇ/ɦ2,                                                    
 
324,52 ɤɉɚ < 11500 ɤɉɚ.   
 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɸɬ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ  

ıy
u < 0: 

- ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ:   −153,35 < 0; 
 
- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ:  −183,60 < 0. 
 
ɋɠɢɦɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ», 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
  ıy

u  ൒ 0,25 ∙ γɜ ∙ Hd
u  ,         (4.173)               

 
ɝɞɟ Hd

u  -  ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɚɡɞ. 6).                                                            
 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 
 153,35 > 0,25 ∙ 10 ∙ 46,25;                                                                                     
 
 153,35  ɤɉɚ > 115,63 ɤɉɚ. 
 
-ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 
 183,60 > 0,25 ∙ 10 ∙ 49,25;                                                                                  
 186,60 ɤɉɚ > 123,13 ɤɉɚ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɸɬ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.9.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ.  
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ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – 
ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 
R ∙γcd

F∙γlc

൒ γ
n

,              (4.174)               

 
ɝɞɟ     γ

n
− ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ (γ

n
= 1,15); 

γ
lc
− ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (γ

lc
= 1,0  ɞɥɹ ɨɫɧɨɜɧɨɝɨ  

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ; γ
lc

= 0,9 ɞɥɹ  ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ); 
γ′

c
= 0,7 − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

γ
cd

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (γ
cd

= 0,95 ). 
 
- ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 
ɋɢɥɵ ɭɞɟɪɠɢɜɚɸɳɢɟ: 
 
R =  Gɩɥ + Gɛ + qɡ + Wɧ − Wɮ − Wɜɡɜ ∙ tgĳ + Eɩɧ ∙ γ′

c
+ c ∙ ω,  (4.175)              

 
R =  7657,41 + 10349,04 + 79,47 + 30 − 2054,41 − 4613,15 ∙ 0,7 +

482,85 ∙ 0,7 + 100 ∙ 33 = 11651,85 ɤɇ/ɦ,   
            

ɝɞɟ    tgĳ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ-ɝɪɚɧɢɬ), 
tgĳ = 0,7 [5]; 
ɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɫ = 100 ɤɉɚ [7]; 
ω − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 

1 ɩ.ɦ: 
 
ω = ȼɩɥ ∙ 1 = 33 ∙ 1 = 33 ɦ2,       (4.176)               
 

ɝɞɟ     ȼɩɥ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

ɋɢɥɚ ɫɞɜɢɝɚɸɳɚɹ: 
 
F = Wɜ

ɝ − Wɧ
ɝ + Wɜɨɥɧ + ȿɧ + ȿɚɤ,          (4.177)               

 
F = 10492,1 − 996 + 6,42 + 21,4 + 135,20 = 9659,12 ɤɇ.  
 
Ɍɨɝɞɚ: 
 
11651 ,85∙0,95

9659,12∙1,0
൒ 1,15,                                                                                              
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1,15 =  1,15.  
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 

ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɜɵɩɨɥɧɹɟɬɫɹ. 
  
- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 
ɋɢɥɵ ɭɞɟɪɠɢɜɚɸɳɢɟ: 
 
R =  Gɩɥ + Gɛ + qɡ + Wɧ − Wɮ − Wɜɡɜ ∙ tgĳ + Eɩɧ ∙ γ′

c
+ c ∙ ω,  (4.178)              

 
R =  7657,41 + 10349,04 + 79,47 + 1208,5 − 1298,65 − 9792,83 ∙ 0,7 +

482,85 ∙ 0,7 + 100 ∙ 33 = 9380,05 ɤɇ/ɦ,   
            
ɋɢɥɚ ɫɞɜɢɝɚɸɳɢɟ: 
 
F = Wɜ

ɝ − Wɧ
ɝ + Wɜɨɥɧ + ȿɧ + ȿɚɤ,               (4.179)               

 
F = 11897,4 − 4488,4 + 3,35 + 21,4 + 135,20 = 7568,95 ɤɇ.  
 
Ɍɨɝɞɚ: 
 
9380,05∙0,95

7568,95∙0,90
൒ 1,15,                                                                                             

 
1,26 > 1,15.  
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 

ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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5 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 34 ɦ, ɩɪɢɧɢɦɚɟɦ ɪɭɫɥɨɜɭɸ ɤɨɦɩɨɧɨɜɤɭ. Ɍɟɥɨ 

ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɢɡ ɛɟɬɨɧɚ. ɉɪɢ ɲɢɪɢɧɟ ɫɬɜɨɪɚ 372 ɦ ɢ  
ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨ ɬɟɥɨ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɹɬɶ ɩɨɥɧɨɫɬɶɸ ɢɡ 
ɛɟɬɨɧɚ. ɉɪɢ ɪɭɫɥɨɜɨɣ ɤɨɦɩɨɧɨɜɤɟ ɜɫɟ ɛɟɬɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
(ɩɥɨɬɢɧɚ, ɡɞɚɧɢɟ Ƚɗɋ) ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɜ 
ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
(ɝɪɟɛɟɧɤɭ ɢɥɢ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ). 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ 3 ɷɬɚɩɚ: 
1 ɷɬɚɩ– ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɢ ɡɞɚɧɢɹ Ƚɗɋ; 
3 ɷɬɚɩ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 
5.1 ɉɟɪɜɵɣ ɷɬɚɩ 

 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ – ɜɨɞɨɫɥɢɜɧɨɣ 
ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɝɥɭɯɨɣ ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɩɪɚɜɨɦɭ ɛɟɪɟɝɭ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɬɪɟɛɭɟɬɫɹ ɜɨɡɜɟɫɬɢ ɩɟɪɟɦɵɱɤɢ, ɨɛɪɚɡɭɸɳɢɟ ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ (ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ).  

ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 50 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 

 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
 
ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ); 
ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 728ɦ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɝɪɟɛɟɧɤɢ № 7÷9 
ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ № 5-6 ɢ 20-21; 
ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
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5.1.1 Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 
 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 3% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ  𝑄˔˕˓ = 1800ˏ3 ˔ , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 9 ɦ. 

Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˅ܪ  =  ℎː˄ +  ܼ + ܽ = 9 + 1 + 1,12 = 11,12    (5.1)   
        
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒˒ܪ   =  ℎː˄ +  ܼ = 9 + 0,28 = 10,12      (5.2)       
    

ɝɞɟ ℎː˄ = 9ˏ– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 𝑄˔˕˓ = 1800ˏ3/˔; 
 ܼ - ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; 
 ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 
 

Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܼ =
1ɔ2
·  ܸܿ2

2·𝑔 −  0ܸ
2

2 ·𝑔 =
1

0,852
·  4,62

2·9,81
−  

2,32

2 ·9,81
= 1,12   (5.3)          

 
ɝɞɟ ĳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ ĳ= 0,8 – 
0,85, ɩɪɢɧɢɦɚɟɦ ĳ ɪɚɜɧɵɦ 0,85; 

V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 

Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
 
Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 

 0ܸ =
𝑄˔˕˓𝑤0

=
1800

782,6
= 2,3 ,        (5.4)          

 ˆˇ  ̍    𝑤0 - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ 𝑄˔˕˓ . 
 

 ܸܿ =
𝑄˔˕˓ 𝑤ܿ =

1800

391,3
= 4,6        (5.5)      

     
ɝɞɟ    𝑤ܿ  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ 𝑄˔˕˓. 
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ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ=41 ɦ ɢ ɩɪɨɞɨɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ Lɩ =102ɦ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
 

5.1.2 Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ 
 

Ɍɢɩ ɩɟɪɟɦɵɱɟɤ- ɡɟɦɥɹɧɚɹ 
ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɦɵɱɟɤ: 
ɬɢɩɨɜɨɣ ɩɪɨɮɢɥɶ ɡɟɦɥɹɧɵɯ ɩɟɪɟɦɵɱɟɤ – ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɣ  
(ɪɢɫɭɧɤɢ 5.1-5.3)  
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ 6 ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
Ɂɚɥɨɠɟɧɢɟ ɨɬɤɨɫɨɜ: 
-ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2 
-ɧɢɡɨɜɨɣ ɨɬɤɨɫ 1:1,5 
 

 
Ɋɢɫɭɧɨɤ 5.1− ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 

 

 
Ɋɢɫɭɧɨɤ 5.2 − ɉɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 
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ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ : 
 
ωɩɩ,=202 ɦ2ωɜɩ=242  ɦ2         (5.6)         
  

ɋɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 
V=(ωɩɩ∙Lɩɩ+ωɜɩLɜɩ)/2 =15263 ɦ3      (5.7)          
  
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
˒ːܪ  =  ℎː˄ +  ܽ = 9 + 1 = 10 ˏ       (5.8)       
    
Ⱦɥɢɧɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɧɩ,=41 ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ωɧɩ,=198 ɦ2 

 
Ɋɢɫɭɧɨɤ 5.3 − ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 
V= ω ∙Lɧɩ/2=198∙41/2=4059 ɦ3       (5.9)       
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 
tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ=31553,5/800 =24 ɫɭɬ=1 ɦɟɫ,    (5.10)   
     

ɝɞɟ ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, 
  Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 800 
ɦ3/ɫɭɬ. 
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5.1.3 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
 

 Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ: 
 Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ  1012 ɦ2 

 Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 9 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ 
ɜ ɪɟɤɟ Q = 576 ɦ3/ɫ. 
 ɇɚɯɨɞɢɦ ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ, 
V=41492 ɦ3. 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ ( 3Ʉ-13, 
ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶW=40 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 20 ɦ) ɜ 
ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ. 

 
ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ: 
 

  t =  
Vܹ∗𝑛 =  

22950

40∗3
= 192 ˚ = 8 ˔˖˕       (5.11)     

   

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ 
ℎ𝑡 = 1,25 ɦ/ɫɭɬɤɢ    

            (5.12)       
  

5.1.4 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 

Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 102 ɯ41, ɝɥɭɛɢɧɚ 28,4 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ  118768,8 ɦ3. 

ɉɪɢɧɢɦɚɟɦ ɨɫɧɨɜɧɵɟ ɦɚɲɢɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ  
(ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5122Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1,6 ɦ3). 
 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

ɉɷɱ= qɰ·nɰ·kɜ= 1,07·90·0,75 = 72,3 ɦ3/ɱ ,     (5.13)       
 

ɝɞɟ qɰ = qɤɨɜ · kɧ/ kɪ =1,07  
 kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
 kɪ-ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
 kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
 qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
 nɰ= 3600/tɰɷɤ= 3600/40= 90- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  
 
 ȼɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 

 tɜɵɟɦ =
ܸ˅ ˞ˈˏПˠ˚ =

118768 ,8

72,3
= 1643 ˚˃˔ = 69 ˔˖˕.     (5.14)       

 
 Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ 
ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ Ⱥɋ-6890VO ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
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 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 18,7 ɬ; 
 ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 31,2 ɦ3; 
 
 ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
 
 vɝɪ= 20 ɤɦ/ɱ - ɝɪɭɠɟɧɵɣ  
 vɩɨɪ = 30 ɤɦ/ɱ - ɩɨɪɨɠɧɢɣ  
 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
 

 qɤɨɜ=
Qɫɨɦ

pɝ∙nɤɨɜ∙Ʉɧ
= 

18,7

2,3∙6∙0,9
= 1,5       (5.15) 

     

 nɤɨɜ=
Qɫɨɦ

pɝ∙qɤ∙Ʉɧ
=

18,7

2,3∙1,6∙0,9
= 5,6  = 6 ɤɨɜɲɟɣ,      (5.16) 

 
ɝɞɟ  Кː − ˍˑˠ˗˗ˋ˙ˋˈː˕ ː˃˒ˑˎːˈːˋ 0,9 
          Q˔ˑˏ − ˆ˖˓ˊˑ˒ˑˇ˝ˈˏːˑ˔˕˟ ˔˃ˏˑ˔˅˃ˎ˃ 18,7 ˕ 
  pɝ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ 2,3 ɤɝ/ɦ3 

 
 ɋɨɝɥɚɫɧɨ ɫɬɪɨɣ ɝɟɧɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ 
ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ (ɦɨɠɧɨ ɡɚɞɚɬɶɫɹ ɩɪɢɦɟɪɧɨ ɨɬ 1,2 ɞɨ 5 ɤɦ). ɉɪɢɧɢɦɚɸ 3 ɤɦ. 
 
 ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ: 
 

 tɰɚ/ɫ= 
Lɬ
vɝɪ

+
Lɬ

vɩɨɪ
+  tp +  tˊ =

3

20
+

3

30
+  0,033 +  0,017 = 0,35 ɱɚɫ =21ɦɢɧ. 

            (5.17) 
 
 Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ 
(ɷɤɫɤɚɜɚɬɨɪɚ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
 

 Nɚ/ɫ= t˙˃
t˙ˠ∙nˍˑ˅ =

0,35∗3600

27∙6 = 8 ˏ˃˛ˋː      (5.18) 

 
5.1.5 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=33 ɦ, 

ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=28,4  ɦ, 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 46,5 ɦ. 
  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ  

ɩɥɨɬɢɧɵ(ɪɢɫɭɧɨɤ 5.4): 
 
Vɛ.ɪ.=B∙L∙h=33∙46,5∙28,4= 43579,8 ɦ3.      (5.19)       
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Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ=8000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 43579,8/8000 = 6 ɦɟɫ 

Ɋɢɫɭɧɨɤ 5.4 − ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.1.6 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ 
ɝɪɟɛɟɧɤɭ 
 
ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ : 
    
Ƚȼɉ = ɍȼȻ + d = 728,9 + (1,5 + 2,0) = 732,4 ɦ;       (5.20) 
 
ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ: 
                                         
Ƚɇɉ= ɍɇȻ + ɚ = 721 + (0,5 + 2,0) = 723,5 ɦ.      (5.21) 
 

5.2 ȼɬɨɪɨɣ ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ ɷɬɚɩɚ: 
 
ɪɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɢ ɡɚɬɚɩɥɢɜɚɸɬ ɤɨɬɥɨɜɚɧ; 
ɪɚɡɛɢɪɚɸɬ ɜɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ(ɜɨɞɚ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 
ɨɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ 

ɨɱɟɪɟɞɢ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ; 
ɜɨɡɜɨɞɹɬ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɫ 

ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 
 
ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ: 
 

 ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ   
ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ:  
 ȼɟɪɯɨɜɨɝɨ 1:2   
 ɇɢɡɨɜɨɝɨ 1:1,5 
 ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 6 ɦ. 
 ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω = 395,5ɦ2 
 Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ Lɛɚɧ=102 ɦ. 
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 Ɉɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ: 
  
 V=Lɛɚɧ∙ω/2 = 20170 ɦ3        (5.22)       
 
 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ =41 ɦ.  
 
 Ɉɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 
 V= ω ∙Lɧɡ/2= 4059 ɦ3.        (5.23)       
 
 Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
 
 tɛɚɧ = Vɛɚɧ / Jɛɚɧ= 25 ɫɭɬ 
 tɩɟɪ = Vɩɟɪ / Jɩɟɪ = 5 ɫɭɬ  
 

Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ: 
 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q = 689 ɦ3/ɫ )  

ɪɚɜɧɚ h = 3 ɦ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ 

ɪɚɜɟɧ V = 12546 ɦ3. 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ ɧɚɫɨɫɵ, ɱɬɨ ɢ ɧɚ 

ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ.  
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3-ɦɹ ɧɚɫɨɫɨɜ. ȼɪɟɦɹ 

ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 
t = 105 ɱɚɫɨɜ ≈ 5 ɫɭɬɨɤ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ 0,6 ɦ/ɫɭɬɤɢ.  
ɗɬɢ ɠɟ 3  ɧɚɫɨɫɚ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɝɥɭɯɭɸ ɩɥɨɬɢɧɭ ɢ ɡɞɚɧɢɟ Ƚɗɋ: 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ.  
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɡɞɚɧɢɟ Ƚɗɋ  ɢ 

ɝɥɭɯɢɟ ɫɟɤɰɢɢ №№  11 ÷ 18  ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ  98 ɯ  41, ɝɥɭɛɢɧɚ  38  ɦ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ  V= 182684 ɦ3.   
 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ – ɝɪɚɧɢɬ, ɢɫɩɨɥɶɡɭɟɦ 
ɷɤɫɤɚɜɚɬɨɪ  ɗɈ-5122Ⱥ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ =  72,3ɦ3/ɱɚɫ ɛɵɥɚ 
ɨɩɪɟɞɟɥɟɧɚ  ɜɵɲɟ). 
 Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ 
ɢ ɡɞɚɧɢɹ Ƚɗɋ: 
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 tɜɵɟɦ =
ܸ˅ ˞ˈˏПˠ˚ = 2113 ˚˃˔˃ =  88  ɫɭɬɨɤ.      (5.24)       

 
ɉɨɞɛɢɪɚɟɦ ɦɚɲɢɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ. 

 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɝɥɭɯɢɯ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
 ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ȼ=  33 ɦ. 
 ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ h= 21,7 ɦ 
 Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=  71 ɦ 
 
 Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
 V=B∙L∙h=  50843,1 ɦ3.         (5.25) 
        
 ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 6 ɦɟɫ. 
 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ: 
 

 ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ =  65,5 ɦ 
 ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h =  37,7 ɦ 
 ɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ =  60 ɦ 
 
 Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 

 V = B∙L∙h =  148161 ɦ3        (5.26)       

 
 ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t= 16 ɦɟɫ (ɪɢɫɭɧɨɤ 5.5). 
 

 

Ɋɢɫɭɧɨɤ 5.5 − ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

5.3 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
Ɋɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɩɟɪɟɦɵɱɤɢ 2-ɣ ɨɱɟɪɟɞɢ.  
Ɍɪɟɬɢɣ ɷɬɚɩ ɪɚɡɞɟɥɢɥ ɧɚ ɞɜɚ ɷɬɚɩɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 1- ɞɨ ɨɬɦɟɬɤɢ 742,      

2- ɞɨ ɨɬɦɟɬɤɢ 747,2. 
Ɋɚɡɪɚɛɚɬɵɜɚɸɬ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ - 

ɫɟɤɰɢɢ №№  19 ɢ  24- ɩɪɚɜɨɛɟɪɟɠɧɚɹ, 1 ɢ 6 -ɥɟɜɨɛɟɪɟɠɧɚɹ  
ɉɪɨɜɨɞɹɬ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɤɢ  
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728 ɦ. 
ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ №№  

1 ɩɨ 24. ɉɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ 
ɩɥɨɬɢɧɵ.  

Ɋɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɩɟɪɟɦɵɱɤɭ. ȼɨɡɜɨɞɹɬ  ɧɚɞɜɨɞɧɭɸ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ.  
ɇɚɱɢɧɚɸɬ ɦɨɧɬɚɠ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 

  Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ: 
 
  ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 23 ÷ 24: 

Ⱦɥɢɧɚ 16  ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 33, ɝɥɭɛɢɧɚ 4,5 ɦ.  
 
Ɉɛɴɟɦ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ  
 
V= 2376 ɦ3. 
 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/Пˠ˚ =  33  ɱɚɫ = 2 ɫɭɬɨɤ.        (5.27)       
 

  Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ  1 ÷ 2: 
 

Ⱦɥɢɧɚ 21  ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 33, ɝɥɭɛɢɧɚ 5,2 ɦ.  
 
Ɉɛɴɟɦ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ : 
 
V= 3326,4ɦ3. 
 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/Пˠ˚ =  46  ɱɚɫ =  2 ɫɭɬɨɤ.        (5.28)       
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɛɟɪɟɝɨɜɵɯ ɭɱɚɫɬɤɨɜ ɩɥɨɬɢɧɵ. 
 

  Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɫɟɤɰɢɢ  1 ÷ 2: 
 

          ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
    ωɩ=  38 ɦ2 

 

Ɉɛɴɺɦ ɛɟɬɨɧɚV=ωɩ∙ȼ  =  1762,2 ɦ3      (5.29)       

 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 3000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=  0,6 ɦɟɫ. 
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  ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ, ɫɟɤɰɢɢ  1 ÷ 2: 
           
 ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 

     ωɩ=  53,4 ɦ2 

 
Ɉɛɴɺɦ ɛɟɬɨɧɚV=ωɩ∙ȼ  =  1254ɦ3      (5.30)       

 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 3000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=  0,45 ɦɟɫ. 

 
  Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ   
  728 ɢ  747,2 (ɪɢɫɭɧɨɤ 5.6) :  
 

ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ  19,5  ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ= 372  ɦ; 
ɒɢɪɢɧɚ 33 ɦ; 

 ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
 ωɩ=  5851,8 ɦ2. 
 
 Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 

 V=ωɩ∙ȼ  =  193109.4+74080,5  ɦ3.      (5.31)     
   

ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 15000 ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=  18 ɦɟɫ. 

 

Ɋɢɫɭɧɨɤ 5.6 −ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɥɨɬɢɧɵ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɛɴɟɦɵ ɜɫɟɯ ɡɟɦɥɹɧɵɯ ɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1−Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

№ 
ɷɬɚɩɚ 

ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ 
ɪɚɛɨɬ, ɦ3 

1 

Ɂɟɦɥɹɧɵɟ Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

10302 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  
ɨɱɟɪɟɞɢ  

4059 

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

4961 

Ɉɬɤɚɱɤɚ 
ɜɨɞɵ 

Ɉɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 41492 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ 
ɩɥɨɬɢɧɭ 

118768,8 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 

43579,8 

2 
Ɂɟɦɥɹɧɵɟ 
 

Ɉɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 20170 

 

Ɂɟɦɥɹɧɵɟ Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ 
ɨɱɟɪɟɞɢ  

4059 

 
Ɉɬɤɚɱɤɚ 
ɜɨɞɵ 

Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 12546 

2 
Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 152684 

 

Ȼɟɬɨɧɧɵɟ ȼɨɡɜɟɞɟɧɢɟ ɫɪɟɞɧɟɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ 50843,1 

 
Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ 148161 

3 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɩɪɚɜɨ- ɢ 
ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 

5702,4 

Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 
ɨɬɦɟɬɤɚɦɢ 728÷747,2 

193109,4   

Ɂɟɦɥɹɧɵɟ 
 

Ɋɚɡɛɨɪɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ 
ɨɱɟɪɟɞɢ 

4059 
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6 Ɉɛɴɺɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

6.1 Ɉɰɟɧɤɚ ɨɛɴɺɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ — ɮɢɡɢɱɟɫɤɢɣ ɬɟɪɦɢɧ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ 
ɜ ɬɟɯɧɢɤɟ ɢ ɜ ɛɵɬɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɜɵɞɚɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɨɦ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ ɢɥɢ ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɫɟɬɢ 
ɩɨɬɪɟɛɢɬɟɥɟɦ. Ɉɫɧɨɜɧɨɣ ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɥɭɠɢɬ ɤɢɥɨɜɚɬɬ-ɱɚɫ.  

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ 
ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ 
ɪɵɧɤɚ ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ (ɤɨɩ/ɤȼɬ·ɱ, 
ɪɭɛ/ɤȼɬ·ɱ). 
 Ɉɰɟɧɤɢ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚ 6.1. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 –ɗɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɟɥɶɡɹ «ɫɤɥɚɞɢɪɨɜɚɬɶ». 
 –ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɩɪɨɞɭɤɬ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɦɧɨɝɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜ 
 ɨɛɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. 
 – ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  
 
Ɍɚɛɥɢɰɚ 6.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 212 212 212 212 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 8640 8640 8640 8640 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1832026 1832026 1832026 1832026 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 36640,51 36640,51 36640,51 36640,51 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 1795385 1795385 1795385 1795385 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 
Ɇȼɬ*ɱ 

1042 1077 1110 1143 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 155,8 161,1 166 171 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 23,78 24,58 25,33 26,08 
 
 
 
 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%82%D1%82-%D1%87%D0%B0%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%82%D1%82-%D1%87%D0%B0%D1%81
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6.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
-ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
-ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
-ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
-ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 21,71 

ɉɪɨɱɢɟ 274,0 23,51 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  45,22 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 

 
 Ɍɚɛɥɢɰɟ 6.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
2016-2021 0,06 
2022-2031 0,09 
2032-2041 0,08 
 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 6.4. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 28,7 
ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 2,01 

ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,58 
ɂɬɨɝɨ  31,29 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɚɫɟɟɜɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.5. 
   
Ɍɚɛɥɢɰɚ 6.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020  2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 81,6 82,8 82,8 82,8 82,8 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 
30,7 30,7 30,0 29,1 28,7 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 107,7 107,7 107,7 107,7 107,7 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 

23,0 23,0 33,7 32,8 31,9 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 31,3 31,3 31,3 31,3 31,3 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 8,1 8,8 8,8 8,8 8,8 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 282,4 284,7 294,2 292,5 290,9 
 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 6.1). 
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Ɋɢɫɭɧɨɤ 6.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
6.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

 
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 

 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 1,6%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 
2023-2027 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.6. 

 
Ɍɚɛɥɢɰɚ 6.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021  2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1,7 1,7 1,7 1,7 1,7 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 248,1 309,5 319,0 329,0 338,4 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 19,4 19,4 19,4 19,4 19,4 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 72,1 69,1 67,3 65,5 63,6 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 341,5 399,8 407,5 415,7 423,1 
 
 

 

29%

11%

38%

8%

11%

3%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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6.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɺ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.7. 
Ƚɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020  2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1610,9 1668,0 1724,2 1776,6 1832,7 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 282,4 284,4 294,2 292,5 290,8 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1328,5 1383,6 1430,0 1484,0 1541,8 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1328,5 1383,6 1430,0 1484,0 1541,8 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 265,7 276,7 286,0 296,8 308,4 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1062,8 1106,8 1144,0 1187,2 1233,5 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
 

 
Ɋɢɫɭɧɨɤ 6.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
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6.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
6.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

 
Ɋɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱɺɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
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6.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɺɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 

 
Ɍɚɛɥɢɰɚ 6.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ȼɢɣ-ɏɟɦɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ȼ. ȿɧɢɫɟɣ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2016 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɝɨɞ 7,3  

ɋɪɟɞɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - ARR, % 37,66 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6962,8 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 2,91 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,15 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 75314,1 

 
6.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɺɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 6.9.  

 
Ɍɚɛɥɢɰɚ 6.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 29072,4 278101,7 339466,1 348959,8 358999,5 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 68668,26 72172,74 69130,89 67308,76 65487,5 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 9786,1 350395,3 408717,8 416389,4 424607,9 

 
6.5.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
ɉɨɞ ɚɧɚɥɢɡɨɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨɧɢɦɚɟɬɫɹ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɧɚ 

ɩɨɤɚɡɚɬɟɥɶ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ (IP). 
Ɍɟɯɧɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɧɟɧɢɢ 

ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɫɬɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. ɑɟɦ ɛɨɥɶɲɟ ɞɢɚɩɚɡɨɧ ɜɚɪɢɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ, 
ɩɪɢ ɤɨɬɨɪɨɦ NPV ɢɥɢ ɧɨɪɦɚ ɩɪɢɛɵɥɢ ɨɫɬɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɬɟɦ 
ɭɫɬɨɣɱɢɜɟɟ ɩɪɨɟɤɬ. 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

− ɋɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬɭ; 
− ɐɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
−ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
− ɂɧɵɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ(ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ 

ɢɧɮɥɹɰɢɢ). 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ 

ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.10-6.11 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 6.3-6.5. 
 

Ɍɚɛɥɢɰɚ 6.10-ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɮɚɤɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ -30% -20% -10% 0% 10% 20% 30% 

Ɉɛɴɺɦ ɢɧɜɟɫɬɢɰɢɣ 8,73 8,41 8,09 7,78 7,47 7,15 6,84 
ɐɟɧɚ ɫɛɵɬɚ 4,28 5,45 6,62 7,78 8,95 10,12 11,28 

 

 
Ɋɢɫɭɧɨɤ 6.3-ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɺɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 

 
Ɋɢɫɭɧɨɤ 6.4-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɺɦɚ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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Ɍɚɛɥɢɰɚ 6.11-ɋɭɦɦɚ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 0% 10% 20% 30% 

PI, ɪɭɛ 40,27 9,56 2,73 0,59 
 

 
Ɋɢɫɭɧɨɤ 6.5 − ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ Ȼɢɣ-
ɏɟɦɫɤɨɣ Ƚɗɋ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
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− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 

 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 
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- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:

           
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        

 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    

1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;          

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

 
2 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
  

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ; 

2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         

2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
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 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;       

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ȼɢɣ-ɏɟɦɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ȼɨɥɶɲɨɣ  ȿɧɢɫɟɣ ɨɬ 
ɫɛɪɨɫɨɜ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
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- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɇɨɧɢɬɨɪɢɧɝ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɚɦɛ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳ 
 
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 

ɨɛɨɝɚɳɟɧɢɢ ɢ ɝɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɪɭɞ ɢ ɤɨɧɰɟɧɬɪɚɬɨɜ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ - ɯɜɨɫɬɨɜɨɟ ɯɨɡɹɣɫɬɜɨ. 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 
ɱɚɫɬɶɸ ɪɭɞɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɞɚɥɟɧɢɸ ɢ 
ɫɤɥɚɞɢɪɨɜɚɧɢɸ ɨɬɯɨɞɨɜ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɜɪɟɦɟɧɧɵɟ, ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɨɩɚɫɧɵɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɧɟɞɨɫɬɚɬɤɚɦ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɨɛɳɟɩɪɢɧɹɬɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɢɡɜɥɟɱɟɧɢɹ ɦɟɬɚɥɥɨɜ ɢɡ ɪɭɞ. 

ɏɜɨɫɬɨɯɪɚɧɢɥɢɳɟ — ɤɨɦɩɥɟɤɫ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ, ɬɨɤɫɢɱɧɵɯ 
ɢ ɞɪɭɝɢɯ ɬɜɟɪɞɵɯ ɢɥɢ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɨɛɨɝɚɳɟɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, 
ɢɦɟɧɭɟɦɵɯ ɯɜɨɫɬɚɦɢ. 

Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ: 
Ʉɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɯɪɚɧɢɥɢɳɚ (ɩɥɨɬɢɧ, ɞɚɦɛ), ɪɚɛɨɬɨɣ ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɇɚ ɯɪɚɧɢɥɢɳɚɯ ɩɪɨɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɹɡɚɬɟɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ: 

-ɨɫɚɞɤɨɣ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɚɧɢɹ ɢ ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ; 
-ɮɢɥɶɬɪɚɰɢɟɣ ɜ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɨɫɧɨɜɚɧɢɢ ɢ ɧɚ 

ɩɪɢɦɵɤɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ; 
-ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ. 
ɗɬɢ ɧɚɛɥɸɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜɢɡɭɚɥɶɧɨ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ (ɄɂȺ), ɭɫɬɚɧɨɜɤɚ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ. Ⱦɥɹ ɯɪɚɧɢɥɢɳ I - III ɤɥɚɫɫɨɜ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɜɵɲɟ 15 
ɦ ɭɫɬɚɧɨɜɤɚ ɄɂȺ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ. ɇɚ ɯɪɚɧɢɥɢɳɚɯ IV ɢ V ɤɥɚɫɫɨɜ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɩɪɨɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ. 

ȼɢɡɭɚɥɶɧɵɟ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɞɨɩɨɥɧɹɸɬ ɞɪɭɝ ɞɪɭɝɚ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜɢɡɭɚɥɶɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɩɪɢɨɛɪɟɬɚɸɬ ɧɚ ɬɟɯ ɭɱɚɫɬɤɚɯ ɯɪɚɧɢɥɢɳɚ, ɝɞɟ ɄɂȺ ɨɬɫɭɬɫɬɜɭɟɬ ɢ 
ɭɫɬɚɧɨɜɤɚ ɟɟ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɡɚɬɪɭɞɧɟɧɚ. 

ɇɚ ɯɪɚɧɢɥɢɳɚɯ I ɢ II ɤɥɚɫɫɨɜ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɩɨɦɢɦɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɨɪɝɚɧɢɡɭɸɬɫɹ ɬɚɤɠɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ: 

-ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɦɟɳɟɧɢɹɦɢ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɫɧɨɜɚɧɢɹ; 
-ɩɨɫɥɨɣɧɵɦ ɫɠɚɬɢɟɦ ɝɪɭɧɬɨɜ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɫɧɨɜɚɧɢɹ; 
-ɩɨɪɨɜɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɝɪɭɧɬɨɜɵɯ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɚɯ ɢ 

ɨɫɧɨɜɚɧɢɢ. 
ɇɚ ɯɪɚɧɢɥɢɳɚɯ, ɜɨɡɜɨɞɢɦɵɯ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɪɡɥɨɬɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 
ɪɟɠɢɦɨɦ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D0%BE%D1%82%D1%85%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%85%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D0%B5_%D0%B8%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5
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ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ: 
 
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɞɟɮɨɪɦɚɰɢɹɦɢ ɯɪɚɧɢɥɢɳɚ ɫɨɫɬɨɹɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 
ɡɨɧ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɐɟɥɶɸ ɷɬɢɯ ɧɚɛɥɸɞɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ 
ɭɱɚɫɬɤɨɜ ɫɨɨɪɭɠɟɧɢɹ, ɹɜɥɹɸɳɢɯɫɹ ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɦɢ ɢ ɨɩɚɫɧɵɦɢ ɜ ɨɬɧɨɲɟɧɢɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɨɱɤɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɜɧɭɬɪɢ ɬɟɥɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ - ɦɚɪɤɢ.  

ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ (ɨɫɚɞɤɚ ɢɥɢ ɩɨɞɴɟɦ) ɫɨɨɪɭɠɟɧɢɹ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɦɚɪɨɤ. 

ɉɨɥɧɚɹ (ɫɭɦɦɚɪɧɚɹ) ɨɫɚɞɤɚ ɡɟɦɥɹɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɝɪɭɧɬɨɜɵɯ ɦɚɪɨɤ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɧɚɡɵɜɚɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ. Ɉɫɚɞɤɚ ɨɫɧɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɥɭɛɢɧɧɵɦ ɦɚɪɤɚɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɧɚ ɝɪɚɧɢɰɟ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɫɧɨɜɚɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ, ɭɫɥɨɜɢɣ ɭɫɬɚɧɨɜɤɢ ɢ ɦɟɬɨɞɢɤɢ 
ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɝɥɭɛɢɧɧɵɟ ɦɚɪɤɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ 
ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ⱦɥɹ ɯɪɚɧɢɥɢɳ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɦɚɪɤɢ (ɪɢɫ. 1), 
ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɜɨɡɜɟɞɟɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛ ɢ ɩɥɨɬɢɧ ɜ 
ɛɭɪɨɜɵɟ ɫɤɜɚɠɢɧɵ ɢɥɢ ɲɭɪɮɵ. Ɇɚɪɤɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 8.1, ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɨɣ ɦɚɪɤɢ ɩɪɢ ɧɚɛɥɸɞɟɧɢɹɯ ɡɚ ɨɫɚɞɤɨɣ 
ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɞɢɹɯ ɜɨɡɜɟɞɟɧɢɹ ɯɪɚɧɢɥɢɳɚ. 

 

 
Ɋɢɫɭɧɨɤ 8.1− ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɝɪɭɧɬɨɜɵɟ ɦɚɪɤɢ: 

ɚ, ɛ - ɩɨɫɬɨɹɧɧɵɟ ɦɚɪɤɢ; ɜ - ɜɪɟɦɟɧɧɚɹ ɦɚɪɤɚ 
  
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɫɥɨɣɧɵɦ ɫɠɚɬɢɟɦ ɝɪɭɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɪɚɡɥɢɱɧɵɯ ɦɧɨɝɨɹɪɭɫɧɵɯ ɦɚɪɨɤ. Ɉɩɨɪɧɵɟ ɱɚɫɬɢ ɷɬɢɯ ɦɚɪɨɤ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ 
ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɤɚɯ ɩɨ ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɧɚ ɝɪɚɧɢɰɟ ɫɠɢɦɚɟɦɵɯ ɫɥɨɟɜ 
ɨɫɧɨɜɚɧɢɹ. 

http://files.stroyinf.ru/Data2/1/4293812/4293812422.htm#i1676199
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Ƚɥɭɛɢɧɧɚɹ ɦɧɨɝɨɹɪɭɫɧɚɹ ɬɟɥɟɫɤɨɩɢɱɟɫɤɚɹ ɦɚɪɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɫɥɨɣɧɨɣ ɨɫɚɞɤɢ ɬɟɥɚ ɫɨɨɪɭɠɟɧɢɹ (ɪɢɫɭɧɨɤ 8.2, ɚ) ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɢɥɢ ɛɟɬɨɧɧɵɯ ɩɥɢɬ ɪɚɡɦɟɪɨɦ 100´100 ɫɦ ɢ ɠɟɫɬɤɨ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɧɢɦ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɭɛ-ɫɬɨɹɤɨɜ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɧɚ ɜɵɪɨɜɧɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɝɪɭɧɬɚ ɧɚ ɡɚɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ. Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ-
ɫɬɨɹɤɚ ɤɚɠɞɨɣ ɢɡ ɩɨɫɥɟɞɭɸɳɢɯ ɩɥɢɬ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
ɨɧɢ ɫɜɨɛɨɞɧɨ ɜɯɨɞɢɥɢ ɨɞɧɚ ɜ ɞɪɭɝɭɸ. ɉɨ ɦɟɪɟ ɪɨɫɬɚ ɜɵɫɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɬɪɭɛɵ 
ɧɚɪɚɳɢɜɚɸɬɫɹ ɢ ɜɵɜɨɞɹɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɨɛɪɚɡɭɹ ɬɟɥɟɫɤɨɩɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. 
ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɨɛɪɟɡɚɸɬɫɹ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɛɵɥɨ ɭɞɨɛɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɧɢɜɟɥɢɪɨɜɚɧɢɟ. 

 
Ɋɢɫɭɧɨɤ 8.2 −  Ƚɥɭɛɢɧɧɵɟ ɦɧɨɝɨɹɪɭɫɧɵɟ ɦɚɪɤɢ: 

ɚ - ɞɥɹ ɬɟɥɚ ɫɨɨɪɭɠɟɧɢɹ; ɛ - ɞɥɹ ɨɫɧɨɜɚɧɢɹ ɫɨɨɪɭɠɟɧɢɹ 
 
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɦɟɳɟɧɢɹɦɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɫɨɨɪɭɠɟɧɢɣ-ɯɪɚɧɢɥɢɳ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ: ɫɬɜɨɪɧɨɝɨ, ɬɪɢɚɧɝɭɥɹɰɢɨɧɧɨɝɨ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɫɨɨɪɭɠɟɧɢɹ ɜɞɨɥɶ ɨɫɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɚɪɨɤ ɫ ɩɨɦɨɳɶɸ ɢɧɜɚɪɧɨɣ ɥɟɧɬɵ, ɞɥɹ ɱɟɝɨ ɧɚ ɦɚɪɤɚɯ ɞɟɥɚɟɬɫɹ 
ɧɚɫɟɱɤɚ ɜ ɜɢɞɟ ɞɜɭɯ ɩɟɪɟɤɪɟɳɢɜɚɸɳɢɯɫɹ ɥɢɧɢɣ. 

Ʉ ɦɟɫɬɧɵɦ (ɥɨɤɚɥɶɧɵɦ) ɞɟɮɨɪɦɚɰɢɹɦ ɨɬɧɨɫɹɬɫɹ ɨɫɚɞɤɢ ɢ ɫɦɟɳɟɧɢɹ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɦɚɫɫ ɝɪɭɧɬɚ, ɧɟ ɜɥɢɹɸɳɢɟ ɧɚ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 
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ɫɨɨɪɭɠɟɧɢɹ. ɇɚ ɭɱɚɫɬɤɚɯ, ɝɞɟ ɨɛɧɚɪɭɠɟɧɵ ɦɟɫɬɧɵɟ ɞɟɮɨɪɦɚɰɢɢ, ɞɥɹ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɤɨɪɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɣ ɝɪɭɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɪɟɦɟɧɧɵɟ 
ɦɚɪɤɢ ɭɩɪɨɳɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚɛɥɸɞɟɧɢɹ ɩɨ ɜɪɟɦɟɧɧɵɦ ɦɚɪɤɚɦ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɱɚɳɟ, ɱɟɦ ɩɨ ɩɨɫɬɨɹɧɧɵɦ, ɢ ɩɪɨɞɨɥɠɚɸɬɫɹ ɞɨ ɡɚɬɭɯɚɧɢɹ 
ɞɟɮɨɪɦɚɰɢɣ ɢɥɢ ɧɚɱɚɥɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. 

ɂɡɦɟɪɟɧɢɟ ɜɵɫɨɬɧɨɝɨ ɢ ɩɥɚɧɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 
ɝɥɭɛɢɧɧɵɯ ɦɚɪɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɢɜɟɥɢɪɨɜɚɧɢɟɦ III ɤɥɚɫɫɚ ɨɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɢ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɩɨɫɬɨɹɧɧɨɣ ɨɩɨɪɧɨɣ ɫɟɬɢ, ɫɨɡɞɚɜɚɟɦɨɣ ɧɚ ɭɱɚɫɬɤɟ 
ɯɪɚɧɢɥɢɳɚ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɪɟɩɟɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞɚɯ 
ɜɞɚɥɢ ɨɬ ɤɚɪɫɬɨɜɵɯ ɢ ɨɩɨɥɡɧɟɜɵɯ ɭɱɚɫɬɤɨɜ ɢ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɬɢɩɭ ɝɥɭɛɢɧɧɵɯ 
ɲɬɚɧɝɨɜɵɯ ɦɚɪɨɤ. Ɋɚɛɨɱɢɟ ɪɟɩɟɪɵ ɪɚɡɦɟɳɚɸɬɫɹ ɜɛɥɢɡɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɦɟɫɬɚɯ, 
ɝɞɟ ɨɫɚɞɤɢ ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɚɞɤɚɦɢ ɦɚɪɨɤ. 

ȼɨ ȼɇɂɂȽ ɢɦ. Ȼ.ȿ. ȼɟɞɟɧɟɟɜɚ ɪɚɡɪɚɛɨɬɚɧɨ ɭɫɬɪɨɣɫɬɜɨ - ɞɚɬɱɢɤ ɛɨɥɶɲɢɯ 
ɩɟɪɟɦɟɳɟɧɢɣ (ɪɢɫɭɧɨɤ 8.3), ɩɨɡɜɨɥɹɸɳɟɟ ɞɢɫɬɚɧɰɢɨɧɧɨ ɢɡɦɟɪɹɬɶ ɨɫɚɞɤɭ 
ɝɥɭɛɢɧɧɵɯ ɲɬɚɧɝɨɜɵɯ ɦɚɪɨɤ. Ɋɚɛɨɬɚ ɞɚɬɱɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ. Ⱦɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɤɚɬɭɲɤɢ 
ɢɧɞɭɤɬɢɜɧɨɫɬɢ, ɤɚɬɭɲɤɢ ɫɜɹɡɢ, ɩɨɞɜɢɠɧɨɝɨ ɫɟɪɞɟɱɧɢɤɚ ɢ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɹɬɶ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 50 ɫɦ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɞɚɬɱɢɤɚ 
ɤɨɧɫɬɪɭɤɰɢɹ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɦɚɪɤɢ ɢɡɦɟɧɹɟɬɫɹ: ɲɬɚɧɝɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 
ɫɟɪɞɟɱɧɢɤɨɦ ɞɚɬɱɢɤɚ, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɤɚɬɭɲɤɭ ɢɧɞɭɤɬɢɜɧɨɫɬɢ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɥɭɛɢɧɧɨɣ ɦɚɪɤɢ ɞɚɬɱɢɤɨɦ ɫɯɟɦɚɬɢɱɧɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ.  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɨɫɚɞɤɨɣ ɬɟɥɚ ɨɝɪɚɠɞɚɸɳɢɯ ɩɥɨɬɢɧ ɢ ɞɚɦɛ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɬɚɤɠɟ ɪɚɞɢɨɢɡɨɬɨɩɧɵɣ ɦɟɬɨɞ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɏɚɪɶɤɨɜɫɤɢɦ 
ɨɬɞɟɥɨɦ ȼɇɂɂ ȼɈȾȽȿɈ ɢ ȼɨɪɨɲɢɥɨɜɝɪɚɞɫɤɢɦ ɮɢɥɢɚɥɨɦ ɇɂɂɋɉɚ. ɗɬɨɬ 
ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɜ ɬɟɥɨ ɫɨɨɪɭɠɟɧɢɹ ɡɚɤɥɚɞɵɜɚɸɬɫɹ 
ɪɚɞɢɨɢɡɨɬɨɩɧɵɟ ɪɟɩɟɪɵ ɜ ɜɢɞɟ ɚɦɩɭɥ ɫ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɢɡɥɭɱɚɬɟɥɹɦɢ. 
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɥɨɠɟɧɢɟɦ ɪɚɞɢɨɢɡɨɬɨɩɧɵɯ ɢɡɥɭɱɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɡɨɧɞɚ, ɨɩɭɫɤɚɟɦɨɝɨ ɜ ɧɚɛɥɸɞɚɬɟɥɶɧɭɸ ɫɤɜɚɠɢɧɭ ɧɚ 
ɦɟɪɧɨɦ ɤɚɛɟɥɟ. Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɨɫɚɞɤɢ ɫɨɫɬɚɜɥɹɟɬ 5 ɦɦ. 
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Ɋɢɫɭɧɨɤ 8.3 −  Ⱦɚɬɱɢɤ ɛɨɥɶɲɢɯ ɩɟɪɟɦɟɳɟɧɢɣ: 

ɚ - ɝɥɭɛɢɧɧɚɹ ɦɚɪɤɚ; ɛ - ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɦɚɪɤɢ ɫ ɞɚɬɱɢɤɨɦ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ: 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɯɪɚɧɢɥɢɳɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚ ɞɜɢɠɟɧɢɟɦ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢɡ ɩɪɭɞɤɚ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ 
ɨɫɧɨɜɚɧɢɢ ɢ ɛɟɪɟɝɨɜɵɯ ɫɨɩɪɹɠɟɧɢɹɯ (ɨɛɯɨɞɧɚɹ ɮɢɥɶɬɪɚɰɢɹ).  

ɉɪɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: 

ɚ) ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɢ ɝɥɭɛɢɧɚ ɨɬɫɬɨɣɧɨɝɨ ɩɪɭɞɤɚ; 
ɛ) ɩɨɥɨɠɟɧɢɟ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɜ ɱɚɲɟ ɯɪɚɧɢɥɢɳɚ ɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɫɨɨɪɭɠɟɧɢɹɯ (ɞɚɦɛɚɯ ɢ ɩɥɨɬɢɧɚɯ); 
ɜ) ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɨɜɧɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɜ ɨɫɧɨɜɚɧɢɢ ɯɪɚɧɢɥɢɳɚ, ɜ 

ɛɟɪɟɝɚɯ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ; 
ɝ) ɪɚɫɯɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɢɡ ɞɪɟɧɚɠɟɣ ɫɢɫɬɟɦɵ ɢ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ 

ɜɵɯɨɞɨɜ ɜ ɫɥɭɱɚɟ ɢɯ ɩɨɹɜɥɟɧɢɹ; 
ɞ) ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ 

ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɯɪɚɧɢɥɢɳɚ. 
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ ɨɬɫɬɨɣɧɨɦ ɩɪɭɞɤɟ ɯɪɚɧɢɥɢɳɚ ɩɪɨɜɨɞɹɬɫɹ 

ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɜɨɞɨɦɟɪɧɵɦ ɪɟɣɤɚɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɜ ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɯ 
ɢ ɭɞɨɛɧɵɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɟɫɬɚɯ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɫɚɦɨɩɢɲɭɳɢɯ ɩɪɢɛɨɪɨɜ (ɋɍȼ-Ɇ «ȼɚɥɞɚɣ», ȽɊ-38 ɢ ɬ.ɞ.). 
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ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɮɢɥɶɬɪɚɰɢɟɣ ɢɡ ɯɪɚɧɢɥɢɳɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɨɩɭɫɤɧɵɯ ɬɪɭɛɱɚɬɵɯ ɩɶɟɡɨɦɟɬɪɨɜ (ɪɢɫɭɧɨɤ 8.4). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ 
ɩɶɟɡɨɦɟɬɪɨɜ ɢ ɦɟɫɬɚ ɢɯ ɭɫɬɚɧɨɜɤɢ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɲɚɯɬɧɵɦɢ ɢ ɬɨɱɟɱɧɵɦɢ 
(ɝɥɭɛɢɧɧɵɦɢ). ɒɚɯɬɧɵɟ ɩɶɟɡɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɬɟɥɟ ɨɬɜɚɥɨɜ ɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɩɥɨɬɢɧ ɢ ɞɚɦɛ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɩɨɥɨɠɟɧɢɟɦ ɞɟɩɪɟɫɫɢɨɧɧɨɣ 
ɤɪɢɜɨɣ. Ɍɨɱɟɱɧɵɟ ɩɶɟɡɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɨɞɨɩɪɨɧɢɰɚɟɦɵɯ ɫɩɨɹɯ 
ɨɫɧɨɜɚɧɢɹ ɢ ɛɟɪɟɝɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɭɪɨɜɧɟɣ ɝɪɭɧɬɨɜɨɝɨ ɩɨɬɨɤɚ. 

 

 
Ɋɢɫɭɧɨɤ 8.4 − Ɉɩɭɫɤɧɵɟ ɩɶɟɡɨɦɟɬɪɵ: 

ɚ - ɲɚɯɦɚɬɧɵɣ; ɛ - ɬɨɱɟɱɧɵɣ 
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Ɋɢɫɭɧɨɤ 8.5 −  Ʉɨɧɫɬɪɭɤɰɢɢ ɮɢɥɶɬɪɨɜ ɩɶɟɡɨɦɟɬɪɨɜ: 

ɚ - ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɥɚɫɬɦɚɫɫ; ɛ - ɛɥɨɱɧɵɟ; ɜ - ɤɨɠɭɯɨɜɵɟ 
 

ɉɶɟɡɨɦɟɬɪ ɜ ɫɨɛɪɚɧɧɨɦ ɜɢɞɟ (ɪɢɫɭɧɨɤ 8.5), ɬ.ɟ. ɫɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ 
ɜɨɞɨɩɪɢɟɦɧɢɤɨɦ (ɮɢɥɶɬɪɨɦ) ɢ ɨɬɫɬɨɣɧɢɤɨɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɛɭɪɨɜɭɸ 
ɫɤɜɚɠɢɧɭ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 200 ɦɦ, ɨɛɫɚɠɟɧɧɭɸ ɬɪɭɛɚɦɢ. ɉɪɨɫɬɪɚɧɫɬɜɨ 
ɦɟɠɞɭ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɨɣ ɢ ɫɬɟɧɤɨɣ ɫɤɜɚɠɢɧɵ ɜ ɬɨɱɟɱɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ 
ɡɚɫɵɩɚɟɬɫɹ ɧɚ ɜɫɸ ɞɥɢɧɭ ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɩɪɨɫɟɹɧɧɵɦ ɢ ɩɪɨɦɵɬɵɦ 
ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɦ ɩɟɫɤɨɦ ɢɥɢ ɫɦɟɫɶɸ ɩɟɫɤɚ ɫ ɝɪɚɜɢɟɦ. ȼ ɲɚɯɬɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ 
ɮɢɥɶɬɪɨɜɚɹ ɨɛɫɵɩɤɚ ɞɟɥɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ ɤɨɥɟɛɚɧɢɹ ɞɟɩɪɟɫɫɢɨɧɧɨɣ 
ɤɪɢɜɨɣ. ȼɵɲɟ ɢ ɧɢɠɟ ɮɢɥɶɬɪɨɜɨɣ ɨɛɫɵɩɤɢ ɡɚɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɛɢɜɚɟɬɫɹ 
ɩɥɚɫɬɢɱɧɨɣ ɦɹɬɨɣ ɝɥɢɧɨɣ ɢɥɢ ɫɭɝɥɢɧɤɚɦɢ. Ɉɛɫɚɞɧɚɹ ɬɪɭɛɚ ɩɨ ɦɟɪɟ ɡɚɩɨɥɧɟɧɢɹ 
ɫɤɜɚɠɢɧɵ ɢɡɜɥɟɤɚɟɬɫɹ. 

ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɢɬɶ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɨɜɧɢ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɬɨɱɤɚɯ ɩɨ ɝɥɭɛɢɧɟ ɫɨɨɪɭɠɟɧɢɹ, ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɨɜɦɟɳɟɧɧɵɣ ɩɶɟɡɨɦɟɬɪ, 
ɫɨɫɬɨɹɳɢɣ ɢɡ 2 ɢɥɢ 3 ɩɶɟɡɨɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɞɧɭ ɫɤɜɚɠɢɧɭ       
(ɪɢɫɭɧɨɤ 8.6). Ɏɢɥɶɬɪɵ ɩɶɟɡɨɦɟɬɪɨɜ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɢ 
ɬɳɚɬɟɥɶɧɨ ɢɡɨɥɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɦɩɨɧɨɜ ɢɡ ɝɥɢɧɵ ɢɥɢ ɫɭɝɥɢɧɤɚ. 
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Ɋɢɫɭɧɨɤ 8.6 −  ɋɨɜɦɟɳɟɧɧɵɣ ɩɶɟɡɨɦɟɬɪ 

 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɜɨɞɨɭɩɨɪɧɵɯ ɷɥɟɦɟɧɬɚɯ (ɹɞɪɚɯ, 

ɷɤɪɚɧɚɯ), ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɤɥɚɞɧɵɟ 
ɞɢɫɬɚɧɰɢɨɧɧɵɟ ɩɪɢɛɨɪɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɇɂɋ Ƚɢɞɪɨɩɪɨɟɤɬɚ (ɪɢɫɭɧɨɤ 8.7): 

ɚ) ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ - ɉȾɋɉ, ɜɵɩɭɫɤɚɟɦɵɣ ɉɈ 
«ɋɨɸɡɷɧɟɪɝɨɚɜɬɨɦɚɬɢɤɚ»; 

ɛ) ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɞɜɭɯɬɪɭɛɧɵɟ ɩɶɟɡɨɦɟɬɪɵ. 

 
Ɋɢɫɭɧɨɤ 8.7−  ɉɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɯɪɚɧɢɥɢɳɚ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɞɚɧɧɵɟ ɨ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɚɯ ɤɚɤ ɜ ɰɟɥɨɦ ɩɨ ɫɨɨɪɭɠɟɧɢɸ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɯ ɟɝɨ 
ɭɱɚɫɬɤɚɯ.  

ɇɚ ɯɪɚɧɢɥɢɳɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɢɡ ɞɪɟɧɚɠɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɦɟɫɬɧɵɯ ɨɱɚɝɨɜ ɮɢɥɶɬɪɚɰɢɣ (ɤɥɸɱɟɣ, ɫɜɢɳɟɣ, 
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ɪɨɞɧɢɤɨɜ ɢ ɬ.ɞ.), ɜɨɡɧɢɤɚɸɳɢɯ ɨɛɵɱɧɨ ɧɚ ɧɢɡɨɜɨɦ ɨɬɤɨɫɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ 
ɛɟɪɟɝɚɯ ɢ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɫɟ ɦɟɫɬɚ ɜɵɯɨɞɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɤɨɩɢɪɭɸɬɫɹ, ɨɛɨɪɭɞɭɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɢ ɡɚɳɢɳɚɸɬɫɹ ɨɬ ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɹɤɨɜ. ɉɭɬɢ 
ɨɬɜɨɞɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɬɚɤɠɟ ɡɚɳɢɳɚɸɬɫɹ ɨɬ ɩɪɨɦɟɪɡɚɧɢɹ. 

ɂɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɪɧɵɯ ɜɨɞɨɫɥɢɜɨɜ, 
ɦɟɪɧɵɯ ɫɨɫɭɞɨɜ (ɨɛɴɟɦɧɵɣ ɫɩɨɫɨɛ), ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɪɬɭɲɟɤ ɢ ɩɨɩɥɚɜɤɨɜ, 
ɚ ɬɚɤɠɟ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɨɜ, ɨɬɤɚɱɢɜɚɸɳɢɯ ɜɨɞɭ ɢɡ ɞɪɟɧɚɠɧɨɣ 
ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. Ⱦɥɹ ɯɪɚɧɢɥɢɳ, ɢɦɟɸɳɢɯ ɞɪɟɧɚɠɧɵɟ ɩɟɪɟɩɚɞɧɵɟ ɤɨɥɨɞɰɵ, 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɜɟɫɶɦɚ ɩɪɨɫɬɨɟ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɨ ɜ ɜɢɞɟ 
ɦɟɪɧɨɝɨ ɛɚɱɤɚ (ɪɢɫɭɧɨɤ 8.8). 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɨɬɛɢɪɚɸɬɫɹ ɩɪɨɛɵ ɜɨɞɵ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɟɟ ɦɭɬɧɨɫɬɢ. Ɇɭɬɧɨɫɬɶ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɧɚɱɚɥɟ ɜɢɡɭɚɥɶɧɨ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɱɚɫɬɢɰ ɝɪɭɧɬɚ 
ɨɪɝɚɧɢɡɭɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɜɟɪɞɨɝɨ ɪɚɫɯɨɞɚ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɬɨɞɨɦ ɢɧɞɢɤɚɬɨɪɨɜ ɢɥɢ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ 
ɢɡɨɬɨɩɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɨɫɨɛɚ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢɧ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɚɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ. 

 
Ɋɢɫɭɧɨɤ 8.8 − Ɇɟɪɧɵɣ ɛɚɱɨɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɜ ɩɟɪɟɩɚɞɧɵɯ 

ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɚɯ 
 
Ɂɚɦɟɪɵ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɨɬɤɪɵɬɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ 

ɫɤɜɚɠɢɧɚɯ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɨɜ-ɭɪɨɜɧɟɦɟɪɨɜ. ɗɬɢ ɩɪɢɛɨɪɵ 
ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ ɪɭɱɧɨɝɨ ɬɪɭɞɚ. 

Ⱦɨɫɬɨɜɟɪɧɚɹ ɢ ɨɩɟɪɚɬɢɜɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɥɨɠɟɧɢɢ ɞɟɩɪɟɫɫɢɨɧɧɨɣ 
ɤɪɢɜɨɣ ɜ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɟɫɬɢ 
ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɚɯ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ: 

ɚ) ɞɚɬɱɢɤ ɭɪɨɜɧɹ ɩɪɭɠɢɧɧɵɣ (Ⱦɍɉ), ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɢɧɫɬɢɬɭɬɟ 
ȼɂɈȽȿɆ, ɜɵɩɭɫɤɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɩɪɟɞɟɥɨɜ ɢɡɦɟɪɟɧɢɣ ɜ 25, 40 ɢ 100 ɦ; 
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ɛ) ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜɵɫɨɬɵ ɫɬɨɥɛɚ ɜɨɞɵ 
ɜ ɩɶɟɡɨɦɟɬɪɚɯ - ɢɧɫɬɢɬɭɬ Ʉɚɡɦɟɯɚɧɨɛɪ; 

ɜ) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɢɫɬɪɚɬɨɪ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ (ȺɊɍ-1) - ɢɧɫɬɢɬɭɬ 
Ƚɢɞɪɢɧɝɟɨ ɨɛɴɟɞɢɧɟɧɢɹ «ɍɡɛɟɤɝɢɞɪɨɝɟɨɥɨɝɢɹ»; 

ɝ) ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɫɤɜɚɠɢɧɧɵɣ ɭɪɨɜɧɟɦɟɪ ɫ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɩɢɫɶɸ 
ɩɨɤɚɡɚɧɢɣ - ɪɚɡɪɚɛɨɬɚɧ ɜ ɋɜɟɪɞɥɨɜɫɤɨɦ ɝɨɪɧɨɦ ɢɧɫɬɢɬɭɬɟ. 

 
ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ: 
ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɪɟɝɭɥɹɪɧɵɯ ɨɫɦɨɬɪɚɯ ɜɧɟɲɧɟɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɧɢɦ ɬɟɪɪɢɬɨɪɢɢ. 
ɉɪɢ ɨɫɦɨɬɪɚɯ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɟɬɫɹ ɧɚ: 
-ɧɚɫɵɳɟɧɢɟ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɢɥɢ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɜɨɞɨɣ, 

ɩɨɹɜɥɟɧɢɟ ɦɨɤɪɵɯ ɩɹɬɟɧ ɢ ɜɵɯɨɞɨɜ ɜɨɞɵ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ ɨ ɜɵɤɥɢɧɢɜɚɧɢɢ 
ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɧɚ ɨɬɤɨɫ; 

-ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɢ ɪɚɡɜɢɬɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɨɱɚɝɨɜ 
ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɫ ɜɵɧɨɫɨɦ ɢɥɢ ɛɟɡ ɜɵɧɨɫɚ ɝɪɭɧɬɚ ɢɡ ɨɫɧɨɜɚɧɢɹ ɭ ɩɨɞɨɲɜɵ 
ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

-ɧɚɥɢɱɢɟ ɦɟɫɬɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɧɚ ɨɬɤɨɫɚɯ ɢ ɝɪɟɛɧɟ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛ ɢ 
ɩɥɨɬɢɧ, ɚ ɬɚɤɠɟ ɩɥɹɠɟ ɧɚɦɵɜɚ ɜ ɜɢɞɟ ɨɫɵɩɟɣ, ɨɩɨɥɡɧɟɣ, ɨɩɥɵɜɢɧ, ɩɪɨɫɚɞɨɤ, 
ɜɵɩɨɪɨɜ, ɩɪɨɜɚɥɶɧɵɯ ɜɨɪɨɧɨɤ, ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɬɪɟɳɢɧ; 

-ɧɚɥɢɱɢɟ ɩɭɱɟɧɢɹ ɢɥɢ ɜɵɩɨɪɚ ɝɪɭɧɬɨɜ ɧɚ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɯɪɚɧɢɥɢɳɭ 
ɬɟɪɪɢɬɨɪɢɢ; 

-ɫɨɫɬɨɹɧɢɟ ɞɪɟɧɚɠɧɵɯ, ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɭɫɬɪɨɣɫɬɜ; 
-ɧɚɥɢɱɢɟ ɩɪɨɦɨɢɧ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɬ ɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɵɯ 

(ɥɢɜɧɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ, ɥɟɞɹɧɨɝɨ ɢ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ, ɚ ɬɚɤɠɟ ɨɬ ɪɚɡɦɵɜɚ 
ɩɨɬɨɤɨɦ ɩɭɥɶɩɵ; 

-ɩɨɹɜɥɟɧɢɟ ɧɚɥɟɞɟɣ ɭ ɩɨɞɨɲɜɵ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ, ɧɚ ɞɪɟɧɚɠɧɵɯ ɢ 
ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ; 

-ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
Ɉɛɧɚɪɭɠɟɧɧɵɟ ɩɪɢ ɨɫɦɨɬɪɚɯ ɞɟɮɟɤɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɠɭɪɧɚɥ ɜɢɡɭɚɥɶɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ, ɧɚɧɨɫɹɬɫɹ ɧɚ ɩɥɚɧ ɯɪɚɧɢɥɢɳɚ, ɧɭɦɟɪɭɸɬɫɹ ɢ ɩɪɢɜɹɡɵɜɚɸɬɫɹ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɪɢɟɧɬɢɪɚɦ. ɇɚ ɯɪɚɧɢɥɢɳɟ ɞɟɮɟɤɬɧɵɟ ɦɟɫɬɚ ɨɛɨɡɧɚɱɚɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɜɟɲɤɚɦɢ (ɫɢɝɧɚɥɶɧɵɦɢ ɡɧɚɤɚɦɢ), ɩɨ ɤɨɬɨɪɵɦ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ 
ɥɟɝɤɨ ɧɚɣɞɟɧɵ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚ ɭɱɚɫɬɤɚɯ, ɝɞɟ ɢɦɟɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɞɟɮɟɤɬɵ, ɨɪɝɚɧɢɡɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɫ 
ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

Ɉɛɧɚɪɭɠɟɧɧɵɟ ɬɪɟɳɢɧɵ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɠɭɪɧɚɥɟ ɜɢɡɭɚɥɶɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ, ɝɞɟ ɨɬɦɟɱɚɟɬɫɹ ɢɯ ɧɚɩɪɚɜɥɟɧɢɟ (ɩɪɨɞɨɥɶɧɚɹ, ɩɨɩɟɪɟɱɧɚɹ, ɤɨɫɚɹ) ɢ 
ɪɚɡɦɟɪɵ (ɞɥɢɧɚ, ɲɢɪɢɧɚ ɢ ɝɥɭɛɢɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ). ɇɚɛɥɸɞɟɧɢɹ ɡɚ 
ɞɚɥɶɧɟɣɲɢɦ ɪɚɡɜɢɬɢɟɦ ɬɪɟɳɢɧ ɩɪɨɜɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɪɟɦɟɧɧɵɯ ɦɚɪɨɤ ɜ ɜɢɞɟ 
ɨɛɪɟɡɤɨɜ ɚɪɦɚɬɭɪɵ ɢɥɢ ɬɪɭɛ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɩɨ ɤɨɧɰɚɦ ɢ ɫ ɛɨɤɨɜ ɬɪɟɳɢɧɵ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɞɪɟɧɚɠɧɵɦɢ, ɜɨɞɨɫɛɪɨɫɧɵɦɢ ɢ ɜɨɞɨɨɬɜɨɞɹɳɢɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɢɯ ɜ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
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ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɪɚɛɨɬɟ 
ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɤɨɧɫɟɪɜɚɰɢɢ ɯɪɚɧɢɥɢɳɚ.  

Ʉɪɨɦɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɟɤɭɳɢɯ ɧɚɛɥɸɞɟɧɢɣ, 2 - 3 ɪɚɡɚ ɜ ɝɨɞ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɵɟ ɢ ɞɟɬɚɥɶɧɵɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ 
ɯɪɚɧɢɥɢɳɚ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɦɢɫɫɢɟɣ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ 
ɜɯɨɞɢɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɞɢɪɟɤɰɢɢ ɤɨɦɛɢɧɚɬɚ ɢɥɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ. 

 
Ɋɚɡɦɟɳɟɧɢɹ ɄɂȺ: 
Ʉɨɥɢɱɟɫɬɜɨ ɄɂȺ ɢ ɟɟ ɪɚɡɦɟɳɟɧɢɟ ɡɚɜɢɫɹɬ ɨɬ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 

ɯɪɚɧɢɥɢɳɚ, ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɚɥɢɱɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɞɪɟɧɚɠɧɵɯ ɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ, ɢɧɠɟɧɟɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɫɧɨɜɚɧɢɹ, ɦɟɬɨɞɨɜ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɨɛɨɪɭɞɭɸɬ ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ ɫɬɜɨɪɵ, ɤɨɬɨɪɵɟ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɯɪɚɧɢɥɢɳɟ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ.  

ɇɚ ɯɪɚɧɢɥɢɳɚɯ ɪɚɜɧɢɧɧɨɝɨ ɬɢɩɚ, ɢɦɟɸɳɢɯ ɡɧɚɱɢɬɟɥɶɧɭɸ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛ, ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ ɫɬɜɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɱɟɪɟɡ 
200 - 300 ɦ. ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɨɫɧɨɜɚɧɢɢ ɫɥɚɛɨɩɪɨɱɧɵɯ ɝɪɭɧɬɨɜ (ɢɥɵ, ɥɺɫɫɵ, 
ɬɨɪɮ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɜɨɪɚɦɢ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 100 - 150 ɦ. ɇɚ ɯɪɚɧɢɥɢɳɚɯ 
ɨɜɪɚɠɧɨ-ɛɚɥɨɱɧɨɝɨ ɬɢɩɚ ɫ ɨɝɪɚɠɞɚɸɳɢɦɢ ɩɥɨɬɢɧɚɦɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 
ɞɥɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɜɨɪɨɜ - ɬɪɢ.  

Ɉɫɧɨɜɧɵɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ ɫɬɜɨɪɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɨɜɦɟɳɟɧɧɵɦɢ, ɬ.ɟ. 
ɨɛɨɪɭɞɭɸɬɫɹ ɜɫɟɦɢ ɜɢɞɚɦɢ ɧɟɨɛɯɨɞɢɦɨɣ ɄɂȺ. ȼ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɜɨɪɚɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, 
ɧɚɩɪɢɦɟɪ ɩɶɟɡɨɦɟɬɪɵ, ɟɫɥɢ ɢɦɟɸɬɫɹ ɧɚɪɭɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɢɥɢ 
ɦɚɪɤɢ, ɟɫɥɢ ɧɚɛɥɸɞɚɸɬɫɹ ɚɧɨɦɚɥɶɧɵɟ ɹɜɥɟɧɢɹ ɜ ɯɨɞɟ ɞɟɮɨɪɦɚɰɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɪɨɤ ɜ ɧɚɛɥɸɞɚɬɟɥɶɧɨɦ ɫɬɜɨɪɟ ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ 
ɯɪɚɧɢɥɢɳɚ, ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɚɧɢɹ. ɇɚ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛɚɯ 
ɢ ɩɥɨɬɢɧɚɯ ɧɚɥɢɜɧɵɯ ɯɪɚɧɢɥɢɳ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɚɪɨɤ ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɩɪɨɮɢɥɟ ɫɨɫɬɚɜɥɹɟɬ 3 - 5 ɲɬ. ɇɚ ɯɪɚɧɢɥɢɳɚɯ, ɜɨɡɜɨɞɢɦɵɯ ɧɚɦɵɜɨɦ 
ɫ ɩɨɫɬɨɹɧɧɵɦ ɧɚɪɚɳɢɜɚɧɢɟɦ, ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɦɚɪɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɱɟɪɟɡ 10 - 15 ɦ ɩɨ ɜɵɫɨɬɟ ɩɨɫɥɟ ɧɚɦɵɜɚ ɨɱɟɪɟɞɧɨɝɨ ɹɪɭɫɚ. 
Ƚɥɭɛɢɧɧɵɟ ɦɚɪɤɢ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɨɣ 
ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɨɫɧɨɜɚɧɢɢ ɫɥɚɛɨ ɩɪɨɱɧɵɯ ɝɪɭɧɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ. Ɉɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɟɠɟ, ɱɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɦɚɪɤɢ, ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɢɯ ɜ ɩɨɩɟɪɟɱɧɨɦ ɩɪɨɮɢɥɟ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 2 - 3. 

ɉɪɢɦɟɪɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɄɂȺ ɧɚ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛɚɯ ɢ ɩɥɨɬɢɧɚɯ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɯɪɚɧɢɥɢɳ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 8.9-8.11. 
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Ɋɢɫɭɧɨɤ 8.9− Ɋɚɡɦɟɳɟɧɢɟ ɄɂȺ ɧɚ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɟ ɧɚɦɵɜɧɨɝɨ ɬɢɩɚ 

 

 
Ɋɢɫɭɧɨɤ 8.10 − Ɋɚɡɦɟɳɟɧɢɟ ɄɂȺ ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛ 

 

 
Ɋɢɫɭɧɨɤ 8.11 − Ɋɚɡɦɟɳɟɧɢɟ ɄɂȺ ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɨɝɪɚɠɞɚɸɳɢɯ 

ɩɥɨɬɢɧ ɫ ɹɞɪɨɦ 
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Ɍɟɯɧɨɝɟɧɧɚɹ ɚɜɚɪɢɹ ɇɚɞɟɠɞɟɧɫɤɨɦ ɯɜɨɫɬɨɯɪɚɧɢɳɟ (ɇɨɪɢɥɶɫɤɢɣ 
 ɩɪɨɦɵɲɥɟɧɧɵɣ ɪɚɣɨɧ). 

 
ɏɜɨɫɬɨɯɪɚɧɢɥɢɳɟ ɇɚɞɟɠɞɢɧɫɤɨɝɨ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ ɯɜɨɫɬɨɜɵɯ ɯɨɡɹɣɫɬɜ ɇɨɪɢɥɶɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɪɚɣɨɧɚ.  

ɏɜɨɫɬɨɯɪɚɧɢɥɢɳɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ 12 ɤɦ ɧɚ ɸɝɨ-ɡɚɩɚɞ ɨɬ ɡɚɜɨɞɚ ɜ 
ɜɟɪɯɨɜɶɹɯ ɪɟɤɢ Ȼɭɪɨɜɨɣ, ɜɯɨɞɹɳɟɣ ɜ ɜɨɞɨɫɛɨɪɧɵɣ ɛɚɫɫɟɣɧ ɪ. Ⱦɭɞɢɧɤɚ. Ȼɚɫɫɟɣɧ 
ɪɟɤɢ Ȼɭɪɨɜɨɣ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ ɢ ɫɟɜɟɪɟ ɝɪɚɧɢɱɢɬ ɫ ɛɚɫɫɟɣɧɚɦɢ ɪɟɤ Ⱥɦɛɚɪɧɨɣ ɢ 
Ⱦɚɥɞɵɤɚɧ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɜɨɞɨɫɛɨɪɧɭɸ ɫɢɫɬɟɦɭ ɨɡɟɪɚ ɉɹɫɢɧɨ. 
 ȼ ɨɤɬɹɛɪɟ 1995 ɝɨɞɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɭɪɨɜɧɟɦ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ ɨɬɦɟɬɤɢ 
286,8 ɦ ɚɛɫ. ɩɪɨɢɡɨɲɟɥ ɩɪɨɪɵɜ ɜɨɞ ɨɬɫɬɨɣɧɨɝɨ ɩɪɭɞɚ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳɚ ɜ 
ɧɢɠɧɢɣ ɛɶɟɮ ɩɨ ɝɪɭɧɬɚɦ ɨɫɧɨɜɚɧɢɹ. Ɋɚɫɯɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɬɟɱɟɤ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɫɨɫɬɚɜɢɥ ɛɨɥɟɟ 5500 ɦ3/ɱɚɫ. Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɜɨɞɵ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɫɭɥɶɮɚɬɵ, ɧɚɬɪɢɣ, ɤɚɥɶɰɢɣ) 
ɭɫɬɪɟɦɢɥɢɫɶ ɜ ɫɬɚɪɨɟ ɪɭɫɥɨ ɪ. Ȼɭɪɨɜɨɣ ɢ ɩɨ ɧɟɦɭ ɜ ɪɪ. ɘ. ȿɪɝɚɥɚɯ, Ⱦɭɞɢɧɤɚ, 
ȿɧɢɫɟɣ. ɉɪɨɢɡɨɲɥɨ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɟ ɡɚɬɨɩɥɟɧɢɟ ɩɨɬɟɪɧɵ, ɩɪɢɜɟɞɲɟɟ ɤ 
ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 
ɡɚɜɟɫɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɬɚɥɢɤɚ ɩɪɟɤɪɚɬɢɥɚ ɫɜɨɸ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ. 
ɇɚɱɚɥɚɫɶ ɨɛɯɨɞɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɪɚɫɲɢɪɟɧɢɟ ɩɨɞɪɭɫɥɨɜɨɝɨ 
ɬɚɥɢɤɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ: 
Ɋɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

ɫɨɫɬɚɜɥɹɟɬ 212 Ɇȼɬ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɥɹɟɬ 1,0 ɦɥɪɞ. ɤȼɬ·ɱ.  
Ɉɬɦɟɬɤɚ ɇɉɍ 740 ɦ. Ɉɬɦɟɬɤɚ ɍɆɈ 732.40 ɦ. Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 21 ɦ, 

ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ 24 ɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ  32.9 ɦ.  
ȼɵɛɪɚɧɚ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ  ɝɢɞɪɨɬɭɪɛɢɧɚ: ɉɅ 40ɛ-ȼ-

560. ɂ ɟɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ: 
D1  = 5,6 ɦ, 
n = 115,4 ɨɛ/ɦɢɧ, 
ɇS= 6,39 ɦ, ∇ܼ˓ˍ = 703,42 ˏ,  
Ɍɢɩ ɝɟɧɟɪɚɬɨɪ ɋȼ 765/80-26. 
ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ ɭɝɥɨɦ 

ɨɯɜɚɬɚ ĳ=225°. ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ. 

 Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ  ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɢ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ. ɉɥɨɬɢɧɚ ɜɵɫɨɬɨɣ  34 ɦ ɹɜɥɹɟɬɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ III  ɤɥɚɫɫɚ, ɢɫɯɨɞɹ ɢɡ ɟɟ ɜɵɫɨɬɵ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ. ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ 36 ɦ ɫ 3 ɜɨɞɨɫɥɢɜɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɧɚɩɨɪɨɦ ɧɚ ɜɨɞɨɫɥɢɜɟ 12 ɦ. 
ȼɵɫɨɬɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 34,25 ɦ, ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 33 ɦ, ɡɚɥɨɠɟɧɢɟ 
ɧɢɡɨɜɨɣ ɝɪɚɧɢ 0,7. ȼɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ ɫɩɨɫɨɛɧɚ ɩɪɨɩɭɫɬɢɬɶ ɪɚɫɯɨɞ ɜɨɞɵ ɞɨ 
4281,5 ɦ3/ɫ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɛɵɥ ɜɵɛɪɚɧ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. Ƚɥɭɛɢɧɚ 
ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 3,35 ɦ. ɉɨɦɢɦɨ ɤɨɥɨɞɰɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɨɞɨɛɨɣɧɚɹ 
ɩɥɢɬɚ ɬɨɥɳɢɧɨɣ 5,9 ɦ ɢ ɞɥɢɧɨɣ 74 ɦ. ɇɚ ɤɨɧɰɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɭɫɬɪɨɟɧ ɡɭɛ ɫ 
ɝɢɛɤɢɦ ɤɪɟɩɥɟɧɢɟɦ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɢ ɫɬɨɥɛɱɚɬɵɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ. 

ȼ ɯɨɞɟ ɪɚɡɪɟɡɤɢ ɦɟɠɫɬɨɥɛɱɚɬɵɦɢ ɲɜɚɦɢ ɩɨɥɭɱɢɥɨɫɶ 2 ɫɬɨɥɛɚ, ɞɥɢɧɚ 
ɤɚɠɞɨɣ ɫɟɤɰɢɣ ɪɚɜɧɚ 16,5 ɦ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɧɹɬɵ ɨɞɧɚ ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ 716,40 
ɦ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɟ 694,79 ɦ. ɗɬɢ ɝɚɥɟɪɟɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɨɫɦɨɬɪɚ ɢ ɪɟɦɨɧɬɚ ɫɨɨɪɭɠɟɧɢɹ. ɋɩɪɨɟɤɬɢɪɨɜɚɧ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢɡ ɝɚɥɟɪɟɣ ɢ ɟɺ ɫɛɪɨɫɚ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 
ɱɟɪɟɡ. ȼ ɩɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɜɯɨɞɢɬ ɨɞɧɨɪɹɞɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, ɫ ɲɚɝɨɦ 
ɜ ɪɹɞɭ 3 ɦ, ɝɥɭɛɢɧɨɣ 16 ɦ, ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 3,3 ɦ, ɲɢɪɢɧɨɣ 2 ɦ. 

ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɡɚɩɚɫɨɦ. ɋ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɦ 1,15 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 1,26 ɞɥɹ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɥɹ III ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 
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ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɉȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

21) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ɉɨɞ ɪɟɞ. Ⱦ.ɋ. ɓɚɜɟɥɟɜɚ. ɍɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ. Ʌ., «ɗɧɟɪɝɢɹ», 1976. 656ɫ. ɫ ɢɥ. 

22) Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɟɣ ɢ ɯɜɨɫɬɨɯɪɚɧɢɥɢɳ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ –
Ɇɨɫɤɜɚ ɋɬɪɨɣɢɡɞɚɬ 1986. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɋɚɫɱɺɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɜ ɫɬɜɨɪɟ Ȼɢɢ-
ɏɟ́ɦɫɤɨɣ Ƚɗɋ ɫ 1922-1971 ɝɝ 

 
Ɍɚɛɥɢɰɚ Ⱥ1-Ɋɚɫɱɺɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɜ ɫɬɜɨɪɟ 
Ȼɢɢ-ɏɟ́ɦɫɤɨɣ Ƚɗɋ ɫ 1922-1971 ɝɝ 

 

 

№ɩ/ɩ Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII

1 1922 175 152 128 190 504 1 415 1 017 832 593 480 263 245

2 1923 200 211 188 212 973 1 570 863 717 515 260 206 208

3 1924 174 166 137 209 683 4 025 522 641 734 342 290 275

4 1925 312 296 279 402 619 1 062 1 168 796 518 310 239 211

5 1926 185 147 133 193 796 1 283 995 469 495 372 310 288

6 1927 235 180 169 230 508 1 477 973 823 752 301 233 200

7 1928 211 184 171 261 513 1 438 1 079 840 584 311 283 262

8 1929 257 170 154 286 1 141 2 742 553 630 635 352 320 283

9 1930 279 274 265 301 560 1 017 1 150 929 690 490 389 349

10 1931 290 239 166 362 1 238 1 592 752 730 549 260 224 186

11 1932 188 159 124 243 491 1 292 958 821 675 336 292 266

12 1933 249 235 210 252 1 362 2 245 699 607 612 323 257 233

13 1934 229 184 181 553 995 1 504 840 973 902 641 385 372

14 1935 273 246 242 296 1 407 2 941 798 700 693 283 195 193

15 1936 164 156 148 203 553 1 380 1 075 896 755 510 398 385

16 1937 303 296 292 318 840 1 305 1 039 619 947 557 420 398

17 1938 319 310 283 327 1 292 2 164 579 792 627 330 252 234

18 1939 226 137 135 279 1 256 1 663 876 858 885 540 433 411

19 1940 311 300 259 360 937 1 165 570 477 463 288 230 185

20 1941 168 150 145 239 740 4 475 593 737 742 318 296 237

21 1942 233 211 206 345 1 221 2 590 672 680 675 444 407 385

22 1943 295 288 274 283 1 150 1 482 1 062 1 106 876 699 447 416

23 1944 357 254 208 270 509 1 301 987 796 597 313 279 241

24 1945 236 208 203 318 907 2 035 730 867 796 672 442 438

25 1946 349 345 336 358 542 973 1 135 739 663 453 301 296

26 1947 284 217 201 292 1 194 3 802 844 856 902 637 451 447

27 1948 189 177 173 706 852 982 843 785 664 184 173 183

28 1949 203 175 142 208 834 2 697 1 813 1 159 768 530 400 274

29 1950 262 241 232 363 1 336 1 723 591 787 602 376 305 269

30 1951 251 228 202 288 531 1 360 881 885 637 497 314 301

31 1952 288 272 270 327 1 017 1 283 818 801 547 345 261 228

32 1953 195 179 177 305 1 106 3 200 702 743 711 454 345 283

33 1954 266 257 248 513 752 929 929 814 566 348 274 231

34 1955 219 202 173 257 598 2 095 621 805 787 575 425 389

35 1956 367 243 236 314 929 1 194 761 522 540 384 318 277

36 1957 269 266 257 310 557 1 079 1 053 991 607 354 341 224

37 1958 222 219 211 336 863 1 250 885 809 502 296 208 200

38 1959 191 168 155 212 602 1 354 1 109 1 058 840 602 323 279

39 1960 259 250 214 367 663 1 526 907 752 565 513 411 346

40 1961 338 336 323 398 1 062 1 643 686 686 579 357 265 221

41 1962 207 188 180 226 517 1 264 871 920 628 531 336 283

42 1963 254 221 218 354 1 039 1 480 796 597 540 363 203 180

43 1964 178 165 157 349 885 1 106 1 530 1 130 615 398 327 251

44 1965 239 193 183 261 1 389 1 648 545 760 596 310 212 203

45 1966 197 181 164 188 631 1 468 1 120 997 619 407 332 255

46 1967 247 225 221 310 593 1 371 708 874 548 301 270 226

47 1968 215 190 186 265 1 370 1 540 610 771 572 358 221 174

48 1969 173 163 160 217 620 1 125 1 430 1 123 982 619 327 305

49 1970 264 204 197 531 708 1 075 1 162 955 535 305 217 188

50 1971 181 142 139 221 582 1 355 1 230 1 118 624 416 274 259
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ɉɊɂɅɈɀȿɇȿ Ȼ 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ 

 
Ɍɚɛɥɢɰɚ Ȼ1.- Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ 

 

 

 

 

 

 

 

 

 

 

 

ˉе̦т̬;ϱϴ-ϱϭ ° с.ш.)
T ̛̥̌̚ лето

1 Ϯ.Ϭϱβϭ-ϭ.Ϭϱ Ϯ.ϬϮβϮ-ϭ.Ϭϯ
2 Ϯ.ϭβϭ-ϭ.ϭ Ϯ.ϮϮβϮ-ϭ.ϮϮ
3 Ϯ.ϭϳβϭ-ϭ.ϭϳ Ϯ.ϯβϮ-ϭ.ϯ
4 Ϯ.ϭϳβϭ-ϭ.ϭϳ Ϯ.ϯβϮ-ϭ.ϯ
5 Ϯ.ϭβϭ-ϭ.ϭ Ϯ.ϯβϮ-ϭ.ϯ
6 ϭ.ϵϯβϭ-Ϭ.Ϯϯ Ϯ.ϮβϮ-ϭ.Ϯ
7 ϭ.ϯϱβϭ-Ϭ.ϯϱϮ ϭ.ϲβϮ-Ϭ.ϲ
8 Ϭ.ϳϬβϭ+Ϭ.Ϯϵϲ Ϭ.ϵϱϮβϮ+Ϭ.Ϭϰ
9 Ϭ.ϯβϭ+Ϭ.ϳϬϮ Ϭ.ϭϳϱβϮ+Ϭ.ϳ
10 Ϭ.ϰβϭ+Ϭ.ϲ 1.0

11 Ϭ.ϲϳβϭ+Ϭ.ϯϮϰ Ϭ.ϮϳϱβϮ+Ϭ.ϳϮ
12 Ϭ.ϴϳϳβϭ+Ϭ.ϭϮ Ϭ.ϱϱβϮ+Ϭ.ϰϱ
13 Ϭ.ϳϱϱβϭ+Ϭ.ϮϮ Ϭ.ϰϮβϮ+Ϭ.ϱϳϱ
14 Ϭ.ϱϳϱβϭ+Ϭ.ϰϮ Ϭ.ϮϮβϮ+Ϭ.ϳϳϱ
15 Ϭ.ϲϮβϭ+Ϭ.ϯϰϳ Ϭ,ϰϮβϮ+Ϭ.ϱϳϳ
16 Ϭ.ϳϳβϭ+Ϭ.Ϯϯϭ Ϭ.ϲϳϳβϮ+Ϭ.ϯϮ
17 Ϭ.ϭβϭ+Ϭ.ϵ Ϭ.ϰϬβϮ+Ϭ.ϲϬ
18 1.0 Ϭ.ϱϬβϮ+Ϭ.ϱϬ
19 Ϭ.ϭϳβϭ+Ϭ.ϴϮϱ Ϭ.ϲϮβϮ+Ϭ.ϯϳϱ
20 Ϭ.Ϯϱβϭ+Ϭ.ϳϱ Ϭ.ϱϳϱβϮ+Ϭ.ϰϮ
21 Ϭ.ϯϳβϭ+Ϭ.ϲϮϱ Ϭ.ϯϱβϮ+Ϭ.ϱϭ
22 Ϭ.ϳϱϴβϭ+Ϭ.Ϯϰ Ϭ.ϮϳβϮ+Ϭ.ϳϮϱ
23 ϭ.ϯϱβϭ+Ϭ.ϯϱϮ Ϭ.ϵϱϮβϮ+Ϭ.Ϭϱ
24 ϭ.ϵϴβϭ-Ϭ.ϴϵϴ ϭ.ϴϱβϭ-Ϭ.ϴϱϮ
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Ɍɚɛɥɢɰɚ Ȼ2.- Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɥɟɬɚ ɢ ɡɢɦɵ 

 

 

 

 

 

 

 

 

 

 

 

 

ˉе̦т̬;ϱϴ-ϱϭ ° с.ш.)
Т ̛̥̌̚ лето

1 221 148

2 216 148

3 207 135

4 207 135

5 216 135

6 239 141

7 302 175

8 377 210

9 426 223

10 413 267

11 379 250

12 357 235

13 368 241

14 391 253

15 373 242

16 371 227

17 448 244

18 460 238

19 438 230

20 431 232

21 415 209

22 371 250

23 302 213

24 267 160

max 460 267

̭̬ 341 206
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 

 
Ɋɢɫɭɧɨɤ ȼ1. - Ɂɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 

 
Ɋɢɫɭɧɨɤ ȼ2. - Ʌɟɬɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ȼɗɊ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 90%  
 

Ɍɚɛɥɢɰɚ Ƚ1.- ȼɗɊ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 90% 

 
 
 
 
 
 
 
 
 
 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

ʺе̭я̶ Q,̥^ϯ/̭ Q̵̏к<Q̦̍ V̏д̵щ,к̥^ϯ Z̏̍,̥ Z̦̍,̥ H,̥ N,ʺʦт N̬̐̌,ʺʦт Э,ʺл̬д.кʦт*ч
Q̼̍тпол Q̵ол̭̬̍ Q̴̛л̽т̬ Q̏д̵щ Q̵̏к Q̦̍ Q̭̐̾ ̦̌ч dV ко̦ ̦̌ч ко̦ ̭̬ед̦

10 180 0 2 198 208 380 378 15,00 0,51 14,49 740,00 739,42 739,71 708,77 30,54 103 103 0,07

11 170 0 2 347 208 519 517 14,49 0,90 13,59 739,42 738,34 738,88 709,71 28,78 133 133 0,10

12 179 0 2 464 208 645 643 13,59 1,20 12,38 738,34 736,75 737,55 710,53 26,62 153 153 0,11

1 185 0 2 515 208 702 700 12,38 1,33 11,05 736,75 734,76 735,75 710,89 24,47 153 153 0,11

2 173 0 2 483 208 658 656 11,05 1,25 9,80 734,76 732,66 733,71 710,61 22,70 133 133 0,10

3 170 0 2 369 208 541 539 9,80 0,96 8,84 732,66 732,40 732,53 709,85 22,28 103 103 0,07

4 692 0 2 -278 416 416 414 8,84 -0,72 9,56 732,40 733,24 732,82 708,44 23,98 89 по ʦˈК 0,06

5 861 0 2 -447 416 416 414 9,56 -1,16 10,72 733,24 734,23 733,73 708,44 24,89 92 по ʦˈК 0,07

6 992 0 2 -578 416 416 414 10,72 -1,50 12,22 734,23 736,52 735,37 708,44 26,53 98 по ʦˈК 0,07

7 851 0 2 -437 416 416 414 12,22 -1,13 13,35 736,52 738,05 737,28 708,44 28,44 106 по ʦˈК 0,08

8 793 0 2 -379 416 416 414 13,35 -0,98 14,33 738,05 739,25 738,65 708,44 29,81 111 по ʦˈК 0,08

9 671 0 2 -257 416 416 414 14,33 -0,67 15,00 739,25 740,00 739,62 708,44 30,79 114 по ʦˈК 0,08

493 0 740,00 1,0
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɦɨɣ Ƚɗɋ 
 

Ɍɚɛɥɢɰɚ Ⱦ1.-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɦɨɣ Ƚɗɋ. 

 
   
 
 
 
 
 
 
 

Q̦̍ Z̦̍;летоͿ Z̦̍;̛̥̌̚Ϳ ʻ̦пу ʻу̥о Hz̏̍ϭ H Q H Q

̥^ϯ/̭ ̥ ̥ ̥ ̥ ̥ ̥ ̥^ϯ/̭ ̥ ̥^ϯ/̭
0 706,00 706,00 34,00 26,4 29,8 38,3 636 24,3 1002

100 706,61 706,76 33,39 25,8 29,1 37,3 653 23,3 981

200 707,20 707,49 32,80 25,2 28,5 36,3 671 21,8 949

300 707,78 708,21 32,22 24,6 28,0 35,3 690 20,3 916

400 708,35 708,91 31,65 24,1 27,4 34,3 710 18,8 881

500 708,91 709,58 31,09 23,5 26,8 33,3 731 17,3 846

600 709,45 710,24 30,55 23,0 26,3 32,3 754 15,8 808

700 709,98 710,87 30,02 22,4 25,8 31,3 778 14,3 769

800 710,49 711,49 29,51 21,9 25,3 30,3 804 12,8 727

900 711,00 712,09 29,00 21,4 24,8 29,3 831 11,3 683

1000 711,49 712,67 28,51 20,9 24,3 28,3 861 9,8 636

1100 711,97 713,23 28,03 20,4 23,8 27,3 892 8,3 586

1200 712,44 713,77 27,56 20,0 23,3 26,3 926 6,8 530

1300 712,89 714,29 27,11 19,5 22,9 25,3 963 5,3 468

1400 713,34 714,80 26,66 19,1 22,4 24,3 1002 3,8 396
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 

 

Ɋɢɫɭɧɨɤ ȿ1.- Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ȼɢɣ-ɏɟɦɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ
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ɉɊɂɅɈɀȿɇɂȿ ɀ 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 

Ɍɚɛɥɢɰɚ ɀ1.-Ɋɚɫɱɺɬɵ ɞɥɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

 
 

 
Ɋɢɫɭɧɨɤ ɀ1- Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

 

̥е̭я̶̼ P P̬̌ P̦̬ Ň̬̍ N̦̬ N̬е̥ Ň̬̍ Ň̬ N̦̬
I 455 36 9 203 4 252 20 5

II 432 35 9 182 4 250 20 5

III 401 32 8 152 3 249 20 5

IV 338 27 7 130 3 208 17 4

V 295 24 6 105 2 190 15 4

VI 270 22 5 98 2 172 14 3

VII 270 22 5 98 2 172 14 3

VIII 295 24 6 105 2 52 190 15 4

IX 338 27 7 130 3 52 208 17 4

X 401 32 8 152 3 249 20 5

XI 432 35 9 182 4 250 20 5

XII 455 36 9 203 4 252 20 5

ʻ̬̌̐у̚к̌ ̛̭̭те̥̼ П̬оект̛̬уе̥̌я ʧЭС ТЭС
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ɉɊɂɅɈɀȿɇɂȿ ɂ 
 

ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɉɅ40ɛ-ȼ 
 

 
Ɋɢɫɭɧɨɤ ɂ1.-ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɉɅ40ɛ-ȼ 
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ɉɊɂɅɈɀȿɇɂȿ Ʉ 
Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɇɫɬ=12 ɦ 

 
      Ɍɚɛɥɢɰɚ Ʉ1.- Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɇɫɬ=12 ɦ 

№ X, ɦ x*ɇɫɬ ɍ, ɦ ɭ*ɇɫɬ № X, ɦ x*ɇɫɬ ɍ, ɦ ɭ*ɇɫɬ № X, ɦ x*ɇɫɬ ɍ, ɦ ɭ*ɇɫɬ 

1 0,0 0,0 0,126 1,512 10 0,9 10,8 0,198 2,376 19 1,8 21,6 0,987 11,844 

2 0,1 1,2 0,036 0,432 11 1 12,0 0,256 3,072 20 1,9 22,8 1,108 13,296 

3 0,2 2,4 0,0070 0,1 12 1,1 13,2 0,321 3,852 21 2,0 24,0 1,235 14,82 

4 0,3 3,6 0,0000 0,0 13 1,2 14,4 0,394 4,728 22 2,1 25,2 1,369 16,428 

5 0,4 4,8 0,006 0,072 14 1,3 15,6 0,475 5,7 23 2,2 26,4 1,508 18,096 

6 0,5 6,0 0,027 0,324 15 1,4 16,8 0,564 6,768 24 2,3 27,6 1,653 19,836 

7 0,6 7,2 0,06 0,72 16 1,5 18,0 0,661 7,932 25 2,4 28,8 1,813 21,756 

8 0,7 8,4 0,1 1,2 17 1,6 19,2 0,764 9,168 26 2,5 30,0 1,96 23,52 

9 0,8 9,6 0,146 1,752 18 1,7 20,4 0,873 10,476 27 2,6 31,2 2,122 25,464 
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ɉɊɂɅɈɀȿɇɂȿ Ʌ 
 

ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ. Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

 
Ɋɢɫɭɧɨɤ Ʌ1.- ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

 



 

127 
 

ɉɊɂɅɈɀȿɇɂȿ Ɇ 
 

ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ. Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
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Ось агрегата

741,00

9
,0

0

733,66

741,60

713,59

Затеев

Затеев

1:500

1. Размеры и отметки на чертеже даны в м.

2. Ведомость проекта см. на чертеже ВКР - 08.03.01.02 - 541312616 - ГП.

Гидроподъемник

26,40

Помещение гидроподъемника



П
од

пи
сь

 и
 д

ат
а

Ин
в. 

№
 п

од
л.

Со
гл

ас
ов

ан
о

Вз
ам

. 
ин

в.
№

Изм. Кол.уч.Лист № Подпись Дата
Стадия Лист

Утв.

Провер.

Н.контр.
Т.контр.

Разраб. Проектирование Бий-Хемской
ГЭС

на р. Большой Енисей

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 08.03.01.02 - 541312616 ГР2

 Кафедра ГТС, 2017

Листов

Разрез секции водосливной плотины
Бий-Хемской ГЭС

Пермякова
Лактионов

2

1. Размеры и отметки на чертеже даны в м.

2. Ведомость проекта см. на чертеже ВКР - 08.03.01.02 - 541312616 - ГП.

НПУ 740,00
ФПУ 743,00

УМО 732,40

1
2
,0

0
1
5
,5

0

74,00

33,00

694,79

716,40

728,00

693,75

Смотровые галереи

Межстолбчатый шов

Ось пешеходной дорожкиОсь дороги

Козловой гран г/п 50 т

m
=
0
,7

Однорядная цем.завеса

Сопрягающая
цементация 677,75

УНБ min 708,00

УНБ 3%721,00

УНБmax 724,00

1:500

Разрез секции водосливной плотины Бий-Хемской ГЭС

747,20

706,00

16,50 16,50

702,65

696,75

702,65

Межсекционные швы

Затеев

Зуб

Гибкое крепление

3,30

Затеев

6,00

685,75

Дренаж



Изм. Кол.уч.Лист №. ПодписьДата
Стадия Лист

Формат А1

Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

Саяно-Шушенский филиал Сибирского федерального
университета

Кафедра ГТС, 2017

ЛистовЛактионов
Эклер

4

Затеев

1. Размеры и отметки даны в м.
2. Условная отметка 0,00 соответствует абсолютной отметке ___ от Балтийского
футштока.

ВКР - 08.03.01.02 - 541312616 - ПОС

Проектирование Бий-Хемской
ГЭС

на р. Большой Енисей
Строительный генеральный план.

Экспликация сооружений

j=1:12

750

730

710

750

730

2

770

770

710

4

14

15

5

11

7

12

13

3

10

9

6

1

16

8

1 Водосбросная плотина 11 Мост

2 Станционная плотина 12 АЗС
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Затеев

790

810

830

 1:1000



П
од

пи
сь

 и
 д

ат
а

Ин
в. 

№
 п

од
л.

Со
гл

ас
ов

ан
о

Вз
ам

. 
ин

в.
№

Изм. Кол.уч.Лист № Подпись Дата
Стадия Лист

Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 08.03.01.02 - 541312616 - ПОС

Кафедра ГТС, 2017

Листов
Эклер
Лактионов

5

Затеев

Затеев

1. Размеры и отметки на чертеже даны в м.

2. Ведомость проекта см. на чертеже ВКР - 08.03.01.02 - 541312616 - ГП.

Этапы возведения сооружений
 1:5000

Этап 1

2

7
5
0

7
3
0

7
3
07

5
0

р. Б. Енисей

Перемычка 747,20

728,00

Этап 2

7
5
0

7
3
0

7
3
0

7
5
0

р. Б. Енисей

4

747,20

728,00

Водосливная плотина

Левобережная глухая
плотина

Водосливная плотина

4

Этап 3

7
5
0

7
3
0

7
3
0

7
5
0

р. Б. Енисей

4

Левобережная глухая
плотина

31

3

3

3

747,20

Русловая глухая
плотина

 Здание ГЭС

 Здание ГЭС

Правобережная глухая
плотина

1

1

Левобережная глухая
плотина

Центральная глухая
плотина

3

3

Водосливная плотина

Экспликация зданий и сооружений
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 Длина , м
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Этапы возведения сооружений (1-4).
Экспликация зданий и сооружений
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Гребенка
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Суточный график для зимы ИКН для зимы

График сработки - наполнения водохранилища

                  НПУ = 740,00 м

УМО = 732,40 м

                  Nуст = 212 МВт

    Э = 1,0 млрд кВт·ч

Баланс мощностейБаланс энергий

Nраб = 51 МВт
Эгар = 1224 МВт·ч

Эгар = 2448 МВт·ч

Nраб = 152 МВт

Млн КВт*ч
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Проектирование Бий-Хемской
ГЭС

на р. Большой Енисей

Сводный календарный план строительства
Бий-Хемской ГЭС

      I     II    III IV     I     II    III

Разработка грунта

Укладка бетона

Сводный календарный план строительства
Бий-Хемской ГЭС

IV     I     II    III IV     I     II    III IV     I     II    III IV     I     II    III



Основные технико-экономические показатели строительства Бий-Хемской ГЭС на р. Большой Енисей

Структура текущих затрат по гидроузлу
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