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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɍɑɍɊɋɄɈȽɈ ȽɂȾɊɈɍɁɅȺ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɍɱɭɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɧɚ ɪɟɤɟ ɍɱɭɪ, 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: əɤɭɬɢɹ, 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ:  
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 1258 ɦ3/c, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 972 ɦ3/c, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%, 
10424 ɦ3/c, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 11903 ɦ3/c. 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 490 ɦ; ɍɆɈ 464 ɦ, 
ɜ) ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 32 ɤɦ3; ɩɨɥɟɡɧɵɣ 15,3 ɤɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 103 ɦ, 
ɛ) ɪɚɫɱɟɬɧɵɣ 97 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 78 ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 1125 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 906 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 8980,8 ɦɥɧ.ɤȼɬ.ɱ., 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5040 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ:  
ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɜ) ɰɟɧɬɪɚɥɶɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɞ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɟ) ɨɛɳɚɹ ɞɥɢɧɚ 738ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 125,4ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ:  
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨ ɬɢɩɭ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɫ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ, 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ 5 ɨɬɜɟɪɫɬɢɹ, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 106ɦ. 
Ɂɞɚɧɢɟ Ƚɗɋ:  
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɪɭɫɥɨɜɨɟ; ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4, 
ɛ) ɪɚɡɦɟɪ: ɨɛɳɚɹ ɞɥɢɧɚ 96 ɦ,ɲɢɪɢɧɚ 24 ɦ. 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  
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ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ-600, 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 1190/215 – 48, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 6,5 ɥɟɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,19 ɤɨɩ/ɤȼɬ ɱ., 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 75314,1 ɪɭɛ/Ʉɜɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ 
ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱɺɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ 
ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ ( 50%) , ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ 
Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɷɬɨɦɭ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ 
ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 ɋɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

  ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 1.1.
 
ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɟɤɟ ɍɱɭɪ, ɤɨɬɨɪɚɹ ɩɪɨɬɟɤɚɟɬ 

ɩɨ əɤɭɬɢɢ ɢ ɏɚɛɚɪɨɜɫɤɨɦɭ ɤɪɚɸɩɪɚɜɵɣ ɪɟɤɢ Ⱥɥɞɚɧ.ȿɟ ɩɪɢɬɨɤɢ: ɗɥɶɝɟɤɹɧ, 
ɑɸɥɶɛɸ, ɑɚɝɞɚɥɚ, Ɉɧɧɟ, ɘɧɚ, Ⱦɸɸɤɚɧ ɢ ɞɪ.  

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɧɟɝɨɜɨɟ. Ⱦɥɢɧɚ ɪɟɤɢ – 812ɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ – 
113000ɤɦ2. ɏɚɪɚɤɬɟɪ ɬɟɱɟɧɢɹ: ɜ ɜɟɪɯɨɜɶɹɯ – ɩɪɟɞɝɨɪɧɵɣ, ɜ ɫɪɟɞɧɟɦ ɢ ɧɢɠɧɟɦ 
ɬɟɱɟɧɢɢ – ɪɚɜɧɢɧɧɵɣ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ              , 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ             , ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ             . 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɡɢɦɧɢɦ ɢ 
ɤɨɪɨɬɤɢɦ ɥɟɬɧɢɦ ɩɟɪɢɨɞɚɦɢ. Ⱥɩɪɟɥɶ ɢ ɨɤɬɹɛɪɶ ɜ əɤɭɬɢɢ — ɡɢɦɧɢɟ ɦɟɫɹɰɵ. 
Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ — ɹɧɜɚɪɹ ɢ ɫɚɦɨɝɨ ɬɺɩɥɨɝɨ — 
ɢɸɥɹ ɫɨɫɬɚɜɥɹɟɬ 70—75 ɝɪɚɞɭɫɨɜ. ɉɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɦɢɧɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ (ɜ ɜɨɫɬɨɱɧɵɯ ɝɨɪɧɵɯ ɫɢɫɬɟɦɚɯ — ɤɨɬɥɨɜɢɧɚɯ, ɜɩɚɞɢɧɚɯ ɢ ɞɪɭɝɢɯ 
ɩɨɧɢɠɟɧɢɹɯ ɞɨ −70 C) ɢ ɩɨ ɫɭɦɦɚɪɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ ɫ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (ɨɬ 6,5 ɞɨ 9 ɦɟɫɹɰɟɜ ɜ ɝɨɞ) ɪɟɫɩɭɛɥɢɤɚ ɧɟ ɢɦɟɟɬ 
ɚɧɚɥɨɝɨɜ ɜ ɋɟɜɟɪɧɨɦ ɩɨɥɭɲɚɪɢɢ. Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɡɞɟ ɜ ɪɟɫɩɭɛɥɢɤɟ ɧɢɠɟ −50 ɝɪɚɞɭɫɨɜ. 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚɩɚɞɧɨɟ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɟ. ɋɤɨɪɨɫɬɶ 
ɜɟɬɪɚ ɩɪɢ 2% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ         , ɩɪɢ 20% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ         .  

ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɲɢɪɢɧɨɣ                , 

ɢ ɹɜɥɹɟɬɫɹ  ɫɢɦɦɟɬɪɢɱɧɵɦ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɚ ɡɚɥɟɝɚɟɬ ɞɢɚɛɚɡ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɫɚɦɵɯɩɥɨɬɧɵɯ,ɬɜɺɪɞɵɯɢɩɪɨɱɧɵɯɩɨɪɨɞ.ɉɥɨɬɧɨɫɬɶ ɞɢɚɛɚɡ— 2790 
ɤɝ/ɦ³, ɩɪɨɱɧɨɫɬɶ ɧɚɫɠɚɬɢɟ ɞɨ 400Ɇɉɚ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɪɟɱɧɨɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɧɚɡɧɚɱɟɧɢɟ. ȼ 
ɟɝɨ ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɝɥɭɯɢɟ ɛɟɬɨɧɧɵɟ 
ɩɥɨɬɢɧɵ ɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ ɫ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɨɣ. 

Ɂɚɞɚɱɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ, ɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɝɨ 
ɩɨɬɨɤɚ ɜɨɞɵ ɫ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɫɨɫɬɚɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɢ 
ɪɚɡɦɟɪɵ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 
 

https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B4%D0%B0%D0%BD_%28%D1%80%D0%B5%D0%BA%D0%B0%29
https://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BB%D1%8C%D0%B3%D0%B5%D0%BA%D1%8F%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D1%8E%D0%BB%D1%8C%D0%B1%D1%8E&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D0%B0%D0%B3%D0%B4%D0%B0%D0%BB%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%BD%D0%BD%D0%B5&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%AE%D0%BD%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%A3%D1%87%D1%83%D1%80%D0%B0)&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%94%D1%8E%D1%8E%D0%BA%D0%B0%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D1%83%D1%88%D0%B0%D1%80%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D0%BF%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%BA%D0%B0%D0%BB%D1%8C_(%D0%B5%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)


10 
 

2 ȼɨɞɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

2.1 ȼɵɛɨɪ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1–ɉɨɬɟɪɢ ɪɚɫɯɨɞɨɜ  

ɦɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90% 106 87 82 78 1410 3358 2505 1892 1051 156 147 106 
Q ɜɤɯ 377 377 377 754 754 754 754 754 754 754 377 377 
Qɮ 2 2 2 2 28 67 50 38 21 3 3 2 
Qɢɫɩ      1 2 1 1 1   
Qɥɟɞ 4 2 1 -5 -8      1 3 

ɋɭɦɦɚɪɧɵɟ 
ɩɨɬɟɪɢ 6 3 2 -4 21 68 52 39 22 4 4 5 

Q ɩɨɥɟɡɧɚɹ 
ɛɵɬɨɜɚɹ 99 84 80 82 1390 3289 2453 1853 1029 151 143 100 

 
ɉɨ ɞɚɧɧɵɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɧɚɯɨɞɢ ɦɚɥɨɜɨɞɧɵɣ Q90% ɢ ɫɪɟɞɧɟ 

ɜɨɞɧɵɣ ɝɨɞ Q50% ɬɚɛɥɢɰɟ 2.2 
 

Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɧɠɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ  
ɇɨɦɟɪ  

P% 
Ƚɨɞɵ  

 
Ƚɨɞɵ  

 
Ƚɨɞɵ  

 

1 1,960784 1968 1680 1968 3787,4 1933 204 
2 3,921569 1931 1677 1931 3774 1970 200 
3 5,882353 1933 1674 1933 3732 1934 187 
4 7,843137 1970 1670 1970 3728 1971 184 
5 9,803922 1960 1592 1960 3656 1931 178 
6 11,76471 1967 1561 1967 3555 1945 175 
7 13,72549 1949 1552 1950 3506 1968 175 
8 15,68627 1950 1529 1935 3501 1949 165 
9 17,64706 1935 1524 1949 3494 1932 158 
10 19,60784 1957 1518 1957 3465 1969 154 
11 21,56863 1929 1501 1929 3413 1955 151 
12 23,52941 1966 1497 1966 3408 1939 150 
13 25,4902 1927 1484 1927 3371 1928 148 
14 27,45098 1930 1480 1964 3357 1926 148 
15 29,41176 1964 1477 1930 3355 1963 148 
16 31,37255 1932 1429 1923 3257 1947 145 
17 33,33333 1923 1428 1932 3208 1951 144 
18 35,29412 1969 1424 1969 3203 1956 144 
19 37,2549 1952 1364 1952 3079 1965 144 
20 39,21569 1937 1360 1937 3075 1930 141 
21 41,17647 1956 1343 1956 3021 1948 140 
22 43,13725 1945 1307 1945 2891 1952 138 
23 45,09804 1934 1277 1944 2843 1927 137 
24 47,05882 1971 1273 1954 2827 1936 137 
25 49,01961 1944 1261 1934 2803 1967 137 
26 50,98039 1954 1250 1971 2799 1929 136 
27 52,94118 1947 1234 1947 2758 1937 134 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 
ɇɨɦɟɪ  

P% 
Ƚɨɞɵ  

 
Ƚɨɞɵ  

 
Ƚɨɞɵ  

 

28 54,90196 1941 1207 1941 2710 1941 134 
29 56,86275 1940 1200 1940 2699 1943 134 
30 58,82353 1925 1192 1925 2677 1964 133 
31 60,78431 1962 1190 1962 2676 1925 132 
32 62,7451 1943 1186 1943 2659 1944 131 
33 64,70588 1951 1178 1951 2626 1966 131 
34 66,66667 1936 1172 1936 2621 1940 130 
35 68,62745 1961 1139 1961 2564 1962 128 
36 70,58824 1924 1138 1924 2556 1957 127 
37 72,54902 1948 1107 1948 2460 1924 125 
38 74,5098 1939 1093 1939 2414 1954 123 
39 76,47059 1942 1032 1942 2324 1922 122 
40 78,43137 1926 992 1926 2174 1923 122 
41 80,39216 1963 990 1963 2170 1961 121 
42 82,35294 1928 982 1928 2150 1959 118 
43 84,31373 1965 978 1965 2146 1960 117 
44 86,27451 1922 924 1922 2047 1950 116 
45 88,23529 1959 920 1946 2046 1935 112 
46 90,19608 1946 912 1959 2043 1942 109 
47 92,15686 1953 822 1953 1822 1953 108 
48 94,11765 1938 816 1938 1818 1946 102 
49 96,07843 1958 699 1958 1546 1938 101 
50 98,03922 1965 675 1955 1409 1958 93 

 
Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Kn ɢ Km ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3. - Ɂɧɚɱɟɧɶɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Kn ɢKm 

 1944ɝ 1954ɝ 

Q 50% 
Kn= 0,986001 Kn= 0,989955 
Km= 1,03913 Km= 1,100694 

 Ɋɚɡɧɨɫɬɶ -0,01257 Ɋɚɡɧɨɫɬɶ -0,04532 
Q 90% Kn= 0,998729 

 1946 Km= 1,065826 

 
Ɋɚɫɯɨɞɵ 50% ɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 

 
Ɍɚɛɥɢɰɚ2.4–Ɋɚɫɯɨɞɵ 50% ɢ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 əɧɜɚɪ
ɶ 

Ɏɟɜɪɚɥ
ɶ Ɇɚɪɬ 

Ⱥɩɪ
ɟɥɶ Ɇɚɣ 

ɂɸɧ
ɶ 

ɂɸɥ
ɶ 

Ⱥɜɝɭɫ
ɬ 

ɋɟɧɬɹɛɪ
ɶ 

Ɉɤɬɹɛɪ
ɶ 

ɇɨɹɛɪ
ɶ 

Ⱦɟɤɚɛɪ
ɶ 

Q 
50% 
1944 

90 82 77 77 2256 5330 3276 2518 835 288 185 121 

ɪɚɫɱ. 94 85 80 80 2224 5255 3230 2483 823 299 192 126 
 9     -237   237 -9   

Ʉɨɪɪ
ɟɤ 103 85 80 456 2224 5038 3230 2483 1060 290 192 126 
Q  106 87 82 78 1410 3358 2505 1892 1051 156 147 106 
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ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɬɚɛɥɢɰɚ. 2.5 - 
2.6). 

 
Ɍɚɛɥɢɰɚ2.5 - Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q 90% 99 82 77 73 1412 3362 2508 1894 1052 146 138 99 
Q 50% 
1944 90 82 77 77 2256 5330 3276 2518 835 288 185 121 

Ɋɚɡɧɨɫɬɶ -9 0 0 4 844 1968 768 624 -217 142 47 22 

 
Ɍɚɛɥɢɰɚ 2.6 - Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q 90% 103 77 77 77 2208 4451 1911 3293 2273 254 155 121 
Q 50% 
1954 99 82 77 73 1412 3362 2508 1894 1052 146 138 99 

Ɋɚɡɧɨɫɬɶ 4 -5 0 4 796 1089 -597 1399 1221 108 17 22 

 
Ƚɪɚɮɢɤ ɪɚɫɯɨɞɨɜ 90% ɢ 50 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1 

 
Ɋɢɫɭɧɨɤ 2.1 - Ƚɪɚɮɢɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

2.2 ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɴɟɮɚ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Zɧ.ɛ. Zɜ.ɛ.Vɦ3 /ɫ ɩɨɥɭɱɢɥɢ ɢɡ ɤɭɪɫɚ ―ɂɧɠɟɧɟɪɧɵɟ 

ɢɡɵɫɤɚɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽɌɋ‖ ɜɵɩɨɥɧɹɹ ɪɚɫɱɟɬɧɨ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɜ 
ɩɪɨɝɪɚɦɦɟ AutoCAD  
ȼɵɩɨɥɧɢɥ ɩɨɫɬɪɨɟɧɢɹ  Zɜɛ = f(V ) ɢ Zɧɛ = f(Q) ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɨɣ ɛɭɦɚɝɢ. 

ɉɨɫɬɪɨɟɧɢɟZɜɛ = f(V) ɢ ɪɚɫɱɺɬ ɜ Excel: 

0
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2000
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Ɂɚɧɨɫɢɦ ɡɧɚɱɟɧɢɹ. Zɜ.ɛVɦ3/ɫ ɜ ɷɤɫɟɥɶ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ Zɜɛ = f(V) (ɪɢɫ.2.2). ɇɚ 
ɩɨɫɬɪɨɟɧɧɨɦ ɝɪɚɮɢɤɟ ɞɨɛɚɜɥɹɟɦ ɥɢɧɢɸ ɬɪɟɧɞɚ ɜ ɜɢɞɟ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɣ ɥɢɧɢɢ 
4-ɨɣ ɫɬɟɩɟɧɢ. ɉɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɢ ɢɫɩɨɥɶɡɭɟɦ ɟɝɨ ɞɥɹ ɪɚɫɱɺɬɚ. 

 
Ɋɢɫɭɧɨɤ 2.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ Zɜɛ = f(V) 

 
ɉɨɫɬɪɨɟɧɢɟZɧɛ = f(Qɥɟɬ) ɢ Zɧɛ = f(Qɡɢɦ) ɢ ɪɚɫɱɺɬ ɜ Excel:(ɬɚɛɥɢɰɚ2.7- 2.9) 

Ɂɚɧɨɫɢɦ ɡɧɚɱɟɧɢɹ. ZɧɛQɥɟɬɢ ZɧɛQɡɢɦ ɜ ɷɤɫɟɥɶ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ Zɧɛ = f(Qɥɟɬ) ɢ Zɧɛ = 
f(Qɡɢɦ)(Ɋɢɫ2.3- 2.4). ɇɚ ɩɨɫɬɪɨɟɧɧɨɦ ɝɪɚɮɢɤɟ ɞɨɛɚɜɥɹɟɦ ɥɢɧɢɸ ɬɪɟɧɞɚ ɜ ɜɢɞɟ 
ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɣ ɥɢɧɢɢ 6-ɨɣ ɫɬɟɩɟɧɢ. ɉɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɢ 
ɢɫɩɨɥɶɡɭɟɦ ɟɝɨ ɞɥɹ ɪɚɫɱɺɬɚ. 
 
Ɍɚɛɥɢɰɚ 2.7 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ 

Vɤɦ3 Zɜ.ɛ Excel σ 

0 375 374,93 0,07 

2,5 400 400,01 0,01 

5 420 419,94 0,06 

8,5 440 440,00 0 

14 460 460,04 0,04 

24 480 479,99 0,01 

32 490 490,00 0 

 
 

y = -0,000147854886933x4 + 0,014377942767510x3 - 0,552717093706633x2 + 

11,404879501500500x + 374,929474935489000 
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Ɋɢɫɭɧɨɤ2.3 - Ʉɪɢɜɚɹ ɫɜɹɡɢZɧɛ = f(Qɥɟɬ) 

 
Ɍɚɛɥɢɰɚ 2.8 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ 

Qɦ3/ɫ Zɧ.ɛ ,ɦ3 Excel σ 

73 379 378,98 0,02 

542 381 381,05 0,05 

1076 383 382,95 0,05 

2755 388 388,03 0,03 

3379 389,6 389,60 0 

4060 391 390,98 0,02 

5725 393 393,02 0,02 

6700 394 393,99 0,01 

7826 395 395,00 0 

 
Ɋɚɫɱɟɬɵ ɞɥɹ Zɧɛ = f(Qɡɢɦ) (ɬɚɛɥɢɰɚ 2.9) 
 

Ɍɚɛɥɢɰɚ 2.9 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ 
Qɦ3/ɫ Zɧ.ɛ ,ɦ3 Excel σ 

37 379 378,99 0,01 

271 381 381,03 0,03 

538 383 382,97 0,03 

1378 387 387,03 0,03 

1670 388 387,98 0,02 

2030 389 389,00 0 

2863 391 391,01 0,01 

3350 392 392,00 0 

3913 393 393,00 0 

y = -0,00000000000000000000095306x6 + 

0,00000000000000002288159599x5 - 

0,00000000000020381730918407x4 + 

0,00000000083608387719343500x3 - 

0,00000186194450813477000000x2 + 

0,00529856977788970000000000x + 

378,60759991356100000000000000 
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Ɋɢɫɭɧɨɤ 2.4 -Zɧɛ = f(Qɡɢɦ) 

2.3 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 
 
ɉɨɥɭɱɟɧɧɚɹ ɪɚɡɧɨɫɬɶ ∑             . (ɬɚɛɥɢɰɚ 2.10-2.11)ɷɬɨ ɩɪɢɬɨɤ 

ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ʉɨɬɨɪɭɸ ɦɵ ɪɚɫɤɢɞɵɜɚɟɦ ɧɚ ɦɟɫɹɰɚ ɜ ɤɨɬɨɪɵɯ 
ɦɟɠɟɧɶ ɢ ɬɟɦ ɫɚɦɵɦ ɤɨɦɩɟɧɫɢɪɭɟɦ ɧɟɞɨɫɬɚɬɨɤ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ. 
 
Ɍɚɛɥɢɰɚ 2.10 - Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ 
ɦɟɫɹɰ 

1 2 3 4 5 6 7 8 9 10 11 12 
Qɩɨɥɟɡɧ 
ɛɵɬ 99 84 80 82 1390 3289 2453 1853 1029 151 143 100 
Zɜɛ. 

480 480 480 480 480 480 480 480 480 480 480 480 
Zɧɛ. 

383 383 383 383 381 381 381 381 381 383 383 383 
H 

96 96 96 96 98 98 98 98 98 96 96 96 
Nɜɨɞɨɬ 

86 73 69 71 1227 2904 2165 1636 908 131 124 87 
∑     

 
Ɍɚɛɥɢɰɚ2.11 - Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɦɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɩɨɥɟɡɧ 
ɛɵɬ 377 377 377 754 754 754 754 754 754 754 377 377 
Zɜɛ. 480 480 480 480 480 480 480 480 480 480 480 480 
Zɧɛ. 383 383 383 383 381 381 381 381 381 383 383 383 
H 96 96 96 96 98 98 98 98 98 96 96 96 
Nɜɯɤ. 

327 327 327 654 666 666 666 666 666 654 327 327 
∑     

Nɜɨɞɨɬ- 
Nɜɯɤ. 

-241 
-

254 
-

258 
-

583 561 2238 1500 970 242 
-

522 
-

203 
-

240 
∑     

 
 

y = 0,00000000000000000000896227x6 - 0,00000000000000009992201756x5 + 

0,00000000000033560834544947x4 + 0,00000000008535246062795460x3 - 

0,00000311807344909643000000x2 + 0,00966134690308170000000000x + 

378,63761356775900000000000000 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɟ (əɤɭɬɢɹ) ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ 

ɦɟɬɨɞɢɱɤɟ  
Ɂɧɚɱɟɧɢɹ ɜɡɹɬɵɟ ɩɨ ɦɟɬɨɞɢɱɤɟ: ȕɥɟɬ =0,78;ȕɡɢɦ =0,74;α ɥɟɬ =0,58 (ɬɚɛɥɢɰɚ2.12) 
ɇɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɹ ɪɟɝɢɨɧɚ ɡɚɞɚɺɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɪɟɝɢɨɧɭ 
Pɦɚɤɫ=2000  
 
Ɍɚɛɥɢɰɚ 2.12 - ɋɭɬɨɱɧɚɹ ɧɚɝɪɭɡɤɚ 

tɱɚɫ Ɂɢɦɚ Pɡɢɦɚ Ʌɟɬɨ Pɥɟɬɨ 
1 0,5672 1134 0,591 686 
2 0,467 934 0,5456 633 
3 0,454 908 0,5116 593 
4 0,4358 872 0,494 573 
5 0,4358 872 0,494 573 
6 0,454 908 0,494 573 
7 0,5052 1010 0,516 599 
8 0,647 1294 0,648 752 
9 0,814 1628 0,78256 908 
10 0,924 1848 0,8365 970 
11 0,896 1792 1 1160 
12 0,8198 1640 0,9345 1084 
13 0,76898 1538 0,879 1020 
14 0,7787 1557 0,9026 1047 
15 0,8455 1691 0,9466 1098 
16 0,8058 1612 0,9046 1049 
17 0,8008 1602 0,84806 984 
18 0,974 1948 0,912 1058 
19 1 2000 0,89 1032 
20 0,9508 1902 0,8586 996 
21 0,935 1870 0,8685 1007 
22 0,8988 1798 0,783 908 
23 0,80092 1602 0,9356 1085 
24 0,647 1294 0,79256 919 

 Pɫɪ.ɡɢɦ.=1616 Pɫɪ.ɥɟɬ.=977 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ.Pɫɪ. ɢɫɩɨɥɶɡɭɟɦ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 
 

Pɫɪ.=        (ሺ       ሻ  ቀ       ቁ)                                                     ሺ   ሻ 
 

ɚ=(Pɫɪ.ɡɢɦ.+Pɫɪ.ɥɟɬ.)/2                                                                                        ሺ   ሻ 
 

ɛ=(Pɫɪ.ɡɢɦ.-Pɫɪ.ɥɟɬ.)/2                                                                                         ሺ   ሻ 
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ɉɨ ɩɨɫɥɟɞɧɟɦɭ ɫɬɨɥɛɰɭ ɬɚɛɥɢɰɵ 2.13ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɚ 
(ɪɢɫ.2.5). 
 
Ɍɚɛɥɢɰɚ 2.13 -Pɫɪ. ɦɟɫɹɱɧɚɹ 

Ɇɟɫ. Pɫɪ. 
1 1605 
2 1522 
3 1379 
4 1213 
5 1070 
6 987 
7 987 
8 1069 
9 1212 
10 1378 
11 1522 
12 1605 

 

 
Ɋɢɫɭɧɨɤ 2.5 -Pɫɪ. ɦɟɫɹɱɧɚɹ 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ Pɦɚɤɫ. ɢɫɩɨɥɶɡɭɟɦ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 
 

Pɦɚɤɫ.=        (ሺ       ሻ  ቀ       ቁ)                                                 ሺ   ሻ 
 
ɚ=(Pɦɚɤɫ.ɡɢɦ.+ Pɦɚɤɫ .ɥɟɬ.)/2                                                                             ሺ   ሻ 
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ɛ=(Pɦɚɤɫ.ɡɢɦ.- Pɦɚɤɫ .ɥɟɬ.)/2                                                                              ሺ   ሻ 
 

ɉɨ ɩɨɫɥɟɞɧɟɦɭ ɫɬɨɥɛɰɭ ɬɚɛɥɢɰɵ 2.14ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
(ɪɢɫ 2.6). 
 
Ɍɚɛɥɢɰɚ2.14 - Pɦɚɤɫ. ɦɟɫɹɱɧɚɹ 

Ɇɟɫ. Pɦɚɤɫ. 
1 2184 
2 2065 
3 1858 
4 1619 
5 1412 
6 1292 
7 1292 
8 1411 
9 1617 
10 1856 
11 2064 
12 2184 
  

 

 
Ɋɢɫɭɧɨɤ 2.6 -Pɦɚɤɫ. ɦɟɫɹɱɧɚɹ 

 
ȼ əɤɭɬɢɢ ɧɚɯɨɞɢɬɫɹ ȼɢɥɸɣɫɤɚɹ Ƚɗɋ  

ɇɚɯɨɞɢɦ ɟɟ ɫɪɟɞɧɟ ɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ ɗ=2,71 ɦɥɪɞ. ɤȼɬ·ɱ 
                                                                                            ሺ   ሻ 
 

ɉɪɟɞɩɨɥɨɠɢɦ ɱɬɨ ɥɟɬɨɦ -10%              
ɉɪɟɞɩɨɥɨɠɢɦ ɱɬɨ ɡɢɦɨɣ +10%              
ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ : 
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                ቆሺ       ሻ  (       )ቇ                                      ሺ   ሻ 
ɝɞɟ ɚ=(340+278)/2 

ɛ=(340-278)/2 
n- ɧɨɦɟɪ ɦɟɫɹɰɚ 
 

Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɡɚɧɨɫɢɜ ɬɚɛɥɢɰɭ 2.15. 
 
Ɍɚɛɥɢɰɚ 2.15 -ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ 

Ɇɟɫ. Nɋɭɳ
Ƚɚɪ. ɦȼɬ 

1 339 
2 331 
3 317 
4 301 
5 287 
6 279 
7 279 
8 287 
9 301 
10 317 
11 331 
12 339 

2.5 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.16 ɫɬɪɨɢɦ ɝɪɚɮɢɤ (ɪɢɫ.2.7). 

 
Ɍɚɛɥɢɰɚ2.16 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

ɉɨɫɬɪɨɟɧɢɟ Ƚɪɚɮɢɤɚ 
 Ɇɟɫɹɰ Nɬɷɫ N ȼɄɏ Nɫɭɳ Nɜɨɞɬ 

1 939 327 339 86 

2 864 327 331 73 

3 735 327 317 69 

4 258 654 301 71 

5 117 666 287 -1110 

6 42 666 279 -2862 

7 42 666 279 -2123 

8 116 666 287 -1520 

9 245 666 301 -663 

10 407 654 317 131 

11 864 327 331 124 

12 939 327 339 87 
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Ɋɢɫɭɧɨɤ 2.7 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ Ⱥ-Ȼ) ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫ 2.8) 

 
Ɋɢɫɭɧɨɤ 2.8 - ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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2.6 ɉɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ 
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.17-2.19 ɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɡɢɦɚ 

(ɫɦ. ɩɪɢɥɨɠɟɧɢɟ Ƚ). 
 
Ɍɚɛɥɢɰɚ 2.17 - ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ  

Ɂɢɦɚ Ʌɟɬɨ 
Pt

ɡ, 
Ɇȼɬ 

DPt
ɡ, 

Ɇȼɬ 
Dt, 
ɱ 

Dɗ, 
Ɇȼɬ.ɱ 

PS
ɡ, 

Ɇȼɬ 
ɗS, 

Ɇȼɬ.ɱ 
Pt

ɥ, 
Ɇȼɬ 

DPt
ɥ, 

Ɇȼɬ 
Dt, 
ɱ 

Dɗ, 
Ɇȼɬ.ɱ 

PS
ɥ, 

Ɇȼɬ 
ɗS, 

Ɇȼɬ.ɱ 

2200 57 1 57 57 57 1276 68 1 68 68 68 

2143 51 2 102 108 159 1208 14 2 28 82 96 

2092 35 3 105 143 264 1194 2 3 6 84 102 

2057 24 4 96 167 360 1192 28 4 112 112 214 

2033 56 5 280 223 640 1164 10 5 50 122 264 

1977 6 6 36 229 676 1154 2 6 12 124 276 

1971 111 7 777 340 1453 1152 16 7 112 140 388 

1860 56 8 448 396 1901 1136 14 8 112 154 500 

1804 13 9 117 409 2018 1122 14 9 126 168 626 

1791 18 10 180 427 2198 1108 12 10 120 180 746 

1773 11 11 121 438 2319 1096 14 11 154 194 900 

1762 0 12 0 438 2319 1082 15 12 180 209 1080 

1762 49 13 637 487 2956 1067 56 13 728 265 1808 

1713 21 14 294 508 3250 1011 12 14 168 277 1976 

1692 269 15 4035 777 7285 999 0 15 0 277 1976 

1423 0 16 0 777 7285 999 172 16 2752 449 4728 

1423 175 17 2975 952 10260 827 73 17 1241 522 5969 

1248 137 18 2466 1089 12726 754 58 18 1044 580 7013 

1111 84 19 1596 1173 14322 696 38 19 722 618 7735 

1027 28 20 560 1201 14882 658 5 20 100 623 7835 

999 0 21 0 1201 14882 653 23 21 483 646 8318 

999 40 22 880 1241 15762 630 0 22 0 646 8318 

959 0 23 0 1241 15762 630 0 23 0 646 8318 

959 959 24 23016 2200 38778 630 630 24 15120 1276 23438 

 
Ɍɚɛɥɢɰɚ 2.18 - ɉɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɡɢɦɚ. 
ɑɚɫɵ Ɋɫɭɬ. Nɬɷɫ Nɫɭɳ.Ƚɗɋ Ɇɨɹ Ƚɗɋ Ɉɫɬɚɥɶɧɵɟ 

1 1248 510 738 510 362 148 148 0 

2 1027 289 738 289 289 0 0 0 

3 999 261 738 261 261 0 0 0 

4 959 221 738 221 221 0 0 0 

5 959 221 738 221 221 0 0 0 

6 999 261 738 261 261 0 0 0 

7 1111 373 738 373 362 11 11 0 

8 1423 685 738 685 362 323 323 0 

9 1791 1053 738 1053 362 691 602 89 

10 2033 1295 738 1295 362 933 602 331 

11 1971 1233 738 1233 362 871 602 269 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɚ 2.18 
ɑɚɫɵ Ɋɫɭɬ. Nɬɷɫ Nɫɭɳ.Ƚɗɋ Ɇɨɹ Ƚɗɋ Ɉɫɬɚɥɶɧɵɟ 

12 1804 1066 738 1066 362 704 602 102 

13 1692 954 738 954 362 592 592 0 
14 1713 975 738 975 362 613 602 11 
15 1860 1122 738 1122 362 760 602 158 

16 1773 1035 738 1035 362 673 602 71 

17 1762 1024 738 1024 362 662 602 60 

18 2143 1405 738 1405 362 1043 602 441 

19 2200 1462 738 1462 362 1100 602 498 

20 2092 1354 738 1354 362 992 602 390 

21 2057 1319 738 1319 362 957 602 355 

22 1977 1239 738 1239 362 877 602 275 

23 1762 1024 738 1024 362 662 602 60 

24 1423 685 738 685 362 323 323 0 

Pɦɚɤɫ= 2200 
  

ɗɝɚɪ= 8131 ɗɝɚɪ= 9825 3110 

NɌɗɋ = 738 
     

   
Ɍɚɛɥɢɰɚ 2.19–ɉɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɡɢɦɚ 

ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ Ɇɨɹ Ƚɗɋ ɛɚɡɨɜɚɹ ɱɚɫɬɶ Ɇɨɹ Ƚɗɋ ɩɢɤɨɜɚɹ ɱɚɫɬɶ 
ɗ Nɪɚɛ. ɗ Nɪɚɛ. ɗ Nɪɚɛ. 

8131 362 11880 495 9825 602 
Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ 
ɯ ɭ ɯ ɭ ɯ ɭ 

13100 1100 21207 1461 3275 498 
21231 1100 33087 1461 13100 498 

Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ 
ɯ ɭ ɯ ɭ ɯ ɭ 

21231 1100 33087 1461 13100 498 
21231 1462 33087 1956 13100 1100 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.20-2.21 ɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɥɟɬɨ 

(ɫɦ. ɩɪɢɥɨɠɟɧɢɟ ȼ). 
 
Ɍɚɛɥɢɰɚ 2.20 - ɉɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɥɟɬɨ 

ɑɚɫɵ Ɋɫɭɬ. Nɬɷɫ Nɫɭɳ.Ƚɗɋ Ɇɨɹ Ƚɗɋ 
1 754 178 576 178 178 0 0 
2 696 120 576 120 120 0 0 
3 653 77 576 77 77 0 0 
4 630 54 576 54 54 0 0 
5 630 54 576 54 54 0 0 
6 630 54 576 54 54 0 0 
7 658 82 576 82 82 0 0 
8 827 251 576 251 251 0 0 
9 999 423 576 423 360 63 63 
10 1067 491 576 491 360 131 131 
11 1276 700 576 700 360 340 320 
12 1192 616 576 616 360 256 256 
13 1122 546 576 546 360 186 186 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.20 

 
Ɍɚɛɥɢɰɚ 2.21–ɉɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɥɟɬɨ 

ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ Ɇɨɹ Ƚɗɋ ɛɚɡɨɜɚɹ ɱɚɫɬɶ Ɇɨɹ Ƚɗɋ ɩɢɤɨɜɚɹ ɱɚɫɬɶ 
ɗ Nɪɚɛ. ɗ Nɪɚɛ. ɗ Nɪɚɛ. 

6630 360 10848 452 2964 320 
Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ Ʉɚɬɟɬ ɜɵɪɚɛɨɬɤɢ 
ɯ ɭ ɯ ɭ ɯ ɭ 

3000 340 9630 700 0 20 
9630 340 20478 700 2964 20 

Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ Ʉɚɬɟɬ ɦɨɳɧɨɫɬɢ 
ɯ ɭ ɯ ɭ ɯ ɭ 

9630 340 20478 700 2964 20 
9630 700 20478 1152 2964 340 

2.7 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɬɚɛɥɢɰɵ 2.22 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ (ɪɢɫ 2.10) 

 
Ɍɚɛɥɢɰɚ 2.22 -Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 
ɗɋ ɫɭɳ ɝɷɫ ɩɪɨɟɤɬ ɝɷɫ ɬɷɫ 

Ɇɟɫɹɰ Ɋtɦɚɯ Nɧ Nɚɜ Nɪɚɛ Nɧ Nɪ Nɪɚɛ Nɧ Nɪ Nɪɚɛ Nɚɜ Nɧ Nɪ 
1 2184 55 164 339 8 

 
983 25 

 
862 65 22 

 2 2065 52 155 331 8 
 

870 22 
 

864 65 22 
 3 1858 46 139 317 8 

 
680 17 

 
861 65 22 

 4 1619 40 121 301 8 
 

535 13 82 783 59 20 53 
5 1412 35 106 287 7 

 
534 13 

 
591 44 15 215 

6 1292 32 97 279 7 
 

550 14 
 

463 35 12 307 
7 1292 32 97 279 7 

 
628 16 

 
385 29 10 307 

8 1411 35 106 287 7 
 

672 17 
 

452 34 11 215 
9 1617 40 121 301 8 27 697 17 

 
619 46 15 53 

10 1856 46 139 317 8 
 

680 17 
 

859 64 21 
 11 2064 52 155 331 8 

 
870 22 

 
863 65 22 

 12 2184 55 164 339 8 
 

983 25 
 

862 65 22 
  

ɑɚɫɵ Ɋɫɭɬ. Nɬɷɫ Nɫɭɳ.Ƚɗɋ Ɇɨɹ Ƚɗɋ 

14 1152 576 576 576 360 216 216 
15 1208 632 576 632 360 272 272 
16 1154 578 576 578 360 218 218 
17 1082 506 576 506 360 146 146 
19 1136 560 576 560 360 200 200 
20 1096 520 576 520 360 160 160 
21 1108 532 576 532 360 172 172 
22 999 423 576 423 360 63 63 
23 1194 618 576 618 360 258 258 
24 1011 435 576 435 360 75 75 

Pɦɚɤɫ= 1276 
  

ɗɝɚɪ= 6630 ɗɝɚɪ= 2964 
NɌɗɋ = 576 
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Ɋɢɫɭɧɨɤ 2.10 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

2.8 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Nɭɫɬ ɩɪ ɧɚɯɨɞɢɦ ɤɚɤ ɫɭɦɭ Nɪɚɛ. ɜ ɛɚɡɨɜɨɣ ɡɨɧɟ ɩɥɸɫ  Nɪɚɛ. ɩɢɤɨɜɨɣ 

ɡɨɧɵ ɢ ɩɥɸɫ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ  
         ሺ       ሻ                                                               
 
ɇɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɩɪɢɧɟɦɚɟɦ ɜ ɩɪɨɦɟɠɭɬɤɟ (ɧɚɝɪ. ɨɬ 1-

2,5), (ɚɜɚɪ. Ɉɬ 7-8,5). 
ɧɚɝɪ.=0,025; 
ɚɜɚɪ.=0,075; 
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2.9 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɬɚɛɥɢɰɚ 2.23 ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ (ɪɢɫ 2.11) 
 

Ɍɚɛɥɢɰɚ 2.23 - ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
H Zɧɛ DH Hɦɚɯ Qɧɛ Hmin Hɫɪ.ɹɧɜ. 

105,79 393,00 14,01 91,78 3913 72,99 82,00 
105,79 392,00 13,01 92,78 3350 73,99 88,00 
105,79 391,01 12,02 93,77 2863 74,98 88,99 
105,79 389,00 10,01 95,78 2030 76,99 91,00 
105,79 387,98 8,99 96,80 1670 78,01 92,02 
105,79 387,03 8,04 97,75 1378 78,96 92,97 
105,79 382,97 3,98 101,81 538 83,02 97,03 
105,79 381,03 2,04 103,75 271 84,96 98,97 

105,79 378,99 0,00 105,79 37 87,00 101,01 

 

Ɋɢɫɭɧɨɤ 2.11 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

70,00

75,00

80,00

85,00

90,00

95,00

100,00

105,00

110,00

37 237 437 637 837 1037 1237 1437

H=const
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3 ȼɕȻɈɊ ɈȻɈɊɍȾɈȼȺɇɂə 
 

ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ [5]: 

– ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ 
ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 

– ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ; 
2) ɨɬɧɨɲɟɧɢɟ                         ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 

ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ 115/810-ȼ-51,56 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1-ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ        
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ        115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ           0,68 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ            75,0 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ          900 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ     0,927 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ            1080 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ             0,15 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ       0,5156 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ3.1 
ɉɚɪɚɦɟɬɪ        ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ      4,0 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ 2,0    ݐ 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɭɪɛɢɧɵ        ɧɚɦɟɱɚɟɦ 

ɪɚɫɱɺɬɧɭɸ ɬɨɱɤɭ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ        ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ               ⁄ .  

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ [1, ɫ.145]). 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ    ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
      ሺ    ሻ ∙ [ሺ  𝜀ሻ  𝜀 ∙ √      ∙ √      ∙ √𝜗 𝜗  ] ሺ   ሻ 
 

ɞɟ           ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;       ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝜗  𝜗  ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
 𝜀  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɩɨ [1, ɫ.66] 𝜀       ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɤȼɬ 
         ∙    ∙    ∙   ∙ √   ∙   ∙                                                                   ሺ   ሻ 

 
ɝɞɟ     ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
    ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ         
[5, ɫ.66]). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6: 
 Z                                                                                                                              ሺ   ሻ 
 

Ƚɞɟ     – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ𝑍   ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (𝑍 ). 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  
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       𝑍                                                                                                                     ሺ   ሻ 
 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɫ: 
                    ∙ ݌∆√ ∙                                                                                                       ሺ   ሻ 

 
ɝɞɟ      ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 
݌∆       – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɦɟɧɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ    ,ɬ.ɤ. ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɦ ɛɨɥɶɲɟɦ ɡɧɚɱɟɧɢɢ  ɞɥɹ 
ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɧɟ ɩɨɞɯɨɞɢɬ ɧɟ ɨɞɢɧ ɢɡ ɞɢɚɦɟɬɪɨɜ [1, ɫ.145]. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 

          ∙   √    ∙ ݌∆ ;                                                                                             ሺ   ሻ 
        ∙   √  ∙ ݌∆ ;                                                                                                       ሺ   ሻ 
          ∙   √    ∙  ሺ   ሻ                                                                                              ݌∆
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ3.2. 
 

Ɍɚɛɥɢɰɚ 3.2-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 115/810-ȼ-51,56 
D1,m 3,55 4 4,5 5 5,6 6 6,3 6,7 7,1 7,5 8 

ɄɉȾ ɦɨɞɟɥɢ 0,884 0,884 0,884 0,884 0,884 0,884 0,884 0,884 0,884 0,884 0,884 

ɄɉȾ ɬɭɪɛɢɧɵ 0,934 0,934 0,935 0,935 0,936 0,936 0,936 0,936 0,937 0,937 0,937 

Na*,ɆȼɌ 116,1 147,5 186,7 230,6 289,4 332,3 366,5 414,5 465,6 519,7 591,4 

Za* 9,7 7,6 6,02 4,9 3,9 3,4 3,1 2,7 2,4 2,2 1,9 

Za 10 8 6 6 4 4 3 3 3 3 2 

Na,ɆȼɌ 112,5 140,6 187,5 187,5 281,3 281,3 375 375 375 375 562,5 

Ⱦɟɥɶɬɚ 1,057 1,057 1,058 1,058 1,058 1,059 1,059 1,059 1,059 1,06 1,06 

nc*,ɨɛ/ɦɢɧ 213,8 189,9 168,8 151,9 135,7 126,7 120,7 113,5 107,1 101,4 95,5 

nc,ɨɛ/ɦɢɧ 200 187,5 166,7 150 125 125 115,4 115,4 107,1 107,1 100 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ3.2 
D1,m 3,55 4 4,5 5 5,6 6 6,3 6,7 7,1 7,5 8 

n`max 78,2 82,6 82,6 82,6 77 82,5 80 85,1 83,7 88,4 88 

D1,m 3,55 4 4,5 5 5,6 6 6,3 6,7 7,1 7,5 8 

n`p 70,1 74,1 74,1 74 69,1 74 71,7 76,3 75 79,2 78,9 

n`min 68,1 71,9 71,9 71,8 67 71,8 69,6 74 72,8 76,9 76,6 

D1,m 3,55 4 4,5 5 5,6 6 6,3 6,7 7,1 7,5 8 

Q'*ɤɩɞ 0,982 0,967 1,019 0,825 0,987 0,859 1,039 0,919 0,818 0,733 0,967 

Q'*ɤɩɞ(Hmax) 0,897 0,884 0,931 0,754 0,902 0,785 0,95 0,84 0,748 0,67 0,884 

Q'(Hmin) 1,65 1,3 1,03 0,83 0,662 0,576 0,523 0,462 0,411 0,369 0,324 

Q'(Hmax) 1,43 1,13 0,892 0,722 0,576 0,501 0,455 0,402 0,358 0,321 0,282 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ                   .Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ 

ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ      ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ 
ɫɨɱɟɬɚɧɢɟ       , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ ( ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ⱦ). 

            Q  ∙ η    ∙        ∙    ∙   ∙ √  ∙                                                                           ሺ   ሻ 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ       
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ     , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ 
(2.12) ɜɦɟɫɬɨ   ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

ɉɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱɺɬɧɵɯ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɝɟɧɟɪɚɬɨɪɭ ɫɜɟɞɺɦ ɜ ɬɚɛɥɢɰɭ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3- Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱɺɬɧɵɯ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 

Ɍɢɩ ɬɭɪɛɢɧɵ      
ȼ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ȼ ɬɨɱɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɝɟɧɟɪɚɬɨɪɭ       
ɦɦ    ∙    Q        η          ∙    Q        η       

ɊɈ115 
6 0,859 0,931 0,923 0,785 0,85 0,923 33 

6,7 0,919 1,01 0,91 0,84 0,915 0,922 38 

 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 6,3ɦ, 5,6ɦ, 5ɦ, 4,5ɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟ ɛɭɞɟɦ, ɬ.ɤ. 

ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɫɱɺɬɧɚɹ ɬɨɱɤɚ ɭɯɨɞɢɬ ɡɚ ɥɢɧɢɸ 
95%Nmax. 

ɂɡ ɞɜɭɯ ɨɫɬɚɜɲɢɯɫɹ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɞɢɚɦɟɬɪɨɦ 6 ɢ 6,7 ɦɟɬɪɨɜ ɩɪɢɧɢɦɚɟɦ  
ɤɨɥɟɫɨ ɞɢɚɦɟɬɪɨɦ 6ɦ. ȿɝɨ ɜɨɡɦɨɠɧɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɩɨ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ ɢ ɭ 
ɧɟɝɨ ɦɟɧɶɲɚɹ ɜɵɫɨɬɚ Н . 
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3.1 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ          ɦ ɢ           ɩɨ ɮɨɪɦɭɥɟ (2.13): 

             Q       𝑍 ∙ D  ∙ √∆p ∙ H                                                                                          ሺ    ሻ 
Ⱦɚɧɧɵɣ ɪɚɫɱɺɬ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɫɜɟɞɺɦ ɜ ɬɚɛɥɢɰɭ 3.4.  

 
Ɍɚɛɥɢɰɚ 3.4-Ʉɨɨɪɞɢɧɚɬɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 

Ɍɢɩ ɬɭɪɛɢɧɵ 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɩɪɨɩɭɫɤɚ Q     , ɲɬ 

Ʉɨɨɪɞɢɧɚɬɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ,  Q           

ɉɪɢ      ɉɪɢ      
ɊɈ 115-ȼ-600 2 0,501 0,576 

 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
             ∇𝑍     𝑍  ሺQ  ሻ  H                                                                                         ሺ    ሻ 

 
ɝɞɟ 𝑍  ሺ   ሻ  ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ    , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɺɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ   . 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ Hmin; 
– ɪɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɇmax; 
– ɪɚɛɨɬɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɫ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ     
 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
            Н    ∇𝑍  ሺ   ሻ     ∙   Н    ∆𝑍                                                   ሺ    ሻ 

 
ɝɞɟ                  ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇𝑍  ሺ   ሻ-ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; Н    -ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  -ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 
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∆𝑍    -ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ. 

ɉɪɢɦɟɪ ɪɚɫɱɺɬɚ ɩɪɟɞɫɬɚɜɢɦ ɞɥɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɫɬɚɥɶɧɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 

 

3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmax ɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ 
 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɢ ɥɢɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɇmax ɨɩɪɟɞɟɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɤɚɜɢɬɚɰɢɢ ɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 

      ∙ 𝑍 ∙ D  ∙ √∆p ∙ H                                                                                     ሺ    ሻ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 115-ȼ-600 
ɉɨɥɭɱɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 1:            ⁄         
       ∙  ∙   ∙ √     ∙             ⁄                                                 
 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ 𝑍Н ሺ  ሻ         
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (2.15): 

                                  ∙                                          
 

3.4 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇɪ ɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ 
 

ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ ɢ ɥɢɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɇɪ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɤɚɜɢɬɚɰɢɢ ɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 115-ȼ-600 
ɉɨɥɭɱɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 1:             ⁄          
        ∙  ∙   ∙ √     ∙           ⁄                                                 
 𝑍Н ሺ  ሻ                                                                                                           

                      ∙                                              
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3.5 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ 
 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɥɢɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɇmin ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɤɚɜɢɬɚɰɢɢ ɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ. ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɊɈ 115-ȼ-600 
ɉɨɥɭɱɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 1:             ⁄          
        ∙  ∙   ∙ √     ∙             ⁄                                             

             𝑍Н ሺ  ሻ                                                                                                         
                        ∙                                                                          

 

3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

ɉɪɢ ɇmax 
                𝑍Н            ሺ     ሻ                                                  ሺ    ሻ 

 
ɉɪɢ ɇɪ 

    𝑍Н          ሺ     ሻ                                                      ሺ    ሻ 
 

ɉɪɢ Hmin 
    𝑍Н                                                                         ሺ    ሻ 
 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ ɬɭɪɛɢɧɵ      𝑍             ⁄                           

ɊɈ 115-ȼ 6 2 125 282 -1,98 -1,54 1,99 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɟɟ 

ɢɡ ɬɪɟɯ            
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3.7 Ɋɚɫɱɺɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɨ ɡɚɤɨɧɭ vur = const. 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ-600 ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

ɬɭɪɛɢɧɵ Np = 282 Ɇɜɬ; ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ ɇɪ = 97 ɦ; ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
D1 = 6 ɦ; ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n = 125 ɨɛ/ɦɢɧ. 

ɉɨ Ƚɍɏ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ b0 = 0,316*D1=0,316*6 = 1.9 ɦ; ɭɝɨɥ ɨɛɯɜɚɬɚ       ; ɢ ɜɵɫɨɬɭ 
ɫɬɚɬɨɪɚ b1 = b0 +0,02 = 1,92 ɦ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ  D1 = 6 ɦ: Da =9,25 
ɦ; Db = 8 ɦ; D4 = 9,65 ɦ; R4 =4,825; R=0,5 ɦ; h1=0,46 ɦ (ɫɦ. ɩɪɢɥɨɠɟɧɢɟ ȿ). 

1.ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ : 
                   ∙         ∙                                                               ሺ    ሻ 
 

2.ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ  ɤɚɦɟɪɵ  ɩɪɢɧɢɦɚɸɬ  ɩɨ 
ɝɪɚɮɢɤɭ 
 

υɫɪ=f(Hp), ɨɬɤɭɞɚ υɫɪ=8,3 ɦ/ɫ 
 

3.ȼɵɱɢɫɥɹɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ; 
       ∙                             ሺ    ሻ 

 
4.ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ;    
                                                                                                                                    ሺ    ሻ 

 
5.Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ; 

 ሺ    ሻ                                                                                          √     √   ݌ 
6.Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ; 
 ሺ    ሻ                  (     )     √        (   )    ݌√        

7.ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ  ɩɨ ɮɨɪɦɭɥɟ; 
 ሺ    ሻ                                                                           ݌         
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8.Ɂɧɚɱɟɧɢɟ    ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ; 
 ሺ    ሻ                                             √      ݌   √         

 
9.ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ ɩɨ (5) ɢ (6)                                                                                                                         

                                                                                                                 ሺ    ሻ 
10.ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ=15°, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ        

11. ɇɚɯɨɞɢɦɩɨ ɮɨɪɦɭɥɟ; 
      √        (   )        √                 (     )               ሺ    ሻ 
 

12.Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɺɬɧɨɝɨ ɫɟɱɟɧɢɹɨɩɪɟɞɟɥɹɟɦ  ɩɨ ɮɨɪɦɭɥɟ; 
                                                                                        ሺ    ሻ 

 
13. Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ  ɩɨ ɮɨɪɦɭɥɟ; 

݌   √   (   )  √   (     )                                                      ሺ    ሻ 
 

14. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ  ɩɨ ɮɨɪɦɭɥɟ; 
݌                                                                                      ሺ    ሻ 
 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6 
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Ɍɚɛɥɢɰɚ3.6-Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ   - - - -      ݌  ݌     

-   
 

 ∙  ∙ [ ] 
[ ] ሺ    ሻ   

√ [ ] 
[ ] [ ]  
[ ]    

[ ] (    )   

√ [ ]    [ ] 
[  ] [  ] 

1 3 4 5 6 7 8 9 10 11 12 

  - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 

351 0,664 6,410 5,489 2,343 3,007 9,042 11,059 3,325 7,832 11,158 
336 0,636 6,136 5,215 2,284 2,919 8,523 10,540 3,246 7,744 10,991 
321 0,607 5,862 4,941 2,223 2,830 8,010 10,027 3,167 7,655 10,822 
306 0,579 5,588 4,667 2,160 2,739 7,504 9,521 3,086 7,564 10,650 
291 0,551 5,314 4,393 2,096 2,647 7,005 9,021 3,004 7,472 10,475 
276 0,552 5,040 4,119 2,030 2,552 6,512 8,528 2,920 7,377 10,297 
261 0,494 4,767 3,845 1,961 2,455 6,026 8,042 2,836 7,280 10,116 
246 0,466 4,493 3,571 1,890 2,355 5,547 7,564 2,750 7,180 9,930 
231 0,437 4,219 3,297 1,816 2,253 5,076 7,092 2,663 7,078 9,741 
216 0,409 3,945 3,023 1,739 2,147 4,612 6,628 2,575 6,972 9,547 
201 0,380 3,671 2,749 1,658 2,038 4,155 6,172 2,484 6,863 9,348 
186 0,352 3,397 2,475 1,573 1,925 3,707 5,723 2,392 6,750 9,143 
171 0,324 3,123 2,201 1,484 1,807 3,266 5,283 2,298 6,632 8,931 

 

16. Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ   ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, 
ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ 
ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦR ɢ  ɞɨ ɤɨɨɪɞɢɧɚɬɵ ሺ   ;     ሻ. 
ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ ɩɪɨɞɥɹɟɦ ɞɨ 0   (ɜ ɪɭɱɧɭɸ ɢɥɢ ɩɨɞɛɨɪɨɦ 
ɮɭɧɤɰɢɢ) ɢ ɩɨɥɭɱɚɟɦ ɡɚɜɢɫɢɦɨɫɬɶR=f( ሻ(ɪɢɫ. 3.1). 

 
Ɋɢɫɭɧɨɤ3.1 - ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R=f( ሻ 4,000
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17. ɉɨɥɶɡɭɹɫɶ ɲɚɝɨɦ ɜ ɩɭɧɤɬɟ 10, ɫ ɪɢɫɭɧɤɚ 3.1 ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ Rɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ  . 
R( =156)= 8,9 ɦ 

18. Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɦ  ɩɨ 
ɮɨɪɦɭɥɟ; 
 ሺ    ሻ                                                                                          ݌ 

 
19. Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ; 
ሺ     ሻ ݌                ሺ     ሻ  ሺ   ݌  ሺ       ሻሻ       ሺ    ሻ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.7 
 

Ɍɚɛɥɢɰɚ 3.7- Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ 
№       ሺ ሻ   ሺ ሻ    ሺ ሻ 
14 156 

2,49 

8,90 5,679 
15 141 8,60 5,379 
16 126 8,30 5,079 
17 111 8,00 4,779 
18 96 7,66 4,439 
19 81 7,30 4,079 
20 66 6,89 3,669 
21 51 6,50 3,279 

20. ɉɨɫɬɨɹɧɧɭɸ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ; 
                                                                                                 ሺ    ሻ 
 
21. ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ) 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ; 
∙ ሺ     ݐ              ∙   ⁄ ሻ     ሺ ∙     ∙     ⁄ ሻ                                        ሺ    ሻ 
∙ ቆ  ሺ ݐ ݎ                 ∙   ⁄ ሻ ቇ ሺ     ሻ ݐ ݎ                                          ሺ    ሻ 

 
22. ɋɬɪɨɢɦ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ 

ɜɵɲɟ ɩɚɪɚɦɟɬɪɨɜ (ɪɢɫ 3.2). 
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Ɋɢɫɭɧɨɤ3.2 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 
 

3.8 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ 

 
ɉɨ ɞɢɚɦɟɬɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ          ɢ ɧɚɩɨɪɭ             

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɧɨɦɨɝɪɚɦɦɟ [2, ɫ.144] ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ-600 ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ Ɇɇɍ 12,5/1-40-12,5-2 ɫ. 

ɋɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɗȽɊ-2Ɇɉ-150-11. 
 

3.9 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
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 (2.34)   ݏ݋                   

ɝɞɟ              . 
                                   ∙ А                                                                             
݌                                                                                                                      ሺ    ሻ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ȼȽɋ-1190/215-48. 
Dɫɬ.=14ɦ. 
hɫɬ.=3,3ɦ. 
Gɝɟɧ=1180 ɬ. 
Gɪɨɬ=650 ɬ. 
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4 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

4.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 

 
Ɍ.ɤ. ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 125,4ɦ ɩɪɢɧɢɦɚɟɦ ɩɪɢɩɥɚɬɢɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ. 
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 
ɝɥɭɛɢɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɜɚɟɦ ɧɚ 5 ɷɬɚɩɨɜ: 
1 ɷɬɚɩ–ɜɨɡɜɟɞɟɧɢɟɫɨɨɪɭɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
2 ɷɬɚɩ –ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
3 ɷɬɚɩ –ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
4 ɷɬɚɩ –ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
5 ɷɬɚɩ -ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 

ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ  
 

4.2 ɉɟɪɜɵɣ ɷɬɚɩ 
 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɧɚɱɢɧɚɸɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɟɧɢɣ, 

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

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

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

ɉɪɟɞɜɨɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɱɬɨ ɱɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, 
ɫɨɫɬɚɜɥɹɟɬ 57% ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ ɫɬɜɨɪɟ. 

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
-ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɤɨɬɥɨɜɚɧɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ); 
-ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
-ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 400 ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɟɤɰɢɹɯ №1÷5 
-ɜɪɟɡɤɚ ɜ ɫɤɚɥɭ ɛɟɪɟɝɚ ɥɟɜɨɝɨ ɛɟɪɟɝɚ; 
-ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ; 
-ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
-ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
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-ɦɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 

4.3 Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 

 
ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ 4 ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. 

ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯɥɟɬ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
–6851. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɩɨ ɂȼɗ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ             ⁄ , ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 19 ɦ 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ.  

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɟɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
           𝑍                                                                 ሺ   ሻ 
 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
           𝑍                                                                            ሺ   ሻ 
ɝɞɟ    – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ     ;𝑍 -

ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ;   – 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 

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

  𝑍                                                                            ሺ   ሻ 
 
ɝɞɟ φ –ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 

0,85, ɩɪɢɧɢɦɚɟɦ φ 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: 
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    Q                                                                                                         ሺ   ሻ 
        -ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ Q    
     Q                                                                                                          ሺ   ሻ 
 
ɝɞɟ    - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ Q    

ɪɚɜɧɚ 43%. 
ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɨɩɭɫɬɢɦɚɹ ɬɚɤ ɤɚɤ ɪɟɤɚ ɧɟ ɫɭɞɨɯɨɞɧɨɟ ɢ ɨɫɧɨɜɚɧɢɹ 

ɫɤɚɥɶɧɨɟ. 
ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 

ɩɟɪɟɦɵɱɤɢ Lɩ . 
ɉɨɥɨɠɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɢ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɝɪɚɧɢɰɚɦ ɜɤɥɸɱɟɧɧɵɯ ɜ ɤɨɬɥɨɜɚɧ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɨɬ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɦɵɱɤɢ ɞɨ ɛɪɨɜɤɢ ɤɨɬɥɨɜɚɧɚ)ɪɚɡɦɟɪɨɦ: 

-ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ -ɧɟ ɦɟɧɟɟ 19ɦ; 
-ɞɨ ɩɨɩɟɪɟɱɧɵɯ ɩɟɪɟɦɵɱɟɤ -ɧɟ ɦɟɧɟɟ 26ɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɜ ɤɨɬɥɨɜɚɧɟ. 
Ɋɚɡɦɟɪ ɨɫɧɨɜɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɤɨɬɥɨɜɚɧɟ ɞɥɢɧɨɣ 106ɦ ɲɢɪɢɧɨɣ ɩɨ 

ɨɫɧɨɜɚɧɢɹ 92ɦ ɜɚɵɫɨɬɨɣ 22ɦ. 
ɒɢɪɢɧɚ ɤɨɬɥɨɜɚɧɚ ɩɨ ɞɧɭ 111ɦ ɞɥɢɧɚ ɤɨɬɥɨɜɚɧɚ 132ɦ 
 

4.3 Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɸ ɩɟɪɟɦɵɱɟɤ. 
 

ɉɪɢɧɢɦɚɟɦ ɬɢɩ ɩɟɪɟɦɵɱɟɤ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ ɩɪɨɬɢɜ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ 
ɷɥɟɦɟɧɬ ɲɩɭɧɬɨɜɚɹ ɡɚɜɟɫɚ ɜɵɩɨɥɧɟɧɧɚɹ ɛɭɪɨ ɫɟɤɭɳɢɦɢ ɫɜɚɹɦɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ( ɪɢɫ.4.1). 
ɬɢɩɨɜɨɣ ɩɪɨɮɢɥɶ ɡɟɦɥɹɧɵɯ ɩɟɪɟɦɵɱɟɤ – ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɣ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ – 8ɦ. Ɉɬɤɨɫɵ ɧɚɡɧɚɱɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ 
ɫɨɨɪɭɠɟɧɢɹ: 

-ɜɟɪɯɨɜɨɣ ɨɬɤɨɫ 1:2  
-ɧɢɡɨɜɨɣ ɨɬɤɨɫ ɨɬ 1:1,5 
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Ɋɢɫɭɧɨɤ 4.1-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ – ωɩɩ,ωɜɩ 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ : 
 
V=(ωɩɩ∙Lɩɩ+ωɜɩLɜɩ)/2=(722,8∙132+742,2∙111)/2=81668,9ɦ3                         ሺ   ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                                                                                             ሺ   ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɧɩɦ 
Lɧɩ=111ɦ 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ɪɢɫ 4.2). 

 
Ɋɢɫɭɧɨɤ 4.2-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢωɧɩ, ɦ2 
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Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɺɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɪɚɜɟɧ: 
 
V= ω∙Lɧɩ/2=(722,8∙111)/2=40115,4ɦ3                                                                 ሺ   ሻ 
 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
ɋɟɪɟɞɢɧɚ ɢɸɥɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 
tɩɟɪ=ΣVɩɟɪ/Jɩɟɪ=(40115,4+81668,9)/1200=102                                                   ሺ   ሻ 
 

ɝɞɟ ΣVɩɟɪ –ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, Jɩɟɪ –ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ 
ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 1200 ɦ3/ɫɭɬ.(ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, 
ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɜɪɟɦɹ ɤɪɚɬɧɨ ɦɟɫɹɰɚɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ 6 
ɦɟɫɹɰɟɜ. 

 

4.4 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɫɪɨɤ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɝɪɚɮɢɤɭ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚωɤ=11397,9(ɩɨ ɩɪɨɝɪɚɦɦɟ AutoCad), ɦ2 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 7 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ 
ɜ ɪɟɤɟ Q=1258 ɦ3/ɫ. 

ɇɚɯɨɞɢɦ ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ,V,ɦ3: 
 
V=ωɤ∙h =79785,3ɦ3                                                                                                ሺ    ሻ 
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (ɧɚɩɪɢɦɟɪ 

3Ʉ-13, ɢɦɟɸɳɢɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶW=40 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚɜɨɞɵ ɞɨ 
20 ɦ) [2, ɬɚɛɥ.15-42] ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ: 
         =            =16                                                                                              ሺ    ሻ 
 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨ ɫɦɟɧɟ (ɩɨɥɭɫɭɬɤɚɦ). 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ   =0.43(ɦ/ɫɭɬɤɢ) 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣɜɟɥɢɱɢɧɵ, 

ɡɚɜɢɫɹɳɟɣ ɨɬ ɦɚɬɟɪɢɚɥɚ ɩɟɪɟɦɵɱɤɢ. ȿɫɥɢ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɹɬɶ ɧɚɫɨɫɵ ɫ ɦɟɧɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ. 

Ɋɚɰɢɨɧɚɥɶɧɨ ɷɬɢ ɠɟ ɧɚɫɨɫɵ ɩɪɢɦɟɧɹɬɶ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
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4.5 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 132 ɯ111, ɝɥɭɛɢɧɚ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ 22795,8ɦ3. 
ɉɪɢɧɢɦɚɟɦ ɨɫɧɨɜɧɵɟ ɦɚɲɢɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 

(ɧɚɩɪɢɦɟɪ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-5124Ⱥ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1,5 ɦ3). 
ȼɵɱɢɫɥɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 
ɉɷɱ= qɰ·nɰ·kɜ=0,4 ·120 ·0,75=36ɦ3/ɱ ɰɢɮɪɚ ɧɟɪɟɚɥɶɧɚɹ, 9 ɤɭɛɨɜ ɜ ɱɚɫ – 

ɷɬɨ 6 ɰɢɤɥɨɜ, ɬ.ɟ. ɧɚ 1 ɰɢɤɥ 10 ɦɢɧ, ȼɚɲ ɷɤɫɤɚɜɚɬɨɪɳɢɤ ɜɫɟ ɜɪɟɦɹ ɤɭɪɢɬ! 
Ƚɞɟqɰ = qɤɨɜ · kɧ/ kɪ =1,5 · 0,9/3,3=0,4-  
kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=3,3- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
ɑɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ: 
nɰ=3600/tɰɷɤ=3600/30=120                                                                                   ሺ    ሻ 
 
tɰɷɤ-ɜɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 30ɫɟɤ.  
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
 

tɜɵɟɦ=
        =633ɱ=26 ɫɭɬɨɤ                                                                                  ሺ    ሻ 

 
ɉɪɢɧɢɦɚɟɦ ɦɚɲɢɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚȺɋ=6890S1 ɨɛɴɟɦ 

ɤɭɡɨɜɚ ɫɨɫɬɚɜɥɹɟɬ 6 ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ.   ɋɨɝɥɚɫɧɨ ɫɬɪɨɣ ɝɟɧ ɩɥɚɧɚ ɨɩɪɟɞɟɥɹɟɦ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ 4 ɤɦ.  

ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
vɝɪ= 20 ɤɦ/ɱ - ɝɪɭɠɟɧɵɣ  
vɩɨɪ = 30 ɤɦ/ɱ - ɩɨɪɨɠɧɢɣ  
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
 

tɰɚ/ɫ =
            + (tp+ tɡ)=

       + (2+ 3)=6 ɦɢɧ                                             ሺ    ሻ 
 

ɝɞɟ tp - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ 
tɡ - ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ 
(tp+tɦɨɧ) ɫɨɫɬɚɜɥɹɟɬ-2ɦɢɧ ɩɪɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɛɨɥɟɟ 12ɬ 
 
tɡ=tɰɷɤ∙nɤɨɜ=0,5∙6=3ɦɢɧ                                                                                          ሺ    ሻ 
 

nɤɨɜ=
      ∙  ∙          ∙   ∙                                                                               ሺ    ሻ 
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ɝɞɟ pɝ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ 2,3ɦ 

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

 

Nɚ/ɫ=
      ∙    =     ∙   ɲɬ                                                                                       ሺ    ሻ 

 
ɉɪɢɧɢɦɚɟɦ ɤɨɥ-ɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ 2 ɲɬɭɤɢ. 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ 

ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=92 ɦ 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵh=25 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=106ɦ  
Ɋɚɡɦɟɪɵ ɝɥɭɛɢɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 7ɯ10, ɦ 
ɉɥɨɳɚɞɶ ɝɥɭɛɢɧɧɨɝɨɨɬɜɟɪɫɬɢɹ ωɞɨ=70, ɦ2 

Ʉɨɥɢɱɟɫɬɜɨ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=10 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɜɫɟɯ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 
Vɞɨ =nɞɨ∙ȼ∙ωɜɨ=10∙92∙70=64400ɦ3                                                                      ሺ    ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴɺɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h- Vɞɨ=92∙96∙25-64400=156400ɦ3                                                   ሺ    ሻ 
 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ.=23000ɦ3/ɦɟɫ 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=Vɛ.ɪ. /Jɛ.ɪ=7ɦɟɫ 

 

4.6 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚɱɟɪɟɡ 
ɝɥɭɛɢɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 
 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɱɟɪɟɡ 
ɝɥɭɛɢɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɪɚɫɯɨɞɚ, ɧɚɩɨɪɚ, ɜɵɫɨɬɵ ɢ ɲɢɪɢɧɵ ɨɬɜɟɪɫɬɢɣ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɪɚɡɦɟɪɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ 
ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
(∇ ሻ ɩɪɢɦɟɦ ɧɚ ɨɬɦɟɬɤɟ 381ɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 391, ɚ ɨɬɦɟɬɤɚ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 395.  

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɡɚɬɨɩɥɟɧɨ. 
Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɩɚɞ Zɦɚɤɫ ɧɚ ɛɚɧɤɟɬɟ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ ɧɟɨɛɯɨɞɢɦɵɣ 

ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ.  
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         √                                                                                                    ሺ    ሻ 
 

ɝɞɟ Qɫɬɪ–ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ; μ –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɫɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ; ω –ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; nɞɨ; ɇ0 –
ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɫ ɨɬɦ. 395 

Ʉɨɷɮɮɢɰɢɟɧɬ μ ɧɚɯɨɞɢɦ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ.5.18 [2]. 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ: 
                           ∙    ∙     ∙                                              ሺ    ሻ 
 
ɇɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɦɟɬɤɭ ȼȻ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇  Н                                                                                     ሺ    ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1ɦ 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɛɚɧɤɟɬɚ, 390.5 ɦ 
 

4.7 ȼɬɨɪɨɣ ɷɬɚɩ 
 
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 10 

ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɟ. 

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

ɝɥɭɛɢɧɧɵɟ 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. 
 

4.8 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɩɥɚɬɢɧɭ. 
 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɪɢɧɢɦɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɪɚɡɦɟɪɚɦ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ. 
Ɋɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ ɩɨɞ ɤɨɬɥɨɜɚɧ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɩɪɢɧɢɦɚɟɦ ɚɧɚɥɨɝɢɱɧɨ 

ɪɚɡɦɟɪɚɦ ɩɟɪɟɦɵɱɟɤ ɩɨɞ ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 
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4.9 Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
 

ɋɪɨɤ ɧɚɱɚɥɨ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɝɪɚɮɢɤɭ ɜ ɩɟɪɢɨɞ 
ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚωɤ=11397,9(ɩɨ ɩɪɨɝɪɚɦɦɟ AutoCad), ɦ2 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 7 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ 
ɪɟɤɟ Q =1258 ɦ3/ɫ. 
ɇɚɯɨɞɢɦ ɨɛɴɺɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ,Vɦ3 
 

V=ωɤ∙h=79785,3ɦ3                                                                                                 ሺ    ሻ 
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (ɧɚɩɪɢɦɟɪ 

3Ʉ-13, ɢɦɟɸɳɢɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶW=40 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚɜɨɞɵ ɞɨ 
20 ɦ) [2, ɬɚɛɥ.15-42] ɜ ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ n ɧɚɫɨɫɨɜ. 
         =            =16                                                                                              ሺ    ሻ 

 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨ ɫɦɟɧɟ (ɩɨɥɭɫɭɬɤɚɦ). 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ   =0.43ɦ/ɫɭɬɤɢ 

 

4.10 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɬɦɟɬɤɢ 373 ɞɨ 395. 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 16 ÷ 22 ɢ ɝɥɭɯɢɯ 

ɫɟɤɰɢɣ №№ 30 ÷ 38, ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ȼ= 92 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h= 22 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L= 96ɦ. 
Ɉɛɴɺɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ; 
 
Vɛ.ɪ.=B∙L∙h=92·96·22 = 194304 ɦ3                                                                  ሺ    ሻ 
 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ./Jɛ.ɪ.=194304/23000 =9ɦɟɫɹɰɟɜ                                                              ሺ    ሻ 
 

4.11 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ. 
 

ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ = 24 ɦ. 
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ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h = 32,8 ɦ. 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ = 96 ɦ. 
Ɉɛɴɟɦ: 
 
Vɛ.ɪ.=B∙L∙h                                                                                                               ሺ    ሻ 
 
Vɛ.ɪ.=24·96·32,8=75571,2ɦ3 
 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=Vɛ.ɪ./Jɛ.ɪ=75571,2/13000=6ɦɟɫɹɰɟɜ. 

 
ɩɪɨɜɨɞɹɬ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɤɢ 

476ɦ. 
ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ №15-

22 
ɩɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ 

ɩɥɨɬɢɧɵ.  
ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ H3=435, ɩɪɢ ɷɬɨɦ ɧɚɩɨɪ ɞɥɹ 

ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ ɇ =H3–ɇɰ.ɨ=435-388.5=46,5ɦ 
ɝɞɟ ɇɰ.ɨ -ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ.  
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 1÷10: 
Ⱦɥɢɧɚ119,96ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 92, ɝɥɭɛɢɧɚ 2ɦ. Ɉɛɴɟɦ 

ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ  
 
V=41510,4ɦ3 
 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/    =4320 ɱɚɫ =180ɫɭɬɨɤ                                                                             ሺ    ሻ 
 
Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 22÷33: 
Ⱦɥɢɧɚ252,26 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ 92, ɝɥɭɛɢɧɚ 2ɦ. Ɉɛɴɟɦ 

ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ  
V=46415,84ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/   =4320ɱɚɫ =180ɫɭɬɨɤ                                                                                 ሺ    ሻ 

 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 395ɢ 435 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 40ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=493 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 59,7ɦ 
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ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 34,6ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=1507,1ɦ2 

Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
V=ωɩ∙Lɩɥ=743000,3ɦ3                                                                                           ሺ    ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ23000ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=32ɦɟɫ. 
 

4.12 ɑɟɬɜɟɪɬɵɣ ɷɬɚɩ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ: 
ɧɚɪɚɳɢɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: ɫɟɤɰɢɢ №1-33 ɞɨ 476 ɨɬɦɟɬɤɢ . 

ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ №11-15 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ 20ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɹ. 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭɨɬɦɟɬɤɚɦɢ 435ɢ 476 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. 
ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 41 ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=707ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 34,6ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 20ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=849,4ɦ2 

Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
V=ωɩ∙Lɩɥ=600525,8ɦ3                                                                                           ሺ    ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 23000ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=27ɦɟɫ. 

 

4.13 ɉɹɬɵɣ ɷɬɚɩ 
 
ȼɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
ȼ ɫɟɤɰɢɹɯ № 11-15ɛɟɬɨɧɢɪɭɸɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬ 

ɡɚɬɜɨɪɵ. ȼ ɫɟɤɰɢɹɯ № 11-15ɮɨɪɦɢɪɭɸɬ ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ ɢ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ. 
Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ 

ɫɟɤɰɢɢ №11-15. 
ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭɨɬɦɟɬɤɚɦɢ 476ɢ 

498,4 
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ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ22,4ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=781ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ20ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 20ɦ 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ 
ωɩ=367,3ɦ2 

Ɉɛɴɺɦ ɛɟɬɨɧɚ: 
 
V=ωɩ∙Lɩɥ=286971,5ɦ3                                                                                           ሺ    ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ13000ɦ3 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=22ɦɟɫ 
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5 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

5.1 Ɉɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ 
ɩɨ ɮɨɪɦɭɥɚɦ: 

 ∇    ∇Н                                                                                              ሺ   ሻ 
 ∇    ∇                                                                                              ሺ   ሻ 

 
ɝɞɟ                                    ;                                                    

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɞɥɹ 
ɪɚɫɱɟɬɚ ɷɥɟɦɟɧɬɨɜ ɜɨɥɧ ɧɚɤɚɬɚ ɢ ɧɚɝɨɧɚ: 

ɉɪɢ ɇɉɍ: 
Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ – 2% vw=14 ɦ/ɫ;  
 
ɉɪɢ Ɏɉɍ: 
Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ – 20% vw=12 ɦ/ɫ; 
 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɫɬɚɜɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
           ∙            ;                                                                                        ሺ   ሻ 
∙       ݐ    ∙                                                                                           ሺ   ሻ 
 
t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 6ɱ. 
ɍɫɥɨɜɧɚɹ ɝɥɭɛɢɧɚ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
   ∇Н   ∇                                                                          ሺ   ሻ 

 
ɝɞɟ                                                    

 Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (      ̅ ) ɩɨ ɧɚɣɞɟɧɧɵɦ ɛɟɡɪɚɡɦɟɪɧɵɦ 
ɤɨɦɩɥɟɤɫɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɹ [3, ɩɪɢɥɨɠɟɧɢɹ 1, ɪɢɫ.1]. 

   ̅         ;           ̅        ;          ̅       ;         ̅        
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ɉɨ ɦɢɧɢɦɚɥɶɧɵɦ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɬɧɨɲɟɧɢɹɦ ɜɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ: 

  ̅       ∙           ∙               ;                                                          ሺ   ሻ 
  ̅      ∙         ∙                                                                                ሺ   ሻ 
 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  ̅    ̅        ∙       ∙                                                                                    ሺ   ሻ 
 
ɍɫɥɨɜɢɟ      >0,5 ̅ =0,5∙        ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 

ɝɥɭɛɨɤɨɜɨɞɧɚɹ ɩɚɪɚɦɟɬɪɵ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ 
ɨɩɪɟɞɟɥɟɧɧɵ, ɜɟɪɧɨ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
      ̅        ∙                                                                                 ሺ   ሻ 

 
ɝɞɟ          ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [3, ɩɪɢɥɨɠɟɧɢɹ 1 ɪɢɫɭɧɨɤ 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ        

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ: 
 ∇    ∇Н                                                   ሺ    ሻ 

 
ɉɪɢ ɨɫɨɛɨɦ ɫɨɫɬɚɜɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
           ∙            ;                                                                                      ሺ    ሻ 
∙       ݐ    ∙                                                                                        ሺ    ሻ 
 
Ⱦɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ (      ̅ ) ɩɨ ɧɚɣɞɟɧɧɵɦ ɛɟɡɪɚɡɦɟɪɧɵɦ 

ɤɨɦɩɥɟɤɫɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɹ  [3, ɩɪɢɥɨɠɟɧɢɹ 1, ɪɢɫ.1]. 
   ̅         ;           ̅        ;          ̅       ;         ̅        
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ɉɨ ɦɢɧɢɦɚɥɶɧɵɦ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɬɧɨɲɟɧɢɹɦ ɜɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ: 

  ̅       ∙           ∙               ;                                                       ሺ    ሻ 
  ̅      ∙         ∙                                                                             ሺ    ሻ 
 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  ̅    ̅        ∙       ∙                                                                                ሺ    ሻ 
 
ɍɫɥɨɜɢɟ      >0,5 ̅ =0,5∙          ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 

ɝɥɭɛɨɤɨɜɨɞɧɚɹ ɩɚɪɚɦɟɬɪɵ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ 
ɨɩɪɟɞɟɥɟɧɧɵ, ɜɟɪɧɨ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɭ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
      ̅       ∙                                                                              ሺ    ሻ 

 
ɝɞɟ           ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɋɇɢɉ [3, ɩɪɢɥɨɠɟɧɢɹ 1 
ɪɢɫɭɧɨɤ 2]ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ɡɧɚɱɟɧɢɹ        

 ∇    ∇                                                    ሺ    ሻ 
 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɨɬɦɟɬɨɤ: 

 ∇    ∇Н                                                   ሺ    ሻ 
 ∇    ∇                                                    ሺ    ሻ 
 ∇         (ɩɭɧɤɬ 5,3). 

 

5.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ [2, ɉɪɢɥɨɠɟɧɢɹ Ȼ]. ɉɨɞɩɨɪɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɝɢɞɪɨɭɡɥɨɜ 

ɩɪɢ ɨɛɴɟɦɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɜɵɲɟ 1000ɦɥɧ.ɦ3 ɜɵɫɨɬɨɣ ɛɨɥɶɲɟ 100ɦ. 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɩɟɪɜɵɣ ɤɥɚɫɫ.    

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ: 
 ɨɬɦɟɬɤɚ ɇɉɍ –490 ɦ;   
 ɨɬɦɟɬɤɚ Ɏɉɍ – 492 ɦ;   
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 ɨɬɦɟɬɤɚ ɞɧɚ – 375ɦ;   
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ – 

10424 ɦ3/ɫ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ – 

11903 ɦ3/ɫ; 
 ɤɨɥɢɱɟɫɬɜɨ ȽȺ–    4; 
 ɨɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ (ɞɢɚɛɚɡ); 
 ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ –    251 ɦ3/ɫ; 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ 

ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɫɨɩɪɹɠɟɧɢɟ ɫɬɪɭɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɢ ɪɚɡɦɟɪ ɝɚɫɢɬɟɥɟɣ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɬɚɛɥɢɰɚ 
5.1. 
 
Ɍɚɛɥɢɰɚ 5.1- Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

p% 0,01 0,1 0,5 1 3 5 10 20 50 75 95 97 99 99,99 

φ  4,94 3,88 3,08 2,72 2,1 1,78 1,32 0,8 -
0,09 

-
0,72 

-
1,47 

-
1,64 

-
1,92 

-2,32 

Ɇs= φ 
1,4 1,08 0,85 0,75 0,58 0,49 0,36 0,22 -

0,02 
-0,2 -

0,41 
-

0,45 
-

0,53 
-0,64 

Ʉs= 
Ɇs+1 

2,38 2,08 1,85 1,75 1,58 1,49 1,36 1,22 0,97 0,79 0,59 0,54 0,46 0,35 
 

Q= 
ɄsQɫɪɦ. 

11903 10424 9307 8805 7940 7493 6851 6125 4883 4004 2958 2720 2330 1771 

 

5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ: 
      ሺ     ሻ ∙     ሺ   ሻ ∙           ⁄                                    ሺ    ሻ 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ:  

                               ⁄                                        ሺ    ሻ 
 
ɝɞɟ       ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ p= 0,1% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ) ɩɪɢɜɟɞɟɧ ɜ  ɬɚɛɥɢɰɟ 5.1 [2, 
ɬɚɛɥɢɰɚ 2]; 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
∙      ݍ   ሺ    ሻ                                                                                                           ݍ

 
ɝɞɟ ݍ   ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
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[  ]  ݍ ∙  Н ሺ    ሻ 
 
ɝɞɟ  Н   ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q = f(ɍɇȻ),∇ɍɇȻ = 395ɦ, ɬɨɝɞɚ  
  Н  ∇ Н  ∇ НА                                                                ሺ    ሻ 

 [  ]    ɞɨɩɭɫɬɢɦɚɹ ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ; ɞɥɹ ɫɤɚɥɵ       ɦ/ɫ. ݍ   ∙          ⁄   
 
Ɍɨɝɞɚ ݍ      ∙            ⁄   

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 

 ሺ    ሻ                                                                                                      ݍ     
 
ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ b=18ɦ, ɬɨɝɞɚ ɢɯ 

ɤɨɥɢɱɟɫɬɜɨ ɛɭɞɟɬ ɪɚɜɧɨ: 
                                                                                                                ሺ    ሻ 

 
Ɉɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ –     .  
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  

    ∙     ∙                                                                                          ሺ    ሻ 
 

5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

     ቆ    ∙  ∙ √  ቇ  ⁄                                                                                       ሺ    ሻ 
 
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 

ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49.(ɪɢɫ.1) 
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    (         ∙   ∙ √ ∙     )  ⁄          
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 

ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
     ቆ    ∙  ∙   ∙  ∙ √  ቇ  ⁄                                                                          ሺ    ሻ 

 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;   – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ    = 1;        (ɪɢɫ.5.2) 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

        ∙   ሺ   ሻ ∙   ∙     ሺ    ሻ 
 
ɝɞɟ   = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɪɭɝɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɛɟɪ ɭɫɬɨɹ.    = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 

        ∙     ሺ   ሻ ∙      ∙              

     (         ∙  ∙     ∙   ∙ √ ∙     )  ⁄         

 
ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ  >4ȼH02, ɝɞɟ  -ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ 

ɩɨɬɨɤɚ. ɉɪɢ ɟɝɨ ɜɵɩɨɥɧɟɧɢɢ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɜɨɞɵ ɤ ɩɥɨɬɢɧɟ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ 
ɢ ɫɱɢɬɚɟɬɫɹ ɱɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɪɚɜɟɧ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ. 

   ሺ∇Н   ∇   ሻ ∙ [  ሺ   ሻ ∙   ]  ሺ    ሻ 
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   ሺ       ሻ ∙ [   ሺ   ሻ ∙  ]          

 

4ȼH02= ∙ [  ሺ   ሻ ∙   ]   ∙ [   ሺ   ሻ ∙  ] ∙          ሺ    ሻ 

         4ȼH02 ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɤɨɪɨɫɬɧɭɸ ɫɨɫɬɚɜɥɹɸɳɟɸ ɦɨɠɧɨ ɧɟ 
ɭɱɢɬɵɜɚɬɶ. 
ɝɞɟ      . ɬɨɥɳɢɧɚ ɛɵɤɚ (ɩɭɧɤɬ 5,3) 

Ɉɩɪɟɞɟɥɺɧɧɵɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ: 

         
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇   ∇Н                                                                        ሺ    ሻ 
 

5.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
                                          ⁄ ሺ    ሻ 
 

ɝɞɟ         –ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ p= 0,01% (Ɍɚɛɥɢɰɚ 1). Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɋɇɢɉ [2, 
ɬɚɛɥɢɰɚ 2]; 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: ɛɟɡ ɭɱɟɬɚ 
ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

         ቆ        ∙  ∙ √  ቇ  ⁄  (          ∙   ∙ √ ∙     )  ⁄                ሺ    ሻ 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ         ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 
ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

         ቆ        ∙  ∙   ∙  ∙ √  ቇ  ⁄                                                                    ሺ    ሻ 
        ∙   ሺ   ሻ ∙   ∙                                                                        ሺ    ሻ 
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        ∙     ሺ   ሻ ∙      ∙               
         (          ∙  ∙     ∙   ∙ √ ∙     )  ⁄          

  
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ  ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ) 

ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
                                                                                                             ሺ    ሻ 
 

ɝɞɟ             ሺ∇    ∇   ሻ[  ሺ   ሻ  ]                                                      ሺ    ሻ 
            ሺ       ሻ ∙ [   ሺ   ሻ ∙  ]       ⁄  

              ∙      ∙              
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ: 

 ∇     ∇                                                               ሺ    ሻ 
 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ∇Ɏɉɍ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɬɨ ɡɚɞɚɧɧɚɹ∇Ɏɉɍ=462ɦ ɧɟ 

ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ. 
 

5.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ         ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 

(ɪɢɫ. 5.3) ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ Ⱥ[  ] . Ɍɚɛɥɢɱɧɵɟ 
ɤɨɨɪɞɢɧɚɬɵ x ɢ y ɭɦɧɨɠɚɸɬɫɹ ɧɚ    ሺ         ሻ. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 5.2. 

 
Ɍɚɛɥɢɰɚ5.2- Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ-
Ɉɮɢɰɟɪɨɜɚ) 
ɬɨɱɤɢ ɏ, ɦ Y, ɦ ɬɨɱɤɢ ɏ, ɦ Y, ɦ ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

0 0,126 1,764 14 0,564 7,896 28 2,462 34,468 
1 0,036 0,504 15 0,661 9,254 29 2,640 36,960 
2 0,007 0,098 16 0,764 10,696 30 2,824 39,536 
3 0,000 0,000 17 0,873 12,222 31 3,013 42,182 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.2 
ɬɨɱɤɢ ɏ, ɦ Y, ɦ ɬɨɱɤɢ ɏ, ɦ Y, ɦ ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

4 0,006 0,084 18 0,978 13,692 32 3,207 44,898 
5 0,027 0,378 19 1,108 15,512 33 3,405 47,670 
6 0,060 0,840 20 1,235 17,290 34 3,609 50,526 
7 0,100 1,400 21 1,369 19,166 35 3,818 55,452 
8 0,146 2,044 22 1,508 21,112 36 4,031 56,454 
9 0,198 2,772 23 1,653 23,142 37 4,249 59,486 
10 0,256 3,584 24 1,794 25,116 38 4,471 62,594 
11 0,321 4,494 25 1,960 27,440 39 4,698 65,772 
12 0,394 5,516 26 2,122 29,708 40 4,930 69,020 
13 0,475 6,650 27 2,280 31,920 

 
Ɋɢɫɭɧɨɤ 5.3 - Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ 

   ሺ       ሻ ∙ ሺ      ሻሺ    ሻ 
      ∙ ሺ      ሻ     ∙ ሺ      ሻ          ∇   ∇                                                                       ሺ    ሻ 

 

5.7 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ 

ɝɥɭɛɢɧɭ     , ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ ɫ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  Н  ɢ ɩɨ ɢɯ 
ɫɨɨɬɧɨɲɟɧɢɸ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɩɪɵɠɤɚ). 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
ɂɡ ɩɭɧɤɬɚ 4.2 ɢɡɜɟɫɬɧɨ, ɱɬɨ ɭɫɥɨɜɢɹ  >4ȼH ɜɵɩɨɥɧɹɟɬɫɹ. Ɂɧɚɱɢɬ 

ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɜɨɞɵ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɬɨ ɟɫɬɶH   H . 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 

            ሺ∇   ∇   ሻ                                  ሺ    ሻ 
 
ɝɞɟ   - ɜɵɫɨɬɚ  ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 

     √         √   ∙          ∙                                                                         ሺ    ሻ 
     ሺ   ሻ      ሺ   ሻ                                                    ሺ    ሻ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 

                                                                                                          ሺ    ሻ 
 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ       (ɩɪɢ ɛɨɥɶɲɨɣ ɫɥɢɜɧɨɣ ɝɪɚɧɢ) ɢ          ɨɩɪɟɞɟɥɹɸɬɫɹ: 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɷɧɟɪɝɢɢ:         ;            

 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 

                ∙                                                                                 ሺ    ሻ 
                  ∙                                                                              ሺ    ሻ 
 

ɉɪɢ       Н , (27,64    ሻ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ ɢ 
ɧɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 

 

5.8 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40ɦ 

ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ: 
ɩɪɨɱɧɵɟ ɫɤɚɥɶɧɵɟ ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ, ɭɫɬɨɣɱɢɜɵɟ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ ɝɪɭɧɬɵ 
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ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ, ɲɢɪɢɧɚ ɪɭɫɥɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɬɛɪɚɫɵɜɚɟɦɚɹ ɫɬɪɭɹ ɧɟ ɨɤɚɡɵɜɚɥɚ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ.  

                                                                                                                              ሺ    ሻ 
                                                                                                                ሺ    ሻ 

 
ɝɞɟ                                                    ;                     

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢ 
ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. 

Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ: 
 ∇    ∇ Н                                                                 ሺ    ሻ 

 ∇ɍɇȻQmax.ɩɨɜ-ɨɬɦɟɬɤɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ p= 0,01% (ɪɢɫ.1) 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɧɚ: 
   ∇    ∇                                                                        ሺ    ሻ 
ɉɪɟɜɵɲɟɧɢɟ ɍȼȻ ɧɚɞ ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ 

ɧɚɩɨɪɚ: 
 
Z1=E0-a=115-21=94ɦሺ    ሻ 

 
E0=115ɦ (ɩɭɧɤɬ 4,5). 
ɉɪɟɜɵɲɟɧɢɟ ɍȼȻ ɧɚɞ ɍɇȻ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɨɪɚ: 

 
Z0= E0-hɧɛ=115-20=95ɦሺ    ሻ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ Kɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɱɢɫɥɭ Ɏɪɭɞɚ: 

        ∙              ∙                                                                                 ሺ    ሻ 
 

vɧ= ∙ √ ∙  ∙ 𝑍 =1∙ √ ∙     ∙   =42.76ɦ/ɫሺ    ሻ 
 

ɝɞɟ    -ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɢɫɬɟɱɟɧɢɹ [1]; 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
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hɧ=qp/ vɧ=91.24/42.76=2.13ɦሺ    ሻ 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ: 

⁄ሺ   ሻ                                                                       ሺ    ሻ      ݍ   

 
ɉɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ >35 Ʉɚ=0,9 
ɍɝɨɥ ɫɯɨɞɚ ɩɨɬɨɤɚ ɫ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ α =300. 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 

 

L=Ʉɚ∙ Z1∙   ∙sin2α∙ [√ሺ  ሺ      ሻ ∙ ሺ    ∙     ሻ  ]                                 ሺ    ሻ 
 

0.9∙   ∙   ∙sin(2∙30ሻ ∙ [√ሺ  ሺ      ሻ ∙ ሺ    ∙       ሻ  ]=146.84ɦ 

 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɹ ɞɥɹ ɩɪɨɱɧɨɣ ɫɤɚɥɵ:  
 
L> 0,4Z0=0.4∙95=38.08ɦ                                                                                      ሺ    ሻ 

 
L=146,84>0,4∙95=38,08ɦ 

 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 
hɪɚɡ=t-hɧɛ=62,24-20=42,24ɦ                                                                                 ሺ    ሻ 

 
Ƚɞɟ t=∇Н  ∇   ɹɦɵ ɪɚɡɦɵɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 

t=(0.1+0.45∙ √   ) ∙ √  ∙ √    ∙hɧ                                                        ሺ    ሻ 
 

t=(0.1+0.45∙ √     ) ∙ √    ∙ √   ∙2,13=62,2ɦ 

 
d-ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ  
Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ: 
 

L1=L+
     =146,84+

        =250,5ɦ                                                                     ሺ    ሻ 
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 ሺ     ∙          ሻ   ∙                                                                       ሺ    ሻ      ݐ√=   ݐ
 ሺ   ∙    ∙           ሻ      ∙      =0.60    ∙      ݐ√=   ݐ 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ: 

 
ɜɪ=2.5hɤɪ+3,7hɪɡɦ=24,5+156,29=180,79ɦ                                                         ሺ    ሻ 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ: 

 
ɜ'ɪ=2,5hɤɪ=2,5∙9,8=24,5ɦ                                                                                      ሺ    ሻ 

 

5.9 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɢ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ 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÷0,8, ɚ 
ɩɪɢ ɨɰɟɧɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɜɟɥɢɱɢɧɭ ɡɚɥɨɠɟɧɢɹ ɦɨɠɧɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ. 

ɉɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɡɚɝɥɭɛɥɹɟɦ ɜ ɨɫɧɨɜɚɧɢɟ ɧɚ 2 ɦ. ɱɬɨɛɵ ɫɧɹɬɶ ɜɟɪɯɧɢɣ 
ɫɥɨɣ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. 

 ∇    ∇               ɦሺ    ሻ 
 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 Н   ∇Н   ∇                                                                 ሺ    ሻ 

 
ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ: 

       Н       ∙                                                                             ሺ    ሻ 
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5.10 ȼɵɛɨɪ ɫɯɟɦɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ 
ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 
ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ 

ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 l   ሺ        ሻ                                                                                                ሺ    ሻ 
 l      ∙         
 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:     ሺ       ሻ ∙         ∙                                                         ሺ    ሻ 
      𝛻Н   𝛻 Н                                                       ሺ    ሻ 
 𝛻 Н                                                                        

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
    ∆  ∙         ∙                                                                                   ሺ    ሻ 
 
ɝɞɟ ΔHɡ =                  ∙         − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ; 

Ȗn −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [4];  
Jɤɪ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ: ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ − 15[5]. 
ɉɪɢɧɢɦɚɟɬɫɹ ɞɜɭɯɪɹɞɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɬɨɥɳɢɧɨɣ ɨɤɨɥɨ 6ɦ ɲɚɝ 

ɫɤɜɚɠɢɧ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ      . 
 

Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ (ɪɢɫ.5.4). 

Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɪɟɧɚɠɨɦ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
    ሺ   ሻ ∙     ∙                                                                                 ሺ    ሻ 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 

     ሺ       ሻ ∙     ሺ    ሻ 
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       ∙         ∙         
 

 

 
Ɋɢɫɭɧɨɤ5.4 - ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

5.11 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ 
 
Ɋɚɡɦɟɪ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɚ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. 

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ (ɪɢɫ. 5.5). Ɍɨɥɳɢɧɭ ɩɪɢɧɢɦɚɟɦ 
4 ɦ. (ɩɭɧɤɬ 5,2). Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 2ɦ.   ɒɢɪɢɧɚ ɦɟɠɞɭ 
ɩɥɨɫɤɢɦɢ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ 1.5ɦ. Ȼɵɤɢ ɜɵɞɜɢɝɚɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 
4,4ɦ. 

ɉɪɢ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɩɪɨɥɟɬɚ 18ɦ ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɟɝɨ 
ɪɚɡɪɟɡɚ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ ɲɜɨɦ ɩɨ ɨɫɢ [  ]: 

                    ∙                                        ሺ    ሻ 
 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɞɥɢɧɚ ɩɚɡɚ   ቀ      ቁ ∙        ∙       , ɬɨɝɞɚ ɟɝɨ ɲɢɪɢɧɚ ɪɚɜɧɚ      1ɦ 

Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ. ɉɪɢ ɷɬɨɦ ɬɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ 
ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ: 
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       ሺ   ሻ    ሺ   ሻ                                                                ሺ    ሻ 

 
Ɋɢɫɭɧɨɤ 5.5 - ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 

 
Ⱦɥɹ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɩɚɡɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  

1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. ɒɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 
ɪɚɜɧɹɟɬɫɹ         ɦ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇   ∇Н      ∙            ∙         ɦሺ    ሻ 

 

5.12 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ɋɚɡɪɟɡɤɚ ɧɚ ɦɟɠ ɫɟɤɰɢɨɧɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ ɱɬɨɛɵ 

ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ ,ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɡɚɤɥɢɧɢɜɚɧɶɸ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɚ ɦɟɠɫɟɤɰɢɨɧɧɨɝɨ ɲɜɚ: 
                                                                                                     ሺ    ሻ 

 



67 
 

Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɪɚɡɪɟɡɚɟɬɫɹ  ɧɚ 5 ɫɬɨɥɛɨɜ. Ɋɚɡɪɟɡɤɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɨɛɴɟɦɧɵɦɢ ɲɜɚɦɢ ɲɢɪɢɧɨɣ 1,2ɦ. ɩɨ ɩɥɨɬɢɧɟɚɧɚɥɨɝɭ Ɂɟɣɫɤɚɹ Ƚɗɋ. 

ɒɢɪɢɧɚ ɫɬɨɥɛɨɜ: 
                                                                                                                  ሺ    ሻ 

 

5.13 ɍɫɬɨɣ 
 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɨɬɞɟɥɹɟɬ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. Ɋɚɡɞɟɥɶɧɵɣ 

ɭɫɬɨɣ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɩɪɨɞɨɥɶɧɵɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, 
ɜɟɪɯɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɫɬɟɧɤɢ ɢ ɧɢɡɨɜɨɣ ɫɨɩɪɹɝɚɸɳɟɣ ɫɬɟɧɤɢ. 

ɍɫɬɨɣ ɜɵɞɜɢɧɭɬ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ 108,32 ɦ. 
 

5.14 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
Ɋɚɡɦɟɪ ɝɚɥɟɪɟɣ, ɭɫɬɪɨɟɧɧɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɵ ɦɢɧɢɦɚɥɶɧɵɦɢ ɧɨ ɩɪɢ ɷɬɨɦ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɢɬɶ 
ɲɢɪɢɧɨɣ- 2,5 ɦ ɢ ɜɵɫɨɬɨɣ- 3 ɦ. 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 20 ɦ (375,00; 395,00; 415,00; 
435,00; 455,00). 
 

5.15 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ. 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ ɢ ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ ɩɥɨɬɢɧɵ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 30 ɫɦ. 
Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɚɞɪ, ɚ ɬɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɢɹ 2 ɦ ɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 
ɭɫɥɨɜɢɹ:  
       ∙                                                                                                                   ሺ    ሻ 
 

Ƚɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɢ 375 ɦ: 
ɝɞɟ    ∇Н                   -ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
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        ɤɨɷɮɮɢɰɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;          ɤɪɢɬɢɱɟɫɤɢ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ.  
        ∙             

 
Ƚɚɥɟɪɟɹ ɧɚ ɨɬɦɟɬɤɢ 395 ɦ: 

     ∙        ሺ    ሻ 
     ∙              

 
ɇɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ:    ∇Н                                                                          ሺ    ሻ 

 
Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɚɯ (415,00; 435,00; 

455,00) ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɪɚɫɫɬɨɹɧɢɸ ɧɚ ɨɬɦɟɬɤɢ 395,00.  
 

5.16 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣɪɚɫɱɟɬ ɩɨɞɡɟɦɧɧɨɝɨ ɤɨɧɬɭɪɚ 
 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 
ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɞɜɭɯ ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ  ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɇɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmin, 
(ɫɨɨɬɜɟɬɫɬɜɭɟɬ     ) ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  (ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ Ɏɉɍ, ɜ ɧɢɠɧɟɦ - ɍɇȻmɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ         ). 

 

5.17 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ 
ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 

 
ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ  ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɬɢɤɚɥɶɧɨɣ  ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɫɤɜɚɠɢɧɧɨɝɨ 
ɞɪɟɧɚɠɚ ɡɚ ɧɟɣ (ɪɢɫ 5.6-5.7). ȼ [5, ɬɚɛɥɢɰɚ 5, ɱɟɪɬ. 7] ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ Hd ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦɡɚɜɟɫɵ Has 
ɢ ɞɪɟɧɚɠɚ Hɞɪ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɫɨɛɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɛɨɬɚ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ 𝛻   . 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
        ∙       ∙                                                                            ሺ    ሻ 
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        ∙       ∙                                                                            ሺ    ሻ 
     𝛻Н   𝛻 Н                                                           ሺ    ሻ 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
        ∙       ∙                                                                            ሺ    ሻ 

        ∙       ∙                                                                            ሺ    ሻ 
     𝛻Н   𝛻 Н                                                            ሺ    ሻ 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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Ɋɢɫɭɧɨɤ5.7. - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

5.18 ɋɬɚɬɢɱɟɫɤɢɟɪɚɫɱɟɬɵɩɥɨɬɢɧɵ 
 
ɋɛɨɪ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ 
ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ (ɜɟɫ ɡɚɬɜɨɪɚ, ɛɵɤɚ ɢ 
ɩɥɨɬɢɧɵ, ɫɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ), ɜɪɟɦɟɧɧɵɟ ɞɥɢɬɟɥɶɧɵɟ (ɞɚɜɥɟɧɢɹ 
ɧɚɧɨɫɨɜ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ (ɞɚɜɥɟɧɢɹ ɜɨɥɧ). ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
ɭɱɢɬɵɜɚɸɬɫɹ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ 
ɢ ɨɞɧɚ ɢɡ ɨɫɨɛɵɯ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɨɛɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ∇    
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ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

        ∙  ∙  ∙              ∙   ∙     ∙                   Н  ⁄        ሺ    ሻ 
 

ɝɞɟ      ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ:        ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;         ɬɨɥɳɢɧɚ ɛɵɤɚ;         Н    ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
Ɋɢɫɭɧɨɤ 5.8 -Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɨɬɢɧɵ ɢ ɟɟ ɩɥɟɱɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɨɞɨɲɜɵ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɬɨɱɤɢ 

ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɨɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɨɝɪɚɦɦɨɣ  AutoCAD  ɞɥɹ 
ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ (ɪɢɫ. 5.8 - 5.9). 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ: 
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ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

      ∙   ∙  ∙              ∙  ∙     ∙                 Н                   ⁄ ሺ    ሻ 
 

 
Ɋɢɫɭɧɨɤ 5.9. - Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɛɵɤɚ ɢ ɟɝɨ ɩɥɟɱɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɨɞɨɲɜɵ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɱɤɚ: 

             
 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
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          √        ∙    ∙ √   ∙               Н                  ሺ    ሻ 
     ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
   ሺ∇    ∇      ሻ ∙   ሺ           ሻ ∙                  ሺ    ሻ 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1ɩ.ɦ: 

                                 Н  ⁄                                                      ሺ    ሻ 
 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

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

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
 ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

             ∙     ∙               Н  ⁄                                            ሺ    ሻ 
 
ɝɞɟ    ∇Н   ∇                   
 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
               ∙     ∙               Н                                           ⁄ ሺ    ሻ 
 
ɝɞɟ    ∇    ∇                   
 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

             ∙     ∙           Н  ⁄                                                     ሺ    ሻ 
 

ɝɞɟ    ∇ Н     ∇               
 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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              ∙     ∙              Н  ⁄                                             ሺ    ሻ 
 

ɝɞɟ    ∇ Н     ∇                
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

              ∙     ∙   ∙        Н  ⁄                                         ሺ    ሻ 
 
ɝɞɟ    ∇ Н     ∇                 

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

                ∙     ∙   ∙              Н                            ⁄ ሺ     ሻ 
 
ɝɞɟ     ∇ Н     ∇                 

   
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

            ∙     ∙                 Н  ⁄                                 ሺ     ሻ 
 
ɝɞɟ                

 
Sɷɩ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɪɞɢɧɚɬ ɷɩɸɪɵ [ɩɭɧɤɬ 6,1] ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ AutoCAD.  
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

              ∙     ∙                 Н                                  ⁄ ሺ     ሻ 
 
ɝɞɟ               

 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
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⁄      ሺ  ݐ         ሻ    ∙  ∙ ⁄      ሺ  ݐ ሻ       Н    ሺ     ሻ⁄  
 
ɝɞɟ        Н    ⁄  ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɝɥɢɧɤɚ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ;         ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ;         ሺ    ሻ ∙       ሺ     ሻ ∙      ;        ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  

n0=0,3-ɩɨɪɢɫɬɨɫɬɶ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 

    ሺ    ሻ  ⁄  ሺ    ∙  ሻ         Н  ⁄⁄                                             ሺ     ሻ 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫ. 

5.10) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:      ∙   ∙ ∙      ቀ      ቁ                                                                            ሺ     ሻ  ݐ  ∙ (      )  ݐ        Н     ⁄  

 
ɝɞɟ        ɞɥɹ ɫɤɚɥɵ; 

    (  ∙           ∙   ) ∙  ቀ      ቁ                                                ሺ     ሻ  ݐ
    ሺ  ∙       ∙  ሻ ∙ (      )  ݐ         Н   ⁄  

 
ɝɞɟ               ሺ   ሻ ∙       ሺ      ሻ ∙          Н   ⁄           ɩɨɪɢɫɬɨɫɬɶ ɫɭɩɟɫɢ;       ɜɵɫɨɬɚ ɩɪɢɝɪɭɡɨɱɧɨɝɨ ɫɥɨɹ;         Н     ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɜ ɭɫɥɨɜɢɹɯ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ.  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɪɚɜɧɚ ɩɥɨɳɚɞɢ 

ɷɩɸɪɵ: 
                Н  ⁄  

 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɪɢɫ. 

5.11) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɇɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 

     (       ∙    ) ∙  ቀ      ቁ                                                              ሺ     ሻ  ݐ
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     ሺ    ∙  ሻ ∙ (      )  ݐ          Н   

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 

         ∙              ∙           Н  ⁄                                          ሺ     ሻ 
 

 
Ɋɢɫɭɧɨɤ 5.10 - Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɢ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
Ɋɢɫɭɧɨɤ 5.11. - Ⱦɚɜɥɟɧɢɟ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ 
 

ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                ቆ ̅     ቇ                                                                         ሺ     ሻ 
 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
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         ∙  ∙     ∙     ∙ (              )       Н   ⁄                ̅      ∙                 

ɉɥɟɱɨ ɫɢɥɵ       ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
     ̅             ∙        ∙                                                      ሺ     ሻ 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

                ቆ ̅     ቇ     ∙  ∙     ∙     ∙ (              )     Н   ⁄  
               ̅      ∙                  

 
ɉɥɟɱɨ ɫɢɥɵ       ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

     ̅              ∙        ∙             

 

5.19 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɦɨɦɟɧɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɭ5.3 . 
 
Ɍɚɛɥɢɰɚ 5.3- Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ ɢ ɢɯ ɦɨɦɟɧɬɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.  
О̍о̦̌̚че̛̦е 

̛̭лы 
   

ʻ̌п̬̌̏ле̛̦е 

̛̭лы 

О̭̦о̦̏ое ̭очет̛̦̌́ О̭о̍ое ̭очет̛̦̌е  
ˁ̛л̌, 

кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т,  Н ∙   

ˁ̛л̌, 
кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т,  Н ∙   

2 3 4 5 6 7 8 9 10    1  67144,6 39 2618639,4 69959,7 39,66 2774601,7    1  240,4 2,33 -560,8 2374,02 7,33 -17409,48    
0,9

5 
 24914,98 16,9 -421063,3 26377,77 16,9 -421063,3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.3 

О̍о̦̌̚че̛̦е 

̛̭лы 
   

ʻ̌п̬̌̏ле̛̦е 

̛̭лы 

О̭̦о̦̏ое ̭очет̛̦̌́ О̭о̍ое ̭очет̛̦̌е  
ˁ̛л̌, 

кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т,  Н ∙   

ˁ̛л̌, 
кʻ 

ʿлечо, 
̥ 

ʺо̥е̦т,  Н ∙       
0,9

5 
 102204,2 15,89 -1624025,9 102204,2 15,89 -1624025,9      1   6317 0 0 19855,5 0 0    1   15158,4 21,26 32267,58 13366,1 21,36 285499,89    1,2  78,84 2 157,68 78,84 2 157,68     1,2  33,23 0,68 22,59 33,23 0,68 22,59    0,8  125,88 0,67 -84,33 125,88 0,67 -84,33       1  3,2 0,5 1,6 3,2 0,44 1,41    1,2  150,6 41,8 -6295,08 150,6 41,8 -6295,08 

∑R    105794,38 94048,18 

∑W  66893,67 67575,1 

∑ʺ 599059,74 991405,18 

 
Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ. 

 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

           ∑                   ∙                        ሺ     ሻ 
 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ         ∙        ∙    ∙                                                                                                                             ሺ     ሻ 
 

ɝɞɟ   -ɡɚɥɨɠɟɧɢɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ    ݐ     ;     ∇Н   ∇                 -ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɹɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
      (         )   ሺ    ∙           ሻ ∙                            ሺ     ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

        ሺ     ሻ                  ∙ ሺ    ሻ      ∙    ∙                                                                                                                               ሺ     ሻ 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

        Н        ∙                                                           ሺ     ሻ 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
     ሺ     ሻ ቊ   [ ݏ݋ ሺ   ሻ   ]     ቈ ݏ݋ ሺ   ሻ            ቉ቋ   

             ሺ   ሻ ∙ ሺ   ሻ ݏ݋ ]       }   ]      ∙    ∙ ሺ   ሻ ݏ݋ ]        ]}                                                                                                                             ሺ     ሻ 
 

ɝɞɟ      ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ;      ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

           ∑                   ∙                          
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

                 ሺ     ሻ         ∙       ∙  ∙ ሺ   ሻ                                                                                                                               ሺ     ሻ 
 

ɝɞɟ    ݐ      ɡɚɥɨɠɟɧɢɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;     ∇ Н     ∇                ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɹɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
       (         )    ሺ    ∙         ሻ ∙                       ሺ     ሻ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

        ሺ     ሻ                  ∙ ሺ   ሻ      ∙  ∙                                                                                                                   ሺ     ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

                 ∙                                                                  ሺ     ሻ 
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Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

           ∑                  ∙                                ሺ     ሻ 
 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
                 ሺ     ሻ         ∙        ∙    ∙                                                                                                                             ሺ     ሻ 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

      (         )   ሺ    ∙           ሻ ∙                            ሺ     ሻ 
 

ɝɞɟ     ∇    ∇                  -ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɹɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;    ɡɚɥɨɠɟɧɢɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ    ݐ     ; 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

        ሺ     ሻ                  ∙ ሺ    ሻ      ∙    ∙                                                                                                                              ሺ     ሻ 
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
        Н        ∙                                                          ሺ     ሻ 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
     ሺ     ሻ ቊ   [ ݏ݋ ሺ   ሻ   ]     ቈ ݏ݋ ሺ   ሻ            ቉ቋ   

 ሺ   ሻ ∙ ሺ   ሻ ݏ݋ ]       }   ]      ∙       ∙ ሺ   ሻ ݏ݋ ]        ]}                                                                                                                  ሺ     ሻ 
 

ɝɞɟ      ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ;      ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
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Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

           ∑                  ∙                           ሺ     ሻ 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 

                 ሺ     ሻ          ∙       ∙   ∙ (   )                                                                                                                   ሺ     ሻ 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
       (         )    ሺ    ∙           ሻ ∙                  ሺ     ሻ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

        ሺ     ሻ                   ሺ   ሻ      ∙   ∙                                                                                                                  ሺ     ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

                 ∙                                                               ሺ     ሻ 
 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 4.4 ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 
 

Ɍɚɛɥɢɰɚ 5.4- ɇɚɩɪɹɠɟɧɢɹ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ. 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                                                      0      0                                                               

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                                                        0                                 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.4 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ                                        

5.20 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
      |    |                                                                                                  ሺ     ሻ 

 
ɝɞɟ          – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (      – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;        – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);      – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ;              – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ20, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ [6;    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (  = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ;    = 1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ). 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 

     ∙  ∙ |       |       ∙                    
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
     ∙    ∙ |        |       ∙                 

 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 

                                                                                                                          ሺ     ሻ 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
           
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 



83 
 

           
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 

 |   |           ሺ     ሻ 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 |       |      ∙     ∙                    

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 

 |       |      ∙     ∙                     
 

ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
                                                                                                                          ሺ     ሻ 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
           
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
           

 

5.21 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 
 
Ɉɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɩɪɢɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ:  ∙     ∙       ሺ     ሻ 
 
ɝɞɟ    ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
1,25;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (   = 1 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ;    = 0,9 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ 
ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ); 
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     ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (    = 0,9 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;      = 1 – ɩɪɢ ɪɚɛɨɬɟ ɩɥɨɬɢɧɵ ɩɪɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ);    ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 
   (                 ) ∙ ∙      ݐ      ∙                       ሺ     ሻ 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ        ;    ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ    ∙     ∙       ;     ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 

                     ሺ     ሻ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
   ሺ                                    ሻ ∙           ∙ ∙        ∙              Н                                                                             ⁄  

                                           Н  ⁄  
 

ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
              ∙                  

 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

   ሺ                                       ሻ ∙           ∙ ∙        ∙              Н  ⁄  
                                             Н  ⁄  
 

ɉɪɨɜɟɪɤɚ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ ɧɚ ɫɞɜɢɝ: 
                      ∙          

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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6 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɇɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɋɊȿȾɕ 

6.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɋɚɥɶɫɤɨɝɨ Ƚɍ 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 ɦɢɧɢɦɢɡɚɰɢɢɜɨɡɞɟɣɫɬɜɢɹ 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;  

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɦɢɩɪɨɰɟɫɫɚɦɢ: 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  

ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɍɱɭɪɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɱɭɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
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 ɨɬ01.07.1985 № 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;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
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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. 
 

6.2 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. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
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- 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; 
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; 
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2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣɡɨɧɟ;  
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɱɭɪɫɤɨɝɨ  Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

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

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

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

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

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɝ.ɋɟɦɢɤɚɪɚɤɨɪɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

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 ɋɚɥ ɨɬ ɫɛɪɨɫɨɜ ɋɚɥɶɫɤɨɣ 
Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɨɛɴɟɤɬɨɜ 
ɍɱɭɪɫɤɨɣ  Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 : 

- 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 ɜɨɞɨɨɯɪɚɧɵɯɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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7 Ɉɛɴɺɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

7.1 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). 

Ɉɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
–ɗɥɟɤɬɪɨɷɧɟɪɝɢɸ ɧɟɥɶɡɹ «ɫɤɥɚɞɢɪɨɜɚɬɶ». 
–ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨɩɪɨɞɭɤɬ, ɩɨɫɬɚɜɥɹɟɦɵɣ ɦɧɨɝɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɜ 
ɨɛɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. 
–ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɦɵ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1 
 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023 2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 1125 1125 1125 1125 1125 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6480 6480 6480 6480 6480 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 7290000 7290000 7290000 7290000 7290000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 145800 145800 145800 145800 145800 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 7144200 7144200 7144200 7144200 7144200 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 1110 1143 1175 1206 1235 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 660,8 680,4 699,5 717,9 735,2 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 100,8 103,8 106,7 109,5 112,1 

 
 
 
 

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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7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2016-2041 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: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢɫɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
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 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. 
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Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,3 121,16 

ɉɪɨɱɢɟ 165,3 185,96 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  307,12 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ% 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
2017-2021 0,02 
2022-2031 0,027 
2032-2041 0,035 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 –Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 152,3 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 

10,66 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 3,09 
ɂɬɨɝɨ  166,05 

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

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

ɬɚɛɥɢɰɟ 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 –Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 62,61 71,15 71,15 71,15 71,15 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 28,72 28,46 27,78 27,1 26,41 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 307,12 307,12 307,12 307,12 307,12 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

9,69 9,6 9,37 9,14 8,91 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
166,05 166,05 166,05 166,05 166,05 



93 
 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 42,76 46,65 46,65 46,65 46,65 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 622,98 629,06 628,15 627,23 626,32 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7.1). 

 
Ɋɢɫɭɧɨɤ 7.1–ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɱɭɪɫɤɨɣ 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 – 2,2%  
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2023-2027ɝɨɞɵɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1542,8 1884,5 1939,4 1992,2 2041,8 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 1555,5 1746,1 1795,09 1842,3 1886,7 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 23,66 23,66 23,66 23,66 23,66 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 62,9 63,9 61,5 60,04 58,35 

1

2

3

4

5

6

ʤ̥о̬т̶̛̛̌̚о̦̦ые отч̛̭ле̛̦́

ˀ̵̭̌оды ̦̌ ̭т̵̬̌о̛̦̏̌́ё 

Эк̭плу̌т̶̛̌о̦̦ые ̌̚т̬̌ты 

ˀ̵̭̌од ̦̌ ̬е̥о̦т 

п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏ 

ʻ̌ло̐ ̦̌ ̏оду 

ˀ̵̭̌оды ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌  
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ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 3185,07 3718,2 3819,7 3918,2 4010,7 

 

7.4 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 (ɪɢɫ. 7.2).  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2023  2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 9427,8 9725,4 9995,2 10257 10502,2 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 6229,8 6290,6 6281,4 6272,3 6263,2 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 8804,8 9096,3 9367 9629,8 9875,9 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 8804,8 9096,3 9367 9629,8 9875,9 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1760,9 1819,2 1873,4 1925,9 1975,1 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 7043,8 7277,1 7493,6 7703,8 7900,7 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 

 
Ɋɢɫɭɧɨɤ 7.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ 

 

7.5 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.») 

 

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

ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
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: 

ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɱɭɪɫɤɨɣȽɗɋ ɫɨɫɬɚɜɥɹɟɬ 25ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

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

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ 
ɡɚɤɨɧɨɜ. 
 

7.7 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɺɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 

 
Ɍɚɛɥɢɰɚ 7.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɍɱɭɪɫɤɨɣ Ƚɗɋ ɧɚ 
ɪɟɤɟ ɍɱɭɪ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2017 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 79 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 81 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 33003,9 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,6 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0.19 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 75314,1 
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7.8 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 7.9. 

 

Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 3164,91 3700,98 3804,84 3904,90 3998,90 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 62,94 63,94 61,58 60,04 58,51 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 3227,85 3764,91 3866,42 3964,94 4057,41 
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8 Ɉɪɝɚɧɢɡɚɰɢɹ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɤɚɫɤɚɞɚ 
ɝɪɭɧɬɨɜɵɯ ɩɥɚɬɢɧ. 
 

8.1 ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 
 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ 
ɩɥɨɬɢɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ ɢ ɟɟ 
ɷɥɟɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɭɡɥɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: 
-ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɟɰɢɮɢɤɢ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ; 
-ɞɥɹ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ɧɟɫɨɜɩɚɞɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɢɯ 

ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ; 
-ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ; 
-ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɨɫɬɨɹɧɢɟ 

ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɚ - ɨɫɧɨɜɚɧɢɟ ɩɨ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɨɱɧɨɫɬɢ ɢ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ; 

-ɞɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɝɢɞɪɨɭɡɥɚ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ; 
-ɞɥɹ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɬɚɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ ɢ ɬɟɤɭɳɟɝɨ 

ɤɨɧɬɪɨɥɹ ɡɚ ɢɡɦɟɧɟɧɢɟɦ ɜɫɟɯ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 
ɫɨɫɬɨɹɧɢɟ ɩɥɨɬɢɧɵ ɢ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɤɪɢɬɟɪɢɟɜ ɧɚɞɟɠɧɨɣ 
ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ. 

Ɉɛɨɛɳɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɡɟɪɜɨɜ ɧɚɞɟɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɨɛɨɫɧɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɩɥɨɬɢɧ. 

 

8.2 ɋɨɫɬɚɜ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɤɚɫɤɚɞɨɦ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ 
 

ȼ ɫɨɫɬɚɜ ɧɚɛɥɸɞɟɧɢɣ ɜɯɨɞɹɬ ɬɚɛɥɢɰɚ 8.1: 
-ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɧɢɡɨɜɨɝɨ ɢ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ, ɝɪɟɛɧɹ 

ɩɥɨɬɢɧɵ. 
-ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɨɫɚɞɤɚɦɢ ɩɥɨɬɢɧɵ. 
-Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɧɟɦɭ ɬɟɪɪɢɬɨɪɢɢ. 
-Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ. 
-Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ. 
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Ɍɚɛɥɢɰɚ 8.1 — ɋɨɫɬɚɜ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɩɨɫɨɛɵ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɫɨɫɬɨɹɧɢɹ ȽɌɋ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɦɨɧɢɬɨɪɢɧɝɚ (ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɢ 
ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ) 

Ɍɢɩ ȽɌɋ Ɉɫɧɨɜɧɵɟ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɫɨɫɬɨɹɧɢɹ 
ȽɌɋ 

ɋɩɨɫɨɛ ɢɡɦɟɪɟɧɢɹ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ 

ɩɨɤɚɡɚɬɟɥɹ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 
ɢɡɦɟɪɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ 

ɩɨɤɚɡɚɬɟɥɹ 

1ɋɨɨɪɭɠɟɧɢɹ 
ɢɡ ɝɪɭɧɬɨɜɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 
(ɩɥɨɬɢɧɵ, 

ɞɚɦɛɵ ɢ ɬ. ɩ.) 

ȼɟɪɬɢɤɚɥɶɧɵɟ 
ɩɟɪɟɦɟɳɟɧɢɹ (ɨɫɚɞɤɢ) 
ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ 

ɨɫɧɨɜɚɧɢɹ, ɦɦ 

ɇɢɜɟɥɢɪɨɜɚɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɚɪɨɤ, 
ɝɥɭɛɢɧɧɵɯ ɦɚɪɨɤ 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ, ɝɥɭɛɢɧɧɵɟ 
ɦɚɪɤɢ, ɪɚɛɨɱɢɟ ɢ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɪɟɩɟɪɵ 
ɗɥɟɤɬɪɨɧɧɵɣ ɬɚɯɟɨɦɟɬɪ  

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɫɦɟɳɟɧɢɹ ɝɪɟɛɧɹ 
ɫɨɨɪɭɠɟɧɢɹ, ɦɦ 

Ɍɪɢɚɧɝɭɥɹɰɢɹ, 
ɜɢɡɢɪɨɜɚɧɢɟ ɩɨ ɫɬɜɨɪɚɦ, 
ɫɜɟɬɨɞɚɥɶɧɨɦɟɪɧɵɟ 

ɧɚɛɥɸɞɟɧɢɹ 

Ɋɚɛɨɱɢɟ ɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɪɟɩɟɪɵ, ɜɢɡɢɪɧɵɟ ɦɚɪɤɢ, 

ɦɚɪɤɢ ɞɥɹ 
ɫɜɟɬɨɞɚɥɶɧɨɦɟɪɧɵɯ 

ɢɡɦɟɪɟɧɢɣ 
 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ 

ɪɚɫɯɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɢɥɢ ɜɵɯɨɞɹɳɢɟ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɥ/ɫ 

Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɢɡɦɟɪɟɧɢɹ 
ɪɚɫɯɨɞɨɜ ɢɥɢ ɩɪɹɦɵɟ 

ɢɡɦɟɪɟɧɢɹ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ 
ɜɨɞɵ ɧɚ ɦɟɪɧɨɦ ɜɨɞɨɫɥɢɜɟ 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɭɪɨɜɧɹ 
ɠɢɞɤɨɫɬɢ, ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ 
ɪɚɫɯɨɞɨɦɟɪɵ, ɦɟɪɧɵɟ ɪɟɣɤɢ 

 Ɍɟɦɩɟɪɚɬɭɪɚ ɫɨɨɪɭɠɟɧɢɹ 
ɢ ɟɝɨ ɨɫɧɨɜɚɧɢɹ, °ɋ 

Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɪɭɠɟɧɢɹ ɢ 

ɟɝɨ ɨɫɧɨɜɚɧɢɹ 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɬɪɭɧɧɨɝɨ ɬɢɩɚ 
 ɇɚɥɢɱɢɟ ɡɨɧ ɧɚ ɧɢɡɨɜɨɦ 

ɨɬɤɨɫɟ ɫ ɹɪɤɨ-ɡɟɥɟɧɵɦ 
ɬɪɚɜɹɧɵɦ ɩɨɤɪɨɜɨɦ, ɦ2 

ɂɡɦɟɪɟɧɢɹ ɩɥɨɳɚɞɢ ɡɨɧ Ⱦɪɨɧ 

 ɉɨɹɜɥɟɧɢɟ ɩɪɨɫɚɞɨɱɧɵɯ 
ɜɨɪɨɧɨɤ ɧɚ ɝɪɟɛɧɟ ɢ 

ɨɬɤɨɫɚɯ ɩɥɨɬɢɧɵ, ɫɦ, ɦ3 

ɂɡɦɟɪɟɧɢɟ ɞɢɚɦɟɬɪɚ, 
ɩɥɨɳɚɞɢ ɜɨɪɨɧɤɢ 

Ⱦɪɨɧ 

 ɉɨɹɜɥɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɢ 
ɩɨɩɟɪɟɱɧɵɯ ɬɪɟɳɢɧ ɧɚ 
ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ, ɦ, ɦɦ 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 
ɢ ɪɚɫɤɪɵɬɢɹ ɬɪɟɳɢɧ 

Ⱦɪɨɧ 

 

8.3 ɂɡɦɟɪɟɧɢɟ ɨɫɚɞɤɢ 
 

ɇɚ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɢɜɟɥɢɪɨɜɚɧɢɟ I ɤɥɚɫɫɚ, ɧɚ ɝɪɭɧɬɨɜɵɯ  ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ - ɧɢɜɟɥɢɪɨɜɚɧɢɟ II ɤɥɚɫɫɚ. 

Ɋɚɡɦɟɳɟɧɢɟ ɦɚɪɨɤ ɧɚ ɩɥɨɬɢɧɟ ɞɨɥɠɧɨ ɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɨɫɚɞɤɢ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ʉɨɥɢɱɟɫɬɜɨ 
ɦɚɪɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɥɚɫɫɨɦ ɫɨɨɪɭɠɟɧɢɹ, ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɨɫɚɞɤɨɣ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɢɡɦɟɧɟɧɢɹ ɪɟɚɤɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɫɟɡɨɧɧɨ ɦɟɧɹɸɳɟɝɨɫɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
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8.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ 
 

ɉɪɨɰɟɫɫɵ ɮɢɥɶɬɪɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ, ɜ ɤɨɧɬɚɤɬɧɨɣ 
ɡɨɧɟ ɢ ɨɫɧɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ, ɢɫɩɵɬɵɜɚɸɳɟɣ ɢɡɦɟɧɟɧɢɟ 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɨɞ ɜɥɢɹɧɢɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ: 
-ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɩɨ ɩɨɞɨɲɜɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɜ ɡɨɧɚɯ ɟɝɨ ɫɨɩɪɹɠɟɧɢɹ ɫ 

ɛɟɪɟɝɚɦɢ; 
-ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɚɛɥɸɞɚɸɬɫɹ: 
-ɮɢɥɶɬɪɚɰɢɹ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ 
-ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ; 
-ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɝɪɭɧɬɚ ɬɟɥɚ ɩɥɨɬɢɧɵ ɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɷɥɟɦɟɧɬɚ. 
ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ ɜɟɞɭɬɫɹ ɧɚɛɥɸɞɟɧɢɹ: 
-ɡɚ ɝɪɚɧɢɰɚɦɢ ɡɨɧɵ ɜɨɞɨɧɚɫɵɳɟɧɢɹ; 
-ɡɚ ɜɨɞɨɩɪɨɹɜɥɟɧɢɹɦɢ ɢ ɨɛɯɨɞɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ; 
Ɉɫɧɨɜɧɵɦɢ ɢɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ 

ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ, ɹɜɥɹɸɬɫɹ: 
-ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ; 
-ɪɚɫɯɨɞɵ ɜɨɞɵ, ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɝɪɭɧɬ ɩɥɨɬɢɧɵ ɢ ɩɨɪɨɞɵ 

ɨɫɧɨɜɚɧɢɹ; 
-ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜɵ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ; 
-ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ. 
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ: 
-ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ (ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ, ɜ ɫɤɚɥɶɧɵɯ 

ɦɚɫɫɢɜɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɜ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ); 
-ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ɏɢɥɶɬɪɚɰɢɹ ɱɟɪɟɡ ɬɟɥɨ ɩɥɚɬɢɧɵ ɬɪɭɞɧɨ ɩɪɨɝɧɨɡɢɪɭɟɦɚ, ɢ ɩɨ ɦɟɪɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨɞɨɩɪɨɹɜɥɟɧɢɣ ɜ ɧɟɣ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɩɪɨɰɟɫɫɚɦɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ. 

ɉɪɢɧɰɢɩ ɫɛɨɪɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ ɜɨɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɛɨɪɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ ɜ ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɢ 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɨɬɜɨɞ ɟɟ ɜ ɧɢɠɧɢɣ ɛɶɟɮ.   

Ɋɚɫɯɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɨɫɧɨɜɚɧɢɟ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɚɯ, ɜ ɦɟɫɬɚɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɵɯɨɞɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. 

 

8.5 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 
 
ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ, ɪɚɫɫɱɢɬɵɜɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 
ɩɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɫɥɭɠɛ.  
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Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɧɬɪɨɥɶ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɧɮɨɪɦɚɬɢɜɧɶɦ ɞɥɹ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 
ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɫɟɡɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɭ ɧɚɪɭɠɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ (ɧɢɡɨɜɚɹ ɢ ɧɚɩɨɪɧɚɹ ɝɪɚɧɢ ɜɵɲɟ ɍɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ), 
ɝɥɭɛɢɧɵ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɛɟɬɨɧɚ; 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɫɬɜɨɪɚɦ 
ɬɟɥɟɬɟɪɦɨɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɬɟɥɨ ɢ ɨɫɧɨɜɚɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɡɨɧ. 

 Ʉɨɥɢɱɟɫɬɜɨ ɬɟɪɦɨɦɟɬɪɨɜ ɢ ɢɯ ɪɚɡɦɟɳɟɧɢɟ ɜ ɩɪɨɮɢɥɟ ɩɥɨɬɢɧɵ ɞɨɥɠɧɨ 
ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɪɚɫɱɟɬɨɜ ɟɟ ɫɨɫɬɨɹɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ. 

 

8.6 ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ 
 

ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɤɨɧɬɪɨɥɹ 
ɫɨɨɪɭɠɟɧɢɣ, ɧɚ ɤɨɬɨɪɵɯ ɤɨɧɬɪɨɥɶɧɨ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɥɢɛɨ 
ɨɬɫɭɬɫɬɜɭɟɬ, ɥɢɛɨ ɢɦɟɟɬɫɹ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɨɫɦɨɬɪɚɯ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɨɰɟɧɤɢ ɢɯ ɫɨɫɬɨɹɧɢɹ, ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɧɢɠɚɸɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ 
ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɨɜ ɢ ɨɛɴɟɦɨɜ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

ɋɨɫɬɚɜ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɧɚɡɧɚɱɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɟɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ, ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɥɢɱɢɹ ɞɟɮɟɤɬɨɜ ɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɹɜɥɟɧɢɣ ɜ ɫɨɨɪɭɠɟɧɢɢ ɢ ɟɝɨ ɨɫɧɨɜɚɧɢɢ, ɛɟɪɟɝɨɜɵɯ 
ɩɪɢɦɵɤɚɧɢɹɯ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɩɥɨɬɢɧɚɯ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ: 
-ɤɨɧɬɪɨɥɶ ɡɚ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟɦ; 
-ɜɵɹɜɥɟɧɢɟ ɢ ɨɰɟɧɤɭ ɜɵɯɨɞɨɜ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ, ɨɫɧɨɜɚɧɢɟ 

ɢ ɛɟɪɟɝɚ; 
-ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɨɰɟɧɤɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨ-ɫɭɮɮɨɡɢɨɧɧɵɯ ɜɵɧɨɫɨɜ ɢɡ 

ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɚɧɢɹ ɢ ɛɟɪɟɝɨɜ; 
-ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɨɧɚɯ 

ɡɚɦɨɪɚɠɢɜɚɧɢɹ-ɨɬɬɚɢɜɚɧɢɹ ɢ ɜ ɡɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ; 
-ɤɨɧɬɪɨɥɶ ɡɚ ɦɭɬɧɨɫɬɶɸ ɜɨɞɵ, ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɛɟɪɟɝɚ; 
-ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɥɟɞɨɜɵɦ ɪɟɠɢɦɨɦ ɛɶɟɮɨɜ; 
-ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɷɪɨɡɢɟɣ ɛɟɪɟɝɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
-ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɡɦɵɜɚɦɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
Ɉɛɴɟɤɬɚɦɢ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɩɥɨɬɢɧɚɯ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

ɹɜɥɹɸɬɫɹ: 
-ɜɟɪɯɨɜɚɹ ɝɪɚɧɶ ɩɥɨɬɢɧɵ ɜɵɲɟ ɇɉɍ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ 

ɜɨɞɵ; 
-ɧɢɡɨɜɚɹ ɝɪɚɧɶ ɩɥɨɬɢɧɵ; 
-ɡɨɧɵ ɩɪɢɦɵɤɚɧɢɹ ɤ ɛɟɪɟɝɚɦ; 
-ɛɟɪɟɝɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ; 
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-ɡɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɫɹ ɬɟɪɪɢɬɨɪɢɹ ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ; 
-ɥɟɞɨɜɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɦɚɣɧɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ. 
ɉɨɦɢɦɨ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɜɵɲɟ, ɜɢɡɭɚɥɶɧɵɦ ɨɫɦɨɬɪɚɦ ɞɨɥɠɧɵ 

ɩɨɞɜɟɪɝɚɬɶɫɹ: 
-ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɩɥɨɬɢɧɵ (ɞɪɟɧɵ, ɲɚɯɬɵ, 

ɤɨɥɨɞɰɵ); 
-ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɩɥɨɬɢɧɟ; 
ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɨɩɢɫɚɧɢɹɦɢ 

ɧɚɛɥɸɞɚɟɦɵɯ ɹɜɥɟɧɢɣ, ɡɚɪɢɫɨɜɤɚɦɢ, ɮɨɬɨɫɧɢɦɤɚɦɢ ɢ ɩɪɨɫɬɟɣɲɢɦɢ ɡɚɦɟɪɚɦɢ. 
Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɫɥɟɞɭɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɜ 
ɠɭɪɧɚɥɟ ɧɚɛɥɸɞɟɧɢɣ ɭɪɨɜɧɢ ɜɨɞɵ ɜ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ. 
ɉɨɫɥɟ ɧɟɨɪɞɢɧɚɪɧɵɯ ɫɨɛɵɬɢɣ, ɬɚɤɢɯ ɤɚɤ ɡɟɦɥɟɬɪɹɫɟɧɢɟ, ɭɪɚɝɚɧ, ɥɢɜɟɧɶ, 
ɩɚɜɨɞɨɤ ɫ ɜɵɫɨɤɢɦ ɪɚɫɯɨɞɨɦ, ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɜɧɟɨɱɟɪɟɞɧɵɟ ɜɢɡɭɚɥɶɧɵɟ 
ɨɛɫɥɟɞɨɜɚɧɢɹ. 

ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ-
ɝɢɞɪɨɬɟɯɧɢɤɚɦɢ, ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
ɫɢɫɬɟɦɚɬɢɱɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ, ɬɳɚɬɟɥɶɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɫɨɨɪɭɠɟɧɢɣ 
ɢ ɫɪɚɜɧɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɫɬɚɞɢɹɯ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ ɫɨɫɬɨɹɧɢɹ ɢ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɹ. 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ 
ɰɢɤɥɚ ɜ ɦɟɫɹɰ. ȼ ɫɥɭɱɚɟ ɪɚɡɜɢɬɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɢɥɢ ɧɟ ɜɩɨɥɧɟ ɨɛɴɹɫɧɢɦɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɱɚɫɬɨɬɚ ɨɫɦɨɬɪɨɜ ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɨɰɟɧɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɩɥɨɬɶ ɞɨ 
ɟɠɟɞɧɟɜɧɵɯ. 

ȼɵɹɜɥɟɧɧɵɟ ɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɜɢɡɭɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɜɪɟɠɞɟɧɢɹ 
ɢɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɹɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɫɥɟɞɭɟɬ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɟɬɚɥɶɧɨ 
ɨɛɫɥɟɞɨɜɚɬɶ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. Ɉɛɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɜɨɞɹɬɫɹ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɨɨɪɭɠɟɧɢɢ  ɬɚɤ ɢ ɜ ɤɚɦɟɪɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

ȼ ɦɟɫɬɚɯ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɹɜɥɟɧɢɣ ɢ 
ɩɪɨɰɟɫɫɨɜ  ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɫɬɟɣɲɢɟ ɫɪɟɞɫɬɜɚ 
ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ  ɞɥɹ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 
ɪɚɡɜɢɬɢɟɦ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɢɯ ɜɥɢɹɧɢɟɦ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ 
ɞɚɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ 
ɫɨɨɪɭɠɟɧɢɹ. 

ȼɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɵɹɜɥɹɸɬ ɬɪɟɳɢɧɵ, ɨɱɚɝɢ 
ɮɢɥɶɬɪɚɰɢɢ. ɉɨɞɜɨɞɧɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɨɫɦɚɬɪɢɜɚɸɬɫɹ ɪɨɛɨɬɨɦ ɜɨɞɨɥɚɡɚɦ, 
ɢ ɪɟɡɭɥɶɬɚɬɵ ɨɮɨɪɦɥɹɸɬɫɹ ɚɤɬɚɦɢ.  

ȼ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɬɪɟɳɢɧɚɦɢ ɢ 
ɨɫɚɞɤɚɦɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɦɟɫɹɰ. ɉɪɢ ɷɬɨɦ 
ɫɥɟɞɭɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɬɚɤɠɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɪɨɹɜɥɟɧɢɹ ɢ ɧɚɥɢɱɢɟ ɢɥɢ 
ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɪɭɲɟɧɢɹ ɜ ɡɨɧɟ ɬɪɟɳɢɧɵ.  
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ȿɫɥɢ ɬɪɟɳɢɧɚ ɹɜɥɹɸɬɫɹ ɡɚɦɟɬɧɨ ɮɢɥɶɬɪɭɸɳɢɦɢ, ɢɡɦɟɪɟɧɢɹ ɢɯ 
ɪɚɫɤɪɵɬɢɹ ɞɨɥɠɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɢɡɦɟɪɟɧɢɹɦɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ. 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ, ɩɪɨɜɨɞɢɦɵɟ ɜ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɨɥɠɧɵ ɨɰɟɧɢɜɚɬɶ ɫɥɟɞɭɸɳɟɟ: 

-ɩɟɪɟɪɚɛɨɬɤɭ ɛɟɪɟɝɨɜ; 
-ɡɚɫɨɪɟɧɢɟ ɚɤɜɚɬɨɪɢɢ ɜɛɥɢɡɢ ɝɢɞɪɨɭɡɥɚ ɥɟɫɨɦ, ɬɨɪɮɨɦ ɢ ɞɪɭɝɢɦ ɦɭɫɨɪɨɦ; 
-ɡɚɢɥɟɧɢɟ ɢ ɡɚɪɚɫɬɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
-ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢ ɥɟɞɨɜɵɣ ɪɟɠɢɦɵ; 
-ɤɚɱɟɫɬɜɨ ɜɨɞɵ; 
-ɫɨɛɥɸɞɟɧɢɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ. 
ȼ ɩɪɢɛɪɟɠɧɨɣ ɩɨɥɨɫɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɦɟɫɬɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɬɟɱɟɤ 

ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɡɚɛɨɥɚɱɢɜɚɧɢɟ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 
 

8.7 ɉɪɢɛɨɪɵ ɢ ɫɩɨɫɨɛɵ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɤɚɫɤɚɞɨɦ ɝɪɭɧɬɨɜɵɯ 
ɩɥɨɬɢɧ. 

 
Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɤɚɫɤɚɞɨɦ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ 

ɧɚɛɥɸɞɟɧɢɹ ɜɢɞɭɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɥɟɬɚɸɳɟɝɨ ɞɪɨɧɚ. ɉɨɡɜɨɥɹɸɳɟɝɨ ɫɜɨɜɪɟɦɟɧɨ 
ɜɵɹɜɢɬɶ ɧɚ ɧɢɡɨɜɨɦ ɨɬɤɨɫɟ ɡɨɧ ɫ ɹɪɤɨ ɡɟɥɟɧɵɦ ɬɪɚɜɹɧɵɦ ɩɨɤɪɨɜɨɦ, ɩɨɹɜɥɟɧɢɟ 
ɨɫɚɞɨɱɧɵɯ ɜɨɪɨɧɨɤ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɧɢɡɨɜɵɯ ɢ ɜɟɪɯɨɜɵɯ ɨɬɤɨɫɨɜ ,ɡɚɪɚɫɬɚɧɢɟ 
ɩɥɨɬɢɧɵ ɦɟɥɤɢɦ ɤɭɫɬɚɪɧɢɤɨɦ. 

ɇɚ ɜɟɪɯɨɜɨɦ ɨɬɤɨɫɟ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɫ ɩɨɦɨɳɶɸ ɞɪɨɧɚ ɜɟɞɟɬɫɹ ɤɨɧɬɪɨɥɶ 
ɡɚ ɥɟɞɨɨɛɪɨɡɨɜɚɧɢɟɦ ɤɨɬɨɪɵɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ. Ɍɚɤ ɠɟ ɜɢɞɭɬɫɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɡɨɧɚɦɢ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɨɫɚɞɤɚɦɢ ɩɥɨɬɢɧ ɜɟɞɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 
ɝɥɭɛɢɧɧɵɯ ɦɚɪɨɤ ɩɪɢ ɩɨɦɨɳɢ ɬɚɯɟɨɦɟɬɪɚ. 

ȼ ɯɨɞɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɹɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ 
ɬɟɪɪɢɬɨɪɢɢ ɜɟɞɟɬɫɹ ɫɴɟɦɤɚ ɢ ɚɧɚɥɢɡ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨ ɨɛɧɚɪɭɠɢɬɶ ɡɚɫɨɪɟɧɢɹ ɚɤɜɚɬɨɪɢɢ ɡɚɢɥɟɧɢɹ ɢ ɡɚɪɚɫɬɚɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɍɚɤɠɟ ɞɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɢɬɶɫɹ 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɟɣ ɢ 
ɬɨɱɧɟɣ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ.  

Ɉɛɫɥɟɞɨɜɚɧɢɹ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɨɛɨɬɚ 
ɜɨɞɨɥɚɡɚ . 

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɪɨɧɚ ɩɨɡɜɨɥɹɟɬ  ɭɜɟɥɢɱɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ 
ɩɪɨɜɨɞɢɬɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɬɤɨɫɚɦɢ ɢ ɝɪɟɛɧɟɦ  ɩɥɨɬɢɧɵ ɧɟ ɪɚɡ ɜ ɦɟɫɹɰ, ɚ ɫ 
ɢɧɬɟɪɜɚɥɨɦ  ɜ 2 ɧɟɞɟɥɢ. ɍɜɟɥɢɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɛɥɸɞɟɧɢɣ ɩɨɦɨɝɚɟɬ 
ɛɵɫɬɪɟɣ ɜɵɹɜɥɹɬɶ ɡɨɧɵ ɮɢɥɶɬɪɚɰɢɢ, ɡɚɪɚɫɬɚɧɢɹ ɤɭɫɬɚɪɧɢɤɨɦ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ , 
ɨɛɪɚɡɨɜɚɧɢɹ ɥɶɞɚ ɧɚ ɜɟɪɯɨɜɨɦ ɨɬɤɨɫɟ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɑɬɨ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ 
ɛɵɫɬɪɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɢ ɬɢɩ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. ɍɦɟɧɶɲɢɬɶ ɩɨɜɪɟɠɞɟɧɢɹ 
ɨɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɹ.  
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ɍɜɟɥɢɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɩɨɡɜɨɥɹɟɬ ɧɚ 
ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɨɛɧɚɪɭɠɢɬɶ ɤɪɭɩɧɵɣ ɩɥɚɜɚɸɳɢɣ ɦɭɫɨɪ 
ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɩɥɨɬɢɧɵ.     

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɹ ɞɪɨɧɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɩɪɨɫɬɢɬɶ ɢ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɝɪɭɧɬɨɜɵɦɢ ɩɥɨɬɢɧɚɦɢ, 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɧɟɦɭ ɬɟɪɪɢɬɨɪɢɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɞɪɨɧɚɦ ɢ ɪɨɛɨɬɨɦ ɜɨɞɨɥɚɡɨɦ ɜɟɞɟɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɥɢɛɨ ɫɚɦɢɦ 
ɦɚɫɬɟɪɨɦ  ɢɡ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ ɩɭɧɤɬɚ ɭɩɪɚɜɥɟɧɢɹ.    
 

8.8 Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɧɚɛɥɸɞɟɧɢɣ. 
 

Ɉɛɪɚɛɨɬɤɚ ɢ ɨɰɟɧɤɚ ɩɨɥɭɱɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɜɟɞɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯɜ ɤɨɬɨɪɭɸ ɡɚɧɨɫɹɬɫɹ ɜɫɟ ɞɚɧɧɵɟ 
ɧɚɛɥɸɞɟɧɢɣ ɫɧɢɦɤɢ ɫɞɟɥɚɧɧɵɟ ɞɪɨɧɚɦ. 

ɉɨɫɥɟ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɚɪɚɦɟɬɪɨɜ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɞɢɧɚɦɢɤɟ ɪɚɡɜɢɬɢɹ ɧɚɛɥɸɞɚɟɦɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɩɨɜɬɨɪɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɹɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɢ 
ɤɚɤɨɣ-ɥɢɛɨ ɞɟɮɟɤɬɧɨɣ ɡɨɧɵ. 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨɦɨɝɚɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɨɱɚɝɢ ɮɢɥɶɬɪɚɰɢɢ 
ɥɟɞɨɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɡɚɢɥɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɢ 
ɨɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɚɡɪɭɲɟɧɢɹ ɩɥɨɬɢɧ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

ɍɱɭɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɍɱɭɪ. 
ɍɱɭɪɫɤɚɹ  Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 
ȼ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 

ɝɢɞɪɨɥɨɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɍɱɭɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 1125 
Ɇȼɬ.ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɬɦɟɬɤɢ 
ɇɉɍ =490 ɦ, ɍɆɈ = 464 ɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɹɥɢ ɤ 
ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɭ ɊɈ 115 – ȼ , ɪɚɛɨɬɚɸɳɚɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ 78 ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ 103 ɦ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɹɥɢ ɪɚɜɧɵɦ 4. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ 
ɨɛɪɚɡɨɜɚɧ ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 110 ɦ; 
ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɧɨɣ 110 ɦ; 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ 
ɩɥɨɬɢɧɭ, ɩɪɢɧɹɥɢ ɧɨɫɨɤ – ɬɪɚɦɩɥɢɧ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
ɩɪɢɧɹɥɢ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɍɱɭɪɫɤɨɝɨ Ƚɍ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɨɛɨɫɧɨɜɚɧɧɨ ɞɥɹ ɷɧɟɪɝɟɬɢɤɟ ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ əɤɭɬɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɥɭɱɢɥɢ 
ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 6,5 ɝɨɞɚ; 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɫɨɫɬɚɜɥɹɟɬ- 33003,9 ɦɥɧ.ɪɭɛ.; 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ – 0,19 Ʉȼɬ*ɱ; 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ - 75314,1 ; 
ȼ ɤɚɱɟɫɬɜɟ ɫɩɟɰɜɨɩɪɨɫɚ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɨɪɝɚɧɢɡɚɰɢɹ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ 
ɡɚ ɤɚɫɤɚɞɨɦ ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ. 
 
 
 
 
 
 
 
 



105 
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ɩɨɬɪɟɛɥɟɧɢɹ»(№ 89-ɎɁ ɨɬ 24.06.1998 ɝ). 

21) ɉɨɝɨɧɹɣɱɟɧɤɨ ɂ.ɘ., Ʉɭɰɟɧɨɜ Ⱦ.Ⱥ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
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22) «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; 

23) ɇɟɤɥɟɩɚɟɜ, Ȼ.ɇ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ: 
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ɉɊИЛɈɀȿɇИə Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɣ ɪɚɫчɟɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
Ɍɚɛɥɢɰɚ Ⱥ.1 - Иɬɟɪɚɰɢя  
Мɟɫяɰ Q,ɦ^3/ɫ Qɜɯɤ<Qɧɛ 

 
Vɜɞɯщ,ɤɦ^3 Zɜɛ,ɦ 

Zɧɛ,ɦ H,ɦ 
Nɝɷɫ, 
Мȼɬ 

Nɝɚɪ, 
Мȼɬ 

 
Qɛɵɬɩɨɥ Qɯɨɥɫɛɪ Qɮɢɥɶɬɪ Qɜɞɯщ Qɜɯɤ Qɧɛ Qɝɷɫ ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

10 151 0 3 690 754 844 841 32,00 1,79 30,21 490 488 489 384,8 104 769 769 
11 143 0 3 868 377 1014 1011 30,21 2,25 27,96 488 486 487 385,6 101 898 898 
12 100 0 2 1050 377 1152 1150 27,96 2,72 25,24 486 482 484 386,2 97 983 983 
1 99 0 2 1105 377 1206 1204 25,24 2,86 22,38 482 477 480 386,4 93 983 983 
2 84 0 2 1071 377 1157 1155 22,38 2,78 19,60 477 473 475 386,2 88 898 898 
3 80 0 2 974 377 1056 1054 19,60 2,52 17,08 473 468 470 385,8 84 778 778 
4 82 0 1 671 754 754 753 17,08 1,74 15,34 468 464 466 384,3 81 535 ɩɨ ɜɯɤ 
5 1390 0 24 -660 754 754 730 15,34 -1,71 17,05 464 467 465 381,8 83 535 ɩɨ ɜɯɤ 
6 3289 0 69 -2604 754 754 685 17,05 -6,75 23,80 467 480 474 381,8 91 550 ɩɨ ɜɯɤ 
7 2453 0 44 -1743 754 754 710 23,80 -4,52 28,32 480 486 483 381,8 101 628 ɩɨ ɜɯɤ 
8 1853 0 30 -1129 754 754 724 28,32 -2,93 31,24 486 489 488 381,8 105 672 ɩɨ ɜɯɤ 
9 1029 0 16 -291 754 754 738 31,24 -0,75 32,00 489 490 490 381,8 107 697 ɩɨ ɜɯɤ 
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ɉɊИЛɈɀȿɇИə Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɣ ɪɚɫчɟɬ ɫɪɟɞɧɟ ɜɨɞɧɨɝɨ ɝɨɞɚ. 
 

Ɍɚɛɥɢɰɚ Ȼ.1 - Иɬɟɪɚɰɢя 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Мɟɫяɰ Q,ɦ^3/ɫ Qɜɯɤ<Qɧɛ 
 

Vɜɞɯщ,ɤɦ^3 Zɜɛ,ɦ 
Zɧɛ,ɦ H,ɦ 

Nɝɷɫ 
,Мȼɬ 

Nɝɚɪ, 
Мȼɬ 

 
Qɛɵɬɩɨɥ Qɯɨɥɫɛɪ Qɮɢɥɶɬɪ Qɜɞɯщ Qɜɯɤ Qɧɛ Qɝɷɫ ɧɚɱ dV ɤɨɧ ɧɚɱ ɤɨɧ ɫɪɟɞɧ 

10 283 0 3 556 754 842 839 32,00 1,44 30,56 490 489 489 384,7 104 769 769 
11 186 0 3 820 377 1009 1006 30,56 2,13 28,43 489 486 487 385,6 101 898 898 
12 119 0 2 1023 377 1144 1142 28,43 2,65 25,78 486 483 484 386,1 98 983 983 
1 96 0 2 1096 377 1194 1192 25,78 2,84 22,94 483 478 480 386,3 94 983 983 
2 82 0 2 1059 377 1143 1141 22,94 2,74 20,20 478 474 476 386,1 89 898 898 
3 78 0 2 1100 377 1180 1178 20,20 2,85 17,34 474 468 471 386,3 84 872 778 
4 479 0 1 770 754 1250 1249 17,34 2,00 15,35 468 464 466 386,6 79 866 ɩɨ ɜɯɤ 
5 2189 0 24 -1000 754 1213 1189 15,35 -2,59 17,94 464 469 466 383,4 83 864 ɩɨ ɜɯɤ 
6 4937 850 69 -3800 754 2056 1137 17,94 -7,65 25,59 469 482 476 386,0 89 894 ɩɨ ɜɯɤ 
7 3164 920 44 -2150 754 1978 1014 25,59 -3,19 28,78 482 486,6 485 385,8 98 877 ɩɨ ɜɯɤ 
8 2432 406 30 -1400 754 1468 1032 28,78 -2,58 31,35 487 489 488 384,2 103 939 ɩɨ ɜɯɤ 
9 1019 0 16 -250 754 785 769 31,35 -0,65 32,00 489 490 490 382,0 107 726 ɩɨ ɜɯɤ 



109 
 

ɉɊИЛɈɀȿɇИə ȼ 
 

ɉɨɤɪɵɬɢɟ ɥɟɬɧɟɝɨ ɫɭɬɨчɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.ȼ - ɉɨɤɪɵɬɢɟ ɥɟɬɧɟɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ  
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ɉɊИЛɈɀȿɇИə Ƚ 
 

ɉɨɤɪɵɬɢɟ ɡɢɦɧɟɝɨ ɫɭɬɨчɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.Ƚ - ɉɨɤɪɵɬɢɟ ɡɢɦɧɟɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
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ɉɪɢɥɨɠɟɧɢɟ Ⱦ 
 

Уɧɢɜɟɪɫɚɥɶɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 1 Ⱦ -. ɍɧɢɜɟɪɫɚɥɶɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɊɈ 115-ȼ 
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ɉɪиɥɨɠɟɧиɟ Е 

ɉɪɨɬɨчɧɚя чɚɫɬɶ ɦɨɞɟɥи ɬɭɪɛиɧɵ ɊɈ115-В 

Ɋиɫɭɧɨɤ 1.Е - ɉɪɨɬɨчɧɚя чɚɫɬɶ ɦɨɞɟɥи ɬɭɪɛиɧɵ ɊɈ115-В 
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