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Сɨɤɪащɟɧɧыɣ ɩаɫɩɨɪɬ Хɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥа ɧа ɪɟɤɟ Хаɧɬаɣɤа 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȽЭɋ Хɨɥɢɞɢɧɫɤɚɹ ȽЭɋ ɧɚ ɪɟɤɟ Хɚɧɬɚɣɤɚ,                                                 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ.                                                       
 
Хɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 581 ɦ³/ɫ, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 819 ɦ³/ɫ, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ   
    0,1%, 5215 ɦ³/ɫ, 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 6098 м3/с, 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ  ɦɧɨɝɨɥɟɬɧɢɣ, 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 61 ɦ; ɍɆɈ 43,23 ɦ 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 12,25  ɤɦ3; ɩɨɥɟɡɧɵɣ 6,7 ɤɦ3. 
 
ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 38,0 ɦ,          
ɛ) ɪɚɫɱɟɬɧɵɣ 31,0 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 20,3 ɦ. 
 
Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 232 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 224 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 1,4 ɦɥɪɞ ɤȼɬ.ɱ. 
ɜ) Чɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6700 ɱɚɫ. 
 
ɉɥɨɬɢɧɵ: 
ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ  ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɪɭɫɥɨɜɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɝ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɝɥɭɯɚɹ  ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ, 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ 450 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 47 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ  ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ, 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ 5 ɨɬɜɟɪɫɬɢɣ , 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 75 ɦ, 
 
Зɞɚɧɢɟ ȽЭɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ɪɭɫɥɨɜɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 6, 
ɛ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 81,4 ɦ ɲɢɪɢɧɚ 30,8 ɦ. 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
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ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-400,  
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ 650/130-32, ɟɝɨ ɦɨɳɧɨɫɬɶ 38,7 Ɇȼ∙А, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ, 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 6,3 ɥɟɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,08 ɤɨɩ/ɤȼɬ∙ɱ, 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 81254 ɪɭɛ/ɤȼɬ 
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ВВȿȾȿНИȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪ-
ɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟё ɩɚɪɚɦɟɬɪɨɜ 
ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ 
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Кɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ȽЭС 
ɜɟɫɶɦɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧ-
ɤɟ ɟё ɫɛɵɬɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Кɨɷɮ-
ɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 97%, ɱɬɨ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɜɵɲɟ КПȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ ɨɬɫɭɬ-
ɫɬɜɭɟɬ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛ-
ɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨ-
ɫɬɚɧɰɢɣ. Ƚɢɞɪɨɫɬɚɧɰɢɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ ɜɵɪɚɛɨɬɤɭ ɢ 
ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ ɬɟɩɥɨɜɵɦ ɫɬɚɧ-
ɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ – ɫɭɬɤɢ. Эɬɨ ɩɨɡɜɨɥɹɟɬ 
ȽЭС ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟ-
ɦɟ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ȿɞɢɧɨɣ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɬɪɚɧɵ. 

ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ ɝɢɞɪɨɷɥɟɤ-
ɬɪɨɫɬɚɧɰɢɣ. 
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1 Ɉɛщɚя чɚɫɬɶ  
 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢя 

Ɋɟɤɚ Хɚɧɬɚɣɤɚ – ɩɪɚɜɵɣ ɩɪɢɬɨɤ ȿɧɢɫɟɹ ɜɵɬɟɤɚɟɬ ɢɡ Ɇɚɥɨɝɨ Хɚɧɬɚɣɫɤɨɝɨ 
ɨɡɟɪɚ. Ⱦɥɢɧɚ ɪɟɤɢ 165 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 30700 ɤɜ.ɤɦ. Ȼɚɫɫɟɣɧ ɪɟɤɢ 
Хɚɧɬɚɣɤɢ ɪɚɫɩɨɥɨɠɟɧ ɡɚ ɩɨɥɹɪɧɵɦ ɤɪɭɝɨɦ, ɜ ɥɟɫɨɬɭɧɞɪɨɜɨɣ ɡɨɧɟ ɫ ɧɟɜɵɫɨɤɨɣ 
ɥɟɫɢɫɬɨɫɬɶɸ ɢ ɛɨɥɶɲɢɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ ɛɨɥɨɬ ɢ ɬɭɧɞɪɵ ɜ ɪɚɣɨɧɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ.  

ȼ ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ ɛɟɪɟɝɚ ɪɟɤɢ ɤɪɭɬɵɟ ɜɵɫɨɬɨɣ ɞɨ 70 ɦɟɬɪɨɜ, ɲɢɪɢɧɚ 
ɪɟɤɢ ɩɨ ɭɪɟɡɭ ɜɨɞɵ ɜ ɦɟɠɟɧɶ ɫɨɫɬɚɜɥɹɟɬ 45-60 ɦɟɬɪɨɜ. 

 
1.2 Кɥɢɦɚɬ 
 
ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Хɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɤɥɢɦɚɬ 

ɫɭɪɨɜɵɣ, ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ 
ɧɟɭɫɬɨɣɱɢɜɨɣ ɩɨɝɨɞɨɣ ɜ ɩɟɪɟɯɨɞɧɵɟ ɦɟɫɹɰɵ ɝɨɞɚ, ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢ 
ɨɛɢɥɢɟɦ ɨɫɚɞɤɨɜ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ -9,30 C, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -640 C, ɚɛɫɨɥɸɬɧɵɣ 
ɦɚɤɫɢɦɭɦ +330 C. Ɂɢɦɚ ɧɚɢɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ 
ɞɟɪɠɢɬɫɹ 240-265 ɞɧɟɣ ɜ ɝɨɞɭ ɚ ɛɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ 78 ɞɧɟɣ ɜ ɝɨɞɭ.   

 
1.3 Гɢɞɪɨɥɨɝɢчɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɢɦɟɸɬɫɹ ɡɚ 21 ɝɨɞ ɢ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 764 

ɦ3/ɫ (1959-1960ɝɝ.) ɞɨ 282 ɦ3/ɫ (1951-1952ɝɝ.) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 
ɜ ɫɬɜɨɪɟ ȽЭɋ ɪɚɜɟɧ 567 ɦ3/ɫ.  

1.4 Эɧɟɪɝɨɷɤɨɧɨɦɢчɟɫɤɚя хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

ȼ Ɍɚɣɦɵɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɪɚɛɨɬɚɸɬ ɞɜɟ ȽЭɋ  
ɍɫɬɶ-Хɚɧɬɚɣɫɤɚɹ ɢ Кɭɪɟɣɫɤɚɹ . 
Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 20000 

ɬɵɫ. ɱɟɥ.. ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɪɚɣɨɧɟ - 7 ɱɟɥ./ɤɦ2.  
Ɋɚɣɨɧ ɪɚɫɩɨɥɚɝɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɜɢɬɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. Ɉɫɧɨɜɭ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ɝɨɪɧɨɞɨɛɵɜɚɸɳɚɹ ( ɲɚɯɬɚ 
Кɨɬɭɦ – ɞɨɛɵɱɚ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ ), ɪɵɛɧɚɹ ( Хɚɬɚɧɝɫɤɢɣ ɢ Ⱦɭɞɢɧɫɤɢɣ 
ɪɵɛɨɡɚɜɨɞɵ). ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɤɪɭɝɚ – ɇɨɪɢɥɶɫɤɢɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɪɚɣɨɧ  

(ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ).ɍɫɬɶ-Хɚɧɬɚɣɫɤɚɹ ȽЭɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɤɪɭɩɧɟɣɲɟɝɨ ɜ ɦɢɪɟ ɇɨɪɢɥɶɫɤɨɝɨ ɝɨɪɧɨ-ɦɟɬɚɥɭɪɝɢɱɟɫɤɨɝɨ 
ɤɨɦɛɢɧɚɬɚ ɚ ɬɚɤ ɠɟ Ⱦɭɞɢɧɫɤɨɝɨ ɢ ɂɝɚɪɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ. 
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2ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчɟɬɵ 
 

2.1 Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

1.  Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
1.1. Эɧɟɪɝɨɫɢɫɬɟɦɚ ɋɢɛɢɪɶ ɩɨ ɬɢɩɨɜɵɦ ɝɪɚɮɢɤɚɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ 

ɲɢɪɨɬɵ  «ɐɟɧɬɪ». 
1.2. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ 35000 Ɇȼɬ. 
1.3.ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6700 ɱ. 
1.4.ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ 23601 Ɇȼɬ. 
1.5. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ 14000 Ɇȼɬ. 
1.6. Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 

ɫɢɫɬɟɦɵ 7%. 
2. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɏɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯɩɥɨɳɚɞɟɣ ɢ ɨɛɴɟɦɨɜ ɏɨɥɢɞɢɧɫɤɨɝɨ 
 ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɨɜ ɢ ɩɥɨɳɚɞɟɣ 
 

Zɜɛ, ɦ F, ɤɦ2 V, ɤɦ3 

20 0 0 

31,08 12 2,4 

32,8 14 2,8 

34,84 16 3,2 

37,27 19 3,8 

40,16 23 4,6 

43,52 28 5,6 

47,36 34 6,8 

51,6 41 8,2 

56,21 50 10 

61,04 61 12,2 

65,08 75 15 

70,08 92 18,4 

73,64 114 22,8 

76,72 141 28,2 

  
 ɇɚ ɪɢɫɭɧɤɟ 2.1 ɢɡɨɛɪɚɠɟɧɚ ɤɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ. 
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Ɋɢɫɭɧɨɤ 2.1 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = 𝑓ሺ𝑉ሻ 
 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɪɚɫɯɨɞɨɜ ɏɨɥɢɞɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ 

 

Qɧɛ, ɥɟɬɨ ɦ3/ɫ Zɧɛ, ɦ Qɧɛ ɡɢɦɚ, ɦ3/ɫ 

0 20 0 
90 20,57 79,2 
180 21,14 158,4 
280 21,71 246,4 
420 22,16 369,6 
550 22,61 484 
760 23,36 668,8 
950 23,95 836 
1250 24,56 1100 
1550 24,96 1364 
1900 25,38 1672 
2450 25,86 2156 
2950 26,17 2596 
3400 26,5 2992 
3700 26,68 3256 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2   

Qɧɛ, ɥɟɬɨ ɦ3/ɫ Zɧɛ, ɦ Qɧɛ ɡɢɦɚ, ɦ3/ɫ 

3900 26,8 3432 
4300 27,04 3784 
4600 27,2 4048 
4900 27,4 4312 
5200 27,57 4576 
5500 27,76 4840 
5900 27,96 5192 
6200 28,1 5456 

 
 
ɇɚ ɪɢɫɭɧɤɟ 2.2 ɢɡɨɛɪɚɠɟɧɚ ɤɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 

ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ. 

 
 

Ɋɢɫɭɧɨɤ 2.2 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = 𝑓ሺܳሻ 
 

3. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ0,88. 
4. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  𝑘𝑁 = ͺ,ͻ. 
5. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh=0,83ɦ. 
6. ɇɉɍ ɝɢɞɪɨɭɡɥɚ =61,00ɦ. 
7. ȾɇɈ ɝɢɞɪɨɭɡɥɚ = 20,00 ɦ. 
8. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɏɚɧɬɚɣɤɚ ɜ 

ɫɬɜɨɪɟ ɏɨɥɢɞɢɧɫɤɨɣȽЭɋ ɡɚ ɩɟɪɢɨɞ 1950-1971 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɏɚɧɬɚɣɤɚ 
 

Ƚɨɞɵ IV  V VI  VII VIII IX  X XI  XII I II  III  Qɫɪ.ɝɨɞ. 

1950-1951 3597 1220 483 380 282 128 97 62 35 21 17 463 565 

1951-1952 1471 519 403 325 158 142 89 66 52 44 44 66 282 

1952-1953 1809 2540 999 730 362 206 109 69 56 50 45 48 585 

1953-1954 2757 2003 871 581 296 167 119 79 49 44 39 37 587 

1954-1955 2924 2013 907 640 404 171 112 75 58 45 44 142 628 

1955-1956 1637 1777 1160 1190 599 284 159 99 68 53 48 79 596 

1956-1957 1701 1993 834 539 421 149 99 64 45 28 22 37 494 

1957-1958 1786 1480 865 816 414 250 148 109 84 70 69 292 532 

1958-1959 3063 1547 649 601 814 324 238 151 101 77 62 70 641 

1959-1960 2155 3377 1840 990 368 166 67 36 20 12 11 123 764 

1960-1961 2653 1453 929 656 302 146 118 79 54 36 23 31 540 

1961-1962 1801 1900 891 746 416 214 125 79 57 31 16 86 530 

1962-1963 2708 2965 868 570 292 167 118 73 58 44 44 141 671 

1963-1964 1842 1757 1150 1180 592 278 161 109 78 70 70 293 632 

1964-1965 3030 1523 644 598 807 318 233 63 56 42 42 63 618 

1965-1966 1808 2527 997 725 363 202 111 70 56 49 42 49 583 

1966-1967 2729 2000 876 575 294 168 119 40 20 13 12 126 581 

1967-1968 2733 1493 949 670 312 153 119 62 45 28 22 34 552 

1968-1969 1680 1397 813 768 387 235 140 45 38 26 19 32 465 

1969-1970 2640 953 838 1250 409 109 58 44 37 25 19 31 534 

1970-1971 2560 928 814 1218 398 106 56 64 45 41 42 41 526 

ɋɪɟɞɧɟɟ 2337 1779 894 770 394 194 124 73 53 40 36 109 567 

 
2.2 ȼɵɛɨɪ ɪɚɫчɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ ɜɨɞɧɨɫɬɢ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟчɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɬɨɱɧɨɫɬɢ ɪ. ɏɚɧɬɚɣɤɚ ɜ ɫɬɜɨɪɟ 
ɏɨɥɢɞɢɧɫɤɨɣ  ȽЭɋ ɡɚ ɩɟɪɢɨɞ 1950-1971 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.3. 

Ƚɨɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ 
(ɦɟɠɟɧɶ). Ɂɚ ɦɧɨɝɨɜɨɞɧɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞ ɛɵɥ ɛɨɥɶɲɟ 
ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ, ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ ɲɟɫɬɨɣ, ɫɟɞɶɦɨɣ, ɜɨɫɶɦɨɣ ɢ 
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ɞɟɜɹɬɵɣ ɦɟɫɹɰɵ. Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 - Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

№ P, % 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ 
Qɫɪ.ɝɨɞ., 

ɦ3/c 
ɝɨɞ Q, ɦ3/c ɝɨɞ Q, ɦ3/c 

1 4,5 1959-1960 764 1959-1960 2091 1963-1964 206 
2 9,1 1962-1963 671 1962-1963 1778 1958-1959 203 
3 13,6 1958-1959 641 1954-1955 1621 1957-1958 180 
4 18,2 1963-1964 632 1953-1954 1553 1964-1965 177 
5 22,7 1954-1955 628 1966-1967 1545 1955-1956 174 
6 27,3 1964-1965 618 1952-1953 1520 1950-1951 138 
7 31,8 1955-1956 596 1958-1959 1518 1954-1955 131 
8 36,4 1953-1954 587 1965-1966 1514 1961-1962 128 
9 40,9 1952-1953 585 1964-1965 1501 1952-1953 118 
10 45,5 1965-1966 583 1963-1964 1482 1965-1966 118 
11 50,0 1966-1967 581 1967-1968 1461 1962-1963 117 
12 54,5 1950-1951 565 1955-1956 1441 1968-1969 115 
13 59,1 1967-1968 552 1960-1961 1423 1956-1957 108 
14 63,6 1960-1961 540 1969-1970 1420 1953-1954 104 
15 68,2 1969-1970 534 1950-1951 1420 1959-1960 100 
16 72,7 1957-1958 532 1970-1971 1380 1970-1971 99 
17 77,3 1961-1962 530 1961-1962 1335 1966-1967 99 
18 81,8 1970-1971 526 1956-1957 1267 1960-1961 99 
19 86,4 1956-1957 494 1957-1958 1237 1967-1968 97 
20 90,9 1968-1969 465 1968-1969 1165 1969-1970 92 
21 95,5 1951-1952 282 1951-1952 680 1951-1952 83 

 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 

ɝɨɞ. Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, 
ɬ.ɟ. ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 1956-1957 ɝɨɞ. 

 
Ⱦɥɹ 1956-1957 ɝɨɞɚ: 
 Кɦ=

𝑄ˏ ଵଽ଺଻−଺଼𝑄ˏଵଽହ଺−ହ଻ = ଽ଻ଵ଴଼ = 1,116                                                                                                      ሺʹ.ͳሻ 

 К˒=
𝑄˒ ଵଽହ଻−ହ଼𝑄˒ଵଽହ଺−ହ଻ = ଵଶଷ଼ଵଶ଺଻ = 0,976                                                                                                  ሺʹ.ʹሻ 

 
 Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%, ɧɨ ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ 
ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1965-1966 ɢ 1966-1967 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɝɨɞ, 
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ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ 
ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 
  

Ⱦɥɹ 1966-1967ɝɨɞɚ: 
 Кɦ=

𝑄ˏ ଵଽ଺ହ−଺଺𝑄ˏଵଽ଺଺−଺଻ = ଵଵ଻ଽଽ  = 1,183      (2.3) 

 К˒=
𝑄˒ ଵଽ଺଻−଺଼𝑄˒ଵଽ଺଺−଺଻ = ଵସ଺ଵଵହସହ = 0,946                                                                      ሺʹ.Ͷሻ 

 
Ⱦɥɹ 1965-1966  ɝɨɞɚ: 
 К
ɦ
=

𝑄ˏ ଵଽ଺ଶ−଺ଷ𝑄ˏଵଽ଺ହ−଺଺ = ଵଵ଻ଵଵ଼ = 0,979                                                                                    ሺʹ.ͷሻ 

 К˒=
𝑄ˏ ଵଽ଺ଷ−଺ସ𝑄ˏଵଽ଺ହ−଺଺ = ଵସ଼ଶଵସଵହ = 1,022                                                                                  ሺʹ.͸ሻ 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1965-1966  , ɬɚɤ ɤɚɤ 

ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɬɚɛɥɢɰɚ 2.5 ɢ 2.6). 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.5 - Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ (1956-
1957 ɝɨɞ): 
 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ, ɦ3/c 

Q90%,ɦ3/c 71 50 31 25 41 1661 1946 814 526 470 166 110 493 

Qɩɪ.90%,ɦ3/c 138 55 47 39 46 1580 1746 914 826 212 152 157 493 

 
Ɍɚɛɥɢɰɚ 2.6 - ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ 
(1965-1966 ɝɨɞ): 
 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ., ɦ3/ɫ 

Q50%, ɦ3/ɫ 70 56 49 42 200 1647 2582 1019 741 361 201 110 594 

Qɩɪ., 50% ɦ3/ɫ 145 56 49 42 200 2000 2080 1167 941 220 203 172 594 
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Ɋɢɫɭɧɨɤ 2.4 - Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨчɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɯɚɪɚɤɬɟɪɧɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ 

ɞɜɭɯ ɩɟɪɢɨɞɨɜ: ɜɟɫɟɧɧɟ-ɥɟɬɧɟɝɨ ɢ ɨɫɟɧɧɟ-ɡɢɦɧɟɝɨ.  
Ɍɢɩɢɱɧɵɦɢ ɥɟɬɧɢɦɢ ɫɭɬɤɚɦɢ ɩɪɢɧɢɦɚɟɦ 10.07.2015, ɬɢɩɢɱɧɵɦɢ ɡɢɦɧɢɦɢ 

ɫɭɬɤɚɦɢ 30.12.2015ɝ. Ⱦɚɧɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɛɟɪɭɬɫɹ ɫ ɫɚɣɬɚ 
ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ[1] ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ: ɈЭɋ 
ɋɢɛɢɪɶ (ɬɚɛɥɢɰɚ 2.7 ɢ 2.8). 

 ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɨɫɬɚ 
ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ 
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ɦɨɳɧɨɫɬɢ ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ 
ɧɚɝɪɭɡɤɢ ɢ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. 
 
Ɍɚɛɥɢɰɚ 2.7 - ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ  
 

 

ȼɪɟɦɹ  
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 

(ɪɚɧɠɢɪɨɜɚɧɧɚɹ) 
(Ɇȼɬ) 

∆Pɡ, 
ɬɵɫ. 
Ɇȼɬ 

∆Эɡ, 
Ɇȼɬ∙ɱ 

∑P, ɬɵɫ. 
Ɇȼɬ 

∑Э, 
ɦɥɧ.ɤȼɬ*∙ɱ 

1 24471 27152 44 0,04 44 0,044 
2 24625 27108 8 0,02 52 0,06 
3 24894 27100 65 0,20 117 0,255 
4 25048 27035 208 0,83 325 1,087 
5 25498 26827 68 0,34 393 1,427 
6 26027 26759 161 0,97 554 2,393 
7 26362 26598 57 0,40 611 2,792 
8 26469 26541 72 0,58 683 3,368 
9 26160 26469 107 0,96 790 4,331 
10 26105 26362 11 0,11 801 4,441 
11 26246 26351 54 0,59 855 5,035 
12 26351 26297 51 0,61 906 5,647 
13 26598 26246 86 1,12 992 6,765 
14 27035 26160 55 0,77 1047 7,535 
15 27152 26105 78 1,17 1125 8,705 
16 27100 26027 437 6,99 1562 15,697 
17 26759 25590 92 1,56 1654 17,261 
18 26827 25498 450 8,10 2104 25,361 
19 27108 25048 100 1,90 2204 27,261 
20 26541 24948 54 1,08 2258 28,341 
21 26297 24894 170 3,57 2428 31,911 
22 25590 24724 99 2,18 2527 34,089 
23 24948 24625 154 3,54 2681 37,631 
24 24724 24471 24471 587,30 27152 624,935 
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Ɍɚɛɥɢɰɚ 2.8 - ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ  
 

ȼɪɟɦɹ  
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 

(ɪɚɧɠɢɪɨɜɚɧɧɚɹ) 
(Ɇȼɬ) 

∆Pɥ, 
Ɇȼɬ 

∆Эɥ, 
Ɇȼɬ∙ɱ 

∑P, ɬɵɫ. 
Ɇȼɬ 

∑Э, 
ɦɥɧ.ɤȼɬ*∙ɱ 

0 18061 19943 13 0,01 13 0,013 

1 18310 19930 18 0,04 31 0,049 

2 18628 19912 92 0,28 123 0,325 

3 18908 19820 36 0,14 159 0,469 

4 19520 19784 61 0,31 220 0,774 

5 19617 19723 13 0,08 233 0,852 

6 19912 19710 26 0,18 259 1,034 

7 19943 19684 67 0,54 326 1,57 

8 19930 19617 97 0,87 423 2,443 

9 19820 19520 39 0,39 462 2,833 

10 19784 19481 75 0,83 537 3,658 

11 19723 19406 17 0,20 554 3,862 

12 19481 19389 111 1,44 665 5,305 

13 19389 19278 128 1,79 793 7,097 

14 19278 19150 242 3,63 1035 10,727 

15 19150 18908 195 3,12 1230 13,847 

16 19710 18713 85 1,45 1315 15,292 

17 19684 18628 149 2,68 1464 17,974 

18 19406 18479 26 0,49 1490 18,468 

19 18713 18453 128 2,56 1618 21,028 

20 18479 18325 15 0,32 1633 21,343 

21 18453 18310 155 3,41 1788 24,753 

22 18325 18155 94 2,16 1882 26,915 

23 18155 18061 18061 433,46 19943 460,379 

24 18061 19943 13 0,01 13 0,013 
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2.4. ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫячɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ 

ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.9: 
 ʟ𝑡𝑚𝑎𝑥 = ܽ + ሺܾ ∙ cos|͵Ͳ°° ∙ 𝑡 − ͳͷ°|ሻ,                                                       (2.7) 

 
ɝɞɟ    t - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1- ɹɧɜɚɪɶ, 2- ɮɟɜɪɚɥɶ ɢ ɬ. ɞ.); 

ɚ,b-ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
 a = Pˊˋˏ˃max+Pˎˈ˕ˑmaxଶ ,                                                                                              (2.8) 

 b = Pɡɢɦɚ
max−Pɥɟɬɨ

maxଶ .                                                                                              (2.9) 

 
Ɍɚɛɥɢɰɚ 2.9 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ 

 

Ɇɟɫɹɰ (30∙t-15) ∙ (3,14/180) cos a b Pt,max, Ɇɜɬ 

1 0,26 0,97 

23548 3605 

27029 

2 0,79 0,71 26097 

3 1,31 0,26 24483 

4 1,83 -0,26 22618 

5 2,36 -0,71 21002 

6 2,88 -0,97 20067 

7 3,40 -0,97 20064 

8 3,93 -0,71 20994 

9 4,45 -0,26 22607 

10 4,97 0,26 24472 

11 5,50 0,71 26089 

12 6,02 0,97 27026 

 
 ɉɨ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 
ɪɢɫɭɧɨɤ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.10: 

 𝑡̝ܲ ˓ˈˇ = ܽ + ሺb ∙ cos|͵Ͳ° ∙ t − ͳͷ°|ሻ,                                                           (2.10) 
 

ɝɞɟt-ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
a, b –ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜɵɱɢɫɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

 a = Pɡɢɦɚ
ɫɪɟɞ +Pɥɟɬɨ

ɫɪɟɞଶ ,                                                                                             (2.11) 

 

 ܾ = Pˊˋˏ˃˔˓ˈˇ −Pˎˈ˕ˑ˔˓ˈˇଶ .                                                                                            (2.12) 
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Ɍɚɛɥɢɰɚ 2.10 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ 

Ɇɟɫɹɰ (30∙t-15) ∙ (3,14/180) cos a b Pt,ɫɪɟɞɧ, Ɇɜɬ 

1 0,26 0,97 

22611 3428 

25922 
2 0,79 0,71 25036 
3 1,31 0,26 23500 
4 1,83 -0,26 21726 
5 2,36 -0,71 20189 
6 2,88 -0,97 19301 
7 3,40 -0,97 19298 
8 3,93 -0,71 20182 
9 4,45 -0,26 21716 
10 4,97 0,26 23490 
11 5,50 0,71 25028 
12 6,02 0,97 25919 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɢɫɭɧɨɤ 2.6. 
 

 
 

Ɋɢɫɭɧɨɤ 2.6 - Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.5Ɋɚɫчɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢя ɫ ɭчɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1956-1957) ɜɵɱɢɫɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ: 
 𝑁ʒЭʠ = 𝑘𝑁 ∙ ܳ˒˓ଽ଴% ∙ 𝐻ʒЭʠ˒ˑˇ˅,                                                                         (2.13) 

 
ɝɞɟ  kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ,kN=8,9; ܳ˒˓ଽ଴%- ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 𝐻ʒЭʠ˒ˑˇ˅ − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ ȽЭɋ, ɦ. 
 𝐻ʒЭʠ˒ˑˇ˅ = ܼʑʐ − ܼʜʐ(ܳʜʐሺ𝑡ሻ) − ∆ℎ,                               (2.14) 

 
ɝɞɟ  ܼʑʐ- ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=415 ɦ; 
 ܼʜʐ(ܳʜʐሺ𝑡ሻ) −ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 
 ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͺ͵ ɦ. 
 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ȽЭɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 𝑁ʑХК = 𝑘𝑁 ∙ ܳʑХК ∙ 𝐻ʒЭʠ˒ˑˇ˅,             (2.15) 
 
ɝɞɟ ܳʑХК −ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 
 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11. 
 

Ɍɚɛɥɢɰɚ 2.11 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
ɦɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Qɛɵɬ90% 138 55 47 39 46 1561 1746 914 726 212 152 157 
Qɜɯɤ 150 150 150 150 150 150 150 150 150 150 150 150 

Qɮɢɥɶɬɪ 2 3 4 5 6 6 7 7 6 5 4 3 
Qɢɫɩɚɪɟɧ 0 0 0 0 0 1 2 1 0 0 0 0 

Qɩɨɬɪɟɛ ɢɡ ɜɞɯɪ 24 31 15 10 25 45 52 45 40 35 30 22 
Qɥɟɞ 1 1 0 0 -9 0 0 0 0 2 2 3 

ɫɭɦ.ɩɨɬɟɪɶ 27 35 19 15 22 52 61 53 46 42 36 28 
Qɩɨɥ.ɛɵɬ 111 20 28 24 24 1509 1685 861 680 170 116 129 

Zɜɛ, ɦ 61 61 61 61 61 61 61 61 61 61 61 61 
Zɧɛ, ɦ 21,4 20,6 20,6 20,5 20,6 25,8 26,0 25,0 24,6 22,0 21,5 21,5 

ɇɩɨɥ, ɦ 39,6 40,4 40,4 40,5 40,4 35,2 35,0 36,0 36,4 39,1 39,5 39,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 2.11 
ɦɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Nɜɨɞɨɬ(ɛɵɬ) 39 7 10 9 9 473 526 276 220 59 41 45 

Qɜɯɤ 150 150 150 150 150 550 550 600 500 300 160 150 

Zɜɛ, ɦ 61 61 61 61 61 61 61 61 61 61 61 61 

Zɧɛ, ɦ 21,47 21,47 21,63 21,63 21,63 24,06 24,06 24,25 23,86 22,54 21,55 21,47 

ɇɜɯɤ 83 83 83 81 81 81 81 81 81 81 83 83 

Nɜɯɤ 52,8 52,8 52,7 52,6 52,6 180,8 180,81 196,27 165,28 102,68 56,18 52,78 

Nɜɨɞɨ-Nɜɯɤ -13,6 -45,6 -42,5 -43,9 -43,9 291,9 344,7 79,27 54,9 -43,6 -15,4 -7,45 

 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 

ȽЭɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 
Ɍɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ (2.16) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ 

ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.Ɋɚɫɫɱɢɬɚɜ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɫɭɦɦɚɪɧɨɣ 
ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ȼɏɄ, ɦɨɠɟɦ ɫɭɞɢɬɶ ɨ 
ɤɨɥɢɱɟɫɬɜɟ «ɥɢɲɧɟɣ» ɜɨɞɵ: 

 ∑ N˄ы˕ − N˅хˍ =  ʹʹͶ ʛʑ˕.             (2.16) 
 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɳɧɨɫɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɛɵ ɧɟ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ȼɏɄ, ɞɚɧɧɵɟ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.12 ɢ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.12 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

 
t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɫɭɳ ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 

1 25922 12000 39 53 

2 25036 11800 7 53 

3 23500 11600 10 53 

4 21726 11400 9 53 

5 20189 11200 9 53 

6 19301 11000 473 181 

7 19298 11000 526 181 

8 20182 11200 276 196 

9 21716 11400 220 165 

10 23490 11600 59 103 

11 25028 11800 41 56 

12 25919 12000 45 53 
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Ɋɢɫɭɧɨɤ 2.7 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ,  
ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 

 
 
2.6ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɪɢɨɞɚ ɢ ɝɥɭɛɢɧɵ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ.  

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 61 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɞɟɤɚɛɪɶ. 
 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ ȽЭɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ, 
ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɢ2.2. 
 ɇɚ ɪɢɫɭɧɤɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɤɨɩɥɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.13. 
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Ɍɚɛɥɢɰɚ 2.13 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

Ɇɟɫɹɰ 
Qɩɨɥ-
ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥ, 
ɦ3/ɫ 

Qɯɨɥ 
ɋɛ, 
ɦ3/ɫ 

Qɜɨɞ-
ɳɚ, ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɜɯɤ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

V, ɤɦ3 
Zɜɛ ɧɚɱ, 

ɦ 
Zɜɛ ɤɨɧ, 

ɦ 
Zɫɪɟɞ, 

ɦ 
Zɧɛ, 

ɦ 
H, ɦ 

Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪɚɧ, 
Ɇȼɬ Vɧɚɱ ∆V Vɤɨɧ 

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

IX 116 4 0 120 236 150 240 12,65 0,31 12,34 61,00 61,00 61 22,15 38,02 80 ɩɨ ȼɏɄ 

X 129 3 0 560,0 689 150 692 12,25 1,45 10,80 61,00 57,90 59 24,28 34,34 211 211 

XI  111 2 0 667,0 778 150 780 10,77 1,73 9,04 57,90 53,82 56 24,52 30,51 211 211 

XII 20 3 0 147 167 150 170 9,04 0,38 8,66 53,82 52,82 53 21,63 30,86 46 ɩɨ ȼɏɄ 

I 28 4 0 118 146 150 150 8,64 0,31 8,34 52,82 51,98 52 21,63 29,94 39 ɩɨ ȼɏɄ 

II  24 5 0 525 549 550 554 8,32 1,36 6,96 51,98 48,04 50 24,08 25,10 123 ɩɨ ȼɏɄ 

III  24 6 0 520 544 550 550 6,91 1,35 5,56 48,04 43,55 46 24,06 20,90 101 ɩɨ ȼɏɄ 

IV 1509 6 0 -883 626 600 632 5,52 -2,29 7,81 43,23 50,53 47 24,35 21,86 122 ɩɨ ȼɏɄ 

V 1685 7 0 -1192 493 500 500 7,78 -3,09 10,87 50,53 58,06 54 23,86 29,61 130 ɩɨ ȼɏɄ 

VI  861 7 0 -439 422 300 429 10,84 -1,14 11,98 58,06 60,32 59 23,53 34,83 131 ɩɨ ȼɏɄ 

VII 680 6 0 -180 500 160 506 11,91 -0,47 12,38 60,32 61,08 61 23,61 36,26 161 ɩɨ ȼɏɄ 

VIII 170 5 0 -20 150 150 155 12,29 -0,05 12,34 61,08 61,00 61 21,51 38,70 52 ɩɨ ȼɏɄ 
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Ɋɢɫɭɧɨɤ 2.8 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɤɨɩɥɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
2.7ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.14 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 2.9. 

 
Ɋɢɫɭɧɨɤ 2.9 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
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Ɍɚɛɥɢɰɚ 2.14 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

ɦɟɫɹɰ 
Qɩɨɥ-
ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥ, 
ɦ3/ɫ 

Qɯɨɥ 
ɋɛ, 
ɦ3/ɫ 

Qɜɨɞ-
ɳɚ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɜɯɤ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

V, ɤɦ3 

Zɜɛ 
ɧɚɱ, ɦ 

Zɜɛ 
ɤɨɧ, ɦ 

Zɫɪɟɞ, 
ɦ 

Zɧɛ, 
ɦ 

H, ɦ 
Nɝɷɫ, 
Ɇȼɬ 

Nɝɚɪɚɧ, 
Ɇȼɬ 

Э, 
ɦɥɧ.ɤȼ

ɬ∙ɱ Vɧɚɱ ∆V Vɤɨɧ 

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

IX  203 4 0 120 323 150 327 12,65 0,31 12,34 61,00 61,00 61 22,71 37,46 108 202 78 

X 172 3 0 515,0 687 150 690 12,25 1,33 10,91 61,00 58,15 60 24,27 34,48 211 202 157 

XI  145 2 0 619,0 764 150 766 10,89 1,60 9,28 58,15 54,41 56 24,48 30,97 211 202 157 

XII 56 3 0 105 161 150 164 9,28 0,27 9,00 54,41 53,71 54 21,58 31,65 45 202 31 

I 49 4 0 105 154 150 158 9,00 0,27 8,72 53,71 53,00 53 21,70 30,82 42 202 31 

II  42 5 0 500 545 550 550 8,71 1,30 7,42 53,00 49,40 51 24,06 26,31 128 202 92 

III  49 6 0 506 555 550 561 7,38 1,31 6,07 49,40 45,23 47 24,11 22,38 111 202 82 

IV  2000 6 0 -960 1040 600 1046 6,02 -2,49 8,51 43,23 52,43 49 25,26 22,74 211 202 152 

V 2080 7 0 -1200 880 500 887 8,49 -3,11 11,60 52,43 59,57 56 24,99 30,18 236 202 176 

VI  967 7 0 -120 847 300 854 11,55 -0,31 11,86 59,57 60,08 60 24,93 34,07 257 202 191 

VII 791 6 0 -190 601 160 607 11,79 -0,49 12,28 60,08 60,90 60 24,00 35,66 191 202 137 

VIII 235 5 0 -54 181 150 186 12,20 -0,14 12,34 60,90 61,00 61 21,75 38,4 62 202 46 

ɋɭɦɦɚ 
Э=1,4ɦɥɥɪɞ ɤȼɬ*ɱ 
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2.8Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɝɪɚɮɢɤ ɫɭɬɨɱɧɵɯ ɧɚɝɪɭɡɨɤ.  

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 2.10 ɢ 2.11. 
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Ɋɢɫɭɧɨɤ 2.10 - Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 
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Ɋɢɫɭɧɨɤ 2.11 - Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ
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2.9 Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 2,5% , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
7% ɨɬ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ. Ⱥɜɚɪɢɣɧɵɣ 
ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɤɚɤ ɧɚ ȽЭɋ, ɬɚɤ ɢ ɧɚ ɌЭɋ. ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ȽЭɋ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 𝑁˖˔˕.ʒЭʠ = 𝑁˓˃˄.ʒЭʠ + 𝑁˓ˈˊʒЭʠ.                (2.20) 

 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɪɚɜɧɚ:𝑁˖˔˕.ʒЭʠ = ʹ͵ʹ ʛʑ˕. 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɌЭɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 𝑁˖˔˕ʡЭʠ = 𝑁˓˃˄ʡЭʠ + 𝑁˃.˓.ʡЭʠ + 𝑁ː.˓.ʡЭʠ.          2.21) 

 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ ȽЭɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.15.  
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.14. 

 
Ɍɚɛɥɢɰɚ 2.15 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ɇɟɫɹɰ 
Эɋ ɫɭɳ ɝɷɫ ɩɪɨɟɤɬ ɝɷɫ ɬɷɫ 

Ɋtɦɚɯ Nɚɜ Nɧ Nɪɚɛ Nɚɜ Nɧ Nɪɚɛ Nɧɪ Nɧ Nɪɚɛ Nɚɜ 
1 27029 1892 405 12000 840 180 224 7 0 14806 1770 
2 26097 1827 391 11800 826 177 47 2 0 14250 1722 
3 24483 1714 367 11600 812 174 40 1 0 12842 1648 
4 22618 1583 339 11400 798 171 136 4 29 11082 1562 
5 21002 1470 315 11200 784 168 114 3 0 9688 1488 
6 20067 1405 301 11000 770 165 138 4 0 8929 1440 
7 20064 1404 301 11000 770 165 112 3 0 8952 1440 
8 20994 1470 315 11200 784 168 170 5 0 9624 1488 
9 22607 1582 339 11400 798 171 184 5 0 11023 1562 
10 24472 1713 367 11600 812 174 46 1 0 12826 1648 
11 26089 1826 391 11800 826 177 83 3 29 14207 1722 
12 27026 1892 405 12000 840 180 224 7 0 14802 1770 

 
 

max
tР

max
tР
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Ɋɢɫɭɧɨɤ 2.12 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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 3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ȼɨɫɬɨɱɧɨɣ ȽЭɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 

 ʜʒЭСሺQʒЭСሻ = ∇ʑʐ − zː˄ሺQː˄ሻ − ∆h˅˔,             (3.1) 
 
ɝɞɟ∇ʑʐ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ; zː˄ሺQː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 
 ∆h˅˔ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 

 N˖˔˕˓ = kN ∙ QʒЭС ∙ ʜʒЭС,                 (3.2) 
 
ɝɞɟ kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (kN= 8,9). 
  
 - ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ: 
 QʒЭС = QʒЭС୫ax ∙ √ʜʒЭСʜ˓ ,                (3.3) 

 
ɝɞɟʜ˓ - ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ; QʒЭС୫ax- ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȽЭɋ. 
  
 - ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Q୫i୬ = QʑХʙ = ͳͷͲ ˏଷ ˔⁄ . 
 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ȼɨɫɬɨɱɧɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɞɥɹ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ȽЭɋ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ 

QɇȻ, 
ɦ3/ɫ 

ZɇȻ
Ɂɢɦɚ, 
ɦ 

Hɇɉɍ, ɦ HɍɆɈ, ɦ HZȼȻ1, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 

0 20,06 20,06 0,83 61,0 45,2 56,0 40,1 24,3 
200 22,06 21,86 0,83 61,0 45,2 56,0 38,3 22,5 
400 23,38 23,11 0,83 61,0 45,2 56,0 37,1 21,3 
600 24,25 23,98 0,83 61,0 45,2 56,0 36,2 20,4 
800 24,81 24,57 0,83 61,0 45,2 56,0 35,6 19,8 
1000 25,19 24,98 0,83 61,0 45,2 56,0 35,2 19,4 
1200 25,45 25,27 0,83 61,0 45,2 56,0 34,9 19,1 
1400 25,66 25,49 0,83 61,0 45,2 56,0 34,7 18,9 
1600 25,84 25,67 0,83 61,0 45,2 56,0 34,5 18,7 
1800 26,00 25,83 0,83 61,0 45,2 56,0 34,3 18,5 
2000 26,15 25,97 0,83 61,0 45,2 56,0 34,2 18,4 
2200 26,29 26,10 0,83 61,0 45,2 56,0 34,1 18,3 
2400 26,43 26,23 0,83 61,0 45,2 56,0 33,9 18,1 
2600 26,55 26,35 0,83 61,0 45,2 56,0 33,8 18,0 
2800 26,66 26,47 0,83 61,0 45,2 56,0 33,7 17,9 
3000 26,77 26,57 0,83 61,0 45,2 56,0 33,6 17,8 
3200 26,89 26,67 0,83 61,0 45,2 56,0 33,5 17,7 
3400 27,02 26,77 0,83 61,0 45,2 56,0 33,4 17,6 
3600 27,18 26,87 0,83 61,0 45,2 56,0 33,3 17,5 
3800 27,36 26,98 0,83 61,0 45,2 56,0 33,2 17,4 
4000 27,56 27,11 0,83 61,0 45,2 56,0 33,1 17,3 
4200 27,77 27,26 0,83 61,0 45,2 56,0 32,9 17,1 
4400 27,94 27,43 0,83 61,0 45,2 56,0 32,7 16,9 
4600 28,01 27,61 0,83 61,0 45,2 56,0 32,6 16,8 
4800 27,88 27,79 0,83 61,0 45,2 56,0 32,4 16,6 
5000 27,41 27,94 0,83 61,0 45,2 56,0 32,2 16,4 

 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Хɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = ͵ͺ,Ͳɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Qmin=Qɜɯɤ=150 ɦ3/ɫ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔ч = ͵͵ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ʹͲ,͵ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ. 

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

 
1. Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ. 
2. Ɉɬɧɨɲɟɧɢɟ 𝐻೘𝑖೙ʜ೘𝑎𝑥ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
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О̛̬̦̐̌че̛̦е по ʦХК 

О̛̬̦̐̌че̛̦е по ̬̭̌чет̦о̜ у̭т̦̌о̏ле̦̦о̜ ̥ощ̦о̭т̛ ʧЭС 

О̛̬̦̐̌че̛̦е по п̬опу̭к̦о̜ ̭по̭о̦̍о̭т̛ ʧЭС 

Hmax=38,0 ̥ 

H̬=31,Ϭ ̥ 

Hmin=20,3 ̥ 

п̛̬ УʺО=ϰϯ,2ϯ ̥ 

п̛̬ Z̏̍ϭ=61,0 ̥ 



36 
 

3. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

 
3.1.1Вɵɛɨɪ ɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 

ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
Ⱦɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ 40-Ⱥ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ 40-Ⱥ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 40 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hɦɚɯ 0,50 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 125 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'1o, ɥ/ɫ 1020 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,913 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 1250-1750 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,40-0,65 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,4660 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 

Ɍɟɦɩɟɪɚɬɭɪɚ  tɦ, C 10 
 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬ ɞɥɹ ɪɹɞɚ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 η˕ = ͳ − ሺͳ − ηˏሻ ∙ (ሺͳ − εሻ + ε ∙ √DభˏDభ ∙5 √ୌˏୌpN ∙భబ √vːvˏ5 ),                    (3.4) 

 
ɝɞɟ ηˏ, Dଵˏ, Hˏ- ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 Dଵ, HpN - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
 vː, vˏ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ; 
 ε - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 
 
 Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
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 N˃ = ͻ,ͺͳ ∙ Q′ଵp ∙ Dଵଶ ∙ HpN√HpN ∙ η˕ ∙ ηˆ̝˓,             (3.5) 

 
ɝɞɟ  Q′ଵp - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓– ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢɧɢɦɚɟɦ ηˆ̝˓ = Ͳ,ͻͳ). 
 

ɑɢɫɥɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ȽЭɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = NʒЭС˖˔˕Na ,                  (3.6) 

 
ɝɞɟ  NʒЭС˖˔˕  – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (NʒЭС˖˔˕ = ʹ͵ʹ ʛʑ˕ሻ. 
 

Ɋɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z′a ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ Za. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = NʒЭС˖˔˕Za .                  (3.7) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 n = n′ଵp ∙ √ୌp∙∆Dభ ,                 (3.8) 

 
ɝɞɟ   n′ଵp- ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2); 
 ∆- ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɢ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ɇmax, ɇɪ, ɇmin, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ 
ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 n′୍ = ୬c∙Dభ√ୌ∙∆ ,                  (3.9) 

 
ɝɞɟ nc– ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
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ɇ- ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇmax, ɇɪ, ɇmin. 
  

 ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 Q′୍ ∙ η˕ = Naଽ.଼ଵ∙Dభమ∙ୌpభ.5∙ηˆ ˔˓,              (3.10) 

 
 Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n′୍˓, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୍ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
 Q′୍ = Qౣi౤Dభమ∙√ୌ∙∆,               (3.11) 

 
ɝɞɟQ୫i୬- ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɢɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.10), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ ɮɨɪɦɭɥɭ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3ɞɥɹ 
ɉɅ 40-Ⱥ. 
 
Ɍɚɛɥɢɰɚ 3.3–Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40-Ⱥ 
 

D1 3,55 3,75 4,0 4,25 4,50 
ηɬ, % 0,9173 0,9179 0,9185 0,9191 0,9197 N′a, ɤȼɬ 32086,88 35826,58 40792,39 46081,89 51695,24 Z′a, ɲɬ 7,2 6,5 5,7 5,0 4,5 Za, ɲɬ 8 6 6 5 5 Na, ɤȼɬ 29000 38667 38667 46400 46400 ∆ 1,042 1,043 1,044 1,044 1,045 

n’c, ɨɛ/ɦɢɧ 200,2 189,5 177,8 167,4 158,1 
nɫɢɧɯ, ɨɛ/ɦɢɧ 214,3 200,0 187,5 187,5 166,7 
n'min, ɨɛ/ɦɢɧ 165,4 163,0 162,9 173,1 162,9 
n'p, ɨɛ/ɦɢɧ 133,8 131,9 131,8 140,0 131,8 

n'max, ɨɛ/ɦɢɧ 120,9 119,1 119,1 126,5 119,0 Q′୍ ∙ ηp 1,401 1,674 1,471 1,564 1,395 Q′୍ ∙ η୫ax 1,032 1,234 1,084 1,152 1,028 
Qmax 1,2937 1,1591 1,0183 0,9017 0,8041 
Qmin 3,55 3,75 4,0 4,25 4,50 

* : ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɪɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40-Ⱥ. 
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ȼɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɉɅ 40-Ⱥ ɫ ɞɢɚɦɟɬɪɨɦ D1=4,00 ɦ, Za= 6 ɢ 

nɫ=187,5ɨɛ/ɦɢɧ, ɬɚɤ ɤɚɤ ɷɬɨ ɬɭɪɛɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɬɚɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɚɤ: 
- ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
- ɪɚɛɨɱɚɹ ɡɨɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɫɩɨɥɨɠɟɧɚ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨ ɨɩɬɢɦɭɦ ɄɉȾ ɩɨɩɚɞɚɟɬ  ɦɟɠɞɭ ɥɢɧɢɹɦɢn′୍p ɢ n′୍୫i୬. 
 ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ n′୍୫ax, n′୍pɢ n′୍୫i୬. Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n′୍p ɫ 
ɭɱɟɬɨɦ ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɚ ȽɍХ ɧɚ ɥɢɧɢɢ n′୍p ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ  Q′୍ ˋ η˕, ɱɬɨɛɵ 
ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ, ɩɪɢɜɟɞɟɧɧɨɟ ɜ ɭɪɚɜɧɟɧɢɢ (3.10). 
 Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ  n′୍୫i୬, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ʜ୫ax, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.10) ɜɦɟɫɬɨ ɇɪ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ.  

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ 
ɬɨɱɤɭ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ˃଴. 

Ⱦɚɥɟɟ ɩɟɪɟɧɨɫɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
(ɪɢɫɭɧɤɟ 3.2). 
 

 
 

Ɋɢɫɭɧɨɤ 3.2 –Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40-Ⱥ   
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3.1.2 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
 
 Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ʜ୫ax ɢ ʜ୫i୬ ɩɨ ɮɨɪɦɭɥɟ: 
 

 Q′୍ = Qౣi౤Za∙Dభమ∙√∆p∙ୌ.               (3.12) 

 
 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɪɚɜɟɧ ɬɪɟɦ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ: 
 Q′୍ = Qౣi౤Za∙Dభమ∙√∆p∙ୌౣi౤ = ଵହ଴଴଴଴଺∙ସ.଴଴మ∙√ଵ.଴ହସ∙ଶ଴,଼ = ͵͵Ͷ ˎ ˔⁄ ,         (3.13) 

 

 Q′୍ = Qౣi౤Za∙Dభమ∙√∆p∙ୌౣax = ଵହ଴଴଴଴଺∙ସ.଴଴మ∙√ଵ.଴ହସ∙ଷ଼ = ʹͶ͹ ˎ ˔⁄ .          (3.14) 

 
 ɉɪɢ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧf ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɪɚɫɯɨɞɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ 
ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
(ɪɢɫ.3.2). 
 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇Z˓ˍ = Zː˄ሺQː˄ሻ + Hs,              (3.15) 
 
ɝɞɟ  Zː˄ሺQː˄ሻ-ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qː˄, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hs. 

 
Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɚɹ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸɩɪɢ𝐻௠௔𝑥; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹɩɪɢ𝐻௠𝑖௡; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ𝐻𝑝. 

  
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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𝐻𝑠 = 𝐵 − 𝛻௓ː˄ሺ𝑄ː˄ሻଽ଴଴ −       𝑘𝜎 ∙ 𝜎 ∙ 𝐻 + ∆𝑍Х.Пʚ,          (3.16) 

 
ɝɞɟ ʑ = ͳͲ,͵ ˏ ˅ˑˇ. ˔˕. − ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇𝑍ː˄ሺ𝑄ː˄ሻ − ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;       𝑘𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ 

ɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,1; 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ∆𝑍Х.Пʚ − ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹɉɅ – ɬɭɪɛɢɧ ∆ZХ.Пʚ. = 𝐵଴/ʹ, ɝɞɟ 𝐵଴ = Ͳ,Ͷ ∙ 𝐷ଵ. 

 
3.2.1Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨщɧɨɫɬɢ  
 
 ɇɚ ȽɍХ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ (ɪɢɫ.3.2) ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɩɨ ɮɨɪɦɭɥɟ (3.16). ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = Ͳ,͵ͶͲ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zː˄ሺQː˄ሻ = ʹͳ,Ͳ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 𝐻𝑠 = ͳͲ,͵ − ଶଵ,଴ଽ଴଴ − Ͳ,͵ͶͲ ∙ ʹͲ,͵ − ͳ,ͷ + ଴,ସ∙ସଶ = Ͷ,ͳ͹ˏ.   

 
3.2.2Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨщɧɨɫɬɢ 
 
 ɇɚ ȽɍХ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ (ɪɢɫ.3.2) ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ  
ɧɚɩɨɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɩɨ ɮɨɪɦɭɥɟ (3.16). ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = Ͳ,Ͷ͹Ͳ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zː˄ሺQː˄ሻ = ʹͳ,͵ͷ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 𝐻𝑠 = ͳͲ,͵ − ଶଵ,ଷହଽ଴଴ − Ͳ,Ͷ͹Ͳ ∙ ͵ͳ,Ͳ − ͳ,ͷ + ଴,ସ∗ସଶ = −͵,Ͷͻ ˏ.   

 
3.2.3Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸщɟɣ ɟɦɭ ɦɨщɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
 
 ɇɚ ȽɍХ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɬɭɪɛɢɧɵ (ɪɢɫ.3.2) ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɦɢɧɢɦɚɥɶɧɨɝɨ  
ɧɚɩɨɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɩɨ ɮɨɪɦɭɥɟ (3.16). ȼ ɷɬɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ σ = Ͳ,ͶͷͲ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ Zː˄ሺQː˄ሻ = ʹͳ,ͳͷ ˏ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 𝐻𝑠 = ͳͲ,͵ − ଶଵ,ଵହଽ଴଴ − Ͳ,Ͷͷ ∙ ͵ͺ,Ͳ − ͳ,ͷ + ଴,ସ∙ସଶ = −͸,Ͳʹ ˏ.   

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

Ɍɢɩ 
ɬɭɪɛɢɧɵ Dଵ, ɦ Za, ɲɬ nc, ɨɛ/ɦɢɧ Na, Ɇȼɬ ɇsଵ, ɦ ɇsଶ, ɦ ɇsଷ, ɦ 

ɉɅ 40-ɚ 4.00 6 177,8 43 4,47 -3,49 -6,02 

 
 ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ʜs ɜɵɛɢɪɚɟɦ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ ʜs = −͸,Ͳʹ ˏ. 
 
 

3.3 ɉɨɞɛɨɪ ɢ ɤɨɧɬɪɨɥɶɧɵɣ ɪɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸщɟɣ ɬɪɭɛɵ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ʹ,͸ͳͷ ∙ 𝐷ଵ = ʹ,͸ͳͷ ∙ Ͷ = ͳͲ,Ͷ͸ ˏ.                                                        (3.17) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 𝐿 = Ͷ,ͷͶͺ ∙ 𝐷ଵ = Ͷ,ͷͶͺ ∙ Ͷ = ͳͺ,ͳͻ ˏ.                                                        (3.18) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 𝐵ଵ = ʹ,ͷ ∙ 𝐷ଵ = ʹ,ͷ ∙ Ͷ = ͳͲ,Ͳˏ.                                                                  (3.19) 
 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 𝐷′˅ = ͳͲͷ ∙ ቀ𝑁˃௡˔ቁ଴,ଷହ = ͳͲͷ ∙ ቀଷ଺଴଴଴ଵ଼଻,ହ ቁ଴,ଷହ = ͸͸ͳ ˏˏ.                                   (3.20) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɸɬ ɞɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ (ɤɪɚɬɧɨɟ 

50 ɦɦ ɩɪɢ𝐷′˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). 
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𝐷′˅ = ͹ͲͲ ˏˏ. 
 

Ⱦɥɹ ɪɭɫɥɨɜɵɯ ɡɞɚɧɢɣ ȽЭɋ ɲɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ: 
 𝐵˄ˎ = ሺʹ,͹ ÷ ͵,͹ሻ ∙ 𝐷ଵ = ʹ,ͺ ∙ Ͷ = ͳͳ                                                          (3.21) 
 
Ⱦɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: 
 𝐿ˏ˒ = ሺͳ,ʹͷ ÷ ͳ,ͷሻ ∙ 𝐵˄ˎ = ͳ,Ͷ ∙ ͳͳ = ͳͷ,Ͷˏ.                                           (3.22) 
 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐿ˏˊ = ݊ ∙ 𝐵˄ˎ + 𝐿ˏ˒ = ͸ ∙ ͳͳ + ͳ͸ = ͳͲ͹ ˏ.                                             (3.23) 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ ɩɟɪɟɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ 

ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  
 

3.3.1 Вɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

Ɇɚɫɥɨɧɚɩɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (Ɇɇɍ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɦɚɫɥɨɦ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. 
Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ 
ɚɩɩɚɪɚɬɭɪɵ ɚɜɬɨɦɚɬɢɤɢ. ȼ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ ɫɨɞɟɪɠɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦ ɦɚɫɥɚ, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɚ ɡɚɩɨɥɧɟɧɚ ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɚɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ə.Ʌ. Ⱦɭɯɨɜɧɨɝɨ ɢ Ʌ.Ɇ. ɒɢɮɪɢɧɚ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ 40-
ɚɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 4/1-40-4-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 4/1-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3, ɫɨɫɬɨɹɳɚɹ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ=40 ɤɝɫ/ɫɦ2. 
 

3.3.2Вɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 𝑆ːˑˏ = 𝑁௔𝑐݋𝑠𝜑 = ͵ͺ,͹Ͳ,ͻ = Ͷ͵ ʛʑ ∙ ʏ,                                                                    ሺ͵.ʹͶሻ 
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ɝɞɟ cosφ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɣ cosφ = Ͳ,ͺ ÷ Ͳ,ͻͷ. 
݌  = ͸ͲͲͲ݊˔ = ͸ͲͲͲͳͺ͹,ͷ = ͵ʹ.                                                                                    ሺ͵,ʹͷሻ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 650/130-32 [5].  
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4 Кɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ  
 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 
 

Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ܽ,                                                                           (4.1) 
 ∇ʒʐʞ = ∇ʣʞʢ + ℎଵ% + ܽ,                                                                           (4.2) 
 

ɝɞɟܽ- ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ܽ= 0,5 ɦ; ℎଵ% −ɜɵɫɨɬɵ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 
- Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
 ୥∙L୴మ = ଽ,଼ଵ∙ଵସହ଴଴ଶ଴మ = ͵ͷ͸,                                                                                   (4.3) 

 ୥∙୲V = ଽ,଼ଵ∙ଶଵ଺଴଴ଶ଴ = ͳͲͷͻͷ,                                                                               (4.4) 

 

ɝɞɟt - ɩɟɪɢɨɞɪɚɡɜɢɬɢɹɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɪɢɧɢɦɚɟɬɫɹt = 6ɱ =21600ɫ; 
L – ɪɚɡɝɨɧɜɨɥɧɵ ɞɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ 

ɩɨ ɪɨɡɟ ɜɟɬɪɨɜ ɪɚɣɨɧɚ ɝɢɞɪɨɭɡɥɚ, L =ͳͶͷͲͲ ɦ; ௪ܸ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 2 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ,V୵ = ͳͲ ɦ/ɫ. 

 
ɂɡ ɝɪɚɮɢɤɚ [1, ɪɢɫ. 1] ɩɨ ɜɵɲɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢ ɜɟɪɯɧɟɣ 

ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ௚∙ℎ̅௏𝑊మ  ˋ ௚∙𝑇̅௏𝑊ɫɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 - ɉɚɪɚɦɟɬɪɵ ௚∙ℎ̅௏𝑊మ  ˋ ௚∙𝑇̅௏𝑊  

 ݃ ∙ 𝐿ௐܸଶ  
݃ ∙ ௐܸݐ  ݃ ∙ ܶ̅ௐܸ  

݃ ∙ ℎ̅ௐܸଶ  
݃ ∙ ܶ̅ௐܸ  

݃ ∙ ℎ̅ௐܸଶ  

2,3 0,03 ͵,ʹͳ Ͳ,Ͳ͹ͷ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵʡ̅ ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 4.1.  
 ௚∙𝑇̅௏𝑊 = ͳ,ʹͷ ,                                                                                                     (4.5) 

 ʡ̅ = ʹ,Ͷͺ∙vg = ʹ,Ͷͺ∙ʹͲͻ,ͺͳ = Ͷ.͸ͻ ˔,                                                      (4.6) 

 ௚∙ℎ̅௏𝑊మ = Ͳ,Ͳ͵ ,                                                                                                     (4.7) 

 ℎ̅ = Ͳ,Ͳ͵ͷ∙vʹg = Ͳ,Ͳ͵ͷ∙ʹͲʹͻ,ͺͳ = ͳ,ʹʹ ˏ.                                                              (4.8) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 

 𝜆ௗ̅̅ ̅ = gT̅ʹʹπ = ͻ,ͺͳ∙Ͷ,͸ͻʹʹ∙͵,ͳͶ = ͵Ͷ,͵ˏ.                                                                  (4.9) 

 
ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ >  Ͳ,ͷ ∙ 𝜆ௗ̅̅ ̅,                                                                                                (4.10) 

 
ɝɞɟ    ݀- ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

 ݀ = 𝛻ʜʞʢ−𝛻ʓʜʏଶ = ଺ଵ−ଶ଴ଶ = ʹͲ.ͷ ˏ,                                                              (4.11) 

 ʹͲ,ͷˏ > Ͳ,ͷ ∙ ͵Ͷ,͵ ˏ, 
 
 ʹͲ,ͷ > ͳ͹,ͳͷˏ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ К୧ = ͳ,ʹʹ ∙ ʹ,ͳͷ = ʹ,͸  ˏ,                                                          (4.12) 

 
ɝɞɟК𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1, ɪɢɫ.2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ௚∙௅௏𝑊మ  (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ), К𝑖 = ʹ,ͳͷ. 
 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
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 ∇ʒʐʞ = ∇ʜʞʢ + hୱ = ͸ͳ + ͵,͸ͻ = ͸Ͷ,͸ͻ  ˏ.                                          (4.13) 
 

- Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
 ୥∙LVWమ = ଽ,଼ଵ∙ଵସହ଴଴ଵ଴మ = ͳͶʹʹ,                                                                              (4.14) 

 ୥∙୲VW = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଴ = ʹͳͳͻͲ,                                                                            (4.15) 

 
ɝɞɟ ௪ܸ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 20% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ, ௪ܸ = ʹͲ ɦ/ɫ. 

 
ɂɡ ɝɪɚɮɢɤɚ [1, ɪɢɫ. 1] ɩɨ ɜɵɲɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢ ɜɟɪɯɧɟɣ 

ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ௚∙ℎ̅௏𝑊మ  ˋ ௚∙𝑇̅௏𝑊ɫɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɪɚɦɟɬɪɵ ௚∙ℎ̅௏𝑊మ  ˋ ௚∙𝑇̅௏𝑊  

 ݃ ∙ 𝐿ௐܸଶ  
݃ ∙ ௐܸݐ  ݃ ∙ ܶ̅ௐܸ  

݃ ∙ ℎ̅ௐܸଶ  
݃ ∙ ܶ̅ௐܸ  

݃ ∙ ℎ̅ௐܸଶ  

3,21 0,075 4,4 0,09 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵʡ̅ ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 4.2.  
 ௚∙𝑇̅௏𝑊 = ͵,ʹͳ ,                                                                                                   (4.16) 

 

Ɍ̅ = ଷ,ଶଵ∙୴୥ = ଷ,ଶଵ∙ଵ଴ଽ,଼ଵ = ͵,ͺɫ.                                                                          (4.17) 
 ௚∙ℎ̅௏𝑊మ = Ͳ,Ͳ͹ͷ ,                                                                                                (4.18) 

 ℎ̅ = ଴,଴଻ହ∙୴మ୥ = ଴,଴଻ହ∙ଵ଴మଽ,଼ଵ = Ͳ.͹ͷ ˏ,                                                                (4.19) 
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ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 𝜆ௗ̅̅ ̅ = ୥୘̅మଶπ = ଽ,଼ଵ∙ଷ,଼଻మଶ∙ଷ,ଵସ = ʹ͵,ͶͶ ˏ.                                                                 (4.20) 

 
ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ >  Ͳ,ͷ ∙ 𝜆ௗ̅̅ ̅,                                                                                                (4.21) 

 
ɝɞɟ    ݀- ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

 d = 𝛻ʣʞʢ−𝛻ʓʜʏଶ = ଺ସ−ଶ଴ଶ = ʹʹˏ,                                                                  (4.22) 

 ʹʹ,ͲͲˏ > Ͳ,ͷ ∙ ʹ͵,ͶͶ ˏ, 
 ʹʹ,ͲͲ > ͳͳ,͹ʹˏ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ К୧ = Ͳ,͹͸ ∙ ʹ,ʹͲ = ͳ,͹ ˏ.                                                           (4.23) 

 
ɝɞɟК𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [1, ɪɢɫ.2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  ௚∙௅௏𝑊మ  (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ), К𝑖 = ʹ,ͳͷ. 
 
 Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐʞ = ∇ʣʞʢ + hୱ = ͸Ͷ + ʹ,͸ͻ = ͸͸,͸ͻ ˏ.                                          (4.24) 

 
ɂɡ ɞɜɭɯ ɩɨɥɭɱɟɧɧɵɯ ɨɬɦɟɬɨɤ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ, 𝛻ʒʐʞ =͸͸,͸ͻ ˏ,  ɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ∇ʒʐ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͷͳ + ͳ,͸ ∙ ͳͲ = ͸͹ ˏ,                                       (4.25) 

 
ɝɞɟ    ∇ʒʑ - ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ (ɪɚɡɞ. 4.2.2); ʜ˔˕ - ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɪɚɡɞ. 4.2.2). 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ∇ʒʐ = ͸͹ ˏ. 
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4.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɫɨɩɪɹɠɟɧɢɟ ɟɟ ɫ ɜɨɞɨɛɨɟɦ, ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ, 
ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɋɇɢɉ 33-01- 2003 

«Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ», [2, ɬɚɛɥɢɰɚ Ȼ1 ɢ Ȼ2].  
 
ɉɪɢɦɟɪɧɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 
ɇɩɥ = ∇ɇɉɍ − ∇ɞɧɨ = ͸ͳ − ʹͲ = Ͷͳ ɦ,                                                 (4.26) 
 
ɉɥɨɬɢɧɚ ɛɟɬɨɧɧɚɹ ɜɵɫɨɬɨɣ ɇɩɥ = Ͷͳ ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɬɧɨɫɢɬɫɹ 

ɤ ɫɨɨɪɭɠɟɧɢɹɦ II  ɤɥɚɫɫɚ, ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Nɭɫɬ = ʹ͵ʹ Ɇȼɬ  ɤ 
ɫɨɨɪɭɠɟɧɢɹɦ III  ɤɥɚɫɫɚ, ɩɨ ɨɛɴɟɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Vɜɨɞ = ͸,͹Ͳ ɤɦଷ ɤ I ɤɥɚɫɫɭ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ I ɤɥɚɫɫ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Qɪ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ ɩɪɢ ɇɉɍ 
ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ 
ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ. Кɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ 
ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ሺnɝɚ − ͳሻ ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ȽЭɋ nɝɚ ൑ ͸; 

 QȽЭɋ = Qɝɚ ∙ ሺnɝɚ − ͳሻ = ͳ͵͸,ͷ ∙ ሺ͸ − ͳሻ = ͸ͺ͵ ɦଷ ɫ⁄ ,                            (4.27)  
 
ɝɞɟ  Qɝɚ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; nɝɚ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 Q୮ = Q୫ୟ୶.ɪɚɫ − QȽЭɋ = ͷʹͳͷ − ͸ͺ͵ = Ͷͷ͵ʹ ɦଷ ɫ⁄ ,                               (4.28) 

 
ɝɞɟ  Q୫ୟ୶.ɪɚɫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ) [2]. ɉɪɢɧɢɦɚɟɦ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
  
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

 ȼ = ୕p୯ɜ
= ସହଷଶ଻଺,ଵଷ = ͷͻ,ͷ ˏ ≈ ͸Ͳ ˏ,                                                              (4.29) 

 
ɝɞɟ   qɜ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
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 qɜ = ͳ,ʹͷ ∙ qɪ = ͳ,ʹͷ ∙ Ͷ͵,͹ = ͷͶ,͸ ˏଶ ˔⁄ ,                                                (4.30) 
 
ɝɞɟ  qɪ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
 qɪ = [v୦] ∙ hɧɛ = ͹,Ͳ ∙ ͺ,͹ = ͸Ͳ,ͻ ˏଶ ˔⁄ ,                                                   (4.31) 

 
ɝɞɟ  [v୦]- ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ; ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɪɢɧɢɦɚɟɦ v୦ = ͹ ɦ/ɫ [3]; hɧɛ -  ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ∇ʢʜʐ = fሺQሻ ɩɪɢ Q୫ୟ୶.ɪɚɫ = ͷʹͳͷ ɦଷ ɫ⁄  (ɪɢɫ. 2.2). 
 hɧɛ = ∇ɍɇȻ − ∇ɞɧɚ = ʹͺ,Ͳ − ʹͲ,Ͳ = ͺ,Ͳ ɦ,                                            (4.32) 

 
 Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, 
ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɥɟɞɭɟɬ ɨɤɪɭɝɥɢɬɶ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: ȼ ≈ ͸Ͳ ɦ. 
 Кɪɨɦɟ ɬɨɝɨȼ = b ∙ n, ɝɞɟ n- ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; b- ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ 
ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɚɞɚɟɦɫɹ b=12 ɦ. Ɍɨɝɞɚ 
ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɪɚɜɧɨ: 
 n = Bୠ = ଺଴ଵଶ = ͷɦ,                                                                                         (4.33) 

 
ɩɪɢɧɢɦɚɟɦ n=5. Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɭɞɟɬ ɪɚɜɧɚ ȼ=12∙ ͷ=60 ɦ. 
 
 4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
 ɉɨ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɜɫɟɯ ɬɢɩɨɜ, ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ 
ɜɨɞɨɫɥɢɜɚ ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - ɇ଴ଵ, ɚ ɡɚɬɟɦ ɫ 
ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - ɇ଴ଶ. 
 

ɇ଴ଵ = ( ୕p୫∙B∙√ଶ∙୥)ଶ/ଷ = ቀ ସହହଶ଴,ସଽ∙଺଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͲ,͸ͻɦ,                                    (4.34) 

 
ɝɞɟ m - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
ɬɢɩɚ Ⱥ, ɩɪɢɧɢɦɚɟɬɫɹ m= 0,49 (ɪɢɫ.4.1) [3]. 
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Ɋɢɫɭɧɨɤ 4.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ, ɬɢɩ Ⱥ 

ɇ଴ଶ = ( ୕p୫∙க∙σn∙B∙√ଶ∙୥)ଶ/ଷ = ሺ ସହହଶ଴,ସଽ∙଴,଼ହ∙଺଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ =  ͳͳ,ͻɦ,                      (4.35) 

 
ɝɞɟ  σ୬ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1, ɫɱɢɬɚɹ, ɱɬɨ ɜɨɞɨɫɥɢɜ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɟ ɡɚɬɨɩɥɟɧ [3]; 
 ɂ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ɂ = ͳ − Ͳ,ʹ ∙ ξ+ሺ୬−ଵሻ∙ξబ୬ ∙ Hబభୠ ,                                                                        (4.36) 

 ɂ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺହ−ଵሻ∙଴,ସହହ ∙ ଵ଴,଺ଽଵଶ = Ͳ,ͺͷ. 

 
ɝɞɟ ξ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ ɭɱɢɬɵɜɚɸɳɢɣ ɨɤɪɭɝɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɛɟɪ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɦ ξ = Ͳ,͹ [3]; ξ଴ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɟɦ ξ଴ = Ͳ,Ͷͷ [͵]. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɜɟɪɢɜ ɭɫɥɨɜɢɹ  ω > Ͷȼɇ଴ଶ , ɝɞɟ ω- ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ: 

 ω = ሺ∇ɇɉɍ − ∇ɞɧɚሻ ∙ [ȼ + ሺn − ͳሻ ∙ Ɂஔ],                                                 (4.37) 
 ω =41∙ ͹ͷ = ͵Ͳ͹ͷɦଶ, 
 Ͷȼɇ଴ଶ = Ͷ ∙ ͹ͷ ∙ ͳͲ = ͵ͲͲͲɦଶ                                                                  (4.38) 

 
ɝɞɟɁஔ- ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ (ɪɚɡɞ.3.3).  

 ͵Ͳ͹ͷ ɦଶ > ͵ͲͲͲ ɦଶ.                                                                                   (4.39) 
 
Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ ω > Ͷȼɇ଴ଶ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɨ ɟɫɬɶ: 
 
ɇɨɫɧ = ɇ଴ଶ = ͳͳ,ͻ ɦ.                                                                                  (4.40) 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɩɪɢɧɢɦɚɟɦ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɪɚɜɧɵɦ ɇɫɬ = ͳʹ ɦ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇Ƚȼ = ∇ɇɉɍ − ɇɫɬ = ͸ͳ − ͳͲ = ͷͳ,Ͳɦ.                                                 (4.41) 

 
4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɛɟɡ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 

ɇ଴ଵ ɩɨɜ = ( ୕pɩɨɜ୫∙B∙√ଶ∙୥)ଶ/ଷ = ቀ ହଶ଻ଽ,ଷ଴,ସଽ∙଺଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳͳ,ͺͲɦ,                            (4.42) 

 Qɪɩɨɜ = Qɩɨɜ୫ୟ୶ − QȽЭɋ − Qɋ = ͸Ͳͻͺ − ͺͳͻ = ͷʹ͹ͻ,͵ ɦଷ ɫ⁄ ,                (4.43) 
 
ɝɞɟQɩɨɜ.୫ୟ୶ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01% (ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ) [2]. ɉɪɢɧɢɦɚɟɦ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. QȽЭɋ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ ɡɞɚɧɢɹ ȽЭɋ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ ɜɨɞɵ; Qɋ – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ;Qɋ = Ͳ ɦଷ ɫ⁄  . 
 
 ɇɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ (σ୬ = ͳ, ɬ.ɟ 
ɜɨɞɨɫɥɢɜ ɧɟ ɩɨɞɬɨɩɥɟɧ) [3]: 
 

ɇ଴ଶ ɩɨɜ = ( ୕pɩɨɜ୫∙க∙σn∙B∙√ଶ∙୥)ଶ/ଷ = ቀ ହଶ଻ଽ,ଷ଴,ସଽ∙଴,ଽଷ∙଺଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳʹ,͸Ͷɦ,                   (4.44) 

 ɂ = ͳ − Ͳ,ʹ ∙ ξ+ሺ୬−ଵሻ∙ξబ୬ ∙ Hబభɩɨɜୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺହ−ଵሻ∙଴,ସହହ ∙ ଵଵ,଼଴ଵଶ = Ͳ,ͻͲ.      (4.45) 

 
Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɩɪɨɜɟɪɢɜ ɭɫɥɨɜɢɟ ω > Ͷȼɇ଴ଶ, ɝɞɟ ω- ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ: 
 ω = ሺ∇Ɏɉɍ − ∇ɞɧɚሻ ∙ [ȼ + ሺn − ͳሻ ∙ Ɂஔ],                                                (4.46) 
 ω = ሺ͸Ͷ − ʹͲሻ ∙ [͸Ͳ + ሺͷ − ͳሻ ∙ ͵] = ͵Ͳͻ͸ ɦଶ, 
 Ͷȼɇ଴ଶ = ͷ ∙ ͷͲ ∙ ͳʹ,͸Ͷ = ͵Ͳ͸Ͳɦଶ,                                                            (4.47) 
 ͵Ͳͻ͸ ɦଶ > ͵Ͳ͸Ͳ ɦଶ.                                                                                   (4.48) 
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 Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ω > Ͷȼɇ଴ଶ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ 
ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ, ɬɨ ɟɫɬɶ: 

 
ɇɩɨɜ = ɇ଴ଶ ɩɨɜ = ͳʹ,͸Ͷ ɦ.                                                                          (4.49) 

 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇Ɏɉɍɪ = ∇Ƚȼ + ɇɩɨɜ = ͷͳ + ͳʹ,͸Ͷ = ͸͵,͸Ͷ ɦ.                                    (4.50) 

 
 Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɨɩɭɫɤɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɡɚɞɚɧɧɨɦ Ɏɉɍ, ɪɚɜɧɨɦ 64 ɦ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ. 

 
4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɫɬɪɨɢɬɫɹ ɩɨ 

ɤɨɨɪɞɢɧɚɬɚɦ Кɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ [3]. 
Кɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɬɚɛɥɢɱɧɵɯ ɤɨɨɪɞɢɧɚɬ ɧɚ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ 
ɇɫɬ = ͳʹ ɦ. Ⱦɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ 
ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɩɪɢ ɇɫɬ = ͳʹ ɦ 
 

№ɬɨɱɤɢ ɯ ɭ №ɬɨɱɤɢ ɯ ɭ 
1 0 1,26 21 24 12,35 
2 1,2 0,36 22 25,2 13,69 
3 2,4 0,07 23 26,4 15,08 
4 3,6 0 24 27,6 16,53 
5 4,8 0,06 25 28,8 18,94 
6 6 0,27 26 30 19,6 
7 7,2 0,6 27 31,2 21,22 
8 8,4 1 28 32,4 22,89 
9 9,6 1,16 29 33,6 24,62 
10 10,8 1,98 30 34,8 26,1 
11 12 2,56 31 36 28,24 
12 13,2 3,21 32 37,2 30,13 
13 14,4 3,94 33 38,4 32,07 
14 15,6 4,75 34 39,6 34,05 
15 16,8 5,64 35 40,8 36,09 
16 18 6,61 36 42 38,18 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɚ 4.3 – ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ 
ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɩɪɢ ɇ_ɫɬ=12 ɦ 

№ɬɨɱɤɢ ɯ ɭ №ɬɨɱɤɢ ɯ ɭ 
17 19,2 7,64 37 43,2 40,31 
18 20,4 8,73 38 44,4 42,49 
19 21,6 9,87 39 45,6 44,71 
20 22,8 11,08 40 46,8 46,98 
      

 
 ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɫɬɪɨɢɦ ɧɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ 
ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ, ɪɢɫɭɧɨɤ 4.2. 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɇɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 

 
ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 
ɋɇ = ∇Ƚȼ − ∇ɞɧɨ = ͷͳ − ʹͲ = ͵ͳ ɦ,                                                      (4.51) 
 

ɝɞɟ∇Ƚȼ – ɨɩɪɟɞɟɥɟɧ ɩɨ ɮɨɪɦɭɥɟ 4.41. 
 
ɋɨɩɪɹɝɚɸɳɢɣ ɪɚɞɢɭɫ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɜɨɞɨɛɨɟɦ: 
 R = Ͳ,ʹ ∙ ሺɇɫɬ + ɋɧሻ = Ͳ,ʹ ∙ ሺͳʹ + ͵ͳሻ = ͺ,͸ ɦ.                                       (4.52) 
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4.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ h′′ୡ ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ hɧɛ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ [5]: 
ɚ) h′′ୡ > hɧɛ – ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
ɛ) h′′ୡ = hɧɛ – ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
ɜ) h′′ୡ < hɧɛ – ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. 
 Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɪɭɫɥɚ. 
 ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ: 
 ଴ܶ = 𝛻ʜʞʢ − 𝛻ʓʜʏ + α∙௩బమଶ∙୥                                                                         (4.53) 

ɋɤɨɪɨɫɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɨɪɚ α∙୴బଶ∙୥  ɦɨɠɟɬ ɧɟ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɭɫɥɨɜɢɢ: ω > Ͷʑ ∙ɇ, ɝɞɟ ɇ – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
 ω = ሺ𝛻ʜʞʢ − 𝛻ʓʜʏሻ ∙ ܤ] + ሺ݊ − ͳሻ ∙ [˄ߜ =41∙ ͹ͷ = ͵Ͳ͹ͷɦ2,  

4ȼɇ=Ͷ ∙ ܤ] + ሺ݊ − ͳሻ ∙ [˄ߜ ∙ ʜ˔˕=4∙ ͹ͷ ∙ ͳͲ = ͵ͲͲͲ 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɥɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɤɨɪɨɫɬɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɩɨɪɚ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɢ ɫɱɢɬɚɬɶ ʜ˔˕ = ʜ଴ 
ȿɫɥɢ ʜ˔˕ = ʜ଴, ɬɨʡ = ʡ଴: 
 ଴ܶ = ͸ͳ − ʹͲ = Ͷͳ ˏ,  

 
 
Кɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α∙୕మ˓[B+ሺ୬−ଵሻ∙ஔδ]మ∙୥య = √ଵ,ଵ∙ସହଷଶమଽ,଼ଵ∙ሺ଻ହሻమయ = ͹,Ͷ͵ ˏ.                                           (4.54) 

 
Кɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ φ˔ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɠɚɬɨɣ ɝɥɭɛɢɧɵ h′˔ 

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɉɚɜɥɨɜɫɤɨɝɨ ɇ.ɇ [3]. 
ɉɪɢ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɛɨɥɶɲɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 43 ɦ),  ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɤɨɪɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ φ˔ = Ͳ,ͻͲ. 
 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɥɧɚɹ ɷɧɟɪɝɢɹ: 

 ξ଴ = ʔబ୦ˍ˓ = ସଵ଻.ସଷ = ͷ.ͷͶ.                                                                                (4.55) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [6] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ φ˔ ɢ ξ଴ ɨɩɪɟɞɟɥɹɟɦ ξୡ = Ͳ,͵ͷ ɢ ξ′′ୡ = ͷ.ͷͶ. 
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ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 h′ୡ = ξୡ ∙ hˍ˓ = Ͳ,͵ͷ ∙ ͹.Ͷ͵ = ʹ,͸ˏ.       (4.56) 
 h′′ୡ = ξ′′ୡ ∙ hˍ˓ = ʹ.͵ ∙ ͹,Ͷ͵ = ͳ͹.ͳ ˏ.                                                       (4.57) 

 
 Ɍɚɤ ɤɚɤ h′′ୡ = ͳ͹.ͳˏ > hʜʐ = ͹,ʹ  ˏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 

Кɚɤ ɩɪɚɜɢɥɨ, ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ 
ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ 
ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ – ɝɚɫɢɬɟɥɟɣ 
ɷɧɟɪɝɢɢ.  

Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɝɚɲɟɧɢɢ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. Эɬɨɬ 
ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ: 

1.ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɨɥɶɲɟ 40 ɦ; ɜɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ 47 ɦ 
(ɮɨɪ. 4.51). 
 2. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɪɭɫɥɚ ɧɚ ɭɪɨɜɧɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, ɞɨɫɬɚɬɨɱɧɚɹ 
ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ, ɨɬɛɪɚɫɵɜɚɟɦɚɹ ɫɬɪɭɹ ɧɟ ɨɤɚɡɵɜɚɥɚ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 
ɪɚɛɨɬɭ ɝɟɧɟɪɚɬɨɪɨɜ, ɞɨɥɠɧɚ ɛɵɬɶ: 
 ୪ౙh୦ > ͵ ,                                                                                                       (4.58) 

 ͶͷͲ Ͷ͹ = ͻ.͸ > ͵, 
 

ɝɞɟ lୡ୦- ɲɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ ɯɨɪɞɟ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
h – ɜɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ. 

 
4.2.6 Ɋɚɫɱɟɬ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɨɬ ɫɨɨɪɭɠɟɧɢɹ ɭɜɹɡɵɜɚɟɬɫɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɨɟɤɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɹɦɵ ɪɚɡɦɵɜɚ. 

 
Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ (ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ): 
 ∇˖˔˕ = ∇ʢʜʐ୕˒ˑ˅ + ͳ,ͳ = ʹͺ,ʹ + ͳ,ͳ = ʹͻ.͵ ˏ,                                     (4.59) 

 
ɝɞɟ ∇ʢʜʐ୕˒ˑ˅- ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ∇ʢʜʐ = fሺQሻ ɢ Q୫ୟ୶.˒ˑ˅ = ͸Ͳͻͺ ˏଷ ˔⁄ . 
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 ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ: 
 a =  ∇˖˔˕ − ∇ˇːˑ = ʹͻ,͵ − ʹͲ = ͻ,͵ ˏ.                                                   (4.60) 

 
ɉɪɟɜɵɲɟɧɢɟ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ȼȻ ɧɚɞ ɭɪɨɜɧɟɦ ɇȻ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ 

ɩɨɞɯɨɞɚ: 
 Z଴ = 𝛻ʜʞʢ − 𝛻ʜʐ = ͸ͳ − ʹͺ = ͵͵ ˏ,                                                     (4.61) 

 
ɝɞɟZ଴ - ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ (ɮɨɪɦ. 4.53). 

 
ɉɪɟɜɵɲɟɧɢɟ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ȼȻ ɧɚɞ ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ – ɬɪɚɦɩɥɢɧɚ: 
 Zଵ = 𝛻ʜʞʢ − 𝛻ʜʝʠ = ͸ͳ − ʹͻ.͵ = ͵ͳ.͹ ˏ.                                            (4.62) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ: 
 vː = φ ∙ √ʹ ∙ g ∙ Zଵ = ͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͳ.͹ = ʹͶ.ͻͶ ˏ/˔ .                           (4.63) 

 
ɝɞɟφ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɢɫɬɟɱɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɨɛɨɞɧɨɦ      
ɨɬɥɟɬɟ ɫɬɪɭɢ ɩɪɢɧɢɦɚɟɦ 1,0 [3]. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ: 
 q˓ = ୕˓[ʑ+ሺ୬−ଵሻ∙ஔδ] = ସହଷଶ଻ହ = ͸Ͳ.Ͷ͵ ˏଶ/˔.                                                      (4.64) 

 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 

 hː = ୯˓୴ː = ଺଴.ସଷଶସ,ଽସ = ʹ,Ͷʹ ˏ.                                                                           (4.65) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
 Fr = ୴మː୥∙୦ː = ଶସ,ଽସమଽ,଼ଵ∙ଶ,ସଶ = ʹ͸.ͳ͹.                                                                      (4.66) 

 
Ɍɚɤ ɤɚɤ ɱɢɫɥɨ Ɏɪɭɞɚ Fr > ͵ͷ, ɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɵɦ  k˃ = Ͳ,ͺ [5]. 
 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 L = k˃ ∙ Zଵ ∙ φଶ ∙ sin ʹα ∙ (√ͳ + ቀZబZభ − ͳቁ ∙ ଵφమ∙ୱ୧୬మ α + ͳ),                         (4.67) 
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 L = Ͳ,ͺͺ ∙ ͵ͳ.͹ ∙ Ͳ.ͻʹ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ ቌͳ + √ͳ + ( ͵͵͵ͳ.͹ − ͳ) ∙ ͳͲ.ͻʹ ∙ 𝑖݊ʹ͵Ͳˑቍݏ = ͷͲ.͸Ͷˏ, 
 
ɝɞɟα - ɭɝɨɥ ɨɬɥɟɬɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, α = ͵Ͳ°. 
 
 Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɫɬɪɭɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ ɫɤɚɥɵ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ L > Ͳ,Ͷ ∙ Z଴: 
 Ͳ,Ͷ ∙ Z଴ = Ͳ,Ͷ ∙ ͵͵ = ͳ͵,ʹ ˏ,                                                                       (4.68) 
 ͷͲ.͸Ͷ > ͳ͵.ʹ                                                                                               (4.69) 

 
Ɍɚɤ ɤɚɤ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɬɨ ɩɨɞɦɵɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 

ɧɟ ɨɠɢɞɚɟɬɫɹ. 
 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 h˓˃ˊˏ = t − hː˄ = ʹ͵.͵Ͳ − ͺ.Ͳ = ͳͷ,͵ ˏ,                                                  (4.70) 

 
ɝɞɟt = ∇ʢʜʐ − ∇ˇː˃ яˏы ˓˃ˊˏы˅˃ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 t = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √Frర ) ∙ √Fr ∙ √୦ː˄ୢర ∙ hː,                                                     (4.71) 

 t = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ʹ͸.ͳ͹ర ) ∙ √ʹ͸.ͳ͹ ∙ √ͺ.Ͳͳర ∙ ʹ.Ͷʹ = ʹ͵.͵Ͳ ˏ, 
ɝɞɟd – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 1ɦ. 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 Lଵ = L + ୲୲୥αభ = ͷͲ.͸Ͷ + ଶଷ.ଷ଴଴,଺଺ = ͺ͸.ͳ  ˏ,                                                   (4.72) 

 
ɝɞɟαଵ - ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 tgαଵ = √tgଶα + ଶ∙୥∙ሺ଴,ହ∙୦ː∙ୡ୭ୱ α+ୟ−୦ː˄ሻ୴మː∙ୡ୭ୱమ α ,                                                        (4.73) 
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tgαଵ = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ʹ,Ͷʹ ∙ Ͳˑ͵ݏ݋ܿ + ͺ,Ͳ − ͹,ʹሻʹͶ,ͻͶଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,͸͸. 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ: 
 b′˓ = ʹ,ͷ ∙ hˍ˓ = ʹ,ͷ ∙ ͹,Ͷ͵ = ͳͺ,ͷͺ ˏ.                                                      (4.74) 

 
ɝɞɟ hˍ˓ − ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ (ɮɨɪɦ. 4,54). 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ 

ɧɟɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 b˓ = b′˓ + ͵,͹ ∙ h˓˃ˊˏ = ͳͺ,ͷͺ + ͵,͹ ∙ ͳͷ,͵ = ͹ͷ.ͳ͹ ˏ.                           (4.75) 
 

ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɪɢɧɹɬ 1:2,2; ɭɤɥɨɧ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 
1:1,5. 

 
4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ: 

 
 ∇˒ˑˇ = ∇ˇː˃ − ͵ = ʹͲ − ͵ = ͳ͹ ˏ,                                                         (4.76) 
 
ɝɞɟ 3ɦ – ɬɨɥɳɢɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɩɨɞɜɟɪɠɟɧɧɨɝɨ ɭɞɚɥɟɧɢɸ. 
 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ : 
 h = ∇ʜʞʢ − ∇˒ˑˇ = ͸ͳ − ͳ͹ = ͶͶ ˏ.                                                     (4.77) 
 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ʑ˒ˎℎ = Ͳ,͹ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ[2]. 
 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 
 ʑ˒ˎ = Ͳ,͹ ∙ h = Ͳ,͹ ∙ ͶͶ = ͵Ͳ,ͺˏ.                                                              (4.78) 

 
4.4 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ɇɚ ɫɟɤɰɢɢ: 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɩɟɪɟɱɧɵɦɢ ɩɨɫɬɨɹɧɧɵɦɢ 

ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ: 
- ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɵ (ɫɟɤɰɢɢ 1 – 11); 
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- ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ (ɫɟɤɰɢɢ 11 – 17); 
- ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɫɟɤɰɢɢ 17 – 23); 
- ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ (ɫɟɤɰɢɢ 24 – 31). 
 ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. Ɋɚɡɪɟɡɤɚ ɲɜɚɦɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. 

ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɪɚɜɧɚ: 
 ʑ˔ˈˍ = ˄ߜ + ܾ = ͵ + ͳʹ = ͳͷˏ.                                                                 (4.79) 

 
ɇɚ ɫɬɨɥɛɵ: 
Ɋɚɡɪɟɡɤɚ ɜɞɨɥɶ ɩɨɬɨɤɚ ɨɛɪɚɡɭɟɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɫɟɤɰɢɨɧɧɨɣ ɪɚɡɪɟɡɤɨɣ 

ɫɬɨɥɛɱɚɬɭɸ ɪɚɡɪɟɡɤɭ. Ɋɚɡɪɟɡɤɚ ɧɚ ɫɬɨɥɛɵ ɫɥɭɠɢɬ ɧɟ ɬɨɥɶɤɨ ɰɟɥɹɦ ɬɟɯɧɨɥɨɝɢɢ 
ɜɨɡɜɟɞɟɧɢɹ, ɧɨ ɢ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɟɪɵ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɛɟɬɨɧɚ. ɋ ɭɱɟɬɨɦ 
ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ, ɪɚɜɧɨɣ 30,8 ɦ, ɧɚɡɧɚɱɚɟɬɫɹ3 ɫɬɨɥɛɚ: ɩɟɪɜɵɣ ɫɬɨɥɛ ɲɢɪɢɧɨɣ 
10 ɦ, ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ –10,4 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟɦɟɠɫɬɨɥɛɱɚɬɵɯ ɢ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɨɜ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɛɴɟɦɧɵɦɢ ɲɜɚɦɢ ɲɢɪɢɧɨɣ2 ɦɜ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɪɢ ɢɯ 
ɧɚɢɛɨɥɶɲɟɦ ɪɚɫɤɪɵɬɢɢ. 

 
 4.5Ȼɵɤɢ 

 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ.ɋɯɟɦɚ ɛɵɤɚ 
ɩɪɢɜɟɞɟɧɚɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3- ɋɯɟɦɚ ɛɵɤɚ 
 

ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɟ ɩɪɢɧɹɬ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɬɨɥɳɢɧɨɣ 3 ɦ. 
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Ɍɨɥɳɢɧɚ ɛɵɤɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ ɢ ɪɚɡɦɟɪɨɜ 
ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥёɬɚ b=12 ɦ ɩɨ 
ɪɟɤɨɦɟɧɞɚɰɢɢ Ȼɟɪɟɡɢɧɫɤɨɝɨ Ⱥ.Ɋ.[4] ɲɢɪɢɧɚ ɧɟɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ: 

 Ɂ′ஔ = Ͳ,ʹͷ ∙ b = Ͳ,ʹͷ ∙ ͳʹ = ͵,Ͳ ɦ.                                                            (4.80) 
 
ɉɪɢ ɧɚɥɢɱɢɢɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ ɲɜɚ ɩɨ ɨɫɢ ɛɵɤɚ ɟɝɨ ɬɨɥɳɢɧɭ 

ɭɜɟɥɢɱɢɜɚɟɦ ɧɚ 0,5 ɦ, ɬɨɝɞɚ ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ:  
 Ɂஔ = ʹ,ͷ + Ͳ,ͷ = ͵,ͷ ɦ.                                                                              (4.81) 
 
Ɍɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɚɟɬɫɹ 0,8 ɦ[6]. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͷͳ + ͳ,͸ ∙ ͳʹ = ͸͹ ˏ,                                       (4.82) 
 

ɝɞɟ    ∇ʒʑ - ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ (ɪɚɡɞ. 4.2.2); ʜ˔˕ - ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɪɚɡɞ. 4.2.2). 
 
ɇɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɛɵɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɭɯɫɬɨɪɨɧɧɹɹ ɩɨɥɨɫɚ 

ɞɜɢɠɟɧɢɹ, ɞɥɹ IIɤɚɬɟɝɨɪɢɢ ɞɨɪɨɝ ɲɢɪɢɧɨɣ 7 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 
ɩɪɢɧɢɦɚɟɬɫɹ 20 ɦ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɟ ɛɵɥ ɜɵɛɪɚɧ ɪɚɛɨɱɢɣ ɢ ɪɟɦɨɧɬɧɵɣ ɩɥɨɫɤɢɣ 
ɬɢɩ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɡɚɬɜɨɪɨɜ. ɉɪɨɥёɬ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 12 ɦ, ɜɵɫɨɬɚ 12 ɦ.  

ɉɚɡɵ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɲɢɪɢɧɚ 
ɩɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 2 ɦ[5]. ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ[5]. 

 
4.6 ɍɫɬɨɢ 

 
ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɟ ɛɵɥ ɩɪɢɧɹɬ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 100ɦ, 

ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɡɞɚɧɢɹ ȽЭɋ.  
ɍɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧɞɥɹ ɡɚɳɢɬɵ ɛɟɪɟɝɨɜ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ 

ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ 
ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
 

4.7 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ  200 ɦɦ ɫ ɲɚɝɨɦ 3ɦ [8]. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ aɞɪ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɸɬ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ˃ˇ˓ ൒ ʜ𝑑∙ఊ೙𝐽ˍ˓.೘ ,                                                                                                   (4.83) 

 
ɝɞɟ𝐽ˍ˓,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 𝐽ˍ˓,௠ =25[8]; 
 γ୬- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ  I ɤɥɚɫɫɚ  ɀ୬ = ͳ,ʹͷ [2]. ܪௗ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

 ʜௗ = ʜʞʢ − ʢʜʐ௠𝑖௡ = ͸ͳ − ʹͳ,Ͷ = ͵ͻ,͸ ˏ,                                           (4.84) 
 
ɝɞɟ ∇ʢʜʐ௠𝑖௡- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚܳ˔˃ː = ͳͷͲ ˏଷ/˔, ∇ʢʜʐ௠𝑖௡ = ʹͳ,Ͷ ˏ. 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ˃ˇ˓ ൒ ʜ𝑑∙ఊ೙𝐽ˍ˓.೘ = ሺ଺ଵ−ଵଽሻଶହ = ͳ,͸ͺ  ˏ.                                                                 (4.85) 

 
ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = ʹ ˏ. 
 
4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ (∇Ͷʹ.ͳͲ, ∇ʹͻ.ͳͲ∇ͳͻ.ͲͲ). ɋɭɯɢɟ ɝɚɥɟɪɟɢ 
ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɨɬɦɟɬɤɟ 29,10 ɢ 
42,10 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3x3 ɦ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 19,00ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5x3,5 ɦ. Ⱦɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ 
ɨɬɦɟɬɤɟ 19,00 ɦ, ɫ ɪɚɡɦɟɪɚɦɢ 3,5ɯ3,5 ɦ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢ ɨɬɤɚɱɤɢ ɫ ɩɨɦɨɳɶɸ 
ɧɚɫɨɫɨɜ. Ⱦɪɭɝɚɹ ɝɚɥɟɪɟɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɥɹ ɨɫɦɨɬɪɚ, ɪɚɫɩɨɥɨɠɟɧɢɹ КɂȺ ɢ 
ɞɪɭɝɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

ȼɨɞɚ ɢɡ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ ɛɭɞɟɬ ɨɬɤɚɱɢɜɚɬɶɫɹ ɧɚɫɨɫɚɦɢ ɢ ɫɥɢɜɚɬɶɫɹ ɜ 
ɧɢɠɧɢɣ ɛɶɟɮ. 
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4.9 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
4.9.1 Цɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ 
 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = Ͳ,ͳ ∙ ʑ˒ˎ = Ͳ,ͳ ∙ ͵Ͳ,ͺ = ͵,Ͳͺ ˏ,                                                          (4.86) 

 
ɝɞɟ    ʑ˒ˎ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɪɚɡɞ. 4.3). 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ݈ଶ = ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ሻ = Ͳ,͹ ∙ ͵ͻ,͸ = ʹ͹,͹ʹ  ˏ,                       (4.87) 

 
ɝɞɟ ∇ʢʜʐ௠𝑖௡- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ, ∇ʢʜʐ௠𝑖௡ = ʹͳ,Ͷ ˏ.  
 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 Ɂˊ˃˅ ൒ ∆ʜ∙ஓnଵହ = ଶଷ,଻଺ଵହ ∙ ͳ,ͳͷ = ͷˏ,                                                                (4.88) 

 
ɝɞɟ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ (ɪɚɡɞ.4.10.1); 𝐽ˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ  ɡɚɜɟɫɟ,𝐽ˍ˓ = ͳͷ [8]; 

γ୬- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ I 
ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ  I ɤɥɚɫɫɚ  ɀ୬ = ͳ,ʹͷ [2]. 

Ɍɚɤ ɤɚɤ ɬɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 5 ɦ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɪɹɞɚ 
ɫɤɜɚɠɢɧ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɧɚɡɧɚɱɚɟɬɫɹ 1,5 ɦ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͹,͹ʹ = ͳ͵,ͺ͸ ˏ.                                                  (4.89) 

 
4.10 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 
4.10.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 2.06.06.-85 [8]. 
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Эɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4 ɢ 4.5. 

 
-  Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
 ʜௗ = ∇ʜʞʢ − ʢʜʐ௠𝑖௡ = ͸ͳ − ʹͳ = ͶͲ,Ͳˏ.                                            (4.90) 

 
ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
 ʜ௔௦ = Ͳ,Ͷ ∙ ʜௗ = Ͳ,Ͷ ∙ ͶͲ,Ͳ = ͳ͸,Ͳ ˏ.                                                       (4.91) 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ: 
 ∆ʜ = ʜௗ − ʜ௔௦ = ͶͲ,Ͳ − ͳ͸,Ͳ = ʹͶ,Ͳ ˏ.                                                 (4.92) 
 
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
 ʜௗ௥ = Ͳ,ʹ ∙ ʜௗ = Ͳ,ʹ ∙ ͶͲ,Ͳ = ͺ,Ͳ ˏ.                                                         (4.93) 
 

 
 

Ɋɢɫɭɧɨɤ 4.4 - Эɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

-  Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
 ʜௗ = ∇ʣʞʢ − ʢʜʐ௠௔௫ = ͸Ͷ,ͲͲ − ʹͺ,ͲͲ = ͵͸,ͲͲˏ.                              (4.94) 
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ɇɚɩɨɪ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
 ʜ௔௦ = Ͳ,Ͷ ∙ ʜௗ = Ͳ,Ͷ ∙ ͵͸,ͲͲ = ͳͶ,Ͷ ˏ.                                                     (4.95) 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ: 
 ∆ʜ = ʜௗ − ʜ௔௦ = ͵͸,ͲͲ − ͳͶ,Ͷ = ʹͳ,͸ ˏ.                                               (4.96) 
 
ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: 
 ʜௗ௥ = Ͳ,ʹ ∙ ʜௗ = Ͳ,ʹ ∙ ͵͸,Ͳ = ͹,ʹ ˏ.                                                         (4.97) 
 
4.11 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
4.11.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱɟɬɵ ɧɚ ɨɛɳɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ I ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ – ɩɨɬɟɪɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɩɨɥɧɚɹ ɧɟɩɪɢɝɨɞɧɨɫɬɶ 
ɫɨɨɪɭɠɟɧɢɹ, ɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ, ɚ ɬɚɤɠɟ ɷɩɸɪ 
ɞɚɜɥɟɧɢɹ,ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ, ɢ ɢɯ ɩɥɟɱɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟAutoCAD. 
 

4.11.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ ɢ ɬɨɱɤɢ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.6. 
ȼɟɫɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 
 

 
 

Ɋɢɫɭɧɨɤ 4.6 -  ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɨɬɢɧɵ ɢ ɬɨɱɤɢ ɟɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) 
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ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ˄ߛ ∙ ௙ሺܾߛ + ሻ˄ߜ = ͸͹ʹ,ʹͷ ∙ ͳʹ ∙ ʹͶͳʹ + ͵  = ͳʹͻͲ͹ˍʜ,                                ሺͶ.ͻͺሻ 
 

ɝɞɟ    S˒ˎ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, S˒ˎ = ͸͹ʹ,ʹͷ ɦଶ; ɀ˄–ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ, ɀ˄ = ʹͶ ˍʜ/ˏଷ; ɀ୤ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɀ୤ = Ͳ,ͻͷ[1]. ሺb + Ɂ˄ሻ = ͳͷ ɦ- ɲɢɪɢɧɚ ɫɟɤɰɢɢ. 
 
 
 
ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɵɤɚ ɢ ɬɨɱɤɢ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.7. 
ȼɟɫ ɛɵɤɚ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ: 
 

 
 

Ɋɢɫɭɧɨɤ 4.7- ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɛɵɤɚ ɢ ɬɨɱɤɢ ɟɝɨ 
ɩɪɢɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ (Ɉ) 

 Gɛ = ୗ˄∙ஔ˄∙ஓ˄∙ஓfሺୠ+ஔ˄ሻ = ଵଵ଼଴,ସଷ∙ଷ∙ଶସଵଶ+ଷ = ͷ͸͸Ͷ ɤɇ,                                                    (4.99) 

 
ɝɞɟ    S˄ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, S˄ = ͳͳͺͲ,Ͷ͵ɦଶ. 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳ͸ʹ ∙ √ͳ͸ʹ ∙ ͻ,ͺͳ = ͳͳͳ͵ ˍʜ,           (4.100) 

 
ɝɞɟ      ݂ –ɩɥɨɳɚɞɶ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͸Ͷ − ͷͳ + Ͳ,ͷሻ ∙ ͳʹ = ͳ͸ʹˏଶ,           (4.101) 
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 ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ.: 
ˊݍ  = 𝑄ˊ௕+ఋ˄ ∙ ɀ୤ = ଵଵଵଷଵଶ+ଷ = ͹Ͷ,ͳ͹ ˍʜ/ˏ.                                                       (4.102) 

 
 
4.11.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

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

 
- Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  

 ܹ˅ˆ = ଵଶ ∙ ߛ˅ ∙ ሺ∇ʜʞʢ − ∇˒ˑˇሻଶ ∙ ɀ௙ ,                                                         (4.103) 

 ܹ˅ˆ = ͳʹ ∙ ͻ,ͺͳ ∙ ሺ͸ͳ − ͳ͹ሻଶ ∙ ͳ = ͻͶͻ͸.ͳ ˍʜ, 
 
ɝɞɟ    ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ˅ߛ = ͻ,ͺͳ ˍʜ/ˏଷ; ɀ௙ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɀ௙ = ͳ,Ͳ[1]. 

 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹːˆ = ଵଶ ∙ ߛ˅ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻଶ ∙ ɀ௙ ,                                                    (4.104) 

 ܹːˆ = ͳʹ ∙ ͻ,ͺͳ ∙ ሺʹͳ,Ͷ − ͳ͹ሻଶ ∙ ͳ = ͻͶ,ͻ͸ ˍʜ, 
 
ɝɞɟ ∇ʢʜʐ௠𝑖௡- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ 
ɪɚɫɯɨɞɚ, ∇ʢʜʐ௠𝑖௡ = ʹͳ,Ͷˏ. 
 

 
- Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ܹ′˅̂ = ଵଶ ∙ ߛ˅ ∙ ሺ∇ʣʞʢ − ∇˒ˑˇሻଶ ∙ ɀ௙ ,                                                        (4.105) 
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ܹ′˅̂ = ͳʹ ∙ ͳͲ ∙ ሺͶͳ͸ − ͵ʹ͹ሻଶ ∙ ͳ = ͵ͻ͸Ͳͷ ˍʜ. 
 

ɉɥɟɱɨ ɫɢɥɵ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 𝑌ௐ′˅̂ = ʹͻ,͸͹ ˏ. 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹ′ː̂ = ଵଶ ∙ ߛ˅ ∙ ሺ∇ʢʜʐ௠௔௫ − ∇˒ˑˇሻଶ ∙ ɀ௙ ,                                                  (4.106) 

 ܹ′ː̂ = ͳʹ ∙ ͻ,ͺͳ ∙ ሺʹͺ − ͳ͹ሻଶ ∙ ͳ = ͷͻ͵,ͷͳˍʜ, 
 
ɝɞɟ ∇ʢʜʐ௠௔௫- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ, ∇ʢʜʐ௠௔௫ = ʹͺ ˏ. 
 

 
4.11.4ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 
Эɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
-ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
ɪвзв = ௪ ∙ ሺ∇УНБ௠𝑖௡ − ∇ɩɨдሻ = ͻ,ͺͳ ∙ Ͷ = ͵ͻ,ʹͶ кН,                          (4.107) 

 
- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
ɪвзв

′ = ௪ ∙ ሺ∇УНБ௠௔௫ − ∇ɩɨдሻ = ͻ,ͺͳ ∙ ͳͲ = ͻͺ,ͳ кН.  ,                       (4.108) 
 

-ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ˅ ˊ˅ = ɪвзв ∙ ʑ = ͵ͻ,ʹͶ ∙ ͵Ͳ,ͺ = ͳʹͲͺ,ͷͻ ˍʜ,                                         (4.109) 
 

-Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ܹ˅ ˊ˅′ = ɪвзв

′ ∙ ʑ = ͻͺ,ͳ ∙ ͵Ͳ,ͺ = ͵Ͳʹͳ,Ͷͺ ˍʜ.                                           (4.109) 
 

 
4.11.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
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Ɉɩɪɟɞɟɥɹɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ: 
 ˗ܹ = ௪ ∙ ܵэ˒̠            (4.110) 
  

ɝɞɟ S – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
ɉɥɨɳɚɞɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

AutoCad. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ˗ܹ = ͻ,ͺͳ ∙ Ͷʹͻ = ͶʹͲͺ ɤɇ. 

 
ɝɞɟ     ˗ܹ - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ܵ˗ = ͳͻ͵ˏଶ. 
 

Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ˗ܹ′ = ͻ,ͺͳ ∙ Ͷͳͺ = ͶͳͲͳ ɤɇ. 

ɝɞɟ  ܵэʣ˒′ = ͳͺͷˏଶ. 
 

 
4.11.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ˓ː = ːߛ ℎːݐgଶሺͶͷ − 𝜑ː ʹ⁄ ሻ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷˑ − ʹͲʹ) = ͻ,͹ͻ ˍʞ˃,  (4.111) 

ɝɞɟ  ːߛ = ͳͲ ˍ ʜ ˏଷ −⁄  ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 𝜑ː = ʹͲ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː = ʹ ˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɧɚ ɨɞɢɧ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: ܧː = ሺ˓ːℎːሻ ʹ⁄ = ሺͻ,ͺͳ ∙ ʹሻ ʹ = ͻ,͹ͻ ˍʜ.⁄  (4.112) 

Ⱥɤɬɢɜɧɨɟ ɢ ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ȼ ɬɨɱɤɟ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɛɨɤɨɜɨɟ 
ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɦɭ. 
˓ˆ݌  = (ːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܥ ∙ ݃ݐ ቀͶͷ° − 𝜑ˆ˓ଶ ቁ.(4.113) 
 

ɝɞɟ ̂ߛ ˓˅́ ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ, ̂ߛ ˓˅́ ˅ = ͵ͳ,ʹ ˍʜ/ˏଷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͵ ˏ; 
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ܥ ,ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ – ܥ = ʹͲͲ ˍʜ/ˏଶ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ,𝜑ˆ˓ = ͵ͻ°,  
˓ˆ݌ = ሺͳͲ ∙ ʹ + ͵ͳ,ʹ ∙ ͵ሻ ∙ ଶ݃ݐ (Ͷͷ° − ͵ͻ°ʹ ) − ʹ ∙ ʹͲͲ ∙ ݃ݐ (Ͷͷ° − ͵ͻ°ʹ ) = −ͳͶͻ,ͷ ˍʞ˃. 

˓ˆܧ  = 𝑝ˆ˓∙ℎˆ˓ଶ ;                                                                                                   (4.114) 

˓ˆܧ  = −ͳͶͻ,ͷ ∙ ͵ʹ = −ʹʹͷ. 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɫɰɟɩɥɟɧɢɟɦ. 

 
4.11.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.ɉ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ [6]. 

 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቀ𝜆̅𝜋 + ℎబଶ ቁ.                                                                     (4.115) 

 
ɝɞɟ     ˅ߛ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ˅ߛ = ͳͲ ˍʜ/ˏଷ; 

 
- Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
 ℎ଴ = 𝜋∙ℎభ%మ𝜆̅ = ଷ,ଵସ∙ଶ,଺మଷସ,ସ = Ͳ,͸͵  ˏ,                                                               (4.116) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲ ∙ ʹ,͸ ∙ ቀଷସ,ସଷ,ଵସ + ଴,଺ଷଶ ቁ = ͳͶ͸,ͷˍʜ.                                     (4.117) 

 
ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨɇɉɍ: 
 𝑦 = 𝜆̅ଶ𝜋 − ଷ଼ ∙ ℎଵ% = ଷସ,ସଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,͸ = Ͷ,Ͷͺˏ.                                            (4.118) 

 
- Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
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ℎ଴ = 𝜋∙ℎభ%మ𝜆̅ = ଷ,ଵସ∙ଵ,଺଼మଶଷ,ସସ = Ͳ,͵ͺ ˏ,                                                               (4.119) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,͸ͺ ∙ ቀଶଷ,ସସଷ,ଵସ + ଴,ଷ଼ଶ ቁ = ͸Ͷ,͵͹ˍʜ.                                 (4.120) 

 
ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ Ɏɉɍ: 
 𝑦 = 𝜆̅ଶ𝜋 − ଷ଼ ∙ ℎଵ% = ଶଷ,ସସଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,͸ͺ = ͵,ͳͲ ˏ.                                         (4.121) 

 
 
4.12 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɨɤɪɚɳёɧɧɵɣ ɫɨɫɬɚɜ ɧɚɝɪɭɡɨɤ. 
ȼ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɸɬɫɹ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɝɨɫɩɨɞɫɬɜɭɸɳɢɟ ɫɨ 

ɡɧɚɤɨɦ «-», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». 
ȼɫɟ ɧɚɝɪɭɡɤɢ, ɩɨɞɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ, ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.4 ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [1], ɚ ɬɚɤ ɠɟ ɨɬɨɛɪɚɠɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ȼ ɢ ȼ. 

Ⱦɥɹ ɤɚɠɞɨɣ ɫɢɥɵ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɢ ɩɥɟɱɨ ɫɢɥɵ 
(ɟɫɥɢ ɦɨɦɟɧɬ ɫɢɥɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɬɨ ɡɧɚɤ «ɩɥɸɫ», ɟɫɥɢ ɩɪɨɬɢɜ – 
«ɦɢɧɭɫ»).  

 
Ɍɚɛɥɢɰɚ 4.4 – ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
 

ɇɚɝɪɭ
ɡɤɚ 

 ௙ߛ
ɇɚɩɪɚɜɥ

ɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, 

ɤɇ 
ɉɥɟɱɨ

, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ 
ɋɢɥɚ, 

ɤɇ 
ɉɥɟɱɨ

, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ 
2 3 4 5 6 7 8 9 10 

Ɍɜ 1 ĺ 9496,1 14,67 139307,79 10835, 15,67 169787,58
Ɍɧ 1 ← 94,96 1,33 -126,29 593,51 3,67 -2178,18 
Gɛ 0,9 Ļ 5381 7,2 -38743 5381 7,2 -38743 

Gɩɥ 0,9 Ļ 12262 9,18 -112565 12262 9,18 -112565 
Wɜɡɜ 1  1209 0 0 3022 0 0 
Wɮ 1  4208 3,65 15359 4101 3,8 15584 
ȿɧ 1,2 ĺ 11,75 3,65 11,75 11,75 3,8 11,75 

ȿɧ.ɩ. 0,8 ← 225 1 0 225 1 0 
Wɜɨɥ

ɧ
1 ĺ 146,5 44 6446 64,37 48 3025 

Qɡ 0,9 Ļ 66,75 15 -1001 66,75 15 -1001 
∑N   16489 14676 

∑Ɇ 8689,25 33921,15 

 



72 
 

Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 
ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɋɭɦɦɚ ɜɫɟɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
 𝑁 = ˎ˒ܩ + ˄ܩ − ˗ܹ − ܹ˅ ˊ˅ +  (4.122)                                                             ,ˊݍ
 𝑁 = ͸ͳͷʹͷ + ͳͻͷʹʹ − ͺͻͲͲ − ͵ͳͲͲ + ͷͻ = ͸ͻͳ͵ͷ ˍʜ. 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௨̟ = − ேʑ˒ˎ + ଺∙∑ ʛʑమ˒ˎ = − ଵ଺ସ଼ଽଷ଴,଼ + ଺∙଼଺ଽ଴ଷ଴,଼^ଶ = −ͶͺͲ ˍʞ˃,                               (4.123) 

 
ɝɞɟ  ʑ˒ˎ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɪɚɡɞ.4.3); 
 ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ. 
 
 ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                         (4.124) 

 𝜎௫௨ = −ͻ,ͺͳ ∙ ͶͶ = −Ͷ͵ͳ,͸Ͷ ˍʞ˃,    
 

ɝɞɟ     ݉௨ - ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; ܪௗ௨- ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ௗ௨ܪ  = ∇ʜʞʢ − ∇˒ˑˇ = ͸ͳ − ͳ͹ = ͶͶˏ.                                                 (4.125) 
 
Кɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ ˍʞ˃.  (4.126) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͶͺͲ ˍʜ/ˏଶ                               (4.127) 
 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͶͶ = −Ͷ͵ͳ,͸Ͷˍʞ˃.                                        (4.128) 
 
- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே𝐵˒ˎ − ଺∙Σெ𝐵˒మˎ = − ଵ଺ସ଼ଽଷ଴,଼ − ଺∙଼଺଼ଽ,ଶହଷ଴,଼^ଶ = −ͷͻͲ ˍʞ˃.                             (4.129) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,                                                           (4.130) 

 
ɝɞɟ     ݉௧ - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௧ = Ͳ; ܪௗ௧ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

ௗ௧ܪ  = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ʹ͸.Ͷ − ͳ͹ = ͻ,Ͷ ˏ.                                       (4.131) 
 𝜎௫௧ = −ͷͻͲ ∙ Ͳ,͹^ʹ − ͻ,ͺͳ ∙ ͻ,Ͷ ∙ ሺͳ − Ͳ,͹ଶሻ = −ʹͺʹ ˍʞ˃. 
 
Кɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ .                                                                 (4.132) 
 𝜏௫௬௧ = −ሺͳͲ ∙ Ͷ,Ͳ − ͷͻͲሻ ∙ Ͳ,͹ = ͵Ͷͻˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ,                                                           (4.133) 
 𝜎ଷ௧ = −ͷͻͲ ∙ ሺͳ + Ͳ,͹ʹሻ + ͳͲ ∙ ͻ,Ͷ ∙ Ͳ,͹ʹ = −ͺ͵Ͷ   ˍʞ˃.   
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͻ.ͺͳ ∙ ͻ.Ͷ = −ͻʹ.ʹͳ ˍʞ˃.                                           (4.139) 
 
Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ 

ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɋɭɦɦɚ ɜɫɟɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ: 
 𝑁 = ˎ˒ܩ + ˄ܩ − ˗ܹ − ܹ˅ ˊ˅ +  (4.134)                                                             ,ˊݍ
 𝑁 = ͸ͳͷʹͷ + ͳͻͷͷʹ − ͹ͻͳͲ − ͻͶʹͶ + ͷͻ = ͸͵ͺͲͳ ˍʜ. 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௨̟ = − ேʑ˒ˎ + ଺∙∑ ʛʑమ˒ˎ = − ଵସ଺଻଺ଷ଴,଼ + ଺∙ଷଷଽଶଵ,ଵହଷ଴,଼మ = −ʹ͸ʹ ˍʞ˃,                          (4.135) 

 
ɝɞɟ  ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ. 
 
 ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                         (4.136) 

 𝜎௫௨ = −ͳͲ ∙ Ͷ͹ = −Ͷ͸ͳ,Ͳ͹ˍʞ˃,    
 

ɝɞɟ     ݉௨ - ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; ܪௗ௨- ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ௗ௨ܪ  = ∇ʣʞʢ − ∇˒ˑˇ = ͸Ͷ − ͳ͹ = Ͷ͹ ˏ.                                                (4.137) 
 
Кɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ Ͷ͹ − ͹͵ͻ,Ͷሻ ∙ Ͳ = Ͳˍʞ˃.                  (4.138) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹ͸ʹ                                           (4.139) 
 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷ͹ = −Ͷ͸ͳ,Ͳ͹ ˍʞ˃.                                           (4.140) 
 
- ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே𝐵˒ˎ − ଺∙Σெ𝐵˒మˎ − ଵସ଺଻଺ଷ଴,଼ − ଺∙ଷଷଽଶଵ,ଵହଷ଴,଼మ = −͸ͻͳˍʞ˃.                                (4.141) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,                                                           (4.142) 
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ɝɞɟ     ݉௧ - ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௧ = Ͳ; ܪௗ௧ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
ௗ௧ܪ  = ∇ʢʜʐ௠௔௫ − ∇˒ˑˇ = ʹͺ,Ͳ − ͳ͹ = ͳͳ ˏ.                                   (4.143) 
 𝜎௫௧ = −͸ͻͳ ∙ Ͳ,͹ʹ − ͳͲ ∙ ͳͳ ∙ ሺͳ − Ͳ,͹ʹሻ = −ͳͺͶˍʞ˃.                       (4.144) 
 
Кɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ߛ˅)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ ,                                                                      (4.145) 
 𝜏௫௬௧ = −ሺͳͲ ∙ ͳͳ − ͸ͻͳሻ ∙ Ͳ.͹ = ͶͲ͹  ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௗ௧ܪ ∙ ݉௧ଶ,                                                           (4.146) 
 𝜎ଷ௧ = −͸ͻͳ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ ͳͳ ∙ Ͳ,͹ଶ = −ͻ͹͸ ˍʞ˃.   
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ߛ˅− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳͳ = −ͳͳͲ  ˍʞ˃.                                                 (4.147) 
 
ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5 ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ ɜ ɩɪɢɥɨɠɟɧɢɹɯ Ƚ ɢ Ⱦ. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 

ɇɚɩɪɹɠɟɧɢɹ, 
ɤɉɚ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɤɉɚ 

Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɤɉɚ 

ȼɟɪɯɨɜɚɹ 
ɝɪɚɧɶ 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
ȼɟɪɯɨɜɚɹ 

ɝɪɚɧɶ 
ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎˖ -480 -590 -262 -691 𝜎˘ -431.64 -282 -461.07 -184 𝜏˘˖ 0 0 0 0 𝜎ଵ -480 -92.21 -262 -110 𝜎ଷ -431.64 -834 -461.07 -976 

 
4.13 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɭɫɥɨɜɢɣ: 

 

1.ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                           (4.148) 
 

ɝɞɟߛ௡ = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
Iɤɥɚɫɫɚ [2]; 
௟௖ߛ  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ߛ௟௖ = ͳ,Ͳ  ɞɥɹ ɨɫɧɨɜɧɨɝɨ  
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;ߛ௟௖ = Ͳ,ͻ ɞɥɹ  ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ)[2]; 

 𝜎ଷ–ɝɥɚɜɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟɫɠɢɦɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɫɠɚɬɢɹ (ߛ௖ௗ = Ͳ,ͻ – ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ = ͳ,Ͳ – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ) [8]. 

 ܴ௕ = ͳͳ,ͷ ʛʞ˃ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ 
ɛɟɬɨɧɚ ȼ20 [9]; 
 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ ∙ ͳ ∙ ሺ−Ͷ͵ͳ.͸Ͷሻ ൑ Ͳ,ͻ ∙ ͳͳͷͲͲ ˍʞ˃,                                                 (4.149) 
 ͷ͵ͻ ˍʞ˃ ൑ ͳͲ͵ͷͲˍʞ˃. 
 
ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ ∙ Ͳ,ͻ ∙ ሺ−ʹ͸ʹሻ ൑ ͳ,Ͳ ∙ ͳͳͷͲͲ ˍʜ/ˏଶ,                                               (4.150) 
 −ʹͻͷ ˍʞ˃ ൑ ͳͳͷͲͲ ˍʞ˃. 
 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɸɬ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2.ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɪɚɫɬɹɝɢɜɚɸɳɢɯɧɚɩɪɹɠɟɧɢɣ  σ୷୳ < Ͳ: 
- ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤɢ ɜɨɡɞɟɣɫɬɜɢɣ:  −ͶͺͲ < Ͳ; 
- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤɢ ɜɨɡɞɟɣɫɬɜɢɣ:  −ʹ͸ʹ < Ͳ. 

 
ɋɠɢɦɚɸɳɢɟ ɫɢɥɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ», 

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

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙  ௗ௨ ,                                                                                (4.151)ܪ
 

- ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

 |−ͶͺͲ| > Ͳ,ʹͷ ∙ ͳ ∙ ͶͶ;                                                                             (4.152) 

 ͶͺͲ  ˍʞ˃ > ͳͳˍʞ˃. 
 

- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 |−ʹ͸ʹ| > Ͳ,ʹͷ ∙ ͳ ∙ Ͷ͸;                                                                            (4.153) 
 ʹ͸ʹˍʞ˃ > ͳͳ,ͷˍʞ˃. 
 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɞɟɥɚɸɬ ɜɵɜɨɞ, ɱɬɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
 
4.14 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ୖ∙ஓౙౚF∙ஓlౙ ൒ ɀ୬,                                                                                                  (4.154) 

 
ɝɞɟ    ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ (ߛ௡ = ͳ,ʹͷ); ߛ௟௖ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ߛ௟௖ = ͳ,Ͳ  ɞɥɹ ɨɫɧɨɜɧɨɝɨ  
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;ߛ௟௖ = Ͳ,ͻ ɞɥɹ  ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ); ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (ߛ௖ௗ = Ͳ,ͻ ).   

 
- ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 
ɋɢɥɵ ɭɞɟɪɠɢɜɚɸɳɢɟ: 
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ܴ = ˎ˒ܩ) + ˄ܩ + ˊݍ − ˗ܹ − ܹ˅ ˊ˅) ∙ g𝜑ݐ + ܿ ∙ 𝜔,                                    (4.155) 
 ܴ = ͳͶ͸͹͸ ∙ Ͳ,͹ + ͳͲͲ ∙ ͵Ͳ,ͺ = ͳͶ͸ʹʹ,͵ ˍʜ/ˏ, 
 

ɝɞɟݐg𝜑- ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ-ɞɢɨɪɢɬ), ݐg𝜑 =Ͳ,͹[5]; ˔ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɫ = 100 ɤɉɚ [5]; 
 𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ: 
 𝜔 = ʑ˒ˎ ∙ ͳ = ͵Ͳ,ͺ ∙ ͳ = ͵Ͳ,ͺ ˏଶ,                                                            (4.156) 
 
ɝɞɟ     ʑ˒ˎ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɪɚɡɞ. 3.1). 
 
 ɋɢɥɚ ɫɞɜɢɝɚɸɳɢɟ: 
ܨ  = ܹ˅ˆ − ܹːˆ + ܹ˅ ˑˎː + ʔː + ʔ˃ˍ − ʔ˒ː,                                               (4.157) 

ܨ  = ͳͲ͵ʹͻ,͸Ͷ ˍʜ. 
 
Ɍɨɝɞɚ: 
 ଵସ଺ଶଶ,ଷ ∙଴,ଽହଵ଴ଷଶଽ,଺ସ∙ଵ ͳ,ʹͷ,                                                                                         (4.158) 

 ͳ,ʹ͹ ൒  ͳ,ʹͷ. 
 

Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
- ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
 

ɋɢɥɵ ɭɞɟɪɠɢɜɚɸɳɢɟ: 
 ܴ = ˎ˒ܩ) + ˄ܩ + ˊݍ − ˗ܹ − ܹ˅ ˊ˅) ∙ g𝜑ݐ + ܿ ∙ 𝜔,                                    (4.159) 
 R = ͳͶ͸͹͸ ∙ Ͳ,͹ + ͳͲͲ ∙ ͵Ͳ,ͺ = ͳ͵͵ͷ͵,ʹ ˍʜ/ˏ, 
 

 ɋɢɥɚ ɫɞɜɢɝɚɸɳɢɟ: 
 F = W˅̂ − Wː̂ + W˅ˑˎː + ʔː + ʔ˃ˍ − ʔ˒ː,                                                (4.160) 

 F = ͻͻͷʹ,͵ʹ ˍʜ. 
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Ɍɨɝɞɚ: 
 ଵଷଷହଷ,ଶ∙଴,ଽହଽଽହଶ,ଷ∙ଵ.଴ ൒ ͳ,ʹͷ,                                                                                     (4.161) 

 ͳ,ʹͻ ൒  ͳ,ʹͷ. 
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟ ɩɪɟɜɵɲɚɟɬ 10% ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 

ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 



80 

 

5ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

5.1Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

1. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ: 
- Ɉɫɧɨɜɧɨɣ𝑄௠𝑎௫ = ͷʹͳͷ ˏଷ/˔; 
- ɉɨɜɟɪɨɱɧɵɣ𝑄௠𝑎௫ = ͸Ͳͻͺ ˏଷ/˔. 

 
2. Ʉɪɢɜɚɹ ɫɜɹɡɢ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ Хɨɥɢɞɢɧɫɤɨɝɨ 

ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Хɚɧɬɚɣɤɚ (ɪɢɫ.5.1). 
 

 
Ɋɢɫɭɧɨɤ 5.1 – Ɂɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ 

 
3. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɡɥɢɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 

P, % 0,01 0,1 1,0 3,0 5,0 10,0 

Qɫɬɪ, ˏ
ଷ/˔ 6098 5215 2115 1588 764 665 
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5.2Кɨɦɩɨɧɨɜɤɚɝɢɞɪɨɭɡɥɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ 
 
Ƚɢɞɪɨɭɡɟɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ ȽЭɋ, ɜɨɞɨɫɛɪɨɫɧɭɸ 

ɩɥɨɬɢɧɭ ɢ ɡɞɚɧɢɟ ɄɊɍЭ 220 ɤȼ.Хɨɥɢɞɢɧɫɤɚɹ ȽЭɋ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɢɦ ɩɨ 
ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɨɪɭ ɝɢɞɪɨɭɡɥɨɦ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ.  

ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɥɢɧɨɣ 75 ɦ; 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ 81,5 ɦ; ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɵɯ ɱɚɫɬɟɣ 
ɞɥɢɧɨɣ 166,0 ɢ 112,6 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 47 ɦ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Хɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 232,2 Ɇȼɬ; ɞɥɢɧɚ 
ɢ ɲɢɪɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɫɨɫɬɚɜɥɹɟɬ 81,5 ɦ ɢ 13,00 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɜ ɡɞɚɧɢɢ 
ȽЭɋ ɭɫɬɚɧɨɜɥɟɧɨ 6 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 4,0 ɦ; 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ ɫɨɫɬɚɜɥɹɟɬ 136,5 ɦ3/ɫ; ɲɢɪɢɧɚ 
ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 11 ɦ, ɞɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ 16 ɦ;ɩɨ ɝɪɟɛɧɸ 
ɩɥɨɬɢɧɵ ɜɨɡɦɨɠɟɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣɩɪɨɟɡɞ.  
 

5.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.3.1 Эɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɣ ɩɨ ɧɚɩɨɪɭ (44 ɦ), ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɪɭɫɥɨɜɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɫɟ 
ɛɟɬɨɧɢɪɭɟɦɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɪɭɫɥɟ ɪɟɤɢ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ, ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ. ȼɨɡɦɨɠɧɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɰɢɨɧɚɥɶɧɟɣ ɛɭɞɟɬ ɝɪɟɛɟɧɤɚ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɚɫɯɨɞ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɨɣ ɢ ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ ɦɚɥɟɧɶɤɚɹ ɩɪɢɧɢɦɚɟɦ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɚ ɪɚɡɛɢɬɨ ɧɚ 5 ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ: 
1 ɷɬɚɩ–ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, 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. 
 

5.3.2 ɉɟɪɜɵɣ ɷɬɚɩ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 
ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ. 
ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ 
ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
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ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 
ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 60 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 

ɫɬɜɨɪɟ. 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 

 ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
 ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 28,7 ɦ. 
 ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ ɞɨ ɨɬɦɟɬɤɢ 28,7 ɦ; 
 ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
 ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
 

Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 
ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ: 

ɰɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 
ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ. 

ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ –10% [1, ɩ.8.3]. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɜ ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ ɩɨ ɂȼЭ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2.  

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 1.1 ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 10 % 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 𝑄ɫɬɪ = ͸͸ͷ ɦଷ/ɫ, ɜ ɬɚɛɥɢɰɟ ɷɬɨ ɡɧɚɱɟɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1%ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 3,1 ɦ. 

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

Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑉଴ = 𝑄ɫɬɪ௪0        (5.1) 

 
ɝɞɟ𝑤଴ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ 𝑄ɫɬɪ. 
 𝑉଴ = 𝑄ɫɬɪ𝑤଴ = ͸͸ͷͶͶͶ = ͳ,ͷ ɦ/ɫ. 

 𝑉𝑐 = 𝑄ɫɬɪ௪𝑐      (5.2) 

 
ɝɞɟ 𝑤𝑐 - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ 𝑄ɫɬɪ 
ɩɪɢɧɢɦɚɟɦ 60% ɨɬ 𝑤଴; 𝑉𝑐 = 𝑄ɫɬɪ௪𝑐 = ଺଺ହଶ଺଺ = ʹ,ͷ ɦ/ɫ.       (5.3) 
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𝑤𝑐 = ʹ͸͸ ˏଶ. (5.4) 
 

ɉɥɨɳɚɞɢ ɪɚɫɫɱɢɬɚɧɵ ɜ ɚɜɬɨɤɚɞɟ ɩɨ ɫɯɟɦɟ ɪɢɫɭɧɤɚ 4 ɜ ɚɜɬɨɤɚɞɟ. 
 
Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ܼ = ଵ

φ2 · ௏𝑐2ଶ·𝑔 − ௏02ଶ ·𝑔, (5.5) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɞɥɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ φ = 0,8 – 
0,85, ɩɪɢɧɢɦɚɟɦ φɪɚɜɧɵɦ 0,85; 
V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 

Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
 ܼ = ଵ

φ2 · ௏𝑐2ଶ·𝑔 − ௏02ଶ ·𝑔 = ଵ଴,଼ହ2 · ଶ,ହ2ଵଽ,଺ଶ − ଵ,ହ2ଵଽ,଺ଶ = Ͳ,͵ ɦ. (5.6) 

 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 𝐻ɜɩ =  𝐻ɧɛ +  ܼ + ܽ, (5.7) 
 𝐻ɜɩ =  𝐻ɧɛ +  ܼ + ܽ = ͵,ͳ + Ͳ,͵ + ͳ = Ͷ,Ͷ ɦ. 
 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 
 𝐻ɩɩ =  𝐻ɧɛ +  ܼ, (5.8) 

 𝐻ɩɩ =  𝐻ɧɛ +  ܼ = ͵,ͳ + Ͳ,͵ = ͵,Ͷ ɦ. 
ɝɞɟ 𝐻ɧɛ– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 𝑄ɫɬɪ;ܼ - ɡɧɚɱɟɧɢɟ 
ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 
ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 
Lɩ(Lɜ= 100,5 ɦ, Lɩ=41,8 ɦ). 
Ɋɚɡɦɟɪ ɤɨɬɥɨɜɚɧɚ ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ  
ȼ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 15 ɦ. 
ȼ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 5 ɦ. 
 

5.3.3 Тɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 
 

ɉɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɵɟ ɫ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ ɹɞɪɨɦ ɩɟɪɟɦɵɱɤɢ, ɫ 
ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. ɇɢɡɨɜɨɣ ɨɬɤɨɫ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1:2, ɜɟɪɯɨɜɨɣ 1:2; 
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ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɨɬɤɨɫ ɫɨɫɬɚɜɥɹɟɬ 1:1. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
 

 
Ɋɢɫɭɧɨɤ 5.1− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ  

Ɉɬɤɨɫ ɜɟɪɯɨɜɨɣ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ 1:2-1:4, ɧɢɡɨɜɨɣ 1:1-1:1,25. 
 

ɇɚ ɪɢɫɭɧɤɟ 5.2 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 
 

 
Ɋɢɫɭɧɨɤ 5.2− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

 
ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 𝜔ɩɩ = ʹͳ,͹͸ ɦଶ;  
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𝜔ɜɩ = ͷͳ,ͻʹ ɦଶ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ: 

 
V=ωɩɩ∙Lɩɩ+ωɜɩLɜɩ, (ɦ3); (5.9) 
 
V=ωɩɩ∙Lɩɩ+ωɜɩLɜɩ= ʹͳ,͹͸ ∙ Ͷͳ.ͺ + ͷͳ,ͻʹ ∙ ͳͲͲ.ͷ = ͸ͳʹͺɦଷ. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 𝐻ɧɩ =  𝐻ɧɛ +  ܽሺɦሻ; (5.10) 

 𝐻ɧɩ =  𝐻ɧɛ +  ܽ = ͵,ͳ + ͳ = Ͷ,ͳ ɦ. 
 

ɇɚ ɪɢɫɭɧɤɟ 5.3 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
 

 
Ɋɢɫɭɧɨɤ 5. 3− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ: ωɧɩ=45,92 ɦ2. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 

 𝑉 =  𝜔 ∙ 𝐿ɧɩ = Ͷͷ,ͻʹ ∙ ͳͲͲ.ͷ = Ͷ͸ͳͷ ɦଷ; (5.11) 
 

ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ, (5.12) 

ɝɞɟ ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ 
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ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 900 ɦ3/ɫɭɬ. (ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, 
ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ= 
଺ଵଶ଼ +ସ଺ଵହଽ଴଴ = ͳ,ͳͻ ɦеɫ. (5.13) 

 
ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 1,19 ɦɟɫɹɰɚ. 
 

5.3.4Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=4200.06ɦଶc ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCaD. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ H =3,1 ɦ. 
ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
 𝑉 = 𝐻 ∙ 𝑆; (5.14) 

 𝑉 = ͵,ͳ ∙ ͶʹͲͲ,Ͳ͸ = ͳ͵ͲʹͲ,ͳͻ ɦଷ; 
 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (3Ʉ-13, ɢɦɟɸɳɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=40 ɦ3/ɱɚɫ ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ. + ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3 ɧɚɫɨɫɨɜ. 
 

≈ t =  Vௐ∙௡; (5.15) 

 t = ͳ͵ͲʹͲ,ͳͻ/ሺͶͲ ∗ ͵ሻ ʹͶ = Ͷ,ͷ ɫɦɟɧ. 
 

ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
 𝐽 = 𝐻𝑡 = ଷ,ଵସ,ହ = Ͳ,͸ͻ ɦ

ɫɦеɧ
 (5.16) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ 0,7 ɦ/ɫɭɬ. ɍɫɥɨɜɢɟ  
ɜɵɩɨɥɧɹɟɬɫɹ. 

 
5.3.5 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 

Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 100.5 ɦ ɢ 41.8 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 3 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 𝑉 = ɚ ∙ ܾ ∙ ܿ; (5.17) 

 𝑉 = ͳͲͲ.ͷ ∙ Ͷͳ.ͺ ∙ ͵ = ͳʹ͸Ͳʹ,͹ ɦଷ. 
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ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ 
ɷɤɫɤɚɜɚɬɨɪ ЭɈ4124, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ qɤɨɜ =1 ɦ3ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ 6 ɦ. 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

ɉɷɱ= qɰ·nɰ·kɜ=0,62·133·0,75=61,8ɦଷ/ɱɚɫ (5.18) 
 

Ƚɞɟ qɰ = qɤɨɜ · kɧ/ kɪ 

 𝑞ɰ = ͳ · Ͳ,ͻͳ,Ͷͷ = Ͳ,͸ʹ 

 
kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=1,45 ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
nɰ= 3600/tɰɷɤ=3600/27=133- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.  
ɝɞɟ     𝑡ɰ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 27 ɫɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
 

tɜɵɟɦ =
௏ɜыеɦ
ɉɷɱ

= ଵଶ଺଴ଶ,଻  ଺ଵ,଼ = ʹͲ͵,ͻ = 26ɫɦɟɧ  (5.19) 

 
Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɢ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ 
ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ ɄɚɦȺɁ-65201 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 5 ɦ3. 
ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ 𝑉ɝɪ = ʹͲ кɦ/ɱ; 
- ɩɨɪɨɠɧɢɣ 𝑉ɩɨɪ = ͵Ͳ кɦ/ɱ. 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ 
ɩɪɢɦɟɪɧɨ 2 ɤɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ:            𝑛ˍˑв = 𝑄˔аˏ𝑞ˍˑв = ହଵ = ͷ ˍˑв˛еˌ,                                                                    (5.20) 

ɝɞɟ    𝑞кɨɜ- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 𝑡ɰɚ = 𝐿ɬ௏ɝɪ + 𝐿ɬ௏ɩɨɪ + (𝑡ɪ + 𝑡ɦɚɲ) = ଶଶ଴ + ଶଷ଴ + ሺͲ,Ͳ͵ʹ + Ͳ,Ͳʹͳሻ = Ͳ,ʹͳ ɱ.      (5.21) 

 
ɇɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɜɟɞɭɳɟɣ ɦɚɲɢɧɵ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ: 
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𝑁ɚ/ɫ = 𝑡ɰɚ𝑡ɰ∙௡кɨɜɲ = ଴,ଶଵ∙ଷ଺଴଴ଶ଻∙ହ ≈ ͸ ɦɚɲиɧ. (5.22) 

5.3.6Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɢɦɟɟɬ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ. 

ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=30,8 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=9,5ɦ; ɞɨ ɨɬɦɟɬɤɢ – 26,5ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ 
L=75 ɦ;  
Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 3,5 ɯ 2 ɦ 
ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=7 ɦ2; 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=10. 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɫɟɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 

Vɞɨ =nɞɨ∙ȼ∙ ωɜɨ, ɦ3 (5.23) 

Vɞɨ =10∙30,8∙ 7=2156 ɦ3. 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 

Vɛ.ɪ.=B∙L∙h- Vɞɨ, ɦ3; (5.24) 

Vɛ.ɪ.=30,8∙75∙9,5-2156=19789 ɦ3. 

Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ=4000 ɦ3/ɦɟɫ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 

t=Vɛ.ɪ. /Jɛ.ɪ; (5.26) 

t=8085/4000=4,9 ɦɟɫ. 

5.3.7Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ 
 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɩɪɹɝɚɸɳɟɝɨ ɭɫɬɨɹ ɩɥɨɬɢɧɵ: 
ɒɢɪɢɧɚ ɭɫɬɨɹ ȼ=15 ɦ; 

ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=9,5 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=50 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 

Vɛ.ɪ.=B∙L∙h, ɦ3; (5.27) 

Vɛ.ɪ.=15∙50∙9,5=7125ɦ3. 

Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=1000 ɦ3/ɦɟɫ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
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t=Vɛ.ɪ. /Jɛ.ɪ; (5.28) 

t=7125/1000=7,1ɦɟɫ. 

5.3.8 Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ  
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɫɟɤɰɢɣ №10, №11: 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ȼ=15 ɦ; 

ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ h=9,5 ɦ; ɞɨ ɨɬɦɟɬɤɢ 29,5ɦ 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=30 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 

Vɛ.ɪ.=B∙L∙h, ɦ3; (5.29) 

Vɛ.ɪ.==15∙30,8∙9,5∙2=8550ɦ3. 

Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=600 ɦ3/ɫɭɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 

t=Vɛ.ɪ. /Jɛ.ɪ; (5.30) 

t=8550/600=14,2ɫɭɬ. 

ɇɚ ɪɢɫɭɧɤɟ 5.4 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɜɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɋɢɫɭɧɨɤ 5.4- ȼɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

5.3.9Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ 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 ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ (∇Пሻ 
ɩɪɢɦɟɦ ɧɚ 2 ɦ ɜɵɲɟ ɞɧɚ –22 ɦ.  
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 
ɧɚ ɨɬɦɟɬɤɟ 27 ɦ, ɚ ɨɬɦɟɬɤɚ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 23,1 ɦ.  
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɟ ɡɚɬɨɩɥɟɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɩɪɚɜɟɞɥɢɜɨ ɜɵɪɚɠɟɧɢɟ: 
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𝑄ɫɬɪ = 𝜇𝜔𝑛√ʹ𝑔𝐻଴, (5.31) 
ɝɞɟQɫɬɪ– ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ; μ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɫɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ;  
ω – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  
Н0 – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ μ ɧɚɯɨɞɢɦ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ.5.18 [2]. 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ: 𝐻଴ = 𝑄ɫɬɪ2𝜇2𝜔2௡2ଶ𝑔 (5.32) 

𝐻଴ = ͸͸ͷଶͲ,ͺʹଶ ∙ ͹ଶ ∙ ͳͲଶ ∙ ͳͻ,͸ʹ = ͸,ͻ ɦ. 
ɇɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɦɟɬɤɭ ȼȻ ɩɨ ɮɨɪɦɭɥɟ: ∇ɍȼȻ = ∇П+ Н଴; (5.33) ∇ȼȻ = ʹʹ + ͸,ͻ = ʹͺ,ͻ ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1 ɦ 

 (29,9 ɦ). 

5.4 ȼɬɨɪɨɣ ɷɬɚɩ 

ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 5 ɞɨɧɧɵɯ 
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 ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 
- ɨɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ 

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

ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
- ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
- ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
- ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ ȽЭɋ. 

ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 

ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ   
ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ: ɜɟɪɯɨɜɨɝɨ 1:2; ɧɢɡɨɜɨɝɨ 1:2.  

ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 6 ɦ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω =85,09ɦ2, 

Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬLɛɚɧ=72,04 ɦ. 
ɇɚ ɪɢɫɭɧɤɟ 5.5 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ 
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Ɋɢɫɭɧɨɤ 5.5− ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɧɤɟɬɚ 

 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ  

V=Lɛɚɧ∙ω, ɦ3; (5.34) 

V=72,04∙225 =16200 ɦ3. (5.35) 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ =73 ɦ.Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
ɪɚɜɟɧ: 

V= ω ∙Lɧɡ; (5.36) 

V= 228 ∙73=16644,8; 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 

tɛɚɧ = Vɛɚɧ / Jɛɚɧ= 16200/2000=8,1 ɫɭɬ. (5.37) 

tɩɟɪ =Vɩɟɪ / Jɩɟɪ= 16644/2000=8,3 ɫɭɬ. (5.38) 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ Q =581 ɦ3/ɫ 

ɪɚɜɧɚ h = 2,8 ɦ.  
 

ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
(5.39) 𝑉 = ℎ ∙ 𝑆; 



92 

 

 𝑉 = ʹ,ͺ ∙ ͷͶͷͶ = ͳͷʹ͹ͳ ɦଷ;  
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ, ɱɬɨ ɢ ɧɚ ɤɨɬɥɨɜɚɧɟ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ 3Ʉ-13. 
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3 ɧɚɫɨɫɚ + ɨɞɢɧ 

ɪɟɡɟɪɜɧɵɣ.ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 
 t = ଵହଶ଻ଵ /ሺସ଴∙ଷሻ ଶସ = ͷ,͵ɫɦеɧ.  

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: 𝐽 = ℎ𝑡 = ଶ,଼ହ,ଷ = Ͳ,ͷ ˏ/˔ˏеː. (5.40) 

 
ȼ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɛɭɞɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɷɠɟɤɬɨɪɧɵɟɢɝɥɨɮɢɥɶɬɪɨɜɵɟ ɧɚɫɨɫɵ Эɂ-4Ⱥ ɬɢɩɚ 6ɇȾɫ4Ʉ-18 ɫ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 18 ˏଷ/˚а˔. 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɡɞɚɧɢɟ ȽЭɋ 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ.  
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɟ ɫɟɤɰɢɢ № 

25÷26ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ72 ɯ 75.7, ɝɥɭɛɢɧɚ 3 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ 
ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ V= а ∙ ܾ ∙ ܿ =16351,2 ɦ3.   

 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɷɤɫɤɚɜɚɬɨɪЭɈ-5122Ⱥ 
(ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ = 61,8ˏ ଷ/˔˖˕, ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ  ɜɵɲɟ). 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ:  

tɜɵɟɦ =
௏выеˏПэ˚ ; (5.41) 

tɜɵɟɦ =
ଵ଺ଷହଵ,ଶ  ଺ଵ,଼ = ʹ͸Ͷ,͸ ˔˖˕.  

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɨɟ ɠɟ, ɤɚɤ 
ɢ ɞɥɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 
 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 20÷24ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

№№ 25÷26, ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 

ɒɢɪɢɧɚɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣȼ=68 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h=9.5 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=138.8ɦ. 

Ɉɛɴёɦ V=B∙L∙h=68∙138.8∙9.5 =89664,8 ɦ3. 
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ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
t=89664,8/24000=3,7 ɦɟɫ.  

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ȽЭɋ 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ ȽЭɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ȽЭɋ ȼ =67,83 ɦ 
ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ȽЭɋ h =6,7 ɦ 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ȽЭɋ LȽЭɋ =115,87ɦ. 
ȼ ɡɞɚɧɢɢ ȽЭɋ ɪɚɡɦɟɳɟɧɨ 6 ɚɝɪɟɝɚɬɨɜ, ɨɛɴɟɦ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ ɜ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ȽЭɋ 𝑉 ˚ =  ͹ ∙ ͳͲ ∙ ͵Ͳ ∙ ͸ = ͳʹ͸ͲͲɦ3. 
Ɉɛɴɟɦ V = B∙L∙h-𝑉 ˚ =67,83∙6,7∙115,87-ͳʹ͸ͲͲ =40058,4ɦ3. 
 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ; (5.42) 

t=40058,4 /24000=1,6 ɦɟɫ. 

ɇɚ ɪɢɫɭɧɤɟ 5.6 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɜɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɬɨɪɨɦ 
ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɋɢɫɭɧɨɤ 5.6 − ȼɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
5.5 Тɪɟɬɢɣ ɷɬɚɩ 
 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɪɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɩɟɪɟɦɵɱɤɢ 2-ɣ 

ɨɱɟɪɟɞɢ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ 
- ɫɟɤɰɢɢ №№ 1-9ɢ27-32.ɉɪɨɜɨɞɹɬ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ 
ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɤɢ 43,5 ɦ. ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ 
ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ №5 ɢ №18. ɉɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ 
ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ.  

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ H3=41 ɦ, ɩɪɢ ɷɬɨɦ ɧɚɩɨɪ ɞɥɹ 
ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ ɇ = H3– ɇɰ.ɨ, 

ɝɞɟ ɇɰ.ɨ - ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ.  
 
ɇ = 43,5– 4,7=38,8 ɦ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:  
 𝑞 = 𝜇𝜔√ʹ𝑔𝐻଴; (5.43) 



94 

 

𝑞 = Ͳ,ͺʹ ∙  Ͷͷ ∙  √ʹ ∙  𝑔 ∙  ͵ͺ,ͺ = ͳͲͳͺ,ͳͲˏଷ/˔; 

Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 𝑛 = 𝑄˔˕˓𝑞 . (5.44) 𝑛 = ସଶଽଷ,ଶଵ଴ଵ଼,ଵ଴ = Ͷ,ʹͳ ≈ ͸ ˛˕.  

ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 6 
ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 12 , 13 ɢ 14 ɫɟɤɰɢɢ. ȼ ɫɟɤɰɢɹɯ №15, 16, 
ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɛɟɬɨɧɢɪɭɸɬɫɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬɫɹ ɡɚɬɜɨɪɵ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ 
ɡɞɚɧɢɹ ȽЭɋ, ɪɚɡɛɢɪɚɟɬɫɹ ɩɟɪɟɦɵɱɤɚ, ɜɨɡɜɨɞɢɬɫɹ ɧɚɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ ȽЭɋ ɢ 
ɧɚɱɢɧɚɟɬɫɹ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɠɟ ɩɨɫɬɟɩɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɧɚɪɚɳɢɜɚɧɢɟ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɢ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 26 ÷31: 
Ⱦɥɢɧɚ 110.8 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ18 ɦ, ɝɥɭɛɢɧɚ3ɦ.  
Ɉɛɴɟɦ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɚɜɥɹɟɬ V= 5875,2 ɦ3. 
 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/Пэ˚= 5875,2/61,8 =95 ɫɭɬɨɤ. (5.45) 
 
Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 1÷11: 
Ⱦɥɢɧɚ 166 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ18 ɦ, ɝɥɭɛɢɧɚ3ɦ.  
Ɉɛɴɟɦ ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɚɜɥɹɟɬ V= 8964 ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
 
V/Пэ˚= 8964/61,8 =145,04 ɫɭɬɨɤ. (5.46) 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 29,5 ɦɢ 43,5ɦ. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. ɇɚɢɛɨɥɶɲɚɹ 

ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ14 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=172,6 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ18 ɦ; ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ19 

ɦ. 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ωɩ=831 ɦ2. 

Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ=342∙172,6=59029,2ɦ3. 
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ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 30000ɦ3. 

ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=1,9 ɦɟɫ. 

ɇɚ ɪɢɫɭɧɤɟ 5.7 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɜɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɬɪɟɬɶɟɦ 
ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɋɢɫɭɧɨɤ 5.7 − ȼɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
5.6  Чɟɬɜɟɪɬɵɣ ɷɬɚɩ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ: 
ɇɚɪɚɳɢɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 48 ɦ. ɉɪɨɢɡɜɨɞɢɬɫɹ 

ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ № 12-15. Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ 
ɮɪɨɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 172,6ɦ. 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭɨɬɦɟɬɤɚɦɢ 43 ɦ ɢ 48 
ɦ. 

Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɩɪɨɜɨɞɹɬ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 43 ɦ ɢ 48 ɦ. Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ ɫɨɫɬɚɜɥɹɟɬ V=48030ˏ ଷ.ȼɪɟɦɹ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=1,6 ɦɟɫ. 

ɇɚ ɪɢɫɭɧɤɟ 5.8 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɜɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɱɟɬɜɟɪɬɨɦ 
ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɋɢɫɭɧɨɤ 5.8− ȼɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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5.7  ɉɹɬɵɣ ɷɬɚɩ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
ȼ ɫɟɤɰɢɢ № 12-13 ɛɟɬɨɧɢɪɭɸɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɟ ɢ ɞɟɦɨɧɬɢɪɭɸɬ ɡɚɬɜɨɪ. 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ 
ɫɟɤɰɢɢ №№ 12-16.   

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ ȽЭɋ.  

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭɨɬɦɟɬɤɚɦɢ48 ɦ ɢ 67 
ɦ. 

Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 
ɫɨɫɬɚɜɥɹɟɬ V=38560ˏ ଷ.ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=1,2 ɦɟɫ. 

ɇɚ ɪɢɫɭɧɤɟ 5.9 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ  ɜɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɋɢɫɭɧɨɤ 5.9 − ȼɢɞ ɩɥɨɬɢɧɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
5.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɞɪɭɝɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɩɨɥɧɟɧɢɟɦ ɛɨɥɶɲɢɯ 
ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ 
ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɹɦ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ 
ɦɟɬɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɢɝɭɪ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɮɨɪɦɚ ɨɛɴɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɨɟ 
ɨɱɟɪɬɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɟɦɤɢ ɢɥɢ ɧɚɫɵɩɢ, ɩɨɫɥɟɞɧɢɟ ɪɚɡɛɢɜɚɸɬ ɧɚ ɪɹɞ ɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ, ɨɩɪɟɞɟɥɹɸɬ ɨɛɴёɦɵ ɩɨɥɭɱɟɧɧɵɯ ɮɢɝɭɪ ɢ ɡɚɬɟɦ 
ɫɭɦɦɢɪɭɸɬ ɢɯ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4 ɨɩɪɟɞɟɥɟɧɢɟ 
ɨɛɴɟɦɨɜ ɪɚɛɨɬ. 
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Ɍɚɛɥɢɰɚ 5.4 –Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

№ ɷɬɚɩɚ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 
Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ 

ɪɚɛɨɬ, (ɦ3) 

1 

Ɂɟɦɥɹɧɵɟ 

Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

8747,52 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  
ɨɱɟɪɟɞɢ ͺͻͲͶ,͵ 

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ 

4497,68 

Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ʹ͹͵ͲͲ,Ͷͳ 

Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ 

ɩɥɨɬɢɧɭ ͳʹ͸Ͳʹ,͹ 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 

21420 

 
Ɂɟɦɥɹɧɵɟ 

 
Ɉɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 6129,8 

2 

Ɂɟɦɥɹɧɵɟ 
Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ 

ɨɱɟɪɟɞɢ 
6467,8 

Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ ͵ͳ͸͵͵,ʹ 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 16351,2 

Ȼɟɬɨɧɧɵɟ 
ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ 

ɩɥɨɬɢɧɵ 
89664,8 

 Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 

ȽЭɋ 
40058,4 

3 

Ɂɟɦɥɹɧɵɟ 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɩɪɚɜɨ- ɢ 

ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 
5875,2 

Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 

ɨɬɦɟɬɤɚɦɢ 29,5 ɦ ɢ 43,5 ɦ 
59029,2 

Ɂɟɦɥɹɧɵɟ 
 

Ɋɚɡɛɨɪɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ 
ɨɱɟɪɟɞɢ 

6467,8 

4 
 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 
ɨɬɦɟɬɤɚɦɢ 43 ɢ 48 ɦ 

48030 

5 Ȼɟɬɨɧɧɵɟ 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ 

ɨɬɦɟɬɤɚɦɢ 48 ɦ ɢ 67 ɦ 
38560 
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6 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪаɧɟ ɨɤɪɭɠаɸщɟɣ ɫɪɟɞɵ  
 
ɏɨɥɢɞɢɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ Ɋɨɫɫɢɢ ɧɚ 

ɪɟɤɟ ɏɚɧɬɚɣɤɚ.  Ȼɚɫɫɟɣɧ ɪɟɤɢ ɏɚɧɬɚɣɤɢ ɪɚɫɩɨɥɨɠɟɧ ɡɚ ɩɨɥɹɪɧɵɦ ɤɪɭɝɨɦ, ɜ 
ɥɟɫɨɬɭɧɞɪɨɜɨɣ ɡɨɧɟ ɫ ɧɟɜɵɫɨɤɨɣ ɥɟɫɢɫɬɨɫɬɶɸ ɢ ɛɨɥɶɲɢɦɢ ɩɪɨɫɬɪɚɧɫɬɜɚɦɢ 
ɛɨɥɨɬ ɢ ɬɭɧɞɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ.  

Ɋɟɤɚ ɏɚɧɬɚɣɤɚ – ɩɪɚɜɵɣ ɩɪɢɬɨɤ ȿɧɢɫɟɹ ɜɵɬɟɤɚɟɬ ɢɡ Ɇɚɥɨɝɨ ɏɚɧɬɚɣɫɤɨɝɨ 
ɨɡɟɪɚ. Ⱦɥɢɧɚ ɪɟɤɢ 165 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 30700 ɤɜ.ɤɦ. 

ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɏɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɤɥɢɦɚɬ 
ɫɭɪɨɜɵɣ, ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ, ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ 
ɧɟɭɫɬɨɣɱɢɜɨɣ ɩɨɝɨɞɨɣ ɜ ɩɟɪɟɯɨɞɧɵɟ ɦɟɫɹɰɵ ɝɨɞɚ, ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢ 
ɨɛɢɥɢɟɦ ɨɫɚɞɤɨɜ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ -9,30 C, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -64,0 C, ɚɛɫɨɥɸɬɧɵɣ 
ɦɚɤɫɢɦɭɦ +33,0 C. Ɂɢɦɚ ɧɚɢɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ 
ɞɟɪɠɢɬɫɹ 240-265 ɞɧɟɣ ɜ ɝɨɞɭ ɚ ɛɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ 78 ɞɧɟɣ ɜ ɝɨɞɭ.  
.  

Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɪɟɤɟ ɏɚɧɬɚɣɤɚ ɜ ɫɬɜɨɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɚɥɢɱɢɟɦ ɩɥɚɜɚɸɳɟɣ ɞɪɟɜɟɫɢɧɵ, ɨɫɬɚɜɲɟɣɫɹ ɨɬ ɩɪɨɜɨɞɢɜɲɢɯɫɹ ɪɚɧɟɟ 
ɥɟɫɨɡɚɝɨɬɨɜɨɤ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜ ɜɨɞɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɮɟɧɨɥɵ.  

ɉɨ ɪɟɱɧɵɦ ɞɨɥɢɧɚɦ ɜɫɬɪɟɱɚɸɬɫɹ ɜɢɞɵ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɡɚɧɟɫɟɧɧɵɟ ɜ 
Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɊɎ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽЭɋ ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɢ ɜɵɫɨɬɧɨɦɭ (ɜ ɥɟɫɨ-ɬɭɧɞɪɟ) ɩɨɹɫɭ, ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ, ɬɟɩɥɚ ɢ ɩɨɱɜɵ. ɉɨ ɛɟɪɟɝɚɦ ɏɚɧɬɚɣɤɢ ɩɪɨɢɡɪɚɫɬɚɸɬ ɫɨɫɧɵ, 
ɛɟɪёɡɵ, ɟɥɢ.  

Ɏɚɭɧɚ ɬɚɤɠɟ ɦɧɨɝɨɨɛɪɚɡɧɚ. ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɦɨɠɧɨ 
ɜɫɬɪɟɬɢɬɶ ɪɟɞɤɢɯ ɠɢɜɨɬɧɵɯ: ɫɟɜɟɪɧɵɟ ɨɥɟɧɢ, ɥɨɫɢ, ɛɭɪɨɝɨ ɦɟɞɜɟɞɹ. ɉɨ ɪɟɱɧɵɦ 
ɞɨɥɢɧɚɦ ɜɫɬɪɟɱɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɬɢɰ: ɪɹɛɱɢɤɢ, ɤɚɦɟɧɧɵɣ ɝɥɭɯɚɪɶ, 
ɤɭɪɨɩɚɬɤɢ.  

ȼɨɞɵ ɪɟɤɢ ɏɚɧɬɚɣɤɚ ɛɨɝɚɬɵ ɪɚɡɥɢɱɧɵɦɢ ɪɵɛɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɩɟɫɤɚɪёɦ, ɠɟɪɟɯɨɦ, ɝɨɥɶɹɧɨɦ, ɬɚɣɦɟɧɟɦ, ɥɟɧɤɨɦ, 
ɯɚɪɢɭɫɨɦ, ɫɢɝɨɦ, ɚ  ɬɚɤɠɟ ɜɫɬɪɟɱɚɟɬɫɹ ɳɭɤɚ ɢ ɫɬɟɪɥɹɞɶ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɏɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɧɚɯɨɞɹɬɫɹ ɜɢɞɵ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ (ɩɬɢɰ) ɡɚɧɟɫɟɧɧɵɯ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɊɎ, 
ɫ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɜɢɞɨɜ ɫ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɪɚɫɬɢɬɟɥɶɧɵɣ ɢ ɠɢɜɨɬɧɵɣ ɦɢɪ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɜ ɩɪɨɰɟɫɫɟ ɞɚɥɶɧɟɣɲɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢɱɢɧɟɧɧɨɝɨ 
ɭɳɟɪɛɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ.  

 
6.1 Пɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜа  
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɥɚɧɞɲɚɮɬ. ȼ ɫɜɹɡɢ ɫ ɩɪɨɤɥɚɞɤɨɣ ɞɨɪɨɝ, ɩɨɫɬɪɨɣɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ ɢ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
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ɩɨɫɟɥɤɚ ɪɟɡɤɨ ɜɨɡɪɚɫɬɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ. ȼɨɞɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɤɭ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ. Ɉɧɚ 
ɡɚɝɪɹɡɧɹɟɬɫɹ ɬɚɤɠɟ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫɟɥɤɚ. ȼ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨɞɴɟɦ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɡɦɟɧɹɟɬɫɹ ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɟɟ ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɥɧɚɹ ɥɟɫɨɨɱɢɫɬɤɚ ɢ ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɟɝɨ ɡɚɬɨɩɥɟɧɢɹ. Ʌɟɫɨɨɱɢɫɬɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɦ ɯɨɡɹɣɫɬɜɟɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɟɜɟɫɢɧɵ. ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ [1].  

 
6.2 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠа ɜɨɞɨɯɪаɧɢɥɢща 
 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ: 
- 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; 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ 

ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɨɣ ɩɥɚɧɢɪɭɸɬɫɹ ɡɚɳɢɬɧɵɟ 
ɥɟɫɨɧɚɫɚɠɞɟɧɢɹ ɢ ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ.  

ȼ ɩɪɟɞɟɥɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢɛɪɟɠɧɵɟ ɡɚɳɢɬɧɵɟ 
ɩɨɥɨɫɵ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɤɨɬɨɪɵɯ ɜɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ:  

- ɡɚɤɪɟɩɥɟɧɢɟ ɧɚ ɦɟɫɬɧɨɫɬɢ ɝɪɚɧɢɰ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɢ ɝɪɚɧɢɰ 
ɩɪɢɛɪɟɠɧɵɯ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɡɧɚɤɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɟɦɟɥɶɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ;  

- ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɜɢɚɰɢɨɧɧɨ-ɯɢɦɢɱɟɫɤɢɯ ɪɚɛɨɬ;  
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɜɨɡɧɵɯ ɫɬɨɤɨɜ ɞɥɹ ɭɞɨɛɪɟɧɢɹ ɩɨɱɜ;  
 
ȼ ɝɪɚɧɢɰɚɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɨɩɭɫɤɚɸɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɜɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ 
ɫɨɨɪɭɠɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɨɯɪɚɧɭ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ ɜɨɞ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ, ɨɯɪɚɧɚ, ɡɚɳɢɬɚ, ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ 
ɥɟɫɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧɚɯ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɥɟɫɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ [2]. ɇɨ ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɧɟ 
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ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɡɚɩɪɟɬ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ 
ɛɟɪɟɝɚɦ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɚɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɰɢɨɧɚɥɶɧɨ ɜɵɛɢɪɚɬɶ 
ɤɚɪɶɟɪɵ, ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɛɚɡɵ, ɞɨɪɨɝ ɢ ɬ.ɩ.  

Ʉ ɦɨɦɟɧɬɭ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ 
ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ ɢ ɨɡɟɥɟɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɟɝɨɜ ɢɯ ɭɤɪɟɩɥɹɸɬ.  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɚ 
ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜ ɩɪɨɰɟɫɫɟ ɥɟɫɨɫɜɨɞɤɢ 
ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ.  

 
6.3 Пɟɪɢɨɞ ɷɤɫɩɥɭаɬаɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɧɨɫɬɨɪɨɧɧɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ 
ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ȼ ɰɟɥɹɯ ɤɨɧɬɪɨɥɹ ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ȽЭɋ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ:  

- ɩɪɨɬɟɱɤɚɦɢ ɢ ɭɬɟɱɤɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɫɟɥ;  
- ɤɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɨɣ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɜɨɞɵ;  
- ɤɚɱɟɫɬɜɨɦ ɫɛɪɚɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɪɟɲɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɵɯ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɯ.  
 
6.4 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡащɢɬɟ ɪаɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪа 

 

Ȼɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɨ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɡɚɦɟɧ ɡɚɬɨɩɥɟɧɧɵɯ ɥɟɫɧɵɯ 
ɩɥɨɳɚɞɟɣ, ɜɵɧɨɫ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɪɟɞɤɢɯ, ɪɟɥɢɤɬɨɜɵɯ ɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ 
ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ. 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɦɟɥɢɨɪɚɰɢɹ ɪɟɤɢ ɏɚɧɬɚɣɤɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɪɵɛɨɪɚɡɜɨɞɧɵɯ ɯɨɡɹɣɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɫɱɟɬ 
ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɰɟɧɧɵɦ ɩɨɪɨɞɚɦ ɪɵɛɵ (ɬɚɣɦɟɧɸ), ɩɪɢɱɢɧɟɧɧɵɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ȽЭɋ.  

ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 65 ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɨɬ 03.06.2006 № 74-ɎɁ ɪɚɡɦɟɪ 
ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɪɟɤɢ ɏɚɧɬɚɣɤɚ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɨɦ 
ɨɯɪɚɧɵ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. Ɉɫɧɨɜɧɵɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
  



101 
 

Ɍɚɛɥɢɰɚ 6.1 - Ɉɫɧɨɜɧɵɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 

№ Ɇɟɪɨɩɪɢɹɬɢɹ ɋɪɨɤ ɢɫɩɨɥɧɟɧɢɹ 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 

1.1 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 
ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ - ɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.2 
Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɚ 
ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ 
ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ) 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.3 
ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.4 
ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

1 ɪɚɡ ɜ 5 ɥɟɬ 

1.5 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 

ɉɨɫɬɨɹɧɧɨ 

1.6 
Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

ȿɠɟɝɨɞɧɨ 

2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

2.1 
Ɇɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɡɚɦɟɧɨɣ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɦɟɧɶɲɢɦɢ ɲɭɦɨɜɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

2.2 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

2.3 
ɉɟɪɟɧɨɫ ɲɭɦɨɩɪɨɢɡɜɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɨɤ ɜ ɡɚɤɪɵɬɵɟ ɩɨɦɟɳɟɧɢɹ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

3. ɋɚɧɢɬɚɪɧɨ - ɬɟɯɧɢɱɟɫɤɢɟ 

3.1 
Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ 
ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ  - 

3.2 
Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ  ɉɨɫɬɨɹɧɧɨ 

3.3 
ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ 
ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɪɟɤɢ ɏɚɧɬɚɣɤɚ 

ɉɨɫɬɨɹɧɧɨ 
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7 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ 
ɩɪɨɟɤɬ 
 

7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɝɟɧɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ  
 
Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 

ɪɚɫɯɨɞɚɦɢ ɢɥɢ ɢɡɞɟɪɠɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɨɡɞɚɧɢɟ 
ɩɪɨɞɭɤɰɢɢ ɫɜɹɡɚɧɨ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ 
ɧɚɡɵɜɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. ɉɪɢ ɷɬɨɦ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɭɳɧɨɫɬɶ 
ɜɫɟɯ ɨɩɪɟɞɟɥɟɧɢɣ ɟɞɢɧɚ – ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽЭɋ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 
7.1.  

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ.ɢɡɦ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 225 225 225 225 225 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 8640 8640 8640 8640 8640 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1944000 1944000 1944000 1944000 1944000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ*ɱ 38880 38880 38880 38880 38880 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 1905120 1905120 1905120 1905120 1905120 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ*ɱ 
1077 1110 1143 1175 1206 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ 170,98 176,22 181,46 186,54 191,46 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 26,08 26,88 27,68 28,46 29,21 
 

7.2 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ  
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉАɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

 
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.  
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Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ ȽЭɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ.  

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 300 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 80 ɦɟɫɹɰɚ.  
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2.  

 
Ɍɚɛɥɢɰɚ 7.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 71,72 

ɉɪɨɱɢɟ 274,0 77,00 
ɂɬɨɝɨ ɩɨ ȽЭɋ 148,73 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉАɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9), ɬɚɛɥɢɰɚ 7.3.  
 
Ɍɚɛɥɢɰɚ 7.3 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈАɈ «ɋɈ – ȿЭɋ» 132,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 38,05 
ɇɉ АɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 2,66 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 0,77 
ɂɬɨɝɨ  41,48 

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.4.  
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Ɍɚɛɥɢɰɚ 7.4 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 49,58 71,08 71,50 71,50 71,50 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 15,95 25,89 25,21 24,52 23,83 
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 148,73 148,73 148,73 148,73 148,73 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 11,96 29,13 28,36 27,59 26,81 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 41,48 41,48 41,48 41,48 41,48 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 10,68 11,65 11,65 11,65 11,65 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 278,38 327,97 326,93 325,47 324,01 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 
 

Ɋɢɫɭɧɨɤ 7.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ  
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ȽЭɋ.  
 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ:  
- ɇȾɋ-18% (ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ);  
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34% (ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ);  
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % (ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ);  
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % (ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ);  
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ ɱ – 4,8 ɪɭɛ.  

22% 

8% 

45% 

9% 

13% 

3% 

А̥о̬т̛̚а̶̛о̦̦ые отч̛̭ле̛̦́ 

Ра̵̭оды ̦а ̭т̬а̵о̏а̛̦е 

Эк̭плуата̶̛о̦̦ые ̚ат̬аты 

Ра̵̭оды ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏ 

Ра̵̭оды ̦а у̭лу̛̐ ̬е̐ул̛̬у̀щ̵̛ 
ко̥па̛̦̜ 

Нало̐ ̦а ̏оду 
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ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5. 

 
Ɍɚɛɥɢɰɚ 7.5 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 294,89 410,55 423,90 439,10 294,89 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 364,79 410,25 422,84 436,14 364,79 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 
22,12 22,12 22,12 22,12 22,12 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 

23,81 53,81 56,14 54,08 23,81 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 2021 2022 2023 2024 2025 
 

ɇɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ, ɇȾɋ ɢ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɨɬɱɢɫɥɹɸɬɫɹ ɜ 
ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɛɸɞɠɟɬ ɪɟɝɢɨɧɚ, ɝɞɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.  
 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ  
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɞɞɟɪɠɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɩɪɢɛɵɥɶɧɨɫɬɢ — 
ɨɛɴɟɤɬɢɜɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. 
ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɧɟɞɨɫɬɚɬɨɤ ɩɪɢɛɵɥɢ ɢ ɟɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɢɫɤɨɜɚɧɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

ȼ ɨɬɱɟɬɟ ɨ ɩɪɢɛɵɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, 
ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ, ɧɚɤɨɩɥɟɧɧɚɹ ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɥɹ ɰɟɥɟɜɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜ ɬɚɛɥɢɰɟ 7.6.  
 
Ɍɚɛɥɢɰɚ 7.6 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2210,87 2285,39 2354,88 2429,21 2496,59 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 278,38 327,97 326,93 325,47 324,01 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1932,49 1957,42 2027,95 2103,74 2172,58 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 
1932,49 1957,42 2027,95 2103,74 2172,58 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

386,50 391,48 405,59 420,75 434,52 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1545,99 1565,94 1622,36 1682,99 1738,07 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 2210,87 2285,39 2354,88 2429,21 2496,59 
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Ɉɛɴёɦ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴёɦɚ ɜɚɥɨɜɨɣ ɩɪɢɛɵɥɢ ɢ ɜɟɥɢɱɢɧɵ 
ɧɚɥɨɝɨɜ, ɢ ɪɚɫɬёɬ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 7.2. 

 
Ɋɢɫɭɧɨɤ 7.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 

 
7.5 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ  

 
Эɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɨɬɪɚɠɚɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɬɟɪɟɫɚɦ ɟɝɨ 
ɭɱɚɫɬɧɢɤɨɜ.  

Кɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.7.  
Ɍɚɛɥɢɰɚ 7.7 – Эɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 75 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 5258,00 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,07 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Кɜɬ*ɱ 0,08 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Кɜɬ 81254 

 
7.6 Аɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
 
ɂɧɜɟɫɬɢɰɢɢ–ɜɥɨɠɟɧɢɹ ɤɚɩɢɬɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. 

ɂɧɜɟɫɬɢɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. Ɉɬ 
ɤɪɟɞɢɬɨɜ ɢɧɜɟɫɬɢɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ ɪɢɫɤɚ ɞɥɹ ɢɧɜɟɫɬɨɪɚ (ɤɪɟɞɢɬɨɪɚ) — 
ɤɪɟɞɢɬ ɢ ɩɪɨɰɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɪɚɳɚɬɶ ɜ ɨɝɨɜɨɪёɧɧɵɟ ɫɪɨɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɢɧɜɟɫɬɢɰɢɢ (ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɣ ɤɚɩɢɬɚɥ) ɜɨɡɜɪɚɳɚɸɬɫɹ 
ɢ ɩɪɢɧɨɫɹɬ ɞɨɯɨɞ ɬɨɥɶɤɨ ɜ ɩɪɢɛɵɥɶɧɵɯ ɩɪɨɟɤɬɚɯ. ȿɫɥɢ ɩɪɨɟɤɬ ɭɛɵɬɨɱɟɧ — 
ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ.  
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ȼɵɪɭɱɤɚ (ɨɛɨɪɨɬ, ɨɛɴёɦ ɩɪɨɞɚɠ) — ɤɨɥɢɱɟɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ 
ɢɧɵɯ ɛɥɚɝ, ɩɨɥɭɱɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɟё ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ 
ɨɫɧɨɜɧɨɦ ɡɚ ɫɱёɬ ɩɪɨɞɚɠɢ ɬɨɜɚɪɨɜ ɢɥɢ ɭɫɥɭɝ ɫɜɨɢɦ ɤɥɢɟɧɬɚɦ. 

ȼɥɢɹɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɞɨɯɨɞɚ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤɚɯ 7.3 – 7.4. 

 

 
 

Ɋɢɫɭɧɨɤ 7.3- ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

 
Ɋɢɫɭɧɨɤ 7.4- ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɪɨɫɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ NPV 
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8 Кɨɧɬɪɨɥɶ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɧɚ ɩɪɢɦɟɪɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ 

 
ɐɟɥɶ. ɐɟɥɶɸ  ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɢɧɰɢɩɨɜ ɤɨɧɬɪɨɥɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

 
8.1Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ 
 
Ȼɟɬɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ 

ɜɵɫɨɬɨɣ 47 ɦ ɢɦɟɟɬ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ. 
Ⱦɥɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 450 ɦ, ɲɢɪɢɧɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 30,8 ɦ.  ɉɨɞ 
ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 27,72 ɦ 
ɢ ɞɪɟɧɚɠ ɜ ɜɢɞɟ ɫɤɜɚɠɢɧ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɢɦɟɸɳɢɯ 
ɝɥɭɛɢɧɭ ɜ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 13,86 ɦ. 

ȼɨɞɨɫɛɪɨɫɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɪɚɡɦɟɳɟɧɚ ɜ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ 
ɪɟɤɢ. ɂɦɟɟɬ 5 ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ ɩɪɨɥɟɬɚɦɢ ɩɨ 12 ɦ ɜ ɫɜɟɬɭ. 
ɋɥɢɜɚɸɳɚɹɫɹ ɫ ɩɥɨɬɢɧɵ ɜɨɞɚ ɧɨɫɤɨɦ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ 50,64 ɦ, ɱɟɦ ɩɪɟɞɨɯɪɚɧɹɟɬ ɨɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɨɬ ɩɨɞɦɵɜɚ. 

ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɪɢɦɵɤɚɟɬ ɤ ɩɪɚɜɨɦɭ ɛɟɪɟɝɭ.    
Ɇɟɠɞɭ ɜɨɞɨɫɛɪɨɫɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɹɦɢ ɩɥɨɬɢɧɵ ɪɚɫɩɨɥɨɠɟɧ 

ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɩɪɟɞɨɯɪɚɧɹɸɳɢɣ Ɂɞɚɧɢɟ ȽЭɋ ɨɬ ɜɥɢɹɧɢɹ ɜɨɞɨɫɛɪɨɫɚ.  
 Ȼɟɬɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ: 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ – 67,0 ɦ; 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ – 38,0 ɦ; 
 Ɉɬɦɟɬɤɚ ɞɧɚ – 20,0 ɦ; 
 Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ – 31,0 ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ – 20,3 ɦ; 
 ɒɢɪɢɧɚ ɩɨ ɩɨɞɨɲɜɟ – 30,8 ɦ; 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ Ɋ = 0,1%, 𝑄ɪɚɫɱ ɦɚɤɫ = 5215 ; 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ Ɋ = 0,01%, 𝑄ɪɚɫɱ ɦɚɤɫ = 6098 ; 

Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 

ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɢ 
ɞɚɠɟ ɛɨɥɟɟ ɦɟɥɤɚɹ ɚɜɚɪɢɹ ɧɚ ȽɌɋ  ɦɨɝɭɬ ɢɦɟɬɶ  ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ 
ɩɨɫɥɟɞɫɬɜɢɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ 
ɝɨɫɭɞɚɪɫɬɜɨ ɪɟɝɭɥɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
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ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» № 117 ɎɁ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɫɬɚɬɶɟɣ 9 ɎɁ117 ɫɨɛɫɬɜɟɧɧɢɤ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɹɡɚɧɵ ɜ 
ɨɬɧɨɲɟɧɢɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

 ɤɨɧɬɪɨɥɶ (ɦɨɧɢɬɨɪɢɧɝ) ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɹɪɧɭɸ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɚɧɚɥɢɡ ɩɪɢɱɢɧ ɟɟ ɫɧɢɠɟɧɢɹ ɫ ɭɱɟɬɨɦ 
ɪɚɛɨɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɤɚɫɤɚɞɟ, ɜɪɟɞɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ 
ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɨɛɴɟɤɬɨɜ ɧɚ ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɢɦ ɬɟɪɪɢɬɨɪɢɹɯ ɧɢɠɟ ɢ 
ɜɵɲɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɬɨɱɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ.  
 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ 

ɩɨɞɫɢɫɬɟɦ: 
-ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɢ ɜɨɞɵ ɜ 

ȼȻ ɢ ɇȻ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɢɯ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ); 
-ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 

ɩɥɚɧɨɜɵɯ (ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ) ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɢɯ ɫɬɵɤɚɯ ɢ ɲɜɚɯ); 

-ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ); 

-ɩɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ 
ɢ ɟɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ); 

-ɩɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ. 

ȼ ɫɟɣɫɦɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ  ɪɚɣɨɧɚɯ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɫɢɫɬɟɦɵ 
ɫɟɣɫɦɨɦɟɬɪɢɱɟɫɤɨɝɨ  ɤɨɧɬɪɨɥɹ.  

ȼ ɫɨɫɬɚɜɟ ɞɚɧɧɨɝɨ ɫɩɟɰɜɨɩɪɨɫɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɩɨɞɫɢɫɬɟɦɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 
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8.2 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ 

Ɏɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ  ɜ ɫɚɦɨɦ ɬɟɥɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɨɫɧɨɜɚɧɢɢ ɢ 
ɛɟɪɟɝɚɯ.  

Ɉɫɧɨɜɧɵɦɢ ɢɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ, ɹɜɥɹɸɬɫɹ: 

ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ; 
ɪɚɫɯɨɞɵ ɜɨɞɵ, ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɢ ɩɨɪɨɞɵ 

ɨɫɧɨɜɚɧɢɹ; 
ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜɵ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ; 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ. 
ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ, ɜɢɞɨɜ ɢ ɫɩɨɫɨɛɨɜ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 

ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɤɪɟɬɧɵɦɢ ɡɚɞɚɱɚɦɢ ɤɨɧɬɪɨɥɹ, 
ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɤɚɥɶɧɵɯ ɦɚɫɫɢɜɨɜ, ɜɦɟɳɚɸɳɢɯ ɩɥɨɬɢɧɭ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɢ ɬ.ɞ. 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ: 

ɜɵɩɨɥɧɟɧɢɟ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ (ɜ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɟ); 
ɜɵɩɨɥɧɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ (ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ, ɜ 

ɫɤɚɥɶɧɵɯ ɦɚɫɫɢɜɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɜ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ); 
ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ 

ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɵ, ɡɚɤɥɚɞɵɜɚɟɦɵɟ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɦɚɫɫɢɜɧɨɦ ɛɟɬɨɧɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɲɜɚɯ. 
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɧɚɩɨɪɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɦɟɳɚɬɶ ɫ 
ɧɚɛɥɸɞɟɧɢɹɦɢ ɡɚ ɪɚɫɤɪɵɬɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ. 

ȼɨɞɨɩɪɨɹɜɥɟɧɢɹ ɜ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɟ ɮɢɤɫɢɪɭɸɬɫɹ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
ɬɟɧɡɨɦɟɬɪɚ ɜ «ɤɨɧɭɫɟ» (ɩɪɢ ɧɚɫɵɳɟɧɢɢ ɛɟɬɨɧɚ ɜɨɞɨɣ ɨɧ ɧɚɛɭɯɚɟɬ) ɢ 
ɜɢɡɭɚɥɶɧɨ (ɧɚ ɫɬɟɧɚɯ ɝɚɥɟɪɟɣ, ɜ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦɚɯ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ). 

Ɏɢɥɶɬɪɚɰɢɹ ɱɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ ɬɪɭɞɧɨ ɩɪɨɝɧɨɡɢɪɭɟɦɚ, ɢ ɩɨ ɦɟɪɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨɞɨɩɪɨɹɜɥɟɧɢɣ ɜ ɧɟɣ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ, ɩɪɨɰɟɫɫɚɦɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɛɟɬɨɧɚ ɢ ɬ.ɞ. 

ɉɪɢɧɰɢɩ ɫɛɨɪɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɛɟɬɨɧ ɜɨɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ, ɬɪɟɳɢɧ, ɞɪɟɧɚɠɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɢ ɬ.ɞ. 
ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ, ɚ, ɜɨɡɦɨɠɧɨ, ɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ. 

Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɱɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ 
ɜɨɞɵ ɡɚɜɢɫɹɬ ɨɬ ɟɟ ɨɛɴɟɦɨɜ. ɂɫɩɨɥɶɡɭɸɬɫɹ: ɨɛɴɟɦɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ 
(ɱɟɪɟɡ ɲɜɵ, ɬɪɟɳɢɧɵ), ɫ ɩɨɦɨɳɶɸ ɩɨɩɥɚɜɤɨɜ, ɦɟɪɧɵɯ ɜɨɞɨɫɥɢɜɨɜ. 

Ɉɛɥɚɫɬɶ ɩɢɬɚɧɢɹ ɢ ɪɚɡɝɪɭɡɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɨɫɧɨɜɚɧɢɢ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟ ɟɝɨ ɞɜɢɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɬɟɪɦɨɦɟɬɪɢɱɟɫɤɢɦɢ 
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ɢɡɦɟɪɟɧɢɹɦɢ ɩɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɢ ɢɡɦɟɧɟɧɢɸ ɜɨ ɜɪɟɦɟɧɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 
ɜ ɩɶɟɡɨɦɟɬɪɚɯ. 

Ⱥɧɚɥɢɡɵ ɩɪɨɛ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ, ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɟɟ 
ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɢ ɝɚɡɨɜɵɞɟɥɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨ ɫɭɮɮɨɡɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɚɯ, ɜɵɡɵɜɚɟɦɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɩɨɬɨɤɨɦ. 

Ɋɚɫɯɨɞɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɨɫɧɨɜɚɧɢɟ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧɚɯ (ɩɨɥɨɫɬɹɯ), ɜ 
ɦɟɫɬɚɯ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɵɯɨɞɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɡɥɢɜɚ ɢɡ ɞɪɟɧɚɠɧɵɯ, 
ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɫɤɜɚɠɢɧ ɢ ɬ.ɞ. 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɢ ɜɢɞ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɭɦɦɚɪɧɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɭɜɹɡɵɜɚɸɬɫɹ ɫɨ ɫɯɟɦɨɣ ɫɛɪɨɫɚ 
ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ 
ɪɚɫɯɨɞɨɜ (ɦɟɪɧɵɟ ɜɨɞɨɫɥɢɜɵ, ɩɨɩɥɚɜɤɢ, ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɢɟ ɜɟɪɬɭɲɤɢ ɢ ɬ.ɞ.) ɜ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴɟɦɨɦ, ɫɤɨɪɨɫɬɹɦɢ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɑɚɫɬɨɬɭ ɢɡɦɟɪɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ ɭɪɨɜɧɟɣ ɜɨɞɵ ɧɚ ɝɪɚɧɢɰɚɯ ɩɢɬɚɧɢɹ ɢ 
ɪɚɡɝɪɭɡɤɢ ɩɨɬɨɤɚ, ɧɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɬɶ ɪɟɠɟ, ɱɟɦ 1 ɪɚɡ 
ɜ ɦɟɫɹɰ. ɉɪɢ ɡɚɦɟɬɧɨ ɜɵɪɚɠɟɧɧɵɯ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚ 
ɤɚɤɨɣ-ɥɢɛɨ ɝɪɚɧɢɰɟ (ɛɨɥɟɟ 1-2 ɦ) ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɛɥɢɡɤɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɨɬɞɟɥɶɧɵɦɢ ɰɢɤɥɚɦɢ 
ɧɟɩɪɟɪɵɜɧɵɯ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 
ɩɨɥɧɵɣ ɰɢɤɥ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɍɇȻ. 

ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɨɤɚɡɚɧɢɣ (ɤɚɤɢɟ-ɥɢɛɨ ɨɱɟɜɢɞɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ) ɞɨɥɠɧɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɞɜɚ ɝɨɞɚ. ɉɪɢ ɩɪɨɜɟɪɤɟ ɫɨɫɬɨɹɧɢɹ ɩɶɟɡɨɦɟɬɪɚ 
ɩɪɨɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɝɥɭɛɢɧɵ ɢ ɨɩɵɬɧɚɹ ɨɬɤɚɱɤɚ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 
ɩɪɢ ɡɚɢɥɟɧɢɢ ɮɢɥɶɬɪɚ ɩɶɟɡɨɦɟɬɪɚ ɢɥɢ ɩɪɢ ɨɱɟɧɶ ɧɢɡɤɢɯ ɬɟɦɩɚɯ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɪɨɜɧɹ (ɬ. ɟ. ɩɪɢ ɬɟɦɩɚɯ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɬɟɯ, ɤɨɬɨɪɵɟ 
ɫɥɟɞɭɟɬ ɨɠɢɞɚɬɶ ɩɪɢ ɡɚɞɚɧɧɨɦ ɩɨ ɩɪɨɟɤɬɭ ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɮɢɥɶɬɪɚɰɢɢ ɝɪɭɧɬɚ) ɩɪɨɜɨɞɢɬɫɹ ɱɢɫɬɤɚ ɩɶɟɡɨɦɟɬɪɚ. ɉɪɨɜɟɪɤɚ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɟɪɟɧɨɫɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɩɪɚɜɢɥɚɦɢ ɩɪɨɜɟɪɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɭɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɨɥɟɜɵɯ 
ɠɭɪɧɚɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ. ɉɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ 
ɤɨɧɬɪɨɥɹ ɪɟɝɢɫɬɪɚɰɢɹ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ 
ɨɩɪɨɫɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ. 
ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɄɂȺ ɢ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɦɟɪɨɜ ɜɪɭɱɧɭɸ ɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ 
ɜ ɝɨɞ. 
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ɇɚ ɏɨɥɢɞɢɧɫɤɨɣ  ȽЭɋ  ɩɪɨɰɟɫɫɵ ɮɢɥɶɬɪɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ, ɜ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɢ ɨɫɧɨɜɚɧɢɢ, ɚ ɬɚɤɠɟ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ, 
ɢɫɩɵɬɵɜɚɸɳɟɣ ɢɡɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɚɛɥɸɞɚɸɬɫɹ: 
ɮɢɥɶɬɪɚɰɢɹ ɱɟɪɟɡ ɛɟɬɨɧɧɭɸ ɤɥɚɞɤɭ, ɲɜɵ ɢ ɬɪɟɳɢɧɵ; 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜ ɛɟɬɨɧɟ; 
ɜɵɳɟɥɚɱɢɜɚɧɢɟ ɛɟɬɨɧɚ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɨɫɧɨɜɚɧɢɣ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ɜɤɥɸɱɚɸɬ: 
 ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ (ɮɢɤɫɚɰɢɹ ɧɚɥɢɱɢɹ ɨɱɚɝɨɜ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɣ 

ɮɢɥɶɬɪɚɰɢɢ, ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ, ɨɛɯɨɞɧɚɹ 
ɮɢɥɶɬɪɚɰɢɹ); 

 ɩɪɨɜɟɞɟɧɢɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ  ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ  ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵ ɞɪɟɧɚɠɚ; 

 ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɪɟɠɢɦɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɨ ɧɚɩɨɪɚɯ ɢ ɪɚɫɯɨɞɚɯ, 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɝɢɞɪɨɯɢɦɢɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ . 

 ɨɛɫɥɟɞɨɜɚɧɢɟ ɫɤɜɚɠɢɧ (ɞɪɟɧɚɠɧɵɯ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ) ɫ ɨɬɤɪɵɬɵɦ 
ɫɬɜɨɥɨɦ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɮɢɥɶɬɪɚɰɢɢ ɩɨ ɫɢɫɬɟɦɟ 
ɬɪɟɳɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɩɨ ɤɨɧɬɚɤɬɭ ɫɤɚɥɚ-ɛɟɬɨɧ ɩɨ ɦɟɪɟ ɫɬɚɪɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ 
ɢ ɨɫɧɨɜɚɧɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɭɮɮɨɡɢɢ, 
ɯɟɦɨɝɟɧɧɨɝɨ ɤɨɥɶɦɚɬɚɠɚ;  

 ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ: 
 ɚ) ɝɢɞɪɨɝɟɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɨɫɧɨɜɚɧɢɢ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ ɫɨɱɟɬɚɧɢɢ ɢɥɢ ɫ ɯɢɦɢɱɟɫɤɨɣ ɫɭɮɮɨɡɢɟɣ, 
ɨɩɚɫɧɨɫɬɶɸ ɤɚɪɫɬɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬ.ɩ., ɢɥɢ ɫ ɩɪɨɰɟɫɫɚɦɢ ɯɟɦɨɝɟɧɧɨɝɨ 
ɤɨɥɶɦɚɬɚɠɚ ɢ ɡɚɢɥɟɧɢɹ ɞɪɟɧɚɠɟɣ. ɋɨɩɪɨɜɨɠɞɚɸɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟɦ ɤɚɪɬ, ɫɯɟɦ 
ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɝɪɭɧɬɨɜɵɯ ɩɨɬɨɤɨɜ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɬɟɫɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɣ. 

ɛ) ɧɚɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɦɢɝɪɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ: 
ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɨɫɧɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ 
ɩɪɢɞɪɟɧɧɵɯ ɡɨɧɚɯ ɫ ɰɟɥɶɸ ɭɬɨɱɧɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ, 
ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɮɢɥɶɬɪɚɬɚ ɜ ɫɭɮɮɨɡɢɨɧɧɨ-ɨɩɚɫɧɵɯ ɦɟɫɬɚɯ; 

ɜ) ɢɡɨɬɨɩɧɨ-ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɬɪɚɫɫɟɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 
(ɨɰɟɧɤɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ;  ɨɰɟɧɤɚ ɪɚɡɝɪɭɡɤɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɝɪɭɧɬɨɜɵɯ (ɜɟɪɯɧɢɯ) ɢ ɩɨɞɡɟɦɧɵɯ (ɝɥɭɛɢɧɧɵɯ) 
ɜɨɞ;  ɨɰɟɧɤɚ ɫɜɹɡɢ ɪɭɫɥɨɜɵɯ ɩɨɬɨɤɨɜ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ;  ɨɰɟɧɤɚ ɬɟɦɩɨɜ 
ɞɟɝɪɚɞɚɰɢɢ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ  ɝɪɭɧɬɨɜ ɜ ɨɛɥɚɫɬɢ ɜɥɢɹɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ 
ɪɭɫɟɥ;  ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɥɟɞɟɣ). 

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

ɛɟɪɟɝɚɦɢ; 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. 
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ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ (ɛɟɪɟɝɚɯ) ɜɟɞɭɬɫɹ ɧɚɛɥɸɞɟɧɢɹ: 
ɡɚ ɝɪɚɧɢɰɚɦɢ ɡɨɧɵ ɜɨɞɨɧɚɫɵɳɟɧɢɹ; 
ɡɚ ɜɨɞɨɩɪɨɹɜɥɟɧɢɹɦɢ ɢ ɨɛɯɨɞɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ; 
ɡɚ ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɚ. 
 
ȼ ɞɚɧɧɨɦ ɫɩɟɰɜɨɩɪɨɫɟ  ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ 

ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɹ 
ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ.  Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ  ɩɨ 
ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ ɢ ɩɪɨɜɟɞɟɧɢɸ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɢ 
ɫɨɫɬɨɹɧɢɟɦ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ № ɉ84-
2001 ȼɇɂɂȽ. 

ɉɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ 
ɢɡ ɨɫɧɨɜɧɵɯ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɢ ɧɚɩɪɹɦɭɸ 
ɫɜɹɡɚɧɨ ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɩɪɨɱɧɨɫɬɶɸ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ. Ʉɨɧɬɪɨɥɶ ɡɚ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɢ ɫɨɫɬɨɹɧɢɟɦ ɞɪɟɧɚɠɧɵɯ ɫɢɫɬɟɦ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɧɚ ɜɫɟɯ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɢ ɬɟɥɟ ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜ ɩɪɢɧɰɢɩɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɥɸɛɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɞɨɫɬɚɬɨɱɧɭɸ ɬɨɱɧɨɫɬɶ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 
ɞɚɜɥɟɧɢɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɧɚɛɥɸɞɚɬɟɥɶɧɨɣ ɬɨɱɤɟ 
ɢ ɨɬɜɟɱɚɸɳɢɟ ɨɠɢɞɚɟɦɨɦɭ ɞɢɚɩɚɡɨɧɭ ɢɡɦɟɧɟɧɢɣ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 
(ɞɚɜɥɟɧɢɣ ɜ ɩɨɬɨɤɟ). 

Ⱦɥɹ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉ 84-2001 
ȼɇɂɂȽ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɢɫɬɟɦɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ: 

-ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɛɟɪɟɝɚɯ) 
ɩɥɨɬɢɧɵ; 

-ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ; 
-ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɚɛɨɬɵ ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ 

ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ (ɧɚ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɷɬɨ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ). 

8.3 Кɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 

Ɋɚɡɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɟɤ ɜ ɩɪɟɞɟɥɚɯ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱɟɬɚ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ ɩɨɪɹɞɨɤ ɪɚɡɦɟɳɟɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ 
(ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ), ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɟɫɟɱɟɧɢɟɦ ɩɨɩɟɪɟɱɧɵɯ ɢ 
ɩɪɨɞɨɥɶɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɫɬɜɨɪɨɜ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɟɪɟɱɧɵɯ ɫɬɜɨɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɪɚɡɞɟɥɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜɞɨɥɶ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɬɢɩɨɜɵɟ ɭɱɚɫɬɤɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɛɳɧɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. Ɋɚɡɦɟɳɟɧɢɟ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɟɤ ɜ 
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ɩɪɟɞɟɥɚɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ 
ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɬɚɤ, ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɝɥɢ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɡɟɦɧɨɦ ɤɨɧɬɭɪɟ.  

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɭɫɬɚɧɨɜɤɚ 
ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ ɩɶɟɡɨɦɟɬɪɨɜ (ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ) ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 
ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɫɨɨɪɭɠɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ 
ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɧɢɠɟ ɛɟɬɨɧɚ ɬɟɥɚ ɩɥɨɬɢɧɵ 1,5 - 2,0 ɦ. 

8.3.1 ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ  
 
 Ɉɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɜɤɥɸɱɚɟɬ  116  ɨɩɭɫɤɧɵɯ ɬɨɱɟɱɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɫ 

ɜɨɞɨɩɪɢɟɦɧɢɤɚɦɢ ɧɚ ɪɚɡɧɵɯ ɨɬɦɟɬɤɚɯ ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ: ɩɨ ɥɢɧɢɢ ɤɨɧɬɚɤɬɚ, 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɶɟɡɨɦɟɬɪɨɜ ɪɚɡɦɟɳɟɧɚ ɜ ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɫɬɜɨɪɚɯ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɫɨɫɪɟɞɨɬɨɱɟɧɨ 13 ɨɫɧɨɜɧɵɯ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɩɟɪɟɱɧɵɯ ɫɬɜɨɪɨɜ ɢ 6 ɩɪɨɞɨɥɶɧɵɯ ɫɬɜɨɪɚ (ɩɨ ɤɨɥɢɱɟɫɬɜɭ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ).  

ȼɫɟɝɨ ɜ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɟɧɨ ɢ ɞɟɣɫɬɜɭɟɬ  78  
ɩɶɟɡɨɦɟɬɪɨɜ. 

ȼ ɥɟɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ ɩɥɨɬɢɧɵ ɪɚɡɦɟɳɟɧɵ 2 ɤɨɧɬɪɨɥɶɧɵɯ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɜɨɪɚ (ɫɟɤ. 2, 6 ) ɢ 6 ɩɪɨɞɨɥɶɧɵɯ ɫɬɜɨɪɨɜ ɤɨɧɬɚɤɬɧɵɯ 
ɩɶɟɡɨɦɟɬɪɨɜ ɫ ɜɨɞɨɩɪɢɟɦɧɢɤɚɦɢ ɧɚ ɪɚɡɧɵɯ ɨɬɦɟɬɤɚɯ ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ. 
ȼɫɟɝɨ ɜ ɨɫɧɨɜɚɧɢɢ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɟɧɨ ɢ ɞɟɣɫɬɜɭɟɬ 12  
ɩɶɟɡɨɦɟɬɪɨɜ. 

ȼ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ  26 ɩɶɟɡɨɦɟɬɪɨɜ ɪɚɡɦɟɳɟɧɵ ɜ 3-ɯ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɩɟɪɟɱɧɵɯ ɫɬɜɨɪɚɯ (ɫ.28, 30, 32) ɢ ɜ 6 ɩɪɨɞɨɥɶɧɵɯ ɫɬɜɨɪɚɯ 
ɤɨɧɬɚɤɬɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ (ɚɧɚɥɨɝɢɱɧɨɦ ɩɪɨɞɨɥɶɧɨɦɭ ɫɬɜɨɪɭ ɤɨɧɬɚɤɬɧɵɯ 
ɩɶɟɡɨɦɟɬɪɨɜ ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ) ɢ ɜ 2-ɯ ɤɭɫɬɚɯ ɩɶɟɡɨɦɟɬɪɨɜ ɜ ɬɨɪɰɚɯ ɲɬɨɥɟɧ 
(ɨɬɦ.29,10. 42,10 ɦ) ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɛɯɨɞɧɨɣ ɮɢɥɶɬɪɚɰɢɢ. 

8.4 Кɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɜ ɬɟɥɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ, ɫɜɹɡɚɧɧɵɦ ɫ ɢɯ 
ɧɚɩɪɹɠɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ, ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɚɤɥɚɞɧɵɯ ɞɚɬɱɢɤɨɜ 
ɫɬɪɭɧɧɨɝɨ ɬɢɩɚ - ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɨɜ (ɉȾɋ). 

ɉɪɢɛɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɯ ɫɟɤɰɢɹɯ ɧɚ ɧɟɫɤɨɥɶɤɢɯ 
ɨɬɦɟɬɤɚɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɛɥɢɡɢ ɨɫɧɨɜɚɧɢɹ ɢ ɜ ɩɪɟɞɟɥɚɯ 
ɨɬɦɟɬɨɤ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɷɬɨɦ ɫɬɜɨɪɵ ɩɪɢɛɨɪɨɜ ɪɚɡɦɟɳɚɸɬɫɹ ɜ 
ɦɨɧɨɥɢɬɧɨɦ ɛɟɬɨɧɟ ɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɚɯ. ɀɟɥɚɬɟɥɶɧɨ, 
ɱɬɨɛɵ ɜ ɦɨɧɨɥɢɬɟ ɫɬɜɨɪ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɨɜ ɫɨɜɩɚɞɚɥ ɫɨ ɫɬɜɨɪɨɦ ɞɪɭɝɢɯ 
ɡɚɤɥɚɞɧɵɯ ɞɚɬɱɢɤɨɜ - ɬɟɧɡɨɦɟɬɪɨɜ (ɉɅȾɋ) ɢ ɬɟɪɦɨɦɟɬɪɨɜ (ɉɌɋ). ȼ ɫɬɜɨɪɟ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɧɨɦ ɲɜɟ, ɧɚɪɹɞɭ ɫ 
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ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɳɟɥɟɦɟɪɵ (ɉɅɉɋ) ɢɥɢ ɬɟɧɡɨɦɟɬɪɵ ɜ 
ɪɨɥɢ ɳɟɥɟɦɟɪɨɜ. 

 Ʉɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ ɜ ɤɚɠɞɨɦ ɫɬɜɨɪɟ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɞɨ ɞɪɟɧɚɠɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ ɟɝɨ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ  7 ɞɚɬɱɢɤɨɜ, 
ɩɨɫɥɟ ɞɪɟɧɚɠɚ -  2 ɞɚɬɱɢɤɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɪɚɡɦɟɳɟɧɢɟ ɩɪɢɛɨɪɨɜ 
ɜ ɫɬɜɨɪɟ: ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 20, 50, 100, 200, 300, 450, 600 ɫɦ ɢ ɞɚɥɟɟ ɱɟɪɟɡ 300 ɫɦ; ɩɨɫɥɟ 
ɞɪɟɧɚɠɚ ɬɚɤ ɠɟ ɱɟɪɟɡ 300 ɫɦ. 

 ɂɡɦɟɪɟɧɢɹ ɩɨ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɚɦ ɧɚɱɢɧɚɸɬɫɹ ɩɨɫɥɟ ɩɨɞɴɟɦɚ ɍȼȻ 
ɜɵɲɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ. ȼ ɩɟɪɢɨɞ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ ɍȼȻ ɞɨ 
ɨɬɦɟɬɤɢ ɇɉɍ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɫɪɚɛɨɬɤɢ ɛɶɟɮɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ 2 - 3 
ɪɚɡɚ ɜ ɦɟɫɹɰ. ȼɨ ɜɪɟɦɹ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɤɪɚɳɟɧɵ ɞɨ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɞɜɚ ɦɟɫɹɰɚ. 

ɂɡɦɟɪɟɧɢɹ ɩɨ ɩɶɟɡɨɞɢɧɚɦɨɦɟɬɪɚɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 
ɢɡɦɟɪɟɧɢɹɦɢ ɩɨ ɩɪɢɛɨɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɲɜɚɯ (ɳɟɥɟɦɟɪɚɦ ɢ ɬɟɧɡɨɦɟɬɪɚɦ), ɚ ɬɚɤɠɟ ɩɪɢɛɨɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɭ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ (ɉɅȾɋ). 

ɇɚ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɩɪɢɧɹɬɨ 3   ɩɥɚɧɨɜɵɯ ɫɬɜɨɪɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɉȾɋ, 
ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɚɬɱɢɤɢ ɭɫɬɚɧɨɜɥɟɧɵ  7 ɲɬɭɤ ɞɨ ɞɪɟɧɚɠɚ ɢ 2 
ɲɬɭɤɢ ɩɨɫɥɟ ɞɪɟɧɚɠɚ.  ȼɫɟɝɨ  27  ɲɬɭɤ ɉȾɋ 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɢ ɫɨɫɬɨɹɧɢɟɦ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
ɍɱɢɬɵɜɚɹ, ɱɬɨ  ɜɟɥɢɱɢɧɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɨɱɟɧɶ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ 

ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ  ɪɚɛɨɬɨɣ ɞɪɟɧɚɠɚ. 

ɋɢɫɬɟɦɚ ɞɪɟɧɚɠɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ 
ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ ɩɥɨɬɢɧɵ. 

ɇɚ ɏɨɥɢɞɢɧɫɤɨɣ  ȽЭɋ  ɮɢɥɶɬɪɭɸɳɚɹ ɱɟɪɟɡ ɬɟɥɨ ɩɥɨɬɢɧɵ ɜɨɞɚ 
ɫɨɛɢɪɚɟɬɫɹ ɜ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ 193 ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɫɤɜɚɠɢɧɵ ɫ ɜɵɯɨɞɚɦɢ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬɭɤɢ –ɷɬɨ ɭ 
ɬɟɛɹ ɜ ɡɚɩɢɫɤɟ.   

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɪɟɧɵ  ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 400  ɫɦ2  
ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ  3 ɦ. 

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɮɢɥɶɬɪɚɰɢɟɣ ɱɟɪɟɡ ɛɟɬɨɧ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɨɜ  ɜɨɞɵ ɜ ɲɚɯɬɚɯ ɢ ɜ ɦɟɫɬɚɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɜɵɯɨɞɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɡɥɢɜɚ ɢɡ ɞɪɟɧɚɠɧɵɯ, 
ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɫɤɜɚɠɢɧ ɢ ɬ.ɞ. 
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 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɨɱɟɤ ɞɥɹ ɤɨɧɬɪɨɥɹ ɮɢɥɶɬɪɚɰɢɢ 
ɱɟɪɟɡ ɛɟɬɨɧ ɩɥɨɬɢɧɵ ɧɚ ɏɨɥɢɞɢɧɫɤɨɣ  ȽЭɋ  ɫɨɫɬɚɜɥɹɟɬ  579  ɲɬ. 

ɋɢɫɬɟɦɚ ɞɪɟɧɚɠɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
ɇɚ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɞɪɟɧɚɠɧɚɹ ɫɟɬɶ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ 120 ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ) ( ɜ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɨɜɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ (ɫɟɤ.11-25),  36 ɞɪɟɧ ɜ ɥɟɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ (ɫɟɤ.0-11) ɢ 
82 ɞɪɟɧɵ ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ (ɫɟɤ.25-32). ȼ ɤɚɠɞɨɣ ɫɟɤɰɢɢ 
ɩɪɨɛɭɪɟɧɨ ɨɬ 2 ɞɨ 6 ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɫ ɲɚɝɨɦ 1.5 – 3 ɦ. Ⱦɥɢɧɚ ɫɤɜɚɠɢɧ – 
ɞɨ 14 ɦ (ɬɚɤ ɤɚɤ ɰɟɦɡɚɜɟɫɚ ɝɥɭɛɢɧɨɣ 27,72 ɦ ɢ ɞɪɟɧɚɠ 13,86ɦ –ɫɦɨɬɪɢ ɜ 
ɧɚɱɚɥɟ) ȼɫɟɝɨ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɩɪɨɛɭɪɟɧɨ 438  ɞɪɟɧ ɛɨɥɟɟ 80%  ɤɨɬɨɪɵɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɮɢɥɶɬɪɭɸɳɢɦɢ .  

ȼ ɫɨɫɬɚɜ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɨɫɧɨɜɚɧɢɢ 
ɩɥɨɬɢɧ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ ɜɤɥɸɱɚɬɶ ɧɚɛɥɸɞɟɧɢɹ ɡɚ: 

- ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɦɢ ɧɚɩɨɪɚɦɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɩɟɪɟɞ 
ɞɪɟɧɚɠɨɦ, ɜ ɟɝɨ ɩɪɟɞɟɥɚɯ ɢ ɡɚ ɧɢɦ, 

 -ɪɚɫɯɨɞɚɦɢ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, 

- ɯɢɦɢɱɟɫɤɢɦ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɜɨɞɵ ɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɦ ɩɨɬɨɤɟ 
ɢ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 

- ɬɟɦɩɟɪɚɬɭɪɨɣ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ,  

- ɨɬɥɨɠɟɧɢɹɦɢ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 

ɂɡɦɟɪɟɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ɍɟɯɧɢɤɚ ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɶɟɡɨɦɟɬɪɨɜ 
ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɩɶɟɡɨɦɟɬɪɚ ɢ ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ 
(ɪɭɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ). ȼ ɫɥɭɱɚɟ ɛɟɡɧɚɩɨɪɧɵɯ 
ɩɶɟɡɨɦɟɬɪɨɜ (ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɟ ɧɢɠɟ ɨɝɨɥɨɜɤɚ) ɩɨɥɨɠɟɧɢɟ ɭɪɨɜɧɹ 
ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɣ ɬɪɭɛɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɪɨɜɧɟɦɟɪɨɜ. Ⱦɥɹ 
ɢɡɦɟɪɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɧɚɩɨɪɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ, ɢɫɩɨɥɶɡɭɸɬ 
ɦɚɧɨɦɟɬɪɵ ɩɟɪɟɧɨɫɧɵɟ ɢɥɢ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ. ɉɪɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ ɜɨ ɜɫɟɯ ɧɚɛɥɸɞɚɬɟɥɶɧɵɯ ɬɨɱɤɚɯ 
ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ. 

8.5 Кɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɫɨɫɬɚɜ ɩɶɟɡɨɦɟɬɪɨɜ 
 
ɉɪɢɛɨɪɵ, ɫɥɭɠɚɳɢɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ 

(ɧɚɩɨɪɨɜ) ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ ɬɟɥɚ ɢ ɨɫɧɨɜɚɧɢɹ ɫɨɨɪɭɠɟɧɢɣ, ɧɚɡɵɜɚɸɬɫɹ 
ɩɶɟɡɨɦɟɬɪɚɦɢ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɭɞɚɟɬɫɹ ɨɰɟɧɢɬɶ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɟɠɢɦ ɢ 
ɪɚɛɨɬɭ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɉɶɟɡɨɦɟɬɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ: ɩɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ - ɡɚɤɥɚɞɧɵɟ 
(ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɪɭɠɟɧɢɢ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ); ɨɩɭɫɤɧɵɟ 
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(ɦɨɧɬɢɪɭɸɬ ɜ ɫɨɛɪɚɧɧɨɦ ɜɢɞɟ ɢ ɨɩɭɫɤɚɸɬ ɜ ɫɤɜɚɠɢɧɭ, ɩɪɨɛɭɪɟɧɧɭɸ ɜ 
ɫɬɪɨɹɳɟɦɫɹ ɢɥɢ ɩɨɫɬɪɨɟɧɧɨɦ ɫɨɨɪɭɠɟɧɢɢ); ɩɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ 
ɜɨɞɨɩɪɢɟɦɧɢɤɚ - ɨɫɧɨɜɧɵɟ (ɩɨɜɟɪɯɧɨɫɬɧɵɟ) (ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 
ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɜ ɬɟɥɟ ɢɥɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ ɝɪɭɧɬɨɜɵɯ 
ɩɥɨɬɢɧ); ɝɥɭɛɢɧɧɵɟ; ɬɨɱɟɱɧɵɟ (ɞɥɹ ɤɨɧɬɪɨɥɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɭ 
ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ); ɩɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ 
ɭɫɬɶɹ: ɨɬɤɪɵɬɵɟ (ɛɟɡɧɚɩɨɪɧɵɟ) (ɭɫɬɶɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ); ɧɚɩɨɪɧɵɟ (ɢɡɥɢɜɚɸɳɢɟɫɹ) (ɭɫɬɶɹ ɪɚɡɦɟɳɟɧɵ 
ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ); ɧɚɩɨɪɧɨ-ɛɟɡɧɚɩɨɪɧɵɟ 
(ɭɫɬɶɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɡɨɧɟ ɤɨɥɟɛɚɧɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ, ɬɨ ɟɫɬɶ ɜ 
ɩɟɪɢɨɞ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ ɨɧɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɧɚɩɨɪɧɵɟ, ɚ ɜ ɩɟɪɢɨɞ ɧɢɡɤɢɯ - ɤɚɤ 
ɛɟɡɧɚɩɨɪɧɵɟ). 

ɉɶɟɡɨɦɟɬɪɵ ɫɨɫɬɨɹɬ ɢɡ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ (ɮɢɥɶɬɪɨɜ), ɬɪɭɛ ɢ ɭɫɬɶɟɜ. 
ȼɨɞɨɩɪɢɟɦɧɢɤ ɫɥɭɠɢɬ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ ɧɟɦɭ, 
ɹɜɥɹɸɬɫɹ ɧɟɡɚɢɥɹɟɦɨɫɬɶ ɢ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɨɤɢɫɥɟɧɢɸ. Ɍɪɭɛɚ ɫɨɟɞɢɧɹɟɬ 
ɜɨɞɨɩɪɢɟɦɧɢɤ ɫ ɭɫɬɶɟɦ ɩɶɟɡɨɦɟɬɪɚ. Ɉɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɚ ɢ 
ɡɚɳɢɳɟɧɚ ɨɬ ɤɨɪɪɨɡɢɢ. ɍɫɬɶɟ ɩɶɟɡɨɦɟɬɪɚ - ɜɵɯɨɞɧɚɹ ɱɚɫɬɶ, ɫɥɭɠɚɳɚɹ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɢɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɢɡɦɟɪɹɬɶ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ (ɭɪɨɜɟɧɶ) ɜ ɬɨɱɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɩɪɢɟɦɧɢɤɚ. 

ɇɚ ɏɨɥɢɞɢɧɫɤɨɣ  ȽЭɋ  ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɟɡɧɚɩɨɪɧɵɟ, ɧɚɩɨɪɧɵɟ ɢ 
ɧɚɩɨɪɧɨ-ɛɟɡɧɚɩɨɪɧɵɟ- ɩɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ ɭɫɬɶɹ, ɩɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ 
ɜɨɞɨɩɪɢɟɦɧɢɤɚ –ɬɨɱɟɱɧɵɟ ɢ ɝɥɭɛɢɧɧɵɟ. 

 
 
8.6 Кɨɧɬɪɨɥɶ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ  
 
Ʉɨɧɬɪɨɥɶ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ  ɚɧɚɥɢɡ 

ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ  ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ ɢ ɪɚɛɨɬɨɣ 
ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɧɬɪɨɥɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɢɡɦɟɪɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ: 

1. ɨɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ (ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɚɩɨɪɨɜ) 

 Ɋɟɡɭɥɶɬɚɬɵ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɫɥɟ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɭɞɨɛɧɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɮɨɪɦɟ. Ʉɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ 
ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɨɛɪɚɛɨɬɤɢ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ: 

ɨɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ 8.1 

 

 (8.1) 
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ɝɞɟ hɩɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 

h - ɜɵɫɨɬɧɚɹ ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɟ; 

ɇɇȻ, ɇȼȻ - ɭɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɜ ɨɛɳɟɦ 
ɫɥɭɱɚɟ ɜɵɫɨɬɧɵɟ ɨɬɦɟɬɤɢ ɭɪɨɜɧɟɣ, ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɦɵɯ ɡɚ ɜɟɪɯɧɢɣ ɢɥɢ 
ɧɢɠɧɢɣ ɛɶɟɮ, ɧɚɩɪɢɦɟɪ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ); 

2. ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɚɯ ɢɥɢ 
ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ; 

3. ɩɨɫɬɪɨɟɧɢɟ ɷɩɸɪ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɦɨɦɟɧɬɨɜ 
ɜɪɟɦɟɧɢ,  

4. ɩɨɫɬɪɨɟɧɢɟ  ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɟɱɟɧɢɹɦ ɬɟɥɚ ɩɥɨɬɢɧɵ; 

5.ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 
ɨɬ ɜɪɟɦɟɧɢ; 

6..ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɜ ɛɟɬɨɧɟ ɢ 
ɧɚɩɨɪɨɦ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɨɬɦɟɬɤɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɪɢɛɨɪɨɜ (ɪ = f (H)) . 

7.ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɞɚɜɥɟɧɢɟɦ ɜ ɤɚɤɨɦ-ɥɢɛɨ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɲɜɟ ɢ ɟɝɨ ɪɚɫɤɪɵɬɢɟɦ (ɪ = f (Δl)). 

8.7 Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɢɫɬɟɦ 

 Ɉɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟɦ 
ɧɚɞɨ ɩɪɨɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɟ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟɚɥɶɧɨɣ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɫ 
ɩɪɨɟɤɬɧɨɣ. ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɢɦɟɸɳɭɸɫɹ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 
ɭɫɥɨɜɢɹɯ ɪɚɡɝɪɭɡɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ, ɜɤɥɸɱɚɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 
ɪɚɫɯɨɞɨɜ ɜ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɫɜɟɞɟɧɢɹ ɨ ɫɥɭɱɚɹɯ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɜɵɯɨɞɚ ɩɨɬɨɤɚ ɧɚ ɞɧɟɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɬ.ɩ. 

 Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɧɢɠɟɧɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. Ɋɟɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɧɚɩɨɪɨɜ ɩɨɬɨɤɚ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɞɪɟɧɚɠɚ ɫɨɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɫɧɢɠɟɧɢɟɦ, 
ɨɠɢɞɚɜɲɢɦɫɹ ɩɨ ɩɪɨɟɤɬɭ. ȼ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ 
ɧɚɩɨɪɚ ɢɥɢ ɩɪɢ ɜɵɹɜɥɟɧɧɨɣ ɬɟɧɞɟɧɰɢɢ ɤ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɦɭ ɫɧɢɠɟɧɢɸ ɷɬɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɱɢɧ 
ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɞɪɟɧɚɠɚ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɢɜɟɞɟɧɢɸ 
ɞɪɟɧɚɠɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɨɪɹɞɨɤ . 
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8.8 ɋɨɫɬɚɜ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɣ ɩɨ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ КИА 
 
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ ɜ ɨɫɧɨɜɚɧɢɢ 

ɢ ɛɟɪɟɝɚɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɢ ɜɢɡɭɚɥɶɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ. 

 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ 
 ɂɡɦɟɪɟɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ  
Ɂɚɦɟɪɵ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɤɚɠɞɨɣ ɢɡɥɢɜɚɸɳɟɣ ɫɤɜɚɠɢɧɟ (ɞɪɟɧɚɠɧɨɣ, 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ, ɤɨɧɬɪɨɥɶɧɨɣ, ɢɧɴɟɤɰɢɨɧɧɨɣ, ɝɟɨɮɢɡɢɱɟɫɤɨɣ) ɫ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. 

Ɋɭɫɥɨɜɚɹ ɱɚɫɬɶ – 1 ɪɚɡ ɜ ɧɟɞɟɥɸ; 
     Ȼɟɪɟɝɨɜɵɟ ɩɪɢɦɵɤɚɧɢɹ – 1 ɪɚɡ ɜ 2 ɧɟɞɟɥɢ; 
ȼ ɩɟɪɢɨɞɵ ɢɧɬɟɧɫɢɜɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɛɨɥɟɟ 1 ɦ /ɫɭɬ) 

ɩɪɨɜɨɞɹɬɫɹ ɭɱɚɳɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɨɫɧɨɜɚɧɢɢ, ɛɟɪɟɝɚɯ ɢ ɛɟɬɨɧɟ ɫ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 1 ɪɚɡ ɧɚ ɤɚɠɞɵɟ 5 ɦ ɩɨɜɵɲɟɧɢɹ ɍȼȻ (ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 1 ɪɚɡ 
ɜ 3-4 ɞɧɹ). 

Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɢ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ – 1 ɪɚɡ ɩɨɫɥɟ ɨɫɭɲɟɧɢɹ ɝɚɥɟɪɟɢ 
ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɢ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. ȼ ɩɟɪɢɨɞ ɞɥɢɬɟɥɶɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ 
ɝɚɥɟɪɟɣ Ɋɍ ɢ ȼɋ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɪɨɜɨɞɹɬɫɹ ɩɨ 
ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ. 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɢɥɢ ɭɪɨɜɧɟɣ 
Ɉɫɧɨɜɚɧɢɟ ɢ ɛɟɪɟɝɨɜɵɟ ɩɪɢɦɵɤɚɧɢɹ ɩɥɨɬɢɧɵ – ɡɚɦɟɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ 

ɤɨɦɩɥɟɤɫɟ ɫ ɢɡɦɟɪɟɧɢɹɦɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɥɹ 
ɪɚɫɯɨɞɨɜ ɱɚɫɬɨɬɨɣ ɡɚɦɟɪɨɜ; 

Ȼɟɪɟɝɨɜɵɟ ɫɤɥɨɧɵ (ɞɧɟɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ) – ɡɚɦɟɪɵ ɩɪɨɜɨɞɹɬɫɹ 1 ɪɚɡ ɜ 2 
ɧɟɞɟɥɢ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɡɚɦɟɪɨɜ ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɵ ɭɬɨɱɧɹɟɬɫɹ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɢɡɦɟɪɟɧɢɣ; 

Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ  ɡɚɦɟɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɢɡɦɟɪɟɧɢɹɦɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɥɹ ɪɚɫɯɨɞɨɜ ɱɚɫɬɨɬɨɣ 
ɡɚɦɟɪɨɜ. 

ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɢɡɥɢɜɟ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ 

ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜɨ ɜɫɟɯ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧɚɯ. ɑɚɫɬɨɬɚ ɡɚɦɟɪɨɜ – 1 ɪɚɡ ɜ ɦɟɫɹɰ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɢɡɦɟɪɟɧɢɹ ɞɟɛɢɬɨɜ ɩɶɟɡɨɦɟɬɪɨɜ 
ɜɵɩɨɥɧɹɸɬ 1 ɪɚɡ ɜ ɝɨɞ ɜ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɭɪɨɜɧɹɯ ȼȻ, 
ɛɥɢɡɤɢɯ ɤ ɍɆɈ (ɍȼȻ 61,0 - 45,23 ɦ). ɉɪɨɜɟɪɤɚ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɩɪɨɜɨɞɢɬɫɹ ɜɨ ɜɫɟɯ ɩɶɟɡɨɦɟɬɪɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ. 

Ɉɬɛɨɪ ɩɪɨɛ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ  
ɉɪɨɛɵ ɜɨɞɵ ɨɬɛɢɪɚɸɬɫɹ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɨɝɪɚɦɦɟ: 
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ȼ ɨɫɧɨɜɚɧɢɢ ɢ ɛɟɪɟɝɚɯ – ɢɡ ɞɪɟɧɚɠɟɣ ɢ ɩɶɟɡɨɦɟɬɪɨɜ ɧɚ ɭɱɚɫɬɤɚɯ 
ɢɧɬɟɧɫɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɢ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɰɟɦɤɚɦɧɹ 
ɢɡ ɰɟɦɡɚɜɟɫɵ (ɫ ɫɨɞɟɪɠɚɧɢɟɦ Ca ɜ ɜɨɞɟ ɛɨɥɟɟ 50 ɦɝ/ɥ); 

ȼ ɛɟɬɨɧɟ – ɧɚ ɭɱɚɫɬɤɚɯ, ɩɨɪɚɠɟɧɧɵɯ ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ ɢɡɜɟɫɬɢ, ɢ 
ɪɚɡɭɩɥɨɬɧɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɛɟɬɨɧɚ: 

8.9 Ɏɢɥɶɬɪɚɰɢɨɧɧɚɹ КИА 

Ɏɢɥɶɬɪɚɰɢɨɧɧɚɹ ɄɂȺ ɫɢɫɬɟɦɵ «ɩɥɨɬɢɧɚ-ɨɫɧɨɜɚɧɢɟ», ɡɞɚɧɢɹ ȽЭɋ, 
ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ,  ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 275 ɨɩɭɫɤɧɵɯ 
ɩɶɟɡɨɦɟɬɪɨɜ ɢ 937 ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɡɞɚɧɢɹ ȽЭɋ ɩɶɟɡɨɦɟɬɪɵ ɭɫɬɪɨɟɧɵ ɧɚ ɭɱɚɫɬɤɚɯ ɩɨɞ 
ɚɧɤɟɪɧɵɦɢ ɨɩɨɪɚɦɢ ɢ ɜ ɨɫɧɨɜɚɧɢɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ȽȺ-1, 3, 6, ɚ ɬɚɤɠɟ 
ɜ ɩɪɢɦɵɤɚɧɢɢ ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ɤ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɚɦ. ȼɫɟɝɨ ɜ 
ɨɫɧɨɜɚɧɢɢ ɡɞɚɧɢɹ ȽЭɋ ɜɵɩɨɥɧɟɧɨ 15 ɩɶɟɡɨɦɟɬɪɨɜ . 

 
8.9.1 ɉɪɢɥɟɝɚɸɳɚɹ ɬɟɪɪɢɬɨɪɢɹ 
 
ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

10ɩɶɟɡɨɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɡɚ ɨɛɯɨɞɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ ɢ 14 – ɧɚ 
ɩɪɚɜɨɦ ɛɟɪɟɝɭ. ɉɶɟɡɨɦɟɬɪɵ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɩɪɢɦɵɤɚɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜ 
ɨɫɧɨɜɧɨɦ ɜ 3 ɩɪɨɞɨɥɶɧɵɯ ɫɬɜɨɪɚɯ ɢ ɜɵɩɨɥɧɟɧɵ ɫ ɚɜɬɨɞɨɪɨɠɧɵɯ ɩɨɥɨɤ. 
ɉɶɟɡɨɦɟɬɪɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɭɧɧɟɥɹ ɢ ɩɨɞ ɥɟɜɨɛɟɪɟɠɧɵɦ 
ɩɪɢɦɵɤɚɧɢɟɦ. ɉɨɥɨɠɟɧɢɟ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɄɊɍЭ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 6 ɩɶɟɡɨɦɟɬɪɚɦɢ.  

 
8.9.2 Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɤɚ 
 
Ⱦɪɟɧɚɠɧɚɹ ɫɟɬɶ 
ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɫɨɫɬɨɢɬ ɢɡ 11 ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ ɞɥɢɧɨɣ 16.5 ɦ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɫ ɧɚɤɥɨɧɨɦ ɜ 8-10° ; 
ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɟɬɶ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ 4 ɫɬɜɨɪɚ ɩɶɟɡɨɦɟɬɪɨɜ ɝɥɭɛɢɧɨɣ ɨɬ 16 ɞɨ 22 ɦ. ȼɫɟɝɨ ɡɚ ɩɪɚɜɨɛɟɪɟɠɧɨɣ 
ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɨɣ ɜɵɩɨɥɧɟɧɨ 8 ɩɶɟɡɨɦɟɬɪɨɜ . 

 

8.10 Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ 
ɩɪɢɦɵɤɚɧɢɹ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɫɬɚɞɢɢ ɉɪɨɟɤɬ ɏɨɥɢɞɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ ɜɵɹɜɥɟɧɚ 
ɛɨɥɶɲɚɹ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɩɪɢɦɵɤɚɧɢɹ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ ɩɥɨɬɢɧɵ ɪɚɡɦɟɳɟɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ 3 ɤɨɧɬɪɨɥɶɧɵɯ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɜɨɪɚ (ɫɟɤ. 2, 6 ), 
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ɩɪɨɞɨɥɶɧɵɣ ɫɬɜɨɪ ɤɨɧɬɚɤɬɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɫ ɧɢɡɨɜɨɣ ɫɬɨɪɨɧɵ ɰɟɦɡɚɜɟɫɵ, 
ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ 1-ɣ ɝɚɥɟɪɟɢ ɢ ɫ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  ɫ ɜɨɞɨɩɪɢɟɦɧɢɤɚɦɢ ɜ ɡɨɧɟ 
ɨɬɦ.17-51 ɦ ɢ 2 ɤɭɫɬɚ ɩɶɟɡɨɦɟɬɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɛɯɨɞɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, 
ɭɫɬɪɨɟɧɧɵɯ ɢɡ ɬɨɪɰɨɜ ɲɬɨɥɟɧ (ɨɬɦ.29,10, 42,10, ɦ). ȼɫɟɝɨ ɜ ɨɫɧɨɜɚɧɢɢ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɟɧɨ 35 ɩɶɟɡɨɦɟɬɪɨɜ. ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɫɬɜɨɪɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ 8.1.    

 

Ɋɢɫɭɧɨɤ 8.1- ɋɯɟɦɚ ɤɨɧɬɚɤɬɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɦ 
ɩɪɢɦɵɤɚɧɢɢ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
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ɁАɄɅЮЧЕНɂЕ 
 
ȼ ɧɚɫɬɨɹɳɟɦ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ − 
Хɨɥɢɞɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Хɚɧɬɚɣɤɚ.  

ȼ ɪɚɦɤɚɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%) ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ (ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%) ɫɥɭɱɚɟɜ. 

ɇɚ ɷɬɚɩɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 232 Ɇȼɬ, ɧɚɦɟɱɟɧɚ ɡɨɧɚ  
ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. Пɪɨɟɤɬɢɪɭɟɦɚɹ 
ɫɬɚɧɰɢɹ ɩɨɤɪɵɜɚɟɬ ɛɚɡɨɜɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Пɨ ɤɪɢɜɨɣ 
ɫɪɚɛɨɬɤɢ/ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫ ɇПɍ 61 ɦ, ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ 
ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 43,23 ɦ. Пɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 1,4 
ɦɥɪɞ.ɤȼɬ·ɱ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɢɫɯɨɞɹ ɢɡ ɤɨɬɨɪɨɣ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
− ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ= 31 ɦ;  
− ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin= 20,3 ɦ;  
− ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax= 38 ɦ. 

Иɡ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 
ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ. Пɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ 
ɬɭɪɛɢɧ, ɚ ɬɚɤɠɟ ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɩɪɢɧɰɢɩɨɦ ɦɢɧɢɦɭɦɚ ɫɭɦɦɚɪɧɵɯ 
ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɚ ПɅ40ɚ-ȼ-400 ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨɦ 6. Ɍɚɤɠɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ. 

Пɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɜɵɛɢɪɚɧ ɫɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 650/130-32 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 38,7 ɆȼȺ ɢ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɟɧɵ ɫɨɫɬɚɜ, ɬɢɩ ɢ ɤɨɦɩɨɧɨɜɤɚ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɨɞɩɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɤɥɚɫɫɚ (ɫɱɢɬɚɹ ɨɬ ɥɟɜɨɝɨ ɛɟɪɟɝɚ): 
1. Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
2. Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɥɢɧɨɣ 75 ɦɟɬɪɚ; 
3. ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
4.Пɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 

Пɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɟɬɨɞɨɦ ɩɪɟɞɟɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ 1 ɝɪɭɩɩɵ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,27 
(ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25).  
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ɉɊИЛɈɀȿɇИЯ А 
ɉɪɨɬɨчɧɚя чɚɫɬɶ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɉЛ-40ɚ-В-400 

 
 
 Ɋɢɫɭɧɨɤ А.1 - ɉɪɨɬɨчɧɚя чɚɫɬɶ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɉЛ-40ɚ-В-400 
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ɉɊИЛɈɀȿɇИЯ Б 
Уɧиɜɟɪɫɚɥɶɧɚя хɚɪɚɤɬɟɪиɫɬиɤɚ  ɝиɞɪɨɬɭɪɛиɧɵ ɉЛ-40ɚ-ȼ-400 

Ɋиɫɭɧɨɤ Ȼ.2 - Уɧиɜɟɪɫɚɥɶɧɚя хɚɪɚɤɬɟɪиɫɬиɤɚ  ɝиɞɪɨɬɭɪɛиɧɵ ɉЛ-40ɚ-ȼ-400 
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