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ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɥɢɱɢɢ ɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ 
ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɦɢɪɚ. ɉɪɢ ɷɬɨɦ ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɭ 
ɞɪɭɝɢɯ ɫɬɪɚɧ ɦɢɪɚ. Ɂɧɚɱɢɬ ɟɫɬɶ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ, ɤɨɬɨɪɨɦɭ ɧɭɠɧɨ 
ɫɥɟɞɨɜɚɬɶ, ɭɜɟɥɢɱɢɜɚɹ ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ, ɩɭɬɟɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
1) ɧɢɠɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶ; 
2) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɟɫɭɪɫɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɭɪɨɜɟɧɶ 

ɜɵɛɪɨɫɨɜ ɝɚɡɨɜ; 
3) ɝɢɞɪɨɬɭɪɛɢɧɵ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɄɉȾ; 
4) ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɦɟɧɟɟ ɬɪɭɞɨɡɚɬɪɚɬɟɧ; 
5) Ƚɗɋ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ; 
6) ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤ; 
7) ɛɨɥɶɲɟɟ ɧɚɞɟɠɧɨɫɬɶ, ɜ ɫɥɟɞɫɬɜɢɢ ɦɟɧɶɲɟɣ ɚɜɚɪɢɣɧɨɫɬɢ. 
ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɜɵɫɬɭɩɚɟɬ: ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ ɡɧɚɧɢɣ, 
ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɝɨ ɪɚɫɱɟɬɚ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, 
ɩɨɞɯɨɞɹɳɢɟ ɨɩɬɢɦɚɥɶɧɨ ɩɨɞ ɡɚɞɚɧɧɵɟ ɭɫɥɨɜɢɹ. 
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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɏɈɊɈȽɈЧɂɃɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ         ȼɟɪɯɧɹɹ Ʌɚɪɛɚ; 
2.  Ɇɟɫɬɨ ɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ:  

4.1. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  
 0,1 % 1562 ɦ3/ɫ; 
 0,01 % 1725 ɦ3/ɫ; 

4.2. Ɇɢɧɢɦɚɥɶɧɵɣ 120 ɦ3/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  

5.1. ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɝɨɞɨɜɨɣ; 
5.2. Ɉɬɦɟɬɤɚ ɇɉɍ 980,00 ɦ; 
5.3. Ɉɬɦɟɬɤɚ Ɏɉɍ 981,00 ɦ; 
5.4. Ɉɬɦɟɬɤɚ ɍɆɈ 970,80 ɦ; 
5.5. ɉɨɥɧɵɣ ɨɛɴɟɦ 14,10 ɤɦ3 

5.6. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ 7,85 ɤɦ3 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
6.1. Ɇɚɤɫɢɦɚɥɶɧɵɣ 46,6 ɦ; 
6.2. Ɋɚɫɱɟɬɧɵɣ 41,8 ɦ; 
6.3. Ɇɢɧɢɦɚɥɶɧɵɣ 35,9 ɦ; 
7.  ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

7.1. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 276 Ɇȼɬ; 
7.2. ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ 1,140 ɦɥɪɞ. ɤȼɬ∙ɱ; 
8. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ   

8.1. ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 81,50 ɦ /55,6 ɦ; 
8.2. ȼɨɞɨɫɥɢɜɧɚɹ  48,00 ɦ / 46,5 ɦ; 
8.3. ɋɬɚɧɰɢɨɧɧɚɹ 80,00 ɦ /55,6 ɦ; 
8.4. Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 79,60 ɦ / 55,6 ɦ;  
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ  

9.1. Ɍɢɩ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 
ɜɨɞɨɫɥɢɜ 

9.2. ɑɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ 4 ɩɪ. ɩɨ 8 ɦɟɬɪɨɜ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ  

10.1. Ɍɢɩ ɡɞɚɧɢɹ ɩɪɢɩɥɨɬɢɧɧɨɟ; 
10.2. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4; 
10.3. Ƚɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɬ; 
10.4. Ɍɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɛɟɬɨɧɧɚɹ; 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

11.1. Ɍɢɩ ɬɭɪɛɢɧɵ ɉɅ50-ȼ-500; 
11.2. Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-810/160-40; 
11.3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ; 
12 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

12.1. ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 57768,5 ɪɭɛ/ɤȼɬ; 
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12.2. ɋɟɛɟɫɬɨɢɦɨɫɬɶ 0,2;  
12.3 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 15 ɥɟɬ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

Ɋɟɤɚ ȼɟɪɯɧɹɹ Ʌɚɪɛɚ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ, ɧɚɱɚɥɨ ɛɟɪɟɬ ɧɚ ɸɠɧɵɯ ɫɤɥɨɧɚɯ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, 
ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ɍɵɧɞɢɧɫɤɨɝɨ ɪɚɣɨɧɚ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɹɜɥɹɟɬɫɹ 
ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ ɪɟɤɢ ɇɸɤɠɢ. Ⱦɥɢɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 175 ɤɦ.  Ɍɵɧɞɢɧɫɤɢɣ 
ɪɚɣɨɧ ɩɪɢɪɚɜɧɟɧ ɤ ɪɚɣɨɧɚɦ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. Ɋɟɤɚ ɧɚɫɟɥɟɧɚ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 
ɜɢɞɚɦɢ ɪɵɛ: ɯɚɪɢɭɫ, ɥɟɧɨɤ, ɬɚɣɦɟɧɶ, ɫɨɦ, ɧɚɥɢɦ, ɤɚɪɚɫɶ, ɳɭɤɚ, ɨɤɭɧɶ ɢ ɞɪɭɝɢɟ. 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɚɝɚɸɬ ɮɥɨɪɵ: ȼɨɫɬɨɱɧɨ – ɋɢɛɢɪɫɤɚɹ ɢ Ɇɚɧɶɱɠɭɪɫɤɚɹ. 
Ɍɚёɠɧɵɟ ɥɟɫɚ ɫɨɫɬɨɹɬ ɢɡ ɥɢɫɬɜɟɧɧɢɰ, ɛɟɪёɡɵ, ɫɨɫɟɧ, ɤɟɞɪɨɜɨɝɨ ɫɬɥɚɧɢɤɚ, ɟɥɢ, 
ɨɫɢɧɵ, ɪɹɛɢɧɵ ɢ ɨɥɶɯɢ. Ɋɚɣɨɧ ɛɨɝɚɬ ɹɝɨɞɨɣ: ɛɪɭɫɧɢɤɨɣ, ɝɨɥɭɛɢɤɨɣ, ɤɥɸɤɜɨɣ, 
ɠɢɦɨɥɨɫɬɶɸ, ɫɦɨɪɨɞɢɧɨɣ (ɜɫɬɪɟɱɚɟɬɫɹ ɦɚɥɢɧɚ, ɦɨɯɨɜɤɚ, ɦɨɪɨɲɤɚ). ɀɢɜɨɬɧɵɣ 
ɦɢɪ ɫɨɫɬɨɢɬ ɢɡ ɤɨɩɵɬɧɵɯ ɢ ɯɢɳɧɵɯ ɡɜɟɪɟɣ, ɦɟɥɤɢɯ ɝɪɵɡɭɧɨɜ ɢ ɩɬɢɰ. 

Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɡɤɨɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶɸ, ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ. Ɂɢɦɨɣ ɝɨɫɩɨɞɫɬɜɭɟɬ ɚɧɬɢɰɢɤɥɨɧ ɫɨ ɲɬɢɥɟɜɨɣ 
ɩɨɝɨɞɨɣ ɢ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢɧɨɝɞɚ ɨɩɭɫɤɚɟɬɫɹ ɞɨ -
35… -40°ɋ.   

Ƚɨɪɧɵɟ ɦɚɫɫɢɜɵ ɫɥɨɠɟɧɵ ɝɧɟɣɫɚɦɢ, ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ ɫɥɚɧɰɚɦɢ, 
ɤɜɚɪɰɢɬɚɦɢ, ɩɪɨɪɜɚɧɧɵɦɢ ɢɧɬɪɭɡɢɹɦɢ. ɇɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɝɪɚɧɢɬ. Ɍɵɧɞɢɧɫɤɢɣ ɦɭɧɢɰɢɩɚɥɶɧɵɣ ɪɚɣɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ 
ɫɟɣɫɦɢɱɧɨɫɬɶɸ 7- 9 ɛɚɥɥɨɜ. Ʉɚɬɟɝɨɪɢɹ ɝɪɭɧɬɚ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ №2. 
Ɋɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɛɚɥɥɚɯ ɲɤɚɥɵ MSK-64 ɜ ɪɚɣɨɧɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ - Ⱥ (10 %) 7, ȼ (5 %) 8 , ɋ (1 %) 9  ɜ ɬɟɱɟɧɢɟ 50 ɥɟɬ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ȼɨɫɬɨɤɚ, ɜ ɟɟ 
ɫɨɫɬɚɜ ɜɯɨɞɹɬ ɬɪɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ: Ⱥɦɭɪɫɤɚɹ, 
ɉɪɢɦɨɪɫɤɚɹ, ɏɚɛɚɪɨɜɫɤɚɹ. ȼ 15 ɤɦ ɨɬ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩ. ɏɨɪɨɝɨɱɢ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɫɬɚɧɰɢɹ ɏɨɪɨɝɨɱɢ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ 
Ȼɚɣɤɚɥɨ-ɚɦɭɪɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ. ȼ 10 ɤɦ ɨɬ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɯɨɞɢɬ 
ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ, ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɏɨɪɨɝɨɱɢ-Ɍɵɧɞɚ. ȼ ɪɚɣɨɧɟ ɩ. 
ɏɨɪɨɝɨɱɢ ɉɋ 220 Ʉɜ ɏɨɪɨɝɨɱɢ. 

1. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɪ. ȼɟɪɯɧɹɹ Ʌɚɪɛɚ ɜ 
ɫɬɜɨɪɟ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1931-2011 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 

2. Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɏɨɪɨɝɨɱɢɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɜɵɩɨɥɧɹɥɢ ɫɝɥɚɠɢɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɞɪɨɛɧɟɟ ɜ ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 
1.1; 

 
 
 
 
 
 
 
 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%80%D0%BE%D0%B3%D0%BE%D1%87%D0%B8_(%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F)
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɩɥɨɳɚɞɟɣ ɢ ɨɛɴɟɦɨɜ ɏɨɪɨɝɨɱɢɣɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Zɜɛ, ɦ V, ɤɦ3 
932 0,0 
948 3,0 
963 6,0 
973 9,0 

977,5 11,5 
980 14,1 
981 16,0 
982 19,0 

 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = ݂ሺܨሻ 

 
 

3. Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɩɨɞɪɨɛɧɟɟ 
ɜ ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ: Kɡ=0,8. 
 

Ɍɚɛɥɢɰɚ 1.2 – ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɯɨɞɨɜ ɩɨ ɥɟɬɭ ɢ ɡɢɦɟ ɏɨɪɨɝɨɱɢɣɫɤɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Zɧɛ, ɦ Qɧɛ.ɥɟɬɨ, ɦ3/ɫ Qɧɛ ɡɢɦɚ, ɦ3/ɫ 

932 0 0 
932,5 75 60 
933 200 160 

934,2 650 520 
934,8 1225 980 
935 1725 1380 

935,1 2483 1986 
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Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳሻ 

 
4. Ɉɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɇɉɍ = 980 ɦ; 
5. ȾɇɈ ɝɢɞɪɨɭɡɥɚ = 932; 
6. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ 

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

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 120 120 120 120 120 120 120 120 120 120 120 120 

ɉɨɬɪɟɛɥɟɧɢɟ 0 0 0 1 2 2 0 0 0 0 0 0 
Ɏɢɥɶɬɪɚɰɢɹ 0 0 1 1 3 3 2 1 1 0 0 0 
ɂɫɩɚɪɟɧɢɟ 0 0 1 1 3 2 2 1 1 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -2 -3 1 0 1 2 1 0 0 0 -1 -1 

 
7. Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɈȾɍ ȼɨɫɬɨɤɚ Ⱥɦɭɪɫɤɨɟ ɊȾɍ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ɂɟɣɫɤɨɣ Ƚɗɋ 1330 Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 
4,910 ɦɥɪɞ. ɤȼɬɱ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 2010 
Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 7,100 ɦɥɪɞ. ɤȼɬɱ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ 320 Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɚɹ  ɜɵɪɚɛɨɬɤɚ 
1,670 ɦɥɪɞ. ɤȼɬɱ; 

8. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ 2749 Ɇȼ; 
9. Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 

7%; 
10. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  ݇𝑁 = 8,8; 
11. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh= 0,65 ɦ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɂɫɩɨɥɶɡɭɹ ɫɚɣɬ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ(http://so-ups.ru), ɜɵɛɟɪɟɦ ɨɞɢɧ 

ɡɢɦɧɢɣ ɞɟɧɶ (25.12.2019), ɨɞɢɧ ɥɟɬɧɢɣ (25.06.2019) (ɤɪɨɦɟ ɜɵɯɨɞɧɵɯ). 
ɂɫɩɨɥɶɡɭɹ ɷɬɢ ɞɚɧɧɵɟ, ɩɨɫɬɪɨɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. 
ɍɤɚɡɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2 ɢ ɪɢɫɭɧɨɤ Ⱥ.1. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɨɫɬɚ 
ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ 
ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 
ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ ɢ 
ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ P(t), ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɟ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.1 ɢ ɬɚɛɥɢɰɟ 2.2. 

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

 ௧ܲ௠௔௫ = ܽ + ሺܾ ∙ cos|͵Ͳ° ∙ ݐ − ͳͷ°|ሻ,                                                            (2.1) 
 

ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1- ɹɧɜɚɪɶ, 2- ɮɟɜɪɚɥɶ ɢ ɬ. ɞ.);  
      а,b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 

            a = Pˊˋˏ˃max +Pˎˈ˕ˑmaxଶ ,                                                                                              (2.2) 

                     

          b = Pˊˋˏ˃max −Pˎˈ˕ˑmaxଶ .                                                                                              (2.3) 
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Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ 

Ɇɟɫɹɰ Pmax(ɥɟɬɨ) Pmax(ɡɢɦɚ) ɫos (30∙t-15)∙ 
(3,14/180) 

a b 
Pt,max, 

Ɇɜɬ 
1 

1687 2768 

0,97 

2227 540 

2749 
2 0,71 2609 
3 0,26 2367 
4 -0,26 2087 
5 -0,71 1845 
6 -0,97 1705 
7 -0,97 1705 
8 -0,71 1845 
9 -0,26 2087 
10 0,26 2367 
11 0,71 2609 
12 0,97 2749 

 
ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɩɪɟɞɵɞɭɳɢɦ ɮɨɪɦɭɥɚɦ. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ 

Ɇɟɫɹɰ Pɫɪɟɞ.(ɥɟɬɨ) Pɫɪɟɞ.(ɡɢɦɚ) ɫos (30∙t-15)∙ 
(3,14/180) 

a b 
Pt.ɫɪɟɞ, 

Ɇɜɬ 

1 

1548 2620 

0,97 

2084 536 

2602 
2 0,71 2463 
3 0,26 2223 
4 -0,26 1945 
5 -0,71 1705 
6 -0,97 1566 
7 -0,97 1566 
8 -0,71 1705 
9 -0,26 1945 
10 0,26 2223 
11 0,71 2463 
12 0,97 2602 
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2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ 
ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɬɨɱɧɨɫɬɢ ɪ. ȼɟɪɯɧɹɹ Ʌɚɪɛɚ ɜ ɫɬɜɨɪɟ 

ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1931-2011ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.1 

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 5-9 ɦɟɫɹɰɵ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɝɨɞɚ – ɦɚɥɨɜɨɞɧɵɦɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ, 
ɪɚɫɯɨɞɚ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɜ ɦɟɠɟɧɶ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɮɨɪɦɭɥɟ: 

 

100
1

)(



n

m
mp %,                                                                                           (2.4) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ 
ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  
        n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ  Ⱥ.2 

ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 
ɝɨɞ. Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%, 
ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 1947 ɝɨɞ. 

Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, ɧɨ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1996 ɢ 1992 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

 ͳͻͻ͸ ˆ.  
ˉˈˏܭ  = ொ˄˃ˊ.ˏˈˉொˏˈˉభవవల = ଶ଴ଷଶଵଽ = Ͳ,ͻ͵.                                                                       (2.5) 

ˎˑ˒ܭ  = ொ˄˃ˊ.˒ˑˎொ˒ˑˎభవవల = ହସ଻ହଶସ = ͳ,ͲͶ.  
 ͳͻͻʹ ˆ.  

ˉˈˏܭ  = ொ˄˃ˊ.ˏˈˉொˏˈˉభవవమ = ଵଽ଺ଶଶଵ = Ͳ,ͺͻ.  
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ˎˑ˒ܭ = ொ˄˃ˊ.˒ˑˎொ˒ˑˎభవవమ = ହଷ଼ହଵ଴ = ͳ,Ͳͷ.  
 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1996, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 

ȼɵɛɪɚɜ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.3 ɢ ɬɚɛɥɢɰɟ 2.4, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ 
ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ. 

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ (Q ɤɨɪɪɟɤ.): 
Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ 
ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɫɹɰɵ, ɝɞɟ 
ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ 
ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ (ɫɟɡɨɧɭ). 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (1996 ɝɨɞ): 

Ɇɟɫɹɰɵ I II III IV  V VI VII VIII IX X XI XII 

Qi
90%, ɦ3/ɫ 139 151 293 507  655 582 546 313 310 120 81 150 

Qi
ɩɪ90%, ɦ3/ɫ 129 140 272 470  684 608 570 326 287 111 75 139 

Qi
ɤɨɪ90%, ɦ3/ɫ 99 140 319 470  694 618 530 391 272 115 89 75 

 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (1947 ɝɨɞ): 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Qi
50%, ɦ3/ɫ 206 195 215 378 712 743 673 553 346 207 150 137 

Qi
ɩɪ50%, ɦ3/ɫ 207 197 217 381 708 739 670 550 349 209 151 139 

Qi
ɤɨɪ50%, ɦ3/ɫ 127 207 375 530 738 679 580 470 339 209 151 111 
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2.2.2 ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 

ɪɚɦɤɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1996) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

  ʒܰЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                         (2.6)ܪ
 
 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,8; 

     ܳ˒˓ଽ଴%-ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
˅ˇʒЭʠ˒ˑܪ      −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. Ɋɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ: 

˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                              (2.7) 
 

ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ 
      ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 

                ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,͹ ɦ. 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɩɨ ɮɨɪɦɭɥɟ:  
  ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                              (2.8)ܪ
 
ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ 
Ⱥ.3. 

10 ɦɟɫɹɰ – ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ 
ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Nɢɡɛ=Nɛɵɬ-Nɜɯɤ= 938 Ɇȼɬ.                                                                             (2.9) 
 
ɂɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɹɟɦ ɜ 1,2,3,10,11 ɢ 12 ɦɟɫɹɰɵ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.5. 
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Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

t, ɦɟɫ. Pɫɪ, Ɇȼɬ 
N  

Ɂɟɣɫɤɚɹ Ƚɗɋ, 
 Ɇȼɬ 

N 
Ȼɭɪɟɣɫɤɚɹ. 

Ƚɗɋ,  
Ɇȼɬ 

N  
ɇɢɠɧɟ-

Ȼɭɪɟɣɫɤɚɹ 
Ƚɗɋ,  
Ɇȼɬ 

Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 

1 2602 673 972 229 41 49 
2 2463 628 907 214 59 49 
3 2223 583 842 199 128 49 
4 1945 538 777 184 187 49 
5 1705 493 712 169 273 49 
6 1566 448 648 153 244 49 
7 1566 448 648 153 211 49 
8 1705 493 712 169 158 49 
9 1945 538 777 184 110 49 
10 2223 583 842 199 47 49 
11 2463 628 907 214 37 49 
12 2602 673 972 229 31 49 
 
Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.3. 
 
2.2.3 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
– ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
– ɨɬɦɟɬɤɢ ∇ʢʛʝ;  
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 980 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɹ. 
 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ. 

ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɩɨɧɢɠɟɧɢɟ ɧɚɩɨɪɚ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɟ ܼʑʐː˃˚ = ܼʑʐˍˑː ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɵ ɞɨɥɠɧɵ ɩɨɧɢɠɚɬɶ  ʒܰ˃˓.  
ɉɨɫɥɟ ɩɨɜɵɲɟɧɢɹ ɥɢɧɢɢ ʒܰ˃˓ ɜ ɬɚɛɥɢɰɟ ɩɪɢɥɨɠɟɧɢɹ ɦɵ ɩɨɥɭɱɢɦ ɜɟɪɧɵɣ 

ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɜɫɟ ɬɪɢ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨɫɥɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɵ ɧɟ ɦɨɠɟɦ ɜɵɞɚɬɶ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ 6 ɦɟɫɹɰɚɦ, ɦɵ ɩɪɢɧɢɦɚɟɦ ɢɯ ɧɚɢɛɨɥɶɲɟɟ 
ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɞɟɥɚɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

 ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɭɸ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ʞܸʝʚʔЗʜ = ʜܸʞʢ − ʢܸʛʝ = ͳͶ,ͳͲ − ͸,ʹͷ = ͹,ͺͷ ˍˏଷ.                              (2.10) 



 

17 
 

Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 
ɨɬɧɨɲɟɧɢɸ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ʞܸʝʚʔЗʜ = ͹,ͺͷ ˍˏଷ ɤ ɫɪɟɞɧɟɦɭ ɡɚ 
ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ: ܳ˔˓ ˏː = ͵ͻͳ ˏଷ/˔: ɩɨ 
ɮɨɪɦɭɥɟ: 

ߚ  = ௏˒ ˑˎௐ̅ ,                                                                                                       (2.11) 

ߚ  = Ͳ,͵. 
 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ߚ = Ͳ,͵ ɩɨɥɭɱɢɦ 
ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɬ.ɟ. ɰɢɤɥ ɞɥɢɬɫɹ ɨɞɢɧ ɝɨɞ. 

ɉɪɨɜɟɞɹ ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨɥɭɱɢɥɢ ɨɬɦɟɬɤɭ  ∇ʢʛʝ =ͻ͹Ͳ,ͺʹ ˏ ɢ ɪɚɫɫɱɢɬɚɥɢ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ ʞܸʝʚʔЗʜ = ͹,ͺͷ ˍˏଷ. Ɍɚɤɠɟ ɢɡ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɢɥɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ: Nɝɚɪ=235 Ɇȼɬ. 

 
2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 
ȼ Ⱥɦɭɪɫɤɨɦ ɊȾɍ ɤɪɨɦɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɟɫɬɶ Ɂɟɣɫɤɚɹ Ƚɗɋ ɫ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 1330 Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɨɣ 4,910 ɦɥɪɞ. 
ɤȼɬɱ, Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2010 Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 
ɜɵɪɚɛɨɬɤɨɣ 7,100 ɦɥɪɞ. ɤȼɬɱ ɢ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 320 Ɇȼɬ ɢ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɨɣ 1,670 ɦɥɪɞ. ɤȼɬɱ. 

ɉɟɪɟɫɱɢɬɚɟɦ ɫɪɟɞɧɟɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ Ɂɟɣɫɤɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɫɭɬɨɱɧɭɸ: 
 Э˔˓.˔˖˕.Зˈˌ˔ˍ˃я = Э˔˓.ˆˑˇ.ଷ଺ହ = ͳ͵,Ͷͷ ˏˎː. ˍʑ˕ ∙ ˚.                                                      (2.12) 

 
ɉɟɪɟɫɱɢɬɚɟɦ ɫɪɟɞɧɟɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɫɭɬɨɱɧɭɸ: 
 Э˔˓.˔˖˕.ʐ˖˓ˈˌ˔ˍ˃я = Э˔˓.ˆˑˇ.͵͸ͷ = ͳͻ,Ͷͷ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɉɟɪɟɫɱɢɬɚɟɦ ɫɪɟɞɧɟɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɫɭɬɨɱɧɭɸ: 
 Э˔˓.˔˖˕.ʐ˖˓ˈˌ˔ˍ˃я = Э˔˓.ˆˑˇ.͵͸ͷ = Ͷ,ͷͺ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɋɩɟɪɜɚ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɡɢɦɧɟɝɨ ɦɟɫɹɰɚ, ɤɨɝɞɚ ɩɨɬɪɟɛɧɨɫɬɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɵɲɟ. 
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ɉɨɥɭɱɟɧɧɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ 
ɝɨɞɭ ɜɵɪɚɡɢɦ ɱɟɪɟɡ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ: 

 
          Э˔˓.˔˖˕.˒˓ = ˆܰ˃˓ ∙ ʹͶ = ʹ͵ͷ ∙ ʹͶ = ͷ͸ͶͲ ˏˎː. ˍʑ˕ ∙ ˚.                        (2.13) 

 
Ɍɚɤ ɤɚɤ ɥɸɛɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ ɜɵɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɹ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ 
Ɂɟɣɫɤɚɹ Ƚɗɋ ɩɨɤɪɵɜɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɢɤɢ ɢ ɩɨɥɭɩɢɤɢ, ɜɵɞɟɥɢɦ Э˄˃ˊ =Ͷ,ͻͻʹ ˏˎː. ˍʑ˕ ∙ ˚, ɨɫɬɚɥɶɧɨɟ Э˒ˋˍ = Ͳ,͸Ͷͺ ˏˎː. ˍʑ˕ ∙ ˚. 

ɇɚɣɞɟɦ ɛɚɡɨɜɭɸ ɦɨɳɧɨɫɬɶ: 
 ˄ܰ˃ˊ = Э˄˃ˊଶସ = ʹͲͺ ʛʑ˕.                                                                              (2.14) 

 
Ɉɬɥɨɠɢɦ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ Э˒ˋˍ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɜɧɢɡ 

ɩɪɨɜɟɞɟɦ ɥɢɧɢɸ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɝɪɚɮɢɤɨɦ ɂɄɇ. Ɉɬɨɛɪɚɡɢɦ ɩɨɥɭɱɢɜɲɭɸɫɹ 
ɦɨɳɧɨɫɬɶ ɧɚ ɝɪɚɮɢɤɟ ɩɨɱɚɫɨɜɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɨɩɪɟɞɟɥɢɦ 
ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɩɢɤɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.3. 

Ɉɩɪɟɞɟɥɢɦ ɩɢɤɨɜɭɸ ɦɨɳɧɨɫɬɶ: 
 ˒ܰˋˍ = Э˒ˋˍଵ଴ = ͸ͷ ʛʑ˕.                                                                                (2.15) 

 
ɇɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɧɚ ɡɢɦɧɢɣ ɦɟɫɹɰ: 
 ˓ܰ˃˄ˊˋˏ = ˄ܰ˃ˊ + ˒ܰˋˍ = ʹ͹͵ ʛ˅˕.                                                                (2.16) 

 
ɇɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɧɚ ɥɟɬɧɢɣ ɦɟɫɹɰ: 
 ˓ܰ˃˄ˎˈ˕ = ʹ͹͵ ʛʑ˕. 

 
2.2.5 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 
Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɟɠɢɦɵ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 

ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.5, ɚ ɬɚɤɠɟ ɪɚɛɨɬɚ ɩɨ ɪɟɠɢɦɭ 
ɭɪɨɜɧɹ ɜ ɪɚɫɱёɬɧɨɦ ɝɨɞɭ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.6. ȼ ɢɬɨɝɟ ɢɡ ɞɜɭɯ ɦɟɬɨɞɨɜ 
ɜɡɹɥɢ ɬɨɬ, ɝɞɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ.  

ɉɨ ɞɚɧɧɵɦ ɪɟɠɢɦɚɦ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ ɩɨ 
ɦɨɳɧɨɫɬɹɦ ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.7 ɭɤɚɡɚɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ 
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2.2.6 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 1% , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
8 % ɨɬ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɵɣ Ƚɗɋ, ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɐ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ 
Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ. .                                                                                (2.17) 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 ˖ܰ˔˕.ʒЭʠ = ʹ͹͸ ʛʑ˕. 
 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ.˓.ʡЭʠ + ːܰ.˓.ʡЭʠ.                                                                     (2.18) 

 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

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

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɂɟɣɫɤɨɣ Ƚɗɋ: ˓ܨ ˈˏЗ.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖˜.ʒЭʠ଺ ∙ ͳˏˈ˔ = ͳ͸͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                                         (2.19)        

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ: ˓ܨ ˈˏʐ.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖˜.ʒЭʠ଺ ∙ ͳˏˈ˔ = ʹͷͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɨɣ Ƚɗɋ: ˓ܨ ˈˏʜʐ.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖˜.ʒЭʠ଺ ∙ ͳˏˈ˔ = ͶͲ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ଵ∙𝑁˖˔˕˒˓.ʒЭʠ଺ ∙ ͳˏˈ˔ = ͳʹ͹ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɨɤ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  

max
tР

max
tР



 

20 
 

ܨ˓ ˈˏʡЭʠ = (𝑁˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + 𝑁˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ = ͳ͸Ͷͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                (2.20) 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɨɤɚɡɚɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.8. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  ܼː˄ሺܸː ˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
(ɪɢɫɭɧɨɤ 1.1); Δℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 

 ˖ܰ˔˕,˓˃˔˚ = ݇𝑁 · ʒЭʠܪ · ܳʒЭʠ,                                                                          (3.1) 
 

ɝɞɟ ݇𝑁 = 8,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱёɬɧɨɝɨ 

ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ 
ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ · √ ுʒЭʠு˓˃˔˚𝑁 ,                                                                                    (3.2) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  Qmin=Qɜɯɤ=120ɤɦ3/ɫ. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 

ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ 
Ⱥ.5. 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = Ͷ͸,͸ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Qmin=Qɫɚɧ.ɩɨɩɭɫɤ.=120 ɦ3/ɫ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = Ͷͳ,ͺ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ͵ͷ,ͻ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɭɤɚɡɚɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.9. 
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3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɵɛɢɪɚɟɬɫɹ ɬɚ ɢɥɢ ɢɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ, 

ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ܪ˒˓ˈˇ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɬɭɪɛɢɧɚ. Ⱥ ɬɚɤɠɟ 
ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ ܪ௠𝑖௡ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɝɢɞɪɨɬɭɪɛɢɧɚ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ: 
– ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ50 – ȼ; 
– ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅȾ50- ȼ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ. Ɉɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
 

         
ு೘𝑖೙ு˒˓ˈˇ = ଷହ,ଽହ଴ = Ͳ,͹͹.                                                                                         (3.3) 

 

Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɉɅ50 – ȼ,  ɉɅȾ50 – ȼ ு೘𝑖೙ு˒˓ˈˇ ൒ Ͳ,ͷ. 

Ⱦɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɧɚɩɨɪɚɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ. 

 
3.3 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɛɟɪɭɬɫɹ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ. ɉɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ50 – ȼ ɉɅȾ 50 – ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ܪ˒˓ˈˇ , ˏ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊′ଵ ௢௣௧, ˑ˄/ˏ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳଵ ௢௣௧ , ˎ/˔ 1000 1100 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 40 0,916 0,910 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫ , ˎ/˔ 1500 1650 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔௫, ሻ 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,460 0,350 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 21 16 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 𝑣ˏˑˇ 0,988 1,114 
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Ɂɚɬɟɦ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɢ ɫɬɪɨɢɬɫɹ ɪɚɛɨɱɟɟ ɩɨɥɟ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ.  

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ ) = ͳ − ሺͳ − Ͳ,ͺͺͺሻ ∙
(ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √଴,ସ଺ହ,଴଴ఱ √ ଵଶସଵ,଼ଵభబ √ ଵ,ଵସ଴,ଽ଼଼ఱ ) = Ͳ,ͻʹͷ,                                  (3.4) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ (˕˃˄ˎˋ˙˃ ͹.͵); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ߝ = Ͳ,͹ͷ). 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓/ DଵଶHN˓√HN˓η˕ηˆ̝˓ = ͻ,ͺͳ ∙ ͳ,ͷʹ ∙ ͷ,Ͳଶ ∙ Ͷͳ,ͺ ∙ √Ͷͳ,ͺ ∙ Ͳ,ͻʹͷ ∙Ͳ,ͺͺͺ = ͻͲ͵ͺͲ ˍʑ˕,                                                                                     (3.5) 
 

ɝɞɟ Qଵ˓/ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na = ଶ଻଺଴଴଴ଽ଴ଷ଼଴ = ͵,Ͳͷ,                                                                           (3.6) 

 
ɝɞɟ Nˆˠ˔˖˔˕ = ʹ͹͸ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. (ܼ௔ = Ͷሻ 
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ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = N˖˔˕Za = ଶ଻଺଴଴଴ସ = ͸ͻͲͲͲ ɤȼɬ                                                                 (3.7) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊௖ = ݊′ூ ˓ ∙ √ு˓∙∆𝐷భ = ͳͳ͸ ∙ √ସଵ,଼∙ଵ,଴ସଶହ,଴ = ͳͶͻ,ͻ,                                               (3.8) 

 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. (݊௖ = ͳͷͲሻ 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊′ூ௣ = ௡˔∙𝐷భ√ு∙∆ = ଵହ଴∙ହ,଴√ସଵ,଼∙ଵ,଴ସଶ = ͳͳ͵,͹,                                                                (3.9) 

 
ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙𝐷భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ = ଺ଽ଴଴଴ଽ,଼ଵ∙ହ,଴మ∙ସଵ,଼భ,ఱ∙଴,଼଼଼ = ͳ,Ͳ͹.                              (3.10) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ܫ ɪ 

, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ 3.10, ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ ɮɨɪɦɭɥɭ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ ɬɚɛɥɢɰɚ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ  
ɉɚɪɚɦɟɬɪ ɉɅ50 – ȼ 

D1 4,5 4,75 5 5,3 5,6 6 6,3 6,7 
ɄɉȾɬ 0,924 0,924 0,925 0,925 0,926 0,927 0,927 0,928 
N'ɚɝɪ 73,13 81,52 90,38 101,61 113,50 130,38 143,82 162,76 

Z' 3,77 3,39 3,05 2,72 2,43 2,12 1,92 1,70 
Z 4 4 4 3 3 3 2 2 

Nɚɝɪ 69,0 69,0 69,0 92,0 92,0 92,0 138,0 138,0 
∆1 1,040 1,041 1,042 1,042 1,043 1,043 1,044 1,045 

n'ɫɢɧɯ 170,0 161,1 149,9 144,5 136,4 127,7 121,6 114,4 
nɫɢɧɯ 187,5 166,7 150 150 136,4 136,4 125 115,4 
n'max 138,1 129,5 122,7 130,0 124,8 133,7 128,6 126,3 
n'ɪɚɫɱ 127,9 120,0 113,7 120,5 115,7 123,9 119,2 117,0 
n'min 121,2 113,7 107,7 114,1 109,6 117,4 112,9 110,8 

  
ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɱɤɢ ɪɚɫɯɨɞɨɜ ɢ ɄɉȾ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɧɚ 

ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɚɛɥɢɰɚ 3.3, ɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ 
ɬɚɛɥɢɰɟ 3.4. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɟɤ ɞɥɹ Ƚɍɏ ɉɅ50 – ȼ. 

D1 4,5 4,75 5 5,3 5,6 6 6,3 6,7 

Q'*η p 1,33 1,19 1,07 1,27 1,14 0,99 1,35 1,20 

Q'*η min 1,13 1,01 0,91 1,08 0,97 0,84 1,15 1,02 

Q'ɪ 851 764 689 613 549 478 433 851 

Q' min 970 870 785 698 625 545 494 970 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ. 

ɉɚɪɚɦɟɬɪ ɉɅȾ50 – ȼ 
D1 3,35 3,55 3,75 4 4,25 4,5 4,75 5 

ɄɉȾɬ 0,913 0,913 0,914 0,915 0,915 0,916 0,916 0,917 
N'ɚɝɪ 44,32 49,81 55,61 63,32 71,53 80,25 89,46 99,18 

Z' 6,23 5,54 4,96 4,36 3,86 3,44 3,09 2,78 
Z 8 6 6 6 4 4 4 3 

Nɚɝɪ 34,5 46,0 46,0 46,0 69,0 69,0 69,0 92,0 
∆1 1,058 1,058 1,059 1,060 1,061 1,061 1,062 1,062 

n'ɫɢɧɯ 224,3 211,7 200,5 188,0 177,0 167,3 158,5 150,6 
nɫɢɧɯ 230,8 214,3 200 200 187,5 166,7 166,7 166,7 
n'max 125,5 123,4 121,6 129,7 129,1 121,5 128,2 135,0 
n'ɪɚɫɱ 116,3 114,4 112,7 120,2 119,7 112,6 118,8 125,1 
n'min 110,1 108,3 106,8 113,8 113,3 106,7 112,6 118,5 

 
ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɱɤɢ ɪɚɫɯɨɞɨɜ ɢ ɄɉȾ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɧɚ 

ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɟɤ ɞɥɹ Ƚɍɏ ɉɅȾ50 – ȼ. 
D1 3,35 3,55 3,75 4 4,25 4,5 4,75 5 

Q'*η p 1,20 1,42 1,27 1,12 1,49 1,33 1,19 1,43 

Q'*η min 1,02 1,21 1,08 0,95 1,26 1,13 1,01 1,22 

Q'ɪ 1269 1130 1012 889 787 702 630 568 

Q' min 1446 1287 1153 1013 897 800 718 648 

 
ɉɨɫɥɟ ɪɚɫɱɟɬɨɜ ɱɚɫɬɨɬɵ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ Ƚɍɏ ɉɅ 50-ȼ ɢ ɉɅȾ 50-ȼ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɫɬɪɨɟɧɢɹ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ, ɨɫɬɚɥɢɫɶ ɬɚɤɢɟ 

ɜɚɪɢɚɧɬɵ ɬɭɪɛɢɧ ɤɚɤ, ɉɅ 50-ȼ (5,0 ɢ 5,6) ɢ ɉɅȾ 50-ȼ (3,75 ɢ 4,5). 
 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞɟɬɫɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ50-ȼ-500. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎ܪ − ͳ,ͷ.                                                             (3.11) 

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɬɪёɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɪɟɠɢɦɚɯ: 
1) ɉɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ܪ˓ 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɚɝɪɟɝɚɬɚ ܳʟ′ = ͳ,ͳͺ ˏଷ/˔. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 
 ܳ = ܳʟ′ ∙ ଶܦ ∙ ˓ܪ√ = ͳ,ͳͺ ∙ ͷ,Ͳଶ ∙ √Ͷͳ,ͺ = ͳͻͶ,͸ͻ ˏଷ/˔. (3.12) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ σ=0,34. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ  ܼː˄ሺܳ௔ሻ = ͻ͵ʹ,ͻͺ ˏ 
Ɉɩɪɟɞɟɥɹɬɫɹ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ 3.13: 
ௌܪ  = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎ܪ + ͳ,ͷ = ͳͲ,͵͵ − ͻ͵ʹ,ͻͺͻͲͲ −  Ͳ,͵Ͷ ∙ Ͷͳ,ͺ − ͳ = = −͸,Ͷʹ ˏ . 
 ܼ˖˔˕ = ܼʜʐ(ܳ௣) + ௦ܪ = ͻ͵ʹ,ͻͺ + ሺ−͸,Ͷʹሻ = ͻʹ͸,ͷ͹ ˏ,                         (3.13) 
 ܼ˖˔˕ = ͻ͵ʹ,ͻʹ + ሺ−͵,͵ͻሻ = ͻʹͻ,ͷ͵ ˏ. 

 
3) Ɋɚɛɨɬɚ ˃ˆ˓ˈˆ˃˕˃ ɩɪɢ ܪ௠𝑖௡ 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ܳ௠𝑖௡′ = ͳ,ͳ͵ ˏଷ/˔; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ: 
 ܳ = ܳ௠𝑖௡′ ∙ ଶܦ ∙ ௠𝑖௡ܪ√ = ͳ,ͳ͵ ∙ ͷ,Ͳଶ ∙ √͵ͷ,ͻ = ଵ଻ଶ,଻଼˔ .  
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Ɉɩɪɟɞɟɥɹɟɬɫɹ σ=0,31. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ  
 ܼː˄ሺܳ௔ሻ = ͻ͵ʹ,ͻͳ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ     = ͳͲ,͵͵ − ܼː˄ሺܳː˄ሻͻͲͲ − 𝜎ܪ − ͳ,ͷ = ͳͲ,͵͵ − ͻ͵ʹ,ͻͳͻͲͲ −  Ͳ,͵ͳ ∙ ͵ͷ,ͻ − ͳ,ͷ = 

=  − 3,34 ɦ. 
 ܼ˖˔˕ = ͻ͵ʹ,ͻͳ + ሺ−͵,͵Ͷሻ = ͻʹͻ,ͷͺ ˏ. 
 
ɂɡ ɜɫɟɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɬɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɉɪɢɱёɦ, ܪ௦ ൒ −ͺ ˏ, ɬɚɤ ɤɚɤ ɞɚɥɶɧɟɣɲɟɟ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɨɩɪɚɜɞɚɧɧɨ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
Ɍɭɪɛɢɧɚ ɉɅ50 -ȼ-500 ɉɅ50-ȼ-560 ɉɅȾ50-ȼ-375 ɉɅȾ50-ȼ-450 
Hsmin, ɦ -3,34 -4,77 -4,79 -7,16 
Hsɪ, ɦ -6,42 -8,09 -9,48 -11,43 

Hsmax, ɦ -3,39 -4,79 -5,02 -7,21 
 
  Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɬɫɹ 

ɬɭɪɛɢɧɚ ɉɅ50-ȼ-500, Ƚɍɏ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
ଵܦ (1 = ͷ,Ͳ ˏ; 
2)  ܼ ௔ = Ͷ;  
3) ݊ ௖ = ͳͷͲ ˑ˄/ˏˋː;   
௦ܪ (4 = −͸,Ͷʹ ˏ. 
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3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ – ɷɬɨ ɟɝɨ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɢ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɦɨɳɧɨɫɬɶɸ ɬɭɪɛɢɧɵ. 

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ 10% ɨɬ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ.  
Ɇɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ ܰ = ͸ͻͲͲͲ ˍʑ˕;  
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ = ͳͷͲ; 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɵɯ ɤɪɢɬɟɪɢɹɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɲɢɦ 

ɞɚɧɧɵɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɫɟɪɢɢ ɋȼ-810/160-40, ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-810/160-40. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ܵːˑˏ ɆȼȺ 78,2 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ʟːˑˏ Ɇȼɬ 70,4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɣ 
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3.6 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 
h= ʹ,ʹ͸͹ ∙ ଵܦ = ͳͳ,͵Ͷ ˏ.                                                                            (3.14) 
 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͷ,Ͳ = ͺ,͹Ͳ ˏ. (3.15) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 𝜑˔.ˍ = ʹʹͷ°. 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝐵˔˒ = ʹ,ͻʹͺ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͷ,Ͳ = ͳͶ,͸Ͷ ˏ. (3.16) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,ͺʹͺ ∙ ଵܦ = Ͷ,ͺʹͺ ∙ ͷ,Ͳ = ʹͶ,ͳͶ ˏ.  (3.17) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 𝐵ଵ = ʹ,ͻͳ͹ ∙ ଵܦ = ʹ,ͻͳ͹ ∙ ͷ,Ͳ = ͳͶ,ͷͻ ˏ.                                                 (3.18)

        
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦ˃ = ͹,͹ ˏ. 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦ˅ = ͸,͹ͷ ˏ. 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ ͷ,Ͳ = ͳ,͹ͷ ˏ. (3.19) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ˓ = 𝑁ଽ,଼ଵ∙ு𝑝∙𝜂 = ଺ଽ଴଴଴ଽ,଼ଵ∙ସଵ,଼∙଴,ଽଶହ = ͳͺʹ ˏଷ ˔⁄ ,                                                (3.20) 

 
ɝɞɟ N – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ (N = 69000 ɤȼɬ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொ𝑇∙𝜑ଷ଺଴ = ଵ଼ଶ∙ଶଶହଷ଺଴ = ͳͳͶ ˏଷ ˔⁄ .                                                                (3.21) 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ଵଵସହ,ସ = ʹͳ,Ͳͷ ˏଶ. (3.22) 

 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ ∙ ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ௔ሻݎ ∙ ܾ˅˘ − ሺ௕˅˘−௕బሻమଶ ∙ tan ͳͷ° =   ʹͳ,Ͳͷ = ͳ,͹ͷ ∙ ሺ͵,ͺͷ − ͵,͵͹ͷሻ + ሺͺ,͹ − ͵,ͺͷሻ ∙ ܾ˅˘ − ሺ௕˅˘−ଵ,଻ହሻమଶ ∙ Ͳ,ʹ͸͹. (3.23) 

 
ȼɫɟ ɜɵɱɢɫɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8, ɪɢɫɭɧɤɟ 3.1, ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.10. 
. 

Ɍɚɛɥɢɰɚ 3.8 – ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑𝑖 ɨɬ ݎ𝑖.  𝜑𝑖 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 ݎ𝑖 3,38 3,73 4,09 4,44 4,80 5,15 5,51 5,86 6,22 6,57 6,93 7,28 7,63 7,99 8,34 8,70 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ R(ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ) ɨɬ ɭɝɥɚ φ(ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ). 
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3.7 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
3.7.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
ʑܦ  = ͳͲͷ ∙ ቀ 𝑁௔௡˔ˋː˘ቁ଴,ଷହ = ͳͲͷ ∙ ቀ଺ଽ଴଴଴ଵହ଴ ቁ଴,ଷହ = ͺͻͺ ˏˏ. (3.24) 

 
Ɂɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ, ɩɨɥɭɱɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.24), ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ܦʑ = Ͳ,ͻ ˏ. 
 
3.7.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɫɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɞɲɢɩɧɢɤ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɫɹ ɫ ɬɢɩɨɦ ɩɨɞɲɢɩɧɢɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɪɚɫɱёɬ ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɢ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ радR : 

 ܴ˓˃ˇ = Ͳ,ͺ ∙ 𝑁𝑎௡೎∙𝐷భ = ͹͵,͸Ͳ ˍʜ.                                                                   (3.25) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀˒ =Ͳ,ͻʹ ˏ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑  (3.26)                                                                                     ,[ˇ˖݌]

 
ɝɞɟ hɉ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ, ɪɚɜɧɚɹ 600 ɦɦ, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ.  

Ⱦɨɩɭɫɬɢɦɨɟ [݌˖ˇ] ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ˇ˖݌  = ோ˓˃ˇௗ˅∙ℎ = ͺͺ,ͺͻ ˍʞ˃.                                                                             (3.27) 

 ͻͲ,ͷ͸ ൑ [ˇ˖݌] = Ͷͳͻ ˍʞ˃. 
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ ୡ୭ୱ 𝛼+ଶ ୡ୭ୱ ଶ𝛼 = ଻ଷ,଺଴ଵ+ଶ ୡ୭ୱ ଷ଴°+ଶ ୡ୭ୱ ଺଴° = ͳͲ͹,ͷͻ ˍʜ,                        (3.28) 

 
ɝɞɟ ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: ߙ = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴ଵଶ = ͵Ͳ, (3.29) 
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ɝɞɟ ܼ˔ˈˆˏ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɨɟ 8, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
  ݈˔ˈˆˏ = Ͳ,ͺ͹ ∙ ߨ ௗ˒௓˔ˈˆˏ = Ͳ,͵ͳͶ ˏ. (3.30) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ ൑  (3.31) .[ˇ˖݌]

 
Ⱦɨɩɭɫɬɢɦɨɟ [݌˖ˇ] ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
[ˇ˖݌]  = ͹ʹʹ,ʹ ˍʞ˃ (3.32) 
 ͷͺ͸ ˍʞ˃ ൑ ͹ʹʹ,ʹ ˍʞ˃. 
Ɍɚɤ ɤɚɤ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ, ɜɵɛɢɪɚɟɦ ɟɝɨ. 
 
3.8 ȼɵɛɨɪ Ɇɇɍ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ 
ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ. Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ.   

ɉɨ ɧɚɧɨɝɪɚɦɦɟ [ɋɉ ɓɚɜɟɥɟɜɚ] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ: Ɇɇɍ 10/1–40-12,5-2. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 10 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 10/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3 ɫ 2 
ɧɚɫɨɫɚɦɢ. 
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3.9 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ – ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɗȽɊ ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ 
ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɜɵɛɢɪɚɟɦ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ – 2ɂ – 150 – 4. 
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4 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=48,0 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɝɪɚɧɢɬ), 
ɩɪɢɫɜɨɟɧ: III. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=296 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: III . 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 32400 ɱɟɥɨɜɟɤ (ɝɨɪɨɞ Ɍɵɧɞɚ), ɱɬɨ ɛɨɥɟɟ 20000), 
ɩɪɢɫɜɨɟɧ: I. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ I ɤɥɚɫɫ. 

 
4.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʒʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ , (4.1) 

  
ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ˃, (4.2) 

  
ɝɞɟ ℎ௥௨௡ଵ% -ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, 
ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,5 ɦ. 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௪ܸଶ ∙ ݃ܮ ∙ ሺ݀ + Ͳ,ͷ ∙ ∆ℎ௦௘௧ሻ ∙ ௪ߙݏ݋ܿ , (4.3) 

  
ɝɞɟ ߙ௪ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞɭɫɵ 
(ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɤ ɨɫɢ ɩɥɨɬɢɧɵ, 0 
ɝɪɚɞ.); ௪ܸ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ܭ௪ – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݃ – ɭɫɤɨɪɟɧɢɟ 
ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ʹͷ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ʹ,ͷͷ ∙ ͳͲ−଺. 
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͶͷͲͲ ˏ. 
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Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɧɚɯɨɞɢɦ ∆ℎ௦௘௧, ɩɪɢɫɜɚɢɜɚɹ 
ɜɟɥɢɱɢɧɟ ∆ℎ௦௘௧ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ͻͺͲ,ͲͲ − ͻ͵ʹ,ͲͲʹ = ʹͶ,Ͳ ˏ. (4.4) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ: 

 ∆ℎ௦௘௧ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ʹͷଶ ∙ ͶͳͲͲͻ,ͺͳ ∙ ሺʹͶ,Ͳ + Ͳ,ͷ ∙ Ͳሻ Ͳݏ݋ܿ = Ͳ,Ͳ͵Ͳͷ ˏ. 
 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
1. ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 gLvଶ = ͻ,ͺͳ ∙ ͶͷͲͲʹͷଶ = ͹ͳ,  

  gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹͷ = ͺͶ͹͸,  

  
ɝɞɟ: t = 6 ɱ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  

2.  ɉɨ ɝɪɚɮɢɤɭ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.10 ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ 
ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥L୴మ ɢ ୥୲୴  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ୥୦̅୴మ ɢ ୥T̅୴ , ɢ ɩɨ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ȼɟɥɢɱɢɧɵ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ܏𝐋𝐯𝟐  

𝐯𝟐ܐ̅܏  
𝐓̅𝐯܏  

𝐭𝐯܏ 1,45 0,016 71  
𝐯𝟐ܐ̅܏  

𝐓̅𝐯܏  

8476 0,08 4,0 
 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅୴మ ɢ ୥T̅୴  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = Ͳ,Ͳͳ͸ ∙ vଶg = Ͳ,Ͳͳ͸ ∙ ʹͷଶͻ,ͺͳ = ͳ,Ͳʹ ˏ, (4.5) 

 T̅ = ͳ,Ͷͷ ∙ vg = ͳ,Ͷͷ ∙ ʹͷͻ,ͺͳ = ͵,͹Ͳ c.          (4.6) 
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3. ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ୢ̅̅ ̅ = gT̅ଶʹπ = ͻ,ͺͳ ∙ ͵,͹Ͳଶʹ ∙ ͵,ͳͶ = ʹͳ,͵͵ ˏ.          (4.7) 

 
4. ɍɫɥɨɜɢɟ d = ʹͲ,ͺ ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = ͳͲ,͸͸ ˏ ɜɵɩɨɥɧɟɧ 
5.Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = ͳ,Ͳʹ ∙ ʹ,Ͳͻ = ʹ,ͳ͵ ˏ, (4.8) 

  
ɝɞɟ: ki = 2,09 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ 

ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 
ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  

 h୰୳୬ଵ% = k୰k୮kୱ୮k୰a୬hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ ∙ ͳ,ͷ ∙ ʹ,ͳ͵ = Ͷ,Ͳʹ ˏ,  (4.9) 
  
ɝɞɟ kr=1 ɢ kp=0,9 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɭɤɪɟɩɥёɧɧɨɝɨ ɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ, ksp =1,5 – ɤɨɷɮɮɢɰɢɟɧɬ, krun=1,4 – 
ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ. 
 ℎ௦ = Ͷ,Ͳʹ + Ͳ,Ͳ͵Ͳͷ + Ͳ,ͷʹ = Ͷ,͸Ͳ ˏ.    (4.10) 

 
Ɍɨɝɞɚ: 
ʒʒʞߘ  = ͻͺͲ,ͲͲ + Ͷ,͸Ͳ = ͻͺͶ,͸Ͳ ˏ.       (4.11) 
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4.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɶɸ ߘʒʐʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 

ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ∆ℎ௦௘௧ + ˃. (4.12) 
ʒʐʞߘ   = ͻͺͲ,ͲͲ + ʹ,ͳ͵ + Ͳ,Ͳ͵Ͳͷ + Ͳ,ͷ = ͻͺʹ,͸͸ ˏ.  

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 

ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͻ͹ͷ,ͷͲ + ͳ,͸ ∙ Ͷ,ͷ = ͻͺʹ,͹Ͳ ˏ,  
˕˔ܪ ˈˇˆ   = Ͷ,ͷ ˏ, ߘʒʑ = ͻ͹ͷ,ͷͲ ˏ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨ 
984,60 ɦ. 
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4.2  Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 

  – ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
– ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
– ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
– ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
– ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
– ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
– ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɤɢ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

 

4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. Ɉɫɧɨɜɧɨɣ 
ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ  

 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ: 
 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ˓ = = ͳͷ͸ʹ − ͷͳ͵,ͲͲ − ଻଼ହ଴଴଴଴଴଴଴଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͷͶͶ,ͲͲ ˏଷ ˔⁄ , 

(4.13) 

  
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ.  

ˑ˔ːܪ  = ʜʞʢ − ʢʜʐ(ܳ଴,ଵ%) − ∆ℎ = ͻͺͲ,ͲͲ − ͻ͵Ͷ,ͻͲ − Ͳ,͸ͷ = ͶͶ,Ͷͷ ˏ. 
 ௠𝑖௡, ͶͶ,Ͷͷ>͵ͷ,ͻ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋܪ<ˑ˔ːܪ 

ɜɨɡɦɨɠɟɧ. 
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ܳʒʏ = ʒܰʏͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͸ͻ,ͲͲ ∙ ͳͲͲͲͻ,ͺͳ ∙ ͶͶ,Ͷͷ ∙ Ͳ,ͻʹͷ = ͳ͹ͳ,ͲͲ ˏଷ̝ . 
 ܳʒЭʠ = ܳʒʏ ∙ ሺͶ − ͳሻ = ͵ ∙ ͳ͹ͳ,ͲͲ = ͷͳ͵,ͲͲ ˏଷ̝. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙  (4.14) ,˓ݍ

  
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ.  
˓ݍ   = [ℎߥ] ∙ ℎʜʐ, (4.15) 

  
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 934,90 ɦ  
 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͻ͵Ͷ,ͻͲ − ͻ͵ʹ,ͲͲ = ʹ,ͻͲ ˏ, (4.16) 

  
ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,00 ɦ/ɫ. 
˓ݍ  = ͷ,ͲͲ ∙ ʹ,ͻͲ = ͳͶ,ͷͲ ˏଶ ˔⁄ .  

 
Ɍɨɝɞɚ 
˅ݍ  = ͳ,ʹͷ ∙ ͳͶ,ͷͲ = ͳͺ,ͳʹ ˏଶ ˔⁄ .  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = ˅ݍ˓ܳ = ͷͶͶ,ͲͲͳͺ,ͳʹ = ͵Ͳ,Ͳͳ ˏ. (4.17) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 8 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ʑܾ = ͵Ͳ,Ͳͳͺ,ͲͲ = ͵,͹ͷ ≈ Ͷ,ͲͲ. (4.18) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ = ܾ ∙ ݊ = ͺ,ͲͲ ∙ Ͷ,ͲͲ = ͵ʹ,ͲͲ ˏ. (4.19) 
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Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ʹͷ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͺ,ͲͲ + ʹ,ͲͲ = Ͷ,ͲͲ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͵ʹ,ͲͲ + ሺͶ − ͳሻ ∙ Ͷ,ͲͲ = ͶͶ,ͲͲ ˏ.           (4.20) 

 

4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓௠∙𝐵′∙√ଶ୥)ଶ ଷ⁄
, (4.21) 

  
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 
଴ଵܪ  = ቀ ହସସ,଴଴଴,ସଽ∙ଷଶ,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͵,ͻͶ ˏ.   

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ( ܳ˓݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ 𝐵 ∙ √ʹg)ଶ ଷ⁄ , (4.22) 

  
ɝɞɟ 𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). ɂɡɨɛɪɚɡɢɦ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 
Ɋɢɫɭɧɨɤ 4.2 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-

Ɉɮɢɰɟɪɨɜɚ) 
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𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ , (4.23) 

  
ɝɞɟ 0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 

  𝜎˔ˉ = ͳ − Ͳ,ʹͲ ∙ ͵,ͻͶ ∙ Ͳ,Ͷͷͺ,ͲͲ = Ͳ,ͻͷ͸,  

଴ଶܪ  = ( ͷͶͶ,ͲͲͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͷ͸ ∙ ͳ ∙ ͵ʹ,ͲͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = Ͷ,Ͳ͹ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 
ܪ  = ଴ଶܪ − ଴ଶʹgߥߙ , (4.24) 

  
ɝɞɟ 1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ.  
଴ߥ   = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺ𝐵 + ሺ݊ − ͳሻ ·  ʐሻ, (4.25)ߜ

଴ߥ   = ହସସ,଴଴ሺଽ଼଴,଴଴−ଽଷଶ,଴଴ሻሺଷଶ,଴଴+ሺସ−ଵሻ∙ସ,଴଴ሻ = Ͳ,ʹͷͺ ˏ ˔⁄ ,  

ܪ   = Ͷ,Ͳ͹ − ଵ,ଵ∙଴,ଶହ଼మଶ∙ଽ,଼ଵ = Ͷ,Ͳ͸ˏ.  

 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
˕˔ܪ  = Ͷ,ͷͲ ˏ.  
 

         Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͻͺͲ,ͲͲ − Ͷ,ͷͲ = ͻ͹ͷ,ͷͲ ˏ. (4.26) 
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4.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ.˓ = = ͳ͹ʹͷ − ͷͲ͵,ͲͲ − ͹ͺͷͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͹ͳ͹,ͲͲ ˏଷ ˔⁄ . 
 

(4.27) 

ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ. ܪ˒ˑ˅ = ʣʞʢ − ʢʜʐ(ܳ଴,଴ଵ%) − ∆ℎ = ͻͺͳ,ͲͲ − ͻ͵ͷ,ͲͲ − Ͳ,͸ͷ = Ͷͷ,͵ͷ ˏ. 

 ௠𝑖௡,Ͷͷ,͵ͷ>͵ͷ,ͻ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɩɭɫɤ ɩɚɜɨɞɤɚ ɱɟɪɟɡ Ƚɗɋܪ<ˑ˔ːܪ 
ɜɨɡɦɨɠɟɧ. ܳʒʏ = ʒܰʏͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͸ͻ,ͲͲ ∙ ͳͲͲͲͻ,ͺͳ ∙ Ͷͷ,͵ͷ ∙ Ͳ,ͻʹͷ = ͳ͸͹,͹Ͳ ˏଷ̝ .             ܳʒЭʠ = ܳʒʏ ∙ ሺͶ − ͳሻ = ͵ ∙ ͳ͸͹,͹Ͳ = ͷͲ͵,ͲͲ ˏయ̝

.                                  (4.13) 

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙𝐵∙√ଶ୥)ଶ ଷ⁄ = ቀ ଻ଵ଻,଴଴଴,ସଽ∙ଷଶ,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = Ͷ,͹Ͷˏ. 
(4.28) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ 𝐵 ∙ √ʹg)ଶ ଷ⁄ , (4.29) 

  𝜎˔ˉ = ͳ − ଴,ଶ∙ସ,଻ସ∙଴,ସହ଼,଴଴ = Ͳ,ͻͶ͹,  

  
ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 
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݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ுబభ˒ˑ˅.ு˔˕ − Ͳ,Ͳͷ ቀுబభ˒ˑ˅.ு˔˕ ቁଶ], (4.30) 

  ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ସ,଻ସସ,ହ଴ − Ͳ,Ͳͷ ∙ ቀସ,଻ସସ,ହ଴ቁଶ] = Ͳ,ͶͻͶ, 

.˅଴ଶ˒ˑܪ  = ቀ ଻ଵ଻,଴଴଴,ସଽସ∙ଵ∙଴,ଽସ଻∙ଵ∙ଷଶ,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = Ͷ,ͺͻ͵ ˏ. 

  
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼ఔబ˒ˑ˅మଶ୥ , (4.31) 

˅଴˒ˑߥ   = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻ𝛿ʐ, (4.32) 

  𝑣଴˒ˑ˅ = ଻ଵ଻,଴଴ሺଽ଼ଵ,଴଴−ଽଷଶ,଴଴ሻ∙ሺଷଶ,଴଴+ሺସ−ଵሻ∙ସ,଴଴ሻ = Ͳ,͵͵͵ ˏ ˔⁄ ,  

˅ˑ˒ܪ   = Ͷ,ͺͻ͵ − ଵ,ଵ∙଴,ଷଷଷమଶ∙ଽ,଼ଵ = Ͷ,ͺͺ͹ ˏ.  

 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 981,00 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͻ͹ͷ,ͷͲ + Ͷ,ͺͻ = ͻͺͲ,͵ͻ ˏ.      (4.33) 
 ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳ͹ʹͷ,ͲͲ ɦ3/ɫ. Ʉɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ∇ʣʞʢ = ͻͺͳ,ͲͲ ˏ.  
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ˕˔ܪ

ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.6.  

 

4.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C – C. Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ 
ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  
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Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ 𝛼∙ொˑ˔ː.˓.మ𝑔∙ሺ𝐵+∑𝛿˄ሻమయ = √ ଵ,ଵ∙ହସସ,଴଴మଽ,଼ଵ∙ሺସସ,଴଴ሻమయ = ʹ,ͷͺ ˏ. 

(4.35) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͻͺͲ,ͲͲ − ͻ͵ʹ,ͲͲ = Ͷͺ,ͲͲ ˏ. (4.36) 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = బ்ℎˍ˓ = ସ଼,଴଴ଶ,ହ଼ = ͳͺ,͸ʹ ˏ. (4.37) 

 
ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ 

ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ Ɍ బ், ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,ʹͳ ɢ Ɍ బ் `` = ͵,Ͳ. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,ʹͳ ∙ ʹ,ͷͺ = Ͳ,ͷͶ ˏ, (4.38) 
  ℎ௖̀̀ = Ɍ௖ `` ∙ ℎˍ˓ = ͵,Ͳ ∙ ʹ,ͷͺ = ͹,͹͵ ˏ. (4.39) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1562,00 (ɦ3/ɫ), hɇȻ = 2,90 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ) ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 48,0 ɦ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

 

4.2.5 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ = ͵,ͲͲ + ʹ,Ͳ = ͷ,ͲͲ ˏ, (4.40) 
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ɝɞɟ ℎː௠˄௔௫ = ͵,ͲͲ ˏ. 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
ʜʝʠߘ  = ʓʜʏߘ + ܽ = ͻ͵ʹ,ͲͲ + ͷ,ͲͲ = ͻ͵͹,ͲͲ ˏ. (4.41) 
 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͻͺͲ,ͲͲ − ͻ͵͹,ͲͲ = Ͷ͵,ͲͲ ˏ. (4.42) 
 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷ͵,ͲͲ = ʹ͸,ͳͶ ˏ/˔ , (4.43) 

  
ɝɞɟ 𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9.  

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ͳʹ,͵͸ʹ͸,ͳͶ = Ͳ,Ͷ͹ ˏ , (4.44) 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 

ݎܨ  = ுܸଶ݃ ∙ ℎு = ʹ͸,ͳͶଶͻ,ͺͳ ∙ Ͳ,Ͷ͹ = ͳͶ͹,ʹͻ. (4.45) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 

ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మ𝛼), 
(4.46) 

 
ɝɞɟ ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, 
ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵Ͳˑ; ܼ଴ = ʜʞʢߘ − ʜʐ௠௔௫ߘ = Ͷͷ,ͳͲ ˏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܮ  = Ͳ,ͻ ∙ Ͷ͵,ͲͲ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ ∙ ቌͳ + √ͳ + (Ͷͷ,ͳͲͶ͵,ͲͲ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳˑቍݏ = ͷ͹,͵ͺ ˏ. 

 
ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܮ  > ሺͲ,ͷ ÷ Ͳ,͸ሻ ∙ ܼ଴ , ͷ͹,͵ͺ > ʹͶ,Ͳ.  
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         ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɫɨɨɪɭɠɟɧɢɹ. 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
௉ܪ  = ݐ − ℎʜʐ , (4.47) 

  

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு = ͳʹ,Ͷͻ;  
      ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
௉ܪ       = ͻ,ͷͻ 
       ɐɟɧɬɪ ɹɦɵ:    
ଵܮ  = ܮ +  ଵ , (4.48)ߙ݃ݐݐ

ଵߙ݃ݐ   = ߙଶ݃ݐ√ + ଶ∙𝑔ሺ଴,ହ∙ℎ𝐻∙௖௢௦𝛼+௔−ℎʜʐሻ௏𝐻మ∙௖௢௦మ𝛼  , (4.49) 

ଵߙ݃ݐ   = ଶ͵Ͳˑ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙଴,ସ଻∙௖௢௦ଷ଴ˑ+ହ,଴଴−ଶ,ଽ଴ሻଶ଺,ଵସమ∙௖௢௦మଷ଴ˑ = Ͳ,͸ͷ, 
 

ଵܮ   = ͷ͹,͵ͺ + ͳʹ,ͶͻͲ,͸ͷ = ͹͸,ͷͻ ˏ.  

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = ʹ,ͷ · ʹ,ͷͺ + ͵,͹ · ͻ,ͷͻ = Ͷͳ,ͻ͵ ˏ.   (4.50) 
 
ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɪɚɜɧɚ 6,45 ɦ.  
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4.2.6 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɐɈ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 3,0 = ܦ ɦ. 
Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ ɜɵɲɟ ɩɨɬɨɥɤɚ 

ɝɚɥɟɪɟɢ: 
ʹ/ܦ  + ʹ,Ͳ ˏ = ͳ,ͷ + ʹ,Ͳ = ͵,ͷ ˏ.        (4.51) 
 ∇ʥʝ = ∇ˆ˃ˎ + ℎˆ˃ˎ + ͵,ͷ = ͻ͵ʹ,ͲͲ + ͵,ͷ + ͵,ͷ = ͻ͵ͻ,ͲͲ ˏ. (4.52) 
 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ: 
 ʜʑʝ = ∇ʜʞʢ + ∇ʢʛʝʹ − ∇ʥʝ = = ͻͺͲ,ͲͲ + ͻ͹Ͳ,ͺʹʹ − ͻ͵ͻ,ͲͲ = ͵͸,Ͷͳ ˏ. 

(4.53) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
.˅.˅ݍ  = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = = Ͳ,ͺ ∙ ͹,Ͳ͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵͸,Ͷͳ = ͳͷͳ,ͳ͹ ˏଷ/˔. (4.54) 

 
ɝɞɟ ߤ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8; 
       𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅ˑˇˑ˅˞˒˖˔ˍːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя,  𝜔˅ˑ = ͹,Ͳ͹ ˏଶ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ 
ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ: 

 ݊ = ܳ௖ .˅.˅ݍ  = ͷͲͶ,ͺʹͳͷͳ,ͳ͹ = ͵,͵Ͷ. (4.55) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ݊ = 4. 
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4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɚɥɟɜɪɨɥɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ m=0,67÷0,7 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ˄ߜ) + ሺʹ ÷ ͵ሻ) = ͻ͵ʹ,ͲͲ − ͵,ͲͲ = ͻʹͻ,ͲͲ, (4.56) 

  
ɝɞе ߜ˄ = Ͳ, ∇ˇː˃ = ͻ͵ʹ,ͲͲ ˏ.  
       Ɋɚɫɫɱɢɬɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ  𝐵௡ = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͷͳ,ͲͲ = ͵͸,ͲͲ ˏ.                                        (4.57) 

 

4.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ ɫɟɤɰɢɢ 
ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ 
ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ +  (4.58) ,˅ߜ
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ܾ௖ = ͺ,ͲͲ + ͸,ͲͲ = ͳͶ,ͲͲ ˏ,  
 

ɝɞɟ ܾ௖ − ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,        ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ,        ߜ˅ − ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
 

4.3.3 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4,00 ɦ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ 
ɦɟɠɞɭ ɩɚɡɚɦɢ 0,80 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 22,2 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 

4.3.4 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ 
ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 2 ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ ɢ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɜɵɩɭɫɤɨɜ. 
Ɍɚɤɠɟ ɩɪɢɦɟɧɢɦ 1 ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɜɵɩɭɫɤɨɜ 
ɨɬ ɛɟɪɟɝɚ. 

 

4.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 
ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, ɨɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɡɧɚɱɚɟɦ 
ɲɢɪɢɧɨɣ – 3,00 ɦ, ɜɵɫɨɬɨɣ – 3,50 ɦ. Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ∇932,00 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,50 ɦ, ɜɵɫɨɬɨɣ – 4,00 ɦ. Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ 
ɧɚ ɨɬɦɟɬɤɚɯ: ∇947,00 ɦ, 964,00 ɦ. 
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4.3.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = Ͷͺ,ͲͲ ∙ ͳ,ʹͷʹͷ = ʹ,ͶͲ ˏ, (4.58) 

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɜɬɨɪɨɝɨ 
ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͻͺͲ,ͲͲ − ͻ͵ʹ,ͲͲ = Ͷͺ,ͲͲ ˏ. (4.59) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3,60 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 2,40 ɦ . 
 

4.3.7 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 

ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.4. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ 𝐵 = Ͳ,ͳ ∙ ͵͸,ͲͲ = ͵,͸Ͳ ˏ, (4.60) 

  
ɝɞɟ 𝐵 – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  

Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͹,ͲͲ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ Ͷ͹,͵Ͳ ≈ ʹ͵,͹Ͳ ˏ.        (4.61) 
 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ˓ˍܬܪ∆ ∙ ௡ߛ  ,       (4.62) 
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ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˔. ː. ሻ · Ͳ,͸ = Ͷ͹,͵Ͳ ˏ – ɩɨɬɟɪ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɟ; 

 Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  γ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = Ͷ͹,͵Ͳ ∙ ͳ,ʹͷ/ͳͷ = ͵,ͻ ˏ − ͳ ˓яˇ ˙. ˊ..  
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͵,͹Ͳ ≈ ͳͳ,ͺͲ ˏ.       (4.63) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

 

4.4 Ɋɚɫɱёɬ ɮɢɥɶɬɪɚɰɢɢ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͻͺͲ,ͲͲ − ͻ͵ʹ,͹Ͳ = Ͷ͹,͵Ͳ ˏ. (4.64) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
 ு𝑎ೞு೏ = Ͳ,ͶͲ, (4.65) 

  
ɝɞɟ ܪ௔௦ = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷ͹,͵Ͳ = ͳͺ,ͻʹ ˏ. 
 

 ு೏ೝு೏ = Ͳ,ʹͲ, (4.66) 

  
ɝɞɟ ܪ௔௦ = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷ͹,͵Ͳ = ͳͺ,ͻʹ ˏ,         ܪௗ௥ = Ͳ,ʹͲ ∙ ௗܪ = Ͳ,ʹͲ ∙ Ͷ͹,͵Ͳ = ͻ,Ͷ͸ ˏ,          ܪ௧ = ͵,͹Ͳ ˏ.  
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4.5 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
4.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = = ͳͳͺͶ,͸ͷ ∙ ͺ,ͲͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͺ,ͲͲ + Ͷ,ͲͲ = ͳͺͷͻͶ,ʹ͹ ˍʜˏ. 

(4.67) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad ɢ ɪɚɜɧɚ 6,01 ɦ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = = ͳͷʹͶ,Ͳʹ ∙ Ͷ,ͲͲ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͺ,ͲͲ + Ͷ,ͲͲ = ͳͳͻ͸Ͳ,ͷͳ ˍʜˏ, 

(4.68) 

  ˆˇˈ ܻ˄ = −ͺ,Ͳ ˏ.  
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ , (4.69) 

  
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ:  
         ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺͻͺͲ,ͲͲ − ͻ͹ͷ,ͷͲ + Ͳ,ͷሻ ∙ ͺ,ͲͲ = Ͷͺ,ͲͲ ˏଶ. (4.70) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ܳˊ = ͳ͹ͻ,Ͷ͵ ˍʜ. 
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Ɋɚɫɫɱɢɬɚɟɦ ܳˊ˓ ˃˔˚: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͳ͹ͻ,Ͷ͵ͺ,ͲͲ + Ͷ,ͲͲ = ͳͶ,ͻͷ ˍʜˏ. (4.71) 

 

4.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢ 

ɇɉɍ: 
– ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷͳ,ͲͲଶʹ = ͳʹ͹ͷ͹,ͻͳ ˍʜ/ˏ , (4.72) 

  
ɝɞɟ ܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ͷͳ,ͲͲ ˏ.  

– ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͹Ͳଶʹ = ͸͹,ͳͷ ˍʜ/ˏ , (4.73) 

  
ɝɞɟ ܪː = − ʢʜʐߘ ʞʝʓߘ = ͵,͹Ͳ ˏ.   

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢ 
Ɏɉɍ: 

– ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷʹ,ͲͲଶʹ = ͳ͵ʹ͸͵,ͳʹ ˍʜ/ˏ , (4.74) 

  
ɝɞɟ ܪ˅ = ʣʞʢߘ − ʞʝʓߘ = ͷʹ,ͲͲ ˏ.  

– ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ Ɏɉɍ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸,ͲͲଶʹ = ͳ͹͸,ͷͺ ˍʜ/ˏ , (4.75) 

  
ɝɞɟ ܪː = ʢʜʐ௠௔௫ߘ  − ʞʝʓߘ = ͸,ͲͲ ˏ.  
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4.5.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
Wɮɨɫɧ = 3737,22 Ʉɧ/ɦ, Wɮɨɫɨɛ = 3634, 51 Ʉɧ/ɦ. 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ˑˏː = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ˔.˒. − ∇˒ˑˇሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͹Ͳ = ͵͸,͵Ͳ ˍʜ. (4.76) 

 ˓˅ˊ˅ˑ˔ˑ˄ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ˔.˒. − ∇˒ˑˇሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸,ͲͲ = ͷͺ,ͺ͸ ˍʜ. (4.77) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ˑ˔ː = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵͵,ʹͲ = ͳ͵Ͳ͸,͸ͻ ˍʜˏ. (4.78) 

 ˅ܹˊ˅ˑ˔ˑ˄ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͳ͸,ͲͲ = ʹͳͳͺ,ͻ͸ ˍʜˏ. (4.79) 

 

4.5.4 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = = ͳ͵ ∙ ͷ,ͲͲ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ͵ͳ,ͺͷ ˍʜˏଶ , (4.80) 

  
ɝɞɟ  ːߛ = ͳ͵  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͷ,ͲͲ ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ 
ɭɪɨɜɧɹ ɞɧɚ,            𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

  ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͷ,ͲͲ ˏ,  
         Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 

ːܧ  = ℎː∙௣ːଶ = ହ,଴଴∙ଷଵ,଼ହଶ = ͹ͻ,͸͵ ˍʜˏ
. (4.81) 
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Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
′˓ˆ݌  = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ͳ͵ ∙ ͷ,ͲͲ ∙ ଶ݃ݐ (Ͷͷ − ͵͸,ͷʹ ) − ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ (Ͷͷ − ͵͸,ͷʹ ) = = ͻʹ,Ͳ͹ ˍʜˏଶ ,  

(4.82) 

  
ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, 42,5 ɤɇ/ɦ2;  

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ,ͷ − ሺͳ − Ͳ,͵Ͳሻ ∙ ͳͲ = ͳͺ,ͷ ˍʜˏଷ ,  (4.83) 

  
ɝɞɟ   ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɪɚɜɧɵɣ 25,5 ɤɇ/ɦ3;  ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, 0,30;  ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 10 ɤɇ/ɦ3 

 

Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ: 

"˓ˆ݌   = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =        = ሺͳ͵ ∙ ͷ,ͲͲ + ͳͺ,ͷͲ ∙ ͵,ͲͲሻ ∙ ଶ݃ݐ (Ͷͷ − ͵͸,ͷʹ ) − −ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ =ʹͳͻ,ͺͲ ˍʜˏమ, 

(4.84) 

  
ɝɞɟ ℎˆ˓ – ɬɨɥɳɢɧɚ ɝɪɭɧɬɚ, 3,00 ɦ.    

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ: 
˅˃ܧ  = ′˓ˆ݌ + ʹ"˓ˆ݌ ∙ ℎˆ˓ = ͻʹ,Ͳ͹ + ʹͳͻ,ͺͲʹ ∙ ͵ = Ͷ͸͹,ͺͲ ˍʜˏ . (4.85) 

 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ʟ′˒ː = Ͳ (4.86) 
  ʟ′′˒ː = ߛ̂] ˓˅́ ˅ ∙ ℎˆ˓] ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ʹ ቁ + ʹʠ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ʹ ቁ = = [ሺͳͺ,ͷ ∙ ͵ሻ]݃ݐଶ (Ͷͷ + ͵͸,ͷʹ ) + ʹ ∙ Ͷʹ,ͷ ∙ ݃ݐ (Ͷͷ + ͵͸,ͷʹ ) = = ͵ͺ͸,ʹͷ ˍʜ/ˏଶ. 

(4.87) 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ ɞɥɢɧɵ ɩɥɨɬɢɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 

˒ܧ  = ሺʟ′˒ː + ʟ′′˒ːሻʹ ∙ ℎˆ˓ = Ͳ + ͵ͺ͸,ʹͷʹ ∙ ͵ = ͷ͹ͻ,͵͹ ˍʜˏ. (4.88) 

 

4.5.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɥɭɱɚɹɯ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ.Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 
 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͲͶଶʹͳ,͵͵ = Ͳ,͸ͳ ˏ. (4.89) 

  ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͲͶ ∙ (ʹͳ,͵͵͵,ͳͶ + Ͳ,͸ͳ ʹ )  =   ͹Ͳ,ͻͻ ˍʜˏ. 
(4.90) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  

 𝑦௖ = ߨߣʹ̅ − ͵ͅ ℎଵ% = ʹͳ,͵͵͸,ʹͺ − ͵ͅ ∙ ʹ,ͲͶ = ʹ,͸Ͳ ˏ. (4.91) 

 
Ɉɫɨɛɵɣ ɫɥɭɱɚɣ: 

 ℎ𝟎 = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ͳ,͵ʹଶͳͷ,ͲͲ = Ͳ,͵͹ ˏ. (4.92) 

  ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,͵ʹ ∙ (ͳͷ,ͲͲ͵,ͳͶ + Ͳ,͵͹ ʹ )  =   ͵͵,Ͳ͵ ˍʜˏ. 
 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
 

(4.93) 

𝑦௖ = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͳͷ,ͲͲ͸,ʹͺ − ͵ͅ ∙ ͳ,͵ʹ = ͳ,ͻͲ ˏ. (4.94) 
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4.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 5.1, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.11. 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ʹ͵ͻͻ͸,ͷͺ͵͸,ͲͲ + ͸ ∙ ͶͶͶʹͳ,͸ʹ͵͸,ͲͲଶ = −Ͷ͸Ͳ,ͻʹ ˍʜ/ˏଶ, 

(4.95) 

  
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 

  𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = = −ͻ,ͺͳ ∙ ͷͳ,ͲͲ = −ͷͲͲ,͵ͳ ˍʜˏଶ ,   (4.96) 

  
ɝɞɟ ߛ௪ = ͻ,ͺͳ кН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ,  ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͷͳ,ͲͲ ˏ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤߙ ଵ, ɝɞɟߙ
ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ; (4.97) 

  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −Ͷ͸Ͳ,ͻʹ ˍʜ/ˏଶ; (4.98) 
  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͷͳ,ͲͲ = −ͷͲͲ,͵ͳ ˍʜ/ˏଶ. (4.99) 
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2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = = − ʹ͵ͻͻ͸,ͷͺ͵͸,ͲͲ − ͸ ∙ ͶͶͶʹͳ,͸ʹ͵͸,ͲͲଶ = −ͺ͹ʹ,ʹ͵ ˍʜˏଶ . 

(4.100) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͺ͹ʹ,ʹ͵ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͵,͹Ͳ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −ͷͶͶ,ͺͺ ˍʜ/ˏଶ , (4.101) 

  
ɝɞɟ ݉௧ = tan ௗ௧ܪ  .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͵,͹Ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͻ,ͺͳ ∙ ͵,͹Ͳ − ͺ͹ʹ,ʹ͵ሻ ∙ Ͳ,͹ͺ= ͸ͷʹ,Ͳ͵ˍʜˏଶ . (4.102) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͺ͹ʹ,ʹ͵ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͵,͹Ͳ ∙ Ͳ,͹ͺଶ = −ͳ͵ͺͲ,ͺͳ ˍʜˏଶ . (4.103) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͵,͹Ͳ = −͵͸,͵Ͳ ˍʜˏଶ . (4.104) 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɨɛɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ Ɉɫɨɛɵɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -460,92 -872,23 -394,73 -898,99 𝜎௫ -500,31 -544,88 -510,12 -570,00 𝜏௫௬ 0 652,03 0 655,30 𝜎ଵ -460,92 -36,30 -394,73 -58,86 𝜎ଷ -500,31 -1380,81 -510,12 -1410,13 
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4.7 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (4.105) 

  
ɝɞɟ 1,25 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; ݈ܿߛ– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 1,0 =݈ܿߛ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 0,9 =݈ܿߛ – ɞɥɹ 
ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 

σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ 
ȼ10; ݀ܿߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 0,9=݀ܿߛ – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ; 1,0 = ݀ܿߛ – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ.   

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 
 ͳ,ʹͷ ∙ ͳ ∙ |−ͳ͵ͺͲ,ͺͳ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ,                                                  (4.106) 
  ͳ͹ʹ͸,Ͳͳ ˍʞ˃ ൑ ͸͹ͷͲ ˍʞ˃.   

 
Ɉɫɨɛɵɣ ɫɥɭɱɚɣ: 
 ͳ,ʹͷ ∙ ͳ ∙ |−ͳͶͳͲ,ͳ͵| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ,                                                 (4.107) 
  ͳ͹͸ʹ,͸͸ ˍʞ˃ ൑ ͸͹ͷͲ ˍʞ˃.  

 
Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ (4.108) 
 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 

 −Ͷ͸Ͳ,ͻʹ ˍʞ˃ < Ͳ. (4.109) 
  

ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ «+». 
Ɉɫɨɛɵɣ ɫɥɭɱɚɣ: 
 −͵ͻͶ,͹͵ ˍʞ˃ < Ͳ. (4.110) 
 
2) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨. (4.111)ܪ
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Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 
 Ͷ͸Ͳ,ͻʹ ˍʞ˃ ൒ ͳʹ͹,ͷͲ ˍʞ˃.  

 
Ɉɫɨɛɵɣ ɫɥɭɱɚɣ: 

 ͵ͻͶ,͹͵ ˍʞ˃ ൒ ͳ͵Ͳ,ͲͲ ˍʞ˃.  
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
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4.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

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

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒ ௡ߛ . (4.108) 

  ܴˑ˔ː = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ˑ˔ː − ˗ܹˑ˔ː + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 + ߛ̝ ∙ ˒ܧ = = ሺͳ͹͸͸Ͷ,ͷͷ + ͳͳ͵͸ʹ,Ͷͺ − ͳ͵Ͳ͸,͸ͻ − ͵͹͵͹,ʹʹ + ͳ͵,Ͷ͸ሻ ∙ Ͳ,͹ + +Ͷʹ,ͷ ∙ ͵͸,ͲͲ + Ͳ,͹ ∙ Ͷ͸͵,ͷͲ = ͳͺ͸ͷʹ,Ͳ͸ ˍʜ/ˏ . (4.109) 

  ܴˑ˔ˑ˄ = ˎ˒ܩ) + ʐܩ − ˅ܹˊ˅ˑ˔ˑ˄ − ˗ܹˑ˔ˑ˄ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 + ߛ̝ ∙ ˒ܧ = = ሺͳ͹͸͸Ͷ,ͷͷ + ͳͳ͵͸ʹ,Ͷͺ − ʹͳͳͺ,ͻ͸ − ͵͸͵Ͷ,ͷͳ + ͳ͵,Ͷ͸ሻ ∙ Ͳ,͹ + +Ͷʹ,ͷ ∙ ͵͸,ͲͲ + Ͳ,͹ ∙ Ͷ͸͵,ͷͲ = ͳͺͳͷͷ,͵͹ ˍʜ/ˏ , (4.110) 

  
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͹ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ) ܿ = Ͷʹ,ͷ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = 𝐵˒ ∙ ͳ = ͵͸,ͲͲ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ˑܨ ˔ː = ܶ˅ ˑ˔ː − ܶː ˑ˔ː + ܹ˅ ˑˎːˑ˔ː + ːܧ + ˃ܧ = = ͳʹ͹ͷ͹,ͻͳ − ͸͹,ͳͷ + ͹Ͳ,ͻͻ + ͻͷ,ͷͷ + ͷ͸ͳ,͵͹ = = ͳ͵Ͷͳͺ,͸͸ ˍʜ/ˏ. 

(4.111) 

  ˑܨ ˔ˑ˄ = ܶ˅ ˑ˔ˑ˄ − ܶː ˑ˔ˑ˄ + ˅ܹˑˎːˑ˔ˑ˄ + ːܧ + ˃ܧ = = ͳ͵ʹ͸͵,ͳʹ − ͳ͹͸,ͷͺ + ͹Ͳ,ͻͻ + ͻͷ,ͷͷ + ͷ͸ͳ,͵͹ = = ͳ͵͹͹͸,Ͷͻ ˍʜ/ˏ. 

(4.112) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ: 
 ͳͺ͸ͷʹ,Ͳ͸ ∙ Ͳ,ͻͷͳ͵Ͷͳͺ,͸͸ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ.  

  ͳ,͵ʹ ൒ ͳ,ʹͷ.  
 
Ɉɫɨɛɵɣ ɫɥɭɱɚɣ: 
 ͳͺͳͷͷ,͵͹ ∙ Ͳ,ͻͷͳ͵͹͹͸,Ͷͻ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ,  
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  ͳ,ʹͷ ൒ ͳ,ʹͷ.  
 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 
5.1 Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

 

Ȼɨɥɟɟ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɨɫɨɛɟɧɧɨ ɩɨɞɝɨɬɨɜɤɢ ɨɫɧɨɜɚɧɢɹ ɜ ɫɭɯɨɦ ɤɨɬɥɨɜɚɧɟ. 
ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɭɯɨɣ ɤɨɬɥɨɜɚɧ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɝɨɪɨɞɢɬɶ ɭɱɚɫɬɨɤ ɪɟɤɢ ɢɥɢ ɜɫɸ 
ɪɟɤɭ, ɩɪɨɩɭɫɤɚɹ ɪɚɫɯɨɞɵ ɪɟɤɢ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɧɧɨɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɪɭɫɥɨ (ɫɬɪɨɢɬɟɥɶɧɵɣ ɤɚɧɚɥ, ɬɭɧɧɟɥɶ, ɬɪɭɛɨɩɪɨɜɨɞ ɢ ɬ.ɩ.).  

 ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɢɦ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɫɨ ɫɬɟɫɧɟɧɢɟɦ ɪɭɫɥɚ, ɬɨ ɟɫɬɶ 
ɜ ɞɜɟ ɨɱɟɪɟɞɢ: ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɩɭɫɤ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ, ɜɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ ɩɪɨɩɭɫɤɚɟɦ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɫɯɨɞɵ ɪɟɤɢ ɱɟɪɟɡ ɭɠɟ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɩɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
(ɜɨɞɨɫɛɪɨɫ, ɡɞɚɧɢɟ Ƚɗɋ, ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ, «ɝɪɟɛɟɧɤɭ» ɢ ɬ.ɞ.). 

ȼɵɝɨɪɚɠɢɜɚɧɢɟ ɱɚɫɬɢ ɪɟɤɢ – ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɨɜ I 
ɨɱɟɪɟɞɢ ɢ II ɨɱɟɪɟɞɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ –
ɩɟɪɟɦɵɱɟɤ.  

Ʉɥɚɫɫ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚɡɧɚɱɟɧ IV ɤɥɚɫɫ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 
58.13330 ɩ. 8.32. Ʉɥɚɫɫɭ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ IV ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɫɧɨɜɧɨɣ 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (Qɫɬɪ) ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 10% c ɭɱɟɬɨɦ 
ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ.  

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɪɟɤɟ ɨɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ 
ɜ ɪɟɤɟ ɍȼ (ɩɪɢ Q ɋɬɪ.)= 934,30 ɦ . 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ. 
ɋɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.1 (ɧɚ ɫɯɟɦɟ ɩɪɢɧɹɬ Qɫɬɪ= Q 10%) 
ɇɟɨɛɯɨɞɢɦɚɹ ɜɟɥɢɱɢɧɚ ɫɬɟɫɧɟɧɢɹ ɪɭɫɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɦɟɪɚɦɢ 

ɜɨɡɜɨɞɢɦɵɯ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɡɦɟɪɚɦɢ ɩɟɪɟɦɵɱɟɤ ɢ 
ɞɨɩɭɫɬɢɦɵɦɢ ɧɟ ɪɚɡɦɵɜɚɸɳɢɦɢ ɫɤɨɪɨɫɬɹɦɢ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ ɱɟɪɟɡ 
ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ Vɫɠ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܸ̝ˉ = ொ˔˕˓𝜔˔ˉ  = ହଷହଵ଻ଶ,ହ = ͵,ͳͲ ˏ/˔,                                                                        (5.1) 

 
ɝɞɟ    𝜔˔ˉ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɝɨ ɪɭɫɥɚ. ɉɪɢ ɷɬɨɦ 𝜔˔ˉ ɪɚɜɟɧ: 

 𝜔˔ˉ= Bɫɠ∙hɫɠ= 75∙ 2,30= 172,5ɦ2 .                                                               (5.2) 
 
ɋɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɞɥɹ ɪɭɫɟɥ ɢɡ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ J=45–  60%, 

ɞɥɹ ɪɭɫɟɥ ɢɡ ɧɟɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ - J =35–  45%.  ɉɪɢ ɷɬɨɦ ȼɋɀ ɪɚɜɟɧ: 
 
Bɫɠ= J∙B0= 0,5∙150=75 ɦ,                                                                              (5.3) 
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ɝɞɟ B0, ɦ – ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɪɟɡɭ ɫɬɜɨɪɚ 
Ƚɗɋ ɧɚ ɭɪɨɜɧɟ ɍȼ (ɩɪɢ ܳ˔˕˓ሻ. hɫɠ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
hɫɠ = ɍȼQɫɬɪ - ∇ȾɇȺ= 934,30 – 932=2,30 ɦ.                                            (5.4) 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
ȿɫɥɢ ܸ̝ˉ < Vˇˑ˒, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 
ȿɫɥɢ ܸ̝ˉ ൒ Vˇˑ˒, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɦɵɜ ɪɭɫɥɚ. 
3,10 ˏ/˔ < ʹʹ ˏ/˔, ɞɨɩɭɫɬɢɦɚɹ ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɚɧɢɬɚ, 

ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ.  
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɟɪɟɦɵɱɟɤ. 
Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɪɯɨɜɨɣ (ȼɉ), ɩɪɨɞɨɥɶɧɨɣ (ɉɉ) ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɇɉ).  
ɉɪɢ ɫɠɚɬɢɢ ɪɭɫɥɚ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɨɛɪɚɡɭɟɬɫɹ ɩɨɞɩɨɪ, ɚ ɦɟɠɞɭ 

ȼɉ ɢ ɇɉ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɟɩɚɞ Z, ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܼ˓˃˔˚ = V˔మ̄ଶ𝜑మ𝑔 − Vబమଶ𝑔 =  ଷ,ଵ˔ˉమଶ𝜑మ𝑔 − ଵ,଺బమଶ𝑔 = Ͳ,͹͸ͷ − Ͳ,ͳ͵ = Ͳ,͸͵Ͷ ˏ,                    (5.5) 

 
ɝɞɟ    𝜑 =  Ͳ,ͺ–0,85 ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; 

g = 9,81 ɦ/ɫ2 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; ଴ܸ − ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ଴ܸ = ொ˔˕˓𝜔బ = ହଷହଷସହ = ͳ,͸ ˏ/˔.                                                                              (5.6) 

 𝜔଴ – ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 𝜔଴ = 𝐵଴ ∙ ሺℎ଴ + ܼ˒˓ˋːሻ =  ͳͷͲ ∗ ʹ,͵ = ͵Ͷͷɦ2,                                          (5.7) 
 

ɝɞɟ    ℎ଴= ɍȼQɫɬɪ - ∇ȾɇȺ= 934,30 – 932=2,30 ɦ .                                              (5.8) 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɦ ɜ ɬɚɛɥɢɰɟ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ, ɪɟɡɭɥɶɬɚɬ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 

ɬɚɛɥɢɰɚ Ⱥ.12, ɪɢɫɭɧɨɤ Ⱥ.8. 
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ: 
 ∇ȽȼɉIɨɱ = ɍȼQɫɬɪ+ Zɪɚɫɱ + d= 934.30+0,665+6,42= 941,38ɦ,                      (5.9) 
 

ɝɞɟ d = hː + ∆h + ߙ = Ͷ,Ͳʹ + Ͳ,ͲͲͲͶ + ʹ,Ͷ = ͸,Ͷʹ ɦ.                                      (5.10) ߙ = ɡɚɩɚɫ 0,4- 0,5 ɦ. 
ȼɟɥɢɱɢɧɭ d ɢ ߙ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɧɚ 2,0 ɦ ɩɪɢ ɧɚɥɢɱɢɢ ɥɟɞɨɯɨɞɚ ɧɚ 

ɪɟɤɟ.  
ȼɟɥɢɱɢɧɭ d ɢ ߙ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɨɬ 

ɩɪɨɦɟɪɡɚɧɢɹ (ɧɚ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ). 
Ɂɧɚɱɢɬ ߙ = ʹ,Ͷ ˏ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ: 
 ∇ȽɇɉIɨɱ = ɍȼQɫɬɪ+ 939,2 =934,30+2,4+2+0,5 = ߙɦ.                             (5.11) 
 
ɉɨ ɝɟɧɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ, ɜɟɪɯɨɜɨɣ Lɜ = 75 ɦ, 

ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ Lɩ  = 80 ɦ, ɧɢɡɨɜɨɣ Lɧ  = 75 ɦ. Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɩɭɫɤ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ II ɨɱɟɪɟɞɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡ 
ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ: 

 ݊௠𝑖௡ = ொ˔˕˓௏̌ ˑ˒ ∙ℎ˓∙௟  = ହଷହଶଶ∙ଶ,ଷ∙ଷ  =  3,52 ˑ ˕˅ˈ˓˔˕ˋˌ,                                                  (5.12) 

 
ɝɞɟ Vɞɨɩ = 22 ɦ/ɫɟɤ - ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɝɪɭɧɬɨɜ ɪɭɫɥɚ ɪɟɤɢ, 
ɝɪɚɧɢɬ, ɫ ɭɫɥɨɜɢɟɦ ɬɨɝɨ, ɱɬɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɨɬɛɪɨɫɚ ɫɬɪɭɢ   ℎ˓ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚ ɩɨɪɨɝɟ ɛɵɫɬɪɨɬɨɤɚ ɢɥɢ ɜ ɪɭɫɥɟ ɪɟɤɢ ɦ; ݈ − ˛ˋ˓ˋː˃ ˇˑːːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя, ˏ. = ͵ ˏ .  

ɒɢɪɢɧɭ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ 
ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ (∇ɉȾɈ) 
Ɉɬɦɟɬɤɚ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɩɭɫɤɚ 

ɪɚɫɯɨɞɨɜ ɜ ɦɨɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɫɯɨɞɚɯ 
ɪɚɜɧɵɯ ɪɚɫɯɨɞɚɦ ɩɟɪɟɤɪɵɬɢɹ (Qɩɟɪ) –ɬɨ ɟɫɬɶ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. ȼɪɟɦɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ ɨɛɵɱɧɨ ɜɵɛɢɪɚɟɬɫɹ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ: ɡɢɦɧɟɣ ɢɥɢ 
ɨɫɟɧɧɟɣ (ɱɚɳɟ). Ɋɚɫɯɨɞɵ ɩɟɪɟɤɪɵɬɢɹ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɝɢɞɪɨɝɪɚɮɭ.  

 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɨɛɵɱɧɨ ɞɨɫɬɚɬɨɱɧɨ ɨɞɧɨɝɨ, ɚ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ 
ɧɚɡɧɚɱɚɸɬ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɜɨɞɨɫɛɪɨɫɚ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɨɥɠɧɵ 
ɜɩɢɫɵɜɚɬɶɫɹ ɜ ɫɟɱɟɧɢɟ ɫɨɨɪɭɠɟɧɢɹ).   

Ɉɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ (ɍɇȻ(Qɩɟɪ)): 
 ∇ɍȼȻ(Qɩɟɪ) =∇ɍɇȻ (Qɩɟɪ) +Zmax = 932,70+2 = 934,70 ɦ,                    (5.13)   
        ˆˇˈ ∇ɍɇȻ (Qɩɟɪ) – ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɩɪɢ ɪɚɫɯɨɞɟ ɩɟɪɟɤɪɵɬɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɢɥɢ ɩɨ ɬɚɛɥɢɰɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ (ɞɥɹ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ ɪɚɫɯɨɞɨɜ ɭɪɨɜɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ). 

Zmax– ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ, ɨɛɵɱɧɨ ɛɵɜɚɟɬ 1 ɢɥɢ 
2 ɦ (ɭɬɨɱɧɹɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ).   

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɇɩ: 
˒ܪ  = ቀ ொ˒ˈ˓௠∙௕∙√ଶ𝑔ቁଶ ଷ⁄ = ቀ ଵଶ଴଴,ଽ∙ଵଶ∙√ଶ∙ଽ,଼ቁଶ ଷ⁄ =  ͳ,ͺͶ ˏ,                                          (5.14)   

                                                               
ɝɞɟ   b =n∙ l =4∙3= 12 – ɲɢɪɢɧɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
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n – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ = 4 ɲɬ, 
l – ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦ = 3ɦ, 
m – Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ, ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ 0,3-

0,35. 
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 ∇ɉȾɈ = ∇ɍȼȻ(Qɩɟɪ) - ܪ˒, = ͻ͵Ͷ,͹Ͳ − ͳ,ͺͶ = ͻ͵ʹ,ͺ͸  ɦ.                       (5.15)  
         
ɇɚɡɧɚɱɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢɡ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɫ ɭɱɟɬɨɦ ɨɬɦɟɬɤɢ ɞɧɚ ɪɟɤɢ ɢ ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɨɣ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ Qɫɬɪ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɮɨɪɦɭɥ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɨɩɭɫɤɚ 

ɪɚɫɯɨɞɨɜ: ɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɢɥɢ ɧɟɡɚɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ. 
ȼɨɞɨɫɥɢɜ ɫɱɢɬɚɟɬɫɹ ɡɚɬɨɩɥɟɧɧɵɦ, ɟɫɥɢ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɞɨɧɧɨɝɨ (∇ɜɟɪɯɚ ȾɈ) 

ɨɬɜɟɪɫɬɢɹ ɦɟɧɶɲɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ (∇ɍɇȻ (Qɫɬɪ), ɬɨ ɟɫɬɶ ɡɚ ɜɨɞɨɫɥɢɜɨɦ.   
ȿɫɥɢ ∇ɜɟɪɯɚ ȾɈ<∇ɍɇȻ (Qɫɬɪ) – ɡɚɬɨɩɥɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ . 
ȿɫɥɢ ∇ɜɟɪɯɚ ȾɈ ≥∇ɍɇȻ (Qɫɬɪ) – ɧɟɡɚɬɨɩɥɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ.  
939,00= 932,86+6,14 ɦ  ≥ 934,30 – ɧɟ ɡɚɬɨɩɥɟɧɧɨɟ ɨɬɜɟɪɫɬɢɟ. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɩɨɪ: 
ˑ˅ܪ  =  ொ˔˕˓మఓమ∙𝜔˅ˑమ∙ଶ𝑔 = ହଷହమ଴,଻଼మ∙଻ସమ∙ଶ∙ଽ,଼ଵ = Ͷ ˏ,                                                      (5.16)  

         
ɝɞɟ 𝜔˅ˑ = ܾ ∙ ℎˑ˕˅ ∙ ݊ = ͵ ∙ ͸,ͳͶ ∙ Ͷ = ͹Ͷ   ˏଶ .                                                   (5.17)   

       Ɋɚɡɦɟɪɵ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, 4 ɨɬɜɟɪɫɬɢɹ, 
ɲɢɪɢɧɨɣ 3 ɦɟɬɪɚ ɤɚɠɞɵɣ, ɲɢɪɢɧɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɨɜɩɚɞɚɟɬ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɩɟɪɢɨɞɨɦ.      

Ɋɚɫɫɱɢɬɚɟɦ ߤ: 
ߤ  = ଵଵ+క˅˘+మ𝑔𝐿𝐶మ𝑅 = ଵଵ+଴,ଶ+మ∙వ,ఴభ∙యలఴళ,ఴమ∙భ,మ = Ͳ,͹ͺ,                                                           (5.18)    

       
ɝɞɟ    ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɒɟɡɢ:  ɋ= 87,8     

 n – ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ: ɞɥɹ ɛɟɬɨɧɚ=0,012-0,013; 
 y – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɨ ɭɩɪɨɳɟɧɧɨɣ ɮɨɪɦɭɥɟ, ɞɥɹ R>1,0 ɦ: 
 𝑦 = ͳ,͵ ∙ √݊ = ͳ,͵ ∙ √Ͳ,Ͳͳ͵ = Ͳ,ͳͶͺ ,                                                         (5.19)  
         

ɝɞɟ R – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ. 
Ⱦɥɹ ɧɟɡɚɬɨɩɥɟɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:  
 ܴ = ௪௫ = ௕∙ℎ௕+ଶℎ = ଷ∙଺,ଵସ ଷ +ଶ∙଺,ଵସ = ͳ,ʹ ˏ,                                                                (5.20)         
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ɝɞɟ ܮ – ɞɥɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, = 36 ɦ. 
Ɂɧɚɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɛɨɥɶɲɢɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ, ɥɢɛɨ ɨɬɤɚɡɵɜɚɬɶɫɹ ɨɬ 
ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ «ɝɪɟɛɟɧɤɭ». 

Ɋɚɫɫɱɢɬɚɟɦ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɚɯ: 
 ∇ʢʑʐ(Q˔˕˓) = ∇ʞʓʝ + ʜ˅ˑ + Ͳ,ͷ ∙ ℎ˅ˑ =  ͻ͵ʹ,ͺ͸  +4,0 +0,5∙6,14 = 
= 939,93.                (5.21) 
          
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ: 
 ∇ȽȼɉIIɨɱ= ∇ɍȼȻ(Q˔˕˓) + d = 939,93 + 6,42= 946,4 ɦ.                             (5.22)  
         
Ɋɚɫɫɱɢɬɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ: 
 ∇ȽɇɉIIɨɱ= ∇ɍɇȻ(Q˔˕˓) + 2,4= 934,30+2,4+2+0,5 = 939,20 ɦ.          (5.23)     
      
ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ II ɨɱɟɪɟɞɢ, ɜɟɪɯɨɜɨɣ Lɜ = 75 ɦ,  

ɧɢɡɨɜɨɣ Lɧ  = 75 ɦ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɫɩɨɥɶɡɭɟɦ ɛɟɬɨɧɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ .  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɢ ɩɪɢ «ɩɨɫɚɞɤɟ ɫɬɚɧɰɢɢ ɧɚ 0». 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɨɥɨɝɢɸ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
ɉɪɨɢɡɜɨɞɢɦ ɨɬɫɵɩɤɭ ɝɪɭɧɬɚ ɜ ɜɨɞɭ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɫɤɚɜɚɬɨɪɚ ɗɄȽ 5Ⱥ, 

ɪɚɫɰɟɧɤɭ ɩɪɢɦɟɧɹɟɦ 36-02-004-02. 
ȼɨɞɨɨɬɥɢɜ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ:  

– Ɉɬɤɚɱɤɚ ɤɨɬɥɨɜɚɧɚ  
– ȼɨɞɨɩɨɧɢɠɟɧɢɟ ɜ ɤɨɬɥɨɜɚɧɟ 
Ɉɬɤɚɱɤɚ ɤɨɬɥɨɜɚɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ, ɨɬɤɚɱɤɚ 

ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɨɞɵ. Ɉɬɤɚɱɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɰɟɧɬɪɨɛɟɠɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
ɛɟɪɟɝɭ, ɛɪɨɜɤɟ, ɩɨɧɬɨɧɚɯ. ɉɥɚɧɢɪɭɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɚɫɨɫɨɜ: ɨɫɧɨɜɧɨɣ ɢ 
ɪɟɡɟɪɜɧɵɣ, ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɜɥɢɹɟɬ ɧɚ ɜɪɟɦɹ ɨɬɤɚɱɤɢ.   

Ɉɛɴɟɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɚɱɚɬɶ ɪɚɜɟɧ 2-3 ɨɛɴɟɦɚɦ ɤɨɬɥɨɜɚɧɚ. 
ɉɥɨɳɚɞɶ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɚɜɬɨɤɚɞ SIɨɱ= 6000ɦ2 

Ɉɛɴɟɦ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
V= S·h=6000·2,30 ·2= 27600 ɦ3 .                                                              (5.24) 
 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɧɚɫɨɫ Lowara 111\22A ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
111 ɦ3 ɜ ɱɚɫ 2 ɲɬ.  

Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ: 
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Ɍ=
𝑉భభభమଶସ = 

మళలబబభభభమଶସ =5,18 ɫɭɬ.                                                                             (5.25) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ 
 

J=
ℎ்
 = ଶ,ଷହ,ଵ଼ = 0,44, ɱɬɨ ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɨɣ.                                              (5.26) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ / ɩɨɫɥɟɞɭɸɳɟɦ 

ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ  – 0,5 – 0,8ɦ/ɫɭɬ / 1 – 1,5 ɦ/ɫɭɬ. 
ȼɨɞɨɩɨɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɦ ɫɩɨɫɨɛɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ. Ⱦɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨ ɩɟɪɢɦɟɬɪɭ ɭɫɬɪɨɢɦ ɜɨɞɨɫɛɨɪɧɵɟ 
ɤɚɧɚɜɤɢ ɫɟɱɟɧɢɟɦ 2ɯ2ɦ ɢ ɡɭɦɩɮɵ-ɩɪɢɹɦɤɢ – ɟɳɟ ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ, ɱɟɦ ɤɚɧɚɜɤɢ. 
Ɉɬɤɚɱɤɚ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɩɪɢɹɦɤɨɜ ɡɚ ɩɪɟɞɟɥɵ ɤɨɬɥɨɜɚɧɚ ɩɨ ɬɪɭɛɚɦ. 
ɇɚɫɨɫɵ ɗɐȼ10 ɪɚɫɩɨɥɚɝɚɸɬ ɜɨ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɩɨɪɨɞ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ. Ƚɪɚɧɢɬ ɨɬɧɨɫɹɬɫɹ ɤ 
ɬɪɭɞɧɨɛɭɪɢɦɵɦ, ɤɥɚɫɫ ɩɚɪɨɞ ɉȻ10. 

ȼɵɛɢɪɚɟɦ ɛɭɪɨɜɨɣ ɫɬɚɧɨɤ ɋȻɒ-250ɆɇȺ-32 ɫ ɬɟɯɧɨɥɨɝɢɱɧɨɣ ɫɤɨɪɨɫɬɶɸ 
ɛɭɪɟɧɢɹ 11- ɦ/ɱ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ. 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɦɟɬɪɵ/ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 ʞ˄.˔ˏ = ʡ˔ˏʡˑ+ʡ˅ ∙ ʙˋ.˄ = ଼∗଴,଼଴,ଽ+଴,ଵ଼ = ͷͺ,͸ ˏ̝ˏ ,                                                    (5.27)     

 
 ɝɞɟ ʡ˔ˏ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ, ( ʡ˔ˏ = 8ɱ); ʡˑ + ʡ˅ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1ɦ ɫɤɜɚɠɢɧɵ, ɱ; ʙˋ.˄ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ɉɩɪɟɞɟɥɢɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ: ʡˑ = ଵ௏ల =1/11=0,09,            (5.28) 

 ɝɞɟ ଺ܸ – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɱ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɫɤɜɚɠɢɧɵ L: 

Lɫɜ=Hɭɫɬ+hɩ=4+2,5=6,5 ɦ.           (5.29) 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ: 

W1 =4∙4∙6,5=104 ɦ3.            (5.30) 

Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɪɚɜɟɧ  989997 ɦ3. 
ɂɫɩɨɥɶɡɭɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɄȽ 5Ⱥ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ. 
Ɋɚɫɱɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɦɟɟɬ ɜɢɞ:  
 
ɉɬ = 3600 q / tɐ =3600·5·0,85/23=15300/23= 665 ɦ3/ɱ.                (5.31) 
 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ:        
                 
ɉɬ = 3600 q KH / tɐ KP= 3600·5·0,85/23·1,5= 15300/34,5=443 ɦ3/ɱ,      (5.32) 
 

ɝɞɟ  Ʉɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ;         
ɄɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; tɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ (ɞɥɹ 

ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ)  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚ ɱɚɫ, ɦɟɫɹɰ, ɝɨɞ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
ɉɷ = ɉɬ Ɍp Ʉɜ= 443·1 ɱɚɫ·0,8= 354,4 ɦ3/ɱ,         (5.33) 
 

ɝɞɟ   ɉɬ – ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ;    
Ɍɪ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ, ɱ;     
Ʉɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɩɟɪɢɨɞ.  
ȿɦɤɨɫɬɶ ɤɨɜɲɚ 5 ɦ3, ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ  20 ɦ3, ɢɫɩɨɥɶɡɭɟɦ ɫɚɦɨɫɜɚɥ 

Ȼɟɥɚɡ 7548 – 40 ɬ. 
Ɉɬɜɚɥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɤɦ. 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 22 ɤɦ/ɱ. 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ: 
 
(m-1) · Ɍɩ/ ɉɷ = L1/ V1+ L2/ V2+ Ɍɪ+ Ɍ3.=            (5.34) 
 

= 0,342/0,056= 6,1= 7 ɦɚɲɢɧ. 
 
Ɉɛɴɟɦ ɜɵɟɦɤɢ ɜ ɦɟɫɹɰ ɨɞɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ: 
 
ɉɷ· Ɍɪ= 354·8·21= 59472 ɦ3/ɦɟɫ.           (5.35) 
 
ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɵɟɦɤɢ 989997 /59472= 16 ɦɟɫɹɰɟɜ. 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ, ɰɢɤɥ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɢɡ: 
– ɩɪɢɟɦ ɢ ɯɪɚɧɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɞɨɡɢɪɨɜɚɧɢɟ ɢɯ ɜ ɡɚɞɚɧɧɵɯ ɨɛɴɟɦɚɯ; 
– ɩɟɪɟɦɟɲɢɜɚɧɢɟ; 
– ɜɵɞɚɱɭ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɛɟɬɨɧɧɨɦ ɯɨɡɹɣɫɬɜɟ, ɜ 

ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ: 
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– Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ; 
– ɋɤɥɚɞɵ ɡɚɩɨɥɧɢɬɟɥɟɣ; 
– ɋɤɥɚɞɵ ɰɟɦɟɧɬɚ; 
– ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɩɨɞɨɝɪɟɜɚ ɢ ɨɯɥɚɠɞɟɧɢɹ ɡɚɩɨɥɧɢɬɟɥɟɣ ɢ 

ɜɨɞɵ; 
– Ȼɟɬɨɧɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ; 
–ɍɫɬɚɧɨɜɤɚ ɩɪɨɦɵɜɤɢ ɛɟɬɨɧɨɜɨɡɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

(ɤɭɡɨɜɨɦɨɟɱɧɚɹ). 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɝɭɬ ɜɯɨɞɢɬɶ: 
– ɍɫɬɚɧɨɜɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɝɪɨɯɨɱɟɧɢɹ ɢ ɩɪɨɦɵɜɤɢ ɡɚɩɨɥɧɢɬɟɥɟɣ ; 
– ɍɫɬɚɧɨɜɤɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɩɪɨɦɵɜɤɢ ɩɟɫɤɚ; 
– Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɢ ɯɨɥɨɞɢɥɶɧɵɟ ɫɬɚɧɰɢɢ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ: 
 
ɉ= (Σ (q/c) ·Kɧ/(  φ· m ·n)),              (5.37) 
 

ɝɞɟ ɉ= (10911,2 ·1,3/( 0,95· 28 ·21))= 26  ɦ3/ɱɚɫ 
ɉ-ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɦ3/ɱɚɫ  
Σ (q/c)- ɫɭɦɦɚ ɦɟɫɹɱɧɵɯ ɨɛɴɟɦɨɜ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ q ɡɚ ɩɟɪɢɨɞ ɫ ɧɚɢɛɨɥɟɟ 

ɧɚɩɪɹɠɟɧɧɨɝɨ ɝɨɞɚ ɜ ɦ3,  ɫ ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɪɚɮɢɤɚ  10911,2  ɦ3/ɦɟɫ. 
φ -ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ φ=0,9…0,95 
m-ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɭɬɨɤ ɜ ɦɟɫɹɰɟ m=25…28 ɫɭɬɨɤ, ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɡɚɜɨɞ 

ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ (ɌɈ);   
n-ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ ɜ ɱɚɫɚɯ, n=21 ɱɚɫ  ɩɪɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɟ 

ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ; 
Kɧ- ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɛɟɬɨɧɚ  Kɧ=1,3…1,4. 

ɉɨɞɝɨɬɨɜɤɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ 
ɭɞɚɥɟɧɢɟ ɜɫɟɯ ɩɪɨɞɭɤɬɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɪɵɯɥɭɸ ɫɤɚɥɭ, ɥɟɝɤɨ 
ɨɬɤɚɥɵɜɚɸɳɢɟɫɹ ɩɥɢɬɤɢ ɢ ɩɪ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɫɧɨɜɚɧɢɸ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ 
Ɍɍ ɧɚ ɢɯ ɩɨɞɝɨɬɨɜɤɭ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ, ɩɪɨɦɵɜɤɚ ɢ ɩɪɨɞɭɜɤɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ: ɩɪɢ 
ɷɬɨɦ ɜɨɞɚ, ɨɫɬɚɜɲɚɹɫɹ ɜ ɩɨɧɢɠɟɧɧɵɯ ɦɟɫɬɚɯ ɢ ɜ ɭɝɥɭɛɥɟɧɢɹɯ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɭɞɚɥɟɧɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɝɨ ɢ ɩɥɨɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɪɚɧɟɟ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ 
ɫɨ ɫɜɟɠɟɭɤɥɚɞɵɜɚɟɦɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɨɜ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɚ) ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɰɟɦɟɧɬɧɚɹ ɩɥɟɧɤɚ ɭɞɚɥɹɟɬɫɹ  
ɛ) ɭɞɚɥɹɸɬɫɹ ɨɩɚɥɭɛɤɚ ɲɬɪɚɛ, ɩɪɨɛɤɢ ɢ ɞɪɭɝɢɟ ɞɟɪɟɜɹɧɧɵɟ ɡɚɤɥɚɞɧɵɟ 

ɱɚɫɬɢ; 
ɜ) ɧɚɩɥɵɜɵ ɢ ɪɚɤɨɜɢɧɵ ɜɵɪɭɛɚɸɬɫɹ ɞɨ ɡɞɨɪɨɜɨɝɨ ɛɟɬɨɧɚ; 
ɝ) ɭɞɚɥɹɸɬɫɹ ɩɹɬɧɚ ɦɚɡɭɬɚ, ɧɟɮɬɢ, ɛɢɬɭɦɚ, ɦɚɫɥɚ; 
ɞ) ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɚ ɨɱɢɳɚɟɬɫɹ ɨɬ ɫɨɪɚ ɢ ɩɵɥɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɦɵɜɚɟɬɫɹ 

ɫɬɪɭɟɣ ɜɨɞɵ ɩɨɞ ɧɚɩɨɪɨɦ ɢ ɩɪɨɞɭɜɚɟɬɫɹ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ: 
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S= V∙Kɨɩ=1159071∙0,5=579535,5 ɦ2,         (5.38) 
 

ɝɞɟ V=1159071- ɨɛɴɟɦ ɛɟɬɨɧɚ ɜɧɭɬɪɢ S ɜ ɦ3. 
ɇɚɡɧɚɱɚɟɦ ɞɟɪɟɜɹɧɧɭɸ ɨɩɚɥɭɛɤɭ ɳɢɬɨɜɭɸ ɤɪɭɩɧɨɩɚɧɟɥɶɧɭɸ, 

ɞɟɪɟɜɨɦɟɬɚɥɥɢɱɟɫɤɭɸ, ɩɨɫɤɨɥɶɤɭ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɛɟɬɨɧɚ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
 
T =13,21∙579535,5 /100=76556 ɱ.          (5.39) 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɍɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ ɫ ɩɨɞɚɱɟɣ ɟɟ ɤɪɚɧɚɦɢ ɢ ɤɪɟɩɥɟɧɢɟ 
02.  Ɋɚɡɛɨɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɨɛɪɟɡɤɨɣ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ. 
ȼɵɛɢɪɚɟɦ ɝɨɪɹɱɟɤɚɬɚɧɭɸ ɝɥɚɞɤɭɸ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɫ 

ɩɨɫɬɨɹɧɧɨɣ ɢ ɩɟɪɟɦɟɧɧɨɣ ɜɵɫɨɬɨɣ ɜɵɫɬɭɩɨɜ (ɤɨɥɶɰɟɜɨɣ ɢ ɫɟɪɩɨɜɢɞɧɵɣ ɩɪɨɮɢɥɶ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɞɢɚɦɟɬɪɨɦ 6– 50 ɦɦ; 

Ɋɚɫɫɱɢɬɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɩɚɥɭɛɤɢ: 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɩɚɥɭɛɤɢ=1159071∙10=711590710 ɤɝ=11590,7.                 (5.40) 
 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɍɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɤɨɣ.  
02. ɋɜɚɪɤɚ ɫɬɵɤɨɜ 
Ʉɪɚɧɵ ɛɚɲɟɧɧɵɟ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ 10– 25 ɬ –  32,73 ɦ∙ɱ. 
ȼɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ: 
 
Ɍ=11590,7ɬ∙32,73/100ɬ=3793,6 ɱ.          (5.41) 
 
Ʉɪɚɧɵ ɛɚɲɟɧɧɵɟ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɟ, ɪɚɫɩɨɥɨɠɟɧɵ ɛɭɞɭɬ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ.  
02. ɉɟɪɟɝɪɭɡɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɜ ɛɚɞɶɸ.  
03. ɉɨɞɚɱɚ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ.  
04. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ.  
05. Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɭɤɥɚɞɤɢ: 
 
Ɍɭɤ=1159071 ·7,62/100=88321 ɱ.                                                              (5.41) 
 
Ɉɛɳɟɟ ɜɪɟɦɹ ɧɚ ɛɟɬɨɧɢɪɨɜɚɧɢɟ: 
 
Ɍ= Ɍ ɨɩɚɥ+Ɍ ɚɪɦ+Ɍ ɭɤɥ+Ɍ ɜɢɛ= 76556+3793,6 +88321 +332421,5 
=413654 ɱ.                     (5.42) 
 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 
J  ɛɟɬ = Ɍ / V = 413654,3/1159071=   0,36 ɱɚɫ /ɦ3 .           (5.43) 

 

ȼɪɟɦɹ ɜɢɛɪɢɪɨɜɚɧɢɹ: 
 
Ɍ ɜɢɛ= 1159071∙28,68/100=332421,5 ɱɚɫ.           (5.44) 
 
ɂɫɩɨɥɶɡɭɸɬɫɹ ɝɥɭɛɢɧɧɵɟ ɜɢɛɪɚɬɨɪɵ, ɢɯ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɚɪɦɢɪɨɜɚɧɧɵɯ ɢ ɧɟɚɪɦɢɪɨɜɚɧɧɵɯ ɛɥɨɤɚɯ ɦɚɫɫɢɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɮɭɧɞɚɦɟɧɬɚɯ, ɤɨɥɨɧɧɚɯ, ɛɚɥɤɚɯ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɢɡɞɟɥɢɣ. ɂ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɜɢɛɪɚɬɨɪɵ. 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Ɋɜ ɦ3/ɱɚɫ ɝɥɭɛɢɧɧɨɝɨ 
ɜɢɛɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ3/ɱɚɫ. 

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɡɞɚɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɭɫɥɨɜɢɣ ɞɥɹ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ, ɷɬɨ ɤɨɝɞɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɠɢɞɤɢɣ ɢɥɢ 
ɩɥɚɫɬɢɱɧɵɣ, ɰɟɦɟɧɬɧɵɣ ɤɥɟɣ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɬɚɰɢɢ ɜ 
ɰɟɦɟɧɬɧɵɣ ɤɚɦɟɧɶ, ɬɨ ɟɫɬɶ ɛɟɬɨɧ ɧɚɛɢɪɚɟɬ ɩɪɨɱɧɨɫɬɶ. 

ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ: 
– ȼ ɹɪɤɢɣ ɫɨɥɧɟɱɧɵɣ ɞɟɧɶ ɨɛɹɡɚɬɟɥɶɧɨ ɧɭɠɧɨ ɡɚɳɢɬɢɬɶ ɭɥɨɠɟɧɧɵɣ ɛɟɬɨɧ 

ɨɬ ɩɪɹɦɨɝɨ ɩɨɩɚɞɚɧɢɹ ɫɨɥɧɟɱɧɵɯ  
– ɑɟɬɤɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɜɪɟɦɹ ɞɨɫɬɚɜɤɢ ɛɟɬɨɧɚ 

ɞɨ ɨɛɴɟɤɬɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1 ɱɚɫ, ɧɭ ɢ ɟɫɬɟɫɬɜɟɧɧɨ ɨɩɟɪɚɬɢɜɧɨ ɟɝɨ 
ɭɥɨɠɢɬɶ.  

– Ƚɥɚɜɧɵɟ ɦɨɦɟɧɬɵ ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ – ɷɬɨ ɟɝɨ ɭɜɥɚɠɧɟɧɢɟ ɢ ɧɭɠɧɨ 
ɩɪɢɧɹɬɶ ɜɫɟ ɦɟɪɵ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɢɫɩɚɪɟɧɢɟ ɜɨɞɵ ɫ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɟɥɨ ɜ 
ɬɨɦ, ɱɬɨ ɤɚɤ ȼɵ ɩɨɧɢɦɚɟɬɟ, ɤ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɩɪɢɛɚɜɥɹɟɬɫɹ ɢ ɬɟɩɥɨ, ɜɵɞɟɥɹɟɦɨɟ ɛɟɬɨɧɨɦ ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ, 
ɩɨɷɬɨɦɭ, ɨɫɨɛɟɧɧɨɫɬɢ ɜɚɠɧɨ ɭɜɥɚɠɧɹɬɶ ɛɟɬɨɧ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ. 
ɭɜɥɚɠɧɹɬɶ ɛɟɬɨɧ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ. 

ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ: 
– ɉɪɨɝɪɟɜ 
– ɍɬɟɩɥɟɧɢɟ 
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ɉɪɨɢɡɜɨɞɫɬɜɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɢɬɫɹ ɤɚɤ ɜ ɨɛɵɱɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢ ɞɨɛɚɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɞɨɫɬɢɠɟɧɢɟ ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ: 

ɉɪɢɦɟɧɟɧɢɟ ɩɨɞɨɝɪɟɬɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ (ɞɨ 500ɋ) ɢ ɜɨɞɵ (ɞɨ 850ɋ) ɢ 
ɩɨɥɭɱɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 35– 450ɋ 

Ɍɪɚɧɫɩɨɪɬɢɪɭɸɬ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɜ ɡɚɤɪɵɬɨɣ ɭɬɟɩɥɟɧɧɨɣ ɬɚɪɟ, ɩɪɨɝɪɟɬɨɣ 
ɞɨ ɧɚɱɚɥɚ ɡɚɝɪɭɡɤɢ (ɞɜɨɣɧɵɟ ɞɧɢɳɚ, ɭɬɟɩɥɢɬɟɥɶ, ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ…) 

Ɇɟɫɬɚ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɡɚɳɢɳɚɸɬ ɨɬ ɜɟɬɪɚ, ɚ ɫɪɟɞɫɬɜɚ ɩɨɞɚɱɢ ɜ ɛɥɨɤ 
ɭɬɟɩɥɹɸɬ 

Ɉɫɧɨɜɚɧɢɟ ɩɪɨɝɪɟɜɚɸɬ ɞɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɩɪɟɞɨɯɪɚɧɹɸɬ ɨɬ 
ɩɪɨɦɟɪɡɚɧɢɹ ɞɨ ɧɚɛɨɪɚ ɬɪɟɛɭɟɦɨɣ ɩɪɨɱɧɨɫɬɢ 

Ɉɩɚɥɭɛɤɭ ɢ ɚɪɦɚɬɭɪɭ ɨɱɢɳɚɸɬ ɨɬ ɧɚɥɟɞɢ ɢ ɩɪɨɝɪɟɜɚɸɬ ɞɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ 

Ɋɚɛɨɬɵ ɩɪɨɜɨɞɹɬ ɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɬɟɩɥɹɤɚɯ. 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɬɟɩɥɹɤɚɯ 
– ɩɪɨɫɬɨɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 
– ɞɨɫɬɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɢɤɢ; 
– ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɇɟɞɨɫɬɚɬɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɬɟɩɥɹɤɚɯ; 
– ɧɢɡɤɢɣ ɄɉȾ; 
– ɬɪɭɞɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɪɟɠɢɦɚ ɩɪɨɝɪɟɜɚ; 
– Ɍɪɟɛɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
– Ɍɟɩɥɹɤ (ɲɚɬɟɪ); 
– ȼɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɶ ɫɬɪɨɢɬɟɥɶɧɵɣ (ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɝɚɡɨɜɵɣ). 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ, ɩɪɨɱɧɨɫɬɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ, ɩɪɨɱɧɨɫɬɢ, ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɢ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ) ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɜɨɡɜɟɞɟɧɢɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɨɤɚɡɚɬɟɥɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɩɪɨɟɤɬɟ, ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɢ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɋɇɢɉ 12-01, ȽɈɋɌ 4.250). 

ɋɩɨɫɨɛɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ (ɩɪɚɜɢɥɚ ɤɨɧɬɪɨɥɹ, ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ) 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ 
(ɋɇɢɉ 3.03.01, ȽɈɋɌ 13015.1, ȽɈɋɌ 8829, ȽɈɋɌ 17625, ȽɈɋɌ 22904, ȽɈɋɌ 
23858). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɛɟɬɨɧɧɵɦ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɩɪɨɞɭɤɰɢɢ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɯɨɞɧɨɣ, ɨɩɟɪɚɰɢɨɧɧɵɣ, ɩɪɢɟɦɨɱɧɵɣ  ɤɨɧɬɪɨɥɶ. 

Ⱦɥɹ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɪɨɦɟ ɬɨɝɨ, ɤɨɧɬɪɨɥɶ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ, 
ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɧɚ ɦɟɫɬɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɯɪɚɧɹɳɢɯɫɹ ɜ ɭɫɥɨɜɢɹɯ, 
ɢɞɟɧɬɢɱɧɵɯ ɬɜɟɪɞɟɧɢɸ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɥɢ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ 
(ȽɈɋɌ 18105, ȽɈɋɌ 22690, ȽɈɋɌ 17624). 

Ʉɨɧɬɪɨɥɶ ɩɪɨɱɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ 
ɭɱɟɬɨɦ ɮɚɤɬɢɱɟɫɤɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ 

http://files.stroyinf.ru/Data1/43/43118/index.htm
http://files.stroyinf.ru/Data1/3/3411/index.htm
http://files.stroyinf.ru/Data1/2/2027/index.htm
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http://files.stroyinf.ru/Data1/3/3304/index.htm
http://files.stroyinf.ru/Data1/3/3327/index.htm
http://files.stroyinf.ru/Data1/3/3361/index.htm
http://files.stroyinf.ru/Data1/3/3366/index.htm
http://files.stroyinf.ru/Data1/3/3366/index.htm
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ɜɟɥɢɱɢɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - 
ɩɪɨɢɡɜɨɞɢɬɟɥɟ ɛɟɬɨɧɚ ɢɥɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɚɯ ɤɨɧɬɪɨɥɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɦ ɨɛɴɟɦɟ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɢɯ ɤɨɧɬɪɨɥɹ, 
ɩɪɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɜɵɛɨɪɨɱɧɨɦ ɤɨɧɬɪɨɥɟ ɧɚ ɩɥɨɳɚɞɤɟ ɜɨɡɜɟɞɟɧɢɹ 
ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɤɨɧɬɪɨɥɟ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ.  

Ʉɨɧɬɪɨɥɶ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 10060.0, ȽɈɋɌ 
12730.5, ȽɈɋɌ 12730.1, ȽɈɋɌ 12730.0, ȽɈɋɌ 27005. 

Ʉɨɧɬɪɨɥɶ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɚɪɦɚɬɭɪɵ (ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ) ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɚɪɦɚɬɭɪɭ ɢ ɧɨɪɦ 
ɨɮɨɪɦɥɟɧɢɹ ɚɤɬɨɜ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɹɬ ɫɨɝɥɚɫɧɨ ɋɇɢɉ 
3.03.01, ȽɈɋɌ 10922, ȽɈɋɌ 23858. 

Ɉɰɟɧɤɭ ɩɪɢɝɨɞɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɨɱɧɨɫɬɢ, ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɢ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɢɝɨɞɧɨɫɬɢ) ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 
ɭɤɚɡɚɧɢɹɦ ȽɈɋɌ 8829 ɩɭɬɟɦ ɩɪɨɛɧɨɝɨ ɧɚɝɪɭɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɬɪɨɥɶɧɨɣ 
ɧɚɝɪɭɡɤɨɣ ɢɥɢ ɩɭɬɟɦ ɜɵɛɨɪɨɱɧɨɝɨ ɢɫɩɵɬɚɧɢɹ ɧɚɝɪɭɠɟɧɢɟɦ ɞɨ ɪɚɡɪɭɲɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɫɛɨɪɧɵɯ ɢɡɞɟɥɢɣ, ɜɡɹɬɵɯ ɢɡ ɩɚɪɬɢɢ ɨɞɧɨɬɢɩɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɉɛɳɭɸ ɡɚɞɚɱɭ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɡɛɢɜɚɟɦ ɧɚ ɪɹɞ ɛɨɥɟɟ 
ɦɟɥɤɢɯ ɡɚɞɚɱ - ɷɬɚɩɵ.  

Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɞɟɥɢɦ ɧɚ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ: 
I – ɷɬɚɩ: 
– ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1 ɨɱɟɪɟɞɢ, ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1, 
ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ, ɤɨɬɥɨɜɚɧɚ 1 ɨɱɟɪɟɞɢ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ 
ɨɬɦɟɬɤɢ 944.00, ɩɪɚɜɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 944.00; 
II  – ɷɬɚɩ: 
– ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 2 ɨɱɟɪɟɞɢ, ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 2, 
ɤɨɬɥɨɜɚɧɚ 2 ɨɱɟɪɟɞɢ; ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
III  – ɷɬɚɩ: 
– ɜɨɡɜɟɞɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 984.60, ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ 
ɞɨ ɨɬɦɟɬɤɢ 947.00, ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ ɞɨ 936.00, ɩɪɚɜɚɹ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ ɞɨ ɨɬɦɟɬɤɢ 984.60 
IV – ɷɬɚɩ: 
– ɜɨɡɜɟɞɟɧɢɟ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ ɞɨ ɨɬɦɟɬɤɢ 960.00, ɩɨɥɧɨɫɬɶɸ, 

ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɞɨ ɨɬɦɟɬɤɢ 984.60, ɥɟɜɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ ɞɨ 984.60. 
ȼɟɞɨɦɨɫɬɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɭɤɚɡɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.13.  
Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɭɤɚɡɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.14. 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
6.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 
Ⱥ) Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ: 
Ⱥ1) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ 
 ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
Ⱥ2) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ; 
Ⱥ3) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ, ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɧɨɪɦɚɬɢɜɨɜ  
ɧɚ ɞɨɩɭɫɬɢɦɵɟ ɫɛɪɨɫɵ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
Ⱥ4) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 
Ⱥ5) Ɉɮɨɪɦɥɟɧɢɟ ɪɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ  
ɜ ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
Ⱥ6) Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
Ⱥ7) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ  
ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɹ. 
Ȼ) ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ: 
Ȼ1) Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɬɯɨɞɨɜ; 
Ȼ2) Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ; 
Ȼ3) ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ  
ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
Ȼ4) ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 

ɠɭɪɧɚɥɚɯ; 
Ȼ5) Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɧɨɪɦɚɬɢɜɨɜ; 
Ȼ6) ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
Ȼ7) ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ; 
Ȼ8) Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ; 
Ȼ9) Ɉɱɢɫɬɤɚ ɥɨɠɚ ɨɬ ɦɭɫɨɪɚ, ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 
6.2 Ɉɬɯɨɞɵ ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɛɭɞɟ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ, ɪɚɫɫɱɢɬɚɧɧɵɟ 
ɩɨ ɮɨɪɦɭɥɟ 6.1. 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ-201482220101215 
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Ɇ= 𝑁∙௤ଵ଴଴% ∙  =݌
ଵଵହଽ଴଻ଵ∙ଵ.଼ଵ଴଴% ∙ ʹ,ͷ = 52159 ɬ,        (6.1) 

 
ɝɞɟ N– ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ 
p – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 

2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɎɄɄɈ – 2014461010205  
 

Ɇ= 𝑁∙௤ଵ଴଴% ∙  =݌
ଵଵହଽ଴.଻∙ଵ.଴ଵ଴଴% ∙ ʹ,Ͳ = 231ɬ,              (6.2) 

 
ɝɞɟ N– ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ 

q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ 
p – ɭɞɟɥɶɧɵɣ ɜɟɫ  
 

Ɂɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 52159 ɬ ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ ɫɩɟɰɢɚɥɶɧɵɣ ɩɨɥɢɝɨɧ, ɚ ɬɚɤɠɟ 231 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɧɚ ɩɟɪɟɩɥɚɜɤɭ. 

 

6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɩɪɨɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

1) Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ 
2) Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ 
3) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɟ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ  
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ 
4) Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ  
ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ 
5) ɉɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-

ɡɚɳɢɬɧɨɣ ɡɨɧɵ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɩɨɫɤɨɥɶɤɭ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɥɨɤ ɏɨɪɨɝɨɱɢ. 

6) Ɉɪɝɚɧɢɡɚɰɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɩɭɥɹɰɢɣ ɪɵɛɵ, ɫ ɩɨɦɨɳɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ.    
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ.  
 
Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ȽɌɋ., ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ɋɚɛɨɬɚ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɋɈɌ ɢ ɉɄ, ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɫɨɛɥɸɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɡɚɤɨɧɨɜ, ɪɟɝɥɚɦɟɧɬɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɏɨɪɨɝɨɱɢɣɫɤɨɣ 
Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

– ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ  
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯɫɨɨɪɭɠɟɧɢɣ; 
– ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ;  
– ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɫɧɚɳɟɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ 
ɰɟɥɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ, ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ; 
– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɣ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 
– ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɹ (ɛɟɡɞɟɣɫɬɜɢɟ), ɤɨɬɨɪɵɟ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ 
ɫɧɢɠɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. 

 
7.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
 
ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 

ɋɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɭɪɨɜɧɟɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɫɢɫɬɟɦ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɰɟɧɧɨɫɬɟɣ, ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɬɚɞɢɣ (ɧɚɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ) ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɨɜ ɢ ɜɵɩɨɥɧɹɬɶ ɨɞɧɭ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 
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– ɢɫɤɥɸɱɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɠɚɪɚ; 
– ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ; 
– ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 
– ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɢ  
ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
Ɉɛɴɟɤɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɢɯ ɜɬɨɪɢɱɧɵɯ ɩɪɨɹɜɥɟɧɢɣ, ɧɚ ɬɪɟɛɭɟɦɨɦ ɭɪɨɜɧɟ. 

Ɉɛɴɟɤɬɵ, ɩɨɠɚɪɵ ɧɚ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɦɚɫɫɨɜɨɦɭ ɩɨɪɚɠɟɧɢɸ 
ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɷɬɢɯ ɨɛɴɟɤɬɚɯ, ɢ ɨɤɪɭɠɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɨɩɚɫɧɵɦɢ ɢ 
ɜɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ (ɩɨ ȽɈɋɌ 12.0.003), ɚ ɬɚɤɠɟ 
ɨɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɨɠɚɪɚ ɢ ɢɯ ɜɬɨɪɢɱɧɵɦɢ ɩɪɨɹɜɥɟɧɢɹɦɢ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ 
ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ. Ʉɨɧɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ ɢ ɬɟɯɧɨɥɨɝɚɦɢ ɩɪɢ ɩɚɫɩɨɪɬɢɡɚɰɢɢ ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

Ɉɛɴɟɤɬɵ, ɨɬɧɟɫɟɧɧɵɟ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɚɬɟɝɨɪɢɹɦ ɩɨ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɚɬɟɝɨɪɢɣ ɩɨɦɟɳɟɧɢɣ ɢ ɡɞɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ 
ɰɟɧɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ: 

– ɩɥɚɦɹ ɢ ɢɫɤɪɵ; 
– ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
– ɬɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ; 
– ɞɵɦ; 
– ɩɨɧɢɠɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ. 
 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, 

ɩɪɢɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ, ɞɨɥɠɧɵ ɡɧɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ 
ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ.  

ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 
ɉɪɢ ɷɬɨɦ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɳɢɬɚ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ 
ɡɚɬɨɩɥɟɧɢɹ Ƚɗɋ. 

ɍ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɧɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
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ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. ȼ ɦɟɪɨɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɨɧɤɪɟɬɧɵɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ƚɗɋ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɦɨɣ  
ɜɨɡɦɨɠɧɨɫɬɢ) ɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

Ⱦɥɹ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ ɪɟɡɟɪɜɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ 
ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ.  

Ⱦɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɜɟɪɤɢ. 

Ɋɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

ȼ ɤɚɠɞɨɣ ɪɚɛɨɱɟɣ ɡɨɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɧɚɥɢɱɢɢ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɟɦɭ ɩɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ. 

Ʉɚɠɞɵɣ ɧɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɞɨɥɠɟɧ ɪɚɫɫɥɟɞɨɜɚɬɶɫɹ ɢ ɭɱɢɬɵɜɚɬɶɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɣ ɧɚɫɬɨɹɳɟɝɨ ɫɬɚɧɞɚɪɬɚ, ɧɟ ɩɪɢɧɹɜɲɢɟ ɞɨɥɠɧɵɯ ɦɟɪ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ ɡɞɨɪɨɜɶɹ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɫɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬɧɢɤɨɦ ɬɪɭɞɨɜɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ, ɞɨɥɠɧɵ ɩɪɢɜɥɟɤɚɬɶɫɹ ɤ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɣ, ɞɢɫɰɢɩɥɢɧɚɪɧɨɣ ɢɥɢ ɭɝɨɥɨɜɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɝɥɚɫɧɨ 
ɞɟɣɫɬɜɭɸɳɟɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ. 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɚɬɬɟɫɬɨɜɚɧɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ ɈɢȻɌ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɩɨɥɨɠɟɧɢɸ ɨ ɩɨɪɹɞɤɟ ɚɬɬɟɫɬɚɰɢɢ. 

ɇɚ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ  
ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɞɢɞɚɤɬɢɱɟɫɤɢɦɢ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ ɩɨ ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɇɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2039 2040 2041 2042 2043 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 276 276 276 276 276 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4 130 4 130 4 130 4 130 4 130 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 94 990 94 990 94 990 94 990 94 990 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,05 1,05 1,05 1,05 1,05 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 997,40 997,40 997,40 997,40 997,40 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 93 992 93 992 93 992 93 992 93 992 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 6 312 7 047 7 869 8 782 9 798 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 593,3 662,4 767,3 825,5 920,9 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 90,5 101,1 117,1 125,9 140,4 
 
ȼɵɜɨɞ: 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɜɢɞɧɨ, ɱɬɨ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 

ɜɵɪɭɱɤɢ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. ɇɟɢɡɦɟɧɧɵɦɢ 
ɨɫɬɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɡɧɚɱɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɚ 
ɱɚɫɨɜ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɇɟɢɡɦɟɧɧɵɦ ɨɫɬɚёɬɫɹ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɧɟɟ ɩɪɢɧɹɬɨɝɨ ɩɪɨɰɟɧɬɚ ɧɚ ɧɟɝɨ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 
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ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
– ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
– ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
– ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 252,2 70,4 

ɉɪɨɱɢɟ 274,0 75, 6 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  146,1 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 

(Ɇȼɬ) 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

ɨɬ 1 ɞɨ 5  ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 100 Ɇȼɬ ɞɨ 399 Ɇȼɬ 0,060% 0,090% 0,140% 0,200% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇɜɬ 37,3 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ./ Ɇȼɬ∙ɱ 2,6 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ./ Ɇȼɬ∙ɱ 0,7 

ɂɬɨɝɨ  40,7 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
 
ȼɵɜɨɞ: 
Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɡɚɧɢɦɚɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɢɯ ɞɨɥɹ ɫɨɫɬɚɜɥɹɟɬ 35 ɩɪɨɰɟɧɬɨɜ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ – 30 ɩɪɨɰɟɧɬɨɜ, 
ɦɟɧɶɲɭɸ ɱɚɫɬɶ ɡɚɧɢɦɚɟɬ ɧɚɥɨɝ ɧɚ ɜɨɞɭ – 1 ɩɪɨɰɟɧɬ. 

Ⱦɚɧɧɵɟ ɡɚɬɪɚɬɵ ɹɜɥɹɸɬɫɹ ɫɬɚɬɶɟɣ ɪɚɫɯɨɞɨɜ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɢɯ 
ɫɧɢɠɟɧɢɟ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶ ɩɪɢɛɵɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ ɢ ɩɨɜɵɫɢɬɶ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.11. 

 
8.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
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ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.15 

ȼɵɜɨɞ: 
ȼɫɥɟɞɫɬɜɢɟ ɟɠɟɝɨɞɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɛɵɥɢ ɢ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɞɟɧɟɠɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɥɨɝɨɜ ɬɨɠɟ ɢɦɟɸɬ ɭɜɟɥɢɱɢɜɚɸɳɢɣ 
ɯɚɪɚɤɬɟɪ. ɋɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɧɚɥɨɝɨɜ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɨɫɬɭ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɢ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɚ ɬɚɤ ɠɟ ɩɨɜɵɫɢɬɶ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ. ɇɚɢɦɟɧɟɟ ɡɧɚɱɢɦɵɦɢ ɹɜɥɹɸɬɫɹ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɤɨɬɨɪɵɟ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɛɵɥɢ ɢ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦ ɢ. ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ ɢɦɟɟɬ ɭɦɟɧɶɲɚɸɳɢɣ ɯɚɪɚɤɬɟɪ. 

 
8.3 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.16 

ȼɵɜɨɞ: 
ȼ ɫɜɹɡɢ ɫ ɟɠɟɝɨɞɧɵɦ ɪɨɫɬɨɦ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɤɪɨɦɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɢ ɫɬɚɜɤɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ. ɋ 2032 
ɝɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 

 
8.4 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ  
 
Ⱥɧɚɥɢɡ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.17. 
ȼɵɜɨɞ: 
Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 2032 ɝɨɞ, ɤɪɢɜɚɹ ɢɦɟɟɬ 

ɧɢɫɯɨɞɹɳɢɣ ɯɚɪɚɤɬɟɪ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫɪɟɞɫɬɜɚ ɡɚɬɪɚɱɢɜɚɸɬɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɭɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 
ɩɟɪɫɨɧɚɥɭ ɢ ɧɚɥɨɝɨɜɵɟ ɜɵɩɥɚɬɵ, ɩɪɢɛɵɥɶ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɋ 2032 ɝɨɞɚ ɤɪɢɜɚɹ ɧɚɱɢɧɚɟɬ ɩɪɢɨɛɪɟɬɚɬɶ ɜɨɫɯɨɞɹɳɢɣ ɯɚɪɚɤɬɟɪ, 
ɩɨɫɬɭɩɥɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ, 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɱɢɧɚɟɬ ɩɨɫɬɟɩɟɧɧɨ ɢɞɬɢ ɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ.  

 ɉɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɨɫɢ, ɩɪɨɟɤɬ ɞɨɫɬɢɝɚɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 2041 ɝɨɞ, 
ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɜɨɡɜɪɚɳɚɸɬ ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɜ 
ɩɪɨɟɤɬ ɤɚɩɢɬɚɥɵ. ɉɨɫɥɟ ɜɵɩɥɚɬɵ ɡɚɟɦɧɵɯ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ ɩɪɢɧɨɫɢɬɶ 
ɩɪɢɛɵɥɶ. 
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8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

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

8.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

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

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ «ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 

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

8.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.18. 
Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɏɨɪɝɨɱɢɣɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ ȼɟɪɯɧɹɹ Ʌɚɪɛɚ» 
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ȼɵɜɨɞ: 
ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ 

ɨɤɭɩɚɟɦɨɫɬɢ 180 ɦɟɫɹɰɟɜ ɢɥɢ 15 ɥɟɬ. ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɢɬ 3 842,3 ɦɥɧ. ɪɭɛ. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɤɚɡɵɜɚɟɬ 
ɧɚ ɬɨ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬ ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɜ ɧɟɝɨ ɫɪɟɞɫɬɜɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɜ 1, 
27 ɪɚɡ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɰɢɨɧɚɥɶɧɚ. ɍɞɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ. 

8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.19.  

ȼɵɜɨɞ: 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ 

ɩɨɫɬɭɩɥɟɧɢɟ ɫɪɟɞɫɬɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ.  
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9 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɛɟɬɨɧɟ 
ɧɚɩɨɪɧɵɯ ȽɌɋ 

 
ȼ ɛɟɬɨɧɟ ɦɚɫɫɢɜɧɵɯ ȽɌɋ ɩɪɢ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ ɪɚɡɜɢɜɚɸɬɫɹ 

ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɴɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦ ɛɟɬɨɧɧɨɣ ɤɥɚɞɤɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɜɵɫɲɟɣ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɱɢɧɚɟɬɫɹ ɟɟ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɢ ɭɫɚɞɤɚ ɛɟɬɨɧɚ. ɉɪɨɰɟɫɫ 
ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɜ ɦɚɫɫɢɜɧɵɯ ȽɌɋ ɩɪɨɞɨɥɠɚɟɬɫɹ ɨɛɵɱɧɨ 
ɧɟɫɤɨɥɶɤɨ ɥɟɬ, ɡɚɬɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɥɚ ɫɨɨɪɭɠɟɧɢɹ ɫɬɚɧɨɜɢɬɶɫɹ ɡɚɜɢɫɢɦɨɣ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɍɫɚɞɤɚ ɛɟɬɨɧɚ, ɩɨɫɬɟɩɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɫɢɜɚ ɜɫɥɟɞɫɬɜɢɟ ɩɨɬɟɪɢ ɬɟɩɥɚ 
ɢ ɩɨɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɛɟɬɨɧ ɫɨɤɪɚɳɚɟɬɫɹ ɜ ɨɛɴɟɦɟ. ȿɫɥɢ ɬɚɤɨɦɭ ɫɨɤɪɚɳɟɧɢɸ 
ɨɛɴɟɦɚ ɩɪɟɩɹɬɫɬɜɭɟɬ ɡɚɞɟɥɤɚ, ɬɪɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɢɥɢ ɫɜɹɡɶ ɫ ɫɨɫɟɞɧɢɦɢ ɱɚɫɬɹɦɢ 
ɫɨɨɪɭɠɟɧɢɹ, ɬɨ ɩɨɹɜɥɹɸɬɫɹ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. 

Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ – ɷɬɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 
ɪɚɫɬɹɠɟɧɢɸ ɞɜɭɯ ɱɚɫɬɟɣ ɭɩɪɭɝɨɝɨ ɬɟɥɚ. Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɦɨɝɭɬ 
ɩɪɟɜɵɫɢɬɶ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɢɥɢ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɦɟɠɞɭ 
ɛɟɬɨɧɨɦ ɢ ɚɪɦɚɬɭɪɨɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ. 

ɉɨɷɬɨɦɭ ɤ ɛɟɬɨɧɭ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɫɨɛɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɨɱɧɨɫɬɢ, ɜɨɞɨɫɬɨɣɤɨɫɬɢ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ, 
ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ ɬ.ɞ., ɚ ɬɚɤɨɣ ɛɟɬɨɧ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ – ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ. 

 
9.1 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ. 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ – ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɬɹɠёɥɨɝɨ ɛɟɬɨɧɚ, ɤɨɬɨɪɭɸ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɢɯ ɮɪɚɝɦɟɧɬɨɜ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɜɨɞɧɨɣ ɫɪɟɞɨɣ, ɥɢɛɨ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ 
ɜ ɜɨɞɟ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ, 
ɩɪɟɞɨɩɪɟɞɟɥɹɟɦɵɯ ɫɩɟɰɢɮɢɤɨɣ ɧɚɡɧɚɱɟɧɢɹ ɢ ɬɟɤɭɳɢɦ ɫɨɫɬɚɜɨɦ ɫɦɟɫɢ, 
ɜɤɥɸɱɟɧɢɟɦ ɜ ɧɟё ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɞɨɛɚɜɨɤ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

 Ȼɟɬɨɧɧɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɥɢɱɚɸɬɫɹ: 
1) ɉɨ ɱɚɫɬɨɬɟ ɤɨɧɬɚɤɬɚ ɫ ɜɨɞɨɣ: ɧɚɞɜɨɞɧɚɹ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɦɵɜɚɟɦɚɹ ɜɨɞɨɣ 

ɢ ɩɨɞɜɨɞɧɚɹ; 
2) ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ: ɜɧɭɬɪɟɧɧɹɹ ɢ ɧɚɪɭɠɧɚɹ; 
2) ɉɨ ɯɚɪɚɤɬɟɪɭ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: ɛɟɡɧɚɩɨɪɧɚɹ ɢ ɧɚɩɨɪɧɚɹ; 
3) ɨ ɫɬɪɭɤɬɭɪɟ ɱɚɫɬɢɰ: ɦɟɥɤɨɡɟɪɧɢɫɬɚɹ ɢ ɥɢɬɚɹ. 
Ƚɥɚɜɧɵɦɢ ɪɚɡɪɭɲɚɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ ɞɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɛɟɬɨɧɚ ɫɥɭɠɚɬ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɟɪɟɩɚɞɵ, ɠɟɫɬɤɚɹ ɜɨɞɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɬɚɤɨɣ 
ɛɟɬɨɧ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɩɪɨɱɧɨɫɬɶɸ ɧɚ ɫɠɚɬɢɟ; 
– ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɶɸ; 
– ɜɨɞɨɫɬɨɣɤɨɫɬɶɸ; 
– ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ; 

https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%B6%D1%91%D0%BB%D1%8B%D0%B5_%D0%B1%D0%B5%D1%82%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%B3%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
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– ɨɩɪɨɬɢɜɥɟɧɢɸ ɢɫɬɢɪɚɧɢɸ ɢ ɤɚɜɢɬɚɰɢɨɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɵ; 
– ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶɸ ɢɥɢ ɦɨɧɨɥɢɬɧɨɫɬɶɸ; 
– ɭɞɨɛɨɭɤɥɚɞɵɜɚɟɦɨɫɬɶɸ. 
ɉɪɢɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 41.13330.2012 ɢ ȽɈɋɌ 26633-2015, 

ȽɈɋɌ 4795-53 ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ. 
ɋɩɟɰɢɮɢɤɚ ɤɨɦɩɨɧɟɧɬɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ: 
Ʉɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɧɨɦɢɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɟɬɨɧɧɨɣ 

ɫɦɟɫɢ ɢ ɩɪɢɨɛɪɟɬɟɧɢɢ ɟɸ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɢɝɪɚɸɬ ɤɨɦɩɨɧɟɧɬɵ 
ɦɚɬɟɪɢɚɥɚ – ɰɟɦɟɧɬ, ɩɟɫɨɤ, ɳɟɛɟɧɶ, ɞɨɛɚɜɤɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɦɟɧɬ ɦɚɪɤɢ Ɇ500 
ɢ ɜɵɲɟ. Ʉɨɧɤɪɟɬɧɵɣ ɟɝɨ ɬɢɩ ɡɚɜɢɫɢɬ ɨɬ ɧɚɡɧɚɱɟɧɢɹ: 
ɉɨɞɜɨɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ – ɲɥɚɤɨɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɢ ɩɭɰɰɨɥɚɧɨɜɵɣ ɰɟɦɟɧɬ. 
ɇɚɞɜɨɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ – ɛɵɫɬɪɨɬɜɟɪɞɟɸɳɢɣ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ. 

Ʉɨɧɫɬɪɭɤɰɢɹ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɨɧɬɚɤɬɢɪɭɸɳɚɹ ɫ ɜɨɞɨɣ – ɫɭɥɶɮɚɬɨɫɬɨɣɤɢɣ 

ɰɟɦɟɧɬ. 

ɉɟɫɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɧɚɩɨɥɧɢɬɟɥɶ ɪɟɱɧɨɣ ɩɪɢɪɨɞɵ ɫ 
ɮɪɚɤɰɢɟɣ 0,8– 1,8 ɦɢɥɥɢɦɟɬɪɨɜ. Ⱦɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɢɦɟɫɟɣ (ɝɥɢɧɵ, 
ɩɵɥɢ) – 3– 4 ɩɪɨɰɟɧɬɚ. 

ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ, ɩɟɫɨɤ ɩɪɨɦɵɜɚɟɬɫɹ ɢ ɩɪɨɫɟɢɜɚɟɬɫɹ. ɇɟɨɛɯɨɞɢɦɚɹ 
ɜɥɚɠɧɨɫɬɶ ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ ɫ ɰɟɦɟɧɬɨɦ ɢ ɞɨɛɚɜɤɚɦɢ – 2,5– 3,5 ɩɪɨɰɟɧɬɚ. 

Ʉɨɧɤɪɟɬɧɵɣ ɬɢɩ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɫɩɟɰɢɮɢɤɢ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɥɹ ɧɚɞɜɨɞɧɵɯ ɫɬɪɨɟɧɢɣ ɢ ɨɛɴɟɤɬɨɜ, 
ɢɦɟɸɳɢɯ ɧɟɪɟɝɭɥɹɪɧɵɣ ɤɨɧɬɚɤɬ ɫ ɜɨɞɨɣ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɪɨɛɥɟɧɵɣ ɝɪɚɜɢɣɧɵɣ 
ɳɟɛɟɧɶ ɮɪɚɤɰɢɢ 10– 20 ɦɢɥɥɢɦɟɬɪɨɜ. 

ȿɫɥɢ ɛɟɬɨɧ ɨɦɵɜɚɟɬɫɹ ɜɨɞɨɣ ɪɟɝɭɥɹɪɧɨ ɢɥɢ ɩɨɝɪɭɠɟɧ ɜ ɧɟё, ɬɨ 
ɷɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɝɪɚɧɢɬɧɨɝɨ ɤɭɛɢɱɟɫɤɨɝɨ ɳɟɛɧɹ 
ɮɪɚɤɰɢɣ 20 – 40 ɦɢɥɥɢɦɟɬɪɨɜ ɞɥɹ ɨɛɵɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 40 – 120 ɦɢɥɥɢɦɟɬɪɨɜ 
ɞɥɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɦɧɨɝɨɦɟɬɪɨɜɵɯ ɤɪɭɩɧɨɬɨɥɳɢɧɵɯ ɫɬɪɭɤɬɭɪ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɛɚɡɨɜɵɯ ɬɟɯɧɢɤɨ – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɛɟɬɨɧɚ ɜ ɤɨɧɬɟɤɫɬɟ ɡɚɳɢɬɵ ɨɬ ɜɥɚɝɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɨɛɚɜɤɢ, 
ɜɧɨɫɢɦɵɟ ɧɚ ɷɬɚɩɟ ɡɚɦɟɲɢɜɚɧɢɹ ɪɚɫɬɜɨɪɚ. 

ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: 
– ɉɥɚɫɬɢɮɢɤɚɬɨɪɵ. ɍɥɭɱɲɚɸɬ ɷɥɚɫɬɢɱɧɨɫɬɶ ɦɚɫɫɵ, ɭɫɢɥɢɜɚɸɬ ɫɰɟɩɥɟɧɢɟ 

ɫ ɚɪɦɢɪɨɜɚɧɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɩɨɜɵɲɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɫɥɟ ɨɤɚɦɟɧɟɧɢɹ ɦɚɬɟɪɢɚɥɚ. 

– Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɪɢɫɚɞɤɢ.  
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɵɲɚɸɬ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɩɪɨɞɭɤɰɢɢ 

ɩɭɬɟɦ ɜɧɟɫɟɧɢɹ ɜ ɧɟё ɝɢɞɪɨɮɨɛɧɵɯ ɜɟɳɟɫɬɜ – ɫɢɥɢɤɨɧɨɜɵɯ ɠɢɞɤɨɫɬɟɣ, 
ɳɟɥɨɱɧɵɯ ɫɨɥɟɣ ɜɵɫɲɢɯ ɤɢɫɥɨɬ. 

– ɍɫɤɨɪɢɬɟɥɢ ɢ ɡɚɦɟɞɥɢɬɟɥɢ ɬɜɟɪɞɟɧɢɹ. Ɇɨɞɢɮɢɰɢɪɭɟɬ ɫɤɨɪɨɫɬɶ 
ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɩɥɚɫɬɢɱɧɨɣ ɦɚɫɫɵ, ɱɟɦ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ 
ɧɚɛɨɪ ɫɦɟɫɶɸ ɧɨɦɢɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
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– Ɋɚɫɲɢɪɢɬɟɥɢ. ɋɧɢɠɚɸɬ ɫɬɟɩɟɧɶ ɭɫɚɞɤɢ, ɡɚɩɨɥɧɹɸɬ ɨɛɪɚɡɭɸɳɢɟɫɹ 
ɬɪɟɳɢɧɵ ɢ ɩɨɪɵ ɦɚɬɟɪɢɚɥɚ. Ɍɢɩɢɱɧɵɟ ɜɟɳɟɫɬɜɚ – ɧɢɬɪɚɬɵ ɢ ɧɢɬɪɢɬɵ ɧɚɬɪɢɹ, 
ɫɨɥɢ ɯɥɨɪɧɨɝɨ ɠɟɥɟɡɚ, ɫɢɥɢɤɚɬɵ ɤɚɥɢɹ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɵɟ ɜɢɞɵ ɞɨɛɚɜɨɤ: 
– ɉɪɨɬɢɜɨɦɨɪɨɡɧɵɟ ɩɪɢɫɚɞɤɢ. ɉɪɨɬɢɜɨɞɟɣɫɬɜɭɸɬ ɡɚɦɟɪɡɚɧɢɸ ɜɨɞɵ ɜ 

ɪɚɫɬɜɨɪɟ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
– ȼɥɚɝɨɭɞɟɪɠɢɜɚɬɟɥɢ. ɇɟ ɞɨɩɭɫɤɚɸɬ ɛɵɫɬɪɨɝɨ ɜɵɫɵɯɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ɩɨɫɥɟ ɭɤɥɚɞɤɢ. Ʉɪɚɫɹɳɢɟ ɩɢɝɦɟɧɬɵ. ɂɡɦɟɧɹɟɬ ɨɬɬɟɧɨɤ ɦɚɬɟɪɢɚɥɚ. 
ɉɪɨɱɢɟ. Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɞɨɛɚɜɤɢ, ɩɨɥɹɪɢɡɚɬɨɪɵ, ɛɢɨɰɢɞɧɵɟ ɷɤɫɬɪɚɤɬɨɪɵ. 

ɉɪɨɰɟɫɫ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɟɫɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɣ ɦɚɥɨ ɱɟɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɨɛɵɱɧɵɯ ɛɟɬɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɪɚɡɧɵɯ ɦɚɪɨɤ. Ɉɫɧɨɜɧɨɣ ɮɚɤɬɨɪ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɩɪɚɜɢɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɞɨɰɟɦɟɧɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ, ɱɬɨ 
ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ (ɪɟɝɢɨɧɚ) ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɚɜɧɵɟ ɡɚɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ: 
Ɉɩɪɟɞɟɥɢɬɶ ɧɚɡɧɚɱɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɭɞɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ȼɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɡɚɩɨɥɧɢɬɟɥɶ (ɳɟɛɟɧɶ, ɩɟɫɨɤ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɡɟɪɧɢɫɬɨɫɬɢ). ɉɪɨɫɱɢɬɚɬɶ ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ (ɛɟɪɹ ɜ ɭɱɟɬ ɨɩɬɢɦɚɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɩɨɞɜɢɠɧɨɫɬɢ ɫɦɟɫɢ) 

ɗɬɚɩɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ: 
Ɂɚɫɵɩɤɚ ɜɫɟɯ ɫɭɯɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɛɟɬɨɧɨɦɟɲɚɥɤɭ – ɰɟɦɟɧɬɚ, ɳɟɛɧɹ, 

ɩɟɫɤɚ. Ɍɳɚɬɟɥɶɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɨɛɚɜɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɵ. ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɦɢɧɢɦɭɦ 5 ɦɢɧɭɬ. ȼɜɟɞɟɧɢɟ 
ɩɪɢɫɚɞɨɤ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 10 ɦɢɧɭɬ. 

Ƚɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɫɱɢɬɚɸɬ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ, ɢɡɝɢɛ, ɚ ɬɚɤɠɟ ɨɫɟɜɨɟ 
ɪɚɫɬɹɠɟɧɢɟ, ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɫɩɵɬɚɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ. 

ɋɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɡɚɬɜɟɪɞɟɜɲɟɝɨ 
ɫɨɫɬɚɜɚ – ɪɚɡɪɭɲɟɧɢɟ ɤɭɛɚ ɫ ɪɟɛɪɨɦ 15 ɫɦ. Ⱦɥɹ ɝɢɞɪɨɛɟɬɨɧɨɜ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ 
ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɩɨ ɤɥɚɫɫɚɦ ɩɪɨɱɧɨɫɬɢ ɨɬ ȼ10 ɞɨ ȼ40, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. Ɉɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ ɦɚɪɤɢɪɭɟɬɫɹ ɢɧɞɟɤɫɚɦɢ Bt 0,4 – 
Bt 4 ɢ ɛɟɪɭɬɫɹ ɫ ɲɚɝɨɦ 0,2, ɨɧɢ ɩɨɤɚɡɵɜɚɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧɵ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɢɡɝɢɛ ɨɬ Btb 0,4 – Btb 8, 
ɝɞɟ ɩɪɢɦɟɧɟɧ ɬɨɬ ɠɟ ɲɚɝ, ɚ ɧɚɝɪɭɡɤɚ ɢɞɟɬ ɧɚ ɢɡɝɢɛ ɷɥɟɦɟɧɬɚ ɞɨ ɩɨɹɜɥɟɧɢɹ 
ɬɪɟɳɢɧɵ. 

Ɇɚɪɤɚ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢɡɦɟɪɹɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 180 ɫɭɬɨɤ ɩɨɫɥɟ 
ɡɚɥɢɜɤɢ ɪɚɫɬɜɨɪɚ. ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɧɟ ɦɨɠɟɬ 
ɩɪɨɩɭɫɤɚɬɶ ɜɨɞɭ. ɉɨɷɬɨɦɭ ɦɚɪɤɚ ɟɝɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ W2 – ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɛɪɚɡɟɰ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜɵɞɟɪɠɢɜɚɟɬ ɞɚɜɥɟɧɢɟ 0,2 
Ɇɉɚ, ɞɨ W8 ɫ ɲɚɝɨɦ 2. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɜɨɞɨɫɬɨɣɤɨɝɨ ɛɟɬɨɧɚ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ ɰɟɦɟɧɬɚ, ɢ 
ɩɨɤɚɡɚɬɟɥɶ ɞɨɜɨɞɢɬɫɹ ɞɨ W12. 

ɉɨ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɞɟɥɢɬɫɹ ɩɨ ɦɚɪɤɚɦ ɨɬ F50 
ɞɨ F300 ɫ ɲɚɝɨɦ 50. ɐɢɮɪɚ ɩɨɫɥɟ ɢɧɞɟɤɫɚ ɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ 
ɡɚɦɨɪɨɡɤɢ-ɨɬɬɚɢɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜɵɞɟɪɠɢɜɚɟɬ ɫɨɫɬɚɜ ɞɨ ɩɨɬɟɪɢ ɱɟɬɜɟɪɬɢ ɫɜɨɟɣ 
ɩɪɨɱɧɨɫɬɢ. Ⱦɨɛɚɜɥɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɫ ɩɨɤɚɡɚɬɟɥɟɦ F400. ɂɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ 
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ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ ɫ ɦɟɧɹɸɳɟɣɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 28 ɫɭɬɨɤ, 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɦɚɪɤɚ ɦɨɪɨɡɨɭɫɬɨɣɱɢɜɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌɨɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɣ ɛɟɬɨɧ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɨɞɜɢɠɧɨɫɬɶ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɪɚɜɢɥɶɧɨ ɩɪɨɜɟɫɬɢ ɟɝɨ 
ɭɤɥɚɞɤɭ. ɋɨɫɬɚɜ ɞɨɥɠɟɧ ɡɚɬɜɟɪɞɟɜɚɬɶ ɪɚɜɧɨɦɟɪɧɨ, ɛɟɡ ɪɚɫɫɥɚɢɜɚɧɢɹ ɢ 
ɪɚɫɬɪɟɫɤɢɜɚɧɢɹ, ɧɚɛɢɪɚɬɶ ɩɪɨɱɧɨɫɬɶ ɜ ɧɟɨɛɯɨɞɢɦɵɣ ɫɪɨɤ. 

 
9.2 ɉɪɢɱɢɧɵ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ. 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ. ɗɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɡɵɜɚɸɬ ɩɨɹɜɥɟɧɢɟ ɜ 
ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ 
ɩɨɹɜɥɟɧɢɟ ɬɪɟɳɢɧ. 

Ɍɪɟɳɢɧɵ, ɧɚɪɭɲɚɸɳɢɟ ɦɨɧɨɥɢɬɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ, ɭɦɟɧɶɲɚɸɬ ɟɝɨ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ɍɪɟɳɢɧɵ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɜ ɫɥɭɱɚɟ ɢɯ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɫɤɪɵɬɢɹ (0.5 ɦɦ ɢ ɛɨɥɟɟ) ɩɪɢɜɨɞɹɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɮɢɥɶɬɪɚɰɢɢ 
ɱɟɪɟɡ ɛɟɬɨɧ ɢ ɟɝɨ ɜɵɳɟɥɚɱɢɜɚɧɢɟ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɢɥɢ ɛɥɢɡɤɢɟ ɤ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɝɥɭɛɨɤɢɟ (ɨɫɨɛɟɧɧɨ ɫɤɜɨɡɧɵɟ) ɬɪɟɳɢɧɵ ɜɞɨɥɶ ɨɫɢ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ 
ɜɵɡɵɜɚɸɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɢɜɨɞɹɳɟɟ 
ɧɟɪɟɞɤɨ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɚ 
ɬɚɤɠɟ ɤ ɫɢɥɶɧɨɦɭ ɜɨɡɪɚɫɬɚɧɢɸ ɫɤɚɥɵɜɚɸɳɢɯ ɢ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. ȼ 
ɩɥɨɬɢɧɚɯ ɬɪɟɳɢɧɵ ɭɦɟɧɶɲɚɸɬ ɪɚɛɨɱɟɟ ɫɟɱɟɧɢɟ, ɭɯɭɞɲɚɹ ɢɯ ɧɚɩɪɹɠɟɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ. ȼ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɫɢɥɶɧɨ ɚɪɦɢɪɨɜɚɧɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ 
ɧɚɩɨɪɨɦ, ɬɪɟɳɢɧɵ ɜɟɞɭɬ ɤ ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɵ ɢ ɫɧɢɠɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɬɪɟɳɢɧɵ, ɩɨɹɜɥɹɸɳɢɟɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɡɤɢɯ 
ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɥɧɟɱɧɵɯ 
ɥɭɱɟɣ ɢ ɜɟɬɪɨɜ, ɦɟɧɟɟ ɨɩɚɫɧɵ, ɱɟɦ ɝɥɭɛɨɤɢɟ ɢɥɢ ɫɤɜɨɡɧɵɟ. 

Ʉɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ 
ɤɚɬɟɝɨɪɢɢ: 

Ⱥ) ɫɟɡɨɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɟɪɢɨɞɨɦ ɜ ɝɨɞ; 
Ȼ) ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɯɨɠɞɟɧɢɟɦ ɰɢɤɥɨɧɨɜ  
ɢ ɚɧɬɢɰɢɤɥɨɧɨɜ (ɦɟɫɹɱɧɵɟ ɤɨɥɟɛɚɧɢɹ); 
ȼ) ɫɭɬɨɱɧɵɟ ɤɨɥɟɛɚɧɢɹ. 
Ʉɨɥɟɛɚɧɢɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɨɢɫɯɨɞɹɬ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɹɜɥɹɸɳɟɣɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ ɞɥɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɚ ɩɪɨɧɢɤɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɛɟɬɨɧɧɵɟ ɦɚɫɫɢɜɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɫɨɨɪɭɠɟɧɢɹ. 

ȼɥɢɹɧɢɟ ɦɟɫɹɱɧɵɯ ɢ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ 
ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɝɨɞɨɜɨɝɨ 
ɤɨɥɟɛɚɧɢɹ ɢ ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɨɝɪɟɜɚ. 

Ⱦɥɹ ɩɨɞɜɨɞɧɵɯ ɱɚɫɬɟɣ ɫɨɨɪɭɠɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ 
ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. ȼ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɬɟɦɩɟɪɚɬɭɪɚ 
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ɜɨɞɵ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ, ɚ ɧɚ ɝɥɭɛɢɧɟ 20-30 ɦɟɬɪɨɜ 
ɟɟ ɤɨɥɟɛɚɧɢɹ ɜɫɟɝɨ 1– 20ɋ. ɉɪɢ ɨɰɟɧɨɱɧɵɯ ɪɚɫɱɟɬɚɯ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɤɚɤ ɭɤɚɡɚɧɨ ɜ ɮɨɪɦɭɥɟ 
9.1: 

 
tɭɫɬ = ( tɫɪ.ɝɨɞ+4)/2.                 (9.1) 
                                                                                        
ɉɪɢ ɛɨɥɟɟ ɬɨɱɧɵɯ ɪɚɫɱɟɬɚɯ ɫɬɪɨɹɬ ɢɡɨɬɟɪɦɵ ɜ ɬɟɥɟ ɦɚɫɫɢɜɧɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɟɡɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɧɨɜɚɧɢɹ ɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɗɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɪɚɡɨɝɪɟɜ. 
ɗɬɨɬ ɜɢɞ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 

ɉɪɢ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɬɜɟɪɞɟɸɳɟɝɨ ɛɟɬɨɧɚ, ɜɵɞɟɥɹɟɬɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ. Ɍɚɤ, 1 ɤɝ ɰɟɦɟɧɬɚ ɜɵɞɟɥɹɟɬ 380– 550 ɤȾɠ/ɤɝ (90-130 
ɤɤɚɥ/ɤɝ) ɬɟɩɥɚ.  

ɉɪɢ ɬɜɟɪɞɟɧɢɢ ɜ ɚɞɢɚɛɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ (ɬ.ɟ. ɛɟɡ ɨɬɞɚɱɢ ɬɟɩɥɚ ɜɨ 
ɜɧɟɲɧɸɸ ɫɪɟɞɭ) ɩɨɞɴɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɚ ɞɨɫɬɢɝɚɟɬ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ 
ɝɪɚɞɭɫɨɜ. 

ȼ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɪɚɡɨɝɪɟɜ ɡɚɜɢɫɢɬ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɬ ɜɵɫɨɬɵ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɢɯ ɩɟɪɟɤɪɵɬɢɹ. 
ɉɨɫɥɟɞɧɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɪɨɫɬɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɜɵɫɨɬɟ. 

  ɗɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɪɚɡɨɝɪɟɜ ɨɤɚɡɵɜɚɟɬ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɂɧɬɟɧɫɢɜɧɨɟ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɜ ɩɟɪɢɨɞ ɩɟɪɜɵɯ 5– 10 ɫɭɬɨɤ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɜɟɞɟɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɩɨɞɴɟɦɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɛɥɨɤɚɯ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɚ ɩɨɫɥɟɞɭɸɳɢɟ 
ɨɫɬɵɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɜɟɞɟɬ ɤ ɩɨɹɜɥɟɧɢɸ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ. 

ɇɚɱɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ (ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɦɨɦɟɧɬ ɛɟɬɨɧɢɪɨɜɚɧɢɹ). 

ȼɥɢɹɧɢɟ ɷɬɨɝɨ ɮɚɤɬɨɪɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɨɥɶɤɨ ɪɚɫɱɟɬɨɦ, ɧɨ ɤɚɤ 
ɩɪɚɜɢɥɨ, ɱɟɦ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɦɨɦɟɧɬɟ ɭɤɥɚɞɤɢ ɜ ɛɥɨɤ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɢɯ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. 

ȼɥɢɹɧɢɟ ɷɬɨɝɨ ɮɚɤɬɨɪɚ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɟ ɫɜɨɛɨɞɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɞɟɮɨɪɦɚɰɢɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɟё ɷɥɟɦɟɧɬɨɜ. Ɍɚɤ ɧɢɠɧɹɹ ɱɚɫɬɶ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɧɚɯɨɞɢɬɫɹ ɜ «ɡɚɳɟɦɥɟɧɧɨɦ» 
ɫɨɫɬɨɹɧɢɢ. ȿɫɥɢ ɜ ɷɬɨɣ ɡɨɧɟ ɛɟɬɨɧ ɭɤɥɚɞɵɜɚɸɬ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɛɨɥɟɟ ɜɵɫɨɤɨɣ, 
ɱɟɦ ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹɫɹ ɜ ɷɬɨɣ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, 
ɬɨ ɩɪɢ ɟɝɨ ɨɫɬɵɜɚɧɢɢ ɤ ɪɚɫɬɹɝɢɜɚɸɳɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ ɷɤɡɨɬɟɪɦɢɢ ɞɨɛɚɜɹɬɫɹ 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ ɦɟɠɞɭ ɧɚɱɚɥɶɧɨɣ ɢ 
ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɬɟɦɩɟɪɚɬɭɪɚɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɱɟɦ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɫɦɟɫɢ, ɬɟɦ 
ɥɭɱɲɟ. 
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ɉɨ ɯɚɪɚɤɬɟɪɭ ɬɟɪɦɨɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɡɨɧɵ: ɤɨɧɬɚɤɬɧɚɹ, ɩɟɪɟɯɨɞɧɚɹ, ɫɜɨɛɨɞɧɚɹ  

ȼ ɡɨɧɟ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɨɫɧɨɜɚɧɢɸ (ɤɨɧɬɚɤɬɧɚɹ ɡɨɧɚ), ɬɟɦɩɟɪɚɬɭɪɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɨɛɳɟɝɨ ɨɫɬɵɜɚɧɢɹ 
ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ, ɡɚɳɟɦɥɟɧɧɨɝɨ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɫɤɚɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ 
ɢ ɢɡ-ɡɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɫɟɱɟɧɢɸ ɦɚɫɫɢɜɚ. ȼɥɢɹɧɢɟ ɡɚɳɟɦɥɟɧɢɹ 
ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɨɫɧɨɜɚɧɢɹ. ȼ ɡɨɧɟ, ɭɞɚɥɟɧɧɨɣ ɨɬ ɨɫɧɨɜɚɧɢɹ 
(ɫɜɨɛɨɞɧɚɹ ɡɨɧɚ), ɨɫɧɨɜɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜɫɥɟɞɫɬɜɢɟ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɦɚɫɫɢɜɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɢɬɟɥɶɧɵɟ 
ɩɟɪɟɪɵɜɵ ɜ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɹɜɥɟɧɢɸ ɡɚɳɟɦɥɟɧɢɹ. 

Ɍɪɟɳɢɧɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɩɪɢɱɢɧɚɦɢ ɞɚɧɧɨɝɨ ɹɜɥɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɫɱёɬɧɵɯ ɦɟɬɨɞɢɤ ɢ ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ ɩɪɨɟɤɬɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɩɥɨɬɢɧɵ (ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɟɪɜɨɝɨ ɫɬɨɥɛɚ ɩɥɨɬɢɧɵ ɩɪɢ 
ɨɬɫɬɚɜɚɧɢɢ ɜ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɞɪɭɝɢɯ ɫɬɨɥɛɨɜ. 

 
9.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ. 
 
Ȼɨɪɶɛɭ ɫ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɦɚɫɫɢɜɧɵɯ ɛɟɬɨɧɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ – ɷɬɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɚɹ 
ɞɥɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ ɲɜɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɢ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɤɚɤ ɚɪɦɢɪɨɜɚɧɢɟ ɜ 
ɦɟɫɬɚɯ ɜɟɪɨɹɬɧɨɝɨ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ ɨɬ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɩɨɡɜɨɥɹɸɳɟɟ ɢɡɛɟɠɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɤɪɭɩɧɵɯ ɬɪɟɳɢɧ ɨɬ ɢɡɦɟɧɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɡɜɨɥɹɸɳɟɟ ɢɡɛɟɠɚɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɤɪɭɩɧɵɯ 
ɬɪɟɳɢɧ, ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɲɜɵ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
(ɩɨɫɬɨɹɧɧɵɟ) ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ (ɜɪɟɦɟɧɧɵɟ). ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ 
ɪɚɡɪɟɡɤɢ ɫɨɨɪɭɠɟɧɢɹ ɲɜɚɦɢ: 

ɋɬɨɥɛɱɚɬɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ – ɤɚɠɞɚɹ ɫɟɤɰɢɹ ɩɥɨɬɢɧɵ ɪɚɡɪɟɡɚɧɚ 
ɩɪɨɞɨɥɶɧɵɦɢ (ɢɞɭɳɢɦɢ ɜɞɨɥɶ ɨɫɢ ɩɥɨɬɢɧɵ) ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵ ɫɬɨɥɛɵ. Ⱦɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɪɚɡɝɪɭɡɢɬɶ ɛɟɬɨɧɧɵɣ ɦɚɫɫɢɜ. 
ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫ ɛɨɥɶɲɨɣ ɲɢɪɢɧɨɣ ɩɨɞɨɲɜɵ. 

Ɇɟɠɫɬɨɥɛɱɚɬɵɦ ɲɜɚɦ ɩɪɢɞɚɸɬ, ɱɚɳɟ ɜɫɟɝɨ ɩɥɨɫɤɭɸ ɮɨɪɦ. ɢ ɰɟɦɟɧɬɢɪɭɸɬ 
ɢɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɛɥɢɡɤɢɯ ɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɹɜɥɟɧɢɹ 
ɨɩɚɫɧɵɯ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɨɬ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ.  

ɋɟɤɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ – ɪɚɡɪɟɡɤɚ ɩɨ ɩɨɬɨɤɭ, ɲɢɪɢɧɚ ɦɟɠɞɭ ɲɜɚɦɢ 
(ɲɢɪɢɧɚ ɫɟɤɰɢɣ) ɡɚɜɢɫɢɬ ɨɬ ɨɫɧɨɜɚɧɢɹ ɢ ɬɢɩɚ ɫɨɨɪɭɠɟɧɢɹ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ 
ɪɚɡɪɟɡɤɢ ɜɟɞɟɬ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɡɨɧɵ ɡɚɳɟɦɥɟɧɢɹ ɫɤɚɥɶɧɵɦ 
ɨɫɧɨɜɚɧɢɟɦ, ɫɜɨɛɨɞɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɛɥɨɤɨɜ ɜɫɟɝɨ ɦɚɫɫɢɜɚ ɜ ɰɟɥɨɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɟɩɥɨɡɚɳɢɬɭ ɛɟɬɨɧɚ ɢ 
ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɪɢ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɟɡɤɢ 
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ɢɫɤɥɸɱɚɟɬɫɹ ɰɟɦɟɧɬɚɰɢɹ ɜɪɟɦɟɧɧɵɯ ɲɜɨɜ. ɋɢɫɬɟɦɚ ɜɩɨɥɧɟ ɞɨɩɭɫɬɢɦɚ ɜ ɪɚɣɨɧɚɯ 
ɫ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ. ȼɵɫɨɬɚ ɛɥɨɤɨɜ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 1,5 ɦ. 

ɋɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ ɜɩɟɪɟɜɹɡɤɭ – ɩɪɨɞɨɥɶɧɵɟ ɲɜɵ ɜɵɲɟɥɟɠɚɳɟɝɨ ɹɪɭɫɚ ɧɟ 
ɫɨɜɩɚɞɚɸɬ ɫɨ ɲɜɚɦɢ ɧɢɠɟɥɟɠɚɳɟɝɨ ɹɪɭɫɚ. Ʉ ɫɬɭɩɟɧɱɚɬɵɦ ɲɜɚɦ, ɨɛɪɚɡɭɸɳɢɦɫɹ 
ɩɪɢ ɷɬɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɟɡɤɢ, ɩɪɟɞɴɹɜɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɛɥɨɤɨɜ ɛɟɡ ɢɯ ɪɚɡɪɵɜɨɜ. ɋ ɷɬɨɣ 
ɰɟɥɶɸ ɪɚɡɦɟɪ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɬɭɩɟɧɱɚɬɨɝɨ ɲɜɚ ɨɝɪɚɧɢɱɢɜɚɸɬ 0,3– 0.5 
ɜɵɫɨɬɵ ɛɥɨɤɚ. ɉɪɢ ɛɨɥɶɲɨɣ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɢ ɦɟɞɥɟɧɧɨɦ ɟё ɨɫɬɵɜɚɧɢɢ 
ɩɨɞɜɢɠɤɢ ɛɥɨɤɨɜ ɡɚɬɪɭɞɧɟɧɵ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɢɥɚɦɢ ɬɪɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 
ɭɱɚɫɬɤɚɦ ɫɬɭɩɟɧɱɚɬɵɯ ɲɜɨɜ ɢ ɜ ɩɥɨɬɢɧɟ ɜɨɡɧɢɤɚɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɫɤɜɨɡɧɵɟ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɬɪɟɳɢɧɵ, ɩɨɷɬɨɦɭ ɷɬɚ ɫɢɫɬɟɦɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɧɟ ɛɨɥɶɲɢɯ 
ɩɥɨɬɢɧ. 

ɋɦɟɲɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ. 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɚɫɫɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. Ɋɚɡɪɟɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɫɨɱɟɬɚɧɢɟɦ ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɪɚɡɪɟɡɤɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
ɉɟɪɟɱɢɫɥɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɛɨɪɶɛɵ ɫ ɩɪɢɱɢɧɚɦɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɪɟɳɢɧ: 
1) ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɪɚɡɨɝɪɟɜ: ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɰɟɦɟɧɬɚ ɢ ɩɪɢɦɟɧɟɧɢɟ 

ɧɢɡɤɨ- ɢ ɫɪɟɞɧɟɬɟɪɦɢɱɧɵɯ ɰɟɦɟɧɬɨɜ, ɬɪɭɛɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɚ; 
2) ɧɚɱɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ: ɫɧɢɠɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
3) ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɲɧɢɯ ɚɬɦɨɫɮɟɪɧɵɯ ɮɚɤɬɨɪɨɜ: ɢɫɩɨɥɧɟɧɢɟ ɞɥɹ 

ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɲɚɬɪɨɜ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
4) ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɪɵɜɨɜ ɜ ɛɟɬɨɧɢɪɨɜɚɧɢɢ: ɫɨɛɥɸɞɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 

ɢɧɬɟɪɜɚɥɨɜ ɜ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɫɦɟɠɧɵɯ ɩɨ ɜɵɫɨɬɟ ɛɥɨɤɨɜ. 
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 9.4 Ɇɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 
 
ɏɨɪɨɝɨɱɢɣɫɤɚɹ Ƚɗɋ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɟɬɨɧɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɇɉɍ- 980 

ɦ., Ɏɉɍ 981 ɦ., ɍɆɈ 970,82 ɦ., ɝɪɟɛɟɧɶ ɩɥɨɬɢɧɵ 984,60 ɦ., ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ 1, 
ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 4 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 276 Ɇȼɬ., ɫ 
ɝɪɚɧɢɬɧɵɦ ɨɫɧɨɜɚɧɢɟɦ, ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ Ɋɟɤɟ ȼɟɪɯɧɹɹ Ʌɚɪɛɚ. 

Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɡɤɨɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶɸ, ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ. ɋɚɦɵɟ ɞɨɠɞɥɢɜɵɟ ɦɟɫɹɰɵ – ɢɸɥɶ ɢ ɚɜɝɭɫɬ.  

Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ:  
– ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – 6,5 °ɋ  
– ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ – 54 °ɋ 
– ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +36 °ɋ  
– ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 431 ɦɦ  
– ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɩɨɱɜɵ 2,5 ɦ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɏɨɪɨɝɨɱɢɣɫɤɨɣ 

Ƚɗɋ, ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɨ ɡɨɧɢɪɨɜɚɧɢɟ, ɪɢɫɭɧɨɤ 9.1. 
 

 
 
Ɋɢɫɭɧɨɤ 9.1 – Ɋɚɡɪɟɡ ɩɨ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. Ɂɨɧɢɪɨɜɚɧɢɟ 

ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 
 
 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 9.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 
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Ɂɨɧɵ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ 

B W F 

I 20 4 100 

II  20 8 250 
III  20 8 - 
IV 10 2 - 

I – ɧɚɪɭɠɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɧɟ ɨɦɵɜɚɟɦɵɯ ɜɨɞɨɣ; 
II  – ɧɚɪɭɠɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧ ɜ ɩɪɢɞɟɥɚɯ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ ɢ ɇȻ, ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɨɦɵɜɚɟɦɵɟ ɜɨɞɨɣ (ɜɨɞɨɫɛɪɨɫɵ, ɜɨɞɨɜɵɩɭɫɤɢ, ɜɨɞɨɛɨɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ); 
III  – ɧɚɪɭɠɧɵɟ, ɚ ɬɚɤ ɠɟ ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɨɫɧɨɜɚɧɢɸ ɱɚɫɬɢ ɩɥɨɬɢɧ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ 
ɦɢɧɢɦɚɥɶɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɢɯ ɛɶɟɮɚɯ; 
IV – ɜɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɩɥɨɬɢɧɚ ɨɝɪɚɧɢɱɟɧɧɚɹ ɡɨɧɚɦɢ I –III.  

 
ɒɢɪɢɧɚ ɥɸɛɨɣ ɡɨɧɵ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ 2 ɦɟɬɪɨɜ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɫɬɨɥɛɱɚɬɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ. ȼ ɫɜɹɡɢ ɫ ɩɪɢɪɨɞɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ. ɉɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɏɨɪɝɨɱɢɣɫɤɨɣ Ƚɗɋ,  ɫɨɨɪɭɠɟɧɢɟ ɛɭɞɟɬ ɪɚɡɞɟɥɟɧɨ ɧɚ 21 ɫɟɤɰɢɸ ɩɨ 
14 ɦɟɬɪɨɜ, ɚ ɬɚɤ ɠɟ ɧɚ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜɵɫɨɬɨɣ 3 ɦ, ɞɥɢɧɨɣ ɞɨ 20 ɦɟɬɪɨɜ, ɢ 
ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɬɨɥɛɱɚɬɚɹ  ɫɢɫɬɟɦɚ ɪɚɡɪɟɡɤɢ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɯɟɦɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

 
 

Ɋɢɫɭɧɨɤ 9.2– Ɋɚɡɪɟɡ ɩɨ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. ɋɬɨɥɛɱɚɬɚɹ ɫɢɫɬɟɦɚ 
ɪɚɡɪɟɡɤɢ ɏɨɪɝɨɱɢɣɫɤɨɣ Ƚɗɋ 

 
ȼ ɫɨɫɬɚɜ ɛɟɬɨɧɚ ɛɭɞɭɬ ɞɨɛɚɜɥɟɧɵ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɪɢɫɚɞɤɢ, 

ɩɪɨɬɢɜɨɦɨɪɨɡɧɵɟ ɩɪɢɫɚɞɤɢ, ɜɥɚɝɨɭɞɟɪɠɢɜɚɬɟɥɢ. Ȼɭɞɟɬ ɭɦɟɧɶɲɟɧ ɪɚɫɯɨɞ 
ɰɟɦɟɧɬɚ ɢ ɩɪɢɦɟɧɟɧ ɧɢɡɤɨ– ɢ ɫɪɟɞɧɟ ɬɟɪɦɢɱɧɵɣ ɰɟɦɟɧɬ. 

Ɉɪɝɚɧɢɡɨɜɚɧɧɨ ɬɪɭɛɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɛɟɬɨɧɚ. ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ 
ɬɪɭɛɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ. 
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Ɋɢɫɭɧɨɤ 9.3– Ɋɚɡɪɟɡ ɩɨ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. ɋɯɟɦɚ ɬɪɭɛɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 
 

ɋɢɫɬɟɦɚ ɬɪɭɛɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ:  
– ɡɦɟɟɜɢɤɨɜ ɨɯɥɚɠɞɟɧɢɹ,  
– ɫɬɨɹɤɨɜ,  
– ɜɵɯɨɞɨɜ ɜ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ,  
– ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɨɞɚɱɢ ɢ ɜɨɡɜɪɚɬɚ ɜɨɞɵ, 
– ɪɚɡɜɨɞɹɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
ɋɛɨɪɤɚ ɢ ɦɨɧɬɚɠ ɡɦɟɟɜɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɬɨɣ 

ɱɚɫɬɢ ɛɥɨɤɚ, ɝɞɟ ɛɟɬɨɧ ɭɥɨɠɟɧ ɞɨ ɨɬɦɟɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɹɪɭɫɚ ɨɯɥɚɠɞɟɧɢɹ 
ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɭɤɥɚɞɤɢ Ȼɋ ɜ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ. ɉɪɢ ɷɬɨɦ ɫɪɚɡɭ ɩɨɫɥɟ ɭɤɥɚɞɤɢ 
ɛɟɬɨɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɦɵɜɤɚ ɢɥɢ ɩɪɨɞɭɜɤɚ ɡɦɟɟɜɢɤɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɢɯ 
ɡɚɫɨɪɟɧɢɹ ɫɦɟɫɶɸ. ɒɚɝ ɡɦɟɟɜɢɤɨɜ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ 0,75– 1– 1,5– 3 ɦɟɬɪɚ, ɚ ɩɨ 
ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɹɪɭɫɚɦɢ he ɬɨ ɠɟ 0,75– 3.  

Ɍɪɭɛɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɞɜɟ ɫɬɚɞɢɢ: 
1) Ⱦɥɹ ɫɧɹɬɢɹ ɩɢɤɚ ɷɤɡɨɬɟɪɦɢɢ ɛɟɬɨɧɚ; 
2) Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɫɢɜɚ ɛɟɬɨɧɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ  

ɨɦɨɧɨɥɢɱɢɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ. 
Ȼɭɞɟɬ ɩɪɢɦɟɧɟɧ ɲɚɬɟɪ, ɜɫɥɟɞɫɬɜɢɟ ɫɭɪɨɜɨɝɨ ɤɥɢɦɚɬɚ. ɋɯɟɦɚ ɲɚɬɪɨɜ 

ɭɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɲɚɬɪɨɜ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ (5– 15℃), ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɚɜɚɟɦɨɣ Ȼɋ, ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ 
ɜ ɬɟɯ ɠɟ ɩɪɢɞɟɥɚɯ. ɍɫɬɪɨɣɫɬɜɨ ɲɚɬɪɚ ɧɟ ɧɚɪɭɲɚɟɬ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚ 
ɛɟɬɨɧɢɪɭɟɦɵɯ ɭɱɚɫɬɤɚɯ, ɢ ɫɚɦɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢɫɤɥɸɱɚɸɬ ɪɹɞ ɨɩɟɪɚɰɢɣ, 
ɤɨɬɨɪɵɟ ɫɧɢɠɚɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɛɨɬɵ. ɒɚɬɟɪ ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɚɯ ɫ ɫɚɦɨɩɨɞɴɟɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ. ɉɨɤɪɵɬɢɟ ɜɵɩɨɥɧɟɧɨ ɢɡ 
ɫɟɬɤɢ ɬɢɩɚ “ɪɚɛɢɬɰɚ” ɫ ɹɱɟɣɤɚɦɢ 5– 15 ɦɦ ɢ ɛɪɟɡɟɧɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɬɨɥɳɢɧɨɣ 
0,3 ɦɦ. ɒɚɬɟɪ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɩɪɨɥɟɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɩɨɪɚɯ, 
ɤɨɥɨɧɧɵ ɡɚɤɪɟɩɥɟɧɵ ɧɟɩɨɞɜɢɠɧɨ ɢ ɜɵɩɨɥɧɟɧɵ ɢɯ ɭɝɨɥɤɨɜɨɝɨ ɢ ɲɜɟɥɥɟɪɧɨɝɨ 
ɩɪɨɤɚɬɚ. ȼɟɪɯɧɢɟ ɱɚɫɬɢ ɫɬɨɟɤ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɲɚɪɧɢɪɧɵɟ ɭɩɨɪɵ ɫ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɞɥɹ ɲɚɪɧɢɪɧɨɝɨ ɨɩɢɪɚɧɢɹ ɜɟɪɯɧɢɯ ɮɟɪɦ, ɤɨɬɨɪɵɟ ɨɛɨɪɭɞɨɜɚɧɵ 
ɦɨɧɬɚɠɧɵɦɢ ɫɟɤɰɢɹɦɢ ɤɨɥɨɧɧ ɞɥɹ ɧɚɪɚɳɢɜɚɧɢɹ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɚɧɧɵɣ 
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ɲɚɬɟɪ ɹɜɥɹɟɬɫɹ ɝɢɛɤɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɦɨɠɟɬ ɩɪɨɝɢɛɚɬɶɫɹ ɧɚ 0,5 ɦ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɞɨ 1,5– 2 ɦ ɜ ɩɪɨɞɨɥɶɧɨɦ. Ɋɚɡɦɟɪɚɦɢ 21ɦ ɧɚ 15 ɦ ɜɵɫɨɬɨɣ 10 ɦ. ɋ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɛɨɝɪɟɜɚ. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 

Ɋɢɫɭɧɨɤ. 9.4– ɋɯɟɦɚ ɲɚɬɪɨɜ ɧɚ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 
 
Ȼɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɚ ɡɚɤɥɚɞɤɚ ɚɩɩɚɪɚɬɭɪɵ ɄɂȺ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
Ⱦɟɮɨɪɦɚɰɢɢ ɜ ɛɟɬɨɧɟ ɢ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ (ɉɅȾɋ) ɫ ɛɚɡɚɦɢ 400, 2000, 5000 ɦɦ. 
Ɋɚɫɤɪɵɬɢɹ ɲɜɨɜ ɢ ɬɪɟɳɢɧ ɢɡɦɟɪɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɪɭɧɧɵɯ ɳɟɥɟɦɟɪɨɜ 

ɬɢɩɚ ɉɅɉɋ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɫɬɪɭɧɧɵɣ). ɉɅɉɋ-3, 6, 10, 
12 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɤɪɵɬɢɣ 3, 6, 10, 12 ɦɦ. 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɚɧɤɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɪɭɠɢɧɵ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨ ɫɬɪɭɧɨɣ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɛɟɬɨɧɚ ɢ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢɡɦɟɪɹɟɬɫɹ ɬɟɪɦɨɦɟɬɪɚɦɢ ɬɢɩɚ 
ɉɌɋ-60 (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɪɭɧɧɵɣ). Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɫɨɫɬɚɜɥɹɟɬ ɨɬ -20 ɞɨ 60°ɋ. ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.12 ɫɯɟɦɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɄɂȺ ɜ ɛɥɨɤɟ ɫɟɤɰɢɢ 20 ɨɬɦɟɬɤɚ 940.00. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɟɧɵ ɢ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ 

ɷɥɟɦɟɧɬɵ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ ɧɚ ȼɟɪɯɧɹɹ Ʌɚɪɛɚ. ɋɨɨɪɭɠɟɧɢɟ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ. 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɯɨɞɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ – 276 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 1,140 ɦɥɪɞ. ɤȼɬ∙ɱ. 
ɇɉɍ – 980,00 ɦ, Ɏɉɍ – 981,00 ɦ, ɍɆɈ – 970,80 ɦ 
Ɉɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ – 4ɲɬ., ɬɢɩ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ – ɉɅ50-ȼ-500. 
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɩɪɢɩɥɨɬɢɧɧɚɹ ɤɨɦɩɨɧɨɜɤɚ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɢɬ: 
1) ɩɪɚɜɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
2) ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
3) ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
4) ɥɟɜɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 4 ɷɬɚɩɚ. ɉɟɪɟɤɪɵɬɢɟ – 4ɝɨɞ. Ɂɚɩɭɫɤ ɩɟɪɜɨɝɨ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ – 10 ɝɨɞ. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɏɨɪɨɝɨɱɢɣɫɤɚɹ Ƚɗɋ 

ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 

ɨɛɨɫɧɨɜɚɧɧɨ ɢ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ȼɟɪɯɧɹɹ Ʌɚɪɛɚ 

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

1931 211 190 196 327 688 726 612 565 276 219 155 128 358 
1932 211 191 198 330 690 727 616 564 280 218 155 129 359 
1933 210 191 199 334 691 728 620 563 285 218 154 129 360 
1934 210 191 200 337 692 729 624 562 289 217 154 130 361 
1935 210 191 201 340 694 730 627 562 293 216 154 130 362 
1936 209 192 202 343 695 731 631 561 298 215 153 131 364 
1937 209 192 203 346 697 732 635 560 302 215 153 132 365 
1938 209 192 205 349 698 733 639 559 307 214 153 132 366 
1939 208 193 206 352 700 734 643 559 311 213 152 133 367 
1940 208 193 207 356 701 735 646 558 315 212 152 133 368 
1941 208 193 208 359 703 737 650 557 320 212 152 134 369 
1942 207 193 209 362 704 738 654 556 324 211 151 134 370 
1943 207 194 211 365 706 739 658 556 329 210 151 135 372 
1944 207 194 212 368 707 740 662 555 333 209 151 136 373 
1945 206 194 213 371 709 741 666 554 337 209 150 136 374 
1946 206 195 214 374 710 742 669 553 342 208 150 137 375 
1947 206 195 215 378 712 743 673 553 346 207 150 137 376 
1948 205 195 216 381 713 744 677 552 351 206 149 138 377 
1949 198 223 207 334 588 749 570 567 265 229 155 133 352 
1950 199 221 209 341 598 751 581 566 276 227 154 134 355 
1951 199 220 211 347 609 753 593 564 287 224 154 135 358 
1952 199 218 213 354 619 754 605 562 299 222 153 136 361 
1953 199 216 216 360 630 756 616 560 310 220 152 137 364 
1954 200 214 218 367 641 758 628 558 321 217 152 138 368 
1955 200 212 220 373 651 760 640 556 333 215 151 139 371 
1956 200 210 222 380 662 761 651 554 344 213 151 140 374 
1957 201 208 224 387 672 763 663 552 355 211 150 141 377 
1958 201 206 226 393 683 765 675 550 367 208 149 142 380 
1959 201 205 228 400 694 767 686 548 378 206 149 143 384 
1960 202 203 230 406 704 768 698 546 389 204 148 144 387 
1961 202 201 232 413 715 770 710 544 400 201 148 145 390 
1962 202 199 234 419 725 772 721 542 412 199 147 146 393 
1963 225 221 187 641 750 733 891 582 404 215 178 100 427 
1964 282 229 354 563 988 898 921 482 572 250 159 175 490 
1965 156 168 187 400 440 666 420 479 291 99 128 141 298 
1966 143 151 172 275 642 791 481 425 275 161 141 81 312 
1967 119 135 238 319 565 611 643 335 325 149 126 138 309 
1968 250 213 223 441 834 897 1144 801 654 261 120 235 506 
1969 111 111 218 400 669 537 678 541 422 166 126 128 342 
1970 254 192 374 460 1088 1192 1164 769 510 221 139 225 549 
1971 250 205 228 328 872 840 805 341 576 164 166 153 410 
1972 123 213 202 469 576 658 466 350 526 93 91 116 324 
1973 282 197 268 466 1147 958 835 738 804 219 155 178 521 
1974 332 233 213 735 1251 743 931 485 572 168 151 222 503 
1975 172 176 344 382 982 654 1199 491 716 155 174 203 471 
1976 180 205 299 657 788 589 850 638 513 215 110 109 429 
1977 340 213 430 626 944 1129 1012 857 710 284 244 206 583 
1978 119 131 197 357 615 715 673 325 360 108 83 91 314 
1979 237 172 278 729 1174 896 1285 475 766 174 184 166 545 
1980 172 131 248 454 725 758 729 432 557 126 85 153 381 
1981 164 131 172 507 739 737 799 391 419 112 124 147 370 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1982 250 385 410 710 1000 1125 1341 982 572 188 193 166 610 
1983 147 135 228 532 841 586 901 544 632 168 132 172 418 
1984 106 123 218 307 597 623 521 366 238 130 112 131 289 
1985 237 164 207 369 750 561 784 416 566 118 93 197 372 
1986 102 131 197 394 593 572 471 244 241 87 64 97 266 
1987 160 258 268 394 963 719 592 682 394 128 141 106 400 
1988 205 282 359 760 869 1003 1341 435 657 207 180 163 538 
1989 119 176 192 285 805 450 845 394 363 135 97 100 330 
1990 131 246 228 597 846 678 784 444 504 186 166 169 415 
1991 287 319 314 845 824 892 1113 682 992 313 176 275 586 
1992 151 139 147 513 715 486 455 385 438 139 83 156 317 
1993 229 303 258 472 901 733 1240 791 866 207 155 253 534 
1994 274 246 329 735 729 569 1073 738 551 240 99 181 480 
1995 184 237 400 816 774 1190 1088 522 632 236 120 219 535 
1996 139 151 293 507 655 582 546 313 310 120 81 150 321 
1997 217 291 197 513 796 1125 774 622 397 236 166 160 458 
1998 184 119 192 447 531 670 668 400 363 118 75 125 324 
1999 192 217 192 460 453 686 683 366 419 135 126 100 336 
2000 156 156 157 275 659 507 481 353 372 85 66 84 279 
2001 160 242 258 566 804 511 992 497 579 135 164 122 419 
2002 156 188 278 454 811 1161 891 500 626 215 114 144 462 
2003 176 217 349 554 1062 823 673 475 619 137 153 216 454 
2004 217 147 182 535 537 836 713 554 472 224 153 188 396 
2005 233 389 445 591 809 1079 1174 588 795 215 188 238 562 
2006 172 143 273 438 621 864 683 579 422 170 141 125 386 
2007 198 231 327 518 773 949 906 587 659 196 169 186 475 
2008 201 235 339 523 784 973 931 606 688 202 176 193 488 
2009 183 157 279 487 766 908 797 605 620 192 167 167 444 
2010 176 119 253 475 774 884 747 611 612 191 166 160 431 
2011 169 82 226 462 781 861 696 617 604 190 165 152 417 

Σ 206 194 229 407 737 763 715 547 398 201 148 143 391 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ  

Чɚɫɵ 
P(Ⱥɦɭɪɫɤɨɟ 
ɊȾɍ), Ɇȼɬ 

∆P, Ɇȼɬ 
 ∆ɗ, 

ɦɥɧ.ɤȼɬ.ɱ 

∆ɗ 
(ɤɨɨɪɞɢɧɚɬ.) 

ɦɥɧ.ɤȼɬ.ɱ  

∆P 
(ɤɨɨɪɞɢɧ.), 

Ɇȼɬ 
25.12.2019 0:00 2768 23,4 23,4 23,4 23,4 
25.12.2019 1:00 2744 1,7 3,4 26,8 25,1 
25.12.2019 2:00 2742 0,0 0,0 26,8 25,1 
25.12.2019 3:00 2742 29,4 117,6 144,4 54,5 
25.12.2019 4:00 2713 1,3 6,4 150,8 55,8 
25.12.2019 5:00 2712 5,5 33,2 184,0 61,3 
25.12.2019 6:00 2706 16,2 113,3 297,3 77,5 
25.12.2019 7:00 2690 12,4 98,8 396,2 89,9 
25.12.2019 8:00 2678 7,2 65,2 461,3 97,1 
25.12.2019 9:00 2670 3,8 38,3 499,7 101,0 
25.12.2019 10:00 2667 13,6 149,9 649,6 114,6 
25.12.2019 11:00 2653 7,2 86,9 736,5 121,8 
25.12.2019 12:00 2646 8,5 110,8 847,3 130,3 
25.12.2019 13:00 2637 8,1 113,3 960,6 138,4 
25.12.2019 14:00 2629 5,1 76,7 1037,3 143,6 
25.12.2019 15:00 2624 53,7 858,8 1896,0 197,2 
25.12.2019 16:00 2570 4,7 79,7 1975,7 201,9 
25.12.2019 17:00 2566 58,4 1050,5 3026,2 260,3 
25.12.2019 18:00 2507 32,4 615,1 3641,3 292,6 
25.12.2019 19:00 2475 16,2 323,7 3965,0 308,8 
25.12.2019 20:00 2459 28,5 599,4 4564,4 337,4 
25.12.2019 21:00 2430 2,6 56,2 4620,6 339,9 
25.12.2019 22:00 2428 9,4 215,5 4836,1 349,3 
25.12.2019 23:00 2418 2418,3 58038,9 62875,0 2767,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.2– ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ, ɦɟɠɟɧɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ     

m P, % 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ Qɫɪ.ɝɨɞ., ɦ3/c  Qɩɨɥ , ɦ3/c  Qɦɟɠ, ɦ3/c 
1 1,22 1982 610 1991 440 1982 1112 
2 2,44 1991 586 2005 387 1970 1053 
3 3,66 1977 583 1977 382 1977 985 
4 4,88 2005 562 1982 359 1979 958 
5 6,10 1970 549 1995 356 1973 920 
6 7,32 1979 545 1988 352 1968 919 
7 8,54 1988 538 1993 343 1993 916 
8 9,76 1995 535 1979 338 2005 912 
9 10,98 1993 534 1994 332 1988 912 
10 12,20 1973 521 1974 328 1995 894 
11 13,41 1968 506 1964 323 1991 878 
12 14,63 1974 503 1973 321 1974 852 
13 15,85 1964 490 2008 320 2002 841 
14 17,07 2008 488 2007 311 1975 832 
15 18,29 1994 480 2003 303 1997 829 
16 19,51 2007 475 1968 299 2008 823 
17 20,73 1975 471 1970 297 1964 822 
18 21,95 2002 462 1975 290 2007 804 
19 23,17 1997 458 1976 286 1994 777 
20 24,39 2003 454 2009 282 2009 769 
21 25,61 2009 444 1990 278 2003 758 
22 26,83 2010 431 2001 278 2010 754 
23 28,05 1976 429 1997 272 1987 739 
24 29,27 1963 427 2002 272 2011 739 
25 30,49 2001 419 1963 271 1963 739 
26 31,71 1983 418 2010 269 1983 718 
27 32,93 2011 417 1983 268 1976 716 
28 34,15 1990 415 2004 265 1971 714 
29 35,37 1971 410 1971 259 2001 701 
30 36,59 1987 400 2011 256 1962 690 
31 37,80 2004 396 1962 245 1990 688 
32 39,02 1962 393 1985 244 2006 687 
33 40,24 1961 390 1961 243 1961 685 
34 41,46 1960 387 1960 241 1960 679 
35 42,68 2006 386 1980 241 1959 674 
36 43,90 1959 384 1959 239 1948 672 
37 45,12 1980 381 1958 237 1947 670 
38 46,34 1958 380 2006 236 1946 669 
39 47,56 1948 377 1957 235 1958 668 
40 48,78 1957 377 1956 233 1945 667 
41 50,00 1947 376 1987 231 1981 667 
42 51,22 1946 375 1955 230 1944 666 
43 52,44 1956 374 1948 230 1943 665 
44 53,66 1945 374 1999 230 1942 663 
45 54,88 1944 373 1947 229 1957 663 
46 56,10 1985 372 1972 229 1941 662 
47 57,32 1943 372 1954 228 1980 661 
48 58,54 1955 371 1946 228 1940 660 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 
 

m P, % 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ Qɫɪ.ɝɨɞ., ɦ3/c  Qɩɨɥ , ɦ3/c  Qɦɟɠ, ɦ3/c 
49 59,76 1942 370 1945 227 2004 660 
50 60,98 1981 370 1953 226 1939 659 
51 62,20 1941 369 1944 226 1938 657 
52 63,41 1940 368 1943 225 1956 657 
53 64,63 1954 368 1952 224 1937 656 
54 65,85 1939 367 1942 224 1936 655 
55 67,07 1938 366 1941 223 1935 653 
56 68,29 1937 365 1951 222 1934 652 
57 69,51 1953 364 1940 222 1955 652 
58 70,73 1936 364 1981 222 1933 650 
59 71,95 1935 362 1939 221 1932 649 
60 73,17 1934 361 1992 221 1931 648 
61 74,39 1952 361 1950 220 1954 646 
62 75,61 1933 360 1938 220 1953 641 
63 76,83 1932 359 1937 219 1952 635 
64 78,05 1951 358 1996 219 1951 630 
65 79,27 1931 358 1949 218 1985 628 
66 80,49 1950 355 1936 218 1950 624 
67 81,71 1949 352 1935 217 1989 624 
68 82,93 1969 342 1934 216 1949 618 
69 84,15 1999 336 1933 215 1969 606 
70 85,37 1989 330 1932 214 1966 585 
71 86,59 1998 324 1931 213 1978 582 
72 87,80 1972 324 1969 210 1998 567 
73 89,02 1996 321 1998 203 1999 547 
74 90,24 1992 317 1965 196 1967 538 
75 91,46 1978 314 1967 194 1984 527 
76 92,68 1966 312 1989 183 1996 524 
77 93,90 1967 309 1978 181 1972 513 
78 95,12 1965 298 1966 175 1992 510 
79 96,34 1984 289 1984 171 1965 501 
80 97,56 2000 279 2000 169 2000 500 
81 98,78 1986 266 1986 164 1986 470 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ  Ⱥ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90%ɛɵɬ, ɦ3/ɫ 99 140 319 470 694 618 530 391 272 115 89 75 
Qɪɵɛɚ, ɦ3/ɫ 0 0 0 1 2 2 0 0 0 0 0 0 

Qɮɢɥɶɬɪɚɰɢɢ, ɦ3/ɫ 0 0 1 1 3 3 2 1 1 0 0 0 
Qɢɫɩɚɪɟɧɢɹ, ɦ3/ɫ 0 0 1 1 3 2 2 1 1 0 0 0 
Qɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ, 

ɦ3/ɫ 
-2 -3 1 0 1 2 1 0 0 0 -1 -1 

Qɩɨɥɟɡɧɵɣ, ɦ3/ɫ 101 143 316 467 685 609 525 389 270 115 90 76 
Zɜɛ, ɦ 980 980 980 980 980 980 980 980 980 980 980 980 

Zɧɛ, ɦ 
932,

7 
932,

9 
933,

5 
934,

0 
934,

3 
934,

1 
933,

9 
933,

5 
933,

2 
932,

7 
932,

7 
932,

6 
ɇ, ɦ 46,6 46,7 46,1 45,6 45,3 45,5 45,7 46,1 46,4 46,9 46,9 47,0 

Nɝɷɫ ɛɵɬ, Ɇȼɬ 41 59 128 187 273 244 211 158 110 47 37 31 

Qɜɯɤ, ɦ3/ɫ 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
120,

0 
Zɜɛ, ɦ 980 980 980 980 980 980 980 980 980 980 980 980 

Zɧɛ, ɦ 
932,

8 
932,

8 
932,

8 
932,

8 
932,

7 
932,

7 
932,

7 
932,

7 
932,

7 
932,

7 
932,

8 
932,

8 
H 46,5 46,5 46,5 46,5 46,6 46,6 46,6 46,6 46,6 46,6 46,5 46,5 

Nɝɷɫ ɜɯɤ, Ɇȼɬ 49 49 49 49 49 49 49 49 49 49 49 49 
Nɝɷɫ ɛɵɬ-Nɝɷɫ ɜɯɤ, 

Ɇȼɬ 
-8 10 79 138 224 195 162 109 61 -2 -12 -18 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.3– Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

  

 
Ɋɢɫɭɧɨɤ Ⱥ.4 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɂɄɇ Ⱦɟɤɚɛɪɶ ɂɄɇ ɂɸɧɶ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.5– Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ. 6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɦɨɳɧɨɫɬɹɦ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ  Ⱥ.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ 
ɫɜɹɡɢ ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ

ɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱɟɬɭ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Qɧɛ, 
ɦ3/ɫ 

Zɧɛ
, ɦ 

Hɧ
ɩɭ, 
ɦ 

ɇɭɦ
ɨ, ɦ 

ɇzɜ
ɛ1, 
ɦ 

ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 932 47,4 38,2 44,1 45,1 695,5 41,8 750,3 

75 
932
,5 

46,9 37,7 43,6 44,5 704,1 41,0 743,1 

200 933 46,4 37,2 43,1 44,0 712,1 40,0 733,9 

650 
934
,2 

45,2 36,0 41,9 43,5 720,3 39,0 724,7 

1225 
934
,8 

44,6 35,4 41,3 43,0 728,7 38,0 715,4 

1725 935 44,4 35,2 41,1 42,5 737,2 37,0 705,9 

2483 
935
,1 

44,3 35,1 41,0 41,8 749,6 35,9 695,3 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ Ⱥ.9 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɏɨɪɨɝɨɱɢɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.10 – Ɋɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

 ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 
ri 8,70 8,21 7,73 7,25 6,76 6,28 5,80 5,31 4,83 4,35 3,87 3,38 

ai 4,85 4,36 3,88 3,40 2,91 2,43 1,95 1,46 0,98 0,50 0,02 -0,47 

mi 5,60 5,22 4,83 4,45 4,06 3,68 3,30 2,91 2,53 2,15 1,76 1,38 

bi 4,88 4,78 4,68 4,57 4,47 4,37 4,26 4,16 4,06 3,96 3,85 3,75 

rk 1,27 1,24 1,21 1,19 1,16 1,13 1,11 1,08 1,05 1,03 1,00 0,97 

rk/ra 0,24 0,22 0,19 0,17 0,15 0,13 0,10 0,08 0,05 0,03 0,00 -0,03 

ln(rk/ra) 2,26 2,13 2,01 1,88 1,76 1,63 1,51 1,38 1,25 1,13 1,00 0,88 

ri/ra 0,81 0,76 0,70 0,63 0,56 0,49 0,41 0,32 0,23 0,12 0,00 -0,13 

ln(ri/ra) 4,56 3,95 3,37 2,81 2,29 1,80 1,35 0,94 0,57 0,26 0,01 -0,18 

bln(ri/ra) 
18,2

2 
17,8

4 
17,4

5 
17,0

7 
16,6

8 
16,3

0 
15,9

2 
15,5

3 
15,1

5 
14,7

6 
14,3

8 
14,0

0 

rk*ctgϒ 4,33 3,85 3,39 2,94 2,49 2,06 1,63 1,21 0,80 0,40 0,01 -0,37 

rk*ctgϒ*ln(rk/ra

) 3,85 3,47 3,08 2,70 2,31 1,93 1,55 1,16 0,78 0,40 0,01 -0,37 

jiϒ 4,32 3,79 3,29 2,80 2,34 1,91 1,50 1,12 0,78 0,49 0,24 0,05 𝜑𝑖  225 198 171 146 122 99 78 59 41 25 12 0 

Qi 8,70 8,21 7,73 7,25 6,76 6,28 5,80 5,31 4,83 4,35 3,87 3,38 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.10– ȼɟɥɢɱɢɧɚ ɛɟɡɪɚɡɦɟɪɧɨɣ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

Ɍɚɛɥɢɰɚ  Ⱥ.6– Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɢ Ɉɱɟɪɬɚɧɢɟ 
ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 0,567 15 6,3 2,538 29 12,6 11,079 
2 0,45 0,162 16 6,75 2,9745 30 13,05 11,745 
3 0,9 0,0315 17 7,2 3,438 31 13,5 12,708 
4 1,35 0 18 7,65 3,9285 32 13,95 13,5585 
5 1,8 0,027 19 8,1 4,4415 33 14,4 14,4315 
6 2,25 0,1215 20 8,55 4,986 34 14,85 15,3225 
7 2,7 0,27 21 9 5,5575 35 15,3 16,2405 
8 3,15 0,45 22 9,45 6,1605 36 15,75 17,181 
9 3,6 0,657 23 9,9 6,786 37 16,2 18,1395 
10 4,05 0,891 24 10,35 7,4385 38 16,65 19,1205 
11 4,5 1,152 25 10,8 8,523 39 17,1 20,1195 
12 4,95 1,4445 26 11,25 8,82 40 17,55 21,141 
13 5,4 1,773 27 11,7 9,549 41 18 22,15 
14 5,85 2,1375 28 12,15 10,3005 42 18,45 23,16 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.7– Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

Ɍɚɛɥɢɰɚ Ⱥ.11 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 𝜸𝒇 
ɇɚɩɪɚɜ
ɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ Ɉɫɨɛɵɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 
Ɍɜ 1,00  12757,91 17,00 216884,39 13263,12 17,33 229894,08 
Ɍɧ 1,00  67,15 -1,23 -82,82 176,58 -2,00 -353,16 
Gɛ 0,95 Ļ 11362,48 -6,01 -68288,53 11362,48 -6,01 -68288,53 

Gɩɥ 0,95 Ļ 17664,55 -8,00 -141316,42 17664,55 -8,00 -141316,42 
Wɜɡɜ 1,00  1306,69 0,00 0,00 2118,96 0,00 0,00 
Wɮ 1,00  3737,22 8,98 33560,21 3634,51 8,98 32637,87 
Qɡ 0,9 Ļ 13,46 -18,52 -249,23 13,46 -18,52 -249,23 ܹ˅ ˑˎː 1,00  70,99 48,37 3433,59 33,03 50,11 1655,14 1,20 ˅˃ܧ  561,37 1,30 729,78 561,37 1,30 729,78 0,80 ˒ܧ  463,50 -1,50 -695,25 463,50 -1,50 -695,25 ܧː 1,20  95,55 4,67 445,90 95,55 4,67 445,90 

F ← 
ĺ 12955,16 13312,99 

N Ļ 23996,58 23287,03 
Ɇ Σ 44421,62 54460,18 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.12 – Ɋɚɫɱɟɬɵ Z ɢ ɝɪɚɮɢɤ ܼ˒˓ˋː = ݂ሺܼ˓˃˔˚. ሻ 𝒁˒˓ˋː, ˏ 0,2 0,4 0,6 0,8 1,0 𝝎𝟎,  ɦ2 375 405 435 465 495 𝑽𝟎, ɦ/ɫ 1,43 1,32 1,23 1,15 1,08 𝒁˓˃˔˚, ˏ 0,665 0,685 0,695 0,705 0,705 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
 

Ɋɢɫɭɧɨɤ Ⱥ. 8 – ɝɪɚɮɢɤ Z 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0

0.2

0.4

0.6

0.8

1

1.2
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.13– Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
№ 
ɷɬɚɩɚ 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, 
ɦ3 

Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɹ 

ȼɵɟɦɤɚ ɝɪɭɧɬɚ 
I Ʉɨɬɥɨɜɚɧ 1 ɨɱɟɪɟɞɢ 

104754 
2 

1 ɫɦɟɧɚ 
1 ɦɟɯɚɧɢɡɦ 

I I Ʉɨɬɥɨɜɚɧ 2 ɨɱɟɪɟɞɢ 
885243 

15 
1 ɫɦɟɧɚ 
1 ɦɟɯɚɧɢɡɦ 

ɇɚɫɵɩɧɵɟ ɪɚɛɨɬɵ 
I ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ Iɨɱɟɪɟɞɢ 

20420,3 2 
1 ɫɦɟɧɚ 
1 ɦɟɯɚɧɢɡɦ 

ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ Iɨɱɟɪɟɞɢ 8445,6 1 1 ɦɟɯɚɧɢɡɦɨɦ 
 ɉɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 21781,6 2 1 ɦɟɯɚɧɢɡɦɨɦ 
II  
 

ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ IIɨɱɟɪɟɞɢ 13533 0,4 1 ɦɟɯɚɧɢɡɦɨɦ 
ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ IIɨɱɟɪɟɞɢ 9958,1 0,3 1 ɦɟɯɚɧɢɡɦɨɦ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.14 – Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 
№ 
ɷɬɚɩɚ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ, ɦ3 Ɇɟɫɹɰɵ ɉɪɢɦɟɱɚɧɢɹ 

I ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 944.00 

185490 
105 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

I ɉɪɚɜɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 944.00 

92745 
53 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

III  ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 984.60 

185490 
105 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

III  ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɞɨ ɨɬɦɟɬɤɢ 
947.00 

87745 
50 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

III  ɉɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ ɞɨ 
ɨɬɦɟɬɤɢ 936.00 

263978 
151 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

III  ɉɪɚɜɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 984.60 

92745 
53 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

VI  Ʌɟɜɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ ɞɨ 
ɨɬɦɟɬɤɢ 984.60 

45000 
26 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

VI  ɉɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ  ɞɨ 
ɨɬɦɟɬɤɢ 960.00, ɩɨɥɧɨɫɬɶɸ 

113133 
65 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 

VI  ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɞɨ ɨɬɦɟɬɤɢ 
984.60 

92745 
53 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
1 ɤɪɚɧ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.15– Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2041 2042 2043 2044 2045 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 
173,2 173,2 173,2 173,1 173,8 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 
110,6 108,9 107,1 105,4 103,6 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 146,1 146,1 146,1 146,1 146,1 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

18,3 18,3 18,3 18,3 18,3 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 

40,7 40,7 40,7 40,7 40,7 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 5,7 16,2 11,4 11,4 11,4 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 494,8 503,5 497,1 495,1 493,1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.10 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, ɩɪɨɰɟɧɬɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ.16 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2042 2043 2044 2045 2046 

ɇɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

4 868,5 3 883,1 4 341,1 4 849,7 5 414,4 

ɇȾɋ, 
ɦɥɧ.ɪɭɛ. 4 214,4 3 975,9 4 433,1 4 940,9 5 504,8 

ȼɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ 

ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 

10,3 10,3 10,3 10,3 10,3 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, 

ɦɥɧ.ɪɭɛ. 
238,8 235,1 231,2 227,4 223,6 

ɂɬɨɝɨ, 
ɦɥɧ.ɪɭɛ. 4 868,5 3 883,1 4 341,1 4 849,7 5 414,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ  Ⱥ. 17– Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2041 2042 2043 2044 2045 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 16 720,7 17 984,4 20 059,7 22 365,5 24 926,7 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 494,8 503,5 497,1 495,1 493,1 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 16 709,2 17 973,1 20 048,3 22 354,1 24 915,3 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 16 250,1 17 517,6 19 596,6 21 906,4 24 471,7 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2 617,3 3 503,5 3 919,3 4 381,2 4 894,3 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 13 632,6 14 014,1 15 677,3 17 525,1 19 577,4 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
 

 
Ɋɢɫɭɧɨɤ  Ⱥ.11 –Ⱦɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ.ɪɭɛ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ. 18 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 241 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 3 842,3 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,27 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12,86 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,21 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 57768,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 
 
Ɍɚɛɥɢɰɚ Ⱥ. 19 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 16,7 16,7 16,7 16,7 16,7 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 198,3 186,8 193,5 208,4 208,1 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛɥɟɣ 215,1 203,6 210,2 225,1 224,8 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ.1 

 
Ɋɢɫɭɧɨɤ Ⱥ. 12– ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɄɂȺ ɜ ɛɥɨɤɟ ɫɟɤɰɢɢ 20 ɨɬɦɟɬɤɚ 940.00 ɧɚ 

ɏɨɪɨɝɨɱɢɣɫɤɨɣ Ƚɗɋ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ  
 

ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ  
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
  

ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ 

 

 

 

 

 

 

 

 

 

 

 



 

 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ƚɍɏ ɉɅ50 – ȼ – 500 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. Ɋɢɫɭɧɨɤ– Ƚɍɏ ɉɅ50 – ȼ – 500 

 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɍɏ 




	1 Общая часть
	Необходимые точки расходов и КПД для построения рабочего поля на главной универсальной характеристике в таблица 3.3, а результаты расчетов в таблице 3.4.
	Таблица 3.3 – Результаты расчетов необходимых точек для ГУХ ПЛ50 – В.
	Необходимые точки расходов и КПД для построения рабочего поля на главной универсальной характеристике в таблице 3.5.
	Таблица 3.5 – Результаты расчетов необходимых точек для ГУХ ПЛД50 – В.
	,𝑍-уст.=,𝑍-НБ.,,𝑄-𝑝..+,𝐻-𝑠.=932,98+,−6,42.=926,57 м,                         (3.13)
	,𝑍-уст.=932,92+,−3,39.=929,53 м.
	3) Работа агрегата при ,𝐻-𝑚𝑖𝑛.
	,𝑍-уст.=932,91+,−3,34.=929,58 м.

	3.7 Расчет деталей и узлов гидротурбины
	3.7.1 Расчет вала на прочность
	3.7.2 Расчет подшипника
	Направляющий подшипник турбины предназначен для восприятия радиальных нагрузок. Предпочтительнее всего устанавливать подшипник на водяной смазке. Для того, чтобы определится с типом подшипника производится расчёт для сегментного и кольцевого подшипника.
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