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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ………………………………………………………….Ɍɨɦɶ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ……………………….…………...Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ………………………………………………Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ……………………………………………......853 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ………………………………………………….……3067 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%......................................6439 ɦ³/ɫ; 
                                   0,01%....................................7175 ɦ³/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ…………………………………………………..…..200 ɦ³/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ…………………………………….ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɢ:  
ɇɉɍ………………………………………………………………………307 ɦ; 
Ɏɉɍ…………………………………………………………….………...308 ɦ; 
ɍɆɈ……………………………………………………………………298,8 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
ɩɨɥɧɵɣ………………………………………………………………...28,4 ɤɦ3; 

          ɩɨɥɟɡɧɵɣ……………………………………………………………....15,1 ɤɦ3; 
6. ɇɚɩɨɪɵ Ƚɗɋ: 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ………………………………………………………..34,8 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ…………………………………………………………….25,4 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ…………………………………………………….......21,4 ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ…………………………………………651 Ɇȼɬ; 
ɛ) ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ………………………………………………...638,3 Ɇȼɬ; 
ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ…………………..1,7 ɦɥɪɞ.ɤȼɬ·ɱ; 
ɝ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ……….......6200 ɱ; 

8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ.……………………….......ɬɢɩ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ.……………………………ɬɢɩ ɛɟɬɨɧɧɚɹ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ.………………………………....ɛɟɬɨɧɧɚɹ,  ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ……………………...492 ɦ. / 46,2 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ……………………………………………….ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ…………………………………………………….….…...7; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ……………………………………………………………94 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ………………………………………………...42,1 ɦ; 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ……………………………………………...………….ɪɭɫɥɨɜɨɟ;  
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………………………………………..10; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ……………………….......ɛɪɟɤɱɢɹ (ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ); 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ……………ɛɟɬɨɧɧɚɹ, ɫ ɧɟɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ……….………………………………ɢɡɨɝɧɭɬɚɹ; 
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ɟ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ……………………………….......24 ɦ; 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ……………………………………….……..........ɉɅ0ɛ-ȼ-630; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………….……... ɋȼ 1230/140-56; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ………………………………………….......65,1 ɨɛ/ɦɢɧ; 
ɝ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ………………………………………….....74,8Ɇȼ ; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 82524 ɬɵɫ.ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ:…………………………………...0,09 ɪɭɛ./ɤȼɬ∙ɱ; 
ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ NPV……………………… 5 114, 4  ɦɥɧ. ɪɭɛ; 
ɝ) PI………………………………………………………………………...3,42; 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………………………………6 ɥɟɬ 6 ɦɟɫ. 
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ȼȼȿȾȿɇɂȿ 
 

ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. 
ɗɧɟɪɝɢɸ ɪɟɤ ɢɫɩɨɥɶɡɭɸɬ Ʉɢɬɚɣ, ɊɎ, Ȼɪɚɡɢɥɢɹ, Ʉɚɧɚɞɚ, ɂɧɞɢɹ, ɋɒ . 
Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɛɟɡ ɦɚɥɨɝɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ., 
ɨɞɧɚɤɨ, ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ  
Ɋɨɫɫɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ 
ɫɬɪɚɧɚɦ, ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟɦɧɨɝɢɦ ɩɪɟɜɵɲɚɟɬ 20 %, ɜ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɜ ɋɒ  ɢ Ʉɚɧɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 50-55%, ɚ ɜ ɪɹɞɟ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ ɢ 
əɩɨɧɢɢ – ɨɬ 60% ɞɨ 90 %. Ƚɢɞɪɨɩɨɬɟɧɰɢɚɥ  Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 50 % ɜ 
ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ, ɧɚ 20% ɜ ɋɢɛɢɪɢ ɢ ɜɫɟɝɨ ɥɢɲɶ ɧɚ 3 % - ɧɚ Ⱦɚɥɶɧɟɦ 
ȼɨɫɬɨɤɟ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, ɬɨ 
ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ 
– ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɫɬɪɭɤɬɭɪɧɵɦ 
ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ 
ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɦɨɟɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 

Ɇɟɠɞɭɪɟɱɟɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɥɹ 
ɰɟɥɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɪɟɤɟ Ɍɨɦɶ, ɫɢɥɶɧɨ 
ɡɚɝɪɹɡɧёɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɫɬɨɤɚɦɢ, ɫ ɩɨɩɭɬɧɨɣ ɜɵɪɚɛɨɬɤɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɍɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɪ. Ɍɨɦɶ ɞɥɹ ɝɨɪɨɞɨɜ Ʉɟɦɟɪɨɜɨ, ɘɪɝɢ ɢ Ɍɨɦɫɤɚ 
ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɫɨɯɪɚɧɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ. 
ɋɨɡɞɚɬɶ ɭɫɬɨɣɱɢɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ Ʉɟɦɟɪɨɜɫɤɨɣ ɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɟɣ ɜ ɦɟɠɫɟɡɨɧɧɵɟ ɩɟɪɢɨɞɵ, ɨɫɨɛɟɧɧɨ 
ɜ ɦɚɥɨɜɨɞɧɵɟ ɝɨɞɵ, ɭɦɟɧɶɲɢɬɶ ɨɛɴёɦɵ ɜɬɨɪɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɱɧɨɣ 
ɜɨɞɵ ɢ ɞɨɥɸ ɛɟɡɜɨɡɜɪɚɬɧɨɝɨ ɨɬɛɨɪɚ ɜɨɞɵ ɢɡ ɪ. Ɍɨɦɢ ɜ ɤɪɢɬɢɱɟɫɤɢɟ ɞɥɹ ɪɟɤɢ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɩɟɪɢɨɞɵ. 

Ɂɚɳɢɬɢɬɶ ɧɚɫɟɥɟɧɢɟ, ɫɧɚɛɠɚɟɦɨɟ ɩɪɟɫɧɨɣ ɜɨɞɨɣ ɢɡ ɪ. Ɍɨɦɢ, ɨɬ ɩɢɤɨɜɵɯ 
ɡɚɝɪɹɡɧɟɧɢɣ 

ɉɪɟɞɭɩɪɟɞɢɬɶ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɜɩɥɨɬɶ ɞɨ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɭɳɟɪɛɵ, 
ɧɚɧɨɫɢɦɵɟ ɧɚɫɟɥɟɧɢɸ, ɟɝɨ ɝɪɚɠɞɚɧɫɤɢɦ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɜ 
ɡɨɧɚɯ ɪɟɱɧɵɯ ɩɨɣɦ ɨɬ ɧɚɜɨɞɧɟɧɢɣ ɩɪɢ ɜɵɫɨɤɢɯ ɩɚɜɨɞɤɚɯ, ɜɟɪɨɹɬɧɨɫɬɶ ɤɨɬɨɪɵɯ 
ɩɨɜɵɲɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɧɚɛɥɸɞɚɟɦɨɣ ɞɟɝɪɚɞɚɰɢɟɣ ɥɟɫɨɜ ɜ ɝɨɪɧɨ-ɬɚёɠɧɨɣ ɱɚɫɬɢ 
ɛɚɫɫɟɣɧɚ ɪ. Ɍɨɦɢ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 

1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
Ɇɟɠɞɭɪɟɱɟɧɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɤɨɪɨɬɤɢɦ ɥɟɬɨɦ, ɯɨɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ, ɨɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɨ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɩɨ ɞɚɧɧɵɦ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ, ɫɨɫɬɚɜɥɹɟɬ +0,2 °C. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ 
ɦɟɫɹɰ – ɹɧɜɚɪɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ −19,2 °C. ɋɚɦɵɣ ɬёɩɥɵɣ ɦɟɫɹɰ ɢɸɥɶ, 
ɟɝɨ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ +18,6 °C. ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 
ɨɬɦɟɱɟɧɧɚɹ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ, +35 °C, ɚ ɫɚɦɚɹ 
ɧɢɡɤɚɹ −57 °C. 

ɉɟɪɜɵɣ ɫɧɟɝ ɜɵɩɚɞɚɟɬ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɫɟɧɬɹɛɪɹ, ɧɨ ɨɧ ɫɨɯɪɚɧɹɟɬɫɹ 
ɧɟɞɨɥɝɨ. ȼɟɥɢɱɢɧɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɜɟɫɶɦɚ 
ɧɟɨɞɢɧɚɤɨɜɚ, ɤɚɤ ɩɨ ɜɵɫɨɬɟ ɢ ɫɬɪɭɤɬɭɪɟ, ɬɚɤ ɢ ɩɨ ɜɪɟɦɟɧɢ ɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 
ɍɫɬɨɣɱɢɜɟɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɜ Ʉɭɡɧɟɰɤɨɦ  ɥɚɬɚɭ ɢ Ƚɨɪɧɨɣ ɒɨɪɢɢ  ɥɨɠɢɬɫɹ ɜ 
ɞɜɚɞɰɚɬɵɯ ɱɢɫɥɚɯ ɨɤɬɹɛɪɹ, ɚ ɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɯ ɢɯ ɦɟɫɬɚɯ ɧɟɫɤɨɥɶɤɨ ɪɚɧɶɲɟ - 
ɜ ɫɟɪɟɞɢɧɟ ɨɤɬɹɛɪɹ. ȼ Ʉɭɡɧɟɰɤɨɣ ɤɨɬɥɨɜɢɧɟ ɩɨɫɬɨɹɧɧɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ 
ɨɛɪɚɡɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ. 

 ȼ ɨɫɧɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ ɡɚɥɟɝɚɟɬ ɛɪɟɤɱɢɹ.  
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

Ɋɟɤɚ Ɍɨɦɶ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɢ ɩɪɚɜɵɦ 
ɩɪɢɬɨɤɨɦ ɪɟɤɢ Ɉɛɶ. Ɍɨɦɶ ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɧɚ ɡɚɩɚɞɧɵɯ ɫɤɥɨɧɚɯ  ɛɚɤɚɧɫɤɨɝɨ 
ɯɪɟɛɬɚ. Ɍɟɱɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ȼɩɚɞɚɟɬ ɜ 
Ɉɛɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ⱦɥɢɧɚ ɪɟɤɢ: 827 ɤɦ.  ȼ Ɍɨɦɶ ɜɩɚɞɚɟɬ ɨɤɨɥɨ 115 ɩɪɢɬɨɤɨɜ. Ƚɥɚɜɧɵɟ ɢɡ ɧɢɯ 
ɷɬɨ: Ɇɪɚɫ-ɋɭ, ɍɫɚ, Ʉɨɧɞɨɦɚ, ɇɢɠɧɹɹ Ɍɟɪɫɶ, ɋɪɟɞɧɹɹ Ɍɟɪɫɶ, ȼɟɪɯɧɹɹ Ɍɟɪɫɶ, 
Ɍɚɣɞɨɧ, ɍɧɶɝɚ.  

ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɞɨ ɜɩɚɞɟɧɢɹ ɜ ɧɟɟ ɩɪɢɬɨɤɢ Ɇɪɚɫ-ɫɭ, Ɍɨɦɶ ɜɟɞɟɬ ɫɟɛɹ 
ɤɚɤ ɬɢɩɢɱɧɨ ɝɨɪɧɚɹ ɪɟɤɚ. ɑɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɩɨɪɨɝɢ ɢ ɝɨɪɧɵɟ ɩɟɪɟɤɚɬɵ. Ȼɟɪɟɝɚ 
ɪɟɤɢ ɡɞɟɫɶ ɫɤɚɥɢɫɬɵɟ ɩɨɪɨɫɲɢɟ ɬɚɟɠɧɵɦ ɥɟɫɨɦ. ɉɪɨɯɨɞɹ ɱɟɪɟɡ Ʉɭɡɧɟɰɤɭɸ 
ɤɨɬɥɨɜɢɧɭ, ɪɟɤɚ ɧɟɦɧɨɝɨ ɭɫɩɨɤɚɢɜɚɟɬɫɹ, ɜɵɯɨɞ ɤ ɛɟɪɟɝɚɦ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɟɟ. 
ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ Ɍɨɦɶ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɬɢɩɢɱɧɨ ɪɚɜɧɢɧɧɭɸ ɪɟɤɭ, ɢ ɧɟɫɩɟɲɧɨ 
ɧɟɫɹ ɫɜɨɢ ɜɨɞɵ ɜɩɚɞɚɟɬ ɜ Ɉɛɶ.  

ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɜɨɞɨɫɛɨɪɚ: 62 030 ɤɦ. ɤɜ.  Ɋɟɤɚ ɢɦɟɟɬ ɫɦɟɲɟɧɧɨɟ 
ɩɢɬɚɧɢɟ. 25-40% ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɨɫɚɞɤɢ, 35-55% ɧɚ ɬɚɥɵɣ ɫɧɟɝ ɢ 25-35% ɧɚ 
ɝɪɭɧɬɨɜɨɟ ɩɢɬɚɧɢɟ. Ʌɟɞɨɫɬɚɜ ɧɚ ɪɟɤɟ ɞɟɪɠɢɬɫɹ ɫ ɧɚɱɚɥɚ ɧɨɹɛɪɹ ɞɨ ɤɨɧɰɚ 
ɚɩɪɟɥɹ.  ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɟɞɨɫɬɚɜɚ — 158-160  ɞɧɟɣ, ɜ ɫɪɟɞɧɟɦ 175 
ɞɧɟɣ ɜ ɝɨɞ ɫɜɨɛɨɞɧɚ ɨɬ ɥɶɞɚ. Ⱦɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 25-40 %, 
ɫɧɟɝɨɜɨɟ — 35-55 % ɢ ɝɪɭɧɬɨɜɨɟ — 25-35 % ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. 

http://webmandry.com/reka-tom-kemerovskaya-oblast-pritok-obi-harakteristika-foto-video-reki-tom-splav-po-reke-rybalka/aziya/rossiya/reka-ob-kvay-salya-yam-as.-harakterisitika-opisanie-karta-foto-video.html
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ɋɤɨɪɨɫɬɶ ɪɟɤɢ ɧɚ ɪɚɜɧɢɧɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ 0,4 ɦ/ɫ., ɧɚ 
ɩɟɪɟɤɚɬɚɯ ɨɧɚ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 1,75 ɦ/ɫ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
1. Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
1.2 ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɋɢɛɢɪɶ; 
1.3 Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 31838 Ɇȼɬ;  
1.4 ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 6200 ɱ; 
1.5 ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 23601 Ɇȼɬ; 
1.6 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɨ ɡɢɦɟ: 14000 Ɇȼɬ; 

ɩɨ ɥɟɬɭ: 11000 Ɇȼɬ; 
1.7 Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 

8%. 
2.ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ 
3.Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1-Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

Zɧɛ, ɦ Q, ɦ3/ɫ  
270 0 

271,8 78 
272,9 156 
273,6 234 
274,2 312 
274,7 390 
275,2 468 
275,5 546 
275,9 624 
276,2 702 
276,5 780 
276,7 858 
276,9 936 
277,1 1014 
277,3 1092 

 
4.Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ, ɩɥɨɳɚɞɟɣ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2- Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ, ɩɥɨɳɚɞɟɣ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 
Zɜɛ, ɦ V, ɦ3 F, ɦ2 

270 0 0 
278,9 0,8 5 
284,3 1,6 11 
288,1 2,4 16 
291,2 3,1 21 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
Zɜɛ, ɦ V, ɦ3 F, ɦ2 

293,7 3,9 26 
295,8 4,7 32 
297,7 5,5 37 
299,3 6,3 42 
301,3 7,1 47 
303,3 7,9 53 
305,3 8,6 58 
307,3 9,4 63 
309,3 10,2 68 
310,3 11,0 74 

 
5.Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

1,5. 
6.Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3-Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Q, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 150 200 300 300 300 300 300 200 200 200 150 150 
ɉɨɬɪɟɛɥɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

2 2 2 2 3 3 3 3 3 2 2 2 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 2 2 2 2 2 2 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 0 1 2 2 2 2 1 0 0 0 

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

 
7.Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN =8,85. 
8.ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh=0,7ɦ. 
9.ɇɉɍ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ 307 ɦ. 
10.Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ɍɨɦɶ ɜ ɫɬɜɨɪɟ 

Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɫ 1927 ɩɨ 2013 ɝɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4-ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ (ɦ3/ɫ) ɪɟɤɢ Ɍɨɦɶ ɜ ɫɬɜɨɪɟ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɫ 1927 ɩɨ 2013 ɝɝ. 
 Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 

1927 470 412 396 688 917 1460 1336 1643 544 393 274 389 
1928 469 413 399 696 919 1462 1344 1641 554 391 274 391 
1929 469 414 401 703 921 1464 1353 1639 564 390 273 393 
1930 468 414 404 710 923 1466 1362 1637 574 389 273 394 
1931 467 415 406 717 925 1468 1371 1635 584 388 272 396 
1932 466 416 409 725 927 1471 1380 1633 594 386 272 398 
1933 466 416 411 732 929 1473 1389 1631 604 385 271 400 
1934 465 417 414 739 931 1475 1398 1628 615 384 270 402 
1935 464 418 417 746 933 1477 1406 1626 625 382 270 404 
1936 464 418 419 753 935 1479 1415 1624 635 381 269 405 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 
 Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
1937 463 419 422 761 937 1481 1424 1622 645 380 269 407 
1938 462 419 424 768 939 1484 1433 1620 655 378 268 409 
1939 461 420 427 775 941 1486 1442 1618 665 377 268 411 
1940 461 421 429 782 943 1488 1451 1616 675 376 267 413 
1941 460 421 432 790 945 1490 1459 1614 685 374 267 415 
1942 459 422 434 797 947 1492 1468 1612 695 373 266 416 
1943 458 423 437 804 949 1495 1477 1609 706 372 265 418 
1944 458 423 439 811 951 1497 1486 1607 716 371 265 420 
1945 457 424 442 819 953 1499 1495 1605 726 369 264 422 
1946 456 425 444 826 955 1501 1504 1603 736 368 264 424 
1947 455 425 447 833 957 1503 1513 1601 746 367 263 426 
1948 455 426 449 840 959 1505 1521 1599 756 365 263 428 
1949 454 427 452 847 961 1508 1530 1597 766 364 262 429 
1950 453 427 454 855 963 1510 1539 1595 776 363 262 431 
1951 453 428 457 862 965 1512 1548 1592 787 361 261 433 
1952 452 429 460 869 967 1514 1557 1590 797 360 260 435 
1953 451 429 462 876 969 1516 1566 1588 807 359 260 437 
1954 436 491 443 769 799 1527 1317 1633 609 398 269 422 
1955 436 487 447 784 813 1530 1344 1627 635 394 268 425 
1956 437 483 451 799 827 1534 1371 1622 661 390 267 428 
1957 438 479 456 814 842 1538 1398 1616 687 386 266 432 
1958 439 474 460 830 856 1541 1425 1610 713 382 265 435 
1959 439 470 464 845 870 1545 1452 1605 739 378 264 438 
1960 440 466 469 860 885 1548 1479 1599 766 374 263 441 
1961 441 462 473 875 899 1552 1506 1594 792 370 262 444 
1962 441 458 477 890 914 1555 1533 1588 818 366 261 447 
1963 442 454 482 905 928 1559 1560 1583 844 362 260 450 
1964 443 450 486 920 942 1563 1587 1577 870 358 259 454 
1965 444 446 491 935 957 1566 1614 1572 896 354 258 457 
1966 444 442 495 950 971 1570 1641 1566 922 350 257 460 
1967 445 438 499 965 985 1573 1668 1560 948 346 256 463 
1968 495 486 400 1476 1019 1493 2059 1674 929 374 310 317 
1969 621 504 756 1296 1342 1829 2129 1386 1318 436 277 554 
1970 342 369 400 922 599 1358 971 1377 670 173 223 446 
1971 315 333 367 634 872 1612 1112 1224 634 281 245 257 
1972 261 297 508 734 768 1245 1486 963 749 259 220 436 
1973 549 468 475 1015 1133 1828 2644 2304 1505 454 209 743 
1974 243 243 464 922 909 1095 1568 1557 972 288 220 406 
1975 558 423 799 1058 1479 2430 2691 2214 1174 385 241 713 
1976 549 450 486 756 1184 1712 1860 981 1325 284 288 485 
1977 270 468 432 1080 783 1342 1076 1008 1210 162 158 366 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 
 Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII 
1978 621 432 572 1073 1559 1953 1931 2124 1850 382 270 564 
1979 729 513 454 1692 1699 1515 2153 1395 1318 292 263 703 
1980 378 387 734 878 1334 1334 2773 1413 1649 270 302 644 
1981 396 450 637 1512 1071 1200 1966 1836 1181 374 191 347 
1982 747 468 918 1440 1283 2300 2340 2466 1634 493 425 653 
1983 261 288 421 821 836 1458 1556 936 828 187 144 287 
1984 522 378 594 1678 1595 1827 2972 1368 1764 302 320 525 
1985 378 288 529 1044 986 1544 1685 1242 1282 220 148 485 
1986 360 288 367 1166 1004 1501 1849 1125 965 194 216 465 
1987 549 846 875 1634 1359 2292 3101 2826 1318 328 335 525 
1988 324 297 486 1224 1143 1195 2083 1566 1454 292 230 545 
1989 234 270 464 706 812 1269 1205 1053 547 227 194 416 
1990 522 360 443 850 1019 1143 1814 1197 1303 205 162 624 
1991 225 288 421 907 806 1165 1088 702 554 151 112 307 
1992 351 567 572 907 1309 1465 1369 1962 907 223 245 337 
1993 450 621 767 1750 1181 2044 3101 1251 1512 360 313 515 
1994 261 387 410 655 1094 918 1954 1134 835 234 169 317 
1995 288 540 486 1375 1149 1382 1814 1278 1159 324 288 535 
1996 630 702 670 1944 1120 1817 2574 1962 2282 544 306 871 
1997 333 306 313 1181 972 991 1053 1107 1008 241 144 495 
1998 504 666 551 1087 1224 1493 2867 2277 1994 360 270 802 
1999 603 540 702 1692 990 1160 2480 2124 1267 418 173 574 
2000 405 522 853 1879 1052 2426 2516 1503 1454 410 209 693 
2001 306 333 626 1166 890 1187 1264 900 713 209 140 475 
2002 477 639 421 1181 1081 2294 1790 1791 914 410 288 505 
2003 405 261 410 1030 721 1366 1544 1152 835 205 130 396 
2004 423 477 410 1058 616 1399 1580 1053 965 234 220 317 
2005 342 342 335 634 896 1033 1112 1017 857 148 115 267 
2006 351 531 551 1303 1093 1042 2293 1431 1332 234 284 386 
2007 342 414 594 1044 1103 2367 2059 1440 1440 374 198 455 
2008 387 477 745 1274 1443 1677 1556 1368 1426 238 266 683 
2009 477 324 389 1231 729 1704 1650 1593 1087 389 266 594 
2010 513 855 950 1361 1099 2199 2714 1692 1829 374 328 752 
2011 378 315 583 1008 843 1762 1580 1665 972 295 245 396 
2012 435 508 698 1192 1050 1933 2094 1690 1518 341 295 590 
2013 441 518 723 1205 1065 1983 2153 1742 1584 351 306 609 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 

 

W

VɉɈɅЕЗɇЫЙ ,                                                                                               (2.1) 

 
ɝɞɟ  VɉɈɅȿɁɇЫɃ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 
)()( ɍɆɈVɇɉɍVVɉɈɅЕЗɇЫЙ  ,                                                                    (2.2) 

 
ɝɞɟ, W  - ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɪɚɫɯɨɞɚ ɧɚ ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
 

W = 62,5 ɤɦ3. 
 

Ɂɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɪɢɛɥɢɠɟɧɧɨ ɪɚɜɧɵɦ ɫɧɢɠɟɧɢɸ ɍȼȻ ɧɚ 35%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
ɍɆɈ = 298,8 ɦ. Ɍɨɝɞɚ ɫɨɝɥɚɫɧɨ (2.2): 
 
VɉɈɅȿɁɇЫɃ = 28,42 – 15,1 =13,3  ɤɦ3 

 
ɂ ɫɨɝɥɚɫɧɨ (2.1): 
 

 
 
  

Ⱦɥɹ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ   ɞɨɥɠɧɨ ɛɵɬɶ ɜ 
ɩɪɟɞɟɥɚɯ              ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɂɦɟɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜ 

ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 

(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ IV-IX ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ X, XI , XII , I, II , III , ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ 
ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 

2,0
5,62

2,8

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Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, 
ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

,                                                                                                       (2.3) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  

n=87 ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟ 

ɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɚɧɧɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5-Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m P, % Ƚɨɞɵ Qɫɪ.ɝ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɩ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɦ, ɦ3/ɫ 

1 1,1 1987 1332 1987 2088 2010 629 
2 2,3 1996 1285 1996 1950 1996 620 
3 3,4 1982 1264 1982 1911 1982 617 
4 4,5 2010 1222 1984 1867 1987 576 
5 5,7 1975 1180 1975 1841 1998 525 
6 6,8 1998 1175 1998 1824 1969 525 
7 8,0 2000 1160 2010 1816 1975 520 
8 9,1 1993 1155 1993 1806 2000 515 
9 10,2 1984 1154 2000 1805 1993 504 
10 11,4 1978 1111 1978 1748 1999 502 
11 12,5 1973 1111 1973 1738 1979 492 
12 13,6 1979 1060 1979 1629 2013 491 
13 14,8 1999 1060 2013 1622 1973 483 
14 15,9 2013 1057 1999 1619 2012 478 
15 17,0 1969 1037 2012 1580 1978 474 
16 18,2 2012 1029 2007 1575 2008 466 
17 19,3 1980 1008 1980 1563 2002 457 
18 20,5 2007 986 1969 1550 1980 453 
19 21,6 2002 983 2002 1508 1984 440 
20 22,7 2008 962 1981 1461 1976 424 
21 23,9 1981 930 2008 1457 1995 410 
22 25,0 1968 919 1988 1444 1954 410 
23 26,1 1988 903 1968 1442 1955 410 
24 27,3 2006 903 2006 1416 1956 409 
25 28,4 1995 885 1995 1360 1957 409 
26 29,5 2009 869 2009 1332 1958 409 
27 30,7 1976 863 1992 1320 1959 409 
28 31,8 1992 851 2011 1305 1960 409 
29 33,0 1967 846 1976 1303 1961 409 
30 34,1 1966 839 1985 1297 1962 409 

 

1

m
P

n



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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
m P, % Ƚɨɞɵ Qɫɪ.ɝ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɩ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɦ, ɦ3/ɫ 
31 35,2 2011 837 1967 1283 1963 408 
32 36,4 1965 832 1966 1270 1964 408 
33 37,5 1964 826 1986 1268 1965 408 
34 38,6 1985 819 1965 1257 1966 408 
35 39,8 1963 819 1964 1243 1967 408 
36 40,9 1962 812 1963 1230 2009 407 
37 42,0 1953 810 1990 1221 1953 400 
38 43,2 1952 807 1953 1220 1952 399 
39 44,3 1961 806 1962 1216 1981 399 
40 45,5 1951 805 1952 1216 1951 399 
41 46,6 1990 803 1951 1211 1950 398 
42 47,7 1950 802 1950 1206 1949 398 
43 48,9 1949 800 1961 1203 1948 398 
44 50,0 1960 799 1949 1202 1947 397 
45 51,1 1948 797 1948 1197 1968 397 
46 52,3 1947 795 1947 1192 1946 397 
47 53,4 1959 793 1960 1189 1945 396 
48 54,5 1946 792 1946 1187 2007 396 
49 55,7 1986 792 1945 1183 1944 396 
50 56,8 1945 790 1944 1178 1943 396 
51 58,0 1944 787 1959 1176 1942 395 
52 59,1 1958 786 1943 1173 1941 395 
53 60,2 1943 784 1974 1170 1940 394 
54 61,4 1942 782 1942 1169 1939 394 
55 62,5 1941 779 1941 1164 1938 394 
56 63,6 1957 779 1958 1163 1937 393 
57 64,8 1940 777 1940 1159 1936 393 
58 65,9 1939 774 1939 1154 1935 392 
59 67,0 1956 773 1938 1150 1934 392 
60 68,2 1938 772 1957 1149 1933 392 
61 69,3 1937 769 1937 1145 1932 391 
62 70,5 1936 767 1936 1140 1931 391 
63 71,6 1955 766 1956 1136 1930 390 
64 72,7 1935 764 1935 1136 1929 390 
65 73,9 1934 761 1934 1131 2006 390 
66 75,0 1954 759 1933 1126 1928 390 
67 76,1 1933 759 1955 1122 1927 389 
68 77,3 1932 756 1932 1121 1990 386 
69 78,4 1931 754 1931 1117 1992 383 
70 79,5 1930 751 1930 1112 2011 369 
71 80,7 1929 749 2004 1112 1988 362 
72 81,8 1928 746 1954 1109 2001 348 
73 83,0 1927 744 2003 1108 2004 347 
74 84,1 1974 741 1929 1107 1985 341 
75 85,2 2004 729 1928 1103 1972 330 
76 86,4 2003 705 1994 1098 1970 325 
77 87,5 1994 697 1927 1098 1986 315 
78 88,6 1977 696 1977 1083 1974 311 
79 89,8 2001 684 1983 1073 1977 309 
80 90,9 1997 679 1997 1052 1997 305 
81 92,0 1983 669 2001 1020 2003 301 
82 93,2 1972 660 1971 1014 1989 301 
83 94,3 1971 657 1972 991 1971 300 



18 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 
m P, % Ƚɨɞɵ Qɫɪ.ɝ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɩ, ɦ3/ɫ Ƚɨɞɵ Qɫɪ. ɦ, ɦ3/ɫ 
84 95,5 1970 654 1970 983 1994 296 
85 96,6 1989 616 1989 932 1983 265 
86 97,7 2005 591 2005 925 2005 258 
87 98,9 1991 561 1991 870 1991 251 

 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɋɢɫɭɧɨɤ 2.1-ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 

2.3.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 
           –                   

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. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ         
                                                                                                                              (2.4) 

 
 

0 

500 

1000 

1500 

2000 

2500 

0 10 20 30 40 50 60 70 80 90 100 

Q, ɦ3/ɫ 

P,% 

Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ 
Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟ ɦɟɠɟɧɵɯ ɪɚɫɯɨɞɨɜ 
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                                                                                                                             (2.5) 

 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 2001 ɝ., ɫɨɝɥɚɫɧɨ 
(2.4), (2.5): 
                                       
 
                                                                                        
 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1997 ɝ. 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟ ɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1997ɝ. Ɋɚɫɱёɬ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.6-Ɋɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ IV  V VI  VII  VIII  IX  X XI  XII  I II  III  

Q1997 1181 972 991 1053 1107 1008 241 144 495 333 306 313 
Q90%,ɉɊ 1181 972 991 1053 1107 1008 241 144 495 333 306 313 

 
2.3.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%) 

 
 Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1948 
ɢ 1960 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. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1948 ɝ., ɫɨɝɥɚɫɧɨ 
(2.4), (2.5): 

                             
                               
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ       ., ɫɨɝɥɚɫɧɨ 
(2.4), (2.5): 



20 

 
                              

                                
 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟ ɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1948 ɝ. Ɋɚɫɱёɬ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7-Ɋɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ IV  V VI  VII  VIII  IX  X XI  XII  I II  III  

Q1948 840 959 1505 1521 1599 756 365 263 428 455 426 449 
Q50%,ɉɊ 840 959 1505 1521 1599 756 365 263 428 455 426 449 

 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɧɟ ɦɨɝɭɬ 

ɛɵɬɶ ɦɟɧɶɲɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ 
ɩɪɢɧɰɢɩɚ, ɩɪɨɜɨɞɢɦ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ (Ɍɚɛɥɢɰɚ 2.6, 2.7).  

ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2-ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 

ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
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ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɨɫɬɢ 1948 ɝ. ɝɨɞ 90% ɨɛɟɫɩɟɱɟɧɨɫɬɢ 1997 ɝ. 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɂɄɇ, ɝɪɚɮɢɤɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.8 ɢ 2.9. ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɂɄɇ ɞɥɹ 
ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.8-Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
 

ɑɚɫ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ P (ɪɚɧɠ.), Ɇȼɬ ΔP, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ ɗ, Ɇȼɬ∙ɱ Ɋ, Ɇȼɬ 

0:00 25331 29303 18,0 1,0 18,0 18,0 18,0 

1:00 25498 29285 253,0 2,0 506,0 524,0 271,0 

2:00 25817 29032 44,0 3,0 132,0 656,0 315,0 

3:00 26734 28988 235,0 4,0 940,0 1596,0 550,0 

4:00 26934 28753 139,0 5,0 695,0 2291,0 689,0 

5:00 28004 28614 193,0 6,0 1158,0 3449,0 882,0 

6:00 27856 28421 65,0 7,0 455,0 3904,0 947,0 

7:00 28421 28356 124,0 8,0 992,0 4896,0 1071,0 

8:00 28232 28232 25,0 9,0 225,0 5121,0 1096,0 

9:00 27855 28207 65,0 10,0 650,0 5771,0 1161,0 

10:00 28142 28142 138,0 11,0 1518,0 7289,0 1299,0 

11:00 28207 28004 148,0 12,0 1776,0 9065,0 1447,0 

12:00 27786 27856 1,0 13,0 13,0 9078,0 1448,0 

13:00 28614 27855 69,0 14,0 966,0 10044,0 1517,0 

14:00 29303 27786 18,0 15,0 270,0 10314,0 1535,0 

15:00 29285 27768 711,0 16,0 11376,0 21690,0 2246,0 

16:00 28988 27057 123,0 17,0 2091,0 23781,0 2369,0 

17:00 28753 26934 200,0 18,0 3600,0 27381,0 2569,0 

18:00 29032 26734 688,0 19,0 13072,0 40453,0 3257,0 

19:00 28356 26046 55,0 20,0 1100,0 41553,0 3312,0 

20:00 27768 25991 174,0 21,0 3654,0 45207,0 3486,0 

21:00 27057 25817 319,0 22,0 7018,0 52225,0 3805,0 

22:00 25991 25498 167,0 23,0 3841,0 56066,0 3972,0 

23:00 26046 25331 25331,0 24,0 607944,0 664010,0 29303,0 
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Ɋɢɫɭɧɨɤ 2.3-ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 
Ɍɚɛɥɢɰɚ 2.9-Ʉɨɨɪɞɢɧɚɬɵ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
ɑɚɫ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ P (ɪɚɧɠ.), Ɇȼɬ ΔP, Ɇȼɬ Δt, ɱ Δɗ, Ɇȼɬ∙ɱ ɗ, Ɇȼɬ∙ɱ Ɋ, Ɇȼɬ 

0:00 19340 22068 279,0 1,0 279,0 279,0 279,0 

1:00 19171 21789 61,0 2,0 122,0 401,0 340,0 

2:00 19541 21728 127,0 3,0 381,0 782,0 467,0 

3:00 19713 21601 6,0 4,0 24,0 806,0 473,0 

4:00 20630 21595 82,0 5,0 410,0 1216,0 555,0 

5:00 21010 21513 33,0 6,0 198,0 1414,0 588,0 

6:00 21595 21480 47,0 7,0 329,0 1743,0 635,0 

7:00 21419 21433 0,0 8,0 0,0 1743,0 635,0 

8:00 21433 21433 14,0 9,0 126,0 1869,0 649,0 

9:00 21433 21419 39,0 10,0 390,0 2259,0 688,0 

10:00 21310 21380 70,0 11,0 770,0 3029,0 758,0 

11:00 21480 21310 75,0 12,0 900,0 3929,0 833,0 

12:00 21235 21235 32,0 13,0 416,0 4345,0 865,0 

13:00 21789 21203 193,0 14,0 2702,0 7047,0 1058,0 

14:00 21728 21010 380,0 15,0 5700,0 12747,0 1438,0 

15:00 21203 20630 85,0 16,0 1360,0 14107,0 1523,0 

16:00 21380 20545 832,0 17,0 14144,0 28251,0 2355,0 

17:00 21601 19713 127,0 18,0 2286,0 30537,0 2482,0 

18:00 22068 19586 45,0 19,0 855,0 31392,0 2527,0 

19:00 21513 19541 160,0 20,0 3200,0 34592,0 2687,0 

20:00 20545 19381 41,0 21,0 861,0 35453,0 2728,0 

21:00 19586 19340 18,0 22,0 396,0 35849,0 2746,0 

22:00 19322 19322 151,0 23,0 3473,0 39322,0 2897,0 

23:00 19381 19171 19171,0 24,0 460104,0 499426,0 22068,0 
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Ɋɢɫɭɧɨɤ 2.4-ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ 
ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ, ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɋɢɛɢɪɶ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.10. 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.5, 2.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.10-Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 
1 29180 27550 
2 28243 26663 
3 26622 25126 
4 24749 23351 
5 23128 21814 
6 22191 20926 
7 22191 20926 
8 23128 21814 
9 24749 23351 
10 26622 25126 
11 28243 26663 
12 29180 27550 
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Ɋɢɫɭɧɨɤ 2.5-Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

 
Ɋɢɫɭɧɨɤ 2.6-Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.6 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ ɫ ɩɨɥɧɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ ɫ ɩɨɥɧɨɜɨɞɧɨɝɨ 

ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ, ɧɚɦ ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 1997 ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɩɨɞɜ.

Ƚɗɋ N ɩɪ Ƚɗɋ ,N k Q H                                                                                   (2.6) 

 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN=8,85; 

Qi
90% -  ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ , ɦ3/ɫ; 

           Ƚɗɋɩɨɞɜ - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 

27550 26663 
25126 

23351 
21814 20926 20926 21814 

23351 
25126 

26663 27550 

0 

5000 

10000 

15000 

20000 

25000 

30000 

1 2 3 4 5 6 7 8 9 10 11 12 

Pɫ
ɪ,
 Ɇ
ȼɬ

 

t, ɦɟɫɹɰ 

Pɫɪ, Ɇȼɬ 

29180 28243 26622 
24749 23128 22191 22191 23128 24749 

26622 28243 29180 

0 

5000 

10000 

15000 

20000 

25000 

30000 

35000 

1 2 3 4 5 6 7 8 9 10 11 12 

P
m

ax
, Ɇ
ȼɬ

 

t, ɦɟɫɹɰ 

Pmax, Ɇȼɬ 



25 

 

( ( ))ɩɨдв
ȽЭɋ ȼȻ ɇȻ ɇȻɇ z z Q t h   ,                                                  (2.7) 

 

ɝɞɟ      - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=307 ɦ; 
 - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 

ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ; 
  =0,7 ɦ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:   

 
ɩɨɞɜ
ȽɗɋȼɏɄNȼɏɄ ɇQkN  ,                                                                       (2.8) 

 

ɝɞɟ - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.11. 
 

Ɍɚɛɥɢɰɚ 2.11-Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ. 
ɉɨɤɚɡɚɬɟɥɶ 1 2 3 4 5 6 7 8 9 10 11 12 

Q90%ɛɵɬ, 
(ɦ³/ɫ) 333,0 306,0 313,2 1180,8 972,0 990,9 1053,0 1107,0 1008,0 241,2 144,0 495,0 

Qɩɨɬɪɟɛ, (ɦ³/ɫ) 2 2 2 2 2 2 2 2 2 2 2 2 

Qɮɢɥɶɬɪɚɰɢɢ, 
(ɦ³/ɫ) 1 1 1 1 1 1 1 1 1 1 1 1 

Qɢɫɩɪɚɟɧɢɹ,  
(ɦ³/ɫ) 0 0 0 1 2 3 3 1 1 0 0 0 

Qɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ, 
(ɦ³/ɫ) -5 -1 0 1 2 5 5 5 0 -3 -4 -5 

Qɩɨɥɟɡɧɵɣ, 
( ɦ³/ɫ) 327 304 312 1181 973 995 1057 1111 1007 237 139 489 

Zɜɛ, (ɦ) 307 307 307 307 307 307 307 307 307 307 307 307 

Zɧɛ, (ɦ) 274 274 274 277 277 277 277 277 277 274 273 275 

ɇ, (ɦ) 32 32 32 29 30 29 29 29 29 33 34 31 

Nɝɷɫ ɛɵɬ, 
 (Ɇȼɬ) 94 88 90 307 256 261 276 289 264 69 42 136 

Qɜɯɤ, (ɦ³/ɫ) 200 200 200 200 200 200 200 200 200 200 200 200 

Zɜɛ, (ɦ) 307 307 307 307 307 307 307 307 307 307 307 307 

Zɧɛ, (ɦ) 273 273 273 273 273 273 273 273 273 273 273 273 

H, (ɦ) 33 33 33 33 33 33 33 33 33 33 33 33 

Nɝɷɫ ɜɯɤ, 
(Ɇȼɬ) 59 59 59 59 59 59 59 59 59 59 59 59 

Nɝɷɫ ɛɵɬ-Nɝɷɫ 

ɜɯɤ, (Ɇȼɬ) 
35 29 31 249 197 202 217 230 205 11 -17 78 

 
 
 

ȼȻz
)Q(z ɇȻɇȻ

h

ȼɏɄQ
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2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ 
 

2.7.1 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 

ȼ ɞɚɧɧɨɦ ɪɚɫɱёɬɟ ɦɵ ɩɪɨɜɨɞɢɦ ɫɪɚɛɨɬɤɭ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ 
ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɝɚɪɚɧɬɢɪɨɜɚɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɷɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɍɆɈ ɧɚɲɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ   ɇɉɍ = 307 ɦ. 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.12. 
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Ɍɚɛɥɢɰɚ 2.12-ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɦɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 

HȽɗɋ, 

ɦ 
Nɝɚɪ 

N, 
Ɇȼɬ ɗ, Ɇȼɬ•ɱ 

Qɛɵɬ. 
ɉɨɬɟɪɢ 

Qɩɨɥɟɡɧ Qɜɯɤ QȽɗɋ Qɜɨɞɯ  QɇȻ ∆V Vɜɨɞɯ. ɧɚɱ Vɜɨɞɯ. ɤɨɧ 
ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ZɇȻ 
Qɮ Qɩ Qɢ Qɥ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ ZȼȻ ɫɪ 

XI 144 1 2 0 -4 137 200 468 331 469,0 0,9 28,42 27,56 307,00 306,81 306,9 272,8 33,4 139,1 139,1 100173,5 

XII 495 1 2 0 -5 487 200 2505 2018 2505,9 5,2 27,6 22,3 306,8 304,89 305,8 276,5 28,6 638,3 638,3 474865,5 

I 333 1 2 0 -5 325 200 2904 2579 2905,0 6,7 22,3 15,6 304,9 299,73 302,3 276,9 24,7 638,3 638,3 474861,6 

II  306 1 2 0 -1 302 200 619 317 619,5 0,8 15,6 14,8 299,7 298,84 299,3 273,3 25,3 139,1 139,1 93452,1 

III  313,2 1 2 0 0 310 200 199 -111 200,0 -0,3 14,8 15,1 298,8 299,16 299,0 271,5 26,8 
ɉɈ 
ȼɏɄ 

47,5 35312,2 

IV 1180,8 1 2 1 1 1178 200 199 -979 200,0 -2,5 15,1 17,7 299,2 301,66 300,4 271,5 28,2 
ɉɈ 
ȼɏɄ 

50,0 35973,5 

V 972 1 2 2 2 969 200 199 -770 200,0 -2,0 17,7 19,6 301,7 303,24 302,5 271,5 30,3 
ɉɈ 
ȼɏɄ 

53,6 39862,9 

VI 990,9 1 2 3 5 990 200 199 -791 200,0 -2,1 19,6 21,7 303,2 304,55 303,9 271,5 31,7 
ɉɈ 
ȼɏɄ 

56,1 40416,8 

VII 1053 1 2 3 5 1052 200 199 -853 200,0 -2,2 21,7 23,9 304,5 305,63 305,1 271,5 32,9 
ɉɈ 
ȼɏɄ 

58,3 43338,0 

VIII 1107 1 2 1 5 1108 200 199 -909 200,0 -2,4 23,9 26,3 305,6 306,47 306,0 271,5 33,9 
ɉɈ 
ȼɏɄ 

60,0 44605,1 

IX 1008 1 2 1 0 1004 200 199 -805 200,0 -2,1 26,3 28,4 306,5 306,98 306,7 271,5 34,5 
ɉɈ 
ȼɏɄ 

61,2 44029,0 

X 241,2 1 2 0 -3 235 200 209 -26 210,0 -0,1 28,4 28,42 307,0 307,00 307,0 271,6 34,7 
ɉɈ 
ȼɏɄ 

64,6 48064,5 
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ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞёɧɧɵɦ ɪɚɫɱёɬɚɦ ɨɬɦɟɬɤɨɣ ɍɆɈ ɛɭɞɟɬ ɧɢɡɲɚɹ ɡɚ 
ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ:  ɍɆɈ=298,8 ɦ. 

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

 
VɉɈɅȿɁɇ = Vɇɉɍ - VɍɆɈ =28,42-15,1=     ɤɦ3,                                            (2.9) 

 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɟɪёɦ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ):        =638,3 Ɇȼɬ; 
ɋɭɬɨɱɧɚɹ  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ: 
 
ɗɝɚɪ ɫɭɬȽɗɋ   ɝɚɪȽɗɋ                    Ɇȼɬ  ɱ,                                (2.10) 

 
ȼɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɬɟɫɧɹɸɳɭɸ ɦɨɳɧɨɫɬɶ:   ɜɵɬ ɪɚɛ Ƚɗɋ      Ɇȼɬ. 
 

2.7.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
  
         Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱёɬ, ɧɨ ɭɠɟ ɜ ɤɚɱɟɫɬɜɟ ɛɵɬɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɢɫɩɨɥɶɡɭɟɦ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%. 

ɐɟɥɶ ɪɚɫɱɟɬɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ. ɉɪɨɢɡɜɟɞɟɧɵ ɞɜɚ ɪɚɫɱɟɬɚ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɢ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.13. 
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Ɍɚɛɥɢɰɚ 2.13-ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 
HȽɗɋ, 
ɦ 

Nɝɚɪ 
N, 
Ɇȼɬ 

ɗ, 

Ɇȼɬ ɱ Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɩɨɥ Qɜɯɤ QȽɗɋ Qɜɨɞɯ  Qɯɨɥ QɇȻ ∆V VȼȻ ɧɚɱ VȼȻ ɤɨɧ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ZɇȻ 
Qɮ Qɩ Qɢ Qɥ ZȼȻ ɧɚɱ ZȼȻ ɤɨɧ ZȼȻ ɫɪ 

XI 262,7 1 2 0 -4 256 200 467 212 0,0 468 0,5 28,420 27,9 307,00 306,88 306,9 272,8 33,4 139,1 139,1 100156 

XII 527,5 1 2 0 -5 520 200 2491 1972 0,0 2492 5,1 27,9 22,8 306,9 305,11 306,0 276,5 28,8 638,3 638,3 474905 

I 454,7 1 2 0 -5 447 200 2829 2383 0,0 2830 6,2 22,8 16,6 305,1 300,68 302,9 276,8 25,4 638,3 638,3 474910 

II  425,9 1 2 0 -1 422 200 1098 677 0,0 1099 1,8 16,6 14,8 300,7 298,84 299,8 274,5 24,6 139,1 240,1 161375 

III  449,4 1 2 0 0 446 200 199 -247 0,0 200 -0,6 14,8 15,5 298,8 299,54 299,2 271,5 27,0   47,9 35643 

IV 1240,2 1 2 1 1 1237 200 199 -1038 0,0 200 -2,7 15,5 18,2 299,5 302,09 300,8 271,5 28,6   50,7 36537 

V 1058,9 1 2 2 2 1056 200 199 -857 0,0 200 -2,2 18,2 20,4 302,1 303,74 302,9 271,5 30,7   54,4 40453 

VI 1105,5 1 2 3 5 1104 200 199 -905 0,0 200 -2,3 20,4 22,7 303,7 305,09 304,4 271,5 32,2   57,2 41180 

VII 1221,4 1 2 3 5 1220 200 199 -1021 0,0 200 -2,6 22,7 25,4 305,1 306,19 305,6 271,5 33,4   59,3 44140 

VIII 1398,8 1 2 1 5 1400 200 223 -1177 0,0 224 -3,0 25,4 28,4 306,2 307,00 306,6 271,6 34,2   68,1 50649 

IX 1156,2 1 2 1 0 1152 200 1152 0 0,0 1153 0,0 28,4 28,4 307,0 307,00 307,0 274,6 31,7   325,0 234015 

X 265,4 1 2 0 -3 259 200 259 0 0,0 260 0,0 28,4 28,425 307,0 307,00 307,0 271,8 34,5   79,5 59162 
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ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 

ɗ ȽɈȾ =Σ Nɩɪ.∙ t= 1,7 ɦɥɪɞ. ɤȼɬ·ɱ 
 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ 
ɭɫɥɨɜɢɹɯ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 
Ɋɢɫɭɧɨɤ 2.7 -Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ  ɜ 

ɭɫɥɨɜɢɹɯ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɝɨɞ 
 

2.8 Ɋɚɫɱёɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ  Ƚɗɋ. Ɋɚɫɱёɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ 
ɫɥɟɞɭɸɳɟɟ: 

1) ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2%  
2) ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% . 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ 

ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.   
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

  ɭɫɬ Ƚɗɋ   ɜɵɬ ɪɚɛ Ƚɗɋ   ɪɟɡȽɗɋ                                                                                  (2.11) 
 

ɇɚ ɞɚɧɧɨɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɥɢɲɶ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ.  ɜɚɪɢɣɧɵɣ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɧɚ Ƚɗɋ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɢɦ ɬɨɥɶɤɨ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
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302,00 

304,00 

306,00 

308,00 
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Z
ɜɛ

, ɦ
 

t, ɦɟɫɹɰ 

ɋɪɚɛɨɬɤɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɇɉɍ 
ɍɆɈ 
ɋɪɚɛɨɬɤɚ №1 ɜ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɨɬɦɟɬɤɚɦ 90% 
ɋɪɚɛɨɬɤɚ №2 ɜ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɨɬɦɟɬɤɚɦ 90% 

max
t 

max
t 
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ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱёɬɨɦ  ɫɥɟɞɭɸɳɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ: 
1) Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 

ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 5-6ɥɟɬ. 

2) Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ 
ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
  ɪɟɦɩɪ Ƚɗɋ     ɭɫɬɩɪ Ƚɗɋ    ɦɟɫ             Ɇȼɬ  ɦɟɫ ɝɨɞ,                          (2.12) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 

  ɪɟɦɫɭɳ Ƚɗɋ     ɭɫɬɫɭɳ Ƚɗɋ    ɦɟɫ              Ɇȼɬ  ɦɟɫ ɝɨɞ,                    (2.13) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 

  ɪɟɦɌɗɋ   ɭɫɬɌɗɋ    ɦɟɫ  ɭɫɬɌɗɋ   ɦɟɫ                      Ɇȼɬ  ɦɟɫ
ɝɨɞ

,     (2.14) 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɬɚɛɥɢɰɟ 2.14 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.8. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ – ɜ ɬɚɛɥɢɰɟ 2.15 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.14-Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

Ɇ
ɟɫ
ɹɰ

 ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  
Ƚɗɋ, Ɇȼɬ Ɍɗɋ, Ɇȼɬ 

P Pɚɜɪ Pɧɚɝɪ Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ 
N 
ɚɜɪ 

N 
ɧɚɝɪ 

N 
ɪɟɦ 

Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ 

I 29180 2334 584 13949 1116 279   638 - 13   14593 1167 292   

II  28243 2259 565 13561 1085 271   139 - 3   14544 1163 291   

III  26622 2130 532 12888 1031 258   47 - 1   13686 1095 274   

IV 24749 1980 495 12112 969 242 1563 50 - 1 81 12587 1007 252   

V 23128 1850 463 11439 915 229   54 - 1   11635 931 233 1829 

VI 22191 1775 444 11051 884 221   56 - 1   11084 887 222 2859 

 



32 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.14 

Ɇ
ɟɫ
ɹɰ

 ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ, 
Ɇȼɬ Ɍɗɋ, Ɇȼɬ 

P Pɚɜɪ Pɧɚɝɪ Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ 
N 
ɚɜɪ 

N 
ɧɚɝɪ 

N 
ɪɟɦ 

Nɪɚɛ Nɚɜɪ Nɧɚɝɪ Nɪɟɦ 

VII 22191 1775 444 11051 884 221   58 - 1   11082 887 222 2859 

VIII 23128 1850 463 11439 915 229   60 - 1   11628 930 233 1829 

IX 24749 1980 495 12112 969 242 1563 61 - 1   12576 1006 252   

ɏ 26622 2130 532 12888 1031 258   65 - 1   13669 1094 273   

XI 28243 2259 565 13561 1085 271   139 - 3   14544 1163 291   

XII 29180 2334 584 13949 1116 279   638 - 13   14593 1167 292   

 
 

 
Ɋɢɫɭɧɨɤ 2.8-Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

N, Ɇȼɬ 

t, ɦɟɫ 

10000 

15000 

20000 
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30000 

35000 

1 2 3 4 5 6 7 8 9 10 11 12 

Ɍɗɋ,  ɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ  Ƚɗɋ 
ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ Nɚɜɪ Ɍɗɋ, ɗɋ, Ɇȼɬ 
Nɚɜɪ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, Ɇȼɬ Nɧɚɝɪ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, Ɇȼɬ 
Nɧɚɝɪ Ɍɗɋ,  ɗɋ, Ɇȼɬ Nɧɚɝɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, Ɇȼɬ 
Nɪɟɦ Ɍɗɋ,  ɗɋ, Ɇȼɬ Nɪɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, Ɇȼɬ 
Nɪɟɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, Ɇȼɬ 
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Ɍɚɛɥɢɰɚ 2.15-Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Nmax, Ɇȼɬ 27550 26663 25126 23351 21814 20926 20926 21814 23351 25126 26663 27550 

NȽɗɋ ɝɚɪ.cɭɳ, Ɇȼɬ 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 14000 

NȽɗɋ ɝɚɪ.ɩɪɨɟɤɬ, Ɇȼɬ 94 88 90 307 256 261 276 289 264 69 42 136 

NɌɗɋ, Ɇȼɬ 15050 14163 12626 10851 9314 8426 8426 9314 10851 12626 14163 15050 

 
 

 
Ɋɢɫɭɧɨɤ 2.8-Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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Pɫ
ɪ,
 Ɇ
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t, ɦɟɫɹɰ 

ТЭˁ 
Ƚɗɋ ɩɪ ɛɵɬ 

Ƚɗɋ ɩɪ ȼɏɄ 

Ƚɗɋ 
ɫɭɳ 
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 3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
 3.1 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

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

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

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

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

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɨɹɬɫɹ ɜ ɨɫɹɯ Zɜɛ ɢ 
Qɝɷɫ. 

Ɋɚɛɨɱɟɟ ɩɨɥɟ – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɥɢɧɢɹɦɢ H (Zɧɩɭ,Qɝɷɫ) ɢ 
H(Zɭɦɨ,Qɝɷɫ). ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɫɩɪɚɜɚ 
– ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ 
ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ. 
Ʌɢɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ɫɬɪɨɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ 
ɫɟɪɟɞɢɧɵ ɹɧɜɚɪɹ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ:                                                                                                        
 

ɝɞɟ                ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  ɫɪɚɛ ɨɬ ɇɉɍ ɞɨ ɍɆɈ.           ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 
ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɜ ɇȻ;   
              ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ -  Ƚɗɋ        ɦ   , ɢɥɢ ɦɢɧɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɠɢɦɨɜ Ƚɗɋ ɜ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
                                                                                                                             
    ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ.
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
                                                  (3.3) 

 

 
ɝɞɟ          ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ Hp.  

Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.1. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
3.2 ɉɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ. ɇɚ ɩɨɫɬɪɨɟɧɧɨɦ ɪɟɠɢɦɧɨɦ ɩɨɥɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɧɚɩɨɪɵ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɚɜɥɢɜɚɸɬ 
ɬɢɩɵ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɬɭɪɛɢɧ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
  

Ɍɚɛɥɢɰɚ 3.1-Ɋɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ  
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Q, ɦ3/ɫ Zɧɛɥ,ɦ Zɧɛɡ,ɦ Hɇɉɍ, ɦ HɍɆɈ, ɦ HZȼȻ1, ɦ H, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 
0,0 270,0 270,0 36,3 28,1 31,6 2359,6 31,0 2359,6 25,0 

243,4 271,8 271,9 34,5 26,4 29,8 2398,2 30,5 2398,2 24,7 
486,7 272,9 273,1 33,4 25,3 28,7 2438,2 30,0 2438,2 24,4 
730,1 273,6 273,9 32,7 24,5 28,0 2479,5 29,5 2479,5 24,1 
973,4 274,2 274,5 32,1 23,9 27,4 2522,3 29,0 2522,3 23,8 
1216,8 274,7 275,0 31,6 23,4 26,9 2566,5 28,5 2566,5 23,5 
1460,2 275,2 275,4 31,1 23,0 26,4 2612,4 28,0 2612,4 23,2 
1703,5 275,5 275,8 30,8 22,6 26,1 2659,9 27,5 2659,9 22,9 
1946,9 275,9 276,1 30,4 22,3 25,7 2709,1 27,0 2709,1 22,6 
2190,2 276,2 276,4 30,1 22,0 25,4 2760,2 26,5 2760,2 22,3 
2433,6 276,4 276,7 29,9 21,7 25,2 2813,3 26,0 2813,3 22,0 
2677,0 276,7 276,9 29,6 21,4 24,9 2868,5 25,5 2868,5 21,7 
2920,3 276,9 277,1 29,4 21,2 24,7 2925,8 25,0 2925,8 21,4 
3163,7 277,2 277,3 29,1 21,0 24,4 2985,6 24,5 2985,6 21,1 
3407,0 277,3 277,4 29,0 20,8 24,3 3047,8 24,0 3047,8 20,8 
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Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1 

Ɋɢɫɭɧɨɤ 3.1-Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɣ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɚ: 
  ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪɚɫɱ = 25,4ɦ;  
  ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin =21,4; 
  ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax = 34,8 ɦ; 
  ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax = 2980 ɦ3/ɫ. 

 
3.3 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ  ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
  1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 
  2) ɨɬɧɨɲɟɧɢɟ Hmin/Hmax=21,4/34,8=0,6  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
  3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 
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Ɍɚɛɥɢɰɚ 3.2-ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɇ ɩɪɟɞ, ɦ 40 40 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɇmin/ɇmax 0,5 0,5 

ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ Q1ɪ1 1700 1630 

ɉɪɢɜɟɞɟɧɧɵɣ ɄɉȾ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ η1ɪ1 0,88 0,894 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nI
'
opt, ɨɛ/ɦ 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ QI
'
opt, ɥ/ɫ 1020 1150 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦopt 0,913 0,904 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QI
'
max, ɥ/ɫ 1800 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ (QI
'
max) 0,65 0,65 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D 1m, ɦ 0,460 0,460 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɇ ɦɨɞ, ɦ 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɢɫɩɵɬɚɧɢɣ t ɦɨɞ,  
0ɋ 10 20 

 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
Q΄1ɪ = 1,7 ɦ3/c ɞɥɹ ɉɅ40ɚ-ȼ, 
Q΄1ɪ = 1,63 ɦ3/c ɞɥɹ ɉɅ40ɛ-ȼ. 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ (ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ 
ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ). 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ  ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

  
,                                            (3.4) 

 
ɝɞɟ    , D1ɦ,  ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1,  – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
,  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

  - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ( ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

  ,                                                     (3.5) 

 
ɝɞɟ   – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
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  - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ        ). 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 


 

a

ɭɫɬ
a N

N
Z ,                                                                                                    (3.6) 

 
ɝɞɟ  Nɭɫɬ = 651Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

  Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ   ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ( ). 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  
 

а

ɭɫɬ
а Z

N
N .                                                                                  (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 

 

 
,                                                                                  (3.8) 

 

ɝɞɟ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; 

 – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
 ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ . 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 
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max1   ;                                                                                     (3.9) 

 

 ;                                                             (3.10) 

 

 
 ;                                                   (3.11) 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ, ɧɚɱɢɧɚɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 
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ɉɪɢ ɜɵɛɨɪɟ ɨɩɪɟɞɟɥɹɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
-ɨɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
- ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 
- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3 
 
Ɍɚɛɥɢɰɚ 3.3-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ40ɚ-ȼ Ɍɭɪɛɢɧɚ ɉɅ40ɛ-ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ D1(ɫɬɚɧɞ.), 
ɦ 

8,0 9,5 6,3 

Ɋɚɫɱɟɬɧɵɣ ɄɉȾ ɧɚɬɭɪ. ηɪɚɫɱɧ 0,929 0,930 0,933 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɧɚɬɭɪ. ηɨɩɬɧ 0,949 0,950 0,940 

Ɇɨɳɧɨɫɬɶ 1 ɚɝɪɟɝɚɬɚ N'
a, Ɇȼɬ 123131,65 173893,30 72623,03 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z'
a 5,29 3,74 8,96 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ (ɭɬɨɱɧɟɧɧɨɟ) Za 6 4 10 

Ɇɨɳɧɨɫɬɶ 1 ɚɝɪɟɝɚɬɚ 
(ɭɬɨɱɧɟɧɧɚɹ) Na, Ɇȼɬ 108500,0 162750,0 65100,0 

Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ m 1,056 1,057 1,045 

ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ pɫɢɧɯ 36 44 28 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ 
n'I1, 

ɨɛ/ɦɢɧ 
80,9 68,2 100,6 

ɋɢɧɯɪɨɧɧɨɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ nɫɢɧɯ, 
ɨɛ/ɦɢɧ 

83,3 68,2 107,1 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ max n'Imax, 
ɨɛ/ɦɢɧ 

140 136 143 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ ɪɚɫɱ. n'Iɪɚɫɱ, 
ɨɛ/ɦɢɧ 

129 125 131 

ɉɪɢɜɟɞɟɧɧɵɟ ɨɛɨɪɨɬɵ min n'Imin 110 107 112 

Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ Q'1*ηɦ 1,39 1,48 1,35 

 
Ⱦɚɥɟɟ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱёɬɵ ɬɨɥɶɤɨ ɞɥɹ ɉɅ40ɚ-ȼ-8,0(ɦ) ɢ ɞɥɹ ɉɅ40ɛ-ȼ-

6,3(ɦ), ɬɚɤ ɤɚɤ ɧɚ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɚɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɚɯɨɞɢɬɫɹ ɡɚ ɝɪɚɧɢɰɚɦɢ 
ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. Ɋɚɛɨɱɢɟ ɡɨɧɵ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.2 ɢ 
3.3. ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4. 
 

 
 
  
 
 

 
 
 

 
 



40 

Ɋɢɫɭɧɨɤ 3.2-Ɋɚɛɨɱɢɟ ɡɨɧɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ: 
       ɦ ɤɪɚɫɧɚɹ       ɦ ɠɟɥɬɚɹ 

 
 
 



41 

Ɋɢɫɭɧɨɤ 3.3-Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ



42 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 3.4-ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 
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3.5 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɚɯ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ. ɉɨɷɬɨɦɭ 
ɩɪɢ ɜɵɛɨɪɟ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɥɢɧɢɸ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɬɶ ɜ 
ɤɨɨɪɞɢɧɚɬɵ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Q Ì ɢ n Ì ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ Hmax ɢ Hmin. ɉɨɫɤɨɥɶɤɭ n Ì ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɪɚɧɟɟ, ɬɨ 
ɨɫɬɚɟɬɫɹ ɜɵɱɢɫɥɢɬɶ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ: 
 

                       (3.12) 

 
 Ⱦɥɹ ɉɅ40ɚ-ȼ-800: 
 

                                               ɦ  ɫ                    (3.13) 

 

                                               ɦ  ɫ           (3.14) 

 
 
 Ⱦɥɹ ɉɅ40ɛ-ȼ-630: 
                                                          ɦ  ɫ; (3.15) 

                                                                                                         (3.16) 

 
 

3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                               , (3.17) 
 
ɝɞɟ  Zɧɛ(Qɧɛ) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ Qɧɛ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS. 
Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 
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- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ     ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ   ; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ     . 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ HS ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                , (3.18) 

 
ɝɞɟ     ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10 ɦɦ ɜɨɞ.ɫɬ; 
     – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 

ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ, ɪɚɜɧɨɟ 1,5 ɦ; 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 

ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ           
 

0 1
0

1

ɦ ɧ

ɦ

ȼ Dȼ
D


  ,                                                                                                 (3.19) 

 
ɝɞɟ  0ɦȼ , 1ɦD  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 
 
3.6.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ ɫ        ɦ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ 

ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ      (ɬɨɱɤɚ 1): 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
                                                                                                            (3.20) 
                                  
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ         ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ                     
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
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3.6.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hp 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ ɫ        ɦ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ 

ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ     (ɬɨɱɤɚ 2): 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ. 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ          ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 

ɨɩɪɟɞɟɥɹɟɦ                     
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
                                                                          

                                 
 

3.6.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ ɫ         . 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ  ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ 

ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ    (ɬɨɱɤɚ 3): 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ: 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ         ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ                     
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
                                                                             

                                                                                        
 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ  
                   

 ɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɦ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɫ ɞɢɚɦɟɬɪɨɦ           ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

Ɍɢɩ 
  , 
ɦ       ,ɲɬ.   , Ɇȼɬ    ɨɛ ɦɢɧ 

   , 
ɦ 

   , 
ɦ 

   , 
ɦ 

  ɪ ɤ  ɦ 

ɉɅ40ɚ-ȼ 8,0 94,9 6 108,5 83,3 -3,03 -5,44 0,18 267,56 
ɉɅ40ɛ-ȼ 6,3 94,0 10 65,1 107,1 -0,25 -3,54 1,57 268,56 

 
ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ, ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɢɧɭ 

ɬɢɩɚ ɉɅ40ɛ-ȼ ɫ ɞɢɚɦɟɬɪɨɦ           ȼɵɛɪɚɧɧɚɹ ɬɭɪɛɢɧɚ ɛɨɥɟɟ ɛɵɫɬɪɨɯɨɞɧɚ. 
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Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɭ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ɜɵɲɟ, ɱɟɦ ɭ ɉɅ40ɚ-ȼ. Ɉɬɦɟɬɤɚ 
ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ                   
 

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

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

,
cos

a
ɧɨɦ

N
S                

(3.21) 

 
ɝɞɟ                 ; 
  ɧɨɦ                Ɇȼ     

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
                                                                                                                 (3.22) 

 
ɝɞɟ        ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
                                                                                                             

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ  ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɭ ɩɨɥɸɫɨɜ: ɋȼ 1230/140-56. 
 
3.8 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ 

 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ  ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-630 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 6,3/1 – 40 – 8 – 2.  
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ Ƚ  6,3/1-40 

ɜɦɟɫɬɢɦɨɫɬɶɸ 6,3 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 
ɤɝɫ/ɫɦ2); ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ Ɇ 8-2 
ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

 
3.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ           

ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɪɢɫɭɧɨɤ 3.4) 

ɨɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
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ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
                           (3.23) 
 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
                                    (3.24) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
             
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
                               (3.25) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
                             (3.26) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
                              (3.27) 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
                                                     (3.28) 

 
ɝɞɟ         – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɤȼɬ;  

ɝ   – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ 
(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ   ɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ).  
              
 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 
                                (3.29) 

 
ɝɞɟ    – ɲɢɪɢɧɚ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɵ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,2 ɦ. 

ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɲɢɪɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ: 
                               (3.30) 
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ɝɞɟ   – ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ ɩɨ ɮɨɪɦɭɥɟ (3.35). 

 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
             
 
ɒɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
                                                                         (3.31) 
 
ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ ɛɨɥɶɲɟ 10 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ: 
                             (3.32) 
ɉ  
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ           
 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
                                (3.33) 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
             
  
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɚɡɧɚɱɚɟɦ ɤɨɥɨɧɧɭ: 
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4  Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

4.1 ȼɵɛɨɪ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɭɡɥɚ 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 651 Ɇȼɬ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ  34,8  ɦ. ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 28,42  ɤɦ3. Ɉɫɧɨɜɚɧɢɟ 
Ȼɪɟɤɱɢɹ. ɋɨɝɥɚɫɧɨ [3], ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ I ɤɥɚɫɫɭ, ɫɨɨɪɭɠɟɧɢɢ ɩɨ ɨɛɴёɦɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ:           

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  
ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɤɥɸɱɟɧɨ: 
- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 
- ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ); 
- ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
- ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ.  
 

4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 

4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

                                                                                                             (4.1) 
 
ɝɞɟ      – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ. 
 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 
 
                                                                                                            (4.2) 

 
ɝɞɟ         – ɜɵɫɨɬɚ ɜɨɥɧɵ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%;  
                – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;    – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,8 ɦ. 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

                                                                                                         (4.3) 
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ɝɞɟ     – ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, 
ɩɪɢɧɢɦɚɟɦ        ɦ/ɫ;  
    – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɦ         ɦ;  
    – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ 0;  
            – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ 
ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                                       (4.4) 

 
ɉɨɥɭɱɚɟɦ  
                     
                                            

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ: 

ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 
       ɢ 

     , ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 
ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ     ɱ. 

                              
                             
 
ɉɨ ɝɪɚɮɢɤɭ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ 4.1, 

ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ 
      ɢ        , ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ  

       ɢ 
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Ɋɢɫɭɧɨɤ 4.1-Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɜ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɢ ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɚɯ 
 

ɉɪɢ                              ,  
                      

                                 

ɉɪɢ              :  
            ,            .     

ɉɪɢɧɢɦɚɟɦ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
                           
 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ   ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ    

 

                                                                                                       (4.5) 

                                                                                                         (4.6) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ 

                                                                                                                 (4.7) 
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ɍɫɥɨɜɢɟ          ɜɵɩɨɥɧɟɧɨ,             ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ 

ɩɪɨɢɡɜɟɞɟɧ ɜɟɪɧɨ, ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

                                                                                                                        (4.8) 
 

ɝɞɟ       – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɪɢɫɭɧɤɭ 4.2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ        = 245. ɉɪɢɧɢɦɚɟɦ       . 

ɉɨɥɭɱɚɟɦ  
                       

 

 
Ɋɢɫɭɧɨɤ 4.2-Ƚɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ki 

                                                                   (4.9) 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ 
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ɝɞɟ        – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 
ɪɚɫɱёɬɚɦɢ;      – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɫɬɚɧɞɚɪɬɧɵɣ), ɨɩɪɟɞɟɥёɧɧɵɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ     
              

 

4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ 
                                                        (4.10) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
                                                                                                                              (4.11) 

 
ɝɞɟ        – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 

 
                                                                                                                              (4.12) 

 
ɝɞɟ        ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 

                                                                                                                    (4.13) 
 

ɝɞɟ         – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ 
(                      , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q= f(H),                    ; 

        ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 5 ɦ/ɫ.  

ɉɨɥɭɱɚɟɦ 
                                                                         (4.14) 
                                                                                                
                                                                                               
 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  : 
 

                                                                                                                                  (4.15) 
 

ɝɞɟ       – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ (ɧɟ ɦɟɧɟɟ 2-3); 
            – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ       , ɬɨɝɞɚ 
                                                                                                      (4.16) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ 
      
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  
              

 
4.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ  ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ -    , ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ -    . 

                                                                                                                                           (4.17) 

 
 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ        .  

                                         
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
                                                                                                            (4.18) 

 
ɝɞɟ        – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ,     ;  
              – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ,     ;  
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  – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɞɥɹ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-
Ɉɮɢɰɟɪɨɜɚ. 

                                                                                                       (4.19) 

 
ɝɞɟ       – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
             – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ (  =0,7 ɞɥɹ ɡɚɤɪɭɝɥɟɧɧɨɣ 
ɮɨɪɦɵ);      ɤɨɷɮɮɢɰɢɟɧɬɵ ɮɨɪɦɵ ɛɵɱɤɨɜ (  = 0,45 ɞɥɹ ɛɵɤɚ ɡɚɤɪɭɝɥɟɧɧɨɣ 
ɮɨɪɦɵ);    –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ. 

                                         
                                                  
 

Ɉɩɪɟɞɟɥɢɦ  ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ    : 

                                                                                                                    (4.20) 
 

ɝɞɟ       = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ;     – ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɫɫɱɢɬɚɧɧɵɣ 
ɩɨ ɮɨɪɦɭɥɟ;    - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  

                                                                                                          (4.21) 

 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
                                                                              (4.22) 

 

ɉɨɥɭɱɚɟɦ  
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Ɉɩɪɟɞɟɥёɧɧɵɣ  ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ 
           
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
                                                                             (4.23) 
 

 
4.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ         ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ  ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ           ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ 
ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ) 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 

1 0 1,512 15 16,8 6,768 29 33,6 29,544 
2 1,2 0,432 16 18 7,932 30 34,8 31,56 
3 2,4 0,084 17 19,2 9,168 31 36 33,888 
4 3,6 0 18 20,4 10,476 32 37,2 36,156 
5 4,8 0,072 19 21,6 11,844 33 38,4 38,484 
6 6 0,324 20 22,8 13,296 34 39,6 40,86 
7 7,2 0,72 21 24 14,82 35 40,8 43,308 
8 8,4 1,2 22 25,2 16,428 36 42 45,816 
9 9,6 1,68 23 26,4 18,096 37 43,2 48,372 
10 10,8 2,376 24 27,6 19,836 38 44,4 50,988 
11 12 3,072 25 28,8 21,78 39 45,6 53,652 
12 13,2 3,852 26 30 23,52 40 46,8 56,376 
13 14,4 4,728 27 31,2 25,464 41 48 59,256 
14 15,6 5,7 28 32,4 27,468       
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Ɋɢɫɭɧɨɤ 4.3-Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 

ɩɨɫɬɪɨɟɧɧɨɝɨ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ 
 
 
 

4.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ     ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ     

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 
ɚ)      >      - ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
ɛ)     =     - ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
ɜ)     <     - ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɞɥɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɪɭɫɥɚ ɜ ɩɥɨɫɤɨɣ ɩɨɫɬɚɧɨɜɤɟ (ɧɚ 1ɩ.ɦ. ɲɢɪɢɧɵ ɪɭɫɥɚ). 

Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                  (4.24) 

 
Ɉɩɪɟɞɟɥɢɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
                                                                          (4.25) 
 
ɉɨ ɬɚɛɥɢɰɟ 4.1 ɫɱɢɬɚɹ, ɱɬɨ ɩɥɨɬɢɧɚ ɢɦɟɟɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɞɨɫɥɢɜɧɨɣ 

ɝɪɚɧɢ, ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɚɜɧɨɣ        . 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
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                                                                                                            (4.26) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ    ɢ    ɨɩɪɟɞɟɥɹɟɦ          ɢ        .  
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
                                                                                              

                                                                                                 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɝɥɭɛɢɧɵ ɫɪɚɜɧɢɜɚɟɦ ɫ 
ɭɪɨɜɧɟɦ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɟ 

                 , 
                               

     –                  

 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɢ ɧɟɨɛɯɨɞɢɦɚ 
ɭɫɬɚɧɨɜɤɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ.  

 
4.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 
ɉɪɢ ɫɨɩɪɹɠɟɧɢɢ ɛɶɟɮɨɜ ɨɬɛɪɨɫɨɦ ɫɬɪɭɢ ɜ ɤɨɧɰɟ ɜɨɞɨɫɛɪɨɫɚ ɫɥɟɞɭɟɬ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ, ɨɬɛɪɚɫɵɜɚɸɳɢɣ ɩɨɬɨɤ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 
ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɪɚɫɫɬɨɹɧɢɟ. Ɉɩɪɟɞɟɥɹɸɬ ɨɩɬɢɦɚɥɶɧɨɟ ɜɵɫɨɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɢ ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɢ 
ɝɥɭɛɢɧɵ ɹɦɵ ɪɚɡɦɵɜɚ. ȼɵɫɨɬɚ ɭɫɬɭɩɚ   ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ          ɧɚ 
ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ  , 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ ɨɬ ɫɨɨɪɭɠɟɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ       .  

 
ɇɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɜ ɇȻ 
                                                                  (4.27) 
 
ɉɪɢɧɢɦɚɟɦ         ;      . 
 

                                                                               (4.28) 
 
                                                                                (4.29) 
 
ɋɤɨɪɨɫɬɶ ɫɯɨɞɚ  
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                                                                    (4.30) 
 

ɝɞɟ       ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ      ;  
     ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ      ɢ     . 

Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ Ɏɪɭɞɚ 
                                                                                                          (4.31) 

 
ɝɞɟ       – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ;  
             – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɪɚɜɧɵɣ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ;     – ɬɨɥɳɢɧɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

                                                                                                            (4.32) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ, ɬ.ɟ. ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɫɬɭɩɚ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ 

                                                                     (4.33) 

 
ɝɞɟ         ɪɚɡɧɢɰɚ ɜ ɨɬɦɟɬɤɚɯ ɦɟɠɞɭ      ɢ      ; 
             – ɪɚɡɧɢɰɚ ɜ ɨɬɦɟɬɤɚɯ ɦɟɠɞɭ      ɢ     ; 
     ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ;  
      ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɚɷɪɚɰɢɢ ɧɚ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ 
ɫɬɪɭɢ, ɩɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ               
 

                                                                     (4.34) 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ  
                                                              

 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

                                                                              (4.35) 
 

ɝɞɟ                                         
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                                                                  (4.36) 

 
ɝɞɟ     d-ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɢ ɜ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (d=1ɦ). 

ɍɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɩɨɞ ɍɇȻ 
                                              

                                                                                         (4.37) 

 
ɝɞɟ      a- ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɫɬɭɩɚ ɞɨ ɹɦɵ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɦɵɬɢɹ 
                                                                                         (4.38) 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɞɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ 

ɭɪɨɜɧɟ ɧɟ ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
                                                                    (4.39) 

 

4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ:                               
                               (4.40) 

 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ ɜɵɩɨɥɧɟɟɦ 

ɜɟɪɬɢɤɚɥɶɧɭɸ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,    , ɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ ɫ ɡɚɥɨɠɟɧɢɟɦ 0,7, ɬɨɝɞɚ  
                                                                                   (4.41) 

 
Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
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ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 

 
Ɋɢɫɭɧɨɤ 4.4-ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɜɧɚɹ: 

                               
                               (4.42) 

  
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ   ɩɪɢɧɢɦɚɟɦ        , ɨɬɫɸɞɚ ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɨɫɧɨɜɚɧɢɸ ɛɭɞɟɬ ɪɚɜɧɚ: 

                                                                                 (4.43) 
 
4.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɢ 

ɜɪɟɦɟɧɧɵɟ ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ 
ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 



62 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5 
ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ 
ɫɟɤɰɢɢ ɪɚɜɧɭɸ ɲɢɪɢɧɟ ɨɞɧɨɝɨ ɩɪɨɥɟɬɚ ɫ ɛɵɤɚɦɢ: 

                                                                                     (4.44) 
 
 

4.3.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɵɤɨɜ 
 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 

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

ɉɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɬɨɥɳɢɧɨɣ 4 ɦɟɬɪɚ, ɜɵɞɜɢɧɭɬɵɣ ɜ ɜɟɪɯɧɢɣ 
ɛɶɟɮ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

 
4.3.4 ɍɫɬɨɢ 
 
ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 

ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ 
ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ ɭɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɶɧɵɣ 
ɭɫɬɨɣ, ɪɚɡɞɟɥɹɸɳɢɣ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ. 

 
4.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ɍɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɬɚɤ 

ɠɟ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. ɂɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ          . 

 
4.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 

 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɡɦɟɪɨɜ ɢ 

ɨɱɟɪɬɚɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɩɨɬɨɤɚ ɩɪɢ ɜɵɯɨɞɟ ɟɝɨ ɜ ɧɢɠɧɢɣ ɛɶɟɮ.  

Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɫɫɱɢɬɚɟɦ 
ɮɢɥɶɬɪɚɰɢɸ ɞɥɹ ɫɥɭɱɚɟɜ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ (ɪɢɫɭɧɨɤ 4.5). 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɫɩɨɥɶɡɭɟɦ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
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                                                                                (4.45) 
            ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

 
Ɋɢɫɭɧɨɤ 4.5-ɗɩɸɪɵ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 

                                                                    (4.46) 
 

ɝɞɟ       - ɪɚɡɧɢɰɚ ɨɬɦɟɬɨɤ ɇɉɍ ɢ         (ɩɪɢ       = 200     ). 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ  
                ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 4 ɦ. 

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

                                                                               (4.47) 
 

Ɉɫɧɨɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢ ɇɉɍ ɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 
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ɝɞɟ        ɇɉɍ  ɍɇȻ                   ɦ                                (4.48) 
 

Ɍɨɝɞɚ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɢɬ 
                   ɦ  
                  ɦ  
 

Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
  ɡ    ɡ                          ɦ                                                                        (4.49) 

 
ɝɞɟ      ɡ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɡɚɜɟɫɟ;  
             - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ, ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ        ;        - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ, ɞɥɹ ɫɤɚɥɵ ɩɪɢɧɢɦɚɟɦ           
   ɡ                        ɦ                                                     (4.50) 

ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɢ  ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɩɪɢɥɨɠɟɧɢɢ  . 

 
4.5 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
ɉɟɪɜɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ – ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ 

ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. ȼɬɨɪɨɣ ɪɚɫɱɟɬɧɵɣ 
ɫɥɭɱɚɣ – ɨɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɩɪɢ Ɏɉɍ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɟɦ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 

 
4.5.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ 

 
ɉɥɨɳɚɞɢ ɢ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɣɞɟɧɵ ɫ ɩɨɦɨɳɶɸ AutoCAD. 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
                                                                                            (4.51) 

      
ɝɞɟ          ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD,             .;         ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;          ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ     ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ 
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ȼɟɫ ɛɵɱɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 
                                                                                          (4.52) 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɱɤɚ 
               

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ    ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ 
             

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ  .Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

  ɡ                                         ɤɇ                (4.53) 
 

ɝɞɟ       – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ 
                                                    (4.54) 

 
ɉɪɢɜɟɞёɧɧɵɣ ɜɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ. 

                                                                                                  (4.55) 

 

4.5.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ  ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ȼȻ 
                                                                                         (4.56) 

 
ɝɞɟ                                                                              (4.57) 

 
ɋɨ ɫɬɨɪɨɧɵ ɇȻ 
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                                                                                         (4.58) 

 
ɝɞɟ                                                                          (4.59) 
 

4.5.4 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
                                                                    (4.60) 
 

 

4.5.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ:  
  ɮ      ɷɩ                     ɤɇ ɦ                                      (4.61) 
 

ɝɞɟ                  
 

ɉɥɟɱɨ ɦɨɦɟɧɬɚ ɫɢɥ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ 
AutoCAD ɢɥɢ ɤɚɤ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ 
ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 

 
L=6,66 ɦ. 
 
4.5.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 
  ɧ   ɧ ɧ        ɧ                            ɤɇ ɦ       (4.62) 
 

ɝɞɟ     ɧ        ɤɇ ɦ    ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɩɪɢɧɢɦɚɟɦ  ɧ     ɤɇ ɦ  ;  ɧ  ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɨ ɞɧɚ, 
ɩɪɢɝɪɭɡɨɱɧɨɝɨ ɫɥɨɹ, ɩɪɢɧɢɦɚɟɦ   ɧ    ɦ;  ɧ   ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ  ɧ     .  

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ. 
  ɧ    ɧ ɧ                   ɤɇ ɦ                                             (4.63) 
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 ɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
  

ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
 

       ɝɪ     ɧɜɡɜ   ɧ          ɝɪ   =                       ɤɇ/ɦ2.    (4.64) 

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ , 

   ɝɪ       ɧɜɡɜ   ɧ   ɝɪɜɡɜ   ɝɪ          ɝɪ  ;                                            (4.65) 

 

  ɝɪ    =(11 ∙ 3+17,5  ) ∙             =15,5 ɤɇ/ɦ2. 

 
 ȿɚ = Sɷɩ = 4,5 ɦ2        L =3,0 ɦ 

 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
ɉɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ 

   ɩɧ       ɬв в   ɩ           ɪ   =                                                            (4.66) 

 
ɇɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

  ɝɪ       ɝɪɜɡɜ   ɝɪ          ɝɪ                                                                 (4.67) 

   ɪв в    ɪ            = 25-(1-0,25)  10 = 17,5 ɤɇ/ɦ3,                        (4.68) 
 
ɝɞɟ      ɪ      ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ. 

  ɝɪ    = 17,5   3               = 212,0 ɤɇ 

 

ȿɩɧ =  ɩɧ     ɝɪ       ɝɪ =         = 318 ɦ2                                                          (4.69) 

L  = 3 ɦ. 
 
 
4.5.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
                                                                                                                                                                                  (4.70) 
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ɝɞɟ                                                                                                         (4.71) 

 
ɉɥɟɱɨ ɫɢɥɵ       ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɇɉɍ: 
                                                                                          (4.72) 

 

                                                               (4.73) 

 

4.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɉɰɟɧɤɭ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɦ  ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
 Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4.2, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ   . 
 
Ɍɚɛɥɢɰɚ 4.2-Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
№ 
ɩ/ɩ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

 ɜ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

1 Ɍɜ 1 ĺ 7461 13 96993 

2 Ɍɧ 1 ĸ 60 -1,17 -70,2 

3 Gɛ 0,95 Ļ 6450 -4,71 -30380 

4 Gɩɥ 0,95 Ļ 8835 -4,21 -37195,3 

5 Wɜɡɜ 1 Ĺ 889 0 0 

6 Wɮ 1 Ĺ 2227 6,66 14831,8 

7 Eɧ 1,2 ĺ 28 3 84 

8 Wɜɨɥɧ 1 ĺ 125,5 33,4 4191,7 

9 qɡ 1,2 Ļ 72,6 -9 -653,4 

10 ȿɚ 1 ĺ 4,5 3 13,5 

11 ȿɩ 1 ĸ 318 3 954 

12 Σ         48769,1 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ). 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
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                                                                                                                                                                     (4.74) 
 

                                                                                      (4.75) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
σ   σ                                           
          ɤɉɚ                                                                                                     (4.76) 
  

ɝɞɟ        - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ,  
      ɇɉɍ  ɩɨɞɨɲɜɚ             ɦ                                          (4.77) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
            σ                                                         (4.78) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                    
          ɤɉɚ                                                                                                      (4.79) 
        ɇ                    ɤɉɚ                                                  (4.80) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
                                                                                                                               ɤɉɚ                                                             (4.81) 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
  ɭ     ɩ    Ɇ ɩ                                  ɤɉɚ                          (4.82) 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 
σ   σ                                          
                 ɤɉɚ                                                                                  (4.83) 
 

ɝɞɟ          ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, 
                                                                          (4.84) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                                                                                                                                                                        (4.85) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
                                                                                                                                                                            (4.86) 
                                                                                   (4.87) 

 
ɝɞɟ                  ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ;             ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ;                   ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɠɢɦɚɸɳɢɟ 
ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ;    – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;   – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ;    – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ;         ;     – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ;       кɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3-Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                          
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ                             0                                                     1190,36               

 

 
4.6.1  Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ; 
2) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ; 
3) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ. 
ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ10 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 

ɫɠɚɬɢɟ        ɤɇ ɦ ,         – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:     – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, (      – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ 

ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;         – 
ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ 
ɧɚɝɪɭɡɨɤ);      – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ        . 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
                           
              
  
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
                           
               
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
                                                                                                                             (4.88) 
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ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
                                                                                                                   (4.89) 

                          
               

 
ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
                                                                                                                             (4.90) 

            
 
 
4.6.2  Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
                                                                                                                               (4.91) 

 
ɝɞɟ        ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ɪɚɜɧɵɣ 1,25; 

      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (   =1,0 – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ 
ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ, 

      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (    = 0,95 – ɩɪɢ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɫɞɜɢɝ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ)     ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 

                                                             (4.92) 
 
ɝɞɟ      ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ  

                    
 

             - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ = 0,7   - ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɞɥɹ ɛɪɟɤɱɢɢ,             .   ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
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                                                                                 (4.93) 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
                                            
       ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ          . 

                                 
 

ɍɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɵ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɣ ɩɨ ɧɚɩɨɪɭ (38 ɦ), ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɪɭɫɥɨɜɭɸ ɤɨɦɩɨɧɨɜɤɭ ɝɢɞɪɨɭɡɥɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɫɟ 
ɛɟɬɨɧɢɪɭɟɦɵɟ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɪɭɫɥɟ ɪɟɤɢ. 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ, ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɷɬɚɩɚɯ ɱɟɪɟɡ ɞɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ. 

ȼ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ; ɩɪɨɤɥɚɞɤɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɨɛɳɚɹ ɞɥɢɧɚ 
ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɥɚ 25 ɤɦ; ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. ȼ ɷɬɨɬ 
ɠɟ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɨɪɭɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɦɨɫɬɚ, ɫɨɟɞɢɧɹɸɳɟɝɨ 
ɥɟɜɵɣ ɢ ɩɪɚɜɵɣ ɛɟɪɟɝ ɪɟɤɢ.  

ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ ɩɪɨɩɭɫɤɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɢ ɫɨɡɞɚɟɬɫɹ 
ɤɨɬɥɨɜɚɧ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. ȼ ɷɬɨɦ ɤɨɬɥɨɜɚɧɟ ɜɨɡɜɨɞɢɬɫɹ ɧɢɠɧɹɹ ɱɚɫɬɶ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɟɨɛɯɨɞɢɦɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɨɩɭɫɤɚ 
ɜɨɞɵ ɫ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɭɫɥɚ ɧɚ ɜɨɞɨɫɥɢɜɧɵɟ ɩɪɨɥɟɬɵ ɩɥɨɬɢɧɵ. Ɉɬɦɟɬɤɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬ 282,0 ɦ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ ɪɟɤɢ ɢ ɩɨɫɬɟɩɟɧɧɨɟ 
ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɉɨɫɥɟ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɫɬɪɨɹɬɫɹ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɢ ɫɨɡɞɚɟɬɫɹ 
ɤɨɬɥɨɜɚɧ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II  
ɨɱɟɪɟɞɢ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɫɧɚɱɚɥɚ ɫɬɪɨɹɬɫɹ ɩɪɢɫɤɚɥɶɧɵɟ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɡɥɚ, ɚ ɡɚɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɧɚɩɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ 
ɞɚɧɧɨɝɨ ɷɬɚɩɚ 288,0 ɦ. 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɮɪɨɧɬɚ ɛɟɬɨɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ. Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ 
ɨɤɨɧɱɚɧɢɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 309,0 ɦ. 

ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ 
ɨɬɦɟɬɨɤ ɢ ɩɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ. ɉɪɨɩɭɫɤ 
ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɠɟ 
ɱɟɪɟɡ ɪɚɛɨɬɚɸɳɢɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ. ɉɨɫɬɟɩɟɧɧɨ ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɩɟɪɟɤɥɸɱɚɟɬɫɹ 
ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɨ ɦɟɪɟ ɢɯ ɝɨɬɨɜɧɨɫɬɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɛɴɟɦɵ ɪɚɛɨɬ ɷɬɨɝɨ ɷɬɚɩɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɧɨɫɬɢ ɨɛɴɟɦɨɜ 
ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɵɯ ɤ ɩɭɫɤɭ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ, ɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɜ ɰɟɥɨɦ. 
Ɉɬɦɟɬɤɚ ɫɨɨɪɭɠɟɧɢɣ ɤ ɨɤɨɧɱɚɧɢɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 314,2 ɦ. 
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5.1.1 ɉɟɪɜɵɣ ɷɬɚɩ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ, ɫɨɡɞɚɧɢɹ 

ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɜɨɞɢɬɫɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ. 
ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɚ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ ɪɟɤɢ 
ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɥɨɜɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 
ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɟɫɬɢ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ. 

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

Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 1 ɷɬɚɩɚ: 
1) ɜɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ; 
2) ɨɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
3) ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦ. 282,0 ɦ. 
4) ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɞɨ ɨɬɦɟɬɤɢ 282,0 ɦ; 
5) ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; 
6) ɛɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ. 
Ɋɚɫɱɟɬ ɩɟɪɟɦɵɱɟɤ ɫ ɭɱɟɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 

ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ: 
ɐɟɥɶ ɪɚɫɱɟɬɚ – ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɦɵɱɟɤ. 
ɉɟɪɟɦɵɱɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɪɟɦɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ IV ɤɥɚɫɫɚ 

ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ȿɠɟɝɨɞɧɭɸ ɪɚɫɱɟɬɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɦɵɱɟɤ ɞɨ 3-ɯ ɥɟɬ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ –10%. 

Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1.  

 
Ɍɚɛɥɢɰɚ 5.1-Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɡɥɢɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P, % 0,01 0,1 0,5 1 2 3 5 10 

Qɫɬɪ 7175 6439 3885 1332 1285 1264 1180 1154 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 5.1 ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ 10 % 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ               , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 33-01 
2003 [3], ɩɪɢ ɷɬɨɦ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɟɤɟ ɪɚɜɧɚ 4,5ɦ. 

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

Ȼɵɬɨɜɭɸ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
            ,                                                                                                      (5.1) 
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           - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ ɪɟɤɢ ɞɨ ɫɬɟɫɧɟɧɢɹ ɩɪɢ     . 
 

                                       
          ,                                                                                                         

 
ɝɞɟ      - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɣ ɱɚɫɬɢ ɪɭɫɥɚ ɩɪɢ     , 
ɩɪɢɧɢɦɚɟɦ 50% ɨɬ   ; 
                            

 
Ɂɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ ɦɨɠɧɨ 

ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                                (5.2) 

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

 V0–ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ; 
 Vc –ɛɵɬɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɪɟɤɟ ɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɭɠɟɧɧɨɦ ɪɭɫɥɟ. 
                                                                                                  (5.3) 

 
Ɉɬɦɟɬɤɢ ɝɪɟɛɧɟɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɩɨ ɮɨɪɦɭɥɚɦ: 
ɞɥɹ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 

              ,                                                                                     (5.4) 
                                

 
ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ: 

                                                                                                          
                            

ɝɞɟ        – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ     ;  
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             - ɡɧɚɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɩɟɪɟɞ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɨɣ; 

 а ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɦ. 
ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ Lɜ ɢ ɩɪɨɞɨɥɶɧɨɣ 

ɩɟɪɟɦɵɱɤɢ Lɩ (Lɜ= 146,5 ɦ, Lɩ=49 ɦ). 
ɉɪɢɧɹɬ ɡɚɩɚɫ ɞɨ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 5ɦ, ɞɨ ɩɨɩɟɪɟɱɧɵɯ 20 ɦ. 

 
Ɍɢɩ ɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 
 
ɉɪɢɧɢɦɚɟɦ ɝɪɭɧɬɨɜɵɟ ɩɟɪɟɦɵɱɤɢ, ɫ ɲɢɪɢɧɨɣ ɩɨ ɝɪɟɛɧɸ 6 ɦ. ɇɢɡɨɜɨɣ 

ɨɬɤɨɫ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 1:1, ɜɟɪɯɨɜɨɣ 1:2; ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 
ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɨɬɤɨɫ ɫɨɫɬɚɜɥɹɟɬ 1:1. 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 5.1 ɢ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.1-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 

 
Ɋɢɫɭɧɨɤ 5.2-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

 
ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ             ;                 
Ɉɩɪɟɞɟɥɹɟɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ 

ɨɱɟɪɟɞɢ: 
 

V=(ωɩɩ∙Lɩɩ+ ωɜɩLɜɩ)/2, (ɦ3);                                                                          (5.5) 
 
V=(ωɩɩ∙Lɩɩ+ωɜɩLɜɩ                         
=                            . 
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Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
                                                                                                      (5.6) 

                          
ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.3 
 

 
Ɋɢɫɭɧɨɤ 5.3-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ: ωɧɩ=63,25ɦ2. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 

                                                                                      (5.7) 

 
ɇɚɡɧɚɱɚɟɦ ɜɪɟɦɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɩɟɪɟɦɵɱɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ: 
 
tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ,                                                                                            (5.8) 
 

ɝɞɟ    ΣVɩɟɪ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɟɪɟɦɵɱɟɤ, 
Jɩɟɪ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɟɪɟɦɵɱɤɢ, ɩɪɢɧɢɦɚɟɦ 800 

ɦ3/ɫɭɬ.(ɨɬɫɵɩɤɚ ɩɪɢɡɦ, ɭɩɥɨɬɧɟɧɢɟ, ɤɪɟɩɥɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ). 
 

tɩɟɪ = ΣVɩɟɪ / Jɩɟɪ= 
                     

 
ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɬɫɵɩɤɭ ɩɟɪɟɦɵɱɟɤ 1 ɦɟɫɹɰ. 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 1-ɣ ɨɱɟɪɟɞɢ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ S=7178,5  c ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

AutoCaD. Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ h = 4,5 ɦ. ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ 
ɜɨɞɵ ɜ ɪɟɤɟ Q = 1154 ɦ3/ɫ.  

ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
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                                                                                                            (5.9) 
                           
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɜɵɛɢɪɚɟɦ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ (3Ʉ-13, 

ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶW=40 ɦ3/ɱɚɫ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɜɨɞɵ ɞɨ 20 ɦ) 
[4, ɬɚɛɥ.15-42] ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ, ɩɥɸɫ 1 ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 3 ɧɚɫɨɫɨɜ. 
 

≈         ;                                                                                                   (5.10) 

                                  
 
ɇɚɯɨɞɢɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
                 ɦ

ɫɦɟɧ
.                                                                                (5.11) 

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

ɍɫɥɨɜɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 

 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ. 
Ɋɚɡɦɟɪɵ ɤɨɬɥɨɜɚɧɚ ɜ ɩɥɚɧɟ 146,5 ɦ ɢ 49 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  ɝɥɭɛɢɧɚ 2 ɦ.  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ: 
                                                                                                          (5.12) 
                         
 
ɉɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɈ4124, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ 1 ɦ3, ɝɥɭɛɢɧɚ 

ɤɨɩɚɧɢɹ 6 ɦ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

ɉɷɱ=qɰ·nɰ·kɜ=0,64·144·0,75 = 69,12ɦ  ɫɭɬ                                                (5.13) 
 

ɝɞɟ    qɰ = qɤɨɜ · kɧ/ kɪ                                                                                             (5.14) 
 

                 . 

 
kɧ =0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
kɪ=1,4ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 
kɜ =0,75 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ; 
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qɤɨɜ - ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɟɦɤɨɫɬɶ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ; 
 
nɰ= 3600/tɰɷɤ=3600/25 =144- ɱɢɫɥɨ ɰɢɤɥɨɜ ɜ ɱɚɫ.                                    (5.15) 
 

ɝɞɟ          - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɷɤɫɤɚɜɚɬɨɪɚ 25 ɫɟɤ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 

 

tɜɵɟɦ =
 ɜɵɟɦ
ɉɷɱ

                       ɫɦɟɧ.                                                   (5.16) 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥ Ʉɚɦ Ɂ-

43255 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɤɭɡɨɜɚ 6 ɦ3. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɜɲɟɣ ɝɪɭɧɬɚ ɜ ɟɦɤɨɫɬɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ: 
                                                                                                 (5.17) 

 
ɝɞɟ        - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ  

ɋɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɞɨɪɨɝɟ: 
- ɝɪɭɠɟɧɵɣ            ; 
- ɩɨɪɨɠɧɢɣ             . 
ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɫɬɚ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɨ ɦɟɫɬɚ 

ɪɚɡɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ 2 ɤɦ. 
ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ 
 

tɰɚ/ɫ =
            + (tp+ tɡ),                                                                                (5.18) 

 
ɝɞɟ    tp - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ; 

tɡ - ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ; 
(tp+tɦɨɧ) ɫɨɫɬɚɜɥɹɟɬ: 1÷1,5 ɦɢɧ  ɩɪɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ ɞɨ 12 ɬ. 
 

tɰɚ/ɫ =
       + (           )=0,19 ɱ 

 
tɡ=tɰɷɤ∙nɤɨɜ;                                                                                                    (5.19) 
 
tɡ=0,19∙6=1,14ɱ. 
 

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

 

Nɚ/ɫ=            ;                                                                                                 (5.20) 
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Nɚ/ɫ=                           
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬ ɨɬɦɟɬɤɢ 270,0 ɦ 

ɞɨ ɨɬɦɟɬɤɢ 282,0 ɦ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ 

ɢɦɟɟɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ȼ=28,0 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=12,0ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɢ 

ɝɥɭɯɨɣ ɫɟɤɰɢɢ 112 ɦ. 
L=112 ɦ;  
Ɋɚɡɦɟɪɵ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 6,0∙4,0 ɦ; 
ɉɥɨɳɚɞɶ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ωɞɨ=24 ɦ2; 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, nɞɨ=6. 
ɇɚɯɨɞɢɦ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɫɟɯ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 
Vɞɨ =nɞɨ∙ȼ∙ ωɜɨ, ɦ3                                                                                                                                         (5.21) 
 
Vɞɨ =6∙28,0∙24=4032 ɦ3. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h- Vɞɨ, ɦ3;                                                                                     (5.22) 
 
Vɛ.ɪ.=28,0∙112∙12,0-4032=38304ɦ3. 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹJɛ.ɪ=24000ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ;                                                                                                    (5.23) 
 
t=38304/24000=1,6ɦɟɫ. 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ 
 
ɇɚɪɚɳɢɜɚɧɢɟ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ 270,0 ɦ ɞɨ 

ɨɬɦɟɬɤɢ 282,0 ɦ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɩɥɨɬɢɧɵ: 
ɒɢɪɢɧɚ ɭɫɬɨɹ ȼ=2 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ h=12 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=98 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
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Vɛ.ɪ.=B∙L∙h, ɦ3;                                                                                            (5.24) 
 
Vɛ.ɪ.=2∙98∙12,0=2016ɦ3. 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ=10000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ;                                                                                              

 
t=2016/10000=0,2 ɦɟɫ. 
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɢɯ ɫɟɤɰɢɣ  
 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɝɥɭɯɨɣ ɫɟɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ 270,0 ɦ ɞɨ 

ɨɬɦɟɬɤɢ 282,0 ɦ. 
Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɫɟɤɰɢɢ №13: 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ȼ= 14 ɦ; 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣh=12,0 ɦ; 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=14 ɦ;  
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɨɛɴёɦ ɛɟɬɨɧɢɪɭɟɦɨɣ ɱɚɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
Vɛ.ɪ.=B∙L∙h, ɦ3;                                                                                            (5.25) 

 
Vɛ.ɪ.=14∙2∙28∙12=9408 ɦ3. 
Ɂɚɞɚɟɦɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɛɟɬɨɧɢɪɨɜɚɧɢɹ Jɛ.ɪ=24000 ɦ3/ɦɟɫ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ;                                                                                               
 
t=9408/24000=0,4 ɦɟɫ. 
 
 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɪɚɡɦɟɪɵ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɱɢɫɥɚ ɫɟɤɰɢɣ ɜ ɩɥɨɬɢɧɟ, ɲɢɪɢɧɵ ɩɪɨɥɟɬɨɜ ɢ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɪɚɫɯɨɞɚ.  
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɪɚɡɦɟɪɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫ 

ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ɉɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
(    ɩɪɢɦɟɦ ɧɚ 2 ɦ ɜɵɲɟ ɞɧɚ     = 272,0 ɦ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɪɯɧɹɹ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɭɞɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɬɦɟɬɤɟ 276,0 ɦ, ɚ ɨɬɦɟɬɤɚ ɇȻ ɫɨɫɬɚɜɥɹɟɬ 275,6 ɦ. 

ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɟ ɡɚɬɨɩɥɟɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɩɪɚɜɟɞɥɢɜɨ ɜɵɪɚɠɟɧɢɟ: 

              ,                                                                                    (5.26) 
 



83 

ɝɞɟ    Qɫɬɪ - ɪɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ;  
          μ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɫɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɧɚɯɨɞɢɦ ɩɨ ɝɪɚɮɢɤɭ 
ɧɚ ɪɢɫ.5.18 [4];  
         ω – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  
         ɇ0 – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ: 
                                                                                                               (5.27) 

                                   
 
ɇɚɯɨɞɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɨɬɦɟɬɤɭ ȼȻ ɩɨ ɮɨɪɦɭɥɟ: 
            ;                                                                                      (5.28) 
                         
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɚɧɤɟɬɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɜ 1 

ɦ (       ɦ). 
 
5.1.2 ȼɬɨɪɨɣ ɷɬɚɩ 

ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 6 ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ. 

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

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

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

ɦɨɧɬɚɠɨɦ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
- ɭɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
- ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
- ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 
 
ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 
 
ȼɟɪɯɨɜɭɸ ɩɟɪɟɦɵɱɤɭ – ɛɚɧɤɟɬ, ɜɵɩɨɥɧɹɟɦ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫ   

ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ: ɜɟɪɯɨɜɨɝɨ 1:2; ɧɢɡɨɜɨɝɨ 1:1.  
ɒɢɪɢɧɭ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɦ 6 ɦ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ ω =62,4ɦ2, 

Ⱦɥɢɧɚ ɛɚɧɤɟɬɚ ɫɨɫɬɚɜɥɹɟɬ Lɛɚɧ=214ɦ. 
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ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɧɤɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4-ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɧɤɟɬɚ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ ɛɚɧɤɟɬɚ ɪɚɜɟɧ: 
 
V=Lɛɚɧ∙ω, ɦ3;                                                                                             (5.29) 
 
V=214∙62,4 =13353,6ɦ3. 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɚɧɚɥɨɝɢɱɧɚ ɧɢɡɨɜɨɣ 
ɩɟɪɟɦɵɱɤɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɞɥɢɧɚ ɟɟ Lɧɡ =214 ɦ. Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ 
ɪɚɜɟɧ: 

V= ω ∙Lɧɡ; 
 
V= 63,25 ∙73=13535,5. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɛɚɧɤɟɬɚ ɢ ɧɢɡɨɜɨɣ 

ɩɟɪɟɦɵɱɤɢ ɪɚɡɞɟɥɶɧɨ: 
 
tɛɚɧ = Vɛɚɧ / Jɛɚɧ= 13353,6/800=16,6ɫɭɬ.                                                      (5.30) 
 
tɩɟɪ =Vɩɟɪ / Jɩɟɪ= 13535,5/800=16,9ɫɭɬ.                                                       (5.31) 
 
Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 2-ɣ ɨɱɟɪɟɞɢ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɪɢ ɫɪɟɞɧɟɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɟɤɟ  

Q =    ɦ3/ɫ  (h) = 5,6 ɦ.  
ɇɚɯɨɞɢɦ ɨɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ: 
                                                                                                            (5.32) 
                       
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɢɫɩɨɥɶɡɭɟɦ ɬɟ ɠɟ, ɱɬɨ ɢ ɧɚ ɤɨɬɥɨɜɚɧɟ 

ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɤɨɧɫɨɥɶɧɵɟ ɧɚɫɨɫɵ 3Ʉ-13 ɢɦɟɸɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ W=40 
ɦ3/ɱɚɫ. 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɜɪɟɦɟɧɢ ɨɬɤɚɱɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 1 ɧɚɫɨɫɚ + ɨɞɢɧ 
ɪɟɡɟɪɜɧɵɣ. ȼɪɟɦɹ ɨɬɤɚɱɤɢ ɫɨɫɬɚɜɢɬ: 
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ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: 
                                                                                         (5.33) 

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

ɍɫɥɨɜɢɟ  ɜɵɩɨɥɧɹɟɬɫɹ. 
ȼ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɨɫɭɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɛɭɞɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɷɠɟɤɬɨɪɧɵɟ ɢɝɥɨɮɢɥɶɬɪɨɜɵɟ ɧɚɫɨɫɵ ɗɂ-4  ɬɢɩɚ 6ɇȾɋ4Ʉ-18 ɫ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 18       . 

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

25÷26 ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 240 76, ɝɥɭɛɢɧɚ 2 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɦ 
ɜɵɧɢɦɚɟɦɨɝɨ ɝɪɭɧɬɚ ɪɚɜɟɧ V=       =      ɦ3.   
 Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɈ4124 
(ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɉɷɱ=69,12         ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ  ɜɵɲɟ). 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɬɚɧɰɢɨɧɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ:  
 

tɜɵɟɦ =
                                                                                                            (5.34) 

 

tɜɵɟɦ =
                   . 

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɨɟ ɠɟ, ɤɚɤ 

ɢ ɞɥɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ. 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ 

ɫɟɤɰɢɣ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ 

ɝɥɭɯɢɯ ɫɟɤɰɢɣ ɨɬ ɨɬɦɟɬɤɢ 270,0 ɞɨ ɨɬɦɟɬɤɢ 282,0 ɦ. 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 14÷23ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ 

№№ 24÷25, ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɥɭɯɢɯ ɫɟɤɰɢɣ ȼ=62 ɦ. 
ȼɵɫɨɬɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ h=12 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ L=240ɦ. 
 
Ɉɛɴёɦ V=B∙L∙h=62∙240∙12 =178560ɦ3.                                                     (5.35)  
                                     
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
t=178560/24000=7,5 ɦɟɫ. 
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Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɜ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ȼ =62 ɦ 
ȼɵɫɨɬɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ h =5,6 ɦ 
Ⱦɥɢɧɚ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ LȽɗɋ =200ɦ. 
ȼ ɡɞɚɧɢɢ Ƚɗɋ ɪɚɡɦɟɳɟɧɨ 10 ɚɝɪɟɝɚɬɨɜ, ɨɛɴɟɦ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ ɜ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ                      ɦ3. 
 
Ɉɛɴɟɦ V = B∙L∙h-    =62∙5,6∙200-      =41440ɦ3.                                (5.36) 
 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ: 
 
t=Vɛ.ɪ. /Jɛ.ɪ;                                                                                            
 
t=41440/24000=1,7 ɦɟɫ. 
 
5.1.3 Ɍɪɟɬɢɣ ɷɬɚɩ 
 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɪɚɡɛɢɪɚɸɬ ɧɢɡɨɜɭɸ ɢ ɩɪɨɞɨɥɶɧɭɸ ɩɟɪɟɦɵɱɤɢ 2-ɣ 

ɨɱɟɪɟɞɢ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ ɩɥɨɬɢɧɵ 
- ɫɟɤɰɢɢ №№ 1-5 ɢ 26-30. ɉɪɨɜɨɞɹɬ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ 
ɮɪɨɧɬɭ ɞɨ ɨɬɦɟɬɤɢ ɨɬ ɨɬɦɟɬɤɢ 282,0 ɦ ɞɨ ɨɬɦɟɬɤɢ 288,0 ɦ. 

 288,00 ɦ. ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɜ ɨɫɧɨɜɚɧɢɢ 
ɫɟɤɰɢɣ №10 ɢ №18. ɉɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ 
ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ.  

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɨɬɦɟɬɤɢ H3=283,00 ɦ, ɩɪɢ ɷɬɨɦ ɧɚɩɨɪ ɞɥɹ 
ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ 

 
 ɇ = H3 – ɇɰ.ɨ,                                                                                              (5.37) 
 

ɝɞɟ    ɇɰ.ɨ - ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ.  
 
ɇ = 283,0– 274,0=9ɦ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:  
          ;                                                                                            (5.38) 
                                ; 
 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
                                                                                                                 (5.39) 
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ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 5 

ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɟɤɰɢɹɯ №6-10 . ȼ ɫɟɤɰɢɢ №11 ɞɨɧɧɨɟ 
ɨɬɜɟɪɫɬɢɟ ɛɟɬɨɧɢɪɭɟɬɫɹ ɢ ɞɟɦɨɧɬɢɪɭɟɬɫɹ ɡɚɬɜɨɪ. 

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

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɛɟɪɟɝɨɜɵɟ ɭɱɚɫɬɤɢ ɩɥɨɬɢɧɵ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɝɪɭɧɬɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɨɜ. 
ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 26 ÷30: 
Ⱦɥɢɧɚ 70 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ25 ɦ, ɝɥɭɛɢɧɚ2ɦ.  
Ɉɛɴɟɦ ɩɪɚɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɚɜɥɹɟɬ V= 3500ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
V/   = 3500/69,12 = 51 ɫɭɬɨɤ. 
Ʌɟɜɨɛɟɪɟɠɧɵɣ ɤɨɬɥɨɜɚɧ, ɫɟɤɰɢɢ 1÷5: 
Ⱦɥɢɧɚ 70 ɦ, ɯɚɪɚɤɬɟɪɧɚɹ ɲɢɪɢɧɚ25 ɦ, ɝɥɭɛɢɧɚ 2ɦ.  
Ɉɛɴɟɦ ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɚɜɥɹɟɬ V= 3500 ɦ3. 
ȼɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ: 
V/   = 3500/69,12 =51 ɫɭɬɨɤ. 
 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 282,0 ɦɢ 288,0 ɦ. 
Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. ɇɚɢɛɨɥɶɲɚɹ 

ɜɵɫɨɬɚ ɭɱɚɫɬɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 6 ɦ. 
Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ Lɩɥ=352 ɦ 
ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 28 ɦ; ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

15 ɦ. 
ɇɚɢɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɭɱɚɫɬɤɚ ɩɥɨɬɢɧɵ ωɩ=1380ɦ2. 

    Ɉɛɴёɦ ɛɟɬɨɧɚV=ωɩ∙Lɩɥ=1380∙352=485760 ɦ3.                         
ɉɪɢɧɢɦɚɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 30000 ɦ3/ɦɟɫ. 
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=16,2 ɦɟɫ. 
 
5.1.4 Чɟɬɜɟɪɬɵɣ ɷɬɚɩ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɹɬ ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ: 
ɇɚɪɚɳɢɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 309,0 ɦ. ɉɪɨɢɡɜɨɞɢɬɫɹ 

ɦɨɧɬɚɠ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɫɟɤɰɢɹɯ № 6-11. Ⱦɥɢɧɚ ɛɟɬɨɧɢɪɭɟɦɨɝɨ 
ɮɪɨɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 512,5 ɦ. 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 288,0 ɦ ɢ 
309,0 ɦ. 
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Ȼɟɬɨɧɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɩɪɨɜɨɞɹɬ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 288,0 ɦ ɢ 309,0 ɦ. Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ 
ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ ɫɨɫɬɚɜɥɹɟɬ V=585320    
ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=19,5 ɦɟɫ. 

 
5.1.5 ɉɹɬɵɣ ɷɬɚɩ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɜɨɞɹɬ ɩɥɨɬɢɧɭ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ.  
ȼ ɫɟɤɰɢɢ № 6-10 ɛɟɬɨɧɢɪɭɸɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬ ɡɚɬɜɨɪɵ. 

Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ ɜɨɞɨɫɛɪɨɫɧɵɟ 
ɫɟɤɰɢɢ №№ 6-11.   

ɇɚɩɨɥɧɹɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɨ ɇɉɍ. ɉɨɨɱɟɪɟɞɧɨ ɩɭɫɤɚɸɬ ɜɫɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ.  

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 309,0 ɦ ɢ 
314,2 ɦ. 

Ɉɛɴɟɦ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɪɚɫɫɱɢɬɚɧ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɷɬɚɩɭ ɢ 
ɫɨɫɬɚɜɥɹɟɬ V=435232    ȼɪɟɦɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ t=14,5 ɦɟɫ. 

 
5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɞɪɭɝɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɩɨɥɧɟɧɢɟɦ ɛɨɥɶɲɢɯ 
ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɸɬ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɵɟ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ 
ɪɚɛɨɬ ɩɨ ɫɨɨɪɭɠɟɧɢɹɦ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɤ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 ɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ 
ɦɟɬɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɴёɦɨɜ ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɢɝɭɪ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɮɨɪɦɚ ɨɛɴɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɨɟ 
ɨɱɟɪɬɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɟɦɤɢ ɢɥɢ ɧɚɫɵɩɢ, ɩɨɫɥɟɞɧɢɟ ɪɚɡɛɢɜɚɸɬ ɧɚ ɪɹɞ ɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɥ, ɨɩɪɟɞɟɥɹɸɬ ɨɛɴёɦɵ ɩɨɥɭɱɟɧɧɵɯ ɮɢɝɭɪ ɢ ɡɚɬɟɦ 
ɫɭɦɦɢɪɭɸɬ ɢɯ.  

Ɉɛɴɟɦɵ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.2-Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
№ɷɬɚɩɚ ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ 
ɪɚɛɨɬ, (ɦ3) 

1 

Ɂɟɦɥɹɧɵɟ 

Ɉɬɫɵɩɤɚ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 3183,04 

Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɩɟɪɜɨɣ  ɨɱɟɪɟɞɢ 4617,3 

Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 15373,71 

Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɹ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 32303,25 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 14357 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɩɥɨɬɢɧɵ 

49728 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.2 

 
ȼɢɞ ɪɚɛɨɬɵ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦɵ ɜɵɩɨɥɧɹɟɦɵɯ 
ɪɚɛɨɬ, (ɦ3) 

 
Ɂɟɦɥɹɧɵɟ 
 

Ɉɬɫɵɩɤɚ ɛɚɧɤɟɬɚ 13353,6 

2 

Ɂɟɦɥɹɧɵɟ Ɉɬɫɵɩɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 13535,5 

Ɉɬɤɚɱɤɚ ɜɨɞɵ Ɉɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ 6462,4 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 32528 

Ȼɟɬɨɧɧɵɟ ȼɨɡɜɟɞɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ 178560 

 Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ 41440 

3 

Ɂɟɦɥɹɧɵɟ Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɩɪɚɜɨ- ɢ 
ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ 

7000 

Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 282,0 
ɦ ɢ 288,0 ɦ 

485760 

Ɂɟɦɥɹɧɵɟ 
 

Ɋɚɡɛɨɪɤɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ 13535,5 

4 
 

Ȼɟɬɨɧɧɵɟ 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 288,0 
ɦ ɢ 309,0 585320 

5 Ȼɟɬɨɧɧɵɟ Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ 309,0 
ɦ ɢ 314,2ɦ 

435232 

 
5.3 ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 

 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ: ɝɪɚɧɢɰɵ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ; ɞɟɣɫɬɜɭɸɳɢɟ ɢ ɜɪɟɦɟɧɧɵɟ ɫɟɬɢ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɢ 
ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɫɬɜ ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɦɟɯɚɧɢɡɦɨɜ; ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ, ɫɬɪɨɹɳɢɯɫɹ ɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɧɚɤɨɜ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ; 
ɪɚɡɦɟɳɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɢ ɫɪɟɞɫɬɜ ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ; ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɪɨɢɬɟɥɟɣ; ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɡɨɧ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ ɢɡɨɛɪɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ:  
ɝɢɞɪɨɭɡɟɥ, ɄɊɍɗ, ɦɨɧɬɚɠɧɚɹ ɛɚɡɚ,  ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ, ɛɟɬɨɧɧɵɣ 
ɡɚɜɨɞ, ɫɤɥɚɞɫɤɚɹ ɛɚɡɚ, ɫɬɨɥɨɜɚɹ, ɦɨɫɬ, ɠɢɥɨɣ ɩɨɫɟɥɨɤ, Ʌɗɉ, ɛɚɡɚ ȽɆɈ,  Ɂɋ, 
ɥɚɛɨɪɚɬɨɪɢɹ, ɝɪɚɜɢɣɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɨɟ ɯɨɡɹɣɫɬɜɨ, ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɦɚɫɬɟɪɫɤɢɟ; ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ; ɦɟɞ. ɩɭɧɤɬɵ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ 
ɛɟɪɟɝɭ; ɩɥɨɳɚɞɤɭ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ.  

ɇɚ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: Ȼɵɬɨɜɨɣ; 
ɤɨɪɩɭɫ; ɄɊɍɗ; ɉɥɨɳɚɞɤɚ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ; Ɇɟɞɢɰɢɧɫɤɢɣ ɩɭɧɤɬ; Ȼɚɡɚ 
ȽɆɈ; Ʌɚɛɨɪɚɬɨɪɢɹ; Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ; Ƚɪɚɜɢɣɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɨɟ ɯɨɡɹɣɫɬɜɨ. 
Ʉɉɉ;  Ɂɋ.  

ɇɚ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ: ɪɟɦɨɧɬɧɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ. ɦɚɫɬɟɪɫɤɢɟ; ɋɬɨɥɨɜɚɹ; ɀɢɥɨɣ ɩɨɫɟɥɨɤ; Ʉɉɉ; Ɇɟɞɢɰɢɧɫɤɢɣ 
ɩɭɧɤɬ. 
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Ⱦɨɪɨɝɚ ɩɪɢɧɹɬɚ ɨɛɵɱɧɨɝɨ ɬɢɩɚ ɫ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɦ ɩɨɤɪɵɬɢɟɦ, 
ɤɚɬɟɝɨɪɢɢ III ɫ ɞɜɭɦɹ ɩɨɥɨɫɚɦɢ ɞɜɢɠɟɧɢɹ; ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ 3,5 ɦɟɬɪɚ; 
ɞɨɫɬɭɩ ɧɚ ɞɨɪɨɝɭ ɫ ɩɪɢɦɵɤɚɧɢɹ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɍɤɥɨɧ ɞɨɪɨɝɢ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 10%. ɇɚɢɦɟɧɶɲɢɣ ɪɚɞɢɭɫ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɟɬ 30 ɦ.  

Ɇɟɞɢɰɢɧɫɤɢɣ ɩɭɧɤɬ ɪɚɫɩɨɥɨɠɟɧ ɜ 200 ɦɟɬɪɚɯ ɨɬ ɫɚɦɵɯ ɞɚɥɶɧɢɯ ɪɚɛɨɱɢɯ 
ɦɟɫɬ. 

Ȼɟɬɨɧɧɵɣ ɡɚɜɨɞ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɤɦ ɨɬ ɫɬɪɨɹɳɟɝɨɫɹ ɨɛɴɟɤɬɚ. 
Ȼɟɬɨɧ ɛɭɞɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶɫɹ ɚɜɬɨɫɚɦɨɫɜɚɥɵ ɢ ɚɜɬɨɛɟɬɨɧɨɜɨɡɵ CȻ-113 
(ɁɂɅ-130Ⱦ) ɞɥɹ ɛɚɞɶɢ 3,2   , ɫ ɜɦɟɫɬɢɦɨɫɬɶɸ ɤɭɡɨɜɚ 3,8  ;ɬɚɤɠɟ  
ɚɜɬɨɛɟɬɨɧɨɜɨɡɵ CȻ-113 Ɇ (Ɇ Ɂ-504Ƚ) ɞɥɹ ɛɚɞɶɢ 6,4   , ɫ ɜɦɟɫɬɢɦɨɫɬɶɸ 
ɤɭɡɨɜɚ 6,6  ; ɚɜɬɨɛɟɬɨɧɨɜɨɡɵ  Ȼ-2 (Ɇ Ɂ-503 ) ɞɥɹ ɛɚɞɶɢ 8   , ɫ 
ɜɦɟɫɬɢɦɨɫɬɶɸ ɤɭɡɨɜɚ 8  . 

Ɉɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɫɚɦɨɫɜɚɥɵ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɞɚɥɶɧɨɫɬɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɞɨ 15 ɤɦ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ ɫɬɪɨɹɳɟɝɨɫɹ 
ɫɨɨɪɭɠɟɧɢɹ 3 ɤɦ) ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɡɚɦɟɞɥɢɬɟɥɟɣ ɫɯɜɚɬɵɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɡɚɦɟɞɥɢɬɟɥɟɣ ɫɯɜɚɬɵɜɚɧɢɹ ɞɚɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɦɨɠɟɬ 
ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ ɞɨ 50-70 ɤɦ. Ɉɛɴɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɟɪɟɜɨɡɢɦɵɣ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚɦɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɤɪɚɬɧɵɦ ɨɛɴɟɦɭ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ ɛɟɬɨɧɧɨɝɨ 
ɡɚɜɨɞɚ ɩɨ ɜɵɯɨɞɭ. ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɚɦɨɫɜɚɥɵ Ɇ Ɂ- 
551605, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 20ɬ, ɨɛɴɟɦ ɤɭɡɨɜɚ 10,5 ɦ3, ɧɚɩɪɚɜɥɟɧɢɟ 
ɪɚɡɝɪɭɡɤɢ «ɧɚɡɚɞ», ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 92 ɤɦ/ɱ. 

Ⱦɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ ɩɪɢɦɟɧɹɸɬɫɹ ɛɚɞɶɢ 3,2     ɫ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ 
ɢɦɟɸɳɚɹ ɦɚɫɫɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 9000 ɬ ɢ ɛɟɡ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 1320 ɬ (ɜɟɫ ɛɟɬɨɧɚ              ); ɟɦɤɨɫɬɶɸ 6,4    ɫ ɦɚɫɫɨɣ ɛɟɬɨɧɚ 18150 ɬ ɢ ɛɟɡ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ 2782 ɬ, ɬɚɤɠɟ ɛɚɞɶɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɛɟɬɨɧɧɨɣ ɫ ɟɦɤɨɫɬɶɸ 8   . 
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6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
6.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

 
 ɧɚɥɢɡ ɪɵɧɤɚ ɫɛɵɬɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ, 
ɩɥɚɧɢɪɭɟɦɵɯ ɤ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ɂɚɞɚɱɟɣ ɚɧɚɥɢɡɚ ɪɵɧɤɚ ɫɛɵɬɚ ɜ 
ɪɚɦɤɚɯ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ (ɎɗɈ) ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɩɪɨɝɧɨɡɚ ɜɟɥɢɱɢɧɵ ɜɚɥɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ. 

 
6.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɟɧɞɚɪɧɵɦ 
ɩɥɚɧɨɦ, ɜ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɤɨɩɥɟɧɚ ɢ ɟё ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɨ ɦɟɪɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɚɤɢɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ 
ɜɩɟɪɟɞ» ɢ «Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ».   

Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1-Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2020 2021 2022 2023 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 651 651 651 651 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ  6200 6200 6200 6200 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ•ɱ 893 512,0 1 340 268,0 1 340 268,0 1 340 268,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1,5 1,5 1,5 1,5 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ•ɱ 13 402,68 20 104,02 20 104,02 20 104,02 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ•ɱ 880 109,32 1 320 163,98 1 320 163,98 1 320 163,98 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ•ɱ 1 007,0 1 042,0 1 077,0 1 110,0 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 73 855, 84 114 634, 23 118 484, 71 122 115, 16 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 11, 266 17, 48 18, 07 18, 62 
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Ɋɢɫɭɧɨɤ 6.1-ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɪɞ. ɪɭɛ 

 
6.1.2. Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉ Ɉ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉ Ɉ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
 ɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,21%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2-ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 51 050, 2 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 54 810, 9 

ɂɬɨɝɨ 529,2 105 861, 1 
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Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2017 ɝɨɞɚ. 
 
 Ɍɚɛɥɢɰɚ 6.3-Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɉ Ɉ "ɋɈ - ȿɗɋ" 135,38  27 081, 4 

ɇɉ  Ɍɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097  1 895, 6 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318  549, 5 

ɂɬɨɝɨ 135,381415 29 526, 5 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ•ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4-Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

 ɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 41, 1 65, 6 71, 0 71, 0 71, 0 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 13 110, 3 21 196, 9 24 932, 8 24 251, 2 23 569, 6 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 70, 5 105, 8 105, 8 105, 8 105, 8 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 9, 8 15, 8 28, 0 27, 2 26, 5 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ 

19, 6 29, 5 29, 5 29, 5 29, 5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 4, 9 8,1 8, 2 8, 2 8, 2 

ɂɬɨɝɨ 159, 3 246, 2 267, 6 266, 2 264, 7 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
6.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

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

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ - 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5-ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 97,0 267, 83 279, 41 289, 78 97,0 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 164, 13 277, 87 291, 99 300, 95 164, 13 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 22, 11 22, 11 22, 11 22, 11 22, 11 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 18, 09 41, 78 55, 55 53, 43 18, 09 
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6.1.4  Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ. əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɧɚɧɫɨɜɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.6. 
 

Ɍɚɛɥɢɰɚ 6.6 -Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1 013, 19 1 573, 57 1 626, 61 1 676, 07 1 728, 97 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 159, 30 246, 26 267, 66 266, 21 264, 76 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 853, 88 1 327, 31 1 358, 94 1 409, 85 1 464, 21 

EBIT (ɉɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 853, 88 1 327, 31 1 358, 94 1 409, 85 1 464, 21 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 170, 77 265, 46 271, 78 281, 97 292, 84 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 683, 11 1 061, 85 1 087, 15 1 127, 88 1 171, 36 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ, % 20 20 20 20 20 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ  ɧɚ ɪɢɫɭɧɤɟ 6.3 

 
Ɋɢɫɭɧɨɤ 6.3-ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
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6.2 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉ Ɉ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) 

 
6.2.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ Ɋ Ɉ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 31.03.2008ɝ. №155 ɢ 
Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ Ɉ Ɉ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ 
ɦɨɳɧɨɫɬɶɸ 200 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ ɬ.ɱ. 3 ɝɨɞɚ ɞɨ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ ɢ 17 ɥɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 
ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉ Ɉ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
6.2.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ ɦɨɳɧɨɫɬɶɸ 200 Ɇȼɬ. 
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ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɫɪɟɞɫɬɜɚ ɉ Ɉ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.7. 

 
Ɍɚɛɥɢɰɚ 6.7-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɉɨɤɚɡɚɬɟɥɶ ȼɟɥɢɱɢɧɚ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 6 ɥɟɬ 6 ɦɟɫ 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɪɭɛ. 5 114 425 875,48 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,42 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ•ɱ 0,09 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 82524 

 
6.2.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
- ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.8. 
 
Ɍɚɛɥɢɰɚ 6.8-ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
Ƚɨɞ 2020 2021 2022 2023 2024 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 149, 36 511, 31 622, 88 661, 13 693, 48 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 131, 13 469, 39 567, 19 607, 56 641, 45 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 18, 09 41, 78 55, 55 53, 43 51, 89 

  
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

6.3 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 



98 

ɚ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɛ) ɐɟɧɵ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

         ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɵ ɫɛɵɬɚ, ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɧɚ ɜɟɥɢɱɢɧɭ PI ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 6.4, 6.5 ɢ 6.6. 

 

Ɋɢɫɭɧɨɤ 6.4-ɂɡɦɟɧɟɧɢɟ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

 

Ɋɢɫɭɧɨɤ 6.5-ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 
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Ɋɢɫɭɧɨɤ 6.6-ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɉɨ ɞɚɧɧɵɦ ɝɪɚɮɢɤɚɦ ɜɢɞɧɨ, ɱɬɨ ɪɨɫɬ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ ɢ ɢɡɦɟɧɟɧɢɟ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɫɧɢɠɚɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɧɚɲɟɝɨ ɩɪɨɟɤɬɚ. ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ 
ɫɛɵɬɚ ɩɪɹɦɨ ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ, 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ 
ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (Ʉɂ ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ Ʉɂ  ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ  ɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɪɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
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ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ», ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɦɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ 
ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ , ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, 
ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ 
ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
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ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɷɥɟɤɬɪɨ-
, ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

– ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 

ȼ ɢɧɫɬɪɭɤɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɪɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɚɯ: 

– ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

– ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
– ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ȽɌɋ; 
– ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
– ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ;        
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– ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; 
– ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ 

ɫɨɨɪɭɠɟɧɢɹ;  
– ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; 
– ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
– ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
– ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); – ɩɨ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 
7.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩ–
ɚɫɧɨɫɬɢ Ƚɗɋ. 

– ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

– ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
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ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 
– ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 

ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

– ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
– ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; – 

ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 
 
Ɇɟɠɞɭɪɟɱɟɧɫɤɚɹ  Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ɍɨɦɶ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ ɢ 
ɠɚɪɤɢɦ ɥɟɬɨɦ; ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ      ; 
ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ     ; ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +   . Ƚɨɞɨɜɚɹ ɫɭɦɦɚ 
ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ         . Ɋɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. 
ɍɫɥɨɜɢɹ ɋɢɛɢɪɢ ɧɚɤɥɚɞɵɜɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɜɟɞɟɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ȼɵɩɨɥɧɟɧɢɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɬɨɥɶɤɨ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 
ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɞɥɢɧɟɧɢɹ ɫɪɨɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɨɷɬɨɦɭ 
ɛɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬ ɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɡɢɦɧɟɝɨ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ: ɜɜɟɞɟɧɢɟ ɦɨɪɨɡɨɫɬɨɣɤɢɯ ɞɨɛɚɜɨɤ, ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ 
ɛɟɬɨɧɚ, ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɹɤɨɜ ɫ ɨɛɨɝɪɟɜɨɦ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɚɦɢ.  

Ɋɟɤɚ Ɍɨɦɶ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɜ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɢ ɩɪɚɜɵɦ 
ɩɪɢɬɨɤɨɦ ɪɟɤɢ Ɉɛɶ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɞɨ ɜɩɚɞɟɧɢɹ ɜ ɧɟɟ ɩɪɢɬɨɤɢ Ɇɪɚɫ-ɫɭ, 
Ɍɨɦɶ ɜɟɞɟɬ ɫɟɛɹ ɤɚɤ ɬɢɩɢɱɧɨ ɝɨɪɧɚɹ ɪɟɤɚ. ɑɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɩɨɪɨɝɢ ɢ ɝɨɪɧɵɟ 
ɩɟɪɟɤɚɬɵ. Ȼɟɪɟɝɚ ɪɟɤɢ ɡɞɟɫɶ ɫɤɚɥɢɫɬɵɟ ɩɨɪɨɫɲɢɟ ɬɚɟɠɧɵɦ ɥɟɫɨɦ. ɉɪɨɯɨɞɹ 
ɱɟɪɟɡ Ʉɭɡɧɟɰɤɭɸ ɤɨɬɥɨɜɢɧɭ, ɪɟɤɚ ɧɟɦɧɨɝɨ ɭɫɩɨɤɚɢɜɚɟɬɫɹ, ɜɵɯɨɞ ɤ ɛɟɪɟɝɚɦ 
ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɟɟ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ Ɍɨɦɶ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɬɢɩɢɱɧɨ 
ɪɚɜɧɢɧɧɭɸ ɪɟɤɭ, ɢ ɧɟɫɩɟɲɧɨ ɧɟɫɹ ɫɜɨɢ ɜɨɞɵ ɜɩɚɞɚɟɬ ɜ Ɉɛɶ.  

Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ (ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ). 
Ʉɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 8-ɦɢ ɦɟɬɪɨɜ.  

Ɇɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫ ɞɟɤɚɛɪɹ ɩɨ ɦɚɪɬ. 
ɋɤɨɪɨɫɬɶ ɪɟɤɢ ɧɚ ɪɚɜɧɢɧɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ 0,4 ɦ/ɫ., ɧɚ ɩɟɪɟɤɚɬɚɯ 
ɨɧɚ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 1,75 ɦ/ɫ. Ʌɟɞɨɫɬɚɜ ɧɚ ɪɟɤɟ ɞɟɪɠɢɬɫɹ ɫ ɧɚɱɚɥɚ ɧɨɹɛɪɹ ɞɨ ɤɨɧɰɚ 
ɚɩɪɟɥɹ. Ɋɟɤɚ ɢɦɟɟɬ ɫɦɟɲɟɧɧɨɟ ɩɢɬɚɧɢɟ. 25-40% ɩɪɢɯɨɞɢɬɫɹ ɧɟ ɨɫɚɞɤɢ, 35-55% 
ɧɚ ɬɚɥɵɣ ɫɧɟɝ ɢ 25-35% ɧɚ ɝɪɭɧɬɨɜɨɟ ɩɢɬɚɧɢɟ. 

ɋɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɧɚɯɨɞɹɳɢɯɫɹ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ; 

ȼ 24 ɤɦ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɥɨɤ Ɇ.Ɇɚɣɡɚɫ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩ.2.3.2 ɋɚɧɉɢɇ 2.1.4.1110-02 “Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ” ɩɥɨɳɚɞɤɚ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ ɩɨɩɚɞɚɟɬ ɜɨ ɜɬɨɪɨɣ ɩɨɹɫ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩ. Ɇ.Ɇɚɣɡɚɫ. Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ 
ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩ. Ɇ.Ɇɚɣɡɚɫ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɋɚɧɉɢɇ 2.1.4.1110-02: 

- ɜ ɝɪɚɧɢɰɚɯ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɡɚɩɪɟɳɚɟɬɫɹ ɫɛɪɨɫ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ 
ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɜɨɞɵ; 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɯɜɨɣɧɵɦ ɥɟɫɨɦ ɫ 
ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɥɢɫɬɜɟɧɧɢɰɵ. ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ  Ƚɗɋ 
ɨɬɫɭɬɫɬɜɭɸɬ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɬɪɟɛɭɟɬɫɹ 
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ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɫɨɯɪɚɧɟɧɢɸ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɢɱɢɧɟɧɧɨɝɨ 
ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɭɳɟɪɛɚ. 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɯɬɢɨɮɚɭɧɚ ɪɟɤɢ Ɍɨɦɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ ɪɵɛ: ɨɫёɬɪ, ɬɚɣɦɟɧɶ, ɥɟɧɨɤ, ɹɡɶ, ɨɤɭɧɶ, ɧɚɥɢɦ, ɟɥɟɰ, 
ɬɨɝɭɧɨɤ, ɫɚɪɨɝɚ, ɤɚɪɚɫɶ ɡɨɥɨɬɨɣ, ɤɚɪɚɫɶ ɫɟɪɟɛɪɹɧɵɣ, ɳɭɤɚ, ёɪɲ, ɱɢɪ, ɫɢɝ, 
ɪɹɩɭɲɤɚ, ɝɨɥɶɹɧ, ɜɶɸɧ, ɩɟɫɱɚɧɤɚ ɢ ɞɪ.  ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɛɨɬɵ ɩɨ ɨɰɟɧɤɟ 
ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɜɨɞɧɵɦ ɪɟɫɭɪɫɚɦ ɞɥɹ ɜɵɛɨɪɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɪɢɱɢɧɟɧɧɨɝɨ ɭɳɟɪɛɚ. 

 
7.4.1 ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ:  
- ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
- ɨɬɫɵɩɤɚ ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɯ ɩɟɪɟɦɵɱɟɤ ɞɥɹ ɤɨɬɥɨɜɚɧɚ;  
- ɨɫɭɲɤɚ ɤɨɬɥɨɜɚɧɚ;  
- ɪɚɛɨɬɵ ɩɨ ɜɵɟɦɤɟ ɦɹɝɤɨɝɨ ɢ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ; 
- ɩɨɞɝɨɬɨɜɤɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢ ɟɝɨ ɰɟɦɟɧɬɚɰɢɹ; 
- ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
- ɜɨɡɜɟɞɟɧɢɟ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ 

ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɋɉ ɨɬ 01.07.1985№ 3907-85 “ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ”, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɡɨɧɚ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬ ɜɵɧɨɫɚ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ, 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɡɨɧɵ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɢ ɧɟ ɬɪɟɛɭɟɬɫɹ. ȼ ɡɨɧɟ 
ɡɚɬɨɩɥɟɧɢɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɪɟɜɟɫɧɚɹ ɢ ɤɭɫɬɚɪɧɢɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɜ ɫɜɹɡɢ ɫ 
ɱɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ  ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɥɟɫɨɫɜɨɞɤɟ. Ɉɱɢɫɬɤɟ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɨɞɥɟɠɢɬ ɬɟɪɪɢɬɨɪɢɹ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ(              ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ              ɩɥɸɫ 2 ɦ ɧɢɠɟ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

- ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ; 
-ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨ ɜɪɟɦɹ ɩɨɥɟɡɧɨɣ ɜɵɟɦɤɢ ɝɪɭɧɬɚ, ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ ɬ.ɞ. ; 
-ɫɛɪɨɫ ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
-ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
Ʉ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɨɬɧɨɫɹɬɫɹ: 
- ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɫɬɪɨɝɨ ɜ ɩɪɟɞɟɥɚɯ ɨɬɜɟɞɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ; 
- ɤɨɦɩɚɤɬɧɨɟ ɪɚɡɦɟɳɟɧɢɟɦ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
 

http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/morskie-ryby/271-osetr-russkij-lat-accipenser-gldenstaedti-branch
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/294-yaz-lat-leuciscus-idus
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/270-okun-perca
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/258-elets-lat-squalius-leuciscus
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/261-karas-lat-carassius
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/293-shchuka-obyknovennaya-lat-esox-lucius
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/259-jorsh-lat-acerina-cernua
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/280-sig-lat-coregonus
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/255-golyan-lat-phoxinus-phoxinus
http://megaribolov.ru/index.php/entsiklopediya-rybolova/vse-o-rybakh/rechnye-ryby/252-vyun-lat-misgurnus-fossilis
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Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɪɚɳɟɧɢɸ ɫ ɨɬɯɨɞɚɦɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɛɥɸɞɟɧɢɟ 
ɧɨɪɦɚɬɢɜɨɜ ɫɛɨɪɚ, ɧɚɤɨɩɥɟɧɢɹ, ɪɚɡɦɟɳɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ 
ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɯɨɞɨɜ. 

Ⱦɥɹ ɫɛɨɪɚ ɨɬɯɨɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɦɭɫɨɪɧɵɦɢ ɤɨɧɬɟɣɧɟɪɚɦɢ ɨɛɴɟɦɨɦ     . 

Ɉɬɯɨɞɵ ɞɨɥɠɧɵ ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɜɵɜɨɡɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɩɨɥɢɝɨɧ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ. 

Ɉɬɯɨɞɵ ɱɟɬɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɞɨɥɠɧɵ ɩɟɪɟɞɚɜɚɬɶɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ (ɩɟɪɟɩɥɚɜɤɭ). 

 
7.4.2 ɉɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
-ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ 

ɨɛɨɪɭɞɨɜɚɧɢɸ: ɩɨ ɫɜɚɪɤɟ, ɪɟɡɤɟ ɦɟɬɚɥɥɨɜ, ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ; 
-ɫɛɪɨɫ ɥɢɜɧɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ Ƚɗɋ; 
-ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫ ɤɪɵɲɟɤ ɬɭɪɛɢɧ; 
- ɫɛɪɨɫ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
-ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɢ, ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ. 
-ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
-ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ  ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɢ ɞɟɥɨɩɪɨɢɡɜɨɞɫɬɜɟ. 
Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɨɛɴɟɤɬɨɜ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɨɬ ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ, ɛɟɡ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ ɢɡ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ; 

- ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɨɛɪɚɡɭɸɳɢɯɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ ɛɥɢɡɤɢɯ ɤ ɧɢɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɟɬɶ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ; 

- ɨɪɝɚɧɢɡɨɜɚɧ ɫɛɨɪ ɢ ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɧɚ ɩɥɨɳɚɞɤɢ ɜɵɯɨɞɧɨɝɨ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɛɪɨɫɚ ɢ ɩɨɞɴɟɡɞɧɨɣ ɞɨɪɨɝɢ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɟɦɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɨɠɢɞɚɟɬɫɹ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɡɟɦɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɢ ɷɥɟɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɦɚɫɟɥ: ɬɭɪɛɢɧɧɨɟ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ. Ɉɬɯɨɞɵ ɦɚɫɟɥ ɯɪɚɧɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɟɦɤɨɫɬɹɯ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɩɪɨɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ,  ɢ 
ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɢ 65 ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ ɊɎ ɨɬ 03.06.2006 № 74-ɎɁ ɪɚɡɦɟɪ 
ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɪ.Ɍɨɦɶ ɫɨɫɬɚɜɥɹɟɬ 200 ɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɠɢɦɨɦ ɨɯɪɚɧɵ 
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ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.1: 
 
Ɍɚɛɥɢɰɚ 7.1  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɜɨɞɨɨɯɪɚɧɵɯ ɡɨɧ 

№ 
 Ɇɟɪɨɩɪɢɹɬɢɹ  

ɋɪɨɤ 
ɢɫɩɨɥɧɟɧɢɹ 

   

1.Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
 

 

ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ 

 1 ɪɚɡ ɜ 5 ɥɟɬ 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 

 ɉɨɫɬɨɹɧɧɨ 

2.Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ  
Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɜɨɞɨɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

 ȿɠɟɝɨɞɧɨ 

 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

 
 
3.ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ 

 
 

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ 
ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ 
ɧɨɪɦɚɬɢɜɨɜ 

 ɉɨɫɬɨɹɧɧɨ 

ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ 
ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ 
ɡɨɧɟ ɪɟɤɢ Ɍɨɦɶ 

 ɉɨɫɬɨɹɧɧɨ 
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8 Ɂɚɤɨɧɨɞɚɬɟɥɶɧɚɹ ɛɚɡɚ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɢ 
ɞɚɠɟ ɛɨɥɟɟ ɦɟɥɤɚɹ ɚɜɚɪɢɹ ɧɚ ȽɌɋ  ɦɨɝɭɬ ɢɦɟɬɶ  ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ 
ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ ɝɨɫɭɞɚɪɫɬɜɨ 
ɪɟɝɭɥɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 21.07.1997  «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» № 117 ɎɁ.  
 

8.1 Ɋɨɫɫɢɣɫɤɢɣ ɪɟɝɢɫɬɪ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

ɋɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ ɫɨɨɪɭɠɟɧɢɢ ɜɧɨɫɹɬɫɹ ɜ Ɋɨɫɫɢɣɫɤɢɣ 
ɪɟɝɢɫɬɪ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɞɚɥɟɟ - Ɋɟɝɢɫɬɪ) ɢ (ɢɥɢ) ɨɛɧɨɜɥɹɸɬɫɹ ɜ 
Ɋɟɝɢɫɬɪɟ ɩɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

Ɋɟɝɢɫɬɪ ɮɨɪɦɢɪɭɟɬɫɹ ɢ ɜɟɞɟɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɉɪɢ ɜɧɟɫɟɧɢɢ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ ɫɨɨɪɭɠɟɧɢɢ ɟɦɭ 
ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɟɬɵɪɟɯ ɤɥɚɫɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: 

I ɤɥɚɫɫ - ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɢ; 
II ɤɥɚɫɫ - ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɢ; 
III ɤɥɚɫɫ - ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɫɪɟɞɧɟɣ ɨɩɚɫɧɨɫɬɢ; 
IV ɤɥɚɫɫ - ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɧɢɡɤɨɣ ɨɩɚɫɧɨɫɬɢ. 
 
8.2 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 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; 
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- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɬɚɬɶɟɣ 9 ɎɁ №117 ɫɨɛɫɬɜɟɧɧɢɤ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɹɡɚɧɵ ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɛɥɸɞɟɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; 

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

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɬɨɱɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɦɩɟɬɟɧɰɢɟɣ; 

ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

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

ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

ɫɨɡɞɚɜɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɡɟɪɜɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ; 

ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɜɚɥɢɮɢɤɚɰɢɸ 
ɪɚɛɨɬɧɢɤɨɜ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ; 

ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
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ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ I ɢ II ɤɥɚɫɫɨɜ; 
ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 

ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɪɟɚɥɢɡɚɰɢɢ ɢɯ 
ɮɭɧɤɰɢɣ; 

ɫɨɜɦɟɫɬɧɨ ɫ ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɢɪɨɜɚɬɶ 
ɧɚɫɟɥɟɧɢɟ ɨ ɜɨɩɪɨɫɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

ɮɢɧɚɧɫɢɪɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɸ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

ɡɚɤɥɸɱɚɬɶ ɞɨɝɨɜɨɪ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ ɡɚ ɩɪɢɱɢɧɟɧɢɟ ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɨɦ ɨɛɴɟɤɬɟ; 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɧɫɟɪɜɚɰɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɧɟɫɟɧɢɟ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɨɪɭɠɟɧɢɢ. 

 
8.3 Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɨɪɹɞɨɤ ɟɟ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɟ ɨɪɝɚɧɵ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫ 
ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɋɨɛɫɬɜɟɧɧɢɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ (ɢɥɢ) ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɫɬɚɜɥɹɸɬ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɟ 
ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ I, II ɢɥɢ III 
ɤɥɚɫɫɚ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ I, II, III ɢɥɢ IV 
ɤɥɚɫɫɚ ɞɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɜ 
ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 
8.4 ɗɤɫɩɟɪɬɢɡɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɷɤɫɩɟɪɬɢɡɚ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ 

 
ɗɤɫɩɟɪɬɢɡɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 

ɫɨɞɟɪɠɚɳɟɣ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
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ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨ 
ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɷɤɫɩɟɪɬɢɡɚ ɞɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɜ ɩɨɪɹɞɤɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɦɨɝɭɬ ɩɪɢɜɥɟɤɚɬɶɫɹ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ 
ɩɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɷɤɫɩɟɪɬɢɡɚ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɫɨɛɫɬɜɟɧɧɢɤɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ (ɢɥɢ) ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɥɭɱɚɟ ɢɯ 
ɧɟɫɨɝɥɚɫɢɹ ɫ ɩɪɟɞɩɢɫɚɧɢɹɦɢ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
8.5 Ɏɟɞɟɪɚɥɶɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɞɡɨɪ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

ɉɨɞ ɮɟɞɟɪɚɥɶɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɧɚɞɡɨɪɨɦ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɨɧɢɦɚɸɬɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ 
ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ, ɜɵɹɜɥɟɧɢɟ ɢ ɩɪɟɫɟɱɟɧɢɟ ɧɚɪɭɲɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɸɪɢɞɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ, ɢɯ 
ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɢ ɢɧɵɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɥɢɰɚɦɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦɢ, ɢɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɨɛɹɡɚɬɟɥɶɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɜɟɪɨɤ ɭɤɚɡɚɧɧɵɯ ɥɢɰ, 
ɩɪɢɧɹɬɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɦɟɪ ɩɨ 
ɩɪɟɫɟɱɟɧɢɸ ɢ (ɢɥɢ) ɭɫɬɪɚɧɟɧɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɜɵɹɜɥɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ, ɢ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɤɚɡɚɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɦɭ ɧɚɛɥɸɞɟɧɢɸ ɡɚ ɢɫɩɨɥɧɟɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, 
ɚɧɚɥɢɡɭ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɫɨɫɬɨɹɧɢɹ ɢɫɩɨɥɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɸɪɢɞɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦɢ 
ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɏɟɞɟɪɚɥɶɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɞɡɨɪ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ  ɫɨɝɥɚɫɧɨ ɢɯ ɤɨɦɩɟɬɟɧɰɢɢ ɜ 
ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɉɪɟɞɦɟɬɨɦ ɩɪɨɜɟɪɤɢ ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ, 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɦ ɜ ɩɪɨɰɟɫɫɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. 

ɉɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɵɯ ɩɪɨɜɟɪɨɤ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨ ɫɥɟɞɭɸɳɟɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ: 

- ɜ ɨɬɧɨɲɟɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ I ɢɥɢ II ɤɥɚɫɫɚ - ɧɟ ɱɚɳɟ 
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ɱɟɦ ɨɞɢɧ ɪɚɡ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɝɨɞɚ; 
- ɜ ɨɬɧɨɲɟɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ III ɤɥɚɫɫɚ - ɧɟ ɱɚɳɟ ɱɟɦ 

ɨɞɢɧ ɪɚɡ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɥɟɬ. 
ȼ ɨɬɧɨɲɟɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ IV ɤɥɚɫɫɚ ɩɥɚɧɨɜɵɟ 

ɩɪɨɜɟɪɤɢ ɧɟ ɩɪɨɜɨɞɹɬɫɹ. 
ɋɪɨɤ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɢɞɰɚɬɶ ɪɚɛɨɱɢɯ 

ɞɧɟɣ ɫɨ ɞɧɹ ɧɚɱɚɥɚ ɟɟ ɩɪɨɜɟɞɟɧɢɹ. 
 
8.6 Ɏɢɧɚɧɫɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɛɹɡɚɬɟɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɩɪɢɱɢɧɟɧɢɟ 

ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɡɚ 
ɩɪɢɱɢɧɟɧɢɟ ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɨɦ ɨɛɴɟɤɬɟ. 

ȼɪɟɞ, ɩɪɢɱɢɧɟɧɧɵɣ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɸ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɢɦɭɳɟɫɬɜɭ 
ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɭɲɟɧɢɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɢɬ ɜɨɡɦɟɳɟɧɢɸ 
ɮɢɡɢɱɟɫɤɢɦ ɢɥɢ ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ, ɩɪɢɱɢɧɢɜɲɢɦ ɬɚɤɨɣ ɜɪɟɞ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ Ƚɪɚɠɞɚɧɫɤɢɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ȼ ɫɥɭɱɚɟ ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɠɢɡɧɢ ɢɥɢ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɢɥɢ 
ɢɧɨɣ ɜɥɚɞɟɥɟɰ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɪɢɱɢɧɟɧɧɵɣ 
ɜɪɟɞ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɥɚɬɭ ɤɨɦɩɟɧɫɚɰɢɢ ɜ ɫɱɟɬ ɜɨɡɦɟɳɟɧɢɹ 
ɩɪɢɱɢɧɟɧɧɨɝɨ ɜɪɟɞɚ: 

- ɝɪɚɠɞɚɧɚɦ, ɢɦɟɸɳɢɦ ɩɪɚɜɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɠɞɚɧɫɤɢɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɧɚ ɜɨɡɦɟɳɟɧɢɟ ɜɪɟɞɚ, ɩɨɧɟɫɟɧɧɨɝɨ ɜ ɫɥɭɱɚɟ ɫɦɟɪɬɢ 
ɩɨɬɟɪɩɟɜɲɟɝɨ (ɤɨɪɦɢɥɶɰɚ), - ɜ ɫɭɦɦɟ ɞɜɚ ɦɢɥɥɢɨɧɚ ɪɭɛɥɟɣ; 

- ɝɪɚɠɞɚɧɚɦ, ɢɦɟɸɳɢɦ ɩɪɚɜɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɠɞɚɧɫɤɢɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɧɚ ɜɨɡɦɟɳɟɧɢɟ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɡɞɨɪɨɜɶɸ, - ɜ ɫɭɦɦɟ, 
ɨɩɪɟɞɟɥɹɟɦɨɣ ɢɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɚ ɢ ɫɬɟɩɟɧɢ ɩɨɜɪɟɠɞɟɧɢɹ ɡɞɨɪɨɜɶɹ ɩɨ 
ɧɨɪɦɚɬɢɜɚɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɋɚɡɦɟɪ 
ɤɨɦɩɟɧɫɚɰɢɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɞɜɚ ɦɢɥɥɢɨɧɚ ɪɭɛɥɟɣ. 

Ɏɢɧɚɧɫɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɜɪɟɞ, 
ɩɪɢɱɢɧɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɋɨɛɫɬɜɟɧɧɢɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɥɢ ɦɭɧɢɰɢɩɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɨɛɹɡɚɧɵ ɢɦɟɬɶ 
ɮɢɧɚɧɫɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. Ɏɢɧɚɧɫɨɜɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, 
ɩɪɢɱɢɧɟɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɜɫɥɟɞɫɬɜɢɟ ɧɟɩɪɟɨɞɨɥɢɦɨɣ ɫɢɥɵ), ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ ɫɨɛɫɬɜɟɧɧɢɤɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɫɬɪɚɯɨɜɨɣ ɫɭɦɦɵ, 
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ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɝɨɜɨɪɨɦ ɫɬɪɚɯɨɜɚɧɢɹ ɪɢɫɤɚ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 
ɉɨɪɹɞɨɤ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɮɢɧɚɧɫɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
 
8.7 ɇɚɪɭɲɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ 
 
ɇɚɪɭɲɟɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ: 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, 

ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɢɥɢ ɢɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɨɬɨɤɨɜ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɢɦ 
ɬɟɪɪɢɬɨɪɢɣ ɧɢɠɟ ɢ ɜɵɲɟ ɩɥɨɬɢɧɵ ɛɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɟɲɟɧɢɹ; 

- ɧɟɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɩɪɨɜɟɞɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɧɟɜɵɩɨɥɧɟɧɢɟ ɩɪɟɞɩɢɫɚɧɢɣ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ; 
- ɧɚɪɭɲɟɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɤɨɧɫɟɪɜɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɧɟɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢ ɜɨɡɪɨɫɲɟɦ ɭɪɨɜɧɟ ɜɪɟɞɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢɥɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɭɯɭɞɲɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɱɧɨɫɬɢ ɢ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɜɨɡɜɟɞɟɧɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɩɨɪɨɞ 
ɨɫɧɨɜɚɧɢɹ, ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɧɚɳɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɪɨɥɹ 
(ɦɨɧɢɬɨɪɢɧɝɚ) ɡɚ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶɸ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɫɨɬɨɣ 44,2 ɦ ɧɚ ɪɟɤɟ Ɍɨɦɶ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: 

 0,1% = 6439 ɦ3/c 
 1% = 1332 ɦ3/c 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ɇɟɠɞɭɪɟɱɟɧɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ Nɭɫɬ=651 Ɇȼɬ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 298,8 ɦ. 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 307 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 15,1 ɤɦ3. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,7 ɦɥɪɞ.ɤȼɬ•ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

- ɦɚɤɫɢɦɚɥɶɧɵɣ 34,8 ɦ;  
- ɪɚɫɱɟɬɧɵɣ 25,4 ɦ;  
- ɦɢɧɢɦɚɥɶɧɵɣ 21,4 ɦ. 
- ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɜɵɛɪɚɧɨ 10 ɲɬ., ɬɢɩ ɬɭɪɛɢɧ ɉɅ40ɛ-ȼ-630. 
- ɝɟɧɟɪɚɬɨɪ ɋȼ-1230/140-56 
ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɤɥɸɱɟɧɨ: 

 -   ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 
     -   ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ); 
     -   ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
     -   ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
     -   ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ.  

ɗɤɨɧɨɦɢɱɟɫɤɢ ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɟɧ. 
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Рɢɫɭɧɨɤ А.1-Эɩɸɪы ɞɟɣɫɬɜɭɸщɢх ɧаɝɪɭɡɨɤ ɧа ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨчɟɬаɧɢɹ ɧаɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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