
Документ подписан простой электронной подписью
Информация о владельце:
ФИО: Емельянов Сергей Геннадьевич
Должность: ректор
Дата подписания: 02.06.2022 15:01:48
Уникальный программный ключ:
9ba7d3e34c012eba476ffd2d064cf2781953be730df2374d16f3c0ce536f0fc6





3 

 

 

 

ɋɨɞɟɪɠɚɧɢɟ 
 
 

1 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1. ɋɨɫɬɚɜɥɟɧɢɟ ɛɚɥɚɧɫɚ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ 

ɮɚɛɪɢɤɢ 

 

4 

 ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

ɉɪɢɥɨɠɟɧɢɟ  

21 

22 

 
 
 
 
 
 

 

 



4 

 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ  ɡɚɧяɬɢɟ  №1                 
          

Ɍɟɦɚ: ɋɨɫɬɚɜɥɟɧɢɟ ɛɚɥɚɧɫɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢя ɢ ɜɨɞɨɨɬɜɟɞɟɧɢя 

ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ 

 

ɐɟɥɶ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ 

ɮɚɛɪɢɤɢ.  

 

Ɂɚɞɚɧɢɟ 1. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ 

Ɋɚɫɯɨɞɨɜɚɧɢɟ ɜɨɞɵ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɧɭɠɞɚɦɢ: 

- ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɥɸɞɟɣ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 

- ɪɚɫɯɨɞɵ ɧɚ ɞɭɲ; 

- ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɜɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɩɨɥɢɜ ɢ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ 

ɪɚɛɨɬɚɸɳɢɯ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ɜ ɰɟɯɚɯ. ɐɟɯɚ ɫ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 

ɛɨɥɟɟ 20 ɤɤɚɥ/ɱ ɧɚ 1 ɦ3
 ɨɛɴɟɦɚ ɩɨɦɟɳɟɧɢɹ ɧɚɡɵɜɚɸɬ ɝɨɪɹɱɢɦɢ, ɦɟɧɟɟ 20 

ɤɤɚɥ/ɱ ɧɚ 1 ɦ3
 - ɯɨɥɨɞɧɵɦɢ ɰɟɯɚɦɢ. 

Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 

ɫɦɟɧɚɦ ɪɚɡɞɟɥɶɧɨ ɞɥɹ ɝɨɪɹɱɢɯ ɢ ɯɨɥɨɞɧɵɯ ɰɟɯɨɜ. ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞɵ ɜɨɞɵ 

ɤɚɠɞɵɦ ɰɟɯɨɦ ɩɨɞɫɱɢɬɵɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨ. 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

Qɫɦ.ɯɨɥ = qɯ • Nɯ , ɥ/ɫɦ (1.1.1) 

Qɫɦ.ɝɨɪ = qɝ • Nɝ , ɥ/ɫɦ (1.1.2) 

ɝɞɟ qɯ, qɝ - ɧɨɪɦɵ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɞɧɢɦ ɱɟɥɨɜɟɤɨɦ ɡɚ ɫɦɟɧɭ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɯɨɥɨɞɧɨɦ ɢ ɝɨɪɹɱɟɦ ɰɟɯɟ; 

qɯ = 25 ɥ/ɫɦ ɧɚ 1 ɱɟɥ., qɝ = 45 ɥ/ɫɦ ɧɚ 1 ɱɟɥ. Д2]; 
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Nɯ , Nɝ - ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɞɚɧɧɨɣ ɫɦɟɧɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɯɨɥɨɞɧɵɯ 

ɢ ɝɨɪɹɱɢɯ ɰɟɯɚɯ, ɱɟɥ. 

ɐɟɯ №1(ɝ): N1 = 20 (ɱɟɥ.) Q1ɝ = 45 • 20 = 900(ɥ/ɫɦ); 

ɐɟɯ №2(ɝ): N2 = 50 (ɱɟɥ.) Q2ɝ = 45 • 50 = 2250 (ɥ/ɫɦ); 

ɐɟɯ №3(ɯ): N3 = 40 (ɱɟɥ.) Q3ɯ = 25 • 40 = 1000 (ɥ/ɫɦ); 

ɐɟɯ №4(ɯ): N4 = 15 (ɱɟɥ.) Q4ɯ = 25 • 15 = 375 (ɥ/ɫɦ); 

ɐɟɯ №5(ɯ): N5 = 80 (ɱɟɥ.) Q5ɯ = 25 • 80 = 2000 (ɥ/ɫɦ); 

ɐɟɯ №6(ɝ): N6 = 60 (ɱɟɥ.) Q6ɝ = 25 • 60 = 2700 (ɥ/ɫɦ); 

ɋɭɬɨɱɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɟɦ ɜ ɰɟɥɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɫɭɦɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɜɫɟɦ ɫɦɟɧɚɦ ɢ ɰɟɯɚɦ: 

, ɥ/ɫɭɬ (1.1.3) 

Qɯ/ɩ =(1000+375+2000)•3+(900+2250+2700)•3=27675(ɥ/ɫɭɬ)=27,6(ɦ3/ɫɭɬ). 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɨɞɧɨɣ ɞɭɲɟɜɨɣ ɫɟɬɤɢ, ɩɪɢɧɢɦɚɟɦɨɣ ɩɨ Д2Ж ɪɚɜɧɨɣ 500 ɥ/ɱ. ɉɪɢ ɷɬɨɦ 

ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 45 

ɦɢɧɭɬ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɦɟɧɵ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɤɨɥɢɱɟɫɬɜɨ ɞɭɲɟɜɵɯ ɫɟɬɨɤ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

, ɲɬ (1.1.4) 

ɝɞɟ - ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ ɜ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɦɟɧɭ, 

ɱɟɥ; = 250(ɱɟɥ); 

- ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɨɞɧɭ ɞɭɲɟɜɭɸ ɫɟɬɤɭ, ɱɟɥ/ɲɬ; ɩɨ 

Д2Ж ɩɪɢɧɢɦɚɟɦ = 7 ɱɟɥ/ɲɬ. 

(ɲɬ). 

ɐɟɯ №1: Nɞɭɲ 1 = 20 (ɱɟɥ.) 

ɐɟɯ №2: Nɞɭɲ 2 = 50 (ɱɟɥ.) 

ɐɟɯ №3: Nɞɭɲ 3 = 40 (ɱɟɥ.) 

ɐɟɯ №4: Nɞɭɲ 4 = 0 (ɱɟɥ.) 

ɐɟɯ №5: Nɞɭɲ 5 = 80 (ɱɟɥ.) 

ɐɟɯ №6: Nɞɭɲ 6 = 60 (ɱɟɥ.) 
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Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɧɹɬɢɟ ɞɭɲɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɦɟɧɵ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

, ɦ3/ɫɦ (1.1.5) 

ɦ3/ɫɦ = 40,5 ɦ3/ɫɭɬ. 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɪɚɛɨɬɚɸɳɢɯ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɢ ɞɭɲ. 

Qɯ-ɛ = Qɯ-ɩ + Qɞɭɲ, ɦ3/ɫɭɬ (1.1.6) 

Qɯ-ɛ = 27,67 + 40,5 = 68,77 ɦ3/ɫɭɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɩɪɟɞɩɪɢɹɬɢɹ 

ɑɚɫ
ɵ 
ɫɭɬɨ
ɤ 

Ɋɚɫɯɨɞ 
ɜɨɞɵ ɧɚ 
ɯɨɡɹɣɫɬɜɟɧ
ɧɨ-

ɩɢɬɶɟɜɵɟ 
ɧɭɠɞɵ 

Ɋɚɫɯɨ
ɞ 
ɜɨɞɵ 
ɧɚ 
ɞɭɲ 

ɋɭɦɦɚɪɧɵ
ɣ ɪɚɫɯɨɞ 
ɜɨɞɵ ɧɚ 
ɯɨɡɹɣɫɬɜɟɧ
ɧɨ-

ɛɵɬɨɜɵɟ 
ɧɭɠɞɵ 

 

 ɯɨɥɨɞɧɵɟ 
ɰɟɯɚ 

ɝɨɪɹɱ
ɢɟ 
ɰɟɯɚ 

   

 % ɨɬ Qɫɦ ɦ3/ɱ % ɨɬ Qɫɦ ɦ3
/

ɱ 

ɦ3
/

ɱ 

ɦ3
/

ɱ 

 

0-1        

1-2        

2-3        

3-4        

4-5        

5-6        

6-7        
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7-8        

8-9        

9-10        

10-

11 

       

11-

12 

       

12-

13 

       

13-

14 

       

14-

15 

       

15-

16 

       

16-

17 

       

17-

18 

       

18-

19 

       

19-

20 

       

20-

21 

       

21-

22 

       

22-

23 

       

23-

24 

       

ɂɬɨɝ        
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ɨ 

 

1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɞɚɧɧɵɯ ɢɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɤɪɭɩɧɟɧɧɵɯ ɧɨɪɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɟɞɢɧɢɰɭ 

ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɬɪɟɛɭɟɦɨɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɫɯɨɞɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Qɬɟɯ. = qɩ.*p, (1.2.7) 

ɝɞɟ qɩ. - ɭɤɪɭɩɧɟɧɧɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɟɞɩɪɢɹɬɢɟɦ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ, 

p - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ. 

qɩ. =2,255 ɦ3/ɬ. ɨɛɨɝ. ɪɭɞɵД4Ж. 

p =7900 ɬ. ɨɛɨɝ. ɪɭɞɵ ɜ ɫɦ. 

ɉɨ ɫɦɟɧɚɦ: 1 ɫɦɟɧɚ: Qɬɟɯ.1 =2,255 * 7900 = 17814,5 ɦ3/ɫɦ. 

2 ɫɦɟɧɚ: Qɬɟɯ.2 =2,255 * 7900 = 17814,5 ɦ3/ɫɦ. 

3 ɫɦɟɧɚ: Qɬɟɯ.3 =2,255 * 7900 = 17814,5 ɦ3/ɫɦ. 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ ɫɨɫɬɚɜɥɹɟɬ 53 443,5 

ɦ3/ɫɭɬ. 

ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɩɨ ɰɟɯɚɦ: 

Qɰɟɯ.1 =2,255 * 2000 = 4510ɦ3/ɫɦ; 

Qɰɟɯ.2 =2,255 * 1500 = 3382,5 ɦ3/ɫɦ; 

Qɰɟɯ.3 =2,255 * 1000 = 2255 ɦ3/ɫɦ; 

Qɰɟɯ.4 =2,255 * 0= 0 ɦ3/ɫɦ; 

Qɰɟɯ.5 =2,255 * 1400 = 3157 ɦ3/ɫɦ; 

Qɰɟɯ.6 =2,255 * 2000 = 4510 ɦ3/ɫɦ. 

1.3 ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɥɨɳɚɞɨɤ 
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Ɉɛɳɢɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɧɚ 

ɩɨɥɢɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Qɩɨɥ. = q*F*n/10 (1.3.8) 

ɝɞɟ q - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɭ ɩɨɥɢɜɤɭ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ 

ɩɨɥɢɜɚɟɦɨɣ ɩɥɨɳɚɞɢ, ɥ/ɦ2
; 

F - ɩɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɩɨɥɢɜɚ, ɝɚ; 

n - ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɢɜɨɤ, ɦɨɟɤ. 

ɋɭɦɦɢɪɨɜɚɧɢɟ ɜɟɞɟɬɫɹ ɩɨ ɪɚɡɥɢɱɧɵɦ ɜɢɞɚɦ ɩɨɥɢɜɚ. ɇɨɪɦɵ ɪɚɫɯɨɞɚ 

ɜɨɞɵ ɧɚ ɩɨɥɢɜɤɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ Д2]. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɢɜɨɤ ɢɥɢ ɦɨɟɤ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

Ƚɪɚɮɢɤ ɪɚɫɯɨɞɨɜɚɧɢɹ ɜɨɞɵ ɧɚ ɩɨɥɢɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɚɮɢɤɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɉɨɥɢɜɚɹ ɬɟɪɪɢɬɨɪɢɹ ɫɨɫɬɚɜɥɹɟɬ 13% (5,72 ɝɚ) ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ 

ɬɟɪɪɢɬɨɪɢɢ. 

1. Ⱥɫɮɚɥɶɬɨɜɨɟ ɩɨɤɪɵɬɢɟ 70% 

Qɩɨɥ=0,3*5,72*70/10=12,01 ɦ3/ɫɭɬ 

2. Ƚɚɡɨɧɵ 30% 

Qɩɨɥ=5*5,72*30/10=85,81 ɦ3/ɫɭɬ 

ɉɨɥɢɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 2 ɪɚɡɚ ɜ ɫɭɬɤɢ ɜ ɬɟɱɟɧɢɟ 14 ɱɚɫɨɜ ɭɬɪɨɦ (1-8) ɢ 

ɜɟɱɟɪɨɦ (17-24). 

1.4 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Qɩ. = qɩ. * t, (1.4.9) 

ɝɞɟ qɩ. - ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɫɯɨɞ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ (ɜ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ); 

t - ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ɉɨ Д2Ж ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɞɨɥɠɧɚ 

ɩɪɢɧɢɦɚɬɶɫɹ ɪɚɜɧɨɣ 3 ɱɚɫɚɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɶɬɟ ɜ ɬɚɛɥɢɰɟ: 

Ɋɚɫɱɟɬ: 
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ɑɚɫɵ 
ɫɭɬɨɤ 

ȼɨɞɨ
ɩɨɬɪ
ɟɛɥɟ
ɧɢɟ 

 

 ɉɪɨɦ
ɵɲɥɟ
ɧɧɵɦ 
ɩɪɟɞ
ɩɪɢɹ
ɬɢɟɦ 

ɛɥɚɝɨ
ɭɫɬɪɨ
ɣɫɬɜɨ 

ɨɛ
ɳɟɟ 

 

 ɯɨɡɹɣ
ɫɬɜɟɧ
ɧɨ-

ɩɢɬɶ
ɟɜɨɟ, 
ɦ3

 

ɞɭɲ, 
ɦ3

 

ɬɟɯ
ɧɨɥ
ɨɝɢ
ɱɟɫ
ɤɨɟ, 
ɦ3

 

ɢɬɨɝɨ    

 3 

ɫɦɟɧ
ɚ 

      

0-1        

1-2        

2-3        

3-4        

4-5        

5-6        

6-7        

7-8        

8-9        

9-10        

10-11        

11-12        

12-13        

13-14        
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ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ Fɬɟɪ.=44 Ƚɚ 

ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ: I, II. 

Ɉɛɴɟɦ ɡɞɚɧɢɹ: 65 ɬɵɫ. ɦ3
 

ɒɢɪɢɧɚ ɡɞɚɧɢɹ ɞɨ 60 ɦ2
 

ɋɨɝɥɚɫɧɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ, ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɧɚɪɭɠɧɨɟ 

ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɧɚ 1 ɩɨɠɚɪ ɫɨɫɬɚɜɥɹɟɬ 15 ɥ/ɫ. 

Ɋɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɠɚɪɨɜ ɩɪɢ ɷɬɨɦ ɡɚɜɢɫɢɬ ɨɬ ɡɚɧɢɦɚɟɦɨɣ ɢɦ 

ɩɥɨɳɚɞɢ. ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 44 ɝɚ, ɩɪɢ ɩɥɨɳɚɞɢ 

ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨ 150 ɝɚ - 1 ɩɨɠɚɪ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɧɚɪɭɠɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ: 

Qɩ.ɩɪ = 15 ɥ/ɫ=54ɦ3/ɱ 

Qɩ. = 54 * 3=162 ɦ3/ɫɭɬ 

Ɍɚɤ ɤɚɤ ɩɨɠɚɪ ɹɜɥɹɟɬɫɹ ɫɨɛɵɬɢɟɦ ɧɟɨɪɞɢɧɚɪɧɵɦ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɞɤɨ 

ɩɪɨɢɫɯɨɞɹɳɢɦ, ɜ ɪɚɫɱɟɬɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɟ ɜɤɥɸɱɚɸɬɫɹ ɬɪɟɛɭɟɦɵɟ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɫɯɨɞɵ. Ɉɞɧɚɤɨ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 

ɩɪɨɜɟɪɟɧɚ ɧɚ ɩɪɨɩɭɫɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɱɚɫɵ 

14-15        

15-16        

16-17        

17-18        

18-19        

19-20        

20-21        

21-22        

22-23        

23-24        

ɂɬɨɝ
ɨ 
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ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ (ɬɪɢ ɫɦɟɠɧɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɱɚɫɚ). ɉɪɢ 

ɷɬɨɦ ɞɨɩɭɫɤɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɩɨɞɚɱɟ ɜɨɞɵ ɞɪɭɝɢɦ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɢ ɧɟɷɤɨɧɨɦɢɱɧɚɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ. 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɛɟɪɟɬɫɹ ɢɡ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ, ɧɚ ɧɟɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɠɚɪɧɵɟ 

ɝɢɞɪɚɧɬɵ, ɡɚɩɚɫ ɜɨɞɵ ɞɥɹ ɰɟɥɟɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɯɪɚɧɢɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɟ 

ɱɢɫɬɨɣ ɜɨɞɵ 

2. Ȼɚɥɚɧɫɨɜɚɹ ɫɯɟɦɚ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɢ ɩɪɢɦɟɫɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɪɚɫɱɟɬɟ ɫɨɨɪɭɠɟɧɢɣ 

ɫɢɫɬɟɦ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ 

ɛɚɥɚɧɫɨɜɨɣ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɢ ɩɪɢɦɟɫɟɣ ɜɧɭɬɪɢ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɭɬɨɱɧɟɧɢɟ ɩɭɬɟɣ ɩɨɫɬɭɩɥɟɧɢɹ ɢ ɜɵɞɟɥɟɧɢɹ ɩɪɢɦɟɫɟɣ ɜ ɩɪɨɰɟɫɫɟ ɨɛɨɪɨɬɚ 

ɜɨɞɵ. ɗɬɚ ɡɚɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɫ ɩɨɦɨɳɶɸ ɫɨɫɬɚɜɥɟɧɢɹ ɪɹɞɚ 

ɛɚɥɚɧɫɨɜɵɯ ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɥɢ ɛɵ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɢ 

ɨɬɜɨɞɢɦɵɯ ɜɨɞ ɢ ɩɪɢɦɟɫɟɣ ɢ ɢɯ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɡɚɞɚɱɢ ɞɨɩɭɫɤɚɟɦ, ɱɬɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 

ɩɪɨɰɟɫɫ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɬɟɤɚɟɬ ɧɟɩɪɟɪɵɜɧɨ ɢ ɨɞɧɨɨɛɪɚɡɧɨ, ɛɟɡ ɤɚɤɢɯ 

ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ, ɱɬɨ ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɟɣ ɩɪɢɦɟɫɟɣ, 

ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɜɟɞɟɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɞɧɨɣ 

ɩɪɢɦɟɫɢ, ɞɢɤɬɭɸɳɟɣ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɜɨɞɵ, ɫɨɫɬɚɜɚ 

ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɨɞɵ 

ɢ ɟɟ ɨɛɪɚɛɨɬɤɢ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɭɫɥɨɜɢɹ ɫɛɪɨɫɚ. 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ Ɉɋȼ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ: 

Q
/
ɜɨɞ= Qɬɟɯ +Q

/
ɩɨɬ+Qɞɨɛ +Qɯ.ɛ. (2.1) 

Q
/
ɞɨɛ - ɪɚɫɯɨɞ ɞɨɛɚɜɨɱɧɨɣ ɜɨɞɵ; Q/

ɩɨɬ - ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɢ ɟɟ ɩɨɞɝɨɬɨɜɤɟ 

ɧɚ Ɉɋȼ; Qɯ.ɛ.=64,57ɦ3/ɫɭɬ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ 

ɪɚɛɨɱɢɯ; Qɬɟɯ -ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
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Qɞɨɛ=Qɭɧ+Qɢɫɩ (2.2) 

ɝɞɟ Qɭɧ - ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ-ɡɚ ɭɧɨɫɚ ɜɟɬɪɨɦ; Qɢɫɩ - ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ 

ɨɯɥɚɠɞɟɧɢɟ ɩɪɢ ɢɫɩɚɪɟɧɢɢ; 

Qɭɧ=?*G/100 (2.3) 

ɝɞɟ ? - ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɭɧɨɫ ɜ ɩɪɨɰɟɧɬɚɯ; G - ɪɚɫɯɨɞ ɨɛɨɪɨɬɧɨɣ ɜɨɞɵ. 

Qɭɧ=0,4*204/100=0,816 ɦ3/ɫɭɬ 

Qɢɫɩ=k*G*?t/100 (2.4) 

ɝɞɟ Ф - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɬɟɩɥɨɨɬɞɚɱɢ ɢɫɩɚɪɟɧɢɟɦ ɜ 

ɨɛɳɟɦ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ; ?Э - ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ 

ɧɚ ɨɯɥɚɞɢɬɟɥɶ ɢ ɨɯɥɚɠɞɟɧɧɨɣ ɜɨɞɵ. 

Qɢɫɩ=0,1*204*(34-28)/100= 1,224 ɦ3/ɫɭɬ 

Qɞɨɛ=0,816+1,224=2,04ɦ3/ɫɭɬ 

Q
/
ɩɨɬ=10%*( Qɬɟɯ +Qɞɨɛ + Qɯ.ɛ.) (2.5) 

Q
/
ɩɨɬ=0,10*(2,04+68,17+53443,5)=5351,371 ɦ3/ɫɭɬ 

Qɜɨɞ=5351,371 +68,17+2,04+53443,5=58865,081 ɦ3/ɫɭɬ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɫɢ: 

S
/
ɜɨɞ= S

/
ɬɟɯ +S

/
ɩɨɬ+Sɞɨɛ+Sɯ.ɛ. (2.6) 

Si=Ci*Qi/1000 (2.7) 

ɝɞɟ Si - ɤɨɥɢɱɟɫɬɜɨ ɞɢɤɬɭɸɳɟɣ ɩɪɢɦɟɫɢ, ɤɝ/ɫɭɬ; Ci - ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɞɢɤɬɭɸɳɟɣ ɩɪɢɦɟɫɢ, ɦɝ/ɥ. 

Sɜɨɞ=26*58865,081/1000=1530,49 ɤɝ/ɫɭɬ; 

Sɞɨɛ=5*2,04/1000=0,0102 ɤɝ/ɫɭɬ; 

Sɬɟɯ=5*53443,5/1000=267,22 ɤɝ/ɫɭɬ; 

Sɯ.ɛ.=1,5*68,17/1000=0,1 ɤɝ/ɫɭɬ; 

S
/
ɩɨɬ= Sɬɟɯ -Sɜɨɞ - Sɞɨɛ - Sɯ.ɛ. (2.8) 

S
/
ɩɨɬ= 1530,49 -0,0102 -267,22-0,1 =1263,16 ɤɝ/ɫɭɬ; 

C
/
ɩɨɬ=S

/
ɩɨɬ*1000/Q

/
ɩɨɬ 

C
/
ɩɨɬ =1263,16*1000/5351,371=236,04 ɦɝ/ɥ. 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɨɯɥɚɞɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ: 



14 

 

Qɞɨɛ + Q
/
ɨɛɨɪ=Q

//
ɨɛɨɪ+Qɢɫɩ+Qɭɧ , (2.9) 

ɝɞɟ Q/
ɨɛɨɪ= Q

//
ɨɛɨɪ = 204 ɦ3/ɫɭɬ 

Qɞɨɛ= Qɢɫɩ+Qɭɧ =2,04 ɦ3/ɫɭɬ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɫɢ: 

Sɞɨɛ + S
/
ɨɛɨɪ=S

//
ɨɛɨɪ+Sɭɧ (2.10) 

ɝɞɟ ɋ/
ɨɛɨɪ= 26ɦɝ/ɥ; 

S
 /

ɨɛɨɪ=26*204/1000=5,304 ɤɝ/ɫɭɬ; 

ɝɞɟ ɋɭɧ= 26 ɦɝ/ɥ; 

S ɭɧ= 26*0,816/1000=0,021 ɤɝ/ɫɭɬ; 

S
//

ɨɛɨɪ= Sɞɨɛ + S
/
ɨɛɨɪ - Sɭɧ 

S
//

ɨɛɨɪ =5,304 +0,0102-0,021=5,293ɤɝ/ɫɭɬ 

ɋ//
ɨɛɨɪ = S

//
ɨɛɨɪ *1000/ Q

//
ɨɛɨɪ 

ɋ//
ɨɛɨɪ =5,293*1000/204=25,95 ɦɝ/ɥ. 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ: 

Qɬɟɯ + Q
//

ɨɛɨɪ=Qɬɟɪ+ Qɨɛɨɪ + Qɨɬɜ (2.12) 

ɝɞɟ Qɬɟɪ - ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɫɵɪɶɟɦ ɢɥɢ ɩɪɨɞɭɤɬɨɦ; 

Qɬɟɪ=qɩ*ɪ; (2.13) 

ɝɞɟ qɩ - ɛɟɡɜɨɡɜɪɚɬɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 

qɩ=2,205 ɦ3/ɬɵɫ. ɲɬ; ɪ - ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, 

ɪ=7900 ɬ.ɪɭɞɵ ɜ ɫɦ.. 

Qɬɟɪ=2,205*7900* 3=52258,5 ɦ3/ɫɭɬ 

Qɨɬɜ= Qɬɟɯ -Qɬɟɪ =1175 ɦ3/ɫɭɬ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɫɢ: 

Sɩɨɫɬ +Sɬɟɯ + S
//

ɨɛɨɪ= Sɨɛɨɪ + Sɬɟɪ +Sɨɬɜ (2.15) 

Sɬɟɪ=Cɬɟɪ*Qɬɟɪ/1000 

Sɬɟɪ =5*52258,5/1000=261,3 ɤɝ/ɫɭɬ 
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Sɨɬɜ=Cɨɬɜ*Qɨɬɜ/1000 

Sɨɬɜ =500*1175/1000=587,5 ɤɝ/ɫɭɬ 

Sɩɨɫɬ= S
/
ɨɛɨɪ + Sɨɬɜ - Sɬɟɯ - Sɬɟɪ- S

//
ɨɛɨɪ (2.16) 

Sɩɨɫɬ= 587,5+5,304-267,22 - 261,3-5,293= 58,991 ɤɝ/ɫɭɬ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɈɋɄ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ: 

Qɨɬɜ= Q
//

ɩɨɬ+Qɫɛɪ (2.17) 

ɝɞɟ Q//
ɩɨɬ=5%* Qɨɬɜ 

Q
//

ɩɨɬ=0,05* 1175=58,75 ɦ3/ɫɭɬ 

Qɫɛɪ= Qɨɬɜ- Q
//

ɩɨɬ (2.18) 

Qɫɛɪ= 1175- 58,75 =1116,75 ɦ3/ɫɭɬ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɫɢ: 

Sɨɬɜ= S
//

ɩɨɬ+Sɫɛɪ (2.19) 

ɝɞɟ Sɫɛɪ=Cɫɛɪ*Qɫɛɪ/1000 

Sɫɛɪ =26*1116,75 /1000=29 ɤɝ/ɫɭɬ; 

S
//

ɜɵɞ= Sɨɬɜ- Sɫɛɪ (2.20) 

S
//

ɜɵɞ =587,5-29 =558,5 ɤɝ/ɫɭɬ; 

C
//

ɩɨɬ= S
//

ɜɵɞ *1000/Q
//

ɩɨɬ 

C
//

ɩɨɬ =1000 *558,5 /58,75=9506,3 ɦɝ/ɥ. 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɜɫɟɣ ɫɢɫɬɟɦɵ 

Ȼɚɥɚɧɫɨɜɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ: 

Qɜɨɞ= Qɬɟɯ + Qɯ.ɛ. +Q
/
ɩɨɬ + Qɨɬɜ+ Q

//
ɩɨɬ + Qɭɧ + Qɢɫɩ (2.21) 

58 865,081 ɦ3/ɫɭɬ =58 865,081ɦ3/ɫɭɬ - ɜɟɪɧɨ 

ɜɨɞɚ ɩɪɢɦɟɫɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɧɚɫɨɫɧɵɣ 

5. Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ 

5.1 ȼɵɛɨɪ ɫɯɟɦɵ ɩɢɬɚɧɢɹ ɢ ɬɪɚɫɫɢɪɨɜɤɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɋɯɟɦɚ ɩɢɬɚɧɢɹ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɢ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɢ ɧɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɩɪɨɜɨɞɚ, ɜɨɞɨɧɚɩɨɪɧɨɣ 

ɛɚɲɧɢ ɢ ɫɟɬɢ ɞɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɫ 
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ɞɜɭɫɬɨɪɨɧɧɢɦ (ɫɟɬɶ ɫ ɤɨɧɬɪɪɟɡɟɪɜɭɚɪɨɦ) ɩɢɬɚɧɢɟɦ ɫɟɬɢ. ȼ ɱɚɫɵ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɚ ɜ ɫɟɬɶ ɩɨɫɬɭɩɚɟɬ ɫ ɞɜɭɯ ɫɬɨɪɨɧ: ɨɬ 

ɧɚɫɨɫɨɜ ɢ ɨɬ ɛɚɲɧɢ. ȼ ɱɚɫɵ, ɤɨɝɞɚ ɩɨɞɚɱɚ ɩɪɟɜɵɲɚɟɬ ɜɨɞɨɨɬɛɨɪ, ɢɡɥɢɲɟɤ 

ɜɨɞɵ ɩɪɨɯɨɞɢɬ ɬɪɚɧɡɢɬɨɦ ɱɟɪɟɡ ɫɟɬɶ ɜ ɛɚɲɧɸ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɫ ɰɟɥɶɸ 

ɭɦɟɧɶɲɟɧɢɹ ɟɟ ɜɵɫɨɬɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ, 

ɪɭɤɨɜɨɞɫɬɜɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ: 

- ɛɚɲɧɸ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɣ ɨɬɦɟɬɤɟ ɦɟɫɬɧɨɫɬɢ, 

ɧɨ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 

- ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɚ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɛɥɢɠɟ ɤ ɧɚɢɛɨɥɟɟ 

ɤɪɭɩɧɵɦ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɤ ɭɱɚɫɬɤɚɦ ɫɟɬɢ, ɜ ɤɨɬɨɪɵɯ ɬɪɟɛɭɸɬɫɹ 

ɧɚɢɛɨɥɶɲɢɟ ɫɜɨɛɨɞɧɵɟ ɧɚɩɨɪɵ. 

ȼ ɫɟɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɨɞɨɧɚɩɨɪɧɭɸ ɛɚɲɧɸ ɧɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ, ɬɚɤ ɤɚɤ ɩɨɞɚɱɚ ɜɨɞɵ ɧɚɫɨɫɚɦɢ ɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɨɜɩɚɞɚɸɬ. 

Ɍɪɚɫɫɢɪɨɜɤɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɬ.ɟ. ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɧɚɱɟɪɬɚɧɢɟ ɟɟ ɜ 

ɩɥɚɧɟ, ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɚɧɢɪɨɜɤɢ ɨɛɴɟɤɬɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɟɝɨ ɬɟɪɪɢɬɨɪɢɢ ɨɬɞɟɥɶɧɵɯ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɟɥɶɟɮɚ 

ɦɟɫɬɧɨɫɬɢ, ɧɚɥɢɱɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɟɩɹɬɫɬɜɢɣ ɞɥɹ 

ɩɪɨɤɥɚɞɤɢ ɬɪɭɛ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɫɟɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 

ɨɛɴɟɤɬɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɢ ɫɧɢɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ (ɧɚɩɪɢɦɟɪ, ɤɨɨɩɟɪɢɪɨɜɚɧɢɟ). 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɫɟɬɢ ɪɭɤɨɜɨɞɫɬɜɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ: 

-ɝɥɚɜɧɵɟ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɥɢɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɩɪɚɜɥɹɬɶ ɩɨ 

ɤɪɚɬɱɚɣɲɟɦɭ ɪɚɫɫɬɨɹɧɢɸ ɤ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɤ 

ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ. 

- ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɫɧɨɜɧɵɯ 

ɦɚɝɢɫɬɪɚɥɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ, ɫɨɟɞɢɧɟɧɧɵɯ ɩɟɪɟɦɵɱɤɚɦɢ,- 

ɩɨɡɜɨɥɹɸɳɢɦɢ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɜɵɤɥɸɱɚɬɶ ɧɚ ɪɟɦɨɧɬ ɤɚɤɨɣ-ɥɢɛɨ 

ɭɱɚɫɬɨɤ; 
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- ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɥɢɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɵ ɪɚɜɧɨɦɟɪɧɨ ɩɨ 

ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

- ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢɥɢ ɠɟɥɟɡɧɵɟ ɞɨɪɨɝɢ ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɨɥɠɧɵ 

ɩɟɪɟɫɟɤɚɬɶ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ. 

5.2 Ɋɟɝɭɥɢɪɭɸɳɢɟ ɟɦɤɨɫɬɢ 

Ɋɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ɋɟɡɟɪɜɭɚɪɵ ɜ ɫɢɫɬɟɦɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɪɟɝɭɥɢɪɭɸɳɢɟ ɟɦɤɨɫɬɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɧɢɯ ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɢ ɚɜɚɪɢɣɧɵɟ ɡɚɩɚɫɵ ɜɨɞɵ. Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

ɧɚɯɨɞɢɬɶɫɹ ɩɭɬɟɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɟɠɢɦɧɵɯ ɝɪɚɮɢɤɨɜ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɯ 

ɫɬɚɧɰɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ. 

Ɍɚɤ ɤɚɤ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɜɧɨɦɟɪɧɵɣ, ɬɨ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɟɪɜɨɝɨ ɩɨɞɴɟɦɚ ɧɨɫɢɬ ɪɚɜɧɨɦɟɪɧɵɣ ɯɚɪɚɤɬɟɪ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɬɚɤɠɟ ɪɚɜɧɨɦɟɪɧɵɣ. 

ɋɨɝɥɚɫɧɨ Д1Ж ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ. ȼɨ ɜɫɟɯ ɪɟɡɟɪɜɭɚɪɚɯ ɧɚɢɧɢɡɲɢɟ ɢ ɧɚɢɜɵɫɲɢɟ ɭɪɨɜɧɢ ɩɨɠɚɪɧɵɯ, 

ɚɜɚɪɢɣɧɵɯ ɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɛɴɟɦɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 

ɨɞɢɧɚɤɨɜɵɯ ɨɬɦɟɬɤɚɯ. ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɨɫɬɚɥɶɧɵɯ 

ɞɨɥɠɧɨ ɯɪɚɧɢɬɶɫɹ ɧɟ ɦɟɧɟɟ 50% ɩɨɠɚɪɧɨɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ ɨɛɴɺɦɨɜ ɜɨɞɵ. 

ȼ ɪɟɡɟɪɜɭɚɪɟ ɯɪɚɧɢɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɺɦ ɢ ɡɚɩɚɫɵ ɜɨɞɵ ɞɥɹ ɰɟɥɟɣ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɋɭɦɦɚɪɧɵɣ ɨɛɴɺɦ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ, ɦ3
: 

WɊɑȼ= WɊ+ WɉɈɀ + Wɋ.ɇ (6.2.1) 

ɝɞɟ АɊ - ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, ɬɚɤ ɤɚɤ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɫɨɜɩɚɞɚɟɬ, ɪɚɜɟɧ 0 ɦ3
: 

WɊ =0 ɦ3
 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɡɚɩɚɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ, ɢɫɯɨɞɹ ɢɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɬɭɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɩɨɠɚɪɨɜ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɱɚɫɨɜ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɞɵ ɜ Ɋɑȼ ɢɡ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ: 

(6.2.2) 
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ɝɞɟ Эɩɨɠ - ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ, ɱ; Эɩɨɠ=3 ɱ. 

Qɩɨɠ - ɪɚɫɱɟɬɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ; ?Qmax - 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɫɦɟɠɧɵɟ ɱɚɫɵ ɩɪɢɧɹɬɨɝɨ ɩɟɪɢɨɞɚ 

ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ, ɜɤɥɸɱɚɹ ɱɚɫ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɦ3/ɱ; 

Q ɨɫ - ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ Ɋɑȼ ɢɡ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ 

ɩɟɪɢɨɞ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ, ɪɚɜɧɵɣ ɫɪɟɞɧɟɱɚɫɨɜɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɜ ɫɭɬɤɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ. 

Wɩɨɠ =3*54 +6680,43-3*2226,81 = 162 ɦ3
 

Ɂɚɩɚɫ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ, ɬɢɩɚ ɩɪɢɦɟɧɹɟɦɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɢ ɞɪ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɫɤɨɪɵɯ ɮɢɥɶɬɪɨɜ ɢ 

ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɟɣ ɡɚɩɚɫ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɞɨɥɠɟɧ ɩɪɢɧɢɦɚɬɶɫɹ ɧɚ 

ɨɞɧɭ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɨɜ ɢɥɢ ɨɫɜɟɬɥɢɬɟɥɟɣ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɡɚɩɚɫ ɜɨɞɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 5-8 % ɨɬ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ: 

Ɂɧɚɱɢɬ: 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ - ɞɜɚ. ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɞɪɭɝɨɦ ɞɨɥɠɧɨ ɯɪɚɧɢɬɶɫɹ ɧɟ ɦɟɧɟɟ 50% ɬɪɟɛɭɟɦɨɝɨ 

ɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ. 

ɉɪɢɧɢɦɚɟɦ 2 ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ 901-4-

59.83: 

Wɪɱɜ =1800 ɦ3 
; 

LбB=30 б12 ɦ ; 

H=3,64 ɦ 

5.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɥɶɰɟɜɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɤɨɥɶɰɟɜɭɸ ɜɨɞɨɩɪɨɜɨɞɧɭɸ ɫɟɬɶ. 

Ɂɚɞɚɱɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɶɰɟɜɨɣ ɫɟɬɢ ɹɜɥɹɸɬɫɹ: 

- ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɚ ɭɱɚɫɬɤɚɯ; 
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- ɨɩɪɟɞɟɥɟɧɢɟ ɫɜɨɛɨɞɧɵɯ ɧɚɩɨɪɨɜ ɜ ɭɡɥɚɯ ɫɟɬɢ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɡɧɚɱɟɧɢɹ ɢ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ ɨɛɳɭɸ ɫɯɟɦɭ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɪɚɡɛɢɜɚɟɦ ɧɚ ɬɪɢ ɱɚɫɬɢ: ɜɨɞɨɜɨɞɵ; ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɫɟɬɢ; 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ. 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ ɫɥɭɠɚɬ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɪɚɡɞɚɱɢ ɜɨɞɵ 

ɩɨɬɪɟɛɢɬɟɥɹɦ. Ʉɚɠɞɚɹ ɜɟɬɜɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 

ɩɨɬɪɟɛɢɬɟɥɟɦ. 

Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɫɟɬɢ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 

ɫɟɬɹɦ. Ɉɧɢ ɞɨɥɠɧɵ ɨɯɜɚɬɵɜɚɬɶ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɩɨɞɤɥɸɱɟɧɢɹ 

ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɫɟɬɹɦ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɚɱɭ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɪɢ 

ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɹɯ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ. 

ȼɨɞɨɜɨɞɵ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɨɬ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II ɩɨɞɴɟɦɚ ɜ 

ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɫɟɬɶ. ɉɪɨɤɥɚɞɤɚ ɜɨɞɨɜɨɞɨɜ ɨɬ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɞɨ 

ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɫɟɬɢ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɤɪɚɬɱɚɣɲɟɦɭ ɪɚɫɫɬɨɹɧɢɸ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ, ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɢ ɚɜɚɪɢɢ ɧɚ ɨɞɧɨɦ ɢɡ ɧɢɯ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɫɱɟɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɫɟɬɢ, ɬ.ɟ. 

ɨɩɪɟɞɟɥɢɬɶ ɬɟ ɟɺ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɢɡɦɟɧɹɬɶɫɹ ɧɟ ɛɭɞɭɬ 

ɢɥɢ ɧɭɠɧɵ ɞɥɹ ɧɚɱɚɥɚ ɪɚɫɱɟɬɚ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɫɟɬɶ 

ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɭɱɚɫɬɤɢ. Ɋɚɫɱɟɬɧɵɟ ɭɡɥɵ ɫɟɬɢ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɧɚɱɚɥɚ ɢ ɤɨɧɰɵ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ, ɧɚɡɧɚɱɚɸɬɫɹ ɜ ɬɨɱɤɚɯ ɩɟɪɟɫɟɱɟɧɢɹ 

ɦɚɝɢɫɬɪɚɥɟɣ, ɜ ɦɟɫɬɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɜ ɫɟɱɟɧɢɹɯ 

ɩɟɪɟɯɨɞɚ ɫ ɨɞɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚ ɞɪɭɝɨɣ. 

ȼɚɠɧɵɦ ɲɚɝɨɦ ɩɨɞɝɨɬɨɜɤɢ ɫɟɬɢ ɤ ɪɚɫɱɟɬɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɭɬɟɜɵɯ ɪɚɫɯɨɞɨɜ ɭɱɚɫɬɤɨɜ. Ɂɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɨ, ɟɫɥɢ ɢɡɜɟɫɬɧɚ 

ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɤ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɭɱɚɫɬɤɚɦ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɟɬɜɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɫɨɫɬɚɜɥɹɟɬ ɧɚɝɪɭɡɤɭ ɷɬɨɣ 

ɜɟɬɜɢ. ɋɭɦɦɚ ɧɚɝɪɭɡɨɤ ɜɟɬɜɟɣ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɭɱɚɫɬɤɭ, ɞɚɺɬ 

ɩɭɬɟɜɨɣ ɪɚɫɯɨɞ ɷɬɨɝɨ ɭɱɚɫɬɤɚ. 
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ɇɚɱɚɥɶɧɨɟ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɟ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 

ɜɨɞɵ ɧɚ ɭɱɚɫɬɤɚɯ) ɡɚɞɚɟɬɫɹ ɢɧɬɭɢɬɢɜɧɨ, ɧɨ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɩɟɪɜɨɝɨ ɡɚɤɨɧɚ 

Ʉɢɪɯɝɨɮɚ. 

Ɋɚɫɫɱɢɬɵɜɚɬɶ ɫɟɫɬɶ ɛɭɞɟɦ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ, ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 1300 ɥ/ɫ ɫ ɩɨɦɨɳɶ ɩɪɨɝɪɚɦɦɵ EPANET. Ɋɟɡɭɥɶɬɚɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ ɜ ɬɚɛɥɢɰɚɯ. 

6. ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ 

ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɡɚɜɢɫɢɬ 

ɨɬ ɧɚɥɢɱɢɹ ɜ ɫɯɟɦɟ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɧɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ 

(ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ). ȿɫɥɢ ɬɚɤɨɜɚɹ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ 

ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɱɚɫɨɜɭɸ ɩɨɞɚɱɭ ɜɨɞɵ ɜ ɤɨɥɢɱɟɫɬɜɟ, ɪɚɜɧɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɱɚɫɨɜɨɦɭ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɸ. 

Ⱦɥɹ ɫɧɚɛɠɟɧɢɹ ɜɨɞɨɣ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɦɟɪɧɵɣ ɪɟɠɢɦ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚɫɨɫɚɦɢ. Ɍɚɤ ɤɚɤ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɇɋ-II ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɠɢɦɨɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɬɨ ɜɨɞɨɧɚɩɨɪɧɚɹ ɛɚɲɧɹ 

ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. 

Ɍɪɟɛɭɟɦɚɹ ɫɪɟɞɧɟɱɚɫɨɜɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɨɜ 

(6.1) 

ɝɞɟ - ɨɛɳɟɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ; 

Qɱ.I - ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɡɚ ɩɟɪɢɨɞ; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ 

ɦ3/ɱ 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ 4 ɪɚɛɨɱɢɯ ɧɚɫɨɫɨɫɚ. 

ɦ3/ɱ, (6.2) 

ɉɨ ɫɜɨɞɧɵɦ ɝɪɚɮɢɤɚɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ H-Q ɧɚɫɨɫɨɜ ɬɢɩɚ Ⱦ ɜɵɛɢɪɚɟɦ 

ɧɚɫɨɫ ɦɚɪɤɢ 1Ⱦ 630-90, ɭɫɬɚɧɚɜɥɢɜɚɟɦ 4 ɪɚɛɨɱɢɯ ɢ 2 ɪɟɡɟɪɜɧɵɯ ɧɚɫɨɫ 
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ɉɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɜɟɣɟɪɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ 

 ɇɚ ɝɨɪɧɨɪɭɞɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɤɨɧɜɟɣɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɯɬ ɢ ɞɪɨɛɢɥɶɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤɚɯ.
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɫɨɡɞɚɸɬɫɹ ɧɚɢɛɨɥɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ: ɤɨɧɜɟɣɟɪɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɨɣ ɢɥɢ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɩɨ ɦɟɪɟ ɩɨɞɜɢɝɚɧɢɹ 
ɮɪɨɧɬɚ ɪɚɛɨɬ, ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ ɩɪɨɢɫɯɨɞɢɬ ɫ ɧɟɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ 
ɧɟɩɪɟɪɵɜɧɨ, ɦɚɲɢɧɢɫɬ ɤɨɧɜɟɣɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚɯɨɞɢɬɫɹ ɜ ɛɭɞɤɟ 
ɭɩɪɚɜɥɟɧɢɹ. 

 Ɉɫɧɨɜɧɵɟ ɦɟɪɵ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɤɨɧɜɟɣɟɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

 ɉɪɢɜɨɞɧɚɹ, ɧɚɬɹɠɧɚɹ ɢ ɤɨɧɰɟɜɚɹ ɫɬɚɧɰɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ, ɚ 
ɬɚɤɠɟ ɡɚɝɪɭɡɨɱɧɵɟ ɢ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. 
Ɂɚɝɪɭɡɨɱɧɨ-ɩɢɬɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ – ɜɨɪɨɧɤɢ, ɛɭɧɤɟɪɚ, ɞɨɡɚɬɨɪɵ – ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɡɚɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɯɨɞɭ ɥɟɧɬɵ ɢ 
ɪɚɜɧɨɦɟɪɧɭɸ ɩɨɞɚɱɭ ɟɝɨ ɧɚ ɥɟɧɬɭ. 

 Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ ɤɨɧɜɟɣɟɪ ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ ɩɟɪɟɯɨɞɧɵɟ 
ɦɨɫɬɢɤɢ, ɨɝɪɚɠɞɟɧɧɵɟ ɩɟɪɢɥɚɦɢ, ɚ ɜ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɩɨɞ ɤɨɧɜɟɣɟɪɚɦɢ – 

ɡɚɳɢɬɧɵɟ ɩɨɥɤɢ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɥɸɞɟɣ ɨɬ ɩɚɞɚɸɳɢɯ ɫ ɥɟɧɬɵ ɤɭɫɤɨɜ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɨɪɨɞɨɨɬɛɨɪɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ɞɨɥɠɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɤɪɵɬɵɯ ɝɚɥɟɪɟɹɯ ɢ ɢɦɟɬɶ ɜ ɦɟɫɬɚɯ ɩɨɪɨɞɨɨɬɛɨɪɤɢ 
ɨɝɪɚɠɞɟɧɢɟ ɜɵɫɨɬɨɣ ɞɨ ɜɟɪɯɧɟɣ ɜɟɬɜɢ ɥɟɧɬɵ. 

 Ɋɚɫɤɚɣɥɨɜɳɢɤɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɭ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɥɟɧɬɨɱɧɵɯ, ɤɨɧɜɟɣɟɪɨɜ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ ɨɬ 
ɦɟɫɬɚ ɡɚɝɪɭɡɤɢ ɦɚɬɟɪɢɚɥɚ ɢ ɪɚɛɨɬɚɬɶ ɜ ɡɚɳɢɬɧɵɯ ɤɚɫɤɚɯ. 

 ȼ ɤɨɧɜɟɣɟɪɧɵɯ ɝɚɥɟɪɟɹɯ ɦɟɠɞɭ ɤɨɧɜɟɣɟɪɨɦ ɢ ɫɬɟɧɨɣ ɞɨɥɠɟɧ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɩɪɨɯɨɞ ɞɥɹ ɥɸɞɟɣ. ɒɢɪɢɧɚ ɩɪɨɯɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 700 ɦɦ, ɚ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɧɜɟɣɟɪɚɦɢ – ɧɟ ɦɟɧɟɟ 1000 ɦɦ. Ɂɚɡɨɪ ɦɟɠɞɭ 
ɤɨɧɜɟɣɟɪɨɦ ɢ ɫɬɟɧɨɣ ɛɟɡ ɩɪɨɯɨɞɚ ɞɥɹ ɥɸɞɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 400 ɦɦ, ɚ 
ɦɟɠɞɭ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɣ ɱɚɫɬɶɸ ɤɨɧɜɟɣɟɪɚ ɢ ɩɨɬɨɥɤɨɦ – ɧɟ ɦɟɧɟɟ 600 ɦɦ. 
ɇɢɠɧɹɹ ɜɟɬɜɶ ɥɟɧɬɵ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɨɬ 
ɩɪɨɫɵɩɚɧɢɹ ɧɚ ɧɟɟ ɦɚɬɟɪɢɚɥɚ. 

 ɍɝɥɵ ɧɚɤɥɨɧɚ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɫ ɝɥɚɞɤɢɦɢ ɥɟɧɬɚɦɢ ɞɨɩɭɫɤɚɸɬɫɹ 
ɩɪɢ ɩɨɞɴɟɦɟ ɦɚɬɟɪɢɚɥɚ ɞɨ 18°, ɚ ɩɪɢ ɫɩɭɫɤɟ – 15°. Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɛɨɥɟɟ 8°, ɫɧɚɛɠɚɸɬɫɹ ɧɚɞɟɠɧɵɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɟɣɫɬɜɭɸɳɢɦ ɬɨɪɦɨɡɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɉɟɪɟɞ ɞɥɢɬɟɥɶɧɵɦɢ 
ɨɫɬɚɧɨɜɤɚɦɢ ɤɨɧɜɟɣɟɪɚ ɥɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɛɨɠɞɟɧɚ ɨɬ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
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 Ɋɚɰɢɨɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ 
ɪɚɡɥɢɱɧɨɣ ɲɢɪɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 3-7 ɦ/ɫɟɤ. ɇɚ ɩɨɪɨɞɨɨɬɛɨɪɨɱɧɵɯ 
ɤɨɧɜɟɣɟɪɚɯ ɫɤɨɪɨɫɬɶ ɥɟɧɬɵ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,5 ɦ/ɫɟɤ. 

 Ɋɟɦɨɧɬ ɢ ɱɢɫɬɤɭ ɩɪɢɜɨɞɧɨɣ ɢ ɧɚɬɹɠɧɨɣ ɫɬɚɧɰɢɢ ɢ ɥɟɧɬɵ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɤɨɧɜɟɣɟɪɟ ɢ ɡɚɛɥɨɤɢɪɨɜɚɧɧɨɦ 
ɩɭɫɤɨɜɨɦ ɭɫɬɪɨɣɫɬɜɟ. Ʉɨɧɜɟɣɟɪɧɚɹ ɥɟɧɬɚ, ɛɚɪɚɛɚɧɵ ɢ ɪɨɥɢɤɢ ɡɢɦɨɣ ɞɨɥɠɧɵ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ, ɥɶɞɚ ɢ ɧɚɦɟɪɡɚɸɳɢɯ ɱɚɫɬɢɰ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚ ɥɟɬɨɦ – ɨɬ ɝɪɹɡɢ ɢ ɩɪɨɫɵɩɚɜɲɢɯɫɹ 
ɦɚɬɟɪɢɚɥɨɜ. ɉɟɪɟɞ ɞɥɢɬɟɥɶɧɵɦɢ ɨɫɬɚɧɨɜɤɚɦɢ ɤɨɧɜɟɣɟɪɚ ɥɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɛɨɠɞɟɧɚ ɨɬ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɵɪɚɛɨɬɤɢ, ɜ 

ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ, ɩɨɞɥɟɠɚɬ ɨɱɢɫɬɤɟ ɟɠɟɫɦɟɧɧɨ. 
 ɉɭɫɤ ɢ ɨɫɬɚɧɨɜɤɚ ɤɨɧɜɟɣɟɪɨɜ ɨɩɨɜɟɳɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɜɟɬɨɜɵɦɢ ɢ 
ɡɜɭɤɨɜɵɦɢ ɫɢɝɧɚɥɚɦɢ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɢɡɜɟɫɬɧɨ ɜɫɟɦɭ 
ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ. 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɥɟɧɬɵ ɢɡ 
ɨɝɧɟɫɬɨɣɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 ȼ ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɟɫɝɨɪɚɟɦɨɣ ɤɪɟɩɶɸ ɢɥɢ ɩɪɨɣɞɟɧɧɵɯ ɛɟɡ 
ɤɪɟɩɥɟɧɢɹ ɜ ɭɫɬɨɣɱɢɜɵɯ ɩɨɪɨɞɚɯ, ɧɟ ɫɤɥɨɧɧɵɯ ɤ ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ, ɥɟɧɬɨɱɧɵɟ 
ɤɨɧɜɟɣɟɪɵ ɪɚɡɪɟɲɚɟɬɫɹ ɨɛɨɪɭɞɨɜɚɬɶ ɧɟɨɝɧɟɫɬɨɣɤɨɣ ɥɟɧɬɨɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɭɱɚɫɬɤɢ ɜɵɪɚɛɨɬɨɤ ɜ ɪɚɣɨɧɟ ɩɪɢɜɨɞɧɵɯ ɝɨɥɨɜɨɤ ɤɨɧɜɟɣɟɪɨɜ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
5 ɦ ɜ ɤɚɠɞɭɸ ɫɬɨɪɨɧɭ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɧɟɫɝɨɪɚɟɦɨɣ ɤɪɟɩɶɸ. 

 ȼ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɥɟɧɬɨɱɧɵɦɢ ɤɨɧɜɟɣɟɪɚɦɢ ɫ 
ɧɟɨɝɧɟɫɬɨɣɤɢɦɢ ɤɨɧɜɟɣɟɪɧɵɦɢ ɥɟɧɬɚɦɢ, ɭ ɩɪɢɜɨɞɧɵɯ ɢ ɧɚɬɹɠɧɵɯ ɝɨɥɨɜɨɤ 
(3-5 ɦ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɡɞɭɯɚ), ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɱɟɪɟɡ ɤɚɠɞɵɟ 100 ɦ ɩɨ ɞɥɢɧɟ ɤɨɧɜɟɣɟɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨ ɞɜɚ 
ɨɝɧɟɬɭɲɢɬɟɥɹ ɢ ɹɳɢɤ ɫ ɩɟɫɤɨɦ (ɢɧɟɪɬɧɨɣ ɩɵɥɶɸ) ɟɦɤɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0,2 ɦ3

. 

 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɟɤɰɢɹɦɢ ɫ 
ɰɟɧɬɪɢɪɭɸɳɢɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɫɯɨɞ ɥɟɧɬɵ 
ɜ ɫɬɨɪɨɧɭ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨ ɨɱɢɫɬɤɟ ɥɟɧɬ ɢ ɛɚɪɚɛɚɧɨɜ. Ⱦɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɩɭɫɤɚ ɢ ɛɵɫɬɪɨɣ 
ɨɫɬɚɧɨɜɤɢ ɤɨɧɜɟɣɟɪɚ ɢɡ ɥɸɛɨɣ ɬɨɱɤɢ ɩɨ ɟɝɨ ɞɥɢɧɟ. ɉɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢɥɢ 
ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɢɧɢɢ ɤɨɧɜɟɣɟɪɵ ɞɨɥɠɧɵ ɨɛɫɥɭ-

ɠɢɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɨ ɨɛɭɱɟɧɧɵɦɢ ɥɢɰɚɦɢ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɰɟɥɹɯ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ 
ɨɫɦɨɬɪ ɤɨɧɜɟɣɟɪɚ ɢ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɪɨɥɢɤɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ 
ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɫɦɟɧɭ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɦ ɥɢɰɨɦ. 
 Ɂɚɩɪɟɳɚɸɬɫɹ ɩɟɪɟɞɜɢɠɟɧɢɟ ɥɸɞɟɣ ɩɨ ɥɟɧɬɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɤɨɧɜɟɣɟɪɚ, ɨɱɢɫɬɤɚ ɢ ɫɦɚɡɤɚ ɤɨɧɜɟɣɟɪɚ, ɩɟɪɟɜɨɡɤɚ ɧɚ ɥɟɧɬɟ ɥɟɫɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɞɥɢɧɧɨɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ 
ɩɟɪɟɜɨɡɤɚ ɥɸɞɟɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɧɚɤɥɨɧɧɵɦ ɜɵɪɚɛɨɬɤɚɦ ɬɨɥɶɤɨ ɧɚ 
ɫɩɟɰɢɚɥɶɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɥɸɞɫɤɢɯ ɢɥɢ ɝɪɭɡɨɥɸɞɫɤɢɯ ɤɨɧɜɟɣɟɪɚɯ 
ɫɨɝɥɚɫɧɨ «Ɍɪɟɛɨɜɚɧɢɹɦ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɥɸɞɟɣ ɥɟɧɬɨɱɧɵɦɢ 
ɤɨɧɜɟɣɟɪɚɦɢ». 
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