
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 

 ɍɌȼȿɊɀȾȺɘ 

 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

  ____________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
        ɩɨɞɩɢɫɶ            
        

 «___»_______________ 2019 ɝ. 

 

 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 

 

ɉɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɚ ɲɥɚɦɨɨɬ-
ɜɚɥɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

 

20.04.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 

20.04.01.03 «ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɬɟɯɧɨɫɮɟɪɟ» 

 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ _________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. 
 

Ɉ. ȼ. ɑɭɪɛɚɤɨɜɚ 
 

ȼɵɩɭɫɤɧɢɤ _________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
 

Ʉ. ȼ. Ⱦɨɤɢɧɚ 

Ɋɟɰɟɧɡɟɧɬ 
 

_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɞɨɰɟɧɬ, ɤ.ɬ.ɧ 
 

ɂ.ȼ. ȼɚɪɮɨɥɨɦɟɜ 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2019  
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 

 ɍɌȼȿɊɀȾȺɘ 

 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

  ____________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
     ɩɨɞɩɢɫɶ                   
 

 «___»_______________ 2019 ɝ. 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

ɋɬɭɞɟɧɬɭ Ⱦɨɤɢɧɨɣ Ʉɫɟɧɢɢ ȼɢɤɬɨɪɨɜɧɟ      

ȽɪɭɩɩɚɎɗ17-09Ɇ. 

ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 20.04.01 Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ.  

ɉɪɨɝɪɚɦɦɚ 20.04.01.03 ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɬɟɯɧɨɫɮɟɪɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɉɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɚ ɲɥɚɦɨɨɬɜɚɥɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞ-
ɩɪɢɹɬɢɹ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 15192/ɫ ɨɬ 25.10.2017ɝ. 

 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ɉ. ȼ. ɑɭɪɛɚɤɨɜɚ, ɞɨɰɟɧɬ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ.

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: 

- ɨɫɚɞɨɤ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ Q = 24 ɦ3/ɫɭɬ.; 

-  ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɫɬɚɬɶɢ, ɩɚɬɟɧɬɵ; 

- ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ   
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ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 

1. ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɦɟɬɨɞɚɦ 

ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ; 

2. ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ; 

3. ɪɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ; 

4. ɪɚɫɱɟɬ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  ɩɪɨɦɵɲɥɟɧ-

ɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ:  

Ʌɢɫɬ 1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

Ʌɢɫɬ 2 - ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

Ʌɢɫɬ 3 - Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ - ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɫɚɞɤɚ 

Ʌɢɫɬ 4 - ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɞɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

Ʌɢɫɬ 5 – Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

              

 

 

 

 

 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                      ________                        Ɉ. ȼ. ɑɭɪɛɚɤɨɜɚ 
                                                               ɩɨɞɩɢɫɶ                          
 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ          ________                        Ʉ. ȼ. Ⱦɨɤɢɧɚ 
                                                                ɩɨɞɩɢɫɶ                          
 

 

 

                                                                                   « ___ » __________ 2019 ɝ. 
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ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ ɬɟɦɵ ɞɢɫɫɟɪɬɚɰɢɢ. 

ɋɨɫɬɚɜɥɟɧɢɟ ɩɥɚɧɚ ɞɢɫɫɟɪɬɚɰɢɢ 
30.10.17 – 31.09.17 

ɉɨɞɛɨɪ ɧɟɨɛɯɨɞɢɦɨɣ ɥɢɬɟɪɚɬɭɪɵ 01.10.17 – 31.12.17 

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɢɦɟɸɳɢɯɫɹ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ 
01.01.18 – 30.04.18 

ɉɪɨɞɨɥɠɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɥɢɬɟɪɚɬɭɪɵ, ɩɚɬɟɧɬɨɜ, ɤɧɢɝ ɢ 

ɫɬɚɬɟɣ ɩɨ ɬɟɦɟ ɩɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ ɨɬɯɨɞɚ 

01.05.18 – 31.12.18 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ 01.01.19 – 31.03.19 

ɉɪɨɞɨɥɠɟɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶ-

ɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 
01.04.19 – 31.05.19 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 01.06.19 – 30.06.19 

Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɞɨɤɥɚɞɚ 01.07.19 –17.07.19 

 
 
 
 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                                ________                      Ɉ. ȼ. ɑɭɪɛɚɤɨɜɚ 
                                                                          ɩɨɞɩɢɫɶ                          
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                   ________                      Ʉ. ȼ. Ⱦɨɤɢɧɚ 
                                                                          ɩɨɞɩɢɫɶ                           
 

                                                                                 « ___ » __________ 2019ɝ. 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

ɩɨ ɬɟɦɟ «ɉɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɚ 

ɲɥɚɦɨɨɬɜɚɥɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ» ɫɨɞɟɪɠɢɬ 146 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 3 ɩɪɢɥɨɠɟɧɢɹ, 64 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

ɇȿɎɌȿɋɈȾȿɊɀȺɓɂȿ ɋɌɈɑɇɕȿ ȼɈȾɕ, ɊȿȺȽȿɇɌɇȺə ɈȻɊȺȻɈɌ-

ɄȺ, ɗɆɍɅɖȽɂɊɈȼȺɇɇɕȿ ɇȿɎɌȿɉɊɈȾɍɄɌɕ, ɈɋȺȾɈɄ, ɌȿɊɆɈȽɊȺȼɂ-

ɆȿɌɊɂɑȿɋɄɂɃ ȺɇȺɅɂɁ, ɊȿɇɌȽȿɇɈɎȺɁɈȼɕɃ ɆȿɌɈȾ, ȾɂɎɊȺɄɌɈ-

ȽɊȺɆɆȺ, ɌȿɊɆɈȽɊȺɆɆȺ. 

 Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɐɟɥɶ  - ɪɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɧɟɮɬɟɫɨɞɟɪ-

ɠɚɳɢɯ  ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɨɤɪɚɳɟɧɢɟ ɢɯ ɨɛɴɟɦɚ ɢ ɭɬɢɥɢɡɚɰɢɸ. 

ȼ  ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬ-

ɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ,  ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɚɹ  ɬɟɯɧɨɥɨɝɢɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ, ɚ ɬɚɤ ɠɟ ɞɚɧɧɵɟ ɩɨ 

ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ, ɫɨɫɬɚɜɚ ɢ ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ ɞɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ  

ɨɬɪɚɛɨɬɚɧɧɵɦ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ. ɉɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬ-

ɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚɧɚɥɢɡ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ  ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɨɛɨɫɧɨɜɚɧɚ ɢ ɩɨɞɬɜɟɪɠɞɟɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɭɥɭɱɲɟɧɢɹ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ ɩɪɢ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ ɝɢɞɪɨɨɤɢɫɧɨɝɨ ɨɫɚɞɤɚ ɩɪɢ ɨɱɢɫɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ ɩɨɡ-

ɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ  ɨɬɯɨɞɨɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ  ɫɬɨɱɧɵɯ 

ɜɨɞ ɜ 6 ɪɚɡ ɢ ɩɨɥɭɱɢɬɶ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ NaȺlO
2
 ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱ-

ɧɵɯ ɜɨɞ. 
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ȺɇɇɈɌȺɐɂə 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ  

ɧɚ ɬɟɦɭ: Ʌɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɪɚɞɢɨ-

ɚɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 146 ɫɬɪɚɧɢɰ, ɜɤɥɸɱɚɟɬ 19 ɬɚɛɥɢɰ, 13 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

64 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ  ɩɪɨɰɟɫɫɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɧɟɮɬɟɫɨ-

ɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ   

ɐɟɥɶ - ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ  ɪɚɡɪɚɛɨɬɚɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ 

ɨɫɚɞɤɨɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ  ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɨɤɪɚɳɟɧɢɟ ɢɯ ɨɛɴ-

ɟɦɚ ɢ ɭɬɢɥɢɡɚɰɢɸ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɱɟɬɵɪɟ ɝɥɚɜɵ ɢ ɢɬɨɝɨɜɨɟ 

ɡɚɤɥɸɱɟɧɢɟ ɨ ɪɚɛɨɬɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɢɡɜɟɫɬɧɵɯ ɦɟ-

ɬɨɞɨɜ ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ,  ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɚɹ  ɬɟɯɧɨɥɨɝɢɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ, ɚ ɬɚɤ ɠɟ ɞɚɧɧɵɟ ɩɨ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ, ɫɨɫɬɚɜɚ ɢ 

ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ ɞɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ  ɨɬɪɚɛɨɬɚɧɧɵɦ ɳɟɥɨɱɧɵɦ ɪɚɫ-

ɬɜɨɪɨɦ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚ-

ɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɚɧɚɥɢɡ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ  ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɢ-

ɪɨɞɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɦɚɥɨɨɬɯɨɞɧɵɯ ɢ ɛɟɡɨɬɯɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. ɉɪɢ ɨɱɢɫɬɤɟ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟ-

ɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ ɨɛ-

ɪɚɛɨɬɤɚ ɨɫɚɞɤɨɜ. 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚ-

ɰɢɢ, ɜɨɩɪɨɫɚɦ ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɩɨɫɜɹɳɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚ-

ɛɨɬɵ. Ɉɞɧɚɤɨ ɜ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɦɟɪɟ ɨɫɜɟɳɟɧɵ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɝɢɞɪɨɨɤɢɫɧɵɯ 

ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼɫɟ ɷɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨ-

ɝɢɣ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɝɢɞɪɨɨɤɢɫɧɵɯ ɨɫɚɞɤɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɰɟɧɧɵɯ ɨɬɯɨɞɨɜ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɢ. Ɋɚɡɪɚɛɨɬɤɚ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ 

ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ  ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɡɤɨɟ ɫɨɤɪɚɳɟɧɢɟ ɢɯ ɨɛɴɟɦɚ 

ɢ ɭɬɢɥɢɡɚɰɢɸ. 

ɋɭɳɟɫɬɜɨ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɥɨɫɶ ɜ ɢɡɭɱɟɧɢɢ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɩɨɢɫɤɟ ɩɭɬɟɣ ɢɧɬɟɧɫɢɮɢ-

ɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ  ɨɬɯɨɞɨɜ, ɨɬɪɚɛɨɬɚɧɧɵɦ ɳɟɥɨɱɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɚɥɨɨɬɯɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɉɪɨɝɪɚɦɦɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɫɬɚɜɥɟɧ-

ɧɵɯ ɰɟɥɟɣ, ɜɤɥɸɱɚɥɚ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

- ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨ ɞɚɧɧɵɦ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɥɢɬɟɪɚɬɭɪɵ; 

- ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɢ ɫɨɫɬɚɜɚ ɨɫɚɞɤɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ, ɨɬɪɚ-

ɛɨɬɚɧɧɵɦ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ,  ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɨɜɬɨɪɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɚɞɤɚ ɞɥɹ ɨɱɢɫɬɤɢ Ɇɗɋ; 

- ɨɰɟɧɤɚ ɪɢɫɤɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ ɧɚ ɨɤɪɭɠɚɸ-

ɳɭɸ ɫɪɟɞɭ; 
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- ɨɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɚɧɚɥɢɡ ɫɭɳɟ-

ɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɨ ɞɚɧɧɵɦ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɡɚɪɭɛɟɠɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɢɡɭɱɟɧɢɟ ɫɨɫɬɚɜɚ ɢ 

ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ, ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɫɚɞɤɚ ɞɥɹ ɨɱɢɫɬɤɢ 

ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 

ɭɬɨɱɧɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɨɜ.   

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɩɪɢɦɟɧɹɥ-

ɫɹ ɤɨɦɩɥɟɤɫ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ, ɞɢɮ-

ɮɟɪɟɧɰɢɚɥɶɧɨ-ɬɟɪɦɢɱɟɫɤɢɣ ɢ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡɵ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɦɚɬɟɦɚ-

ɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ  ɜɨɡɦɨɠɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɨ-

ɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɛɨɬɵ ɪɟɚɥɢɡɨɜɚɧɨ:  ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ ɝɢɞɪɨɨɤɢɫɧɨɝɨ ɨɫɚɞɤɚ ɩɪɢ ɨɱɢɫɬɤɟ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

(Ɇɗɋ).  
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1 Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 

ɦɟɬɨɞɚɦ ɨɱɢɫɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  

 

1.1 Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 

ɜɨɞ ɢ ɫɩɨɫɨɛɵ ɢɯ ɭɬɢɥɢɡɚɰɢɢ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɂɚɤɨɧɨɦ ɊɎ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, 

ɝɞɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɟɧɨ ɧɚ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟ-

ɫɭɪɫɨɜ ɢ ɫɨɯɪɚɧɟɧɢɟ ɱɢɫɬɨɬɵ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɚɤɬɭɚɥɶɧɵɦ ɹɜ-

ɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɭɬɢɥɢɡɚɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ. Ɋɟɲɟɧɢɟ ɜɨ-

ɩɪɨɫɚ  ɬɪɟɛɭɟɬ ɢɡɭɱɟɧɢɹ ɢɯ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ, ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨ-

ɫɬɢ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɜɨɣɫɬɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡ-

ɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ ɪɟɡɤɨɟ ɫɨɤɪɚɳɟɧɢɟ ɢɯ 

ɨɛɴɟɦɚ ɢ ɭɬɢɥɢɡɚɰɢɹ. Ɉɫɚɞɤɢ ɫɬɨɱɧɵɯ ɜɨɞ – ɫɥɨɠɧɚɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɚɹ ɫɢɫɬɟ-

ɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɨɪɝɚɧɢɱɟɫɤɨɣ ɢ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɟɣ. ȼ ɨɫɚɞɤɚɯ ɝɨɪɨɞɫɤɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɚ-

ɬɨɝɟɧɧɵɯ, ɬɨɤɫɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɫɨɛɟɧɧɨ ɢɨɧɨɜ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɜ ɤɨɧɰɟɧ-

ɬɪɚɰɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɸɳɢɯ ɉȾɄ ɦɟɬɚɥɥɨɜ ɜ ɩɨɱɜɟ. Ɉɛɴɟɦ ɜɥɚɠɧɵɯ 

ɨɫɚɞɤɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɫɨɫɬɚɜɥɹɟɬ 

ɨɬ 0,5 ɞɨ 1,0% ɨɬ ɨɛɴɟɦɚ ɫɬɨɱɧɨɣ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 

ɨɱɢɫɬɤɢ. Ʉɚɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɧɨɪɦɵ ɜɨɞɨɨɬɜɟ-

ɞɟɧɢɹ, ɪɚɡɜɢɬɢɹ ɢ ɯɚɪɚɤɬɟɪɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɥɨɤɚɥɶ-

ɧɵɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɬ ɫɨɫɬɚɜɚ ɝɨɪɨɞɫɤɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭ-

ɠɟɧɢɣ. Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɟɬ, ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ 

ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɢɯ ɫɨɫɬɚɜ, ɤɨɥɢɱɟɫɬɜɨ, ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟ-

ɚɝɟɧɬɨɜ, ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
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 ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ  ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭ-

ɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɭɩɥɨɬɧɟɧɢɟ (ɫɝɭɳɟɧɢɟ), ɫɬɚɛɢɥɢɡɚɰɢɸ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 

ɨɫɚɞɤɨɜ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ, ɨɛɟɡɜɨɠɢɜɚɧɢɟ, ɭɬɢɥɢɡɚɰɢɸ ɰɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɥɢɤɜɢɞɚɰɢɸ. Ɉɫɚɞɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɭɞɧɨɪɚɡɞɟɥɢɦɵɟ ɫɭɫɩɟɧɡɢɢ. ɐɟɥɶ ɤɨɧɞɢɰɢɨ-

ɧɢɪɨɜɚɧɢɹ − ɭɥɭɱɲɟɧɢɟ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɢɯ 

ɫɬɪɭɤɬɭɪɵ ɢ ɮɨɪɦ ɫɜɹɡɟɣ ɜɨɞɵ. Ɉɬ ɭɫɥɨɜɢɣ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɟɡɜɨɠɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ, ɱɢɫɬɨɬɚ ɨɬɞɟɥɹɟɦɨɣ ɜɨɞɵ ɢ ɜɥɚɠ-

ɧɨɫɬɶ ɨɛɟɡɜɨɠɟɧɧɵɯ ɨɫɚɞɤɨɜ. Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟ-

ɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɪɚɡɥɢɱɧɵɦɢ ɩɨ ɫɜɨɟɦɭ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 

ɧɚ ɫɬɪɭɤɬɭɪɭ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɫɚɞɤɚ. ȼ ɫɬɚɬɶɟ ɏɚɥɬɭɪɢɧɨɣ Ɍ.ɂ.  [1] ɩɪɟɞɫɬɚɜ-

ɥɟɧɨ ɞɟɣɫɬɜɢɟ ɤɚɬɢɨɧɧɨɝɨ ɮɥɨɤɭɥɹɧɬɚ ȼɉɄ-402 ɩɪɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɢ  ɧɚ ɢɡ-

ɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ  ɜɨɡɦɨɠɧɨɫɬɢ  ɢɯ ɭɬɢɥɢɡɚɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɨɤ ɩɪɢ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ. ȼ ɫɬɚɬɶɟ «ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɫɚɞɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ Ɇɗɋ» ɏɚɥɬɭɪɢɧɨɣ Ɍ.ɂ. [2] ɛɵɥɢ ɩɨ-

ɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɢɡɭɱɟɧɢɸ ɤɨɧɞɢɰɢɨɧɢ-

ɪɨɜɚɧɢɹ ɫɨɜɦɟɫɬɧɨɝɨ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɯ ɫɬɨɤɨɜ, 

ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɵɦ ɛɭɪɵɦ ɭɝɥɟɦ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɢɡ ɧɢɯ ɩɨɥɭɱɢɥɢ ɪɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ, ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ, ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɢ 

ɨɬɬɚɢɜɚɧɢɟ [3]. 

ɉɪɨɰɟɫɫ ɭɤɪɭɩɧɟɧɢɹ ɢ ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɯɥɨɩɶɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɢ ɤɨɥɥɨɢɞ-

ɧɵɯ ɱɚɫɬɢɰ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɩɪɢ ɜɜɟɞɟɧɢɢ ɜ ɨɫɚɞɤɢ ɤɨɚɝɭɥɹɧɬɨɜ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜ-

ɧɵɦ ɩɪɢɟɦɨɦ ɩɨɞɝɨɬɨɜɤɢ ɨɫɚɞɤɨɜ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɧɚ ɜɚɤɭɭɦ-

ɮɢɥɶɬɪɚɯ ɢ ɮɢɥɶɬɪɚɯ-ɩɪɟɫɫɚɯ. ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ 

ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɟɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɪɨɛɥɟɦ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɦɟɧɢɬɶ ɮɢɥɶɬɪ - ɩɪɟɫɫɵ ɧɚ ɰɢɧɬɪɢɮɭɝɭ [4]. ȼ ɪɚ-

ɛɨɬɟ [5] ɢɫɫɥɟɞɨɜɚɧ ɩɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɯɪɨɦɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɝɚɥɶɜɚɧɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɝɚɥɶɜɚɧɨɩɚɪɵ ɭɝɥɟɪɨɞ - ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɪɛɟɧɬ. ɉɪɢɦɟɧɟɧɢɟ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬ-
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ɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ, ɤɚɤ 

ɩɨ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ, ɬɚɤ ɢ ɩɨ ɨɛɴɟɦɭ. ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɨɫɚɞɤɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɲɧɟɤɨɜɵɣ ɞɟɝɢɞɪɚɬɨɪ [6]. 

ɋɬɚɛɢɥɢɡɚɰɢɸ ɨɫɚɞɤɨɜ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɯ ɡɚɝɧɢɜɚɧɢɹ, ɦɟ-

ɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɧɟɧɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɨɩɪɨɜɨɠɞɚɸɢɣɫɹ 

ɩɨɞɚɜɥɟɧɢɟɦ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɝɧɢɥɨɫɬɧɵɯ ɛɚɤɬɟɪɢɣ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɧɟɨɛɯɨɞɢɦɚ ɫɬɚɛɢɥɢɡɚɰɢɹ ɨɫɚɞɤɨɜ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɜɥɨɠɟɧɢɹɦɢ, 

ɢɫɩɨɥɶɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ (ɪɟɚɝɟɧɬɧɵɟ) ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ [7]. Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨ-

ɫɬɚɬɤɚɦɢ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɚɝɟɧ-

ɬɨɜ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɨɥɟɫɨɞɟɪɠɚɧɢɹ ɨɬɞɟɥɹɟɦɨɣ ɜɨɞɵ. Ȼɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɞɥɹ ɨɛ-

ɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɨɜ [8].  

Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɜ ɞɨɩɨɥɧɟɧɢɢ ɤ ɤɨɚɝɭɥɹɧɬɭ 

ɢɫɩɨɥɶɡɭɸɬ ɧɟɤɨɬɨɪɵɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɩɪɨɰɟɫ-

ɫɭ ɤɨɚɝɭɥɹɰɢɢ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɯɥɨɩɶɟɜ [9]. ȼ ɫɬɚɬɶɟ [10] ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧ-

ɬɵ ɪɟɚɝɟɧɬɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɫɬɚɞɢɟɣ ɨɛɪɚɛɨɬɤɢ 

ɨɫɚɞɤɨɜ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɤɚɧɚɥɢɡɚɰɢɢ. ɂɡɜɟɫɬɧɵ ɜɚɪɢɚɧɬɵ ɫɬɚɛɢɥɢɡɚɰɢɢ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɦɢɤɪɨ-

ɨɪɝɚɧɢɡɦɵ (ɧɚɝɪɟɜɚɧɢɟ, ɨɛɪɚɛɨɬɤɚ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ ɛɚɤ-

ɬɟɪɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɪɇ ɢ ɜɥɚɠɧɨɫɬɢ) ɫ ɰɟɥɶɸ ɩɨ-

ɞɚɜɥɟɧɢɹ ɢɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɪɟɚ-

ɝɟɧɬɧɚɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɬɪɟɛɭɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɚ ɜ ɬɟɱɟɧɢɟ ɧɟɛɨɥɶɲɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. ɉɪɢ ɪɟɚɝɟɧɬɧɨɣ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬ-

ɯɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɦɢɤɪɨɛɨɫɬɚɬɢɱɟ-

ɫɤɢɦ ɢ ɦɢɤɪɨɛɨɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ,  ɩɪɢ ɷɬɨɦ ɧɟ ɢɡɦɟɧɹɸɳɢɯ ɫɨɫɬɚɜ ɨɫɚɞɤɨɜ. ȼ 

ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɠɢɞɤɢɟ ɨɬɯɨɞɵ ɢ 

ɫɬɨɱɧɵɟ ɜɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɢɦɟɧɟɧɢɢ ɤɚɪɛɲɢɞɨɮɨɪ-

ɦɚɥɶɞɟɝɢɞɧɶɤ ɫɦɨɥ (ɄɎɋ), ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɮɨɪɦɚɥɶɞɟɝɢɞɚ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɝɟɧɬɚ ɦɚɬɟɪɢɚɥ, ɤɨɬɨɪɵɣ ɩɨ-

ɥɭɱɚɟɬɫɹ ɢɡ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɨɥɢɦɟɪɨɜ ɤɚɬɢɨɧɧɨɝɨ ɬɢɩɚ. Ⱦɥɹ ɨɛɟɡɜɨɠɢɜɚ-
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ɧɢɹ ɨɫɚɞɤɚ ɷɬɢɦ ɤɨɚɝɭɥɹɧɬɨɦ ɬɪɟɛɭɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɟɝɨ ɞɨɡɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɪɚɡɦɟɪɵ ɪɟɚɝɟɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ [11]. ȼ ɫɬɚɬɶɟ «Ɇɚɝɧɢɬɧɨɟ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ» [12]  ɩɨɤɚ-

ɡɚɧɚ ɧɚɫɭɳɧɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ ɢ ɛɨɥɟɟ ɷɮɮɟɤ-

ɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɝɢɞɪɨɤɫɢɞɧɵɯ ɨɫɚɞɤɨɜ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɬɚɧ-

ɰɢɣ. ɉɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɦɟɬɨɞ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɬɚɤɢɯ ɨɫɚɞɤɨɜ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɢ-

ɞɚɧɢɢ ɨɫɚɞɤɚɦ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ ɤ ɦɚɝɧɢɬɧɨɦɭ ɩɨɥɸ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɨɛɟɡɜɨɠɢ-

ɜɚɧɢɢ ɢɯ ɜ ɩɪɨɰɟɫɫɟ ɧɟɩɪɟɪɵɜɧɨɣ ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ ɨɫɚɞɤɚ ɨɬ ɫɨɞɟɪɠɚɳɟɣɫɹ 

ɜ ɧёɦ ɜɨɞɵ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɷɬɨɣ ɬɟɯ-

ɧɨɥɨɝɢɢ ɧɚ ɨɞɧɨɣ ɢɡ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɬɚɧɰɢɣ ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ. ɂɫɩɵɬɚɧɢɹ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɦɚɝɧɢɬɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɝɢɞɪɨɤɫɢɞɵɯ ɨɫɚɞɤɨɜ ɜɨ-

ɞɨɩɨɞɝɨɬɨɜɤɢ ɦɨɠɟɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɰɟɧɬɪɢɮɭ-

ɝɢɪɨɜɚɧɢɹ ɢ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɨɩɟɪɟɠɚɹ ɢɯ ɤɚɤ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, 

ɬɚɤ ɢ ɩɨ ɜɟɥɢɱɢɧɟ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. ȼ ɫɬɚɬɶɟ [13] ɩɪɢɜɟ-

ɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɤɨɦɩɨɫɬɢ-

ɪɨɜɚɧɢɹ ɨɫɚɞɤɨɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɞɚɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚ-

ɰɢɢ ɩɨ ɪɟɠɢɦɚɦ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɜ ɝɟɨɤɨɧɬɟɣɧɟɪɚɯ ɫ ɰɟɥɶɸ ɭɬɢɥɢɡɚɰɢɢ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɪɟɤɭɥɶɬɢɜɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɜɨɞɨɨɬɞɚɱɢ ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ 

ɢɯ ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ [14].  

Ɉɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɦɨɠɧɨ ɫɠɢɝɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢ ɜ ɫɦɟɫɢ ɫ ɦɭɫɨɪɨɦ 

ɢɥɢ ɭɬɢɥɢɡɢɪɨɜɚɬɶ. ɋɠɢɝɚɧɢɟ - ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɫɚɞɤɨɜ 

ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ ɧɟɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ ɢ ɜɵɞɟɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɜ ɜɢɞɟ ɪɚɫɩɥɚɜɚ ɢɥɢ ɫɭɯɨɝɨ ɩɨɪɨɲɤɚ (ɡɨɥɵ) [15]. 

 ɋ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɠɢɝɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɨɞ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɥɟɞɧɢɯ ɜ ɤɚɱɟɫɬɜɟ 

ɬɨɩɥɢɜɚ ɢ ɭɬɢɥɢɡɚɰɢɟɣ ɜɵɞɟɥɢɜɲɟɣɫɹ ɬɟɩɥɨɬɵ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ ɨɛɪɚɡɨɜɚɜ-

ɲɟɣɫɹ ɡɨɥɵ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ. Ɍɟɩɥɨɬɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɠɢɝɚɧɢɹ, ɚ ɡɨɥɚ – ɤɚɤ 

ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ [16]. 
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Ʌɢɤɜɢɞɚɰɢɹ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɬɢɥɢ-

ɡɚɰɢɹ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɣ ɢɥɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɪɟɧɬɚɛɟɥɶɧɨɣ. ȼɵɛɨɪ ɦɟ-

ɬɨɞɚ ɥɢɤɜɢɞɚɰɢɢ ɨɫɚɞɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɫɨɫɬɚɜɨɦ, ɚ ɬɚɤɠɟ ɪɚɡɦɟɳɟɧɢɟɦ ɢ 

ɩɥɚɧɢɪɨɜɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ [17]. ȼ ɫɬɚɬɶɟ [18] ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟ-

ɡɭɥɶɬɚɬɵ ɪɚɡɪɚɛɨɬɤɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɝɨ ɦɟɬɨɞɚ ɭɬɢɥɢɡɚɰɢɢ ɜɵɫɨɤɨɬɨɤ-

ɫɢɱɧɨɝɨ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ (Ɉɋȼ) ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 

ɭɫɥɨɜɢɟɦ ɩɨɥɭɱɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɜɨɫɬɪɟɛɨɜɚɧɧɨɝɨ ɧɚ ɪɵɧɤɟ ɬɨɜɚɪɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ɇɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ Ɉɋȼ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɧɟɞɨɫɬɚɬɨɱɧɨ ɦɢ-

ɧɢɦɢɡɢɪɭɸɬ ɭɳɟɪɛ, ɤɨɬɨɪɵɣ ɧɚɧɨɫɢɬ ɨɛɴɟɤɬɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɚɦ ɨɫɚɞɨɤ 

ɢɥɢ ɩɪɨɞɭɤɬɵ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ/ɭɬɢɥɢɡɚɰɢɢ, ɥɢɛɨ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɡɚɬɪɚɬɧɵɦɢ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɵɦɢ. ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɜɬɨɪɚɦɢ 

ɩɪɟɞɥɨɠɟɧ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ ɫɩɨɫɨɛ ɬɟɪɦɢɱɟɫɤɨɣ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ ɩɭ-

ɬɟɦ ɩɢɪɨɥɢɡɚ, ɜɤɥɸɱɚɸɳɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɨɫɚɞɤɚ ɤɚɥɶɰɢɣɫɨɞɟɪ-

ɠɚɳɢɦɢ ɪɟɚɝɟɧɬɚɦɢ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɬɜɟɪɞɵɯ ɦɟɬɚɥɥɨɜ, ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɢ 

ɫɭɲɤɭ. ɉɪɨɞɭɤɬ ɩɢɪɨɥɢɡɚ - ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɚɹ ɤɨɦɩɨɡɢɰɢɹ - ɢɦɟɟɬ ɩɨɪɢɫɬɭɸ 

ɫɬɪɭɤɬɭɪɭ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ 

ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɥɨɳɚɞɤɚɯ ɫ ɬɜɟɪɞɵɦ ɢ ɝɪɭɧɬɨɜɵɦ ɩɨɤɪɵɬɢɟɦ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɟɞ-

ɩɪɢɹɬɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ 

ɨɫɧɨɜɧɨɦ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɟɲɟɧɢɟ ɱɚɫɬɧɵɯ ɡɚɞɚɱ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢ-

ɦɨ ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢ ɟɝɨ ɭɬɢɥɢɡɚɰɢɢ. 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɪɨɞɭɤɰɢɢ ɫɜɹɡɚɧɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

[19]. ɉɪɨɛɥɟɦɚ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɜ ɦɟɬɚɥɥɭɪɝɢɢ ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ ɤɨɦɩɥɟɤɫɧɨ, 

ɬɚɤ ɤɚɤ ɜ ɨɬɯɨɞɚɯ ɢɦɟɸɬɫɹ ɰɟɧɧɵɟ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ, ɢɡɜɥɟɱɟɧɢɟ ɤɨɬɨɪɵɯ ɦɧɨ-

ɝɨɤɪɚɬɧɨ ɨɤɭɩɚɟɬ ɩɟɪɟɪɚɛɨɬɤɭ.  
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1.2  Ɉɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɤɨɚɝɭɥɹɧɬɚɦɢ 

 

ȼ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɤɨɚɝɭɥɹɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɯɥɨɪɧɨɟ 

ɠɟɥɟɡɨ, ɫɟɪɧɨɤɢɫɥɨɟ ɨɤɢɫɧɨɟ ɠɟɥɟɡɨ, ɯɥɨɪɢɪɨɜɚɧɧɵɣ ɠɟɥɟɡɧɵɣ ɤɭɩɨɪɨɫ, ɯɥɨɪ-

ɝɢɞɪɚɬ ɚɥɸɦɢɧɢɹ ɢ ɞɪɭɝɢɟ ɪɟɚɝɟɧɬɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɢɡɜɟɫɬɶɸ. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɜɨ-

ɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ 

ɫɟɪɧɨɤɢɫɥɨɟ ɡɚɤɢɫɧɨɟ ɠɟɥɟɡɨ, ɪɚɡɛɚɜɥɟɧɧɭɸ ɚɡɨɬɧɭɸ ɤɢɫɥɨɬɭ [20]. Ɍɚɤɠɟ ɜ ɨɫɚ-

ɞɨɤ ɩɟɪɟɞ ɨɛɟɡɜɨɠɢɜɚɧɢɟɦ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɜɟɪɦɢɤɭɥɢɬ, ɨɛɥɚɞɚɸɳɢɣ ɛɨɥɶɲɨɣ 

ɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. Ɂɚɬɟɦ ɫɦɟɫɶ ɨɛɟɡɜɨɠɢɜɚɸɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɋɚ(Ɉɇ)2 

ɢ FeCl3. ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɨɫɚɞɤɟ ɩɨɫɥɟ ɬɚɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 

50% [21]. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɚɝɭɥɹɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɡɚɪɹɞɚ ɱɚɫɬɢɰ ɨɫɚɞ-

ɤɚ, ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɪɟɚɝɟɧɬɚ, ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɤɰɢɹɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɩɪɢ ɜɜɟ-

ɞɟɧɢɢ ɪɟɚɝɟɧɬɨɜ, ɡɧɚɱɟɧɢɟɦ ɪɇ ɫɪɟɞɵ, ɫɬɟɩɟɧɶɸ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɤɨɧ-

ɬɚɤɬɚ ɫ ɨɫɚɞɤɨɦ, ɚɝɪɟɝɚɬɢɜɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɛɪɚɡɭɸɳɢɯɫɹ ɯɥɨɩɶɟɜ, ɫɬɟɩɟɧɶɸ 

ɢɯ ɫɠɢɦɚɟɦɨɫɬɢ [22]. Ɉɩɬɢɦɢɡɚɰɢɹ ɜɵɛɨɪɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɚɝɭɥɹɧɬɨɜ ɢ ɮɥɨ-

ɤɭɥɹɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɫɜɨɣɫɬɜ ɢ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ 

ɞɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ [23]. ȼ ɫɜɹɡɢ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɦɟɯɚɧɢɡɦɚ ɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɨɜ ɢ 

ɡɚɜɢɫɢɦɨɫɬɶɸ ɟɝɨ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, ɞɨɡɭ ɤɨɚɝɭɥɹɧɬɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɩɪɟɞɟ-

ɥɹɬɶ ɤɨɫɜɟɧɧɨ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɛɳɚɸɳɟɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜɨɞɨɨɬɞɚɱɢ ɨɫɚɞ-

ɤɨɜ - ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ ɮɢɥɶɬɪɚɰɢɢ [24].  Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ 

ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɤɢɫɢ, ɝɢɞɪɨɨɤɢɫɢ, ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ, ɞɨɦɟɧɧɵɣ ɲɥɚɤ, ɦɨɝɭɬ 

ɬɚɤɠɟ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɰɟɦɟɧɬ ɢ ɫɭɥɶɮɚɚɥɸɦɢɧɚɬ ɤɚɥɶɰɢɹ, ɜɟɫɨɜɨɟ ɫɨɨɬɧɨ-

ɲɟɧɢɟ ɚɥɸɦɢɧɚɬɚ ɢ ɝɢɩɫɚ 10; 24 [25]. ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɤɨɚɝɭ-

ɥɹɰɢɹ ɨɫɚɞɤɨɜ ɯɥɨɪɧɵɦ ɠɟɥɟɡɨɦ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɢɡɜɟɫɬɶɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɧɢ-

ɠɚɬɶ ɜɥɚɠɧɨɫɬɶ ɤɟɤɚ. ɋɨɜɦɟɫɬɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɢɡɜɟɫɬɢ ɢ ɠɟɥɟɡɧɨɝɨ ɤɭɩɨɪɨɫɚ 

ɬɚɤɠɟ ɫɥɭɠɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ ɩɟɪɟɞ ɨɛɟɡɜɨɠɢɜɚ-

ɧɢɟɦ [26]. ɂɡɜɟɫɬɶ ɧɟɣɬɪɚɥɢɡɭɟɬ ɤɢɫɥɨɬɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɤɨɚɝɭ-

ɥɹɧɬɨɜ, ɜɫɬɭɩɚɟɬ ɜ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɫ ɤɢɫɥɨɬɚɦɢ ɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚ-

ɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɨɫɚɞɤɚɯ ɩɪɢ ɷɬɨɦ ɫɨɤɪɚɳɚɟɬɫɹ ɪɚɫɯɨɞ ɨɫɧɨɜɧɨɝɨ ɪɟɚɝɟɧɬɚ ɢ 
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ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɡɚɝɧɢɜɚɧɢɟ ɨɫɚɞɤɚ [27]. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɢɡɜɟɫɬɶ ɢɝɪɚɟɬ ɪɨɥɶ 

ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢɡɦɟɧɹɸɳɟɝɨ ɢ ɩɨɜɵɲɚɸɳɟɝɨ ɠɟɫɬɤɨɫɬɶ ɫɬɪɭɤɬɭɪɵ 

ɨɫɚɞɤɚ [28].  

Ⱦɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ, ɢɫɩɨɥɶɡɭɸɬ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɣ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬ 

ɜ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ. Ʉɨɚɝɭɥɢɪɨɜɚɧɧɵɣ ɨɫɚɞɨɤ ɫɬɨɱɧɵɯ ɜɨɞ ɡɚɝɪɭɠɚɸɬ ɜ ɩɥɚ-

ɫɬɢɧɱɚɬɵɣ ɮɢɥɶɬɪ ɫ ɧɚɱɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ ɡɚɝɪɭɠɚɟɦɨɦɭ ɦɚɬɟɪɢɚ-

ɥɭ ɧɟ ɦɟɧɟɟ 0,3 ɦ3 ɨɫɚɞɤɚ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɱɚɫ. ȼ 

ɩɥɚɫɬɢɧɱɚɬɨɦ ɮɢɥɶɬɪɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɮɢɥɶɬɪɚɰɢɟɣ ɨɬ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɤɨɚɝɭ-

ɥɢɪɨɜɚɧɧɨɝɨ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬɞɟɥɹɸɬ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɢ ɩɨɫɥɟ 

ɷɬɨɝɨ ɱɚɫɬɢɱɧɨ ɨɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɫɬɨɱɧɵɯ ɜɨɞ ɩɨɞɜɟɪɝɚɸɬ ɧɚɩɨɪɧɨɣ ɮɢɥɶ-

ɬɪɚɰɢɢ. ɉɥɚɫɬɢɧɱɚɬɵɣ ɮɢɥɶɬɪ ɢɦɟɟɬ ɫɩɭɫɤɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɮɢɥɶɬɪɚɬɚ, ɩɨɡɜɨɥɹ-

ɸɳɭɸ ɫɥɢɜɚɬɶ ɮɢɥɶɬɪɚɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨɬɨɤɚ 1,0 ɦ/ɫ. ɂɡɨɛɪɟɬɟɧɢɟ 

ɩɨɡɜɨɥɹɟɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɩɥɚɫɬɢɧɱɚɬɵɟ ɮɢɥɶɬɪɵ, ɩɨɜɵɫɢɜ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɡɚɝɪɭɡɤɢ [29].  

ȼ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɚɝɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɥɢ ɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɳɟɥɨɤɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. Ⱦɨɫɬɢɝɚɟɦɵɣ ɪɟ-

ɡɭɥɶɬɚɬ: ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ ɮɬɨɪɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɪɚɫɬɜɨ-

ɪɨɜ ɝɚɡɨɨɱɢɫɬɤɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ [30]. 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɸɬ  ɤɨɦɩɥɟɤɫɧɵɣ ɤɨɚɝɭɥɹɧɬ, ɜ 

ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ ɢɡɜɟɫɬɶ, ɤɚɥɶɰɢɧɢɪɨɜɚɧɧɚɹ ɫɨɞɚ ɢ ɚɥɸɦɢɧɚɬ ɧɚɬɪɢɹ ɜ ɫɨ-

ɨɬɧɨɲɟɧɢɢ 1 : 1 : (0,05 - 0,5), ɩɨɫɥɟɞɭɳɟɟ ɞɜɭɯɫɬɚɞɢɣɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ ɱɟɪɟɡ 

ɡɟɪɧɢɫɬɭɸ ɡɚɝɪɭɡɤɭ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɚɥɸɦɢɧɚɬɚ ɧɚɬɪɢɹ ɢɫɩɨɥɶɡɭɸɬ ɨɬɯɨ-

ɞɵ ɜɢɬɚɦɢɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɤɚɭɫɬɢɱɟɫɤɢɦ ɦɨɞɭɥɟɦ 1,8 - 2,8 ɢ ɫɨɞɟɪɠɚɧɢɟɦ 

ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ 10 - 18%. Ɉɛɪɚɛɨɬɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɨɱɢɫɬ-

ɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɤɨɜ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ ɉȾɄ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɭɦɹɝ-

ɱɢɬɶ ɜɨɞɭ ɧɚ 59%, ɫɧɢɠɚɟɬ ɦɢɧɟɪɚɥɢɡɚɰɢɸ ɧɚ 62% ɢ ɩɨɜɵɲɚɟɬ ɧɟɮɬɟɟɦɤɨɫɬɶ 

ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɧɚ 10 - 15%  [31]. 

ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɪɟɚɝɟɧɬɨɜ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɢɡ-

ɜɟɫɬɶɸ ɩɨɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɪɚɤɬɢɤɟ ɩɨɞɝɨɬɨɜɤɢ ɨɫɚɞɤɨɜ ɤ ɦɟɯɚɧɢ-

ɱɟɫɤɨɦɭ ɨɛɟɡɜɨɠɢɜɚɧɢɸ. Ⱦɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɝɢɞɪɨɤɫɢɞɧɵɯ ɨɫɚɞɤɨɜ ɩɪɢɦɟɧɹɸɬ 
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ɪɚɫɬɜɨɪ ɫɦɟɫɢ ɛɟɧɬɨɧɢɬɨɜɨɣ ɝɥɢɧɵ ɢ ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 

ɜɥɚɠɧɨɫɬɶ, ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɩɥɨɳɚɞɶ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɨɫɚɞɤɨɜ 

[32]. Ʉ ɨɫɚɞɤɭ, ɫɨɞɟɪɠɚɳɟɦɭ ɝɢɞɪɨɨɤɢɫɢ, ɞɨɛɚɜɥɹɸɬ ɫɨɥɢ ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ ɢ 

ɫɩɟɤɚɸɬ ɫɦɟɫɶ, ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɚɸɬ ɤɥɢɧɤɟɪ [33]. ɋɧɢɠɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɨɫɚɞɤɨɜ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɉȺȼ,  ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɩɨɫɥɟ ɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɨɫɚɞɨɤ ɜɜɨɞɹɬ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɭɸ ɮɪɚɤɰɢɸ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɫ ɱɢɫɥɨɦ ɭɝɥɟɪɨɞɧɵɯ ɚɬɨɦɨɜ ɨɬ 5 ɞɨ 9 ɜ ɤɨɥɢɱɟ-

ɫɬɜɟ 28 - 55% ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɚ. ɉɪɨɰɟɫɫ ɜɟɞɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭ-

ɪɟ 40 - 700ɋ [34]. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

ɦɨɠɧɨ ɩɭɬɟɦ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ ɢ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ [35]. 

 

1.3 Ɉɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɮɥɨɤɭɥɹɧɬɚɦɢ 

 

ȼɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɮɥɨɤɭɥɹɧɬɵ ɨɛɵɱɧɨ ɞɟɥɹɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɚɤɬɢɜɧɚɹ 

ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ; ɜɟɳɟɫɬɜɚ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɵɪɶɹ; ɫɢɧɬɟɬɢɱɟ-

ɫɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɥɢɦɟɪɵ [36]. ȼɜɟɞɟɧɢɟ ɜ ɨɫɚɞɨɤ ɉȺȺ ɩɨɜɵɲɚɟɬ ɫɬɟɩɟɧɶ 

ɫɝɭɳɟɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɚɞɤɨɜ ɮɢɥɶɬɪɚɰɢɢ [37]. Ɉɧ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɡɚɜɨɞɨɜ, ɰɟɯɨɜ 

ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɡɚɜɨɞɨɜ, ɝɚɡɨɨɱɢɫɬɨɤ ɤɨɧɜɟɪ-

ɬɨɪɧɵɯ ɩɟɱɟɣ ɢ ɞɪ. ȼ ɨɛɥɚɫɬɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɮɥɨɤɭɥɹɧɬɨɜ ɧɚ ɨɫ-

ɧɨɜɟ ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɵ  ɫɨ ɫɦɟɠɧɵɦɢ ɢɥɢ 

ɱɚɫɬɢɱɧɨ ɫɦɟɠɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ, ɩɨɥɢɦɟɪɧɵɟ ɰɟɩɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɩɨɩɟɪɟɱɧɵɟ 

ɫɜɹɡɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨ-

ɫɬɢ ɨɫɚɞɤɚ, ɬ.ɟ. ɩɨɜɵɲɟɧɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ. ɇɚɢɛɨɥɟɟ ɪɚɰɢɨ-

ɧɚɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɮɥɨɤɭɥɹɧɬɨɜ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɟ 

ɨɫɚɞɤɨɜ ɧɚ ɰɟɧɬɪɢɮɭɝɚɯ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɫɚɞɤɚ ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ ɫɨɫɬɚɜ-

ɥɹɟɬ 0,05 - 0,4% ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɡɛɵ-

ɬɨɱɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɩɟɪɟɞ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɨɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭ-

ɳɟɫɬɜɥɹɬɶ ɟɝɨ ɭɩɥɨɬɧɟɧɢɟ (ɫɝɭɳɟɧɢɟ) ɜ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ 

ɬɢɩɨɜ. ɋɨɞɟɪɠɚɧɢɟ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɢɥɚ ɜ ɦɟɬɚɧɬɟɧɤɢ ɞɨɥɠɧɨ 
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ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,5%. Ɉɫɧɨɜɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɭɩɥɨɬɧɟɧɢɹ (ɫɝɭɳɟɧɢɹ) ɨɫɚɞɤɨɜ ɹɜ-

ɥɹɸɬɫɹ: ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ, ɮɥɨɬɚɰɢɨɧɧɨɟ, ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ, ɮɢɥɶɬɪɨɜɚɧɢɟ ɢ 

ɪɚɡɥɢɱɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɷɬɢɯ ɦɟɬɨɞɨɜ [38]. 

ɂɡɜɟɫɬɧɨ [39] ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɚɝɭɥɹɧɬɨɜ ɢ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɮɥɨɤɭɥɹɧɬɨɜ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɨɫɚɞɤɚ ɧɚ ɮɢɥɶɬɪ-ɩɪɟɫɫ ɫ ɞɨɡɨɣ ɩɨ 

ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ: ɮɥɨɤɭɥɹɧɬɚ 0,001 - 0,5%;  ɤɨɚɝɭɥɹɧɬɚ (FeCl3, Fe2(SO4)3) 0,5-

10,0%... ɢ ɬ.ɞ. Ⱥɜɬɨɪɚɦɢ ɜ ɪɚɛɨɬɟ «ɋɠɢɝɚɧɢɟ ɨɫɚɞɤɨɜ ɝɨɪɨɞɫɤɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

(ɩɪɨɛɥɟɦɵ ɢ ɫɩɨɫɨɛɵ)» [40] ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɟɞɜɚɪɢ-

ɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɩɟɪɟɞ ɟɝɨ ɫɠɢɝɚɧɢɟɦ ɨɛɪɚɛɨɬɤɭ ɩɨɥɢɷɥɟɤɬɪɨɥɢ-

ɬɚɦɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɢɯ ɞɨɡɨɣ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ. Ɂɚ ɪɭɛɟɠɨɦ ɜɟɫɶɦɚ 

ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɤɚɬɢɨɧɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢ-

ɩɨɜ, ɧɚɩɪɢɦɟɪ, ɫɩɨɫɨɛ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢɥɚ ɢ ɨɫɚɞɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɮɥɨɤɭɥɹɧɬɚ. 

 ɋ ɰɟɥɶɸ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɪɚɛɨɬɤɚ 

ɮɥɨɤɭɥɹɧɬɨɦ ɢ ɫɨɜɦɟɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɮɥɨɤɭɥɹɧɬɨɦ ɢ ɩɪɢɫɚɞɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ 

(ɜɟɪɦɢɤɭɥɢɬɨɦ). ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɪɹɞɭ ɫ ɩɪɨɦɨɪɚɠɢɜɚɧɢɟɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɩɨ-

ɫɨɛɨɦ ɩɨɜɵɲɟɧɢɹ ɜɨɞɨɨɬɞɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 

ɮɥɨɤɭɥɹɧɬɚ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɚɤɪɢɥɚɦɢɞɚ ɫɨɜɦɟɫɬɧɨ ɫ ɜɟɪɦɢɤɭɥɢɬɨɦ [41]. 

Ɂɚ ɪɭɛɟɠɨɦ ɜɟɫɶɦɚ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɤɚɬɢɨɧɧɵɯ 

ɮɥɨɤɭɥɹɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɧɚɩɪɢɦɟɪ:  ɩɨɥɢɦɟɪɵ ɚɦɢɧɨɚɥɤɢɥɨɜɵɯ ɷɮɢɪɨɜ 

AK ɢ ɆȺɄ, ɜɢɧɢɥɩɢɪɢɞɢɧɨɜ, ɞɢɚɥɥɢɥɚɦɢɧɚ, ɞɢɚɥɥɢɥɞɢɦɟɬɢɥɚɦɦɨɧɢɣ ɯɥɨɪɢɞɚ (

ɧɚɩɪ., ɩɨɥɢɷɥɟɤɬɪɨɥɢɬ ȼɉɄ  402), ɩɪɨɞɭɤɬɵ ɚɥɤɢɥɢɪɨɜɚɧɢɹ ɩɨɥɢɞɢɦɟɬɢɥɚɦɢɧɨɷ

ɬɢɥ ɦɟɬɚɤɪɢɥɚɬɚ ɢ ɩɨɥɢɞɢɷɬɢɥɚɦɢɧɨɷɬɢɥɦɟɬɚɤɪɢɥɚɬɚ (ȼȺ 102), ɩɪɨɞɭɤɬɵ ɩɨɫɥɟɞ

ɨɜɚɬ. ɯɥɨɪɦɟɬɢɥɢɪɨɜɚɧɢɹ ɢ ɚɦɢɧɢɪɨɜɚɧɢɹ ɩɨɥɢɫɬɢɪɨɥɚ ɢɥɢ ɩɨɥɢɜɢɧɢɥɬɨɥɭɨɥɚ, 

ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ ɢ ɜɬɨɪɢɱɧɵɦ ɚɦɢɧɨɦ (ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ 

Ɇɚɧɧɢɯɚ) ɉȺȺ, ɫɨɞɟɪɠɚɳɢɣ ɜ ɦɚɤɪɨɦɨɥɟɤɭɥɟ ɞɨ 30 ɦɨɥ. % 

ɤɚɬɢɨɧɧɵɯ ɡɜɟɧɶɟɜ, ɜ ɤɨɬɨɪɵɯ ɩɨɦɢɦɨ ɚɦɢɧɨɝɪɭɩɩ ɢɦɟɸɬɫɹ ɚɦɢɞɧɵɟ, 

ɤɚɪɛɨɤɫɢɥɶɧɵɟ ɢ ɦɟɬɨɤɫɢɥɶɧɵɟ ɝɪɭɩɩɵ) [42]. 

http://www.xumuk.ru/encyklopedia/2/3528.html
http://www.xumuk.ru/encyklopedia/743.html
http://www.xumuk.ru/spravochnik/1969.html
http://www.xumuk.ru/encyklopedia/2/3602.html
http://www.xumuk.ru/bse/97.html
http://www.xumuk.ru/encyklopedia/2/5049.html
http://www.xumuk.ru/encyklopedia/2/3567.html
http://www.xumuk.ru/encyklopedia/2/4806.html
http://www.xumuk.ru/encyklopedia/213.html
http://www.xumuk.ru/encyklopedia/2405.html
http://www.xumuk.ru/bse/145.html
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ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɮɥɨɤɭɥɹɧɬɨɜ ɜ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚ-

ɬɪɭɞɧɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ, ɦɚɥɵɦ ɚɫɫɨɪɬɢɦɟɧɬɨɦ ɢ ɜɵɫɨɤɨɣ ɫɬɨ-

ɢɦɨɫɬɶɸ. 

 

1.4 ȼɵɜɨɞɵ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼɫɟɫɬɨɪɨɧɧɢɣ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ  ɢ ɩɚɬɟɧɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɡɜɨɥɢɥ ɫɞɟ-

ɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣ-

ɫɬɜɚɦɢ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɭɬɢɥɢɡɚɰɢɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ. ȼɵɛɨɪ 

ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɢ ɢɯ ɭɬɢɥɢɡɚɰɢɹ ɹɜɥɹ-

ɟɬɫɹ ɫɥɨɠɧɨɣ ɢɧɠɟɧɟɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ, ɩɪɚɜɢɥɶɧɨɟ 

ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬ ɜɵɩɨɥɧɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɭɱɟ-

ɬɨɦ ɪɟɝɢɨɧɚɥɶɧɵɯ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ. 
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2 ɂɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ 

 

2.1 ɂɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨ-

ɞɨɜ 

 

     ȼ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɛɪɚɡɭɸɬɫɹ ɧɟɮɬɟɫɨ-

ɞɟɪɠɚɳɢɟ  ɨɬɯɨɞɵ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ  

ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ.  

 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ɇɗɋ ɡɚɜɨɞɚ ɈɈɈ «ɄɪɚɆɁ»  

ɝ. Ʉɪɚɫɧɨɹɪɫɤ  ɫɨɫɬɚɜɥɹɟɬ  150ɦ3/ɫɭɬ. 

ɉɪɢɦɟɱɚɧɢɟ: ɩɭɧɤɬɢɪɨɦ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɨɤɚɡɚɧɵ ɩɪɟɞɥɚɝɚɟɦɵɟ 

ɬɟɯɧɨɥɨɝɢɢ. 

ɇɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 20·103 - 

50·103 ɩɨɫɬɭɩɚɸɬ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 1, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɭɫɪɟɞɧɟɧɢɟ ɫɬɨɤɨɜ ɤɚɤ ɩɨ 

ɤɨɧɰɟɧɬɪɚɰɢɢ, ɬɚɤ ɢ ɩɨ ɪɚɫɯɨɞɭ, ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ 14 ɩɨɞɚɸɬɫɹ ɜ ɧɟɮɬɟ-

ɥɨɜɭɲɤɭ 2. ɉɥɟɧɨɱɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫɨɛɢɪɚɸɬɫɹ ɩɨɜɨɪɨɬɧɨɣ ɳɟɥɟɜɨɣ ɬɪɭɛɨɣ 

ɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ 7. Ɂɚɦɚɫɥɟɧɧɵɟ ɨɬɯɨɞɵ ɢɡ ɩɪɢɹɦɤɚ ɧɟɮɬɟɥɨ-

ɜɭɲɤɢ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚ ɬɚɤɠɟ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ, ɨɬɤɭɞɚ ɨɬɤɚɱɢɜɚɸɬɫɹ 

ɩɟɫɤɨɜɵɦ ɧɚɫɨɫɨɦ 26 ɢ ɜɵɜɨɡɹɬɫɹ ɜ ɨɬɜɚɥ. Ʉɨɥɢɱɟɫɬɜɨ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨ-

ɞɨɜ ɜ ɫɭɬɤɢ 2 - 4 ɦ3. ɋɬɨɱɧɵɟ ɜɨɞɵ, ɩɨɫɥɟ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɷɦɭɥɶɝɢ-

ɪɨɜɚɧɧɵɟ ɢ ɪɚɫɬɜɨɪɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 200 - 1200 ɦɝ/ɞɦ3 ɢ 

ɪɚɫɯɨɞɨɦ 147 ɦ3/ɫɭɬ, ɩɨɫɬɭɩɚɸɬ ɜ  ɫɦɟɫɢɬɟɥɶ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɚɷɪɚɰɢɢ ɜɨɡ-

ɞɭɯɨɦ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɚɝɟɧɬɨɜ ɜɨ ɜɫɟɣ ɦɚɫɫɟ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨ-

ɞɵ, ɞɚɥɟɟ  ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ 4, ɝɞɟ ɩɪɨɢɫɯɨ-

ɞɢɬ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɬɞɟɥɟɧɢɟ ɨɫɚɞɤɚ [43]. 

Ɉɬɯɨɞɵ - ɨɫɚɞɨɤ, ɫ ɪɚɫɯɨɞɨɦ Q = 24 ɦ3/ɫɭɬ, ɫ ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɦɢ ɷɦɭɥɶɝɢ-

ɪɨɜɚɧɧɵɦɢ ɢ ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɜɡɜɟɲɟɧɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɫ 

ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 16 ɩɨɫɬɭɩɚɟɬ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 6, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 21 ɩɨɞɚɟɬɫɹ  

ɧɚ ɨɛɪɚɛɨɬɤɭ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ  ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ,  ɩɨɫɥɟ ɱɟɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ 

ɧɚ ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ ɡɚɜɨɞɚ. ɋɬɨɱɧɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟ ɨɬɫɬɨɣɧɢɤɚ 4 (Q=123 
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ɦ3/ɫɭɬ), ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 2-10 ɦɝ/ ɞɦ3, ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɩɨɫɬɭɩɚɟɬ 

ɧɚ ɮɢɥɶɬɪɵ 5. Ɉɱɢɳɟɧɧɵɟ ɫɬɨɤɢ ɫɨɛɢɪɚɸɬɫɹ ɜ Ɋɑȼ 10, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 17 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ. Ɉɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɜɨɞɟ ɩɪɨɲɟɞɲɟɣ ɮɢɥɶɬɪɚɰɢɸ ɫɨɫɬɚɜɥɹɟɬ 1-5 ɦɝ/ɥ. ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚ-

ɝɪɭɡɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɢɡ ɪɟɡɟɪɜɭɚɪɚ 11 ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 18. Ɂɚ-

ɝɪɹɡɧɟɧɧɚɹ ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ (Q = 10 ɦ3/ɫɭɬ. ɢ ɋɧɩ = 13 - 70 ɦɝ/ɞɦ3) ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɪɟɡɟɪɜɭɚɪ 12, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 19 ɩɨɞɚɟɬɫɹ ɜ ɝɨɥɨɜɭ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɱɢɫɬɤɚ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɚɝɟɧɬɧɵɦ ɦɟ-

ɬɨɞɨɦ ɩɭɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɯ ɪɚɫɬɜɨɪɚɦɢ Al2(SO4)3  ɢ Ca(OH)2. 

 Ɋɟɡɭɥɶɬɚɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ  ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟ-

ɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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1 - ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ; 2 - ɧɟɮɬɟɥɨɜɭɲɤɚ; 3 - ɫɦɟɫɢɬɟɥɶ; 4 - ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ; 5 - ɫɤɨɪɵɣ ɮɢɥɶɬɪ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ; 6 - 

ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ; 7 - ɛɚɤ ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɭɞɚɥɹɟɦɵɯ ɢɡ ɩɪɢɹɦɤɚ ɧɟɮɬɟɥɨɜɭɲɤɢ; 8 - ɛɚɤ ɞɥɹ ɫɛɨɪɚ ɢɡ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɥɟɧɨɱɧɵɯ ɧɟɮɬɟ-

ɩɪɨɞɭɤɬɨɜ; 9, 10, 11 – ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɚɤ; 12 – ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ; 13 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɚ; 14 - ɧɚɫɨɫɵ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, 15 - ɧɚɫɨɫɵ ɩɪɨ-

ɦɵɜɧɨɣ ɜɨɞɵ; 16 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 17 - ɧɚɫɨɫ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ; 18 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ; 19-ɰɟɧɬɪɢɮɭɝɚ; 

20-ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ; 21- ɧɚɫɨɫ ɩɨɞɚɱɢ ɩɥɟɧɨɱɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɰɟɧɬɪɢɮɭɝɭ; 22 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɦɚɫɥɚ ɧɚ ɫɠɢɝɚɧɢɟ; 23 - ɩɟɫɤɨɜɨɣ ɧɚɫɨɫ. 

 

Ɋɢɫɭɧɨɤ 1 -  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɯ ɜɨɞ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 1, ɩɪɢ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨ-

ɤɨɜ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɞɨɫɬɢɝɚɟɬɫɹ ɷɮɮɟɤɬ ɨɱɢɫɬɤɢ ɩɨ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ, ɨɞɧɚɤɨ ɞɥɹ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɢɧɨɝɞɚ ɯɚɪɚɤɬɟɪɧɚ ɩɨɜɵɲɟɧɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ  ɫɭɥɶɮɚɬɨɜ ɢ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 

 

Ɍɚɛɥɢɰɚ 1 - ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɋɧɩ. ɢɫɯ 

ɦɝ/ɞɦ3 
ɪɇ ɢɫɯ ɪɇ 

Ⱦɨɡɚ 

Al2(SO4)3, 

ɦɝ/ɞɦ3 

ɋɧɩ. ɨɫɬ. 

ɦɝ/ɞɦ3 

ɋɜɜ. ɨɫɬ. 

ɦɝ/ɞɦ3 
ɗ,% 

560 7 7,8 1100 2,4 22,6 99,57 

280 8,1 7,9 1190 2,2 20,2 99,21 

640 6,9 7,3 1002 2,4 26,8 99,62 

400 7,7 6,3 2135 2,8 12,4 99,3 

460 7,3 8,2 993 2,4 12,0 99,47 

200 7,2 7,8 590 2,0 18,8 99,00 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɛɵɥɚ ɩɪɨ-

ɜɟɞɟɧɚ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɧɚɬɭɪɚɥɶɧɵɯ ɫɬɨɤɚɯ,  ɞɚɧɧɵɟ 

ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2  -  Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚ-

ɛɨɬɤɟ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɋɧɩ. ɢɫɯ 

ɦɝ/ɞɦ3 

ɋɜɜ. ɢɫɯ. 

ɦɝ/ɞɦ3 
ɪɇɢɫɯ SO4

-2
ɢɫɯ 

Ⱦɨɡɚ 

Al2(SO4)3, 

ɦɝ/ɞɦ3 

Ⱦɨɡɚ 

ɋɚ(Oɇ)2, 

ɦɝ/ɞɦ3 

ɋɧɩ. ɨɫɬ. 

ɦɝ/ɞɦ3 

ɋɜɜ. ɨɫɬ. 

ɦɝ/ɞɦ3 
SO4

-2
ɨɫɬ Vɨɫ,% 

320 859 6 80 

1280 1360 3,9 24 550 38 

1000 1100 5,0 18 500 33 

800 670 8,4 35,2 260 30 

600 530 8,6 94,2 300 25 

400 320 10,8 26,2 180 15 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ  1, ɭɤɚɡɵɜɚɸɬ ɧɚ 

ɬɨ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɞɨɡɵ Al2(SO4)3 ɭɯɭɞɲɚɟɬ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɩɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦ, 

ɱɬɨ ɧɟɠɟɥɚɬɟɥɶɧɨ ɬ.ɤ. ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɩɨɥɧɟɧɢɹ ɨɛɨɪɨɬɧɨɣ 

ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɩɢɬɚɬɟɥɶɧɵɦ ɫɭɛɫɬɪɚ-

ɬɨɦ ɞɥɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɵɡɵɜɚɸɳɢɯ ɛɢɨɨɛɪɚɫɬɚɧɢɟ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɨɝɨ ɷɮɮɟɤɬɚ ɨɱɢɫɬɤɢ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɪɟɚ-

ɝɟɧɬɨɜ Al2(SO4)3  ɢ Ca(OH)2 ɩɪɢ ɷɬɨɦ ɩɨɜɵɲɚɟɬɫɹ ɫɨɥɟɫɨɞɟɪɠɚɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟ-

ɦɨɣ  ɜɨɞɵ ɢ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɨɫɚɞɤɚ [44]. 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɞɨɡɵ ɜɜɨɞɢɦɵɯ ɪɟɚɝɟɧɬɨɜ, ɢɡɭɱɚɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛ-

ɪɚɛɨɬɤɢ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɤɨɜ ɜ ɞɜɚ ɷɬɚɩɚ: 1 - ɩɨɞɚɱɚ ɪɚɫɬɜɨɪɨɜ Al2(SO4)3  

ɢ Ca(OH)2 ɩɟɪɟɞ ɫɦɟɫɢɬɟɥɟɦ  ɜ ɤɨɥɢɱɟɫɬɜɟ 2/3 ɞɨɡɵ ɨɬ ɞɨɡɵ ɪɟɚɝɟɧɬɨɜ ɢ 1/3 ɩɨ-

ɞɚɜɚɬɶ ɩɟɪɟɞ ɮɢɥɶɬɪɨɦ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 -  Ⱦɪɨɛɧɨɟ ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ 

ɋɧɩ. ɢɫɯ 

ɦɝ/ɞɦ3 

ɋɜɜ. ɢɫɯ. 

ɦɝ/ɞɦ3 
SO4

-2
ɢɫɯ 

Ⱦɨɡɚ 

Al2(SO4)3, 

ɦɝ/ɞɦ3 

Ⱦɨɡɚ 

ɋɚ(ɇO)2, 

ɦɝ/ɞɦ3 

ɋɧɩ. ɨɫɬ. 

ɦɝ/ɞɦ3 

ɋɜɜ. ɨɫɬ. 

ɦɝ/ɞɦ3 
SO4

-2
ɨɫɬ Vɨɫ,% 

320 859 80 
600 530 8,6 28,2 300 25 

400 320 10,8 26,2 180 15 

ɉɨɫɥɟ ɨɬɫɬɚɢɜɚɧɢɹ ɜ ɜɨɞɭ ɞɨɛɚɜɥɹɟɬɫɹ  ɪɚɫɬɜɨɪ Al2(SO4)3 

10,8 26,2 180 200 160 4,6 8,9 240 20 

  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 3, ɞɪɨɛɧɨɟ ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɞɨɡɭ 

ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɜ 1,5 ɪɚɡɚ ɩɪɢ ɬɨɣ ɠɟ ɨɫɬɚɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɪɚɛɨɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱ-

ɧɵɯ ɜɨɞ ɫɭɥɶɮɚɬɨɦ ɚɥɸɦɢɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2 - Ɉɛɪɚɛɨɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɭɥɶɮɚɬɨɦ ɚɥɸɦɢɧɢɹ 

 

Ɉɞɧɚ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɛɥɟɦ ɜ ɫɮɟɪɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ - ɷɬɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɢɯ ɨɫɚɞɤɚ.  Ⱦɥɹ ɪɟɲɟɧɢɹ 

ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɬɪɟɛɭɟɬɫɹ ɢɡɭɱɟɧɢɟ ɢɯ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɢ ɫɜɨɣɫɬɜ, ɜɵɹɜɥɟ-

ɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɜɨɣɫɬɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚ-
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ɪɚɦɟɬɪɨɜ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ. Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɨɛɪɚɛɨɬɤɢ 

ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɢɯ ɨɛɴɟɦɚ ɢ ɭɬɢɥɢɡɚɰɢɹ [45]. 

Ɉɫɚɞɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ   

ɨɛɥɚɞɚɸɬ ɩɥɨɯɢɦɢ ɜɨɞɨɨɬɞɚɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɐɟɥɶ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ − 

ɭɥɭɱɲɟɧɢɟ  ɜɨɞɨɨɬɞɚɱɢ ɨɫɚɞɤɨɜ ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ ɢɯ ɫɬɪɭɤɬɭɪɵ ɢ ɮɨɪɦ ɫɜɹɡɟɣ 

ɜɨɞɵ. Ɉɬ ɭɫɥɨɜɢɣ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɟɡɜɨɠɢɜɚ-

ɸɳɢɯ ɚɩɩɚɪɚɬɨɜ, ɱɢɫɬɨɬɚ ɨɬɞɟɥɹɟɦɨɣ ɜɨɞɵ ɢ ɜɥɚɠɧɨɫɬɶ ɨɛɟɡɜɨɠɟɧɧɵɯ ɨɫɚɞɤɨɜ. 

Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɪɚɡɥɢɱɧɵ-

ɦɢ ɩɨ ɫɜɨɟɦɭ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɫɬɪɭɤɬɭɪɭ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɨɫɚɞɤɚ [46]. 

 

2.2 Ɇɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ 

 

ȼɥɚɠɧɨɫɬɶ. ȼɥɚɠɧɨɫɬɶɸ ɧɚɡɵɜɚɟɬɫɹ ɜɵɫɭɲɟɧɧɵɣ ɩɪɢ 105°ɋ ɨɫɬɚɬɨɤ, ɩɨ-

ɥɭɱɚɸɳɢɣɫɹ ɩɪɢ ɜɵɩɚɪɢɜɚɧɢɢ ɞɨɫɭɯɚ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɢɫɫɥɟɞɭɟɦɨɣ ɜɨɞɵ. 

ɏɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 

ȼ ɮɚɪɮɨɪɨɜɭɸ ɱɚɲɤɭ ɞɥɹ ɜɵɩɚɪɢɜɚɧɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɡɜɟɲɟɧɧɭɸ ɫ 

ɬɨɱɧɨɫɬɶɸ ɞɨ 0,01 ɝ/ɝ, ɧɚɥɢɜɚɸɬ 20 ɦɥ ɨɫɚɞɤɚ. ɑɚɲɤɭ ɫ ɨɫɚɞɤɨɦ ɜɡɜɟɲɢɜɚɸɬ ɧɚ 

ɜɟɫɚɯ. Ɂɚɬɟɦ ɫɭɲɚɬ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 105°ɋ, ɞɨ ɩɨɫɬɨɹɧɧɨɝɨ 

ɜɟɫɚ, ɨɯɥɚɠɞɚɸɬ ɜ ɷɤɫɢɤɚɬɨɪɟ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɡɜɟɲɢɜɚɸɬ.  

ȼɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, % 

 

100
3

21 



m

mm
Wɨɫ ,                                                                                (1) 

 

ɝɞɟ    m1– ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ; 

m2– ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C); 

m3 – ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ. 

ɉɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɚɫɫɭ ɟɞɢɧɢɰɵ ɟɝɨ ɨɛɴɟɦɚ ɢ ɜɵɪɚɠɚɟɬɫɹ 

ɨɬɧɨɲɟɧɢɟɦ ɦɚɫɫɵ ɨɫɚɞɤɚ ɤ ɟɝɨ ɨɛɴɟɦɭ. 
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          ɉɥɨɬɧɨɫɬɶ, ɝ/ɫɦ3 

             𝜌= 
௠𝑉 ,                                                                                    (2) 

 

ɝɞɟ m– ɦɚɫɫɚ ɨɫɚɞɤɚ, ɝ; 

V– ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 

 ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɷɬɨ – ɜɵɫɭɲɟɧɧɵɣ ɩɪɢ 105 ℃ ɨɫɬɚɬɨɤ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɟɬɫɹ 

ɩɪɢ ɜɵɩɚɪɢɜɚɧɢɢ ɞɨɫɭɯɚ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɢɫɫɥɟɞɭɟɦɨɣ ɜɨɞɵ. Ɉɧ ɯɚɪɚɤɬɟɪɢɡɭ-

ɟɬ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ, ɚ ɢɦɟɧɧɨ ɬɟɯ, ɬɟɦɩɟɪɚɬɭ-

ɪɚ ɤɢɩɟɧɢɹ ɤɨɬɨɪɵɯ ɡɚɦɟɬɧɨ ɩɪɟɜɵɲɚɟɬ 105 ℃, ɧɟɥɟɬɭɱɢɯ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɢ ɧɟ 

ɪɚɡɥɚɝɚɸɳɢɯɫɹ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ, ɝ/ɞɦ3 

 

10003 



ocV

mm
X ,                                                                           (3) 

 

ɝɞɟ m - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ, ɝ; 

m3 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C), ɝ; 

Vɨɫ - ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ, ɝ/ɞɦ3 

 

10004 



ocV

mm
Y ,  (4) 

 

ɝɞɟ m - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ, ɝ; 

m4 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450 0C, 800 0C), ɝ; 

Vɨɫ  - ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 

Ɂɨɥɶɧɨɫɬɶ ɜɵɪɚɠɚɸɬ ɜ % ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɛɫɨɥɸɬɧɨɦɭ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ. 

ɏɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
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Ɍɢɝɥɢ ɫ ɫɭɯɢɦ ɨɫɬɚɬɤɨɦ ɩɨɦɟɳɚɟɦ ɜ ɦɭɮɟɥɶɧɭɸ ɩɟɱɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 450 

°ɋ, ɚ ɡɚɬɟɦ ɩɪɢ 800 °ɋ.  

Ɂɨɥɶɧɨɫɬɶ, % 

 

100
mm

mmɁ
3

4 



 ,                                                                                  (5) 

 

ɝɞɟ m– ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ, ɝ;  

m3– ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C), ɝ; 

m4– ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450 0C, 800 0C), ɝ. 

ɉɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ, ɝ/ɞɦ 

 

1000
V

mm
Z

oc

43 


 ,                                                                          (6) 

 

ɝɞɟ    m3 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t = 105 0C), ɝ; 

m4 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t = 4500C, 8000C), ɝ; 

Vɨɫ  - ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 

Ɂɚɦɚɫɥɟɧɧɨɫɬɶ, % 

 

100
X

ZɁɚɦ
105

450                                                                                     (7) 

 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɝ/ɞɦ3 

 

c

FP2 2

cp








 ,                                                                            (8) 

ɝɞɟ    Ɋɫɪ - ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɮɢɥɶɬɪɚɰɢɹ; 

F - ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, F = 1747 ɫɦ2; 

Ș - ɜɹɡɤɨɫɬɶ ɨɫɚɞɤɚ, Ș = 0,01 ɝ/(ɫɦ ∙ ɫ); 
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ɫ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɫɚɞɤɚ, ɫ = 0,012 ɝ/ɫɦ3; 

α - ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɤɨɨɪɞɢɧɚɬɚɯ t/V ɢ V. 

Ƚɪɚɮɢɤ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. Ⱦɚɧ-

ɧɵɟ ɩɨ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

2.2.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  

 

Ɍɚɛɥɢɰɚ 4 - ȼɟɞɨɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

№ t, ɫ 
Pɧɢɠ, 

ɦɦ ɪɬ.ɫɬ 

Pɜɟɪ, 

ɦɦ ɪɬ.ɫɬ 

P = ( Pɧɢɠ+ Pɜɟɪ)/2, 

ɦɦ.ɪɬ.ɫɬ 
V1, ɫɦ3 

V= V1- V0, 

ɫɦ3 

t/V, 

ɫ/ɫɦ3 

1 2 3 4 5 6 7 8 

1 0 170 50 110 50 0 0,00 

2 30 165 45 105 51 1 30,00 

3 60 160 40 100 52 2 30,00 

4 120 162 42 102 55 5 24,00 

5 180 160 40 100 57 7 25,71 

6 240 158 39 98,5 60 10 24,00 

7 300 160 41 100,5 61 11 27,27 

8 360 158 38 98 63 13 27,69 

9 420 156 37 96,5 64 14 30,00 

10 480 158 40 99 66 16 30,00 

11 540 156 38 97 66 16 33,75 

12 600 156 38 97 67 17 35,29 

13 660 155 37 96 68 18 36,67 

14 720 152 34 93 69 19 37,89 

15 780 154 36 95 70 20 39,00 

16 840 153 37 95 70 20 42,00 

17 900 149 29 89 70 20 45,00 

18 1200 148 30 89 72 22 54,55 

19 1500 150 32 91 73 23 65,22 

20 1800 146 28 87 74 24 75,00 
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Ɋɢɫɭɧɨɤ 3- ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ 

 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɢ ɨɫɚɞɤɚ, 
ɫɦ
ɝ

 

 

 (9) 

 

ɝɞɟ Ɋɫɪ - ɞɚɜɥɟɧɢɟ ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɮɢɥɶɬɪɚɰɢɹ 96,925; 

F - ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, 1747 ɫɦ2; 

Ș - ɜɹɡɤɨɫɬɶ ɮɢɥɶɬɪɚ, Ș=0,01 ɝ/(ɫɦ∙ɫ); 

ɫ -  ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɫɚɞɤɚ, ɪɚɜɧɚɹ 0,049 ɝ/ɫɦ3; 

α - ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɤɨɨɪɞɢɧɚɬɚɯ t/V ɢ V ɪɚɜ-

ɧɵɣ 2,8771. 

 𝛾 = ʹ ∙ ͻ͸,ͻʹͷ ∙ ͳ͹Ͷ͹ ∙ ͳ,͸ͻͲͲ,Ͳͳ ∙ Ͳ,ͲͶͻ · ͳ͵͵͵,ʹʹ = ͳͷͷ,͹ ∙ ͳͲଵ଴ 

 

ɉɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ, 
ɝ

ɫɦ3 

 

(10) 

 

y = 1,6906x + 12,153 

0
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t/
V

, ɫ
/ ɫ

ɦ
3  

V, ɫɦ3 

𝛾 = ʹ ∙ Ɋɫɪ ∙ 𝐹ଶ ∙ 𝛼𝜂 ∙ 𝑐 ∙ ͳ͵͵͵,ʹʹ,    

𝜌 = 𝑚ܸ
ɨɫ

,   
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ɝɞɟ m - ɦɚɫɫɚ ɨɫɚɞɤɚ ɜɨ ɜɬɨɪɨɦ ɬɢɝɥɟ ɪɚɜɧɚɹ 69,7972 ɝ; 

V - ɨɛɴɟɦ ɨɫɚɞɤɚ ɪɚɜɧɵɣ 70 ɫɦ3. 

 𝜌 = ͸ͻ,͹ͻ͹ʹ͹Ͳ = Ͳ,ͻͻ͹ͳ 
 

 

Ɍɢɝɥɢ ɫ ɨɫɚɞɤɨɦ 70 ɦɥ ɩɨɦɟɳɚɟɦ ɜ ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

105°ɋ. Ɂɚɬɟɦ ɨɯɥɚɠɞɚɟɦ, ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɢ ɜɵɱɢɫɥɹɟɦ ɜɥɚɠ-

ɧɨɫɬɶ ɨɫɚɞɤɚ  

 

(11) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɜɬɨɪɨɝɨ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɪɚɜɧɚɹ 165,6912 ɝ; 

m2 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=1050C) ɪɚɜɧɚɹ 99,3837ɝ; 

m3 - ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ ɪɚɜɧɚɹ 69,7972 ɝ. 

 ܹ = ͳ͸ͷ,͸ͻͳʹ − ͻͻ,͵ͺ͵͹͸ͻ,͹ͻ͹ʹ ∙ ͳͲͲ = ͻͷ   

 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ, ˆ/ˇˏଷ 

 

(12) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ ɪɚɜɧɚɹ 95,894 ɝ; 

m3 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C) ɪɚɜɧɚɹ99,3837ɝ; 

Vɨɫ - ɨɛɴɟɦ ɨɫɚɞɤɚ ɪɚɜɧɵɣ 70 ɫɦ3. 

 

ܹ = 𝑚ଵ − 𝑚ଶ𝑚ଷ ∙ ͳͲͲ, %  

 Х = 𝑚ଷ − 𝑚ଵܸˑ ˔ ∙ ͳͲͲͲ,   
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ܺ = ͻͻ,͵ͺ͵͹ − ͻͷ,ͺͻͶ͹Ͳ · ͳͲͲͲ = Ͷͻ,ͺͷ   

 

Ɍɢɝɥɢ ɫ ɫɭɯɢɦ ɨɫɬɚɬɤɨɦ ɩɨɦɟɳɚɟɦ ɜ ɦɭɮɟɥɶɧɭɸ ɩɟɱɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 450 

°ɋ,ɚ ɡɚɬɟɦ ɩɪɢ 800°ɋ.  

Ɂɨɥɶɧɨɫɬɶ, % 

 

(13) 

ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ; 

m3 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C); 

m4 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 800 0C). 

 Зସହ଴ = ͻ͹,ͲͶͳͲ − ͻͷ,ͺͻͶͻͻ,͵ͺ͵͹ − ͻͷ,ͺͻͶ ∙ ͳͲͲ = ͵ʹ,ͺ͸  
 З଼଴଴ = ͻ͸,ͻ͸͵͵ − ͻͷ,ͺͻͶͻͻ,͵ͺ͵͹ − ͻͷ,ͺͻͶ ∙ ͳͲͲ = ͵Ͳ,͸Ͷ 

 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ, ɝ/ɞɦଷ 

 

(14) 

 

ɝɞɟ m1 - ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ; 

m4 - ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 800 0C); 

Vɨɫ - ɨɛɴɟɦ ɨɫɚɞɤɚ. 

З௡ = 𝑚ସ − 𝑚ଵ𝑚ଷ − 𝑚ଵ ∙ ͳͲͲ,    

Y = mସ − mଵVˑ˔ ∙ ͳͲͲͲ,   
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ସܻହ଴ = ͻ͹,ͲͶͳͲ − ͻͷ,ͺͻͶ͹Ͳ ∙ ͳͲͲͲ = ͳ͸,͵ͺ  
 ଼ܻ ଴଴ = ͻ͸,ͻ͸͵͵ − ͻͷ,ͺͻͶ͹Ͳ ∙ ͳͲͲͲ = ͳͷ,ʹ͹  
 

ɉɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ, ɝ/ɞɦଷ 

 

        (15) 

 

ɝɞɟ m3 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C); 

m4 - ɦɚɫɫɚ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t=450, 8000C); 

Vɨɫ - ɨɛɴɟɦ ɨɫɚɞɤɚ. 

 

 

 

Ɂɚɦɚɫɥɟɧɧɨɫɬɶ, % 

 

(16) 

 З = ͵͵,Ͷ͸Ͷͻ,ͺͷ ∙ ͳͲͲ = ͸͹,ͳʹ  
 

ɂɬɨɝɨɜɵɟ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. 

ܼ = 𝑚ଷ − 𝑚ସܸˑ ˔ ∙ ͳͲͲͲ,          

ܼସହ଴ = ͻͻ,͵ͺ͵͹ − ͻ͹,ͲͶͳͲ͹Ͳ ∙ ͳͲͲͲ = ͵͵,Ͷ͸ ɝ/ɞɦଷ
 

 

 

଼ܼ଴଴ = ͻͻ,͵ͺ͵͹ − ͻ͸,ͻ͸͵͵͹Ͳ ∙ ͳͲͲͲ = ͵Ͷ,ͷ͹ ˆ/ˇˏଷ 
 

З˃ˏ˃˔ˎˈːːˑ˔˕ь = ܼସହ଴ଵܺ଴ହ ∙ ͳͲͲ% 
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Ɍɚɛɥɢɰɚ 5 - ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ 

ȼɢɞ  

ɨɫɚɞɤɚ 

ρ, 

ɝ/ɫɦ3 

W, 

% 

ɋɭɯɨɣ 

ɨɫɬɚɬɨɤ 

ɩɨɫɥɟ 

ɩɪɨɫɭɲ., 

ɝ/ɞɦ3 

ɉɪɨɤɚɥ. 

ɨɫɬɚɬɨɤ, 

ɝ/ɞɦ3 

ɉɨɬɟɪɢ 

ɩɪɢ ɩɪɨɤɚɥ., 

ɝ/ɞɦ3 

Ɂɨɥɶɧɨɫɬɶ, 

% Ɂɚɦɚɫɥ., 

% 

ɍɞɟɥɶɧɨɟ 

ɫɨɩɪɨɬɢɜ. 

ɮɢɥɶɬɪɚ, 

ɫɦ/ɝ 450℃ 800℃ 450℃ 800℃ 450℃ 800℃ 

Ɉɫɚɞɨɤ 

 ɋȼ  

ɩɪɨɢɡɜ. 

ɄɊȺɆɁ 

0,997 95 49,85 16,38 15,27 33,46 34,57 32,86 30,64 67,12 155, 7∙1010 

 

2.2.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɬɯɨɞɨɜ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟ-

ɫɤɨɝɨ ɦɟɬɨɞɚ  

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɫɚɞɤɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɧɚ ɩɪɢɛɨɪɟ NETZSCHSTA 449 F1, ȼ ȾɂȺɉȺɁɈɇȿ 30/20,0 (ɤ/ɦɢɧ/1000) ɜ 

ɪɟɠɢɦɟ ȾɋɄ - ɌȽ, ɜ ɚɬɦɨɫɮɟɪɟ Ⱥ2. Ɍɟɪɦɨɝɪɚɦɦɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ  ɦɚɫɥɨɷɦɭɥɶ-

ɫɢɨɧɧɵɯ ɢ ɤɢɫɥɨɬɧɨ - ɳɟɥɨɱɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 
 

Ɋɢɫɭɧɨɤ 4 - ɂɫɯɨɞɧɵɣ ɨɫɚɞɨɤ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɟɪɦɨɝɪɚɦɦɵ ɧɚɛɥɸɞɚɟɬɫɹ ɞɜɚ ɷɧɞɨɷɮɮɟɤɬɚ: ɩɪɢ t = 118,2 ºɋ 

ɢ  ɩɪɢ t = 296,4 ºɋ. Ɍɟɪɦɨɷɮɮɟɤɬɩɪɢ t = 118,2 ºɋɫɜɹɡɚɧ ɫ ɞɟɝɢɞɪɚɬɚɰɢɟɣ. ɩɪɢ t = 

296,4 ºɋ ɩɢɤ ɨɛɴɹɫɧɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɨɫɧɨɜɧɨɣ ɦɚɫɫɵ ɤɨɧɫɬɢɬɭɰɢɨɧɧɨɣ ɜɨɞɵ ɢ 

ɱɚɫɬɢɱɧɵɦ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ - Al2O3H2O (ɛёɦɢɬɚ). ɗɤ-

ɡɨɷɮɮɟɤɬ ɩɪɢ t = 502,2 ºɋ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɝɨɪɚɧɢɟ ɦɚɫɟɥ. Ɍɟɪɦɨɷɮɮɟɤɬ ɩɪɢ t = 

800 ºɋ  ɭɤɚɡɵɜɚɟɬ ɧɚ ɪɚɡɥɨɠɟɧɢɟ ɤɚɪɛɨɧɚɬɨɜ. Ɉɫɬɚɬɨɱɧɚɹ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 

68,56%.  

 

2.3  Ɉɛɪɚɛɨɬɤɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɬɯɨɞɨɜ, ɨɬɪɚɛɨɬɚɧɧɵɦ ɳɟɥɨɱɧɵɦ 

ɪɚɫɬɜɨɪɨɦ 

 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɥɭɱɲɟɧɢɹ ɜɨɞɨɨɬɞɚɸɳɟɣ ɫɩɨɫɨɛ-

ɧɨɫɬɢ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɟɝɨ  ɨɫɚɞɤɚ ɨɬɪɚɛɨɬɚɧɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ NaɈɇ ɢ ɩɨɥɭɱɢɬɶ 

ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɵ NaȺlO2 ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɨ ɦɟɬɨɞɭ Ȼɨɤɫɚ – 

ɏɚɧɬɟɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɮɚɤɬɨɪɨɜ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɩɪɨɰɟɫɫ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 

ɨɫɚɞɤɚ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ: z1 - ɡɚɦɚɫɥɟɧɧɨɫɬɶ 

ɨɫɚɞɤɚ, %; z2 - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ, 0ɋ; z3 - ɪɇ. ȼ ɤɚɱɟɫɬɜɟ 

ɨɰɟɧɨɱɧɵɯ ɤɪɢɬɟɪɢɟɜ ɛɵɥɢ ɩɪɢɧɹɬɵ: y1 - ɞɨɡɚ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ, ɝ/ɝ; y2  - ɨɫɬɚ-

ɬɨɱɧɵɣ ɨɛɴɟɦ ɨɫɚɞɤɚ, %. ɂɧɬɟɪɜɚɥɵ ɜɚɪɶɢɪɨɜɚɧɢɹ ɢ ɝɪɚɧɢɰɵ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟ-

ɧɢɹ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 - Ɏɚɤɬɨɪɵ, ɢɧɬɟɪɜɚɥɵ ɢ ɭɪɨɜɧɢ ɢɯ ɜɚɪɶɢɪɨɜɚɧɢɹ 

Ɏɚɤɬɨɪ ɂɧɬɟɪɜɚɥ +1,68 +1 0 -1 -1,68 

Z1, % 15 85 70 55 40 25 

Z2, 
0ɋ 15 65,2 50 35 20 9,32 

Z3, (ɪɇ) 1 13,68 13 12 11 10,32 

 

ɏɢɦɢɡɦ ɩɪɨɰɟɫɫɚ: 
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Al(OH)3 + NaOH = NaAlO2 + 2H2O                                                                (17) 

 

NaAlO2  ↔ Na+ + AlO2
-      (18) 

 

AlO2
- + ɇɈɇ = ɇAlO2+ Ɉɇ- (19) 

 

ɇAlO2 + ɇɈɇ = ɇ3AlO3 → Al(Oɇ)3 (20) 

 

Ƚɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɨɛɥɚɞɚɟɬ ɚɦɮɨɬɟɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ: ɷɬɨ ɝɨɜɨɪɢɬ ɨ 

ɬɨɦ, ɱɬɨ ɨɧ ɦɨɠɟɬ ɪɚɫɬɜɨɪɹɬɶɫɹ ɤɚɤ ɜ ɤɢɫɥɨɬɟ, ɬɚɤ ɢ ɜ ɳɟɥɨɱɢ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɟɝɨ 

ɦɵ ɩɨɥɭɱɢɥɢ NaAlO2. 

 

 
 

Ɋɢɫɭɧɨɤ 5 - Ɋɟɡɭɥɶɬɚɬ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɚɞɨɤ, ɤɨɬɨɪɵɣ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɟ ɭɩɥɨɬɧɹɥ-

ɫɹ ɢ ɨɫɚɞɨɤ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɟɝɨ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɢ NaOH. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨ-

ɞɢɥɢ ɧɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɦɟɲɚɥɤɟ ɩɭɬɟɦ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ, ɩɨɫɥɟ 

ɱɟɝɨ ɩɪɨɜɨɞɢɥɢ ɟɝɨ ɨɬɫɬɚɢɜɚɧɢɟ. 
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Ɍɚɛɥɢɰɚ 7 - Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 7 ɪɚɫɫɱɢɬɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪɚɜɧɟɧɢɣ ɪɟɝɪɟɫɫɢɢ 

ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɢ ɢɯ ɨɲɢɛɤɢ: 

 

Ǔ = b0 + b1·ɏ1 + b2·ɏ2 + b3·ɏ3 + b12·ɏ1ɏ2 + b13·ɏ1ɏ3 + b23·ɏ2ɏ3 + b11·ɏ1
2 + 

 
+ b22·ɏ2

2 + b33·ɏ3
2                                                                          (21) 

 

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɜɵɯɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, y1 - ɞɨɡɚ ɳɟɥɨɱɧɨɝɨ ɪɟ-

ɚɝɟɧɬɚ, ɝɪ/ɝɪ: 

 

ΣX1Y1                                                                                                        (22) 

 

ΣX1Y1 = 19,262 

 

ΣX1X2Y1                                                                                                   (23) 

 

№ 

ɨɩɵɬɚ 
X1 X2 X3 X1X2 X1X3 X2X3 X1

2 X2
2 X3

2 

 

Z1 

 

 

 

Z2 

 

 

 

 

Z3 

 

 

 

ɍ1, ɝ/ɝ 

 

ɍ2, % 

1 1 1 1 +1 +1 +1 +1 +1 +1 70 50 13 10,4 0,68 

2 -1 1 1 -1 -1 +1 +1 +1 +1 40 50 13 9,0 1,2 

3 1 -1 1 -1 +1 -1 +1 +1 +1 70 20 13 1,62 20 

4 -1 -1 1 +1 -1 -1 +1 +1 +1 40 20 13 1,76 72,2 

5 1 1 -1 +1 -1 -1 +1 +1 +1 70 50 11 0,48 33 

6 -1 1 -1 -1 +1 -1 +1 +1 +1 40 50 11 0,64 40 

7 1 -1 -1 -1 -1 +1 +1 +1 +1 70 20 11 0,32 41,6 
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ΣX1X2Y1 = 19,42 

ΣX 2
1 Y1                                                                                                      (24) 

 

ΣX 2
1 Y1 = 30,784 

 

ΣX2Y1                                                                                                      (25) 

 

ΣX2Y1 = 21,03 

 

ΣX1X3Y1                                                                                                   (26) 

 

ΣX1X3Y1 = 1,46 

 

ΣX 2
2 Y1                                                                                                      (27) 

 

ΣX 2
2 Y1 = 39,47 

 

ΣX3Y1                                                                                                            (28) 

 

ΣX3Y1 = 44,374 

 

ΣX2X3Y1                                                                                                        (29) 

 

ΣX2X3Y1 = 15,58 

  

ΣX 2
3 Y1                                                                                                           (30) 

 

ΣX 2
3 Y1 = 69,39 

 



39 
 

ΣY1 = 55,15                                                                                                     (31) 


 


k

1j
i

N

1i

2
ji2

N

1i
i10 YXaYab                                                                           (32) 

 

b0  = 0,1663∙55,15-0,0568∙ 139, 644 = 1,24                                                 

 





N

i
ijij YXab

1
3                                                                                                    (33) 

 

b1 = 0,0732 ∙ 19,262 = 1,41                                                                              

 

b2 = 0,0732 ∙ 21,03 = 1,539                                                                             

 

b3 = 0,0732 ∙ 44,374 = 3,248                                                                           

 

.3,2,1u,j;ju;YXXab
N

1i
ij iui4uj  


                                                           (34) 

 

b12  = 0,125 ∙ 19,42 = 2,428                                                                              

 

b13  = 0,125 ∙ 1,46 = 0,183                                                                                

 

b23  = 0,125 ∙ 15,58 = 1,948                                                                              

 


 


N

1i
i7

k

1j

N

1i
i

2
ji6

N

1i
i

2
ji5jj YaYXaYXab                                                     (35) 

 

b11  = 0,0625·30,784 + 0,0069∙139,644 - 0,0568∙55,15 = - 0,245  

 

b22  = 0,0625∙39,47 + 0,0069∙139,644 - 0,0568∙55,15 = 0,298    
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b33  = 0,0625∙69,39 + 0,0069∙139,644 - 0,0568∙55,15 = 2,168    

 

Ⱦɢɫɩɟɪɫɢɹ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ: 

 

                                                                                     (36) 

 

                                                                                                     (37) 

 

Ɋɚɫɱɟɬ ɞɢɫɩɟɪɫɢɢ ɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 8. 

 

Ɍɚɛɥɢɰɚ 8 – Ɋɚɫɱɟɬ ɩɨɫɬɪɨɱɧɨɣ ɞɢɫɩɟɪɫɢɢ ɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ  

 

= 2,1
6

2,7
   

 

  

1n

YY

S
0

n

1u

00
u

2
ɜɨɫɩɪ

0



















0

n

1u

0
u

0

n

Y
Y

0









0Y

08448,0
5

4224,02 yS

0Y  

2

0 YY 





 



 

1,44 0, 0576 

0,72 0, 2304 

1,28 0, 0064 

1,04 0, 0256 

1,2 0 

1,52 0, 1024 

 7,2  0, 4224 
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 (38) 

 

 

                      

 

  

 

 

                                                           (39) 

 

                                                                                                   

 

 2 2
5 6jjb yS a a S                                          (40) 

 

 2 0,0625 0,0069 0,08448 0,00586
jjbS      

 

                                                                                               

 

Ɂɧɚɱɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ: 

 

n
b

b
t

S
                                                                                                         (41) 

 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɋɬɶɸɞɟɧɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

 

2907,0yS

014,008448,01663,02
1

2

0
 yb SaS

119,0
0
bS

079,0
jbS

10,0
ujbS

077,0
jjbS

00618,008448,00732,02
3

2  yb SaS
j

2 2
4 0,125 0,08448 0,011

ujb yS a S   
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Ɍɚɛɥɢɰɚ 9 – ɉɪɨɦɟɠɭɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɋɬɶɸɞɟɧɬɚ 

ɉɨɡɢɰɢɹ t0 t1 t2 t3 t11 t12 t13 t22 t23 t33 

Ʉɪɢɬɟɪɢɣ 

ɋɬɶɸɞɟɧɬɚ 
10,4 17,8 19,5 41,1 -3,2 24,28 1,83 3,9 19,48 27,5 

 
2 2

4ujb yS a S   (42) 

 
2 0,125 0,08448 0,011
ujbS     

                                                                                         

Ɍɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ ɞɥɹ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ n=0,05 ɢ 

ɱɢɫɥɚ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ f = 5 ɪɚɜɧɨ 2,57 [47]. Ɉɬɫɟɢɜɚɟɦ ɧɟɡɧɚɱɢɦɵɟ ɤɨɷɮɮɢɰɢ-

ɟɧɬɵ, ɞɥɹ ɤɨɬɨɪɵɯ t - ɨɬɧɨɲɟɧɢɟ ɦɟɧɶɲɟ ɬɚɛɥɢɱɧɨɝɨ ɢ ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɪɟ-

ɝɪɟɫɫɢɢ ɜ ɛɟɡɪɚɡɦɟɪɧɨɦ ɦɚɫɲɬɚɛɟ: 

 

 3231213211 948,1183,0428,2248,3539,141,124,1 ɏɏɏɏXXXXXY  

 

                             (43) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɨɫɬɚɬɨɱɧɭɸ ɞɢɫɩɟɪɫɢɸ ɩɨ ɮɨɪɦɭɥɟ 

 

lN

)ɭ̂ɭ(
S

N

1i

2
ii

2
ɨɫɬ 




 ,                                                                                          (44) 

 

ɝɞɟ     l - ɱɢɫɥɨ ɡɧɚɱɢɦɵɯ ɮɚɤɬɨɪɨɜ ɜ ɭɪɚɜɧɟɧɢɢ; 

N - ɱɢɫɥɨ ɨɩɵɬɨɜ; 

ǔi - ɡɧɚɱɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɹ ɤɚɠɞɨɝɨ ɨɩɵɬɚ ɩɨɞɫɬɚɧɨɜɤɨɣ  ɜ ɭɪɚɜɧɟɧɢɟ. 

2
3

2
2

2
1 168,2298,0245,0 XXX 
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Ɂɧɚɱɟɧɢɹ ǔi, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɹ ɤɚɠɞɨɝɨ ɨɩɵɬɚ ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ ɭɪɚɜɧɟɧɢɟ 

ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɫɨɝɥɚɫɧɨ ɦɚɬɪɢɰɟ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭi ɢ (ɭi-ǔi)
2 ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10  - Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ  ɭi, (ɭi-ǔi)
2 ɢ ǔi 

№ ɭi Ǔi (ɭi- ǔi)
2 № ɭi Ǔi (ɭi- ǔi)

2 

1 2 3 4 5 6 7 8 

1 10,4 7,721 7,177 11 4,0 4,67 0,449 

2 9,0 -0,321 86,881 12 1,28 -0,51 3,204 

3 1,62 -4,109 32,821 13 14,61 1,90 161,544 

4 1,76 -2,439 0,461 14 1,28 12,81 132,941 

5 0,48 9,955 89,776 15 1,44 1,24 0,04 

6 0,64 2,645 4,020 16 0,72 1,24 0,270 

7 0,32 5,917 31,326 17 1,28 1,24 0,0016 

8 0,36 8,319 63,346 18 1,04 1,24 0,04 

9 1,16 -1,82 8,880 19 1,2 1,24 0,0016 

10 1,04 2,92 3,534 20 1,52 1,24 0,078 

 

Sɨɫɬ
2 = 

1020

7912,626 62,679  

 

Sɨɫɬ = 917,7  

 

Ⱦɢɫɩɟɪɫɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ: 

 

Sɚɞɟɤ
2 = 763,0

10

0,291-7,917
                                                                            (45) 

 

ɑɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɨɫɬɚɬɨɱɧɨɣ ɞɢɫɩɟɪɫɢɢ fɨɫɬ ɢ ɞɢɫɩɟɪɫɢɢ ɚɞɟɤɜɚɬɧɨ-

ɫɬɢ fɚɞ: 

 

fɨɫɬ = N - l                                                                                                     (46) 

 

fɨɫɬ = 20 – 10 =10 

fɚɞ = fɨɫɬ - fɨ                                                                                          (47) 
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fɚɞ = 10 - 5=5 

Ɉɩɪɟɞɟɥɹɟɦ ɚɞɟɤɜɚɬɧɨɫɬɶ ɩɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ. 

ɇɚɯɨɞɢɦ ɨɬɤɥɨɧɟɧɢɟ F- ɤɪɢɬɟɪɢɹ: 

 

Fp=
ɚɞ

ɚɞ

o

o

S
f

S
f

                                                                          (48) 

 

Fp=
0.763

5 2.62
0.291

5

                                                                            

 

 Ɍɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ ɩɪɢ fɚɞ=5, fɨ=5 ɢ j=0,05 ɪɚɜɧɨ Fɬ=4,5 

ɩɨɫɤɨɥɶɤɭ Fɪ<Fɬ, ɬɨ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɟɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɟ ɞɚɧɧɵɟ: 

 

 

 

                                                                            (49) 

 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ 

ɪɟɝɪɟɫɫɢɢ ɜ ɛɟɡɪɚɡɦɟɪɧɨɦ ɦɚɫɲɬɚɛɟ ɩɨ ɞɨɡɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ ɢ ɨɫɬɚɬɨɱɧɨɦɭ 

ɨɛɴɟɦɭ ɨɫɚɞɤɚ. Ɂɧɚɱɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧ-

ɬɚ ɞɥɹ ɪ = 0,05. ɉɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ  ɨɩɪɟɞɟɥɹɥɚɫɶ ɚɞɟɤɜɚɬɧɨɫɬɶ ɭɪɚɜɧɟɧɢɣ ɪɟ-

ɝɪɟɫɫɢɢ. 

ɍɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ  ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɨɫɚɞɤɨɜ ɳɟɥɨɱɧɵɦ 

ɪɚɫɬɜɨɪɨɦ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

32213211 948,1428,2248,3539,141,124,1 ɏɏXXXXXY  + 

 3231213211 948,1183,0428,2248,3539,141,124,1 ɏɏɏɏXXXXXY

2
3

2
2

2
1 168,2298,0245,0 XXX 
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                                                                                                                                          (50) 

 

  (51) 

ɂɡ 

ɚɧɚɥɢɡɚ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɩɨ ɞɨɡɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɡɧɚɱɢɦɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɪɇ ɢ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹ-

ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢ ɡɚɦɚɫɥɟɧɧɨɫɬɶ. ɇɚ ɨɫɬɚɬɨɱɧɵɣ ɨɛɴɟɦ ɨɫɚɞɤɚ 

ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɡɚɦɚɫɥɟɧɧɨɫɬɶ, ɚ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɟɥɢ-

ɱɢɧɵ ɪɇ ɫɤɚɡɵɜɚɟɬɫɹ ɦɟɧɶɲɟ.  

Ƚɢɞɪɨɨɤɢɫɶ ɚɥɸɦɢɧɢɹ ɜ ɳɟɥɨɱɢ ɪɚɫɬɜɨɪɹɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɥɸɦɢɧɚɬɚ. 

Ɉɬ ɜɟɥɢɱɢɧɵ ɪɇ ɫɪɟɞɵ ɡɚɜɢɫɢɬ ɩɨɥɧɨɬɚ ɪɚɫɬɜɨɪɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɨɥɧɨɟ ɪɚɫɬɜɨ-

ɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɪɇ = 12,5 - 13. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɡɚɦɚɫɥɟɧɧɨɫɬɢ ɨɫɚɞɤɚ 60 - 

70%  ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɰɟɫɫɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ ɳɟɥɨ-

ɱɶɸ ɩɪɢ t = 50 - 60 °ɋ ɢ ɪɇ = 11,5. ɉɪɢ ɷɬɨɦ ɞɨɡɚ ɳɟɥɨɱɢ ɫɨɫɬɚɜɢɬ 0,8 - 1 ɝ/ɝ. 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɫ  ɧɟɮɬɟɫɨɞɟɪɠɚɧɢɟɦ 30 - 40 % ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɰɟɫ-

ɫɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 65 - 70 0ɋ. Ɉɫɚɞɨɤ ɫ ɡɚɦɚɫɥɟɧɧɨɫɬɶɸ 45 - 55 % ɪɚɰɢɨ-

ɧɚɥɶɧɟɟ ɨɛɪɚɛɚɬɵɜɚɬɶ ɩɪɢ ɪɇ = 13 - 13,5, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 - 25 0ɋ. 

ȼ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɟ, ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɭ ȼɨɡɧɟɫɟɧɫɤɨɝɨ ɨɩɬɢɦɢɡɚ-

ɰɢɹ ɩɪɨɰɟɫɫɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɞɢɚɝɪɚɦɦ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢ-

ɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɩɪɨɰɟɫɫɚ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ  ɨɬɯɨɞɨɜ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ [48]. Ɋɟɝɭɥɢɪɨɜɨɱɧɵɟ ɞɢɚɝɪɚɦɦɵ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɢ ɫɨɜɦɟɫɬɧɨɣ ɨɩɬɢɦɚɥɶɧɨɫɬɢ, ɜɵɩɨɥɧɟɧɵ ɜ ɩɪɨ-

ɝɪɚɦɦɟ MATHLAB ɢ ɩɨɫɬɪɨɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɥɢɧɢɣ ɭɪɨɜɧɹ. ɇɚ ɪɢɫɭɧɤɟ 6 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɞɢɚɝɪɚɦɦɵ. 

2 2
2 30,298 2,168X X 

2 2
2 1 2 3 1 2 1 2

2
3

Y 83,122 20,797 X  19,12 X -19,592 X 11,46 X X 9,089 X 18,78 X

14,32 X

            

 
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Ɋɢɫɭɧɨɤ 6 - Ɋɟɝɭɥɢɪɨɜɨɱɧɵɟ ɞɢɚɝɪɚɦɦɵ ɩɪɨɰɟɫɫɚ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɨɜ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ
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2.3.1  ɂɡɭɱɟɧɢɟ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ  ɨɬɪɚɛɨɬɚɧ-

ɧɵɦ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ, ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɳɟɥɨɱɶɸ 

NaOH. ȼ ɬɚɛɥɢɰɟ  11  ɩɨɤɚɡɚɧɵ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ  ɳɟɥɨɱɧɵɦ 

ɪɚɫɬɜɨɪɨɦ. 

 

Ɍɚɛɥɢɰɚ 11 - ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ  ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

ȼɢɞ 

ɨɫɚɞɤɚ 

ɉɥɨɬ-

ɧɨɫɬɶ, 

ɝ/ɫɦ3 

ȼɥɚɠ-

ɧɨɫɬɶ, 

% 

ɋɭɯɨɣ 

ɨɫɬɚɬɨɤ 

ɩɨɫɥɟ 

ɩɪɨɫɭɲ., 

ɝ/ɞɦ3 

ɉɪɨɤɚɥ. 

ɨɫɬɚɬɨɤ, 

ɝ/ɞɦ3 

ɉɨɬɟɪɢ ɩɪɢ 

ɩɪɨɤɚɥ., 

ɝ/ɞɦ3 

Ɂɨɥɶɧɨɫɬɶ, 

% 

Ɂɚ-

ɦɚɫɥ., 

% 

ɍɞɟɥɶɧɨɟ 

ɫɨɩɪɨɬɢɜ. 

ɮɢɥɶɬɪɚ, 

ɫɦ/ɝ 
   450℃  800℃ 450℃ 800℃ 450℃ 800℃ 

Ɉɫɚɞɨɤ 

 ɋȼ, 

ɩɨɫɥɟ 

ɨɛɪɚɛ. 

NaOH 

0,953 96,3 37,0 19,79 19,135 17,21 17,86 53,49 51,72 46,51 64,2∙1010 

 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɨɫɚɞɤɚ, ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɳɟɥɨɱɶɸ NaOH, ɝ/ɞɦ3: 

 

c

FP2 2

cp








 ,                                                                                 (52) 

 

ɝɞɟ  Ɋɫɪ - ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɮɢɥɶɬɪɚɰɢɹ; 

F - ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, F = 1747 ɫɦ2; 

Ș - ɜɹɡɤɨɫɬɶ ɨɫɚɞɤɚ, Ș=0,01 ɝ/(ɫɦ∙ɫ); 

ɫ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɫɚɞɤɚ, ɫ = 0,0569ɝ/ɫɦ3; 

α - ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɤɨɨɪɞɢɧɚɬɚɯ t/V ɢ V, ɪɚɜ-

ɧɵɣ 0,069. 
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10102,641332
0569.001.0

069.0174765,1292





   (53) 

 

Ɍɚɛɥɢɰɚ 12 - ɉɚɪɚɦɟɬɪɵ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

№ t, ɫ 
Pɧɢɠ, 

ɦɦ ɪɬ.ɫɬ 

Pɜɟɪ, 

ɦɦ ɪɬ.ɫɬ 

P=( Pɧɢɠ+ Pɜɟɪɯ)/2, 

ɦɦ.ɪɬ.ɫɬ 

V1, 

ɫɦ3 

V= V1- V0, 

ɫɦ3 

t/V, 

ɫ/ ɫɦ3 

1 0 170 40 120 25 0 0,00 

2 30 178 60 125 60 4 7,50 

3 60 178 60 129 63 7 8,57 

4 120 160 40 134 69 13 9,23 

5 180 190 60 143 72 16 11,25 

6 240 200 70 148 74 18 13,33 

7 300 200 70 150 76 20 15,00 

8 360 200 70 159 78 22 16,36 

9 420 200 80 164 79 23 18,26 

10 480 200 80 170 80 24 20,00 

11 540 200 80 174 82 26 20,77 

12 600 200 80 178 82 26 23,08 

13 660 200 80 180 84 28 23,57 

14 720 200 80 186 84 28 25,71 

15 780 190 70 186 85 29 26,90 

16 840 190 70 188 86 30 28,00 

17 900 190 70 190 86 30 30,00 

18 960 190 70 205 89 33 36,36 

19 1020 190 70 212 91 35 42,86 

20 1080 190 70 215 92 36 50,00 

 

Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢ-

ɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 - Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɨɫɚɞɤɚ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡ ɧɚ ɩɪɢɛɨɪɟ NETZSCHSTA 449 F1, ɜ ɞɢɚɩɚɡɨɧɟ 30/20,0 (ɤ/ɦɢɧ/1000) ɜ ɪɟ-

ɠɢɦɟ ȾɋɄ-ɌȽ.  

Ɍɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ – ɦɟɬɨɞ ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɮɢɤɫɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɨɛɪɚɡɰɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɫɨɫɬɨɢɬ ɜ ɧɚɛɥɸɞɟɧɢɢ ɦɚɫɫɵ ɢɫɫɥɟɞɭɟɦɨɣ ɧɚɜɟɫɤɢ ɜɟɳɟɫɬɜɚ 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɟё ɬɟɦɩɟɪɚɬɭɪɵ. ɂɬɨɝɨɦ ɫɱɢɬɚɸɬɫɹ ɌȽ-ɤɪɢɜɵɟ–ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɫ-

ɫɵ ɧɚɜɟɫɤɢ (ɥɢɛɨ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɧɚɜɟɫɤɢ) ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

ɉɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɌȽ-ȾɌȺ/ȾɋɄ ɚɧɚɥɢɡɟ ɢɡɦɟɪɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨ-

ɝɨ ɩɨɬɨɤɚ ɢ ɦɚɫɫɵ ɨɛɪɚɡɰɚ ɤɚɤ ɮɭɧɤɰɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɪɟɝɭɥɢɪɭɟɦɚɹ ɚɬɦɨɫɮɟɪɚ. ɉɪɢ ɬɚɤɨɦ ɫɢɧɯɪɨɧɧɨɦ ɚɧɚɥɢɡɟ ɧɟ ɬɨɥɶɤɨ ɭɜɟɥɢ-

ɱɢɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɧɨ ɢ ɭɩɪɨɳɚɟɬɫɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟ-

ɡɭɥɶɬɚɬɨɜ, ɛɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɞɟɥɢɬɶ ɷɧɞɨ - ɢ ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, 

ɧɟ ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɢɡɦɟɧɟɧɢɟɦ ɦɚɫɫɵ (ɧɚɩɪɢɦɟɪ, ɮɚɡɨɜɵɟ ɩɟɪɟɯɨɞɵ) ɨɬ ɬɟɯ, 

ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ (ɧɚɩɪɢɦɟɪ, ɞɟɝɪɚɞɚɰɢɹ). 

Ɍɟɪɦɨɚɧɚɥɢɡɚɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɜɵɫɨɤɨɬɨɱɧɵɯ ɜɟɫɨɜ ɫ ɬɢɝɥɹɦɢ (ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɥɚɬɢɧɨɜɵɦɢ), ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɤɚɦɟɪɟ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɨɩɟɱɢ. ȼ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɨɛɪɚɡɰɚ, ɤ ɩɪɢɦɟɪɭ, ɩɨɞ ɞɨɧɵɲɤɨɦ ɬɢɝɥɹ, ɪɚɫɩɨ-

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D1%85%D0%BE%D0%B4
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ɥɚɝɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɚɹ ɬɟɪɦɨɩɚɪɚ, ɫ ɛɨɥɶɲɨɣ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɹɸɳɚɹ ɬɟɦɩɟɪɚɬɭ-

ɪɭ. Ʉɚɦɟɪɭ ɩɟɱɢ ɡɚɩɨɥɧɹɸɬ ɢɧɟɪɬɧɵɦ ɝɚɡɨɦ ɫ ɰɟɥɶɸ ɢɡɛɟɝɚɧɢɹ ɨɤɢɫɥɟɧɢɹ ɢɥɢ 

ɞɪɭɝɢɯ ɧɟɧɭɠɧɵɯ ɪɟɚɤɰɢɣ. Ⱦɥɹ  ɬɨɝɨ ɱɬɨɛɵ ɭɩɪɚɜɥɹɬɶ ɢɡɦɟɪɹɸɳɟɣ ɚɩɩɚɪɚɬɭɪɨɣ 

ɢ ɫɧɢɦɚɬɶ ɩɨɤɚɡɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɤɨɦɩɶɸɬɟɪ [49]. 

ȼ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɵɲɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɢ 

ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. ȼɟɪɯɧɢɣ ɩɪɟ-

ɞɟɥ ɬɟɦɩɟɪɚɬɭɪɵ ɨɝɪɚɧɢɱɟɧ ɥɢɲɶ ɫɩɨɫɨɛɧɨɫɬɹɦɢ ɩɪɢɛɨɪɚ, ɢ ɫɩɨɫɨɛɟɧ ɞɨɫɬɢɱɶ 

1000 C ɢ ɛɨɥɟɟ. ɉɪɢ ɷɬɨɦ, ɛɥɚɝɨɞɚɪɹ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɩɟɱɢ ɬɟɦɩɟɪɚ-

ɬɭɪɚ ɧɚ ɟё ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɜɵɫɨɤɚ ɢ ɧɟ ɜɵɡɵɜɚɟɬ ɨɠɨɝɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɪɦɨɚɧɚɥɢɡɚɬɨɪɵ ɜɨɡɦɨɠɧɨ ɩɨɞɫɨɟɞɢɧɢɬɶ ɤ ɜɵɯɨɞɧɨɦɭ 

ɲɬɭɰɟɪɭ ɩɟɱɢ ɢɧɮɪɚɤɪɚɫɧɵɣ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪ ɫ ɰɟɥɶɸ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɚɧɚ-

ɥɢɡɚ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɚ [50]. 

ɂɡɨɛɪɚɠɟɧɢɟ ɬɟɪɦɨɚɧɚɥɢɡɚɬɨɪɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɥɨɫɶ ɢɫɫɥɟ-

ɞɨɜɚɧɢɟ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

 

 

Ɋɢɫɭɧɨɤ 8 - ɉɪɢɛɨɪ NETZSCHSTA 449 F1 

 

Ɉɛɪɚɡɟɰ ɨɫɚɞɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɫɨɫɬɚɜɚ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɳɟɥɨɱɶɸ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɬɟɪɦɨɝɪɚɦɦɟ ɪɢɫɭɧɤɟ 9. 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%BF%D0%B0%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B6%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%84%D0%BE%D1%82%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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Ɋɢɫɭɧɨɤ 9 - Ɍɟɪɦɨɝɪɚɦɦɚ ɨɫɚɞɤɚ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɟɪɦɨɝɪɚɦɦɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɧɚɛɥɸɞɚɸɬɫɹ 4 ɷɧɞɨɷɮɮɟɤɬɚ: 

ɩɪɢ t = 112,2ºɋ ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɢɞɪɚɬɚɰɢɹ. 

ɉɢɤɢ ɩɪɢ t = 399,3ºɋ ɢ t = 420,0ºɋ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜɧɨɣ 

ɦɚɫɫɵ ɤɨɧɫɬɢɬɭɰɢɨɧɧɨɣ ɜɨɞɵ. Ɍɟɪɦɨɷɮɮɟɤɬ ɩɪɢ t = 789,4ºɋ  ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɨɟɞɢ-

ɧɟɧɢɟ ɤɚɥɶɰɢɹ. ɗɤɡɨɷɮɮɟɤɬ ɩɪɢ t = 502,2ºɋ ɨɛɴɹɫɧɹɟɬɫɹ ɫɝɨɪɚɧɢɟɦ ɦɚɫɟɥ. Ɉɫɬɚ-

ɬɨɱɧɚɹ ɦɚɫɫɚ ɨɫɚɞɤɚ - 41,53%. 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɟɧɬɝɟɧɨ - ɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɨ-

ɫɬɚɜɚ ɨɫɚɞɤɨɜ (ɢɫɯɨɞɧɨɝɨ ɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɪɚɫɬɜɨɪɨɦ NaOH) ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ 

ADVANCE - D8 ɜ ɢɧɬɟɪɜɚɥɟ ɭɝɥɨɜ 2 ș 10 - 60. Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 10 ɢ 11. 
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Ɋɢɫɭɧɨɤ 10 - Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ 

 

Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɛɵɥɚ ɫɧɹɬɚ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ ADVANCE - D8 ɜ ɢɧɬɟɪɜɚ-

ɥɚɯ ɭɝɥɨɜ 2ө 10 - 60. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɮɪɚɤɬɨɝɪɚɦɦɵ ɥɢɧɢɢ ɫ d = 3,86; d = 3,7; d = 

3,35; d = 3,04; d = 2,49; d = 2,39; d = 2,09; d = 1,99; d = 1,8 ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɪɚɡɥɢɱ-

ɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ Al2O3 (ɝɢɛɛɫɢɬɚ, ɛɚɣɟɪɢɬɚ ɢ ɛɟɦɢɬɚ), ɚ ɥɢɧɢɢ ɫ d = 2,457; d = 

1,99; d =1,92; d = 1,605 ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɚɥɢɱɢɟ ɫɨɟɞɢɧɟɧɢɣ ɤɚɥɶɰɢɹ. Ʌɢɧɢɢ ɫ d = 

4,857 ɢ d = 4,382 ɫɜɹɡɚɧɵ ɫ ɤɜɚɪɰɢɬɨɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 11 – Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɚ ɨɫɚɞɤɚ, ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ 
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ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɳɟɥɨɱɧɵɦ ɪɚɫ-

ɬɜɨɪɨɦ  NaOH ɧɚ ɞɢɮɪɚɤɬɨɝɪɚɦɦɟ ɥɢɧɢɢ ɫ d = 1,869; d = 2,08; d = 2,475; d = 3,06 

ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɚɥɢɱɢɟ CaCO3, ɥɢɧɢɢ ɫ d = 2,85; d = 2,33; d = 2,21; d = 1,99; d = 

1,853; d = 1,749; d = 1,649; d = 1,566 ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ CaSO4. Ʌɢɧɢɢ ɫ d = 3,5 ɢ d = 

3,45 ɫɜɹɡɚɧɵ ɫ ɤɜɚɪɰɢɬɨɦ SiO2. ɇɚɥɢɱɢɟ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɢɛɛɫɢɬɚ ɩɨɞ-

ɬɜɟɪɠɞɚɟɬɫɹ ɥɢɧɢɹɦɢ d = 2,48; d = 2,21; d = 1,93; d = 1,64.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɣ ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ, ɩɨɡɜɨɥɢɥ ɛɨɥɟɟ 

ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɚɜɵ ɨɫɚɞɤɨɜ ɢɫɯɨɞɧɨɝɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɪɚɫɬɜɨɪɨɦ 

NaOH. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɞɢɮɪɚɤɬɨɝɪɚɦɦ ɜɢɞɧɨ, ɱɬɨ ɨɫɚɞɨɤ ɩɨɫɥɟ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚ-

ɧɢɹ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ, 

ɱɬɨ ɨɛɴɹɫɧɹɟɬ ɭɥɭɱɲɟɧɢɟ ɟɝɨ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ. 

ȼɵɜɨɞɵ: 

1) ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɳɟɥɨɱɧɨɝɨ 

ɪɟɚɝɟɧɬɚ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ  ɨɬɯɨɞɨɜ ɧɟɮɬɟɫɨɞɟɪɠɚ-

ɳɢɯ  ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɩɨɥɭɱɢɬɶ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ NaȺlO2 ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

2) ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɩɪɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɢ 

ɪɚɫɬɜɨɪɨɦ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɨɛɟɡɜɨɠɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɧɢɠɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 
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3 Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɨɜ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ  

ɨɫɧɨɜɟ ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɬɯɨɞɚɯ ɢ ɫɨ-

ɞɟɪɠɚɳɢɯɫɹ ɜ ɧɢɯ ɤɨɦɩɨɧɟɧɬɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɬ.ɩ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ 

ɫ ɤɨɧɬɪɨɥɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɪɚɛɨɬɟ ɫ ɨɬɯɨɞɚɦɢ, ɩɪɢ ɢɯ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɢ ɢ ɩɟɪɟɪɚɛɨɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɳɟɪɛɚ ɞɥɹ ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚ-

ɸɳɟɣ ɫɪɟɞɵ [51]. 

Ʉɪɢɬɟɪɢɹɦɢ ɨɬɧɟɫɟɧɢɹ ɨɬɯɨɞɨɜ ɤ I-V ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɩɨ ɫɬɟɩɟɧɢ ɧɟɝɚ-

ɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɸɬɫɹ: 

- ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

- ɤɪɚɬɧɨɫɬɶ ɪɚɡɜɟɞɟɧɢɹ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɨɬɯɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɪɟɞɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɛɢɨɧɬɵ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ʉ), ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɣ 

ɩɨ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 13, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɭɦɦɟ 

ɫɬɟɩɟɧɟɣ ɨɩɚɫɧɨɫɬɢ ɜɟɳɟɫɬɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɬɯɨɞ (ɞɚɥɟɟ - ɤɨɦɩɨɧɟɧɬɵ ɨɬɯɨɞɚ), 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ki: 

 

1 2 ... mK K K K    , (54) 

 

ɝɞɟ  K1, K2, Km  - ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

m - ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɯɨɞɚ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ Ki ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ Ci ɤ ɤɨ-

ɷɮɮɢɰɢɟɧɬɭ ɟɝɨ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Wi . 

 

http://ivo.garant.ru/#/document/71296500/entry/1100
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/ Wi i iK C , (55) 

 

ɝɞɟ Ci  -  ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɨɬɯɨɞɟ (ɦɝ/ɤɝ); 

Wi - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸ-

ɳɟɣ ɫɪɟɞɵ (ɦɝ/ɤɝ). 

Ʉɨɷɮɮɢɰɢɟɧɬɨɦ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ Wi  ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ ɤɨɥɢɱɟɫɬɜɭ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ, 

ɧɢɠɟ ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɧ ɧɟ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸ-

ɳɭɸ ɫɪɟɞɭ. Ɋɚɡɦɟɪɧɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɦɝ/ɤɝ [52]. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ Wi  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɨɪɦɭɥ: 
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 (56) 

 

ɝɞɟ 4 / 3 1/ 3i iZ X  ; 

iZ  - ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨ-

ɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

iX  - ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ iX  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɝɞɟ jB  - ɡɧɚɱɟɧɢɟ ɛɚɥɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɚɠɞɨɦɭ ɨɰɟɧɟɧɧɨɦɭ ɩɟɪɜɢɱɧɨɦɭ ɩɨ-

ɤɚɡɚɬɟɥɸ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ; 

n - ɤɨɥɢɱɟɫɬɜɨ ɨɰɟɧɟɧɧɵɯ ɩɟɪɜɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ 

ɨɬɯɨɞɚ; 

 infB - ɡɧɚɱɟɧɢɟ ɛɚɥɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɨɤɚɡɚɬɟɥɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ. 

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɬɟ-

ɩɟɧɢ ɢɯ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɢ ɩɪɟɞɫɬɚɜɥɟ-

ɧɵ ɜ ɬɚɛɥɢɰɟ 14. 

Ɂɧɚɱɟɧɢɹ ɛɚɥɥɨɜ infB , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɱɢɫɥɚ ɨɰɟɧɟɧɧɵɯ ɩɟɪɜɢɱɧɵɯ ɩɨɤɚɡɚ-

ɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ (n) ɧɚ 12, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɢɧɬɟɪɜɚɥɚɦ ɟɝɨ ɢɡ-

ɦɟɧɟɧɢɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 15. 

 ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɦɟɧɟɧɢɹ Ʉɪɢɬɟɪɢɹ (1) (ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ 

ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ʉ)) ɩɨɥɭɱɟɧ V ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ, ɞɥɹ ɟɝɨ ɩɨɞ-

ɬɜɟɪɠɞɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ Ʉɪɢɬɟɪɢɹ (2) (ɤɪɚɬɧɨɫɬɶ (Ʉɪ) 

ɪɚɡɜɟɞɟɧɢɹ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɨɬɯɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞ-

ɪɨɛɢɨɧɬɵ ɨɬɫɭɬɫɬɜɭɟɬ) [53]. 

ɉɪɢ ɧɟɫɨɜɩɚɞɟɧɢɢ ɡɧɚɱɟɧɢɹ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɪɢɦɟɧɟɧɢɹ Ʉɪɢɬɟɪɢɹ (1) (ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ (Ʉ) ɢ ɩɪɢɦɟɧɟɧɢɹ Ʉɪɢɬɟɪɢɹ ɤɪɚɬɧɨɫɬɶ (Ʉɪ) ɪɚɡɜɟɞɟɧɢɹ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ 

ɨɬɯɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɛɢɨɧɬɵ ɨɬɫɭɬɫɬɜɭɟɬ, ɭɫɬɚɧɚɜ-

ɥɢɜɚɟɬɫɹ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɪɚɬɧɨɫɬɢ (Ʉɪ) ɪɚɡɜɟɞɟɧɢɹ ɜɨɞ-

ɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɨɬɯɨɞɚ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 16. 

 

Ɍɚɛɥɢɰɚ 13  - Ɂɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ʉ) ɩɨ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 
ɨɬɯɨɞɚ 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ʉ) 

1 2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13 

1 2 
I 6 410 10K   
II 4 310 10K   
III 3 210 10K   
IV 210 10K   
V 10K   

 

Ɍɚɛɥɢɰɚ 14 – ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

N 
ɩ/ɩ 

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 
ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

Ɂɧɚɱɟɧɢɹ, ɢɧɬɟɪɜɚɥɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɪɜɢɱɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
1 2 3 4 5 6 

1 nɉȾɄ  (ɈȾɄ*), ɦɝ/ɤɝ <1 1-10 10.1-100 >100 

2 Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ 1 2 3 ɧɟ ɭɫɬɚɧɨɜ. 
3 ȼɉȾɄ  (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ <0.01 0.01-0.1 0.11-1 >1 

4 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɜɨɞɧɵɯ ɨɛɴɟɤ-
ɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɰɟɥɟɣ ɩɢɬɶɟɜɨ-

ɝɨ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɝɨ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ 

1 2 3 4 

5 .ɪ ɯɉȾɄ  (ɈȻɍȼ), ɦɝ/ɥ <0.001 0.001-0.01 0.011-0.1 >0.1 

6 
Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɜɨɞɧɵɯ ɨɛɴɟɤ-

ɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
1 2 3 4 

7 
.ɫ ɫɉȾɄ  ( .ɦ ɪɉȾɄ ,ɈȻɍȼ),  <0.01 0.01-0.1 0.11-1 >1 

8 
Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡ-

ɞɭɯɟ 
1 2 3 4 

9 ɉɉɉȾɄ  (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ <0.01 0.01-1 1.1-10 >10 

10 Lg (S, ɦɝ/ɥ / ȼɉȾɄ , ɦɝ.ɥ)** >5 5-2 1.9-1 <1 

11 Lg ( ɧɚɫC , 3/ɦɝ ɦ  / .ɪ ɡɉȾɄ ) >5 5-2 1.9-1 <1 

12 Lg ( ɧɚɫC , 3/ɦɝ ɦ / .ɫ ɫɉȾɄ ɢɥɢ .ɪɦɉȾɄ  ) >7 7-3.9 3.8-1.6 <1.6 

13 Lg owK  (ɨɤɬɚɧɨɥ/ɜɨɞɚ) >4 4-2 1.9-0 <0 

14 50LC , ɦɝ/ɤɝ <15 15-150 151-5000 >5000 

15 50LC , 3/ɦɝ ɦ  <500 500-5000 5001-50000 >50000 

16 50
ɜɨɞɧLC , ɦɝ/ɥ/96 ɱ <1 1-5 5.1-100 >100 

17 5 /ȻȾ ȻɉɄ ɏɉɄ  100% <0.1 0,1-1,0 1,0-10 >10 

http://ivo.garant.ru/#/document/71296500/entry/1202
http://ivo.garant.ru/#/document/71296500/entry/1203
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 14 

1 2 3 4 5 6 

18 
ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ) 

Ɉɛɪɚɡɨɜɚ-
ɧɢɟ ɛɨɥɟɟ 
ɬɨɤɫɢɱɧɵɯ 
ɩɪɨɞɭɤɬɨɜ, 
ɜ ɬ.ɱ. ɨɛɥɚ-

ɞɚɸɳɢɯ 
ɨɬɞɚɥɟɧ-
ɧɵɦɢ ɷɮ-
ɮɟɤɬɚɦɢ 

ɢɥɢ ɧɨɜɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ 

Ɉɛɪɚɡɨɜɚ-
ɧɢɟ ɩɪɨ-
ɞɭɤɬɨɜ ɫ 

ɛɨɥɟɟ ɜɵ-
ɪɚɠɟɧɧɵɦ 
ɜɥɢɹɧɢɟɦ 

ɞɪɭɝɢɯ 
ɤɪɢɬɟɪɢɟɜ 
ɨɩɚɫɧɨɫɬɢ 

Ɉɛɪɚɡɨɜɚ-
ɧɢɟ ɩɪɨ-
ɞɭɤɬɨɜ, 
ɬɨɤɫɢɱ-

ɧɨɫɬɶ ɤɨ-
ɬɨɪɵɯ 

ɛɥɢɡɤɚ ɤ 
ɬɨɤɫɢɱɧɨ-
ɫɬɢ ɢɫɯɨɞ-
ɧɨɝɨ ɜɟɳɟ-

ɫɬɜɚ 

Ɉɛɪɚɡɨɜɚɧɢɟ 
ɦɟɧɟɟ ɬɨɤɫɢɱ-
ɧɵɯ ɩɪɨɞɭɤɬɨɜ 

19 
Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢɳɟ-

ɜɨɣ ɰɟɩɨɱɤɟ) 

ȼɵɪɚɠɟɧ-
ɧɨɟ ɧɚɤɨɩ-
ɥɟɧɢɟ ɜɨ 

ɜɫɟɯ ɡɜɟɧɶ-
ɹɯ 

ɇɚɤɨɩɥɟ-
ɧɢɟ ɜ ɧɟ-
ɫɤɨɥɶɤɢɯ 
ɡɜɟɧɶɹɯ 

ɇɚɤɨɩɥɟ-
ɧɢɟ ɜ ɨɞ-

ɧɨɦ ɢɡ ɡɜɟ-
ɧɶɟɜ 

ɇɚɤɨɩɥɟɧɢɟ ɨɬ-
ɫɭɬɫɬɜɭɟɬ 

 
ɉɪɢɫɜɚɢɜɚɟɦɵɣ ɛɚɥɥ jB  1 2 3 4 

* ȼ ɫɥɭɱɚɹɯ ɨɬɫɭɬɫɬɜɢɹ ɉȾɄ ɨɩɚɫɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɨɩɭɫɬɢɦɨ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ ɞɪɭɝɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɫɤɨɛɤɚɯ. 

** ȿɫɥɢ S  , ɬɨ  lg /S ɉȾɄ   ɢ ɛɚɥɥ ɪɚɜɟɧ 1, ɟɫɥɢ 0S  , ɬɨ  lg /S ɉȾɄ    ɢ 

ɛɚɥɥ ɪɚɜɟɧ 4. 

 

Ɍɚɛɥɢɰɚ 15 - Ɂɧɚɱɟɧɢɹ ɛɚɥɥɨɜ infB  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɧɬɟɪɜɚɥɚ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚ-

ɬɟɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (n/12) Ȼɚɥɥ 

<0,5 (n < 6) 1 

0,5 - 0,7 (n = 6 - 8) 2 

0,71 - 0,9 (n = 9 - 10) 3 

>0,9  4 

 

Ɍɚɛɥɢɰɚ 16 - Ɂɧɚɱɟɧɢɹ ɤɪɚɬɧɨɫɬɢ ɪɚɡɜɟɞɟɧɢɹ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɨɬɯɨɞɚ 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ Ʉɪɚɬɧɨɫɬɶ (Ʉɪ) ɪɚɡɜɟɞɟɧɢɹ ɜɨɞɧɨɣ ɜɵɬɹɠɤɢ ɢɡ ɨɬɯɨɞɚ* 

1 2 

I 10000ɪK   

http://ivo.garant.ru/#/document/71296500/entry/1501
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1 2 

II 1000 10000ɪK   

III 100 1000ɪK   

IV 1 100ɪK   

V 1ɪK   

* Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ V ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɚɦɚ ɜɨɞɧɚɹ ɜɵ-

ɬɹɠɤɚ, ɛɟɡ ɟё ɪɚɡɜɟɞɟɧɢɹ. 

 

3.1 Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɞɢɨɤɫɢɞɚ ɤɪɟɦɧɢɹ 

 

ȼɫɟ ɨɬɯɨɞɵ ɫɨɫɬɨɹɬ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɢ 

ɨɩɪɟɞɟɥɹɸɬ ɢɯ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɜɟɞɟɧɢɣ ɨ ɫɨɫɬɚɜɟ ɨɬɯɨɞɚ ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɪɟɧɬɝɟɧɨ - ɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɫɨɫɬɚɜɚ ɨɫɚɞ-

ɤɨɜ (ɢɫɯɨɞɧɨɝɨ ɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɪɚɫɬɜɨɪɨɦ NaOH) ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ ADVANCE-

D8 ɜ ɢɧɬɟɪɜɚɥɟ ɭɝɥɨɜ 2 ș 10-60. Ⱦɢɮɪɚɤɬɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 10 ɢ 

11. 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɳɟɥɨɱɧɵɦ ɪɚɫ-

ɬɜɨɪɨɦ  NaOH ɧɚ ɞɢɮɪɚɤɬɨɝɪɚɦɦɟ ɥɢɧɢɢ ɫ d = 1,869; d = 2,08; d = 2,475; d = 3,06 

ɭɤɚɡɵɜɚɸɬ ɧɚ ɧɚɥɢɱɢɟ CaCO3, ɥɢɧɢɢ ɫ d = 2,85; d = 2,33; d = 2,21; d = 1,99; d = 

1,853; d = 1,749; d = 1,649; d = 1,566 ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ CaSO4. Ʌɢɧɢɢ ɫ d = 3,5 ɢ d = 

3,45 ɫɜɹɡɚɧɵ ɫ ɤɜɚɪɰɢɬɨɦ SiO2. ɇɚɥɢɱɢɟ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɢɛɛɫɢɬɚ ɩɨɞ-

ɬɜɟɪɠɞɚɟɬɫɹ ɥɢɧɢɹɦɢ d = 2,48; d = 2,21; d = 1,93; d = 1,64.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɣ ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ, ɩɨɡɜɨɥɢɥ ɛɨɥɟɟ 

ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɚɜɵ ɨɫɚɞɤɨɜ ɢɫɯɨɞɧɨɝɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɪɚɫɬɜɨɪɨɦ 

NaOH. ɂɫɩɨɥɶɡɭɹ ɷɬɭ ɢɧɮɨɪɦɚɰɢɸ, ɦɵ ɫɦɨɠɟɦ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨ-

ɫɬɢ. 

 ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɢɦɟɪɟ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ    

« 2SiO ». 
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 Ɍɚɛɥɢɰɚ 17 – ɩɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 2SiO  

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨ-

ɧɟɧɬɚ ɨɬɯɨɞɚ 

Ɂɧɚɱɟɧɢɟ  

ɩɨɤɚɡɚɬɟɥɹ 

Ȼɚɥɥ ɂɫɬɨɱɧɢɤ 

 ɢɧɮɨɪɦɚɰɢɢ 

ɉȾɄɩ (ɈȾɄ), ɦɝ/ɤɝ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ ɇɟ ɭɫɬɚɧɨɜɥɟɧ 4 [2] 

ɉȾɄɜ (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ 10.0000000 4 [3] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

2 2 [3] 

ɉȾɄɪ.ɯ. (ɈȻɍȼ), ɦɝ/ɥ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨ-

ɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

- - - 

ɉȾɄɫ.ɫ. (ɉȾɄɦ.ɪ.,ɈȻɍȼ), ɦɝ/ɦ3 0.10000000 2 [4] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 3 3 [4] 

ɉȾɄɩɩ (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ - - - 

Lg(S, ɦɝ/ɥ/ɉȾɄɜ,ɦɝ.ɥ) 0.0 4 [9] 

Lg(ɋɧac, ɦɝ/ɦ3/ɉȾɄɪ.ɡ) 0.0 4 [9] 

Lg(ɋɧɚɫ, ɦɝ/ɦ3/ɉȾɄɫ.ɫ. ɢɥɢ ɉȾɄɦ.ɪ.) 0.0 4 [9] 

lg Kow(oɤɬaɧoɥ/ɜoɞa) - - - 

LD50, ɦɝ/ɤɝ - - [9] 

LC50, ɦɝ/ɦ3 - - [9] 

LC50
ɜɨɞɧ, ɦɝ/ɥ/96ɱ - - [9] 

ȻȾ=ȻɉɄ5/ɏɉɄ 100% - - [9] 

ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ ɨɤɪɭ-

ɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ) 

- - [9] 

Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢɳɟɜɨɣ 

ɰɟɩɨɱɤɟ) 

ɧɚɤɨɩɥɟɧɢɟ ɜ 

ɨɞɧɨɦ ɡɜɟɧɟ 

- [9] 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0.8 3 - 

 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 

1 56 /16 3,5X    

 
ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
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 1 4 3,5 / 3 1/ 3 4,33Z      

 

 1lg 2 4 / 6 4,33 4,4W      

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ 
 

 1 104,4 25118,86W    

 
ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

1 500000 / 25119 19,90K    

 

ɝɞɟ 1 % 10000C C   

 

1 50 10000 500000C     

 
 Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬɵ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɯɨɞɚ. 

Ɋɚɫɱɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞ, ɩɪɢɜɟɞɟɧ ɜ ɉɊɂɅɈɀȿ-

ɇɂɂ  B. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ Ki ɞɥɹ 

ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 18. 

 
Ɍɚɛɥɢɰɚ 18 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ  ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ 
ɤɨɦɩɨɧɟɧɬɨɜ 

Ʉɨɦɩɨɧɟɧɬ ɨɬɯɨɞɚ X  Z  lgW  W , ɦɝ/ɤɝ C , ɦɝ/ɤɝ K  

1 2 3 4 5 6 7 

2SiO  3,5 4,33 4,4 25118,86 500000 19,90 

2 3Al O  3,27 4,03 4,03 17734,189  700000 39,47 

3CaCO  3,28 4,04 4,04 11188,722 25000 22,34 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ18 

1 2 3 4 5 6 7 

4CaSO  3,7 4,6 4,85 71968,567 25000 3,47 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 2,8 3,4 3,4 2511,886  17210 13,32 

 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ Ki ɞɥɹ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɭɦɦɢɪɭɟɦ ɢɯ ɢ ɩɨɥɭɱɚɟɦ 

ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ Ʉ. 

 

2 2 3 3 4SiO Al O CaCO CaSO ɧɟɮɬɟɩɪɞɭɤɬɵK K K K K K      

 

19,90 39,47 22,34 3,47 13,32 98,5K        

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 13.  

ɂɫɫɥɟɞɭɟɦɵɣ ɨɬɯɨɞ ɨɬɧɨɫɢɬɫɹ ɤ IV ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ (ɦɚɥɨɨɩɚɫɧɵɟ) 

Ʉ ɞɚɧɧɨɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɹɬ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ 

ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɝɚɡɨɜɵɯ ɢ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ, ɩɪɨɦɵɫɥɨɜɨɣ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɩɪɢ ɱɢɫɬɤɟ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɱɢɫɬɤɟ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɵ. ɇɟɮɬɹɧɵɟ ɲɥɚɦɵ ɢɦɟɸɬ ɨɱɟɧɶ ɪɚɡ-

ɧɨɨɛɪɚɡɧɵɣ ɫɨɫɬɚɜ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɜɨɞɵ, ɩɟɫɨɤ, ɝɥɢɧɭ ɢ 

ɩɪɨɱɢɟ ɦɢɧɟɪɚɥɶɧɵɟ ɱɚɫɬɢ. ɋɨɨɬɧɨɲɟɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɚɜɚ ɤɨɥɟɛɥɟɬɫɹ ɜ 

ɨɱɟɧɶ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. ɋɨɫɬɚɜ ɲɥɚɦɨɜ ɡɚɜɢɫɢɬ ɨɬ ɝɥɭɛɢɧɵ ɢ ɬɢɩɚ ɩɟɪɟɪɚɛɚɬɵ-

ɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɯɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɩɪɨɱɢɯ ɮɚɤɬɨɪɨɜ. ȼ ɛɨɥɶɲɢɧ-

ɫɬɜɟ ɫɥɭɱɚɟɜ ɲɥɚɦɵ ɫɨɫɬɨɹɬ ɢɡ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ (10 - 57%), ɜɨɞɵ (31 - 86%), 

ɬɜɟɪɞɵɯ ɩɪɢɦɟɫɟɣ (1,3 - 45%). Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚɤɨɩɥɟɧɢɟ ɬɚɤɢɯ ɨɬɯɨɞɨɜ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɩɥɨɳɚɞɤɚɯ ɢɥɢ ɜ ɛɭɧɤɟɪɚɯ 

ɩɪɢ ɷɬɨɦ ɢɯ ɫɨɪɬɢɪɨɜɤɚ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ. ɒɥɚɦɵ ɨɛɥɚɞɚɸɬ 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɯɪɚɧɟɧɢɢ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚ-

ɟɬɫɹ ɩɪɨɬɟɤɚɧɢɟɦ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ⱦɟɥɨ ɜ ɬɨɦ ɱɬɨ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹɯ 

ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɚɬɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ, ɪɚɡɜɢɜɚɸɬɫɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɩɪɨɬɟɤɚɸɬ 
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ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɢ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ. ɇɨ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɧɟɮɬɟ-

ɩɪɨɞɭɤɬɨɜ ɢ ɫɨɥɟɣ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɤɢɫɥɨɪɨɞɚ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ 

ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɨɠɟɬ ɩɪɨɬɟɤɚɬɶ ɞɟɫɹɬɢɥɟɬɢɹɦɢ.  

ɑɚɫɬɨ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ ɭɬɢɥɢɡɢɪɭɸɬɫɹ ɩɭɬɟɦ ɫɠɢɝɚɧɢɹ ɧɚ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɛɟɡ ɨɱɢɫɬɤɢ ɜɵɞɟɥɹɟɦɵɯ ɩɪɢ ɷɬɨɦ ɝɚɡɨɜ, ɤɨɬɨɪɵɟ ɜɩɨ-

ɫɥɟɞɫɬɜɢɢ ɡɚɝɪɹɡɧɹɸɬ ɚɬɦɨɫɮɟɪɭ. ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɫɨɞɟɪɠɚɳɢɯ ɧɟɮɬɟɩɪɨ-

ɞɭɤɬɵ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɚɜɢɥɶɧɨ, ɟɫɥɢ ɩɪɟɞɩɪɢɹɬɢɹ ɛɭɞɭɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 

ɩɪɢ ɷɬɨɦ ɧɨɪɦɚɬɢɜɧɨ ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ. ɇɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɭɬɢɥɢɡɚɰɢɢ 

ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɲɬɪɚɮ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɫɬɟɩɟɧɢ 

ɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɦɵɯ ɫɩɨɫɨɛɨɜ ɭɬɢɥɢɡɚɰɢɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɹɧɵɯ ɨɬɯɨɞɨɜ, ɫɱɢɬɚɟɬɫɹ ɟɝɨ ɫɠɢɝɚ-

ɧɢɟ, ɱɬɨ ɢɦɟɟɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɱɟɧɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɬɦɨɫɮɟɪɭ. ɂ ɧɟɫёɬ 

ɜ ɫɟɛɟ ɭɝɪɨɡɭ ɞɥɹ ɱɟɥɨɜɟɤɚ. ȼɟɞɶ ɦɧɨɠɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ 

ɫɠɢɝɚɧɢɹ, ɢɦɟɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɨɩɚɞɚɸɬ ɜ ɜɨɡɞɭɯ ɢ ɡɚɪɚɠɚɸɬ ɫɨ-

ɛɨɣ ɜɫɸ ɨɤɪɭɝɭ [54]. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɦɟɬɨɞ, ɚ ɝɥɚɜɧɨɟ, ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ ɢ ɦɟɧɟɟ ɡɚɬɪɚɬ-

ɧɵɣ ɷɬɨ ɪɟɝɟɧɟɪɚɰɢɹ, ɩɭɬёɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɬɪɚɱɟɧɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɬɨɜɚɪɚ. ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɟɝɨ ɜɬɨɪɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɧɟ ɬɪɟɛɭɟɬ ɞɨɛɵɜɚɬɶ 

ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ. 

ɍɬɢɥɢɡɚɰɢɹ ɷɬɨɝɨ ɩɪɨɞɭɤɬɚ, ɛɟɡ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɬɪɟɛɭɟɬ ɟɝɨ ɯɪɚ-

ɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ёɦɤɨɫɬɹɯ. ȿɝɨ ɯɪɚɧɟ-

ɧɢɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɩɪɟɞɨɬɜɪɚɳɟɧɨ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɧɚ ɡɟɦɥɸ, ɜ 

ɫɥɭɱɚɟ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɩɪɨɥɢɜɚ [55]. 

ɋɬɟɩɟɧɶ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɧɚ Ɉɉɋ – ɧɢɡɤɚɹ. ɗɤɨɥɨ-

ɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɚɪɭɲɟɧɚ. ɉɟɪɢɨɞ ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 3-ɯ ɥɟɬ. 
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4 Ⱥɧɚɥɢɡ ɪɢɫɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ  ɩɪɨ-

ɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

ɍɳɟɪɛ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɨɯɚɪɚɤ-

ɬɟɪɢɡɨɜɚɬɶ ɪɢɫɤɨɦ, ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɢ ɨɛɴɟɦɨɜ ɩɨ-

ɬɪɟɛɥɹɟɦɵɯ ɧɟɮɬɢ ɢ ɬɨɩɥɢɜɚ, ɫɩɨɫɨɛɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɢ 

ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɡɚ-

ɝɪɹɡɧɟɧɢɣ. 

ɉɨɞ ɪɢɫɤɨɦ ɩɨɧɢɦɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɛɵɬɢɣ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɥɢ ɜ ɫɮɟɪɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟ-

ɥɨɜɟɤɚ. Ɋɢɫɤ (ȽɈɋɌ Ɋ ɂɋɈ 31000-2010) ɦɨɠɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɭɬɟɦ ɜɵɹɜ-

ɥɟɧɢɹ ɨɩɢɫɚɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɨɰɟɧɢɬɶ ɢ 

ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɟɝɨ ɡɧɚɱɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨ ɩɪɟɞɫɬɨɹ-

ɳɟɦ ɪɚɡɜɢɬɢɢ ɫɨɛɵɬɢɣ, ɹɜɥɟɧɢɣ ɩɪɨɰɟɫɫɨɜ, ɢɯ ɢɡɦɟɧɟɧɢɣ ɢ ɢɫɯɨɞɨɜ.  

Ɍɟɪɦɢɧ «ɨɰɟɧɤɚ ɪɢɫɤɚ» ɦɨɠɟɬ ɜɵɪɚɠɚɬɶ ɩɪɨɰɟɞɭɪɭ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɜɟɥɢ-

ɱɢɧɵ, ɬ.ɟ. ɨɰɟɧɢɜɚɧɢɟ ɪɢɫɤɚ, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɭ ɫɬɟɩɟɧɢ ɷɬɨɝɨ ɪɢɫɤɚ. ȼ ɨɛɥɚɫɬɢ 

ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɨɰɟɧɤɢ, ɚɧɚɥɢɡɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ 

ɪɢɫɤɚ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɷɬɨɝɨ ɤɪɢɬɟɪɢɹ ɫɨɫɬɨɢɬ ɜ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ 

ɨɰɟɧɢɜɚɧɢɹ ɫɪɚɡɭ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɛɵɬɢɹ – ɱɚɫɬɨɬɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɨɫɥɟɞ-

ɫɬɜɢɣ [56]. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɫɨɡɞɚɸɬ ɧɟ ɬɨɥɶɤɨ ɬɟɯɧɨɝɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 

ɧɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨ-ɩɨɥɢɬɢɱɟɫɤɭɸ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɜ ɨɛɳɟɫɬɜɟ. Ɇɧɨɝɢɟ ɜɢɞɵ ɩɪɨ-

ɞɭɤɰɢɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ, ɫ ɩɟɪɟɞɨɜɨɣ ɬɟɯɧɨɥɨɝɢɟɣ, ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɟɣ ɤɨɦɩɥɟɤɫɧɭɸ ɩɟɪɟɪɚɛɨɬɤɭ ɫɵɪɶɹ ɢ ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɨɬɟɧ ɩɨɡɢɰɢɣ, ɜɡɪɵ-

ɜɨɨɩɚɫɧɵ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵ ɢɥɢ ɬɨɤɫɢɱɧɵ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɜɪɟ-

ɦɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɢɯ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɤɨɥɨɝɢ-

ɱɟɫɤɭɸ ɨɩɚɫɧɨɫɬɶ.     
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ɍɳɟɪɛ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɪɢɫɤɨɦ, ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɤɨ-

ɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɢ ɨɛɴɟɦɨɜ ɩɨɬɪɟɛɥɹɟɦɵɯ ɧɟɮɬɢ ɢ ɬɨɩɥɢɜɚ, ɫɩɨɫɨɛɨɜ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨ-

ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ.  

ɋɵɪɚɹ ɧɟɮɬɶ, ɚ ɬɚɤɠɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ, ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ, ɫɦɚɡɨɤ, ɢɫɯɨɞ-

ɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬ. ɞ., ɩɨɩɚɞɚɸɬ ɜ ɡɧɚɱɢ-

ɬɟɥɶɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɜ ɚɬɦɨɫɮɟɪɧɵɟ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ 

ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɜɦɟɫɬɟ ɫ ɧɢɦɢ ɩɨɫɬɭɩɚɸɬ ɜ ɨɬɤɪɵɬɵɟ ɜɨɞɨɟɦɵ, ɩɨɱɜɭ, ɩɨɞɡɟɦ-

ɧɵɟ ɜɨɞɨɧɨɫɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɧɚɪɭɲɚɹ ɯɨɞ ɟɫɬɟɫɬɜɟɧɧɵɯ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫ-

ɫɨɜ, ɜɵɡɵɜɚɹ ɝɢɛɟɥɶ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɨɡɟɪ, ɪɟɤ ɢ ɦɨɪɟɣ, ɫɧɢɠɚɹ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɬɚɥɢ ɨɞɧɢɦ ɢɡ ɝɥɨɛɚɥɶɧɵɯ ɡɚ-

ɝɪɹɡɧɢɬɟɥɟɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚ-

ɬɨɱɧɨ ɜɨɞɨɟɦɤɨɣ, ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ ɩɨɫɬɨɹɧɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɫɢɫɬɟɦɵ ɜɨɞɨɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɜɨɞɨɩɨ-

ɬɪɟɛɥɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ [57]. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ – ɤɪɭɩɧɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɣ, ɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ. ȼɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɦ ɰɢɤɥɟ, ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɢ ɞɥɹ ɛɵɬɨɜɵɯ ɰɟɥɟɣ.  

ȼɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɰɢɤɥɟ, ɜɨ-

ɞɚ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɧɚɫɵɳɚɟɬɫɹ ɜɪɟɞɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɩɪɟ-

ɜɪɚɳɚɟɬɫɹ ɜ ɫɬɨɱɧɭɸ ɜɨɞɭ [58].  

ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ - ɷɬɨ ɠɢɞɤɢɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ 

ɩɪɢ ɞɨɛɵɱɟ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɵɪɶɹ.  

Ʉɚɱɟɫɬɜɟɧɧɵɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ ɫɬɨɱɧɵɯ ɜɨɞ ɪɚɡɥɢɱɟɧ ɢ ɡɚɜɢɫɢɬ ɨɬ 

ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɨ ɫɨɫɬɚɜɭ ɫɬɨɤɢ 

ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɚ, ɫɨɞɟɪɠɚɳɢɯ:  

1. ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɜɤɥɸɱɚɹ ɬɨɤɫɢɱɧɵɟ;  
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2. ɨɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ;  

3. ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ.  

Ʉ ɩɟɪɜɨɦɭ ɬɢɩɭ ɨɬɧɨɫɹɬɫɹ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɨɞɨɜɵɯ, ɫɭɥɶɮɚɬɧɵɯ, ɚɡɨɬɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɡɚɜɨɞɨɜ ɦɚɪɝɚɧɰɟɜɵɯ ɪɭɞ, ɫɜɢɧɰɨɜɵɯ, ɧɢɤɟɥɟɜɵɯ, 

ɰɢɧɤɨɜɵɯ, ɜ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɬɫɹ ɤɢɫɥɨɬɵ, ɳɟɥɨɱɢ, ɤɚɬɢɨɧɵ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɢ 

ɩɪ. ɋɬɨɱɧɵɟ ɜɨɞɵ ɷɬɨɝɨ ɬɢɩɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡɦɟɧɹɸɬ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɨɞɵ.  

ɋɬɨɱɧɵɟ ɜɨɞɵ ɜɬɨɪɨɝɨ ɬɢɩɚ ɫɛɪɚɫɵɜɚɸɬɫɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɦɢ ɡɚ-

ɜɨɞɚɦɢ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɫɢɧɬɟɡɚ ɢ ɩɪ. ȼ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɚɦɦɢɚɤ, 

ɚɥɶɞɟɝɢɞɵ, ɫɦɨɥɵ, ɮɟɧɨɥɵ ɢ ɩɪɨɱɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ. Ɍɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɟ ɜɨɡ-

ɞɟɣɫɬɜɢɟ ɫɬɨɤɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ ɡɚɤɥɸɱɚɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɩɪɨɰɟɫɫɚɯ ɨɤɢɫɥɟɧɢɹ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɫɧɢɠɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ, ɜɨɡɪɚɫɬɚɟɬ ɛɢɨɥɨ-

ɝɢɱɟɫɤɚɹ (ȻɉɄ) ɢ ɯɢɦɢɱɟɫɤɚɹ (ɏɉɄ) ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ, ɩɪɨɢɫɯɨɞɢɬ 

ɭɯɭɞɲɟɧɢɟ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɨɞɵ.  

ɋɬɨɱɧɵɟ ɜɨɞɵ ɬɪɟɬɶɟɝɨ ɬɢɩɚ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɨɛ-

ɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɩɪɢɛɨɪɨɫɬɪɨɢɬɟɥɶɧɨɣ ɢ ɪɚ-

ɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɩɪɨɱɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. ȼ ɫɨ-

ɫɬɚɜɟ ɞɚɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ: ɳɟɥɨɱɢ, ɤɢɫɥɨɬɵ, ɤɚ-

ɬɢɨɧɵ ɬɹɠɟɥɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɟ 

ɜɟɳɟɫɬɜɚ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɤɪɚɫɢɬɟɥɢ ɢ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ [59].  

Ɉɫɧɨɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ ɜ ɫɬɨɤɚɯ – ɦɟɧɶɲɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɜɨɞɨɣ (ɛɟɧɡɢɧ 0,7 - 0,76 ɝ/ɫɦ3, ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 0,8 - 0,9, ɪɟɚɤɬɢɜ-

ɧɨɟ ɬɨɩɥɢɜɨ 0,8 - 0,85, ɦɚɡɭɬ 0,94 - 1 ɝ/ɫɦ3) ɢ ɧɢɡɤɚɹ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ. Ⱦɥɹ 

ɦɟɥɤɢɯ ɮɪɚɤɰɢɣ - ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɚ ɧɭɥɸ.  

ȼ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɞɢɫɩɟɪɫɧɨɦɭ 

ɫɨɫɬɚɜɭ ɧɟɮɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜ ɫɜɨɛɨɞɧɨɦ, ɷɦɭɥɶɝɢɪɨɜɚɧɧɨɦ ɢ ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨ-

ɫɬɨɹɧɢɢ.  

ɉɪɢ ɫɛɪɨɫɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɜɨɞɨɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ 

ɬɳɚɬɟɥɶɧɨɟ ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ (ɋɚɧɉɢɧ 2.1.5.980-

00). ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɧɟɮɬɢ ɜ ɜɨɞɨɟɦɚɯ ɜɫɟɝɨ ɥɢɲɶ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,01 ɝ/ɥ, ɜɨɞɚ 
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ɫɬɚɧɨɜɢɬɫɹ ɧɟɩɪɢɝɨɞɧɨɣ ɞɥɹ ɭɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɜɤɭɫɚ, ɡɚɩɚɯɚ, 

ɰɜɟɬɚ, ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ ɢ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɫɧɢɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨ-

ɪɨɞɚ, ɨɛɪɚɡɭɸɬɫɹ ɜɪɟɞɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɬɨɤɫɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɢ ɧɚɱɢɧɚɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɭɝɪɨɡɭ ɞɥɹ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɱɟɥɨɜɟɤɚ (ɋɚɧ-

ɉɢɧ 2.1.4.1074-01) [60].  

Ɉɛɪɚɡɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɢ ɜɵɩɭɫɤɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, 

ɚ ɬɚɤɠɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɡɦɨɜ, ɚɝɪɟɝɚɬɨɜ, 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ.  

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ ɹɜɥɹɸɬ-

ɫɹ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɩɨ ɨɬɜɨɞɭ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɩɪɟɞɩɪɢɹɬɢɹ. Ȼɟɫɩɟɪɟɛɨɣ-

ɧɨɫɬɶ ɢ ɫɥɚɠɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɜɫɟɯ ɨɛɨɪɭɞɨɜɚɧɢɣ ɢ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɧɟɮɬɟɩɟɪɟɪɚ-

ɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɯɨɪɨɲɭɸ ɪɚɛɨɬɭ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɡɚɥɨɝɨɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɦɛɢɧɚɰɢɹɦɢ ɫɥɭ-

ɱɚɣɧɵɯ ɫɨɛɵɬɢɣ ɢɫɩɨɥɶɡɭɸɬ ɥɨɝɢɤɨ-ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ.  

Ⱦɟɪɟɜɨ ɨɬɤɚɡɨɜ – ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɨ-

ɛɵɬɢɹɦɢ-ɚɜɚɪɢɹɦɢ ɢ ɢɧɢɰɢɢɪɭɸɳɢɦɢ ɢɯ ɫɨɛɵɬɢɹɦɢ.  

ɉɨɫɬɪɨɟɧɢɟ ɞɟɪɟɜɨ ɨɬɤɚɡɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ ɩɪɨɰɟɫɫ 

ɩɪɨɫɥɟɠɢɜɚɧɢɹ ɢ ɨɫɦɵɫɥɟɧɢɹ ɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ (ɫɜɟɪɯɭ 

ɜɧɢɡ). Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɨ-ɩɟɪɜɵɯ, ɨɬɵɫɤɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟ-

ɧɢɹ (ɧɢɠɟɫɬɨɹɳɢɟ, ɢɧɢɰɢɢɪɭɸɳɢɟ ɫɨɛɵɬɢɹ) ɢ, ɜɨ-ɜɬɨɪɵɯ, ɨɩɪɟɞɟɥɢɬɶ ɱɚɫɬɨɬɭ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɟɪɯɧɟɣ, ɝɨɥɨɜɧɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ (ɪɢɫɭɧɨɤ 12) ɧɟɨɛɯɨɞɢɦɨ ɞɟɬɚɥɶɧɨɟ ɡɧɚɧɢɟ 

ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ. ɉɨɫɬɪɨɟɧɢɟ ɧɚɱɢɧɚɸɬ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ (ɝɨ-

ɥɨɜɧɨɝɨ) ɫɨɛɵɬɢɹ, ɤɨɬɨɪɨɟ ɱɟɬɤɨ ɮɨɪɦɭɥɢɪɭɸɬ ɢ ɞɚɸɬ ɩɪɢɡɧɚɤɢ ɟɝɨ ɬɨɱɧɨɝɨ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ.  

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬ ɜɨɡɦɨɠɧɵɟ ɩɟɪɜɢɱɧɵɟ ɢ ɜɬɨɪɢɱɧɵɟ ɨɬɤɚɡɵ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɪɟɚɥɢɡɚɰɢɢ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɢɯ ɤɨɦɛɢɧɚɰɢɢ. 
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Ɂɚɬɟɦ ɢɫɫɥɟɞɭɸɬɫɹ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɬɢɯ ɫɨɛɵɬɢɣ ɢ ɬ. ɞ., ɞɨ ɬɟɯ ɩɨɪ, ɩɨ-

ɤɚ ɧɟ ɛɭɞɭɬ ɜɵɹɜɥɟɧɵ ɜɫɟ ɩɟɪɜɢɱɧɵɟ ɫɨɛɵɬɢɹ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɭɤɬɭɪɚ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ ɜɤɥɸɱɚɟɬ ɨɞɧɨ ɝɨɥɨɜɧɨɟ ɫɨɛɵɬɢɟ 

(ɚɜɚɪɢɹ), ɤɨɬɨɪɨɟ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɧɚɛɨɪɨɦ ɧɢɠɟɫɬɨɹɳɢɯ ɫɨɛɵɬɢɣ (ɨɲɢɛɨɤ, ɨɬɤɚ-

ɡɨɜ ɢ ɬ.ɞ.), ɨɛɪɚɡɭɸɳɢɯ ɩɪɢɱɢɧɧɵɟ ɰɟɩɢ.  

Ɇɟɬɨɞɨɥɨɝɢɹ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ:  

- ɨɩɢɫɚɬɶ ɫɰɟɧɚɪɢɣ ɚɜɚɪɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɢɫ-

ɯɨɞɧɵɯ ɫɨɛɵɬɢɣ;  

- ɨɩɪɟɞɟɥɢɬɶ ɫɜɹɡɶ ɨɬɤɚɡɨɜ ɫɢɫɬɟɦ ɫ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɚɜɚɪɢɢ;  

- ɫɨɤɪɚɬɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɧɚɛɨɪ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɚɜɚɪɢɣ;  

- ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɜɟɪɯɧɢɟ ɫɨɛɵɬɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ [61]. 

 

 

 

Ɋɢɫɭɧɨɤ 12 – ɋɬɪɭɤɬɭɪɚ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ  

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɪɚɡɥɢɜɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ, ɛɵɥɨ ɫɨɫɬɚɜɥɟɧɨ ɞɟɪɟɜɨ ɨɬɤɚ-

ɡɨɜ, ɞɥɹ ɞɚɧɧɨɣ ɚɜɚɪɢɢ Ɋɢɫɭɧɨɤ 13.  
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Ɋɢɫɭɧɨɤ 13 – Ⱦɟɪɟɜɨ ɨɬɤɚɡɨɜ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɬɚɤɨɣ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɚɤ «ɪɚɡ-

ɥɢɜ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ», ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɫɥɟɞɭɸɳɭɸ ɥɨɝɢɱɟɫɤɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ.  

ɇɚɫɬɭɩɥɟɧɢɟ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɞɧɨɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɛɵ-

ɬɢɣ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ 

ɢɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɪɚɤɬɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɛɵɬɢɟ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» 

ɡɚɜɢɫɢɬ ɨɬ ɞɜɭɯ ɫɨɛɵɬɢɣ (ɨɩɟɪɚɬɨɪ «ɂ»): ɨɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ ɢ ɨ 

ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ. ɇɟɢɫɩɪɚɜ-

ɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ ɦɨɝɭɬ ɛɵɬɶ ɞɜɭɯ ɬɢɩɨɜ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɧɟɢɫɩɪɚɜɧɨɫɬɶ 

ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢɥɢ ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ. ȼ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɱɟɬɵɪɟɦ ɫɨɛɵɬɢ-

ɹɦ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ, ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ 
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ɭɫɬɚɧɨɜɨɤ, ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɢɥɢ ɢɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɋɨ-

ɛɵɬɢɟ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ» ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɞɜɟ ɩɪɢɱɢɧɵ (ɨɩɟɪɚɬɨɪ «ɂ»): 

ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ. ȼ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɫɨɛɵɬɢɟ «ɉɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ» ɡɚɜɢɫɢɬ ɨɬ (ɨɩɟɪɚɬɨɪ «ɂ») 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɟ (ɦɚɧɨɦɟɬɪ) ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɜɬɨɦɚ-

ɬɢɤɢ.  

ɋɨɛɵɬɢɟ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ ɭɫɬɚɧɨɜɨɤ» ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 

ɜɫɥɟɞɫɬɜɢɟ ɞɜɭɯ ɩɪɢɱɢɧ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɤɨɪɪɨɡɢɣɧɨɝɨ ɢɡɧɨɫɚ ɢɥɢ ɜɧɟɲɧɢɯ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. ɇɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ ɦɨ-

ɠɟɬ ɩɪɨɢɡɨɣɬɢ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɜ ɫɥɟɞɫɬɜɢɢ ɩɨɞɡɟɦɧɨɣ ɤɨɪɪɨɡɢɢ, ɧɟɤɚɱɟ-

ɫɬɜɟɧɧɨɣ ɫɜɚɪɤɢ, ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɭɛ ɢɥɢ ɜɧɟɲɧɟɝɨ ɦɟɯɚɧɢɱɟ-

ɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ. Ɍɚɤɨɟ ɫɨɛɵɬɢɟ ɤɚɤ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɜɨɡɧɢɤɚɟɬ 

ɛɥɚɝɨɞɚɪɹ ɱɟɬɵɪɟɦ ɩɪɢɱɢɧɚɦ (ɨɩɟɪɚɬɨɪ «ɂɅɂ»): ɡɟɦɥɟɬɪɹɫɟɧɢɸ, ɧɚɜɨɞɧɟɧɢɸ, 

ɨɩɨɥɡɧɸ ɢɥɢ ɩɨɠɚɪɭ.  

Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ɋ. 

 ɂɡ ɪɚɫɱɟɬɚ, ɩɨ ɮɨɪɦɭɥɟ ɋ.5, ɉɪɢɥɨɠɟɧɢɹ ɋ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨ-

ɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,00024. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɪɢɫɤ ɫɨɨɬɜɟɬ-

ɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɜɧɨɣ ͳͲ−଺. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɣ ɚɜɚ-

ɪɢɢ ɜɵɫɨɤɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɞɨɩɭɫɬɢɦɨɦɭ ɪɢɫɤɭ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɢ, ɧɭɠɧɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɚɫɬɭɩɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɚɫɬɭɩɥɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɥɢɹɬɶ ɧɚ ɬɟ ɢɫɯɨɞɧɵɟ ɫɨɛɵ-

ɬɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ, ɬɨ ɟɫɬɶ ɷɬɨ ɫɨɛɵɬɢɹ ɩɨɞ № 3, 2, 1, 12 ɢ 

9. 

ɍɳɟɪɛ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɨɜ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɪɢɫɤɨɦ, ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɤɨ-

ɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɢ ɨɛɴɟɦɨɜ, ɩɨɬɪɟɛɥɹɟɦɵɯ ɧɟɮɬɢ ɢ ɬɨɩɥɢɜɚ, ɫɩɨɫɨɛɨɜ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨ-

ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ [62].  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɚɜɚɪɢɣ, ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɧɟɪɟɝɭɥɢɪɭ-

ɟɦɵɣ ɫɛɪɨɫ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɵɣ ɧɚɧɟɫɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ 

ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɧɚɧɟɫɟɧɧɵɣ ɭɳɟɪɛ, ɩɪɨɢɡɜɟ-

ɞɟɧ ɪɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ 

ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɚɤɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɤɚɤ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɢ ɠɟɥɟɡɨ.  

ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɫɛɪɨɫ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣ-

ɬɢ ɧɚ ɩɨɱɜɭ, ɪɚɫɱɟɬ ɭɳɟɪɛɚ ɩɨɱɜɟɧɧɨɦɭ ɩɨɤɪɨɜɭ ɧɟ ɩɪɨɢɡɜɨɞɢɥɫɹ [63].  

Ɋɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɛɚɡɨɜɵɯ ɧɨɪɦɚɬɢɜɨɜ ɩɥɚɬɵ ɡɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ, ɭɬɜɟɪɠɞɟɧɧɵɯ ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ № 913 ɨɬ 

13.09.2016 ɝ. 

 ɉɥɚɬɚ ɡɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɜ ɩɪɟɞɟɥɚɯ 

ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦɚɬɢɜɨɜ (ɉɧ, ɪɭɛ.) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ 

 

ɉɧ= J ·Ʉ·Ɇɧ ·1,04  (58) 

 

ɝɞɟ J - ɋɬɚɜɤɚ ɩɥɚɬɵ ɡɚ ɫɜɟɪɯɥɢɦɢɬɧɵɣ ɫɛɪɨɫ; ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ J=14711,7 

ɪɭɛ. 

Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɜɟɪɯɥɢɦɢɬɧɵɣ ɫɛɪɨɫ (Ʉ=5) 

Ɇɇ - ɦɚɫɫɚ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɨɜ, 

ɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɰɟɧ 2018 ɝ ɜ ɰɟɧɵ 2019 ɝ ɪɚɜɟɧ 1,04 

ɉɥɚɬɚ ɡɚ ɫɛɪɨɫ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɞɨ ɨɛɪɚɛɨɬɤɢ), ɪɭɛ 

 

ɉɧ = 14711,7·5· 6144306,12 10 1,04  11016,12 

 

ɉɥɚɬɚ ɡɚ ɫɛɪɨɫ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ), ɪɭɛ 

 

ɉɧ = 14711,7·5· 63441,72 10 1,04   2295,502 
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ɉɥɚɬɚ ɡɚ ɭɳɟɪɛ ɧɚɧɟɫɟɧɧɵɣ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 19. 

Ɍɚɛɥɢɰɚ 19 - ɍɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ 

Ɂȼ 
C,

3/ɦɝ ɞɦ  
M, ɬ 

Y, ɬɵɫ. 

ɪɭɛ 

ɋɬɚɜɤɚ ɩɥɚɬɵ 

ɡɚ 1 ɬɨɧɧɭ Ɂȼ 

ɧɚ 2018ɝ. ɪɭɛ-

ɥɟɣ 

ɉɥɚɬɚ ɡɚ 

ɫɛɪɨɫ, ɪɭɛ. 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
34360 6144306,12 10  148,74  14711,7 11016,12 

17210 63441,72 10  3,55  14711,7 2295,5 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɜɵɩɭɫɤɚ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ɢɫɯɨɞɧɨɝɨ ɨɫɚɞɤɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɛɭɞɟɬ ɧɚɧɟɫɟɧ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɜ 

ɪɚɡɦɟɪɟ 11016,12 ɪɭɛɥɟɣ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɨɬɫɭɬɫɬɜɨ-

ɜɚɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɱɢɫɬɤɟ ɫɬɨɤɨɜ, ɭɳɟɪɛ ɜ 2295,5 ɪɭɛɥɟɣ ɛɭɞɟɬ 

ɧɚɧɟɫɟɧ ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɨɫɚɞɨɤ ɛɭɞɟɬ ɨɛɪɚɛɨɬɚɧ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ NaOH. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɫɬɨɹɳɟɝɨ ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ 

ɨɫɚɞɤɚ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɧɢɠɚɟɬ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 5 

ɪɚɡ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɟ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ.  

- ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚ-

ɝɟɧɬɚ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ  ɨɬɯɨɞɚ ɧɟɮɬɟɫɨɞɟɪɠɚɳɢɯ  

ɫɬɨɱɧɵɯ ɜɨɞ ɜ 6 ɪɚɡ ɢ ɩɨɥɭɱɢɬɶ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ NaȺlO
2
 ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

- ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɩɪɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɢ ɪɚɫ-

ɬɜɨɪɨɦ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɨɛɟɡɜɨɠɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɧɢɠɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

- ɂɫɫɥɟɞɭɟɦɵɣ ɨɬɯɨɞ ɨɬɧɨɫɢɬɫɹ ɤ IV ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ (ɦɚɥɨɨɩɚɫɧɵɟ). 

ɋɬɟɩɟɧɶ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɧɚ Ɉɉɋ – ɧɢɡɤɚɹ. ɗɤɨɥɨɝɢɱɟɫɤɚɹ 

ɫɢɫɬɟɦɚ ɧɚɪɭɲɟɧɚ. ɉɟɪɢɨɞ ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 3-ɯ ɥɟɬ. 

- Ɉɛɪɚɛɨɬɤɚ ɨɫɚɞɤɚ ɳɟɥɨɱɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɧɢɠɚɟɬ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 5 ɪɚɡ 
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Ⱥɧɚɥɢɬ. ɨɛɡɨɪ ɋɈ ɊȺɇ, ȽɉɇɌȻ, ɇɂɈɏ. – ɇɨɜɨɫɢɛɢɪɫɤ, 1992. – 72 ɫ.;  

59. ɋɩɪɚɜɨɱɧɢɤ ɢɧɠɟɧɟɪɚ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɷɤɨɥɨɝɚ). ɍɱɟɛɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ. ɉɨɞ ɪɟɞ. ɉɟɪɯɭɬɤɢɧɚ ȼ. ɉ. Ɇ.: «ɂɧɮɪɚ-ɂɧɠɟɧɟɪɢɹ», 
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60. ɑɭɪɚ ɇ. ɇ. Ɍɟɯɧɨɝɟɧɧɵɣ ɪɢɫɤ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɇ.: ɄɇɈɊɍɋ, 2011.-

280 ɫ.;  

61. Ȼɭɪɟɧɢɧ ȼ. ȼ. ɇɨɜɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ 

ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. ɗɤɨɥɨɝɢɹ ɢ ɩɪɨɦɵɲɥɟɧ-

ɧɨɫɬɶ Ɋɨɫɫɢɢ. 2011. № 10 ɋ. 8 - 11.;  

62. Ⱥɥɵɦɨɜ ȼ. Ɍ., Ɍɚɪɚɫɨɜ ɇ. ɉ. Ɍɟɯɧɨɝɟɧɧɵɣ ɪɢɫɤ. Ⱥɧɚɥɢɡ ɢ ɨɰɟɧɤɚ: ɭɱɟɛɧɨ 

ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ. - Ɇ.: ɂɄɐ «Ⱥɤɚɞɟɦɤɧɢɝɚ», 2005. - 118 ɫ.; 

63. Ɋɢɫɤɢ - ɩɨɧɹɬɢɟ ɢ ɜɢɞɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɢɫɤɨɜ - [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.grandars.ru/student/fin-m/vidy-riskov.html  

64. Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ. Ɉɰɟɧɤɚ ɪɢɫɤɚ ɞɥɹ ɡɞɨɪɨɜɶɹ. Ɇ., 1996. - 140ɫ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɨɱɢɫɬɤɢ  ɧɟɮɬɟɫɨ-

ɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ 

 

Ⱥ1 Ɋɚɫɱɟɬ ɭɫɪɟɞɧɢɬɟɥɹ ɫ ɩɟɪɟɦɟɲɢɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ – ɭɫɪɟɞɧɢɬɟɥɹ, ɦ3: 

 

W = Qɱɚɫ·Ɍ,  (Ⱥ.1) 

 

ɝɞɟ T ɩɪɢɧɢɦɚɟɦ ɡɚ 8 ɱɚɫɨɜ.  

 

W = 7,5·8 = 60  

 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɭɫɪɟɞɧɢɬɟɥɹ, ɦ2 : 

 

,
Hn

W
F




                                                      (Ⱥ.2) 

 

ɝɞɟ ɇ=2 ɦ – ɝɥɭɛɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ;  

n=2 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɨɬɞɟɥɟɧɢɣ. 

 

15
22

60



F  

 

Ⱦɥɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ, ɦଶ: 

 

,
B

F
L 

                                                                                                          (Ⱥ.3)
 

 ˆˇˈ В = ͵ ˏ –  ˛и˓иː˃ ˖˔˓ˈˇːи˕ˈˎя. 
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5
3

15
L  

 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɛɚɪɛɨɬɢɪɨɜɚɧɢɟ, ɦ3/ɱ: 

 

,ɭɞɛɜɨɡɞ qnLq 
               (Ⱥ.4) 

 

ɝɞɟ n=1 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɧɚ 3 ɦɟɬɪɚ ɲɢɪɢɧɵ ɭɫɪɟɞɧɢɬɟɥɹ; 

ɦLLɛ 8,52,00,62,0   - ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ; 

ɭɞq  - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/ɱ. 

 

871518,5 ɜɨɡɞq  

 

ɉɪɢɧɢɦɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ɦɚɪɤɢ ȼɄ-1,5: 

1) ɨɛɴɟɦ ɡɚɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ 90 ɦ3/ɱ; 

2) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 1500 ɨɛ/ɦɢɧ; 

3) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 5,5 ɤȼɬ; 

4) ɪɚɡɦɟɪɵ 1250ɯ1320ɯ1020 ɦɦ. 

 

Ⱥ2 Ɋɚɫɱɟɬ ɧɟɮɬɟɥɨɜɭɲɤɢ 

 

ɋɪɟɞɧɹɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ (ɪɚɫɱɟɬɧɚɹ) ɞɜɢɠɟɧɢɹ ɜɨɞɵ, ɦɦ/ɫ: 

 

,
HBn

q
Vp 


  (Ⱥ.5) 

 

ɝɞɟ Vɪ = 3 - 10 ɦɦ/ɫ; 

ɇ =1,5 - 2 ɦ – ɝɥɭɛɢɧɚ ɪɚɛɨɱɟɝɨ ɫɥɨɹ; 
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n = 2 - ɱɢɫɥɨ ɫɟɤɰɢɣ; 

ȼ - ɲɢɪɢɧɚ ɫɟɤɰɢɢ (3 ɢɥɢ 6 ɦ). 

 

17,0
360024232

1000180





pV  

 

Ɋɚɛɨɱɚɹ ɞɥɢɧɚ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɦ: 

 

,
00018,0312,0

5,12

2
p

p

V
V

U
H

L





  (Ⱥ.6) 

 

ɝɞɟ U – ɫɤɨɪɨɫɬɶ ɜɫɩɥɵɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɱɚɫɬɢɰ; 

 

,10)93112( 0143,0 d

ɧU     (Ⱥ.7) 

 

ɝɞɟ 
3/89,0 ɦɬɧ   - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɟɮɬɢ; 

d=100 ɦɤɦ – ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɱɚɫɬɢɰ ɧɟɮɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɧɚ 

ɜɫɩɥɵɜɚɧɢɟ ɧɟɮɬɢ: 

 

1000
0,0015 0,875 0,0015 0,875 0,88

300
ɧ

ɜɜ

ɋ
ɋ

         

 

1000ɧɋ  - ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɢ ɜ ɜɨɞɟ, 3/ ɦɝ ; 

300ɜɜɋ  - ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɜɨɞɟ, 3/ ɦɝ . 

 

6910)89,093112(88,0 1000143,0  U  
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44,13
17,000018,0

17,0

6923,0
312,0

25,12

2





L  

 

ɉɪɢɧɢɦɚɟɦ L=15 ɦ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɫɩɥɵɜɚɧɢɹ ɧɟɮɬɢ, ɦɢɧ: 

 

U

ɇ
tɜ 

  (Ⱥ.8) 

 

48
0006923,0

2
ɜt

 

 

ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ: ɜp tt  . 

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ, ɡɚɞɟɪɠɢɜɚɟɦɨɝɨ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ, ./3 ɫɭɬɦ : 

 

,
10)100(

24
6




Ɋ
ЭɋQ

W
ɨɫ

ɜɜ
oc    (Ⱥ.9) 

 

ɝɞɟ ɗ=60 % - ɷɮɮɟɤɬ ɨɱɢɫɬɤɢ ɩɨ ɜɡɜɟɲɟɧɧɵɦ ɜɟɳɟɫɬɜɚɦ; 

Ɋ=70% - ɜɚɠɧɨɫɬɶ ɨɫɚɞɤɚ; 
3/5,1 ɦɝɨɫ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɨɫɚɞɤɚ. 

 

78,1
10)70100(5,1

6030018024
6





ocW
 

 

Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ, 3ɦ : 
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3

610

24)(





ɧ

ɧɩ
ɨɫɬ

ɧɩ
ɢɫɯ

ɧɩ

QCC
W

   (Ⱥ.10) 

 

91,2
1089,0

18024)4001000(
6





ɧɩW

 

 

ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ ɫɬɨɱɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɦ3/ɫɭɬ ; 

 

ɨɫɉ WWQ    (Ⱥ.11) 

 

2,91 1,78 4,69ɉQ     

 

Ɍɚɛɥɢɰɚ Ⱥ1 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

Qɫɭɬ, ɦ3/ɫɭɬ Qɱ, ɦ3/ɱ Qɫ, ɦ3/ɫ 

175 7,3 0,002 
 

Ⱥ3 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ 

 

ɉɨɞɛɢɪɚɟɦ ɞɨɡɭ ɤɨɚɝɭɥɢɪɭɸɳɢɯ ɢɨɧɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋɧɩ 

= 400 ɦɝ/ɥ, ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɩɨɥɹɰɢɢ.  

 

./11 ɥɦɝDall   

 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɚɥɸɦɢɧɢɹ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ 

ɜɨɞɭ - ./4 чɝQчɚɫ   

 

./44411 чɝQall   

 

ɋɢɥɚ ɬɨɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɫɬɜɨɪɟɧɢɟ ɚɥɸɦɢɧɢɹ, Ⱥ: 
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,
100



K

QI all

  (Ⱥ.12)
 

 

ɝɞɟ Ʉ=0,335 – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɚɥɸɦɢɧɢɹ, ɝ/Ⱥ·ɱ; 

Ș=80 – ɜɵɯɨɞ ɦɟɬɚɥɥɚ ɩɨ ɬɨɤɭ. 

 

2,164
80335,0

100
44 


I

 

 

Ɋɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɧɨɞɨɜ ɨɩɪɟɞɟɥɹɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ. 

 

ɉɥɨɬɧɨɫɬɶ ɬɨɤɚ, ɟɞɤɜȺ ./ : 

 

,
100


i

I
Fa

  (Ⱥ.13) 

 

ɝɞɟ I=0,4 Ⱥ/ɞɦ2  - ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. 

 

1,4
1004,0

2,164



aF

 

 

ɇɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ ɚɧɨɞɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɢɡɧɨɫɚ, ɦ: 

 

,
104,0 6


a

ɫɭɬ
allɫɭɬ F

n
DQ




  (Ⱥ.14) 

 

ɝɞɟ nɫɭɬ = 15 ɫɭɬ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ; 
3/69,2 ɦɬ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɧɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɚɥɸɦɢɧɢɹ. 



87 
 

Q cɭɬ. =175 ɦ3/ɫɭɬ . 

 

0065,0
101,469,24,0

15
11175

6





 

 

Ɋɚɡɦɟɪɵ ɩɥɚɫɬɢɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, 2ɦ     

   

78,085,142,0 ɷɥF  

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɧɨɞɨɜ, ɲɬ: 

 

ɷɥ

a
a F

F
n 

    (Ⱥ.15) 

 

6
78,0
1,4
an

 

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɞɨɜ, ɲɬ: 

 

12  ann   (Ⱥ.16) 

 

13162 n  

 

ȼ ɷɥɟɤɬɪɨɥɢɡɟɪɟ 6 ɚɧɨɞɨɜ ɢ 7 ɤɚɬɨɞɨɜ. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɩɩɚɪɚɬɨɜ N=2. 

ɒɢɪɢɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɦ: 

 

,2 abȼ    (Ⱥ.17) 
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ɝɞɟ b = 0,42 ɦ – ɲɢɪɢɧɚ ɷɥɟɤɬɪɨɞɚ; 
ɚ=0,01 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɤɨɪɩɭɫɨɦ. 

 

44,001,0242,0 ȼ  

 

Ⱦɥɢɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɦ: 

 

,2)1( alnnL     (Ⱥ.18) 

 

ɝɞɟ l – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ (l=0,015ɦ). 

 

3,001,02015,0)113(0065,013 L  

 

ȼɵɫɨɬɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɦ: 

 

,21 ɚɚhH ɷɥ    (Ⱥ.19) 

 

ɝɞɟ ɦhэɥ 85,1  - ɜɵɫɨɬɚ ɷɥɟɤɬɪɨɞɚ; 

ɦɚ 15,01   - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɥɟɤɬɪɨɞɚ ɞɨ ɞɧɚ; 

ɦɚ 25,02   - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɥɟɤɬɪɨɞɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ. 

 

25,225,015,085,1 H  

 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ, ɦ: 

 

175,0 ɇɇɫɬɪ   (Ⱥ.20) 

 

425,2175,025,2 ɫɬɪɇ
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Ɉɛɴɟɦ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ, 3ɦ : 

 

ɷɥɜɧɜ WWW    (Ⱥ.21) 

 

32,044,03,0425,2  BLHWɜɧ  

 

08,0008,042,085,113 ɷɥW  

 

24,008,032,0 ɜW  

 

ȼɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ, ɫ: 

 

ɱ

ɜ

Q

W
t 

  (Ⱥ.22) 

 

232
3,7

23600235,0



t  

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ, ɫɦ / : 

 

t

H
V 

  (Ⱥ.23) 

 

01,0
232

25,2
V  

 

Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ: 

 

UIE    (Ⱥ.24) 
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310284,33284202,164 E  

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 3/ ɦɱɤȼɬ : 

 

ɱQ

E
W 

  (Ⱥ.25) 

 

37,0
3,7

10284,3 3




W  

 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɹɟɦɨɝɨ ɜɨɞɨɪɨɞɚ, 3ɦ : 

 

273
)273( TIc

W





    (Ⱥ.26) 

 

07,0
273

)20273(2,16400042,09,0



W  

 

Ⱥ4  Ɋɚɫɱɟɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɤɚɦɟɪɨɣ 

ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 

 

Ⱦɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ, ɦ: 

 

,
4

)( .. 
 ɯɤfFD

  (Ⱥ.27)
 

 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɡɨɧɵ ɨɬɫɬɚɢɜɚɧɢɹ, 2ɦ  
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NV

Q
F

P 


6,3


  (Ⱥ.28) 

 

7,3
1,5 5,07

3,6 0,6 1
F   

   

 

ɝɞɟ Vp = 0,6 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ; 

5,1  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 

NH

tQ
fk 




60   (Ⱥ.29) 

 

.7,0
16,360

203,7
60

2ɦ
NH

tQ
fk 








  

 

ɝɞɟ t=15-20 ɦɢɧ – ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɜ ɨɬɫɬɨɣɧɢɤɟ; 

ɦН 6,349,0   - ɜɵɫɨɬɚ ɤɚɦɟɪɵ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ; 

ɦНɨ 54   - ɜɵɫɨɬɚ ɨɬɫɬɨɣɧɢɤɚ. 

 

3
14,3
4

)7,06( D
 

 

ɉɟɪɢɨɞ ɪɚɛɨɬɵ ɦɟɠɞɭ ɫɛɪɨɫɚɦɢ ɨɫɚɞɤɚ, ɱ: 

 

,
)( mCQ

NW
T ɨɫ







  (Ⱥ.30)
 

 

ɝɞɟ 30000  - ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ; 

ɥɦɝɬ /128   - ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ; 
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ɋ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 

 

Ɉɛɴɟɦ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, 3ɦ : 

 

,

2222
3

22


























dDdD

h

W

ɤ

ɨɫ



   (Ⱥ.31)

 

 

ɝɞɟ d=200 ɦɦ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ; 

hɤ – ɜɵɫɨɬɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ, ɦ; 
ɨ5550  - ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ. 

 

)5090(2

)(





tg

dD
hɤ

  (Ⱥ.32) 

 

67,1
84,02

)2,03(





ɤh
 

 

8,6

2
2,0

2
3

2
2,0

2
3

67,13

14,3
22



























ɨɫW  

 

3,71
)8400(3,7

3000018,6





T  

 

ɉɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɝɨ ɠɟɥɨɛɚ ɞɥɹ ɫɛɨɪɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ, 2ɦ : 

 

,.. V

q
f ɫ

ɠɤ 
  (Ⱥ.33) 
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ɝɞɟ V=0,6 – 0,7 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɠɟɥɨɛɟ. 

 

004,0
6,0

002,0
.. ɠɤf  

 

ɉɥɨɳɚɞɶ ɪɚɞɢɚɥɶɧɨɝɨ ɠɟɥɨɛɚ, 2ɦ : 

 

V

q
f ɫ

ɠɪ 


4..

   (Ⱥ.34) 

 

0008,0
6,04

002,0
.. 


ɠɪf

 

 

ȼɨɞɨɜɨɪɨɬɧɚɹ ɤɚɦɟɪɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 

ɉɥɨɳɚɞɶ ɨɞɧɨɣ ɤɚɦɟɪɵ, 2ɦ : 

 

,
60 1 NH

TQ
fk 




  (Ⱥ.35) 

 

ɝɞɟ Ɍ = 15 - 20 ɦɢɧ; 

N=1 – ɱɢɫɥɨ ɨɬɫɬɨɣɧɢɤɨɜ. 

 

7,0
16,360

203,7





kf  

 

Ⱦɢɚɦɟɬɪ ɤɚɦɟɪɵ, ɦ: 

 

kk fd  13,1   (Ⱥ.36) 
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17,013,1 kd  

 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɤɚɦɟɪɭ, ɫɦ /3 : 

 

N

Q
qc 


3600    (Ⱥ.37) 

 

002,0
13600

3,7



cq  

 

Ⱦɢɚɦɟɬɪ ɫɨɩɥɚ, ɦ: 

 

c

c
c V

q
d





13,1

  (Ⱥ.38) 

 

04,0
2908,0

002,0
13,1 


cd  

 

ɝɞɟ Vc=2-3 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ ɫɨɩɥɚ; 

908,0  - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

Ⱦɥɢɧɚ ɫɨɩɥɚ, ɦɦ: 

 

22


ctg
d

l c
c 

  (Ⱥ.39) 

 

110
2
25

2
04,0

 ctglc
 

 

Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ ɫɨɩɥɚ, ɫɦ / : 
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



2

274,1

c

c
ɮ d

q
V

  (Ⱥ.40) 

 

75,1
908,0)04,0(

002,0274,1
2





ɮV
 

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɫɨɩɥɟ, ɦ: 

 
206,0 ɮc Vh 
  (Ⱥ.41) 

 

183,0)75,1(06,0 2 ch
 

 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɬɟɪɹɟɦɨɟ ɩɪɢ ɫɛɪɨɫɟ ɨɫɚɞɤɚ, % 

 

 
%100




ɫɪ

ɪ
ɨɫ

mɋɄ
q

   (Ⱥ.42) 

 

 
8,1%100

32000
84005,1




ɨɫq  

 

Ɍɚɛɥɢɰɚ Ⱥ2 - ɪɚɫɯɨɞ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɢɞɭɳɟɣ ɧɚ ɮɢɥɶɬɪɵ 

Qɫɭɬ, ɦ3/ɫɭɬ Qɱ, ɦ3/ɱ Qɫ, ɦ3/ɫ 

172,15 7,17 0,0019 

 

Ⱥ5 Ɋɚɫɱɟɬ ɫɤɨɪɨɝɨ ɮɢɥɶɬɪɚ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɨɜ, 2ɦ : 
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,
6,3 ..21.. ɧɪɧɪ

ɫɭɬ

VtntnVT

Q
F




    (Ⱥ.43)
 

 

ɝɞɟ Ɍ=16 ɱɚɫɨɜ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ; 

Vɪ.ɧ. = 5-6 ɦ/ɱ – ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ; 

n =2 – ɱɢɫɥɨ ɩɪɨɦɵɜɨɤ ɡɚ ɫɭɬɤɢ; 

ɫɥ /1412   - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

t =0,33 ɱ – ɩɪɨɫɬɨɣ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣ. 

 

172,15
2,06

16 6 3,6 2 12,5 0,1 2 0,33 6
F  

       
 

 

ɑɢɫɥɨ ɮɢɥɶɬɪɨɜ, ɲɬ: 

 

FN  5,0   (Ⱥ.44) 

 

0,5 2,06 1 N  

 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɪɚɛɨɱɢɣ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. 

Ɋɚɡɦɟɪɵ ɮɢɥɶɬɪɚ: B=1,0 ɦ; L=2,7 ɦ. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ, ɱɦ / : 

 

1

.... NN

N
VV ɧɪɮɪ 


  (Ⱥ.45)

 

 

6.. ɮɪV  

 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ, ɫɥ / : 
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 fqɩɪ   (Ⱥ.46) 

 

75,335,127,2 ɩɪq  

 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ, ɦ: 

 

,
4

ɤɨɥ

ɩɪ
ɤɨɥ V

q
d





   (Ⱥ.47)

 

 

ɝɞɟ ɫɦVɤɨɥ /2  

 

15,0
214,3

34,04





ɤɨɥd
 

 

ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɚ ɧɚ ɤɚɠɞɨɟ ɨɬɜɟɬɜɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, 2ɦ : 

 

,)( mdLf ɤɨɥɨɬɜ    (Ⱥ.48) 

 

ɝɞɟ m = 0,27 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɬɜɥɟɧɢɹɦɢ 

 

69,027,0)15,07,2( ɨɬɜf  

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɬɜɟɬɜɥɟɧɢɹ, ɫɦ /3  : 

 

 ɨɬɜɨɬɜ fq   (Ⱥ.49) 

 

0086,05,1269,0 ɨɬɜq  
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Ⱦɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɣ: 

 

,
4

ɨɬɜ

ɨɬɜ
ɨɬɜ V

q
d





   (Ⱥ.50) 

 

ɝɞɟ ɫɦVɨɬɜ /28,1   

 

07,0
214,3

0086,04





ɨɬɜd
 

 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ, 2ɦ : 

 

  ɮo ff 
  (Ⱥ.51) 

 

 


 0068,0
100

7,225,0
of

 

 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɜ ɮɢɥɶɬɪɟ, ɲɬ: 

.4
27,0

0,1 ɲɬ
m

b
n 

   (Ⱥ.52)
 

 

4
27,0
0,1

n  

 

ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɮɢɥɶɬɪɚ, ɲɬ: 

 

  ,
o

o
ɨ f

fɩ
  (Ⱥ.53) 
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ɝɞɟ fo - ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦɦ2; 

dɨ=10 ɦɦ – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ. 

 

  87
0000785,0

0068,0
ɨɩ

 

 

ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɨɬɜɟɬɜɥɟɧɢɣ, ɲɬ: 

 

ɩ
ɩɩ ɨ

ɨɬɜ


  (Ⱥ.54) 

 

22
8

87
ɨɬɜɩ  

 

Ⱦɥɢɧɚ ɨɬɜɟɬɜɥɟɧɢɹ, ɦ: 

 

ɤɨɥɨɬɜ dLl    (Ⱥ.55) 

 

55,215,07,2 ɨɬɜl  

 

ɒɚɝ ɨɫɢ ɨɬɜɟɪɫɬɢɣ, ɦ: 

 

ɨ

ɨɬɜ
o ɩ

l
l 

  (Ⱥ.56) 

 

12,0
22
55,2

ol  

 

Ɉɬɜɨɞ ɜɨɞɵ ɩɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ. 
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ɒɢɪɢɧɚ ɠɟɥɨɛɚ, ɦ: 

 

,
)57,1(

5
3

2

ɚ
qɄȼ ɠ




  (Ⱥ.57) 

 

ɝɞɟ Ʉ=2,1 – ɞɥɹ ɠɟɥɨɛɚ ɫ ɬɪɟɭɝɨɥɶɧɵɦ ɥɨɬɤɨɦ 

 

2,0
)157,1(

011,0
1,2 5

3

2




ȼ  

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɠɟɥɨɛ, ɫɥ / : 

 

ɠ

ɩɪ
ɠ ɉ

q
q 

  (Ⱥ.58) 

 

25,11
3
75,33

ɠq
 

ȼɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɚɝɪɭɡɤɢ, ɦ: 

 

,3,0
100





lH

h ɮ

  (Ⱥ.59)
 

 

ɝɞɟ ɇɮ=0,7 ɦ – ɜɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ; 

l =30-45% – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ. 

 

51,03,0
100

307,0



h  

 

Ɋɚɫɱɟɬ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ, %: 
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%,100
1000
601 





ɪɱ ɌQ

NtfɊ 

  (Ⱥ.60) 

 

ɝɞɟ 61 t  ɦɢɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɮɢɥɶɬɪɚɬɚ. 

 

4,23%100
10002,72,7

16067,25,12





Ɋ  

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɩɪɨɦɵɜɤɚɦɢ ɱɚɫɬɟɣ, ɱ: 

 

),( 321 tttɌɌ ɨɪ 
  (Ⱥ.61) 

 

ɝɞɟ  1280 T  ɱ – ɪɚɛɨɱɢɣ ɮɢɥɶɬɪɨɰɢɤɥ; 

17,03 t  ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɩɟɪɜɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɬɨɤ; 

3,01 t  ɱ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ; 

33,02 t  ɱ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣ. 

 

2,7)17,033,03,0(8 ɪɌ  

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ ɠɟɥɨɛɚ ɞɨ ɞɧɚ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ, ɦ: 

 

,2,073,1 3
2

2





ɤɚɧ

ɤɚɧ
ɤɚɧ bg

qɇ
  (Ⱥ.62)

 

 

ɝɞɟ .7,0 ɦbɤɚɧ   
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26,02,0
)7,0(81,9

)5,12(
73,1 3

2

2




ɤɚɧɇ  

 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ, 2ɦ : 

 

ɤɚɧɤɚɧɤɚɧ ɇbf    (Ⱥ.63) 

 

18,026,07,0 ɤɚɧf  

 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɚɧɚɥɟ, ɦ/ɱ: 

 

ɤɚɧ

ɤɚɧ
ɤɚɧ f

q
V 

  (Ⱥ.64) 

 

5,25
49,0
5,12
ɤɚɧV  

 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɮɢɥɶɬɪɚ, ɦ: 

 

,
22

1
2,2 2

..
2

2.. g

V

g

V
h ɬɪɤɨɥ

ɫɪ 









 
   (Ⱥ.65)

 

 

ɝɞɟ 25,1ɤɨɥV  ɦ/ɫ; 

7,1.. ɬɪV  ɦ/ɫ. 

 

24,0
81,92

7,1
81,92

2,1
1

83,3
2,2 22

2.. 











 ɫɪh  
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Ʉɪɭɩɧɨɫɬɶ ɡɟɪɟɧ: 

 

ɤɨɥ

ɨɬɜ

f

f
  (Ⱥ.66) 

 

.83,3
18,0
69,0


ɤɨɥ

ɨɬɜ

f

f
 

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɮɢɥɶɬɪɭɸɳɟɦ ɫɥɨɟ, ɦ: 

 

,)( ɮɮ Hbɚh  
  (Ⱥ.67) 

 

ɝɞɟ 6,0ɚ  – ɤɪɭɩɧɨɫɬɶ ɡɟɪɟɧ; 

017,0b  - ɩɚɪɚɦɟɬɪɵ ɩɟɫɤɚ; 

2,17,0 Ɏɇ  – ɜɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ. 

 

68,07,0)5,12017,076,0( ɮh  

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɥɨɹɯ, ɦ: 

 

,022,0 ....  ɫɩɫɩ ɇh    (Ⱥ.68) 

 

ɝɞɟ 5,0. ɫɩɇ  ɦ – ɜɵɫɨɬɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɥɨɹ; 

  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ. 

 

137,05,125,0022,0.. ɫɩh  

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ: 
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lih ɬɩ ..   (Ⱥ.69) 

 

8,0100008,0.. ɬɩh  

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɦ: 

 

,
2

2

.. g

V
h ɜɨ 


  (Ⱥ.70) 

 

ɝɞɟ V=2 ɦ/ɫ - ɫɤɨɪɨɫɬɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 

2,0
8,92

22

.. 


ɜɨh  

 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɦ: 

 

 


g

V
h ɤɨɥ

ɫɦ 2

2

.. 
  (Ⱥ.71) 

44,0
8,92

8,1
664,2

2

.. 


ɫɦh
 

 

  4321    (Ⱥ.72) 

 

  664,292,05,026,0984,0  

 

ɋɭɦɦɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ, ɦ : 

 

.......... ɫɦɜɨɬɩɫɩɮɫɪ hhhhhhh 
  (Ⱥ.73) 
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49,244,02,0137,08,068,024,0 h  

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɞɨ 

ɠɟɥɨɛɚ, ɦ: 

 

,5,4 ɮɠɝ Hhh
  (Ⱥ.74) 

 

ɝɞɟ .5,0 ɦhɠ   

 

7,55,47,05,0 ɝh  

 

ɇɚɩɨɪ ɧɚɫɨɫɚ, ɦ: 

 

..ɧɡɝ hhhɇ     (Ⱥ.75) 

 

ɝɞɟ .5,1.. ɦh ɧɡ   - ɡɚɩɚɫ ɧɚɩɨɪɚ. 

 

69,95,149,27,5 ɇ  

 

ɉɨɞɛɢɪɚɟɦ ɧɚɫɨɫ ɦɚɪɤɢ 1,5ɏ-6Ʉ-1: 

1. ɩɨɞɚɱɚ – 5,9-12 ɦ3/ɱ; 

2. ɧɚɩɨɪ – 15-20 ɦ; 

3. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 2900 ɨɛ/ɦɢɧ; 

 

Ⱥ6 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

 

ȼ ɪɟɡɟɪɜɭɚɪɟ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɨɛɴɟɦ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɞɜɭɯ ɩɪɨ-

ɦɵɜɨɤ ɜ ɫɭɬɤɢ: 
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ɫɨɛɚɤɪɱɜ WWW 
  (Ⱥ.76) 

 

Ⱥɤɤɭɦɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɧɚ 3 ɱɚɫɚ ɧɟɩɪɟɪɵɜɧɨɝɨ ɡɚɩɚɫɚ, 3ɦ  : 

 

qWɚɤ  3    (Ⱥ.77) 

 

37,264,83 ɚɤW  

 

Ɉɛɴɟɦ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 3ɦ  : 

 

ɮ
ɮoc

ɫɨɛ t
Pq

t
Pq

W 






100100   (Ⱥ.78) 

 

7,03,0
100

4,234,8
4,0

100
2,34,8







ɫɨɛW  

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ, ˏଶ: 

 

277,037,26 ɪɱɜW  

 

ȼɵɫɨɬɚ ɪɟɡɟɪɜɭɚɪɚ 3 ɦ, ɩɥɨɳɚɞɶ 3ɯ3 ɦ. 

 

Ⱥ7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ 

 

Ⱦɥɹ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ ɨɬ ɦɚɫɥɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɚ ɝɨɪɹɱɚɹ 

ɜɨɞɚ. 

 

1000

36002 1 ɮ
ɩɪɝɨɪ

Ft
WW






  (Ⱥ.79) 
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ɉɪɢ ɜɵɫɨɬɟ 3 ɦ, ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 3ɯ2,7 ɦ. 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɝɪɹɡɧɨɣ ɜɨɞɵ  .3,24 3ɦWW ɩɪɝɨɪ   

 

Ⱥ8 Ɋɚɫɱɟɬ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ 

 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɦɚɫɥɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɤɨɜ, ɨɫɚɞɨɤ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɢ ɞɪɭɝɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɨɞɚɟɬɫɹ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ, ɝɞɟ ɨɧ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɞɨ 5 ɫɭɬɨɤ. 

Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ q=0,8 ɦ3/ɦ2·ɱ; 

Qɨɫ=3,15 ɦ3/ɱ; W=25,2 ɦ3/ɫɭɬ.  

ɯ = 3,15ɦ3/ɫɭɬ. - ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɬɟɪɹɟɦɨɟ ɩɪɢ ɫɛɪɨɫɟ ɨɫɚɞɤɚ  

175ɦ3/ɫɭɬ. - 3,15ɦ3/ɫɭɬ. = 171,85ɦ3/ɫɭɬ 

Ɉɛɴɟɦ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ, 3ɦ : 

 

WWɭɩɥ  4,0
  (Ⱥ80) 

08,102,254,0 ɭɩɥW
 

 

0,8 ɦ3/ɦ2·ɱ - 1 

3,15 ɦ3/ɱ - ɯ 

ɯ=3,94 ɦ2 - ɩɥɨɳɚɞɶ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹ (F) 

Ⱦɢɚɦɟɬɪ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɹ, ɦ: 

 

2,2
14,3

94,344






F

D . 

 

ɉɪɢɧɢɦɚɟɦ ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ ɨɫɚɞɤɚ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ. 

 

Ⱥ9 Ɋɚɫɱɟɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ 

 

Ɋɚɫɱёɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ, ɫɭɬɬ : 
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,
100

)100( ɨɫɥɭɩɥ
ɫɭх

ВW
M


    (Ⱥ.81) 

 

ɝɞɟ ɥВ =94% − ɜɥɚɠɧɨɫɬɶ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ; 

ɨɫ =1,1 ɬ/ɦ³ − ɨɛɴёɦɧɵɣ ɜɟɫ ɨɫɚɞɤɚ. 

 

71,0
100

1,1)94100(08,10



ɫɭɯM  

 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ, 2ɦ : 

 

,
1000

ɤɌ
M

F ɫɭɯ




    (Ⱥ.82) 

 

ɝɞɟ Ɍ - ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ; 

Ʉ=20 ɤɝ/ɦ²·ɱ − ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ² ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ. 

 

21,2
2016
100071,0





F  

 

ɉɪɢɧɢɦɚɟɦ 1 ɜɚɤɭɭɦ-ɮɢɥɶɬɪ ɦɚɪɤɢ ȻɈɍ5-1,75 (1 - ɪɚɛɨɱɢɣ, 1 - ɪɟɡɟɪɜɧɵɣ) 

 

 Ɍɚɛɥɢɰɚ Ⱥ3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ   

Ɇɨɞɟɥɶ 

ɜɚɤɭɭɦɧɨɝɨ 

ɮɢɥɶɬɪɚ 

ɉɥɨɳɚɞɶ, 

ɦ² 

Ɋɚɡɦɟɪ 

ɛɚɪɚɛɚɧɚ, ɦɦ 

Ɇɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ, ɦɦ 

Ɇɚɫɫɚ, 

ɤɝ 

ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 

 ȻɈɍ5-1,75 
5,0 Ø1762ɯ960 4,4 2980ɯ2410ɯ2650 4990 

 

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ (ɤɟɤɚ) ɩɨɫɥɟ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɰɢɢ, ɦ³/ɫɭɬ: 
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)100(

)100(

ɤɟɤɚ

ɭɩ
ɭɩɥɤɟɤɚ ȼ

ȼ
WW




     (Ⱥ.83) 

 

62,3
)3,83100(

)94100(
08,10 




ɤɟɤɚW
 

 

Ⱥ10 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ – ɭɫɪɟɞɧɢɬɟɥɹ 

 

Ɋɚɫɯɨɞ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɫɚɞɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɤɨɥɟɛɥɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɩɨɷɬɨɦɭ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɪɟɞɧɟɧɢɟ ɨɫɚɞɤɚ ɩɨ 

ɡɚɦɚɫɥɟɧɧɨɫɬɢ, ɭɞɟɥɶɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɨɫɚɞɤɚ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɢ ɩɨ ɪɚɫɯɨɞɭ ɜ 

ɪɟɝɭɥɢɪɭɸɳɢɯ ɟɦɤɨɫɬɹɯ - ɭɫɪɟɞɧɢɬɟɥɹɯ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɭɫɪɟɞɧɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɭɫɪɟɞɧɟɧɢɹ 8 

ɱɚɫɨɜ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɨɛɴɟɦ ɭɫɪɟɞɧɢɬɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ 

ɩɟɪɢɨɞɨɦ ɭɫɪɟɞɧɟɧɢɹ ɫɨɫɬɚɜɢɬ: 

ɑɢɫɥɨ ɤɚɦɟɪ ɭɫɪɟɞɧɢɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ-ɭɫɪɟɞɧɢɬɟɥɹ, 3ɦ : 

 

 iqW    (Ⱥ.84) 

 

4,38 8 35,04W     

 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɭɫɪɟɞɧɢɬɟɥɹ, 2ɦ : 

 

,
Hn

W
F




  (Ⱥ.85) 
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ɝɞɟ ɇ=1 ɦ – ɝɥɭɛɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ; 

N=2 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɨɬɞɟɥɟɧɢɣ. 

 

35,04
17,52

2 1
F  

  

 

Ⱦɥɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ, ɦ: 

 

,
B

F
L 

  (Ⱥ.86) 

 

ɝɞɟ ȼ=3 ɦ – ɲɢɪɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ. 
17,52

5,84
3

L  
 

 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɛɚɪɛɨɬɢɪɨɜɚɧɢɟ, ɱɦ /3 : 

 

  (Ⱥ.87) 

 

ɝɞɟ n=1 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɧɚ 3 ɦɟɬɪɚ ɲɢɪɢɧɵ ɭɫɪɟɞɧɢɬɟɥɹ; 

ɭɞq  - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/(ɱ·ɦ); 

 0,2 5,84 0,2 5,64ɛl L ɦ      - ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ. 

 

5,64 1 6 33,84ɜɨɡɞQ      

 

ɉɪɢɧɢɦɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ɦɚɪɤɢ ȼɄ-1,5. 

1. ɨɛɴɟɦ ɡɚɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ – 90 ɦ3/ɱ; 

2. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 1500 ɨɛ/ɦɢɧ; 

3. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 5,5 ɤȼɬ; 

4. ɪɚɡɦɟɪɵ – 1250ɯ1320ɯ1020 ɦɦ. 

,ɭɞɛɜɨɡɞ qnlQ 
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Ⱥ11 Ɋɚɫɱɟɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɫɢɬɟɥɹ ɩɪɨɩɟɥɥɟɪɧɨɝɨ ɬɢɩɚ 

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɫɦɟɫɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɨɞɧɨɦɢɧɭɬɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɨɫɚɞɤɚ, 3ɦ : 

 

60

Q
W 

  (Ⱥ.88) 

 

05,0
60
15,3

W  

 

ɉɪɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɜɨɞɵ ɜ ɫɦɟɫɢɬɟɥɟ z꞊5 ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, 

ɩɪɨɫɚɫɵɜɚɟɦɨɣ ɩɪɨɩɟɥɥɟɪɨɦ ɡɚ 1 ɫ, ɫɦ /3 : 

 

60

zW
Q




  (Ⱥ.89) 

 

0041,0
60

505,0



Q

 

 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɩɪɨɫɚɫɵɜɚɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɩɪɨɩɟɥɥɟɪ vɨ=2 ɦ/ɫ, ɩɪɢ 

ɷɬɨɦ ɩɥɨɳɚɞɶ, ɨɬɦɟɬɚɟɦɚɹ ɩɪɨɩɟɥɥɟɪɨɦ, ɛɭɞɟɬ ɪɚɜɧɚ, ɦ/ɫ: 

 

o

ɩ

v

Q
F 

  (Ⱥ.90) 

 

002,0
2

0041,0
F

 
 

ɉɨ ɷɬɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪ ɩɪɨɩɟɥɥɟɪɚ, ɦ: 
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



94,0

4 F
D

  (Ⱥ.91) 

 

05,0
14,394,0

002,04





D
 

 

ɇɚɩɨɪ ɪɚɡɜɢɜɚɟɦɵɣ ɩɪɨɩɟɥɥɟɪɨɦ, ɦ: 

 












g

v
hH

2

1 2

2   (Ⱥ.92) 

 

5,0
81,92

2
2,0

8,0

1 2











H
 

 

Ɇɨɳɧɨɫɬɶ ɨɫɢ ɩɪɨɩɟɥɥɟɪɚ, ɤȼɬ: 

 

o

o

HQ
N





81,9

  (Ⱥ.93) 

 

02,0
75,0

5,0003,081,9



oN

 

 

ɉɪɢ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɟ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ, ɤȼɬ: 

 

ɩ

ɨ
ɦ

N
N




  (Ⱥ.94) 
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03,0
6,0
02,0

ɦN
 

 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɩɪɨɩɟɥɥɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɦɢɧɨɛ / : 

 

 2cos

2,27





tgD

v
n o

  (Ⱥ.95) 

 

3931
93,04,004,0

22,27
2





n  

 

Ɏɥɨɤɭɥɹɧɬ ɢɫɩɨɥɶɡɭɸɬ ɜ ɜɢɞɟ 1% ɪɚɫɬɜɨɪɚ. Ɏɥɨɤɭɥɹɧɬ ɫɨ ɫɤɥɚɞɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɦɟɲɤɚ ɢɥɢ ɛɚɪɚɛɚɧɚ ɩɨ ɝɢɛɤɨɦɭ ɩɧɟɜɦɨɩɪɨɜɨɞɭ ɩɨɞɚɟɬɫɹ 

ɩɨɞ ɜɚɤɭɭɦɨɦ ɜ ɛɭɧɤɟɪ ɢ ɞɚɥɟɟ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɨɞ 

ɩɢɬɚɬɟɥɟɦ ɥɨɩɚɫɬɧɭɸ ɦɟɲɚɥɤɭ. Ⱦɥɹ ɪɚɡɪɹɠɟɧɢɹ ɜ ɛɭɧɤɟɪɟ ɢ ɩɧɟɜɦɨɩɪɨɜɨɞɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜɚɤɭɭɦ-ɧɚɫɨɫ ȼɄ-3. ȼ ɦɟɲɚɥɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɚɱɢɜɚɧɢɟ 

ɮɥɨɤɭɥɹɧɬɚ ɜ ɬɟɱɟɧɢɟ 1-2 ɱɚɫɨɜ ɫ ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɦɟɲɢɜɚɧɢɟɦ. 

 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɮɥɨɤɭɥɹɧɬɚ ɫɨɫɬɚɜɥɹɟɬ, ɫɭɬɤɝ / : 

 

,1000 ɫɭɬɩɩ QDɊ
  (Ⱥ.96) 

 

ɝɞɟ nD  - ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ. ɥɝɥɦɝDn /0085,0/5,8   - ɞɨɡɚ ɮɥɨɤɭɥɹɧɬɚ. 

 

2142,010002,250085,0 ɩɊ  
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Ⱥ12 Ɋɚɫɱɟɬ ɤɨɧɬɚɤɬɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ 

 

Ʉɨɧɬɚɤɬɧɚɹ ɤɚɦɟɪɚ ɫɥɭɠɢɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɧɟɣ ɨɫɚɞɤɚ 1-1,5 ɱɚɫɚ. 

Ɉɛɴɟɦ ɤɚɦɟɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ, 3ɦ : 

 

,


TQ
V ɫɭɬ     (Ⱥ.97) 

 

ɝɞɟ 8  ɱɚɫɨɜ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ; 

Ɍ=1 ɱɚɫ – ɩɟɪɢɨɞ ɤɨɧɬɚɤɬɚ. 

15,3
8

12,25



V

 

 

ɉɪɢɧɢɦɚɟɦ 2 ɤɨɧɬɚɤɬɧɵɟ ɤɚɦɟɪɵ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 1ɯ2,0ɯ2,6 ɦ. 

ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɨɫɚɞɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɚɪɛɚɬɟɪɚ ɫɠɚɬɵɦ 

ɜɨɡɞɭɯɨɦ ɱɟɪɟɡ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɟ ɬɪɭɛɵ d=75 ɦɦ ɫ ɨɬɜɟɪɫɬɢɹɦɢ d=5 ɦɦ, 

ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɟɝɨ ɞɥɢɧɟ ɱɟɪɟɡ 30-60 ɦɦ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ, 

ɱɦ /3 : 

 

,ɭɞɜɨɡɞ qnLQ 
  (Ⱥ.98) 

  

ɝɞɟ n=1 – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɜ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɟ; 

ɦL 1  - ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ; 
23 /3 ɦчɦq ɭɞ   - ɭɞɟɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɷɪɚɰɢɢ. 

 

3311 ɜɨɡɞQ  
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Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɩɪɢɦɟɧɹɟɦ ɬɭ ɠɟ ɜɨɡɞɭɯɨɞɭɜɤɭ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɜ ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ. 

 

Ⱥ13 Ɋɚɫɱɟɬ ɰɟɧɬɪɢɮɭɝɢ 

 

Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɰɟɧɬɪɢɮɭɝɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɹɜɥɹɸɬɫɹ 

ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ ɧɚ ɰɟɧɬɪɢɮɭɝɟ ɜ 

ɬɟɱɟɧɢɟ 3 ɦɢɧɭɬ ɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ 1000 ɨɛ/ɦɢɧ, ɧɚɛɥɸɞɚɥɨɫɶ ɫɥɟɞɭɸɳɟɟ 

ɪɚɡɞɟɥɟɧɢɟ – ɨɫɚɞɨɤ 45,4%, ɜɨɞɚ 54,6%. 

ɉɨ ɪɚɫɯɨɞɭ 25,2 ɦ3/ɫɭɬ ɩɨɞɛɢɪɚɟɦ ɰɟɧɬɪɢɮɭɝɭ ɦɚɪɤɢ ɈɌɊ-10. 

1. ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ – 105 ɦɦ; 

2. ɪɚɛɨɱɚɹ ɟɦɤɨɫɬɶ – 6 ɥ; 

3. ɩɪɟɞɟɥ ɡɚɝɪɭɡɤɢ – 10 ɤɝ; 

4. ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ – 15000; 

5. ɮɚɤɬɨɪ ɪɚɡɞɟɥɟɧɢɹ – 13000; 

6. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 1,7 ɤȼɬ; 

7. ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ȺɈ 41-2; 

8. ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 800ɯ640ɯ1680 ɦɦ. 

 

Ⱥ14 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɨɫɚɞɤɚ 

 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 45,4 % ɨɬ ɜɫɟɝɨ 

ɨɛɴɟɦɚ ɨɫɚɞɤɚ, ɩɪɨɲɟɞɲɟɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ. 

 

ɨɫɨɫɨɛ QQ  454,0.   (Ⱥ.99) 

 

./44,112,25454,0 3
. ɫɭɬɦQ ɨɫɨɛ   
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ɫɭɬɦVɤɟɤɚ /78,1
)6,61100(

)94100(
44,11 3




  

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɢ ɟɝɨ 

ɪɚɫɯɨɞɚ, 3ɦ : 

 

,
8

Tq
W ɱ 

  (Ⱥ.100) 

 

ɝɞɟ Ɍ=16 ɱ – ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɜ ɪɟɡɟɪɜɭɚɪɟ.
 

 

8,5
8

163



W  

 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ,  ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 2,6ɯ2,2 ɦ. 

 

Ⱥ15 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ 

 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 54,6% ɨɬ ɜɫɟɝɨ ɨɛɴɟɦɚ 

ɨɫɚɞɤɚ. 

  

ɨɫQQ  546,0   (Ⱥ.101) 

 

./75,132,25546,0 3 ɫɭɬɦQ   

 

8
Tq

W ɱ 
  (Ⱥ.102) 

 

392,1
8

1696,0 ɦW 



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ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ,  ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 1,5ɯ1,3 ɦ. 

 

Ⱥ16 Ɋɚɫɱɟɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɫɢɬɟɥɹ ɩɪɨɩɟɥɥɟɪɧɨɝɨ ɬɢɩɚ 

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɫɦɟɫɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɨɞɧɨɦɢɧɭɬɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɨɫɚɞɤɚ, 3ɦ : 

 

,
60

Q
W 

  (Ⱥ.103) 

 

ɝɞɟ Qɨɫ=3,15 ɦ3/ɱɚɫ
 

 

0525,0
60

15,3
W

 

 

ɉɪɢ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɜɨɞɵ ɜ ɫɦɟɫɢɬɟɥɟ z = 5 ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, 

ɩɪɨɫɚɫɵɜɚɟɦɨɣ ɩɪɨɩɟɥɥɟɪɨɦ ɡɚ 1 ɫ, ɫɦ /3 : 

 

60

zW
Q




  (Ⱥ.104) 

 

004,0
60

50525,0



Q

 

 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɩɪɨɫɚɫɵɜɚɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɩɪɨɩɟɥɥɟɪ vɨ=2 ɦ/ɫ, ɩɪɢ 

ɷɬɨɦ ɩɥɨɳɚɞɶ, ɨɬɦɟɬɚɟɦɚɹ ɩɪɨɩɟɥɥɟɪɨɦ, ɛɭɞɟɬ ɪɚɜɧɚ, 2ɦ : 

 

o

ɩ

v

Q
F 

  (Ⱥ.105) 
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002,0
2

004,0
F

 

 

ɉɨ ɷɬɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪ ɩɪɨɩɟɥɥɟɪɚ, ɦ: 

 





94,0
4 F

D
  (Ⱥ.106) 

 

05,0
14,394,0

002,04





D
 

 

ɇɚɩɨɪ ɪɚɡɜɢɜɚɟɦɵɣ ɩɪɨɩɟɥɥɟɪɨɦ, ɦ: 

 












g

v
hH

2

1 2

2   (Ⱥ.107) 

 

5,0
81,92

2
2,0

8,0

1 2











H
 

 

Ɇɨɳɧɨɫɬɶ ɨɫɢ ɩɪɨɩɟɥɥɟɪɚ, ɤȼɬ: 

 

o

o

HQ
N





81,9

  (Ⱥ.108) 

 

02,0
75,0

5,0004,081,9



oN

 

 

ɉɪɢ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɟ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ, ɤȼɬ: 
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ɩ

ɨ
ɦ

N
N




  (Ⱥ.109) 

 

03,0
6,0

02,0
ɦN

 

 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɩɪɨɩɟɥɥɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɦɢɧɨɛ / : 

 

 2cos

2,27





tgD

v
n o

  (Ⱥ.110) 

 

3144
93,04,005,0

22,27
2





n
 

 

ɍɝɨɥɶ ɦɚɪɤɢ ȺȽ-3 ɢɫɩɨɥɶɡɭɸɬ ɜ ɜɢɞɟ ɩɭɥɶɩɵ. ɍɝɨɥɶ ɫɨ ɫɤɥɚɞɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɦɟɲɤɚ ɢɥɢ ɛɚɪɚɛɚɧɚ ɩɨ ɝɢɛɤɨɦɭ ɩɧɟɜɦɨɩɪɨɜɨɞɭ ɩɨɞɚɟɬɫɹ 

ɩɨɞ ɜɚɤɭɭɦɨɦ ɜ ɛɭɧɤɟɪ ɢ ɞɚɥɟɟ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɨɞ 

ɩɢɬɚɬɟɥɟɦ ɥɨɩɚɫɬɧɭɸ ɦɟɲɚɥɤɭ.  Ⱦɥɹ ɪɚɡɪɹɠɟɧɢɹ ɜ ɛɭɧɤɟɪɟ ɢ ɩɧɟɜɦɨɩɪɨɜɨɞɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜɚɤɭɭɦ-ɧɚɫɨɫ ȼɄ-3.  

 

ɋɭɬɨɱɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɭɝɥɹ ɫɨɫɬɚɜɥɹɟɬ, ɫɭɬɤɝ / : 

 

,1000 ɫɭɬɭɭ QDɊ
  (Ⱥ.111) 

 

ɝɞɟ Dy  - ɞɨɡɚ ɭɝɥɹ (Dy  = 0,58 ɝ/ɥ - 5%ɨɬ ɦɚɫɫɵ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ) 

 

1510002,2558,0 ɭɊ  
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Ⱥ17 Ɋɚɫɱɟɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ 

 

Ⱦɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ, ɦ: 

 

,
4





F

D
  (Ⱥ.112)

 

 

ɝɞɟ F - ɩɥɨɳɚɞɶ ɡɨɧɵ ɨɬɫɬɚɢɜɚɧɢɹ, 2ɦ ; 

 

,
6,3 NV

Q
F

P 
 

  (Ⱥ.113) 

 

ɝɞɟ Vp =0,6 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ; 

5,1  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 

18,2
16,06,3

15,3
5,1 


F

 

 

6,1
14,3

418,2



D  

 

ɉɟɪɢɨɞ ɪɚɛɨɬɵ ɦɟɠɞɭ ɫɛɪɨɫɚɦɢ ɨɫɚɞɤɚ, ɱ: 

 

,
)( mCQ

NW
T ɨɫ







  (Ⱥ.114) 

 

ɝɞɟ 30000  - ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ; 

8 12 /ɬ ɦɝ ɥ   - ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ; 

ɋ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 
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Ɉɛɴɟɦ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, 3ɦ : 

 

,

]
22

)
2
()

2
[(3 22 dDdD

h

W

K

ɨɫ





   (Ⱥ.115) 

 

ɝɞɟ d=200 ɦɦ – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ; 

hɤ – ɜɵɫɨɬɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ, ɦ. 

 

,
)5090(2
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
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
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dD
hK

  (Ⱥ.116) 

 

ɝɞɟ ɨ5550   - ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ. 
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

Kh
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)12800(96,0

3000019,1





T
 

 

ɉɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɝɨ ɠɟɥɨɛɚ ɞɥɹ ɫɛɨɪɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ, 2ɦ : 

 

,.. V

q
f ɫ

ɠɤ 
  (Ⱥ.120) 

 

ɝɞɟ V=0,6 – 0,7 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɠɟɥɨɛɟ. 
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0004,0
6,0

0003,0
.. ɠɤf

 

 

ɉɥɨɳɚɞɶ ɪɚɞɢɚɥɶɧɨɝɨ ɠɟɥɨɛɚ, 2ɦ : 

 

V

q
f ɫ

ɠɪ 


4..

  (Ⱥ.121) 

0001,0
6,04

0003,0
.. 


ɠɪf

 

 

Ⱥ18 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɨɫɚɞɤɚ 

 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 45,4 % ɨɬ ɜɫɟɝɨ 

ɨɛɴɟɦɚ ɨɫɚɞɤɚ, ɩɪɨɲɟɞɲɟɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ. 

 

ɨɫɨɫɨɛ QQ  454,0.   (Ⱥ.122) 

 

ɫɭɬɦQ ɨɫɨɛ /44,112,25454,0 3
.   

 

./2,1
)43100(

)94100(
44,11 3 ɫɭɬɦVɤɟɤɚ 





 

 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɢ ɟɝɨ 

ɪɚɫɯɨɞɚ, 3ɦ : 

 

,
8

Tq
W ɱ 

   (Ⱥ.123) 

 

ɝɞɟ Ɍ = 16 ɱ – ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɜ ɪɟɡɟɪɜɭɚɪɟ. 
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3,6
8

1615,3



W

 

 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ,  ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 2ɯ2 ɦ. 

Ɉɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɬɚɤɠɟ ɦɨɠɧɨ ɧɚɩɪɚɜɢɬɶ ɧɚ ɫɠɢɝɚɧɢɟ ɜ ɤɨɬɟɥɶɧɭɸ, 

ɬɚɤ ɤɚɤ ɨɫɚɞɨɤ ɫɨɞɟɪɠɚɳɢɣ ɭɝɨɥɶ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ ɬɟɩɥɨɬɜɨɪɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɨɥɭɱɟɧɧɭɸ ɬɟɩɥɨɬɭ ɧɚɩɪɚɜɥɹɟɦ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɡɨɥɭ, ɩɨɥɭɱɟɧɧɭɸ  ɨɬ ɫɠɢɝɚɧɢɹ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 

ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

Ⱥ19 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ 

 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 54,6% ɨɬ ɜɫɟɝɨ ɨɛɴɟɦɚ 

ɨɫɚɞɤɚ. 

 

ɨɫQQ  546,0   (Ⱥ.124) 

 

ɫɭɬɦQ /76,132,25546,0 3   

 

8

Tq
W ɱ     (Ⱥ.125) 
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8

1615,3 ɦW 



 

 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ,  ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 1,5ɯ1,3 ɦ. 

Ɋɚɫɱɟɬ ɨɫɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜɵɲɟ, 

ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɢɧɢɦɚɟɦ ɬɚɤɢɟ ɠɟ, ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɨɫɚɞɤɚ ɧɟ ɢɡɦɟɧɢɥɫɹ. 

Ɉɛɟɡɜɨɠɟɧɧɵɣ ɢ ɭɩɥɨɬɧɟɧɧɵɣ ɨɫɚɞɨɤ (ɤɟɤ) ɜ ɨɛɴɟɦɟ 1,1 ɦ3/ɫɭɬ 

ɪɟɤɨɦɟɧɞɭɟɦ ɧɚɩɪɚɜɥɹɬɶ ɧɚ ɲɥɚɦɨɜɵɟ ɩɨɥɹ, ɚ ɮɭɝɚɬ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ 
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ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢ ɭɝɥɹ ɢ ɜɵɞɟɥɟɧɢɹ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɚɩɪɚɜɥɹɟɦ ɜ 

ɭɫɪɟɞɧɢɬɟɥɶ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ  Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 

 
Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ 2 3Al O   

 
Ɍɚɛɥɢɰɚ Ȼ1 – ɩɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 2 3Al O   

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧ-

ɬɚ ɨɬɯɨɞɚ 

Ɂɧɚɱɟɧɢɟ  

ɩɨɤɚɡɚɬɟɥɹ 

Ȼɚɥɥ ɂɫɬɨɱɧɢɤ 

 ɢɧɮɨɪɦɚɰɢɢ 

1 2 3 4 

ɉȾɄɩ (ɈȾɄ), ɦɝ/ɤɝ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ ɇɟ ɭɫɬɚɧɨɜɥɟɧ 4 [2] 

ɉȾɄɜ (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ 0.2000000 3 [3] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

0.0400000 3 [3] 

ɉȾɄɪ.ɯ. (ɈȻɍȼ), ɦɝ/ɥ 4 4 [6] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

0.0100000 2 [6] 

ɉȾɄɫ.ɫ. (ɉȾɄɦ.ɪ.,ɈȻɍȼ), ɦɝ/ɦ3 2 2 [4] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ - -  

ɉȾɄɩɩ (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ - - - 

Lg(S, ɦɝ/ɥ/ɉȾɄɜ,ɦɝ.ɥ) 0.0 4 - 

Lg(ɋɧac, ɦɝ/ɦ3/ɉȾɄɪ.ɡ) 0.0 4 - 

Lg(ɋɧɚɫ, ɦɝ/ɦ3/ɉȾɄɫ.ɫ. ɢɥɢ ɉȾɄɦ.ɪ.) 0.0 4 - 

lg Kow(oɤɬaɧoɥ/ɜoɞa) - - - 

LD50, ɦɝ/ɤɝ - - - 

LC50, ɦɝ/ɦ3 - - - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 
1 2 3 4 

LC50
ɜɨɞɧ, ɦɝ/ɥ/96ɱ - - - 

ȻȾ=ȻɉɄ5/ɏɉɄ 100% - - - 

ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ ɨɤɪɭɠɚ-

ɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ) 

- - - 

Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢɳɟɜɨɣ ɰɟ-

ɩɨɱɤɟ) 

- - - 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0.8 3 - 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ 

 

 2 36 /11 3,27X    

 

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

 

2 4 3,27 / 3 1/ 3 4,03Z      

 

 2lg 2 4 / 6 4,03 4,03W      

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ 

 

 2 17734,189W   

 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 



127 
 

2 700000 /17734,189 39,47K    

 

ɝɞɟ 2 70 10000 700000C     

 

Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ 3CaCO  

 

Ɍɚɛɥɢɰɚ Ȼ2 – ɩɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 3CaCO  

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 

ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 
Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ȼɚɥɥ 

ɂɫɬɨɱɧɢɤ ɢɧɮɨɪɦɚ-

ɰɢɢ 

1 2 3 4 

ɉȾɄɩ (ɈȾɄ), ɦɝ/ɤɝ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ - - - 

ɉȾɄɜ (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ 20.000000 4 [6] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɯɨɡɹɣɫɬɜɟɧ-

ɧɨ-ɩɢɬɶɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

3 3 [6] 

ɉȾɄɪ.ɯ. (ɈȻɍȼ), ɦɝ/ɥ 180.00000000 4 [5] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɪɵɛɨɯɨɡɹɣ-

ɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

4 4 [5] 

ɉȾɄɫ.ɫ. (ɉȾɄɦ.ɪ.,ɈȻɍȼ), ɦɝ/ɦ3 0.1500000 3 [4] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 

ɜɨɡɞɭɯɟ 

3 3 [3] 

ɉȾɄɩɩ (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ - - - 

Lg(S, ɦɝ/ɥ/ɉȾɄɜ,ɦɝ.ɥ) - - - 

Lg(ɋɧac, ɦɝ/ɦ3/ɉȾɄɪ.ɡ) - - - 

Lg(ɋɧɚɫ, ɦɝ/ɦ3/ɉȾɄɫ.ɫ. ɢɥɢ 

ɉȾɄɦ.ɪ.) 

- - - 

lg Kow(oɤɬaɧoɥ/ɜoɞa) - - - 

LD50, ɦɝ/ɤɝ - - - 

LC50, ɦɝ/ɦ3 - - - 

LC50
ɜɨɞɧ, ɦɝ/ɥ/96ɱ - - - 

ȻȾ=ȻɉɄ5/ɏɉɄ 100% - - - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ2 

1 2 3 4 

ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ 

ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ) 

- - - 

Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢ-

ɳɟɜɨɣ ɰɟɩɨɱɤɟ) 

- - - 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0.5 2 - 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ  

 

3 23 / 7 3,28X    

 

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

  

3 4 3,28 / 3 1/ 3 4,04Z      

 

 3lg 2 4 / 6 4,04 4,04W      

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ  

 

3 11188,722W   

 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

3 250000 /11188,72 22,34K    

 

ɝɞɟ 3 25 10000 250000C     
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Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɤɚɥɶɰɢɹ ɫɭɥɶɮɚɬ  4CaSO  

 

Ɍɚɛɥɢɰɚ Ȼ3 - ɩɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 4CaSO  

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧ-

ɬɚ ɨɬɯɨɞɚ 

Ɂɧɚɱɟɧɢɟ  

ɩɨɤɚɡɚɬɟɥɹ 

Ȼɚɥɥ ɂɫɬɨɱɧɢɤ 

 ɢɧɮɨɪɦɚɰɢɢ 

1 2 3 4 

ɉȾɄɩ (ɈȾɄ), ɦɝ/ɤɝ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ ɇɟ ɭɫɬɚɧɨɜɥɟɧ 4 [1] 

ɉȾɄɜ (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ 20.000000 4 [2] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-

ɩɢɬɶɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

3 3 [2] 

ɉȾɄɪ.ɯ. (ɈȻɍȼ), ɦɝ/ɥ 180.00000000 4 [4] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

4 4 [4] 

ɉȾɄɫ.ɫ. (ɉȾɄɦ.ɪ.,ɈȻɍȼ), ɦɝ/ɦ3 0.3000000 3 [6] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ - -  

ɉȾɄɩɩ (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ - - - 

Lg(S, ɦɝ/ɥ/ɉȾɄɜ,ɦɝ.ɥ) 0.0 4 - 

Lg(ɋɧac, ɦɝ/ɦ3/ɉȾɄɪ.ɡ) 0.0 4 - 

Lg(ɋɧɚɫ, ɦɝ/ɦ3/ɉȾɄɫ.ɫ. ɢɥɢ ɉȾɄɦ.ɪ.) 0.0 4 - 

lg Kow(oɤɬaɧoɥ/ɜoɞa) - - - 

LD50, ɦɝ/ɤɝ - - - 

LC50, ɦɝ/ɦ3 - - - 

LC50
ɜɨɞɧ, ɦɝ/ɥ/96ɱ - - - 

ȻȾ=ȻɉɄ5/ɏɉɄ 100% - - - 

ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ ɨɤɪɭɠɚ-

ɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ) 

- - - 

Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢɳɟɜɨɣ ɰɟ-

ɩɨɱɤɟ) 

- - - 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0.8 3 - 

 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
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4 37 /10 3,7X    

 

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

 

4 4 3,7 / 3 1/ 3 4,6Z      

 

 4lg 2 4 / 6 4,6 4,85W      

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ  

 

4 71968,567W   

 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

4 250000 / 71968,567 3,47K    

 

ɝɞɟ 4 25 10000 250000C     

 

Ɋɚɫɱɟɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

 
Ɍɚɛɥɢɰɚ Ȼ4 - ɩɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɉɟɪɜɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬ-

ɯɨɞɚ 

Ɂɧɚɱɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ 
Ȼɚɥɥ 

ɂɫɬɨɱɧɢɤ 

ɢɧɮɨɪɦɚɰɢɢ 

1 2 3 4 

ɉȾɄɩ (ɈȾɄ*), ɦɝ/ɤɝ - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɩɨɱɜɟ - - - 

ɉȾɄɜ (ɈȾɍ, ɈȻɍȼ), ɦɝ/ɥ 0.300000 3 [4] 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ4 
1 2 3 4 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

4 4 [4] 

ɉȾɄɪ.ɯ. (ɈȻɍȼ), ɦɝ/ɥ 0.05000000 3 [7] 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɜɨɞɟ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ 

3 3 [7] 

ɉȾɄɫ.ɫ. (ɉȾɄɦ.ɪ.,ɈȻɍȼ), ɦɝ/ɦ3 - - - 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ - - - 

ɉȾɄɩɩ (ɆȾɍ, ɆȾɋ), ɦɝ/ɤɝ - - - 

Lg(S, ɦɝ/ɥ/ɉȾɄɜ,ɦɝ.ɥ)** - - - 

Lg(ɋɧac, ɦɝ/ɦ3/ɉȾɄɪ.ɡ) - - - 

Lg(ɋɧɚɫ, ɦɝ/ɦ3/ɉȾɄɫ.ɫ. ɢɥɢ ɉȾɄɦ.ɪ.) - - - 

lg Kow(oɤɬaɧoɥ/ɜoɞa) - - - 

LD50, ɦɝ/ɤɝ - - - 

LC50, ɦɝ/ɦ3 - - - 

LC50
ɜɨɞɧ, ɦɝ/ɥ/96ɱ - - - 

ȻȾ=ȻɉɄ5/ɏɉɄ 100% - - - 

ɉɟɪɫɢɫɬɟɧɬɧɨɫɬɶ (ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɜ ɨɤɪɭɠɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ) 

- - - 

Ȼɢɨɚɤɤɭɦɭɥɹɰɢɹ (ɩɨɜɟɞɟɧɢɟ ɜ ɩɢɳɟɜɨɣ ɰɟɩɨɱɤɟ) - - - 

ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 0.3 1 - 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ  

 

5 14 / 5 2,8X    

 

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  

 

5 4 2,8 / 3 1/ 3 3,4Z      

 



132 
 

 4lg 2 4 / 6 2,8 3,4W      

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-

ɞɵ  

 

4 2511,886W   

 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɚ ɨɬɯɨɞɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

4 33460 / 2511,886 13,32K    

 

ɝɞɟ 4 3,346 10000 33460C     
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ɉɊɂɅɈɀȿɇɂȿ ȼ Ɋɚɫɱёɬ ɪɚɡɦɟɪɚ ɜɪɟɞɚ (ɭɳɟɪɛɚ), ɩɪɢɱɢɧɟɧɧɨɝɨ ɜɨɞ-

ɧɨɦɭ ɨɛɴɟɤɬɭ ɫɛɪɨɫɨɦ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɫɨɫɬɚɜɟ ɫɬɨɱɧɵɯ 

ɜɨɞ. 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ – ɷɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ 

ɡɚɞɚɧɧɨɣ ɧɚɪɚɛɨɬɤɢ ɢɥɢ ɡɚɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ ɨɬɤɚɡ ɨɛɴɟɤɬɚ ɧɟ ɜɨɡɧɢɤ-

ɧɟɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɧɚɞɟɠɧɨɫɬɢ [45]. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɚɹ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ, ɤɚɤ 

ɪɚɡɥɢɜ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ, ɬɨ 

ɟɫɬɶ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨɤɚɡɚɬɟɥɶ 𝑃 ˄˜, ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɧɟɛɥɚɝɨ-

ɩɪɢɹɬɧɨɝɨ ɫɨɛɵɬɢɹ. ɂɫɯɨɞɧɵɟ ɩɪɢɱɢɧɵ ɞɟɪɟɜɚ ɨɬɤɚɡɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ1. 

 

Ɍɚɛɥɢɰɚ ȼ1 – ɂɫɯɨɞɧɵɟ ɩɪɢɱɢɧɵ ɞɟɪɟɜɚ ɨɬɤɚɡɚ 

№ ɂɫɯɨɞɧɚɹ ɩɪɢɱɢɧɚ ɚɜɚɪɢɣ 

1 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ (ɦɚɧɨɦɟɬɪɚ) 

2 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ 

3 ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɞɚɬɱɢɤɚ 

4 Ʉɨɪɪɨɡɢɣɧɵɣ ɢɡɧɨɫ 

5 ȼɧɟɲɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɚɩɩɚɪɚɬɨɜ 

6 Ɋɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ 

7 ɂɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ 

8 ɉɨɞɡɟɦɧɚɹ ɤɨɪɪɨɡɢɹ 

9 ɇɟɤɚɱɟɫɬɜɟɧɧɚɹ ɫɜɚɪɤɚ 

10 ɇɟɤɚɱɟɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɪɭɛ 

11 ȼɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɭɛ 

12 ɇɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ 

13 Ɂɟɦɥɟɬɪɹɫɟɧɢɟ 

14 ɇɚɜɨɞɧɟɧɢɟ 

15 Ɉɩɨɥɡɟɧɶ 

16 ɉɨɠɚɪ 

17 Ɍɟɪɚɤɬ 
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Ⱦɥɹ ɤɚɠɞɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɫɨɛɵɬɢɹ ɜɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ:  

 𝑃ଵଵ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ»;  𝑃ଵଶ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ»;  𝑃ଶଶ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɧɨɤ»;  𝑃ଵଷ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ»;  𝑃ଶଷ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ»;  𝑃ଵସ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ»;  𝑃ଵହ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ»;  𝑃ଶହ - ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ»;  𝑃ɨɛɳ - ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ.  

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɮɨɪɦɭɥɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɩɟɪɚɬɨɪɚ «ɂ», «ɂɅɂ»:  

ɞɥɹ ɨɩɟɪɚɬɨɪɚ «ɂ»:  

 

1 2P P P   (ȼ.1) 

 

ɞɥɹ ɨɩɟɪɚɬɨɪɚ «ɂɅɂ»:  

 

1 (1 )nP ɉ P                                                                 (ȼ.2) 

 

Ɂɧɚɹ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ ɢ ɭɱɢɬɵɜɚɹ ɮɨɪɦɭɥɵ ȼ.1 ɢ 

ȼ.2, ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ: 

 

5 5
1 2 171 (1 ) (1 ) (1 )ɨɛɳP P P p           (ȼ.3) 
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Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ, ɛɵɥɢ ɨɩɪɟɞɟ-

ɥɟɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

ȼ.2.  

 

Ɍɚɛɥɢɰɚ ȼ.2 – ȼɟɪɨɹɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ 

 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɦɨɠɧɨ 

ɩɨɫɱɢɬɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

5 4
1 1 12P P p    (ȼ.4) 

 𝑝ଵଶ – ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛ, ɚ 

ɜɟɪɨɹɬɧɨɫɬɶ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ, ɤɚɤ «ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ ȼ.4:  

 № ɢɫɯɨɞɧɨɝɨ ɫɨɛɵɬɢɹ  ɪi  

1  0,0025  

2  0,0036  

3  0,0074  

4  0,0003  

5  0,0006  

6  0,0012  

7  0,0009  

8  0,0011  

9  0,0013  

10  0,0008  

11  0,0007  

12  0,0017  

13  0,0003  

14  0,0005  

15  0,0002  

16  0,0006  

17  0,0008  
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13 14 15 161 (1 ) (1 ) (1 ) (1 )ɨɛɳP p p p p            (ȼ.5) 

 

ɝɞɟ 𝑝ଵଷ – ɡɟɦɥɟɬɪɹɫɟɧɢɟ; 𝑝ଵସ – ɧɚɜɨɞɧɟɧɢɟ; 𝑝ଵହ – ɨɩɨɥɡɟɧɶ; 𝑝ଵ଺ – ɩɨɠɚɪ.  

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɢɫɬɟɦ» 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

4 3 3
1 1 21 (1 ) (1 )P P P       (ȼ.6) 

 

ɝɞɟ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ» ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɚɤ: 

 

3 2 2
1 1 2 6 71 (1 ) (1 ) (1 ) (1 )P P P p p           (ȼ.7) 

 

ɝɞɟ 𝑝଺ – ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ ɭ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ;  𝑝଻ – ɢɫɬɟɤɲɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ.  

ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɬɪɭɛ» 

ɦɨɠɧɨ ɩɨɫɱɢɬɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ:  

 

3
2 8 9 10 111 (1 ) (1 ) (1 ) (1 )P p p p p           (ȼ.8) 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ ɤɚɤ «ɩɟɪɟɥɢɜ ɫɬɨɱɧɵɯ ɜɨɞ» ɪɚɫ-

ɫɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ:  

 

2 1
1 1 3P P p    (ȼ.9) 

 

ɝɞɟ 𝑝ଷ – ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɭɪɨɜɧɹ, ɚ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ «ɩɨ-

ɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ» ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
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2
1 1 2P p p    (ȼ.10) 

ɝɞɟ 𝑝ଵ - ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ (ɦɚɧɨɦɟɬɪɚ);  𝑝ଶ - ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ.  

ȼɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɬɚɤɨɝɨ ɫɨɛɵɬɢɹ ɤɚɤ «ɧɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ 

ɫɬɟɧɨɤ» ɭ ɨɱɢɫɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

2
2 4 51 (1 ) (1 )P p p       (ȼ.11) 

 

ɝɞɟ 𝑝ସ – ɤɨɪɪɨɡɢɣɧɵɣ ɢɡɧɨɫ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  𝑝ହ – ɜɧɟɲɧɟɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɚɩɩɚɪɚɬɨɜ. 

 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɪɚɡɥɢɜɚ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɡɚɜɨɞɟ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɮɨɪɦɭ-

ɥɚɦ. 𝑃ଵଵ = Ͳ,ͲͲʹͷ × Ͳ,ͲͲ͵͸ = Ͳ,ͲͲͲͲͲͻ 

 𝑃ଵଶ = Ͳ,ͲͲͲͲͲͻ × Ͳ,ͲͲ͹Ͷ = Ͳ,ͲͲͲͲͲͲͲ͹ 

 𝑃ଶଶ = ͳ − ሺͳ − Ͳ,ͲͲͲ͵ሻ × ሺͳ − Ͳ,ͲͲͲ͸ሻ = Ͳ,ͲͲͲͻ 

 𝑃ଵଷ = ͳ − ሺͳ − Ͳ,ͲͲͲͲͲͲͲ͹ሻ × ሺͳ − Ͳ,ͲͲͲͻሻ × ሺͳ − Ͳ,Ͳͳʹሻ × ሺͳ − Ͳ,ͲͲͲͻሻ= Ͳ,ͲͲ͵Ͳ 

 𝑃ଶଷ = ͳ − ሺͳ − Ͳ,ͲͲͳͳሻ × ሺͳ − Ͳ,ͲͲͳ͵ሻ × ሺͳ − Ͳ,ͲͲͺሻ × ሺͳ − Ͳ,ͲͲͲ͹ሻ= Ͳ,ͲͲ͵ͻ 

 𝑃ଵସ = ͳ − ሺͳ − Ͳ,ͲͲ͵Ͳሻ × ሺͳ − Ͳ,ͲͲ͵ͻሻ = Ͳ,ͲͲ͸ͻ 
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𝑃ଵହ = Ͳ,ͲͲ͸ͻ × Ͳ,ͲͲͳ͹ = Ͳ,ͲͲͲͲͳʹ 

 𝑃ଶହ = ͳ − ሺͳ − Ͳ,ͲͲͲ͵ሻ × ሺͳ − Ͳ,ͲͲͲͷሻ × ሺͳ − Ͳ,ͲͲͲʹሻ × ሺͳ − Ͳ,ͲͲͲ͸ሻ= Ͳ,ͲͲͲͳ͸ 

 𝑃ɨɛɳ = ͳ − ሺͳ − Ͳ,ͲͲͲͲͳʹሻ × ሺͳ − Ͳ,ͲͲͲͳ͸ሻ × ሺͳ − Ͳ,ͲͲͲͺሻ = Ͳ,ͲͲͲʹͶ 

 

Ɍɨ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɝɨɥɨɜɧɨɝɨ ɫɨɛɵɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,00024. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɪɢɫɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɜɧɨɣ ͳͲ−଺. ɂɡ ɷɬɨ-

ɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɣ ɚɜɚɪɢɢ ɜɵɫɨɤɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟɞɨɩɭɫɬɢ-

ɦɨɦɭ ɪɢɫɤɭ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɢ, ɧɭɠɧɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɚɫɬɭɩɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɨɛɵɬɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 

ɧɚɫɬɭɩɥɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɥɢɹɬɶ ɧɚ ɬɟ ɢɫɯɨɞɧɵɟ ɫɨɛɵ-

ɬɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ, ɬɨ ɟɫɬɶ ɷɬɨ ɫɨɛɵɬɢɹ ɩɨɞ № 3, 2, 1, 12 ɢ 

9. 

ɂɫɱɢɫɥɟɧɢɟ ɪɚɡɦɟɪɚ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɫɛɪɨɫɨɦ ɜɪɟɞ-

ɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɫɨɫɬɚɜɟ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ 

ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ȼ.12, ɬɵɫ.ɪɭɛ: 

 
1

n

ȼȽ ȼ ɂɇ i i ɂɁ
i

Y K K K H M K


      , (ȼ.12) 

  

ɝɞɟ ȼȽK  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ ȼ.3; 

ȼK  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ (ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ 

ɨɛɴɟɤɬɨɜ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ ȼ4; 

 ɂɇK - ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɞɟɤɫɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɮɥɹɰɢɨɧɧɭɸ ɫɨɫɬɚɜɥɹɸ-

ɳɭɸ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ; 

http://base.garant.ru/12167365/d125a1519d515ed49e867d61066e8990/#block_11001
http://base.garant.ru/12167365/d125a1519d515ed49e867d61066e8990/#block_11002


139 
 

 iɇ - ɬɚɤɫɵ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɨɬ ɫɛɪɨɫɚ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹ-

ɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 20, 

ɬɵɫ. ɪɭɛ./ɬ; 

iM - ɦɚɫɫɚ ɫɛɪɨɲɟɧɧɨɝɨ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬ-

ɫɹ ɩɨ ɤɚɠɞɨɦɭ ɡɚɝɪɹɡɧɹɸɳɟɦɭ ɜɟɳɟɫɬɜɭ, ɬ. 

 

Ɍɚɛɥɢɰɚ ȼ3 - Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ( ȼȽK ) 

 N ɩ/ɩ Ɇɟɫɹɰɵ 
Ʉɨɷɮɮɢɰɢɟɧɬ, ȼȽK  

1 Ⱦɟɤɚɛɪɶ, ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ 1,15 

2 Ɇɚɪɬ, ɚɩɪɟɥɶ, ɦɚɣ 1,25 

3 ɂɸɧɶ, ɢɸɥɶ, ɚɜɝɭɫɬ 1,10 

4 ɋɟɧɬɹɛɪɶ, ɨɤɬɹɛɪɶ, ɧɨɹɛɪɶ 1,15 

 

Ɍɚɛɥɢɰɚ ȼ4 - Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ( ȼK ) 

(ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ) 

 N ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɷɮɮɢɰɢɟɧɬ, ȼK  

1 2 3 

I. Ɋɟɱɧɵɟ ɛɚɫɫɟɣɧɵ, ɛɚɫɫɟɣɧɵ ɨɡɟɪ, ɦɨɪɟɣ  

1. Ȼɚɫɫɟɣɧ ɪ. ɇɟɜɵ 1,51 

2. Ȼɚɫɫɟɣɧ ɪ. ɇɟɦɚɧ 1,21 

3. Ɋɟɤɢ ɛɚɫɫɟɣɧɨɜ Ʌɚɞɨɠɫɤɨɝɨ ɢ Ɉɧɟɠɫɤɨɝɨ ɨɡɟɪ, ɨɡɟɪɚ 
ɂɥɶɦɟɧɶ ɢ ɭɤɚɡɚɧɧɵɟ ɨɡɟɪɚ 

2,10 

4. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ 1,18 

5. Ȼɚɫɫɟɣɧ ɪ. ɋɟɜɟɪɧɨɣ Ⱦɜɢɧɵ 1,36 

6. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ȼɟɥɨɝɨ ɦɨɪɹ 1,16 

7. Ȼɚɫɫɟɣɧ ɪ. ɉɟɱɨɪɵ 1,37 

http://base.garant.ru/12167365/d125a1519d515ed49e867d61066e8990/#block_11003
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ4 
1 2 3 

8. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ȼɚɪɟɧɰɟɜɚ ɦɨɪɹ 1,22 

9. Ȼɚɫɫɟɣɧ ɪ. ȼɨɥɝɢ 1,41 

10. Ȼɚɫɫɟɣɧ ɪ. Ɍɟɪɟɤ 1,55 

11. Ȼɚɫɫɟɣɧ ɪ. ɍɪɚɥ 1,60 

12. Ȼɚɫɫɟɣɧɵ ɪɪ. ɋɭɥɚɤ, ɋɚɦɭɪ 1,45 

13. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ 1,39 

14. Ȼɚɫɫɟɣɧ ɪ. Ⱦɨɧ 1,29 

15. Ȼɚɫɫɟɣɧ ɪ. Ʉɭɛɚɧɢ 2,20 

16. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ⱥɡɨɜɫɤɨɝɨ ɦɨɪɹ 1,64 

17. Ȼɚɫɫɟɣɧ ɪ. Ⱦɧɟɩɪ 1,33 

18. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ ɑɟɪɧɨɝɨ ɦɨɪɹ 1,95 

19. Ȼɚɫɫɟɣɧ ɪ. Ɉɛɢ 1,22 

20. Ȼɚɫɫɟɣɧ ɪ. ȿɧɢɫɟɣ 1,36 

21. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ Ʉɚɪɫɤɨɝɨ ɦɨɪɹ 1,23 

22. Ȼɚɫɫɟɣɧ ɪ. Ʌɟɧɵ 1,27 

23. ɉɪɨɱɢɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ 1,18 

24. Ȼɚɫɫɟɣɧ ɨɡɟɪɚ Ȼɚɣɤɚɥ ɢ ɨɡɟɪɨ Ȼɚɣɤɚɥ 2,80 

25. Ɋɟɤɢ ɛɚɫɫɟɣɧɚ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɝɨ ɦɨɪɹ 1,15 

 

Ɍɚɛɥɢɰɚ ȼ5 - Ɍɚɤɫɵ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ ɨɬ ɫɛɪɨɫɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɧɟɨɪ-

ɝɚɧɢɱɟɫɤɢɯ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ( iɇ ) 

 N ɩ/ɩ ȼɟɳɟɫɬɜɚ ɫ ɉȾɄ ɜ ɢɧɬɟɪɜɚɥɟ 
iɇ , ɬɵɫ. ɪɭɛ./ɬ 

1 2 3 

1. Ȼɨɥɟɟ 40 ɦɝ/ɞɦ3 5 

2. 5,0-39,9 ɦɝ/ɞɦ3 10 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ5  

1 2 3 

3. 2,0-4,9 ɦɝ/ɞɦ3 170 

4. 0,2-1,9 ɦɝ/ɞɦ3 280 

5. 0,06-0,19 ɦɝ/ɞɦ3 510 

6. 0,02-0,05 ɦɝ/ɞɦ3 670 

7. 0,006-0,019 ɦɝ/ɞɦ3 4 350 

8. 0,003-0,005 ɦɝ/ɞɦ3 4 800 

9. 0,001-0,002 ɦɝ/ɞɦ3 12 100 

10. Ɇɟɧɟɟ 0,001-0,0007 ɦɝ/ɞɦ3 240 100 

11. Ɉɬ 0,00008 ɦɝ/ɞɦ3 ɢ ɦɟɧɟɟ 2 960 000 

12. ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 30 

 

 Ɇɚɫɫɚ ɫɛɪɨɲɟɧɧɨɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɫɨɫɬɚɜɟ ɫɬɨɱ-
ɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɋ.2. 

 

   610i ɮi ȾiM Q C C T      , (ȼ.13) 

  

ɝɞɟ iM  - ɦɚɫɫɚ ɫɛɪɨɲɟɧɧɨɝɨ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ, ɬ; 

i - ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɩɨ ɤɨɬɨɪɨɦɭ ɢɫɱɢɫɥɹɟɬɫɹ ɪɚɡɦɟɪ ɜɪɟɞɚ; 

Q - ɪɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬ-

ɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ, ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) 

ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɪɢɛɨɪɚɦ ɭɱɟɬɚ, ɚ ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ - ɪɚɫɱɟɬɧɵɦ ɩɭ-

ɬɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɚɦɢ ɪɚɫɱɟɬɚ ɨɛɴɟɦɚ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɢɯ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ, 3 /ɦ ɱɚɫ ; 

ɮiC  - ɫɪɟɞɧɹɹ ɮɚɤɬɢɱɟɫɤɚɹ ɡɚ ɩɟɪɢɨɞ ɫɛɪɨɫɚ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚ-

ɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɢ (ɢɥɢ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ 
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ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞɚɯ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɨɜ ɚɤ-

ɤɪɟɞɢɬɨɜɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɤɚɤ ɫɪɟɞɧɹɹ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɢɡ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɨɜ (ɧɟ ɦɟɧɟɟ 3-ɯ) ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ Ɍ, 3/ɦɝ ɞɦ ; 

ȾiC  - ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ 

ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɚ ɞɨɩɭɫɬɢɦɨɝɨ (ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) ɫɛɪɨɫɚ ɢɥɢ ɥɢɦɢɬɚ 

ɫɛɪɨɫɚ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ ɧɚ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɫɛɪɨ-

ɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, 3/ɦɝ ɞɦ ; 

Ⱦɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɩɪɟɞɟ-

ɥɚɯ ɧɨɪɦɚɬɢɜɚ ɞɨɩɭɫɬɢɦɨɝɨ (ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) ɫɛɪɨɫɚ ɢɥɢ ɥɢɦɢɬɚ ɧɚ 

ɫɛɪɨɫɵ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɜ ɫɨ-

ɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ "Ɉ ɜɨɞɨɫɧɚɛɠɟɧɢɢ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɢ", ɜɧɨ-

ɫɹɳɢɯ ɩɥɚɬɭ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɫ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɪɚɜɧɵɦ 1,4 (ɤɪɨɦɟ ɫɥɭɱɚɟɜ ɚɜɚɪɢɣɧɨɝɨ ɢ ɡɚɥɩɨɜɨɝɨ ɫɛɪɨɫɚ 

ɫɬɨɱɧɵɯ ɜɨɞ). 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɮɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡ-

ɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɟ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚ-

ɰɢɸ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

Ɍ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɫ ɩɨɜɵɲɟɧ-

ɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫ ɦɨɦɟɧɬɚ 

ɨɛɧɚɪɭɠɟɧɢɹ ɫɛɪɨɫɚ ɢ ɞɨ ɟɝɨ ɩɪɟɤɪɚɳɟɧɢɹ, ɱɚɫ; 

610
 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ ɦɚɫɫɵ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɬ. 

 ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɨ ɮɚɤɬɢɱɟɫɤɨɦ ɪɚɫɯɨɞɟ ɢɥɢ ɨɛɴɟɦɟ ɫɛɪɨɲɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɚ ɬɚɤɠɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɧɚɫɬɨɹɳɟɣ ɦɟɬɨɞɢɤɨɣ, ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɪɚɜɧɟɧɨ ɤ ɪɚɫɯɨ-

ɞɭ ɢɥɢ ɨɛɴɟɦɭ ɜɨɞɵ, ɩɨɬɪɟɛɥɹɟɦɨɦɭ ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɥɹ ɰɟɥɟɣ ɩɢɬɶɟɜɨɝɨ ɢ ɯɨɡɹɣ-

ɫɬɜɟɧɧɨ - ɛɵɬɨɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɡɚ ɩɟɪɢɨɞ, ɪɚɜɧɵɣ ɩɟɪɢɨɞɭ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ 

ɜɨɞ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟ-

http://base.garant.ru/70103066/
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ɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɨɪɦɚɬɢɜɨɦ ɞɨɩɭɫɬɢɦɨɝɨ (ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) 

ɫɛɪɨɫɚ ɢɥɢ ɥɢɦɢɬɨɦ ɫɛɪɨɫɚ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ. 

Ɏɚɤɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɫɛɪɚɫɵɜɚɟɦɵɯ ɡɚɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ 

ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɪɚ-

ɛɨɬɵ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɴɟɦɚ ɫɟɱɟɧɢɹ ɫɛɪɨɫɧɵɯ ɤɚɧɚ-

ɥɨɜ, ɚ ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɩɨ ɞɚɧɧɵɦ ɞɨɤɭɦɟɧɬɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚ-

ɟɬ ɩɪɚɜɨ ɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɨɢɡɨɲɟɥ ɚɜɚɪɢɣɧɵɣ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɡɚ-

ɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ ɧɚ ɜɨɞɨɫɛɨɪɧɵɟ 

ɩɥɨɳɚɞɢ (ɨɜɪɚɝ, ɛɚɥɤɚ ɢ ɬ.ɞ.), ɬɨ ɦɚɫɫɚ ɫɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɩɨ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɦɟɫɬɟ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ (ɡɚɥɩɨɜɨɝɨ) ɫɛɪɨɫɚ ɜ 

ɜɨɞɧɵɣ ɨɛɴɟɤɬ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɩɪɢ ɧɚɪɭɲɟ-

ɧɢɢ ɜɨɞɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɫɛɪɨɫɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɞɨ ɦɨɦɟɧɬɚ ɩɪɟɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ. 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɶ ɢɡɜɟɳɚɟɬ ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɨɪɝɚɧɵ ɨ 

ɫɛɪɨɫɟ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ ɫ 

ɩɪɟɜɵɲɟɧɢɟɦ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ, ɤɨ-

ɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɨɪɦɚɬɢɜɨɦ ɞɨɩɭɫɬɢɦɨɝɨ (ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) ɫɛɪɨɫɚ 

ɢɥɢ ɥɢɦɢɬɨɦ ɫɛɪɨɫɚ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ, ɬɨ ɩɟɪɢɨɞ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɛɪɨɫɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɢɡɜɟɳɟɧɢɹ. 

Ɂɚ ɦɨɦɟɧɬ ɩɪɟɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɞɚɬɚ ɟɝɨ ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɪɟ-

ɤɪɚɳɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ 

ɮɟɞɟɪɚɥɶɧɵɣ ɢ (ɢɥɢ) ɪɟɝɢɨɧɚɥɶɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɧɚɞɡɨɪ ɡɚ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɢ ɨɯɪɚɧɨɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɨ-

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɟɞɩɢɫɚɧɢɹ ɨɛ ɭɫɬɪɚɧɟɧɢɢ ɧɚɪɭɲɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɟɜɵɲɟɧɢ-

ɟɦ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɭɫɬɚ-

ɧɨɜɥɟɧɵ ɧɨɪɦɚɬɢɜɨɦ ɞɨɩɭɫɬɢɦɨɝɨ (ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ) ɫɛɪɨɫɚ ɢɥɢ ɥɢɦɢɬɨɦ 

ɫɛɪɨɫɚ ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ, ɩɨɞɬɜɟɪɠɞɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɢɡɨɜ ɤɚɱɟɫɬɜɚ ɫɛɪɚ-
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ɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) 

ɜɨɞ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɧɚɥɢɡɨɜ ɤɚɱɟɫɬɜɚ ɜɨɞ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɶ ɢɡɜɟɳɚɟɬ ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɨɪɝɚɧɵ ɨ ɩɪɟ-

ɤɪɚɳɟɧɢɢ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɪɟɧɚɠɧɵɯ (ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ), ɜɨɞ ɫ 

ɩɪɟɜɵɲɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɧɨɪɦɚɬɢɜɚɯ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ 

ɚɛɨɧɟɧɬɨɜ, ɥɢɦɢɬɚɯ ɧɚ ɫɛɪɨɫɵ, ɢɥɢ ɜ ɧɨɪɦɚɬɢɜɚɯ ɜɨɞɨɨɬɜɟɞɟɧɢɹ (ɫɛɪɨɫɚ) ɩɨ ɫɨ-

ɫɬɚɜɭ ɫɬɨɱɧɵɯ ɜɨɞ, ɡɚ ɦɨɦɟɧɬ ɩɪɟɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɞɚɬɚ ɬɚɤɨɝɨ ɢɡ-

ɜɟɳɟɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɩɪɨɜɟɞɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɚɤɤɪɟɞɢɬɨɜɚɧɧɨɣ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɚɤɤɪɟɞɢɬɚɰɢɢ ɜ ɧɚɰɢɨɧɚɥɶɧɨɣ 

ɫɢɫɬɟɦɟ ɚɤɤɪɟɞɢɬɚɰɢɢ ɮɚɤɬɚ, ɩɪɟɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɪɟɧɚɠ-

ɧɵɯ (ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ), ɜɨɞ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɞɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɭɫɬɚɧɨɜɥɟɧɢɢ ɮɚɤɬɚ ɧɚɪɭɲɟɧɢɹ ɜ ɬɟɱɟɧɢɟ 5 ɪɚɛɨɱɢɯ ɞɧɟɣ ɫ 

ɦɨɦɟɧɬɚ ɩɨɥɭɱɟɧɢɹ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɮɟɞɟ-

ɪɚɥɶɧɵɣ ɢ (ɢɥɢ) ɪɟɝɢɨɧɚɥɶɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɧɚɞɡɨɪ ɡɚ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟɦ ɢ ɨɯɪɚɧɨɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɟɤɪɚɳɟɧɢɢ ɫɛɪɨɫɚ ɢ ɧɟɜɵ-

ɩɨɥɧɟɧɢɢ ɧɚɪɭɲɢɬɟɥɟɦ ɜɨɞɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɫɛɪɚɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ 

ɢ (ɢɥɢ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞɚɯ ɞɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɩɟɪɜɢɱɧɨɦ ɩɪɟɞɩɢɫɚɧɢɢ, ɜɵɞɚɧɧɨɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 

ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɮɟɞɟɪɚɥɶɧɵɣ ɢ (ɢɥɢ) ɪɟɝɢɨɧɚɥɶɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɤɨɧɬɪɨɥɶ ɢ ɧɚɞɡɨɪ ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢ ɨɯɪɚɧɨɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɦɨɦɟɧɬ ɩɪɟ-

ɤɪɚɳɟɧɢɹ ɫɛɪɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɥɚɛɨɪɚɬɨɪɢɢ, ɩɪɢɜɥɟɱɟɧɧɨɣ ɭɤɚ-

ɡɚɧɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɨɜ ɤɚɱɟɫɬɜɚ ɫɛɪɚ-

ɫɵɜɚɟɦɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) 

ɜɨɞ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɧɚɥɢɡɨɜ ɤɚɱɟɫɬɜɚ ɜɨɞ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ, ɢɥɢ ɩɨ 

ɞɚɧɧɵɦ ɨɬɱɟɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛ ɭɫɬɪɚɧɟɧɢɢ ɧɚɪɭɲɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶ-

ɧɨɫɬɶ ɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɩɟɪɜɢɱɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɨɤɭɦɟɧɬɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɚɟɬ ɩɪɚɜɨ ɩɨɥɶ-

ɡɨɜɚɧɢɹ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɞɥɹ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɜɨɞ ɢ (ɢɥɢ) ɞɪɟɧɚɠɧɵɯ (ɜ ɬɨɦ 
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ɱɢɫɥɟ ɲɚɯɬɧɵɯ, ɪɭɞɧɢɱɧɵɯ) ɜɨɞ, ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) 

ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ) ɩɪɢ ɢɫɱɢɫɥɟɧɢɢ ɪɚɡɦɟɪɚ ɜɪɟɞɚ 

ɦɚɫɫɚ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ), ɜ ɤɨɬɨɪɨɣ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɪɟɞɧɨɝɨ (ɡɚɝɪɹɡ-

ɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ( ȾC ) ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɮɨɧɨɜɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɜɵɪɚɠɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɪɚɫ-

ɱɟɬ ɩɪɢɧɢɦɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ (ɡɚ-

ɝɪɹɡɧɹɸɳɟɝɨ) ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɟ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɰɟɥɟɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɟɝɨ ɡɧɚɱɟɧɢɹ (ɧɚɡɧɚɱɟɧɢɹ), ɚ ɜ ɫɥɭ-

ɱɚɟ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɰɟɥɟɣ ɢɥɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ, ɢɦɟɸɳɟɝɨ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ (ɧɚɡɧɚɱɟɧɢɹ), 

ɩɪɢɧɢɦɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɠɟɫɬɤɢɟ ɧɨɪɦɵ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡ ɱɢɫɥɚ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ. 

Ɋɚɫɱɟɬ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɞɨ ɨɛɪɚɛɨɬɤɢ) 

Ɇɚɫɫɚ, ɬ 

 

   6 61,05 34360 1,4 4 10 144306,12 10iM         ,  

  

ɝɞɟ Q = 1,05 3 /ɦ ɱɚɫ  (Q = 25,2 3 /ɦ ɫɭɬ , ɮɨɪɦɭɥɚ Ⱥ.80); 

ɮiC  = 34360 3/ɦɝ ɞɦ  ( ɬɚɛɥɢɰɚ 5); 

ȾiC  = 1,4 3/ɦɝ ɞɦ ; 

T = 4 ɱɚɫɨɜ  (T = 14400 ɫɟɤ); 

ɍɳɟɪɛ, ɬɵɫ. ɪɭɛ./ɬ 

 

 61,25 1,36 2,17 280 144306,12 10 148,74Y        , 

 

ɝɞɟ ȼȽK  = 1,25 (ɬɚɛɥɢɰɚ ȼ.3); 

ȼK  = 1,36 (ɬɚɛɥɢɰɚ ȼ.4, ɪ.ȿɧɢɫɟɣ); 
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ɂɇK  = 2,17; 

iɇ  = 280 ɬɵɫ. ɪɭɛ./ɬ. (ɬɚɛɥɢɰɚ ȼ.5); 

Ɋɚɫɱɟɬ ɞɥɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ) 

Ɇɚɫɫɚ, ɬ. 

 

   6 60,05 17210 1,4 4 10 3441,72 10iM         ,  

  

ɝɞɟ  Q = 0,05 3 /ɦ ɱɚɫ  (Q  = 1,1 3 /ɦ ɫɭɬ ,  ɮɨɪɦɭɥɚ Ⱥ.125) 

ɮiC  = 17210 3/ɦɝ ɞɦ  ( ɬɚɛɥɢɰɚ 11,  ɮiC  = 17,21 3ɝ/ ɞɦ ); 

ȾiC  = 1,4 3/ɦɝ ɞɦ ; 

T = 4 ɱɚɫɚ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ T = 14400 ɫɟɤ). 

 

ɍɳɟɪɛ, ɬɵɫ. ɪɭɛ. 

  

 61,25 1,36 2,17 280 3441,72 10 3,55Y        , 

 

ɝɞɟ ȼȽK  - 1,25 (ɬɚɛɥɢɰɚ ȼ.3); 

ȼK  = 1,36 (ɬɚɛɥɢɰɚ ȼ.4, ɪ.ȿɧɢɫɟɣ); 

ɂɇK  = 2,17; 

iɇ  = 280 ɬɵɫ. ɪɭɛ./ɬ (ɬɚɛɥɢɰɚ ȼ.5). 

 

Ɍɚɛɥɢɰɚ ȼ.6 - ɍɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ  

Ɂȼ 
C,

3/ɦɝ ɞɦ  
M, ɬ 

Y, ɬɵɫ. 

ɪɭɛ 

ɋɬɚɜɤɚ ɩɥɚɬɵ ɡɚ 

1 ɬɨɧɧɭ Ɂȼ ɧɚ 

2018ɝ.  

ɪɭɛɥɟɣ 

ɉɥɚɬɚ ɡɚ 

ɫɛɪɨɫ, ɪɭɛ. 

ɇɟɮɬɟɩɪɨɞɭɤɬɵ 
34360 6144306,12 10  148,74  14711,7 11016,12 

17210 63441,72 10  3,55  14711,7 2295,5 
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