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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         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« ___»  ________  2019 ɝ. 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
 
 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       __________             ɤ.ɬ.ɧ., ɞɨɰɟɧɬ             Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ 
     ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

 

ȼɵɩɭɫɤɧɢɤ              ________                                                 Ɇ.Ɉ. ȼɥɚɞɵɤɨɜɫɤɚɹ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                        __________           ȿ.ɇ. Ɂɚɣɰɟɜɚ 
           ɩɨɞɩɢɫɶ, ɞɚɬɚ                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 
 
 

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         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« ___»  ________  2019 ɝ. 
 
 
 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

ɋɬɭɞɟɧɬɭ ȼɥɚɞɵɤɨɜɫɤɨɣ Ɇɚɪɢɢ Ɉɥɟɝɨɜɧɟ 
Ƚɪɭɩɩɚ Ɏɗ15-10Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.03.01 

«Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ 

ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №18983/ɫ ɨɬ 17.12.2018 ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɑɭɪɛɚɤɨɜɚ Ɉ.ȼ. ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɋɎɍ ɉɂ ɤɚɮɟɞɪɚ 

ɂɗɢȻɀȾ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɫɬɚɬɶɢ, ɩɚɬɟɧɬɵ, 

ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ 

ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ; ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɨɱɢɫɬɤɟ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢɡɜɟɫɬɤɨɜɵɦ ɦɨɥɨɤɨɦ 
Ca(OH)2; ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɦɚɫɥɟɧɧɨɝɨ 
ɨɫɚɞɤɚ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ; ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 

Ʌɢɫɬ 1: Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ʌɢɫɬ 2: Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
Ɍɗɐ. 
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Ʌɢɫɬ 3: ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 
Ʌɢɫɬ 4: ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɫɬɨɹɧɧɵɦ ɢ ɚɫɢɦɦɟɬɪɢɱɧɵɦ 

ɬɨɤɨɦ. 
Ʌɢɫɬ 5: Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ. 
 
 
 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ         ________          Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ 
      ɩɨɞɩɢɫɶ 

 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ________       Ɇ.Ɉ. ȼɥɚɞɵɤɨɜɫɤɚɹ 
      ɩɨɞɩɢɫɶ 
 
 
 
 
 
 

« _____» _______________ 2019 ɝ. 
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ɄȺɅȿɇȾȺɊɇɕɃ ȽɊȺɎɂɄ 
ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 

11.05.2019 – 19.05.2019 

ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɨɫɜɨɟɧɢɟ 
ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ  20.05.2019 – 02.06.2019 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

03.06.2019 – 16.06.2019 

Ɉɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

17.06.2019 – 01.07.2019 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 02.07.2019 –09.07.2019 
Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 10.07.2019 – 14.07.2019 

 
 
 

« _____» _______________ 2019 ɝ. 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ         ________                      Ɉ.ȼ. ɑɭɪɛɚɤɨɜɚ 
         ɩɨɞɩɢɫɶ 

 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ  ________                      Ɇ.Ɉ. ȼɥɚɞɵɤɨɜɫɤɚɹ 
         ɩɨɞɩɢɫɶ 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ 
ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» ɫɨɞɟɪɠɢɬ 62 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 24 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

ɁȺɆȺɋɅȿɇɇɕȿ ɋɌɈɑɇɕȿ ȼɈȾɕ, ɊȿȺȽȿɇɌɇȺə ɈȻɊȺȻɈɌɄȺ, 
ɗɅȿɄɌɊɈɄɈȺȽɍɅəɐɂə, ɈȻɊȺȻɈɌɄȺ ɈɋȺȾɄɈȼ ɋɌɈɑɇɕɏ ȼɈȾ, 
ɈȻȿɁȼɈɀɂȼȺɇɂȿ ɈɋȺȾɄɈȼ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ 
ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ 
ɩɪɟɞɩɪɢɹɬɢɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɭɥɭɱɲɟɧɢɟ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
ɢɡɭɱɟɧɢɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ; 
ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɥɨɠɟɧɢɣ ɩɨ ɨɱɢɫɬɤɟ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 
ɜɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; ɜɵɩɨɥɧɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢɡɜɟɫɬɤɨɜɵɦ ɦɨɥɨɤɨɦ 
Ca(OH)2 ɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɟɣ; ɩɪɢɜɟɞɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ.  

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɢɡɭɱɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ, 
ɤɚɫɚɸɳɢɣɫɹ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɨɱɢɫɬɤɟ ɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ.  ȼɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɫ ɭɱɟɬɨɦ Q = 96 
ɦ3/ɫɭɬ, ɪɚɫɫɱɢɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢ ɪɟɚɝɟɧɬɧɨɣ ɢ 
ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɨɧɚ ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɭɫɬɪɨɣɫɬɜ, 
ɨɝɪɚɧɢɱɟɧɧɵɦ ɪɚɫɯɨɞɨɦ ɪɟɚɝɟɧɬɨɜ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ 
ɩɪɨɰɟɫɫɚɦɢ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɩɨɡɜɨɥɢɥɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɫɚɞɤɚ 
ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɣ. 
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ȺɇɇɈɌȺɐɂə 
ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

ɧɚ ɬɟɦɭ: «Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» 

 
Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ 62 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸɱɚɟɬ 8 ɬɚɛɥɢɰ, 12 

ɪɢɫɭɧɤɨɜ, 24 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ. 
ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ 

ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɭɥɭɱɲɟɧɢɟ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ 
ɭɬɢɥɢɡɚɰɢɢ  

ȼ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɜɯɨɞɢɬ ɡɚɞɚɧɢɟ, ɪɟɮɟɪɚɬ, ɚɧɧɨɬɚɰɢɹ, ɜɜɟɞɟɧɢɟ, 
ɬɪɢ ɝɥɚɜɵ, ɢɬɨɝɨɜɨɟ ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɛɨɬɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɰɟɥɶ, ɡɚɞɚɱɢ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ 
ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ 
ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɨ ɨɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 
ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ.  
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ȼ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɨɱɧɨɣ ɜɨɞɨɣ ɹɜɥɹɟɬɫɹ 
ɥɸɛɨɣ ɩɨɬɨɤ ɜɨɞɵ, ɜɵɜɨɞɢɦɵɣ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ 
ɜɨɞɵ, ɭɱɚɫɬɜɭɸɳɟɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɰɢɤɥɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɚɫɯɨɞɭɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɚɧɨɜɨɤ, ɚɩɩɚɪɚɬɨɜ, 
ɚ ɬɚɤɠɟ ɨɬɞɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. Ɍɚɤɢɦɢ ɚɩɩɚɪɚɬɚɦɢ, ɭɫɬɚɧɨɜɤɚɦɢ ɢ 
ɦɟɯɚɧɢɡɦɚɦɢ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ: ɤɨɧɞɟɧɫɚɬɨɪɵ ɬɭɪɛɢɧ, ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ, 
ɞɜɢɠɭɳɢɟɫɹ ɦɟɯɚɧɢɡɦɵ ɢ ɞɪ. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɜɫɟɝɨ ɨɫɬɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ, 
ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 90% ɢ ɛɨɥɟɟ. 

ɋɬɨɱɧɵɟ ɜɨɞɵ ɥɸɛɨɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɟɝɚɬɢɜɧɨ 
ɜɥɢɹɸɬ ɧɚ ɫɚɧɢɬɚɪɧɵɣ ɪɟɠɢɦ ɜɨɞɨɟɦɨɜ ɢ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɟ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ. ȼ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɧɟɨɛɯɨɞɢɦɭɸ ɨɱɢɫɬɤɭ, ɧɟ ɩɨɡɜɨɥɹɹ ɞɨɩɭɫɬɢɬɶ ɧɚɪɭɲɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɫɬɚɜɭ ɢ ɫɜɨɣɫɬɜɚɦ ɜɨɞɵ ɜɨɞɨɟɦɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɨɪɦɢɪɭɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɫɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɨɤɪɚɫɤɚ, ɡɚɩɚɯɢ ɢ 
ɩɪɢɜɤɭɫɵ, ɜɟɥɢɱɢɧɚ pH, ɩɨɥɧɚɹ ɛɢɨɯɢɦɢɱɟɫɤɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɫɥɨɪɨɞɟ, 
ɬɨɤɫɢɱɧɨɫɬɶ. 

Ɉɛɪɚɛɨɬɤɚ ɨɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɡɚɞɚɱ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. ȼɵɞɟɥɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 
ɜɨɞ ɨɫɚɞɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɬɪɭɞɧɨɮɢɥɶɬɪɭɟɦɵɦ ɫɭɫɩɟɧɡɢɹɦ ɤɨɥɥɨɢɞɧɨɝɨ ɬɢɩɚ. 
Ȼɨɥɶɲɢɟ ɨɛɴɟɦɵ, ɧɚɥɢɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ 
ɡɚɝɧɢɜɚɬɶ ɫ ɜɵɞɟɥɟɧɢɟɦ ɧɟɩɪɢɹɬɧɵɯ ɡɚɩɚɯɨɜ, ɚ ɬɚɤɠɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ 
ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ ɭɫɥɨɠɧɹɸɬ ɢɯ ɨɛɪɚɛɨɬɤɭ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɭɥɭɱɲɟɧɢɟ ɜɨɞɨɨɬɞɚɸɳɢɯ ɫɜɨɣɫɬɜ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
ɚ) ɢɡɭɱɟɧɢɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɦɟɬɨɞɚɦ ɨɛɪɚɛɨɬɤɢ ɢ 

ɭɬɢɥɢɡɚɰɢɢ; 
ɛ) ɪɚɫɫɦɨɬɪɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨ ɨɱɢɫɬɤɟ ɡɚɦɚɫɥɟɧɧɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 
ɜ) ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫɯɟɦ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

ɢɡɜɟɫɬɤɨɜɵɦ ɦɨɥɨɤɨɦ Ca(OH)2 ɢ   ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɟɣ; 
ɝ) ɩɪɢɜɟɞɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ 

ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ 
ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ: 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ 

ɡɚɦɚɫɥɟɧɧɵɯ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɨɬɪɚɫɥɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 
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Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ.  
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1 Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɚɬɟɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 
ɦɟɬɨɞɚɦ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

ȼ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɨɬɪɚɫɥɢ, ɨɫɧɨɜɧɵɦ ɢ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɛɪɚɛɨɬɤɚ 
ɨɫɚɞɤɨɜ (ɪɢɫ.1).  

Ɉɫɚɞɨɤ ɨɬ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, 
ɢɦɟɟɬ ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ.  

ɉɪɢɱɢɧɨɣ ɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɵɣ ɫɨɫɬɚɜ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɫɬɨɱɧɨɣ 
ɜɨɞɟ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ [1].  

ɋɭɫɩɟɧɡɢɢ – ɷɬɨ ɨɫɚɞɤɢ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ ɬɚɤɢɯ, ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɚɹ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɚɹ 
[2].  

ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɧɚ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɫɬɜɚ: 

ɚ) ɨɫɚɞɤɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ; 
ɛ) ɨɫɚɞɤɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ; 
ɜ) ɫɦɟɲɚɧɧɵɟ ɨɫɚɞɤɢ. 
ȿɫɥɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɨɜ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɧɟ ɜɨɡɧɢɤɚɟɬ ɜɟɫɨɦɵɯ 

ɩɪɨɛɥɟɦ, ɬɨ ɫ ɞɜɭɦɹ ɩɨɫɥɟɞɭɸɳɢɦɢ ɞɟɥɚ ɨɛɫɬɨɹɬ ɫɥɨɠɧɟɟ [3].  
ɋɚɦɚ ɠɟ ɨɛɪɚɛɨɬɤɚ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɞɟɥɢɬɫɹ ɧɚ 

ɧɢɠɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɷɬɚɩɵ [3,4]: 
ɚ) ɭɩɥɨɬɧɟɧɢɟ (ɫɝɭɳɟɧɢɟ);  
ɛ) ɫɬɚɛɢɥɢɡɚɰɢɹ;  
ɜ) ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ;  
ɝ) ɨɛɟɡɜɨɠɢɜɚɧɢɟ;  
ɞ) ɭɬɢɥɢɡɚɰɢɹ;  
ɟ) ɥɢɤɜɢɞɚɰɢɹ.  
Ȼɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɭɩɥɨɬɧɟɧɢɸ (ɫɝɭɳɟɧɢɸ) 

ɨɫɚɞɤɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɫɧɢɡɢɬɶ ɢɬɨɝɨɜɭɸ ɜɥɚɠɧɨɫɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɨ 40 
ɩɪɨɰɟɧɬɨɜ, ɬɟɦ ɫɚɦɵɦ ɨɳɭɬɢɦɨ ɩɨɜɵɲɚɹ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɨɫɚɞɤɚ ɢ 
ɭɦɟɧɶɲɚɹ ɜ ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɪɚɡɚ ɟɝɨ ɨɛɴɟɦ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɢɦɟɧɹɟɬɫɹ 
ɬɚɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɚɤ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ, ɰɟɧɬɪɢɮɭɝɢ, ɮɢɥɶɬɪ-ɩɪɟɫɫɵ [5].  

ɂɡɜɟɫɬɧɵ ɬɚɤɢɟ ɫɩɨɫɨɛɵ ɭɩɥɨɬɧɟɧɢɹ ɨɫɚɞɤɨɜ, ɤɚɤ  
ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ [5,4]; 
ɛ) ɮɥɨɬɚɰɢɨɧɧɨɟ;  
ɜ) ɰɟɧɬɪɨɛɟɠɧɨɟ;  
ɝ) ɜɢɛɪɚɰɢɨɧɧɨɟ.  
ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɟɥ ɬɚɤɨɣ ɫɩɨɫɨɛ ɤɚɤ 

ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ. 
Ɉɞɧɚɤɨ, ɨɧ ɧɟ ɫɬɨɥɶ ɷɮɮɟɤɬɢɜɟɧ, ɤɚɤ ɮɥɨɬɚɰɢɨɧɧɨɟ, ɬɚɤ ɤɚɤ 

ɮɥɨɬɚɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɧɨ 
ɛɨɥɟɟ ɨɳɭɬɢɦɵɣ ɪɟɡɭɥɶɬɚɬ [6]. Ⱦɨɫɬɚɬɨɱɧɨ ɪɟɞɤɨ ɧɚɯɨɞɢɬ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ 
ɰɟɧɬɪɨɛɟɠɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɢɡ-ɡɚ ɜɧɭɲɢɬɟɥɶɧɵɯ ɝɚɛɚɪɢɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɞɨɪɨɝɨɜɢɡɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɨɞɟɪɠɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 1- Ɇɟɬɨɞɵ ɢ ɩɪɨɰɟɫɫɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɨɛɪɚɛɨɬɤɟ, ɭɬɢɥɢɡɚɰɢɢ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ  

ɍɩɥɨɬɧɟɧɢɟ 

Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ 
Ɏɥɨɬɚɰɢɨɧɧɨɟ 
ɋɟɩɚɪɚɰɢɨɧɧɨɟ 
ȼɢɛɪɚɰɢɨɧɧɨɟ 

Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ 

ɋɬɚɛɢɥɢɡɚɰɢɹ 

ȼ ɚɧɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ 
ȼ ɚɷɪɨɛɧɵɯ ɭɫɥɨɜɢɹɯ 

Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ 

Ɉɛɪɚɛɨɬɤɚ ɦɢɧɟɪɚɥɶɧɵɦɢ ɪɟɚɝɟɧɬɚɦɢ 
Ɉɛɪɚɛɨɬɤɚ ɩɨɥɢɷɥɟɤɬɪɨɧɚɦɢ 

Ɍɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ 
Ɂɚɦɨɪɚɠɢɜɚɧɢɟ ɢ ɨɬɬɚɢɜɚɧɢɟ 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ 

Ⱦɟɫɬɪɭɤɰɢɹ 

Ɉɛɠɢɝ ɜ ɬɨɩɤɚɯ ɫ ɜɵɜɨɡɨɦ 
ɧɚ ɫɜɚɥɤɭ 

ɏɪɚɧɟɧɢɟ ɜ ɧɚɤɨɩɢɬɟɥɹɯ 
Ɂɚɯɨɪɨɧɟɧɢɟ 

Ɂɚɤɚɱɤɚ ɜ ɩɭɫɬɵɧɧɵɟ 
ɮɢɤɫɢɪɭɸɳɢɟ ɩɨɪɨɞɵ 

ɍɬɢɥɢɡɚɰɢɹ 

Ɋɟɝɟɧɟɪɚɰɢɹ ɰɟɧɧɵɯ 
ɩɪɨɞɭɤɬɨɜ 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ 

Ɉɛɟɡɜɨɠɢɜɚɧɢɟ 

ȼɚɤɭɭɦ-ɮɢɥɶɬɪɨɜɚɧɢɟ 
Ɏɢɥɶɬɪ-ɩɪɟɫɫɨɜɚɧɢɟ 
ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ 

ȼɢɛɪɚɰɢɨɧɧɨɟ ɮɢɥɶɬɪɨɜɚɧɢɟ 
Ɍɟɪɦɢɱɟɫɤɚɹ ɫɭɲɤɚ 
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ɋɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɭɩɥɨɬɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɢɛɪɚɰɢɨɧɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ [7]. 

ȼ ɫɥɭɱɚɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɨɫɚɞɤɨɜ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɛɢɥɢɡɚɰɢɹ. ɇɚɩɪɢɦɟɪ, ɚɧɚɷɪɨɛɧɨɟ 
ɫɛɪɚɠɢɜɚɧɢɟ ɜ ɦɟɬɚɧɬɟɧɤɚɯ – ɞɚɧɧɵɣ ɦɟɬɨɞ ɫɱɢɬɚɟɬɫɹ ɫɚɦɵɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɪɟɞɢ ɩɪɨɱɢɯ ɦɟɬɨɞɨɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ.  

Ɍɚɤ ɠɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɚɷɪɨɛɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɤɨɝɞɚ 
ɨɫɚɞɨɤ ɜ ɬɟɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɚɷɪɢɪɨɜɚɧɢɸ ɜ 
ɚɷɪɨɬɟɧɤɚɯ-ɫɬɚɛɢɥɢɡɚɬɨɪɚɯ [8]. ȼ ɬɚɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɛɚɤɬɟɪɢɢ ɢɫɩɨɥɶɡɭɸɬ 
ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɤɥɟɬɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɤɚɤ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɸɬ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɨɫɚɞɤɨɜ ɩɪɨɜɨɞɹɬ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ 
ɤɨɥɥɨɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ 
ɢɯ ɜɨɞɨɨɬɞɚɱɢ ɩɪɢ ɨɛɟɡɜɨɠɢɜɚɧɢɢ [9]. ɉɥɨɯɚɹ ɜɥɚɝɨɨɬɞɚɱɚ ɨɫɚɞɤɨɜ 
ɡɚɬɪɭɞɧɹɟɬ ɩɨɫɥɟɞɭɸɳɭɸ ɨɛɪɚɛɨɬɤɭ ɢ ɭɬɢɥɢɡɚɰɢɸ [2]. 

ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɟ ɦɟɬɨɞɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ [3]. 
ɚ) ɪɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ;  
ɛ) ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ;  
ɜ) ɠɢɞɤɨɮɚɡɧɨɟ ɨɤɢɫɥɟɧɢɟ;  
ɝ) ɤɪɢɨɝɟɧɟɡ (ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɢ ɨɬɬɚɢɜɚɧɢɟ). 
ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ 

ɪɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ. 
Ɋɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɴɟɞɢɧɟɧɢɢ ɭɤɪɭɩɧɟɧɧɨɝɨ ɨɫɚɞɤɚ 

ɜ ɯɥɨɩɶɹ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɢ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɨɫɚɞɨɤ 
ɤɨɚɝɭɥɹɧɬɨɜ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɢɟɦɨɦ ɩɨɞɝɨɬɨɜɤɢ 
ɨɫɚɞɤɨɜ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɯ ɢ ɮɢɥɶɬɪ-
ɩɪɟɫɫɚɯ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɩɪɚɜɢɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɡɵ 
ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ, ɫɩɨɫɨɛɵ ɢɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɜɜɟɞɟɧɢɹ ɜ ɨɫɚɞɨɤ ɢ 
ɫɦɟɲɢɜɚɧɢɹ ɫ ɧɢɦ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɯ ɢɥɢ ɮɢɥɶɬɪ-
ɩɪɟɫɫɚɯ ɜ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɤɨɚɝɭɥɹɰɢɢ ɩɪɢɦɟɧɹɸɬ 
ɯɥɨɪɧɨɟ ɠɟɥɟɡɨ, ɫɟɪɧɨɤɢɫɥɨɟ ɨɤɢɫɧɨɟ ɠɟɥɟɡɨ, ɯɥɨɪɢɪɨɜɚɧɧɵɣ ɠɟɥɟɡɧɵɣ 
ɤɭɩɨɪɨɫ, ɯɥɨɪɝɢɞɪɚɬ ɚɥɸɦɢɧɢɹ ɢ ɞɪɭɝɢɟ ɪɟɚɝɟɧɬɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ 
ɨɫɚɞɤɨɜ ɢ ɬɢɩɚ ɪɟɚɝɟɧɬɨɜ ɞɨɡɚ ɩɨɫɥɟɞɧɢɯ ɫɨɫɬɚɜɥɹɟɬ 0,5-20% ɦɚɫɫɵ ɫɭɯɨɝɨ 
ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɚ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢɡ ɩɪɢɦɟɧɹɟɦɵɯ ɪɟɚɝɟɧɬɨɜ 
ɹɜɥɹɟɬɫɹ ɯɥɨɪɧɨɟ ɠɟɥɟɡɨ, ɤɨɬɨɪɨɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɪɟɚɝɟɧɬɚɦɢ 
ɛɵɫɬɪɟɟ ɪɚɡɪɭɲɚɟɬ ɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɪH ɨɫɚɞɤɚ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 4-5, ɬ.ɟ. 
ɞɨ ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɨɱɤɟ ɛɟɥɤɨɜɵɯ ɜɟɳɟɫɬɜ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɚɝɭɥɹɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɡɚɪɹɞɚ ɱɚɫɬɢɰ 
ɨɫɚɞɤɚ, ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɪɟɚɝɟɧɬɚ, ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɤɰɢɹɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ 
ɩɪɢ ɜɜɟɞɟɧɢɢ ɪɟɚɝɟɧɬɨɜ ɜ ɨɫɚɞɨɤ, ɡɧɚɱɟɧɢɟɦ ɪH ɫɪɟɞɵ, ɫɬɟɩɟɧɶɸ 
ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ ɫ ɨɫɚɞɤɨɦ, ɚɝɪɟɝɚɬɢɜɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɯɥɨɩɶɟɜ, ɫɬɟɩɟɧɶɸ ɢɯ ɫɠɢɦɚɟɦɨɫɬɢ ɢ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ 
[10]. 
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Ʉɪɨɦɟ ɤɨɚɝɭɥɹɧɬɨɜ ɜ ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɮɥɨɤɭɥɹɧɬɵ. 
Ʉɨɚɝɭɥɹɧɬɵ ɢ ɮɥɨɤɭɥɹɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɨɪɝɚɧɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɍɚɤ ɠɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 
ɮɥɨɤɭɥɹɧɬɵ [3,11]. 

ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɤɨɚɝɭɥɹɧɬɵ – ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜɢɞ ɪɟɚɝɟɧɬɚ ɜ 
ɞɚɧɧɨɦ ɩɪɨɰɟɫɫɟ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɚɝɭɥɹɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɫɨɥɢ 
ɠɟɥɟɡɚ, ɚɥɸɦɢɧɢɹ ɢ ɢɡɜɟɫɬɶ, ɤɨɬɨɪɵɟ ɜɜɨɞɹɬ ɜ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɨɫɚɞɨɤ ɜ 
ɜɢɞɟ 10%-ɧɵɯ ɪɚɫɬɜɨɪɨɜ [10]. 

Ɉɞɧɚɤɨ, ɭ ɷɬɨɝɨ ɦɟɬɨɞɚ ɟɫɬɶ ɢ ɧɟɞɨɫɬɚɬɤɢ: ɛɨɥɶɲɨɣ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ, 
ɜɵɫɨɤɚɹ ɤɨɪɪɨɡɢɣɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɡɚɬɪɭɞɧɟɧɢɹ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ 
ɯɪɚɧɟɧɢɢ, ɜɧɟɫɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ (40%) ɛɚɥɥɚɫɬɧɵɯ ɜɟɳɟɫɬɜ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɵɜɨɡɤɢ ɨɫɚɞɤɚ, ɚ ɬɚɤɠɟ ɫɨɤɪɚɳɚɟɬ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɨɥɢɝɨɧɚ ɞɥɹ ɢɯ ɡɚɯɨɪɨɧɟɧɢɹ [12]. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɚɝɭɥɹɧɬɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɫɥɟɞɭɸɳɟɟ ɩɪɟɢɦɭɳɟɫɬɜɨ: ɨɛɪɚɡɭɟɬɫɹ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ, ɤɨɬɨɪɵɣ 
ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɤɨɚɝɭɥɹɰɢɢ, ɬɚɤ ɤɚɤ ɜ ɫɨɟɞɢɧɟɧɢɹɯ ɨɬɫɭɬɫɬɜɭɸɬ ɝɢɞɪɨɤɫɢɞɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɯɨɞɵ, 
ɢɫɩɨɥɶɡɭɹ ɢɯ ɤɚɤ ɜɬɨɪɫɵɪɶɟ: ɠɟɥɟɡɧɵɣ ɤɭɩɨɪɨɫ, ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɯɥɨɪɢɫɬɵɣ ɚɥɸɦɢɧɢɣ, ɚɥɸɦɨɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ, ɤɚɪɛɢɞɧɵɣ ɲɥɚɦ, ɤɢɫɥɵɟ 
ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɬɪɚɜɥɟɧɢɹ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ [13]. 

Ɋɚɡɥɢɱɚɸɬ ɤɚɬɢɨɧɧɵɟ, ɚɧɢɨɧɧɵɟ ɢ ɧɟɢɨɧɨɝɟɧɧɵɟ ɮɥɨɤɭɥɹɧɬɵ [14]. 
Ɉɛɵɱɧɨ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɞɨɛɚɜɤɚ ɤ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦ ɤɨɚɝɭɥɹɧɬɚɦ ɞɥɹ 
ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɯɥɨɩɶɟɜ. 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ (ɡɨɥɶɧɨɫɬɶ 25-50%), ɩɪɢɦɟɧɹɸɬ ɤɚɬɢɨɧɧɵɟ ɮɥɨɤɭɥɹɧɬɵ. ɉɪɢ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɡɨɥɶɧɨɫɬɢ – ɫɦɟɫɶ ɤɚɬɢɨɧɧɵɯ ɢ ɚɧɢɨɧɧɵɯ ɮɥɨɤɭɥɹɧɬɨɜ [2,3]. 

Ⱦɥɹ ɨɫɚɞɤɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 
ɩɪɨɱɢɯ ɩɨɞɨɛɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɡɨɥɶɧɨɫɬɶɸ ɨɤɨɥɨ 30% ɩɪɢɦɟɧɹɟɬɫɹ 
ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɚɞ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ, ɢɯ ɪɚɫɬɜɨɪɟɧɢɟ ɢ ɩɟɪɟɯɨɞ ɨɫɚɞɤɨɜ ɢɡ ɬɜɟɪɞɨɣ ɮɚɡɵ ɜ ɠɢɞɤɭɸ. ɉɪɢ 
ɷɬɨ ɢɡɦɟɧɹɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɨɫɚɞɤɨɜ, ɢɯ ɡɨɥɶɧɨɫɬɶ ɢ ɱɚɫɬɢɱɧɨ ɯɢɦɢɱɟɫɤɢɣ 
ɫɨɫɬɚɜ, ɞɨɫɬɢɝɚɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɜɨɞɨɨɬɞɚɱɢ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɨɫɚɞɤɨɜ. 
Ɍɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ ɦɨɝɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɤɚɤ ɫɵɪɶɟ, ɬɚɤ ɢ ɫɛɪɨɠɟɧɧɵɟ ɨɫɚɞɤɢ. 
Ɂɚ ɪɭɛɟɠɨɦ ɬɟɩɥɨɜɭɸ ɨɛɪɚɛɨɬɤɭ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ 
ɫɛɪɚɠɢɜɚɧɢɟɦ ɨɫɚɞɤɨɜ ɜ ɦɟɡɨɮɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɷɬɨɦ ɜɨ ɦɧɨɝɢɯ 
ɫɥɭɱɚɹɯ ɜɟɞɟɬɫɹ ɫɛɪɚɠɢɜɚɧɢɟ ɨɫɚɞɤɨɜ ɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɯ ɦɟɬɚɧɬɟɧɤɚɯ. 
ɋɛɪɚɠɢɜɚɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɨɰɟɫɫɭ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɩɨɡɜɨɥɹɟɬ 
ɪɚɡɥɚɝɚɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɠɢɪɨɜɵɟ, ɜɟɳɟɫɬɜɚ ɨɫɚɞɤɨɜ ɢ 
ɫɨɤɪɚɳɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɧɚɝɪɟɜɚɧɢɟ 
ɢɡɛɵɬɨɱɧɨɣ ɬɟɩɥɨɬɵ, ɩɨɥɭɱɚɟɦɨɣ ɨɬ ɫɠɢɝɚɧɢɹ ɝɚɡɨɜ ɛɪɨɠɟɧɢɹ [10]. 

ȼ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɚɞɤɨɜ 
ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɟɡɜɨɠɢɜɚɬɶ ɨɫɚɞɤɢ ɧɚ ɜɚɤɭɭɦ-
ɮɢɥɶɬɪɚɯ ɢ ɮɢɥɶɬɪ-ɩɪɟɫɫɚɯ ɛɟɡ ɨɛɪɚɛɨɬɤɢ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɝɟɧɬɚɦɢ. ɉɪɢ 
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ɭɩɥɨɬɧɟɧɢɢ ɨɫɚɞɤɨɜ, ɩɨɞɜɟɪɝɧɭɬɵɯ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ, ɨɛɴɟɦ ɢɯ 
ɫɨɤɪɚɳɚɟɬɫɹ ɜ 2-4 ɪɚɡɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɨɫɚɞɤɨɜ, ɪɟɠɢɦɚ ɢɯ 
ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɚɩɩɚɪɚɬɨɜ ɜɥɚɠɧɨɫɬɶ ɨɛɟɡɜɨɠɟɧɧɵɯ ɨɫɚɞɤɨɜ 
ɤɨɥɟɛɥɟɬɫɹ ɨɬ 40 ɞɨ 75%.  ɋɬɟɪɢɥɶɧɨɫɬɶ ɢ ɧɢɡɤɚɹ ɜɥɚɠɧɨɫɬɶ – ɜɚɠɧɟɣɲɢɟ 
ɞɨɫɬɨɢɧɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɢɡ-ɡɚ ɤɨɬɨɪɵɯ ɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ ɜɫɟɯ ɪɚɡɜɢɬɵɯ 
ɫɬɪɚɧɚɯ ɤɚɤ ɨɫɧɨɜɧɨɣ. 

ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɮɢɥɶɬɪɚɬɟ, ɤɨɬɨɪɵɟ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɩɪɚɜɥɹɬɶ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ. 

ɋɭɳɟɫɬɜɭɟɬ ɬɚɤ ɠɟ ɦɟɬɨɞ ɠɢɞɤɨɮɚɡɧɨɝɨ ɨɤɢɫɥɟɧɢɹ [15], ɢɡɜɟɫɬɟɧ ɬɚɤ 
ɠɟ ɤɚɤ ɦɟɬɨɞ ɦɨɤɪɨɝɨ ɫɠɢɝɚɧɢɹ. ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɤɢɫɥɟɧɢɢ 
ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɫɚɞɤɚ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ 
ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ. ɐɟɥɶɸ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ [6]. 

ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɦɨɝɟɧɧɵɯ ɢɥɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɜɪɟɦɹ ɨɤɢɫɥɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ 
ɩɪɢɦɟɧɹɸɬɫɹ ɨɤɫɢɞɵ ɢɥɢ ɝɢɞɪɨɤɫɢɞɵ ɦɟɬɚɥɥɨɜ ɩɟɪɟɦɟɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ, 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɩɨɥɢɮɬɚɥɨɰɢɚɧɢɧ ɤɨɛɚɥɶɬɚ [16]. Ɇɟɬɨɞ ɹɜɥɹɟɬɫɹ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ, ɧɨ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɢɡɭɱɟɧɢɹ ɢ ɧɨɜɵɯ ɢɧɠɟɧɟɪɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɟɲɟɧɢɣ [17]. 

Ɉɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɥɹ 
ɪɟɝɢɨɧɨɜ ɋɢɛɢɪɢ ɹɜɥɹɟɬɫɹ ɤɪɢɨɝɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ, ɬɚɤ ɤɚɤ ɡɚɦɨɪɚɠɢɜɚɧɢɟ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱥ ɩɪɢ ɨɬɬɚɢɜɚɧɢɢ ɨɛɪɚɡɭɟɬɫɹ ɦɟɧɶɲɢɣ 
ɨɛɴɟɦ ɨɫɚɞɤɨɜ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɞɨɫɬɢɝɧɭɬɵɯ ɰɟɥɹɯ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ 
ɡɚɬɪɚɬɚɯ. 

ɋɭɬɶ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ ɱɚɫɬɶ ɫɜɹɡɚɧɧɨɣ ɜɥɚɝɢ 
ɩɟɪɟɯɨɞɢɬ ɜ ɫɜɨɛɨɞɧɭɸ, ɩɪɨɢɫɯɨɞɢɬ ɤɨɚɝɭɥɹɰɢɹ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɨɫɚɞɤɚ ɢ 
ɫɧɢɠɚɟɬɫɹ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɚɞɤɚ. ɉɪɢ ɨɬɬɚɢɜɚɧɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɜɥɚɝɨɨɬɞɚɱɚ ɨɫɚɞɤɨɜ [15]. Ɂɚɦɨɪɚɠɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ -
5°ɋ ɞɨ -10°ɋ ɜ ɬɟɱɟɧɢɢ 50-120 ɦɢɧɭɬ [8]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ ɜɟɞɟɬ ɤ ɢɡɦɟɧɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɨɫɚɞɤɚ, ɚ 
ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɭɥɭɱɲɚɸɬɫɹ. ɉɪɢ ɤɪɢɨɝɟɧɧɨɣ ɨɛɪɚɛɨɬɤɟ 
ɜɚɠɧɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɜɟɫɶ ɩɪɨɰɟɫɫ ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ [18]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɯɨɞɹɳɚɹ ɜɨɞɚ ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɤɚɤɢɯ-ɥɢɛɨ ɢɧɵɯ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ, ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɢɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɢɦɟɧɶɲɢɯ ɢɬɨɝɨɜɵɯ ɨɛɴɟɦɨɜ ɨɫɚɞɤɚ ɩɪɢ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɦɚɫɟɥ ɜɵɝɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɭɸ ɤɨɚɝɭɥɹɰɢɸ. ȼ 
ɞɚɧɧɨɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɦɟɬɨɞ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ [8,15]. ɉɪɨɫɬɨɬɚ ɭɫɬɪɨɣɫɬɜ, ɨɝɪɚɧɢɱɟɧɧɵɣ ɪɚɫɯɨɞ 
ɪɟɚɝɟɧɬɨɜ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚɦɢ ɞɟɥɚɸɬ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɭ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ [17]. ȿɫɥɢ ɛɵ ɧɟ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
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ɦɟɬɚɥɥ, ɤɚɤ ɧɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ ɦɨɝɥɚ ɛɵ ɧɚɣɬɢ 
ɤɭɞɚ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ. 

ɉɪɢɜɥɟɤɚɬɟɥɶɧɵɣ ɫɜɨɢɦɢ ɧɢɡɤɢɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ, 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɫɬɨɬɨɣ ɜ 
ɤɨɦɩɨɧɨɜɤɟ ɢ ɦɨɧɬɢɪɨɜɚɧɢɢ ɨɱɢɫɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɦɟɬɨɞ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɬɚɤɢɯ 
ɫɬɪɚɧɚɯ, ɤɚɤ ɒɜɟɰɢɹ, Ƚɟɪɦɚɧɢɹ, ɢ ɂɫɩɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɜɟɫɬɧɨ, ɱɬɨ 
ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɬɚɤɢɯ ɫɬɪɚɧɚɯ, ɤɚɤ ɇɨɜɚɹ Ɂɟɥɚɧɞɢɹ, 
ȼɟɧɝɪɢɹ, Ⱥɜɫɬɪɚɥɢɹ ɢ ɋɢɧɝɚɩɭɪ. Ɂɚɤɥɸɱɚɟɬɫɹ ɨɧ ɜ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɨɫɚɞɨɤ 
ɭɥɶɬɪɚɡɜɭɤɨɦ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɡ ɨɫɚɞɤɚ ɜɵɫɜɨɛɨɠɞɚɟɬɫɹ ɱɚɫɬɶ ɜɥɚɝɢ ɩɪɢ 
ɪɚɡɪɭɲɟɧɢɢ ɫɬɟɧɨɤ ɤɥɟɬɤɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɛɨɥɟɟ ɜɟɫɨɦɨɝɨ ɷɮɮɟɤɬɚ, ɧɚ 
ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɪɭɝɢɦɢ ɦɟɬɨɞɚɦɢ [1]. 

ɉɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɞɟɥɟɧɢɹ ɬɜɟɪɞɵɯ 
ɜɟɳɟɫɬɜ ɨɬ ɠɢɞɤɨɫɬɢ ɩɭɬɟɦ ɮɢɥɶɬɪɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɣ ɫɬɭɩɟɧɢ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɹ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɨɬ ɠɢɞɤɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 
ɮɢɥɶɬɪɨɜɚɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɩɪɢ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɧɚɞ ɮɢɥɶɬɪɭɸɳɟɣ 
ɫɪɟɞɨɣ ɢ ɩɨɞ ɧɟɣ [19].   

Ⱦɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ 
ɜɨɞ ɩɪɢɦɟɧɹɸɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪ, ɮɢɥɶɬɪ-ɩɪɟɫɫɵ ɢ ɰɟɧɬɪɢɮɭɝɢ, ɨɞɧɚɤɨ ɞɚɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɤ ɜ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɤɚɤ ɭɫɬɚɧɨɜɤɢ, ɬɚɤ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɥɹ ɭɞɟɲɟɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɩɪɢɦɟɧɹɸɬɫɹ 
ɜɢɛɪɚɰɢɨɧɧɵɟ ɮɢɥɶɬɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɟ 
ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ [16]. 

Ⱦɥɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ, ɩɪɢ ɩɨɞɛɨɪɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɚɪɚɦɟɬɪɵ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɧɚ 
ɨɛɟɡɜɨɠɢɜɚɧɢɟ; ɜɥɚɠɧɨɫɬɶ ɨɛɟɡɜɨɠɟɧɧɵɯ ɨɫɚɞɤɨɜ (ɤɟɤɚ); ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɡɚɞɟɪɠɚɧɢɹ ɫɭɯɨɝɨ ɜɟɳɟɫɬɜɚ; ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɮɢɥɶɬɪɚɬɟ [17]. 

ɂɡɭɱɟɧɢɸ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɧɚ ɮɢɥɶɬɪ-ɩɪɟɫɫɚɯ ɜ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɭɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ 
ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɵ ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɮɢɥɶɬɪ-ɩɪɟɫɫɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, 
ɪɟɝɟɧɟɪɢɪɨɜɚɬɶ ɮɢɥɶɬɪɨɜɚɧɧɭɸ ɬɤɚɧɶ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɰɟɫɫ ɜ ɧɟɩɪɟɪɵɜɧɨɦ 
ɪɟɠɢɦɟ ɢ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɢɥɶɬɪɨɜ. ɉɪɢ ɨɛɟɡɜɨɠɢɜɚɧɢɢ 
ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɫɨɞ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɯ ɜɥɚɠɧɨɫɬɶ ɤɟɤɚ ɫɨɫɬɚɜɥɹɟɬ ɜ 
ɫɪɟɞɧɟɦ 70-80%. 

ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɢɦɟɟɬ ɬɟ ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɱɬɨ ɢ ɜɚɤɭɭɦ-
ɮɢɥɶɬɪɚɰɢɹ, ɬ.ɟ. ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɛɟɡɜɨɠɢɜɚɧɢɹ 
ɨɫɚɞɤɨɜ, ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɤɪɚɳɟɧɢɸ 
ɡɚɧɢɦɚɟɦɵɯ ɩɥɨɳɚɞɟɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ. ȼɦɟɫɬɟ 
ɫ ɬɟɦ ɨɫɚɞɤɢ ɧɚ ɰɟɧɬɪɢɮɭɝɚɯ ɦɨɠɧɨ ɨɛɟɡɜɨɠɢɜɚɬɶ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɯɢɦɢɱɟɫɤɢɦɢ ɪɟɚɝɟɧɬɚɦɢ, ɱɬɨ ɞɥɹ ɫɬɚɧɰɢɣ ɚɷɪɚɰɢɢ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɞɨ 70-100 ɬɵɫ. ɦ3/ɫɭɬ, ɬɚɤɠɟ ɩɪɢ ɨɛɟɡɜɨɠɢɜɚɧɢɢ ɨɫɚɞɤɨɜ ɪɹɞɚ 
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ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɭɫɬɚɧɨɜɨɤ ɩɨ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɨɜ ɢ ɩɨɜɵɲɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɨɜ ɯɢɦɢɱɟɫɤɢɦɢ 
ɪɟɚɝɟɧɬɚɦɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɤɟɤ ɜɥɚɠɧɨɫɬɶɸ 50-80% [10]. 

ɋɪɟɞɢ ɩɪɨɱɢɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ, ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɭɲɤɚ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɋɭɬɶ ɷɬɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɢ ɢ ɭɦɟɧɶɲɟɧɢɢ ɜɥɚɠɧɨɫɬɢ ɨɫɚɞɤɚ ɫ 83-86% ɞɨ 10-20% [16]. 
ɉɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɫɭɲɤɟ ɢɫɩɨɥɶɡɭɸɬ ɞɨɫɬɭɩɧɨɟ ɬɟɩɥɨ ɞɥɹ ɢɫɩɚɪɟɧɢɹ 
ɢɦɟɸɳɟɣɫɹ ɜɥɚɝɢ ɜ ɨɫɚɞɤɟ. Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɷɬɚɩ ɩɨɞɝɨɬɨɜɤɢ ɞɥɹ 
ɫɠɢɝɚɧɢɹ (ɭɬɢɥɢɡɚɰɢɢ) ɨɫɚɞɤɨɜ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɠɢɝɚɧɢɟ — ɷɬɨ ɩɪɨɰɟɫɫ ɭɬɢɥɢɡɚɰɢɢ ɨɫɚɞɤɨɜ, ɤɨɬɨɪɵɣ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɫɚɞɤɨɜ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ ɧɟɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ ɢ ɜɵɞɟɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ ɜ ɜɢɞɟ 
ɪɚɫɩɥɚɜɚ ɢɥɢ ɫɭɯɨɝɨ ɩɨɪɨɲɤɚ (ɡɨɥɵ). ɗɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɠɢɝɚɬɶ 
ɬɚɤɠɟ ɲɥɚɦɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɯɢɦɢɱɟɫɤɨɣ, ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ, ɭɝɨɥɶɧɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ. 

ɋ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɠɢɝɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɨɞ 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɥɟɞɧɢɯ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢ ɭɬɢɥɢɡɚɰɢɟɣ ɜɵɞɟɥɢɜɲɟɣɫɹ ɬɟɩɥɨɬɵ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ 
ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɡɨɥɵ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ [10].  

Ɍɟɩɥɨɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
ɫɠɢɝɚɧɢɹ, ɚ ɡɨɥɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɨɜ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɯ ɢɥɢ 
ɮɢɥɶɬɪ-ɩɪɟɫɫɚɯ [19]. ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɫɠɢɝɚɧɢɢ ɨɫɚɞɤɨɜ 
ɨɛɪɚɡɭɸɬɫɹ ɬɨɤɫɢɱɧɵɟ ɩɵɥɟɝɚɡɨɜɵɟ ɜɵɛɪɨɫɵ ɫɨɞɟɪɠɚɳɢɟ ɨɤɫɢɞɵ ɫɟɪɵ (IV ɢ 
VI), ɯɥɨɪɚ ɢ ɯɥɨɪɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɞɢɨɤɫɢɧɨɜ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ. Ⱦɥɹ 
ɭɫɬɪɚɧɟɧɢɹ ɷɬɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɤɨɦɩɥɟɤɫ 
ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɝɚɡɨɜ, ɝɞɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɱɢɫɬɤɚ ɨɬ ɩɵɥɢ ɢ ɜɨɡɦɨɠɧɵɯ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ. 

ɋɠɢɝɚɧɢɟ ɫɬɚɥɨ ɩɨɩɭɥɹɪɧɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫ 2005 ɝɨɞɚ ɜ Ƚɟɪɦɚɧɢɢ 
ɫɬɚɥɨ ɡɚɩɪɟɳɟɧɨ ɯɪɚɧɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɩɨɥɢɝɨɧɚɯ [20].  ȼ Ɋɨɫɫɢɢ ɷɬɨɬ ɦɟɬɨɞ 
ɧɟ ɧɚɛɪɚɥ ɫɬɨɥɶ ɛɭɪɧɨɣ ɩɨɩɭɥɹɪɧɨɫɬɢ, ɨɞɧɚɤɨ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɜ 
ɝɨɪɨɞɟ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨ ɫɬɚɥ ɪɚɫɩɪɨɫɬɪɚɧёɧ. Ɍɚɤ ɠɟ 
ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɫɠɢɝɚɧɢɹ ɨɫɚɞɤɚ ɜɦɟɫɬɟ ɫ ɞɪɭɝɢɦɢ ɬɜɟɪɞɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɢɥɢ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɞɨɥɠɟɧ ɫɬɚɬɶ ɨɫɚɞɨɤ ɢɥɢ ɩɪɨɞɭɤɬ 
ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ, ɤɨɬɨɪɵɣ ɛɵ ɧɚɧɨɫɢɥ ɦɢɧɢɦɚɥɶɧɵɣ ɭɳɟɪɛ ɷɤɨɫɢɫɬɟɦɟ ɢ 
ɛɵɥ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɟɧ ɩɪɟɞɩɪɢɹɬɢɸ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɫɨɤɪɚɳɟɧɢɹ ɛɵɬɨɜɵɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɬ.ɤ. ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɝɨɬɨɜɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɚ ɩɨ 
ɨɛɟɡɜɨɠɢɜɚɧɢɸ ɨɫɚɞɤɨɜ ɢ ɟɝɨ ɭɬɢɥɢɡɚɰɢɢ. 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫ ɨɛɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
20·103 – 50·103 ɩɨɫɬɭɩɚɸɬ ɜ ɭɫɪɟɞɧɢɬɟɥɶ 1, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɭɫɪɟɞɧɟɧɢɟ 
ɫɬɨɤɨɜ ɤɚɤ ɩɨ ɪɚɫɯɨɞɭ, ɬɚɤ ɢ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ 14 
ɩɨɞɚɸɬɫɹ ɜ ɧɟɮɬɟɥɨɜɭɲɤɭ 2. ɉɥɟɧɨɱɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫɨɛɢɪɚɸɬɫɹ 
ɩɨɜɨɪɨɬɧɨɣ ɳɟɥɟɜɨɣ ɬɪɭɛɨɣ ɢ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ 7. 
Ɂɚɦɚɫɥɟɧɧɵɟ ɨɬɯɨɞɵ ɢɡ ɩɪɢɹɦɤɚ ɧɟɮɬɟɥɨɜɭɲɤɢ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɷɥɟɜɚɬɨɪɚ 
ɬɚɤɠɟ ɨɬɜɨɞɹɬɫɹ ɜ ɛɚɤ, ɨɬɤɭɞɚ ɨɬɤɚɱɢɜɚɸɬɫɹ ɩɟɫɤɨɜɵɦ ɧɚɫɨɫɨɦ 26 ɢ ɩɨɬɨɦ 
ɜɵɜɨɡɹɬɫɹ ɜ ɨɬɜɚɥ. Ʉɨɥɢɱɟɫɬɜɨ ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ  ɫɨɫɬɚɜɥɹɟɬ 2-4 ɦ3/ɫɭɬ. 
Ɂɚɬɟɦ ɫɬɨɱɧɵɟ ɜɨɞɵ, ɩɨɫɥɟ ɧɟɮɬɟɥɨɜɭɲɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɷɦɭɥɶɝɢɪɨɜɚɧɧɵɟ ɢ 
ɪɚɫɬɜɨɪɟɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 200-1200 ɦɝ/ɥ, ɩɨɫɬɭɩɚɸɬ ɜ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ 9, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 15 ɩɨɞɚɸɬɫɹ ɜ ɧɚɩɨɪɧɵɣ 
ɷɥɟɤɬɪɨɥɢɡɟɪ 3 ɫ ɪɚɫɬɜɨɪɢɦɵɦɢ ɚɧɨɞɚɦɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɫɵɳɟɧɢɟ ɫɬɨɱɧɨɣ 
ɠɢɞɤɨɫɬɢ ɤɨɚɝɭɥɢɪɭɸɳɢɦɢ ɢɨɧɚɦɢ ɚɥɸɦɢɧɢɹ ɡɚ ɫɱɟɬ ɚɧɨɞɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ, 
ɩɪɢ ɷɬɨɦ ɧɚ ɤɚɬɨɞɟ ɧɚɱɢɧɚɟɬ ɜɵɞɟɥɹɬɶɫɹ ɜɨɞɨɪɨɞ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 
ɩɨɞɳɟɥɚɱɢɜɚɧɢɟɦ ɫɬɨɱɧɨɣ ɜɨɞɵ. Ⱦɥɹ ɚɝɥɨɦɟɪɚɰɢɢ ɯɥɨɩɶɟɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜɨɞɨɜɨɪɨɬɧɚɹ ɤɚɦɟɪɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ, ɜɫɬɪɨɟɧɧɚɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɨɬɫɬɨɣɧɢɤ 4, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɨɬɞɟɥɟɧɢɹ ɨɫɚɞɤɚ. Ɉɫɚɞɨɤ, ɫ ɪɚɫɯɨɞɨɦ 
Q=9,6 ɦ3/ɫɭɬ, ɫ ɫɨɪɛɢɪɨɜɚɧɵɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 16 
ɩɨɫɬɭɩɚɟɬ ɜ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 6, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 21 ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ 
ɨɛɪɚɛɨɬɤɭ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 
ɞɥɹ ɲɥɚɦɚ ɲɥɚɦɨɜɵɟ ɩɥɨɳɚɞɤɢ ɡɚɜɨɞɚ. ɋɬɨɱɧɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɥɟ ɨɬɫɬɨɣɧɢɤɚ 
4, ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 2-10 ɦɝ/ɥ, ɞɥɹ ɩɪɨɰɟɫɫɚ ɞɨɨɱɢɫɬɤɢ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɮɢɥɶɬɪɵ 5. Ɉɱɢɳɟɧɧɵɟ ɫɬɨɤɢ ɫɨɛɢɪɚɸɬɫɹ ɜ ɪɨɜ 10, ɨɬɤɭɞɚ 
ɧɚɫɨɫɨɦ 17 ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɨɛɨɪɨɬɧɭɸ ɫɢɫɬɟɦɭ. Ɉɫɬɚɬɨɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɜɨɞɟ, ɩɪɨɲɟɞɲɟɣ ɮɢɥɶɬɪɚɰɢɸ ɫɨɫɬɚɜɥɹɟɬ 1-5 ɦɝ/ɥ. 
ɉɪɨɦɵɜɤɚ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 
ɷɬɨɝɨ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɢɡ ɪɟɡɟɪɜɭɚɪɚ 11 ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ 18. Ɂɚɝɪɹɡɧɟɧɧɚɹ 
ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪ 12, ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ ɩɟɪɟɤɚɱɤɢ 19 
ɩɨɞɚɟɬɫɹ ɜ ɨɫɧɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ [21]. ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɫɨɤɪɚɳɟɧɢɹ ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɭɬɢɥɢɡɚɰɢɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɫɜɨɣɫɬɜ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ. 
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1 - ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ; 2 - ɧɟɮɬɟɥɨɜɭɲɤɚ; 3 - ɧɚɩɨɪɧɵɟ ɷɥɟɤɬɪɨɥɢɡɟɪɵ; 4 - ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫɨ 

ɜɫɬɪɨɟɧɧɨɣ ɤɚɦɟɪɨɣ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ; 5 - ɫɤɨɪɵɟ ɮɢɥɶɬɪɵ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ; 6 - ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ; 7 - ɛɚɤ 
ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɭɞɚɥɹɟɦɵɯ ɢɡ ɩɪɢɹɦɤɚ ɧɟɮɬɟɥɨɜɭɲɤɢ; 8 - ɛɚɤ ɞɥɹ ɫɛɨɪɚ ɢɡ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɥɟɧɨɱɧɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 9 - ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ; 10 - ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ (Ɋɑȼ); 11 - ɪɟɡɟɪɜɭɚɪ ɝɨɪɹɱɟɣ ɜɨɞɵ; 12 -  
ɪɟɡɟɪɜɭɚɪ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ; 13 - ɜɨɡɞɭɯɨɞɭɜɤɢ; 14 - ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ; 15 - 
ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ; 16 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɚ; 17 - ɧɚɫɨɫɵ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ; 18 - ɧɚɫɨɫɵ ɩɪɨɦɵɜɧɨɣ 

ɜɨɞɵ; 19 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 20 - ɧɚɫɨɫ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ; 21 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ; 
22 - ɰɟɧɬɪɢɮɭɝɚ; 23 - ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ; 24 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɩɥɟɧɨɱɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɰɟɧɬɪɢɮɭɝɭ; 25 - ɧɚɫɨɫ ɩɨɞɚɱɢ 

ɦɚɫɥɚ ɧɚ ɫɠɢɝɚɧɢɟ; 26 - ɩɟɫɤɨɜɨɣ ɧɚɫɨɫ. 
 

Ɋɢɫɭɧɨɤ 2 - ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ Ɍɗɐ 
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2.1 ɋɭɳɟɫɬɜɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ ɩɨ ɨɱɢɫɬɤɟ ɦɚɫɥɨɫɨɞɟɪɠɚɳɢɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ  

ȼ ɧɟɮɬɟɥɨɜɭɲɤɭ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɩɥɟɧɨɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɞɚɸɬɫɹ 
ɫɬɨɱɧɵɟ ɜɨɞɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 96 ɦ3/ɫɭɬ. ȼɵɞɟɥɢɜɲɢɟɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ 
ɩɨɫɬɭɩɚɸɬ ɜ ɩɟɪɟɞɜɢɠɧɨɣ ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɩɥɟɧɨɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ, ɚ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɥɟ ɨɬɫɬɚɢɜɚɧɢɹ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ 
ɫɦɟɫɢɬɟɥɶ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɨɛɚɜɥɟɧɢɟ ɢɡɜɟɫɬɢ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɫɵɳɟɧɢɟ ɠɢɞɤɨɫɬɢ ɤɨɚɝɭɥɹɧɬɚɦɢ.  

ɋɬɨɤɢ ɢɡ ɫɦɟɫɢɬɟɥɹ ɩɨɫɬɭɩɚɸɬ ɜ ɨɬɫɬɨɣɧɢɤ ɫ ɜɨɞɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɨɣ 
ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɫɚɞɤɚ, ɤɨɬɨɪɵɣ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɢɬ ɢɡ 
ɱɚɫɬɢɰ ɝɢɞɪɨɨɤɢɫɢ ɚɥɸɦɢɧɢɹ ɫ ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɦɚɫɟɥ ɢ 
ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 

Ɉɫɚɞɨɤ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 9,6 ɦ3/ɫɭɬ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ 
ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɞɨ 15 ɫɭɬɨɤ, ɚ ɡɚɬɟɦ ɩɨɞɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɧɚ 
ɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪ. Ɉɫɜɟɬɥɟɧɧɵɟ ɫɬɨɤɢ 
ɧɚɫɨɫɚɦɢ ɩɨɞɚɸɬɫɹ ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɧɚ ɮɢɥɶɬɪɵ. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ 
ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ, ɨɬɤɭɞɚ ɧɚɫɨɫɚɦɢ ɩɨɞɚɟɬɫɹ ɧɚ ɩɨɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɵ 
ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ [21]. Ɋɟɚɝɟɧɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɨɱɢɫɬɤɭ, ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɪɚɡɥɢɱɧɵɟ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 1- ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
ɂɫɯɨɞɧɚɹ ɋɧ.ɩɪ, ɦɝ/ ɞɦ3 1000 
ȼɥɚɠɧɨɫɬɶ, % 95 
ɉɥɨɬɧɨɫɬɶ, ɝ/ɫɦ3 0,997 
ɋɭɯɨɣ ɨɫɬɚɬɨɤ, ɝ/ɞɦ3 49,85 

ɉɪɨɤɚɥɟɧɧɵɣ ɨɫɬɚɬɨɤ, ɝ/ ɞɦ3 450°ɋ 16,38 
800°ɋ 15,27 

Ɂɨɥɶɧɨɫɬɶ, % 
450°ɋ 32,86 
800°ɋ 30,64 

ɉɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ,% 
450°ɋ 33,46 
800°ɋ 34,57 

Ɂɚɦɚɫɥɟɧɧɨɫɬɶ, ɝ/ ɞɦ3 2,5 
% 67,12 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɢ, ɫɦ/ɝ 155,7·1010 
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1- ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ; 2 - ɧɟɮɬɟɥɨɜɭɲɤɚ; 3 – ɪɟɚɝɟɧɬɧɨɟ ɯɨɡɹɣɫɬɜɨ; 4 - ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫ ɤɚɦɟɪɨɣ 
ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ; 5 - ɫɤɨɪɵɟ ɮɢɥɶɬɪɵ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ; 6 - ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ; 7 - ɛɚɤ ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɢɡ 

ɧɟɮɬɟɥɨɜɭɲɤɢ; 8 - ɛɚɤ ɞɥɹ ɫɛɨɪɚ ɢɡ ɧɟɮɬɟɥɨɜɭɲɤɢ ɩɥɟɧɨɱɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ; 9 - ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ; 10 - 
ɪɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ; 11 - ɪɟɡɟɪɜɭɚɪ ɝɨɪɹɱɟɣ ɜɨɞɵ; 12 -  ɪɟɡɟɪɜɭɚɪ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ; 13 
- ɜɨɡɞɭɯɨɞɭɜɤɢ; 14 - ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ; 15 - ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ; 16 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɚ; 17 - 

ɧɚɫɨɫɵ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ; 18 - ɧɚɫɨɫɵ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 19 - ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ; 20 - ɧɚɫɨɫ 
ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ; 21 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ; 22 - ɰɟɧɬɪɢɮɭɝɚ; 23 - ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ; 24 - ɧɚɫɨɫ 

ɩɨɞɚɱɢ ɩɥɟɧɨɱɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɰɟɧɬɪɢɮɭɝɭ; 25 - ɧɚɫɨɫ ɩɨɞɚɱɢ ɦɚɫɥɚ ɧɚ ɫɠɢɝɚɧɢɟ; 26 - ɩɟɫɤɨɜɨɣ ɧɚɫɨɫ. 
 

Ɋɢɫɭɧɨɤ 3 - Ɋɟɚɝɟɧɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɱɢɫɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ Ɍɗɐ 
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2.1.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ 

ɉɪɨɰɟɫɫ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɨɜ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɧɟɧɢɢ ɫɬɪɭɤɬɭɪɵ ɢ 
ɮɨɪɦɵ ɫɜɹɡɢ ɜɨɞɵ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɨɫɚɞɨɤ ɥɭɱɲɟ ɨɛɟɡɜɨɠɢɜɚɟɬɫɹ, ɬ.ɟ. ɷɬɨ 
ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɨɫɚɞɤɨɜ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɨɛɟɡɜɨɠɢɜɚɧɢɸ. ȼɥɚɠɧɨɫɬɶ 
ɨɛɟɡɜɨɠɟɧɧɵɯ ɨɫɚɞɤɨɜ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɟɡɜɨɠɢɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ 
ɱɢɫɬɨɬɚ ɨɬɞɟɥɹɟɦɨɣ ɜɨɞɵ ɡɚɜɢɫɹɬ ɨɬ ɭɫɥɨɜɢɣ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ. 

Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɹɬ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ: ɪɟɚɝɟɧɬɧɵɦ ɢ 
ɛɟɡɪɟɚɝɟɧɬɧɵɦ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɨɜ ɪɟɚɝɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɩɪɨɢɫɯɨɞɢɬ 
ɤɨɚɝɭɥɹɰɢɹ – ɩɪɨɰɟɫɫ ɚɝɪɟɝɚɰɢɢ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɢ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ. ɉɪɢ 
ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɤɪɭɩɧɵɟ ɯɥɨɩɶɹ, ɢɡɦɟɧɹɟɬɫɹ ɮɨɪɦɚ ɫɜɹɡɢ ɜɥɚɝɢ ɫ ɨɫɚɞɤɨɦ, ɢ 
ɭɥɭɱɲɚɸɬɫɹ ɟɝɨ ɜɨɞɨɨɬɞɚɸɳɢɟ ɫɜɨɣɫɬɜɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɫɨɥɢ ɠɟɥɟɡɚ ɢ ɚɥɸɦɢɧɢɹ, ɢɡɜɟɫɬɶ, ɚ ɤɪɨɦɟ ɬɨɝɨ ɫɨɱɟɬɚɧɢɹ ɯɥɨɪɧɨɝɨ ɠɟɥɟɡɚ, 
ɫɟɪɧɨɤɢɫɥɨɝɨ ɨɤɢɫɧɨɝɨ ɠɟɥɟɡɚ, ɯɥɨɪɢɪɨɜɚɧɧɨɝɨ ɠɟɥɟɡɧɨɝɨ ɤɭɩɨɪɨɫɚ ɫ 
ɢɡɜɟɫɬɶɸ. ȼɦɟɫɬɟ ɫ ɤɨɚɝɭɥɹɧɬɚɦɢ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɮɥɨɤɭɥɹɧɬɵ. Ʉ 
ɛɟɡɪɟɚɝɟɧɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ, ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɬɚɢɜɚɧɢɟɦ, ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ ɢ ɪɚɞɢɚɰɢɨɧɧɨɟ ɨɛɥɭɱɟɧɢɟ. 

 
 
2.1.2 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɜɨɣɫɬɜ ɨɫɚɞɤɚ 

ɉɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɦɟɬɨɞɢɤɨɣ: 
ɚ) ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ; 
ɛ) ɩɥɨɬɧɨɫɬɶ; 
ɜ) ɫɭɯɨɣ ɨɫɬɚɬɨɤ; 
ɝ) ɫɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ; 
ɞ) ɡɨɥɶɧɨɫɬɶ; 
ɟ) ɩɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ; 
ɠ) ɡɚɦɚɫɥɟɧɧɨɫɬɶ; 
ɡ) ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
 
 
2.1.2.1 ȼɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ 

ȼɥɚɠɧɨɫɬɶɸ ɧɚɡɵɜɚɟɬɫɹ ɜɵɫɭɲɟɧɧɵɣ ɩɪɢ 105°ɋ ɨɫɬɚɬɨɤ, 
ɩɨɥɭɱɚɸɳɢɣɫɹ 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 ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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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. 
 
 
2.1.2.2 ɉɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ 

ɉɥɨɬɧɨɫɬɶ ɨɫɚɞɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɚɫɫɭ ɟɞɢɧɢɰɵ ɟɝɨ ɨɛɴɟɦɚ ɢ 
ɜɵɪɚɠɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɦɚɫɫɵ ɨɫɚɞɤɚ ɤ ɟɝɨ ɨɛɴɟɦɭ. 
          ɉɥɨɬɧɨɫɬɶ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ             𝜌= 

𝑚𝑉 , ɝ / ɫɦ3                                                                                                        (2) 

 
ɝɞɟ     m – ɦɚɫɫɚ ɨɫɚɞɤɚ, ɝ; 

V – ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 
 
 
2.1.2.3 ɋɭɯɨɣ ɨɫɬɚɬɨɤ 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɷɬɨ – ɜɵɫɭɲɟɧɧɵɣ ɩɪɢ 105℃ ɨɫɬɚɬɨɤ, ɤɨɬɨɪɵɣ 
ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɜɵɩɚɪɢɜɚɧɢɢ ɞɨɫɭɯɚ ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɢɫɫɥɟɞɭɟɦɨɣ ɜɨɞɵ. 
Ɉɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ, ɚ 
ɢɦɟɧɧɨ ɬɟɯ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɤɨɬɨɪɵɯ ɡɚɦɟɬɧɨ ɩɪɟɜɵɲɚɟɬ 105℃, 
ɧɟɥɟɬɭɱɢɯ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɢ ɧɟ ɪɚɡɥɚɝɚɸɳɢɯɫɹ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɜɵɱɢɫɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
 

10003 



ocV

mm
X , ɝ/ɞɦ3,                                                                                 (3) 

 
ɝɞɟ     m – ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ, ɝ; 

m3 – ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɫɭɲɢɜɚɧɢɹ (t=105 0C), ɝ; 
Vɨɫ – ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 
 
 
2.1.2.4 ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ 

ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

10004 



ocV

mm
Y , ɝ/ɞɦ3,                                                                                 (4) 

 
ɝɞɟ     m – ɦɚɫɫɚ ɩɭɫɬɨɝɨ ɬɢɝɥɹ, ɝ; 

m4 – ɦɚɫɫ ɬɢɝɥɹ ɫ ɨɫɚɞɤɨɦ ɩɨɫɥɟ ɩɪɨɤɚɥɢɜɚɧɢɹ (t = 4500C, 800 0C), ɝ; 
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Vɨɫ – ɨɛɴɟɦ ɨɫɚɞɤɚ, ɫɦ3. 
 
 
2.1.2.5 Ɂɨɥɶɧɨɫɬɶ 

Ɂɨɥɶɧɨɫɬɶ ɜɵɪɚɠɚɸɬ ɜ % ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɛɫɨɥɸɬɧɨɦɭ ɫɭɯɨɦɭ 
ɜɟɳɟɫɬɜɭ. 

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

450 °ɋ, ɚ ɡɚɬɟɦ ɩɪɢ 800°ɋ.  
Ɂɨɥɶɧɨɫɬɶ ɜɵɱɢɫɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
 

100
3

4 




mm

mmɁ , %,                                                                                         (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=4500C, 800 0C), ɝ. 
 
 
2.1.2.6 ɉɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ 

ɉɨɬɟɪɢ ɩɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

100043 



ocV

mm
Z , ɝ/ɞɦ3,                                                                                (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. 
 
 
2.1.2.7 Ɂɚɦɚɫɥɟɧɧɨɫɬɶ 

Ɂɚɦɚɫɥɟɧɧɨɫɬɶ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

100
105

450 
X

ZɁɚɦ ,%.                                                                                          (7) 

 
2.1.2.8 ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

c

FPcp










22

, ɝ/ɞɦ3,                                                                                  (8) 
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ɝɞɟ    Ɋɫɪ – ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɮɢɥɶɬɪɚɰɢɹ; 
F2 – ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚ, F2 = 1747 ɫɦ2; 
η – ɜɹɡɤɨɫɬɶ ɨɫɚɞɤɚ, η = 0,01 ɝ/(ɫɦ ∙ ɫ); 
ɫ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɫɚɞɤɚ, ɫ = 0,012 ɝ/ɫɦ3; 
α – ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɩɨɫɬɪɨɟɧɧɵɣ ɜ ɤɨɨɪɞɢɧɚɬɚɯ t/V ɢ V. 
 
 
2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɢɡɜɟɫɬɤɨɜɵɦ 

ɦɨɥɨɤɨɦ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɫɨɨɪɭɠɟɧɢɹ – 
ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ, ɪɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɦɟɫɢɬɟɥɶ, 
ɤɨɧɬɚɤɬɧɵɣ ɪɟɡɟɪɜɭɚɪ, ɜɚɤɭɭɦ-ɮɢɥɶɬɪ, ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ, ɪɟɡɟɪɜɭɚɪ 
ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ. ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ ɪɚɫɬɜɨɪɨɦ ɢɡɜɟɫɬɢ. Ɉɛɪɚɛɚɬɵɜɚɟɦɵɣ ɨɫɚɞɨɤ ɩɨɞɚɟɬɫɹ ɜ 
ɫɦɟɫɢɬɟɥɶɧɵɣ ɪɟɡɟɪɜɭɚɪ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɨɫɚɞɤɚ ɜ ɷɬɨɦ 
ɪɟɡɟɪɜɭɚɪɟ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 2 ɱ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɫɚɞɨɤ ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɫɝɭɳɟɧɢɸ ɜ ɝɪɚɜɢɬɚɰɢɨɧɧɨɦ ɭɩɥɨɬɧɢɬɟɥɟ. Ɉɬɞɟɥɟɧɧɭɸ ɢɥɨɜɭɸ ɜɨɞɭ ɩɨɞɚɸɬ 
ɩɟɪɟɞ ɩɟɪɜɢɱɧɵɦɢ ɨɬɫɬɨɣɧɢɤɚɦɢ.  

 

 

1 – ɩɨɞɚɱɚ ɨɫɚɞɤɚ; 2 – ɞɪɨɛɢɥɤɚ; 3 – ɩɨɞɚɱɚ ɢɡɜɟɫɬɤɨɜɨɝɨ ɪɚɫɬɜɨɪɚ; 4 – 
ɪɟɡɟɪɜɭɚɪ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ; 5 – ɪɚɫɯɨɞɧɵɟ ɛɚɤɢ ɢɡɜɟɫɬɤɨɜɨɝɨ ɬɨɪ ɦɨɥɨɤɚ; 

ɛ – ɦɟɯɚɧɢɱɟɫɤɚɹ ɬɭɪɛɢɧɧɚɹ ɦɟɲɚɥɤɚ; 7 – ɫɦɟɫɢɬɟɥɶ; 7 -8 – 
ɨɫɚɞɤɨɭɩɥɨɬɧɢɬɟɥɶ; 9 – ɨɬɜɨɞ; 8-ɢɥɨɜɨɣ ɜɨɞɵ; 

 10 – ɜɵɩɭɫɤ ɨɫɚɞɤɚ. 
 

Ɋɢɫɭɧɨɤ 4 - ɋɬɚɛɢɥɢɡɚɰɢɹ ɨɫɚɞɤɚ ɪɚɫɬɜɨɪɨɦ ɢɡɜɟɫɬɢ 
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2.2.1 Ɋɚɫɱɟɬ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ 

Ɉɫɚɞɨɤ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɩɨɞɚёɬɫɹ ɜ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ, ɝɞɟ ɨɧ ɦɨɠɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɞɨ 5 ɫɭɬɨɤ. Ɉɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ ɤ ɜɵɫɨɬɟ 
ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢɧɢɦɚɟɦ 1,5. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
 

,
6,3 NV

nW
F

P

ɭɩɥ







 ɦ2                                                                                         (9) 

ɝɞɟ      n – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ; 
 ȕ − ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɭɱɟɬɚ ɨɛɴɟɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɫɬɨɣɧɢɤɚ; 
 N − ɤɨɥɢɱɟɫɬɜɨ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɟɣ; 
 Vɪ − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɨɫɚɞɤɚ, ɦɦ/ɫ. 
 

19,3
16,06,3

592,05,1





F  ɦ2.                                                                               (10) 

 
Ɉɛɴɟɦ ɩɨɫɬɭɩɚɸɳɟɝɨ ɨɫɚɞɤɚ ɡɚ ɫɭɬɤɢ: 
  

tQW oc  , ɦ3/ɫɭɬ.                                                                                       (11) 
          

ɑɈɋ QQ  %10 , ɦ3/ɱ.                                                                             (12) 
         

12,02,11,0 ɈɋQ  ɦ3/ɱ.                                                                              (13) 
 

96,0812,0 W  ɦ3/ɫɭɬ.                                                                             (14) 
 
Ɉɛɴɟɦ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ: 
 

92,0
98

9496,0

98

94








W
Wɭɩɥ  ɦ3/ɫɭɬ                                                         (15) 

 
ɝɞɟ     94 – ɜɥɚɠɧɨɫɬɶ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ, %; 

98 – ɜɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ, %. 
 
Ⱦɢɚɦɟɬɪ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ: 
 


F

D
4

 , ɦ.                                                                                               (16) 

0,2
14,3

19,34



D  ɦ.                                                                                    (17) 
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ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ 2, 0 ɦ, ɬɪɭɛɨɩɪɨɜɨɞ ɞɥɹ ɨɬɜɨɞɚ 
ɨɫɚɞɤɚ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ. 

ɉɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɫɬɟɧ ɤ ɝɨɪɢɡɨɧɬɚɥɢ 50˚ ɜɵɫɨɬɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ: 

 

2,1
84,02

2

)5090(2








tg

D
hK , ɦ.                                                           (18) 

 
 
2.2.2 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. ɑɢɫɥɨ ɤɚɦɟɪ ɭɫɪɟɞɧɢɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ - ɭɫɪɟɞɧɢɬɟɥɹ: 
 

2,1





ɌQ
V ч ɦ3.                                                                                          (19) 

 
ɉɪɢɧɢɦɚɟɦ ɞɜɟ ɤɚɦɟɪɵ ɭɫɪɟɞɧɢɬɟɥɹ ɨɛɴɟɦɨɦ 1,0 ɦ3, ɤɚɠɞɚɹ ɫ ɜɵɫɨɬɨɣ 

ɭɫɪɟɞɧɢɬɟɥɹ ɇ = 0, 5. 
ɒɢɪɢɧɚ ɤɨɪɢɞɨɪɚ: 
 
B = 2·H = 2·0, 5 =1 ɦ.                                                                                (20) 
 
Ɍɨɝɞɚ ɞɥɢɧɚ ɭɫɪɟɞɧɢɬɟɥɹ: 
 

4,2
5,01

2,1








HB

V
L ɦ.                                                                                (21) 

 
ɉɟɪɟɦɟɲɢɜɚɧɢɟ ɨɫɚɞɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɚɱɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 
Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɛɚɪɛɨɬɢɪɨɜɚɧɢɟ: 
 

 ɦ3/ɦɢɧ                                                                        (22) 

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

lb – ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ, lb = 2,4 ɦ; 
ɭɞq  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/(ɱ·ɦ). 

 
2,0/0,12514,2 3  чɦQɜɨɡɞ ɦ3/ɦɢɧ.                                                          (23) 

,ɭɞɛɜɨɡɞ qnlQ 
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Ⱦɥɹ ɞɜɭɯ ɤɚɦɟɪ ɭɫɪɟɞɧɢɬɟɥɹ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɢɬ 24 ɦ3/ɱɚɫ. 
 
 
2.2.3 Ɋɚɫɱɟɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɦɟɫɢɬɟɥɹ ɩɪɨɩɟɥɥɟɪɧɨɝɨ ɬɢɩɚ 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɫɦɟɫɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɨɞɧɨɦɢɧɭɬɧɨɦɭ 
ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɨɫɚɞɤɚ: 

 

02,0
60

2,1

60


Q
W ɦ3.                                                                                  (24) 

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

ɩɪɨɫɚɫɵɜɚɟɦɨɣ ɩɪɨɩɟɥɥɟɪɨɦ ɡɚ 1 ɫ: 
 

002,0
60

502,0

60






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zW
Q ɦ3/ɫ.                                                                       (25) 

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

ɷɬɨɦ ɩɥɨɳɚɞɶ, ɨɬɦɟɬɚɟɦɚɹ ɩɪɨɩɟɥɥɟɪɨɦ, ɛɭɞɟɬ ɪɚɜɧɚ: 
 

001,0
2

002,0
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ɩ

v

Q
F ɦ2.                                                                              (26) 

 
ɉɨ ɷɬɨɦɭ ɡɧɚɱɟɧɢɸ ɧɚɯɨɞɢɦ ɞɢɚɦɟɬɪ ɩɪɨɩɟɥɥɟɪɚ: 
 

04,0
14,394,0

001,04

94,0

4









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
F

D ɦ.                                                               (27) 

 
ɇɚɩɨɪ, ɪɚɡɜɢɜɚɟɦɵɣ ɩɪɨɩɟɥɥɟɪɨɦ: 
 

5,0
81,92

2
2,0

8,0

1

2

1 22

2






















g

v
hH


ɦ.                                               (28) 

 
Ɇɨɳɧɨɫɬɶ ɨɫɢ ɩɪɨɩɟɥɥɟɪɚ: 
 

01,0
75,0

5,0002,081,981,9








o
o
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N


ɤȼɬ.                                                    (29) 

 
ɉɪɢ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɟ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

02,0
6,0

01,0


ɩ

ɨ
ɦ

N
N


ɤȼɬ.                                                                             (30) 
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ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɩɪɨɩɟɥɥɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 

3931
93,04,004,0

22,27

cos

2,27
22










tgD

v
n o ɨɛ/ɦɢɧ.                                          (31) 

 
 

2.2.4 Ɋɚɫɱɟɬ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɵ 

Ʉɨɧɬɚɤɬɧɚɹ ɤɚɦɟɪɚ ɫɥɭɠɢɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 
ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɧɟɣ ɨɫɚɞɤɚ 10 ɦɢɧɭɬ. 

Ɉɛɴɟɦ ɤɚɦɟɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɪɟɦɟɧɟɦ ɤɨɧɬɚɤɬɚ: 
 

2,1
8

16,9









TQ

V ɫɭɬ ɦ3,                                                                            (32) 

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

 Ɍ – ɩɟɪɢɨɞ ɤɨɧɬɚɤɬɚ, Ɍ = 1 ɱɚɫ. 
 ɉɪɢɧɢɦɚɟɦ 1 ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 1,0 ɯ 1,0 ɯ 1,0 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: 
 

3311  ɭɞɜɨɡɞ qnLQ ɦ3/ɱ,                                                                       (33) 

 
ɝɞɟ     n – ɤɨɥɢɱɟɫɬɜɨ ɛɚɪɛɨɬɟɪɨɜ ɜ ɤɨɧɬɚɤɬɧɨɣ ɤɚɦɟɪɟ, n =1; 

L  – ɞɥɢɧɚ ɛɚɪɛɨɬɟɪɚ, 1L ɦ; 
ɭɞq  – ɭɞɟɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɷɪɚɰɢɢ, 3ɭɞq ɦ3/ɱ∙ɦ2. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɞɚɱɢ ɜ ɪɟɡɟɪɜɭɚɪ - ɭɫɪɟɞɧɢɬɟɥɶ 
ɢ ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ: 

 
27324..  ɤɚɦɭɫɪɨɛщ QQQ ɦ3/ɱ,                                                               (34) 

 
ɝɞɟ    .ɭɫɪQ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɟ ɜ ɭɫɪɟɞɧɢɬɟɥɶ, ɦ3/ɱ; 

.ɤɚɦQ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɟ ɜ ɤɨɧɬɚɤɬɧɭɸ ɤɚɦɟɪɭ, ɦ3/ɱ. 
ɉɪɢɧɢɦɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ɦɚɪɤɢ ȼɄ-1,5: 
ɨɛɴɟɦ ɡɚɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ – 90 ɦ3/ɱ; 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 1500 ɨɛ/ɦɢɧ; 
ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 5,5 ɤȼɬ; 
ɪɚɡɦɟɪɵ – 1250ɯ1320ɯ1020 ɦɦ. 
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2.2.5 Ɋɚɫɱɟɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɨɬɫɬɨɣɧɢɤɚ 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ, 
ɬ.ɤ. ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 9,6 ɦ3/ɫɭɬ ɢ ɪɚɛɨɬɚ ɫɨɨɪɭɠɟɧɢɣ ɧɟ 
ɤɪɭɝɥɨɫɭɬɨɱɧɚ. 

Ⱦɢɚɦɟɬɪ ɨɬɫɬɨɣɧɢɤɚ: 
 

,
4





F

D ɦ                                                                                             (35) 

 
ɝɞɟ     F – ɩɥɨɳɚɞɶ ɡɨɧɵ ɨɬɫɬɚɢɜɚɧɢɹ. 
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ɝɞɟ    Vp – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ, Vp = 0, 6; 

ȕ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ȕ = 1, 5. 
 

03,1
14,3

483,0



D ɦ.                                                                                   (37) 

 
ɉɪɢɧɢɦɚɟɦ ɨɬɫɬɨɣɧɢɤ ɞɢɚɦɟɬɪɨɦ 1,1 ɦ. 
ɉɟɪɢɨɞ ɪɚɛɨɬɵ ɦɟɠɞɭ ɫɛɪɨɫɚɦɢ ɨɫɚɞɤɚ: 
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ɝɞɟ     δ - ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ, δ = 20000; 

m - ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, m = 8 - 12 ɦɝ/ɞɦ3; 
ɋ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. 
Ɉɛɴɟɦ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ: 
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ɝɞɟ    d – ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɫɛɨɪɚ ɨɫɚɞɤɚ, d = 200 ɦɦ; 

hɤ – ɜɵɫɨɬɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɬɫɬɨɣɧɢɤɚ; 
α – ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ, α = 50 - 55. 
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ɉɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɝɨ ɠɟɥɨɛɚ ɞɥɹ ɫɛɨɪɚ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ: 
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ɝɞɟ     V – ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɠɟɥɨɛɟ, V = 0,6 – 0,7 ɦ/ɫ. 

ɉɥɨɳɚɞɶ ɪɚɞɢɚɥɶɧɨɝɨ ɠɟɥɨɛɚ: 
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2.2.6 Ɋɚɫɱёɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ 

Ɋɚɫɱёɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɭɯɨɦɭ ɜɟɳɟɫɬɜɭ  
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ɝɞɟ      Вɥ − ɜɥɚɠɧɨɫɬɶ ɭɩɥɨɬɧɟɧɧɨɝɨ ɨɫɚɞɤɚ, 94%; 

 Ȗɨɫ− ɨɛɴёɦɧɵɣ ɜɟɫ ɨɫɚɞɤɚ, 1,1 ɬ/ɦ3; 
 Wɭɩɥ = 40% ɨɬ ɨɛɳɟɝɨ ɨɫɚɞɤɚ (3,84 ɦ3/ɫɭɬ). 
 Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ 
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 ɦ2.                                                             (46) 

 
ɝɞɟ     Ɍ − ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ; 

К− ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ² ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ, 20 ɤɝ/ɦ²·ɱ. 
ɉɪɢɧɢɦɚɟɦ 1 ɜɚɤɭɭɦ-ɮɢɥɶɬɪ ɦɚɪɤɢ ȻɈɇ-2-1,0-1Ʉ. ȿɝɨ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɦ²     2,0 
ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ, ɦɦ        1000 
ɞɥɢɧɚ ɛɚɪɚɛɚɧɚ, ɦɦ        740 
ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɛɚɪɚɛɚɧɚ, ɤȼɬ   1,3 
ɦɚɫɫɚ, ɤɝ          1045 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɚɤɭɭɦ-ɧɚɫɨɫɚ ɪɚɜɧɚ 
 

5,0.  nNW ɇВ , ɦ3/ɦɢɧ.                                                                         (47) 
 

65,05,013,1. ɇВW  ɦ3/ɦɢɧ.                                                                       (48) 
 

Ɋɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ 
 

1,0.  nNW Вɋɀ , ɦ3/ɦɢɧ                     (49)
              

13,01,013,1. ВɋɀW  ɦ3/ɦɢɧ.                                                                      (50)
  

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɚ (ɤɟɤɚ) ɩɨɫɥɟ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚɰɢɢ ɪɚɜɧɨ 
 

)100(

)100(

ɤɟɤɚ

ɭɩ
ɭɩɥɤɟɤɚ W

W
WW




 , ɦ3/ɫɭɬ                                                                  (51) 

  

62,2
)78100(

)94100(
6,9 




ɤɟɤɚW ɦ3/ɫɭɬ.                                                                (52) 

 
 
2.2.7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɨɫɚɞɤɚ 

ɉɨɫɥɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 45,4 % ɨɬ 
ɜɫɟɝɨ ɨɛɴɟɦɚ ɨɫɚɞɤɚ, ɩɪɨɲɟɞɲɟɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɟ. 

 
4,46,9454,0454,0.  ɨɫɨɫɨɛ QQ  ɦ3/ɫɭɬ.                                                     (53) 

 

1
)43100(

)94100(
4,4 




ɤɟɤɚV  ɦ3/ɫɭɬ.                                                                    (54) 

 
Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɯɪɚɧɟɧɢɹ ɨɫɚɞɤɚ ɢ 

ɟɝɨ ɪɚɫɯɨɞɚ: 
 

2,1
8

82,1

8








Tq
W ч ɦ3.                                                                               (55) 

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

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ, ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 1ɯ1 ɦ. 
Ɉɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɬɚɤɠɟ ɦɨɠɧɨ ɧɚɩɪɚɜɢɬɶ ɧɚ ɫɠɢɝɚɧɢɟ ɜ 

ɤɨɬɟɥɶɧɭɸ, ɬɚɤ ɤɚɤ ɨɫɚɞɨɤ ɫɨɞɟɪɠɚɳɢɣ ɭɝɨɥɶ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ 
ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɨɥɭɱɟɧɧɭɸ ɬɟɩɥɨɬɭ ɧɚɩɪɚɜɥɹɟɦ ɧɚ 
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ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɡɨɥɭ, ɩɨɥɭɱɟɧɧɭɸ ɨɬ ɫɠɢɝɚɧɢɹ ɬɚɤɠɟ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 
 
2.2.8 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ 

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

 
56,9546,0546,0  ɨɫQQ  ɦ3/ɫɭɬ.                                                              (56) 

 

2,1
8

82,1

8








Tq
W ч ɦ3.                                                                              (57) 

 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɟɡɟɪɜɭɚɪɚ 1,0 ɦ, ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 1,0ɯ1,0 ɦ. 
 
 
2.2.9 Ⱥɜɚɪɢɣɧɵɟ ɢɥɨɜɵɟ ɩɥɨɳɚɞɤɢ 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ: 
 

,2,0
365

1
.. 





Кq

V
F

ɭɞ

ɤɟɤɚ
ɩɥɢɥ ɝɚ                                                                        (58) 

 
ɝɞɟ     ɭɞq  – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, 2,1ɭɞq ɦ3/ɦ2∙ɝɨɞ; 

1К  – ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, 9,01 К . 
 

0068,00,682,0
9,02,1

3650,1 2
.. 




 ɦF ɩɥɢɥ ɝɚ.                                                          (59) 

 
 
2.2.10 Ɋɚɫɱɟɬ ɪɟɚɝɟɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

2.2.10.1 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ 

ȿɦɤɨɫɬɶ ɛɚɤɚ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ: 
 

,
10000 ɢɢ

ɢ
ɢ b

Ⱦnq
W




 ɦ3                                                                                   (60) 

      
ɝɞɟ     n – ɜɪɟɦɹ, ɧɚ ɤɨɬɨɪɨɟ ɝɨɬɨɜɢɬɫɹ ɢɡɜɟɫɬɤɨɜɨɟ ɦɨɥɨɤɨ, ɱ; 

ɢȾ – ɞɨɡɚ ɢɡɜɟɫɬɢ, ɦɝ/ɞɦ3; 
 ɢb – ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ, %; 
  – ɨɛɴɟɦɧɵɣ ɜɟɫ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ, ɬ/ɦ3. 
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04,0
1510000

50302,1





ɢW ɦ3.                                                                             (61) 

 
 Ⱦɢɚɦɟɬɪ ɛɚɤɚ: 
 

3
4




 ɢWȾ , ɦ                                                                                       (62) 

         

4,0
14,3

404,0
3 


Ⱦ  ɦ.                                                                                    (63) 

 
 Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɦɟɲɚɥɤɢ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɥɨɩɚɫɬɹɦɢ: 
 

,004,0 4
0

3   zdnhN ɥ ɤȼɬ                                                              (64) 
        

ɝɞɟ       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ, ɤɝ/ɦ3; 

ɥh  – ɜɵɫɨɬɚ ɥɨɩɚɫɬɢ, ɦ; 
n  – ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɦɟɲɚɥɤɢ, ɨɛ/ɫ; 

0d – ɞɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɨɧɰɨɦ ɥɨɩɚɫɬɢ, ɦ; 
z  – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɧɵɯ ɥɨɩɚɫɬɟɣ ɧɚ ɜɚɥɭ; 
 – ɄɉȾ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɢ ɪɟɞɭɤɬɨɪɚ; 
  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɭɱɟɬɚ ɭɜɟɥɢɱɟɧɢɹ ɫɟɱɟɧɢɹ ɫɬɪɭɣ 

ɠɢɞɤɨɫɬɢ, ɩɟɪɟɦɟɳɚɟɦɨɣ ɥɨɩɚɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɫɨɬɨɣ ɦɟɲɚɥɤɢ. 
 

004,0158,16,023,067,025,01000004,0 43 N ɤȼɬ.                            (65) 
 
 
2.2.10.2 ɋɤɥɚɞɵ ɪɟɚɝɟɧɬɨɜ 

ɏɪɚɧɟɧɢɟ ɢɡɜɟɫɬɢ ɧɚ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɧɚɫɵɩɧɵɯ ɧɚɤɨɩɢɬɟɥɹɯ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ёɦɤɨɫɬɢ-ɧɚɤɨɩɢɬɟɥɹ 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɩɨɞɚɱɢ ɢɡɜɟɫɬɢ ɤ ɦɟɫɬɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɫɦɟɲɟɧɢɹ ɢɥɢ ɝɚɲɟɧɢɹ. Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɢɞɪɚɬɢɪɨɜɚɧɧɨɣ ɢɥɢ 
ɞɪɨɛɥɟɧɨɣ ɢɡɜɟɫɬɢ ɥɭɱɲɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɬɶ ɲɧɟɤɨɜɵɟ ɩɢɬɚɬɟɥɢ. ɍɫɬɪɨɣɫɬɜɚ 
ɩɨɞɚɱɢ, ɫɭɯɢɟ ɩɢɬɚɬɟɥɢ, ɚ ɬɚɤɠɟ ɟɦɤɨɫɬɢ ɞɥɹ ɝɚɲɟɧɨɣ ɢɡɜɟɫɬɢ ɢ ɢɡɜɟɫɬɤɨɜɨɝɨ 
ɦɨɥɨɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɫɦɟɲɟɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɫɚɞɤɚ. ɂɡɜɟɫɬɤɨɜɨɟ ɦɨɥɨɤɨ ɦɨɠɟɬ 
ɩɨɞɚɜɚɬɶɫɹ ɤ ɦɟɫɬɭ ɫɦɟɲɟɧɢɹ ɫɚɦɨɬɟɤɨɦ ɩɨ ɨɬɤɪɵɬɵɦ ɥɨɬɤɚɦ. 
ɉɟɪɟɤɚɱɢɜɚɧɢɹ ɢɡɜɟɫɬɤɨɜɨɝɨ ɦɨɥɨɤɚ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ. 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɢɡɜɟɫɬɢ: 
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,
10000 0

ɤ
ɤ

ɤ
c

ɤɢ
ɫɤɥ GhP

TȾQ
F





  ɦ2                                                                           (66) 

         

1,0
15,01000050

15,130506,9





ɢ
ɫɤɥF  ɦ2.                                                                       (67) 

 
ɝɞɟ     T – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ, ɫɭɬ; 

  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɩɪɨɯɨɞɨɜ; 
ɤ

cP – ɫɨɞɟɪɠɚɧɢɟ ɛɟɡɜɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɤɨɚɝɭɥɹɧɬɟ, %; 
rh  – ɜɵɫɨɬɚ ɫɥɨɹ ɤɨɚɝɭɥɹɧɬɚ, ɦ; 

ɤG0  – ɨɛɴɟɦɧɵɣ ɜɟɫ ɪɟɚɝɟɧɬɚ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ, ɬ/ɦ3. 
 
 
2.2.10.3 Ⱦɨɡɢɪɨɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ: 
1) Ⱦɨɡɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɣ ɞɨɡɵ, ɨɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɹɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɚɫɯɨɞɨɦ ɜɨɞɵ. 
2) Ⱦɨɡɚɬɨɪɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɞɨɡɵ ɪɟɚɝɟɧɬɚ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɯɨɞɚ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ. 
Ɉɛɚ ɬɢɩɚ ɞɨɡɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɦɨɝɭɬ ɛɵɬɶ ɧɚɩɨɪɧɵɦɢ ɢ ɛɟɡɧɚɩɨɪɧɵɦɢ. 
ɋɭɯɨɟ ɞɨɡɢɪɨɜɚɧɢɟ ɜɟɪɦɢɤɭɥɢɬɚ. 
ɉɭɥɶɩɭ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 5 - 10%, ɩɪɢɦɟɧɹɟɦɭɸ ɞɥɹ ɞɟɡɨɞɨɪɚɰɢɢ ɜɨɞɵ, 

ɝɨɬɨɜɹɬ ɡɚɦɚɱɢɜɚɧɢɟɦ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɝɨ ɜɟɪɦɢɤɭɥɢɬɚ ɜ ɬɟɱɟɧɢɟ 1 ɱ ɜ ɛɚɤɚɯ 
ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ. 

Ⱦɨɡɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɞɨɡɚɬɨɪɨɜ ɞɥɹ ɫɭɯɢɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɢɯ ɜɜɨɞɹɬ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɫɦɟɫɢɬɟɥɶ. Ⱦɨɡɚɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ 
ɲɧɟɤɨɜɵɟ, ɥɟɧɬɨɱɧɵɟ, ɬɚɪɟɥɶɱɚɬɵɟ, ɨɛɴɟɦɧɵɟ, ɦɚɫɫɨɜɵɟ ɢ ɜɢɛɪɚɰɢɨɧɧɵɟ. 

Ɉɛɴɟɦɧɵɟ ɞɨɡɚɬɨɪɵ ɩɨɞɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɦ ɜɟɳɟɫɬɜɚ ɡɚ 
ɪɚɫɱɟɬɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɦɚɫɫɨɜɵɟ – ɦɚɫɫɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ. 
Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɢɯ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ɨɛɴɟɦɧɵɟ ɞɨɡɚɬɨɪɵ, ɤɨɬɨɪɵɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɨɳɟ ɢ: ɞɟɲɟɜɥɟ, ɢɦɟɸɬ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ 3,5%, 
ɦɚɫɫɨɜɵɟ – 1%; ɦɚɫɫɨɜɵɟ ɞɨɡɚɬɨɪɵ ɥɟɝɱɟ ɨɛɨɪɭɞɨɜɚɬɶ ɡɚɩɢɫɵɜɚɸɳɢɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɨɡɢɪɭɟɦɨɝɨ ɪɟɚɝɟɧɬɚ ɢ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ ɪɟɚɝɟɧɬɚ ɜ ɜɨɞɭ. 

ȼɚɠɧɨɣ ɢ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɭɯɢɯ ɞɨɡɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɪɚɫɬɜɨɪɧɚɹ 
ɤɚɦɟɪɚ. ɉɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɜɜɨɞɟ ɫɭɯɢɯ ɪɟɚɝɟɧɬɨɜ ɜ ɜɨɞɭ ɨɧɢ ɩɚɞɚɸɬ ɧɚ 
ɞɧɨ ɧɟɪɚɫɬɜɨɪɟɧɧɵɦɢ. Ɇɚɤɫɢɦɚɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɟɚɝɟɧɬɚ ɜ ɪɚɫɬɜɨɪɧɨɣ 
ɤɚɦɟɪɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 1/4 ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɪɢ 
ɨɛɵɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ. ȼɦɟɫɬɢɦɨɫɬɶ ɪɚɫɬɜɨɪɧɵɯ ɤɚɦɟɪ ɩɪɢɧɢɦɚɸɬ ɧɟ 
ɦɟɧɟɟ 20 ɥ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɫɦɟɲɟɧɢɹ ɪɟɚɝɟɧɬɚ ɫ ɜɨɞɨɣ ɢ ɟɝɨ ɥɭɱɲɟɝɨ 
ɪɚɫɬɜɨɪɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɟɲɚɥɤɢ ɢɥɢ ɮɨɪɫɭɧɤɢ. Ⱦɥɹ 
ɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɪɚɫɬɜɨɪɧɭɸ ɤɚɦɟɪɭ, 
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ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɜɨɞɨɦɟɪɵ. ɂɡ ɤɚɦɟɪɵ ɪɚɫɬɜɨɪ ɜɜɨɞɹɬ ɜ 
ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɜɨɞɭ. ɂɫɩɨɥɶɡɭɸɬ ɞɨɡɚɬɨɪɵ ɬɢɩɚ Ⱦȼ ɫ ɦɚɫɫɨɜɵɦ ɤɨɧɬɪɨɥɟɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 8-40, 40-120, 120-400, 400-1000, 1000-2000, 2000-4000 
ɤɝ/ɱ; ɩɢɬɚɬɟɥɢ-ɞɨɡɚɬɨɪɵ ɫ ɦɚɫɫɨɜɵɦ ɤɨɧɬɪɨɥɟɦ ɬɢɩɚ ɉɇȼ ɬɚɤɨɣ ɠɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɱɬɨ ɢ ɞɨɡɚɬɨɪɵ ɬɢɩɚ Ⱦȼ; ɞɨɡɚɬɨɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ, 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɬɢɩɚ Ⱦɇ-2-
IVɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɞ-160; 0,1-320; 0,1-630; 0,1-1000; 0,1-1600 ɤɝ/ɱ. Ɉɬ 
ɞɨɡɢɪɨɜɚɧɧɵɣ ɞɨɡɚɬɨɪɚɦɢ ɪɟɚɝɟɧɬ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɦɵɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
(ɫɥɟɤɟɪ), ɢɡ ɤɨɬɨɪɨɝɨ ɡɚɛɢɪɚɟɬɫɹ ɷɠɟɤɬɨɪɨɦ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜɨɞɨɣ ɤ 
ɫɦɟɫɢɬɟɥɸ. ɋɭɳɟɫɬɜɟɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɫɭɯɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 
ɤɨɦɩɚɤɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɤɨɪɪɨɡɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɫɬɚɹ 
ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ. 

 

,1,0




b

Ⱦq
W ɢч  ɥ/ɱ                                                                                       (68) 

      
ɝɞɟ     b  – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ, %. 

 

14,1
05,15

0,502,1
1,0 




W ɥ/ɱ.                                                                            (69) 

 
 
2.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɚɞɤɚ ɩɪɢ 

ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɟ 

.   

1–ɧɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ; 2–ɜɨɡɞɭɯɨɞɭɜɤɚ; 3–ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɶ; 4–ɭɫɪɟɞɧɢɬɟɥɶ; 
5– ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪ; 6-ɤɨɧɬɚɤɬɧɵɣ ɪɟɡɟɪɜɭɚɪ; 7–ɨɬɫɬɨɣɧɢɤ; 8–ɟɦɤɨɫɬɶ ɞɥɹ  
ɫɛɨɪɚ ɨɫɚɞɤɚ; 9–ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ; 10–ɟɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɢɥɨɜɨɣ ɜɨɞɵ; 

11–ɧɚɫɨɫ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ; 12–ɧɚɫɨɫ ɞɥɹ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ 
ɨɛɟɡɜɨɠɢɜɚɧɢɟ. 

Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 
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2.3.1 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɥɢɡɟɪɚ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ 

ɉɪɢ ɷɥɟɤɬɪɨɛɪɚɛɨɬɤɟ ɜ ɪɟɡɟɪɜɭɚɪɟ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɩɥɨɫɤɢɯ ɫɬɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɦɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɩɪɨɩɭɫɤɚɸɬ 
ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɩɥɨɬɧɨɫɬɶɸ 80 Ⱥ/ɞɦ2 ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ U = 12 ȼ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 180 ɫ, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 1, 5 – 3, 0 ɦ3/ɱ 
ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɨɜ ɨɞɧɨɝɨ ɩɨɥɸɫɚ. ɗɮɮɟɤɬ ɨɱɢɫɬɤɢ 90 
%. 40allD  ɦɝ/ɥ. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɚɥɸɦɢɧɢɹ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜ 
ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɜɨɞɭ  2,1чɚɫQ  ɦ3/ɱ. 

 
482,140 allQ  ɦ3/ɱ.                                                                                   (70) 

 
ɋɢɥɚ ɬɨɤɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɫɬɜɨɪɟɧɢɟ ɚɥɸɦɢɧɢɹ: 
 

,
100



K

QI all Ⱥ                                                                                           (71) 

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

η – ɜɵɯɨɞ ɦɟɬɚɥɥɚ ɩɨ ɬɨɤɭ, η = 90. 
 

2,159
90335,0

100
48 


I Ⱥ.                                                                                (72) 

 
Ɋɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɚɧɨɞɨɜ ɨɩɪɟɞɟɥɹɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ. 
ɉɥɨɬɧɨɫɬɶ ɬɨɤɚ: 
 

2
1008,0

2,159

100








i

I
Fa  Ⱥ/ɤɜ.ɟɞ.                                                                    (73) 

 
ɇɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ ɚɧɨɞɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɢɡɧɨɫɚ: 
 

,
104,0 6


a

ɫɭɬ
allɫɭɬ

F

n
DQ


 ɦɦ                                                        (74) 

 
ɝɞɟ     nɫɭɬ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ, nɫɭɬ = 12 ɫɭɬ; 

  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɧɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɚɥɸɦɢɧɢɹ, 69,2  ɬ/ɦ3. 
 

2002,0
100,269,24,0

12
406,9

6



 ɦ  ɦɦ.                                                (75) 

 
Ɍɨɥɳɢɧɭ ɤɚɬɨɞɚ ɩɪɢɧɢɦɚɟɦ ɬɚɤɠɟ 2 ɦɦ. 
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Ɋɚɡɦɟɪɵ ɩɥɚɫɬɢɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɷɥɟɤɬɪɨɥɢɡɟɪɚ: 
 

78,085,142,0 эɥF ɦ2.                                                                                (76) 
 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɧɨɞɨɜ: 
 

3
78,0

0,2


эɥ

a
a F

F
n ɲɬ.                                                                                   (77) 

 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɞɨɜ: 
 

713212  ann ɲɬ.                                                                            (78) 
 
ȼ ɷɥɟɤɬɪɨɥɢɡɟɪɟ 3 ɚɧɨɞɚ ɢ 4 ɤɚɬɨɞɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɚɩɩɚɪɚɬɨɜ N = 2. 
ɒɢɪɢɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ: 
 

44,001,0242,02  abВ ɦ.                                                                 (79) 
 

ɝɞɟ     b – ɲɢɪɢɧɚ ɷɥɟɤɬɪɨɞɚ, b = 0, 42 ɦ; 
ɚ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ ɢ ɤɨɪɩɭɫɨɦ, ɚ = 0, 01 ɦ. 
 
Ⱦɥɢɧɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ: 
 

124,001,02015,0)17(002,072)1(  alnnL  ɦ.                (80) 
 

ɝɞɟ     l – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ, 015,0l ɦ. 
 ȼɵɫɨɬɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ: 
 

25,225,015,085,121  ɚɚhH эɥ ɦ.                                                     (81) 
 

ɝɞɟ     эɥh  – ɜɵɫɨɬɚ ɷɥɟɤɬɪɨɞɚ, ɦhэɥ 85,1 ; 

1ɚ  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɥɟɤɬɪɨɞɚ ɞɨ ɞɧɚ, ɦɚ 15,01  ; 

2ɚ  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɷɥɟɤɬɪɨɞɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɦɚ 25,02  . 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ: 
 

425,2175,025,2175,0  ɇɇɫɬɪ ɦ.                                                     (82) 

 
 Ɉɛɴɟɦ ɨɫɚɞɤɚ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ: 
 

,эɥɜɧɨɫ WWW   ɦ3                                                                                        (83) 

32,044,03,0425,2  BLHWɜɧ ɦ3.                                                      (84) 
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1,002,042,085,17 эɥW ɦ3.                                                                   (85) 

 
22,01,032,0 ɨɫW ɦ3.                                                                             (86) 

 
 ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɨɫɚɞɤɚ ɜ ɚɩɩɚɪɚɬɟ: 
 

18,0
2,1

22,0


ч

ɨɫ

Q

W
  ɱ.                                                                                (87) 

 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ: 
 

5,12
18,0

25,2


t

H
V ɦ/ɱ.                                                                                (88) 

 Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ: 
 

31091,14,1910122,159  UIE ɤȼɬ.                                                 (89) 
 
 ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
 

08,3
2,1

7,3


чQ

E
W ɤȼɬ∙ɱ/ɦ3.                                                                       (90) 

 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɹɟɦɨɝɨ ɜɨɞɨɪɨɞɚ: 

 

1,0
273

)14273(2,15900042,09,0

273

)273(








TIc
W

 ɦ3.                          (91) 

 
 
2.3.2 Ɋɟɡɭɥɶɬɚɬɵ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɚɞɨɤ, ɤɨɬɨɪɵɣ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɟ 

ɭɩɥɨɬɧɹɥɫɹ ɢ ɨɫɚɞɨɤ ɩɨɫɥɟ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɢ ɧɚ 
ɷɥɟɤɬɪɨɥɢɡɟɪɟ ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɜɨɞɢɥɢ ɟɝɨ ɨɬɫɬɚɢɜɚɧɢɟ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɨɪɟ, ɨɛɴɟɦ ɤɨɬɨɪɨɝɨ 250 ɞɦ3.  
Ɉɫɚɞɤɢ ɤɚɤ ɦɨɞɟɥɶɧɵɯ, ɬɚɤ ɢ ɪɟɚɥɶɧɵɯ Ɇɗɋ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɫɥɭɠɢɥɢ ɩɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɷɥɟɤɬɪɨɞɵ ɢɡ ɚɥɸɦɢɧɢɹ, ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɥɚ 1,79 ɞɦ2, ɚ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ – 10 ɦɦ.  

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɛɪɚɛɨɬɤɟ 
ɨɫɚɞɤɚ ɩɨɫɬɨɹɧɧɵɦ ɢ ɚɫɢɦɦɟɬɪɢɱɧɵɦ ɬɨɤɨɦ. 
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Ɍɚɛɥɢɰɚ 2 – ɋɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɫɬɨɹɧɧɵɦ ɢ ɚɫɢɦɦɟɬɪɢɱɧɵɦ 
ɬɨɤɨɦ 

ɋɜɨɣɫɬɜɚ Ⱦɨ ɨɛɪɚɛɨɬɤɢ 
ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɬɨɤɨɦ 

ɉɨɫɬɨɹɧɧɵɦ Ⱥɫɢɦɦɟɬɪɢɱɧɵɦ 
Ɂɚɦɚɫɥɟɧɧɨɫɬɶ ɨɫɚɞɤɚ, % 67.12 62,3 56 
ȼɥɚɠɧɨɫɬɶ ɨɫɚɞɤɚ, % 95 94 93,4 
Ɉɛɴɟɦ ɨɫɚɞɤɚ, % 100 58 30 
ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɮɢɥɶɬɪɚɰɢɢ,r·1010, ɫɦ/ɝ 

155 110 50,4 

 
 

 

Ɋɢɫɭɧɨɤ 6 – Ɋɟɡɭɥɶɬɚɬ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ 
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Ⱥɫɢɦɦɟɬɪɢɱɧɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ  ɷɬɨ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ ɫɩɟɰɢɚɥɶɧɨɣ 
ɮɨɪɦɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɚɦɩɥɢɬɭɞ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 
ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɨɥɹɪɧɨɫɬɟɣ. ɉɪɢ ɷɥɟɤɬɪɨɨɛɪɚɛɨɬɤɟ ɦɚɫɥɨɷɦɭɥɶɫɢɨɧɧɵɯ 
ɫɬɨɤɨɜ ɫ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɡɚɝɪɹɡɧɟɧɢɣ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ 
ɮɨɪɦɭ ɬɨɤɚ ɢɡɦɟɧɹɹ ɩɟɪɢɨɞ Ɍ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ, ɚɦɩɥɢɬɭɞɭ 
ɢɦɩɭɥɶɫɨɜ. ɗɧɟɪɝɢɹ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ (ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ), 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɦɚɫɥɹɧɨɣ ɩɥɟɧɤɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ 
ɦɢɧɢɦɚɥɶɧɨɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɭɬ ɦɢɧɢɦɚɥɶɧɵɦɢ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɩɪɢ 
ɜɵɫɨɤɨɦ ɷɮɮɟɤɬɟ ɨɱɢɫɬɤɢ. 

 

 

I1 – ɚɦɩɥɢɬɭɞɚ ɩɪɹɦɨɝɨ ɬɨɤɚ; I2 – ɚɦɩɥɢɬɭɞɚ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ; τ1 – 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɹɦɨɝɨ ɬɨɤɚ; τ2 – ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ; Ɍ – ɩɟɪɢɨɞ; t – 

ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ. 

Ɋɢɫɭɧɨɤ 7 - Ɏɨɪɦɚ ɬɨɤɚ 

ɇɚ ɤɚɮɟɞɪɟ “ɂɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ” ɂɧɠɟɧɟɪɧɨ-
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɋɎɍ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ ɬɨɤɚ, ɫɨɞɟɪɠɚɳɟɟ ɭɩɪɚɜɥɹɟɦɨɟ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ 
ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɤɨɦɦɭɬɚɬɨɪɨɦ ɬɨɤɚ, 
ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɦɭɬɚɬɨɪɨɦ ɬɨɤɚ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɷɥɟɤɬɪɨɞɚɦɢ 
ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɷɥɟɤɬɪɨɥɢɡɟɪ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɛɥɨɤ ɞɚɬɱɢɤɨɜ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ.  ɋɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɜ 
ɭɫɬɪɨɣɫɬɜɟ ɭɩɪɚɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ 
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ɷɥɟɤɬɪɨɥɢɡɟɪɚ, ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɜɢɞɟ ɢɦɩɭɥɶɫɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɨɤɚ, ɚ 
ɤɨɦɦɭɬɚɬɨɪ ɬɨɤɚ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɤɥɸɱɟɜɨɝɨ ɢɧɜɟɪɬɨɪɚ ɬɨɤɚ ɧɚ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɫɧɚɛɠɟɧɨ ɤɨɦɩɶɸɬɟɪɨɦ, ɫɨɟɞɢɧɟɧɧɵɦ ɫ ɛɥɨɤɨɦ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɦɭɬɚɬɨɪɨɦ ɬɨɤɚ 
ɷɥɟɤɬɪɨɥɢɡɟɪɚ.  

                                      

 

1 – ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ (ɩɪɹɦɨɣ ɬɨɤ); 2 – 
ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ (ɨɛɪɚɬɧɵɣ ɬɨɤ); 3 – 

ɤɨɦɦɭɬɚɬɨɪ; 4 – ɝɚɥɶɜɚɧɨɤɨɚɝɭɥɹɬɨɪ; 5 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ (ɡɚɞɚɸɳɢɣ 
ɝɟɧɟɪɚɬɨɪ); 6 – ɤɨɦɩɶɸɬɟɪ. 

Ɋɢɫɭɧɨɤ 8 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ 
ɬɨɤɚ 

ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɫɜɨɣɫɬɜɚ ɨɫɚɞɤɚ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɫɬɨɹɧɧɵɦ ɢ 
ɚɫɫɢɦɟɬɪɢɱɧɵɦ ɬɨɤɨɦ, ɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ ɬɨɤɚ ɞɥɹ 
ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɨɫɚɞɤɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɬɪɢ ɪɚɡɚ, 
ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɚɞɤɚ ɮɢɥɶɬɪɚɰɢɢ ɩɪɢɦɟɪɧɨ ɜ 2, 5 ɪɚɡɚ. 
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3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɦɚɫɥɨɫɨɞɟɪɠɚɳɟɝɨ ɨɫɚɞɤɚ 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ, 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɥɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ 
ɜ ɭɫɥɨɜɢɹɯ ɦɧɨɝɨɜɚɪɢɚɧɬɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɨɞɧɚ ɢ ɬɚ ɠɟ ɫɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɚ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɢɥɢ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ: ɢɡ ɦɧɨɠɟɫɬɜɚ 
ɜɚɪɢɚɧɬɨɜ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɣ.  

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɨɛɵɱɧɨ ɜɵɛɢɪɚɟɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. ɉɪɢɧɢɦɚɟɬɫɹ ɬɨ 
ɪɟɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢ ɭɫɥɨɜɢɢ ɨɞɢɧɚɤɨɜɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɫɜɨɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɟɛɭɟɬ ɦɟɧɶɲɢɯ ɡɚɬɪɚɬ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɜɚɪɢɚɧɬɨɜ 
ɪɚɡɥɢɱɧɵɯ ɪɟɲɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɸɬ ɫɢɫɬɟɦɭ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 
ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɚ ɫ ɞɪɭɝɨɣ (ɤɚɤ ɬɟ, ɬɚɤ ɢ ɞɪɭɝɢɟ) — ɧɚ 
ɨɫɧɨɜɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ. 

ȼ ɱɢɫɥɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɛɴɟɦɵ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ (ɢɥɢ ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ), ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɩɭɫɤɚ 
ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɢɥɢ 
ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ). 

Ʉ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ, ɢɥɢ ɱɚɫɬɧɵɦ, ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɢɱɢɫɥɹɸɬɫɹ: ɭɞɟɥɶɧɚɹ 
ɬɪɭɞɨɟɦɤɨɫɬɶ, ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɭɫɬɚɧɨɜɤɟ ɫɨɨɪɭɠɟɧɢɣ; 
ɫɬɟɩɟɧɶ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɴɟɦɚ ɢ ɩɥɨɳɚɞɢ ɡɞɚɧɢɣ, ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ, ɪɚɫɯɨɞɵ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ, ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 
ɫɵɪɶɹ, ɬɨɩɥɢɜɚ ɢ ɷɧɟɪɝɢɢ, ɫɪɨɤ ɫɥɭɠɛɵ ɜɨɡɜɨɞɢɦɵɯ ɫɢɫɬɟɦ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɹɞ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɨɜ ɢɧɜɟɫɬɢɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ 
ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɭɱɢɬɵɜɚɸɬ 
ɢɡɦɟɧɹɸɳɢɟɫɹ ɩɨ ɫɪɚɜɧɢɜɚɟɦɵɦ ɜɚɪɢɚɧɬɚɦ ɫɬɨɢɦɨɫɬɧɵɟ ɱɚɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɬɚɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɫɬɭɩɚɸɬ: ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɩɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ, 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ. 

Ⱥɧɚɥɢɡ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 
ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɦɟɬɨɞ 
ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɦɟɬɨɞ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ. 
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3.1 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ 

Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ ɫɢɫɬɟɦɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɜɨɞɨɨɬɜɟɞɟɧɢɹ (ɋ) ɜ ɪɭɛɥɹɯ ɜ ɝɨɞ ɫɥɚɝɚɸɬɫɹ ɢɡ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɨɞɨɜɵɯ 
ɡɚɬɪɚɬ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [22]: 

ɋ = ɋɚɦ + ɋɤ.ɪ+ ɋɬ.ɪ+ ɋэɥ + ɋɪɟɝ + ɋɮɡɩ + ɋɫɜ + ɋɜ + ɋɬ + ɋɧ.ɜ+ ɋɩɪ,    (92)  

ɝɞɟ     ɋɚɦ– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪ./ɝɨɞ;  
ɋɤ.ɪ– ɡɚɬɪɚɬɵ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ, ɪ./ɝɨɞ;  
ɋɬ.ɪ– ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɪ./ɝɨɞ;  
ɋэɥ – ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪ./ɝɨɞ;  
ɋɪɟɚɝ – ɫɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪ./ɝɨɞ;  
ɋɮɡɩ– ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɪ./ɝɨɞ;  
ɋɫɜ – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ, ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ, ɮɨɧɞ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ;  
ɋɜ – ɫɬɨɢɦɨɫɬɶ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɪ./ɝɨɞ;  
ɋɬ – ɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɸ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ ɢ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɡɞɚɧɢɣ, ɢɥɢ ɡɚɬɪɚɬɵ ɧɚ 
ɬɨɩɥɢɜɨ, ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɚ ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɬɟɥɶɧɨɣ, ɪ./ɝɨɞ;  

ɋɧ.ɜ– ɧɚɥɨɝ ɧɚ ɜɨɞɭ, ɪ./ɝɨɞ;  
ɋɩɪ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ, ɪ./ɝɨɞ.  
ɉɪɢ ɪɚɫɱёɬɟ ɨɬɞɟɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɡɚɤɚɡɱɢɤɚ: ɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɩɨɬɪɟɛɥɹɟɦɵɯ ɪɟɚɝɟɧɬɨɜ, ɦɚɬɟɪɢɚɥɨɜ, ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ; 
ɬɨɩɥɢɜɚ ɢ ɜɨɞɵ; ɫɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɨ ɨɬɞɟɥɶɧɵɦ ɤɚɬɟɝɨɪɢɹɦ 
ɪɚɛɨɬɧɢɤɨɜ; ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ; 
ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɫɬɚɜɳɢɤɨɜ ɪɟɚɝɟɧɬɨɜ ɢ ɬɨɩɥɢɜɚ; ɜɢɞɵ ɬɪɚɧɫɩɨɪɬɚ ɢ 
ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɤɢ ɤɚɠɞɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɞɨ ɨɛɴɟɤɬɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢɫɫɥɟɞɭɟɦɵɯ ɦɟɬɨɞɨɜ 
ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 7. 

 

3.1.1 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɮɨɧɞɨɜ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɋɚɦ, ɜ ɪɭɛɥɹɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ  

ɋɚɦ= ∑ ቀ𝐾𝑖 ∙ 𝐻𝑖ଵ଴଴ቁ ,𝑚𝑖=ଵ              (93)  

ɝɞɟ   Кi– ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ i – ɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɩɪ., ɪɭɛ.;  

Hi – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ i – ɦɭ ɫɨɨɪɭɠɟɧɢɸ, 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɬɪɭɛɨɩɪɨɜɨɞɭ ɢ ɩɪ.;  
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m – ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ (ɫɨɨɪɭɠɟɧɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɩɪɨɱɢɯ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɤɚɩɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ 
ɦɟɬɨɞɚ ɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

 
 
Ɋɢɫɭɧɨɤ 9 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɝɢɫɬɨɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
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Ɍɚɛɥɢɰɚ 3- Ɋɚɫɱɟɬ ɤɚɩɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ  

№ Ɉɛɨɪɭɞɨɜɚɧɢɟ 
Ʉɨɥ-
ɜɨ, 
m 

ɋɬɨɢɦɨɫɬɶ 
ɡɚ ɟɞɢɧɢɰɭ, 

ɬɵɫ.ɪɭɛ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, 
Ki, ɬɵɫ.ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰ.
ɨɬɱɢɫɥɟɧɢɹ

, Hi 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ, Caɦ, ɪɭɛ. 

Ɋɟɚɝɟɧɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

ɗɥɟɤɬɪɨɤɨ- 
ɚɝɭɥɹɰɢɹ 

Ɋɟɚɝɟɧɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

ɗɥɟɤɬɪɨɤɨ- 
ɚɝɭɥɹɰɢɹ 

1 2 3 4 5 6 7 8 9 
1 Ɋɟɡɟɪɜɭɚɪ-ɭɫɪɟɞɧɢɬɟɥɶ 1 1005 1005 1005 2 20100 20100 
2 ɇɟɮɬɟɥɨɜɭɲɤɚ 1 764,4 764,4 764,4 6,7 51214,8 51214,8 
3 ɇɚɩɨɪɧɵɣ ɷɥɟɤɬɪɨɥɢɡɟɪ 2 41 - 82 9,1 - 7462 

4 
ȼɟɪɬɢɤɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ ɫ ɤɚɦɟɪɨɣ 
ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ 

1 645 645 645 2 12900 12900 

5 ɋɤɨɪɵɣ ɮɢɥɶɬɪ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 2 188 376 376 2 7520 7520 
6 ɒɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 1 230 230 230 3 6900 6900 
7 Ȼɚɤ ɡɚɦɚɫɥɟɧɧɵɯ ɨɬɯɨɞɨɜ  1 31,41 31,41 31,41 3,6 1130,76 1130,76 

8 
Ȼɚɤ ɞɥɹ ɫɛɨɪɚ ɩɥɟɧɨɱɧɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

1 19,2 19,2 19,2 3,6 691,2 691,2 

9 ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɟɪɜɭɚɪ 1 31,41 - 31,41 2 - 628,2 
10 Ɋɟɡɟɪɜɭɚɪ ɱɢɫɬɨɣ ɜɨɞɵ (Ɋɑȼ) 1 218,3 218,3 218,3 2,5 5457,5 5457,5 
11 Ɋɟɡɟɪɜɭɚɪ ɝɨɪɹɱɟɣ ɜɨɞɵ 1 19,2 19,2 19,2 2 384 384 

12 
Ɋɟɡɟɪɜɭɚɪ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ 
ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ 

1 31,41 31,41 31,41 2 628,2 628,2 

13 ȼɨɡɞɭɯɨɞɭɜɤɚ 2 97,5 195 195 17 33150 33150 
14 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ 1 33 33 33 2 660 660 
15 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ  ɩɨɞɴɟɦɚ 1 33 33 33 2 660 660 
16 ɇɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɨɫɚɞɤɚ 1 33 33 33 12,5 4125 4125 
17 ɇɚɫɨɫ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ 2 33 66 66 12,5 8250 8250 
18 ɇɚɫɨɫ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 2 33 66 66 12,5 8250 8250 
19 ɇɚɫɨɫ ɩɟɪɟɤɚɱɤɢ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 1 33 33 33 12,5 4125 4125 
20 ɇɚɫɨɫ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɫɚɞɤɚ 1 33 33 33 20 6600 6600 
21 ɇɚɫɨɫ ɩɨɞɚɱɢ ɨɫɚɞɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ 1 33 33 33 12,5 4125 4125 
22 ɐɟɧɬɪɢɮɭɝɚ 1 18 18 18 12,3 2214 2214 
23 ȿɦɤɨɫɬɶ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ 1 31,41 31,41 31,41 5 1570,5 1570,5 
24 ɇɚɫɨɫ ɩɨɞɚɱɢ ɦɚɫɥɚ ɧɚ ɫɠɢɝɚɧɢɟ 1 33 33 33 12,5 4125 4125 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 
1 2 3 4 5 6 7 8 9 

25 
ɇɚɫɨɫ ɩɨɞɚɱɢ ɩɥɟɧɨɱɧɵɯ ɨɬɯɨɞɨɜ ɧɚ 
ɰɟɧɬɪɢɮɭɝɭ 

1 32,7 32,7 32,7 12,5 4087,5 4087,5 

26 ɉɟɫɤɨɜɨɣ ɧɚɫɨɫ 1 27 27 27 33,3 8991 8991 
27 ɋɦɟɫɢɬɟɥɶ 1 55 55 - 2 1100 - 
28 Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɟɦɤɨɫɬɶ ɞɥɹ 

ɢɡɜɟɫɬɢ 
1 27 27 - 25 6750 - 

29 ɒɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ 1 229,4 229,4 - 10 22940 - 
30 Ʉɨɧɬɚɤɬɧɚɹ ɤɚɦɟɪɚ 1 38,95 38,95 - 2 779 - 
31 ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 2 55 110 110 10 11000 11000 
32 Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɨɛɟɡɜɨɠɢɜɚɧɧɨɝɨ ɨɫɚɞɤɚ 1 82,6 82,6 - 2 1652 - 
33 Ɋɟɡɟɪɜɭɚɪ ɞɥɹ ɫɛɨɪɚ ɧɚɞɢɥɨɜɨɣ ɜɨɞɵ 1 45,6 45,6 - 2 912 - 
34 Ⱥɜɚɪɢɣɧɵɟ ɢɥɨɜɵɟ ɩɥɨɳɚɞɤɢ 1 235 235 - 2,5 5750 - 
35 ɋɤɥɚɞ ɪɟɚɝɟɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 1 15 15 - 1,5 225  
 Ɉɛɳɚɹ ɫɭɦɦɚ   4845,58 4230,44  248967,46 216949,76 
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3.1.2 Ɂɚɬɪɚɬɵ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ 

Ɋɚɡɦɟɪ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬɵ ɨɫɧɨɜɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɟɬɟɣ ɢ ɫɨɨɪɭɠɟɧɢɣ.  

Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
ɋɤɪ= ∑ (𝐾𝑖 ∙ 𝐻𝑖.кр),𝑚𝑖=ଵ              (94) 
 

ɝɞɟ     Кi – ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ i – ɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɦɥɧ.ɪ;  
         Hi.ɤɪ– ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɩɨ i – ɦɭ ɫɨɨɪɭɠɟɧɢɸ, %;  
          m – ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ (ɫɨɨɪɭɠɟɧɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ).  

ɇɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

Ɉɛɳɚɹ ɫɭɦɦɚ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɤɚɩɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ ɩɪɢ ɪɟɚɝɟɧɬɧɨɦ 
ɦɟɬɨɞɟ: 

 
ɋɤɪ = 4845580 ɪɭɛ.∙ 2%=96911,6, ɪɭɛɥɟɣ                   (95) 
 
Ɉɛɳɢɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɤɚɩɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ ɩɪɢ 

ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ: 
 
ɋɤɪ = 4230440 ɪɭɛ. ∙ 2% = 84608,8, ɪɭɛɥɟɣ          (96) 

 

3.1.3 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɩɪɨɟɤɬɢɪɭɟɦɵɦ ɫɢɫɬɟɦɚɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɢ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɤɨɝɞɚ ɰɟɧɵ ɧɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɢ ɨɬɩɭɳɟɧɵ ɢ ɧɟ 
ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɝɨɫɭɞɚɪɫɬɜɨɦ, ɬɚɪɢɮɵ ɪɚɡɥɢɱɧɵ ɩɨ ɪɟɝɢɨɧɚɦ, ɪɟɫɩɭɛɥɢɤɚɦ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɬɚɪɢɮɵ ɩɨ 
ɝɪɭɩɩɟ «ɉɪɨɦɵɲɥɟɧɧɵɟ ɢ ɩɪɢɪɚɜɧɟɧɧɵɟ ɤ ɧɢɦ ɩɨɬɪɟɛɢɬɟɥɢ». Ʉ ɷɬɨɣ ɝɪɭɩɩɟ 
ɨɬɧɨɫɹɬɫɹ ɫɨɨɪɭɠɟɧɢɹ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ – ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ, 
ɜɨɞɨɩɪɨɜɨɞɵ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɤɨɥɥɟɤɬɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɫɬɚɧɰɢɢ 
ɩɟɪɟɤɚɱɤɢ, ɪɚɣɨɧɧɵɟ ɢ ɤɜɚɪɬɚɥɶɧɵɟ ɤɨɬɟɥɶɧɵɟ ɢ ɬ.ɩ.  

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (А), ɤȼɬ∙ ɱ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝐴 = 𝑃𝐻 ∙ 𝑇,                (97) 
 

ɝɞɟ    Ɋɧ – ɩɨɬɪɟɛɥɟɧɧɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤȼɬ ɱ;  
          Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ.  

ɉɨɬɪɟɛɥɟɧɧɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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Ɋɧ = Ɋɭ · Кɫ,               (98)  
 

ɝɞɟ     Ɋɭ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤȼɬ;  
          Кɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɫɪɟɞɧɟɦ ɩɪɢɧɢɦɚɟɬɫɹ 
0,85.  

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ, ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɬɚɪɢɮɚ, ɡɚ 
1 ɤȼɬ∙ ɱ ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɋɚɫɱɟɬɵ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ 2ɯ ɦɟɬɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 4,5. 

Ƚɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ, 
ɪɚɜɧɚ:  

 
ɋэɥ = 2,37 ɪɭɛ∙ 74673,16ɤȼɬ∙ɱ/ɝɨɞ = 176975,4, ɪɭɛɥɟɣ                  (99) 
 
Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ, ɪɚɜɧɚ:  
 
ɋэɥ = 2,37 ɪɭɛ∙ 86959,06 ɤȼɬ∙ɱ/ɝɨɞ = 206093, ɪɭɛɥɟɣ                           (100) 
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Ɍɚɛɥɢɰɚ 4- Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ 

№ 
Ɉɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɬɪɟɛɢɬɟɥɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ʉɨɥ-

ɜɨ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɨɛɨ- 
ɪɭɞɨɜɚɧɢɹPɭ, 

ɤȼɬ 

ɉɨɬɪɟɛɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ Ɋɧ, 

ɤȼɬ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ, ɱɚɫɨɜ ɜ 

ɫɭɬɤɢ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ, ɱɚɫɨɜ ɜ ɝɨɞ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ⱥ, ɤȼɬ∙ɱ/ɝɨɞ 

1 ȼɨɡɞɭɯɨɞɭɜɤɚ 1 5,5 4,675 8 2920 13651 
2 ɐɟɧɬɪɢɮɭɝɚ 1 6,7 5,695 12 4380 24944,1 
3 ɋɦɟɫɢɬɟɥɶ  1 1,5 1,275 12 4380 5584,5 
4 ɇɚɫɨɫ ɜɨɞɵ 5 0,37 1,573 12 4380 6889,74 
5 ɇɚɫɨɫ ɨɬɯɨɞɨɜ  2 0,37 0,629 12 4380 2755,02 
6 ɇɚɫɨɫ ɞɨɡɚɬɨɪ 6 0,5 2,55 12 4380 11169 
7 ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 2 1,3 2,21 8 2920 9679,8 
 ɂɬɨɝɨ:      74673,16 

 
 

Ɍɚɛɥɢɰɚ 5- Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ 

№ 
Ɉɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɬɪɟɛɢɬɟɥɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ʉɨɥ-

ɜɨ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɨɛɨ- 
ɪɭɞɨɜɚɧɢɹPɭ, 

ɤȼɬ 

ɉɨɬɪɟɛɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ Ɋɧ, 

ɤȼɬ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ, ɱɚɫɨɜ ɜ 

ɫɭɬɤɢ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ, ɱɚɫɨɜ ɜ ɝɨɞ 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ⱥ, ɤȼɬ∙ɱ/ɝɨɞ 

1 ɗɥɟɤɬɪɨɥɢɡɟɪ 2 1,5 2,55 12 4380 11169 
2 ȼɨɡɞɭɯɨɞɭɜɤɚ 2 5,5 9,35 8 2920 27302 
3 ɐɟɧɬɪɢɮɭɝɚ  1 6,7 5,695 12 4380 24944,1 
4 ɇɚɫɨɫ ɜɨɞɵ 5 0,37 1,573 12 4380 6889,74 
5 ɇɚɫɨɫ ɨɬɯɨɞɨɜ  2 0,37 0,629 12 4380 2755,02 
6 ɇɚɫɨɫ ɞɨɡɚɬɨɪ 4 0,5 1,7 12 4380 7446 
7 ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 2 1,3 2,21 8 2920 6453,2 
 ɂɬɨɝɨ:      86959,06 
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3.1.4 ɋɬɨɢɦɨɫɬɶ ɪɟɚɝɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɉɨ ɷɬɨɣ ɲɤɚɥɟ ɭɱɢɬɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. Ʉ ɨɫɧɨɜɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɨɬɧɨɫɹɬɫɹ: ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ, ɪɚɫɬɜɨɪɢɬɟɥɢ, ɡɚɝɪɭɡɤɢ 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɮɢɥɶɬɪɨɜ, ɤɚɬɨɞɵ ɢ ɚɧɨɞɵ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, 
ɩɨɬɪɟɛɥɹɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ. Ɋɚɫɱɟɬ ɝɨɞɨɜɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 
ɦɚɬɟɪɢɚɥɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɪɟɚɝɟɧɬɚɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ȼɄɊ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɦɚɬɟɪɢɚɥɚ. 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɚɝɟɧɬɵ (ɋɪɟɚɝ), ɜ ɬɵɫɹɱɚɯ ɪɭɛɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
ɋɪɟɚɝ= ∑ Ц𝑖 ∙ 𝑉𝑖𝑚𝑖=ଵ ,           (101) 
 

ɝɞɟ     ɐi - ɫɬɨɢɦɨɫɬɶ 1ɬ. i-ɝɨ ɬɨɜɚɪɧɨɝɨ ɩɪɨɞɭɤɬɚ (ɪɟɚɝɟɧɬɚ), ɬɵɫ. ɪ.;  
Vi - ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ i-ɝɨ ɜɢɞɚ ɦɚɬɟɪɢɚɥɚ, ɬ;  
m - ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɪɟɚɝɟɧɬɨɜ.  
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜ ɪɟɚɝɟɧɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝑉 = 𝑄∙஽𝑝∙𝑇ଵ଴6 ,                       (102) 

ɝɞɟ    Dp–ɪɚɫɱɟɬɧɚɹ ɞɨɡɚ ɪɟɚɝɟɧɬɚ, ɝ/ɦ3; 
Qчɚɫ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɱ;  
Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɝɟɧɬɚ 
(ɦɚɬɟɪɢɚɥɚ), Ɍ = 6240 ɱ.  
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɢɡɜɟɫɬɢ ɪɚɜɟɧ:  
 

Vɋɚ(Ɉɇ)2 = 9,଺∙ହ଴∙଺ଶସ଴ଵ଴6 =2,99, ɬɨɧɧ ɜ ɝɨɞ                                                     (103) 

 
 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ ɚɥɸɦɢɧɢɹ ɪɚɜɟɧ:  
 

VAl = 
ଵ,ଶ∙ଷ଴∙଺ଶସ଴ଵ଴6 =0,224, ɬɨɧɧ ɜ ɝɨɞ                                                         (104) 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 
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Ɍɚɛɥɢɰɚ 6 – Ɋɚɫɯɨɞ ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɚɝɟɧɬɚ 
(ɦɚɬɟɪɢɚɥɚ) 

Ɋɚɫɱɟɬɧɚɹ 
ɞɨɡɚ ɪɟɚɝɟɧɬɚ 
(ɦɚɬɟɪɢɚɥɚ), 

ɝ/ɦ3 

ɋɬɨɢɦɨɫɬɶ 1 ɬ 
ɪɟɚɝɟɧɬɚ 

(ɦɚɬɟɪɢɚɥɚ), 
ɪɭɛ. 

Ƚɨɞɨɜɨɣ 
ɪɚɫɯɨɞ 

ɪɟɚɝɟɧɬɚ 
(ɦɚɬɟɪɢɚɥɚ), 

ɬ 
 

Ƚɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 
ɡɚɬɪɚɬ ɧɚ ɪɟɚɝɟɧɬɵ 
(ɦɚɬɟɪɢɚɥɵ) ɋɪɟɚɝ, 

ɪɭɛ. 

Ⱦɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ: 
 

ɢɡɜɟɫɬɶCa(OH)2 50 10000 2,99 29900 
Ⱦɥɹ ɷɥɟɬɪɨɤɨɚɝɭɥɹɰɢɢ: 
 

Al ( ɦɟɬɚɥɥ) 30 50000 0,224 11232 
 
 
3.1.5 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɲɬɚɬɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ  ̶ 2 ɱɟɥ., ɪɚɡɦɟɪɚ ɦɢɧɢɦɚɥɶɧɨɣ ɨɩɥɚɬɵ 
ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɧɚɥɨɝɨɜɵɯ 
ɨɬɱɢɫɥɟɧɢɣ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 13%. Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɡɦɟɪ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɞɥɹ ɝɪɚɠɞɚɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 1.01.2019 ɝ 
ɫɨɫɬɚɜɥɹɟɬ 11280 ɪɭɛ. 

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ (ɋɮɡɩ): 
 
ɋɮɡɩ=12∙ Ɂɫɪ∙Кɫ∙ 𝐾𝑝 ∙n                                                                               (105) 
 

ɝɞɟ     Ɂɫɪ  ̶  ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɡɚɪɩɥɚɬɚ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ; 
 Кɫ  ̶  ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ, Кɫ= 1,13; 
 Кɪ  ̶  ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɪɟɝɢɨɧɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, Кɪ = 1,6;  
 n  ̶  ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ.  
 
Cɮɡɩ=12 ∙ 11280 ∙ 1,13 ∙ 1,6 ∙ 2 = 489461,76, ɪɭɛɥɟɣ                              (106) 
 
 
3.1.6 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 

ɉɨ ɫɬɚɬɶɟ «ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ» ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɬɪɚɬ: 
ɚ) ɢɡɧɨɫ ɢ ɪɟɦɨɧɬ ɦɚɥɨɰɟɧɧɵɯ ɢ ɛɵɫɬɪɨɢɡɧɚɲɢɜɚɸɳɢɯɫɹ 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɧɜɟɧɬɚɪɹ; 
ɛ) ɪɚɫɯɨɞɵ ɧɚ ɫɩɟɰɨɛɭɜɶ, ɫɩɟɰɨɞɟɠɞɭ, ɫɩɟɰɩɢɬɚɧɢɟ ɢ ɞɪ.; 
ɜ) ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ; ɪɚɫɯɨɞɵ ɧɚ 

ɤɨɦɚɧɞɢɪɨɜɤɢ; 
ɝ) ɭɫɥɭɝɢ ɫɬɨɪɨɧɧɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɰɟɯɨɜ ɩɪɟɞɩɪɢɹɬɢɣ (ɜɵɩɨɥɧɟɧɢɟ 

ɨɬɞɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ ɩɨɞɞɟɪɠɚɧɢɸ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɢ ɞɪɭɝɢɟ ɭɫɥɭɝɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜ 
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ɬɨɦ ɱɢɫɥɟ ɜɵɜɨɡ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɦɭɫɨɪɚ, ɚɪɟɧɞɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 
ɦɟɯɚɧɢɡɦɨɜ ɢ ɩɪ.); 

ɞ) ɞɪɭɝɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɫɯɨɞɵ. 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ (ɋɩɪ) ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 20 % ɨɬ ɫɭɦɦɵ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ (ɋɚɦ) ɢ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ (ɋɮɡɩ).  

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɋɩɪ = 0,2 · (ɋɚɦ + ɋɮɡɩ),           (107) 
 
Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɪɚɜɧɵ: 
 
ɋɩɪ = 0,2 · (248967,46 + 489461,76) = 147685,844, ɪɭɛɥɟɣ     (108) 
 
Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɪɚɜɧɵ: 
 
ɋɩɪ = 0,2 · (216949,76 + 489461,76) = 141282,304, ɪɭɛɥɟɣ     (109) 
 

 
Ɍɚɛɥɢɰɚ 7 - ɋɦɟɬɚ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɉɨɤɚɡɚɬɟɥɢ 

ȿɞɢ-
ɧɢɰɚ 
ɢɡɦɟ-
ɪɟɧɢɹ 

Ɇɟɬɨɞ ɨɛɪɚɛɨɬɤɢ 

Ɋɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɋɚɦ ɪɭɛ. 248967,46 216949,76 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ,ɋɤɪ ɪɭɛ. 96911,6 84608,8 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɋɷɥ ɪɭɛ. 176975,4 206093 
Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ 
ɪɟɚɝɟɧɬɵ,ɋɪɟɚɝ 

ɪɭɛ. 29900 11232 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ,Cɮɡɩ ɪɭɛ. 489461,76 489461,76 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ,ɋɩɪ ɪɭɛ. 147685,844 141282,304 
ɂɬɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɪɭɛ. 1189902,064 1149627,624 
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Ɋɢɫɭɧɨɤ 10-Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɟ ɨɫɚɞɤɚ 

 

Ɋɢɫɭɧɨɤ 11 - Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɚ 

А̥о̬т̛̚а̶̛о̦̦̼е 
отч̛̭ле̛̦́, Са̥ 

21% 

Кап̛тал̦̼̜̽ 
̬е̥о̦т, Ск̬ 

8% 

Зат̬ат̼ ̦а 
̾лект̬о̦̾е̬г̛̀, 

С̾л 

15% 

Зат̬ат̼ ̦а 
̥ате̛̬ал̼ ̛ 

̬еаге̦т̼, С̬еаг 

3% 

Зат̬ат̼ ̦а оплату 
т̬уда, C̴̚п 

41% 

П̬оч̛е 
̬а̵̭од̼, Сп̬ 

12% 

А̥о̬т̶̛̛̌̚о̦̦̼е отч̛̭ле̛̦́, ˁ̥̌ К̌п̛т̌л̦̼̜̽ ̬е̥о̦т, ˁк̬ 

З̌т̬̌т̼ ̦̌ ̾лект̬о̦̾е̛̬̐̀, ˁ̾л З̌т̬̌т̼ ̦̌ ̥̌те̛̬̌л̼ ̛ ̬е̌̐е̦т̼, ˁ̬е̌̐ 

З̌т̬̌т̼ ̦̌ опл̌ту т̬уд̌, C̴̚п ʿ̬оч̛е ̵̬̭̌од̼, ˁп̬ 

А̥о̬т̛̚а̶̛о̦̦̼е 
отч̛̭ле̛̦́, Са̥ 

19% 

Кап̛тал̦̼̜̽ 
̬е̥о̦т, Ск̬ 

7% 

Зат̬ат̼ ̦а 
̾лект̬о̦̾е̬г̛̀, 

С̾л 

18% 

Зат̬ат̼ ̦а 
̥ате̛̬ал̼ ̛ 

̬еаге̦т̼, С̬еаг 

1% 

Зат̬ат̼ ̦а оплату 
т̬уда, C̴̚п 

43% 

П̬оч̛е ̬а̵̭од̼, 
Сп̬ 

12% 

А̥о̬т̶̛̛̌̚о̦̦̼е отч̛̭ле̛̦́, ˁ̥̌ К̌п̛т̌л̦̼̜̽ ̬е̥о̦т, ˁк̬ 

З̌т̬̌т̼ ̦̌ ̾лект̬о̦̾е̛̬̐̀, ˁ̾л З̌т̬̌т̼ ̦̌ ̥̌те̛̬̌л̼ ̛ ̬е̌̐е̦т̼, ˁ̬е̌̐ 

З̌т̬̌т̼ ̦̌ опл̌ту т̬уд̌, C̴̚п ʿ̬оч̛е ̵̬̭̌од̼, ˁп̬ 
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3.2 ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 

ɉɪɢ ɨɰɟɧɤɟ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɜɧɟɞɪɟɧɢɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɢ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɣ ɜɚɪɢɚɧɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɜɵɛɪɚɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ. 

Ʉɪɢɬɟɪɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɩɨ 
ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɉɡi) ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

  
ɉɡi= Ɂi +Eɧ∙Ki,             (110) 
  

ɝɞɟ     Ɂi– ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɜɚɪɢɚɧɬɭ, ɪɭɛ.; 
Eɧ– ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ȿɧ = 
0,15; 
Ki– ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɜɚɪɢɚɧɬɭ, ɪɭɛ. 
ȼɚɪɢɚɧɬ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɟɥɢɱɢɧɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɢɧɢɦɚɥɶɧɚ, 

ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɦ ɫ ɷɤɨɧɨɦɢɱɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɪɚɜɧɵ: 
 
ɉɡi= 1189902,064+ 0,15 ∙ 4845580 = 1916739,064, ɪɭɛɥɟɣ     (111) 
 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɪɚɜɧɵ: 
 
ɉɡi= 1149627,624 + 0,15 ∙ 4230440 = 1784193,624, ɪɭɛɥɟɣ     (112)  
 

 

3.3 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ1 ɦ3 ɨɫɚɞɤɚ 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɟɤɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ (S), ɪɭɛɥɟɣ ɡɚ ɦ3 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

 
S = ɋ / Q,              (113)  
 

ɝɞɟ    ɋ – ɫɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɪ./ɝɨɞ;  
Q – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɨɛɪɚɛɨɬɤɢ ɡɚɦɚɫɥɟɧɧɵɯ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ, ɦ3 
/ɝɨɞ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 1ɦ3 ɨɫɚɞɤɚ ɪɟɚɝɟɧɬɧɵɦ ɦɟɬɨɞɚɦ ɪɚɜɧɚ: 
 
S = 1189902,064 /3504 = 339,58, ɪɭɛ/ɦ3        (114) 
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 1ɦ3 ɨɫɚɞɤɚ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɪɚɜɧɚ: 
 

    S =1149627,624 /3504 = 328,09, ɪɭɛ/ɦ3            (115) 
 
 

3.4 Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 

ȿɫɥɢ ɫɪɚɜɧɢɜɚɟɦɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɬɨɥɶɤɨ 
ɪɚɡɦɟɪɚɦɢ ɩɨɬɪɟɛɧɵɯ ɤɚɩɢɬɟɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 
ɪɚɫɯɨɞɚɦɢ (ɬɟɤɭɳɢɦɢ ɡɚɬɪɚɬɚɦɢ), ɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɛɭɞɟɬ 
ɨɬɜɟɱɚɬɶ ɦɢɧɢɦɭɦɭ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɫɭɦɦɵ ɩɪɢɜɟɞɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 
ɹɜɥɹɸɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.  

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɉɡ’) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

ɉɡ’ = ∑ 𝐾𝑡+ଷ𝑡ሺଵ+ாሻ𝑡𝑇𝑡=଴  ,            (116) 

ɝɞɟ    Kt – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɟ, ɪɭɛ; 
Ɂt– ɝɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ; 
E – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

E = 0.16; 
T – ɩɟɪɢɨɞ ɪɚɫɱɟɬɚ, Ɍ = 3 ɝɨɞɚ. 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɪɟɚɝɟɧɬɧɨɝɨ ɦɟɬɨɞɚ 

ɪɚɜɧɵ: 
 

ɉɡ’ = 21 )16,01(

)
3

4845580
4845580(16,0

3

4845580

)16,01(

484558016,0
3

4845580









  +

3)16,01(

)
3

4845580
24845580(16,0

3

4845580




= 4845579,986, ɪɭɛɥɟɣ                             (117) 

 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ 

ɪɚɜɧɵ: 
 

ɉɡ’ = 21 )16,01(

)
3

4230440
4230440(16,0

3

4230440

)16,01(

423044016,0
3

4230440









  +

3)16,01(

)
3

4230440
24230440(16,0

3

4230440




= 4230439,985, ɪɭɛɥɟɣ      (118) 
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Ɍɚɛɥɢɰɚ 8 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɪɚɜɧɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ 
ɨɛɪɚɛɨɬɤɢ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ɇɟɬɨɞ ɨɛɪɚɛɨɬɤɢ 
Ɋɟɚɝɟɧɬɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ 

1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 

ɪɭɛ. 

4845580 4230440 
2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ: 1189902,064 1149627,624 

 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 248967,46 216949,76 
 ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ 96911,6 84608,8 
 ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 176975,4 206093 
 ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɪɟɚɝɟɧɬɵ 29900 11232 
 ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 489461,76 489461,76 
 ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 147685,844 141282,307 

3 ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 1916739,064 1784193,624 

4 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 1 ɦ3 
ɨɫɚɞɤɚ 

339,58 328,09 

5 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ 
ɡɚɬɪɚɬɵ 

4845579,986 4230439,985 

 

 
 

Ɋɢɫɭɧɨɤ 12 – Ƚɢɫɬɨɝɪɚɦɦɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ 
 

ȼ ɬɚɛɥɢɰɟ 8 ɢ ɧɚ ɪɢɫɭɧɤɟ 12 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɫɪɚɜɧɢɜɚɟɦɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ 
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К̌п̛т̌л̦̼̽е ̏ло̙е̛̦́, 
̬у̍. 

Эк̭плу̌т̶̛̌о̦̦̼е 
̌̚т̬̌т̼, ̬у̍. 

ʿ̛̬̏еде̦̦̼е ̌̚т̬̌т̼, 
̬у̍. 

Мод̴̶̛̛̛̬о̦̦̼̏̌е 
п̛̬̏еде̦̦̼е ̌̚т̬̌т̼, 

̬у̍. 

ˀе̌̐е̦т̦̌́ о̬̍̌̍отк̌ Элект̬око̌̐ул̶̛́́ 
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ɜɨɞ, ɢɡ ɤɨɬɨɪɵɯ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

ȼɵɜɨɞ: ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɨɜ 
ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ, ɜ ɯɨɞɟ 
ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɟɧ ɦɟɬɨɞ ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɰɟɥɨɦ 
ɨɛɪɚɡɭɟɬɫɹ ɟɠɟɝɨɞɧɨ ɛɨɥɟɟ 2 ɦɥɧ. ɬɨɧɧ ɨɫɚɞɤɨɜ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɫɭɯɨɟ 
ɜɟɳɟɫɬɜɨ [23]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɩɪɨɛɥɟɦɚ 
ɨɛɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɥɨɠɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɚɯ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɫɚɞɤɨɜ ɫɬɨɱɧɵɯ ɜɨɞ ɞɨ ɢɯ 
ɭɬɢɥɢɡɚɰɢɢ ɢɦɟɸɬ ɩɪɨɰɟɫɫɵ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ. Ȼɨɥɶɲɢɟ 
ɨɛɴɟɦɵ ɨɛɪɚɡɭɸɳɢɯɫɹ ɢ ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ ɨɫɚɞɤɨɜ ɫɨɡɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨ 
ɫɟɪɶɟɡɧɭɸ ɩɪɨɛɥɟɦɭ ɞɥɹ ɢɯ ɭɬɢɥɢɡɚɰɢɢ [24]. Ɉɫɬɪɨɬɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɫɢɬɭɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɧɚɤɨɩɥɟɧɧɵɯ 
ɨɫɚɞɤɨɜ (ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɨɫɬɨɹɧɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɩɨɞɡɟɦɧɵɯ ɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ, ɚ ɬɚɤɠɟ ɩɨɱɜ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɫɨɡɞɚɟɬ ɩɨɥɧɭɸ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɢ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶ 
ɪɚɡɜɢɬɢɹ ɫɨɛɵɬɢɣ, ɫɩɨɫɨɛɧɵɯ ɩɟɪɟɪɚɫɬɢ ɜ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɤɚɬɚɫɬɪɨɮɭ 
ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɵɯ (ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɞɪ.) ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɪɚɛɨɬɤɢ 
ɨɫɚɞɤɨɜ ɩɨɤɚɡɚɥɢ ɞɨɫɬɢɠɟɧɢɟ ɜɨɞɨɨɬɞɚɱɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɴɟɦɵ ɨɫɚɞɤɨɜ 
ɭɦɟɧɶɲɚɸɬɫɹ ɜ 3 ɪɚɡɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɢ 
ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɦɟɧɶɲɟɧɢɟ 
ɨɛɴɟɦɨɜ ɨɫɚɞɤɚ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɇɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ 
ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɨɜ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɟɧ ɦɟɬɨɞ 
ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ ɨɫɚɞɤɨɜ 
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