
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

«ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 
 

     ɍɌȼȿɊɀȾȺɘ 
     Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
     _________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 
            ɩɨɞɩɢɫɶ                  
     « _____»      ________2019 ɝ. 

 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 
 
 

«Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ»  
 
 
 

 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ          _________            ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ 
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                      
 

ȼɵɩɭɫɤɧɢɤ              _________     Ⱦ.ɂ. Ƚɟɥɟɦɟɟɜɚ 
                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ         __________  ȿ.ɇ. Ɂɚɣɰɟɜɚ 
                                                                                               ɩɨɞɩɢɫɶ, ɞɚɬɚ                                         
 
 
 
 
 

 
 
 

 
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 ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 

 

ɋɬɭɞɟɧɬɭ: Ƚɟɥɟɦɟɟɜɨɣ Ⱦɚɪɶɟ ɂɝɨɪɟɜɧɟ 

Ƚɪɭɩɩɚ Ɏɗ 15-10Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 

ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: № 18983/ɫ ɨɬ 17 ɞɟɤɚɛɪɹ 2018 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɧɚɭɱɧɵɟ ɫɬɚɬɶɢ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ, ɧɨɪɦɚɬɢɜɧɚɹ, ɫɩɪɚɜɨɱɧɚɹ ɢ ɞɪɭɝɚɹ ɥɢɬɟɪɚɬɭɪɚ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ȼɜɟɞɟɧɢɟ. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɥɚɫɬɢɤɨɜɵɯ 

ɨɬɯɨɞɚɯ. ɍɬɢɥɢɡɚɰɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼɵɛɨɪ ɦɟɬɨɞɚ ɩɟɪɟɪɚɛɨɬɤɢ.

 Ɇɟɬɨɞ ɝɪɚɧɭɥɹɰɢɢ ɩɥɚɫɬɦɚɫɫ. Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ɂɚɤɥɸɱɟɧɢɟ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

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

Ʌɢɫɬ 1. Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɌɄɈ ɜ Ɋɨɫɫɢɢ, ɫɬɪɭɤɬɭɪɚ ɩɥɚɫɬɢɤɨɜɵɯ 
ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɩɨɥɢɦɟɪɨɜ, ɦɚɪɤɢɪɨɜɤɚ ɬɢɩɨɜ ɩɥɚɫɬɢɤɚ. 



3 
 

Ʌɢɫɬ 2. Ɉɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ. 
Ʌɢɫɬ 3. ɉɪɨɞɭɤɰɢɹ, ɩɪɨɢɡɜɨɞɢɦɚɹ ɢɡ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɩɥɚɫɬɢɤɚ. 
Ʌɢɫɬ 4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɢɡ 

ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. 
Ʌɢɫɬ 5. ɋɢɬɭɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɦɟɫɬɧɨɫɬɢ ɫ ɢɡɨɥɢɧɢɹɦɢ ɪɚɜɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 
 
 
 
 
 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ    _________   ɂ.ȼ. Ⱥɧɞɪɭɧɹɤ  

  ɩɨɞɩɢɫɶ  
 

 
 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _________   Ⱦ.ɂ. Ƚɟɥɟɦɟɟɜɚ 

  ɩɨɞɩɢɫɶ 

 
 
 

«___» ____________2019 ɝ. 
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ɄАɅȿɇȾАɊɇɕɃ ȽɊАɎɂɄ  
ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 

ɞɨɤɭɦɟɧɬɚɰɢɢ 
11.05.2019 – 23.06.2019 

ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɨɫɜɨɟɧɢɟ 

ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ  
24.06.2019 – 28.06.2019 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 
29.06.2019 – 01.07.2019 

Ɋɚɛɨɬɚ ɧɚɞ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɨɣ, 

ɨɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 
02.07.2019 – 04.08.2019 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 05.07.2019 – 07.07.2019 

Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 08.07.2019 – 17.08.2019 

 
«____» _________  2019 ɝ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ                                        _________                   ɂ. ȼ. Ⱥɧɞɪɭɧɹɤ  
       ɩɨɞɩɢɫɶ 

 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           _________                    Ⱦ.ɂ. Ƚɟɥɟɦɟɟɜɚ 

                      ɩɨɞɩɢɫɶ                    
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ɊȿɎȿɊАɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 

ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ» ɫɨɞɟɪɠɢɬ 112 ɫɬɪɚɧɢɰ, 

ɜɤɥɸɱɚɟɬ 40 ɬɚɛɥɢɰ, 32 ɪɢɫɭɧɤɚ, 25 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 5 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɉɅȺɋɌɂɄ, ɉɈɅɂɆȿɊɕ, ɈɌɏɈȾɕ ɉɅȺɋɌɂɄȺ, 

ɉɈɅɂɗɌɂɅȿɇɌȿɊȿɎɌȺɅȺɌ, ȽɊȺɇɍɅəɇɌ, ȼɌɈɊɂɑɇɈȿ 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ, ɍɌɂɅɂɁȺɐɂə, ɉȿɊȿɊȺȻɈɌɄȺ.   

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɩɥɚɫɬɢɤɨɜɵɟ ɨɬɯɨɞɵ, ɦɟɬɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ 

ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ.  

ɐɟɥɢ ɪɚɛɨɬɵ: 

- ɢɡɭɱɟɧɢɟ ɨɛɳɢɯ ɫɜɟɞɟɧɢɣ ɨ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɚɯ; 

- ɢɡɭɱɟɧɢɟ ɦɟɬɨɞɨɜ ɭɬɢɥɢɡɚɰɢɢ; 

- ɜɵɛɨɪ ɞɨɫɬɭɩɧɨɣ ɢ ɜɵɝɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ 

ɩɥɚɫɬɢɤɚ; 

- ɩɨɞɪɨɛɧɨɟ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɜɵɛɪɚɧɧɵɦ ɦɟɬɨɞɨɦ ɩɟɪɟɪɚɛɨɬɤɢ ɢ 

ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ.  

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɢɞɵ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ, ɦɟɬɨɞɵ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ 

ɩɟɪɟɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɜ Ɋɨɫɫɢɢ ɷɬɨɣ ɨɬɪɚɫɥɢ. 

Ʉɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɫɬɚɥɚ ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ 

ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

  



6 
 

АɇɇɈɌАɐɂə 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ: «Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ 

ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ» ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 112 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸɱɚɟɬ 

40 ɬɚɛɥɢɰ, 32 ɪɢɫɭɧɤɚ, 5 ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 25 ɥɢɬɟɪɚɬɭɪɧɵɯ 

ɢɫɬɨɱɧɢɤɚ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ 

ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ 

ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɰɟɥɶ ɪɚɛɨɬɵ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɨ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɚɯ ɢ ɢɯ ɜɢɞɚɯ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɧɨɜɟɣɲɢɟ ɦɟɬɨɞɵ 

ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨɛ ɭɪɨɜɧɟ ɪɚɡɜɢɬɢɹ 

ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ ɜ Ɋɨɫɫɢɢ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɜɵɛɨɪ ɦɟɬɨɞɚ 

ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜɨɝɨ ɫɵɪɶɹ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɜɵɛɪɚɧɧɨɦ ɦɟɬɨɞɟ 

ɝɪɚɧɭɥɹɰɢɢ ɩɥɚɫɬɦɚɫɫ, ɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɚɯ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ 

ɩɨɥɭɱɟɧɢɹ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 

ɝɪɚɧɭɥɹɧɬɚ ɢɡ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɜɢɞɵ 

ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ, ɦɟɬɨɞɵ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ 

ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɜ Ɋɨɫɫɢɢ ɷɬɨɣ ɨɬɪɚɫɥɢ; ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɪɚɡɨɛɪɚɧɚ ɫɯɟɦɚ 

ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɥɚɫɬɢɤɢ ɹɜɥɹɸɬɫɹ ɭɧɢɤɚɥɶɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɩɪɢɲɟɞɲɢɦɢ ɧɚ ɫɦɟɧɭ 

ɛɭɦɚɝɟ (ɤɚɪɬɨɧɭ), ɦɟɬɚɥɥɚɦ ɢ ɫɬɟɤɥɭ, ɩɪɨɱɧɨ ɭɤɪɟɩɢɜɲɢɦɢɫɹ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ 

ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. ɇɵɧɟ ɭɠɟ ɢ ɧɟɥɶɡɹ ɩɪɟɞɫɬɚɜɢɬɶ ɠɢɡɧɶ ɛɟɡ ɩɥɚɫɬɢɤɚ. ɂɡ 

ɩɥɚɫɬɢɤɚ ɜ ɧɚɲɢ ɞɧɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɢɲɢɪɨɱɚɣɲɢɣ ɫɩɟɤɬɪ ɪɚɡɧɨɝɨ ɪɨɞɚ 

ɬɨɜɚɪɨɜ: ɨɬ ɞɟɬɫɤɢɯ ɢɝɪɭɲɟɤ ɢ ɭɩɚɤɨɜɨɤ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɞɨ ɦɟɞɢɰɢɧɫɤɢɯ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɢ ɞɟɬɚɥɟɣ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɦɚɲɢɧ ɢ ɭɫɬɚɧɨɜɨɤ.  

ɍɧɢɤɚɥɶɧɨɫɬɶ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɟɪɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɯ ɫɜɨɣɫɬɜɚɯ, 

ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɩɪɨɫ ɧɚ ɬɚɤɢɟ ɬɨɜɚɪɵ ɧɟɩɪɟɪɵɜɧɨ ɪɚɫɬɟɬ. Ʉ ɱɢɫɥɭ ɢɯ 

ɰɟɧɧɵɯ ɫɜɨɣɫɬɜ ɨɬɧɨɫɹɬɫɹ ɧɢɡɤɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ ɬɟɩɥɨɜɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ, 

ɩɥɚɫɬɢɱɧɨɫɬɶ, ɥɟɝɤɨɫɬɶ, ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɚɝɪɟɫɫɢɜɧɵɦ ɫɪɟɞɚɦ, 

ɢɫɤɥɸɱɢɬɟɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɜɟɫɶɦɚ ɧɢɡɤɚɹ ɫɬɟɩɟɧɶ ɞɟɝɪɚɞɚɰɢɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɚɹ ɫɬɨɢɦɨɫɬɶ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɩɥɚɫɬɦɚɫɫɵ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɰɭ XIX ɜɟɤɚ. Ɉɞɧɚɤɨ ɲɢɪɨɤɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɧɚɱɚɥɨɫɶ ɫ 1950 ɝɨɞɚ, ɩɨɫɥɟ ȼɬɨɪɨɣ ɦɢɪɨɜɨɣ ɜɨɣɧɵ, 

ɤɨɝɞɚ ɫɭɳɟɫɬɜɟɧɧɨ ɨɳɭɳɚɥɚɫɶ ɧɟɯɜɚɬɤɚ ɩɪɢɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢ ɚɤɬɢɜɧɨ ɜɟɥɫɹ 

ɩɨɢɫɤ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɚɥɶɬɟɪɧɚɬɢɜ; ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɫɬɪɟɦɢɬɟɥɶɧɨɦɭ ɪɨɫɬɭ ɨɛɴɟɦɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɚɫɬɢɤɨɜɵɯ ɢɡɞɟɥɢɣ, ɩɪɨɞɨɥɠɚɸɳɟɦɭɫɹ ɢ ɩɨ ɫɟɣ ɞɟɧɶ ɢ 

ɡɧɚɱɢɬɟɥɶɧɨ ɨɩɟɪɟɠɚɸɳɟɦɭ ɜɨɡɦɨɠɧɨɫɬɢ ɭɬɢɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɜɢɞɚ ɦɚɬɟɪɢɚɥɚ.  

Ɂɚ ɩɨɫɥɟɞɧɢɟ 9 ɥɟɬ ɜ Ɋɨɫɫɢɢ ɧɚɛɥɸɞɚɥɢɫɶ ɫɬɪɟɦɢɬɟɥɶɧɵɟ ɬɟɦɩɵ ɪɨɫɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɚɡɨɜɵɯ ɩɨɥɢɦɟɪɨɜ (ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ, ɩɨɥɢɩɪɨɩɢɥɟɧɚ, 

ɩɨɥɢɫɬɢɪɨɥɚ, ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ, ɩɨɥɢɷɬɢɥɟɧɚ). ɂɯ ɜɵɩɭɫɤ ɭɜɟɥɢɱɢɥɫɹ ɧɚ 

56%, ɚ ɫɩɪɨɫ ɧɚ 18,5%. ɋɭɦɦɚɪɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɥɢɦɟɪɨɜ 

ɫɨɫɬɚɜɥɹɸɬ 5,6  ɦɥɧ ɬ.  

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɬɚɤɨɣ ɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɫɧɨ ɫɨɩɪɹɠɟɧ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɨɝɪɨɦɧɵɯ ɨɛɴɟɦɨɜ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ. ȼɵɲɟɞɲɢɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɥɚɫɬɢɤɢ 

ɜ ɨɫɧɨɜɧɨɦ ɩɨɞɜɟɪɝɚɸɬɫɹ ɡɚɯɨɪɨɧɟɧɢɸ, ɨɞɧɚɤɨ, ɜ ɫɢɥɭ ɫɜɨɢɯ ɨɫɨɛɟɧɧɵɯ 

ɫɜɨɣɫɬɜ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɡɥɚɝɚɸɬɫɹ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɫɨɪɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. ȼɜɢɞɭ ɱɟɝɨ ɨɫɬɪɨ ɜɫɬɚɸɬ ɜɨɩɪɨɫɵ ɭɬɢɥɢɡɚɰɢɢ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. 
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Ɉɬɧɨɲɟɧɢɟ ɤ ɭɬɢɥɢɡɢɪɨɜɚɧɧɵɦ ɩɨɥɢɦɟɪɚɦ ɤɚɤ ɤ ɜɬɨɪɢɱɧɨɦɭ ɫɵɪɶɸ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɧɟ ɬɨɥɶɤɨ ɷɤɨɥɨɝɢɱɟɫɤɢɟ, ɧɨ ɢ 

ɫɨɰɢɚɥɶɧɵɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ.  

ɋɭɳɟɫɬɜɭɸɬ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɜɫɟɯ ɩɨɥɢɦɟɪɨɜ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ, 

ɨɞɧɚɤɨ, ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ ɜ Ɋɨɫɫɢɢ ɫɨɡɞɚɧɵ ɟɳё ɧɟ ɜɫɟ ɭɫɥɨɜɢɹ. Ʉɭɥɶɬɭɪɚ ɫɨɪɬɢɪɨɜɤɢ ɢ 

ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɦɭɫɨɪɚ ɬɨɥɶɤɨ ɡɚɪɨɠɞɚɟɬɫɹ, ɩɨɤɚ ɧɟɬ ɦɚɫɫɨɜɨɝɨ 

ɨɫɨɡɧɚɧɢɹ ɜɚɠɧɨɫɬɢ ɬɚɤɢɯ ɞɟɣɫɬɜɢɣ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɭɠɟ ɫɟɣɱɚɫ ɩɪɢɧɢɦɚɸɬɫɹ 

ɜɟɫɶɦɚ ɠɟɫɬɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɪɨɫɫɢɣɫɤɨɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɟ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ 

ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɨɛɹɡɚɧɵ ɧɟɫɬɢ ɪɚɫɲɢɪɟɧɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɢɡɜɨɞɢɦɵɟ 

ɩɪɨɞɭɤɬɵ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɩɨɢɫɤɭ ɞɨɫɬɭɩɧɵɯ, ɷɮɮɟɤɬɢɜɧɵɯ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɝɨɞɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɢ. ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ 

ɫɩɨɫɨɛɨɜ ɭɬɢɥɢɡɚɰɢɢ; ɜɵɛɨɪ ɦɟɬɨɞɚ ɩɟɪɟɪɚɛɨɬɤɢ, ɩɨɞɪɨɛɧɨɟ ɨɡɧɚɤɨɦɥɟɧɢɟ ɢ 

ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ. 
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1 Ɉɛщɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɚɯ 

 

Ɉɬɯɨɞɵ – ɷɬɨ ɨɫɬɚɬɤɢ ɫɵɪɶɹ, ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɢɧɵɯ ɢɡɞɟɥɢɣ 

ɢɥɢ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ, ɧɟ ɹɜɥɹɹɫɶ ɤɨɧɟɱɧɨɣ ɰɟɥɶɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɩɪɨɰɟɫɫɚ, ɨɛɪɚɡɨɜɚɥɢɫɶ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɢɥɢ ɠɟ ɩɨɥɧɨɫɬɶɸ 

ɢɥɢ ɱɚɫɬɢɱɧɨ ɭɬɪɚɬɢɥɢ ɫɜɨɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɫɜɨɣɫɬɜɚ.  

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɬɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɪɚɛɨɬɤɟ ɦɨɝɭɬ ɛɵɬɶ ɜɧɨɜɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ [1]. 

ɉɥɚɫɬɢɤɢ ɢɥɢ ɩɥɚɫɬɦɚɫɫɵ ɹɜɥɹɸɬɫɹ ɦɚɬɟɪɢɚɥɚɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ, ɜ 

ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɚɬ ɩɪɢɪɨɞɧɵɟ ɢɥɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ – ɩɨɥɢɦɟɪɵ – ɜɟɳɟɫɬɜɚ, ɦɨɥɟɤɭɥɵ ɤɨɬɨɪɵɯ (ɦɚɤɪɨɦɨɥɟɤɭɥɵ) 

ɫɨɫɬɨɹɬ ɢɡ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɪɟɝɭɥɹɪɧɨ ɢɥɢ ɧɟɪɟɝɭɥɹɪɧɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 

ɫɬɪɭɤɬɭɪɧɵɯ ɟɞɢɧɢɰ (ɡɜɟɧɶɟɜ) ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ. ȼ ɩɪɨɰɟɫɫɟ  

ɮɨɪɦɨɜɚɧɢɹ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɩɥɚɫɬɢɱɧɵ, ɚ ɡɚɬɟɦ ɩɟɪɟɯɨɞɹɬ ɜ ɬɜɟɪɞɨɟ 

ɫɨɫɬɨɹɧɢɟ – ɫɬɟɤɥɨɨɛɪɚɡɧɨɟ ɢɥɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ [2]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, 

ɬɟɪɦɢɧ «ɩɥɚɫɬɢɤ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɥɸɛɨɝɨ ɤɨɦɦɟɪɱɟɫɤɨɝɨ 

ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɬɥɢɱɧɨɝɨ ɨɬ ɜɨɥɨɤɨɧ ɢ ɷɥɚɫɬɨɦɟɪɨɜ. 

ɉɥɚɫɬɢɤɢ ɨɛɥɚɞɚɸɬ ɬɚɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤɚɤ ɩɪɨɱɧɨɫɬɶ, ɥɟɝɤɨɫɬɶ, 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɥɚɠɧɨɫɬɢ, ɱɪɟɡɜɵɱɚɣɧɨ ɧɢɡɤɢɦɢ 

ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɜɨɞɢɦɨɫɬɹɦɢ. ɂɦɟɧɧɨ ɩɨɬɨɦɭ ɨɧɢ ɬɚɤ 

ɧɟɡɚɦɟɧɢɦɵ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɞɨɫɬɚɜɥɹɸɬ ɦɧɨɠɟɫɬɜɨ ɬɪɭɞɧɨɫɬɟɣ 

ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɭɬɢɥɢɡɚɰɢɢ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 1 ɩɨɥɢɦɟɪ – 

ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ (ɉɗɌ) – ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɨɞɟɠɞɵ ɢ ɬɚɪɵ ɞɥɹ ɧɚɩɢɬɤɨɜ. ɉɨɦɢɦɨ ɩɨɥɢɦɟɪɚ ɜ ɫɨɫɬɚɜ ɩɥɚɫɬɦɚɫɫ ɱɚɫɬɨ 

ɜɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɞɨɛɚɜɤɢ: ɧɚɩɨɥɧɢɬɟɥɢ, ɩɥɚɫɬɢɮɢɤɚɬɨɪɵ, ɤɪɚɫɢɬɟɥɢ. 

ɇɚɩɨɥɧɢɬɟɥɢ ɹɜɥɹɸɬɫɹ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɦɢ, ɜɨɥɨɤɧɢɫɬɵɦɢ, ɫɟɬɱɚɬɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢɥɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 

ɩɨɜɵɲɚɸɳɢɦɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɫɧɢɠɚɸɳɢɦɢ ɭɫɚɞɤɭ ɩɪɢ ɩɪɟɫɫɨɜɚɧɢɢ 
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ɩɨɥɭɮɚɛɪɢɤɚɬɚ, ɩɪɢɞɚɸɳɢɦɢ ɦɚɬɟɪɢɚɥɭ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɨɣɫɬɜɚ, ɤ ɩɪɢɦɟɪɭ, 

ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ ɢɥɢ ɜɵɫɨɤɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɨɥɢɦɟɪ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ (ɉɗɌ) 

 

ɋɜɹɡɤɢ – ɷɬɨ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɫɦɨɥɵ, ɷɮɢɪɵ, ɰɟɥɥɸɥɨɡɚ. 

ɉɥɚɫɬɢɮɢɤɚɬɨɪɵ ɞɨɛɚɜɥɹɸɬ ɜ ɩɥɚɫɬɦɚɫɫɭ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɥɚɫɬɢɱɧɨɫɬɢ ɢ 

ɨɛɥɟɝɱɟɧɢɹ ɨɛɪɚɛɨɬɤɢ. Ɍɚɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɨɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, 

ɫɬɟɚɪɢɧ, ɞɢɛɭɬɢɥɮɬɨɪɚɬ ɢ ɩɪɨɱɢɟ. 

Ɉɬɜɟɪɞɢɬɟɥɢ – ɤɚɬɚɥɢɡɚɬɨɪɵ ɩɪɨɰɟɫɫɚ ɨɬɜɟɪɞɟɧɢɹ (ɚɦɢɧɵ) [3]. 
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Ȼɨɥɶɲɢɧɫɬɜɨ ɩɥɚɫɬɢɤɨɜɵɯ ɭɩɚɤɨɜɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɲɟɫɬɢ ɜɢɞɨɜ 

ɩɥɚɫɬɦɚɫɫ:  

- ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ (PET);  

- ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ (ɉɗȼɉ);  

- ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ (ɉȼɏ ɢɥɢ ɜɢɧɢɥ);  

- ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ (ɉɗɇɉ);  

- ɩɨɥɢɩɪɨɩɢɥɟɧ (ɊɊ) ɢ ɩɨɥɢɫɬɢɪɨɥ (PS). 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɟɪɚɛɨɬɤɭ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɜɢɞɨɜ ɩɥɚɫɬɢɤɚ. ɑɬɨɛɵ ɭɡɧɚɬɶ, ɢɡ ɱɟɝɨ ɫɞɟɥɚɧɨ ɢɡɞɟɥɢɟ, 

ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶɫɹ ɤ ɦɚɪɤɢɪɨɜɤɟ, ɭɤɚɡɵɜɚɸɳɟɣ ɬɢɩ ɩɥɚɫɬɢɤɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ 

ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɟɪɟɪɚɛɨɬɱɢɤɨɜ Ⱥɫɫɨɰɢɚɰɢɹ ɩɟɪɟɪɚɛɨɬɱɢɤɨɜ ɩɥɚɫɬɦɚɫɫ 

(Plastics Industry Trade Association) ɬɪɢɞɰɚɬɶ ɥɟɬ ɧɚɡɚɞ ɩɪɢɧɹɥɚ ɫɢɫɬɟɦɭ 

ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɞɨɜ. Ⱥ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɟɞɢɧɚɹ 

ɫɢɫɬɟɦɚ ɦɚɪɤɢɪɨɜɤɢ ɢɡɞɟɥɢɣ ɢɡ ɩɥɚɫɬɦɚɫɫɵ. Ɂɧɚɤ ɦɚɪɤɢɪɨɜɤɢ ɡɚ ɷɬɢ ɝɨɞɵ 

ɩɪɟɬɟɪɩɟɥ ɧɟɤɨɬɨɪɵɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɱɟɬɤɢɦ ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɰɢɮɪɨɣ ɜɧɭɬɪɢ. ɉɨɞ ɬɪɟɭɝɨɥɶɧɢɤɨɦ – 

ɛɭɤɜɟɧɧɚɹ ɚɛɛɪɟɜɢɚɬɭɪɚ, ɨɛɨɡɧɚɱɚɸɳɚɹ ɬɢɩ ɩɥɚɫɬɢɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɞɚɪɬɨɦ ɤɚɠɞɨɦɭ ɜɢɞɭ ɩɥɚɫɬɦɚɫɫɵ ɛɵɥɨ ɧɚɡɧɚɱɟɧɨ 

ɨɞɧɨ ɱɢɫɥɨ ɨɬ 1 ɞɨ 6. ɐɢɮɪɚ 7 ɩɨɞɪɚɡɭɦɟɜɚɟɬ «ɞɪɭɝɨɣ ɦɚɬɟɪɢɚɥ» ɢ ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɦɚɬɟɪɢɚɥɚ ɧɟ ɢɡ ɨɫɧɨɜɧɨɝɨ ɫɩɢɫɤɚ. ɗɬɨ ɫɞɟɥɚɧɨ 

ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧ, ɱɬɨɛɵ ɜɫɟ ɭɩɚɤɨɜɤɢ ɛɵɥɢ 

ɩɪɨɦɚɪɤɢɪɨɜɚɧɵ. 

Ʉɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ – ɫɩɟɰɢɚɥɶɧɵɟ ɡɧɚɤɢ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɩɪɟɞɦɟɬ, ɢ ɭɩɪɨɳɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɫɨɪɬɢɪɨɜɤɢ 

ɩɟɪɟɞ ɟɝɨ ɨɬɩɪɚɜɤɨɣ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ [4]. 

ɋɨɝɥɚɫɧɨ [5]  ɫɭɳɟɫɬɜɭɟɬ 7 ɬɚɤɢɯ ɤɨɞɨɜ: 

- PET (PETE) ɢɥɢ ɉɗɌ (ɉɗɌɎ) – ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ – ɫɚɦɵɣ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ ɩɥɚɫɬɢɤɚ. Ɉɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «1». ɂɡ ɧɟɝɨ ɞɟɥɚɸɬ 

ɛɭɬɵɥɤɢ ɧɚɩɢɬɤɨɜ, ɤɟɬɱɭɩɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ, ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ, 
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ɤɨɫɦɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɚ ɬɚɤɠɟ ɦɨɸɳɢɯ ɢ ɨɱɢɳɚɸɳɢɯ ɬɢɩɨɜ ɠɢɞɤɨɫɬɟɣ. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɩɥɚɫɬɢɤɚ PET ɧɟ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ ɡɚɬɪɚɬ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɧ 

ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɯɨɪɨɲɨ ɩɨɞɞɚɟɬɫɹ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ. 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɨɣ ɜɢɞ ɩɥɚɫɬɢɤɚ ɦɨɠɧɨ ɥɢɲɶ ɪɚɡ. ɉɪɢ ɩɨɜɬɨɪɧɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɭɬɵɥɤɚ ɢɥɢ ɤɨɪɨɛɤɚ ɜɵɞɟɥɹɟɬ ɨɩɚɫɧɨɟ ɜɟɳɟɫɬɜɨ – ɮɬɚɥɚɬ 

(ɬɨɤɫɢɱɟɧ, ɫɩɨɫɨɛɟɧ ɜɵɡɵɜɚɬɶ ɫɟɪɶɟɡɧɵɟ ɛɨɥɟɡɧɢ ɧɟɪɜɧɨɣ ɢ ɫɟɪɞɟɱɧɨ-

ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ). ɇɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɥɢɬɟɥɶɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɧɟɛɟɡɨɩɚɫɟɧ 

ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɡ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɉɗɌ-ɛɭɬɵɥɨɤ ɩɨɥɭɱɚɸɬ 

ɞɟɮɢɰɢɬɧɵɟ ɦɨɧɨɦɟɪɵ – ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ ɢ ɷɬɢɥɟɧɝɥɢɤɨɥɶ.  ȼɩɨɫɥɟɞɫɬɜɢɢ 

ɢɯ  ɜɧɨɜɶ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɭɬɵɥɨɤ, ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɧɬɟɡɚ ɉɗɌɎ 

ɡɚɞɚɧɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢ ɫɬɪɭɤɬɭɪɵ. 

- PEHD (HDPE) ɢɥɢ ɉɗɇȾ – ɜɵɫɨɤɨɩɥɨɬɧɵɣ ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. Ɉɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «2». ɗɬɨɬ ɜɢɞ ɭɫɬɨɣɱɢɜ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ (ɞɨ 120−130 °ɋ) ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɥɚɫɬɢɤɨɜɵɯ 

ɩɚɤɟɬɨɜ, ɨɞɧɨɪɚɡɨɜɨɣ ɩɨɫɭɞɵ, ɩɢɳɟɜɵɯ ɤɨɧɬɟɣɧɟɪɨɜ, ɤɚɧɢɫɬɪ, ɛɭɬɵɥɟɣ, 

ɩɚɤɟɬɨɜ ɞɥɹ ɦɨɥɨɤɚ, ɜɫɟɜɨɡɦɨɠɧɵɯ ɜɢɞɨɜ ɲɚɦɩɭɧɟɣ ɢ ɬɚɪɵ ɞɥɹ ɦɨɸɳɢɯ ɢ 

ɱɢɫɬɹɳɢɯ ɫɪɟɞɫɬɜ. ɏɨɪɨɲɨ ɩɨɞɞɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɟ, ɩɪɢɝɨɞɟɧ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɛɟɡɨɩɚɫɟɧ, ɨɞɧɚɤɨ  ɩɪɢ ɡɚɯɨɪɨɧɟɧɢɢ ɦɨɠɟɬ 

ɜɵɞɟɥɹɬɶ ɮɨɪɦɚɥɶɞɟɝɢɞ (ɬɨɤɫɢɱɧɨɟ ɜɟɳɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɨɪɚɠɚɟɬ ɧɟɪɜɧɭɸ, 

ɞɵɯɚɬɟɥɶɧɭɸ ɢ ɩɨɥɨɜɭɸ ɫɢɫɬɟɦɵ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɝɟɧɟɬɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ ɭ 

ɩɨɬɨɦɫɬɜɚ). 

- PVC ɢɥɢ ɉȼɏ – ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ. ɗɬɨɬ ɜɢɞ ɩɥɚɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɬɟɯɧɢɱɟɫɤɢɯ ɰɟɥɹɯ ɢ ɜ ɦɚɪɤɢɪɨɜɤɟ ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «3». ɂɡ ɧɟɝɨ ɞɟɥɚɸɬ 

ɛɨɥɶɲɢɧɫɬɜɨ ɟɦɤɨɫɬɟɣ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɤɨɧɬɚɤɬɚ ɫ ɩɢɳɟɣ, ɦɟɛɟɥɶ ɢ 

ɷɥɟɦɟɧɬɵ ɞɟɤɨɪɚ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɬɪɭɛɵ. ɉȼɏ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɨɫɩɪɢɢɦɱɢɜ 

ɤ ɩɪɹɦɵɦ ɫɨɥɧɟɱɧɵɦ ɥɭɱɚɦ ɢ ɩɨɝɨɞɟ, ɩɨɷɬɨɦɭ ɢɡ ɧɟɝɨ ɬɚɤɠɟ ɱɚɫɬɨ ɞɟɥɚɸɬ 

ɨɤɨɧɧɵɟ ɪɚɦɵ ɢ ɫɚɞɨɜɵɟ ɲɥɚɧɝɢ. ɉɟɪɟɪɚɛɨɬɤɟ ɢ ɜɬɨɪɢɱɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɧɟ 

ɩɨɞɜɟɪɝɚɟɬɫɹ. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɩɢɳɟɜɨɣ ɭɩɚɤɨɜɤɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɡɚɩɪɟɳɟɧɨ. ɉɥɚɫɬɢɤ ɫɨɞɟɪɠɢɬ ɛɢɫɮɟɧɨɥ Ⱥ, ɜɢɧɢɥɯɥɨɪɢɞ, ɮɬɚɥɚɬɵ, ɚ ɬɚɤ ɠɟ 
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ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɤɚɞɦɢɣ. Ɉɞɢɧ ɢɡ ɫɚɦɵɯ ɨɩɚɫɧɵɯ ɜɢɞɨɜ ɩɥɚɫɬɦɚɫɫɵ. ɉɪɢ 

ɫɠɢɝɚɧɢɢ ɜɵɞɟɥɹɟɬ ɜ ɜɨɡɞɭɯ ɨɱɟɧɶ ɨɩɚɫɧɵɟ ɹɞɵ — ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɞɢɨɤɫɢɧɵ. 

- LDPE (PELD) ɢɥɢ ɉɗȼȾ – ɧɢɡɤɨɩɥɨɬɧɵɣ ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɝɨ 

ɞɚɜɥɟɧɢɹ. Ɉɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «4». ɂɡ ɧɟɝɨ ɞɟɥɚɸɬ ɩɚɤɟɬɵ, ɦɟɲɤɢ ɞɥɹ 

ɦɭɫɨɪɚ, ɩɢɳɟɜɭɸ ɩɥёɧɤɭ, ɝɢɛɤɢɟ ёɦɤɨɫɬɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɤɨɧɬɚɤɬ ɫ ɩɢɳɟɣ. 

ɉɨɞɞɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɜɬɨɪɢɱɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. ȼɵɞɟɪɠɢɜɚɟɬ ɧɚɝɪɟɜɚɧɢɟ 

ɞɨ 110°ɋ.  

- PP ɢɥɢ ɉɉ – ɩɨɥɢɩɪɨɩɢɥɟɧ. ɉɪɨɱɧɵɣ, ɯɢɦɢɱɟɫɤɢ ɢɧɟɪɬɧɵɣ ɢ 

ɬɟɪɦɨɫɬɨɣɤɢɣ ɜɢɞ ɩɥɚɫɬɢɤɚ. ɂɡ ɧɟɝɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɩɢɳɟɜɵɟ ɤɨɧɬɟɣɧɟɪɵ, 

ɲɩɪɢɰɵ, ɫɚɯɚɪɧɵɟ ɦɟɲɤɢ, ɛɵɬɨɜɵɟ ɩɪɢɛɨɪɵ ɢ ɞɟɬɫɤɢɟ ɢɝɪɭɲɤɢ. ɂɡ ɧɟɝɨ ɠɟ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɬɪɭɛɵ ɞɥɹ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɋɪɚɜɧɢɬɟɥɶɧɨ ɛɟɡɨɩɚɫɟɧ, ɧɨ 

ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɦɨɠɟɬ ɜɵɞɟɥɹɬɶ ɮɨɪɦɚɥɶɞɟɝɢɞ.  

ɉɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɬɨɪɢɱɧɨ. Ɉɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «5».  

ɋɬɪɭɤɬɭɪɚ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɜ Ɋɨɫɫɢɢ ɧɚ 2018 ɝɨɞ ɩɨ ɜɢɞɚɦ 

ɩɨɥɢɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2 [3]. 

 

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɚ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɩɨɥɢɦɟɪɨɜ 
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- PS ɢɥɢ ɉɋ – PS (ɉɋ) – ɩɨɥɢɫɬɢɪɨɥ – ɷɬɨ ɧɟɞɨɪɨɝɨɣ, ɥɟɝɤɢɣ ɢ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɱɧɵɣ ɜɢɞ ɩɥɚɫɬɢɤɚ. Ɉɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɨɣ «6». ɂɡ ɧɟɝɨ ɫɞɟɥɚɧɵ ɫɬɚɤɚɧɱɢɤɢ 

ɞɥɹ ɣɨɝɭɪɬɚ, ɦɹɫɧɵɟ ɥɨɬɨɱɤɢ, ɤɨɪɨɛɨɱɤɢ ɩɨɞ ɨɜɨɳɢ ɢ ɮɪɭɤɬɵ, ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ, 

ɤɚɧɰɬɨɜɚɪɵ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɩɥɢɬɵ. ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɜɵɞɟɥɹɟɬ ɫɬɢɪɨɥ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɚɧɰɟɪɨɝɟɧɨɦ. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɩɨɥɢɫɬɢɪɨɥ 

ɜɵɞɟɥɹɟɬ ɨɩɚɫɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ.  Ɇɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɬɨɪɢɱɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɟ. 

- O (OTHER) ɉɊɈɑȿȿ – ɬɚɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɭɩɚɤɨɜɤɚ ɫɨɫɬɨɢɬ 

ɢɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɞɪɭɝɨɝɨ ɜɢɞɚ ɩɥɚɫɬɢɤɚ ɢɥɢ ɢɡ ɢɯ ɫɦɟɫɢ. Ɇɚɪɤɢɪɨɜɚɧɧɵɣ 

ɩɨɞɨɛɧɵɦ ɡɧɚɤɨɦ ɩɟɪɟɪɚɛɨɬɤɢ ɦɭɫɨɪ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɵɟ 

ɡɚɜɨɞɵ ɢ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ.  

Ⱦɚɥɟɟ ɜ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 

ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɨɞɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɦɚɫɫ. 
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Ɍɚɛɥɢɰɚ 1 – Ɇɟɠɞɭɧɚɪɨɞɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɦɚɫɫ [4] 

Ɂɧɚɤ 

ɂɞɟɧɬɢɮɢɤɚɬɨɪ 

ɦɚɬɟɪɢɚɥɚ 
Ɉɩɢɫɚɧɢɟ ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ISO 1043 

(97/129/EC) 

ȽɈɋɌ 

24888-81 

 

1 PET ɉɗɌɎ 
ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥ

ɚɬ (ɥɚɜɫɚɧ) 
ɉɨɥɢɷɫɬɟɪ, ɛɭɬɵɥɤɢ ɞɥɹ ɧɚɩɢɬɤɨɜ 

 

2 PEHD 

(HDPE) 

ɉɗɇȾ 

(ɉɇȾ, 

ɉɗȼɉ) 

ɉɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɣ 

ɩɥɨɬɧɨɫɬɢ 

(ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ) 

ɉɥɚɫɬɢɤɨɜɵɟ ɛɭɬɵɥɤɢ, ɩɚɤɟɬɵ, 

ɦɭɫɨɪɧɵɟ ɜёɞɪɚ 

 

3 PVC ɉȼɏ ɉɨɥɢɜɢɧɢɥɯɥɨɪɢɞ 

Ɉɤɨɧɧɵɟ ɪɚɦɵ, ɛɭɬɵɥɤɢ ɞɥɹ 

ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɩɨɤɪɵɬɢɹ 

ɞɥɹ ɩɨɥɨɜ, ɢɡɨɥɹɰɢɹ 

(ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ) ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɩɪɨɜɨɞɨɜ 

 

4 PELD 

(LDPE) 

ɉɗȼȾ 

(ɉȼȾ, 

ɗɇɉ) 

ɉɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɣ 

ɩɥɨɬɧɨɫɬɢ 

(ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ) 

ɉɚɤɟɬɵ, ɜёɞɪɚ, ɬɪɭɛɵ, ɤɪɵɲɤɢ 

 

5 PP ɉɉ ɉɨɥɢɩɪɨɩɢɥɟɧ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɛɚɦɩɟɪɵ, 

ɜɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ, 

ɭɩɚɤɨɜɤɚ ɢɡ-

ɩɨɞ ɲɨɤɨɥɚɞɨɤ, ɦɚɤɚɪɨɧ, 

ɩɥɚɫɬɢɤɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ 

 

6 PS ɉɋ ɉɨɥɢɫɬɢɪɨɥ 

ɂɝɪɭɲɤɢ, ɨɞɧɨɪɚɡɨɜɚɹ 

ɩɨɫɭɞɚ, ɰɜɟɬɨɱɧɵɟ 

ɝɨɪɲɤɢ, ɜɢɞɟɨɤɚɫɫɟɬɵ, ɱɟɦɨɞɚɧɵ, 

ɨɞɧɨɪɚɡɨɜɵɟ ɫɬɚɤɚɧɱɢɤɢ 

 

7 O 

(OTHER) 
 

Ɉɫɬɚɥɶɧɵɟ ɜɢɞɵ 

ɩɥɚɫɬɢɤɚ 

ɉɨɥɢɭɪɬɚɧ, ɩɨɥɢɤɚɪɛɨɧɚɬ, 

ɩɨɥɢɚɦɢɞɵ, ɩɨɥɢɚɤɪɢɥɨɧɢɬɪɢɥɢ ɢ 

ɞɪ., ɛɢɨɩɥɚɫɬɢɤɢ 

  

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%82%D1%8B%D0%BB%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%92%D0%A5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB_(%D0%BD%D0%B0%D1%81%D1%82%D0%B8%D0%BB)
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%B5%D0%BD%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BF%D1%80%D0%BE%D0%BF%D0%B8%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BC%D0%BF%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A8%D0%BE%D0%BA%D0%BE%D0%BB%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D1%80%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%B3%D0%BE%D1%80%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D0%BA%D0%B0%D1%81%D1%81%D0%B5%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BC%D0%BE%D0%B4%D0%B0%D0%BD
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2 ɍɬɢɥɢɡɚɰɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɤɨɥɨ 150 ɜɢɞɨɜ ɩɥɚɫɬɢɤɨɜ ɪɚɡɥɢɱɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɧɭɠɞ  ɫɟɥɶɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɟɯɧɢɤɢ, ɛɵɬɚ ɢɥɢ ɬɨɪɝɨɜɥɢ. ɋɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɧɚɫɬɨɥɶɤɨ ɰɟɧɧɵ, ɭɧɢɤɚɥɶɧɵ ɢ ɩɨ-ɫɜɨɟɦɭ ɭɞɨɛɧɵ, ɱɬɨ ɩɥɚɫɬɢɤɢ ɫɬɚɥɢ 

ɧɟɨɬɴɟɦɥɟɦɨɣ ɧɟɨɛɯɨɞɢɦɨɣ ɱɚɫɬɶɸ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. Ɍɟɦ ɧɟ 

ɦɟɧɟɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɦɨɦɟɧɬɵ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɭ ɞɚɧɧɵɯ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɫɶɦɚ ɫɥɚɛɚɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɢ ɫɬɨɪɨɧɚ: ɜ 

ɫɢɥɭ ɨɛɥɚɞɚɧɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɧɚɛɨɪɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɧɢ, ɜɵɩɨɥɧɢɜ ɫɜɨɟ 

ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ, ɩɪɨɞɨɥɠɚɸɬ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɜ ɜɢɞɟ ɨɬɯɨɞɨɜ, ɫɪɨɤ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 100 ɥɟɬ ɢ ɛɨɥɟɟ, ɢ ɩɨɪɨɣ, 

ɨɧɢ ɞɚɠɟ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɚɡɥɨɠɟɧɢɸ, ɝɧɢɟɧɢɸ; ɚ ɩɪɢ ɢɯ ɫɠɢɝɚɧɢɢ ɜɵɞɟɥɹɸɬɫɹ 

ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɪɟɞɧɵɟ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɬɪɨ ɜɫɬɚɸɬ ɜɨɩɪɨɫɵ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɢ ɩɟɪɟɪɚɛɨɬɤɟ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ [6]. 

ɋɬɨɢɬ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɪɚɛɨɬɤɨɣ 

ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ, ɨɞɧɚɤɨ ɨɧɢ ɧɟ ɦɨɝɭɬ ɫɱɢɬɚɬɶɫɹ 

ɧɟɪɚɡɪɟɲɢɦɵɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɨɬɯɨɞɨɜ, 

ɫɤɪɵɜɚɟɬ ɡɚ ɫɨɛɨɣ ɛɨɝɚɬɵɟ ɡɚɩɚɫɵ ɫɵɪɶɟɜɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɷɤɨɧɨɦɢɸ ɫɵɪɶɹ ɩɟɪɜɢɱɧɨɝɨ (ɬɚɤɨɝɨ ɤɚɤ ɧɟɮɬɶ) ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɋɨɝɥɚɫɧɨ ɢɫɬɨɱɧɢɤɭ  [7] ɜɨɡɦɨɠɧɨ ɞɟɥɟɧɢɟ ɨɬɯɨɞɨɜ ɩɨɥɢɦɟɪɨɜ ɧɚ ɬɪɢ 

ɝɪɭɩɩɵ: 

- ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ. Ɉɛɪɚɡɭɸɬɫɹ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɢ 

ɫɢɧɬɟɡɟ ɬɟɪɦɨɩɥɚɫɬɨɜ. Ɍɚɤɢɟ ɨɬɯɨɞɵ ɜɨɡɦɨɠɧɨ ɩɟɪɟɪɚɛɨɬɚɬɶ ɜ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 

ɢɡɞɟɥɢɹ, ɩɨɞɥɟɠɚɳɢɟ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɮɨɪɦɟ ɞɨɛɚɜɨɤ ɤ ɢɫɯɨɞɧɨɦɭ ɫɵɪɶɸ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɭɫɬɪɚɧɢɦɵɟ ɢ 

ɧɟɭɫɬɪɚɧɢɦɵɟ. ɍɫɬɪɚɧɢɦɵɟ ɮɨɪɦɢɪɭɸɬɫɹ ɢɡ-ɡɚ ɧɟɫɨɛɥɸɞɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 

ɫɢɧɬɟɡɚ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ, ɬɨ ɟɫɬɶ ɨɧɢ ɫɭɬɶ ɟɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɛɪɚɤ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɭɫɬɪɚɧɢɬɶ ɢɥɢ ɭɞɚɥɢɬɶ ɜɨɜɫɟ. 
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ɇɟɭɫɬɪɚɧɢɦɵɟ ɠɟ ɨɬɯɨɞɵ ɹɜɥɹɸɬ ɫɨɛɨɣ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɵɫɟɱɤɢ ɢɥɢ ɤɪɨɦɤɢ, ɚ 

ɬɚɤɠɟ ɨɛɪɟɡɤɢ ɢ ɩɪɨɱɟɟ. Ɍɚɤɢɯ ɨɬɯɨɞɨɜ ɨɛɪɚɡɭɟɬɫɹ ɨɬ 5% ɜɩɥɨɬɶ ɞɨ 35% ɜ 

ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɨɣ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ. Ɍɨ ɟɫɬɶ ɷɬɨ ɫɵɪɶɟ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɟɟ 

ɫɜɨɣɫɬɜɚɦɢ ɢɫɯɨɞɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɩɥɚɫɬɢɤɚ. Ɉɧɨ ɧɟ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɫɪɚɡɭ ɧɚ ɬɨɦ ɠɟ ɩɪɟɞɩɪɢɹɬɢɢ, ɝɞɟ 

ɨɛɪɚɡɨɜɚɥɨɫɶ. Ʉ ɩɪɢɦɟɪɭ, ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɜɨɡɦɨɠɧɨ ɩɟɪɟɪɚɛɨɬɚɬɶ ɨɬɯɨɞɵ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɭɛ ɢ ɥɢɫɬɨɜ ɢɡ ɩɨɥɢɨɥɟɮɢɧɨɜ (ɉɗ, ɉɉ), ɚ ɬɚɤɠɟ ɨɬɯɨɞɵ 

ɥɢɬɶɟɜɵɯ ɢɡɞɟɥɢɣ (ɥɢɬɧɢɤɢ), ɢɥɢ ɠɟ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɟɧɤɢ ɢɡ ɉɗ ɢ ɉɉ 

(ɞɨ 80%). Ɉɬɯɨɞɵ ɜɚɤɤɭɭɦɮɨɪɦɨɜɚɧɢɹ ɢɡ ɉɋ ɩɟɪɟɪɚɛɨɬɚɬɶ ɤɭɞɚ ɤɚɤ ɫɥɨɠɧɟɟ, ɚ 

ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɢɬɶɹ ɢɡ ɩɥɚɫɬɢɤɚɬɨɜ ɉȼɏ, ɜɚɤɭɭɦ ɮɨɪɦɨɜɚɧɧɵɟ ɢɡɞɟɥɢɹ 

ɢɡ ɠɟɫɬɤɨɝɨ ɉȼɏ – ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ;  

- ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. Ɉɛɪɚɡɭɸɬɫɹ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ 

ɢ ɩɨɥɨɦɤɚɯ ɢɡɞɟɥɢɣ ɢɡ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ, ɫɥɭɠɚɳɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 

ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɦɟɲɤɢ, ɞɟɬɚɥɢ ɦɚɲɢɧ, 

ɨɬɯɨɞɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɥɟɧɤɢ, ɬɚɪɚ, ɢɧɫɬɪɭɦɟɧɬɵ, ɭɩɚɤɨɜɤɚ, 

ɚɦɨɪɬɢɡɨɜɚɧɧɵɟ ɲɢɧɵ ɢ ɩɪɨɱɟɟ. Ⱦɚɧɧɚɹ ɤɚɬɟɝɨɪɢɹ ɨɬɯɨɞɨɜ ɫɱɢɬɚɟɬɫɹ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɨɣ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɞɧɨɪɨɞɧɨɣ, ɚ ɡɧɚɱɢɬ, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɬɨɜɨɣ ɤ ɩɟɪɟɪɚɛɨɬɤɟ, ɜɟɞɶ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɧɚɢɦɟɧɶɲɚɹ ɡɚɬɪɚɬɚ ɪɟɫɭɪɫɨɜ; 

- ɨɬɯɨɞɵ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. ȼ ɫɜɨɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɨɬɯɨɞɵ, ɚɤɤɭɦɭɥɹɰɢɹ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜ ɠɢɥɵɯ ɞɨɦɚɯ ɢɥɢ ɠɟ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɢɬɨɝɟ ɧɚ ɝɨɪɨɞɫɤɢɟ ɫɜɚɥɤɢ, 

ɝɞɟ ɢɦ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɨɜɚɹ ɤɚɬɟɝɨɪɢɹ – ɨɬɯɨɞɵ ɫɦɟɲɚɧɧɵɟ. ɋɨɫɬɚɜ ɬɚɤɢɯ 

ɨɬɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.  

ȼɬɨɪɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɮɢɡɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɩɟɪɟɪɚɛɨɬɤɢ 

ɩɥɚɫɬɢɤɚ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɟɪɟɪɚɛɨɬɤɭ, ɹɜɥɹɸɳɭɸɫɹ ɧɚɢɛɨɥɟɟ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɚɫɬɦɚɫɫ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ 

ɫɨɯɪɚɧɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɰɟɧɧɨɝɨ ɫɵɪɶɹ. Ɉɞɧɚɤɨ, ɜ ɫɢɥɭ ɪɚɡɥɢɱɧɵɯ 

ɮɚɤɬɨɪɨɜ ɧɚɩɨɞɨɛɢɟ ɞɟɝɪɚɞɚɰɢɢ ɫɜɨɣɫɬɜ ɢɥɢ ɡɚɝɪɹɡɧɟɧɢɹ, ɬɚɤɨɣ ɫɩɨɫɨɛ ɱɚɫɬɨ 
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ɨɝɪɚɧɢɱɟɧ. ɂɧɨɝɞɚ ɜɬɨɪɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɦɨɠɟɬ ɩɨɞɪɚɡɭɦɟɜɚɬɶ ɧɟɤɨɬɨɪɭɸ 

ɯɢɦɢɱɟɫɤɭɸ ɦɨɞɢɮɢɤɚɰɢɸ, ɤɨ-ɷɤɫɬɪɭɡɢɸ (ɫɨɜɦɟɳɟɧɧɭɸ ɷɤɫɬɪɭɡɢɸ, ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɩɪɨɞɭɤɬɚ, ɫɨɱɟɬɚɸɳɟɝɨ ɜ ɫɟɛɟ ɞɜɚ ɢ ɛɨɥɟɟ ɪɚɡɧɨɪɨɞɧɵɯ ɦɚɬɟɪɢɚɥɚ) ɢ 

ɤɨ-ɢɧɠɟɤɰɢɸ (ɢɧɠɟɤɰɢɹ ɚɬɨɦɚɪɧɨɝɨ ɩɭɱɤɚ ɩɨ ɬɨɤɭ ɩɥɚɡɦɵ). 

 

Ɍɚɛɥɢɰɚ 2 – ȼɢɞɵ ɢɡɞɟɥɢɣ ɢɡ ɩɨɥɢɦɟɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɲɚɧɧɵɟ ɨɬɯɨɞɵ [6] 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ȼɢɞɵ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ 

Ɉɬɯɨɞɵ ɩɨɥɧɨɥɟɮɢɧɨɜ (ɞɨ 50% ɩɨ ɦɚɫɫɟ): 

ɉɗɇȾ Ɍɚɪɚ, ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɵɩɭɱɢɯ ɩɪɨɞɭɤɬɨɜ, ɜɟɞɪɚ, ɬɚɡɵ, 

ɢɝɪɭɲɤɢ, ɦɟɛɟɥɶɧɚɹ ɮɭɪɧɢɬɭɪɚ 

ɉɗȼȾ ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɩɥɟɧɤɚ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɦɟɲɨɱɤɢ, ɫɤɚɬɟɪɬɢ, 

ɩɥɟɧɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɉɉ ɍɩɚɤɨɜɨɱɧɚɹ ɩɥɟɧɤɚ ɞɥɹ ɩɢɳɟɜɵɯ, ɤɪɨɦɟ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɬɚɪɚ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɢ ɪɟɚɤɬɢɜɨɜ 

Ɉɬɯɨɞɵ ɩɨɥɢɫɬɢɪɨɥɶɧɵɯ ɩɥɚɫɬɢɤɨɜ: 

Ȼɥɨɱɧɵɣ ɢ 

ɭɞɚɪɨɩɪɨɱɧɵɣ ɉɋ 

Ɉɞɧɨɪɚɡɨɜɚɹ ɩɨɫɭɞɚ, ɚɜɬɨɪɭɱɤɢ, ɭɩɚɤɨɜɤɚ ɞɥɹ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɛɚɤɢ, ɪɟɲɟɬɤɢ, ɜɟɲɚɥɤɢ, ɲɚɲɤɢ, ɲɚɯɦɚɬɵ, ɲɤɚɬɭɥɤɢ, ɜɚɡɵ 

ɋɨɩɨɥɢɦɟɪɵ ɫɬɢɪɨɥɚ Ⱦɟɬɚɥɢ ɨɛɥɢɰɨɜɤɢ ɢɧɬɟɪɶɟɪɚ, ɞɟɬɚɥɢ ɪɚɡɥɢɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

ȼɫɩɟɧɟɧɧɵɣ ɉɋ ɍɩɚɤɨɜɤɢ ɪɚɞɢɨɩɪɢɛɨɪɨɜ, ɚɭɞɢɨɬɟɯɧɢɤɢ, ɩɨɫɭɞɵ, ɯɨɥɨɞɢɥɶɧɢɤɨɜ, 

ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 

Ɉɬɯɨɞɵ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ: 

ɉɥɚɫɬɢɤɚɬ ɉɨɤɪɵɬɢɹ ɞɥɹ ɩɨɥɨɜ, ɫɬɟɧ, ɦɟɛɟɥɢ, ɪɚɡɥɢɱɧɵɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ 

ɤɨɠɢ, ɩɥɟɧɤɚ, ɥɢɬɶɟɜɵɟ ɢɡɞɟɥɢɹ 

ȼɢɧɢɥɩɥɚɫɬ Ɉɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɪɨɜɟɥɶɧɵɟ ɥɢɫɬɵ, ɨɤɨɧɧɵɟ ɩɟɪɟɩɥɟɬɵ, 

ɭɩɚɤɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ (ɫɨɫɭɞɵ, ɤɨɧɬɟɣɧɟɪɵ, ɮɥɚɤɨɧɵ 

 

Ɉɬɯɨɞɵ ɩɨɥɢɭɪɟɬɚɧɚ Ɏɨɪɦɨɜɚɧɢɟ ɢ ɥɢɬɶɟɜɵɟ ɢɡɞɟɥɢɹ 

Ɉɬɯɨɞɵ ɩɨɥɢɚɦɢɞɚ Ɍɟɤɫɬɢɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɬɪɢɤɨɬɚɠɧɵɟ, ɱɭɥɨɱɧɨ-ɧɨɫɨɱɧɵɟ ɢɡɞɟɥɢɹ 

ɢ ɞɪ.), ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɤɫɬɢɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɨɞɜɨɪɨɬɧɢɱɤɨɜɚɹ 

ɬɤɚɧɶ, ɧɟɬɤɚɧɵɟ ɦɚɬɟɪɢɚɥɵ) 

Ɉɬɯɨɞɵ 

ɩɨɥɢɷɬɢɥɟɧɮɬɚɥɚɬɚ 

Ȼɭɬɵɥɤɢ ɫ ɡɚɬɜɨɪɚɦɢ ɢ ɛɟɡ ɧɢɯ (ɫ ɬɢɩɢɱɧɵɦɢ ɨɫɬɚɬɤɚɦɢ 

ɫɨɞɟɪɠɚɧɢɹ ɛɭɬɵɥɨɤ, ɫ ɷɬɢɤɟɬɤɚɦɢ ɢɡ ɛɭɦɚɝɢ ɫ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɦ 

ɢɥɢ ɧɟɪɚɫɬɜɨɪɢɦɵɦ ɤɥɟɟɦ), ɪɚɡɥɢɱɧɵɯ ɰɜɟɬɨɜ ɢ ɬɢɩɨɜ. 
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Ⱦɚɥɟɟ ɢɞɟɬ ɱɭɬɶ ɛɨɥɟɟ ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɬɟɪɦɨɩɥɚɫɬɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ: 

- ɫɛɨɪ – ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɛɨɪ ɨɬɯɨɞɨɜ ɢɡ ɦɭɫɨɪɧɵɯ ɤɨɪɡɢɧ ɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 

- ɪɭɱɧɚɹ ɫɨɪɬɢɪɨɜɤɚ – ɫɨɛɪɚɧɧɵɟ ɩɥɚɫɬɦɚɫɫɵ ɫɨɪɬɢɪɭɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɢɯ ɬɢɩɨɦ ɫ ɩɨɦɨɳɶɸ ɨɛɨɡɧɚɱɟɧɢɣ ɦɚɪɤɢɪɨɜɤɢ ɧɚ ɧɢɯ; 

- ɢɡɦɟɥɶɱɟɧɢɟ – ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ ɩɥɚɫɬɦɚɫɫɵ ɩɨɦɟɳɚɸɬɫɹ ɜ ɚɩɩɚɪɚɬɵ, 

ɤɨɬɨɪɵɟ ɪɚɡɛɢɜɚɸɬ ɢɯ ɧɚ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɩɥɚɫɬɢɤɨɜɵɟ ɩɚɤɟɬɵ ɢɡɦɟɥɶɱɚɸɬɫɹ; 

- ɩɪɨɦɵɜɤɚ – ɡɞɟɫɶ ɧɟɩɥɚɫɬɢɱɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɷɬɢɤɟɬɤɢ, ɤɥɟɢ, 

ɭɞɚɥɹɸɬɫɹ ɩɭɬɟɦ ɩɪɨɦɵɜɤɢ ɜ ɟɦɤɨɫɬɢ ɞɥɹ ɚɛɪɚɡɢɜɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, ɚ 

ɦɨɸɳɢɣ ɪɚɫɬɜɨɪ ɫɨɞɟɪɠɢɬ ɳɟɥɨɱɧɵɟ ɤɚɬɢɨɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɚɤɬɢɜɧɨ 

ɭɞɚɥɹɸɬ ɩɹɬɧɚ ɢ ɷɬɢɤɟɬɤɢ; 

- ɨɱɢɳɟɧɧɵɟ ɢ ɨɬɤɨɥɨɬɵɟ ɝɪɚɧɭɥɵ ɩɥɚɫɬɦɚɫɫɵ ɡɚɬɟɦ ɪɚɫɩɥɚɜɥɹɸɬɫɹ ɢ 

ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɷɤɫɬɪɭɞɟɪ, ɤɨɬɨɪɵɣ ɩɪɟɜɪɚɳɚɟɬ ɟɝɨ ɜ ɬɪɭɛɤɢ, ɩɨɯɨɠɢɟ ɧɚ 

ɥɚɩɲɭ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɧɚɪɟɡɚɸɬɫɹ ɧɚ ɩɨɞɞɨɧɵ. ɉɨɞɞɨɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɨɜɵɯ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɢɡɞɟɥɢɣ. 

Ɍɪɟɬɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɢɥɢ, ɤɚɤ ɢɧɚɱɟ ɝɨɜɨɪɹɬ, «ɫɵɪɶɟɜɚɹ». Ʉ ɞɚɧɧɨɦɭ 

ɜɢɞɭ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɬɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɸɳɢɟ ɭɩɪɚɜɥɹɟɦɵɟ 

ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɪɟɜɪɚɳɚɟɬ ɜɵɛɪɨɲɟɧɧɵɟ ɩɥɚɫɬɦɚɫɫɵ ɜ 

ɰɟɧɧɵɟ ɡɚɩɚɫɵ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɵɪɶɹ ɢɥɢ ɬɨɩɥɢɜɚ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɨɬɯɨɞɨɜ, ɱɟɦ ɩɪɢ ɫɠɢɝɚɧɢɢ; ɚ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ, ɩɪɢɫɭɳɢɯ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɜɨɜɫɟ ɨɬɫɭɬɫɬɜɭɟɬ.  

Ʉ ɜɢɞɚɦ ɬɪɟɬɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɧɨɫɹɬɫɹ: 

- ɯɢɦɢɱɟɫɤɚɹ ɩɟɪɟɪɚɛɨɬɤɚ – ɷɬɨ ɪɚɫɳɟɩɥɟɧɢɟ ɩɨɥɢɦɟɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɟɚɤɰɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɚɝɟɧɬɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 

ɨɥɢɝɨɦɟɪɨɜ ɢɥɢ ɢɫɯɨɞɧɵɯ ɦɨɧɨɦɟɪɨɜ, ɤɨɬɨɪɵɟ ɢɞɟɧɬɢɱɧɵ ɦɨɧɨɦɟɪɚɦ 

ɩɟɪɜɢɱɧɵɯ ɩɨɥɢɦɟɪɨɜ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɱɢɫɬɵɯ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɯ ɩɥɚɫɬɢɤɨɜɵɯ 

ɨɬɯɨɞɨɜ, ɩɪɢɦɟɧɢɦɵɯ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɨɥɢɦɟɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɩɨɥɢɤɚɪɛɨɧɚɬɵ, 

ɩɨɥɢɚɦɢɞɵ, ɩɨɥɢɷɮɢɪɵ ɢ ɩɪɨɱɟɟ; 



22 
 

- ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɩɨɥɢɦɟɪɢɡɚɰɢɹ, ɬɚɤɠɟ ɢɦɟɧɭɟɦɚɹ ɤɨɧɞɟɧɫɚɰɢɟɣ ɢɥɢ 

ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɟɣ. əɜɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɫ ɜɵɞɟɥɟɧɢɟɦ 

ɧɢɡɤɨɦɨɥɤɭɥɹɪɧɵɯ ɜɟɳɟɫɬɜ ɜɪɨɞɟ ɜɨɞɵ, ɤɨɝɞɚ ɦɟɠ ɦɨɧɨɦɟɪɧɵɦɢ ɟɞɢɧɢɰɚɦɢ 

ɨɛɪɚɡɭɸɬɫɹ ɝɥɚɜɧɵɟ ɜɚɥɟɧɬɧɵɟ ɫɜɹɡɢ, ɜ ɢɬɨɝɟ ɨɛɪɚɡɭɸɳɢɟ ɩɨɥɢɦɟɪɧɭɸ 

ɫɬɪɭɤɬɭɪɭ; 

- ɜɚɪɢɚɧɬɵ ɯɢɦɢɨɥɢɡɚ:  

ɚ) ɝɥɢɤɨɥɢɡ – ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɢ ɞɪɟɜɧɢɣ ɦɟɬɨɞ ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɢ ɉɗɌ 

ɩɪɨɬɟɤɚɟɬ ɩɪɢ 180 – 240°ɋ ɫ ɢɡɛɵɬɤɨɦ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɟɬɢɥɟɧ ɝɥɢɤɨɥɹ, 

ɷɬɢɥɟɧɝɥɢɤɨɥɹ, ɩɪɨɩɢɥɟɧɝɥɢɤɨɥɹ, ɬɪɟɛɭɟɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪ ɰɢɧɤ ɢɥɢ ɚɰɟɬɚɬ ɥɢɬɢɹ; 

 ɛ) ɦɟɬɚɧɨɥɢɡ – ɪɟɚɤɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɢɠɟ 20 – 40 ɚɬɦɨɫɮɟɪ 

ɢ ɬɟɦɩɟɪɚɬɭɪɟ 180 – 280°ɋ ɦɟɬɚɧɨɥɨɦ, ɞɥɹ ɱɟɝɨ ɬɪɟɛɭɸɬɫɹ ɤɚɬɚɥɢɡɚɬɨɪɵ, ɬɚɤɢɟ 

ɤɚɤ ɚɰɟɬɚɬɵ ɰɢɧɤɚ, ɤɨɛɚɥɶɬɚ, ɦɚɝɧɢɹ ɢɥɢ ɠɟ ɞɢɨɤɫɢɞ ɫɜɢɧɰɚ. Ɉɫɧɨɜɧɵɦɢ 

ɤɨɧɟɱɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɷɬɢɥɟɧɝɥɢɤɨɥɶ ɢ 

ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ (ȾɆɌ); 

ɜ) ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɣ ɦɟɬɚɧɨɥɢɡ – ɪɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ ɩɪɢ ɞɚɜɥɟɧɢɢ 80 

ɚɬɦɨɫɮɟɪ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 300°ɋ; 

ɝ) ɝɢɞɪɨɥɢɡ – ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɤɨɝɞɚ ɉɗɌ, ɞɨɛɚɜɥɟɧɧɵɣ ɫ ɜɨɞɨɣ, ɧɚ 

ɜɵɯɨɞɟ ɞɚɟɬ ɬɟɪɟɮɬɚɥɟɜɵɟ ɤɢɫɥɨɬɵ (TPA) ɢ ɷɬɢɥɟɧɝɥɢɤɨɥɶ, ɪɟɚɤɰɢɸ ɩɪɨɜɨɞɹɬ 

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ pH. ɉɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 – 100°C ɫ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɜɫɟɝɨ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ; 

ɞ) ɚɦɦɨɧɨɥɢɡ – ɧɚɢɦɟɧɟɟ ɢɫɫɥɟɞɨɜɚɧɧɵɣ ɦɟɬɨɞ. Ɋɟɚɤɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (70 – 180°C)  ɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɚɦɦɢɚɤɚ 

ɢ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɷɬɢɥɟɧɚ. Ɋɟɚɤɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɤɚɬɚɥɢɡɢɪɨɜɚɧɚ 

ɚɰɟɬɚɬɨɦ ɰɢɧɤɚ. ɉɪɨɞɭɤɬɨɦ ɞɟɝɪɚɞɚɰɢɢ ɹɜɥɹɸɬɫɹ ɬɟ ɠɟ ɬɟɪɟɮɬɚɥɟɜɵɟ ɤɢɫɥɨɬɵ; 

ɟ) ɚɦɢɨɥɢɡ – ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɹ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɦɢɞɨɜ TPA ɢ 

ɷɬɢɥɟɧɝɥɢɤɨɥɹ, ɛɚɡɢɪɭɸɳɚɹɫɹ ɧɚ ɪɟɚɤɰɢɢ ɫ ɩɟɪɜɢɱɧɵɦɢ ɚɦɢɧɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ 

ɷɬɢɥɚɦɢɧ, ɦɟɬɢɥɚɦɢɧ, ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 20 ɞɨ 100°C. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ 

ɩɨɞɯɨɞ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ. Ɍɨ ɟɫɬɶ ɧɨɜɵɟ ɦɟɬɨɞɵ 

ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ ɫɨɫɬɨɹɬ ɢɡ ɭɠɟ ɧɟɫɤɨɥɶɤɢɯ ɷɬɚɩɨɜ, 



23 
 

ɨɛɴɟɞɢɧɹɸɳɢɯ ɪɚɡɧɵɟ ɬɢɩɵ ɩɟɪɟɪɚɛɨɬɤɢ: ɝɥɢɤɨɥɢɡ-ɝɢɞɪɨɥɢɡ, ɝɥɢɤɨɥɢɡ-

ɦɟɬɚɧɨɥɢɡ ɢ ɬɚɤ ɞɚɥɟɟ. ɇɨ ɜ ɨɫɧɨɜɧɨɦ ɜɟɞɭɳɢɟ ɩɨɡɢɰɢɢ ɩɨ ɨɛɪɚɛɨɬɤɟ 

ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɧɚ ɪɹɞɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚɧɢɦɚɸɬ ɦɟɬɨɞɵ 

ɦɟɬɚɧɨɥɢɡɚ ɢ ɝɥɢɤɨɥɢɡɚ; 

- ɬɟɪɦɨɥɢɡ ɢɥɢ ɬɟɪɦɢɱɟɫɤɚɹ ɞɟɩɨɥɢɦɟɪɢɡɚɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɢɞɪɨɨɤɢɫɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫɵ ɜ ɥɟɝɤɭɸ 

ɧɟɮɬɶ: ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɞɥɢɧɧɵɟ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɩɨɥɢɦɟɪɵ ɪɚɡɥɚɝɚɸɬɫɹ ɧɚ ɭɝɥɟɜɨɞɨɪɨɞɵ ɫ ɤɨɪɨɬɤɨɣ ɰɟɩɶɸ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɥɢɧɨɣ ɨɤɨɥɨ 18 ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ. ȼɚɪɢɚɧɬɵ ɪɟɚɤɰɢɣ: 

ɚ) ɩɢɪɨɥɢɡ – ɮɢɡɢɱɟɫɤɨɟ ɢ ɯɢɦɢɱɟɫɤɨɟ ɪɚɡɥɨɠɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (400 – 1000°C) ɩɪɢ ɧɢɡɤɨɦ 

ɞɚɜɥɟɧɢɢ ɤɢɫɥɨɪɨɞɚ) ɫ ɰɟɥɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɧɵɯ ɯɢɦɢɤɚɬɨɜ ɢ ɬɨɩɥɢɜɚ, ɚ 

ɬɚɤɠɟ ɩɨɥɭɤɨɤɫɚ ɢɡ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫ, ɩɢɪɨɥɢɡɚɬɨɪ ɢɫɩɚɪɹɟɬ ɩɥɚɫɬɢɤ ɢ 

ɨɛɪɚɡɭɸɳɢɣɫɹ ɝɚɡ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɫ ɩɨɥɭɱɟɧɢɟɦ ɛɟɧɡɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ 

ɦɚɡɭɬɚ. Ʉɪɨɦɟ ɬɨɝɨ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ ɫɵɪɶɹ, 

ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ; 

ɚ ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɟ ɦɨɧɨɦɟɪɨɜ, ɩɪɢɦɟɧɹɸɳɢɯɫɹ ɞɥɹ ɫɢɧɬɟɡɚ ɩɨɥɢɦɟɪɨɜ. 

ɉɢɪɨɥɢɡ ɭɦɟɧɶɲɚɟɬ ɨɛɴɟɦ ɨɬɯɨɞɨɜ ɧɚ 90% ɢ ɛɨɥɟɟ ɢ ɧɟ ɜɵɡɵɜɚɟɬ ɡɚɝɪɹɡɧɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɟɣ ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 

ɜɵɫɨɤɨɤɚɥɨɪɢɣɧɨɟ ɬɨɩɥɢɜɨ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɫɥɨɠɧɵɟ ɫɦɟɫɢ ɠɢɞɤɢɯ, 

ɬɜɟɪɞɵɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɀɢɞɤɢɟ ɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɚ ɝɚɡɨɨɛɪɚɡɧɵɟ – ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. 

ȼɜɢɞɭ ɨɛɪɚɬɢɦɨɫɬɢ ɪɟɚɤɰɢɣ ɨɛɪɚɡɨɜɚɧɢɹ, ɦɧɨɝɢɟ ɩɨɥɢɦɟɪɵ ɦɨɝɭɬ ɫɧɨɜɚ 

ɪɚɡɥɚɝɚɬɶɫɹ ɞɨ ɦɨɧɨɦɟɪɨɜ – ɢɫɯɨɞɧɵɯ ɜɟɳɟɫɬɜ. ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɫɜɟɞɟɧɢɹ ɨ ɜɵɯɨɞɟ ɦɨɧɨɦɟɪɨɜ ɩɪɢ ɩɢɪɨɥɢɡɟ ɧɟɤɨɬɨɪɵɯ ɩɨɥɢɦɟɪɨɜ. 

 

Ɍɚɛɥɢɰɚ 3 – ȼɵɯɨɞ ɦɨɧɨɦɟɪɚ ɩɪɢ ɩɢɪɨɥɢɡɟ ɩɨɥɢɦɟɪɨɜ 

ɉɨɥɢɦɟɪ ɉɋ ɉɗ ɉɉ ɉɗɌ 

ɉɪɨɰɟɧɬ ɦɨɧɨɦɟɪɚ 42 10 2 100 
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ɛ) ɝɚɡɢɮɢɤɚɰɢɹ – ɷɬɨ ɱɚɫɬɢɱɧɨɟ ɨɤɢɫɥɟɧɢɟ ɢɥɢ ɧɟɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ 

ɭɝɥɟɪɨɞɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɨɞɟɪɠɚɳɢɯ ɫɦɟɫɶ ɦɨɧɨɨɤɫɢɞɚ 

ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞ. ɂɧɚɱɟ ɝɚɡɢɮɢɤɚɰɢɸ ɧɚɡɵɜɚɸɬ «ɫɢɧɬɟɡ-ɝɚɡ». Ƚɚɡɢɮɢɤɚɰɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɧɢɬɟɥɹ ɬɨɩɥɢɜɚ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɬɥɨɜ, ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ 

ɜɟɳɟɫɬɜ ɜ ɦɟɬɚɧɨɥ, ɚɦɦɢɚɤ ɢ ɞɪɭɝɢɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɞɥɹ ɫɠɢɠɟɧɢɹ ɜ 

ɬɪɚɧɫɩɨɪɬɧɨɟ ɬɨɩɥɢɜɨ, ɬɚɤɨɟ ɤɚɤ ɞɢɡɟɥɶɧɵɣ ɛɟɧɡɢɧ ɢ ɪɟɚɤɬɢɜɧɨɟ ɬɨɩɥɢɜɨ, ɢ ɞɥɹ 

ɦɟɬɚɧɢɡɚɰɢɢ, ɬɚɤɨɣ ɤɚɤ ɫɢɧɬɟɡ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ƚɚɡɢɮɢɤɚɰɢɹ ɢɦɟɟɬ ɦɧɨɝɨ 

ɩɪɟɢɦɭɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɷɮɮɟɤɬɢɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɦɟɲɚɧɧɵɯ ɩɥɚɫɬɢɤɨɜ, 

ɨɬɫɭɬɫɬɜɢɟ ɨɩɚɫɧɵɯ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ 

ɷɧɟɪɝɢɢ, ɚ ɢɡ-ɡɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɞɟɥɹɸɬɫɹ ɦɟɧɟɟ ɬɨɤɫɢɱɧɵɟ ɝɚɡɵ. Ⱥ ɡɚ 

ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɞɟɫɹɬɤɚ ɥɟɬ ɝɚɡɢɮɢɤɚɰɢɹ ɪɚɡɜɢɜɚɥɚɫɶ ɜ ɫɬɨɪɨɧɭ ɩɨɥɭɱɟɧɢɹ 

ɰɟɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɤɚɤ ɢɡ ɛɢɨɦɚɫɫɵ ɩɪɨɞɭɤɬɨɜ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɬɜɟɪɞɵɯ ɨɫɬɚɬɤɨɜ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɝɚɡɢɮɢɤɚɰɢɹ ɫɱɢɬɚɟɬɫɹ 

ɷɮɮɟɤɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɞɥɹ ɞɟɝɪɚɞɚɰɢɢ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ; 

ɜ) ɝɢɞɪɢɪɨɜɚɧɢɟ (ɝɢɞɪɨɤɪɟɤɢɧɝ) – ɹɜɥɹɟɬɫɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, 

ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɯɨɞɵ ɩɥɚɫɬɢɤɚ (ɉɗ, ɉɉ, ɉɋ) ɧɚɝɪɟɜɚɸɬ ɜɨɞɨɪɨɞɨɦ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɦɟɬɚɧɚ, ɷɬɚɧɚ, ɩɪɨɩɚɧɚ, ɛɟɧɡɢɧɚ, ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɫɦɚɡɨɱɧɨɝɨ 

ɦɚɫɥɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɉȼɏ ɝɢɞɪɚɬɢɪɭɸɬ ɢ ɫɦɟɲɢɜɚɸɬ ɫɨ ɫɦɟɫɶɸ 

ɯɥɨɪɨɜɨɞɨɪɨɞɚ ɢ ɫɭɥɶɮɢɞ ɧɚɬɪɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ. 

Ƚɢɞɪɨɤɪɟɤɢɧɝ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɢɧɬɟɪɟɫɧɨɣ 

ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɰɟɩɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɞɨɪɨɞ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɞɚɥɟɧɢɸ ɝɟɬɟɪɨɚɬɨɦɨɜ (Cl, N ɢ S), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ 

ɜ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɚɯ. Ɉɞɧɚɤɨ ɝɢɞɪɢɪɨɜɚɧɢɟ ɨɛɥɚɞɚɟɬ ɧɟɫɤɨɥɶɤɢɦɢ 

ɧɟɞɨɫɬɚɬɤɚɦɢ. Ƚɥɚɜɧɵɦ ɨɛɪɚɡɨɦ – ɷɬɨ ɫɬɨɢɦɨɫɬɶ ɜɨɞɨɪɨɞɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɪɚɛɨɬɚɬɶ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ. 

ɑɟɬɜɟɪɬɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ. Ɂɞɟɫɶ ɪɟɱɶ ɢɞɟɬ  ɨ ɫɠɢɝɚɧɢɢ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ. 

ɉɨɥɟɡɧɨ ɢɡɜɥɟɤɚɬɶ ɷɧɟɪɝɢɸ ɢɡ ɩɥɚɫɬɦɚɫɫ, ɢɫɩɨɥɶɡɭɹ ɩɥɚɫɬɦɚɫɫɵ ɜ ɤɚɱɟɫɬɜɟ 

ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚ, ɚ ɡɚɬɟɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɋɠɢɝɚɧɢɟ 

ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɨ ɤɚɤ ɫɩɨɫɨɛ ɭɧɢɱɬɨɠɟɧɢɹ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɭɬɢɥɢɡɢɪɨɜɚɧɧɵɯ 
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ɩɥɚɫɬɢɤɨɜ, ɨɞɧɚɤɨ ɩɪɢ ɫɠɢɝɚɧɢɢ ɜɨ-ɩɟɪɜɵɯ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɜɥɟɤɚɸɬɫɹ 

ɩɨɥɟɡɧɵɟ  ɩɪɨɞɭɤɬɵ ɢɡ ɦɭɫɨɪɚ, ɚ ɜɨ-ɜɬɨɪɵɯ, ɜɵɞɟɥɹɟɬɫɹ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɬɨɤɫɢɱɧɵɯ ɨɫɬɚɬɤɨɜ, ɱɟɦ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɦ ɪɚɡɥɨɠɟɧɢɢ, ɬɚɤ ɤɚɤ 

ɫɠɢɝɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɢɥɶɧɨ ɨɤɢɫɥɹɸɳɟɣ ɫɪɟɞɟ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɝɚɡɢɮɢɤɚɰɢɹ 

ɬɪɟɛɭɟɬ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɪɟɞɵ. Ɉɞɧɚɤɨ, ɤɨɧɟɱɧɨ, ɫɬɨɢɬ ɭɱɟɫɬɶ – ɩɪɢ 

ɝɚɡɢɮɢɤɚɰɢɢ ɜɵɞɟɥɹɟɬɫɹ ɭɝɚɪɧɵɣ ɝɚɡ ɫ ɜɨɞɨɪɨɞɨɦ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɟɪɟɪɚɛɨɬɤɢ 

ɱɪɟɡɜɵɱɚɣɧɨ ɩɪɢɜɥɟɤɚɬɟɥɟɧ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧɢɹ 

ɫɨɪɬɢɪɨɜɤɢ ɨɬɯɨɞɨɜ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɨɫɬɚ ɰɟɧ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɟ ɬɨɩɥɢɜɨ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɜɢɞɟ ɬɨɩɥɢɜɚ ɨɞɧɨɣ ɬɨɧɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɫɦɟɲɚɧɧɵɯ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ ɫɨɯɪɚɧɹɟɬ 1,4 ɬ ɭɝɥɹ. Ɋɚɧɟɟ, ɜ ɞɟɫɹɬɵɯ ɝɨɞɚɯ 

ɞɜɚɞɰɚɬɶ ɩɟɪɜɨɝɨ ɜɟɤɚ ɲɢɪɨɤɨ ɛɵɥɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɦɧɟɧɢɟ ɨ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɭɩɟɪɬɨɤɫɢɤɚɧɬɚɦɢ ɢɡ-ɡɚ ɫɠɢɝɚɧɢɹ ɨɬɯɨɞɨɜ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ, ɨɞɧɚɤɨ, ɨɧɨ ɢɦɟɥɨ ɦɟɫɬɨ ɛɵɬɶ ɜɜɢɞɭ ɩɪɢɦɟɧɟɧɢɹ ɧɵɧɟ ɭɠɟ 

ɭɫɬɚɪɟɜɲɢɯ ɦɭɫɨɪɨɫɠɢɝɚɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɇɵɧɟ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɷɬɢ ɜɟɳɟɫɬɜɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

(1200 – 1400°C) ɧɟɨɛɪɚɬɢɦɨ ɪɚɫɩɚɞɚɸɬɫɹ, ɚ ɚɞɫɨɪɛɢɪɭɸɳɢɟ ɮɢɥɶɬɪɵ ɩɨɝɥɨɳɚɸɬ 

ɧɟɪɚɡɥɨɠɢɜɲɭɸɫɹ ɱɚɫɬɶ. ȼɵɛɪɨɫɵ ɞɢɨɤɫɢɧɨɜ ɞɨɫɬɢɝɚɸɬ ɜɫɟɝɨ 0,6 ɦɤɝ ɧɚ ɬɨɧɧɭ. 

ɉɪɢ ɫɠɢɝɚɧɢɢ ɬɨɧɧɵ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ ɜɵɞɟɥɹɟɬɫɹ 1 – 10 ɦɤɝ ɞɢɨɤɫɢɧɚ. 

 

2.2 ɉɟɪɟɪɚɛɨɬɤɚ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɠɢɜɵɯ 
ɨɪɝɚɧɢɡɦɨɜ 

 

ɋɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɭɱɟɧɵɟ ɪɚɡɧɵɯ ɫɬɪɚɧ ɫɬɚɥɢ ɧɚɯɨɞɢɬɶ 

ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɟ ɫɩɨɫɨɛɵ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɚ. Ȼɢɨɥɨɝɢɱɟɫɤɨɟ 

ɪɚɡɥɨɠɟɧɢɟ ɩɥɚɫɬɢɤɨɜɨɝɨ ɦɭɫɨɪɚ ɫɬɚɥɨ ɧɚɫɬɨɹɳɢɦ ɩɪɨɪɵɜɨɦ. 

Ⱦɨ 2007 ɝɨɞɚ ɦɢɪɭ ɧɟ ɛɵɥ ɢɡɜɟɫɬɟɧ ɧɢ ɨɞɢɧ ɨɪɝɚɧɢɡɦ ɢɥɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦ, 

ɫɩɨɫɨɛɧɵɣ ɞɟɝɪɚɞɢɪɨɜɚɬɶ ɩɥɚɫɬɢɤɢ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɫɜɨɟɝɨ ɪɨɫɬɚ. Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɝɨɞɭ ɧɟɦɟɰɤɢɟ ɭɱɟɧɵɟ ɨɛɧɚɪɭɠɢɥɢ – ɧɢɬɱɚɬɵɟ 

ɝɪɢɛɵ Fusariumoxysporum ɢ F. Solani ɫɩɨɫɨɛɧɵ ɪɚɫɬɢ ɧɚ ɦɢɧɟɪɚɥɶɧɨɣ ɫɪɟɞɟ, 

ɫɨɞɟɪɠɚɳɟɣ ɧɢɬɢ ɩɨɥɢɷɬɢɥɟɧɮɬɚɥɚɬɚ. ɉɪɢɱɟɦ ɉɗɌ, ɨɛɪɚɛɨɬɚɧɧɵɣ ɮɟɪɦɟɧɬɨɦ 
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ɢɡ Fusariumoxysporum ɩɨɤɚɡɚɥ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɪɨɫɬ 

ɝɢɞɪɨɮɢɥɶɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɨɦ, ɨɛɪɚɛɨɬɚɧɧɵɦ 

ɮɟɪɦɟɧɬɨɦ ɢɡ F. solani[8]. 

Ƚɪɭɩɩɚ ɛɢɨɯɢɦɢɤɨɜ ɢɡ Ƀɟɥɶɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɩɪɢɲɥɚ ɤ ɨɬɤɪɵɬɢɸ, ɱɬɨ 

ɨɛɢɬɚɸɳɢɣ ɜ ɬɪɨɩɢɱɟɫɤɢɯ ɞɠɭɧɝɥɹɯ ɗɤɜɚɞɨɪɚ ɷɧɞɨɮɢɬɧɵɣ ɝɪɢɛ 

Pestalotiopsismicrospora ɫɩɨɫɨɛɟɧ ɩɢɬɚɬɶɫɹ, ɩɟɪɟɜɚɪɢɜɚɹ ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ 

ɩɥɚɫɬɦɚɫɫɵ. ɉɪɢɱɟɦ ɨɧɢ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɥɢ: ɝɪɢɛ ɫɩɨɫɨɛɟɧ ɪɚɡɥɚɝɚɬɶ ɧɟ ɬɨɥɶɤɨ 

ɬɜɟɪɞɵɟ ɩɥɚɫɬɢɤɨɜɵɟ ɩɪɟɞɦɟɬɵ, ɧɨ ɞɚɠɟ ɠɢɞɤɢɟ, ɚ ɤɪɨɦɟ ɬɨɝɨ ɫɢɧɬɟɬɢɱɟɫɤɢɟ 

ɜɨɥɨɤɧɚ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɨɞɟɠɞɟ. Ƚɪɢɛɵ ɫɨɯɪɚɧɹɸɬ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɪɚɡɥɨɠɟɧɢɸ ɩɥɚɫɬɦɚɫɫ ɢ ɜ ɤɢɫɥɨɪɨɞɧɨɣ ɢ ɜ ɛɟɫɤɢɫɥɨɪɨɞɧɨɣ 

ɫɪɟɞɟ. ɍɱɟɧɵɦɢ ɛɵɥɨ ɨɛɴɹɜɥɟɧɨ, ɱɬɨ ɢɡ ɞɚɧɧɨɝɨ ɝɪɢɛɚ ɢɦ ɭɞɚɥɨɫɶ ɜɵɞɟɥɢɬɶ 

ɜɵɪɚɛɚɬɵɜɚɟɦɵɣ ɢɦ ɮɟɪɦɟɧɬ ɢɡ ɤɥɚɫɫɚ ɫɟɪɢɧ-ɝɢɞɪɨɥɚɡ. ɂɦɟɧɧɨ ɫ ɩɨɦɨɳɶɸ 

ɷɬɨɝɨ ɮɟɪɦɟɧɬɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ ɩɨɥɢɭɪɟɬɚɧɨɜ [9]. 

ȿɳɟ ɱɭɬɶ ɩɨɡɠɟ ɭɱɟɧɵɦɢ ɢɡ Ʉɢɬɚɹ ɢ Ʉɟɧɢɢ ɛɵɥɨ ɜɵɹɫɧɟɧɨ: ɉɥɟɫɧɟɜɵɣ 

ɝɪɢɛ Aspergillustubingensis  ɬɚɤɠɟ ɫɩɨɫɨɛɟɧ ɤ ɪɚɡɥɨɠɟɧɢɸ ɩɥɚɫɬɢɤɨɜ: ɨɧ ɪɚɫɬɟɬ 

ɧɚ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɢ ɜɵɞɟɥɹɟɬ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɢɰɟɥɢɹ 

ɪɚɡɪɭɲɢɬɟɥɶɧɵɟ ɞɥɹ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɜ ɩɨɥɢɦɟɪɚɯ ɮɟɪɦɟɧɬɵ. Ɉɧ ɢɡɨɛɪɚɠɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 3. ɍɱɟɧɵɟ ɭɫɬɚɧɨɜɢɥɢ: ɝɪɢɛ ɪɚɡɥɚɝɚɟɬ ɩɥɚɫɬɦɚɫɫɭ ɡɚ ɧɟɫɤɨɥɶɤɨ 

ɧɟɞɟɥɶ. Ⱥ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɡɥɨɠɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɤɢɫɥɨɬɧɨ-

ɳɟɥɨɱɧɨɣ ɛɚɥɚɧɫ [10]. 

 

 

 

Ɋɢɫɭɧɨɤ 3 – ɉɥɟɫɧɟɜɵɣ ɝɪɢɛ Aspergillustubingensis 
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ɉɨɦɢɦɨ ɜɫɟɝɨ, Ⱥɦɟɪɢɤɚɧɫɤɢɟ ɭɱɟɧɵɟ ɫɨɜɦɟɫɬɧɨ ɫ ɤɢɬɚɣɫɤɢɦɢ ɫɟɞɥɚɥɢ 

ɨɬɤɪɵɬɢɟ: ɩɟɧɨɩɥɚɫɬ ɦɨɝɭɬ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɝɭɫɟɧɢɰɵ ɦɭɱɧɵɯ ɯɪɭɳɚɤɨɜ  

(Tenebriomolitor). ɗɬɨ ɛɵɥɨ ɜɵɹɫɧɟɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚ: ɜ ɬɟɱɟɧɢɟ 

ɞɜɭɯ ɧɟɞɟɥɶ ɜ ɫɬɟɤɥɹɧɧɵɯ ɤɨɥɛɚɯ ɫ ɡɚɤɥɸɱɟɧɧɵɦɢ ɜ ɧɢɯ ɝɭɫɟɧɢɰɚɦɢ ɩɨ 40 

ɲɬɭɤ ɢ 6 ɝɪɚɦɦɚɦɢ ɩɟɧɨɩɥɚɫɬɚ ɢɡɦɟɪɹɥɫɹ ɭɪɨɜɟɧɶ COଶ. Ɂɚ ɞɜɟ   ɧɟɞɟɥɢ ɥɢɱɢɧɤɢ 

ɩɨɟɞɚɥɢ ɨɤɨɥɨ 1/4, ɢ ɢɡ ɫɴɟɞɟɧɧɨɣ ɦɚɫɫɵ 48% ɩɪɟɨɛɪɚɡɨɜɵɜɚɥɨɫɶ ɜ ɭɝɥɟɤɢɫɥɵɣ 

ɝɚɡ, ɚ 49% – ɜɵɞɟɥɟɧɨ; ɨɫɬɚɥɶɧɚɹ ɠɟ ɦɚɫɫɚ ɩɪɟɨɛɪɚɡɨɜɵɜɚɥɚɫɶ ɜ ɷɧɟɪɝɢɸ ɢ 

ɦɚɫɫɭ ɬɟɥɚ ɝɭɫɟɧɢɰ. ɉɨɫɪɟɞɫɬɜɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ: ɩɟɧɨɩɥɚɫɬ 

ɞɟɝɪɚɞɢɪɨɜɚɧ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɜɚɪɢɜɚɧɢɹ. ɍɱɟɧɵɟ ɞɨɛɚɜɢɥɢ ɜ ɪɚɰɢɨɧ ɥɢɱɢɧɨɤ 

ɚɧɬɢɛɢɨɬɢɤɢ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɟ ɩɪɨɰɟɫɫɚ ɩɟɪɟɜɚɪɢɜɚɧɢɹ 

ɩɟɧɨɩɥɚɫɬɚ, ɱɬɨ ɨɡɧɚɱɚɥɨ: ɡɚ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɭ  ɜ ɨɬɜɟɬɟ ɛɚɤɬɟɪɢɢ, ɠɢɜɭɳɢɟ 

ɜɧɭɬɪɢ ɥɢɱɢɧɨɤ. ɉɨɫɥɟ ɱɟɝɨ ɛɵɥ ɩɪɨɜɟɞɟɧ ɟɳɟ ɪɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨ 

ɨɤɨɧɱɚɧɢɸ ɤɨɬɨɪɵɯ ɢɡ ɱɟɪɜɟɣ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 13 ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ, ɤɨɬɨɪɵɯ 

ɜɵɪɚɳɢɜɚɥɢ ɧɚ ɩɨɞɤɨɪɦɤɟ ɢɡ ɩɟɧɨɩɥɚɫɬɚ. ɇɚɢɥɭɱɲɢɯ ɭɫɩɟɯɨɜ ɞɨɛɢɥɢɫɶ ɫ 

ɛɚɤɬɟɪɢɹɦɢ Exiguobacterium[11]. 

ȼ əɩɨɧɢɢ ɜ 2016 ɝɨɞɭ ɛɵɥ ɜɵɜɟɞɟɧ ɧɨɜɵɣ ɜɢɞ ɛɚɤɬɟɪɢɣ, ɪɚɡɥɚɝɚɸɳɢɯ 

ɩɨɥɢɷɬɢɥɟɧɮɬɚɥɚɬ ɭɱɟɧɵɦɢ ɢɡ Ʉɢɨɬɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɬɟɯɧɨɥɨɝɢɢ ɢ ɍɧɢɜɟɪɫɢɬɟɬɚ 

Ʉɷɣɨ [12]. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɡɚɜɨɞɟ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɉɗɌ-ɛɭɬɵɥɨɤ  ɛɵɥɨ 

ɨɬɨɛɪɚɧɨ 250 ɡɚɝɪɹɡɧɟɧɧɵɯ ɨɬɯɨɞɚɦɢ ɩɥɚɫɬɢɤɚ ɩɪɨɛ ɩɨɱɜɵ, ɫɬɨɱɧɵɯ ɜɨɞ ɢ 

ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɫ ɬɟɪɪɢɬɨɪɢɢ ɡɚɜɨɞɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɢɤɨɜɵɯ ɛɭɬɵɥɨɤ ɜ 

ɩɨɪɬɨɜɨɦ ɝɨɪɨɞɟ ɋɚɤɚɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɟɞɟɧ ɨɬɛɨɪ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, 

ɪɚɫɬɭɳɢɯ ɧɚ ɉɗɌ-ɩɥɟɧɤɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥ ɨɛɧɚɪɭɠɟɧ ɧɨɜɵɣ ɜɢɞ ɛɚɤɬɟɪɢɣ: 

Ideonellasakaiensis 201-F6 – ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɚɹ ɚɷɪɨɛɧɚɹ ɛɟɬɚ-ɩɪɨɬɟɨɛɚɤɬɟɪɢɹ, 

ɢɫɩɨɥɶɡɭɸɳɚɹ ɩɨɥɢɷɬɢɥɟɧ ɉɗɌ ɤɚɤ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ ɞɥɹ ɫɟɛɹ. ɉɪɢ 

ɪɨɫɬɟ ɞɚɧɧɨɣ ɛɚɤɬɟɪɢɢ ɩɪɨɢɫɯɨɞɢɬ ɫɢɥɶɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɉɗɌ-ɩɥɟɧɤɢ ɢ ɜ 

ɬɟɱɟɧɢɢ 6 ɧɟɞɟɥɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30°ɋ ɩɥɟɧɤɚ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ ɢɫɱɟɡɚɟɬ. 

ɉɪɢɜɟɞɟɧɧɵɣ ɧɢɠɟ ɪɢɫɭɧɨɤ 4 ɹɜɥɹɟɬɫɹ ɢɥɥɸɫɬɪɚɰɢɟɣ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ȼɵɹɫɧɢɥɨɫɶ, ɛɚɤɬɟɪɢɢ ɜ ɞɜɟ ɫɬɚɞɢɢ ɝɢɞɪɨɥɢɡɭɸɬ ɩɨɥɢɦɟɪ: ɧɚ ɩɟɪɜɨɣ ɩɪɟɜɪɚɳɚɹ 

ɟɝɨ ɜ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɨɟ ɜɟɳɟɫɬɜɨ – ɦɨɧɨɝɢɞɪɨɤɫɢɷɬɢɥɨɜɵɣ ɷɮɢɪ ɬɟɪɟɮɬɚɥɟɜɨɣ 

ɤɢɫɥɨɬɵ. Ⱦɚɧɧɨɟ ɩɪɟɜɪɚɳɟɧɢɟ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɮɟɪɦɟɧɬɚ, ɧɚɡɜɚɧɧɨɝɨ ɭɱɟɧɵɦɢ 
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ɉɗɌɚɡɨɣ. ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɥɨɠɟɧɢɟ ɦɨɧɨɦɟɪɚ ɫ ɩɨɦɨɳɶɸ 

ɞɪɭɝɨɝɨ ɮɟɪɦɟɧɬɚ – ɆɗɌɚɡɵ. Ʉɨɧɟɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɪɚɡɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɬɟɪɟɮɬɚɥɟɜɚɹ ɤɢɫɥɨɬɚ ɢ ɷɬɢɥɟɧɝɥɢɤɨɥɶ. 

 

 

 

Ɋɢɫɭɧɨɤ 4 – ɉɥɟɧɤɚ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ, ɪɚɡɪɭɲɟɧɧɚɹ ɛɚɤɬɟɪɢɹɦɢ 

Ideonellasakaiensis 

 

ɋɨɜɟɪɲɟɧɧɨ ɧɟɞɚɜɧɨ, ɜ 2017 ɝɨɞɭ ɜ ɧɚɭɱɧɨɦ ɠɭɪɧɚɥɟ Current Biology 

ɛɵɥɚ ɨɩɭɛɥɢɤɨɜɚɧɚ ɪɚɛɨɬɚ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɫɤɚɡɵɜɚɥɨɫɶ ɨɛ ɭɧɢɤɚɥɶɧɵɯ ɫɜɨɣɫɬɜɚɯ  

ɝɭɫɟɧɢɰɵ ɧɚɫɟɤɨɦɨɝɨ Galleriamellonella ɢɥɢ ɢɧɚɱɟ «ɛɨɥɶɲɚɹ ɜɨɫɤɨɜɚɹ ɦɨɥɶ», 

ɨɬɤɪɵɬɵɯ ɫɨɜɟɪɲɟɧɧɨ ɫɥɭɱɚɣɧɨ Ɏɟɞɟɪɢɤɨɣ Ȼɟɪɬɨɱɢɧɢ (Federica Bertocchini), 

ɹɜɥɹɸɳɟɣɫɹ ɱɥɟɧɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɤɨɦɚɧɞɵ ɢɡ ɂɧɫɬɢɬɭɬɚ ɛɢɨɦɟɞɢɰɢɧɵ ɢ 

ɛɢɨɬɟɯɧɨɥɨɝɢɣ Ʉɚɧɬɚɛɪɢɢ (ɂɫɩɚɧɢɹ). Ȼɨɥɶɲɚɹ ɜɨɫɤɨɜɚɹ ɦɨɥɶ ɫɱɢɬɚɟɬɫɹ 

ɩɚɪɚɡɢɬɨɦ, ɬɚɤ ɤɚɤ ɨɬɤɥɚɞɵɜɚɟɬ ɜ ɭɥɶɹɯ ɦɟɞɨɧɨɫɧɵɯ ɩɱɟɥ ɥɢɱɢɧɤɢ, ɝɞɟ ɨɧɢ 

ɩɢɬɚɸɬɫɹ ɜɨɫɤɨɦ, ɩɵɥɶɰɨɣ ɢ ɦɟɞɨɦ, ɩɨɜɪɟɠɞɚɹ ɜ ɭɥɶɹɯ ɚɛɫɨɥɸɬɧɨ ɜɫɟ: ɫɨɬɵ, 

ɩɟɪɝɭ, ɪɚɦɤɢ ɢ ɞɚɠɟ ɭɬɟɩɥɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ. Ɉɬɤɪɵɬɢɟ ɫɞɟɥɚɧɨ ɛɵɥɨ ɩɪɢ 

ɨɱɢɫɬɤɟ ɩɱɟɥɢɧɵɯ ɭɥɶɟɜ ɨɬ ɩɚɪɚɡɢɬɨɜ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɤɥɚɞɵɜɚɥɢɫɶ ɜ ɩɪɨɫɬɨɣ 

ɩɥɚɫɬɢɤɨɜɵɣ ɩɚɤɟɬ. Ȼɭɤɜɚɥɶɧɨ ɦɢɧɭɬ ɱɟɪɟɡ ɫɨɪɨɤ Ɏɟɞɟɪɢɤɚ ɨɛɧɚɪɭɠɢɥɚ 

ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɦɟɥɤɢɯ ɞɵɪɨɱɟɤ, ɩɪɨɟɞɟɧɧɵɯ ɝɭɫɟɧɢɰɚɦɢ.  

ɉɨ ɨɰɟɧɤɚɦ ɭɱɟɧɵɯ-ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɫɤɨɪɨɫɬɶ ɛɢɨɞɟɝɪɚɞɚɰɢɢ 

ɩɨɥɢɷɬɢɥɟɧɚ ɝɭɫɟɧɢɰɚɦɢ ɛɨɥɶɲɨɣ ɜɨɫɤɨɜɨɣ ɦɨɥɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜɵɲɟ, ɱɟɦ 
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ɞɚɠɟ ɭ ɛɚɤɬɟɪɢɣ-ɩɨɟɞɚɬɟɥɟɣ ɩɥɚɫɬɢɤɚ Ideonellasakaiensis, ɨ ɤɨɬɨɪɵɯ ɪɚɫɫɤɚɡɚɧɨ 

ɜɵɲɟ. Ȼɚɤɬɟɪɢɢ (ɧɟɛɨɥɶɲɚɹ ɩɥɟɧɤɚ ɢɡ ɛɚɤɬɟɪɢɣ, ɩɥɨɳɚɞɶɸ 1 ɫɦ2) ɩɨɟɞɚɥɢ 0,13 

ɦɝ ɩɨɥɢɷɬɢɥɟɧɮɬɚɥɚɬɚ ɜ ɫɭɬɤɢ, ɚ ɝɭɫɟɧɢɰɵ ɩɨɠɢɪɚɸɬ ɦɚɬɟɪɢɚɥ ɛɭɤɜɚɥɶɧɨ ɧɚ 

ɝɥɚɡɚɯ. ɇɚ ɛɚɡɟ ɤɚɮɟɞɪɵ ɛɢɨɯɢɦɢɢ Ʉɟɦɛɪɢɞɠɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɛɵɥ 

ɩɨɫɬɚɜɥɟɧ ɷɤɫɩɟɪɢɦɟɧɬ ɧɚ ɜɪɟɦɹ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɩɨɱɬɢ ɫɨɬɧɹ ɝɭɫɟɧɢɰ ɛɵɥɚ 

ɩɨɦɟɳɟɧɚ ɜ ɨɛɵɤɧɨɜɟɧɧɵɟ ɩɥɚɫɬɢɤɨɜɵɟ ɩɚɤɟɬɵ. Ƚɭɫɟɧɢɰɵ ɩɪɨɟɥɢ ɜ ɧɢɯ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɵɪ ɭɠɟ ɱɟɪɟɡ 40 ɦɢɧɭɬ, ɚ ɫɩɭɫɬɹ 12 ɱɚɫɨɜ ɦɚɫɫɚ 

ɩɥɚɫɬɢɤɚ ɭɦɟɧɶɲɢɥɚɫɶ ɧɚ 92 ɦɝ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɱɟɧɵɟ ɡɚɧɢɦɚɸɬɫɹ ɢɡɭɱɟɧɢɟɦ ɞɟɬɚɥɟɣ ɛɢɨɞɟɝɪɚɞɚɰɢɢ 

ɜɨɫɤɚ ɢ ɩɥɚɫɬɢɤɚ, ɨɞɧɚɤɨ ɭɠɟ ɫɟɣɱɚɫ ɭɫɬɚɧɨɜɥɟɧɨ: ɝɭɫɟɧɢɰɵ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 

ɪɚɡɪɭɲɚɸɬ ɨɞɢɧɚɤɨɜɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ (CH²−CH²) ɜ 

ɜɟɳɟɫɬɜɟ.ɉɨ ɯɢɦɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ ɢ ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ ɜɨɫɤ – ɷɬɨ ɩɨɥɢɦɟɪ, ɧɟɱɬɨ 

ɜɪɨɞɟ «ɩɪɢɪɨɞɧɨɝɨ ɩɥɚɫɬɢɤɚ», ɢ ɟɝɨ ɫɬɪɭɤɬɭɪɚ ɧɟ ɧɚɦɧɨɝɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɩɨɥɢɷɬɢɥɟɧɚ. 

 −ሺCHଶ − CHଶሻn− – ɩɨɥɢɷɬɢɥɟɧ (ɨɫɧɨɜɧɚɹ ɟɞɢɧɢɰɚ) 

 OH − ሺCHଶ − CHଶሻ − OH– ɷɬɢɥɟɧɝɥɢɤɨɥɶ 

 CHଷ − ሺCHଶ − CHଶሻ7−COO − CHଶ − ሺCHଶ − CHଶሻ14−CHଷ– ɩɱɟɥɢɧɵɣ ɜɨɫɤ 

(ɷɮɢɪ ɩɚɥɶɦɢɬɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɦɢɪɢɰɢɥɨɜɨɝɨ ɫɩɢɪɬɚ) 

 

ɉɨɫɪɟɞɫɬɜɨɦ ɫɩɟɤɬɪɨɫɤɨɩɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɤɚɤ 

ɝɭɫɟɧɢɰɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɪɚɡɪɭɲɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɜ ɩɨɥɢɷɬɢɥɟɧɟ, ɢ ɱɬɨ 

ɪɟɡɭɥɶɬɚɬɨɦ ɩɟɪɟɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɷɬɢɥɟɧɝɥɢɤɨɥɶ – ɞɜɭɯɚɬɨɦɧɵɣ ɫɩɢɪɬ, 

ɩɪɨɫɬɟɣɲɢɣ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɨɥɢɨɥɨɜ. Ⱥɧɚɥɢɡ ɞɨɤɚɡɚɥ, ɞɵɪɵ ɜ ɩɥɚɫɬɢɤɨɜɨɦ 

ɩɚɤɟɬɟ ɹɜɥɹɸɬɫɹ ɧɚ ɩɪɨɫɬɨ ɪɟɡɭɥɶɬɚɬɨɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɟɪɟɠɟɜɵɜɚɧɢɹ 

ɦɚɬɟɪɢɚɥɚ, ɧɟɬ, ɷɬɨ ɫɚɦɚɹ ɧɚɫɬɨɹɳɚɹ ɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɢ ɛɢɨɞɟɝɪɚɞɚɰɢɹ 

ɦɚɬɟɪɢɚɥɚ. ɑɬɨ ɞɨɤɚɡɚɧɨ ɛɵɥɨ ɟɳɟ ɨɞɧɢɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ: ɝɭɫɟɧɢɰ ɢɡɦɟɥɶɱɢɥɢ 

ɜ ɩɚɫɬɭ ɢ ɧɚɦɚɡɚɥɢ ɟɣ ɩɨɥɢɷɬɢɥɟɧɨɜɭɸ ɩɥɟɧɤɭ, ɡɚɬɟɦ ɨɫɬɚɜɢɥɢ ɧɚ ɧɟɫɤɨɥɶɤɨ 



30 
 

ɱɚɫɨɜ. ɂɬɨɝ ɨɤɚɡɚɥɫɹ ɬɨɬ ɠɟ – ɢɫɱɟɡɧɨɜɟɧɢɟ ɱɚɫɬɢ ɩɥɚɫɬɢɤɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɷɬɢɥɟɧɝɥɢɤɨɥɹ. Ɏɟɪɦɟɧɬ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɝɭɫɟɧɢɰɵ ɩɟɪɟɜɚɪɢɜɚɸɬ ɩɥɚɫɬɢɤ, 

ɩɨɤɚ ɧɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ, ɧɨ ɜɟɞɭɬɫɹ ɚɤɬɢɜɧɵɟ ɪɚɛɨɬɵ ɩɨ ɢɡɭɱɟɧɢɸ[13]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɫɟɦ ɧɚɣɞɟɧɧɵɦ ɫɩɨɫɨɛɚɦ 

ɪɚɡɥɨɠɟɧɢɹ ɩɥɚɫɬɢɤɚ ɩɪɨɞɨɥɠɚɸɬɫɹ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɣ ɢ ɪɟɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɦɚɫɲɬɚɛɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɨɛɧɚɪɭɠɟɧɧɵɯ 

ɫɜɨɣɫɬɜ ɠɢɜɵɯ ɫɭɳɟɫɬɜ. 

 

2.3 ɉɟɪɟɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɥɹ ɩɥɚɫɬɢɤɨɜ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɬɜɟɪɞɵɯ 

ɤɨɦɦɭɧɚɥɶɧɵɯ ɨɬɯɨɞɨɜ (ɌɄɈ) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ (ɪɢɫɭɧɨɤ 5): 

ɩɨ ɜɟɫɭ ɢ ɨɛɴɟɦɭ ɩɥɚɫɬɦɚɫɫɵ ɡɚɧɢɦɚɸɬ ɜɬɨɪɨɟ ɦɟɫɬɨ, ɚ ɩɨ ɫɬɨɢɦɨɫɬɢ — ɩɟɪɜɨɟ, 

ɜɜɢɞɭ ɢɯ ɛɨɥɶɲɟɣ ɫɬɨɢɦɨɫɬɢ (ɜ 5 – 15 ɪɚɡ ɜɵɲɟ) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɦɚɤɭɥɚɬɭɪɨɣ ɢ 

ɫɬɟɤɥɨɦ [7]. 

 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɪɟɞɧɢɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɌɄɈ ɜ Ɋɨɫɫɢɢ 

 

Ɉɫɧɨɜɧɵɦɢ ɩɥɚɫɬɢɤɨɜɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜ ɨɛɳɟɣ ɦɚɫɫɟ ɨɬɯɨɞɨɜ ɹɜɥɹɸɬɫɹ 

ɩɥɟɧɤɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɭɩɚɤɨɜɤɚ ɢ ɉɗɌ-ɬɚɪɚ. ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ 

ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ ɥɟɝɱɟ ɜɫɟɝɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ, ɜɵɛɢɪɚɸɬɫɹ ɢ 

ɫɨɪɬɢɪɭɸɬɫɹ ɢɡ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɩɪɟɠɞɟ ɜɫɟɝɨ ɉɗɌ-ɛɭɬɵɥɤɢ.  
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ɉɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜ ɦɢɪɟ, ɜɜɢɞɭ ɜɵɫɨɤɨɣ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɨɬɯɨɞɨɜ ɉɗɌ ɢ ɨɝɪɨɦɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɜɚɪɢɚɧɬɨɜ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɨɦɢɦɨ ɬɨɝɨ, ɱɬɨ ɩɨɜɬɨɪɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɵɪɶɹ ɷɤɨɧɨɦɢɬ ɨɛɴɟɦɵ ɦɭɫɨɪɧɵɯ ɩɨɥɢɝɨɧɨɜ, ɷɬɨ ɬɚɤɠɟ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɦɢɧɢɦɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɭ, ɫɧɢɠɟɧɢɸ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɨɜ ɧɚ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ. Ȼɥɚɝɨɞɚɪɹ 

ɫɨɜɨɤɭɩɧɨɦɭ ɞɟɣɫɬɜɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɮɚɤɬɨɪɨɜ ɪɚɫɬɟɬ ɫɛɨɪ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɉɗɌ. Ɉɞɧɚɤɨ, ɭɪɨɜɟɧɶ ɫɛɨɪɚ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ ɪɚɡɥɢɱɟɧ. Ɍɚɤ, ɤ ɩɪɢɦɟɪɭ, Ʉɢɬɚɣ (80%), əɩɨɧɢɹ (80%) ɢ 

ɒɜɟɣɰɚɪɢɹ (70%) ɜ ɷɬɨɦ ɜɨɩɪɨɫɟ ɡɚɧɢɦɚɸɬ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ, ɫɬɪɚɧɵ ȿɋ – 

ɭɜɟɪɟɧɧɵɟ ɫɟɪɟɞɧɹɱɤɢ (ɨɤɨɥɨ 50%), ɚ ɜɨɬ ȼɨɫɬɨɱɧɚɹ ȿɜɪɨɩɚ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɫɬɚɟɬ 

(<20%). ȼɦɟɫɬɟ ɫ ɬɟɦ ɨɱɟɧɶ ɨɬɥɢɱɚɸɬɫɹ ɢ ɫɬɪɭɤɬɭɪɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ ɨɬɯɨɞɨɜ ɉɗɌ ɩɨ ɜɢɞɚɦ ɩɪɨɞɭɤɰɢɢ. Ʉ ɩɪɢɦɟɪɭ, ɜ ɋɒȺ ɜ 

ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɉɗɌ-ɜɨɥɨɤɧɚ, ɜ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɟ – ɛɭɬɵɥɤɢ. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ, ɭɜɟɪɟɧɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ, ɩɪɢɧɹɬɵ 

ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦ ɪɟɰɢɤɥɢɧɝɚ ɉɗɌ [14]. 

ɂɦɟɧɧɨ ɨ ɩɟɪɟɪɚɛɨɬɤɟ ɉɗɌ-ɬɚɪɵ ɩɨɣɞɟɬ ɪɟɱɶ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɵɛɨɪɤɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɥɚɫɬɢɤɚ ɢɡ ɨɛɳɟɝɨ ɨɛɴɟɦɚ 

ɬɜɟɪɞɵɯ ɤɨɦɦɭɧɚɥɶɧɵɯ ɨɬɯɨɞɨɜ ɜ Ɋɨɫɫɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.  

 

 

 

Ɋɢɫɭɧɨɤ 6 – ɍɪɨɜɟɧɶ ɜɵɛɨɪɤɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɩɨɥɢɦɟɪɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɌɄɈ, % 
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Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɛɢɪɚɟɦɵɟ ɨɛɴɟɦɵ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫ ɢ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 

ɩɪɢɦɟɧɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɩɨɡɜɨɥɹɸɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɦɚɫɲɬɚɛɧɵɣ, 

ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɛɢɡɧɟɫ. ɂɧɮɨɪɦɚɰɢɹ ɨɛ 

ɨɛɴɟɦɚɯ ɩɨɬɪɟɛɥɟɧɢɹ ɩɥɚɫɬɦɚɫɫ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ɉɛɴɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɩɥɚɫɬɦɚɫɫ (ɉɗ, ɉɉ, ɉȼɏ, ɉɋ) ɢ ɉɗɌ 

Ɍɢɩ ɩɥɚɫɬɦɚɫɫɵ 
ɉɨɬɪɟɛɥɟɧɢɟ, ɦɥɧ ɬ/ɝɨɞ 

ɜ ɦɢɪɟ ɜ Ɋɨɫɫɢɢ 

ȼɫɟ ɩɥɚɫɬɦɚɫɫɵ ≈240 ≈5 

ɉɗɌ  ≈22,5 ≈0,57 

ȼɬɨɪɢɱɧɵɣ ɉɗɌ ≈9,1 (ɯɥɨɩɶɹ) ≈0,16 

 

ȼ ɧɚɲɢ ɞɧɢ ɢɧɬɟɪɟɫ ɤ ɨɬɪɚɫɥɢ ɩɟɪɟɪɚɛɨɬɤɢ ɜ Ɋɨɫɫɢɢ ɜɫɟ ɪɚɫɬɟɬ ɢ ɪɚɫɬɟɬ 

ɜɜɢɞɭ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ: ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɎɁ №89 «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 

ɩɨɬɪɟɛɥɟɧɢɹ», ɜɟɞɲɟɝɨ ɪɚɫɲɢɪɟɧɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɱɬɨ 

ɫɬɚɥɨ ɧɚɱɚɥɨɦ ɧɚɫɬɪɚɢɜɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɦɟɠ ɬɨɜɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɢ 

ɩɟɪɟɪɚɛɨɬɱɢɤɚɦɢ. ȼɨ ɜɬɨɪɭɸ ɨɱɟɪɟɞɶ ɧɟɦɚɥɨɜɚɠɧɵɦɢ ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪ ɬɨɝɨ, 

ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ «ɨɛɪɚɡɨɜɚɬɟɥɟɣ» ɨɬɯɨɞɨɜ ɭɠɟ ɧɚɭɱɢɥɢɫɶ ɢɯ ɫɨɛɢɪɚɬɶ ɢ 

ɩɪɨɞɚɜɚɬɶ. ȼɟɞɶ ɟɳɟ ɥɟɬ 6 – 8 ɧɚɡɚɞ ɤɪɭɩɧɵɟ ɬɨɪɝɨɜɵɟ ɫɟɬɢ ɩɥɚɬɢɥɢ ɡɚ ɜɵɜɨɡ ɫ 

ɦɭɫɨɪɨɦ ɨɫɬɚɜɲɟɣɫɹ ɭɩɚɤɨɜɤɢ. ɇɵɧɱɟ ɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɦ ɭɞɚɥɨɫɶ ɧɚɥɚɞɢɬɶ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɫɛɨɪ ɢ ɪɟɚɥɢɡɚɰɢɹ ɤɨɦɦɟɪɱɟɫɤɢɯ ɜɢɞɨɜ ɨɬɯɨɞɨɜ. əɪɱɚɣɲɢɦ 

ɩɪɢɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɫɟɬɶ ɫɭɩɟɪɦɚɪɤɟɬɨɜ «Ɇɚɝɧɢɬ», ɨɪɝɚɧɢɡɨɜɚɜɲɚɹ 

ɤɪɭɩɧɟɣɲɭɸ ɧɚ ɫɟɝɨɞɧɹ ɜ Ɋɨɫɫɢɢ ɩɟɪɟɪɚɛɨɬɤɭ ɫɨɛɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ ɩɥɟɧɤɢ 

ɨɛɴɟɦɨɦ ɞɨ 1 ɬɵɫ. ɬ/ɦɟɫ., ɚ ɤɨɦɩɚɧɢɹ «ɇɨ ɜɵɟ ɬɟɯɧɨɥɨɝɢɢ» ɩɪɨɢɡɜɨɞɢɬ ɢɡ ɧɟɟ 

ɝɪɚɧɭɥɵ ɩɪɟɤɪɚɫɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɫɩɪɨɫ ɧɚ ɤɨɬɨɪɵɟ ɫɬɚɛɢɥɶɧɨ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɥɨɠɟɧɢɟ.  Ɍɪɟɬɶɢɦ ɮɚɤɬɨɪɨɦ ɩɨɫɥɭɠɢɬ ɬɨ, ɱɬɨ ɜ Ɋɨɫɫɢɢ ɨɬɤɪɵɜɚɟɬɫɹ ɜɫɟ 

ɛɨɥɶɲɟ ɦɭɫɨɪɨɫɨɪɬɢɪɨɜɨɱɧɵɯ ɫɬɚɧɰɢɣ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɟɠɟɝɨɞɧɨ ɪɚɫɬɟɬ 

ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɤ ɩɟɪɟɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɚ. 
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Ʉ ɩɪɢɦɟɪɭ, ɜ 2012 ɝɨɞɭ 3/4 ɨɬɯɨɞɨɜ ɨɬɛɢɪɚɥɢɫɶ ɩɨɫɪɟɞɫɬɜɨɦ ɪɭɱɧɨɝɨ 

ɬɪɭɞɚ ɧɚ ɩɨɥɢɝɨɧɚɯ, ɢ ɥɢɲɶ ɧɟɛɨɥɶɲɚɹ ɱɚɫɬɶ ɫɨɪɬɢɪɨɜɚɥɚɫɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 

ɫɬɚɧɰɢɹɯ, ɚ ɤɪɨɯɨɬɧɚɹ ɞɨɥɹ (ɨɤɨɥɨ 0,2%) ɩɨɫɬɭɩɚɥɚ ɨɬ ɀɄɏ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɡɞɟɥɶɧɨɝɨ ɫɛɨɪɚ. ȼ 2018 ɠɟ ɝɨɞɭ ɞɨɥɹ ɨɬɯɨɞɨɜ, ɫɨɪɬɢɪɨɜɚɧɧɵɯ ɧɚ 

ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɚɧɰɢɹɯ, ɪɚɜɧɚ 37,4% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ, ɢɡ ɫɢɫɬɟɦ ɪɚɡɞɟɥɶɧɨɝɨ 

ɫɛɨɪɚ – 4,7%, ɫ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ — 2,7%. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɧɢɠɟ ɧɚ 

ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɦɚɯ ɫɨɛɪɚɧɧɵɯ ɜ ɊɎ ɩɨɥɢɦɟɪɧɵɯ 

ɨɬɯɨɞɨɜ. 

Ɍɨ ɟɫɬɶ ɡɚ 5 ɥɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɡɨɲɥɢ ɩɨ ɞɚɧɧɨɦɭ ɜɨɩɪɨɫɭ 

ɢ, ɜ ɰɟɥɨɦ, ɩɨɞɯɨɞ ɝɪɚɠɞɚɧ ɫɬɚɥ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɰɢɜɢɥɢɡɨɜɚɧɧɵɦ.  

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ɉɛɴɟɦɵ ɩɨɥɢɦɟɪɧɵɯ ɨɬɯɨɞɨɜ, ɫɨɛɪɚɧɧɵɯ ɜ ɊɎ ɜ 2012 ɢ 

2018 ɝɝ.,%  

 

Ɉɛɴɟɦ ɫɨɛɢɪɚɟɦɵɯ ɨɬɯɨɞɨɜ ɉɗɌ ɬɚɤɠɟ ɪɚɫɬɟɬ. ɇɚɩɪɢɦɟɪ, ɡɚ ɩɨɫɥɟɞɧɢɟ 

14 ɥɟɬ ɫɛɨɪ ɉɗɌ-ɬɚɪɵ ɜ Ɋɨɫɫɢɢ ɭɜɟɥɢɱɢɥɫɹ ɫ 4 ɬɵɫ. ɬ/ɦɟɫ. ɞɨ 14-15 ɬɵɫ. ɬ/ɦɟɫ. 

(160 ɬɵɫ. ɬ/ɝɨɞ). Ƚɪɚɮɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ɉɛɴɟɦ ɫɛɨɪɚ ɉɗɌ-ɛɭɬɵɥɨɤ ɜ ɊɎ ɜ ɩɟɪɢɨɞ 2004 – 2018 ɝɝ., 

ɬɵɫ ɬ/ɦɟɫ. 

 

ɂ ɜɫɟ ɠɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɨɡɢɬɢɜɧɵɟ ɬɟɦɩɵ ɪɨɫɬɚ, ɚɛɫɨɥɸɬɧɵɣ ɭɪɨɜɟɧɶ 

ɫɛɨɪɚ ɉɗɌ-ɬɚɪɵ ɢɡ ɌɄɈ ɜ ɊɎ ɩɨ-ɩɪɟɠɧɟɦɭ ɨɫɬɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 25-27%. Ɍɨ 

ɟɫɬɶ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɫɬɪɚɧɚɦɢ ɦɢɪɚ, ɧɚɩɪɢɦɟɪ, Ʉɚɧɚɞɨɣ (ɝɞɟ ɭɪɨɜɟɧɶ 

ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜɨɣ ɭɩɚɤɨɜɤɢ ɢɡ-ɩɨɞ ɧɚɩɢɬɤɨɜ ɞɨɫɬɢɝɚɟɬ 98%), 

Ɋɨɫɫɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɞɧɨɦ ɢɡ ɩɨɫɥɟɞɧɢɯ ɦɟɫɬ. ɂ ɨɛɴɟɦɵ ɫɛɨɪɚ ɧɭɠɧɨ 

ɧɚɪɚɫɬɢɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 3 – 4 ɪɚɡɚ. ɇɚ ɩɭɬɢ ɤ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ 

ɪɟɰɢɤɥɢɧɝɨɜɨɣ ɨɬɪɚɫɥɢ ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɛɥɟɦɵ: 

- ɧɚɥɢɱɢɟ      ɧɟɞɨɛɪɨɫɨɜɟɫɬɧɵɯ        ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ,           ɩɪɨɢɡɜɨɞɹɳɢɯ 

ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɞɪɵɜɚɟɬɫɹ ɞɨɜɟɪɢɟ ɤ ɫɚɦɨɣ 

ɢɞɟɟ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜ ɤɚɤ ɜ ɝɥɚɡɚɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɤɨɧɟɱɧɨɣ ɩɪɨɞɭɤɰɢɢ, 

ɬɚɤ ɢ ɜ ɝɥɚɡɚɯ ɧɚɫɟɥɟɧɢɹ; 

- ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɛɢɡɧɟɫ-ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɰɟɧɤɢ  ɩɨɫɬɨɹɧɧɵɯ ɡɚɬɪɚɬ, 

ɧɟɝɪɚɦɨɬɧɵɣ ɩɪɨɫɱɟɬ ɜɫɟɯ ɮɚɤɬɨɪɨɜ: ɦɧɨɝɢɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ, ɧɚɱɚɜɲɢɟ 

ɪɚɛɨɬɭ ɜ ɷɬɨɣ ɫɮɟɪɟ ɩɨɩɪɨɫɬɭ ɢɦɟɸɬ ɫɥɚɛɭɸ ɩɨɞɝɨɬɨɜɤɭ ɢ ɧɟ ɭɱɢɬɵɜɚɸɬ 

ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɩɪɟɞɩɪɢɹɬɢɹ; 

- ɨɬɫɭɬɫɬɜɢɟ ɨɬɥɚɠɟɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɟɪɟɪɚɛɨɬɱɢɤɨɜ ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɩɪɨɞɭɤɰɢɢ.  
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ɉɨɞɜɨɞɹ ɢɬɨɝɢ, ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɧɟɝɚɬɢɜɧɵɟ 

ɮɚɤɬɨɪɵ ɢ ɬɟɧɞɟɧɰɢɢ ɨɬɪɚɫɥɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜ ɜ Ɋɨɫɫɢɢ. 

ɉɨɡɢɬɢɜ: 

- ɫɟɝɦɟɧɬ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɦɚɫɫ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ ɧɚ 20, 40 ɢ ɞɚɠɟ ɧɚ 60 

% ɜ ɝɨɞ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɥɚɫɬɦɚɫɫ); 

- ɩɟɪɜɢɱɧɵɟ ɩɨɥɢɦɟɪɵ ɫɬɨɹɬ ɜ Ɋɨɫɫɢɢ ɞɨɪɨɝɨ ɢ ɩɨɫɬɨɹɧɧɨ ɞɨɪɨɠɚɸɬ, ɱɬɨ 

ɩɨɜɵɲɚɟɬ ɢɧɬɟɪɟɫ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɬɨɪɢɱɧɵɯ ɩɨɥɢɦɟɪɨɜ. ɇɢɠɟ, ɜ ɬɚɛɥɢɰɟ 5 

ɩɪɢɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɨɢɦɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɩɥɚɫɬɢɤɨɜɨɝɨ 

ɦɚɬɟɪɢɚɥɚ; 

 

Ɍɚɛɥɢɰɚ 5 – ɐɟɧɚ ɫ ɇȾɋ ɧɚ ɧɟɤɨɬɨɪɵɟ ɤɪɭɩɧɨɬɨɧɧɚɠɧɵɟ ɩɨɥɢɦɟɪɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɜ ɊɎ ɜ ɞɟɤɚɛɪɟ 2018 ɝ. 

ɉɨɥɢɦɟɪɵ 
ɐɟɧɚ ɩɟɪɜɢɱɤɢ ɫ 

ɇȾɋ, ɪɭɛ./ɬ 

Ɂɚɤɭɩɨɱɧɚɹ ɰɟɧɚ «ɫɤɪɷɩɚ» ɫ 

ɇȾɋ, ɪɭɛ./ɬ 

ɐɟɧɚ ɩɪɨɞɚɠɢ ɜɬɨɪɢɱɧɨɣ 

ɝɪɚɧɭɥɵ, ɪɭɛ./ɬ 

ɉɉ 86 – 92 15 – 25 55 – 75 

ɉɗ 80 – 95 15 – 38 55 – 75 

ɉɗɌ 74 – 81 22 – 28 47 – 58 

 

- ɩɪɟɬɟɪɩɟɜɲɢɟ ɡɚ ɩɨɫɥɟɞɧɢɟ ɱɟɬɵɪɟ ɝɨɞɚ ɢɡɦɟɧɟɧɢɹ ɜ ɷɬɨɣ ɨɬɪɚɫɥɢ 

ɡɚɤɨɧɵ ɊɎ, ɜ ɰɟɥɨɦ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ ɫɟɝɦɟɧɬɟ 

ɪɟɰɢɤɥɢɧɝɚ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ; 

ɇɟɝɚɬɢɜ: 

- ɨɛɴɟɦɵ ɫɛɨɪɚ (ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɫɬɪɚɧɚɦɢ ɦɢɪɚ) ɜɟɫɶɦɚ ɦɚɥɵ, ɱɬɨ 

ɦɟɲɚɟɬ ɫɨɡɞɚɧɢɸ ɦɚɫɲɬɚɛɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ; 

- ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɧɚɱɢɧɚɸɳɢɯ 

ɪɚɛɨɬɚɬɶ ɜ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ; 

- ɨɬɫɭɬɫɬɜɢɟ ɩɨɧɢɦɚɧɢɹ ɨ ɬɨɦ, ɤɚɤ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɵɯ      

ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɩɪɚɤɬɢɤɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɫɞɟɪɠɢɜɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɢɧɜɟɫɬɢɰɢɣ ɜ ɨɬɪɚɫɥɶ[14]. 
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3 ȼɵɛɨɪ ɦɟɬɨɞɚ ɩɟɪɟɪɚɛɨɬɤɢ  
 

ȼɵɞɟɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɉɗɌ-ɬɚɪɵ: 

ɯɢɦɢɱɟɫɤɢɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɟɪɦɢɱɟɫɤɢɟ. ȼ ɬɚɛɥɢɰɟ 6 ɩɪɢɜɟɞɟɧɚ ɤɪɚɬɤɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɚɯ ɩɟɪɟɪɚɛɨɬɤɢ. 

 

Ɍɚɛɥɢɰɚ 6 – ȼɢɞɵ ɢɡɞɟɥɢɣ ɢɡ ɩɨɥɢɦɟɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɦɟɲɚɧɧɵɟ ɨɬɯɨɞɵ 

ɋɩɨɫɨɛ 

ɩɟɪɟɪɚɛɨɬɤɢ 

ɋɬɟɩɟɧɶ 

ɡɚɝɪɹɡɧɟɧɢɹ 

ɨɬɯɨɞɨɜ 

Ⱦɨɥɹ ɨɬɯɨɞɨɜ, 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɞɚɧɧɵɦ 

ɫɩɨɫɨɛɨɦ, ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɨɬɯɨɞɨɜ, 

% 

Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɜɟɳɟɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɪɚɛɨɬɤɢ 

Ɇɟɯɚɧɢɱɟɫɤɢɣ 

ɧɢɡɤɚɹ ɢ 

ɱɚɫɬɢɱɧɨ 

ɫɪɟɞɧɹɹ 

70 – 75 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɉɗɌ-ɬɚɪɵ, 

ɜɨɥɨɤɨɧ, ɧɢɬɟɣ, ɧɟɬɤɚɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɥɟɧɨɤ 

ɏɢɦɢɱɟɫɤɢɣ ɫɪɟɞɧɹɹ 5 

ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ 

ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ ɫɢɧɬɟɡɚ 

ɉɗɌ ɢ ɞɪɭɝɢɯ ɩɨɥɢɷɮɢɪɨɜ 

ɞɥɹ  ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɥɟɟɜ, 

ɩɨɤɪɵɬɢɣ, ɤɪɨɜɥɢ 

Ɍɟɪɦɢɱɟɫɤɢɣ ɫɪɟɞɧɹɹ 20 – 25 

ɫɠɢɝɚɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢɥɢ 

ɩɢɪɨɥɢɡ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ 

ɬɨɩɥɢɜ 

 

ɋɪɟɞɢ ɧɢɯ ɨɫɨɛɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɫɥɚɜɹɬɫɹ ɦɟɬɨɞɵ ɫɠɢɝɚɧɢɹ, 

ɪɚɞɢɚɰɢɨɧɧɨɣ ɞɟɫɬɪɭɤɰɢɢ, ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ, ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɰɢɤɥɢɧɝɚ 

ɢ ɦɟɯɚɧɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ. ɇɢɠɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧ ɤɚɠɞɵɣ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɫɠɢɝɚɧɢɹ ɩɨɥɭɱɚɸɬ ɷɧɟɪɝɢɸ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɧɭɠɞ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɞɨɜɨɥɶɧɨ ɩɨɩɭɥɹɪɟɧ ɜ ɋɒȺ. ɋɨɝɥɚɫɧɨ ɪɨɫɫɢɣɫɤɨɦɭ 

ɤɥɚɫɫɢɮɢɤɚɬɨɪɭ ɉɗɌ-ɬɚɪɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɹɬɨɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɟɟ 
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ɫɠɢɝɚɧɢɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɹ ɞɢɨɤɫɢɧɨɜ, ɬɚɤ ɤɚɤ ɜ ɉɗɌ ɜ ɨɬɥɢɱɢɟ ɨɬ, 

ɧɚɩɪɢɦɟɪ, ɉȼɏ, ɧɟ ɫɨɞɟɪɠɢɬɫɹ ɯɥɨɪ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɯɪɨɦɚɬɨɝɪɚɮɢɢ 

ɹɩɨɧɫɤɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɬɨɤɫɢɱɧɨɫɬɶ ɉɗɌ ɩɪɢ ɫɠɢɝɚɧɢɢ ɢɞɟɧɬɢɱɧɚ 

ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɢ ɫɠɢɝɚɧɢɢ ɞɪɨɜ [15].  ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ (ɩɨ 

ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɧɟɣ ɩɨɤɚɡɚɬɟɥɹɦ ɬɨɤɫɢɱɟɫɤɢɯ ɷɤɜɢɜɚɥɟɧɬɨɜ ɝɚɡɨɜ ɩɪɢ ɫɠɢɝɚɧɢɢ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɨɥɢɦɟɪɨɜ ɜ ɧɚɧɨɝɪɚɦɦɚɯ ɬɨɤɫɢɱɟɫɤɨɝɨ ɷɤɜɢɜɚɥɟɧɬɚ ɧɚ ɝɪɚɦɦ 

ɫɠɢɝɚɟɦɨɝɨ ɩɨɥɢɦɟɪɚ, ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɜ ɬɚɛɥɢɰɟ 7) ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɠɢɝɚɧɢɹ ɉɗɌ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨ, ɨɞɧɚɤɨ ɷɬɨ ɧɟɩɪɚɤɬɢɱɧɨ, 

ɜɜɢɞɭ ɧɢɡɤɨɣ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɉɗɌ, ɪɚɜɧɨɣ 22700 ɤȾɠ/ɤɝ, ɩɪɢɦɟɪɧɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɝɥɹ. (ɉɪɢ 

ɫɬɨɢɦɨɫɬɢ 1 ɬ ɉɗɌ-ɨɬɯɨɞɨɜ ɨɤɨɥɨ 25 ɬɵɫ. ɪɭɛ.). Ʉɪɨɦɟ ɬɨɝɨ, ɤ «ɦɢɧɭɫɚɦ» 

ɫɠɢɝɚɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ (ɫɭɲɤɚ, ɢɡɦɟɥɶɱɟɧɢɟ);  ɧɟɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɧɨɫɬɶɸ ɭɧɢɱɬɨɠɢɬɶ ɨɬɯɨɞɵ (ɨɫɬɚɟɬɫɹ ɡɨɥɚ, ɲɥɚɤ ɢ ɩɪɨɱɟɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɫɨɫɬɚɜɥɹɬɶ ɞɨ 10% ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɢ ɞɨ 30% ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɦɚɫɫɵ 

ɨɬɯɨɞɨɜ). 

 

Ɍɚɛɥɢɰɚ 7 – ɉɨɤɚɡɚɬɟɥɶ ɬɨɤɫɢɱɧɨɫɬɢ (ɉɌ) ɝɚɡɨɜ ɩɪɢ ɫɠɢɝɚɧɢɢ ɧɟɤɨɬɨɪɵɯ 

ɩɨɥɢɦɟɪɨɜ 

ɉɨɥɢɦɟɪ ɉɨɤɚɡɚɬɟɥɶ ɬɨɤɫɢɱɧɨɫɬɢ, ɧɝ/ɝ 

ɉɨɥɢɫɬɢɪɨɥ 0,021 

ɉɗɌ 0,032 

ɉɗ 0,073 

ɉȼɏ 29,0 

 

Ɇɟɬɨɞ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ (ɤ ɧɟɦɭ ɨɬɧɨɫɹɬɫɹ ɩɢɪɨɥɢɡ ɢ 

ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɬɟɪɦɨɥɢɡ). ɉɪɨɞɭɤɬɨɦ ɩɟɪɟɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ ɦɨɧɨɦɟɪɵ 

ɷɬɢɥɟɧɝɥɢɤɨɥɶ ɢ ɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ. Ɇɟɬɨɞ ɬɚɤɠɟ ɩɨɩɭɥɹɪɟɧ ɜ ɋɒȺ. 

Ɍɟɪɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɦɟɫɬɧɵ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɬɯɨɞɵ ɧɟ ɧɚɯɨɞɹɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ ɩɭɬɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɜ ɢɡɞɟɥɢɹ 
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ɢɥɢ ɩɪɢɦɟɧɟɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɡɢɰɢɹɯ. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɫɬɚ: 

ɩɨɞɛɢɪɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ, ɢ ɰɟɩɧɵɟ ɦɨɥɟɤɭɥɵ ɩɨɥɢɦɟɪɚ 

ɪɚɫɩɚɞɭɬɫɹ ɧɚ ɨɬɞɟɥɶɧɵɟ ɡɜɟɧɶɹ (ɦɨɧɨɦɟɪɵ), ɤɨɬɨɪɵɟ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɱɢɫɬɢɜ, 

ɦɨɠɧɨ ɫɧɨɜɚ ɩɨɞɜɟɪɝɧɭɬɶ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢɥɢ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɱɢɫɬɵɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɪɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 

ɪɚɡɥɨɠɟɧɢɹ ɛɨɥɟɟ ɜɵɝɨɞɧɵ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɠɢɝɚɧɢɟɦ, ɬɚɤ ɤɚɤ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ. Ɂɚɬɪɚɬɵ ɧɚ ɩɢɪɨɥɢɡ ɩɪɢɦɟɪɧɨ 

ɪɚɜɧɚ ɡɚɬɪɚɬɚɦ ɧɚ ɫɠɢɝɚɧɢɟ, ɨɞɧɚɤɨ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɬɚɤɨɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ 

ɭɛɵɬɨɱɧɵɦ [14].   

ȼ ɩɪɨɰɟɫɫɚɯ ɯɢɦɢɱɟɫɤɨɝɨ ɪɟɰɢɤɥɢɧɝɚ ɉɗɌ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɜɪɨɞɟ ɦɟɬɚɧɨɥɚ (ɦɟɬɚɧɨɥɢɡ ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɦɨɧɨɦɟɪɚ – ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ); ɷɬɢɥɟɧɝɥɢɤɨɥɹ (ɝɥɢɤɨɥɢɡ ɫ 

ɩɨɥɭɱɟɧɢɟɦ ɛɢɫɝɢɞɪɨɷɬɢɥɬɟɪɟɮɬɚɥɚɬɚ); ɤɢɫɥɨɬɵ (ɝɢɞɪɨɥɢɡ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɬɟɪɟɮɬɚɥɟɜɨɣ ɤɢɫɥɨɬɵ) ɢɥɢ ɳɟɥɨɱɢ (ɨɦɵɥɟɧɢɟ) ɢ ɞɟɩɨɥɢɦɟɪɢɡɢɪɭɟɬɫɹ. Ɍɚɤɢɟ 

ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ  ɫɵɪɶɟ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ. ɇɨ ɩɪɨɰɟɫɫɵ 

ɜɟɫɶɦɚ ɷɧɟɪɝɨɟɦɤɢ ɢ ɞɥɹ ɢɯ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɟ 

ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ. Ⱦɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɢɟ ɬɨɜɚɪɨɨɛɨɪɨɬɵ [16].   

Ɇɟɬɨɞ ɪɚɞɢɚɰɢɨɧɧɨɣ ɞɟɫɬɪɭɤɰɢɢ (ɢɥɢ ɢɧɚɱɟ ɪɚɞɢɨɥɢɡ) ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɪɚɡɪɭɲɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɦɚɤɪɨɦɨɥɟɤɭɥ ɩɨɥɢɦɟɪɨɜ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɢɡɥɭɱɟɧɢɣ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɢ (ɫ ɩɨɦɨɳɶɸ ɪɟɧɬɝɟɧɨɜɫɤɢɯ ɥɭɱɟɣ, ɧɟɣɬɪɨɧɨɜ, 

ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ, ɩɪɨɬɨɧɨɜ, ɛɟɬɚ-ɱɚɫɬɢɰ, ɛɵɫɬɪɵɯ ɷɥɟɤɬɪɨɧɨɜ). Ɍɚɤɢɟ 

ɢɡɥɭɱɟɧɢɹ ɜɵɡɵɜɚɸɬ ɪɚɡɪɵɜ ɫɜɹɡɟɣ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɝɥɭɛɨɤɢɦ ɫɬɪɭɤɬɭɪɧɵɦ, 

ɯɢɦɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɢ ɩɪɨɰɟɫɫɚɦ ɮɨɬɨ ɢ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɨɣ ɞɟɫɬɪɭɤɰɢɢ ɢ 

ɨɛɪɚɡɨɜɚɧɢɸ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɜ ɛɢɨɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. Ɇɨɠɧɨ ɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɚ 

ɜ ɧɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɪɟɝɭɥɢɪɭɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɥɭɱɟɧɢɹ. Ɋɚɞɢɚɰɢɨɧɧɚɹ 

ɞɟɫɬɪɭɤɰɢɹ ɜɫɟɝɞɚ ɩɪɨɬɟɤɚɟɬ ɩɨ ɡɚɤɨɧɭ ɫɥɭɱɚɹ. ȼ Ɋɨɫɫɢɢ ɷɬɨɬ ɦɟɬɨɞ ɧɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ[17].    
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ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɫɚɦɵɦ ɷɤɨɧɨɦɢɱɧɵɦ ɦɟɬɨɞɨɦ ɹɜɥɹɟɬɫɹ 

ɦɟɯɚɧɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ. Ɉɧ ɬɚɤ ɠɟ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɧɚɩɪɚɜɥɟɧɢɣ: 

- ɩɟɪɟɨɫɚɠɞɟɧɢɟ ɢɡ ɪɚɫɬɜɨɪɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɩɨɪɨɲɤɨɜ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 

ɩɨɤɪɵɬɢɣ;  

 - ɪɚɡɥɨɠɟɧɢɟ ɨɬɯɨɞɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɨɧɨɦɟɪɨɜ ɢɥɢ ɨɥɢɝɨɦɟɪɨɜ, 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɨɥɨɤɧɚ, ɩɥёɧɤɢ; 

- ɯɢɦɢɱɟɫɤɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɨɜɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ; 

- ɩɨɜɬɨɪɧɨɟ ɩɥɚɜɥɟɧɢɟ ɨɬɯɨɞɨɜ ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɝɪɚɧɭɥɹɧɬɚ, ɚɝɥɨɦɟɪɚɬɚ ɢ 

ɢɡɞɟɥɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɥɢɬɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɥɢ ɷɤɫɬɪɭɡɢɢ. 

ȼɫɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɨɬɥɢɱɚɸɬɫɹ ɫɜɨɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ, 

ɨɞɧɚɤɨ, ɧɟ ɜɫɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɢɳɟɜɨɣ ɬɚɪɵ. ɉɨɫɪɟɞɫɬɜɨɦ 

ɧɟɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɚ ɩɟɪɟɪɚɛɨɬɤɚ ɥɢɲɶ ɧɟɡɚɝɪɹɡɧɟɧɧɵɯ ɨɬɯɨɞɨɜ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɩɨɡɜɨɥɢɥ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɪɚɜɧɟɧɢɹ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɛɪɚɳɟɧɢɹ ɫ ɨɬɯɨɞɚɦɢ ɜɵɞɟɥɢɬɶ ɩɟɪɫɩɟɤɬɢɜɧɨɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɭɬɢɥɢɡɚɰɢɢ ɩɨɥɢɦɟɪɨɜ: ɩɟɪɟɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ ɜɨ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɢ 

ɩɨɜɬɨɪɧɨɟ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɞɟɥɢɣ.  ɇɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɦ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɝɪɚɧɭɥɹɰɢɢ ɩɨɥɢɦɟɪɨɜ ɧɚ ɛɚɡɟ 

ɷɤɫɬɪɭɞɟɪɚ, ɩɨɩɭɥɹɪɧɵɣ ɡɚ ɝɪɚɧɢɰɟɣ. ȼ Ɋɨɫɫɢɢ ɨɧ ɬɚɤɠɟ ɧɚɛɢɪɚɟɬ ɩɨɩɭɥɹɪɧɨɫɬɶ, 

ɬɚɤ ɤɚɤ ɛɭɞɟɬ ɜɵɝɨɞɧɵɦ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢ ɥɸɛɵɯ ɨɛɴɟɦɚɯ ɬɨɜɚɪɨɨɛɨɪɨɬɚ. 

ɂɦɟɧɧɨ ɷɬɨɬ ɦɟɬɨɞ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɚɥɟɟ [16].   
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4 Ɇɟɬɨɞ ɝɪɚɧɭɥɹɰɢɢ ɩɥɚɫɬɦɚɫɫ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɜɫɟɯ ɩɨɥɢɦɟɪɨɜ 

ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ, ɨɞɧɚɤɨ ɜ Ɋɨɫɫɢɢ ɦɨɝɭɬ ɨɬɤɚɡɚɬɶ ɜ ɩɪɢɟɦɟ ɧɟɩɨɩɭɥɹɪɧɵɯ ɜɢɞɨɜ 

ɩɥɚɫɬɢɤɚ, ɬɚɤ ɤɚɤ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ 

ɦɟɬɨɞɨɜ ɭɬɢɥɢɡɚɰɢɢ ɢɞɟɬ ɲɚɝɚɦɢ ɨɬɧɸɞɶ ɧɟ ɛɵɫɬɪɵɦɢ, ɢ ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ 

ɩɥɚɫɬɢɤɚ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ, ɤɨɬɨɪɵɣ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶ ɫɦɨɠɟɬ ɩɪɨɞɚɜɚɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɝɪɚɧɭɥɵ, ɯɥɨɩɶɹ-ɮɥɟɤɫ, ɯɢɦɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ ɢɥɢ ɬɨɩɥɢɜɨ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦɢ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɦɧɨɝɨ ɛɨɥɟɟ ɪɟɧɬɚɛɟɥɶɧɵɦɢ 

ɩɪɨɞɭɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɝɪɚɧɭɥɵ ɢ ɮɥɟɤɫ. Ɏɥɟɤɫ – ɷɬɨ ɩɥɚɫɬɢɤɨɜɵɟ ɯɥɨɩɶɹ 

ɦɟɥɤɨɣ ɮɪɚɤɰɢɢ, ɬɨ ɟɫɬɶ ɩɪɨɞɭɤɬ ɢɡɦɟɥɶɱɟɧɢɹ ɩɥɚɫɬɢɤɨɜ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ. 

Ɍɚɤɠɟ ɬɨɩɥɢɜɨ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ 

ɜɵɯɨɞɚ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɤɪɢɡɢɫɚ. ɇɚɩɪɢɦɟɪ, ɜ ɋɒȺ ɭɠɟ ɚɤɬɢɜɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɬ 

ɧɟɫɤɨɥɶɤɨ ɩɨɞɨɛɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ: ɢɡ 1 ɬɨɧɧɵ ɩɥɚɫɬɢɤɨɜɨɝɨ ɫɵɪɶɹ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ 3 – 5 ɛɚɪɪɟɥɟɣ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɧɟɮɬɢ ɫɪɟɞɧɢɯ ɢɥɢ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ [7].   

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɥɢɧɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɜ 

ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ. Ƚɪɚɧɭɥɵ ɹɜɥɹɸɬɫɹ ɝɨɬɨɜɵɦ 

ɩɪɨɞɭɤɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɤɚɤ ɩɪɨɦɵɲɥɟɧɧɨɟ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɥɚɫɬɢɤɨɜɵɯ ɢɡɞɟɥɢɣ ɧɚɪɹɞɭ ɫ ɩɟɪɜɢɱɧɵɦɢ ɩɨɥɢɦɟɪɚɦɢ.  

ɉɨɥɭɱɚɟɦɵɣ ɪɟɫɭɪɫ ɜɵɝɨɞɟɧ ɤɚɤ ɫ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ (ɜɜɢɞɭ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɟɲɟɜɢɡɧɵ ɜɫɥɟɞɫɬɜɢɟ ɦɟɧɶɲɢɯ ɡɚɬɪɚɬ ɮɢɧɚɧɫɨɜɵɯ ɪɟɫɭɪɫɨɜ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɢɱɧɵɦɢ ɩɨɥɢɦɟɪɚɦɢ), ɬɚɤ ɢ ɫ ɷɤɨɥɨɝɢɱɟɫɤɨɣ, 

ɜɟɞɶ ɫɵɪɶɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨ ɫɭɳɟɫɬɜɭ, ɹɜɥɹɟɬɫɹ ɦɭɫɨɪ.  

ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 

ɛɪɚɤ ɢ ɧɟɥɢɤɜɢɞɵ, ɩɨɥɢɦɟɪɧɵɟ ɛɵɜɲɢɟ ɜ ɭɩɨɬɪɟɛɥɟɧɢɢ ɬɚɪɚ ɢ ɭɩɚɤɨɜɤɚ, ɚ 

ɬɚɤɠɟ ɛɵɬɨɜɵɟ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɬɯɨɞɵ ɢɡ ɩɥɚɫɬɢɤɚ. Ƚɨɬɨɜɵɣ ɝɪɚɧɭɥɹɧɬ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɜ ɱɢɫɬɨɦ ɜɢɞɟ, ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɨɤ ɤ 

ɢɫɯɨɞɧɨɦɭ ɫɵɪɶɸ. ȼɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 



41 
 

ɩɟɪɜɢɱɧɵɯ ɩɨɥɢɦɟɪɨɜ ɧɢ ɩɨ ɮɢɡɢɱɟɫɤɢɦ, ɧɢ ɩɨ ɯɢɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɩɪɢ 

ɭɫɥɨɜɢɢ ɩɨɞɤɨɧɬɪɨɥɶɧɨɣ ɢ ɱɟɬɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ, ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɩɪɢɫɚɞɨɤ ɢ ɞɨɛɚɜɨɤ. Ɍɚɤɠɟ ɡɚɤɚɡɱɢɤ ɝɪɚɧɭɥ ɦɨɠɟɬ ɭɤɚɡɚɬɶ 

ɬɚɤɢɟ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɪɚɡɦɟɪ, ɰɜɟɬ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ ɝɪɚɧɭɥɹɧɬɚ. Ƚɪɚɧɭɥɵ 

ɦɨɝɭɬ ɢɦɟɬɶ ɮɨɪɦɭ ɲɚɪɚ, ɰɢɥɢɧɞɪɚ, ɤɭɛɚ, ɱɟɱɟɜɢɰɵ ɢ ɬɚɤ ɞɚɥɟɟ, ɨɞɧɚɤɨ ɜ 

ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɩɚɪɬɢɢ ɦɚɬɟɪɢɚɥɚ ɮɨɪɦɚ ɱɚɫɬɢɰ ɞɨɥɠɧɚ ɛɵɬɶ ɨɞɢɧɚɤɨɜɨɣ. 

Ɋɚɡɦɟɪ ɩɨɥɢɦɟɪɧɨɣ ɝɪɚɧɭɥɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɥɹɟɬ 1,5 – 5,0 ɦɦ, ɨɞɧɚɤɨ, ɤ 

ɩɪɢɦɟɪɭ, ɞɥɹ ɬɟɪɦɨɩɥɚɫɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɤɨɪɨɬɤɢɟ ɜɨɥɨɤɧɚ, ɪɚɡɦɟɪ ɝɪɚɧɭɥ 

ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 10 – 14 ɦɦ, ɞɥɹ ɪɟɚɤɬɨɩɥɚɫɬɨɜ — 0,5 – 2,0 ɦɦ; ɞɥɹ ɤɚɭɱɭɤɨɜ ɢ 

ɧɚɩɨɥɧɟɧɧɵɯ ɪɟɡɢɧɨɜɵɯ ɫɦɟɫɟɣ —10 – 25 ɦɦ. Ⱥ ɜɨɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɞɟɥɢɣ 

ɦɟɬɨɞɨɦ ɫɩɟɤɚɧɢɹ, ɜɫɩɟɧɟɧɧɵɯ ɢɡɞɟɥɢɣ ɢɥɢ ɤɨɧɰɟɧɬɪɚɬɨɜ ɤɪɚɫɢɬɟɥɟɣ ɪɚɡɦɟɪ 

ɝɪɚɧɭɥ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 1 ɦɦ. ɇɚ ɪɢɫɭɧɤɟ 9 ɢɡɨɛɪɚɠɟɧ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ 

ɜɢɞɚ ɝɨɬɨɜɵɯ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ. 

 

 

 

Ɋɢɫɭɧɨɤ 9 – Ƚɨɬɨɜɵɟ ɜɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ  
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Ɉɬ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɨɬ ɩɪɢɦɟɫɟɣ ɩɨɥɢɦɟɪɧɨɝɨ ɫɵɪɶɹ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ 

ɝɪɚɧɭɥ.  ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ, ɜɢɞ ɢ ɫɜɨɣɫɬɜɚ ɝɨɬɨɜɵɯ ɝɪɚɧɭɥ ɡɚɜɢɫɹɬ 

ɨɬ ɩɨɥɢɦɟɪɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ,  ɞɥɹ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɨɫɧɨɜɧɨɦ 

ɷɬɨ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ (ɉȼɏ), ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ (ɉɗɌ), ɩɨɥɢɷɬɢɥɟɧ ɧɢɡɤɨɝɨ 

ɢɥɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ ɢɥɢ ɉȼȾ), ɚ ɬɚɤɠɟ ɩɨɥɢɩɪɨɩɢɥɟɧ (ɉɉ). Ɉɞɧɚɤɨ, 

ɧɚɪɹɞɭ ɫ ɞɚɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɜɫɟ ɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɫɬɚɧɨɜɹɬɫɹ 

ɩɨɥɢɤɚɪɛɨɧɚɬ, ɩɨɥɢɫɬɢɪɨɥ, ȺȻɋ-ɩɥɚɫɬɢɤ ɢ ɫɬɪɟɣɱ LLDPE.  

Ɋɚɧɟɟ ɜ ɪɚɛɨɬɟ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ: ɤɚɠɞɵɣ ɦɚɬɟɪɢɚɥ ɢɦɟɟɬ ɫɜɨɢ 

ɨɫɨɛɟɧɧɨɫɬɢ. Ʉ ɩɪɢɦɟɪɭ, ɨɛɪɚɛɨɬɤɚ ɩɨɥɢɷɬɢɥɟɧɚ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɦɭ ɬɚɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɤ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɷɥɚɫɬɢɱɧɨɫɬɶ, 

ɷɥɟɤɬɪɨɧɟɩɪɨɜɨɞɢɦɨɫɬɶ, ɜɨɞɨ- ɢ ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɨɬɫɭɬɫɬɜɢɟ ɡɚɩɚɯɚ, 

ɫɬɨɣɤɨɫɬɶ ɤ ɯɢɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɨɬɥɢɱɧɚɹ ɫɜɟɬɨɩɪɨɧɢɰɚɟɦɨɫɬɶ. 

ȼɬɨɪɢɱɧɵɣ ɉȼȾ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ. ɂɡ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ 

ɉȼȾ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɬɚɤɢɟ ɛɵɬɨɜɵɟ ɬɨɜɚɪɵ, ɤɚɤ ɭɩɚɤɨɜɨɱɧɵɟ ɩɥɟɧɤɢ, ɥɨɬɤɢ ɢ 

ɩɨɞɧɨɫɵ; ɩɥɚɫɬɢɤɨɜɚɹ ɬɚɪɚ; ɩɪɨɛɤɢ ɞɥɹ ɫɬɟɤɥɹɧɧɵɯ ɛɭɬɵɥɨɤ; ɞɟɬɫɤɢɟ ɢɝɪɭɲɤɢ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɉȼȾ ɝɪɚɧɭɥɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɨɜɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɢɦɟɪɧɨ-ɩɟɫɱɚɧɵɯ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ, ɭɬɟɩɥɢɬɟɥɟɣ 

(ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ)  ɤɚɛɟɥɶɧɵɯ ɬɪɭɛ-ɤɚɧɚɥɨɜ, ɜɨɞɨɫɬɨɤɨɜ, ɜɟɧɬɢɥɹɰɢɢ, ɢɡɞɟɥɢɣ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.  

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɉɇȾ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟɥɢɤɜɢɞɵ ɢ ɨɬɯɨɞɵ ɩɨɥɢɷɬɢɥɟɧɚ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ. ɂ ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ 

ɡɚɬɪɚɬɵ ɧɚ ɢɯ ɨɛɪɚɛɨɬɤɭ ɜ ɪɚɡɵ ɩɪɟɜɵɲɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɞɪɭɝɢɟ ɩɥɚɫɬɢɤɢ. ɉɇȾ 

ɝɪɚɧɭɥɵ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ: ɩɨɥɢɦɟɪɧɵɯ ɬɪɭɛ, ɬɜɟɪɞɨɣ ɭɩɚɤɨɜɤɢ 

(ɩɪɨɛɨɤ ɞɥɹ ɛɭɬɵɥɨɤ, ɬɚɪɚ ɞɥɹ ɩɪɨɞɭɤɬɨɜ, ɤɨɫɦɟɬɢɤɢ ɢ ɯɢɦɢɢ), ɦɹɝɤɢɯ 

ɭɩɚɤɨɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɪɨɞɟ ɩɥɟɧɨɤ ɢ ɩɚɤɟɬɨɜ; ɛɵɬɨɜɵɯ ɟɦɤɨɫɬɟɣ, 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɢɧɜɟɧɬɚɪɹ. 

Ɉɬɯɨɞɵ ɉɗɌ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵ ɢ ɩɪɨɫɬɵ ɜ ɩɟɪɟɪɚɛɨɬɤɟ. ȼɬɨɪɢɱɧɵɟ 

ɝɪɚɧɭɥɵ ɢɡ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɤɚɤ ɫɩɥɚɜɥɹɬɶ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɩɥɚɫɬɢɤɚ, 

ɬɚɤ ɢ ɩɪɢɦɟɲɢɜɚɬɶ ɤ ɩɟɪɜɢɱɧɨɦɭ ɫɵɪɶɸ. ɂɡ ɬɚɤɢɯ ɝɪɚɧɭɥ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɛɭɬɵɥɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɍɚɤɠɟ 
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ɪɚɡɥɢɱɧɚɹ ɬɚɪɚ ɞɥɹ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ, ɤɨɫɦɟɬɢɤɢ ɢɥɢ ɯɢɦɢɢ, ɤɪɨɜɟɥɶɧɵɟ 

ɦɚɬɟɪɢɚɥɵ, ɭɩɚɤɨɜɨɱɧɚɹ ɥɟɧɬɚ. ȼɨɡɦɨɠɧɚ ɬɚɤɠɟ ɩɟɪɟɪɚɛɨɬɤɚ ɉɗɌ ɜ ɯɥɨɩɶɹ ɢ 

ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ. 

ȼɬɨɪɢɱɧɵɦ ɝɪɚɧɭɥɚɦ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɚ ɩɪɢɫɭɳɢ ɬɚɤɢɟ ɤɚɱɟɫɬɜɚ ɤɚɤ 

ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɫɬɨɣɤɨɫɬɶ ɤ ɯɢɦɢɱɟɫɤɢɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ, ɫɩɢɪɬɚɦ ɢ ɤɢɫɥɨɬɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɟ ɝɪɚɧɭɥɵ 

ɫɥɚɜɹɬɫɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɵɫɨɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ. Ⱥ 

ɜɨɬ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɦɨɪɨɡɭ – ɧɟɬ. ɂɡɛɚɜɢɬɶɫɹ ɨɬ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɜɨɡɦɨɠɧɨ 

ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. ȼ ɨɫɧɨɜɧɨɦ, ɝɨɬɨɜɵɟ ɝɪɚɧɭɥɵ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɩɨɫɬɭɩɚɸɬ ɧɚ ɥɢɬɶɟɜɭɸ ɨɛɪɚɛɨɬɤɭ. Ƚɪɚɧɭɥɵ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɚ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɟɝɤɨɣ ɦɟɛɟɥɢ, ɬɟɩɥɢɰ, ɩɨɞɞɨɧɨɜ ɢ ɩɨɞɫɬɚɜɨɤ, 

ɫɚɞɨɜɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɬɪɭɛ, ɨɞɧɨɪɚɡɨɜɵɯ ɲɩɪɢɰɨɜ, ɪɚɡɥɢɱɧɵɯ ɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ (ɜɟɞɟɪ, ɬɚɡɨɜ), ɚ ɬɚɤɠɟ ɭɩɚɤɨɜɨɱɧɨɣ ɥɟɧɬɵ, ɩɚɤɟɬɨɜ ɢ ɩɥɟɧɤɢ. 

Ƚɪɚɧɭɥɵ ɢɡ ɉȼɏ ɭɞɨɛɧɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɬɚɤ ɤɚɤ ɞɥɹ ɢɯ ɨɛɪɚɛɨɬɤɢ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɂɯ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ 

ɬɚɤɠɟ ɩɨɞɤɪɟɩɥɹɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɨɤɪɚɲɢɜɚɧɢɹ, ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɢɥɢ 

ɤɚɲɢɪɨɜɚɧɢɹ. ɉɪɢ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɟ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɩɵɥɶ, ɢ ɞɚɥɶɧɟɣɲɚɹ ɢɯ 

ɨɛɪɚɛɨɬɤɚ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɚ. 

ɋɬɪɟɣɱ ɝɪɚɧɭɥɵ ɜ ɨɫɧɨɜɧɨɦ ɜɵɝɨɞɧɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɥɟɧɤɢ 

ɭɩɚɤɨɜɨɱɧɨɣ, ɜɜɢɞɭ ɨɬɥɢɱɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɢɦ ɫɜɨɣɫɬɜɟɧɧɵɯ: ɜɪɨɞɟ 

ɩɪɨɡɪɚɱɧɨɫɬɢ, ɨɬɥɢɱɧɨɣ ɝɢɛɤɨɫɬɢ, ɫɬɨɣɤɨɫɬɢ ɤ ɯɢɦɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɚɦ, 

ɪɚɫɬɹɠɢɦɨɫɬɢ, ɨɬɫɭɬɫɬɜɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɢ ɡɚɩɚɯɚ, ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ 

ɮɢɤɫɚɰɢɢ.  

ȼɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ ɢɡ ɩɨɥɢɫɬɢɪɨɥɚ ɹɜɥɹɸɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ 

ɩɪɨɞɭɤɬɨɦ. Ʉ ɫɜɨɣɫɬɜɚɦ, ɟɦɭ ɩɪɢɫɭɳɢɦ, ɨɬɧɨɫɹɬ ɢɧɟɪɬɧɨɫɬɶ ɤ ɯɢɦɢɱɟɫɤɢɦ 

ɜɟɳɟɫɬɜɚɦ, ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ, ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɹ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ, ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɢ ɝɢɛɤɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɚ 

ɬɚɤɠɟ ɞɨɜɨɥɶɧɨ ɯɨɪɨɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɟɬɨɪɚɫɫɟɢɜɚɧɢɹ. ɋɵɪɶɟɦ ɞɥɹ ɞɚɧɧɨɝɨ 

ɜɢɞɚ ɝɪɚɧɭɥ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɦɨɧɨɥɢɬɧɵɣ ɢɥɢ ɠɟ ɜɫɩɟɧɟɧɧɵɣ ɩɨɥɢɫɬɢɪɨɥ. ɂɡ 

ɝɪɚɧɭɥ ɩɨɥɢɫɬɢɪɨɥɚ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɵɬɨɜɵɯ ɩɪɢɛɨɪɨɜ, 



44 
 

ɫɜɟɬɨɬɟɯɧɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɤɚɧɰɟɥɹɪɫɤɢɯ ɬɨɜɚɪɨɜ, ɪɚɡɥɢɱɧɨɣ ɬɚɪɵ ɢ ɭɩɚɤɨɜɤɢ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 

ɭɬɟɩɥɟɧɢɹ ɢ ɨɛɥɢɰɨɜɤɢ. 

ɂɡɞɟɥɢɹ ɢɡ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɩɨɥɢɤɚɤɚɪɛɨɧɚɬɚ, ɫɵɪɶɟɦ ɞɥɹ ɤɨɬɨɪɵɯ 

ɫɥɭɠɚɬ ɨɬɯɨɞɵ ɪɚɡɥɢɱɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɧɟɝɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɧɢɱɟɦ 

ɨɬ ɬɚɤɢɯ ɟ ɢɡɞɟɥɢɣ ɢɡ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ. ȼɬɨɪɢɱɧɵɣ ɩɨɥɢɤɚɪɛɨɧɚɬ ɧɟ 

ɩɪɨɩɭɫɤɚɟɬ ɜɥɚɝɭ, ɧɟ ɬɨɤɫɢɱɟɧ, ɥɟɝɨɤ ɜ ɨɛɪɚɛɨɬɤɟ. əɜɥɹɟɬɫɹ ɦɚɬɟɪɢɚɥɨɦ ɫ 

ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɭɩɪɭɝɨɫɬɶɸ, ɨɬɥɢɱɧɵɦɢ ɨɩɬɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, 

ɫɬɨɟɤ ɤ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ, ɧɟ ɩɪɨɩɭɫɤɚɟɬ ɡɜɭɤ ɢ ɬɟɩɥɨ. Ɂɚɳɢɬɢɬɶ ɠɟ 

ɨɬ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ ɟɝɨ ɦɨɠɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɞɨɛɚɜɥɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥ 

ɪɚɡɥɢɱɧɵɯ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ. Ƚɪɚɧɭɥɵ ɩɨɥɢɤɚɪɛɨɧɚɬɚ ɢɞɭɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɧɚɜɟɫɨɜ, ɡɚɛɨɪɨɜ, ɬɟɩɥɢɰ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɞɥɹ ɦɟɛɟɥɢ, ɦɟɞɢɰɢɧɫɤɢɯ ɬɨɜɚɪɨɜ, 

ɨɱɤɨɜ, ɤɭɯɨɧɧɵɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ.  

ɋɬɨɢɬ ɨɬɞɟɥɶɧɨ ɡɚɦɟɬɢɬɶ, ɯɨɬɶ ɪɚɧɟɟ ɢ ɛɵɥɨ ɭɠɟ ɭɩɨɦɹɧɭɬɨ, ɱɬɨ ɱɚɫɬɨ 

ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɚɧɭɥ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɞɨɛɚɜɤɢ ɫ ɰɟɥɶɸ 

ɭɥɭɱɲɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɢɥɢ ɠɟ ɮɢɡɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɫɜɨɣɫɬɜ ɜɬɨɪɢɱɧɵɯ ɩɥɚɫɬɢɤɨɜ. Ɍɚɤɢɦɢ ɞɨɛɚɜɤɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɨɫɭɲɢɬɟɥɢ, 

ɤɪɚɫɢɬɟɥɢ, ɩɪɢɫɚɞɤɢ, ɚɧɬɢɫɬɚɬɢɤɢ, ɚɪɨɦɚɬɢɡɚɬɨɪɵ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨ ɢ ɜɵɝɨɞɧɨ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɯɨɞɵ ɢ 

ɛɪɚɤ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɢɧɬɟɧɫɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɟɫɶɦɚ 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ ɢ ɡɚɱɚɫɬɭɸ ɧɟɜɵɝɨɞɧɵɦ ɞɥɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɫɬɚɧɨɜɢɬɫɹ 

ɢɡɝɨɬɨɜɥɟɧɢɟ «ɜɬɨɪɢɱɤɢ» ɢɡ ɫɵɪɶɹ ɧɟɫɨɪɬɢɪɨɜɚɧɧɨɝɨ ɢ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɟɧɧɨɝɨ 

ɦɭɫɨɪɚ [18].  

 

4.1 Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɬɨɪɢɱɧɵɯ 
ɝɪɚɧɭɥ ɩɥɚɫɬɢɤɚ 

 

ȼ ɨɫɧɨɜɧɨɦ, ɩɟɪɟɪɚɛɨɬɤɚ ɩɥɚɫɬɢɤɚ ɢɞɟɬ ɞɜɭɦɹ ɩɭɬɹɦɢ: ɥɢɛɨ ɷɬɨ ɩɪɨɫɬɨɟ 

ɞɪɨɛɥɟɧɢɟ ɨɬɯɨɞɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɞɨɛɚɜɤɭ ɤ 

ɩɟɪɜɢɱɧɨɦɭ ɫɵɪɶɸ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɞɭɤɰɢɢ; ɥɢɛɨ ɷɬɨ ɞɪɨɛɥɟɧɢɟ ɢ 
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ɢɡɝɨɬɨɜɥɟɧɢɟ ɝɪɚɧɭɥɹɧɬɚ – ɬɟɯ ɫɚɦɵɯ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ, ɨ ɤɨɬɨɪɵɯ 

ɪɚɫɫɤɚɡɵɜɚɥɨɫɶ ɜɵɲɟ. 

ɉɨ ɨɛɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɦɭɫɨɪ, ɬɨ ɟɫɬɶ 

ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ, ɩɨɞɥɟɠɢɬ ɫɨɪɬɢɪɨɜɤɟ ɩɨ ɰɜɟɬɭ ɢ ɜɢɞɭ. ɑɬɨ ɜ ɩɨɞɚɜɥɹɸɳɟɦ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɢɞɟɚɥɶɧɨɦ ɜɚɪɢɚɧɬɟ, 

ɤɨɧɟɱɧɨ, ɱɬɨɛɵ ɥɸɛɨɣ ɦɭɫɨɪ ɫɨɪɬɢɪɨɜɚɥɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɪɚɠɞɚɧɚɦɢ, ɟɝɨ 

ɫɨɡɞɚɸɳɢɦɢ, ɤɚɤ ɷɬɨ ɞɟɥɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ əɩɨɧɢɢ. Ⱦɨɦɚɲɧɹɹ ɫɨɪɬɢɪɨɜɤɚ 

ɩɥɚɫɬɢɤɨɜ ɧɚɦɧɨɝɨ ɨɛɥɟɝɱɚɟɬ ɩɪɨɰɟɫɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ 

ɬɳɚɬɟɥɶɧɨ ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɟ ɢ ɱɢɫɬɵɟ ɨɬɯɨɞɵ ɭ ɧɚɫɟɥɟɧɢɹ ɩɪɢɧɢɦɚɸɬ ɛɨɥɟɟ 

ɨɯɨɬɧɨ ɢ ɩɥɚɬɹɬ ɡɚ ɧɢɯ ɛɨɥɶɲɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɱɢɬɚɜ ɦɚɪɤɢɪɨɜɤɭ ɩɥɚɫɬɢɤɚ (ɨ ɧɢɯ ɝɨɜɨɪɢɥɨɫɶ ɪɚɧɟɟ), 

ɧɚɩɪɢɦɟɪ, ɧɚ ɞɨɧɵɲɤɟ ɬɚɪɵ, ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɦɟɪɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɚɡɭ ɠɟ ɟɝɨ 

ɫɨɪɬɢɪɨɜɚɬɶ ɨɬɞɟɥɶɧɨ ɩɨ ɬɢɩɭ ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɨɧ ɫɞɟɥɚɧ. Ɍɚɤɠɟ ɜɚɠɧɨ ɭ 

ɛɭɬɵɥɨɤ ɫɧɢɦɚɬɶ ɤɪɵɲɤɢ, ɞɨɡɚɬɨɪɵ, ɠɟɥɟɡɧɵɟ ɩɪɟɞɦɟɬɵ; ɜɫɟ ёɦɤɨɫɬɢ, ɩɚɤɟɬɵ 

ɢ ɨɛɟɪɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɦɵɜɚɬɶ ɢ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɫɭɲɢɜɚɬɶ; ɭɛɢɪɚɬɶ ɧɚɤɥɟɣɤɢ 

ɢ ɷɬɢɤɟɬɤɢ; ɚ ɬɚɤɠɟ ɫɬɨɢɬ ɭɦɟɧɶɲɚɬɶ ɩɥɚɫɬɢɤ ɜ ɨɛɴɟɦɟ: ɩɚɤɟɬɵ ɫɤɨɦɤɚɬɶ, ɚ 

ɛɭɬɵɥɤɢ ɫɦɹɬɶ. ɋɬɨɢɬ ɬɚɤɠɟ ɩɨɦɧɢɬɶ, ɱɬɨ ɪɚɡɧɵɟ ɱɚɫɬɢ ɨɞɧɨɣ ɭɩɚɤɨɜɤɢ ɦɨɝɭɬ 

ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɪɚɡɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɍɚɤ, ɫɚɦɵɦ ɩɪɨɫɬɵɦ ɩɪɢɦɟɪɨɦ 

ɹɜɥɹɟɬɫɹ ɛɭɬɵɥɤɚ ɨɛɵɱɧɚɹ ɩɪɨɡɪɚɱɧɚɹ. Ɉɧɚ ɹɜɥɹɟɬɫɹ ɢɡɞɟɥɢɟɦ ɢɡ 

ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ (ɉɗɌ-ɛɭɬɵɥɤɚ), ɚ ɜɨɬ ɤɪɵɲɤɚ ɨɬ ɧɟɟ ɫɤɨɪɟɟ ɜɫɟɝɨ 

ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ (ɉɗ). ɂ ɜɦɟɫɬɟ ɞɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɬɫɹ. 

ȼ ɨɛɳɟɦ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɡɚ ɫɨɪɬɢɪɨɜɤɨɣ ɫɥɟɞɭɟɬ ɢɡɦɟɥɶɱɟɧɢɟ 

ɨɞɧɨɪɨɞɧɵɯ ɨɬɯɨɞɨɜ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɪɨɛɢɥɤɟ. Ɋɚɡɦɟɪɵ 

ɩɨɥɭɱɚɟɦɵɯ ɨɛɪɟɡɤɨɜ ɡɚɜɢɫɹɬ ɨɬ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. Ⱦɚɥɟɟ ɞɪɨɛɥɟɧɵɣ 

ɦɚɬɟɪɢɚɥ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɨɦɵɜɤɟ ɢ ɨɱɢɫɬɤɟ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ ɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɫɭɲɢɜɚɟɬɫɹ. Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɩɪɨɰɟɫɫ 

ɝɪɚɧɭɥɹɰɢɢ, ɝɞɟ ɩɨɥɭɱɟɧɧɨɟ ɪɚɧɟɟ ɫɵɪɶɟ ɛɭɞɟɬ ɧɚɝɪɟɜɚɬɶɫɹ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɩɨɥɢɦɟɪɚ); ɩɨɫɥɟ ɱɟɝɨ ɦɟɬɨɞɨɦ ɷɤɫɬɪɭɡɢɢ 

ɨɧɨ ɛɭɞɟɬ ɜɵɞɚɜɥɟɧɨ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɜɢɞɟ ɧɢɬɟɣ. Ɉɧɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
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ɦɝɧɨɜɟɧɧɨ ɛɭɞɭɬ ɩɨɝɪɭɠɟɧɵ ɜ ɜɨɞɭ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ, ɚ ɡɚɬɟɦ ɪɚɡɪɟɡɚɧɵ ɧɚ 

ɝɪɚɧɭɥɵ. Ɍɚɤɠɟ, ɢɫɤɥɸɱɚɹ ɫɬɚɞɢɸ ɜɨɞɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɝɨɪɹɱɟɣ ɪɟɡɤɢ. 

ɂɡ ɝɨɬɨɜɵɯ ɝɪɚɧɭɥ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɥɚɫɬɢɤɨɜɵɟ ɢɡɞɟɥɢɹ ɨɛɵɱɧɨ ɦɟɬɨɞɨɦ 

ɥɢɬɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɥɢ ɷɤɫɬɪɭɡɢɟɣ. ɂɡ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɩɥɚɫɬɢɤɚ ɜɨɡɦɨɠɧɨ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɭɩɚɤɨɜɨɤ, ɛɭɬɵɥɨɤ, ɞɟɬɚɥɟɣ ɩɪɢɛɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ (ɬɭɬ, ɜ 

ɨɫɧɨɜɧɨɦ, ɪɟɱɶ ɨ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɩɨɥɢɦɟɪɚɯ ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɨɛ ȺȻɋ-ɩɥɚɫɬɢɤɟ), 

ɚ ɬɚɤɠɟ ɛɵɬɨɜɵɯ ɩɪɟɞɦɟɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ ɭɞɚɱɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ 

ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɢɦɟɪɧɨ-ɩɟɫɱɚɧɨɣ ɫɦɟɫɢ. ɉɨɥɢɦɟɪɵ ɫɦɟɲɢɜɚɸɬɫɹ ɫ 

ɩɟɫɤɨɦ ɢ ɤɪɚɫɹɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɬɚɤɢɟ 

ɫɬɪɨɣɦɚɬɟɪɢɚɥɵ ɤɚɤ ɝɢɛɤɚɹ ɱɟɪɟɩɢɰɚ, ɛɨɪɞɸɪɧɵɣ ɤɚɦɟɧɶ, ɫɚɞɨɜɚɹ ɢɥɢ ɠɟ 

ɬɪɨɬɭɚɪɧɚɹ ɩɥɢɬɤɚ. 

Ɂɚɜɨɞɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɥɢɛɨ ɩɨ ɛɨɥɟɟ 

ɩɪɨɫɬɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɝɞɟ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɝɥɭɛɨɤɚɹ ɨɱɢɫɬɤɚ ɫɵɪɶɹ (ɨɞɧɚɤɨ, 

ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ, ɝɨɬɨɜɨɟ ɫɵɪɶɟ ɛɭɞɟɬ ɧɟɩɪɢɝɨɞɧɨ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɟɦɤɨɫɬɟɣ ɞɥɹ 

ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ); ɥɢɛɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɥɨɠɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɥɢɧɢɟɣ, ɨɫɧɚɳɟɧɧɨɣ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɫɟɯ 

ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɢ ɡɚɝɪɹɡɧɟɧɢɣ, ɧɚ ɜɵɯɨɞɟ ɞɚɸɳɟɣ ɱɢɫɬɟɣɲɢɣ ɩɪɨɞɭɤɬ, 

ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɳɟɜɨɣ ɬɚɪɵ.  

ȼ ɫɥɟɞɭɸɳɟɣ (ɡɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ) ɫɬɚɞɢɢ ɢɡɦɟɥɶɱɟɧɢɹ ɭɱɚɫɬɜɭɸɬ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɢɡɦɟɥɶɱɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ: ɲɪɟɞɟɪɵ, ɞɪɨɛɢɥɤɢ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ 

ɤɥɸɱɟɜɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɜɵɛɢɪɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɪɚɡɦɟɪ ɮɪɚɤɰɢɢ. ɂɦɟɧɧɨ ɨɬ ɧɟɝɨ ɡɚɜɢɫɢɬ ɡɚɬɪɚɬɧɨɫɬɶ ɩɨɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ 

ɨɛɪɚɛɨɬɤɢ, ɚ ɢɦɟɧɧɨ – ɝɪɚɧɭɥɢɪɨɜɚɧɢɹ. ɋɬɨɢɬ ɩɨɧɢɦɚɬɶ: ɜ ɫɢɥɭ ɫɥɢɲɤɨɦ 

ɜɟɥɢɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ ɢ ɢɯ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɯ 

ɤɚɤ ɫɬɪɭɤɬɭɪɚ (ɦɨɝɭɬ ɛɵɬɶ ɜɨɥɨɤɧɢɫɬɵɦɢ, ɹɱɟɢɫɬɵɦɢ, ɫɩɥɨɲɧɵɦɢ ɢɥɢ ɠɟ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ), ɮɨɪɦɚ, ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ (ɭɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ, ɩɪɨɱɧɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɪɟɧɢɹ), ɚɛɫɨɥɸɬɧɨ ɧɟɜɨɡɦɨɠɧɨ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɫɨɡɞɚɬɶ 

ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɢɡɦɟɥɶɱɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɨɤɚɠɟɬɫɹ ɫɩɨɫɨɛɧɵɦ ɩɟɪɟɪɚɛɨɬɚɬɶ ɜɫɟ 
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ɜɢɞɵ ɩɥɚɫɬɦɚɫɫ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɢɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ 

ɲɪɟɞɟɪ ɢ ɞɪɨɛɢɥɶɧɵɣ ɚɩɩɚɪɚɬ, ɬɚɤ ɤɚɤ ɩɟɪɜɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ, ɚ 

ɜɬɨɪɨɣ – ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ (ɩɪɢ ɷɬɨɦ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ 

ɞɨɥɠɧɵ ɨɬɥɢɱɚɬɶɫɹ). Ɍɚɤɨɣ ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɩɟɪɟɪɚɛɨɬɤɢ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɩɬɢɦɢɡɢɪɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ 

ɷɧɟɪɝɢɢ. Ɉɞɧɚɤɨ, ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ, ɫɭɳɟɫɬɜɭɸɬ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧ, 

ɫɨɜɦɟɳɚɸɳɢɯ ɜ ɫɟɛɟ ɢ ɲɪɟɞɟɪ ɢ ɞɪɨɛɢɥɤɭ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, TRIA – 

ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɝɪɭɩɩɚ ɤɨɦɩɚɧɢɣ ɢɦɟɟɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɟɪɢɸ ɤɨɦɛɚɣɧɨɜ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɛɥɨɤɨɜ ɢ  ɬɨɥɫɬɨɫɬɟɧɧɵɯ 

ɜɵɞɭɜɧɵɯ ɢɡɞɟɥɢɣ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɷɬɢ ɤɨɦɛɚɣɧɵ ɧɟɫɩɨɫɨɛɧɵ ɩɟɪɟɪɚɛɨɬɚɬɶ 

ɩɥɚɫɬɢɤɨɜɵɟ ɢɡɞɟɥɢɹ ɦɟɥɤɢɯ ɪɚɡɦɟɪɨɜ (ɜɪɨɞɟ ɉɗɌ ɬɚɪɵ ɢ ɩɥɟɧɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɥɚɫɬɢɤɚ 

ɢɡɦɟɥɶɱɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ: 

- ɢɡɦɟɥɶɱɢɬɟɥɢ ɩɨɥɢɦɟɪɧɵɯ ɩɥɟɧɨɤ ɪɚɡɪɟɡɚɸɳɟɝɨ ɢɥɢ ɪɚɡɪɵɜɧɨɝɨ 

ɞɟɣɫɬɜɢɹ – ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɟɧɨɤ ɢɡ ɚɤɪɢɥɚ, ɩɨɥɢɩɪɨɩɢɥɟɧɚ, 

ɧɟɣɥɨɧɚ, ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɜɵɫɨɤɨɣ ɷɥɚɫɬɢɱɧɨɫɬɶɸ; 

- ɦɟɥɶɧɢɰɵ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɦɟɥɤɢɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɢɡɞɟɥɢɣ, ɬɚɤɢɯ ɤɚɤ 

ɉɗɌ ɛɭɬɵɥɤɢ, ɧɟɛɨɥɶɲɢɟ ɤɚɧɢɫɬɪɵ ɞɥɹ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɩɥɚɫɬɢɤɨɜɵɟ ɬɪɭɛɵ. Ɍɚɤɢɟ ɦɟɥɶɧɢɰɵ ɨɛɹɡɚɬɟɥɶɧɨ 

ɨɫɧɚɳɟɧɵ ɛɨɥɟɟ ɦɨɳɧɵɦɢ ɧɨɠɚɦɢ ɢ ɡɭɛɶɹɦɢ; 

- ɞɪɨɛɢɥɤɢ ɞɥɹ ɤɪɭɩɧɵɯ ɢ ɬɨɥɫɬɨɫɬɟɧɧɵɯ ɢɡɞɟɥɢɣ ɜɪɨɞɟ ɨɤɨɧɧɵɯ ɉȼɏ 

ɩɪɨɮɢɥɟɣ, ɥɢɬɧɢɤɨɜ ɢ ɛɪɚɤɚ ɮɨɪɦɨɜɤɢ. ɂɯ ɢɡɦɟɥɶɱɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɫɧɨɜɧɨɦ 

ɫɞɚɜɥɢɜɚɧɢɟɦ, ɭɞɚɪɧɵɦ ɫɩɨɫɨɛɨɦ ɢɥɢ ɢɫɬɢɪɚɧɢɟɦ. 

ɇɚ ɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ – ɩɪɨɦɵɜɤɟ ɢ ɫɭɲɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɦɨɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ɍɚɤɠɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɚɝɪɟɝɚɬɵ, ɫɩɨɫɨɛɧɵɟ ɫɨɜɦɟɳɚɬɶ ɫɬɚɞɢɢ ɢɡɦɟɥɶɱɟɧɢɹ ɢ ɦɨɣɤɢ, ɢ 

ɢɦɢ ɹɜɥɹɸɬɫɹ ɦɨɤɪɵɟ ɞɪɨɛɢɥɤɢ. ɇɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɬɚɤɠɟ ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɤɥɟɟɜɵɯ ɫɨɫɬɚɜɨɜ ɢ ɷɬɢɤɟɬɨɤ ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɟɫɥɢ ɠɟ ɷɬɨ ɧɟ ɛɵɥɨ ɫɞɟɥɚɧɨ ɪɚɧɟɟ, ɧɚ 



48 
 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɢɡɛɵɬɨɱɧɨɣ ɜɥɚɝɢ ɩɪɢɝɨɞɧɵ ɬɚɤɢɟ 

ɚɩɩɚɪɚɬɵ ɤɚɤ ɩɪɟɫɫ-ɨɬɠɢɦɵ, ɫɭɲɢɥɤɢ ɫɠɚɬɵɦ ɢɥɢ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ, 

ɰɟɧɬɪɢɮɭɝɢ, ɲɧɟɤɨɜɵɟ ɜɨɞɨɨɬɞɟɥɢɬɟɥɢ.  

ɋɬɚɞɢɹ ɫɟɩɚɪɚɰɢɢ ɦɨɠɟɬ ɤɚɤ ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɷɬɚɩɭ ɫɭɲɤɢ, ɬɚɤ ɢ 

ɫɥɟɞɨɜɚɬɶ ɩɨɫɥɟ ɧɟɝɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɫɟɩɚɪɚɰɢɢ. Ⱦɚɧɧɚɹ ɫɬɚɞɢɹ 

ɧɟɨɛɯɨɞɢɦɚ, ɬɚɤ ɤɚɤ ɡɚɱɚɫɬɭɸ ɢɡɧɚɱɚɥɶɧɚɹ ɪɭɱɧɚɹ ɫɨɪɬɢɪɨɜɤɚ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ 

ɩɨɥɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɢɞɭ; ɚ ɩɨɞɨɛɧɨɟ ɫɦɟɲɟɧɢɟ 

ɩɨɥɢɦɟɪɨɜ ɫɢɥɶɧɨ ɫɧɢɠɚɟɬ ɰɟɧɭ ɝɨɬɨɜɵɯ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ.  

ɋɟɩɚɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɮɥɨɬɚɰɢɨɧɧɨɣ, ɮɨɬɨɦɟɬɪɢɱɟɫɤɨɣ ɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɦɟɫɶ ɩɥɚɫɬɢɤɨɜ ɩɨɫɬɭɩɚɟɬ ɜ ɜɚɧɧɭ ɫ 

ɜɨɞɨɣ, ɧɚɫɵɳɟɧɧɨɣ ɜɨɡɞɭɯɨɦ, ɝɞɟ ɱɚɫɬɢɰɵ ɧɟɫɦɚɱɢɜɚɟɦɨɝɨ ɝɢɞɪɨɮɨɛɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɨɛɜɨɥɚɤɢɜɚɸɬɫɹ ɜɨɡɞɭɲɧɵɦɢ ɩɭɡɵɪɶɤɚɦɢ, ɢ ɨɬɬɨɝɨ ɜɫɩɥɵɜɚɸɬ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ; ɚ ɝɢɞɪɨɮɢɥɶɧɵɟ ɱɚɫɬɢɰɵ ɫɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɞɧɟ ɜɚɧɧɵ. ȼ ɨɫɧɨɜɟ 

ɜɬɨɪɨɝɨ ɫɥɭɱɚɹ ɥɟɠɢɬ ɪɚɡɞɟɥɟɧɢɟ ɜɟɳɟɫɬɜ ɩɨ ɰɜɟɬɭ ɢ ɨɬɪɚɠɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 

ɚɩɩɚɪɚɬɵ ɞɚɧɧɨɝɨ ɬɢɩɚ ɢɦɟɸɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢɡɥɭɱɚɬɟɥɢ ɢ 

ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɩɪɢɟɦɧɢɤɢ – ɫɟɧɫɨɪɵ. ȼ ɬɪɟɬɶɟɦ ɠɟ ɫɥɭɱɚɟ ɩɨɥɢɦɟɪɧɵɟ 

ɱɚɫɬɢɰɵ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɢɡɭɸɬɫɹ 

ɬɪɟɧɢɟɦ ɢ ɩɪɢɨɛɪɟɬɚɸɬ ɫɬɚɬɢɱɟɫɤɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɤɚ 

ɢ ɜɟɥɢɱɢɧɵ. ɂɯ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ.  

ɇɚ ɫɬɚɞɢɢ ɝɪɚɧɭɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɟɫɫɵ – ɷɤɫɬɪɭɞɟɪɵ 

ɨɞɧɨɲɧɟɤɨɜɵɟ ɢ ɞɜɭɯɲɧɟɤɨɜɵɟ ɞɥɹ ɉɗɌ, ɞɥɹ ɉȼȾ, ɉɇȾ ɢ ɉɉ, ɞɥɹ ɉȼɏ, 

ɭɧɢɜɟɪɫɚɥɶɧɵɟ; ɝɞɟ ɩɥɚɫɬɢɤɨɜɵɣ ɦɚɬɟɪɢɚɥ ɩɨɩɚɞɚɟɬ ɜ ɡɨɧɭ ɪɚɡɨɝɪɟɜɚ, 

ɩɪɢɨɛɪɟɬɚɟɬ ɩɥɚɫɬɢɱɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɪɚɡɦɹɝɱɚɟɬɫɹ ɢ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɲɧɟɤɨɜɵɦɢ 

ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ ɡɞɟɫɶ ɠɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɥɟɬɭɱɢɯ 

ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ (ɞɟɝɚɡɚɰɢɹ). ɉɨɫɥɟ ɱɟɝɨ ɪɚɫɩɥɚɜɥɟɧɧɚɹ 

ɦɚɫɫɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ ɤɪɭɝɥɵɦ ɨɬɜɟɪɫɬɢɹɦ ɜ ɫɬɚɥɶɧɨɣ ɦɚɬɪɢɰɟ (ɮɢɥɶɟɪɟ), ɝɞɟ ɧɚ 

ɜɵɯɨɞɟ ɨɛɪɚɡɭɸɬɫɹ ɠɝɭɬɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɹɧɨɟ ɢɥɢ ɜɨɡɞɭɲɧɨɟ 

ɨɯɥɚɠɞɟɧɢɟ ɠɝɭɬɨɜ ɢ ɢɯ ɧɚɪɟɡɤɚ ɧɚ ɝɪɚɧɭɥɵ. ɉɨɫɥɟ ɱɟɝɨ ɝɪɚɧɭɥɵ ɩɨɞɥɟɠɚɬ 

ɭɩɚɤɨɜɤɟ. 
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ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɱɢɧɚɸɳɢɦ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ ɧɟ ɫɬɨɢɬ ɫɬɪɟɦɢɬɶɫɹ 

ɫɨɡɞɚɬɶ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɤɨɬɨɪɨɟ ɩɟɪɟɪɚɛɚɬɵɜɚɥɨ ɛɵ ɜɫɟ ɜɢɞɵ 

ɩɥɚɫɬɦɚɫɫɵ. ɗɬɨ ɩɨɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɚ ɬɚɤɠɟ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ [18]. 

 

4.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɵɯ 
ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɢɡ ɩɥɚɫɬɢɤɨɜɵɯ ɨɬɯɨɞɨɜ  

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɬɢɩɢɱɧɚɹ, ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɥɢɧɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɝɨɬɨɜɵɯ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ ɢɡ ɉɗɌ ɬɚɪɵ.   

ȼ ɨɪɝɚɧɢɡɨɜɚɧɧɨɦ ɩɭɧɤɬɟ ɩɪɢɟɦɚ ɫɬɚɜɢɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɟɫɫ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɫɪɚɡɭ ɩɪɟɫɫɨɜɚɬɶ ɩɥɚɫɬɢɤɨɜɭɸ ɬɚɪɭ ɜ ɬɸɤɢ. ɗɬɨ ɨɛɥɟɝɱɚɟɬ 

ɩɪɨɰɟɫɫ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɫɧɢɠɚɟɬ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɷɬɨ. Ʉ ɩɪɢɦɟɪɭ, 

ɞɥɹ ɬɚɤɢɯ ɰɟɥɟɣ ɩɨɞɯɨɞɢɬ ɩɪɟɫɫ PRESSMAX 530, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 10 

ɢ ɢɦɟɸɳɢɣ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 8. 

 

 

 

Ɋɢɫɭɧɨɤ 10 – ɉɪɟɫɫ PRESSMAX 530 
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Ɍɚɛɥɢɰɚ 8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɫɫɚ PRESSMAX 530  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɍɫɢɥɢɟ ɩɪɟɫɫɨɜɚɧɢɹ, ɤɇ ≤300 

ȼɪɟɦɹ ɨɞɧɨɝɨ ɰɢɤɥɚ, ɫ ≤35 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 1,0 –1,2 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɛɪɢɤɟɬɚ, ɦɦ 

ɞɥɢɧɚ  

ɲɢɪɢɧɚ 

ɜɵɫɨɬɚ 

 

1000 

800 

800 

Ɇɚɫɫɚ ɛɪɢɤɟɬɚ, ɤɝ ≤150 

Ɉɛɴɟɦ ɛɪɢɤɟɬɚ, ɦ³ 0,64 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɟɫɫɚ, ɦɦ 

ɞɥɢɧɚ  

ɲɢɪɢɧɚ 

ɜɵɫɨɬɚ 

 

1500 

1150 

2950 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 7,5 

ɇɚɩɪɹɠɟɧɢɟ, ȼ 380 

Ɇɚɫɫɚ ɩɪɟɫɫɚ, ɤɝ ≤1530 

 

ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɜ ɫɩɪɟɫɫɨɜɚɧɧɵɯ ɬɸɤɚɯ ɩɨɫɬɭɩɚɟɬ ɧɚ ɥɟɧɬɭ ɬɪɚɧɫɩɨɪɬɟɪɚ 

ɤɢɩɨɪɚɡɛɢɜɚɬɟɥɹ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɟɪɚ 

ɅɌɊ-ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 11 ɢ ɢɦɟɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 9. 

 

Ɍɚɛɥɢɰɚ 9 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɅɌɊ-ɉɗɌ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 4995×1005×2240 

Ɇɚɫɫɚ, ɤɝ 585 

ɒɢɪɢɧɚ ɥɟɧɬɵ, ɦɦ 600 

Ⱦɜɢɝɚɬɟɥɶ, ɤȼɬ 1,5 
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Ɋɢɫɭɧɨɤ 11 – Ɍɪɚɧɫɩɨɪɬɟɪ ɅɌɊ-ɉɗɌ 

 

ȼ ɤɢɩɨɪɚɡɪɵɜɚɬɟɥɟ ɋ-ɄɊ-ɉɗɌ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 12 ɢ ɢɦɟɸɳɟɦ 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 10, ɬɸɤɢ ɩɟɪɟɯɨɞɹɬ ɜ 

ɪɚɛɨɱɭɸ ɡɨɧɭ, ɝɞɟ ɪɚɡɛɢɜɚɸɬɫɹ ɛɚɪɚɛɚɧɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɛɭɬɵɥɤɢ.  

 

Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɢɩɨɪɚɡɪɵɜɚɬɟɥɹ ɋ-ɄɊ-ɉɗɌ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 4314×2048×3235 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɪɨɥɢɤɨɜ, ɤȼɬ 
0,37 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɛɚɪɚɛɚɧɚ, ɤȼɬ  
4 

Ɇɚɫɫɚ, ɤɝ 2080 



52 
 

 

 

Ɋɢɫɭɧɨɤ 12 – Ʉɢɩɨɪɚɡɪɵɜɚɬɟɥɶ ɋ-ɄɊ-ɉɗɌ 

 

ɉɨɫɥɟ ɪɚɡɛɢɬɢɹ ɨɬɞɟɥɶɧɵɟ ɛɭɬɵɥɤɢ ɜɵɝɪɭɠɚɸɬɫɹ ɧɚ ɥɟɧɬɨɱɧɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ ɋ-ɅɌɊ-700-ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 13 ɢ ɢɦɟɸɳɢɣ 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 11. 

 

Ɍɚɛɥɢɰɚ 11 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɩɨɪɬɟɪɚ ɋ-ɅɌɊ-700-ɉɗɌ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 4700×1050×2800 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɫɵɪɶɹ, ɦ/ɫ 1 – 3 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ  ≤20 

ɒɢɪɢɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɨɧɵ, ɦɦ 600 

Ɇɚɫɫɚ, ɤɝ 600 
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Ɋɢɫɭɧɨɤ 13 – Ʌɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɋ-ɅɌɊ-700-ɉɗɌ 

 

Ɍɪɚɧɫɩɨɪɬɟɪ ɩɨɞɚɟɬ ɫɵɪɶɟ ɜ ɛɚɪɚɛɚɧ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɷɬɢɤɟɬɨɤ – ɨɱɟɧɶ 

ɜɚɠɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬ ɥɢɧɢɢ, ɬɚɤ ɤɚɤ ɜ ɊɎ ɨɬɫɭɬɫɬɜɭɸɬ ɱɟɬɤɢɟ ɩɪɚɜɢɥɚ 

ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɷɬɢɤɟɬɨɱɧɨɝɨ ɤɥɟɹ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɤɥɟɹɦ ɩɪɢɫɭɳɚ ɨɝɪɨɦɧɚɹ ɪɚɡɧɨɨɛɪɚɡɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɫɨɫɬɚɜɨɜ. ȼ ɛɭɧɤɟɪɟ 

ɚɩɩɚɪɚɬɚ ɩɪɨɢɫɯɨɞɢɬ ɦɟɯɚɧɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɷɬɢɤɟɬɨɤ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 

ɨɬɛɢɜɤɚ ɫɵɪɶɹ ɨɬ ɝɪɹɡɢ ɢ ɩɟɫɤɚ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ 

ɋ-Ɉɗ-ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 14 ɢ ɢɦɟɸɳɢɣ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 12. 
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Ɍɚɛɥɢɰɚ 12 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɢɤɟɬɤɨɨɬɞɟɥɢɬɟɥɹ ɋ-Ɉɗ-ɉɗɌ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 4254×1575×2150 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 7,5 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɜɵɝɪɭɡɤɢ ɷɬɢɤɟɬɤɢ, ɤȼɬ 
1,1 

Ɇɚɫɫɚ, ɤɝ 1550 

 

 

 

Ɋɢɫɭɧɨɤ 14 – ɗɬɢɤɟɬɤɨɨɬɞɟɥɢɬɟɥɶ ɋ-Ɉɗ-ɉɗɌ 

 

ɂɡ ɨɬɞɟɥɢɬɟɥɹ ɷɬɢɤɟɬɤɢ, ɫɵɪɶɟ ɩɨɞɚɟɬɫɹ ɧɚ ɪɨɥɢɤɢ ɩɪɨɫɟɢɜɚɬɟɥɹ ɋ-ɉɊ-

ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 15 ɢ ɢɦɟɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 13. ɉɪɢ ɩɨɦɨɳɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɨɥɢɤɨɜ 

ɫɵɪɶɟ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜɞɨɥɶ ɩɪɨɫɟɢɜɚɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɩɟɫɨɤ, ɝɪɹɡɶ ɢ ɦɟɥɤɢɣ ɦɭɫɨɪ 

ɩɪɨɫɵɩɚɸɬɫɹ ɫɤɜɨɡɶ ɡɚɡɨɪɵ ɦɟɠɞɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɵɦɢ ɞɢɫɤɚɦɢ ɢ ɫɫɵɩɚɸɬɫɹ 

ɜ ɫɬɨɪɨɧɧɸɸ ɬɚɪɭ. 
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Ɍɚɛɥɢɰɚ 13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɫɟɢɜɚɬɟɥɹ ɋ-ɉɊ-ɉɗɌ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 2980×1130×1610 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 2,2 

Ⱦɢɚɦɟɬɪ ɞɢɫɤɨɜ, ɦɦ 400 

Ɇɚɫɫɚ, ɤɝ 1150 

 

 

 

Ɋɢɫɭɧɨɤ 15 – ɉɪɨɫɟɢɜɚɬɟɥɶ ɋ-ɉɊ-ɉɗɌ 

 

ɉɨɫɥɟ ɱɟɝɨ ɫɵɪɶɟ ɜɵɝɪɭɠɚɟɬɫɹ ɢɡ ɩɪɨɫɟɢɜɚɬɟɥɹ ɜ ɛɭɧɤɟɪ ɡɚɝɪɭɡɤɢ 

ɥɟɧɬɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɢ ɞɚɥɟɟ ɩɨɞɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɡɚɝɪɭɡɤɢ ɞɪɨɛɢɥɤɢ 

ɒɌɈɊɆ-1200, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 16 ɢ ɢɦɟɸɳɟɣ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 14. ȼ ɞɪɨɛɢɥɤɟ ɫɵɪɶɟ ɩɨɩɚɞɚɟɬ ɫɧɚɱɚɥɚ 

ɜ ɛɥɨɤ ɉɗɌ, ɝɞɟ ɨɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɞɜɭɦɹ ɜɪɚɳɚɸɳɢɦɢɫɹ 



56 
 

ɪɨɬɨɪɚɦɢ ɢ ɩɪɨɦɵɜɚɟɬɫɹ ɮɨɪɫɭɧɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɛɭɧɤɟɪɟ ɡɚɝɪɭɡɤɢ 

ɞɪɨɛɢɥɤɢ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɥɶɱɟɧɢɟ ɉɗɌ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ 

ɮɪɚɤɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 14 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɪɨɛɢɥɤɢ ɒɌɈɊɆ-1200  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1850×1400×3100 

Ɋɚɡɦɟɪ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ, ɦɦ 900‧800 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 55 

Ɇɚɫɫɚ, ɤɝ 3850 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ 1200 

ɋɵɪɶɟ ɩɥɟɧɨɱɧɨɟ ɫɵɪɶɟ, ɛɢɝ-ɛɷɝɢ, ɉɗɌ ɛɭɬɵɥɤɢ, 

ɹɳɢɤɢ, ɤɚɧɢɫɬɪɵ, ɧɟɛɨɥɶɲɢɟ ɫɥɢɬɤɢ ɢ 

ɩɪɨɱɟɟ 

 

 

 

Ɋɢɫɭɧɨɤ 16 – Ⱦɪɨɛɢɥɤɚ ɒɌɈɊɆ-1200 
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Ⱦɚɥɟɟ ɞɪɨɛɥɟɧɨɟ ɫɵɪɶɟ ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɫɬɚɞɢɣ ɨɱɢɫɬɤɢ ɢ ɫɭɲɤɢ ɩɪɢ 

ɩɨɦɨɳɢ ɰɟɧɬɪɢɮɭɝ, ɜɨɡɞɭɲɧɵɯ ɪɚɡɞɟɥɢɬɟɥɟɣ ɉɗɌ, ɜɚɧɧ ɮɥɨɬɚɰɢɢ ɢ 

ɩɨɞɨɝɪɟɜɚɟɦɵɯ ɦɨɟɤ. 

ɉɪɢ ɩɨɦɨɳɢ ɰɟɧɬɪɢɮɭɝɢ ɋ-ɐ-ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 17 ɢ 

ɢɦɟɸɳɟɣ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 15, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɪɚɧɹɸɬɫɹ ɡɚɝɪɹɡɧɹɸɳɢɟ ɩɪɢɦɟɫɢ ɢɡ ɉɗɌ ɯɥɨɩɶɟɜ ɡɚ ɫɱɟɬ 

ɫɤɨɪɨɫɬɧɨɝɨ ɪɨɬɨɪɚ ɫ ɨɫɨɛɵɦɢ ɥɨɩɚɬɤɚɦɢ. ɐɟɧɬɪɢɮɭɝɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɲɢɣ 

ɭɪɨɜɟɧɶ ɨɫɭɲɟɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɟɧɬɪɢɮɭɝɢ ɋ-ɐ-ɉɗɌ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1865×1655×3210 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 18,5 

Ɇɚɫɫɚ, ɤɝ 1490 

 

 

 

Ɋɢɫɭɧɨɤ 17 – ɐɟɧɬɪɢɮɭɝɚ ɋ-ɐ-ɉɗɌ 
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Ⱥɷɪɨɫɟɩɚɪɚɬɨɪ (ɜɨɡɞɭɲɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ) ɋ-ȼɊ-ɉɗɌ, ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 18 ɢ ɢɦɟɸɳɢɣ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 

16, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɷɬɢɤɟɬɤɢ ɨɬ ɞɪɨɛɥɟɧɨɝɨ ɩɥɚɫɬɢɤɨɜɨɝɨ ɫɵɪɶɹ. ȼ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ ɚɷɪɨɫɟɩɚɪɚɬɨɪɚ ɩɨɞɚɟɬɫɹ ɦɚɬɟɪɢɚɥ 

ɜɦɟɫɬɟ ɫ ɷɬɢɤɟɬɤɨɣ. ɋɵɪɶё, ɩɨɩɚɜ ɧɚ ɤɪɵɥɶɱɚɬɤɭ, ɩɪɢɜɨɞɢɦɭɸ ɜ ɞɜɢɠɟɧɢɟ 

ɞɜɢɝɚɬɟɥɟɦ ɢ ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜɧɭɬɪɢ ɚɷɪɨɫɟɩɚɪɚɬɨɪɚ, ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɤ ɫɬɟɧɤɚɦ 

ɤɨɠɭɯɚ. ȼ ɷɬɨɬ ɦɨɦɟɧɬ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɨɬ ɷɬɢɤɟɬɤɢ. Ȼɨɥɟɟ ɬɹɠɟɥɚɹ 

ɮɪɚɤɰɢɹ (ɩɥɚɫɬɢɤ) ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɚɞɚɟɬ ɜɧɢɡ, ɚ ɛɨɥɟɟ ɥёɝɤɚɹ 

ɮɪɚɤɰɢɹ (ɷɬɢɤɟɬɤɚ), ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɫɚɫɵɜɚɸɳɟɣ ɫɢɥɵ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɜɟɪɯɭ, ɜɵɝɪɭɠɚɟɬɫɹ ɢɡ ɚɷɪɨɫɟɩɚɪɚɬɨɪɚ. 

 

Ɍɚɛɥɢɰɚ 16 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɲɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ ɋ-ȼɊ-ɉɗɌ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1825×1365×3495 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɚ, ɤȼɬ 
3,0 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɵɬɹɠɤɢ, ɤȼɬ 3,0 

Ɇɚɫɫɚ, ɤɝ 525 

 

 

 

Ɋɢɫɭɧɨɤ 18 – ȼɨɡɞɭɲɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ ɋ-ȼɊ-ɉɗɌ 
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ȼɚɧɧɚ ɮɥɨɬɚɰɢɢ ɋ-ȼɎ-ɉɗɌ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 19 ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 17, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɫɵɪɶɹ (ɉɗɌ ɫɵɪɶɟ, ɩɨɥɢɫɬɢɪɨɥ, ɩɨɥɢɚɦɢɞ, 

ɩɥɚɫɬɢɤ-ȺȻɋ, ɩɨɥɢɤɚɪɛɨɧɚɬ ɢ ɬ.ɞ. (ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɵɯ ɛɨɥɟɟ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ) 

ɨɬ ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ (ɛɭɦɚɝɢ, ɩɥɟɧɤɢ, ɷɬɢɤɟɬɤɢ, ɩɪɨɛɤɢ), ɚ ɬɚɤɠɟ 

ɞɚɥɶɧɟɣɲɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. ɉɗɌ  

ɬɨɧɟɬ ɜ ɜɨɞɟ, ɩɨɝɪɭɠɚɟɬɫɹ ɧɚ ɞɧɨ ɜɚɧɧɵ, ɝɞɟ ɲɧɟɤɨɦ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɤ 

ɜɵɝɪɭɡɤɟ. ɉɥɨɬɧɨɫɬɶ ɷɬɢɤɟɬɤɢ (ɩɪɨɛɤɢ, ɛɭɦɚɝɢ) ɦɟɧɶɲɟ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ, 

ɩɨɷɬɨɦɭ ɷɬɢɤɟɬɤɚ ɢ ɩɪɨɛɤɚ ɜɫɩɥɵɜɚɸɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɞɵ ɢ ɱɟɪɟɡ ɫɥɢɜɧɨɣ 

ɛɭɧɤɟɪ ɭɛɢɪɚɸɬɫɹ ɢɡ ɫɢɫɬɟɦɵ. 

 

 

 

Ɋɢɫɭɧɨɤ 19 – ȼɚɧɧɚ ɮɥɨɬɚɰɢɢ ɋ-ȼɎ-ɉɗɌ 
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Ɍɚɛɥɢɰɚ 17 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɧɧɵ ɮɥɨɬɚɰɢɢ ɋ-ȼɎ-ɉɗɌ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 5790×2200×3365 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɭɡɥɚ ɡɚɝɪɭɡɤɢ, 

ɤȼɬ 
1,5 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɲɧɟɤɚ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɨɝɨ, ɤȼɬ 
3,0 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɭɡɥɚ ɜɵɝɪɭɡɤɢ, 

ɤȼɬ 
4,0 

Ⱦɢɚɦɟɬɪ ɲɧɟɤɚ ɡɚɝɪɭɡɤɢ, ɦɦ 212 

Ⱦɢɚɦɟɬɪ ɲɧɟɤɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɨɝɨ, ɦɦ 210 

Ⱦɢɚɦɟɬɪ ɲɧɟɤɚ ɜɵɝɪɭɡɤɢ, ɦɦ 212 

Ɇɚɫɫɚ, ɤɝ 1670 

 

ɉɨɞɨɝɪɟɜɚɟɦɚɹ ɦɨɣɤɚ ɋ-ȺɉɆ-ɉɗɌ – ɷɬɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɚɩɩɚɪɚɬ 

ɞɥɹ ɝɨɪɹɱɟɣ ɨɬɦɵɜɤɢ ɢɡɦɟɥɶɱёɧɧɨɣ ɉɗɌ ɮɥɟɤɫɵ ɨɬ ɫɥɨɠɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ 

ɤɥɟɹ. ɉɨɡɜɨɥɹɟɬ ɞɨɛɚɜɥɹɬɶ ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ. Ɉɬɦɵɜɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ 

ɜɨɪɨɲɢɬɟɥɹ. Ɉɫɨɛɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɠɭɯɚ ɡɚɳɢɳɚɟɬ ɦɨɣɤɭ ɨɬ ɬɟɩɥɨɩɨɬɟɪɶ, ɚ 

ɥɨɩɚɫɬɢ ɨɫɨɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ 

ɫ ɉɗɌ. Ⱥɩɩɚɪɚɬ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 20 ɢ ɨɛɥɚɞɚɟɬ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 18. 

 

Ɍɚɛɥɢɰɚ 18 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɨɝɪɟɜɚɟɦɨɣ ɦɨɣɤɢ ɋ-ȺɉɆ-ɉɗɌ   
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 3585×1555×3260 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɭɡɥɚ 

ɜɨɪɨɲɢɬɟɥɹ, ɤȼɬ 
3,0 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɭɡɥɚ ɜɵɝɪɭɡɤɢ, 

ɤȼɬ 
4,0 

Ⱦɢɚɦɟɬɪ ɲɧɟɤɚ ɜɵɝɪɭɡɤɢ, ɦɦ 218 

Ɇɚɫɫɚ, ɤɝ 2015 
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Ɋɢɫɭɧɨɤ 20 – ɉɨɞɨɝɪɟɜɚɟɦɚɹ ɦɨɣɤɚ ɋ-ȺɉɆ-ɉɗɌ 

 

ȼɫɟ ɜɵɞɟɥɟɧɧɵɟ ɷɬɢɤɟɬɤɢ ɢ ɩɪɢɦɟɫɢ ɩɨɫɬɭɩɚɸɬ ɜ ɰɢɤɥɨɧɵ-ɧɚɤɨɩɢɬɟɥɢ ɢ 

ɜɪɟɦɟɧɧɨ ɬɚɦ ɯɪɚɧɹɬɫɹ. Ɍɚɤɠɟ ɞɚɧɧɵɟ ɰɢɤɥɨɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɜɵɝɪɭɡɤɢ ɢ ɫɛɨɪɚ ɜ ɮɚɫɨɜɨɱɧɭɸ ɬɚɪɭ ɢɡɦɟɥɶɱёɧɧɨɝɨ 

ɩɨɥɢɦɟɪɧɨɝɨ ɫɵɪɶɹ. Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɧɚɤɨɩɢɬɟɥɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɬɢɩɨɜ ɞɪɨɛɥёɧɵɯ ɬɜёɪɞɵɯ ɩɥɚɫɬɢɤɨɜ, ɉɗɌ, ɩɥёɧɨɱɧɨɝɨ ɫɵɪɶɹ. Ɍɚɤɨɣ ɰɢɤɥɨɧ 

ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 21, ɚ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 19. 

 

Ɍɚɛɥɢɰɚ 19 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɢɤɥɨɧɚ-ɧɚɤɨɩɢɬɟɥɹ ɋ-ɐɇ-80ɉɗɌ-ɇ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1525×1525×4565 

Ɉɛɴɟɦ ɛɭɧɤɟɪɚ, ɦ3 0,65 

Ɇɚɫɫɚ, ɤɝ 280 
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Ɋɢɫɭɧɨɤ 21 – ɐɢɤɥɨɧ-ɧɚɤɨɩɢɬɟɥɶ ɋ-ɐɇ-80ɉɗɌ-ɇ 

 

Ⱦɚɥɟɟ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ ɷɤɫɬɪɭɞɟɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɝɨ ɪɚɫɩɥɚɜɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɫɩɥɚɜɚ ɦɚɬɟɪɢɚɥ ɞɟɝɚɡɢɪɭɟɬɫɹ, ɮɢɥɶɬɪɭɟɬɫɹ ɨɬ ɬɜɟɪɞɵɯ ɩɪɢɦɟɫɟɣ. 

ɗɤɫɬɪɭɞɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 22, ɚ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 20. 

 

Ɍɚɛɥɢɰɚ 20 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɫɬɪɭɞɟɪɚ ɉɗɌ  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 4060×1440×1370 

Ɇɚɫɫɚ, ɤɝ 3000 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 90 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɪɟɧɝ/Ɂɨɧɵ ɞɟɝɚɡɚɰɢɢ 36 –40/2 ɜɚɤɭɭɦɧɵɯ ɞɟɝɚɡɚɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɡɨɧ ɧɚɝɪɟɜɚ/ɨɯɥɚɠɞɟɧɢɹ 7/4 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ ≤600 
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Ɋɢɫɭɧɨɤ 22 – ɗɤɫɬɪɭɞɟɪ ɉɗɌ 

 

ɇɚ ɜɯɨɞɟ ɦɚɫɫɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɲɧɟɤɨɜɵɣ ɞɨɡɚɬɨɪ (ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 

23), ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɷɤɫɬɪɭɞɟɪ, ɫ ɟɝɨ ɩɨɦɨɳɶɸ ɦɨɠɧɨ 

ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɢɚɦɟɬɪ ɩɨɞɚɱɢ ɩɥɚɫɬɢɤɨɜɨɝɨ ɫɵɪɶɹ. 

 

 

 

Ɋɢɫɭɧɨɤ 23 – Ⱦɨɡɚɬɨɪ ɲɧɟɤɨɜɵɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 
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ɋɵɪɶɟ ɞɚɥɟɟ ɩɨɩɚɞɚɟɬ ɜ ɫɬɪɟɧɝɨɜɵɣ ɝɪɚɧɭɥɹɬɨɪ SL-GR-2.200, 

ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 24, ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 

ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 21; ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɚɪɟɡɤɢ ɨɫɬɵɜɲɢɯ 

ɩɨɥɢɦɟɪɧɵɯ ɫɬɪɟɧɝ ɜɵɯɨɞɹɳɢɯ ɢɡ ɝɪɚɧɭɥɹɬɨɪɚ ɧɚ ɝɪɚɧɭɥɭ. Ɋɚɡɦɟɪ ɝɪɚɧɭɥɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɨɛɨɪɨɬɨɜ ɮɪɟɡɵ.  

 

Ɍɚɛɥɢɰɚ 21 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɟɧɝɨɜɨɝɨ ɝɪɚɧɭɥɹɬɨɪɚ SL-GR-2.200  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1180×700×1570 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱɚɫ ≤600 

Ɇɚɫɫɚ, ɤɝ 580 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 7,5 

 

 

 

Ɋɢɫɭɧɨɤ 24 – ɋɬɪɟɧɝɨɜɵɣ ɝɪɚɧɭɥɹɬɨɪ SL-GR-2.200 

 

ɉɨɫɥɟ ɱɟɝɨ ɝɨɬɨɜɵɟ ɝɪɚɧɭɥɵ ɩɨɫɬɭɩɚɸɬ ɜ ɭɩɚɤɨɜɨɱɧɭɸ ɦɚɲɢɧɭ, 

ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 25 ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ 
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ɜ ɬɚɛɥɢɰɟ 22, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɢɯ ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɭɩɚɤɨɜɤɢ. Ƚɞɟ ɩɚɤɭɸɬɫɹ ɜ 

ɩɪɨɡɪɚɱɧɭɸ ɩɥɟɧɤɭ ɩɨ 10 ɤɝ. 

 

Ɍɚɛɥɢɰɚ 22 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɚɤɨɜɨɱɧɨɣ ɦɚɲɢɧɵ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1500×1000×110 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱɚɫ ≤600 

Ɇɚɫɫɚ, ɤɝ 480 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 3,2 

 

 

 

Ɋɢɫɭɧɨɤ 25 – ɍɩɚɤɨɜɨɱɧɚɹ ɦɚɲɢɧɚ 

 

ɇɚ ɥɸɛɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɝɨ ɜɨɞɵ ɢ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɳɚɬɶ ɟё. 
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ȼɚɧɧɵ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɳɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ ɨɬ 

ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɩɪɨɱɢɯ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɩɪɢɦɟɫɟɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɚɤɨɣ ɜɚɧɧɵ ɨɩɢɫɚɥ ɧɢɠɟ: 

- ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɨɞɚ ɨɱɢɳɚɟɬɫɹ ɨɬ ɤɪɭɩɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ 

ɜɢɛɪɨɫɢɬɚ; 

- ɡɚɬɟɦ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɫɟɤ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɨɱɢɫɬɤɢ, ɝɞɟ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɝɪɚɜɢɬɚɰɢɢ ɨɫɚɠɞɚɸɬɫɹ ɧɚ ɞɧɨ ɜɚɧɧɵ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ 

ɡɚɝɪɹɡɧɢɬɟɥɢ, ɚ ɱɢɫɬɚɹ ɜɨɞɚ ɩɟɪɟɥɢɜɚɟɬɫɹ ɜ ɞɪɭɝɨɣ ɨɬɫɟɤ; 

- ɧɚ ɷɬɚɩɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɜɨɞɚ ɩɪɨɫɚɱɢɜɚɟɬɫɹ ɫɧɢɡɭ ɜɜɟɪɯ, 

ɱɟɪɟɡ ɫɥɨɣ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɚɛɫɨɪɛɟɧɬɚ (ɤɟɪɚɦɡɢɬɚ); 

- ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ ɜ ɫɨɫɟɞɧɟɦ ɪɟɡɟɪɜɭɚɪɟ, ɧɨ ɩɪɨɫɚɱɢɜɚɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɭɠɟ ɫɜɟɪɯɭ ɜɧɢɡ; 

- ɩɨɫɥɟ ɜɫɟɝɨ ɜɨɞɚ ɫɱɢɬɚɟɬɫɹ ɨɱɢɳɟɧɧɨɣ ɢ ɝɨɬɨɜɨɣ ɤ ɩɨɜɬɨɪɧɨɦɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɉɗɌ.  

ȼɚɧɧɚ ɨɱɢɫɬɤɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 26, ɚ ɟɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 23. 

 

 

 

Ɋɢɫɭɧɨɤ 26 – ȼɚɧɧɚ ɨɱɢɫɬɤɢ ɜɨɞɵ 
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Ɍɚɛɥɢɰɚ 23 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɧɧɵ ɨɱɢɫɬɤɢ ɜɨɞɵ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 4200×3345×2800 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3 10 – 15 

Ɇɚɫɫɚ, ɤɝ 3205 

Ɉɛɴёɦ ɜɚɧɧ, ɦ3 8,52 

Ɇɨɳɧɨɫɬɶ ɧɚɫɨɫɚ, ɤȼɬ 0,75 

Ɇɨɳɧɨɫɬɶ ɜɢɛɪɚɬɨɪɚ, ɤȼɬ 0,53 

 

ɏɪɚɧɟɧɢɟ 

Ⱦɥɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɟɛɭɟɬɫɹ ɞɜɚ ɫɤɥɚɞɚ:  

Ɂɚɤɪɵɬɵɣ ɫɤɥɚɞ ɞɥɹ ɫɵɪɶɹ ɜɦɟɫɬɢɦɨɫɬɶɸ ɞɨ 100 ɬɨɧɧ. ɂɫɯɨɞɧɵɣ 

ɩɥɚɫɬɢɤɨɜɵɣ ɦɚɬɟɪɢɚɥ ɯɪɚɧɢɬɫɹ ɜ ɬɸɤɚɯ. 

Ɂɚɤɪɵɬɵɣ ɫɤɥɚɞ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɜɦɟɫɬɢɦɨɫɬɶɸ ɞɨ 10 

ɬɨɧɧ. ɍɩɚɤɨɜɚɧɧɵɟ ɝɪɚɧɭɥɵ ɯɪɚɧɹɬ ɜ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ, ɩɪɟɞɨɯɪɚɧɹɸɳɟɦ 

ɢɯ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 

ɉɪɢ ɭɤɥɚɞɤɟ ɭɩɚɤɨɜɨɤ ɧɚ ɡɟɦɥɸ ɩɨɞ ɧɢɠɧɢɣ ɪɹɞ ɩɨɞɤɥɚɞɵɜɚɸɬ ɩɨɞɞɨɧɵ 

ɢɥɢ ɩɪɨɤɥɚɞɤɢ. ɉɪɢ ɯɪɚɧɟɧɢɢ ɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɹɳɢɤɢ ɞɨɥɠɧɵ 

ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 1 ɦ ɨɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ȼɧɭɬɪɢɡɚɜɨɞɫɤɚɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɪɭɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɢɥɨɱɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ Komatsu Forklift PE FB07-3.  

ȼɢɥɨɱɧɵɟ ɩɨɝɪɭɡɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. Ɍɚɤɚɹ ɫɩɟɰɬɟɯɧɢɤɚ ɨɫɧɚɳɚɟɬɫɹ ɜɢɥɨɱɧɵɦ ɡɚɯɜɚɬɨɦ, 

ɤɨɬɨɪɵɣ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɪɢ ɩɨɦɨɳɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ 

ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɦɚɲɢɧɵ. ȼɢɥɨɱɧɵɣ ɩɨɝɪɭɡɱɢɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɩɨɞɧɹɬɢɹ ɢɥɢ ɨɩɭɫɤɚɧɢɹ ɝɪɭɡɚ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɝɪɭɡɱɢɤɚ Komatsu Forklift PE FB07-3 

ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 24. ɍɫɬɪɨɣɫɬɜɨ ɩɨɝɪɭɡɱɢɤɚ Komatsu Forklift PE FB07-3 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 27.  
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Ɋɢɫɭɧɨɤ 27 – ȼɢɥɨɱɧɵɣ ɩɨɝɪɭɡɱɢɤ Komatsu Forklift PE FB07-3 

 

Ɍɚɛɥɢɰɚ 24  –  Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɝɪɭɡɱɢɤɚ Komatsu Forklift PE FB07-3 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɤɝ 700 

Ɍɢɩ ɞɜɢɝɚɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ (ɥ.ɫ.) 1,6 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 9,5 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 1710×900×1995 

ȼɵɫɨɬɚ ɫ ɦɚɱɬɨɣ, ɦɦ 1500 - 4000 

ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɦɦ 1500 - 4000 

ɇɚɪɭɠɧɵɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, ɦɦ 1540 

ȼɢɞ ɭɩɪɚɜɥɟɧɢɹ ɫɢɞɹ 

ȼɢɞ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜɢɥɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 28 ɢɡɨɛɪɚɠɟɧ ɩɪɨɞɭɤɬ, ɩɨɥɭɱɚɟɦɵɣ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ 

ɉɗɌ. Ƚɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɩɥɚɫɬɢɤ – ɷɬɨ ɭɠɟ ɝɨɬɨɜɨɟ ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɭɩɚɤɨɜɤɢ ɢ ɫɚɦɨɝɨ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɩɪɨɞɭɤɰɢɢ: ɩɪɟɮɨɪɦ ɞɥɹ ɩɥɚɫɬɢɤɨɜɵɯ 

ɛɭɬɵɥɨɤ, ɟɜɪɨɩɨɞɞɨɧɨɜ, ɚɛɪɚɡɢɜɧɵɯ ɤɪɭɝɨɜ, ɬɪɨɬɭɚɪɧɨɣ ɩɥɢɬɤɢ, ɩɨɥɢɷɫɬɟɪɚ ɞɥɹ 

ɬɟɤɫɬɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɱɟɪɟɩɢɰɵ, ɩɥɨɬɧɨɣ ɩɥɟɧɤɢ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɞɥɹ 
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ɚɜɬɨɩɪɨɦɚ (ɤɪɵɲɤɢ ɦɨɬɨɪɨɜ, ɩɚɧɟɥɢ, ɛɚɦɩɟɪɵ, ɞɜɟɪɢ) ɢ ɦɧɨɝɨɝɨ ɦɧɨɝɨɝɨ 

ɞɪɭɝɨɝɨ. 

 

 

 

Ɋɢɫɭɧɨɤ 28 – Ƚɨɬɨɜɵɟ ɜɬɨɪɢɱɧɵɟ ɉɗɌ ɝɪɚɧɭɥɵ  

 

ɉɨɫɪɟɞɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɉɗɌ ɦɨɠɧɨ 

ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɪɚɡ ɡɚ ɪɚɡɨɦ, ɬɚɤ ɤɚɤ ɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɥɚɫɬɢɤɚ ɬɟɪɹɸɬɫɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɢ ɢɯ ɦɨɠɧɨ ɭɫɢɥɢɜɚɬɶ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɞɨɛɚɜɤɢ. ɉɨɞɨɛɧɨɟ 

ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ ɧɚ ɪɵɧɤɟ ɢɡ-ɡɚ ɫɜɨɟɣ ɛɨɥɟɟ 

ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɢɱɧɵɦ ɩɥɚɫɬɢɤɨɦ.  

ȼ Ɋɨɫɫɢɢ ɩɨɞɨɛɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨɤɚ ɬɨɥɶɤɨ ɧɚɛɢɪɚɟɬ ɨɛɨɪɨɬɵ, ɚ ɜɨɬ ɜɨ 

ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɩɥɚɫɬɢɤ ɭɠɟ ɞɚɜɧɨ ɩɨɞɥɟɠɢɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɟɪɟɪɚɛɨɬɤɟ. ȼɟɞɶ 

ɭɬɢɥɢɡɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɫɧɢɠɚɬɶ ɰɟɧɵ ɧɚ ɬɨɜɚɪɵ ɢɡ ɉɗɌ ɢ ɩɪɢɧɨɫɢɬɶ 

ɜɧɭɲɢɬɟɥɶɧɵɣ ɞɨɯɨɞ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ, ɧɨ ɢ ɨɝɪɚɧɢɱɢɜɚɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɧɟɮɬɢ 

(ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɬɢɯ ɫɚɦɵɯ ɩɥɚɫɬɢɤɨɜ), ɭɦɟɧɶɲɢɬɶ 

ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɤɪɚɬɢɬɶ ɪɚɡɦɟɪɵ ɦɭɫɨɪɧɵɯ ɩɨɥɢɝɨɧɨɜ. 
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5 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɫɤɨɥɶ ɜɵɝɨɞɧɵɦ ɫ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɛɭɞɟɬ ɩɪɟɞɩɪɢɹɬɢɟ, ɧɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɫɟɢɜɚɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɬɨɪɢɱɧɵɯ ɉɗɌ ɝɪɚɧɭɥ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ ɚɩɩɚɪɚɬɵ 

ɞɪɨɛɥɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ ɫɵɪɶɹ, ɝɪɚɧɭɥɹɰɢɢ ɢ ɭɩɚɤɨɜɤɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

 

5.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ ɩɪɢ ɨɩɟɪɚɰɢɹɯ 

ɞɪɨɛɥɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɹɯ ɩɨ ɨɛɪɚɛɨɬɤɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ 

ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɭɱɟɬɨɦ [ʹͲ]. 
Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ Ɂȼ, ɝ/ɫ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ 

ɪɚɫɬɚɪɢɜɚɧɢɸ ɢ ɞɪɨɛɥɟɧɢɸ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʛ𝑖 = 𝑄˖ˇ∙Вଷ଺଴଴ ,                                                                                                      (1) 

 

ɝɞɟ 𝑄˖ˇ – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɟɧɢɹ ɜɟɳɟɫɬɜɚ ɨɬ ɤɝ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ; 

ȼ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɢ, ɤɝ/ɱ (ȼ = 2400 ɤɝ).  

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ, ɬ/ɝɨɞ:  

𝑖ܯ  = 𝑄˖ˇ  ∙ ܤ ∙ ͳͲ−଺,                                                                                      (2) 

 

ɝɞɟ B – ɜɚɥɨɜɵɣ ɪɚɫɯɨɞ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɝɨɞ.  
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ɍɞɟɥɶɧɵɟ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɪɚɫɬɚɪɢɜɚɧɢɹ ɢ 

ɞɪɨɛɥɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 25. 

 

Ɍɚɛɥɢɰɚ 25 – ɍɞɟɥɶɧɵɟ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɢ 

ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɵɣ 

ɦɚɬɟɪɢɚɥ 

ȼɵɞɟɥɹɸɳɢɟɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɶ 

ɭɞɟɥɶɧɵɯ 

ɜɵɛɪɨɫɨɜ, ɝ/ɤɝ 

Ⱦɪɨɛɥɟɧɢɟ ɨɬɯɨɞɨɜ ɜ 

ɢɡɦɟɥɶɱɢɬɟɥɹɯ 
ɬɟɪɦɨɩɥɚɫɬɵ 

ɩɵɥɶ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ 

0,70 

 

Ɋɚɫɱɟɬɵ: 

Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɛɪɨɫɚ i-ɝɨ Ɂȼ: 

 

M𝑖 = 0,70∙300ଷ଺଴଴ =0,0583 ɝ/ɫ 

 

Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ  ɜɵɛɪɨɫɚ  i-ɝɨ  ɜɟɳɟɫɬɜɚ  ɡɚ  ɝɨɞ: 

 

Mˆˑˇ 𝑖 = Ͳ,͹∙592800 ∙ ͳͲ−଺=0,4149 ɬ/ɝɨɞ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 26. 

 

Ɍɚɛɥɢɰɚ 26 – ȼɵɛɪɨɫɵ Ɂȼ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɞɪɨɛɥɟɧɢɸ 

ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ 
Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ 

ɜɵɛɪɨɫ, ɝ/ɫ 

ɉɵɥɶ ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬɚ 0,4149 0,0583 
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5.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ Ɂȼ ɩɪɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɢ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 

Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɦɟɬɨɞɢɤɨɣ [ʹͲ]. 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (Ɂȼ), ɬ/ɝɨɞ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

𝑖ܯ  = g𝑖 ∙ ܤ ∙ ͳͲ−଺,                                                                                          (3) 

 

ɝɞɟ     gi – ɭɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ i-ɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɟɞɢɧɢɰɭ ɦɚɫɫɵ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ (ɭɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 27); 

B – ɦɚɫɫɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ ɝɨɞ, ɤɝ (ȼ = 592800 ɤɝ). 

 

Ɍɚɛɥɢɰɚ 27 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜ 

ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɨɩɟɪɚɰɢɢ 

ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɵɣ 

ɦɚɬɟɪɢɚɥ 

ȼɵɞɟɥɹɸɳɢɟɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɶ 

ɭɞɟɥɶɧɵɯ 

ɜɵɛɪɨɫɨɜ, ɝ/ɤɝ 

Ƚɪɚɧɭɥɢɪɨɜɚɧɢɟ ɧɚ ɛɚɡɟ 

ɷɤɫɬɪɭɞɟɪɨɜ 
ɩɨɥɢɷɬɢɥɟɧɬɟɪɟɮɬɚɥɚɬ 

ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ 0,003 

ɭɝɥɟɪɨɞ ɨɤɫɢɞ 0,80 

ɷɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 0,70 

ɮɨɪɦɚɥɶɞɟɝɢɞ 0,045 

 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ Ɂȼ, ɝ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

𝑖ܩ  = g𝑖∙𝑏ଷ଺଴଴∙𝑡 ,                                                                                                     (4) 

 

ɝɞɟ b – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ 

ɞɧɹ, ɤɝ (b=2400 ɤɝ); 
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t – «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 

ɪɚɛɨɱɟɝɨ ɞɧɹ, ɱ. 

 

Ɋɚɫɱɟɬɵ: 

-ɞɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 

 

MCH3COOH = 0,70∙592800∙10-6=0,4150 ɬ/ɝɨɞ 

 

GCH3COOH = 0,70∙2400
3600∙7

=0,06667 ɝ/ɫ 

 

- ɞɥɹ ɭɝɥɟɪɨɞ ɨɤɫɢɞɚ: 

 

MCO = 0,80∙592800∙10-6=0,4742 ɬ/ɝɨɞ 

COܩ  = 0,80∙2400
3600∙7

=0,07619 ɝ/ɫ 

 

-ɞɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ: 

 

MHCHO = 0,045∙592800∙10-6=0,0267 ɬ/ɝɨɞ 

HCHOܩ  = 0,045∙2400
3600∙7

=0,00429 ɝ/ɫ 

 

-ɞɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ: 

  

M஼భబ𝐻భబ𝑂ర = 0,003∙592800∙10-6=0,0018 ɬ/ɝɨɞ 

஼భబ𝐻భబ𝑂రܩ  = 0,003∙2400
3600∙7

=0,0002ͻ ɝ/ɫ 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 28. 

 

Ɍɚɛɥɢɰɚ 28 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɝɪɚɧɭɥɢɪɨɜɚɧɢɢ 

ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
Ɇɚɤɫɢɦɚɥɶɧɨ-

ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝɨɞ 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ (C2H4O2) 0,06667 0,4150 

ɍɝɥɟɪɨɞ ɨɤɫɢɞ (CO) 0,07619 0,4742 

Ɏɨɪɦɚɥɶɞɟɝɢɞ (CH2O) 0,00429 0,0267 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ (ܥଵ଴ܪଵ଴𝑂ସ) 0,00029 0,0018 

 

5.3 Ɋɚɫɱɟɬ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ ɨɬ ɭɩɚɤɨɜɤɢ ɝɨɬɨɜɵɯ ɝɪɚɧɭɥ ɜ 
ɬɟɪɦɨɩɥɟɧɤɭ 

 

ɉɪɢ ɭɩɚɤɨɜɤɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɭɸ ɩɥɟɧɤɭ ɩɪɢɦɟɧɹɸɬɫɹ 

ɬɟɪɦɨɭɩɚɤɨɜɨɱɧɵɟ ɦɚɲɢɧɵ, ɤɨɬɨɪɵɟ ɫɜɚɪɢɜɚɸɬ ɩɥɟɧɤɢ. ɉɪɢ ɬɨɱɟɱɧɨɣ ɢɥɢ 

ɥɢɧɟɣɧɨɣ ɫɜɚɪɤɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɥɚɜɥɟɧɢɟ ɩɥɟɧɤɢ ɢ ɟё ɡɚɬɜɟɪɞɟɜɚɧɢɟ ɫ 

ɜɵɞɟɥɟɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ [ʹͲ]. 
ɉɪɢ ɥɢɧɟɣɧɨɣ ɫɜɚɪɤɟ ɬɟɪɦɨɭɫɚɠɢɜɚɟɦɨɣ ɩɥɟɧɤɢ ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ 

ɛɚɥɚɧɫ, ɤɝ/ɱ: 

 

m1=m2+m3,                                                                                                     (5) 

 

ɝɞɟ     m1 – ɦɚɫɫɚ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɩɥɟɧɤɢ, ɤɝ/ɱ; 

 m2 – ɦɚɫɫɚ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɥɟɧɤɢ, ɤɝ/ɱ; 

 m3 – ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɤɝ/ɱ. 

Ɇɚɫɫɚ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɩɥɟɧɤɢ m1 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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m1=Gɫɜ∙g∙S∙h∙n,                                                                                               (6) 

 

ɝɞɟ    Gɫɜ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɜɚɪɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ, Gɫɜ= 200 ɩ/ɱɚɫ; 

g – ɩɥɨɬɧɨɫɬɶ ɩɥɟɧɤɢ, g = 950 ɤɝ/ɦ3; 

h – ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɨɝɨ ɲɜɚ, h = 0,001 ɦ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɲɜɨɜ, n= 3 ɲɬ.; 

S – ɩɥɨɳɚɞɶ ɫɜɚɪɢɜɚɟɦɨɝɨ ɲɜɚ, ɦ2. 

ɉɥɨɳɚɞɶ ɫɜɚɪɢɜɚɟɦɨɝɨ ɲɜɚ S, ɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

S=a∙b,                                                                                                              (7) 

 

ɝɞɟ    ɚ – ɲɢɪɢɧɚ ɲɜɚ, ɚ = 0,002 ɦ; 

b – ɞɥɢɧɚ ɲɜɚ, b= 0,28 ɦ. 

Ɋɚɫɱɟɬɵ:  

 

S=0,002∙0,28=0,00056 ɦ2 ; 

 

m1=200∙950∙0,00056∙0,001∙3=0,3192 ɤɝ/ɱ . 

 

Ɇɚɫɫɭ ɩɚɪɨɜ m3, ɜɵɞɟɥɹɸɳɢɯɫɹ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ, ɤɝ/ɱ, ɫɥɟɞɭɟɬ 

ɨɩɪɟɞɟɥɹɬɶ ɜ ɞɨɥɹɯ ɨɬ m1 ɩɨ ɮɨɪɦɭɥɟ: 

  m3=Km∙Kt∙m1,                                                                                                 (8) 

 

ɝɞɟ Кt – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɟɧɧɨɣ ɮɚɤɬɨɪ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɨɫɬɟɣ 

(Kt= 0,4). 

Кm – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɩɚɪɨɜ, ɜɵɞɟɥɢɜɲɢɯɫɹ ɜ 

ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ. 

Ⱦɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Кm ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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௠ܭ = ௌభௌ ,                                                                                                           (9) 

 

ɝɞɟ   S1 – ɩɥɨɳɚɞɶ ɫɜɚɪɢɜɚɟɦɨɝɨ ɲɜɚ, ɫ ɤɨɬɨɪɨɝɨ ɜɵɞɟɥɹɸɬɫɹ ɜɪɟɞɧɵɟ 

ɜɟɳɟɫɬɜɚ, ɦ2. 

ɉɥɨɳɚɞɶ ɫɜɚɪɢɜɚɟɦɨɝɨ ɲɜɚ S1, ɫ ɤɨɬɨɪɨɝɨ ɜɵɞɟɥɹɸɬɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

S1=ሺa+0,Ͳ25∙bሻ∙h, (10) 

 

Ɋɚɫɱɟɬɵ: 

 

S1=ሺ0,002+0,Ͳ25∙0,28ሻ∙0,001=0,000Ͳ09 ɦ2; 

௠ܭ  = 0,000009
0,00056

=0,016  

 

m3=0,016∙0,4∙0,3192=0,0Ͳʹ ɤɝ/ɱ 

 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɝ/ɫ: 

 

Mi=
Qi∙m3∙103

3600
,                                                                                                    (11) 

 

ɝɞɟ     Qi – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜ ɞɨɥɹɯ ɨɬ m3, ɤɝ/ɱ. 

ɉɪɢ ɫɜɚɪɤɟ ɬɟɪɦɨɭɫɚɞɨɱɧɨɣ ɉɗ-ɩɥɟɧɤɢ ɜ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɜɵɞɟɥɹɸɬɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɭɤɚɡɚɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 29. 
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Ɍɚɛɥɢɰɚ 29 – ɉɟɪɟɱɟɧɶ ɢ ɦɚɫɫɵ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɟɦɵɟ ɩɪɢ ɫɜɚɪɤɟ 

ɬɟɪɦɨɭɫɚɞɨɱɧɨɣ ɉɗ-ɩɥɟɧɤɢ  
№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɪɟɞɧɨɝɨ 

ɜɟɳɟɫɬɜɚ 

Ɇɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ Qi 

ɜ ɞɨɥɹɯ ɨɬ m3, ɤɝ/ɱ 

1 Ⱥɰɟɬɚɥɶɞɟɝɢɞ 0,202 

2 ɍɝɥɟɪɨɞ ɨɤɫɢɞ 0,300 

3 Ɏɨɪɦɚɥɶɞɟɝɢɞ  0,282 

4 ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ 0,216 

 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɝɨɞ: 

 

Mɝɨɞi
=Mi∙T∙k3∙3600∙10-6,                                                                               (12) 

 

ɝɞɟ     T – ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ/ɝɨɞ; 

kɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

k3= t
T
м,                                                                                                            (13) 

 

ɝɞɟ    t – ɮɚɤɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɝɨɞ, ɱ/ɝɨɞ. 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ: 

 

MCH3CHO= 0,202∙0,002∙103

3600
=0,0001 ɝ/ɫ 

 

Mˆˑˇ𝐶𝐻య𝐶𝐻𝑂=0,0001∙1976∙1∙3600∙10-͸=0,0007 ɬ/ɝɨɞ 

 

ɍɝɥɟɪɨɞ ɨɤɫɢɞ: 

 

MCO= 0,300∙0,002∙103

3600
=0,0002 ɝ/ɫ 
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MɝɨɞCO
=0,0002∙1976∙1∙3600∙10-͸=0,0014 ɬ/ɝɨɞ 

 

Ɏɨɪɦɚɥɶɞɟɝɢɞ: 

 

MHCHO= 0,282∙0,002∙103

3600
=0,000ʹ ɝ/ɫ 

 

MɝɨɞHCHO
=0,000ʹ∙1976∙1∙3600∙10-͸=0,0014 ɬ/ɝɨɞ 

 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ: 

 

MCH3COOH= 0,216∙0,002∙103

3600
=0,00012 ɝ/ɫ 

 

MɝɨɞCH3COOH
=0,00012∙1976∙1∙3600∙10-͸=0,0009 ɬ/ɝɨɞ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 30. 

 

Ɍɚɛɥɢɰɚ 30 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɭɩɚɤɨɜɤɟ ɝɨɬɨɜɵɯ 

ɝɪɚɧɭɥ ɜ ɬɟɪɦɨɩɥɟɧɤɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 

ɜɟɳɟɫɬɜɚ 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, 

ɝ/ɫ 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 

ɬ/ɝɨɞ 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ (CH3CHO) 0,0001 0,0007 

ɍɝɥɟɪɨɞ ɨɤɫɢɞ (CO) 0,0002 0,0014 

Ɏɨɪɦɚɥɶɞɟɝɢɞ (CH2O) 0,0002 0,0014 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ (C2H4O2) 0,00012 0,0009 
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5.4 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 

 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɫɨɝɥɚɫɧɨ [21].  

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 

ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. 

Ɋɚɫɱёɬɚɦɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 20–30-

ɦɢɧɭɬɧɨɦɭ ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ. ɉɪɢ ɪɚɫɱёɬɟ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɭɱɢɬɵɜɚɸɬɫɹ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɭɫɥɨɜɢɹ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 

 

5.4.1  ɉɨɞɛɨɪ ɢ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

 

ɉɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 

ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɞɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɚɧɚɥɢɡɚ 

ɢ ɢɡɭɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɜɵɬɹɠɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɰɟɯɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫ ɦɟɬɨɞɨɦ 

ɝɪɚɧɭɥɹɰɢɢ. 

ȼ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜɵɞɟɥɹɸɳɢɟɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɬɟɩɥɨ, 

ɜɥɚɝɚ, ɝɚɡɵ, ɩɵɥɶ, ɡɚɩɚɯɢ ɬɨɱɟɱɧɨ ɩɨɫɬɭɩɚɸɬ ɜ ɜɨɡɞɭɯ ɩɨɦɟɳɟɧɢɹ, ɩɨɷɬɨɦɭ 

ɪɚɰɢɨɧɚɥɶɧɨ ɜɫɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɭɞɚɥɹɬɶ ɢɡ ɩɨɦɟɳɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɬɨɦ ɦɟɫɬɟ, ɝɞɟ ɨɧɢ ɨɛɪɚɡɭɸɬɫɹ.  Ⱦɥɹ ɷɬɨɝɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɦɟɫɬɧɚɹ 

ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ. Ɇɟɫɬɧɵɯ ɨɬɫɨɫɨɜ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ, ɬɚɤ ɤɚɤ ɜɪɟɞɧɵɟ 

ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɹɸɬɫɹ ɫ ɭɫɬɨɣɱɢɜɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ɇɟɫɬɧɵɟ ɜɵɬɹɠɧɵɟ ɫɢɫɬɟɦɵ, ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɸɬ 

ɭɞɚɥɹɬɶ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɦɟɫɬɚ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ ɢɥɢ 

ɜɵɞɟɥɟɧɢɹ, ɧɟ ɞɚɜɚɹ ɢɦ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɢ. Ȼɥɚɝɨɞɚɪɹ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɩɚɪɨɜ, ɝɚɡɨɜ, ɩɵɥɢ), ɨɛɵɱɧɨ 
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ɭɞɚɟɬɫɹ ɞɨɫɬɢɱɶ ɯɨɪɨɲɟɝɨ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɩɪɢ ɧɟɛɨɥɶɲɨɦ 

ɨɛɴɟɦɟ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ.   

Ɇɟɫɬɧɚɹ ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɢ 

ɭɞɚɥɟɧɢɹ ɢɡ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ ɝɚɡɨɜ, ɩɵɥɢ, ɬɟɩɥɨɬɵ ɢ ɜɥɚɝɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɦɟɫɬ ɢɯ ɜɵɞɟɥɟɧɢɹ. Ʌɨɤɚɥɢɡɭɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯ ɩɨɦɟɳɟɧɢɹ ɦɟɫɬɧɵɣ ɨɬɫɨɫ – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 

ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɨɫɬɟɣ (ɬɟɩɥɨɬɵ, ɜɥɚɝɢ, ɩɵɥɢ, ɝɚɡɨɜ ɢ ɩɚɪɨɜ) ɭ ɦɟɫɬ ɢɯ 

ɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɫɨɟɞɢɧɹɟɦɨɟ ɤ ɜɨɡɞɭɯɨɜɨɞɚɦ ɫɢɫɬɟɦ ɦɟɫɬɧɨɣ ɜɵɬɹɠɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ ɢ ɹɜɥɹɸɳɟɟɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɯɟɦɚ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 29. 

 

 

 

1 –  ɢɫɬɨɱɧɢɤ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ; 2 – ɡɨɧɬ; 3 – ɝɚɡɨɯɨɞ 

(ɜɨɡɞɭɯɨɜɨɞ) 

 

Ɋɢɫɭɧɨɤ 29 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɡɨɧɬɚ  
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ɇɟɞɨɫɬɚɸɳɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɤɨɦɩɟɧɫɢɪɭɸɬ  ɫɢɫɬɟɦɚɦɢ 

ɩɪɢɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. ɉɪɢɬɨɱɧɵɟ ɫɢɫɬɟɦɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɳɟɨɛɦɟɧɧɵɟ, ɬɨ 

ɟɫɬɶ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – 

ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ – ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɨɛɴɟɦɭ ɜɫɟɝɨ 

ɩɨɦɟɳɟɧɢɹ ɜ ɜɟɪɯɧɸɸ, ɫɪɟɞɧɸɸ ɢɥɢ ɧɢɠɧɸɸ ɡɨɧɵ.  ɋɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ: ɩɪɢɬɨɱɧɚɹ – ɜɵɬɹɠɧɚɹ, ɦɟɫɬɧɚɹ – ɨɛɳɟɨɛɦɟɧɧɚɹ, 

ɦɟɯɚɧɢɱɟɫɤɚɹ – ɟɫɬɟɫɬɜɟɧɧɚɹ.  Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [22]. 

Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ.  

ȼɨɡɞɭɯɨɨɛɦɟɧɨɦ ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɢɱɧɚɹ ɢɥɢ ɩɨɥɧɚɹ ɡɚɦɟɧɚ ɜɨɡɞɭɯɚ, 

ɫɨɞɟɪɠɚɳɟɝɨ ɜɪɟɞɧɨɫɬɢ, ɱɢɫɬɵɦ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ. ȼɨɡɞɭɯɨɨɛɦɟɧɵ 

ɪɚɡɞɟɥɹɸɬ ɩɨ ɜɢɞɭ ɜɪɟɞɧɨɫɬɟɣ, ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ: 

ɜɨɡɞɭɯɨɨɛɦɟɧ, ɩɨ ɢɡɛɵɬɤɚɦ ɹɜɧɨɣ ɬɟɩɥɨɬɵ, ɩɨ ɢɡɛɵɬɤɚɦ ɜɥɚɝɢ, ɩɨ ɦɚɫɫɟ 

ɜɵɞɟɥɹɸɳɢɯɫɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɩɨɬɪɟɛɧɵɣ ɜɨɡɞɭɯɨɨɛɦɟɧ ɞɥɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɥɢɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡɜɟɫɬɧɨɣ ɤɪɚɬɧɨɫɬɢ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɚɫɱɟɬɚ 

ɩɨɬɪɟɛɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [23] ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɦɟɫɬɧɨɣ ɜɵɬɹɠɤɨɣ ɢ 

ɨɛɳɟɨɛɦɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜ ɪɚɛɨɱɢɯ ɩɨɦɟɳɟɧɢɹɯ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 50%. Ʉɪɚɬɧɨɫɬɶ ɨɛɦɟɧɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɧɚ 

ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 8. 

Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɤɪɚɬɧɨɫɬɢ ɜɨɡɞɭɯɚ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɩL n V  ,                                                                                                         (14) 

 

38 3000 24000 /L м ч     
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220 30 5 3000ɩV a b c м         

  

ɝɞɟ L - ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ ɩɨɦɟɳɟɧɢɹ ɜɪɟɞɧɵɯ ɜɵɞɟɥɟɧɢɣ, ɦ3/ɱ;  

Vɩ – ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ;  

n – ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɡɞɭɯɨɜɨɞɨɜ. ȼ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɜɨɡɞɭɯɨɜɨɞɵ: ɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɦɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɟ, 

ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɟ. ȼɨɡɞɭɯɨɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɝɢɛɤɢɦɢ, ɩɨɥɭɝɢɛɤɢɦɢ, 

ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧɧɵɦɢ, ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦɢ. ɉɨ ɮɨɪɦɟ ɜɨɡɞɭɯɨɜɨɞɵ ɛɵɜɚɸɬ 

ɤɪɭɝɥɨɝɨ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɥɢɫɬɨɜɨɣ ɤɪɨɜɟɥɶɧɨɣ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɢɥɢ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɧɚ ɡɚɜɨɞɚɯ ɢɥɢ ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ  

ɦɚɫɬɟɪɫɤɢɯ. ɉɪɟɞɩɨɱɬɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɞɚɜɚɬɶ ɤɪɭɝɥɵɦ ɜɨɡɞɭɯɨɜɨɞɚɦ ɢɡ-ɡɚ 

ɦɟɧɶɲɟɝɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɪɚɫɯɨɞɚ ɦɟɬɚɥɥɚ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɜ ɬɨɦ, ɱɬɨ ɩɪɢ 

ɨɬɤɪɵɬɵɯ ɩɪɨɤɥɚɞɤɚɯ ɨɧɢ ɥɭɱɲɟ ɜɩɢɫɵɜɚɸɬɫɹ ɜ ɢɧɬɟɪɶɟɪ ɨɛɳɟɫɬɜɟɧɧɵɯ 

ɡɞɚɧɢɣ, ɩɪɨɳɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɜɵɫɨɬɨɣ 

(ɧɚɩɪɢɦɟɪ, ɡɚ ɩɨɞɲɢɜɧɵɦ ɩɨɬɨɥɤɨɦ). 

Ɇɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɥɢɫɬɨɜɵɯ ɩɚɧɟɥɟɣ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɣ ɜɫɩɟɧɟɧɧɨɝɨ ɩɥɚɫɬɢɤɚ ɬɨɥɳɢɧɨɣ  20 ɦɦ, 

ɩɪɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɞɜɭɦɹ ɫɥɨɹɦɢ ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɨɝɨ ɝɨɮɪɢɪɨɜɚɧɧɨɝɨ 

ɚɥɸɦɢɧɢɹ. ɗɬɢ ɜɨɡɞɭɯɨɜɨɞɵ ɥɟɝɤɢ, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɢɦɟɸɬ ɯɨɪɨɲɢɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɦɨɝɭɬ 

ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɴɟɤɬɟ. 

Ƚɢɛɤɢɟ ɜɨɡɞɭɯɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɦɧɨɝɨɫɥɨɣɧɨɣ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ 

ɚɥɸɦɢɧɢɟɜɨɣ ɮɨɥɶɝɢ ɢ ɩɥɟɧɤɢ ɢɡ ɩɨɥɢɷɮɢɪɚ. Ɏɨɪɦɭ ɜɨɡɞɭɯɨɜɨɞɚɦ ɩɪɢɞɚɟɬ 

ɫɩɟɰɢɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɱɧɵɣ ɤɚɪɤɚɫ. ȼɨɡɞɭɯɨɜɨɞɵ ɥɟɝɤɢ, ɬɟɪɦɨɫɬɨɣɤɢ, 

ɭɩɪɨɳɚɸɬ ɦɨɧɬɚɠ. Ɉɞɧɚɤɨ ɫɨɡɞɚɸɬ ɛɨɥɶɲɨɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɵ. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɞɹɬ ɞɥɹ: 
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- ɩɨɞɛɨɪɚ ɪɚɡɦɟɪɨɜ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɜɨɡɞɭɯɨɜɨɞɨɜ ɩɨ ɪɟɤɨɦɟɧɞɭɟɦɵɦ 

ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ; 

- ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɩɨɬɟɪɶ ɞɚɜ-

ɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ: 

 

.ɫɟɬɢ ɬɪP P Z                                                                                            (15) 

 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ:  

 

.ɬɪP R l n    ,                                                                                               (16) 

 

ɝɞɟ R - ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ;  

l- ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɜɨɡɞɭɯɨɜɨɞɚ, ɦ;  

ɩ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɚɛɫɨɥɸɬɧɨɣ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɜɨɡɞɭɯɨɜɨɞɨɜ. 

ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ, ɉɚ/ɦ, ɜ ɤɪɭɝɥɵɯ ɜɨɡɞɭɯɨɜɨɞɚɯ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɞR P
d
  ,                                                                                                       (17) 

 

ɝɞɟ λ - ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ;  

d - ɞɢɚɦɟɬɪ ɜɨɡɞɭɯɨɜɨɞɚ, ɦ;  

Ɋɞ - ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ λ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ⱥɥɶɬɲɭɥɹ: 

 

0,25
680,11 эk

d Re
  

 
 

   ,                                                                                  (18) 
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ɝɞɟ kэ - ɚɛɫɨɥɸɬɧɚɹ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɡɞɭɯɨɜɨɞɚ; Re 

– ɤɪɢɬɟɪɢɣ Ɋɟɣɧɨɥɶɞɫɚ. 

Ʉɪɢɬɟɪɢɣ Ɋɟɣɧɨɥɶɞɫɚ: 

 

vdRe


  ,                                                                                                        (19) 

 

ɝɞɟ -  v ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɜɨɞɟ, ɦ/ɫ;  

Ȟ - ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɨɡɞɭɯɚ, ɦ2/ɫ. 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ: 

 

2v / 2ɞP                                                                                                     (20) 

 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɉɚ: 

 

 ɞZ P   ,                                                                                                   (21) 

 

ɝɞɟ ∑ξ ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɪɚɫɱɟɬɧɨɦ ɭɱɚɫɬɤɟ 

ɜɨɡɞɭɯɨɜɨɞɚ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɝɪɚɧɢɰɟ ɞɜɭɯ ɭɱɚɫɬɤɨɜ 

ɨɬɧɨɫɹɬ ɤ ɭɱɚɫɬɤɭ ɫ ɦɟɧɶɲɢɦ ɪɚɫɯɨɞɨɦ,  

ρ - ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3. 

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ ɤɪɭɝɥɨɦ ɢ ɩɪɹɦɨɭɝɨɥɶɧɨɦ 

ɜɨɡɞɭɯɨɜɨɞɟ ɫ ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɞɢɚɦɟɬɪɨɦ ɩɪɢ ɪɚɜɟɧɫɬɜɟ ɫɤɨɪɨɫɬɟɣ ɧɟ ɫɨɜɩɚɞɚɸɬ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɜɨɡɞɭɯɚ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬɥɢɱɧɨɣ ɨɬ 20°ɋ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɫ ɩɨɩɪɚɜɨɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ К1 ɧɚ ɬɪɟɧɢɟ, К2 – ɜ 

ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ. Ⱦɚɧɧɵɟ ɭɤɚɡɚɧɵ  ɜ ɬɚɛɥɢɰɟ 31. 

ɉɪɢ ɪɚɫɱɟɬɟ ɠɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɚɯ 

ɜɨɡɪɚɫɬɚɥɢ ɩɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɜɟɧɬɢɥɹɬɨɪɭ.  
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Ɍɚɛɥɢɰɚ 31 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

№ 

ɭɱɚɫɬɤɚ 
ȼɢɞ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɗɫɤɢɡ 

Ʉɨɥ-

ɜɨ 

ɍɝɨɥ 

α, 

ɝɪɚɞ. 

Ʉ-ɬ ɦɟɫɬɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ξ 

1 

ȼɧɟɡɚɩɧɵɣ ɩɨɜɨɪɨɬ ɬɪɭɛɵ 

(ɤɨɥɟɧɨ) 

ɜɵɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ 

ɷɧɟɪɝɢɢ 
 

1 90 1,0 

1 ȼɵɬɹɠɧɨɣ ɡɨɧɬ  1 - 1,0 

2 

ȼɧɟɡɚɩɧɵɣ ɩɨɜɨɪɨɬ ɬɪɭɛɵ 

ɜɵɡɵɜɚɟɬ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ, ɬ.ɤ. ɜ 

ɧɟɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɪɵɜ ɩɨɬɨɤɚ ɢ 

ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ  
 

2 90 1,0 

2 Ɋɟɡɤɨɟ ɪɚɫɲɢɪɟɧɢɟ ɬɪɭɛɵ  1 - 0,5 

2 
Ɍɪɨɣɧɢɤ ɩɨɞ ɭɝɥɨɦ 90° ɧɚ 

ɩɪɨɯɨɞɟ ɩɨɬɨɤɚ 
 

1 90 

Ɂɧɚɱɟɧɢɟ = 12,3 

ɩɪɢ Ln/Lc = 0,8 ɢ 

Fn/Fc= 0,6 

2 

ɉɟɪɟɯɨɞɧɵɣ ɫɭɠɚɸɳɢɣɫɹ ɤɨɧɭɫ 

ɩɟɪɟɞ ɜɟɧɬɢɥɹɬɨɪɨɦ 

(ɭɦɟɧɶɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜ 2 ɪɚɡɚ) 

 1 - 0,2 

2 ȼɟɧɬɢɥɹɬɨɪ   - - 

3 

ɉɟɪɟɯɨɞɧɵɣ ɪɚɫɲɢɪɹɸɳɢɣɫɹ 

ɤɨɧɭɫ ɩɨɫɥɟ ɜɟɧɬɢɥɹɬɨɪɚ 

(ɭɜɟɥɢɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜ 2 ɪɚɡɚ) 

 1 - 0,5 

3 
ȼɵɬɹɠɧɚɹ ɲɚɯɬɚ ɫ ɡɨɧɬɨɦ 

 
 

1 - 1,3 

4 ȼɵɬɹɠɧɨɣ ɡɨɧɬ  1 - 1 

4 
Ɍɪɨɣɧɢɤ ɩɨɞ ɭɝɥɨɦ 900 ɧɚ 

ɨɬɜɟɬɜɥɟɧɢɢ ɩɨɬɨɤɚ 

 

1 90 

1,1 

ɩɪɢ Ln/Lc = 0,8 ɢ 

Fo/Fn= 0,3 

     ∑ȟ =19,9 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 32. 

 

Ɍɚɛɥɢɰɚ 32 – Ɋɚɫɱɟɬ ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɢɫɬɟɦɵ 

№ 

ɭɱɚɫɬɤɚ 

L, 

ɦ3/ɱ 
l, ɦ d, ɦɦ 

v, 

ɦ/ɫ 

R, 

ɉɚ/ɦ 
Rl, ɉɚ 

Pɞ, 

ɉɚ 
∑ξ 

Z=∑ξ 

Pɞ  ɉɚ 

Rl+Z, 

ɉɚ 

1 20000 8,5 900 8 0,5 4,25 38,4 2 76,8 81,05 

2 24000 5,5 1100 9 0,6 3,3 48,6 14 680,4 683,7 

3 24000 2,5 1100 8 0,45 1,125 38,4 1,8 69,12 70,245 

4 4000 3 500 8 1,4 4,2 38,4 2,1 80,64 84,84 

 

ɉɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

ɉɨɥɧɨɟ ɬɪɟɛɭɟɦɨɟ ɞɚɜɥɟɧɢɟ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɬɢ ɜ ɪɚɡɦɟɪɟ 15% ɫɨɫɬɚɜɹɬ (ɛɟɡ ɭɱɟɬɚ ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɧɵɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ): 

˘ˈм݌∆  = ͳ,ͳͷ‧ͻͳͻ,ͺ ≈ ͻʹʹ ɉɚ                                                                    

 

Ɍɪɟɛɭɟɦɚɹ ɩɨɞɚɱɚ ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɭɱɟɬɨɦ ɭɬɟɱɟɤ ɜ ɪɚɡɦɟɪɟ 10%: 

ܮ  = ͳ,ͳ‧ʹͶͲͲͲ = ʹ͸ͶͲͲͲ ɦ³/ɱ                                                                     

 

Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɦ ɰɟɧɬɪɨɛɟɠɧɵɣ ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ 

ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɜɫɚɫɵɜɚɧɢɹ ȼȾɇ – 11,2, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 30, 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 33. 

 

Ɍɚɛɥɢɰɚ 33 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼȾɇ – 11,2 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 

ɦ3/ɱ 
ɇɚɩɨɪ, ɤɉɚ 

ɄɉȾ, 

% 

Ⱦɜɢɝɚɬɟɥɶ 

Ɍɢɩ 
Ɇɨɳɧɨɫɬɶ, 

ɤȼɬ 

ɑɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 

27650 4,82 83 4Ⱥ-200L4 45 1500 
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Ɋɢɫɭɧɨɤ 30 –ɐɟɧɬɪɨɛɟɠɧɵɣ ɞɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 

ɜɫɚɫɵɜɚɧɢɹ ȼȾɇ – 11,2 

 

ȼɵɬɹɠɧɵɟ ɡɨɧɬɵ. Ⱦɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɨɫɬɟɣ ɩɪɢ ɧɚɥɢɱɢɢ ɭɫɬɨɣɱɢɜɵɯ 

ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɩɪɢɦɟɧɹɸɬ ɜɵɬɹɠɧɵɟ ɡɨɧɬɵ. Ɍɢɩɢɱɧɵɣ ɜɢɞ ɤɨɬɨɪɵɯ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 31. ɂɯ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ ɡɨɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ H = 1,8...2 ɦ. Ɋɚɡɦɟɪɵ 

ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɡɨɧɬɚ ɜ ɩɥɚɧɟ (Ⱥ × Ȼ ɦ): 

 

Ⱥ = ɚ + 0,8h ,                                                                                                 (22) 

 

Ȼ = ɛ + 0,8h ,                                                                                                 (23) 

 

ɝɞɟ Ⱥ, Ȼ – ɪɚɡɦɟɪɵ ɩɟɪɟɤɪɵɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ;  

h -  ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɧɢɡɚ ɡɨɧɬɚ (ɦ), ɩɪɢɧɢɦɚɟɦɨɟ ɧɟ ɛɨɥɟɟ 

0,8dɷ (dɷ – ɷɢɜɢɜɚɥɟɧɬɧɵɣ ɩɨ ɩɥɨɳɚɞɢ ɞɢɚɦɟɬɪ ɢɫɬɨɱɧɢɤɚ). 
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Ɋɢɫɭɧɨɤ 31 – ȼɵɬɹɠɧɨɣ ɡɨɧɬ 

 

Ⱦɥɹ ɤɪɭɝɥɨɝɨ ɡɨɧɬɚ Dɡ = d + 0,8h ,  ɝɞɟ  Dɡ – ɞɢɚɦɟɬɪ ɤɪɭɝɥɨɝɨ ɡɨɧɬɚ, ɦ; d  

– ɞɢɚɦɟɬɪ ɩɟɪɟɤɪɵɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ. 

Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɫɚɫɵɜɚɧɢɹ vɡ ɩɨ ɜɫɟɦɭ ɫɟɱɟɧɢɸ 

ɡɨɧɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɭɝɥɟ ɟɝɨ ɪɚɫɤɪɵɬɢɹ α ≤ 60 .  

ȼɵɫɨɬɚ ɡɨɧɬɚ: 

 

6
2

2

ɡ
A Dh h
tg
   ,                                                                                             (24) 

 

ɝɞɟ D  – ɞɢɚɦɟɬɪ ɜɵɬɹɠɧɨɣ ɬɪɭɛɵ, ɦ;  

h6  – ɜɵɫɨɬɚ ɛɨɪɬɚ (h6 = 0,1…0,3 ɦ). 

Ɉɛɴɟɦ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ (Lɡ, м3/ч) ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ ɡɨɧɬɚ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ: 

 

3 3600 ɡ ɡL F v  ,                                                                                               (25) 

 

ɝɞɟ F3  –  ɩɥɨɳɚɞɶ ɜɫɚɫɵɜɚɧɢɹ, ɬ. ɟ. Ⱥ×ȼ ɢɥɢ 0,785Dɡ;  
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vɡ – ɫɤɨɪɨɫɬɶ ɜɫɚɫɵɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɧɟɬɨɤɫɢɱɧɵɯ ɜɪɟɞɧɨɫɬɟɣ ɜ 

ɩɪɟɞɟɥɚɯ 0,15...0,25ɦ/ɫ. 

ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɨɧɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɩɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 

ɩɨɦɟɳɟɧɢɢ vɩ. ɉɪɢ vɩ > 0,4 ɦ/ɫ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɦɚɥɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɬɨɤɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɚɛɠɚɬɶ ɡɨɧɬ ɨɬɤɢɞɧɵɦɢ ɮɚɪɬɭɤɚɦɢ ɫ 

ɨɞɧɨɣ, ɞɜɭɯ ɢɥɢ ɬɪɟɯ ɫɬɨɪɨɧ. ɉɪɢ ɧɚɥɢɱɢɢ ɬɨɤɫɢɱɧɵɯ ɜɪɟɞɧɨɫɬɟɣ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɫɚɫɵɜɚɧɢɹ: 1,05…1,25  – ɞɥɹ ɡɨɧɬɨɜ, ɨɬɤɪɵɬɵɯ 

ɫ ɱɟɬɵɪɟɯ ɫɬɨɪɨɧ; 0,9 … 1,05 –  ɫ ɬɪɟɯ ɫɬɨɪɨɧ; 0,75…0,9 – ɫ ɞɜɭɯ ɫɬɨɪɨɧ; 

0,5…0,75 –  ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ.  

ȿɫɥɢ ɩɨɞ ɡɨɧɬɨɦ ɨɬɫɭɬɫɬɜɭɸɬ ɤɨɧɜɟɤɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɨɬɵ, ɫɤɨɪɨɫɬɶ 

ɜɫɚɫɵɜɚɧɢɹ ɜ ɩɪɢɟɦɧɨɦ ɨɬɜɟɪɫɬɢɢ ɡɨɧɬɚ ɫ ɭɱɟɬɨɦ ɩɨɞɜɢɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɜ 

ɩɨɦɟɳɟɧɢɢ vɩ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɢɫɭɧɤɭ 32, ɫɨɫɬɚɜɥɟɧɧɨɦɭ ɞɥɹ ɡɨɧɬɨɜ ɫ 

ɰɟɧɬɪɚɥɶɧɵɦ ɭɝɥɨɦ ɪɚɫɤɪɵɬɢɹ α ≤ 60 ɜ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ: vn/vɡ,,  h/A , 

ɯ /Ⱥ. Ɂɞɟɫɶ h – ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɜɫɚɫɵɜɚɸɳɟɝɨ 

ɨɬɜɟɪɫɬɢɹ ɡɨɧɬɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɜɪɟɞɧɨɫɬɟɣ, ɦ; Ⱥ – ɧɚɢɦɟɧɶɲɚɹ 

ɫɬɨɪɨɧɚ ɡɨɧɬɚ, ɦ; ɯ – ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɪɨɦɤɨɣ ɡɨɧɬɚ ɢ 

ɝɚɛɚɪɢɬɚɦɢ ɭɤɪɵɜɚɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 32 – Ʌɢɧɢɢ ɝɪɚɧɢɰ ɜɨɡɞɭɯɚ, ɡɚɫɚɫɵɜɚɟɦɨɝɨ ɡɨɧɬɨɦ 
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ɉɨɞɜɢɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ vɩ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɟɪɢɨɞɚ ɝɨɞɚ ɢ ɤɚɬɟɝɨɪɢɢ ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ ɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,2 –1 ɦ/ɫ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 34. 

 

Ɍɚɛɥɢɰɚ 34 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɬɹɠɧɵɯ ɡɨɧɬɨɜ 

Ɂɨɧɬ №1 Ɂɨɧɬ №2 

ɉɟɪɟɤɪɵɜɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ⱦɪɨɛɢɥɶɧɵɣ ɚɩɩɚɪɚɬ ɗɤɫɬɪɭɞɟɪ-ɝɪɚɧɭɥɹɬɨɪ 

Ɋɚɡɦɟɪɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɡɨɧɬɚ ɜ ɩɥɚɧɟ (Ⱥ‧Ȼ ɦ) 

Ⱥ = 1,4 + 0,8·0,4=1,72 ɦ 

Ȼ = 1,2 + 0,8·0,4=1,52 ɦ 

Ⱥ = 1,4 + 0,8·0,4=1,72 ɦ 

Ȼ = 1,2 + 0,8·0,4=1,52 ɦ 

ȼɵɫɨɬɚ ɡɨɧɬɚ: 

1,72 0,9
6

0,1 0,8
2 0

2

h мɡ
tg

    
1,72 0,5 0,1 1,15

2 0
2
6

h мɡ
tg

    

Ɉɛɴɟɦ ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ (Lɡ, ɦ3/ɱ) 

3600 2 1,6 1,7 200003L       3600 2 1,6 0,4 40003L       

 

5.5 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸщɢɯ 
ɜɟщɟɫɬɜ 

 

ɂɫɬɨɱɧɢɤɨɦ, ɡɚɝɪɹɡɧɹɸɳɢɦ ɚɬɦɨɫɮɟɪɭ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɟɬɫɹ 

ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ. ɂɫɬɨɱɧɢɤ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ:  ܪ = ͸м; ܦ = ͳ,ͳ м; 𝜔଴ = Ͷм/˔ ; 𝑇 = ͵Ͳ⁰ܣ ;ܥ = ʹͲͲ. 

ȼ ɬɚɛɥɢɰɟ 35 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɟ 

ɬɨɱɟɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜ ɚɬɦɨɫɮɟɪɭ. 
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Ɍɚɛɥɢɰɚ 35 – Ʉɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ 

ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

Ʉɨɥɢɱɟɫɬɜɨ  ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, 

ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, 

ɝ/ɫ 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ (C2H4O2) 0,0668 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (CO) 0,0764 

Ɏɨɪɦɚɥɶɞɟɝɢɞ (CH2O) 0,0045 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ (ܥଵ଴ܪଵ଴𝑂ସ) 0,0003 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ (CH3CHO) 0,00010 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɋm (ɦɝ/ɦ3) ɩɪɢ 

ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɨɞɢɧɨɱɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɤɪɭɝɥɵɦ 

ɭɫɬɶɟɦ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯм (ɦ) 

ɨɬ ɢɫɬɨɱɧɢɤɚ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

௠ܥ  = Аʛ𝐹௠௡𝜂𝐻మ∙ √𝑉భ∆்య  ,                                                                                             (26) 

 

ɝɞɟ  Ⱥ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ, 

ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɫɥɨɜɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ ɜ 

ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ (Ⱥ=200); 

Ɇ – ɦɚɫɫɚ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɦɨɳɧɨɫɬɶ ɜɵɛɪɨɫɚ), ɝ/ɫ; 

F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ; 

ɬ ɢ ɩ – ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɛɪɨɫɚ ɢɡ 

ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫ; 

ɇ  –  ɜɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɦ; 
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𝜂 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ 

ɦɟɫɬɧɨɫɬɢ, ɜ ɫɥɭɱɚɟ ɪɨɜɧɨɣ ɢɥɢ ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɩɟɪɟɩɚɞɨɦ 

ɜɵɫɨɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ ɧɚ 1 ɤɦ, 𝜂 =1; ∆𝑇 – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ Ɍɝ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ, ⁰ܥ; 𝑉ଵ–ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑉ଵ = 𝜋஽మସ 𝜔଴,                                                                                                    (27) 

 

ɝɞɟ     ܦ–ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɦ; 𝜔଴ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 

ɜɵɛɪɨɫɚ, ɦ/ɫ. 

 

V1= 3,14∙1,12∙4
4

=7,5988 мଷ/ɫ  

 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ Ⱥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɦɚɤɫɢɦɚɥɶɧɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

ɚ) 250 – ɞɥɹ ɪɟɫɩɭɛɥɢɤɢ Ȼɭɪɹɬɢɹ ɢ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ;; 

ɛ) 200 – ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ: ɞɥɹ ɪɚɣɨɧɨɜ ɊɎ ɸɠɧɟɟ 50° ɫ. 

ɲ., ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɪɚɣɨɧɨɜ ɇɢɠɧɟɝɨ ɉɨɜɨɥɠɶɹ, Ʉɚɜɤɚɡɚ; ɞɥɹ Ⱥɡɢɚɬɫɤɨɣ 

ɬɟɪɪɢɬɨɪɢɢ ɊɎ: ɞɥɹ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɢ ɨɫɬɚɥɶɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ ɢ 

ɋɪɟɞɧɟɣ Ⱥɡɢɢ; 

ɜ) 180 – ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɢ ɍɪɚɥɚ ɨɬ 50 ɞɨ 52° ɫ. ɲ. ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɩɚɞɚɸɳɢɯ ɜ ɷɬɭ ɡɨɧɭ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɪɚɣɨɧɨɜ; 

ɝ) 160 – ɞɥɹ ȿɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɢ ɍɪɚɥɚ ɫɟɜɟɪɧɟɟ 52° ɫ. ɲ.  

ɞ) 140 – ɞɥɹ Ɇɨɫɤɨɜɫɤɨɣ, Ɍɭɥɶɫɤɨɣ, Ɋɹɡɚɧɫɤɨɣ, ȼɥɚɞɢɦɢɪɫɤɨɣ, 

Ʉɚɥɭɠɫɤɨɣ, ɂɜɚɧɨɜɫɤɨɣ ɨɛɥɚɫɬɟɣ. 
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Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɛɪɨɫɚ Ɇ (ɝ/ɫ) ɢ ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ V1 

(ɦ3/ɫ) ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɨɦ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɢɥɢ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɩɪɨɰɟɫɫɚ) ɧɨɪɦɚɬɢɜɚɦɢ. 

ȼɟɥɢɱɢɧɭ Ɇ ɫɥɟɞɭɟɬ ɨɬɧɨɫɢɬɶ ɤ 20 – 30 – ɦɢɧɭɬɧɨɦɭ ɩɟɪɢɨɞɭ 

ɨɫɪɟɞɧɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɛɪɨɫɚ ɦɟɧɟɟ 

20 ɦɢɧɭɬ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɨɬ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɪɟɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɟɥɢɱɢɧɭ  ΔɌ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ, ɩɪɢɧɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɝɨ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ , ɪɚɜɧɭɸ ɫɪɟɞɧɟɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ 

ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ, ɚ ɬɟɦɩɟɪɚɬɭɪɭ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɚɬɦɨɫɮɟɪɭ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 𝑇  – ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɧɨɪɦɚɬɢɜɚɦ. Ⱦɥɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɢɛɨɥɟɟ ɠɚɪɤɨɝɨ ɦɟɫɹɰɚ ɫɨɫɬɚɜɥɹɟɬ 25,8°ɋ. 

 ∆𝑇 = 𝑇 − 𝑇 ,                                                                                                 (28) 

 ∆𝑇 = ͵Ͳ − ʹͷ,ͺ = Ͷ,ʹ °ɋ. 

 

Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɪɢɧɢɦɚɟɬɫɹ: 

ɚ) ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ 

(ɩɵɥɢ, ɡɨɥɵ ɢ ɬ. ɩ., ɫɤɨɪɨɫɬɶ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɨɫɟɞɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɚɤɬɢɱɟɫɤɢ 

ɪɚɜɧɚ ɧɭɥɸ) – 1; 

ɛ) ɞɥɹ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ  ɩɪɢ ɫɪɟɞɧɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɧɟ ɦɟɧɟɟ 90% - 2; ɨɬ 75 ɞɨ 90% - 2,5; ɦɟɧɟɟ 

75% ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɱɢɫɬɤɢ – 3. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɚɪɚɦɟɬɪɨɜ𝑓,ݒ௠,ݒ௠′ ,fe: 
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𝑓 = ͳͲͲͲ 𝜔బమ஽𝐻మ𝛥்,                                                                                               (29) 

௠ݒ  = Ͳ,͸ͷ ∙ √𝑉భ𝛥்𝐻య
,                                                                                         (30) 

′௠ݒ  = ͳ,͵ 𝜔బ஽ʜ ,                                                                                                  (31) 

 𝑓௘ = ͺͲͲ ሺݒ௠′ ሻଷ,                                                                                             (32) 

 

Ɋɚɫɱɟɬɵ: 

 𝑓 = ͳͲͲͲ ଼∙ଵ,ଵ଺మ∙ସ,ଶ = Ͷ͸ͷ,͸Ͳͻ  

௠ݒ  = Ͳ,͸ͷ ∙ √଻,ହଽ଼଼∙ସ,ଶ଺య = ͳ,ͳ͵Ͷ͸  

′௠ݒ  = ͳ,͵ ଼∙ଵ,ଵ଺ = ͳ,ͻͲ͸͹    

 𝑓e = ͺͲͲ ∙ ሺͳ,ͻͲ͸͹ሻଷ = ͷͷͶͷ,ͳ͸ʹͻ   

 

Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ m ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɚ  

f  ɩɨ ɮɨɪɦɭɥɟ (ɩɪɢ f ≥100): 

 ݉ = ଵ,ସ଻√௙య ,                                                                                                        (33) 

 ݉ = ଵ,ସ଻√ସ଺ହ,଺଴ଽయ = Ͳ,ͳͺͻ͹  
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Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ n ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɚɪɚɦɟɬɪɚ Ȟm  ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ f ≥100. ɉɪɢ  0,5 ≤ Ȟm < 2: 

 ݊ = Ͳ,ͷ͵ʹݒ௠ଶ − ʹ,ͳ͵ݒ௠ + ͵,ͳ͵,                                                                  (34) 

 ݊ = Ͳ,ͷ͵ʹ‧ͳ,ͳ͵Ͷ͸ଶ − ʹ,ͳ͵‧ͳ,ͳ͵Ͷ͸ + ͵,ͳ͵ = ͳ,͵ͻͺͳ  

 

Ⱦɥɹ f ≥100 ɢ v’
м ≥0,5 (ɯɨɥɨɞɧɵɟ ɜɵɛɪɨɫɵ) ɩɪɢ ɪɚɫɱɟɬɟ ɜɦɟɫɬɨ ɮɨɪɦɭɥɵ 

Cмɚɯ (26) ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ:  

௠ܥ  = Аʛ𝐹௠௡𝜂𝐻రయ  (35)                                                                                           , ܭ‧

 

ɝɞɟ ܭ = ஽଼𝑉భ = ଵ,ଵ଼‧଻,ହଽ଼଼ = Ͳ,Ͳͳͺͳ 

 

Ɉɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɚɬɦɨɫɮɟɪɟ ɋm (ɦɝ/ɦ3): 

 

Ⱦɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 

 

CM
C𝐻య஼𝑂𝑂𝐻= 200∙0,0668∙1∙Ͳ.ͳͺͻ͹∙1,3981∙1଺రయ ∙Ͳ,Ͳͳͺͳ=0,0058784 ɦɝ/ɦ3  

 

Ⱦɥɹ ɭɝɥɟɪɨɞ ɨɤɫɢɞɚ: 

 

CM
CO= 200∙0,0764∙1∙Ͳ.ͳͺͻ͹∙1,3981∙1଺రయ ∙Ͳ,Ͳͳͺͳ=0,0067237 ɦɝ/ɦ3  
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Ⱦɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ: 

 

CM
HCHO= 200∙0,0045∙1∙Ͳ.ͳͺͻ͹∙1,3981∙1଺రయ ∙Ͳ,Ͳͳͺͳ=0,003948 ɦɝ/ɦ3  

 

Ⱦɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ: 

 

CM
஼భబ𝐻భబ𝑂ర= 200∙0,0003∙1∙Ͳ.ͳͺͻ͹∙1,3981∙1଺రయ ∙Ͳ,Ͳͳͺͳ=0,0000251 ɦɝ/ɦ3  

 

Ⱦɥɹ ɚɰɟɬɚɥɶɞɟɝɢɞɚ: 

 

CM
C𝐻య஼𝐻𝑂= 200∙0,0001∙1∙Ͳ.ͳͺͻ͹∙1,3981∙1଺రయ ∙Ͳ,Ͳͳͺͳ=0,00000883 ɦɝ/ɦ3  

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 36. 

 

Ɍɚɛɥɢɰɚ 36 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɟ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ɋm (ɦɝ/ɦ3) 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ (C2H4O2) 0,0058784 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (CO) 0,0067237 

Ɏɨɪɦɚɥɶɞɟɝɢɞ (CH2O) 0,0003948 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ (ܥଵ଴ܪଵ଴𝑂ସ) 0,0000251 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ (CH3CHO) 0,0000088 

 

5.6 Ɋɚɫɱɟɬ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

  

Ɋɚɫɫɬɨɹɧɢɟ ɯм (ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɋ (ɦɝ/ɦ3) ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɋm ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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𝑥м =  ହ−𝐹ସ ∙  (36)                                                                                               ,ܪ݀

 

ɝɞɟ    d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ  ɤɨɬɨɪɨɝɨ ɩɪɢ f>100 ɧɚɯɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ, ɩɪɢ Ͳ,ͷ ≤ ′௠ݒ < ʹ: 

 ݀ = ͳͳݒ௠′  ,                                                                                                    (37) 

 ݀ = ͳͳ,Ͷ ∙ ͳ,ͻͲ͸͹ = ʹͳ,͹͵͸  

 

Ɋɚɫɫɬɨɹɧɢɟ xm (ɦ) ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɵɛɪɨɫɨɜ: 

 

xм= 5-ͳ
4

∙21,736∙6=130,4 ɦ  

 

5.7 Ɋɚɫɱɟɬ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 

 

Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ݑм (ɦ/ɫ) ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ (ɨɛɵɱɧɨ 10 ɦ ɨɬ 

ɭɪɨɜɧɹ ɡɟɦɥɢ), ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ܿм, ɜ ɫɥɭɱɚɟ f ≥ 100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ, ɩɪɢ Ͳ,ͷ < ′௠ݒ ≤ ʹ: 

 

uм=ݒ௠′ ,                                                                                                            (38) 

 

uм = ͳ,ͻͲ͸͹ ɦ/ɫ 

 

5.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɝɨ ɪɚɡɦɟɪɚ ɫɚɧɢɬɚɪɧɨ-ɡɚщɢɬɧɨɣ ɡɨɧɵ 

 

ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ (ɋɁɁ) – ɫɩɟɰɢɚɥɶɧɚɹ ɬɟɪɪɢɬɨɪɢɹ ɫ ɨɫɨɛɵɦ 

ɪɟɠɢɦɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɨɤɪɭɝ ɨɛɴɟɤɬɨɜ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜ, ɹɜɥɹɸɳɢɯɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɢ 
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ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. Ɋɚɡɦɟɪ ɋɁɁ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɯɢɦɢɱɟɫɤɨɝɨ, ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ, 

ɮɢɡɢɱɟɫɤɨɝɨ) ɞɨ ɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ. 

ɉɨ ɫɜɨɟɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ 

ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɧɵɦ ɛɚɪɶɟɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ 

ɪɚɡɦɟɪ ɋɁɁ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ [25]  ɧɚ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɦɚɫɫ ɨɬɧɨɫɢɬɫɹ ɤ ɱɟɬɜёɪɬɨɦɭ  ɤɥɚɫɫɭ 

ɨɩɚɫɧɨɫɬɢ, ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ ɞɥɹ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 100 ɦ.  

 

5.9 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟщɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ 

 

ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ݑм ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ܿ (ɦɝ/ɦ3) ɜ ɚɬɦɨɫɮɟɪɟ ɩɨ ɨɫɢ ɮɚɤɟɥɚ ɜɵɛɪɨɫɚ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɪɚɫɫɬɨɹɧɢɹɯ 𝑥 (ɦ) ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܿ = 𝑠ଵܿм,                                                                                                        (39) 

 

ɝɞɟ  𝑠ଵ– ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɬɧɨɲɟɧɢɹ 𝑥/𝑥м ɩɨ ɮɨɪɦɭɥɚɦ: 

 𝑠ଵ = ͵ሺ𝑥/𝑥мሻସ − ͺሺ𝑥/𝑥мሻଷ + ͸ሺ𝑥/𝑥мሻଶ , ˒˓и 𝑥/𝑥м < ͳ,                           (40) 

 𝑠ଵ = ଵ,ଵଷ଴,ଵଷሺ𝑥/𝑥мሻమ+ଵ  , ˒˓и ͳ < 𝑥/𝑥м ,                                                              (41) 

 

ɇɚɣɞɟɦ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ Ci (ɦɝ/ɦ3) ɧɚ 

ɪɚɫɫɬɨɹɧɢɹɯ 130,4; 100, 150 ɦɟɬɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ. 
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Ɋɚɫɱɟɬɵ: 

Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ: 

 

x1=130,4:         
𝑥𝑥м = ଵଷ଴,ସଵଷ଴,ସ = ͳ  

 

x2=100:       
𝑥𝑥м = ଵ଴଴ଵଷ଴,ସ = Ͳ,͹͹ 

 

x3=150:       
𝑥𝑥м = ଵହ଴ଵଷ଴,ସ = ͳ,ͳͷ 

 

Ⱦɥɹ ɧɢɡɤɢɯ ɢ ɧɚɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ (ɜɵɫɨɬɨɣ H<10 м) ɩɪɢ ɡɧɚɱɟɧɢɹɯ 

ɯ/ɯм<1 ɜɟɥɢɱɢɧɚ s1 ɜ ɮɨɪɦɭɥɟ (39) ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɜɟɥɢɱɢɧɭ s1
”, ɨɩɪɟɞɟɥɹɟɦɭɸ ɩɨ 

ɮɨɪɦɭɥɟ: 

 𝑠" = Ͳ,ͳʹͷ‧ሺͳͲ − ሻܪ + Ͳ,ͳʹͷ‧ሺܪ − ʹሻ‧𝑠ଵ, ˒˓и ʹ ≤ ܪ < ͳͲ,                     (42) 

 

Ɋɚɫɱɟɬɵ: 

 𝑠ଵ = ͵ ቀଵଷ଴,ସଵଷ଴,ସቁସ − ͺ ቀଵଷ଴,ସଵଷ଴,ସቁଷ + ͸ ቀଵଷ଴,ସଵଷ଴,ସቁଶ = ͳ   

 𝑠"ଵ = Ͳ,ͳʹͷ‧ሺͳͲ − ͸ሻ + Ͳ,ͳʹͷ‧ሺ͸ − ʹሻ‧ͳ = 1 

 𝑠ଶ=͵ ቀ ଵ଴଴ଵଷ଴,ସቁସ − ͺ ቀ ଵ଴଴ଵଷ଴,ସቁଷ + ͸ ቀ ଵ଴଴ଵଷ଴,ସቁଶ = Ͳ,ͻ͸   

 𝑠"ଶ = Ͳ,ͳʹͷ‧ሺͳͲ − ͸ሻ + Ͳ,ͳʹͷ‧ሺ͸ − ʹሻ‧Ͳ,ͻ͸ = 0,98 

 𝑠ଷ= 1,13

0,13∙ቀ భఱబభయబ,రቁ2
+1

=1,02  
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𝑠"ଷ = Ͳ,ͳʹͷ‧ሺͳͲ − ͸ሻ + Ͳ,ͳʹͷ‧ሺ͸ − ʹሻ‧ͳ,Ͳͳ = 1,01 

 

ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ: 
 ܿଵ = ͳ ∙ 0,0058784 = Ͳ,ͲͲͷͺͺ мˆ/мଷ  

 ܿଶ = Ͳ,ͻͺ ∙ 0,0058784 = Ͳ,ͲͲͷ͹͸ мˆ/мଷ  

 ܿଷ = ͳ,Ͳͳ ∙ 0,0058784 = Ͳ,ͲͲͷͻʹ мˆ/мଷ  

 

ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɭɝɥɟɪɨɞ ɨɤɫɢɞɚ: 
 ܿଵ = ͳ ∙ 0,0067237 = Ͳ,ͲͲ͸͹ʹ мˆ/мଷ  

 ܿଶ = Ͳ,ͻͺ ∙ 0,0067237 = Ͳ,ͲͲ͸ͷͺ мˆ/мଷ  

 ܿଷ = ͳ,Ͳͳ ∙ 0,0067237 = Ͳ,ͲͲ͸͹͹ мˆ/мଷ  

 

ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ: 
 ܿଵ = ͳ ∙ 0,0003948 = Ͳ,ͲͲͲ͵ͻ мˆ/мଷ  

 ܿଶ = Ͳ,ͻͺ ∙ 0,0003948 = Ͳ,ͲͲͲ͵ͻ мˆ/мଷ  

 ܿଷ = ͳ,Ͳͳ ∙ 0,0003948 = Ͳ,ͲͲͲͶͲ мˆ/мଷ  

 

ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ: 
 ܿଵ = ͳ ∙ 0,0000251 = Ͳ,ͲͲͲͲʹͷͳ мˆ/мଷ  
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ܿଶ = Ͳ,ͻͺ ∙ 0,0000251 = Ͳ,ͲͲͲͲʹͶ͸ мˆ/мଷ  

 ܿଷ = ͳ,Ͳͳ ∙ 0,0000251 = Ͳ,ͲͲͲͲʹͷ͵ мˆ/мଷ  

 

ɉɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɚɰɟɬɚɥɶɞɟɝɢɞɚ: 

 ܿଵ = ͳ ∙ 0,0000088 = Ͳ,ͲͲͲͲͲͺͺ мˆ/мଷ  

 ܿଶ = Ͳ,ͻͺ ∙ 0,0000088 = Ͳ,ͲͲͲͲͲͺ͸ мˆ/мଷ  

 ܿଷ = ͳ,Ͳͳ ∙ 0,0000088 = Ͳ,ͲͲͲͲͺͻ мˆ/мଷ  

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 37.  

 

Ɍɚɛɥɢɰɚ 37 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɫɫɬɨɹɧɢɹ 

Ɋɚɫɫɬɨɹɧɢɟ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

(C2H4O2) 
ɦɝ/мଷ 

(CO) 
ɝ/мଷ 

(CH2O) 
ɦɝ/мଷ 

(Cଵ଴Hଵ଴Oସ) 
ɦɝ/мଷ 

(CH3CHO) 
ɦɝ/мଷ 

130,4 0,00588 0,00672 0,00039 0,0000251 0,0000088 

100 0,00576 0,00658 0,00039 0,0000246 0,0000086 

150 0,00592 0,00677 0,00040 0,0000253 0,0000089 

 

5.10 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ ɫ 

ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟщɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ 

 

ȼ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɚ ɜɤɥɚɞɵ ɷɬɢɯ 

ɢɫɬɨɱɧɢɤɨɜ (ɢɥɢ ɢɯ ɱɚɫɬɢ) ɦɨɝɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɪɚɫɱɟɬɚɯ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ 

ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ Cɮ (ɦɝ/ɦ3), ɤɨɬɨɪɚɹ ɞɥɹ 

ɨɬɞɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɜ ɝɨɪɨɞɟ 
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ɢɥɢ ɞɪɭɝɨɦ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɞɪɭɝɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, ɢɫɤɥɸɱɚɹ 

ɞɚɧɧɵɣ. 

Ɏɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɬɨɦɭ ɠɟ ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ (20 - 

30 ɦɢɧ), ɱɬɨ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ ɉȾɄ. ɉɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ Cɮ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɭɪɨɜɟɧɶ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɪɟɜɵɲɚɟɦɵɣ ɜ 5 % ɧɚɛɥɸɞɟɧɢɣ ɡɚ 

ɪɚɡɨɜɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ ɩɨ ɧɨɪɦɚɬɢɜɧɨɣ ɦɟɬɨɞɢɤɟ, 

ɭɬɜɟɪɠɞɟɧɧɨɣ Ƚɨɫɤɨɦɝɢɞɪɨɦɟɬɨɦ ɢ Ɇɢɧɡɞɪɚɜɨɦ ɊɎ. 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɨ ɮɨɧɨɜɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢɡ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɟɟ ɡɧɚɱɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɤɚɤ: 

 

Cɮ=0,9∙ɉȾɄ,                                                                                                 (43) 

 

Ⱦɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ ɉȾɄ=0,2 ɦɝ/ɦ3 

 

Cɮ=0,9∙0,2=0,18 ɦɝ/ɦ3  

 

Ⱦɥɹ CO ɉȾɄ=5 ɦɝ/ɦ3 

 

Cɮ=0,9∙5=4,5 ɦɝ/ɦ3  
 

Ⱦɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɉȾɄ=0,035 ɦɝ/ɦ3 

 

Cɮ=0,9∙0,05=0,045 ɦɝ/ɦ3    

 

Ⱦɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ ɉȾɄ=0,05 ɦɝ/ɦ3 

 

Cɮ=0,9∙0,05=0,045 ɦɝ/ɦ3  
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Ⱦɥɹ ɚɰɟɬɚɥɶɞɟɝɢɞɚ ɉȾɄ=0,01 ɦɝ/ɦ3 

 

Cɮ=0,9∙0,01=0,009 ɦɝ/ɦ3 

 

ȼ ɬɚɛɥɢɰɟ 38 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɉȾɄ ɢ ɮɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

 

Ɍɚɛɥɢɰɚ 38 – Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɢ ɮɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ[24] 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ɉȾɄ, ɦɝ/ɦ3 ɋɮ, ɦɝ/ɦ3 

ɗɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ (C2H4O2) 0,2 0,18 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ (CO) 5 4,5 

Ɏɨɪɦɚɥɶɞɟɝɢɞ (CH2O) 0,05 0,045 

Ⱦɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ (ܥଵ଴ܪଵ଴𝑂ସ) 0,05 0,045 

Ⱥɰɟɬɚɥɶɞɟɝɢɞ (CH3CHO) 0,01 0,009 

 

ɋɭɦɦɚɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɦɝ/ɦ3) ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

Cɫɭɦ=Cм+Cɮ,                                                                                                (44) 

 

Ⱦɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ (C2H4O2): 

 

x1=50 ɦ: Cɫɭɦ=0,00588+0,18=0,18588 ɦɝ/ɦ3  

 

x2=80 ɦ: Cɫɭɦ=0,00576+0,18=0,18576 ɦɝ/ɦ3  

 

x3=100 ɦ: Cɫɭɦ=0,00592+0,18=0,18592 ɦɝ/ɦ3  
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Ⱦɥɹ ܥ𝑂: 

 

x1=50 ɦ: Cɫɭɦ=0,0067ʹ+4,5=4,50672 ɦɝ/ɦ3  

 

x2=80 ɦ: Cɫɭɦ=0,00658+4,5=4,50658 ɦɝ/ɦ3  

 

x3=100 ɦ: Cɫɭɦ=0,00677+4,5=4,50677 ɦɝ/ɦ3  

 

Ⱦɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɇɋɇɈ): 
 

x1=50 ɦ: Cɫɭɦ=0,00039+0,045=0,045͵ͻ ɦɝ/ɦ3  

 

x2=80 ɦ: Cɫɭɦ=0,00039+0,045=0,04539 ɦɝ/ɦ3  

 

x3=100 ɦ: Cɫɭɦ=0,00034Ͳ+0,045=0,045ͶͲ ɦɝ/ɦ3  

 

Ⱦɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ (ܥଵ଴ܪଵ଴𝑂ସሻ: 
 

x1=65,2 ɦ: Cɫɭɦ=0,000025ͳ+0,045=0,04503 ɦɝ/ɦ3  

 

x2=100 ɦ: Cɫɭɦ=0,0000246+0,045=0,04502 ɦɝ/ɦ3  

 

x3=150 ɦ: Cɫɭɦ=0,0000253+0,0455=0,04503 ɦɝ/ɦ3  

 

Ⱦɥɹ ɚɰɟɬɚɥɶɞɟɝɢɞɚ (ܪܥଷܪܥ𝑂ሻ: 

 

x1=65,2 ɦ: Cɫɭɦ=0,0000088+0,009=0,0090Ͳͺͺ ɦɝ/ɦ3  

 

x2=100 ɦ: Cɫɭɦ=0,000008͸+0,009=0,0090086 ɦɝ/ɦ3  
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x3=150 ɦ: Cɫɭɦ=0,0000089+0,009=0,0090Ͳͺͻ ɦɝ/ɦ3  

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 39.  

 

Ɍɚɛɥɢɰɵ 39 – ɋɭɦɦɚɪɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɵɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɫɫɬɨɹɧɢɹ  

Ɋɚɫɫɬɨɹɧɢɟ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

(C2H4O2) 

ɦɝ/мଷ 

(CO) 

ɝ/мଷ 

(CH2O) 

ɦɝ/мଷ 

(Cଵ଴Hଵ଴Oସ) 

ɦɝ/мଷ 

(CH3CHO) 

ɦɝ/мଷ 

130,4 0,18588 4,50672 0,04539 0,04503 0,0090088 

100 0,18576 4,50658 0,04539 0,04502 0,0090086 

150 0,18592 4,50677 0,04540 0,04503 0,0090089 

 

5.11 Ɋɚɫɱɟɬ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸщɢɯ ɜɟщɟɫɬɜ ɜ 
ɞɨɥɹɯ ɉȾɄ 

 

Ʉɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɋ – ɞɨɥɢ ɉȾɄ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

ݍ  = ஼м+஼˗ПДК ,                                                                                                      (45) 

 

Ⱦɥɹ ɷɬɚɧɨɜɨɣ ɤɢɫɥɨɬɵ (ܪܥଷܥ𝑂𝑂ܪሻ: 

 𝑥ଵ=130,4 ɦ: ݍ = ଴,ଵ଼ହ଼଼଴,ଶ = Ͳ,ͻʹͻ͵ͻ 

 𝑥ଶ=100  ɦ: ݍ = ଴,ଵ଼ହ଻଺଴,ଶ = Ͳ,ͻʹͺ͹ͺ 

 𝑥ଷ=150 ɦ: ݍ = ଴,ଵ଼ହଽଶ଴,ଶ = Ͳ,ͻʹͻ͸ͳ 
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Ⱦɥɹ ܥ𝑂: 

 𝑥ଵ=130,4 ɦ: ݍ = ସ,ହ଴଺଻ଶହ = Ͳ,ͻͲͳ͵Ͷ 

 𝑥ଶ=100  ɦ: ݍ = ସ,ହ଴଺ହ଼ହ = Ͳ,ͻͲͳ͵ʹ 

 𝑥ଷ=150 ɦ: ݍ = ସ,ହ଴ହ଻଻ହ = Ͳ,ͻͲͳ͵ͷ 

 

Ⱦɥɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ (HCHO): 
 𝑥ଵ=130,4 ɦ: ݍ = ଴,଴ସହଷଽ଴,଴ହ = Ͳ,ͻͲ͹ͻͲ 

 𝑥ଶ=100  ɦ: ݍ = ଴,଴ସହଷଽ଴,଴ହ = Ͳ,ͻͲ͹͹͵ 

 𝑥ଷ=150 ɦ: ݍ = ଴,଴ସହସ଴଴,଴ହ = Ͳ,ͻͲ͹ͻ͸ 

 

Ⱦɥɹ ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬɚ(ܥଵ଴ܪଵ଴𝑂ସሻ: 
 𝑥ଵ=130,4 ɦ: ݍ = ଴,଴ସହ଴ଷ଴,଴ହ = Ͳ,ͻͲͲͷͲ 

 𝑥ଶ=100  ɦ: ݍ = ଴,଴ସହ଴ଶ଴,଴ହ = Ͳ,ͻͲͲͶͻ 

 𝑥ଷ=150 ɦ: ݍ = ଴,଴ସହ଴ଷ଴,଴ହ = Ͳ,ͻͲͲͷͳ 
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Ⱦɥɹ ɚɰɟɬɚɥɶɞɟɝɢɞɚ (ܪܥଷܪܥ𝑂ሻ: 

 𝑥ଵ=130,4 ɦ: ݍ = ଴,଴଴ଽ଴଴଼଼଴,଴ଵ = Ͳ,ͻͲͲͺͺ 

 𝑥ଶ=100  ɦ: ݍ = ଴,଴଴ଽ଴଴଼଺଴,଴ଵ = Ͳ,ͻͲͲͺ͸ 

 𝑥ଷ=150 ɦ: ݍ = ଴,଴଴ଽ଴଴଼ଽ଴,଴ଵ = Ͳ,ͻͲͲͺͻ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 40.  

 

Ɍɚɛɥɢɰɚ 40 – Ɂɧɚɱɟɧɢɹ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɞɨɥɹɯ ɉȾɄ 

Ɋɚɫɫɬɨɹɧɢɟ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

(C2H4O2) 
ɦɝ/мଷ 

(CO) 
ɝ/мଷ 

(CH2O) 
ɦɝ/мଷ 

(Cଵ଴Hଵ଴Oସ) 
ɦɝ/мଷ 

(CH3CHO) 
ɦɝ/мଷ 

130,4 0,92939 0,90134 0,90790 0,90050 0,90088 

100 0,92878 0,90132 0,90773 0,90049 0,90086 

150 0,92961 0,90135 0,90796 0,90051 0,90089 

 

ɉɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɉȾɄ ɧɚ 

ɪɚɫɱɟɬɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 130,4 ɦ). Ʉɪɨɦɟ ɬɨɝɨ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɚɠɟ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɵɯ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɡɟɦɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɟɯ ɫɚɦɵɯ 

ɜɟɳɟɫɬɜ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɦɤɚɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. ɑɬɨ ɧɚɝɥɹɞɧɨ 

ɩɨɤɚɡɵɜɚɟɬ, ɫɤɨɥɶ ɭɞɚɱɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ 

ɩɟɪɟɪɚɛɨɬɤɟ ɉɗɌ ɬɚɪɵ ɜɨ ɜɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ. 
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ɁАɄɅɘɑȿɇɂȿ 

 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɳɭɬɢɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɬɯɨɞɵ ɩɥɚɫɬɦɚɫɫ ɡɚɧɢɦɚɸɬ 

ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɢɥɭ ɰɟɥɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɜɨɢɯ ɭɧɢɤɚɥɶɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɨɞɧɢɦ ɢɡ ɷɬɢɯ ɰɟɧɧɵɯ ɫɜɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɧɢɡɤɚɹ 

ɫɬɟɩɟɧɶ ɞɟɝɪɚɞɚɰɢɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ: ɫɪɨɤ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 

ɢɡɞɟɥɢɣ ɢɡ ɩɥɚɫɬɦɚɫɫɵ ɫɨɫɬɚɜɥɹɟɬ ɦɧɨɝɨ ɛɨɥɟɟ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɥɟɬ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ ɩɥɚɫɬɢɤɚ ɫɨɡɞɚɟɬ ɫɟɪɶɟɡɧɭɸ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɭɝɪɨɡɭ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɭɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫ 

ɩɪɢɨɛɪɟɥɚ ɜɚɠɧɨɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ 

ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɭɬɢɥɢɡɚɰɢɢ ɩɥɚɫɬɢɤɨɜ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɢɯ 

ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɥɢɝɨɧɚɯ, ɭɧɢɱɬɨɠɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɫɠɢɝɚɧɢɹ ɫ 

ɛɵɬɨɜɵɦ ɦɭɫɨɪɨɦ, ɭɬɢɥɢɡɚɰɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢɥɢ ɠɢɞɤɨɝɨ 

ɬɨɩɥɢɜɚ, ɩɟɪɟɪɚɛɨɬɤɚ ɜɨ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ.  

ɉɟɪɟɪɚɛɨɬɤɚ ɨɬɯɨɞɨɜ ɩɥɚɫɬɦɚɫɫ ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – 

ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɝɪɚɦɨɬɧɵɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɣ ɩɨɞɯɨɞ ɤ ɛɨɪɶɛɟ ɫ 

ɨɬɯɨɞɚɦɢ, ɱɟɦ ɨɛɵɱɧɚɹ ɭɬɢɥɢɡɚɰɢɹ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɩɪɟɜɪɚɳɚɬɶ ɦɭɫɨɪ ɜ 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɵ ɢ ɫ ɩɨɥɶɡɨɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɠɢɡɧɢ 

ɨɛɳɟɫɬɜɚ. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɪɚɡɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɢɫɤɢ, ɛɵɥ ɜɵɛɪɚɧ ɢ ɩɨɞɪɨɛɧɨ ɪɚɡɨɛɪɚɧ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ  

ɫɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜɨɝɨ ɫɵɪɶɹ, ɚ ɢɦɟɧɧɨ ɉɗɌ-ɬɚɪɵ, ɦɟɬɨɞɨɦ 

ɝɪɚɧɭɥɹɰɢɢ. ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɩɥɚɫɬɢɤɨɜɵɯ ɢɡɞɟɥɢɣ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɜɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɫɵɪɶɹ 

ɧɚɪɹɞɭ ɫ ɩɟɪɜɢɱɧɵɦɢ ɩɨɥɢɦɟɪɚɦɢ.  

ɉɪɨɰɟɫɫ ɩɟɪɟɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬ ɜ ɫɟɛɟ ɫɥɟɞɭɸɳɢɟ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ ɷɬɚɩɵ: 

ɫɨɪɬɢɪɨɜɤɚ – ɨɬɯɨɞɵ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɜɢɞɭ ɢ ɰɜɟɬɭ – ɷɬɨɬ ɷɬɚɩ, ɤɚɤ ɩɪɚɜɢɥɨ, 
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ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɭɱɧɭɸ; ɞɪɨɛɥɟɧɢɟ – ɢɡɦɟɥɶɱɟɧɢɟ ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɯ ɨɬɯɨɞɨɜ ɜ 

ɫɩɟɰɢɚɥɶɧɨɦ ɞɪɨɛɢɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; ɨɱɢɳɟɧɢɟ ɢ ɩɪɨɦɵɜɤɚ – ɩɨɥɭɱɟɧɧɨɟ 

ɢɡɦɟɥɶɱɟɧɧɨɟ ɫɵɪɶɟ ɩɪɨɦɵɜɚɟɬɫɹ ɢ ɨɱɢɳɚɸɬ ɨɬ ɩɪɢɦɟɫɟɣ; ɫɭɲɤɚ – ɩɨɥɭɱɟɧɧɚɹ 

ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɚɯ ɫɦɟɫɶ ɩɪɨɫɭɲɢɜɚɟɬɫɹ; ɧɚɝɪɟɜɚɧɢɟ – ɫɭɯɭɸ ɦɚɫɫɭ 

ɧɚɝɪɟɜɚɸɬ ɞɨ ɤɨɧɤɪɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ 

ɩɨɥɢɦɟɪɚ; ɮɨɪɦɢɪɨɜɚɧɢɟ – ɦɚɫɫɚ ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ 

ɧɢɬɟɜɢɞɧɵɟ ɨɬɜɟɪɫɬɢɹ ɦɟɬɨɞɨɦ ɷɤɫɬɪɭɡɢɢ; ɨɯɥɚɠɞɟɧɢɟ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɪɚɧɭɥ – 

ɩɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɧɢɬɢ ɧɚɪɟɡɚɸɬɫɹ ɧɚ ɝɪɚɧɭɥɵ. ɉɨɥɭɱɚɟɦɵɣ 

ɦɚɬɟɪɢɚɥ – ɜɬɨɪɢɱɧɚɹ ɝɪɚɧɭɥɚ – ɜɟɫɶɦɚ ɜɨɫɬɪɟɛɨɜɚɧɧɵɣ ɧɚ ɪɵɧɤɟ ɫɵɪɶɹ 

ɩɪɨɞɭɤɬ, ɬɚɤ ɤɚɤ ɨɧ ɝɨɪɚɡɞɨ ɞɟɲɟɜɥɟ, ɱɟɦ ɩɟɪɜɢɱɧɨɟ ɫɵɪɶɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɩɥɚɫɬɢɤɨɜɵɯ ɢɡɞɟɥɢɣ, ɢ ɩɪɢɬɨɦ ɩɪɨɰɟɫɫ ɪɟɰɢɤɥɢɧɝɚ – ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɟɧ. 

ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɨ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɬɨɪɢɱɧɵɯ ɝɪɚɧɭɥ, ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɪɚɫɫɟɢɜɚɧɢɹ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥɨ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɵɯ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɤɚɤ 

ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ, ɷɬɚɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɮɨɪɦɚɥɶɞɟɝɢɞ, ɞɢɦɟɬɢɥɬɟɪɟɮɬɚɥɚɬ, 

ɚɰɟɬɚɬɚɥɶɞɟɝɢɞ), ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɉȾɄ ɧɚ 

ɪɚɫɱɟɬɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 130,4 ɦ), ɚ ɬɚɤɠɟ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ ɢ ɠɢɥɨɣ 

ɡɚɫɬɪɨɣɤɢ.   

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 

ɩɪɟɞɩɨɥɨɠɢɜ, ɱɬɨ ɩɪɟɞɩɪɢɹɬɢɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɪɚɛɨɬɤɭ ɩɥɚɫɬɦɚɫɫ ɜ 

ɡɨɧɟ ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɮɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɤɚɡɚɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɞɥɹ 

ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ 

ɰɟɧɬɪɟ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɨɜ. 
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