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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɪɟɠɢɦɚ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ» ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 27 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɆȺȽɂɋɌɊȺɅɖɇɕɃ ɇȿɎɌȿɉɊɈȼɈȾ, ɌɊɍȻɈɉɊɈȼɈȾɇȺə 

ɋɂɋɌȿɆȺ, ɇȺɋɈɋɇɕɃ ȺȽɊȿȽȺɌ, ɉɊɈɌɂȼɈɌɍɊȻɍɅȿɇɌɇȺə 

ɉɊɂɋȺȾɄȺ, ɇȿɎɌȿɉȿɊȿɄȺɑɂȼȺɓȺə ɋɌȺɇɐɂə. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ 

ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ȼɚɧɤɨɪ-

ɉɭɪɩɟ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ-ɉɭɪɩɟ»; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 

 ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɭɜɟɥɢɱɟɧɢɹ  ɢ ɩɪɨɢɡɜɟɫɬɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ; 

 ɪɚɫɫɱɢɬɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɭɜɟɥɢɱɢɬɶ ɝɨɞɨɜɨɣ ɨɛɴёɦ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 

ɚɧɚɥɢɡɚ ɢ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɱёɬ, 

ɤɨɬɨɪɵɣ ɨɛɨɫɧɨɜɵɜɚɟɬ ɜɵɛɨɪ ɦɟɬɨɞɚ ɡɚɦɟɧɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

 

 



4 
 

ɋɈȾȿɊɀȺɇɂȿ 

 

ȼɜɟɞɟɧɢɟ ....................................................................................................................... 6 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ............................................................................................................ 8 

1 Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ «ȼɚɧɤɨɪ-ɉɭɪɩɟ» .................................................... 8 

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ............................................... 8 

1.2ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ....................................................................... 9 

1.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɧɟɮɬɟɩɪɨɜɨɞɚ .......................................................... 11 

2 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ............................... 13 

2.1 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɫ      

ɢɡɦɟɧɟɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ............................................................... 14 

2.1.1 Ʌɭɩɢɧɝ ..................................................................................................... 14 

2.1.2 ȼɫɬɚɜɤɚ .................................................................................................... 16 

2.2 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ 

ɢɡɦɟɧɟɧɢɹ  ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ......................................................... 16 

2.2.1 Ȼɚɣɩɚɫɢɪɨɜɚɧɢɟ ...................................................................................... 16 

2.2.2 Ɂɚɦɟɧɚ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ........... 17 

2.3 Ɇɟɬɨɞ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ 

ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ .............................................................................. 19 

2.4Ɇɟɬɨɞ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ    

ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ .................................................................................................... 22 

3 Ɋɚɫɱёɬɧɚɹ ɱɚɫɬɶ ....................................................................................................... 28 

4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ......................................................................... 36 

4.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ .......................... 36 

4.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ     

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ................................................................................................... 37 

4.3 ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ................................................................................... 38 

4.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ............................ 40 

4.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ......................... 41 



5 
 

4.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ...... 42 

4.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ .................................................................................. 43 

5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ............................................................................................. 45 

5.1 Ɋɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ    

ɧɚɫɨɫɧɨɝɨ ɰɟɯɚ ........................................................................................................... 45 

5.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ............................................ 49 

5.3Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ .................................................................... 51 

5.4Ɋɚɫɱёɬ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ .................................................................... 53 

Ɂɚɤɥɸɱɟɧɢɟ ................................................................................................................ 54 

ɋɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ .................................................................................................. 55 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ .......................................................................... 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

ȼȼȿȾȿɇɂȿ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɜɢɬɢɟ ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢɦɟɟɬ 

ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ 

ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɚɛɢɥɶɧɨɣ ɞɨɫɬɚɜɤɢ ɧɟɮɬɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɤɚɤ ɜɧɭɬɪɢ ɫɬɪɚɧɵ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ.  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɨɢɫɯɨɞɢɬ ɜɫɟ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɉɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ 

ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɪɚɫɲɢɪɟɧɢɹ ɫɟɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ 

ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɦɩɚɧɢɣ. 

ɋ ɨɬɤɪɵɬɢɟɦ ɧɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢɥɢ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɛɵɱɢ ɧɚ ɭɠɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ, ɩɨɹɜɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɱёɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɢɠɟ ɬɪɟɛɭɟɦɨɣ. ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ 

ɞɨɜɟɞɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɨ ɬɪɟɛɭɟɦɨɣ ɛɟɡ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ 

ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ȼɚɧɤɨɪ-

ɉɭɪɩɟ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ-ɉɭɪɩɟ»; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 

 ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɭɜɟɥɢɱɟɧɢɹ  ɢ ɩɪɨɢɡɜɟɫɬɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ; 
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 ɪɚɫɫɱɢɬɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ «ȼɚɧɤɨɪ-ɉɭɪɩɟ» 

 

1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ «ȼɚɧɤɨɪ-ɉɭɪɩɟ», ɫɜɹɡɵɜɚɸɳɢɣ ȼɚɧɤɨɪɫɤɨɟ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɤɨɦɩɚɧɢɢ «Ɋɨɫɧɟɮɬɶ» ɫ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɟɮɬɟɩɪɨɜɨɞɧɨɣ 

ɫɢɫɬɟɦɨɣ ɤɨɦɩɚɧɢɢ «Ɍɪɚɧɫɧɟɮɬɶ», ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ ɢ əɦɚɥɨ-ɇɟɧɟɰɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ. 

ɇɟɮɬɟɩɪɨɜɨɞ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɟɪɟɤɚɱɤɭ ɨɛɴёɦɨɜ 25 ɦɥɧ. ɬ/ɝɨɞ. Ɉɛɳɚɹ 

ɩɪɨɬɹɠёɧɧɨɫɬɶ ɬɪɚɫɫɵ ɫɨɫɬɚɜɥɹɟɬ 543 ɤɦ (556,5 ɤɦ ɩɨ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ 

ɭɱёɬɨɦ ɤɨɦɩɟɧɫɚɬɨɪɨɜ). 

Ɍɪɚɫɫɚ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɬ ȼɚɧɤɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɫɧɚɱɚɥɚ ɜ 

ɸɠɧɨɦ, ɡɚɬɟɦ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɟɪɟɫɟɤɚɹ ɢɥɢ ɩɪɨɯɨɞɹ ɜɛɥɢɡɢ 

ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɩɨɫёɥɤɟ ɉɭɪɩɟ. 

Ʉɚɪɬɚ ɬɪɚɫɫɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ʉɚɪɬɚ ɬɪɚɫɫɵ ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ-ɉɭɪɩɟ» 
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ȼɫɸ ɬɪɚɫɫɭ ȼɚɧɤɨɪ-ɉɭɪɩɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɫɟɜɟɪɧɭɸ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 216 ɤɦ ɜ ɡɨɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ, ɝɞɟ ɬɪɭɛɚ 

ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɧɚɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ, ɢ ɸɠɧɭɸ – 327 ɤɦ, ɝɞɟ ɧɟɮɬɟɩɪɨɜɨɞ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɬɪɚɧɲɟɸ. 

 

1.2ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ 

 

Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɫɨɫɬɚɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ  ɢɦɟɸɬɫɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ. Ɉɧɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ 

ɧɚ ɝɨɥɨɜɧɵɟ (Ƚɇɉɋ) ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ (ɉɇɉɋ). Ƚɨɥɨɜɧɚɹ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢёɦɚ ɧɟɮɬɢ ɫ ɭɫɬɚɧɨɜɨɤ ɟё 

ɩɨɞɝɨɬɨɜɤɢ ɧɚ ɩɪɨɦɵɫɥɟ ɢɥɢ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɨɫɥɟɞɭɸɳɟɣ 

ɡɚɤɚɱɤɢɧɟɮɬɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ. ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɫɬɚɧɰɢɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɩɨɪɚ, ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɤɚɱɤɢ. 

Ɉɛɴɟɤɬɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ Ƚɇɉɋ ɢ ɉɇɉɋ, ɦɨɠɧɨ ɭɫɥɨɜɧɨ 

ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɩɟɪɜɭɸ – ɨɛɴɟɤɬɵ ɨɫɧɨɜɧɨɝɨ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ) 

ɧɚɡɧɚɱɟɧɢɹ ɢ ɜɬɨɪɭɸ – ɨɛɴɟɤɬɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɢ ɩɨɞɫɨɛɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 

Ʉ ɨɛɴɟɤɬɚɦ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɨɬɧɨɫɹɬɫɹ: ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ; ɩɨɞɩɨɪɧɚɹ 

ɧɚɫɨɫɧɚɹ; ɭɡɟɥ ɭɱɟɬɚ ɧɟɮɬɢ ɫ ɮɢɥɶɬɪɚɦɢ; ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ; ɭɡɟɥ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɭɡɥɵ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɤɚɦɟɪɵ 

ɩɭɫɤɚ ɢ ɩɪɢɟɦɚɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɨɣ. 

Ʉ ɨɛɴɟɤɬɚɦ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɨɬɧɨɫɹɬɫɹ: ɩɨɧɢɠɚɸɳɚɹ ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɹ ɫ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɚɧɰɢɢ; ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɨɬɜɨɞɭ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 

ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ; ɤɨɬɟɥɶɧɚɹ ɫ ɬɟɩɥɨɜɵɦɢ ɫɟɬɹɦɢ; ɢɧɠɟɧɟɪɧɨ-ɥɚɛɨɪɚɬɨɪɧɵɣ 

ɤɨɪɩɭɫ; ɩɨɠɚɪɧɨɟ ɞɟɩɨ; ɭɡɟɥ ɫɜɹɡɢ; ɦɟɯɚɧɢɱɟɫɤɢɟ ɦɚɫɬɟɪɫɤɢɟ; ɦɚɫɬɟɪɫɤɢɟ 
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ɪɟɦɨɧɬɚ ɢ ɧɚɥɚɞɤɢ ɤɨɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ (Ʉɂɉ); ɝɚɪɚɠ; 

ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ; ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɛɥɨɤ ɢ ɬ.ɞ. 

ɇɚ ɝɨɥɨɜɧɵɯ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ: ɩɪɢɟɦ ɢ ɭɱɟɬɧɟɮɬɢ; ɤɪɚɬɤɨɫɪɨɱɧɨɟ 

ɯɪɚɧɟɧɢɟ ɧɟɮɬɢ ɜ ɪɟɡɟɪɜɭɚɪɚɯ; ɜɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ (ɢɡ 

ɪɟɡɟɪɜɭɚɪɚ ɜ ɪɟɡɟɪɜɭɚɪ);ɡɚɤɚɱɤɚ ɧɟɮɬɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ; ɩɭɫɤ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɨɱɢɫɬɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. ɇɚ Ƚɇɉɋ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɞɤɚɱɤɚ ɧɟɮɬɢ ɢɡ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɭɩɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 

ɢɡ ɞɪɭɝɢɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢɥɢ ɩɨɩɭɬɧɵɯ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜ [2]. 

Ƚɨɥɨɜɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɵɦ ɩɭɧɤɬɨɦ 

ɧɟɮɬɟɩɪɨɜɨɞɚ. ɋ ɧɟё ɩɨɞɝɨɬɨɜɥɟɧɧɚɹ ɬɨɜɚɪɧɚɹ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɜ 

ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ ȼɚɧɤɨɪ-ɉɭɪɩɟ.  

Ɉɬɤɚɱɤɭ ɧɟɮɬɢ ɜɟɞɭɬ ɱɟɬɵɪɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɚ DVMX 5. 

Ⱦɜɚ ɢɡ ɧɢɯ ɜ ɪɚɛɨɬɟ, ɞɜɚ ɜ ɪɟɡɟɪɜɟ. 

ȼ ɫɨɫɬɚɜ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɜɯɨɞɢɬ ɱɟɬɵɪɟ ɪɟɡɟɪɜɭɚɪɚ ɨɛɳɟɣ 

ɜɦɟɫɬɢɦɨɫɬɶɸ 120 ɬɵɫɹɱ ɤɭɛɨɦɟɬɪɨɜ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ Ƚɇɉɋ 

ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ Ƚɇɉɋ 
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ɇɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɜɵɲɟɧɢɟ ɧɚɩɨɪɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɧɟɮɬɢ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɤɚɱɤɢ. ɉɪɢ ɪɚɛɨɬɟ ɉɇɉɋ ɜ ɪɟɠɢɦɟ «ɢɡ ɧɚɫɨɫɚ ɜ ɧɚɫɨɫ» (ɬ.ɟ. 

ɪɟɠɢɦɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɧɟɰ ɩɪɟɞɵɞɭɳɟɝɨ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ 

ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɥɢɧɢɢ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɨɜ ɫɥɟɞɭɸɳɟɣ 

ɇɉɋ) ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɇɉɋ ɧɟ ɢɦɟɸɬ ɪɟɡɟɪɜɭɚɪɧɵɯ ɩɚɪɤɨɜ; ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ ɩɟɪɟɤɚɱɤɚ ɜɟɞɟɬɫɹ ɱɟɪɟɡ ɪɟɡɟɪɜɭɚɪɵ ɢɥɢ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ 

ɬɚɤɢɟ ɩɚɪɤɢ ɧɚ ɉɇɉɋ ɢɦɟɸɬɫɹ. ɇɚ ɉɇɉɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤɠɟ ɫɢɫɬɟɦɵ 

ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɥɧ ɞɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ ɨɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɨɜ [2]. ɇɚ 

ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɧɟɮɬɟɩɪɨɜɨɞɟ ȼɚɧɤɨɪ-ɉɭɪɩɟ ɞɜɟ ɉɇɉɋ: ɇɉɋ-1 ɢ ɇɉɋ-2.  

Ɍɚɤɠɟ ɜ ɫɨɫɬɚɜ ɜɯɨɞɢɬ ɤɨɧɟɱɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ Ʉɇɉɋ. 

Ɍɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɣ ɩɪɢёɦ ɧɟɮɬɢ. 

 

1.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɧɟɮɬɟɩɪɨɜɨɞɚ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɟ ɞɟɣɫɬɜɭɟɬ 4 ɇɉɋ: 

 0 ɤɦ – Ƚɇɉɋ – ɝɨɥɨɜɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

 182,2 ɤɦ – ɇɉɋ-1 – ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ №1; 

 327,7 ɤɦ – ɇɉɋ-2 – ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ №2; 

 556 ɤɦ – Ʉɇɉɋ – ɤɨɧɟɱɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ 
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2 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ 

 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɵɦ ɪɟɲɟɧɢɟɦ 

ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɫɯɟɦɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɟɣɧɵɯ 

ɭɱɚɫɬɤɨɜ  ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɧɚɩɨɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ . 

ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɪɚɡɪɟɲɟɧɧɵɟ ɞɚɜɥɟɧɢɹ , ɨɩɪɟɞɟɥɹɟɦɵɟ ɢɫɯɨɞɹ 

ɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɤɚɠɞɨɦ ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ, ɚ ɬɚɤɠɟ 

ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɚɛɨɬɭ ɧɚɫɨɫɨɜ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ, 

ɢɡɦɟɧɹɸɳɟɣɫɹ ɜɨ ɜɪɟɦɟɧɢ. ɗɬɨ ɢɡɦɟɧɟɧɢɟ ɜɵɡɜɚɧɨ ɪɹɞɨɦ ɩɪɢɱɢɧ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 

ɧɟɮɬɟɝɚɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɩɥɚɧɨɦ ɩɨɫɬɚɜɨɤ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɨɬɪɟɛɢɬɟɥɹɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɫɭɳɟɫɬɜɭɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɮɚɤɬɨɪɚɦɢ:   

 ɢɡɦɟɧɟɧɢɟɦ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɮɬɢ, ɜɜɢɞɭ ɜɥɢɹɧɢɹ 

ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɣ ɜɨɞɵ, ɩɚɪɚɮɢɧɚ, ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ ɢɡ-ɡɚ 

ɜɥɢɹɧɢɹ ɫɟɡɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ;  

 ɩɟɪɟɦɟɧɧɨɣ ɡɚɝɪɭɡɤɨɣ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɞɢɧɚɦɢɤɢ 

ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɬɵ ɩɨɫɬɚɜɳɢɤɨɜ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɟɮɬɢ;   

 ɩɥɚɧɨɜɵɦɢ ɢɥɢ ɚɜɚɪɢɣɧɵɦɢ ɪɟɦɨɧɬɧɵɦɢ ɪɚɛɨɬɚɦɢ, ɩɪɨɜɨɞɢɦɵɦɢ 

ɜɫɥɟɞɫɬɜɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ Ɇɇ, ɫɪɚɛɚɬɵɜɚɧɢɣ ɪɚɡɥɢɱɧɵɯ 

ɡɚɳɢɬ, ɨɬɤɚɡɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɇɉɋ;   

 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɨɬɫɭɬɫɬɜɢɟ 

ɡɚɩɚɫɨɜ ɧɚ ɝɨɥɨɜɧɨɣ ɇɉɋ, ɨɬɤɥɸɱɟɧɢɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɇɉɋ, 

ɨɬɫɭɬɫɬɜɢɟɦ ɫɜɨɛɨɞɧɨɣ ɟɦɤɨɫɬɢ ɧɚ ɤɨɧɟɱɧɨɦ ɩɭɧɤɬɟ.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɝɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɭɜɟɥɢɱɟɧɢɢ ɨɛɴёɦɚ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ.  

ȼ ɩɪɚɤɬɢɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 
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1 Ɇɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɧɟɮɬɟɩɪɨɜɨɞɚ: 

 ɥɭɩɢɧɝ; 

 ɜɫɬɚɜɤɚ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɫɟɝɦɟɧɬɚ. 

2 Ɂɚɦɟɧɚ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ; 

 ɡɚɦɟɧɚ ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

3 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɯ ɩɪɢɫɚɞɨɤ. 

4 ɋɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ. 

 

2.1 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

 

2.1.1 Ʌɭɩɢɧɝ 

 

Ʌɭɩɢɧɝɨɦ ɧɚɡɵɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɩɪɨɥɨɠɟɧɧɵɣ 

ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɢ ɫɨɟɞɢɧёɧɧɵɣ ɫ ɧɟɣ ɜ ɞɜɭɯ ɫɟɱɟɧɢɹɯ: 

ɧɚɱɚɥɶɧɨɦ ɢ ɤɨɧɟɱɧɨɦ [2]. 

Ʌɭɩɢɧɝ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɥɭɠɢɬ ɞɥɹ ɪɟɲɟɧɢɹ ɞɜɭɯ ɝɥɚɜɧɵɯ ɡɚɞɚɱ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɭɜɟɥɢɱɟɧɢɟ ɢɦɟɸɳɟɣɫɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɥɢɧɢɢ ɢɥɢ 

ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜɨ ɜɪɟɦɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɨɞɭɤɬɚ. Ʌɭɩɢɧɝ 

ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 – Ʌɭɩɢɧɝ ɧɟɮɬɟɩɪɨɜɨɞɚ 

 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɤɚɫɚɟɬɫɹ ɦɚɝɢɫɬɪɚɥɟɣ ɫ ɜɵɫɨɤɢɦ ɧɚɩɨɪɨɦ, ɬɚɤ ɤɚɤ 

ɢɦɟɧɧɨ ɜ ɧɢɯ ɫɨɡɞɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɧɟɫɬɚɛɢɥɶɧɵɟ ɭɫɥɨɜɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ 

ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱥ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɮɢɧɚɧɫɨɜɵɦ ɩɨɬɟɪɹɦ. ȼɚɠɧɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɜ 

ɜɢɞɟ ɨɫɧɨɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɗɬɨ ɩɨɦɨɝɚɟɬ ɜ ɤɪɚɬɱɚɣɲɢɟ 

ɫɪɨɤɢ ɩɨɥɭɱɢɬɶ ɧɭɠɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɩɪɢɱɟɦ ɫɷɤɨɧɨɦɢɜ ɫɪɟɞɫɬɜɚ ɧɚ ɨɛɭɫɬɪɨɣɫɬɜɟ 

ɧɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɥɭɩɢɧɝ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ ɞɟɲɟɜɵɦ ɜɚɪɢɚɧɬɨɦ, ɱɟɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɥɧɨɰɟɧɧɨɝɨ ɧɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ) [7].  

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɚɪɚɥɥɟɥɶɧɨ ɭɥɨɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ 

ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɚ ɨɫɧɨɜɧɨɣ ɥɢɧɢɢ, ɩɨɷɬɨɦɭ ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɯ 

ɠɟ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɢ ɝɥɚɜɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ. Ɋɭɤɨɜɨɞɹɳɢɟ ɞɨɤɭɦɟɧɬɵ ɩɨɡɜɨɥɹɸɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɥɭɩɢɧɝɨɜ ɧɚ ɨɞɧɨɦ ɭɱɚɫɬɤɟ. Ⱦɢɚɦɟɬɪ ɬɪɭɛ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɥɢɱɧɵɦ, ɧɨ, ɟɫɥɢ ɢɯ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟ ɯɜɚɬɢɬ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɪɨɞɭɤɬɚ, ɬɨ ɜ ɪɚɡɧɵɯ ɜɟɬɤɚɯ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɬɪɭɛɵ 

ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɢɧɚɤɨɜɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 

ɬɨɩɥɢɜɚ. Ɍɨɱɧɵɣ ɞɢɚɦɟɬɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɟɬɨɜ, ɩɨ 

ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɝɥɚɫɧɨ ɪɭɤɨɜɨɞɹɳɢɦ ɞɨɤɭɦɟɧɬɚɦ.  

ɉɨɫɥɟ ɧɚɱɚɥɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɧɢɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɫɨɤɪɚɳɟɧɢɟ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɨɛɴɟɦɨɜ ɬɨɩɥɢɜɚ ɩɨ ɨɫɧɨɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
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ɭɦɟɧɶɲɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɨɞɨɥɟɜɚɬɶ, ɱɬɨ ɜɟɞɟɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ.  

ɉɨɷɬɨɦɭ ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɞɚɜɥɟɧɢɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɫɪɟɞɵ 

ɜɨɡɦɨɠɧɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɬɨɩɥɢɜɚ. Ɍɚɤɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɦɚɝɢɫɬɪɚɥɶ ɛɭɞɟɬ ɷɮɮɟɤɬɢɜɧɨɣ ɩɪɢ ɥɸɛɨɣ ɟɟ ɞɥɢɧɟ. ɇɨ, ɱɟɦ ɨɧɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɟɣ, ɬɟɦ ɡɚɦɟɬɧɟɟ ɫɬɚɧɟɬ ɪɟɡɭɥɶɬɚɬ . 

 

2.1.2 ȼɫɬɚɜɤɚ 

 

ȼɫɬɚɜɤɨɣ ɧɚɡɵɜɚɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ ɫɟɝɦɟɧɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɨɥɶɲɟɝɨ 

ɞɢɚɦɟɬɪɚ, ɱɟɦ ɨɫɧɨɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ, ɩɨɞɤɥɸɱɚɟɦɵɣ ɤ ɧɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ 

ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦ ɫɚɦɵɦ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ [2]. 

ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜɫɬɚɜɨɤ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɧɟɢɡɛɟɠɧɵ ɨɫɬɚɧɨɜɤɢ ɩɟɪɟɤɚɱɤɢ, ɤɪɨɦɟ ɬɨɝɨ ɜɪɟɡɤɚ ɜɫɬɚɜɨɤ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɬɟɪɹɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

Ɍɚɤɠɟ ɧɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɦɟɧɟɧɢɟ 

ɜɫɬɚɜɨɤ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɚɤ ɤɚɤ ɩɪɨɯɨɞ ɩɨ ɬɚɤɢɦ ɭɱɚɫɬɤɚɦ 

ɨɱɢɫɬɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɡɚɬɪɭɞɧɟɧ. 

 

2.2 Ɇɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ 

ɢɡɦɟɧɟɧɢɹ  ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

2.2.1 Ȼɚɣɩɚɫɢɪɨɜɚɧɢɟ 

 

ɗɬɨɬ ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɩɭɫɤɟ ɱɚɫɬɢ ɩɨɬɨɤɚ ɧɟɮɬɢ ɢɡ ɧɚɩɨɪɧɨɣ 

ɥɢɧɢɢ ɧɚɫɨɫɚ ɩɨ ɨɛɜɨɞɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɩɪɢɟɦɧɭɸ ɥɢɧɢɸ. Ɇɟɬɨɞ 

ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɩɪɚɜɢɥɨ ɧɚ Ƚɇɉɋ. ɉɪɢ ɨɬɤɪɵɬɢɢ ɡɚɞɜɢɠɤɢ ɧɚ 

ɨɛɜɨɞɧɨɣ ɥɢɧɢɢ (ɛɚɣɩɚɫɟ) ɩɪɨɢɫɯɨɞɢɬ ɫɨɟɞɢɧɟɧɢɟ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨ 
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ɜɫɚɫɵɜɚɸɳɢɦ [1]. ɉɪɢ ɷɬɨɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢ ɩɚɪɚɦɟɬɪɵ ɧɚɫɨɫɚ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 

ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ – ɩɨɬɟɪɹ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɩɭɫɤ ɩɨ ɛɚɣɩɚɫɭ 

«ɨɛɨɪɨɬɧɨɣ» ɠɢɞɤɨɫɬɢ ɢ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ȼɚɣɩɚɫ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – Ɇɟɬɨɞ ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ 

 

2.2.2 Ɂɚɦɟɧɚ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɐɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɧɨɣ ɜɢɞ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɧɚ ɝɨɥɨɜɧɨɣ, ɬɚɤ ɢ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ 

ɫɬɚɧɰɢɹɯ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɧɚ ɝɨɥɨɜɧɨɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɧɰɢɹɯ, ɢɦɟɸɳɢɯ ɪɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ, 

ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɛɵɫɬɪɨɯɨɞɧɵɦ 
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ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɧɚɫɨɫɚɦ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ. ɗɬɨ 

ɞɚɜɥɟɧɢɟ ɞɨɥɠɧɨ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɩɚɫɧɨɟ ɹɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ 

ɜɧɭɬɪɢ ɧɚɫɨɫɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɦɟɧɶɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɛɵɫɬɪɨ ɞɜɢɠɭɳɟɣɫɹ 

ɠɢɞɤɨɫɬɢ. əɜɥɟɧɢɟ, ɨ ɤɨɬɨɪɨɦ ɢɞɟɬ ɪɟɱɶ, ɧɚɡɵɜɚɟɬɫɹ ɤɚɜɢɬɚɰɢɟɣ ɢ ɫɨɫɬɨɢɬ ɜ 

ɨɛɪɚɡɨɜɚɧɢɢ ɩɭɡɵɪɶɤɨɜ, ɡɚɩɨɥɧɟɧɧɵɯ ɩɚɪɚɦɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ. Ʉɨɝɞɚ 

ɷɬɢ ɩɭɡɵɪɶɤɢ ɩɨɩɚɞɚɸɬ ɜ ɨɛɥɚɫɬɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɨɧɢ ɫɯɥɨɩɵɜɚɸɬɫɹ, 

ɪɚɡɜɢɜɚɹ ɩɪɢ ɷɬɨɦ ɨɝɪɨɦɧɵɟ ɬɨɱɟɱɧɵɟ ɞɚɜɥɟɧɢɹ. Ʉɚɜɢɬɚɰɢɹ ɩɪɢɜɨɞɢɬ ɤ 

ɛɵɫɬɪɨɦɭ ɢɡɧɨɫɭ ɱɚɫɬɟɣ ɧɚɝɧɟɬɚɬɟɥɹ ɢ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɞɚɱɢ ɧɟɮɬɢ ɤ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɧɚɫɨɫɚɦ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ 

ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ, ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɵɯ ɜɡɹɬɶ ɧɟɮɬɶ ɢɡ 

ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɩɨɞɚɬɶ ɟɟ ɧɚ ɜɯɨɞ ɨɫɧɨɜɧɵɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ, ɫɨɡɞɚɜ, 

ɧɟɨɛɯɨɞɢɦɵɣ ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ. 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɫɯɟɦɟ ɢɡ ɧɚɫɨɫɚ — ɜ ɧɚɫɨɫ, ɨɫɧɚɳɟɧɵ ɥɢɲɶ 

ɨɫɧɨɜɧɵɦɢ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɢɯ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨɞɩɨɪ ɫɨɡɞɚɟɬɫɹ ɩɪɟɞɵɞɭɳɟɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɟɣ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ȽɈɋɌ 12124 – 87 «ɇɚɫɨɫɵ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɟɮɬɹɧɵɟ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ», ɤɨɬɨɪɵɣ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɤɚɤ ɧɚ ɨɫɧɨɜɧɵɟ, ɬɚɤ ɢ ɧɚ 

ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ. ȼ ɧɟɦ ɨɩɪɟɞɟɥɟɧɵ ɬɢɩɵ ɢ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɬɢɯ 

ɧɚɫɨɫɨɜ. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ ɨɯɜɚɬɵɜɚɟɬ 11 ɬɢɩɨɜ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ, ɚ ɫ 

ɭɱɟɬɨɦ ɫɦɟɧɧɵɯ ɪɨɬɨɪɨɜ (ɪɚɛɨɱɢɯ ɤɨɥɟɫ) – 20 ɬɢɩɨɜ. 

ɇɚɫɨɫɵ ɜ ɭɩɨɦɹɧɭɬɨɦ ȽɈɋɌɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɩɨɞɚɱɢ 

ɨɬ 125 ɞɨ 12500 ɦ3/ɱ. ɇɚɫɨɫɨɦ ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɩɨɞɚɱɢ ɹɜɥɹɟɬɫɹ ɧɚɫɨɫ ɇɆ 

10000-210. Ɇɚɪɤɢɪɨɜɤɚ ɧɚɫɨɫɚ ɪɚɫɲɢɮɪɨɜɵɜɚɟɬɫɹ ɬɚɤ: ɧɚɫɨɫ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɫ 

ɩɨɞɚɱɟɣ 10000 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 210 ɦ. 

ɇɚ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɵɟ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɵ 

ɫɨɟɞɢɧɹɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤ ɱɬɨɛɵ ɩɪɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɨɞɚɱɟ ɧɚɩɨɪɵ, 

ɫɨɡɞɚɜɚɟɦɵɟ ɧɚɫɨɫɚɦɢ, ɫɭɦɦɢɪɨɜɚɥɢɫɶ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚɩɨɪ ɧɚ 

ɜɵɯɨɞɟ ɫɬɚɧɰɢɢ [2]. 
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ɇɚ Ƚɇɉɋ ɭɫɬɚɧɨɜɥɟɧɨ ɱɟɬɵɪɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɚ DVMX 5 

ɩɪɨɢɡɜɨɞɫɬɜɚ FLOWSERVE ɢ ɩɹɬɶ ɩɨɞɩɨɪɧɵɯ 14LPH/LPN34. 

ɇɚ ɇɉɋ-1 ɢ ɇɉɋ-2 ɭɫɬɚɧɨɜɥɟɧɵ ɬɨɥɶɤɨ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɵ ɬɨɣ ɠɟ 

ɦɨɞɟɥɢ.  

 

2.3 Ɇɟɬɨɞ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ 
ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ 

 

ɋɩɨɫɨɛ ɜɜɟɞɟɧɢɹ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɯ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɢɫɚɞɨɤ, ɫɧɢɠɚɸɳɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɨɬɤɪɵɬ ɜ ɤɨɧɰɟ 40-ɯ ɝɨɞɨɜ ɚɧɝɥɢɣɫɤɢɦ ɭɱɟɧɵɦ Ɍɨɦɫɨɦ. ɗɬɨɬ ɷɮɮɟɤɬ ɩɨ ɢɦɟɧɢ 

ɟɝɨ ɨɬɤɪɵɜɚɬɟɥɹ ɧɚɡɵɜɚɟɬɫɹ ɷɮɮɟɤɬɨɦ Ɍɨɦɫɚ [6].  

ɉɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ ɩɪɢɫɚɞɤɚ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɤɚɱɤɢ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɧɟɮɬɢ, ɤɨɧɞɟɧɫɚɬɚ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ) ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ 

ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɦɟɠɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ, ɤɨɧɞɟɧɫɚɬɨɩɪɨɜɨɞɨɜ ɩɭɬɟɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ [5].  

ɉɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ ɩɪɢɫɚɞɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɨ 

ɩɨɞɨɛɪɚɧɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɩɨɥɢɦɟɪɨɜ ɜ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ ɧɨɫɢɬɟɥɟ (ɧɟ ɪɚɫɬɜɨɪɢɬɟɥɟ) ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ/ɢɥɢ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ [5].  

ȼɩɟɪɜɵɟ ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ ɩɪɢɫɚɞɤɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 1979 ɝɨɞɭ 

ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɧɟɮɬɢ ɩɨ Ɍɪɚɧɫɚɥɹɫɤɢɧɫɤɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ. ɉɪɢɫɚɞɤɚ 

ɜɜɨɞɢɥɚɫɶ ɜ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɧɚ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ ɢ ɩɪɢ ɞɨɡɢɪɨɜɤɟ ɨɤɨɥɨ 0,001 

% ɜɞɜɨɟ ɫɧɢɠɚɥɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɟ 48 ɤɦ [4].  

ɉɪɢ ɬɟɱɟɧɢɢ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɪɢɫɚɞɤɨɣ ɜɹɡɤɨɭɩɪɭɝɢɟ «ɤɚɩɥɢ» 

ɩɨɥɢɦɟɪɚ, ɢɦɟɸɳɢɟ ɪɚɡɦɟɪɵ ɧɚ 3…4 ɩɨɪɹɞɤɚ ɛɨɥɶɲɟ, ɱɟɦ ɦɨɥɟɤɭɥɵ ɠɢɞɤɨɫɬɢ, 

ɫɦɟɳɚɸɬɫɹ ɤ ɫɬɟɧɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. Ɂɞɟɫɶ ɨɛɪɚɡɭɟɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɫɥɨɣ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɩɨɥɢɦɟɪɚ, ɹɜɥɹɸɳɢɣɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 



20 
 

ɞɜɢɠɭɳɟɝɨɫɹ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ 

ɩɪɢɫɚɞɤɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɩɟɪɟɫɬɪɚɢɜɚɸɬ ɬɟɱɟɧɢɟ ɜɛɥɢɡɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɬɪɭɛɵ ɢ ɫɨɡɞɚɸɬ ɷɮɮɟɤɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɨɝɨ 14 

ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɱɚɫɬɨɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɜɢɯɪɟɜɵɯ ɫɬɪɭɤɬɭɪ ɜ 

ɩɨɬɨɤɟ ɠɢɞɤɨɫɬɢ ɢ ɩɨɝɥɨɳɚɟɬɫɹ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɜɵɛɪɨɫɨɜ. Ʉɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɫɧɢɠɚɟɬɫɹ ɬɭɪɛɭɥɟɧɬɧɨɟ ɬɪɟɧɢɟ. Ɂɚ ɫɱɟɬ ɷɮɮɟɤɬɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɪɢɫɚɞɤɢ ɢɡɦɟɧɹɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ ɫɬɪɭɤɬɭɪɚ ɩɨɬɨɤɚ, ɚ ɢɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ 

ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɩɪɢɫɬɟɧɨɱɧɨɣ ɡɨɧɟ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ 

ɪɚɡɦɟɪɚ ɩɟɪɟɯɨɞɧɨɣ ɡɨɧɵ – ɢɦɟɧɧɨ ɷɬɨɬ ɷɮɮɟɤɬ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ. ɗɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ 

ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6 [4, 5, 6].  

 

 

Ɋɢɫɭɧɨɤ 6 – ɗɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ 

 

ɉɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ ɩɪɢɫɚɞɤɢ ɞɨɛɚɜɥɹɸɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜ 

ɩɟɪɟɤɚɱɢɜɚɟɦɭɸ ɧɟɮɬɶ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬ. Ⱦɨɛɚɜɥɹɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɛɥɨɤɨɜ 

ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ.  

Ɏɚɤɬɨɪɵ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ:   
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 ɫɨɛɥɸɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɦɟɧɟɧɢɹ; 

 ɧɟɩɪɟɪɵɜɧɵɣ ɜɜɨɞ ɩɪɢɫɚɞɤɢ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɩɨɬɨɤ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ 

ɠɢɞɤɨɫɬɢ; 

 ɜɜɨɞ ɩɪɢɫɚɞɤɢ ɜ ɥɢɧɟɣɧɭɸ ɱɚɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ: ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɧɵɯ 

ɫɬɚɧɰɢɣ; 

 ɡɚɩɨɥɧɟɧɢɟ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɮɬɶɸ, ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɩɪɢɫɚɞɤɨɣ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɞɚɱɢ 

ɩɪɢɫɚɞɤɢ [5].  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɯ ɩɪɢɫɚɞɨɤ:  

 ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɥɭɩɢɧɝɨɜ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ;   

 ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɪɢɫɤɚ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ; 

 ɩɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɭɬɟɦ ɚɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɧɭɬɪɢɬɪɭɛɧɨɝɨ ɞɚɜɥɟɧɢɹ;  

 ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɧɚ ɩɟɪɟɤɚɱɤɭ;   

 ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ;   

 ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɦɢ ɪɟɚɝɟɧɬɚɦɢ; 

 ɧɟ ɜɥɢɹɸɬ ɧɚ ɩɪɨɰɟɫɫɵ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ;   

 ɧɟ ɨɤɚɡɵɜɚɸɬ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ ɩɟɱɟɣ ɩɨɞɨɝɪɟɜɚ;  

 ɧɟ ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 

 ɧɟ ɦɟɧɹɸɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɮɬɢ, ɤɨɧɞɟɧɫɚɬɚ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ [5].  

ɉɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɵɟ ɩɪɢɫɚɞɤɢ ɢɫɫɥɟɞɨɜɚɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ. 

ɉɨɷɬɨɦɭ ɢɯ ɧɟɞɨɫɬɚɬɤɢ ɧɟ ɜɵɹɜɥɟɧɵ. Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢɫɚɞɤɢ ɧɚ ɨɫɧɨɜɟ 

ɩɨɥɢɛɭɝɚɞɢɟɧɚ ɢ ɩɨɥɢɢɡɨɩɪɟɧɚ ɜ ɪɚɛɨɱɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɧɟ ɜɥɢɹɸɬ ɧɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɭɟɦɨɫɬɢ, ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ ɜɹɡɤɨɫɬɶ ɬɨɩɥɢɜ ɢ ɧɚ 16 

ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɮɚɤɬɢɱɟɫɤɢɯ ɫɦɨɥ. ɇɟɭɞɨɛɫɬɜɨɦ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɩɨɥɢɦɟɪɵ ɬɪɭɞɧɨ ɪɚɫɬɜɨɪɢɦɵ ɢ ɜɜɨɞɹɬɫɹ 
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ɜ ɬɨɩɥɢɜɨ ɜ ɜɢɞɟ ɨɱɟɧɶ ɪɚɡɛɚɜɥɟɧɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ – ɨɤɨɥɨ 3 %, ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɨɬ 20 ɞɨ 40 ɱ [4]. 

 

2.4Ɇɟɬɨɞ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɡɚ ɫɱёɬ 
ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ 

 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɚ 

ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɩɨ ɧɟɦɭ ɧɟɮɬɢ. Ɉɫɧɨɜɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɫɤɨɪɨɫɬɢ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɹɡɤɨɫɬɶ. 

ɋɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɢ ɭɦɟɧɶɲɚɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ 

ɩɟɪɟɤɚɱɤɭ. ȼ ɪɚɣɨɧɚɯ ɞɨɛɵɱɢ ɧɟɮɬɢ ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɜɹɡɤɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɞɨɫɬɢɝɚɟɬ ɬɚɤɢɯ ɡɧɚɱɟɧɢɣ, ɱɬɨ 

ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɩɟɪɟɤɚɱɤɭ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɸɬ ɫɬɨɢɦɨɫɬɶ ɞɨɛɵɜɚɟɦɨɣ 

ɧɟɮɬɢ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɟɥɚɸɬ ɟɟ ɩɟɪɟɤɚɱɤɭ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨɣ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜɹɡɤɢɟ ɢ 

ɜɵɫɨɤɨɜɹɡɤɢɟ ɧɟɮɬɢ ɩɨɞɜɟɪɝɚɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ. 

ȼɫɟ ɢɡɜɟɫɬɧɵɟ ɫɩɨɫɨɛɵ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ 

ɝɪɭɩɩ. 

1 Ɍɟɪɦɢɱɟɫɤɢɣ ɧɚɝɪɟɜ.  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɩɨɫɨɛɨɜ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ ɟɟ 

ɬɟɪɦɢɱɟɫɤɢɣ ɧɚɝɪɟɜ.  

ɇɚɝɪɟɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ:  

 ɤɨɬɥɨɜ ɜɵɞɟɥɹɸɳɢɯ ɬɟɩɥɨ ɩɪɢ ɫɠɢɝɚɧɢɢ ɭɝɥɹ, ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɢɥɢ 

ɧɟɮɬɢ, ɨɬɛɢɪɚɟɦɨɣ ɢɡ ɷɬɨɝɨ ɠɟ ɧɟɮɬɟɩɪɨɜɨɞɚ;  

 ɨɬɜɨɞ ɬɟɩɥɨɬɵ ɜɵɞɟɥɹɟɦɨɣ ɩɪɢ ɪɚɛɨɬɟ ɧɚɫɨɫɨɜ ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɧɟɮɬɢ ɧɚ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ;  

 ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɨɛɨɝɪɟɜ ɧɟɮɬɟɩɪɨɜɨɞɚ.  

ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɨɛɨɝɪɟɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɨɛɨɝɪɟɜ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

ɉɪɨɰɟɫɫ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɝɪɟɜɟ ɧɟɮɬɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɪɚɫɬɜɨɪɹɸɬɫɹ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɟɣ ɬɜɟɪɞɵɟ ɩɚɪɚɮɢɧɨɜɵɟ 

ɭɝɥɟɜɨɞɨɪɨɞɵ, ɢ ɨɯɥɚɠɞɟɧɢɢ ɫ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ (ɜ 

ɞɜɢɠɟɧɢɢ ɢɥɢ ɩɨɤɨɟ). 

Ⱦɥɹ ɩɚɪɚɮɢɧɢɫɬɵɯ ɧɟɮɬɟɣ ɫɭɳɟɫɬɜɭɟɬ ɨɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɞɨɝɪɟɜɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɷɮɮɟɤɬ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɧɚɢɛɨɥɶɲɢɣ. ɗɬɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɫɟɝɞɚ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɟɮɬɢ. ɋ 

ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɫɧɚɱɚɥɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, 

ɡɚɬɟɦ ɭɦɟɧɶɲɚɟɬɫɹ, ɫɬɚɧɨɜɹɫɶ ɦɢɧɢɦɚɥɶɧɨɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ.  

ɇɚ ɫɜɨɣɫɬɜɚ ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɵɯ ɧɟɮɬɟɣ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ 

ɭɫɥɨɜɢɹ ɨɯɥɚɠɞɟɧɢɹ ɧɟɮɬɢ. Ɋɚɡɦɟɪ, ɱɢɫɥɨ ɢ ɮɨɪɦɚ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɨɜ 

ɡɚɜɢɫɹɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɫɤɨɪɨɫɬɟɣ: ɫɤɨɪɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɰɟɧɬɪɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɭɠɟ 

ɜɵɞɟɥɢɜɲɢɯɫɹ ɤɪɢɫɬɚɥɥɨɜ. ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɰɟɧɬɪɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜɵɲɟ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɨɜ, ɬɨ ɩɨɥɭɱɚɟɬɫɹ ɫɢɫɬɟɦɚ ɫ 

ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɦɟɥɤɢɯ ɤɪɢɫɬɚɥɥɨɜ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜ ɫɢɫɬɟɦɟ ɨɛɪɚɡɭɸɬɫɹ 

ɤɪɭɩɧɵɟ ɤɪɢɫɬɚɥɥɵ ɢ ɩɪɨɱɧɨɫɬɶ ɬɚɤɨɣ ɫɬɪɭɤɬɭɪɵ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ 

ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ. Ⱦɥɹ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɨɣ ɧɟɮɬɢ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩ 
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ɨɯɥɚɠɞɟɧɢɹ ɜ ɫɬɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 10...20 °ɋ/ɱ. ɉɪɢ ɷɬɨɣ ɫɤɨɪɨɫɬɢ 

ɫɨɡɞɚɟɬɫɹ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɰɟɧɬɪɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɚ, ɢ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɚɪɚɮɢɧɚ ɢɞɟɬ ɧɚ ɩɨɫɬɪɨɟɧɢɟ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɤɪɭɩɧɵɯ 

ɤɪɢɫɬɚɥɥɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɪɵɯɥɵɟ ɫɤɨɩɥɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɫɬɢɝɚɟɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɭɥɭɱɲɟɧɢɹ ɫɜɨɣɫɬɜ ɬɟɤɭɱɟɫɬɢ ɧɟɮɬɢ. 

2 ɋɨɡɞɚɧɢɟ ɷɦɭɥɶɫɢɢ ɧɟɮɬɢ ɜ ɜɨɞɟ ɩɪɢ ɩɨɦɨɳɢ ɜɟɳɟɫɬɜ-ɷɦɭɥɶɝɚɬɨɪɨɜ.  

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ (ɞɟɷɦɭɥɶɫɚɰɢɢ) 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. ȼ ɩɥɚɫɬɨɜɵɯ 

ɭɫɥɨɜɢɹɯ ɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɧɟ ɨɛɪɚɡɭɸɬɫɹ. Ɉɛɪɚɡɨɜɚɧɢɟ ɷɦɭɥɶɫɢɣ ɭɠɟ 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɟɮɬɢ ɤ ɭɫɬɶɸ ɫɤɜɚɠɢɧɵ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɪɢ 

ɞɚɥɶɧɟɣɲɟɦ ɞɜɢɠɟɧɢɢ ɩɨ ɩɪɨɦɵɫɥɨɜɵɦ ɤɨɦɦɭɧɢɤɚɰɢɹɦ, ɬ.ɟ. ɷɦɭɥɶɫɢɢ 

ɨɛɪɚɡɭɸɬɫɹ ɬɚɦ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɧɟɮɬɢ ɢ ɜɨɞɵ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ ɜ ɫɤɜɚɠɢɧɟ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ 

ɞɨɛɵɱɢ ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɩɟɪɢɨɞɨɦ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦ 

ɫɚɦɨɣ ɧɟɮɬɢ. 

Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɬɢɩɚ ɷɦɭɥɶɫɢɣ – «ɧɟɮɬɶ ɜ ɜɨɞɟ» (ɧ/ɜ) ɢ «ɜɨɞɚ ɜ ɧɟɮɬɢ» 

(ɜ/ɧ). Ɍɢɩ ɨɛɪɚɡɭɸɳɟɣɫɹ ɷɦɭɥɶɫɢɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ 

ɨɛɴɟɦɨɜ ɞɜɭɯ ɮɚɡ, ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɨɣ ɫɬɪɟɦɢɬɫɹ ɫɬɚɬɶ ɬɚ ɠɢɞɤɨɫɬɶ, ɨɛɴɟɦ 

ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ. ɇɚ ɩɪɚɤɬɢɤɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ (95%) ɜɫɬɪɟɱɚɸɬɫɹ ɷɦɭɥɶɫɢɢ ɬɢɩɚ 

«ɜɨɞɚ ɜ ɧɟɮɬɢ». ɇɚ ɫɩɨɫɨɛɧɨɫɬɶ ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɧɟɮɬɢ ɢ ɜɨɞɵ ɤɪɨɦɟ 

ɫɨɨɬɧɨɲɟɧɢɹ ɮɚɡ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɩɪɢɫɭɬɫɬɜɢɟ ɷɦɭɥɶɝɚɬɨɪɨɜ. 

ɗɦɭɥɶɝɚɬɨɪɵ – ɷɬɨ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɨɛɪɚɡɨɜɚɧɢɸ 

ɷɦɭɥɶɫɢɢ. Ɉɧɢ ɩɨɧɢɠɚɸɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ ɢ 

ɫɨɡɞɚɸɬ ɜɨɤɪɭɝ ɱɚɫɬɢɰ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɩɪɨɱɧɵɟ ɚɞɫɨɪɛɰɢɨɧɧɵɟ ɨɛɨɥɨɱɤɢ. 

ɗɦɭɥɶɝɚɬɨɪɵ, ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɜɨɞɟ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɨɡɞɚɧɢɸ ɷɦɭɥɶɫɢɢ «ɧɟɮɬɶ ɜ 

ɜɨɞɟ». Ʉ ɬɚɤɢɦ ɝɢɞɪɨɮɢɥɶɧɵɦ ɷɦɭɥɶɝɚɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ ɳɟɥɨɱɧɵɟ ɦɵɥɚ, 

ɠɟɥɚɬɢɧ, ɤɪɚɯɦɚɥ ɢ ɞɪ. 
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ȼɹɡɤɨɫɬɶ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɞɢɚɩɚɡɨɧɚɯ ɢ ɡɚɜɢɫɢɬ 

ɨɬ ɫɨɛɫɬɜɟɧɧɨɣ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ, ɫɨɨɬɧɨɲɟɧɢɹ ɧɟɮɬɢ ɢ ɜɨɞɵ. 

ɇɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ, ɹɜɥɹɹɫɶ ɞɢɫɩɟɪɫɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɨɛɥɚɞɚɸɬ ɚɧɨɦɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɬ.ɟ. ɹɜɥɹɸɬɫɹ ɧɟɧɶɸɬɨɧɨɜɫɤɢɦɢ 

ɠɢɞɤɨɫɬɹɦɢ. Ʉɚɤ ɢ ɞɥɹ ɜɫɟɯ ɧɟɧɶɸɬɨɧɨɜɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɜɹɡɤɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ 

ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɚɠɭɳɟɣɫɹ (ɷɮɮɟɤɬɢɜɧɨɣ) ɜɹɡɤɨɫɬɶɸ 

ɞɢɫɩɟɪɫɧɨɫɬɶɸ ɷɦɭɥɶɫɢɢ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɫɬɟɩɟɧɶ ɪɚɡɞɪɨɛɥɟɧɧɨɫɬɢ ɤɚɩɟɥɶ 

ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɟ. 

3 ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɠɢɞɤɨɫɬɶ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɹɦɢ.  

Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɞɪɭɝɢɯ ɬɟɩɥɨɜɵɯ ɦɟɬɨɞɨɜ – ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜ ɬɨɥɳɟ ɡɚɥɟɠɢ 

ɨɛɴɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ. ȼɫɥɟɞɫɬɜɢɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɜ ɫɪɟɞɟ 

ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɭɦɟɧɶɲɟɧɢɟ ɜɹɡɤɨɫɬɢ 

ɠɢɞɤɨɫɬɢ ɜ ɩɥɚɫɬɟ. 

4 Ɉɛɪɚɛɨɬɤɚ ɧɟɮɬɢ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɤɨɥɟɛɚɧɢɣ ɜɵɫɨɤɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ. 

ɒɢɪɨɤɢɣ ɤɥɚɫɫ ɠɢɞɤɨɫɬɟɣ ɨɛɧɚɪɭɠɢɜɚɸɬ ɫɜɨɣɫɬɜɨ ɦɟɧɹɬɶ ɫɜɨɸ ɜɹɡɤɨɫɬɶ 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ, ɨɛɧɚɪɭɠɢɜɚɹ ɩɪɢ ɷɬɨɦ ɜɹɡɤɨɭɩɪɭɝɢɟ 

ɫɜɨɣɫɬɜɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɧɟɧɶɸɬɨɧɨɜɫɤɢɟ ɠɢɞɤɨɫɬɢ. ȼ ɬɚɤɢɯ ɠɢɞɤɨɫɬɹɯ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜɹɡɤɨɫɬɶ ɫɪɟɞɵ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɩɪɢɤɥɚɞɵɜɚɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ – 

ɫɪɟɞɚ ɫɤɨɥɶɡɢɬ ɜɞɨɥɶ ɬɜɟɪɞɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɗɬɨɬ ɷɮɮɟɤɬ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɥɟɡɧɵɦ 

ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ ɩɪɢ ɟɟ ɩɟɪɟɤɚɱɤɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. Ⱦɟɥɨ ɜ ɬɨɦ, 

ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɫɟɜɟɪɚ ɧɟɮɬɶ ɛɵɫɬɪɨ ɡɚɫɬɵɜɚɟɬ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɠɟɥɟɨɛɪɚɡɧɭɸ 

ɫɬɪɭɤɬɭɪɭ. ɉɪɢ ɷɬɨɦ ɧɟɮɬɶ ɜɟɞɟɬ ɫɟɛɹ ɤɚɤ ɭɩɪɭɝɨɟ ɬɟɥɨ – ɞɟɮɨɪɦɢɪɭɟɬɫɹ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɪɢɥɨɠɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɣ 

ɩɟɪɟɤɚɱɢɜɚɸɳɢɦ ɧɚɫɨɫɨɦ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɞɟɮɨɪɦɚɰɢɸ ɡɚɫɬɵɜɲɟɣ 

ɧɟɮɬɢ. ȼ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɫɬɚɧɨɜɢɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɞɚɪɬɧɨɣ 

ɩɟɪɟɤɚɱɤɢ – ɧɚɫɨɫɵ ɧɟ ɦɨɝɭɬ ɫɩɪɚɜɢɬɶɫɹ ɫ ɡɚɝɭɫɬɟɜɲɟɣ ɧɟɮɬɶɸ, ɩɨɫɤɨɥɶɤɭ 
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ɫɢɥɶɧɨ ɜɨɡɪɚɫɬɚɸɬ ɜɹɡɤɢɟ ɩɨɬɟɪɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɠɟɥɟɨɛɪɚɡɧɨɣ ɦɚɫɫɵ ɩɨ ɬɪɭɛɟ. 

ɗɬɨɬ ɫɩɨɫɨɛ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɪɚɡɨɝɪɟɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚɦɧɨɝɨ ɷɤɨɧɨɦɢɱɧɟɟ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɟɟ 

ɬɪɭɞɨɟɦɨɤ. ȼ ɫɚɦɨɦ ɞɟɥɟ, ɜɨɡɞɟɣɫɬɜɢɟ ɚɤɭɫɬɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɨɡɜɨɥɹɟɬ 

ɩɪɚɤɬɢɱɟɫɤɢ ɦɝɧɨɜɟɧɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɜɹɡɤɨɫɬɶ ɜ ɬɨɧɤɨɦ, 

ɩɪɢɥɟɝɚɸɳɟɦ ɤ ɫɬɟɧɤɚɦ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɥɨɟ ɠɟɥɟɨɛɪɚɡɧɨɣ ɧɟɮɬɢ ɧɚ ɞɟɫɹɬɤɚɯ ɢ 

ɫɨɬɧɹɯ ɦɟɬɪɨɜ ɟɝɨ ɞɥɢɧɵ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 

ɚɤɭɫɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. ɉɨ ɫɭɳɟɫɬɜɭ, ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɠɢɠɟɧɢɟ ɬɨɧɤɨɝɨ ɩɪɢɫɬɟɧɨɱɧɨɝɨ ɫɥɨɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɥɶɬɪɚɡɜɭɤɚ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɫɧɢɠɚɟɬɫɹ ɜɹɡɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɧɟɮɬɢ, 

ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɧɢɠɚɟɬ ɩɭɫɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ [8…10]. 

 

2.5 ȼɵɜɨɞ  
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɭɜɟɥɢɱɟɧɢɹ 

ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɞɨɫɬɢɠɟɧɢɟ ɨɛɴёɦɚ ɩɟɪɟɤɚɱɤɢ ɜ 33 ɦɢɥɥɢɨɧɚ ɬɨɧɧ ɧɟɮɬɢ ɜ ɝɨɞ. 

ɉɨɷɬɨɦɭ ɜɚɪɢɚɧɬɵ ɥɭɩɢɧɝ ɢ ɜɫɬɚɜɤɚ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɧɚɲɢɦ ɭɫɥɨɜɢɹɦ, 

ɬɚɤ ɤɚɤ ɷɬɢ ɦɟɬɨɞɵ ɢɡɦɟɧɹɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

Ɇɟɬɨɞ ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ ɧɟ ɨɛɟɫɩɟɱɢɬ ɧɭɠɧɨɝɨ ɨɛɴёɦɚ ɩɟɪɟɤɚɱɤɢ, ɚ ɬɚɤɠɟ 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɜɵɡɵɜɚɟɬ ɫɥɨɠɧɨɫɬɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɚɫɨɫɨɜ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɧɟɮɬɟɩɪɨɜɨɞɟ ɭɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɚɹ ɩɪɢɫɚɞɤɚ «M-FLOWTREAT». ɇɚ ɩɪɚɤɬɢɤɟ ɟɳё ɧɟ 

ɞɨɤɚɡɚɥɢ, ɱɬɨ ɡɚɦɟɧɚ ɩɪɢɫɚɞɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɥɭɱɲɟ ɩɨɜɥɢɹɟɬ ɧɚ ɩɟɪɟɤɚɱɤɭ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɜɹɡɢ ɬɚɹɧɢɟɦ ɦɟɪɡɥɨɬɵ ɜɟɫɶ ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɞɨɝɪɟɜ 

ɧɟɮɬɢ ɞɨ 60 ɋ. ɗɬɨɬ ɦɟɬɨɞ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɨɛɴёɦ ɩɟɪɟɤɚɱɤɢ. 

ȼ ɪɚɫɱёɬɧɨɣ ɱɚɫɬɢ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞёɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɢ ɪɚɫɱёɬɧɨɣ 
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ɬɟɦɩɟɪɚɬɭɪɟ 60 ɋ ɢ ɪɚɫɱёɬɧɨɦ ɨɛɴёɦɟ ɩɟɪɟɤɚɱɤɢ ɜ 33 ɦɢɥɥɢɨɧɚ ɬɨɧɧ ɧɟɮɬɢ ɜ 

ɝɨɞ. 
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3 Ɋɚɫɱёɬɧɚɹ ɱɚɫɬɶ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ, 

ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ɇɚɫɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
G, ɦɥɧ.ɬ./ɝɨɞ 33 

Ⱦɥɢɧɚ ɧɟɮɬɟɩɪɨɜɨɞɚ L, ɤɦ 556 

ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 20 ɋ ρ293, ɤɝ/ɦ3 790 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢ 

60 ɋ 
Ν333, ɦɦ2/ɫ 2,34 

Ɋɚɫɱёɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ .,ɪаɫчt Ʉ 333 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ D, ɦɦ 820 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ δ, ɦɦ 12 

Ɇɚɪɤɚ ɫɬɚɥɢ – 09Ƚ2ɎȻ 

Ɋɚɫɱёɬɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ Ɋ, Ɇɉɚ 9,8 

Ʉɚɬɟɝɨɪɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ – II 

 

Ɋɚɫɱёɬ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɫ ɭɱёɬɨɦ ɩɨɞɨɝɪɟɜɚ 

ɧɟɮɬɢ ɞɨ 60 ɋ ɢ ɩɟɪɟɤɚɱɤɢ ɨɛɴёɦɨɦ 33 ɦɥɧ.ɬ. ɧɟɮɬɢ ɜ ɝɨɞ. 

 

, (1) 

 

ɝɞɟ  – ɝɨɞɨɜɚɹ (ɦɚɫɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɦɥɧ.ɬ/ɝɨɞ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɪɚɜɧɵɣ 1,05; 

 – ɱɢɫɥɨ ɫɭɬɨɤ ɪɚɛɨɬɵ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɪɚɜɧɨɟ 365 ɞɧɟɣ. 
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Ɋɚɫɱёɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ, ɤɝ/ɦ3: 

 

)293(293 ТТ   , (2) 

 

ɝɞɟ 293  – ɩɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 293 Ʉ, ɤɝ/ɦ3;  

  – ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɩɨɩɪɚɜɤɚ, ɤɝ/(ɦ3.Ʉ); 

Т – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ, Ʉ. 

Ɍɟɦɩɟɪɚɬɭɪɧɚɹ ɩɨɩɪɚɜɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤɝ/(ɦ3.Ʉ): 

 

293001315,0825,1   ; (3) 

 

 3.1,825 0,001315 790 0,7861 /кг м К     ;  

 
3790 0,7861 (293 333,15) 758,43 ɤɝ/ɦТ      ; 

 

933 1,05
10 4619,8

24 365 758,43
Q


  

 
 ɦ3/ɱ. 

 

ɉɨɥɭɱɟɧɧɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚɫɨɫɵ ɧɟ ɫɦɨɝɭɬ 

ɨɛɟɫɩɟɱɢɬɶ.   

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱёɬɧɨɣ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɜɵɛɢɪɚɟɦ 

ɧɚɫɨɫɵ: 4 ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɚ ɇɆ 7000-210-2.1 ɢ 4 ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɚ ɇɉȼ 

5000-120-Ɇ. 

Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɹɦɢ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥёɫ ɢɡ ɩɪɢɥɨɠɟɧɢɹ, 

ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪɵ, ɪɚɡɜɢɜɚɟɦɵɟ ɧɚɫɨɫɚɦɢ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɩɟɪɟɤɚɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɪɚɜɧɟɧɢɟɦ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɧɚɫɨɫɚ: 

 

http://www.hms.ru/pumps_catalog/detail.php?ELEMENT_ID=4994
http://www.hms.ru/pumps_catalog/detail.php?ELEMENT_ID=4747
http://www.hms.ru/pumps_catalog/detail.php?ELEMENT_ID=4747
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2
0H H a Q b Q     , (7) 

 

ɝɞɟ H  – ɧɚɩɨɪ ɧɚɫɨɫɚ ɩɪɢ ɩɨɞɚɱɟ Q , ɦ;  

0H  – ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɧɚɩɨɪ, ɦ; 

a  ɢ b  – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱ/ɦ2 ɢ ɱ2/ɦ5; 

Q  – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɱ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ 0 296,6ɇ  ɦ, 20 ɱ/ɦ ,a 

6 2 51,87 10 ɱ /ɦb   ; ɞɥɹ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ 0 151,3ɇ  ɦ, 20 ɱ/ɦa  , 

6 2 51,3 10 ɱ /ɦb   ; 

ɉɨ ɮɨɪɦɭɥɟ (8) ɧɚɩɨɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ ɫɨɫɬɚɜɢɬ: 

 

6 2296,6 1,87 10 4619,8 256,68Mɇ
     ɦ; 

 

6 2151,3 1,3 10 5479,83 123,55ɉɇ
      ɦ. 

 

ɉɨ ɧɚɩɨɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɫɨɫɨɜ ɜɵɱɢɫɥɹɟɦ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, 

Ɇɉɚ: 

 

,10)( 6
ȾɈɉMɆɉ pɇmɇgp    (8) 

 

ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

,ɉɇ Mɇ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɩɨɪɵ, ɪɚɡɜɢɜɚɟɦɵɟ ɩɨɞɩɨɪɧɵɦ ɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɧɚɫɨɫɚɦɢ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɦ; 

Mm  – ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ; 

ȾɈɉɪ  – ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 9,8 Ɇɉɚ. 
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6758,43 9,81 (123,55 3 256,68) 10 6,6 9,8ɪ         . 

 

ɝɞɟ 6,6 9,8  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɧɚɣɞɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜɯɨɞɢɬ ɜ 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɣ ɢɧɬɟɪɜɚɥ, ɡɧɚɱɢɬ, ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ     

6,2ɪ  Ɇɉɚ. 

ȼɧɭɬɪɟɧɧɢɣ  ɞɢɚɦɟɬɪ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

  

2 ɇȼɇ DD ;                                           (9) 

 

820 2 12 796ȼɇD     ɦɦ = 0,796ɦ. 

 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬɨɛɳɢɯ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɢ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ 

ɬɪɟɧɢɟ. 

ɋɟɤɭɧɞɧɵɣ ɪɚɫɯɨɞ ɧɟɮɬɢ ɢ ɟɟ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 

3600c

Q
Q  , (10) 

 

2

4
,c

Bɇ

Q
v

D





 (11) 

 

4619,8
1,28

3600cQ   ɦ3/ɫ, 

 

2

4 1,28
2,58

3,14 0,796
v


 


ɦ/ɫ, 

 

Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ ɬɟɱɟɧɢɹ 

ɧɟɮɬɢ: 
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Re Bɇ

Т

v D




 , (12) 

 

ɝɞɟ v – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɧɟɮɬɢ; 

ȼɇD –ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɟɮɬɟɩɪɨɜɨɞɚ; 

Т – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ. 

ɉɨ ɮɨɪɦɭɥɟ (12) ɩɨɥɭɱɚɟɦ: 

 

6

2,58 0,796
Re 874239

2,34 10


 


.

 

 

ɉɪɢ Re  – ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɥɚɦɢɧɚɪɧɵɣ, ɜ ɨɛɪɚɬɧɨɦ ɫɥɭɱɚɟ 2320 ޒ 

ɬɭɪɛɭɥɟɧɬɧɵɣ.  

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɧɟɮɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ. 

ɉɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɪɟɠɢɦɟ ɬɟɱɟɧɢɹ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɡɨɧɵ ɬɪɟɧɢɹ: 

ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ (ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ   

ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ Re ); ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ (  ɡɚɜɢɫɢɬ ɨɬ Re  ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ  ) ɢ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɪɟɧɢɹ (  ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ). Ƚɪɚɧɢɰɚɦɢ 

ɷɬɢɯ ɡɨɧ ɹɜɥɹɸɬɫɹ ɩɟɪɟɯɨɞɧɵɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ: 

 

1

10
Re


 ; (13) 

 

2

500
Re ,


  (14) 

 

ɝɞɟ  – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ ɷɤɜɢɜɚɥɟɧɬɧɭɸ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ЭК  (ɬɚɛɥ. 8) ɢ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɟɮɬɟɩɪɨɜɨɞɚ ȼɇD . 
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.Э

Bɇ

К
D

   (15) 

 

ɍɫɥɨɜɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɡɨɧ ɬɪɟɧɢɹ ɬɚɤɨɜɵ: 

– ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɝɥɚɞɤɢɯ ɬɪɭɛ: 2320 ޒ Re 1Re ޒ  , ɩɪɢ ɷɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

0,25

0,3164

Re
  . (16) 

 

– ɞɥɹ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ: 1Re Re ޒ ޒ  2Re ,ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ Ⱥɥɶɬɲɭɥɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

0,25
68

0,11 .
Re

     
 

 (17) 

 

ɂɥɢɩɨ ɂɫɚɟɜɭɤɚɤ: 

 

1,11
1 68

1,8 lg .
Re 3,7




       
   

 (18) 

 

– ɞɥɹ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɪɟɧɢɹ: Re 2Re ޓ  , ɩɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɒɢɮɪɢɧɫɨɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

0,250,11 .    (19) 

 

ɂɥɢ ɩɨ ɇɢɤɭɪɚɞɡɟ ɤɚɤ: 
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1
1,14 2lg


  . (20) 

 

ȼ ɫɥɭɱɚɟ ɥɚɦɢɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ   ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɋɬɨɤɫɚ: 

 

64

Re
  .                                                                                               (21) 

 

ɉɨɫɤɨɥɶɤɭ ɦɵ ɢɦɟɟɦ ɫɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɧɨɜɵɟ ɬɪɭɛɵ, ɬɨ ɷɤɜɢɜɚɥɟɧɬɧɚɹ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛɫɨɫɬɚɜɥɹɟɬ ЭК  = 0,075 ɦɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ ɩɨ ɮɨɪɦɭɥɟ (15) ɪɚɜɧɚ: 

 

40,075
0,942 10 .

796
     

 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɜ ɤɚɤɨɣ ɡɨɧɟ ɬɪɟɧɢɹ ɬɟɱɟɬ ɠɢɞɤɨɫɬɶ. 

Ɉɩɪɟɞɟɥɢɦ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ Re (Re1 ɢ Re2) ɩɨ ɮɨɪɦɭɥɚɦ (13) ɢ (14): 

 

1 4

10
Re 106157,1

0,942 10 


; 

 

2 4

500
Re 5307855,6.

0,942 10 


 

 

ȼɢɞɧɨ, ɱɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 1Re Re ޒ ޒ  2Re ɬɚɤ ɤɚɤ 106157,1 874239 ޒ

5307855,6 ޒ , ɬɨ ɬɟɱɟɧɢɟ ɧɟɮɬɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɡɨɧɟ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (17): 
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0,25
4 68

0,11 0,942 10 0,011
874239

       
 

. 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɤɥɨɧ ɜ ɧɟɮɬɟɩɪɨɜɨɞɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

2

2Bɇ

v
i

D g


 


; (22) 

 

20,011 2,58
0,0047

0,796 2 9,81
i   


.

 

 

Ɍɚɤɠɟ ɩɪɢ ɪɚɫɱёɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɤɥɨɧɚ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɜɜɨɞ 

ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ ɩɪɢɫɚɞɤɢ, ɤɨɬɨɪɚɹ ɫɧɢɡɢɬ ɟɝɨ ɧɚ 20 % . 

ɉɟɪɟɪɚɫɱёɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɤɥɨɧɚ ɫ ɭɱёɬɨɦ ɜɜɨɞɚ ɩɪɨɬɢɜɨɬɭɪɛɭɥɟɧɬɧɨɣ 

ɩɪɢɫɚɞɤɢ: 

 

0,0047 0,8 0,00376i    . 

 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɉɋ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɢɬ: 

 

3 256,68 770,04CTH    ɦ; 

 

* 1
1 1,02

CTH
l

i



; (23) 

 

*
1 3

770,04
200,8

1,02 0,00376 10
l  

 
ɤɦ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɯɨɞɟ ɪɚɫɱёɬɚ ɛɵɥ ɩɨɥɭɱɟɧ ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Ƚɇɉɋ 200,8 

ɤɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ 182,2 ɤɦ ɞɨ ɇɉɋ-1. 
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4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, ɨɞɧɚɤɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɧ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ, 

ɩɪɢɜɨɞɹɳɢɯ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɡɪɭɲɟɧɢɹɦ, ɩɨɠɚɪɚɦ, ɝɢɛɟɥɢ 

ɥɸɞɟɣ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɩɨɬɟɪɹɦ.  

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɧɟɮɬɢ ɢ ɝɚɡɚ 

ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ, ɞɨɫɬɨɜɟɪɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ 

ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ (ɑɋ). 

 

4.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɧɚ ɩɥɨɳɚɞɤɟ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ 

ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɨɦ ɥɢɧɟɣɧɵɦ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɥɢɧɟɣɧɨɣ 

ɱɚɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ. Ɉɧ ɜɵɩɨɥɧɹɟɬ ɦɨɧɬɚɠɧɵɟ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 

ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɚɪɤɢ, ɩɪɨɜɨɞɢɬ ɪɟɜɢɡɢɸ ɡɚɞɜɢɠɟɤ ɢ ɤɪɚɧɨɜ, 

ɞɟɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɭ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɪɨɞɭɜɤɭ ɢ 

ɨɩɪɟɫɫɨɜɤɭ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɨɜ, ɦɨɧɬɚɠ ɩɟɪɟɯɨɞɨɜ, 

ɡɚɯɥɟɫɬɨɜ ɢ ɤɚɬɭɲɟɤ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ ɪɚɛɨɬ. Ɍɪɭɛɨɩɪɨɜɨɞɱɢɤ ɥɢɧɟɣɧɵɣ 

ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɪɚɛɨɬɵ ɜ ɰɟɯɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ: ɬɨɤɫɢɱɧɵɟ ɩɚɪɵ ɢ ɝɚɡɵ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɠɨɝɚɦ; ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɪɚɛɨɱɟɣ ɡɨɧɵ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɛɦɨɪɨɠɟɧɢɸ, ɥɢɛɨ ɬɟɩɥɨɜɨɦɭ ɭɞɚɪɭ; 

ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; ɩɨɠɚɪɨ- ɢ 

ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ [11]. 
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ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ 1 ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɩɪɨɝɪɚɦɦɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2% ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [12]. 

ɉɪɢɱɢɧɚɦɢ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɚɤɢɯ ɤɚɤ ɜɡɪɵɜ, 

ɩɨɠɚɪ, ɬɨɤɫɢɱɟɫɤɢɣ ɜɵɛɪɨɫ, ɭɬɟɱɤɚ ɩɪɨɞɭɤɬɚ ɱɟɪɟɡ ɪɚɡɪɵɜɵ, ɫɜɢɳɢ, ɬɪɟɳɢɧɵ ɢ 

ɞɪɭɝɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɚɳɟ ɜɫɟɝɨ ɹɜɥɹɸɬɫɹ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 

ɞɟɮɟɤɬ ɬɪɭɛ; ɛɪɚɤ ɫɜɚɪɤɢ; ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ; ɤɨɪɪɨɡɢɹ ɦɟɬɚɥɥɚ. 

 

4.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ «ȼɚɧɤɨɪ – ɉɭɪɩɟ» 

ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ əɦɚɥɨ-ɇɟɧɟɰɤɨɝɨ 

ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ. Ɍɪɚɫɫɚ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɬ ȼɚɧɤɨɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɫɥɟɞɭɟɬ ɫɧɚɱɚɥɚ ɜ ɸɠɧɨɦ, ɡɚɬɟɦ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɟɪɟɫɟɤɚɹ ɢɥɢ 

ɩɪɨɯɨɞɹ ɜɛɥɢɡɢ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɩɨɫёɥɤɟ ɉɭɪɩɟ. 

ȼɫɸ ɬɪɚɫɫɭ ȼɚɧɤɨɪ-ɉɭɪɩɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɫɟɜɟɪɧɭɸ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 216 ɤɦ ɜ ɡɨɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ, ɝɞɟ ɬɪɭɛɚ 

ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɧɚɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ, ɢ ɸɠɧɭɸ – 327 ɤɦ, ɝɞɟ ɧɟɮɬɟɩɪɨɜɨɞ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɬɪɚɧɲɟɸ. 

Ʉɥɢɦɚɬ ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ ɫɭɪɨɜɵɣ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɢɦɵ ɫɨɫɬɚɜɥɹɟɬ 8 

ɦɟɫɹɰɟɜ, ɩɪɟɨɛɥɚɞɚɸɬ ɫɢɥɶɧɵɟ ɜɟɬɪɚ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɞɨɫɬɢɝɚɟɬ ɨɬɦɟɬɤɢ – 60 °ɋ. Ⱥɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɥɟɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 32 °ɋ. ɋɪɟɞɧɹɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 

ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɞɨɫɬɢɝɚɟɬ ɨɬɦɟɬɤɢ 65...70 %. ȼ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɩɨ 

ɩɪɢɱɢɧɟ ɩɟɪɟɧɚɫɵɳɟɧɢɹ ɩɨɱɜɵ ɜɥɚɝɨɣ, ɜɫɥɟɞɫɬɜɢɟ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ 
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ɩɪɟɨɛɥɚɞɚɸɬ ɨɡɟɪɚ ɢ ɛɨɥɨɬɚ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 

ɦɢɧɭɫ 9,5 °ɋ [13]. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ 

ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɨɫɧɨɝɨ ɰɟɯɚ ɝɨɥɨɜɧɨɣ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ. Ⱦɥɹ 

ɨɬɞɵɯɚ ɢ ɨɛɨɝɪɟɜɚ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɚɝɨɧ-ɛɵɬɨɜɤɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ 

ɩɪɢɛɨɪɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɨɪɝɚɧɢɡɦɚ ɩɟɪɫɨɧɚɥɚ ɜɨ 

ɜɪɟɦ ɪɚɛɨɬ ɢɦ ɜɵɞɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɭɬɟɩɥɟɧɧɚɹ ɨɞɟɠɞɚ [13]. 

 

4.3 ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ 
ɪɚɡɦɟɳɟɧɢɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨɦɟɳɟɧɢɟ ɧɚɫɨɫɧɨɝɨ ɰɟɯɚ ɧɚ Ƚɇɉɋ ɢɦɟɟɬ ɩɥɨɳɚɞɶ S = 50 ɦ2, ɜɵɫɨɬɭ ɇ 

= 3,3 ɦ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ 

ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 4,5 ɦ2. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɰɟɯɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɧɟ ɛɨɥɟɟ 11 ɱɟɥɨɜɟɤ. ȼɵɫɨɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3,25 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɫɨɫɧɵɣ ɰɟɯ ɨɬɜɟɱɚɟɬ 

ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɉɥɨɳɚɞɶ ɰɟɯɚ ɨɫɧɚɳɟɧɚ: 

 ɩɪɨɯɨɞɚɦɢ ɢ ɩɪɨɟɡɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,5 ɦ ɢ 2,5 ɦ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

 ɬɚɦɛɭɪɚɦɢ ɥɢɛɨ ɜɨɡɞɭɲɧɵɦɢ (ɬɟɩɥɨɜɵɦɢ) ɡɚɜɟɫɚɦɢ; 

 ɫɜɨɛɨɞɧɵɦɢ ɩɨɞɯɨɞɚɦɢ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɢɦɟɸɳɢɦɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɧɟ 

ɦɟɧɟɟ 1ɦ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢ 0,6 ɦ – ɫɨ ɫɬɨɪɨɧɵ ɧɟɪɚɛɨɱɟɣ ɡɨɧɵ; 

 ɲɢɪɢɧɨɣ ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɣ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1ɦ, ɚ ɜɵɫɨɬɨɣ – 2,2 

ɦ; 

 ɩɨɥɵ ɩɨɦɟɳɟɧɢɣ ɢɡɧɨɫɨɫɬɨɣɤɢɟ, ɬɟɩɥɵɟ, ɧɟɫɤɨɥɶɡɤɢɟ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɥɚɝɨ-, ɤɢɫɥɨɬɨ- ɢ ɨɝɧɟɫɬɨɣɤɢɟ, ɥɟɝɤɨ ɦɨɸɬɫɹ [4]. 
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Ɍɚɛɥɢɰɚ 2 – Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɮɚɤɬɨɪɚ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 

ɉȾɄ, ɉȾɍ, 

ɞɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ 

Ɏɚɤɬɢɱɟɫɤɢɣ 

ɭɪɨɜɟɧɶ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧ

ɧɨɝɨ ɮɚɤɬɨɪɚ 

Ʉɥɚɫɫ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ, ɫɬɟɩɟɧɶ 

ɜɪɟɞɧɨɫɬɢ ɢ 

ɨɩɚɫɧɨɫɬɢ 

1 Ɍɹɠɟɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ - - 3.1 

2 ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ - - 2 

3 ɒɭɦ, ɞȻȺ 80 75 3.2 

4 Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 20 21 2 

5 ȼɥɚɠɧɨɫɬɶ, % 35 40 2 

6 ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ 0,1 0,1 2 

7 Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ 300 200 2 

8 ɄȿɈ, % 0.6 1,2 2 

9 Ɍɇɋ, ɋ 21 17 2 

10 Ɍɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ, ȼɬ/ɫɦ2 140 1272 3.1 

11 
ȼɪɟɞɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ 

ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦɝ/ɦ3 
2 0.1 2 

 

Ɂɨɧɵ ɫ ɭɪɨɜɧɟɦ ɡɜɭɤɚ ɫɜɵɲɟ 80 ɞȻȺ ɨɛɨɡɧɚɱɚɸɬɫɹ ɡɧɚɤɚɦɢ ɨɩɚɫɧɨɫɬɢ. 

Ɋɚɛɨɬɚ ɜ ɷɬɢɯ ɡɨɧɚɯ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɫɥɭɯɚ 

ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɢɥɢ ɩɪɢɝɨɬɨɜɥɹɸɬɫɹ ɤɥɟɢ, 

ɦɚɫɬɢɤɢ, ɤɪɚɫɤɢ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, ɜɵɞɟɥɹɸɳɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ, ɚ ɡɚɤɪɵɬɵɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ [15]. 

Ʉ ɪɚɛɨɬɧɢɤɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ:  

 ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɬɪɨɝɨ ɜ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɟ (ɤɨɠɚɧɚɹ ɨɛɭɜɶ ɧɚ ɪɟɡɢɧɨɜɨɣ ɩɨɞɨɲɜɟ, ɭɧɢɮɨɪɦɚ, ɲɥɟɦ ɢ 

ɩɟɪɱɚɬɤɢ); 

 ɢɦɟɬɶ ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ; 

 ɢɦɟɬɶ ɧɚɭɲɧɢɤɢ, ɤɚɤ ɫɪɟɞɫɬɜɨ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ; 
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 ɢɦɟɬɶ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɬɢɜɨɝɚɡ ɢ ɚɩɬɟɱɤɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 

Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɱɢɤɚ ɥɢɧɟɣɧɨɝɨ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɞɚɱɚ ɫɩɟɰɨɞɟɠɞɵ, 

ɫɩɟɰ. ɨɛɭɜɢ, ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

 ɤɨɫɬɸɦ, ɩɥɚɳ ɛɪɟɡɟɧɬɨɜɵɣ; 

 ɛɨɬɢɧɤɢ ɤɨɠɚɧɵɟ, ɫɚɩɨɝɢ ɤɢɪɡɨɜɵɟ ɢɥɢ ɫɚɩɨɝɢ ɪɟɡɢɧɨɜɵɟ; 

 ɪɭɤɚɜɢɰɵ ɛɪɟɡɟɧɬɨɜɵɟ. 

Ɂɢɦɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ: 

 ɤɭɪɬɤɚ ɢ ɛɪɸɤɢ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɟ ɧɚ ɭɬɟɩɥɹɸɳɟɣ ɩɪɨɤɥɚɞɤɟ (ɜ I, II, 

III ɩɨɹɫɚɯ); 

 ɤɨɫɬɸɦ ɡɢɦɧɢɣ ɫ ɩɪɢɫɬɟɝɢɜɚɸɳɟɣɫɹ ɭɬɟɩɥɹɸɳɟɣ ɩɪɨɤɥɚɞɤɨɣ (ɜ IV ɢ 

ɨɫɨɛɨɦ ɩɨɹɫɚɯ); 

 ɜɚɥɟɧɤɢ [14]. 

 

4.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɇɚ ɇɉɋ ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɜɥɹɸɬɫɹ ɧɚɫɨɫɵ ɢ ɢɯ ɩɪɢɜɨɞɵ. 

ɉɪɢɜɨɞɚɦɢ ɞɥɹ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɧɨɜɧɵɟ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ, ɫɥɭɠɚɬ ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɢ 

ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ. Ⱦɥɹ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢɜɨɞɚɦɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɫɢɧɯɪɨɧɧɵɟ ɢ ɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɰɟɩɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ, ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ [18]. 

Ɉɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɟɫɹ ɫɪɟɞɫɬɜɨɦ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɬ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɫɤɪɵ ɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɹɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɧɚ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɧɟɨɛɯɨɞɢɦɚ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɩɪɨɜɟɪɤɚ ɢ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ [17].  
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Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɦɟɪɨɜ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɢɞɵ ɩɪɢɛɨɪɨɜ: Ɇɋ-08; Ɇ-416 ɧɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚɯ ɢ ɩɢɬɚɧɢɟɦ ɨɬ 

ɛɚɬɚɪɟɢ; ɬɟɫɬɟɪ ɋȺ-6415, ɨɫɧɚɳɟɧɧɵɣ ɬɨɤɨɜɵɦɢ ɤɥɟɳɚɦɢ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɚɧɚ ɧɚ ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦ ɢ ɩɪɚɜɢɥ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɪɚɜɦ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɟɥɹɬɫɹ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ (ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ (ɋɂɁɈȾ), ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ, 

ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ ɢ ɧɨɝ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɥɚɡ, ɥɢɰɚ ɢ ɝɨɥɨɜɵ, ɫɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ), ɢ ɤɨɥɥɟɤɬɢɜɧɵɟ (ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ ɞɥɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɚɹ ɨɤɪɚɫɤɚ, 

ɡɧɚɤɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɝɪɭɡɨɜ) [16].  

 

4.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɜɡɪɵɜɨɜ ɹɜɥɹɸɬɫɹ: 

 ɜɨɡɝɨɪɚɧɢɟ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ ɢ ɧɟɮɬɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɚɝɪɟɬɵɯ ɞɨ 

ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ; 

 ɫɤɨɩɢɜɲɢɟɫɹ ɫɬɚɬɢɱɟɫɤɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɦɨɥɧɢɢ; 

 ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ; 

 ɧɟɡɚɳɢɳɟɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

 ɢɫɤɪɵ, ɨɬ ɭɞɚɪɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢɥɢ ɱɚɫɬɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ (ɤɭɪɟɧɢɟ, ɧɚɪɭɲɟɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɬ.ɞ.). 

ɇɟɮɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɟɣɫɹ ɠɢɞɤɨɫɬɢ 3 ɤɥɚɫɫɚ 

ɨɩɚɫɧɨɫɬɢ. ɇɟɮɬɹɧɨɣ ɝɚɡ ɹɜɥɹɟɬɫɹ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɦɟɫɶɸ, ɜɯɨɞɹɳɟɣ ɜ ɝɪɭɩɩɭ 

Ɍ2 ɫ ɤɚɬɟɝɨɪɢɟɣ IIA ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɧɟɮɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 170 °ɋ. Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ ɩɪɟɞɟɥɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ: 2 
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% (ɧɢɠɧɢɣ) ɢ 10 % (ɜɟɪɯɧɢɣ). ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɡɪɵɜɨɨɩɚɫɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɨɫɬɚɜɥɹɟɬ 2,1 ɝ/ɦ3 [19]. 

ɉɪɢɦɟɧɹɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɪɨɜɧɸ ɜɡɪɵɜɨɡɚɳɢɬɵ 

Ga, II ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɡɪɵɜɨɡɚɳɢɬɵ [19]. 

Ɉɛɴɟɤɬɵ ɧɟɮɬɟɝɚɡɨɫɛɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ, ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɢ ɜɵɡɨɜɚ ɩɨɠɚɪɧɨɣ 

ɫɥɭɠɛɵ.  

ɇɚ ɦɟɫɬɟ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɟɪɜɢɱɧɵɟ 

ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  

 ɨɝɧɟɬɭɲɢɬɟɥɢ ɩɨɪɨɲɤɨɜɵɟ ɢɥɢ ɭɝɥɟɤɢɫɥɨɬɧɵɟ; 

 ɤɨɲɦɚ ɜɨɣɥɨɱɧɚɹ ɢɥɢ ɚɫɛɟɫɬɨɜɨɟ ɩɨɥɨɬɧɨ ɪɚɡɦɟɪɨɦ 2×2 ɦ;  

 ɜɟɞɪɚ, ɥɨɩɚɬɵ, ɬɨɩɨɪɵ, ɥɨɦɵ.  

ɋɚɦɨɯɨɞɧɚɹ ɬɟɯɧɢɤɚ, ɫɜɚɪɨɱɧɵɟ ɚɝɪɟɝɚɬɵ, ɧɚɫɨɫɵ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɟ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɟɧɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɜɭɦɹ ɩɨɪɨɲɤɨɜɵɦɢ ɢɥɢ 

ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɧɚ ɤɚɠɞɭɸ ɟɞɢɧɢɰɭ ɬɟɯɧɢɤɢ. 

 

4.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɨɡɦɨɠɧɵ 

ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

 ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɪɢ ɫɬɪɚɜɥɢɜɚɧɢɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

 ɜɨɡɝɨɪɚɧɢɟ ɧɟɮɬɢ, ɧɟɮɬɹɧɵɯ ɩɚɪɨɜ; 

 ɪɚɡɪɵɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɟɪɟɱɟɧɶ ɩɪɨɟɤɬɧɵɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ 

ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɩɥɚɧ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ 

ɥɢɤɜɢɞɚɰɢɢ. 
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ɇɚɫɨɫɧɵɣ ɰɟɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ ɢɡ ɛɟɬɨɧɧɵɯ 

ɩɚɧɟɥɟɣ, ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ ɢɡ ɨɛɟɬɨɧɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɚɥɨɤ, ɩɨ 

ɤɨɬɨɪɵɦ ɭɥɨɠɟɧɚ ɛɟɬɨɧɧɚɹ ɩɥɢɬɚ. Ʉɪɨɜɥɹ ɡɞɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ. ɉɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ɡɞɚɧɢɟ ɨɬɜɟɱɚɟɬ 2-ɨɣ ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ [20]. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɨɩɪɢɹɬɢɹ: ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɵɯ 

ɩɨɫɥɟɞɫɬɜɢɣ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɑɋ) ɞɥɹ ɪɚɛɨɬɵ ɨɛɴɟɤɬɚ; ɨɛɟɫɩɟɱɟɧɢɟ 

ɡɚɳɢɬɵ ɪɚɛɨɱɢɯ; ɪɚɡɪɚɛɨɬɤɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɪɚɛɨɱɢɯ ɩɪɢ ɑɋ; ɩɨɞɝɨɬɨɜɤɚ ɤ 

ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ; ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɝɨɬɨɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɨ ɑɋ; ɨɪɝɚɧɢɡɚɰɢɹ 

ɨɛɭɱɟɧɢɹ ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɩɪɚɜɢɥɚɦ ɩɨɜɟɞɟɧɢɹ ɢ ɞɟɣɫɬɜɢɹɦ ɜ ɑɋ ɩɪɢ 

ɪɚɛɨɬɟ ɧɚ ɨɛɴɟɤɬɟ;  ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢɧɠɟɧɟɪɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɤ ɪɚɡɪɭɲɢɬɟɥɶɧɨɦɭ ɞɟɣɫɬɜɢɸ ɢɫɬɨɱɧɢɤɨɜ ɑɋ; 

ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɪɚɠɟɧɢɹ ɨɬ ɜɬɨɪɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɑɋ; 

ɩɨɞɞɟɪɠɚɧɢɟ ɬɪɭɞɨɜɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ; ɜɧɟɞɪɟɧɢɟ ɧɨɜɟɣɲɢɯ 

ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɜ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɜɵɲɟɧɢɟ 

ɧɚɞɟɠɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɤɚ ɷɜɚɤɭɚɰɢɢ 

ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; ɨɛɭɱɟɧɢɟ ɪɚɛɨɱɢɯ 

ɞɟɣɫɬɜɢɹɦ ɜ ɑɋ; ɧɚɤɨɩɥɟɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɥɹ ɪɚɛɨɱɢɯ ɢ 

ɫɥɭɠɚɳɢɯ ɢ ɩɨɞɝɨɬɨɜɤɚ ɢɯ ɤ ɜɵɞɚɱɟ ɜ ɫɥɭɱɚɟ ɑɋ; ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɝɨɬɨɜɧɨɫɬɢ 

ɥɨɤɚɥɶɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ. 

 

4.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ ɩɚɪɵ ɤɥɟɟɜɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚ 

ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ ɢ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɩɪɨɥɢɬɵɣ ɤɥɟɟɜɨɣ ɪɚɫɬɜɨɪ. 
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ɇɚ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɨɟɞɢɧɟɧɢɸ ɬɪɭɛ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɩɢɬɵɜɚɸɳɢɟ ɬɟɧɬɵ ɞɥɹ ɫɛɨɪɚ ɩɪɨɥɢɬɨɝɨ ɤɥɟɟɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɱɬɨ 

ɭɦɟɧɶɲɚɟɬ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɥɨɤɚɥɢɡɭɹ ɩɪɨɥɢɜ ɢɫɤɥɸɱɚɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɩɨɱɜɵ ɢ ɜɨɞɵ. ɉɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɟɧɬɵ ɫɨɛɢɪɚɸɬ ɢ ɨɬɩɪɚɜɥɹɸɬ ɧɚ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ.   

ɇɚɫɨɫɧɵɣ ɰɟɯ ɧɟ ɜɵɛɪɚɫɵɜɚɟɬ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. ȼ ɫɥɭɱɚɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɚɜɚɪɢɢ ɜɨɡɦɨɠɟɧ ɪɚɡɥɢɜ ɧɟɮɬɢ ɢ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ. 
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5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɡɚɬɪɚɬɵ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɪɟɠɢɦɚ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ 

ɧɟɮɬɟɩɪɨɜɨɞɭ ɡɚ ɫɱёɬ ɭɫɬɚɧɨɜɤɢ ɧɨɜɵɯ, ɛɨɥɟɟ ɦɨɳɧɵɯ ɧɚɫɨɫɨɜ. 

Ɋɟɦɨɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɧɚɫɨɫɧɨɦ ɰɟɯɭ ɝɨɥɨɜɧɨɣ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ ɧɚ ȼɚɧɤɨɪɫɤɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ.  

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɪɟɠɢɦɚ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ 

ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: ɩɪɢɨɛɪɟɬɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɧɨɜɨɝɨ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɬɪɚɬɵ ɧɚ 

ɨɩɥɚɬɭ ɬɪɭɞɚ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

 

5.1 Ɋɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 

ɧɚɫɨɫɧɨɝɨ ɰɟɯɚ 

 

Ʉ ɟɞɢɧɨɜɪɟɦɟɧɧɵɦ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ  ɡɚɬɪɚɬɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɜ 

ɬɨɦ ɱɢɫɥɟ: ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ, ɫɨɰɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ ɢ ɜɡɧɨɫɵ 

ɡɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤ ɮɨɧɞɭ ɨɩɥɚɬɵ ɬɪɭɞɚ. 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɟɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɢ ɰɟɧ. Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɚɯ ɩɨ ɜɵɩɨɥɧɹɟɦɨɦɭ ɩɪɨɟɤɬɭ ɜɵɩɨɥɧɟɧɚ ɫ 

ɭɱɟɬɨɦ ɩɪɢɧɹɬɵɯ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 

ɨɩɪɟɞɟɥɟɧ ɩɨ ɮɚɤɬɢɱɟɫɤɨɣ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɪɚɛɨɬɧɢɤɨɜ 

ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɨɞɢɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ, ɡɚɧɢɦɚɸɳɟɝɨɫɹ 

ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɧɚɫɨɫɧɨɣ ɰɟɯɚ. 
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Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

№ 

ɩ\ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉɨɥɢɱɟɫ-

ɬɜɨ, ɲɬ. 

ɐɟɧɚ ɫ 

ɇȾɋ, ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ ɫ 

ɇȾɋ, ɪɭɛ 

ɂɫɬɨɱɧɢɤ 

ɰɟɧ 

1 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ 

ɧɚɫɨɫ ɇɆ7000-

210-2.1 

4 29500000 118000000 

https://pum

ps.transneft.

ru/prodykci

ya/magistral

nie-

nasosnie-

agregati/ 

2 
ɉɨɞɩɨɪɧɵɣ ɧɚɫɨɫ 

5000-120-Ɇ 
4 5300000 21200000 

https://www

.xn--

80agdenqyk

fvc8a.xn--

p1ai/ 

3 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɞɥɹ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɚɫɨɫɚ 4ȺɁɆ 

2000/6000 

4 1682095 6728380 

https://krasn

oyarsk.puls

cen.ru/ 

4 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɞɥɹ ɩɨɞɩɨɪɧɨɝɨ 

ɧɚɫɨɫɚ ȼȺɈȼ-630-

2ɍ4 

4 198000 792000 

https://el-

dvigatel.ru/ 

 

5  

Ɏɢɥɶɬɪɵ ɋȾɀ-

700-1.6-1-2 ɧɚ 

ɩɪɢɟɦɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɧɚɫɨɫɧɵɯ 

ɚɝɪɟɝɚɬɨɜ 

4 620000 2480000 
https://prom

arm64.ru/ 

 ɂɬɨɝɨ: ɯ ɯ 149200380 ɯ 
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Ɍɚɛɥɢɰɚ 4– ɑɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ 

ɉɟɪɫɨɧɚɥ Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ, ɱɟɥ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ: 5 

ȼ ɬɨɦ ɱɢɫɥɟ:  

– ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ 1 

– ɫɬɪɨɩɚɥɶɳɢɤ 2 

– ɦɚɲɢɧɢɫɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ 2 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɦɟɪɚ ɨɤɥɚɞɚ ɡɚ ɦɟɫɹɰ 

ɪɚɛɨɬɵ ɢ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɨɥɠɧɨɫɬɶ Ʉɨɥɢɱɟɫɬɜɨ 
Ɉɤɥɚɞ, 

ɪɭɛ/ɦɟɫ. 

Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

30 % ɨɬ ɨɤɥɚɞɚ, 

ɪɭɛ/ɦɟɫ. 

ɂɬɨɝɨ ɡɚ 

ɦɟɫɹɰ, ɪɭɛ 

Ɇɚɲɢɧɢɫɬ ɤɪɚɧɚ 1 80000 24000 104000 

ɋɬɪɨɩɚɥɶɳɢɤ 2 63000 18900 163800 

Ɇɚɲɢɧɢɫɬ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɧɚɫɨɫɨɜ 

2 150000 45000 390000 

ɂɬɨɝɨ ɯ ɯ ɯ 657800 

 

ɋɨɝɥɚɫɧɨ ɧɚɥɨɝɨɜɨɦɭ ɤɨɞɟɤɫɭ ɊɎ, ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɫɨɫɬɚɜɥɹɸɬ 30% ɨɬ 

ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,4% ɨɬ ɮɨɧɞɚ 

ɨɩɥɚɬɵ ɬɪɭɞɚ. 
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Ɍɚɛɥɢɰɚ 6 – ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɨɱɢɫɬɤɟ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

Ɉɫɧɨɜɧɨɣ ɮɨɧɞ 

ɨɩɥɚɬɵ ɬɪɭɞɚ, 

ɪɭɛ 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 

(30 % ɨɬɎɈɌ), ɪɭɛ 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ (0,4 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ), 

ɪɭɛ. 

657800 197340 2631,2 

 

ɋɜɟɞɟɦ ɜɫɟ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸɧɚɫɨɫɧɨɝɨ ɰɟɯɚ ɜ 

ɬɚɛɥɢɰɭ 7. 

 

Ɍɚɛɥɢɰɚ 7 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  
№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɥɨɠɟɧɢɣ 

ɋɭɦɦɚ, 

ɦɥɧ. ɪɭɛ 

1 ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  149200380 

2 Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 657800 

3 ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 197340 

4 ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 
2631,2 

ɂɬɨɝɨ: 150058151 

 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɞɢɚɝɪɚɦɦɟ ɧɚ 

ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8– Ⱦɢɚɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

 

5.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

 

Ⱦɚɥɟɟ ɦɵ ɪɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɥɢɧɟɣɧɵɦ ɦɟɬɨɞɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɴɟɤɬɚ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɍɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɚɦɨɪɬɢɡɚɰɢɢ ɩɨɞɜɟɪɠɟɧɵ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɫɬɨɢɦɨɫɬɶɸ 

ɛɨɥɟɟ ɫɨɪɨɤɚ ɬɵɫɹɱ ɪɭɛɥɟɣ ɢ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɛɨɥɟɟ 12 ɦɟɫɹɰɟɜ. 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 

ɡɚ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ⱥɦɨɪ.ɨɬɱ.=
100
оɫ аC ɇ

,
                                                                                          (24) 

 

ɝɞɟ ɋɨɫ – ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɪɭɛ. 

Ƚɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 

ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 99,42%
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 0,44%
ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 0,13 %
ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ  0,001%
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ɇɚ = 100/ɋɪɨɤ ɫɥɭɠɛɵ ɜ ɝɨɞɚɯ.                                                              (25) 

 

Ɋɚɫɱёɬ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 8. 

 

Ɍɚɛɥɢɰɚ 8 – Ɋɚɫɱёɬ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ȼɢɞɵ ɨɫɧɨɜɧɵɯ 

ɫɪɟɞɫɬɜ 

Ʉɨɥɢ-

ɱɟɫɬɜɨ, 

ɲɬ 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ, ɛɟɡ 

ɇȾɋ, ɪɭɛ 

ɋɪɨɤ 

ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ, ɥɟɬ 

Ƚɨɞɨɜɚɹ 

ɧɨɪɦɚ 

ɚɦɨɪɬɢ-

ɡɚɰɢɢ, % 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚɰɢɨɧ-

ɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ, ɡɚ 

ɝɨɞ,ɪɭɛ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 

ɜ ɬɨɦ ɱɢɫɥɟ:      

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ 

ɧɚɫɨɫ ɇɆ7000-

210-2.1 

4 24583333,3 5 20 19666667 

ɉɨɞɩɨɪɧɵɣ 

ɧɚɫɨɫ 5000-120-

Ɇ 

4 4416666,67 5 20 3533333 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟ

ɥɶ ɞɥɹ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɚɫɨɫɚ 4ȺɁɆ 

2000/6000 

4 1401745,83 7 14,7 824226,5 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟ

ɥɶ ɞɥɹ 

ɩɨɞɩɨɪɧɨɝɨ 

ɧɚɫɨɫɚ ȼȺɈȼ-

630-2ɍ4 

4 165000 7 14,7 97020 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

Ɏɢɥɶɬɪɵ ɋȾɀ-

700-1.6-1-2 ɧɚ 

ɩɪɢɟɦɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɧɚɫɨɫɧɵɯ 

ɚɝɪɟɝɚɬɨɜ 

4 516666,67 10 10 206666,7 

ɂɬɨɝɨ: ɯ 124333649,9 ɯ ɯ 24327913 

 

5.3Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 

ɉɥɚɬɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

/ /э э э эɉ Т Q  , (26) 

 

ɝɞɟ /э эТ  – ɬɚɪɢɮ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɤȼɬ∙ɱ 

Q  – ɫɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɝɨɞ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 14.04.1995 № 41-ɎɁ  «Ɉ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɚɪɢɮɨɜ  ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢ ɬɟɩɥɨɜɭɸ 

ɷɧɟɪɝɢɸ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ»,  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 26.03.2003  № 

35-ɎɁ «Ɉɛ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ»,  ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɨɬɯ26.02.2004 №ɯ109  «Ɉ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ  ɜ ɨɬɧɨɲɟɧɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ»,  

ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɋɟɝɢɨɧɚɥɶɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ N 

273 ɨɬ 13 ɞɟɤɚɛɪɹ 2005 ɝɨɞɚ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɫɨɰɢɚɥɶɧɵɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɨɫɬɚɜɥɹɟɦɨɣ ɧɚɫɟɥɟɧɢɸ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ»ɨɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɢɚɩɚɡɨɧɚ ɧɚɩɪɹɠɟɧɢɹ ɋɇ-II 

ɩɪɢɧɢɦɚɟɦ 4,57 ɪɭɛ/ɤȼɬ·ɱ.  

Ɍɚɪɢɮ  ɞɟɣɫɬɜɭɸɬ ɫ 1 ɹɧɜɚɪɹ 2021 ɝɨɞɚ. 

Эɥɟɤɬɪɨɩɨɬɪɟɛɥɹɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

https://energovopros.ru/upload/materials/editors/Tarif_2015/Svet/Soc_norm/krasnoyarsk_tarif_electro_soc_norma_2015.docx
https://energovopros.ru/upload/materials/editors/Tarif_2015/Svet/Soc_norm/krasnoyarsk_tarif_electro_soc_norma_2015.docx
https://energovopros.ru/upload/materials/editors/Tarif_2015/Svet/Soc_norm/krasnoyarsk_tarif_electro_soc_norma_2015.docx
https://energovopros.ru/upload/materials/editors/Tarif_2015/Svet/Soc_norm/krasnoyarsk_tarif_electro_soc_norma_2015.docx
https://energovopros.ru/upload/materials/editors/Tarif_2015/Svet/Soc_norm/krasnoyarsk_tarif_electro_soc_norma_2015.docx
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ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɨɫɬɨɹɧɧɨ ɜ ɪɚɛɨɬɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ 3 ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɚ ɢ 2 ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬɚ (1 ɆɇȺ ɢ 2 ɉɇȺ 

ɧɚɯɨɞɹɬɫɹ ɜ ɪɟɡɟɪɜɟ). Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 9. 

 

Ɍɚɛɥɢɰɚ 9 – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ ɜ ɝɨɞ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɬɪɟɛɢɬɟɥɹ 
Ʉɨɥ-ɜɨ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ ɨɞɧɨɣ 

ɟɞɢɧɢɰɟɣ, ɤȼɬ 

Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ 
ɉɥɚɬɚ, ɪɭɛ 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɬɢɩɚ 4ȺɁɆ 

2000/6000 

3 2000 50400000 230328000 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɬɢɩɚ ȼȺɈȼ- 630-

2ɍ4 

 

2 800 6720000 30710400 

ɂɬɨɝɨ: 261038400 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɮɨɪɦɭɥɟ 

 

Q КЧȽ Ɋ Кȿ   , (27) 

 

ɝɞɟ КЧȽ  – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɝɨɞ, (8400 ɱ.);   

Ɋ  – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Кȿ  – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ, ɲɬ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɬɢɩɚ 4ȺɁɆ 2000/6000: 

 

8400 2000 3 50400000Q     ɤȼɬ. 

 

Ⱦɥɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɬɢɩɚ ȼȺɈȼ-630-2ɍ4: 
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8400 800 2 6720000Q     ɤȼɬ. 

 

5.4Ɋɚɫɱёɬ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ 

 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ 10 % ɨɬ ɮɨɧɬɚ ɨɩɥɚɬɵ ɬɪɭɞɚ: 

 

ɋɩɪ. = Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ × 10/100.(28) 

 

 

ɋɩɪ= 657800× 10/100 = 65780 ɪɭɛ. 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ (ɪɢɫɭɧɨɤ 6) ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɚɫɨɫɧɨɝɨ 

ɰɟɯɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 – Ƚɨɞɨɜɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɚɫɨɫɧɨɝɨ 

ɰɟɯɚ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɋɭɦɦɚ,ɪɭɛ 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 261038400 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 657800 

Ⱥɦɨɪɬɢɡɚɰɢɹ 24327913 

ɉɪɨɱɢɟ 65780 

ɂɬɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 286089893 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɪɟɠɢɦɚ ɩɟɪɟɤɚɱɤɢ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ – ɉɭɪɩɟ» ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 556 ɤɦ. 

Ȼɵɥɢ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɢɡɭɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ – ɉɭɪɩɟ»; 

– ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 

– ɫɪɚɜɧɟɧɢɟ ɢ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɩɟɪɟɤɚɱɤɢ; 

ȼ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɛɵɥɨ ɫɞɟɥɚɧɨ ɫɥɟɞɭɸɳɟɟ:  

– ɩɨɞɨɛɪɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɧɧɨɦɭ ɨɛɴёɦɭ ɩɟɪɟɤɚɱɤɢ ɧɚɫɨɫɧɵɟ 

ɚɝɪɟɝɚɬɵ ; 

– ɩɪɨɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɬɪɭɛɨɩɪɨɜɨɞɚ;  

– ɞɨɫɬɢɝɧɭɬ ɬɪɟɛɭɟɦɵɣ ɧɚɩɨɪ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɨɥɨɜɧɨɣ 

ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ. 

Ɍɚɤ ɠɟ, ɩɨɦɢɦɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɢɫɚɧɢɹ ȻɊ ɛɵɥɢ 

ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɨɛɟɫɩɟɱɟɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ; 

– ɫɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɞɚɧɧɨɝɨ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɞɚɧɧɵɯ, ɫɥɟɞɭɟɬ ɡɚɤɥɸɱɢɬɶ ɨ ɬɨɦ, ɱɬɨ 

ɰɟɥɶ,ɩɨɫɬɚɜɥɟɧɧɚɹ ɜ ɞɚɧɧɨɣ ȼɄɊ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ. 

ɉɪɨɜɟɞɟɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɨɡɜɨɥɹɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɵɣ ɨɛɴёɦ ɩɟɪɟɤɚɱɤɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɜ 33 

ɦɥɧ.ɬ./ɝɨɞ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

Ɇɇ – Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ; 

Ƚɇɉɋ – Ƚɨɥɨɜɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

ɉɇɉɋ – ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

ɇɉɋ – ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

Ʉɇɉɋ – Ʉɨɧɟɱɧɚɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ; 

Ʉɂɉ – Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ; 

ɑɋ – ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ. 

ɆɇȺ – Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ 

ɉɇȺ – ɉɨɞɩɨɪɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ 
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http://yandex.ru/clck/jsredir?bu=3nn831&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1805.dctwwlnZl8VibKj3AD7RZyRqPmDIHX_Ne44YDjZfmgmbQ6E55m6v6Nw34RWnUP46IxmZpIAf8imqe68lZnymh-KKeUxg0sw0WiG5sHWmHP7Flk8zxZU9BNOn9UXvni7N.0245618161fe7771186cdce1a2f3c792729e7db3&uuid=&state=PEtFfuTeVD5kpHnK9lio9dFa2ePbDzX7kPpTCH_rtQkH2bBEi5M--bO-cYhaTVRUPt9FXYN03weBS9nKEr_LVd0b6HOMUidQ&&cst=AiuY0DBWFJ7q0qcCggtsKWdnKWyZU-vOwrNaEpIXiaIX4IIEo3_IiwunsZgDUTII6x9ErleB8SK6d45yg4xb21Oove08puTz3fTM3fVoRku_AllDOXxbpF6N6-Ej5rv0wQOUtWJ4KHW6TU_JnWuqYtkyWdc4rQSFIRsXJsfRAZTFy_cEzKpl9Cc_vZPMa_kasbLxOa3l7XrGMEkRmCxCykUsK86v1G2sESZE7cuwhesmALo6agAsBTdOleOAdXvfvfZ0USR1b2qoDjV-14EkJzxVjjRpBrZ1W3w8A4r6O5vxDL9s-JlSTm4uJTAdVgrObLLBNKOJxLHQKKUdzLdaLvMP5BqfL7gqrewcrE_ONdgIi0yhTvQsVWN1VCMehDddeMrrGV5D2flwT-ZWirsA4EFIhiYNpvpBzjsF700FTs1Q0vXP5gWsWf50UAzV7IEj0MlJRc9o23ZnG0odI4Mxk3GG0MlX6kEV6Tsllgx04m7if93VF-qWmUmZp8MiZq992_ku-hReqaV3-y3L8Z3bCilhFXbqqKPbiwdtxFWED0L2vNmdyLW0J0eFj-bSstZ3KILzl37DpxCsAR7vBU5GS_K53YN2DEIVbLLW83Qn7FfZNEMHlPONcjyjD1byEIt5RkEnB0lqzUq-Lyeg_G8yx8nJ3iZO0rh4-_q2K3ATgjVa2pxg8en6YltoPc3kEaBGxmGkJbCwiXApY0gJUyp_3mRN-ayktM_VVAe1SOsKzE_opNGq2tpPaZfqYmjml1rA7r4YOEqFh9BKI2R98O4AbAb2fb3VPkE2JrTk0TLBnH7m9cRGWDzh8VWqQ49mFgv_CTRqs0-QwmpQbdbr6-kKJAitOwDeHkup_5a2NFbn9uqKqPAmN1g069fb8Y9A3Ta6RMW2_Gb4T3EBdly97oJdfyk0iQGCnRbPjQlnK1wKyjpRSyNdB2uiM8_ALbRj4qbsDiQh56XCvtSvuo0u5I2bVMINyvkH0T8aJiKMLyPBfMs8_hOXFGZvV_1loi1C6zEcrjm7S2wUKCvrff5QAbk-fBM5E9nr1Ib4E051LWjZFVI,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaWxEZ1ZlT3FzcWZRaWxBYV9YSXBOUUFaUWk3OVpibkFDVDRMR1hMdzNIdklPc19ROUtUQ21jWThZSHJJdlEwcWh0Tm9wQ3dic2dYZkZoRjFWQS1yV3d6dVJtN19Vem1JMWZDUkhqSkRvelc,&sign=efddb6d0b38598b55f30d7cc4febebed&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&l10n=ru&cts=1527854564212&mc=5.0879669422729865
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23 ɉɭɥɶɫ ɰɟɧ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɛɚɡɚ ɞɚɧɧɵɯ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:http://krasnoyarsk.pulscen.ru. 

24 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ «ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ-ɇɄ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://el-dvigatel.ru. 

25 Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɰɢɚɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. 

ɡɚɤɨɧ ɨɬ 6.11.2011. № 300-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 

«Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

26 Ɉ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɚɪɢɮɨɜ  ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢ 

ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. 

ɡɚɤɨɧ ɨɬ 14.04.1995. № 41-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 

«Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

27 ɂɧɬɟɪɧɟɬ-ɫɟɪɜɢɫ ɩɨ ɩɨɢɫɤɭ ɪɚɛɨɬɵ «jooble» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɛɨɱɢɯ ɜɚɤɚɧɫɢɹɯ ɦɚɲɢɧɢɫɬɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.jooble.org/ɪɚɛɨɬɚ-

ɦɚɲɢɧɢɫɬ- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɇɨɞɟɪɧɢɡɚɰɢɹ 

ɪɟɠɢɦɚ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ                                                                           ɂ. ȼ. ɒɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                                                  ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                                                      Ɉ. ɇ. ɉɟɬɪɨɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



РЕФЕРАТ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɪɟɠɢɦɚ 

ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ» ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, 27 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɆȺȽɂɋɌɊȺɅɖɇɕɃ ɇȿɎɌȿɉɊɈȼɈȾ, ɌɊɍȻɈɉɊɈȼɈȾɇȺə ɋɂɋɌȿɆȺ, 

ɇȺɋɈɋɇɕɃ ȺȽɊȿȽȺɌ, ɉɊɈɌɂȼɈɌɍɊȻɍɅȿɇɌɇȺə ɉɊɂɋȺȾɄȺ, 

ɇȿɎɌȿɉȿɊȿɄȺɑɂȼȺɓȺə ɋɌȺɇɐɂə. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ 

ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɨɫɧɨɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ȼɚɧɤɨɪ-

ɉɭɪɩɟ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɢɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ «ȼɚɧɤɨɪ-ɉɭɪɩɟ»; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴёɦɚ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ; 

 ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɭɜɟɥɢɱɟɧɢɹ  ɢ ɩɪɨɢɡɜɟɫɬɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ; 

 ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ; 

 ɪɚɫɫɱɢɬɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ, 

ɩɨɡɜɨɥɹɸɳɢɯ ɭɜɟɥɢɱɢɬɶ ɝɨɞɨɜɨɣ ɨɛɴёɦ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɢ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 

ɚɧɚɥɢɡɚ ɢ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɱёɬ, 

ɤɨɬɨɪɵɣ ɨɛɨɫɧɨɜɵɜɚɟɬ ɜɵɛɨɪ ɦɟɬɨɞɚ ɡɚɦɟɧɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 


