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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɌɂɆɉɌɈɇɋɄɈɃ Ƚɗɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ                          Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ, 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ                    Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ), 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ        Ƚɗɋ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ                        541 ɦ³/ɫ, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ                                     888 ɦ³/ɫ, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ  
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01 %                    3051 ɦ³/ɫ, 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ                                  132 ɦ³/ɫ.  
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ       ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ:                                           ɇɉɍ 445 ɦ ɍɆɈ 428,34 ɦ, 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                ɩɨɥɧ. 19,01 ɤɦ3 ɩɨɥɟɡɧ. 3,96 ɤɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                  103,35 ɦ,  
ɛ) ɪɚɫɱɟɬɧɵɣ                                         91,96 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                   81,96 ɦ. 

 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ                 720 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ        3,87 ɦɥɪɞ. ɤȼɬ·ɱ. 
 
ɉɥɨɬɢɧɵ: 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ,  
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ, 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                      730,0 ɦ, 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                       118,0 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ                                                       ɨɬɥёɬ ɫɬɪɭɢ,  
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ                  2 ɩɪɨɥёɬɚ ɲɢɪɢɧɨɣ 16 ɦ., 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                       32 ɦ, 
ɝ) ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ                433,00 ɦ, 
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Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ                                               ɩɪɢɩɥɨɬɢɧɧɨɟ, 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ                                      4, 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ                       ɦɟɬɚɥɥɢɱɟɫɤɚɹ,  
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ                    ɢɡɨɝɧɭɬɚɹ, 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ                                          100 ɦ 
ɟ) ɲɢɪɢɧɚ                                                  56 ɦ. 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                           ɊɈ 115-ȼ-500  
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                       ɋȼ-1000/260-40 ɍɏɅ4,  
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ                            200 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                                  150 ɨɛ/ɦɢɧ, 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                            ɌȾɐ-250000/220  
ɟ) ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                         4.  
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɗɋ                         151 ɦɥɧ.ɪɭɛ/Ɇȼɬ, 
ɛ) ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ                                 6 ɥɟɬ 8 ɦɟɫɹɰɟɜ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                           0,21 ɪɭɛ/ɤȼɬ∙ɱ, 
ɝ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ                                    6 ɥɟɬ 8 ɦɟɫɹɰɟɜ. 
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ȼȼȿȾȿɇɂȿ 
 
ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɱɟɥɨɜɟɱɟɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ, ɜ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ, ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɬɟɬ 
ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɜɚɬɶ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ. Ɋɚɫɬɭɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɧɟɪɝɢɢ 
ɩɪɢɡɵɜɚɟɬ ɤ ɪɟɚɥɢɡɚɰɢɢ ɧɟɦɚɥɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɚɛɨɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ, 
ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɨɛɥɚɞɚɸɬ ɧɟɫɤɨɥɶɤɢɦɢ 
ɧɟɨɫɩɨɪɢɦɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɟɪɟɞ ɞɪɭɝɢɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɪɚɛɨɬɚ Ƚɗɋ ɧɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɭɝɚɪɧɨɝɨ ɝɚɡɚ ɢ ɭɝɥɟɤɢɫɥɨɬɵ, ɩɵɥɟɜɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɨɬɯɨɞɨɜ, ɧɟ ɡɚɝɪɹɡɧɹɟɬ ɩɨɱɜɭ. ɇɟɤɨɬɨɪɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɢɡ-ɡɚ ɬɪɟɧɢɹ ɞɜɢɠɭɳɢɯɫɹ ɱɚɫɬɟɣ ɬɭɪɛɢɧɵ, 
ɩɟɪɟɞɚɟɬɫɹ ɩɪɨɬɟɤɚɸɳɟɣ ɜɨɞɟ, ɧɨ ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɪɟɞɤɨ ɛɵɜɚɟɬ ɛɨɥɶɲɢɦ. Ʉ ɬɨɦɭ 
ɠɟ, ɜɨɞɚ ɹɜɥɹɟɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
Ƚɗɋ ɥɟɝɤɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ, ɢɡɦɟɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɹɧɨɝɨ ɩɨɬɨɤɚ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɩɥɨɬɢɧɚ, ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ 
ɞɥɹ ɩɨɞɩɨɪɚ ɜɨɞɵ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɭɲɟɧɢɹ ɩɥɨɬɢɧɵ, ɩɨɹɜɥɹɟɬɫɹ ɭɝɪɨɡɚ 
ɡɚɬɨɩɥɟɧɢɹ ɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɣ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ ɫɟɪɶɟɡɧɵɣ ɩɨɞɯɨɞ 
ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ, ɱɬɨ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɜ ɋɇɢɉɚɯ ɢ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. 

Ɂɚɜɟɪɲɚɸɳɟɣ ɪɚɛɨɬɨɣ ɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ» ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ. ȼ ɩɪɨɟɤɬ 
ɜɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ.  
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1 Ɉɛɳɚɹ ɱɚɫɬɶ  
 
Ɍɢɦɩɬɨɧ- ɪɟɤɚ ɜ əɤɭɬɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ⱥɥɞɚɧɚ. ɇɚɡɜɚɧɢɟ ɩɟɪɟɜɨɞɢɬɫɹ ɫ 

ɹɤɭɬɫɤɨɝɨ ɤɚɤ «ɦёɪɡɥɚɹ ɤɨɬɥɨɜɢɧɚ»: «ɬɵɦɩ»— ɤɨɬɥɨɜɢɧɚ ɨɩɭɫɤɚɧɢɹ ɝɪɭɧɬɚ ɜ 
ɬɚɣɝɟ ɧɚ ɦɟɫɬɟ ɨɬɬɚɢɜɚɧɢɹ ɜɟɱɧɨɦёɪɡɥɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ (ɱɚɫɬɨ ɡɚɧɹɬɚ ɨɡɟɪɨɦ ɢɥɢ 
ɛɨɥɨɬɨɦ); «ɬɨɧɝ»— ɦёɪɡɥɵɣ, ɦɨɪɨɠɟɧɧɵɣ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
Ʉɥɢɦɚɬ ɸɠɧɨɣ ɱɚɫɬɢ əɤɭɬɢɢ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɤɨɥɟɛɥɟɬɫɹ ɨɬ -6,0ºɋ ɞɨ -8,3ºɋ. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ- ɹɧɜɚɪɶ, ɫɨ 
ɫɪɟɞɧɟɣ ɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -27,1 ºɋ ɢ 32,2 ºɋ. ɋɚɦɵɣ ɬёɩɥɵɣ ɦɟɫɹɰ-ɢɸɥɶ, 
ɫɨ ɫɪɟɞɧɟɣ ɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ +16,6ºɋ ɢ +17,1 ºɋ. ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ 644 ɦɦ ɜ ɝɨɞ ɩɨ ɞɚɧɧɵɦ ɦɟɬɟɨɫɬɚɧɰɢɢ ɝ. Ⱥɥɞɚɧ. 

Ɂɢɦɚ ɭɦɟɪɟɧɧɨ ɯɨɥɨɞɧɚɹ ɫ ɧɟɛɨɥɶɲɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. ɋ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɨɬɬɟɩɟɥɢ ɢɫɤɥɸɱɟɧɵ. ɋɧɟɝɨɜɨɣ ɩɨɤɪɨɜ 
ɩɨɹɜɥɹɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɞɟɤɚɞɟ ɫɟɧɬɹɛɪɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɭɫɬɨɣɱɢɜɨɝɨ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 229 ɞɧɟɣ. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱦɥɢɧɚ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɫɨɫɬɚɜɥɹɟɬ 644 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 44400 ˍˏଶ. 

Ȼɟɪёɬ ɧɚɱɚɥɨ ɫ ɫɟɜɟɪɧɨɝɨ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, ɝɞɟ ɧɚɢɜɵɫɲɢɟ ɜɟɪɲɢɧɵ ɞɨɫɬɢɝɚɸɬ 
ɜɵɫɨɬɵ 1599 ɢ 1512 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. ɉɪɨɬɟɤɚɟɬ ɩɨ Ⱥɥɞɚɧɫɤɨɦɭ ɧɚɝɨɪɶɸ. 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ - 561 ˏଷ/˔.  

Ɋɟɤɚ ɨɬɧɨɫɢɬɫɹ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɤ ɪɟɤɚɦ ɥɟɫɧɨɣ ɡɨɧɵ ɫ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ ɢ ɩɚɜɨɞɤɚɦɢ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. ɇɚɱɚɥɨ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɨɤɨɜ ɧɚɫɬɭɩɥɟɧɢɹ ɜɟɫɟɧɧɢɯ ɩɪɨɰɟɫɫɨɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɞɨɜɨɥɶɧɨ 
ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɧɚɫɬɭɩɚɟɬ ɥɟɬɧɟ-
ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ, ɤɨɬɨɪɚɹ ɩɪɟɪɵɜɚɟɬɫɹ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ 
ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɢɸɧɟ ɢ ɜ ɚɜɝɭɫɬɟ. 

ɋɪɟɞɢ ɩɪɢɬɨɤɨɜ Ɍɢɦɩɬɨɧɚ ɦɧɨɝɨ ɝɨɪɧɵɯ ɪɟɱɟɤ, ɩɢɬɚɧɢɟ ɪɟɤɚ ɢɦɟɟɬ 
ɫɦɟɲɚɧɧɨɟ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ƚɪɭɧɬɚɦɢ ɨɫɧɨɜɚɧɢɣ ɫɥɭɠɚɬ ɤɨɪɟɧɧɵɟ ɩɨɪɨɞɭ- ɢɡɜɟɫɬɧɹɤɢ, ɞɨɥɨɦɢɬɵ.  
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1.1.4 Ɏɥɨɪɚ ɢ ɮɚɭɧɚ 
 
ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɢɦɩɬɨɧɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 72 ɜɢɞɚ 

ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 33 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 39 ɜɢɞɨɜ ɩɬɢɰ. 
Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɨɫɭɥɹ, 
ɤɚɛɚɧ, ɥɚɧɶ; 

 ɩɭɲɧɵɟ - ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɟɧɨɬɨɜɢɞɧɚɹ 
ɫɨɛɚɤɚ, ɜɨɥɤ, ɲɚɤɚɥ, ɨɧɞɚɬɪɚ; 

 ɩɬɢɰɵ – ɩɟɪɟɩɟɥ, ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɨɪɥɢɰɚ, ɜɹɯɢɪɶ, ɝɭɫɢ 
(ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), ɭɬɤɢ (ɤɪɹɤɜɚ, ɧɵɪɨɤ ɤɪɚɫɧɨɝɨɥɨɜɵɣ, ɱɢɪɨɤ-ɬɪɟɫɤɭɧɨɤ).          

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɪɵɫɶ, 
ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɬɚɪɩɚɧ, ɫɚɣɝɚɤ, ɤɨɫɭɥɹ, ɨɪɟɥ, ɤɨɪɲɭɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ 
Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɭɡɥɚ. 

ȼ ɪɟɤɟ ɦɧɨɝɨ ɪɵɛɵ, ɟɫɬɶ ɢ ɰɟɧɧɵɟ ɜɢɞɵ: ɫɢɛɢɪɫɤɢɣ ɨɫɟɬɪ (ɯɚɬɵɫ), 
ɫɢɛɢɪɫɤɚɹ ɦɢɧɨɝɚ, ɧɟɥɶɦɚ, ɫɬɟɪɥɹɞɶ, ɬɚɣɦɟɧɶ, ɜɨɫɬɨɱɧɨɫɢɛɢɪɫɤɢɣ ɯɚɪɢɭɫ, 
ɧɚɥɢɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 
17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɍɢɦɩɬɨɧ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪ. Ɍɢɦɩɬɨɧ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
1. ɊȾɍ əɤɭɬɢɢ ɜ ɫɨɫɬɚɜɟ Ɉɗɋ ȼɨɫɬɨɤɚ. 
2. Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ. 
3. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ:  
4. ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
5. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 957,5 Ɇȼɬ 
6. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ: 
- ɩɨ ɡɢɦɟ: 490,98 Ɇȼɬ; 
- ɩɨ ɥɟɬɭ: 401,71 Ɇȼɬ. 
7. Ɋɟɡɟɪɜɵ: 
- ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ  
- ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ  
8. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: 

0,9 
9. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 8,6. 
10. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = ͳ,ͲͲ. 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ɍɢɦɩɬɨɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 –ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ 
Ɇɟɬɪɵ ɤɭɛɢɱɟɫɤɢɟ ɧɚ ɫɟɤɭɧɞɭ 

Ƚɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ.ɝɨɞ 

1933 158 148 139 699 1012 716 577 569 494 350 154 162 431 

1934 155 142 141 302 1252 1162 684 634 519 494 226 177 490 

1935 167 154 150 401 1829 1076 608 537 365 308 184 173 496 

1936 148 140 132 354 1365 1599 1330 687 568 399 265 202 599 

1937 193 168 159 359 2259 1538 967 665 453 451 320 201 644 

1938 177 167 155 997 1427 1462 1185 904 653 562 381 206 690 

1939 212 189 172 838 1579 1032 890 605 380 339 184 173 549 

1940 167 136 149 783 1146 1018 691 535 468 375 204 215 490 

1941 186 174 166 549 2172 1589 946 668 513 470 255 197 657 

1942 197 174 165 544 1554 1149 990 776 443 513 284 232 585 

1943 176 165 152 756 1201 1167 717 487 365 297 159 147 482 

1944 142 131 148 723 982 1055 823 641 451 387 177 150 484 

1945 147 141 122 663 1166 715 466 492 318 274 176 163 404 

1947 231 204 191 1406 2325 1919 1105 886 648 421 202 212 812 

1948 191 176 199 1384 2285 1855 1152 876 640 616 352 228 830 

1949 191 177 156 810 1528 1164 869 557 443 384 182 185 554 

1950 170 158 160 389 1891 1644 715 570 472 365 172 174 572 

1951 150 146 134 735 1171 816 554 449 319 296 177 167 426 

1952 148 144 138 460 1553 1343 975 715 448 365 184 176 554 

1953 167 149 163 843 1146 1022 547 473 336 301 176 154 456 

1954 153 148 138 302 1572 1444 1340 662 562 387 295 202 600 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ.ɝɨɞ 

1955 163 148 146 736 1418 926 503 437 384 404 215 177 472 

1956 140 133 133 791 1005 1128 956 597 616 433 320 178 536 

1957 166 146 145 899 1233 1676 979 752 570 489 430 229 642 

1958 177 167 167 1046 1619 1845 1675 995 604 506 334 206 778 

1959 161 159 159 943 1452 1394 951 608 455 333 202 174 582 

1960 156 154 152 501 1559 1463 1219 816 660 438 296 227 637 

1961 194 183 182 1370 1182 1482 999 847 668 509 270 236 677 

1962 197 186 186 1110 1206 1109 559 474 343 318 176 168 503 

1963 156 154 216 507 1051 1228 673 508 404 358 391 215 488 

1964 184 144 142 398 1455 1072 785 559 377 302 194 167 481 

1965 161 152 154 753 1562 924 578 403 501 433 244 205 506 

1966 174 174 159 731 2088 1769 1146 642 404 311 193 169 663 

1967 150 141 146 605 953 844 703 959 592 418 220 169 492 

1968 146 134 249 948 1227 922 525 448 347 306 178 167 467 

1969 141 128 133 733 2410 2051 1132 689 616 629 326 210 767 

1970 178 163 172 1112 1224 1618 927 713 558 528 263 205 638 

1971 165 156 159 1054 1455 1264 998 567 399 313 188 151 573 

1972 146 137 137 962 1300 1084 858 600 451 394 281 202 546 

1973 172 156 155 1127 1455 1453 1196 698 455 365 229 176 637 

1974 150 137 145 960 1001 872 497 391 350 280 201 157 445 

1975 145 137 137 790 1098 1613 916 522 360 389 222 148 540 

1976 150 128 135 648 1292 1031 710 760 445 517 231 172 518 

1977 158 146 149 1192 1439 1215 697 641 506 465 315 170 591 

1978 160 156 166 1154 1103 940 649 627 416 355 243 166 511 

1979 170 156 161 523 1560 1353 752 522 519 414 366 229 560 

1980 176 155 160 652 1038 1098 750 563 433 343 242 199 484 

1981 156 148 144 771 1017 851 674 462 399 358 205 166 446 

1982 147 148 144 843 943 948 513 523 341 360 282 152 445 

 
ȼɵɧɭɠɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Ɇɟɬɪɵ ɤɭɛɢɱɟɫɤɢɟ ɧɚ ɫɟɤɭɧɞɭ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 147 148 144 843 943 948 513 523 341 360 282 152 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

190 190 190 380 380 380 380 380 380 380 190 190 

Ɏɢɥɶɬɪɚɰɢɹ 0 0 0 1 1 2 2 1 1 1 0 0 
ɂɫɩɚɪɟɧɢɟ 2 2 2 2 2 2 2 2 2 2 2 2 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 1 -1 -1 0 0 0 0 0 0 1 1 
 
2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  
 
ɂɡ ɢɫɯɨɞɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɧɚɯɨɞɢɦ 
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ɫɪɟɞɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɢɟ ɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɢɟ ɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ. Ɋɚɧɠɢɪɭɟɦ 
ɢɯ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ. 

ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ 
ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m P,% 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ 

1 1,96 1948 829 1969 1864 1969 401 

2 3,92 1947 813 1947 1528 1948 343 

3 5,88 1958 779 1948 1510 1938 329 

4 7,84 1969 767 1958 1436 1961 320 

5 9,80 1938 690 1966 1433 1942 319 

6 11,76 1961 677 1950 1417 1979 317 

7 13,73 1966 663 1937 1357 1941 314 

8 15,69 1941 657 1941 1344 1957 311 

9 17,65 1937 644 1954 1254 1958 309 

10 19,61 1957 643 1936 1245 1947 301 

11 21,57 1970 638 1979 1222 1970 295 

12 23,53 1960 637 1938 1195 1950 292 

13 25,49 1973 637 1971 1193 1937 288 

14 27,45 1946 620 1973 1186 1965 282 

15 29,41 1954 600 1961 1176 1966 278 

16 31,37 1936 599 1952 1146 1936 276 

17 33,33 1977 591 1960 1143 1960 275 

18 35,29 1942 585 1970 1119 1954 273 

19 37,25 1959 582 1942 1117 1977 273 

20 39,22 1950 573 1957 1108 1963 270 

21 41,18 1971 572 1975 1104 1971 262 

22 43,14 1979 560 1959 1069 1955 259 

23 45,10 1952 554 1977 1037 1939 258 

24 47,06 1949 554 1935 1012 1975 258 

25 49,02 1939 554 1939 996 1962 256 

26 50,98 1972 546 1962 989 1976 254 

27 52,94 1975 540 1949 986 1972 250 

28 54,90 1956 536 1964 968 1968 247 

29 56,86 1976 518 1972 961 1949 246 

30 58,82 1978 511 1965 954 1940 245 

31 60,78 1965 506 1946 913 1980 244 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 

m P,% 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ ɝɨɞɵ ɪɚɫɯɨɞ, ɦ3/ɫ 

32 62,75 1962 503 1968 905 1973 244 

33 64,71 1935 496 1955 896 1952 243 

34 66,67 1967 492 1978 895 1981 238 

35 68,63 1934 491 1976 888 1935 238 

36 70,59 1940 491 1943 865 1978 237 

37 72,55 1963 488 1956 849 1959 235 

38 74,51 1980 484 1944 845 1944 226 

39 76,47 1944 484 1940 835 1974 226 

40 78,43 1943 482 1974 833 1982 225 

41 80,39 1964 481 1980 820 1964 225 

42 82,35 1955 471 1953 806 1956 223 

43 84,31 1968 466 1963 793 1946 210 

44 86,27 1953 456 1934 791 1943 208 

45 88,24 1981 446 1967 776 1967 208 

46 90,20 1982 445 1981 755 1953 207 

47 92,16 1933 432 1982 754 1951 199 

48 94,12 1974 428 1951 745 1945 192 

ɨɢɢ49 96,08 1951 426 1945 701 1934 190 

50 98,04 1945 404 1933 678 1933 185 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɢɧɢɦɚɟɦ 

1939 ɢ 1982 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬ.ɤ. ɨɧɢ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɩɪɢɜɟɞɟɧɢɢ.  
ȼ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢɦɟɟɦ ɪɚɫɯɨɞɵ ɦɟɧɶɲɢɟ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ (ɬɚɛɥ.2.4). 
 

Ɍɚɛɥɢɰɚ 2.4 - ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ 
Ɇɟɬɪɵ ɤɭɛɢɱɟɫɤɢɟ ɧɚ ɫɟɤɭɧɞɭ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII Ʃ 

Q 50% 212 189 172 838 1579 1032 890 605 380 389 184 173 554 

Qɤɨɪ 50% 212 189 172 917 1450 1032 840 605 380 389 284 173 554 

Q 90% 147 148 144 843 943 948 513 523 341 360 282 152 445 

 
2.3 ɉɨɞɛɨɪ ɮɨɪɦɭɥ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɨ ȼȻ ɢ ɇȻ 
 
2.3.1 ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜ ȼȻ 
 
ɇɚɯɨɞɢɦ ɩɥɨɳɚɞɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɜɵɛɢɪɚɟɦ ɇɉɍ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɛɴɟɦɵ 

ɩɨ ɮɨɪɦɭɥɟ (2.1). ɋɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.5.  
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∆ 𝑖ܸ = ଵଶ ∙ ሺܨ𝑖 + 𝑖+ଵሻܨ ∙  (2.1)               .ܪ∆

 
Ɍɚɛɥɢɰɚ 2.5 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

Zɜɛ, ɦ F,ˏଶ ΔH, ɤɦ ΣF, ˏଶ ΔV, ˏଷ 

339 0 0 0 0,00 

365 6,51 0,01 17,31 1,73 

415 52,4 0,01 117,9 11,79 

445 89,63 0,01 191,61 19,01 

 
ɇɚ ɦɢɥɥɢɦɟɬɪɨɜɤɟ ɪɢɫɭɟɦ ɤɪɢɜɭɸ ɫɜɹɡɢ Zɜɛ=f(V) ɢ ɜɵɛɢɪɚɟɦ 10 ɬɨɱɟɤ, 

ɫɧɢɦɚɟɦ ɞɚɧɧɵɟ ɩɨ ɨɬɦɟɬɤɚɦ. ɋɨɫɬɚɜɥɹɟɦ ɩɨɥɢɧɨɦ 6-ɨɣ ɫɬɟɩɟɧɢ, ɤɨɬɨɪɵɣ ɛɵ 
ɨɩɢɫɵɜɚɥ ɮɭɧɤɰɢɸ Zɜɛ=f(V).  

Zɜɛ = -0,00000698079126060236x6 + 0,000518572006626528x5 – 
– 0,0154341082507017x4 + 0,24028475250816x3 - 2,22467159014195x2 +           (2.2) 
 +16,675093375612x + 338,893143783323 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.6. 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.6 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɦɟɬɤɢ ɨɬ ɨɛɴɟɦɚ 
V, ˏଷ Z, ɦ Zɪɚɫч, ɦ. ΔZ, ɦ 

0 339 339,02 -0,02 
1,125 384 383,86 0,14 
2,25 401,5 401,82 -0,32 
3,375 413 412,67 0,33 
4,5 422 422,09 -0,09 

5,625 430 430,06 -0,06 
6,75 436 436,01 -0,01 
7,875 441 440,90 0,10 

9 446 446,07 -0,07 
10,125 449 448,99 0,01 

 



17 
 

 
Ɋɢɫɭɧɨɤ 2.1 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ȼȻ 

 
2.3.2 ɉɨɫɬɪɨɟɧɢɟ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜ ɇȻ 
 
ɂɡɦɟɪɹɟɦ ɩɥɨɳɚɞɶ ɧɚ ɨɬɦɟɬɤɚɯ ɫ ɨɞɢɧɚɤɨɜɵɦ ɢɧɬɟɪɜɚɥɨɦ. ɇɚɯɨɞɢɦ 

ɨɛɴɟɦɵ ɜ ɇȻ (2.3). Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ɇȻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.7 ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ ɫɜɹɡɢ ɞɥɹ 

ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ (ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ =0,9): 
 ܳʜʐ = 𝜔 ∙ 𝑣 ,                  (2.3) 
 

ɝɞɟ 𝑣 = ͳ,Ͷ ˏ/˔ 𝜔-ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ.  
 

Ɍɚɛɥɢɰɚ 2.7 - Ɋɚɫɯɨɞɵ ɜ ɇȻ ɡɢɦɚ ɢ ɥɟɬɨ 
Zɧɛ, ɦ Ʌɟɬɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ Ɂɢɦɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ 

338 3,38 3,04 
338,5 24,49 22,04 
339 55,92 50,33 

339,5 95,00 85,50 
340 140,48 126,43 

340,5 191,46 172,32 
341 247,82 223,04 

341,5 308,74 277,87 
342 374,05 336,64 

342,5 443,49 399,14 
343 515,42 463,87 

343,5 594,4 534,96 
344 678,74 610,87 

344,5 750,87 675,78 
345 840,97 756,87 

345,5 935,74 842,17 
346 1056,30 950,67 

346,5 1266,25 1139,62 
 

339,00

359,00

379,00

399,00
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439,00
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Zɧɛ, ɦ Ʌɟɬɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ Ɂɢɦɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ 

347 1417,64 1275,88 
347,5 1604,57 1444,11 
348 1804,30 1623,87 

348,5 1954,32 1758,89 
349 2098,54 1888,69 

349,5 2300,95 2070,86 
350 2414,23 2172,81 

 
ɉɨɥɢɧɨɦ ɞɥɹ ɡɢɦɵ: 
 
Zɧɛ = -0,0000000000000000003397237995x6 + 
+ 0,0000000000000024918400875557x5 - 0,00000000000729036179200103x4 +         (2.4) 
+0,0000000120347463902023x3 - 0,000014247051543179x2 +  
+0,0152300754706201x + 338,173291354027. 

 

ɉɨɥɢɧɨɦ ɞɥɹ ɥɟɬɚ: 
Zɧɛ=  -0,0000000000000000009363226135x6 +  
+0,0000000000000068282959840329x5 –                (2.5) 
– 0,0000000000189023259710783x4 + 0,0000000257624669133807x3 - 
0,0000207061107631793x2 + 0,0155309334914673x + 338,106986879415. 
 

 
Ɋɢɫɭɧɨɤ 2.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ɇȻ 

 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɂɄɇ 
 
ɑɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ, ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɱɟɛɧɵɦ ɩɨɫɨɛɢɟɦ [1]. 

Ɋɚɫɱёɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8.  
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Ⱦɥɹ ɪɚɫɫɱɢɬɚɧɧɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɂɄɇ ɢɡɜɟɫɬɧɵɦɢ 
ɬɚɛɥɢɱɧɵɦ ɢ ɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦɢ (ɬɚɛɥɢɰɚ 2.9). ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɦ ɂɄɇ ɞɥɹ 
ɬɢɩɢɱɧɵɯ ɡɢɦɧɢɯ ɫɭɬɨɤ (ɪɢɫɭɧɨɤ 2.3) ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ (ɪɢɫɭɧɨɤ 2.4). 

 
Ɍɚɛɥɢɰɚ 2.8 - Ɋɚɫɱёɬ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ 

ɑɚɫɵ 
Pɫmax, 
Ɇȼɬ 

Ɂɢɦɚ Ʌɟɬɨ 
at

з bɫɭɬз bt
з Pt

з, Ɇȼɬ aɥеɬ at
ɥ bɫɭɬɥ bt

ɥ ʟ௧ˎ , 
0 

1500 

2,04 

0,824 

-1,03 976 

0,57 

1,86 

0,849 

-0,84 632 
2 2,30 -1,30 893 2,15 -1,14 586 
3 2,30 -1,33 848 2,25 -1,25 565 
4 2,30 -1,20 1043 2,34 -1,33 561 
5 2,34 -1,22 1062 2,19 -1,20 564 
6 2,36 -1,10 1267 2,06 -1,07 580 

7 1,55 -0,20 1616 1,50 -0,51 657 

8 0,84 0,46 1728 0,85 0,15 745 
9 0,16 0,99 1683 0,16 0,84 837 
10 0,19 0,99 1726 0 1,00 855 
11 0,29 0,78 1531 0,26 0,74 823 
12 0,46 0,50 1312 0,49 0,51 790 
13 0,39 0,58 1345 0,39 0,61 806 
14 0,29 0,69 1404 0,26 0,74 823 
15 0,33 0,74 1519 0,39 0,67 853 
16 0,45 0,66 1551 0,62 0,38 775 
17 0,09 0,99 1606 0,39 0,61 801 
18 0 1,00 1500 0,49 0,51 790 
19 0,13 0,94 1566 0,62 0,38 775 
20 0,24 0,84 1560 0,66 0,31 747 
21 0,29 0,81 1569 0,62 0,39 784 
22 0,78 0,32 1444 0,75 0,26 767 
23 1,36 -0,18 1411 1,14 -0,15 699 

 
Ɍɚɛɥɢɰɚ 2.9 - Ɋɚɫɱёɬ ɂɄɇ 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ 
 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 
 

ɡɢɦɚ ɥɟɬɨ 

ɑɚɫɵ 
Ɋ ɡɢɦɚ, 

Ɇȼɬ 
Ɋ ɥɟɬɨ, 
Ɇȼɬ 

Ɋ ,Ɇȼɬ 
Э, 

ɦɥɧ.ɤȼɬɱ 
Ɋ ,Ɇȼɬ 

Э, 
ɦɥɧ.ɤȼɬɱ 

1 1728 855 2,0 0,00 2 0,00 
2 1726 853 45,48 0,09 18,01 0,03 
3 1683 837 112,44 0,29 31,39 0,07 
4 1616 823 122,11 0,33 31,39 0,07 
5 1606 823 159,30 0,51 49,03 0,16 
6 1569 806 162,50 0,53 53,30 0,19 
7 1566 801 168,60 0,57 64,50 0,26 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.9 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ 
 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 
 

ɡɢɦɚ ɥɟɬɨ 

ɑɚɫɵ 
Ɋ ɡɢɦɚ, 

Ɇȼɬ 
Ɋ ɥɟɬɨ, 
Ɇȼɬ 

Ɋ ,Ɇȼɬ 
Э, 

ɦɥɧ.ɤȼɬɱ 
Ɋ ,Ɇȼɬ 

Э, 
ɦɥɧ.ɤȼɬɱ 

8 1560 790 177,10 0,64 64,50 0,26 
9 1551 790 197,33 0,82 71,02 0,32 
10 1531 784 208,86 0,94 79,57 0,41 
11 1519 775 228,24 1,15 79,57 0,41 
12 1500 775 284,16 1,82 87,81 0,51 
13 1444 767 317,28 2,25 107,82 0,77 
14 1411 747 324,30 2,35 109,27 0,79 
15 1404 745 383,70 3,24 155,26 1,48 
16 1345 699 415,86 3,76 197,46 2,17 
17 1312 657 461,28 4,53 222,56 2,59 
18 1267 632 666,00 8,22 248,39 3,06 
19 1062 606 685,44 8,58 268,55 3,44 
20 1043 586 751,80 9,91 274,04 3,55 
21 976 580 815,16 11,24 290,02 3,89 
22 913 565 835,44 11,69 290,82 3,91 
23 893 564 880,44 12,72 293,08 3,96 
24 848 561 1728,24 33,07 854,53 17,43 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɩɢɫɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ Ƚɗɋ ɜ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ (ɪɢɫ.2.3 ɢ 2.4 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɇɚɣɞɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ (2.6). 

 Э = ݇ ∙ Э˔˖˜.ʒЭʠଷ଺ହ , ˏˎː. ˍʑ˕ ∙ ˚               (2.6) 

 
ɝɞɟ ݇ ɞɥɹ ɡɢɦɵ ɪɚɜɧɚ 1,1,ɚ ɞɥɹ ɥɟɬɚ ݇ = Ͳ,ͻ. 

 
ɗ ɡɢɦɚ=1,1∙ ଷ,ଽଵଷ଺ହ= 11,78 ɦɥɧ.ɤȼɬ∙ɱ  

 
ɗ ɥɟɬɨ=0,9∙ ଷ,ଽଵଷ଺ହ= 9,64 ɦɥɧ.ɤȼɬ∙ɱ  
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Ɋɢɫɭɧɨɤ 2.3- ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 

 
Ɋɢɫɭɧɨɤ 2.4- ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

 
2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
2.5.1 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ȼɏɄ ɢ ɩɨ ɜɨɞɨɬɨɤɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 

2.10 ɢ 2.11 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
 

Ɍɚɛɥɢɰɚ 2.10 - Ɋɚɫɱёɬ ɩɨ ȼɏɄ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Q,ɛɵ,90% 190 190 190 380 380 380 380 380 380 380 190 190 

Z ɜɛ,ɦ 445 445 445 445 445 445 445 445 445 445 445 445 

Zɧɛ,ɦ 340 340 340 342 342 342 342 342 342 342 340 340 

H,ɦ 104 104 104 102 102 102 102 102 102 102 104 104 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.10 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

N,Ɇȼɬ 169 169 169 332 332 332 332 332 332 332 169 169 

 
Ɍɚɛɥɢɰɚ 2.11 - Ɋɚɫɱёɬ ɩɨ ɜɨɞɨɬɨɤɭ 

ɦɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

Q,ɛɵ,90% 147 148 144 843 943 948 513 523 341 360 282 152 
Z ɜɛ,ɦ 445 445 445 445 445 445 445 445 445 445 445 445 
Zɧɛ,ɦ 340 340 340 345 346 346 343 343 342 342 341 340 
H,ɦ 104 104 104 99 98 98 101 101 102 102 103 104 

N,Ɇȼɬ 131 132 128 715 796 799 444 452 299 316 249 135 

∆,Ɇȼɬ -38 -37 -41 383 464 467 112 120 -33 -16 80 -34 

 
ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ ɩɨɥɭɱɚɟɦ ɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 1427 Ɇȼɬ. 

Ɍɚɤɠɟ ɨɩɪɟɞɟɥɢɥɢ, ɱɬɨ ɩɟɪɜɵɣ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɷɬɨ ɫɟɧɬɹɛɪɶ. 
 
2.5.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɚɦɢ (2.7) ɢ (2.8). ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɡɚɧɟɫёɦ ɜ ɬɚɛɥɢɰɭ 
2.12. 

 
 ௠ܲ௔௫ = ܽ + ܾ ∙ °Ͳ͵|ݏ݋ܿ − ͳͷ| ,              (2.7) 
 

ɝɞɟ ܽ = ௉೘́𝑎ೣ+௉೘ˎ𝑎ೣଶ = ͳʹͻʹ ʛʑ˕; ܾ = ௉೘́𝑎ೣ−௉೘ˎ𝑎ೣଶ = Ͷ͵͹ ʛʑ˕; ܲ́௠௔௫ = ͳ͹ʹͺ ʛʑ˕; ܲˎ௠௔௫ = ͺͷͷ ʛʑ˕. 
 ̝ܲ ˓ = ௠ܲ௔௫ ∙ ˕˖˔ߚ ∙ 𝜎ˏˈ˔ ,                (2.8) 

 
ɝɞɟ ߚ˔˖˕-ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ, 𝜎ˏˈ˔ = Ͳ,ͻͷ. 

 
Ɍɚɛɥɢɰɚ 2.12 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

I 1489,01 1166 
II 1405,54 1107 
III 1260,97 999 
IV 1094,03 872 
V 949,46 761 
VI 865,99 698 
VII 865,99 698 
VIII 949,46 761 
IX 1094,03 872 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.12 
Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

X 1260,97 999 
XI 1405,54 1107 
XII 1489,01 1166 

 
2.5.3 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
 
Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ –ɷɬɨ ɟɫɬɶ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ.  
ɇɚ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɚɧɨɫɢɬɫɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɢ ɦɨɳɧɨɫɬɢ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɧɚɣɞɟɧɵ ɪɚɧɟɟ ɜ ɩɭɧɤɬɟ «2.5.1 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ» (ɪɢɫ.2.6). ɇɚɧɨɫɢɬɫɹ ɥɢɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɦɟɠɭɬɤɢ ɨɬ 
ɥɢɧɢɢ ȼɏɄ (ɜ 11 ɦɟɫɹɰɟ-ɜɨɞɨɬɨɤɚ) ɞɨ ɩɪɨɜɟɞёɧɧɨɣ ɥɢɧɢɢ ɜ ɫɭɦɦɟ ɪɚɜɧɵ 
ɢɡɛɵɬɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. ɗɬɚ ɥɢɧɢɹ ɹɜɥɹɟɬɫɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɣ ɥɢɧɢɟɣ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ȼɗɊ. Ɍɚɤɠɟ ɧɚ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɚɧɨɫɢɬɫɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɞɥɹ ɡɢɦɵ Nɝɚɪ, ɡ=490,98 Ɇȼɬ, 
ɞɥɹ ɥɟɬɨ Nɝɚɪ, ɥ=401,71 Ɇȼɬ , ɤɨɬɨɪɵɟ ɛɵɥɢ ɧɚɣɞɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ (2.9) ɢ (2.10). 

 ˆܰ˃˓,ˊ = Эˊˋˏ˃ଶସ ,                  (2.9) 

 ˆܰ˃˓,ˎ = Эˎˈ˕ˑଶସ ,               (2.10) 

 

 
Ɋɢɫɭɧɨɤ 2.6 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ȼ ɦɟɫɹɰɵ, ɤɨɬɨɪɵɟ ɨɤɚɡɚɥɢɫɶ ɧɢɠɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɪɚɛɨɬɚɟɦ ɩɨ ȼɏɄ (4,5,6,7,8,9,10), ɚ ɬɟ ɦɟɫɹɰɵ, ɤɨɬɨɪɵɟ ɨɤɚɡɚɥɢɫɶ ɜɵɲɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɥɢɧɢɢ, ɪɚɛɨɬɚɟɦ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɬɚɤɠɟ 
ɧɚɯɨɞɢɬɫɹ ɢɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ (1,2,3,11,12) ɢ ɪɚɜɧɚ: 
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ଵܰ = ͷͲͷ ʛʑ˕, 
 ଶܰ = ͶͶ͹ ʛʑ˕, 
 ଷܰ = ͵͵ͻ ʛʑ˕, 
 
 ଵܰଵ = ͶͶ͹ ʛʑ˕, 
 
 ଵܰଶ = ͷͲͷ ʛʑ˕. 
 
2.5.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜ ɬɚɛɥɢɱɧɨɦ ɜɢɞɟ ɞɥɹ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɪɢ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɚɱɚɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɧɚɩɨɥɧɢɥɫɹ, 

ɢ ɨɬɦɟɬɤɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤɠɟ ɧɟ ɩɪɢɲɥɚ ɜ ɇɉɍ, ɩɨɷɬɨɦɭ ɩɨɞɧɢɦɚɟɦ ɥɢɧɢɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ɨɬɨɛɪɚɠɟɧɚ ɜ ɬɚɛɥɢɰɟ (2.13). 

ȼ ɩɨɫɥɟɞɧɟɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɢɥɨɫɶ ɞɨ ɇɉɍ, ɧɚɩɨɪ ɧɟ 
ɩɪɨɫɟɥ ɢ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɬɚɛɥ. 2.14). 

ɂɫɯɨɞɹ ɢɡ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫ.2.7). 

 

 
Ɋɢɫɭɧɨɤ 2.7 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ɂɡ ɝɪɚɮɢɤɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɦ ɍɆɈ ɢ 

ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ. ɍɆɈ =428,34 ɦ, ܸ˒ ˑˎˈˊːыˌ =  ͵,ͻ͸ ˏଷ.  
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Ɍɚɛɥɢɰɚ 2.13 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɩɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ȼЭɊ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

Ɇɟɫɹɰ 
   Ɋɚɫɯɨɞ     Ɉɛɴёɦ   Zɜɛ  Z ɧɛ ɇ N 

N 
ɝɚɪ. 

ɩɨɥ.. ɯɫ. ɮɢɥ ɜɞɯɪ ɜɯɤ ɧɛ ɝɷɫ ɧɚɱ. ∆ ܸ ɤɨɧ. ɧɚɱ. ɤɨɧ ɫɪ     

ɫɟɧ. 338 0 2 40 380 380 378 19,01 0,10 18,91 445,00 444,67 444,84 342,40 101,42 330 
ɩɨ 

ȼɏɄ 

ɨɤɬ. 357 0 2 45 380 404 402 18,91 0,12 18,79 444,67 444,30 444,48 342,27 101,19 350 
ɩɨ 

ȼɏɄ 

ɧɨɹ. 279 0 2 261 190 542 540 18,79 0,68 18,11 444,30 442,18 443,24 343,21 99,01 447 447 

ɞɟɤ. 149 0 2 486 190 637 635 18,11 1,30 16,81 442,18 438,09 440,13 343,80 95,31 505 505 

ɹɧɜ. 144 0 2 521 190 667 665 16,81 1,40 15,41 438,09 433,68 435,88 343,98 90,89 505 505 

ɮɟɜ. 145 0 2 469 190 616 614 15,41 1,13 14,28 433,68 430,00 431,84 343,67 87,15 447 447 

ɦɚɪ. 143 0 2 339 190 484 482 14,28 0,91 13,37 430,00 426,94 428,47 342,82 84,63 339 339 

ɚɩɪ. 841 0 2 -463 380 380 378 13,37 -1,20 14,57 426,94 430,96 428,95 342,40 85,53 278 
ɩɨ 

ȼɏɄ 

ɦɚɣ 940 0 2 -562 380 380 378 14,57 -1,51 16,08 430,96 435,78 433,37 342,40 89,95 292 
ɩɨ 

ȼɏɄ 

ɢɸɧ. 944 0 2 -566 380 380 378 16,08 -1,47 17,54 435,78 440,39 438,09 342,40 94,67 308 
ɩɨ 

ȼɏɄ 

ɢɸɥ. 509 0 2 -131 380 380 378 17,54 -0,35 17,89 440,39 441,50 440,94 342,40 97,53 317 
ɩɨ 

ȼɏɄ 

ɚɜɝ. 520 0 2 -142 380 380 378 17,89 -0,38 18,28 441,50 442,69 442,09 342,39 98,68 320 
ɩɨ 

ȼɏɄ 
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Ɍɚɛɥɢɰɚ 2.14 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɩɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ȼЭɊ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

Ɇɟɫɹɰ 
   Ɋɚɫɯɨɞ     Ɉɛɴёɦ   Zɜɛ  Z ɧɛ ɇ N 

N 
ɝɚɪ. 

ɩɨɥ.. ɯɫ. ɮɢɥ ɜɞɯɪ ɜɯɤ ɧɛ ɝɷɫ ɧɚɱ. ∆ ܸ ɤɨɧ. ɧɚɱ. ɤɨɧ ɫɪ     

ɫɟɧ. 338 0 2 67 380 380 405 19,01 0,17 18,84 445,00 444,45 444,73 342,61 101,10 352 ɩɨ 
ȼɏɄ 

ɨɤɬ. 357 0 2 50 380 409 407 18,84 0,13 18,70 444,45 444,03 444,24 342,30 100,92 353 ɩɨ 
ȼɏɄ 

ɧɨɹ. 279 0 2 240 190 521 519 18,70 0,62 18,08 444,03 442,08 443,06 343,07 98,97 440 440 

ɞɟɤ. 149 0 2 451 190 602 600 18,08 1,21 16,87 442,08 438,29 440,19 343,58 95,58 492 492 

ɹɧɜ. 144 0 2 481 190 627 625 16,87 1,29 15,59 438,29 434,23 436,26 343,74 91,50 492 492 

ɮɟɜ. 145 0 2 424 190 571 569 15,59 1,03 14,56 434,23 430,93 432,58 343,39 88,16 440 440 

ɦɚɪ. 143 0 2 291 190 435 433 14,56 0,78 13,78 430,93 428,34 429,63 342,49 86,12 332 332 

ɚɩɪ. 841 0 2 -491 380 380 350 13,78 -1,27 15,05 428,34 432,53 430,43 342,17 87,24 278 
ɩɨ 

ȼɏɄ 

ɦɚɣ 940 0 2 -593 380 380 347 15,05 -1,59 16,64 432,53 437,56 435,05 342,15 91,88 292 
ɩɨ 

ȼɏɄ 

ɢɸɧ. 944 0 2 -597 380 380 347 16,64 -1,55 18,19 437,56 442,42 439,99 342,15 96,83 308 
ɩɨ 

ȼɏɄ 

ɢɸɥ. 509 0 2 -148 380 380 361 18,19 -0,40 18,59 442,42 443,67 443,05 342,26 99,76 317 
ɩɨ 

ȼɏɄ 

ɚɜɝ. 520 0 2 -159 380 380 361 18,59 -0,43 19,01 443,67 445,00 444,33 342,26 101,05 320 
ɩɨ 

ȼɏɄ 
 



27 
 

2.6 Ɋɚɫɱёɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
ɂɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, 

ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ ɫɭɬɨɱɧɨɝɨ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɹɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 
(2.11).  

 
 ɭܰɫɬ

ɩɪ.Ƚɗɋ = ɪܰɚɛ.ɩɪ.Ƚɗɋ + ˓ܰˈˊ.            (2.11) 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɜɵɪɚɛɨɬɤɚ ɢ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ (ɪɢɫ.2.6,2.7) 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ ɧɚɯɨɞɢɦ ɩɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ (2.12): 

 Эˆ˃˓ = ˆܰ˃˓ ∙ ʹͶ, ɦɥɧ.ɤȼɬ∙ɱ ,            (2.12) 
 Эˆ˃˓ˊˋˏы = ேˆ˃˓∙ଶସଵ଴଴଴ = ସ଼଻∙ଶସଵ଴଴଴ = ͳͳ,͸ͻ ˏˎː. ˍʑ˕ ∙ ˚ , 

 Эˆ˃˓ˎˈ˕ˑ = ேˆ˃˓∙ଶସଵ଴଴଴ = ଷଶସ∙ଶସଵ଴଴଴ = ͹,͹ͺ ˏˎː. ˍʑ˕ ∙ ˚ . 

 
ɉɨɥɭɱɟɧɧɭɸ ɜɵɪɚɛɨɬɤɭ ɨɬɤɥɚɞɵɜɚɟɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɂɄɇ ɢ 

ɩɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɚɬɟɬɵ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɝɪɚɮɢɤɨɦ (ɪɢɫ 2.8, 2.9). 
ȼɟɥɢɱɢɧɚ ɷɬɢɯ ɤɚɬɟɬɨɜ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɶɸ Ƚɗɋ. 

 ˓ܰ˃˄.ˊˋˏ˃ = ͸ͻͲ ʛʑ˕; 
 ˓ܰ˃˄.ˎˈ˕ˑ = Ͷͳͷ ʛʑ˕; 
 ˖ܰ˔˕ = ˓ܰ˃˄.ˊˋˏ + ˓ܰˈˊ = ͸ͻͲ + ሺͳͷͲͲ ∙ ʹ%ሻ = ͹ʹͲ ʛʑ.        (2.13) 
 

 
Ɋɢɫɭɧɨɤ 2.8 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɫ ɭɱёɬɨɦ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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Ɋɢɫɭɧɨɤ 2.9 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɫ ɭɱёɬɨɦ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

2.7 Ɋɚɫɱёɬ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱёɬɚɦ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ.  
ɉɪɢ ɪɚɫɱёɬɟ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ ɪɚɫɫɦɨɬɪɢɦ 

ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: 
1.Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

(ɬɚɛɥɢɰɚ.2.15).  
2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱёɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɬɚɛɥɢɰɚ 

2.16).  
ɉɪɢ ɪɚɫɱёɬɟ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ 

ɝɨɞɚ ɫɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɥɚ 3,87 ɦɥɪɞ.ɤȼɬ∙ɱ. 
ɉɪɢ ɪɚɫɱёɬɟ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫɭɦɦɚɪɧɚɹ 

ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɥɚ 3,84 ɦɥɪɞ.ɤȼɬ∙ɱ. 
ȼɵɛɢɪɚɟɦ 1 ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ, ɬ.ɤ. ɷɬɨɬ ɜɚɪɢɚɧɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ 

ɜɵɪɚɛɨɬɤɭ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɭɫɥɨɜɢɹɯ (ɪɢɫ. 2.10). 
 

 
Ɋɢɫɭɧɨɤ 2.10 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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Ɍɚɛɥɢɰɚ 2.15- Ɋɚɫɱёɬ ȽЭɋ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
   Ɋɚɫɯɨɞ, 

ɦ3/ɫ 
    Ɉɛɴёɦ, 

ɤɦ3 
  Zɜɛ   Zɧɛ ɇ, ɦ 

N, 
Ɇȼɬ 

N ɝɚɪ. 
Ɇȼɬ 

Э, 
ɦɥɪɞ  
ɤȼɬ*ɱ 

ɩɨɥ.. ɯɫ. ɮɢɥ ɜɞɯɪ ɜɯɤ ɧɛ ɝɷɫ ɧɚɱ. ∆ ܸ ɤɨɧ. ɧɚɱ. ɤɨɧ ɫɪ      

ɫɟɧ. 337 0 2 40 380 379 377 19,01 0,10 18,91 445,00 444,67 444,84 342,39 101,43 329 ɩɨ 
ȼɏɄ 

0,24 

ɨɤɬ. 334 0 2 43 380 379 377 18,91 0,12 18,79 444,67 444,31 444,49 342,08 101,39 329 ɩɨ 
ȼɏɄ 

0,24 

ɧɨɹ. 258 0 2 237 190 497 495 18,79 0,61 18,18 444,31 442,39 443,35 342,91 99,42 
440 

440 0,30 

ɞɟɤ. 139 0 2 446 190 587 585 18,18 1,19 16,98 442,39 438,64 440,51 343,49 96,00 
492 

492 0,36 

ɹɧɜ. 208 0 2 400 190 610 608 16,98 1,07 15,91 438,64 435,26 436,95 343,63 92,29 
492 

492 0,36 

ɮɟɜ. 185 0 2 364 190 551 549 15,91 0,88 15,03 435,26 432,46 433,86 343,27 89,57 
440 

440 0,28 

ɦɚɪ. 160 0 2 467 190 629 627 15,03 1,25 13,78 432,46 428,34 430,40 343,75 85,63 
332 

332 0,34 

ɚɩɪ. 891 0 2 -296 380 597 595 13,78 -0,77 14,55 428,34 430,89 429,61 343,96 84,64 433 ɩɨ 
ȼɏɄ 

0,31 

ɦɚɣ 1521 0 2 -640 380 883 881 14,55 -1,71 16,26 430,89 436,37 433,63 345,60 87,01 659 ɩɨ 
ȼɏɄ 

0,49 

ɢɸɧ. 1028 0 2 -560 380 470 468 16,26 -1,45 17,71 436,37 440,93 438,65 343,08 94,55 381 ɩɨ 
ȼɏɄ 

0,27 

ɢɸɥ. 886 0 2 -332 380 556 554 17,71 -0,89 18,60 440,93 443,72 442,32 343,68 97,62 465 ɩɨ 
ȼɏɄ 

0,35 

ɚɜɝ. 602 0 2 -153 380 451 449 18,60 -0,41 19,01 443,72 445,00 444,36 342,94 100,40 388 ɩɨ 
ȼɏɄ 

0,29 
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Ɍɚɛɥɢɰɚ 2.16- Ɋɚɫɱёɬ ȽЭɋ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
   Ɋɚɫɯɨɞ, 

ɦ3/ɫ 
    Ɉɛɴёɦ, 

ɤɦ3 
  Zɜɛ   Zɧɛ ɇ, ɦ 

N, 
Ɇȼɬ 

N ɝɚɪ. 
Ɇȼɬ 

Э, 
ɦɥɪɞ  
ɤȼɬ*ɱ 

ɩɨɥ.. ɯɫ. ɮɢɥ ɜɞɯɪ ɜɯɤ ɧɛ ɝɷɫ ɧɚɱ. ∆ ܸ ɤɨɧ. ɧɚɱ. ɤɨɧ ɫɪ      

ɫɟɧ. 337 0 2 67 380 406 404 19,01 0,17 18,84 445,00 444,45 444,73 342,60 101,11 351 ɩɨ 
ȼɏɄ 

0,25 

ɨɤɬ. 334 0 2 51 380 387 385 18,84 0,14 18,70 444,45 444,03 444,24 342,14 101,08 335 ɩɨ 
ȼɏɄ 

0,25 

ɧɨɹ. 258 0 2 240 190 500 498 18,70 0,62 18,08 444,03 442,08 443,05 342,93 99,10 424 440 0,31 

ɞɟɤ. 139 0 2 450 190 591 589 18,08 1,21 16,87 442,08 438,29 440,18 343,52 95,65 484 492 0,36 

ɹɧɜ. 208 0 2 481 190 691 689 16,87 1,29 15,59 438,29 434,23 436,26 344,12 91,12 540 492 0,40 

ɮɟɜ. 185 0 2 424 190 611 609 15,59 1,03 14,56 434,23 430,93 432,58 343,64 87,92 460 440 0,31 

ɦɚɪ. 160 0 2 290 190 452 450 14,56 0,78 13,78 430,93 428,34 429,63 342,61 86,01 333 332 0,25 

ɚɩɪ. 891 0 2 -490 380 403 401 13,78 -1,27 15,05 428,34 432,53 430,43 342,58 86,84 299 ɩɨ 
ȼɏɄ 

0,22 

ɦɚɣ 1521 0 2 -593 380 930 928 15,05 -1,59 16,64 432,53 437,56 435,04 345,83 88,20 704 ɩɨ 
ȼɏɄ 

0,52 

ɢɸɧ. 1028 0 2 -597 380 433 431 16,64 -1,55 18,19 437,56 442,42 439,99 342,81 96,16 356 ɩɨ 
ȼɏɄ 

0,26 

ɢɸɥ. 886 0 2 -149 380 739 737 18,19 -0,40 18,59 442,42 443,67 443,05 344,83 97,20 616 ɩɨ 
ȼɏɄ 

0,46 

ɚɜɝ. 602 0 2 -159 380 445 443 18,59 -0,43 19,01 443,67 445,00 444,34 342,90 100,42 383 ɩɨ 
ȼɏɄ 

0,28 
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2.8 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ȽɌ ɫ ɭɱɟɬɨɦ ɧɚɤɥɚɞɵɜɚɟɦɵɯ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɨɝɪɚɧɢɱɟɧɢɣ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɭɱɟɛɧɵɦ ɩɨɫɨɛɢɟɦ [1]. ɉɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɡɚɧɟɫёɦ ɜ ɬɚɛɥɢɰɭ 2.17. 

 
Ɍɚɛɥɢɰɚ 2.17 – Ɋɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ  
ɩɨ ɦɨɳɧɨɫɬɢ 

 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ. 
ɩɨ ɬɭɪɛɢɧɟ 

 

Q ɧɛ, ɦ3/ɫ Z ɧɛ ɇ ɧɩɭ, ɦ ɇ ɭɦɨ, ɦ ɇ ɹɧɜ, ɦ ɇ, ɦ 
Q, 

 ɦ3/ɫ 
ɇ, ɦ 

Q, 
 ɦ3/ɫ 

0 338,17 105,81 89,15 99,45 91,96 910,41 91,96 910,00 

100 339,57 104,41 87,75 98,05 92,96 900,61 90,96 905,04 

200 340,73 103,25 86,59 96,89 93,96 891,03 89,96 900,05 

300 341,73 102,25 85,59 95,89 94,96 881,64 88,96 895,03 

400 342,59 101,39 84,73 95,03 95,96 872,46 87,96 889,99 

500 343,35 100,63 83,97 94,27 96,96 863,46 86,96 884,92 

600 344,01 99,97 83,31 93,61 97,96 854,64 85,96 879,81 

700 344,61 99,37 82,71 93,01 98,96 846,01 84,96 874,68 

800 345,14 98,84 82,18 92,48 99,96 837,54 83,96 869,52 

900 345,62 98,36 81,70 92,00 100,96 829,25 82,96 864,32 

1000 346,05 97,93 81,27 91,57 101,96 821,12 81,96 859,10 

1100 346,44 97,54 80,88 91,18 102,96 813,14 80,96 853,84 

1200 346,80 97,18 80,52 90,82 103,96 805,32 79,96 848,55 

1300 347,13 96,85 80,19 90,49 104,96 797,65 78,96 843,23 

1400 347,43 96,55 79,89 90,19 105,96 790,12 77,96 837,87 

1500 347,73 96,25 79,59 89,89 106,96 782,73 76,96 832,48 

1600 348,01 95,97 79,31 89,61 107,96 775,48 75,96 827,05 

1700 348,31 95,67 79,01 89,31 108,96 768,36 74,96 821,59 

1800 348,61 95,37 78,71 89,01 109,96 761,38 73,96 816,09 

1900 348,93 95,05 78,39 88,69 110,96 754,51 72,96 810,56 

2000 349,27 94,71 78,05 88,35 111,96 747,78 71,96 804,98 

2100 349,63 94,35 77,69 87,99 112,96 741,16 70,96 799,37 

2200 349,99 93,99 77,33 87,63 113,96 734,65 69,96 793,72 

2300 350,34 93,64 76,98 87,28 114,96 728,26 68,96 788,03 

2400 350,65 93,33 76,67 86,97 115,96 721,98 67,96 782,29 
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ɉɨɥɭɱɟɧɧɚɹ ɩɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɹɯ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ (ɪɢɫ.2.11). Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H max ɫɨɫɬɚɜɢɥ 
103,35 ɦ, ɪɚɫɱёɬɧɵɣ ɇɪ=91,96 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ Hmin=81,96 ɦ.  

 

 
Ɋɢɫɭɧɨɤ 2.11 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
2.9 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ  
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ 

ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɯ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ ʹ ሺ%ሻ ɨɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɚɜɚɪɢɣɧɵɣ - ͺ ሺ%ሻ (ɢɡ ɭɫɥɨɜɢɹ). ɂɫɩɨɥɶɡɭɹ ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ [2] ɨɩɪɟɞɟɥɢɦ ɪɚɛɨɱɢɟ 
ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɵ ɫɭɳɟɫɬɜɭɸɳɢɣ Ƚɗɋ ɢ Ɍɗɋ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ 
ɬɚɛɥɢɰɭ 2.18 

 
Ɍɚɛɥɢɰɚ 2.18 - Ɋɚɫɱёɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɪɟɡɟɪɜɚ, ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɢɨɞɚ 

Ɇɟɫ. 
ɇɚɝɪɭɡɤɚ 
ɫɢɫɬɟɦɵ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

௠ܲ௔௫  ܲ˃ ˓ ܲː ˓ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ 

ɹɧɜ. 1489 119 30 480 38 10  690 - 55  319 26 6  
ɮɟɜ. 1400 112 28 445 36 9  635 - 51  320 26 6  
ɦɚɪ. 1308 105 26 410 33 8 85 580 - 46  318 25 6  
ɚɩɪ. 1150 92 23 375 30 8  525 - 42  250 20 5  
ɦɚɣ 1000 80 20 340 27 7  470 - 38  190 15 4 66 
ɢɸɧ. 866 69 17 305 24 6  415 - 33  146 12 3 66 
ɢɸɥ. 866 69 17 305 24 6  415 - 33  146 12 3 66 
ɚɜɝ. 1000 80 20 340 27 7  470 - 38  190 15 4 66 
ɫɟɧ. 1130 90 23 375 30 8  525 - 42  230 18 5  
ɨɤɬ. 1261 101 25 410 33 8  580 - 46 120 271 22 5  
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Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ

Ʌɢɧɢɹ ɢɝɪɚɧɢɱɟɧɢɹ ɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ

QȼɏɄ=190 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɚ 2.18 

Ɇɟɫ. 
ɇɚɝɪɭɡɤɚ 
ɫɢɫɬɟɦɵ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

௠ܲ௔௫  ܲ˃ ˓ ܲː ˓ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ ˓ܰ˃˄ ˃ܰ˓ ːܰ˓ ˓ܰˈˏ 

ɧɨɹ. 1400 112 28 445 36 9  635 - 51  320 26 6  
ɞɟɤ. 1489 119 30 480 38 10  690 - 55  319 26 6  

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
 

 
Ɋɢɫɭɧɨɤ 2.12 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ 
ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɢɡɜɟɫɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɜɵɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ 
ɧɚɩɨɪɚ ɛɵɥɨ ɛɵ ɧɟ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɫɨɨɬɧɨɲɟɧɢɟ 
ɇmin/Hmax ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɟ ɩɪɟɜɵɲɚɥɨ ɛɵ ɚɧɚɥɨɝɢɱɧɨɝɨ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɨɬɧɨɲɟɧɢɹ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ: ɊɈ115-
ȼ, ɉɅȾ115-ȼ45°. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 - ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɊɈ115-ȼ ɉɅȾ115-ȼ45° 
ɇ ɩɪɟɞ., ɦ 115 115 
ɇ min/H max 0,60 0,5 ݊′ଵ଴,ˏˋː−ଵ 74,5 83 ܳ′ଵ଴,ɥ/ɫ 900 830 
η ɦɨ 0,927 0,916 ܳ′ଵ௠௔௫,ɥ/ɫ 960÷1080 950÷1100 
σ ɩɪɢܳ′ଵ௠௔௫ 0,12÷0,15 0,23÷0,30 
D1ɦ, ɦ 0,515 0,460 
ɇɦ, ɦ 4 4 
tɦ,°ɋ 2 6÷11 

 
Ⱦɥɹ ɉɅȾ115-ȼ45° ɨɬɫɭɬɫɬɜɭɸɬ ɤɚɜɢɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɩɨɷɬɨɦɭ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɷɬɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɧɟ ɭɱɚɫɬɜɭɟɬ. 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɞɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. ɉɨ ɭɫɥɨɜɢɹɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧ: ܦଵ ൑ ͸,͵ ˏ. 

ɇɚ ɝɥɚɜɧɨɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɦɟɱɚɟɦ ɬɨɱɤɭ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ݊′ଵ଴ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɨ ɮɨɪɦɭɥɟ (3.2) ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ʟଵɞɥɹ 
ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ܳ′ଵ௣ = ͳ,Ͳͺͷ ˏଷ/˔; 
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 ݊ˑ˒˕. = ͹Ͷ,ͷ ˑ˄/ˏˋː ; 
 ʜ˓ = ͻͳ,ͻ͸ ˏ; 
 ˒˓ˋ ݐː = ͳͲ °ʠ, ߥː = ͳ,͵ ∙ ͳͲ଺ˏଶ/˔; 
 ˒˓ˋ ݐˏ = ʹ °ʠ, ߥˏ = ͳ,͸͹ͺ ∙ ͳͲ଺ˏଶ/˔. 
ɇɚɣɞɟɦ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ʜˏʜ˓భబ ∙ √௩ː௩ˏఱ ],                                  (3.1) 

 
ɝɞɟ 𝜂ˏ, ܦଵˏ, ʜˏ- ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵ, ʜ˓-ɞɢɚɦɟɬɪ ɢ ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 𝑣ː, 𝑣ˏ- ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ; ߝ-ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,75. 

 𝜂˕ = ͳ − ሺͳ − Ͳ,ͺͺͺሻ ∙ [ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √଴,ହଵହହఱ ∙ √ ସଽଵ,ଽ଺భబ ∙ √ ଵ,ଷଵ,଺଻଼ఱ ] = Ͳ,ͻ͵. 

 ˃ܰˆ˓ = ͻ,ͺͳ ∙ ܳ′ଵ௣ ∙ ଵଶܦ ∙ ௣ܪ ∙ ௣ܪ√ ∙ 𝜂˕ ∙ 𝜂ˆ,.                                                    (3.2) 

 
ɝɞɟ ܳ′ଵ௣-ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 𝜂ˆ-ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ 0,97; 

 ˃ܰˆ˓ = ͻ,ͺͳ ∙ ͳ,Ͳͺͷ ∙ ͷଶ ∙ ͻͳ,ͻ͸ ∙ √ͻͳ,ͻ͸ ∙ Ͳ,ͻ͵ ∙ Ͳ,ͻ͹ ∙ ͳͲ−ଷ = ʹͳʹ,ͺʹ ʛʑ˕. 
 
ɇɚɯɨɞɢɦ ɱɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 𝑧∗ = ேʒЭʠ˖˔˕ே˃ˆ˓ = ଻ଶ଴ଶଵଶ,଼ଶ = ͵,͵ͺ.                                                                                (3.3) 

 
ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɤɪɚɬɧɵɦ ɞɜɭɦ 

ɢɥɢ ɬɪёɦ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ ɫɯɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɥɭɱɲɚɟɬ ɢ ɫɧɢɠɚɟɬ 
ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɟɝɨ ɪɟɦɨɧɬɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɦ 𝑧 = Ͷ ˛˕. 

ɍɬɨɱɧɹɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ˃ܰˆ˓ = ேʒЭʠ˖˔˕௭ = ଻ଶ଴ସ = ͳͺͲ ʛʑ˕.                                                                         (3.4) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɩɪɚɜɤɭ ∆ଵ ɢ ɫɢɧɯɪɨɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
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∆ଵ= 𝜂˕𝜂ˏ = ଴,ଽଷ଴,଼ଵ଼ = ͳ,Ͳͷ,                                                                                     (3.5) 

 ݊௖ଵ = ௡ˑ˒˕∙√∆భ∙ʜ˓஽భ = ଻ସ,ହ∙√ଵ,଴ହ∙ଽଵ,ଽ଺ହ = ͳͶ͸,͸ ˑ˄/ˏˋː.                                           (3.6) 

 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ݊௖ଵ = ͳͷͲ ˑ˄/ˏˋː. 
Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɜɵɱɢɫɥɢɦ ݊ଵ′ ɩɪɢ ʜ˓, ʜ௠௔௫  ɢ ʜ௠𝑖௡: 
 ݊ଵு௣′ = ௡೎భ∙஽భ√∆భ∙ʜ˓ = ଵହ଴∙ହ√ଵ,଴ହ∙ଽଵ,ଽ଺ = ͹͸,ʹ ˑ˄/ˏˋː;                                                       (3.7) 

 ݊ଵு௠௔௫′ = ௡೎భ∙஽భ√∆భ∙ʜ೘𝑖೙ = ଵହ଴∙ହ√ଵ,଴ହ∙଼ଵ,ଽ଺ = ͺͲ,͹ ˑ˄/ˏˋː;                                               (3.8) 

 ݊ଵு௠𝑖௡′ = ௡೎భ∙஽భ√∆భ∙ு೘𝑎ೣ = ଵହ଴∙ହ√ଵ,଴ହ∙ଵ଴ଷ,ଷହ = ͹ͳ,ͻ ˑ˄/ˏˋː.                                              (3.9) 

 
ɇɚ Ƚɍɏ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊ ଵு௣′ , ݊ଵு௠௔௫′  ɢ ݊ ଵு௠𝑖௡′ . Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɨɥɨɠɟɧɢɟ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ ɫ ɭɱёɬɨɦ ɨɤɪɭɝɥёɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ 
ɭɬɨɱɧёɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊ଵு௣′  ɢ ݊ଵு௠𝑖௡′  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ ܳ′ଵ ɢ 𝜂˕, 
ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɪɚɜɟɧɫɬɜɨ (ɪɢɫ.3.1). 

 ܳ′ଵ ∙ 𝜂˕ = ே˃ˆ˓ଽ,଼ଵ∙஽భమ∙ʜ˓∙√ʜ˓∙𝜂ˆ = ଵ଼଴଴଴଴ଽ,଼ଵ∙ହమ∙ଽଵ,ଽ଺∙√ଽଵ,ଽ଺∙଴,ଽ଻ = Ͳ,ͺͷͺ ˏଷ/˔.               (3.10) 

 ܳ′ଵ ∙ 𝜂˕ = ே˃ˆ˓ଽ,଼ଵ∙஽భమ∙ʜ೘𝑎ೣ∙√ʜ೘𝑎ೣ∙𝜂ˆ = ଵ଼଴଴଴଴ଽ,଼ଵ∙ହమ∙ଵ଴ଷ,ଷହ∙√ଵ଴ଷ,ଷହ∙଴,ଽ଻ = Ͳ,͹ʹͲ ˏଷ/˔  (3.11) 

 
Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ ܳ′ଵ = Ͳ,ͻʹͻ ˏଷ/˔, 𝜂˕ = Ͳ,ͻʹͶ ˑ. ˈ. , ɞɥɹ 

ɤɨɨɪɞɢɧɚɬɵ ɫ ʜ௠௔௫: ܳ′ଵ = Ͳ,͹ͻ ˏଷ/˔, 𝜂˕ = Ͳ,ͻͳʹ ˑ. ˈ. 
Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬɵ ɫɥɟɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɦ ݍʜ௠𝑖௡ ɢ ݍʜ௠௔௫  ɢ 

ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɤɥɚɞɵɜɚɟɦ ɧɚ Ƚɍɏ: 
ʜ௠𝑖௡ݍ  = ொ೘𝑖೙஽భమ∙√ு೘𝑖೙∙∆ଵ = ଵହ଴ହమ∙√଼ଵ,ଽ଺∙ଵ,଴ହ = Ͳ,ͺͳͺ ˏଷ/˔;         (3.12) 

ʜ௠௔௫ݍ  = ொ೘𝑖೙஽భమ∙√ு೘𝑎ೣ∙∆ଵ = ଵହ଴ହమ∙√ଵ଴ଷ,ଷହ∙ଵ,଴ହ = Ͳ,͹ʹͻ ˏଷ/˔.         (3.13) 
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Ɋɢɫɭɧɨɤ 3.1 –Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɜɵɩɨɥɧɟɧɵ 

ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɞɪɭɝɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱёɬ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ 

ɉɚɪɚɦɟɬɪ 
Ɋɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɜ ɦɟɬɪɚɯ 

3,15 3,55 3,75 4,25 4,5 4,75 5 5,3 5,6 6 6,3 

ɄɉȾ 0,93 0,93 0,93 0,93 0,93 0,93 0,93 0,94 0,94 0,94 0,94 

N*,Ɇȼɬ 84,14 106,98 119,43 153,56 172,24 191,99 212,82 239,23 267,20 306,89 338,47 

z*, ɲɬ. 8,56 6,73 6,03 4,69 4,18 3,75 3,38 3,01 2,69 2,35 2,13 

z, ɲɬ. 10 8 8 6 6 4 4 4 3 3 3 

N, Ɇȼɬ 72 90 90 120 120 180 180 180 240 240 240 ∆ଵ 1,05 1,05 1,05 1,05 1,05 1,05 1,05 1,05 1,05 1,05 1,05 ݊௖ଵ′ 232,3 206,2 195,3 172,4 162,8 154,3 146,6 138,3 131,0 122,3 116,5 ݊௖ଵ 250 214,3 200 187,5 166,7 166,7 150 142,8 136,4 125 125 ݊௠𝑖௡′ 75,6 73,0 72,0 76,4 71,9 75,9 71,9 72,5 73,2 71,8 75,4 ݊௣′ 80,2 77,4 76,3 81,0 76,3 80,5 76,2 76,9 77,6 76,2 80,0 ݊௠௔௫ ′ 84,9 82,0 80,8 85,8 80,8 85,3 80,7 81,5 82,2 80,7 84,7 
Q'*ɤɩɞ 
ɩɪɢ ɇɪ 

0,928 0,913 0,818 0,848 0,756 1,017 0,858 0,764 0,912 0,794 0,769 

Q'*ɤɩɞ 
ɩɪɢ ɇmax 

0,779 0,766 0,686 0,712 0,634 0,854 0,720 0,685 0,818 0,712 0,646 

q*Hmin 2,065 1,625 1,456 1,133 1,010 0,907 0,818 0,728 0,652 0,568 0,515 

q*Hmax 1,839 1,447 1,297 1,009 0,900 0,807 0,729 0,648 0,581 0,506 0,458 
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3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɊɈ115-ȼ-500: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,                                                                                 (3.14)ܪ
 

ɝɞɟ ܼː˄ሺܳː˄ሻ-ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳː˄, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦: 
௦ܪ  = ܤ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ˘.˒ˎ,                                                     (3.15) 

 
ɝɞɟ ܤ-ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ ɜɨɞ.ɫɬ; 𝜎-ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ; 

ɇ-ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘.˒ˎ-ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ. Ⱦɥɹ ɊɈ-ɬɭɪɛɢɧ ∆ܼ˘.˒ˎ = ஻బଶ . 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ 
ɦɨɞɟɥɢ: 

଴ܤ  = ˏ଴ܤ ∙ ஽భː஽భˏ = Ͳ,͵ͳ͸ ∙ ହ଴,ହଵହ = ͵,Ͳ͹ ˏ,                                                       (3.16) 

 
ɝɞɟ ܤ଴ˏ = Ͳ,͵ͳ͸ ˏ; ܦଵˏ = Ͳ,ͷͳͷ ˏ. 

 ∆ܼ˘.˒ˎ = ଷ,଴଻ଶ = ͳ,ͷ͵ ˏ. 

 
Ɋɚɫɫɦɨɬɪɢɦ ɬɪɢ ɪɟɠɢɦɚ: 
1)Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ʜ௠௔௫: 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ 𝜎 = Ͳ,Ͳͻͳ. 
ɉɨ ɮɨɪɦɭɥɟ 3.14 ɢ 3.15 ɨɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɭ 

ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
௦ܪ  = ͳͲ,͵ − ଷସ଴,ହ଻ଽ଴଴ − Ͳ,Ͳͻͳ ∙ ͳͲ͵,͵ͷ − ͳ,ͷ + ͳ,ͷ͵ = Ͳ,ͷͷ ˏ. 

 ∇ܼ˓.ˍ. = ͵ͶͲ,ͷ͹ + Ͳ,ͷͷ = ͵Ͷͳ,ͳʹ ˏ. 
 
2)Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ʜ˓: 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ 𝜎 = Ͳ,ͳʹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
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௦ܪ = ͳͲ,͵ − ଷସ଴,଻଼ଽ଴଴ − Ͳ,ͳʹ ∙ ͻͳ,ͻ͸ − ͳ,ͷ + ͳ,ͷ͵ = −ͳ,Ͳͺ ˏ. 

 ∇ܼ˓.ˍ. = ͵ͶͲ,͹ͺ + ሺ−ͳ,Ͳͺሻ = ͵͵ͻ,͹Ͳ ˏ. 
 
3)Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ʜ௠𝑖௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ 𝜎 = Ͳ,ͳʹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ͳͲ,͵ − ଷସଵ,଴ସଽ଴଴ − Ͳ,ͳʹ ∙ ͺͳ,ͻ͸ − ͳ,ͷ + ͳ,ͷ͵ = Ͳ,ͳʹ ˏ. 

 ∇ܼ˓.ˍ. = ͵Ͷͳ,ͲͶ + Ͳ,ͳʹ = ͵Ͷͳ,ͳ͸ ˏ. 
 
ȼɵɛɢɪɚɟɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɪɚɜɧɭɸ: 
 ∇ܼ˓.ˍ. = ͵͵ͻ,͹Ͳ ˏ. 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ, ɜɵɛɢɪɚɟɦ ɬɭɪɛɢɧɭ ɊɈ115-ȼ ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ ܦଵ = ͷ ˏ. ɉɪɢ ɬɚɤɨɦ ɞɢɚɦɟɬɪɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɵ 
ɩɨɥɭɱɚɟɦ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɬɭɪɛɢɧ (ɪɚɜɧɨɟ 4), ɩɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ 
ɧɢɯ ɪɚɜɧɚ 180 Ɇȼɬ, ɢ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɚɤɨɝɨ ɱɢɫɥɚ ɬɭɪɛɢɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɢ ɚɝɪɟɝɚɬɨɜ, ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɠɟ ɧɟ 
ɜɨɡɧɢɤɧɭɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɜɵɛɨɪɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫ ɬɚɤɨɣ ɦɨɳɧɨɫɬɶɸ ɬɭɪɛɢɧɵ 
ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ, ɪɚɜɧɨɣ 150 ɨɛ/ɦɢɧ.  

 
3.3 Ɋɚɫɱёɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. 

ɉɨ Ƚɍɏ ɞɥɹ ɊɈ115-ȼ-500 ɦɵ ɜɵɛɢɪɚɟɦ: 
1. ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ܾ ଴ =  Ͳ,͵ͳ͸ ∙ ଴,  ܾ ଴ܦ = Ͳ,͵ͳ͸ ∙ ͷ = ͳ,ͷͺ ˏ; 
2. ɭɝɨɥ ɨɛɯɜɚɬɚ 𝜑 = 345°; 
3. ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ ܾଵ =  ܾ ଴ + ʹͲሺ˔ˏሻ  =  ͳ,͸ ˏ. 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦ ଵ =  ͷ ˏ: ܦ௔ = ͹,͸ͷˏ; ܦ௕ = ͸,͸ ˏ; ܦସ =ͺ,Ͳͷ ˏ; ܴସ = Ͷ,Ͳ͵ ˏ; ܴ =  Ͳ,Ͷˏ; ℎଵ = Ͳ,Ͷͳ ˏ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ: 
ଵܪ  = ܾଵ + ʹ ∙ ℎଵ;                                                                                            (3.17) 
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ଵܪ = ͳ,͸ + ʹ ∙ Ͳ,Ͷͳ = ʹ,Ͷʹ ˏ. 
 
ɉɪɢɧɢɦɚɟɦ ɩɨ ɪɢɫɭɧɤɭ 3.2 ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɪɚɜɧɭɸ 𝑣˔˓ = ͺ,Ͷ ˏ/˔. 
 

 
Ɋɢɫɭɧɨɤ 3.2- Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ 
ɬɭɪɛɢɧɵ 

 
ȼɵɱɢɫɥɢɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ˓ ∙ 𝜑ଷ଺଴°,                                                                                               (3.18) 

 
ɝɞɟ 𝜑-ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ܳ˓ = ʹʹʹ,͹ʹ ˏଷ/˔. 

 ܳ˅˘ = ʹʹʹ,͹ʹ ∙ ଷହଵ°ଷ଺଴° = ʹʹͲ,Ͷ͵ ˏଷ/˔ . 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘௩˔˓ ,                                                                                                         (3.19) 

ܨ˅  ˘ = ଶଶ଴,ସଷ଼,ସ = ʹ͸,ʹͶ ˏଶ. 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = √ி˅ ˘గ ,                                                                                                      (3.20) 

˘˅݌  = √ଶ଺,ଶସଷ,ଵସ = ʹ,ͺͻ ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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ܽ˅˘ = ܴସ + ଶ˘˅݌√ − ቀʜభଶ ቁଶ
,                                                                            (3.21) 

 ܽ˅˘ = Ͷ,Ͳ͵ + √ʹ,ͺͻଶ − ቀଶ,ସଶଶ ቁଶ = ͸,͸ͷ ˏ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ + ˘˅݌ = ͸,͸ͷ + ʹ,ͺͻ = ͻ,ͷͶ ˏ.                                                    (3.22) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ 𝜑̝

 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ଵʠ ∙ ⱷ = ܽ − √ܽଶ − ଶ݌ = ͸,͸ͷ − √͸,͸ͷଶ − ʹ,ͺͻଶ = Ͳ,͸͸,                           (3.23) 

 ଵʠ = Ͳ,͸͹ͺ, 

 ⱷ = 𝜑˅˘ଷ଺଴° = ଷହଵ°ଷ଺଴° = Ͳ,ͻ͹ͷ.                                                                               (3.24) 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖ɱɟɪɟɡ ∆𝜑 = ͳͷ°, 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
ɉɪɨɢɡɜɟɞёɦ ɪɚɫɱёɬɵ ɞɥɹ 𝜑 = ͵͵͸°. 
ɉɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɟɲɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ x: 
 𝑥 = ⱷʠ + √ଶ∙ோర∙ⱷ஼ − ቀுభଶ ቁ,                                                                                  (3.25) 

 𝑥 = Ͳ,͸Ͷ + √ଶ∙ସ,଴ଷ∙଴,ଽଷଵ,ସ଺ − ቀଶ,ସଶଶ ቁ = ʹ,ͷ͸ ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ = ܴସ + 𝑥 = Ͷ,Ͳ͵ + ʹ,ͷ͸ = ͸,ͷͺ ˏ           .(3.26) 
 
Ɋɚɞɢɭɫ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
݌  = √𝑥ଶ + ቀுభଶ ቁଶ = √ʹ,ͷ͸ଶ + ቀଶ,ସଶଶ ቁଶ = ʹ,ͺ͵ ˏ.          (3.27) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ = ܽ + ݌ = ͸,ͷͺ + ʹ,ͺ͵ = ͻ,Ͷͳ ˏ.            (3.28) 
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ȼɫɟ ɪɚɫɱёɬɵ ɩɨɦɟɳɚɟɦ ɜ ɬɚɛ.3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
ϕ ɇɟ ɢɦɟɸɬ ɛɭɤɜɟɧɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ 𝑥 𝑥ଶ ݌ଶ ݌ ܽ ܴ 

Ƚɪɚɞɭɫɵ
 

𝜑 ͵͸Ͳ 𝜑 ʠ 

ʹ∙ܴ ସ∙
[ ͵] ,ˏ 

[ Ͷ] − (
ʜ ଵʹ )ଶ ,ˏ 

√[ ͷ] , ɦ
-2

 

[ ͸] +[ ͵
] ,ˏ [ ͹]ଶ , ɦ
2  

[ ͺ] +ቀ
ʜ భ ଶቁଶ , ɦ

2  

√[ ͻ] , ɦ
 

ܴ ସ+[ ͹
] , ɦ 

[ ͳͲ] +
[ ͳͳ] , ɦ

 

1 2 3 4 5 6 7 8 9 10 11 12 
351 0,975 0,66 5,29 3,83 1,96 2,61 6,83 8,30 2,88 6,64 9,54 
336 0,933 0,64 5,11 3,65 1,91 2,56 6,48 8,00 2,83 6,58 9,41 
321 0,892 0,61 4,93 3,47 1,86 2,47 6,12 7,59 2,75 6,50 9,25 
306 0,850 0,59 4,75 3,28 1,81 2,40 5,77 7,23 2,69 6,43 9,12 
291 0,808 0,57 4,56 3,10 1,76 2,33 5,41 6,88 2,62 6,35 8,97 
276 0,767 0,54 4,37 2,91 1,71 2,25 5,06 6,52 2,55 6,27 8,83 
261 0,725 0,52 4,18 2,72 1,65 2,17 4,70 6,17 2,48 6,19 8,68 
246 0,683 0,50 3,99 2,53 1,59 2,09 4,35 5,81 2,41 6,11 8,52 
231 0,642 0,47 3,80 2,33 1,53 2,00 4,00 5,46 2,34 6,02 8,36 
216 0,600 0,45 3,60 2,13 1,46 1,91 3,64 5,10 2,26 5,93 8,19 
201 0,558 0,42 3,40 1,93 1,39 1,81 3,29 4,75 2,18 5,84 8,02 
186 0,517 0,40 3,19 1,73 1,32 1,71 2,93 4,40 2,10 5,74 7,83 
171 0,475 0,37 2,99 1,52 1,23 1,61 2,58 4,04 2,01 5,63 7,64 
156 0,433 0,34 2,78 1,31 1,15 1,49 2,22 3,69 1,92 5,52 7,44 
141 0,392 0,32 2,56 1,10 1,05 1,37 1,87 3,33 1,83 5,39 7,22 
126 0,350 0,29 2,35 0,88 0,94 1,23 1,51 2,98 1,73 5,26 6,98 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ϕ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 

ɷɥɥɢɩɫɚ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ R ɢ ϕ ɞɨ 
ɤɨɨɪɞɢɧɚɬɵ (𝜑 = Ͳ;  ܴ = ଺,଺ଶ ). ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɪɨɞɥɹɟɦ ɞɨ 0° ɢ ɩɨɥɭɱɚɟɦ 
ɡɚɜɢɫɢɦɨɫɬɶ ܴ = ݂ሺ𝜑ሻ (ɪɢɫ.3.3). 

 

 
Ɋɢɫɭɧɨɤ 3.3- ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  ܴ = ݂ሺ𝜑ሻ 
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ɋ ɲɚɝɨɦ ∆𝜑 = ͳͷ° ɫ ɪɢɫ.5 ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ R ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ. ܴሺ𝜑=ଵଵଵሻ = ͸,͹͵ ˏ. 
 
Ȼɨɥɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ଵ݌  = ுభଶ∙ୱ୧୬ ௔ೖ = ଶ,ସଶଶ∙ୱ୧୬ ଷହ = Ͳ,͹Ͳ ˏ.                                                                    (3.29) 

 
ɝɞɟ ܽ௞ = ͵ͷ°. 

ȼɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ρ1 ɩɪɢɧɢɦɚɸɬ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɜɫɟɯ ɷɥɥɢɩɬɢɱɟɫɤɢɯ 
ɫɟɱɟɧɢɣ. 

Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
ଶሺ𝜑=ଵଵଵሻ݌  = ோሺ𝜑=భభభሻ−ሺோర+௣భ∙ሺଵ−௖௢௦௔ೖሻଶ∙௖௢௦௔ೖ ,                                                             (3.30) 

ଶሺ𝜑=ଵଵଵሻ݌  = ହ,଺ହ−ሺସ,଴ଷ+଴,଻଴∙ሺଵ−௖௢௦ଷହ°ሻଶ∙௖௢௦ଷହ° = ͳ,ͷ͹͵ ɦ. 

 
Ɂɧɚɱɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɢ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ ɡɚɧɨɫɹɬ ɜ ɬɚɛɥɢɰɭ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɂɧɚɱɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɢ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ  
ϕ, ɝɪɚɞ  1݌, ɦ R, ɦ  2݌, ɦ 
111 

0,89 

6,73 1,573 
96 6,45 1,403 
81 6,14 1,213 
66 5,79 1,000 
51 5,45 0,792 
36 4,96 0,493 
21 4,33 0,109 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɫɬɨɹɧɧɭɸ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ݇ = ொ˓ଶ∙గ∙ଵ ʠ⁄ = ଶଶ଺,଴଼ଶ∙ଷ,ଵସ∙଴,଺଺ = ͷͶ,Ͷͷ.                                                                    (3.31) 

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɋɄ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 
ߜ݃ݐ  = ொ˓/ሺଶ∙గ∙௕భሻ௞ = ଶଶ଺,଴଼/ሺଶ∙ଷ,ଵସ∙ଵ,଺ሻହସ,ସହ = Ͳ,Ͷͳ,                                                  (3.32) 

ߜ  = ݃ݐܿݎܽ ቀொ˓/ሺଶ∙గ∙௕భሻ௞ ቁ = ሺͲ,Ͷͳሻ݃ݐܿݎܽ = ʹʹ°.                                             (3.33) 

 
ɋɬɪɨɢɦ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɨ 

ɪɚɫɫɱɢɬɚɧɧɵɦ ɜɵɲɟ ɩɚɪɚɦɟɬɪɚɦ (ɪɢɫɭɧɨɤ 3.4) 
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Ɋɢɫɭɧɨɤ 3.4- Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே𝑎ୡ୭ୱ 𝜑 = ଵ଼଴଴,ଽ = ʹͲͲ ʛʑʏ.                                                                   (3.34) 

 
ɝɞɟ cos 𝜑 = Ͳ,ͻ-ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ: 
݌  = ଺଴଴଴௡೎ = ଺଴଴଴ଵହ଴ = ͶͲ.                                                                                    (3.35) 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ 1000/260-40. 
 
3.5 ȼɵɛɨɪ Ɇɇɍ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
3.5.1 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ʜ௠௔௫ɢ ܦଵ ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɩɨ ɫɩɪɚɜɨɱɧɢɤɭ 

[3, ɫ.143] ɬɢɩɨɪɚɡɦɟɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ʜ௠௔௫ =ͳͲ͵,͵ͷ ˏ ɢ ܦଵ = ͷ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɞɯɨɞɢɬ Ɇɇɍ 6,3/1-40-8-2. 
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3.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ  
 
Ɋɟɝɭɥɹɬɨɪɵ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12405-81 «Ɋɟɝɭɥɹɬɨɪɵ 

ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɦɢ, ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɦɢ ɢ 
ɤɨɜɲɨɜɵɦɢ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɫɨɫ-ɬɭɪɛɢɧɚɦɢ.  

ɉɨ ɱɢɫɥɭ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɞɜɭɯ ɢɫɩɨɥɧɟɧɢɹɯ: 
ɗȽɊ- ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɨɞɧɢɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ (ɛɟɡ ɤɨɦɛɢɧɚɬɨɪɚ), 
ɗȽɊɄ-ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ (ɫ ɤɨɦɛɢɧɚɬɨɪɨɦ). 

ȼ ɫɩɪɚɜɨɱɧɢɤɟ [3, ɫ.103] ɩɪɢɜɟɞɟɧɵ ɜɫɟ ɬɢɩɵ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɪɟɝɭɥɹɬɨɪɨɜ ɞɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɜɵɩɭɳɟɧɧɵɯ ɉɈ ɅɆɁ ɫ 1961 
ɝɨɞɚ.  

Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ-500 ɜɵɛɢɪɚɟɦ ɗȽɊ-Ɇɉ-150-4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
4.2.1.1 ɋɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
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S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭ୱφʒ ,                 (4.1) 

 S˓˃˔˚ = ଶ଴଴−଻,ଶ଴,଼ହ = ʹʹ͸,ͺʹ  ʛʑ ∙ ʏ. 

 
ɝɞɟ ̝ܲ .ː. –ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 250000/220-ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/220 Sːˑˏ, Ɇȼ∙ ʏ Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

250 242 15,75 11 600 207 0,5 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣa౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସଶ଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͷͻʹ ˚/ˆˑˇ.    (4.2) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,              (4.3) 
 

ɝɞɟ Ɋ = 0,9 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,03 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 t˓˃˄ = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ͵Ͳ − Ͳ,Ͳ͵ ∙ ͸Ͳ = ͺ͹͵͹ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ʹͲ͹ ∙ ͺ͹͵͹ = ͳͺͲͺ,ͷ͸ ʛʑ˕ ∙ ˚,         (4.4) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,଺଺଴ଵ ∙ ቀଶଶ଺,଼ଶଶହ଴ ቁଶ ∙ ʹͷͻʹ = ͳʹͺͲ,ʹͳ ʛʑ˕ ∙ ˚.       (4.5) 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕.ʠʜଵ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹː ,              (4.6) 
 ʗ˒ˑ˕.ʠʜଵ = Ͳ,Ͳ͵ͺ ∙ ͳͺͲͺ,ͷ͸ + Ͳ,Ͳ͵ͺ ∙ ͳʹͺͲ,ʹͳ = ͳͳ͹,͵͹ ˕ы˔. ˓˖˄/ˆˑˇ, 
 

ɝɞɟ     ߚଵ, ˕ଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ˍʑߚ  ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ⱦɥɹ 4-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ =  Ͷ ∙ ͳͳ͹,͵͹ = Ͷ͸ͻ,Ͷͻ ˕ы˔. ˓˖˄/ˆˑˇ. 
 
4.2.1.2 ɋɯɟɦɚ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ 

ɝɟɧɟɪɚɬɨɪɚ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ଶ∙ሺʟʒ ːˑˏ−ʟ˔.ː.ሻୡ୭ୱφʒ = ଶ∙ሺଶ଴଴−଻,ଶሻ଴,଼ହ = Ͷͷ͵,͸ͷ ʛʑ ∙ ʏ,           (4.7) 

 
ɝɞɟ     ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 520000/220-ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ - 520000/220 Sːˑˏ, ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
520 242 15,75 13 1250 300 0, 3 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣa౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସଶ଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͷͻʹ ˚/ˆˑˇ,    (4.8) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,͵ ∙ ͺ͹͵͹ = ʹ͸ʹͳ,ͳͲ ʛʑ˕ ∙ ˚,          (4.9) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
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ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଵ,ଶହ଴ଶ ∙ ቀସହଷ,଺ହହଶ଴ ቁଶ ∙ ʹͷͻʹ = ʹͶ͸ͷ,ͺͻ ʛʑ˕ ∙ ˚,      (4.10) 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.6: 
             ʗ˒ˑ˕.ʠʜଵ = Ͳ,Ͳ͵ͺ ∙ ʹ͸ʹͳ,ͳͲ + Ͳ,Ͳ͵ͺ ∙ ʹͶ͸ͷ,ͺͻ = ͳͻ͵,͵ͳ ˕ы˔. ˓˖˄/ˆˑˇ 
 
Ⱦɥɹ 2-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕.ʠʜଵ =  ʹ ∙ ͳͻ͵,͵ͳ = ͵ͺ͸,͸ͳ ˕ы˔. ˓˖˄/ˆˑˇ. 

 
4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 

1% ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Sʒ ːˑˏ = Ͳ,Ͳͳ ∙ ͹ʹͲ/Ͳ,ͺͷ = ͺ,ͷ ʛʑ ∙ ʏ,         (4.11) 
 

ɝɞɟ     S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː.. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ʉɚɥɭɝɚɷɧɟɪɝɨ-ɮɢɧɚɧɫ" ɜɵɛɢɪɚɟɦ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɫɟɪɢɢ ɌȾɇɋ-10000/35. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇɋ-10000/35  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

10 15,75 6 5,3 24 5,4 

 
4.4 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ 1000/260-40 

ɩɪɨɢɡɜɨɞɫɬɜɚ ȽɉɁ "ɗɅȿɄɌɊɈɌəɀɆȺɒ". 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
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Ɍɚɛɥɢɰɚ 4.4 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 1000/260-40 ɍɏɅ4 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ, ɆȼȺ 

ʟˆ ːˑˏ, 
Ɇȼɬ 

x"ୢ  x ′ୢ  xୢ 

236 200 15,75 0,85 0,95 0,37 0,45 1,42 
 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = ݐ ∙ ʙʝʟʢ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː.,            (4.12) 
 

ɝɞɟ ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
            ʙଵ = ͳͲ ∙ ͳͷ ∙ ͵ + Ͷ ∙ ͳͷͲ + ʹ ∙ ʹ,ʹ = ͳͲͷͶ,Ͷ ˏˎː. ˓˖˄.  
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʙଶ = ͹ ∙ ͳͷ ∙ ͵ + ʹ ∙ ͵ͻ͸,͹ + ʹ ∙ ʹ,ʹ = ͳͳͳʹ,ͺ ˏˎː. ˓˖˄. 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,               (4.13) 
 

ɝɞɟ    ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɪɨɰɟɧɬɧɨɣ ɫɬɚɜɤɟ ɡɚ ɯɪɚɧɟɧɢɟ ɫɪɟɞɫɬɜ ɜ ɛɚɧɤɟ ߙ (ɩɪɢɤɚɡ 
Ɇɢɧɫɬɪɨɹ №209 ɨɬ 14.09.92); ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = ߙ = ͳͷ% = Ͳ,ͳͷ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ 
(4.13): 

 ʖଵ = Ͳ,ͳͷ ∙ ͳͲͷͶ,Ͷ  + ͺͺ,͸ͻ  = ʹͶ͸,ͺͷ ˏˎː. ˓˖˄. 
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ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.13). 

            ʖଶ = Ͳ,ͳͷ ∙ ͳͳͳʹ,ͺ + ͻ͵,͸͹ = ʹ͸Ͳ,ͷͻ ˏˎː. ˓˖˄. 
 
ɂɡ ɫɪɚɜɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 

ɜɚɪɢɚɧɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɧɢɦɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5%, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɜɚɪɢɚɧɬ. ȼɵɛɪɚɧɚ ɫɯɟɦɚ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.6 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍȼɇ ɢ ɦɚɪɤɢ 

ɩɪɨɜɨɞɨɜ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ;              (4.14) 
 S∑ = Ͷ ∙ ሺʹ͵͸ − Ͷሻ = ͻʹͺ ʛʑ ∙ ʏ. 
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;       cosφ˔ = Ͳ,ͺͷ. 
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = ୗ∑ሺʙ∙୔ː˃˕./ୡ୭ୱφ˔ሻ = ଽଶ଼ሺଵ,ଶ∙ଵଷହ/଴,଼ହሻ = ͵,ͻ͹ ˛˕.          (4.15) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ + ͳ = ͷ ɲɬ. 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଽଶ଼ହ∙√ଷ∙ଶସଶ = Ͳ,ͶͶ͵ ˍʏ           (4.16) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͶͶ͵ = Ͷ͸ͷ,ͳͷ ʏ,         (4.17) 
 

ɝɞɟ α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/39, 
ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 
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ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଽଶ଼ሺହ−ଵሻ∙√ଷ∙ଶଶ଴ = Ͳ,͸Ͳͺ ˍʏ.          (4.18) 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/39 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0, Ɉɦ/ɤɦ Х0, Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 

Ɂɧɚɱɟɧɢɟ 0,011 0,11 2,6·10-6 
 
4.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ 3 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ ɧɟ 

ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ ɨɞɧɨɦ 
ɢɡ Ɋɍ; 

 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

 ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

 
4.7.1 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ-220 ɤȼ 
 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɈȺɈ ɎɋɄ ȿɗɋ [4] ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ.  
ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɫɯɟɦɵ Ɋɍ: 
1. ɇɚɩɪɹɠɟɧɢɟ ɩɟɪɟɞɚɱɢ — 220ɤȼ; 
2. ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220ɤȼ: 9 (5 ȼɅɗɉ 220 ɤȼ, 4 ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ 

ɝɟɧɟɪɚɬɨɪ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ). 
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ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ, 
ɫɨɝɥɚɫɧɨ [4] ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɬɪɟɛɢɬɟɥɹ ɩɟɪɜɨɣ ɤɚɬɟɝɨɪɢɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɯɟɦɚ 
ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ 
ɫɛɨɪɧɵɯ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɯɟɦɚɦ Ɋɍ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ: ɧɚɞɟɠɧɨɫɬɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɢ, 
ɩɪɨɫɬɨɬɟ, ɜɨɡɦɨɠɧɨɫɬɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 4.2- ɋɯɟɦɚ Ɋɍȼɇ 220 ɤȼ 

 
4.8 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɭ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin 

 
4.8.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.4.3. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 𝑥ʒ = 𝑥ௗ′′ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,͵͹ ∙ ଵହ,଻ହ మଶଷ଺ = Ͳ,͵ͻ ʝˏ.           (4.19) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
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ʒܧ = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,ͺ ˍʑ.           (4.20) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 𝑥ʡ = ௎ʙ%∙௎˅ːమଵ଴଴∙ௌːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙ଶଷ଺ = ʹͷ,͹͹ ʝˏ.            (4.21) 

 
ɋɢɫɬɟɦɚ: 
 𝑥ʠ = ௎˅ːమௌ ˍˊ = ଶଶ଴మଵହ଴ = ͵ʹʹ,͸͹ ʝˏ.            (4.22) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 𝑥ʚ = ௫బ,˖ˇ∙௟௡ = ଴,ସଶ∙ଽ଴ହ = ͹,ͷ͸ ʝˏ.             (4.23) 

 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ʹ͵Ͳ ˍʑ.              (4.24) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵହ,଻ହଶସଶ = Ͳ,Ͳ͸ͷ.              (4.25) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ݎ̂  = ௫ʒହ଴ = Ͳ,ͲͲ͹ͺ ʝˏ.               (4.26) 

ݎ̝  = ௫ʠଶ଴ = ͳ͸,ͳ͵ ʝˏ.               (4.27)                              ˎݎ = ௥బ,˖ˇ∙௟௡ = ଴,଴଻ହ∙ଽ଴ହ = ͳ,͵ͷ ʝˏ.             (4.28)                               ̞ݎ = Δ௉ೖଶ ∙ ௎˅ːௌːˑˏమ = ଺଴଴∙ଵ଴−యଶ ∙ ଶସଶଶହ଴మ = Ͳ,ͲͲͳʹ ʝˏ.           (4.29) 
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Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 

 
4.8.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin3 
 
ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ RastrWin3. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.6. 

ɇɚ ɪɢɫɭɧɤɚɯ 4.4- 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.4- ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 4.5- ȼɟɬɜɢ 
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Ɋɢɫɭɧɨɤ 4.6- Ⱦɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 

 
Ɍɚɛɥɢɰɚ 4.6 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 

Ɍɨɱɤɚ ɄɁ Ɍɢɩ ˒ܫ .଴, Ⱥ 𝑖˖, Ⱥ 

Ʉ2 3ɮ 77,23 130,82 
Ʉ1 3ɮ 5,99 10,21 
Ʉ1 1ɮ 8,10 13,81 

 
4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 

ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 
ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ:  

1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3)  ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 
ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ 
ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 

4)  ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. 
ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɨɛɦɨɬɤɚɯ, 
ɤɨɧɬɚɤɬɚɯ; ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, ɨɫɨɛɟɧɧɨ 
ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
4.9.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 
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ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ 
ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ. 

ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1-Ɍ4: 
˘˃ˏ.˄˃˓ ʡܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʡ ːˑˏ∙௄˕ = ଵ,଴ହ∙ଶହ଴√ଷ∙ଶଶ଴∙ଵହ,ଷ଻ = Ͳ,ͲͶͷ ˍʏ,         (4.30) 

 
ɝɞɟ ܷʡ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܵʡ ːˑˏ-ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɍɨɤ ɪɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ Ƚ1-Ƚ4: 
˘˃ˏ.˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ ௌʒ ːˑˏ√ଷ∙௎ʒ ːˑˏ = ଵ,଴ହ∙ଶଷ଺√ଷ∙ଵହ,଻ହ = ͻ,Ͳͺ ˍʏ,          (4.31) 

 
ɝɞɟ ܷʒ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵʒ ːˑˏ-ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 
˘˃ˏ.˄˃˓,ʚଵ−ʚହܫ  = ଵ,଴ହ∙ௌ˓˃˄.ˏ˃˘√ଷ⋅௡𝑊⋅௎ːˑˏ = ଵ,଴ହ∙ሺௌʒభ−ʒర−ௌ˕˔ːሻ√ଷ⋅௡𝑊⋅௎ːˑˏ ,          (4.32) 

˘˃ˏ.˄˃˓,ʚଵ−ʚହܫ  = ଵ,଴ହ∙ሺଶଷ଺∙ସ−଼,ସ଻ሻ∙ଵ଴య√ଷ⋅ହ⋅ଶଶ଴ = ͷͳ͸ ʏ, 

ˉ˕˖.˄˃˓,ʚଵ−ʚହܫ  = ଵ,଴ହ∙ሺௌʒభ−ʒర−ௌ˕˔ːሻ√ଷ⋅ሺ௡𝑊−ଵሻ⋅௎ːˑˏ = ଵ,଴ହ∙ሺଶଷ଺∙ସ−଼,ସ଻ሻ∙ଵ଴య√ଷ⋅ସ⋅ଶଶ଴ = ͸ͶͶ ʏ.       (4.33) 

 
4.9.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220ɍɏɅ1 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɦɚɲ» 
(ȿɤɚɬɟɪɢɧɛɭɪɝ). Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 1ȽɈɋɌ 15150-69.  

ȼɟɪɯɧɟɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ +40℃, 
ɧɢɠɧɟɟ -60℃.  

 
Ɍɚɛɥɢɰɚ 4.7 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220ɍɏɅ1 

U ɧɨɦ, ɤȼ Uɪɚɛ ɧɚɢɛ, ɤȼ Iɧɨɦ, Ⱥ Iɨɬɤɥ.ɧɨɦ., ɤȺ 
220 252 2500 50 
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ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 ʑˍ,ːˑ˓ˏ = Iଶ̞ ⋅ t˕,               (4.34) 
 ʑˍ,ːˑ˓ˏ = ͷͲଶ ⋅ Ͷ = ͳͲͲͲͲ ˍʏ ⋅ ˔. 
 

ɝɞɟ  t˕=4 ɫ; 50=்ܫ ɤȺ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 ʑˍ,˓˃˔˚ = I˒.ˑଶ ⋅ ሺt˅ + t˓ˊሻ,              (4.35) 
 ʑˍ,˓˃˔˚ = ͺ,ͳͲଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = ͳͻ͹,Ͷͻ ˍʏ ⋅ ˔. 
 ʑˍ,ːˑ˓ˏ > ʑˍ,˓˃˔˚. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 

ɫɬɨɣɤɨɫɬɶ. 
ȼɵɤɥɸɱɚɬɟɥɶ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɬɢɩɚ 

ɌȼȽ-220. ɍɫɬɚɧɚɜɥɢɜɚɟɦ 4 ɤɨɦɩɥɟɤɬɚ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɌȼȽ-220 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220 

U ɧɨɦ, ɤȼ Iɩɟɪɜɢɱ, Ⱥ Iɜɬɨɪɢɱ, Ⱥ tɩɪɨɬɟɤ  Iɬɟɪɦ.ɫɬ, ɫ Iɬɟɪɦ.ɫɬ., ɤȺ 
220 2000 5 3 50 
 
ȼɵɛɪɚɧ: Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ- 220 ɍɏɅ1. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȽ -220 ɍɏɅ1, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɁɗɌɈ». Ɋɚɡɴɟɞɢɧɢɬɟɥɢ 

ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ- 220 ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220, ɫ ɫɨɡɞɚɧɢɟɦ 
ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ, ɚ ɬɚɤɠɟ ɡɚɡɟɦɥɟɧɢɹ ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ ɤɚɤ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɬɚɤ ɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ (ɬɚɛɥ.4.9). 

ɋɟɪɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɊȽ- 220 ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɪɨɫɫɢɣɫɤɢɦ ɫɬɚɧɞɚɪɬɚɦ, ȽɈɋɌ Ɋ 52726-2007, ɚ ɬɚɤɠɟ ɩɨɥɧɨɫɬɶɸ ɚɞɚɩɬɢɪɨɜɚɧɵ 
ɤ ɪɨɫɫɢɣɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. 

 
Ɍɚɛɥɢɰɚ 4.9 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-220/1000 ɍɏɅ1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ- 220 
Uɫɟɬɢ ɧɨɦ =220 ɤȼ Uɧɨɦ = 220 ɤȼ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.9 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ- 220 

Iɩɨ = 8,5 ɤȺ Iɧɨɦ = 1000 Ⱥ 

iɭ = 18 ɤȺ 
Iɬɟɪɦ.ɫɬ. = 31,5 ɤȺ 

Iɞɢɧ.ɫɬ. = 80 ɤȺ 

 
4.9.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220ɍ1. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220ɍ1, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220 
ɤȼ, ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ «ɍ». 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅ ʏ: 1200. 
 
4.9.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ) 
 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ ɫɟɪɢɢ Ɉɉɇ-ɊɄ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ «Ɍɚɜɪɢɞɚɗɥɟɤɬɪɢɤ». 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɭ 
ɧɚɩɪɹɠɟɧɢɹ. Ɉɉɇ-ɊɄ-220 ɍɏɅ1. 

 
4.10 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
4.10.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20 ɮɢɪɦɵ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ» 
(ɬɚɛɥɢɰɚ 4.10). 

ɗɥɟɝɚɡɨɜɵɟ ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȽȽ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 20 ɤȼ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 
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Ɍɚɛɥɢɰɚ 4.10 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

15,75 20 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

9,08 10 

Ɍɨɤ ɄɁ, ɤȺ 77,23 90 
 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɨ (4.36) ɢ (4.37): 
 ʑˍ,ːˑ˓ˏ = Iଶ̞ ⋅ t˕,               (4.36) 
 ʑˍ,ːˑ˓ˏ = ͻͲଶ ⋅ Ͷ = ͵ʹͶͲͲ ˍʏ ⋅ ˔, 
 

ɝɞɟ t˕=4 ɫ; ்ܫ = ͻͲ ˍʏ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
 ʑˍ,˓˃˔˚ = I˒.ˑଶ ⋅ ሺt˅ + t˓ˊሻ,              (4.37) 
 ʑˍ,˓˃˔˚ = ͹͹,ʹ͵ଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = ͳ͹ͻͷ͵,Ͳ͸ ˍʏ ⋅ ˔. 
 ʑˍ,ːˑ˓ˏ > ʑˍ,˓˃˔˚. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 

ɫɬɨɣɤɨɫɬɶ. 
ȼɵɛɪɚɧ: Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 20/10000 ɍ1. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȼɊ 20/10000 ɍ1, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɍɪɚɥɶɫɤɢɣ ɡɚɜɨɞ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ (ɬɚɛɥɢɰɚ 4.11). 
 

Ɍɚɛɥɢɰɚ 4.11 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 20/10000 ɍ1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 20 
Uɫɟɬɢ ɧɨɦ = 15,75 ɤȼ Uɧɨɦ = 20 ɤȼ 

Iɪɚɛ max = 9080 Ⱥ Iɧɨɦ = 10000 Ⱥ 
Iɩɨ = 77,23 ɤȺ 

Iɬɟɪɦ.ɫɬ. = 63 ɤȺ 
Iɞɢɧ.ɫɬ. = 160 ɤȺ iɭ = 130,82 ɤȺ 

 
4.10.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-10. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-10, ɩɪɨɢɡɜɨɞɫɬɜɚ, «ɌɄɗɧɟɪɝɨ», 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ 
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ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅ ʏ: 630. 
 
4.10.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 
 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ10. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ10 (ɈɈɈ «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɬɨɤɚ») ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ, ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɈɅ10 ɪɚɫɫɱɢɬɚɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɪɚɣɨɧɚɯ 
ɫ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ (ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ «ɍ»), ɩɨ ȽɈɋɌ 15150. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 5Ɋ; 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5; 
 
4.10.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ) 
 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ ɫɟɪɢɢ Ɉɉɇ-ɉ-10 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 15,75 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ «Ɂɚɜɨɞ ɷɧɟɪɝɨɡɚɳɢɬɧɵɯ 
ɭɫɬɪɨɣɫɬɜ». 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɭ 
ɧɚɩɪɹɠɟɧɢɹ.  

 
4.11 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɫɟɬɟɜɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. Ⱥɋ-Ɇ3 ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɬɚɤɠɟ ɞɥɹ 
ɜɤɥɸɱɟɧɢɹ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɫɜɹɡɵɜɚɸɳɟɣ ɧɟɫɢɧɯɪɨɧɧɵɟ ɱɚɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ 
ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; 
ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35°ɋ).  
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ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ 
«ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ.  

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ - ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
1) ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ 1000/260-40: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
2) ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 250000/220-ɍɏɅ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
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 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ. 
3) ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ ɌɋɁ 4000/10: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
4) ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- - Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- - Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
5.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͺ͸ͷͳ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͳͲͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,              (5.1)ܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,             (5.2)ܫ
 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,              (5.3)ܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଷ଻ ∙ ͺ͸ͷͳ = ʹ͸Ͷʹ,ͳ ʏ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூ𝑇 ,                 (5.4) 

ʡܭ  > ଶ଺ସଶ,ଵ∙ଶଶ଺ସଶଵ , 

ʡܭ  > Ͳ,ʹ. 
 

ɝɞɟ ܭʜ = ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ்ܫ- ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ (ܫʡ =  .ʛʏʙʠሻܫ
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ˔˓.బʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                (5.5) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ˔˓.బʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                (5.6) 
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ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  
(UN (UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 
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Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ 

ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɡɟɦɥɟ; ʠʑʡ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠʑʒ – ɟɦɤɨɫɬɶ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ + ʠʑʡ,              (5.7) 
Σܥ  = Ͳ,ͲͲ͹͵ + ͳ,Ͳʹ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ + Ͳ,ͳ͵ = ͳ,Ͷʹͷ ˏˍʣ˗˃ˊ˖. 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,               (5.8) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ.             (5.9) 
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ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳʹ,ͳͻ ʏ.            (5.10) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.8): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹͵ ∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ସଶହ = ͳͶ͸,ͳͷ ʑ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,              (5.11) 

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷͳͷ,͹ͷ√͵∙Ͳ,ͳ͵ ∙ ͳͶ͸,ͳͷ, 

 ܷʠʟ ൒ ʹ,ͷͶ, 
 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 
3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 

 ʤ = ଵʙʡ+ଶ.                (5.12) 

 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 



 

69 
 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ʑ.            (5.13) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ʑ.             (5.14) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூʜ,                 (5.15) 

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ஺ூ∗మమ ,                 (5.16) 
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ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.              (5.17) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,              (5.18) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.               (5.19)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔. 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ,                 (5.20) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  .ʠʟݐ
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
 ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
 ɢɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖܫ  ൑ ூమమ௄ʦ,                 (5.21) 
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.ଶʠ.ʖܫ = ଵଵ,ଷ∙(௫೏′′+௫ʒ+௫ʡ) = ଵଵ,ଷ∙ሺ଴,ଷ଻+଴,ଶସ+଴,଴଺଺ሻ = ͳ,ͳͶ ˑ. ˈ.,         (5.22) 

 
ɝɞɟ 𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

.ଶʠ.ʖܫ  ൑ ூమʛʗʜమ௄ʦ = ூʛʗʜమ௄ʦ∙√ଷ.               (5.23) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
ʛʗʜܫ  = ʙʖሺଶሻܫ = ா∑ ʒଶሺ˘ˎ+˘∑ʒሻ + ʔ𝐶ሺ˘˔+ ˘ˎ೙−భሻଶ.             (5.24) 

ʛʗʜ∗ܫ  = ଵ,ଵଷଶሺ଴,଴ଷଵ+଴,଴଺ሻ + ଵቀଵ+బ,బయభఱ−భ ቁଶ = ͸,͹Ͳ, 

ܫ˄  = ௌ˄√ଷ∙௎˄಺ = ଵହ଴√ଷ∙ଶଷ଴ = Ͳ,͵ͺ,              (5.25) 

ʛʗʜ.ʒܫ  = ʛʗʜ/ሺ∗ܫ ˆܰˈː + ˎܰሻ = ͸,͹Ͳ/ͻ = Ͳ,͹Ͷ ,           (5.26) 
ʛʗʜܫ  = ʛʗʜ.ʒܫ ∙ ܫ˄ = Ͳ,͹Ͷ ∙ Ͳ,͵ͺ = Ͳ,ʹͺ ˍʏ,           (5.27) 
.ଶʠ.ʖܫ  ൑ ଶ∙ூʙʖሺమሻ∙ʙʡ√యʙʦ =  ଶ∙଴,ଶ଼∙ଵହ,ଷ଻√యభ,మ =   ͸,Ͳʹ ˍʏ.            (5.28) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,             (5.29)ܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ.              (5.30)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ ∙  ʜʝʛ,             (5.31)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵହ଻ହ଴ଵ,଴ଷ∙ଵହ଻,ହ = ͸͸,Ͳʹ ʑ.            (5.32) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 
– ɇɢɠɧɢɣ Ʉɭɪɚɧɚɯ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹ͵,ʹͺ + ଴,ହ଼ ∙ Ͷͳ,ͻ͹ = ʹͷ,͵Ͷ ʝˏ,        (5.33) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ܭʡ = ͷ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 220 
ɤȼ; 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √Ͷͳ,͵ͳଶ + ͹,͵ͺଶ = Ͷͳ,ͻ͹ ʝˏ        .(5.34) 

 ܼʡ = ௎ೖ%∙௎˄మௌːˑˏ,˕ = ଴,ଵଵ∙ଶଷ଴ଶହ଴ ଶ = ʹ͵,ʹͺ ʝˏ.            (5.35) 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଶଷ଺ଶହ଴ + ଴,ହ଼ ∙ ଶଷ଺ଶଷ଴మ ∙ Ͷͳ,ͻ͹ = Ͳ,ͳͳ,  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͳ ∙ ͳ,Ͳͷ = Ͳ,ͳʹ ʝˏ,           (5.36) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵହ,଻ହమଶଷ଺ = ͳ,Ͳͷ. 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʡʜ = Ͳ,ͳʹ ∙ భబబబబఱభఱ,7ఱబ,భ = ͳ,ͷͳ ʝˏ.            (5.37) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͷͳ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵହ,଻ହ∙ଵ଴య√ଷ∙଼଺ହଵ = ͳ,Ͳͷ ʝˏ,           (5.38) 

 
ɝɞɟܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ−଴,ଽହଵ,ସଶ = ͵,͵͵,             (5.39) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଷ,ଷଷ = Ͳ,ʹͻ ˑ. ˈ.,            (5.40) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଷ,ଷଷ = Ͳ,ʹ͹,            (5.41) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͷ,͵Ͷ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଶଽଵ,ଵ = Ͳ,ʹ͸ ˑ. ˈ.,             (5.42) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,ʹ͸ ∙ ଵହ,଻ହమଶଷ଺ = Ͳ,ʹ͹ ʝˏ.           (5.43) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.಺಺∙௡ʡ௡ʡʜ = ଴,ଶ଻∙ଵ଴଴଴଴/ହଵହ଻ହ଴/ଵ଴଴ = ͵,Ͷ͹ ʝˏ,            (5.44) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,Ͷ͹ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳͺ ʝˏ, ܼ஼ʛଶ = Ͳ,Ͷʹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬ 
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5.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.           (5.45)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ.             (5.46)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.             (5.47)ܫ

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 
5.9 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ REG630 ɩɪɨɢɡɜɨɞɫɬɜɚ ABB. 

REG630 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦,                (6.1) 
 

ɝɞɟ hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                (6.2) 
 

ɝɞɟ h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = 𝑊ܭ ∙ ௩మ∙௅௚∙ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  ௪              (6.3)ߙݏ݋ܿ

 
ɝɞɟ v= 20 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

KW- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.1; 
L– ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪- ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɵɦ 0 ɝɪɚɞɭɫɨɜ; 
d –ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ. 

Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɜɟɥɢɱɢɧɟ ∆ℎ௦௘௧ ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɡɧɚɦɟɧɚɬɟɥɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 

 
Ɍɚɛɥɢɰɚ 6.1 - Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ௪ܸ ɦ/ɫ 10 20 30 40 50 ܭ௪ ∙ ͳͲ−଺ 1,2 2,1 3 3,9 4,8 
 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ʹͲ ɦ/ɫ ɩɪɢɧɢɦɚɟɦ ܭ௪ = ʹ.ͳ ∙ ͳͲ−଺  
Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ʹͷ ˍˏ. 
ɍɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ఇʜʞʢ−ఇˇː˃ଶ = ସସହ−ଷଷଽଶ = ͷ͵ ˏ.               (6.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɪɚɜɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 



 

80 
 

∆hୱୣ୲ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ଶ଴మ∙ଶହ଴଴଴ଽ,଼ଵ∙ହଷ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͶ ˏ. 

 
ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɩɪɢɛɥɢɠёɧɧɵɯ ɢɬɟɪɚɰɢɣ: ∆hୱୣ୲ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ଶ଴మ∙ଶହ଴଴଴ଽ,଼ଵ∙ሺହଷ+଴,ହ∙଴,଴ସሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͶ ˏ. 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɨɫɬɚɜɥɹɸɳɢɟ ɮɨɪɦɭɥɵ ɜɵɫɨɬɵ ɧɚɤɚɬɚ ɧɚ ɨɬɤɨɫ ɜɨɥɧ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% : 

ɇɚɣɞɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 

gt

, 
2

gL
: 

 ୥∙L୚మ = ଽ,଼ଵ∙ଶହ଴଴଴ଶ଴మ = ͸ͳ͵,ͳ͵,               (6.5) 

 ୥∙୲୚ = ଽ,଼ଵ∙଺∙ଷ଺଴଴ଶ଴ = ͳͲͷͻͶ,ͺ.                (6.6) 

 
ɝɞɟ ݐ - ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɬɫɹ 6 ɱɚɫɨɜ 

ȼɫɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɨɬɧɨɲɟɧɢɹ ɜɡɹɬɵ ɢɡ ɋɇɢɉ 2.06.04-82: 
 ୥∙୦୚మ = Ͳ,Ͳ͵ͺ, 

 ୥∙୘୚ = ʹ,ͷ, 

 ୥∙୦୚మ = Ͳ,ͳʹ, 

 ୥∙୘୚ = ͷ,ʹ. 

 
ȼɵɛɢɪɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ℎ̅ ɢ ܶ̅. 
 ℎ̅ = ଴.଴ଷ଼∙௩మ௚ = ଴.଴ଷ଼∙ଶ଴మଽ.଼ଵ = ͳ,ʹͶ ˏ,               (6.7) 

 ܶ̅ = ଶ,ହ∙௩௚ = ଶ,ହ∙ଶ଴ଽ.଼ଵ = ͷ,ͳ ˔.                (6.8) 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
 ɉୢ = ௚∙்̅మଶగ ,                                                                                                       (6.9) 

 ɉୢ = ହ,ଵమ∙ଽ,଼ଵଶ∙ଷ,ଵସ = ͶͲ,ͷͺ ˏ. 
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ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 

.5,0 dd   
 ͷ͵ ˏ > ʹͲ,ʹͻ ˏ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ:  
 ℎଵ% = ݇𝑖 ∙ ℎ̅,                (6.10) 
 ℎଵ% = ͳ,ͳʹ ∙ ͳ,ʹͶ = ͳ,Ͷ ˏ, 
 

ɝɞɟ ݇𝑖- ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ୥∙L୚మ ,  ݇𝑖 = ͳ,ͳʹ. 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%.             (6.11) 
 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͺͷ ∙ ͳ,ͳ ∙ ͳ,ͷ ∙ ͳ,Ͷ = ʹ,Ͳͳ ˏ. 
 

ɝɞɟ ݇௥  ˋ ݇௣-ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ,  ݇௥ = ͳ,  ݇௣ = Ͳ,ͺͷ; ݇௦௣ = ͳ,ͷ; ݇௥௨௡ = ͳ,Ͷ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɹɬɵ ɞɥɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɫ ɡɚɥɨɠɟɧɢɟɦ 

ɜɟɪɯɨɜɨɝɨ ɢ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ m=2, ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɤɪɭɩɧɵɦ ɤɚɦɧɟɦ. 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
 ℎ௦ = ʹ,Ͳͳ + Ͳ,ͲͶ + Ͳ,ͺ = ʹ,ͺͷ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
ʒʒʞߘ  = ͶͶͷ + ʹ,ͺͷ = ͶͶ͹,ͺͷˏ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɥɨɬɢɧɵ ɢ ɇȻ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.2. 
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Ɍɚɛɥɢɰɚ 6.2 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Q0.01%, 
ɦ3/ɫ 

Q 0.1% 
ɦ3/ɫ 

Ɉɬɦɟɬɤɚ 
ɞɧɚ, ɦ 

Q ɚɝɪɟɝɚɬɚ 
 ɦ3/ɫ 

ɇɉɍ, ɦ 
Ɏɉɍ, 

ɦ 

ɍɇȻ,ɦ 
Q0.1%=2748 

ɦ3/ɫ 
3051 2748 339 222 445 446 350,63 

 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɇɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓.ˑ˔ː = ܳˑ˔ː.௠௔௫ − ሺ݊ − ͳሻ ∙ ܳʒʏ.            (6.12) 
 ܳ˓.ˑ˔ː = ʹ͹Ͷͺ − ሺͶ − ͳሻ ∙ ʹʹͺ = ʹͲ͸Ͷ ˏଷ ˔⁄ . 
 

ɝɞɟ: n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝑣ℎ] ∙ ℎʜʐ,               (6.13) 
˓ݍ  = ͷ ∙ ͳͳ,͸͵ = ͷͺ,ͳͷ ˏଶ ˔⁄ . 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙  (6.14)                ,˓ݍ
˅ݍ  = ͳ,ʹͷ ∙ ͷͺ,ͳͷ = ͹ʹ,͸ͻ ˏଶ ˔⁄ , 
 

ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ͵ͷͲ,͸͵ − ͵͵ͻ = ͳͳ,͸͵ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)ɩɪɢ ܳˑ˔ː.௠௔௫; [𝑣ℎ] = ͷ ˏ ˔⁄ −ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɵ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓.ˑ˔ː௤˅ ,                 (6.15) 

ܤ  = ଶ଴଺ସ଻ଶ,଺ଽ = ʹͺ,Ͷ ˏ. 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ܤ = ͵ʹˏ. 
ɉɪɢɧɢɦɚɟɦ ݊ = ʹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 16 ɦɟɬɪɨɜ. 
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6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H ଴ଵܪ . = ( ொ˓˃˔˚௠∙஻∙√ଶ∙௚)మయ

,                                                                                          (6.16) 

଴ଵܪ   = ቀ ଶ଴଺ସ଴,ସଽ∙ଷଶ∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,ͷͻ ˏ. 

 
ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А. 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 

଴ଶܪ  = ( ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚)మయ
,                                                                                (6.17) 

଴ଶܪ  = ሺ ଶ଴଺ସ଴,ସଽ∙଴,ଽଶ∙ଵ∙ଷଶ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͳͲ,ͳ͹ ˏ, 

 
ɝɞɟ ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.18); 

n- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ ɩɪɢɧɢɦɚɟɦ n= 1,0. 

ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 
Ƚɗɋ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ߝ ∙ ுబభ௕  ,                                                                                  (6.18) 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽ,ହଽଵ଺ = Ͳ,ͻʹ , 
 

ɝɞɟ  0 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – ɩɪɢɧɢɦɚɟɦ 
ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ܪ  = ଴ଶܪ − ఈ∙௩బమଶ∙௚ ,                                                                                            (6.19) 
 

ɝɞɟ  = 1,0 – 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɢɦɚɟɦ 1,1; 


 ɪɚɫчQ

0
- ɫɤɨɪɨɫɬɶ ɜ ɠɢɜɨɦ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ, ɦ2/ɫ; 
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 - ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ (ɫ ɭɱɟɬɨɦ ɛɵɱɤɨɜ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(6.20): 

 
 =  ሺʜʞʢ–  ˇː˃ሻ ሺʑ +  ሺ݊ − ͳሻߜʐሻ ,           (6.20) 
 

ɝɞɟ ߜʐ– ɬɨɥɳɢɧɚ ɛɵɤɚ. ɇɚɯɨɞɢɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ ߜʐ = Ͳ,ͳͶ ∙ ܾ == ʹ,ʹͶ ɦ, ɩɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤߜʐ = ͵ɦ. 
ɇɚɯɨɞɢɦ ɫɤɨɪɨɫɬɶ ɜ ɠɢɜɨɦ ɫɟɱɟɧɢɢ: 
 𝑣଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋʐሻ,             (6.21) 

 𝑣଴ = ଶ଴଺ସሺସସହ−ଷଷଽሻ∙ሺଷଶ+ሺଶ−ଵሻ∙ଷሻ = Ͳ,ͷ͸ ˏ ˔⁄ . 

 
ɉɨ ɮɨɪɦɭɥɟ (6.19) ɨɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ܪ  = ͳͲ,ͳ͹ − ଵ,ଵ∙଴,ହ଺మଶ∙ଽ,଼ଵ = ͳͲ,ͳͷ ˏ. 

 
ɇɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͳʹ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = ͶͶͷ − ͳʹ = Ͷ͵͵ ɦ.           (6.22) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = Ͷ͵͵ + ͳ,͸ ∙ ͳʹ = ͶͶ͸,ͻͺ ˏ,         (6.23) 
ʒʒʞߘ  = ͶͶ͹,ͺͷ ˏ. 
 
ȼɵɛɢɪɚɟɦ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ  
ʒʒʞߘ  = ͶͶ͹,ͺͷˏ. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ߘʒʞ = ͶͶͺ ɦ. 
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − n ∙ ܳ˃ˆ˓,             (6.24) 
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ܳ˓.˒ˑ˅ = ͵Ͳͷͳ − Ͷ ∙ ʹʹͺ = ʹͳ͵ͻ ˏଷ ˔⁄ , 
 
ɝɞɟ: n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ ; ܳ௠௔௫.˒ˑ˅ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

˅଴ଵ˒ˑܪ  = (ொ೘𝑎ೣ.˒ˑ˅௠஻√ଶ௚ )మయ
,              (6.25) 

˅଴ଵ˒ˑܪ  = ቀ ଶଵଷଽ଴,ସଽ∙ଷଶ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͻ,ͺ͵ ˏ. 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ  = ( ொ೘𝑎ೣ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)మయ

,              (6.26) 

˅଴ଶ˒ˑܪ  = ቀ ଶଵଷଽ଴,ସଽ∙଴,ଽ଺∙ଷଶ∙√ଶ∙ଽ,଼ଵቁమయ = ͳͲ,ͳʹ ˏ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽ,଼ଷଵ଺ = Ͳ,ͻ͸ .          (6.27) 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 𝑣଴ ˒ˑ˅ = ொ೘𝑎ೣ.˒ˑ˅ሺఇʣʞʢ−ఇˇː˃ሻ∙ሺ஻+ሺ௡−ଵሻఋʐሻ,             (6.28) 

 𝑣଴ ˒ˑ˅ = ଶଵଷଽሺସସ଺−ଷଷଽሻ∙ሺଷଶ+ሺଶ−ଵሻ∙ଷሻ = Ͳ,ͷ͹ ˏ/˔. 

 
ɝɞɟ ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 446ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ∙௚ = ͳͲ,ͳʹ − ଵ,ଵ∙଴.ହ଻మଶ∙ଽ,଼ଵ = ͳͲ,ͳ ˏ.          (6.29) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
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˓ʣʞʢߘ = ʒʑߘ + ˅ˑ˒ܪ = Ͷ͵͵ + ͳͲ,ͳ = ͶͶ͵,ͳ ˏ < ͶͶ͸ɦ.         (6.30) 
 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ 

ɪɢɫɭɧɤɟ 6.1. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ˕˔ܪ
ɜɨɞɨɫɥɢɜɚ [15]. ɉɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 6.3. Ɍɚɛɥɢɱɧɵɟ 
ɤɨɨɪɞɢɧɚɬɵ x ɢ y ɭɦɧɨɠɚɸɬ ɧɚ ܪ˔˕ ɢ ɫɬɪɨɹɬ ɤɪɢɜɭɸ A-B, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 
6.1. 

 
Ɋɢɫɭɧɨɤ 6.1 ɋɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ɍɚɛɥɢɰɚ 6.3 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

ɇɨɦɟɪ ɬɨɱɤɢ x y x* y* 

1 0,0 0,126 0,0 1,51 
2 0,1 0,036 1,2 0,43 
3 0,2 0,007 2,4 0,08 
4 0,3 0,000 3,6 0,00 
5 0,4 0,006 4,8 0,07 
6 0,5 0,027 6,0 0,32 
7 0,6 0,060 7,2 0,72 
8 0,7 0,100 8,4 1,20 
9 0,8 0,140 9,6 1,68 
10 0,9 0,198 10,8 2,38 
11 1,0 0,256 12,0 3,07 
12 1,1 0,321 13,2 3,85 
13 1,2 0,394 14,4 4,73 
14 1,3 0,475 15,6 5,70 
15 1,4 0,564 16,8 6,77 
16 1,5 0,661 18,0 7,93 
17 1,6 0,764 19,2 9,17 
18 1,7 0,873 20,4 10,48 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.3 
ɇɨɦɟɪ ɬɨɱɤɢ x y x* y* 

19 1,8 0,987 21,6 11,84 
20 1,9 1,108 22,8 13,30 
21 2,0 1,235 24,0 14,82 
22 2,1 1,369 25,2 16,43 
23 2,2 1,508 26,4 18,10 
24 2,3 1,653 27,6 19,84 
25 2,4 1,815 28,8 21,78 
26 2,5 1,960 30,0 23,52 
27 2,6 2,122 31,2 25,46 
28 2,7 2,289 32,4 27,47 
29 2,8 2,462 33,6 29,54 
30 2,9 2,630 34,8 31,56 
31 3,0 2,824 36,0 33,89 
32 3,1 3,013 37,2 36,16 
33 3,2 3,207 38,4 38,48 
34 3,3 3,405 39,6 40,86 
35 3,4 3,609 40,8 43,31 
36 3,5 3,818 42,0 45,82 
37 3,6 4,031 43,2 48,37 
38 3,7 4,249 44,4 50,99 
39 3,8 4,471 45,6 53,65 
40 3,9 4,698 46,8 56,38 
41 4,0 4,938 48,0 59,26 

 
6.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɭɪɧɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɩɨɤɨɣɧɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ h′′ୡ 
ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ hʜʐ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ; 

 h′′ୡ > hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
 h′′ୡ = hʜʐ −ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
 h′′ୡ < hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɧɚɞɜɢɧɭɬɨɝɨ (ɡɚɬɨɩɥɟɧɧɨɝɨ) ɩɪɵɠɤɚ. 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
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hˍ˓ = √ α୕˓.ˑ˔ːమሺB+ሺ୬−ଵሻஔʐሻమ୥య
,              (6.31) 

 hˍ˓ = √ ଵ,ଵ∙ଶ଴଺ସమሺଷଶ+ሺଶ−ଵሻ∙ଷሻమ∙ଽ,଼ଵ =య ͹,͵ͳ ˏ. 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ˃ːˇߘ = ͶͶͷ,Ͳ − ͵͵ͻ,Ͳ = ͳͲ͸ ˏ.          (6.32) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 ξ୘బ = ୘బ୦ˍ˓ = ଵ଴଺଻,ଷଵ = ͳͶ,ͷͳ.             (6.33) 

 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ˋ ξ୘బ 

ɨɩɪɟɞɟɥɢɦ ξ˔ ˋ ξ′′˔: 
 ξୡ = Ͳ,ʹʹ, 
 ξୡ′′ = ͵. 
 
ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 hୡ′ = ξୡ ∙ hˍ˓ = Ͳ,ʹʹ ∙ ͹,͵ͳ = ͳ,͸ͳ ˏ,           (6.34) 
 hୡ′′ = ξୡ′′ ∙ hˍ˓ = ͵ ∙ ͹,͵ͳ = ʹͳ,ͻʹ ˏ,             (6.35) 
 ℎʜʐ = ͳͳ,͸͵ ˏ, 
 ʹͳ,ͻʹ > ͳͳ,͸͵. 
 
ɉɨɥɭɱɢɥɢ h′′ୡ > hʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ- ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  

 
6.2.6 Ɋɚɫɱёɬ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɢ ɨɬɥёɬɚ ɞɚɥɶɧɨɫɬɢ ɫɬɪɭɢ 
 
Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 

ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
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ܮ = ݇௔ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ (ͳ + √ͳ + ቀ௭బ௭ː − ͳቁ ଵ𝜑మ∙௦𝑖௡మఈ).         (6.36) 

 
ɝɞɟ ݇௔-ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ; ߙ = ͵Ͳ-ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 𝜑-ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ [1, ɬɚɛɥɢɰɚ 9-10]. 

 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͶͶͷ − ͵ͷͳ,ͷͳ = ͻ͵,Ͷͻ ˏ,          (6.37) 
 ܼː = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = ͶͶͷ − ͵ͷ͸,ͷͳ = ͺͺ,Ͷͻ ˏ.          (6.38) 
 

ɝɞɟ ∇ːˑ˔ˍ˃ = ∇ʜʐ + ˃ = ͵ͷͳ,ͷͳ + ͷ = ͵ͷ͸,ͷͳ ˏ; 
ɚ -ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɪɚɜɧɵɣ 5 ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ݇௔ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௩ಹమ௚∙ℎಹ = ଷ଻,ହ଴మଽ,଼ଵ∙ଵ,଻ଶ = ͺ͵,͵ͷ,              (6.39) 

 
ɝɞɟ 𝑣ு-ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ; ℎு-ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ. 

 𝑣ு = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͺͺ,Ͷͻ = ͵͹,ͷͲ ˏ/˔,         (6.40) 
 ℎு = ௤௩ಹ = ଺ସ,ହ଴ଷ଻,ହ଴ = ͳ,͹ʹ ˏ,              (6.41) 

ݍ  = ொ˓.ˑ˔ː஻ = ଶ଴଺ସଷଶ = ͸Ͷ,ͷͲ ˏଷ/˔.             (6.42) 

 
ɝɞɟ q-ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 

Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ Ɏɪɭɞɚ>35, ɬɨ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ݇௔ = Ͳ,ͺ. 
Ɂɧɚɹ ɧɟɨɛɯɨɞɢɦɵɟ ɜɟɥɢɱɢɧɵ ɧɚɣɞɟɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ ɩɨ ɮɨɪɦɭɥɟ 

(6.36): 
ܮ  = Ͳ,ͺ ∙ ͺͺ,Ͷͻ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳ° ቆͳ + √ͳ + ቀଽଷ,ସଽ଼଼,ସଽ − ͳቁ ଵ଴,ଽమ∙௦𝑖௡మଷ଴°ቇ =  = ͻͻ,͹ͷ ˏ. 
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥёɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 

ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ ܮ > Ͳ,Ͷ ∙ 𝑧଴. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ͻͻ,͹ͷ ˏ > ͵͹,Ͷ ˏ. 
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ = Ͷʹ,͵͵ − ͳͳ,͸͵ = ͵Ͳ,͹Ͳ ˏ,           (6.43) 
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ɝɞɟ ݐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு,            (6.44) 

ݐ  = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͺ͵,͵ͷర ቁ ∙ √ͺ͵,͵ͷ ∙ √ଵଵ,଺ଷଵర ∙ ͳ,͹ʹ = Ͷʹ,͵͵ ˏ, 

 
ɝɞɟ d-ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ + ௧௧௚ఈభ = ͻͻ,͹ͷ + ସଶ,ଷଷ଴,଺଼ = ͳ͸ʹ,͵ͻ ˏ,           (6.45) 

 
ɝɞɟ ߙଵ-ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ, 

ଵߙ݃ݐ  = ߙ݃ݐ√ + ଶ∙௚∙ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎː˄ሻ௩మː∙௖௢௦మఈ ,            (6.46) 

ଵߙ݃ݐ  = √Ͳ,͵͵ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,଻ଶ∙଴,଼଺଺+ଵ଻,ହଵ−ଵଵ,଺ଷሻଷ଻,ହ଴మ∙଴,଼଺଺మ = Ͳ,͸ͺ. 

 
ɝɞɟ a-ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ, ɪɚɜɧɚɹ ܽ = ∇ːˑ˔ˍ˃ − ∇ˇː˃ = ͵ͷ͸,ͷͳ − ͵͵ͻ = = ͳ͹,ͷͳ ˏ. 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ: 

 ܾ˓ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ ͹,͵ͳ + ͵,͹ ∙ ͵Ͳ,͹Ͳ = ͳ͵ͳ,ͺͷ ˏ.        (6.47) 
 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

 Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
 ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

௡ூܤ  = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ.              (6.48) 

 
ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 𝜌˄ ɢ 𝜌௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 
 ℎ = ʜʞʢߘ − ʞʝʓߘ = ͶͶͷ − ͵͵͹ = ͳͲͺ ˏ.           (6.49) 
 

ɝɞɟ ߘʞʝʓ = ʓʜʏߘ − ʹ = ͵͵ͻ − ʹ = ͵͵͹ ˏ, 2 ɦ ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, 
ɭɞɚɥɹɟɦɨɝɨ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɝɪɭɧɬɚ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 B୬II = ஓ౤∙୦୲୥φሺ ρ˄ρ౭+୬−αభሻ.               (6.50) 

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; tgφ=0,7. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧ 
ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ(ɪɢɫɭɧɨɤ 6.2). 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 6.2 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,͵͹ͳ ɢ ܤ˒ = ͺͷ ˏ.  
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ɍɬɨɱɧɢɦ ɡɧɚɱɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ 
ɮɨɪɦɭɥɟ (6.48): 

௡ூܤ  = ଵ଴଼√మరబబభబబబሺଵ−଴,ଷ଻ଵሻ+଴,ଷ଻ଵ∙ሺଶ−଴,ଷ଻ଵሻ−଴,ହ = ͺͷ,Ͳͳ ˏ. 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ܤ˒ =ͺ͸ ˏ. 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɩɨɷɬɨɦɭ ɨɧɢ 
ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 19 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 

ɩɪɢɧɢɦɚɬɶ ɲɢɪɢɧɨɣ 0,56 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ 
ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 
6.3.3 Ȼɵɤɢ 
 
Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭ ɛɵɤɨɜ. Ɍɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ ɪɟɦɨɧɬɧɨɝɨ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 1,25 ɦ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ 
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 2,5 ɦ ɢ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ 3 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. 

 
6.3.4 ɍɫɬɨɢ 
 
ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɨɢ, ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. ɋɨɩɪɹɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɜɜɟɞɟɧɢɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɝɪɭɧɬɨɜɭɸ ɩɥɨɬɢɧɭ. Ɉɬɤɨɫɵ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɱɚɫɬɢɱɧɨ ɡɚɤɪɵɜɚɸɬ ɧɚɩɨɪɧɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ ɷɬɨɣ ɱɚɫɬɢ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ 

 
6.3.5 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ 

ɫɥɟɞɭɸɳɢɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ 
ɡɚɜɟɫɵ, ɞɪɟɧɚɠɢ ɜ ɨɫɧɨɜɚɧɢɢ. 

ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ: 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
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݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  (6.51)               ,˒ܤ
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
 ݈ଵ = Ͳ,Ͳ͸ ∙ ͺ͸ = ͷ,ͳ͸ ˏ. 
 

 
Ɋɢɫɭɧɨɤ 6.3 - ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,͹ ∙ ͳͲʹ,ͷ͹ = ͹ͳ,͹ͻ ˏ.          (6.52) 
 ˆˇˈ H୫ax- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 
 H୫ax = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͶͶͷ − ͵Ͷʹ,Ͷ͵ = ͳͲʹ,ͷ͹ ˏ.         (6.53) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு௃ˍ˓ ∙  ℎ,                (6.54)ߛ

 
ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ̱ܬ ˓ = ͳͷ– ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛℎ = ͳ,ʹͷ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

 ∆ʜ = ௗܪ − ௔௦ܪ = ͳͲʹ,ͷ͹ − Ͷͳ,Ͳ͵ = ͸ͳ,ͷͳ ˏ.           (6.55) 

 зав ℎзав ℎдрߜ

݈ଵ ݈ଶ 
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,௧ܪ ˈˇˆ   .௔௦ - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢܪ
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (6.54): 
˅˃ˊߜ  = ଺ଵ,ହଵଵହ ∙ ͳ,ʹͷ = ͷ,ͳ͵ ˏ. 

 
6.3.6 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
ȼɵɩɨɥɧɹɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɞɢɚɦɟɬɪɨɦ 250 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ∙ ͹ͳ,͹ͻ = Ͷ͵,Ͳͺ ˏ.            (6.56) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ݈ଶ = ͸ ˏ. 
 
6.3.7 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɜɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ(ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ 
ɞɪɟɧ 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ு೏∙ఊ೙ூˍ˓.೘ ,                (6.57) 

 ܽˇ˓ = ଵ଴ଶ,ହ଻∙ଵ,ଶହଶହ = ͷ,ͳ͵ ˏ, 

 ܽˇ˓ ൒ ͷ,ͳ͵ ˏ. 
 

ɝɞɟ ܪௗ = ͳͲʹ,ͷ͹ ˏ-ɧɚɩɨɪ ɩɨɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ; ߛ௡ = ͳ,ʹͷ-ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ̱ܫ ˓.௠ = ʹͷ-ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ. 
 
6.3.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɋɦɨɬɪɨɜɵɟ Ƚɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 15 ɦ ɜɨ ɜɵɫɨɬɟ ɪɚɡɦɟɪɨɦ 2ɯ3 ɦ. Ɉɞɧɚ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ.  

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 



 

95 
 

ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ 
ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 3ɯ4 ɦ. 

 
6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = Ͷ͹ͻ͸,͹ͷ ˏଶ. 
 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ସ଻ଽ଺,଻ହ∙ଵ଺∙ଽ,଼ଵ∙ଶସ଴଴ଵ଺+ଷ = ͻͷͳͲʹ,ͺͻ ˍʜ/ˏ,         (6.58) 

 
ɝɞɟ ɩɥS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
Ȼ

 - ɬɨɥɳɢɧɚ ɛɵɤɚ; 
Ȼ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ହ଺଺ସ,଺ଵ∙ଷ∙ଶସ଴଴∙ଽ,଼ଵଵ଺+ଷ = ʹͳͲͷͺ,ͲͶ ˍʜ/ˏ.         (6.59) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃.               (6.60) 
 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͶͶ͸ − Ͷ͵͵ + Ͳ,ͷሻ ∙ ͳ͸ = ʹͳ͸ ˏଶ.       (6.61) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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ܳˊ = Ͳ,Ͳͷͷ ∙ ʹͳ͸ ∙ √ʹͳ͸ ∙ ͻ,ͺͳ = ͳ͹ͳʹ,ͺʹ ʙː. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ ɞɥɢɧɵ ɫɟɤɰɢɢ: 
˓ˊݍ  ˃˔˚ = ொ௕́ = ଵ଻ଵଶ,଼ଶଵ଺ = ͳͲ͹,Ͳͷ ˍʜ/ˏ.           (6.62) 

 
6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
 ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵ଴଼మଶ = ͷ͹ʹͳͳ,ͻʹ ˍʜ/ˏ,          (6.63) 

 
ɝɞɟ ℎଵ = ʜʞʢߘ − ʞʝʓߘ = ͶͶͷ − ሺ͵͵ͻ − ʹሻ = ͳͲͺ ˏ; 

 ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହ,ସଷమଶ = ͳͶͶ,͸ʹ ˍʜ/ˏ,           (6.64) 

 
ɝɞɟ ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ʞʝʓߘ = ͵Ͷʹ,Ͷ͵ − ሺ͵͵ͻ − ʹሻ = ͷ,Ͷ͵ ˏ; 

 
6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ = ܵэ˒ ∙ ݃ ∙ 𝜌௪ = Ͷ͸͸,ͻͺ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = Ͷͷͺͳ,Ͳ͹ ˍʜ/ˏ.        (6.65) 
 
6.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [6]. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
௧ܪ  = ͷ,Ͷ͵ ˏ, 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͳͲʹ,ͷ͹ = Ͷ͹,Ͳ͵ ˏ,  
௨ܪ  = ͳͲͺ ˏ, 
ௗܪ  = ͳͲʹ,ͷ͹ ˏ, 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͳͲʹ,ͷ͹ = ʹͲ,ͷͳ ˏ.  
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
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˗ܹ = ܵэ˒ ∙ ݃ ∙ 𝜌௪ = ͳ͵ʹʹ,ͷͻ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͳʹͻ͹Ͷ,͸͹  ˍʜ/ˏ.       (6.66) 
 
6.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ,              (6.67) 

ː݌  = ͳͲ ∙ ͵ ∙ tanଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͶ,͸ͻ ˍʜ/ˏଶ, 

 
ɝɞɟ ɧ 10 ɤɇ/ɦ3- ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ; 

ɧh =3 ɦ- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  
ɧ =20° - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
ுܧ  = ௣ː∙ℎಹଶ = ଵସ,଺ଽ∙ଷଶ = ʹʹ,Ͳ͵ ɤɇ.             (6.68) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ଵ˃݌  = ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ ∙ ଶሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ − ʹ ∙ ˔ˆ˓ ∙ ሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ⁄⁄ ,       (6.69) 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ ,             (6.70) 
ߛ̂  ˓˅́ ˅ = ʹͷ − ሺͳ − Ͳ,Ͳͻሻ ∙ ͳͲ = ͳͷ,ͻ ˍʜ/ˏଷ, 
 

ɝɞɟ ɝɪ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɤɪɟɩɤɨɝɨ ɢɡɜɟɫɬɧɹɤɚ25); 

0n  - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɤɪɟɩɤɨɝɨ ɢɡɜɟɫɬɧɹɤɚ0,09); ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɮɨɪɦɭɥɟ (6.69): 

ଵ˃݌  = ͳͷ,ͻ ∙ ʹ ∙ ଶሺͶͷ݃ݐ − ͵ͷ ʹሻ − ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ − ͵ͷ ʹሻ = −ͻͷ,ͶͶ ⁄⁄ ɤɇ/ɦ2. 
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ɝɪh , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
ଶ˃݌  = ሺℎː ∙ ːߛ + ℎˆ˓ ∙ ߛ̂ ˓˅ˊ˅ሻ ∙ ଶሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ −⁄   −ʹ ∙ ˔ ∙ ሺͶͷ݃ݐ − 𝜑ˆ˓ ʹሻ⁄                (6.71) 
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ଶ˃݌ = ሺ͵ ∙ ͳͲ + ʹ ∙ ͳͷ,ͻሻ ∙ ଶሺͶͷ݃ݐ − ͵ͷ ʹሻ − ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ − ሺ͵ͷ ʹሻሻ =⁄⁄   
.= −ͺ͹,͵ʹ ˍʜ/ˏଶ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
 ʔ˃ = ʟ˃భ+ʟ˃మଶ ∙ ℎˆ˓ = −ଽହ,ସସ−଼଻,ଷଶଶ ∙ ʹ = −ͳͺʹ,͹͹ ɤɇ.         (6.72) 

 
ȼ ɫɥɟɞɫɬɜɢɢ ɛɨɥɶɲɨɝɨ ɫɰɟɩɥɟɧɢɹ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɩɥɨɬɢɧɭ 

ɨɬɫɭɬɫɬɜɭɟɬ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱёɬɟ ɧɟ ɭɱɢɬɵɜɚɟɦ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
˒݌  = ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ ∙ ଶሺͶͷ݃ݐ + 𝜑ˆ˓ ʹሻ + ʹ ∙ ˔ˆ˓ ∙ ሺͶͷ݃ݐ + 𝜑ˆ˓ ʹሻ⁄⁄ ,        (6.73) 
˒݌  = ͳͷ,ͻ ∙ ʹ ∙ ଶሺͶͷ݃ݐ + ͵ͷ ʹሻ + ʹ ∙ ͳͲͲ ∙ ሺͶͷ݃ݐ + ͵ͷ ʹሻ⁄ = ͷͲͲ,͹ͳ ˍʜ/ˏଶ⁄ . 
˒ܧ  = ଵଶ ∙ ˒݌ ∙ ℎˆ˓ = ଵଶ ∙ ͷͲͲ,͹ͳ ∙ ʹ = ͷͲͲ,͹ͳ ˍʜ/ˏଶ.         (6.74) 

 
6.4.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ. Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ∙ 𝜌௪ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ,             (6.75) 

 ℎ૙ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଷ,ଷଶమସ଴,ହ଼ = Ͳ,ͺͷ ɦ;             (6.76) 

 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͵ʹ ቀସ଴,ହ଼ଷ,ଵସ + ଴,଼ହ ଶ ቁ = ʹͳ͹,ͳͳ ˍʜ/ˏ. 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ߛ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ସ଴,ହ଼଺,ଶ଼ − ଷ଼ ∙ ͵,͵ʹ = ͷ,ʹʹ ˏ.           (6.77) 

 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
ߛ˅  ˑˎː = ∇ʜʞʢ − ∇ʞʝʓ − ௖ߛ = ͶͶͷ − ሺ͵͵ͻ − ʹሻ − ͷ,ʹʹ = ͳͲʹ,͹ͺˏ.     (6.78) 
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6.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [9]. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 
Ɍɚɛɥɢɰɚ 6.4 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 

 
ɋɢɥɚ * ߛ௙ , ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, ɤɇɦ 

ɜT  1,0 ĺ 57211,92 57211,92 36 2059629,12 

ɧT  1,0 ĸ 144,62 144,62 -1,14 -164,87 

ɛG  0,95 Ļ 21058,04 20005,14 -16,03 -320682,34 

ɩɥG  0,95 Ļ 95102,89 90347,75 -12,95 -1170003,3 

ɜɡɜW  1,0 Ĺ 4581,07 4581,07 0 0 

ɮW  1,0 Ĺ 12974,61 12974,61 20,34 263903,52 

ɧE  1,2 ĺ 22,03 26,44 3 79,32 

ɉE  0,8 ĸ 500,71 400,57 0,68 272,39 

ɜɨɥɧW  1,0 ĺ 217,11 217,11 100,37 21791,00 

qɡ 0,9 Ļ 107,05 96,35 -36,4 -34507,00 
∑ M 851220,94 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ே஻˒ + ଺∙∑ ெ஻మ˒ ,               (6.79) 

 𝜎௨௬ = − ଽଷଶଽସ,ଵଵ଼଺ + ଺∙଼ହଵଷଵ଻,଼ସ଼଺మ = −͵ͻͶ,ʹ͸ ˍʜ/ˏଶ, 

 



 

100 
 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ܰ = ʹͳͲͷͺ,ͲͶ + ͻͲ͵Ͷ͹,͹ͷ − Ͷͷͺͳ,Ͳ͹ − ͳʹͻ͹Ͷ,͸ͳ + ͻ͸,͵ͷ + ͶͲͲ,ͷ͹ =  = ͻ͵ʹͻͶ,ͳͳ ˍʜ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,             (6.80) 
 

ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͶͶͷ − ͵͵͹ = ͳͲͺ ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tg  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ,ଵߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg ଵߙ = Ͳ. 

ɉɨ ɮɨɪɦɭɥɟ (6.80) ɨɩɪɟɞɟɥɹɟɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −͵ͻͶ,ʹ͸ ∙ Ͳ − ͳͲ ∙ ͳͲͺ ∙ ሺͳ − Ͳሻ =  = −ͳͲͺͲ ˍʜ/ˏଶ, 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ;            (6.81) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,             (6.82) 
 𝜎ଵ௨ = −͵ͻͶ,ʹ͸ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳͲͺ ∙ Ͳ = −͵ͻͶ,ʹ͸ ˍʜ/ˏଶ, 
 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͲͺ = −ͳͲͺͲ ˍʜ/ˏଶ.          (6.83) 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻˒ − ଺∙∑ ெ஻మ˒ = − ଽଷଶଽସ,ଵଵ଼଺ − ଺∙଼ହଵଷଵ଻,଼ସ଼଺మ = −ͳ͹͹ͷ,͵͹ ˍʜ/ˏଶ,        (6.84) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,             (6.85) 
 𝜎௫௧ = −ͳ͹͹ͷ,͵͹ ∙ Ͳ,͹ͺ − ͳͲ ∙ ͷ,Ͷ͵ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −ͳͶͲ͹,͵ͳ ˍʜ/ˏଶ, 
 

ɝɞɟ ݉௧ = tg ͺ͵ ݃ݐ ,ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ,ଶߙ = Ͳ,͹ͺ. ܪௗ௧ = ∇ʢʜʐሺܳʒЭʠሻ − ∇ʞʝʓ = ͵Ͷʹ,Ͷ͵ − ͵͵͹ = ͷ,Ͷ͵ ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ߛ˅)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ ,             (6.86) 
 𝜏௫௬௧ = −ሺͳͲ ∙ ͷ,Ͷ͵ − ͳ͹͹ͷ,͵͹ሻ ∙ Ͳ,͹ͺ = ͳͶʹͺ,ͷͲ ˍʜ/ˏଶ, 
 𝜎ଵ௧ = ߛ˅− ∙ ௧ௗܪ = −ͳͲ ∙ ͷ,Ͷ͵ = −ͷͶ,͵ ˍʜ/ˏଶ;           (6.87) 
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𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௧ௗܪ ∙ ݉௧ଶ;             (6.88) 
 𝜎ଷ௧ = −ͳ͹͹ͷ,͵͹ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͷ,Ͷ͵ ∙ Ͳ,͹ͺଶ = −ʹͺʹͶ,Ͷ͸ ˍʜ/ˏଶ; 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.5. 
 

Ɍɚɛɥɢɰɚ 6.5 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -394,26 -1775,37 𝜎௫ -1080 -1407,31 𝜏௫௬ 0 1428,50 𝜎ଵ -394,26 -54,3 𝜎ଷ -1080 -2824,46 
 
6.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕,               (6.89) 
 

ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; ߛ௖ௗ  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ߛ௖ௗ = ͳ; 

 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଶ଼ଶସ,ସ଺ଵ . 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ7,5 ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͶͷͲͲ ˍʜ/ˏଶ, 
 ͶͷͲͲ ˍʜ/ˏଶ ൒ ͵ͷ͵Ͳ,ͷͺ ˍʜ/ˏଶ. 
 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ, 
 −͵ͻͶ,ʹ͸ ˍʜ/ˏଶ < Ͳ. 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
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|𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙  ௗ௨,               (6.90)ܪ
 ͵ͻͶ,ʹ͸ ൒ ʹ͹Ͳ ˍʜ/ˏଶ. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.6 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡,                 (6.91)ߛ

 ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ + ʔ˒) ∙ t݃ 𝜑 + ܿ ∙ 𝜔,          (6.92) 
 ܴ = ሺͻͲ͵Ͷ͹,͹ͷ + ʹͲͲͲͷ,ͳͶ − Ͷͷͺͳ,Ͳ͹ − ͳʹͻ͹Ͷ,͸ͳ + ͻ͸,͵ͷ + ͶͲͲ,ͷ͹ሻ ∙ Ͳ,͹ +  +ͳͲͲ ∙ ͺ͸ = ͹͵ͻͲͷ,ͺͺ ˍʜ/ˏ, 
 

ɝɞɟ ݃ݐ𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɤɪɟɩɤɢɣ ɢɡɜɟɫɬɧɹɤ); ܿ = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͺ͸ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː +  ː,              (6.93)ܧ
ܨ  = ͷ͹ʹͳͳ,ͻʹ − ͳͶͶ,͸ʹ + ʹͳ͹,ͳͳ + ʹ͸,ͶͶ = ͷ͹͵ͳͲ,ͺͶ ˍʜ/ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଻ଷଽ଴ହ,଼଼∙ଵହ଻ଷଵ଴,଼ସ∙ଵ ൒ ͳ,ʹͷ, 

 ͳ,ʹͻ ൒ ͳ,ʹͷ. 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ. 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ- ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ — ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɤɨɩɥɟɧɚ, ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɟɟ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɚɤɬɭ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɱɬɨ ɩɨɬɪɟɛɨɜɚɥɨ ɤ ɪɚɡɞɟɥɟɧɢɸ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɚɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ» ɢ 
«Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ». ȼ ɬɚɛɥɢɰɟ 7.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɰɟɧɤɚ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2020 2021 2022 2023 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼɬ 

720,00 720,00 720,00 720,00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4200,00 4 200,00 4 200,00 4 200,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

2,00 2,00 2,00 2,00 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ*ɱ 

5040,00 5040,00 5040,00 5040,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ*ɱ 

3 024 000,00 3 024 000,00 3 024 000,00 3 024 000,00 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 

3 018 960,00 3 018 960,00 3 018 960,00 3 018 960,00 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ*ɱ 

1007,00 1 042,00 1 077,00 1 110,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 253 341, 06 262 146, 36 270 951, 66 279 253, 80 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɬɵɫ.ɪɭɛ. 38 645, 24 39 988, 43 41 331, 61 42 598, 04 

 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2041 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 



 

104 
 

 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ.  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2017 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 183 744, 00 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 197 280, 00 

ɂɬɨɝɨ 529,2 381 024, 00 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ (ɬɚɛɥɢɰɚ 7.3). 
 

Ɍɚɛɥɢɰɚ 7.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
% 

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,04 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,06 

Ɉɬ 16 ɞɨ 25 0,08 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2017 ɝɨɞɚ 
(ɬɚɛɥ. 7.4). 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 97 473,600 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 6 824,217 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 1 978,214 

ɂɬɨɝɨ  106 276,032 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ɍɢɦɩɬɨɧ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2020ɝ. ɩɨ 2024ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.5. 
 

Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
Ɇɢɥɥɢɨɧ ɪɭɛɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 580,18 582,59 582,59 582,59 582,59 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 119,35 114,00 108,41 102,82 97,22 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 381,02 381,02 381,02 381,02 381,02 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 59,68 57,00 54,20 77,11 72,92 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 106,28 106,28 106,28 106,28 106,28 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 27,37 29,86 29,86 29,86 29,86 

ɂɬɨɝɨ 1273,89 1270,75 1262,36 1279,68 1269,89 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
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- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬɱ –4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 7.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 

Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
Ɇɢɥɥɢɨɧ ɪɭɛɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 763,40 950,36 991,16 1029,54 1067,09 

ɇȾɋ 596,90 1016,77 1051,18 1083,42 1114,91 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 7,34 7,34 7,34 7,34 7,34 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 274,79 264,46 251,64 238,82 226,01 

 
7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ. əɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 5471,21 5664,85 5855,77 6033,83 6208,47 

Ɍɟɤɭɳɢɟ  ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 1273,88 1270,75 1262,36 1279,68 1269,89 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 5441,35 5636,99 5825,91 6003,97 6178,61 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 754,99 948,24 989,15 1027,54 1065,09 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 3725,98 3808,91 3971,31 4124,61 4274,57 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ Ɍ,% 

20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.2 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 
ɉɪɢɛɵɥɶ ɪɚɫɬёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɜɧɨɦɟɪɧɵɦ ɪɨɫɬɨɦ ɰɟɧɵ ɩɨ ɟɞɢɧɵɦ 

ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ. 
 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9). 

 
7.6 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113;  

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2041 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ 
ɦɨɳɧɨɫɬɶɸ 720 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ; 

- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 
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ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ,ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  Ƚɗɋ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ, ɗɋ əɤɭɬɢɢ ɨɩɪɟɞɟɥɟɧɨ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɪɵɬɢɹ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɪɨɜɧɟɣ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ 2017-2020 
ɝɨɞɨɜ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ əɤɭɬɢɢ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
7.7 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɍɢɦɩɬɨɧɫɤɨɣ 

Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ ɦɨɳɧɨɫɬɶɸ720 Ɇȼɬ. 
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 

ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ. 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 82 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ –NPV, ɦɥɧ. ɪɭɛ. 21 134, 34 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,99 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ./ɤȼɬ*ɱ 0,21 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 98459,72 

 
7.8 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  
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ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.9. 
 
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

Ɇɢɥɥɢɨɧ ɪɭɛɥɟɣ 
Ƚɨɞ 2021 2022 2023 2024 2025 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 2237,94 2299,84 2357,66 2413,88 2417,77 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 2002,21 2077,53 2148,16 2217,19 2290,90 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 265,59 252,17 239,36 226,54 213,72 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
7.9 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 
 
Ɍɢɩɵ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
-ɪɵɧɨɱɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
-ɤɚɩɢɬɚɥɶɧɵɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
-ɨɩɟɪɚɰɢɨɧɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
- ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɟ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
- ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.  ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.10. 

 
Ɍɚɛɥɢɰɚ 7.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɇɚ ɪɢɫɭɧɤɚɯ 7.3- 7.6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɰɟɧɵ ɫɛɵɬɚ ɢ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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Ɋɢɫɭɧɨɤ 7.3-ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI)ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ. 
 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ PI, 

ɭɦɟɧɶɲɟɧɢɟ – ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 
 

 
Ɋɢɫɭɧɨɤ 7.4–ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 
 
ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ 

PI. 
 

 
Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ(PI)ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɧɚ ɩɪɨɞɭɤɰɢɸ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɢɧɞɟɤɫɚ 
ɩɪɢɛɵɥɶɧɨɫɬɢ, ɭɜɟɥɢɱɟɧɢɟ – ɤ ɟɝɨ ɪɨɫɬɭ. 

 

 
Ɋɢɫɭɧɨɤ 7.6–ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
- ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 
- ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ  
- ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ 
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8 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
8.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ  
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 

Ɂɚɛɚɣɤɚɥɶɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
 - ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 - ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ.  
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ.  
ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
Ⱦɨɥɠɧɨɫɬɧɚɹ ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ.  

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɚɤɢɯ ɤɚɤ: 

 - ȽɈɋɌ 12.0.230-2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169-ɫɬ (ɪɟɞ. ɨɬ 
31.10.2013); 

 - «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɤɚɡ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328ɧ (ɢɡɦ. ɧɚ 19. 
02. 2016 ɝ);  

- ɊȾ 153-34.0-03.301-00. - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»;  

- ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ.  
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  
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ɇɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ.  

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɪɨɫɬ 
ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ ɜɪɟɞɧɵɦɢ 
ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ» (ɢɡɦ. 27.04.2017).  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, ɩɨɠɚɪɨ-, 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ, ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɜɵɞɚɟɬɫɹ 
ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153-34-03.205-2001 «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ». 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

1) ɜɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 

2) ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

3) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 
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4) ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɟ ɨɬɦɨɫɬɤɢ ɲɢɪɢɧɨɣ 
1-1,5 ɦ. 

Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400° ɋ). 

ɇɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
8.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɠɚɪɚ, ɨɝɪɚɧɢɱɟɧɢɸ ɟɝɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ "ɉɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ", ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ, ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɛɭɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɣ.  

Ɍɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɛɭɞɭɳɟɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɦɚɥɨɧɚɫɟɥɟɧɧɨɣ ɡɨɧɟ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɭɸ ɤɚɤ ɝɢɞɪɨɭɡɟɥ, ɬɚɤ ɢ ɛɥɢɡɥɟɠɚɳɢɟ ɧɚɫɟɥɟɧɧɵɟ 
ɩɭɧɤɬɵ.  

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɫɧɚɳɚɸɬɫɹ ɨɛɴɟɤɬɵ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ.  

Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ 
ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. ȼɦɟɫɬɢɦɨɫɬɶ 
ɦɚɫɥɨɫɛɨɪɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɨɛɴɟɦɭ ɦɚɫɥɚ ɜ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɌȾɐ-250000/220.  

Ɋɚɡɪɚɛɨɬɚɟɦ ɭɫɬɚɧɨɜɤɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɥɹ ɱɟɬɵɪёɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɌȾɐ-250000/220, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ, ɫ ɩɥɨɳɚɞɶɸ ɡɚɳɢɳɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ Fɡ = 180 ɦ2. 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ ɦɨɳɧɨɫɬɶɸ 
63 Ɇȼ·Ⱥ ɢ ɛɨɥɟɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɤɚɦɟɪɚɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɭ ɡɞɚɧɢɣ Ƚɗɋ 
ɨɫɧɚɳɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

Ⱥɍȼɉ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɤɥɸɱɚɟɬ ɭɫɬɚɧɨɜɤɭ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ɍȼɉ) ɢ ɫɢɫɬɟɦɭ ɟɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ) 

ɍȼɉ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɩɢɬɚɬɟɥɹ, ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ 
ɨɬɞɟɥɶɧɵɦɢ ɫɟɤɰɢɹɦɢ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɍȼɉ ɫɨɫɬɨɢɬ ɢɡ ɩɨɞɜɨɞɹɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɂɉɍ) ɢ ɫɭɯɨ-ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ, 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɢɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɫɟɬɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɞɪɟɧɱɟɪɧɵɦɢ ɨɪɨɫɢɬɟɥɹɦɢ. 

ɋɨɝɥɚɫɧɨ ɊȾ 34.15.109 –91 «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɦɚɫɥɹɧɵɯ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ», ɞɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ ɬɢɩɚ ɈɉȾɊ-15 ɫ ɩɥɨɳɚɞɶɸ ɨɪɨɲɟɧɢɹ Fo = 12 
ɦ2. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɪɨɫɢɬɟɥɟɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɪɨɲɟɧɢɟ ɪɚɫɩɵɥɟɧɧɨɣ 
ɜɨɞɨɣ ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0,2 ɥ/ɫ×ɦ2. 

Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ:  
 ݊ = ∙ ˊܨ  Ͳ,ʹ/ܳ =  ͳͺͲ ∙ Ͳ,ʹ/Ͷ =  ͻ ˛˕,             (8.1) 

 
ɝɞɟ ɩ - ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ [ɲɬ]; 

Fз =180 ɦ2 - ɡɚɳɢɳɚɟɦɚɹ ɨɪɨɫɢɬɟɥɹɦɢ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ; 
0,2 - ɧɨɪɦɚɬɢɜɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ [ɥ/ɫ×ɦ2]; 
Q -ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɵɣ ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ, ɩɪɢɧɢɦɚɟɦ 4 ɥ/ɫ.  

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊ = ிˊி௢ = ଵ଼଴ଵଶ =  ͳͷ ˛˕.                (8.2) 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɛɨɥɶɲɟɟ n=15 ɲɬ. 
ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɧɚ ɞɜɚ ɨɪɨɫɢɬɟɥɹ: 
 ∑ܳ = ݊ ∙ ܳ =  ͳͷ ∙ Ͷ =  ͸Ͳ ˎ/ܿ =   ʹͳ͸ ˏଷ/˚ =  Ͳ,Ͳ͸ ˏଷ/˔.         (8.3) 
 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɝɥɚɫɧɨ ɊȾ 

34.49.104 ɫɨɫɬɚɜɥɹɟɬ t = 10 ɦɢɧ. Ɂɚɩɚɫ ɜɨɞɵ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ 
ɪɚɛɨɬɭ Ⱥɍȼɉ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ = 1800 ɫ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɢɣ ɡɚɩɚɫ ɜɨɞɵ: 
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ܹ =  ∑ ܳ ∙ ݐ = Ͳ,Ͳ͸ ∙ ͳͺͲͲ =  ͳͲͺ ˏଷ.             (8.4) 
 
ɋɨɝɥɚɫɧɨ ɊȾ 34.49.104: ɟɦɤɨɫɬɶ ɜɨɞɨɧɚɩɨɪɧɨɝɨ ɛɚɤɚ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ 

ɧɟ ɦɟɧɟɟ 3 ɦ3. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
8.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

Ɍɢɦɩɬɨɧɫɤɨɝɨ Ƚɍ 
 
8.3.1 ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɍɢɦɩɬɨɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
− ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
− ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
− ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
− ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
− ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
− ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ ɦɟɫɬɧɨɫɬɢ. ȼɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɪɟɤɭ ɫ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ – ɱɚɫɬɢɰɚɦɢ ɩɟɫɤɚ, ɝɥɢɧɵ ɢ ɬ. ɩ. ȼɨɡɦɨɠɧɨ 
ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫёɥɤɚ. 
ɋɨɡɞɚɧɧɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢɜɨɞɢɬ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ. ȼ ɩɟɪɜɵɟ 
ɝɨɞɵ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɟɦ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ ɪɚɡɥɨɠɢɜɲɟɣɫɹ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ "ɧɨɜɵɣ" ɝɪɭɧɬ ɦɨɠɟɬ ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ. 
Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɞɟɥɟɧɢɸ ɨɝɪɨɦɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ - ɦɟɬɚɧɚ ɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ. Ɍɚɤɠɟ ɧɚ ɷɬɚɩɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɭɳɟɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɜ Ⱦȼɋ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ: 
ɞɢɨɤɫɢɞ ɢ ɨɤɫɢɞ ɚɡɨɬɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɫɚɠɚ, ɤɟɪɨɫɢɧ, ɛɟɧɡɢɧ 
ɧɟɮɬɹɧɨɣ. ɇɟɢɡɛɟɠɧɵ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɬɢɥɢɡɢɪɨɜɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ.  

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:  
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:        

 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
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 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;     
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;          

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ 

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ:       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;            

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ;  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

 
8.3.2 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ ɨɬɯɨɞɨɜ 
ɩɨ ɎɄɄɈ – 2014 ɝ.  8 22 201 01 21 5 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌,ɬ                 (8.5) 

 
ɝɞɟ N- ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ˏଷ; ݍ-ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ˕/ˏଷ. 
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ܯ = ଷ଼ହ଴଴଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳ͹͵ʹͷͲ ˕. 

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 4 61 010 01 
20 5 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌,ɬ                 (8.6) 

 
ɝɞɟ N- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ-ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ˕/ˏଷ. 

ܯ  = ଽ଴∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͺ ˕. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 173250 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,8 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
8.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɨɧɬɚɠɚ 

ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɧɬɪɨɥɶ ɡɚ 
ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɥɚɝɚɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ 
«Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». №96–ɎɁ ɨɬ 4 ɦɚɹ 1999 ɝ (ɢɡɦ. 13 ɢɸɥɹ 2015 
ɝ.). 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ:  

• ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɞɭɜɚɧɢɹ ɢ ɩɨɬɟɪɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ;  

• ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ;  

• ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɦɢɫɫɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ;  

• ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ;  
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• ɡɚɩɪɟɬ ɧɚ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɹɧɤɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ;  

• ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɟɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɢ ɛɟɬɨɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. 

 
8.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ 

ɋɚɯɚ (əɤɭɬɢɢ). ɉɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɧɟɜɵɫɨɤɚ Ͳ,͵ͳ ˚ˈˎ./ˍˏଶ. ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɣɨɧɚɯ ɧɚɯɨɞɢɬɫɹ ɝɨɪɨɞ Ⱥɥɞɚɧ, ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 20 892 ɱɟɥɨɜɟɤ ɧɚ 2017 ɝ. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ ʹͲ ˕ы˔. ˍˏଶ, ɜ ɬɨɦ ɱɢɫɥɟ 0 ɝɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, 20 ɬɵɫ. ɝɚ ɥɟɫɨɩɨɤɪɵɬɨɣ ɩɥɨɳɚɞɢ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɨɰɢɚɥɶɧɨ–
ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ ɢ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɢɬ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ 

ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
 Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

 
8.3.5 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 - 
ɎɁ ɨɬ 3.06.2006 (ɢɡɦ. 31.10.2016 ɝ.) ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɚ ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
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ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. ȼ 
ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ 
ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ 
ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

– ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡ ɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

– ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

– ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

– ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 

– ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
– ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɜɚɥɨɜ ɪɚɡɦɵɜɚɟɦɵɯ ɝɪɭɧɬɨɜ; 
– ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 
 
8.3.6. ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 
ɤ ɩɨɫɬɭɩɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ ɪɟɤ ɧɢɠɟ ɩɥɨɬɢɧɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɬɢɥɢɡɚɰɢɹ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, 
ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ.  

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ), ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ:  
1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɬɶ ɫɥɢɜɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɪɟɡɟɪɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɟɫɩɟɱɚɬ ɩɨɥɧɵɣ ɫɛɨɪ ɦɚɫɥɚ;  
2. Ɍɭɪɛɢɧɵ ɨɫɧɚɫɬɢɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɜɨɞɭ;  
3. ɋɬɨɱɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨɟɦ 

ɧɟɡɚɝɪɹɡɧɟɧɧɵɦɢ;  
4. ɏɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨɟɦ ɨɱɢɳɚɬɶ 

ɢ ɯɥɨɪɢɪɨɜɚɬɶ; 
 5. Ɍɜɟɪɞɵɟ ɨɫɚɞɤɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɢ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

–ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɢ 
ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
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9 ȼɢɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɍɱɚɫɬɢɟ Ƚɗɋ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ 
ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

 
9.1 ȼɢɞɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
9.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ— ɩɪɨɰɟɫɫ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. ɑɚɫɬɨɬɚ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɟɣɲɢɦ ɩɚɪɚɦɟɬɪɨɦ ɪɟɠɢɦɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ɉɫɧɨɜɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ ɩɨ ɱɚɫɬɨɬɟ ɢ ɩɟɪɟɬɨɤɚɦ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ (ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ) ɜ ɟɞɢɧɨɣ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɧɚɞɟɠɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɞɚɧɢɣ ɩɨ ɨɛɦɟɧɭ 
ɦɨɳɧɨɫɬɶɸ ɦɟɠɞɭ ɫɭɛɴɟɤɬɚɦɢ, ɜɵɞɚɧɧɵɯ ɐȾɍ ȿɗɋ, ɈȾɍ. 

Ʉ ɱɢɫɥɭ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞёɠɧɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬɧɨɫɹɬɫɹ: 

ɚ) ɭɱɚɫɬɢɟ ɫɭɛɴɟɤɬɨɜ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɱɚɫɬɨɬɵ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɱɪɟɡɦɟɪɧɵɯ ɟё ɨɬɤɥɨɧɟɧɢɣ; 

ɛ) ɨɝɪɚɧɢɱɟɧɢɟ ɨɩɚɫɧɵɯ ɩɨɜɵɲɟɧɢɣ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ 
ɫɩɨɫɨɛɧɵ ɧɚɪɭɲɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɥɢɛɨ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɜ) ɩɨɞɞɟɪɠɚɧɢɟ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɧɚ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ ɩɨ ɨɛɦɟɧɭ ɦɨɳɧɨɫɬɶɸ ɦɟɠɞɭ ɨɛɥɚɫɬɹɦɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ: 

ɚ) ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɋɈ-ɐȾɍ ȿɗɋ, ɋɈ-ɈȾɍ 
ɫɚɥɶɞɨ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɩɨ ɜɧɟɲɧɢɦ ɫɜɹɡɹɦ, ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ; 

ɛ) ɩɪɢ ɜɪɟɦɟɧɧɨɦ ɨɬɤɥɨɧɟɧɢɢ ɱɚɫɬɨɬɵ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɢɡɦɟɧɟɧɢɟ 
ɫɚɥɶɞɨ ɩɟɪɟɬɨɤɨɜ ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɞɚɧɧɨɣ ɋɈ-ɐȾɍ ȿɗɋ, ɋɈ-ɈȾɍ ɱɚɫɬɨɬɧɨɣ 
ɤɨɪɪɟɤɰɢɢ ɜ ɩɨɪɹɞɤɟ ɭɱɚɫɬɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɳɟɦ ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɣ 
ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ; 

ɜ) ɜ ɥɸɛɵɯ ɫɥɭɱɚɹɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɡɚ ɡɚɞɚɧɧɵɣ 
ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɰɟɥɹɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɚɧɨɜɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɚɥɶɞɨ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɭɪɨɜɧɟ ɱɚɫɬɨɬɵ; 

ɝ) ɩɨɞɞɟɪɠɚɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɞɥɹ ɩɨɫɬɨɹɧɧɨɣ 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɷɮɮɟɤɬɢɜɧɨɦɭ ɜɬɨɪɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɋ ɰɟɥɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɨɟ, ɜɬɨɪɢɱɧɨɟ ɢ 
ɬɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɨɛɳɟɟ 
ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɈɉɊɑ) ɢ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɩɟɪɜɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ (ɇɉɊɑ). 
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Ʉ ɈɉɊɑ ɩɪɢɜɥɟɤɚɸɬɫɹ ɜɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ȿɗɋ, ɢɡɨɥɢɪɨɜɚɧɧɨ 
ɪɚɛɨɬɚɸɳɢɯ ɷɧɟɪɝɨɫɢɫɬɟɦ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɢɡɦɟɧɟɧɢɹ 
ɦɨɳɧɨɫɬɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɫɬɟɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ 
ɩɪɟɞɟɥɚɯ ɢɦɟɸɳɢɯɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɨɝɪɚɧɢɱɟɧɧɵɯ ɬɨɥɶɤɨ 
ɞɨɩɭɫɬɢɦɨɫɬɶɸ ɪɟɠɢɦɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉ ɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɱɚɫɬɨɬɵ ɩɪɢɜɥɟɤɚɸɬɫɹ 
ɜɵɞɟɥɟɧɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɷɧɟɪɝɨɛɥɨɤɢ), ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɬɪɟɛɭɟɦɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɧɚ ɤɨɬɨɪɵɯ ɡɚɞɚɟɬɫɹ ɢ 
ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ.  

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɭɟɬɫɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɜ ɨɛɥɚɫɬɹɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɜ ȿɗɋ Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ ɢ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɰɟɥɹɯ: 

 ɩɨɞɞɟɪɠɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨ ɧɨɦɢɧɚɥɶɧɨɣ ɢɥɢ ɡɚɞɚɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 

 ɩɨɞɞɟɪɠɚɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɭɬёɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ ɟё ɫɭɦɦɚɪɧɨɝɨ ɜɧɟɲɧɟɝɨ 
ɩɟɪɟɬɨɤɚ; 

 ɩɨɞɞɟɪɠɚɧɢɟ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɩɨ ɫɜɹɡɹɦ ɢ ɫɟɱɟɧɢɹɦ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɞɢɚɩɚɡɨɧɚɯ; 

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɡɚɞɚɧɧɵɯ ɪɟɡɟɪɜɨɜ ɦɨɳɧɨɫɬɢ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

 ɢɫɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɝɪɚɮɢɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɭɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɪɝɚɧɢɡɭɟɬɫɹ ɜ ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɜ ȿɗɋ 
Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ. Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɫɬɨɹɧɧɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȿɗɋ ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɟɡɟɪɜɵ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ 
ɜɵɞɟɥɟɧɧɵɯ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɡɟɪɜɨɜ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɫɨɜɦɟɫɬɧɵɦ ɞɟɣɫɬɜɢɟɦ ɫɢɫɬɟɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɬɨɪɢɱɧɨɝɨ ɢ 
ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɞɟɣɫɬɜɢɟɦ ɞɢɫɩɟɬɱɟɪɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɨɧ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɭɱɚɫɬɢɟ ɷɧɟɪɝɨɛɥɨɤɨɜ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɯ 
ɜɢɞɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɢɞɨɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɭɱɚɫɬɢɹ ɜ ɞɪɭɝɢɯ ɜɢɞɚɯ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
9.1.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [18] ɱɚɫɬɨɬɚ ɜ «ȿɗɋ Ɋɨɫɫɢɢ» ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɩɪɟɞɟɥɚɯ 50,0±0,2Ƚɰ ɧɟ ɦɟɧɟɟ 95 % ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɧɟ ɜɵɯɨɞɹ ɡɚ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ 50,0±0,4 Ƚɰ. ɉɪɢ ɷɬɨɦ ɫɪɟɞɫɬɜɚɦɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɟɠɢɦɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɭɞɟɪɠɚɧɢɟ ɬɟɤɭɳɟɣ ɱɚɫɬɨɬɵ ɜ ɩɪɟɞɟɥɚɯ 50±0,05 
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Ƚɰ (ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ) ɢ ɜ ɩɪɟɞɟɥɚɯ 50±0,2 Ƚɰ (ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ) ɫ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɱɚɫɬɨɬɵ ɢ ɡɚɞɚɧɧɵɯ ɫɭɦɦɚɪɧɵɯ ɜɧɟɲɧɢɯ 
ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 15 ɦɢɧɭɬ ɞɥɹ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɱɚɫɬɨɬɵ ɫ ɩɥɚɧɢɪɭɟɦɵɦɢ ɡɚɩɚɫɚɦɢ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɚɧɡɢɬɧɵɯ ɫɟɬɟɣ ȿɗɋ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɉɪɟɜɵɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɬɨɤɨɜ ɞɨɥɠɧɨ 
ɥɢɤɜɢɞɢɪɨɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 5 ɦɢɧɭɬ, ɥɢɛɨ ɨɩɟɪɚɬɢɜɧɨ 
(ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ, ɥɢɛɨ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɝɪɚɧɢɱɢɬɟɥɹ 
ɩɟɪɟɬɨɤɨɜ) ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 20 ɦɢɧɭɬ. 

ɉɪɢ ɦɚɥɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɩɨɥɨɫɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɧɟ ɞɨɥɠɟɧ. 

ɉɪɢ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɨɥɨɫɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɨɥɠɧɚ 
ɦɨɛɢɥɢɡɨɜɚɬɶɫɹ ɞɨɥɹ ɡɚɞɚɧɧɨɝɨ ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɷɬɨɦɭ ɩɪɟɜɵɲɟɧɢɸ. Ⱦɢɧɚɦɢɤɚ ɦɨɛɢɥɢɡɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɟ 
ɭɞɟɪɠɚɧɢɟ ɩɨɬɪɟɛɧɨɣ ɞɨɥɢ ɫɭɦɦɚɪɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ – ɩɨɥɨɜɢɧɚ ɱɟɪɟɡ 15 
ɢ ɩɨɥɧɨɫɬɶɸ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ. 

ɉɪɢ ɩɪɟɜɵɲɚɸɳɢɯ 0,2 Ƚɰ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ ɦɨɛɢɥɢɡɨɜɚɧɧɚɹ 
ɫɭɦɦɚɪɧɚɹ ɩɟɪɜɢɱɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɫɭɦɦɚɪɧɨɝɨ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɚ ɞɢɧɚɦɢɤɚ ɟё ɦɨɛɢɥɢɡɚɰɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɭɞɟɪɠɚɧɢɹ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɯɭɠɟ ɭɤɚɡɚɧɧɨɣ ɞɥɹ 0,2 Ƚɰ. 

ȼ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ȿɗɋ Ɋɨɫɫɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɇɉɊɑ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɢ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɧɟ ɩɥɚɧɢɪɭɟɬɫɹ. 

 
9.2 ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ 
 
ɍɱɚɫɬɢɟ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɢ 

ɞɨɥɠɧɨ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɨɯɪɚɧɟɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɪɟɝɢɨɧɨɜ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ȿɗɋ Ɋɨɫɫɢɢ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɞɞɟɪɠɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 
ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɤɪɭɬɢɡɧɵ ɫɬɚɬɢɱɟɫɤɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɗɋ 
Ɋɨɫɫɢɢ. 

Ʉɪɭɬɢɡɧɚ ɫɬɚɬɢɱɟɫɤɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɋɑɏ) ɨɩɪɟɞɟɥɹɟɬ 
ɜɟɥɢɱɢɧɭ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ȿɗɋ Ɋɨɫɫɢɢ, ɜɵɞɚɜɚɟɦɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɧɰɢɩɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɭɱɚɫɬɢɹ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɫɢɧɯɪɨɧɧɨ 
ɪɚɛɨɬɚɸɳɢɯ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ.  

Ʉɪɭɬɢɡɧɚ ɋɑɏ ɮɨɪɦɢɪɭɟɬɫɹ: ɫɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɦɟɪɭ ɢɦɟɸɳɢɯɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɫɬɟɦ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɈɉɊɑ) ɢ ɇɉɊɑ. 

ɋɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɡɥɢɱɧɨ ɜ ɪɚɡɧɵɟ ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ ɢ 
ɡɚɜɢɫɢɬ ɨɬ ɫɬɪɭɤɬɭɪɵ ɢ ɨɬ ɜɟɥɢɱɢɧɵ ɬɟɤɭɳɟɣ ɧɚɝɪɭɡɤɢ ȿɗɋ. 

ɋɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɚɤɠɟ ɪɚɡɥɢɱɧɨ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɜ ɪɚɡɧɵɟ ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
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ɈɉɊɑ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɧɟɫɬɚɛɢɥɶɧɨɣ ɡɨɧɵ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɝɨ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɋɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɩɨɜɵɲɚɟɬ ɤɪɭɬɢɡɧɭ ɋɑɏ (ɩɪɨɢɫɯɨɞɢɬ ɧɟɫɬɚɛɢɥɶɧɨ). 

ɇɉɊɑ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ 
ɤɚɱɟɫɬɜɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ȿɗɋ. 

 
9.2.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɳɟɦɭ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
 
ȼ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ ɭɱɚɫɬɜɨɜɚɬɶ ɜɫɟ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɟ ɜ ɝɟɧɟɪɚɬɨɪɧɨɦ ɪɟɠɢɦɟ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ƚɗɋ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɝɨɬɨɜɨɣ ɤ ɈɉɊɑ, 
ɟɫɥɢ ɨɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɡɨɧɚ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,15 Ƚɰ ɤɚɤ ɩɪɢ ɧɚɥɢɱɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ȽɊȺɆ; 

 ɫɬɚɬɢɡɦ ɩɨ ɦɨɳɧɨɫɬɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɦɟɪɬɜɨɣ ɩɨɥɨɫɵ ɞɨɥɠɟɧ ɛɵɬɶ 4- 6%; 
ɧɚɥɢɱɢɟ ɧɚ Ƚɗɋ ɫɢɫɬɟɦɵ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

(ȽɊȺɆ), ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɧɟɟ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɧɨɝɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ), ɧɟ 
ɨɫɜɨɛɨɠɞɚɟɬ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɨɬ ɭɱɚɫɬɢɹ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ 
ɱɚɫɬɨɬɵ ɢ ɧɟ ɫɦɹɝɱɚɟɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɟɦɭ; 

 ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ Ƚɗɋ ɞɨɥɠɧɨ 
ɫɨɯɪɚɧɹɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɱɚɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɚɜɚɪɢɣɧɨɦ, ɩɨɷɬɨɦɭ ɩɪɢ ɧɚɥɢɱɢɢ ȽɊȺɆ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɜɨɞ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ (ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ Ɋɑȼ 
ɬɭɪɛɢɧ); 

 
9.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɨɪɦɢɪɨɜɚɧɧɨɦɭ ɩɟɪɜɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 

ɱɚɫɬɨɬɵ 
 
Ʉ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɦɨɝɭɬ 

ɩɪɢɜɥɟɤɚɬɶɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɟ, ɬɟɩɥɨɜɵɟ, ɚɬɨɦɧɵɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɇɉɊɑ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɫɬɚɧɞɚɪɬɚɦɢ ɈȺɈ «ɋɈ-ɐȾɍ ȿɗɋ». 

ȼ ɞɨɝɨɜɨɪɟ ɧɚ ɭɱɚɫɬɢɟ ɜ ɇɉɊɑ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɥɚɧɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ 
ɡɧɚɱɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫ 
ɬɪɟɛɭɟɦɵɦɢ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɇɉɊɑ ɞɥɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɟё ɷɧɟɪɝɨɛɥɨɤɨɜ. 

Ɂɚɞɚɧɧɵɣ ɞɥɹ ȿɗɋ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ Ɋɩ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɋɢɫɬɟɦɧɵɦ 
ɨɩɟɪɚɬɨɪɨɦ ɦɟɠɞɭ ɜɵɞɟɥɟɧɧɵɦɢ ɞɥɹ ɭɱɚɫɬɢɹ ɜ ɇɉɊɑ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. 
Ʉɚɠɞɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɞɚɸɬɫɹ: 
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 ɜɟɥɢɱɢɧɚ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɧɚ ɡɚɝɪɭɡɤɭ ɢ ɪɚɡɝɪɭɡɤɭ; 
 ɜɟɥɢɱɢɧɚ ɦёɪɬɜɨɣ ɩɨɥɨɫɵ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
 ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɩɨɥɧɨɣ ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɡɟɪɜɚ (ɥɢɛɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɟɣ ɜɟɥɢɱɢɧɚ ɫɬɚɬɢɡɦɚ ɫɢɫɬɟɦɵ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ). 

ɉɪɨɱɢɟ, ɩɨɫɬɨɹɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɇɉɊɑ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɨɝɨɜɨɪɨɦ, ɚ 
ɩɥɚɧɨɜɚɹ ɦɨɳɧɨɫɬɶ – ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɝɪɚɮɢɤɚɦɢ. 

Ⱦɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɡɧɚɱɟɧɢɹ ɨɠɢɞɚɟɦɨɣ ɤɪɭɬɢɡɧɵ 
ɋɑɏ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɞɪɭɝɢɯ Ɉɗɋ ɢ ȿɗɋ Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ  

ɉɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɛɥɨɤɨɜ, ɜɵɞɟɥɹɟɦɵɯ ɞɥɹ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
9.3 ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
 
ɋɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ȿɗɋ ɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɨ ɪɚɛɨɬɚɸɳɢɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ Ɋɨɫɫɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɣ 
ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɝɪɚɮɢɤɚɦɢ ɦɨɳɧɨɫɬɢ (ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ) ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ; ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦ ɜ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɡɨɧɚɯ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɰɟɧɬɪɨɜ ɊȾɍ, ɈȾɍ ɢ ɐȾɍ ȿɗɋ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɷɧɟɪɝɨɫɢɫɬɟɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɜɵɩɨɥɧɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ ɰɟɧɬɪɚɦɢ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ: 

 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ; 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

(ɨɛɴɟɞɢɧɟɧɧɵɯ ɥɢɛɨ ɪɟɝɢɨɧɚɥɶɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ), ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɰɟɧɬɪɚɦ 
ɤɨɬɨɪɵɯ ɩɨɪɭɱɟɧɨ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ ɨɛɦɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ; 

 ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɡɚɞɚɧɧɵɯ ɫɟɱɟɧɢɹɯ ɬɪɚɧɡɢɬɧɨɣ ɫɟɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦ ɨɛɥɚɫɬɟɣ ɨɝɪɚɧɢɱɟɧɢɹ ɥɢɛɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

 
9.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɬɨɪɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ  
 
ȼ ȿɗɋ Ɋɨɫɫɢɢ ɢ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɤɪɭɝɥɨɫɭɬɨɱɧɨ, 

ɧɟɩɪɟɪɵɜɧɨ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɭɬɟɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɥɢɛɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɭɦɦɚɪɧɨɝɨ ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɩɟɪɟɬɨɤɚ ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɱɚɫɬɨɬɟ, ɚ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɬɨɤɨɜ ɩɨ ɬɪɚɧɡɢɬɧɵɦ 
ɫɜɹɡɹɦ. 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ) 
ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɢɫɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɰɟɧɬɪɨɜ ɜ ɩɨɪɹɞɤɟ 
ɭɱɚɫɬɢɹ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɪɟɠɢɦɚ 
ɷɧɟɪɝɨɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɟɠɭɪɧɵɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢɥɢ 



 

127 
 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɝɨɝɨ 
ɪɟɝɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ɐɋ ȺɊɑɆ). 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɤɪɨɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ, ɞɨɥɠɧɨ ɛɵɬɶ ɫɟɥɟɤɬɢɜɧɵɦ, 
ɫɩɨɫɨɛɧɵɦ ɤ ɜɵɞɟɥɟɧɢɸ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɫɨɛɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ ɧɚ ɮɨɧɟ 
ɤɨɥɟɛɚɧɢɣ ɱɚɫɬɨɬɵ ɢ ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɧɟɛɚɥɚɧɫɚɦɢ ɬɚɤɠɟ ɢ 
ɜ ɞɪɭɝɢɯ ɪɟɝɢɨɧɚɯ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɵ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 
ɨɛɦɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɱɚɫɬɨɬɧɨɣ ɤɨɪɪɟɤɰɢɟɣ. 

ɋɭɦɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɜɧɟɲɧɟɣ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɪɚɫɱёɬɧɵɦ 
ɡɧɚɱɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɣ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɡɧɚɱɟɧɢɟ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ. ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɫɨɛɫɬɜɟɧɧɨɝɨ ɧɟɛɚɥɚɧɫɚ ɡɚ ɫɱёɬ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɬɨɪɢɱɧɵɯ ɪɟɡɟɪɜɨɜ. 

Ʉɚɠɞɵɣ ɢɡ ɭɱɚɫɬɜɭɸɳɢɯ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɞɢɫɩɟɬɱɟɪɫɤɢɯ 
ɰɟɧɬɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɨɛɴёɦɟ ɩɨɪɭɱɟɧɧɵɯ ɟɦɭ ɮɭɧɤɰɢɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɧɚɥɢɱɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɐɋ ȺɊɑɆ, ɪɚɫɩɨɥɚɝɚɬɶ ɫɪɟɞɫɬɜɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɛɚɥɚɧɫɚ ɞɥɹ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫɬɟɩɟɧɢ 
ɩɟɪɟɝɪɭɡɤɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɜɹɡɟɣ ɞɥɹ ɨɛɥɚɫɬɟɣ ɨɝɪɚɧɢɱɟɧɢɹ. 

 
9.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɟɪɜɚɦ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ ɜɬɨɪɢɱɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɟɪɟɬɨɤɨɜ ɜ ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɢ 
ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɪɟɡɟɪɜɵ ɜɬɨɪɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɡɚɝɪɭɡɤɭ ɢ 
ɪɚɡɝɪɭɡɤɭ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɨɛɴёɦɟ ɢ ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɡɚɞɚɱ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼɟɥɢɱɢɧɚ ɩɨɞɞɟɪɠɢɜɚɟɦɨɝɨ ɪɟɡɟɪɜɚ ɜɬɨɪɢɱɧɨɣ ɪɟɝɭɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ 
ɜ ɤɚɠɞɨɣ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ: 

 ɩɨɞɚɜɥɟɧɢɹ ɧɟɪɟɝɭɥɹɪɧɵɯ ɤɨɥɟɛɚɧɢɣ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɢ 
ɤɨɦɩɟɧɫɚɰɢɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ 
ɱɚɫɵ ɩɟɪɟɦɟɧɧɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ; 

 ɤɨɦɩɟɧɫɚɰɢɢ ɧɚɢɛɨɥɶɲɟɣ ɜɟɪɨɹɬɧɨɣ ɜɧɟɡɚɩɧɨɣ ɩɨɬɟɪɢ ɝɟɧɟɪɚɰɢɢ ɢɥɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɰɟɥɟɣ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɜɥɟɤɚɬɶ 
ɦɚɧɟɜɪɟɧɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɟ, ɬɟɩɥɨɜɵɟ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɧɚɝɪɭɡɤɨɣ, ɫɩɨɫɨɛɧɵɯ ɤ 
ɧɟɦɟɞɥɟɧɧɨɦɭ (ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ) ɫɭɳɟɫɬɜɟɧɧɨɦɭ (ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɝɨ 
ɜɬɨɪɢɱɧɨɝɨ ɪɟɡɟɪɜɚ) ɢɡɦɟɧɟɧɢɸ ɦɨɳɧɨɫɬɢ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɨɩɟɪɚɬɨɪɚ. 

ɇɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɷɧɟɪɝɨɛɥɨɤɚɯ, ɩɪɢɜɥɟɤɚɟɦɵɯ ɤ ɜɬɨɪɢɱɧɨɦɭ 
ɪɟɝɭɥɢɪɨɜɚɧɢɸ, ɞɨɥɠɧɵ ɛɵɬɶ: 
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 ɜɵɩɨɥɧɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɜɬɨɪɢɱɧɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ, 
ɭɤɚɡɚɧɧɵɟ ɜ ɫɬɚɧɞɚɪɬɚɯ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ; 

 ɨɛɟɫɩɟɱɟɧɚ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ (ɋɋɉɂ) ɢ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɮɚɤɬɢɱɟɫɤɨɝɨ ɭɱɚɫɬɢɹ 
ɤɚɠɞɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, ɩɪɢёɦɚ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɨɬ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɰɟɧɬɪɚ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ, ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɷɬɢɦ 
ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɰɟɧɬɪɨɦ; 

 ɨɛɟɫɩɟɱɟɧɵ ɭɫɥɨɜɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɫ ɞɢɫɩɟɬɱɟɪɫɤɢɦ 
ɰɟɧɬɪɨɦ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɫɬɚɧɞɚɪɬɚɯ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ.  

 
9.4 Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɟɥɢɱɢɧ ɜɬɨɪɢɱɧɵɯ ɪɟɡɟɪɜɨɜ, ɢɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨ ɦɟɪɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨ ɜɫɟɯ 
ɨɛɥɚɫɬɹɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɪɟɬɢɱɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɨɡɞɚɜɚɬɶɫɹ ɬɪɟɬɢɱɧɵɣ ɪɟɡɟɪɜ (ɧɚ ɪɚɡɝɪɭɡɤɭ ɢ ɡɚɝɪɭɡɤɭ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ).  

ȼ ɤɚɱɟɫɬɜɟ ɬɪɟɬɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: 

 ɩɭɫɤ-ɨɫɬɚɧɨɜ ɪɟɡɟɪɜɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ; 
 ɩɭɫɤ-ɨɫɬɚɧɨɜ, ɩɟɪɟɜɨɞ ɜ ɝɟɧɟɪɚɬɨɪɧɵɣ ɢɥɢ ɧɚɫɨɫɧɵɣ ɪɟɠɢɦ ɚɝɪɟɝɚɬɨɜ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 ɡɚɝɪɭɡɤɚ (ɪɚɡɝɪɭɡɤɚ) ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ ɢ Ɍɗɐ; 
 ɡɚɝɪɭɡɤɚ (ɪɚɡɝɪɭɡɤɚ) ɚɝɪɟɝɚɬɨɜ ɩɚɪɨɝɚɡɨɜɵɯ ɭɫɬɚɧɨɜɨɤ; 
 ɨɬɤɥɸɱɟɧɢɟ (ɜɤɥɸɱɟɧɢɟ) ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɭɩɪɚɜɥɹɟɦɨɣ ɧɚɝɪɭɡɤɨɣ; 
 ɡɚɝɪɭɡɤɚ (ɪɚɡɝɪɭɡɤɚ) ɝɚɡɨɦɚɡɭɬɧɵɯ ɷɧɟɪɝɨɛɥɨɤɨɜ; 
 ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɥɚɧɨɜɵɯ ɩɟɪɟɬɨɤɨɜ; 
 ɡɚɝɪɭɡɤɚ (ɪɚɡɝɪɭɡɤɚ) ɷɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ. 
Ɍɪɟɬɢɱɧɵɣ ɪɟɡɟɪɜ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɡɚɞɚɧɧɨɦ ɨɛɴɟɦɟ 
ɩɪɢ ɬɪɟɛɭɟɦɨɦ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɨɡɦɟɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɪɚɫɱёɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɣ ɡɚɞɟɪɠɤɢ 
ɜɵɯɨɞɚ ɷɧɟɪɝɨɛɥɨɤɨɜ ɢɡ ɪɟɦɨɧɬɚ ɢ ɤɨɦɩɟɧɫɚɰɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɟɛɚɥɚɧɫɚ 
ɦɨɳɧɨɫɬɢ. 

ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɬɪɟɬɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɮɚɤɬɢɱɟɫɤɨɟ ɪɚɡɦɟɳɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɪɟɡɟɪɜɨɜ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɩɟɪɟɝɪɭɡɤɢ ɫɜɹɡɟɣ ɩɪɢ ɦɨɛɢɥɢɡɚɰɢɢ ɪɟɡɟɪɜɨɜ. 

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɟɡɟɪɜɚ ɜɬɨɪɢɱɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜɪɭɱɧɭɸ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦ 
ȺɊɑɆ ɢ ɞɨɥɠɧɨ ɧɚɱɢɧɚɬɶɫɹ ɫ ɜɪɟɦɟɧɧɵɦ ɭɩɪɟɠɞɟɧɢɟɦ, ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɪɟɡɟɪɜɚ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɟɞɨɬɜɪɚɳɚɥɨ ɟɝɨ ɢɫɱɟɪɩɚɧɢɟ.  
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9.5 ɍɱɚɫɬɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɩɟɪɜɢɱɧɨɦ, ɜɬɨɪɢɱɧɨɦ ɢ ɬɪɟɬɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹɯ 

 
ɇɚ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɩɥɚɧɢɪɭɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɱɚɫɬɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ 

ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ (ɈɉɊɑ) ɢ ɜɨ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɟɝɭɥɹɬɨɪɵ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ ɢ ɫɢɫɬɟɦɚ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
(ȽɊȺɆ). ɇɚɥɢɱɢɟ ȽɊȺɆ ɧɟ ɨɫɜɨɛɨɠɞɚɟɬ ɨɬ ɭɱɚɫɬɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɨɬ 
ɈɉɊɑ ɢ ɧɟ ɫɦɹɝɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɟɦɭ.  

Ʉ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ (ɇɉɊɑ) 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɜɥɟɱɟɧɚ ɩɨ ɡɚɞɚɧɢɸ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
(ɋɈ). Ⱦɥɹ ɭɱɚɫɬɢɹ ɜ ɇɉɊɑ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɪɟɡɟɪɜ ɧɚ 
ɪɚɡɝɪɭɡɤɭ ɢ ɧɚɝɪɭɡɤɭ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɦɨɠɟɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɬɪɟɬɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ. Ⱦɥɹ 
ɷɬɢɯ ɰɟɥɟɣ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɞɟɥɟɧɵ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, 
ɤɨɬɨɪɵɟ ɧɟ ɧɚɝɪɭɠɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢ ɢɦɟɸɬ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 
ɪɚɡɝɪɭɡɤɭ ɢ ɧɚɝɪɭɡɤɭ. ɍɱɚɫɬɢɟ ɜ ɬɪɟɬɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ 
ɫɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ.  

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ. ɇɚ ɪɢɫɭɧɤɟ 9.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɨɛɳёɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɪɟɲɟɧɧɵɯ ɢ 
ɡɚɩɪɟɳɟɧɧɵɯ ɡɨɧ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɧɚ ɤɚɠɞɨɦ 
ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɧɚɬɭɪɧɵɟ ɢɫɩɵɬɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɨɬ Ɋ0-Ɋ1 ɢ ɨɬ Ɋ2-
Ɋ3 (ɜ ɪɚɡɪɟɲёɧɧɨɣ ɡɨɧɟ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ). Ɉɛɵɱɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ Ɋ2-Ɋ3.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɜ ɡɚɩɪɟɳɟɧɧɨɣ ɡɨɧɟ, ɷɬɭ ɡɨɧɭ ɛɵɫɬɪɨ 
ɩɪɨɯɨɞɹɬ, ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɹɫɶ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɬɨɱɤɟ. Ɂɚɩɪɟɳёɧɧɚɹ ɡɨɧɚ ɨɛɭɫɥɨɜɥɟɧɚ 
ɤɨɧɫɬɪɭɤɰɢɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ ɤɚɜɢɬɚɰɢɣ ɢ 
ɜɢɛɪɚɰɢɣ.  

ɉɨɩɚɞɚɹ ɜ ɪɚɡɪɟɲёɧɧɭɸ ɡɨɧɭ, ɜɵɛɢɪɚɸɬ ɬɨɱɤɭ ɫ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɧɚ 
ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɝɢɞɪɨɬɭɪɛɢɧɚ. ȿɫɥɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɭɱɚɫɬɜɭɟɬ ɜ ɈɉɊɑ, ɬɨ 
ɩɨɥɨɠɟɧɢɟ ɷɬɨɣ ɬɨɱɤɢ ɧɢɱɟɦ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɦɨɠɟɬ ɤɚɤ ɢɦɟɬɶ, 
ɬɚɤ ɢ ɧɟ ɢɦɟɬɶ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ ɡɚɝɪɭɡɤɭ ɢɥɢ ɪɚɡɝɪɭɡɤɭ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɛɳɚɬɶ ɋɈ ɜ ɤɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɪɚɛɨɬɚɟɬ ȽȺ. Ɇɨɠɟɬ ɥɢ ɨɧ 
ɧɚɝɪɭɡɢɬɫɹ ɢɥɢ ɪɚɡɝɪɭɡɢɬɫɹ.  

Ⱦɥɹ ɭɱɚɫɬɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɇɉɊɑ ɬɨɱɤɚ ɫ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɞɨɥɠɧɚ 
ɛɵɬɶ ɫɬɪɨɝɨ ɩɨɫɟɪɟɞɢɧɟ ɪɚɡɪɟɲёɧɧɨɣ ɡɨɧɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɞɢɚɩɚɡɨɧ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɤɚɤ ɧɚ ɪɚɡɝɪɭɡɤɭ, ɬɚɤ ɢ ɧɚ ɡɚɝɪɭɡɤɭ. ɇɚ 
ɫɬɚɧɰɢɢ ɨɬɜɨɞɹɬɫɹ ɧɟɫɤɨɥɶɤɨ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɜɫɟɝɞɚ ɢɦɟɸɬ ɬɚɤɨɣ ɪɟɡɟɪɜ ɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ.  

Ⱥɧɚɥɨɝɢɱɧɨ ɢ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɇɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɠɟ ɫɢɫɬɟɦɨɣ ȽɊȺɆ.  

 
9.6 ȼɵɛɨɪ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ȽɊȺɆ) 
 
9.6.1 ɇɚɡɧɚɱɟɧɢɟ 
 
ɋɢɫɬɟɦɚ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɟɞɟɧɢɹ ɪɟɠɢɦɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɫɢɝɧɚɥɚɦ ɡɚɞɚɧɢɹ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ: 

- ɨɬ ȺɊɆ ȽɊȺɆ, ɹɜɥɹɸɳɟɝɨɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ȽɊȺɆ; 
- ɨɬ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɩɨ ɤɚɧɚɥɭ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ ɨɬ ɐɋ 

ȺɊɑɆ ɈȾɍ ɋɢɛɢɪɢ; 
- ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɝɪɭɩɩɨɜɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɚɝɪɟɝɚɬɧɵɦ ɫɬɚɬɢɡɦɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɨɬ 1% ɞɨ 
10%). 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɢ 
ɭɦɟɧɶɲɢɬɶ ɢɡɧɨɫ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȽɊȺɆ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɪɚɛɨɬɤɭ 
ɡɚɞɚɧɢɹ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢ ɩɨɡɜɨɥɹɟɬ ɫɬɚɧɰɢɢ ɭɱɚɫɬɜɨɜɚɬɶ ɜɨ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ȽɊȺɆ ɹɜɥɹɸɬɫɹ: 
 ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɤɭɳɟɣ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɩɨ ɡɚɞɚɧɢɸ; 
 ɢɡɦɟɧɟɧɢɟ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɫ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɩɪɢ ɷɬɨɦ 

ɦɨɳɧɨɫɬɶ ɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɨ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 1%; 
 ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɩɨ ɡɚɞɚɧɢɸ ɜɧɟɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ; 
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 ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɫ ɡɚɞɚɧɧɵɦ ɫɬɚɬɢɡɦɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɚɫɬɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ; 

 ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɜɫɟ ȽȺ, ɧɚɯɨɞɹɳɢɟɫɹ 
ɩɨɞ ɝɪɭɩɩɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ; 

 ɤɨɧɬɪɨɥɶ ɢɫɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɵɦ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɝɪɭɩɩɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ; 

 ɤɨɪɪɟɤɬɧɨɟ ɫɩɢɫɚɧɢɟ ɢɡ ɡɚɞɚɧɢɹ ɩɥɚɧɨɜɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɟɣ 
ɚɝɪɟɝɚɬɨɜ, ɨɬɤɥɸɱɢɜɲɢɯɫɹ ɨɬ ɫɟɬɢ ɩɨ ɫɢɝɧɚɥɚɦ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ. 

 
9.6.2 ɍɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ȽɊȺɆ 
 
ɋɢɫɬɟɦɚ ȽɊȺɆ ɫɨɫɬɨɢɬ ɢɡ: 
- ɐɟɧɬɪɚɥɶɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɐɊ), ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɫɢɫɬɟɦɵ ȽɊȺɆ 

ɢ ɨɩɪɟɞɟɥɹɟɬ ɜɫɟ ɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ. ɐɊ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦ 
ɚɥɝɨɪɢɬɦɨɦ ɮɨɪɦɢɪɭɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɜɤɥɸɱɟɧɧɨɝɨ ɧɚ ɝɪɭɩɩɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ȽȺ ɡɚɞɚɧɢɟ ɩɨ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; 

- ɐɟɧɬɪɚɥɶɧɨɝɨ ɫɟɪɜɟɪɚ (ɐɋ); 
- Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ (ȺɊɆ), ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɛɚɡɟ 

ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ IBM PC – ɫɨɜɦɟɫɬɢɦɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ. ȺɊɆ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɞɨɫɬɭɩ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɤ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɟɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɦɟɠɞɭ ɦɚɲɢɧɚɦɢ, ɭɱɢɬɵɜɚɟɦɵɯ ɨɝɪɚɧɢɱɟɧɢɹɯ, ɜɟɥɢɱɢɧɟ 
ɜɪɚɳɚɸɳɟɝɨɫɹ ɪɟɡɟɪɜɚ, ɪɟɠɢɦɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɢɦɟɸɳɟɦɫɹ ɜ 
ɧɚɥɢɱɢɢ ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ ɢ ɨɱɟɪɟɞɧɨɫɬɢ ɟɝɨ ɜɜɨɞɚ. ȺɊɆ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɛɨɪɚ 
ɢ ɧɚɫɬɪɨɣɤɢ ɚɥɝɨɪɢɬɦɨɜ ɜɟɞɟɧɢɹ ɪɟɠɢɦɨɜ, ɩɨɡɜɨɥɹɟɬ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 
ɩɟɪɟɣɬɢ ɧɚ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɝɪɭɩɩɨɣ ɢɥɢ ɥɸɛɵɦ ȽȺ; 

- Ⱥɝɪɟɝɚɬɧɵɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɤɥɸɱɚɸɳɢɯ ɱɚɫɬɶ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ) 
ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɩɨɥɧɹɸɳɢɯ ɤɨɦɚɧɞɵ ɐɊ, ɞɚɬɱɢɤɨɜ ɚɧɚɥɨɝɨɜɨɣ ɢ ɞɢɫɤɪɟɬɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ȽɊȺɆ. 

 
 



 

132 
 

 
Ɋɢɫɭɧɨɤ 9.2- ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȽɊȺɆ 

ɐɋ ȺɊɑɆ- ɰɟɧɬɪɚɥɶɧɵɣ ɫɟɪɜɟɪ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ, ɐɊ 
ȽɊȺɆ- ɰɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ɝɪɭɩɩɨɜɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ȺɊɆ- 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ȺɊɑȼ- ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɂɆɉ- ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ. 

 
9.6.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ ȽɊȺɆ 
 
ɉɪɢ ɜɜɨɞɟ ȽɊȺɆ ɜ ɪɚɛɨɬɭ ɡɚɞɚɧɢɟ ɦɨɳɧɨɫɬɢ ɞɨɥɠɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɪɚɜɧɵɦ ɮɚɤɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɱɬɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 
ɨɬɫɭɬɫɬɜɢɟ ɬɨɥɱɤɨɜ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 

ɉɪɢ ɚɜɚɪɢɣɧɨɦ ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜɵɲɟ ɡɚɞɚɧɧɨɣ 
ɭɫɬɚɜɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɪɚɡɝɪɭɡɤɚ Ƚɂ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ 
ɫɤɨɪɨɫɬɶɸ. 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɝɪɟɝɚɬɨɜ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɢɡɦɟɧɟɧɢɣ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 

ɐɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ȽɊȺɆ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ. 

 Ɉɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɨɩɟɪɚɰɢɣ: 

ɚ) ɢɡɦɟɧɟɧɢɟ ɡɚɞɚɧɢɹ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɟё ɱɚɫɬɟɣ; 
ɛ) ɢɡɦɟɧɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɨɜ ɦɨɳɧɨɫɬɢ Ƚɗɋ; 
ɜ) ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ; 
ɝ) ɪɭɱɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ȽȺ ɨɬ ȽɊȺɆ; 
ɞ) ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɬɟɥɟɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ ɨɬɤɥɸɱɟɧɢɟ. 
 ɋɪɟɞɫɬɜɚ ɧɚɫɬɪɨɣɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 

ɩɚɪɚɦɟɬɪɨɜ: 
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ɚ) ɫɬɚɬɢɡɦɚ ɩɨ ɱɚɫɬɨɬɟ; 
ɛ) ɦёɪɬɜɨɣ ɡɨɧɵ ɩɨ ɱɚɫɬɨɬɟ; 
ɜ) ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɤɨɧɬɭɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 

ɦɨɳɧɨɫɬɢ; 
ɝ) ɢ ɬ.ɩ. 
 Ⱦɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɥɚɜɧɨɟ ɢɥɢ ɫɬɭɩɟɧɱɚɬɨɟ ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ ɧɟ 

ɛɨɥɟɟ 0,02 Ƚɰ ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɜɤɢ ɩɨ ɱɚɫɬɨɬɟ ɨɬ 49 ɞɨ 51 Ƚɰ. 
 Ⱦɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɥɚɜɧɨɟ ɢɥɢ ɫɬɭɩɟɧɱɚɬɨɟ ɫ ɢɧɬɟɪɜɚɥɨɦ ɧɟ ɛɨɥɟɟ 

1% ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɜɨɤ ɫɬɚɬɢɡɦɚ ɩɨ ɱɚɫɬɨɬɟ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 10% ɫ ɨɬɤɥɨɧɟɧɢɟɦ 
ɧɟ ɛɨɥɟɟ ±0,1%. 

 ɋɬɚɬɢɡɦ ɩɨ ɱɚɫɬɨɬɟ, ɨɬɧɟɫёɧɧɵɣ ɤ ɨɞɧɨɦɭ ɚɝɪɟɝɚɬɭ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɱɢɫɥɚ 
ɜɤɥɸɱɟɧɧɵɯ ɜ ȽɊȺɆ ɚɝɪɟɝɚɬɨɜ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ ±5% 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

ɜɵɫɨɤɨɧɚɩɨɪɧɨɣ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 118 ɦ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ, 
ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1%= 2758 ɦ3/ɫ, Q0,01%=3100 
ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ NɍɋɌ =720 Ɇȼɬ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 428,34 ɦ. 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 445,00 ɦ ɢ ɍɆɈ ɫɨɫɬɚɜɥɹɟɬ 3,96 ɤɦ3. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 3,87 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

• ɦɚɤɫɢɦɚɥɶɧɵɣ –Hmax =103,35 ɦ; 
• ɪɚɫɱɟɬɧɵɣ  –Hɪɚɫɱ =91,96 ɦ; 
• ɦɢɧɢɦɚɥɶɧɵɣ  –Hmin =81,96 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 888 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɊɈ115-ȼ ɢ ɉɅȾ115-

ȼ45° ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɩɹɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ 5,0 ɦ (ɊɈ115-ȼ-500). 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1000/260-400 ɍɏɅ4 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 200 
Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ-220ɤȼ-ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ–250000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌȾɇɋ-10000/35, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ 
ɦɚɪɤɢ Ⱥɋ 240/32.  

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20 ɮɢɪɦɵ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ». 
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ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  

ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
• ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ — 32 ɦ; 
• ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
• ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ — 100 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
• ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ — 86 ɦ; 
• ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ — 337,00 ɦ;  
• ɨɬɦɟɬɤɚ ɩɨɪɨɝɚ ɜɨɞɨɫɥɢɜɚ — 433,00 ɦ; 
• ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ — 2; 
• ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ — 16 ɦ; 
• ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ — 448,00 ɦ; 
• ɲɢɪɢɧɚ ɝɪɟɛɧɹ — 24 ɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ.  
Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ 

ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɤɚɠɞɨɦɭ ɛɵɤɭ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ 
ɛɵɤɨɜ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɨɜ. 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,29 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ — 
1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ –151 ɦɥɧ. ɪɭɛ./Ɇȼɬ;  
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — 0,21 ɪɭɛ/ɤȼɬɱ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɚɦɫɤɨɣ ȽɗC ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 

720 Ɇȼɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
əɤɭɬɢɢ. 
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12.03.1986. — Ɇɨɫɤɜɚ: ɎȽɍɉ ɐɉɉ, 2004. — 46 ɫ. 

10. ɋɇɢɉ 2.06.06-85. ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. — ȼɜɟɞ. 
01.07.1987. — Ɇɨɫɤɜɚ: ɎȽɍɉ ɐɉɉ, 2004. — 46 ɫ. 

11. ɋɇɢɉ 33-01-2003. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. — ȼɜɟɞ. 30.06.2003. — Ɇɨɫɤɜɚ: ɎȽɍɉ ɐɉɉ, 2004. — 24 ɫ. 

12. ȼɨɞɧɵɣ ɤɨɞɟɤɫ: [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ ɨɬ 3.07.2006 
№74-ɎɁ// ɂɧɬɟɪɧɟɬ ɩɨɪɬɚɥ «Ɋɨɫɫɢɣɫɤɨɣ ɝɚɡɟɬɵ». — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rg.ru/2006/06/08/voda-kodeks.html.  

13. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ»: 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ ɨɬ 24.06.1998 №89-ɎɁ// ɂɧɬɟɪɧɟɬ ɩɨɪɬɚɥ 
«Ɋɨɫɫɢɣɫɤɨɣ ɝɚɡɟɬɵ». — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.rg.ru/1998/06/30/utilizaciya-
dok.html. 

14. ȽɈɋɌ 13109-97. «ɇɨɪɦɵ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɚɯ 
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446,00

Контур
 дренажа

337,00 Контур  цем.завесы

Лист

Провер.
Листов

Подпись№ док .

Н.контр.

Лист

Т.контр.

Саяно-Шушенский филиал Сибирского федерального
университета

р.
 Т

им
пт

он

421,74

Соколова

Татарников

Полежаева

Лыбина
Сивцов

Генеральный план. Вид с верхнего бьефа.
Экспликация зданий и  сооружений.

Условные обозначения. Ведомость состава
проекта

448,00

Утв.

5 1

6

2

4

9

8

10

3

730,00

Стадия
Кол.уч .Изм.

Разраб.

Кафедра ГГЭЭС

Дата

 ВКР- 13.03.02 - 541312600 - ГП

Генеральный план

Проектирование Тимптонской ГЭС на р.
Тимптон.

3
7
6

3
5
6

3
7
6

2

3

Здание административно - технического персонала

4

Бетонная водосливная плотина

Экспликация зданий
и сооружений

Монтажная площадка

Наименование здания (сооружения)Позиция

6

5

  Правобережная грунтовая каменно-набросная плотина

Условные обозначения

Левобережная глухая бетонная плотина
Приплотинное здание ГЭС

7

9

Глухая бетонная плотина

Известняк

1

Производственные помещения
ОРУ

Автодорога

8

Гидроагрегат

Трансформатор

Станционная часть бетонной плотины

10

2

5

6

4

420,00

411,60
УМО
429,43

445,00

425,33 ГВ

ГП

ПОД

1

165,25 100,00

19,00

274,07137,4438,00

256

УНБmax 351,51

Контур подошвы глухой
 бетонной плотины

З

С

В

Ю

1:2000

Вид с верхнего бьефа
1:2000

Ведомость состава проекта
Обозначение№

1

2

3

Наименование

ВКР - 13.03.02 - 541312600 - ГП

ВКР - 13.03.02 - 541312600 - ГР1

ВКР - 13.03.02 - 541312600 - ГР2

Генеральный план. Вид с нижнего
бьефа. Экспликация зданий и сооружений.
Условные обозначения.
Ведомость состава проекта
Поперечный разрез станционной части
и  зданию ГЭС.
Основные характеристики гидросилового
оборудования .Условные обозначения.

ВКР - 13.03.02 - 541312600 - ЭЗ5

ВКР - 13.03.02 - 541312600 - ПЗ6 Пояснительная записка

Поперечный разрез по зданию ГЭС.

Поперечный разрез по водосливной
плотине. План водосливной плотины.
Условные обозначения.

ВКР - 13.03.02 - 541312600 - ГР34

Главная электрическая схема

433,00
ФПУ НПУ

ФПУ446,00
НПУ445,00

ФПУ
446,00

НПУ
4
4
5
,0

0

1 5
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Соколова
Сивцов

Главная электрическая схема

220кВ
ТТн 220 Т-2

220кВ
ТТн 220 Т-3

220кВ
ТТн 220 Т-4

1С-220 кВ

2С-220 кВ

ОСШ 220 кВ

ЗНШ РТН-1 220

РТН-1 220

ЗНТ РТН-1 220

ТН-1 220
ТТ-2 220 Т-2

ОПН 220 Т-2

ТТ-2 220 Т-3

ОПН 220 Т-3

ТТ-2 220 Т-4

ОПН 220 Т-4

ЗНТ ТР 220 Т-2

ТР 220 Т-2

ЗНВ ТР 220 Т-2

ТТ-4 220 Т-2

В-2 220 Т-2

ОР 220 Т-2

ЗНТ ОР 220 Т-2

ТТ-3 220 Т-2

ШР-2 220 Т-2

ЗНВ ШР 220 Т-2

ШР-1 220 ШСВ
ЗНВ ШР-1
220 ШСВ

ШСВ 220

ЗНВ ШР-2
220 ШСВ

ТТ-2 ШСВ 220

ШР-2 220 ШСВ

ТТ-1 ШСВ 220

ЗНШ ОР 220 ОВ

ОР 220 ОВ

ЗНВ ОР 220 ОВ

ТТ-2 ОВ 220

ОВ 220

ЗНШ ШР-1 220 ОВ
ШР-1 220 ОВ

ЗНВ ШР-1 220 ОВ

ЗНШ ШР-2 220 ОВ

ШР-2 220 ОВ

ЗНВ ШР-2 220 ОВ

ТТ-1 ОВ 220

ЗНЛ ЛР 220 Нижний Куранах №1

ЛР 220 Нижний Куранах №1

ЗНВ ЛР 220 Нижний Куранах №1

ТТ-2 220 Нижний Куранах №1

В 220 Нижний Куранах №1

ОР 220 Нижний Куранах №1

ЗНЛ ОР 220 Нижний Куранах №1

ТТ-1 220 Нижний Куранах №1

ФПВЧЗ 220 Нижний Куранах №1

ЗН ТН 220 Нижний Куранах №1

ЗН КС 220 Нижний Куранах №1

ВЛ 220 кВ
Тимптонская ГЭС - Нижний Куранах №1

КС 220 Нижний Куранах №1

Р ТН 220 Нижний Куранах №1

ТН-2 220 Нижний Куранах №1

ОПН  Г-1

220кВ

15,75 кВ
Г-1 200 МВт

ТН-3 Г-1

В Г-1

Р Г-1

ТН-4 Г-1

ТН-1 Г-1ТН-2 Г-1

ЗН1-Г-1

ЗН2-Г-1

ТНн-2 Г-1ТНн-1 Г-1

Т-1 250 МВА ТТн 220 Т-1

ЗНТ ТР 220 Т-3

ЗНВ ТР 220 Т-3

ЗНТ ОР 220 Т-3

ТТ-2 220 Т-1

ОПН 220 Т-1

ЗНТ ТР 220 Т-1

ТР 220 Т-1

ЗНВ ТР 220 Т-1

ТТ-4 220 Т-1

В 220 Т-1

ОР 220 Т-1

ЗНТ ОР 220 Т-1

ТТ-3 220 Т-1

ШР-2 220 Т-4

ЗНШ РТН-2 220

ТР 220 Т-3

В-2 220 Т-3

ТТ-3 220 Т-3

ЗНТ РТН-2 220

ТТ-4 220 Т-3

ОР 220 Т-3

ТН-2 220

ТР 220 Т-4

ЗНВ ШР 220 Т-4

РТН-2 220

ЗНТ ТР 220 Т-4

ТТ-3 220 Т-4

ЗНВ ТР 220 Т-4

В-2 220 Т-4

ОР 220 Т-4

ТТ-4 220 Т-4

ЗНТ ОР 220 Т-4

ШР-1 220 Т-1

ЗНЛ ЛР 220 Нижний Куранах №2

ЛР 220 Нижний Куранах №2

ЗНВ ЛР 220 Нижний Куранах №2

ТТ-2 220 Нижний Куранах №2

В 220 Нижний Куранах №2

ОР 220 Нижний Куранах №2

ЗНЛ ОР 220 Нижний Куранах №2

ТТ-1 220 Нижний Куранах №2

ЗНЛ ЛР 220 Нижний Куранах №3

ЛР 220 Нижний Куранах №3

ЗНВ ЛР 220 Нижний Куранах №3

ТТ-2 220 Нижний Куранах №3

В 220 Нижний Куранах №3

ОР 220 Нижний Куранах №3

ЗНЛ ОР 220 Нижний Куранах №3

ТТ-1 220 Нижний Куранах №3

ШР-1 220 Нижний Куранах №3

ШР-2 220 Нижний Куранах №2 ШР-2 220 Нижний Куранах №4

ШР-1 220 Нижний Куранах №5

ЗНЛ ЛР 220 Нижний Куранах №4

ЛР 220 Нижний Куранах №4

ЗНВ ЛР 220 Нижний Куранах №4

ТТ-2 220 Нижний Куранах №4

В 220 Нижний Куранах №4

ОР 220 Нижний Куранах №4

ЗНЛ ОР 220 Нижний Куранах №4

ТТ-1 220 Нижний Куранах №4

ЗНЛ ЛР 220 Нижний Куранах №5

ЛР 220 Нижний Куранах №5

ЗНВ ЛР 220 Нижний Куранах №5

ТТ-2 220 Нижний Куранах №5

В 220 Нижний Куранах №5

ОР 220 Нижний Куранах №5

ЗНЛ ОР 220 Нижний Куранах №5

ТТ-1 220 Нижний Куранах №5

ЗН ТН 220 Нижний Куранах №1

Р ТН 220 Нижний Куранах №1

ТН-1 220 Нижний Куранах №1

ФПВЧЗ 220 Нижний Куранах №2

ЗН ТН 220 Нижний Куранах №2

ЗН КС 220 Нижний Куранах №2

ВЛ 220 кВ
Тимптонская ГЭС - Нижний Куранах №2

КС 220 Нижний Куранах №2

Р ТН 220 Нижний Куранах №2

ТН-2 220 Нижний Куранах №2

ЗН ТН 220 Нижний Куранах №2

Р ТН 220 Нижний Куранах №2

ТН-1 220 Нижний Куранах №2

ФП
ВЧЗ 220 Нижний Куранах №3

ЗН ТН 220 Нижний Куранах №3

ВЛ 220 кВ
Тимптонская ГЭС - Нижний Куранах №3

КС 220 Нижний Куранах №3

Р ТН 220 Нижний Куранах №3

ТН-2 220 Нижний Куранах №3

ЗН ТН 220 Нижний Куранах №3

Р ТН 220 Нижний Куранах №3

ТН-1 220 Нижний Куранах №3

ФП
ВЧЗ 220 Нижний Куранах №4

ЗН ТН 220 Нижний Куранах №4

ЗН КС 220 Нижний Куранах №4

ВЛ 220 кВ
Тимптонская ГЭС - Нижний Куранах №4

КС 220 Нижний Куранах №4

Р ТН 220 Нижний Куранах №4

ТН-2 220 Нижний Куранах №4

ЗН ТН 220 Нижний Куранах №4

Р ТН 220 Нижний Куранах №4

ТН-1 220 Нижний Куранах №4

ФП
ВЧЗ 220 Нижний Куранах №5

ЗН ТН 220 Нижний Куранах №5

ЗН КС 220 Нижний Куранах №5

ВЛ 220 кВ
Тимптонская ГЭС - Нижний Куранах №5

КС 220 Нижний Куранах №5

Р ТН 220 Нижний Куранах №5

ТН-2 220 Нижний Куранах №5

ЗН ТН 220 Нижний Куранах №5

Р ТН 220 Нижний Куранах №5

ТН-1 220 Нижний Куранах №5

ШР-1 220 Т-3

ЗНТ РТН ОСШ  220

ТН ОСШ 220

РТН ОСШ 220

ЗНТ РТН ОСШ  220

Р-3С-4С

В ТСН-11 В ТСН-21

ТСН-11 ТСН-21

Агрегатные СН Г-1

В ТСН-12 В ТСН-22

ТСН-12 ТСН-22

Агрегатные СН Г-2

В ТСН-31 В ТСН-32

ТСН-31 ТСН-32

Общестанционные СН1

В ТСН-33 В ТСН-34

ТСН-33 ТСН-34

Общестанционные СН2

В ТСН-13 В ТСН-23

ТСН-13 ТСН-23

Агрегатные СН Г-3

В ТСН-14 В ТСН-24

ТСН-14 ТСН-24

Агрегатные СН Г-4

АВ ТСН-14 АВ ТСН-24АВ ТСН-23АВ ТСН-13АВ ТСН-34АВ ТСН-33АВ ТСН-32АВ ТСН-31АВ ТСН-22АВ ТСН-12АВ ТСН-11 АВ ТСН-21

1c 2c 1c 1c 1c 1c 1c2c 2c 2c 2c 2c

ДГУ ОСН

АВ ДГУ ОСН2АВ ДГУ ОСН1

В-2 РТСН

ЗНВ-2 РТСН

РТСН

ТТ-2 РТСН

ТТ-1 РТСН

ЗН1 Р РТСН

Р РТСН

ПC 35 кВ Нижний Куранах

2СШ 6кВ

1СШ 6кВ
1c

3c

ВКР- 13.03.02 - 541312600-ЭЗ

Проектирование Тимптонской ГЭС
на  реке Тимптон

15,75 кВ

ОПН  Г-2

В Г-2

ЛР Г-2

ТН Г-2ТН Г-2

ТН-1 Г-2ТН-2 Г-2

ЗНВ-2 Г-2

ЗНВ-1 Г-2

ТНн-2 Г-2ТНн-1 Г-2

ТТ-1 15,75 Т-1

ТТ-1 В Г-1

ТТ-2 Г-1

ТТ-1 Г-1

ТТ-1 15,75 Т-2

ТТ-1 В Г-2

ТТ-2 Г-2

ТТ-1 Г-2

Г-2 200 МВт

Т-2 250 МВА

15,75 кВ

ОПН  Г-3

В Г-3

ЛР Г-3

ТН Г-3ТН Г-3

ТН-1 Г-3ТН-2 Г-3

ЗНВ-2 Г-3

ЗНВ-1 Г-3

ТНн-2 Г-3ТНн-1 Г-3

ТТ-1 15,75 Т-3

ТТ-2 Г-3

ТТ-1 Г-3

Г-3 200 МВт

Т-3 250 МВА

15,75 кВ

ОПН  Г-4

В Г-4

ЛР Г-4

ТН Г-4ТН Г-4

ТН-1 Г-4ТН-2 Г-4

ЗНВ-2 Г-4

ЗНВ-1 Г-4

ТНн-2 Г-4ТНн-1 Г-4

ТТ-1 15,75 Т-4

ТТ-2 Г-4

ТТ-1 Г-4

Г-4 200 МВт

Т-4 250 МВА

2c

4c

ТН Ш-3

ОПН Ш-3

ТН Ш-1

ОПН Ш-1

ТН Ш-4

ОПН Ш-4

ТН Ш-2

ОПН Ш-2

ЗНВ-1 РТСН

В-1 РТСН

2СШ 0,4кВ 2СШ 0,4кВ 2СШ 0,4кВ 2СШ 0,4кВ 2СШ 0,4кВ 2СШ 0,4кВ1СШ 0,4кВ 1СШ 0,4кВ1СШ 0,4кВ 1СШ 0,4кВ1СШ 0,4кВ 1СШ 0,4кВ

В-4 РТСН

ЗНВ-3 РТСН
В-3 РТСН

ЗНВ-4 РТСН

ЗНВ ШР 220 Нижний Куранах №4

ЗН2 В РТСН

ЗНВ ШР 220 Нижний Куранах №2

В РТСН

ШР-1 220 Нижний Куранах №1

Саяно-Шушенский филиал Сибирского федерального
университета

Р-1С-2С

Кафедра ГГЭЭС

Татарников

Полежаева
Сивцов

1. Ведомость состава проекта см. на чертеже ВКР-13.03.02-541312600-ГП

ЗН КС 220 Нижний Куранах №3

ТТ-1 В Г-3 ТТ-1 В Г-4

СА-СН Г-1 СА-СН Г-2 СА-СН1 СА-СН2 СА-СН Г-3 СА-СН Г-4

ЗНВ-1 ТСН-2

В-1 ТСН-2В-2 ТСН-2

ЗНВ-2 ТСН-2

ТН-2 ТСН-2
Пр ТСН-2

ТСН-2 10 МВА

ТТ-2 ТСН-2

ТТ-1 ТСН-2

ТН-1 ТСН-2

ЗНВ-1 ТСН-1

В-1 ТСН-1В-2 ТСН-1

ЗНВ-2 ТСН-1

ТН-2 ТСН-1
Пр ТСН-1

ТСН-1 10 МВА

ТТ-2 ТСН-1

ТТ-1 ТСН-1

ТН-1 ТСН-1

ЗНВ ШР 220 Т-1

ШР-2 220 Т-1

ЗНВ ШР 220 Нижний Куранах №1

ШР-2 220 Нижний куранах №1

ЗНВ ШР 220 Т-3

ШР-2 220 Т-3

ШР-1 220 Т-2 ШР-1 220 Нижний Куранах №2

ШР-2 220 Нижний Куранах №3

ЗНВ ШР 220 Нижний Куранах №3

ШР-1 220 Нижний Куранах №4 ШР-1 220 Т-4

ШР-2 220 Нижний Куранах №5

ЗНВ ШР 220 Нижний Куранах №5

ДГУ АСН
АВ ДГУ АСН1 АВ ДГУ АСН2 АВ ДГУ АСН3

АВ ДГУ АСН4
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Изм. Кол.уч Подпись Дата
Стадия Лист

Утв.

Проектирование Тимптонской  ГЭС
на р. ТимптонПровер.

Н.контр.
Т.контр.

Разраб.

ВКР -13.03.02 - 541312600 - ГР3
Саяно-Шушенский филиал Сибирского федерального

университета
Листов

Кафедра ГГЭЭС

86,00

99,75

Соколова
Лыбина

Поперечный разрез по водосливной
плотине. План водосливной плотины.

Условные обозначения

Скважина
глубокого дренажа

293,92

Скважина
глубокой цементации 265,21

Паз основного
затвора

Паз аварийно-ремонтного
затвора

Дренажная галерея
3х4

339,00
308,30

351,51
УНБmax

342,43

УНБmin

350,63УНБ(Q0,1%)

433,00

448,00446,00
ФПУ

445,00
НПУ

429,43 УМО

Цем. галерея
3х4

339,00 ДНО

162,39

Татарников

 356,51
НС

337,00
ПОД

Смотровые
галереи 2х3

Поперечный разрез  по водосливной
 плотине

1:2000

R
9

421,74

Яма размыва

357,96

372,96

387,96

402,96

425,33

24,00

30°

Условные обозначения
Известняк

Бетон

Отметка в метрах

План водосливной плотины
1:500

96,47 131,85

1
6
,0

0
3,0

0

19
,00

3
8
,0

0

308,30

Ось а/д проезда

92,88

2,001,50

5,16

ДНО

Полежаева
Сивцов

Лист № док.

1. Размеры на чертеже указаны в метрах
2. Ведомость состава проекта см. на чертеже ВКР-13.03.02-541312600-ГП
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337,00

ПОД

Проектирование Тимптонской ГЭС
на р. Тимптон

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 13.03.02 - 541312600 - ГР1

Кафедра ГГЭЭС

Соколова
Масленникова

Татарников

Поперечный разрез по станционной части
и зданию ГЭС

1. Размеры на чертеже указаны в метрах
2. Ведомость состава проекта см. на чертеже ВКР-13.03.02-541312600-ГП

Поперечный разрез по станционной
части и зданию ГЭС.

Основные характеристики
гидросилового оборудования.

Условные обозначения.

Основные характеристики гидросилового
оборудования

№ п/п
Наименование
оборудования Тип, параметры Количество, шт

1 Гидротурбина РО115-В-500 4

- Напор максимальный, м 103

- Напор расчётный, м 91

- Напор минимальный, м 81

2 Гидрогенератор СВ 1000/260-40 УХЛ4 4

Условные обозначения

Известняк

Бетон

Отметка в метрах445,00

П
од
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в. 

№
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од
л.
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гл
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ов
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о

Вз
ам

. и
нв

.№

Изм. Кол.уч. Лист № док.Подпись Дата
Стадия Лист

Утв.

Провер.

Н.контр.
Т.контр.

Разраб. Листов

446,00 448,00
445,00

428,34

339,00

Ось паза рабочего
затвора

Завеса дренажная

421,74

ФПУ

Ось а/д проезда
Ось паза аварийно-ремонтного

затвора

Ось хода козлового крана

НПУ

Ось установки
трансформаторов

Ось прокатки
трансформаторов

  Завеса цементационная

89,14

Смотровые
галереи 2х3

Цем.галерея
3х4

Дренажная галерея
3х4

Ось паза затвора и
движения козлового крана

Полежаева
Сивцов

Козловой кран г/п 150 т

ДНО

Сороудерживающая
решётка

Аэрационная труба Ø2

УМО

1:1000

11,18 9,25 12,24
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Проектирование Тимптонской ГЭС
на р. Тимптон

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 13.03.02 - 541312600 - ГР2

Кафедра ГГЭЭС

Соколова
Масленникова

Татарников
Поперечный разрез по  зданию ГЭС.
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о

Вз
ам

. и
нв

.№

Изм. Кол.уч. Лист № док.Подпись Дата
Стадия Лист

Утв.

Провер.

Н.контр.
Т.контр.

Разраб. Листов

Полежаева
Сивцов

339,00

351,51
УНБmax

342,43
УНБmin

350,63УНБ(Q0,1%)

ДНО
339,70РК

337,00

341,19

345,35

350,86

333,13

353,54

370,96

372,73

320,71

322,27

365,01

Козловой кран г/п 100 т

Мостовой кран
г/п 300 т

Бак МНУ

Ось
гидроагрегата

Мокрая потерна

332,11

Поперечный разрез по  зданию ГЭС
1:200

1. Размеры на чертеже указаны в метрах
2. Ведомость состава проекта см. на чертеже ВКР-13.03.02-541312600-ГП
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Ø5,00
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