
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
Ʉɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬ» 

 
 
                                                                                              ɍɌȼȿɊɀȾȺɘ 
                                                                                 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                 ________ ɂ.Ɇ. Ȼɥɹɧɤɢɧɲɬɟɣɧ 
                                                                                                           ɩɨɞɩɢɫɶ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 «____»   __________   2019 ɝ. 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ  
 

23.03.03.02 – ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 
ɤɨɞ-ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ 
ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɪɜɢɫ» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ» 

ɬɟɦɚ 

 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ            __________            ɤ.ɬ.ɧ., ɞɨɰɟɧɬ                Ⱥ.ȼ. Ʉɚɦɨɥɶɰɟɜɚ 
                                              ɩɨɞɩɢɫɶ, ɞɚɬɚ           ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ                __________                                              Ⱦ.ɘ. ɋɬɚɪɟɝɨɪɨɞɰɟɜ  
                                              ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ      __________            ɤ.ɬ.ɧ., ɞɨɰɟɧɬ                 Ⱥ.ȼ. Ʉɚɦɨɥɶɰɟɜɚ 
                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 

 
Ʉɪɚɫɧɨɹɪɫɤ 2019 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
Ʉɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬ» 

 

 
                                                                                              ɍɌȼȿɊɀȾȺɘ 
                                                                                 Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                 ________ ɂ.Ɇ. Ȼɥɹɧɤɢɧɲɬɟɣɧ 
                                                                                                           ɩɨɞɩɢɫɶ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 «____» __________   2019 ɝ. 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɭ          ɋɬɚɪɟɝɨɪɨɞɰɟɜɭ Ⱦɦɢɬɪɢɸ ɘɪɶɟɜɢɱɭ 
                                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ    ɁɎɌ 14 06-Ȼ      ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)    23.03.03.02 
                                ɧɨɦɟɪ                                                                                                           ɤɨɞ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 
                                                         ɧɚɢɦɟɧɨɜɚɧɢɟ                                                                                                 

Ɍɟɦɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ: «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɈɈɈ «Ɇɟɞɜɟɞɶ – ɋɟɪɜɢɫ» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ» 
 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №ɬ8804/ɋ ɨɬ 14 ɢɸɧɹ 2019 ɝ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȻɊ Ⱥ.ȼ. Ʉɚɦɨɥɶɰɟɜɚ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «Ɍɪɚɧɫɩɨɪɬ» ɋɎɍ 

                                   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ          

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȻɊ: ɬɢɩ ɋɌɈȺ –ɞɢɥɟɪɫɤɢɣ ɰɟɧɬɪ; ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ 
– 1651 ɲɬ.; ɭɱɚɫɬɨɤ ɞɥɹ ɞɟɬɚɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ – ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ; ɦɟɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ; ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ – 15800 ɤɦ; ɱɢɫɥɨ ɞɧɟɣ 
ɪɚɛɨɬɵ ɜ ɝɨɞɭ – 305 ɞɧɟɣ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȻɊ:  

1. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɵɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ «Mitsubishi» ɜ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɟ;  

2. Ɇɚɪɤɟɬɢɧɝɨɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ.  
3. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ.  
4. Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ.  
5. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɲɢɧɨɦɨɧɬɚɠɚ ɤɨɥɟɫɚ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
1. Ʌɢɫɬ 1 – Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ «Mitsubishi» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 
2. Ʌɢɫɬ 2 – ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɪɩɭɫ. 
3. Ʌɢɫɬ 3 – ɍɱɚɫɬɨɤ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɩɪɨɟɤɬɢɪɭɟɦɵɣ. 
4. Ʌɢɫɬ 4 – ɒɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɟɧɞ. 
5. Ʌɢɫɬ 5 − Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɱɧɨɫɬɧɨɝɨ ɪɚɫɱёɬɚ ɤɨɧɫɬɪɭɤɰɢɣ. 
6. Ʌɢɫɬ 6 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɚɪɬɚ ɡɚɦɟɧɵ ɲɢɧɵ ɚɜɬɨɦɨɛɢɥɹ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȻɊ                          _____________                       Ⱥ.ȼ. Ʉɚɦɨɥɶɰɟɜɚ  
                                                                ɩɨɞɩɢɫɶ                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ   _____________                     Ⱦ.ɘ. ɋɬɚɪɟɝɨɪɨɞɰɟɜ  
                                                                              ɩɨɞɩɢɫɶ                                                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 
 

                                                                                    «____» _________2019 ɝ. 
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ɊȿɎȿɊȺɌ 
Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɪɜɢɫ» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ» ɫɨɞɟɪ-
ɠɢɬ 83 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 39 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ȺȼɌɈɆɈȻɂɅɖ, ȾɂɅȿɊɋɄɂɃ ɐȿɇɌɊ, ɒɂɇȺ, ɒɂɇɈɆɈɇɌȺɀɇɕȿ 
ɊȺȻɈɌɕ, ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɉɊɈɐȿɋɋ, ɋɌȿɇȾ ȾɅə ɒɂɇɈɆɈɇɌȺɀȺ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɞɢɥɟɪɫɤɢɣ ɰɟɧɬɪ Mitsubishi ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɜɟɪ» ɜ 
ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɲɢɧɨɦɨɧɬɚɠ-

ɧɵɯ ɪɚɛɨɬ ɫ ɰɟɥɶɸ; 
− ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɪɚɛɨɬɚɸɳɢɯ;  
− ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ. 
ɋ ɷɬɨɣ ɰɟɥɶɸ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ; 
− ɪɚɡɪɚɛɨɬɚɧ ɜɚɪɢɚɧɬ ɪɚɡɦɟɳɟɧɢɹ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ; 
− ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ, ɫɧɢɠɚɸɳɚɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɡɚ-

ɬɪɚɬɵ ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
ɉɪɟɞɥɨɠɟɧɧɵɟ ɪɟɲɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ. 
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ȼȼȿȾȿɇɂȿ 
 
ɋɟɝɦɟɧɬ ɤɪɨɫɫɨɜɟɪɨɜ ɢ ɜɧɟɞɨɪɨɠɧɢɤɨɜ ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 40% ɪɨɫɫɢɣɫɤɨɝɨ 

ɪɵɧɤɚ, ɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ ɫɩɪɨɫ ɧɚ ɨɛ-
ɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱦɢɥɟɪ ɦɚɪɤɢ Mitsubishi ɈɈɈ «Ɇɟɞ-
ɜɟɞɶ-ɋɟɜɟɪ» ɜ Ʉɪɚɫɧɨɹɪɫɤɟ, ɫɞɟɥɚɥ ɚɤɰɟɧɬ ɩɪɨɞɚɠ ɢɦɟɧɧɨ ɧɚ ɫɟɝɦɟɧɬ SUV.  ɋ 
ɩɨɦɨɳɶɸ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɚɪɤɟɬɢɧɝɨɜɵɯ ɯɨɞɨɜ ɨɧ ɫɬɚɪɚɟɬɫɹ ɩɪɢɜɥɟɱɶ ɤɥɢɟɧɬɨɜ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɫɥɭɝɚɦɢ ɫɜɨɟɝɨ ɫɟɪɜɢɫɚ. Ɉɞɧɚɤɨ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɝɚɪɚɧɬɢɣɧɨɝɨ 
ɫɪɨɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɢ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɩɪɟɞɥɨɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɤɭɪɟɧɬɨɜ, 
ɩɪɨɛɥɟɦɚ ɥɨɹɥɶɧɨɫɬɢ ɤɥɢɟɧɬɨɜ ɨɫɬɚёɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

Ⱦɢɥɟɪɵ ɭɞɟɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɫɨɫɬɨɹɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯ-
ɧɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫɜɨɢɯ ɰɟɧɬɪɨɜ. ɇɟɩɪɟɪɵɜɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɹ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɫɜɹɡɚɧɧɵɟ ɫ ɭɥɭɱɲɟ-
ɧɢɟɦ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ⎯ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɨɝɨ ɭɱɚɫɬɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜɟɫɧɨɣ ɢ ɨɫɟ-
ɧɶɸ, ɫɟɡɨɧɵ ɩɟɪɟɯɨɞɚ ɫ ɡɢɦɧɟɝɨ ɬɢɩɚ ɲɢɧ ɧɚ ɥɟɬɧɢɣ ɢ ɧɚɨɛɨɪɨɬ. ȼ ɷɬɢ ɩɟɪɢɨɞɵ 
ɩɨɹɜɥɹɟɬɫɹ ɩɢɤɨɜɚɹ ɡɚɝɪɭɡɤɚ ɭɱɚɫɬɤɚ. ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, 
ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɬɚɤɢɟ ɩɟɪɢɨɞɵ ɡɚɝɪɭɡɤɢ ɹɜɥɹɸɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚ-
ɱɟɣ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢɡɦɟɧɢɬɶ ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ ɭɱɚɫɬɤɚ ɢ ɞɨɩɨɥɧɢɬɶ ɩɨɞɴёɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɟɧɞ. 
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
1.1 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ 
 
1.1.1 Ɇɨɞɟɥɶɧɵɣ ɪɹɞ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi 
 

Ɍɚɛɥɢɰɚ 1.1 – ɋɬɪɭɤɬɭɪɚ ɦɨɞɟɥɶɧɨɝɨ ɪɹɞɚ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi 

Ɇɨɞɟɥɶ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ⱦɜɢɝɚɬɟɥɶ, ɜɟɪɫɢɹ, 
ɤɨɦɩɥɟɤɬɚɰɢɹ 

Ɇɨɳɧɨɫɬɶ, 
ɤȼɬ(ɥ.ɫ)/ˏ ˋː−ଵ 

Ʉɉɉ 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ 

ɫɦɟɲɚɧɧɵɣ, 
ɥ/100ɤɦ 

ɐɟɧɚ, 
ɬɵɫ.ɪɭɛ. 

1 2 3 4 5 6 

1.
 P

aj
er

o 
Sp

or
t N

ew
 

 

 
2.4 DI-D: 
Invlte 6MT 
Intense 8AT 
Instyle 8AT 
Ultimate 8AT 
3.0 MIVEC: 
Instyle 8AT s88 
Ultimate 8AT s89 

133(181)/3500 
 
 
 
 

154(209)/6000 
 

 
6MT 
8AT 
8AT 
8AT 
8AT 

 
7,4 
8,0 
8,0 
8,0 

 
10,9 

 
2439 
2702 
2905 
3108 

 
3007 
3210 

2.
 O

ut
la

nd
er

 

 

 
2.0 Mivec:  
Inform 2WD CVT S07  
Invite 2WD CVT S08  
Invite 4WD CVT S09  
Intense+ 2WD CVT S84  
Intense+ 4WD CVT S86 
Instyle 4WD CVT S87 
2.4 Mivec:  
Instyle 4WD CVT S10  
Ultimate 4WD CVT S11 

107(146)/6000 
 
 
 
 
 
 

123(167)/6000 
 

ɋVT 
 
 
 
 
 
 

CVT 
 

 
7,5 
7,5 
7,7 
7,5 
7,7 

 
7,8 

 
1699 
1783 
1894 
1915 
2023 
2108 

 
2166 
2319 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 
1 2 3 4 5 6 

3.
 A

SX
 

 

 
 
1.6 MIVEC 
Inform 2WD S07 
Invite 2WD S08 
 Intense 2WD S09 
2.0 MIVEC 
Intense 4WD S10 
Instyle 4WD S11 

86(117)/6100 
 
 
 

110(150)/6000 

5ɆɌ 
 
 
 

CVT 

6,1 
 
 
 

7,7 

 
1229 
1279 
1330 

 
1530 
1673 

4.
 E

cl
ip

se
 C

ro
ss

 

 
1.5T Mivec: 
Instyle 2WD SA1 
Instyle 4WD E16 
Ultimate 4WD SA3 

110(150)/5500 CVT  
7,3 
7,7 
7,7 

 
1910 
2032 
2256 

5.
 P

aj
er

o 

 

 
 
3.0:  
Instyle 5AT S45  
Ultimate 5AT S46  

128(174)/5250 5AT 12,7  
2989 
3111 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

 

1 2 3 4 5 6 

6.
 L

20
0 

 

 
 

2.4 DID: 
DC Invlte 6MT SA4 
DC Invlte+ 6MT SA5 
DC Intense 6MT SA2 
Intense 6AT SA6 
2.4 DID H.P.: 
Instyle 6AT SA3 

113(154)/3500 
 
 
 
 

133(181)/3500 

 
ɆɌ 
ɆɌ 
ɆɌ 
ȺɌ 
ȺɌ 

7,7 
 
 
 

8,6 
8,6 

 
2069 
2203 
2396 
2498 

 
2702 

7.
 O

ut
la

nd
er

 

 

 
 

3.0 MIVEC 
GT 6AT S12 

167 (227) / 6250 6AT 8,9  
2 502 

8.
 L

20
0 

18
M

Y
 

 

 
 

2.4 DID 
DC Invite 6MT S03 
DC Invite+ 6MT SA1 
DC Intense 6MT SA2 
Intense 5AT SA2 
2.4 DID H.P. 
Instyle 5AT SA3 

113 (154) / 3500 
 
 
 
 

133 (181) / 3500 

 
ɆɌ 
ɆɌ 
ɆɌ 
ȺɌ 
ȺɌ 

7,1 
 
 
 
 

7,5 

 
1 919 
2 053 
2 246 
2 348 

 
2 552 
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1.1.2 ɋɬɚɬɢɫɬɢɤɚ ɩɪɨɞɚɠ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi ɜ ɩɟɪɢɨɞ ɨɬ 2009 ɝɨɞɚ 
ɞɨ 2018 ɝɨɞɚ ɜɤɥɸɱɢɬɟɥɶɧɨ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɠ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪ-

ɫɤɨɦ ɤɪɚɟ ɩɨ ɝɨɞɚɦ ɜ ɩɟɪɢɨɞ ɫ 2009 ɩɨ 2018 ɝɨɞ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɞɚɠ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɫɚɣɬɚ ȺȿȻ. 

 

 
 

Ɋɢɫɭɧɨɤ 1.1 − Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ 
Ɋɨɫɫɢɢ ɩɨ ɞɚɧɧɵɦ ɫɬɚɬɢɫɬɢɤɢ ȺȿȻ 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɛɟɪɟɦ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɥɢɱɟɫɬɜɟ ɧɚɫɟɥɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ 

ɢ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɩɨ ɝɨɞɚɦ, ɜ ɩɟɪɢɨɞ ɫ 2009 ɩɨ 2018 ɝɨɞ. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 − ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɢ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫ 2009 ɩɨ 
2018 ɝɨɞ 

Ƚɨɞ ɇɚɫɟɥɟɧɢɟ Ɋɨɫɫɢɢ,ɬɵɫ. ɱɟɥ. ɇɚɫɟɥɟɧɢɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ, ɬɵɫ. ɱɟɥ. 

2009 141903 2889 
2010 142856 2828 
2011 142865 2829 
2012 143056 2838 
2013 143347 2846 
2014 143666 2852 
2015 146267 2858 
2016 146544 2866 
2017 146804 2875 
2018 146793 2876 

 
Ⱦɚɥɟɟ, ɭɱɢɬɵɜɚɹ ɫɨɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɠɢɬɟɥɟɣ Ɋɨɫɫɢɢ ɤ ɱɢɫɥɭ ɠɢɬɟɥɟɣ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɧɚɯɨɞɢɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ 
Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. 

41354 40227

74166 74294 78747 80134

35909
16769 24325

45391

ϮϬϬϵг ϮϬϭϬг ϮϬϭϭг ϮϬϭϮг ϮϬϭϯг ϮϬϭϰг ϮϬϭϱг ϮϬϭϲг ϮϬϭϳг ϮϬϭϴг

Ʉ
ɨɥ

-ɜ
ɨ 

ɚɜ
ɬɨ

ɦɨ
ɛɢ

ɥɟ
ɣ,

 ɲ
ɬ.

Ƚɨɞ

Ʉɨɥ-ɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ɋɨɫɫɢɢ ɩɨ ɞɚɧɧɵɦ 
ɫɬɚɬɢɫɬɢɤɢ ȺȿȻ 
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Ⱦɚɧɧɵɟ ɨ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɤɪɚɟ ɫ 2009 ɩɨ 2018 ɝɨɞ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ ɩɪɨɞɚɠ ɩɨ Ɋɨɫɫɢɢ, ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 
3. 

ɉɨ ɞɚɧɧɵɦ ɨɮɢɰɢɚɥɶɧɨɝɨ ɞɢɥɟɪɚ ɫ 2010 ɝɨɞɚ ɩɨ 2013 ɝɨɞ ɛɵɥɨ ɩɪɨɞɚɧɨ 
592, 907, 1180, 1127 ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɨɷɬɨɦɭ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɨɞɫɱɟɬɚ 
ɜɜɨɞɢɦ ɧɟɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɪɢɛɥɢɡɢɬɶ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɤ 
ɪɟɚɥɶɧɵɦ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3: 

 ݇ = ͷͻʹ + ͻͲ͹ + ͳͳͺͲ + ͳͳʹ͹͹ͻ͸ + ͳͶ͸ͻ + ͳͶ͹Ͷ + ͳͷ͸͵ = Ͳ,͹ͳͺ 

 

Ɍɚɛɥɢɰɚ 1.3 − Ʉɨɥ−ɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɤɪɚɟ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ ɩɪɨɞɚɠ ɩɨ Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

Ƚɨɞ ɩɪɨɞɚɠ 
ɂɡ ɪɚɫɱёɬɚ ɩɪɨɞɚɠ ɩɨ Ɋɨɫɫɢɢ 

Ʉɨɥ-ɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ 
ɉɪɨɞɚɠ ɩɨ Ɋɨɫɫɢɢ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ 
2009 842 605 
2010 592 592 
2011 907 907 
2012 1180 1180 
2013 1127 1127 
2014 1591 1142 
2015 702 504 
2016 328 236 
2017 476 342 
2018 889 638 

 
ɋɪɚɜɧɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɞɚɠ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 

ɤɪɚɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.2. 
 

 
 

Ɋɢɫɭɧɨɤ 1.2 − ɋɪɚɜɧɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɞɚɠ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫ-
ɧɨɹɪɫɤɨɦ ɤɪɚɟ  

842 796

1469 1474 1563 1591

702

328
476

889

605 592*

907*

1180* 1127* 1142

504

236
342

638

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Ʉ
ɨɥ
−ɜ

ɨ 
ɩɪ

ɨɞ
ɚɧ

ɧɵ
ɯ 

ɚɜ
ɬɨ

ɦɨ
ɛɢ

ɥɟ
ɣ,

 ɲ
ɬ.

Ƚɨɞɵ

ɩɨ ɞɚɧɧɵɦ ɫɚɣɬɚ "AEB" ɩɨ ɞɚɧɧɵɦ ɞɢɥɟɪɚ ɢ ɫ ɭɱɟɬɨɦ ɤɨɷɮɢɰɟɧɬɚ
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2 Ɇɚɪɤɟɬɢɧɝɨɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
 
2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟ-

ɦɨɣ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 
2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɨɬɪɟɛ-

ɧɨɫɬɶ ɪɟɝɢɨɧɚ ɜ ɭɫɥɭɝɚɯ ɚɜɬɨɫɟɪɜɢɫɚ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɱɢɫɥɟɧɧɨɫɬɶ ɠɢɬɟɥɟɣ ɪɟɝɢɨɧɚ Ⱥ௜  , ݅ = ሺͳ,ʹሻ, 

ɝɞɟ     ݅ – ɢɧɞɟɤɫ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ. ݅ = ͳ – ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ, ݅ = ʹ – ɩɟɪɫɩɟɤɬɢɜɚ (ɨɤɨɧɱɚɧɢɟ ɫɪɟɞɧɟɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ); 
ɧɚɫɵɳɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ni ɧɚ ɬɟɤɭɳɢɣ 

ɦɨɦɟɧɬ ɢ ɩɟɪɫɩɟɤɬɢɜɭ, ݅ = ሺͳ,ʹሻ, ɚɜɬ./ͳͲͲͲ ɠɢɬɟɥɟɣ; 
ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ݊𝑡௜ = 𝑓ሺ𝑡௜ሻ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨ-

ɛɢɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ, ɬ.ɟ. ɡɚ ɪɹɞ ɥɟɬ ሺ𝑡௜ = ͳ,ʹ,͵, … ݉ሻ ɞɨ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɦɨɝɨ ɬɟɤɭɳɟɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ 𝑡௜ = ݉; 

ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɜɥɚɞɟɥɶɰɟɜ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɭɫɥɭɝɚɦɢ 
ɋɌɈ – ߚ௜, ݅ = ሺͳ,ʹሻ; 

ɜɟɪɨɹɬɧɨɫɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɧɚ ɋɌɈ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɦɨ-
ɞɟɥɹɦ – ௜ܲ௝  , ݅ = ሺͳ,ʹሻ, ݆ = ሺͳ, 𝐽ሻ, ݆ – ɢɧɞɟɤɫ ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɹ; 

ɫɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɜ ɬɵɫ.ɤɦ. ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɟ – ɡɚɟɡɞ ɧɚ ɋɌɈ ɩɨ ɦɨɞɟ-
ɥɹɦ – ܮ௜௝, ݆ = ሺͳ, 𝐽ሻ; 

ɢɧɬɟɪɜɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ – ɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ܮȽ௝, ɡɚɞɚɜɚɟɦɨɟ ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 6. 

 ݊௜ = ݊𝐼𝐴𝐼 ∙ 𝐴௜ ,                                                                                                               ሺʹ.ͳሻ  
 ݊ଶ଴଴ଽ = Ͷͳ͵ͷͶͳͶͳͻͲ͵ͻ͹ͻ ∙ ʹͺͺͻ͹ͺͷ = ͺͶʹ ˛˕., 
 ݊ଶ଴ଵସ = ͺͲͳ͵ͶͳͶ͵͸͸͸ͻ͵ͳ ∙ ʹͺͷʹͺͳͲ = ͳͷͻͳ ˛˕., 
 ݊ଶ଴ଵହ = ͵ͷͻͲͻͳͶ͸ʹ͸͹ʹͺͺ ∙ ʹͺͷͺ͹͹͵ = ͹Ͳʹ ˛˕., 
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݊ଶ଴ଵ଺ = ͳ͸͹͸ͻͳͶ͸ͷͶͶ͹ͳͲ ∙ ʹͺ͸͸ͶͻͲ = ͵ʹͺ ˛˕., 
 ݊ଶ଴ଵ଻ = ʹͶ͵ʹͷͳͶʹʹʹͲͻ͸ͺ ∙ ʹͺͻ͵͹Ͷͺ = Ͷ͹͸ ˛˕., 

 ݊ଶ଴ଵ଼ = Ͷͷ͵ͻͳͳͶ͸͹ͻ͵͹ͶͶ ∙ ʹͺ͹͸͵͸Ͳ = ͺͺͻ ˛˕. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɇɚɫɵɳɟɧɧɨɫɬɶ ɠɢɬɟɥɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɚɜɬɨɦɨɛɢɥɹɦɢ ɦɚɪɤɢ 
Mitsubishi 

 
ɇɚɫɵɳɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ 

Mitsubishi ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

௜ܰ = ͳͲͲͲ ∙ ݊௜𝐴௜ ,                                                                                                      ሺʹ.ʹሻ   
 

ɝɞɟ    𝐴௜ − ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ; ݊௜ − ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. 
 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɝɢɨɧɟ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɝɢɨɧɟ: 
 

௜ܰ = 𝐴௜ ∙ ݊௜ͳͲͲͲ ,                                                                                                               ሺʹ.͵ሻ 

 

ɝɞɟ ௜ܰ  − ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ; 

 
Ƚɨɞɚ 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Ʉɨɥ-ɜɨ  ɚ/ɦ , 
ɲɬ. 605 592 907 1180 1127 1142 504 236 342 638 

ɑɢɫɥ. ɧɚɫɟɥɟɧɢɹ, 
ɬɵɫ. ɱɟɥ. 2889 2828 2829 2838 2846 2852 2858 2866 2875 2876 

ɇɚɫɵɳɟɧɧɨɫɬɶ, 
ɚɜɬ./1000 ɠɢɬ. 0,21 0,21 0,32 0,41 0,40 0,40 0,18 0,08 0,12 0,22 

ɇɚɫɵɳɟɧɧɨɫɬɶ ɫ 
ɧɚɪɚɫɬɚɸɳɢɦ 
ɢɬɨɝɨɦ 

0,21 0,42 0,74 1,16 1,55 1,95 2,13 2,21 2,33 2,55 
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𝐴௜ − ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɪɟɝɢɨɧɚ; ݊௜ – ɧɚɫɵɳɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ. 
 

Ⱦɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɟɤɭɳɟɝɨ ሺ݅ = ͳሻ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ሺ݅ = ʹሻ ɩɟɪɢɨɞɨɜ. 
 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ (i=1): 
 

ଵܰ = ʹͺ͹ͷ͹ͻͲ ∙ ʹ,ͷͷͲͻͳͲͲͲ = ͹͵͵͸ሺ˃˅˕. ሻ 

 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ (i=2): 
 

ଶܰ = ʹͺͻͲͲͲͲ ∙ ʹ,ͺͳͲͲͲ = ͺͲͻʹሺ˃˅˕. ሻ 

 
Ɍɚɛɥɢɰɚ 2.2 – ɂɫɯɨɞɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɇɨɦɟɪ 
ɩ/ɩ 

Ƚɨɞɨɜɵɟ ɩɪɨ-
ɛɟɝɢ, ܮʒೕ  

ɂɧɞɟɤɫ ɢɧɬɟɪ-
ɜɚɥɚ ɩɪɨɛɟɝɚ, ݎ 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ ɜ 
r-ɦ ɢɧɬɟɪɜɚɥɟ, ܮʒೕ𝑟  

Ʉɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ܮʒೕ𝑟   ɜ r-
ɦ ɢɧɬɟɪɜɚɥɟ, n௝𝑟 

1 0    
  1 2,5 3 
2 5    
  2 7,5 10 
3 10    
  3 12,5 28 
4 15    
  4 17,5 39 
5 20    
  5 22,5 17 
6 25    
  6 27,5 3 
7 30    

 
Ɍɚɛɥɢɰɚ 2.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɪɟɦɟɧɧɨɣ 
ɩɟɪɢɨɞ 

ɑɢɫɥɟɧ-
ɧɨɫɬɶ ɠɢ-
ɬɟɥɟɣ ɪɟ-
ɝɢɨɧɚ 

ɇɚɫɵɳɟɧ-
ɧɨɫɬɶ ɥɟɝɤɨ-
ɜɵɦɢ ɚɜɬɨɦɨ-
ɛɢɥɹɦɢ, 
ɚɜɬ./1000 ɠɢɬ. 

Ⱦɨɥɹ ɜɥɚɞɟɥɶ-
ɰɟɜ, ɩɨɥɶɡɭɸ-
ɳɢɯɫɹ ɭɫɥɭ-
ɝɚɦɢ ɋɌɈ 

ɋɪɟɞɧɹɹ 
ɧɚɪɚɛɨɬɤɚ 
ɧɚ ɨɞɢɧ ɚɜ-
ɬɨɦɨɛɢɥɟ-
ɡɚɟɡɞ 

ȼɟɪɨɹɬɧɨɫɬɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɨɛɫɥɭɠɢɜɚɟ-
ɦɵɯ ɧɚ ɋɌɈ 
ɚɜɬ. 

Ɍɟɤɭɳɢɣ (1) 2875790 2,5509 0,3 15 1 

ɉɟɪɫɩɟɤɬ.(2) 2890000 2,8 0,4 18 1 
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2.1.2 Ɋɚɫɱɟɬ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 

ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟ-

ɝɢɨɧɟ ɢɥɢ ɧɚɫɵɳɟɧɧɨɫɬɢ ɢɦɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 𝑡௜ = ݉ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ 
ɦɟɧɟɟ 5–7 ɥɟɬ. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢ-
ɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ 

№ ɩ.ɩ Ƚɨɞɵ Ɍi Ƚɨɞɵ ti ɇɚɫɵɳ. 
ɚɜɬ/1000 ɠɢɬ 

ɉɪɢɪɨɫɬ ɧɚɫɵɳɟɧ-
ɧɨɫɬɢ 

1 2014 0 1,9515 0 
2 2015 1 2,1279 0,1764 
3 2016 2 2,2101 0,0822 
4 2017 3 2,3289 0,1189 

5(ɬɟɤ ɩɟɪ) 2018 4=m 2,5509 0,2219 

 
Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɨɝɢɫɬɢɱɟ-

ɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 
ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɩɪɨɲɥɨɦ, ɫɨɫɬɨɹɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɦ ɢ ɜ ɛɭ-
ɞɭɳɟɦ. 

ɉɪɢ ɷɬɨɦ ɧɚɫɵɳɟɧɧɨɫɬɶ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɜɨɡɪɚɫɬɚɟɬ: ɫɧɚɱɚɥɚ ɦɟɞ-
ɥɟɧɧɨ, ɡɚɬɟɦ ɛɵɫɬɪɨ ɢ, ɧɚɤɨɧɟɰ, ɫɧɨɜɚ ɡɚɦɟɞɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɛɥɢɠɟɧɢɹ ݊ ɤ ݊௠𝑎௫ = ݊ଶ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɧɚɫɵɳɟɧɧɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶ-
ɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɜɢɞɚ: 

 𝑑݊𝑑𝑡 = ሺ݊௠𝑎௫݊ݍ − ݊ሻ,                                                                                                ሺʹ.Ͷሻ 

 
ɝɞɟ 𝑡 – ɜɪɟɦɹ; ݊ – ɧɚɫɵɳɟɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹɦɢ; ݊௠𝑎௫ – ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɫɬɢ; ݍ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ. 

 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢ-

ɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ q, ɬ.ɟ. 
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ݍ = − ∑ ሺ∆݊𝑡݊𝑡ଶሻ௠𝑡=ଵ − ݊௠𝑎௫ ∑ (∆݊𝑡݊𝑡 )௠𝑡=ଵ݊௠𝑎௫ଶ ∑ ݊𝑡ଶ௠𝑡=ଵ − ʹ݊௠𝑎௫ ∑ ݊𝑡ଷ௠𝑡=ଵ + ∑ ݊𝑡ସ௠𝑡=ଵ                                            ሺʹ.ͷሻ 

 
ɉɪɢ ɡɚɞɚɧɧɨɦ ݊௠𝑎௫ = ݊ଶ ɢ ɜɵɱɢɫɥɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ݍ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɹ 

ɩɪɨɯɨɠɞɟɧɢɹ ɮɭɧɤɰɢɢ ݊ = 𝑓ሺ𝑡ሻ ɱɟɪɟɡ ɩɨɫɥɟɞɧɸɸ ɬɨɱɤɭ ݊௠ = ݊ଵ ɪɟɬɪɨɫɩɟɤɬɢɜ-
ɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ 𝑡 = ݉ = Ͷ, ɩɨɡɜɨɥɹɟɬ, ɩɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɨɤɨɧ-
ɱɚɬɟɥɶɧɨ ɩɨɥɭɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨɜɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɨɬ ɜɪɟɦɟɧɢ, ɬ.ɟ. 

 ݊𝑡 = ݊௠𝑎௫݊௠݊௠ + ሺ݊௠𝑎௫ − ݊௠ሻ ∙ exp[−݊ݍ௠𝑎௫ሺ𝑡 − ݉ሻ],                                          ሺʹ.͸ሻ 

 

ɝɞɟ  ݊௠ = ݊ଵ – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɥɟɝɤɨɜɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɤɨɧɟɰ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ, ɬ.ɟ. ɞɥɹ 𝑡 = ݉. 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (5) ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɢ 𝑡, ɩɨɡɜɨɥɹɟɬ ɨɰɟ-
ɧɢɬɶ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ (ɥɚɝ) ɜɵɯɨɞɚ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨɜɵɦɢ ɚɜ-
ɬɨɦɨɛɢɥɹɦɢ ɧɚ ɡɚɞɚɧɧɨɟ ɩɪɟɞɟɥɶɧɨɟ (ɢɥɢ ɛɥɢɡɤɨɟ ɤ ɧɟɦɭ) ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨ-
ɫɬɢ  ݊ < ݊௠𝑎௫ = ݊ଶ: 

 

𝑡ʚ = ݉ − ln [ቀ݊௠𝑎௫݊௠݊𝑡 − ݊௠ቁ /ሺ݊௠𝑎௫ − ݊௠ሻ]ݍ௠𝑎௫௡                                               ሺʹ.͹ሻ 

 
ȼ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ, ɩɪɢɪɨɫɬ ɧɚɫɵɳɟɧɧɨɫɬɢ ∆݊𝑡 ɪɚɜɟɧ: 
 ∆݊𝑡 = ݊𝑡௜ − ݊𝑡ሺ௜−ଵሻ,                                                                                                 ሺʹ.ͺሻ 
 

Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ݍ: ɞɥɹ ݊௠𝑎௫ = ݊ଶ = ʹ,ͺ; ݊௠ = ݊ଵ = ʹ,ͷͷͲͻ, ݍ ɪɚɜɧɨ: 
ݍ  = Ͳ,Ͳ͹͹ͻ 
 

ɉɪɨɝɧɨɡɧɚɹ ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨ-
ɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɪɟɝɢɨɧɟ: ɞɥɹ ݊௠𝑎௫ = ݊ଶ = ʹ,ͺ; ݊௠ = ݊ଵ = ʹ,ͷͷͲͻ; ݉ = Ͷ 
ɧɚɫɵɳɟɧɧɨɫɬɶ ɜ 2019ɝ. (t =5) ɫɨɫɬɚɜɢɬ: 

 ݊𝑡=ହ = ʹ,ͺ ∙ ʹ,ͷͷͲͻʹ,ͷͷͲͻ + ሺʹ,ͺ − ʹ,ͷͷͲͻሻ ∙ exp [−Ͳ,Ͳ͹͹ͻ ∙ ʹ,ͺሺͷ − Ͷሻ] = ʹ,ͷͻ͸, 
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݊𝑡=଺ = ʹ,ͺ ∙ ʹ,ͷͷͲͻʹ,ͷͷͲͻ + ሺʹ,ͺ − ʹ,ͷͷͲͻሻ ∙ exp [−Ͳ,Ͳ͹͹ͻ ∙ ʹ,ͺሺ͸ − Ͷሻ] = ʹ,͸͵Ͷ, 
 ݊𝑡=଻ = ʹ,ͺ ∙ ʹ,ͷͷͲͻʹ,ͷͷͲͻ + ሺʹ,ͺ − ʹ,ͷͷͲͻሻ ∙ exp [−Ͳ,Ͳ͹͹ͻ ∙ ʹ,ͺሺ͹ − Ͷሻ] = ʹ,͸͸ͷ, 
 ݊𝑡=଼ = ʹ,ͺ ∙ ʹ,ͷͷͲͻʹ,ͷͷͲͻ + ሺʹ,ͺ − ʹ,ͷͷͲͻሻ ∙ exp [−Ͳ,Ͳ͹͹ͻ ∙ ʹ,ͺሺͺ − Ͷሻ] = ʹ,͸ͻͲ, 
 ݊𝑡=ଽ = ʹ,ͺ ∙ ʹ,ͷͷͲͻʹ,ͷͷͲͻ + ሺʹ,ͺ − ʹ,ͷͷͲͻሻ ∙ exp [−Ͳ,Ͳ͹͹ͻ ∙ ʹ,ͺሺͻ − Ͷሻ] = ʹ,͹ͳͳ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 

ɚɜɬɨɦɨɛɢɥɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
 

Ɋɢɫɭɧɨɤ 2.1 − Ƚɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɨɝɧɨɡɚ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 
ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ 

 
2.1.3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɪɚɛɨɬɤɢ ɧɚ 

ɚɜɬɨɦɨɛɢɥɟ-ɡɚɟɡɞ ɢ ɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ 
 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ, ɬɵɫ. ɤɦ: 
ʒ௝ܮ  = ∑ ʒ௝𝑟ܮ ∙ ௝݊𝑟𝑅𝑟=ଵ∑ ௝݊𝑟𝑅𝑟=ଵ ,                                                                                             ሺʹ.ͻሻ 

0,0000

0,5000

1,0000

1,5000

2,0000

2,5000

3,0000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

n
t,

 а
̏т

./ϭ
ϬϬ

Ϭ 
ж

ит
.

В̬емя t,лет



20 
 

ɝɞɟ     ܮȽ௝𝑟 – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɩɪɨɛɟɝɚ r; ௝݊𝑟 – ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɩɪɨɛɟɝɨɜ ܮȽ௝𝑟  ɜ ɢɧɬɟɪɜɚɥɚɯ, ݎ = ሺͳ, ܴሻ. 

ʒ௝ܮ  = ʹ,ͷ ∙ ͵ + ͹,ͷ ∙ ͳͲ + ͳʹ,ͷ ∙ ʹͺ + ͳ͹,ͷ ∙ ͵ͻ + ʹʹ,ͷ ∙ ͳ͹ + ʹ͹,ͷ ∙ ͵͵ + ͳͲ + ʹͺ + ͵ͻ + ͳ͹ + ͵ = ͳͷ,ͺ 

 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟ-

ɦɨɝɨ ɩɟɪɢɨɞɚ, ɬɵɫ. ɤɦ: 
ʒ௜ܮ  = ∑ ʒ௝ܮ ∙ ௜ܲ௝                                                                                                   ሺʹ.ͳͲሻ௝

௝=ଵ  

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ: 
Ƚଵܮ  = ͳͷ,ͺ · ͳ = ͳͷ,ͺ 
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ: 
Ƚଶܮ  = ͳͷ,ͺ · ͳ = ͳͷ,ͺ 
 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɟ-ɡɚɟɡɞ ɧɚ ɋɌɈ, ɬɵɫ. ɤɦ: 
௜ܮ  = ∑ ௜௝ܮ ∙ ௜ܲ௝                                                                                                      ሺʹ.ͳͳሻ௝

௝=ଵ  

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ: 
௜ܮ  = ͺ · ͳ = ͺ 
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ: 
௜ܮ  = ͺ · ͳ = ͺ 
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Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɳɟɧɢɣ (ɡɚɟɡɞɨɜ) ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ: 
 

ʒܰ௜ = ௜ܰ ∙ ௜ߚ ∙ ௜ܮʒ௜ܮ                                                                                                   ሺʹ.ͳʹሻ 

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ: 
 

ʒܰ௜=ଵ = ͹͵͵͸ ∙ Ͳ,͵ ∙ ͳͷ,ͺ ͳͷ = ʹ͵ͳͺ 

 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ: 
 

ʒܰ௜=ଶ = ͺͲͻʹ ∙ Ͳ,Ͷ ∙ ͳͷ,ͺͳͺ = ʹͺͶͳ 

 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɝɢɨɧɚ ɜ ɭɫɥɭɝɚɯ 

ɚɜɬɨɫɟɪɜɢɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɝɢɨɧɚ ɜ 
ɭɫɥɭɝɚɯ ɚɜɬɨɫɟɪɜɢɫɚ 

ȼɪɟɦɟɧɧɨɣ 
ɩɟɪɢɨɞ ݅ 

Ʉɨɥ-ɜɨ 
ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢ

ɥɟɣ ɜ 
ɪɟɝɢɨɧɟ ௜ܰ  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧ
ɵɣ 

ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ 
ɚɜɬɨɦɨɛɢɥɟɣ 

Mitsubishi  ܮʒ௜ , 
ɬɵɫ. ɤɦ 

ɋɪɟɞɧɟɜɡɜɟɲɟ
ɧɧɵɣ ɝɨɞɨɜɨɣ 

ɩɪɨɛɟɝ 
ɪɚɫɫɦɚɬɪɢɜɚɟ
ɦɨɝɨ ɩɟɪɢɨɞɚ ݅ 

ɋɪɟɞɧɟɜɡɜɟɲɟ
ɧɧɚɹ 

ɧɚɪɚɛɨɬɤɚ ɧɚ 
1 

ɚɜɬɨɦɨɛɢɥɟ–
ɡɚɟɡɞ ɧɚ ɋɌɈ ܮ௜ , ɬɵɫ. ɤɦ 

Ɉɛɳɟɟ 
ɝɨɞɨɜɨɟ 
ɤɨɥ–ɜɨ 
ɡɚɟɡɞɵ 
ɚɜɬɨ. 

ɪɟɝɢɨɧɚ ɧɚ 
ɋɌɈ ʒܰ௜ 

Ɍɟɤɭɳɢɣ 7336 15,8 15,8 15 2318 

ɉɟɪɫɩɟɤɬɢɜɚ 8092 15,8 15,8 18 2841 

 
2.2 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ 
 
Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ. 
Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɷɤɫɩɟɪɬ-

ɧɨɣ ɨɰɟɧɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɩɪɨɫɚ ɢ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚ-
ɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɋɌɈ ɪɟɝɢɨɧɚ. 

ȼ ɪɚɦɤɚɯ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɩɪɨɫɚ ɞɥɹ ɞɟɣɫɬɜɭɸɳɢɯ ɋɌɈ ɪɟɝɢɨɧɚ 
ɨɰɟɧɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: 

− ɮɚɤɬɢɱɟɫɤɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ, ܯʙ; 
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− ɩɪɨɰɟɧɬ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɩɪɨɫɚ, ʙܹ 
ȼ ɬɨɠɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɞɟɣɫɬɜɭɸɳɢɯ 

ɋɌɈ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɛɥɢɠɚɣɲɢɯ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɧɚ ɜɪɟɦɟɧɧɨɦ ɥɚɝɟ ɪɚɜ-
ɧɨɦ 𝑡ʚ =  ʹ. . .͵ ɝɨɞɚɦ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢ ɫɨɝɥɚɫɨ-
ɜɚɧɢɟ ɩɪɨɟɤɬɧɨ–ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɜɜɨɞ ɜ ɞɟɣɫɬɜɢɟ 
ɧɨɜɨɝɨ, ɤɨɧɤɭɪɢɪɭɸɳɟɝɨ ɫ ɧɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɟɝɢɨɧɟ. 

ɉɪɢ ɷɬɨɦ ɷɤɫɩɟɪɬɢɡɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ, ɨɰɟɧɢɜɚɸɳɢɦ: ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɨɛɪɚɳɟɧɢɣ ɩɨɫɥɟ ɪɚɡɜɢɬɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɋɌɈ, ɱɬɨ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ: 

− ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɨɠɢɜɲɟɣɫɹ ɤɨɧɴɸɧɤɬɭɪɨɣ ɪɵɧɤɚ ɭɫɥɭɝ ɩɨ ɌɈ ɢ ɪɟɦɨɧɬɭ 
ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɝɢɨɧɟ ɢ ɞɢɧɚɦɢɤɨɣ ɟɟ ɢɡɦɟɧɟɧɢɹ, ɜɵɹɜɥɹɟɦɨɣ ɧɚ ɨɫɧɨɜɟ ɨɩɵɬɚ 
ɤɨɦɩɟɬɟɧɬɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ (ɷɤɫɩɟɪɬɨɜ) ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɋɌɈ; 

− ɮɢɧɚɧɫɨɜɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɪɚɡɜɢɬɢɹ ɋɌɈ; 
− ɧɚɥɢɱɢɟɦ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɟɝɨ ɞɨɫɬɚɬɨɱɧɨɣ ɩɥɨɳɚɞɶɸ, ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɵɦɢ ɩɥɨɳɚɞɹɦɢ ɢ ɢɯ ɪɟɡɟɪɜɨɦ, ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɤɨɧɫɬɪɭɤ-
ɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɋɌɈ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟ-
ɧɢɹ ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɤɥɢɟɧɬɭɪɵ ɜ ɭɫɥɭɝɚɯ ɢ ɬ.ɞ. 

ȼ ɤɚɱɟɫɬɜɟ ɋɌɈ, ɩɨɞɥɟɠɚɳɢɯ ɷɤɫɩɟɪɬɢɡɟ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɛɢɪɚɸɬɫɹ  
ɫɪɟɞɧɢɟ ɢ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɳɟɟ ɨɛɪɚɳɟɧɢɟ ɤɥɢɟɧɬɭɪɵ, ɧɚ 

ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 80% ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɜɫɟɦ ɋɌɈ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ. 

Ⱦɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚ ɭɪɨɜɧɟ ˖ = Ͳ,ͺ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɤɨɪɪɟɫɩɨɧ-
ɞɢɪɨɜɚɧɢɹ ɨɰɟɧɨɤ ɫ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ܳ (ɬ.ɟ. ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ) ɧɟ 
ɛɨɥɟɟ 0,2. 

 
2.2.1 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ 
 
Ɉɰɟɧɤɚ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɢ ɧɟɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɋɌɈ 

Ɍɟɤɭɳɢɣ ɩɟɪɢɨɞ Ȼɥɢɠɚɣɲɚɹ ɩɟɪɫɩɟɤɬɢɜɚ 

Ƚɨɞɨɜɨɣ 
ɫɩɪɨɫ Mk 

ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɫɩɪɨɫɚ Wk, % 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɡɚɟɡɞɚ ɩɨ ɦɨɞɟ-
ɥɹɦ ɚɜɬɨɦɨɛɢ-

ɥɟɣ Bkj, % 

ȼɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢ-
ɱɟɧɢɹ ɱɢɫɥɚ ɨɛɪɚɳɟ-

ɧɢɣ 

Ɋɚɫɩɪɟɞ. ɨɛɪɚ-
ɳɟɧɢɣ ɚɜɬɨ. ɩɨ-

ɫɥɟ ɪɚɡɜɢɬɢɹ 
ɋɌɈ Bkj, % 

Mitsubishi 
ɇɨɦɟɪ ɷɤɫɩɟɪɬɚ, Ck 

Mitsubishi 
1 2 3 4 

2318 95 100 1,03 1,05 1,08 1,1 100 
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ɍɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ ɩɨ k-ɨɣ ɋɌɈ, ɨɛɪɚɳɟɧɢɣ: 
 ʛ˖ˍ = ʛɤܹ̱ͳͲͲ ,                                                                                                         ሺʹ.ͳ͵ሻ 

 
ɝɞɟ  ݇ – ɢɧɞɟɤɫ (ɧɨɦɟɪ) ɋɌɈ; 

ɤܹ  – ɭɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ, %. 
 ʛ˖ˍ = ʹ͵ͳͺ · ͻͷͳͲͲ = ʹʹͲʹ 

 
ɍɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ ɩɨ k–ɨɣ ɋɌɈ ɞɥɹ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɛɪɚɳɟɧɢɣ:  
 ʛ˖ˍ௝ = ʛ˖ˍ ʑk௝ଵͳͲͲ,                                                                                                   ሺʹ.ͳͶሻ 

 
ɝɞɟ  ʑ௞௝ଵ  − ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ ɜ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ, %. 

 ʛ˖ˍ௝ = ʹ͵ͳͺ · ͳͲͲͳͲͲ = ʹ͵ͳͺ 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɫɩɪɨɫ, ɡɚɟɡɞɨɜ: 
ܯ  = ∑ ʛˍ,ʙ

ˍ=ଵ                                                                                                             ሺʹ.ͳͷሻ 

ܯ  = ʹ͵ͳͺ 
 
ɇɟɭɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ ɩɨ ɜɫɟɦ ɋɌɈ ɞɥɹ ɜɫɟɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ, ɡɚ-

ɟɡɞɨɜ: 
 ʛː˖ = ʛ − ʛ˖,                                                                                                      ሺʹ.ͳ͸ሻ 

 ʛː˖ = ʹ͵ͳͺ − ʹʹͲʹ = ͳͳ͸ 

 
Ɋɟɡɭɥɶɬɚɬ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɩɪɢɜɟ-

ɞёɧ ɜ ɬɚɛɥɢɰɟ 2.7. 
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Ɍɚɛɥɢɰɚ 2.7 – Ɉɰɟɧɤɚ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ 
ɧɚ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ 

№ ɋɌɈ 
Ƚɨɞɨɜɨɣ ɫɩɪɨɫ 

 Ɇɤ 
ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ ɫɩɪɨɫɚ 

 ɤܹ , % 
ɍɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ 

 Ɇɭɤ 

1 Ɇ = 2318 95 Ɇɭ =2202 

 

2.2.2 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ 
 
Ƚɨɞɨɜɨɣ ɫɩɪɨɫ ɤɥɢɟɧɬɭɪɵ ɢɡ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ: 
′ܯ  = ʛ − ʒܰ௜=ଵ,                                                                                                    ሺʹ.ͳ͹ሻ 
 ʛ, = ʹ͵ͳͺ − ʹ͵ͳͺ = Ͳ ሺˊ˃ˈˊˇ. ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɫɩɪɨɫ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ (݅=2) ɫ ɭɱɟɬɨɦ ɨɛɫɥɭɠɢɜɚ-

ɧɢɹ ɤɥɢɟɧɬɭɪɵ ɢɡ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ ɢ ɩɪɢɧɹɬɨɝɨ ɞɨɩɭɳɟɧɢɹ ɩɨ ɟɟ ɪɨɫɬɭ, ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɨ ɪɨɫɬɭ ɤɥɢɟɧɬɭɪɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɛɥɢ-
ɠɟɧɧɨ ɨɩɪɟɞɟɥɟɧ ɢɡ ɜɵɪɚɠɟɧɢɹ 

˒ܯ  = ˆܰ௜=ଶ + ′ܯ ∙ ˆܰ௜=ଶˆܰ௜=ଵ ,                                                                                     ሺʹ.ͳͺሻ 

 
Ɇɩ =ʹͺͶͳ+ 0 = ʹͺͶͳ (ɡɚɟɡɞɚ) 
 
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 2–ɝɨ ɷɬɚɩɚ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨ-

ɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɥɟɞɭɸɳɟɟ:  
− ɝɨɞɨɜɨɣ ɫɩɪɨɫ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɋɌɈ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 𝑡 = ݉ 

= 4 (ܶ = 2018ɝ.) ɫɨɫɬɚɜɥɹɟɬ 2318 ɨɛɪɚɳɟɧɢɹ;  
− ɩɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɚ ɧɟɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 116 (ɫɥɭɱɚɟɜ);  
− ɜɫɟɝɨ, ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ, ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɩɪɨɝɧɨɡ ɫɩɪɨɫɚ ɫɨɫɬɚɜɢɬ ʹͺͶͳ 

ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ.  
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2.3 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪ-
ɜɢɫɚ ɜ ɪɟɝɢɨɧɟ 

 
Ⱦɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ φ ɢ ɡɧɚɱɟɧɢɣ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ 

ɝɨɞɚɦ ɭt ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ: 
 𝜑 = − ∑ ሺ∆˖𝑡˖𝑡ଶሻ௠𝑡=ଵ − ˒ܯ ∑ ሺ∆˖𝑡˖𝑡ሻ௠𝑡=ଵʛଶ˒ ∑ ˖𝑡ଶ௠𝑡=ଵ − ʹʛ˒ ∑ ˖𝑡ଷ௠𝑡=ଵ + ∑ ˖𝑡ସ௠𝑡=ଵ ,                                                 ሺʹ.ͳͻሻ 

 
ɢ 
 ˖𝑡 = ʛ˒ʛʛ + ሺʛ˒ − ʛሻ ∙ exp[−𝜑ʛ˒ሺ𝑡 − ݉ሻ]                                                     ሺʹ.ʹͲሻ 

 
ȼ ɜɵɪɚɠɟɧɢɢ (16) ∆𝑦𝑡 ɟɫɬɶ ɝɨɞɨɜɨɣ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ Ɋ ɜ 

ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ ሺ𝑡௜ … 𝑡௜−ଵሻ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ, ɬ.ɟ.: 
 ∆𝑦𝑡 =  ˖𝑡௜  – 𝑦𝑡ሺ௜–ଵሻ                                                                                                 ሺʹ.ʹͳሻ 
 

Ɉɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɞɥɹ ɋɌɈ ɪɟɝɢɨɧɚ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
− ɫɩɪɨɫ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ܯ = ʹ͵ͳͺ ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ; 
− ɩɪɨɝɧɨɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɫɩɪɨɫɚ ܯ˒ = ʹͺͶͳ ɨɛɪɚɳɧɢɣ ɜ 

ɝɨɞ. 

Ƚɨɞɨɜɨɣ ɫɩɪɨɫ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɬɵɫ. ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ: 
௬𝑡೔ܯ  = ʒܰ௜ = ܰ݅ ∙ ௜ߚ ∙ ௜ܮʒ௜ܮ = 𝐴௜ ∙ ݊௜ͳͲͲͲ ∙ ௜ߚ ∙ ௜ܮʒ௜ܮ ,                                                  ሺʹ.ʹʹሻ 

௬మబబవܯ  = Ͳ,ʹͲͻ͵ ∙ ʹͺͺͻͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = Ͳ,ͳͻͳ,    
௬మబభబܯ  = Ͳ,Ͷͳͺ͸ ∙ ʹͺʹͺͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = Ͳ,͵͹Ͷ,   
௬మబభభܯ  = Ͳ,͹͵ͻʹ ∙ ʹͺʹͻͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = Ͳ,͸͸ͳ,    
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௬మబభమܯ = ͳ,ͳͷͷͲ ∙ ʹͺ͵ͺͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ͳ,Ͳ͵͸,    
௬మబభయܯ  = ͳ,ͷͷͳͲ ∙ ʹͺͶ͸ͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ͳ,͵ͻͷ,    
௬మబభరܯ  = ͳ,ͻͷͳͷ ∙ ʹͺͷʹͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ͳ,͹ͷͻ,    
௬మబభఱܯ  = ʹ,ͳʹ͹ͻ ∙ ʹͺͷͺͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ͳ,ͻʹʹ,   
௬మబభలܯ  = ʹ,ʹͳͲͳ ∙ ʹͺ͸͸ͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ʹ,ͲͲʹ,   
௬మబభళܯ  = ʹ,͵ʹͺͻ ∙ ʹͺ͹ͷͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ʹ,ͳͳ͸,  
௬మబభఴܯ  = ʹ,ͷͷͲͻ ∙ ʹͺ͹͸ͳͲͲͲ ∙ Ͳ,͵ ∙ ͳͷ,ͺͳͷ = ʹ,͵ͳͺ    

 
ɂɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ ɌɊ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 – ɂɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ Ɋ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 
ɋɌɈ ɪɟɝɢɨɧɚ 

№ ɩ.ɩ. Ƚɨɞɵ ௜ܶ  

Ƚɨɞɵ 𝑡௜  , 𝑡௜ = ௜ܶ– ʹͲͳ͹ (ɥɟɬ) 

ɋɩɪɨɫ 𝑦𝑡 
(ɬɵɫ.ɨɛɪɚɳɟɧɢɣ ɜ 

ɝɨɞ) 

ɉɪɢɪɨɫɬ ɫɩɪɨɫɚ  ∆𝑦𝑡 
(ɬɵɫ.ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ) 

1 2009 0 0,191 0 
2 2010 1 0,374 0,183 
3 2011 2 0,661 0,287 
4 2012 3 1,036 0,375 
5 2013 4 1,395 0,359 
6 2014 5 1,759 0,364 
7 2015 6 1,922 0,163 
8 2016 7 2,002 0,080 
9 2017 8 2,116 0,114 
10 2018 9 = m 2,318 0,202 

 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ. 
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Ɉɰɟɧɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ φ: 
 φ = 0,055 
 
ɉɪɨɝɧɨɡɧɚɹ ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ. 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ ɬɟɤɭɳɟɝɨ ɝɨɞɚ ሺ𝑡 = ݉ = Ͷሻ. 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 1–ɝɨ ɝɨɞɚ: 
 ˖𝑡=଺ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,ͶͶͲ, 
 
ɇɚ ɤɨɧɟɰ 2-ɝɨ ɝɨɞɚ: 
 ˖𝑡=଻ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,Ͷͻͳ, 
 
ɇɚ ɤɨɧɟɰ 3-ɝɨ ɝɨɞɚ: 
 ˖𝑡=଼ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,ͷ͵͹, 

 
ɇɚ ɤɨɧɟɰ 4ɝɨ ɝɨɞɚ: 
 ˖𝑡=ଽ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,ͷ͹͹, 
 
ɇɚ ɤɨɧɟɰ 5-ɝɨ ɝɨɞɚ: 
 ˖𝑡=ଵ଴ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,͸ͳʹ, 

 
ɇɚ ɤɨɧɟɰ 6-ɝɨ ɝɨɞɚ: 
 ˖𝑡=ଵଵ = ʹ,ͺͶͳ ∙ ʹ,͵ͳͺʹ,͵ͳͺ + ሺʹ,ͺͶͳ − ʹ,͵ͳͺሻ ∙ exp[−Ͳ,Ͳͷͷ ∙ ʹ,ͺͶͳሺ͸ − Ͷሻ] = ʹ,͸Ͷ͵ 
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ɂ ɬɚɤ ɞɚɥɟɟ, ɜ ɫɥɟɞɭɸɳɢɟ ɝɨɞɚ ɫɩɪɨɫ ɛɭɞɟɬ ɩɨɫɬɟɩɟɧɧɨ ɩɨɞɧɢɦɚɬɶɫɹ, ɩɪɢ-
ɛɥɢɠɚɹɫɶ ɤ ɨɬɦɟɬɤɟ 2841. 

 
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɨɝɧɨɡɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ 
ɭɫɥɭɝɢ ɜ ɪɟɝɢɨɧɟ ɧɚ ɦɧɨɠɟɫɬɜɟ ɋɌɈ 

 
ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɫɩɪɨɫ ɧɚ ɭɫɥɭɝɢ k–ɨɣ ɋɌɈ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ 𝐶௞–ɦ 

ɷɤɫɩɟɪɬɨɦ: 
  ஼ܰೖ஻ = ˍʠߙˍ˖ܯ ,                                                                                                        ሺʹ.ʹ͵ሻ 

  
ɝɞɟ   ߙʠˍ– ɜɨɡɦɨɠɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ ɧɚ ɛɥɢɠɚɣɲɭɸ ɩɟɪ-
ɫɩɟɤɬɢɜɭ ɫ ɭɱёɬɨɦ ɟё ɪɚɡɜɢɬɢɹ.  

 ஼ܰೖ஻ ሺͳ.ͳሻ = ʹʹͲʹ ∙ ͳ,Ͳ͵ = ʹʹ͸ͺ ሺˑ˄˓˃˜ˈːˋˌሻ 

 
Ɍɚɛɥɢɰɚ 2.9 – ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɫɩɪɨɫ 

№ 
ɍɞɨɜɥɟɬɜɨɪɟɧɧɵɣ 

ɫɩɪɨɫ ɩɨ ɋɌɈ 

ɋɩɪɨɫ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɷɤɫɩɟɪɬɚɦɢ 
№ ɷɤɫɩɟɪɬɨɜ 

1 2 3 4 

1 2202 2268 2312 2378 2422 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɫɩɪɨɫɚ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɋɌɈ: 
 ܰ̅஻̱ = ∑ ஼ܰೖ஻𝐺ೖ஼ೖ=ଵܩ௞ ,                                                                                                    ሺʹ.ʹͶሻ 
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ɝɞɟ    ܩ௞ – ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɬɨɜ k–ɣ ɋɌɈ. 
 ܰ̅ଵ஻ = ʹʹ͸ͺ + ʹ͵ͳʹ + ʹ͵͹ͺ + ʹͶʹʹͶ ≈ ʹ͵Ͷͷሺˊ˃ˈˊˇˑ˅ሻ 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɩɪɨɫɚ, ɩɪɢɯɨɞɹɳɟɝɨɫɹ ɧɚ 1 ɋɌɈ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟ-

ɝɢɨɧɚ: 
  ܰ̅̅̅஻ = ∑ ˍܰ஻ˍ̱=ଵʙ ,                                                                                                     ሺʹ.ʹͷሻ 

 ܰ̅஻ = ʹ͵Ͷͷ ሺˊ˃ˈˊˇˑ˅ሻ 
 

Ɉɛɳɟɟ ɜɨɡɦɨɠɧɨɟ (ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ) ɤɨɥɢɱɟɫɬɜɨ ɡɚɟɡɞɨɜ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɋɌɈ ɪɟɝɢɨɧɚ ɫ ɭɱёɬɨɦ ɢɯ ɪɚɡɜɢɬɢɹ: 

 ʛ˅ = ܰ̅ʑʙ ,                                                                                                              ሺʹ.ʹ͸ሻ 
 ʛ˅ = ʹ͵Ͷͷ ∙ ͳ = ʹ͵Ͷͷ ሺˑ˄˓˃˜ˈːˋˌሻ 

 
Ɍɚɛɥɢɰɚ 2.10 – Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ 

№ 
ɋɌɈ 

ɍɞɨɜɥɟɬɜ
ɨɪ. ɫɩɪɨɫ 
ɩɨ ɋɌɈ  ܯ˖ˍ 

ɋɩɪɨɫ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ 
ɷɤɫɩɟɪɬɚɦɢ ஼ܰೖ஻  

ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
ɩɪɨɝɧɨɡ.  
ɫɩɪɨɫɚ ɩɨ 
ɞɟɣɫɬɜɭɸ

-ɳɢɦ 
ɋɌɈ NḆ 

ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
ɩɪɨɝɧɨɡ. 
ɫɩɪɨɫɚ 
ɩɨ ɋɌɈ ܰ̅஻ 

ɋɪɟɞɧɟ 
ɤɜɚɞɪ. 
ɨɬɤɥɨɧ
ɟɧɢɟ 

ɫɩɪɨɫɚ  𝜎ሺܰ̅஻ሻ 

Ɉɛɳɟɟ 
ɩɪɨɝɧɨɡ. 
ɤɨɥ–ɜɨ 

ɡɚɟɡɞɨɜ ɧɚ 
ɞɟɣɫɬɜ. 

ɋɌɈ 
ɪɟɝɢɨɧɚ ʛ˅ 1 2 3 4 

1 2202 2268 2312 2378 2422 2345 
2345 0 2345 

ɂɬɨɝɨ 2202      

 
ȼɨɡɦɨɠɧɵɣ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɫɩɪɨɫ ɧɚ ɭɫɥɭɝɢ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɋɌɈ ɫɨ-

ɫɬɚɜɢɬ ʛ˅ = ʹ͵Ͷͷ ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ. 
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2.4 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ ɩɪɨɟɤɬɢ-
ɪɭɟɦɨɣ ɋɌɈ 

 
Ɍ.ɤ. ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ-

ɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɣ ɋɌɈ, ɬɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɩɪɨɫɚ ɧɚ ɟɟ ɭɫɥɭɝɢ ɫɱɢɬɚɸ 
ɛɟɫɫɦɵɫɥɟɧɧɵɦ. 

 
2.5 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɨɫɧɨɜɚɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɢ ɰɟɥɟɫɨɨɛ-

ɪɚɡɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɋɌɈ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɟɝɢɨɧɟ  
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟ-

ɞɭɸɳɢɟ ɜɵɜɨɞɵ:  
1) ɩɪɨɝɧɨɡ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɭɫɥɭɝɚɯ ɧɚ ɋɌɈ ɪɟɝɢɨɧɚ ɫɨɫɬɚɜɢɬ ɩɨɪɹɞɤɚ 2841 

ɨɛɪɚɳɟɧɢɹ ɜ ɝɨɞ;  
2) ɨɛɳɟɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɟɡɞɨɜ ɧɚ ɞɟɣɫɬɜɭɸɳɢɟ ɋɌɈ ɪɟɝɢ-

ɨɧɚ ɫ ɭɱɟɬɨɦ ɢɯ ɪɨɫɬɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɪɚɡɜɢɬɢɹ) ɫɨɫɬɚ-
ɜɢɬ ɞɨ ʹ͵Ͷͷ ɨɛɪɚɳɟɧɢɣ.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɨɣ ɋɌɈ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. 
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3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 
3.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ 
 
Ⱦɢɥɟɪɫɤɢɣ ɰɟɧɬɪ ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɜɟɪ» ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨ ɚɞɪɟɫɭ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤ, ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ, ɞ.19, ɜɪɟɦɹ ɪɚɛɨɬɵ: 9.00-21.00 ɩɧ-ɜɫ., ɜɯɨɞɢɬ ɜ 
ɝɪɭɩɩɭ ɤɨɦɩɚɧɢɣ Ɇɟɞɜɟɞɶ-ɏɨɥɞɢɧɝ» ɝɟɧɟɪɚɥɶɧɵɦ ɞɢɪɟɤɬɨɪɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ 
Ȼɹɤɨɜ ɇɢɤɨɥɚɣ ȼɥɚɞɢɦɢɪɨɜɢɱ. 

ɂɫɬɨɪɢɹ ɨɮɢɰɢɚɥɶɧɨɝɨ ɞɢɥɟɪɫɬɜɚ ɦɚɪɤɢ Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ 
ɛɟɪёɬ ɫɜɨё ɧɚɱɚɥɨ ɫ 1997 ɝ., ɤɨɝɞɚ ɇ.ȼ. Ȼɹɤɨɜ ɩɨɞɩɢɫɚɥ ɨɮɢɰɢɚɥɶɧɵɣ ɤɨɧɬɪɚɤɬ ɫ 
Mitsubishi Motors Corporation, ɚ ɜ 2004 ɝ. ɜɵɫɬɚɜɨɱɧɵɟ ɡɚɥɵ ɧɨɜɨɝɨ ɚɜɬɨɫɚɥɨɧɚ 
ɧɚɱɚɥɢ ɪɚɛɨɬɭ ɩɨ ɚɞɪɟɫɭ ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ, ɞ.19.  

ȼ ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɜɟɪ» Mitsubishi ɜ Ʉɪɚɫɧɨɹɪɫɤɟ, S ɜɵɫɬɚɜɨɱɧɨɝɨ ɡɚɥɚ 
=400,4 ˏଶ, S ɫɟɪɜɢɫɧɨɣ ɡɨɧɵ  = 935,2 ˏଶ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ 10 ɩɨɫɬɨɜ ɌɈ ɢ 
ɌɊ. Ɉɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧɬɚɠɚ ɲɢɧ, ɚ ɬɚɤɠɟ ɛɚɥɚɧɫɢɪɨɜɤɢ ɤɨɥɟɫ ɜ ɫɛɨɪɟ ɩɪɢ ɫɟɡɨɧɧɨɣ 
ɡɚɦɟɧɟ ɩɨɤɪɵɲɟɤ, ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɚ ɬɚɤɠɟ ɌɈ ɢ ɌɊ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɮɟɪɭ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɢɥɟɪɫɤɨɝɨ ɰɟɧɬɪɚ ɜɯɨɞɢɬ ɩɪɨ-
ɞɚɠɚ ɧɨɜɵɯ ɦɚɪɨɤ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi, ɚ ɬɚɤɠɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɩɪɨɛɟɝɨɦ, ɤɨɪ-
ɩɨɪɚɬɢɜɧɵɟ ɩɪɨɞɚɠɢ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ, ɩɪɨɞɚɠɚ ɡɚɩɚɫɧɵɯ 
ɱɚɫɬɟɣ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ. ȼ ɚɜɬɨɫɚɥɨɧɟ ɜɫɟɝɞɚ ɜ ɧɚɥɢɱɢɢ ɫɜɵɲɟ 50 ɪɚɡɥɢɱ-
ɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɤɭɩɢɬɶ ɡɚ ɧɚɥɢɱɧɵɟ, ɜ ɤɪɟɞɢɬ, ɫɨ ɫɤɢɞɤɨɣ ɩɨ 
ɩɪɨɝɪɚɦɦɟ «Trade-In», ɩɨɥɭɱɢɬɶ ɭɫɥɭɝɢ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ. Ⱥ ɬɚɤɠɟ ɡɚɤɚɡɚɬɶ ɚɜɬɨ 
ɩɨ ɫɜɨɢɦ ɩɪɟɞɩɨɱɬɟɧɢɹɦ ɤ ɤɨɦɩɥɟɤɬɚɰɢɢ ɢ ɰɜɟɬɭ. 

ȼ 2014 ɝɨɞɭ ɞɢɥɟɪɫɤɢɣ ɰɟɧɬɪ ɨɛɧɨɜɢɥ ɫɜɨɣ ɜɧɟɞɨɪɨɠɧɵɣ ɩɨɥɢɝɨɧ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɣ ɧɚ ɋɟɜɟɪɧɨɦ ɲɨɫɫɟ. ȼ ɯɨɞɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɛɵɥ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧёɧ 
ɨɛɥɢɤ ɬɪɚɫɫɵ − ɭɫɬɚɧɨɜɥɟɧɵ ɞɟɤɨɪɚɬɢɜɧɵɟ ɡɚɝɪɚɠɞɟɧɢɹ ɢ ɛɪɟɧɞɢɪɨɜɚɧɧɵɟ ɮɥɚɝ-
ɲɬɨɤɢ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɵ ɷɥɟɦɟɧɬɵ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɬɟɫɬ-
ɞɪɚɣɜɚ. 

Ɇɚɪɤɟɬɢɧɝɨɜɵɣ ɨɬɞɟɥ ɩɪɨɜɨɞɢɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɤɰɢɣ. Ȼɵɥɢ ɩɪɢɝɥɚ-
ɲɟɧɵ Ɍɚɤɚɬɨɲɢ Ɉɞɚ ɢ Ʉɚɬɫɭɲɢɰɚ ɋɚɤɚɝɭɱɢ, ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɦɟɯɚɧɢɤɢ ɢ 
ɤɨɧɫɭɥɶɬɚɧɬɵ Mitsubishi. ɗɬɚ ɜɫɬɪɟɱɚ - ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ «ɋɟɪɜɢɫ-Ʉɚɪɚ-
ɜɚɧ», ɞɟɬɢɳɟ Mitsubishi Motors Corporation ɈɈɈ «ɆɆɫ-Ɋɭɫ». Ɋɚɡɜɢɬɢɟ ɩɨɫɥɟɩɪɨ-
ɞɚɠɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɞɧɨ ɢɡ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɩɪɢɡɜɚɧɧɨɟ ɩɨɞ-
ɞɟɪɠɢɜɚɬɶ ɞɨɥɝɭɸ ɞɪɭɠɛɭ ɫ ɜɥɚɞɟɥɶɰɚɦɢ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi. Ȼɵɥɨ ɨɪɝɚɧɢ-
ɡɨɜɚɧɧɨ ɛɟɫɩɥɚɬɧɨɟ ɌɈ ɫ ɭɱɚɫɬɢɟɦ ɹɩɨɧɫɤɢɯ ɦɟɯɚɧɢɤɨɜ, ɜ ɪɟɦɨɧɬɧɨɣ ɡɨɧɟ ɰɟɧ-
ɬɪɚ, ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɤɥɢɟɧɬɨɜ. Ɉɫɟɧɶɸ 2017 ɜɫɟ ɠɟɥɚɸɳɢɟ ɫɦɨɝɥɢ ɩɪɨɜɟɫɬɢ ɜɧɟ-
ɞɨɪɨɠɧɵɣ ɬɟɫɬ-ɞɪɚɣɜ ɫ ɡɧɚɦɟɧɢɬɵɦ ɝɨɧɳɢɤɨɦ «Ⱦɚɤɚɪɚ» ɏɢɪɨɲɢ Ɇɚɫɭɨɤɚ. ɇɟ 
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ɡɚɛɵɬɵ ɢ ɦɚɥɟɧɶɤɢɟ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɤɭɩɚɬɟɥɢ, ɡɢɦɨɣ 2016 ɜ ɞɢɥɟɪɫɤɨɦ ɰɟɧɬɪɟ 
ɩɪɨɲёɥ ɤɭɥɢɧɚɪɧɵɣ ɦɚɫɬɟɪ-ɤɥɚɫɫ «Ɇɢɧɢ-ɲɟɮ». ɉɪɨɜɨɞɹɬɫɹ ɟɠɟɝɨɞɧɵɟ ɧɨɜɨ-
ɝɨɞɧɢɟ ёɥɤɢ, ɫ ɞɟɞɨɦ ɦɨɪɨɡɨɦ ɢ ɩɨɞɚɪɤɚɦɢ. 

Ⱥɜɬɨɫɚɥɨɧ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɯ ɥɟɬ ɫɜɨɟɣ ɪɚɛɨɬɵ ɫɨɯɪɚɧɹɟɬ ɚɜɬɨɪɢɬɟɬ ɜ 
ɝɥɚɡɚɯ ɤɚɤ ɤɥɢɟɧɬɨɜ, ɬɚɤ ɢ ɞɪɭɝɢɯ ɚɜɬɨɫɚɥɨɧɨɜ. ɋ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ, ɝɥɚɜɧɨɣ 
ɡɚɞɚɱɟɣ ɩɟɪɫɨɧɚɥɚ ɹɜɥɹɟɬɫɹ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɤɭɩɚɬɟɥɟɣ ɢ ɤɥɢɟɧɬɨɜ ɧɚ ɩɪɨɮɟɫɫɢ-
ɨɧɚɥɶɧɨɦ ɭɪɨɜɧɟ. Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɫɬɢɤɚ ɨɬɡɵɜɨɜ ɜ ɢɧɬɟɪɧɟɬɟ, 
ɧɚ Ɏɥɚɦɩ − 3,6/5 47 ɝɨɥɨɫɨɜ, 2 Ƚɂɋ − 3,5/5 56 ɨɬɡɵɜɨɜ. 

 
3.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɰɟɯɨɜ ɢ ɭɱɚɫɬɤɨɜ 
 
ɍɱɚɫɬɨɤ ɩɪɢёɦɚ ɧɚ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ: 
− ɩɪɢёɦ ɡɚɹɜɨɤ (ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɜɢɞɨɜ ɪɚɛɨɬ ɢ 

ɧɨɦɟɧɤɥɚɬɭɪɚ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ); 
− ɨɮɨɪɦɥɟɧɢɟ ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɡɚɤɚɡ-ɧɚɪɹɞɚɦ (ɫɨɝɥɚɫɨɜɵɜɚɸɬɫɹ 

ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɫɨɫɬɚɜɥɹɟɬɫɹ ɤɚɥɶɤɭɥɹɰɢɹ, ɡɚ-
ɤɪɵɜɚɟɬɫɹ ɡɚɤɚɡ-ɧɚɪɹɞ). 

Ⱥɝɪɟɝɚɬɧɵɣ ɭɱɚɫɬɨɤ: 
− ɚɝɪɟɝɚɬɧɵɟ ɪɚɛɨɬɵ (ɪɟɦɨɧɬ, ɫɦɚɡɤɚ ɢ ɪɟɝɭɥɢɪɨɜɤɚ ɨɬɞɟɥɶɧɵɯ ɫɧɹɬɵɯ ɚɝ-

ɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ); 
− ɫɜɟɪɥɢɥɶɧɨ-ɬɨɱɢɥɶɧɵɟ ɪɚɛɨɬɵ (ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɨ-

ɤɚɪɧɨɝɨ ɢ ɧɚɠɞɚɱɧɨɝɨ ɫɬɚɧɤɨɜ); 
− ɦɨɟɱɧɵɟ ɪɚɛɨɬɵ (ɦɨɣɤɚ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɪɚɡɨɛɪɚɧɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɜɢɝɚ-

ɬɟɥɹ ɢ ɬɪɚɧɫɦɢɫɫɢɢ); 
− ɪɚɛɨɬɚ ɧɚ ɩɪɟɫɫɟ (ɫɧɹɬɢɟ ɢ ɭɫɬɚɧɨɜɤɚ ɡɚɩɪɟɫɫɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ). 
ɍɱɚɫɬɨɤ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
− ɭɫɬɚɧɨɜɤɚ ɚɤɫɟɫɫɭɚɪɨɜ (ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɫɬɚɧɨɜɤɨɣ ɧɟ ɲɬɚɬɧɨɝɨ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ); 
− ɭɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɚɜɬɨɦɨɛɢɥɹ (ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ 

ɫ ɭɫɬɚɧɨɜɤɨɣ ɫɢɝɧɚɥɢɡɚɰɢɣ ɢ ɞɪɭɝɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ); 
− ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɧɚ ɚɜɬɨɦɨɛɢɥɟ (ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɭɫɬɪɚ-

ɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɶɸ ɚɜɬɨɦɨɛɢɥɹ); 
− ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɢ ɢɫɩɪɚɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ); 
− ɪɟɝɥɚɦɟɧɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (ɪɚɛɨɬɵ ɫɜɹɡɚɧɧɵɟ ɫ ɡɚɦɟɧɨɣ ɦɚɫɥɚ ɜ 

ɚɝɪɟɝɚɬɚɯ ɢ ɞɜɢɝɚɬɟɥɟ, ɫɦɚɡɤɨɣ ɢ ɪɟɝɭɥɢɪɨɜɤɨɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜ, ɫɨ-
ɝɥɚɫɧɨ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ); 
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− ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ (ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɚ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ, ɞɜɢɝɚɬɟɥɹ, 
ɬɪɚɧɫɦɢɫɫɢɢ); 

− ɤɨɧɬɪɨɥɶɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ (ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɢ ɢɫɩɪɚɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ); 

− ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢ-
ɛɨɪɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɹ); 

− ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɧɚ ɚɜɬɨɦɨɛɢɥɟ (ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɭɫɬɪɚ-
ɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɶɸ ɚɜɬɨɦɨɛɢɥɹ); 

− ɚɝɪɟɝɚɬɧɵɟ ɪɚɛɨɬɵ (ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɚ ɨɬɞɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫɢɫɬɟɦ ɚɜɬɨ-
ɦɨɛɢɥɹ); 

− ɚɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ (ɫɧɹɬɢɟ ɢ ɭɫɬɚɧɨɜɤɚ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɛɜɟɫɚ ɢ 
ɫɚɥɨɧɚ ɚɜɬɨɦɨɛɢɥɹ); 

− ɩɪɟɞɩɪɨɞɚɠɧɚɹ ɩɨɞɝɨɬɨɜɤɚ (ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɫɬɪɨɣɤɨɣ ɚɜɬɨɦɨ-
ɛɢɥɹ ɩɟɪɟɞ ɩɪɨɞɚɠɟɣ); 

− ɪɚɡɜɚɥ-ɫɯɨɠɞɟɧɢɟ ɤɨɥёɫ. 
ɍɱɚɫɬɨɤ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ: 
− ɲɢɧɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɪɚɛɨɬɵ ɩɨ ɫɧɹɬɢɸ ɢ ɭɫɬɚɧɨɜɤɟ ɲɢɧ); 
− ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɟ ɪɚɛɨɬɵ (ɪɚɛɨɬɵ ɩɨ ɛɚɥɚɧɫɢɪɨɜɤɟ ɤɨɥёɫ ɚɜɬɨɦɨɛɢɥɹ); 
− ɪɟɦɨɧɬ ɲɢɧ ɚɜɬɨɦɨɛɢɥɹ (ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɤɨɥɨɜ ɲɢɧ). 
 
3.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɢɥɟɪɵ ɦɚɪɨɤ Mitsubishi ɢ Hyundai ɜɯɨɞɹɬ ɜ ɝɪɭɩɩɭ ɤɨɦ-

ɩɚɧɢɣ «Ɇɟɞɜɟɞɶ-ɏɨɥɞɢɧɝ», ɢ ɢɫɩɨɥɶɡɭɟɬ ɨɞɧɨ ɩɨɦɟɳɟɧɢɟ ɌɈ ɢ ɌɊ, ɬɨ ɡɨɧɚ ɌɈ 
ɢ ɌɊ ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɱɚɫɬɢ, ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi ɢ Hyundai. ɋɨɝɥɚɫɧɨ 
ɬɟɦɵ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɦɧɨɣ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɲɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɭɱɚɫɬɨɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ Mitsubishi. 

Ɉɫɧɨɜɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ ɹɜɥɹ-
ɟɬɫɹ ɞɟɦɨɧɬɚɠ ɢ ɦɨɧɬɚɠ ɲɢɧ, ɚ ɬɚɤɠɟ ɢɯ ɛɚɥɚɧɫɢɪɨɜɤɚ ɤɨɬɨɪɵɟ ɜ ɨɫɧɨɜɧɨɦ ɨɫɭ-
ɳɟɫɬɜɥɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɌɈ ɢ ɌɊ, ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɢ ɩɪɢ ɫɟɡɨɧɧɨɣ 
ɡɚɦɟɧɟ ɪɟɡɢɧɵ.  

ɇɚ ɭɱɚɫɬɤɟ ɭɫɬɚɧɨɜɥɟɧ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɫɬɚɧɤɨɜ ɧɟɦɟɰɤɨɣ ɮɢɪɦɵ 
«BEISSBARTH». Ɍɚɤɢɟ ɤɚɤ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɚɧɨɤ «BEISSBARTH SERVO-
MAT 63 IT», ɢ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɫɬɚɧɨɤ «BEISSBARTH MT 855 ADT».  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɡɚɦɟɱɚɧɢɣ: ɧɟ ɭɞɚɱɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɫɬɚ (ɩɨɫɬ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɫ ɤɨɥɨɧɧɨɣ ɢ 
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ɩɨɞɴёɦɧɢɤɨɦ ɩɨɫɬɚ ɌɈ ɢ ɌɊ, ɱɬɨ ɫɨɡɞɚёɬ ɧɟ ɭɞɨɛɫɬɜɨ ɩɪɢ ɪɚɛɨɬɟ ɨɛɨɢɯ ɩɨɫɬɨɜ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɥɟɱёɬ ɩɨɬɟɪɸ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ), ɧɟɩɨɥɧɨɟ ɭɤɨɦ-
ɩɥɟɤɬɨɜɚɧɢɟ ɩɨɫɬɚ (ɭɫɬɚɧɨɜɤɚ ɤɨɥɟɫɚ ɧɚ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ 
ɫɬɟɧɞɚ, ɚ ɬɚɤɠɟ ɞɨɫɬɚɜɤɚ ɲɢɧɵ ɫɨ ɫɤɥɚɞɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɪɭɱɧɭɸ). 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɩɪɚɜɢɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɛɭɞɟɬ ɢɡɦɟɧɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɭɱɚɫɬɤɚ, ɞɨɭɤɨɦɩɥɟɤɬɨɜɚɬɶ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

3.4 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ 
 
Ƚɨɞɨɜɚɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɩɨ ɌɈ ɢ ɌɊ (𝑡ʡʝ−ʡʟ), ɱɟɥ.ɱ. 
 𝑡ʡʝ−ʡʟ = ʡʡʝ−ʡʟʠܰʡʝ ∙ 𝑟ͳͲͲͲܮ ,                                                                                                 ሺ͵.ͳሻ 

 
ɝɞɟ    rL − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ = 15800 ɤɦ;  

ɌɈ ɌɊT − − ɨɛɴɟɦ ɪɚɛɨɬ ɌɈ ɢ ɌɊ = 18883 ɱɟɥ.ɱ ; 

CɌɈȺN − ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ = ͳ͸ͷͳ ɟɞ; 

 
1651 15800

18883 / 0,72
1000ɌɈ ɌɊt −


= = ɱɟɥ.ɱ. 

 
3.4.1 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 
 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʡʡʝ−ʡʟ = ʠܰʡʝА ∙ 𝑟ܮ ∙ 𝑡ʡʝ−ʡʟͳͲͲͲ ,                                                                                ሺ͵.ʹሻ 

 

ɝɞɟ    rL − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ = 15800 ɤɦ;  

CɌɈȺN − ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ = ͳ͸ͷͳ ɟɞ; 𝑡ʡʝ−ʡʟ− ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ ɢ ɌɊ = 0,72 ɱɟɥ.ɱ / ɬɵɫ.ɤɦ. 
 

1651 15800 0,72
18883

1000ɌɈ ɌɊɌ −

 
= = ɱɟɥ.ɱ. 
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3.4.2 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ ɢ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ 
ɜ ɱɚɫ 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ (ɍɆɊ) ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 

ɱɢɫɥɚ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɡɚ ɨɞɢɧ ɝɨɞ ɢ ɫɪɟɞɧɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ, ɱɟɥ.ɱ: 
 ʡʢʛʟ = Зܰʢʛʟʡʝ,ʡʟ ∙ 𝑡ʢʛʟ;                                                                                               ሺ͵.͵ሻ 

 

ɝɞɟ  ɌɈ ɌɊ
ЗɍɆɊN − − ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɧɚ ɋɌɈ ɡɚ ɨɞɢɧ ɝɨɞ ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɩɨɥɧɟɧɢɟɦ 

ɌɈ ɢ ɌɊ; 
ɍɆɊt − ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɍɆɊ = 0,5 ([ɩɪɢɥ. 3 ɬɚɛɥ. 2] ɦɟɬɨɞɢɱɟɫɤɨɟ 

ɩɨɫɨɛɢɟ). 
 
ɋɪɟɞɧɹɹ ɬɪɭɞɨёɦɤɨɫɬɶ ɨɞɧɨɝɨ ɡɚɟɡɞɚ ɍɆɊt = 0,15-0,25 ɱɟɥ.ɱ. ɩɪɢ ɦɟɯɚɧɢɡɢ-

ɪɨɜɚɧɧɨɣ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ) ɦɨɣɤɟ ɢ 0,5 ɱɟɥ.ɱ. ɩɪɢ 
ɪɭɱɧɨɣ ɲɥɚɧɝɨɜɨɣ ɦɨɣɤɟ. 

ɍɆɊ ɧɚ ɋɌɈ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɩɨɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɌɈ ɢ ɌɊ. 
 

ɌɈ ɌɊ
ЗɍɆɊ ɋɌɈ ɌɈ ɌɊN N d−

−=  ,                                                                                    (3.4) 

 

ɝɞɟ    ɋɌɈȺN  − ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚ 1 ɝɨɞ = ͳ͸ͷͳ ɟɞ; 

ɌɈ ɌɊd − − ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ = 2 ɡɚɟɡɞɚ ɜ ɝɨɞ ([ɩɪɢɥ. 3 
ɬɚɛɥ. 3] ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ). 
 

ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
 

1651 2 3302ɌɈ ɌɊ
ЗɍɆɊN − =  = ɡɚɟɡɞɨɜ. 

 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɜ ɱɚɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

˚ܰ = ˊܰ˖ˏ˓ʓ˓˃˄.ˆˑˇ ∙ ʡ˖ˏ˓ ,                                                                                                 ሺ͵.ͷሻ 

 

ɝɞɟ     ЗɍɆɊN  − ɱɢɫɥɨ ɡɚɟɡɞɨɜ  ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɍɆɊ ɜ ɝɨɞ = 3302 ɡɚɟɡɞɚ;  
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.ɪɚɛ ɝɨɞȾ  − ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɭɱɚɫɬɤɚ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ = 

305 ɞɧɟɣ; 
ɍɆɊT  − ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɝɨ ɭɱɚɫɬɤɚ ɜ ɞɟɧɶ = 12 ɱ. 

 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɜ ɱɚɫ ɹɜɥɹɟɬɶɫɹ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɦɨɣɤɢ 

(ɪɭɱɧɚɹ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ). ɉɪɢ ɱɢɫɥɟ ɡɚɟɡɞɨɜ ɧɟ ɛɨɥɟɟ 4-ɯ ɜ ɱɚɫ 
ɪɟɤɨɦɟɧɞɭɟɬɶɫɹ ɪɭɱɧɨɣ ɫɩɨɫɨɛ ɦɨɣɤɢ. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɜɵɱɢɫɥɢɦ: 
 

3302
0,9 1

305 12ɑN = = =


 

 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ = 1  4, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚ ɋɌɈ ɫɩɨɫɨɛ ɦɨɣɤɢ ɪɭɱɧɨɣ. 
 

3302 0,5 1651ɍɆɊT =  =  ɱɟɥ.ɱ. 

 
3.4.3 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɚɜɬɨɦɨɛɢɥɟɣ 
 
Ƚɨɞɨɜɨɣ ɨɛɴёɦ ɪɚɛɨɬ ɩɨ ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ 

ɩɪɨɞɚɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɝɨɞ, ɢ ɬɪɭɞɨёɦɤɨɫɬɶɸ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱɟɥ. ɱ.: 
 𝑡˒˒ = ܶ˒ ˒˒ܰ ,                                                                                     ሺ͵.͸ሻ 

 
ɝɞɟ    ɉN − ɱɢɫɥɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚ 2018 ɝɨɞ = 638 ɟɞ. ɜ ɝɨɞ;  

ɉɉT  − ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɢ = 1129 ɱɟɥ.ɱ. 

ɉɨɞɫɬɚɜɢɦ ɢ ɜɵɱɢɫɥɢɦ: 
 

1129 / 638 1,77ɉɉt = =  ɱɟɥ.ɱ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɬ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱɟɬɚ ɨɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ (ɜ ɱɟɥ.ɱ.) ɩɨ ɌɈ ɢ Ɋ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ ɜɢɞɚɦ 
ɪɚɛɨɬ ɢ ɦɟɫɬɭ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ([ɩɪɢɥ. 3 ɬɚɛɥ. 
6] ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ); ɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥ. 3.1: 
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Ɍɚɛɥɢɰɚ 3.1 − ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ ɢ ɦɟɫɬɭ ɢɯ ɜɵ-
ɩɨɥɧɟɧɢɹ 

ȼɢɞ ɪɚɛɨɬ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɌɈ  ɢ ɌɊ 

ɉɨ ɜɢɞɭ 
ɪɚɛɨɬ 

ɉɨ ɦɟɫɬɭ ɜɵɩɨɥɧɟɧɢɹ 

Ɋɚɛɨɱɢɟ ɩɨɫɬɵ ɍɱɚɫɬɤɢ 

% 
ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ 

% 
ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ 

% 
ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ 

1 2 3 4 5 6 7 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 6 1132,98 100 1132,98 - - 
ɌɈ ɜɩɨɥɧɨɦ ɨɛɴɟɦɟ 35 6609,05 100 6609,05 - - 
ɋɦɚɡɨɱɧɵɟ 5 944,15 100 944,15 - - 
Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 10 1888,3 100 1888,3 - - 
Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ  
ɬɨɪɦɨɡɨɜ 

10 1888,3 100 1888,3 - - 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 5 944,15 80 755,32 20 188,83 
ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ  
ɩɢɬɚɧɢɹ 

5 944,15 70 660,905 30 283,245 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 1 188,83 10 18,883 90 169,947 
ɒɢɧɨɦɨɧɬɚɠɧɵɟ 7 1321,81 30 396,543 70 925,267 
Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

16 3021,28 50 1510,64 50 1510,64 

ɂɬɨɝɨ ɌɈ ɢ Ɋ - 18883 - - - - 
ɍɆɊ - 1651 100 1651 - - 
ɉɪɟɞɩɪɨɞɚɠɧɚɹ ɩɨɞɝɨɬɨɜɤɚ - 1129 100 1129 - - 
Ƚɚɪɚɧɬɢɣɧɵɣ ɪɟɦɨɧɬ - 2727 100 2727 - - 
ȼɫɟɝɨ - 24390 - 21312,07 - 3077,929 

 

Ʉɪɨɦɟ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ ɧɚ ɫɬɚɧɰɢɹɯ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ, ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɧɚ ɋɌɈ ɫɨɫɬɚɜɥɹɟɬ 20-30 % ɨɛɳɟɝɨ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ 
ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ: 

 

0,3ȼɋɉ ɌɈ ɌɊT T −=  ,                                                                                       (3.7) 

 

ɝɞɟ ɌɈ ɌɊT −  − ɫɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ, ɍɆɊ, 

ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɱɟɥ.ɱ. ɢ ɞɪɭɝɢɦ ɜɢɞɚɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɧɚ ɋɌɈ 
= 26041 (ɬɚɛɥɢɰɚ 3.1). 

 

0,3 24390 7317ȼɋɉT =  = ɱɟɥ.ɱ. 
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ɉɨɥɭɱɟɧɧɚɹ  ɬɪɭɞɨɟɦɤɨɫɬɶ  ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ  ɜɢɞɚɦ  ɪɚɛɨɬ  ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 − Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ Ⱦɨɥɹ 
ɪɚɛɨɬɵ,%  

Ɍɜɫɩ, ɱɟɥ.ɱ 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɫɬɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ 

25 1829,25 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢɧɠɟɧɟɪɧɨɝɨ  
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɬɟɣ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ 

20 1463,4 

ɉɪɢɟɦ, ɯɪɚɧɟɧɢɟ ɢ ɜɵɞɚɱɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ 20 1463,4 
ɉɟɪɟɝɨɧ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 10 731,7 
Ɉɛɫɥɭɠɢɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 10 731,7 
ɍɛɨɪɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 7 512,19 
ɍɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ 8 585,36 
ɂɬɨɝɨ 100 7317 

 
3.5 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
Ʉ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɪɚɛɨɱɢɦ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɱɢɟ ɡɨɧ ɭɱɚɫɬɤɨɜ, ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɢɟ ɪɚɛɨɬɵ ɩɨ ɌɈ ɢ ɌɊ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ.  
Ɋɚɡɥɢɱɚɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ (ɹɜɨɱɧɨɟ) ɢ ɲɬɚɬɧɨɟ (ɫɩɢɫɨɱɧɨɟ) 

ɱɢɫɥɨ ɪɚɛɨɱɢɯ. 
 
3.5.1Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.8: 
 

ɌɈ ɌɊ
Ɍ

Ɍ

ɌɊ
Ɏ

−= ,                                                                                                     (3.8) 

 

ɝɞɟ     ɌɈ ɌɊɌ −  − ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɌɈ ɢ ɌɊ = 18883 (ɫɦ ɬɚɛɥ. 3.1), ɱɟɥ.ɱ.; 

ɌɎ  − ɝɨɞɨɜɨɣ (ɧɨɦɢɧɚɥɶɧɵɣ) ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɪɚɛɨɱɟɝɨ ɩɪɢ ɞɜɭɯɫɦɟɧɧɨɣ ɪɚɛɨɬɟ, ɱ. 
 

( )12Ɍ КȽ ȼɎ Ⱦ Ⱦ=  − ,                                                                                      (3.9) 

 
ɝɞɟ      12 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɚɫ.; 
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КȽȾ  − ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ = 365 ɞɧɟɣ; 

ȼȾ  − ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ = 192,5 ɞɧɹ; 

 

( )12 365 192,5 2070ɌɎ =  − = ɱɚɫ. 
 
Ⱦɥɹ ɰɟɥɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɫɱɟɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɩɪɢɧɢɦɚɸɬ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɌɎ  ɪɚɜɧɵɦ 2070 ɱɚɫ. ɞɥɹ ɩɪɨ-
ɢɡɜɨɞɫɬɜ ɫ ɧɨɪɦɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ ɢ 1830 ɱɚɫ. ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜ ɫ ɜɪɟɞ-
ɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 
 

18883
9,12 9

2070ɌɊ = = = ɱɟɥ.  

 
3.5.2 ɒɬɚɬɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ 
 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ ɨɩɪɟɞɟɥɹɟɬ ɮɚɤɬɢɱɟɫɤɨɟ 

ɜɪɟɦɹ, ɨɬɪɚɛɨɬɚɧɧɨɟ ɢɫɩɨɥɧɢɬɟɥɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɏɨɧɞ 
ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ ʣ˛ ɦɟɧɶɲɟ ɮɨɧɞɚ «ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ» ɪɚɛɨɱɟɝɨ ʣ˕ ɡɚ ɫɱɟɬ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɨɬɩɭɫɤɨɜ ɢ ɧɟɜɵɯɨɞɨɜ ɪɚɛɨɱɢɯ ɩɨ ɭɜɚɠɢ-
ɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ (ɛɨɥɟɡɧɢ ɢ ɬ.ɞ.), ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.10: 
 

ɌɈ ɌɊ
ɒ

ɒ

ɌɊ
Ɏ

−= ,                                                                                                 (3.10) 

 
ɝɞɟ     ɌɈ ɌɊɌ −  − ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɌɈ ɢ ɌɊ = 18883 (ɫɦ ɬɚɛɥ3.1), ɱɟɥ.ɱ.; 

ɒɎ  − ɝɨɞɨɜɨɣ (ɷɮɮɟɤɬɢɜɧɵɣ) ɮɨɧɞ ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ (ɜ ɱɚ-
ɫɚɯ). 

 

( )12ɒ Ɍ ɈɌ ɍɉɎ Ɏ Ⱦ Ⱦ= −  + ;                                                                         (3.11) 

 
ɝɞɟ     12 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɚɫ.; 

ɈɌȾ  − ɞɧɟɣ ɨɬɩɭɫɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɥɹ ɞɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ ɪɚɛɨɱɟɝɨ; 

ȼȾ  − ɞɧɟɣ ɧɟɜɵɯɨɞɚ ɧɚ ɪɚɛɨɬɭ ɩɨ ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. 
 

( )2070 12 20 0,83 1820ɒɎ = −  + = ɱɚɫ. 
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Ƚɨɞɨɜɨɣ (ɷɮɮɟɤɬɢɜɧɵɣ) ɮɨɧɞ ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ ɞɥɹ ɩɪɨɢɡ-
ɜɨɞɫɬɜ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɫɨɫɬɚɜɥɹɟɬ 1610 ɱɚɫ., ɚ ɞɥɹ ɜɫɟɯ ɞɪɭɝɢɯ ɩɪɨɮɟɫɫɢɣ 
– 1820 ɱɚɫ. 

 
18883

10,38 10
1820ɒɊ = = = ɱɟɥ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɩɪɨɮɟɫɫɢɹɦ ɫɥɟ-

ɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ ɚɜɬɨ-
ɦɨɛɢɥɟɣ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɦɟɫɬɭ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɪɢɜɨɞɹɬɫɹ ɜ 

ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 − ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɨɜɵɯ ɪɚɛɨɬɚɯ 

ȼɢɞɵ ɪɚɛɨɬ 
ɌɈ ɢ Ɋ 

ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ. 

ʟ˕, ˚ˈˎ. ʟ˛, ˚ˈˎ. 
Ɋɚɫɱɟɬ. ɉɪɢɧ. 

ɉɨ ɫɦɟɧɚɦ Ɋɚɫɱɟɬ ɉɪɢɧ. 
I II 

1 2 3 4 5 6 7 8 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 
ɒɢɧɨɦɨɧɬɚɠɧɵɟ 396,543 0,19 

2 1 1 
0,22 

3 ɌɈ ɜɩɨɥɧɨɦ ɨɛɴɟɦɟ 6609,05 3,19 3,6 
ɋɦɚɡɨɱɧɵɟ 944,15 0,5 

2 1 1 

0,5 
Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 1888,3 0,9 1,04 

2 
Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ  
ɬɨɪɦɨɡɨɜ 

1888,3 
0,9 1,04 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 1132,98, 0,6 0,6 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 755,32 0,37 

1 1 - 

0,4 

1 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ  
ɩɢɬɚɧɢɹ 

660,905 
0,36 0,4 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 18,883 0,01 0,01 
Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

1510,64 
0,73 0,83 

ɂɬɨɝɨ ɌɈ ɢ Ɋ 15805,07 7,7 8   8,7 9 
ɍɆɊ 1651 0,8  

2 
 

1 1 
0,9 

2 
 

ɉɪɟɞɩɪɨɞɚɠɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

1129 
0,55 0,6 

Ƚɚɪɚɧɬɢɣɧɵɣ ɪɟɦɨɧɬ 2727 1,3 1 1 - 1,5 2 
ȼɫɟɝɨ 21312,07 10,3 10   11,8 12 
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Ɍɚɛɥɢɰɚ 3.4 − ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɧɚ ɭɱɚɫɬɤɨɜɵɯ ɪɚɛɨɬɚɯ 

ȼɢɞɵ ɪɚɛɨɬ 
ɌɈ ɢ Ɋ 

ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ. 

ʟ˕, ˚ˈˎ. ʟ˛, ˚ˈˎ. 
Ɋɚɫɱɟɬ. ɉɪɢɧ. 

ɉɨ ɫɦɟɧɚɦ 
Ɋɚɫɱɟɬ ɉɪɢɧ. 

I II 

1 2 3 4 5 6 7 8 

ɍɱɚɫɬɤɨɜɵɟ ɪɚɛɨɬɵ 

ɒɢɧɨɦɨɧɬɚɠɧɵɟ 925,267 0,5 

1 1 - 

0,5 

1 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 188,83 0,09 0,1 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 

283,245 
0,16 0,18 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 169,947 0,09 0,1 

Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

1510,64 
0,7 0,8 

ɂɬɨɝɨ ɍɱɚɫɬɤɨɜɵɟ 3077,929 1,5 2   1,7 2 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɱɢɯ 

24390 11,9 12 - - 13,5 14 

 
3.5.3 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɪɚɛɨɱɢɯ: 
 

Ɋɚɫɱɟɬ ɱɢɫɥɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɪɚɛɨɱɢɯ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.12: 
 

ȼɋɉ ȼɋɉ
Ɍ

Ɍ

TɊ
Ɏ

= ,                                                                                                (3.12) 

 
ɝɞɟ   ȼɋɉT  − ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ = 7317 ɱɟɥ.ɱ. (ɬɚɛɥɢɰɚ 3.2);  

ɌɎ  − ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɨɝɨ ɪɚɛɨɱɟɝɨ = 2070 ɱɚɫ.  

 
7317

3,5 4
2070

ȼɋɉ
ɌɊ = = =  ɱɟɥ. 

 
ɑɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɢ ɫɥɭɠɚɳɢɯ ɩɪɟɞɩɪɢɹ-

ɬɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɈɇɌɉ 01-
91. 
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Ɍɚɛɥɢɰɚ 3.5 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɢ ɫɥɭ-
ɠɚɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ, ɩɟɪɫɨɧɚɥɚ ɑɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ 

Ɉɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ 1 
Ȼɭɯɝɚɥɬɟɪɫɤɢɣ ɭɱɟɬ ɢ ɮɢɧɚɧɫɨɜɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 2 
Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɧɚɛɠɟɧɢɟ 2 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɫɥɭɠɛɚ 7 
Ɇɥɚɞɲɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ (ɆɈɉ) 2 
ɉɨɠɚɪɧɨ-ɫɬɨɪɨɠɟɜɚɹ ɨɯɪɚɧɚ (ɉɋɈ) 4 
ɂɬɨɝɨ 18 

 
3.6 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɨɫɬɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ 
 
ɉɨɫɬɵ ɢ ɚɜɬɨɦɨɛɢɥɟ – ɦɟɫɬɚ ɩɨ ɫɜɨɟɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɨɞ-

ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɪɚɛɨɱɢɟ ɩɨɫɬɵ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɨɠɢɞɚɧɢɹ 
ɢ ɯɪɚɧɟɧɢɹ.  

 
3.6.1 Ɋɚɛɨɱɢɟ ɩɨɫɬɵ 

 
Ɋɚɛɨɱɢɟ ɩɨɫɬɵ – ɷɬɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ, ɨɫɧɚɳɟɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ, ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫ-
ɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɢ ɜɧɟɲɧɟɝɨ ɜɢɞɚ (ɩɨɫɬɵ ɦɨɣɤɢ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɌɈ ɢ ɌɊ, 
ɢ ɨɤɪɚɫɨɱɧɵɟ). 

 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɪɚɛɨɬ. 
 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɪɚɛɨɬ (ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ, ɪɚɛɨɬ ɌɈ ɢ Ɋ, ɞɢɚɝɧɨɫɬɢɪɨɜɚ-

ɧɢɹ, ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɌɊ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɉ

ɉ ɫɪ

Tɏ
Ɏ Ɋ


=


,                                                                                               (3.13) 

 
ɝɞɟ   ɉT  – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɩɨɫɬɨɜɵɯ ɪɚɛɨɬ ɌɈ ɢ Ɋ = 21312,07 ɱɟɥ. ɱ; (ɬɚɛɥɢɰɚ 3.3);  

  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɩɨɫɬɨɜ = 1,15;  

ɫɪɊ  – ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɨɫɬɭ, ɱɟɥ.: 
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− ɧɚ ɩɨɫɬɭ ɌɈ ɢ Ɋ − 1-2 ɱɟɥɨɜɟɤɚ;  
− ɞɥɹ ɩɪɢɟɦɤɢ ɢ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ − 1 ɱɟɥɨɜɟɤ;  
− ɧɚ ɨɫɬɚɥɶɧɵɯ − 1 ɱɟɥɨɜɟɤ.  
 

ɉɎ  – ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ, ɱ. 

 

ɉ ɊȺȻ ɋɆɎ Ⱦ Ɍ ɋ =    ,                                                                                     (3.14) 

 
ɝɞɟ    ɊȺȻȾ  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ = 172,5 ɞɧɹ;  

ɋɆɌ  –  ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ = 12 ɱɚɫɨɜ;  
ɋ  − ɱɢɫɥɨ ɫɦɟɧ ɜ ɨɞɧɢ ɫɭɬɤɢ = 1,5; 
  − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 0,90 = . 

 
172,5 12 1,5 0,90 2794,5ɉɎ =    = ɱ. 

 
21312,07 1,15

8,8 9
2794,5 1

ɏ 
= == =


 

 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɩɨ ɜɢɞɚɦ ɜɵɩɨɥɧɹɟɦɵɯ 

ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 − ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɩɨ ɜɢɞɚɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɪɚɛɨɬ 
ɌɈ ɢ Ɋ 

ʡ˕ˑ−˕˓, 
ɱɟɥ.ɱ. 

ʣ˒, ˚ ʟ˔˓, ˚ˈˎ. ʤ, ˒ˑ˔˕ˑ˅. 
Ɋɚɫɱɟɬ ɉɪɢɧ. 

1 2 3 4 5 6 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 1132,98 2794,5 1 0,16 

2 ɌɈ ɜɩɨɥɧɨɦ ɨɛɴɟɦɟ 6609,05 2794,5 2 2,7 
ɋɦɚɡɨɱɧɵɟ 944,15 2794,5 1 0,39 

Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 1888,3 2794,5 1 0,8 

1 
Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ  

ɬɨɪɦɨɡɨɜ 
1888,3 

2794,5 1 0,8 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 755,32 2794,5 1 0,31 
ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ  

ɩɢɬɚɧɢɹ 
660,905 

2794,5 1 0,27 
1 Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 18,883 2794,5 1 0,008 

ɒɢɧɨɦɨɧɬɚɠɧɵɟ 396,543 2794,5 1 0,47 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.6 

1 2 3 4 5 6 

Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

1510,64 
2794,5 1 0,6  

ɂɬɨɝɨ ɌɈ ɢ Ɋ 15805,07   6,5 7 
ɍɆɊ 1651 2794,5 1 0,68 1 

ɉɪɟɞɩɪɨɞɚɠɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

1129 
2794,5 1 0,47 

2 
Ƚɚɪɚɧɬɢɣɧɵɣ ɪɟɦɨɧɬ 2727 2794,5 1 1,12 

ȼɫɟɝɨ 21312,07 - - 8,77 9 

 
3.6.2 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɵ 
 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɵ − ɷɬɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ, ɨɫɧɚɳёɧɧɵɟ ɢɥɢ ɧɟɨɫɧɚ-

ɳёɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɚ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ. 

Ɉɛɳɟɟ ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʤʝ˄˜.ʑʠʞ = ሺͲ,ʹͷ − Ͳ,ͷሻ ∙ ʤ˓˒                                                                        (3.15) 

 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɧɚ ɭɱɚɫɬɤɟ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ʤ˒˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ ɢ ɜɪɟɦɟɧɢ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ܶ˒ ˓, ɬ.ɟ. 
 ʤ˒˓ = 𝑁˔˕ˑ∙𝑑˕ˑ−˕˓∙𝜑ʓ˓˃˄.ˆ∙ʡ˒˓∙А˒˓,                                                                                            (3.16) 

 
ɝɞɟ     ˔ܰ˕ˑ – ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ = 1651 ɟɞ.; 𝑑˕ˑ−˕˓ – ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɋɌɈ = 2 ɡɚɟɡɞɚ ɜ ɝɨɞ ([ɩɪɢɥɨɠɟɧɢɟ 3, 

ɬɚɛɥɢɰɚ 3] ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ); ʓ˓˃˄.ˆ – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɋɌɈ = 305 ɞɧɟɣ; 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ,  𝜑 =1,1; ʡ˒˓ – ɫɭɬɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ 
= 8 ɱ; А˒˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɫɬɚ ɩɪɢɟɦɤɢ, А˒˓ = 3 ɚɜɬɨ/ɱ. 
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ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ:  
 ʤʝ˄˜.ʑʠʞ = Ͳ,Ͷ ∙ ͺ = ͵,ʹ = ͵ ˒ˑ˔˕˃ , 

 ʤ˒˓ = ͳ͸ͷͳ ∙ ʹ ∙ ͳ,ͳ͵Ͳͷ ∙ ͺ ∙ ͵ = Ͳ,͵͵ ≈ ͳ ˒ˑ˔˕ 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɱɢɫɥɚ ɩɨɫɬɨɜ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɩɪɢɧɹɬɶ, 

ɱɬɨ ɟɠɟɞɧɟɜɧɨɟ ɱɢɫɥɨ ɜɵɞɚɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɜɧɨ ɱɢɫɥɭ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢ-
ɥɟɣ ɧɚ ɫɬɚɧɰɢɸ. Ⱦɚɥɟɟ ɪɚɫɱɟɬ ɚɧɚɥɨɝɢɱɟɧ ɪɚɫɱɟɬɭ ɱɢɫɥɚ ɩɨɫɬɨɜ ɩɪɢɟɦɚ ɚɜɬɨɦɨ-
ɛɢɥɟɣ. 

 ʤ˅ыˇ = ʤ˒˓ = Ͳ,͵͵ ≈ ͳ ˒ˑ˔˕ 

 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɩɪɢёɦɤɢ-ɜɵɞɚɱɢ = 1 ɩɨɫɬ 
 
3.7 Ⱥɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɢ ɨɠɢɞɚɧɢɹ 
 
3.7.1 Ⱥɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɨɠɢɞɚɧɢɹ 
 
Ⱥɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɨɠɢɞɚɧɢɹ − ɷɬɨ ɦɟɫɬɚ, ɡɚɧɢɦɚɟɦɵɟ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɨɠɢ-

ɞɚɸɳɢɦɢ ɩɨɫɬɚɧɨɜɤɢ ɢɯ ɧɚ ɪɚɛɨɱɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɫɬɵ ɢɥɢ ɨɠɢɞɚɸɳɢɟ 
ɪɟɦɨɧɬɚ ɫɧɹɬɵɯ ɫ ɚɜɬɨɦɨɛɢɥɹ ɚɝɪɟɝɚɬɨɜ, ɭɡɥɨɜ ɢ ɩɪɢɛɨɪɨɜ.  

Ɉɛɳɟɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɨɠɢɞɚɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɚɯ 
ɋɌɈ ɫɨɫɬɚɜɥɹɟɬ 0,5 ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɩɨɫɬ. 

 ʤʛʝ = Ͳ,ͷ ʤ˓˒ = Ͷ,ͷ = ͷ, 

 

ɝɞɟ    Ɋɉɏ  − ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ = 9 

 
3.7.2 Ⱥɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ 
 
Ⱥɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɝɨɬɨɜɵɯ ɤ ɜɵɞɚɱɟ ɚɜ-

ɬɨɦɨɛɢɥɟɣ ɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɢɧɹɬɵɯ ɜ ɌɈ ɢ ɪɟɦɨɧɬ. ɉɪɢ ɧɚɥɢɱɢɢ ɦɚɝɚɡɢɧɚ ɧɟɨɛ-
ɯɨɞɢɦɨ ɢɦɟɬɶ ɚɜɬɨɦɨɛɢɥɟ – ɦɟɫɬɚ ɞɥɹ ɩɪɨɞɚɠɢ ɚɜɬɨɦɨɛɢɥɟɣ (ɜ ɡɞɚɧɢɢ) ɢ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɫɬɨɹɧɤɟ ɦɚɝɚɡɢɧɚ.  
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Ɉɛɳɟɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ: 
 ʤʤʟАʜ = ሺͶ ÷ ͷሻ ∙ ʤ˓˒,                                                                                           ሺ͵.ͳ͹ሻ 

 
ɝɞɟ    Ɋɉɏ  − ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ = 9. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɜɵɱɢɫɥɢɦ: 

 ʤʤʟАʜ = Ͷ ∙ ͻ = ͵͸ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ 
 

ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɵɯ ɤ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ:  
 ʤˆ = ˔ܰ ∙ ʡ˒˓ʡ˅ ,                                                                                                          ሺ͵.ͳͺሻ 

 
ɝɞɟ     ʡ˅ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɫɭɬɤɢ, 8 ɱ; ʡ˒˓ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɋɌɈ ɩɨɫɥɟ ɟɝɨ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ ɞɨ ɜɵɞɚɱɢ ɜɥɚɞɟɥɶɰɭ, ʡ˒˓ = 4 ɱ; ˔ܰ – ɫɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɌɈ ɢ ɌɊ, ɡɚɟɡ-
ɞɨɜ. 

 

˔ܰ = ˔ܰ˕ˑ ∙ 𝑑ʓ˓˃˄.ˆ ,                                                                                                          ሺ͵.ͳͻሻ 

 
ɝɞɟ    CɌɈȺN  − ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɢɹ 
= 1651 ɟɞ; 

d  − ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ = 2 ɡɚɟɡɞɚ ɜ ɝɨɞ; 
ɪɚɛ .ɝȾ  − ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɭɱɚɫɬɤɚ ɌɈ ɢ ɌɊ = 365 ɞɧɟɣ. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
 

˔ܰ = ͳ͸ͷͳ ∙ ʹ͵͸ͷ = ͻ,Ͳͷ, 
 ʤˆ = ଽ,଴ହ∙ସ଼ = Ͷ,ͷ = ͷ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ. 
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3.7.3 Ʉɨɥɢɱɟɫɬɜɨ ɦɟɫɬ ɫɬɨɹɧɤɢ ɚɜɬɨɦɨɛɢɥɟɣ 
 
ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɫɬɨɹɧɤɟ ɦɚɝɚɡɢɧɚ: 

 ʤˑ = ˒ܰ ∙ ʓˊʓ˓˃˄.ˆ ,                                                                                                           ሺ͵.ʹͲሻ 

 
ɝɞɟ     ˒ܰ – ɱɢɫɥɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚ 2018 ɝɨɞ = 638 ɟɞ.; ʓˊ – ɱɢɫɥɨ ɞɧɟɣ ɡɚɩɚɫɚ, ʓˊ = 20; ʓ˓˃˄.ˆ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɚɥɨɧɚ ɜ 2018 ɝɨɞɭ = 247 ɞɧɟɣ. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
 

 ʤˑ = 𝑁˒∙ʓˊʓ˓˃˄.ˆ = ଺ଷ଼∙ଶ଴ଶସ଻ = ͷͳ,͹ = ͷʹ ɦɟɫɬɚ 

 
3.7.4 ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɞɥɹ ɤɥɢɟɧɬɨɜ ɢ ɩɟɪɫɨɧɚɥɚ 
 
ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɞɥɹ ɤɥɢɟɧɬɨɜ ɢ ɩɟɪɫɨɧɚɥɚ: 
 ʤˍˎ.˒ˈ˓ = ʹ ∙ ʤ˓˒,                                                                                                     ሺ͵.ʹͳሻ 

 ʤ˓˒ = ͻ 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 

 ʤˍˎ.˒ˈ˓ = ʹ ∙ ͻ = ͳͺ 

 
3.8 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ  

 
ɉɥɨɳɚɞɢ ɋɌɈ ɩɨ ɫɜɨɟɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ 

ɧɚ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ, ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɨ-
ɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

ȼ ɫɨɫɬɚɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɜɯɨɞɹɬ ɭɱɚɫɬɤɢ ɌɈ ɢ ɌɊ 
ɫ ɩɨɫɬɚɦɢ ɢ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬɚɦɢ ɨɠɢɞɚɧɢɹ, ɭɱɚɫɬɤɢ ɞɥɹ ɌɈ ɢ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ, 
ɭɡɥɨɜ ɢ ɩɪɢɛɨɪɨɜ, ɫɧɹɬɵɯ ɫ ɚɜɬɨɦɨɛɢɥɹ, ɫɤɥɚɞɵ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɞɚɠɢ ɚɜɬɨ-
ɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
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ɬɟɯɧɢɱɟɫɤɢɯ ɫɥɭɠɛ ɢ ɭɫɬɪɨɣɫɬɜ (ɤɨɦɩɪɟɫɫɨɪɧɵɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ, ɜɟɧɬɢɥɹɰɢ-
ɨɧɧɵɟ, ɧɚɫɨɫɧɵɟ ɢ ɬ. ɩ.). 

ȼ ɫɨɫɬɚɜ ɩɥɨɳɚɞɟɣ ɡɨɧ ɯɪɚɧɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜɯɨɞɹɬ ɩɥɨɳɚɞɢ ɨɬɤɪɵɬɵɯ 
ɢ ɡɚɤɪɵɬɵɯ ɫɬɨɹɧɨɤ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɷɬɚɠɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɬ. ɩ.  

ȼ ɫɨɫɬɚɜ ɩɥɨɳɚɞɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɜɯɨɞɹɬ ɫɚɧɢ-
ɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ, ɩɭɧɤɬɵ ɩɢɬɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɨɦɟɳɟ-
ɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɦɧɚɬɵ ɞɥɹ ɡɚɧɹɬɢɣ, ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɬ.ɞ. ȼ ɫɨɫɬɚɜɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɦɟɳɟ-
ɧɢɟ ɡɚɤɚɡɱɢɤɨɜ, ɜɤɥɸɱɚɸɳɭɸ ɡɨɧɭ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ, ɨɮɨɪɦɥɹɸɳɢɯ 
ɡɚɤɚɡɵ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɞɟɧɟɠɧɵɟ ɨɩɟɪɚɰɢɢ, ɡɨɧɭ ɩɪɨɞɚɠɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɚɜɬɨ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɚɜɬɨɤɨɫɦɟɬɢɤɢ. 

 
3.8.1 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɌɈ ɢ ɌɊ  
 
ɉɥɨɳɚɞɶ ɩɨɫɬɨɜɵɯ ɭɱɚɫɬɤɨɜ (ɌɈ ɢ ɌɊ, ɩɪɢɟɦɤɢ-ɜɵɞɚɱɢ, ɍɆɊ ɢ ɬ.ɞ.) ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܨ̞  ˑ−˕˓ = 𝑓 ∙ ܺ ∙ ʙ˒,                                                                                                ሺ͵.ʹʹሻ 

 
ɝɞɟ  𝑓  − ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ (Mitsubishi L200 − 
5225ɯ1815) = 9,5 ˏଶ; ܺ − ɨɛɳɟɟ ɱɢɫɥɨ ɩɨɫɬɨɜ (ɪɚɛɨɱɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ) = 12 ɲɬ.; ʙ˒ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ʙ˒ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ, ɡɚ-

ɧɢɦɚɟɦɨɣ ɚɜɬɨɦɨɛɢɥɟɦ, ɩɪɨɟɡɞɚɦɢ, ɩɪɨɯɨɞɚɦɢ, ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ, ɤ ɩɥɨɳɚɞɢ 
ɩɪɨɟɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɥɚɧɟ. Ɂɧɚɱɟɧɢɟ ʙ˒ ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɚɜɬɨɦɨɛɢɥɹ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɫɬɨɜ. 

ɉɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɨɫɬɨɜ ʙ˒ = 6 − 7. ɉɪɢ ɞɜɭɫɬɨɪɨɧɧɟɣ 
ɪɚɫɫɬɚɧɨɜɤɟ ɩɨɫɬɨɜ ɢ ɩɨɬɨɱɧɨɦ ɦɟɬɨɞɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ʙ˒ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɪɚɜ-
ɧɵɦ 4 − 5. Ɇɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ʙ˒ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɢ ɱɢɫɥɟ ɩɨɫɬɨɜ ɧɟ ɛɨɥɟɟ 10. 

ɉɪɢ ɩɨɞɫɱɟɬɟ ɡɨɧɵ ɌɈ ɢ ɌɊ ɡɚ ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɭɸ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ, 
ɩɪɢɦɟɦ ɩɥɨɳɚɞɶ ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ Mitsubishi L-200 (5225x1815) ɪɚɜɧɚ 9.5 ˏ ଶ. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
 

9,5 12 6 684ɌɈ ɌɊF − =   = ˏଶ, 
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Ȼɟɡ ɭɱɟɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ: 
 

9,5 9 6 513ɌɈ ɌɊF − =   = ˏଶ, 

 
9,5 0,7 6 39,9ɍɆɊF =   = ˏଶ, 

 

. . 9,5 0,5 6 28,5ɉɪɟɞ ɉɨɞF =   = ˏଶ, 

 

. . 9,5 1,1 6 62,7Ƚɚɪ ɊɟɦF =   = ˏଶ 

 
3.8.2 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ  
 
Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɨ 

ɱɢɫɥɭ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɭɱɚɫɬɤɟ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ: 
ܨ̟  = 𝑓ଵ + 𝑓ଶ(ʟ˕̟˚ − ͳ),                                                                                          ሺ͵.ʹ͵ሻ 

 
ɝɞɟ     𝑓ଵ − ɩɥɨɳɚɞɶ ɧɚ ɩɟɪɜɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, 12 ˏଶ; 𝑓ଶ − ɩɥɨɳɚɞɶ ɧɚ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, 9 ˏଶ; ʟ˕̟˚ − ɱɢɫɥɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɱɢɯ ɧɚ ɭɱɚɫɬɤɟ ɜ ɧɚɢɛɨɥɟɟ 
ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ 1. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ ɧɚ ɩɪɢɦɟɪɟ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ: 
ܨ̟  = ͳʹ + ͻሺͳ − ͳሻ = ʹͳ ˏଶ  

 
ɋɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɚɦ, ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ 

ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,5 ˏଶ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 − ɉɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ 𝑓ଵ, ɦ2 𝑓ଶ, ɦ2
 ʡ̟ܲ ܨ̟ ˚ , ɦ2 

ɒɢɧɨɦɨɧɬɚɠɧɵɣ 12 9 1 21 

ɂɬɨɝɨ 21 
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3.8.3 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ  
 
Ⱦɥɹ ɝɨɪɨɞɫɤɢɯ ɋɌɈ ɩɥɨɳɚɞɢ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɭɞɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ ɧɚ ɤɚɠɞɵɟ 1000 ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨ-
ɛɢɥɟɣ: 

ܨ̝  ˍˎ = 𝑓 ˇ ∙ ˔ܰ˕ˑͳͲͲͲ ,                                                                                                     ሺ͵.ʹͶሻ 

 
ɝɞɟ     𝑓 ˇ − ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɧɚ ɤɚɠɞɭɸ 1000 ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ = 8 ˏଶ. 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
ܨ̝  ˍˎ = ͺ ∙ ͳ͸ͷͳͳͲͲͲ = ͳ͵,ʹ ˏଶ 

 
Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 3.8. 
 

Ɍɚɛɥɢɰɚ 3.8 − ɉɥɨɳɚɞɢ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɤɥɚɞɚ 𝑓 ˇ, ˏଶ ̝ܨ ˍˎ, ˏଶ 

ɋɤɥɚɞ ɲɢɧ 8 13,2 

ɂɬɨɝɨ 13,2 

 
3.8.4 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ  
 
ɉɥɨɳɚɞɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɢ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɣ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ ɫɥɭɱɚɟ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

ɉɥɨɳɚɞɶ (ɫɭɦɦɚɪɧɚɹ) ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ ɫɨɫɬɚɜɥɹɟɬ 10 − 14% ɨɬ ɩɥɨ-
ɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɋɌɈ ɢ 18 − 22% 
− ɞɥɹ ɞɨɪɨɠɧɵɯ ɋɌɈ: 
ܨ̞  ˈхː.˒ˑˎ = ሺͲ,ͳ − Ͳ,ͳͶሻ ∙ ∑ ܨ˒ ˓.ˍˑ˓,                                                                 (3.25) 
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ɝɞɟ    ∑ ܨ˒ ˓.ˍˑ˓ − ɫɭɦɦɚ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɤɨɪɩɭɫɚ, ˏଶ 

 ∑ ܨ˒ ˓.ˍˑ˓ = ܨ̞ ˑ−˕˓ + ∑ ܨ̝ ˍˎ + ܨ̱ ˎ˃ˇ + ˚ˊх˓˃ːܨ + ∑ ܨ̟ ,                            ሺ͵.ʹ͸ሻ 

 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 

 ∑ ܨ˒ ˓.ˍˑ˓ = ͸ͺͶ + ͳ͵,ʹ = ͸ͻ͹,ʹ; 
ܨ̞  ˈхː.˒ˑˎ = Ͳ,ͳʹ ∙ ͸ͻ͹,ʹ = ͺ͵,͹ ˏଶ 
 

3.8.5 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ  
 
ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɫɬɚɧɰɢɢ ɢ ɫɨ-

ɫɬɚɜɥɹɟɬ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ 6−8 ˏଶ, ɚ ɞɥɹ ɛɵɬɨɜɵɯ – 2−4 ˏଶ 
ܨ˃  ˇˏ.˄ы˕ = ሺ͸ − ͺሻ ∙ ʟˋ˕˓ + ሺʹ − Ͷሻ ∙ ሺʟˋ˕˓ + ∑ ʟ˕ + ʟ˅˔˒ሻ,                    ሺ͵.ʹ͹ሻ 

 
ɝɞɟ     ʟˋ˕˓ − ɱɢɫɥɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɱɢɯ, (18 ɱɟɥ.); ∑ ʟ˕ − ɫɭɦɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɱɢɯ, (12 ɱɟɥ.); ʟ˅˔˒ − ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, (4 ɱɟɥ.). 

 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɫɬɚɧɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɦɟɳɟɧɢɟ ɞɥɹ 

ɤɥɢɟɧɬɨɜ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 9 − 12 ˏଶ ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ 
ɩɨɫɬ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɧɢɦɚɸɬɫɹ ɞɥɹ ɋɌɈ ɫ ɦɟɧɶɲɢɦ 
ɱɢɫɥɨɦ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ.  

ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɤɥɢɟɧɬɨɜ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚ-
ɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ: 

– ɞɨ 15 ɩɨɫɬɨɜ 8−9, ˏଶ; 
– ɨɬ 16 ɞɨ 25 ɩɨɫɬɨɜ 7−8, ˏଶ; 
– ɫɜɵɲɟ 25 ɩɨɫɬɨɜ 6−7, ˏଶ. 
 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
ܨ˃  ˇˏ.˄ы˕ = ͸ ∙ ͳͺ + ʹ ∙ ሺͳͺ + ͳʹ + Ͷሻ = ͳ͹͸ ˏଶ 
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Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ ɫɜɨ-
ɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 3.9. 
 
Ɍɚɛɥɢɰɚ 3.9 − Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɦɟɳɟɧɢɣ ɉɥɨɳɚɞɶ, ˏଶ 

ɉɨɫɬɨɜɵɟ ɭɱɚɫɬɤɢ ɌɈ ɢ ɌɊ 684 
Ɍɟɯ ɩɨɦ 76,82 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ 21 
ɋɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ 13,2 
Ɍɨɪɝɨɜɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 176 
ɍɆɊ 39,9 
ɉɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 28,5 
ɂɬɨɝɨ: 1039,42 

 

3.8.6 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɡɨɧ ɯɪɚɧɟɧɢɹ (ɫɬɨɹɧɨɤ) ɚɜɬɨɦɨɛɢɥɟɣ  
 
ɉɥɨɳɚɞɶ ɡɨɧ ɯɪɚɧɟɧɢɹ (ɫɬɨɹɧɨɤ) ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
хܨ  = 𝑓 ∙ А˔˕ ∙ ʙ˒,                                                                                                     ሺ͵.ʹͺሻ 
 

ɝɞɟ    af  − ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ = 9,5 2ɦ ; А˔˕ − ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ = 45 ɦɟɫɬ;  

− 4ɆɈX = ɦɟɫɬɚ; 
− 36ɏɊȺɇX = ɦɟɫɬ; 
− 5ȽX = ɦɟɫɬ; ʙ˒ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, ʙ˒ =2,5−3. 
 
ɉɨɞɫɬɚɜɢɦ ɢ ɩɨɥɭɱɢɦ: 
хܨ  = ͻ,ͷ ∙ Ͷͷ ∙ ͵ = ͳʹͻ͸ ˏଶ 

 
3.9 ȼɢɞɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɨɦ ɭɱɚɫɬɤɟ 
 
3.9.1 ȼɢɞɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɨɦ ɭɱɚɫɬɤɟ 
 
ɒɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ ɧɚ ɋɌɈȺ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧ-

ɬɚɠɚ ɲɢɧ ɢ ɤɨɥɟɫ (ɡɚɦɟɧɚ ɩɨɤɪɵɲɟɤ, ɤɚɦɟɪ, ɞɢɫɤɨɜ ɤɨɥɟɫ ɢ ɞɪ.), ɬɟɤɭɳɟɝɨ 
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ɪɟɦɨɧɬɚ ɤɚɦɟɪ ɢ ɞɢɫɤɨɜ ɤɨɥɟɫ, ɚ ɬɚɤɠɟ ɞɥɹ ɛɚɥɚɧɫɢɪɨɜɤɢ ɤɨɥɟɫ ɜ ɫɛɨɪɟ. Ɇɨɧɬɚɠ 
ɢ ɞɟɦɨɧɬɚɠ ɤɨɥɟɫ ɢ ɲɢɧ, ɭɝɥɭɛɥɟɧɧɚɹ ɩɪɨɜɟɪɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵ-
ɲɟɤ, ɤɚɦɟɪ ɢ ɞɢɫɤɨɜ ɤɨɥɟɫ, ɢ ɛɚɥɚɧɫɢɪɨɜɤɚ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɥɟɫ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɨɦ ɭɱɚɫɬɤɟ. 

Ɇɨɣɤɚ ɢ ɫɭɲɤɚ ɤɨɥɟɫ ɩɟɪɟɞ ɢɯ ɞɟɦɨɧɬɚɠɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɚɜɬɨɦɨ-
ɛɢɥɢ ɧɚ ɩɨɫɬɵ ɋɌɈȺ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɱɢɫɬɵɦɢ) ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɍɆɊ, ɢɦɟɸ-
ɳɟɦ ɪɟɲɟɬɱɚɬɵɣ ɩɨɥ, ɲɥɚɧɝɨɜɭɸ ɦɨɟɱɧɭɸ ɭɫɬɚɧɨɜɤɭ ɢ ɩɨɞɜɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 
 

3.9.2. Ɉɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ 
ɭɱɚɫɬɤɚ 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚɡɵɜɚɟɬɫɹ ɨɩɪɟɞɟ-

ɥёɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢɯ ɜɵɩɨɥ-
ɧɟɧɢɹ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. 

ȼ ɨɫɧɨɜɭ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɥɨɠɟɧɚ ɟɞɢɧɚɹ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ: ɚɜɬɨɦɨɛɢɥɢ, ɩɪɢɟɡɠɚɸɳɢɟ ɧɚ ɋɌɈ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɦɟɧɵ ɤɨ-
ɥёɫ, ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɭɱɚɫɬɨɤ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ, ɢ ɩɨɫɬɭɩɚɸɬ ɞɚɥɟɟ ɜ ɡɨɧɭ 
ɌɈ ɢ ɌɊ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ (ɪɢɫɭɧɨɤ 3.1). 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɨɦ ɭɱɚɫɬɤɟ ɜɵɩɨɥɧɹɸɬ ɜ ɩɨ-
ɪɹɞɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 
 

Ɋɢɫɭɧɨɤ 3.1 − Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ 
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Ʉɨɥɟɫɚ, ɫɧɹɬɵɟ ɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬɭ, ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɧɚ ɲɢɧɨɦɨɧɬɚɠ-
ɧɵɣ ɭɱɚɫɬɨɤ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɛɨɬ ɧɚ ɞɟɦɨɧɬɚɠɧɨ-
ɦɨɧɬɚɠɧɨɦ ɫɬɟɧɞɟ, ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɨɣ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɤɪɵɲɟɤ ɤɨɧɬɪɨɥɢɪɭɸɬ ɩɭɬɟɦ ɬɳɚɬɟɥɶɧɨɝɨ 
ɨɫɦɨɬɪɚ ɫ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ. ɉɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ, ɡɚɫɬɪɹɜɲɢɟ 
ɜ ɩɪɨɬɟɤɬɨɪɟ ɢ ɛɨɤɨɜɢɧɚɯ ɲɢɧ, ɭɞɚɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɩɥɨɫɤɨɝɭɛɰɟɜ ɢ ɬɭɩɨɝɨ ɲɢɥɚ.  

Ʉɨɧɬɪɨɥɶɧɵɣ ɨɫɦɨɬɪ ɞɢɫɤɨɜ ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɬɪɟɳɢɧ, ɞɟɮɨɪɦɚ-
ɰɢɣ ɤɨɪɪɨɡɢɢ ɢ ɞɪɭɝɢɯ ɞɟɮɟɤɬɨɜ. ȼ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɩɪɨɜɟɪɹɸɬ ɫɨɫɬɨɹɧɢɟ 
ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɲɩɢɥɶɤɢ ɤɪɟɩɥɟɧɢɹ ɤɨɥɟɫ. Ɇɟɥɤɢɟ ɞɟɮɟɤɬɵ ɨɛɨɞɶɟɜ, ɬɚɤɢɟ ɤɚɤ 
ɩɨɝɧɭɬɨɫɬɶ, ɡɚɭɫɟɧɰɵ, ɭɫɬɪɚɧɹɸɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɥɟɫɚɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 

Ɍɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɵɟ ɩɨɤɪɵɲɤɢ, ɤɚɦɟɪɵ ɢ ɞɢɫɤɢ ɦɨɧɬɢɪɭɸɬ ɢ ɞɟɦɨɧɬɢ-
ɪɭɸɬ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɫɬɟɧɞɟ. Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɲɢɧɚɯ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɬɶ ɧɨɪɦɚɦ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɲɢɧ 
ɨɛɹɡɚɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɛɚɥɚɧɫɢɪɨɜɤɭ ɤɨɥɟɫ ɜ ɫɛɨɪɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɛɚɥɚɧɫɢ-
ɪɨɜɨɱɧɨɦ ɫɬɟɧɞɟ. 

ɒɢɧɨɦɨɧɬɚɠɧɨɟ ɨɬɞɟɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨ-
ɤɭɦɟɧɬɚɰɢɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɤɚɪɬɚɦɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɜɢɞɨɜ ɪɚɛɨɬ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
 

3.10 ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɲɢɧɨɦɨɧ-

ɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɪɚɫɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɩɢɫɚɧɢɟ ɜɚɪɢɚɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɢɠɟ.  

 

 
 

Ɋɢɫɭɧɨɤ 3.2 − ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɭɱɚɫɬɨɤ 
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Ɍɚɛɥɢɰɚ 3.10 − Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɭɱɚɫɬɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɇɨɞɟɥɶ 
/ɐɟɧɚ 

Ʉɨ
ɥ-

ɜɨ
, 

ɲ
ɬ.

 Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦɦ 

(Ⱦɯɒɯȼ) S
 ɨ

ɛɨ
ɪɭ

-
ɞɨ

ɜɚ
ɧɢ

ɹ,
 ˏଶ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

1 2 3 4 5 6 

ɉɨɞɴɟɦɧɢɤ ɞɥɹ 
ɲɢɧɨɦɨɧɬɚɠɚ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɧɨɠɧɢɱɧɵɣ  

«SIVIC» 
SPRINTER-2500 

 
150000 ɪɭɛ. 

1 
3500x2360x135-

470 
8,26 

Ƚɪɭɡ. ɩɨɞɴɟɦ. 2,5ɬ 
ȼɪɟɦɹ ɩɨɞɴɟɦ. 10ɫ 
Ⱦɚɜɥɟɧɢɟ ɜ ɩɧɟɜɦɨ-
ɫɢɫɬɟɦɟ7 ɛɚɪ 

ɋɬɚɧɨɤ ɲɢɧɨ-
ɦɨɧɬɚɠɧɵɣ  

«BEISSBARTH» 
servomat 
MS63IT 

 
272785 ɪɭɛ. 

1 1550x1850x2100 2,9 

Ɇɨɳɧɨɫɬɶ 
1,25ɤȼɬ 
ɒɢɪɢɧɚ ɞɢɫɤɚ 3-
11ɞɸɣɦ.Ɋɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 
8-12ɚɬɦ. 

Ȼɚɥɚɧɫɢɪɨɜɨɱ-
ɧɵɣ ɫɬɚɧɨɤ 

«BEISBARTH» 
MT855ADT 

 
314578 ɪɭɛ. 

1 1260x850x1800 1,07 

Ɇɨɳɧɨɫɬɶ 0,7ɤȼɬ 
Max ɞɢɚɦɟɬɪ ɤɨ-
ɥёɫ 1050,Max ɜɟɫ 
ɤɨɥɟɫɚ 70ɤɝ.Ɇɚɫɫɚ 
169ɤɝ. 

Ɍɟɥɟɠɤɚ ɞɥɹ ɩɟ-
ɪɟɜɨɡɤɢ ɲɢɧ 

«ɌȾɒ» 
 

12225 ɪɭɛ. 
1 1553ɯ676ɯ1415 1,05 

Ɇɚɬɟɪɢɚɥ ɦɟɬɚɥɥ. 
Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ 
320 ɤɝ. ȼɟɫ 38 ɤɝ 

 
Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ: 
− ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɞɚɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ܵˑ˄ˑ˓.= 13,28ˏଷ; 
− ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ʙˑ˄ˑ˓.= 749588 ɪɭɛ.; 

− ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ S= 82,8 
2ɦ ; 

− ɦɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ʠˏˑː˕.= 74958,8 ɪɭɛ.; 
− ɡɚɬɪɚɬɵ ɧɚ ɨɫɜɟɳɟɧɢɟ ʟˑ˔˅.=829,9 /ɤȼɬ ɱ . 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ 4.06-91ɪɚɫɯɨɞɵ ɩɨ ɧɚɥɚɞɤɟ ɢ ɭɫɬɚɧɨɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ  
ɪɚɜɧɵ 10% ɨɬ ɫɬɨɢɦɨɫɬɢ. 

 
3.11 Ɋɚɫɱɟɬ ɪɟɫɭɪɫɨɜ 
 
3.11.1 Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɧɟɨɛɯɨɞɢɦɚɹ ɦɨɳɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.29: 
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/ 860TQ V T K=   ,                                                                                   (3.29) 

 

ɝɞɟ     V  − ɨɛɴɟɦ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ = 546,8 3ɦ ; 

T  − ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɜɧɟ ɩɨɦɟɳɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ = 65°ɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɝɨɞɧɵɯ 
ɭɫɥɨɜɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɝɢɨɧɚ (-40°ɋ) ɢ ɢɡ ɬɪɟɛɭɟɦɵɯ ɭɫɥɨɜɢɣ ɤɨɦɮɨɪɬɚ 
(25°ɋ). ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ 2.04.05-91. 

K  − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫɬɪɨɟɧɢɹ 1-1,9 ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧ-
ɫɬɪɭɤɰɢɣ.  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫɬɪɨɟɧɢɹ K ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɢɡɨɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ. 1...1,9K =  ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
 

546,8 65 1,7 / 860 70,3TQ =   = ɤȼɬ/ɱ. 
 
3.11.2 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬ.ɟ. ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ 

ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.30: 
 

( )/ɨɛ c ɨɛi ɨɛi ɨɛi ɡi c ɨɛiP K N P Ɏ K  =     ,                                                   (3.30) 

 
ɝɞɟ     ɨɛP  − ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤȼɬ/ɱɚɫ); 

cK  − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɛɨɪɭɞɨɜɚɧɢɹ = 1; 

ɨɛiN   − ɤɨɥɢɱɟɫɬɜɨ  ݅ – ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ = 2 ɟɞ; 

ɨɛiP   − ɦɨɳɧɨɫɬɶ  ݅ – ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 1,95 ɤȼɬ; 

ɨɛiɎ  −ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɬɵ ݅ – ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɱɚɫ); 

ɡiK   − ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ (ɡɚɝɪɭɡɤɢ) ݅ – ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɬɧɨɲɟɧɢɟ 
ɫɪɟɞɧɟɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɞɟɥɶɧɨɝɨ ɩɪɢɟɦɧɢɤɚ (ɢɥɢ ɝɪɭɩɩɵ ɢɯ) ɤ ɟё ɧɨɦɢ-
ɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ) [ɩɪɢɥɨɠɟɧɢɟ 3 ɬɚɛɥɢɰɚ 14] = 0,29;  

c  − ɄɉȾ ɫɟɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 
ɷɧɟɪɝɢɢ ɤ ɫɭɦɦɚɪɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɷɧɟɪɝɢɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɫɟɬɶ, c = 0,95; 
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ɨɛi  − ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɩɨ-
ɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɤ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

0,8...0,97ɨɛi = . 

 

.ɨɛi ɊȺȻ Ƚ ɋɆ nɎ Ⱦ Ɍ ɋ =    ,                                                                               (3.31) 

 
ɝɞɟ    .ɊȺȻ ȽȾ   − ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ = 182; 

ɋɆɌ  − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ = 12ɱ; 
ɋ  − ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ =1,5; 

n  − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɩɨɫɬɚ = 0,25.  
 

182 12 1,5 0,25 819ɨɛiɎ =    = ɱɚɫɨɜ. 
 

( )1 2 1,95 819 0,29 / 0,95 0,9 1083,4ɨɛP =      = ɤȼɬ/ɱ. 
 
3.11.3 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɨɫɜɟɳɟɧɢɹ 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɥɚɦɩ, 

ɤȼɬ/ɱɚɫ.: 
 

/Ɉɋɥ c c c cɊ N P T K =    ,                                                                                (3.32) 

 
ɝɞɟ    cN  − ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ = 6 ɲɬ; 

cP  −ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ 30 ȼɬ (ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɚɫɩɨɪɬɚ 
ɫɜɟɬɢɥɶɧɢɤɚ); 

T  − ɱɢɫɥɨ ɱɚɫɨɜ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɞ = 4380 ɱɚɫɨɜ; 

cK  − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɫɜɟ-
ɬɢɥɶɧɢɤɨɜ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɟɬɢɥɶɧɢɤɨɜ = 1; 

c  – ɄɉȾ ɫɟɬɢ.  
 

6 0,03 4380 1/ 0,95 829,9ɈɋɊ =    = ɤȼɬ/ɱ. 
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3.11.4 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 
 
ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɢɬɚɧɢɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɫɬɟɧɞɨɜ.  
 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ Q , 3ɦ  ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɭɦɦɭ ɪɚɫɯɨɞɨɜ 
ɪɚɡɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨ ɮɨɪɦɭɥɟ 3.33: 
 

. .ɜi ɭɞ ɜ i ɜ ɢɜ ɩɜ ɨɪQ N P Ɏ К К К=      ,                                                                  (3.33) 

 

ɝɞɟ     ɜiN  − ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ = 2 ɲɬ.; 

. .ɭɞ ɜ iP  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ = 7 3ɦ /ɱɚɫ.; 

ɜɎ  − ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ = 
1793 ɱɚɫɨɜ; 

ɢɜК  − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ = 
0.45;  

ɩɜК  − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ = 1,5; 

ɨɪК  − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ =1. 

 

2 7 1793 0,45 1,5 1 16943,9Q =      = 3ɦ  

 

ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɭɦɦP 3ɦ /ɱ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 

 

ɫɭɦɦ
ɜ

QɊ
Ɏ

= ,                                                                                                          (3.34) 

 

ɝɞɟ     Q  − ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, 3ɦ ; 

ɜɎ  − ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ = 1793 ɱ.  
 

16943,9
9,5

1793ɫɭɦɦɊ = = 3ɦ /ɱ. 
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4 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 
 
4.1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
 
4.1.1 Ɋɟɝɥɚɦɟɧɬ ɩɨɢɫɤɚ 
 
ɇɚɱɚɥɨ ɩɨɢɫɤɚ 01.09.2018 ɝ. 
Ɉɤɨɧɱɚɧɢɟ ɩɨɢɫɤɚ 06.10.2018 ɝ. 
 

Ɍɚɛɥɢɰɚ 4.1 – Ɋɟɝɥɚɦɟɧɬ ɩɨɢɫɤɚ 

ɉɪɟɞɦɟɬ 
ɩɨɢɫɤɚ 

ɐɟɥɶ ɩɨɢɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ 

ɋɬɪɚɧɚ 
ɩɨɢɫɤɚ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ 
ɢɧɞɟɤɫɵ 

Ɋɟɬɪɨɫɩɟɤ-
ɬɢɜɧɨɫɬɶ 
ɩɨɢɫɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɫɬɨɱɧɢɤɨɜ 
ɢɧɮɨɪɦɚɰɢɢ ɍȾɄ 

ɆɉɄ 
(Ɇɉɂ) 

ɒɢɧɨ-
ɦɨɧɬɚɠ-
ɧɨɟ ɨɛɨ-
ɪɭɞɨɜɚ-

ɧɢɟ 

Ɉɰɟɧɤɚ ɭɪɨɜɧɹ 
ɪɚɡɜɢɬɢɹ ɬɟɯ-

ɧɢɤɢ ɜ ɨɛɥɚɫɬɢ 
ɲɢɧɨɦɨɧɬɚɠ-
ɧɨɝɨ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ 

ȼɫɟ 
ɪɚɡɜɢɬɵɟ 

ɫɬɚɧɵ 
ɦɢɪɚ 

− 

B64 F5/00 
B60 B30/08 
B60 ɋ25/00 
B60 ɋ25/01 
B60 ɋ25/02 
B60 ɋ25/04 
B60 ɋ25/05 
B60 ɋ25/10 
B60 ɋ25/12 
B60 ɋ25/125 
B60 ɋ25/132 
B60 ɋ25/135 
ȼ60 ɋ25/138 
G01 M1/28 

25-30 ɥɟɬ 

Ȼɸɥɥɟɬɟɧɢ 
ɢɡɨɛɪɟɬɟɧɢɣ, 
ɩɚɬɟɧɬɵ, ɚɜ-
ɬɨɪɫɤɢɟ ɫɜɢ-
ɞɟɬɟɥɶɫɬɜɚ, 
ɤɚɬɚɥɨɝɢ ɝɚ-
ɪɚɠɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɢ 

ɩɪ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɋɩɪɚɜɤɚ ɨ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɦ ɩɨɢɫɤɟ 

ɉɪɟɞɦɟɬ ɩɨɢɫɤɚ 
ɋɬɪɚɧɚ 
ɩɨɢɫɤɚ 

Ʉɥɚɫɫɢɮɢ- 
ɤɚɰɢɨɧɧɵɟ 

ɢɧɞɟɤɫɵ 

ɉɨ ɮɨɧɞɭ ɤɚɤɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ 

ɩɪɨɜɟɞɟɧ ɩɨɢɫɤ 

ɂɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ 
ɇɚɭɱɧɨ-
ɬɟɯɧɢɱ. 
Ⱦɨɤ-ɹ 

ɉɚɬɟɧɬɧɚɹ ɞɨɤɭ-
ɦɟɧɬɚɰɢɹ 

1 2 3 4 5 6 

1.ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɦɨɧɬɚɠɚ ɢ ɞɟ-
ɦɨɧɬɚɠɚ ɲɢɧɵ  

Ɋɨɫɫɢɹ B60 ɋ25/04 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2255868 
Ɂɚɹɜ.13.06.2001 
Ɉɩɭɛ.10.06.2005 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 

1 2 3 4 5 6 

2.ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɦɨɧɬɚɠɚ ɢ ɞɟ-
ɦɨɧɬɚɠɚ ɤɨɥɟɫ 

ɋɋɋɊ B64 F5/00 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №547091 
Ɂɚɹɜ.03.11.1975 
Ɉɩɭɛ.20.05.2005 

3.ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɞɟɦɨɧɬɚɠɚ ɢ 
ɦɨɧɬɚɠɚ ɲɢɧɵ 
ɤɨɥɟɫɚ Ɍɋ 

Ɋɨɫɫɢɹ B60 ɋ25/132 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2016780 
Ɂɚɹɜ.21.09.1992 
Ɉɩɭɛ.30.07.1994 

4.ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɦɨɧɬɚɠɚ ɢ ɞɟ-
ɦɨɧɬɚɠɚ ɲɢɧɵ 
ɤɨɥɟɫɚ Ɍɋ 

Ɋɨɫɫɢɹ B60 ɋ25/04 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2323835 
Ɂɚɹɜ.26.12.2005 
Ɉɩɭɛ.10.05.2008 

5.ɋɩɨɫɨɛ ɞɟɦɨɧ-
ɬɚɠɚ ɤɨɥɟɫ Ɍɋ 

Ɋɨɫɫɢɹ B60 ɋ25/04 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2291789 
Ɂɚɹɜ.13.05.2005 
Ɉɩɭɛ.20.01.2007 

6.Ɂɚɠɢɦɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɤɨɥɟɫɚ ɫɬɚɧɤɚ 

Ɋɨɫɫɢɹ 
B60 B30/08 
B60 ɋ25/05 

 

Ɏɂɉɋ 
www1.fips.ru 

- 
ɉɚɬɟɧɬ №2528071 

Ɂɚɹɜ12.03.2013 
Ɉɩɭɛ.10.09.2014 

7.ɍɫɬɚɧɨɜɤɚ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɯ ɤɨ-
ɥɟɫ 

Ɋɨɫɫɢɹ 
B60 ɋ25/05 
ȼ60 ɋ25/138 
G01 M1/28 

Ɏɂɉɋ 
www1.fips.ru 

- 
ɉɚɬɟɧɬ №2615839 

Ɂɚɹɜ.11.09.2013 
Ɉɩɭɛ.20.03.2015 

8.ɋɬɟɧɞ ɲɢɧɨ-
ɦɨɧɬɚɠɧɵɣ 

Ɋɨɫɫɢɹ 
B60 ɋ25/135 
ȼ60 ɋ25/132 

Ɏɂɉɋ 
www1.fips.ru 

- 
ɉɚɬɟɧɬ №2377138 

Ɂɚɹɜ.25.12.2006 
Ɉɩɭɛ.10.07.2008 

9.ɒɢɧɨɦɨɧɬɚɠ-
ɧɵɣ ɫɬɚɧɨɤ 

ɋɋɋɊ B60 ɋ25/12 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2239570 
Ɂɚɹɜ.02.10.2002 
Ɉɩɭɛ.10.11.2004 

10.ɋɢɫɬɟɦɚ ɦɨɧ-
ɬɚɠɚ ɩɧɟɜɦɚɬɢ-
ɱɟɫɤɢɯ ɲɢɧ ɧɚ 
ɫɬɭɩɢɰɟ ɤɨɥɟɫɚ 

Ƚɟɪɦɚɧɢɹ B60 ɋ25/10 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ №2234424 
Ɂɚɹɜ.27.04.2000 
Ɉɩɭɛ.20.08.2004 

11.ɋɬɟɧɞ ɞɥɹ 
ɞɟɦɨɧɬɚɠɚ ɢ 
ɦɨɧɬɚɠɚ ɲɢɧ 

Ɋɨɫɫɢɹ B60 ɋ25/125 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2225300 
Ɂɚɹɜ.06.12.2001 
Ɉɩɭɛ.10.03.2004  

12.ɋɩɨɫɨɛ ɨɬ-
ɪɵɜɚ ɛɨɪɬɨɜ 
ɲɢɧɵ ɨɬ ɤɨ-
ɥɟɫɚ 

Ɋɨɫɫɢɹ B60 ɋ25/138 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2676587 
Ɂɚɹɜ.06.04.2018 
Ɉɩɭɛ.09.01.2019  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 

1 2 3 4 5 6 

13.ɋɬɚɧɨɤ ɞɥɹ 
ɭɫɬɚɧɨɤɢ/ɫɧɹ-
ɬɢɹ ɲɢɧ 

Ɋɨɫɫɢɹ B60 ɋ25/02 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2670592 
Ɂɚɹɜ.02.03.2015 
Ɉɩɭɛ.23.10.201
8  

14.ɒɢɧɨɦɨɧ-
ɬɚɠɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ 

Ɋɨɫɫɢɹ B60 ɋ25/138 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2088425 
Ɂɚɹɜ.01.06.1993 
Ɉɩɭɛ. 
07,07,1993  

15.ɍɫɬɪɨɣ-
ɫɬɜɨ ɨɬɞɟɥɟ-
ɧɢɹ ɛɨɪɬɚ 
ɲɢɧɵ ɨɬ 
ɨɛɨɞɚ ɤɨɥɟɫɚ 

Ɋɨɫɫɢɹ B60 ɋ25/02 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2207252 
Ɂɚɹɜ.30.10.2001 
Ɉɩɭɛ.27.06.200
3  

16.ɍɫɬɪɨɣ-
ɫɬɜɨ ɨɬɞɟɥɟ-
ɧɢɹ ɛɨɪɬɚ 
ɲɢɧɵ ɨɬ 
ɨɛɨɞɚ ɤɨɥɟɫɚ 

Ɋɨɫɫɢɹ B60 ɋ25/02 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2084352 
Ɂɚɹɜ.24.08.1993 
Ɉɩɭɛ.30.10.199
3  

17.ɋɬɟɧɞ ɞɥɹ 
ɞɟɦɨɧɬɚɠɚ 
ɦɨɧɬɚɠɚ 
ɩɧɟɜɦɚɬɢɱɟ-
ɫɤɢɯ ɲɢɧ 

Ɋɨɫɫɢɹ B60 ɋ25/01 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№02019435 
Ɂɚɹɜ.15.09.1994 
Ɉɩɭɛ.07.10.199
4  

18.ɍɫɬɪɨɣ-
ɫɬɜɨ ɞɥɹ ɪɚɡ-
ɛɨɪɬɨɜɤɢ ɲɢɧ 
 

Ɋɨɫɫɢɹ B60 ɋ25/04 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2020079 
Ɂɚɹɜ.20.08.1991 
Ɉɩɭɛ.30.09.199
4  

19.ɍɡɟɥ ɞɥɹ 
ɪɚɡɛɨɪɬɨɜɤɢ 

Ɋɨɫɫɢɹ B60 ɋ25/00 
Ɏɂɉɋ 

www1.fips.ru 
- 

ɉɚɬɟɧɬ 
№2670593 
Ɂɚɹɜ.25.02.2015 
Ɉɩɭɛ.10.09.201
6  

20.ɒɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɫɬɟɧɞ 
GT-300A. 

Ʉɢɬɚɣ - 
«ɋɬɚɧɤɨɢɦ-
ɩɨɪɬ» 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɈɈɈ 

"ȼɚɣɫɛɟɪɝ" 

- 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.2 
1 2 3 4 5 6 

21.ɒɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɫɬɚɧɨɤ 
Armada Ɇ-34 

Ʉɢɬɚɣ - «AE&T» 

Ʉɚɬɚɥɨɝ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɝɟɧɟɪɚɥɶ-
ɧɨɝɨ ɞɢɫɬɪɢɛɶɸ-
ɬɨɪɚ AE&T ɈɈɈ 

"Ⱥɬɥɚɧɬɚ" 

- 

22.ɒɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɫɬɚɧɨɤ 
Sivik Ʉɋ-301A 
ɋɬɚɪɬ 

Ʉɢɬɚɣ - 
ɇɉɈ «Ʉɨɦɩɚɧɢɹ 

ɋɂȼɂɄ» 

Ʉɚɬɚɥɨɝ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɇɉɈ «Ʉɨɦ-

ɩɚɧɢɹ ɋɂȼɂɄ» 
- 

23.ɒɢɧɨɦɨɧɬɚɠ
ɧɵɣ ɫɬɚɧɨɤ 
BEISSBARTH 
SERVOMAT 
MS63IT 

Ƚɟɪɦɚɧɢɹ - ɈȺɈ «ɋɩɟɰ 
ɤɥɸɱ» 

Ʉɚɬɚɥɨɝ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɤɨɦɩɚɧɢɢ 

ɈȺɈ «ɋɩɟɰ 
ɤɥɸɱ» 

- 

24.ɒɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɫɬɟɧɞ 
GIULIANO S-
116 (380ȼ) 

ɂɬɚɥɢɹ - «GIULIANO» 
Ʉɚɬɚɥɨɝ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɤɨɦɩɚɧɢɢ 
ɈȺɈ «ȽȺɊɈ» 

- 

25.ɒɢɧɨɦɨɧ-
ɬɚɠɧɵɣ ɫɬɚɧɨɤ 
Trommelberg 
1810E 

Ƚɟɪɦɚɧɢɹ - 
«TROMMELBE

RG» 

Ʉɚɬɚɥɨɝ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɤɨɦɩɚɧɢɢ 

«TROMMELBER
G» 

- 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɚɬɟɧɬɧɨɝɨ ɨɛɡɨɪɚ ɧɚ ɬɟɦɭ «ɲɢɧɨɦɨɧɬɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» 

ɛɵɥɨ ɧɚɣɞɟɧɨ 19 ɩɚɬɟɧɬɨɜ ɢ 6 ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɪɚɡɰɨɜ. 
 

4.1.2 ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɒɢɧɨɦɨɧɬɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ 

ɲɢɧ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɧɚɤɚɱɤɢ/ɩɨɞɤɚɱɤɢ ɞɨ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ. 
ɒɢɧɨɦɨɧɬɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɧɚ ɥɸɛɵɯ ɫɟɪɜɢɫɧɵɯ 

ɫɬɚɧɰɢɹɯ, ɜ ɧɟɛɨɥɶɲɢɯ ɦɚɫɬɟɪɫɤɢɯ ɢ ɝɚɪɚɠɚɯ. ɍɫɥɨɜɢɹ, ɜ ɤɨɬɨɪɵɯ ɷɤɫɩɥɭɚɬɢɪɭ-
ɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɲɢɧɨɦɨɧɬɚɠɚ, ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵ, ɱɬɨ ɩɪɟɞɴɹɜ-
ɥɹɟɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɧɤɚ, ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɜɨɡ-
ɦɨɠɧɨɫɬɹɦ ɢ ɧɚɞɟɠɧɨɫɬɢ. 

ɋɬɚɧɨɤ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ/ɞɟɦɨɧɬɚɠɚ ɤɨɥɟɫ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚ-
ɛɨɬɵ, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɜɵɛɨɪ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɲɢɧɨɦɨɧɬɚɠ-
ɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɚɜɬɨɫɟɪɜɢɫɚ. 

 
4.2 Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɜɵɛɨɪ ɩɪɨɬɨ-

ɬɢɩɚ 
 

4.2.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɫɟ ɧɚɣɞɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɞɟɢ ɢ 

ɨɛɪɚɡɰɵ ɨɩɪɨɤɢɞɵɜɚɬɟɥɟɣ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1.ɉɨ ɬɢɩɭ ɩɪɢɜɨɞɚ: 
− ɷɥɟɤɬɪɢɱɟɫɤɢɟ; 
− ɦɟɯɚɧɢɱɟɫɤɢɟ; 
− ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ; 
2.ɉɨ ɭɩɪɚɜɥɟɧɢɸ: 
− ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ; 
− ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɟ; 
3.ɉɨ ɭɫɬɪɨɣɫɬɜɭ ɦɨɧɬɚɠɧɨɣ ɫɬɨɣɤɢ:  
− ɫ ɨɬɤɥɨɧɹɟɦɨɣ;  
− ɧɟ ɨɬɤɥɨɧɹɟɦɨɣ; 
4.ɉɨ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ: 
− ɩɟɪɟɞɜɢɠɧɵɟ; 
− ɧɟ ɩɟɪɟɞɜɢɠɧɵɟ; 
5.ɉɨ ɜɢɞɭ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɥɟɫ: 
− ɦɨɬɨɰɢɤɥɟɬɧɵɟ; 
− ɥɟɝɤɨɜɵɟ; 
− ɝɪɭɡɨɜɵɟ ɦɚɥɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ; 
− ɝɪɭɡɨɜɵɟ ɛɨɥɶɲɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ; 
 
6.ɉɨ ɪɟɝɭɥɢɪɨɜɤɢ ɡɚɡɨɪɚ: 
− ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ; 
− ɦɟɯɚɧɢɱɟɫɤɚɹ. 
7.ɉɨ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɚ: 
− ɨɞɧɨɫɤɨɪɨɫɬɧɵɟ; 
− ɞɜɭɯɫɤɨɪɨɫɬɧɵɟ. 
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4.2.2 ȼɵɛɨɪ ɩɪɨɬɨɬɢɩɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɜɵɛɢɪɚɟɦ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɟɧɞ BEISSBARTH 

SERVOMAT MS63IT.  
ɇɚɞɟɠɧɵɣ ɢ ɧɟɩɪɢɯɨɬɥɢɜɵɣ ɫɬɚɧɨɤ, ɩɨɜɨɪɨɬɧɚɹ ɦɨɧɬɚɠɧɚɹ ɤɨɧɫɨɥɶ ɭɩɪɨɳɚɟɬ 
ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɤɢ ɤɨɥɟɫɚ ɧɚ ɫɬɚɧɨɤ, ɪɚɛɨɱɢɣ ɫɬɨɥ ɜɪɚɳɚɟɬɫɹ ɜ ɨɛɟ ɫɬɨɪɨɧɵ, ɫɩɟ-
ɰɢɚɥɶɧɚɹ ɮɨɪɦɚ ɦɨɧɬɚɠɧɨɣ ɝɨɥɨɜɤɢ ɩɨɞɯɨɞɢɬ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɲɢɧ. Ⱦɢɚɦɟɬɪ ɤɨ-
ɥɟɫɚ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 3" ɞɨ 11"ɞɸɣɦɨɜ. Ɍɚɤ ɠɟ, ɩɪɟɢɦɭɳɟɫɬɜɨ − ɧɟɛɨɥɶɲɢɟ ɝɚɛɚ-
ɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 1550ɯ1850ɯ2100 ɦɦ. 

ɐɟɧɚ: 272785 ɪɭɛ. 
 

4.3 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ; 
ɋɬɟɧɞ BEISSBARTH SERVOMAT MS63IT, ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨ-

ɞɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧɬɚɠɚ ɲɢɧ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɲɢɧ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ: 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɡɚ-

ɞɚɧɢɟ ɧɚ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɩɨ ɬɟɦɟ «ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɪɜɢɫ» ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ». 

ɐɟɥɶ ɢ ɧɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ: 
ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ BEISSBARTH SERVOMAT 

MS63IT, ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɤ ɧɟɦɭ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. Ⱦɚɧ-
ɧɨɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫ ɰɟɥɶɸ 
ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɧɟɦ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ. 

ɂɫɬɨɱɧɢɤɢ ɪɚɡɪɚɛɨɬɤɢ: 
ɂɫɬɨɱɧɢɤɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɲɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɚɧɨɤ BEISSBARTH 

SERVOMAT MS63IT. 
4.3.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
 
ɋɨɫɬɚɜ ɩɪɨɞɭɤɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɨɛɪɚɡɰɭ: ɲɢɧɨɦɨɧɬɚɠ-

ɧɵɣ ɫɬɟɧɞ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɮɢɤɫɚɰɢɢ ɤɨɥɟɫɚ, ɛɨɤɨɜɨɣ 
ɨɬɠɢɦɧɨɣ ɥɨɩɚɬɤɢ, ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

 
 



65 
 

ɉɨɤɚɡɚɬɟɥɢ ɢ ɧɚɡɧɚɱɟɧɢɹ: 
 

Ɍɚɛɥɢɰɚ 4.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɞɟɥɢɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ (Ⱦɯɒɯȼ) ɦɦ 1550ɯ1850ɯ2100 
Ɇɨɳɧɨɫɬɶ ɷɥ.ɞɜɢɝɚɬɟɥɹ (ɩɢɬɚɧɢɟ) ɤȼɬ(ȼ) 1,25(230-400) 
ɒɢɪɢɧɚ ɞɢɫɤɚ ɞɸɣɦ 3-11 
Ɇɚɤɫ. Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ, ɜɟɫ. ɦɦ/ɇ 1050/647 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɫɬɨɥɚ ɨɛ/ɦɢɧ 8-11 
Ɋɚɛɨɱɢɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɛɚɪ 8-12 
ɍɪɨɜɟɧɶ ɲɭɦɚ ɞȻ 75 
Ɇɚɫɫɚ ɤɝ 234 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ:  
− ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ ɧɟ ɦɟɧɟɟ 70000 ɱɚɫɨɜ; 
− ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 7 ɥɟɬ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ:  

− ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɫɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɫɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɨɫɬɵ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɭɧɢɮɢɤɚɰɢɢ ɢ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ: 
− ɜɫɟ ɭɡɥɵ, ɞɟɬɚɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɡɞɟɥɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɵ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ:  
− ɭɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɛɟɡɨɩɚɫɧɨ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 
− ɤ ɪɚɛɨɬɟ ɫɨ ɫɬɟɧɞɨɦ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ 

ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢ ɩɪɚɜɢɥɚɦɢ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦ ɨɛɨɪɭɞɨɜɚ-
ɧɢɟɦ.  

ɗɫɬɟɬɢɱɟɫɤɢɟ ɢ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
− ɷɫɬɟɬɢɤɚ ɢ ɷɪɝɨɧɨɦɢɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɩɨɜɵɲɚɬɶ ɟɟ ɤɨɧɤɭɪɟɧɬɨ-

ɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɞɨɛɢɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-
ɧɢɹ ɫɢɫɬɟɦɵ «ɱɟɥɨɜɟɤ-ɦɚɲɢɧɚ», ɱɬɨ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɚɬɟɧɬɧɨɣ ɱɢɫɬɨɬɟ: 

− ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɧɵɦ ɱɚɫɬɹɦ ɩɪɨɞɭɤɰɢɢ, ɪɚɫɯɨɞɧɵɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɵɦ ɦɚɬɟɪɢɚɥɚɦ: 
− ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɩɪɨɞɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ 

ɛɵɬɶ ɪɚɡɪɟɲɟɧɵ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
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ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 

− ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ ɨɬ +10 ɞɨ +35 ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25°ɋ ɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ 
ɜɥɚɝɢ, ɧɟ ɛɨɥɟɟ 85%. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɚɪɤɢɪɨɜɤɟ ɢ ɭɩɚɤɨɜɤɟ: 
− ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɯɪɚɧɟɧɢɸ: 
− ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ. 
ɋɩɟɰɢɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 
− ɧɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ. 

 
4.4 Ɋɚɡɪɚɛɨɬɤɚ ɨɛɪɚɡɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.4.1 ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
 
ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ 

BEISBARTH SERVOMAT MS63IT ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɤɢ 
ɤɨɥɟɫɚ ɧɚ ɪɚɛɨɱɢɣ ɫɬɨɥ. 

ȼɧɟɫɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɩɨɞɴɟɦɧɵɣ ɦɟɯɚɧɢɡɦ (ɪɢɫɭɧɨɤ 
4.1), ɱɬɨ ɩɨɡɜɨɥɢɬ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɩɥɟɱɟɝɨ ɪɵɱɚɝɚ, ɢ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɭɫɬɚɧɨ-
ɜɢɬɶ ɤɨɥɟɫɨ ɧɚ ɪɚɛɨɱɢɣ ɫɬɨɥ, ɫ ɧɚɢɦɟɧɶɲɟɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɦɵɲɟɱɧɭɸ ɢ ɧɟɪɜɧɭɸ 
ɫɢɫɬɟɦɭ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 − ɒɢɧɨɦɨɧɬɚɠɧɵɣ ɫɬɚɧɨɤ BEISSBARTH SERVOMAT 
MS63IT, ɫ ɩɨɞɴёɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ 
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ɍɫɬɪɨɣɫɬɜɨ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɚɧɤɚ BEISSBARTH SERVOMAT MS63IT, 
ɫ ɩɨɞɴёɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ: 

 1) ɩɨɞɴёɦɧɵɣ ɦɟɯɚɧɢɡɦ, 2) ɪɵɱɚɝ ɩɨɜɨɪɨɬɧɵɣ, 3) ɞɟɪɠɚɬɟɥɶ ɦɨɧɬɚɠɧɨɣ 
ɝɨɥɨɜɤɢ, 4) ɦɨɧɬɚɠɧɚɹ ɝɨɥɨɜɤɚ, 5) ɫɬɨɣɤɚ, 6) ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ, 7) ɨɬɠɢɦɧɚɹ ɥɨ-
ɩɚɬɤɚ, 8) ɤɨɥɟɫɨ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
− ɪɚɡɦɟɪ ɞɥɹ ɫɩɪɚɜɨɤ. 
− ɫɤɨɪɨɫɬɶ ɩɨɞɴёɦɚ ɤɨɥɟɫɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,1ɦ/ɫ. 
− ɩɪɢɦɟɧɢɬɶ ɩɧɟɜɦɨɰɢɥɢɧɞɪ 2011−50450 ȽɈɋɌ 15608−81. 

− ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɤɨɥɟɫɚ 990ɦɦ. 
 
4.4.2 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɫɱɟɬɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɢɡɞɟɥɢɹ 
 

4.4.2.1 Ɋɚɫɱɟɬ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ 
 
ɋɢɥɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɨɞɴёɦɧɢɤ ɤɨɥɟɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
 

Ɋɢɫɭɧɨɤ 4.2 − ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ 
 

ɇɚɣɞɟɦ ɫɢɥɭ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɫɬɨɣɤɢ ɫ ɤɨɥɟɫɨɦ: 
 

gmF ɲɤɨɩɪ = +                                                                                                 (4.1) 

 
ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɚɫɫɟ ɤɨɥɟɫɚ 60 ɤɝ ɢ ɦɚɫɫɟ ɲɚɪɧɢɪɚ 5ɤɝ ɢɦɟɟɦ: 

6478,9)660( =+=ɨɩɪF ɇ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 4.3 
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ɇɚɣɞɟɦ ɦɨɦɟɧɬ: 
 

lFɆ ɨɩɪɨɩɪ =  ,                                                                                                 (4.2) 

 
6,5178,0647 ==ɨɩɪɆ ɇ*ɦ 

 
Ɂɧɚɹ ɦɨɦɟɧɬ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ, ɧɚɣɞɟɦ ɦɢ-

ɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ: 
 


 ɨɩɪɨɩɪ Ɇ

W
W

Ɇ
==  ,                                                                                  (4.3) 

 
Ⱦɥɹ ɫɬɚɥɢ 40 ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ 230= Ɇɩɚ: 
 

6
6

1025,2
10230

6,517 −=


=W  

 
Ɂɧɚɹ ɦɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ, ɧɚɣɞɟɦ ɦɢɧɢɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɦɟɬɪ ɫɬɨɣɤɢ: 
 

3
3

2,0
2,0

W
ddW ==                                                                                   (4.4) 

 

0224,0
2,0

1025,2
3

6

=


=
−

d ɦ 

 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɭɫɥɨɜɢɣ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫɨɡɞɚɞɢɦ ɭɩɪɨɳɟɧɧɭɸ 3D-ɦɨɞɟɥɶ 

ɩɨɞɴɟɦɧɢɤɚ ɤɨɥɟɫɚ, ɨɫɬɚɜɢɦ ɬɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɵ ɱɚɫɬɢ. ȼɧɟɲɧɢɣ ɜɢɞ ɬɚɤɨɣ ɦɨ-
ɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɍɩɪɨɳɟɧɧɚɹ 3D-ɦɨɞɟɥɶ 
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Ɂɚɩɭɫɤɚɟɦ ɫɢɫɬɟɦɭ APM FEM: ɉɪɨɱɧɨɫɬɧɨɣ ɚɧɚɥɢɡ. 
Ɂɚɞɚɟɦ ɡɚɤɪɟɩɥɟɧɢɟ ɢ ɧɚɝɪɭɡɤɭ ɜ 2000ɇ ɢ ɫɨɡɞɚɟɦ ɫɟɬɤɭ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧ-

ɬɨɜ, ɪɟɡɭɥɶɬɚɬ ɪɚɡɛɢɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
 

 
 

Ɋɢɫɭɧɨɤ 4.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɡɛɢɟɧɢɹ ɩɨ ɫɟɬɤɟ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱɟɬɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɬɨɥɳɢɧɚ ɦɚɬɟɪɢɚɥɚ 

ɩɨɞ ɫɬɨɣɤɭ ɜɵɛɪɚɧɚ ɩɪɚɜɢɥɶɧɨ, ɫɨɝɥɚɫɧɨ ɞɢɚɝɪɚɦɦɚɦ, ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɧɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɭɫɬɚɥɨɫɬɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɨɣɤɢ ɢ 
ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɟɟ ɪɚɡɪɭɲɟɧɢɸ. 

 
4.4.2.2 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɧɟɜɦɨɰɢɥɢɧɞɪ ɫɦɨɝ ɩɨɞɧɹɬɶ ɤɨɥɟɫɨ ɧɟɨɛɯɨɞɢɦɨ ɱɬɨɛɵ 

ɜɵɩɨɥɧɹɥɨɫɶ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
 

ɨɩɪɩɨɞɩ ɆɆ                                                                                                     (4.5) 

 
ɑɬɨɛɵ ɧɚɣɬɢ ɫɢɥɭ ɩɨɞɧɹɬɢɹ ɪɚɫɩɢɲɟɦ ɪɚɜɟɧɫɬɜɨ ɢ ɜɵɪɚɡɢɦ ɫɢɥɭ ɰɢ-

ɥɢɧɞɪɚ: 
 

ɨɩɪɰ ɆlF  1 ,                                                                                                      (4.6) 

 

1l

Ɇ
F ɨɩɪ
ɰ = ,                                                                                                       (4.7) 
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1917
27,0

6,517
==ɰF ɇ 

 
Ⱦɥɹ ɩɨɞɛɨɪɚ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɤɚɥɶɤɭɥɹɬɨɪɨɦ ɩɨɞɛɨɪɚ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɫɚɣɬɟ http://promtk.com 
Ɋɚɫɱɟɬ ɫɢɥɵ ɢ ɞɚɜɥɟɧɢɹ ɩɧɟɜɦɨɫɢɫɬɟɦɵ. 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɲɬɨɤɨɦ ɩɧɟɜɦɨ-

ɰɢɥɢɧɞɪɚ. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɟɬ ɦɝɧɨɜɟɧɧɨ ɨɰɟɧɢɬɶ ɫ ɛɨɥɶɲɨɣ 
ɬɨɱɧɨɫɬɶɸ ɭɫɢɥɢɹ, ɪɚɡɜɢɜɚɟɦɵɟ ɲɬɨɤɨɦ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɩɪɢ ɪɚɛɨɬɟ. Ⱦɥɹ ɪɚɫ-
ɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɹ ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɩɧɟɜɦɨɰɢɥɢɧ-
ɞɪɚ, ɚ ɬɚɤɠɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ȼɵɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɭɫɢɥɢɹ, ɪɚɡɜɢɜɚɟɦɚɹ ɲɬɨɤɨɦ ɩɧɟɜɦɨɰɢɥɢɧ-
ɞɪɚ. 

Ɂɧɚɹ ɜɵɯɨɞɧɨɣ ɩɚɪɚɦɟɬɪ 1917=ɰF ɇ ɩɨɞɛɟɪɟɦ ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɩɧɟɜ-
ɦɨɰɢɥɢɧɞɪɚ d, ɩɪɢ ɞɚɜɥɟɧɢɢ ɫɢɫɬɟɦɵ P = 1 Ɇɉɚ. 

 
Ɋɚɫɱɟɬ ɫɢɥɵ ɢ ɞɚɜɥɟɧɢɹ ɩɧɟɜɦɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.5. 
 

 
 

Ɋɢɫɭɧɨɤ 4.5 − Ɋɚɫɱɟɬ ɫɢɥɵ ɢ ɞɚɜɥɟɧɢɹ ɩɧɟɜɦɨɫɢɫɬɟɦɵ 
 

http://promtk.com/
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ ɱɬɨ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɩɪɢ ɫɢɥɟ 
1917=ɰF ɇ ɢ ɞɚɜɥɟɧɢɢ ɫɢɫɬɟɦɵ P = 1 Ɇɉɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 50 ɦɦ. 

ȼɵɛɢɪɚɟɦ ɩɧɟɜɦɨɰɢɥɢɧɞɪ D=50ɦɦ, d=16ɦɦ ɩɨ ȽɈɋɌ 15608-81, ɫ ɨɛɨɡɧɚ-
ɱɟɧɢɟɦ: 

− ɩɧɟɜɦɨɰɢɥɢɧɞɪ 2011 – 50ɯ450 ȽɈɋɌ 15608-81. 

Ɂɚɪɭɛɟɠɧɵɣ ɚɧɚɥɨɝ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɮɢɪɦɵ Festo DNC-50-450 PPV-A (ɪɢ-

ɫɭɧɨɤ 4.5): 

− ɪɚɛɨɱɚɹ ɫɪɟɞɚ − ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɫ ɮɢɥɶɬɪɚɰɢɟɣ 10ɦɤɦ. 
− ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ − (0,05…1,0) Ɇɉɚ 

− ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ − 1,5 Ɇɉɚ. 
− ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɦɟɧɟɧɢɹ − (-10…60) 0ɋ. 
− ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ − D = 50ɦɦ. 
− ɞɢɚɦɟɬɪ ɲɬɨɤɚ − d =16ɦɦ. 
− ɪɚɛɨɱɢɣ ɯɨɞ ɩɨɪɲɧɹ − S = 450ɦɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.5 − ɉɧɟɜɦɨɰɢɥɢɧɞɪ ɮɢɪɦɵ Festo DNC-50-450 PPV-A 
 
4.5 ɉɪɟɢɦɭɳɟɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɞ ɩɪɨɬɨɬɢɩɨɦ 

 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ, 

ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɤ ɧɟɦɭ ɩɨɞɴɟɦɧɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɟɫɬɢ ɡɚɦɟɧɭ ɪɭɱɧɨɣ ɪɚɛɨɬɵ, ɩɨ ɩɨɞɴɟɦɭ ɤɨɥɟɫ ɧɚ ɩɨɜɨɪɨɬɧɵɣ ɞɢɫɤ ɲɢɧɨ-
ɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ, ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ. ȼɫɟ ɷɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɞɢɧɚ-
ɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ; ɭɦɟɧɶɲɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɹ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ − ɫɨɯɪɚɧɟɧɢɟ ɜɵɫɨɤɨɣ ɢ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɢ. 
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ɉɨɦɢɦɨ ɷɬɨɝɨ, ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɩɪɢ ɟɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɢ ɢɥɢ ɪɟɦɨɧɬɟ.  

Ⱦɚɧɧɨɟ ɞɨɩɨɥɧɟɧɢɟ ɤ ɲɢɧɨɦɨɧɬɚɠɧɨɦɭ ɫɬɟɧɞɭ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɛ-
ɥɟɝɱɢɬɶ ɬɪɭɞ ɨɩɟɪɚɬɨɪɚ ɢ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɬɚɤ ɤɚɤ ɩɨɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟ ɜɪɟɦɹ ɧɚ ɟɝɨ ɨɬɞɵɯ, ɱɬɨ ɬɚɤ ɠɟ ɩɪɢɜɟɞёɬ ɢ ɤ ɭɜɟɥɢ-
ɱɟɧɢɸ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ.  

Ⱦɚɧɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɬɢɩɨɦ ɝɚɪɚɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɬɚɤ ɤɚɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɧɚ ɫɬɚɧɤɚɯ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ. ɉɪɢ ɷɬɨɦ ɩɪɨ-
ɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɜɵ-
ɩɨɥɧɹɟɬ ɩɨɫɬɚɜɥɟɧɧɵɟ ɰɟɥɢ ɨɛ ɭɥɭɱɲɟɧɢɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨ-
ɧɚɥɚ, ɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ 

 
4.6 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ 

ɟɠɟɞɧɟɜɧɵɣ ɨɫɦɨɬɪ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ȼ ɩɪɨɰɟɫɫɟ ɬɟɯɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɪɚɛɨɬ: 

− ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɦɚɡɤɚ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 
− ɩɪɨɜɟɪɤɚ ɧɚ ɧɚɥɢɱɢɟ ɧɟɡɚɤɪɟɩɥёɧɧɵɯ ɛɨɥɬɨɜ ɢ ɦɟɫɬ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɩɪɟɞ-

ɦɟɬ ɢɯ ɰɟɥɨɫɬɧɨɫɬɢ; 
− ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɞɴɟɦɧɢɤɚ, ɢ ɟɟ 

ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɚɹ ɰɢɥɢɧɞɪ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɜɪɟɠɞɟɧɢɹ ɲɥɚɧ-
ɝɨɜ;  

− ɜɢɡɭɚɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɰɟɥɨɫɬɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɴɟɦɧɢɤɚ; 
ɍɩɪɚɜɥɟɧɢɟ ɫɬɚɧɤɨɦ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɟɪɫɨɧɚɥ. 
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5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɲɢɧɨɦɨɧɬɚɠɚ ɤɨɥɟɫɚ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɜɵɛɨɪɚ 

ɩɪɨɬɨɬɢɩɚ, ɜ ɬɚɛɥ.5.1 ɪɚɫɫɦɨɬɪɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɲɢɧɨɦɨɧɬɚɠɚ ɤɨ-
ɥɟɫɚ. 

 
Ɍɚɛɥɢɰɚ 5.1 − Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɲɢɧɨɦɨɧɬɚɠɚ ɤɨɥɟɫɚ 

№ 
ɩ/ɩ 

ɇɚɢɦ-ɧɢɟ ɢ 
ɫɨɞɟɪɠɚɧɢɟ 

ɪɚɛɨɬɵ 
ɗɫɤɢɡ 

Ɉɛɨɪɭɞɨ-
ɜɚɧɢɟ 

Ɍɪɭɞɨ-
ёɦɤɨɫɬɶ 
ɪɚɛɨɬ, 

ɱɟɥ.ɱɚɫ. 

Ɍɟɯ. ɬɪɟɛɨɜɚɧɢɹ 

1 2 3 4 5 6 

1 
ɍɫɬɚɧɨɜɢɬ 
Ɍɋ ɧɚ ɩɨɫɬ 

 

- 0,017 ɉɨɫɥɟ ɍɆɊ 

2 ɉɨɞɧɹɬɶ Ɍɋ 

 

ɉɨɞɴёɦɧɢɤ 
ɧɨɠɧɢɱ-

ɧɨɝɨ ɬɢɩɚ 
0,007 

ɍɫɬɚɧɨɜɤɚ ɧɚ 
ɩɨɞɴёɦɧɢɤ ɫɨ-

ɝɥɚɫɧɨ ɢɧɫɬɪɭɤ-
ɰɢɢ 

3 
Ⱦɟɦɨɧɬɢɪɨ-
ɜɚɬɶ ɤɨɥɟɫɨ 

 

Ƚɚɣɤɨɜёɪɬ 
ɩɧɟɜɦɚɬɢ-

ɱɟɫɤɢɣ 
0,033 - 

4 

ɍɞɚɥɢɬɶ ɡɨ-
ɥɨɬɧɢɤ, 

ɫɛɪɨɫɢɬɶ 
ɞɚɜɥɟɧɢɟ ɢ 
ɨɬɠɚɬɶ ɛɨɪɬ 
ɲɢɧɵ ɫ ɩɨ-
ɫɚɞɨɱɧɨɣ 

ɩɨɥɤɢ ɞɢɫɤɚ 
 

Ɉɬɜёɪɬɤɚ 
ɞɥɹ ɡɨɥɨɬ-

ɧɢɤɨɜ, 
ɫɬɟɧɞ ɞɥɹ 
ɲɢɧɨɦɨɧ-
ɬɚɠɚ ɫ ɨɬ-

ɠɢɦɧɨɣ ɥɚ-
ɩɨɣ 

0,042 

ɉɪɢ ɪɚɛɨɬɟ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɩɥɚ-

ɫɬɢɤɨɜɭɸ ɧɚɫɚɞɤɭ 
ɧɚ ɥɚɩɭ. ɇɟ ɨɬɠɢ-

ɦɚɬɶ ɧɚɩɪɨɬɢɜ 
ɜɟɧɬɢɥɹ. 

5 

ɉɨɞɧɹɬɶ 
ɭɫɬɚɧɨɜɥɟɧ-
ɧɨɟ ɤɨɥɟɫɨ 
ɧɚ ɭɪɨɜɟɧɶ 

ɩɨɜɨɪɨɬɧɨɝɨ 
ɫɬɨɥɚ, ɢ ɩɟ-
ɪɟɦɟɫɬɢɬɶ 

ɟɝɨ ɧɚ ɫɬɨɥ.  

ɉɨɞɴёɦɧɢɤ 
ɲɢɧɨɦɨɧ-
ɬɚɠɧɨɝɨ 

ɫɬɟɧɞɚ, ɲɢ-
ɧɨɦɨɧɬɚɠ-
ɧɵɣ ɫɬɟɧɞ 

0,0067 
ɉɪɢɞɟɪɠɢɜɚɬɶ ɤɨ-

ɥɟɫɨ ɪɭɤɚɦɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

1 2 3 4 5 6 

6 
Ɉɩɭɫɬɢɬɶ 

ɩɨɞɴёɦɧɵɣ 
ɦɟɯɚɧɢɡɦ 

 

ɉɨɞɴёɦɧɢɤ 
ɲɢɧɨɦɨɧɬɚɠ-
ɧɨɝɨ ɫɬɟɧɞɚ 

0,0017 
ɇɟ ɩɨɞɫɬɚɜɥɹɬɶ 

ɧɨɝɢ ɜ ɡɨɧɭ ɨɩɭɫ-
ɤɚɧɢɹ ɦɟɯɚɧɢɡɦɚ. 

7 

Ɂɚɮɢɤɫɢɪɨ-
ɜɚɬɶ ɤɨɥɟɫɨ 

ɧɚ ɲɢɧɨ-
ɦɨɧɬɚɠɧɨɦ 

ɫɬɨɥɟ  

ɋɬɟɧɞ ɞɥɹ ɲɢ-
ɧɨɦɨɧɬɚɠɚ 

0,0017 
ɉɪɢɠɚɬɶ ɤɨɥɟɫɨ ɤ 

ɩɥɚɧ ɲɚɣɛɟ. 

8 
ɉɪɨɢɡɜɟɫɬɢ 
ɪɟɦɨɧɬ ɤɨ-

ɥɟɫɚ 

 

ɋɬɟɧɞ ɞɥɹ ɲɢ-
ɧɨɦɨɧɬɚɠɚ, 

ɦɨɧɬɚɠɧɚɹ ɥɨ-
ɩɚɬɤɚ 

0,067 

ɂɫɩɨɥɶɡɨɜɚɬɶ 
ɩɚɫɬɭ ɞɥɹ ɲɢɧɨ-
ɦɨɧɬɚɠɚ, ɢ ɡɚ-

ɳɢɬɭ ɧɚ ɦɨɧɬɚɠ-
ɧɭɸ ɝɨɥɨɜɤɭ. 

9 

Ɋɚɫɮɢɤɫɢɪɨ-
ɜɚɬɶ ɤɨɥɟɫɨ 

ɧɚ ɲɢɧɨ-
ɦɨɧɬɚɠɧɨɦ 

ɫɬɨɥɟ  

ɋɬɟɧɞ ɞɥɹ ɲɢ-
ɧɨɦɨɧɬɚɠɚ 

0,0017 
ɍɛɟɞɢɬɶɫɹ ɜ ɨɬ-
ɯɨɞɟ ɡɚɠɢɦɧɵɯ 

ɤɭɥɚɱɤɨɜ ɨɬ ɞɢɫɤɚ 

10 
ɇɚɤɚɱɚɬɶ 

ɲɢɧɭ 

 

ɋɬɟɧɞ ɞɥɹ ɲɢ-
ɧɨɦɨɧɬɚɠɚ ɫ 
ɧɚɫɨɫɧɵɦ ɩɢ-
ɫɬɨɥɟɬɨɦ, ɦɚ-

ɧɨɦɟɬɪ 

0,017 

Ⱦɨ ɩɥɨɬɧɨɣ ɩɨ-
ɫɚɞɤɢ ɲɢɧɵ ɧɚ 

ɩɨɫɚɞɨɱɧɭɸ 
ɩɨɥɤɭ ɞɢɫɤɚ. ɉɪɨ-
ɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱ-
ɧɨɫɬɶ ɜɟɧɬɢɥɹ. ɇɟ 

ɩɪɢɞɟɪɠɢɜɚɬɶ 
ɲɢɧɭ ɪɭɤɚɦɢ ɜ 
ɪɚɣɨɧɟ ɨɛɨɞɚ 

11 

ɉɟɪɟɦɟɫɬɢɬɶ 
ɤɨɥɟɫɨ ɫ ɩɨ-
ɜɨɪɨɬɧɨɝɨ 

ɫɬɨɥɚ ɧɚ ɡɚ-
ɪɚɧɟɟ ɩɨɞɧɹ-

ɬɭɸ ɩɥɨ-
ɳɚɞɤɭ ɩɨɞɴ-
ёɦɧɨɝɨ ɦɟ-

ɯɚɧɢɡɦɚ 
 

ɋɬɟɧɞ ɞɥɹ ɲɢ-
ɧɨɦɨɧɬɚɠɚ, 
ɩɨɞɴёɦɧɢɤ 

ɲɢɧɨɦɨɧɬɚɠ-
ɧɨɝɨ ɫɬɟɧɞɚ 

0,005 
Ʉɨɥɟɫɨ ɞɨɥɠɧɨ 
ɫɬɨɹɬɶ ɪɨɜɧɨ ɩɨ 

ɰɟɧɬɪɭ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 

1 2 3 4 5 6 

12 

Ɉɩɭɫɬɢɬɶ 
ɩɨɞɴёɦɧɵɣ 
ɦɟɯɚɧɢɡɦ ɫ 
ɤɨɥɟɫɨɦ ɧɚ 
ɩɨɥ ɢ ɜɵɤɚ-

ɬɢɬɶ ɤɨɥɟɫɨ ɫ 
ɩɥɨɳɚɞɤɢ.  

ɉɨɞɴёɦɧɢɤ 
ɲɢɧɨɦɨɧ-
ɬɚɠɧɨɝɨ 
ɫɬɟɧɞɚ 

0,005 

ɉɥɨɬɧɨ ɩɪɢɞɟɪɠɢ-
ɜɚɬɶ ɤɨɥɟɫɨ, ɧɟ 

ɩɨɞɫɬɚɜɥɹɹ ɧɨɝɢ ɜ 
ɡɨɧɭ ɨɩɭɫɤɚɧɢɹ 

ɦɟɯɚɧɢɡɦɚ. 

13 
ɍɫɬɚɧɨɜɢɬɶ 

ɤɨɥɟɫɨ ɧɚ Ɍɋ 

 

ȼɪɭɱɧɭɸ 0,03 
ɋɨɛɥɸɞɚɬɶ ɩɨɪɹ-
ɞɨɤ ɡɚɬɹɠɤɢ ɝɚɟɤ 

ɤɨɥɟɫ 

14 Ɉɩɭɫɬɢɬɶ Ɍɋ 

 

ɉɨɞɴёɦɧɢɤ 0,007 
ɉɪɨɢɡɜɟɫɬɢ ɩɨɥ-
ɧɨɟ ɨɩɭɫɤɚɧɢɟ 
ɩɨɞɴёɦɧɢɤɚ. 

15 
Ɉɤɨɧɱɚɬɟɥɶ-
ɧɚɹ ɡɚɬɹɠɤɚ 

ɤɨɥёɫ 

 

Ⱦɢɧɚɦɨ-
ɦɟɬɪɢɱɟ-

ɫɤɢɣ ɤɥɸɱ 
0,0017 

ɍɫɢɥɢɟ ɫɨɝɥɚɫɧɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɡɚ-

ɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ. 

16 
ɉɨɤɢɧɭɬɶ 

ɩɨɫɬ 

 

- 0,017 - 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɢɥɟɪɫɤɨɦ ɰɟɧɬɪɟ ɈɈɈ «Ɇɟɞɜɟɞɶ-ɋɟɪɜɢɫ» Mitsubishi, ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɛɨɬɵ ɪɟɦɨɧɬɧɨɣ ɡɨɧɵ. ɇɚɩɪɚɜɥɟɧɢɹ ɢ ɰɟɥɢ; ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɪɨ-
ɰɟɫɫɚɦɢ ɪɚɛɨɬ ɩɨ ɪɟɦɨɧɬɭ, ɞɢɚɝɧɨɫɬɢɤɟ, ɩɪɢɟɦɤɟ ɢ ɜɵɞɚɱɢ, ɩɪɨɰɟɫɫɚɦɢ ɡɚɦɟɧɵ 
ɲɢɧ ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɨɦ ɭɱɚɫɬɤɟ. Ɍɚɤɠɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɦɚɪɤɟɬɢɧɝɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɪɤɢ Mitsubishi ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɱɚɫɬɤɚ.  

Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɬɨɥɤɧɭɥ ɧɚ ɢɞɟɸ ɫɨɡɞɚɧɢɹ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ, ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɤ ɧɟɦɭ ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɪɹɞɨɦ ɫ ɲɢɧɨɦɨɧɬɚɠɧɵɦ ɫɬɟɧɞɨɦ BEISS-
BARTH SERVOMAT MS63IT ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɩɨɞɴɟɦɧɵɣ ɦɟɯɚ-
ɧɢɡɦ. 

ɋ ɩɨɦɨɳɶɸ ɨɞɧɨɩɥɟɱɟɝɨ ɪɵɱɚɝɚ ɢ ɩɧɟɦɨɰɢɥɢɧɞɪɚ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɞɴɟɦ 
ɤɨɥɟɫɚ ɧɚ ɩɨɞɜɢɠɧɵɣ ɫɬɨɥ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɚɧɤɚ. 

Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɡɞɟɥɢɹ, ɩɪɨɜɟɞɟɧ ɪɚɫɫɱɟɬ ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɨɝɨ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɢ ɢɡɝɢɛ, ɚ ɬɚɤ ɠɟ ɪɚɫɱɟɬ ɞɥɹ 
ɜɵɛɨɪɚ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ 
ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɨɩɟɪɚɬɨɪɚ ɲɢɧɨɦɨɧɬɚɠɧɨɝɨ ɫɬɟɧɞɚ BEISSBARTH SERVOMAT 
MS63IT. ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɟ ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ (ɭɦɟɧɶɲɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡɚɛɨɥɟɜɚɧɢɣ), ɢ 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɫɨɯɪɚɧɟɧɢɟ ɜɵɫɨɤɨɣ, ɢ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɩɪɢɜɟɞёɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɭɱɚɫɬɤɚ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɫɬɚɜɥɟɧɧɵɟ ɰɟɥɢ ɛɭɞɭɬ ɞɨɫɬɢɝɧɭɬɵ. 
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http://www1.fips.ru/wps/portal/IPS_Ru#1552733376049
http://www1.fips.ru/wps/portal/IPS_Ru#1552733867464
http://www1.fips.ru/wps/portal/IPS_Ru#1552733914671
http://www1.fips.ru/wps/portal/IPS_Ru#1552734004978
http://www1.fips.ru/wps/portal/IPS_Ru#1552734044684
http://www1.fips.ru/wps/portal/IPS_Ru#1552734080688
http://www1.fips.ru/wps/portal/IPS_Ru#1552734162051
http://www1.fips.ru/wps/portal/IPS_Ru#1552734196774
http://www1.fips.ru/wps/portal/IPS_Ru#1552734239815
http://www1.fips.ru/wps/portal/IPS_Ru#1552737091320
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ɋɢɫɬɟɦɚ ɩɪɨɱɧɨɫɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɢɥɨɠɟɧɢɟ APM FEM ɞɥɹ ɄɈɆɉȺɋ-3D 
 
Ⱥ1. ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɟɤɬɟ  
 

Ɍɚɛɥɢɰɚ Ⱥ.1 − ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɟɤɬɟ  
Ⱦɚɬɚ ɫɨɡɞɚɧɢɹ ɨɬɱёɬɚ 25.03.2019; 14:32:43 
ɉɭɬɶ ɤ ɮɚɣɥɭ E:\Temp\3D\ɋɬɨɣɤɚ.m3d 

 
Ⱥ2. ɂɧɮɨɪɦɚɰɢɹ ɨ ɦɚɬɟɪɢɚɥɚɯ 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 − ɍɩɪɨɳɟɧɧɚɹ 3D-ɦɨɞɟɥɶ ɩɨɞɴɟɦɧɢɤɚ ɤɨɥɟɫɚ 

 
Ⱥ3. ɂɧɮɨɪɦɚɰɢɹ ɨ ɧɚɝɪɭɡɤɚɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 − ɂɧɮɨɪɦɚɰɢɹ ɨ ɧɚɝɪɭɡɤɚɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɵɛɪɚɧɧɵɟ ɨɛɴɟɤɬɵ ɉɚɪɚɦɟɬɪɵ ɧɚɝɪɭɡɤɢ 

Ⱦɚɜɥɟɧɢɟ: 
Ⱦɚɜɥɟɧɢɟ:2 

Ƚɪɚɧɢ: 1 ȼɟɥɢɱɢɧɚ: 2000, H 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɥɚ: 
Ɋɚɫɩɪɟɞɟɥёɧɧɚɹ ɫɢɥɚ:1 

Ƚɪɚɧɢ: 1 

ȼɟɤɬɨɪ ɫɢɥɵ:  
X = -675,50787; Y = -183,545953; 

Z = 0,  
ȼɟɥɢɱɢɧɚ: 700, H 

 
Ⱥ4. ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɚɤɪɟɩɥɟɧɢɹɯ  
 

Ɍɚɛɥɢɰɚ Ⱥ.3 − ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɚɤɪɟɩɥɟɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɵɛɪɚɧɧɵɟ 

ɨɛɴɟɤɬɵ 
X [ɦɦ] Y [ɦɦ] Z [ɦɦ] Rot. X 

[ɝɪɚɞ] 
Rot. Y 
[ɝɪɚɞ] 

Rot. Z 
[ɝɪɚɞ] 

Ɂɚɤɪɟɩɥɟɧɢɟ: Ɂɚ-
ɤɪɟɩɥɟɧɢɟ:1 

Ƚɪɚɧɢ: 1 Ɂɚɩɪɟɳ. Ɂɚɩɪɟɳ. Ɂɚɩɪɟɳ. - - - 

Ɂɚɤɪɟɩɥɟɧɢɟ: Ɂɚ-
ɤɪɟɩɥɟɧɢɟ:2 

Ƚɪɚɧɢ: 1 Ɂɚɩɪɟɳ. Ɂɚɩɪɟɳ. Ɂɚɩɪɟɳ. - - - 
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Ⱥ5. Ʉɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɫɟɬɤɚ  
 

Ɍɚɛɥɢɰɚ Ⱥ.4 − ɉɚɪɚɦɟɬɪɵ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɛɢɟɧɢɹ  
ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɂɧɚɱɟɧɢɟ  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɨɪɨɧɵ ɷɥɟɦɟɧɬɚ [ɦɦ] 15,0 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɝɭɳɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 2,0 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɟɠɟɧɢɹ ɜ ɨɛɴɟɦɟ 1,5 
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 36624 
Ʉɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ 9749 

 

 

Ɋɢɫɭɧɨɤ Ⱥ.2 − ɋɟɬɤɚ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
 

Ⱥ6. Ɋɟɡɭɥɶɬɚɬɵ  
 

Ɍɚɛɥɢɰɚ Ⱥ.5 − ɂɧɟɪɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ɇɚɫɫɚ ɦɨɞɟɥɢ [ɤɝ] 92,168998 
ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɦɨɞɟɥɢ [ɦ] (0,171847;0,117234;0,) 

Ɇɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɦɨɞɟɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɦɚɫɫ 
[ɤɝ*ɦ^2] (7,585965;12,96296;0,144309) 

Ɋɟɚɤɬɢɜɧɵɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɦɚɫɫ [ɇ*ɦ] (0,001233; -0,000437; -593,162048) 
ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɰɢɹ ɨɩɨɪ [ɇ] (1904,80712; 517,565604; -0,) 

Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɟɚɤɰɢɢ [ɇ] 1973,870391 
Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɦɟɧɬɚ [ɇ*ɦ] 593,162048 
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Ⱥ6.1 Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 
Ɍɚɛɥɢɰɚ Ⱥ.6 − ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ Ɇɟɡɢɫɭ 

  

Ɋɢɫɭɧɨɤ Ⱥ.3 − ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ Ɇɟɡɢɫɭ 
 

Ɍɚɛɥɢɰɚ Ⱥ.7 − ɋɭɦɚɪɧɨɟ ɥɢɧɟɣɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.4 − ɋɭɦɚɪɧɨɟ ɥɢɧɟɣɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚ-

ɱɟɧɢɟ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɧɚɩɪɹɠɟ-
ɧɢɟ ɩɨ Ɇɢɡɟɫɭ 

SVM [Ɇɉɚ] 0,000032 7,498371 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ 
Ɇɚɤɫɢɦɚɥɶ-
ɧɨɟ ɡɧɚɱɟɧɢɟ 

ɋɭɦɦɚɪɧɨɟ ɥɢɧɟɣ-
ɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 

USUM [ɦɦ] 0 0,010658 
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Ɍɚɛɥɢɰɚ Ⱥ.8 − Ʉɨɷɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɬɟɤɭɱɟɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
Ɇɢɧɢɦɚɥɶ-

ɧɨɟ ɡɧɚɱɟɧɢɟ 
Ɇɚɤɫɢɦɚɥɶ-
ɧɨɟ ɡɧɚɱɟɧɢɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ 
ɬɟɤɭɱɟɫɬɢ 

 40,42013 1000 

 

Ɋɢɫɭɧɨɤ Ⱥ.5 − Ʉɨɷɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɬɟɤɭɱɟɫɬɢ 
 

Ɍɚɛɥɢɰɚ Ⱥ.9 − Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɱɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
Ɇɢɧɢɦɚɥɶ-

ɧɨɟ ɡɧɚɱɟɧɢɟ 
Ɇɚɤɫɢɦɚɥɶ-
ɧɨɟ ɡɧɚɱɟɧɢɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ 
ɩɪɨɱɧɨɫɬɢ 

 70,520227 1000 

 
 

Ɋɢɫɭɧɨɤ Ⱥ.6 − Ʉɨɷɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɩɪɨɱɧɨɫɬɢ 
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Ⱥ6.2. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ 
 

Ɍɚɛɥɢɰɚ Ⱥ.10 − Ɏɨɪɦɵ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
1-ɹ ɮɨɪɦɚ  

ɩɨɬɟɪɢ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ 

2-ɹ ɮɨɪɦɚ  
ɩɨɬɟɪɢ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ 

3-ɹ ɮɨɪɦɚ  
ɩɨɬɟɪɢ ɭɫɬɨɣɱɢ-

ɜɨɫɬɢ 

4-ɹ ɮɨɪɦɚ  
ɩɨɬɟɪɢ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ 

5-ɹ ɮɨɪɦɚ  
ɩɨɬɟɪɢ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ 
1-ɣ ɤɨɷɮɮɢɰɢ-

ɟɧɬ ɡɚɩɚɫɚ = 
1056,559401 

2-ɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɡɚɩɚɫɚ = 
1606,60801 

3-ɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɚɩɚɫɚ = 

1843,27558 

4-ɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɡɚɩɚɫɚ = 
8206,992142 

5-ɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɡɚɩɚɫɚ = 

11592,469228 

     

 
Ɍɚɛɥɢɰɚ Ⱥ.11 − Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ 
N  ɑɚɫɬɨɬɚ [ɪɚɞ/ɫɟɤ]  ɑɚɫɬɨɬɚ [Ƚɰ]  
1 460,759184 73,332102 
2 838,561794 133,461255 
3 2008,022374 319,586687 
4 2024,915529 322,275316 
5 2904,622595 462,285044 

 
Ɍɚɛɥɢɰɚ Ⱥ.12 − Ɏɨɪɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ 

1 ɮɨɪɦɚ 2 ɮɨɪɦɚ 3 ɮɨɪɦɚ 4 ɮɨɪɦɚ 5 ɮɨɪɦɚ 

  

 




