
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɤɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬɚ» 
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                                                                                               «___» ________ 2021 ɝ. 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɤɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬɚ» 

 

                                                                                  ɍɌȼȿɊɀȾȺɘ 

                                                                                               Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                                               _______ ȿ.ɋ. ȼɨɟɜɨɞɢɧ 

                                                                                               «___» ________ 2021 ɝ. 

 

 

ɁȺȾȺɇɂȿ 
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ɜ ɮɨɪɦɟ ȻȺɄȺɅȺȼɊɋɄɈɃ ɊȺȻɈɌɕ 
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ɋɬɭɞɟɧɬɭ Ȼɟɪɟɫɬ Ɍɚɬɶɹɧɟ Ⱥɧɞɪɟɟɜɧɟ 

Ƚɪɭɩɩɚ ɎɌ17-04Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 23.03.01 

Ɍɟɯɧɨɥɨɝɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɰɟɫɫɨɜ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɩɪɢɦɟɪɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 369/ɫ ɨɬ 18.01.2021 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȿ.ȼ. Ɏɨɦɢɧ – ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ Ʉɚɮɟɞɪɵ 

«Ɍɪɚɧɫɩɨɪɬ» ɉɂ ɋɎɍ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɞɚɧɧɵɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ 

«Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ. Ⱥɧɚɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ», ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, 

ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ, ɝɪɭɡɨɜɵɯ ɩɨɬɨɤɨɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ. Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. ȼɵɛɨɪ ɦɟɬɨɞɚ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ. ɉɨɫɬɪɨɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ. Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦɵ 

ɩɟɪɟɜɨɡɨɤ. Ⱥɧɚɥɢɡ ɫɢɫɬɟɦ ɪɚɫɱɟɬɨɜ ɦɚɪɲɪɭɬɨɜ. 

ɉɟɪɟɱɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɪɟɡɟɧɬɚɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ 

 

 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                                     ȿ.ȼ. Ɏɨɦɢɧ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                                 Ɍ.Ⱥ. Ȼɟɪɟɫɬ 

 

«___» ________ 2021 ɝ. 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɩɪɢɦɟɪɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɫɨɞɟɪɠɢɬ 103 ɫɬɪɚɧɢɰɵ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 21 ɮɨɪɦɭɥɭ, 49 ɪɢɫɭɧɤɨɜ, 15 ɬɚɛɥɢɰ, 4 ɩɪɢɥɨɠɟɧɢɹ, 17 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 11 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɊɈɐȿɋɋ ɉȿɊȿȼɈɁɄɂ ȽɊɍɁɈȼ, ɉɈȾȼɂɀɇɈɃ ɋɈɋɌȺȼ, ȽɊɍɁɈȼɕȿ 

ɉɈɌɈɄɂ, ɆȺɊɒɊɍɌɂɁȺɐɂə ɉȿɊȿȼɈɁɈɄ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ 

ɌɊȺɇɋɉɈɊɌɇɈɃ ɋȿɌɂ. 

ȼ ɪɚɡɞɟɥɟ «Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ» ɩɪɢɜɟɞɟɧɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɛɚɡɚ, ɩɪɨɢɡɜɟɞɟɧ 

ɚɧɚɥɢɡ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɪɚɫɫɦɨɬɪɟɧ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɪɭɡɨɩɨɬɨɤɨɜ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ 

ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧ 

ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, ɜɵɛɪɚɧ ɦɟɬɨɞ ɦɚɪɲɪɭɬɢɡɚɰɢɢ, 

ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɟɫɬɶ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 

ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ, ɪɚɫɫɱɢɬɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɦɚɪɲɪɭɬɵ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 

ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɜɨɡɨɤ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɪɚɫɱɟɬɨɜ 

ɦɚɪɲɪɭɬɨɜ. 
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ȼȼȿȾȿɇɂȿ 

 

Ɉɛɴɟɤɬɨɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟ 

ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ». 

ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɫɭɳɟɫɬɜɭɟɬ 11 ɥɟɬ, ɢ ɡɚ ɷɬɨ ɜɪɟɦɹ ɤɨɦɩɚɧɢɹ ɭɫɩɟɥɚ 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɟɛɹ, ɤɚɤ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɩɚɪɬɧɟɪɨɦ ɧɚ 

ɪɵɧɤɟ ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ. Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ 

ɩɟɪɟɜɨɡɤɚ ɝɪɭɡɨɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. Ɍɚɤɠɟ 

ɤɨɦɩɚɧɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜ ɚɪɟɧɞɭ ɪɚɡɥɢɱɧɭɸ ɫɩɟɰɬɟɯɧɢɤɭ ɨɬ ɢɡɜɟɫɬɧɵɯ ɦɢɪɨɜɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɜɫɤɪɵɲɧɵɟ ɢ ɢɧɵɟ ɪɚɛɨɬɵ. 

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɟɪɟɜɨɡɨɤ 

ɝɪɭɡɨɜ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɧɚ ɩɪɢɦɟɪɟ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɩɟɪɟɜɨɡɤɚ ɳɟɛɧɹ ɢ ɩɟɫɤɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

Ɂɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɫɛɨɪ ɢ ɢɡɭɱɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ; 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɞɟɣɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ; ɫɨɡɞɚɧɢɟ 

ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɟɪɟɜɨɡɤɚ ɢɧɟɪɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ ɦɨɠɟɬ ɫɨɡɞɚɬɶ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɞɜɢɠɟɧɢɹ ɞɪɭɝɢɯ ɭɱɚɫɬɧɢɤɨɜ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɩɭɬɟɦ ɩɨɬɟɪɢ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɜɨɡɤɢ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɨɷɬɨɦɭ ɨɱɟɧɶ ɜɚɠɧɨ ɩɪɚɜɢɥɶɧɨ ɩɨɞɛɢɪɚɬɶ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ, ɚ ɬɚɤɠɟ 

ɭɱɢɬɵɜɚɬɶ ɨɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɡɚ. 
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 

1.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ 

 

ɉɨɥɧɨɟ ɮɢɪɦɟɧɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ: ɨɛɳɟɫɬɜɨ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ «ȺȼɌɈɋɉȿɐɋɌɊɈɃ». 

ɋɨɤɪɚɳɟɧɧɨɟ ɮɢɪɦɟɧɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ: ɈɈɈ 

«ȺȼɌɈɋɉȿɐɋɌɊɈɃ». 

Ʉɨɧɬɚɤɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɧɬɚɤɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ 

ɘɪɢɞɢɱɟɫɤɢɣ ɚɞɪɟɫ 
660111, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. 
Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ȼɚɲɢɥɨɜɫɤɚɹ, 18, ɨɮɢɫ 204 

Ⱥɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ (e-mail) e-mail:2906484@mail.ru 

Ʉɨɧɬɚɤɬɧɵɣ ɬɟɥɟɮɨɧ (391) 206-79-64, 206-79-65 

 

Ɋɭɤɨɜɨɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɞɢɪɟɤɬɨɪ Ⱥɯɦɟɞɯɚɧɨɜ Ʌɚɬɢɮ Ⱥɯɦɟɞɯɚɧɨɜɢɱ. 

Ɏɨɪɦɚ ɫɨɛɫɬɜɟɧɧɨɫɬɢ: ɤɨɦɦɟɪɱɟɫɤɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

ɐɟɥɹɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɹɜɥɹɸɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɪɵɧɤɚ 

ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ, ɢɡɜɥɟɱɟɧɢɟ ɩɪɢɛɵɥɢ. 

Ɉɫɧɨɜɧɵɦ ɜɢɞɨɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɜɨɡɤɚ ɝɪɭɡɨɜ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɜɢɞɚɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 

1) ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ ɨɬɯɨɞɨɜ I – IV ɤɥɚɫɫɨɜ 

ɨɩɚɫɧɨɫɬɢ; 

2) ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɢɥɵɯ ɢ ɧɟɠɢɥɵɯ ɡɞɚɧɢɣ; 

3) ɪɚɡɛɨɪɤɚ ɢ ɫɧɨɫ ɡɞɚɧɢɣ, ɪɚɫɱɢɫɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ; 

4) ɩɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 

5) ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

6) ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɦɨɧɬɚɠ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɫɢɫɬɟɦ ɢ ɫɢɫɬɟɦ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ; 
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7) ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɱɢɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

8) ɩɪɨɢɡɜɨɞɫɬɜɨ ɲɬɭɤɚɬɭɪɧɵɯ ɪɚɛɨɬ; 

9) ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɨɥɹɪɧɵɯ ɢ ɩɥɨɬɧɢɱɧɵɯ ɪɚɛɨɬ; 

10) ɪɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɩɨɤɪɵɬɢɣ ɩɨɥɨɜ ɢ ɨɛɥɢɰɨɜɤɟ ɫɬɟɧ; 

11) ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɥɹɪɧɵɯ ɢ ɫɬɟɤɨɥɶɧɵɯ ɪɚɛɨɬ; 

12) ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɱɢɯ ɨɬɞɟɥɨɱɧɵɯ ɢ ɡɚɜɟɪɲɚɸɳɢɯ ɪɚɛɨɬ; 

13) ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ; 

14) ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬ; 

15) ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɚɛɨɬ; 

16) ɨɩɬɨɜɚɹ ɬɨɪɝɨɜɥɹ ɥɟɫɨɦɚɬɟɪɢɚɥɚɦɢ, ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 

ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

17) ɨɩɬɨɜɚɹ ɬɨɪɝɨɜɥɹ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ; 

18) ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɪɨɱɚɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɟɪɟɜɨɡɤɚɦɢ. 

Ʉɨɦɩɚɧɢɹ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

1) ɜɵɟɦɤɚ ɝɪɭɧɬɚ; 

2) ɷɤɫɤɚɜɚɰɢɹ ɢ ɜɵɜɨɡ ɜɫɤɪɵɲɢ ɫ ɤɚɪɶɟɪɨɜ; 

3) ɞɪɨɛɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ; 

4) ɚɪɟɧɞɚ ɫɩɟɰɬɟɯɧɢɤɢ; 

5) ɩɨɫɬɚɜɤɚ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

6) ɩɟɪɟɜɨɡɤɚ ɝɪɭɡɨɜ ɩɨ Ɋɨɫɫɢɢ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɤɪɚɸ. 

Ɍɚɤɠɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɞɚɠɭ ɢ ɞɨɫɬɚɜɤɭ ɢɧɟɪɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɫ ɤɚɪɶɟɪɚ «ɑɟɪɧɨɪɟɱɟɧɫɤɢɣ» Ʉɨɡɭɥɶɫɤɨɝɨ ɪɚɣɨɧɚ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ: ɳɟɛɟɧɶ ɝɪɚɧɢɬɧɵɣ ɮɪɚɤɰɢɢ 0-10, 10-20, 25-60, 5-20, 20-40, 40-70, 70-120; 

ɩɟɫɨɤ ɫɬɪɨɢɬɟɥɶɧɵɣ; ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɚɹ ɫɦɟɫɶ; ɩɟɫɨɤ ɪɟɱɧɨɣ (ɦɵɬɵɣ).  

 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɩɪɟɞɩɪɢɹɬɢɹ 

 

ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɢɦɟɟɬ ɜɨ ɜɪɟɦɟɧɧɨɦ ɜɥɚɞɟɧɢɢ ɢ ɩɨɥɶɡɨɜɚɧɢɢ 

ɧɟɞɜɢɠɢɦɨɟ ɢɦɭɳɟɫɬɜɨ, ɚ ɢɦɟɧɧɨ: 
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1) ɩɨɦɟɳɟɧɢɹ ɩɥɨɳɚɞɶɸ 2 304 ˏଶ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɩɨ ɚɞɪɟɫɭ: 660111, 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ȼɚɲɢɥɨɜɫɤɚɹ, 18, ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ; 

2) ɩɨɦɟɳɟɧɢɹ ɩɥɨɳɚɞɶɸ 216 ˏଶ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɩɨ ɚɞɪɟɫɭ: 660111, 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ȼɚɲɢɥɨɜɫɤɚɹ, 18, ɨɮɢɫ 204, ɜ ɤɚɱɟɫɬɜɟ 

ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɚɪɟɧɞɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɈɈɈ 

«Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ». 

 

 
1 – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ; 2 – ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɩɨɦɟɳɟɧɢɟ 

Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ, ɚɪɟɧɞɭɟɦɵɯ ɩɨɦɟɳɟɧɢɣ 

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɫɬɨɹɧɨɱɧɨɝɨ ɛɨɤɫɚ 

ɞɥɹ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɟɞɩɪɢɹɬɢɹ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ ɢ ɪɟɦɨɧɬ 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɨɪɨɧɧɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɩɨɦɟɳɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɮɢɫɚ 

ɨɪɝɚɧɢɡɚɰɢɢ. 

 

1.3 Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

 

ɉɨɞɜɢɠɧɵɦ ɫɨɫɬɚɜɨɦ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɧɚɡɵɜɚɸɬ ɚɜɬɨɦɨɛɢɥɢ, 

ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɩɨɟɡɞɚ, ɩɪɢɰɟɩɵ ɢ ɩɨɥɭɩɪɢɰɟɩɵ. ɉɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɫɥɭɠɢɬ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɧɟɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬ: ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ, 
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ɩɚɫɫɚɠɢɪɨɜ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ 

ɨɩɟɪɚɰɢɣ [2]. 

ɉɚɪɤ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɨɛɲɢɪɟɧ ɢ 

ɦɧɨɝɨɨɛɪɚɡɟɧ. ȼ ɜɟɞɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɬɫɹ ɚɜɬɨɦɨɛɢɥɢ-ɫɚɦɨɫɜɚɥɵ, 

ɫɟɞɟɥɶɧɵɟ ɬɹɝɚɱɢ, ɛɨɪɬɨɜɵɟ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɛɭɥɶɞɨɡɟɪɵ ɢ ɷɤɫɤɚɜɚɬɨɪɵ, ɚ 

ɬɚɤɠɟ ɚɜɬɨɤɪɚɧ ɢ ɚɜɬɨɝɪɟɣɞɟɪ. 

Ɍɚɤ ɤɚɤ ɜ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɞɨɫɬɚɜɤɢ ɝɪɭɡɚ ɧɚɜɚɥɨɦ, 

ɪɚɫɫɦɨɬɪɢɦ ɢ ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɬɨɥɶɤɨ ɬɨɬ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ, ɤɨɬɨɪɵɣ ɭɱɚɫɬɜɭɟɬ 

ɜ ɞɨɫɬɚɜɤɟ. Ⱥɜɬɨɦɨɛɢɥɢ-ɫɚɦɨɫɜɚɥɵ ɨɬɧɨɫɹɬɫɹ ɤ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɝɪɭɡɨɜɵɦ 

ɚɜɬɨɦɨɛɢɥɹɦ. 

ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɫɥɭɠɚɬ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ 

ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ. Ɉɧɢ ɢɦɟɸɬ ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɞɥɹ ɬɚɤɢɯ ɩɟɪɟɜɨɡɨɤ 

ɤɭɡɨɜɚ ɢ ɨɛɨɪɭɞɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ 

ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ [2].  

ɋɩɢɫɨɤ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɚ ɧɚɜɚɥɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱥ1 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɚɛɥɢɰɭ Ⱥ1, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɨɞɜɢɠɧɨɣ 

ɫɨɫɬɚɜ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɚɜɬɨɦɨɛɢɥɹɦɢ-ɫɚɦɨɫɜɚɥɚɦɢ ɢɧɨɫɬɪɚɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 28 ɢ 24 ɬ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɞɨɫɬɢɝɚɟɬ 10 ɥɟɬ. 3 ɟɞɢɧɢɰɵ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɧɟ ɢɫɩɪɚɜɧɵ. 

ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɦɚɪɤɚɦ ɢ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 1.2, ɚ ɭɞɟɥɶɧɵɣ ɜɟɫ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 – ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɦɚɪɤɚɦ ɢ ɦɨɞɟɥɢ  
Ɇɚɪɤɚ, ɦɨɞɟɥɶ Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

MAN TGS 19 43,2 
MAN M4MK 10 22,7 
MAN 9596-09-50 1 2,3 
SCANIA P400 14 31,8 
ɂɬɨɝɨ 44 100 
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Ɋɢɫɭɧɨɤ 1.2 – ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɦɚɪɤɚɦ ɢ ɦɨɞɟɥɢ 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɬɪɭɤɬɭɪɭ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɦɚɪɤɚɦ ɢ 

ɦɨɞɟɥɢ ɢɡ ɬɚɛɥɢɰɵ 1.2 ɢ ɪɢɫɭɧɤɚ 1.2, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ 

ɜɟɫ 43% ɢɦɟɟɬ ɦɚɪɤɚ MAN ɦɨɞɟɥɢ TGS. Ɇɟɧɶɲɟ ɜɫɟɝɨ ɧɚ ɛɚɥɚɧɫɟ ɭ ɩɪɟɞɩɪɢɹɬɢɹ 

ɧɚɯɨɞɢɬɫɹ MAN 9596-09-50, ɭɞɟɥɶɧɵɣ ɜɟɫ ɤɨɪɨɣ ɫɨɫɬɚɜɢɥ 2%. 

Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɩɨ ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɩɨ ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

Ⱦɨ 4 ɥɟɬ 13 29,5 
Ⱦɨ 8 ɥɟɬ 28 63,6 
ɋɜɵɲɟ 8 ɥɟɬ 3 6,8 
ɂɬɨɝɨ 44 100 

 

ɂɡ ɬɚɛɥɢɰɵ 1.3 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 3 ɟɞɢɧɢɰɵ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɢɡ 44 ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɛɨɥɟɟ 8 ɥɟɬ. 13 ɟɞɢɧɢɰ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɞɨ 4 ɥɟɬ, ɢɡ ɧɢɯ ɜ 2017 ɝɨɞɭ ɛɵɥɢ ɨɛɧɨɜɥɟɧɵ 4 

ɟɞɢɧɢɰɵ, ɜ 2018 – 6 ɟɞɢɧɢɰ, ɜ 2019 – 2 ɟɞɢɧɢɰɵ ɢ ɜ 2020 – 1 ɟɞɢɧɢɰɚ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ.  

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɩɨ ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 1.3 – ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

ɂɡ ɪɢɫɭɧɤɚ 1.3 ɜɢɞɧɨ, ɱɬɨ ɜɫɟɝɨ 7% ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɛɨɥɟɟ 8 ɥɟɬ, 64% – ɨɬ 4 ɞɨ 8 ɥɟɬ, ɢ 29% ɞɨ 4 ɥɟɬ ɜɤɥɸɱɢɬɟɥɶɧɨ.  

Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɩɪɨɛɟɝɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.4. 

 

Ɍɚɛɥɢɰɚ 1.4 – Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɩɪɨɛɟɝɭ 
Ɉɛɳɢɣ ɩɪɨɛɟɝ, ɬɵɫ. ɤɦ Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

Ⱦɨ 150  7 15,9 
150 – 350  32 56,8 
ɋɜɵɲɟ 350  5 27,3 
ɂɬɨɝɨ 44 100 

 

ɂɡ ɬɚɛɥɢɰɵ 1.4 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 39 ɚɜɬɨɦɨɛɢɥɟɣ ɢɦɟɸɬ 

ɩɪɨɛɟɝ ɦɟɧɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ – 350 ɬɵɫ. ɤɦ, ɢ 5 ɚɜɬɨɦɨɛɢɥɟɣ ɢɦɟɸɬ ɩɪɨɛɟɝ ɜɵɲɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɩɨ ɨɛɳɟɦɭ ɩɪɨɛɟɝɭ. 
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Ɋɢɫɭɧɨɤ 1.4 – ɋɬɪɭɤɬɭɪɚ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨ ɩɪɨɛɟɝɭ 

 

ɂɡ ɪɢɫɭɧɤɚ 1.4 ɜɢɞɧɨ, ɱɬɨ 11% ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ, 

ɬɚɤ ɤɚɤ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɟ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɛɭɞɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟ ɜɵɝɨɞɧɚ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ ɜɵɲɟɫɤɚɡɚɧɧɨɦɭ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɚɜɬɨɦɨɛɢɥɹɦɢ-ɫɚɦɨɫɜɚɥɚɦɢ 

ɢɧɨɫɬɪɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɚɪɤɚ ɢɦɟɟɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 

ɪɚɜɧɭɸ 28 ɬ., ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɢɦɟɟɬ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɟɧɟɟ 8 ɥɟɬ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 0,8, ɢɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɝɨ 

ɩɟɪɢɨɞɚ ɢ ɜ ɝɥɨɛɚɥɶɧɨɣ ɡɚɦɟɧɟ ɧɟ ɧɭɠɞɚɟɬɫɹ. 

 

1.4 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ 

 

ɉɪɟɞɩɪɢɹɬɢɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɜɨɡɤɭ ɢɧɟɪɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. ȼɟɫɶ ɩɪɨɰɟɫɫ 

ɩɟɪɟɜɨɡɤɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɷɬɚɩɵ.  

ɉɟɪɜɵɣ ɷɬɚɩ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɞɚɱɭ ɡɚɹɜɤɢ ɧɚ ɩɨɫɬɚɜɤɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɩɨɫɪɟɞɫɬɜɨɦ ɡɚɤɥɸɱɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɣ. ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ 
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ɜ ɩɢɫɶɦɟɧɧɨɦ ɜɢɞɟ ɢ ɩɪɢɥɚɝɚɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɨɫɧɨɜɧɨɦɭ ɞɨɝɨɜɨɪɭ. 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɟɪɟɱɧɟ 

ɦɚɬɟɪɢɚɥɨɜ, ɟɞɢɧɢɰɟ ɢɯ ɢɡɦɟɪɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɟ, ɜɢɞɟ, ɧɚɡɧɚɱɟɧɢɢ, ɚ ɬɚɤɠɟ 

ɩɪɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɢ ɨɫɨɛɟɧɧɨɫɬɹɯ. Ɂɚɹɜɤɢ ɦɨɝɭɬ ɩɨɞɚɜɚɬɶɫɹ ɥɢɱɧɨ, ɩɨ 

ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ ɢ ɜ ɬɟɥɟɮɨɧɧɨɦ ɪɟɠɢɦɟ. ȼɨ ɜɪɟɦɹ ɡɚɤɥɸɱɟɧɢɹ ɞɨɝɨɜɨɪɚ 

ɬɚɤɠɟ ɨɛɫɭɠɞɚɟɬɫɹ ɦɨɦɟɧɬ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ȼ ɤɨɧɟɱɧɨɦ 

ɢɬɨɝɟ ɡɚɤɥɸɱɚɟɬɫɹ ɞɨɝɨɜɨɪ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɹɜɤɟ ɧɚ ɩɨɫɬɚɜɤɭ 

ɜ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɢɫɬɢɱɟɫɤɢɣ ɨɬɞɟɥ. ɗɬɨɬ ɨɬɞɟɥ ɡɚɧɢɦɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ 

ɤɨɧɬɪɨɥɟɦ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ. Ɍɚɤɠɟ ɜ ɢɯ ɨɛɹɡɚɧɧɨɫɬɢ ɜɯɨɞɢɬ 

ɨɮɨɪɦɥɟɧɢɟ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɂɞɟɫɶ ɠɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɨɞɚɱɚ 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚɤɚɡɱɢɤɭ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɷɬɢɦ ɡɚɧɢɦɚɟɬɫɹ ɞɢɫɩɟɬɱɟɪɫɤɚɹ 

ɫɥɭɠɛɚ. Ɋɟɲɟɧɢɟɦ ɨ ɩɨɞɚɱɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫɨɝɥɚɫɧɨ ɡɚɤɥɸɱɟɧɧɨɦɭ 

ɞɨɝɨɜɨɪɭ ɡɚɧɢɦɚɟɬɫɹ ɫɬɚɪɲɢɣ ɞɢɫɩɟɬɱɟɪ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɞɨɝɨɜɨɪɚ. ɉɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ 

ɫɧɚɱɚɥɚ ɨɬɩɪɚɜɥɹɟɬɫɹ ɞɨ ɤɚɪɶɟɪɚ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɝɪɭɡɤɚ ɢɧɟɪɬɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɜ ɤɭɡɨɜ ɫɚɦɨɫɜɚɥɚ.  

Ɉɩɟɪɚɰɢɢ ɩɨɝɪɭɡɤɢ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɩɨɝɪɭɡɨɱɧɵɦɢ 

ɦɚɲɢɧɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɨɝɪɭɡɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɤɚɪɶɟɪɚɯ ɩɪɢɦɟɧɹɸɬ 

ɦɚɲɢɧɵ ɰɢɤɥɢɱɧɨɝɨ ɞɟɣɫɬɜɢɹ: ɨɞɧɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ, ɚ ɬɚɤɠɟ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ: ɦɧɨɝɨɤɨɜɲɨɜɵɟ ɰɟɩɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ. 

Ɇɧɨɝɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɪɵɬɶɹ ɬɪɚɧɲɟɣ, ɤɚɧɚɥɨɜ, 

ɞɨɛɵɱɢ ɝɥɢɧɵ ɢ ɞɪɭɝɢɯ, ɧɟɪɭɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɤɚɪɶɟɪɚɯ. ɉɨ 

ɧɚɡɧɚɱɟɧɢɸ ɨɧɢ ɞɟɥɹɬɫɹ: ɤɚɪɶɟɪɧɵɟ; ɩɨɝɪɭɡɨɱɧɵɟ; ɬɪɚɧɲɟɣɧɵɟ 

(ɤɚɧɚɜɨɤɨɩɚɬɟɥɢ); ɩɥɚɜɭɱɢɟ ɡɟɦɥɟɱɟɪɩɚɥɤɢ. Ɇɧɨɝɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɩɨ 

ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɥɹɬɫɹ ɧɚ ɪɨɬɨɪɧɵɟ ɢ ɰɟɩɧɵɟ. Ɋɚɛɨɱɢɣ ɨɪɝɚɧ ɷɤɫɤɚɜɚɬɨɪɨɜ ɩɟɪɜɨɣ 

ɝɪɭɩɩɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɪɚɳɚɸɳɟɟɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɨɫɢ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ (ɪɨɬɨɪ), ɧɚ ɤɨɬɨɪɨɦ ɭɤɪɟɩɥɟɧɵ ɤɨɜɲɢ. Ʉɨɜɲɢ 

ɦɧɨɝɨɤɨɜɲɨɜɵɯ ɰɟɩɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɚ ɰɟɩɹɯ, ɨɛɪɚɡɭɸɳɢɯ 

ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ. 
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Ʉ ɦɚɲɢɧɚɦ ɰɢɤɥɢɱɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɬɧɨɫɹɬɫɹ ɨɞɧɨɤɨɜɲɨɜɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ 

ɷɤɫɤɚɜɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬ ɜɫɟ ɨɩɟɪɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɢ ɩɨɝɪɭɡɤɟ ɝɪɭɧɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ, ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɹ ɰɢɤɥ ɪɚɛɨɬɵ.  

ɗɤɫɤɚɜɚɬɨɪɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɝɪɭɧɬ ɜ ɨɬɜɚɥ ɢɥɢ ɝɪɭɡɹɬ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ. Ɋɚɛɨɱɢɣ ɰɢɤɥ 

ɦɚɲɢɧɵ ɰɢɤɥɢɱɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɨɫɬɨɢɬ ɢɡ ɨɩɟɪɚɰɢɣ ɡɚɯɜɚɬɚ ɦɚɬɟɪɢɚɥɚ, ɟɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ, ɜɵɝɪɭɡɤɢ ɢ ɜɨɡɜɪɚɬɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɢɥɢ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ ɧɚ 

ɢɫɯɨɞɧɭɸ ɩɨɡɢɰɢɸ ɫɥɟɞɭɸɳɟɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ [3]. 

ɉɨɫɥɟ ɩɨɝɪɭɡɤɢ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɨɬɩɪɚɜɥɹɟɬɫɹ ɞɨ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ, ɝɞɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɝɪɭɡɤɚ. ȼɵɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɟɦ-

ɫɚɦɨɫɜɚɥɨɦ, ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɞɴɟɦɚ ɤɭɡɨɜɚ ɫ ɩɨɦɨɳɶɸ ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

(ɩɨɞɴɟɦɧɢɤɨɜ). 

Ⱦɚɥɟɟ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɤɚɪɶɟɪ ɢ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ.  

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɞɨɫɬɚɜɤɢ ɝɪɭɡɚ ɩɨɬɪɟɛɢɬɟɥɸ. 

 

 

Ɋɢɫɭɧɨɤ 1.5 – ɋɯɟɦɚ ɞɨɫɬɚɜɤɢ ɝɪɭɡɚ ɩɨɬɪɟɛɢɬɟɥɸ 

 

ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɩɨ ɚɞɪɟɫɭ ɭɥ. 

Ȼɚɲɢɥɨɜɫɤɚɹ, 18 (ɪɢɫɭɧɨɤ 1.6). 
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Ɋɢɫɭɧɨɤ 1.6 – Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» 

 

1.4.1 Ɉɩɢɫɚɧɢɟ ɩɨɫɬɚɜɳɢɤɨɜ 

 

ɉɪɟɞɩɪɢɹɬɢɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɨɫɬɚɜɤɢ 

ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɨɬɪɭɞɧɢɱɚɟɬ ɫ ɤɚɪɶɟɪɚɦɢ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɤɚɪɶɟɪɵ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 

 

Ɍɚɛɥɢɰɚ 1.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɚɪɶɟɪɨɜ [4] 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɤɚɪɶɟɪɚ ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɧɟɪɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɟɫɱɚɧɤɚ 
ɓɟɛɟɧɶ ɪɚɡɦɟɪɨɦ ɮɪɚɤɰɢɢ 5-20 
ɉɟɫɨɤ: ɩɪɢɪɨɞɧɵɣ ɦɟɥɤɢɣ, ɫɪɟɞɧɢɣ; ɦɵɬɵɣ ɦɟɥɤɢɣ, ɫɪɟɞɧɢɣ 

Ȼɟɪɟɡɨɜɤɚ 
ɓɟɛɟɧɶ – ɪɚɡɦɟɪɵ ɮɪɚɤɰɢɣ: 5-10, 5-20, 10-20 ɦɦ 
ɉɟɫɨɤ: ɩɪɢɪɨɞɧɵɣ ɫɪɟɞɧɢɣ; ɦɵɬɵɣ ɦɟɥɤɢɣ, ɫɪɟɞɧɢɣ 

Ɍɟɪɟɧɬɶɟɜɨ 
ɓɟɛɟɧɶ – ɪɚɡɦɟɪɵ ɮɪɚɤɰɢɣ: 5-20, 20-40 ɦɦ 
ɉɪɢɪɨɞɧɵɣ ɩɟɫɨɤ, ɪɚɫɬɜɨɪɧɵɣ ɩɟɫɨɤ, ɩɟɫɨɤ ɞɥɹ ɛɟɬɨɧɚ 

Ʉɚɪɶɟɪ ɏɆɁ ɓɟɛɟɧɶ – ɪɚɡɦɟɪɵ ɮɪɚɤɰɢɣ: 0-25, 40-70 ɦɦ 

ɉɪɢɞɨɪɨɠɧɵɣ  ɉɟɫɨɤ ɠɟɥɬɵɣ, ɩɟɫɨɤ ɞɥɹ ɛɟɬɨɧɚ, ɤɥɚɞɨɱɧɵɣ ɩɟɫɨɤ 

 

Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɤɚɪɶɟɪɨɜ ɧɚ ɤɚɪɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.7. 
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Ɋɢɫɭɧɨɤ 1.7 – Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɤɚɪɶɟɪɨɜ ɧɚ ɤɚɪɬɟ 

 

Ɉɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɱɚɳɟ ɜɫɟɝɨ ɩɨɫɬɚɜɥɹɟɬ ɞɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 

– ɷɬɨ ɳɟɛɟɧɶ ɢ ɩɟɫɨɤ.  

ɓɟɛɟɧɶ – ɷɬɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ ɡɟɪɧɢɫɬɵɣ ɫɵɩɭɱɢɣ ɦɚɬɟɪɢɚɥ ɫ ɡɟɪɧɚɦɢ 

ɤɪɭɩɧɨɫɬɶɸ ɫɜɵɲɟ 5 ɦɦ, ɩɨɥɭɱɚɟɦɵɣ ɞɪɨɛɥɟɧɢɟɦ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɝɪɚɜɢɹ ɢ 

ɜɚɥɭɧɨɜ, ɩɨɩɭɬɧɨ ɞɨɛɵɜɚɟɦɵɯ ɜɫɤɪɵɲɧɵɯ ɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢɥɢ 

ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɨɬɯɨɞɨɜ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɪɭɞ (ɱɟɪɧɵɯ, 

ɰɜɟɬɧɵɯ ɢ ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ) ɢ 

ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɫɤɨɩɚɟɦɵɯ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 

ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɫɟɜɨɦ ɩɪɨɞɭɤɬɨɜ ɞɪɨɛɥɟɧɢɹ [5]. 

ɉɟɫɨɤ – ɩɪɢɪɨɞɧɵɣ ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ ɫɵɩɭɱɢɣ ɦɚɬɟɪɢɚɥ ɫ ɤɪɭɩɧɨɫɬɶɸ ɡɟɪɟɧ 

ɞɨ 5 ɦɦ, ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɫɤɚɥɶɧɵɯ 

ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɩɨɥɭɱɚɟɦɵɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɚɥɭɧɧɨ-ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɯ, 

ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɯ ɢ ɩɟɫɱɚɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ [6]. 
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1.4.2 Ɉɩɢɫɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 

 

ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɹɜɥɹɸɬɫɹ ɤɨɦɩɚɧɢɢ, 

ɡɚɧɢɦɚɸɳɢɟɫɹ ɫɬɪɨɢɬɟɥɶɧɵɦ ɛɢɡɧɟɫɨɦ. ɋɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɧɟɜɨɡɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.  

ɂɧɟɪɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɤɚɦɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢɪɨɞɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤ ɧɢɦ ɨɬɧɨɫɹɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɩɟɫɨɤ, ɝɪɚɧɢɬɧɵɣ ɳɟɛɟɧɶ ɢ ɝɪɚɜɢɣ, 

ɬɨ ɟɫɬɶ ɧɟɪɭɞɧɵɟ ɢɫɤɨɩɚɟɦɵɟ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɪɨɝ ɢ 

ɩɥɚɧɢɪɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ. Ɍɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ ɫɵɪɶɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɚ, 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ ɫɭɯɢɯ ɫɦɟɫɟɣ [7].  

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.6. 

 

Ɍɚɛɥɢɰɚ 1.6 – Ʉɥɢɟɧɬɵ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» 

ɇɚɡɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɨɪɨɞ ɧɚɯɨɠɞɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɝɪɭɡɚ 
Ɉɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɬ 

ɈɈɈ «ɂɧɜɟɫɬ ɩɥɸɫ» 
Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ ɜ 
ɪɚɣɨɧɟ Ɍɗɐ-3 

ɉɟɫɨɤ 600 

ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ƚɪɨɫɨɜɰɟɜ 
ɓɟɛɟɧɶ 900 

ɉɟɫɨɤ 400 

ɈɈɈ ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɡɚɫɬɪɨɣɳɢɤ «Ɇ-3 ȽɊɍɉɉ» 

Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ʉɥɸɱɟɜɫɤɚɹ 
ɓɟɛɟɧɶ 500 

ɉɟɫɨɤ 350 

ɈɈɈ «ɗɤɨ-ɩɪɨɦ» 
Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. 60 ɥɟɬ ɨɛɪɚɡɨɜɚɧɢɹ 
ɋɋɋɊ  

ɉɟɫɨɤ 750 

ɓɟɛɟɧɶ 500 

ɈɈɈ «Ɇɨɞɭɥɶ» Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ƚɚɣɞɚɲɨɜɤɚ ɓɟɛɟɧɶ 300 

ɈɈɈ «Ⱦɨɛɪɨɞɨɦ-ɪɟɝɢɨɧ» Ȼɟɪɟɡɨɜɤɚ, ɭɥ. ɉɚɪɯɨɦɟɧɤɨ ɉɟɫɨɤ 1000 

ɈɈɈ ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɡɚɫɬɪɨɣɳɢɤ «ɋɬɪɨɣ ɰɟɧɬɪ» 

ɋɨɫɧɨɜɨɛɨɪɫɤ, ɩɪ. Ɇɢɪɚ ɉɟɫɨɤ 950 

ɈɈɈ «Ɇɨɧɬɚɠ-ɋɬɪɨɣ» Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ƚɨɜɨɪɨɜɚ ɉɟɫɨɤ 400 

ɈɈɈ ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɡɚɫɬɪɨɣɳɢɤ «ɉɪɨɟɤɬ ɠɢɜɟɦ» 

ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ, ɩ. ɋɨɥɨɧɰɵ, 
«ɇɨɜɚɥɷɧɞ» 

ɉɟɫɨɤ 1000 

ɓɟɛɟɧɶ 650 

ɈɈɈ «Ʉɪɚɫɂɧɠɟɧɟɪɉɪɨɟɤɬ» Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ɇɚɬɪɨɫɨɜɚ ɓɟɛɟɧɶ 350 
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ɂɡ ɬɚɛɥɢɰɵ 1.6 ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚɯɨɞɢɬɫɹ ɜ ɱɟɪɬɟ 

ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ. Ɍɚɤɠɟ ɟɫɬɶ ɤɥɢɟɧɬɵ ɢɡ ɝɨɪɨɞɚ ɋɨɫɧɨɜɨɛɨɪɫɤ ɢ Ȼɟɪɟɡɨɜɤɚ.  

Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɤɥɢɟɧɬɨɜ ɧɚ ɤɚɪɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.8. 

 

 

Ɋɢɫɭɧɨɤ 1.8 – Ɇɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɟ ɤɥɢɟɧɬɨɜ ɧɚ ɤɚɪɬɟ 

 

1.4.3 Ⱥɧɚɥɢɡ ɝɪɭɡɨɩɨɬɨɤɨɜ 

 

Ɋɚɛɨɬɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ 

ɩɨɧɹɬɢɣ, ɤɚɤ ɝɪɭɡɨɨɛɨɪɨɬ ɢ ɝɪɭɡɨɩɨɬɨɤ. 

Ƚɪɭɡɨɨɛɨɪɨɬ – ɷɬɨ ɨɛɴɟɦ ɝɪɭɡɨɜ, ɤɨɬɨɪɵɣ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɡɚ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 

Ƚɪɭɡɨɩɨɬɨɤ – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɡɨɜ, ɩɟɪɟɦɟɳɚɟɦɵɯ ɜ ɡɚɞɚɧɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ. 

ɑɬɨɛɵ ɨɪɝɚɧɢɡɨɜɚɬɶ ɢ ɫɩɥɚɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɝɪɭɡɨɩɨɬɨɤɢ. ɂɡɭɱɢɬɶ ɝɪɭɡɨɩɨɬɨɤɢ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ 
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ɫɨɫɬɚɜɥɟɧɢɹ ɬɚɛɥɢɰ, ɷɩɸɪ ɢ ɫɯɟɦ. ɗɩɸɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɨɛɳɟɟ ɩɟɪɟɦɟɳɟɧɢɟ 

ɝɪɭɡɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɨɜ, ɢɯ ɧɚɩɪɚɜɥɟɧɢɟ. 

Ƚɪɭɡɨɩɨɬɨɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7. 

 

Ɍɚɛɥɢɰɚ 1.7 – Ƚɪɭɡɨɩɨɬɨɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ 

ɉɭɧɤɬ ɧɚɡɧɚɱɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɝɪɭɡɚ 
ɉɭɧɤɬ ɨɬɩɪɚɜɥɟɧɢɹ 

(ɤɚɪɶɟɪ) 
Ɉɛɴɟɦ 

ɩɟɪɟɜɨɡɨɤ, ɬ Ɋɚɫɫɬɨɹɧɢɟ, ɤɦ 

ɈɈɈ «ɂɧɜɟɫɬ ɩɥɸɫ» ɉɟɫɨɤ ɉɟɫɱɚɧɤɚ 600 10 

ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» 

ɓɟɛɟɧɶ Ʉɚɪɶɟɪ ɏɆɁ 900 24 

ɉɟɫɨɤ ɉɪɢɞɨɪɨɠɧɵɣ 400 33 

ɈɈɈ ɋɁ «Ɇ-3 ȽɊɍɉɉ» 

ɓɟɛɟɧɶ Ʉɚɪɶɟɪ ɏɆɁ 500 12 

ɉɟɫɨɤ ɉɟɫɱɚɧɤɚ 350 29 

ɈɈɈ «ɗɤɨ-ɩɪɨɦ» 

ɉɟɫɨɤ ɉɪɢɞɨɪɨɠɧɵɣ 750 15 

ɓɟɛɟɧɶ ɉɟɫɱɚɧɤɚ 500 19 

ɈɈɈ «Ɇɨɞɭɥɶ» ɓɟɛɟɧɶ ɉɟɫɱɚɧɤɚ 300 14 

ɈɈɈ «Ⱦɨɛɪɨɞɨɦ-ɪɟɝɢɨɧ» ɉɟɫɨɤ Ȼɟɪɟɡɨɜɤɚ 1000 5 

ɈɈɈ ɋɁ «ɋɬɪɨɣ ɰɟɧɬɪ» ɉɟɫɨɤ Ɍɟɪɟɧɬɶɟɜɨ 950 6 

ɈɈɈ «Ɇɨɧɬɚɠ-ɋɬɪɨɣ» ɉɟɫɨɤ Ɍɟɪɟɧɬɶɟɜɨ 400 25 

ɈɈɈ ɋɁ «ɉɪɨɟɤɬ ɠɢɜɟɦ» 

ɉɟɫɨɤ Ȼɟɪɟɡɨɜɤɚ 1000 31 

ɓɟɛɟɧɶ Ʉɚɪɶɟɪ ɏɆɁ 650 19 

ɈɈɈ «Ʉɪɚɫɂɧɠɟɧɟɪɉɪɨɟɤɬ» ɓɟɛɟɧɶ Ȼɟɪɟɡɨɜɤɚ 350 23 

 

ɂɡ ɬɚɛɥɢɰɵ 1.7 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɭɡɨɩɨɬɨɤɚɯ ɡɚɞɟɣɫɬɜɨɜɚɧɵ 

ɬɚɤɢɟ ɤɚɪɶɟɪɵ, ɤɚɤ ɉɟɫɱɚɧɤɚ, ɤɚɪɶɟɪ ɯɢɦɢɤɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ, 

ɉɪɢɞɨɪɨɠɧɵɣ, Ȼɟɪɟɡɨɜɤɚ, Ɍɟɪɟɧɶɬɶɟɜɨ.  

ɉɟɪɟɜɨɡɤɚ ɝɪɭɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɹɬɧɢɤɨɜɵɯ ɦɚɪɲɪɭɬɨɜ. 

Ɍɨ ɟɫɬɶ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɨɪɨɠɧɹɤɨɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ ɪɚɜɧɹɟɬɫɹ 0,5. 
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ɇɚ ɪɢɫɭɧɤɟ 1.9 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɧɚ 

ɪɢɫɭɧɤɟ 1.10 – ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɨ ɫɬɪɭɤɬɭɪɟ ɝɪɭɡɚ. 

 

 

Ɋɢɫɭɧɨɤ 1.9 – Ɉɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɡɚ ɝɨɞ 

 

 

Ɋɢɫɭɧɨɤ 1.10 – Ɉɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɨ ɫɬɪɭɤɬɭɪɟ ɝɪɭɡɚ 

 

ɂɡ ɪɢɫɭɧɤɚ 1.9 ɢ 1.10, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ 

ɩɟɪɟɜɨɡɨɤ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɨɫɬɚɜɤɭ ɩɟɫɤɚ, ɧɚɢɦɟɧɶɲɢɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 

ɩɨɫɬɚɜɤɭ ɳɟɛɧɹ. Ȼɨɥɶɲɟ ɜɫɟɝɨ ɝɪɭɡɚ ɬɪɟɛɭɟɬɫɹ ɬɚɤɢɦ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɤɚɤ ɈɈɈ ɋɁ 
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«ɉɪɨɟɤɬ ɠɢɜɟɦ» – 1650 ɬ, ɢɡ ɧɢɯ 1000 ɬ ɩɟɫɤɚ ɢ 650 ɬ ɳɟɛɧɹ, ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» 

– 1300 ɬ, ɢɡ ɧɢɯ 900 ɬ ɳɟɛɧɹ ɢ 400 ɬ ɩɟɫɤɚ, ɈɈɈ «ɗɤɨ-ɩɪɨɦ» – 1250 ɬ, ɢɡ ɤɨɬɨɪɵɯ 

750 ɬ ɩɟɫɤɚ ɢ 500 ɬ ɳɟɛɧɹ. 

ɑɬɨɛɵ ɪɚɫɫɦɨɬɪɟɬɶ ɝɪɭɡɨɩɨɬɨɤɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ, ɩɨɫɬɨɢɦ ɷɩɸɪɵ ɨɬ 

ɤɚɪɶɟɪɨɜ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɧɚɧɟɫɟɦ ɜɫɟ ɷɩɸɪɵ ɧɚ ɤɚɪɬɭ ɞɥɹ ɛɨɥɶɲɟɣ 

ɧɚɝɥɹɞɧɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɷɩɸɪɭ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɉɟɫɱɚɧɤɚ (ɪɢɫɭɧɨɤ 1.11). 

 

Ɋɢɫɭɧɨɤ 1.11 – ɗɩɸɪɚ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɉɟɫɱɚɧɤɚ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.11, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɝɪɭɡɨɩɨɬɨɤ ɜ 

ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 1750 ɬ, ɢɡ ɧɢɯ 950 ɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɨɫɬɚɜɤɭ 

ɩɟɫɤɚ ɢ 800 ɬ ɧɚ ɩɨɫɬɚɜɤɭ ɳɟɛɧɹ, ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɟɞɟɬ 

ɩɨɪɨɠɧɹɤɨɦ (ɛɟɡ ɝɪɭɡɚ). 

Ɋɚɫɫɦɨɬɪɢɦ ɷɩɸɪɭ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɏɢɦɢɤɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ 

ɡɚɜɨɞɚ (ɪɢɫɭɧɨɤ 1.12). 
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Ɋɢɫɭɧɨɤ 1.12 – ɗɩɸɪɚ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɏɆɁ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.12, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɝɪɭɡɨɩɨɬɨɤ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 2050 ɬ, ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɨɪɨɠɧɹɤɨɦ (ɛɟɡ ɝɪɭɡɚ). ȼ ɞɚɧɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɚɜɤɚ ɳɟɛɧɹ ɬɚɤɢɦ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɤɚɤ ɈɈɈ 

«ȺɊɋ-ȽɊɍɉɉ» – 900 ɬ, ɈɈɈ ɋɁ «Ɇ-3 ȽɊɍɉɉ» – 500 ɬ, ɈɈɈ ɋɁ «ɉɪɨɟɤɬ ɠɢɜɟɦ» 

– 650 ɬ. 

Ɋɚɫɫɦɨɬɪɢɦ ɷɩɸɪɭ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɉɪɢɞɨɪɨɠɧɵɣ (ɪɢɫɭɧɨɤ 1.13). 

 

Ɋɢɫɭɧɨɤ 1.13 – ɗɩɸɪɚ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ ɉɪɢɞɨɪɨɠɧɵɣ 
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ɂɡ ɪɢɫɭɧɤɚ 1.13 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɝɪɭɡɨɩɨɬɨɤ ɜ ɩɪɹɦɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 1150 ɬ, ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɨɪɨɠɧɹɤɨɦ (ɛɟɡ ɝɪɭɡɚ). ɂɡ ɤɚɪɶɟɪɚ ɉɪɢɞɨɪɨɠɧɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɫɬɚɜɤɚ ɩɟɫɤɚ. Ɉɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɫɨɫɬɚɜɥɹɟɬ: ɩɨɬɪɟɛɢɬɟɥɸ ɈɈɈ «ɗɤɨ-ɩɪɨɦ» 750 

ɬ, ɩɨɬɪɟɛɢɬɟɥɸ ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» 400 ɬ. 

Ɋɚɫɫɦɨɬɪɢɦ ɷɩɸɪɭ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ Ȼɟɪɟɡɨɜɤɚ (ɪɢɫɭɧɨɤ 1.14). 

 

Ɋɢɫɭɧɨɤ 1.14 – ɗɩɸɪɚ ɝɪɭɡɨɩɨɬɨɤɨɜ ɨɬ ɤɚɪɶɟɪɚ Ȼɟɪɟɡɨɜɤɚ 
 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.14, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɝɪɭɡɨɩɨɬɨɤ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 2350 ɬ, ɢɡ ɧɢɯ 2000 ɬ ɩɪɢɯɨɞɢɬɫɹ 

ɧɚ ɩɨɫɬɚɜɤɭ ɩɟɫɤɚ, ɚ 350 ɬ ɧɚ ɩɨɫɬɚɜɤɭ ɳɟɛɧɹ. Ƚɪɭɡɨɩɨɬɨɤ ɜ ɨɛɪɚɬɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɪɨɠɧɹɤɨɦ (ɛɟɡ ɝɪɭɡɚ).  

Ɋɚɫɫɦɨɬɪɢɦ ɷɩɸɪɭ ɝɪɭɡɨɩɨɬɨɤɚ ɨɬ ɤɚɪɶɟɪɚ Ɍɟɪɟɧɬɶɟɜɨ (ɪɢɫɭɧɨɤ 1.15). 
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Ɋɢɫɭɧɨɤ 1.15 – ɗɩɸɪɚ ɝɪɭɡɨɩɨɬɨɤɚ ɨɬ ɤɚɪɶɟɪɚ Ɍɟɪɟɧɬɶɟɜɨ 

 

ɂɡ ɪɢɫɭɧɤɚ 1.15 ɜɢɞɧɨ, ɱɬɨ ɝɪɭɡɨɩɨɬɨɤ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 

1350 ɬ, ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɫɥɟɞɭɟɬ ɩɨɪɨɠɧɹɤɨɦ (ɛɟɡ 

ɝɪɭɡɚ). ɂɡ ɤɚɪɶɟɪɚ Ɍɟɪɟɧɬɶɟɜɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɚɜɤɚ ɩɟɫɤɚ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɷɩɸɪɵ ɨɫɧɨɜɧɵɯ ɝɪɭɡɨɩɨɬɨɤɨɜ ɧɚ ɤɚɪɬɟ 

(ɪɢɫɭɧɨɤ 1.16). 

 

 

Ɋɢɫɭɧɨɤ 1.16 – ɗɩɸɪɵ ɨɫɧɨɜɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɬɨɤɨɜ ɧɚ ɤɚɪɬɟ  
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Ɉɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɧɟ ɫɱɢɬɚɹ ɜɟɥɢɱɢɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ. ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɟɪɟɜɨɡɤɢ – ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ 

ɩɟɪɟɜɨɡɨɤ ɜ ɬɨɧɧɚɯ ɜɨ ɜɪɟɦɟɧɢ (ɩɨ ɤɜɚɪɬɚɥɚɦ, ɦɟɫɹɰɚɦ, ɧɟɞɟɥɹɦ, ɫɭɬɤɚɦ ɢ ɱɚɫɚɦ 

ɫɭɬɨɤ). ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɟɪɟɜɨɡɨɤ ɨɰɟɧɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ. 

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɨɜ ɩɨ ɤɜɚɪɬɚɥɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

1.17. 

 

 

Ɋɢɫɭɧɨɤ 1.17 – ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɝɪɭɡɨɩɨɬɨɤɨɜ ɩɨ ɤɜɚɪɬɚɥɚɦ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.17, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ 

ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 3 ɤɜɚɪɬɚɥ ɝɨɞɚ, ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢɥɢ ɠɢɥɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. 

ɇɚɢɦɟɧɶɲɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 1 ɢ 4 ɤɜɚɪɬɚɥɵ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɚɹ ɫɧɢɠɚɟɬɫɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ.  
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1.5 ȼɵɜɨɞ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɨɫɧɨɜɚɧɢɸ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» 

ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

ɉɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɚɜɬɨɦɨɛɢɥɹɦɢ-ɫɚɦɨɫɜɚɥɚɦɢ 

ɢɧɨɫɬɪɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɛɨɥɶɲɚɹ ɟɝɨ ɱɚɫɬɶ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɦɟɧɟɟ 8 ɥɟɬ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 0,8, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, 

ɱɬɨ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɢ ɜ 

ɝɥɨɛɚɥɶɧɨɣ ɡɚɦɟɧɟ ɧɟ ɧɭɠɞɚɟɬɫɹ. 

ɉɟɪɟɜɨɡɤɚ ɝɪɭɡɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɹɬɧɢɤɨɜɵɯ ɦɚɪɲɪɭɬɨɜ. 

Ɍɨ ɟɫɬɶ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɨɪɨɠɧɹɤɨɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ ɪɚɜɧɹɟɬɫɹ 0,5. 

ɇɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɧɚɢɦɟɧɶɲɟɣ 

– ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ.  

ɉɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 

ɱɟɪɬɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɚ ɬɚɤɠɟ ɟɫɬɶ ɩɨɬɪɟɛɢɬɟɥɢ ɢɡ Ȼɟɪɟɡɨɜɤɢ ɢ 

ɋɨɫɧɨɜɨɛɨɪɫɤɚ. Ⱦɥɹ ɩɨɫɬɚɜɤɢ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɩɪɢɹɬɢɟ ɫɨɬɪɭɞɧɢɱɚɟɬ 

ɫ ɤɚɪɶɟɪɚɦɢ.  ȼ ɩɟɪɟɜɨɡɤɟ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɬɚɤɢɟ ɤɚɪɶɟɪɵ, ɤɚɤ ɉɟɫɱɚɧɤɚ, ɤɚɪɶɟɪ 

ɯɢɦɢɤɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ, ɉɪɢɞɨɪɨɠɧɵɣ, Ȼɟɪɟɡɨɜɤɚ, Ɍɟɪɟɧɶɬɶɟɜɨ. 

ɋ ɰɟɥɶɸ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɩɪɢɦɟɪɟ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɜ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɩɪɨɜɟɫɬɢ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ; 

2) ɨɩɢɫɚɬɶ ɜɵɛɪɚɧɧɵɣ ɦɟɬɨɞ ɦɚɪɲɪɭɬɢɡɚɰɢɢ; 

3) ɪɚɫɫɱɢɬɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɦɚɪɲɪɭɬɵ; 

4) ɪɚɫɫɱɢɬɚɬɶ ɩɪɨɝɪɚɦɦɭ ɩɟɪɟɜɨɡɨɤ; 

5) ɩɪɨɜɟɫɬɢ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɪɚɫɱɟɬɨɜ ɦɚɪɲɪɭɬɨɜ. 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

2.1 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 

 

Ɇɚɪɲɪɭɬɢɡɚɰɢɹ ɩɟɪɟɜɨɡɨɤ – ɷɬɨ ɫɨɫɬɚɜɥɟɧɢɟ ɦɚɪɲɪɭɬɨɜ ɞɜɢɠɟɧɢɹ 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢɥɢ ɟɝɨ ɩɨɪɹɞɨɤ ɫɥɟɞɨɜɚɧɢɹ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɢ ɩɨɬɪɟɛɥɟɧɢɹ. Ɇɚɪɲɪɭɬɢɡɚɰɢɸ ɩɟɪɟɜɨɡɨɤ ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɞɧɨɪɨɞɧɵɯ ɝɪɭɡɨɜ, 

ɬɪɟɛɭɸɳɢɯ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɨɞɧɨɬɢɩɧɵɣ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ. 

 Ɇɟɬɨɞɵ ɦɚɪɲɪɭɬɢɡɚɰɢɢ ɩɟɪɟɜɨɡɨɤ ɞɟɥɹɬɫɹ ɧɚ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɩɟɪɟɜɨɡɨɤ 

ɩɨɦɚɲɢɧɧɵɯ ɨɬɩɪɚɜɨɤ ɢ ɦɚɪɲɪɭɬɢɡɚɰɢɸ ɩɟɪɟɜɨɡɨɤ ɦɟɥɤɢɯ ɩɚɪɬɢɣ ɝɪɭɡɨɜ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɨɧɢ ɞɟɥɹɬɫɹ ɧɚ 

ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɨɞɟɥɹɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢ ɧɚ 

ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɚɥɝɨɪɢɬɦɚɯ ɡɚɞɚɱ ɬɟɨɪɢɢ ɪɚɫɩɢɫɚɧɢɣ. 

ȼ ɦɟɬɨɞɚɯ, ɤɨɬɨɪɵɟ ɩɨɫɬɪɨɟɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɩɩɚɪɚɬɚ ɬɟɨɪɢɢ 

ɪɚɫɩɢɫɚɧɢɣ, ɷɬɚɩɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɩɨɝɪɭɡɤɚ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ, 

ɪɚɡɝɪɭɡɤɚ, ɩɨɞɚɱɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ) ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ «ɪɚɛɨɬ». 

ɉɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɢ ɩɨɫɬɵ ɉɊɊ ɜɵɫɬɭɩɚɸɬ ɤɚɤ «ɩɪɢɛɨɪɵ», ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ «ɪɚɛɨɬ». ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɢɫɚɧɢɟ 

ɜɵɩɨɥɧɟɧɢɹ «ɪɚɛɨɬ» (ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɪɚɛɨɬɚɦɢ ɢ ɨɱɟɪɟɞɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ). ɇɟɞɨɫɬɚɬɨɤ: ɨɬɫɭɬɫɬɜɭɸɬ ɚɥɝɨɪɢɬɦɵ ɬɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɬɟɨɪɢɢ ɪɚɫɩɢɫɚɧɢɣ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɛɥɢɠɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɬɟɨɪɢɢ ɪɚɫɩɢɫɚɧɢɣ: 

1) ɦɟɬɨɞɵ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ; 

2) ɦɟɬɨɞɵ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

3) ɷɜɪɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɜɫɬɚɜɨɤ. 

Ɇɟɬɨɞɵ ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ ɩɨɫɬɪɨɟɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɰɟɞɭɪɵ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ. ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɪɟɲɟɧɢɣ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɥɭɱɲɟɟ, 

ɫɨɝɥɚɫɧɨ ɡɚɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɨɩɬɢɦɚɥɶɧɨɫɬɢ. ɉɨɥɭɱɟɧɧɵɟ ɷɬɢɦ ɦɟɬɨɞɨɦ 
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ɪɟɲɟɧɢɹ ɨɛɵɱɧɨ ɧɚɯɨɞɹɬɫɹ ɧɚ ɭɪɨɜɧɟ ɪɟɲɟɧɢɣ, ɩɪɢɧɢɦɚɟɦɵɯ ɨɩɵɬɧɵɦ 

ɞɢɫɩɟɬɱɟɪɨɦ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɨɧɢ ɧɟ ɧɚɲɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

Ɇɨɞɟɥɢ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɦ 

ɨɛɪɚɡɨɦ ɮɨɪɦɚɥɢɡɭɸɬ ɪɟɚɥɶɧɵɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɞɢɚɥɨɝɨɜɨɦ 

ɪɟɠɢɦɟ ɫ ɗȼɆ ɢ ɦɨɝɭɬ «ɨɛɭɱɚɬɶɫɹ» ɧɚ ɨɩɵɬɟ ɷɤɫɩɟɪɬɨɜ (ɞɢɫɩɟɬɱɟɪɨɜ). Ɍɚɤ ɤɚɤ 

ɦɨɞɟɥɶ ɩɟɪɟɧɢɦɚɟɬ ɨɩɵɬ ɱɟɥɨɜɟɤɚ, ɬɨ ɩɨɫɥɟ «ɨɛɭɱɟɧɢɹ» ɪɟɲɚɟɬ ɡɚɞɚɱɢ ɧɚ ɭɪɨɜɧɟ 

ɩɪɢɧɢɦɚɜɲɢɯ ɭɱɚɫɬɢɟ ɷɤɫɩɟɪɬɨɜ. Ɍɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɟ ɜɪɟɦɹ ɧɚ «ɨɛɭɱɟɧɢɟ» ɗȼɆ; 

ɪɚɜɧɨ ɤɚɤ ɢ ɢɦɟɟɬ ɦɟɫɬɨ ɫɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 

[8]. 

ɇɚɢɥɭɱɲɟɟ ɪɟɲɟɧɢɟ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɣɞɟɧɨ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɷɜɪɢɫɬɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɩɪɢɛɥɢɠɟɧɢɹ ɞɥɢɧɭ 

ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɪɲɪɭɬɚ. Ɋɚɫɫɦɨɬɪɢɦ 4 ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɷɜɪɢɫɬɢɱɟɫɤɢɯ 

ɚɥɝɨɪɢɬɦɚ: 

1) ɦɟɬɨɞ ɛɥɢɠɚɣɲɟɝɨ ɫɨɫɟɞɚ (Nearest Neighbor); 

2) ɦɟɬɨɞ ɛɥɢɠɚɣɲɟɝɨ ɝɨɪɨɞɚ (Nearest Town); 

3) ɦɟɬɨɞ ɫɚɦɨɝɨ ɞɟɲɟɜɨɝɨ ɜɤɥɸɱɟɧɢɹ (Most Cheap Inclusion); 

4) ɦɟɬɨɞ ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɫɬɨɜɧɨɝɨ ɞɟɪɟɜɚ (Minimum Spanning Tree). 

ȼ ɦɟɬɨɞɟ ɛɥɢɠɚɣɲɟɝɨ ɫɨɫɟɞɚ, ɩɭɧɤɬɵ ɩɥɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ 

ɜ ɦɚɪɲɪɭɬ, ɩɪɢɱɟɦ, ɤɚɠɞɵɣ ɨɱɟɪɟɞɧɨɣ ɜɤɥɸɱɚɟɦɵɣ ɩɭɧɤɬ ɞɨɥɠɟɧ ɛɵɬɶ 

ɛɥɢɠɚɣɲɢɦ ɤ ɩɨɫɥɟɞɧɟɦɭ ɜɵɛɪɚɧɧɨɦɭ ɩɭɧɤɬɭ ɫɪɟɞɢ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ, ɟɳɟ ɧɟ 

ɜɤɥɸɱɟɧɧɵɯ ɜ ɫɨɫɬɚɜ ɦɚɪɲɪɭɬɚ. 

Ɇɟɬɨɞ ɛɥɢɠɚɣɲɟɝɨ ɝɨɪɨɞɚ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɚɥɝɨɪɢɬɦɚ ɫɬɪɨɢɬ ɞɨɩɭɫɬɢɦɵɣ 

ɦɚɪɲɪɭɬ ɩɨ ɬɟɤɭɳɟɦɭ ɩɨɞɦɧɨɠɟɫɬɜɭ ɩɭɧɤɬɨɜ ɭɠɟ ɜɤɥɸɱɟɧɧɵɯ ɜ ɦɚɪɲɪɭɬ, 

ɞɨɛɚɜɥɹɹ ɤ ɧɟɦɭ ɧɨɜɵɣ ɩɭɧɤɬ ɢɡ ɱɢɫɥɚ ɟɳɟ ɧɟ ɜɤɥɸɱɟɧɧɵɯ ɜ ɦɚɪɲɪɭɬ, ɞɥɹ 

ɤɨɬɨɪɨɝɨ ɧɚɣɞɟɬɫɹ ɛɥɢɠɚɣɲɢɣ ɫɨɫɟɞ ɢɡ ɱɢɫɥɚ ɩɭɧɤɬɨɜ ɭɠɟ ɩɪɢɧɚɞɥɟɠɚɳɢɯ 

ɦɚɪɲɪɭɬɭ. 

Ɇɟɬɨɞ ɫɚɦɨɝɨ ɞɟɲɟɜɨɝɨ ɜɤɥɸɱɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɚɥɝɨɪɢɬɦɚ ɩɪɨɜɨɞɢɬ 

ɞɨɩɭɫɬɢɦɵɣ ɦɚɪɲɪɭɬ ɩɨ ɬɟɤɭɳɟɦɭ ɩɨɞɦɧɨɠɟɫɬɜɭ ɩɭɧɤɬɨɜ, ɭɠɟ ɜɤɥɸɱɟɧɧɵɯ ɜ 

ɦɚɪɲɪɭɬ, ɞɨɛɚɜɥɹɹ ɤ ɧɟɦɭ ɧɨɜɵɣ ɩɭɧɤɬ, ɜɤɥɸɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɟɠɞɭ ɧɟɤɨɬɨɪɵɦɢ 
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ɫɦɟɠɧɵɦɢ ɩɭɧɤɬɚɦɢ ɩɪɢɜɨɞɢɬ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɫɬɨɢɦɨɫɬɢ (ɞɥɢɧɵ) 

ɦɚɪɲɪɭɬɚ [9]. Ɉɞɧɚɤɨ ɥɸɛɨɣ ɷɜɪɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɮɨɪɦɚɥɶɧɨ ɧɟ 

ɨɛɨɫɧɨɜɚɧɧɵɯ ɫɨɨɛɪɚɠɟɧɢɹɯ, ɩɨɷɬɨɦɭ ɧɟɜɨɡɦɨɠɧɨ ɞɨɤɚɡɚɬɶ, ɱɬɨ ɷɜɪɢɫɬɢɱɟɫɤɢɣ 

ɚɥɝɨɪɢɬɦ ɞɥɹ ɥɸɛɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬ ɪɟɲɟɧɢɹ ɛɥɢɡɤɢɟ ɤ 

ɨɩɬɢɦɚɥɶɧɨɦɭ. 

Ɇɟɬɨɞ Ʉɥɚɪɤɚ-Ɋɚɣɬɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɭɱɟɧɵɦɢ ɢɡ Ȼɪɢɬɚɧɢɢ, Ƚ. Ʉɥɚɪɤɨɦ ɢ 

Ⱦɠ. ȼ. Ɋɚɣɬɨɦ. Ɇɟɬɨɞ Ʉɥɚɪɤɚ-Ɋɚɣɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɩɪɢɦɟɧɹɟɦɵɯ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɩɨɢɫɤɚ ɪɟɲɟɧɢɣ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɬɧɨɫɢɬɫɹ ɤ ɱɢɫɥɭ ɢɬɟɪɚɰɢɨɧɧɵɯ, 

ɩɪɢɛɥɢɠɟɧɧɵɯ ɦɟɬɨɞɨɜ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɨɬ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɪɟɲɟɧɢɹ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɩɶɸɬɟɪɨɜ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ 

ɨɩɟɪɚɰɢɸ ɫɥɢɹɧɢɹ ɞɜɭɯ ɦɚɪɲɪɭɬɨɜ, ɜɜɟɞɟɧ ɬɟɪɦɢɧ ɜɵɢɝɪɵɲ. Ɇɟɪɚ, ɧɚ ɤɨɬɨɪɭɸ 

ɭɦɟɧɶɲɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɢɢ ɞɜɭɯ ɦɚɪɲɪɭɬɨɜ ɜ ɨɞɢɧ ɦɚɪɲɪɭɬ, 

ɧɚɡɵɜɚɟɬɫɹ ɜɵɢɝɪɵɲ. Ɇɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ ɹɜɥɹɸɬɫɹ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɦɟɬɨɞɚ Ʉɥɚɪɤɚ Ɋɚɣɬɚ, ɬɚɤɠɟ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɲɟɧɢɹ ɧɟ 

ɩɪɟɜɨɫɯɨɞɢɬ 5-10%. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɢɦɟɟɬ ɠɚɞɧɵɣ ɯɚɪɚɤɬɟɪ, 

ɩɨɥɭɱɟɧɧɵɟ ɪɟɲɟɧɢɹ ɭɫɬɭɩɚɸɬ ɪɟɲɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɛɨɥɟɟ ɫɥɨɠɧɵɦ 

ɚɥɝɨɪɢɬɦɨɦ. ȼ ɡɚɞɚɱɚɯ ɫɨ ɦɧɨɝɢɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɜɵɯ 

ɢɬɟɪɚɰɢɣ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɢɹɧɢɣ ɦɚɪɲɪɭɬɨɜ ɦɨɠɟɬ ɫɢɥɶɧɨ ɭɦɟɧɶɲɢɬɫɹ, 

ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɬɟɪɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɤɨɥɢɱɟɫɬɜɚ ɦɚɪɲɪɭɬɨɜ [9]. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɩɪɢɦɟɧɢɦ ɞɥɹ ɪɟɲɟɧɢɹ ɧɚɲɟɣ ɡɚɞɚɱɢ, ɬɚɤ ɤɚɤ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɦɚɲɢɧɧɭɸ ɨɬɩɪɚɜɤɭ ɝɪɭɡɚ, ɚ ɷɬɨɬ ɦɟɬɨɞ ɩɪɢɦɟɧɢɦ ɞɥɹ 

ɦɟɥɤɨɩɚɪɬɢɨɧɧɨɣ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ. 

Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ [10]. 

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ (ɤɥɚɫɫɢɱɟɫɤɚɹ) – ɡɚɞɚɱɚ ɨɛ ɨɩɬɢɦɚɥɶɧɨɦ ɩɥɚɧɟ 

ɩɟɪɟɜɨɡɨɤ ɨɞɧɨɪɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢɡ ɨɞɧɨɪɨɞɧɵɯ ɩɭɧɤɬɨɜ ɧɚɥɢɱɢɹ ɜ ɨɞɧɨɪɨɞɧɵɟ 

ɩɭɧɤɬɵ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɨɞɧɨɪɨɞɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ 

(ɩɪɟɞɨɩɪɟɞɟɥёɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ) ɫɨ ɫɬɚɬɢɱɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɥɢɧɟɚɪɧɨɦ ɩɨɞɯɨɞɟ 

(ɷɬɨ ɨɫɧɨɜɧɵɟ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ). 
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Ⱦɥɹ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɜɵɞɟɥɹɸɬ ɞɜɚ ɬɢɩɚ ɡɚɞɚɱ: ɤɪɢɬɟɪɢɣ 

ɫɬɨɢɦɨɫɬɢ (ɞɨɫɬɢɠɟɧɢɟ ɦɢɧɢɦɭɦɚ ɡɚɬɪɚɬ ɧɚ ɩɟɪɟɜɨɡɤɭ) ɢɥɢ ɪɚɫɫɬɨɹɧɢɣ ɢ 

ɤɪɢɬɟɪɢɣ ɜɪɟɦɟɧɢ (ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɦɢɧɢɦɭɦ ɜɪɟɦɟɧɢ ɧɚ ɩɟɪɟɜɨɡɤɭ). ɉɨɞ 

ɧɚɡɜɚɧɢɟɦ ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɨɤɢɣ ɤɪɭɝ ɡɚɞɚɱ ɫ ɟɞɢɧɨɣ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ, ɷɬɢ ɡɚɞɚɱɢ ɨɬɧɨɫɹɬɫɹ ɤ ɡɚɞɚɱɚɦ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɨɩɬɢɦɚɥɶɧɵɦ ɦɟɬɨɞɨɦ. 

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɪɟɲɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ 

ɬɢɩɚ (ɨɬɤɪɵɬɚɹ ɢɥɢ ɡɚɤɪɵɬɚɹ, ɢɥɢ ɢɧɚɱɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ ɢɥɢ ɧɟ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ). ɉɪɢɛɥɢɠɟɧɧɵɟ ɦɟɬɨɞɵ (ɦɟɬɨɞɵ ɧɚɯɨɠɞɟɧɢɹ ɨɩɨɪɧɨɝɨ 

ɩɥɚɧɚ) ɩɨɡɜɨɥɹɸɬ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɟɲɟɧɢɹ ɡɚ ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɲɚɝɨɜ ɩɨɥɭɱɢɬɶ 

ɞɨɩɭɫɬɢɦɨɟ, ɧɨ ɧɟ ɜɫɟɝɞɚ ɨɩɬɢɦɚɥɶɧɨɟ, ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ. Ʉ ɞɚɧɧɨɣ ɝɪɭɩɩɟ 

ɦɟɬɨɞɨɜ ɨɬɧɨɫɹɬɫɹ ɦɟɬɨɞɵ: 

1) ɜɵɱɟɪɤɢɜɚɧɢɹ (ɦɟɬɨɞ ɞɜɨɣɧɨɝɨ ɩɪɟɞɩɨɱɬɟɧɢɹ); 

2) ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ; 

3) ɦɢɧɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ; 

4) ɚɩɩɪɨɤɫɢɦɚɰɢɢ Ɏɨɝɟɥɹ. 

Ɇɟɬɨɞ ɜɵɱɟɪɤɢɜɚɧɢɹ (ɦɟɬɨɞ ɞɜɨɣɧɨɝɨ ɩɪɟɞɩɨɱɬɟɧɢɹ). ȿɫɥɢ ɜ ɫɬɪɨɤɟ ɢɥɢ 

ɫɬɨɥɛɰɟ ɬɚɛɥɢɰɵ ɨɞɧɚ ɡɚɧɹɬɚɹ ɤɥɟɬɤɚ, ɬɨ ɨɧɚ ɧɟ ɦɨɠɟɬ ɜɯɨɞɢɬɶ ɜ ɤɚɤɨɣ-ɥɢɛɨ 

ɰɢɤɥ, ɬɚɤ ɤɚɤ ɰɢɤɥ ɢɦɟɟɬ ɞɜɟ ɢ ɬɨɥɶɤɨ ɞɜɟ ɤɥɟɬɤɢ ɜ ɤɚɠɞɨɦ ɫɬɨɥɛɰɟ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɜɵɱɟɪɤɧɭɬɶ ɜɫɟ ɫɬɪɨɤɢ ɬɚɛɥɢɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɨ ɨɞɧɨɣ 

ɡɚɧɹɬɨɣ ɤɥɟɬɤɟ, ɡɚɬɟɦ ɜɵɱɟɪɤɧɭɬɶ ɜɫɟ ɫɬɨɥɛɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɩɨ ɨɞɧɨɣ ɡɚɧɹɬɨɣ 

ɤɥɟɬɤɟ, ɞɚɥɟɟ ɜɟɪɧɭɬɶɫɹ ɤ ɫɬɪɨɤɚɦ ɢ ɩɪɨɞɨɥɠɢɬɶ ɜɵɱɟɪɤɢɜɚɧɢɟ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ. 

ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɟɪɤɢɜɚɧɢɹ ɜɫɟ ɫɬɪɨɤɢ ɢ ɫɬɨɥɛɰɵ ɛɭɞɭɬ ɜɵɱɟɪɤɧɭɬɵ, 

ɡɧɚɱɢɬ, ɢɡ ɡɚɧɹɬɵɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ ɧɟɥɶɡɹ ɜɵɞɟɥɢɬɶ ɱɚɫɬɶ, ɨɛɪɚɡɭɸɳɭɸ ɰɢɤɥ, ɢ 

ɫɢɫɬɟɦɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɤɬɨɪɨɜ ɭɫɥɨɜɢɣ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɨɣ, ɚ 

ɪɟɲɟɧɢɟ ɨɩɨɪɧɵɦ. ȿɫɥɢ ɠɟ ɩɨɫɥɟ ɜɵɱɟɪɤɢɜɚɧɢɣ ɨɫɬɚɧɟɬɫɹ ɱɚɫɬɶ ɤɥɟɬɨɤ, ɬɨ ɷɬɢ 

ɤɥɟɬɤɢ ɨɛɪɚɡɭɸɬ ɰɢɤɥ, ɫɢɫɬɟɦɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɤɬɨɪɨɜ ɭɫɥɨɜɢɣ ɥɢɧɟɣɧɨ 

ɡɚɜɢɫɢɦɚ, ɚ ɪɟɲɟɧɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɨɩɨɪɧɵɦ. 

Ɇɟɬɨɞ «ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ» ɫɨɫɬɨɢɬ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɩɟɪɟɛɨɪɟ 

ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɚɛɥɢɰɵ, ɧɚɱɢɧɚɹ ɫ ɥɟɜɨɝɨ ɫɬɨɥɛɰɚ ɢ ɜɟɪɯɧɟɣ 
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ɫɬɪɨɤɢ, ɢ ɜɵɩɢɫɵɜɚɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɨɬɝɪɭɡɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɹɱɟɣɤɢ ɬɚɛɥɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɢ ɩɪɟɜɵɲɟɧɵ ɡɚɹɜɥɟɧɧɵɟ ɜ ɡɚɞɚɱɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɫɬɚɜɳɢɤɚ ɢɥɢ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɹ. ɇɚ ɰɟɧɵ ɞɨɫɬɚɜɤɢ ɜ 

ɷɬɨɦ ɦɟɬɨɞɟ ɧɟ ɨɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɞɚɥɶɧɟɣɲɚɹ 

ɨɩɬɢɦɢɡɚɰɢɹ ɨɬɝɪɭɡɨɤ. 

Ɇɟɬɨɞ «ɦɢɧɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ». ɋɭɬɶ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɬɚɛɥɢɰɟ ɫɧɚɱɚɥɚ ɡɚɩɨɥɧɹɸɬɫɹ ɹɱɟɣɤɢ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɬɚɪɢɮɚɦɢ, ɚ ɩɨɬɨɦ ɭɠɟ 

ɹɱɟɣɤɢ ɫ ɛɨɥɶɲɢɦɢ ɬɚɪɢɮɚɦɢ. Ɍɨ ɟɫɬɶ ɦɵ ɜɵɛɢɪɚɟɦ ɩɟɪɟɜɨɡɤɢ ɫ ɦɢɧɢɦɚɥɶɧɨɣ 

ɫɬɨɢɦɨɫɬɶɸ ɞɨɫɬɚɜɤɢ ɝɪɭɡɚ. ɗɬɨ ɨɱɟɜɢɞɧɵɣ ɢ ɥɨɝɢɱɧɵɣ ɯɨɞ. 

Ɇɟɬɨɞ «ɚɩɩɪɨɤɫɢɦɚɰɢɢ Ɏɨɝɟɥɹ». ɋɭɬɶ ɦɟɬɨɞɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ Ɏɨɝɟɥɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. Ⱦɥɹ ɤɚɠɞɨɣ ɫɬɪɨɤɢ ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɫɬɨɥɛɰɚ ɧɚɯɨɞɢɦ 

ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɡɚɩɢɫɚɧɧɵɦɢ ɜ ɧɢɯ ɦɢɧɢɦɚɥɶɧɵɦɢ ɬɚɪɢɮɚɦɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɚɡɧɨɫɬɢ ɡɚɩɢɫɵɜɚɟɦ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɞɥɹ ɷɬɨɝɨ ɫɬɨɥɛɰɟ ɢ 

ɜ ɫɬɪɨɤɟ ɜ ɬɚɛɥɢɰɟ ɭɫɥɨɜɢɣ ɡɚɞɚɱɢ. ɋɪɟɞɢ ɭɤɚɡɚɧɧɵɯ ɪɚɡɧɨɫɬɟɣ ɜɵɛɢɪɚɟɦ 

ɦɚɤɫɢɦɚɥɶɧɭɸ. ȼ ɫɬɪɨɤɟ (ɢɥɢ ɜ ɫɬɨɥɛɰɟ), ɤɨɬɨɪɨɣ ɞɚɧɧɚɹ ɪɚɡɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ, 

ɨɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɵɣ ɬɚɪɢɮ. Ʉɥɟɬɤɭ, ɜ ɤɨɬɨɪɨɣ ɨɧ ɡɚɩɢɫɚɧ ɡɚɩɨɥɧɹɟɦ ɧɚ 

ɞɚɧɧɨɣ ɢɬɟɪɚɰɢɢ. ȿɫɥɢ ɦɢɧɢɦɚɥɶɧɵɣ ɬɚɪɢɮ ɨɞɢɧɚɤɨɜ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɤɥɟɬɨɤ 

ɞɚɧɧɨɣ ɫɬɪɨɤɢ (ɫɬɨɥɛɰɚ), ɬɨ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɭ ɤɥɟɬɤɭ, ɤɨɬɨɪɚɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɟɣ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɦɢɧɢɦɚɥɶɧɵɦɢ ɬɚɪɢɮɚɦɢ ɜ 

ɞɚɧɧɨɦ ɫɬɨɥɛɰɟ (ɫɬɪɨɤɟ). ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ Ɏɨɝɟɥɹ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɥɢɛɨ ɨɩɨɪɧɵɣ ɩɥɚɧ, ɛɥɢɡɤɢɣ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ, ɥɢɛɨ ɫɚɦ ɨɩɬɢɦɚɥɶɧɵɣ 

ɩɥɚɧ. 

ȼɵɜɨɞ: Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ 

ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɟ ɫ 

ɧɚɯɨɠɞɟɧɢɟɦ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɩɪɢɛɥɢɠɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ. 

ɉɨɫɥɟ ɱɟɝɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɥɭɱɲɢɦ ɧɚɣɞɟɧɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɚ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ.  
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2.2 Ɉɩɢɫɚɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɦɟɬɨɞɚ ɦɚɪɲɪɭɬɢɡɚɰɢɢ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɚ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢ 

ɩɨɫɬɪɨɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɟ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɛɭɞɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢɛɥɢɠɟɧɧɵɣ ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ, ɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɭɥɭɱɲɟɧɢɹ ɷɬɨɝɨ ɩɥɚɧɚ – ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɨɜ.  

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ – ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ. ȿё ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɡɚɞɚɱɭ ɨɛ 

ɨɩɬɢɦɚɥɶɧɨɦ ɩɥɚɧɟ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɢɡ ɩɭɧɤɬɨɜ ɨɬɩɪɚɜɥɟɧɢɹ ɜ ɩɭɧɤɬɵ 

ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɟɪɟɜɨɡɤɢ.  

ɉɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ. ɇɚ 

ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɩɨɪɨɠɧɢɯ ɟɡɞɨɤ ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢ 

ɢɡɜɟɫɬɧɵɯ ɟɡɞɤɚɯ ɫ ɝɪɭɡɨɦ (ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɡɚɞɚɧɢɟɦ ɧɚ ɩɟɪɟɜɨɡɤɭ) ɢ 

ɪɚɫɫɱɢɬɚɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɚ «ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ» ɟɡɞɤɚɯ ɛɟɡ ɝɪɭɡɚ 

ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ ɮɨɪɦɢɪɭɸɬɫɹ ɦɚɪɲɪɭɬɵ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ 

[11]. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɜ ɨɛɳɟɦ ɜɢɞɟ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɟ: 

Ɇɢɧɢɦɢɡɢɪɨɜɚɬɶ 

 

∑ ∑ ˔௜௝𝑥௜௝௡
௝=ଵ

௠
௜=ଵ ,                                                                                                             ሺʹ.ͳሻ 

 

ɉɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ 

 

∑ 𝑥௜௝ ൑ 𝑆௜௡
௝=ଵ  ሺ݅ = ͳ, ʹ, … , ݉ሻ,                                                                                  ሺʹ.ʹሻ 
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∑ 𝑥௜௝ ൒ ௝௠ܦ
௜=ଵ  ሺ݆ = ͳ, ʹ, … , ݊ሻ,                                                                                  ሺʹ.͵ሻ 

 𝑥௜௝ ൒ Ͳ ˇˎя ˅˔ˈ˘ ݅ и ݆,                                                                                             ሺʹ.Ͷሻ 

 

ɝɞɟ ݉ – ɱɢɫɥɨ ɩɨɫɬɚɜɳɢɤɨɜ; 

      ݊ – ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ; 

      𝑥௜௝ – ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɦɟɠɞɭ i ɢ j ɩɭɧɤɬɚɦɢ; 

      𝑆௜ – ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ; 

 ;௝ – ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɩɪɨɫɭܦ      

      ˔௜௝ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɭɧɤɬɚ i ɞɨ ɩɭɧɤɬɚ j. 

ɍɫɥɨɜɢɹ ɡɚɞɚɱɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ʉɚɠɞɵɣ 

ɩɨɫɬɚɜɳɢɤ ɞɨɥɠɟɧ ɞɚɬɶ ɩɨɬɪɟɛɢɬɟɥɹɦ ɫɬɨɥɶɤɨ ɩɪɨɞɭɤɰɢɢ, ɫɤɨɥɶɤɨ ɭ ɧɟɝɨ ɟɫɬɶ, 

ɬ. ɟ. 

 

𝑆௜ = ∑ 𝑥௜௝௡
௝=ଵ ,                                                                                                                ሺʹ.ͷሻ 

 

Ʉɚɠɞɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɞɨɥɠɟɧ ɩɨɥɭɱɢɬɶ ɫɬɨɥɶɤɨ, ɫɤɨɥɶɤɨ ɟɦɭ ɬɪɟɛɭɟɬɫɹ, ɬ.ɟ. 

 

௝ܦ = ∑ 𝑥௜௝௠
௜=ଵ ,                                                                                                               ሺʹ.͸ሻ 

 

ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɬɚɤɨɣ ɜɚɪɢɚɧɬ ɩɥɚɧɚ ɩɟɪɟɜɨɡɨɤ, ɱɬɨɛɵ ɬɪɚɧɫɩɨɪɬɧɚɹ 

ɪɚɛɨɬɚ ɛɵɥɚ ɦɢɧɢɦɚɥɶɧɚ, ɬ.ɟ. 

 

∑ ∑ ˔௜௝𝑥௜௝௡
௝=ଵ

௠
௜=ଵ = ݉݅݊,                                                                                                ሺʹ.͹ሻ 
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ȿɫɥɢ ɫɭɦɦɚ ɝɪɭɡɚ ɭ ɩɨɫɬɚɜɳɢɤɨɜ ɪɚɜɧɨ ɨɛɳɟɣ ɫɭɦɦɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ 

ɩɭɧɤɬɚɯ ɧɚɡɧɚɱɟɧɢɹ: 

 

∑ ܽ௜௠
௜=ଵ = ∑ ௝ܾ௡

௝=ଵ ,                                                                                                           ሺʹ.ͺሻ 

 

ɝɞɟ ܽ௜ – ɫɭɦɦɚ ɝɪɭɡɚ ɭ ɩɨɫɬɚɜɳɢɤɨɜ; 

      ௝ܾ – ɫɭɦɦɚ ɝɪɭɡɚ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɍɨ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɨɣ (ɢɥɢ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ). ȿɫɥɢ (2.8) ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ, ɬɨ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɡɚɞɚɱɢ ɧɚɡɵɜɚɟɬɫɹ ɨɬɤɪɵɬɨɣ (ɢɥɢ ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ). 

Ɂɚɩɢɫɶ ɢ ɪɟɲɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɦɟɬɨɞɨɦ ɩɨɬɟɧɰɢɚɥɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 

ɜ ɬɚɛɥɢɱɧɨ ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ 𝑥݆݅ 
ɧɚɡɵɜɚɟɬɫɹ ɩɥɚɧɨɦ ɩɟɪɟɜɨɡɨɤ ɢɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨɫɬɚɜɨɤ. ɗɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ 

ɧɚɡɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɪɢɬɟɪɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɟɲɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ 

ɨɩɨɪɧɵɣ ɩɥɚɧ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɢɯ ɚɜɬɨɦɨɛɢɥɟɣ.  

Ɉɩɨɪɧɵɣ ɩɥɚɧ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚ 

ɤɚɠɞɨɦ ɲɚɝɟ ɜ ɬɚɛɥɢɰɟ ɭɫɥɨɜɢɣ ɡɚɞɚɱɢ ɡɚɩɨɥɧɹɟɦ ɨɞɧɭ ɤɥɟɬɤɭ, ɤɨɬɨɪɚɹ 

ɧɚɡɵɜɚɟɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ. Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ ʠ௜௝ ɤɥɟɬɤɭ, ɝɞɟ i – ɧɨɦɟɪ ɩɭɧɤɬɚ 

ɨɬɩɪɚɜɥɟɧɢɹ (ɫɬɪɨɤɚ), j – ɧɨɦɟɪ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ (ɫɬɨɥɛɟɰ). Ʉɥɟɬɤɭ ʠ௜௝ 

ɡɚɩɨɥɧɹɟɦ ɬɚɤ, ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɹɥɢɫɶ ɩɨɥɧɨɫɬɶɸ ɩɨɬɪɟɛɧɨɫɬɢ ɩɭɧɤɬɚ 

ɧɚɡɧɚɱɟɧɢɹ j, ɥɢɛɨ ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɩɨɥɧɵɣ ɜɵɜɨɡ ɝɪɭɡɚ ɢɡ ɩɭɧɤɬɚ ɨɬɩɪɚɜɥɟɧɢɹ i. 

ɉɪɢ ɧɚɯɨɠɞɟɧɢɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɦɟɬɨɞɨɦ ɫɟɜɟɪɨ-

ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ, ɡɚɩɨɥɧɟɧɢɟ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ ɭɫɥɨɜɢɣ ɧɚɱɢɧɚɸɬ ɫ ɜɟɪɯɧɟɣ ɥɟɜɨɣ 

ɤɥɟɬɤɢ ɩɨɷɬɨɦɭ ɦɟɬɨɞ ɢ ɧɚɡɵɜɚɟɬɫɹ «ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ». 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɭɥɭɱɲɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɩɪɢɦɟɧɢɦ ɦɟɬɨɞ 

ɩɨɬɟɧɰɢɚɥɨɜ. ɉɨ ɮɨɪɦɭɥɟ (2.9) ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ 

ɜɟɥɢɱɢɧɭ – ɩɨɬɟɧɰɢɚɥ. 
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 ௜ܷ + ௝ܸ = ௜௝ܥ ,                                                                                                              ሺʹ.ͻሻ 

 

ɝɞɟ U – ɩɨɬɟɧɰɢɚɥ ɩɨ ɫɬɪɨɤɟ; 

      V – ɩɨɬɟɧɰɢɚɥ ɩɨ ɫɬɨɥɛɰɭ; 

ɉɪɢɧɢɦɚɟɦ ɩɨɬɟɧɰɢɚɥ ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɪɚɜɧɵɦ 0, ɬ.ɟ. ଵܷ = 0. ɉɨ 

ɡɚɝɪɭɠɟɧɧɵɦ ɤɥɟɬɤɚɦ ɩɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ (2.9) ɨɩɪɟɞɟɥɹɸɬ ɩɨɬɟɧɰɢɚɥɵ ɫɬɪɨɤ 

ɢ ɫɬɨɥɛɰɨɜ. 

ɍɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ, ɧɟ 

ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∑ ௜௝ܥ = ௜ܷ + ௝ܸ ൑ ௜௝ܥ ,                                                                                         ሺʹ.ͳͲሻ 

 

Ⱦɥɹ ɜɫɟɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɱɢɫɥɹɸɬ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ: 

௜௝ܥ∆  = ∑ ௜௝ܥ − ௜௝ܥ ,                                                                                               ሺʹ.ͳͳሻ 

 

ɋɪɟɞɢ ∆ܥ௜௝ ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. Ʉɥɟɬɤɭ ܥ௜௝, ɜ ɤɨɬɨɪɨɣ 

ɧɚɯɨɞɢɬɫɹ ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚɡɵɜɚɟɦ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɢ ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». 

ɇɚɱɢɧɚɟɦ ɫ ɷɬɨɣ ɤɥɟɬɤɢ ɩɨɫɬɪɨɟɧɢɟ ɤɨɧɬɭɪɚ ɩɟɪɟɫɱɟɬɚ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ, ɜɟɪɲɢɧɵ 

ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬɫɹ ɬɨɥɶɤɨ ɜ ɡɚɝɪɭɠɟɧɧɵɯ ɤɥɟɬɤɚɯ. ɉɨ ɤɨɧɬɭɪɭ, ɧɚɱɢɧɚɹ ɫ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɜɟɪɲɢɧɵ, ɢɞɟɦ ɩɨ ɜɟɪɲɢɧɚɦ ɢ ɩɨɦɟɱɚɟɦ ɢɯ, ɱɟɪɟɞɭɹ ɡɧɚɤɢ «+» 

ɢ «–». 

ɋɪɟɞɢ ɜɟɪɲɢɧ ɫ «–» ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ ܥ௜௝. Ʉ ɡɚɝɪɭɡɤɚɦ, 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ ɩɨɦɟɱɟɧɧɵɦ 

ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɢɫɤɥɸɱɚɟɬɫɹ 
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ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ 

ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

Ⱦɚɥɟɟ ɚɥɝɨɪɢɬɦ ɩɨɜɬɨɪɹɟɬɫɹ ɩɨɤɚ ɧɟ ɜɵɩɨɥɧɢɬɫɹ ɭɫɥɨɜɢɟ ௜ܷ + ௝ܸ ൑  .௜௝ܥ

ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɩɟɪɟɯɨɞɹɬ ɤ ɩɨɫɬɪɨɟɧɢɸ 

ɦɚɪɲɪɭɬɨɜ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ.  

ɋɨɜɦɟɳɟɧɧɚɹ ɦɚɬɪɢɰɚ – ɬɚɛɥɢɰɚ, ɜ ɤɨɬɨɪɨɣ ɡɚɩɢɫɚɧɵ ɩɨɪɨɠɧɢɟ ɢ 

ɝɪɭɠɟɧɵɟ ɟɡɞɤɢ. Ƚɪɭɠɟɧɵɟ ɟɡɞɤɢ – ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɥɟɬɤɢ (ɱɟɪɧɵɟ), ɩɨɪɨɠɧɢɟ 

– ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɥɟɬɤɢ (ɤɪɚɫɧɵɟ). ɍ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ ɫɭɦɦɚ ɩɨ ɤɚɠɞɨɦɭ 

ɫɬɨɥɛɰɭ ɢ ɫɬɪɨɤɟ ɝɪɭɠɟɧɵɯ ɢ ɩɨɪɨɠɧɢɯ ɟɡɞɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɨɞɢɧɚɤɨɜɚ. 

ɋɧɚɱɚɥɚ ɫɮɨɪɦɢɪɭɸɬɫɹ ɦɚɹɬɧɢɤɨɜɵɟ ɦɚɪɲɪɭɬɵ. Ɇɚɹɬɧɢɤɨɜɵɟ ɦɚɪɲɪɭɬɵ 

ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɥɟɬɨɤ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɤɚɤ ɝɪɭɠɟɧɵɟ, ɬɚɤ ɢ ɩɨɪɨɠɧɢɟ ɟɡɞɤɢ. ȿɡɞɤɢ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɦɚɹɬɧɢɤɨɜɵɟ 

ɦɚɪɲɪɭɬɵ ɢɡ ɫɨɜɦɟɳёɧɧɨɣ ɦɚɬɪɢɰɵ, ɭɞɚɥɹɸɬɫɹ. 

ɑɬɨɛɵ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɨɜɦɟɳɟɧɧɨɣ 

ɦɚɬɪɢɰɟ ɩɨɫɬɪɨɢɬɶ ɤɨɧɬɭɪ, ɤɨɬɨɪɵɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ – ɩɪɢ 

ɨɛɯɨɞɟ ɤɨɧɬɭɪɚ ɩɨ ɱɚɫɨɜ ɢɥɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɞɨɥɠɧɵ ɱɟɪɟɞɨɜɚɬɶɫɹ ɭɝɥɵ 

ɤɨɧɬɭɪɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɥɟɬɤɚɯ ɫ ɩɨɪɨɠɧɢɦɢ ɢ ɝɪɭɠɟɧɧɵɦɢ ɟɡɞɤɚɦɢ. Ʉɨɥɶɰɟɜɨɣ 

ɦɚɪɲɪɭɬ ɮɨɪɦɢɪɭɟɬɫɹ ɫ ɥɸɛɨɣ ɝɪɭɠɟɧɨɣ ɟɡɞɤɢ. 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɭɜɢɞɟɬɶ ɭɥɭɱɲɟɧɢɟ ɩɥɚɧɚ. Ɂɧɚɱɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɨɩɨɪɧɨɝɨ 

ɩɥɚɧɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

𝐹ሺ𝑥ሻ = ∑ ∑ ˔௜௝𝑥௜௝௡
௝=ଵ

௠
௜=ଵ ,                                                                                            ሺʹ.ͳʹሻ 

 

ɑɬɨɛɵ ɩɟɪɟɣɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɪɟɲɟɧɢɸ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɟɬɶ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɨɫɭɳɟɫɬɜɢɬɶ 

ɪɚɫɱɟɬ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ.  
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2.2.1 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ 

 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɫɜɹɡɚɧɨ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɤɥɚɫɫɢɱɟɫɤɨɣ ɢ ɫɨɜɪɟɦɟɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɞɥɹ ɪɟɲɟɧɢɹ 

ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. ɉɨ ɫɜɨɟɦɭ ɯɚɪɚɤɬɟɪɭ ɪɟɲɚɟɦɵɟ ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɡɚɞɚɱɢ ɦɨɠɧɨ 

ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɜɨɡɤɢ 

ɝɪɭɡɨɜ; ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɟɪɟɜɨɡɨɱɧɵɦ ɩɪɨɰɟɫɫɨɦ; ɫɬɚɬɢɫɬɢɤɚ.  

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ ɫɜɹɡɚɧɚ ɫ 

ɪɚɫɱɟɬɨɦ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ, 

ɫɨɫɬɚɜɥɟɧɢɟɦ ɪɚɰɢɨɧɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɩɪɢ ɦɚɫɫɨɜɵɯ ɢ ɦɟɥɤɨɩɚɪɬɢɨɧɧɵɯ 

ɩɟɪɟɜɨɡɤɚɯ, ɪɚɰɢɨɧɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ, ɡɚɤɪɟɩɥɟɧɢɟɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚ ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹɦɢ ɢ 

ɞɪɭɝɢɦɢ ɜɨɩɪɨɫɚɦɢ.  

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ 

ɧɚɯɨɠɞɟɧɢɹ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɝɪɭɡɨɨɛɪɚɡɭɸɳɢɦɢ ɢ 

ɝɪɭɡɨɩɨɝɥɨɳɚɸɳɢɦɢ ɩɭɧɤɬɚɦɢ. ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɩɭɧɤɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ: ɡɚɦɟɪ ɧɚ ɦɟɫɬɧɨɫɬɢ 

ɩɨ ɫɩɢɞɨɦɟɬɪɭ ɚɜɬɨɦɨɛɢɥɹ, ɧɚɯɨɠɞɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɤɚɪɬɵ (ɢɥɢ ɫɯɟɦɵ) ɝɨɪɨɞɚ 

ɢɥɢ ɪɚɣɨɧɚ ɢ ɪɚɫɱɟɬ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɧɚ ɗȼɆ. ɉɟɪɜɵɟ ɞɜɚ ɦɟɬɨɞɚ 

ɬɪɟɛɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɩɪɨɰɟɫɫ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɜɨɡɤɚɦɢ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɧɚ ɗȼɆ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɫɥɟɞɭɟɬ 

ɫɨɡɞɚɬɶ ɜ ɩɚɦɹɬɢ ɦɚɲɢɧɵ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. ȿɟ ɪɚɡɪɚɛɨɬɤɚ – ɩɪɨɰɟɫɫ 

ɬɪɭɞɨɟɦɤɢɣ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ. Ɉɞɧɚɤɨ, 

ɪɚɡɪɚɛɨɬɚɜ ɦɨɞɟɥɶ ɨɞɢɧ ɪɚɡ, ɦɨɠɧɨ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ 

ɨɱɟɧɶ ɛɵɫɬɪɨ ɨɩɪɟɞɟɥɢɬɶ ɤɪɚɬɱɚɣɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɢɧɬɟɪɟɫɭɸɳɢɦɢ 

ɩɭɧɤɬɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. 

Ɇɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɢɝɭɪɭ 

(ɝɪɚɮ), ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɟɪɲɢɧ (ɬɨɱɟɤ) ɢ ɨɬɪɟɡɤɨɜ (ɪɟɛɟɪ), ɫɨɟɞɢɧɹɸɳɢɯ ɷɬɢ 

ɜɟɪɲɢɧɵ (ɬɨɱɤɢ ɝɪɚɮɚ). Ⱦɥɹ ɟɟ ɩɨɫɬɪɨɟɧɢɹ ɛɟɪɟɦ ɫɯɟɦɭ ɞɨɪɨɠɧɨɣ ɫɟɬɢ. ɇɚ 
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ɩɟɪɜɨɦ ɷɬɚɩɟ ɢɡ ɞɨɪɨɠɧɨɣ ɫɟɬɢ ɢɫɤɥɸɱɚɟɦ ɭɥɢɰɵ, ɩɟɪɟɭɥɤɢ ɢ ɬ. ɩ., ɧɟ ɢɦɟɸɳɢɟ 

ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɪɚɧɡɢɬɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɫɥɭɠɚɳɢɟ ɞɥɹ ɩɨɞɴɟɡɞɚ ɤ 

ɞɨɦɚɦ, ɡɚɜɨɞɚɦ ɢ ɬ. ɞ.), ɢ ɩɨɥɭɱɚɟɦ ɫɯɟɦɭ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. Ⱦɚɥɟɟ, ɨɛɨɡɧɚɱɢɜ 

ɩɟɪɟɤɪɟɫɬɤɢ ɜɟɪɲɢɧɚɦɢ ɢ ɫɨɟɞɢɧɢɜ ɢɯ ɪɟɛɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɥɢɧɵ, 

ɩɪɢɯɨɞɢɦ ɤ ɦɨɞɟɥɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. 

Ʉɚɠɞɨɣ ɜɟɪɲɢɧɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɩɪɢɫɜɚɢɜɚɸɬ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ. 

Ɉɬɪɟɡɤɢ (ɪɟɛɪɚ), ɫɨɟɞɢɧɹɸɳɢɟ ɫɨɫɟɞɧɢɟ ɜɟɪɲɢɧɵ, ɧɚɡɵɜɚɸɬ ɡɜɟɧɶɹɦɢ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɜɟɪɲɢɧ ɢ ɡɜɟɧɶɟɜ – ɦɨɞɟɥɶ (ɝɪɚɮ) 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ. ɉɪɨɟɡɞɵ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɞɜɢɠɟɧɢɟɦ ɨɬɪɚɠɚɸɬ 

(ɦɨɞɟɥɢɪɭɸɬ) ɩɨɫɪɟɞɫɬɜɨɦ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɡɜɟɧɚ ɝɪɚɮɚ (ɪɟɛɪɨ ɫɨ ɫɬɪɟɥɤɨɣ). 

ɉɪɢ ɪɚɫɱɟɬɟ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɨɪɝɚɧɢɡɚɰɢɸ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɨɬɪɚɠɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɫɟɬɢ [11].  

Ⱦɥɹ ɜɜɨɞɚ ɦɨɞɟɥɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɜ ɩɚɦɹɬɶ ɗȼɆ ɞɚɧɧɵɟ ɫɥɟɞɭɟɬ 

ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ȼ1 ɩɪɢɥɨɠɟɧɢɹ Ȼ.  

Ʉɚɪɬɚ ɭɱɚɫɬɤɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, ɫɯɟɦɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɭɱɚɫɬɤɚ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ ɧɚ ɤɚɪɬɟ ɢ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ ȼ1 

– ȼ3 ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

 

2.2.2 Ɋɚɫɱɟɬ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ 

 

Ɋɚɫɱɟɬ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɧɚ ɉɄ ɜ ɩɪɨɝɪɚɦɦɟ RKR 

Version 3.0. Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɩɨɧɚɞɨɛɢɬɫɹ ɦɨɞɟɥɶ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ, ɞɚɧɧɵɟ ɤɨɬɨɪɨɣ ɜɨɡɶɦɟɦ ɢɡ ɬɚɛɥɢɰɵ Ȼ1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

Ɉɛɳɢɣ ɜɢɞ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. Ⱦɚɥɟɟ ɜɧɨɫɢɦ ɞɚɧɧɵɟ ɦɨɞɟɥɢ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɜ ɩɪɨɝɪɚɦɦɭ (ɪɢɫ. 2.2). ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɝɪɚɦɦɚ ɪɚɫɫɱɢɬɚɟɬ 

ɤɪɚɬɱɚɣɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ ɦɨɞɟɥɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɢ ɜɵɜɟɞɟɬ 

ɧɚ ɷɤɪɚɧ ɨɤɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜ ɬɟɤɫɬɨɜɨɦ ɩɨɥɟ (ɪɢɫ. 2.3). 
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Ɋɢɫɭɧɨɤ 2.1 – Ɉɛɳɢɣ ɜɢɞ ɩɪɨɝɪɚɦɦɵ RKR Version 3.0 

 

 

Ɋɢɫɭɧɨɤ 2.2 – Ɍɪɚɧɫɩɨɪɬɧɚɹ ɦɨɞɟɥɶ ɜ ɩɪɨɝɪɚɦɦɟ RKR Version 3.0 



41 
 

 

Ɋɢɫɭɧɨɤ 2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ RKR Version 3.0 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɥɭɱɟɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ RKR Version 3.0 

ɫɨɫɬɚɜɢɦ ɦɚɬɪɢɰɭ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɤɚɪɶɟɪɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ. ȼ 

ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ ɩɨɫɬɚɜɳɢɤɨɜ (ɤɚɪɶɟɪɵ) ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 

(ɤɥɢɟɧɬɵ). Ɇɚɬɪɢɰɚ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.2, ɝɞɟ ɉ(1-

5) – ɷɬɨ ɩɨɫɬɚɜɳɢɤɢ (ɤɚɪɶɟɪɵ), ɚ Ʉ(1-10) – ɷɬɨ ɩɨɬɪɟɛɢɬɟɥɢ (ɤɥɢɟɧɬɵ), ɱɢɫɥɨ ɜ 

ɫɤɨɛɤɚɯ – ɷɬɨ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɜɟɪɲɢɧɵ ɜ ɦɨɞɟɥɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ (ɪɢɫ. ȼ3 

ɩɪɢɥɨɠɟɧɢɹ ȼ). 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨɫɬɚɜɳɢɤɨɜ (ɤɚɪɶɟɪɵ) ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ (ɤɥɢɟɧɬɨɜ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ʉɚɪɶɟɪ ɉɪɢɞɨɪɨɠɧɵɣ ɉ1(7) 
Ʉɚɪɶɟɪ ɉɟɫɱɚɧɤɚ ɉ2(35) 
Ʉɚɪɶɟɪ Ɍɟɪɟɧɬɶɟɜɨ ɉ3(56) 
Ʉɚɪɶɟɪ Ȼɟɪɟɡɨɜɤɚ ɉ4(64) 
Ʉɚɪɶɟɪ ɏɆɁ ɉ5(71) 
ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» Ʉ1(4) 
ɈɈɈ «ɗɤɨ-ɩɪɨɦ» Ʉ2(10) 
ɈɈɈ ɋɁ «ɉɪɨɟɤɬ ɠɢɜɟɦ» Ʉ3(13) 
ɈɈɈ «Ɇɨɞɭɥɶ» Ʉ4(27) 
ɈɈɈ «ɂɧɜɟɫɬ ɩɥɸɫ» Ʉ5(36) 
ɈɈɈ ɋɁ «Ɇ-3 ȽɊɍɉɉ» Ʉ6(49) 
ɈɈɈ ɋɁ «ɋɬɪɨɣ ɰɟɧɬɪ» Ʉ7(59) 
ɈɈɈ «Ⱦɨɛɪɨɞɨɦ-ɪɟɝɢɨɧ» Ʉ8(63) 
ɈɈɈ «Ʉɪɚɫɂɧɠɟɧɟɪɉɪɨɟɤɬ» Ʉ9(73) 
ɈɈɈ «Ɇɨɧɬɚɠ-ɋɬɪɨɣ» Ʉ10(80) 
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Ɍɚɛɥɢɰɚ 2.2 – Ɇɚɬɪɢɰɚ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɤɚɪɶɟɪɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ 

Ɉɬ 
Ⱦɨ 

ɉ1(7) ɉ2(35) ɉ3(56) ɉ4(64) ɉ5(71) Ʉ1(4) Ʉ2(10) Ʉ3(13) Ʉ4(27) Ʉ5(36) Ʉ6(49) Ʉ7(59) Ʉ8(63) Ʉ9(73) Ʉ10(80) 

ɉ1(7) 0 31200 36800 31300 37230 33400 14900 25800 19000 20900 35550 42800 30700 31030 32460 

ɉ2(35) 31200 0 34600 27730 30360 31030 19100 24400 13230 10300 29130 40600 25630 24610 23630 

ɉ3(56) 36800 34600 0 14400 35950 46600 36700 40400 30800 24300 36700 6000 15600 32030 25300 

ɉ4(64) 31300 27730 14400 0 27150 37100 25200 30500 19300 18800 27900 20400 5000 23230 16500 

ɉ5(71) 37230 30360 35950 27150 0 25700 24130 21780 18230 26260 12000 41950 22350 6700 11950 

Ʉ1(4) 33400 31030 46600 37100 23230 0 21500 12300 17800 26930 13700 52600 33000 16530 25860 

Ʉ2(10) 14900 19100 36700 25200 24130 21500 0 12700 5900 15000 22450 42700 23100 17930 19360 

Ʉ3(13) 25800 24400 40400 30500 18530 12300 12700 0 11200 20300 14050 46400 26800 11830 19660 

Ʉ4(27) 19000 13230 30800 19300 18230 17800 5900 11200 0 9130 17000 36800 17200 12480 13460 

Ʉ5(36) 20900 10300 24300 18800 26260 26930 15000 20300 9130 0 25030 30300 18200 20510 19530 

Ʉ6(49) 35550 29130 36700 27900 12000 13700 22450 14050 17000 25030 0 42700 23100 5300 15230 

Ʉ7(59) 42800 40600 6000 20400 41950 52600 42700 46400 36800 30300 42700 0 21600 38030 31300 

Ʉ8(63) 30700 25630 15600 5000 22350 33000 23100 26800 17200 18200 23100 21600 0 18430 11700 

Ʉ9(73) 31030 24610 32030 23230 6700 16530 17930 11830 12480 20510 5300 38030 18430 0 9930 

Ʉ10(80) 32460 23630 25300 16500 11950 25860 19360 19660 13460 19530 15230 31300 11700 9930 0 



2.3 ɉɨɫɬɪɨɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ 

 

ɋɨɫɬɚɜɢɦ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɨɩɪɟɞɟɥɢɦ 

ɧɚ ɫɤɨɥɶɤɨ ɭɦɟɧɶɲɢɥɫɹ ɩɨɪɨɠɧɢɣ ɩɪɨɛɟɝ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɪɟɫɭɪɫɨɦ ɹɜɥɹɸɬɫɹ 

ɩɨɪɨɠɧɢɟ ɚɜɬɨɦɨɛɢɥɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɟɫɭɪɫɚ – ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɢ, 

ɩɨɬɪɟɛɢɬɟɥɟɦ ɪɟɫɭɪɫɚ – ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɢ. Ⱥ ɬɚɤɠɟ ɩɨɫɬɪɨɢɦ ɨɩɬɢɦɚɥɶɧɵɟ 

ɦɚɪɲɪɭɬɵ. 

Ɍɪɚɧɫɩɨɪɬɧɭɸ ɡɚɞɚɱɭ ɪɟɲɢɦ ɦɟɬɨɞɨɦ ɩɨɬɟɧɰɢɚɥɨɜ. ɇɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ 

ɩɥɚɧ ɫɮɨɪɦɢɪɭɟɦ ɦɟɬɨɞɨɦ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3, ɝɞɟ ɭɤɚɡɚɧɵ ɩɨɫɬɚɜɳɢɤɢ 

(ɤɚɪɶɟɪɵ), ɩɨɬɪɟɛɢɬɟɥɢ (ɤɥɢɟɧɬɵ), ɚ ɬɚɤɠɟ ɨɛɴɟɦ ɩɨɫɬɚɜɨɤ. Ɋɚɡɦɟɳɟɧɢɟ 

ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ (Ʉ) ɢ ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ (ɉ) ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 1. 

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ɋɚɡɦɟɳɟɧɢɟ ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ (Ʉ) ɢ ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ (ɉ) 
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Ɍɚɛɥɢɰɚ 2.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɨɫɬɚɜɳɢɤɢ (ɤɚɪɶɟɪɵ) ɉɨɬɪɟɛɢɬɟɥɢ (ɤɥɢɟɧɬɵ) Ɉɛɴɟɦ ɩɨɫɬɚɜɨɤ 

ɉɟɫɱɚɧɤɚ ɉ2(35) ɈɈɈ «ɂɧɜɟɫɬ ɩɥɸɫ» Ʉ5(36) 600 

Ʉɚɪɶɟɪ ɏɆɁ ɉ5(71) ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» Ʉ1(4) 900 

ɉɪɢɞɨɪɨɠɧɵɣ ɉ1(7) ɈɈɈ «ȺɊɋ-ȽɊɍɉɉ» Ʉ1(4) 400 

Ʉɚɪɶɟɪ ɏɆɁ ɉ5(71) ɈɈɈ ɋɁ «Ɇ-3 ȽɊɍɉɉ» Ʉ6(49) 500 

ɉɟɫɱɚɧɤɚ ɉ2(35) ɈɈɈ ɋɁ «Ɇ-3 ȽɊɍɉɉ» Ʉ6(49) 350 

ɉɪɢɞɨɪɨɠɧɵɣ ɉ1(7) ɈɈɈ «ɗɤɨ-ɩɪɨɦ» Ʉ2(10) 750 

ɉɟɫɱɚɧɤɚ ɉ2(35) ɈɈɈ «ɗɤɨ-ɩɪɨɦ» Ʉ2(10) 500 

ɉɟɫɱɚɧɤɚ ɉ2(35) ɈɈɈ «Ɇɨɞɭɥɶ» Ʉ4(27) 300 

Ȼɟɪɟɡɨɜɤɚ ɉ4(64) ɈɈɈ «Ⱦɨɛɪɨɞɨɦ-ɪɟɝɢɨɧ» Ʉ8(63) 1000 

Ɍɟɪɟɧɬɶɟɜɨ ɉ3(56) ɈɈɈ ɋɁ «ɋɬɪɨɣ ɰɟɧɬɪ» Ʉ7(59) 950 

Ɍɟɪɟɧɬɶɟɜɨ ɉ3(56) ɈɈɈ «Ɇɨɧɬɚɠ-ɋɬɪɨɣ» Ʉ10(80) 400 

Ȼɟɪɟɡɨɜɤɚ ɉ4(64) ɈɈɈ ɋɁ «ɉɪɨɟɤɬ ɠɢɜɟɦ» Ʉ3(13) 1000 

Ʉɚɪɶɟɪ ɏɆɁ ɉ5(71) ɈɈɈ ɋɁ «ɉɪɨɟɤɬ ɠɢɜɟɦ» Ʉ3(13) 650 

Ȼɟɪɟɡɨɜɤɚ ɉ4(64) ɈɈɈ «Ʉɪɚɫɂɧɠɟɧɟɪɉɪɨɟɤɬ» Ʉ9(73) 350 

 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.3 ɢ ɦɚɬɪɢɰɭ ɤɪɚɬɱɚɣɲɢɯ ɪɚɫɫɬɨɹɧɢɣ ɢɡ 

ɬɚɛɥɢɰɵ 2.2, ɫɨɫɬɚɜɢɦ ɩɥɚɧ ɩɨɫɬɚɜɨɤ, ɤɨɬɨɪɵɣ ɨɬɪɚɠɟɧ ɜ ɬɚɛɥɢɰɟ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.4 – ɉɥɚɧ ɩɨɫɬɚɜɨɤ 

ɉɨɤɚɡɚɬɟɥɢ 
ɉɨɬɪɟɛɢɬɟɥɢ 

Ʉ1 (4) Ʉ2 (10) Ʉ3 (13) Ʉ4 
(27) 

Ʉ5 
(36) 

Ʉ6 
(49) 

Ʉ7 
(59) 

Ʉ8 
(63) 

Ʉ9 
(73) 

Ʉ10 
(80) 

ɋɭɦɦɚ 

ɉ
ɨɫ

ɬɚ
ɜɳ

ɢɤ
ɢ  

ɉ1(7) [400] 
33400 

[750] 
14900 

 
25800 

 
19000 

 
20900 

 
35550 

 
42800 

 
30700 

 
31030 

 
32460 

1150 

ɉ2(35)  
31030 

[500] 
19100 

 
24400 

[300] 
13230 

[600] 
10300 

[350] 
29130 

 
40600 

 
25630 

 
24610 

 
23630 

1750 

ɉ3(56)  
46600 

 
36700 

 
40400 

 
30800 

 
24300 

 
36700 

[950] 
6000 

 
15600 

 
32030 

[400] 
25300 

1350 

ɉ4(64)  
37100 

 
25200 

[1000] 
30500 

 
19300 

 
18800 

 
27900 

 
20400 

[1000] 
5000 

[350] 
23230 

 
16500 

2350 

ɉ5(71) [900] 
25700 

 
24130 

[650] 
21780 

 
18230 

 
26260 

[500] 
12000 

 
41950 

 
22350 

 
6700 

 
11950 

2050 

ɋɭɦɦɚ 1300 1250 1650 300 600 850 950 1000 350 400 8650 

 

Ɉɩɢɪɚɹɫɶ ɧɚ ɬɚɛɥɢɰɭ 2.4, ɧɚ ɪɢɫɭɧɤɟ 2.5 ɫɨɫɬɚɜɢɦ ɧɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ 

ɩɥɚɧ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɪɟɫɭɪɫɨɦ ɹɜɥɹɸɬɫɹ ɩɨɪɨɠɧɢɟ ɚɜɬɨɦɨɛɢɥɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ 

ɪɟɫɭɪɫɚ – ɩɨɬɪɟɛɢɬɟɥɢ, ɩɨɬɪɟɛɢɬɟɥɟɦ ɪɟɫɭɪɫɚ – ɩɨɫɬɚɜɳɢɤɢ.  
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ɉɪɢ ɧɚɯɨɠɞɟɧɢɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ, ɡɚɩɨɥɧɟɧɢɟ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ ɭɫɥɨɜɢɣ ɧɚɱɢɧɚɸɬ ɫ 

ɜɟɪɯɧɟɣ ɥɟɜɨɣ ɤɥɟɬɤɢ ɩɨɷɬɨɦɭ ɦɟɬɨɞ ɢ ɧɚɡɵɜɚɟɬɫɹ «ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ 

ɭɝɥɚ». 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɇɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɢɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɉɟɪɟɣɞɟɦ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɦɟɬɨɞɨɦ ɩɨɬɟɧɰɢɚɥɨɜ. ɉɨ ɮɨɪɦɭɥɟ (2.9) 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ – ɩɨɬɟɧɰɢɚɥ. ɉɨɬɟɧɰɢɚɥ 

ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɪɚɜɟɧ 0 (U1 = 0). Ⱦɥɹ ɞɪɭɝɢɯ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɩɨɬɟɧɰɢɚɥ ɧɚɣɞɟɦ, 

ɫɥɟɞɭɹ ɩɨ ɡɚɝɪɭɠɟɧɧɵɦ ɤɥɟɬɤɚɦ. 

 

V1 = C11 – U1 = 33400 – 0 = 33400 

 

U2 = C21 – V1 = 31030 – 33400 = -2370 

 

V2 = C22 – U2 = 19100 – (-2370) = 21470 

 

V3 = C23 – U2 = 24400 – (-2370) = 26770 
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U3 = C33 – V3 = 40400 – 26770 = 13630 

 

V4 = C34 – U3 = 30800 – 13630 = 17170 

 

U4 = C44 – V4 = 19300 – 17170 = 2130 

 

V5 = C45 – U4 = 18800 – 2130 = 16670 

 

V6 = C46 – U4 = 27900 – 2130 = 25770 

 

V7 = C47 – U4 = 20400 – 2130 = 18270 

 

U5 = C57 – V7 = 41950 – 18270 = 23680 

 

V8 = C58 – U5 = 22350 – 23680 = -1330 

 

V9 = C59 – U5 = 6700 – 23680 = -16980 

 

V10 = C510 – U5 = 11950 – 23680 = -11730 

 

ɇɚ ɪɢɫɭɧɤɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦɢ 

ɩɨɬɟɧɰɢɚɥɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (2.9). 
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Ɋɢɫɭɧɨɤ 2.6 – ɇɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɫ ɩɨɬɟɧɰɢɚɥɚɦɢ 

 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɩɨɪɧɵɣ ɩɥɚɧ ɧɚ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ 

ɞɥɹ ɜɫɟɯ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ ɩɨ ɮɨɪɦɭɥɟ (2.10). 

Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ 

ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij: 

 

∑C37 = 13630 + 18270 ≥ 6000 

 

∑C51 = 23680 + 33400 ≥ 25700 

 

∑C53 = 23680 + 26770 ≥ 21780 

 

∑C54 = 23680 + 17170 ≥ 18230 

  

∑C56 = 23680 + 25770 ≥ 12000 

 

Ⱦɥɹ ɜɫɟɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). 
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∆C37 = (13630 + 18270) – 6000 = 25900 

 

∆C51 = (23680 + 33400) – 25700 = 31380 

 

∆C53 = (23680 + 26770) – 21780 = 28670 

 

∆C54 = (23680 + 17170) – 18230 = 22620 

  

∆C56 = (23680 + 25770) – 12000 = 37450 

 

ɋɪɟɞɢ 𝛥С௜௝ ɧɭɠɧɨ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɧɚɲɟɦ ɪɚɫɱɟɬɟ ɷɬɨ 

ɤɥɟɬɤɚ (C56), ɧɚɡɵɜɚɟɦ ɟɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɢ ɩɨɦɟɱɚɟɦ ɡɧɚɤɨɦ «+». ɉɨɫɬɪɨɟɧɢɟ 

ɤɨɧɬɭɪɚ ɩɟɪɟɫɱɟɬɚ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɧɚɱɢɧɚɟɦ ɢɦɟɧɧɨ ɫ ɷɬɨɣ ɤɥɟɬɤɢ. Ʉɨɧɬɭɪ 

ɞɨɥɠɟɧ ɫɬɪɨɢɬɶɫɹ ɩɨ ɡɚɝɪɭɠɟɧɧɵɦ ɤɥɟɬɤɚɦ, ɩɪɢ ɷɬɨɦ ɜ ɜɟɪɲɢɧɚɯ ɡɧɚɤɢ 

ɱɟɪɟɞɭɸɬɫɹ. 

ɋɪɟɞɢ ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ 

ɡɚɝɪɭɡɤɭ (ɋ57). Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ 

ɨɬ ɡɚɝɪɭɡɨɤ ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 

ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ 

ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ 

ɡɚɝɪɭɡɤɚɦɢ.  

ɇɚ ɪɢɫɭɧɤɟ 2.7 ɩɪɟɞɫɬɚɜɥɟɧ ɨɩɢɫɚɧɧɵɣ 1 ɲɚɝ ɩɪɢɜɟɞɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ. 
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Ɋɢɫɭɧɨɤ 2.7 – ɒɚɝ 1 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.7 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C56 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C57(–) C47(+) C46(–).  

ɋɥɟɞɭɸɳɢɣ ɲɚɝ ɞɟɥɚɟɦ ɬɨɱɧɨ ɩɨ ɬɚɤɨɦɭ ɠɟ ɚɥɝɨɪɢɬɦɭ. ɋɧɚɱɚɥɚ ɫɱɢɬɚɟɦ 

ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ. ɉɨ ɮɨɪɦɭɥɟ (2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ 

ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ 

ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ 

ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C37, C38, C48. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ 

ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ 

ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ C38, ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 2 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 2.8. 
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Ɋɢɫɭɧɨɤ 2.8 – ɒɚɝ 2 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.8 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C38 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C34(–) C44(+) C46(–) C56(+) C58(–). ɋɪɟɞɢ ɜɟɪɲɢɧ, 

ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C34), ɤɨɬɨɪɚɹ ɪɚɜɧɚ 

50. Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ 

ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, 

ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №3. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C42, 

C43, C48, C51, C53. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 

ɤɥɟɬɤɭ C48, ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 3 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.9.  
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Ɋɢɫɭɧɨɤ 2.9 – ɒɚɝ 3 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.9 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C48 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C46(–) C56(+) C58(–). ɋɪɟɞɢ ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–

», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C46 = 500). Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ 

ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» 

ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, 

ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №4. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C37, 

C51, C53, C54. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ C51, 

ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 4 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10.  
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Ɋɢɫɭɧɨɤ 2.10 – ɒɚɝ 4 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.10 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C51 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C21(–) C23(+) C33(–) C38(+) C58(–). ɋɪɟɞɢ ɜɟɪɲɢɧ, 

ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C21 = 150). Ʉ 

ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ 

ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, 

ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №5. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C12, 

C13, C14, C15, C37, C53, C54. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 

ɤɥɟɬɤɭ C12, ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 5 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.11. 
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Ɋɢɫɭɧɨɤ 2.11 – ɒɚɝ 5 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.11 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C21 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C11(–) C51(+) C58(–) C38(+) C33(–) C23(+) C22(–). ɋɪɟɞɢ 

ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C58 = 300). 

Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ 

ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, 

ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №6. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C37. 

Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɱɢɫɥɹɟɦ 

ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ C37, ɩɨɦɟɱɚɟɦ ɟɟ 

ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 6 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
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Ɋɢɫɭɧɨɤ 2.12 – ɒɚɝ 6 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.12 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C37 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C38(–) C48 (+) C47(–). ɋɪɟɞɢ ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ 

«–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C38 = 500). Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ 

ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» 

ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, 

ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №7. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C46, 

C49, C410. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ C410, 

ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 7 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
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Ɋɢɫɭɧɨɤ 2.13 – ɒɚɝ 7 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.13 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C410 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C510(–) C51(+) C11(–) C12(+) C22(–) C23(+) C33(–) C37(+) C47(–

). ɋɪɟɞɢ ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ 

(C510 = 400). Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ 

ɡɚɝɪɭɡɨɤ ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ 

ɡɚɝɪɭɡɤɚ ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ 

ɡɚɝɪɭɠɟɧɧɨɣ, ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №8. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɧɟ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɫɭɳɟɫɬɜɭɸɬ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ, ɞɥɹ ɤɨɬɨɪɵɯ ∑Cij = Ui + Vj ≥ Cij – ɷɬɨ C41, 

C46, C49. Ⱦɥɹ ɷɬɢɯ ɤɥɟɬɨɤ, ɜ ɤɨɬɨɪɵɯ ɭɫɥɨɜɢɟ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ 

ɜɵɱɢɫɥɹɟɦ ɪɚɡɧɢɰɭ ɩɨ ɮɨɪɦɭɥɟ (2.11). ɇɚɯɨɞɢɦ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ C41, 

ɩɨɦɟɱɚɟɦ ɟɟ ɡɧɚɤɨɦ «+». Ʉɨɧɬɭɪ 8 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.14. 
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Ɋɢɫɭɧɨɤ 2.14 – ɒɚɝ 8 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.14 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C41 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C47(–) C37(+) C33(–) C23(+) C22(–) C12(+) C11(–). ɋɪɟɞɢ 

ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C47 = 50). 

Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ 

ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, 

ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

ɒɚɝ №9. ɋɱɢɬɚɟɦ ɧɨɜɵɟ ɩɨɬɟɧɰɢɚɥɵ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (2.9). ɉɨ ɮɨɪɦɭɥɟ 

(2.10) ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɞɥɹ ɜɫɟɯ ɤɥɟɬɨɤ 

ɬɚɛɥɢɰɵ, ɧɟ ɢɦɟɸɳɢɯ ɡɚɝɪɭɡɤɭ. Ɉɩɨɪɧɵɣ ɩɥɚɧ ɫɬɚɥ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 

ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɸ ∑Cij = Ui + Vj ≤ Cij. Ɉɞɧɚɤɨ, 

ɫɥɟɞɭɟɬ ɩɨɫɬɪɨɢɬɶ ɟɳɟ ɨɞɢɧ ɤɨɧɬɭɪ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɤɢɥɨɦɟɬɪɚɠ 

ɩɨɪɨɠɧɢɯ ɟɡɞɨɤ. ɋɪɟɞɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ ɧɚɣɞɟɦ 

ɦɚɤɫɢɦɚɥɶɧɨɟ – ɷɬɨ C35. Ɉɬɦɟɬɢɦ ɟɟ, ɤɚɤ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɥɟɬɤɭ, ɩɨɫɬɚɜɢɦ ɡɧɚɤ 

«+». Ʉɨɧɬɭɪ 9 ɲɚɝɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.15. 
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Ɋɢɫɭɧɨɤ 2.15 – ɒɚɝ 9 ɩɨ ɩɪɢɜɟɞɟɧɢɸ ɡɚɞɚɱɢ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ 

 

ɇɚ ɪɢɫɭɧɤɟ 2.15 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɨɧɬɭɪ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɟɬɨɤ: 

C35 (+, ɩɨɬɟɧɰɢɚɥɶɧɚɹ) C45(–) C41(+) C11(–) C12(+) C22(–) C23(+) C33(–). ɋɪɟɞɢ 

ɜɟɪɲɢɧ, ɨɬɦɟɱɟɧɧɵɯ ɡɧɚɤɨɦ «–», ɧɚɯɨɞɢɦ ɫɚɦɭɸ ɦɚɥɟɧɶɤɭɸ ɡɚɝɪɭɡɤɭ (C11 ɢ C33). 

Ʉ ɡɚɝɪɭɡɤɚɦ, ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «+» ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢɛɚɜɥɹɟɦ, ɚ ɨɬ ɡɚɝɪɭɡɨɤ 

ɩɨɦɟɱɟɧɧɵɦ ɡɧɚɤɨɦ «–» ɨɬɧɢɦɚɟɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ 

ɢɫɤɥɸɱɚɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɫɬɚɧɨɜɢɬɫɹ ɡɚɝɪɭɠɟɧɧɨɣ, 

ɧɭɥɟɜɵɟ ɪɚɡɧɨɫɬɢ ɫɱɢɬɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɡɚɝɪɭɡɤɚɦɢ. 

Ɉɩɨɪɧɵɣ ɩɥɚɧ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ 

ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɸ ∑Cij = Ui + Vj ≤ Cij. 

Ʉɨɧɟɱɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.16. 

 



58 
 

 

Ɋɢɫɭɧɨɤ 2.16 – Ʉɨɧɟɱɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɢɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɉɟɪɟɣɞɟɦ ɤ ɩɨɫɬɪɨɟɧɢɸ ɦɚɪɲɪɭɬɨɜ, ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɢɦ ɦɟɬɨɞ 

ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ. ɇɚ ɪɢɫɭɧɤɟ 2.17 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɨɜɦɟɳɟɧɧɚɹ ɦɚɬɪɢɰɚ. 

 

 

Ɋɢɫɭɧɨɤ 2.17 – ɋɨɜɦɟɳɟɧɧɚɹ ɦɚɬɪɢɰɚ ɝɪɭɠɟɧɵɯ ɢ ɩɨɪɨɠɧɢɯ ɟɡɞɨɤ 

 

ɂɡ ɪɢɫɭɧɤɚ 2.17 ɫɥɟɞɭɟɬ, ɱɬɨ ɦɚɬɪɢɰɚ ɫɨɞɟɪɠɢɬ ɝɪɭɠɟɧɵɟ ɟɡɞɤɢ (ɜɟɪɯɧɢɟ 

ɡɧɚɱɟɧɢɹ ɱɟɪɧɨɝɨ ɰɜɟɬɚ) ɢ ɩɨɪɨɠɧɢɟ ɟɡɞɤɢ (ɡɧɚɱɟɧɢɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɥɟɬɤɢ 

ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ). ɂɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ 2.17, ɦɵ ɦɨɠɟɦ ɩɟɪɟɣɬɢ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ 
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ɦɚɪɲɪɭɬɨɜ. ɋɧɚɱɚɥɚ ɫɮɨɪɦɢɪɭɟɦ ɦɚɹɬɧɢɤɨɜɵɟ ɦɚɪɲɪɭɬɵ. Ɇɚɹɬɧɢɤɨɜɵɟ 

ɦɚɪɲɪɭɬɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɥɟɬɨɤ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɤɚɤ ɝɪɭɠɟɧɵɟ, ɬɚɤ ɢ ɩɨɪɨɠɧɢɟ ɟɡɞɤɢ. Ɍɚɤɢɯ ɤɥɟɬɨɤ 6: 

Ɇɚɪɲɪɭɬ №1: ɉ1 – Ʉ2 – ɉ1 = 750 ɨɛɨɪɨɬɨɜ 

Ɇɚɪɲɪɭɬ №2: ɉ2 – Ʉ2 – ɉ2 = 100 ɨɛɨɪɨɬɨɜ 

Ɇɚɪɲɪɭɬ №3: ɉ5 – Ʉ1 – ɉ5 = 850 ɨɛɨɪɨɬɨɜ 

Ɇɚɪɲɪɭɬ №4: ɉ3 – Ʉ7 – ɉ3 = 950 ɨɛɨɪɨɬɨɜ 

Ɇɚɪɲɪɭɬ №5: ɉ5 – Ʉ6 – ɉ5 = 500 ɨɛɨɪɨɬɨɜ 

Ɇɚɪɲɪɭɬ №6: ɉ4 – Ʉ8 – ɉ4 = 1000 ɨɛɨɪɨɬɨɜ 

ȿɡɞɤɢ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɦɚɹɬɧɢɤɨɜɵɟ ɦɚɪɲɪɭɬɵ ɢɡ ɫɨɜɦɟɳёɧɧɨɣ ɦɚɬɪɢɰɵ, 

ɭɞɚɥɹɸɬɫɹ. 

ɑɬɨɛɵ ɫɮɨɪɦɢɪɨɜɚɬɶ ɤɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɨɜɦɟɳɟɧɧɨɣ 

ɦɚɬɪɢɰɟ ɩɨɫɬɪɨɢɬɶ ɤɨɧɬɭɪ, ɤɨɬɨɪɵɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ – ɩɪɢ 

ɨɛɯɨɞɟ ɤɨɧɬɭɪɚ ɩɨ ɱɚɫɨɜ ɢɥɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɞɨɥɠɧɵ ɱɟɪɟɞɨɜɚɬɶɫɹ ɭɝɥɵ 

ɤɨɧɬɭɪɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɤɥɟɬɤɚɯ ɫ ɩɨɪɨɠɧɢɦɢ ɢ ɝɪɭɠɟɧɧɵɦɢ ɟɡɞɤɚɦɢ. Ʉɨɥɶɰɟɜɨɣ 

ɦɚɪɲɪɭɬ ɮɨɪɦɢɪɭɟɬɫɹ ɫ ɥɸɛɨɣ ɝɪɭɠɟɧɨɣ ɟɡɞɤɢ. 

ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɥɶɰɟɜɵɟ ɦɚɪɲɪɭɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.18 – 

2.23. 

 

 

Ɋɢɫɭɧɨɤ 2.18 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 1-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 
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Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №1: ɉ2 – Ʉ2 – ɉ1 – Ʉ1 – ɉ4 – Ʉ3 – ɉ2 = 400 ɨɛɨɪɨɬɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 2.19 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 2-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 

 

Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №2: ɉ4 – Ʉ9 – ɉ5 – Ʉ1 – ɉ4 = 50 ɨɛɨɪɨɬɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 2.20 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 3-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 

 

Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №3: ɉ2 – Ʉ4 – ɉ4 – Ʉ9 – ɉ5 – Ʉ3 –ɉ2 = 300 ɨɛɨɪɨɬɨɜ. 
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Ɋɢɫɭɧɨɤ 2.21 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 4-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 

 

Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №4: ɉ2 – Ʉ5 – ɉ4 – Ʉ3 – ɉ2 = 200 ɨɛɨɪɨɬɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 2.22 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 5-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 

 

Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №5: ɉ2 – Ʉ5 – ɉ3 – Ʉ10 – ɉ4 – Ʉ3 – ɉ2 = 400 ɨɛɨɪɨɬɨɜ. 
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Ɋɢɫɭɧɨɤ 2.23 – Ɏɨɪɦɢɪɨɜɚɧɢɟ 6-ɝɨ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ 

 

Ʉɨɥɶɰɟɜɨɣ ɦɚɪɲɪɭɬ №6: ɉ2 – Ʉ6 – ɉ5 – Ʉ3 – ɉ2 = 350 ɨɛɨɪɨɬɨɜ. 

 

ɋɯɟɦɵ ɤɨɥɶɰɟɜɵɯ ɦɚɪɲɪɭɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.24 – 2.29. 

 

 

Ɋɢɫɭɧɨɤ 2.24 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №1 (ɉ2 – Ʉ2 – ɉ1 – Ʉ1 – ɉ4 – Ʉ3 – 

ɉ2) 
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Ɋɢɫɭɧɨɤ 2.25 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №2 (ɉ4 – Ʉ9 – ɉ5 – Ʉ1 – ɉ4) 

 

 

Ɋɢɫɭɧɨɤ 2.26 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №3 (ɉ2 – Ʉ4 – ɉ4 – Ʉ9 – ɉ5 – Ʉ3 –

ɉ2) 
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Ɋɢɫɭɧɨɤ 2.27 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №4 (ɉ2 – Ʉ5 – ɉ4 – Ʉ3 – ɉ2) 

 

 

Ɋɢɫɭɧɨɤ 2.28 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №5 (ɉ2 – Ʉ5 – ɉ3 – Ʉ10 – ɉ4 – Ʉ3 

– ɉ2) 
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Ɋɢɫɭɧɨɤ 2.29 – ɋɯɟɦɚ ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ №6 (ɉ2 – Ʉ6 – ɉ5 – Ʉ3 – ɉ2) 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɧɚɫɤɨɥɶɤɨ ɭɥɭɱɲɢɥɫɹ ɩɥɚɧ ɩɟɪɟɜɹɡɨɤ ɜ 

ɤɢɥɨɦɟɬɪɚɠɟ ɩɨɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ (2.12). Ɂɧɚɱɟɧɢɟ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɰɟɥɟɜɨɣ 

ɮɭɧɤɰɢɢ: 

 

𝐹ሺ𝑥ሻ = ∑ ∑ ˔௜௝𝑥௜௝௡
௝=ଵ

௠
௜=ଵ ,                                                                                            ሺʹ.ͳʹሻ 

 

ɝɞɟ 𝑥௜௝ – ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ ɪɟɫɭɪɫɚ ɨɬ i ɞɨ j, ɬ; 

      ɋij – ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɚ, ɦ. 

Ɂɧɚɱɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɪɚɜɧɨ: 

 𝐹ሺ𝑥ሻ =  ͶͲͲ ∗ ͵͵ͶͲͲ + ͹ͷͲ ∗ ͳͶͻͲͲ + ͷͲͲ ∗ ͳͻͳͲͲ + ͻͲͲ ∗ ʹͷ͹ͲͲ +ͳͲͲͲ ∗ ͵ͲͷͲͲ + ͸ͷͲ ∗ ʹͳ͹ͺͲ + ͵ͲͲ ∗ ͳ͵ʹ͵Ͳ + ͸ͲͲ ∗ ͳͲ͵ͲͲ + ͵ͷͲ ∗ ʹͻͳ͵Ͳ +
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ͷͲͲ ∗ ͳʹͲͲͲ + ͻͷͲ ∗ ͸ͲͲͲ + ͳͲͲͲ ∗ ͷͲͲͲ + ͵ͷͲ ∗ ʹ͵ʹ͵Ͳ + ͶͲͲ ∗ ʹͷ͵ͲͲ =ͳͷ͹ͳ͸͹ͲͲͲ ˏ = ͳͷ͹ͳ͸͹ ˍˏ  

 

Ɂɧɚɱɟɧɢɟ ɤɨɧɟɱɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɪɚɜɧɨ: 

 𝐹ሺ𝑥ሻ = ͳͳͷͲ ∗ ͳͶͻͲͲ + ͳͲͲ ∗ ͳͻͳͲͲ + ͶͷͲ ∗ ͵͹ͳͲͲ + ͺͷͲ ∗ ʹͷ͹ͲͲ +ͳ͸ͷͲ ∗ ʹͶͶͲͲ + ͵ͲͲ ∗ ͳͻ͵ͲͲ + ͶͲͲ ∗ ʹͶ͵ͲͲ + ʹͲͲ ∗ ͳͺͺͲͲ + ͺͷͲ ∗ ͳʹͲͲͲ +ͻͷͲ ∗ ͸ͲͲͲ + ͳͲͲͲ ∗ ͷͲͲͲ + ͵ͷͲ ∗ ͸͹ͲͲ + ͶͲͲ ∗ ͳ͸ͷͲͲ = ͳͶ͸ͻ͸ͲͲͲͲ ˏ =ͳͶ͸ͻ͸Ͳ ˍˏ   
 

ɍɥɭɱɲɟɧɢɟ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɩɪɨɢɡɜɟɞɟɧɨ ɧɚ ∆F(x) = 6,49% 

ȼɵɜɨɞ: ɜ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟ ɛɵɥɚ ɪɟɲɟɧɚ ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ ɩɨ 

ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɥɚɧɚ ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɢɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɟɬɨɞɨɦ ɩɨɬɟɧɰɢɚɥɨɜ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɛɵɥ ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ 

ɭɝɥɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɪɨɠɧɢɣ ɩɪɨɛɟɝ ɫɨɤɪɚɬɢɥɫɹ ɧɚ 6,49% ɢ ɫɨɫɬɚɜɢɥ 146 960 

ɤɦ. ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɦɟɬɨɞɨɦ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɬɪɢɰɵ ɛɵɥɢ ɫɨɫɬɚɜɥɟɧɵ 12 

ɦɚɪɲɪɭɬɨɜ, ɢɡ ɧɢɯ 6 ɦɚɹɬɧɢɤɨɜɵɯ ɢ 6 ɤɨɥɶɰɟɜɵɯ. ȼ ɫɥɟɞɭɸɳɟɦ ɩɨɞɪɚɡɞɟɥɟ 

ɪɚɫɫɱɢɬɚɟɦ ɩɪɨɝɪɚɦɦɭ ɩɟɪɟɜɨɡɤɢ ɞɥɹ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɦɚɪɲɪɭɬɨɜ. 

 

2.4 Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɜɨɡɨɤ 

 

Ɋɚɛɨɬɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɨɰɟɧɢɜɚɟɬɫɹ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ. Ɍɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 

ɬɟɯɧɢɱɟɫɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ. 

Ɉɧɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɭɱɟɬɚ ɪɚɛɨɬɵ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɨɬɱɟɬɧɨɫɬɢ ɢ ɨɰɟɧɤɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɂɡ ɩɪɟɞɵɞɭɳɟɝɨ ɩɨɞɪɚɡɞɟɥɚ ɩɪɢ ɪɟɲɟɧɢɢ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɜ ɪɚɛɨɬɟ ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ 12 ɦɚɪɲɪɭɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ 6 

ɦɚɹɬɧɢɤɨɜɵɯ ɢ 6 ɤɨɥɶɰɟɜɵɯ. Ɋɚɫɫɱɢɬɚɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
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ɦɚɪɲɪɭɬɚ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. Ɍɚɤɠɟ ɧɚɣɞɟɦ 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɟɛɭɟɦɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɞɥɹ ɨɛɴɟɦɚ ɩɟɪɟɜɨɡɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɜɬɨɦɨɛɢɥɶ-ɫɚɦɨɫɜɚɥ ɦɚɪɤɢ 

Man ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 28 ɬ. 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɦɚɪɲɪɭɬɵ. 

 

Ɍɚɛɥɢɰɚ 2.5 – ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɦɚɪɲɪɭɬɵ 

ɇɨɦɟɪ ɦɚɪɲɪɭɬɚ ɋɨɫɬɚɜ ɦɚɪɲɪɭɬɚ Ⱦɥɢɧɚ ɦɚɪɲɪɭɬɚ, ɤɦ 

Ɇ1 ɉ1 – Ʉ2 – ɉ1 29,8 

Ɇ2 ɉ2 – Ʉ2 – ɉ2 38,2 

Ɇ3 ɉ5 – Ʉ1 – ɉ5 46,46 

Ɇ4 ɉ3 – Ʉ7 – ɉ3 12 

Ɇ5 ɉ5 – Ʉ6 – ɉ5 24 

Ɇ6 ɉ4 – Ʉ8 – ɉ4 10 

Ʉ1 ɉ2 – Ʉ2 – ɉ1 – Ʉ1 – ɉ4 – Ʉ3 – ɉ2  159,4 

Ʉ2 ɉ4 – Ʉ9 – ɉ5 – Ʉ1 – ɉ4  92,73 

Ʉ3 ɉ2 – Ʉ4 – ɉ4 – Ʉ9 – ɉ5 – Ʉ3 –ɉ2  108,64 

Ʉ4 ɉ2 – Ʉ5 – ɉ4 – Ʉ3 – ɉ2  84 

Ʉ5 ɉ2 – Ʉ5 – ɉ3 – Ʉ10 – ɉ4 – Ʉ3 – ɉ2  131,3 

Ʉ6 ɉ2 – Ʉ6 – ɉ5 – Ʉ3 – ɉ2  87,31 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ ɩɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɟɡɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ 

ɩɨɞɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ ɧɭɠɧɨ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɫ 

ɝɪɭɡɨɦ ɪɚɡɞɟɥɢɬɶ ɧɚ ɨɛɳɢɣ ɩɪɨɛɟɝ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɛɟɝɚ ɞɥɹ ɦɚɹɬɧɢɤɨɜɨɝɨ ɢ ɤɨɥɶɰɟɜɨɝɨ 

ɦɚɪɲɪɭɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 К˒ = 𝐿ˆ˓𝐿ˑ˄щ ,                                                                                                               ሺʹ.ͳ͵ሻ 
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ɝɞɟ 𝐿ˆ˓ – ɪɚɫɫɬɨɹɧɢɟ, ɩɪɨɣɞɟɧɧɨɟ ɚɜɬɨɦɨɛɢɥɟɦ ɫ ɝɪɭɡɨɦ, ɤɦ; 

      𝐿ˑ˄щ – ɨɛɳɟɟ ɪɚɫɫɬɨɹɧɢɟ, ɩɪɨɣɞɟɧɧɨɟ ɚɜɬɨɦɨɛɢɥɟɦ, ɤɦ. 

 К˒Мଵ = ଵସ,ଽଶଽ,଼ = Ͳ,ͷ  

 К˒Кଵ = ଼ଷଵହଽ,ସ = Ͳ,͸  

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. Ɋɚɡɥɢɱɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɬɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 

ɉɟɫɨɤ, ɳɟɛɟɧɶ, ɝɪɚɜɢɣ ɨɬɧɨɫɢɬɫɹ ɤ 1 ɤɥɚɫɫɭ ɝɪɭɡɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɬɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,91 – 1. 

Ⱦɥɹ ɪɚɫɱёɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 1. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɮɚɤɬɢɱɟɫɤɢ ɜɵɩɨɥɧɟɧɧɵɯ ɬɨɧɧɚ-

ɤɢɥɨɦɟɬɪɨɜ ɤ ɤɨɥɢɱɟɫɬɜɭ ɬɨɧɧɚ-ɤɢɥɨɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 

ɩɪɢ ɩɨɥɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ (2.14). 

 𝛾 = ̠ܲܲ௠𝑎𝑥 ,                                                                                                             ሺʹ.ͳͶሻ 

 

ɝɞɟ ̠ܲ  – ɮɚɤɬɢɱɟɫɤɢɣ ɝɪɭɡɨɨɛɨɪɨɬ ɧɚ ɦɚɪɲɪɭɬɟ, ɬɤɦ; 

      ௠ܲ𝑎𝑥 – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɝɪɭɡɨɨɛɨɪɨɬ ɧɚ ɦɚɪɲɪɭɬɟ, ɬɤɦ. 

 ̠ܲ = 𝑞ː ∗ 𝛾 ∗ ݈ˆ˓,                                                                                                    ሺʹ.ͳͷሻ 

 

ɝɞɟ 𝑞ː – ɧɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɬ; 



69 
 

      𝛾  – ɫɬɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ; 

      ݈ˆ˓ – ɪɚɫɫɬɨɹɧɢɟ ɝɪɭɠɟɧɨɣ ɟɡɞɤɢ. 

 ௠ܲ𝑎𝑥 = 𝑞ː × 𝐿ˏ,                                                                                                      ሺʹ.ͳ͸ሻ 

 

ɝɞɟ 𝐿ˏ – ɞɥɢɧɚ ɦɚɪɲɪɭɬɚ, ɤɦ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɦɚɹɬɧɢɤɨɜɨɝɨ Ɇ1 ɢ 

ɤɨɥɶɰɟɜɨɝɨ ɦɚɪɲɪɭɬɚ Ʉ1.  

 𝛾ˇМଵ = ଶ଼∗ଵ∗ଵସ,ଽଶ଼∗ଶଽ,଼ = Ͳ,ͷ  

 𝛾ˇКଵ = ଶ଼∗ଵ∗ଵଽ,ଵ+ଶ଼∗ଵ∗ଷଷ,ସ+ଶ଼∗ଵ∗ଷ଴,ହଶ଼∗ଵହଽ,ସ = Ͳ,͸  

 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɨɛɨɪɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɦɚɪɲɪɭɬɟ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑡ˑ˄ = (𝐿ˏ̞ܸ) + ݊ × 𝑡˒˓,                                                                                            ሺʹ.ͳ͹ሻ 

 

ɝɞɟ 𝐿ˏ – ɞɥɢɧɚ ɦɚɪɲɪɭɬɚ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ, ɤɦ; 

      ܸ̞  – ɬɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɱ; 

      ݊ – ɱɢɫɥɨ ɝɪɭɠɟɧɵɯ ɟɡɞɨɤ ɧɚ ɦɚɪɲɪɭɬɟ; 

      𝑡˒˓ – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɨɞ ɩɨɝɪɭɡɤɨɣ ɢ ɪɚɡɝɪɭɡɤɨɣ ɡɚ ɨɞɧɭ ɟɡɞɤɭ, ɱɚɫ [12]. 

 𝑡ˑ˄Мଵ = ቀଶଽ,଼ଶସ ቁ + ͳ × Ͳ,ͳͻ = ͳ,Ͷ ч  

 𝑡ˑ˄Кଵ = ቀଵହଽ,ସଶସ ቁ + ͵ × Ͳ,ͳͻ = ͹,ʹ ч  
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Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɡɚ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɦɚɪɲɪɭɬɟ 

ɩɨ ɮɨɪɦɭɥɟ:  

 ݊ˑ˄ = ʡˏ𝑡ˑ˄ ,                                                                                                                 ሺʹ.ͳͺሻ 

 

ɝɞɟ ʡˏ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɦɚɪɲɪɭɬɟ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ, 

ɱ; 

 ݊ˑ˄Мଵ = ଵ଼,ସ = ͷ,͹ ˑ˄ˑ˓ˑ˕ˑ˅ ሺ≈ ͸ሻ  

 ݊ˑ˄Кଵ = ଻଼,ଶ = ͳ,ͳ ˑ˄ˑ˓ˑ˕ˑ˅ ሺ≈ ͳሻ  

 

Ɉɛɴɟɦ ɩɟɪɟɜɨɡɤɢ, ɜɵɩɨɥɧɹɟɦɵɣ ɩɨɞɜɢɠɧɵɦ ɫɨɫɬɚɜɨɦ ɡɚ ɫɦɟɧɭ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ˔ = 𝑞ː × ݊ × ݊ˑ˄ × 𝛾 ,                                                                                        ሺʹ.ͳͻሻ 

 ܳ˔Мଵ = ʹͺ ∗ ͳ ∗ ͷ,͹ ∗ ͳ = ͳͷͻ,͸ ˕  

 ܳ˔Кଵ = ʹͺ ∗ ͵ ∗ ͳ ∗ ͳ = ͺͶ ˕  

 

ɋɜɟɞɟɦ ɪɚɫɱɟɬɵ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ 

ɬɚɛɥɢɰɭ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɦɚɪɲɪɭɬɚɯ 

ɇɨɦɟɪ 
ɦɚɪɲɪɭɬɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɪɨɛɟɝɚ 
ȼɪɟɦɹ ɨɛɨɪɨɬɚ, ɱ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɨɪɨɬɨɜ, ɟɞ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 

Ɉɛɴɟɦ ɩɟɪɟɜɨɡɤɢ ɡɚ 
ɫɦɟɧɭ, ɬ 

Ɇ1 0,5 1,4 6 0,5 159,6 

Ɇ2 0,5 1,78 4 0,5 112 

Ɇ3 0,5 2,1 4 0,5 106,4 

Ɇ4 0,5 0,69 12 0,5 324,5 

Ɇ5 0,5 1,19 7 0,5 187,6 

Ɇ6 0,5 0,6 13 0,5 364 

Ʉ1 0,6 7,2 1 0,6 84 

Ʉ2 0,6 4,14 2 0,6 106,4 

Ʉ3 0,6 4,95 2 0,6 134,4 

Ʉ4 0,6 3,88 2 0,6 112 

Ʉ5 0,6 6,61 1 0,6 84 

Ʉ6 0,7 3,88 2 0,7 112 

 

Ɋɚɫɫɱɢɬɚɟɦ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɧɚ ɤɚɠɞɨɦ ɦɚɪɲɪɭɬɟ. Ɉɛɳɟɟ ɱɢɫɥɨ 

ɨɛɨɪɨɬɨɜ ɧɚ ɦɚɪɲɪɭɬɟ ɞɥɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.20): 

 ݊ˈ = ܳ𝑞ː × 𝛾 ,                                                                                                            ሺʹ.ʹͲሻ 

 

ɝɞɟ ܳ  – ɤɨɥɢɱɟɫɬɜɨ ɝɪɭɡɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɩɟɪɟɜɟɫɬɢ ɤɚɠɞɨɦɭ ɤɥɢɟɧɬɭ ɧɚ ɦɚɪɲɪɭɬɟ, 

ɬ; 

      𝑞ː – ɧɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ, ɬ; 

      𝛾  – ɫɬɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ. 

 ݊ˈМଵ = ଻ହ଴ଶ଼×ଵ = ʹ͸,͹ = ʹ͹   
 ݊ˈКଵ = ସ଴଴ଶ଼×ଵ = ͳͶ,͵ = ͳͷ  

 



72 
 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɦɚɪɲɪɭɬɚ ɢ ɨɛɳɢɣ ɨɛɴɟɦ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.7. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɢ ɨɛɳɢɣ ɨɛɴɟɦ ɧɚ ɦɚɪɲɪɭɬɚɯ 

ɇɨɦɟɪ ɦɚɪɲɪɭɬɚ ɋɨɫɬɚɜ ɦɚɪɲɪɭɬɚ 
Ɉɛɳɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɧɚ 

ɦɚɪɲɪɭɬɟ, ɬ 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɛɨɪɨɬɨɜ ɧɚ ɦɚɪɲɪɭɬɟ 

Ɇ1 ɉ1 – Ʉ2 – ɉ1 750 27 

Ɇ2 ɉ2 – Ʉ2 – ɉ2 100 4 

Ɇ3 ɉ5 – Ʉ1 – ɉ5 850 31 

Ɇ4 ɉ3 – Ʉ7 – ɉ3 950 34 

Ɇ5 ɉ5 – Ʉ6 – ɉ5 500 18 

Ɇ6 ɉ4 – Ʉ8 – ɉ4 1000 36 

Ʉ1 ɉ2 – Ʉ2 – ɉ1 – Ʉ1 – ɉ4 – Ʉ3 – ɉ2  1200 15 

Ʉ2 ɉ4 – Ʉ9 – ɉ5 – Ʉ1 – ɉ4  100 2 

Ʉ3 ɉ2 – Ʉ4 – ɉ4 – Ʉ9 – ɉ5 – Ʉ3 –ɉ2  900 11 

Ʉ4 ɉ2 – Ʉ5 – ɉ4 – Ʉ3 – ɉ2  400 8 

Ʉ5 ɉ2 – Ʉ5 – ɉ3 – Ʉ10 – ɉ4 – Ʉ3 – ɉ2  1200 15 

Ʉ6 ɉ2 – Ʉ6 – ɉ5 – Ʉ3 – ɉ2  700 13 

 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɡɚɞɚɧɧɨɝɨ ɨɛɴɟɦɚ ɩɟɪɟɜɨɡɨɤ ɩɨ ɮɨɪɦɭɥɟ: 

 А = ∑ 𝑡ˑ˄ × ݊ˑ˄ʡˏ ,                                                                                                     ሺʹ.ʹͳሻ 

 А = ଵ,ସ∗଺+ଵ,଻଼∗ସ+ଶ,ଵ∗ସ+଴,଺ଽ∗ଵଶ+ଵ,ଵଽ∗଻+଴,଺∗ଵଷ+଻,ଶ∗ଵ+ସ,ଵସ∗ଶ+ସ,ଽହ∗ଶ+ଷ,଼଼∗ଶ+଺,଺ଵ∗ଵ+ଷ,଼଼∗ଶ଼ =ଽହ,଼ସ଼ = ͳͳ,ͻͺ = ͳʹ ˈˇ   

 

ɉɨ ɨɬɱɟɬɧɵɦ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɬɨɱɧɵɣ ɨɛɴɟɦ 

ɩɟɪɟɜɨɡɨɤ ɨɫɢɥɢɜɚɟɬɫɹ 14 ɟɞ. ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. ȼɧɟɞɪɹɹ ɫɢɫɬɟɦɭ ɤɨɥɶɰɟɜɵɯ 

ɦɚɪɲɪɭɬɨɜ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ 12 ɟɞɢɧɢɰ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. Ȼɚɡɨɜɨɟ ɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.30. 
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Ɋɢɫɭɧɨɤ 2.30 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɨɞɜɢɠɧɨɦ ɫɨɫɬɚɜɟ 

 

ȼɵɜɨɞ: ȼ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɉɋ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɚɪɲɪɭɬɚ ɛɵɥ ɪɚɫɫɱɢɬɚɧ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɟɝɚ, ɜɪɟɦɹ ɧɚ ɦɚɪɲɪɭɬɟ, ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɧɚ ɦɚɪɲɪɭɬɟ ɢ ɨɛɳɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɞɥɹ ɜɫɟɝɨ ɨɛɴɟɦɚ ɩɟɪɟɜɨɡɨɤ. Ɍɚɤɠɟ ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ 

ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɉɋ, ɜɧɟɞɪɹɹ ɤɨɥɶɰɟɜɵɟ ɦɚɪɲɪɭɬɵ ɩɨɬɪɟɛɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 

ɜ 12 ɟɞɢɧɢɰ, ɱɬɨ ɧɚ 2 ɟɞɢɧɵ ɦɟɧɶɲɟ ɛɚɡɨɜɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɉɋ. 

 

2.5 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɪɚɫɱɟɬɨɜ ɦɚɪɲɪɭɬɨɜ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɫɢɫɬɟɦ ɪɚɫɱɟɬɨɜ ɦɚɪɲɪɭɬɨɜ, ɤɨɬɨɪɵɟ 

ɪɚɛɨɬɚɸɬ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɉɄ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ. 

1ɋ TMS Ʌɨɝɢɫɬɢɤɚ. ɍɩɪɚɜɥɟɧɢɟ ɩɟɪɟɜɨɡɤɚɦɢ – ɩɨɩɭɥɹɪɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɩɟɪɟɜɨɡɤɚɦɢ. Ȼɥɚɝɨɞɚɪɹ 

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɦɨɠɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɝɪɭɡɚ ɧɚ ɥɸɛɨɦ ɷɬɚɩɟ 

ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɧɚɛɥɸɞɚɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɢ 

ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɪɟɣɫɨɜ. ɉɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɚɛɫɨɥɸɬɧɨ ɥɸɛɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɤɨɦɩɚɧɢɣ. 1ɋ: TMS ɥɟɝɤɨ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫ ɞɪɭɝɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɥɚɬɮɨɪɦɚɯ (1ɋ, SAP, Oracle ɢ 
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ɞɪ.). ɂɧɬɟɝɪɚɰɢɹ ɪɚɫɲɢɪɹɟɬ ɮɭɧɤɰɢɨɧɚɥ ɫɢɫɬɟɦɵ ɢ ɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚɞɚɱ ɥɨɝɢɫɬɢɤɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɜɨɡɤɚɦɢ. 

Ɇɟɝɚɥɨɝɢɫɬ – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɧɚ ɛɚɡɟ 1ɋ-

ɩɥɚɬɮɨɪɦɵ. Ⱥɤɬɭɚɥɶɧɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɪɭɩɧɵɯ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɤɨɦɩɚɧɢɹɯ. 

ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɨɛɪɟɫɬɢ ɬɚɪɢɮ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɡɚɤɚɡɨɜ ɜ ɦɟɫɹɰ. Ⱦɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɫɨɡɞɚɧɢɹ 

ɡɚɹɜɨɤ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɩɥɚɧɢɪɨɜɤɢ ɦɚɪɲɪɭɬɨɜ ɜ ɪɭɱɧɨɦ ɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ, ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɪɟɣɫɨɜ, ɩɪɨɜɟɞɟɧɢɹ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɚɧɢɩɭɥɹɰɢɣ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɫɭɳɟɫɬɜɭɟɬ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 

ɞɥɹ ɜɨɞɢɬɟɥɟɣ ɢ ɤɭɪɶɟɪɨɜ. ɇɚ ɪɢɫɭɧɤɟ 2.31 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 

«Ɇɟɝɚɥɨɝɢɫɬ». 

 

 

Ɋɢɫɭɧɨɤ 2.31 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ «Ɇɟɝɚɥɨɝɢɫɬ» 

 

ABM Rinkai TMS. ɐɟɥɶ ɫɢɫɬɟɦɵ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɦɚɪɲɪɭɬɨɜ ɞɨɫɬɚɜɤɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɡɚɤɚɡɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɫ ɭɱɟɬɨɦ 

ɪɚɡɥɢɱɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ (ɜɪɟɦɟɧɧɵɟ ɨɤɧɚ, ɜɟɫ, ɨɛɴɟɦ, ɞɪɭɝɨɣ ɩɚɪɚɦɟɬɪ ɝɪɭɡɚ, ɬɢɩ 

ɚɜɬɨɦɨɛɢɥɹ), ɞɥɹ ɷɤɨɧɨɦɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɫɯɨɞɨɜ.  
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Ɏɭɧɤɰɢɨɧɚɥ ɩɪɨɞɭɤɬɚ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɨɦ: ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ, ɤɨɧɬɪɨɥɶ ɡɚ ɢɯ 

ɜɵɩɨɥɧɟɧɢɟɦ, ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ: ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ 

ɞɨɫɬɚɜɤɢ ɜɫɟɝɨ ɚɜɬɨɩɚɪɤɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɡɚɤɚɡɨɜ; ɭɱɟɬ 

ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɦɚɪɲɪɭɬɨɜ: ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ, 

ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɜɪɟɦɟɧɧɵɟ ɨɤɧɚ ɤɥɢɟɧɬɨɜ ɢ ɫɤɥɚɞɚ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɡɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ, ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ/ɜɵɝɪɭɡɤɢ ɢ ɨɮɨɪɦɥɟɧɢɹ 

ɞɨɤɭɦɟɧɬɨɜ ɢ ɞɪɭɝɢɟ; ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɪɹɞɤɚ ɡɚɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ; 

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɪɚɫɫɵɥɤɚ ɭɜɟɞɨɦɥɟɧɢɣ ɤɥɢɟɧɬɚɦ ɨ ɜɪɟɦɟɧɢ ɩɨɫɟɳɟɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ. ȼ ɪɟɠɢɦɟ ɨɧɥɚɣɧ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɦɚɪɲɪɭɬɚɦ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ 

ɨɬɤɥɨɧɟɧɢɣ ɩɨ ɦɚɪɲɪɭɬɭ (ɤɢɥɨɦɟɬɪɚɠ, ɜɪɟɦɹ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɞɨɫɬɚɜɤɢ). 

Ʌɟɝɤɨɟ ɩɟɪɟɩɥɚɧɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɨɜ ɩɪɢ ɮɨɪɫ-ɦɚɠɨɪɚɯ. Ȼɟɫɩɥɚɬɧɨɟ android 

ɩɪɢɥɨɠɟɧɢɟ rinkai, ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɦɚɪɲɪɭɬɧɵɦɢ ɥɢɫɬɚɦɢ, ɧɚɜɢɝɚɰɢɟɣ, 

ɤɨɧɬɚɤɬɚɦɢ ɤɥɢɟɧɬɚ ɢ ɨɬɩɪɚɜɤɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Ɍɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 

ɞɚɧɧɵɟ ɩɨ ɮɚɤɬɢɱɟɫɤɢɦ ɨɫɬɚɧɨɜɤɚɦ ɚɜɬɨɦɨɛɢɥɹ. 

Ⱥɧɚɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱥɧɚɥɢɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɜɪɟɦɟɧɧɵɯ 

ɨɤɨɧ ɢ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɬɨɱɤɚɯ. Ʉɨɦɩɥɟɤɫɧɚɹ ɚɧɚɥɢɬɢɤɚ ɩɨ ɬɪɚɧɫɩɨɪɬɭ ɢ 

ɤɥɢɟɧɬɚɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ ɫɱɟɬ ɫɪɚɜɧɟɧɢɟ ɩɥɚɧɚ ɢ ɮɚɤɬɚ ɩɨ ɦɚɪɲɪɭɬɚɦ. Ɇɨɞɭɥɶ 

ɚɧɚɥɢɬɢɤɢ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚɬɵ ɜ ɪɚɡɪɟɡɟ ɚɜɬɨɩɚɪɤɚ, 

ɤɥɢɟɧɬɨɜ, ɬɨɪɝɨɜɵɯ ɬɨɱɟɤ. 

ɇɚ ɪɢɫɭɧɤɟ 2.32 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ «ABM Rinkai TMS». 

 



76 
 

 

Ɋɢɫɭɧɨɤ 2.32 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ «ABM Rinkai TMS» 

 

TopLogistic – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɨɝɢɫɬɢɤɢ. ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɩɨ ɞɨɫɬɚɜɤɟ ɝɪɭɡɨɜ ɜ ɤɪɭɩɧɨɦ ɝɨɪɨɞɟ ɢɥɢ ɪɟɝɢɨɧɟ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɚɧɢɪɨɜɚɧɢɟ, 

ɭɱɟɬ ɢ ɤɨɧɬɪɨɥɶ ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɬɝɪɭɡɤɨɣ ɢ ɞɨɫɬɚɜɤɨɣ, ɫɨɤɪɚɬɢɬɶ 

ɢɡɞɟɪɠɤɢ ɧɚ ɞɨɫɬɚɜɤɭ, ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɬɶ 

ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜɫɟɝɨ ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ «TopLogistic» 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɢɧɢɦɢɡɚɰɢɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɢɡɞɟɪɠɟɤ, ɩɥɚɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɞɨɫɬɚɜɤɢ ɪɚɡɧɨɪɨɞɧɨɣ 

ɩɪɨɞɭɤɰɢɢ. 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɞɨɫɬɚɜɤɢ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɧɹɬɵɯ ɡɚɤɚɡɨɜ, 

ɞɨɪɨɠɧɨ-ɡɧɚɤɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɟɝɨ ɧɚɥɢɱɧɨɝɨ 

ɫɨɫɬɚɜɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɚɞɪɟɫɨɜ ɞɨɫɬɚɜɤɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨɞɛɨɪ ɡɚɤɚɡɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɣɫɚ ɤɨɧɤɪɟɬɧɨɣ 

ɚɜɬɨɦɚɲɢɧɵ, ɫ ɭɱɟɬɨɦ ɟɟ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

ɋɢɫɬɟɦɚ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɦɚɪɲɪɭɬɵ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɫɪɚɡɭ 
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ɧɟɫɤɨɥɶɤɨ ɡɚɤɚɡɱɢɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɨɛɳɢɣ ɩɪɨɛɟɝ 

ɚɜɬɨɦɚɲɢɧ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ. 

ɋɢɫɬɟɦɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɨɝɢɫɬɢɤɢ «TopLogistic» ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɦɢɧɢɦɢɡɚɰɢɸ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢɡɞɟɪɠɟɤ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

1) ɦɢɧɢɦɢɡɚɰɢɹ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɫɬɨɢɦɨɫɬɧɨɦ ɜɵɪɚɠɟɧɢɢ (ɪɭɛ); 

2) ɦɢɧɢɦɢɡɚɰɢɹ ɨɛɳɟɣ ɝɪɭɡɨɜɨɣ ɪɚɛɨɬɵ (ɬɤɦ); 

3) ɦɢɧɢɦɢɡɚɰɢɹ ɨɛɳɟɝɨ ɩɪɨɛɟɝɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ (ɤɦ). 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜ ɬɚɛɥɢɰɟ 2.8. 

 

Ɍɚɛɥɢɰɚ 2.8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɇɚɡɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ 
ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. 

ɪɭɛ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɦɚɪɲɪɭɬɨɜ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɨɬɱɟɬɨɜ 

ɋɢɫɬɟɦɚ ɫɥɟɠɟɧɢɹ ɡɚ 
Ɍɋ 

1ɋ TMS Ʌɨɝɢɫɬɢɤɚ. 
ɍɩɪɚɜɥɟɧɢɟ ɩɟɪɟɜɨɡɤɚɦɢ 

62  + + + 

Ɇɟɝɚɥɨɝɢɫɬ 84  + + + 

ABM Rinkai TMS 60 + + + 

TopLogistic 73 + + - 

 

Ɋɚɫɫɦɨɬɪɟɜ ɨɫɧɨɜɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɪɚɫɱɟɬɨɜ ɦɚɪɲɪɭɬɨɜ, 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ «Ⱥɜɬɨɫɩɟɰɫɪɨɣ» 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ «ABM Rinkai TMS». 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɬɟɦɭ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 

ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ ɧɚ ɩɪɢɦɟɪɟ «Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 

ɡɚɞɚɱɢ, ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɪɟɲɟɧɢɸ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ 

ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɩɚɪɤ ɩɪɟɞɫɬɚɜɥɟɧ ɚɜɬɨɦɨɛɢɥɹɦɢ-ɫɚɦɨɫɜɚɥɚɦɢ ɢɧɨɫɬɪɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɚɪɤɢ Man, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 28 ɬ. ɉɨ 

ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɩɚɪɤ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɢ 

ɜ ɝɥɨɛɚɥɶɧɨɣ ɡɚɦɟɧɟ ɧɟ ɧɭɠɞɚɟɬɫɹ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 

ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ, ɝɞɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɝɪɭɡɨɩɨɬɨɤɢ ɢ ɨɛɴɟɦ 

ɩɟɪɟɜɨɡɤɢ ɩɨ ɧɢɦ. Ȼɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ ɩɪɢɯɨɞɢɬɫɹ 

ɧɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɧɚɢɦɟɧɶɲɢɣ ɧɚ ɡɢɦɧɢɣ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ 

ɦɚɪɲɪɭɬɢɡɚɰɢɢ. Ⱦɚɥɟɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɛɵɥ ɜɵɛɪɚɧ 

ɦɟɬɨɞ ɤɥɚɫɫɢɱɟɫɤɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ 

ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɢɯ ɚɜɬɨɦɨɛɢɥɟɣ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɦɟɬɨɞɵ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ 

ɢ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɨɜ. ɉɨ ɢɬɨɝɭ ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ 6 ɤɨɥɶɰɟɜɵɯ ɦɚɪɲɪɭɬɨɜ ɢ 6 

ɦɚɹɬɧɢɤɨɜɵɯ. Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɨɝɪɚɦɦɵ ɩɟɪɟɜɨɡɨɤ, ɤɨɬɨɪɵɣ ɩɨɤɚɡ, 

ɱɬɨ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɤɨɥɶɰɟɜɵɯ ɦɚɪɲɪɭɬɨɜ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɥɚɧɚ ɩɨɫɬɚɜɨɤ 

ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɬɪɟɛɭɟɬɫɹ ɧɚ 2 ɟɞɢɧɢɰɵ ɦɟɧɶɲɟ, 

ɱɟɦ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɟɪɟɜɨɡɨɤ ɬɨɥɶɤɨ ɦɚɹɬɧɢɤɨɜɵɦɢ ɦɚɪɲɪɭɬɚɦɢ. Ɍɚɤɠɟ 

ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɨɛɡɨɪ ɢ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ 

ɦɚɪɲɪɭɬɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɧɚ ɉɄ. Ⱦɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ 

«Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ» ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ «ABM 

Rinkai TMS». 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɤɪɚɳɟɧɢɹ: 

ɈɈɈ – ɨɛɳɟɫɬɜɨ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ˏଶ – ɦɟɬɪ ɤɜɚɞɪɚɬɧɵɣ 

ɝ. – ɝɨɪɨɞ 

ɭɥ. – ɭɥɢɰɚ 

ɬ – ɬɨɧɧ  

Ɍɋ – ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 

ɉɋ – ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ 

ɤɦ – ɤɢɥɨɦɟɬɪ 

ɦ – ɦɟɬɪɵ 

ɬɵɫ. ɤɦ – ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ 

ɦɦ – ɦɢɥɥɢɦɟɬɪɵ 

Ʉ – ɩɨɬɪɟɛɢɬɟɥɶ (ɤɥɢɟɧɬɵ) 

ɉ – ɩɨɫɬɚɜɳɢɤ (ɤɚɪɶɟɪɵ) 

ɟɞ. – ɟɞɢɧɢɰ 

ɉɄ – ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 

ɱ – ɱɚɫɵ 

ɬɤɦ – ɬɨɧɧɚ ɤɢɥɨɦɟɬɪ 

ɪɭɛ. – ɪɭɛɥɟɣ 

ɬɵɫ. ɪɭɛ. – ɬɵɫɹɱ ɪɭɛɥɟɣ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1) ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ Ⱥɜɬɨɫɩɟɰɫɬɪɨɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://acc24.org/; 

2) Ɉ ɧɚɡɧɚɱɟɧɢɢ ɉɋ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://autotehnica-ru.turbopages.org; 

3) Ɉɛ ɷɤɫɤɚɜɚɬɨɪɚɯ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://helpiks.org; 

4) Ɉ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɤɚɪɶɟɪɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://dumpertaxi.ru/mine; 

5) ȽɈɋɌ 8267-93. ɓɟɛɟɧɶ ɢ ɝɪɚɜɢɣ ɢɡ ɩɥɨɬɧɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1-4). – ȼɜɟɞɟɧ 

01.01.1995 – Ɇɨɫɤɜɚ. – 27 ɫ; 

6) ȽɈɋɌ 8736-2014 ɉɟɫɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

– ȼɜɟɞɟɧ 01.04.2015– Ɇɨɫɤɜɚ. – 16 ɫ; 

7) Ɉɛ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɚɯ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://yartehnostroy.ru; 

8) Ƚɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɩɟɪɟɜɨɡɤɢ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ⱥ. ȼ. 

ȼɟɥɶɦɨɠɢɧ, ȼ. Ⱥ. Ƚɭɞɤɨɜ, Ʌ. Ȼ. Ɇɢɪɨɬɢɧ, Ⱥ. ȼ. Ʉɭɥɢɤɨɜ. – Ɇ: Ƚɨɪɹɱɚɹ ɥɢɧɢɹ – 

Ɍɟɥɟɤɨɦ, 2006. –  560 ɫ; 

9) Ɍɸɪɢɧ Ⱥ. ɘ. ɗɜɪɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɞɨɫɬɚɜɤɢ 

ɦɟɥɤɨɩɚɪɬɢɨɧɧɵɯ ɝɪɭɡɨɜ /ȼɟɫɬɧɢɤ Ʉɭɡɛɚɫɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ. – 2007. – №. 1. 

10) Ȼɢɪɦɚɧ ɂ. ə. Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. – 

ɂɡɞɚɬɟɥɶɫɬɜɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ, 1962; 

11) Ʉɨɜɚɥɟɜ, ȼ.Ⱥ. Ɉɪɝɚɧɢɡɚɰɢɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɩɟɪɟɜɨɡɨɤ. 

Ʉɭɪɫɨɜɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ.Ⱥ. Ʉɨɜɚɥɟɜ, Ⱥ.ɂ. Ɏɚɞɟɟɜ. – 

Ʉɪɚɫɧɨɹɪɫɤ : ɋɎɍ, 2014 ɝ. – 188 ɫ; 

12) ɇɨɪɦɵ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫɚɦɨɫɜɚɥɨɜ ɩɪɢ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɩɨɝɪɭɡɤɟ ɧɚɜɚɥɨɱɧɵɯ ɝɪɭɡɨɜ, ɪɚɡɝɪɭɡɤɟ ɢɯ ɫɚɦɨɫɜɚɥɨɦ 

http://acc24.org/
https://autotehnica-ru.turbopages.org/
https://helpiks.org/
https://dumpertaxi.ru/mine
https://yartehnostroy.ru/
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[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ɬɪɚɧɫɚɜɬɨɰɢɫɬɟɪɧɚ.ɪɮ/press-

centr/stati/2791/23369/; 

13) 1ɋ TMS Ʌɨɝɢɫɬɢɤɚ. ɍɩɪɚɜɥɟɧɢɟ ɩɟɪɟɜɨɡɤɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://itob.ru/products/1c-tms; 

14) Ɇɟɝɚɥɨɝɢɫɬ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://mega-

logist.ru/; 

15) ABM Rinkai TMS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://tms.abmcloud.com/functionality-tms/; 

16) TopLogistic [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.topplan.ru/cis/logistic/; 

17) ɋɌɈ 4.2 – 07 – 2010. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɢ 

ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – Ʉɪɚɫɧɨɹɪɫɤ. ɋɎɍ, 2010. – 57 ɫ. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://трансавтоцистерна.рф/press-centr/stati/2791/23369/
https://трансавтоцистерна.рф/press-centr/stati/2791/23369/
https://itob.ru/products/1c-tms
https://mega-logist.ru/
https://mega-logist.ru/
https://tms.abmcloud.com/functionality-tms/
http://www.topplan.ru/cis/logistic/


82 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ1 – ɋɩɢɫɨɤ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 

№ Ɇɚɪɤɚ, ɦɨɞɟɥɶ Ɍɢɩ Ɍɋ 
Ƚɨɞ ɜɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ ɉɪɨɛɟɝ, 

ɬɵɫ. ɤɦ 
Ɍɟɯɧɢɱɟɫɤɨɟ 

ɫɨɫɬɨɹɧɢɟ 

1 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 227 856 ɂɫɩɪɚɜɟɧ 

2 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 219 541 ɂɫɩɪɚɜɟɧ 

3 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 289 547 ɇɟ ɢɫɩɪɚɜɟɧ 

4 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 250 456 ɂɫɩɪɚɜɟɧ 

5 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 230 445 ɂɫɩɪɚɜɟɧ 

6 
Man TGS 41.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 225 458 ɂɫɩɪɚɜɟɧ 

7 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 28 253 566 ɂɫɩɪɚɜɟɧ 

8 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 270 499 ɂɫɩɪɚɜɟɧ 

9 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 300 325 ɂɫɩɪɚɜɟɧ 

10 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 350 542 ɂɫɩɪɚɜɟɧ 

11 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 378 254 ɂɫɩɪɚɜɟɧ 

12 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 315 542 ɂɫɩɪɚɜɟɧ 

13 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 349 546 ɂɫɩɪɚɜɟɧ 

14 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 290 548 ɂɫɩɪɚɜɟɧ 

15 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 320 215 ɂɫɩɪɚɜɟɧ 

16 
Man M4 
MK41.540.4R6 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 326 458 ɂɫɩɪɚɜɟɧ 

17 
Man TGS 40.390 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2011 28 489 378 ɇɟ ɢɫɩɪɚɜɟɧ 

18 
Man TGS 40.390 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2012 28 415 856 ɂɫɩɪɚɜɟɧ 

19 
Man TGS 40.390 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2012 28 425 365 ɂɫɩɪɚɜɟɧ 

20 Man 9596-09-50 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 288 578 ɂɫɩɪɚɜɟɧ 

21 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2017 28 180 455 ɂɫɩɪɚɜɟɧ 

22 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 28 319 587 ɂɫɩɪɚɜɟɧ 

23 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 263 569 ɂɫɩɪɚɜɟɧ 

24 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 275 652 ɂɫɩɪɚɜɟɧ 

25 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 295 324 ɂɫɩɪɚɜɟɧ 

26 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2017 28 204 568 ɇɟ ɢɫɩɪɚɜɟɧ 
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ɈɄɈɇɑȺɇɂȿ ɉɊɂɅɈɀȿɇɂə Ⱥ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ1 

№ Ɇɚɪɤɚ, ɦɨɞɟɥɶ Ɍɢɩ Ɍɋ 
Ƚɨɞ ɜɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ ɉɪɨɛɟɝ, 

ɬɵɫ. ɤɦ 
Ɍɟɯɧɢɱɟɫɤɨɟ 

ɫɨɫɬɨɹɧɢɟ 

27 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2017 28 210 548 ɂɫɩɪɚɜɟɧ 

28 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2017 28 195 458 ɂɫɩɪɚɜɟɧ 

29 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 274 985 ɂɫɩɪɚɜɟɧ 

30 
Man TGS 40.400 
BB-WW 

Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 28 268 256 ɂɫɩɪɚɜɟɧ 

31 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2019 24 110 542 ɂɫɩɪɚɜɟɧ 

32 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 161 548 ɂɫɩɪɚɜɟɧ 

33 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2019 24 90 578 ɂɫɩɪɚɜɟɧ 

34 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 140 658 ɂɫɩɪɚɜɟɧ 

35 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 137 774 ɂɫɩɪɚɜɟɧ 

36 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 120 885 ɂɫɩɪɚɜɟɧ 

37 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 163 254 ɂɫɩɪɚɜɟɧ 

38 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2018 24 146 556 ɂɫɩɪɚɜɟɧ 

39 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2020 24 55 785 ɂɫɩɪɚɜɟɧ 

40 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 24 244 584 ɂɫɩɪɚɜɟɧ 

41 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2016 24 227 658 ɂɫɩɪɚɜɟɧ 

42 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 24 280 856 ɂɫɩɪɚɜɟɧ 

43 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2015 24 290 651 ɂɫɩɪɚɜɟɧ 

44 SCANIA P400 
Ⱥɜɬɨɦɨɛɢɥɶ-
ɫɚɦɨɫɜɚɥ 

2014 24 309 487 ɂɫɩɪɚɜɟɧ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ1 – Ɇɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 

1 2 15000 
ɍɥ. Ⱦɪɭɠɛɵ, ɬɪɚɫɫɚ 04Ⱥ-300, 
04Ʉ-288 

 3 9200 Ɋ-255 ɋɢɛɢɪɶ, 793 – 802 ɤɦ 

2 1 15000 
ɍɥ. Ⱦɪɭɠɛɵ, ɬɪɚɫɫɚ 04Ⱥ-300, 
04Ʉ-288 

 4 12000 ɍɥ. Ʉɟɞɪɨɜɚɹ, ɬɪɚɫɫɚ 04Ʉ-297 
3 1 9200 Ɋ-255 ɋɢɛɢɪɶ, 793 – 802 ɤɦ 
 6 6600 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 7 21000 Ɍɪɚɫɫɚ 04Ʉ-291 
 8 16000 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
4 2 12000 ɍɥ. Ʉɟɞɪɨɜɚɹ, ɬɪɚɫɫɚ 04Ʉ-297 
 5 2400 ɍɥ. Ʉɚɥɢɧɢɧɚ 
5 4 2400 ɍɥ. Ʉɚɥɢɧɢɧɚ 
 6 3400 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 12 1800 ɍɥ. Ʉɚɥɢɧɢɧɚ 
6 3 6600 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 5 3400 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 13 7700 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ  
7 3 21000 Ɍɪɚɫɫɚ 04Ʉ-291 
 8 7400 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
8 3 16000 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 7 7400 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
 9 4000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
 37 9300 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
9 8 4000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 

 10 3500 
ɉɪɨɫɩɟɤɬ 60 ɥɟɬ Ɉɛɪɚɡɨɜɚɧɢɹ 
ɋɋɋɊ 

 11 3000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 

10 9 3500 
ɉɪɨɫɩɟɤɬ 60 ɥɟɬ Ɉɛɪɚɡɨɜɚɧɢɹ 
ɋɋɋɊ 

 11 1300 
ɉɪɨɫɩɟɤɬ 60 ɥɟɬ Ɉɛɪɚɡɨɜɚɧɢɹ 
ɋɋɋɊ 

11 9 3000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 

 10 1300 
ɉɪɨɫɩɟɤɬ 60 ɥɟɬ Ɉɛɪɚɡɨɜɚɧɢɹ 
ɋɋɋɊ 

 21 2400 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
12 5 1800 ɍɥ. Ʉɚɥɢɧɢɧɚ 
 14 3600 ɍɥ. ȼɵɫɨɬɧɚɹ 
 15 4300 ɍɥ. Ʉɚɥɢɧɢɧɚ 

13 6 7700 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ  
 15 3800 ɉɪɨɫɩɟɤɬ Ʉɨɬɟɥɶɧɢɤɨɜɚ 
 20 5900 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 

14 12 3600 ɍɥ. ȼɵɫɨɬɧɚɹ 
 16 2700 ɋɜɨɛɨɞɧɵɣ ɩɪɨɫɩɟɤɬ 

 18 3200 
ɍɥ. Ƚɨɞɟɧɤɨ, ɇɢɤɨɥɚɟɜɫɤɢɣ 
ɩɪɨɫɩɟɤɬ 

15 12 4300 ɍɥ. Ʉɚɥɢɧɢɧɚ 
 13 3800 ɉɪɨɫɩɟɤɬ Ʉɨɬɟɥɶɧɢɤɨɜɚ 
 16 2000 ɍɥ. Ɇɚɟɪɱɚɤɚ 
 17 1000 Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 
 28 2700 2-ɹ Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 

16 14 2700 ɋɜɨɛɨɞɧɵɣ ɩɪɨɫɩɟɤɬ 
 15 2000 ɍɥ. Ɇɚɟɪɱɚɤɚ 
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ɉɊɈȾɈɅɀȿɇɂȿ ɉɊɂɅɈɀȿɇɂə Ȼ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 

ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 

 17 650 
2-ɹ Ɉɡёɪɧɚɹ ɭɥɢɰɚ, ɋɟɜɟɪɨ-
ȿɧɢɫɟɣɫɤɚɹ ɭɥɢɰɚ, ɋɟɜɟɪɧɚɹ 
ɭɥɢɰɚ 

 19 1500 ɍɥ. Ɇɚɟɪɱɚɤɚ 
17 15 1000 Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 

 16 650 
2-ɹ Ɉɡёɪɧɚɹ ɭɥɢɰɚ, ɋɟɜɟɪɨ-
ȿɧɢɫɟɣɫɤɚɹ ɭɥɢɰɚ, ɋɟɜɟɪɧɚɹ 
ɭɥɢɰɚ 

 43 2300 Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 

18 14 3200 
ɍɥ. Ƚɨɞɟɧɤɨ, ɇɢɤɨɥɚɟɜɫɤɢɣ 
ɩɪɨɫɩɟɤɬ 

 48 3500 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 
 49 2700 ɇɢɤɨɥɚɟɜɫɤɢɣ ɦɨɫɬ 

19 16 1500 ɍɥ. Ɇɚɟɪɱɚɤɚ 
 48 1900 ɍɥ. Ȼɨɝɪɚɞɚ, ɭɥ. Ⱦɟɤɚɛɪɢɫɬɨɜ 

20 13 5900 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 
 21 3100 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 
 30 1500 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 

21 11 2400 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
 20 3100 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 
 22 4000 ɍɥ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
 26 1000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 

22 21 4000 ɍɥ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
 23 1400 ɍɥ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 

23 22 1400 ɍɥ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
 24 830 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 
 25 2800 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 

24 23 830 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 
 27 2400 əɫɬɵɧɫɤɚɹ ɭɥɢɰɚ 
 33 4200 ɉɪ. ɦɟɬɚɥɥɭɪɝɨɜ  
 34 2600 Ʉɨɪɤɢɧɫɤɢɣ ɦɨɫɬ 

25 23 2800 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 
 35 7200 ɍɥ. ɋɟɪɝɟɹ Ʌɚɡɨ 
 36 3100 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 

26 21 1000 ȿɧɢɫɟɣɫɤɢɣ ɬɪɚɤɬ 
 27 1200 ɍɥ.  Ƚɚɣɞɚɲɨɜɤɚ 
 31 1300 ɍɥ. 9 ɦɚɹ 

27 24 2400 əɫɬɵɧɫɤɚɹ ɭɥɢɰɚ 
 26 1200 ɍɥ.  Ƚɚɣɞɚɲɨɜɤɚ 
 32 1200 əɫɬɵɧɫɤɚɹ ɭɥɢɰɚ 

28 15 2700 2-ɹ Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 
 29 1200 Ʉɚɪɚɭɥɶɧɚɹ ɭɥɢɰɚ 

 40 2300 
ɍɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, ɭɥ. 
Ɇɭɠɟɫɬɜɚ 

29 28 1200 Ʉɚɪɚɭɥɶɧɚɹ ɭɥɢɰɚ 
 30 1200 ɍɥ. 9 ɦɚɹ 
 40 1400 ɍɥ. ɒɚɯɬɟɪɨɜ 

30 20 1500 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 
 29 1200 ɍɥ. 9 ɦɚɹ 
 31 1900 ɍɥ. 9 ɦɚɹ 
 39 1100 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 

31 26 1300 ɍɥ. 9 ɦɚɹ 
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ɉɊɈȾɈɅɀȿɇɂȿ ɉɊɂɅɈɀȿɇɂə Ȼ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 

ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 
 30 1900 ɍɥ. 9 ɦɚɹ 
 32 1100 Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɩɪɨɫɩɟɤɬ 

32 27 1200 əɫɬɵɧɫɤɚɹ ɭɥɢɰɚ 
 31 1100 Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɩɪɨɫɩɟɤɬ 
 33 1700 Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɩɪɨɫɩɟɤɬ 

33 24 4200 ɉɪ. Ɇɟɬɚɥɥɭɪɝɨɜ  
 32 1700 Ʉɨɦɫɨɦɨɥɶɫɤɢɣ ɩɪɨɫɩɟɤɬ 
 38 900 ɉɪ. Ɇɟɬɚɥɥɭɪɝɨɜ 

34 24 2600 Ʉɨɪɤɢɧɫɤɢɣ ɦɨɫɬ 
 53 5000 Ɉɞɟɫɫɤɚɹ ɭɥɢɰɚ 
 54 7500 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 

35 25 7200 ɍɥ. ɋɟɪɝɟɹ Ʌɚɡɨ 
36 25 3100 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 
 37 4200 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 

37 8 9300 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 36 4200 ɍɥ. ɉɨɝɪɚɧɢɱɧɢɤɨɜ 
 55 7600 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 

38 33 900 ɉɪ. Ɇɟɬɚɥɥɭɪɝɨɜ 
 39 1500 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 

 41 1700 
ɍɥ. ȼɟɫɧɵ, ɭɥ. ɉɚɪɬɢɡɚɧɚ 
ɀɟɥɟɡɧɹɤɚ 

 42 1900 ɭɥ. ɉɚɪɬɢɡɚɧɚ ɀɟɥɟɡɧɹɤɚ 
 52 3600 Ɉɤɬɹɛɪɶɫɤɢɣ ɦɨɫɬ 

39 30 1100 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 
 38 1500 ɍɥ. Ⱥɜɢɚɬɨɪɨɜ 
 40 2200 ɍɥ. Ɇɨɥɨɤɨɜɚ 

40 28 2300 
ɍɥ. ɑɟɪɧɵɲɟɜɫɤɨɝɨ, ɭɥ. 
Ɇɭɠɟɫɬɜɚ 

 29 1400 ɍɥ. ɒɚɯɬɟɪɨɜ 
 39 2200 ɍɥ. Ɇɨɥɨɤɨɜɚ 
 41 1100 ȼɡɥёɬɧɚɹ ɭɥɢɰɚ 
 44 1600 ɍɥ. ɒɚɯɬёɪɨɜ 

41 38 1700 
ɍɥ. ȼɟɫɧɵ, ɭɥ. ɉɚɪɬɢɡɚɧɚ 
ɀɟɥɟɡɧɹɤɚ 

 40 1100 ȼɡɥёɬɧɚɹ ɭɥɢɰɚ 
 42 1000 Ⱥɷɪɨɜɨɤɡɚɥɶɧɚɹ ɭɥɢɰɚ 

42 38 1900 ɭɥ. ɉɚɪɬɢɡɚɧɚ ɀɟɥɟɡɧɹɤɚ 
 41 1000 Ⱥɷɪɨɜɨɤɡɚɥɶɧɚɹ ɭɥɢɰɚ 
 46 1300 ɍɥ. Ȼɟɥɢɧɫɤɨɝɨ 

43 17 2300 Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 
 44 1100 ɂɝɚɪɫɤɚɹ ɭɥɢɰɚ, Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 
 45 820 ɍɥ. ȼɟɣɧɛɚɭɦɚ 

44 40 1600 ɍɥ. ɒɚɯɬёɪɨɜ 
 43 1100 ɂɝɚɪɫɤɚɹ ɭɥɢɰɚ, Ȼɪɹɧɫɤɚɹ ɭɥɢɰɚ 
 46 2000 ɍɥ. Ⱦɭɛɟɧɫɤɨɝɨ 

45 19 2000 ɍɥ. Ʌɟɧɢɧɚ 
 43 820 ɍɥ. ȼɟɣɧɛɚɭɦɚ 
 47 730 ɍɥ. ȼɟɣɧɛɚɭɦɚ 

46 42 1300 ɍɥ. Ȼɟɥɢɧɫɤɨɝɨ 
 44 2000 ɍɥ. Ⱦɭɛɟɧɫɤɨɝɨ 
 45 1800 ɍɥ. Ʌɟɧɢɧɚ 
 47 2300 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 
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ɉɊɈȾɈɅɀȿɇɂȿ ɉɊɂɅɈɀȿɇɂə Ȼ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 

ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 
47 45 730 ɍɥ. ȼɟɣɧɛɚɭɦɚ 
 46 2300 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 
 48 1500 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 
 50 2000 Ʉɨɦɦɭɧɚɥɶɧɵɣ ɦɨɫɬ 

48 18 3500 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 
 47 1500 ɍɥ. Ⱦɭɛɪɨɜɢɧɫɤɨɝɨ 

49 18 2700 ɇɢɤɨɥɚɟɜɫɤɢɣ ɦɨɫɬ 
 51 2100 ɋɜɟɪɞɥɨɜɫɤɚɹ ɭɥɢɰɚ 

50 52 5000 
ɉɪ. ɢɦɟɧɢ Ƚɚɡɟɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ 
Ɋɚɛɨɱɢɣ 

 74 750 ɍɥ. Ɇɚɬɪɨɫɨɜɚ 
51 49 2100 ɋɜɟɪɞɥɨɜɫɤɚɹ ɭɥɢɰɚ 
 73 3200 ɍɥ. 60 ɥɟɬ Ɉɤɬɹɛɪɹ 
 74 3000 ɍɥ. ɋɜɟɪɞɥɨɜɫɤɚɹ 

52 38 3600 Ɉɤɬɹɛɪɶɫɤɢɣ ɦɨɫɬ 

 50 5000 
ɉɪ. ɢɦɟɧɢ Ƚɚɡɟɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ 
Ɋɚɛɨɱɢɣ 

 53 3700 
ɉɪ. ɢɦɟɧɢ Ƚɚɡɟɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ 
Ɋɚɛɨɱɢɣ 

 82 900 ɍɥ. Ɇɢɱɭɪɢɧɚ 
53 34 5000 Ɉɞɟɫɫɤɚɹ ɭɥɢɰɚ 

 52 3700 
ɉɪ. ɢɦɟɧɢ Ƚɚɡɟɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ 
Ɋɚɛɨɱɢɣ 

 70 1500 ɍɥ. Ƚɥɢɧɤɢ 
54 34 7500 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 
 62 4000 Ɍɪɚɫɫɚ 04Ʉ-154 
 67 2000 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 

55 37 7600 Ɍɪɚɫɫɚ Ɋ-255 ɋɢɛɢɪɶ 
 60 4400 Ɋ-255, ɦɚɥɵɣ ɨɛɯɨɞ Ʉɪɚɫɧɨɹɪɫɤɚ 
 62 4200 Ɍɪɚɫɫɚ 04Ʉ-151 

56 57 4600 Ɍɪɚɫɫɚ 04ɇ-374 
 60 8100 Ɍɪɚɫɫɚ 04ɇ-374 

57 56 4600 Ɍɪɚɫɫɚ 04ɇ-374 
 58 4500 Ɍɪɚɫɫɚ 04ɇ-374 
 59 1400 ɉɪ. Ɇɢɪɚ ɋɨɫɧɨɜɨɛɨɪɫɤ 

58 57 4500 Ɍɪɚɫɫɚ 04ɇ-374 

 59 3800 
ɍɥ. Ʌɟɧɢɧɫɤɨɝɨ Ʉɨɦɫɨɦɨɥɚ, 
Ɂɚɜɨɞɫɤɚɹ ɭɥɢɰɚ ɋɨɫɧɨɜɨɛɨɪɫɤ  

59 57 1400 ɉɪ. Ɇɢɪɚ ɋɨɫɧɨɜɨɛɨɪɫɤ 

 58 3800 
ɍɥ. Ʌɟɧɢɧɫɤɨɝɨ Ʉɨɦɫɨɦɨɥɚ, 
Ɂɚɜɨɞɫɤɚɹ ɭɥɢɰɚ ɋɨɫɧɨɜɨɛɨɪɫɤ  

60 55 4400 Ɋ-255, ɦɚɥɵɣ ɨɛɯɨɞ Ʉɪɚɫɧɨɹɪɫɤɚ 
 56 8100 Ɍɪɚɫɫɚ 04ɇ-374 
 61 5000 Ɋ-255, ɦɚɥɵɣ ɨɛɯɨɞ Ʉɪɚɫɧɨɹɪɫɤɚ 
 65 3500 Ɍɪɚɫɫɚ 04ɇ-374 

61 60 5000 Ɋ-255, ɦɚɥɵɣ ɨɛɯɨɞ Ʉɪɚɫɧɨɹɪɫɤɚ 
 68 7600 Ɋ-255 ɋɢɛɢɪɶ, ɭɥ. Ɍɪɚɤɬɨɜɚɹ 

62 54 4000 Ɍɪɚɫɫɚ 04Ʉ-154 
 55 4200 Ɍɪɚɫɫɚ 04Ʉ-151 
 63 2200 ɍɥ. ɋɬɪɨɢɬɟɥɟɣ, ɭɥ.  ɐɟɧɬɪɚɥɶɧɚɹ 
 64 2800 Ɍɪɚɫɫɚ 04Ʉ-154 
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ɉɊɈȾɈɅɀȿɇɂȿ ɉɊɂɅɈɀȿɇɂə Ȼ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 

ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 
63 62 2200 ɍɥ. ɋɬɪɨɢɬɟɥɟɣ, ɭɥ.  ɐɟɧɬɪɚɥɶɧɚɹ 
 66 1000 ɍɥ. Ʉɢɪɨɜɚ 

64 62 2800 Ɍɪɚɫɫɚ 04Ʉ-154 
 65 2800 Ɍɪɚɫɫɚ 04Ʉ-154 

65 60 3500 Ɍɪɚɫɫɚ 04ɇ-374 
 64 2800 Ɍɪɚɫɫɚ 04Ʉ-154 
 66 3000 Ɍɪɚɫɫɚ 04ɇ-374 

66 63 1000 ɍɥ. Ʉɢɪɨɜɚ 
 65 3000 Ɍɪɚɫɫɚ 04ɇ-374 
 67 1700 ɍɥ. Ⱦɪɭɠɛɵ 
 68 1600 ɍɥ. Ʉɢɪɨɜɚ 

67 54 2000 ɋɟɜɟɪɧɨɟ ɲɨɫɫɟ 
 66 1700 ɍɥ. Ⱦɪɭɠɛɵ 
 69 3300 ɍɥ. Ⱦɪɭɠɛɵ, ɬɪɚɫɫɚ 04ɇ-374 

68 61 7600 Ɋ-255 ɋɢɛɢɪɶ, ɭɥ. Ɍɪɚɤɬɨɜɚɹ 
 66 1600 ɍɥ. Ʉɢɪɨɜɚ 
 69 4100 ɍɥ. Ɍɪɚɤɬɨɜɚɹ 

69 67 3300 ɍɥ. Ⱦɪɭɠɛɵ, ɬɪɚɫɫɚ 04ɇ-374 
 68 4100 ɍɥ. Ɍɪɚɤɬɨɜɚɹ 
 70 2000 ɍɥ. Ƚɥɢɧɤɢ 

70 53 1500 ɍɥ. Ƚɥɢɧɤɢ 
 69 2000 ɍɥ. Ƚɥɢɧɤɢ 
 79 2200 Ɍɚɦɛɨɜɫɤɚɹ ɭɥɢɰɚ 
 82 4700 ɍɥ. ɋɟɦɚɮɨɪɧɚɹ  

71 72 3800 ɍɥ. ɐɟɦɟɧɬɧɢɤɨɜ 
72 71 3800 ɍɥ. ɐɟɦɟɧɬɧɢɤɨɜ 
 73 2900 ɍɥ. Ʌɟɫɨɩɢɥɶɳɢɤɨɜ 
 75 2000 Ʉɪɚɫɧɨɩɪɟɫɧɟɧɫɤɚɹ ɭɥɢɰɚ 

 77 2600 
ɍɥ. ɐɟɦɟɧɬɧɢɤɨɜ, ɭɥ. Ɍɭɪɝɟɧɟɜɚ, 
ɭɥ. Ⱥɥёɲɢ Ɍɢɦɨɲɟɧɤɨɜɚ 

73 51 3200 ɍɥ. 60 ɥɟɬ Ɉɤɬɹɛɪɹ 
 72 2900 ɍɥ. Ʌɟɫɨɩɢɥɶɳɢɤɨɜ 
 74 430 ɍɥ. Ⱥɥɟɤɫɚɧɞɪɚ Ɇɚɬɪɨɫɨɜɚ 
 85 2800 ɍɥ. 60 ɥɟɬ Ɉɤɬɹɛɪɹ 

74 47 6000 əɪɵɝɢɧɫɤɢɣ ɩɪɨɟɡɞ 
 51 3000 ɍɥ. ɋɜɟɪɞɥɨɜɫɤɚɹ 
 73 430 ɍɥ. Ⱥɥɟɤɫɚɧɞɪɚ Ɇɚɬɪɨɫɨɜɚ 
 82 5300 ɍɥ. ɋɟɦɚɮɨɪɧɚɹ 

75 72 2000 Ʉɪɚɫɧɨɩɪɟɫɧɟɧɫɤɚɹ ɭɥɢɰɚ 
 76 850 ɍɥ. Ƚɪɭɧɬɨɜɚɹ 
 85 1200 Ɂɚɬɨɧɫɤɚɹ ɭɥɢɰɚ 

76 75 850 ɍɥ. Ƚɪɭɧɬɨɜɚɹ 
 77 1400 ɍɥ. Ɇɨɧɬɚɠɧɢɤɨɜ 
 78 1800 ɍɥ. Ƚɪɭɧɬɨɜɚɹ 

77 72 2600 
ɍɥ. ɐɟɦɟɧɬɧɢɤɨɜ, ɭɥ. Ɍɭɪɝɟɧɟɜɚ, 
ɭɥ. Ⱥɥёɲɢ Ɍɢɦɨɲɟɧɤɨɜɚ 

 76 1400 ɍɥ. Ɇɨɧɬɚɠɧɢɤɨɜ 
 80 6700 ɍɥ. Ɇɨɧɬɚɠɧɢɤɨɜ 

78 76 1800 ɍɥ. Ƚɪɭɧɬɨɜɚɹ 
 81 1800 ȼɨɥɠɫɤɚɹ ɭɥɢɰɚ 
 84 830 ɍɥ. Ɇɢɱɭɪɢɧɚ 

79 70 2200 Ɍɚɦɛɨɜɫɤɚɹ ɭɥɢɰɚ 
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ɈɄɈɇɑȺɇɂȿ ɉɊɂɅɈɀȿɇɂə Ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ1 

ȼɟɪɲɢɧɚ ɨɬ ȼɟɪɲɢɧɚ ɞɨ Ⱦɥɢɧɚ ɪɟɛɪɚ, ɦ ɇɚɢɦɟɧɨɜɚɧɢɟ 
 80 1500 ɍɥ. ɒɟɜɱɟɧɤɨ 
 81 1900 ȼɨɥɠɫɤɚɹ ɭɥɢɰɚ 

80 77 6700 ɍɥ. Ɇɨɧɬɚɠɧɢɤɨɜ 
 79 1500 ɍɥ. ɒɟɜɱɟɧɤɨ 
 81 1700 Ⱥɪɚɥɶɫɤɚɹ ɭɥɢɰɚ 

81 78 1800 ȼɨɥɠɫɤɚɹ ɭɥɢɰɚ 
 79 1900 ȼɨɥɠɫɤɚɹ ɭɥɢɰɚ 
 80 1700 Ⱥɪɚɥɶɫɤɚɹ ɭɥɢɰɚ 

82 52 900 ɍɥ. Ɇɢɱɭɪɢɧɚ 
 70 4700 ɍɥ. ɋɟɦɚɮɨɪɧɚɹ  
 74 5300 ɍɥ. ɋɟɦɚɮɨɪɧɚɹ 
 83 330 ɍɥ. Ɇɢɱɭɪɢɧɚ 

83 82 330 ɍɥ. Ɇɢɱɭɪɢɧɚ 
 84 500 ɍɥ. Ɇɢɱɭɪɢɧɚ 
 85 2600 ɍɥ. Ⱥɤɚɞɟɦɢɤɚ ɉɚɜɥɨɜɚ 

84 78 830 ɍɥ. Ɇɢɱɭɪɢɧɚ 
 83 500 ɍɥ. Ɇɢɱɭɪɢɧɚ 
 85 2800 ɍɥ. ɓɨɪɫɚ 

85 73 2800 ɍɥ. 60 ɥɟɬ Ɉɤɬɹɛɪɹ 
 75 1200 Ɂɚɬɨɧɫɤɚɹ ɭɥɢɰɚ 
 83 2600 ɍɥ. Ⱥɤɚɞɟɦɢɤɚ ɉɚɜɥɨɜɚ 
 84 2800 ɍɥ. ɓɨɪɫɚ 



90 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

 

Ɋɢɫɭɧɨɤ ȼ1 – Ʉɚɪɬɚ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ 
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ɉɊɈȾɈɅɀȿɇɂȿ ɉɊɂɅɈɀȿɇɂə ȼ 

 

 

Ɋɢɫɭɧɨɤ ȼ2 – Ʉɚɪɬɚ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ ɫ ɦɨɞɟɥɶɸ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ 
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ɈɄɈɇɑȺɇɂȿ ɉɊɂɅɈɀȿɇɂə ȼ 

 

 

Ɋɢɫɭɧɨɤ ȼ3 – Ɇɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

ɉɪɟɡɟɧɬɚɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ 
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