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ȼȼȿȾȿɇɂȿ 

 

ɇɚ ɪɵɧɤɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɯɧɢɤɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɤɨɥɟɫɧɵɦ ɲɚɫɫɢ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚ ɬɹɠɟɥɨ 

ɩɪɨɯɨɞɢɦɵɯ ɭɱɚɫɬɤɚɯ ɦɟɫɬɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɧɨɝɨɨɫɧɵɟ 

ɤɨɥɟɫɧɵɟ ɲɚɫɫɢ ɜɵɫɨɤɨɣ ɩɪɨɯɨɞɢɦɨɫɬɢ. Ɉɞɧɢɦ ɢɡ ɩɪɟɞɩɪɢɹɬɢɣ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɣɫɹ ɧɚ ɜɵɩɭɫɤɟ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜɵɫɨɤɨɣ ɩɪɨɯɨɞɢɦɨɫɬɢ, ɹɜɥɹɟɬɫɹ Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɡɚɜɨɞ «ɍɊȺɅ». 

ɇɚ ɞɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɜɵɩɭɫɤɚɸɬɫɹ ɩɨɥɧɨɩɪɢɜɨɞɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɫ 

ɤɨɥɟɫɧɵɦɢ ɮɨɪɦɭɥɚɦɢ 4ɯ4, 6ɯ6, 8ɯ8.  

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɪɵɧɤɚ ɩɨɥɧɨɩɪɢɜɨɞɧɵɯ 

ɝɪɭɡɨɜɢɤɨɜ ɬɪɟɛɭɸɬ ɩɨɜɵɲɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɢ, 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɟ ɟɝɨ 

ɷɤɨɥɨɝɢɱɧɨɫɬɢ. Ɉɞɧɨɣ ɢɡ ɧɨɜɢɧɨɤ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɜɵɩɭɫɤɚɟɦɨɣ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɦ ɡɚɜɨɞɨɦ «ɍɊȺɅ» ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɩɪɢɜɨɞɧɨɟ ɲɚɫɫɢ ɫ ɤɨɥɟɫɧɨɣ 

ɮɨɪɦɭɥɨɣ 8ɯ8 ɫ ɛɟɫɤɚɩɨɬɧɨɣ ɤɚɛɢɧɨɣ ɩɨɥɧɨɣ ɦɚɫɫɨɣ 44 ɬɨɧɧɵ. Ⱦɚɧɧɨɟ ɲɚɫɫɢ 

ɩɨɡɜɨɥɹɟɬ ɪɚɡɦɟɳɚɬɶ ɧɚ ɫɜɨɟɣ ɩɥɚɬɮɨɪɦɟ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 31 ɬɨɧɧɵ. Ⱦɚɧɧɨɟ ɲɚɫɫɢ ɨɫɧɚɳɚɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦ 

ɷɤɨɥɨɝɢɱɧɵɦ ɞɜɢɝɚɬɟɥɟɦ əɆɁ-653, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ȿɜɪɨ-5. ȼ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɡɚɞɧɟɣ ɩɨɞɜɟɫɤɟ 

ɬɪɚɞɢɰɢɨɧɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɛɚɥɚɧɫɢɪɧɚɹ ɩɨɞɜɟɫɤɚ ɦɨɫɬɨɜ. ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɨɬɞɟɥɶɧɵɯ ɭɩɪɚɜɥɹɟɦɵɯ ɦɨɫɬɚ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɪɟɫɫɨɪɧɨɣ ɩɨɞɜɟɫɤɟ. ɗɬɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɜɵɡɜɚɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɩɨɜɵɲɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɞɧɢɟ ɦɨɫɬɵ ɞɨ 18 ɬɨɧɧ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚ 

ɩɪɟɞɵɞɭɳɢɯ ɦɨɞɢɮɢɤɚɰɢɹɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8 

ɩɪɢɦɟɧɹɥɚɫɶ ɛɚɥɚɧɫɢɪɧɚɹ ɬɟɥɟɠɤɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 12 ɬɨɧɧ.  

ɉɪɢɦɟɧɟɧɢɟ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɧɟɨɫɩɨɪɢɦɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɚɜɬɨɦɨɛɢɥɟɣ ɜɵɫɨɤɨɣ ɩɪɨɯɨɞɢɦɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɦɨɫɬɵ ɛɚɥɚɧɫɢɪɧɨɣ 
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ɬɟɥɟɠɤɢ. ɉɪɢ ɭɫɬɚɧɨɜɤɢ ɩɨɞɜɟɫɤɢ ɨɬɞɟɥɶɧɵɯ ɦɨɫɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ 

ɧɚ ɦɨɫɬɵ ɫɬɚɧɨɜɢɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɢɡ-ɡɚ ɫɬɚɬɢɱɟɫɤɨɣ ɧɟɨɩɪɟɞɟɥɢɦɨɫɬɢ 

ɫɢɫɬɟɦɵ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɞɜɟɫɤɢ ɩɟɪɟɞɧɢɯ 

ɦɨɫɬɨɜ ɧɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8.  

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɛɚɥɚɧɫɢɪɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɩɟɪɟɞɧɢɯ ɦɨɫɬɨɜ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶ 

ɧɚɝɪɭɡɤɭ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɦɨɫɬɨɦ. Ⱦɚɧɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɧɚ 

ɪɹɞɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɥɨɥɢɫɬɨɜɵɯ ɪɟɫɫɨɪ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɫɢɬ 

ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɧɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚ ɪɵɧɤɟ ɝɪɭɡɨɜɨɣ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɢ. 
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1 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂЧȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ ɉɊɈȿɄɌȺ 

 

1.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥя 

 

Ⱦɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɩɪɢɧɹɬ ɚɜɬɨɦɨɛɢɥɶ 

ɍɪɚɥ ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8 (ɪɢɫ.1.1). Ⱦɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɦɨɧɬɚɠɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɟɪɟɜɨɡɤɢ ɟɝɨ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɞɨɪɨɝ 

ɢ ɨɬɞɟɥɶɧɵɦ ɭɱɚɫɬɤɚɦ ɦɟɫɬɧɨɫɬɢ. Ⱥɜɬɨɦɨɛɢɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɨ ɞɨɪɨɝɚɦ I-IV ɤɚɬɟɝɨɪɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 

40ºɋ ɞɨ ɩɥɸɫ 45ºɋ. 

 

 

Ɋɢɫɭɧɨɤ 1.1 – Ⱥɜɬɨɦɨɛɢɥɶ ɍɪɚɥ 8ɯ8 

 

Ⱦɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɨɫɧɚɳɟɧ ɪɹɞɧɵɦ ɱɟɬɵɪɟɯɬɚɤɬɧɵɦ ɞɢɡɟɥɶɧɵɦ 

ɞɜɢɝɚɬɟɥɟɦ əɆɁ-653 ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ ȿɜɪɨ-5 ɦɨɳɧɨɫɬɶɸ 422 ɥ.ɫ. 

Ɇɨɞɢɮɢɤɚɰɢɢ ɲɚɫɫɢ ɚɜɬɨɦɨɛɢɥɹ-ɚɧɚɥɨɝɚ ɪɚɡɪɚɛɨɬɚɧɵ ɩɨɞ ɩɨɥɧɭɸ ɦɚɫɫɭ      
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41-44 ɬ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ 44 ɬ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ  

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ɇɚɫɫɚ ɫɧɚɪɹɠɟɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 12800 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 31000 

ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 44000 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɣ ɦɚɫɫɵ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 

- ɧɚ ɩɟɪɟɞɧɢɟ ɨɫɢ 

- ɧɚ ɡɚɞɧɸɸ ɬɟɥɟɠɤɭ 

 

18000 

26000 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɩɨɟɡɞɚ, ɤɦ/ɱɚɫ 90 

Ⱦɜɢɝɚɬɟɥɶ: 

Ɇɨɞɟɥɶ – əɆɁ-653 

Ɍɢɩ – ɞɢɡɟɥɶɧɵɣ ɫ ɬɭɪɛɨɧɚɞɞɭɜɨɦ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ / ɥ.ɫ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ /ɤɝɫɦ  

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ, ɦɢɧ -1 

 

 

 

310 / 422 

2000 / 204 

1900 

Ʉɚɛɢɧɚ: ɦɨɞɟɥɶ – «Ɋ»; ɬɢɩ – ɛɟɫɤɚɩɨɬɧɚɹ; 2-ɯ – ɦɟɫɬɧɚɹ, ɫɨ 
ɫɩɚɥɶɧɵɦ ɦɟɫɬɨɦ, ɫ ɚɜɬɨɧɨɦɧɵɦ ɨɬɨɩɢɬɟɥɟɦ. 

 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ: ɦɨɞɟɥɶ – ZF 16S2220; ɬɢɩ - ɦɟɯɚɧɢɱɟɫɤɚɹ, 
16-ɫɬɭɩɟɧɱɚɬɚɹ. 

 

ȼɟɞɭɳɢɟ ɦɨɫɬɵ: ɦɨɞɟɥɶ – HanDe. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ  

 

5,92 

Ʉɨɥɟɫɚ ɢ ɲɢɧɵ: ɪɚɡɦɟɪɧɨɫɬɶ 16.00R20  
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1.2   Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɜɟɫɨɤ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɉɨɞɜɟɫɤɚ ɚɜɬɨɦɨɛɢɥɹ ɧɭɠɧɚ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɪɚɦɵ ɢɥɢ 

ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ ɫ ɤɨɥɟɫɚɦɢ. Ȼɥɚɝɨɞɚɪɹ ɩɨɞɜɟɫɤɟ, ɧɟɪɨɜɧɨɫɬɢ ɞɨɪɨɝɢ ɧɟ 

ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɤɭɡɨɜ, ɬɨ ɟɫɬɶ ɩɨɞɜɟɫɤɚ ɨɬɪɚɛɚɬɵɜɚɟɬ ɭɞɚɪɵ ɤɨɥɟɫ ɢ ɫɝɥɚɠɢɜɚɟɬ 

ɢɯ ɩɪɢ ɩɟɪɟɞɚɱɟ ɧɚ ɤɭɡɨɜ ɥɢɛɨ ɜɨɨɛɳɟ ɧɟ ɩɟɪɟɞɚɟɬ ɢɯ. ȼ ɤɨɧɫɬɪɭɤɰɢɸ 

ɩɨɞɜɟɫɤɢ ɜɯɨɞɹɬ ɭɩɪɭɝɢɟ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ. Ɍɚɤɨɣ ɷɥɟɦɟɧɬ ɩɨɞɜɟɫɤɢ, 

ɤɚɤ ɪɟɫɫɨɪɵ, ɹɜɥɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɭɩɪɭɝɢɦ ɢ ɧɚɩɪɚɜɥɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɞɜɟɫɤɚ ɚɜɬɨɦɨɛɢɥɹ ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, 

ɜɤɥɸɱɚɹ ɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɚɬɱɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɞɨɥɠɧɵɣ ɤɨɦɮɨɪɬ ɩɚɫɫɚɠɢɪɚɦ ɚɜɬɨɦɨɛɢɥɹ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɧɨɫɬɶ 

ɩɟɪɟɜɨɡɢɦɵɯ ɝɪɭɡɨɜ. Ɋɟɫɫɨɪɧɚɹ ɩɨɞɜɟɫɤɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɬɨɥɶɤɨ ɧɚ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜɫɟ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɧɚ ɩɪɚɤɬɢɤɟ 

ɩɨɞɜɟɫɤɢ ɞɟɥɹɬ ɧɚ ɡɚɜɢɫɢɦɵɟ ɢ ɧɟɡɚɜɢɫɢɦɵɟ. ɉɪɢ ɡɚɜɢɫɢɦɨɣ ɩɨɞɜɟɫɤɟ ɨɛɚ 

ɤɨɥɟɫɚ ɨɞɧɨɝɨ ɦɨɫɬɚ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɞɧɨɣ ɠɟɫɬɤɨɣ ɨɫɢ, ɬɚɤ ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɟ 

ɨɞɧɨɝɨ ɤɨɥɟɫɚ (ɧɚɩɪɢɦɟɪ, ɩɪɚɜɨɝɨ), ɜɵɡɜɚɧɧɨɟ ɧɟɪɨɜɧɨɫɬɹɦɢ ɞɨɪɨɝɢ, 

ɩɟɪɟɞɚɟɬɫɹ ɞɪɭɝɨɦɭ ɤɨɥɟɫɭ (ɥɟɜɨɦɭ). ɉɪɢ ɧɟɡɚɜɢɫɢɦɨɣ ɩɨɞɜɟɫɤɟ ɤɚɠɞɨɟ 

ɤɨɥɟɫɨ ɞɚɧɧɨɝɨ ɦɨɫɬɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɨɝɨ. 

Ʉɚɤ ɜ ɡɚɜɢɫɢɦɵɯ, ɬɚɤ ɢ ɜ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɞɜɟɫɤɚɯ ɧɚɩɪɚɜɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 

ɜɵɩɨɥɧɹɸɬ ɩɨ-ɪɚɡɧɨɦɭ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɫɫɨɪɵ ɪɚɡɥɢɱɧɨ ɜɨɫɩɪɢɧɢɦɚɸɬ 

ɧɚɝɪɭɡɤɢ ɜ ɩɨɞɜɟɫɤɟ. 

ȼɨ ɦɧɨɝɢɯ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɛɨɥɶɲɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɩɨɞɜɟɫɤɢ, 

ɜ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɹɸɬ ɫɚɦɢ ɪɟɫɫɨɪɵ. ȼ 

ɬɚɤɢɯ ɩɨɞɜɟɫɤɚɯ ɪɟɫɫɨɪɵ ɜɨɫɩɪɢɧɢɦɚɸɬ, ɤɪɨɦɟ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɜɫɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ (ɛɨɤɨɜɵɟ, ɩɪɨɞɨɥɶɧɵɟ ɢ ɫɤɪɭɱɢɜɚɸɳɢɟ). Ɍɚɤɢɟ 

ɩɨɞɜɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɛɨɥɶɲɢɧɫɬɜɨ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɡɚɜɢɫɢɦɚɹ ɩɨɞɜɟɫɤɚ ɫ ɩɪɨɞɨɥɶɧɵɦɢ 

ɩɨɥɭɷɥɥɢɩɬɢɱɟɫɤɢɦɢ ɪɟɫɫɨɪɚɦɢ. ɇɚ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɷɬɭ ɩɨɞɜɟɫɤɭ 

ɩɪɢɦɟɧɹɸɬ ɤɚɤ ɞɥɹ ɩɟɪɟɞɧɟɣ, ɬɚɤ ɢ ɞɥɹ ɡɚɞɧɟɣ ɨɫɟɣ. 
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ɇɚ ɩɟɪɟɞɧɢɯ ɦɨɫɬɚɯ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 

ɦɚɥɨɥɢɫɬɨɜɭɸ ɢɥɢ ɦɧɨɝɨɥɢɫɬɨɜɭɸ ɪɟɫɫɨɪɧɭɸ ɩɨɞɜɟɫɤɭ (ɪɢɫ. 1.2). 

 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ɋɟɫɫɨɪɧɚɹ ɩɨɞɜɟɫɤɚ 

 

ɍɫɬɪɨɣɫɬɜɨ ɪɟɫɫɨɪɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɢɥɨɫɶ ɡɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ. 

Ʌɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ ɫɥɭɠɢɥɚ ɷɥɟɦɟɧɬɨɦ ɩɨɞɜɟɫɤɢ ɟɳɟ ɧɚ ɩɟɪɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ 

ɢ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɩɨɬɟɪɥɚ ɫɜɨɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɝɪɭɡɨɜɵɯ ɦɨɞɟɥɟɣ. 

Ʌɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɧɚɛɨɪɚ ɫɤɪɟɩɥɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɥɢɫɬɨɜ, 

ɱɚɳɟ ɜɫɟɝɨ ɜ ɮɨɪɦɟ ɩɨɥɭɷɥɥɢɩɫɚ. Ʌɢɫɬɵ ɢɡ ɩɪɭɠɢɧɢɫɬɨɣ ɫɬɚɥɢ ɢɦɟɸɬ 

ɪɚɡɥɢɱɧɭɸ ɞɥɢɧɭ, ɧɨ ɨɞɢɧɚɤɨɜɭɸ ɤɪɢɜɢɡɧɭ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɧɚɝɪɭɡɤɢ ɦɨɝɥɢ 

ɩɪɢɥɟɝɚɬɶ ɞɪɭɝ ɤ ɞɪɭɝɭ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
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Ʌɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ — ɷɬɨ ɜɢɞ ɩɪɭɠɢɧɵ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɢɡɝɢɛ. Ʉɚɤ ɢ ɥɸɛɚɹ 

ɩɪɭɠɢɧɚ, ɨɧɚ ɦɨɠɟɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ ɠɟɫɬɤɨɫɬɶ, ɤɨɬɨɪɚɹ ɥɟɝɤɨ ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɲɢɪɢɧɨɣ, ɞɥɢɧɨɣ, ɬɨɥɳɢɧɨɣ ɥɢɫɬɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ. 

ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɫɥɟɞɭɸɳɭɸ 

ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɪɟɫɫɨɪ: 

 ɨɞɧɨɥɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ (ɩɚɪɚɛɨɥɢɱɟɫɤɚɹ) — ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ. ɂɦɟɟɬ ɜɵɫɨɤɭɸ ɝɢɛɤɨɫɬɶ ɢ ɫɧɢɠɚɟɬ ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɟɪɨɜɧɨɫɬɟɣ ɩɨɥɨɬɧɚ ɞɨɪɨɝɢ ɧɚ ɤɨɦɮɨɪɬ ɜɨɞɢɬɟɥɹ; 

 ɦɧɨɝɨɥɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ (ɬɪɚɩɟɰɢɟɜɢɞɧɚɹ) — ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɡɚɞɧɟɣ ɩɨɞɜɟɫɤɢ. ɇɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɢ ɯɨɞɨɜɵɟ ɤɚɱɟɫɬɜɚ 

ɚɜɬɨɦɨɛɢɥɹ. 

ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɧɨɝɨɥɢɫɬɨɜɵɟ 

ɫɯɟɦɵ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɞɥɹ ɡɚɞɧɟɝɨ, ɬɚɤ ɞɥɹ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɢɤɚ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɨɞɜɟɫɨɤ, ɪɟɫɫɨɪɵ ɨɫɬɚɸɬɫɹ 

ɧɚɢɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɪɟɫɫɨɪɧɨɣ ɩɨɞɜɟɫɤɢ: 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɟɪɟɝɪɭɡɤɚɦ; 

 ɫɬɨɣɤɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚ ɩɥɨɯɢɯ ɞɨɪɨɝɚɯ; 

 ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; 

 ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. 

Ȼɚɥɚɧɫɢɪɧɵɟ ɪɟɫɫɨɪɧɵɟ ɩɨɞɜɟɫɤɢ ɩɨɥɭɱɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɬɪɟɯɨɫɧɵɯ 

ɚɜɬɨɦɨɛɢɥɹɯ, ɝɞɟ ɩɨɞɜɟɫɤɚ ɡɚɞɧɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɞɨɥɠɧɚ 

ɞɨɩɭɫɤɚɬɶ ɫɜɨɛɨɞɭ ɢɯ ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɟɪɟɤɨɫɨɜ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ 

ɤɨɥɟɫ ɫ ɞɨɪɨɝɨɣ ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɛɨɥɶɲɢɯ ɧɟɪɨɜɧɨɫɬɟɣ. Ȼɚɥɚɧɫɢɪɧɵɟ 

ɩɨɞɜɟɫɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɜɟɧɫɬɜɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɫɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ 

ɤɨɥɟɫɚ. ɋɪɟɞɧɹɹ ɱɚɫɬɶ ɪɟɫɫɨɪɵ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɤɚɱɚɸɳɟɣɫɹ ɨɩɨɪɟ, ɚ ɤɨɧɰɵ 

ɨɩɢɪɚɸɬɫɹ ɧɚ ɛɚɥɤɢ ɦɨɫɬɨɜ (ɪɢɫ. 1.3). 
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Ɋɢɫɭɧɨɤ 1.3 – Ȼɚɥɚɧɫɢɪɧɚɹ ɩɨɞɜɟɫɤɚ 

 

Ɋɟɫɫɨɪɚ ɪɚɡɝɪɭɠɟɧɚ ɨɬ ɩɟɪɟɞɚɱɢ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɢ ɦɨɦɟɧɬɨɜ, 

ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ: ɨɧɚ ɜɨɫɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɛɨɤɨɜɵɟ 

ɭɫɢɥɢɹ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ ɹɜɥɹɟɬɫɹ ɜ ɞɜɨɟ ɦɟɧɶɲɟɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɤɭɡɨɜɚ ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɟɪɟɦɟɳɟɧɢɢ ɨɞɧɨɝɨ ɤɨɥɟɫɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8 ɛɚɥɚɧɫɢɪɧɚɹ ɩɨɞɜɟɫɤɚ ɬɚɤɠɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

- ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɨɫɹɦɢ; 

- ɛɨɥɶɲɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ; 

- ɞɜɭɤɪɚɬɧɨɟ ɫɧɢɠɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɦɨɫɬɨɜ ɨɬ ɧɟɪɨɜɧɨɫɬɟɣ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ ɫɱɟɬ 

ɛɚɥɚɧɫɢɪɧɨɣ ɫɯɟɦɵ; 

- ɥɭɱɲɚɹ ɩɪɨɯɨɞɢɦɨɫɬɶ. 

ɇɟɞɨɫɬɚɬɤɢ: 

- ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; 

- ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ; 
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- ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɲɢɧ ɢ ɷɥɟɦɟɧɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɢɡ-ɡɚ ɰɢɪɤɭɥɹɰɢɢ 

ɦɨɳɧɨɫɬɢ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɦɟɠɞɭ ɦɨɫɬɚɦɢ ɛɚɥɚɧɫɢɪɧɨɣ 

ɬɟɥɟɠɤɢ) ɢ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɲɢɧ ɜ ɩɨɜɨɪɨɬɟ; 

- ɩɨɜɵɲɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɱɟɧɢɸ. 

ɇɚɪɹɞɭ ɫ ɬɚɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ, ɤɚɤ ɩɪɨɫɬɨɬɚ, ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢ 

ɦɚɥɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɚɤɢɟ ɩɨɞɜɟɫɤɢ ɢɦɟɸɬ ɪɹɞ ɫɟɪɶɟɡɧɵɯ 

ɧɟɞɨɫɬɚɬɤɨɜ: 

- ɛɨɥɶɲɚɹ ɦɚɫɫɚ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɫɨɤɚɹ 

ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ; 

- ɧɢɡɤɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɩɪɨɱɧɨɫɬɶ ɪɟɫɫɨɪ; 

- ɦɚɥɵɟ ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ ɌɈ; 

- ɦɚɥɚɹ ɠɟɫɬɤɨɫɬɶ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ; 

- ɜɵɫɨɤɨɟ ɦɟɠɥɢɫɬɨɜɨɟ ɬɪɟɧɢɟ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɟɟ ɨɝɪɚɧɢɱɟɧɧɭɸ ɩɥɚɜɧɨɫɬɶ 

ɯɨɞɚ, ɨɫɨɛɟɧɧɨ ɧɚ ɪɨɜɧɵɯ ɩɨɤɪɵɬɢɹɯ (ɬ.ɧ. ɷɮɮɟɤɬ ɛɥɨɤɢɪɨɜɤɢ ɪɟɫɫɨɪɵ); 

- ɫɥɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɜɟɫɤɢ. 

ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ ɛɨɥɶɲɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɦɟɧɹɸɬ ɛɚɥɚɧɫɢɪɧɭɸ ɡɚɞɧɸɸ ɪɟɫɫɨɪɧɭɸ ɩɨɞɜɟɫɤɭ. 

Ȼɚɥɚɧɫɢɪɧɚɹ ɪɟɫɫɨɪɧɚɹ ɩɨɞɜɟɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ: 

- ɛɚɥɚɧɫɢɪ (ɨɛɵɱɧɨ ɟɝɨ ɪɨɥɶ ɜɵɩɨɥɧɹɟɬ ɦɧɨɝɨɥɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ); 

- ɨɫɶ ɛɚɥɚɧɫɢɪɚ; 

- ɪɟɚɤɬɢɜɧɵɟ ɲɬɚɧɝɢ. 

ȼ ɫɜɹɡɢ ɫ ɜɵɫɨɤɢɦ ɦɟɠɥɢɫɬɨɜɵɦ ɬɪɟɧɢɟɦ ɜ ɦɧɨɝɨɥɢɫɬɨɜɨɣ ɪɟɫɫɨɪɟ, ɧɚ 

ɛɚɥɚɧɫɢɪɧɵɯ ɩɨɞɜɟɫɤɚɯ ɚɦɨɪɬɢɡɚɬɨɪɵ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ. 

Ɋɟɚɤɬɢɜɧɵɟ ɲɬɚɧɝɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɪɟɚɤɰɢɣ ɢ ɤɪɭɬɹɳɢɯ 

ɦɨɦɟɧɬɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ, ɪɚɡɝɨɧɟ, ɩɨɜɨɪɨɬɟ ɚɜɬɨɦɨɛɢɥɹ, ɨɬ 

ɦɨɫɬɨɜ ɤ ɪɚɦɟ. Ɋɚɡɥɢɱɚɸɬ ɩɪɨɞɨɥɶɧɵɟ ɲɬɚɧɝɢ ɢ ɩɨɩɟɪɟɱɧɵɟ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɪɢɦɟɧɹɸɬ ɜɟɪɯɧɢɟ ɲɬɚɧɝɢ, ɩɨɜɟɪɧɭɬɵɟ ɤɚɠɞɚɹ ɧɚ ɭɝɨɥ ɨɤɨɥɨ 

45 ɝɪɚɞɭɫɨɜ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ ɩɪɨɞɨɥɶɧɵɟ, ɬɚɤ ɢ 

ɩɨɩɟɪɟɱɧɵɟ ɪɟɚɤɰɢɢ ɥɢɛɨ ɬɪɟɭɝɨɥɶɧɵɣ ɪɵɱɚɝ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɚɸɬ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɬɨɪɫɢɨɧɧɵɟ ɤɨɪɨɛɚ, ɨɛɴɟɞɢɧɹɸɳɢɟ ɮɭɧɤɰɢɢ ɬɪɟɭɝɨɥɶɧɨɝɨ 
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ɪɵɱɚɝɚ ɢ ɫɬɚɛɢɥɢɡɚɬɨɪɚ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɪɟɫɫɨɪɚ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ 

ɠɟɫɬɤɨɫɬɶɸ, ɩɨɩɟɪɟɱɧɵɟ ɲɬɚɧɝɢ ɦɨɝɭɬ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ.  

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɢɡɨɛɪɚɠɟɧɚ ɡɚɞɧɹɹ ɩɨɞɜɟɫɤɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ – 

ɚɧɚɥɨɝɟ. Ⱦɚɧɧɚɹ ɛɚɥɚɧɫɢɪɧɚɹ ɩɨɞɜɟɫɤɚ ɫ ɬɪɟɦɹ ɩɪɨɞɨɥɶɧɵɦɢ ɪɟɚɤɬɢɜɧɵɦɢ 

ɲɬɚɧɝɚɦɢ ɧɚ ɤɚɠɞɭɸ ɨɫɶ ɢ ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ ɩɨɩɟɪɟɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɞɧɟɣ 

ɨɫɢ. ɉɨɩɟɪɟɱɧɵɟ ɲɬɚɧɝɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɩɨɩɟɪɟɱɧɵɟ ɪɟɚɤɰɢɢ ɜɨɫɩɪɢɧɢɦɚɸɬ 

ɪɟɫɫɨɪɵ. 

 

Ɋɢɫɭɧɨɤ 1.4 – Ɂɚɞɧɹɹ ɩɨɞɜɟɫɤɚ ɚɜɬɨɦɨɛɢɥɹ 

 

ȼ ɰɟɥɹɯ ɭɜɟɥɢɱɟɧɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ-ɚɧɚɥɨɝɚ ɧɚ ɩɟɪɟɞɧɢɟ 

ɦɨɫɬɵ ɜɦɟɫɬɨ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɡɞɟɥɶɧɚɹ ɩɨɞɜɟɫɤɚ 

ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ. ɇɚ ɪɹɞɭ ɫ ɤɚɠɭɳɢɦɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɭɜɟɥɢɱɟɧɢɹ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɬɚɤɚɹ ɤɨɦɩɨɧɨɜɤɚ ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ 

ɩɨɞɜɟɫɤɢ, ɚ ɬɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 

ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɦɨɫɬɨɜ ɢɡ-ɡɚ ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɨɣ ɫɯɟɦɵ 

ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. Ɉɞɧɚɤɨ ɷɬɢ ɧɟɞɨɫɬɚɬɤɢ ɦɨɝɭɬ ɛɵɬɶ ɱɚɫɬɢɱɧɨ 

ɤɨɦɩɟɧɫɢɪɨɜɚɧɵ ɛɚɥɚɧɫɢɪɧɵɦɢ ɪɵɱɚɝɚɦɢ, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɵɜɚɸɳɢɦɢ 

ɪɟɫɫɨɪɵ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ (ɪɢɫ. 1.5). Ɍɚɤɨɣ ɬɢɩ ɩɨɞɜɟɫɤɢ ɩɪɢɦɟɧɹɟɬɫɹ 

ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɨɥɭɩɪɢɰɟɩɚɯ ɢ ɧɟɤɨɬɨɪɨɣ ɦɧɨɝɨɨɫɧɨɣ ɫɩɟɰɬɟɯɧɢɤɟ. 
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Ɋɢɫɭɧɨɤ 1.5 – ɉɨɞɜɟɫɤɚ ɫ ɛɚɥɚɧɫɢɪɧɵɦɢ ɪɵɱɚɝɚɦɢ 

 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɨɞɢɧ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɫɫɨɪɧɵɯ ɩɨɞɜɟɫɨɤ ɞɥɹ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɧɢɦɚɸɬɫɹ ɤ ɪɚɡɪɚɛɨɬɤɟ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 

ɩɨɞɜɟɫɤɢ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɡɞɟɥɶɧɭɸ ɫɯɟɦɭ 

ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɜ ɰɟɥɹɯ ɭɧɢɮɢɤɚɰɢɢ ɫ ɷɥɟɦɟɧɬɚɦɢ ɚɜɬɨɦɨɛɢɥɹ-ɚɧɚɥɨɝɚ. ɉɪɢ 

ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɚ ɞɨɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɚɥɚɧɫɢɪɧɵɦ ɪɵɱɚɝɨɦ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ 

ɦɨɫɬɨɦ. Ɂɚɞɧɹɹ ɩɨɞɜɟɫɤɚ ɛɚɥɚɧɫɢɪɧɨɝɨ ɬɢɩɚ ɨɫɬɚɟɬɫɹ ɛɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɢɡɦɟɧɟɧɢɣ. 
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2   ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

 

2.1   Ɍяɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥя 

2.1.1   ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥя ɪɚɫɱɟɬɚ 

 

ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ ɚɜɬɨɦɨɛɢɥɹ. 

Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ma – ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 43950 

m – ɦɚɫɫɚ ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɜɟɞɭɳɢɟ ɤɨɥёɫɚ, ɤɝ 43950 

Va max – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ (ɤɦ/ɱ) 22,2 (80) 

rk – ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ ɤɨɥɟɫɚ, ɦ 0,62 

ɪ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɵɯ ɡɭɛɱɚɬɵɯ ɡɚɰɟɩɥɟɧɢɣ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ 11 

l – ɤɨɥɢɱɟɫɬɜɨ ɤɚɪɞɚɧɧɵɯ ɲɚɪɧɢɪɨɜ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ 10 

ɋɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 0,7 

 – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3 1,202 

ȼɚ – ɲɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ, ɦ 2,55 

ɇɚ – ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ, ɦ 3,3 

ɄɅ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ 0,9 

f – ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ 0,018 

 – ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ 0,7 

Ne max – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 310 

Ɇe max – ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ, ɇɦ 2000 

ne min – ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 1000 

ne max – ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 1900 

i0 – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ 5,92 
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ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɢ 

ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ. 

Ɍɚɛɥɢɰɚ 2.2 – ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

ɉɟɪɟɞɚɱɚ ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ZF 16S2220 

ɩɟɪɜɚɹ 13,80 

ɜɬɨɪɚɹ 9,49 

ɬɪɟɬɶɹ 6,53 

ɱɟɬɜёɪɬɚɹ 4,57 

ɩɹɬɚɹ 3,02 

ɲɟɫɬɚɹ 2,08 

ɫɟɞɶɦɚɹ 1,43 

ɜɨɫɶɦɚɹ 1,00 

Ɋɚɡɞɚɬɨɱɧɚɹ ɤɨɪɨɛɤɚ ZF VG 2000 

ɜɵɫɲɚɹ 0,960 

ɧɢɡɲɚɹ  1,536 

 

2.1.2   Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥя 

 

ɇɟɨɛɯɨɞɢɦɭɸ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

ɬɪ

3

max aaxmax aa

max a

VFCρ5,0Vgm

V
Ne


 

 , (2.1) 

ɝɞɟ     xC  – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

  – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ; 

ɚF  – ɩɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ; 

maxaV  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ; 

  – ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ( f ); 

am  – ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ; 

g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 

ɬɪ  – ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ. 
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ɥɚ ɄHBF  , (2.2) 

ɝɞɟ     B  – ɲɢɪɢɧɚ ɤɨɥɟɢ ɚɜɬɨɦɨɛɢɥɹ; 

H  – ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ; 

ɥɄ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ. 

57,79,055,23,3 ɚF ɦ2. 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

lp 0,9960,98ɬɪ  , (2.3) 

ɝɞɟ ɪ – ɱɢɫɥɨ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ ɤɨɧɢɱɟɫɤɢɯ ɩɚɪ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ; 

  l – ɱɢɫɥɨ ɤɚɪɞɚɧɧɵɯ ɲɚɪɧɢɪɨɜ. 

 

77,0996,098,0ɬɪ
1011  . 

Ɉɬɫɸɞɚ ɩɨɥɭɱɢɦ: 

19,298
0,77

2,2257,79,0202,15,02,228,9439500,0025

V
Ne

3

max a




  ɤȼɬ. 

Ɇɨɳɧɨɫɬɶ ɛɪɭɬɬɨ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 
ɨɛɫ

a

a

ɛɪɭɬɬɨe
η

V
Ne

V
N max

max

 , (2.4) 

ɝɞɟ ɨɛɫ  – ɄɉȾ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɢɫɬɟɦ ɞɜɢɝɚɬɟɥɹ. 

 

  317
940

19,298
V

N
max


,

ɛɪɭɬɬɨe
a

ɤȼɬ. 

ɍɞɟɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

a

V

ɭɞ
m

Ne
Ne a max , (2.5) 

2,7
950,43

317
max 

a

ɭɞ
m

Ne
Ne a  ɤȼɬ/ɬɨɧɧɭ. 

ɂɫɯɨɞɹ ɢɡ ɧɨɦɟɧɤɥɚɬɭɪɵ ɜɵɩɭɫɤɚɟɦɵɯ ɞɜɢɝɚɬɟɥɟɣ əɆɁ ɞɥɹ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɜɢɝɚɬɟɥɶ əɆɁ-653, 

ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɧɨɪɦɚɦ ȿɜɪɨ-5. Ne max = 310 ɤȼɬ.  
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2.1.3   ȼɧɟɲɧяя ɫɤɨɪɨɫɬɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥя 

 

ȼɥɢɹɧɢɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɞɢɧɚɦɢɤɭ ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɫɤɨɪɨɫɬɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ. 

ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – ɷɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɨɬ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ 

ɜɚɥɚ ɩɪɢ ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 

ɗɬɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɧɚ ɬɨɪɦɨɡɧɨɦ ɫɬɟɧɞɟ. ȼ 

ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬ ɷɦɩɢɪɢɱɟɫɤɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨ ɢɡɜɟɫɬɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɨɞɧɨɣ ɬɨɱɤɢ 

ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɜɫɸ ɤɪɢɜɭɸ ɦɨɳɧɨɫɬɢ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 











3

max

3

2

max

2

2

max

1max

e

e

e

e

e

e

n

n

n

n
A

n

n
ANeNe , (2.6) 

ɝɞɟ А1, А2 – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ; 

maxemax n,Ne  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɣ 

ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ; 

en,Ne  – ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ  

ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɭɸ 

ɮɨɪɦɭɥɭ: 

e

3
e

e
n

10N30
M







, (2.7) 

ɝɞɟ eM  – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ, 

eN  – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, 

en  – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɟɲɧɟɣ ɫɤɨɪɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 – Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɧɟɲɧɟɣ ɫɤɨɪɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɛɨɪɨɬɵ, en , ɨɛ/ɦɢɧ Ɇɨɳɧɨɫɬɶ, eN , ɤȼɬ Ɇɨɦɟɧɬ, eM , ɇ·ɦ 

1000 193 1870 

1100 216 2000 

1200 236 2000 

1300 255 2000 

1400 271 1970 

1500 280 1880 

1600 284 1800 

1700 287 1720 

1800 290 1640 

1900 291 1560 

 

ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 – ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ 

1000
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2.1.4 Ɍяɝɨɜɨ-ɫɤɨɪɨɫɬɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥя 

 

Ɍɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɥɵ ɬɹɝɢ ɧɚ ɤɨɥёɫɚɯ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ 

ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ. ɗɬɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɬɪɨɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɹ 

ɬɹɝɨɜɨɝɨ ɛɚɥɚɧɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

,jwfɤ PPPPP   , (2.8) 

ɝɞɟ fP  – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ; 

P  – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɴɟɦɭ; 

wP  – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ; 

jP  – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɤɨɪɟɧɢɸ ɚɜɬɨɦɨɛɢɥɹ. ɗɬɚ ɫɢɥɚ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ 

ɪɚɡɝɨɧ ɚɜɬɨɦɨɛɢɥɹ, ɧɚ ɪɚɛɨɬɭ ɞɟɬɚɥɟɣ ɬɪɚɧɫɦɢɫɫɢɢ, ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ 

ɚɜɬɨɦɨɛɢɥɹ. 

cosfgmP af  , (2.9) 

ɝɞɟ   – ɭɝɨɥ ɩɨɞɴɟɦɚ ɚɜɬɨɦɨɛɢɥɹ. 

 singmP a  , (2.10) 

2

aɚxw VFC5,0P   , (2.11) 

ɝɞɟ aV  – ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ. 
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



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
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
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


, (2.12) 

ɝɞɟ eJ  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɞɜɢɝɚɬɟɥɹ; 

ɬɪi  – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ; 

ɞr  – ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɤɨɥɟɫɚ; 

ɤr  – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɤɨɥɟɫɚ; 

mpJ  – ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɤɨɥɟɫɭ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɬɪɚɧɫɦɢɫɫɢɢ; 

ɤJ  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɜɟɞɭɳɢɯ ɤɨɥɟɫ; 
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ɤɪJ  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɜɟɞɨɦɵɯ ɤɨɥɟɫ; 

dt

dV
 – ɭɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ. 

 

ȼɵɪɚɠɟɧɢɟ ɜ ɫɤɨɛɤɚɯ, ɨɬɧɟɫɟɧɧɨɟ ɤ ɦɚɫɫɟ ɚɜɬɨɦɨɛɢɥɹ, ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ  j – 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ. 

aɤɞ

ɤɪ

aɤɞ

ɤ

aɤɞ

mp

aɤɞ

mp

2

mpe

j
mrr

J

mrr

J

mrr

J

mrr

iJ
1
















 , (2.13) 

 

ɉɪɢɛɥɢɠɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɮɨɪɦɭɥɟ 

204,004,1 Ʉɉj i , (2.14) 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɪɚɠɟɧɢɟ (2.12) ɦɨɠɧɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɤ ɜɢɞɭ 

dt

dV
mP jaj   . (2.15) 

ɞ

ɬɪɬɪɟ
ɤ

r

iɆ
P


 . (2.16) 

 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɢ 

ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɝɢ, ɚ ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɴёɦɭ – ɨɬ ɟё ɩɪɨɮɢɥɹ. ɉɨɷɬɨɦɭ 

ɷɬɢ ɞɜɚ ɩɨɧɹɬɢɹ ɢɧɨɝɞɚ ɨɛɴɟɞɢɧɹɸɬ, ɜɜɨɞɹ ɩɨɧɹɬɢɟ ɨɛ ɨɛɳɟɦ ɞɨɪɨɠɧɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɢ, ɫɢɥɚ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

)sincos(   fgmPPP af . (2.17) 

 

Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 sincos 


  f
gm

P

a

. (2.18) 
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ȼ ɩɨɥɧɨɦ ɜɢɞɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ 

ɞɜɢɠɟɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɬɹɝɨɜɵɦ ɛɚɥɚɧɫɨɦ ɚɜɬɨɦɨɛɢɥɹ, ɡɚɩɢɲɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

dt

dV
mVFCgmfgm

r

iɆ
jaaxaa

ɞ

ɬɪɬɪɟ 



 2

5,0sincos  (2.19) 

 

ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɩɪɢ 

ɨɰɟɧɤɟ ɟɝɨ ɬɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɵɯ ɤɚɱɟɫɬɜ. Ɍɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɵɟ ɤɚɱɟɫɬɜɚ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: maxaV  – ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɫɤɨɪɨɫɬɶ,   – ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ ɭɝɨɥ ɩɨɞɴɟɦɚ, ɤɪɊ  – ɫɢɥɚ ɬɹɝɢ ɧɚ ɤɪɸɤɟ. 

ɍɪɚɜɧɟɧɢɟ ɬɹɝɨɜɨɝɨ ɛɚɥɚɧɫɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɤɚɤ 

ɡɚɜɢɫɢɦɨɫɬɶ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɬ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. ɋɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɬɪ

ɟɞ
a

i

nr
V


 105,0max . (2.20) 

 

2.1.5 Ⱦɢɧɚɦɢɱɟɫɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥя 

 

Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɧɚ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ 

ɬɹɝɨɜɵɯ ɫɜɨɣɫɬɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɛɥɚɞɚɸɳɢɯ ɪɚɡɥɢɱɧɨɣ ɦɚɫɫɨɣ, ɬɚɤ ɤɚɤ ɩɪɢ 

ɨɞɢɧɚɤɨɜɵɯ ɡɧɚɱɟɧɢɹɯ ɫɢɥɵ ɬɹɝɢ ɨɧɢ ɛɭɞɭɬ ɢɦɟɬɶ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɞɨɪɨɝɟ 

ɪɚɡɥɢɱɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ, ɪɚɡɥɢɱɧɵɟ ɭɫɤɨɪɟɧɢɹ, ɩɪɟɨɞɨɥɟɜɚɬɶ 

ɧɟɨɞɢɧɚɤɨɜɵɟ ɩɪɟɞɟɥɶɧɵɟ ɩɨɞɴёɦɵ ɢ ɬɚɤ ɞɚɥɟɟ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɬɹɝɨɜɨ-

ɫɤɨɪɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɭɞɨɛɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɛɟɡɪɚɡɦɟɪɧɵɦ ɩɚɪɚɦɟɬɪɨɦ. Ɍɚɤɢɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ. 

Ⱦɢɧɚɦɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɚɜɬɨɦɨɛɢɥɹ ɧɚɡɵɜɚɸɬ ɨɬɧɨɲɟɧɢɟ ɪɚɡɧɨɫɬɢ ɫɢɥɵ 

ɬɹɝɢ ɧɚ ɤɨɥёɫɚɯ ɢ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɤ ɜɟɫɭ ɚɜɬɨɦɨɛɢɥɹ, ɬɨ ɟɫɬɶ: 

gm

PP
D

a

wɤ




 , (2.21) 

ɝɞɟ D – ɞɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ. 
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Ƚɪɚɮɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɨɬ 

ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ  aVfD   ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɟɪɟɞɚɱɚɯ ɜ ɤɨɪɨɛɤɟ 

ɩɟɪɟɞɚɱ ɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɚɜɬɨɦɨɛɢɥɶ ɧɚɡɵɜɚɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɚɜɬɨɦɨɛɢɥɹ. 

 

2.1.6 ɍɫɤɨɪɟɧɢɟ, ɜɪɟɦя ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥя 

 

ɉɨɤɚɡɚɬɟɥɹɦɢ ɞɢɧɚɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɪɚɡɝɨɧɟ ɫɥɭɠɚɬ ɜɟɥɢɱɢɧɵ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɫɤɨɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɩɭɬɢ ɢ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ ɜ 

ɨɩɪɟɞɟɥёɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ. Ɂɧɚɱɟɧɢɹ ɭɫɤɨɪɟɧɢɹ, ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ 

ɪɚɡɝɨɧɚ ɩɨɥɭɱɚɸɬ ɤɚɤ ɨɩɵɬɧɵɦ ɩɭɬёɦ (ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ), ɬɚɤ ɢ 

ɚɧɚɥɢɬɢɱɟɫɤɢ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɩɨɤɚɡɚɬɟɥɟɣ ɞɢɧɚɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ 

ɧɟɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɞɜɢɠɟɧɢɢ ɟɞɢɧɚ ɞɥɹ ɜɫɟɯ ɟɝɨ ɜɢɞɨɜ. ȼɧɚɱɚɥɟ ɢɡ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚɯɨɞɢɦ ɭɫɤɨɪɟɧɢɟ, ɚ ɡɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ 

ɩɪɢёɦɵ ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɵ ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ 

ɞɜɢɠɟɧɢɹ. 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɜɵɪɚɠɟɧɢɹ ɞɥɹ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɚɜɬɨɦɨɛɢɥɹ, ɞɜɢɠɭɳɟɝɨɫɹ ɛɟɡ ɩɪɢɰɟɩɚ: 

, (2.22) 

ɝɞɟ 
dt

dV
j a  – ɭɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ. 

 

Ɍɨɝɞɚ ɢɡ ɜɵɪɚɠɟɧɢɹ (2.22) ɩɨɥɭɱɢɦ: 

j

gD
j


 


)(

. (2.23) 

ȼɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ 

ɭɫɤɨɪɟɧɢɟɦ ɢ ɫɤɨɪɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɸɬ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢ. Ʉɪɢɜɭɸ 

ɭɫɤɨɪɟɧɢɣ ɪɚɡɛɢɜɚɸɬ ɧɚ ɪɹɞ ɨɬɪɟɡɤɨɜ ɢ ɫɱɢɬɚɸɬ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ 

ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶ ɪɚɡɝɨɧɹɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɫɤɨɪɟɧɢɟɦ, ɬɨ ɟɫɬɶ: 

 

dt

dV

g
D aj 



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, (2.24) 

ɝɞɟ  ɢ 1ij   – ɭɫɤɨɪɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɜɵɛɪɚɧɧɨɝɨ  

ɢɧɬɟɪɜɚɥɚ ɫɤɨɪɨɫɬɢ; 

i  – ɧɨɦɟɪ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɧɬɟɪɜɚɥɚ. 

 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɨɬ  ɞɨ  ɫɪɟɞɧɟɟ ɭɫɤɨɪɟɧɢɟ ɦɨɠɧɨ 

ɪɚɫɫɱɢɬɚɬɶ ɬɚɤɠɟ ɤɚɤ: 

 
i

i1i
ɫɪ

t

VV
j


  , (2.25) 

ɝɞɟ it  – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ  ɞɨ 1iV  . 

 

Ɍɨɝɞɚ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɢɦ ɤɚɤ 

. (2.26) 

 

Ɍɨɝɞɚ ɨɛɳɟɟ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ: 

, (2.27) 

ɝɞɟ    t – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ  ɞɨ ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ. 

 

ɉɪɢ ɪɚɫɱёɬɟ ɩɭɬɢ ɪɚɡɝɨɧɚ ɩɪɢɛɥɢɠёɧɧɨ ɫɱɢɬɚɸɬ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ 

ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶ ɞɜɢɠɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ 

ɫɪV , ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

. (2.28) 

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɳɟɧɢɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ  ɞɨ  

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ 

 

)jj(5,0j 1iiɫɪ 
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iV 1iV 

iV

 
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t


 

i
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tt 

minV maxV

 1iiɫɪ VV5,0V 
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iɫɪi tVS  , (2.29) 

ɝɞɟ iS  – ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɚɜɬɨɦɨɛɢɥɟɦ ɡɚ ɜɪɟɦɹ it , ɦ. 

 

Ɉɛɳɢɣ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɜɪɟɦɹ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

i

n

1

SS  . (2.30) 

 

ɉɪɢ ɪɚɡɝɨɧɟ ɫ ɦɟɫɬɚ ɨɬɫɱёɬ ɧɭɠɧɨ ɜɟɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɦɢɧɢɦɚɥɶɧɨ ɭɫɬɨɣɱɢɜɨɦɭ ɱɢɫɥɭ ɨɛɨɪɨɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. ɉɨ 

ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ, ɭɫɤɨɪɟɧɢɟ 

ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɧɭɥɸ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɞɨ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɟɪɟɫɟɱɟɧɢɟɦ ɤɪɢɜɨɣ ɭɫɤɨɪɟɧɢɹ ɫ ɨɫɶɸ 

ɚɛɫɰɢɫɫ, ɬɟɨɪɟɬɢɱɟɫɤɢ ɛɟɫɤɨɧɟɱɧɨ ɜɟɥɢɤɨ. Ɉɞɧɚɤɨ, ɪɚɡɝɨɧ ɫɬɚɧɨɜɢɬɫɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɳɭɬɢɦ ɩɪɢ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɪɚɜɧɨɣ 0,90,95 maxV . 

ɉɨɷɬɨɦɭ ɜɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɵɱɧɨ ɞɨ ɫɤɨɪɨɫɬɢ ɧɚ 5…10 % 

ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ. 

 

2.1.7 Ɇɨɳɧɨɫɬɧɨɣ ɛɚɥɚɧɫ ɚɜɬɨɦɨɛɢɥя 

 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɞɢɧɚɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɧɨ ɬɚɤɠɟ ɫɨɩɨɫɬɚɜɢɬɶ ɬɹɝɨɜɭɸ 

ɦɨɳɧɨɫɬɶ ɫ ɦɨɳɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɞɜɢɠɟɧɢɸ. ɋɜɹɡɶ ɦɟɠɞɭ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ ɢ ɦɨɳɧɨɫɬɶɸ, 

ɩɨɞɜɨɞɢɦɨɣ ɤ ɜɟɞɭɳɢɦ ɤɨɥёɫɚɦ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɡɚɜɢɫɢɦɨɫɬɢ 

Nɤ = Ne  ɬɪ, (2.31) 

ɝɞɟ Nɤ – ɦɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɤ ɜɟɞɭɳɢɦ ɤɨɥёɫɚɦ ɚɜɬɨɦɨɛɢɥɹ. 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɳɧɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɟɨɛɯɨɞɢɦɨ 

ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɬɨɪɨɟ ɜ ɨɛɳɟɦ ɜɢɞɟ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɚɤ 
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Nɤ = N + Nw + Nj, (2.32) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɞɜɢɠɟɧɢɸ; 

  Nw – ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɨɡɞɭɯɚ; 

  Nj – ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɪɚɡɝɨɧɭ. 

 

Ɂɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɦɨɳɧɨɫɬɧɨɣ ɛɚɥɚɧɫ 

ɚɜɬɨɦɨɛɢɥɹ, ɢɦɟɸɬ ɜɢɞ: 

N =   ma  g  Va; (2.33) 

Nw = 0,5  Cx    F  Va
3; (2.34) 

Nj = ma  j  Va  dVa /dt.  (2.35) 

 

2.1.8 ɍɝɥɵ ɩɨɞɴɟɦɚ ɚɜɬɨɦɨɛɢɥя 

 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɩɨ ɬɹɝɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

2

22

maxmax

1

1
arcsin

f

fDfD
ɤ 


 . (2.36) 

ɤ 25,8. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɩɨ ɫɰɟɩɥɟɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

)( f
m

m
arctg

a

  
 . (2.37) 

 34,3. 

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɫɤɚɟɦɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ 

ɢɡ ɜɵɪɚɠɟɧɢɣ (2.36) ɢ (2.37). 

);min(  ɤɞɨɩ  . (2.38) 

 

Ɉɬɫɸɞɚ αɞɨɩ = 25,8. 
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2.1.9 Ɋɚɫɱёɬ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ 

 

Ɍɨɩɥɢɜɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ, 

ɨɬɧɟɫɟɧɧɵɦ ɤ ɩɪɨɣɞɟɧɧɨɦɭ ɩɭɬɢ. Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɛɟɝɚ 

ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

a

ee

a

t

S
V

Nq

V

Q
Q


 , (2.39) 

ɝɞɟ QS – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɜ ɟɞɢɧɢɰɭ ɩɪɨɛɟɝɚ, ɝ/ɤɦ; 

Qt – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɱ; 

qe – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɝ/ɤВɬ·ɱ.  

 

ɂɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɟ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɚɜɬɨɦɨɛɢɥɹ (2.32), ɩɨɥɭɱɚɟɦ 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɛɭɤɫɨɜɚɧɢɹ ɤɨɥɟɫ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 

ɬɪ

jw

a

e

S

NNN

V

q
Q


 

 . (2.40) 

 

Ɍɨɝɞɚ, ɫ ɭɱɟɬɨɦ ɜɵɪɚɠɟɧɢɣ (2.33), (2.34) ɢ (2.35), ɭɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɚ 

ɬɨɩɥɢɜɚ, ɨɬɧɟɫɟɧɧɨɝɨ ɤ ɩɪɨɣɞɟɧɧɨɦɭ ɚɜɬɨɦɨɛɢɥɟɦ ɩɭɬɢ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

ɞɜɢɠɟɧɢɹ ɩɪɢɦɟɬ ɜɢɞ 

)5,0(
2

g

G

dt

dV
VFCG

q
Q a

jaxa

ɬɪ

e
S  

 . (2.41) 

 

ɋɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ (2.41) ɬɨɩɥɢɜɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ 

ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɧɚɝɪɭɡɤɢ, ɫɤɨɪɨɫɬɧɵɯ ɢ ɞɨɪɨɠɧɵɯ 

ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɷɤɨɧɨɦɢɱɧɨ ɩɪɢ ɷɬɨɦ 

ɪɚɛɨɬɚɸɬ ɞɜɢɝɚɬɟɥɶ ɢ ɬɪɚɧɫɦɢɫɫɢɹ. 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɩɨ ɦɚɫɫɟ) ɧɚ 100 ɤɦ ɨɩɪɟɞɟɥɢɦ ɤɚɤ 

QSM = QS · S100, (2.42) 

 ɝɞɟ QSM – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨ ɦɚɫɫɟ, ɝ/100ɤɦ; 

   S100 – ɩɪɨɣɞɟɧɧɵɣ ɩɭɬɶ, S100 = 100ɤɦ. 
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Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ (ɩɨ ɨɛɴɟɦɭ) ɧɚ 100 ɤɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

1000


ɞɢɡ

SM

SV

Q
Q


, (2.43) 

 ɝɞɟ QSV – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨ ɨɛɴɟɦɭ, ɥ/100ɤɦ; 

   ρɞɢɡ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɝ/ɫɦ3. 

 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ, 

ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ, ɚ 

ɬɚɤɠɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.4…2.6. Ƚɪɚɮɢɤɢ ɪɚɫɱɟɬɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.2…2.6. 
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Ɍɚɛɥɢɰɚ 2.4 – Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

Vɚ, 

ɤɦ/ɱ 

Ɋɤ, 

ɇ 

Nɤ, 

ɤȼɬ 

Ɋw, 

ɇ 
D 

J, 

ɦ/ɫ2 

1 2 3 4 5 6 

1-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

3,0 182001,7 150,64 2,18 0,422 2,506 

3,3 194654,3 177,23 2,64 0,451 2,688 

3,6 194654,3 193,34 3,14 0,451 2,688 

3,9 194654,3 209,45 3,69 0,451 2,688 

4,2 191734,4 222,18 4,28 0,445 2,646 

4,5 182975,0 227,17 4,91 0,424 2,520 

4,8 175188,8 232,01 5,59 0,406 2,408 

5,1 167402,7 235,55 6,31 0,388 2,296 

5,4 159616,5 237,81 7,07 0,370 2,184 

5,7 151830,3 238,77 7,88 0,352 2,072 

2-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

4,3 125159,2 150,64 4,62 0,290 2,076 

4,8 133860,1 177,23 5,59 0,310 2,230 

5,2 133860,1 193,34 6,65 0,310 2,230 

5,6 133860,1 209,45 7,80 0,310 2,230 

6,1 131852,2 222,18 9,05 0,306 2,195 

6,5 125828,5 227,17 10,39 0,292 2,088 

6,9 120474,1 232,01 11,82 0,279 1,993 

7,4 115119,7 235,55 13,34 0,267 1,898 

7,8 109765,3 237,81 14,96 0,255 1,804 

8,2 104410,9 238,77 16,66 0,242 1,709 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

3-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

6,3 86121,1 150,64 9,75 0,200 1,554 

6,9 92108,1 177,23 11,80 0,214 1,673 

7,6 92108,1 193,34 14,04 0,214 1,673 

8,2 92108,1 209,45 16,48 0,214 1,673 

8,8 90726,5 222,18 19,11 0,210 1,645 

9,4 86581,6 227,17 21,93 0,201 1,563 

10,1 82897,3 232,01 24,96 0,192 1,490 

10,7 79213,0 235,55 28,17 0,184 1,416 

11,3 75528,7 237,81 31,59 0,175 1,343 

12,0 71844,3 238,77 35,19 0,167 1,270 

4-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

9,0 60271,6 150,64 19,90 0,140 1,102 

9,9 64461,6 177,23 24,08 0,149 1,190 

10,8 64461,6 193,34 28,66 0,149 1,190 

11,7 64461,6 209,45 33,64 0,149 1,190 

12,6 63494,7 222,18 39,01 0,147 1,169 

13,5 60593,9 227,17 44,78 0,140 1,108 

14,4 58015,4 232,01 50,95 0,134 1,053 

15,3 55437,0 235,55 57,52 0,128 0,999 

16,2 52858,5 237,81 64,49 0,122 0,944 

17,1 50280,0 238,77 71,85 0,116 0,890 

  



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
35 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

5-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

13,6 39829,4 150,64 45,58 0,092 0,694 

15,0 42598,3 177,23 55,15 0,099 0,753 

16,3 42598,3 193,34 65,63 0,099 0,753 

17,7 42598,3 209,45 77,03 0,099 0,752 

19,1 41959,3 222,18 89,33 0,097 0,737 

20,4 40042,4 227,17 102,55 0,093 0,695 

21,8 38338,4 232,01 116,68 0,089 0,657 

23,1 36634,5 235,55 131,72 0,085 0,619 

24,5 34930,6 237,81 147,68 0,081 0,582 

25,9 33226,6 238,77 164,54 0,077 0,544 

6-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

19,8 27432,1 150,64 96,08 0,063 0,427 

21,7 29339,2 177,23 116,26 0,068 0,468 

23,7 29339,2 193,34 138,36 0,068 0,467 

25,7 29339,2 209,45 162,38 0,068 0,466 

27,7 28899,1 222,18 188,32 0,067 0,454 

29,7 27578,8 227,17 216,19 0,063 0,424 

31,6 26405,3 232,01 245,97 0,061 0,396 

33,6 25231,7 235,55 277,68 0,058 0,369 

35,6 24058,1 237,81 311,31 0,055 0,341 

37,6 22884,6 238,77 346,86 0,052 0,313 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

7-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

28,8 18859,6 150,64 203,28 0,043 0,234 

31,6 20170,7 177,23 245,97 0,046 0,261 

34,5 20170,7 193,34 292,73 0,046 0,258 

37,4 20170,7 209,45 343,55 0,046 0,255 

40,3 19868,1 222,18 398,44 0,045 0,245 

43,1 18960,5 227,17 457,39 0,043 0,222 

46,0 18153,6 232,01 520,41 0,041 0,200 

48,9 17346,8 235,55 587,49 0,039 0,179 

51,8 16540,0 237,81 658,64 0,037 0,157 

54,6 15733,1 238,77 733,86 0,035 0,135 

8-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

41,1 13188,5 150,64 415,70 0,030 0,097 

45,2 14105,4 177,23 502,99 0,032 0,112 

49,3 14105,4 193,34 598,60 0,031 0,107 

53,5 14105,4 209,45 702,53 0,031 0,101 

57,6 13893,8 222,18 814,77 0,030 0,089 

61,7 13259,1 227,17 935,32 0,029 0,068 

65,8 12694,8 232,01 1064,19 0,027 0,049 

69,9 12130,6 235,55 1201,37 0,025 0,028 

74,0 11566,4 237,81 1346,86 0,024 0,007 

78,1 11002,2 238,77 1500,67 0,022 -0,014 

 



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
37 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

Ɍɚɛɥɢɰɚ 2.5 – Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ 

VК, ɦ/ɫ Pf + Pw, ɇ Nf+Nw, ɤȼɬ 

0 7760,7 0,0 

2 7793,6 15,6 

4 7892,4 31,6 

6 8057,0 48,3 

8 8287,5 66,3 

10 8583,8 85,8 

12 8945,9 107,4 

14 9373,9 131,2 

16 9867,7 157,9 

18 10427,4 187,7 

20 11052,9 221,1 

22 11744,3 258,4 

 

Ɍɚɛɥɢɰɚ 2.6 – Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

VК, ɦ/ɫ t, ɫ S, ɦ 

0 0,00 0,00 

1,1 0,37 0,40 

1,5 0,83 1,08 

1,6 2,78 3,27 

2,2 3,33 4,47 

2,3 5,43 8,33 

3,1 6,18 10,67 

3,2 8,52 17,38 

4,5 9,57 22,14 

4,9 12,40 34,68 

6,8 14,12 46,39 

7,1 17,77 71,18 

9,9 20,71 100,18 

10,4 26,12 154,94 

14,4 32,50 246,66 

14,8 43,94 415,04 

20,6 181,83 3250,00 
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Ɋɢɫɭɧɨɤ 2.2 – Ɍɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 
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Ɋɢɫɭɧɨɤ 2.3 – Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 
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Ɋɢɫɭɧɨɤ 2.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɚɜɬɨɦɨɛɢɥɹ 
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Ɋɢɫɭɧɨɤ 2.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɤɨɪɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 

j_ɜ_1

j_ɜ_2

j_ɜ_3

j_ɜ_4

j_ɜ_5

j_ɜ_6

j_ɜ_7

j_ɜ_8
0,00

0,50

1,00

1,50

2,00

2,50

3,00

0 2 4 6 8 10 12 14 16 18 20 22 24

j, ɦ/ɫ2

V ɚ, ɦ/ɫ



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
42 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.6 – ȼɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

 

Ɋɢɫɭɧɨɤ 2.7 – ɉɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 
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2.2   Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥя 

2.2.1   ɋɯɟɦɚ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥя 

 

Ɇɧɨɝɨɨɫɧɵɣ ɚɜɬɨɦɨɛɢɥɶ, ɤɚɤ ɫɢɫɬɟɦɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɨɩɨɪɚɦɢ, ɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ, ɤɚɤ ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɭɸ ɫɢɫɬɟɦɭ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɨɞ 

ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɵɦɢ ɫɢɫɬɟɦɚɦɢ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɱɟɬɵɪɟɯ- ɢ 

ɩɹɬɢɨɫɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɫ ɪɚɡɞɟɥɶɧɨɣ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɨɣ (ɪɢɫ.2.8). 

 

Ɋɢɫɭɧɨɤ 2.8 – Ɇɧɨɝɨɨɫɧɵɟ ɚɜɬɨɦɨɛɢɥɢ «ɍɪɚɥ» 

 

Ɍɚɤɚɹ ɠɟ ɫɯɟɦɚ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ – ɚɧɚɥɨɝɟ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɛɚɥɚɧɫɢɪɧɨɣ 

ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɦɨɫɬɚɦɢ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ 

ɩɪɨɯɨɞɢɦɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɢ ɷɬɨɦ ɩɪɢ ɩɟɪɟɟɡɞɟ ɧɟɪɨɜɧɨɫɬɟɣ ɩɪɨɢɫɯɨɞɢɬ 

ɧɟɪɚɜɧɨɦɟɪɧɚɹ ɡɚɝɪɭɡɤɚ ɩɨɞɜɟɫɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɦɨɫɬɨɜ ɜ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɩɪɢɦɟɧɢɬɶ ɪɵɱɚɠɧɭɸ ɫɢɫɬɟɦɭ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɚɤɰɢɣ ɦɟɠɞɭ ɩɨɞɜɟɫɤɚɦɢ 

ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɚɜɬɨɦɨɛɢɥɟ – ɚɧɚɥɨɝɟ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɦɨɫɬ ɢɦɟɸɬ 

ɪɚɡɞɟɥɶɧɭɸ ɪɟɫɫɨɪɧɭɸ ɩɨɞɜɟɫɤɭ (ɪɢɫ. 2.9), ɚ ɡɚɞɧɢɟ ɦɨɫɬɵ ɢɦɟɸɬ ɪɟɫɫɨɪɧɭɸ 

ɛɚɥɚɧɫɢɪɧɭɸ ɩɨɞɜɟɫɤɭ (ɪɢɫ. 2.10). 

 

 

Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ 

 

 

Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɩɨɞɜɟɫɤɢ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɩɨɞɜɟɫɤɚɦɢ ɩɟɪɜɨɝɨ ɢ 

ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ, ɢ ɩɪɢ ɷɬɨɦ ɧɟ ɢɡɦɟɧɹɹ ɤɚɪɞɢɧɚɥɶɧɨ ɤɨɦɩɨɧɨɜɤɭ ɩɨɞɜɟɫɤɢ, 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɵɱɚɠɧɭɸ ɫɯɟɦɭ, ɚɧɚɥɨɝ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

2.11. 
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Ɋɢɫɭɧɨɤ 2.11 – Ɋɵɱɚɠɧɚɹ ɩɨɞɜɟɫɤɚ ɦɨɫɬɨɜ 

 

Ⱦɚɧɧɨɟ ɛɚɥɚɧɫɢɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɬɶ ɜɟɪɬɢɤɚɥɶɧɭɸ 

ɧɚɝɪɭɡɤɭ ɦɟɠɞɭ ɦɨɫɬɚɦɢ ɩɪɢ ɩɟɪɟɟɡɞɟ ɧɟɪɨɜɧɨɫɬɟɣ. 

 

2.2.2   Ɋɚɫɱɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢя ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɟ  

 

ɉɪɢ ɧɚɟɡɞɟ ɩɟɪɟɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɧɟɪɨɜɧɨɫɬɶ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɨɝɢɛ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ. Ⱦɥɹ ɩɪɢɦɟɧɹɟɦɵɯ ɪɟɫɫɨɪ ɩɟɪɟɞɧɢɯ ɦɨɫɬɨɜ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɪɟɫɫɨɪɵ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɜ ɞɜɚ ɪɚɡɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɞɧɸɸ ɩɨɞɜɟɫɤɭ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɞɜɚ ɪɚɡɚ. Ⱦɥɹ 

ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɠɟɫɬɤɨɫɬɶ ɪɟɫɫɨɪɵ ɥɢɧɟɣɧɨɣ. Ɋɚɫɫɦɨɬɪɢɦ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɣ ɜ ɩɨɞɜɟɫɤɟ ɧɚ ɫɯɟɦɟ (ɪɢɫ. 2.12). 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.12 – ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɩɨɞɜɟɫɤɢ 

  

Ȼɚɥɚɧɫɢɪɧɵɣ ɪɵɱɚɝ 

R1 

R1/2 R1/2 

R2 

R2/2 R2/2 
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ȼ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚɝɪɭɡɤɚ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɦɨɫɬɨɦ 

ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɨɞɢɧɚɤɨɜɨ R1 = R2 = R. ɉɪɢ ɷɬɨɦ ɛɚɥɚɧɫɢɪɧɵɣ ɪɵɱɚɝ 

ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. ȿɫɥɢ R1 = 2R, ɬɨ ɧɚ ɛɚɥɚɧɫɢɪɧɨɦ 

ɪɵɱɚɝɟ ɩɨɹɜɥɹɟɬɫɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ (ɪɢɫ. 2.13), ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ɇɤɪ = R∙L, (2.44) 

 ɝɞɟ L – ɩɥɟɱɨ ɪɵɱɚɝɚ, ɦ. 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.13 – ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɛɚɥɚɧɫɢɪɧɨɝɨ ɪɵɱɚɝɚ 

 

Ⱦɥɹ ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɪɵɱɚɝɚ ɧɚ ɩɟɪɟɞɧɟɦ ɲɚɪɧɢɪɟ ɩɨɞɜɟɫɤɢ ɜɬɨɪɨɝɨ 

ɦɨɫɬɚ ɩɨɹɜɢɬɫɹ ɪɟɚɤɰɢɹ, ɪɚɜɧɚɹ ɩɨ ɜɟɥɢɱɢɧɟ ɭɜɟɥɢɱɟɧɧɨɣ ɪɟɚɤɰɢɢ ɫɨ ɫɬɨɪɨɧɵ 

ɩɟɪɟɞɧɟɣ ɪɟɫɫɨɪɵ, ɬɚɤ ɤɚɤ ɩɥɟɱɢ ɪɵɱɚɝɚ ɨɞɢɧɚɤɨɜɵ. ɉɪɢ ɷɬɨɦ ɢɡɦɟɧɢɬɫɹ ɫɯɟɦɚ 

ɧɚɝɪɭɠɟɧɢɹ ɩɨɞɜɟɫɤɢ ɜɬɨɪɨɝɨ ɦɨɫɬɚ (ɪɢɫ. 2.14). 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.14 – ɋɯɟɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɝɪɭɠɟɧɢɹ ɩɨɞɜɟɫɤɢ ɜɬɨɪɨɝɨ ɦɨɫɬɚ 

  

2R/2 R/2 

R 

R/2 

R/2 

L L 

Мк̬ 

L̬/2 

L̬ 

Мк̬ 
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Ɍɚɤ ɤɚɤ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ, ɬɨ ɧɚ ɪɟɫɫɨɪɟ 

ɜɬɨɪɨɝɨ ɦɨɫɬɚ ɬɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Ɇɤɪ. ɉɪɢ ɷɬɨɦ ɪɟɫɫɨɪɚ 

ɧɚɱɢɧɚɟɬ ɩɪɨɝɢɛɚɬɶɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɟɚɤɰɢɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɚ ɧɟ 

ɜɵɪɨɜɧɹɸɬɫɹ R1 = R2. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɛɚɥɚɧɫɢɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɫɤɢ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɜɵɣ 

ɦɨɫɬ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɜ ɪɨɥɟ ɪɵɱɚɝɚ ɜɵɫɬɭɩɚɟɬ ɛɚɡɚ ɚɜɬɨɦɨɛɢɥɹ. ɂ 

ɩɨɜɨɪɨɬ ɩɪɨɢɫɯɨɞɢɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɧɟɣ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥɹ. 

 

2.2.3   Ɋɚɫɱɟɬ ɪɟɚɤɰɢɣ ɜ ɩɨɞɜɟɫɤɟ ɚɜɬɨɦɨɛɢɥя 

 

Ɉɫɧɨɜɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɹɜɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 

Ɇ – ɫɧɚɪɹɠɟɧɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ; 

Ɇɝɪ – ɦɚɫɫɚ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ, ɤɝ; 

m – ɦɚɫɫɚ ɧɟɩɨɞɪɟɫɫɨɪɟɧɧɵɯ ɱɚɫɬɟɣ, ɤɝ ; 

Cɩ – ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ, ɇ/ɦ; 

Cɲ – ɠɟɫɬɤɨɫɬɶ ɲɢɧ, ɇ/ɦ; 

a – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ, ɦ; 

b – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɦɚɫɫ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ ɞɨ ɛɚɡɨɜɨɣ ɨɫɢ, ɦ. 

Ʉɨɨɪɞɢɧɚɬɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɭɦɦɵ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɨɜ ɦɚɫɫ, ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɩɨɞɪɟɫɫɨɪɟɧɧɭɸ ɱɚɫɬɶ, ɥɢɛɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɭɩɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞɜɟɫɨɤ ɢ ɲɢɧ, ɚ ɬɚɤɠɟ 

ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɥɧɨ ɭɱɟɫɬɶ ɦɚɫɫɨɜɨ-ɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɦɧɢɬɶ, ɱɬɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɫɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɨɫɹɦ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ, ɚ ɧɟ ɜɫɟɝɨ 

ɚɜɬɨɦɨɛɢɥɹ. ɇɚ ɪɢɫɭɧɤɟ 2.15 ɩɪɢɜɟɞɟɧɚ ɨɛɨɛɳɟɧɧɚɹ ɫɯɟɦɚ ɦɧɨɝɨɨɫɧɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ.  
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Ɋɢɫɭɧɨɤ 2.15 – ɋɯɟɦɚ ɦɧɨɝɨɨɫɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɭɸ ɫɯɟɦɭ ɦɧɨɝɨɨɫɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ ɚɜɬɨɦɨɛɢɥɹ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ ɨɫɟɣ. ɇɚ ɞɚɧɧɨɣ ɫɯɟɦɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɞɪɟɫɫɨɪɟɧɧɚɹ Gɩɨɞɪ ɢ ɧɟɩɨɞɪɟɫɫɨɪɟɧɧɵɟ Gɧi ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, 

ɫɜɹɡɚɧɧɵɟ ɭɩɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨɞɜɟɫɤɢ Cɩi, ɞɟɣɫɬɜɭɸɳɢɟ ɫɜɨɢɦ ɜɟɫɨɦ ɧɚ 

ɨɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɱɟɪɟɡ ɭɩɪɭɝɢɟ ɲɢɧɵ Cɲi. Ʉɚɤ ɩɪɚɜɢɥɨ, ɚɜɬɨɦɨɛɢɥɢ 

«ɍɪɚɥ» ɢɦɟɸɬ ɡɚɜɢɫɢɦɭɸ ɪɟɫɫɨɪɧɭɸ ɩɨɞɜɟɫɤɭ (ɪɢɫ. 2.9 ɢ 2.10). 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɤɪɟɩɥɟɧɢɟ ɪɟɫɫɨɪ ɱɟɪɟɡ ɤɪɨɧɲɬɟɣɧɵ ɤ ɪɚɦɟ ɢɦɟɟɬ ɪɚɡɥɢɱɧɨɟ 

ɢɫɩɨɥɧɟɧɢɟ ɞɥɹ ɩɟɪɟɞɧɢɯ ɨɫɟɣ ɢ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ. ȼ ɫɜɹɡɢ 

ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱёɬɚ ɩɨɥɨɠɟɧɢɹ ɭɩɪɭɝɨɣ ɥɢɧɢɢ ɪɟɫɫɨɪɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɚɡɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜɟɪɯɧɟɣ ɩɨɥɤɢ ɥɨɧɠɟɪɨɧɚ. 

ɉɪɟɞɫɬɚɜɥɹɹ ɩɨɞɪɟɫɫɨɪɟɧɧɭɸ ɱɚɫɬɶ ɤɚɤ ɠɟɫɬɤɭɸ ɛɚɥɤɭ, ɢ ɩɪɟɞɫɬɚɜɥɹɹ 

ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ ɢ ɲɢɧ ɨɞɧɨɣ ɨɫɢ ɤɚɤ ɠɟɫɬɤɨɫɬɶ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɞɜɟɫɤɢ, 

ɩɨɥɭɱɚɟɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɧɚɝɪɭɠɟɧɢɹ ɯɨɞɨɜɨɣ ɱɚɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ 

ɪɢɫɭɧɤɟ 2.16.  

  

Cп1 CпϮ Cп3 Cпn 

Cш1 CшϮ Cш3 Cшn 

Gн1 Gн2 Gн3 Gнn 

Gпод̬ 

Δ1 Δ2 Δ3 Δn 
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Ɋɢɫɭɧɨɤ 2.16 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɯɨɞɨɜɨɣ ɱɚɫɬɢ  

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ 

ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫɢɥ ɢ ɦɨɦɟɧɬɨɜ: 

   

,)(

;)(

1

1

ɩɨɞɪiɧТi

n

ɩɨɞɪɧТi

n

GbaGR

GGR




. (2.45) 

ɝɞɟ Ri – ɪɟɚɤɰɢɹ ɨɩɨɪɵ i-ɣ ɨɫɢ, ɇ; 

ai – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ i-ɣ ɢ ɛɚɡɨɜɨɣ ɨɫɹɦɢ, ɦ; 

b – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ ɢ ɛɚɡɨɜɨɣ 

ɨɫɶɸ, ɦ. 

 

ɉɨɫɤɨɥɶɤɭ ɦɧɨɝɨɨɫɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɨɣ 

ɫɢɫɬɟɦɨɣ, ɬɨ ɞɥɹ ɪɚɫɤɪɵɬɢɹ ɫɬɚɬɢɱɟɫɤɨɣ ɧɟɨɩɪɟɞɟɥɢɦɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ: ɭɪɚɜɧɟɧɢɟ ɭɩɪɭɝɢɯ ɫɢɥ ɩɨɞɜɟɫɤɢ ɢ 

ɭɪɚɜɧɟɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɞɟɮɨɪɦɚɰɢɹɦɢ ɷɬɢɯ ɩɨɞɜɟɫɨɤ.  

ɍɪɚɜɧɟɧɢɟ ɭɩɪɭɝɢɯ ɫɢɥ, ɭɱɢɬɵɜɚɸɳɢɟ ɞɟɮɨɪɦɚɰɢɸ ɩɨɞɜɟɫɤɢ ɢ ɫɦɟɳɟɧɢɟ 

ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɛɚɡɨɜɨɣ ɩɥɨɫɤɨɫɬɢ, ɢɦɟɟɬ ɜɢɞ: 
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iiiiɧТii CfCGRP  , (2.46) 

 

ɝɞɟ      Ɋi – ɪɟɚɤɰɢɹ ɜ ɩɨɞɜɟɫɤɟ i-ɣ ɨɫɢ, ɇ; 

ɋi – ɩɪɢɜɟɞɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ i-ɣ ɨɫɢ, ɇ/ɦ; 

fi – ɞɟɮɨɪɦɚɰɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɞɜɟɫɤɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɩɪɭɝɨɣ ɫɢɥɵ, ɦ; 

Δi – ɫɦɟɳɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɬɨɱɤɢ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɛɚɡɨɜɨɣ ɩɥɨɫɤɨɫɬɢ, ɦ. 

 

ɉɪɢɜɟɞɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ i-ɣ ɨɫɢ, ɭɱɢɬɵɜɚɸɳɚɹ ɠɟɫɬɤɨɫɬɶ ɫɚɦɨɣ 

ɩɨɞɜɟɫɤɢ ɢ ɠɟɫɬɤɨɫɬɶ ɲɢɧ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɲТɩТ

ɲТɩТ
i

CC

CC
C




 . (2.47) 

 

ɍɪɚɜɧɟɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɞɟɮɨɪɦɚɰɢɹɦɢ ɩɨɞɜɟɫɤɢ ɢɦɟɟɬ ɜɢɞ: 

ii atgff  
max

, (2.48) 

ɝɞɟ β – ɭɝɨɥ ɩɪɨɞɨɥɶɧɨɝɨ ɤɪɟɧɚ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ, ɝɪɚɞ. 

 

ɉɨɞɫɬɚɜɥɹɹ ɜɵɪɚɠɟɧɢɹ (2.46) ɢ (2.48) ɜ ɢɫɯɨɞɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ (2.45) 

ɩɨɥɭɱɢɦ: 

  

.)(

;)(

max
1

max
1

ɩɨɞɪiiii

n

ɩɨɞɪiii

n

GbaatgfC

GatgfC








 (2.49) 

 

ȿɫɥɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɢɦɟɟɬ ɦɟɫɬɨ ɛɚɥɚɧɫɢɪɧɚɹ ɩɨɞɜɟɫɤɚ, ɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ: 

ɧɛɛ GRP  2 , (2.50) 

ɝɞɟ Ɋɛ – ɭɩɪɭɝɚɹ ɫɢɥɚ ɜ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɟ, ɇ; 

R – ɪɟɚɤɰɢɹ ɨɞɧɨɣ ɨɫɢ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ, ɇ; 

Gɧɛ – ɜɟɫ ɧɟɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɱɚɫɬɢ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ, ɇ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɠёɫɬɤɨɫɬɶ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɲɩɛ

ɲɩɛ
ɛ

CC

CC
C

2

2




 , (10) 

ɝɞɟ ɋɛ – ɩɪɢɜɟɞɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɛɚɥɚɧɫɢɪɧɨɣ ɬɟɥɟɠɤɢ, ɇ/ɦ; 

  ɋɩɛ – ɠɟɫɬɤɨɫɬɶ ɪɟɫɫɨɪ ɛɚɥɚɧɫɢɪɧɨɣ ɩɨɞɜɟɫɤɢ, ɇ/ɦ. 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

ɩɨ ɧɚɝɪɭɡɤɚɦ ɧɚ ɨɫɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 

Ɍɚɛɥɢɰɚ 2.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ 

ɉɚɪɚɦɟɬɪ 1-ɹ ɨɫɶ 2-ɹ ɨɫɶ 

Ɂɚɞɧɹɹ 
ɛɚɥɚɧɫɢɪɧɚɹ 

ɬɟɥɟɠɤɚ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɈɉɄ 

ɞɨ ɨɫɢ (ɚ), ɦ 
0 2,05 6,71 

ɇɟɩɨɞɪɟɫɫɨɪɟɧɧɚɹ 

ɦɚɫɫɚ (m), ɤɝ 
1300 1300 2450 

ɀɟɫɬɤɨɫɬɶ ɲɢɧ 

(ɋɲ), ɇ/ɦɦ 
1200 1200 1200 

ɀɟɫɬɤɨɫɬɶ ɪɟɫɫɨɪɵ 

(ɋɪ), ɇ/ɦɦ 
320 320 2650 

 

Ɍɚɛɥɢɰɚ 2.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ 

ɉɚɪɚɦɟɬɪ 1-ɹ ɨɫɶ 2-ɹ ɨɫɶ 

Ɂɚɞɧɹɹ 
ɛɚɥɚɧɫɢɪɧɚɹ 

ɬɟɥɟɠɤɚ 

Ɋɟɚɤɰɢɹ ɧɚ ɨɫɢ (R), 

ɇ/ɤɝɫ 
92067/9385 85104/8675 254469/25940 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɧɚ 1-ɣ ɨɫɢ ɪɟɚɤɰɢɹ 

ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɧɚɝɪɭɡɤɭ 9000 ɤɝɫ. ɉɪɢ ɷɬɨɦ ɪɚɡɧɢɰɚ ɦɟɠɞɭ 

ɪɟɚɤɰɢɹɦɢ 1-ɣ ɢ 2-ɣ ɨɫɢ ɫɨɫɬɚɜɥɹɟɬ 8%. ȿɫɥɢ ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 

ɚɜɬɨɦɨɛɢɥɹ ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ, ɬɨ ɞɚɧɧɨɟ ɪɚɫɯɨɠɞɟɧɢɟ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɱɬɨ 

ɧɟɞɨɩɭɫɬɢɦɨ. 
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ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɞɜɚ 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɹ ɩɨɤɚɡɵɜɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɡɚɞɚɧɧɵɯ ɞɨɪɨɠɧɨ-

ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɚɯ. 

ɉɨɥɭɱɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɪɟɲɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ 

ɜɵɛɨɪɚ ɛɚɥɚɧɫɢɪɧɨɣ ɫɯɟɦɵ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥɹ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɝɢɛ ɩɨɞɜɟɫɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɦɨɫɬɨɜ. 

Ɍɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɣ ɦɟɠɞɭ ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ 

ɦɨɫɬɚɦɢ ɩɪɢ ɩɟɪɟɟɡɞɟ ɧɟɪɨɜɧɨɫɬɟɣ. 

 

  



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
53 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

3 ɌȿɏɇɈɅɈȽɂЧȿɋɄɂɃ ɊȺɁȾȿɅ 

 

ɉɪɢɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɬɢɦɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɬɪɭɞɚ, ɦɚɬɟɪɢɚɥɨɜ, ɫɪɟɞɫɬɜ, ɜɪɟɦɟɧɢ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɟ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ, ɜɤɥɸɱɚɹ 

ɩɨɞɝɨɬɨɜɤɭ ɢɡɞɟɥɢɹ ɤ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ, ɤɨɧɬɪɨɥɶ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

ȿɞɢɧɵɦ ɤɪɢɬɟɪɢɟɦ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ ɹɜɥɹɟɬɫɹ ɟɟ 

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɚɱɟɫɬɜɟ ɢ ɩɪɢɧɹɬɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɤ ɨɰɟɧɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɟɣ ɜ ɰɟɥɨɦ, ɱɬɨɛɵ, ɧɚɩɪɢɦɟɪ, 

ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɷɤɨɧɨɦɢɹ ɫɪɟɞɫɬɜ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɟ ɩɪɢɜɨɞɢɥɚ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɤ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɢɥɢ ɪɟɦɨɧɬ. 

Ƚɥɚɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ, 

ɹɜɥɹɸɬɫɹ ɜɢɞ ɢɡɞɟɥɢɹ, ɨɛɴɟɦ ɜɵɩɭɫɤɚ, ɬɢɩ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼɢɞ ɢɡɞɟɥɢɹ ɨɩɪɟɞɟɥɹɟɬ ɝɥɚɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɢɡɧɚɤɢ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɡɞɟɥɢɹ. 

Ɉɛɴɟɦ ɜɵɩɭɫɤɚ, ɢ ɬɢɩ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬ ɫɬɟɩɟɧɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɫɧɚɳɟɧɢɹ, ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɜɫɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ ɧɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ ɫɨɫɬɚɜɥɹɟɬ 

35–55% ɨɛɳɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

Ɍɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɢ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɪɟɡɚɧɢɟɦ, ɡɚɜɢɫɢɬ 

ɨɬ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɡɚɝɨɬɨɜɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɟɟ ɦɚɬɟɪɢɚɥɚ, 

ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɮɨɪɦɵ ɞɟɬɚɥɢ, ɩɪɚɜɢɥɶɧɵɯ ɧɚɡɧɚɱɟɧɢɹ ɛɚɡɨɜɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɩɪɨɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɨɜ, ɨɩɬɢɦɚɥɶɧɨ ɡɚɞɚɧɧɵɯ ɬɨɱɧɨɫɬɢ ɢ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ. 
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3.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢя ɞɟɬɚɥɢ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɫɢ ɤɪɨɧɲɬɟɣɧɚ 

ɛɚɥɚɧɫɢɪɧɨɝɨ ɪɵɱɚɝɚ, ɢ ɪɚɫɫɱɢɬɚɟɦ ɪɟɠɢɦɵ ɪɟɡɚɧɢɹ ɞɥɹ ɱɟɬɵɪɟɯ ɨɩɟɪɚɰɢɣ. 

Ɇɚɬɟɪɢɚɥ ɨɫɢ ɫɬɚɥɶ 40ɏ ȽɈɋɌ 4543-71. Ɂɚɝɨɬɨɜɤɚ – ɩɪɨɤɚɬ ɩɪɭɬɨɤ Ø40 ɦɦ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɚɧɧɨɣ ɞɟɬɚɥɢ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ. 

005 ɬɨɤɚɪɧɚɹ (ɪɢɫ.3.1).  

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɬɨɤɚɪɧɨ-ɪɟɜɨɥɶɜɟɪɧɵɣ ɫɬɚɧɨɤ ɦɨɞ. 1Ⱥ341ɐ. 

Ɍɨɱɢɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪɵ: ø37-0,2 ɦɦ; ɧɚ 

ɞɥɢɧɟ 190+1 ɦɦ. 

010 ɬɨɤɚɪɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ (ɪɢɫ.3.2).  

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɬɨɤɚɪɧɨ-ɪɟɜɨɥɶɜɟɪɧɵɣ ɫɬɚɧɨɤ ɦɨɞ. 1Ⱥ341ɐ. 

Ɍɨɱɢɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪɵ: 

ø26-0,16 ɦɦ; ɧɚ ɞɥɢɧɟ 22 ɦɦ. 

015 ɫɜɟɪɥɢɥɶɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ (ɪɢɫ.3.3).  

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɬɨɤɚɪɧɨ-ɪɟɜɨɥɶɜɟɪɧɵɣ ɫɬɚɧɨɤ ɦɨɞ. 1Ⱥ341ɐ. 

ɋɜɟɪɥɢɬɶ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɧɚ ɬɨɪɰɚɯ ø6,9+0,05 ɦɦ. Ƚɥɭɛɢɧɚ 8 ɦɦ. 

020 ɪɟɡɶɛɨɧɚɪɟɡɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ (ɪɢɫ.3.4).  

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɬɨɤɚɪɧɨ-ɪɟɜɨɥɶɜɟɪɧɵɣ ɫɬɚɧɨɤ ɦɨɞ. 1Ⱥ341ɐ. 

ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ ɧɚ ɞɜɭɯ ɨɬɜɟɪɫɬɢɹɯ ɩɨ ɬɨɪɰɚɦ Ɇ8ɯ0,5-6ɟ. Ƚɥɭɛɢɧɚ 8 ɦɦ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 005 ɬɨɤɚɪɧɚɹ 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 010 ɬɨɤɚɪɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 
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Ɋɢɫɭɧɨɤ 3.3 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 015 ɫɜɟɪɥɢɥɶɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 020 ɪɟɡɶɛɨɧɚɪɟɡɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 
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3.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɨɩɟɪɚɰɢɢ 005 ɬɨɤɚɪɧɚя 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɪɟɡɟɰ ɩɪɨɯɨɞɧɨɣ ɩɪɹɦɨɣ ȽɈɋɌ 18878 – 73 ɫ ɩɥɚɫɬɢɧɚɦɢ 

ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6. Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t =1,5 ɦɦ, ɩɨɞɚɱɚ S = 0,4 ɦɦ/ɨɛ.  

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

vyxm

v
ɪ K

StT

C
V

vv





, 

(3.1) 

ɝɞɟ VC – ɩɨɫɬɨɹɧɧɚɹ ɪɟɡɚɧɢɹ ɞɥɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ( VC = 290); 

Ɍ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɢɧ (Ɍ=60 ɦɢɧ); 

m , Vx  ɢ Vy – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ (m = 0,20; xv = 0,15; Vy = 0,35); 

VK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 

Ɉɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

VVV unmV KKKK  , (3.2) 

ɝɞɟ 
VmK – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ; 

VnK  –  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ  

(
VnK = 0,9); 

VuK – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ (
VuK = 1). 

 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
V

V

n

В
Mm CK 








750


, (3.3) 

ɝɞɟ MC – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɪɭɩɩɭ ɫɬɚɥɢ ( MC = 1); 

ɜ – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɞɟɬɚɥɢ, ɇ/ɦɦ2 (ɜ = 370 ɇ/ɦɦ2); 

nv – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ( V
n = 1). 
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;49,0
750

370
1

1









VmK 44,019,049,0 VK . 

./6,7244,0
4,05,160

290
35,015,02,0

ɦɢɧɦV ɪ 


  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɜ

ɪ
ɪ

D

V
n







1000
, (3.4) 

ɝɞɟ Dɜ – ɞɢɚɦɟɬɪ ɜɚɥɚ ɞɨ ɨɛɪɚɛɨɬɤɢ, ɦɦ. 

 

./9,624
3714,3

6,721000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 600 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

1000

ɮɜ
ɮ

nD
V





, (3.5) 

ɝɞɟ nɮ – ɮɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ.   

 

./7,69
1000

6003714,3 ɦɢɧɦVɮ 


  

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Sn

il
T

ɮ

ХɊ
Ɉ 


 ..

, (3.6) 

ɝɞɟ TɈ – ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ, ɦɢɧ; 

lɊ.Х. – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ; 

S – ɩɨɞɚɱɚ ɡɚ ɨɛɨɪɨɬ, ɦɦ/ɨɛ; 

i – ɱɢɫɥɨ ɩɪɨɯɨɞɨɜ, ɲɬ. 

 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɩɜɪɪɟɡХɊ llll .. , (3.7) 

ɝɞɟ lɪɟɡ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ (lɪɟɡ = 190 ɦɦ); 

lɜɪ – ɞɥɢɧɚ ɜɪɟɡɚɧɢɹ, ɦɦ (lɜɪ = 2…4 ɦɦ); 
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lɩ – ɞɥɢɧɚ ɩɟɪɟɛɟɝɚ, ɦɦ (lɩ = 0…2 ɦɦ). 

 

;19312190.. ɦɦl ХɊ   .8,0
4,0600

1193 ɦɢɧTɈ 



  

 

3.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɨɩɟɪɚɰɢɢ 010 ɬɨɤɚɪɧɚя ɫ ɩɟɪɟɯɨɞɨɦ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɪɟɡɟɰ ɮɚɫɨɧɧɵɣ ɩɪɹɦɨɣ ȽɈɋɌ 18878 – 73 ɫ ɩɥɚɫɬɢɧɚɦɢ 

ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6, ɪɚɞɢɭɫ ɤɪɨɦɤɢ 2 ɦɦ. Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t =5,5 ɦɦ, 

ɩɨɞɚɱɚ S = 0,2 ɦɦ/ɨɛ.  

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

./7,7744,0
2,05,560

290
35,015,02,0

ɦɢɧɦV ɪ 


  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4): 

./7,951
2614,3

7,771000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: 

nɮ = 1000 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.5): 

./6,81
1000

10002614,3 ɦɢɧɦVɮ 


  

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.6). 

Ɉɬɫɸɞɚ ;231222.. ɦɦl ХɊ   .115,0
2,01000

123 ɦɢɧTɈ 



  

ɉɪɢɧɢɦɚɟɦ ɜɪɟɦɹ ɩɟɪɟɯɨɞɚ Ɍɩ = 0,4 ɦɢɧ. Ɍɨɝɞɚ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɧɚ 

ɨɩɟɪɚɰɢɸ ɫɨɫɬɚɜɢɬ: Ɍɨ = 2∙0,115 + 0,4 = 0,63 ɦɢɧ. 
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3.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢя ɨɩɟɪɚɰɢɢ 015 ɫɜɟɪɥɢɥɶɧɚя ɫ ɩɟɪɟɯɨɞɨɦ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɫɜɟɪɥɨ ɫɩɢɪɚɥɶɧɨɟ ȽɈɋɌ 10902-77 ɢɡ ɛɵɫɬɪɨɪɟɠɭɳɟɣ 

ɫɬɚɥɢ Ɋ6Ɇ5, ɞɢɚɦɟɬɪ ɫɜɟɪɥɚ Dɫ = 6,9 ɦɦ, ɝɥɭɛɢɧɚ 8 ɦɦ, ɩɨɞɚɱɚ S = 0,20 ɦɦ/ɨɛ. 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Vym

q

V
p K

ST

Dɋ
V

V

V





 , (3.8) 

ɝɞɟ ɋV  – ɩɨɫɬɨɹɧɧɚɹ ɪɟɡɚɧɢɹ (ɋV = 7); 

     T – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɢɧ (T = 25 ɦɢɧ); 

     qV, m ɢ yV – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ ( Vq = 0,4; m = 0, 2; Vy = 0,7). 

 

Ɉɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ KV ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

VVV lumV KKKK  , (3.9) 

ɝɞɟ 
Vl

K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɩɪɨɫɜɟɪɥɢɜɚɟɦɨɝɨ 

ɨɬɜɟɪɫɬɢɹ (
Vl

K = 1,0); .0,1
VuK  

 

Ʉɨɷɮɮɢɰɢɟɧɬ 
VmK , ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.3, ɩɪɢ ɷɬɨɦ nV = 0,9: 

VmK = 0,76; KV = 0,76; 

Ɉɬɫɸɞɚ ./3,1976,0
2,025

9,67
7,02,0

4,0

ɦɢɧɦVp 



  

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6, ɝɞɟ Dɜ = Dɫ = 6,9 ɦɦ: 

./8,890
9,614,3

3,191000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 900 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.5: 

./5,19
1000

9009,614,3 ɦɢɧɦVɮ 


  
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Ɉɩɪɟɞɟɥɢɦ ɨɫɟɜɭɸ ɫɢɥɭ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɋɨ = 10ɋɪ ·Dq ·Sy ·Kɪ, (3.10) 

ɝɞɟ ɋɪ – ɤɨɷɮɮɢɰɢɟɧɬ (ɋɪ = 68); 

q, y – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ (q = 1, y = 0,7); 

Kp – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɨɛɪɚɛɨɬɤɢ (Kp  =
PmK ).  

 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
PmK , ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɚɱɟɫɬɜɚ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɢɥɨɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
n

ɜ
ɪɬɄ 








750


, (3.11) 

ɝɞɟ n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, (n = 0,35). 

Ɉɬɫɸɞɚ .78,0
750

370
35,0









pmK  Ɋɨ = 10·68 ·6,91 ·0,20,7 ·0,78 = 1186 ɇ. 

Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

9750

ɮɤɪ
ɪɟɡ

nM
N


 , (3.12) 

ɝɞɟ Mɤɪ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦ. 

 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

Mɤɪ=10CM ·D q·S y· Kɪ, (3.13) 

ɝɞɟ ɋM – ɤɨɷɮɮɢɰɢɟɧɬ, (ɋM = 0,0345); 

q, ɭ – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ, (q = 2, ɭ = 0,8). 

 

Mɤɪ=10·0,0345·6,92·0,200,8· 0,78 = 3,54 ɇ·ɦ. 

33,0
9750

90054,3



ɪɟɡN  ɤȼɬ. 

Ⱦɥɢɧɭ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.7, ɫ ɭɱɟɬɨɦ l = 8 ɦɦ;  

lɜɪ = 1 ɦɦ; lɩ = 0 ɦɦ: 

.918.. ɦɦl ХɊ   
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Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6. 

.05,0
2,0900

19 ɦɢɧTɈ 



  

 

3.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢя ɨɩɟɪɚɰɢɢ 020 ɪɟɡɶɛɨɧɚɪɟɡɧɚя ɫ ɩɟɪɟɯɨɞɨɦ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɦɟɬɱɢɤɢ ɤɨɦɩɥɟɤɬɧɵɟ Dɦ =8 ɦɦ ɩɨ ȽɈɋɌ 3266-81, S=0,5 

ɦɦ/ɨɛ. ɇɚɪɟɡɚɬɶ ɪɟɡɶɛɭ M8-6H ɜ ɨɬɜɟɪɫɬɢɢ ø6,9+0,1. 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Vym

q

V
ɪ K

ST

DC
V

V

V





 , (3.14) 

ɝɞɟ VC – ɤɨɷɮɮɢɰɢɟɧɬ ( VC = 64,8); 

Ɍ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɢɧ (Ɍ = 90 ɦɢɧ); 

m, yV ɢ qV – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ (m = 0,9; Vy = 0, 5; qV = 1,2 ); 

VK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 

Ɉɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

VVV tumV KKKK  , (3.15) 

ɝɞɟ 
Vt

K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɨɱɧɨɫɬɶ ɪɟɡɶɛɵ (
Vt

K = 1); 

 

VmK = 0,7;
VuK = 1; KV = 0,7. 

./2,107,0
5,190

108,64
5,09,0

2,1

ɦɢɧɦVɪ 



  

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.4, ɝɞɟ Dɜ = Dɦ = 8 ɦɦ: 

./1,406
814,3

2,101000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 400 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.5: 

./0,10
1000

400814,3 ɦɢɧɦVɮ 


  
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Ⱦɥɢɧɭ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.7, ɫ ɭɱɟɬɨɦ l = 8 ɦɦ;  

lɜɪ = 1 ɦɦ; lɩ = 0 ɦɦ: 

.918.. ɦɦl ХɊ   

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6: 

.045,0
5,0400

19 ɦɢɧTɈ 



  

 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɬɪɢ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ. 
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4   ɗɄɈɇɈɆɂЧȿɋɄɂɃ ɊȺɁȾȿɅ 

 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɞɜɟɫɤɢ ɩɟɪɟɞɧɢɯ ɦɨɫɬɨɜ ɧɚ ɚɜɬɨɦɨɛɢɥɶ ɍɪɚɥ 8ɯ8 ɩɨɥɧɨɣ 

ɦɚɫɫɨɣ 44 ɬ. 

 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɱɢɫɥɟɧɧɨɫɬɢ 

ɪɚɛɨɱɢɯ ɩɨ ɩɪɨɟɤɬɭ, ɪɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɟɞɢɧɢɰɵ ɢ ɨɛɳɢɯ ɡɚɬɪɚɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɦɨɞɟɥɢ ɩɨ ɩɪɨɟɤɬɭ 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ) – ɷɬɨ ɫɬɨɢɦɨɫɬɧɚɹ ɨɰɟɧɤɚ ɡɚɬɪɚɬ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ, ɧɨɪɦɵ ɩɪɢɛɵɥɢ ɢ ɇȾɋ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɟɧɚ ɪɟɚɥɢɡɚɰɢɢ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

ɐɟɧɚ ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ-Next ɩɨ ɞɨɝɨɜɨɪɭ ɩɨɫɬɚɜɤɢ 3 000 000 ɪɭɛ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɤɥɸɱɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɞɟɬɚɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

4.1. 

ɉɟɪɟɱɟɧɶ ɜɧɨɜɶ ɜɜɨɞɢɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɞɟɬɚɥɟɣ, ɜɤɥɸɱɚɹ ɫɬɨɢɦɨɫɬɶ 

ɛɚɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ,  ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 

2 503 722  ɪɭɛ. ɛɟɡ ɇȾɋ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɛɪɢɝɚɞɨɣ ɢɡ 3 ɱɟɥɨɜɟɤ (ɬɚɛɥ. 

4.3).  

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɪɭɞɚ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɩɨɥɨɠɟɧɢɹ ɨ ɫɨɫɬɚɜɟ ɡɚɬɪɚɬ 

ɩɪɟɞɩɪɢɹɬɢɹ (ɬɚɛɥɢɰɚ 4.4, 4.5). 
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Ɍɚɛɥɢɰɚ 4.1 – ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɢɫɤɥɸɱɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɝɪɟɝɚɬɚ 
Ʉɨɥ-ɜɨ,  

ɲɬ. 

ɋɬɨɢɦɨɫɬɶ  

1 ɲɬ., ɪɭɛ. 

Ɋɟɫɫɨɪɚ ɫ ɩɪɹɦɵɦ ɤɨɧɰɨɦ 4 11100 

Ʉɪɨɧɲɬɟɣɧ ɡɚɞɧɢɣ (ɤɨɦɩɥɟɤɬ) 4 3240 

 

Ɍɚɛɥɢɰɚ 4.2 – Ɉɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɚɝɪɟɝɚɬɚ 

Ʉɨɥ-

ɜɨ, 
ɲɬ. 

ɋɬɨɢɦɨɫɬɶ 
ɡɚ 1 ɲɬ., 
ɪɭɛ. 

ɋɭɦɦɚ, 
ɪɭɛ. 
 

ɜ ɬ.ɱ. 
ɇȾɋ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɛɟɡ ɇȾɋ, 
ɪɭɛ. 

Ɋɟɫɫɨɪɚ ɫ ɜɢɬɵɦ 
ɭɲɤɨɦ 4 10950 43 800 7 884 35 916 

ɋɟɪɶɝɚ ɪɟɫɫɨɪɵ 4 450 1 800 324 1 476 

Ʉɪɨɧɲɬɟɣɧ 
ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
(ɤɨɦɩɥɟɤɬ) 2 3 120 6 240 1 123 5 117 

Ɋɵɱɚɝ ɛɚɥɚɧɫɢɪɧɵɣ 2 740 1 480 266 1 214 

ɍɪɚɥ-Next  8ɯ8 1 3 000 000 3 000 000 540 000 2 460 000 

 ɂɬɨɝɨ:     3 053 320 549 598 2 503 722 

 

Ɍɚɛɥɢɰɚ 4.3 – Ɋɚɛɨɱɢɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɋɚɡɪɹɞ Ʉɨɥ-ɜɨ, ɱɟɥ. 
ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ, ɪɭɛ./ɱɚɫ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ  5 2 180 

Ɉɫɧɨɜɧɵɟ  4 1 160 

 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ɉɨɤɚɡɚɬɟɥɶ ȿɞ. ɢɡɦ. ɋɜɚɪɳɢɤ 
ɋɥɟɫɚɪɶ-

ɫɛɨɪɳɢɤ 

1 2 3 4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.4 

1 2 3 4 

1 Ɍɚɪɢɮ ɧɚ 

ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

Ɋɭɛ. ɡɚ ɱɚɫ 180 160 

2 Ɉɬɪɚɛɨɬɚɧɧɨɟ 

ɜɪɟɦɹ 

ɧ/ɱ.(ɬɪɭɞɨɟɦɤɨɫɬɶ) 160 160 

3 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  Ɋɭɛ. 28 800 25 600 

4 ɉɪɟɦɢɹ 10%  Ɋɭɛ. 2 880 2 560 

6 Ɋɚɣɨɧ. ɧɚɞɛɚɜɤɚ 

15%  

Ɋɭɛ. 4 752 4 224 

7 Ɉɫɧɨɜɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  

Ɋɭɛ. 36 432 32 384 

8 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ 

30%\ 

Ɋɭɛ. 10 930 9 715 

9 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɛɟɡ Ɏɋɋ  

 Ɋɭɛ. 25 502 22 669 

 

Ɍɚɛɥɢɰɚ 4.5 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢ 

ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ ɩɨ ɩɪɨɟɤɬɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞ.        

ɢɡɦɟɪɟɧ. 
1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɩɨ 
ɩɪɨɟɤɬɭ, ɜɫɟɝɨ 

ɱɟɥ. 3 3 3 ɜ ɬɨɦ ɱɢɫɥɟ: 

1.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɱɢɟ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɱɟɥ. 3 3 3 

2 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: ɪɭɛ. 1 262 976 1 262 976 1 262 976 

2.1 ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  ɪɭɛ. 884 083 884 083 884 083 

2.2 ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ (30%)  ɪɭɛ. 378 893 378 893 378 893 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɚɛɥɢɰɟ 4.5 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɥɶɤɭɥɹɰɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ – ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɬɚɛɥ. 4.1). 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ, 

ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ (ɨɫɧɨɜɧɵɦ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɦ) (15% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ). Ʉ 

ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

– ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɩɱɚɫɬɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɪɟɦɨɧɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɡɚɧɹɬɵɯ ɨɛɫɥɭɠɢɜɚɧɢɟɦ 

ɩɪɨɢɡɜɨɞɫɬɜɚ (ɦɚɫɬɟɪɨɜ, ɧɚɱɚɥɶɧɢɤɨɜ ɰɟɯɨɜ, ɬɟɯɧɨɥɨɝɨɜ, ɪɚɛɨɱɢɯ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ), ɫ ɨɬɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ; 

– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 

ɢɧɨɝɨ ɢɦɭɳɟɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ;  

– ɪɚɫɯɨɞɵ ɧɚ ɞɟɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɞɟɬɚɥɢ, 

ɩɨɤɭɩɧɵɟ ɩɨɥɭɮɚɛɪɢɤɚɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɧɚɥɚɞɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɧɟɦɚɬɟɪɢɚɥɶɧɵɦ ɚɤɬɢɜɚɦ, 

ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

– ɫɬɨɢɦɨɫɬɶ ɧɟɞɨɫɬɚɱ ɢ ɩɨɬɟɪɶ ɨɬ ɩɪɨɫɬɨɟɜ, ɩɨɪɱɢ ɰɟɧɧɨɫɬɟɣ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɧɚ ɫɤɥɚɞɚɯ ɢ ɬ. ɩ. 

Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ - ɪɚɫɯɨɞɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɫɜɹɡɚɧɧɵɟ ɫ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ (20% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ). Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ:  

– ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ;  

– ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ;  

– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 

ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɢ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 
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– ɚɪɟɧɞɧɚɹ ɩɥɚɬɚ ɡɚ ɩɨɦɟɳɟɧɢɹ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ;  

– ɪɚɫɯɨɞɵ ɩɨ ɨɩɥɚɬɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɚɭɞɢɬɨɪɫɤɢɯ, ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɵɯ ɢ 

ɬ.ɩ. ɭɫɥɭɝ;  

– ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ.  

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ – ɷɬɨ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ (ɬɚɛɥ. 4.3). 

Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ – ɷɬɨ ɨɛɹɡɚɬɟɥɶɧɵɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜ Ɏɨɧɞɵ 

ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɬ 30% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɬɚɛɥ. 4.3).  

Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɞɚɠɟɣ ɩɪɨɞɭɤɰɢɢ, 

ɬɨɜɚɪɨɜ, ɪɚɛɨɬ, ɭɫɥɭɝ (1% ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ). 

Ʉ ɤɨɦɦɟɪɱɟɫɤɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɢɡɞɟɪɠɤɢ: 

– ɧɚ ɡɚɬɚɪɢɜɚɧɢɟ ɢ ɭɩɚɤɨɜɤɭ; 

– ɩɨ ɞɨɫɬɚɜɤɟ, ɩɨɝɪɭɡɤɟ ɢ ɬ ɩ.; 

– ɧɚ ɤɨɦɢɫɫɢɨɧɧɵɟ ɫɛɨɪɵ (ɨɬɱɢɫɥɟɧɢɹ), ɭɩɥɚɱɢɜɚɟɦɵɟ ɩɨɫɪɟɞɧɢɱɟɫɤɢɦ 

ɨɪɝɚɧɢɡɚɰɢɹɦ; 

– ɩɨ ɚɪɟɧɞɟ ɢ ɫɨɞɟɪɠɚɧɢɸ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɪɨɞɚɠɢ ɩɪɨɞɭɤɰɢɢ 

(ɬɨɜɚɪɨɜ); 

– ɧɚ ɯɪɚɧɟɧɢɟ ɬɨɜɚɪɨɜ; 

– ɩɨ ɨɩɥɚɬɟ ɬɪɭɞɚ ɩɪɨɞɚɜɰɨɜ; 

– ɧɚ ɪɟɤɥɚɦɭ; 

– ɧɚ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɤɢɟ ɪɚɫɯɨɞɵ; 

– ɧɚ ɢɧɵɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɪɚɫɯɨɞɵ. 

ɇɨɪɦɚ ɩɪɢɛɵɥɢ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɪɢɬɟɪɢɟɜ, 

ɧɚɩɪɢɦɟɪ, ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ – ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɥɢɛɨ 

ɢɫɯɨɞɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɨɪɦɚ 

ɩɪɢɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɪɚɡɦɟɪɟ 20% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ ɡɚ 3 ɝɨɞɚ ɫɨɫɬɚɜɹɬ 

30 160 518  ɪɭɛɥɟɣ. 

  

https://www.audit-it.ru/terms/taxation/predstavitelskie_raskhody.html
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Ɍɚɛɥɢɰɚ 4.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶ  

 ɋɬɚɬɶɹ ɋɭɦɦɚ (ɪɭɛ.) 

1ɋɵɪɶɟ ɢ ɦɚɬɟɪɢɚɥɵ  2 503 722 

2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  105 248 

3 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  31 574 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  15 787 

5 Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  21 050 

6 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ  2 661 594 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ  2 662 

8 ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ     2 643 206 

9 ɉɪɢɛɵɥɶ 30% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 528 641 

10 ɐɟɧɚ  3 171 848 

11 ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɇȾɋ  570 933 

12 ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ  3 742 780 

 

Ɍɚɛɥɢɰɚ 4.7 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ  30 044 669 30 044 669 30 044 669 

3 Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  189 446 189 446 189 446 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  252 595 252 595 252 595 

5 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  1 262 976 1 262 976 1 262 976 

6 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  378 893 378 893 378 893 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ ɡɚɬɪɚɬɵ  31 939 31 939 31 939 

8 ȼɫɟɝɨ ɡɚɬɪɚɬ   32 160 518 32 160 518 32 160 518 

 

ɉɥɚɧɢɪɭɟɦɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 12 ɦɚɲɢɧ ɜ ɝɨɞ. ȼ ɨɫɧɨɜɟ ɩɥɚɧɚ ɨɛɴɟɦɚ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ – ɩɨɪɬɮɟɥɶ ɡɚɤɚɡɨɜ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɨɛɴɟɦ ɜɵɩɭɫɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɫɟ ɫɬɚɬɶɢ 

ɡɚɬɪɚɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɤɚɥɶɤɭɥɹɰɢɢ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ 

ɩɥɚɧɨɜɵɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  
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4.2 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢя 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ – ɢɧɜɟɫɬɢɰɢɢ ɜ ɨɫɧɨɜɧɨɣ ɤɚɩɢɬɚɥ (ɨɫɧɨɜɧɵɟ 

ɫɪɟɞɫɬɜɚ), ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɬɪɚɬɵ ɧɚ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ 

ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɦɚɲɢɧ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ 

ɪɚɛɨɬɵ ɢ ɞɪɭɝɢɟ ɡɚɬɪɚɬɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɹɯ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɨɛɪɟɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɤɭɩɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 4.8. 

 

Ɍɚɛɥɢɰɚ 4.8 – Ɉɛɨɪɭɞɨɜɚɧɢɟ  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ ɐɟɧɚ ɫ ɇȾɋ, ɪɭɛ. 

Ɉɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ (ɨɛɨɪɭɞɨɜɚɧɢɟ)  1 170 000 

ɂɬɨɝɨ:  170 000 

 

ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɩɨ ɞɨɫɬɚɜɤɟ ɢ ɦɨɧɬɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 5% 

ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɬɨɝɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ 178 500 ɪɭɛ. 

Ɍɚɛɥɢɰɚ 4.9 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɫɟɝɨ ɩɨ 
ɩɪɨɟɤɬɧɨ-

ɫɦɟɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɬɵɫ. ɪɭɛ. 

ȼɵɩɨɥɧɟɧɨ 
ɧɚ ɦɨɦɟɧɬ 
ɧɚɱɚɥɚ 
ɪɚɛɨɬ, ɬɵɫ. 
ɪɭɛ. 

ɉɨɞɥɟɠɢɬ 
ɜɵɩɨɥɧɟɧɢɸ 
ɞɨ ɤɨɧɰɚ 
ɩɪɨɟɤɬɚ, ɬɵɫ. 
ɪɭɛ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ 
ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɩɪɨɟɤɬɭ, ɜɫɟɝɨ 

178 500 0 178 500 

ɜ ɬɨɦ ɱɢɫɥɟ:    

ɋɆɊ, ɞɨɫɬɚɜɤɚ 8 500 0 8 500 

ɨɛɨɪɭɞɨɜɚɧɢɟ 170 000 0 170 000 

ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 0 0 0 
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ɉɨ ɩɪɢɨɛɪɟɬɚɟɦɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɧɚɱɢɫɥɹɟɬɫɹ ɚɦɨɪɬɢɡɚɰɢɹ ɥɢɧɟɣɧɵɦ 

ɫɩɨɫɨɛɨɦ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ – ɷɬɨ ɩɟɪɟɧɟɫɟɧɢɟ ɩɨ ɱɚɫɬɹɦ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 

ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɚɤɬɢɜɨɜ ɩɨ ɦɟɪɟ ɢɯ ɮɢɡɢɱɟɫɤɨɝɨ ɢɥɢ ɦɨɪɚɥɶɧɨɝɨ ɢɡɧɨɫɚ ɧɚ 

ɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ). 

Ⱥɤɬɢɜɵ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɱɢɫɥɹɟɬɫɹ ɚɦɨɪɬɢɡɚɰɢɹ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 

ɫɬɨɢɦɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ ɥɢɦɢɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɭɱɟɬɧɨɣ ɩɨɥɢɬɢɤɟ 

ɨɪɝɚɧɢɡɚɰɢɢ, ɧɨ ɧɟ ɛɨɥɟɟ 40 000 ɪɭɛɥɟɣ ɡɚ ɟɞɢɧɢɰɭ. 

Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

– ɩɪɢ ɥɢɧɟɣɧɨɦ ɫɩɨɫɨɛɟ - ɢɫɯɨɞɹ ɢɡ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɥɢ 

(ɬɟɤɭɳɟɣ (ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ) ɫɬɨɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɟɨɰɟɧɤɢ) 

ɨɛɴɟɤɬɚ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ, ɢɫɱɢɫɥɟɧɧɨɣ ɢɫɯɨɞɹ ɢɡ ɫɪɨɤɚ 

ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɬɟɱɟɧɢɟ ɨɬɱɟɬɧɨɝɨ ɝɨɞɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɨɛɴɟɤɬɚɦ 

ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɧɚɱɢɫɥɹɸɬɫɹ ɟɠɟɦɟɫɹɱɧɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ 

ɫɩɨɫɨɛɚ ɧɚɱɢɫɥɟɧɢɹ ɜ ɪɚɡɦɟɪɟ 1/12 ɝɨɞɨɜɨɣ ɫɭɦɦɵ (ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ = ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ / ɋɪɨɤ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ 

ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 15 ɥɟɬ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.10. 

Ɍɚɛɥɢɰɚ 4.10 – Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ⱥɦɨɪɬ. 
ɨɬɱɢɫɥ. 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɉɫɧɨɜɧɵɟ ɮɨɧɞɵ 

(ɨɛɨɪɭɞɨɜɚɧɢɟ), ɜɫɟɝɨ  0 170 000  0  0 

ɜ ɬɨɦ ɱɢɫɥɟ:         

1.1 ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ  0  0  0 0  

1.2 ɨɛɨɪɭɞɨɜɚɧɢɟ  34 000 11 333 11 333 11 333 

1.3 ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ 34 000 11 333 11 333 11 333 

2 Ɉɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ 

ɮɨɧɞɨɜ ɩɨ ɩɪɨɟɤɬɭ  136 000       
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4.3 ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ 

 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɢ ɪɟɚɥɢɡɭɟɦɨɣ ɩɨ 

ɞɨɝɨɜɨɪɚɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɩɥɚɧɨɜɨ-ɪɚɫɱɟɬɧɨɣ ɰɟɧɚ 

ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɢɰɵ ɤɚɠɞɨɝɨ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɛɴɟɦ ɩɪɨɞɚɠ ɤɚɠɞɨɝɨ ɜɢɞɚ 

ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  

ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

4.11. 

Ɍɚɛɥɢɰɚ 4.11 – ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȿɞ. 
ɢɡɦɟɪ
ɟɧ. 

1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 

ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ  ɲɬ. 12 12 12 

3 Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɜ 

ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ ɲɬ. 12 12 12 

3 ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ ɡɚ 

ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ  ɪɭɛ. 3 742 780 3 742 780 3 742 780 

4 ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ   ɪɭɛ. 44 913 363 44 913 363 44 913 363 

4.1 ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ   ɪɭɛ. 8 084 405 8 084 405 8 084 405 

4.2 ȼɵɪɭɱɤɚ ɛɟɡ ɇȾɋ  ɪɭɛ. 36 828 958 36 828 958 36 828 958 

 

 

4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɢɧɜɟɫɬɢɰɢяɯ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢя 

 

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɥɨɠɟɧɢɹ ɜ ɨɫɧɨɜɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɫ ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɧɚ 1 ɤɜɚɪɬɚɥ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ 

ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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Ɍɚɛɥɢɰɚ 4.12 – ɂɧɜɟɫɬɢɰɢɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 
ȼɫɟɝɨ ɩɨ 

ɩɪɨɟɤɬɭ 
1 ɝɨɞ 

1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ   178 500 178 500 

2 ɉɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  5 007 445 5 007 445 

3 ɂɬɨɝɨ – ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ  5 185 945 5 185 945 

 

ɂɫɬɨɱɧɢɤɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ – ɫɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɬ ɚɦɨɪɬɢɡɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɤɚɩɢɬɚɥɚ, ɨɬɱɢɫɥɟɧɢɣ ɢɡ ɩɪɢɛɵɥɢ 

ɧɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ (ɪɚɫɱɟɬɧɵɣ ɫɱɟɬ). 

 

4.6 ɉɥɚɧɢɪɨɜɚɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɩɪɨɟɤɬɭ 

 

Ɏɢɧɚɧɫɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ – ɷɬɨ ɫɨɜɦɟɫɬɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 

ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɜɢɞɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ, ɚ 

ɬɚɤɠɟ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɜɢɞɟ ɩɪɢɛɵɥɢ ɨɬ 

ɩɪɨɞɚɠ, ɩɪɢɛɵɥɢ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɢ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɬɚɛɥ. 4.13). 

 

Ɍɚɛɥɢɰɚ 4.13 – Ɏɢɧɚɧɫɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 2 3 4 

1 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ  44 913 363 44 913 363 44 913 363 

2 ɇȾɋ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ  8 084 405 8 084 405 8 084 405 

3 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ ɩɨ ɩɪɨɟɤɬɭ ɛɟɡ ɇȾɋ  36 828 958 36 828 958 36 828 958 

4 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ 

ɩɪɨɞɭɤɰɢɢ  32 160 518 32 160 518 32 160 518 

 

http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=235
http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=701
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.12 

1 2 3 4 

5 Ⱥɦɨɪɬɢɡɚɰɢɹ   11 333 11 333 11 333 

6 ɉɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ   4 657 106 4 657 106 4 657 106 

7 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ ɢ 

ɜɵɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ ɤɪɟɞɢɬ  0  0 0  

8 ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ  4 657 106 4 657 106 4 657 106 

9 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ  931 421 931 421 931 421 

10 ɉɪɢɛɵɥɶ ɱɢɫɬɚɹ  3 725 685 3 725 685 3 725 685 

11 ɉɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ  9 015 827 9 015 827 9 015 827 

 

4.7 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɫɱɟɬɟ 

ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɬɪɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱦɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɝɨɞɚɦ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ ɢ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɬɨɤɚ (ɩɨɫɬɭɩɥɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ) ɢ 

ɨɬɬɨɤɚ (ɡɚɬɪɚɬɵ, ɩɥɚɬɟɠɢ). ɋɚɥɶɞɨ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ – ɷɬɨ ɪɚɡɧɨɫɬɶ ɩɪɢɬɨɤɚ ɢ 

ɨɬɬɨɤɚ. 

Ʉ ɩɪɢɬɨɤɭ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɭɫɥɭɝ ɢ ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ ɩɨ ɩɪɨɟɤɬɭ. Ʉ ɨɬɬɨɤɭ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ, ɧɚɥɨɝɢ ɢ 

ɩɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ. 

Ʉ ɩɪɢɬɨɤɭ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ 

ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɤ ɨɬɬɨɤɭ ɨɬɧɨɫɹɬɫɹ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɜɥɨɠɟɧɢɹ. 

Ʉ ɩɪɢɬɨɤɭ ɨɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤɪɟɞɢɬɵ ɢ ɡɚɣɦɵ. Ʉ 

ɨɬɬɨɤɭ ɩɨ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɜɵɩɥɚɬɵ ɨɫɢɧɨɜɨɝɨ ɞɨɥɝɚ ɢ 

ɩɪɨɰɟɧɬɨɜ ɩɨ ɤɪɟɞɢɬɭ (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɨɬɫɭɬɫɬɜɭɸɬ). 
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Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨ ɜɟɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨ ɧɚ 

ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɲɚɝɚɯ – ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɮɢɧɚɧɫɨɜɨɣ 

ɪɟɚɥɢɡɭɟɦɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ɉɛɳɟɟ ɫɚɥɶɞɨ ɹɜɥɹɟɬɫɹ ɱɢɫɬɵɦ ɞɨɯɨɞɨɦ ɩɨ ɩɪɨɟɤɬɭ. Ɍɚɤ ɤɚɤ ɱɢɫɬɵɣ ɞɨɯɨɞ 

ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɟɪɢɨɞɨɜ (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɧɚ 3 ɝɨɞɚ) 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɥɚɬ ɢ ɩɨɫɬɭɩɥɟɧɢɣ ɤ ɧɚɱɚɥɶɧɨɦɭ 

ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ, ɬ.ɟ. ɩɪɨɞɢɫɤɨɧɬɢɪɨɜɚɬɶ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɛɚɡɨɣ 

ɞɥɹ ɪɚɫɱёɬɨɜ ɫɬɨɢɦɨɫɬɢ ɞɟɧɟɝ ɫ ɭɱёɬɨɦ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɢ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɱɢɫɬɨɝɨ ɞɨɯɨɞɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɚt =1/(1+ȿ)t, (4.1) 

ɝɞɟ t – ɧɨɦɟɪ ɲɚɝɚ ɪɚɫɱɟɬɚ, ȿ – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

ȼ ɪɨɫɫɢɣɫɤɨɣ ɩɪɚɤɬɢɤɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɫɬɚɜɤɢ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ (ɤɥɸɱɟɜɚɹ ɫɬɚɜɤɚ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɐɟɧɬɪɨɛɚɧɤɨɦ 

ɊɎ ɢ ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ. Ɋɚɡɦɟɪ ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ 

ɩɪɨɟɤɬɨɜ ȼɄ477. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɞɨɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 

ɋɬɚɜɤɚ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚɟɬ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɢɫɤɢ, ɚ 

ɩɨɩɪɚɜɤɚ ɧɚ ɪɢɫɤ ɜɵɛɢɪɚɟɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɪɨɟɤɬɨɜ.  

ȿɫɥɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɜɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ 

ɩɪɨɞɚɠ ɧɚ ɛɚɡɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ, ɬɨ ɩɨɩɪɚɜɤɚ ɧɚ ɪɢɫɤ 

ɦɨɠɟɬ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨɣ, ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɢɧɧɨɜɚɰɢɣ ɩɨɩɪɚɜɤɚ ɧɚ ɪɢɫɤ ɞɨɥɠɧɚ 

ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨɣ.  

 

 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B5%D0%BD%D0%B5%D0%B3_%D1%81_%D1%83%D1%87%D1%91%D1%82%D0%BE%D0%BC_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
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Ɍɚɛɥɢɰɚ 4.14 – Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɞɨɯɨɞɨɜ 

ȼɟɥɢɱɢɧɚ 
ɪɢɫɤɚ 

ɉɪɢɦɟɪ ɰɟɥɢ ɩɪɨɟɤɬɚ 

ȼɟɥɢɱɢɧɚ 
ɩɨɩɪɚɜɤɢ ɧɚ 
ɪɢɫɤ, % 

ɇɢɡɤɢɣ 
ȼɥɨɠɟɧɢɹ ɜ ɪɚɡɜɢɬɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 

ɛɚɡɟ ɨɫɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ 
3 - 5 

ɋɪɟɞɧɢɣ 
ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ 

ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɪɨɞɭɤɰɢɢ 
8 - 10 

ȼɵɫɨɤɢɣ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɜɢɠɟɧɢɟ ɧɚ ɪɵɧɨɤ 

ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ 
13 - 15 

Ɉɱɟɧɶ 

ɜɵɫɨɤɢɣ 
ȼɥɨɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɢ 18 - 20 

 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɚɜɧɚ 16%.  

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ: 

- ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 

- ɢɧɞɟɤɫɵ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ;  

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (ɑȾȾ) ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ: 

 

(4.2) 

ɝɞɟ  Rt – ɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɪɭɛ.; 3t – ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ 

ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɪɭɛ.;  ɚЭ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ;  Ʉt – 

ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɟɤɬ (ɢɧɜɟɫɬɢɰɢɢ), ɪɭɛ.; Э – ɧɨɦɟɪ ɜɪɟɦɟɧɧɨɝɨ 

ɢɧɬɟɪɜɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ; Ɍ – ɫɪɨɤ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ (ɜɨ ɜɪɟɦɟɧɧɵɯ 

ɢɧɬɟɪɜɚɥɚɯ). 
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Ʉɪɢɬɟɪɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜɵɪɚɠɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɑȾȾ > 0. ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɢɫɬɨɝɨ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɟɧ ɢ ɦɨɠɟɬ 

ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɴɟɦɟ. Ɉɬɪɢɰɚɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ (ɬ.ɟ. 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɧɨɪɦɟ ɩɪɢɛɵɥɢ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ ɭɛɵɬɤɢ ɩɪɟɞɩɪɢɹɬɢɸ ɢ/ɢɥɢ ɟɝɨ 

ɢɧɜɟɫɬɨɪɚɦ). 

ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ (ɂȾ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

. 

(4.3) 

ɗɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɟɬɫɹ ɩɪɨɟɤɬ, ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɜɵɲɟ 

ɟɞɢɧɢɰɵ, ɬ.ɟ. ɫɭɦɦɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɬɟɤɭɳɢɯ ɞɨɯɨɞɨɜ (ɩɨɫɬɭɩɥɟɧɢɣ) ɩɨ 

ɩɪɨɟɤɬɭ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.  

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (Ɍɨɤ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

эо
ч

T
АP

K
T 


  ɢɥɢ  

эо
ч

T
Д
K

T  , (4.4) 

ɝɞɟ Ɍ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɝɨɞɵ; Ɋɱ – ɱɢɫɬɵɟ 

ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, 

ɪɭɛ.;    Ʉ – ɩɨɥɧɚɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, 

ɜɤɥɸɱɚɹ ɡɚɬɪɚɬɵ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ 

ɪɚɛɨɬɵ, ɪɭɛ.; Ɋi – ɱɢɫɬɵɟ ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ Т-ɦ ɝɨɞɭ, ɪɭɛ.; Ɍɷɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɭɤɨɜɨɞɫɬɜɨɦ ɮɢɪɦɵ  ɫɭɛɴɟɤɬɢɜɧɨ, ɝɨɞɵ; Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ 

ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɪɚɫɱɟɬɟ ɧɚ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ.; Ⱥi – 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ Т-ɦ ɝɨɞɭ, ɪɭɛ.; Ⱦɱ = 

Ɋɱ + Ⱥ - ɱɢɫɬɵɣ ɞɨɯɨɞ ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢ 

ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ. 
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Ɍɚɛɥɢɰɚ 4.15 – ɉɥɚɧ ɞɟɧɟɠɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɜɵɩɥɚɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 2 3 4 

ȾȿəɌȿɅɖɇɈɋɌɖ ɉɈ ɉɊɈɂɁȼɈȾɋɌȼɍ ɂ ɋȻɕɌɍ ɉɊɈȾɍɄɐɂɂ (ɍɋɅɍȽ) 

1 Ⱦɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 
ɜɫɟɝɨ 

44 913 363 44 913 363 44 913 363 

ɜ ɬɨɦ ɱɢɫɥɟ: 

44 913 363 44 913 363 44 913 363 1.1 ȼɵɪɭɱɤɚ   

2 Ⱦɟɧɟɠɧɵɟ ɜɵɩɥɚɬɵ, ɜɫɟɝɨ 41 176 345 41 176 345 41 176 345 

ɜ ɬɨɦ ɱɢɫɥɟ: 

32 160 518 32 160 518 32 160 518 

2.1 Ɂɚɬɪɚɬɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ 

ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  

2.2 Ⱥɦɨɪɬɢɡɚɰɢɹ  11 333 11 333 11 333 

2.3 ɇɚɥɨɝɢ ɢ ɩɥɚɬɟɠɢ ɜ 

ɛɸɞɠɟɬ  9 015 827 9 015 827 9 015 827 

3 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɢ ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  3 748 351 3 748 351 3 748 351 

ɂɇȼȿɋɌɂɐɂɈɇɇȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

4 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ 5 185 945 0 0 

ɜ ɬɨɦ ɱɢɫɥɟ: 

4.1 ɋɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ 

ɫɪɟɞɫɬɜɚ 5 185 945 0   0 

5 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ  5 185 945  0 0  

6 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ   0 0 0 

ɎɂɇȺɇɋɈȼȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

7 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0 

7.1 Ʉɪɟɞɢɬɵ, ɜɫɟɝɨ 0  0 0 

 



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
79 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.15 

1 2 3 4 

8 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0  

8.1 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ 

ɩɨ ɤɨɦɦɟɪɱɟɫɤɨɦɭ ɤɪɟɞɢɬɭ  0  0 0  

8.2 ɍɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ 

ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɫɪɟɞɫɬɜɚ   0  0  0 

9 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ ɮɢɧɚɧɫɨɜɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ (7-8) 0 0 0 

10 Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ ɜɫɟɦ 

ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ  3 748 351 3 748 351 3 748 351 

11 ɑɢɫɬɵɣ ɞɨɯɨɞ 3 748 351 3 748 351 3 748 351 

12 ɂɧɜɟɫɬɢɰɢɢ -5 185 945     

13 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ   0,16     

14 Ʉɨɷɮɮɢɰɢɟɧɬɵ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  0,86 0,74 0,64 

15 ɉɪɢɜɟɞɟɧɧɵɣ ɷɮɮɟɤɬ (11*14) 3 231 337 2 785 636 2 401 410 

16 ɋɭɦɦɚ ɩɪɢɜɟɞɟɧɧɵɯ ɷɮɮɟɤɬɨɜ  8 418 383     

17 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 

ɞɨɯɨɞ (ɑȾȾ) 3 232 439   

18 ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ (ɂȾ) 1,6     

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ: 

ȼ ɩɟɪɜɵɣ ɝɨɞ ɨɤɭɩɚɟɬɫɹ 3 231 337 ɪɭɛ. 

ȼɨ ɜɬɨɪɨɣ ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ ɨɤɭɩɢɬɶ 5 185 945 ɪɭɛ. - 3 231 337  ɪɭɛ. 

 =  1 954 607  ɪɭɛ. 

ɗɬɚ ɫɭɦɦɚ ɨɤɭɩɢɬɫɹ ɡɚ =  1 954 607  ɪɭɛ./ 2 785 636 ɪɭɛ.  = 0,7 ɝɨɞɚ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 1 ɝɨɞ 7 ɦɟɫɹɰɟɜ. 
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Ⱦɥɹ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɛɟɡɭɛɵɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.16. 

Ɍɚɛɥɢɰɚ 4.16 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 

ɉɨɤɚɡɚɬɟɥɢ 
ɇɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ, ɪɭɛ. 

ɇɚ ɜɟɫɶ ɨɛɴɟɦ 

ɜɵɩɭɫɤɚ, ɪɭɛ. 
ɰɟɧɚ (ɛɟɡ ɇȾɋ) 3 171 848 38 062 172 

ɩɟɪɟɦɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 1 ɢɡɞ. 2 643 206 31 718 477 

ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 1 ɢɡɞ. 36 837 442 042 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ  ɨɞɧɨɝɨ ɢɡɞ. 2 680 043 32 160 518 

 

Ɍɨɱɤɚ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ = ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɜɵɩɭɫɤ/ (ɰɟɧɚ – 

ɩɟɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ) = 442 042/ (3 171 848 – 2 643 206) 

≈ 1 ɲɬ. 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɪɢɫɭɧɨɤ 4.1). 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ƚɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 
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ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɱɟɬɵɪɟ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɚɥɶɞɨ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɧɚ 

ɤɚɠɞɨɦ ɲɚɝɟ ɪɚɫɱɟɬɚ, ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, 

ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ 1, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ 

ɪɚɫɱɟɬɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ ɤ ɪɟɚɥɢɡɚɰɢɢ. 
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5   ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

 

Ƚɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɜ 

ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɟɝɨ ɚɤɬɢɜɧɭɸ, 

ɩɚɫɫɢɜɧɭɸ, ɩɨɫɥɟɚɜɚɪɢɣɧɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ ɧɚ ɟɝɨ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

Ⱥɤɬɢɜɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ – ɤɨɦɩɥɟɤɫ ɫɜɨɣɫɬɜ ɚɜɬɨɦɨɛɢɥɹ, 

ɫɧɢɠɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ. ȿё ɭɪɨɜɟɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɧɨɠɟɫɬɜɨɦ ɩɚɪɚɦɟɬɪɨɜ: ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɭɡɥɨɜ, ɚɝɪɟɝɚɬɨɜ ɢ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɹ; 

ɬɹɝɨɜɚɹ ɞɢɧɚɦɢɤɚ, ɩɥɚɜɧɨɫɬɶ ɯɨɞɚ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ; 

ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ. 

ɉɚɫɫɢɜɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɜɟɞɟɧɢɟ ɤ ɦɢɧɢɦɭɦɭ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɧɟɧɢɣ ɱɟɥɨɜɟɤɚ ɩɪɢ 

ȾɌɉ. Ɉɧɚ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɧɟɲɧɸɸ ɢ ɜɧɭɬɪɟɧɧɸɸ. 

ȼɧɟɲɧɹɹ ɩɚɫɫɢɜɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟɦ ɧɚ ɜɧɟɲɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɡɨɜɚ ɨɫɬɪɵɯ ɭɝɥɨɜ, ɜɵɫɬɭɩɚɸɳɢɯ ɞɟɬɚɥɟɣ ɢ ɬ.ɞ.  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɜɧɭɬɪɟɧɧɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ: ɤɨɧɫɬɪɭɤɰɢɹ ɤɭɡɨɜɚ, ɪɟɦɧɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɞɭɜɧɵɟ 

ɩɨɞɭɲɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ – ɚɷɪɛɟɝ, ɫɢɞɟɧɶɹ ɫ ɚɤɬɢɜɧɵɦɢ ɩɨɞɝɨɥɨɜɧɢɤɚɦɢ, 

ɬɪɚɜɦɨɛɟɡɨɩɚɫɧɵɟ ɞɟɬɚɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɧɬɟɪɶɟɪɚ ɤɚɛɢɧɵ ɢ ɩɚɫɫɚɠɢɪɫɤɨɝɨ 

ɫɚɥɨɧɚ. 

Ɉɩɚɫɧɵɦɢ ɹɜɥɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ȾɌɉ, 

ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɩɨɠɚɪ, ɫɦɹɬɢɟ ɤɚɪɤɚɫɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɚɩɨɥɧɟɧɢɟ ɜɨɞɨɣ ɫɚɥɨɧɚ 

ɚɜɬɨɦɨɛɢɥɹ, ɟɫɥɢ ɨɧ ɡɚɬɨɧɭɥ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɷɥɟɦɟɧɬɚɦɢ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɉɪɚɜɢɥɚɦɢ №34 ȿɗɄ ɈɈɇ. 

ɉɪɚɜɢɥɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɤɥɚɞɤɟ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ, 

ɭɫɬɚɧɨɜɤɢ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɢ ɬ.ɩ. 
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5.1 Ɍɪɟɛɨɜɚɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥя 

 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɟɪɟɞɧɹɹ ɩɨɞɜɟɫɤɚ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ «ɍɪɚɥ» ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8. ɉɪɢɦɟɧɟɧɢɟ 

ɩɨɞɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ, ɞɥɹ 

ɫɨɯɪɚɧɧɨɫɬɢ ɡɞɨɪɨɜɶɹ ɜɨɞɢɬɟɥɹ ɢ ɫɨɯɪɚɧɧɨɫɬɢ ɝɪɭɡɚ.  

ɉɥɚɜɧɨɫɬɶɸ ɯɨɞɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚɡɵɜɚɟɬɫɹ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɞɜɢɝɚɬɶɫɹ ɫ 

ɡɚɞɚɧɧɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɵɯ ɬɨɥɱɤɨɜ ɢ ɬɚɤɢɯ 

ɤɨɥɟɛɚɧɢɣ ɤɭɡɨɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɨɤɚɡɚɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɸɞɟɣ, 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɚɜɬɨɦɨɛɢɥɟ, ɩɨɜɥɢɹɬɶ ɧɚ ɫɨɯɪɚɧɧɨɫɬɶ ɝɪɭɡɚ ɢ ɚɜɬɨɦɨɛɢɥɹ ɜ 

ɰɟɥɨɦ Д1Ж. Ɍɚɤɠɟ ɩɥɚɜɧɨɫɬɶɸ ɯɨɞɚ ɧɚɡɵɜɚɸɬ ɫɜɨɣɫɬɜɨ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ 

ɭɬɨɦɥɹɟɦɨɫɬɶ ɜɨɞɢɬɟɥɹ ɢ ɫɨɯɪɚɧɧɨɫɬɶ ɝɪɭɡɚ (ɫɨɯɪɚɧɧɨɫɬɶ ɡɞɨɪɨɜɶɹ 

ɩɚɫɫɚɠɢɪɨɜ) ɨɬ ɤɨɥɟɛɚɧɢɣ ɚɜɬɨɦɨɛɢɥɹ. ɋɬɪɟɦɥɟɧɢɟ ɩɨɜɵɫɢɬɶ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɪɚɫɲɢɪɢɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɪɨɠɧɵɯ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɷɧɟɪɝɨɜɨ-ɨɪɭɠɟɧɧɨɫɬɢ ɫɨɩɪɹɠɟɧɨ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ 

ɜɢɛɪɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɜɨɞɢɬɟɥɹ, ɩɚɫɫɚɠɢɪɨɜ ɢ 

ɩɟɪɟɜɨɡɢɦɵɣ ɝɪɭɡ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɧɟɨɛɯɨɞɢɦɨ ɫɧɢɠɚɬɶ 

ɭɬɨɦɥɟɧɢɟ ɜɨɞɢɬɟɥɹ, ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ 

ɤɨɥɟɛɚɧɢɣ. 

 

5.2   ȼɥɢяɧɢɟ ɤɨɥɟɛɚɧɢɣ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

 

ȼɨɞɢɬɟɥɹɦ ɢ ɩɚɫɫɚɠɢɪɚɦ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢɯɨɞɢɬɫɹ ɞɥɢɬɟɥɶɧɨɟ 

ɜɪɟɦɹ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɨɥɟɛɚɧɢɣ ɢ ɜɢɛɪɚɰɢɣ ɪɚɡɥɢɱɧɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɡɚɞɚɱɚ ɢɡɭɱɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɤɨɥɟɛɚɧɢɣ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɫɚɦɨɱɭɜɫɬɜɢɟ, ɭɬɨɦɥɹɟɦɨɫɬɶ ɢ 

ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 
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Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ 

(ɦɟɞɢɰɢɧɵ, ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɹ, ɚɜɢɚɰɢɢ) ɝɨɜɨɪɹɬ ɡɚ ɬɨ, ɱɬɨ ɱɟɥɨɜɟɤɚ ɦɨɠɧɨ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. ɑɚɫɬɢ ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɦɚɫɫ, ɫɜɹɡɚɧɧɵɯ ɭɩɪɭɝɢɦɢ ɢ ɞɢɫɫɢɩɚɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. 

ȼɨɡɦɭɳɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɜɨɞɢɬɟɥɸ ɩɟɪɟɞɚɸɬɫɹ ɨɬ ɩɨɥɚ ɤɚɛɢɧɵ, ɫɢɞɟɧɶɹ ɢ 

ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɩɚɫɫɚɠɢɪɭ ɨɬ ɩɨɥɚ ɢ ɫɢɞɟɧɶɹ. Ⱦɜɟ ɯɚɪɚɤɬɟɪɧɵɟ ɦɨɞɟɥɢ 

ɬɟɥɚ ɫɢɞɹɳɟɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 

 

Ɋɢɫɭɧɨɤ 5.1 - Ɇɟɯɚɧɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɫɢɞɹɳɟɝɨ ɱɟɥɨɜɟɤɚ: 

1 - ɝɨɥɨɜɚ; 2 - ɲɟɹ; 3 - ɝɪɭɞɶ; 4 - ɝɪɭɞɶ ɢ ɪɭɤɢ; 5 - ɪɭɤɢ; 6 - ɛɪɸɲɧɚɹ 

ɩɨɥɨɫɬɶ; 7 - ɩɨɡɜɨɧɨɱɧɢɤ; 8 - ɬɚɡ ɢ ɧɨɝɢ; 9 - ɬɚɡ; 10 - ɹɝɨɞɢɰɵ; 11 - ɧɨɝɢ 

 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɱɟɥɨɜɟɤɚ ɤɨɥɟɛɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɨɧɚ 

ɢɦɟɟɬ ɪɹɞ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɨɡɦɭɳɚɸɳɢɯ ɤɨɥɟɛɚɧɢɣ ɫ 

ɱɚɫɬɨɬɚɦɢ, ɫɨɜɩɚɞɚɸɳɢɦɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦɢ, ɩɪɨɢɫɯɨɞɹɬ ɪɟɡɨɧɚɧɫɵ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɚɦɩɥɢɬɭɞɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ 

ɬɟɥɚ ɦɨɝɭɬ ɩɪɟɜɵɲɚɬɶ ɚɦɩɥɢɬɭɞɵ ɜɨɡɦɭɳɟɧɢɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. Ʉɨɥɟɛɚɧɢɹ, 

ɜɨɫɩɪɢɧɢɦɚɟɦɵɟ ɫɢɞɹɳɢɦ ɱɟɥɨɜɟɤɨɦ, ɞɟɣɫɬɜɭɸɬ ɧɚ ɩɨɡɜɨɧɨɱɧɢɤ. 

ɇɚɢɛɨɥɶɲɢɦ ɧɚɝɪɭɡɤɚɦ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɜɚ - ɬɪɢ ɧɢɠɧɢɯ ɩɨɡɜɨɧɤɚ ɢ 

ɦɟɠɩɨɡɜɨɧɨɱɧɵɯ ɞɢɫɤɚ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨɣ 
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ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɢɫɩɵɬɵɜɚɟɦɵɟ ɜɨɞɢɬɟɥɟɦ, ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɟɪɟɪɨɠɞɟɧɢɸ 

ɩɨɡɜɨɧɨɱɧɢɤɚ ɢ ɩɨɹɜɥɟɧɢɸ ɩɨɹɫɧɢɱɧɨ-ɫɟɞɚɥɢɳɧɵɯ ɛɨɥɟɣ. Ɋɟɡɨɧɚɧɫɧɵɟ 

ɤɨɥɟɛɚɧɢɹ ɩɨɡɜɨɧɨɱɧɢɤɚ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɢ 4-8 Ƚɰ. ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɤɨɥɟɛɚɧɢɹɯ ɫɢɞɹɳɟɝɨ ɱɟɥɨɜɟɤɚ ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɨɧɚɧɫ ɩɥɟɱ ɢ ɪɭɤ ɩɪɢ 3 Ƚɰ, 

ɝɨɥɨɜɵ ɩɪɢ ɱɚɫɬɨɬɚɯ 20-30 Ƚɰ, ɝɥɚɡɧɵɯ ɹɛɥɨɤ ɩɪɢɦɟɪɧɨ ɩɪɢ 60-90 Ƚɰ ɢ ɬ.ɞ. Д6]. 

ɑɟɥɨɜɟɤ ɨɳɭɳɚɟɬ ɤɨɥɟɛɚɧɢɹ ɢ ɜɢɛɪɚɰɢɢ ɧɟɨɞɢɧɚɤɨɜɨ ɧɚ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ ɢ 

ɜ ɪɚɡɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ȼɨɡɞɟɣɫɬɜɢɹ ɫ ɱɚɫɬɨɬɨɣ ɞɨ 20-25 Ƚɰ ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ 

ɱɟɥɨɜɟɤɨɦ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ, ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ – ɫɥɢɬɧɨ, ɤɚɤ 

ɜɢɛɪɚɰɢɹ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɥɟɛɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɨɬ ɧɟɪɨɜɧɨɫɬɟɣ ɞɨɪɨɝɢ, 

ɨɩɪɟɞɟɥɹɸɳɢɟ ɧɟɭɞɨɛɫɬɜɚ ɟɡɞɵ, ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1-20 Ƚɰ, ɨɰɟɧɤɭ 

ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɩɪɨɜɨɞɹɬ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɱɚɫɬɨɬ. ɉɪɢ ɤɨɥɟɛɚɧɢɹɯ ɞɨ 1 Ƚɰ 

ɨɳɭɳɟɧɢɹ ɪɚɡɧɵɯ ɥɸɞɟɣ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɹɬ ɨɬ ɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɚɱɟɫɬɜ 

(ɷɮɮɟɤɬ ɭɤɚɱɢɜɚɧɢɹ ɢ ɬ.ɩ.). ɇɚɢɛɨɥɶɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɤ 

ɜɟɪɬɢɤɚɥɶɧɵɦ ɤɨɥɟɛɚɧɢɹɦ, ɤɚɤ ɭɠɟ ɭɩɨɦɢɧɚɥɨɫɶ, ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

ɱɚɫɬɨɬ 4-8 Ƚɰ. Ⱦɢɚɩɚɡɨɧ ɱɚɫɬɨɬ 1-4 Ƚɰ ɹɜɥɹɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢ ɩɪɢɜɵɱɧɵɦ ɞɥɹ 

ɱɟɥɨɜɟɤɚ, ɬ. ɤ. ɷɬɢɦ ɱɚɫɬɨɬɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɱɚɫɬɨɬɵ ɯɨɞɶɛɵ (1,7-2,5 Ƚɰ) ɢ ɛɟɝɚ 

(2,5-5 Ƚɰ). 

ȼɚɠɧɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɨɞɜɟɫɤɢ ɩɨɜɵɲɚɟɬɫɹ, ɟɫɥɢ ɭɱɟɫɬɶ 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɯ ɝɪɭɡɨɜ, ɩɟɪɟɜɨɡɢɦɵɯ 

ɝɪɭɡɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɫɨɤɢɯ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ 

ɞɜɢɠɟɧɢɹ ɩɨ ɞɨɪɨɝɚɦ ɢ ɦɟɫɬɧɨɫɬɢ. 

 

5.3   Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ 

 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɭɪɨɜɧɹ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɨ-

ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɚɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɜɨɞɢɬɟɥɹ. 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ 

ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɫɬɚɧɞɚɪɬ ɂɋɈ 2631, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɞɨɩɭɫɬɢɦɵɟ 

ɩɪɟɞɟɥɵ ɜɨɡɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɣ, ɩɟɪɟɞɚɸɳɢɯɫɹ ɨɬ ɠɟɫɬɤɢɯ ɨɩɨɪɧɵɯ 
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ɩɨɜɟɪɯɧɨɫɬɟɣ ɤ ɬɟɥɭ ɱɟɥɨɜɟɤɚ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 80 Ƚɰ ДɆɋ ɂɋɈ 

2631Ж. Ⱦɚɧɧɵɟ ɩɪɟɞɟɥɵ ɧɚɡɵɜɚɸɬɫɹ: ɩɨɪɨɝ ɫɧɢɠɟɧɢɹ ɤɨɦɮɨɪɬɚ; ɝɪɚɧɢɰɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɨɬ ɭɫɬɚɥɨɫɬɢ ɢ ɩɪɟɞɟɥ ɜɨɡɞɟɣɫɬɜɢɹ (ɫɨɯɪɚɧɟɧɢɟ 

ɡɞɨɪɨɜɶɹ ɢɥɢ ɛɟɡɨɩɚɫɧɨɫɬɶ).  

ɉɨɪɨɝ ɫɧɢɠɟɧɢɹ ɤɨɦɮɨɪɬɚ ɩɨɥɭɱɟɧ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɩɪɨɜɟɞɟɧɧɵɯ ɩɨ ɡɚɤɚɡɚɦ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɞɚɧɧɨɦ ɫɬɚɧɞɚɪɬɟ 

ɨɧ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1/3 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɟɣ, ɩɪɢɧɹɬɵɯ ɞɥɹ ɝɪɚɧɢɰɵ 

ɫɧɢɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɨɬ ɭɫɬɚɥɨɫɬɢ.  

Ƚɪɚɧɢɰɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɨɬ ɭɫɬɚɥɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ 

ɱɚɫɬɨɬɵ ɢ ɜɪɟɦɟɧɢ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. ɗɬɚ 

ɝɪɚɧɢɰɚ ɨɩɪɟɞɟɥɹɟɬ ɩɪɟɞɟɥ, ɩɪɟɜɵɲɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɜɨɠɞɟɧɢɢ ȺɌɋ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɜɨɞɢɬɟɥɹ ɧɚɢɛɨɥɟɟ ɨɳɭɬɢɦɵɦɢ ɹɜɥɹɸɬɫɹ 

ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬ 4-8 Ƚɰ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɧɢɠɟ 2 Ƚɰ – ɞɥɹ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɟɪɟɧɨɫɢɦɨɫɬɶ ɜɢɛɪɚɰɢɢ ɱɟɥɨɜɟɤɨɦ 

ɫɧɢɠɚɟɬɫɹ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɢ ɷɬɨ ɬɪɟɛɭɟɬ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɛɨɥɟɟ ɫɬɪɨɝɢɯ ɩɪɟɞɟɥɨɜ.  

ɉɪɟɞɟɥ ɜɨɡɞɟɣɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɹ ɱɚɫɬɨɬɵ ɢ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ 

ɬɚɤɨɣ ɠɟ ɨɛɳɟɣ ɮɨɪɦɨɣ ɨɰɟɧɤɢ ɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ, ɤɚɤ ɢ ɝɪɚɧɢɰɚ ɫɧɢɠɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɨɬ ɭɫɬɚɥɨɫɬɢ, ɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɪɨɜɧɢ 

ɭɜɟɥɢɱɟɧɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜ 2 ɪɚɡɚ. 
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ɚ)  

ɛ)  

Ɋɢɫɭɧɨɤ 5.2 – ɉɪɟɞɟɥɵ ɜɨɡɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ ɩɨ ɤɪɢɬɟɪɢɸ ɫɧɢɠɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɨɬ ɭɫɬɚɥɨɫɬɢ:  

ɚ) ɜɟɪɬɢɤɚɥɶɧɨɣ; ɛ) ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
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5.4 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɚɜɬɨɦɨɛɢɥя 

 

ȼɚɠɧɟɣɲɟɣ ɰɟɥɶɸ ɩɨɞɜɟɫɤɢ ɤɚɛɢɧɵ ɢ ɫɢɞɟɧɶɹ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɱɟɥɨɜɟɤɚ ɨɬ 

ɤɨɥɟɛɚɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. ȿɫɥɢ ɤɨɥɟɛɚɧɢɹ ɩɪɟɜɵɲɚɸɬ 

ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ, ɬɨ ɩɪɢɦɟɧɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ – 

ɜɬɨɪɢɱɧɨɟ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɟ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɤ ɤɨɥɟɛɚɧɢɹɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɤɨɪɟɧɢɹɦɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɜɨɞɢɬɟɥɹ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ 

ɞɨ 20 Ƚɰ. Ɍɨ ɟɫɬɶ ɡɚɞɚɱɚ ɜɬɨɪɢɱɧɨɝɨ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ – ɷɬɨ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ 

ɭɫɤɨɪɟɧɢɣ ɜ ɡɚɞɚɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɩɪɭɝɢɦɢ ɢ 

ɞɟɦɩɮɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɦɟɧɬɨɜ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ. 

ɑɬɨɛɵ ɧɟ ɜɨɡɧɢɤɚɥɨ ɪɟɡɨɧɚɧɫɧɵɯ ɹɜɥɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ 

ɚɜɬɨɦɨɛɢɥɹ, ɠɟɥɚɬɟɥɶɧɨ ɱɬɨɛɵ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɨɬɥɢɱɚɥɢɫɶ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

ɧɚ ɜɟɥɢɱɢɧɭ 2 , ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɜɧɟɲɧɟɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɨɩɚɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ ɜ 

ɞɢɚɩɚɡɨɧ 4-8 Ƚɰ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɤɚɤ ɭɠɟ ɨɩɢɫɵɜɚɥɨɫɶ 

ɜɵɲɟ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɨɞɜɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɞɟɥɹɬɶ ɡɨɧɵ ɧɚ 

ɱɚɫɬɨɬɧɨɣ ɲɤɚɥɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ 

ɷɥɟɦɟɧɬɚ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 5.3 – ɑɚɫɬɨɬɧɵɣ ɫɨɫɬɚɜ ɤɨɥɟɛɚɧɢɣ ɩɨɞɪɟɫɫɨɪɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 

  

f, Ƚɰ 

Ʉ
ɨɥ

ɟɛ
ɚɧ

ɢɹ
 ɩ

ɨɞ
ɪɟ

ɫɫ
ɨɪ

ɟɧ
ɧɨ

ɣ 
ɱɚ

ɫɬ
ɢ 

ɚɜ
ɬɨ

ɦɨ
ɛɢ

ɥɹ
 

Ʉ
ɨɥ

ɟɛ
ɚɧ

ɢɹ
 ɤ

ɚɛ
ɢɧ

ɵ
 ɢ

ɥɢ
 

ɫɢ
ɞɟ

ɧɶ
ɹ 

ɜɨ
ɞɢ

ɬɟ
ɥɹ

 

Ɂɨ
ɧɚ

 ɱ
ɭɜ

ɫɬ
ɜɢ

ɬɟ
ɥɶ

ɧɨ
ɫɬ

ɢ 
ɱɟ

ɥɨ
ɜɟ

ɤɚ
 

Ʉ
ɨɥ

ɟɛ
ɚɧ

ɢɹ
 ɧ

ɟɩ
ɨɞ

ɪɟ
ɫɫ

ɨɪ
ɟɧ

ɧɨ
ɣ 

ɱɚ
ɫɬ

ɢ 
ɚɜ

ɬɨ
ɦɨ

ɛɢ
ɥɹ

 

Ʉ
ɨɥ

ɟɛ
ɚɧ

ɢɹ
 ɞ

ɜɢ
ɝɚ

ɬɟ
ɥɹ

 ɢ
 

ɬɪ
ɚɧ

ɫɦ
ɢɫ

ɫɢ
ɢ 

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



     

23.05.01.2018.288 ɉɁ 
Ʌɢɫɬ 

     
89 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɪɢɟɦɥɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɩɥɚɜɧɨɫɬɢ 

ɯɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɱɚɫɬɨɬɭ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɚɜɬɨɦɨɛɢɥɹ ɧɚ 

ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɟ ɜ ɞɢɚɩɚɡɨɧɟ 1,0-1,3 Ƚɰ ɞɥɹ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ ɢ 1,2-1,6 Ƚɰ 

ɞɥɹ ɩɨɥɧɨɩɪɢɜɨɞɧɨɣ ɬɟɯɧɢɤɢ. 

ɋɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɧɚ ɩɨɞɜɟɫɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: � = √4� ∙ ݃/�; (5.1) ݂ = �/2�, (5.2) 

ɝɞɟ � – ɫɨɛɫɬɜɟɧɧɚɹ ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ, ɪɚɞ/ɫɟɤ; � – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ, ɇ/ɦ; ݃ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ݃ = 9,81 ɦ/ɫ2; � – ɪɟɚɤɰɢɹ ɧɚ ɩɟɪɟɞɧɢɯ ɨɫɹɯ ɚɜɬɨɦɨɛɢɥɹ, ɇ; ݂ – ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɥɢɧɟɣɧɵɯ ɤɨɥɟɛɚɧɢɣ, Ƚɰ. 

 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɲɪ

ɲɪ

CC

CC
C




 , 
(5.3) 

ɝɞɟ ɋɪ – ɠɟɫɬɤɨɫɬɶ ɪɟɫɫɨɪɵ, ɇ/ɦ; 

ɋɲ – ɠɟɫɬɤɨɫɬɶ ɲɢɧɵ, ɇ/ɦ. 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɪɚɡɞɟɥɚ: 

– ɪɟɚɤɰɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɨɫɢ ɚɜɬɨɦɨɛɢɥɹ R = 176600 ɇ (18000 ɤɝɫ); 

– ɠɟɫɬɤɨɫɬɶ ɪɟɫɫɨɪɵ ɋɪ = 320000 ɇ/ɦ; 

– ɠɟɫɬɤɨɫɬɶ ɲɢɧɵ ɋɲ = 1200000 ɇ/ɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨɥɭɱɢɦ: 

– ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ ɋ = 1010 ɇ/ɦɦ; 

– ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɧɚ ɩɨɞɜɟɫɤɟ f = 1,2 Ƚɰ. 

ɍɫɥɨɜɢɟ ɩɨ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ. 
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ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɩяɬɶ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɧɨɪɦɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɜɢɛɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɚɜɬɨɦɨɛɢɥɹ. 

ɍɫɥɨɜɢɟ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɩɨɥɧɨɩɪɢɜɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ. 
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6   ȽɊȺɀȾȺɇɋɄȺə ɈȻɈɊɈɇȺ 

 

Ƚɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ – ɫɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɢ ɡɚɳɢɬɟ 

ɧɚɫɟɥɟɧɢɹ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɨɬ ɪɚɡɧɨɝɨ ɪɨɞɚ ɨɩɚɫɧɨɫɬɟɣ.  

ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɥɧɨɩɪɢɜɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ «ɍɪɚɥ» ɫ ɤɨɥɟɫɧɨɣ 

ɮɨɪɦɭɥɨɣ 8ɯ8 ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɫɨɫɬɚɜɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ (ȽɈ). 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɲɚɫɫɢ ɦɨɠɟɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ ɧɟɨɛɯɨɞɢɦɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɢ 

ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ȽɈ ɢ ɑɋ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ 

ɩɨɫɥɟɞɫɬɜɢɣ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ ɢ ɱɟɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ – ɷɬɨ ɫɢɬɭɚɰɢɹ, ɬ.ɟ. ɹɜɥɟɧɢɹ, ɫɨɛɵɬɢɹ, ɩɪɨɰɟɫɫɵ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɜɧɟɡɚɩɧɵɦɢ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ ɨɬ 

ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ 

ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɫɨɰɢɚɥɶɧɵɦɢ, ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ, ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɞɟɥɹɬɫɹ ɧɚ ɫɢɬɭɚɰɢɢ ɧɟɜɨɟɧɧɨɝɨ ɢ ɜɨɟɧɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ. ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɟɜɨɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɨɞɪɚɡɞɟɥɹɸɬ: 

– ɩɨ ɫɮɟɪɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ; 

– ɩɨ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ; 

– ɩɨ ɦɚɫɲɬɚɛɚɦ ɩɨɫɥɟɞɫɬɜɢɣ. 

ȼɢɞɵ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ:  

– ɇɟɜɨɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɨ ɫɮɟɪɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ: 

ɚ) ɬɟɯɧɨɝɟɧɧɵɟ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɚɜɚɪɢɢ); 

ɛ) ɩɪɢɪɨɞɧɵɟ (ɫɬɢɯɢɣɧɵɟ ɛɟɞɫɬɜɢɹ); 

ɜ) ɷɤɨɥɨɝɢɱɟɫɤɢɟ (ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɛɟɞɫɬɜɢɹ). 

– ɉɨ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

ɚ) ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 

ɛ) ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 

ɜ) ɜ ɠɢɥɢɳɧɨɣ ɢ ɤɨɦɦɭɧɚɥɶɧɨɣ ɫɮɟɪɟ; 
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ɝ) ɜ ɫɟɥɶɫɤɨɦ ɢ ɥɟɫɧɨɦ ɯɨɡɹɣɫɬɜɟ; 

ɞ) ɧɚ ɬɪɚɧɫɩɨɪɬɟ. 

– ɉɨ ɦɚɫɲɬɚɛɚɦ ɩɨɫɥɟɞɫɬɜɢɣ: 

ɚ) ɱɚɫɬɧɵɟ (ɨɞɢɧ ɫɬɚɧɨɤ, ɭɫɬɚɧɨɜɤɚ); 

ɛ) ɨɛɴɟɤɬɨɜɵɟ (ɜ ɩɪɟɞɟɥɚɯ ɩɪɟɞɩɪɢɹɬɢɹ); 

ɜ) ɦɟɫɬɧɵɟ (ɜ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɚ, ɝɨɪɨɞɚ); 

ɝ) ɪɟɝɢɨɧɚɥɶɧɵɟ; 

ɞ) ɝɥɨɛɚɥɶɧɵɟ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɜɨɡɦɨɠɟɧ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ, ɱɬɨ 

ɫɤɚɠɟɬɫɹ ɧɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɚɜɬɨɦɚɝɢɫɬɪɚɥɟɣ. ɉɨɷɬɨɦɭ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɚɜɬɨɦɨɛɢɥɶ «ɍɪɚɥ», ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɩɪɨɯɨɞɢɦɨɫɬɶɸ, 

ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɩɨɫɨɛɟɧ 

ɞɨɫɬɚɜɢɬɶ ɥɢɱɧɵɣ ɫɨɫɬɚɜ ɢ ɝɪɭɡ ɤ ɦɟɫɬɚɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

ɐɟɥɶɧɨɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɚɛɢɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɨ ɨɬ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɩɪɟɞɨɯɪɚɧɹɟɬ ɜɨɞɢɬɟɥɹ ɢ ɩɚɫɫɚɠɢɪɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɢ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɩɵɥɢ ɜ ɤɚɛɢɧɭ 

ɚɜɬɨɦɨɛɢɥɹ. ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɚɜɬɨɦɨɛɢɥɶ ɫɧɚɛɠёɧ ɞɜɢɝɚɬɟɥɟɦ ɞɨɫɬɚɬɨɱɧɨɣ 

ɦɨɳɧɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ, ɜ ɫɨɱɟɬɚɧɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɧɚɜɟɫɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɫɩɚɫɚɬɟɥɶɧɵɯ 

ɪɚɛɨɬ: ɪɚɫɱɢɫɬɤɟ ɡɚɜɚɥɨɜ, ɜɫɤɪɵɬɢɢ ɡɚɜɚɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɛɭɤɫɢɪɨɜɚɧɢɢ 

ɩɨɜɪɟɠɞёɧɧɨɣ ɬɟɯɧɢɤɢ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɢɫɬɟɦɟ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɨɧ ɞɨɥɠɟɧ 

ɞɨɭɤɨɦɩɥɟɤɬɨɜɵɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɨɸɳɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɟɡɚɤɬɢɜɚɰɢɢ, ɚɩɬɟɱɤɨɣ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ 

ɝɟɪɦɟɬɢɱɧɵɦ ɛɚɱɤɨɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɚɩɚɫɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. 
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ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɲɟɫɬɶ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɩɨɥɧɨɩɪɢɜɨɞɧɵɣ ɚɜɬɨɦɨɛɢɥɶ «ɍɪɚɥ» ɫ 

ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ 

ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɥɸɛɨɝɨ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɢɞɨɜ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɣ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɚ ɩɨɞɜɟɫɤɚ 

ɩɟɪɟɞɧɢɯ ɦɨɫɬɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 8ɯ8 ɩɨɥɧɨɣ 

ɦɚɫɫɨɣ 44 ɬɨɧɧɵ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɛɚɥɚɧɫɢɪɧɨɝɨ ɪɵɱɚɝɚ ɹɜɥɹɟɬɫɹ 

ɩɪɨɫɬɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɧɨɣ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɹɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɞɧɢɟ ɦɨɫɬɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɜɟɫɨɤ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɪɚɧɚ ɦɚɥɨɥɢɫɬɨɜɚɹ ɪɟɫɫɨɪɚ, 

ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɫɭɯɨɟ ɬɪɟɧɢɟ ɜ ɩɨɞɜɟɫɤɟ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɫɢɬɶ 

ɩɥɚɜɧɨɫɬɶ ɯɨɞɚ ɚɜɬɨɦɨɛɢɥɹ.  

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ 1, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜ 

ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ ɪɚɫɱɟɬɚ ɢ ɫɨɫɬɚɜɢɥ 1 ɝɨɞ 9 ɦɟɫɹɰɟɜ. 

ȼ ɰɟɥɨɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ 

ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɜɟɫɤɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɣ. 
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