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ȼȼȿȾȿɇɂȿ 

 

Ɍɪɚɞɢɰɢɨɧɧɨ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɧɚ ɪɵɧɤɟ ɝɪɭɡɨɜɨɣ ɬɟɯɧɢɤɢ ɹɜɥɹɸɬɫɹ 

ɫɟɞɟɥɶɧɵɟ ɬɹɝɚɱɢ ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɡɚɜɨɞɟ «ɍɊȺɅ» ɪɚɡɪɚɛɨɬɚɧ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ ɍɪɚɥ-

Next ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4, ɤɨɬɨɪɵɣ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɜɵɫɬɚɜɤɟ 

Comtrans-2017. Ⱦɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ, 

ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɣ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɩɨ ɞɨɪɨɝɚɦ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 

Ⱥɜɬɨɦɨɛɢɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɜɢɠɟɧɢɹ ɜ ɫɨɫɬɚɜɟ ɚɜɬɨɩɨɟɡɞɚ ɩɨɥɧɨɣ ɦɚɫɫɨɣ 

ɞɨ 44 ɬɨɧɧ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɹ ɬɹɝɚɱɚ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɟɝɨ ɩɪɢ ɦɚɫɫɟ ɚɜɬɨɩɨɟɡɞɚ ɞɨ 50 ɬɨɧɧ.  

ɇɚ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɹɯ ɫɟɪɢɢ ɍɪɚɥ-Next ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɢɝɚɬɟɥɢ əɆɁ-

536 ɦɨɳɧɨɫɬɶɸ 330 ɥ.ɫ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɧɚ ɞɚɧɧɭɸ ɦɨɞɢɮɢɤɚɰɢɸ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ ɬɪɟɛɭɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɛɨɥɟɟ ɦɨɳɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. ȼ ɪɹɞɟ ɞɜɢɝɚɬɟɥɟɣ, ɜɵɩɭɫɤɚɟɦɵɯ 

əɪɨɫɥɚɜɫɤɢɦ ɦɨɬɨɪɧɵɦ ɡɚɜɨɞɨɦ, ɬɚɤɢɦ ɹɜɥɹɟɬɫɹ ɞɜɢɝɚɬɟɥɶ əɆɁ-653 

ɦɨɳɧɨɫɬɶɸ 422 ɥ.ɫ.  

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ, ɰɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 

ɞɜɢɝɚɬɟɥɹ əɆɁ-653 ɧɚ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ ɍɪɚɥ-Next ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4. 

ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɤɨɦɩɨɧɨɜɤɚ ɞɜɢɝɚɬɟɥɹ ɜ ɩɨɞɤɚɩɨɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

2) ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɤɪɟɩɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚ ɲɚɫɫɢ; 

3) ɪɚɡɪɚɛɨɬɤɚ ɞɟɬɚɥɟɣ ɤɪɟɩɥɟɧɢɹ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ əɆɁ-653 ɩɨ ɟɜɪɨɩɟɣɫɤɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɵɯɥɨɩɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɭ ȿɜɪɨ-5. ɗɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ  

ɋɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɜ ɩɚɪɟ ɫ 16-ɞɢɚɩɚɡɨɧɧɨɣ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ ɨɬ 

ZF. 
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1 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂЧȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ ɉɊɈȿɄɌȺ 

 

1.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɚɜɬɨɦɨɛɢɥɹ 

 

ɋɟɞɟɥɶɧɵɣ ɬɹɝɚɱ ɍɪɚɥ-NEXT (ɪɢɫ.1.1) ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɤɚɤ ɞɥɹ ɦɟɫɬɧɵɯ, ɬɚɤ ɢ ɞɥɹ ɞɚɥɶɧɢɯ ɩɟɪɟɜɨɡɨɤ. Ⱥɜɬɨɦɨɛɢɥɶ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɞɨɪɨɝɚɦ I-IV ɤɚɬɟɝɨɪɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 45ºɋ ɞɨ ɩɥɸɫ 40ºɋ. 

 

 

Ɋɢɫɭɧɨɤ 1.1 – Ⱥɜɬɨɩɨɟɡɞ ɍɪɚɥ-NEXT 
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ɇɚ ɞɚɧɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɹɞɧɵɣ 

ɱɟɬɵɪɟɯɬɚɤɬɧɵɣ ɞɢɡɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫɟɪɢɢ əɆɁ-536 ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ 

ȿɜɪɨ-4. ɋ ɩɟɪɟɯɨɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɤ ɷɤɨɥɨɝɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ȿɜɪɨ-5 ɞɥɹ ɞɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɞɨɪɚɛɚɬɵɜɚɥɚɫɶ ɫɢɫɬɟɦɚ 

ɬɨɩɥɢɜɨɩɨɞɚɱɢ. ɉɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɧɟ ɦɟɧɹɥɚɫɶ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɭɜɟɥɢɱɟɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɚɜɬɨɩɨɟɡɞɚ ɡɚ ɫɱɟɬ 

ɭɜɟɥɢɱɟɧɢɹ ɩɨɥɧɨɣ ɦɚɫɫɵ ɩɨɥɭɩɪɢɰɟɩɚ ɫ 27 ɞɨ 35 ɬɨɧɧ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɟɧɢɟ ɫɢɥɵ ɬɹɝɢ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ 

ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ. Ɍɚɤ ɤɚɤ ɜ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɹɯ ɍɪɚɥ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɜɢɝɚɬɟɥɢ əɪɨɫɥɚɜɫɤɨɝɨ ɦɨɬɨɪɧɨɝɨ 

ɡɚɜɨɞɚ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɜɯɨɞɢɬ ɜ Ƚɪɭɩɩɭ ȽȺɁ, ɤɚɤ ɢ ȺɁ ɍɊȺɅ, ɬɨ ɜɨɡɦɨɠɧɨ 

ɩɪɢɦɟɧɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɫɟɪɢɢ əɆɁ-650 ɫ ɦɨɳɧɨɫɬɶɸ ɞɨ 422 ɥ.ɫ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɢɮɢɤɚɰɢɢ 

ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ  

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

1 2 

Ɇɚɫɫɚ ɫɧɚɪɹɠɟɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 9200 

Ɇɚɫɫɚ ɝɪɭɡɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɫɟɞɟɥɶɧɨ-ɫɰɟɩɧɨɟ, ɤɝ 15000 

ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ, ɤɝ 44000 

ɉɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 24000 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɣ ɦɚɫɫɵ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ 

- ɧɚ ɩɟɪɟɞɧɸɸ ɨɫɶ 

- ɧɚ ɡɚɞɧɸɸ ɬɟɥɟɠɤɭ 

 

6000 

18000 

Ⱦɨɩɭɫɬɢɦɚɹ ɩɨɥɧɚɹ ɦɚɫɫɚ ɛɭɤɫɢɪɭɟɦɨɝɨ ɩɪɢɰɟɩɚ, ɤɝ 35000 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɩɨɟɡɞɚ, ɤɦ/ɱɚɫ 90 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

1 2 

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: 

Ɇɨɞɟɥɶ – Next  

Ɍɢɩ – ɤɚɩɨɬɧɚɹ.  2-ɯ – ɦɟɫɬɧɚɹ, ɫɨ ɫɩɚɥɶɧɵɦ ɦɟɫɬɨɦ, ɫ 
ɚɜɬɨɧɨɦɧɵɦ ɨɬɨɩɢɬɟɥɟɦ. 

 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ: 

Ɇɨɞɟɥɶ – ZF 16S2220 TO. 

Ɍɢɩ - ɦɟɯɚɧɢɱɟɫɤɚɹ, 16-ɫɬɭɩɟɧɱɚɬɚɹ. 

 

 

 

Ɇɨɫɬɵ:  

FAW ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɪɟɞɭɤɬɨɪɨɦ ɢ ɤɨɥɟɫɧɨɣ ɩɟɪɟɞɚɱɟɣ. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ  

 

 

6,69 

Ʉɨɥɟɫɚ ɢ ɲɢɧɵ: 

Ʉɨɥɟɫɚ – ɞɢɫɤɨɜɵɟ 9,00 – 22,5 (ɤɪɟɩɥɟɧɢɟ ɩɨ ISO) 

ɒɢɧɵ –  315/80 R22,5. 
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1.2   ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɵɯ ɞɜɢɝɚɬɟɥɟɣ 

 

Ʉɚɤ ɭɤɚɡɵɜɚɥɨɫɶ ɪɚɧɟɟ, ɧɚ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɍɪɚɥ ɩɪɢɦɟɧɹɸɬɫɹ 

ɞɜɢɝɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ əɆɁ. Ⱦɥɹ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ ɍɪɚɥ-NEXT ɜɨɡɦɨɠɧɨ 

ɩɪɢɦɟɧɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɟɪɢɢ əɆɁ-536 ɢ əɆɁ-653, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɫɨɜɪɟɦɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ȿɜɪɨ-5. 

Ⱦɜɢɝɚɬɟɥɶ ɫɟɪɢɢ əɆɁ-536 (ɪɢɫ. 1.2). Ɍɢɩ ɞɜɢɝɚɬɟɥɹ 6-ɰɢɥɢɧɞɪɨɜɵɣ 

ɞɢɡɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ, 4-ɬɚɤɬɧɵɣ, ɫ ɪɹɞɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɰɢɥɢɧɞɪɨɜ, 

ɠɢɞɤɨɫɬɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɨɯɥɚɠɞɟɧɢɟɦ 

ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɬɢɩɚ “ɜɨɡɞɭɯ-ɜɨɡɞɭɯ”, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ (ɛɟɡ ɫɢɫɬɟɦɵ EGR). ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

Ɍɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ Ɍɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ (ɌɊ Ɍɋ) 018/2011 «Ɉ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɥɟɫɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ» ɜ ɱɚɫɬɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ 

ɬɪɟɛɨɜɚɧɢɹɦ ɞɜɢɝɚɬɟɥɟɣ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ 5, ɧɨɪɦɢɪɭɟɦɨɝɨ ɉɪɚɜɢɥɚɦɢ 

ɈɈɇ № 24-03 ɢ № 49-05ȼ2 (G) ȿɜɪɨ-5. 

Ⱦɜɢɝɚɬɟɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɫ ɚɧɚɥɨɝɚɦɢ ɫɬɚɧɞɚɪɬɚ ȿɜɪɨ-4. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɷɤɨɥɨɝɢɢ ȿɜɪɨ-5 ɜ ɫɢɫɬɟɦɭ ɜɵɩɭɫɤɚ 

ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ: 

 ɫɢɫɬɟɦɚ ɫɟɥɟɤɬɢɜɧɨɝɨ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (SCR), 

ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɦɨɞɭɥɶ ɞɨɡɢɪɨɜɚɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɛɚɤɨɦ ɞɥɹ ɜɨɞɧɨɝɨ 

ɪɚɫɬɜɨɪɚ ɦɨɱɟɜɢɧɵ (ɪɟɚɝɟɧɬ AНBХЮО - (NH2)2CO 32% ɪɚɫɬɜɨɪ); 

 ɫɟɥɟɤɬɢɜɧɵɣ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ (ɝɥɭɲɢɬɟɥɶ-ɧɟɣɬɪɚɥɢɡɚɬɨɪ). 

ɇɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɪɚɜɢɥ ɈɈɇ № 49-05B2 (G): 

 ɫɢɝɧɚɥɢɡɚɬɨɪ (ɢɧɞɢɤɚɬɨɪ ɫɛɨɹ); 

 ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɪɚɡɴɟɦ EOBD II, ɩɨ ɫɬɚɧɞɚɪɬɭ SAE J 1962-2, ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɤɨɧɬɪɨɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɞɜɢɝɚɬɟɥɹ 

(ECU). 

Ɍɨɩɥɢɜɨɩɨɞɚɸɳɚɹ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɬɢɩɚ, ɫ 

ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ ɜɩɪɵɫɤɚ ɢ ɷɥɟɤɬɪɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɮɢɪɦɵ “BШЬМС”. 
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Ɋɢɫɭɧɨɤ 1.2 – Ⱦɜɢɝɚɬɟɥɶ əɆɁ-536 

 

Ɏɭɧɤɰɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ (ɗȻɍ): 

 ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɝɚɬɟɥɟɦ; 

 ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 

ɩɨ ɤɚɧɚɥɭ CAN (SAE J 1939); 

 ɫɨɯɪɚɧɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɲɢɛɤɚɯ ɜɨ ɜɫɬɪɨɟɧɧɨɣ ɩɚɦɹɬɢ; 

 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɛɨɪɬɨɜɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɪɚɜɢɥ ɈɈɇ №49-05 G, ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ ISO 15031 ɢ SAE J 

1939; 

 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ 

ɈɈɇ №89; 

 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɫɨɝɥɚɫɧɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ɉɪɚɜɢɥ ɈɈɇ №49-05 G; 

 ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɜɨɞɢɬɟɥɸ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

ɩɨɫɪɟɞɫɬɜɨɦ ɥɚɦɩ ɧɚ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ Ɍɋ (ɞɢɚɝɧɨɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɥɚɦɩɚ ɂɋ, 

ɚɜɚɪɢɣɧɨɝɨ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ, ɢ ɬ.ɞ.); 



     

23.05.01.2018.294 ɉɁ 
Ʌɢɫɬ 

     
13 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ ɞɜɢɝɚɬɟɥɹ; 

 ɜɵɩɨɥɧɹɟɬ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɫ ɫɢɫɬɟɦɚɦɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɭɪɫɨɜɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɤɫɬɪɟɧɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ, ɚɞɚɩɬɢɜɧɨɝɨ ɤɪɭɢɡ-ɤɨɧɬɪɨɥɹ (ɉɪɚɜɢɥɚ 

ɈɈɇ № 13 ɩɪɢɥ. 21, № 131) ɢ ɞɭɛɥɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɪɝɚɧɚ ɫ ɩɭɥɶɬɚ ɨɩɟɪɚɬɨɪɚ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ əɆɁ-536 

Ⱦɢɚɦɟɬɪ ɢ ɯɨɞ ɩɨɪɲɧɹ, ɦɦ 105 ɯ 128 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɞɜɢɝɚɬɟɥɹ, ɥ 6,65 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɛɪɭɬɬɨ, ɤȼɬ (ɥ.ɫ.) 242,6 (330) 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ (ɉɪɚɜɢɥɚ ɈɈɇ № 85), ɤȼɬ (ɥ.ɫ.) 241 (328) 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 2300 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɛɪɭɬɬɨ, ɇ·ɦ (ɤɝɫ·ɦ) 1275 (130) 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɪɭɬɹɳɟɦ ɦɨɦɟɧɬɟ, 

ɦɢɧ-1 

1300-1600 

Ɇɢɧɢɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ,  

ɝ/(ɤȼɬ·ɱ)  (ɝ/(ɥ.ɫ.·ɱ)) 

195 (143) 

Ɋɟɫɭɪɫ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɬɵɫ. ɤɦ ɩɪɨɛɟɝɚ Ɍɋ 1000 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ Ⱦɯɒɯȼ 1298 / 759 / 972 

Ɇɚɫɫɚ ɞɜɢɝɚɬɟɥɹ, ɤɝ 640 

 

ȼɧɟɲɧɟ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ (ȼɋɏ) ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 1.3. 
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Ɋɢɫɭɧɨɤ 1.3 – ȼɋɏ ɞɜɢɝɚɬɟɥɹ əɆɁ-536 
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Ⱦɜɢɝɚɬɟɥɶ ɫɟɪɢɢ əɆɁ-653 (ɪɢɫ. 1.4). Ɍɢɩ ɞɜɢɝɚɬɟɥɹ 6-ɰɢɥɢɧɞɪɨɜɵɣ 

ɞɢɡɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ, 4-ɬɚɤɬɧɵɣ, ɫ ɪɹɞɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɰɢɥɢɧɞɪɨɜ, 

ɠɢɞɤɨɫɬɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɬɭɪɛɨɧɚɞɞɭɜɨɦ ɢ ɨɯɥɚɠɞɟɧɢɟɦ 

ɧɚɞɞɭɜɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɬɢɩɚ “ɜɨɡɞɭɯ-ɜɨɡɞɭɯ”, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ (ɛɟɡ ɫɢɫɬɟɦɵ EGR). ɋɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

Ɍɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ Ɍɚɦɨɠɟɧɧɨɝɨ ɫɨɸɡɚ (ɌɊ Ɍɋ) 018/2011            

«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɥɟɫɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ» ɜ ɱɚɫɬɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ 

ɬɪɟɛɨɜɚɧɢɹɦ ɞɜɢɝɚɬɟɥɟɣ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ 5, ɧɨɪɦɢɪɭɟɦɨɝɨ ɉɪɚɜɢɥɚɦɢ 

ɈɈɇ № 24-03 ɢ № 49-05 (ȿɜɪɨ-5). 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɞɜɢɝɚɬɟɥɶ ɛɨɥɶɲɟɝɨ ɨɛɴɟɦɚ. ɂ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ȿɜɪɨ-5 ɩɪɢɦɟɧɟɧɚ ɫɢɫɬɟɦɚ SCR, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɨɦ ɫɪɟɞɫɬɜɟ, ɢ PM-CAT ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɧɟɣɬɪɚɥɢɡɚɬɨɪ. 

 

 

Ɋɢɫɭɧɨɤ 1.4 – Ⱦɜɢɝɚɬɟɥɶ əɆɁ-653 
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Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ əɆɁ-653 

Ⱦɢɚɦɟɬɪ ɢ ɯɨɞ ɩɨɪɲɧɹ, ɦɦ 123 ɯ 156 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɞɜɢɝɚɬɟɥɹ, ɥ 11,12 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɛɪɭɬɬɨ, ɤȼɬ (ɥ.ɫ.) 310 (422) 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ (ɉɪɚɜɢɥɚ ɈɈɇ № 85), ɤȼɬ (ɥ.ɫ.) 308 (419) 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 1900 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɛɪɭɬɬɨ, ɇ·ɦ (ɤɝɫ·ɦ) 2000 (203,8) 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɪɭɬɹɳɟɦ ɦɨɦɟɧɬɟ, 

ɦɢɧ-1 
1100…1300 

Ɇɢɧɢɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ,  

ɝ/(ɤȼɬ·ɱ)  (ɝ/(ɥ.ɫ.·ɱ)) 
190 (140) 

Ɋɟɫɭɪɫ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɬɵɫ. ɤɦ ɩɪɨɛɟɝɚ Ɍɋ 1000 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ Ⱦɯɒɯȼ 1286 / 955 / 1136 

Ɇɚɫɫɚ ɞɜɢɝɚɬɟɥɹ, ɤɝ 970 

 

ȼɋɏ ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.5. 

ɋɪɚɜɧɢɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɟɣ əɆɁ-536 ɢ əɆɁ-653 ɜɢɞɧɨ, ɱɬɨ 

ɦɨɳɧɨɫɬɶ 653-ɝɨ ɞɜɝɚɬɟɥɹ ɧɚ ɩɪɢɦɟɪɧɨ ɧɚ 30% ɛɨɥɶɲɟ, ɱɟɦ ɭ 536-ɝɨ, ɚ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ – ɛɨɥɟɟ ɱɟɦ ɧɚ 50%. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɜɵɫɢɬɶ ɬɹɝɭ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɡɚɞɚɧɧɭɸ ɫɤɨɪɨɫɬɶ ɚɜɬɨɩɨɟɡɞɚ ɫ 

ɬɪɟɛɭɟɦɨɣ ɩɨɥɧɨɣ ɦɚɫɫɨɣ. 
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Ɋɢɫɭɧɨɤ 1.5 – ȼɋɏ ɞɜɢɝɚɬɟɥɹ əɆɁ-653 
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1.3   Ⱥɧɚɥɢɡ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ 

 

ɋɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɨɫɬɚɜɟ ɞɜɢɝɚɬɟɥɹ ɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

ɤɪɟɩɢɬɫɹ ɧɚ ɪɚɦɟ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɦɨɳɶɸ ɤɪɨɧɲɬɟɣɧɨɜ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɤɚɪɬɟɪɚɯ ɞɜɢɝɚɬɟɥɹ ɢ ɦɚɯɨɜɢɤɚ. Ɉɛɚ ɤɚɪɬɟɪɚ ɠɟɫɬɤɨ 

ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɩɨɪɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɭɩɪɭɝɢɦɢ, ɫɧɚɛɠɚɹ ɢɯ 

ɪɟɡɢɧɨɜɵɦɢ ɩɨɞɭɲɤɚɦɢ, ɚ ɢɧɨɝɞɚ ɢ ɩɪɭɠɢɧɚɦɢ. ɍɩɪɭɝɢɟ ɨɩɨɪɵ ɭɦɟɧɶɲɚɸɬ 

ɜɢɛɪɚɰɢɢ ɞɜɢɝɚɬɟɥɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɤɪɭɬɹɳɟɝɨ 

ɦɨɦɟɧɬɚ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ, ɚ ɬɚɤɠɟ 

ɫɦɹɝɱɚɸɬ ɭɞɚɪɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɨɬ ɪɚɦɵ ɧɚ ɞɜɢɝɚɬɟɥɶ ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɚɜɬɨɦɨɛɢɥɹ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɯɨɪɨɲɭɸ ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 

ɞɜɢɝɚɬɟɥɟɣ, ɜɨ ɜɪɟɦɹ ɢɯ ɪɚɛɨɬɵ ɜɫɟ ɠɟ ɜɨɡɧɢɤɚɟɬ ɜɢɛɪɚɰɢɹ, ɤɨɬɨɪɚɹ ɧɟ ɞɨɥɠɧɚ 

ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɪɚɦɭ. ɉɨɷɬɨɦɭ ɤɪɟɩɥɟɧɢɟ (ɩɨɞɜɟɫɤɚ) ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ 

ɬɚɤɢɦ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɩɟɪɟɞɚɱɭ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɦɭ ɚɜɬɨɦɨɛɢɥɹ ɢ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɹɜɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɥɨɤɟ ɰɢɥɢɧɞɪɨɜ ɩɪɢ ɩɟɪɟɤɨɫɚɯ ɪɚɦɵ 

ɜɫɥɟɞɫɬɜɢɟ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɧɟɪɨɜɧɨɣ ɞɨɪɨɝɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬɵ ɡɚɤɪɟɩɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚ ɷɥɚɫɬɢɱɧɵɯ ɨɩɨɪɚɯ 

(ɪɢɫ.1.6). 

 

Ɋɢɫɭɧɨɤ 1.6 – Ɍɨɱɤɢ ɤɪɟɩɥɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚ ɪɚɦɟ ɚɜɬɨɦɨɛɢɥɹ 

 

6 

6 
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Ⱦɥɹ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɤɪɭɬɢɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ 

ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɡɚɞɧɢɦɢ ɨɩɨɪɚɦɢ 3-4 ɢ ɩɟɪɟɞɧɢɦɢ 1-2 ɢɥɢ 5. ȼɟɪɬɢɤɚɥɶɧɵɟ ɢ 

ɩɪɨɞɨɥɶɧɨ-ɭɝɥɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɬɚɤɠɟ ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɬɟɦɢ ɠɟ ɨɩɨɪɚɦɢ ɢ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ, ɨɩɨɪɨɣ 6, ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɡɚɞɧɟɣ 

ɱɚɫɬɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɥɢɱɚɸɬ ɞɜɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 

ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ: 

– «ɩɪɹɦɨɭɝɨɥɶɧɢɤ» ɫɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ 1-2-3-4; 

– «ɪɨɦɛ» ɫɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ 3-4-5-6. 

Ⱦɥɹ ɫɢɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ ɫ ɞɥɢɧɧɨɣ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ ɦɨɠɟɬ ɜɫɬɪɟɱɚɬɶɫɹ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ 1-2-3-4-6 ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɦɨɦɟɧɬɚ 

ɢɧɟɪɰɢɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ. Ɍɚɤɚɹ ɫɯɟɦɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɞɥɹ ɞɜɢɝɚɬɟɥɹ əɆɁ-653. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɪɢɣɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ. ȼ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ (ɬɨɱɤɢ 3-4) 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɫɧɨɜɧɚɹ ɫɢɥɨɜɚɹ ɨɩɨɪɚ (ɪɢɫ. 1.7), ɧɚ ɤɨɬɨɪɭɸ ɩɪɢɯɨɞɢɬɫɹ 

ɨɫɧɨɜɧɨɣ ɜɟɫ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ. 

 

Ɋɢɫɭɧɨɤ 1.7 – ɐɟɧɬɪɚɥɶɧɚɹ ɨɩɨɪɚ 
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ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɞɜɢɝɚɬɟɥɹ (ɬɨɱɤɢ 1-2) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɛɨɥɟɟ ɩɨɞɚɬɥɢɜɵɟ 

ɨɩɨɪɵ (ɪɢɫ. 1.8, 1.9). 

 

Ɋɢɫɭɧɨɤ 1.8 – ɉɟɪɟɞɧɹɹ ɨɩɨɪɚ 

 

 

Ɋɢɫɭɧɨɤ 1.9 – ɉɟɪɟɞɧɹɹ ɨɩɨɪɚ (ɜɚɪɢɚɧɬ) 
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

(ɬɨɱɤɚ 6) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɟɡɢɧɨɜɵɟ ɩɨɞɭɲɤɢ (ɚɦɨɪɬɢɡɚɬɨɪɵ), ɧɚ ɤɨɬɨɪɵɟ ɜ 

ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨɠɟɧɢɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɟɬ ɪɟɚɤɰɢɢ ɨɬ ɜɟɫɚ ɞɜɢɝɚɬɟɥɹ (ɪɢɫ. 

1.10). 

 

Ɋɢɫɭɧɨɤ 1.10 – ɉɨɞɭɲɤɚ ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɟɯɨɞɧɵɯ ɤɪɨɧɲɬɟɣɧɨɜ 

ɨɬ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɤ ɥɨɧɠɟɪɨɧɚɦ ɪɚɦɵ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɧɚ ɍɪɚɥ-4320 (ɪɢɫ. 

1.11).  

 

Ɋɢɫɭɧɨɤ 1.11 – Ʉɪɟɩɥɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ-4320: 

 



     

23.05.01.2018.294 ɉɁ 
Ʌɢɫɬ 

     
22 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ɚ – ɡɚɞɧɹɹ ɨɩɨɪɚ ɞɜɢɝɚɬɟɥɹ ;ɛ – ɩɟɪɟɞɧɹɹ ɨɩɨɪɚ ɞɜɢɝɚɬɟɥɹ; 1 – ɧɢɠɧɢɣ 

ɤɪɨɧɲɬɟɣɧ ɡɚɞɧɟɣ ɨɩɨɪɵ; 2 – ɪɫɝɭɥɢ-ɪɨɜɨɱɧɚɹ ɩɪɨɤɥɚɞɤɚ; 3 – ɤɪɵɲɤɚ; 4 – 

ɫɬɹɠɧɨɣ ɛɨɥɬ; 5 – ɜɟɪɯɧɢɣ ɤɪɨɧɲɬɟɣɧ ɡɚɞɧɟɣ ɨɩɨɪɵ; 6 – ɛɚɲɦɚɤ ɡɚɞɧɟɣ 

ɨɩɨɪɵ; 7 – ɩɨɞɭɲɤɚ ɡɚɞɧɟɣ ɨɩɨɪɵ; 8 – ɜɫɪɯɧɢɣ ɤɪɨɧɲɬɟɣɧ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ; 9 – 

ɜɫɪɯɧɹɹ ɨɩɨɪɧɚɹ ɲɚɣɛɚ; 10 – ɧɢɠɧɢɣ ɤɪɨɧɲɬɟɣɧ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ; 11 – ɧɢɠɧɹɹ 

ɨɩɨɪɧɚɹ ɲɚɣɛɚ, 12 – ɩɨɞɭɲɤɚ 

 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɨɞɢɧ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɝɚɬɟɥɟɣ əɆɁ, ɞɥɹ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɢɝɚɬɟɥɶ əɆɁ-653, 

ɨɛɥɚɞɚɸɳɢɣ ɞɨɫɬɚɬɨɱɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɪɟɛɭɟɦɨɦɭ 

ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ ȿɜɪɨ-5. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɟ 

ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ. ɉɪɢ ɷɬɨɦ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɟɯɨɞɧɵɯ 

ɤɪɨɧɲɬɟɣɧɨɜ ɤ ɪɚɦɟ ɚɜɬɨɦɨɛɢɥɹ. 
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2   ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

 

2.1   Ɍɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɹ 

2.1.1   ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

 

ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ ɚɜɬɨɦɨɛɢɥɹ. 

Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ma – ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ, ɤɝ 44000 

m – ɦɚɫɫɚ ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɜɟɞɭɳɢɟ ɤɨɥёɫɚ, ɤɝ 18000 

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

rk – ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ ɤɨɥɟɫɚ, ɦ 0,5 

ɪ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɵɯ ɡɭɛɱɚɬɵɯ ɡɚɰɟɩɥɟɧɢɣ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ 6 

l – ɤɨɥɢɱɟɫɬɜɨ ɤɚɪɞɚɧɧɵɯ ɲɚɪɧɢɪɨɜ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ 4 

ɋɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 0,7 

 – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3 1,202 

ȼɚ – ɲɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ, ɦ 2,55 

ɇɚ – ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ, ɦ 3,2 

ɄɅ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ 0,9 

f – ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ 0,017 

 – 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 4,45 



     

23.05.01.2018.294 ɉɁ 
Ʌɢɫɬ 

     
24 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

  

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 

 

2.1.2   Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

 

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. 

 

ɥɚ ɄHBF  , (2.2) 

ɝɞɟ     B  – ɲɢɪɢɧɚ ɤɨɥɟɢ ɚɜɬɨɦɨɛɢɥɹ; 
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H  – ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ; 

ɥɄ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ. 

 

34,79,055,22,3 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. 

 

87,0996,098,0ɬɪ
46  . 

Ɉɬɫɸɞɚ ɩɨɥɭɱɢɦ: 

5,267
0,87

2,2234,79,0202,15,02,228,9440000,0024

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. 

 

  6,284
940

5,267
V

N
max


,

ɛɪɭɬɬɨe
a

ɤȼɬ. 

ɍɞɟɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

a

V

ɭɞ
m

Ne
Ne a max , (2.5) 

5,6
0,44

6,284
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   ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ 

 

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 
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nɟ, ɨɛ/ɦɢɧ 
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2.1.4 Ɍɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 

 

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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


, (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

ɬɪoɤɩɟ
ɤ

r

iiɆ
P


 , (2.16) 

ɝɞɟ ɤi  – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ; 

ɨi  – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

 

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

iiɆ
jaaxaa

ɞ

ɬɪoɤɩɟ 



 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 

0

max 105,0
ii

nr
V

ɤɩ

ɟɞ
a 


 . (2.20) 

 

2.1.5 Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 

 

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, ɜɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

 

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 

ij

iV 1iV 

iV

 
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i1i
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j

VV
t


 

i

n

1

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 ɚɜɬɨɦɨɛɢɥɹ 

 

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 ɚɜɬɨɦɨɛɢɥɹ 

 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɩɨ ɬɹɝɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

2

22

maxmax

1

1
arcsin

f

fDfD
ɤ 


 . (2.36) 

ɤ 27,5. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɩɨ ɫɰɟɩɥɟɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

)( f
m

m
arctg

a

  
 . (2.37) 

 15,0. 

ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɫɤɚɟɦɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ 

ɢɡ ɜɵɪɚɠɟɧɢɣ (2.36) ɢ (2.37). 

);min(  ɤɞɨɩ  . (2.38) 

 

Ɉɬɫɸɞɚ αɞɨɩ = 15,0. 
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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/ч; 

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

 

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…2.7. 
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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 

3,2 192517,9 170,71 2,43 0,446 2,034 

3,5 205901,5 200,84 2,94 0,477 2,181 

3,8 205901,5 219,10 3,50 0,477 2,181 

4,1 205901,5 237,35 4,11 0,477 2,181 

4,5 202813,0 251,78 4,76 0,470 2,147 

4,8 193547,4 257,44 5,47 0,448 2,046 

5,1 185311,4 262,91 6,22 0,429 1,955 

5,4 177075,3 266,93 7,02 0,410 1,865 

5,7 168839,2 269,49 7,87 0,391 1,774 

6,1 160603,2 270,58 8,77 0,372 1,684 

2-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

4,6 132390,9 170,71 5,14 0,307 1,852 

5,1 141594,6 200,84 6,22 0,328 1,988 

5,6 141594,6 219,10 7,40 0,328 1,988 

6,0 141594,6 237,35 8,68 0,328 1,988 

6,5 139470,7 251,78 10,07 0,323 1,956 

7,0 133098,9 257,44 11,56 0,308 1,862 

7,4 127435,1 262,91 13,15 0,295 1,778 

7,9 121771,4 266,93 14,85 0,282 1,694 

8,4 116107,6 269,49 16,64 0,269 1,610 

8,8 110443,8 270,58 18,54 0,256 1,526 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

3-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

6,7 91097,2 170,71 10,85 0,211 1,484 

7,4 97430,2 200,84 13,13 0,226 1,596 

8,1 97430,2 219,10 15,62 0,226 1,596 

8,8 97430,2 237,35 18,34 0,226 1,596 

9,4 95968,8 251,78 21,27 0,222 1,570 

10,1 91584,4 257,44 24,41 0,212 1,492 

10,8 87687,2 262,91 27,78 0,203 1,423 

11,5 83790,0 266,93 31,36 0,194 1,354 

12,1 79892,8 269,49 35,15 0,185 1,284 

12,8 75995,6 270,58 39,17 0,176 1,215 

4-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

9,6 63754,1 170,71 22,15 0,148 1,098 

10,6 68186,2 200,84 26,80 0,158 1,184 

11,6 68186,2 219,10 31,90 0,158 1,184 

12,5 68186,2 237,35 37,44 0,158 1,184 

13,5 67163,4 251,78 43,42 0,155 1,163 

14,5 64095,1 257,44 49,84 0,148 1,103 

15,4 61367,6 262,91 56,71 0,142 1,050 

16,4 58640,2 266,93 64,02 0,136 0,996 

17,4 55912,7 269,49 71,77 0,129 0,943 

18,3 53185,3 270,58 79,97 0,123 0,889 
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40 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

5-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

14,6 42130,7 170,71 50,73 0,097 0,714 

16,0 45059,6 200,84 61,38 0,104 0,773 

17,5 45059,6 219,10 73,05 0,104 0,773 

19,0 45059,6 237,35 85,73 0,104 0,772 

20,4 44383,7 251,78 99,42 0,103 0,757 

21,9 42356,0 257,44 114,13 0,098 0,715 

23,3 40553,6 262,91 129,86 0,094 0,677 

24,8 38751,3 266,93 146,60 0,089 0,639 

26,3 36948,9 269,49 164,35 0,085 0,601 

27,7 35146,5 270,58 183,12 0,081 0,563 

6-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

21,2 29017,2 170,71 106,94 0,067 0,451 

23,3 31034,4 200,84 129,39 0,072 0,492 

25,4 31034,4 219,10 153,99 0,072 0,491 

27,5 31034,4 237,35 180,72 0,071 0,490 

29,7 30568,9 251,78 209,59 0,070 0,478 

31,8 29172,4 257,44 240,61 0,067 0,447 

33,9 27931,0 262,91 273,76 0,064 0,419 

36,0 26689,6 266,93 309,04 0,061 0,391 

38,1 25448,2 269,49 346,47 0,058 0,363 

40,2 24206,9 270,58 386,04 0,055 0,335 
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41 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

7-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

30,8 19949,3 170,71 226,24 0,046 0,257 

33,9 21336,2 200,84 273,76 0,049 0,284 

37,0 21336,2 219,10 325,79 0,049 0,281 

40,0 21336,2 237,35 382,35 0,049 0,278 

43,1 21016,1 251,78 443,44 0,048 0,267 

46,2 20056,0 257,44 509,05 0,045 0,243 

49,3 19202,6 262,91 579,18 0,043 0,221 

52,4 18349,1 266,93 653,85 0,041 0,199 

55,5 17495,7 269,49 733,03 0,039 0,177 

58,5 16642,2 270,58 816,74 0,037 0,154 

8-ɹ ɩɟɪɟɞɚɱɚ ɜ Ʉɉ 

44,1 13950,6 170,71 462,65 0,031 0,116 

48,5 14920,4 200,84 559,80 0,033 0,132 

52,9 14920,4 219,10 666,21 0,033 0,126 

57,3 14920,4 237,35 781,87 0,033 0,120 

61,7 14696,6 251,78 906,79 0,032 0,108 

66,1 14025,2 257,44 1040,95 0,030 0,087 

70,5 13428,4 262,91 1184,37 0,028 0,066 

74,9 12831,5 266,93 1337,05 0,027 0,045 

79,3 12234,7 269,49 1498,97 0,025 0,023 

83,7 11637,9 270,58 1670,15 0,023 0,001 
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42 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

Ɍɚɛɥɢɰɚ 2.5 – Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ 

VК, ɦ/ɫ Pf + Pw, ɇ Nf+Nw, ɤȼɬ 

0 4002,5 0,0 

2 4025,2 8,1 

4 4093,5 16,4 

6 4207,4 25,2 

8 4366,7 34,9 

10 4571,6 45,7 

12 4822,0 57,9 

14 5118,0 71,7 

16 5459,4 87,4 

18 5846,4 105,2 

20 6279,0 125,6 

22 6757,0 148,7 

 

Ɍɚɛɥɢɰɚ 2.6 – Ɂɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

VК, ɦ/ɫ t, ɫ S, ɦ 

0 0,00 0,00 

1,2 0,46 0,53 

1,6 1,02 1,43 

1,7 3,03 3,92 

2,3 3,65 5,36 

2,4 5,77 9,61 

3,4 6,55 12,24 

3,5 8,90 19,49 

4,8 9,96 24,60 

5,3 12,75 37,91 

7,3 14,42 50,04 

7,6 17,96 75,85 

10,6 20,71 105,02 

11,1 25,81 160,22 

15,4 31,47 247,37 

15,9 41,32 402,47 

22,0 84,38 1351,04 

23,3 989,47 22394,48 
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43 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.2 – Ɍɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 
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44 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.3 – Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 
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45 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɚɜɬɨɦɨɛɢɥɹ 
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46 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɤɨɪɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
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47 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.6 – ɉɭɬɶ ɢ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 
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48 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 

Ɋɢɫɭɧɨɤ 2.7 – ɉɭɬɟɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
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49 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

2.2   Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɨɞɜɟɫɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

2.2.1   ɋɯɟɦɚ ɩɨɞɜɟɫɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

 

ȼ ɫɨɫɬɚɜ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɜɯɨɞɹɬ ɞɜɢɝɚɬɟɥɶ əɆɁ-653 ɫ ɤɨɪɨɛɤɨɣ ɩɟɪɟɞɚɱ 

ZF 16S2220. ɋɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɢɦɟɟɬ ɩɟɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ ɨɫɧɨɜɧɵɟ ɨɩɨɪɵ, ɚ 

ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɞɧɸɸ ɨɩɨɪɭ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɟɞɧɢɯ 

ɨɩɨɪ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɩɨɪɵ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɩɟɪɟɞɧɢɟ ɢɡɞ. 6501.1001027 

ɩɪɨɢɡɜɨɞɫɬɜɚ əɆɁ. Ɉɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɜ ɡɨɧɟ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ 312,5 

ɇ/ɦɦ, ɜ ɡɨɧɟ ɧɟɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ 1154 ɇ/ɦɦ (ɪɢɫ. 2.8). ȼ ɤɚɱɟɫɬɜɟ ɡɚɞɧɢɯ 

ɨɩɨɪ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɨɩɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɉɎ «ȺɆɌ». Ɉɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ 

945 ɇ/ɦɦ (ɥɢɧɟɣɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ). ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ 

ɩɨɞɜɟɫɤɟ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

 

 

Ɋɢɫɭɧɨɤ 2.8 – ɍɩɪɭɝɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ 

 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɡɚɞɚɧɧɵɣ ɭɝɨɥ 

ɭɫɬɚɧɨɜɤɢ ɨɫɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 2 ɝɪɚɞɭɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɯɧɟɣ ɩɨɥɤɢ 

ɥɨɧɠɟɪɨɧɚ. Ⱦɚɧɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ ɬɪɚɧɫɦɢɫɫɢɢ ɜ ɡɚɞɚɧɧɨɦ ɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨ 7 

ɝɪɚɞɭɫɨɜ.  
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50 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

 
Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɩɨɞɜɟɫɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɪɟɚɤɰɢɣ ɨɩɨɪ, ɚ ɬɚɤɠɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɩɟɪɟɫɟɱɟɧɢɟ ɩɥɨɫɤɨɫɬɢ ɡɚɞɧɟɝɨ ɬɨɪɰɚ 

ɤɚɪɬɟɪɚ ɦɚɯɨɜɢɤɚ (ɁɌɄɆ) ɢ ɨɫɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ ɨɩɨɪ ɩɪɟɞɫɬɚɜɢɦ ɫɯɟɦɭ ɭɫɬɚɧɨɜɤɢ ɤɚɤ ɞɜɭɯɨɩɨɪɧɭɸ 

ɛɚɥɤɭ (ɪɢɫ. 2.10).  

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.10 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɨɩɨɪ ɢ ɁɌɄɆ 
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2.2.2   Ɋɚɫɱɟɬ ɪɟɚɤɰɢɣ ɢ ɩɪɨɝɢɛɚ ɨɩɨɪ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

 

ɋɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɩɨɞɜɟɪɠɟɧ ɞɟɣɫɬɜɢɸ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚɝɪɭɡɨɤ: ɨɬ ɜɟɫɚ 

ɞɜɢɝɚɬɟɥɹ Gɞɜ ɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ Gɤɩ ɢ ɨɬ ɪɟɚɤɰɢɣ ɜ ɨɩɨɪɚɯ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

(ɪɢɫ. 2.10). Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɩɟɪɟɝɪɭɡɤɢ (1g). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɝɢɛ 

ɩɨɞɜɟɫɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ (ɛɟɡ ɭɱɟɬɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɭɞɚɪɧɵɯ ɩɟɪɟɝɪɭɡɨɤ) 

ɢ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɛɨɹ ɩɨɞɜɟɫɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɢɧɹɬɵ: ɜɟɫ ɞɜɢɝɚɬɟɥɹ Gɞɜ = 11280 ɇ (1150 

ɤɝɫ); ɜɟɫ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ Gɤɩ = 3920 ɇ (400 ɤɝɫ). 

ɉɪɢ ɪɚɫɱɟɬɟ ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɪɟɚɤɰɢɹ ɧɚ ɡɚɞɧɟɣ ɨɩɨɪɟ ɤɨɪɨɛɤɢ 

ɩɟɪɟɞɚɱ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ ɨɩɨɪɚ ɪɚɛɨɬɚɟɬ ɤɚɤ 

ɩɨɞɞɟɪɠɢɜɚɸɳɚɹ ɩɪɢ ɩɪɨɞɨɥɶɧɨ-ɭɝɥɨɜɵɯ ɤɨɥɟɛɚɧɢɹɯ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɚɜɢɦ ɫɢɫɬɟɦɭ 

ɭɪɚɜɧɟɧɢɣ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ: 

 

ɤɩɞɜ GGRR  21 ; 

058060510601  ɤɩɞɜ GGR , 
(2.44) 

 ɝɞɟ R1 – ɪɟɚɤɰɢɹ ɩɟɪɟɞɧɢɯ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ, ɇ; 

   R2 – ɪɟɚɤɰɢɹ ɡɚɞɧɢɯ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ, ɇ. 

 

Ɉɬɫɸɞɚ R1 = 4440 ɇ, R2 = 10760 ɇ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɩɪɨɝɢɛ ɩɨɞɜɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

111 /ɋR ; 222 /ɋR , (2.45) 

 ɝɞɟ ɋ1 – ɠɟɫɬɤɨɫɬɶ ɩɟɪɟɞɧɢɯ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ, ɇ/ɦɦ; 

ɋ2 – ɠɟɫɬɤɨɫɬɶ ɡɚɞɧɢɯ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ, ɇ/ɦɦ. 

 

Ɉɬɫɸɞɚ Δ1 = 4440/2∙312,5 = 7 ɦɦ; Δ2 = 10760/2∙945 = 6 ɦɦ. 
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ɋ ɭɱɟɬɨɦ ɧɟɥɢɧɟɣɧɨɫɬɢ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ (ɪɢɫ. 2.8) ɩɟɪɟɞɧɢɟ ɨɩɨɪɵ ɬɚɤɠɟ 

ɛɭɞɭɬ ɢɦɟɬɶ ɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɝɢɛ Δ1 ≈ 6 ɦɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ ɨɩɨɪɵ ɢɦɟɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɵɣ 

ɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɝɢɛ ɩɨɞɜɟɫɤɢ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɞɚɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɭɝɥɚ 

ɧɚɤɥɨɧɚ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɯɧɟɣ ɩɨɥɤɢ ɥɨɧɠɟɪɨɧɚ. 

 

2.2.3   Ɋɚɫɱɟɬ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɁɌɄɆ 

 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɤɨɧɫɨɥɶɧɨ ɡɚɤɪɟɩɥɟɧɧɨɣ 

ɦɚɫɫɨɣ, ɤɨɬɨɪɚɹ ɜɵɡɵɜɚɟɬ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɧɚ ɫɬɵɤɟ ɞɜɢɝɚɬɟɥɹ ɢ ɤɨɪɨɛɤɢ 

ɩɟɪɟɞɚɱ (ɩɥɨɫɤɨɫɬɶ ɁɌɄɆ). ɉɪɢ ɷɬɨɦ ɫ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɞɜɢɝɚɬɟɥɟɦ ɦɨɝɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɪɚɡɧɵɯ ɝɚɛɚɪɢɬɨɜ ɢ 

ɪɚɡɧɵɯ ɦɚɫɫɨɜɨ-ɢɧɟɪɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 

ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɤɚɪɬɟɪɚ ɦɚɯɨɜɢɤɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɡɚɞɚɟɬ ɞɨɩɭɫɬɢɦɭɸ 

ɜɟɥɢɱɢɧɭ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɁɌɄɆ. ȿɫɥɢ ɷɬɚ ɜɟɥɢɱɢɧɚ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɭɞɟɬ ɩɪɟɜɵɲɟɧɚ, ɬɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 

ɡɚɞɧɸɸ ɨɩɨɪɭ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɫɢɥɨɜɨɝɨ 

ɚɦɨɪɬɢɡɚɬɨɪɚ (ɢɥɢ ɤɨɦɩɟɧɫɚɬɨɪɚ ɧɚɝɪɭɡɤɢ) ɩɪɢ ɩɪɨɞɨɥɶɧɨ-ɭɝɥɨɜɵɯ 

ɤɨɥɟɛɚɧɢɹɯ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ. 

Ⱦɥɹ ɞɜɢɝɚɬɟɥɹ əɆɁ-536 ɞɨɩɭɫɤɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ 

ɩɥɨɫɤɨɫɬɢ ɁɌɄɆ ɫɨɫɬɚɜɥɹɟɬ [Ɇɢ] = 700 ɇ/ɦ. ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɥɨɫɤɨɫɬɢ 

ɁɌɄɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

490 ɤɩɢ GɆ , (2.46) 

 ɝɞɟ Ɇɢ – ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ∙ɦ. 

 

Ɉɬɫɸɞɚ Ɇɢ = 3920∙0,490 = 1920 ɇ∙ɦ. Ɋɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ 

ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɦɟɧɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɞɧɟɣ 

ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɨɛɨɫɧɨɜɚɧɨ. 
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2.2.4   Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɨɣ ɪɚɫɱɟɬɧɚɹ 

ɫɯɟɦɚ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨɩɨɥɧɹɟɬɫɹ ɪɟɚɤɰɢɟɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ. ɉɪɢ 

ɷɬɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ ɨɬ ɞɟɣɫɬɜɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɢɧɟɪɰɢɨɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɤɢ 3g. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɬɚɬɢɱɟɫɤɢɣ 

ɫɥɭɱɚɣ ɧɚɝɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1g, ɬɨ ɩɪɢ ɢɧɟɪɰɢɨɧɧɨɦ ɫɥɭɱɚɟ ɧɚɝɪɭɠɟɧɢɹ ɜ 

ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɜɭɤɪɚɬɧɚɹ ɩɟɪɟɝɪɭɡɤɚ 2g. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 

ɧɚɝɪɭɠɟɧɢɹ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.11 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɨɩɨɪ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɤɟ 

 

Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢ ɧɟɨɩɪɟɞɟɥɢɦɨɣ, ɬɚɤ ɤɚɤ ɛɚɥɤɚ 

ɫɬɚɧɨɜɢɬɫɹ ɬɪɟɯɨɩɨɪɧɨɣ. Ɂɚɞɚɱɚ ɫɬɚɬɢɱɟɫɤɨɣ ɧɟɨɩɪɟɞɟɥɢɦɨɫɬɢ ɪɟɲɚɟɬɫɹ ɱɟɪɟɡ 

ɭɪɚɜɧɟɧɢɟ ɩɨɞɚɬɥɢɜɨɫɬɟɣ ɨɩɨɪ. ɉɪɢ ɷɬɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ɩɪɢɧɢɦɚɟɬɫɹ ɢɧɟɪɰɢɨɧɧɵɣ ɜɟɫ ɞɜɢɝɚɬɟɥɹ ɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɚ ɬɚɤɠɟ 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɠɟɫɬɤɨɫɬɢ ɩɨɞɜɟɫɤɢ:  

2Gɞɜ = 22560 ɇ (2300 ɤɝɫ); 2Gɤɩ = 7850 ɇ (800 ɤɝɫ). 

ɋ1 = 2∙1154 = 2308 ɇ/ɦɦ; ɋ2 = 2∙950 = 1900 ɇ/ɦɦ; ɋ3 = 2∙2000 = 4000 ɇ/ɦɦ. 

ɋɯɟɦɚ ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
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Ɋɢɫɭɧɨɤ 2.12 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɚɜɢɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫ ɭɱɟɬɨɦ ɩɨɞɚɬɥɢɜɨɫɬɟɣ ɨɩɨɪ: 
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. (2.47) 

ɝɞɟ Ri – ɪɟɚɤɰɢɹ i-ɣ ɨɩɨɪɵ, ɇ; 

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

bj – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ i-ɣ ɨɩɨɪɨɣ ɢ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ j-ɣ ɦɚɫɫɵ ɚɝɪɟɝɚɬɚ, ɦ. 

 

ɉɨɫɤɨɥɶɤɭ ɫɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɧɚ ɨɩɨɪɚɯ 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: 

iii fCR  , (2.48) 

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

fi – ɞɟɮɨɪɦɚɰɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɞɜɟɫɤɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɩɪɭɝɨɣ ɫɢɥɵ, ɦ. 
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ɉɪɢɜɟɞɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ i-ɣ ɨɩɨɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɪɚɜɨɣ 

ɢ ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɨɩɢɪɚɧɢɹ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɍɪɚɜɧɟɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɞɟɮɨɪɦɚɰɢɹɦɢ ɩɨɞɜɟɫɤɢ ɢɦɟɟɬ ɜɢɞ: 

ii atgff  max , (2.49) 

ɝɞɟ β – ɭɝɨɥ ɩɪɨɞɨɥɶɧɨɝɨ ɤɪɟɧɚ ɩɨɞɪɟɫɫɨɪɟɧɧɨɣ ɦɚɫɫɵ, ɝɪɚɞ. 

 

ɉɨɞɫɬɚɜɥɹɹ ɜɵɪɚɠɟɧɢɹ (2.48) ɢ (2.49) ɜ ɢɫɯɨɞɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ (2.47) 

ɩɨɥɭɱɢɦ: 
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Ⱦɚɥɟɟ, ɩɨɞɫɬɚɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ tРβ ɢ fmax ɜ ɜɵɪɚɠɟɧɢɟ (2.50), 

ɨɩɪɟɞɟɥɹɟɦ ɬɟɤɭɳɢɟ ɞɟɮɨɪɦɚɰɢɢ ɩɨɞɜɟɫɨɤ fi, ɚ ɬɚɤɠɟ ɢɫɤɨɦɵɟ ɪɟɚɤɰɢɢ ɧɚ 

ɤɚɠɞɨɣ ɨɩɨɪɟ Ri. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɚɤɰɢɣ ɨɩɨɪ 

ɇɨɦɟɪ ɨɩɨɪɵ Ⱦɟɮɨɪɦɚɰɢɹ ɩɨɞɜɟɫɤɢ, ɦɦ Ɋɟɚɤɰɢɹ ɜ ɨɩɨɪɟ, ɇ 

1 6 12875 

2 3 11908 

3 1 5627 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ ɁɌɄɆ (ɩ.2.2.3) ɫ ɭɱɟɬɨɦ ɤɨɦɩɟɧɫɢɪɭɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɨɬ ɪɟɚɤɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ R3. Ɋɚɫɱɟɬ 

ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

7404903 3  RGɆ ɤɩɢ . (2.51) 

 

Ɉɬɫɸɞɚ Ɇɢ = 11770∙0,490 - 5627∙0,740  = 1660 ɇ∙ɦ. 
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ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɤɟ 3g ɞɨɩɭɫɤɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 3 ɪɚɡɚ: [Ɇɢ max] = 2100 ɇ/ɦ. 

Ɉɬɫɸɞɚ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ n = 2100 / 1660 = 1,3. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɞɜɚ 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɢ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ 

ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɨɞɜɟɫɤɢ ɞɜɢɝɚɬɟɥɹ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɜɟɫɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ 

ɩɪɨɝɢɛ ɨɩɨɪ ɞɜɢɝɚɬɟɥɹ ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɩɨɥɨɠɟɧɢɢ. Ɍɚɤɠɟ ɪɚɫɱɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɞɨɩɭɫɬɢɦɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɥɨɫɤɨɫɬɢ ɁɌɄɆ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɤɟ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɹ ɩɨɤɚɡɵɜɚɟɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɟɝɨ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɡɚɞɚɧɧɵɯ ɞɨɪɨɠɧɨ-

ɫɤɨɪɨɫɬɧɵɯ ɪɟɠɢɦɚɯ. 
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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 ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɨɥɬɚ ɤɪɟɩɥɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, 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 
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Ɋɢɫɭɧɨɤ 3.3 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 015 ɬɨɤɚɪɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 – ɗɫɤɢɡ ɨɩɟɪɚɰɢɢ 020 ɪɟɡɶɛɨɧɚɪɟɡɧɚɹ 
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3.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɨɩɟɪɚɰɢɢ 005 ɬɨɤɚɪɧɚɹ 

 

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

ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6. Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t =0,5 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 . 

./6,8544,0
4,05,060

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. 

 

./1947
1414,3

6,851000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 2000 

ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

1000

ɮɜ
ɮ

nD
V





, (3.5) 

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

 

./9,87
1000

20001414,3 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) 
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ɝɞɟ lɪɟɡ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ (lɪɟɡ = 110 ɦɦ); 

lɜɪ – ɞɥɢɧɚ ɜɪɟɡɚɧɢɹ, ɦɦ (lɜɪ = 2…4 ɦɦ); 

lɩ – ɞɥɢɧɚ ɩɟɪɟɛɟɝɚ, ɦɦ (lɩ = 0…2 ɦɦ). 

 

;11202110.. ɦɦl ХɊ   .14,0
4,02000

1112 ɦɢɧTɈ 



  

 

3.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɨɩɟɪɚɰɢɢ 010 ɬɨɤɚɪɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 

 

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

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

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

./6,8544,0
4,05,060

290
35,015,02,0

ɦɢɧɦV ɪ 


  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4): 

./2097
1314,3

6,851000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 2100 

ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.5): 

./7,85
1000

21001314,3 ɦɢɧɦVɮ 


  

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.6). 

Ɉɬɫɸɞɚ ;680068.. ɦɦl ХɊ   .08,0
4,02100

168 ɦɢɧTɈ 



  

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

ɨɩɟɪɚɰɢɸ ɫɨɫɬɚɜɢɬ: Ɍɨ = 0,08 + 0,4 = 0,48 ɦɢɧ. 
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3.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɨɩɟɪɚɰɢɢ 015 ɬɨɤɚɪɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 

 

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

ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ Ɍ15Ʉ6. Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t =1,4 ɦɦ, ɩɨɞɚɱɚ S = 0,2 ɦɦ/ɨɛ.  

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

./2,844,0
2,04,160

290
35,015,02,0

ɦɢɧɦV ɪ 


  

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.4): 

./3,121
5,2114,3

2,81000 ɦɢɧɨɛnɪ 



  

ɍɬɨɱɧɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ: nɮ = 150 ɨɛ/ɦɢɧ. 

ɍɬɨɱɧɢɦ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.5): 

./1,10
1000

1505,2114,3 ɦɢɧɦVɮ 


  

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.6). 

Ɉɬɫɸɞɚ ;4,2014,1.. ɦɦl ХɊ   .08,0
2,0150

14,2 ɦɢɧTɈ 



  

 

 

3.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɨɩɟɪɚɰɢɢ 020 ɪɟɡɶɛɨɧɚɪɟɡɧɚɹ ɫ ɩɟɪɟɯɨɞɨɦ 

 

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

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

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɪɚɫɱɟɬɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Vym

q

V
ɪ K

ST

DC
V

V

V





 , (3.8) 

ɝɞɟ VC – ɤɨɷɮɮɢɰɢɟɧɬ ( VC = 64,8); 

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

m, yV ɢ qV – ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ (m = 0,9; V
y

= 0, 5; qV = 1,2 ); 

VK – ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 
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Ɉɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

VVV tumV KKKK  , (3.9) 

ɝɞɟ 
Vt

K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɨɱɧɨɫɬɶ ɪɟɡɶɛɵ (
Vt

K = 1); 

 

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

./6,157,0
5,190

148,64
5,09,0

2,1

ɦɢɧɦVɪ 



  

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.4, ɝɞɟ Dɜ = Dɦ = 14 ɦɦ: 

./9,354
1414,3

6,151000 ɦɢɧɨɛnɪ 



  

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

ɍɬɨɱɧɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.5: 

./6,17
1000

4001414,3 ɦɢɧɦVɮ 


  

Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6: 

;381235.. ɦɦl ХɊ  .06,0
5,1400

138 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 

ɭɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ əɆɁ-653 ɧɚ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ ɍɪɚɥ-NОбЭ ɫ ɤɨɥɟɫɧɨɣ 

ɮɨɪɦɭɥɨɣ 6ɯ4. 

 

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 2 800 000 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 

3 200 968  ɪɭɛ. ɛɟɡ ɇȾɋ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɛɪɢɝɚɞɨɣ ɢɡ 4 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. 

Ⱦɜɢɝɚɬɟɥɶ əɆɁ-536 1 706380 

Ʉɪɨɧɲɬɟɣɧ ɩɟɪɟɞɧɢɣ (ɤɨɦɩɥɟɤɬ) 2 570 

Ʉɪɨɧɲɬɟɣɧ ɡɚɞɧɢɣ (ɤɨɦɩɥɟɤɬ) 2 350 

 

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. 

Ⱦɜɢɝɚɬɟɥɶ əɆɁ-653 1 1 098 900 1 098 900 197 802 901 098 

Ʉɪɨɧɲɬɟɣɧ ɩɟɪɟɞɧɢɣ 
(ɤɨɦɩɥɟɤɬ) 2 1 990 3 980 716 3 264 

Ʉɪɨɧɲɬɟɣɧ ɡɚɞɧɢɣ 
(ɤɨɦɩɥɟɤɬ) 2 370 740 133 607 

ɍɪɚɥ-Next  1 2 800 000 2 800 000 504 000 2 296 000 

 ɂɬɨɝɨ:     3 903 620 702 652 3 200 968 

 

Ɍɚɛɥɢɰɚ 4.3 – Ɋɚɛɨɱɢɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɋɚɡɪɹɞ Ʉɨɥ-ɜɨ, ɱɟɥ. 
ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ, ɪɭɛ./ɱɚɫ 

ɋɥɟɫɚɪɶ-ɫɛɨɪɳɢɤ 4 3 140 

ɋɜɚɪɳɢɤ  5 1 180 

 

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 180 140 

2 Ɉɬɪɚɛɨɬɚɧɧɨɟ 

ɜɪɟɦɹ 

ɧ/ɱ.(ɬɪɭɞɨɟɦɤɨɫɬɶ) 160 160 

3 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  Ɋɭɛ. 28 800 22 400 

4 ɉɪɟɦɢɹ 10%  Ɋɭɛ. 2 880 2 240 

6 Ɋɚɣɨɧ. ɧɚɞɛɚɜɤɚ 

15%  

Ɋɭɛ. 4 752 3 696 

7 Ɉɫɧɨɜɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  

Ɋɭɛ. 36 432 28 336 

8 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ 

30%\ 

Ɋɭɛ. 10 930 8 501 

9 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɛɟɡ Ɏɋɋ  

 Ɋɭɛ. 25 502 19 835 

 

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. 4 4 4 ɜ ɬɨɦ ɱɢɫɥɟ: 

1.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɱɢɟ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɱɟɥ. 4 4 4 

2 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: ɪɭɛ. 1 651 584 1 651 584 1 651 584 

2.1 ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  ɪɭɛ. 1 156 109 1 156 109 1 156 109 

2.2 ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ (30%)  ɪɭɛ. 495 475 495 475 495 475 
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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) (5% 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 15% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ ɡɚ 3 ɝɨɞɚ ɫɨɫɬɚɜɹɬ 

40 814 077  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  3 200 968 

2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  137 632 

3 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  41 290 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  6 882 

5 Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  11 011 

6 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ  3 390 901 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ  3 391 

8 ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ     3 383 281 

9 ɉɪɢɛɵɥɶ 30% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 507 492 

10 ɐɟɧɚ  3 890 773 

11 ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɇȾɋ  700 339 

12 ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ  4 591 112 

 

Ɍɚɛɥɢɰɚ 4.7 – Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ  38 411 621 38 411 621 38 411 621 

3 Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  82 579 82 579 82 579 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  132 127 132 127 132 127 

5 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  1 651 584 1 651 584 1 651 584 

6 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  495 475 495 475 495 475 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ ɡɚɬɪɚɬɵ  40 691 40 691 40 691 

8 ȼɫɟɝɨ ɡɚɬɪɚɬ   40 814 077 40 814 077 40 814 077 

 

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 ɜɥɨɠɟɧɢɹ 

 

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 80 000 

ɂɬɨɝɨ:  80 000 

 

ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɩɨ ɞɨɫɬɚɜɤɟ ɢ ɦɨɧɬɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 5% 

ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɬɨɝɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ 84 000 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 

84 000 0 84 000 

ɜ ɬɨɦ ɱɢɫɥɟ:    

ɋɆɊ, ɞɨɫɬɚɜɤɚ 4 000 0 4 000 

ɨɛɨɪɭɞɨɜɚɧɢɟ 80 000 0 80 000 

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 80 000  0  0 

ɜ ɬɨɦ ɱɢɫɥɟ:         

1.1 ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ  0  0  0 0  

1.2 ɨɛɨɪɭɞɨɜɚɧɢɟ  16 000 5 333 5 333 5 333 

1.3 ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ 16 000 5 333 5 333 5 333 

2 Ɉɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ 

ɮɨɧɞɨɜ ɩɨ ɩɪɨɟɤɬɭ  64 000       
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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. 4 591 112 4 591 112 4 591 112 

4 ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ   ɪɭɛ. 55 093 346 55 093 346 55 093 346 

4.1 ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ   ɪɭɛ. 9 916 802 9 916 802 9 916 802 

4.2 ȼɵɪɭɱɤɚ ɛɟɡ ɇȾɋ  ɪɭɛ. 45 176 544 45 176 544 45 176 544 

 

 

4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɢɧɜɟɫɬɢɰɢɹɯ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

 

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   84 000 84 000 

2 ɉɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  3 200 968 3 200 968 

3 ɂɬɨɝɨ – ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ  3 284 968 3 284 968 

 

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  55 093 346 55 093 346 55 093 346 

2 ɇȾɋ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ  9 916 802 9 916 802 9 916 802 

3 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ ɩɨ ɩɪɨɟɤɬɭ ɛɟɡ ɇȾɋ  45 176 544 45 176 544 45 176 544 

4 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ 

ɩɪɨɞɭɤɰɢɢ  40 814 077 40 814 077 40 814 077 

 

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   5 333 5 333 5 333 

6 ɉɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ   4 357 134 4 357 134 4 357 134 

7 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ ɢ 

ɜɵɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ ɤɪɟɞɢɬ  0  0 0  

8 ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ  4 357 134 4 357 134 4 357 134 

9 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ  871 427 871 427 871 427 

10 ɉɪɢɛɵɥɶ ɱɢɫɬɚɹ  3 485 707 3 485 707 3 485 707 

11 ɉɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ  10 788 229 10 788 229 10 788 229 

 

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 

55 093 346 55 093 346 55 093 346 

ɜ ɬɨɦ ɱɢɫɥɟ: 

55 093 346 55 093 346 55 093 346 1.1 ȼɵɪɭɱɤɚ   

2 Ⱦɟɧɟɠɧɵɟ ɜɵɩɥɚɬɵ, ɜɫɟɝɨ 51 602 306 51 602 306 51 602 306 

ɜ ɬɨɦ ɱɢɫɥɟ: 

40 814 077 40 814 077 40 814 077 

2.1 Ɂɚɬɪɚɬɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ 

ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  

2.2 Ⱥɦɨɪɬɢɡɚɰɢɹ  5 333 5 333 5 333 

2.3 ɇɚɥɨɝɢ ɢ ɩɥɚɬɟɠɢ ɜ 

ɛɸɞɠɟɬ  10 788 229 10 788 229 10 788 229 

3 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɢ ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  3 496 374 3 496 374 3 496 374 

ɂɇȼȿɋɌɂɐɂɈɇɇȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

4 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ 3 284 968 0 0 

ɜ ɬɨɦ ɱɢɫɥɟ: 

4.1 ɋɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ 

ɫɪɟɞɫɬɜɚ 3 284 968 0   0 

5 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ  3 284 968  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 
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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  3 496 374 3 496 374 3 496 374 

11 ɑɢɫɬɵɣ ɞɨɯɨɞ 3 496 374 6 992 747 10 489 121 

12 ɂɧɜɟɫɬɢɰɢɢ -3 284 968   

13 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ   0,16     

14 Ʉɨɷɮɮɢɰɢɟɧɬɵ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  0,86 0,74 0,64 

15 ɉɪɢɜɟɞɟɧɧɵɣ ɷɮɮɟɤɬ (11*14) 3 014 115 2 598 375 2 239 979 

16 ɋɭɦɦɚ ɩɪɢɜɟɞɟɧɧɵɯ ɷɮɮɟɤɬɨɜ  7 852 469     

17 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 

ɞɨɯɨɞ (ɑȾȾ) 4 567 501   

18 ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ (ɂȾ) 2,4     

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ: 

ȼ ɩɟɪɜɵɣ ɝɨɞ ɨɤɭɩɚɟɬɫɹ 3 014 115 ɪɭɛ. 

ȼɨ ɜɬɨɪɨɣ ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ ɨɤɭɩɢɬɶ 3 284 968 ɪɭɛ. - 3 014 115  ɪɭɛ. 

 =  270 853  ɪɭɛ. 

ɗɬɚ ɫɭɦɦɚ ɨɤɭɩɢɬɫɹ ɡɚ =  270 85 ɪɭɛ./ 2 598 375 ɪɭɛ.  = 0,1 ɝɨɞɚ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 1 ɝɨɞ 1 ɦɟɫɹɰ. 
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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) 3 890 773 46 689 276 

ɩɟɪɟɦɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 1 ɢɡɞ. 3 383 281 40 599 371 

ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 1 ɢɡɞ. 17 892 214 706 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ  ɨɞɧɨɝɨ ɢɡɞ. 3 401 173 40 814 077 

 

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

ɩɟɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ) = 214 706/ (3890773 – 3383281) ≈ 

1 ɲɬ. 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɪɢɫɭɧɨɤ 4.1). 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ƚɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 
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ɉɪɨɞɚɠɢ(Q) ɉɨɫɬɨяɧɧɵɟ ɡɚɬɪɚɬɵ (TF)              
ȼɵɪɭɱкɚ (TR)                 ɉɟɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ (AVC)            

ɌȻ=1 ɲɬ.
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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 

 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞɜɟɫɤɚ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ 

ɚɜɬɨɦɨɛɢɥɹ «ɍɪɚɥ» ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɫɢɥɨɜɨɣ ɚɝɪɟɝɚɬ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɚ ɬɚɤɠɟ ɢɫɬɨɱɧɢɤɨɦ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɲɭɦɚ. ɉɨ 

ɤɚɠɞɨɦɭ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɭɪɨɜɧɸ ɜɨɡɞɟɣɫɬɜɢɣ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. 

 

5.1   ɉɪɟɞɴɹɜɥɹɟɦɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

5.1.1   ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ 

 

ȼ ɨɛɥɚɫɬɢ ɧɨɪɦɢɪɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ȺɌɋ ɢ ɞɜɢɝɚɬɟɥɟɣ 

Ɋɨɫɫɢɹ ɩɪɢɦɟɧɹɟɬ ɬɪɟɛɨɜɚɧɢɹ ɀɟɧɟɜɫɤɨɝɨ ɋɨɝɥɚɲɟɧɢɹ 1958 ɝɨɞɚ. 

ɋɩɟɰɢɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ «Ɉ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɜɵɛɪɨɫɚɦ 

ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɟɯɧɢɤɨɣ, ɜɵɩɭɫɤɚɟɦɨɣ ɜ ɨɛɪɚɳɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ» ɩɪɚɤɬɢɱɟɫɤɢ 

ɩɨɥɧɨɫɬɶɸ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɉɪɚɜɢɥɚɯ ȿɗɄ ɈɈɇ (ɇɨɪɦɚɬɢɜɵ «ȿɜɪɨ»). 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɝɪɭɡɨɜɵɦɢ 

ɚɜɬɨɦɨɛɢɥɹɦɢ «ɍɪɚɥ» ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɉɪɚɜɢɥɚɯ ȿɗɄ ɈɈɇ №96 (ɞɢɡɟɥɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɥɟɫɧɵɯ ɬɪɚɤɬɨɪɨɜ, ɜɧɟɞɨɪɨɠɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ). ɍɤɚɡɚɧɧɵɟ ɞɨɤɭɦɟɧɬɵ ɩɨɫɬɨɹɧɧɨ ɢ ɜɟɫɶɦɚ ɨɩɟɪɚɬɢɜɧɨ 

ɩɟɪɟɫɦɚɬɪɢɜɚɸɬɫɹ, ɞɨɩɨɥɧɹɸɬɫɹ, ɦɨɞɟɪɧɢɡɢɪɭɸɬɫɹ ɜ ɪɚɦɤɚɯ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ 

ɩɨ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɡɞɭɯɚ ɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɄȼɌ ȿɗɄ ɈɈɇ (ȽȾɁɗ) ɢ 

ɩɪɢɧɢɦɚɸɬ ɫɬɚɬɭɫ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. Ⱦɪɭɝɢɦ, ɧɟ ɦɟɧɟɟ ɜɚɠɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ, ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬ.ɧ. ɝɥɨɛɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɟɞɩɢɫɚɧɢɣ 

(ȽɌɉ), ɤɨɬɨɪɵɟ ɜ ɛɭɞɭɳɟɦ ɩɪɢɞɭɬ ɧɚ ɫɦɟɧɭ ɪɟɝɢɨɧɚɥɶɧɵɦ ɢ ɧɚɰɢɨɧɚɥɶɧɵɦ 

ɫɬɚɧɞɚɪɬɚɦ (ɜ ɬɨɦ ɱɢɫɥɟ ɉɪɚɜɢɥɚɦ ȿɗɄ ɈɈɇ ɢ Ⱦɢɪɟɤɬɢɜɚɦ ȿɋ). 

ɇɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɜ ɨɛɥɚɫɬɢ ɷɤɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ȽɌɉ: 



     

23.05.01.2018.294 ɉɁ 
Ʌɢɫɬ 

     
85 Иɡɦ. Ʌɢɫɬ № Ⱦɨɤɭɦ. ɉɨɞɩɢɫь Ⱦɚɬɚ 

   

• ȽɌɉ №2 – ɩɪɨɰɟɞɭɪɚ ɢɫɩɵɬɚɧɢɣ ɦɨɬɨɰɢɤɥɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɵɛɪɨɫɨɜ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ȼȼ), ɋɈ2 ɢ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ; 

• ȽɌɉ № 4 – ɩɪɨɰɟɞɭɪɚ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɵɛɪɨɫɨɜ ȼȼ ɞɢɡɟɥɟɣ ɢ 

ɝɚɡɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ; 

• ȽɌɉ № 5 – ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɨɪɬɨɜɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 

ɞɜɢɝɚɬɟɥɟɣ. 

ȼ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ ɧɚɯɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ȽɌɉ: 

• Ɍɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɜɧɟɰɢɤɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɞɜɢɝɚɬɟɥɟɣ ɝɪɭɡɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ; 

• Ɍɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜɧɟɞɨɪɨɠɧɨɣ 

ɬɟɯɧɢɤɨɣ. 

ɉɪɚɜɢɥɚ ȿɗɄ ɈɈɇ № 96-02. ɉɪɚɜɢɥɚ № 96 ɫ ɩɨɩɪɚɜɤɚɦɢ ɫɟɪɢɢ 02 

ɜɫɬɭɩɢɥɢ ɜ ɫɢɥɭ ɫ 03.02. 2008 ɝ. Ɉɫɧɨɜɧɵɦɢ ɨɬɥɢɱɢɹɦɢ ɨɬ ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ, 

01 ɫɟɪɢɢ ɩɨɩɪɚɜɨɤ, ɹɜɥɹɸɬɫɹ ɭɠɟɫɬɨɱɟɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɜ 

ɨɬɧɨɲɟɧɢɢ ɞɜɢɝɚɬɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɟɪɟɦɟɧɧɵɯ ɪɟɠɢɦɚɯ. 

ɇɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɚɜɬɨɦɨɛɢɥɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɜɢɝɚɬɟɥɶ əɆɁ-653. Ⱦɚɧɧɵɣ 

ɞɜɢɝɚɬɟɥɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɹɬɨɦɭ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ (ȿɜɪɨ-5). Ⱦɥɹ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɚɜɬɨɛɭɫɨɜ ɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜɫɬɭɩɢɥɢ ɜ ɫɢɥɭ ɫ 1 

ɹɧɜɚɪɹ 2018 ɝɨɞɚ. ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 

 

Ɍɚɛɥɢɰɚ 5.1 – ɇɨɪɦɵ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ȿɜɪɨ-5 

ɉɨɥɟɡɧɚɹ 

ɦɨɳɧɨɫɬɶ 

(Ɋ), ɤȼɬ 

Ɉɤɢɫɶ 

ɭɝɥɟɪɨɞɚ 

(ɋɈ), ɝ/ɤȼɬ·ɱ 

ɋɭɦɦɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ  

ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɇɋ+NɈб), 

ɝ/ɤȼɬ·ɱ 

ɑɚɫɬɢɰɵ 

(ɊɌ), ɝ/ɤȼɬ·ɱ 

130-560 3,5 4,0 0,2 
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5.1.2   ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɲɭɦɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɟɬɫɹ ɲɭɦ. ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɩɪɢɡɧɚɟɬ ɲɭɦ ɤɚɤ ɫɟɪɶɟɡɧɭɸ ɢ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɭɸ 

ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ, ɜɵɡɵɜɚɸɳɭɸ ɧɟ ɬɨɥɶɤɨ ɭɯɭɞɲɟɧɢɟ ɫɧɚ, ɧɨ ɢ 

ɨɤɚɡɵɜɚɸɳɭɸ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɦɫɬɜɟɧɧɨɟ ɡɞɨɪɨɜɶɟ, ɭɯɭɞɲɟɧɢɟ 

ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɨɛɭɱɟɧɢɸ ɞɟɬɟɣ, ɩɨɜɵɲɟɧɢɟ ɤɪɨɜɹɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢɜɨɞɹɳɟɟ ɤ 

ɫɟɪɞɟɱɧɵɦ ɩɪɨɛɥɟɦɚɦ. 

Ɋɚɡɥɢɱɚɸɬ ɲɭɦ ɜɧɟɲɧɢɣ, ɨɤɚɡɵɜɚɸɳɢɣ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɢɯ, ɬɚɤ ɢ 

ɲɭɦ ɜɧɭɬɪɟɧɧɢɣ, ɨɤɚɡɵɜɚɸɳɢɣ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɞɢɬɟɥɹ ɢ ɩɚɫɫɚɠɢɪɨɜ. 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɲɭɦɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɨɪɦɢɪɭɟɬɫɹ ȽɈɋɌ ɢ 

ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ: 

1) ȽɈɋɌ Ɋ 52231-2004 «ȼɧɟɲɧɢɣ ɲɭɦ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɢ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ». Ɋɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɟ ȽɈɋɌ Ɋ 

41.51-2004 (ɉɪɚɜɢɥɚ ȿɗɄ ɈɈɇ №51) «ȿɞɢɧɨɨɛɪɚɡɧɵɟ ɩɪɟɞɩɢɫɚɧɢɹ, 

ɤɚɫɚɸɳɢɟɫɹ ɫɟɪɬɢɮɢɤɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢɦɟɸɳɢɯ ɧɟ ɦɟɧɟɟ ɱɟɬɵɪɟɯ 

ɤɨɥɟɫ, ɜ ɫɜɹɡɢ ɫ ɩɪɨɢɡɜɨɞɢɦɵɦ ɢɦɢ ɲɭɦɨɦ». 

2) ȽɈɋɌ Ɋ 51616-2000 «Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. ɒɭɦ 

ɜɧɭɬɪɟɧɧɢɣ. Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ». 

ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɨɱɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɜ 

ɞɟɰɢɛɟɥɚɯ (ɞȻȺ) ɩɨ ȽɈɋɌ 17187-81. 

ɉɨɤɚɡɚɬɟɥɟɦ ɜɧɟɲɧɟɝɨ ɲɭɦɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɚɜɬɨɦɨɛɢɥɹ ɫɱɢɬɚɸɬ ɭɪɨɜɟɧɶ ɲɭɦɚ ɜɵɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ ɞɜɢɝɚɬɟɥɹ, ɢɡɦɟɪɟɧɧɵɣ 

ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɦɟɬɨɞɢɤɟ ȽɈɋɌ Ɋ 52231. ɉɪɢ ɩɪɨɜɟɪɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɛɨɥɟɟ 

ɱɟɦ ɧɚ 5 ɞȻȺ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɜɵɩɭɫɤɧɨɣ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɹ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 

5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɲɭɦɚ ɜɵɩɭɫɤɧɨɣ ɫɢɫɬɟɦɵ ɞɜɢɝɚɬɟɥɟɣ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɍɢɩ ɚɜɬɨɦɨɛɢɥɹ ɍɪɨɜɟɧɶ ɲɭɦɚ, ɞȻȺ 

Ⱥɜɬɨɦɨɛɢɥɢ ɥɟɝɤɨɜɵɟ ɤɚɬɟɝɨɪɢɢ Ɇ1 ɢ 

ɝɪɭɡɨɩɚɫɫɚɠɢɪɫɤɢɟ ɤɚɬɟɝɨɪɢɢ N1 
96 

Ⱥɜɬɨɛɭɫɵ ɤɚɬɟɝɨɪɢɢ Ɇ2 ɢ ɚɜɬɨɦɨɛɢɥɢ ɝɪɭɡɨɜɵɟ 

ɤɚɬɟɝɨɪɢɢ N2 
98 

Ⱥɜɬɨɛɭɫɵ ɤɚɬɟɝɨɪɢɢ Ɇ3 ɢ ɚɜɬɨɦɨɛɢɥɢ ɝɪɭɡɨɜɵɟ 

ɤɚɬɟɝɨɪɢɢ N3 
100 

 

ɉɨɤɚɡɚɬɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ ɲɭɦɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ ȽɈɋɌ Ɋ 51616. Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ 

ɲɭɦɚ ɨɩɵɬɧɵɯ ɨɛɪɚɡɰɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. Ⱦɨɩɭɫɤɚɟɬɫɹ 

ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɜɧɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɲɭɦɚ ɩɨɥɧɨɩɪɢɜɨɞɧɵɯ ɥɟɝɤɨɜɵɯ ɢ 

ɝɪɭɡɨɩɚɫɫɚɠɢɪɫɤɢɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 2 ɞȻȺ. ɍɪɨɜɧɢ ɲɭɦɚ ɫɟɪɢɣɧɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜ ɨɛɴɟɦɟ ɝɚɪɚɧɬɢɣɧɨɝɨ ɩɪɨɛɟɝɚ ɧɟ ɞɨɥɠɧɵ 

ɩɪɟɜɵɲɚɬɶ ɛɨɥɟɟ ɱɟɦ ɧɚ 1 ɞȻȺ ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɜɧɭɬɪɟɧɧɟɝɨ ɲɭɦɚ ɛɚɡɨɜɵɯ ɦɨɞɟɥɟɣ 

ɚɜɬɨɦɨɛɢɥɟɣ 

Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ  

(Ⱥɜɬɨɦɨɛɢɥɢ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ) 

Ⱦɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ ɡɜɭɤɚ, 

ɞȻA 

Ʉɚɬɟɝɨɪɢɢ N2, N3 ɤɪɨɦɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɢ ɦɟɠɞɭɝɨɪɨɞɧɵɯ ɩɟɪɟɜɨɡɨɤ 
82 

Ʉɚɬɟɝɨɪɢɢ N2, N3, ɞɥɹ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɢ ɦɟɠɞɭɝɨɪɨɞɧɵɯ 

ɩɟɪɟɜɨɡɨɤ 
80 

ɉɨɥɭɩɪɢɰɟɩɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɩɚɫɫɚɠɢɪɨɜ 80 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ «ɍɪɚɥ» ɤɚɬɟɝɨɪɢɢ N3 

ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɲɭɦɚ ɫɨɫɬɚɜɥɹɸɬ: 

– ɜɧɟɲɧɢɣ 100 ɞȻȺ; 

– ɜɧɭɬɪɟɧɧɢɣ 82 ɞȻȺ. 

 

5.1.3   ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɜɢɛɪɚɰɢɢ 

 

ɉɨ ɩɪɢɪɨɞɟ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɜɢɛɪɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɫɬɪɭɤɬɭɪɧɨɦɭ ɲɭɦɭ. 

ɋɪɟɞɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɲɭɦɚ ɹɜɥɹɟɬɫɹ ɬɜɟɪɞɨɟ ɬɟɥɨ. 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɚɜɬɨɦɨɛɢɥɸ ɷɬɨ ɜɵɝɥɹɞɢɬ ɬɚɤ. Ɋɚɛɨɬɚɸɳɢɣ ɞɜɢɝɚɬɟɥɶ ɱɟɪɟɡ 

ɷɥɟɦɟɧɬɵ ɤɪɟɩɥɟɧɢɹ ɩɟɪɟɞɚɟɬ ɜɢɛɪɚɰɢɸ ɧɚ ɪɚɦɭ ɢ ɤɚɛɢɧɭ, ɩɚɧɟɥɢ ɤɨɬɨɪɨɣ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɜɢɛɪɚɰɢɢ ɢɡɞɚɸɬ ɡɜɭɤ – ɫɬɪɭɤɬɭɪɧɵɣ ɲɭɦ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɜɢɛɪɚɰɢɢ ɧɚ ɱɟɥɨɜɟɤɚ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɫɬɚɧɞɚɪɬɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ), ɚ ɢɦɟɧɧɨ:  

ȽɈɋɌ 12.1.012-90 ɋɋȻɌ. ȼɢɛɪɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

ȽɈɋɌ 12.1.049-86 ɋɋȻɌ. ȼɢɛɪɚɰɢɹ. Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɫɚɦɨɯɨɞɧɵɯ ɤɨɥɟɫɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ. 

ȼɢɛɪɚɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɩɟɤɬɪɨɦ ɱɚɫɬɨɬ ɢ ɬɚɤɢɦɢ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ, ɤɚɤ ɜɢɛɪɨɫɤɨɪɨɫɬɶ ɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ ɢɥɢ ɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɦɢ 

ɭɪɨɜɧɹɦɢ ɜ ɞɟɰɢɛɟɥɚɯ. 

ȼɢɛɪɚɰɢɸ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ: 

– ɩɨ ɫɩɨɫɨɛɭ ɩɟɪɟɞɚɱɢ ɱɟɥɨɜɟɤɭ - ɥɨɤɚɥɶɧɚɹ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɪɭɤɢ 

ɪɚɛɨɬɚɸɳɟɝɨ; 

– ɨɛɳɚɹ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɱɟɪɟɡ ɨɩɨɪɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɥɚ ɜ ɩɨɥɨɠɟɧɢɢ ɫɢɞɹ 

(ɹɝɨɞɢɰɵ) ɢɥɢ ɫɬɨɹ (ɩɨɞɨɲɜɵ ɧɨɝ); 

– ɩɨ ɯɚɪɚɤɬɟɪɭ ɫɩɟɤɬɪɚ - ɧɢɡɤɨɱɚɫɬɨɬɧɚɹ (ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɭɪɨɜɧɟɣ ɜ ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ 1-4 Ƚɰ ɢ 8-16 Ƚɰ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɨɛɳɟɣ ɢ 

ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ); ɫɪɟɞɧɟɱɚɫɬɨɬɧɚɹ (8-16 Ƚɰ ɞɥɹ ɨɛɳɟɣ ɢɛɪɚɰɢɢ, 31,5 ɢ 63 

Ƚɰ ɞɥɹ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ); ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ (31,5 ɢ 63 Ƚɰ ɞɥɹ ɨɛɳɟɣ 

ɜɢɛɪɚɰɢɢ, 125-1000 Ƚɰ ɞɥɹ ɥɨɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ); 
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– ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɟɣ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ; 

– ɩɨ ɜɪɟɦɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ - ɩɨɫɬɨɹɧɧɚɹ ɜɢɛɪɚɰɢɹ, ɞɥɹ ɤɨɬɨɪɨɣ 

ɜɟɥɢɱɢɧɚ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢɥɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ 

(ɧɚ 6 ɞȻ) ɡɚ ɜɪɟɦɹ ɧɚɛɥɸɞɟɧɢɹ; ɧɟɩɨɫɬɨɹɧɧɚɹ ɜɢɛɪɚɰɢɹ (ɤɨɥɟɛɥɸɳɚɹɫɹ, 

ɩɟɪɟɦɟɧɧɚɹ, ɢɦɩɭɥɶɫɧɚɹ), ɞɥɹ ɤɨɬɨɪɨɣ ɜɟɥɢɱɢɧɚ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢɥɢ 

ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ (ɧɚ 6 ɞȻ) ɡɚ ɜɪɟɦɹ 

ɧɚɛɥɸɞɟɧɢɹ ɧɟ ɦɟɧɟɟ 10 ɦɢɧ. 

Ɉɞɧɢɦ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɜɢɛɪɨɧɚɝɪɭɠɟɧɧɨɫɬɶɸ 

ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɵɣ ɩɨɞɛɨɪ ɢ ɪɚɫɱɟɬ ɷɥɚɫɬɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɤɢ 

ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ, ɬɪɚɧɫɦɢɫɫɢɢ, ɯɨɞɨɜɨɣ ɱɚɫɬɢ, ɫɢɫɬɟɦɵ ɜɵɯɥɨɩɚ. ȼ ɤɚɱɟɫɬɜɟ 

ɩɚɫɫɢɜɧɨɝɨ ɦɟɬɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɲɭɦɨɢɡɨɥɹɰɢɨɧɧɵɟ ɢ ɩɪɨɤɥɚɞɨɱɧɵɟ 

ɦɚɬɟɪɢɚɥɵ. 

 

5.2   Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ  

 

Ɋɚɡɥɢɱɚɸɬ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɨɢɡɨɥɹɰɢɢ (ȼɂ) ɢ ɜɢɛɪɨɩɨɝɥɨɳɟɧɢɹ (ȼɉ). 

ɉɟɪɟɞɚɱɚ ɡɜɭɤɨɜɨɣ ɷɧɟɪɝɢɢ ɨɬ ɦɟɫɬɚ ɟɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɨ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ 

ɟɟ ɢɡɥɭɱɚɸɬ, ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɞɟɬɚɥɢ ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɚɝɪɟɝɚɬɵ ɚɜɬɨɦɨɛɢɥɹ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɞɚɱɟɣ ɩɚɧɟɥɹɦ ɤɭɡɨɜɚ, ɤɨɬɨɪɵɟ ɤɨɥɟɛɥɸɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɷɬɨɣ ɷɧɟɪɝɢɢ ɢ ɫɨɡɞɚɸɬ ɲɭɦ. 

ɋɪɟɞɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɚɜɬɨɦɨɛɢɥɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɡɜɭɤɨɜɨɣ 

ɜɢɛɪɚɰɢɢ, ɜɨ-ɩɟɪɜɵɯ, ɩɪɟɩɹɬɫɬɜɭɸɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɷɧɟɪɝɢɢ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ 

ɞɜɢɠɟɧɢɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ (ɜɢɛɪɨɢɡɨɥɹɰɢɹ), ɜɨ-ɜɬɨɪɵɯ, ɩɨɝɥɨɳɚɸɬ ɷɧɟɪɝɢɸ 

ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɩɭɬɢ ɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ (ɜɢɛɪɨɩɨɝɥɨɳɟɧɢɟ). 

Ʉɨɥɟɛɚɬɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɡɜɭɤɨɜɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɩɟɪɟɞɚɟɬɫɹ ɩɨ 

ɷɥɟɦɟɧɬɚɦ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɜɢɞɟ ɭɩɪɭɝɢɯ ɩɪɨɞɨɥɶɧɵɯ, ɢɡɝɢɛɧɵɯ ɢ ɫɞɜɢɝɨɜɵɯ 

(ɤɪɭɬɢɥɶɧɵɯ) ɜɨɥɧ. ȼ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ ɧɚɝɪɭɡɨɤ ɞɟɮɨɪɦɚɰɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɧɚɩɪɹɠɟɧɢɸ (ɥɢɧɟɣɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɟɮɨɪɦɚɰɢɢ). 

ɋɜɨɣɫɬɜɚ ɜɨɥɧ ɢ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨ ɫɬɟɪɠɧɹɦ, 
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ɩɥɚɫɬɢɧɚɦ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɡɚɤɪɟɩɥɟɧɢɹ (ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ) ɨɩɢɫɚɧɵ 

ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ ɜ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚɯ. Ɉɫɬɚɧɨɜɢɦɫɹ ɥɢɲɶ ɧɚ 

ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ (ɢɦɩɟɞɚɧɫɚ), ɬɚɤ ɤɚɤ 

ɜ ɚɜɬɨɦɨɛɢɥɟ ɢ ɟɝɨ ɚɝɪɟɝɚɬɚɯ ɨɱɟɧɶ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɜɨɡɛɭɠɞɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɥɨɣ, ɩɪɢɥɨɠɟɧɧɨɣ ɜ ɬɨɱɤɟ ɢɥɢ ɩɨ ɥɢɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɬɚɤɨɝɨ 

ɪɨɞɚ ɡɚɞɚɱɚɯ ɢɫɤɨɦɨɣ ɜɟɥɢɱɢɧɨɣ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɤɨɥɟɛɚɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 

ɩɟɪɟɞɚɜɚɟɦɚɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɹ 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɚɹɫɹ ɩɨ ɧɟɣ ɜ ɜɢɞɟ ɜɢɛɪɚɰɢɢ. ȼɟɥɢɱɢɧɚ ɤɨɥɟɛɚɬɟɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɧɚ ɫɬɪɭɤɬɭɪɭ, ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɛɭɠɞɚɸɳɟɦɭ ɭɫɢɥɢɸ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɜɟɫɤɢ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ (ɋȺ) ɩɪɨɜɨɞɹɬ ɪɚɫɱɟɬ ɧɚ 

ɪɟɡɨɧɚɧɫɧɵɟ ɤɨɥɟɛɚɧɢɹ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɨɥɟɛɚɧɢɣ ɋȺ ɢɡɥɨɠɟɧɚ ɜ ɪɚɛɨɬɟ 

Ɍɨɥɶɫɤɨɝɨ ȼ.ȿ. «Ʉɨɥɟɛɚɧɢɹ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɚɜɬɨɦɨɛɢɥɹ» Д6Ж. ȼ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɪɟɡɨɧɚɧɫɧɵɯ ɤɨɥɟɛɚɧɢɣ, ɩɪɢ 

ɤɨɬɨɪɵɯ ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɦɨɠɟɬ ɫɨɜɩɚɞɚɬɶ (ɢɥɢ 

ɛɵɬɶ ɛɥɢɡɤɚ) ɫ ɱɚɫɬɨɬɨɣ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ (ɱɚɫɬɨɬɚ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ) ɋȺ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɛɨɥɶɲɢɯ ɚɦɩɥɢɬɭɞ ɤɨɥɟɛɚɧɢɣ ɋȺ ɢ 

ɞɨɫɬɢɠɟɧɢɹ ɯɨɪɨɲɟɣ ɜɢɛɪɨɢɡɨɥɹɰɢɢ ɩɪɢ ɦɚɥɵɯ ɨɛɨɪɨɬɚɯ ɞɜɢɝɚɬɟɥɹ (ɧɚ 

ɯɨɥɨɫɬɨɦ ɯɨɞɟ) ɨɬɧɨɲɟɧɢɟ ɱɚɫɬɨɬɵ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɤ ɱɚɫɬɨɬɟ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɋȺ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2,0 Д6]. 

 
(5.1) 

ɝɞɟ  – ɱɚɫɬɨɬɚ ɫɭɦɦɚɪɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ, Ƚɰ; 

  – ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜɨɤɪɭɝ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ ɋȺ, Ƚɰ. 

 

Ⱦɥɹ ɪɹɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɢɦɟɸɳɟɝɨ ɪɚɜɧɨɦɟɪɧɨɟ ɱɟɪɟɞɨɜɚɧɢɟ ɪɚɛɨɱɢɯ 

ɯɨɞɨɜ, ɱɚɫɬɨɬɚ ɫɭɦɦɚɪɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
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(5.2) 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ;  

i – ɱɢɫɥɨ ɰɢɥɢɧɞɪɨɜ ɞɜɢɝɚɬɟɥɹ;  

τ – ɩɨɫɬɨɹɧɧɚɹ ɬɚɤɬɚ ɞɜɢɝɚɬɟɥɹ, ɞɥɹ ɱɟɬɵɪɟɯɬɚɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ τ = 2. 

 

Ⱦɥɹ V-ɨɛɪɚɡɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫ ɭɝɥɨɦ ɪɚɡɜɚɥɚ 900, ɢɦɟɸɳɟɝɨ ɧɟɪɚɜɧɨɦɟɪɧɨɟ 

ɱɟɪɟɞɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɯɨɞɨɜ ɱɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
(5.3) 

 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɞɜɢɝɚɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.4. 

 

Ɍɚɛɥɢɰɚ 5.4 – ɉɚɪɚɦɟɬɪɵ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɞɜɢɝɚɬɟɥɟɣ 

ɉɚɪɚɦɟɬɪ Ⱦɜɢɝɚɬɟɥɶ əɆɁ-653 

Ʉɨɥɢɱɟɫɬɜɨ ɰɢɥɢɧɞɪɨɜ 6 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɰɢɥɢɧɞɪɨɜ L-ɪɹɞɧɵɣ  

ɑɢɫɥɨ ɬɚɤɬɨɜ 4 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ 

Min 

Max 

 

900 

2200 

ɑɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɚɯ, Ƚɰ 
45 

Ɉɛɨɪɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 

ɦɨɦɟɧɬɟ (ɬɹɝɨɜɵɣ ɞɢɚɩɚɡɨɧ), ɨɛ/ɦɢɧ 
1300-1500 

ɑɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɦɨɦɟɧɬɟ, Ƚɰ 
65-75 
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ɑɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
(5.4) 

ɝɞɟ  – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɭɝɥɨɜɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ ɜɨɤɪɭɝ ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ, ɇ·ɦ/ɪɚɞ; 

  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɋȺ ɜɨɤɪɭɝ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɤɝ·ɦ2. 

 

 
(5.5) 

ɝɞɟ  – ɠɟɫɬɤɨɫɬɶ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɇ/ɦ; 

  – ɠɟɫɬɤɨɫɬɶ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɇ/ɦ; 

  – ɤɨɨɪɞɢɧɚɬɵ i-ɣ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɦɚɫɫ, ɦ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ ɋȺ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 5.5. 

 

Ɍɚɛɥɢɰɚ 5.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɤɨɥɟɛɚɧɢɣ 

ɋȺ 

ɉɚɪɚɦɟɬɪ Ⱦɜɢɝɚɬɟɥɶ əɆɁ-653 

1 2 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɤɨɨɪɞɢɧɚɬɚ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ , ɦ 0,2 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɤɨɨɪɞɢɧɚɬɚ ɡɚɞɧɟɣ ɨɩɨɪɵ , ɦ - 0,04 

ɉɨɩɟɪɟɱɧɚɹ ɤɨɨɪɞɢɧɚɬɚ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ , ɦ 0,45 

ɉɨɩɟɪɟɱɧɚɹ ɤɨɨɪɞɢɧɚɬɚ ɡɚɞɧɟɣ ɨɩɨɪɵ , ɦ 0,4 

ɀɟɫɬɤɨɫɬɶ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ , ɇ/ɦ 
312,5·103 

ɀɟɫɬɤɨɫɬɶ ɡɚɞɧɟɣ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ , ɇ/ɦ 
945·103 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.5 

1 2 

ɀɟɫɬɤɨɫɬɶ ɩɟɪɟɞɧɟɣ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ , ɇ/ɦ 
1,0·106 

ɀɟɫɬɤɨɫɬɶ ɡɚɞɧɟɣ ɨɩɨɪɵ ɞɜɢɝɚɬɟɥɹ ɜ ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ , ɇ/ɦ 
1,0·106 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɭɝɥɨɜɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɞɜɟɫɤɢ ɜɨɤɪɭɝ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ , ɇ·ɦ/ɪɚɞ 
257·103 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɋȺ ɜɨɤɪɭɝ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ , 

ɤɝ·ɦ2 
130 

ɑɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ , Ƚɰ 22,2 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰ 5.4 ɢ 5.5 ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ ɪɟɲɟɧɢɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɥɨɜɢɹ (5.1): / = 45/22,2 ≈ 2 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɩɹɬɶ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɧɨɪɦɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɭɪɨɜɧɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, ɲɭɦɭ ɢ ɜɢɛɪɚɰɢɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 

ɚɜɬɨɦɨɛɢɥɸ «ɍɪɚɥ». ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɪɟɡɨɧɚɧɫɧɵɯ ɤɨɥɟɛɚɧɢɣ 

ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɠɟɫɬɤɨɫɬɢ ɩɨɞɜɟɫɤɢ. ɍɫɥɨɜɢɟ 

ɜɢɛɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 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 ɪɚɡɪɚɛɨɬɤɟ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ «ɍɪɚɥ» ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4 ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɢɯ ɜ ɫɨɫɬɚɜɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ (ȽɈ). Ⱦɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɫɨɫɬɚɜɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ȽɈ ɢ ɑɋ ɩɪɢ ɞɨɫɬɚɜɤɟ 

ɝɪɭɡɨɜ ɢ ɬɟɯɧɢɤɢ ɤ ɦɟɫɬɚɦ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 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; 
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ɜ) ɜ ɠɢɥɢɳɧɨɣ ɢ ɤɨɦɦɭɧɚɥɶɧɨɣ ɫɮɟɪɟ; 

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. 

ɐɟɥɶɧɨɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɚɛɢɧɚ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ 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 ɛɨɥɶɲɨɣ 

ɦɨɳɧɨɫɬɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɝɞɟ ɧɟɬ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 

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. 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɲɟɫɬɶ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ «ɍɪɚɥ» ɫ ɤɨɥɟɫɧɨɣ 

ɮɨɪɦɭɥɨɣ 6ɯ4, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 

ɩɨɫɥɟɞɫɬɜɢɣ ɥɸɛɨɝɨ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɢɞɨɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧ ɫɟɞɟɥɶɧɵɣ ɬɹɝɚɱ ɫ 

ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 6ɯ4, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɜɟɞɟɧɚ ɭɫɬɚɧɨɜɤɚ ɞɜɢɝɚɬɟɥɹ ɛɨɥɶɲɨɣ 

ɦɨɳɧɨɫɬɢ əɆɁ-653 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɬɹɝɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɟɫɨɤ ɫɢɥɨɜɵɯ 

ɚɝɪɟɝɚɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɩɨɞɜɟɫɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɢɥɨɜɨɣ ɚɝɪɟɝɚɬ əɆɁ-653 ɫ ɤɨɪɨɛɤɨɣ 

ɩɟɪɟɞɚɱ ZF. Ɉɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɨɪɵ 

ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɞɥɹ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ 1, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜ 

ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ ɢ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɨɞ 1 ɦɟɫ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɚɹ 

ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜɚɧɧɨɣ. 
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