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ȼȼȿȾȿɇɂȿ 

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɨɬɪɚɫɥɶɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

Ɋɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 

ɡɚɜɢɫɢɬ ɨɬ ɭɪɨɜɧɹ ɪɚɡɜɢɬɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɍɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ ɜ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɭɥɭɱɲɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧ, 

ɧɨ ɢ ɧɟɩɪɟɪɵɜɧɵɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɬ 

ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ 

ɜɵɩɭɫɤɚɟɦɵɯ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɤɚ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɡɚɞɚɱɢ, ɫɬɨɹɳɢɟ ɩɟɪɟɞ ɫɨɜɪɟɦɟɧɧɵɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟɦ: 

ɩɨɜɵɲɟɧɢɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɵɫɬɪɨɝɨ 

ɪɨɫɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 

ɩɪɨɢɡɜɨɞɫɬɜ. ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɨɥɠɟɧ ɛɵɬɶ ɝɢɛɤɢɦ, ɬ.ɟ. 

ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɦ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɧɨɦɟɧɤɥɚɬɭɪɵ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ. 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɲɢɪɨɤɭɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ, ɬɪɟɛɭɟɬ 

ɦɟɧɶɲɢɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɩɟɪɟɧɚɥɚɞɤɭ ɫɬɚɧɤɚ ɫ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚ ɞɪɭɝɭɸ. 

Ɂɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬɫɹ ɩɟɪɟɜɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɤɚɤ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɫɥɨɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɭɫɬɪɨɣɫɬɜ.  

ɉɪɢɦɟɧɟɧɢɟ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ 

ɨɛɪɚɛɨɬɤɢ ɜɫɥɟɞɫɬɜɢɟ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɨɲɢɛɨɤ, ɜɵɡɜɚɧɧɵɯ 

ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɪɚɛɨɱɢɯ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɧɚ ɬɨɱɧɨɫɬɢ ɢɡɞɟɥɢɹ 

ɫɤɚɡɵɜɚɸɬɫɹ ɫɢɥɨɜɵɟ ɭɩɪɭɝɢɟ ɞɟɮɨɪɦɚɰɢɢ ɢ ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ, ɜɥɢɹɧɢɟ ɷɬɢɯ 

ɮɚɤɬɨɪɨɜ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɫɲɢɪɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 

Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɬɟɯɧɨɥɨɝɢɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɬɟɤɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɜɵɹɜɥɟɧɢɟ 
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ɩɚɪɚɦɟɬɪɨɜ, ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɢ ɩɨɜɵɫɢɬɶ ɟɝɨ ɬɨɱɧɨɫɬɶ. Ɂɧɚɧɢɟ ɷɬɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 

ɭɫɥɨɜɢɟɦ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ʌɢɲɶ 

ɧɚ ɛɚɡɟ ɷɬɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɦɨɠɟɬ ɪɟɲɚɬɶɫɹ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɹɬɵɣ ɜɚɪɢɚɧɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɞɨɥɠɟɧ ɩɨɞɬɜɟɪɠɞɚɬɶɫɹ ɬɨɱɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 

ɪɚɫɱёɬɚɦɢ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɝɢɛɤɢɣ 

ɭɱɚɫɬɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ «Ʉɨɥɶɰɨ». 

Ɂɚɞɚɱɢ: 

- ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ; 

-ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɬɪɟɛɭɟɦɨɣ 

ɬɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ; 

-ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ. 
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1ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ 

1.1 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɚɡɧɚɱɟɧɢɟ ɞɟɬɚɥɢ 

Ⱦɟɬɚɥɶ «Ʉɨɥɶɰɨ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɟɬɚɥɶ ɬɢɩɚ ɬɟɥɚ ɜɪɚɳɟɧɢɹ, 

ɜɤɥɸɱɚɸɳɟɟ ɜ ɫɟɛɹ ɫɤɜɨɡɧɨɟ ɫɬɭɩɟɧɱɚɬɨɟ ɨɬɜɟɪɫɬɢɟ, ɧɚɪɭɠɧɭɸ 

ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɚɡɵ ɜ ɪɚɞɢɚɥɶɧɨɦ ɢ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ 

ɫɬɭɩɟɧɱɚɬɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɦɟɬɪɢɱɟɫɤɨɣ ɪɟɡɶɛɨɣ. 

Ɉɬɜɟɪɫɬɢɟ ɞɢɚɦɟɬɪɨɦ 70 8-ɨɝɨ ɤɜɚɥɢɬɟɬɚ ɫ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ Ra 1.6. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɚɡɨɜ 45° ±1' 

  

Ɋɢɫɭɧɨɤ 1 – ɗɫɤɢɡ ɞɟɬɚɥɢ 
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Ɋɢɫɭɧɨɤ 2 – ɑɟɪɬɟɠ ɞɟɬɚɥɢ 

 

 Ʉɨɥɶɰɨ ɢɡɝɨɬɨɜɥɟɧɨ ɢɡ ɫɬɚɥɢ 40ɏ ȽɈɋɌ 4543-71 - ɫɬɚɥɶ ɤɨɧɫɬɪɭɤɰɢɨɧɧɚɹ 

ɥɟɝɢɪɨɜɚɧɧɚɹ, ɯɪɨɦɢɫɬɚɹ.  

ɋɬɚɥm 40ɏ ɫɨɞɟɪɠɚɧɢɹ – ɨɬ 0,36 ɞɨ 0,44% ɭɝɥɟɪɨɞɚ, ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɨɣ 

ɥɟɝɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ – ɯɪɨɦɚ, ɞɨɥɹ ɤɨɬɨɪɨɝɨ ɜ ɫɨɫɬɚɜɟ ɨɬ 0,8 ɞɨ 1,1%. 

Ɉɫɬɚɥɶɧɵɟ ɩɪɢɦɟɫɢ: 

 ɤɪɟɦɧɢɣ (Si) – ɨɬ 0,17 ɞɨ 0,37%; 

 ɦɚɪɝɚɧɟɰ (Mn) – ɨɬ 0,5 ɞɨ 0,8%; 

 ɧɢɤɟɥɶ (Ni) – ɞɨ 0,3%; 

 ɫɟɪɚ (S) – ɞɨ 0,035%; 

 ɮɨɫɮɨɪ (P) – ɞɨ 0,035%; 

 ɦɟɞɶ (ɋu) – lɞɨ 0,3%. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɥɚɜɚ: ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ıɌ = 440 Ɇɉɚ; 

ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ıȼ = 650 Ɇɉɚ; ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɭɠɟɧɢɟ Ψ = 

40%; ɩɥɨɬɧɨɫɬɶ ρ = 7825 ɤɝ/ɦ3. 

Ⱦɥɹ ɞɚɧɧɨɣ ɞɟɬɚɥɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  
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1.2 ȼɵɛɨɪ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɢ ɟɝɨ ɨɩɢɫɚɧɢɟ 

 

ɉɪɟɞɥɚɝɚɸ ɜ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɤɨɥɶɰɚ ɜɵɛɪɚɬɶ ɦɟɬɨɞ 

ɲɬɚɦɩɨɜɤɢ ɧɚ ɄȽɒɉ ɜ ɨɬɤɪɵɬɵɯ ɲɬɚɦɩɚɯ. 

Ʉɪɢɜɨɲɢɩɧɵɟ ɝɨɪɹɱɟɲɬɚɦɩɨɜɨɱɧɵɟ ɩɪɟɫɫɚ (ɄȽɒɉ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɦɨɥɨɬɚɦɢ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɉɨɜɵɲɟɧɧɚɹ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɚɟɦɵɯ ɩɨɤɨɜɨɤ ɛɥɚɝɨɞɚɪɹ ɩɨɫɬɨɹɧɫɬɜɭ ɯɨɞɚ 

ɩɪɟɫɫɚ ɢ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɧɢɠɧɟɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨɥɡɭɧɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɭɦɟɧɶɲɢɬɶ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɨɤɨɜɨɤ ɩɨ ɜɵɫɨɬɟ. 

- ɍɜɟɥɢɱɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɚɥɥɚ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɟɟ 

ɫɨɜɟɪɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɲɬɚɦɩɨɜ, ɫɧɚɛɠɟɧɧɵɯ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ 

ɜɵɬɚɥɤɢɜɚɬɟɥɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɲɬɚɦɩɨɜɨɱɧɵɟ ɭɤɥɨɧɵ, ɩɪɢɩɭɫɤɢ, 

ɧɚɩɭɫɤɢ, ɞɨɩɭɫɤɢ ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɧɨɦɢɢ ɦɟɬɚɥɥɚ ɢ ɭɦɟɧɶɲɟɧɢɸ 

ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɩɨɤɨɜɨɤ ɪɟɡɚɧɢɟɦ. 

- ɍɥɭɱɲɟɧɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɜɫɥɟɞɫɬɜɢɟ ɦɟɧɶɲɢɯ ɲɭɦɨɜɵɯ ɷɮɮɟɤɬɨɜ, 

ɜɢɛɪɚɰɢɢ, ɢ ɫɨɬɪɹɫɟɧɢɹ ɩɨɱɜɵ, ɱɟɦ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɦɨɥɨɬɚɯ, ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɩɨɤɨɣɧɵɦ ɛɟɡɭɞɚɪɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɤɥɚɞɱɢɤɨɜ ɡɚɝɨɬɨɜɨɤ. 

- Ȼɨɥɟɟ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɞɟɮɨɪɦɚɰɢɹ ɧɚ ɩɪɟɫɫɟ ɜ 

ɤɚɠɞɨɦ ɪɭɱɶɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɨɞɢɧ ɯɨɞ, ɚ ɧɚ ɦɨɥɨɬɟ ɡɚ ɧɟɫɤɨɥɶɤɨ ɭɞɚɪɨɜ. 

- Ȼɨɥɟɟ ɜɵɫɨɤɨɦɭ ɄɉȾ, ɞɨɫɬɢɝɚɸɳɟɦɭ 6…8%; ɷɤɨɧɨɦɢɱɟɫɤɢɣ 

(ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɷɧɟɪɝɢɢ ɬɨɩɥɢɜɚ) ɄɉȾ ɩɪɟɫɫɚ ɜ 2…4 ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɭ 

ɦɨɥɨɬɚ. 

- ɋɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɚ ɦɟɬɚɥɥɚ 

ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɩɨɤɨɜɤɢ ɞɟɬɚɥɢ ɤɨɥɶɰɨ: 

1. Ƚɪɭɩɩɚ ɫɬɚɥɢ Ɇ2. 

2. ɋɬɟɩɟɧɶ ɫɥɨɠɧɨɫɬɢ ɩɨɤɨɜɤɢ ɋ2. 

3. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɩɨɤɨɜɤɢ Ɍ4. 

4. ɂɫɯɨɞɧɵɣ ɢɧɞɟɤɫ ɩɨɤɨɜɤɢ 13. 
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5. ɂɡɨɝɧɭɬɨɫɬɶ ɨɫɢ ɧɟ ɛɨɥɟɟ 1ɦɦ. 

6. ɋɦɟɳɟɧɢɟ ɩɨ ɥɢɧɢɢ ɪɚɡɴёɦɚ ɧɟ ɛɨɥɟɟ 0,8ɦɦ. 

7. ȼɧɭɬɪɟɧɧɢɟ ɲɬɚɦɩɨɜɨɱɧɵɟ ɭɤɥɨɧɵ 7°. 

8. ɇɚɪɭɠɧɵɟ ɲɬɚɦɩɨɜɨɱɧɵɟ ɭɤɥɨɧɵ 5° 

9. Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɣ 3ɦɦ. 

10. Ɂɚɭɫɟɧɟɰ ɩɨ ɩɟɪɢɦɟɬɪɭ ɫɪɟɡɚ ɧɟ ɛɨɥɟɟ 1,1ɦɦ. 

11. Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɨɤɚɥɢɧɵ ɝɚɥɬɨɜɤɨɣ ɢɥɢ ɞɪɨɛɶɸ. 

 

1.3 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ ɜɵɛɢɪɚɟɦ ɫɬɚɧɤɢ ɫ ɑɉɍ. ɉɪɟɢɦɭɳɟɫɬɜɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ, ɥɸɛɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫ ɑɉɍ ɹɜɥɹɟɬɫɹ ɝɢɛɤɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɣ ɩɟɪɟɧɚɥɚɞɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɵɛɢɪɚɸ ɫɬɚɧɨɤ ɬɨɤɚɪɧɵɣ ɫ ɑɉɍ HȺȺS SL-30. 

 

 

Ɋɢɫɭɧɨɤ 3  ɬɨɤɚɪɧɵɣ ɫɬɚɧɨɤ ɫ ɑɉɍ HȺȺS SL-30  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɋNɋ Hɚɚs 

Ɇɚɤɫ. ɞɥɢɧɚ ɬɨɱɟɧɢɹ 864 ɦɦ 

Ɇɚɤɫ. Ɉ ɬɨɱɟɧɢɹ ɧɚɞ ɫɭɩɩɨɪɬɨɦ 432 ɦɦ 

Ɇɚɤɫ. Ɉ ɧɚɞ ɫɬɚɧɢɧɨɣ 762 ɦɦ 

Ɉɬɜɟɪɫɬɢɟ ɜ ɲɩɢɧɞɟɥɟ Ɉ 76 ɦɦ 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɦɟɫɬ ɜ ɪɟɜɨɥɶɜɟɪɟ 12 ɩɨɡ. 

Ɉɛɨɪɨɬɵ ɲɩɢɧɞɟɥɹ 3400 ɨɛ / ɦɢɧ. 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɤɚ 22 ɤȼɬ 

Ƚɚɛɚɪɢɬɵ ɫɬɚɧɤɚ Ⱦɯɒɯȼ 3900 ɯ 2000 ɯ 1900 ɦɦ 

ȼɟɫ ɫɬɚɧɤɚ 7250 ɤɝ 

 

Ⱦɥɹ ɜɫɟɯ ɮɪɟɡɟɪɧɵɯ ɨɩɟɪɚɰɢɣ ɜɵɛɢɪɚɸ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 

ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ TȺJMȺɋ-ZPS H630  

 

Ɋɢɫɭɧɨɤ 4 – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ TȺJMȺɋ-

ZPS H630 
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Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ TȺJMȺɋ-ZPS H630 - 

ɫɬɚɧɨɤ ɫ ɱɟɬɵɪɶɦɹ ɭɩɪɚɜɥɹɟɦɵɦɢ ɨɫɹɦɢ. Ʉɥɚɫɫɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɰɟɧɬɪɚ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɫɦɟɧɵ ɩɚɥɟɬ ɢ ɑɉɍ-ɭɩɪɚɜɥɹɟɦɵɦ ɫɬɨɥɨɦ. Ʉɨɧɰɟɩɰɢɹ ɫɬɚɧɤɚ ɩɨɫɬɪɨɟɧɚ ɧɚ Ɍ-

ɨɛɪɚɡɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫɬɚɧɢɧɵ ɫ ɩɨɩɟɪɟɱɧɨ- ɩɟɪɟɦɟɳɚɟɦɨɣ ɫɬɨɣɤɨɣ (ɨɫɶ ɏ), 

ɩɨ ɤɨɬɨɪɨɣ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɲɩɢɧɞɟɥɶɧɚɹ ɛɚɛɤɚ 

(ɨɫɶ Y). ɉɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ Z ɜɵɩɨɥɧɹɟɬ ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ (ɨɫɶ ȼ) ɫ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɶɸ. 

Ɍɚɛɥɢɰɚ 2.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ TȺJMȺɋ-ZPS H630 Ɂɧɚɱɟɧɢɹ 

ɉɟɪɟɦɟɳɟɧɢɟ - ɨɫɶ ɏ (ɋɬɨɣɤɚ), ɦɦ 750 

ɉɟɪɟɦɟɳɟɧɢɟ - ɨɫɶ Y (ɒɩɢɧɞɟɥɶɧɚɹ ɛɚɛɤɚ), ɦɦ 700 

ɉɟɪɟɦɟɳɟɧɢɟ - ɨɫɶ Z (ɩɨɜɨɪɨɬɧɵɣ ɫɬɨɥ), ɦɦ 770 

ɉɪɟɞɟɥɵ ɜɪɚɳɟɧɢɹ ɫɬɨɥɚ - ɨɫɶ ȼ, ɝɪɚɞ. 360 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɞɟɬɚɥɢ (ɞɢɚɦ. 

ɜɵɫɨɬɚ), ɦɦ 
750 ɯ 800 

Ɋɚɛɨɱɢɟ ɩɨɞɚɱɢ ɩɨ ɨɫɹɦ X, Y, Z, ɦ/ɦɢɧ 50 

ɍɫɤɨɪɟɧɧɚɹ ɩɨɞɚɱɚ ɩɨ ɨɫɹɦ X, Y, Z, ɦ/ɦɢɧ 50 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ - ɨɫɶ ȼ, ɦɢɧ-1 8 

ɍɫɤɨɪɟɧɢɟ ɩɨ ɨɫɹɦ X, Y, Z, ɦ/ɫ2 5 

Ɋɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɚɥɟɬɵ, ɦɦ 630 ɯ 630 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɚɥɟɬɵ, ɤɝ 800 

Ɍɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɚɥɟɬ (Ɋ), ɦɦ 0,01 

ɉɨɜɬɨɪɹɟɦɚɹ ɬɨɱɧɨɫɬɶ ɩɨ ɨɫɹɦ X, Y, Z, ɦɦ 0,006 
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ɉɨɜɬɨɪɹɟɦɚɹ ɬɨɱɧɨɫɬɶ ɩɨ ɨɫɢ ȼ, ɦɦ 3" 

Ʉɨɥɢɱɟɫɬɜɨ ɩɚɥɟɬ, ɲɬ 2 

ȼɪɟɦɹ ɫɦɟɧɵ ɩɚɥɟɬ, ɫɟɤɭɧɞ 10 

Ɍɨɱɧɨɫɬɶ ɫɦɟɧɵ ɩɚɥɟɬ, ɦɦ 0,01 

Ɍɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨ ɨɫɹɦ X, Y, Z, ɦɦ 0.01 

Ɍɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨ ɨɫɢ ȼ, ɦɦ 6" 

ȿɦɤɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɦɚɝɚɡɢɧɚ, ɲɬ 56 

ȼɪɟɦɹ ɫɦɟɧɵ ɢɧɫɬɪɭɦɟɧɬɚ, ɫɟɤ. 3,1 

Ƚɚɛɚɪɢɬɵ ɮɪɟɡɟɪɧɨɝɨ ɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɰɟɧɬɪɚ ɜ 

ɩɥɚɧɟ, Ⱦ ɯ ɒ, ɦɦ 

5 800 ɯ 3 

140 

ȼɵɫɨɬɚ ɫɬɚɧɤɚ, ɦɦ 3 260 

Ɇɚɫɫɚ ɫɬɚɧɤɚ, ɤɝ 17 000 

ȼɚɪɢɚɧɬɵ ɲɩɢɧɞɟɥɟɣ   

ɒɩɢɧɞɟɥɶ HSK-Ⱥ63 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 18 000 

Ɍɢɩ ɩɟɪɟɞɚɱɢ ɩɥɚɧɟɬɚɪɧɚɹ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ / ɫ ɩɟɪɟɝɪɭɡɤɨɣ S6 - 40%, 

ɤȼɬ 
25 / 31 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ / ɋ ɩɟɪɟɝɪɭɡɤɨɣ ɩɪɢ S6 - 40%, ɇɦ 159 / 157 

ɒɩɢɧɞɟɥɶ ISɈ 50 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 8 000 
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ɉɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ / ɫ ɩɟɪɟɝɪɭɡɤɨɣ S6 - 

40%, ɤȼɬ 
20 / 30 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ / ɋ ɩɟɪɟɝɪɭɡɤɨɣ ɩɪɢ S6 - 40%, ɇɦ 306 / 458 

Ɍɢɩ ɩɟɪɟɞɚɱɢ 
ɦɨɬɨɪ-

ɲɩɢɧɞɟɥɶ 

ɒɩɢɧɞɟɥɶ HSK-Ⱥ100 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 14 000 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ / ɫ ɩɟɪɟɝɪɭɡɤɨɣ S6 - 

40%, ɤȼɬ 
25 / 37 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ / ɋ ɩɟɪɟɝɪɭɡɤɨɣ ɩɪɢ S6 - 40%, ɇɦ 159 / 236 

 

Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɲɥɢɮɨɜɚɧɢɹ ɜɵɛɢɪɚɸ ɫɬɚɧɨɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 

ɤɪɭɝɥɨɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ + ɜɧɭɬɪɢ ɲɥɢɮɨɜɚɥɶɧɵɣ ɫɬɚɧɨɤ Bɚhmuller 122-

0 ɋNɋ  

 

Ɋɢɫɭɧɨɤ 5 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ SINUMERIɋ 

Ⱦɥɢɧɚ ɲɥɢɮɨɜɚɧɢɹ 100 ɦɦ 

ɉɟɪɟɦɟɳɟɧɢɟ ɩɨ ɨɫɹɦ X / Z 200 ɯ 300 ɦɦ 

Ɉɛɨɪɨɬɵ ɲɩɢɧɞɟɥɹ 120000 ɨɛ/ɦɢɧ 

Ɇɨɳɧɨɫɬɶ ɲɩɢɧɞɟɥɹ 2.2 ɤȼɬ 

ɋɤɨɪɨɫɬɶ ɪɚɛɨɱɟɣ ɩɨɞɚɱɢ 0-8 ɦ/ɦɢɧ 

Ƚɚɛɚɪɢɬɵ ɫɬɚɧɤɚ Ⱦɯɒ 5200 x 3000 ɦɦ 

 

1.4 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɫɬɚɜɥɟɧɢɟ 
ɨɩɟɪɚɰɢɨɧɧɵɯ ɷɫɤɢɡɨɜ. 

Ɍɚɛɥɢɰɚ 4.  

№ 

ɨɩɟɪɚɰɢɢ 

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɷɫɤɢɡ  Ⱦɨɩɭɫɤɢ ɢ 

Ɍɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ 

000 

Ɂɚɝɨɬɨɜɢɬɟɥɶ-

ɧɚɹ 

 

Ɍ2R000=1.4 

Ɍ2r000=1.0 

ɌȺ000=1.0 

ʘ (2000 4000) = 

0.8 

20=40=1.0 
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005 

Ɍɨɤɚɪɧɚɹ 

ɑɉɍ 

ɉɨɞɪɟɡɚɧɢɟ 

ɬɨɪɰɚ 

(ɩɨɜɟɪɯɧɨɫɬɶ 

1), 

Ɋɚɫɬɚɱɢɜɚɧɢɟ 

ɨɬɜɟɪɫɬɢɣ, 

(ɩɨɜɟɪɯɧɨɫɬɶ 

4 ɢ 6).. 

 

ɌȻ005=0.22 

Ɍ2r005=0.12 

Ɍ2B005=0.12 

ɌȺ005=0.39 

ʘ (2005 4005) = 

0.2 

010 

Ɍɨɤɚɪɧɚɹ 

ɑɉɍ 

ɉɨɞɪɟɡɚɧɢɟ 

ɬɨɪɰɚ  

(ɩɨɜɟɪɯɧɨɫɬɶ 

1), 

ɇɚɪɭɠɧɚɹ 

ɨɛɪɚɛɨɬɤɚ 

(ɩɨɜɟɪɯɧɨɫɬɶ 

2). 

  

Ɍ2R010=0.14 

ɌȺ010=0.16 

ʘ (2000 4005) = 

0.0.8 
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015. 1 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ ɧɚ 

ɑɉɍ 

Ɏɪɟɡɟɪɨɜɚɧɢɟ 

ɩɚɡɨɜ 

ɌȽ015=0.15 

ɌȾ015=0.13 

015. 2 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ ɧɚ 

ɑɉɍ 

Ɏɪɟɡɟɪɨɜɚɧɢɟ 

ɩɚɡɨɜ (8 

ɩɚɡɨɜ) 

 

Ɍɀ020=0.12 

Ɍȿ020=0.13 
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015. 3 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ. 

ɋɜɟɪɥɟɧɢɟ 

ɨɬɜɟɪɫɬɢɣ (16 

ɨɬɜɟɪɫɬɢɣ) 

 

Ɍ2F025=0,012 

015. 4 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ. 

Ɂɟɧɤɟɪɨɜɚɧɢɟ 

ɨɬɜɟɪɫɬɢɣ (16 

ɨɬɜɟɪɫɬɢɣ) 

 

Ɍ2G030=0.075 

Ɍ2Ɂ030=0.1 
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015. 5 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ.  

Ɂɟɧɤɟɪɨɜɚɧɢɟ 

ɨɬɜɟɪɫɬɢɣ (16 

ɨɬɜɟɪɫɬɢɣ) 

 

Ɍ2ɇ035=0,14 

Ɍɂ035=0,21 

015. 6 ɩɟɪɟɯɨɞ 

 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ. 

ɇɚɪɟɡɚɧɢɟ 

ɪɟɡɶɛɵ (16 

ɨɬɜɟɪɫɬɢɣ)  

 

ɌɆ040=0,18 

ɌɄ040=0,18 
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015. 7 ɩɟɪɟɯɨɞ 

Ɏɪɟɡɟɪɧɚɹ 

ɨɩɟɪɚɰɢɹ ɧɚ 

ɑɉɍ 

Ɏɪɟɡɟɪɨɜɚɧɢɟ 

ɩɚɡɨɜ ( 8 

ɩɚɡɨɜ) 

 

ɌɅ045=0,18 

ɌɊ045=0,18 

020 

ɒɥɢɮɨɜɚɧɢɟ 

ɨɬɜɟɪɫɬɢɹ 4. 

 

 

Ɍ2r050=0,046 

ʘ (2010 4050) = 

0.08 

 

1.5 Ɋɚɡɦɟɪɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
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Ⱦɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɦɚɪɲɪɭɬɚ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɦ ɥɢɧɟɣɧɵɣ ɢ 

ɞɢɚɦɟɬɪɚɥɶɧɵɣ ɪɚɡɦɟɪɧɵɟ ɚɧɚɥɢɡɵ. Ɋɚɡɦɟɪɧɵɣ ɚɧɚɥɢɡ ɦɧɟ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɰɢɨɧɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɩɪɢɩɭɫɤɨɜ ɧɚ ɨɛɪɚɛɨɬɤɭ.  

ɋɯɟɦɚ ɥɢɧɟɣɧɨɝɨ ɪɚɡɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ

 

 

Ɋɢɫɭɧɨɤ 6  

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɯɟɦɭ ɪɚɡɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɞɥɹ 

ɩɪɢɩɭɫɤɨɜ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɡɦɟɪɨɜ ɧɟɬ ɡɚɦɵɤɚɸɳɢɯ ɡɜɟɧɶɟɜ [ݖଵ଴ଵ଴|] = ଴ଵ଴ܣ − |଴ଵ଴ܣ
[ଵ଴ଵ଴ݖ]  = |଴଴ହܣ −  ଴ଵ଴ܣ
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[|ଷ଴଴ହݖ] = ଴଴ହܣ − |଴଴ହܣ
[ଷ଴଴ହݖ]  = ଴଴଴ܣ −  ଴଴ହܣ

 

ɋɯɟɦɚ ɞɢɚɦɟɬɪɚɥɶɧɨɝɨ ɪɚɡɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ

 

 

Ɋɢɫɭɧɨɤ 7 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɯɟɦɭ ɪɚɡɦɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɞɥɹ 

ɩɪɢɩɭɫɤɨɜ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɡɦɟɪɨɜ ɧɟɬ ɡɚɦɵɤɚɸɳɢɯ ɡɜɟɧɶɟɜ [ݖଶ଴ଵ଴] = ܴ଴଴଴ − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ଴ଵ଴ [ݖଶ଴ଵ଴|] = ܴ଴ଵ଴ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ଴ଵ଴|
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[ସ଴ହ଴ݖ] = 𝑟଴ହ଴ − ቀʹ଴ଵ଴|Ͷ଴ହ଴ቁ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − 𝑟଴଴ହ||
[|ସ଴଴ହݖ]  = 𝑟଴଴ହ| − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ሺʹ଴଴଴Ͷ଴଴ହሻ − 𝑟଴଴ହ [ݖସ଴଴ହ] = 𝑟଴଴ହ − ሺʹ଴଴଴Ͷ଴଴ହሻ − ሺʹ଴଴଴Ͷ଴଴଴ሻ − 𝑟଴଴଴ 

ɍɪɚɜɧɟɧɢɹ ɪɟɲɚɟɦ ɦɟɬɨɞɨɦ Ɇɚɤɫɢɦɭɦ – ɦɢɧɢɦɭɦ.  [ݖଵ௠௜௡଴ଵ଴| ] = ௠௜௡଴ଵ଴ܣ − |௠𝑎௫଴ଵ଴ܣ
ଵ௠௜௡଴ଵ଴ݖ]  ] = |௠௜௡଴଴ହܣ − ௠𝑎௫଴ଵ଴ܣ |ଷ௠௜௡଴଴ହݖ]  ] = ௠௜௡଴଴ହܣ − |௠𝑎௫଴଴ହܣ
ଷ௠௜௡଴଴ହݖ]  ] = ௠௜௡଴଴଴ܣ − ௠𝑎௫଴଴ହܣ ଷ௠௜௡଴଴ହݖ]  ] = ௠௜௡଴଴ହܣ − |௠𝑎௫଴଴ହܣ
|ଷ௠௜௡଴଴ହݖ]  ] = ௠௜௡଴଴଴ܣ − ௠𝑎௫଴଴ହܣ ଶ௠௜௡଴ଵ଴ݖ]  ] = ܴ௠௜௡଴଴଴ − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ௠𝑎௫଴ଵ଴ |ଶ௠௜௡଴ଵ଴ݖ]  ] = ܴ௠௜௡଴ଵ଴ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ௠𝑎௫଴ଵ଴|

ସ௠௜௡଴ହ଴ݖ]  ] = 𝑟௠௜௡଴ହ଴ − ቀʹ଴ଵ଴|Ͷ଴ହ଴ቁ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − 𝑟௠𝑎௫଴଴ହ||
|ସ௠௜௡଴଴ହݖ]  ] = 𝑟௠௜௡଴଴ହ| − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ሺʹ଴଴଴Ͷ଴଴ହሻ − 𝑟௠𝑎௫଴଴ହ ସ௠௜௡଴଴ହݖ]  ] = 𝑟௠௜௡଴଴ହ − ሺʹ଴଴଴Ͷ଴଴ହሻ − ሺʹ଴଴଴Ͷ଴଴଴ሻ − 𝑟௠𝑎௫଴଴଴  

Ɉɩɪɟɞɟɥɢɦ ɦɢɧɢɦɚɥɶɧɵɟ ɩɪɢɩɭɫɤɢ ɩɨ ɮɨɪɦɭɥɟ (1.1): ݖ௠௜௡ = ܴ௭ + ℎ, 
ɝɞɟ RZ – ɜɵɫɨɬɚ ɧɟɪɨɜɧɨɫɬɟɣ ɩɪɨɮɢɥɹ, ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɧɚ ɩɪɟɞɵɞɭɳɟɣ 

ɨɩɟɪɚɰɢɢ, ɦɦ; 

h – ɝɥɭɛɢɧɚ ɞɟɮɟɤɬɧɨɝɨ ɫɥɨɹ, ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɨɩɟɪɚɰɢɢ, 

ɦɦ. [ݖଵ௠௜௡଴ଵ଴| ] = Ͳ,Ͳʹͷ + Ͳ,Ͳʹͷ = Ͳ,Ͳͷˏˏ [ݖଵ௠௜௡଴ଵ଴ ] = Ͳ,Ͳͷ + Ͳ,Ͳͷ = Ͳ,ͳˏˏ [ݖଷ௠௜௡଴଴ହ| ] = Ͳ,Ͳʹͷ + Ͳ,Ͳʹͷ = Ͳ,Ͳͷˏˏ [ݖଷ௠௜௡଴଴ହ ] = Ͳ,Ͳͷ + Ͳ,Ͳͷ = Ͳ,ͳˏˏ [ݖଶ௠௜௡଴ଵ଴| ] = Ͳ,Ͳͷ + Ͳ,Ͳͷ = Ͳ,ͳˏˏ  

(1.1) (1.1) 
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ଶ௠௜௡଴ଵ଴ݖ] ] = Ͳ,ͳ + Ͳ,ͳ = Ͳ,ʹˏˏ  [ݖସ௠௜௡଴ହ଴ ] = Ͳ,Ͳͷ − Ͳ,ͳͲ = Ͳ,ͳͷˏˏ  [ݖସ௠௜௡଴଴ହ| ] = Ͳ,Ͳʹͷ + Ͳ,Ͳʹͷ = Ͳ,Ͳͷˏˏ [ݖସ௠௜௡଴଴ହ ] = Ͳ,ͳ + Ͳ,ͳ = Ͳ,ʹˏˏ 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɩɪɢɩɭɫɤɨɜ ɪɚɫɫɱɢɬɚɟɦ ɞɨ ɤɨɧɰɚ 

ɭɪɚɜɧɟɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɢɩɭɫɤɢ.  [ݖଵ௠௜௡଴ଵ଴| ] = ௠௜௡଴ଵ଴ܣ − |௠𝑎௫଴ଵ଴ܣ
 Ͳ.Ͳͷ = ௠௜௡଴ଵ଴ܣ − ͵Ͷ.ͳ͸ ܣ௠௜௡଴ଵ଴ = ͵Ͷ.ͳ͸ + Ͳ.Ͳͷ = ͵Ͷ.ʹͳˏˏ ܣ௠𝑎˘଴ଵ଴ = ௠௜௡଴ଵ଴ܣ + ʡܣ଴ଵ଴ ܣ௠𝑎˘଴ଵ଴ = ͵Ͷ.ʹͳ + Ͳ.ʹͷ = ͵Ͷ.Ͷ͸ˏˏ ܣ଴ଵ଴ = ͵Ͷ.Ͷ͸−଴,ଶହˏˏ [ݖଵ௠𝑎˘଴ଵ଴| ] = |ଵ௠௜௡଴ଵ଴ݖ] ] + 𝛴ʡ [ݖଵ௠𝑎˘଴ଵ଴| ] = Ͳ,Ͳͷ + Ͳ,ͳ͸ + Ͳ,ʹͷ = Ͳ,ͻˏˏ [ݖଵ௠௜௡଴ଵ଴ ] = |௠௜௡଴଴ହܣ − ௠𝑎௫଴ଵ଴ܣ  Ͳ.ͳ = |௠௜௡଴଴ହܣ − ͵Ͷ.Ͷ͸ ܣ௠௜௡଴଴ହ| = ͵Ͷ.Ͷ͸ + Ͳ.ͳ = ͵Ͷ.ͷ͸ˏˏ ܣ௠𝑎௫଴଴ହ| = |௠௜௡଴଴ହܣ + ʡܣ଴଴ହ|
|௠𝑎௫଴଴ହܣ  = ͵Ͷ.ͷ͸ + Ͳ.͵ͻ = ͵Ͷ.ͻͷˏˏ ܣ଴଴ହ| = ͵Ͷ.ͻͷ−଴.ଷଽˏˏ [ݖଵ௠𝑎˘଴ଵ଴ ] = ଵ௠௜௡଴ଵ଴ݖ] ] + 𝛴ʡ [ݖଵ௠𝑎˘଴ଵ଴ ] = Ͳ.ͳ + Ͳ.͵ͻ + Ͳ.ʹͷ = Ͳ,͹Ͷˏˏ [ݖଷ௠௜௡଴଴ହ ] = ௠௜௡଴଴ହܣ − |௠𝑎௫଴଴ହܣ
 Ͳ.Ͳͷ = ௠௜௡଴଴ହܣ − ͵Ͷ.ͻͷ ܣ௠௜௡଴଴ହ = ͵Ͷ.ͻͷ + Ͳ.Ͳͷ = ͵ͷ.ͲͲˏˏ ܣ௠𝑎௫଴଴ହ = ௠௜௡଴଴ହܣ + ʡܣ଴଴ହ ܣ௠𝑎௫଴଴ହ = ͵ͷ.ͲͲ + Ͳ.͸ʹ = ͵ͷ.͸ʹˏˏ 
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଴଴ହܣ = ͵ͷ.ͲͲ−଴.଺ଶˏˏ [ݖଷ௠𝑎˘଴଴ହ ] = ଷ௠௜௡଴଴ହݖ] ] + 𝛴ʡ [ݖଷ௠𝑎˘଴଴ହ ] = Ͳ.Ͳͷ + Ͳ.͸ʹ + Ͳ.͵ͻ = Ͳ.ͺ͵ˏˏ [ݖଷ௠௜௡଴଴ହ| ] = ௠௜௡଴଴଴ܣ − ௠𝑎௫଴଴ହܣ  Ͳ.ͳ = ௠௜௡଴଴଴ܣ − ͵ͷ.͸ʹ ܣ௠௜௡଴଴଴ = ͵ͷ.͸ʹ + Ͳ.ͳ = ͵ͷ.͹ʹˏˏ ܣ௠𝑎௫଴଴଴ = ௠௜௡଴଴଴ܣ + ʡܣ଴଴଴ ܣ௠𝑎௫଴଴଴ = ͵ͷ.͹ʹ + ͳ = ͵͸.͹ʹˏˏ ܣ଴଴଴ = ͵͸.͹ʹ−ଵˏˏ [ݖଷ௠𝑎௫଴଴ହ| ] = |ଷ௠௜௡଴଴ହݖ] ] + 𝛴ʡ [ݖଷ௠𝑎௫଴଴ହ| ] = Ͳ.ͳ + ͳ + Ͳ.͸ʹ = ͳ.͹ʹˏˏ [ݖଶ௠௜௡଴ଵ଴| ] = ܴ௠௜௡଴ଵ଴ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ௠𝑎௫଴ଵ଴|
 Ͳ.ͳ = ܴ௠௜௡଴ଵ଴ − Ͳ.ͲͶ − Ͳ.Ͳ͸ − ͸ͷ ܴ௠௜௡଴ଵ଴ = ͸ͷ + Ͳ.ͲͶ + Ͳ.Ͳ͸ + Ͳ.ͳ = ͸ͷ,ʹˏˏ ܴ௠𝑎௫଴ଵ଴ = ܴ௠௜௡଴ଵ଴ + ʡܴ଴ଵ଴ ܴ௠𝑎௫଴ଵ଴ = ͸ͷ.ʹ + Ͳ.͵ͳͷ = ͸ͷ.ͷͳͷ ˏˏ ʹܴ଴ଵ଴ = ͳ͵ͳ.Ͳ͵−଴.଺ଷˏˏ [ݖଶ௠𝑎௫଴ଵ଴| ] = |ଶ௠௜௡଴ଵ଴ݖ] ] + 𝛴ʡ [ݖଶ௠𝑎௫଴ଵ଴| ] = Ͳ.ͳ + Ͳ.ͲͶ + Ͳ.Ͳ͸ + Ͳ.͵ͳͷ + Ͳ.Ͳ͹ = Ͳ,ͷͻˏˏ [ݖଶ௠௜௡଴ଵ଴ ] = ܴ௠௜௡଴଴଴ − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ቀʹ଴ଵ଴Ͷ଴଴ହ||ቁ − ܴ௠𝑎௫଴ଵ଴  Ͳ.ʹ = ܴ௠௜௡଴଴଴ − Ͳ.ͳ − Ͳ.Ͳ͸ − ͸ͷ,ͷͳͷ ܴ௠௜௡଴଴଴ = ͸ͷ.ͷͳͷ + Ͳ.ͳ + Ͳ.ͳ + Ͳ.Ͳ͸ = ͸ͷ.͹͹ͷˏˏ ܴ௠𝑎௫଴଴଴ = ܴ௠௜௡଴଴଴ + ʡܴ଴଴଴ ܴ௠𝑎௫଴଴଴ = ͸ͷ.͹͹ͷ + Ͳ.͹ = ͸͸.Ͷ͹ͷˏˏ ʹܴ଴଴଴ = ͳ͵ʹ.ͻͷ−ଵ.ସˏˏ [ݖଶ௠𝑎௫଴ଵ଴ ] = ଶ௠௜௡଴ଵ଴ݖ] ] + 𝛴ʡ [ݖଶ௠𝑎௫଴ଵ଴ ] = Ͳ.ʹ + Ͳ.ʹ + Ͳ.ͳʹ + ͳ.Ͷ + Ͳ.͸͵ = ʹ.͵ͷˏˏ 
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ସ௠௜௡଴ହ଴ݖ] ] = 𝑟௠௜௡଴ହ଴ − ቀʹ଴ଵ଴|Ͷ଴ହ଴ቁ − ቀʹ଴ଵ଴|Ͷ଴଴ହ||ቁ − 𝑟௠𝑎௫଴଴ହ||
 Ͳ.Ͳͳͷ = ͵ͷ − Ͳ.Ͳ͵ − Ͳ.ͲͶ − 𝑟௠𝑎௫଴଴ହ||

 𝑟௠𝑎௫଴଴ହ|| = ͵ͷ − Ͳ.Ͳ͵ − Ͳ.ͲͶ − Ͳ.Ͳͳͷ = ͵Ͷ.ͻʹʹͷˏˏ 𝑟௠௜௡଴଴ହ|| = 𝑟௠𝑎௫଴଴ହ|| − ܶ𝑟଴଴ହ||
 𝑟௠௜௡଴଴ହ|| = ͵Ͷ.ͻʹʹͷ − Ͳ.Ͳ͸ = ͵Ͷ.ͻͺʹͷˏˏ ʹ𝑟଴଴ହ|| = ͸ͻ.͹ʹͷ+଴.ଵଶˏˏ [ݖସ௠𝑎௫଴ହ଴ ] = ସ௠௜௡଴ହ଴ݖ] ] + 𝛴ʡ [ݖସ௠𝑎௫଴ହ଴ ] = Ͳ.Ͳͳͷ + Ͳ.ͲͶ + Ͳ.Ͳ͵ + Ͳ.Ͳʹ͵ + Ͳ.Ͳ͸ = Ͳ.ͳ͸ͺˏˏ [ݖସ௠௜௡଴଴ହ| ] = 𝑟௠௜௡଴଴ହ| − ቀʹ଴଴଴Ͷ଴଴ହ|ቁ − ሺʹ଴଴଴Ͷ଴଴ହሻ − 𝑟௠𝑎௫଴଴ହ  Ͳ.Ͳͷ = ͵Ͷ.ͻͺʹͷ − Ͳ.ͳ − Ͳ.ͳͷ − 𝑟௠𝑎௫଴଴ହ  𝑟௠𝑎௫଴଴ହ = ͵Ͷ.ͻͺʹͷ − Ͳ.ͳ − Ͳ.ͳͷ − Ͳ.Ͳͷ = ͵Ͷ.ͷͺ͹ͷˏˏ 𝑟௠௜௡଴଴ହ = 𝑟௠𝑎௫଴଴ହ − ܶ𝑟଴଴ହ 𝑟௠௜௡଴଴ହ = ͵Ͷ.ͷͺ͹ͷ − Ͳ.͵ = ͵Ͷ.Ͷ͵͹ͷˏˏ ʹ𝑟଴଴ହ = ͸ͺ.ͺ͹ͷ+଴.ଷˏˏ [ݖସ௠𝑎௫଴଴ହ| ] = |ସ௠௜௡଴଴ହݖ] ] + 𝛴ʡ [ݖସ௠𝑎௫଴଴ହ| ] = Ͳ.Ͳͷ + Ͳ.ͳ + Ͳ.ͳͷ + Ͳ.ͳͷ + Ͳ.Ͳ͸ = Ͳ,ͷͳˏˏ [ݖସ௠௜௡଴଴ହ ] = 𝑟௠௜௡଴଴ହ − ሺʹ଴଴଴Ͷ଴଴ହሻ − ሺʹ଴଴଴Ͷ଴଴଴ሻ − 𝑟௠𝑎௫଴଴଴  Ͳ.ͳ = ͵Ͷ.Ͷ͵͹ͷ − Ͳ.ͳͷ − Ͳ.͵ͷ − 𝑟௠𝑎௫଴଴଴  𝑟௠𝑎௫଴଴଴ = ͵Ͷ.Ͷ͵͹ͷ − Ͳ.ͳͷ − Ͳ.͵ͷ − Ͳ.ͳ = ͵͵.ͺͺ͹ͷˏˏ 𝑟௠௜௡଴଴଴ = 𝑟௠𝑎௫଴଴଴ − ܶ𝑟଴଴଴ 𝑟௠௜௡଴଴଴ = ͵͵.ͺͺ͹ͷ − Ͳ,ͷ = ͵͵.͵ͺ͹ͷˏˏ ʹ𝑟଴଴଴ = ͸͹.͹͹ͷ+ଵˏˏ [ݖସ௠𝑎௫଴଴ହ ] = ସ௠௜௡଴଴ହݖ] ] + 𝛴ʡ [ݖସ௠𝑎௫଴଴ହ ] = Ͳ.ͳ + Ͳ.ͳͷ + Ͳ.͵ͷ + Ͳ.ͷ + Ͳ.Ͳ͸ = ͳ,ͳ͸ˏˏ 

 

1.6 Ɋɟɠɢɦɵ ɪɟɡɚɧɢɹ  
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1.6.1. Ɍɨɤɚɪɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɉɩɟɪɚɰɢɹ 005, ɩɟɪɟɯɨɞ 2. Ɋɚɫɬɚɱɢɜɚɧɢɟ ɫɤɜɨɡɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɧɚ ɬɨɤɚɪɧɨɦ 

ɫɬɚɧɤɟ ɫ ɑɉɍ HȺȺS SL-30 ɪɚɡɦɟɪɨɦ 35.62, ɦɚɬɟɪɢɚɥ ɫɬɚɥɶ 40ɏ, ɱɟɪɧɨɜɚɹ 

ɨɛɪɚɛɨɬɤɚ. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɩɪɢ ɫɧɹɬɢɢ ɩɪɢɩɭɫɤɚ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ t = ͳ,ͳ͸ ˏˏ.  

ɇɚɡɧɚɱɚɟɦ ɩɨɞɚɱɭ ɩɨ ɬɚɛɥɢɰɟ 12 [4, ɫ. 268]. Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ ɲɟɪɨɯɨɜɚɬɨɫɬɢ 

ɩɨɜɟɪɯɧɨɫɬɢ Rɚ = 12,5 ɦɤɦ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɬɚɥɢ ɪɟɡɰɨɦ ɫ ɪɚɞɢɭɫɨɦ ɩɪɢ 

ɜɟɪɲɢɧɟ rɜ = 0,6 ɦɦ, S = 0,25ɦɦ/ɨɛ. 

ɇɚɡɧɚɱɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɟɡɰɚ. ɉɪɢ ɨɞɧɨɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ 

ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ Ɍ = 60 ɦɢɧ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (ɦ/ɦɢɧ), ɞɨɩɭɫɤɚɟɦɭɸ ɪɟɠɭɳɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɪɟɡɰɚ, ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: V = ʠV୘m·t౮·ୗ౯ KV . 

ɝɞɟ Ɍ – ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɢɧ, 

t – ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ, 

s – ɩɨɞɚɱɚ, ɦɦ/ɨɛ. 

ɂɡ ɬɚɛɥɢɰɵ 17 [4, ɫ. 269] ɜɵɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɟɣ ɮɨɪɦɭɥɵ: ɩɪɢ ɧɚɪɭɠɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɬɨɱɟɧɢɢ ɫ ɩɨɞɚɱɟɣ 

S ˃ 0,3 ɦɦ/ɨɛ, ɞɥɹ ɪɟɡɰɚ ɫ ɩɥɚɫɬɢɧɨɣ ɢɡ ɫɩɥɚɜɚ Ɍ15Ʉ6 ɧɚɯɨɞɢɦ ɋV = 350; x = 

0,12; y = =0,5; m = 0,28. 

Ʉɨɷɮɮɢɰɢɟɧɬ KV ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ 

ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ KɆV, ɫɨɫɬɨɹɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɢ KɉV, ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ KɂV, ɭɝɥɨɜ ɜ ɩɥɚɧɟ ɪɟɡɰɚ Kφv ɢ 

ɪɚɞɢɭɫɚ ɩɪɢ ɜɟɪɲɢɧɟ Krv.  

KMV =1,13; ɩɨ ɬɚɛɥɢɰɟ 4 [4, ɫ. 263] 

KɂV = 0,6; ɩɨ ɬɚɛ.6 [4,ɫ.263] 

(1.2) 
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ɞɥɹ φ = 800 , KφV = 1 ɩɨ ɬɚɛɥɢɰɟ 18 [4,ɫ. 271]. Ɉɫɬɚɥɶɧɵɟ ɩɨɩɪɚɜɨɱɧɵɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (ɞɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ) ɧɟ 

ɜɥɢɹɸɬ. 

 KrV = 1; KɉV = 1; 

ɋ ɭɱɟɬɨɦ ɧɚɣɞɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ   

V = 
ʠV୘m·t౮·ୗ౯ ·KMV KɉV KɂV KφV KrV , 

V = 
ଷ଴ଷଶ଼ଷ଴బ,మఴ·ଵ,ଵ଺బ,భమ·଴,ହଵబ,ఱ ·1,13 1 0,6 ·1·1 = 174 ɦ/ɦɢɧ . 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɣɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɟɡɚɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.3): n = ͳͲͲͲ ∙ Vπ ∙ D . 
ɝɞɟ V – ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɦ/ɦɢɧ, 

D – ɞɢɚɦɟɬɪ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ. 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ n = 
1000∙ͳ͹Ͷ
3,14∙ͳ͵Ͳ =͹ͳͻ ɨɛ/ɦɢɧ. 

Ɇɨɳɧɨɫɬɶ (ɤȼɬ), ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ, 

N = 
P౰Vଵ଴ଶ଴∙଺଴ 

ɋɢɥɚ ɪɟɡɚɧɢɹ (ɇ) ɩɨ ɮɨɪɦɭɥɟ (1.5)  P୸ = ͳͲ ʠP t୶ S୷ V୬ KP 

ɂɡ ɬɚɛɥɢɰɵ 22 [4, ɫ.273] ɜɵɩɢɫɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɟɣ 

ɮɨɪɦɭɥɵ. Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ ɋɊ = 300; x = 1; y = 0,75; n= 0. 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɄɊ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɢɡɜɟɞɟɧɢɟ ɪɹɞɚ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ 

ɝɟɨɦɟɬɪɢɢ ɪɟɡɰɚ: KP = KMP KφP KγP KλP K୰P 

ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ10 [4, ɫ. 264] ɢ 

ɬɚɛɥɢɰɟ 23 [4, ɫ. 275]. 

ɉɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚ ɫɢɥɭ ɪɟɡɚɧɢɹ: 

(1.3) 

(1.4) 

(1.5) 
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KMP  =1; 

KφP = 0,89, ɬɚɤ ɤɚɤ φ = 80˚; 

KȖP = 1, ɬɚɤ ɤɚɤ Ȗ = 10˚; 

KȜP = 1, ɬɚɤ ɤɚɤ Ȝ = 0˚. 

ɉɪɨɱɢɟ ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚ ɫɢɥɭ ɪɟɡɚɧɢɹ ɩɪɢ ɡɚɞɚɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɨɛɪɚɛɨɬɤɢ ɧɟ ɜɥɢɹɸɬ. 

ɉɨɞɫɬɚɜɢɜ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɫɢɥɵ ɪɟɡɚɧɢɹ , ɩɨɥɭɱɢɦ P୸ = ͳͲ ∙ ͵ͲͲ ∙ ͳ,ͳ͸ଵ ∙ Ͳ,ͷͳ଴,଻ହ ∙ ͳ͹Ͷ−଴,ଵହ ∙ ͳ ∙ ͳ ∙ Ͳ,ͺͻ ∙ ͳ ∙ ͳ = ͺ͸͵ ʜ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ (1.4) N =  ͺ͸͵ ∙ ͳ͹ͶͳͲʹͲ ∙ ͸Ͳ = ʹ,Ͷ ˍВ˕. 
ɉɪɨɜɟɪɹɟɦ, ɞɨɫɬɚɬɨɱɧɚ ɥɢ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ ɩɨ ɭɫɥɨɜɢɸ N ≤ Nш˒. 

ɍ ɫɬɚɧɤɚ 16Ʉ20 Nш˒ = Nˇη = ʹʹ ∙ Ͳ,ͺ = ͳ͹,͸ ˍВ˕. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ (ʹ,Ͷ ≤ͳ͹,͸), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɪɚɛɨɬɤɚ ɜɨɡɦɨɠɧɚ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Tˑ = Lins , 
ɝɞɟ L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ;  

i – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɯɨɞɨɜ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ i = 1. 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ 

L = l + y + ∆,  

ɝɞɟ l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ, ɦɦ; 

∆ - ɜɟɥɢɱɢɧɚ ɩɟɪɟɛɟɝɚ, ɦɦ. 

ȼɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ y = t˔tgφ,  y = ͳ,ͷ ∙ ˔tg ͺͲ˚ = ͳ,ͷ ∙ Ͳ = Ͳ,ʹ͸ ˏˏ. 
ɉɟɪɟɛɟɝ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3 ɦɦ: 

L = 34 + 0 +0,26 = 34,26 ɦɦ; 

(1.6) 
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Tˑ = ͵Ͷ,ʹ͸ ∙ ͳ͹ͳ͸ ∙ Ͳ,ͷͳ = Ͳ,Ͳͺ ˏˋː. 
 

1.5.2 Ɏɪɟɡɟɪɨɜɚɧɢɟ ɩɚɡɚ.  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɉɩɟɪɚɰɢɹ 015, ɩɟɪɟɯɨɞ 2.  

Ɏɪɟɡɟɪɨɜɚɧɢɟ ɩɚɡɚ, ȼ=5, t=21, 

ɉɪɢɧɢɦɚɟɦ ɞɢɫɤɨɜɭɸ ɬɪɟɯɫɬɨɪɨɧɧɸɸ ɮɪɟɡɭ ɫɨ ɜɫɬɚɜɧɵɦɢ ɧɨɠɚɦɢ, 

ɨɫɧɚɳɟɧɧɵɦɢ ɬɜɟɪɞɵɦ ɫɩɥɚɜɨɦ Ɍ15Ʉ6 ɩɨ ɬɚɛɥɢɰɟ 3 [4, ɫ. 117] ȽɈɋɌ 5348-69 

ɞɢɚɦɟɬɪɨɦ D=80 ɦɦ, ɲɢɪɢɧɨɣ ȼ=5 ɦɦ ɫ ɱɢɫɥɨɦ ɡɭɛɶɟɜ z=18 [4, ɫ. 182].  

Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɮɪɟɡɵ ɩɨ ɬɚɛɥɢɰɟ 17 [4, ɫ. 225]:  

φ = 900, α = 150 ,Ȗ = 50 ,w = 100, φ1 = 50,f = 2. 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ. 

    t = ʹͳ ˏˏ.  

ɇɚɡɧɚɱɚɟɦ ɩɨɞɚɱɭ ɧɚ ɡɭɛ ɮɪɟɡɵ ɩɨ ɬɚɛɥɢɰɟ 33 [4, ɫ. 283]. Ⱦɥɹ ɫɬɚɥɢ ɩɪɢ 

ɬɜɟɪɞɨɦ ɫɩɥɚɜɟ Ɍ15Ʉ6 ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɤɚ 22ɤȼɬ: Sz=0,09 ɦɦ/ɡɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (ɦ/ɦɢɧ), ɞɨɩɭɫɤɚɟɦɭɸ ɪɟɠɭɳɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɮɪɟɡɵ, ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 𝑉 = ஼V·஽౧𝑇m·𝑡౮·ୗ౰౯·Bu·୸౦  . Vܭ

ɂɡ ɬɚɛɥɢɰɵ 39 [1, ɫ. 288] ɜɵɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɟɣ ɮɨɪɦɭɥɵ: СV = 68,5; q =0,2; x = 0,35; y = 0,3; u = 0,1; p = 

=0,4; m = 0,35. 

ɉɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɩɨ ɬɚɛɥɢɰɟ 40 [4, ɫ. 290] Ɍ= 60 ɦɢɧ. 

Ʉɨɷɮɮɢɰɢɟɧɬ KV ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ 

ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ KɆV, ɫɨɫɬɨɹɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ 

KɉV, ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ KɂV.  

ɉɨ ɬɚɛɥɢɰɟ 1 [4, ɫ. 261] ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥɢ ɫ σ 6500 ɨɩɪɟɞɟɥɹɟɦ: 

KMV =ሺ଻ହ଴σ ሻ௡𝑉, ɝɞɟ nV = 0,9; 

(1.7) 
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Ɉɫɬɚɥɶɧɵɟ ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (ɞɥɹ 

ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ) ɧɟ ɜɥɢɹɸɬ. 

 KMV = ሺ଻ହ଴଺ହ଴ሻ଴,ଽ= 1,13; KɉV = 1; KɂV=1. 

ɋ ɭɱɟɬɨɦ ɧɚɣɞɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ:   𝑉 = ஼V·஽౧𝑇m·𝑡౮·ୗ౰౯·Bu·୸౦ ·KɆV·KɉV·KɂV 𝑉 = ଺଼,ହ·଼଴బ,మ଺଴బ,యఱ·ଶଵబ,య·଴,଴଼బ,ర·ହబ,భ·ଵ଼బ ·1,13·1·1= 43,5 ɦ/ɦɢɧ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɣɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɟɡɚɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: n = ͳͲͲͲ ∙ Vπ ∙ D . 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: n = 

1000∙Ͷ͵,ͷ
3,14∙80 =173 ɨɛ/ɦɢɧ. 

ɉɨɞɚɱɚ ɦɢɧɭɬɧɚɹ 

SM=SZ·z·n 

SM=0 ,08·18·719 = 907 ɦɦ/ɦɢɧ. 

ɝɞɟ Sz –ɩɨɞɚɱɚ ɧɚ ɨɞɢɧ ɡɭɛ,ɨɛ/ɡɭɛ 

z – ɱɢɫɥɨ ɡɭɛɶɟɜ, 

n  ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ. 

Ɇɨɳɧɨɫɬɶ (ɤȼɬ), ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɪɟɡɚɧɢɟ: 

N = 
P౰Vଵ଴ଶ଴∙଺଴ 

ɋɢɥɚ ɪɟɡɚɧɢɹ (ɇ): 

௭ܲ = ͳͲܥ௣ · 𝑡௫ · ܵ௭௬ · ௡ܤ · ௤ܦݖ · ݊௪ ·  ˓ˏܭ

ɂɡ ɬɚɛɥɢɰɵ 41 [1, ɫ.291] ɜɵɩɢɫɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɟɣ 

ɮɨɪɦɭɥɵ. Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ СɊ = 68,5; x = 0,9; y = 0,8; n = 1,1; 

q=1,1; w=0,1. 

(1.8) 

(1.9) 

(1.10) 
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ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɄɆɊ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 9 [4, ɫ. 264]: 

KMɊ = ሺ 𝜎଻ହ଴ሻ௡, ɝɞɟ n = 0,3; KMɊ = ሺ଺ହ଴଻ହ଴ሻଵ=0,9 

௭ܲ = ଵ଴·଺଼,ହ·ଶଵబ,వ·଴,଴ଽబ,ఴ·ହభ,భ·ଵ଼଼଴భ,భ·ଵ଻ଷబ  ·0,9= 3107 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ·ɦ, ɧɚ ɲɩɢɧɞɟɥɟ: 

Ɇɤɪ= 
P౰·Dଶ·ଵ଴଴, 

Ƚɞɟ D – ɞɢɚɦɟɬɪ ɮɪɟɡɵ, ɦɦ 

Ɇɤɪ= 
ଷଵ଴଻·଼଴ଶ·ଵ଴଴  = 1243 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (ɷɮɮɟɤɬɢɜɧɚɹ), ɤȼɬ: 

Ne= 
𝑃𝑧·𝑉ଵ଴ଶ଴·଺଴ 

Ne=  
ଷଵ଴଻·ସଷ,ହଵ଴ଶ଴·଺଴  = 2,2 ɤȼɬ 

ɉɪɨɜɟɪɹɟɦ, ɞɨɫɬɚɬɨɱɧɚ ɥɢ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ ɩɨ ɭɫɥɨɜɢɸ 𝑒ܰ ≤ܰш˒. Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɤɚ  ܰш˒ = ˇܰη = ʹ,ʹ ∙ Ͳ,ͺ = ͳ͹,͸ ˍВ˕. 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ (ʹ,ʹ ≤ ͳ͹,͸), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɪɚɛɨɬɤɚ ɜɨɡɦɨɠɧɚ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

௢ܶ =  , 𝑀ܮܵ
ɝɞɟ L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ;  

SM – ɦɢɧɭɬɧɚɹ ɩɨɞɚɱɚ. 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ: 

L = l + y + ∆, 

ɝɞɟ l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

y – ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ, ɦɦ; 

∆ - ɜɟɥɢɱɢɧɚ ɩɟɪɟɛɟɝɚ, ɦɦ. 

ȼɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ: ݕ = Ͳ,͵ݕ ܦ = Ͳ,͵ ∙ ͺͲ = ʹͶ 

(1.11) 

(1.12) 

(1.13) 
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ɉɟɪɟɛɟɝ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 36 ɦɦ: 

L = 34+ 24 = 58 ɦɦ; 

௢ܶ = ͷͺͻͲ͹ = Ͳ,Ͷˏˋː. 
1.5.3 Ɂɟɧɤɟɪɨɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ 

ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ: 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɜɵɛɢɪɚɟɦ ɰɟɥɶɧɵɣ ɡɟɧɤɟɪ ɞɢɚɦɟɬɪɨɦ 4. 

ɉɪɢɩɭɫɤ ɧɚ ɨɛɪɚɛɨɬɤɭ:  t = D − dʹ = Ͷ − ʹ,ͻʹ = Ͳ,ͷͷ ˏˏ 

ɇɚɡɧɚɱɚɟɦ ɩɨɞɚɱɭ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɬɚɥɢ  ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ ɩɨɞɚɱɚ S =Ͳ,͵ ˏˏ/ˑ˄.  

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɞɨɩɭɫɤɚɟɦɭɸ ɪɟɠɭɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɡɟɧɤɟɪɚ: V = ʠV ∙ D୯T୫t୶S୷ KV 

ɇɚɡɧɚɱɚɟɦ ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɪɚɡɜɟɪɬɤɢ. 

: T = Ͷͷ ɦɢɧ [4,ɫ.280] 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ  ɨɬ 

ɫɬɚɥɢ ɨɬɫɭɬɫɬɜɭɸɬ:        ʠV =163; x =0,2; y =0,5; m =0,45; q = Ͳ,͵; ɨɯɥɚɠɞɟɧɢɟ – ɟɫɬɶ ɬɚɛ.29 [4, 

ɫ.279]. 

Ʉɨɷɮɮɢɰɢɟɧɬ KV ɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ 

ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ KMV; ɦɚɬɟɪɢɚɥɚ 

ɢɧɫɬɪɭɦɟɧɬɚ KИV ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɱɢɬɵɜɚɸɳɟɝɨ ɝɥɭɛɢɧɭ ɪɚɡɜɟɪɬɵɜɚɧɢɹ K୪V. KV = KMV ∙ KИV ∙ KʞV 

ɉɨ ɬɚɛɥɢɰɟ 1 [4, ɫ. 261] ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥɢ ɫ σ 6500 ɨɩɪɟɞɟɥɹɟɦ: 

KMV = ሺ଻ହ଴σ ሻ௡𝑉, ɝɞɟ nV = 0,9; 

(1.14) 

(1.15) 
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Ɉɫɬɚɥɶɧɵɟ ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ (ɞɥɹ 

ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ) ɧɟ ɜɥɢɹɸɬ. 

 KMV = ሺ଻ହ଴଺ହ଴ሻ଴,ଽ= 1,13; KɉV = 1; KɂV=1. 

V = ͳ͸͵ ∙ Ͷ଴,ଶʹͲ଴,ଷ ∙ Ͳ,ͷͷ଴,ଶ ∙ Ͳ,͵଴,ହ  ∙ ͳ,ͳ͵ = ʹͻ,͵ ˏ ˏˋː⁄ . 
Ɉɩɪɟɞɟɥɢɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: Mˍ˓ = ͳͲ ∙ ˓ܥ ∙ D௤ ∙ t୶ ∙ s୷ ∙ Kˏ˓ 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɩɟɧɢ ɧɚɯɨɞɹɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 

22[1,ɫ.274]:  ʠʟ = Ͳ,Ͳͻ; x = Ͳ,ͻ; q = ͳ; y = Ͳ,͹ͷ. Mˍ˓ = ͳͲ ∙ Ͳ,Ͳͻ ∙ Ͷଵ ∙ Ͳ,ͷͷ଴,ଽ ∙ Ͳ,͵଴,଼ ∙ Ͳ,ͻ = Ͳ.͹ ʜˏ 

Ɇɨɳɧɨɫɬɶ: Nˈ = Mˍ˓ · nͻ͹ͷͲ  

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɣɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ: n = ͳͲͲͲ · Vπ · D  

n = ͳͲͲͲ ∙ ʹͻ,͵͵,ͳͶ ∙ Ͷ = ͳͶͷͳ ˑ˄ ˏˋː⁄   
 ˈܰ = Ͳ.͹ · ͳͶͷͳͻ͹ͷͲ = Ͳ.ͳ͵ 

 

ɉɪɨɜɟɪɹɟɦ, ɞɨɫɬɚɬɨɱɧɚ ɥɢ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ ɩɨ ɭɫɥɨɜɢɸ N ≤ Nш˒. 

ɋɬɚɧɨɤ 2ɇ135 ɢɦɟɟɬ Nш˒ = Nˇη = ʹʹ ∙ Ͳ,ͺ = ͳ͹,͸ ɤȼɬ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ Ͳ,ͳ͵ < ͳ͹,͸ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɛɪɚɛɨɬɤɚ ɜɨɡɦɨɠɧɚ.  

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ T଴ = LnS 

ɝɞɟ  L - ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ; 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɚɡɜɟɪɬɤɢ: L = l + y + ∆ 

(1.16) 

(1.17) 

(1.18) 
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ɝɞɟ  l - ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; y - ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ, ɦɦ; ∆ - ɜɟɥɢɱɢɧɚ ɩɟɪɟɛɟɝɚ, ɦɦ; y + ∆ = 2ɦɦ L = ͳͳ,ͷ + ʹ = ͳ͵,ͷ ˏˏ T଴ = ͳ͵,ͷͳͶͷͳ ∙ Ͳ,͵ = Ͳ,Ͳʹˏˋː 

Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɨɩɟɪɚɰɢɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 7 

Ɍɚɛɥɢɰɚ5 

№ 

ɨɩɟɪɚɰɢɢ 
Ɉɩɟɪɚɰɢɹ 𝑡 ܵ 𝑉 ݊ ܲ ܯɤɪ ܰ 

𝑡݋, 

ɦɢɧ 

005 Ɍɨɤɚɪɧɚɹ 
0,9 0,51 179 485 703 - 2 0,27 

0,74 0,33 215 527 405 - 1,4 0,35 

010 Ɍɨɤɚɪɧɚɹ 
1,03 0,51 162 398 936 - 2,9 0,3 

0,75 0,33 215 527 705 - 1,4 0,35 

015 Ʉɨɦɩɥɟɤɫɧɚɹ 

21 0,3 20 184 6391 639 5,6 0,4 

1 0,15 30 228 4952 742 4,6 3,9 

21 0,08 43,5 173 3107 1243 2,2 0,4 

20 0,09 3,6 305 40 0,2 1,6 0,2 

1,05 0,3 22,1 1406 38 0,16 0,02 0,005 

0,55 0,3 23,3 1854 79 0,7 0,13 0,002 

- 0,3 20 1818 - 0,8 0,14 0,003 

18 0,08 49,4 341 1168 228 1,77 0,47 

020 ɒɥɢɮɨɜɚɥɶɧɚɹ 0,1 0,025 15 73,5   1,04 0,58 

 

1.6 Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬɚ ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɬ ɪɚɫɱɟɬ ɨɩɟɪɚɰɢɢ 005. 

Ɍɨɤɚɪɧɚɹ ɨɛɪɚɛɨɬɤɚ. 
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Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɨɜ 

ɪɟɡɚɧɢɹ tɨ= 0.88 ɦɢɧ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ  

tɭɫɬ = 0.43 ɦɢɧ.[6, ɫ. 56, ɬɚɛɥɢɰɚ 2].  

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɫɜɹɡɚɧɧɨɟ ɫ ɩɟɪɟɯɨɞɨɦ  

tɩɟɪ = 0.15 ɦɢɧ [6, ɫ. 110,ɬ.20].  

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ tɢɡɦ = 0, ɬɚɤ ɤɚɤ ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɨɩɟɪɚɰɢɸ:  𝑡В = ሺ𝑡˖𝑐˕ + 𝑡˒ˈ˓ + 𝑡ˋˊˏሻ ∙ К𝑡஻ 

ɝɞɟ Ʉtɜ =1.15 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɧɵɯ ɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɫɪɟɞɧɟɫɟɪɢɣɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. 𝑡В = ሺͲ,Ͷ͵ + Ͳ,ͳͷ + Ͳሻ ∙ ͳ,ͳͷ = Ͳ,͸͸ 

Ɉɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 𝑡௢˒ = 𝑡଴ + 𝑡В 𝑡௢˒ = Ͳ,ͺͺ + Ͳ,͸͸ = ͳ,ͷ͹ 

ȼɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɪɚɜɧɨ 6% ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɜɪɟɦɟɧɢ. [6, ɫ.223, ɬɚɛɥɢɰɚ 45]. 𝑡௢˄𝑐 = 𝑡௢˒ ∙ Ͳ,Ͳ͸ 𝑡௢˄𝑐 = ͳ,ͷ͹ ∙ Ͳ,Ͳ͸ = Ͳ,Ͳͷ͵ 

ȼɪɟɦɹ ɩɟɪɟɪɵɜɨɜ ɧɚ ɨɬɞɵɯ ɢ ɥɢɱɧɵɟ ɧɚɞɨɛɧɨɫɬɢ ɪɚɜɧɨ 4% ɨɬ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ. [6, ɫ.236, ɬɚɛɥɢɰɚ 46]. 𝑡௢˕ˎ = 𝑡௢˒ ∙ Ͳ,ͲͶ 𝑡௢˕ˎ = ͳ,ͷ͹ ∙ Ͳ,ͲͶ = Ͳ,Ͳ͵ͷ 

ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɫɨɫɬɚɜɢɬ: 𝑡ш˕ = ሺ𝑡௢ + 𝑡˅ሻ ∙ ሺͳ + 𝑡௢˄𝑐 + 𝑡௢˕ˇͳͲͲ ሻ 𝑡ш˕ = ሺ𝑡௢ + 𝑡˅ሻ ∙ ሺͳ + 𝑡௢˄𝑐 + 𝑡௢˕ˇͳͲͲ ሻ 
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Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɨɪɦɢɪɨɜɚɧɢɹ ɜɫɟɯ ɨɩɟɪɚɰɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 

6 

Ɍɚɛɥɢɰɚ 6 

 №ɨɩɟɪ to tv tɭɫɬ tɩɟɪ toɛɫ tɨɬɞ KtB toɩ tɲɬ 

005 0,880 0,667 0,430 0,150 0,053 0,035 1,150 1,547 t 

010 1,110 0,667 0,430 0,150 0,067 0,044 1,150 1,777 1,778 

015 3,900 1,024 0,680 0,210 0,234 0,156 1,150 4,924 4,942 

020 3,200 0,598 - 0,520 0,192 0,128 1,150 3,798 3,810 

025 8,480 0,115 - 0,100 0,509 0,339 1,150 8,595 8,667 

030 0,320 0,115 - 0,100 0,019 0,013 1,150 0,435 0,435 

035 0,080 0,115 - 0,100 0,005 0,003 1,150 0,195 0,195 

040 0,048 0,115 - 0,100 0,003 0,002 1,150 0,163 0,163 

045 3,760 0,897 0,680 0,100 0,226 0,150 1,150 4,657 4,674 

050 0,580 1,081 0,520 0,420 0,035 0,023 1,150 1,661 1,661 

 

1.7 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ. 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɞɢɫɤɚ ɞɨɥɠɧɨ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ Ͳ,ͷ < и.мܭ ≤ ͳ . 

 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (1,20) [1, 

ɫ.6] 
 

и.мܭ  =  𝐺Ⱦ𝐺З
 , (1.20) 

 

ɝɞɟ  ܩȾ – ɦɚɫɫɚ ɞɟɬɚɥɢ, ɤɝ; 
 .З – ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝܩ  
и.мܭ  =  ଵ,ଶଷଶ,ଷ  = 0,53, 

 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɥɨɜɢɟ Ͳ,ͷ < и.мܭ ≤ ͳ ɜɵɩɨɥɧɹɟɬɫɹ ɢ ɞɟɬɚɥɶ «Ʉɨɥɶɰɨ» 
ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɧɨɣ. 
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2 ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

2.1 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɜɚɬɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɨɛɨɬɚ 

Ⱦɥɹ ɞɚɧɧɨɣ ɞɟɬɚɥɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɫɯɜɚɬ ɞɥɹ ɞɟɬɚɥɟɣ ɬɢɩɚ 

«ɞɢɫɤ». 

ɋɯɜɚɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɞɟɬɚɥɢ. ȼ 

ɬɚɤɢɯ ɫɯɜɚɬɚɯ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜɫɟɯ 

ɝɭɛɨɤ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɥɨɫɤɨɫɬɢ ɫɢɦɦɟɬɪɢɢ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ 

ɰɟɧɬɪɢɪɭɸɳɢɣ ɫɯɜɚɬ. 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɯɜɚɬ ɞɥɹ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ 

ɞɟɬɚɥɢ ɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɨɩɟɪɚɰɢɢ, ɬɨ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɭɡɤɨɞɢɚɩɚɡɨɧɧɵɣ 

ɫɯɜɚɬ. 

Ɇɚɫɫɚ ɡɚɝɨɬɨɜɤɢ ɞɟɬɚɥɢ ɫɨɫɬɚɜɥɹɟɬ 1,23 ɤɝ, ɩɨɷɬɨɦɭ ɩɪɢɜɨɞ ɢɫɩɨɥɶɡɭɟɦ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɰɟɯɨɜɨɣ ɫɟɬɟɜɨɣ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɞɚɜɥɟɧɢɟɦ 

0,5Ɇɉɚ. 

Ⱦɚɧɧɨɟ ɡɚɯɜɚɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɩɟɪɚɰɢɢ 

ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ TAJMAC-ZPS H630. ɇɚ 

ɷɬɨɣ ɨɩɟɪɚɰɢɢ ɮɪɟɡɟɪɭɸɬɫɹ ɩɚɡɵ, ɫɜɟɪɥɹɬɫɹ, ɡɟɧɤɟɪɭɸɬɫɹ ɨɬɜɟɪɫɬɢɹ, 

ɧɚɪɟɡɚɟɬɫɹ ɪɟɡɶɛɚ. Ɂɚɯɜɚɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɜɡɹɬɢɹ ɞɟɬɚɥɢ ɢɡ 

ɬɚɪɵ-ɧɚɤɨɩɢɬɟɥɹ, ɡɚɤɪɟɩɥɟɧɢɹ ɧɚ ɫɬɚɧɤɟ, ɫɧɹɬɢɹ ɞɟɬɚɥɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢ 

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɜ ɞɪɭɝɭɸ ɬɚɪɭ. 

ȼɵɛɢɪɚɟɦ ɫɯɜɚɬ ɫɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɨɣ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ: 
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Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɫɯɜɚɬɚ 

Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɝɨ ɭɫɢɥɢɹ ɡɚɯɜɚɬɚ ɡɚɝɨɬɨɜɤɢ ɢ ɩɪɢɜɨɞɧɨɝɨ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ 

.  

                                                             
 50sinfQFɬɪ , 

ɝɞɟ Fɬɪ – ɫɢɥɚ ɬɪɟɧɢɹ ɞɟɬɚɥɢ ɨɛ ɝɭɛɤɢ ɫɯɜɚɬɚ; 

Q – ɧɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɡɚɠɢɦɚ; 

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ., 

(2.1) 

Ɋɚɫɫɱɢɬɚɟɦ ɫɢɥɭ ɡɚɠɢɦɚ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨɣ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ 

ɫɞɜɢɝ ɡɚɝɨɬɨɜɤɢ 



 

Изм. Лист № докум. Подпись Дата 

Лист 

41 15.03.05.2018.696.00.00 ПЗ 

02  ɬɪFG
, 

 

050sin2  fQG  





50sin2 f

kG
Q

, 

ɝɞɟ k – ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɠɢɦɚ: 

 k = k1 k2 k3,  

ɝɞɟ  k1 - ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ, k1 = 1,7; 

     k2 - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ, ɫ ɤɨɬɨɪɵɦ 

ɪɨɛɨɬ ɩɟɪɟɦɟɳɚɟɬ ɡɚɤɪɟɩɥɟɧɧɭɸ ɜ ɡɚɯɜɚɬɟ ɡɚɝɨɬɨɜɤɭ, k2 = 1,4; 

       k3 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɯɜɚɬɚ ɢ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɧɟɦ ɡɚɝɨɬɨɜɤɢ, k3 = 1,8 ( 5, ɫ. 506).  

f  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ, f = 0,4 (5, ɫ. 85); 

 

ɇQ 107
50sin4,02

8,14,17,181,923,1






. 

Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ W. 

ɍɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɰɢɥɢɧɞɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɩɥɟɱ 

ɪɵɱɚɝɚ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 

(2.2) 

(2.3) 

(2.4) 

ɝɞɟ G – ɜɟɫ ɞɟɬɚɥɢ; 
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ɂɡ ɭɫɥɨɜɢɹ ∑Ɇ=0 ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ⱥ ɢɦɟɟɦ: 

 

                                            
.

cos
)cos(12

;)cos(1cos

b

aW
FF

bFaW









 

                                                    
.

sin

)(
2

;sin2)(

d

edQ
F

dFedQ












 

ɉɨɞɫɬɚɜɢɜ ɮɨɪɦɭɥɭ (2.5) ɜ (2.6), ɩɨɥɭɱɢɦ: 

                                   
,1207

5,1775sin5015cos

20)405,17(107

sincos

)(

;
sin

)(cos

ɇ
da

bedQ
W

d

edQ

b

aW






















 




 
pW

Dц

4

2

; 

                                                    
 




p

W
Dц

4

, 

ɝɞɟ p - ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɧɚ ɩɨɪɲɟɧɶ, p = 0,5 Ɇɉɚ; 

       - ɄɉȾ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ,  = 0,9; 

(2.5) 

(2.6) 

(2.7) 

(2.8) 

(2.9) 

ɂɡ ɭɫɥɨɜɢɹ ∑Ɇ=0 ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ D ɢɦɟɟɦ: 

ɝɞɟ ɚ ɢ b – ɩɥɟɱɢ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ; ɚ=50ɦɦ; b=20ɦɦ; d=17,5ɦɦ; 

e=40ɦɦ α=15°ɦɦ; ȕ=75°ɦɦ (ɨɩɪɟɞɟɥɟɧɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨ). 

Ɍɚɤ ɤɚɤ ɩɭɫɤ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɶ, ɬɨ ɞɢɚɦɟɬɪ 

ɰɢɥɢɧɞɪɚ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
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ммDц 58
9,05,0

12074






 . 

ɉɪɢɧɢɦɚɟɦ Dɰ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. Dɰ = 63 ɦɦ.   

Ⱦɢɚɦɟɬɪ ɲɬɨɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 

цшɬ Dd 5,03,0 
  

ммdшɬ 20  

ɇW 1402
4

9,05,014,3502





. 

 

 

;0 Axx FQF  

,0 Aɭɭ FGWF
 

ɨɬɤɭɞɚ:  

.

;

GWF

QF

Aó

Ax





 

(2.10) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɫɯɜɚɬɚ ɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ 

ɍɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɨɫɢ ɫɯɜɚɬɚ ɧɚɯɨɞɢɦ ɢɡ ɫɭɦɦɵ ɩɪɨɟɤɰɢɣ ɫɢɥ ɧɚ 

ɨɫɢ ɏ ɢ ɍ: 

 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɢɥɚ ɧɚ ɲɬɨɤɟ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ, ɢɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ 

2.9, ɪɚɜɧɚ: 
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.119581,923,11207

;107





Aɭ

Ax

F

F

 

;22

AɭAxA FFF 
 

.11991195107 22 ɇFA 
 

Ⱦɢɚɦɟɬɪ ɨɫɟɣ ɜɵɛɢɪɚɟɦ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɫɪɟɡ: 

,
][

4

ɫɪ

АF
d

 



 

ɝɞɟ [Ĳɫp] - ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ ɞɥɹ ɫɬɚɥɢ 40ɏ [Ĳɫp]=120Ɇɉɚ; 

.04,4
12014,3

11994 ммd 





 

,
2

bd

F

ш

А
ɫм 






 

ɝɞɟ b=20ɦɦ – ɩɪɢɧɹɬɚɹ ɲɢɪɢɧɚ ɨɫɢ; 

 

(2.11) 

(2.12) 

ɋɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɲɚɪɧɢɪɟ: 

 

Ɍɚɤɨɣ ɪɚɡɦɟɪ ɨɫɟɣ ɫɥɢɲɤɨɦ ɦɚɥ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ d=8ɦɦ. 

ɉɪɨɜɟɪɹɟɦ ɲɚɪɧɢɪɵ ɧɚ ɫɦɹɬɢɟ, ɩɪɢɧɢɦɚɹ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 

ɫɦɹɬɢɟ ɞɥɹ ɫɬɚɥɢ 40ɏ 
][ ɫм =80Ɇɉɚ: 
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.8013,6
20814,3

11992 ɆПаɆПаɫм 





 

Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɫɱɟɬ ɝɭɛɨɤ ɫɯɜɚɬɚ 

Ƚɭɛɤɢ ɫɯɜɚɬɚ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ ɞɟɬɚɥɶɸ ɢ ɨɬ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨ ɦɧɨɝɨɦ 

ɡɚɜɢɫɢɬ ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɯɜɚɬɚ. ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚ ɝɭɛɤɢ ɞɟɣɫɬɜɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɢɥɢɹ ɢ ɫɢɥɵ 

ɢɧɟɪɰɢɢ, ɤɨɬɨɪɵɟ ɫɞɜɢɝɚɸɬ ɝɭɛɤɢ ɫɨ ɫɜɨɟɝɨ ɦɟɫɬɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɝɭɛɤɢ 

ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚɢɛɨɥɶɲɭɸ ɫɢɥɭ ɬɪɟɧɢɹ. ɑɬɨ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ 

ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɜɚɬɚ. ɉɨɷɬɨɦɭ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɟɩɥɟɧɢɹ ɝɭɛɨɤ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɢɯ ɠɟɫɬɤɭɸ ɮɢɤɫɚɰɢɸ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɭɛɨɤ ɫ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɶɸ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɛɵɫɬɪɨɣ ɢ 

ɥɟɝɤɨɣ ɡɚɦɟɧɵ. 

,
2

418,0
dl

ȿQ ɩɪ






 

ɝɞɟ ȾȽ

ȾȽ
ɩɪ ȿȿ

ȿȿ
ȿ






2

 - ɩɪɢɜɟɞɟɧɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɝɭɛɨɤ 

ɫɯɜɚɬɚ ɢ ɦɚɬɟɪɢɚɥɚ ɞɟɬɚɥɢ; ȿɝ =2,15∙105Ɇɉɚ (ɫɬɚɥɶ 40ɏ),  ȿɞ=2,12∙105Ɇɉɚ 

(ɫɬɚɥɶ 40ɏ);  

;1013,2
1012,21015,2

1015,22 5

55

5

ɆПаȿɩɪ 



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(2.13) 

Ɋɚɡɦɟɪɵ ɝɭɛɨɤ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɤɨɧɬɚɤɬɧɭɸ 

ɩɪɨɱɧɨɫɬɶ: 
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 ɝɞɟ d – ɞɢɚɦɟɬɪ ɞɟɬɚɥɢ; 

       l – ɲɢɪɢɧɚ ɝɭɛɨɤ ɫɯɜɚɬɚ. 

               ɆПа650  (ɫɬɚɥɶ 40ɏ). 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɥɢɲɤɨɦ ɦɚɥ. ɉɪɢɧɢɦɚɟɦ l=40ɦɦ. 

2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɚɧɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɩɟɪɚɰɢɢ. 
Ⱦɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɩɟɪɚɰɢɢ ɫɩɪɨɟɤɬɢɪɭɟɦ ɨɩɪɚɜɤɭ ɫ ɩɧɟɜɦɨɩɪɢɜɨɞɧɨɦ. Ⱦɥɹ 

ɡɚɤɪɟɩɥɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɪɟɥɶɱɚɬɵɟ ɩɪɭɠɢɧɵ. ɋ ɰɟɥɶɸ 

ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɩɧɟɜɦɨɩɪɢɜɨɞɚ ɧɚ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ. 

 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ  

(2.14) 

ɒɢɪɢɧɚ ɝɭɛɨɤ ɫɯɜɚɬɚ: 
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Ɂɚɝɨɬɨɜɤɚ ɛɚɡɢɪɭɟɬɫɹ ɩɨ ɬɨɪɰɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɧɬɪɢɪɭɟɬɫɹ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ 

ɨɬɜɟɪɫɬɢɸ.  

ܯ݇ = ܳ𝑓ଵܴ + ͳ͵ ܳ𝑓ଶ ቆܦଷ − 𝑑ଷܦଶ − 𝑑ଶቇ + ͳ͵ ܲ𝑓ଶ ቆܦଷ − 𝑑ଷܦଶ − 𝑑ଶቇ 

ܳ = ܯ݇ − ͳ͵ ܲ𝑓ଶ ଷܦ) − 𝑑ଷܦଶ − 𝑑ଶ)𝑓ଵܴ + ͳ͵ 𝑓ଶ ଷܦ) − 𝑑ଷܦଶ − 𝑑ଶ)  

ܳ = ʹ.ͷ ∙ ͳʹͶͷͻ − ͳ͵ ∙ Ͳ.ͳͷ ∙ ͸͵ͻͲ ∙ (ͳͲͲଷ − ͹ͺଷͳͲͲଶ − ͹ͺଶ)ͳ͵ ∙ Ͳ.ͳͷ ∙ (ͳͲͲଷ − ͹ͺଷͳͲͲଶ − ͹ͺଶ) = ͸ͺͶͻ, ʜ 

ȼɵɛɢɪɚɟɦ ɬɚɪɟɥɶɱɚɬɵɟ ɩɪɭɠɢɧɵ ɩɨ ȽɈɋɌ 3057-90. 

Ɍɢɩ 3. ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ D = 71 ɦɦ, ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ d=28 ɦɦ, ɬɨɥɳɢɧɚ 

ɩɪɭɠɢɧɵ t = 2,6 ɦɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ s3 =2 ɦɦ, ɜɵɫɨɬɚ ɩɪɭɠɢɧɵ 

h=4,6 

ɇɟɨɛɯɨɞɢɦɭɸ ɫɢɥɭ ɞɥɹ ɫɠɚɬɢɹ ɩɪɭɠɢɧ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ܲ = Ͷܧ𝛿ߣሺͳ − ଶܦଶሻߤ [ሺℎ − ሻߣ (ℎ − (ߣʹ + 𝛿ଶ] 

ܲ = Ͷ ∙ ʹ ∙ ͳͲହ ∙ ʹ.͸ ∙ ʹሺͳ − Ͳ.͵ଶሻ͹ͳଶ [ሺͶ.͸ − ʹሻ (Ͷ.͸ − ʹʹ) + ʹ.͸ଶ] = ͹ͺͲͲ,  .ܪ
 

Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ  

ͳ,ͳͶ√𝑃ш˕௣ = ˙ܦ ,  

ɝɞɟ  ݌ – ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɧɟɜɦɨɰɢɥɢɧɞɪɟ,  0,5 = ݌ Ɇɉɚ. 

∙ 1,14 = ˙ܦ √଻଼଴଴଴,ହ  ≈ 124.9 ɦɦ. 

(2.15) 
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ɉɨ ȽɈɋɌ 15608-81 ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɦɭ ɞɢɚɦɟɬɪ ɲɬɨɤɚ: 125 = ˙ܦ ɦɦ, 𝑑ш˕ = 32 ɦɦ. 

ɉɨ ɮɨɪɦɭɥɚɦ (2.16) ɢ (2,17) ɧɚɣɞɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɫɢɥɭ ɧɚ ɲɬɨɤɟ шܲ˕ˇˈˌ˔˕
 

[Ɂɭɛɚɪɟɜ, ɬɚɛɥ. 6.11, ɫ. 151] ɢ ɭɫɢɥɢɟ ɡɚɤɪɟɩɥɟɧɢɹ ܳˇˈˌ˔˕: 

 

 шܲ˕ˇˈˌ˔˕
 = 

𝜋ସ  ଶp η, (2.16)ܦ

 

ɝɞɟ  η – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɚ, η = 0,85. 

 шܲ˕ˇˈˌ˔˕
 = 

𝜋ସ ∙ ͳʹͷଶ ∙ 0,5 ∙ 0,85 = 10431 ɇ; 
 

 ܳˇˈˌ˔˕ = ܲ˒ ˎ̌̍ ˌ˔˕ ∙ 𝜂, (2. 17) 

 ܳˇˈˌ˔˕ = 10431 ∙ 0,9 ≈ 9387 ɇ. 
 

2.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɚɧɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ 

 

ɋɩɪɨɟɤɬɢɪɭɟɦ ɦɟɦɛɪɚɧɧɵɣ ɩɚɬɪɨɧ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɨɬɜɟɪɫɬɢɹ. Ɇɟɦɛɪɚɧɧɵɟ ɫɚɦɨɰɟɧɬɪɢɪɭɸɳɢɟ ɦɟɯɚɧɢɡɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɬɨɱɧɨɝɨ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ ɩɨ ɤɨɪɨɬɤɨɣ ɜɧɭɬɪɟɧɧɟɣ ɢɥɢ ɧɚɪɭɠɧɨɣ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂɚɤɪɟɩɥɟɧɢɟ ɡɚɝɨɬɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɚɦɢ 

ɭɩɪɭɝɨɫɬɢ ɦɟɦɛɪɚɧɵ, ɬɚɤ ɤɚɤ ɞɢɚɦɟɬɪ, ɧɚ ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧɵ ɤɭɥɚɱɤɢ, 

ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ ɛɚɡɨɜɨɝɨ ɞɢɚɦɟɬɪɚ ɡɚɝɨɬɨɜɤɢ. Ɇɟɦɛɪɚɧɧɵɟ ɩɚɬɪɨɧɵ 

ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɰɟɧɬɪɢɪɨɜɚɧɢɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ 

ɱɢɫɬɨɜɵɯ ɨɩɟɪɚɰɢɹɯ. 
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Ɋɢɫɭɧɨɤ 10 –ɫɯɟɦɚ ɡɚɤɪɟɩɥɟɧɢɹ 

 

Ɋɚɫɱɟɬ ɩɚɬɪɨɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɥɢɬɟɪɚɬɭɪɟ [8 ɫɬɪ. 151] 

Ɋɚɫɱɟɬ ɦɟɦɛɪɚɧ ɜɵɩɨɥɧɹɸɬ ɫ ɭɱɟɬɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɩɚɬɪɨɧɚ. 

Ʉɨɝɞɚ ɦɟɦɛɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɢɫɯɨɞɧɨɦ ɩɥɨɫɤɨɦ ɫɨɫɬɨɹɧɢɢ (Ɋɢɫɭɧɨɤ 11,ɚ). 

ɉɨɬɨɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɨɣ ɫɢɥɵ Ɋɨɫ ɦɟɦɛɪɚɧɚ ɩɪɨɝɢɛɚɟɬɫɹ (Ɋɢɫɭɧɨɤ 11 ɛ) 

Ʉɭɥɚɱɤɢ ɩɨɜɨɪɚɱɢɜɚɸɬɫɹ ɧɚ ɭɝɨɥ φ ɢ ɤɭɥɚɱɤɢ ɪɚɡɠɢɦɚɸɬɫɹ. 
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Ɋɢɫɭɧɨɤ  11 

Ɉɩɪɟɞɟɥɢɦ ɡɚɠɢɦɧɨɟ ɭɫɢɥɢɟ ɧɚ ɨɞɧɨɦ ɪɨɠɤɟ ܳ = ͳͲଷ ∙ ݇ ∙ ݊ˊˈ˓ܯ ∙ 𝑟 ∙ ݈ , 
ɝɞɟ Q — ɫɢɥɚ ɡɚɠɢɦɚ, ɇ; Mɪɟɡ — ɦɨɦɟɧɬ ɨɬ ɫɢɥ ɪɟɡɚɧɢɹ, ɇ_ɦ; n — ɱɢɫɥɨ 

ɪɨɠɤɨɜ (n = 6); f — ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɡɚɝɨɬɨɜɤɨɣ ɢ ɪɨɠɤɨɦ (f = 

0,15); 

r — ɪɚɞɢɭɫ ɛɚɡɵ ɡɚɝɨɬɨɜɤɢ r = D/2, ɦɦ; k — ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ 

ɡɚɤɪɟɩɥɟɧɢɹ. ܳ = ͳͲଷ ∙ ͵ ∙ ͻʹͲ͸ ∙ ͵ͷ ∙ ͸ͷ = Ͷ͹ ∙ ͳͲଷ 

ɇɚɣɞɟɦ ɜɟɥɢɱɢɧɭ ɦɨɦɟɧɬɚ, ɜɵɡɵɜɚɸɳɟɝɨ ɢɡɝɢɛ ɞɢɫɤɚ ɦɟɦɛɪɚɧɵ: ܯˋˊˆ = ܳ ∙ ݊ ∙ ݈ʹ ∙ 𝜋 ∙ 𝑟, 
ɝɞɟ Mɢɡɝ — ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɨɦ r ɦɨɦɟɧɬ, 

ɜɵɡɵɜɚɸɳɢɣ ɢɡɝɢɛ ɞɢɫɤɚ ɦɟɦɛɪɚɧɵ, ɇ; l — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɪɟɞɢɧɵ ɪɨɠɤɚ 

ɞɨ ɩɥɨɫɤɨɫɬɢ ɦɟɦɛɪɚɧɵ, ɦɦ. ܯˋˊˆ = Ͷ͹ ∙ ͳͲଷ ∙ ͸ ∙ ͸ͷʹ ∙ 𝜋 ∙ ͵ͷ = ͳ͵ ∙ ͳͲଷ 

 

 ȼɵɛɢɪɚɟɦ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɦɟɦɛɪɚɧɵ D. ܦ = ሺͳ.͵ − ͳ.Ͷሻ ∙  ,′ܦ
ɝɞɟ D’ — ɞɢɚɦɟɬɪ ɛɚɡɵ ɡɚɝɨɬɨɜɤɢ, ɦɦ; ɞɢɚɦɟɬɪ D’ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ h7–h9. 

(2.18) 
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 Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɥɳɢɧɚ ɞɢɫɤɚ ɦɟɦɛɪɚɧɵ b, ɦɦ, ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ b = 

0,025 ∙D. ܦ = ͳ.͵ ∙ ͳͶʹ = ͳͺͶ, ˏˏ 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ D/2r, ɚ ɩɨ ɧɟɦɭ — ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɡɚɞɟɥɤɢ 

Mɡɚɞ, ɇ_ɦ, ɜ ɞɨɥɹɯ ɨɬ Mɢɡɝ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɠɟɫɬɤɨɫɬɶ ɢɡɝɢɛɚ ɦɟɦɛɪɚɧɵ: ܤ = ܧ ∙ ܾଷͳͲଷ ∙ ͳʹ ∙ ሺͳ −  ,ଶሻߤ
ɝɞɟ B — ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɠɟɫɬɤɨɫɬɶ ɢɡɝɢɛɚ ɦɟɦɛɪɚɧɵ ɟɞɢɧɢɱɧɨɣ ɲɢɪɢɧɵ, 

ɇ_ɦ; 

E — ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, Ɇɉɚ (E = 2,1∙105 Ɇɉɚ);  

b — ɬɨɥɳɢɧɚ ɦɟɦɛɪɚɧɵ, ɦɦ; 

ȝ= 0,3. ܤ = ʹ,ͳ ∙ ͳͲହ ∙ ͷଷͳͲଷ ∙ ͳʹ ∙ ሺͳ − Ͳ,͵ଶሻ = ʹͶ ∙ ͳͲଷ  
 

Ɉɩɪɟɞɟɥɢɦ ɭɝɨɥ ɪɚɡɠɢɦɚ ɪɨɠɤɨɜ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɡɚɝɨɬɨɜɤɢ ɫ 

ɧɚɢɦɟɧɶɲɢɦ ɩɪɟɞɟɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɭɫɬɚɧɨɜɨɱɧɨɣ ɛɚɡɵ (Dmin ) : 𝜑 = ʛˊ𝑎ˇ ∙ 𝑟ͳͲଷ ∙ ܾ ∙ ሺͳ +  ,ሻߤ
ɝɞɟ φ— ɭɝɨɥ ɡɚɠɢɦɚ ɤɭɥɚɱɤɨɜ, ɪɚɞ. 𝜑 = ͳ͵ͳͲଷ ∙ ͵ͷͳͲଷ ∙ ͷ ∙ ሺͳ + Ͳ,͵ሻ = Ͳ,ͳͺ, ˓ܽˇ. 
 

8. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɝɨɥ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɠɢɦɚ ɪɨɠɤɨɜ: 𝜑′ = 𝜑 + ܶ஽′ʹ ∙ ݈ + 𝛥ʹ ∙ ݈, 
ɝɞɟ TD’— ɞɨɩɭɫɤ ɧɚ ɞɢɚɦɟɬɪ D, ɦɦ; Δ = 0,01–0,03— ɡɚɡɨɪ ɦɟɠɞɭ ɛɚɡɨɣ 

ɡɚɝɨɬɨɜɤɢ ɢ ɤɭɥɚɱɤɚɦɢ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɡɚɝɨɬɨɜɤɢ ɫ Dmɚx. 𝜑′ = Ͳ,ͳͺ + Ͳ,ͺʹ ∙ ͸ͷ + Ͳ,Ͳͳʹ ∙ ͸ͷ = Ͳ,ͳͺ͸, ˓ܽˇ. 
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9. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɧɨɟ ɭɫɢɥɢɟ Pɢ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɡɠɢɦɚ ɪɨɠɤɨɜ 

ɩɟɪɟɞ ɡɚɤɪɟɩɥɟɧɢɟɦ ɡɚɝɨɬɨɜɤɢ: ܲ̀ = Ͷ ∙ ͳͲଷ ∙ 𝜋 ∙ ܾ ∙ 𝜑′𝑟 ∙ ݈ , 
ܲ̀ = Ͷ ∙ ͳͲଷ ∙ 𝜋 ∙ ͷ ∙ Ͳ,ͺͳ͸′͵ͷ ∙ ͸ͷ = ͷͳ͵, ʜ  

Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ  

ͳ,ͳͶ√𝑃ш˕௣ = ˙ܦ ,  

ɝɞɟ  ݌ – ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɧɟɜɦɨɰɢɥɢɧɞɪɟ,  0,5 = ݌ Ɇɉɚ. 

∙ 1,14 = ˙ܦ √ହଵଷ଴,ହ  ≈ 44 ɦɦ. 

ɉɨ ȽɈɋɌ 15608-81 ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɦɭ ɞɢɚɦɟɬɪ ɲɬɨɤɚ: 50 = ˙ܦ ɦɦ, 𝑑ш˕ = 16ɦɦ. 

ɉɨ ɮɨɪɦɭɥɚɦ  ɢ ɧɚɣɞɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɫɢɥɭ ɧɚ ɲɬɨɤɟ шܲ˕ˇˈˌ˔˕
 [Ɂɭɛɚɪɟɜ, 

ɬɚɛɥ. 6.11, ɫ. 151] ɢ ɭɫɢɥɢɟ ɡɚɤɪɟɩɥɟɧɢɹ ܳˇˈˌ˔˕: 

 

 шܲ˕ˇˈˌ˔˕
 = 

𝜋ସ  ଶp η, (2.2.12)ܦ

 

ɝɞɟ  η – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɚ, η = 0,85. 

 шܲ˕ˇˈˌ˔˕
 = 

𝜋ସ ∙ ͷͲଶ ∙ 0,5 ∙ 0,85 = 834 ɇ; 
 

 ܳˇˈˌ˔˕ = ܲ˒ ˎ̌̍ ˌ˔˕ ∙ 𝜂, (2.2.13) 

 ܳˇˈˌ˔˕ = 834 ∙ 0,9 ≈ 751 ɇ. 
 

2.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɚɡɨɜ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɚɡɨɜ ɩɪɨɟɤɬɢɪɭɟɦ ɤɚɥɢɛɪ ɫɨɛɢɪɚɟɦɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 12 

1. ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɞɨɩɭɫɤɢ ɞɢɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɨɛɨɤ 

ɤɚɥɢɛɪɚ ɜɵɛɢɪɚɟɦ ɩɨ ɬɚɛɥɢɰɟ 1 ȽɈɋɌ 16085-80, ɩɪɢ Tp=0.2 ɦɦ:  

ɞɥɹ ɩɪɨɛɨɤ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɚɡɨɜ ɪɚɡɦɟɪɨɦ 5ɇ10 : 

F=0.026 ɦɦ; ɇ=0,008 ɦɦ; W=0,01 ɦɦ; 

ɞɥɹ ɛɚɡɨɜɨɣ ɩɪɨɛɤɢ : 

ɇ0=ɇ=0,008 ɦɦ; W0=W=0,01 ɦɦ; 

2. ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɪɨɛɨɤ ɤɚɥɢɛɪɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 

dk0mɚx = dG0-W=78 ɦɦ; 

ɪɚɡɦɟɪ ɩɨɷɥɟɦɟɧɬɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɲɟɧɧɨɝɨ ɤɚɥɢɛɪɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ȽɈɋɌ 24853-81 

dk0min = dG0-W=78-0.008=77.992 ɦɦ; 

dk0x-W = 78-0.008-0.010=77.982 ɦɦ; 

 ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɪɨɛɨɤ: 

dkmɚx = 5-0.2+0.026+0.008 = 4.834ɦɦ; 
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3. ɉɨɡɢɰɢɨɧɧɵɣ ɞɨɩɭɫɤ ɨɫɟɣ ɩɪɨɛɨɤ ɤɚɥɢɛɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 1 

ȽɈɋɌ 16085-80 

ɉɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɢ ɤɨɧɬɪɨɥɟ ɪɚɡɦɟɪɨɜ, ɤɨɨɪɞɢɧɢɪɭɸɳɢɯ ɨɫɢ ɩɪɨɛɨɤ, 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɛɥɸɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

ɚ) ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɦɟɪɚ ɦɟɠɞɭ ɨɫɶɸ ɤɚɠɞɨɣ ɩɪɨɛɤɢ ɢ ɨɫɶɸ 

ɛɚɡɨɜɨɣ ɩɪɨɛɤɢ 

ɛ) ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ ɦɟɠɞɭ ɨɫɹɦɢ ɞɜɭɯ ɥɸɛɵɯ 

ɩɪɨɛɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɞɢɚɦɟɬɪɨɦ 100ɦɦ, , ɛɚɡɚ – ɨɫɶ 

ɰɟɧɬɪɚɥɶɧɨɣ ɩɪɨɛɤɢ   
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3 ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɈȿ ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ 

3.1ȼɵɩɨɥɧɟɧɢɟ ɫɢɦɭɥɹɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ 

 

ɋɢɦɭɥɹɰɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɪɵɲɤɢ ɜɵɩɨɥɧɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 

ɋȺM.  ɂɫɩɨɥɶɡɭɟɦɚɹ ɋȺɆ-ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ ɨɛɪɚɛɨɬɤɭ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɜɪɭɱɧɭɸ ɪɚɫɩɨɡɧɚɟɬ ɬɢɩɨɜɵɟ ɷɥɟɦɟɧɬɵ ɢ ɜɵɛɢɪɚɟɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ. 

ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɡɚɝɨɬɨɜɤɚ ɩɟɪɟɞ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɨɣ. 

 

Ɋɢɫɭɧɨɤ 13 – Ɂɚɝɨɬɨɜɤɚ  
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Ɋɢɫɭɧɨɤ 14- Ɍɨɤɚɪɧɚɹ ɨɛɪɚɛɨɬɤɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

 

Ɋɢɫɭɧɨɤ 15 –Ɋɚɫɬɚɱɢɜɚɧɢɟ ɜ ɭɩɨɪ 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɞɟɬɚɥɶ ɩɨɫɬɟ ɬɨɤɚɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ 

ɡɚɝɨɬɨɜɤɚ ɞɥɹ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ... 
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Ɋɢɫɭɧɨɤ 16 

 

Ɋɢɫɭɧɨɤ 17 - ɨɛɪɚɛɨɬɤɚ ɨɬɜɟɪɫɬɢɣ 
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Ɋɢɫɭɧɨɤ 18 

ɇɚ ɪɢɫɭɧɤɚɯ ɩɨɤɚɡɚɧ ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɧɚ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ. 

Ɋɢɫɭɧɨɤ 19 . 
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Ɋɢɫɭɧɨɤ 20 

 

3.2 ɉɨɫɬɪɨɟɧɢɟ 3D ɦɨɞɟɥɢ ɫɯɜɚɬɚ ɪɨɛɨɬɚ  

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ 3D ɦɨɞɟɥɢ ɫɯɜɚɬɚ ɪɨɛɨɬɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɪɨɝɪɚɦɦɚ 

Ʉɨɦɩɚɫ-3D V16.1. Ɉɧɚ ɩɨɡɜɨɥɹɬ ɛɵɫɬɪɨ ɜɵɛɢɪɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɜ 3D-ɦɨɞɟɥɢ 

ɢɡɞɟɥɢɹ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɧɢɦɢ ɪɚɡɥɢɱɧɵɟ ɨɩɟɪɚɰɢɢ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɫɛɨɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ 3D ɦɨɞɟɥɢ ɞɟɬɚɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɫɟ ɦɨɞɟɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ, ɫɨɡɞɚɟɦ ɫɛɨɪɤɭ. 

Ⱦɨɛɚɜɥɹɟɦ ɤɨɪɩɭɫ, ɮɢɤɫɢɪɭɟɦ ɟɝɨ, ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɝɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɜɫɬɚɜɥɹɟɦ ɜɫɟ ɫɨɡɞɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɛɚɡɢɪɭɟɬɫɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɮɭɧɤɰɢɣ ɫɨɩɪɹɠɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ 

ɫɨɡɞɚɧɢɹ ɫɛɨɪɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ ɫɬɚɧɞɚɪɬɧɵɯ ɢɡɞɟɥɢɣ. 

3D ɦɨɞɟɥɶ ɮɪɟɡɟɪɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ. 
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Ɋɢɫɭɧɨɤ 21 

 

Ɋɢɫɭɧɨɤ 22 

 

4.3 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɬɚɥɢ 
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Ɋɢɫɭɧɨɤ 23 – ȼɟɪɬɢɤɚɥɶ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɤɪɵɲɤɢ ɥɸɤɚ 

ɥɚɡɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜɵɩɨɥɧɹɥɨɫɶ ɜ ɩɪɨɝɪɚɦɦɟ ɋȺɉɊ Ɍɉ 

ȼɟɪɬɢɤɚɥɶ. ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɨɛɴɟɞɢɧɟɧɚ ɫ Ʉɨɦɩɚɫ-3D, ɱɬɨ ɭɞɨɛɧɨ, ɬ.ɤ  ɭɩɪɨɳɚɟɬ 

ɪɚɛɨɬɭ ɫ ɷɫɤɢɡɚɦɢ ɢ ɱɟɪɬɟɠɚɦɢ.  

ȼɟɪɬɢɤɚɥɶ ɩɨɡɜɨɥɹɟɬ ɞɨɛɚɜɥɹɬɶ ɱɟɪɬɟɠɢ ɡɚɝɨɬɨɜɤɢ ɢ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ, ɚ 

ɬɚɤɠɟ 3D ɦɨɞɟɥɶ. 

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɚɪɬ ɷɫɤɢɡɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɞɨɛɚɜɥɹɟɦ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɫɤɢɡɵ ɧɚ ɨɩɟɪɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢɡ ɜɫɬɪɨɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ. 

ɋɩɪɚɜɨɱɧɢɤ ɩɨɡɜɨɥɹɟɬ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɨɛɚɜɥɹɬɶ 

ɧɟɞɨɫɬɚɸɳɢɟ ɞɚɧɧɵɟ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ(ɦɚɪɲɪɭɬɧɚɹ ɤɚɪɬɚ, 

ɨɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ, ɤɚɪɬɚ ɷɫɤɢɡɨɜ ɢ ɞɪ.) ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ ɢ ɫɬɚɧɞɚɪɬɚɦɢ. ɤɚɪɬɚ ɢ ɤɚɪɬɚ ɷɫɤɢɡɨɜ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ȽɈɋɌ ɊɎ ɢ ɫɬɚɧɞɚɪɬɚɦɢ  
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4 ɋɌɊɈɂɌȿɅɖɇɕɃ ɊȺɁȾȿɅ 

4.1 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɩɨɬɨɱɧɨɝɨ ɫɟɪɢɣɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

ɑɢɫɥɨ ɫɬɚɧɤɨɜ ɜ ɧɟɩɪɟɪɵɜɧɨ-ɩɨɬɨɱɧɨɣ ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɦ ɞɥɹ ɤɚɠɞɨɣ 

ɨɩɟɪɚɰɢɢ. Ⱦɥɹ ɧɚɱɚɥɚ ɨɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɩɨ ɮɨɪɦɭɥɟ 

𝑎𝑐˓ܥ :(3) = ஼ܶ𝛴ܨ଴  

ɝɞɟ ɋɪɚɫ – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɫɬɚɧɤɨɜ, ஼ܶ𝛴-ɫɭɦɦɚɪɧɚɹ ɫɬɚɧɤɨɟɦɤɨɫɬɶ ɨɛɪɚɛɨɬɤɚ ɝɨɞɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɜɵɩɭɫɤɚ 

ɞɟɬɚɥɟɣ, ɦɢɧ, ܨ଴ = ͵ͺͻͲ - ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

[11, ɫ.18], 

஼ܶ𝛴 = ∑ ∑ 𝑡ш ௜,௝ ௜ܰ௡௝=ଵ௠௜=ଵ ͸Ͳ , 
ɝɞɟ t – ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ j-ɨɣ ɨɩɟɪɚɰɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ i-ɨɣ 

ɞɟɬɚɥɢ, ɦɢɧ. 

N – ɝɨɞɨɜɨɚɹ ɩɪɨɝɪɚɦɦɚ i-ɨɣ ɞɟɬɚɥɢ. 

஼ܶ𝛴 = ͵,͵ ∙ ͵ͲͲͲ͸Ͳ = ͳ͸ͷ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɞɥɹ ɬɨɤɚɪɧɨɣ ɨɩɟɪɚɰɢɢ: ܥ˓𝑎𝑐 = ͳ͸ͷ͵ͺͻͲ = Ͳ,ͲͶ 

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɩɪɢɧɢɦɚɟɦ ɋɩɪ = 1. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɩɟɪɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4): Кˊ = ˓˒ܥ𝑎𝑐˓ܥ  

ɝɞɟ Ʉɡ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɋɪɚɫ- ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ, 

(4.1) 

(4.2) 
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ɋɩɪ- ɩɪɢɧɹɬɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ, Кˊ = Ͳ,ͲͶͳ = Ͳ,ͲͶ 

Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɞɥɹ ɜɫɟɯ ɨɩɟɪɚɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 9 

 Ɍɚɛɥɢɰɚ 7. 

Ɉɩɟɪɚɰɢɹ ɋɪɚɫ ɋɩɪ Ʉɡ 

Ɍɨɤɚɪɧɚɹ 0,04 1 0,043 

Ɏɪɟɡɟɪɧɚɹ 0,06 1 0,063 

ɒɥɢɮɥɢɮɨɜɚɥɶɧɚɹ 0,02 1 0,21 

 

Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɫɬɚɧɤɨɜ ɩɨ ɮɨɪɦɭɥɟ (4.3): Кˊ.𝑐˓ = ∑ ∑𝑎𝑐௜௠௜=ଵ˓ܥ ௜௠௜=ଵ˓˒ܥ  

ɝɞɟ ∑ 𝑎𝑐௜௠௜=ଵ˓ܥ , ∑ ௜௠௜=ଵ˓˒ܥ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɱɟɬɧɨɟ ɢ ɩɪɢɧɹɬɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɧɚ i-ɨɣ ɨɩɟɪɚɰɢɢ, 

m- ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ. Кˊ.𝑐˓ = Ͳ,ͲͶ͵ + Ͳ,Ͳ͸͵ + Ͳ,Ͳʹͳͳ + ͳ + ͳ = Ͳ,ͲͶʹ 

 

4.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɨɩɟɪɚɬɨɪɨɜ-ɧɚɥɚɞɱɢɤɨɜ. 
Ɍɚɛɥɢɰɚ 8  

ɇɨɦɟɪ ɨɩɟɪɚɰɢɢ Ɉɩɟɪɚɰɢɹ 

Ɉɩɟɪɚɬɨɪɵ-

ɧɚɥɚɞɱɢɤɢ 

Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ Ɍɨɤɚɪɧɚɹ 1 

Ɏɪɟɡɟɪɧɵɣ Ɏɪɟɡɟɪɧɚɹ ɪɨɛɨɬ 

ɒɥɢɮɥɢɮɨɜɚɥɶɧɵɣ ɒɥɢɮɥɢɮɨɜɚɥɶɧɚɹ 1 

(4.4) 
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4.3 ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɭɞɚɥɟɧɢɹ ɫɬɪɭɠɤɢ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɛɨɪɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

ɫɬɪɭɠɤɢ ɡɚɜɢɫɢɬ ɨɬ ɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɪɭɠɤɢ ɧɚ 1 ɦ² ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɩɥɨɳɚɞɢ ɋ , ɬ/ɦ². 

ɇɨ ɞɥɹ ɫɪɟɞɧɟɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɛɢɪɚɬɶ ɫɬɪɭɠɤɭ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ ɢ ɞɨɫɬɚɜɥɹɬɶ ɤ ɦɟɫɬɭ ɫɛɨɪɚ ɫɬɪɭɠɤɢ ɧɚɩɨɥɶɧɵɦ 

ɬɪɚɧɫɩɨɪɬɨɦ (ɷɥɟɤɬɪɨɤɚɪɚɦɢ). Ɍɚɤ ɠɟ ɫɬɚɧɤɢ ɫ ɑɉɍ ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ 

ɩɟɪɟɧɚɥɚɞɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɞɪɭɝɨɣ ɦɚɬɟɪɢɚɥ ɢ ɫɬɪɭɠɤɭ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ 

ɫɨɛɢɪɚɬɶ ɜ ɞɪɭɝɭɸ ɬɚɪɭ.  

ɋɬɪɭɠɤɚ ɫɨɛɢɪɚɟɬɫɹ ɜ ɬɚɪɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɨɤɨɥɨ ɤɚɠɞɨɝɨ ɫɬɚɧɤɚ. 

ɍɛɨɪɤɚ ɫɬɪɭɠɤɢ ɧɚ ɫɬɚɧɤɚɯ ɫ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɭɛɨɪɤɚ 

ɫɬɪɭɠɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ.  

 

 4.4 ȼɵɛɨɪ ɩɨɞɫɢɫɬɟɦɵ ɪɚɡɞɚɱɢ ɋɈɀ ɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 

 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ-ɝɪɭɩɩɨɜɨɣ 

ɫɩɨɫɨɛ ɫɧɚɛɠɟɧɢɹ ɫɬɚɧɤɨɜ ɋɈɀ. ɋɈɀ ɦɚɪɤɢ Mɨbilmet ɮɢɪɦɵ Mɨbil ɩɨɞɚɸɬ 

ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢɡ ɰɟɧɬɪɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɤ ɪɚɡɛɨɪɧɵɦ ɤɪɚɧɚɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɭɱɚɫɬɤɟ. ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɧɤɚ ɟɠɟɫɭɬɨɱɧɨ 

ɩɨɩɨɥɧɹɟɬɫɹ ɞɥɹ ɜɨɫɩɨɥɧɟɧɢɹ ɩɨɬɟɪɶ ɋɈɀ ɜɫɥɟɞɫɬɜɢɟ ɟɟ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ, 

ɭɧɨɫɚ ɫɨ ɫɬɪɭɠɤɨɣ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɡɚɝɨɬɨɜɨɤ ɢ ɞɟɬɚɥɟɣ ɧɚ ɭɱɚɫɬɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɨɞɜɨɞ ɫɠɚɬɨɝɨ 

ɜɨɡɞɭɯɚ ɫ ɞɚɜɥɟɧɢɟɦ 6 ɚɬɦ. 

 

4.5 ȼɵɛɨɪ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ ɨɩɢɫɚɧɢɟ ɭɱɚɫɬɤɚ 

 

. ȼɵɛɢɪɚɟɦ ɤɪɚɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɦɨɫɬɨɜɨɣ ɨɞɧɨɛɚɥɨɱɧɵɣ ɨɩɨɪɧɵɣ: 1-Ⱥ-5-

16,5-12-380 ȽɈɋɌ 22045-89. 
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Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ ɫ ɑɉɍ 

TȺJMȺɋ-ZPS H630 - 5800ɯ3140ɯ3260 

ȼɵɫɨɬɭ ɩɪɨɥɟɬɚ ɜɵɛɢɪɚɸɬ ɢɫɯɨɞɹ ɢɡ ɫɯɟɦɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 5 

 

Ɋɢɫɭɧɨɤ 19 - ɋɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɪɚɡɪɟɡɚ 

1 – ɤɚɛɢɧɚ ɤɪɚɧɚ; 2 - ɨɫɶ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ; 3 – ɩɪɨɞɨɥɶɧɚɹ ɪɚɡɛɢɜɨɱɧɚɹ 

ɨɫɶ; 4 – ɫɬɚɧɨɤ 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɦɟɯɚɧɨɫɛɨɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɩɪɢɦɟɧɹɸɬ ɨɞɧɨɷɬɚɠɧɵɟ ɡɞɚɧɢɹ, ɬ.ɤ. ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɥɟɝɱɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 

ɬɹɠɟɥɨɝɨ ɦɟɬɚɥɥɨɪɟɠɭɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɭɩɪɨɳɚɸɬɫɹ 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɰɟɯɚɦɢ. ɒɢɪɢɧɭ ɩɪɨɥɟɬɚ ɜɵɛɢɪɚɸɬ 

ɬɚɤɨɣ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɪɚɰɢɨɧɚɥɶɧɨ ɪɚɡɦɟɫɬɢɬɶ ɤɪɚɬɧɨɟ ɱɢɫɥɨ ɪɹɞɨɜ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɋɟɬɤɚ ɤɨɥɨɧɧ ɞɥɹ ɨɞɧɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ ɦɨɫɬɨɜɵɦ 

ɤɪɚɧɨɦ ɩɪɢɧɢɦɚɟɦ 18ɯ12 

 

ɂɫɯɨɞɹ ɢɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɵɫɨɬɟ 

h1, ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ h2 ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɟɪɟɦɟɳɚɟɦɵɦ 

ɝɪɭɡɨɦ, ɚ ɬɚɤɠɟ ɪɚɡɦɟɪɨɜ ɩɨ ɜɵɫɨɬɟ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɝɪɭɡɨɜ h3 ɢ ɩɨɞɴɟɦɧɨ 
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ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ h4 ɨɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ H1 ɞɨ ɝɨɥɨɜɤɢ ɩɨɞɤɪɚɧɨɜɨɝɨ 

ɪɟɥɶɫɚ:  ܪଵ = ℎଵ + ℎଶ + ℎଷ + ℎସ,  
ɝɞɟ h1 -ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

       h2 - ɦɢɧɢɦɚɥɶɧɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɟɪɟɦɟɳɚɟɦɵɦ 

ɝɪɭɡɨɦ;  

       h3-ɪɚɡɦɟɪ ɩɨ ɜɵɫɨɬɟ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɝɪɭɡɨɜ;  

       h4 - ɜɵɫɨɬɚ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ (ɤɪɚɧɚ) ܪଵ = ͵ͳͶͲ + Ͳ.Ͷ + ʹ.ʹ + ͳ.ͳ = ͸,ͺͶ ˏ. 
ɉɪɢɧɢɦɚɟɦ: ܪଵ = ͸,ͻͷ  ˏ ɩɨ ɬɚɛɥɢɰɟ 7.1 [14, ɫ.43] 

ɉɨ ɜɵɫɨɬɟ ɇ1 ɨɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɩɪɨɥɟɬɚ ɇ ɩɨ ɬɚɛɥɢɰɟ 7.1 [14, ɫ.43] 

ɉɪɢɧɢɦɚɟɦ ܪ = ͻ,͸ˏ  
Ⱦɥɹ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 9,6 ɦ ɢ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5 ɬ ɩɪɢɧɢɦɚɟɦ ɩɨ 

ȽɈɋɌ 25628-90 ɤɨɥɨɧɧɭ ɬɢɩɚ 1ɄɄ96 ɫ ɪɚɡɦɟɪɚɦɢ 400ɯ600 ɦɦ.  
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5 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

5.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɦɢɤɪɨɤɥɢɦɚɬ 

Ɇɢɤɪɨɤɥɢɦɚɬ – ɷɬɨ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ 

ɩɨɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɨɪɝɚɧɢɡɦ ɬɪɟɦɹ 

ɮɚɤɬɨɪɚɦɢ: ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɭɫɥɨɜɢɣ ɧɨɪɦɚɥɶɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɹɜɥɹɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ 

ɛɚɥɚɧɫɚ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ, ɨɤɚɡɵɜɚɸɳɟɝɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ ɱɟɥɨɜɟɤɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ɉɧɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɳɟɟ ɢ ɥɨɤɚɥɶɧɨɟ ɨɳɭɳɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɤɨɦɮɨɪɬɚ ɜ ɬɟɱɟɧɢɟ 

8-ɱɚɫɨɜɨɣ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɦɟɯɚɧɢɡɦɨɜ 

ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ, ɧɟ ɜɵɡɵɜɚɹ ɨɬɤɥɨɧɟɧɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɡɞɨɪɨɜɶɹ, ɫɨɡɞɚɸɬ 

ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɹɜɥɹɸɬɫɹ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. Ɉɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɜɟɥɢɱɢɧɚɦ 

 «ɋɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ» ɭɱɚɫɬɤɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɞɟɬɚɥɢ «Ʉɨɥɶɰɨ» ɨɬɧɨɫɹɬɫɹ ɤɨ II (ɫɪɟɞɧɟɣ) ɤɚɬɟɝɨɪɢɢ ɪɚɛɨɬ. Ʉɚɬɟɝɨɪɢɢ ɪɚɛɨɬ 

- ɷɬɨ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɪɚɛɨɬ ɧɚ ɨɫɧɨɜɟ ɨɛɳɢɯ ɷɧɟɪɝɨɡɚɬɪɚɬ ɨɪɝɚɧɢɡɦɚ, 

ɢɡɦɟɪɹɟɦɵɯ ɜ Ⱦɠ/ɫɟɤ. Ɍɟɪɦɢɱɟɫɤɢɟ, ɦɟɯɚɧɨɫɛɨɪɨɱɧɵɟ ɰɟɯɚ, ɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɞɚɧɧɵɣ ɭɱɚɫɬɨɤ ɨɬɧɨɫɹɬɫɹ ɤɨ II (ɫɪɟɞɧɟɣ) ɤɚɬɟɝɨɪɢɢ ɪɚɛɨɬ, 

ɝɞɟ ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 172 ɞɨ 293 Ⱦɠ/ɫɟɤ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɨɞɶɛɨɣ, 

ɩɟɪɟɦɟɳɟɧɢɟɦ ɢ ɩɟɪɟɧɨɫɤɨɣ ɬɹɠɟɫɬɟɣ ɞɨ 10 ɤɝ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ 

ɭɦɟɪɟɧɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ (ɪɹɞ ɩɪɨɮɟɫɫɢɣ ɜ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ 

ɥɢɬɟɣɧɵɯ, ɩɪɨɤɚɬɧɵɯ, ɤɭɡɧɟɱɧɵɯ, ɬɟɪɦɢɱɟɫɤɢɯ, ɫɜɚɪɨɱɧɵɯ ɰɟɯɚɯ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɬ. ɩ.).  Ⱦɥɹ ɜɬɨɪɨɣ 

ɤɚɬɟɝɨɪɢɢ ɪɚɛɨɬ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɜ 

ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 18 - 20 °ɋ, ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 20 - 23 °ɋ; ɜɥɚɠɧɨɫɬɶ 
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ɜɨɡɞɭɯɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 40 - 60 %; ɚ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɚɹ 

ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɞɨɥɠɧɚ 

ɫɨɫɬɚɜɥɹɬɶ 0,2 ɦ/ɫ, ɜ ɬɟɩɥɵɣ -0,3 ɦ/ɫ. 

ɉɟɪɟɩɚɞɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨ ɜɵɫɨɬɟ ɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ, ɚ ɬɚɤɠɟ 

ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ 

ɨɩɬɢɦɚɥɶɧɵɯ ɜɟɥɢɱɢɧ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɟ ɞɨɥɠɧɵ 

ɩɪɟɜɵɲɚɬɶ 2°ɋ ɢ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɜɟɥɢɱɢɧ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɤɚɬɟɝɨɪɢɣ 

ɪɚɛɨɬ. 

 

5.2ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ 

 

Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɱɟɥɨɜɟɤ ɩɨɥɭɱɚɟɬ ɱɟɪɟɡ ɨɪɝɚɧɵ ɡɪɟɧɢɹ. ɋɜɟɬ 

ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɛɦɟɧ ɜɟɳɟɫɬɜ, ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɭɸ 

ɫɢɫɬɟɦɭ. Ɋɚɰɢɨɧɚɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ 

ɟɫɬɟɫɬɜɟɧɧɵɦɢ ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɫɜɟɬɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ. 

Ʉɚɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɨɫɜɟɳɟɧɢɹ: 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɢɥɢ ɤɚɱɟɫɬɜɟɧɧɨ ɨɧɨ ɧɟ ɬɨɥɶɤɨ 

ɭɬɨɦɥɹɟɬ ɡɪɟɧɢɟ, ɧɨ ɢ ɜɵɡɵɜɚɟɬ ɭɬɨɦɥɟɧɢɟ ɨɪɝɚɧɢɡɦɚ ɜ ɰɟɥɨɦ. 

ɇɟɪɚɰɢɨɧɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ ɦɨɠɟɬ, ɤɪɨɦɟ ɬɨɝɨ, ɹɜɥɹɬɶɫɹ ɩɪɢɱɢɧɨɣ 

ɬɪɚɜɦɚɬɢɡɦɚ: ɩɥɨɯɨ ɨɫɜɟɳɟɧɧɵɟ ɨɩɚɫɧɵɟ ɡɨɧɵ, ɫɥɟɩɹɳɢɟ ɢɫɬɨɱɧɢɤɢ ɢ ɛɥɢɤɢ 

ɨɬ ɧɢɯ, ɪɟɡɤɢɟ ɬɟɧɢ ɭɯɭɞɲɚɸɬ ɜɢɞɢɦɨɫɬɶ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɩɨɥɧɭɸ 

ɩɨɬɟɪɸ ɨɪɢɟɧɬɢɪɨɜɤɢ ɪɚɛɨɬɚɸɳɢɯ. 

Ɉɫɜɟɳɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɦ ɋɇɢɉ 23-05-95. Ʉɨɷɮɮɢɰɢɟɧɬ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ (ɄȿɈ) ɧɚ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɞɨɥɠɟɧ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ. ɉɪɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ 

ɨɫɜɟɳɟɧɢɢ ɜ ɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɰɟɯɚɯ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦɚ ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ, 

ɜ ɨɫɬɚɥɶɧɵɯ – ɫɢɫɬɟɦɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ (ɨɛɳɟɟ ɢ ɦɟɫɬɧɨɟ). 
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ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɛɨɤɨɜɨɟ ɨɫɜɟɳɟɧɢɟ (ɨɤɧɚ), 

ɜɟɪɯɧɟɟ ɨɫɜɟɳɟɧɢɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ, ɚ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ: 

ɪɚɛɨɱɟɟ, ɦɟɫɬɧɨɟ, ɚɜɚɪɢɣɧɨɟ (ɧɟ ɦɟɧɟɟ 5 ɥɸɤɫ) ɢ ɷɜɚɤɭɚɰɢɨɧɧɨɟ (ɧɟ ɦɟɧɟɟ 0,3 

ɥɸɤɫ). Ɉɫɜɟɳɟɧɧɨɫɬɶ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨ 

ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɢ ɜɪɟɦɟɧɢ ɝɨɞɚ.  

Ⱦɥɹ ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɨɫɜɟɳɟɧɧɨɫɬɢ ɤ ɦɢɧɢɦɚɥɶɧɨɣ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1,5 ɪɚɡɚ. Ⱦɥɹ ɦɟɫɬɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɫɜɟɬɢɥɶɧɢɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ 

ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ. Ⱦɥɹ ɦɟɫɬɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɫɜɟɬɢɥɶɧɢɤɢ ɫ ɧɟ ɩɪɨɫɜɟɱɢɜɚɟɦɵɦɢ ɨɬɪɚɠɚɬɟɥɹɦɢ ɫ ɡɚɳɢɬɧɵɦ ɭɝɥɨɦ ɧɟ 

ɦɟɧɟɟ 30°. Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɵ ɩɨ ɨɝɪɚɠɞɟɧɢɸ 

ɨɬɪɚɠɟɧɧɨɣ ɛɥёɫɬɤɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 23-05-95.   

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɨɬ ɫɢɫɬɟɦɵ ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 

200 ɥɤ ɩɪɢ ɪɚɡɪɹɞɧɵɯ ɥɚɦɩɚɯ ɢ 100 ɥɤ ɩɪɢ ɥɚɦɩɚɯ ɧɚɤɚɥɢɜɚɧɢɹ. ɋɨɡɞɚɜɚɬɶ 

ɨɫɜɟɳɟɧɧɨɫɬɶ ɛɨɥɟɟ 750 ɥɤ ɩɪɢ ɪɚɡɪɹɞɧɵɯ ɥɚɦɩɚɯ ɢ 300 ɥɤ ɩɪɢ ɥɚɦɩɚɯ 

ɧɚɤɚɥɢɜɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɨɛɨɫɧɨɜɚɧɢɣ. ɑɢɫɬɤɚ ɫɬɟɤɨɥ, 

ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɢ ɫɜɟɬɨɜɵɯ ɮɨɧɚɪɟɣ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɧɟ ɪɟɠɟ ɞɜɭɯ ɪɚɡ 

ɜ ɝɨɞ. 

 

5.3ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

ɉɨ ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɵɣ ɰɟɯ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱦ (ɰɟɯ, ɫɜɹɡɚɧɧɵɣ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɫɝɨɪɚɟɦɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɜ ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ) ɢ ɤɨ 

II ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɢ ɫɨɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ 

ɰɟɯɚ. 

ɐɟɯɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨ ȽɈɋɌ 12.4.009-83. 

Ʉ ɫɪɟɞɫɬɜɚɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɰɟɯɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
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ɚ) ɨɝɧɟɬɭɲɢɬɟɥɢ; 

ɛ) ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ; 

ɜ) ɩɨɠɚɪɧɵɟ ɳɢɬɵ; 

ɝ) ɹɳɢɤɢ ɫ ɩɟɫɤɨɦ. 

Ɉɝɧɟɬɭɲɢɬɟɥɢ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɥɟɝɤɨɞɨɫɬɭɩɧɵɯ ɢ ɡɚɦɟɬɧɵɯ 

ɦɟɫɬɚɯ, ɝɞɟ ɢɫɤɥɸɱɟɧɨ ɩɨɩɚɞɚɧɢɟ ɧɚ ɧɢɯ ɩɪɹɦɵɯ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ (ɛɟɡ ɡɚɝɪɚɞɢɬɟɥɶɧɵɯ ɳɢɬɤɨɜ) ɜɨɡɞɟɣɫɬɜɢɟ ɨɬɨɩɢɬɟɥɶɧɵɯ ɢ 

ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

Ɋɭɱɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ: 

- ɧɚɜɟɫɤɨɣ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɜɵɫɨɬɟ ɧɟ ɛɨɥɟɟ 1,5 ɦ ɨɬ 

ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɧɢɠɧɟɝɨ ɬɨɪɰɚ ɨɝɧɟɬɭɲɢɬɟɥɹ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɞɜɟɪɢ, 

ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɟɟ ɩɨɥɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ; 

- ɭɫɬɚɧɨɜɤɨɣ ɜ ɩɨɠɚɪɧɵɟ ɲɤɚɮɵ ɫɨɜɦɟɫɬɧɨ ɫ ɩɨɠɚɪɧɵɦɢ ɤɪɚɧɚɦɢ, ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɬɭɦɛɵ ɢɥɢ ɧɚ ɩɨɠɚɪɧɵɟ ɳɢɬɵ ɢ ɫɬɟɧɞɵ. ɇɚɜɟɫɤɚ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ ɧɚ ɤɪɨɧɲɬɟɣɧɵ, ɭɫɬɚɧɨɜɤɚ ɢɯ ɜ ɬɭɦɛɵ ɢɥɢ ɩɨɠɚɪɧɵɟ ɲɤɚɮɵ 

ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɱɬɟɧɢɹ 

ɦɚɪɤɢɪɨɜɨɱɧɵɯ ɧɚɞɩɢɫɟɣ ɧɚ ɤɨɪɩɭɫɟ, ɚ ɬɚɤɠɟ ɭɞɨɛɫɬɜɨ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɶ 

ɩɨɥɶɡɨɜɚɧɢɹ ɢɦɢ. 

Ʉ ɜɜɟɞɟɧɢɸ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɨɩɭɫɤɚɸɬɫɹ ɩɨɠɚɪɧɵɟ ɤɪɚɧɵ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɟ: 

- ɩɨɠɚɪɧɵɦ ɤɥɚɩɚɧɨɦ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɝɨɥɨɜɤɨɣ; 

- ɧɚɩɨɪɧɵɦ ɩɨɠɚɪɧɵɦ ɪɭɤɚɜɨɦ ɫ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ ɤ ɧɟɦɭ ɩɨɠɚɪɧɵɦ 

ɫɬɜɨɥɨɦ; 

- ɪɵɱɚɝɨɦ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɨɬɤɪɵɜɚɧɢɹ ɤɥɚɩɚɧɚ.  

- ɉɨɠɚɪɧɵɣ ɪɭɤɚɜ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɤɥɚɩɚɧɭ.  

ɉɨɠɚɪɧɵɣ ɤɪɚɧ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɨɥɠɟɧ ɪɚɡɦɟɳɚɬɶɫɹ ɜ 

ɩɨɠɚɪɧɨɦ ɲɤɚɮɭ. 

ɉɨɠɚɪɧɵɟ ɳɢɬɵ ɢ ɫɬɟɧɞɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɢ 

ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɫɴɟɦɚ (ɢɡɜɥɟɱɟɧɢɹ) ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɧɢɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ 

ɢɡɞɟɥɢɣ ɢ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɢɯ ɪɚɡɦɟɳɟɧɢɸ. 
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əɳɢɤɢ ɞɥɹ ɩɟɫɤɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɦɟɫɬɢɦɨɫɬɶ 1,0 ɦ3 ɢ ɛɵɬɶ 

ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɫɨɜɤɨɜɨɣ ɥɨɩɚɬɨɣ ɩɨ ȽɈɋɌ 19596. Ʉɨɧɫɬɪɭɤɰɢɹ ɹɳɢɤɚ 

(ɟɦɤɨɫɬɢ) ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɢɡɜɥɟɱɟɧɢɹ ɩɟɫɤɚ ɢ ɢɫɤɥɸɱɚɬɶ 

ɩɨɩɚɞɚɧɢɟ ɨɫɚɞɤɨɜ. 

Ⱦɜɟɪɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɷɜɚɤɭɚɰɢɢ, ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ 

ɜɵɯɨɞɚ ɢɡ ɡɞɚɧɢɹ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɩɪɨɟɦɨɜ, ɤɨɬɨɪɵɟ ɧɟ 

ɦɨɝɭɬ ɡɚɤɪɵɜɚɬɶɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɞɜɟɪɹɦɢ ɢɥɢ ɜɨɪɨɬɚɦɢ, ɞɥɹ 

ɫɨɨɛɳɟɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ ɤɚɬɟɝɨɪɢɢ Ⱦ ɜ 

ɦɟɫɬɚɯ ɷɬɢɯ ɩɪɨɟɦɨɜ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɨɬɤɪɵɬɵɟ (ɛɟɡ ɞɜɟɪɟɣ ɢ ɜɨɪɨɬ) 

ɬɚɦɛɭɪɵ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 4 ɦ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɭɫɬɚɧɨɜɤɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

 ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɨɛɴɟɦɧɵɦ ɪɚɫɯɨɞɨɦ ɜɨɞɵ 1 ɥ/ɫ ɧɚ 1 ɦ2ɩɨɥɚ ɬɚɦɛɭɪɚ. 

Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɚɦɛɭɪɚ (ɩɟɪɟɝɨɪɨɞɤɢ ɢ ɩɟɪɟɤɪɵɬɢɟ) ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ. 

ɇɚ ɞɜɟɪɰɟ ɩɨɠɚɪɧɵɯ ɲɤɚɮɨɜ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ, ɧɚ ɩɨɠɚɪɧɵɯ ɳɢɬɚɯ, 

ɫɬɟɧɞɚɯ, ɹɳɢɤɚɯ ɞɥɹ ɩɟɫɤɚ ɢ ɛɨɱɤɚɯ ɞɥɹ ɜɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ 

ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ ɢ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɛɥɢɠɚɣɲɟɣ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. 

ɉɨɠɚɪɧɵɣ ɢɧɜɟɧɬɚɪɶ ɞɨɥɠɟɧ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ, ɢɦɟɬɶ 

ɫɜɨɛɨɞɧɵɣ ɢ ɭɞɨɛɧɵɣ ɞɨɫɬɭɩ ɢ ɧɟ ɫɥɭɠɢɬɶ ɩɪɟɩɹɬɫɬɜɢɟɦ ɩɪɢ ɷɜɚɤɭɚɰɢɢ ɜɨ 

ɜɪɟɦɹ ɩɨɠɚɪɚ. 

ȿɫɥɢ ɜɨɡɧɢɤ ɩɨɠɚɪ, ɧɟɨɛɯɨɞɢɦɨ: 

- ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ ɩɨ ɬɟɥɟɮɨɧɭ 112, (ɭɤɚɡɚɜ ɚɞɪɟɫ 

ɨɛɴɟɤɬɚ, ɦɟɫɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɫɜɨɸ ɮɚɦɢɥɢɸ); 

- ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ, ɩɟɪɫɨɧɚɥɭ ɢ ɩɨɫɟɬɢɬɟɥɹɦ ɨ ɩɨɠɚɪɟ; 

- ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ, ɫɨɯɪɚɧɧɨɫɬɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ. 

- ɨɛɟɫɬɨɱɢɬɶ ɜɫɟ ɩɪɢɛɨɪɵ ɢ ɚɩɩɚɪɚɬɵ, ɨɬɤɥɸɱɢɬɶ ɜɟɧɬɢɥɹɰɢɸ, ɜɵɧɟɫɬɢ ɢɡ 

ɩɨɦɟɳɟɧɢɹ ɜɫɟ ɟɦɤɨɫɬɢ ɫ ɨɝɧɟɨɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ; 

- ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ; 

- ɩɪɟɤɪɚɬɢɬɶ ɜɫɟ ɪɚɛɨɬɵ, ɤɪɨɦɟ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ; 
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- ɩɪɢ ɷɜɚɤɭɚɰɢɢ ɢɡ ɡɚɞɵɦɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɛɟɡɨɩɚɫɢɬɶ ɨɪɝɚɧɵ ɞɵɯɚɧɢɹ 

(ɡɚɤɪɵɬɶ ɜɥɚɠɧɵɦ ɩɨɥɨɬɟɧɰɟɦ ɢɥɢ ɩɥɚɬɤɨɦ ɪɨɬ ɢ ɧɨɫ) ɢ ɩɪɢɝɧɭɜɲɢɫɶ ɧɢɠɟ ɤ 

ɩɨɥɭ ɩɨɤɢɧɭɬɶ ɡɚɞɵɦɥɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ; 

- ɜɫɬɪɟɬɢɬɶ ɩɪɢɛɵɜɲɢɟ ɩɨɠɚɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɢ ɩɪɨɜɨɞɢɬɶ ɢɯ ɤ ɦɟɫɬɭ 

ɩɨɠɚɪɚ, ɩɪɟɞɭɩɪɟɞɢɬɶ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɜ ɞɚɧɧɨɦ 

ɩɨɦɟɳɟɧɢɢ. ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɩɪɨɯɨɞɹɬ ɢɧɫɬɪɭɤɬɚɠ ɨ ɩɪɚɜɢɥɚɯ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɜɟɞɟɧɧɵɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɢ ɩɨɪɹɞɤɟ ɩɨɥɶɡɨɜɚɧɢɹ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɜɹɡɢ. [15] 

5.4 ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ  

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɪɚɫɩɨɥɨɠɟɧ ɜ ɰɟɯɟ, ɨɬɧɨɫɹɳɟɦɫɹ ɤ ɰɟɯɚɦ ɫ 

ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɜ ɨɬɧɨɲɟɧɢɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, 

ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɨɤɨɩɪɨɜɨɞɹɳɢɦ ɩɨɤɪɵɬɢɟɦ ɩɨɥɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɱɟɥɨɜɟɤɚ ɢɦɟɸɳɢɦɫɹ, ɫɨɟɞɢɧɟɧɧɵɦ ɫ ɡɟɦɥɟɣ, ɦɚɲɢɧɚɦɢ ɢ 

ɦɟɯɚɧɢɡɦɚɦɢ. 

- ɩɪɨɣɬɢ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

- ɩɪɨɣɬɢ ɨɛɭɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ ɫɬɚɠɢɪɨɜɤɭ ɧɚ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

- ɜɧɢɦɚɬɟɥɶɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɯɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɫɯɟɦɨɣ ɞɟɣɫɬɜɢɣ 

ɩɟɪɫɨɧɚɥɚ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ; 

- ɧɟɦɟɞɥɟɧɧɨ ɢɡɜɟɳɚɬɶ ɫɜɨɟɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨ ɥɸɛɨɣ ɫɢɬɭɚɰɢɢ, 

ɭɝɪɨɠɚɸɳɟɣ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɩɪɨɣɬɢ 

ɜɧɟɩɥɚɧɨɜɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɋɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɛɥɢɡɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ ɨɛɹɡɚɧ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ:  

- ɧɟ ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɚɪɦɚɬɭɪɟ ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɨɜɨɞɚɦ, 

ɤ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦ ɢ ɧɟ ɨɝɪɚɠɞɟɧɧɵɦ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɢɛɨɪɨɜ (ɪɨɡɟɬɨɤ, ɩɚɬɪɨɧɨɜ, 

ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɪɭɛɢɥɶɧɢɤɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢ ɞɪ.); 
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- ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɤ, ɨɬɤɪɵɬɵɯ 

ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɧɚɪɭɲɟɧɢɹ ɡɚɡɟɦɥɟɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɚɞɦɢɧɢɫɬɪɚɰɢɢ; 

- ɧɟ ɧɚɫɬɭɩɚɬɶ ɧɚ ɩɟɪɟɧɨɫɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ, ɥɟɠɚɳɢɟ ɧɚ ɩɨɥɭ; 

- ɧɟ ɫɧɢɦɚɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ ɫ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɢɛɨɪɨɜ; ɧɟ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ 

ɷɥɟɤɬɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɲɤɚɮɨɜ (ɳɢɬɨɜ), ɧɟ ɤɥɚɫɬɶ ɜ ɧɢɯ ɧɢɤɚɤɢɯ 

ɩɪɟɞɦɟɬɨɜ (ɧɚɩɪɢɦɟɪ, ɤɥɸɱɟɣ ɨɬ ɩɨɦɟɳɟɧɢɣ); 

- ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɚɩɩɚɪɚɬɨɜ, ɩɪɢɛɨɪɨɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, ɡɚɦɟɧɭ ɷɥɟɤɬɪɨɥɚɦɩ ɢ ɷɥɟɤɬɪɨɡɚɳɢɬɵ 

(ɩɥɚɜɤɢɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ), ɱɢɫɬɤɭ ɷɥɟɤɬɪɨɫɜɟɬɢɥɶɧɢɤɨɜ; 

- ɩɪɢ ɩɟɪɟɪɵɜɟ ɜ ɩɨɞɚɱɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɭɯɨɞɟ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɯɨɬɹ ɢ 

ɧɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ, ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɤɥɸɱɚɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ 

ɜɵɩɨɥɧɹɥɚɫɶ ɩɨɪɭɱɟɧɧɚɹ ɪɚɛɨɬɚ. 

Ɋɚɡɪɟɲɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɟ ɜɫɟɦɢ ɞɟɬɚɥɹɦɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɟɣ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɩɨ ɢɯ ɩɪɹɦɨɦɭ 

ɧɚɡɧɚɱɟɧɢɸ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɭɱɚɫɬɨɤ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ «Ʉɨɥɶɰɨ» ɞɥɹ ɭɫɥɨɜɢɣ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

- ɫɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ; 

-ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɬɪɟɛɭɟɦɨɣ 

ɬɨɱɧɨɫɬɢ ɢɡɞɟɥɢɣ; 

-ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ. 

Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ – ɲɬɚɦɩɨɜɤɚ ɜ ɨɬɤɪɵɬɵɯ ɲɬɚɦɩɚɯ ɧɚ 

ɤɪɢɜɨɲɢɩɧɨɦ ɝɨɪɹɱɟɲɬɚɦɩɨɜɨɱɧɨɦ ɩɪɟɫɫɟ (ɄȽɒɉ), ɛɵɥ ɡɚɢɦɫɬɜɨɜɚɧ ɢɡ 

ɞɟɣɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ, ɬɚɤ ɤɚɤ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɧɚɲɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɨɱɧɨɫɬɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɡɚɝɨɬɨɜɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɢ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɤɨɜ ɫ ɑɉɍ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɞɨɛɢɥɢɫɶ ɫɧɢɠɟɧɢɹ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɛɟɡ ɩɨɬɟɪɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɥɢ ɝɢɛɤɨɫɬɶ 

ɭɱɚɫɬɤɚ. Ƚɢɛɤɨɫɬɶ ɭɱɚɫɬɤɚ ɩɨɡɜɨɥɹɟɬ ɛɟɡ ɨɫɨɛɵɯ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɢ ɬɪɭɞɚ 

ɩɟɪɟɧɚɥɚɞɢɬɶ ɭɱɚɫɬɨɤ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɚ ɢɦɟɸɳɟɦɫɹ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɪɭɝɢɯ, 

ɚɧɚɥɨɝɢɱɧɵɯ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɟɣ. ɋɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɥɭɱɢɥɫɹ Ʉɡ=0,04  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɪɨɤ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɥɢ ɫɯɜɚɬ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɨɛɨɬɚ. ɉɪɢɦɟɧɟɧɢɟ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɨɛɨɬɚ ɧɚ ɤɨɦɩɥɟɤɫɧɨɣ ɨɩɟɪɚɰɢɢ ɩɨɡɜɨɥɢɥɨ ɫɨɤɪɚɬɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ.  

ȼ ɯɨɞɟ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɫɪɟɞɫɬɜɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɚ ɢɦɟɧɧɨ: ɛɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ 3D-ɫɢɦɭɥɹɰɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɧɚ ɫɬɚɧɤɚɯ ɫ ɑɉɍ, ɩɨɫɬɪɨɟɧɚ 3D-ɦɨɞɟɥɶ ɫɬɚɧɨɱɧɨɝɨ 
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ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɫɨɡɞɚɧɵ ɤɚɪɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ȼ ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɱɢɬɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɟɝɨ ɡɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɜɵɛɪɚɧɨ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɵɫɨɬɵ ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɚ ɩɥɚɧɢɪɨɜɤɚ ɭɱɚɫɬɤɚ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɩɪɢɜɟɞɟɧɵ ɧɨɪɦɵ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɤɥɢɦɚɬɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, 

ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɵ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
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