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ȺɇɇɈɌȺɐɂə. 

 

 Ⱦɚɧɧɵɣ ɤɭɪɫɨɜɨɣ ɩɪɨɟɤɬ ɫɨɫɬɨɢɬ ɢɡ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɛɴɺɦɨɦ 4 

ɥɢɫɬɚ, ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ 80 ɫɬɪɚɧɢɰ, 17 ɪɢɫɭɧɤɨɜ, 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 5 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɪɢɜɨɞ 

ɥɟɧɬɨɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɪɟɞɭɤɬɨɪɚ ɢ ɨɬɤɪɵɬɨɣ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ. 

ɉɨɞɨɛɪɚɧ ɧɟɨɛɯɨɞɢɦɵɣ ɦɚɬɟɪɢɚɥ ɞɟɬɚɥɟɣ, ɨɬɜɟɱɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ 

ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɜɨɞɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɱɟɪɬɟɠɢ ɪɟɞɭɤɬɨɪɚ ɩɪɢɜɨɞɚ 

ɦɟɯɚɧɢɡɦɚ. Ɍɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɜ ɭɫɥɨɜɢɹɯ ɤɪɭɩɧɨɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɪɚɛɨɬɚɧɚ 

ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɪɟɠɢɦɚɯ ɪɟɡɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɚɤ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɚɤ ɢ ɬɪɟɛɭɟɦɭɸ ɬɨɱɧɨɫɬɶ, ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɨɣ 

ɩɪɨɞɭɤɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 

 
ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ, 

ɩɪɨɜɟɫɬɢ ɬɟɯɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢɡɜɟɫɬɧɵɯ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ ɞɚɧɧɨɝɨ 

ɢɡɞɟɥɢɹ, ɢɧɠɟɧɟɪɧɵɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ ɢɡɞɟɥɢɹ ɢ ɜɵɛɨɪ ɥɭɱɲɟɝɨ 

ɩɪɨɬɨɬɢɩɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɨɫɜɨɢɬɶ ɦɟɬɨɞɢɤɭ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɫɯɟɦɧɵɯ ɢ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɩɨɥɭɱɢɬɶ ɧɚɜɵɤɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɢɡɞɟɥɢɹ ɜ CAD – ɫɢɫɬɟɦɚɯ ɢ ɜ ɨɮɨɪɦɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɷɥɟɤɬɪɨɧɧɵɦ ɦɨɞɟɥɹɦ. ɋɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ 

ɤɨɧɫɬɪɭɤɰɢɸ ɩɪɢɜɨɞɚ, ɤɨɧɤɭɪɟɧɬɧɨ ɫɩɨɫɨɛɧɨɣ ɧɚɣɞɟɧɧɵɦ ɚɧɚɥɨɝɚɦ. Ɋɚɡɪɚɛɨɬɤɚ 

ɩɪɨɝɪɟɫɫɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɯ 

ɜ ɭɫɥɨɜɢɹɯ ɤɪɭɩɧɨɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɤɨɪɩɭɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɨɝɪɟɫɫɢɜɧɵɯ 

ɪɟɠɢɦɚɯ ɪɟɡɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɚɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɚɤ ɢ ɬɪɟɛɭɟɦɭɸ 

ɬɨɱɧɨɫɬɶ, ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɞɟɬɚɥɟɣ. 
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1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
1.1 Ɂɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 
ȼɵɩɨɥɧɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

1. Ɇɨɳɧɨɫɬɶ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɩɪɢɜɨɞɚ – 4,5 ɤȼɬ. 

2. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɩɪɢɜɨɞɚ - 16 ɨɛ/ɦɢɧ  

3. Ɍɢɩ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ – ɬɪɟɯɮɚɡɧɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 220/380 ȼ  

4. Ɋɟɫɭɪɫ ɩɪɢɜɨɞɚ – 4000 ɱɚɫɨɜ 

5. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɢɡɚɰɢɸ ɫɬɨɢɦɨɫɬɢ ɩɪɢɜɨɞɚ. 

6. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɤɪɭɩɧɨɫɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɩɪɢɜɨɞɨɜ (8000 ɢɡɞɟɥɢɣ ɜ ɝɨɞ) 

ɉɪɢɦɟɱɚɧɢɟ: ɧɟɞɨɫɬɚɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɞɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫ 

ɫɨɝɥɚɫɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

 

1.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

 

1.2.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

 

          ɉɪɢɜɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɪɟɞɭɤɬɨɪɚ, ɩɟɪɟɞɚɱ ɝɢɛɤɨɣ 

ɫɜɹɡɶɸ (ɰɟɩɧɵɟ ɢɥɢ ɪɟɦɟɧɧɵɟ), ɦɭɮɬ ɢ ɞɜɢɝɚɬɟɥɹ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɩɪɢɜɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɩɨɫɬɚɜɤɚ ɢɡɞɟɥɢɹ ɜ ɞɪɭɝɢɟ ɫɬɪɚɧɵ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 

 

1.2.2 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

Ɂɚɞɚɧɢɟ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
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1.2.3 ɐɟɥɢ ɢ ɧɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 

Ɉɛɟɫɩɟɱɟɧɢɟ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɩɪɢɜɨɞɚ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɢ ɭɝɥɨɜɨɣ 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɪɟɛɭɟɦɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ: 

          ɉɪɢɜɨɞ - ɭɫɬɪɨɣɫɬɜɨ, ɩɪɢɜɨɞɹɳɟɟ ɜ ɞɜɢɠɟɧɢɟ ɦɚɲɢɧɭ ɢɥɢ ɦɟɯɚɧɢɡɦ; 

ɫɨɫɬɨɢɬ ɢɡ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ, ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɢ ɚɩɩɚɪɚɬɭɪɵ 

ɭɩɪɚɜɥɟɧɢɹ. 

 

1.2.4 ɂɫɬɨɱɧɢɤɢ ɪɚɡɪɚɛɨɬɤɢ 

 

ȽɈɋɌ 2.103-68 - Ɋɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢɡɞɟɥɢɹ. 

ȽɈɋɌ 2.118-73 - Ɋɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɪɟɞɥɨɠɟɧɢɸ. 

ȽɈɋɌ Ɋ 50891-96 - Ɋɟɞɭɤɬɨɪɵ ɨɛɳɟɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ 

          ɩɪɢɦɟɧɟɧɢɹ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

ȽɈɋɌ 12.1.003-83 - ɋɋȻɌ. ɒɭɦ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȽɈɋɌ 2.601-95 - ȿɋɄȾ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɞɨɤɭɦɟɧɬɵ. 

ȽɈɋɌ 9.303-84 - ȿɋɁɄɋ. ɉɨɤɪɵɬɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɟ 

          ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɛɨɪɭ. 

ɋɌɈ 4.2–07–2014 - Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɮɨɪɦɥɟɧɢɸ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 

 

1.2.5 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

ɉɪɢɜɨɞ ɫɨɫɬɨɢɬ ɢɡ ɪɟɞɭɤɬɨɪɚ ɢ ɞɜɢɝɚɬɟɥɹ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɭɮɬɨɣ. 

ɇɚɡɧɚɱɟɧɧɵɣ ɪɟɫɭɪɫ ɤɚɠɞɨɝɨ ɢɡ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢɜɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

4000 ɱɚɫɨɜ. 

Ⱦɜɢɝɚɬɟɥɢ ɪɟɞɭɤɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɨɬ ɫɟɬɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220/380 ȼ. 
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Ɋɟɫɭɪɫ ɩɪɢɜɨɞɚ ɩɪɢ 90%-ɧɨɣ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ 

ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4000 ɱ; ɫɪɨɤ ɫɥɭɠɛɵ ɩɪɢ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ – ɧɟ 

ɦɟɧɟɟ 10 ɥɟɬ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢ ɦɟɬɪɨɥɨɝɢɱɧɨɫɬɢ: 

- Ʉɨɧɫɬɪɭɤɰɢɹ ɞɟɬɚɥɢ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ. 

- Ⱦɟɬɚɥɢ ɞɨɥɠɧɵ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɡɚɝɨɬɨɜɨɤ. Ɋɚɡɦɟɪɵ ɢ 

ɮɨɪɦɵ ɡɚɝɨɬɨɜɤɢ ɞɨɥɠɧɵ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɮɨɪɦɟ ɢ ɪɚɡɦɟɪɚɦ ɝɨɬɨɜɨɣ ɞɟɬɚɥɢ. 

- Ɂɚɝɨɬɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɢ ɞɨɩɭɫɤɚɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɢ ɧɟɨɛɪɚɛɚɬɵɜɚɟɦɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɦɢɧɢɦɚɥɶɧɵɯ ɩɪɢɩɭɫɤɨɜ ɧɚ ɨɛɪɚɛɨɬɤɭ. 

- Ɉɩɬɢɦɚɥɶɧɵɟ ɢ ɨɛɨɫɧɨɜɚɧɧɵɟ ɬɨɱɧɨɫɬɶ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɟɣ 

(ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɧɚɞɺɠɧɨɫɬɢ ɦɚɲɢɧ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ). 

- Ȼɚɡɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɨɱɧɨɫɬɶ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɚɞɺɠɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɨɛɪɚɛɨɬɤɢ ɢ ɤɨɧɬɪɨɥɹ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟɫɤɨɥɶɤɢɯ ɞɟɬɚɥɟɣ. 

- Ʉɨɧɫɬɪɭɤɰɢɹ ɞɟɬɚɥɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɬɢɩɨɜɵɯ, ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɝɪɭɩɩɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

- ɋɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ ɞɟɬɚɥɢ: ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ, ɠɺɫɬɤɨɫɬɶ 

ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

- ɇɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɪɢɚɥɵ, ɩɥɨɯɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɪɟɡɚɧɢɟɦ. 

- Ⱦɨɫɬɭɩɧɨɫɬɶ ɩɨ ɜɫɟɦ ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ 

ɢɡɦɟɪɟɧɢɹ. 

- ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɢɦɟɧɶɲɟɣ. 

- Ʉɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɟɣ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɞɟɮɨɪɦɚɰɢɸ 

ɩɪɢ ɬ/ɨ. 

 

Ɍɪɟɛɨɜɚɧɢɟ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
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- Ɂɚɥɢɜɤɭ ɦɚɫɥɚ, ɫɥɢɜ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɤɚɪɬɟɪɚ ɢ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ 

ɦɚɫɥɚ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɟ ɪɟɞɭɤɬɨɪɚ. 

- ɍɫɬɚɧɨɜɤɭ ɪɟɞɭɤɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 

ɫɜɨɞɧɵɣ ɞɨɫɬɭɩ ɤ ɫɦɨɬɪɨɜɨɣ ɤɪɵɲɤɟ ɢ ɦɚɫɥɨɭɤɚɡɚɬɟɥɸ. 

 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɭɬɢɥɢɡɚɰɢɢ: 

Ⱦɚɧɧɵɣ ɪɟɞɭɤɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɦɚɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɪɚɣɨɧɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɨ ȽɈɋɌ 15150-69. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɞɭɤɬɨɪɚ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

- Ɂɚɥɢɜɤɭ ɦɚɫɥɚ ɢ ɟɝɨ ɫɥɢɜ ɩɪɨɢɡɜɨɞɹɬ ɬɨɥɶɤɨ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ 

ɪɟɞɭɤɬɨɪɟ.  

- Ʉ ɦɚɫɥɨɦɟɪɧɨɣ ɢɝɥɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ. 

- Ʉɨɧɰɵ ɜɚɥɨɜ ɢ ɧɚɫɚɠɟɧɧɵɟ ɧɚ ɧɢɯ ɞɟɬɚɥɢ (ɦɭɮɬɵ, ɲɤɢɜɵ) ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɳɢɳɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɨɠɭɯɚɦɢ.  

- ȼɫɟ ɧɟɨɛɪɚɛɨɬɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɦɚɫɥɹɧɨɣ ɜɚɧɧɟ 

ɪɟɞɭɤɬɨɪɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɤɪɚɲɟɧɵ ɦɚɫɥɨɫɬɨɣɤɨɣ ɤɪɚɫɤɨɣ ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ.  

- ȼɚɥɵ ɜ ɫɨɛɪɚɧɧɨɦ ɪɟɞɭɤɬɨɪɟ ɞɨɥɠɧɵ ɩɪɨɜɨɪɚɱɢɜɚɬɶɫɹ ɨɬ ɪɭɤɢ ɥɟɝɤɨ ɢ 

ɩɥɚɜɧɨ. 

- Ƚɨɥɨɜɤɢ ɦɚɫɥɨɭɤɚɡɚɬɟɥɟɣ, ɡɚɥɢɜɧɨɣ ɢ ɫɩɭɫɤɧɨɣ ɩɪɨɛɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɤɪɚɲɟɧɵ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ. 

- Ʉɨɧɫɬɪɭɤɰɢɹ ɪɟɞɭɤɬɨɪɚ ɞɨɥɠɧɚ ɢɫɤɥɸɱɚɬɶ ɬɟɱɶ ɦɚɫɥɚ ɢɡ ɤɨɪɩɭɫɚ ɢ 

ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜɧɭɬɪɶ ɩɵɥɢ ɢ ɝɪɹɡɢ. 

ɍɬɢɥɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

 

Ɍɪɟɛɨɜɚɧɢɟ ɤ ɭɩɚɤɨɜɤɟ: 

- Ɉɛɬɹɧɭɬɶ ɩɪɢɜɨɞ ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɨɣ ɢ ɭɩɚɤɨɜɚɬɶ ɜ ɞɟɪɟɜɹɧɧɵɣ ɹɳɢɤ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 

ɤɨɧɰɨɜ ɜɚɥɨɜ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 

 



 

10 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

 

 

 

2. Ⱥɧɚɥɢɡ ɚɧɚɥɨɝɨɜ ɩɪɢɜɨɞɨɜ 
 

Ɋɟɞɭɤɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɧɢɠɟɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɩɨɜɵɲɟɧɢɹ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜɟɞɨɦɨɝɨ ɜɚɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɟɞɭɳɢɦ ɜɚɥɨɦ. 

Ɋɟɞɭɤɬɨɪɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 

- ɩɨ ɬɢɩɭ ɩɟɪɟɞɚɱ (ɡɭɛɱɚɬɵɟ, ɱɟɪɜɹɱɧɵɟ ɢɥɢ ɡɭɛɱɚɬɨ-ɱɟɪɜɹɱɧɵɟ), 

- ɩɨ ɱɢɫɥɭ ɫɬɭɩɟɧɟɣ (ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ, ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ); 

- ɩɨ ɬɢɩɭ ɤɨɥɺɫ (ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ, ɤɨɧɢɱɟɫɤɢɟ, ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ); 

- ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɜɚɥɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ). 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɜɨɞɚ ɪɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɪɟɞɭɤɬɨɪɚ: 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ, ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɞɜɭɯ ɢ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɣ, 

ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ, ɱɟɪɜɹɱɧɵɣ ɢ ɩɥɚɧɟɬɚɪɧɵɣ. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɢɝɚɬɟɥɢ ɫɟɪɢɢ ȺɂɊ, ɜɫɥɟɞɫɬɜɢɟ 

ɩɪɨɫɬɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɥɨɣ ɫɬɨɢɦɨɫɬɢ, ɩɪɨɫɬɨɬɵ ɭɯɨɞɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɜɤɥɸɱɟɧɢɹ ɜ ɬɪɟɯɮɚɡɧɭɸ ɫɟɬɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. Ⱦɥɹ 

ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɪɚɫɫɦɨɬɪɢɦ ɬɪɟɯɮɚɡɧɵɟ ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫɟɪɢɢ 

ȺɂɊ. 

Ɋɚɫɫɦɨɬɪɟɜ ɰɟɩɨɱɤɭ ɩɪɢɜɨɞɚ ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɢɝɚɬɟɥɹ, ɪɟɞɭɤɬɨɪɚ ɢ ɰɟɩɧɨɣ 

ɩɟɪɟɞɚɱɢ (ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ 

ɪɟɞɭɤɬɨɪɚ) ɢ ɜɵɛɪɚɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ ɭ ɤɨɬɨɪɨɝɨ ɧɚɢɦɟɧɶɲɢɣ 

ɄɉȾ ɪɚɜɧɵɣ ɩɪɢɦɟɪɧɨ 0,8 ɢ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ 0,96, ɨɩɪɟɞɟɥɢɦ ɩɪɢɦɟɪɧɭɸ 

ɬɪɟɛɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
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ʟ˕˓ =
ʟ˅ы˘𝜂∑ =

4,5

0,8 ∙ 0,96
= 5,8 ˍВ˕. 

 

 

ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɫɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɨɳɧɨɫɬɶɸ 7,5/7,6 ɤȼɬ:  

- ȺɂɊ112M2 ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3000/2890 ɨɛ/ɦɢɧ,  

- ȺɂɊ132S4 ɜɪɚɳɟɧɢɹ 1500/1455 ɨɛ/ɦɢɧ,  

- ȺɂɊ132M6 ɜɪɚɳɟɧɢɹ 1000/950 ɨɛ/ɦɢɧ, 

- ȺɂɊ160S8 ɜɪɚɳɟɧɢɹ 750/720 ɨɛ/ɦɢɧ. 

 

Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɩɪɢɜɨɞɚ: 

∑ݑ  =
݊˅˘݊˅ы˘, 

 

ɝɞɟ ݊˅˘- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɚ ɜɯɨɞɟ (ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ); 

       ݊˅ы˘- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɚ ɜɵɯɨɞɟ. 

 

1∑ݑ           =
2890

16
= 180,6; 

2∑ݑ           =
1455

16
= 3∑ݑ ;91 =

950

16
= 4∑ݑ ;59,3 =

720

16
= 45. 

 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ, ɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɦɟɧɶɲɟɧɢɹ ɟɝɨ ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɨɜ ɩɨɫɬɚɜɢɦ ɰɟɩɧɭɸ ɩɟɪɟɞɚɱɭ. 

ȿɫɥɢ ɰɟɩɧɭɸ ɩɟɪɟɞɚɱɭ ɧɟ ɭɱɢɬɵɜɚɬɶ, ɬɨ ɩɪɢɞɟɬɫɹ ɫɬɚɜɢɬɶ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɣ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ, ɭ ɤɨɬɨɪɨɝɨ ɫɬɨɢɦɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɞɜɭɯ ɫɬɭɩɟɧɱɚɬɵɦ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɪɟɞɭɤɬɨɪɨɦ.  
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Ⱦɥɹ ɰɟɩɧɵɯ ɩɟɪɟɞɚɱ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ 

ɱɢɫɟɥ ɨɬ 2 ɞɨ 3. Ɍɨɝɞɚ ɨɩɪɟɞɟɥɢɦ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɪɟɞɭɤɬɨɪɨɜ. 

1ˇˈ˓ݑ  =
˒ˈ˙ݑ1∑ݑ = 90,3 − 60,2; 

2ˇˈ˓ݑ =
˒ˈ˙ݑ2∑ݑ = 45,45 − 30,3; 

3ˇˈ˓ݑ =
˒ˈ˙ݑ3∑ݑ = 29,9 − 19,8; 

4ˇˈ˓ݑ =
˒ˈ˙ݑ4∑ݑ = 22,5 − 15. 

 

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɞɢɚɩɚɡɨɧ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ 

ɪɟɞɭɤɬɨɪɨɜ: 

- ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ: 1,6-6,3; 

- ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ: 8-40; 

- ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɟ: 25-160; 

- ɱɟɪɜɹɱɧɵɟ: 8-80; 

- ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ: 6,3-28; 

- ɤɨɧɢɱɟɫɤɢɟ ɞɨ 5. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɤɨɧɢɱɟɫɤɢɟ ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɪɟɞɭɤɬɨɪɚ 

ɜɵɩɚɞɚɸɬ ɢɡ ɪɚɫɱɟɬɚ. 

Ⱦɥɹ ɩɥɚɧɟɬɚɪɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɟɞɚɱ ɢ 

ɬɨɱɧɨɫɬɢ ɫɛɨɪɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɠɟɫɬɱɟ, ɱɟɦ, ɤ ɩɪɢɦɟɪɭ, ɞɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ. 

Ⱥɧɚɥɨɝ ɩɥɚɧɟɬɚɪɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɦɚɫɫɭ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɢ ɱɟɪɜɹɱɧɵɦɢ ɪɟɞɭɤɬɨɪɚɦɢ, ɩɨɷɬɨɦɭ ɨɧ ɧɟ 

ɩɨɞɯɨɞɢɬ ɞɥɹ ɧɚɲɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɵɯɨɞɟ ɩɪɢɜɨɞɚ ɞɥɹ ɡɚɞɚɧɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1229 ɇ*ɦ ɫ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɟɣ ɢ ɞɨ 2686 ɇ*ɦ ɛɟɡ ɰɟɩɧɨɣ 

ɩɟɪɟɞɚɱɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɢ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɟ 
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ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɞɭɤɬɨɪɚ ɢɫɤɥɸɱɚɟɦ ɢɡ ɪɚɫɱɟɬɚ, ɬ.ɤ. ɭ ɧɢɯ ɬɨɠɟ ɛɨɥɶɲɚɹ ɦɚɫɫɚ ɢ 

ɝɚɛɚɪɢɬɵ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɯɨɞɹɳɢɯ ɬɢɩɨɜ 

ɪɟɞɭɤɬɨɪɨɜ. 

1. Ɋɟɞɭɤɬɨɪɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɬɢɩɚ 

1ɐ2ɍ-100, 1ɐ2ɍ-125, 1ɐ2ɍ-160, 1ɐ2ɍ-200, 1ɐ2ɍ-250: 
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2. Ɋɟɞɭɤɬɨɪɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɟ ɬɢɩɚ 

1ɐ3ɍ-160, 1ɐ3ɍ-200, 1ɐ3ɍ-250: 
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3. ɑɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ ɑ-80, ɑ-100, ɑ-125, ɑ-160: 
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4. Ɋɟɞɭɤɬɨɪɵ ɤɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɬɢɩɚ Ʉɐ1-200, 

Ʉɐ1-250, Ʉɐ1-300, Ʉɐ1-400, Ʉɐ1-500:

 

 

5. Ɋɟɞɭɤɬɨɪɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨ-ɱɟɪɜɹɱɧɵɟ ɬɢɩɚ 1ɐɑ-63Ⱥ, 1ɐɑ-160, 1ɐɑ-200: 
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Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
 

  
 
 
 
 
 
ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɟɣ ɢ ɫɬɨɢɦɨɫɬɶ. 
 
 

Ɍɚɛɥɢɰɚ 1 

Ⱦɜɢɝɚɬɟɥɶ 
Ɇɨɳɧɨɫɬ
ɶ 

Ɉɛ/ɦɢ
ɧ 

Ɍɨɤ 
ɩɪɢ  
380ȼ, 
Ⱥ 

KɉȾ, 
% 

Kɨɷɮ. 
ɦɨɳɧ. Iɩ/ Iɧ 

Ɇɩ/ 
Ɇɧ 

Ɇma
x/ 
Ɇɧ 

Ɇɨɦɟɧɬ  
ɢɧɟɪɰɢɢ
, ɤɝɦ2 

Ɇɚɫ
ɫɚ,  
ɤɝ 

 
ɐɟɧɚ, ɪɭɛ 

ȺɂɊ112M2 
7,5/7,6 
ɤȼɬ 

2890 15 87 0,91 7,5 2,2 2,5 0,0185 48 10289,00 

ȺɂɊ132S4 
7,5/7,6 
ɤȼɬ 1455 15,6 87,5 0,83 7,0 2 2,5 0,0227 52 

9000,00 

ȺɂɊ132M6 
7,5/7,6 
ɤȼɬ 

950 16,5 85,5 0,81 7,0 2 2,2 0,0597 82 
14459,00 
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ȼ ɬɚɛɥ. 2 ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɯɨɞɹɳɢɟ ɩɪɢɜɨɞɚ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ.  
 

Ɍɚɛɥɢɰɚ 2 
 ȺɂɊ112M2 

2890 
10289,00 

ȺɂɊ132S4 
1455 

9000,00 

ȺɂɊ132M6 
950 

14459,00 

ȺɂɊ160S8 
720 

18000,00 
Ɉɛɳɟɟ 

ɩɟɪɟɞɚɬɨɱɧɨɟ 
ɱɢɫɥɨ 

180,6 91 59,3 45 

ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɞɜɭɯ ɫɬɭɩɟɧɱɚɬɵɣ 
Uɪɟɞ - 40 25 16 

Ɍɢɩ 
ɪɟɞɭɤɬɨɪɚ 

1ɐ2ɍ-
160 

1ɐ2ɍ-
160 

1ɐ2ɍ-
160 

ɐɟɧɚ 
ɪɟɞɭɤɬɨɪɚ 

10000,0
0 

10000,0
0 

10000,0
0 

Uɰɟɩɢ 2,28 2,38 2,81 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɟ 

1229,50 1178 1000 

Ɉɛɳɚɹ 
ɰɟɧɚ ɩɪɢɜɨɞɚ 

19000,0
0 

24459,0
0 

28000,0
0 

ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɣ 
Uɪɟɞ 80 40 - 

Ɍɢɩ 
ɪɟɞɭɤɬɨɪɚ 

1ɐ3ɍ-
200 

1ɐ3ɍ-
160 

ɐɟɧɚ 
ɪɟɞɭɤɬɨɪɚ 

27000,0
0 

22000,0
0 

Uɰɟɩɢ 2,26 2,28 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɟ 

1250 1229,50 

Ɉɛɳɚɹ 
ɰɟɧɚ ɩɪɢɜɨɞɚ 

37289,0
0 

31000,0
0 

ɑɟɪɜɹɱɧɵɣ 
Uɪɟɞ 80 40 25 16 

Ɍɢɩ 
ɪɟɞɭɤɬɨɪɚ 

ɑ-160 ɑ-160 ɑ-160 ɑ-160 

ɐɟɧɚ 
ɪɟɞɭɤɬɨɪɚ 

47554,0
0 

47554,0
0 

47554,0
0 

47554,0
0 

Uɰɟɩɢ 2,26 1,48 2,37 2,81 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɟ 

1243 1875 1184 1000 
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Ɉɛɳɚɹ 
ɰɟɧɚ ɩɪɢɜɨɞɚ 

57843,0
0 

56554,0
0 

62013,0
0 

65554,0
0 

Ʉɨɧɢɱɟɫɤɨ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 
Uɪɟɞ - 

 
 
 
 
 
 
 
 
 

28 14 

Ɍɢɩ 
ɪɟɞɭɤɬɨɪɚ 

Ʉɐ1-
250 

Ʉɐ1-
250 

ɐɟɧɚ 
ɪɟɞɭɤɬɨɪɚ 

60000,0
0 

60000,0
0 

Uɰɟɩɢ 2,12 3,2 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɟ 

1323 877 

Ɉɛɳɚɹ 
ɰɟɧɚ ɩɪɢɜɨɞɚ 

74459,0
0 

78000,0
0 

ɐɢɥɢɧɞɪɢɱɟɫɤɨ-ɱɟɪɜɹɱɧɵɟ 
Uɪɟɞ 80 40 20 16 

Ɍɢɩ 
ɪɟɞɭɤɬɨɪɚ 

ɐɑ-160 ɐɑ-160 ɐɑ-160 ɐɑ-125 

ɐɟɧɚ 
ɪɟɞɭɤɬɨɪɚ 

20000,0
0 

20000,0
0 

20000,0
0 

20000,0
0 

Uɰɟɩɢ 2,26 2,28 2,3 2,81 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɟ 

1250 1229,5 1219,5 1000 

Ɉɛɳɚɹ 
ɰɟɧɚ ɩɪɢɜɨɞɚ 

30289,0
0 

29000,0
0 

34459,0
0 

38000,0
0 

 

ɂɫɯɨɞɹ ɢɡ ɬɚɛɥ. 2 ɧɚɢɥɭɱɲɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ ɜɚɪɢɚɧɬɨɦ 

ɨɤɚɡɚɥɨɫɶ ɫɨɱɟɬɚɧɢɟ ɞɜɢɝɚɬɟɥɹ ȺɂɊ132S4 ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɦ 

ɪɟɞɭɤɬɨɪɨɦ 1ɐ2ɍ-160. 

ɇɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢɜɨɞɚ. 

 

Ɋɢɫɭɧɨɤ 1. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɢɜɨɞɚ 
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3. Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢɜɨɞɚ 
 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɢɜɨɞɚ: 

           u˒˓ =
nˇ˅

n˅ы˘ =
1455

16
= 91 

 

u˓=40.   

=˒ˈ˙ݑ 
  u˒˓

u˓ =
91

40
=2,28 

 

Ɋɚɫɫɱɢɬɚɟɦ ɄɉȾ ɩɪɢɜɨɞɚ ɢ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ: 

 η˒˓ = ηˏ˖˗ ∙ η˓ˈˇ = 0,98 ∙ 0.98 ∙ 0,98 ∙ 0,96 = 0,9; 

P̌ ˅ =
P˅ы˘η˒˓ =

4,5

0,9
= 5 ˍВ˕. 

 

Ɋɚɡɛɢɜɤɚ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɪɟɞɭɤɬɨɪɚ ɩɨ ɫɬɭɩɟɧɹɦ: 

˘ˋ˕ݑ  = ˇˈ˓ݑ 0,88 = 0,88 40 = 5,567. 

 

ɉɪɢɧɢɦɚɟɦ ɩɨ ɫɬɚɧɞɚɪɬɭ ݑ˕ˋ˘ = 5,6. 

 

Ɍɨɝɞɚ: 

˕˔ы˄ݑ  = ˘ˋ˕ݑ/ˇˈ˓ݑ =
40

5,6
= 7,1 

Ɉɩɪɟɞɟɥɢɦ ɦɨɳɧɨɫɬɶ: 

 

1ܲ = ̞ܲ ˓ = 5 ɤȼɬ; 
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2ܲ = 1ܲ ∙ ݊˙ˋˎ ∙ 𝜂ˏ = 5 ∙ 0,98 ∙ 0,98 = 4,8 ɤȼɬ; 

 

3ܲ = 2ܲ ∙ ݊˙ˋˎ = 4,8 ∙ 0,98 = 4,7 ɤȼɬ; 

 

4ܲ = 3ܲ ∙ ݊˙ˈ˒ = 4,7 ∙ 0,96 = 4,5 ɤȼɬ. 

 

Ɉɩɪɟɞɟɥɢɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ݊1 = ݊ˇ˅ = 1455 ˏˋː−1; 

 ݊2 =
˓˕˔ы˄ݑ1݊ =

1455

7,1
= 204,9 ˏˋː−1; 

 ݊3 =
˘ˋ˕ݑ2݊ =

204,9

5,6
= 36,6 ˏˋː−1; 

 ݊4 =
˒ˈ˙ݑ3݊ =

36,6

2,28
= 16 ˏˋː−1. 

 

ɍɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ: 

 𝜔1 = 𝜔ˇ˅ =
˅ˇ݊∙ߨ

30
=

1455∙ߨ

30
= 152,3; 

 𝜔2 =
𝜔1ݑ˄ы˔˕˓ =

152,3

7,1
= 21,5; 

 𝜔3 =
𝜔2ݑ˕ˋ˘ =

21,5

5,6
= 3,8; 

 𝜔4 =
𝜔3ݑ˙ˈ˒ =

3,8

2,28
= 1,7. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɦɟɧɬɨɜ: 

 

1ܶ =
ʟ1𝜔1

=
5000

152,3
= 32,8 ʜ∙ɦ; 

 

2ܶ =
ʟ2𝜔2

=
4800

21,5
= 223,3 ʜ∙ɦ; 

 

3ܶ =
ʟ3𝜔3

=
4700

3,8
= 1236,8 ʜ∙ɦ; 

 

4ܶ =
ʟ4𝜔4

=
4500

1,7
= 2647 ʜ∙ɦ. 

 

ɋɜɟɞɟɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɬɚɛ. 3. 
 
 

Ɍɚɛɥɢɰɚ 3 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɂɧɞɟɤɫ 

ɜɚɥɚ 

ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 
n, ɨɛ/ɦɢɧ 

ɍɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ 
ω, ɪɚɞ/ɫ 

Ɇɨɳɧɨɫɬɶ 
Ɋ, ɤȼɬ 

Ɇɨɦɟɧɬ 
Ɍ, ɦɇ   

Ȼɵɫɬɪɨɯɨɞɧɵɣ ɜɚɥ 
ɪɟɞɭɤɬɨɪɚ 

1 1455 152,3 5 32,8 

ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɜɚɥ 
ɪɟɞɭɤɬɨɪɚ 

2 204,9 21,5 4,8 223,3 

Ɍɢɯɨɯɨɞɧɵɣ ɜɚɥ 
ɪɟɞɭɤɬɨɪɚ 

3 36,6 3,8 4,7 1236,8 

ȼɚɥ ɩɪɢɜɨɞɚ 4 14,4 1,7 4,5 2647 
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4. Ɋɚɫɱɟɬ ɡɭɛɱɚɬɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ 
 

4.1 ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ. Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

 

Ɍ.ɤ. ɩɪɢ ɛɨɥɶɲɟɣ ɬɜɟɪɞɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɢ ɦɚɥɵɟ ɪɚɡɦɟɪɵ ɩɟɪɟɞɚɱɢ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɦɚɬɟɪɢɚɥ 

ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ  ɫɬɚɥɶ 45. 

ɒɟɫɬɟɪɧɹ ɢ ɤɨɥɟɫɨ: ܦˊ˃ˆ = 200 ˏˏ; 2401 ɇȼ ; ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɭɥɭɱɲɟɧɢɟ. 

ɉɪɟɞɟɥɵ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨ ɤɨɧɬɚɤɬɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ: 

55070240*2702  ɇȼɇɈ  Ɇɉɚ. 

                           

ȼɵɱɢɫɥɹɟɦ ɞɨɩɭɫɤɚɟɦɵɟ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

ɇ

ɇLɇ
ɇ S

K*
][

0
 

, 

 

ɝɞɟ  ܵܪ = 1,1 − 1,2  ɬɪɟɛɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

 

ɉɪɢ ɰɟɦɟɧɬɚɰɢɢ ܵܪ = 1,1 

                             ɇLK  ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 

ɫɪɨɤɚ ɫɥɭɠɛɵ ɢ ɪɟɠɢɦɚ ɩɟɪɟɞɚɱɢ. 

 Ⱦɥɹ ɛɚɡɨɜɨɝɨ ɱɢɫɥɚ ɰɢɤɥɨɜ ( 710N ) 1ɇLK  

 

500
1,1

1*550*
][ 0 

ɇ

ɇLɇ
ɇ S

K
  Ɇɉɚ; 

 



 

24 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

ɉɪɟɞɟɥɵ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨ ɢɡɝɢɛɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ: 

432240*8,18,10  ɇȼF Ɇɉɚ. 

ȼɵɱɢɫɥɹɟɦ ɞɨɩɭɫɤɚɟɦɵɟ ɢɡɝɢɛɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

F

FLF
F S

K*
][ 0

 
, 

 

ɝɞɟ 8,1FS  - ɞɥɹ ɥɢɬɵɯ ɤɨɥɟɫ;  

      3,2FS  - ɞɥɹ ɩɨɤɨɜɤɢ;  

      1FLK   - ɞɥɹ ɛɚɡɨɜɨɝɨ ɱɢɫɥɚ ɰɢɤɥɨɜ. 

 

188
3,2

1*432*
][

0


F

FLF
F S

K
  Ɇɩɚ. 

 

4.2 Ɋɚɫɱɟɬ ɛɵɫɬɪɨɯɨɞɧɨɣ ɫɬɭɩɟɧɢ ɪɟɞɭɤɬɨɪɚ 

 

Ⱦɥɹ ɡɚɤɪɵɬɵɯ ɡɭɛɱɚɬɵɯ ɩɟɪɟɞɚɱ ɨɫɧɨɜɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɧɚ ɤɨɧɬɚɤɬɧɭɸ 

ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɧɚ ɢɡɝɢɛɧɭɸ ɩɪɨɱɧɨɫɬɶ ɡɭɛɶɟɜ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɨɱɧɵɦ. 

 

Ⱦɚɧɨ: 1,7ɛu ;  51 P ɤȼɬ;   3,1521  c1;    8,321 T ɇɦ; 

1. Ʉɨɷɮɮɢɰɢɟɧɬ ɲɢɪɢɧɵ ɜɟɧɰɚ ɤɨɥɟɫɚ ɩɨ ɦɟɠɨɫɟɜɨɦɭ ɪɚɫɫɬɨɹɧɢɸ ɩɪɢɧɢɦɚɟɦ 

315,0=bɚ  

         28,1=2/)1+1,7(315,0=2/)1+u(= babd  . 

ɩɪɢ 28,1=bd  73,1FK ; 48,1ɇK . 
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2. Ɉɩɪɟɞɟɥɹɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɞɚɱɢ: 

ɦɦK
i

T
ia ɇ

ɇba

14648,1
500*1,7*315,0

8,32
*)11,7(410

][**
*)1(410 3 2

3
2

1   
 

ɉɪɢɧɢɦɚɟɦ 160a ɦɦ. 

 

3. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɞɭɥɶ ɡɭɛɶɟɜ 

 

)02,001,0( m  )02,001,0(a 160 = 1,63,2 ɦɦ. 

 

ɉɨ ȽɈɋɌ 956360 ɩɪɢɧɢɦɚɟɦ  ɞɥɹ ɫɢɥɨɜɵɯ ɩɟɪɟɞɚɱ m = 1,5 ɦɦ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦɫɹ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɡɭɛɶɟɜ:  = 100. 

 

4. ȼɵɱɢɫɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɡɭɛɶɟɜ: 

 

210
5,1

10cos160*2cos2 0


nm

a
z

  

ɩɪɢɧɢɦɚɟɦ 210z . 

 

ɑɢɫɥɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ: 

 

26
11,7

210

11 





 

i

z
z ;  261 z ; 

18426210- 12   zzz . 

ȼɵɱɢɫɥɹɟɦ ɮɚɤɬɢɱɟɫɤɢɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɡɭɛɶɟɜ 
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.15,10;984,0
160*2

210*5,1

2
cos 0  

a

zmn  

Ⱦɥɹ ɤɨɫɨɡɭɛɵɯ ɤɨɥɟɫ  = 820. 

5. ȼɵɱɢɫɥɹɟɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ (ɨɬɤɥɨɧɟɧɢɟ ɨɬ i ɞɨ 2 

%) 

07,7
26

184

1

2 
z

z
u , ɱɬɨ ɞɨɩɭɫɬɢɦɨ. 

 

6. ȼɵɱɢɫɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɟɪɟɞɚɱɢ 

 

ɚ) ɞɢɚɦɟɬɪɵ ɞɟɥɢɬɟɥɶɧɵɯ ɨɤɪɭɠɧɨɫɬɟɣ 

 

ɲɟɫɬɟɪɧɢ   40
984,0

5,1*26

cos
1

1 

mmz

d  ɦɦ; 

 

ɤɨɥɟɫɚ   280
984,0

5,1*184

cos
2

2 

mmz

d  ɦɦ; 

 

ɛ) ɲɢɪɢɧɚ ɜɟɧɰɚ ɤɨɥɟɫɚ: 

50160315,02  '
ba ab  ɦɦ; 502 b  ɦɦ, 

ɲɟɫɬɟɪɧɢ )53(21 bb ɦɦ = 50 + 4 = 54 ɦɦ. 

 

7. Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ: 
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3
2

)1040(3,152

2

3
11 




d
v

 ɦ/c, ɩɪɢɧɢɦɚɟɦ 9-ɭɸ ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ (ɩɟɪɟɞɚɱɢ 

ɩɨɧɢɠɟɧɧɨɣ ɬɨɱɧɨɫɬɢ) ɞɥɹ ɤɨɫɨɡɭɛɵɯ ɤɨɥɟɫ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 1643–81. 

Ⱦɥɹ ɫɪɟɞɧɟɫɤɨɪɨɫɬɧɵɯ (v < 15 ɦ/ɫ) ɡɚɤɪɵɬɵɯ ɩɟɪɟɞɚɱ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 

ɩɪɨɫɬɭɸ ɫɦɚɡɨɱɧɭɸ ɫɢɫɬɟɦɭ — ɩɨɝɪɭɠɟɧɢɟɦ ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ ɜ ɠɢɞɤɨɟ 

ɦɚɫɥɨ, ɬ. ɟ. ɜ ɦɚɫɥɹɧɭɸ ɜɚɧɧɭ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɛɨɥɶɲɢɯ ɛɚɪɛɨɬɚɠɧɵɯ ɩɨɬɟɪɶ 

ɝɥɭɛɢɧɭ ɩɨɝɪɭɠɟɧɢɹ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɤɨɥɟɫɚ ɨɝɪɚɧɢɱɢɜɚɸɬ; ɩɪɢ ɷɬɨɦ ɬɢɯɨɯɨɞɧɨɟ 

ɤɨɥɟɫɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɝɪɭɠɟɧɨ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 1/3 ɫɜɨɟɝɨ ɞɢɚɦɟɬɪɚ. ɉɪɢ ɫɤɨɪɨɫɬɹɯ 

ɤɨɥɟɫ v = 1…4 ɦ/ɫ (ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɚɫɟɥ ɩɨɜɵɲɟɧɧɨɣ ɜɹɡɤɨɫɬɢ) 

ɨɛɪɚɡɭɟɬɫɹ ɫɬɪɭɹ ɛɪɵɡɝ, ɫɦɚɡɵɜɚɸɳɚɹ ɨɫɬɚɥɶɧɵɟ ɞɟɬɚɥɢ, ɜɤɥɸɱɚɹ ɩɨɞɲɢɩɧɢɤɢ.  

Ɂɚɥɢɜɧɭɸ ɩɪɨɛɤɭ-ɮɢɥɶɬɪ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɤɨɪɩɭɫɚ, ɫɥɢɜɧɭɸ – 

ɜ ɧɢɠɧɟɣ, ɤɨɧɬɪɨɥɶɧɭɸ – ɩɨ ɭɪɨɜɧɸ ɦɚɫɥɚ. ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ, ɨɬɜɟɪɫɬɢɹ ɩɨɞ 

ɩɪɨɛɤɨɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 20 ɦɦ. ɍɤɥɨɧ ɞɧɚ, ɪɚɜɧɵɣ 2…3°, ɩɨɡɜɨɥɹɟɬ 

ɫɥɢɜɚɬɶ ɨɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɨɫɬɚɬɤɚ. ɉɨɤɪɵɬɢɟ ɝɟɪɦɟɬɢɤɨɦ 

ɧɟɩɨɞɜɢɠɧɵɯ ɫɬɵɤɨɜ ɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɜɵɲɚɟɬ ɢɯ ɝɟɪɦɟɬɢɱɧɨɫɬɶ.  

 

8. ȼɵɱɢɫɥɹɟɦ ɨɤɪɭɠɧɭɸ ɫɢɥɭ: 

 

1640
10*40

8,32*22
3

1

1 
d

T
Ft  ɇ. 

 

9.ɋɢɥɵ ɜ ɡɚɰɟɩɥɟɧɢɢ  

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ 

HtgFF tR 605cos/    

 
Ɉɫɟɜɚɹ 

HtgFF ta 295   
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɩɟɪɟɞɚɱɢ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜ  «Ʉɨɦɩɚɫ haft 3D». 

 

 



 

2
9 
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  №

 ɞɨɤɭɦ
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Л
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ɉ
ɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 

 

Пɟɪɜ. ɩɪɢɦɟɧ. Сɩɪɚɜ. №      Пɨɞɩɢɫь ɢ ɞɚɬɚ   Иɧɜ. № ɞɭɛɥ. Вɡɚɦ. ɢɧɜ. №       Пɨɞɩɢɫь ɢ ɞɚɬɚ    Иɧɜ. № ɩɨɞɥ. 
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Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 

ɩɟɪɟɞɚɱɢ ɜɧɟɲɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ (ɩɨ ȽɈɋɌ 21354-87):

 



 

3
1 

 
И

ɡɦ
. 

Л
ɢɫɬ

 
  №

 ɞɨɤɭɦ
. 

П
ɨɞɩɢɫь

 
Д

ɚɬ
ɚ

 

Л
ɢɫɬ

 

ɉ
ɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 

 

Пɟɪɜ. ɩɪɢɦɟɧ. Сɩɪɚɜ. №      Пɨɞɩɢɫь ɢ ɞɚɬɚ   Иɧɜ. № ɞɭɛɥ. Вɡɚɦ. ɢɧɜ. №       Пɨɞɩɢɫь ɢ ɞɚɬɚ    Иɧɜ. № ɩɨɞɥ. 

     

  

  



 

32 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

4.3 Ɋɚɫɱɟɬ ɬɢɯɨɯɨɞɧɨɣ ɫɬɭɩɟɧɢ ɪɟɞɭɤɬɨɪɚ 

 

Ⱦɚɧɨ: 6,5=uɬ ;  8,41 P ɤȼɬ;   5,211  c1;    3,2231 T ɇɦ; 

1. Ʉɨɷɮɮɢɰɢɟɧɬ ɲɢɪɢɧɵ ɜɟɧɰɚ ɤɨɥɟɫɚ ɩɨ ɦɟɠɨɫɟɜɨɦɭ ɪɚɫɫɬɨɹɧɢɸ 4,0=bɚ  

32,1=2/)1+6,5(4,0=2/)1+u(= babd  . 

ɩɪɢ 32,1=bd  58,1=KF ; 3,1=K ɇ . 

 

2. Ɉɩɪɟɞɟɥɹɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɞɚɱɢ 

ɦɦK
i

T
ia ɇ

ɇba

2163,1
500*6,5*4,0

3,223
*)16,5(410

][**
*)1(410 3 2

3
2

1   
 

Ɉɤɪɭɝɥɹɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ. ɉɪɢɧɢɦɚɟɦ 225a ɦɦ. 

 

3. Ɉɩɪɟɞɟɥɹɟɦ ɦɨɞɭɥɶ ɡɭɛɶɟɜ 

)02,001,0( m  )02,001,0(a 225 = 2,254,5 ɦɦ. 

ɉɨ ȽɈɋɌ 956360 ɩɪɢɧɢɦɚɟɦ  ɞɥɹ ɫɢɥɨɜɵɯ ɩɟɪɟɞɚɱ m = 3 ɦɦ. 

 

4. ȼɵɱɢɫɥɹɟɦ ɫɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɡɭɛɶɟɜ 

147
3

10cos225*2cos2 0


nm

a
z

  

ɑɢɫɥɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ 

22
16,5

147

11 





 

i

z
z ;  221 z ; 

12522-147- 12   zzz . 
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5. ȼɵɱɢɫɥɹɟɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ (ɨɬɤɥɨɧɟɧɢɟ ɨɬ i ɞɨ 2 

%) 

68,5
22

125

1

2 
z

z
u , ɱɬɨ ɞɨɩɭɫɬɢɦɨ. 

 

6. ȼɵɱɢɫɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɩɟɪɟɞɚɱɢ: 

.11;98,0
225*2

147*3

2
cos 0  

a

zmn  

 

ɚ) ɞɢɚɦɟɬɪɵ ɞɟɥɢɬɟɥɶɧɵɯ ɨɤɪɭɠɧɨɫɬɟɣ 

ɲɟɫɬɟɪɧɢ   67
98,0

3*22

cos
1

1 

mmz

d  ɦɦ; 

 

ɤɨɥɟɫɚ   382
98,0

3*125

cos
2

2 

mmz

d  ɦɦ; 

 

ɜ) ɲɢɪɢɧɚ ɜɟɧɰɚ ɤɨɥɟɫɚ 

87,70225*315,02  '
ba ab  ɦɦ; 702 b  ɦɦ, 

ɲɟɫɬɟɪɧɢ )53(21 bb ɦɦ = 70 + 4 = 74 ɦɦ. 

 

7. Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

7,0
2

)10*67(*21,5

2

3-
11 

d
v

 ɦ/c, ɩɪɢɧɢɦɚɟɦ 9-ɭɸ ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ. 

8. ȼɵɱɢɫɥɹɟɦ ɨɤɪɭɠɧɭɸ ɫɢɥɭ 

6665
10*67

3,223*22
3

1

1 
d

T
Ft  ɇ. 
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9.ɋɢɥɵ ɜ ɡɚɰɟɩɥɟɧɢɢ  

6665
21

 ttt FFF  ɇ; 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ 

HtgFF tR 2468cos/    

 
Ɉɫɟɜɚɹ 

HtgFF ta 1266   
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Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɪɭɡɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ 
ɩɟɪɟɞɚɱɢ ɜɧɟɲɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ (ɩɨ ȽɈɋɌ 21354-87):  
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5. Ɋɚɫɱɟɬ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ 
 

Ⱦɚɧɨ: 28,2ɰеɩu ; Ɋ1=4,7 ɤȼɬ; 8,31  c1; 8,12361 T ɇɦ. 

ɉɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɡɭɛɶɟɜ ɦɚɥɨɣ ɡɜɟɡɞɨɱɤɢ 271 z . 

 

ȼɵɱɢɫɥɹɟɦ ɱɢɫɥɨ ɡɭɛɶɟɜ ɛɨɥɶɲɨɣ ɡɜɟɡɞɨɱɤɢ  

 

120≤56,6128,2*27 212  maxɰеɩ zuzz , ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ. 
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ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɰɟɩɢ: 
 

52,0
14,3*2

8,3*27*10*75,31

2

3
11 


zp

v ɦ/c. 

 

Ɉɤɪɭɠɧɚɹ ɫɢɥɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɰɟɩɶɸ: 
 

9038
52,0

10*7,4 3
1 
v

P
Ft  ɇ. 

 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

127075,314040  pa ɦɦ. 

 

 

ɇɚɬɹɠɟɧɢɟ ɰɟɩɢ ɨɬ ɩɪɨɜɢɫɚɧɢɹ ɜɟɞɨɦɨɣ ɜɟɬɜɢ: 

 

4727,13,3710  aqkF f  ɇ, 

 

ɝɞɟ fk  ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɜɢɫɚɧɢɹ, fk  40 ɞɥɹ ɧɚɤɥɨɧɟɧɧɵɯ ɤ ɝɨɪɢɡɨɧɬɭ,  

6fk  ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɞɚɱ, 1fk  ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɞɚɱ. 

 

ɇɚɝɪɭɡɤɚ ɧɚ ɜɚɥ ɨɬ ɧɚɬɹɠɟɧɢɹ ɰɟɩɢ: 

 

1048847*29038*15,12 0  FFkF tɰ B  ɇ. 
 

ɝɞɟ Bk  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ ɜɚɥɚ, ɩɪɢ ɫɩɨɤɨɣɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɭɝɥɟ 

ɧɚɤɥɨɧɚ ɩɟɪɟɞɚɱɢ ɞɨ 40 ɝɪɚɞɭɫɨɜ ɪɚɜɟɧ 1,15. 

ɇɚ ɪɢɫ. 2 – 3D ɦɨɞɟɥɶ ɡɜɟɡɞɨɱɤɢ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ. 
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Ɋɢɫɭɧɨɤ 2. 3D ɦɨɞɟɥɶ ɡɜɟɡɞɨɱɤɢ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ 
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6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɚɥɨɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɪɟɞɭɤɬɨɪɚ 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɠɨɫɟɜɵɯ ɪɚɫɫɬɨɹɧɢɣ ɢ ɪɚɡɦɟɪɨɜ ɤɨɥɟɫ, ɩɪɢɫɬɭɩɚɸɬ ɤ 

ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɞɭɤɬɨɪɚ. ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɪɚɡɪɚɛɨɬɤɚ ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɚ. ɉɪɢ ɷɫɤɢɡɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɸɬ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɟɬɚɥɟɣ ɩɟɪɟɞɚɱ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ 

ɞɢɚɦɟɬɪɵ ɫɬɭɩɟɧɟɣ ɜɚɥɨɜ, ɜɵɛɢɪɚɸɬ ɬɢɩɵ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɫɯɟɦɵ ɢɯ ɭɫɬɚɧɨɜɤɢ. 

 

6.1 Ⱦɢɚɦɟɬɪ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ (ɪɢɫ. 3) 
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Ɋɢɫɭɧɨɤ 3. Ȼɵɫɬɪɨɯɨɞɧɵɣ ɜɚɥ  

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ (ɦɦ) ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ 

ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

   ɦɦTd Ȼ 6,258,32887 33  ;                 d=26(ɦɦ); 

 ɦɦtdd ɰɢɥɉ 335,32262  ;     ɦɦdɉ 35 ; 

ȼɵɫɨɬɭ tɰɢɥ(tɤɨɧ) ɡɚɩɥɟɱɢɤɚ, ɤɨɨɪɞɢɧɚɬɭ r ɮɚɫɤɢ ɩɨɞɲɢɩɧɢɤɚ ɢ ɪɚɡɦɟɪ f 

ɮɚɫɤɢ ɤɨɥɟɫɚ ɩɪɢɧɢɦɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ d (ɦɦ). 
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ɋɞɟɥɚɟɦ ɜɯɨɞɧɨɣ ɤɨɧɟɰ ɜɚɥɚ d=35 ɦɦ ɢ ɞɥɢɧɨɣ 110 ɦɦ ɱɬɨɛɵ ɫɨɫɬɵɤɨɜɚɬɶ 

ɟɝɨ ɫɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɭɮɬɨɣ. 

 ɦɦrdd ɉȻɉ 5,425,23353  ;     ɦɦdȻɉ 40 ; 

 ɦɦdɉКȻ 49354.14.1  ;               ɦɦКȻ 50 ; 

 ɦɦdɆɌ 39265.15.1  . 

 

6.2 Ⱦɢɚɦɟɬɪɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ (ɪɢɫ. 4) 

d
  

  
Б 

   П 
   

d
  

  
П 

   

d
  

  
П 

   

d
  

  
К 

   

d
  

  
Б 

   К 
   

 

 

Ɋɢɫɭɧɨɤ 4. ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɜɚɥ 

 

   ɦɦTd ɉɊК 49,423,223776 33  ;   dɄ=44 (ɦɦ); 

 ɦɦrdd Кɉ 5,365,23443  ;             ɦɦdɉ 35 ; 

 ɦɦfdd КȻК 6,472,13443  ;              ɦɦdȻК 48 . 
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6.3 Ⱦɢɚɦɟɬɪɵ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ (ɪɢɫ. 5) 
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Ɋɢɫɭɧɨɤ 5. Ɍɢɯɨɯɨɞɧɵɣ ɜɚɥ 

 

   ɦɦTd Ɍ 65,538,1236565 33  ;   d=56(ɦɦ); 

 ɦɦtdd ɰɢɥɉ 655.42562  ;               ɦɦdɉ 65 ; 

 ɦɦrdd ɉȻɉ 5,745,33643  ;     ɦɦdȻɉ 74 ; 

 ɦɦdɉКɌ 78652.12.1  ;               ɦɦКȻ 78 ; 

 ɦɦdɆɌ 845.1  ;      ɦɦɆɌ 84 . 

 

 

6.4 Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɟɬɚɥɹɦɢ ɩɟɪɟɞɚɱ (ɪɢɫ. 6) 

 

 

Ɋɢɫɭɧɨɤ 6. Ɋɚɫɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɨɜ ɦɟɠɞɭ ɞɟɬɚɥɹɦɢ ɩɟɪɟɞɚɱ 
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ɇɚɣɞɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɧɟɲɧɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɞɟɬɚɥɟɣ ɩɟɪɟɞɚɱ: ܮ = ݀2˕ˋ˘ +
݀1˕ˋ˘

2
+ ݀1˄ы˔˕˓ +

݀2˄ы˔˕˓
2

= 382 +
67

2
+ 40 +

280

2
= 595,5 ˏˏ. 

ɑɬɨɛɵ ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɚɳɚɸɳɢɯɫɹ ɤɨɥɟɫ ɧɟ ɡɚɞɟɜɚɥɢ ɡɚ ɜɧɭɬɪɟɧɧɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ, ɦɟɠɞɭ ɧɢɦɢ ɨɫɬɚɜɥɹɸɬ ɡɚɡɨɪ "ɚ" (ɦɦ). 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ ɢ ɬɨɪɰɨɦ 

ɫɬɭɩɢɰɵ ɤɨɥɟɫɚ: 

 ɦɦLa 11341,835,3463 33  . 

Ɋɚɫɫɬɨɹɧɢɟ b0 ɦɟɠɞɭ ɞɧɨɦ ɤɨɪɩɭɫɚ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɥɟɫ ɩɪɢɧɢɦɚɸɬ: 

 ɦɦab 4440  . 

Ⱦɥɹ ɪɟɞɭɤɬɨɪɚ ɩɨ ɪɚɡɜɟɪɧɭɬɨɣ ɫɯɟɦɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɭɛɱɚɬɵɦɢ ɤɨɥɟɫɚɦɢ 

 ɦɦaɫ 65,0  . 

 

6.5 ȼɵɛɨɪ ɬɢɩɚ ɩɨɞɲɢɩɧɢɤɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɩɪɚɤɬɢɤɨɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɬɢɩ ɩɨɞɲɢɩɧɢɤɚ ɞɥɹ ɨɩɨɪ ɜɚɥɨɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ 

ɩɪɹɦɨɡɭɛɵɯ ɢ ɤɨɫɨɡɭɛɵɯ ɤɨɥɟɫ ɪɟɞɭɤɬɨɪɨɜ ɢ ɤɨɪɨɛɨɤ ɩɟɪɟɞɚɱ ɩɪɢɦɟɧɹɸɬ ɱɚɳɟ 

ɜɫɟɝɨ ɲɚɪɢɤɨɜɵɟ ɪɚɞɢɚɥɶɧɵɟ ɩɨɞɲɢɩɧɢɤɢ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɧɚɡɧɚɱɚɸɬ 

ɩɨɞɲɢɩɧɢɤɢ ɫɟɪɢɢ ɞɢɚɦɟɬɪɨɜ 2. ȿɫɥɢ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɪɚɫɱɺɬɟ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ ɨɤɚɠɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɣ, ɬɨ ɩɪɢɧɢɦɚɸɬ 

ɩɨɞɲɢɩɧɢɤɢ ɫɟɪɢɢ ɞɢɚɦɟɬɪɨɜ 3. ɉɪɢ ɱɪɟɡɦɟɪɧɨ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɚɯ ɲɚɪɢɤɨɜɵɯ 

ɩɨɞɲɢɩɧɢɤɨɜ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪ ɜɚɥɨɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɨɥɟɫ ɩɪɢɦɟɧɹɸɬ 

ɩɨɞɲɢɩɧɢɤɢ ɤɨɧɢɱɟɫɤɢɟ ɪɨɥɢɤɨɜɵɟ. 

 

ɍɫɬɚɧɨɜɢɦ ɧɚ ɛɵɫɬɪɨɯɨɞɧɨɦ ɜɚɥɭ ɩɨɞɲɢɩɧɢɤɢ ɪɚɞɢɚɥɶɧɵɟ 207 ȽɈɋɌ 8338-

75 (D=72, B=17, d=35), ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɦ 207 ɢ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɩɨɞɲɢɩɧɢɤ 

213 ȽɈɋɌ 8338-75 (D=120, B=23, d=65). 
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7. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɜɧɟɲɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɡɪɚɛɨɬɤɢ ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɤɨɧɬɭɪɵ 

ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɨɛɪɚɛɨɬɤɭ ɢɯ 

ɮɨɪɦɵ. 

Ɏɨɪɦɚ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɦɨɠɟɬ ɛɵɬɶ ɩɥɨɫɤɨɣ ɢɥɢ ɫ ɜɵɫɬɭɩɚɸɳɟɣ ɫɬɭɩɢɰɟɣ. 

ɍɫɬɚɧɨɜɢɦ, ɱɬɨ ɞɚɧɧɵɟ ɤɨɥɟɫɚ ɜɵɩɭɫɤɚɸɬɫɹ ɛɨɥɟɟ 100 ɲɬ. ɜ ɝɨɞ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ ɛɭɞɟɦ ɩɪɢɦɟɧɹɬɶ ɞɜɭɫɬɨɪɨɧɧɢɟ ɲɬɚɦɩɵ (ɪɢɫ. 7). 

 

Ɋɢɫɭɧɨɤ 7. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɨɥɟɫɚ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ. Ɍɨɧɤɢɦɢ ɥɢɧɢɹɦɢ 

ɭɤɚɡɚɧɚ ɡɚɝɨɬɨɜɤɚ ɤɨɥɟɫɚ ɩɨɫɥɟ ɲɬɚɦɩɨɜɤɢ. Ⱦɥɹ ɫɜɨɛɨɞɧɨɣ ɜɵɟɦɤɢ ɡɚɝɨɬɨɜɨɤ ɢɡ 

ɲɬɚɦɩɚ ɩɪɢɦɟɧɹɸɬ ɧɚɡɧɚɱɟɧɢɟ ɲɬɚɦɩɨɜɨɱɧɵɯ ɭɤɥɨɧɨɜ ɨ7  ɢ ɪɚɞɢɭɫɵ 

ɡɚɤɪɭɝɥɟɧɢɣ  ɦɦR 6 .  

Ⱦɢɚɦɟɬɪ ɫɬɭɩɢɰɵ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɤɨɥɟɫɚ: 

   ɦɦddɋɌ 785055.155.1...5.1  . 

Ⱦɥɢɧɚ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɤɨɥɟɫɚ:  

 ɦɦdlɋɌ 32262,1)5,1..8,0(  . 
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Ɍɨɥɳɢɧɚ ɞɢɫɤɚ: 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ ɬɨɱɧɨɫɬɶ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɡɭɛɱɚɬɵɟ ɤɨɥɟɫɚ ɞɟɥɚɸɬ ɦɚɫɫɢɜɧɵɦɢ: 

ɋ = (0,35…0,4)b2 

ɋ = (0,35…0,4)50=17,5…20 (ɦɦ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɞɢɫɤɚ 

ɪɚɜɧɨɣ 18 ɦɦ. 

ɒɢɪɢɧɚ ɬɨɪɰɨɜ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ: 

 ɦɦbmS 8,55005.05,12.205.02.2 2  . 

Ɉɫɬɪɵɟ ɤɪɨɦɤɢ ɧɚ ɤɪɚɹɯ ɫɬɭɩɢɰɵ ɩɪɢɬɭɩɥɹɸɬ ɮɚɫɤɚɦɢ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ 

ɩɪɢɧɢɦɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɟɤɨɦɟɧɞɚɰɢɢ: ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɤɨɥɟɫɚ, 

ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 40 ɞɨ 50 ɦɦ ɞɥɢɧɭ ɮɚɫɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ƒ = 1.6 

ɦɦ. 

ɇɚ ɩɪɹɦɨɡɭɛɵɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫɚɯ ɮɚɫɤɭ ɜɵɩɨɥɧɹɸɬ ɩɨɞ ɭɝɥɨɦ αɮ=45°, ɧɚ 

ɤɨɫɨɡɭɛɵɯ ɢ ɲɟɜɪɨɧɧɵɯ ɤɨɥɟɫɚɯ ɩɪɢ ɬɜɟɪɞɨɫɬɢ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɟɧɟɟ 350 

ɇȼ – ɩɨɞ ɭɝɥɨɦ αɮ=45°, ɚ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ – αɮ=15…20°. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɚɟɦ ɪɚɡɦɟɪɵ ɤɨɥɟɫɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 

ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɭ: 

   ɦɦddɋɌ 111745.155.1...5.1  . 

Ⱦɥɢɧɚ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɤɨɥɟɫɚ: 

 ɦɦblɋɌ 702  . 

Ɍɨɥɳɢɧɚ ɞɢɫɤɚ: 

ɋ = (0,35…0,4)b2 

ɋ = (0,35…0,4)70=24,5…28 (ɦɦ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɞɢɫɤɚ 

ɪɚɜɧɨɣ 25 ɦɦ. 

ɒɢɪɢɧɚ ɬɨɪɰɨɜ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ: 

 ɦɦbmS 107005.032.205.02.2 2  .  
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Ɉɫɬɪɵɟ ɤɪɨɦɤɢ ɧɚ ɤɪɚɹɯ ɫɬɭɩɢɰɵ ɩɪɢɬɭɩɥɹɸɬ ɮɚɫɤɚɦɢ: ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɞɢɚɦɟɬɪɚ ɤɨɥɟɫɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 50 ɞɨ 80 ɦɦ ɞɥɢɧɭ ɮɚɫɤɢ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ƒ = 2 ɦɦ. 

 

8. Ɋɚɫɱɟɬ ɜɚɥɨɜ ɪɟɞɭɤɬɨɪɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ ɜ Ʉɨɦɩɚɫ-3D 
 

8.1 Ɋɚɫɱɟɬ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ (ɪɢɫ. 8) 
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ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɜɚɥɚ ɜɵɩɨɥɧɟɧɨ, ɩɨɞɲɢɩɧɢɤɢ ɩɪɨɯɨɞɹɬ ɩɨ ɪɟɫɭɪɫɭ. 

8.2 Ɋɚɫɱɟɬ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ (ɪɢɫ. 9) 
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Ɋɢɫɭɧɨɤ 9. ɋɯɟɦɚ ɪɚɫɱɟɬɚ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ 
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ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɜɚɥɚ ɜɵɩɨɥɧɟɧɨ, ɩɨɞɲɢɩɧɢɤɢ ɩɪɨɯɨɞɹɬ ɩɨ ɪɟɫɭɪɫɭ. 



 

58 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

9. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɢ ɤɪɵɲɟɤ 
 
Ʉ ɤɨɪɩɭɫɧɵɦ ɨɬɧɨɫɹɬ ɞɟɬɚɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɞɟɬɚɥɟɣ ɭɡɥɚ ɢ ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɨɫɧɨɜɧɵɟ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɦɚɲɢɧɟ. 

Ʉɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ ɨɛɵɱɧɨ ɢɦɟɸɬ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɭɸ ɮɨɪɦɭ, ɩɨɷɬɨɦɭ ɢɯ 

ɩɨɥɭɱɚɸɬ ɦɟɬɨɞɨɦ ɥɢɬɶɹ (ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɬ) ɢɥɢ ɦɟɬɨɞɨɦ ɫɜɚɪɤɢ (ɩɪɢ 

ɟɞɢɧɢɱɧɨɦ ɢɥɢ ɦɟɥɤɨɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ). Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ 

ɞɟɬɚɥɟɣ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɱɭɝɭɧ, ɫɬɚɥɶ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɦɚɫɫɵ ɦɚɲɢɧ – ɥɟɝɤɢɟ ɫɩɥɚɜɵ (ɚɥɸɦɢɧɢɟɜɵɟ, ɦɚɝɧɢɟɜɵɟ). 

Ʉɨɪɩɭɫɧɚɹ ɞɟɬɚɥɶ ɫɨɫɬɨɢɬ ɢɡ ɫɬɟɧɨɤ, ɪɟɛɟɪ, ɛɨɛɵɲɟɤ, ɮɥɚɧɰɟɜ ɢ ɞɪɭɝɢɯ 

ɷɥɟɦɟɧɬɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ. 

Ⱦɥɹ ɪɟɞɭɤɬɨɪɨɜ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ, ɨɬɜɟɱɚɸɳɭɸ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɨɥɨɝɢɢ 

ɥɢɬɶɹ, ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ ɤɨɪɩɭɫɚ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

   ɦɦɦɦT 87,78,12363,163,1 44   . 

ȼɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɪɟɞɭɤɬɨɪɨɜ ɧɟɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ, 

ɧɚɯɨɞɢɬ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɚ ɦɟɬɨɞɨɦ ɥɢɬɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɡ ɚɥɥɸɦɢɧɢɟɜɨɝɨ 

ɫɩɥɚɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɯɨɪɨɲɭɸ ɡɚɩɨɥɧɹɟɦɨɫɬɶ ɥɢɬɟɣɧɨɣ ɩɪɟɫɫ-ɮɨɪɦɵ ɢ 

ɜɵɫɨɤɭɸ ɤɨɪɪɨɡɢɣɧɭɸ ɫɬɨɣɤɨɫɬɶ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɦɚɫɫɭ, 

ɫɨɡɞɚɬɶ ɦɨɧɨɥɢɬɧɭɸ ɪɚɜɧɨɩɪɨɱɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɭɸ 

ɬɟɩɥɨɨɬɞɚɱɭ. Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ:  

įɚ≈0,7į, ɝɞɟ į – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɥɢɬɨɝɨ ɱɭɝɭɧɧɨɝɨ ɤɨɪɩɭɫɚ. 

 

ɉɥɨɫɤɨɫɬɢ ɫɬɟɧɨɤ, ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɩɨɞ ɩɪɹɦɵɦ ɢɥɢ ɬɭɩɵɦ ɭɝɥɨɦ ɫɨɩɪɹɝɚɸ 

ɞɭɝɚɦɢ ɪɚɞɢɭɫɨɦ r ɢ R. ȿɫɥɢ ɫɬɟɧɤɢ ɜɫɬɪɟɱɚɸɬɫɹ ɩɨɞ ɨɫɬɪɵɦ ɭɝɥɨɦ, ɪɟɤɨɦɟɧɞɭɸɬ 

ɢɯ ɫɨɟɞɢɧɹɬɶ ɤɨɪɨɬɤɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɨɣ. ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɪɢɧɢɦɚɸɬ:  

r≈0,5δ; R≈0,5δ, ɝɞɟ į – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ. 

r=0,5į=0,5·8=4 ɦɦ. 

R=0,5į=0,5·8=4 ɦɦ. 
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9.1 Ʉɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ 

Ɋɚɡɦɟɪ ɤɨɪɩɭɫɚ ɨɩɪɟɞɟɥɹɟɬ ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɟɦ ɞɟɬɚɥɟɣ, 

ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɡɧɚɱɟɧɢɟ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɧɢɦɢ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɪɚɡɦɟɪɵ ɤɨɪɩɭɫɚ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɤɨɦɩɨɧɨɜɨɱɧɨɣ ɫɯɟɦɵ, ɭɬɨɱɧɟɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɣ ɭɡɥɨɜ. Ɍɟɩɟɪɶ 

ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɢɯ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɨɬɪɚɛɨɬɤɭ. 

Ʉɨɪɩɭɫɚ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɞɭɤɬɨɪɨɜ ɨɱɟɪɱɢɜɚɸɬ ɩɥɨɫɤɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, 

ɜɫɟ ɜɵɫɬɭɩɚɸɳɢɟ ɷɥɟɦɟɧɬɵ (ɛɨɛɵɲɤɢ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɝɧɟɡɞ, ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ) 

ɭɫɬɪɚɧɹɸɬ ɫ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɜɜɨɞɹɬ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ, ɥɚɩɵ ɩɨɞ ɛɨɥɬɵ 

ɤɪɟɩɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɧɟ ɜɵɫɬɭɩɚɸɬ ɡɚ ɝɚɛɚɪɢɬɵ ɤɨɪɩɭɫɚ, ɩɪɨɭɲɢɧɵ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɪɟɞɭɤɬɨɪɚ ɨɬɥɢɬɵ ɡɚɨɞɧɨ ɫ ɤɨɪɩɭɫɨɦ. 

 

9.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɪɟɞɭɤɬɨɪɚ 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɤɪɵɲɤɢ ɫ ɤɨɪɩɭɫɨɦ ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɬɵ ɫ ɧɚɪɭɠɧɨɣ 

ɲɟɫɬɢɝɪɚɧɧɨɣ ɝɨɥɨɜɤɨɣ. Ɏɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 

ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɪɟɞɭɤɬɨɪɚ. Ʉ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɮɥɚɧɰɚ ɨɬɧɨɫɹɬɫɹ: 

K — ɲɢɪɢɧɚ; 

C — ɤɨɨɪɞɢɧɚɬɚ ɨɫɢ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬ; 

D0 — ɞɢɚɦɟɬɪ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɝɨɥɨɜɤɭ ɛɨɥɬɚ; 

d0 — ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨ ɛɨɥɬ. 
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Ɋɢɫɭɧɨɤ 10. Ʉɪɟɩɥɟɧɢɟ ɤɪɵɲɤɢ ɪɟɞɭɤɬɨɪɚ ɤ ɤɨɪɩɭɫɭ 

 

Ɋɚɡɦɟɪɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 

  )(2,384.05.0...4.0f ɦɦ   — ɨɤɪɭɝɥɢɦ ɞɨ ɰɟɥɨɝɨ: )(3f ɦɦ ; 

1285.15.1  b  — ɨɤɪɭɝɥɢɦ ɞɨ ɰɟɥɨɝɨ:  ɦɦb 12 ; 

 ɦɦb 1285.15.11    — ɨɤɪɭɝɥɢɦ ɞɨ ɰɟɥɨɝɨ:  ɦɦb 121  . 

l=(2…2,2)į=(2…2,2)·8=16…16,4 (ɦɦ) — ɨɤɪɭɝɥɢɦ ɞɨ ɰɟɥɨɝɨ:  ɦɦl 16 . 

ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɛɨɥɬ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ Ɇ10, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɮɥɚɧɰɚ ɢɫɯɨɞɹ ɢɡ ɪɟɤɨɦɟɧɞɚɰɢɢ  

ɪɚɜɧɵ: 

 

2435.2  dК ; 

           ɦɦdC 111.1  ; 

 ɦɦdD 202  ;  

d0 = 11. 
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ȼɵɫɨɬɭ 1h  ɩɪɢɥɢɜɚ ɜ ɤɪɵɲɤɟ ɩɨɞ ɫɬɹɝɢɜɚɸɳɢɣ ɛɨɥɬ ɨɩɪɟɞɟɥɹɸɬ 

ɝɪɚɮɢɱɟɫɤɢ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɪɚɡɦɟɳɟɧɢɹ ɝɨɥɨɜɤɢ ɛɨɥɬɚ ɧɚ ɩɥɨɫɤɨɣ ɨɩɨɪɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɟ ɤɨɥɶɰɟɜɨɝɨ ɩɪɢɥɢɜɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ. 

9.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɩɪɢɥɢɜɨɜ ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɝɧɟɡɞ 

ɉɪɢɥɢɜɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨɞɲɢɩɧɢɤɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɨɮɨɪɦɥɹɸɬ 

ɩɨ ɪɢɫɭɧɤɭ. Ⱦɢɚɦɟɬɪ ɩɪɢɥɢɜɚ ɩɪɢɧɢɦɚɸɬ (ɞɥɹ ɡɚɤɥɚɞɧɨɣ ɤɪɵɲɤɢ) ɪɚɜɧɵɦ 

 ɦɦDDɉ 1025.1/  . 

 
Ɋɢɫɭɧɨɤ 11. ɉɪɢɥɢɜ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɛɨɛɵɲɤɢ 

 

 ɦɦDɉ 1601012025.1/   — ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ; 

 ɦɦDɉ 100107225.1/   — ɞɥɹ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ; 

 ɦɦDɉ 100107225.1/  — ɞɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ.  

 

9.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɨɩɨɪɧɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ 

Ɉɩɨɪɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɪɩɭɫɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɜɢɞɟ ɧɟɫɤɨɥɶɤɢɯ 

ɧɟɛɨɥɶɲɢɯ ɩɥɚɬɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɛɨɥɬɨɜ ɢɥɢ ɲɩɢɥɟɤ. 
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Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɧɢɠɚɟɬ ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ ɢ ɭɦɟɧɶɲɚɟɬ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ 

ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫɚ, ɫɧɢɠɚɟɬ ɧɚɝɪɭɡɤɢ ɧɚ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ⱦɢɚɦɟɬɪ ɛɨɥɬɚ ɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɤ ɩɥɢɬɟ (ɪɚɦɟ): 

5,121025.125.1  ddФ  (ɨɤɪɭɝɥɢɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ 

ɫɬɨɪɨɧɭ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 14 ɦɦ), 

ɝɞɟ d  — ɞɢɚɦɟɬɪ ɜɢɧɬɚ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɢ ɤɨɪɩɭɫɚ ɪɟɞɭɤɬɨɪɚ.  

ɑɢɫɥɨ ɜɢɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɱɟɬɵɪɟɦ. ȼɵɫɨɬɚ ɧɢɲɢ ɪɚɜɧɹɟɬɫɹ: 

     ɦɦdh Ф 338145,15.10   . 

Ɍɨɥɳɢɧɚ ɥɚɩɵ ɤɨɪɩɭɫɚ g=(2,3…2,4)į=(2,3…2,4)8= 18,4…19,2. 

 

9.5 Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ 

Ⱦɥɹ ɩɨɞɴɟɦɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɤɪɵɲɤɢ ɤɨɪɩɭɫɚ ɢ ɪɟɞɭɤɬɨɪɚ ɜ ɫɛɨɪɟ 

ɩɪɢɦɟɧɹɸɬ ɩɪɨɭɲɢɧɵ, ɨɬɥɢɜɚɹ ɢɯ ɡɚɨɞɧɨ ɫ ɤɪɵɲɤɨɣ. ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɬɶ ɛɭɞɟɦ 

ɩɪɨɭɲɢɧɵ ɜ ɜɢɞɟ ɪɟɛɪɚ ɫ ɨɬɜɟɪɫɬɢɟɦ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪɨɭɲɢɧɵ: 

ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ   ɦɦd 24833 1   ; 

ɬɨɥɳɢɧɚ ɪɟɛɪɚ    ɦɦS 163...2 1   ; 

ɪɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ dR  . 

 

9.6 Ʉɪɵɲɤɢ ɥɸɤɨɜ 

Ⱦɥɹ ɡɚɥɢɜɚ ɦɚɫɥɚ ɜ ɪɟɞɭɤɬɨɪ, ɤɨɧɬɪɨɥɹ ɩɪɚɜɢɥɶɧɨɫɬɢ ɡɚɰɟɩɥɟɧɢɹ ɢ ɞɥɹ 

ɜɧɟɲɧɟɝɨ ɨɫɦɨɬɪɚ ɞɟɬɚɥɟɣ ɞɟɥɚɸɬ ɥɸɤɢ. ɑɬɨɛɵ ɭɞɨɛɧɟɟ ɛɵɥɨ ɡɚɥɢɜɚɬɶ ɦɚɫɥɨ ɢ 

ɧɚɛɥɸɞɚɬɶ ɡɚ ɡɭɛɱɚɬɵɦɢ ɤɨɥɟɫɚɦɢ ɩɪɢ ɫɛɨɪɤɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɡɦɟɪɵ ɥɸɤɨɜ 

ɞɨɥɠɧɵ ɛɵɬɶ, ɜɨɡɦɨɠɧɨ, ɛɨɥɶɲɢɦɢ. Ʉɪɵɲɤɭ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɜɵɛɢɪɚɟɦ 

ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 
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9.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɪɵɲɟɤ ɩɨɞɲɢɩɧɢɤɨɜ 

Ɍɨɥɳɢɧɭ į ɫɬɟɧɤɢ, ɞɢɚɦɟɬɪ d ɢ ɱɢɫɥɨ z ɜɢɧɬɨɜ ɤɪɟɩɥɟɧɢɹ ɫɬɚɤɚɧɚ ɤ ɤɨɪɩɭɫɭ 

ɧɚɡɧɚɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ D ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɩɨɞɲɢɩɧɢɤ: 

 

Параметр D 

50-62 63...95 100... 145 150...200 

δ 5 6 7 8 

d М6 М8 М10 М12 

z 4 4 6 6 

 

ɂɡ ɷɬɨɝɨ ɩɨɥɭɱɚɟɦ, ɞɥɹ ɩɨɞɲɢɩɧɢɤɚ 207: 

į=6, d=8, z=4. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ į1=1,2į=7,2 ɦɦ 

Ɍɨɥɳɢɧɚ ɮɥɚɧɰɚ į2≈į=6 ɦɦ 

Ⱦɥɹ ɩɨɞɲɢɩɧɢɤɚ 213: 

į=7, d=10, z=6. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ į1=1,2į=8,4 ɦɦ 

Ɍɨɥɳɢɧɚ ɮɥɚɧɰɚ į2≈į=7 ɦɦ. 

ȼɵɫɨɬɭ t ɭɩɨɪɧɨɝɨ ɡɚɩɥɟɱɢɤɚ ɫɨɝɥɚɫɭɸɬ ɫ ɪɚɡɦɟɪɨɦ ɮɚɫɤɢ ɧɚɪɭɠɧɨɝɨ 

ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɟɝɨ ɞɟɦɨɧɬɚɠɚ ɜɢɧɬɨɜɵɦ ɫɴɟɦɧɢɤɨɦ. 
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10.  ɋɦɚɡɵɜɚɧɢɟ, ɫɦɚɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɩɥɨɬɧɟɧɢɹ 
 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɧɚ ɬɪɟɧɢɟ, ɫɧɢɠɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɢɡɧɚɲɢɜɚɧɢɹ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɢɯ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɨɬ ɩɪɨɞɭɤɬɨɜ 

ɢɡɧɨɫɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɨɬ ɡɚɟɞɚɧɢɹ, ɡɚɞɢɪɨɜ, ɤɨɪɪɨɡɢɢ ɞɨɥɠɧɨ ɛɵɬɶ 

ɨɛɟɫɩɟɱɟɧɨ ɧɚɞɟɠɧɨɟ ɫɦɚɡɵɜɚɧɢɟ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɪɟɞɭɤɬɨɪɚɯ ɢɫɩɨɥɶɡɭɸɬ ɤɚɪɬɟɪɧɭɸ ɫɢɫɬɟɦɭ ɫɦɚɡɵɜɚɧɢɹ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɤɨɪɩɭɫ ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɭɚɪɨɦ ɞɥɹ ɦɚɫɥɚ. Ɇɚɫɥɨ ɡɚɥɢɜɚɸɬ ɱɟɪɟɡ 

ɜɟɪɯɧɢɣ ɥɸɤ. ɉɪɢ ɪɚɛɨɬɟ ɩɟɪɟɞɚɱɢ ɦɚɫɥɨ ɩɨɫɬɟɩɟɧɧɨ ɡɚɝɪɹɡɧɹɟɬɫɹ ɩɪɨɞɭɤɬɚɦɢ 

ɢɡɧɨɫɚ ɩɟɪɟɞɚɱɢ, ɨɧɨ ɫɬɚɪɟɟɬ — ɫɜɨɣɫɬɜɚ ɟɝɨ ɭɯɭɞɲɚɸɬɫɹ. ɉɨɷɬɨɦɭ ɦɚɫɥɨ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɦɟɧɹɸɬ. Ⱦɥɹ ɫɥɢɜɚ ɦɚɫɥɚ ɜ ɤɨɪɩɭɫɟ ɜɵɩɨɥɧɹɸɬ ɫɥɢɜɧɨɟ ɨɬɜɟɪɫɬɢɟ, 

ɡɚɤɪɵɜɚɟɦɨɟ ɩɪɨɛɤɨɣ. 

ɉɟɪɟɞ ɫɜɟɪɥɟɧɢɟɦ ɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢɥɢɜ ɜ ɤɨɪɩɭɫɟ ɮɪɟɡɟɪɭɸɬ, 

ɩɨɷɬɨɦɭ ɨɧ ɞɨɥɠɟɧ ɜɵɫɬɭɩɚɬɶ ɧɚɞ ɧɟɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɚ ɜɵɫɨɬɭ 

 ɦɦh 45.01   . 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ ɞɚɧɧɵɯ ɨɛ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ, ɤɨɧɬɚɤɬɧɵɦ 

ɧɚɩɪɹɠɟɧɢɹɦ ɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɟɪɟɞɚɱɢ, ɧɚɡɧɚɱɢɦ ɦɚɪɤɭ, ɚ ɬɚɤ ɠɟ ɨɩɪɟɞɟɥɢɦ 

ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɤɨɪɩɭɫɟ. 

    















ɫ
ɦ

U

na w 1,0
155,3106

11,656314.32

1106

'2
44

1 . 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɦɚɫɥɚ ɩɪɢ ɡɚɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 

ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɩɪɢ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ ɞɨ 600 Ɇɉɚ, ɞɥɹ ɡɭɛɱɚɬɵɯ 

ɩɟɪɟɞɚɱ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 34. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɪɚɹɫɶ, ɧɚ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɤɨɦɟɧɞɭɟɦɨɣ 

ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ, ɞɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ 

ɧɚɡɧɚɱɚɟɦ ɦɚɪɤɭ ɦɚɫɥɚ ɂ-Ƚ-Ⱥ-32. 

ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɩɟɪɟɞɚɱɚ ɪɚɛɨɬɚɟɬ ɩɪɢ ɧɟɛɨɥɶɲɨɣ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ, 

ɧɚɡɧɚɱɢɦ ɭɪɨɜɟɧɶ ɦɚɫɥɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɥɟɫɨ ɬɢɯɨɯɨɞɧɨɣ ɩɟɪɟɞɚɱɢ ɛɭɞɟɬ 
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ɩɨɝɪɭɠɟɧɨ ɧɚ ɝɥɭɛɢɧɭ ɨɬ 10 ɦɦ ɞɨ  
4

1  ɨɬ ɨɛɳɟɝɨ ɞɢɚɦɟɬɪɚ ɤɨɥɟɫɚ ɜ ɦɚɫɥɨ, ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɯɨɪɨɲɟɝɨ ɪɚɡɛɪɵɡɝɢɜɚɧɢɹ ɦɚɫɥɚ. 

ɋɦɚɡɵɜɚɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɟɦ ɠɟ ɦɚɫɥɨɦ, ɱɬɨ ɢ ɡɚɥɢɜɚɟɬɫɹ ɜ 

ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɩɥɨɬɧɟɧɢɹ ɧɚ ɜɚɥɚɯ ɜɵɯɨɞɹɳɢɯ ɢɡ ɤɨɪɩɭɫɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɦɚɧɠɟɬɵ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɜɵɬɟɤɚɧɢɟ ɦɚɫɥɚ ɢɡ ɪɟɞɭɤɬɨɪɚ. 
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11.  Ɋɚɫɱɟɬ ɲɩɨɧɨɤ 
 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ ɲɩɨɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 dК
Ɍ

l
ɫɦ

p 5,0
   

bll p  , 

    ɝɞɟ ɫɦ - ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ;   

d - ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɲɩɨɧɤɨɣ;  

h  - ɜɵɫɨɬɚ ɲɩɨɧɤɢ;  

1t  - ɝɥɭɛɢɧɚ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ;  

pl  - ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ;  

 ɫɦ  - ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ, [ ]ɫɦσ =120Ɇɩɚ;  

К - ɜɵɫɬɭɩ ɲɩɨɧɤɢ ɨɬ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ, ɦɦ. 

ɒɩɨɧɤɢ ɩɪɢɡɦɚɬɢɱɟɫɤɢɟ ȽɈɋɌ 23360-78 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ, d ɋɟɱɟɧɢɟ ɲɩɨɧɤɢ, bɯh 
Ƚɥɭɛɢɧɚ ɩɚɡɚ 

K=h-t ȼɚɥɚ t1 ȼɬɭɥɤɢ t 
ɋɜ. 6 ɞɨ 8 2x2 1.2 1.0 0.8 

8 - 10 3x3 1.8 1.4 1.2 
10 - 12 
12 - 17 
17 - 22 

4x4 
5x5  
6x6 

2.5 
3.0 
3.5 

1.8  
2.3 
2.8 

1.5 
2.0 
2.5 

22 – 30 
30 - 38 

7x7 
8x7 

4.0 
5.0 

3.3 
3.3 

3.7 
3.7 

10x8 5.0 3.3 3.0 

ɋɜ. 38 ɞɨ 44 
44 – 50 
50 – 58 
58 - 65 

12x8 5.0 3.3 3.0 
14x9 5.5 3.8 3.5 
16x10 6.0 4.3 4.0 
18x11 7.0 4.4 4.0 

ɋɜ. 65 ɞɨ 75 20x12 7.5 4.9 4.5 
75 - 85 22x14 9.0 5.4 5.0 

85 - 95 
24x14 
25x14 

9.0 5.4 5.0 

95-110 28x16 10.0 6.4 6 
110 – 130 
130 – 150 
150 – 170 
170 – 200 
200 - 230 

32x18 
36x20 
40x22 
45x25 
50x28 

11.0 
12.0 
13.0 
15.0 
17.0 

7.4 
8.4 
9.4 
10.4 
11.4 

7.0 
8.0 
9.0 
10.0 
11.0 

230 – 260 56x32 20.0 12.4 12.0 
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260 - 290 63x32 20.0 12.4 12.0 
290 – 330 
330 - 380 

70x35 
80x40 

22.0 
25.0 

11.4  
15.4 

13.0 
15.0 

280 – 440 
440 - 500 

90x45 
100x50 

28.0 
31.0 

17.4 
19.5 

17.0 
19.0 

 

 

Ƚɞɟ b ɢ h - ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɲɩɨɧɤɢ, ɦɦ;  

Ʉ - ɜɵɫɬɭɩ ɲɩɨɧɤɢ ɨɬ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ, ɦɦ;  

l - ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ. 

 

Ɋɚɛɨɱɚɹ ɞɥɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɪɹɞɚ: 6; 8; 10; 12; 14; 18; 20; 22; 25; 28; 32; 36; 

40; 45; 50; 56; 63; 70; 80; 90; 100; 110; 125; 140; 160; 180; 200; 220; 250; 280; 320; 

360 ɦɦ.  

 

1 ɲɩɨɧɤɚ (ɧɚ ɜɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ): 

26kd ɦɦ; 7h  ɦɦ; 8b  ɦɦ; 0,41 t  ɦɦ; 3,32 t  ɦɦ; K=3,7. 







7,3261205,0

10008,32
pl 6 ɦɦ  ɫɦ  

ɦɦl 1486  .
  

ɉɪɢɧɢɦɚɟɦ 18 ɦɦ 

 

2 ɲɩɨɧɤɚ (ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ): 

51kd ɦɦ; 10h  ɦɦ; 16b  ɦɦ; 61 t  ɦɦ; 3,42 t  ɦɦ; K=4. 

ɦɦ 92
4120565,0

10008,1236





pl
 

ɦɦl 1081692 
  

ɉɪɢɧɢɦɚɟɦ 110 ɦɦ. 
 
 
3 ɲɩɨɧɤɚ (ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ): 

38kd ɦɦ; 8h  ɦɦ; 10b  ɦɦ; 51 t  ɦɦ; 3,32 t  ɦɦ; K=3. 
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ɦɦ 4,8 
3381205,0

10008,32





pl .
 

ɦɦl 8,14108,4  . 

ɇɚ ɞɜɢɝɚɬɟɥɟ ɫɬɨɢɬ ɲɩɨɧɤɚ 14 ɦɦ. 

 

4 ɲɩɨɧɤɚ (ɧɚ ɤɨɥɟɫɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ): 

50kd ɦɦ; 9h  ɦɦ; 14b  ɦɦ; 5,51 t  ɦɦ; 8,32 t  ɦɦ; K=3,5. 

ɦɦ 27,21
5,3120500,5

10003,223





pl .
 

ɦɦl 27,351427,21  . 

ɉɪɢɧɢɦɚɟɦ 36 ɦɦ. 

 

5 ɲɩɨɧɤɚ (ɧɚ ɤɨɥɟɫɟ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ): 

74kd ɦɦ; 12h  ɦɦ; 20b  ɦɦ; 5,71 t  ɦɦ; 9,42 t  ɦɦ; K=4,5. 

.9,61
5,4120745,0

10008,1236 ɦɦl p 





 
ɦɦl 9,81209,61  . 

ɉɪɢɧɢɦɚɟɦ 80 ɦɦ. 
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12.  ȼɵɛɨɪ ɦɭɮɬɵ 
 

Ɇɭɮɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ – ɤɪɭɬɹɳɟɝɨ 

ɦɨɦɟɧɬɚ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɟɞɢɧɟɧɧɵɦɢ ɜɚɥɚɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɭɮɬɵ ɦɨɝɭɬ ɫɨɟɞɢɧɹɬɶ ɜɚɥɵ ɩɨɫɬɨɹɧɧɨ, ɥɢɛɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɢ 

ɩɨɦɨɳɢ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɪɚɛɨɬɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɨɡɦɨɠɧɵ ɫɥɭɱɚɣɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ 

ɤɨɥɟɛɚɧɢɹ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɦɨɦɟɧɬɚ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɢɧɚɦɢɤɟ 

ɦɚɲɢɧ. Ⱦɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɢɡɦɟɧɟɧɢɣ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɦɭɮɬɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ 

ɭɩɪɭɝɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɞɟɦɩɮɢɪɨɜɚɬɶ (ɫɦɹɝɱɚɬɶ) ɫɥɭɱɚɣɧɵɟ 

ɢɡɦɟɧɟɧɢɹ ɦɨɦɟɧɬɚ. 

ɋɨɟɞɢɧɹɟɦɵɟ ɜɚɥɵ ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɯɚɧɢɡɦɨɜ ɛɭɞɭɬ ɢɦɟɬɶ ɩɨɝɪɟɲɧɨɫɬɢ 

ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɝɪɭɩɩɢɪɨɜɚɬɶ ɜ ɜɢɞɟ: 

1. ɉɨɝɪɟɲɧɨɫɬɢ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɜɚɥɨɜ а ; 

2. ɉɨɝɪɟɲɧɨɫɬɢ ɪɚɞɢɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɜɚɥɨɜ 
r

 ; 

3. ɉɨɝɪɟɲɧɨɫɬɢ ɭɝɥɨɜɨɝɨ ɩɟɪɟɤɨɫɚ ɜɚɥɨɜ  . 

ɑɬɨɛɵ ɫɨɟɞɢɧɢɬɶ ɜɚɥɵ ɦɟɠɞɭ ɫɨɛɨɣ ɫ ɡɚɞɚɧɧɵɦɢ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɦɨɧɬɚɠɚ, 

ɧɟɨɛɯɨɞɢɦɵ ɦɭɮɬɵ, ɫɩɨɫɨɛɧɵɟ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɷɬɢ ɧɟɬɨɱɧɨɫɬɢ. 

Ɇɭɮɬɚ, ɫɨɟɞɢɧɹɸɳɚɹ ɛɵɫɬɪɨɯɨɞɧɵɟ ɜɚɥɵ (ɜɚɥ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ), ɜ ɰɟɥɹɯ 

ɭɦɟɧɶɲɟɧɢɹ ɩɭɫɤɨɜɵɯ ɦɨɦɟɧɬɨɜ ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɚɥɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ. ȼɵɛɟɪɟɦ 

ɞɥɹ ɩɪɢɜɨɞɚ ɭɩɪɭɝɭɸ ɜɬɭɥɨɱɧɨ - ɩɚɥɶɰɟɜɭɸ ɦɭɮɬɭ Ɇɍȼɉ ȽɈɋɌ 21424-93 (ɪɢɫ. 

10), ɤɨɬɨɪɚɹ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɩɪɨɫɬɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɞɨɛɫɬɜɚ ɡɚɦɟɧɵ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ. 

Ɇɭɮɬɚ ɭɩɪɭɝɚɹ ɜɬɭɥɨɱɧɨ-ɩɚɥɶɰɟɜɚɹ (Ɇɍȼɉ) – ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɭɩɪɭɝɢɯ ɦɭɮɬ. Ɇɨɦɟɧɬ ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɪɟɡɢɧɨɜɵɟ 

ɝɨɮɪɢɪɨɜɚɧɧɵɟ ɜɬɭɥɤɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɫ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɨɬɜɟɪɫɬɢɣ ɨɞɧɨɣ ɢɡ 

ɩɨɥɭɦɭɮɬ ɢ ɫɬɚɥɶɧɵɦɢ ɩɚɥɶɰɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɞɪɭɝɨɣ ɩɨɥɭɦɭɮɬɟ. ɗɬɢ 

ɦɭɮɬɵ ɞɨɩɭɫɤɚɸɬ ɪɚɞɢɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɜɚɥɨɜ 0,2–0,5 ɦɦ, ɨɫɟɜɨɟ – 1–5 ɦɦ, 

ɭɝɥɨɜɨɟ – ɞɨ 1º. Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɭɮɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɨɣɤɨɫɬɶɸ ɜɬɭɥɨɤ. 
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 Ɇɭɮɬɭ ɩɨɞɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ 

ɪɟɞɭɤɬɨɪɚ, ɥɢɛɨ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɉɄ «Ʉɨɦɩɚɫ» ɩɨ ɞɢɚɦɟɬɪɭ ɷɬɨɝɨ ɠɟ ɜɚɥɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 12. Ɇɭɮɬɚ ɭɩɪɭɝɚɹ ɜɬɭɥɨɱɧɨ-ɩɚɥɶɰɟɜɚɹ 

 

ɉɪɢɛɥɢɠɺɧɧɵɣ ɪɚɫɱɺɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɦɭɮɬɭ ɜ ɩɪɢɜɨɞɟ: 
 
ɌɄ=ɄɌɇ=1,3*32,8=42,64 ɇɦ, 
 
ɝɞɟ Ɍɇ=32,8 ɇɦ - ɧɨɦɢɧɚɥɶɧɵɣ ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɢɣ ɦɨɦɟɧɬ; 

       Ʉ=1,3 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 
 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɫɬɚɜɢɦ ɦɟɠɞɭ ɞɜɢɝɚɬɟɥɟɦ ɢ ɪɟɞɭɤɬɨɪɨɦ ɭɩɪɭɝɭɸ 

ɜɬɭɥɨɱɧɨ-ɩɚɥɶɰɟɜɭɸ ɦɭɮɬɭ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ D=120 ɦɦ ɢ ɞɨɩɭɫɬɢɦɵɦ 

ɦɨɦɟɧɬɨɦ Ɍ=125ɇɦ. 

 

12.1 Ɋɚɫɱɺɬ ɧɚ ɫɦɹɬɢɟ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ 

 

Ɋɚɫɱɺɬ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ 

ɦɟɠɞɭ ɩɚɥɶɰɚɦɢ. 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ȼɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɌɄ=32,8 ɇɦ 

Ⱦɢɚɦɟɬɪ ɩɚɥɶɰɚ dɉ=0,014 ɦ 

Ⱦɥɢɧɚ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ lȼɌ=0,028 ɦ 

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɚɥɶɰɟɜ D0=0,084 ɦ 

ɑɢɫɥɨ ɩɚɥɶɰɟɜ z=4 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 2 Ɇɉɚ 

[ ]ɋɆ
ȼɌɉ

К
ɋɆ σ

ldzD

Ɍ
σ ≤

2
=

0  
 

ɆɉɚɆɉɚɋɆ 2≤50,0
028,0*014,0*084,0*4

8,32*2σ 
 

 

12.2 Ɋɚɫɱɺɬ ɩɚɥɶɰɟɜ ɦɭɮɬɵ ɧɚ ɢɡɝɢɛ 
  

ɉɚɥɶɰɵ ɦɭɮɬɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɫɬɚɥɢ 45. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

Ɂɚɡɨɪ ɦɟɠɞɭ ɩɨɥɭɦɭɮɬɚɦɢ ɋ=0,005ɦ 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ []Ɍ=540Ɇɉɚ 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ []ɂ=(0,4…0,5)[]Ɍ=0,4*540=216Ɇɉɚ 
 

 И
ɉ

ȼɌК
ɋɆ

dzD

ɋlɌ σ≤
1,0

)5,0(2σ
3

0


  

 

ɆɉɚɆɉɚɋɆ 216≤34,12
014,0084,041,0

)005,0028,05,0(8,32*2σ
3





  

 
ɉɪɟɞɟɥɶɧɵɟ ɫɦɟɳɟɧɢɹ ɜɚɥɨɜ, ɢɫɯɨɞɹ ɢɡ ɬɚɛɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɪɢɧɹɬɵ: 

ɪɚɞɢɚɥɶɧɵɟ =0,1ɦɦ 

ɭɝɥɨɜɵɟ =0,3ɦɦ 

ɨɫɟɜɵɟ =0,8ɦɦ 
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13.  Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɩɪɢɜɨɞɚ 
 
Ɏɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ (ɪɚɦɵ) ɫɥɭɠɚɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɪɟɞɭɤɬɨɪɚ, 

ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɯ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɉɪɢ ɟɞɢɧɢɱɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɟɟ ɩɪɢɦɟɧɹɬɶ ɪɚɦɵ, 

ɫɜɚɪɟɧɧɵɟ ɢɡ ɷɥɟɦɟɧɬɨɜ ɫɨɪɬɨɜɨɝɨ ɩɪɨɤɚɬɚ: ɲɜɟɥɥɟɪɨɜ, ɭɝɨɥɤɨɜ, ɩɨɥɨɫ, ɥɢɫɬɨɜ. 

ɉɪɢ ɫɟɪɢɣɧɨɦ ɢ ɦɚɫɫɨɜɨɦ ɜɵɩɭɫɤɟ ɢɡɞɟɥɢɣ ɜɵɝɨɞɧɟɟ ɩɪɢɦɟɧɹɬɶ ɩɥɢɬɵ. 

ɉɥɢɬɵ ɢɡɝɨɬɨɜɥɹɸɬ ɜ ɜɢɞɟ ɨɬɥɢɜɨɤ ɢɡ ɫɟɪɨɝɨ ɱɭɝɭɧɚ ɦɚɪɨɤ ɋɑ12, ɋɑ15 ɢ 

ɋɑ20 ȽɈɋɌ1412-85. 

 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɩɥɢɬɵ: 

Ⱦɥɢɧɚ L=710 ɦɦ 

ɒɢɪɢɧɚ B=791 ɦɦ 

ȼɵɫɨɬɭ H ɩɥɢɬɵ (ɪɢɫ.13) ɜɵɛɢɪɚɸɬ ɩɨ ɬɚɤɨɦɭ ɠɟ ɫɨɨɬɧɨɲɟɧɢɸ, ɱɬɨ ɢ ɞɥɹ 
ɪɚɦ:   

 ɇ= (0,08…0,10)L 

           ɇ=(0,8…0,10)·710=70 ɦɦ 

 

ȿɫɥɢ ɩɥɢɬɚ ɫɬɭɩɟɧɱɚɬɚɹ, ɬɨ ɜɵɫɨɬɚ H ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɟɟ ɧɢɡɤɨɣ ɟɟ ɱɚɫɬɢ.  

Ɋɟɤɨɦɟɧɞɭɟɦɭɸ ɬɨɥɳɢɧɭ į ɫɬɟɧɨɤ ɞɥɹ ɱɭɝɭɧɧɵɯ ɨɬɥɢɜɨɤ ɧɚɡɧɚɱɚɸɬ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɝɚɛɚɪɢɬɚ N ɩɥɢɬɵ.   

 

N, ɦ  0,4  0,6  1,0  1,5  2,0 

į, ɦɦ  7  8  10  12  14  

   

          N =  =
2∗0,71+0,791+0,07

3
=0,76 

 

ɝɞɟ L- ɞɥɢɧɚ ɩɥɢɬɵ, ɦ; 

      ȼ - ɲɢɪɢɧɚ ɩɥɢɬɵ, ɦ; 



 

73 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

      ɇ - ɜɵɫɨɬɚ ɩɥɢɬɵ, ɦ.   

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɨɤ δ=10 ɦɦ. 

Ɍɨɥɳɢɧɚ ɫɬɟɧɨɤ ɜɨ ɜɫɟɯ ɫɟɱɟɧɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ ɨɞɢɧɚɤɨɜɨɣ. 

 
 

 

Ɋɢɫɭɧɨɤ 13. Ɋɚɡɦɟɪɵ ɩɥɢɬɵ 

 
ɂɡ-ɡɚ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɪɢɫɬɨɫɬɟɣ ɢ ɪɚɤɨɜɢɧ ɩɪɢ ɥɢɬɶɟ ɩɥɢɬ ɤɪɚɣɧɟ 

ɧɟɠɟɥɚɬɟɥɶɧɨ ɢɦɟɬɶ ɛɨɥɶɲɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. 

ɉɨɷɬɨɦɭ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɬɟɧɤɟ ɩɥɢɬɵ ɫɥɟɞɭɟɬ ɞɟɥɚɬɶ ɛɨɥɶɲɢɟ ɨɤɧɚ. ɗɬɨ 

ɭɥɭɱɲɚɟɬ ɤɚɱɟɫɬɜɨ ɨɬɥɢɜɤɢ ɢ ɷɤɨɧɨɦɢɬ ɦɟɬɚɥɥ. 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɬɪɚɱɟɧɧɵɯ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ, ɜɵɡɜɚɧɧɵɯ 

ɩɪɢɦɟɧɟɧɢɟɦ ɨɤɨɧ, ɩɨɫɥɟɞɧɢɟ ɨɤɚɣɦɥɹɸɬ ɧɟɜɵɫɨɤɢɦɢ (≈1,3į) ɤɨɧɬɭɪɧɵɦɢ 

ɪɟɛɪɚɦɢ (ɪɢɫ. 14).   



 

74 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

 

Ɋɢɫɭɧɨɤ 14. Ɏɭɧɞɚɦɟɧɬɧɚɹ ɩɥɢɬɚ 
 
 

 Ȼɨɤɨɜɵɦ ɫɬɟɧɤɚɦ ɫɥɟɞɭɟɬ ɩɪɢɞɚɜɚɬɶ ɭɤɥɨɧ 1:10, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɫɬɭɸ 

ɮɨɪɦɨɜɤɭ.  Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɫ ɩɥɚɬɢɤɨɦ ɢ ɩɨɞɨɲɜɨɣ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 15. ɉɥɚɬɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɢɧɧɟɟ ɥɚɩɵ ɧɚ 3-5 ɦɦ ɜ ɤɚɠɞɭɸ 

ɫɬɨɪɨɧɭ, ɧɨ ɧɟ ɞɨɯɨɞɢɬɶ ɞɨ ɤɪɚɹ ɩɥɢɬɵ ɩɪɢɦɟɪɧɨ ɧɚ ɬɨɥɳɢɧɭ ɟɟ ɫɬɟɧɤɢ į. ȼɵɫɨɬɚ 

ɩɥɚɬɢɤɚ (ɛɟɡ ɭɱɟɬɚ ɩɪɢɩɭɫɤɚ) ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 0,5 į.  

ȼ=3į =3·10=30 ɦɦ 

T=1,5į=1,5·10=15 ɦɦ 

 

 

Ɋɢɫɭɧɨɤ 15. Ȼɨɤɨɜɚɹ ɫɬɟɧɤɚ ɩɥɢɬɵ 
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ɉɥɢɬɭ ɤɪɟɩɹɬ ɤ ɩɨɥɭ ɮɭɧɞɚɦɟɧɬɧɵɦɢ ɛɨɥɬɚɦɢ (ɪɢɫ. 16), ɤɨɬɨɪɵɟ 

ɪɚɡɦɟɳɚɸɬ ɧɚ ɩɪɢɥɢɜɚɯ. ɑɬɨɛɵ ɩɪɢɥɢɜɵ ɛɵɥɢ ɩɪɨɱɧɵɦɢ ɢ ɠɟɫɬɤɢɦɢ, ɢɯ ɞɟɥɚɸɬ 

ɜɵɫɨɤɢɦɢ. ȼɵɫɨɬɚ ɜɫɟɯ ɩɪɢɥɢɜɨɜ ɩɥɢɬɵ ɞɨɥɠɧɚ ɛɵɬɶ ɨɞɢɧɚɤɨɜɨɣ, ɱɬɨɛɵ ɦɨɠɧɨ 

ɛɵɥɨ ɭɩɪɨɫɬɢɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɬɵ ɨɞɧɨɣ ɞɥɢɧɵ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɩɥɢɬɟ ɭɡɥɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɟɡɶɛɨɜɵɟ 

ɨɬɜɟɪɫɬɢɹ. Ⱦɢɚɦɟɬɪ dɮ ɛɨɥɬɨɜ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɥɢɬɵ ɤ ɮɭɧɞɚɦɟɧɬɭ ɩɪɢɧɢɦɚɸɬ 

ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɛɨɥɬɨɜ, ɤɪɟɩɹɳɢɯ ɪɟɞɭɤɬɨɪ ɤ ɩɥɢɬɟ, ɧɨ ɧɟ ɦɟɧɟɟ Ɇ12. 

Ɏɭɧɞɚɦɟɧɬɧɵɟ ɛɨɥɬɵ ɪɚɜɧɨɦɟɪɧɨ ɪɚɡɦɟɳɚɸɬ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɥɢɬɵ ɫɨ ɫɪɟɞɧɢɦ 

ɲɚɝɨɦ Ɋɫɪ= (30÷40) dɮ.  

Ƚɥɭɛɢɧɚ ɪɟɡɶɛɵ ɞɥɹ ɡɚɜɢɧɱɢɜɚɧɢɹ ɛɨɥɬɨɜ, ɤɪɟɩɹɳɢɯ ɭɡɥɵ, ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ 

ɩɥɢɬɟ, ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 1,5 dɫɪ. ȿɫɥɢ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɢ ɩɥɚɬɢɤɚ ɧɟɞɨɫɬɚɬɨɱɧɚ, 

ɬɨ ɜɵɩɨɥɧɹɸɬ ɤɪɭɝɥɵɣ ɩɪɢɥɢɜ.  

 ɉɪɢɦɟɧɟɧɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜɦɟɫɬɨ ɪɟɡɶɛɨɜɵɯ ɝɧɟɡɞ ɢ ɭɫɬɚɧɨɜɤɚ 

ɛɨɥɬɨɜ ɫ ɝɚɣɤɚɦɢ ɧɟɠɟɥɚɬɟɥɶɧɵ, ɬɚɤ ɤɚɤ ɞɨɫɬɭɩ ɤ ɝɚɣɤɚɦ ɛɭɞɟɬ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

ɡɚɬɪɭɞɧɟɧ, ɢɥɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɤɧɚ.  

 

 

Ɋɢɫɭɧɨɤ 16. ȼɢɞɵ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ 

 
 

 



 

76 
 Иɡɦ. Лɢɫɬ   № ɞɨɤɭɦ. Пɨɞɩɢɫь Дɚɬɚ 

Лɢɫɬ 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

П
ɟɪ

ɜ.
 ɩ

ɪɢ
ɦ

ɟɧ
. 

С
ɩɪ

ɚɜ
. №

 
  

  
 П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

 
В

ɡɚ
ɦ

. ɢ
ɧɜ

. №
 

  
  

  
П

ɨɞ
ɩɢ

ɫь
 ɢ

 ɞ
ɚɬ

ɚ 
  

 И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

 

 
 

 
 

 

14.  Ɋɚɫɱɟɬ ɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɤ ɩɥɢɬɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɛɨɥɬɨɜ ɤɪɟɩɥɟɧɢɹ ɤ ɪɚɦɟ  

ȼɪɚɳɚɸɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɯɨɞɧɨɦ 
ɜɚɥɭ 
ɪɟɞɭɤɬɨɪɚ ܺܯ, ɇɦ 

ȼɪɚɳɚɸɳɢɣ 
ɦɨɦɟɧɬ ɧɚ 
ɜɵɯɨɞɧɨɦ 
ɜɚɥɭ 
ɪɟɞɭɤɬɨɪɚ ܻܯ, ɇɦ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɛɨɥɬɨɜ, 
ɤɪɟɩɹɳɢɯ 
ɤɨɪɩɭɫ 
ɪɟɞɭɤɬɨɪɚ ɤ 
ɩɥɢɬɟ, z 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɜɧɟɲɧɟɣ 
ɧɚɝɪɭɡɤɢ, 𝜒 

Ʉɨɷɮɮɢɰɢɟɧɬ
ɛɟɡɨɩɚɫɧɨɫɬɢ,  
S 

32,8 1236,8 4 0,25 5 
 
Ɋɚɡɦɟɪɵ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɪɟɞɭɤɬɨɪɚ (ɪɢɫɭɧɨɤ 17). ݈ݕ , ɦɦ ݈ݔ ,ɦɦ ݕܮ ,ɦɦ ݔܮ ,ɦɦ a, ɦɦ b, ɦɦ 

108 304,5 135,5 332 55 55 
 
 

 
 

Ɋɢɫɭɧɨɤ 17. ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
 
ɉɪɢɜɟɞɟɧɢɟ ɫɢɥ. 
 

ɇɚ ɜɯɨɞɧɨɦ ɜɚɥɭ ɫɬɨɢɬ Ɇɍȼɉ. ɇɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɜɯɨɞɧɨɣ ɜɚɥ ɨɬ 

ɦɭɮɬɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

2568,328080 33  ɯɆɦF ɇ. 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɡɚɬɹɠɤɢ ɫ ɭɱɟɬɨɦ ɧɟ ɪɚɫɤɪɵɬɢɹ ɫɬɵɤɚ. 
 
ȼɧɟɲɧɹɹ ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɛɨɥɬ, H 𝐹ܪܤ =

ܺܯ + 𝐹 ∗ ݔ݈
4 ∗ ݕ݈ +

ܻܯ + 𝐹ݎ ∗ ݕ݈
4 ∗ ݔ݈  
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 𝐹ܪܤ =
32,8 + 256 ∗ 0,3045

4 ∗ 0,108
+

1236,8 + 2325,3 ∗ 0,108

4 ∗ 0,3045
=  ܪ 1267

 

ɉɪɢɧɢɦɚɟɦ 25.0  (ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ) ɢ υ=3. ɍɫɢɥɢɟ 

ɡɚɬɹɠɤɢ ɛɨɥɬɚ, H: 

 𝐹 ˃˕ = ߥ ∗  1 − 𝜒 ∗ 𝐹ܪܤ  
 𝐹 ˃˕ = 3 ∗  1 − 0,25 ∗ 1267 =  .ܪ 2851

 

ɉɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɞɭɤɬɨɪɚ (ɫɬɵɤɚ), ˏ2: 

ܣ  = 4 ∗ ܽ ∗ ܾ 

ܣ  = 4 ∗ 0,055 ∗ 0,055 = 0,01 ˏ2 

 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɥɨɳɚɞɢ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

y, ˏ4: 

ݕ.˕˔ܬ  = 4 ∗  ܽ ∗ ܾ3

12
+ ܽ ∗ ܾ ∗ ݔܮ) − 0,5 ∗ ܾ)2  

ݕ.˕˔ܬ  = 4 ∗  0,055 ∗ 0,0553

12
+ 0,055 ∗ 0,055 ∗  0,332 − 0,5 ∗ 0,055 2 

= 11,2 ∗ 10−4 ˏ4 

 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɥɨɳɚɞɢ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ, ˏ4: 
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ݔ.˕˔ܬ = 4 ∗  ܾ ∗ ܽ3

12
+ ܾ ∗ ܽ ∗ ݕܮ) − 0,5 ∗ ܽ)2  

˘.˕˔ܬ  = 4 ∗  0,055 ∗ 0,0553

12
+ 0,055 ∗ 0,055 ∗  0,1355 − 0,5 ∗ 0,055 2 

= 17,6 ∗ 10−5ˏ4 

 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɹ ɧɟ ɪɚɫɤɪɵɬɢɹ ɫɬɵɤɚ, Ɇɉɚ: 

˕˔ߪ  =
𝐹 ˃˕ ∗ ܣݖ −  1 − 𝜒 ∗ ܻܯ ∗ ݕ.˕˔ܬܺܮ −  1 − 𝜒 ∗ ܺܯ ∗ ݔ.˕˔ܬܻܮ <   ˕˔ߪ 

˕˔ߪ  =
2851 ∗ 4

0,01
−  1 − 0,25 ∗ 1236,8 ∗ 0,332

11,2 ∗ 10−4
−  1 − 0,25 ∗ 32,8 ∗ 0,1355

17,6 ∗ 10−5
 

= 0,8 ∗ 106 ʞ˃ 
 
ɍɫɥɨɜɢɟ ɧɟ ɪɚɫɤɪɵɬɢɹ ɫɬɵɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ: 

˕˔ߪ  < , ˕˔ߪ  0,8 ʛʞ˃ < 1,5 ʛ˒˃ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɛɨɥɬ. 

Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɛɨɥɬ, H: 

 𝐹В = ܭ ∗ 𝐹 ˃˕ + 𝜒 ∗ 𝐹Вʜ 

 

ɝɞɟ K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɪɟɧɢɟ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɝɚɣɤɢ ɢ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɪɟɩɥɟɧɢɹ. ܭ = 1,3. 𝐹В = 1,3 ∗ 2851 + 0,25 ∗ 1267 =  ܪ 4023
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Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɛɨɥɬɨɜ. 

ɉɪɢɦɟɦ 180=˕ߪ Ɇɉɚ. 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ, Ɇɉɚ: 

= ߪ  
  ܵ ˕ߪ

= ߪ  
180 ∗ 106

5
= 3,6 ∗ 107, ʛʞ˃ 

 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɛɨɥɬɚ, ɦ: 

 

݀ʟ =  4 ∗ 𝐹В ߪ ∗  ߨ

 ݀ʟ =  4∗4023

3,6∗107∗3,14
= 0,012 ˏ. 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɞɢɚɦɟɬɪ ɛɨɥɬɚ ɫ ɭɱɟɬɨɦ ɲɚɝɚ ɢ ɩɪɢɧɢɦɚɟɦ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɪɹɞɚ ɡɧɚɱɟɧɢɣ, ɦɦ: 

 ݀ = ݀ʟ ∗ 103 + 0,85 ∗ ܲ 

 ݀ = 0,012 ∗ 103 + 0,85 ∗ 1,5 = 13,275 ˏˏ 

 

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, ɬɨ ɟɫɬɶ d=14 ɦɦ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɤ ɩɥɢɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɨɥɬɵ  d=14 ɦɦ. 
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15.  Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɛɨɪɤɢ ɭɡɥɚ 

15.1 ɋɥɭɠɟɛɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɭɡɥɚ 

Ɋɟɞɭɤɬɨɪɨɦ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɚɹ ɡɭɛɱɚɬɚɹ ɩɟɪɟɞɚɱɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 

ɩɨɧɢɠɟɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɟɞɨɦɨɝɨ ɜɚɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɟɞɭɳɢɦ. 

ɍɦɟɧɶɲɟɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɚɳɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ ɧɚ ɜɵɯɨɞɧɨɦ ɜɚɥɭ. Ⱦɥɹ ɪɟɞɭɤɬɨɪɚ ɡɧɚɱɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɨɬɧɨɲɟɧɢɹ 

ɢ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɫɨɜɩɚɞɚɸɬ. 

ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɫɨɟɞɢɧɟɧɧɵɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ, ɡɚɤɥɸɱɟɧɧɵɯ ɜ ɨɛɳɢɣ ɤɨɪɩɭɫ. Ɋɟɞɭɤɬɨɪ 

ɢɦɟɟɬ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɜɚɥɵ, ɤɨɬɨɪɵɟ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɞɜɢɝɚɬɟɥɟɦ ɢ ɪɚɛɨɱɟɣ ɦɚɲɢɧɨɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɡɭɛɱɚɬɚɹ ɩɟɪɟɞɚɱɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɭ 

ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

Ʉɨɝɞɚ ɤ ɜɯɨɞɧɨɦɭ ɜɚɥɭ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ, ɨɧ, ɤɚɤ ɢ 

ɡɚɤɪɟɩɥɟɧɧɨɟ ɧɚ ɧɟɦ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ, ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɟ. ɉɨɫɪɟɞɫɬɜɨɦ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɭɫɢɥɢɟ ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɤɨɥɟɫɚ ɜɯɨɞɧɨɝɨ ɜɚɥɚ ɤ ɤɨɥɟɫɭ, 

ɧɚɯɨɞɹɳɟɦɭɫɹ ɫ ɧɢɦ ɜ ɡɚɰɟɩɥɟɧɢɢ. 

ɐɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ ɧɨɫɢɬ ɫɜɨɺ ɧɚɡɜɚɧɢɟ ɧɟ ɩɨ ɫɨɨɬɜɟɬɫɬɜɢɸ ɫɨ 

ɫɜɨɢɦ ɜɧɟɲɧɢɦ ɜɢɞɨɦ. Ɍɚɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɨɣ 

ɞɟɬɚɥɟɣ ɜɧɭɬɪɢ ɪɟɞɭɤɬɨɪɚ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɲɟɫɬɟɪɧɢ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɢ ɩɟɪɟɞɚɺɬɫɹ ɜɪɚɳɟɧɢɟ ɫ 

ɨɩɪɟɞɟɥɺɧɧɵɦ ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ ɨɛɨɪɨɬɨɜ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

Ɋɟɞɭɤɬɨɪ ɜ ɨɫɧɨɜɧɨɦ ɫɥɭɠɢɬ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɢɜɨɞ, ɫɧɢɠɚɸɳɢɣ 

ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɨɫɧɨɜɧɨɝɨ ɩɪɢɜɨɞɚ, ɜɦɟɫɬɟ ɫ ɷɬɢɦ ɩɨɜɵɲɚɹ ɟɝɨ ɦɨɳɧɨɫɬɶ ɜ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ. 

ȼ ɷɬɨɦ ɢ ɡɚɤɥɸɱɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ; ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɭ ɛɨɥɶɲɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 
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ɦɨɳɧɨɫɬɢ. 

ȿɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɞɭɤɬɨɪɚ, ɚ ɟɝɨ ɄɉȾ, ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 98%. 

Ɉɞɧɚɤɨ ɬɚɤɨɣ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɡɚɜɢɫɢɬ ɟɳɺ ɨɬ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɫɬɭɩɟɧɟɣ 

ɜ ɩɪɢɜɨɞɟ. 

Ɋɟɞɭɤɬɨɪɵ ɦɨɝɭɬ ɟɳɺ ɨɬɥɢɱɚɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɮɨɪɦɨɣ ɡɭɛɶɟɜ ɧɚ 

ɩɟɪɟɞɚɬɨɱɧɵɯ ɲɟɫɬɟɪɧɹɯ; ɩɪɹɦɨɡɭɛɵɟ ɢ ɫɤɨɲɟɧɧɵɦ ɡɭɛɨɦ. 

Ɋɟɞɭɤɬɨɪɵ, ɨɫɧɚɳɺɧɧɵɟ ɲɟɫɬɟɪɧɹɦɢ ɫ ɩɪɹɦɵɦɢ ɡɭɛɶɹɦɢ, ɢɦɟɸɬ ɫɜɨɢ 

ɧɟɞɨɫɬɚɬɤɢ, ɜɵɪɚɠɚɸɳɢɟɫɹ ɢɧɬɟɧɫɢɜɧɵɦ ɢɡɧɨɫɨɦ ɫɚɦɢɯ ɡɭɛɶɟɜ, ɩɨɫɤɨɥɶɤɭ 

ɡɚɰɟɩɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨ ɩɨ ɜɫɟɣ ɢɯ ɞɥɢɧɟ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɬɚ ɪɟɞɭɤɬɨɪɚ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɲɭɦɨɦ. Ⱦɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɫɨɨɫɧɵɟ ɪɟɞɭɤɬɨɪɵ ɫ 

ɧɟɩɪɹɦɨɥɢɧɟɣɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɭɛɶɟɜ ɛɨɥɟɟ ɩɪɚɤɬɢɱɧɵ. Ɂɚ ɫɱɺɬ ɬɨɝɨ, ɱɬɨ 

ɡɚɰɟɩɥɟɧɢɟ ɦɟɠɞɭ ɤɨɫɵɦɢ ɡɭɛɶɹɦɢ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɛɵ ɧɢ ɜɫɟɣ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɪɚɡɭ, ɚ ɩɨɫɬɟɩɟɧɧɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤɚɠɞɨɝɨ ɫɥɟɞɭɸɳɟɝɨ ɡɭɛɚ, ɚ 

ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɪɚɳɟɧɢɟ ɡɭɛɱɚɬɵɯ ɞɟɬɚɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɥɟɝɱɟ, ɨɧɢ ɧɟ 

ɧɚɝɪɟɜɚɸɬɫɹ, ɚ ɢɯ ɢɡɧɨɫ ɧɟɡɧɚɱɢɬɟɥɟɧ. 

 

15.2 ȼɵɹɜɥɟɧɢɟ ɢ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɧɨɪɦ ɬɨɱɧɨɫɬɢ 

ɋ ɰɟɥɶɸ ɩɟɪɟɯɨɞɚ ɨɬ ɩɨɤɚɡɚɬɟɥɟɣ ɫɥɭɠɟɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤ ɩɨɤɚɡɚɬɟɥɹɦ 

ɪɚɡɦɟɪɧɨɣ ɬɨɱɧɨɫɬɢ ɭɡɥɚ ɜɵɹɜɥɹɟɦ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ. 

Ⱦɥɹ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ. ɋɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ ɞɥɹ ɲɟɫɬɟɪɧɢ ɢ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 

- 8-ɋ (ȽɈɋɌ 1758-81). 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦ ɩɟɪɟɞɚɱɚɦ (ɧɟ ɡɚɜɢɫɹɳɢɦ ɨɬ 

ɫɤɨɪɨɫɬɢ ɢ ɫɢɥɨɜɵɯ ɞɚɧɧɵɯ) ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɩɨ ɧɨɪɦɚɦ ɬɨɱɧɨɫɬɢ. Ⱦɨɩɭɫɤɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɬɨɱɧɨɫɬɢ ɤɨɥɺɫ. 

Ⱦɨɩɭɫɤɢ ɧɚ ɧɚɤɨɩɥɟɧɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɲɚɝɚ Ɋɪ ɩɨ ɡɭɛɱɚɬɨɦɭ ɤɨɥɟɫɭ ɫ 
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ɞɢɚɦɟɬɪɨɦ ɞɟɥɢɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 280 ɦɦ ɫɨɫɬɚɜɥɹɟɬ 53 ɦɤɦ. 

Ⱦɨɩɭɫɤɢ ɧɚ ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ Ɋɝ ɤɨɥɟɫɚ ɞɢɚɦɟɬɪɨɦ 

ɞɟɥɢɬɟɥɶɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 280 ɦɦ ɫɨɫɬɚɜɥɹɟɬ 53 ɦɤɦ. 

Ʉɚɠɞɨɣ ɫɬɟɩɟɧɢ ɬɨɱɧɨɫɬɢ ɡɭɛɱɚɬɵɯ ɤɨɥɺɫ ɢ ɩɟɪɟɞɚɱ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɵ 

ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ, ɧɨɪɦɵ ɩɥɚɜɧɨɫɬɢ ɪɚɛɨɬ ɢ ɧɨɪɦɵ ɤɨɧɬɚɤɬɚ ɡɭɛɱɚɬɵɯ 

ɤɨɥɺɫ. ɇɨɪɦɚ ɩɥɚɜɧɨɫɬɢ - 7 ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ. ȼɢɞ ɫɨɩɪɹɠɟɧɢɹ ɡɭɛɱɚɬɵɯ ɤɨɥɺɫ ɜ 

ɩɟɪɟɞɚɱɟ ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɹ ɢɡ ɡɚɜɢɫɢɦɨɫɬɢ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɋ ɜɢɞɭ 

ɫɨɩɪɹɠɟɧɢɹ. ɇɨɪɦɵ ɤɨɧɬɚɤɬɚ ɡɭɛɶɟɜ ɜ ɩɟɪɟɞɚɱɟ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɟ 

ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɫɭɦɦɚɪɧɨɝɨ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɩɨ ɞɥɢɧɟ ɢ ɜɵɫɨɬɟ ɡɭɛɚ 

ɜ ɩɪɨɰɟɧɬɧɨɦ ɜɵɪɚɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 50% ɨɬ ɞɥɢɧɵ ɡɭɛɚ, 55% ɨɬ ɫɪɟɞɧɟɣ 

ɝɥɭɛɢɧɵ ɡɚɯɨɞɚ. ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɹɬɧɚ 

ɤɨɧɬɚɤɬɚ ɩɨ ɞɥɢɧɟ ɢ ɜɵɫɨɬɟ ɡɭɛɚ ɜ ɩɪɨɰɟɧɬɧɨɦ ɜɵɪɚɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 15 %. 

Ɉɛɨɡɧɚɱɢɦ ɡɭɛɱɚɬɭɸ ɩɟɪɟɞɚɱɭ, ɢɦɟɸɳɭɸ 8-ɸ ɫɬɟɩɟɧɶ ɩɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ 

ɬɨɱɧɨɫɬɢ, 7-ɸ ɩɨ ɧɨɪɦɚɦ ɩɥɚɜɧɨɫɬɢ, 6-ɸ ɩɨ ɧɨɪɦɚɦ ɤɨɧɬɚɤɬɨɜ ɡɭɛɶɟɜ ɢ ɜɢɞɭ 

ɫɨɩɪɹɠɟɧɢɹ ɋ: 8-7-6-ɋ (ȽɈɋɌ 1758-81). 

Ⱦɥɹ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɨɜ ɨɩɪɟɞɟɥɹɟɦ ɧɚɢɦɟɧɶɲɭɸ ɢ ɧɚɢɛɨɥɶɲɭɸ 

ɜɟɥɢɱɢɧɭ ɨɫɟɜɨɝɨ ɡɚɡɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ ɨɩɨɪ ɢ ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɭɞɥɢɧɟɧɢɹ ɜɚɥɨɜ. ɇɚɡɧɚɱɚɟɦ 

ɩɨɫɚɞɤɢ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ Ø35L0//k6; ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɤɨɥɶɰɚ 

ɩɨɞɲɢɩɧɢɤɚ Ø72ɇ7/l0. 

Ⱦɥɹ ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɢ ɩɪɟɞɴɹɜɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɬɨɱɧɨɫɬɢ, ɬɨɱɧɨɫɬɶ 

ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɩɥɨɫɤɢɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ɉɧɚ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ, ɤɚɤ ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɚɞɚɧɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ ɨɩɪɟɞɟɥɺɧɧɨɣ ɞɥɢɧɟ ɢ ɤɚɤ ɩɥɨɫɤɨɫɬɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 

ɩɪɟɞɟɥɚɯ ɟɺ ɝɚɛɚɪɢɬɨɜ. 

Ɉɧɚ ɫɨɫɬɚɜɥɹɟɬ 0,01...0,07. 

Ɍɨɱɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɜɨɪɨɬɚ ɩɥɨɫɤɢɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɢɥɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɞɧɨɣ 
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ɩɥɨɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɣ ɫɨɫɬɚɜɥɹɟɬ 0,015 / 200. 

Ɍɨɱɧɨɫɬɶ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ - 0,02 

ɦɦ. 

Ɍɨɱɧɨɫɬɶ ɞɢɚɦɟɬɪɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɨɬɜɟɪɫɬɢɣ. 

Ⱦɢɚɦɟɬɪɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɛɚɡ ɩɨɞ 

ɩɨɞɲɢɩɧɢɤɢ ɩɨ 7-ɦɭ ɤɜɚɥɢɬɟɬɭ ɬɨɱɧɨɫɬɢ. Ɉɬɤɥɨɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ 

ɨɬɜɟɪɫɬɢɣ - ɧɟɤɪɭɝɥɨɫɬɶ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɢ ɤɨɧɭɫɨɨɛɪɚɡɧɨɫɬɶ ɢɥɢ 

ɢɡɨɝɧɭɬɨɫɬɶ ɜ ɩɪɨɞɨɥɶɧɨɦ ɫɟɱɟɧɢɢ ɨɝɪɚɧɢɱɢɜɚɟɦ ɜ ɩɪɟɞɟɥɚɯ 1/5... 1/2 ɪɚɞɢɭɫɚ 

ɧɚ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ. 

Ɍɨɱɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨɫɟɣ ɨɬɜɟɪɫɬɢɣ. 

Ɉɬɤɥɨɧɟɧɢɹ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɫɟɣ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɥɨɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɫɬɚɜɥɹɟɬ 0,01/200, ɩɪɟɞɟɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɨɬɤɥɨɧɟɧɢɹ ɨɫɢ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ - 0,005/200. 

Ɍɨɱɧɨɫɬɶ ɪɚɫɫɬɨɹɧɢɹ ɨɫɟɣ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɨ ɛɚɡɢɪɭɸɳɟɣ ɩɥɨɫɤɨɫɬɢ - 

0,02 ɦɦ. Ɍɨɱɧɨɫɬɶ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɨɫɹɦɢ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ 0,01 ɦɦ. 

ɋɨɨɫɧɨɫɬɶ ɨɬɜɟɪɫɬɢɣ - 0,002 ɦɦ. 

ɉɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɥɨɫɤɢɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

Rɚ=2,5...0,63 ɦɦ, ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ Rɚ= 

1,25...0,16 ɦɦ. 

 

15.3 ȼɵɛɨɪ ɦɟɬɨɞɨɜ ɞɨɫɬɢɠɟɧɢɹ ɬɨɱɧɨɫɬɢ 

ȼ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɞɜɟ ɪɚɡɦɟɪɧɵɟ ɰɟɩɢ Ȼ 

ɢ β. ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɬɨɱɧɨɫɬɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɡɭɛɱɚɬɵɯ ɩɟɪɟɞɚɱ 

ɭɫɬɚɧɨɜɥɟɧɵ ȽɈɋɌ 1643-72. 

1. Ɍɨɱɧɨɫɬɶ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫ ɩɨ ɞɜɭɦ 

ɤɨɨɪɞɢɧɚɬɧɵɦ ɨɫɹɦ (ɰɟɩɶ Ȼ). 

2. ɇɚ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɨɫɟɣ ɜɪɚɳɟɧɢɹ ɤɨɥɟɫ (ɰɟɩɶ β). 

ɇɚ ɪɢɫ. 18 ɢɡɨɛɪɚɠɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɪɟɞɭɤɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɩɚɪ 
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ɤɨɥɟɫ. ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɞɜɟ ɰɟɩɢ: Ȼ ɢ β. ɗɬɢ ɰɟɩɢ ɹɜɥɹɸɬɫɹ ɫɜɹɡɚɧɧɵɦɢ, 

ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɨɛɳɢɟ ɡɜɟɧɶɹ. Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɬɨɣ ɰɟɩɢ, ɭ ɤɨɬɨɪɨɣ 

ɞɨɩɭɫɤ ɡɚɦɵɤɚɸɳɟɝɨ ɡɜɟɧɚ ɹɜɥɹɟɬɫɹ ɧɚɢɦɟɧɶɲɢɦ. 

 

 

 

Ɋɢɫɭɧɨɤ 18. Ɋɚɡɦɟɪɧɵɟ ɰɟɩɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ 
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Ɋɚɡɦɟɪɧɚɹ ɰɟɩɶ β. 

Ɋɚɡɦɟɪɧɚɹ ɰɟɩɶ β ɨɩɪɟɞɟɥɹɟɬ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɨɫɟɣ ɜɪɚɳɟɧɢɹ 

ɤɨɥɟɫ. 

∆ܶ =
ƒܤܮݔ =

0,018 ∗ 233

68
= 0,06 ˏˏ, 

          ɝɞɟ ƒݔ  - ɞɨɩɭɫɤ ɧɚ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɨɫɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɭɥɹ, ɫɬɟɩɟɧɢ ɬɨɱɧɨɫɬɢ ɢ ɲɢɪɢɧɵ ɤɨɥɟɫ ɩɨ ȽɈɋɌ 1643-72; 

L - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɤɨɪɩɭɫɚ; 

ȼ - ɲɢɪɢɧɚ ɤɨɥɟɫɚ. 

ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɡɜɟɧɶɹɦɢ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ β ɹɜɥɹɸɬɫɹ 𝛽1, 𝛽2 - ɫɦɟɳɟɧɢɟ 

ɢ ɩɨɜɨɪɨɬ ɨɫɢ ɜɚɥɚ ɲɟɫɬɟɪɧɢ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ, ɜɫɥɟɞɫɬɜɢɢ ɪɚɞɢɚɥɶɧɨɝɨ 

ɛɢɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ; 𝛽3 - ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɨɫɟɣ ɨɬɜɟɪɫɬɢɣ ɜ 

ɤɨɪɩɭɫɟ; 𝛽4 ɢ 𝛽5 — ɫɦɟɳɟɧɢɟ ɢ ɩɨɜɨɪɨɬ ɨɫɢ ɜɚɥɚ ɲɟɫɬɟɪɧɢ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ, 

ɜ ɫɥɟɞɫɬɜɢɢ ɪɚɞɢɚɥɶɧɨɝɨ ɛɢɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ. 

ɉɪɢ ɜɵɛɪɚɧɧɨɦ ɦɟɬɨɞɟ ɧɟɩɨɥɧɨɣ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ, ɡɚɞɚɟɦ ɜɟɥɢɱɢɧɭ 

ɪɢɫɤɚ 0,27%, ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɟ t=3𝜆𝑖2 –  ɤɨɷɮɮɢɰɢɟɧɬɵ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɮɨɪɦɭ ɤɪɢɜɵɯ ɪɚɫɫɟɹɧɶɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɡɜɟɧɶɟɜ, ɤɨɝɞɚ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɡɜɟɧɶɟɜ ɧɟ 

ɢɡɜɟɫɬɧɵ, ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ 𝜆𝑖2=1/6. 
 ̝ܶ ˓ = 𝜆˔˓2 ∆ݐܶ∆ (݉−1)

=
0,06

3 1

6
∗(5−1)

=0,024 ɦɦ 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ ɧɟɩɨɥɧɨɣ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɛɨɥɶɲɢɟ ɩɨ ɜɟɥɢɱɢɧɟ ɞɨɩɭɫɤɢ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɛɨɥɟɟ 

ɨɛɨɫɧɨɜɚɧɨ ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɬɢɩɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɨɝɪɚɦɦɵ ɜɵɩɭɫɤɚ. 

ɉɪɢɜɟɞɟɦ ɪɚɡɦɟɪɵ ɜɫɟɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɡɜɟɧɶɟɜ ɤ ɨɞɧɨɣ ɛɚɡɨɜɨɣ ɞɥɢɧɟ 

ɪɚɜɧɨɣ 233 ɦɦ. 
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Ɂɚɞɚɧɧɚɹ ɬɨɱɧɨɫɬɶ ɡɚɦɵɤɚɸɳɟɝɨ ɡɜɟɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɟɬɨɞɨɦ 

ɧɟɩɨɥɧɨɣ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɡɜɟɧɶɟɜ 𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝛽5: 

=ݔߝ 
ܮ݈
=

233

150
= 1.55, 

 

  ɝɞɟ Ɩ - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɞɢɚɥɶɧɵɯ ɪɟɚɤɰɢɣ 

ɲɚɪɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɞɥɹ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɢ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɨɜ. 

ɉɨ ɤɥɚɫɫɚɦ ɬɨɱɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɢ ɪɚɡɥɢɱɚɸɬ (ɩɨ ȽɈɋɌ 520-89): 

"0" – ɧɨɪɦɚɥɶɧɨɝɨ ɤɥɚɫɫɚ (ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ 20 ɦɤɦ); 

"6" – ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɢ (ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ 10 

ɦɤɦ); 

"5" – ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ (ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ 5 ɦɤɦ); 

"4" – ɨɫɨɛɨ-ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ (ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ 3 

ɦɤɦ); 

"2" – ɫɜɟɪɯɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ (ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ 2,5 

ɦɤɦ); 

8 ɢ 7 – ɝɪɭɛɵɟ ɧɢɠɟ 0. 

Ⱦɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɧɚ ɛɵɫɬɪɨɯɨɞɧɨɦ ɢ ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɚɯ ɞɨɩɭɫɤ ɧɚ 

ɪɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 0,002 ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɡɜɟɧɶɟɜ 𝛽1, 𝛽2, 𝛽4, 𝛽5 ɢɦɟɟɬ ɜɟɤɬɨɪɧɵɣ ɯɚɪɚɤɬɟɪ. Ɍɚɤ ɤɚɤ 

ɜɟɤɬɨɪɧɵɟ ɨɲɢɛɤɢ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɢ ɩɪɢ ɫɛɨɪɤɟ ɦɨɝɭɬ 

ɩɪɢɧɢɦɚɬɶ ɥɸɛɨɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ±δ˘/2, ɬɨ ɪɚɫɱɟɬ ɪɚɡɦɟɪɧɵɯ 

ɰɟɩɟɣ ɫ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɜɟɪɨɹɬɧɨɫɬɧɨɦɭ ɦɟɬɨɞɭ. 

Ⱦɥɹ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ ɫɨ ɫɤɚɥɹɪɧɵɦɢ ɢ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ, 

ɫɭɦɦɢɪɨɜɚɧɢɟ ɨɲɢɛɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɞɟɥɶɧɨ. 
Ⱦɨɩɭɫɤ ɡɚɦɵɤɚɸɳɟɝɨ ɡɜɟɧɚ ɩɪɢ t=3: 
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∆ܶ =
∆ܭ1  ∑ 𝑖2ܭ 𝑖ܶ2 + ∑ 𝑖2ݔߜ 𝑖2ݔܭ 𝑖=1ݔ݊−𝑖2݊ݔܶ

𝑖=1ݔ݊−݊
  , 

 

   ɝɞɟ n=m-1 - ɱɢɫɥɨ ɡɜɟɧɶɟɜ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ; 

       nɯ -  ɱɢɫɥɨ ɡɜɟɧɶɟɜ ɫ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ; 

   n-nɯ - ɱɢɫɥɨ ɡɜɟɧɶɟɜ ɫɨ ɫɤɚɥɹɪɧɵɦɢ ɨɲɢɛɤɚɦɢ; 

  К i  -  ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ; 

   Ʉɯi - ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ; 

   Ɍi - ɞɨɩɭɫɤɢ ɡɜɟɧɶɟɜ ɫɨ ɫɤɚɥɹɪɧɵɦɢ ɨɲɢɛɤɚɦɢ; 

   Ɍix - ɞɨɩɭɫɤɢ ɡɜɟɧɶɟɜ ɫ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ; 

   įɏi - ɩɟɪɟɞɚɬɨɱɧɵɟ ɨɬɧɨɲɟɧɢɹ ɡɜɟɧɶɟɜ ɫ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ. 

 

ɉɪɢ ɪɟɲɟɧɢɢ ɩɪɨɟɤɬɧɵɯ ɡɚɞɚɱ, ɤɨɝɞɚ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 

ɩɨɝɪɟɲɧɨɫɬɟɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɡɜɟɧɶɟɜ ɧɟɢɡɜɟɫɬɧɵ, ɩɪɢɧɢɦɚɸɬ: 

t=3,  𝜆𝑖2=1-6,  𝜆ݔ𝑖2 =1.15, К i 𝑖2ݔܭ  ,1.2= =0.5-0.65. 

Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɡɜɟɧɶɟɜ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ ɩ>  5, ɬɨ 1 = ∆ܭ, 𝜆∆2  = 1 / 9. 

Ⱦɥɹ ɡɜɟɧɶɟɜ𝛽1, 𝛽2, 𝛽4, 𝛽5 ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɜɟɤɬɨɪɧɵɣ 

ɯɚɪɚɤɬɟɪ, ɩɪɢɦɟɦ ݔܭ𝑖2 =0,6. ɉɨɝɪɟɲɧɨɫɬɶ ɡɜɟɧɚ 𝛽3, ɧɨɫɢɬ ɫɤɚɥɹɪɧɵɣ 

ɯɚɪɚɤɬɟɪ, ɡɧɚɱɢɬ ɞɥɹ ɧɟɝɨ Ʉ3=1,2. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ 

ɧɟɢɡɜɟɫɬɧɵɦ ɹɜɥɹɟɬɫɹ ɥɢɲɶ Ɍ3 ɞɨɩɭɫɤ ɧɚ ɪɚɡɦɟɪ 𝛽3, ɬɨ ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ 

ɦɨɠɧɨ ɢɡ ɭɪɚɜɧɟɧɢɹ: 

3ܶ =
3ܭ1

 ∆ܶ2 − ∑ 𝑖2ݔߜ 𝑖2ݔܭ 𝑖=1ݔ𝑖2݊ݔܶ
= 

 
1

1,2
 0,06

2 − 4 ∙ 1,43
2 ∙ 0,6 ∙ 0,02

2 =0,033ɦɦ 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɨɩɭɫɤ ɧɚ ɧɟ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɨɫɟɣ ɨɬɜɟɪɫɬɢɣ ɜ ɤɨɪɩɭɫɟ 
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ɫɨɫɬɚɜɥɹɟɬ 3ܶ =
0,033

233
 ɦɦ. 

 

 

 

 

Ɋɚɡɦɟɪɧɚɹ ɰɟɩɶ Ȼ. 

Ɋɚɡɦɟɪɧɚɹ ɰɟɩɶ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɧɨɫɬɶ ɦɟɠɰɟɧɬɪɨɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɤɨɥɟɫ. ݂ܽ =0,035 - ɞɨɩɭɫɤ ɨɬɤɥɨɧɟɧɢɹ ɦɟɠɰɟɧɬɪɨɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɩɨ ȽɈɋɌ 1643-

81. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɦɵɤɚɸɳɟɟ ɡɜɟɧɨ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ Ȼ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

Ȼ∆ = 80 ± 0,035 ɦɦ; T∆ = 0,072 ɦɦ ɢ ∆0∆ = 0. 

ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɡɜɟɧɶɹɦɢ ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ Ȼ ɹɜɥɹɸɬɫɹ Ȼ1 ɢ Ȼ2, — ɫɦɟɳɟɧɢɟ 

ɢ ɩɨɜɨɪɨɬ ɨɫɢ ɜɚɥɚ ɤɨɥɟɫɚ ɜɫɥɟɞɫɬɜɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɛɢɟɧɢɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ; Ȼ4, Ȼ5 - 

ɫɦɟɳɟɧɢɟ ɢ ɩɨɜɨɪɨɬ ɨɫɢ ɜɚɥɚ ɲɟɫɬɟɪɧɢ ɜɫɥɟɞɫɬɜɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɛɢɟɧɢɹ ɜ 

ɩɨɞɲɢɩɧɢɤɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɡɦɟɪ ɡɜɟɧɚ Ȼ3=80 ɦɦ. Ɉɲɢɛɤɢ ɷɬɨɝɨ ɡɜɟɧɚ ɧɨɫɹɬ ɫɤɚɥɹɪɧɵɣ 

ɯɚɪɚɤɬɟɪ. Ɂɜɟɧɶɹ Ȼ1, Ȼ2, Ȼ4, Ȼ5 ɧɨɫɹɬ ɨɲɢɛɤɢ ɜɟɤɬɨɪɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɍɪɟɛɭɟɦɚɹ 

ɬɨɱɧɨɫɬɶ ɡɚɦɵɤɚɸɳɟɝɨ ɡɜɟɧɚ ɞɨɫɬɢɝɚɟɬɫɹ ɦɟɬɨɞɨɦ ɧɟɩɨɥɧɨɣ 

ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. 

Ɍɚɤ ɤɚɤ ɦɟɠɰɟɧɬɪɨɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɪɟɞɧɟɦɭ ɫɟɱɟɧɢɸ 

ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ, ɬɨ ɞɥɹ ɡɜɟɧɶɟɜ ɫ ɜɟɤɬɨɪɧɵɦɢ ɨɲɢɛɤɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ: ݔߦ =
1݈ܮ  

ݔߦ =
40,5

119
= 0,34, ˆˇ 1ܮ̍  = ,3ܮ 2ܮ =  4ܮ

Ɋɚɞɢɚɥɶɧɨɟ ɛɢɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɭɠɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɩɪɢ ɪɟɲɟɧɢɢ 

ɪɚɡɦɟɪɧɨɣ ɰɟɩɢ β ɢ ɪɚɜɧɨ 0,02 ɦɦ.  
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ܶ1ݔ
= 2ݔܶ

= 4ݔܶ
= 5ݔܶ

=0,02 ɦɦ. Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ ɪɚɡɦɟɪɧɨɣ 

ɰɟɩɢ ɧɟɢɡɜɟɫɬɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɞɨɩɭɫɤ ɧɚ ɪɚɡɦɟɪ Ȼ3, ɬɨ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ 

ɨɩɪɟɞɟɥɟɧɢɸ Ɍ3. ɉɪɢɦɟɦ Ʉ3=1,2, ܶ 𝑖2ݔ =0,6, ɬɨɝɞɚ 

3ܶ =
3ܭ1

∙  ∆ܶ2 − 𝑖2ݔߦ  ∙ 𝑖2ݔܭ ∙ 𝑖2݊𝑖ݔܶ
𝑖=1

 

3ܶ =
1

1,2
∙  0,0722 − 4 ∙ 0,342 ∙ 0,6 ∙ 0,022 = 0,059 ˏˏ 

Ɍɚɤ ɤɚɤ ɤɨɨɪɞɢɧɚɬɵ ɫɟɪɟɞɢɧ ɩɨɥɟɣ ɞɨɩɭɫɤɨɜ ɞɥɹ ɡɜɟɧɶɟɜ ɪɚɜɧɵ ɧɭɥɸ, ɚ 

ɬɚɤɠɟ ∆0∆=0, ɬɨ ɢ ∆0ɡ =0, ɩɨɷɬɨɦɭ Ȼ3 = 80 ± 0,0295 ɦɦ. 

 

15.4 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɭɡɥɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɡɥɚ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ: 

- Ɇɚɤɫɢɦɚɥɶɧɨ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ, 

ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɯ ɢ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɷɥɟɦɟɧɬɨɜ ɞɟɬɚɥɟɣ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɞɟɬɚɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɞɚɧɧɨɦ ɭɡɥɟ, ɧɟ ɹɜɥɹɸɬɫɹ 

ɫɬɚɧɞɚɪɬɧɵɦɢ, ɢɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɬɵ, ɲɚɣɛɵ, ɦɚɫɥɨɭɞɟɪɠɢɜɚɸɳɢɟ 

ɤɨɥɶɰɚ, ɲɬɢɮɬɵ, ɦɚɧɠɟɬɵ, ɩɨɞɲɢɩɧɢɤɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɩɨɜɵɲɟɧɢɹ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ. 

- ȼɨɡɦɨɠɧɨ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ ɨɪɢɝɢɧɚɥɶɧɨɣ, ɫɥɨɠɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪɚɡɥɢɱɧɵɯ ɧɚɢɦɟɧɨɜɚɧɢɣ ɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɭɸ ɩɨɜɬɨɪɧɨɫɬɶ ɨɞɧɨɢɦɟɧɧɵɯ 

ɞɟɬɚɥɟɣ. 

Ⱦɚɧɧɵɣ ɩɭɧɤɬ ɜɩɨɥɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɚɤ ɤɚɤ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ 

ɪɟɞɭɤɬɨɪɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɣ ɫɥɨɠɧɨɫɬɢ. 

- ɋɨɡɞɚɧɢɟ ɞɟɬɚɥɟɣ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɨɪɦɵ ɫ ɥɟɝɤɨɞɨɫɬɭɩɧɵɦɢ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɠɟɫɬɤɨɫɬɢ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɜɫɟɝɨ ɢɡɞɟɥɢɹ (ɧɟɨɛɯɨɞɢɦɚɹ ɠɟɫɬɤɨɫɬɶ ɞɟɬɚɥɟɣ ɩɨɡɜɨɥɹɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɯ ɧɚ 
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ɫɬɚɧɤɚɯ ɫ ɧɚɢɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦɢ ɪɟɠɢɦɚɦɢ ɪɟɡɚɧɢɹ). 

ȼɫɟ ɬɪɟɛɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɭɧɤɬɚ ɜɵɩɨɥɧɹɸɬɫɹ, ɞɟɬɚɥɢ ɢɡɞɟɥɢɹ ɨɛɥɚɞɚɸɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɠɟɫɬɤɨɫɬɶɸ ɢ ɥɟɝɤɨɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

- ɇɚɥɢɱɢɟ ɧɚ ɞɟɬɚɥɹɯ ɭɞɨɛɧɵɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢɥɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɨɡɞɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ) ɛɚɡ ɜ ɜɢɞɟ ɛɨɛɵɲɟɤ, ɩɨɹɫɤɨɜ ɢ 

ɬ.ɞ. 

ȼɫɟ ɞɟɬɚɥɢ ɢɦɟɸɬ ɭɞɨɛɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɚɡɵ ɢ ɦɨɝɭɬ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ 

ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

- ɇɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɞɟɬɚɥɟɣ (ɨɬɥɢɜɨɤ, 

ɲɬɚɦɩɨɜɨɤ, ɢɡ ɩɪɨɤɚɬɚ) ɫ ɪɚɡɦɟɪɚɦɢ ɢ ɮɨɪɦɚɦɢ, ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɛɥɢɡɤɢɦɢ ɤ 

ɝɨɬɨɜɵɦ ɞɟɬɚɥɹɦ, ɬ.ɟ. ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɧɚɢɦɟɧɶɲɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɤɨɪɩɭɫɚ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɨɬɥɢɜɤɚ ɜ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɟ ɮɨɪɦɵ. 

Ɉɫɬɚɥɶɧɵɟ ɞɟɬɚɥɢ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɢɡ ɲɬɚɦɩɨɜɨɤ ɢ ɫɨɪɬɨɜɨɝɨ ɩɪɨɤɚɬɚ. 

- ɉɨɥɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɢɥɢ ɜɨɡɦɨɠɧɨ ɦɟɧɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɫɥɟɫɚɪɧɨ-ɩɪɢɝɨɧɨɱɧɵɯ 

ɪɚɛɨɬ ɩɪɢ ɫɛɨɪɤɟ ɩɭɬɟɦ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɯ ɞɟɬɚɥɟɣ, ɩɪɢɦɟɧɟɧɢɹ 

ɞɟɬɚɥɟɣ-ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɢ ɦɟɯɚɧɢɡɚɰɢɢ ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɞɨɫɬɢɠɟɧɢɹ ɬɨɱɧɨɫɬɢ ɜɵɛɪɚɧ ɦɟɬɨɞ ɧɟɩɨɥɧɨɣ 

ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɟɝɤɨɫɬɶ ɫɛɨɪɤɢ ɜɫɥɟɞɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɹ 

ɩɪɢɝɨɧɨɱɧɵɯ ɪɚɛɨɬ. 

- ɍɩɪɨɳɟɧɢɟ ɫɛɨɪɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɜɨ ɜɪɟɦɟɧɢ ɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɛɨɪɤɢ ɨɬɞɟɥɶɧɵɯ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɢɡɞɟɥɢɹ ɜ ɰɟɥɨɦ. 

ȼɫɟ ɞɟɬɚɥɢ ɫɨɛɢɪɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɨɪɩɭɫɚ ɢ ɩɨɷɬɨɦɭ, ɞɚɧɧɵɣ ɩɭɧɤɬ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 

 

15.5 Ɇɟɬɨɞɵ ɢ ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ 

1. ɉɪɨɜɟɪɹɟɬɫɹ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ. 
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Ʉɨɦɩɥɟɤɬɧɨɫɬɶ ɩɪɨɜɟɪɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ. 

2. ɉɪɨɜɟɪɹɟɬɫɹ ɫɦɚɡɤɚ ɫɨɥɢɞɨɥɨɦ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɦɚɧɠɟɬ, ɪɨɥɢɤɨɜ 

ɢ ɩɨɫɚɞɨɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɞɲɢɩɧɢɤɨɜ. ɋɦɚɡɤɚ ɩɪɨɜɟɪɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ. 

3. ɉɪɨɜɟɪɤɚ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɩɪɨɜɟɪɹɟɦ ɫ ɩɨɦɨɳɶɸ ɦɟɠɰɟɧɬɪɨɜɨɝɨ ɦɢɤɪɨɦɟɬɪɚ Ɇɐ- 400Ȼ 

ɰɟɧɚ ɞɟɥɟɧɢɹ 0,01 ɦɦ (ɪɢɫ. 19). 

 

 
Ɋɢɫɭɧɨɤ 19. ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

 
 

4. ɉɪɨɜɟɪɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɥɚ ɜ ɭɡɥɟ (ɨɩɨɪɚ ɜ 

ɫɛɨɪɟ) 0,01 ...0,08. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɢɡɦɟɪɢɬɟɥɹ (ɪɢɫ. 20). 

 

Ɋɢɫɭɧɨɤ 20. ɋɯɟɦɚ ɩɪɨɜɟɪɤɢ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 
 
 

5. ɉɪɨɜɟɪɹɟɬɫɹ ɛɢɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɪɨɦɟɬɪɚ (ɪɢɫ. 21). 
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Ɋɢɫɭɧɨɤ 21. ɋɯɟɦɚ ɦɢɤɪɨɦɟɬɪɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɛɢɟɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ 
 

6. ɉɪɨɜɟɪɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ Ɇɤɪ =(1,5...2,5) ɄȽɋɆ; 15...20 ɇɦ. 

ȼɟɥɢɱɢɧɚ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɥɸɱɚ 

(ɪɢɫ. 22). 

 

 

Ɋɢɫɭɧɨɤ 22. ɋɯɟɦɚ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɥɸɱɚ 
 
 

7. ɉɪɨɜɟɪɹɟɬɫɹ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɪɚɳɟɧɢɸ ɜɟɞɭɳɟɝɨ ɢ ɜɟɞɨɦɨɝɨ 

ɜɚɥɨɜ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɜɪɚɳɟɧɢɢ (0,25...0,35) ɄȽɋɆ, (2,5...3,5) ɇɦ. Ɇɨɦɟɧɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɪɚɳɟɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɥɸɱɚ 

ɊȼȾɎ-6 (ɪɢɫ. 22). 

8. ɉɪɨɜɟɪɹɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ ɪɟɞɭɤɬɨɪɚ ɦɚɫɥɨɦ ɂ-Ƚ-Ⱥ-32 ȽɈɋɌ 174794-87.  

9. ɉɪɨɜɟɪɹɟɬɫɹ ɜɪɟɦɹ ɨɛɤɚɬɤɢ ɪɟɞɭɤɬɨɪɚ 10 ɦɢɧ. ȼɪɟɦɹ ɨɛɤɚɬɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɟɥɟ ɜɪɟɦɟɧɢ. Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɱɚɫɵ ɰɟɯɨɜɵɟ ɧɚɫɬɟɧɧɵɟ 

ɩɨ ȽɈɋɌ 3309-84; 

10. ɉɪɨɜɟɪɹɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɜɚɥɚ 72,75 ɦɢɧ". 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɬɚɯɨɦɟɬɪ Ɍɍ 25.07.1057-79 (ɪɢɫ. 23). 
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Ɋɢɫɭɧɨɤ 23. Ɍɚɯɨɦɟɬɪ 

11. ɉɪɨɜɟɪɹɟɬɫɹ ɧɚɤɪɭɱɢɜɚɧɢɟ ɫɛɨɪɨɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɪɭɱɤɨɣ ɡɚ 

ɲɤɢɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɟɞɚɧɢɣ ɢ ɫɬɭɤɨɜ, ɩɥɚɜɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ. 

12.  ɉɪɨɜɟɪɹɟɬɫɹ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɩɪɢ ɪɚɛɨɬɟ ɪɟɞɭɤɬɨɪɚ. ɍɪɨɜɟɧɶ ɡɜɭɤɚ 

ɧɟ ɛɨɥɟɟ 80 ɞȼɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2-ɯ ɦɟɬɪɨɜ ɨɬ ɫɬɟɧɞɚ. Ʉɨɧɬɪɨɥɶ ɲɭɦɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɧɚ ɫɥɭɯ. 

Ʉɨɧɬɪɨɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɪɟɞɭɤɬɨɪɨɜ ɧɚ ɭɪɨɜɟɧɶ ɡɜɭɤɚ ɞɨɩɭɫɤɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɶ 3.. .4 ɪɚɡɚ ɜ ɦɟɫɹɰ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ: ɲɭɦɨɦɟɪ ȼɌ Ɍ1ȼ - 003. 

15.6 Ɋɚɡɪɚɛɨɬɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɛɨɪɤɢ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɛɨɪɤɢ (ɬɚɛɥ. 4) ɩɨɤɚɡɵɜɚɟɬ, ɜ ɤɚɤɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɨɟɞɢɧɟɧɢɹ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɞɟɬɚɥɟɣ 

ɢ ɭɡɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡɞɟɥɢɟ. 

Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ, ɜɯɨɞɹɳɢɣ ɜ ɢɡɞɟɥɢɟ, ɨɛɨɡɧɚɱɚɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ, 

ɪɚɡɞɟɥɟɧɧɵɦ ɧɚ ɬɪɢ ɱɚɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɡɚɩɢɫɵɜɚɸɬ: 

ɚ) ɧɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ; 

ɛ) ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ; 

ɜ) ɢɧɞɟɤɫ ɷɥɟɦɟɧɬɚ. 

 

ɋɯɟɦɚ ɫɛɨɪɤɢ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɳɟɣ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ 
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ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɛɨɪɤɢ 

ɪɟɞɭɤɬɨɪɚ ɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɜɵɹɜɥɹɟɦ ɜɫɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: ɪɟɞɭɤɬɨɪɚ - ɭɡɟɥ, ɩɨɞ ɭɡɥɵ, 

ɤɨɦɩɥɟɤɬɵ ɢ ɨɬɞɟɥɶɧɨ ɜɯɨɞɹɳɢɟ ɞɟɬɚɥɢ. Ɉɛɳɭɸ ɫɛɨɪɤɭ ɪɟɞɭɤɬɨɪɚ ɢ ɫɛɨɪɤɭ 

ɥɸɛɨɣ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɧɚɱɢɧɚɟɦ ɫ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɛɨɪɨɱɧɵɣ ɫɬɟɧɞ ɨɫɧɨɜɧɨɣ 

ɛɚɡɢɪɭɸɳɟɣ ɞɟɬɚɥɢ. 

ɋɦɨɧɬɢɪɨɜɚɧɧɵɟ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢ ɧɟ 

ɞɨɥɠɧɵ ɦɟɲɚɬɶ ɭɫɬɚɧɨɜɤɟ ɩɨɫɥɟɞɭɸɳɢɯ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɦɨɧɬɢɪɭɟɦ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɢ ɞɟɬɚɥɢ, 

ɜɵɩɨɥɧɹɸɳɢɟ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɮɭɧɤɰɢɢ ɜ ɪɚɛɨɬɟ ɪɟɞɭɤɬɨɪɚ. 

ɇɚɝɥɹɞɧɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɛɨɪɤɢ ɭɡɥɚ ɪɟɞɭɤɬɨɪɚ ɨɬɨɛɪɚɠɚɟɦ ɜ ɜɢɞɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɚ ɜ ɬɚɛɥ. 4. 
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1/1 

           Ʉɨɪɩɭɫ 
 

7/1 
Ȼɵɫɬɪɨɯɨɞɧɵɣ ɜɚɥ 

31/1 
          ɒɩɨɧɤɚ 

18/2 
        ɉɨɞɲɢɩɧɢɤ 

          ɋɛɨɪɤɚ 1 
 ȼɚɥ                                 

ɛɵɫɬɪɨɯɨɞɧɵɣ 
            ɜ ɫɛɨɪɟ 

8/1 
ɉɪɨɦɟɠɭɬɨɱɧɵɣ 

ɜɚɥ 

34/1 
           ɒɩɨɧɤɚ 

10/1 
            Ʉɨɥɟɫɨ 
     ɩɪɨɦɟɠɭɬɨɱɧɨɟ 

16/1 
            ȼɬɭɥɤɚ 

18/2 
         ɉɨɞɲɢɩɧɢɤ 

          ɋɛɨɪɤɚ 2 
ȼɚɥ     

ɩɪɨɦɟɠɭɬɨɱɧɵɣ 
            ɜ ɫɛɨɪɟ 
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9/1 

Ɍɢɯɨɯɨɞɧɵɣ 
ɜɚɥ 

32/1 
           ɒɩɨɧɤɚ 

11/1 
Ʉɨɥɟɫɨ       

ɬɢɯɨɯɨɞɧɨɟ 

33/1 
          ɒɩɨɧɤɚ 

17/1 
            ȼɬɭɥɤɚ 

19/2 
        ɉɨɞɲɢɩɧɢɤ 

         ɋɛɨɪɤɚ 3 
ȼɚɥ     

ɬɢɯɨɯɨɞɧɵɣ  
          ɜ ɫɛɨɪɟ 

2/1 
          Ʉɪɵɲɤɚ  
           ɤɨɪɩɭɫɚ 

3/1 
     Ʉɪɵɲɤɚ ɥɸɤɚ 
        ɪɟɞɭɤɬɨɪɚ 

26/10 
           ȼɢɧɬ Ɇ6 

4/1 
Ɉɬɞɭɲɢɧɚ 

          ɋɛɨɪɤɚ 4 
    Ʉɪɵɲɤɚ ɤɨɪɩɭɫɚ 

ɜ ɫɛɨɪɟ 
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30/2 

           ɒɬɢɮɬ 

22/12 
        Ȼɨɥɬ Ɇ10ɯ1 

23/12 
ɒɚɣɛɚ ɋ.10.37 

24/12 
        ɒɚɣɛɚ 10Ʌ 

27/12 
         Ƚɚɣɤɚ Ɇ10 

28/1 
          Ɇɚɧɠɟɬɚ 

29/1 
          Ɇɚɧɠɟɬɚ 

        12,13,15/1 
           Ʉɪɵɲɤɚ 
     ɩɨɞɲɢɩɧɢɤɚ 

14/3 
Ʉɪɵɲɤɚ            

ɩɨɞɲɢɩɧɢɤɚ 

26/28 
         Ȼɨɥɬ Ɇ10 

20/16 
         Ȼɨɥɬ Ɇ8ɯ1 

6/1 
   Ɇɚɫɥɨɭɤɚɡɚɬɟɥɶ 

46/1 
        ȼɢɧɬ Ⱥ.Ɇ6 

5/1 
   ɋɥɢɜɧɚɹ ɩɪɨɛɤɚ 

     Ɋɟɞɭɤɬɨɪ 
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15.7 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫɛɨɪɤɢ 

Ⱦɥɹ ɩɨɞɪɨɛɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɛɨɪɤɢ, 

ɫɯɟɦɚ ɫɛɨɪɤɢ ɢ ɩɟɪɟɱɟɧɶ ɩɟɪɟɯɨɞɨɜ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 

ɩɪɨɢɡɜɨɞɢɦ ɧɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɟɯɨɞɨɜ ɫɛɨɪɤɢ, ɜɵɛɢɪɚɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɢɧɫɬɪɭɦɟɧɬɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɤɨɦɩɨɧɭɟɦ ɫɛɨɪɨɱɧɵɟ 

ɨɩɟɪɚɰɢɢ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɹɟɦ ɫɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚɰɢɣ, ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɩɪɢɟɦɨɜ ɢ ɩɟɪɟɯɨɞɨɜ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨɟ 

ɧɨɪɦɢɪɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɩɨ ɧɨɪɦɚɬɢɜɚɦ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥ. 5. 

 

Ɍɚɛɥɢɰɚ 5 

№ 
Ɉɩɟ
ɪ. 

 

 
Ɉɩɟɪɚɰɢɹ 

ɋɨɞɟɪɠɚɧɢɟ ɨɩɟɪɚɰɢɢ, 
ɩɟɪɟɯɨɞɨɜ 

ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ, 
ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɢɧɫɬɪɭɦɟɧɬɵ 

ȼɪɟɦɹ
, 

ɦɢɧ 

1. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ ɜɟɞɭɳɟɝɨ ɜɚɥɚ 

005 Ɂɚɩɪɟɫɫɨɜɚɬɶ 
ɲɩɨɧɤɭ ɩɨɡ.31 

ɜ ɜɚɥ ɩɨɡ.7 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɩɪɢɡɦɭ; 
Ɉɛɞɭɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɩɚɡ; 
Ɂɚɩɪɟɫɫɨɜɚɬɶ ɲɩɨɧɤɭ ɩɨɡ.31; 
ɋɧɹɬɶ ɜɚɥ ɫ ɩɪɢɡɦɵ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɜɚɥ ɧɚ 
ɫɥɟɞɭɸɳɭɸ ɩɨɡɢɰɢɸ; 

ɉɪɢɡɦɚ; 
ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɪɟɫɫ- 
ɫɤɨɛɚ; 
ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ƚɪɭɡɨɧɟɫɭɳɢɣ 
ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310-
77; 

1 

010 ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤɢ 

ɩɨɡ. 18 

ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɫɛɨɪɟ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; ɋɦɚɡɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ 
ɦɚɫɥɨɦ; ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɜ ɫɛɨɪɟ; ɋɧɹɬɶ 
ɜɚɥ ɜ ɫɛɨɪɟ; ɉɟɪɟɦɟɫɬɢɬɶ 
ɜɟɞɭɳɢɣ ɜɚɥ ɩɨɡ. 7 ɜ ɫɛɨɪɟ ɧɚ 
ɨɛɳɭɸ ɫɛɨɪɤɭ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɨɞɢɧɚɪɧɵɣ ɩɪɟɫɫ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɋɩɟɰɢɚɥɶɧɨɟ 
ɧɚɩɪɚɜɥɹɸɳɟɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ1 

 

16. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ 

015 Ɂɚɩɪɟɫɫɨɜɚɬɶ 
ɲɩɨɧɤɭ ɩɨɡ.34 

ɧɚ ɜɚɥ ɩɨɡ.8 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɩɪɢɡɦɭ; 
Ɉɛɞɭɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɩɚɡ; 
Ɂɚɩɪɟɫɫɨɜɚɬɶ ɲɩɨɧɤɭ ɩɨɡ.34; 
ɋɧɹɬɶ ɜɚɥ ɫ ɩɪɢɡɦɵ; 

ɉɟɪɟɦɟɫɬɢɬɶ ɜɚɥ ɧɚ 

ɫɥɟɞɭɸɳɭɸ ɩɨɡɢɰɢɸ; 

ɉɪɢɡɦɚ; 
ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɪɟɫɫ- 
ɫɤɨɛɚ; 
ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 

Ƚɪɭɡɨɧɟɫɭɳɢɣ 

ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ; 

Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 

ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310-

1 
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77; 

020 ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɤɨɥɟɫɨ ɩɨɡ.10 
ɧɚ ɜɚɥ ɩɨɡ.8 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɦɚɡɚɬɶ ɤɨɥɟɫɨ ɦɚɲɢɧɧɵɦ 
ɦɚɫɥɨɦ; ɇɚɩɪɟɫɫɨɜɚɬɶ ɤɨɥɟɫɨ 
ɧɚ ɜɚɥ; 
ɋɧɹɬɶ ɜɚɥ ɜ ɫɛɨɪɟ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɜɚɥ ɜ ɫɛɨɪɟ ɧɚ 
ɫɥɟɞɭɸɳɭɸ ɩɨɡɢɰɢɸ; 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢ 
ɨɞɢɧɚɪɧɵɣ ɩɪɟɫɫ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɋɩɟɰɢɚɥɶɧɵɟ 
ɧɚɩɪɚɜɥɹɸɳɢɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 

0,83 

025 ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤɢ 

ɩɨɡ. 18 

ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɫɛɨɪɟ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; ɋɦɚɡɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ 
ɦɚɫɥɨɦ; ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɜ ɫɛɨɪɟ; ɋɧɹɬɶ 
ɜɚɥ ɜ ɫɛɨɪɟ; ɉɟɪɟɦɟɫɬɢɬɶ 
ɜɟɞɭɳɢɣ ɜɚɥ ɩɨɡ. 8 ɜ ɫɛɨɪɟ ɧɚ 
ɨɛɳɭɸ ɫɛɨɪɤɭ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɨɞɢɧɚɪɧɵɣ ɩɪɟɫɫ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɋɩɟɰɢɚɥɶɧɨɟ 
ɧɚɩɪɚɜɥɹɸɳɟɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ. 

 

17. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ 

030 Ɂɚɩɪɟɫɫɨɜɚɬɶ 
ɲɩɨɧɤɢ 

ɩɨɡ.32, ɩɨɡ.33 
ɧɚ ɜɚɥ ɩɨɡ.9 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɩɪɢɡɦɭ; 
Ɉɛɞɭɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɩɚɡ; 
Ɂɚɩɪɟɫɫɨɜɚɬɶ ɲɩɨɧɤɭ ɩɨɡ.32; 
Ɂɚɩɪɟɫɫɨɜɚɬɶ ɲɩɨɧɤɭ ɩɨɡ.33; 
ɋɧɹɬɶ ɜɚɥ ɫ ɩɪɢɡɦɵ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɜɚɥ ɧɚ 
ɫɥɟɞɭɸɳɭɸ ɩɨɡɢɰɢɸ; 

ɉɪɢɡɦɚ; 
ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɪɟɫɫ- 
ɫɤɨɛɚ; 
ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ƚɪɭɡɨɧɟɫɭɳɢɣ 
ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310-
77; 

1 

035 ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɤɨɥɟɫɨ ɩɨɡ.11 
ɧɚ ɜɚɥ ɩɨɡ.9 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɦɚɡɚɬɶ ɤɨɥɟɫɨ ɦɚɲɢɧɧɵɦ 
ɦɚɫɥɨɦ; ɇɚɩɪɟɫɫɨɜɚɬɶ ɤɨɥɟɫɨ 
ɧɚ ɜɚɥ; 
ɋɧɹɬɶ ɜɚɥ ɜ ɫɛɨɪɟ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɜɚɥ ɜ ɫɛɨɪɟ ɧɚ 
ɫɥɟɞɭɸɳɭɸ ɩɨɡɢɰɢɸ; 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢ 
ɨɞɢɧɚɪɧɵɣ ɩɪɟɫɫ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɋɩɟɰɢɚɥɶɧɵɟ 
ɧɚɩɪɚɜɥɹɸɳɢɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; 

0,83 

040 ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤɢ 

ɩɨɡ. 19 

ɉɟɪɟɭɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜ ɫɛɨɪɟ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; ɋɦɚɡɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ 
ɦɚɫɥɨɦ; ɇɚɩɪɟɫɫɨɜɚɬɶ 
ɩɨɞɲɢɩɧɢɤ ɜ ɫɛɨɪɟ; ɋɧɹɬɶ 
ɜɚɥ ɜ ɫɛɨɪɟ; ɉɟɪɟɦɟɫɬɢɬɶ 
ɜɟɞɭɳɢɣ ɜɚɥ ɩɨɡ. 9 ɜ ɫɛɨɪɟ ɧɚ 
ɨɛɳɭɸ ɫɛɨɪɤɭ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɨɞɢɧɚɪɧɵɣ ɩɪɟɫɫ 
ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɋɩɟɰɢɚɥɶɧɨɟ 
ɧɚɩɪɚɜɥɹɸɳɟɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ. 

 

18. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ ɤɪɵɲɤɢ ɪɟɞɭɤɬɨɪɚ 

045 ȼɜɟɪɧɭɬɶ 
ɨɬɞɭɲɢɧɭ 
ɩɨɡ.4 ɜ 
ɤɪɵɲɤɭ ɥɸɤɚ 
ɩɨɡ.3 

ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɜ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
Ɉɫɦɨɬɪɟɬɶ ɨɬɞɭɲɢɧɭ; ȼɜɟɪɧɭɬɶ 
ɨɬɞɭɲɢɧɭ ɜ ɤɪɵɲɤɭ; 
ɋɧɹɬɶ ɤɪɵɲɤɭ ɤɨɪɩɭɫɚ ɜ ɫɛɨɪɟ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɤɪɵɲɤɭ ɜ ɫɛɨɪɟ 
ɧɚ ɨɛɳɭɸ ɫɛɨɪɤɭ; 

ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77; 

0,19 

050 ɍɫɬɚɧɨɜɢɬɶ ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɧɚ ɫɬɨɥ; ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 1,60 
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ɤɪɵɲɤɭ ɥɸɤɚ 
ɧɚ ɤɪɵɲɤɭ 
ɪɟɞɭɤɬɨɪɚ 

Ɂɚɮɢɤɫɢɪɨɜɚɬɶ ɤɪɵɲɤɭ ɥɸɤɚ ɫ 
ɩɨɦɨɳɶɸ ɜɢɧɬ ɩɨɡ. 26; 
ɋɧɹɬɶ ɤɪɵɲɤɭ ɪɟɞɭɤɬɨɪɚ ɜ 
ɫɛɨɪɟ; 
ɉɟɪɟɦɟɫɬɢɬ 
ɤɪɵɲɤɭ ɪɟɞɭɤɬɨɪɚ ɜ ɫɛɨɪɟ ɧɚ 
ɨɛɳɭɸ ɫɛɨɪɤɭ. 

Ƚɪɭɡɨɧɟɫɭɳɢɣ 
ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310-
77. 

19. ɍɡɥɨɜɚɹ ɫɛɨɪɤɚ ɤɨɪɩɭɫɚ 

055 ȼɟɪɧɭɬɶ 
ɫɥɢɜɧɭɸ 
ɩɪɨɛɤɭ ɩɨɡ. 5 
ɜ ɤɨɪɩɭɫ 

ɍɫɬɚɧɨɜɢɬɶ ɤɨɪɩɭɫ ɧɚ ɫɬɨɥ; 
ȼɜɟɪɧɭɬɶ ɩɪɨɛɤɭ ɜ ɤɨɪɩɭɫ;  

ɋɬɨɥɹɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77 

0,80 

060 ɍɫɬɚɧɨɜɢɬɶ 
ɦɚɫɥɨɭɤɚɡɚɬɟɥ
ɶ ɩɨɡ.6 

ɍɫɬɚɧɨɜɢɬɶ ɦɚɫɥɨɭɤɚɡɚɬɟɥɶ 
ɩɨɡ.6 ɧɚ ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ; 
ȼɜɟɪɧɭɬɶ ɜɢɧɬɵ ɩɨɡ. 25. 
 

ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77. 

1,30 

20. Ɉɛɳɚɹ ɫɛɨɪɤɚ ɪɟɞɭɤɬɨɪɚ 

065 ɍɫɬɚɧɨɜɢɬɶ ɜ 
ɤɨɪɩɭɫ 
ɜ ɫɛɨɪɟ: 
ɜɟɞɭɳɢɣ ɜɚɥ 
ɩɨɡ.7, 
ɩɪɨɦɟɠɭɬɨɱɧ
ɵɣ ɜɚɥ ɩɨɡ. 8, 
ɬɢɯɨɯɨɞɧɵɣ 
ɩɨɡ. 9 

ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɜɟɞɭɳɢɣ ɜ 
ɫɛɨɪɟ ɩɨɡ.7;  
ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɨɡ.8 ɜ 
ɫɛɨɪɟ ɜ ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ;  
ɍɫɬɚɧɨɜɢɬɶ ɜɚɥ ɬɢɯɨɯɨɞɧɵɣ 
ɩɨɡ.9 ɜ ɫɛɨɪɟ ɜ ɤɨɪɩɭɫ 
ɪɟɞɭɤɬɨɪɚ; 
ɉɟɪɟɦɟɫɬɢɬɶ ɤɨɪɩɭɫ ɜ ɫɛɨɪɟ 
ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɨɡɢɰɢɢ; 

ɋɩɟɰɢɚɥɶɧɨɟ 
ɭɫɬɚɧɨɜɨɱɧɨɟ ɡɚɠɢɦɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77; 

2,50 

070 ɍɫɬɚɧɨɜɢɬɶ ɜ 
ɤɨɪɩɭɫ ɜ ɫɛɨɪɟ 
ɲɬɢɮɬɵ ɩɨɡ. 30; 
ɍɫɬɚɧɨɜɢɬɶ 
ɤɪɵɲɤɭ 
ɤɨɪɩɭɫɚ ɜ ɫɛɨɪɟ 
ɧɚ 
ɲɬɢɮɬɵ; 

ɋɦɚɡɚɬɶ ɲɬɢɮɬɵ ɩɟɪɜɵɣ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ ɦɚɫɥɨɦ;; 
ɋɦɚɡɚɬɶ ɲɬɢɮɬ 30; 
Ɂɚɩɪɟɫɫɨɜɚɬɶ ɲɬɢɮɬ 30; 
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɤɨɪɩɭɫɚ 
ɜ ɫɛɨɪɟ ɧɚ ɤɨɪɩɭɫ ɧɚ 
ɲɬɢɮɬɵ; ɉɟɪɟɦɟɫɬɢɬɶ ɤɨɪɩɭɫ 
ɜ ɫɛɨɪɟ ɚ ɫɥɟɞɭɸɳɭɸ 
ɩɨɡɢɰɢɸ; 

ɋɩɟɰɢɚɥɶɧɨɟ 
ɭɫɬɚɧɨɜɨɱɧɨɟ ɡɚɠɢɦɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77; 

2,80 

075 ȼɜɟɪɧɭɬɶ 
ɛɨɥɬɵ ɩɨɡ. 22; 
ɭɫɬɚɧɨɜɢɬɶ 
ɲɚɣɛɵ ɩɨɡ. 
23,24 ɧɚ 
ɛɨɥɬɵ; 
ɧɚɤɪɭɬɢɬɶ 
ɝɚɣɤɢ ɩɨɡ. 27 
ɧɚ ɛɨɥɬɵ; 
ɭɫɬɚɧɨɜɢɬɶ 
ɤɪɵɲɤɭ ɜ 
ɫɛɨɪɟ 
ɜɜɟɪɧɭɬɶ 
ɛɨɥɬɵ; 

ȼɜɟɪɧɭɬɶ ɛɨɥɬɵ; ɭɫɬɚɧɨɜɢɬɶ 
ɲɚɣɛɵ; ɧɚɤɪɭɬɢɬɶ ɝɚɣɤɢ; 
ɉɨɞɬɹɧɭɬɶ ɜɢɧɬɨɜɟɪɬ, 
ɜɤɥɸɱɢɬɶ; ɡɚɬɹɧɭɬɶ ɝɚɣɤɢ 
ɨɤɨɧɱɚɬɟɥɶɧɨ; ȼɵɤɥɸɱɢɬɶ 
ɜɢɧɬɨɜɟɪɬ ɜɵɩɭɫɬɢɬɶ ɢɡ ɪɭɤ; 
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɜ ɫɛɨɪɟ ɧɚ 
ɤɨɪɩɭɫ ɜ ɫɛɨɪɟ; ɉɨɞɬɹɧɭɬɶ, 
ɜɢɧɬɨɜɟɪɬ- ɜɤɥɸɱɢɬɶ; 
ȼɜɟɪɧɭɬɶ ɛɨɥɬɵ; ȼɵɤɥɸɱɢɬɶ 
ɜɢɧɬɨɜɟɪɬ; ɜɵɩɭɫɬɢɬɶ ɢɡ ɪɭɤ; 
 

ɋɩɟɰɢɚɥɶɧɨɟ 
ɭɫɬɚɧɨɜɨɱɧɨɟ ɡɚɠɢɦɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77; 

2,00 
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080 ɍɫɬɚɧɨɜɢɬɶ 
ɦɚɧɠɟɬɵ ɩɨɡ. 
28,29 ɢ 
ɤɪɵɲɤɢ 
ɩɨɞɲɢɩɧɢɤɨɜ 
ɩɨɡ. 12-15 

ɍɫɬɚɧɨɜɢɬɶ Ɇɚɧɠɟɬɭ ɩɨɡ. 28;  
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɥɟɜɭɸ ɜ 
ɫɛɨɪɟ ɧɚ ɜɚɥ ɩɨɡ. 15; 
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɩɪɚɜɭɸ 
ɝɥɭɯɭɸ ɜ ɫɛɨɪɟ ɧɚ ɜɚɥ ɩɨɡ. 
14; 
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɩɪɚɜɭɸ 
ɝɥɭɯɭɸ ɜ ɫɛɨɪɟ ɧɚ ɜɚɥ ɩɨɡ. 
14; 
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɥɟɜɭɸ 
ɝɥɭɯɭɸ ɜ ɫɛɨɪɟ ɧɚ ɜɚɥ ɩɨɡ. 
12; 
ɍɫɬɚɧɨɜɢɬɶ Ɇɚɧɠɟɬɭ ɩɨɡ. 29;  
ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɲɤɭ ɩɪɚɜɭɸ 
ɜ ɫɛɨɪɟ ɧɚ ɜɚɥ ɩɨɡ. 13; 
Ɂɚɥɢɬɶ ɦɚɫɥɨ ɦɚɪɤɢ ɂ-Ƚ-Ⱥ-32; 
Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɥɟɝɤɨɫɬɶ 
ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɜɚɥɚ; 
ɋɧɹɬɶ ɪɟɞɭɤɬɨɪ ɜ ɫɛɨɪɟ; 

ɋɩɟɰɢɚɥɶɧɨɟ 
ɭɫɬɚɧɨɜɨɱɧɨɟ ɡɚɠɢɦɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 
ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ; 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ 
ɫɬɚɥɶɧɨɣ ɩɨ ȽɈɋɌ 2310- 
77; 

1,80 

21. ɂɫɩɵɬɚɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ 

085  Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɥɟɝɤɨɫɬɶ 
ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɜɚɥɚ; 
Ɉɬɫɭɬɫɬɜɢɟ ɲɭɦɚ 

  

 

 

ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɨɩɪɟɞɟɥɹɟɦ ɧɨɪɦɭ ɜɪɟɦɟɧɢ ɧɚ 

ɤɚɠɞɵɣ ɭɤɪɭɩɧɟɧɧɵɣ ɩɟɪɟɯɨɞ ɨɩɟɪɚɰɢɢ, ɫɭɦɦɢɪɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɟɦɵ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ ɩɟɪɟɱɧɹ ɪɚɛɨɬ. 

ɉɥɚɧɢɪɨɜɤɭ ɭɱɚɫɬɤɚ ɫɛɨɪɤɢ ɩɪɨɢɡɜɟɞɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɨɣ ɨɪ-

ɝɚɧɢɡɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɪɢɫ . 24). 
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Ɋɢɫɭɧɨɤ 24. ɉɥɚɧɢɪɨɜɤɚ ɭɱɚɫɬɤɚ ɫɛɨɪɤɢ 

 

1- ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 

2- ɫɬɟɥɥɚɠɢ ɫ ɹɱɟɣɤɚɦɢ ɞɥɹ ɞɟɬɚɥɟɣ; 

3- ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ; 

4- ɬɚɪɚ.  
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16. Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɣ ɞɟɬɚɥɢ 
 

16.1 Ⱥɧɚɥɢɡ ɫɥɭɠɟɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

Ʉ ɞɚɧɧɨɣ ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɢ ɩɪɟɞɴɹɜɢɦ ɤɨɦɩɥɟɤɫ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɬɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɩɥɨɫɤɢɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ; 

ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɦɟɪɨɜ ɞɨ 500 ɦɦ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɥɨɫɤɨɫɬɢ ɢ 

ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,01...0,07 ɦɦ; 

- ɬɨɱɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɜɨɪɨɬɚ ɩɥɨɫɤɢɯ ɛɚɡɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ; 

ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɢɥɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɞɧɨɣ 

ɩɥɨɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɣ ɫɨɫɬɚɜɥɹɸɬ 0,015/200...0,1/200; 

- ɬɨɱɧɨɫɬɶ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɫɟɣ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɨ ɛɚɡɢɪɭɸɳɟɣ 

ɩɥɨɫɤɨɫɬɢ  0,02...0,5 ɦɦ. 

Ⱦɚɧɧɚɹ ɤɨɪɩɭɫɧɚɹ ɞɟɬɚɥɶ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɚ ɤ ɞɟɬɚɥɹɦ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. 

ɗɬɚ ɞɟɬɚɥɶ ɤɨɪɨɛɱɚɬɨɣ ɮɨɪɦɵ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɚ, ɝɚɛɚɪɢɬɵ ɤɨɬɨɪɨɣ 

ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɩɨɪɹɞɨɤ. Ɉɫɧɨɜɧɵɦɢ ɛɚɡɚɦɢ ɹɜɥɹɸɬɫɹ ɩɥɨɫɤɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɛɚɡɚɦɢ - ɝɥɚɜɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɬɨɪɰɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɛɚɡɢɪɨɜɚɧɢɹ ɜɚɥɨɜ. 

Ɉɫɧɨɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɥɭɠɟɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɟɬɚɥɢ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɟ 

ɨɬɜɟɪɫɬɢɹ ɤɨɪɩɭɫɚ ɪɟɞɭɤɬɨɪɚ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɧɚɩɪɚɜɥɹɸɳɢɯ ɞɥɹ 

ɜɚɥɨɜ ɞɚɧɧɨɝɨ ɪɟɞɭɤɬɨɪɚ. 

Ɉɬɤɥɨɧɟɧɢɹ ɨɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 0,05 ɦɦ, ɞɨɩɭɫɤ ɧɚ 

ɩɟɪɟɫɟɱɟɧɢɟ ɨɫɟɣ ɫɨɫɬɚɜɥɹɟɬ 0,06 ɦɦ. 

ɒɟɫɬɶ ɝɥɚɜɧɵɯ ɨɬɜɟɪɫɬɢɹ ɜ ɤɨɪɩɭɫɟ ɢɦɟɸɬ ɪɚɡɦɟɪ Ø72ɇ7 ɢ Ø120ɇ7. 

ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ Rɚ= 2,5. 

ɉɨɜɟɪɯɧɨɫɬɶ ɤɨɪɩɭɫɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɫɦɨɬɪɨɜɨɝɨ ɨɤɧɚ ɢɦɟɟɬ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ Rɚ= 2,5. 

Ʌɚɩɵ ɤɨɪɨɛɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɪɟɞɭɤɬɨɪɚ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɢɦɟɸɬ 

ɲɟɪɨɯɨɜɚɬɨɫɬɶ Rɚ = 6,3. 

ȼɫɟ ɤɪɟɩɟɠɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɟɤ ɢɦɟɸɬ ɦɟɬɪɢɱɟɫɤɭɸ 
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ɪɟɡɶɛɭ ɫ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ Rɚ = 6,3. 

16.2 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

Ⱦɥɹ ɪɟɞɭɤɬɨɪɚ, ɤɨɪɩɭɫ ɫɥɟɞɭɟɬ ɢɡɝɨɬɨɜɥɹɬɶ ɢɡ ɫɟɪɨɝɨ ɱɭɝɭɧɚ ɋɑ15, ɬɚɤ 

ɤɚɤ ɤɨɪɩɭɫ ɧɟ ɢɦɟɟɬ ɬɚɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɪɚɛɨɬɚɸɬ ɧɚ 

ɢɡɧɨɫ. ɑɭɝɭɧ ɋɑ15 ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɞɨɫɬɚɬɨɱɧɨ 

ɞɟɲɟɜɵɦ ɢ ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

(ɠɢɞɤɨɬɟɤɭɱɟɫɬɶ, ɨɛɪɚɛɚɬɵɜɚɟɦɨɫɬɶ). 

ɋɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɧɚɢɦɟɧɶɲɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ. 

ɉɪɟɞɥɚɝɚɸ ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɡɚɝɨɬɨɜɤɢ ɥɢɬɶɟɦ ɜ ɩɟɫɱɚɧɵɟ ɮɨɪɦɵ. ɗɬɨ 

ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɝɨɬɨɜɨɤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɨɬɥɢɜɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨɣ, ɱɬɨɛɵ ɮɨɪɦɚ 

ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɹɥɚɫɶ ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɦɟɬɚɥɥɨɦ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɪɟɠɢɦɟ; ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɨɤ ɨɬ 8 ɞɨ 20 ɦɦ; 

- ɨɬɥɢɜɤɚ ɧɟɞɨɥɠɧɚ ɢɦɟɬɶ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɵɫɬɭɩɚɸɳɢɯ ɧɚɪɭɠɧɵɯ 

ɱɚɫɬɟɣ ɢ ɭɝɥɭɛɥɟɧɢɣ, ɡɚɬɪɭɞɧɹɸɳɢɯ ɭɞɚɥɟɧɢɟ ɨɬɥɢɜɤɢ ɢɡ ɮɨɪɦɵ; ɧɟ ɞɨɥɠɧɨ 

ɛɵɬɶ ɪɟɡɤɢɯ ɩɟɪɟɯɨɞɨɜ ɨɬ ɬɨɥɫɬɨɣ ɫɬɟɧɤɢ ɢ ɬɨɧɤɨɣ, ɨɫɬɪɵɯ ɜɧɭɬɪɟɧɧɢɯ ɭɝɥɨɜ ɢ 

ɛɨɥɶɲɢɯ ɦɟɫɬɧɵɯ ɫɤɨɩɥɟɧɢɣ ɦɟɬɚɥɥɚ; 

- ɤɨɧɫɬɪɭɤɰɢɹ ɨɬɥɢɜɤɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɤɚɱɟɫɬɜɚ 

ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɮɨɪɦɵ ɢ ɩɟɫɱɚɧɵɯ ɫɬɟɪɠɧɟɣ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚ ɩɟɪɟɭɫɬɚɧɨɜɤɭ ɞɟɬɚɥɢ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɟ ɧɚɞɨ ɫɨɜɦɟɳɚɬɶ ɫɜɟɪɥɢɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɫ ɧɚɪɟɡɚɧɢɟɦ ɪɟɡɶɛɵ ɜ 

ɨɬɜɟɪɫɬɢɹɯ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɞɟɬɚɥɢ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɦɟɳɚɬɶ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɛɚɡɵ. Ⱦɥɹ ɩɟɪɜɨɣ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ ɨɛɪɚɛɨɬɤɢ ɨɫɧɨɜɧɨɣ 

ɭɫɬɚɧɨɜɨɱɧɨɣ ɛɚɡɵ ɤɨɪɩɭɫɚ, ɛɚɡɢɪɨɜɚɬɶ ɞɟɬɚɥɶ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɨɬɜɟɪɫɬɢɹɦ, ɚ ɧɟ 
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ɩɨ ɜɧɭɬɪɟɧɧɢɦ ɩɥɨɫɤɨɫɬɹɦ ɤɨɪɩɭɫɚ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɵɣ 

ɩɪɢɩɭɫɤ ɩɪɢ ɪɚɫɬɨɱɤɟ ɨɫɧɨɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. 

 

16.3 Ɇɟɬɨɞɵ ɢ ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ 

ɂɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɫɪɚɜɧɟɧɢɹ. 

1. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɨɫɧɨɫɬɢ ɨɬɜɟɪɫɬɢɣ ɢɫɩɨɥɶɡɭɟɦ ɨɩɪɚɜɤɢ ɫ ɢɧɞɢɤɚɬɨɪɨɦ 

ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɨɞɧɭ ɢɡ ɨɩɪɚɜɨɤ ɢ ɜɫɬɚɜɥɟɧɧɨɦ ɜ ɨɞɧɨ ɢɡ ɨɬɜɟɪɫɬɢɣ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɩɪɚɜɤɢ 3 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɞɪɭɝɨɦ ɨɬɜɟɪɫɬɢɢ. 

ɂɧɞɢɤɚɬɨɪ 2 ɆɂȽ. ȼɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɨɨɫɧɨɫɬɢ ɪɚɜɧɚ ɩɨɥɨɜɢɧɟ 

ɪɚɡɧɨɫɬɟɣ ɨɬɱɟɬɚ ɩɨ ɲɤɚɥɟ ɢɧɞɢɤɚɬɨɪɚ ɩɪɢ ɩɨɥɧɨɦ ɟɝɨ ɨɛɨɪɨɬɟ. 

 

 
 

Ɋɢɫɭɧɨɤ 25. ɂɡɦɟɪɟɧɢɟ ɫɨɨɫɧɨɫɬɢ ɨɬɜɟɪɫɬɢɣ 
 
 

2. ɇɟɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɨɬɜɟɪɫɬɢɹ ɨɫɧɨɜɚɧɢɹ ɤɨɪɩɭɫɚ (ɨɫɧɨɜɧɚɹ ɭɫɬɚɧɨɜɨɱɧɚɹ 

ɩɥɨɫɤɨɫɬɶ). ɂɡɦɟɪɹɟɦ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɨɩɪɚɜɤɢ ɢ ɢɧɞɢɤɚɬɨɪɚ 2 

ɆɂȽ (ɰɟɧɚ ɞɟɥɟɧɢɹ 0,01 ɦɦ), ɞɨɩɭɫɤ ɪɚɜɟɧ ɪɚɡɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɢɧɞɢɤɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 26. ɂɡɦɟɪɟɧɢɟ ɧɟɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɨɬɜɟɪɫɬɢɣ 
 

 

3. ɇɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɬɨɪɰɟɜɨɣ ɩɥɨɫɤɨɫɬɢ ɨɫɢ ɨɬɜɟɪɫɬɢɹ ɫ ɩɨɦɨɳɶɸ 

ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ɇɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɨɩɪɟɞɟɥɹɸɬ, ɤɚɤ 

ɪɚɡɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ ɢɧɞɢɤɚɬɨɪɚ ɩɪɢ ɜɪɚɳɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɨɬɜɟɪɫɬɢɹ. 

ɂɧɞɢɤɚɬɨɪ 2 ɆɂȽ ɰɟɧɚ ɞɟɥɟɧɢɹ 0,01 ɦɦ. 

 

Ɋɢɫɭɧɨɤ 27. ɂɡɦɟɪɟɧɢɟ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɨɬɜɟɪɫɬɢɣ 
 
 

4. Ⱦɨɩɭɫɤ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɩɪɨɜɟɪɹɟɦ ɫ ɩɨɦɨɳɶɸ ɦɟɠɰɟɧɬɪɨɜɨɝɨ 

ɦɢɤɪɨɦɟɬɪɚ Ɇɐ-400Ȼ ɰɟɧɚ ɞɟɥɟɧɢɹ 0,01 ɦɦ. 

 

 

Ɋɢɫɭɧɨɤ 28. ɂɡɦɟɪɟɧɢɟ ɦɟɠɨɫɟɜɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 
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16.4 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɛɚɡ 

 
ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɤɨɪɩɭɫɚ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɪɢɩɭɫɤɚ ɜ 

ɨɬɜɟɪɫɬɢɹɯ. ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɧɚ ɨɩɟɪɚɰɢɢ ɪɚɫɬɚɱɢɜɚɧɢɹ 

ɨɬɜɟɪɫɬɢɣ. ɇɟɪɚɜɧɨɦɟɪɨɧɨɫɬɶ ɩɪɢɩɭɫɤɚ ɩɪɨɹɜɢɬɫɹ, ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɦɟɳɟɧɢɟ 

ɨɫɢ ɨɬɜɟɪɫɬɢɹ ɜ ɡɚɝɨɬɨɜɤɟ ɢ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɟɡɰɚ. ɗɬɨ ɫɦɟɳɟɧɢɟ ɩɪɟɞɫɬɚɜɢɦ А∆, ɚ 

ɫɨɫɬɚɜɥɹɸɳɢɟ ɡɜɟɧɶɹ: Ⱥ1 - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɶɸ ɨɬɜɟɪɫɬɢɹ ɜ ɡɚɝɨɬɨɜɤɟ ɢ 

ɭɫɬɚɧɨɜɨɱɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɚɡɨɣ ɞɟɬɚɥɢ, Ⱥ2 - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɶɸ 

ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɢ ɬɨɣ ɠɟ ɛɚɡɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɟɬɚɥɢ. Ⱥ1 - 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ I ɜɵɩɨɥɧɹɟɦɨɣ ɧɚ ɩɟɪɜɨɣ ɨɩɟɪɚɰɢɢ 

ɬɟɯ. ɩɪɨɰɟɫɫɚ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ I ɜɵɛɟɪɟɦ ɞɜɚ ɜɚɪɢɚɧɬɚ ɛɚɡɢɪɨɜɚɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 29. ɉɨɝɪɟɲɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 
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Ɋɢɫɭɧɨɤ 30. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɛɚɡɢɪɨɜɚɧɢɹ 

 

Ȼ1 - ɪɚɡɦɟɪ ɡɚɝɨɬɨɜɤɢ. 

Ȼ2 - ɜɵɞɟɪɠɚɧɧɵɣ ɪɚɡɦɟɪ ɧɚ ɫɬɚɧɤɟ. 

ɉɪɢ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɛɚɡɢɪɨɜɚɧɢɹ Ⱥ1=Ȼ∆ 

ȿɫɥɢ ɪɚɡɦɟɪɵ ɡɚɝɨɬɨɜɤɢ ɛɭɞɭɬ ɜɵɞɟɪɠɚɧɵ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɩɨɥɭɱɟɧɢɹ, ɬɨ 

Ȼ1=ȼ0 ɢ ɩɨɝɪɟɲɧɨɫɬɶ ωȻ=ωȼ∆; ωȻ1=ωȼ∆=ωȼ1+ωȼ2. 

 

 
 

Ɋɢɫɭɧɨɤ 31. Ɋɚɡɦɟɪɧɚɹ ɰɟɩɶ 

 

ɉɨɝɪɟɲɧɨɫɬɶ ɛɚɡɢɪɨɜɚɧɢɹ ɩɪɢ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ. 

ωȺ∆=ωȺ2+ωȺ1=ωȺ2+ωȻ1=ωȺ2+ωȻ2+ωȼ1+ωȼ2 
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ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɦ ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɬɨɱɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɢ ɞɨɩɭɫɤɨɜ 

ɧɚ ɪɚɡɦɟɪɵ ɡɚɝɨɬɨɜɤɢ  

ωȺ∆=0,1 +0,5+4+1,8=6,4 ɦɦ. 

 

 

Ɋɢɫɭɧɨɤ 32. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɛɚɡɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɛɚɡɢɪɨɜɚɧɢɹ. 

Ȼɨɥɶɲɨɟ ɨɬɜɟɪɫɬɢɟ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɤɚɱɟɫɬɜɟ ɞɜɨɣɧɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ ɛɚɡɵ, ɚ 

ɫɨɡɞɚɧɢɸ ɨɩɨɪɧɵɯ ɛɚɡ ɜɡɹɬɨ ɨɬɜɟɪɫɬɢɟ ɦɟɧɶɲɟɝɨ ɞɢɚɦɟɬɪɚ (ɛɚɡɚ5) ɢ ɛɨɤɨɜɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɧɨɜɚɧɢɹ ɞɟɬɚɥɢ: 

ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ Ⱥ1=Ƚ∆ 

ωȺ∆=ωȺ2+ωȺ1=ωȺ2+ωȽ∆=0,1+2,4=2,5ɦɦ; (6,4>2,5) 

Ɍɚɤ ɤɚɤ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɢɫɤɥɸɱɚɟɬ ɜɥɢɹɧɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ ɡɚɝɨɬɨɜɤɢ, ɢ ɞɚɟɬ 

ɞɨɫɬɢɠɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɚɡɦɟɪɚ Ⱥ∆, ɬɨ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɢ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɜɧɨɦɟɪɧɵɣ ɩɪɢɩɭɫɤ ɩɪɢ ɪɚɫɬɚɱɢɜɚɧɢɢ ɨɬɜɟɪɫɬɢɹ. 
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16.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɩɭɫɤɨɜ ɢ ɦɟɠɩɟɪɟɯɨɞɧɵɯ ɪɚɡɦɟɪɨɜ 

 
Ɋɚɫɫɱɢɬɚɬɶ ɩɪɢɩɭɫɤɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɪɚɡɦɟɪɵ 

ɞɥɹ ɨɬɜɟɪɫɬɢɹ ɤɨɪɩɭɫɚ Ø72ɇ7. 

Ɋɚɫɱɺɬɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɩɭɫɤɚ ɧɚ ɨɛɪɚɛɨɬɤɭ ɧɚɪɭɠɧɵɯ ɢ 

ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɪɚɳɟɧɢɹ: 

2ܼ݉𝑖݊ 1=2(Rݖ𝑖−1+ 𝑖ܶ−1+ ߩ𝑖−1
2 +  ,(𝑖2ߝ

 

ɝɞɟ Rz - ɜɵɫɨɬɚ ɧɟɪɨɜɧɨɫɬɟɣ ɩɪɨɮɢɥɹ, ɩɨɥɭɱɟɧɧɚɹ ɧɚ ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ 

ɩɟɪɟɯɨɞɟ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɤɦ; 

        T - ɫɨɫɬɨɹɧɢɟ ɢ ɝɥɭɛɢɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ 

ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ ɩɟɪɟɯɨɞɟ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɤɦ; 

  ;ɫɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ, ɦɤɦ -  ߩ      

 .ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɝɨɬɨɜɤɢ, ɦɤɦ - ߝ       

 

Ⱦɥɹ ɱɟɪɧɨɜɨɝɨ, ɱɢɫɬɨɜɨɝɨ ɢ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɬɚɛɥ. 4.6         

/10, ɫ. 65/ ɡɧɚɱɟɧɢɹ Rz ɢ Ɍ: 

ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: Rz = 50 ɦɤɦ, Ɍ = 500 ɦɤɦ;  

ɞɥɹ ɱɢɫɬɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: Rz = 20 ɦɤɦ, Ɍ = 25 ɦɤɦ;  

ɞɥɹ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: Rz = 3 ɦɤɦ, Ɍ = 10 ɦɤɦ. 

ɋɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɞɥɹ ɡɚɝɨɬɨɜɤɢ ɞɚɧɧɨɝɨ 

ɬɢɩɚ: ߩ =3ߩˍˑ˓2 + 2ˏ˔ߩ , 

ɝɞɟ ɪɤɨɪ - ɜɟɥɢɱɢɧɚ ɤɨɪɨɛɥɟɧɢɹ ɨɬɜɟɪɫɬɢɹ, ɦɤɦ; 

      ɪɫɦ - ɫɭɦɦɚɪɧɨɟ ɫɦɟɳɟɧɢɟ ɨɫɢ ɨɬɜɟɪɫɬɢɹ ɜ ɡɚɝɨɬɨɜɤɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɺ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɤɦ. 

Ʉɨɪɨɛɥɟɧɢɟ ɨɬɜɟɪɫɬɢɹ ɪɤɨɪ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɤɚɤ ɜ ɞɢɚɦɟɬɪɚɥɶɧɨɦ, ɬɚɤ ɢ ɜ 
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ɨɫɟɜɨɦ ɟɝɨ ɫɟɱɟɧɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: 

ɪɤɨɪ= (∆ ∙ ݀)2 + (∆ ∙ ݈)2, 

ɝɞɟ ∆ - ɭɞɟɥɶɧɨɟ ɤɨɪɨɛɥɟɧɢɟ; 

      d - ɞɢɚɦɟɬɪ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦɦ; 

      l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦɦ. 

 

ɍɫɬɚɧɨɜɢɜ ɩɨ /10, ɬɚɛɥ. 4.8, ɫ. 71/ ɜɟɥɢɱɢɧɭ ɭɞɟɥɶɧɨɝɨ ɤɨɪɨɛɥɟɧɢɹ, ɤɨɬɨɪɚɹ 

ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ 0,7... 1/. ɉɪɢɧɢɦɚɟɦ ∆ = 0,7. 

Ɂɧɚɹ ɞɢɚɦɟɬɪ ɢ ɞɥɢɧɭ ɨɬɜɟɪɫɬɢɹ (d=72 ɦɦ, l=32 ɦɦ): 

ɪɤɨɪ= (0.7 ∙ 72)2 + (0.7 ∙ 32)2=55 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɭɦɦɚɪɧɨɟ ɫɦɟɳɟɧɢɟ ɨɬɜɟɪɫɬɢɹ ɜ ɡɚɝɨɬɨɜɤɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɜɧɨɟ ɪɫɦ – įɡɚɝ ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɭɦɦɭ ɜ 

ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɹɯ, ɩɨɥɭɱɚɟɦ: 

ɪɫɦ = (
δ
2̆

)2 + (
δ
2̟

)2
= (

600

2
)2 + (

600

2
)2 = 423,3. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ 

ɡɚɝɨɬɨɜɤɢ ɫɨɫɬɚɜɢɬ: 552 =ˊߩ + 423,32=427. 

 

Ɉɫɬɚɬɨɱɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨɫɥɟ ɱɟɪɧɨɜɨɝɨ ɪɚɫɫɬɚɱɢɜɚɧɢɹ  

/10, ɫ. 73/: 

  0,05ɪ3 =0.05*427=21,35 =1ߩ                             

 1,07=21,35*0,05 =1ߩ                  

Ɉɫɬɚɬɨɱɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨɫɥɟ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ 
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ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ: 0,05=2ߝ∙ 1ߝ +  ,ˇːˋߝ

ɝɞɟ 1ߝ - ɩɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɱɟɪɧɨɜɨɦ ɪɚɫɬɚɱɢɜɚɧɢɢ, 0,50 = 1ߝɦɦ    

/9, ɬɚɛɥ. 17, ɫ. 44/;  ߝˋːˇ - ɩɨɝɪɟɲɧɨɫɬɶ ɢɧɞɟɤɫɚɰɢɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɨɜɨɟ, ɱɢɫɬɨɜɨɟ ɢ ɬɨɧɤɨɟ 

ɪɚɫɬɚɱɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɟ, ɬɨ ߝˋːˇ=0: 

 .ɦɤɦ 1,25=25*0,05 =2ߝ ;ɦɤɦ 25=500*0,05 =2ߝ 

 

Ɋɚɫɱɺɬ ɦɢɧɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɩɭɫɤɨɜ ɩɪɨɢɡɜɨɞɢɦ, ɩɨɥɶɡɭɹɫɶ 

ɮɨɪɦɭɥɨɣ. Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɢɩɭɫɤ ɩɨɞ ɪɚɫɬɚɱɢɜɚɧɢɟ, ɦɤɦ:  

 ɱɟɪɧɨɜɨɟ: 

2ܼ݉𝑖݊ 1=2(ܶ 𝑖−1+ ߩ𝑖−1
2 +   =(𝑖2ߝ

2(600 +  4272 + 5002) = 2 × 1257, 

 ɱɢɫɬɨɜɨɟ: 

2ܼ݉𝑖݊ 1=2(Rݖ𝑖−1+ 𝑖ܶ−1+ ߩ𝑖−1
2 +  =(𝑖2ߝ

 2(50 + 50 +  21,352 + 252) = 2 × 133, 

 ɬɨɧɤɨɟ: 

2ܼ݉𝑖݊ 1=2(Rݖ𝑖−1+ 𝑖ܶ−1+ ߩ𝑖−1
2 +  =(𝑖2ߝ

2(20 + 25 +  1,072 + 1.252) = 2 × 46. 

 

ɂɦɟɹ ɪɚɡɦɟɪ ɧɚ ɱɟɪɬɟɠɟ ɪɚɜɧɵɣ Ø72+0,03ɦɦ ɩɨɫɥɟ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ (ɬ.ɟ. 

ɩɨɫɥɟ ɩɨɫɥɟɞɧɟɝɨ ɩɟɪɟɯɨɞɚ), ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɩɨɥɭɱɚɟɦ:  

ɞɥɹ ɱɢɫɬɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: 

    ݀  71,938=0,046*2-72,03=1݌
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                 ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: 

 71,672=0,133*2-71,938=2݌݀            

ɞɥɹ ɡɚɝɨɬɨɜɤɢ: 

 69,158=1,257*2-71,672=3݌݀   

 

Ɂɧɚɱɟɧɢɹ ɞɨɩɭɫɤɨɜ ɤɚɠɞɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥɢɰɚɦ /9, ɬɚɛɥ. 5, 

ɫ. 11/ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɜɚɥɢɬɟɬɨɦ. Ɍɚɤ ɞɥɹ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ ɡɧɚɱɟɧɢɟ 

ɞɨɩɭɫɤɚ ɫɨɫɬɚɜɥɹɟɬ į = 30 ɦɤɦ (ɱɟɪɬɺɠɧɵɣ ɪɚɡɦɟɪ); ɞɥɹ ɱɢɫɬɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ 

į = 120 ɦɤɦ; ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ  į = 460 ɦɤɦ; ɞɨɩɭɫɤ ɧɚ ɨɬɜɟɪɫɬɢɟ ɜ 

ɡɚɝɨɬɨɜɤɟ į = 600 ɦɤɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɶɲɢɣ ɢ ɧɚɢɦɟɧɶɲɢɣ ɩɪɟɞɟɥɶɧɵɟ ɪɚɡɦɟɪɵ:  

ɞɥɹ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ ݀݉ܽݔ =72,03 ɦɦ; ݀݉𝑖݊ =72,03-0,03=72,00 ɦɦ; 

          ɞɥɹ ɱɢɫɬɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ ݀݉ܽݔ =71,938 ɦɦ; ݀݉𝑖݊ =71,938-0,120=71,818 ɦɦ; 

          ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ ݀݉ܽݔ =71,672 ɦɦ; ݀݉𝑖݊ =71,672-0,460=71,212 ɦɦ; 

ɞɥɹ ɡɚɝɨɬɨɜɤɢ ݀݉ܽݔ =69,158 ɦɦ; ݀݉𝑖݊ =69,158-0,60=68,558 ɦɦ. 

 

Ɇɢɧɢɦɚɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɩɭɫɤɨɜ ܼ݉𝑖݊˒˓  ɪɚɜɧɵ ɪɚɡɧɨɫɬɢ 

ɧɚɢɛɨɥɶɲɢɯ ɩɪɟɞɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɜɵɩɨɥɧɹɟɦɨɝɨ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɩɟɪɟɯɨɞɨɜ, 

ɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ܼ݉ܽݔ˒˓  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɧɨɫɬɢ ɧɚɢɦɟɧɶɲɢɯ 

ɩɪɟɞɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ. 
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Ɍɨɝɞɚ ɞɥɹ ɬɨɧɤɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: 

2ܼ݉𝑖݊ 2

˒˓ =72,03-71,938=0,092 ɦɦ= 92 ɦɤɦ; 

ݔ2ܼ݉ܽ 2
˒˓ =72,00-71,818=0,182 ɦɦ=182 ɦɤɦ. 

Ⱦɥɹ ɱɢɫɬɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: 

2ܼ݉𝑖݊ 1

˒˓ =71,938-71,672=0,266 ɦɦ=266 ɦɤɦ; 

ݔ2ܼ݉ܽ 1
˒˓ =71,818-71,212=0,606 ɦɦ=606 ɦɤɦ. 

Ⱦɥɹ ɱɟɪɧɨɜɨɝɨ ɪɚɫɬɚɱɢɜɚɧɢɹ: 

2ܼ݉𝑖݊ 1

˒˓ =71,672-69,158=2,514 ɦɦ=2514 ɦɤɦ; 

ݔ2ܼ݉ܽ 1
˒˓ =71,212-68,558=2,654 ɦɦ=2654 ɦɤɦ. 

Ɉɛɳɢɟ ɩɪɢɩɭɫɤɢ ܼ0݉𝑖݊  ɢ  ܼ0݉ܽݔ  ɨɩɪɟɞɟɥɹɟɦ, ɫɭɦɦɢɪɭɹ 

ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɢɩɭɫɤɢ: 

2ܼ0݉𝑖݊ =2514+266+92=2872 ɦɤɦ; 

ݔ2ܼ0݉ܽ =2654+606+182=3442 ɦɤɦ. 

Ɉɛɳɢɣ ɧɨɦɢɧɚɥɶɧɵɣ ɩɪɢɩɭɫɤ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

2ܼ0ːˑˏ=ܼ0݉𝑖݊ 3ܤ+ −  Д=2872+300-30=3142ܤ

 ɝɞɟ ܼ0݉𝑖݊  - ɦɢɧɢɦɚɥɶɧɵɣ ɨɛɳɢɣ ɩɪɢɩɭɫɤ, ɦɤɦ; 

 ;ɜɟɪɯɧɟɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɪɚɡɦɟɪɭ ɧɚ ɡɚɝɨɬɨɜɤɟ, ɦɤɦ - 3ܤ       

  .Д - ɜɟɪɯɧɟɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɪɚɡɦɟɪɭ ɧɚ ɞɟɬɚɥɢ, ɦɤɦܤ       
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ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɡɚɝɨɬɨɜɤɢ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

݀3ːˑˏ=݀Дːˑˏ-ܼ0ːˑˏ=72-3,142=68,858 

ɝɞɟ ݀3ːˑˏ - ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɡɚɝɨɬɨɜɤɢ, ɦɦ;                   

                ݀ Дːˑˏ - ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɞɟɬɚɥɢ, ɦɦ. 

ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɺɬɨɜ, ɞɥɹ ɷɬɨɝɨ 

ɫɪɚɜɧɢɦ: ܼ݉ܽݔ 2
˒˓ -ܼ݉𝑖݊ 1

˒˓  ,3ߜ-2ߜ=

182-92=120-30, 

ݔܼܽ݉ .90=90 1
˒˓ -ܼ݉𝑖݊ 1

˒˓  ,2ߜ-1ߜ=

606 − 266 =460-120, 

 340 = ݔܼܽ݉ .340 1
˒˓ -ܼ݉𝑖݊ 1

˒˓  ,1ߜ-3ߜ=

2654 − 2514=600-460, 

 140 = 140. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɪɤɢ ɞɟɥɚɟɦ ɜɵɜɨɞ ɱɬɨ, ɪɚɫɱɺɬɵ ɜɵɩɨɥɧɟɧɵ ɩɪɚɜɢɥɶɧɨ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥ. 6. ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɺɬɨɜ ɫɬɪɨɢɦ 

ɫɯɟɦɭ ɝɪɚɮɢɱɟɫɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɩɭɫɤɨɜ ɢ ɞɨɩɭɫɤɨɜ ɩɨ ɨɛɪɚɛɨɬɤɟ ɨɬɜɟɪɫɬɢɹ 

Ø72ɇ7+0,03 (ɪɢɫ. 33). 
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Ɍɚɛɥɢɰɚ 6 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɨɩɟɪɚɰɢɢ 

ɗɥɟɦɟɧɬɵ ɩɪɢɩɭɫɤɨɜ, ɦɤɦ 

Ɋɚɫɫɱɢɬɚ

ɧɧɵɟ 

ɩɪɢɩɭɫɤɢ 

𝑖݊݉ݖ2  

Ɋɚɫɫɱɢɬɚɧɧɵ

ɟ ɪɚɡɦɟɪɵ, 

ɦɦ 

Ⱦɨɩɭɫɤ, 

ɦɤɦ 

ɉɪɟɞɟɥɶɧɵɟ 

ɪɚɡɦɟɪɵ, ɦɦ 

ɉɪɟɞɟɥɶɧɵɟ 

ɪɚɡɦɟɪɵ 

ɩɪɢɩɭɫɤɨɜ 

, ɦɤɦ 

Rz Ɍ ρ İy min max min max 

Ɂɚɝɨɬɨɜɤɚ 600   69,158 600 68,558 69,158   

Ɋɚɫɬɚɱɢɜɚɧɢɟ 

ɱɟɪɧɨɜɨɟ 
50 50 392 500 2514 71,672 460 71,212 71,672 95 185 

Ɋɚɫɬɚɱɢɜɚɧɢɟ 

ɱɢɫɬɨɜɨɟ 
20 25 19,6 25 266 71,938 120 71,818 71,938 250 590 

Ɋɚɫɬɚɱɢɜɚɧɢɟ 

ɬɨɧɤɨɟ 
3 10 0,98 1,25 92 72,030 30 72,000 72,030 2565 2705 

ɂɬɨɝɨ:       2910 3480 

 

 

Ɋɢɫɭɧɨɤ 33. ɋɯɟɦɚ ɩɪɢɩɭɫɤɨɜ ɧɚ ɨɛɪɚɛɨɬɤɭ ɨɬɜɟɪɫɬɢɹ Ø72ɇ7+0,03 
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ɉɪɢɩɭɫɤɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɨɫɬɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɭɫɬɚɧɨɜɢɦ ɨɩɵɬɧɨ-

ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ.  

 

16.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ 

Ⱦɥɹ ɨɞɧɨɝɨ ɢɡ ɩɟɪɟɯɨɞɨɜ ɪɟɠɢɦɵ ɧɚɡɧɚɱɢɦ ɩɨ ɧɨɪɦɚɬɢɜɚɦ - ɞɥɹ ɬɨɧɤɨɝɨ 

ɪɚɫɬɚɱɢɜɚɧɢɹ ɨɬɜɟɪɫɬɢɹ ɤɨɪɩɭɫɚ Ø72ɇ7; ɢ ɞɥɹ ɨɞɧɨɝɨ ɩɟɪɟɯɨɞɚ ɱɟɪɧɨɜɨɣ 

ɨɛɪɚɛɨɬɤɢ - ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɡɚɜɢɫɢɦɨɫɬɹɦ - ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ 

ɬɨɪɰɚ 

ɨɬɜɟɪɫɬɢɹ. 

Ɍɨɧɤɨɟ ɪɚɫɬɚɱɢɜɚɧɢɟ ɨɬɜɟɪɫɬɢɹ Ø72ɇ7 

Ɋɟɠɢɦɵ ɪɟɡɚɧɢɹ ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɧɚɡɧɚɱɚɟɦ ɩɨ /4, ɬɚɛɥ. 19, ɫɬɪ. 271/: 

ɦɚɬɟɪɢɚɥ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ -ȼɄɁ; 

ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ - Rɚ2,5 ɦɤɦ; 

ɩɨɞɚɱɚ - S=0,12 ɦɦ/ɨɛ; 

ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ – t=0,15 ɦɦ; 

ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ - υ=150 ɦɦ/ɦɢɧ. 

ɑɟɪɧɨɜɨɟ ɮɪɟɡɟɪɨɜɚɧɢɟ ɩɥɨɫɤɨɫɬɢ ɪɚɡɴɟɦɚ 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ ɞɢɚɦɟɬɪ ɮɪɟɡɵ D 

ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɲɢɪɢɧɵ ɮɪɟɡɟɪɨɜɚɧɢɹ ȼ, ɬ. ɟ. D = (1,25... 1,5) ȼ= 1,5x27 = 

40,5 ɦɦ; ɩɨ /4, ɬɚɛɥ. 93, ɫ. 187/ ɜɵɛɢɪɚɟɦ ɬɨɪɰɟɜɭɸ ɧɚɫɚɞɧɭɸ ɮɪɟɡɭ ɫɨ ɜɫɬɚɜɧɵɦɢ 

ɧɨɠɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ ɢɡ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ: 

ɞɢɚɦɟɬɪ ɮɪɟɡɵ D=40 ɦɦ;  

ɱɢɫɥɨ ɡɭɛɶɟɜ ɮɪɟɡɵ Z=8; 

 ɲɢɪɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ ȼ=27 ɦɦ;  

ɝɥɭɛɢɧɭ ɪɟɡɚɧɢɹ t=2,5 ɦɦ; 
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ɉɨɞɚɱɭ ɧɚ ɡɭɛ ɮɪɟɡɵ ɩɪɢ ɦɚɬɟɪɢɚɥɟ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ ȼɄ6, 

ɨɩɪɟɞɟɥɢɦ ɩɨ /4, ɬɚɛɥ.33, ɫɬɪ.283/: Sz=0,2 ɦɦ/ɡɭɛ; 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ - ɨɤɪɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɬɨɪɰɟɜɨɣ ɮɪɟɡɵ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ /4, ɫɬɪ.282/: υ =
݉ܶݍܦυܥ ݌ݖυܤݕݖݏݔݐ ∙ υܭ ; 

ɝɞɟ ܥυ  - ɤɨɷɮɮɢɰɢɟɧɬ; q, m, x, y, u, p - ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɩɟɧɢ, ɤɨɬɨɪɵɟ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ /4, ɬɚɛɥ. 39, ɫ 263/: ܥυ = 445; ݍ = 0,2; ݔ = 0,15; ݕ = 0,35; ݑ = 0,2; ݌ = 0; ݉ = 0,32; 

Ɍ - ɩɟɪɢɨɞ ɫɬɨɣɤɨɫɬɢ ɮɪɟɡɵ /4, ɫɬɪ. 290/: Ɍ=180 ɦɢɧ; ܭυ  - ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɮɚɤɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɟɡɚɧɢɹ /4, ɫɬɪ.282/: ܭυ = mυܭ ∙ nυܭ ∙ uυܭ ; 

ɝɞɟ ܭmυ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, Ʉɦ0=1/4, ɬɚɛɥ. 1, ɫ. 261/; ܭnυ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɝɨɬɨɜɤɢ /4, 

ɬɚɛɥ.5, ɫɬɪ.263/: ܭnυ=0,8; ܭuυ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ /4, ɬɚɛɥ.6, 

ɫɬɪ.263/; ܭuυ = 1. 

ɬɨɝɞɚ: ܭυ=1ɯ0,8ɯ1=0,8; 

Ɍɟɩɟɪɶ ɧɚɯɨɞɢɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: ܸ =
445 × 400.2

1800.32 × 2.50.15 × 820.2 × 0.20.35
× 0.8 = 91,9

ˏˏˋː ; 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɲɩɢɧɞɟɥɹ: ݊ =
1000 × ܦߨܸ =

1000 × 91,9

3.14 × 40
= 731

ˑ˄ˏˋː ; 

ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ɩ ɩɨ ɩɚɫɩɨɪɬɭ ɫɬɚɧɤɚ nɮ=730ɨɛ/ɦɢɧ;  

Ɍɨɝɞɚ ɮɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ: 
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ܸ =
˗݊ܦߨ
1000

=
3.14 × 40 × 731

1000
= 91,8

ˏˏˋː ; 

 

Ⱦɥɹ ɱɟɪɧɨɜɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ ɜɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

ɫɬɚɧɤɚ, ɬɨ ɟɫɬɶ ɧɚɣɞɺɦ ɷɮɮɟɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ, ɞɥɹ ɷɬɨɝɨ ɩɨ 

ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ /4, ɫɬɪ.282/ ɧɚɣɞɺɦ ɝɥɚɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɥɭ ɪɟɡɚɧɢɹ 

ɩɪɢ ɮɪɟɡɟɪɨɜɚɧɢɢ - ɨɤɪɭɠɧɭɸ ɫɢɥɭ: 

ݖܲ =
ݓ݊ݍܦݖݑܤݕݖݏݔݐ݌ܥ10  

Ƚɞɟ z - ɱɢɫɥɨ ɡɭɛɶɟɜ ɮɪɟɡɵ; 

n - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɮɪɟɡɵ, ɨɛ/ɦɢɧ; 

Ɉɩɪɟɞɟɥɢɦ ɩɨ /4, ɬɚɛɥ.41,ɫɬɪ.291/ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɭ: 

ɋɪ=54,5; ɯ=0,9; ɭ=0,74; u=1; q=1; w=0; 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɦɪ ɩɨ /4, ɬɚɛɥ. 9, ɫɬɪ.264/: Ʉɦɪ=0,67 

ݖܲ =
10 × 54,5 × 2.50.9 × 0,20.74 × 271 × 12

40 × 7300
× 0.67 = 2023 ʜ; 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɲɩɢɧɞɟɥɟ /4, ɫɬɪ. 290/: ʛˍ˓ =
ܸݖܲ

2 × 100
=

2023 × 91,8

2 × 100
= 928 ʜ; 

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (ɷɮɮɟɤɬɢɜɧɭɸ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ /4, ɫɬɪ.290/: 

݁ܰ =
ܸݖܲ

1020 × 60
=

2023 × 91,8

1020 × 60
= 3,03 ˍВ˕; 

Ɍ. ɤ. ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɬɚɧɤɚ ɫɨɫɬɚɜɥɹɟɬ Nɫɬ=6,3 ɤȼɬ, ɡɧɚɱɢɬ 

ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɞɚɧɧɨɦ ɫɬɚɧɤɟ. 

 
 

16.7 Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɫɱɢɬɚɬɶ ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɞɥɹ ɱɟɪɧɨɜɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ 

ɩɥɨɫɤɨɫɬɢ ɪɚɡɴɟɦɚ ɧɚ ɤɨɪɩɭɫɟ ɧɚ ɮɪɟɡɟɪɧɨɦ ɫɬɚɧɤɟ ɦɨɞɟɥɢ 654ɎɁ ɫ ɑɉɍ 
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ɬɨɪɰɟɜɨɣ ɮɪɟɡɨɣ D = 40 ɦɦ, ɨɫɧɚɳɟɧɧɨɣ ɫɦɟɧɧɵɦɢ ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ 

ȼɄ6 ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ ɪɟɡɚɧɢɹ:  

- ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ υ=157 ɦ/ɦɢɧ; 

- ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɮɪɟɡɵ ɩ=125 ɨɛ/ɦɢɧ; 

- ɩɨɞɚɱɚ ܵ0,2=ݖ ɦɦ. 

 

Ⱦɥɹ ɮɪɟɡɟɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ /1, ɫɬɪ. 101/: 0ݐ=
݌ܮ ܯܵݔ. ݌ܭ , 

ɝɞɟ ݌ܮ ݔ.  – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ; 

 ;ɦɢɧɭɬɧɚɹ ɩɨɞɚɱɚ, ɦɦ/ɦɢɧ – ܯܵ          

 К˓ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɯɨɞɨɜ (К˓=1). 

 

ɉɨɞɫɱɢɬɚɟɦ ɞɥɢɧɭ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

ˊˈ˓݈=݌ܮ  + ݕ + ݈ˇˑ˒=730 + 7,5 + 0 = 737,5. 

ɝɞɟ ݈˓ˈˊ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ; ݕ – ɞɥɢɧɚ ɩɨɞɜɨɞɚ, ɜɪɟɡɚɧɢɹ ɢ ɩɟɪɟɛɟɝɚ, ɦɦ; ݈ˇˑ˒ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɚɹ ɜ ɪɹɞɟ 

ɫɥɭɱɚɟɜ ɜ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɧɚɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɟɬɚɥɢ, ɦɦ. 

ȼɵɱɢɫɥɢɦ ɦɢɧɭɬɧɭɸ ɩɨɞɚɱɭ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

ܵˏˋː=ܵݖ·Z·n=0,2-36-125 = 900 

ɝɞɟ ܵˏˋː - ɦɢɧɭɬɧɚɹ ɩɨɞɚɱɚ, ɦɦ/ɦɢɧ; ܵݖ- ɩɨɞɚɱɚ ɧɚ ɡɭɛ ɮɪɟɡɵ, ɦɦ/ɡɭɛ; ܼ – ɱɢɫɞɨ ɡɭɛɶɟɜ ɮɪɟɡɵ; 

      ɩ - ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɮɪɟɡɵ, ɨɛ/ɦɢɧ. 
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ɇɚɣɞɟɦ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɜɪɟɦɹ ɩɨ ɮɨɪɦɭɥɟ: 

 =0ݐ 
345

900
∙ 1=0,382 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ: 

- ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɧɚ 

ɩɥɨɫɤɨɫɬɶ - 1,2 ɦɢɧ; 

- ɧɚ ɨɱɢɫɬɤɭ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɨɬ ɫɬɪɭɠɤɢ - 0,14 ɦɢɧ; 

- ɧɚ ɩɪɢɟɦɵ ɭɩɪɚɜɥɟɧɢɹ - 0,18 ɦɢɧ; 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɮɪɟɡɨɣ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɪɚɡɦɟɪ, ɧɟ ɭɱɢɬɵɜɚɟɦ. 

Ɍɨɝɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ: 

t˅=1,2+0,14+0,18-1,52 ɦɢɧ. 

ȼɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3,5% ɨɬ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ: ݐˑ˄˔= 0,035-(0,82+1,52)=0,08 ɦɢɧ,  

ɝɞɟ ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ݐˑ˒=ݐˑ +  .˅ݐ

ȼɪɟɦɹ ɧɚ ɨɬɞɵɯ ɢ ɥɢɱɧɵɟ ɧɚɞɨɛɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 4% ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɜɪɟɦɟɧɢ: ݐˑ˕ˇ=0,04∙ (0,382+1,52)=0,076 ɦɢɧ. 

ɇɨɪɦɭ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɨɩɟɪɚɰɢɸ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

ˑݐ=˒ш˕.ˑݐ + ˅ݐ + ˔˄ˑݐ +  .ˑ˕ˇ=0,382+1,52+0,08+0,076=2,058 ɦɢɧݐ

Ɉɩɪɟɞɟɥɹɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ: 

ɧɚ ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɧɚ ɩɥɨɫɤɨɫɬɶ - 

1,2ɦɢɧ. 

ɧɚ ɨɱɢɫɬɤɭ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɨɬ ɫɬɪɭɠɤɢ - 0,14ɦɢɧ. 

ɧɚ ɩɪɢɟɦɵ ɭɩɪɚɜɥɟɧɢɹ- 0,18ɦɢɧ. 
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ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɮɪɟɡɨɣ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɪɚɡɦɟɪ, ɧɟ ɭɱɢɬɵɜɚɟɦ. 

Ɍɨɝɞɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ: 1,52-0,18+0,14+1,2=˅ݐ ɦɢɧ. 

ȼɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3,5% ɨɬ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɪɟɦɟɧɢ: ݐˑ˄˔. =0,035-(0,82+1,52)=0,08ɦɢɧ., 

ɝɞɟ ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ݐˑ˒ = 0ݐ +  .˅ݐ

ȼɪɟɦɹ ɧɚ ɨɬɞɵɯ ɢ ɥɢɱɧɵɟ ɧɚɞɨɛɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 4% ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ 

ɜɪɟɦɟɧɢ: ݐˑ˕ˇ =0,04∙ (0,382+1,52)=0,076ɦɢɧ. 

ɇɨɪɦɭ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɨɩɟɪɚɰɢɸ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: ݐш˕.ˑ˒ = 0ݐ + ˅ݐ + .˔˄ˑݐ + ˕ˑݐ .̌ =0,382+1,52+0,08+0,076=2,058ɦɢɧ. 

 

16.8 Ⱥɧɚɥɢɡ ɢ ɪɚɫɱɟɬ ɬɨɱɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ 

Ɋɚɫɫɱɢɬɚɬɶ ɫɭɦɦɚɪɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɡɦɟɪɚ 112, ɩɨɥɭɱɚɟɦɵɣ ɩɪɢ 

ɮɪɟɡɟɪɨɜɚɧɢɢ ɧɚ ɮɪɟɡɟɪɧɨɦ ɫɬɚɧɤɟ ɦɨɞɟɥɢ 654ɎɁ ɫ ɑɉɍ. 

Ɏɪɟɡɚ ɬɨɪɰɟɜɚɹ D=40 ɦɦ. Z=8 ɲɬ. 

Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɪɚɡɦɟɪɚ 112 ɩɨ ɮɨɪɦɭɥɟ: ∆∑=
ܭ1 1ܭ)  ∙ 2(ݕߝ∆ + 2ܭ) ∙ 2(ݕܦ + 3ܭ) ∙ ∆ʜ)2 + 4ܭ) ∙ ∆ʜ)2 + 5ܭ) ∙ ∑∆˔˕)2 + 6ܭ) ∙ ∑∆˕)2 

Ʉɨɷɮɮɢɰɢɟɧɬɵ Ʉ1...Ʉ6 ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ: ∆ݕߝ = 2(˄ߝ∆)  + 2(ˊߝ∆) +  .ˏˍˏ 2(˓˒ߝ∆)

ɉɨɝɪɟɲɧɨɫɬɶ ∆0=˄ߝ, ɬɚɤ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɛɚɡɵ 

ɫɨɜɩɚɞɚɸɬ, ɫɦɟɳɟɧɢɟ  ߝˊ ɜ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ. ߝˊ = 2ܴܭ   ∙ ݖܴ ∙ ˅ːܭ ∙ ʜВ + ʠ1 ∙ (
9ܳ.8

)݊ ∙ 𝐹݉ܫ  
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ɝɞɟ   ܭ  ,0,016=2ܴܭː˅=-0,0045,  ʠ1=0,775+0,053F, n=0.6, m=0.6 ܴݖ  – ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ R2=80 ɦɤɦ. 

ɇȼ – ɬɜɟɪɞɨɫɬɶ ɇȼ=239. 

Q – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɤ ɨɩɨɪɟ. Q = 500ɇ. 

Ɋɚɡɦɟɪ ɨɩɨɪɧɵɯ ɩɥɚɫɬɢɧ L=80ɦɦ. ȼ=20ɦɦ. ɇ=12 ɦɦ, F=16ɫɦ2. ߝˊ =   0,016 ∙ 80 − 0,0045 ∙ 239 + 0,776 + 0,053 ∙ 16 ∙  500

9.8
 0,6 ∙ 1

160,6
= 0,000682 ˏˏ                       

Ɍɚɤ ɤɚɤ ɫɦɟɳɟɧɢɟ ߝˊ ˔˕ыˍ˃ ˍˑ˓˒˖˔˃    ɪɟɞɭɤɬɨɪɚ ɧɚ ɨɩɨɪɚɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 

ɦɚɥɨ, ɩɪɢɧɢɦɚɟɦ ∆0=ˊߝ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ∆ߝ˒˓ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1/3 ɞɨɩɭɫɤɚ ɧɚ 

ɪɚɡɦɟɪ. ∆ߝˊ = 2 ˓˒ߝ∆  
=  0,0702 = 0,070 ˏˏ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ∆y ɜɨɡɧɢɤɚɸɳɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɥɟɛɚɧɢɣ ɭɩɪɭɝɢɯ 

ɞɟɮɨɪɦɚɰɢɣ ɬɟɯɧɨɥɨɝɢɱ. ɫɢɫɬɟɦɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɪɟɡɚɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ 

ɫɢɫɬɟɦɟ ɠɟɫɬɤɨɫɬɢ. 

∆y=Wmax∙Pymax-Wmin∙Pymin 

ɇɚɢɦɟɧɶɲɚɹ ɢ ɧɚɢɛɨɥɶɲɚɹ ɩɨɞɚɬɥɢɜɨɫɬɶ ɫɢɫɬɟɦɵ ɞɥɹ ɫɬɚɧɤɚ. 

Wmax=0,0094 ɦɤɦ 

Wmin=0,0059 ɦɤɦ/ɇ 

Pymax=7625,85 ɇ 

Pymin=1760,89 ɇ 

∆y=0,0094∙7625,85-0,0059∙1760,89=0,0613 ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ∆ɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧɚ ɪɚɡɦɟɪ ɞɥɹ 

ɱɢɫɬɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ∆ɧ=0,040 ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ∆ɢɡɦ ɪɚɡɦɟɪɚ 200 ∆ɢɡɦ=0,060 ɦɦ. ∆ː=  (К݌∆݌)2 + 2(ˏˊˋܵˏˊˋܭ) = 0,040 ˏˏ К݌  ɢ ܭˋˊˏ – ɨɬɤɥɨɧɟɧɢɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɦɟɧɬɚɪɧɵɯ ɜɟɥɢɱɢɧ ∆݌ ɢ 

∆ɢɡɦ. 
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К݌  .1=ˏˊˋܭ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ – ݌∆ ,1,14 = 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ. 

ɇɟɬɨɱɧɨɫɬɶ ɫɬɚɧɤɚ. Ⱦɨɩɭɫɤ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɜɟɪɯɧɟɣ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ∆݊=10 ɦɤɦ. 

Ɋɚɡɦɟɪɧɵɣ ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ. ∆ܷ =
ܮ

1000
∙ ܷ0 ܷ0 – ɢɡɧɨɫ ɢɧɫɬɪɭɦɟɧɬɚ ∆ܷ=0,66/1000∙13=0,008 ɦɤɦ. 

∑∆T – 0,1 – 0,15∆∑ 

∑∆T =0,022 ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ∆∑ = 1367 (1 ∙ 0,07)2 + (1 ∙ 0,06)2 + (1 ∙ 0,04)2 + (1 ∙ 0,06)2 + (1,73 ∙ 0,032)2 + (1,73 ∙ 0,04)2(1,73 ∙ 0,22)2=0,062 ɦɦ 

Ɍɚɤ ɤɚɤ ∆∑<T, ɩɪɢɧɹɬɚɹ ɫɯɟɦɚ ɨɩɟɪɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɞɚɧɧɭɸ ɬɨɱɧɨɫɬɶ 

ɨɛɪɚɛɨɬɤɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɩɪɨɜɟɥɢ ɬɟɯɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢɡɜɟɫɬɧɵɯ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ 

ɞɚɧɧɨɝɨ ɢɡɞɟɥɢɹ ɢ ɜɵɛɨɪ ɥɭɱɲɟɝɨ ɩɪɨɬɨɬɢɩɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɚ. Ɍɚɤɠɟ 

ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ 

ɪɟɞɭɤɬɨɪɚ ɢ ɨɬɤɪɵɬɨɣ ɰɟɩɧɨɣ ɩɟɪɟɞɚɱɢ. ɉɨɞɨɛɪɚɧ ɧɟɨɛɯɨɞɢɦɵɣ ɦɚɬɟɪɢɚɥ 

ɞɟɬɚɥɟɣ, ɨɬɜɟɱɚɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɜɨɞɚ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɱɟɪɬɟɠɢ ɪɟɞɭɤɬɨɪɚ ɩɪɢɜɨɞɚ, ɪɚɡɪɚɛɨɬɚɧ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɨɪɩɭɫɚ ɪɟɞɭɤɬɨɪɚ ɢ ɟɝɨ 

ɫɛɨɪɤɢ. 

ɉɨɥɭɱɟɧɵ ɧɚɜɵɤɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɹ ɜ CAD – 

ɫɢɫɬɟɦɚɯ ɢ ɜ ɨɮɨɪɦɥɟɧɢɢ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 

ɦɨɞɟɥɹɦ. ɋɤɨɧɫɬɪɭɢɪɨɜɚɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɜɨɞɚ, ɤɨɧɤɭɪɟɧɬɧɨ 

ɫɩɨɫɨɛɧɨɣ ɧɚɣɞɟɧɧɵɦ ɚɧɚɥɨɝɚɦ. ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɭɡɥɚ, ɜɵɹɜɥɟɧɨ ɫɥɭɠɟɛɧɨɟ ɧɚɡɧɚɱɟɧɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ɢ ɬɪɟɛɨɜɚɧɢɹ ɤɚɤ ɫɚɦɨɝɨ ɭɡɥɚ, ɬɚɤ ɢ ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɢ. 

ɉɪɨɜɟɞɟɧ ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɞɨɫɬɢɠɟɧɢɹ ɬɨɱɧɨɫɬɢ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ 

ɜɵɩɨɥɧɹɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɡɥɚ. Ɍɚɤɠɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 

ɭɡɥɚ ɢ ɤɨɪɩɭɫɚ, ɝɞɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 

Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (ɦɚɪɲɪɭɬɢɡɚɰɢɹ) 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ. ɍɫɬɚɧɨɜɥɟɧɵ ɦɟɬɨɞɵ, ɫɯɟɦɵ ɢ 

ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɭɡɥɚ ɢ ɤɨɪɩɭɫɧɨɣ ɞɟɬɚɥɢ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɪɚɫɱɟɬ ɬɨɱɧɨɫɬɢ 

ɨɛɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɣ ɨɯɜɚɬɵɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɢ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɦɟɯɚɧɢɡɦɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. ȼɵɹɜɥɟɧɚ ɫɭɬɶ ɢ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɲɚɝɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɞɨɫɬɢɝɚɸɬɫɹ ɧɚɦɟɱɟɧɧɵɟ ɩɪɨɟɤɬɵ. 
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