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ȺɇɇɈɌȺɐɂə 
 

Ʉ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ, ɫɬɭɞɟɧɬɚ 2 ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɧɚ ɬɟɦɭ " 

Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɭɡɥɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ" 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɞɨ ɜɵɜɨɞɚ ɢɡ ɪɟɦɨɧɬɚ ɢ ɩɨɫɥɟ ɜɵɜɨɞɚ ɢɡ ɧɟɝɨ. 

ȼ ɪɚɛɨɬɟ ɛɵɥɚ ɩɨɞɪɨɛɧɚ ɨɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ, ɚ 

ɢɦɟɧɧɨ ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɢ ɦɟɬɨɞ ɫɢɥɨɜɵɯ ɦɚɲɢɧ, ɬɚɤɠɟ ɢɯ 

ɫɪɚɜɧɟɧɢɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɞɨɤɚɡɚɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɧɟɟ 

ɜɵɩɨɥɧɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɩɪɨɬɟɱɤɢ, ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ, ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ, ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚ ɬɟɦɭ " Ɍɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɬɟɱɟɤ 

ɜɨɞɵ ɱɟɪɟɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɭɡɥɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ" ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 59 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ  ɞɨɤɭɦɟɧɬɚ, 10 ɢɥɥɸɫɬɪɚɰɢɣ, 

5 ɬɚɛɥɢɰ ɢ 45 ɮɨɪɦɭɥ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɨɫɧɨɜɧɵɟ ɭɡɥɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɩɪɨɬɟɱɟɤ 

ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ 

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 

ɚ) ɢɡɭɱɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɛ)ɦɢɧɢɦɢɡɚɰɢɹ ɩɪɨɬɟɱɟɤ ɫ ɩɨɦɨɳɶɸ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɭɥɭɱɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ ɭɩɥɨɬɧɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɜ)Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ. 

ɉɪɨɬɟɱɤɢ  ɜɨɞɵ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɱɟɪɟɡ 

ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɚɝɪɟɝɚɬɚ, ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ, ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. ɉɪɢ ɩɪɨɬɟɱɤɚɯ ɜɨɞɵ ɱɟɪɟɡ ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ, 

ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ  ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ. ɑɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɜɦɟɫɬɟ ɫ ɩɪɨɬɟɱɤɚɦɢ ɬɟɪɹɸɬɫɹ ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɫɭɬɤɢ. 

Ɋɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɚɥɚɞɤɟ ɢ 

ɡɚɦɟɧɟ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 

ȼɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬ 

ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɪɚɫɱɟɬɚ. 

Ȼɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨɫɥɟ ɜɵɜɨɞɚ ɢɡ ɪɟɦɨɧɬɚ ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ, ɞɨ ɜɵɜɨɞɚ ɜ 
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ɪɟɦɨɧɬ,  ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ 

ɫɨɫɬɚɜɢɥɚ 0,03 ɦଷ/ɫ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫ  ɩɪɨɬɟɱɤɚɦɢ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9 ɬɟɪɹɟɬɫɹ 1260,7 ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɜ ɫɭɬɤɢ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ  ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɭɛɥɢɤɨɜɚɧɨ 2 ɪɚɛɨɬɵ 

ɜ ɧɚɭɱɧɵɯ ɠɭɪɧɚɥɚɯ ɢ ɢɡɞɚɧɢɹɯ. 

ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɢɡ ɚɧɧɨɬɚɰɢɢ, ɚɜɬɨɪɟɮɟɪɚɬɚ, ɜɨɫɶɦɢ ɝɥɚɜ, 

ɡɚɤɥɸɱɟɧɢɹ. 
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ABSTRACT 

 

Master's thesis on "Technical control of leakage of water through structural 

components of the hydraulic unit to assess its technical condition" contains a 55-page 

text document, 10 illustrations, 5 tables and formulas 34. 

The object of the research: key components of the hydraulic unit. 

The aim of this work is the analysis of existing methods of calculation of 

leakage and the effectiveness of measures to minimize leaks 

Tasks in progress: 

a) the study of water leaks in a constructive hydrounit components 

b)minimize leakage by implementing measures to improve the condition of the 

seals and constructive elements. 

C)Description of methods of calculation of water leaks through the closed 

guide vanes and comparing them. 

Leakage of water is observed in the flow path of the turbine through the cover 

of the turbine, labyrinth seal Assembly shaft, guide vanes closed, the embedded parts 

of pipelines for various purposes. When water leaks through the labyrinth seal of a 

shaft embedded parts of pipelines for various purposes, perhaps purposeful water gets 

on the cover of the turbine. Through the closed guide vanes with leakage lost kWh of 

electricity per day. 

The solution is the implementation of the adjustment and replacement of shaft 

seal and structural elements of the guide apparatus turbines 

The amount of leakage and power losses determine the current methods of 

calculation. 

Calculated water leaks through the closed guide vanes after the conclusion of 

repair two methods to output the repair, as well as the comparison of the obtained 

results. The magnitude of the leakage amounted to 0.03 0,03 ݉ଷ/s 

As a result, water leaks through the closed guide vanes of the hydraulic unit 

No. 9 is lost 1260,7 kWh of electricity per day. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɨɫɧɨɜɧɵɯ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɨɬɟɱɤɢ  ɜɨɞɵ, ɚ ɢɦɟɧɧɨ  

ɱɟɪɟɡ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɚɝɪɟɝɚɬɚ, ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ, ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. ɉɪɢ ɩɪɨɬɟɱɤɚɯ ɜɨɞɵ ɱɟɪɟɡ ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ, 

ɡɚɤɥɚɞɧɵɟ ɱɚɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɜɨɡɦɨɠɧɨ 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ  ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ. ɑɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɜɦɟɫɬɟ ɫ ɩɪɨɬɟɱɤɚɦɢ ɬɟɪɹɸɬɫɹ ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɫɭɬɤɢ. Ɋɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ 

ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɨɫɧɨɜɧɵɟ ɭɡɥɵ ɚɝɪɟɝɚɬɚ. ɉɪɨɜɟɪɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ 

ɩɪɨɬɟɱɟɤ ɜɨɞɵ. 
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1 Ɉɫɧɨɜɧɵɟ ɭɡɥɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ  

 
1.1 Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ 
 

Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ 

ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 𝜗మଶ𝑔, ɬɚɤ ɢ ɩɨɬɟɧɰɢɚɥɶɧɭɸ  ௣ఊ +   ɫɨɫɬɨɹɳɭɸ ɢɡ ɷɧɟɪɝɢɢ ,ݖ

ɞɚɜɥɟɧɢɹ  ௣ఊ  ɢ ɷɧɟɪɝɢɢ ɩɨɥɨɠɟɧɢɹ ݖ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

 𝐻ɢɫɩ = 𝜗భమ−𝜗మమଶ𝑔 + ௣భ−௣మఊ + ଵݖ − ଶݖ − ∆ℎ௣.к,                                                      (1.1) 

 

ɝɞɟ ɢɧɞɟɤɫɵ 1 ɨɬɧɨɫɹɬɫɹ ɤ ɩɚɪɚɦɟɬɪɚɦ ɩɨɬɨɤɚ ɩɟɪɟɞ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ, ɚ ɢɧɞɟɤɫ 

2 ɡɚ ɧɢɦ;  ∆ℎ௣.к - ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɜ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ. 

Ɋɨɫɬ ɟɞɢɧɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɯ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ 

ɪɚɡɦɟɪɨɜ ɩɪɢɜɟɥ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɵɫɤɚɧɢɹ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɜɵɩɨɥɧɟɧɢɣ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɪɚɛɨɱɢɟ 

ɤɨɥɟɫɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɜɚɪɧɵɦɢ ɢɥɢ ɫɜɚɪɧɨ-ɥɢɬɵɦɢ. ȼɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɨɛɨɞɵ, 

ɚ ɬɚɤɠɟ ɥɨɩɚɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɞɟɥɶɧɨ ɢ ɡɚɬɟɦ ɡɚɜɚɪɢɜɚɸɬɫɹ. ɋɨɟɞɢɧɟɧɢɟ 

ɱɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ, ɢɥɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨ ɢɧɵɦ ɫɩɨɫɨɛɨɦ. Ⱦɥɹ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 

ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɤɨɧɫɬɪɭɤɰɢɹ  ɭɩɥɨɬɧɟɧɢɣ ɢ ɫɩɨɫɨɛɵ ɪɚɡɝɪɭɡɤɢ 

ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɚɯ 

ɨɫɟɜɵɯ ɫɢɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɚɥɢɱɢɸ ɯɨɪɨɲɟɣ ɪɚɡɝɪɭɡɤɢ ɤɨɥɟɫ. Ⱦɥɹ ɷɬɨɝɨ 

ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɩɥɨɬɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɦɢɧɢɦɚɥɶɧɵɟ 

ɡɚɡɨɪɵ, ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɵ ɞɨɫɬɚɬɨɱɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɨɛɨɞɟ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢɥɢ ɬɪɭɛɨɩɪɨɜɨɞɵ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɟɪɯɧɢɣ ɬɨɪɟɰ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɋɚɡɥɢɱɧɵɟ ɬɢɩɵ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1 
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Ɋɢɫɭɧɨɤ 1 -  Ɋɚɡɥɢɱɧɵɟ ɬɢɩɵ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 

 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɹɜɥɹɸɬɫɹ: ɫɬɭɩɢɰɚ (2), 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ ɤɨɥɟɫɨ ɤɪɟɩɢɬɫɹ ɛɨɥɬɚɦɢ ɤ ɮɥɚɧɰɭ ɜɚɥɚ; ɥɨɩɚɫɬɢ (1), 

ɡɚɤɪɟɩɥɟɧɧɵɟ ɧɚ ɫɬɭɩɢɰɟ ɤɨɪɧɟɜɵɦɢ ɫɟɱɟɧɢɹɦɢ ɢ ɨɛɪɚɡɭɸɳɢɟ ɫɥɨɠɧɭɸ 

ɨɛɬɟɤɚɟɦɭɸ ɩɨɬɨɤɨɦ ɪɟɲɟɬɤɭ ɩɪɨɮɢɥɟɣ; ɨɛɨɞ (3), ɫɜɹɡɵɜɚɸɳɢɣ ɤɨɧɰɵ 

ɥɨɩɚɫɬɟɣ, ɨɛɬɟɤɚɬɟɥɶ (4). ɗɬɢ ɷɥɟɦɟɧɬɵ, ɹɜɥɹɹɫɶ ɨɛɳɢɦɢ ɞɥɹ ɜɫɟɯ ɪɚɞɢɚɥɶɧɨ-

ɨɫɟɜɵɯ ɤɨɥɟɫ, ɧɟɨɞɢɧɚɤɨɜɵ ɜ ɬɭɪɛɢɧɚɯ ɪɚɡɧɨɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ. 

 Ɂɚ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 

ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɥɨɩɚɫɬɟɣ ɩɨ ɜɯɨɞɧɵɦ ɤɪɨɦɤɚɦ, ɬ.ɟ. 

ɞɢɚɦɟɬɪ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɣ ɜɯɨɞɧɵɟ ɤɪɨɦɤɢ ɥɨɩɚɫɬɟɣ ɧɚ ɜɯɨɞɟ ɜ ɨɛɨɞ. Ɋɚɡɦɟɪɵ 

ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ  ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 - Ɋɚɡɦɟɪɵ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɊɈ ɬɭɪɛɢɧ 

 

Ɋɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɟ ɤɨɥɟɫɨ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɟ ɩɪɟɩɹɬɫɬɜɢɟ 

ɩɨɬɨɤɭ, ɱɟɦ ɨɫɟɜɨɟ, ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɜ ɧɟɦ ɦɟɧɶɲɟ; ɨɬɫɸɞɚ 

ɦɟɧɶɲɟ ɟɝɨ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɛɨɪɨɬɧɨɫɬɶ ɢ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶ. ɋɬɟɩɟɧɶ 

ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɛɨɥɶɲɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɜɡɚɢɦɧɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɪɚɡɦɟɪɨɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɋɚɡɥɢɱɢɟ ɮɨɪɦɵ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɥɨɩɚɫɬɟɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɤɨɥɟɫ 

ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧɵ. ɉɪɨɮɢɥɢ ɪɚɛɨɱɢɯ  ɤɨɥɟɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ 

ɬɢɩɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3 - ɉɪɨɮɢɥɢ ɪɚɛɨɱɢɯ  ɤɨɥɟɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ, nS = 60 ÷ 400, (1 – ɥɨɩɚɫɬɢ, 2 – ɫɬɭɩɢɰɚ, 3 – 

ɨɛɨɞ) 
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Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɝɨ ɬɢɩɚ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɲɢɪɨɤɨɝɨ 

ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ nS. Ɏɨɪɦɚ ɩɪɨɬɨɱɧɨɣ 

ɱɚɫɬɢ ɢɯ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ nS = 60 ÷ 400  

ɉɪɢ nS = 60 - 106, ɜɯɨɞɧɚɹ ɤɪɨɦɤɚ ɥɨɩɚɫɬɢ ɨɛɵɱɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɛɨɥɶɲɟɦ ɞɢɚɦɟɬɪɟ, ɱɟɦ ɜɵɯɨɞɧɚɹ ɤɪɨɦɤɚ, ɬ. ɟ.  D1> 

D2.  

Ɋɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɤɨɥɟɫɚ ɫ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶɸ nS = 190 ÷265, ɩɪɢɦɟɧɹɸɬ 

ɩɪɢ ɧɚɩɨɪɚɯ ɨɬ 100 ɞɨ 250 ɦ.  Ɋɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɤɨɥɟɫɚ ɷɬɨɝɨ ɬɢɩɚ ɫ ɦɟɧɟɟ 

ɪɚɡɜɢɬɵɦ ɨɛɨɞɨɦ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɦɟɸɳɢɦ ɞɢɮɮɭɡɨɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɢ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨɧɢɠɟɧɧɵɦɢ ɥɨɩɚɫɬɹɦɢ. 

Ʉɪɨɦɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɢɩɨɜ ɤɨɥɟɫ ɫ ɦɚɥɨɣ ɢ ɛɨɥɶɲɨɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶɸ 

ɫɭɳɟɫɬɜɭɟɬ ɟɳɟ ɦɧɨɝɨ ɩɟɪɟɯɨɞɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɧɨ ɨɛɳɢɣ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɢɥɢ ɭɜɟɥɢɱɟɧɢɹ ɧɚɩɨɪɚ 

ɨɫɬɚɟɬɫɹ ɡɚɤɨɧɨɦɟɪɧɵɦ. Ʉɨɥɢɱɟɫɬɜɨ ɥɨɩɚɫɬɟɣ ɜ ɤɨɥɟɫɚɯ ɷɬɨɝɨ ɬɢɩɚ ɛɨɥɶɲɟ, 

ɱɟɦ ɜ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɤɚɜɢɬɚɰɢɨɧɧɵɯ 

ɤɚɱɟɫɬɜ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬ ɜɟɥɢɱɢɧɭ ɇS. 

 

1.2 ȼɚɥ ɬɭɪɛɢɧɵ  

 

ȼɚɥ ɬɭɪɛɢɧɵ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚɝɪɭɡɤɭ ɜ ɜɢɞɟ 

ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ, ɢ ɜ 

ɜɢɞɟ ɨɫɟɜɵɯ ɫɢɥ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɜɟɫɨɦ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ (ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 

ɫɚɦ ɜɚɥ) ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɨɫɟɜɵɦɢ ɭɫɢɥɢɹɦɢ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɨɬ ɩɨɬɨɤɚ 

ɜɨɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɚɥ ɜ ɨɫɧɨɜɧɨɦ ɪɚɛɨɬɚɟɬ ɧɚ ɤɪɭɱɟɧɢɟ ɢ ɪɚɫɬɹɠɟɧɢɟ. ȼ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɚɝɪɟɝɚɬɚɯ ɜɚɥ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɨɫɩɪɢɧɢɦɚɟɬ ɢ ɧɚɝɪɭɡɤɭ ɨɬ 

ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ. ȼɚɥɵ ɦɨɝɭɬ ɛɵɬɶ ɫɨɫɬɚɜɧɵɦɢ: ɬɨɝɞɚ ɜɚɥ ɬɭɪɛɢɧɵ ɢ ɜɚɥ 

ɝɟɧɟɪɚɬɨɪɚ ɠɟɫɬɤɨ ɫɨɟɞɢɧɹɸɬɫɹ ɮɥɚɧɰɟɦ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɚɝɪɟɝɚɬ ɢɦɟɟɬ 

ɟɞɢɧɵɣ ɜɚɥ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɸ ɨɛɳɟɣ ɜɵɫɨɬɵ ɚɝɪɟɝɚɬɚ. ȼɚɥɵ 

ɬɭɪɛɢɧ ɜɫɟɝɞɚ ɞɟɥɚɸɬ ɩɨɥɵɦɢ. ɂɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜɚɥɵ ɥɢɛɨ ɰɟɥɶɧɨɤɨɜɚɧɵɦɢ 
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ɜɦɟɫɬɟ ɫ ɮɥɚɧɰɚɦɢ , ɥɢɛɨ ɫɜɚɪɧɨ-ɥɢɬɵɦɢ— ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɜɚɥɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɤɨɜɤɢ ɢɡ ɨɬɥɢɜɤɢ, ɚ ɥɢɬɵɟ ɢɥɢ ɤɨɜɚɧɵɟ ɮɥɚɧɰɵ 

ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ; ɥɢɛɨ ɰɟɥɶɧɨɫɜɚɪɧɵɦɢ— ɨɫɧɨɜɧɚɹ 

ɱɚɫɬɶ ɜɚɥɚ ɫɜɚɪɢɜɚɟɬɫɹ ɢɡ ɞɜɭɯ ɩɨɥɭɰɢɥɢɧɞɪɨɜ («ɤɨɪɵɬ»), ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ 

ɬɨɥɫɬɵɯ ɥɢɫɬɨɜ ɩɪɨɤɚɬɚ ɩɭɬɟɦ ɢɡɝɢɛɚ, ɡɚɬɟɦ ɤ ɧɟɣ ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɮɥɚɧɰɵ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɩɟɪɜɵɟ ɞɜɚ ɫɩɨɫɨɛɚ, ɧɨ ɰɟɥɶɧɨɤɨɜɚɧɵɟ 

ɜɚɥɵ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɞɢɚɦɟɬɪɚɯ (ɦɟɧɟɟ 1400 ɦɦ). 

Ʉɨɧɫɬɪɭɤɰɢɹ ɜɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4 

 
       Ɋɢɫɭɧɨɤ 4 - Ʉɨɧɫɬɪɭɤɰɢɹ ɜɚɥɨɜ 

 

1.3 ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 
 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ – ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɪɝɚɧ, ɤɨɬɨɪɵɣ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɭɬɟɦ ɢɡɦɟɧɟɧɢɹ 

ɜɟɥɢɱɢɧɵ ɪɚɫɯɨɞɚ ɢ ɰɢɪɤɭɥɹɰɢɢ ɩɨɬɨɤɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

ȼ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧɚɯ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɫɥɭɠɢɬ ɞɥɹ: 

1. ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɢ ɫɨɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɰɢɪɤɭɥɹɰɢɢ ɩɟɪɟɞ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɝɪɭɡɤɨɣ ɧɚ ɚɝɪɟɝɚɬ;  

2. ɩɪɟɤɪɚɳɟɧɢɹ ɞɨɫɬɭɩɚ ɜɨɞɵ ɤ ɪɚɛɨɱɟɦɭ ɤɨɥɟɫɭ, ɢ ɨɫɬɚɧɨɜɤɢ ɬɭɪɛɢɧɵ;  

3. ɡɚɳɢɬɵ ɚɝɪɟɝɚɬɚ ɨɬ ɪɚɡɝɨɧɚ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
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ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ  ɥɨɩɚɬɤɢ,  ɦɟɯɚɧɢɡɦɵ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɬɨɤ, ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ, ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɧɢɠɧɟɟ ɤɨɥɶɰɨ ɢ ɨɩɨɪɭ 

ɩɨɞɩɹɬɧɢɤɚ. 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɶɰɟɜɨɝɨ ɪɹɞɚ ɥɨɩɚɬɨɤ ɨɛɬɟɤɚɟɦɨɣ 

ɮɨɪɦɵ, ɤɨɬɨɪɵɟ ɩɨɜɨɪɚɱɢɜɚɸɬɫɹ ɜɨɤɪɭɝ ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɩɨɞ ɨɩɪɟɞɟɥɟɧɧɵɦ(ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ) ɭɝɥɨɦ, ɨɞɢɧɚɤɨɜɵɦ ɞɥɹ 

ɜɫɟɯ ɥɨɩɚɬɨɤ. ɐɚɩɮɵ ɥɨɩɚɬɨɤ ɢɦɟɸɬ ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɬɭɥɤɢ, ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ 

ɜɟɪɯɧɟɦ ɤɨɥɶɰɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ, ɢ ɜ ɧɢɠɧɟɦ 

ɤɨɥɶɰɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ 

ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɧɟɨɛɯɨɞɢɦɚ ɬɳɚɬɟɥɶɧɚɹ ɩɪɢɝɨɧɤɚ ɥɨɩɚɬɨɤ 

ɢɥɢ ɩɪɢɦɟɧɟɧɢɟ  ɭɩɪɭɝɢɯ ɭɩɥɨɬɧɟɧɢɣ. ɋɩɟɰɢɚɥɶɧɵɣ ɦɟɯɚɧɢɡɦ, ɞɟɣɫɬɜɭɸɳɢɣ 

ɨɬ ɦɚɫɥɹɧɧɵɯ ɫɟɪɜɨɦɨɬɪɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɧɚɩɪɚɜɥɹɸɳɢɦ 

ɚɩɩɚɪɚɬɨɦ . ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɚɹ ɢ ɯɨɪɨɲɨ ɜɵɩɨɥɧɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɱɧɨɣ ɢ 

ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɜɟɥɢɱɢɧɭ ɤɩɞ ɬɭɪɛɢɧɵ. Ȼɨɥɶɲɢɟ ɩɪɨɬɟɱɤɢ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɧɟɭɞɚɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɤɩɞ 

ɬɭɪɛɢɧɵ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɹɜɢɬɶɫɹ ɩɪɢɱɢɧɨɣ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ. 

 

1.4 Ʉɪɵɲɤɚ ɬɭɪɛɢɧɵ  
 

ɋɜɚɪɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡ ɱɟɬɵɪɟɯ ɱɚɫɬɟɣ, ɫɤɪɟɩɥɟɧɧɵɯ ɛɨɥɬɨɜɵɦɢ 

ɮɥɚɧɰɟɜɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɜɵɩɨɥɧɟɧɚ ɢɡ ɥɢɫɬɨɜɨɣ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. Ⱦɥɹ 

ɭɞɚɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɢɡ ɤɪɵɲɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɚɦɨɫɥɢɜ. 
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2 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ 
 

2.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 
 

Ɉɫɧɨɜɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɸɬɫɹ: 𝐻 − ɪɚɛɨɱɢɣ ɧɚɩɨɪ, ɦ; ܳ − ɪɚɫɯɨɞ ɜɨɞɵ, ɦ
య

ɫ
; 𝑁Т − ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɬɭɪɛɢɧɵ, ɤɜɬ; 

кɩɞТ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɭɪɛɢɧɵ; ݊ − ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ; 𝐷ଵ − ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ; ݊௦ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˄˞˔˕˓ˑ˘ˑˇːˑ˔˕ˋ; 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

Ɋɚɛɨɱɢɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɞɥɹ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ - ɪɚɡɧɨɫɬɶɸ ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɢɣ ɩɨɬɨɤɚ ɩɪɢ ɜɯɨɞɟ ɜ 

ɬɭɪɛɢɧɧɭɸ ɤɚɦɟɪɭ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɭɪɛɢɧɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 

Ɋɚɫɯɨɞ ɜɨɞɵ - ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɩɪɨɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 

ɬɭɪɛɢɧɵ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

Ɇɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ ɧɚ ɜɚɥɭ - ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɥɭɱɚɟɦɚɹ ɜ ɬɭɪɛɢɧɟ ɢ 

ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ. 

Ʉɩɞ- ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɟɪɹɦɢ ɦɨɳɧɨɫɬɢ: 

ɨɛɴɟɦɧɵɦɢ ɩɨɬɟɪɹɦɢ, ɜɵɡɵɜɚɟɦɵɦɢ ɭɬɟɱɤɨɣ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ 

ɱɟɪɟɡ ɡɚɡɨɪɵ ɜ ɬɭɪɛɢɧɟ ɦɟɠɞɭ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɢ ɧɟɩɨɞɜɢɠɧɨɣ ɟɟ ɱɚɫɬɶɸ; 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɩɨɬɟɪɹɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɜɹɡɤɨɫɬɶɸ ɜɨɞɵ ɢ 

ɹɜɥɹɸɳɢɦɢɫɹ ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɩɨ ɟɝɨ ɩɭɬɢ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

ɬɭɪɛɢɧɵ; 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɨɬɟɪɹɦɢ, ɫɨɫɬɨɹɳɢɦɢ ɢɡ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɧɚ 

ɦɟɯɚɧɢɱɟɫɤɨɟ ɬɪɟɧɢɟ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɬɭɪɛɢɧɵ ɢ ɜ ɩɨɞɩɹɬɧɢɤɟ, ɢ ɧɚ 
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ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɬɪɟɧɢɟ ɜ ɡɚɡɨɪɚɯ ɦɟɠɞɭ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɢ ɧɟɩɨɞɜɢɠɧɵɦɢ 

ɱɚɫɬɹɦɢ ɬɭɪɛɢɧɵ. 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧ -ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜɚɥɚ ɬɭɪɛɢɧɵ ɜ ɨɞɧɭ ɦɢɧɭɬɭ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ - 

ɧɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɜɯɨɞɧɵɦ ɤɪɨɦɤɚɦ ɟɝɨ ɥɨɩɚɫɬɟɣ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɚ 

ɬɭɪɛɢɧɵ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬ ɧɚɱɚɥɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɬɭɪɛɢɧɟ 

ɹɜɥɟɧɢɹ ɤɚɜɢɬɚɰɢɢ 

 
2.2 Ȼɵɫɬɪɨɯɨɞɧɨɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ 
  

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɤɚɱɟɫɬɜ ɬɭɪɛɢɧɵ ɩɨ ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ 

ɬɭɪɛɢɧ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɪɚɜɟɧ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 

ɞɚɧɧɨɝɨ ɬɢɩɚ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɹ ɩɨɞ ɧɚɩɨɪɨɦ ɜ 1ɦ, ɪɚɡɜɢɜɚɟɬ ɦɨɳɧɨɫɬɶ ɜ 1ɥ.ɫ. 

ɗɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɵɛɨɪɚ ɬɭɪɛɢɧ, ɬɚɤ ɤɚɤ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɫɪɚɜɧɟɧɢɟ ɜɫɟɯ ɬɢɩɨɜ ɢ ɫɟɪɢɣ ɬɭɪɛɢɧ, ɢ 

ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɩɨ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ, ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ ɜ ɤɢɥɨɜɚɬɬɚɯ ɤɨɷɮɮɢɰɢɟɧɬ 

ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɛɭɞɟɬ ɪɚɜɟɧ: 

 ݊௦ = ͳ,ͳ͸͹ 𝑛𝐻 √𝑁√𝐻ర                                                                                             (2.1) 

 

Ɉɩɪɟɞɟɥɹɹ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶ ɬɭɪɛɢɧɵ ɱɟɪɟɡ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɥɭɱɚɟɦ: 

 ݊௦ = ͵,͸ͷ݊ √ொ√𝐻యర                                                                                             (2.2) 
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ȼ ɩɪɢɜɟɞɟɧɧɵɯ ɜɟɥɢɱɢɧɚɯ ɢ ɫ ɭɱɟɬɨɦ ɤɩɞ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ 

ɪɚɜɟɧ: 

 ݊௦ = ͵,͸ͷ݊ଵ′ √ܳଵ′ кɩɞ                                                                                     (2.3)  

                

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ, 

ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɢ ɧɚɩɨɪɚ, ɢ ɦɟɧɹɟɬ ɫɜɨɸ ɜɟɥɢɱɢɧɭ ɩɪɢ ɢɯ ɢɡɦɟɧɟɧɢɹɯ, 

ɫɪɚɜɧɢɜɚɬɶ ɬɭɪɛɢɧɵ ɨɞɧɨɝɨ ɬɢɩɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɫɥɟɞɭɟɬ, 

ɜɵɱɢɫɥɹɹ ɟɝɨ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɠɢɦɨɜ. Ɉɛɵɱɧɨ ɤɨɷɮɮɢɰɢɟɧɬ 

ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ ɩɪɢ 

ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. 

ɍɜɟɥɢɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɩɪɢ ɧɟɢɡɦɟɧɧɵɯ ɡɚɞɚɧɧɵɯ 

ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɨɪɟ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɬɭɪɛɢɧɭ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ 

ɜɪɚɳɟɧɢɹ, ɦɟɧɶɲɢɦɢ ɝɚɛɚɪɢɬɚɦɢ ɢ ɜɟɫɨɦ. ɂɡ ɮɨɪɦɭɥɵ (2.3) ɜɢɞɧɨ, ɱɬɨ 

ɩɨɜɵɲɟɧɢɟ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɭɜɟɥɢɱɟɧɢɟɦ ɤɚɤ ɫɤɨɪɨɫɬɢ 

ɜɪɚɳɟɧɢɹ, ɬɚɤ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ. 

ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɬɟɧɞɟɧɰɢɟɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɝɢɞɪɨɬɭɪɛɨɫɬɪɨɟɧɢɢ 

ɹɜɥɹɟɬɫɹ ɫɬɪɟɦɥɟɧɢɟ ɤ ɩɨɜɵɲɟɧɢɸ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɬɭɪɛɢɧ. Ɉɞɧɚɤɨ ɩɪɢ 

ɩɨɜɵɲɟɧɢɢ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɬɭɪɛɢɧɵ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɷɬɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɪɧɸ 

ɤɜɚɞɪɚɬɧɨɦɭ ɢɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɬɭɪɛɢɧɵ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ, ɬɨɝɞɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɬɨɥɶɤɨ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɜɟɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ 

ɞɨɫɬɢɝɚɟɬɫɹ ɥɢɲɶ ɪɨɫɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 
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2.3 ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ 

 

ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɢɡ 

ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɜ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɤɚɤ ɩɪɢ ɪɚɛɨɬɚɸɳɟɣ, ɬɚɤ ɢ ɩɪɢ 

ɨɫɬɚɧɨɜɥɟɧɧɨɣ ɬɭɪɛɢɧɟ. Ɉɧɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɭɩɥɨɬɧɟɧɢɣ: ɪɚɛɨɱɟɝɨ ɢ 

ɪɟɦɨɧɬɧɨɝɨ 

Ⱦɥɹ ɪɚɛɨɱɟɝɨ ɭɩɥɨɬɧɟɧɢɹ ɜɨɪɨɬɧɢɤɨɜɨɝɨ ɬɢɩɚ, ɭɩɥɨɬɧɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ 

ɹɜɥɹɸɬɫɹ ɞɜɟ ɪɟɡɢɧɨɜɵɟ ɢɥɢ ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɦɚɧɠɟɬɵ. Ɉɬɜɟɬɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɧɟɪɠɚɜɟɸɳɟɣ 

ɧɚɩɥɚɜɤɢ ɜɚɥɚ ɬɭɪɛɢɧɵ. Ⱦɥɹ ɫɦɚɡɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɜɨɞ ɱɢɫɬɨɣ ɜɨɞɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɪɟɡɢɧɨɜɵɦɢ 

ɦɚɧɠɟɬɚɦɢ. Ɋɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪɚɫɯɨɞɨɦɟɪɚɦɢ ɢ 

ɞɚɬɱɢɤɚɦɢ ɞɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɤɚɠɞɨɣ ɜɟɬɤɟ ɩɨɞɜɨɞɹɳɟɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɦɚɧɨɦɟɬɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɳɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɦɚɡɤɢ ɜ ɜɟɪɯɧɟɣ ɪɟɡɢɧɨɜɨɣ ɦɚɧɠɟɬɟ ɜɵɩɨɥɧɟɧɵ 12 

ɧɚɤɥɨɧɧɵɯ ɬɪɟɭɝɨɥɶɧɵɯ ɩɪɨɩɢɥɨɜ. ɇɟɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɱɢɫɬɨɣ ɜɨɞɵ ɩɨɩɚɞɚɟɬ 

ɜ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɜ ɜɢɞɟ ɩɪɨɬɟɱɟɤ. Ʉɨɦɩɨɧɨɜɤɚ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɬɭɪɛɢɧɵ 

ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɞɨɫɬɭɩɧɨɫɬɢ ɤɨ ɜɫɟɦ ɟɝɨ ɭɡɥɚɦ, ɧɭɠɞɚɸɳɢɦɫɹ ɜ  

ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɪɢ ɧɚɥɚɞɤɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɟɦɨɧɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɣ ɬɭɪɛɢɧɟ. 

Ɉɧɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɜɢɡɢɸ ɢ ɡɚɦɟɧɭ ɞɟɬɚɥɟɣ ɪɚɛɨɱɟɝɨ ɭɩɥɨɬɧɟɧɢɹ ɛɟɡ 

ɨɩɨɪɨɠɧɟɧɢɹ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɝɟɪɦɟɬɢɡɚɰɢɸ 

ɩɪɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɫ ɪɚɛɨɱɢɦ ɭɩɥɨɬɧɟɧɢɟɦ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ 

ɬɭɪɛɢɧɵ. ɍɩɥɨɬɧɹɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɫɥɭɠɢɬ ɪɟɡɢɧɨɜɵɣ ɲɥɚɧɝ, ɜ ɤɨɬɨɪɵɣ 

ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɭɩɥɨɬɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɞɚ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɢɫɬɟɦɵ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɂɚɛɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɤɨɥɥɟɤɬɨɪɚ ɜ ɲɚɯɬɟ 

ɬɭɪɛɢɧɵ. Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɩɨɞɜɨɞɢɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɦɚɧɨɦɟɬɪɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɳɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɚɬɱɢɤɚɦɢ-

ɪɟɥɟ ɪɚɫɯɨɞɚ ɢ ɞɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɨɞɜɨɞɹɳɢɯ ɩɚɬɪɭɛɤɚɯ. Ⱦɥɹ 
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ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɨɞɜɨɞɢɦɨɣ ɜɨɞɵ, ɧɚ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ( ɜ 

ɲɚɯɬɟ) ɭɫɬɚɧɨɜɥɟɧ ɞɜɭɯɤɚɦɟɪɧɵɣ ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

 

2.4 ɉɨɞɲɢɩɧɢɤɢ 

 

ȼ  ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɝɥɚɜɧɵɯ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɚ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɧɚɞɥɟɠɢɬ ɬɭɪɛɢɧɟ, ɞɪɭɝɨɣ 

ɝɟɧɟɪɚɬɨɪɭ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɜɚ ɜɢɞɚ 

ɩɨɞɲɢɩɧɢɤɨɜ: ɛɚɛɛɢɬɨɜɵɟ ɧɚ ɠɢɞɤɨɣ ɢɥɢ ɝɭɫɬɨɣ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɟ ɢ ɪɟɡɢɧɨɜɵɟ 

ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɦɨɠɟɬ ɛɵɬɶ 

ɨɛɟɫɩɟɱɟɧɚ ɞɨɫɬɚɬɨɱɧɨ ɱɢɫɬɚɹ ɫɦɚɡɨɱɧɚɹ ɜɨɞɚ, ɜ ɩɪɚɤɬɢɤɟ ɛɨɥɶɲɟ ɩɪɢɦɟɧɹɸɬ  

ɪɟɡɢɧɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ - ɛɨɥɟɟ ɩɪɨɫɬɵɟ, ɷɤɨɧɨɦɢɱɧɵɟ ɢ ɭɞɨɛɧɵɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
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3 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɤɚ ɜɨɞɵ, ɭɱɟɬ ɩɪɨɬɟɱɟɤ 

 

3.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɤɚ ɜɨɞɵ  

 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɬɚ ɫɬɨɤɚ ɜɨɞɵ ɧɚ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɹɜɥɹɸɬɫɹ ɤɨɧɬɪɨɥɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, , ɩɨɥɭɱɟɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɜɨɞɧɨɝɨ ɫɬɨɤɚ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 

ɪɚɫɲɢɪɟɧɢɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɢ ɭɬɨɱɧɟɧɢɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɞɨɬɨɤɚ.  

Ɉɪɝɚɧɢɡɚɰɢɹ ɭɱɟɬɚ ɫɬɨɤɚ ɱɟɪɟɡ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɢ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɋɌɈ ɊɭɫȽɢɞɪɨ 04.02.75-2012. 

ɍɱɢɬɵɜɚɟɦɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɬɨɤɚ ɜɨɞɵ ɱɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ 

ɹɜɥɹɸɬɫɹ: 

- ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɨɬɭɪɛɢɧɵ;  

- ɪɚɫɯɨɞɵ ɱɟɪɟɡ ɜɫɟ ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɨɞɨɫɥɢɜɧɵɟ ɢ 

ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɤɥɸɱɚɹ ɫɨɨɪɭɠɟɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

(ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɲɭɝɨɫɛɪɨɫɵ, ɩɪɨɦɵɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 

ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɲɥɸɡɵ, ɩɥɨɬɨɯɨɞɵ, ɛɪɟɜɧɨɫɩɭɫɤɢ);  

- ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ) ɧɭɠɞɵ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  

- ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ (ɱɟɪɟɡ ɨɫɧɨɜɚɧɢɟ ɢ ɬɟɥɨ ɝɪɭɧɬɨɜɵɯ, ɛɟɬɨɧɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ); 

- ɪɚɫɯɨɞ (ɩɪɨɬɟɱɤɢ, ɭɬɟɱɤɢ) ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɬɜɨɪɨɜ, ɡɚɤɪɵɬɵɟ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ ɝɢɞɪɨɬɭɪɛɢɧ 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɭɱɟɬɚ ɫɬɨɤɚ ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɬɪɟɛɭɟɬɫɹ: 
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- ɧɚɥɢɱɢɟ ɡɚɜɨɞɫɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, 

ɭɬɨɱɧɟɧɧɵɯ ɧɚɬɭɪɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ ɢɥɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

- ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɬɭɪɛɢɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ 

ɪɚɫɯɨɞɚ ɜɨɞɵ ɫ ɩɨɤɚɡɵɜɚɸɳɢɦɢ ɢ ɫɭɦɦɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ;  

- ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ; 

- ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɩɚɞɨɜ ɧɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɤɚɯ. 

ɍɱɟɬ ɫɬɨɤɚ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ, 

ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚ ɤɚɠɞɵɟ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɫɭɬɤɢ ɫ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ.  

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢɡɦɟɪɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ, ɞɨ ɢɯ ɭɫɬɚɧɨɜɤɢ ɪɚɫɯɨɞ ɜɨɞɵ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ɋɚɫɯɨɞɵ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɬɜɨɪɨɜ ɢ ɡɚɤɪɵɬɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ 

ɝɢɞɪɨɬɭɪɛɢɧ (ɩɪɨɬɟɱɤɢ, ɭɬɟɱɤɢ) ɢɡɦɟɪɹɸɬɫɹ ɢɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɦ 

ɫɩɨɫɨɛɨɦ. 

 

3.2 ɍɱɟɬ ɭɬɟɱɟɤ (ɩɪɨɬɟɱɟɤ) ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ ɢ 
ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɬɜɨɪɨɜ 

 

ɇɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨɞɥɟɠɚɬ ɭɱɟɬɭ ɭɬɟɱɤɢ ɱɟɪɟɡ ɡɚɤɪɵɬɵɟ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɡɚ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɢɯ ɜ ɪɟɡɟɪɜɟ, 

ɪɟɦɨɧɬɟ, ɚ  ɬɚɤɠɟ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɬɜɨɪɨɜ. 

 Ɋɚɫɯɨɞ ɭɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɫɥɟɞɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɪɹɬɶ.  

ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɭɬɟɱɟɤ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɟ ɚɩɩɚɪɚɬɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Qɭɬ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

резɭɬ ПqQ . ,                                                                                              (3.1) 
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ɝɞɟ q – ɢɡɦɟɪɟɧɧɵɣ ɪɚɫɯɨɞ ɭɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɚɝɪɟɝɚɬɚ, ɦ3/ɫ; 

Пɪɟɡ – ɱɢɫɥɨ ɱɚɫɨɜ ɩɪɨɫɬɨɹ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ ɜ ɪɟɡɟɪɜɟ ɢɥɢ ɪɟɦɨɧɬɟ. 

ɍɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɬɳɚɬɟɥɶɧɨ ɩɪɢɝɧɚɧɵ ɩɨ ɜɫɟɦɭ 

ɤɨɧɬɭɪɭ ɤ ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ ɢ ɫɨɩɪɢɤɚɫɚɸɳɢɦɫɹ ɤɪɨɦɤɚɦ ɫɟɤɰɢɢ.  

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ (ɛɨɤɨɜɵɯ, ɜɟɪɯɧɟɝɨ, 

ɧɢɠɧɟɝɨ) ɨɛɹɡɚɬɟɥɶɧɚ ɩɪɢ ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɟ ɫɨɫɬɨɹɧɢɹ ɩɥɨɫɤɢɯ ɢ 

ɫɟɝɦɟɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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4 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɡɥɵ ɚɝɪɟɝɚɬɚ 

 

 4.1 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ɉɰɟɧɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɞɥɟɠɚɬ: 

-Ɂɚɤɥɚɞɧɵɟ ɱɚɫɬɢ; 

-Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ; 

-ȼɚɥ ɬɭɪɛɢɧɵ: 

-ɂɡɧɨɫ ɲɟɣɤɢ ɜɚɥɚ ɜ ɡɨɧɟ ɪɚɛɨɱɟɝɨ ɭɩɥɨɬɧɟɧɢɹ; 

-ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ: 

-ɉɥɨɬɧɨɫɬɶ ɩɪɢɥɟɝɚɧɢɹ ɥɨɩɚɬɨɤ ɞɪɭɝ ɤ ɞɪɭɝɭ ɩɪɢ ɡɚɤɪɵɬɨɦ ɫ ɧɚɬɹɝɨɦ 

ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ; 

-Ɍɨɪɰɟɜɵɤ ɡɚɡɨɪɵ ɦɟɠɞɭ ɥɨɩɚɬɤɚɦɢ ɢ ɤɪɵɲɤɨɣ, ɥɨɩɚɬɤɚɦɢ ɢ ɧɢɠɧɢɦ 

ɤɨɥɶɰɨɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ; 

-ɋɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɬɟɣ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɢ ɧɢɠɧɟɝɨ ɤɨɥɶɰɚ 

ɧɚɩɪɚɜɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ; 

-ɋɨɫɬɨɹɧɢɟ ɭɩɥɨɬɧɟɧɢɣ ɬɨɪɰɨɜ ɥɨɩɚɬɨɤ ɜ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ ɢ ɧɢɠɧɟɦ 

ɤɨɥɶɰɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ; 

-ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ: 

-ɋɨɫɬɨɹɧɢɟ ɢ ɜɟɥɢɱɢɧɭ ɢɡɧɨɫɚ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɤɨɥɟɰ; 

-ɋɨɫɬɨɹɧɢɟ ɲɥɚɧɝɚ ɪɟɦɨɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ(ɩɪɨɜɟɪɢɬɶ ɞɚɜɥɟɧɢɟɦ 0,5 -

Ɇɉɚ(5ɤɝɦ/ɫɦ2); 

-Ʉɨɧɰɟɧɬɪɢɱɧɨɫɬɶ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɧɟɩɨɞɜɢɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɭɩɥɨɬɧɟɧɢɹ 

ɢ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɚɥɚ; 

-ɋɨɫɬɨɹɧɢɟ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɢɯ ɡɚɬɹɝ ɢ ɫɬɨɩɨɪɟɧɢɟ; 

Ɍɪɭɛɨɩɪɨɜɨɞɵ: 

-Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
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4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɡɥɵ ɚɝɪɟɝɚɬɚ 

 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 - Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɬɟɱɟɤ 

1) Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɬɪɟɳɢɧɵ ɧɢɠɧɟɝɨ ɤɨɥɶɰɚ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, 

ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ 

ȼɵɛɨɪɤɚ ɞɟɮɟɤɬɚ ɫ ɤɨɧɬɪɨɥɟɦ ɩɨɥɧɨɬɵ ɟɝɨ ɭɞɚɥɟɧɢɹ ɢ 

ɡɚɜɚɪɤɚ ɨɞɧɨɪɨɞɧɵɦ ɷɥɟɤɬɪɨɞɨɦ. 

2)ɬɨɪɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ 

ɧɢɠɧɢɦ ɤɨɥɶɰɨɦ ɢ ɥɨɩɚɬɤɨɣ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɋɟɝɭɥɢɪɨɜɤɚ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɥɨɩɚɬɤɢ 

3) Ɍɨɪɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ 

ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ ɢ ɥɨɩɚɬɤɨɣ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɋɟɝɭɥɢɪɨɜɤɚ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɥɨɩɚɬɤɢ 

4) ɉɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɥɨɩɚɬɨɤ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɂɚɦɟɧɢɬɶ ɢɡɧɨɲɟɧɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɩɪɢ ɩɥɚɧɨɜɨɦ 

ɪɟɦɨɧɬɟ 

5) ɉɪɨɬɟɱɤɢ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 

ɜɟɪɯɧɢɯ ɰɚɩɮ ɥɨɩɚɬɨɤ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɂɚɦɟɧɚ ɧɚ ɧɨɜɵɟ 

6)ɉɪɨɬɟɱɤɢ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 

ɥɨɩɚɬɨɤ ɩɨ ɬɨɪɰɚɦ ɡɚɤɪɵɬɨɝɨ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ  

Ɂɚɦɟɧɚ ɧɚ ɧɨɜɵɟ 

 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 - Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ 

ɜɚɥɚ 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɢ 

ɭɡɥɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɬɟɱɟɤ 

1) Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɩɨɞɜɨɞɹɳɟɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɇɚɥɚɞɢɬɶ ɫɢɫɬɟɦɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

2)Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ 

ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ 

Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɪɚɫɯɨɞ 

3)) Ɍɨɪɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ 

ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ ɢ ɥɨɩɚɬɤɨɣ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

Ɋɟɝɭɥɢɪɨɜɤɚ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɥɨɩɚɬɤɢ 

4) ɢɡɧɨɫ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ 

Ɂɚɦɟɧɢɬɶ ɧɚ ɧɨɜɵɟ 

5) ɂɡɧɨɫ ɲɟɣɤɢ ɜɚɥɚ ɍɫɬɚɧɨɜɢɬɶ ɩɨɞɫɬɚɜɤɭ ɩɨɞ ɭɩɥɨɬɧɟɧɢɟ 

6)Ʉɨɧɰɟɧɬɪɢɱɧɨɫɬɶ 

ɧɟɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɚɥɚ  

Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪɵ 

 

ɉɪɨɬɟɱɤɢ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɜɢɡɭɚɥɶɧɨ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ 

ɭɪɨɜɧɹ ɜɨɞɵ ɧɚ ɤɪɵɲɤɟ, ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɜɵɩɨɥɧɹɟɬ ɞɟɣɫɬɜɢɹ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

-ɭɱɟɫɬɶ ɤɚɤɢɟ ɫɨɛɵɬɢɹ ɩɪɟɞɲɟɫɬɜɨɜɚɥɢ ɩɨɹɜɥɟɧɢɸ ɫɢɝɧɚɥɚ ɨ ɩɨɜɵɲɟɧɢɢ  

ɭɪɨɜɧɹ ɜɨɞɵ. 

-ɨɫɦɨɬɪɟɬɶ ɫɨɫɬɨɹɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ, ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɱɢɧɭ ɩɨɹɜɥɟɧɢɹ 

ɜɨɞɵ. 

-ɩɪɢ ɭɝɪɨɡɟ ɡɚɬɨɩɥɟɧɢɹ ɥɟɤɚɠɧɨɝɨ ɚɝɪɟɝɚɬɚ ɨɬɤɥɸɱɢɬɶ ɥɟɤɚɠɧɵɣ ɧɚɫɨɫ.  

-ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɞɜɢɠɧɨɣ ɞɪɟɧɚɠɧɵɣ ɧɚɫɨɫ ɢ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɬɤɚɱɤɭ ɜɨɞɵ ɫ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. 

ȼ ɫɥɭɱɚɟ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɜɨɞɵ ɭɪɨɜɧɹ ɜɨɞɵ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ( 

ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɞɚɬɱɢɤɨɜ ɜɨɞɵ) ɢɥɢ ɜ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ 

ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɢɥɢ ɰɚɩɮ ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ, ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ 
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ɞɨɥɠɟɧ, ɩɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɞɢɫɩɟɬɱɟɪɨɦ ɈȾɍ, ɩɪɨɢɡɜɟɫɬɢ ɪɚɡɝɪɭɡɤɭ( ɛɟɡ 

ɢɡɦɟɧɟɧɢɹ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ)  ɢ ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɜɨɞɵ ɞɨ ɭɫɬɚɜɤɢ ɚɜɚɪɢɣɧɨ-ɜɵɫɨɤɨɝɨ 

ɭɪɨɜɧɹ ɝɢɞɪɨɚɝɪɟɝɚɬ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɥɸɱɟɧ. 
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5 ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9 ɩɪɢ ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ: 
- ɐɟɥɶ ɢɡɦɟɪɟɧɢɣ: 

- ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɛɴɟɦɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  

- ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ: 

- Ƚɢɞɪɨɚɝɪɟɝɚɬ ɜ ɪɟɦɨɧɬɟ; 

- Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ ɨɩɭɳɟɧ; 

- ȼɨɞɨɜɨɞ ɡɚɩɨɥɧɟɧ ɞɨ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

- ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɤɪɵɬ; 

- ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ: 

- ɂɡɦɟɧɢɬɶ ɧɚɫɬɪɨɣɤɢ ɡɚɩɢɫɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ; 

- ȼ ɤɨɥɨɧɤɟ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɤɥɸɱɢɬɶ ɩɧɟɜɦɨɬɨɪɦɨɡɚ; 

- ɋɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨ 14 ˍˆ˔/˔ˏ𝟐: 

- ɍɫɬɚɧɨɜɢɬɶ ɤɥɸɱ ɭɩɪɚɜɥɟɧɢɹ ɜ "ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ" ɜ ɩɨɥɨɠɟɧɢɟ 

"ɪɭɱɧɨɟ"; 

- Ʉɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɦ ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɨɬɤɪɵɬɶ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɧɚ 3 %; 

 - ɇɚ ɩɚɧɟɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɩɨɪɨɠɧɟɧɢɹ 

ɜɨɞɨɜɨɞɚ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ; 

- ɉɪɢ ɞɚɜɥɟɧɢɢ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 14 ˍˆ˔/˔ˏ𝟐: 

- Ʉɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚɤɪɵɬɶ ɷɥɟɤɬɪɨɧɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ ɞɨ ɧɭɥɹ; 

- ɍɫɬɚɧɨɜɢɬɶ ɤɥɸɱ ɭɩɪɚɜɥɟɧɢɹ "ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ" ɜ ɩɨɥɨɠɟɧɢɟ 

"ɦɟɫɬɧɨɟ" ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɥɭɱɚɣɧɨɝɨ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɨɬ ɤɥɸɱɟɣ ɢ ɤɧɨɩɨɤ; 
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- ȼ ɬɟɱɟɧɢɢ ɱɚɫɚ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪ; 

- ɋɧɹɬɶ ɞɚɜɥɟɧɢɟ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨ  ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ: 

- ɍɫɬɚɧɨɜɢɬɶ ɤɥɸɱ ɭɩɪɚɜɥɟɧɢɹ ɜ "ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ" ɜ ɩɨɥɨɠɟɧɢɟ 

"ɪɭɱɧɨɟ"; 

- Ʉɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɦ ɨɝɪɚɧɢɱɢɬɟɥɟɦ ɨɬɤɪɵɬɶ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɧɚ 3 %; 

- ɇɚ ɩɚɧɟɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɨɩɨɪɨɠɧɟɧɢɹ 

ɜɨɞɨɜɨɞɚ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ; 

- ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɰɟɫɫɚ ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɜɨɞɚ:   

- Ʉɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɡɚɤɪɵɬɶ ɷɥɟɤɬɪɨɧɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ ɞɨ ɧɭɥɹ; 

- ɍɫɬɚɧɨɜɢɬɶ ɤɥɸɱ ɭɩɪɚɜɥɟɧɢɹ "ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ" ɜ ɩɨɥɨɠɟɧɢɟ 

"ɦɟɫɬɧɨɟ" ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɥɭɱɚɣɧɨɝɨ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɨɬ ɤɥɸɱɟɣ ɢ ɤɧɨɩɨɤ; 

- Ɉɬɤɥɸɱɢɬɶ ɩɧɟɜɦɨɬɨɪɦɨɡɚ ɜ ɤɨɥɨɧɤɟ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

- ȼ ɲɚɯɬɟ ɬɭɪɛɢɧɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɚɥɨɠɢɬɶ ɫɬɨɩɨɪɵ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ; 

- Ɉɤɨɧɱɚɧɢɟ ɪɚɛɨɬ: 

- ɋɞɟɥɚɬɶ ɡɚɩɢɫɶ ɨɛ ɨɤɨɧɱɚɧɢɢ ɢɡɦɟɪɟɧɢɣ ɜ ɠɭɪɧɚɥɟ ɪɟɦɨɧɬɨɜ; 

- ȼɟɪɧɭɬɶ ɢɫɯɨɞɧɵɟ ɧɚɫɬɪɨɣɤɢ; 

- ɋɨɛɪɚɬɶ ɞɚɧɧɵɟ ɩɨ ɞɚɜɥɟɧɢɸ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

- ɂɫɩɨɥɶɡɭɹ "Ɇɟɬɨɞɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ" ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ɦɟɬɨɞɨɦ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ;  

- ɉɪɟɞɨɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɜ ɝɪɭɩɩɭ ɪɟɠɢɦɨɜ ɨɩɟɪɚɬɢɜɧɨɣ 

ɫɥɭɠɛɵ. 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ȽȺ №9 ɋɒȽɗɋ ɩɨɫɥɟ ɪɟɦɨɧɬɚ: 
- ɐɟɥɶ ɢɡɦɟɪɟɧɢɣ:  

- ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɛɴɟɦɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 
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ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ; 

- ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ: 

- ɝɢɞɪɨɚɝɪɟɝɚɬ №9 ɜ ɪɟɦɨɧɬɟ; 

- ȼɨɞɨɜɨɞ ɡɚɩɨɥɧɟɧ ɞɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

- ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɤɪɵɬ; 

- ɉɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ: 

- ɍɫɬɚɧɨɜɢɬɶ ɡɚɩɢɫɶ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɫɟɪɜɟɪɚ ɛɥɨɤɚ Ɍ1 ɫ ɢɧɬɟɪɜɚɥɨɦ 30 ɫɟɤɭɧɞ; 

- ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɡɚɩɢɫɟɣ, ɪɚɡɪɟɲɚɸɳɢɯ ɡɚɩɨɥɧɟɧɢɟ ɜɨɞɨɜɨɞɚ ɞɨ  

ɭɪɨɜɧɹ ɛɶɟɮɚ; 

- Ɉɬɤɪɵɬɶ ɛɚɣɩɚɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ; 

- Ɂɚɩɨɥɧɢɬɶ ɜɨɞɨɜɨɞ ɞɨ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 14 ˍˆ˔/˔ˏ𝟐; 

- ȼ ɬɟɱɟɧɢɢ 1 ɱɚɫɚ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɟ; 

- Ɉɬɤɪɵɬɶ ɛɚɣɩɚɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ; 

- Ɂɚɩɨɥɧɢɬɶ ɜɨɞɨɜɨɞ  ɞɨ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

- ɋɞɟɥɚɬɶ ɡɚɩɢɫɶ ɨɛ ɨɤɨɧɱɚɧɢɢ ɢɡɦɟɪɟɧɢɣ ɜ ɠɭɪɧɚɥɟ ɪɟɦɨɧɬɨɜ; 

- ȼɟɪɧɭɬɶ ɢɫɯɨɞɧɵɟ ɧɚɫɬɪɨɣɤɢ; 

- ɋɨɛɪɚɬɶ ɞɚɧɧɵɟ ɩɨ ɞɚɜɥɟɧɢɸ; 

- ɂɫɩɨɥɶɡɭɹ "Ɇɟɬɨɞɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ" ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ɦɟɬɨɞɨɦ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ; 

- ɉɪɟɞɨɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɜ ɝɪɭɩɩɭ ɪɟɠɢɦɨɜ ɨɩɟɪɚɬɢɜɧɨɣ 

ɫɥɭɠɛɵ. 

Ⱥɥɝɨɪɢɦ ɪɚɫɱɟɬɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ: 

1. Ɉɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɩɪɨɜɨɞɢɬ ɢɫɩɵɬɚɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɟ  ɢ  ɜ ɢɞɟɚɥɟ 

ɩɨɜɵɲɚɟɬ ɞɢɫɤɪɟɬɧɨɫɬɶ ɡɚɩɢɫɢ; 

2. ɋɥɭɠɛɚ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɝɪɭɠɚɟɬ ɩɚɪɚɦɟɬɪ «ɞɚɜɥɟɧɢɟ 

ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ», ɛɟɪɟɬɫɹ ɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɧɢɠɟ 14 ɤɝɫ/ɫɦ2 ɢ ɞɨ 

ɤɨɧɰɚ ɢɫɩɵɬɚɧɢɣ (ɨɛɵɱɧɨ ɨɤɨɥɨ ɱɚɫɚ, ɞɚɜɥɟɧɢɟ ɧɚ ɪɚɡɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ 
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ɩɚɞɚɟɬ ɞɨ ɪɚɡɧɨɣ ɜɟɥɢɱɢɧɵ). ɉɚɪɚɥɥɟɥɶɧɨ ɫɦɨɬɪɢɬ ɩɨ ɬɪɟɧɞɚɦ, ɱɬɨ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɵɣ  ɡɚɬɜɨɪ ɨɩɭɳɟɧ, ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɤɪɵɬ. 

3. ɋɥɭɠɛɚ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɟɥɚɟɬ ɩɪɟɞɨɛɪɚɛɨɬɤɭ 

ɜɵɝɪɭɠɟɧɧɵɯ ɞɚɧɧɵɯ (ɜɵɛɢɪɚɟɬ 68 ɡɧɚɱɟɧɢɣ ɫ ɨɞɢɧɚɤɨɜɵɦ ɢɧɬɟɪɜɚɥɨɦ); 

4. ɋɥɭɠɛɚ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɬɚɜɥɹɟɬ ɞɚɧɧɵɟ ɜ 

ɲɚɛɥɨɧ xlsx ɮɚɣɥɚ, ɢ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɥɨɜɵɦɢ ɦɚɲɢɧɚɦɢ ɦɟɬɨɞɢɤɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɞɟɬ ɪɚɫɱɟɬ (ɢɡ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɜ ɪɚɫɯɨɞ).  

 ȼɚɠɧɨ, ɱɬɨ ɪɚɫɱɟɬ ɧɟ ɭɱɢɬɵɜɚɟɬ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ  

ɡɚɬɜɨɪ  (ɨɧɢ ɧɢɤɚɤ ɧɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ). Ɍ.ɟ. ɩɪɢ ɛɨɥɶɲɢɯ ɩɪɨɬɟɱɤɚɯ ɱɟɪɟɡ 

ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ  ɡɚɬɜɨɪ, ɦɨɠɧɨ «ɧɚɫɱɢɬɚɬɶ» ɦɚɥɟɧɶɤɢɟ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ 

ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ (ɬ.ɤ. ɞɚɜɥɟɧɢɟ ɛɭɞɟɬ ɩɚɞɚɬɶ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



31 
 

6 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ, ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ 

 

6.1 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ 

  
ɉɪɟɞɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɚ ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ: 

- Ɇɟɬɨɞ ɨɩɨɪɨɠɧɟɧɢɹ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɨɞɚ (ɦɟɬɨɞ 1); 

- Ɇɟɬɨɞ ɡɚɩɨɥɧɟɧɢɹ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ (ɦɟɬɨɞ 2); 

Ɇɟɬɨɞ 1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɝɢɞɪɨɦɚɲɢɧ, ɢɦɟɸɳɢɯ ɧɚɩɨɪɧɵɣ ɜɨɞɨɜɨɞ ɫ 

ɩɪɹɦɨɥɢɧɟɣɧɵɦ ɭɱɚɫɬɤɨɦ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɞɢɚɦɟɬɪɨɜ ɜɨɞɨɜɨɞɚ 

Ɇɟɬɨɞ 2 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɝɢɞɪɨɦɚɲɢɧ, ɧɟ ɢɦɟɸɳɢɯ ɧɚɩɨɪɧɨɝɨ 

ɜɨɞɨɜɨɞɚ ɢɥɢ ɢɦɟɸɳɢɯ ɤɨɪɨɬɤɢɟ ɧɚɩɨɪɧɵɟ ɜɨɞɨɜɨɞɵ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 

ɞɢɚɦɟɬɪɨɜ ɜɨɞɨɜɨɞɚ 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɩɨ ɦɟɬɨɞɭ 1 ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɩɭɳɟɧɧɵɯ 

ɳɢɬɚɯ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɨ ɢɡɦɟɧɟɧɢɸ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɫ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɢɡɦɟɪɟɧɢɟɦ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢɥɢ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɩɨ ɦɟɬɨɞɭ 2 ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɩɭɳɟɧɧɵɯ 

ɳɢɬɚɯ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɢɡɦɟɧɟɧɢɸ ɨɛɶɟɦɚ ɜɨɞɵ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ ɫ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɢɡɦɟɪɟɧɢɟɦ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɥɢ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ. 

 

6.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɡɦɟɪɟɧɢɹɦ 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɜɨɞɵ 

ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɨɫɭɲɟɧɧɨɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɦɚɲɢɧɵ, ɩɪɢ  
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ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɥɨɬɧɟɧɧɵɯ ɡɚɬɜɨɪɚɯ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɢ ɩɪɢ 

ɨɩɭɳɟɧɧɨɦ ɧɚ ɩɨɞɩɹɬɧɢɤ ɪɨɬɨɪɟ ɚɝɪɟɝɚɬɚ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɴɟɦɟ: 

-ɨɫɦɨɬɪ ɥɨɩɚɬɨɤ ɢ ɭɩɥɨɬɧɟɧɢɣ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɝɨ ɚɩɩɚɪɚɬɚ, ɡɚɦɟɧɚ 

ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɩɥɨɬɧɟɧɢɣ; 

-ɢɡɦɟɪɟɧɢɟ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɥɨɩɚɬɤɚɦɢ ɩɪɢ ɡɚɤɪɵɬɨɦ ɫ ɧɚɬɹɝɨɦ 

ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɭɜɟɥɢɱɟɧɧɵɯ ɡɚɡɨɪɨɜ ( ɩɪɢ ɧɚɬɭɪɧɵɯ 

ɢɫɩɵɬɚɧɢɹɯ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɝɭɥɢɪɨɜɤɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ); 

-ɢɡɦɟɪɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɤɚ ɬɨɪɰɟɜɵɯ ɡɚɡɨɪɨɜ ɩɪɢ ɡɚɤɪɵɬɨɦ ɧɚɩɪɚɜɥɹɸɳɟɦ 

ɚɩɩɚɪɚɬɟ; 

-ɭɫɬɚɧɨɜɤɚ ɤɪɨɧɲɬɟɣɧɚ ɫ ɢɧɞɢɤɚɬɨɪɨɦ ɧɚ ɨɛɥɢɰɨɜɤɟ ɲɚɯɬɵ 

ɝɢɞɪɨɦɚɲɢɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɨɝɢɛɚ ɤɪɵɲɤɢ ɧɚ ɞɢɚɦɟɬɪɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɟɣ 

ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ; 

-ɩɪɨɞɭɜɤɚ ɜɨɡɞɭɯɨɦ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɨɬɜɨɞɨɜ ɨɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢɥɢ 

ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ, ɭɫɬɚɧɨɜɤɚ ɦɚɧɨɦɟɬɪɚ ɢ ɩɪɨɜɟɪɤɚ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ 

ɦɚɧɨɦɟɬɪɚ; 

-ɨɩɪɟɞɟɥɟɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɢ ɞɢɚɦɟɬɪɚ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɨɞɚ ɧɚ ɦɟɪɧɨɦ 

ɭɱɚɫɬɤɟ; 

-ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ; 

-ɩɪɨɜɟɪɤɚ ɢɫɩɪɚɜɧɨɫɬɟɣ ɜɫɟɯ ɤɥɚɩɚɧɨɜ, ɡɚɞɜɢɠɟɤ ɢ ɜɟɧɬɢɥɟɣ ɡɚɛɨɪɚ ɢ 

ɫɥɢɜɚ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɭɫɬɚɧɨɜɤɚ ɢɯ ɜ ɩɨɥɨɠɟɧɢɹ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ 

ɩɨɹɜɥɟɧɢɸ ɜɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡ-ɡɚ ɩɪɨɬɟɱɟɤ 

ɜɨɞɵ ɱɟɪɟɡ  ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ. 

ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɜɨɡɞɭɯ ɢɡ 

ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɨɬɜɨɞɨɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ: 

 - Ʉ ɩɪɨɜɟɞɟɧɢɸ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɢɡɦɟɪɟɧɢɣ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, 

ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨ ɱɟɦ ɞɨɥɠɧɚ ɛɵɬɶ ɫɞɟɥɚɧɚ 

ɡɚɩɢɫɶ ɜ ɫɨɨɬɜɟɬɫɜɭɸɳɟɦ ɠɭɪɧɚɥɟ. 
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6.3 ɉɪɨɜɟɞɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢɯ ɢɡɦɟɪɟɧɢɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɨɬɦɟɬɤɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. Ʉɥɚɩɚɧ 

ɨɩɨɪɨɠɧɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɪɵɬ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɯ ɢɡɦɟɪɟɧɢɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɨɬɦɟɬɤɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

ȼɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɥɢɜ ɜɨɞɵ ɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɜ ɨɬɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ ɱɟɪɟɡ ɧɢɠɧɟɟ ɤɨɥɶɰɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɨɛɴɟɦɧɵɦɢ ɦɟɬɨɞɨɦ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɪɟɦɟɧɢ ɡɚɩɨɥɧɟɧɢɹ 

ɦɟɪɧɨɣ ɟɦɤɨɫɬɢ. ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɡɚɩɨɥɧɟɧɢɸ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɫ ɩɨɦɨɳɶɸ 

ɩɨɩɥɚɜɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɦɚɧɨɦɟɬɪɚ ɢ ɫɟɤɭɧɞɨɦɟɪɚ ɱɟɪɟɡ ɪɚɜɧɵɟ 

ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫ 

ɩɨɦɨɳɶɸ ɜɨɞɨɫɥɢɜɚ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ɜɚɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ = ͳ,Ͷℎଶ,ହ,                                                                                                   (6.1) 

 

ɝɞɟ ܳ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɦଷ/ɫ; ℎ − ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɞɨ ɜɟɪɲɢɧɵ 

ɬɪɟɭɝɨɥɶɧɢɤɚ, ɦ. 

ȼɨɞɨɫɥɢɜ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɢɥɢ 

ɨɬɫɚɫɵɜɚɳɟɣ ɬɪɭɛɟ ɢ ɭɩɥɨɬɧɟɧ ɩɨ ɤɪɨɦɤɚɦ ɩɪɢɥɟɝɚɧɢɹ ɤ ɜɨɞɨɜɨɞɭ ɢɥɢ 

ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ 

ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 

5 
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Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

ɇȻ - ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ɇɂ - ɨɬɦɟɬɤɚ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ; Ɉɂ - 

ɨɬɦɟɬɤɚ ɨɤɨɧɱɚɧɢɹ ɢɡɦɟɪɟɧɢɹ; ɇɄ - ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɥɶɰɚ ɇȺ; Ɇɇ - 

ɦɚɧɨɦɟɬɪ; z - ɤɨɨɪɞɢɧɚɬɚ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ 

ɬɪɭɛɟ. 

 Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ.  

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɩɨɥɨɠɟɧɢɟ 

ɡɚɬɜɨɪɚ ɜɟɪɯɧɟɝɨ ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

ɉɟɪɟɞ ɡɚɩɨɥɧɟɧɢɟɦ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɦɚɲɢɧɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɢɡɦɟɪɟɧɢɣ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨ ɥɸɛɨɦɭ ɢɡ ɞɜɭɯ 

ɦɟɬɨɞɨɜ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɩɨɥɨɠɟɧɢɟ ɤɪɵɲɤɢ ɝɢɞɪɨɦɚɲɢɧɵ ɩɨ ɢɧɞɢɤɚɬɨɪɭ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɜ ɲɚɯɬɟ ɝɢɛɪɨɦɚɲɢɧɵ. 
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6.4 ɉɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɹ 

 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɫ ɧɚɬɹɝɨɦ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ ɝɢɞɪɨɦɚɲɢɧ ɩɨ ɦɟɬɨɞɭ 1 ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɡɚɩɨɥɧɟɧɧɨɣ( ɧɟ ɜɵɲɟ 

ɩɨɪɨɝɚ ɜɨɞɨɩɪɢɟɦɧɢɤɚ) ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɩɪɢ ɩɨɞɧɹɬɨɦ ɳɢɬɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨ ɦɟɬɨɞɭ 1 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6 

 
Ɋɢɫɭɧɨɤ 6 - ɫɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨ 

ɦɟɬɨɞɭ 1 

ߚ  − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ; ȼȻ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ; ɇȻ - ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ɉȼ - ɨɬɦɟɬɤɚ ɩɨɪɨɝɨ ɜɨɞɨɩɪɢɟɦɧɢɤɚ; ɇɂ - 

ɨɬɦɟɬɤɚ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ; Ɉɂ - ɨɬɦɟɬɤɚ ɨɤɨɧɱɚɧɢɹ ɢɡɦɟɪɟɧɢɹ; z - ɤɨɨɪɞɢɧɚɬɚ 

ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ; ɇ - ɧɚɩɨɪ, ɫɨɡɞɚɸɳɢɣ 

ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɇȺ; Ɇɇ - ɦɚɧɨɦɟɬɪ. 
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ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɫɥɟɞɭɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɚɧɨɦɟɬɪɭ ɢ ɫɟɤɭɧɞɨɦɟɪɭ ɱɟɪɟɡ ɪɚɜɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ, 

ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɧɟ ɦɟɧɟɟ 20 ɡɚɦɟɪɨɜ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɹɬɶ ɜɟɥɢɱɢɧɭ ɩɪɨɝɢɛɚ ɤɪɵɲɤɢ ɩɨ 

ɢɧɞɢɤɚɬɨɪɭ ɢ ɭɪɨɜɧɢ ɜɟɪɯɧɨɝɨ ɢ ɧɢɠɧɟɝɨ ɛɟɮɨɜ ɩɨ ɫɬɚɧɰɢɨɧɚɪɧɵɦ 

ɭɫɬɪɨɣɫɬɜɚɦ. 

ɂɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɫ ɧɚɬɹɝɨɦ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ ɝɢɞɪɨɦɚɲɢɧ ɩɨ ɦɟɬɨɞɭ 2 ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɡɚɩɨɥɟɧɧɨɣ ɤɚɦɟɪɟ ɢ 

ɨɫɭɲɟɧɧɨɣ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ. ɓɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɧɹɬ 

ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ. 

ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ ɫɥɟɞɭɟɬ 

ɩɪɨɜɨɞɢɬɶ ɩɨ ɦɚɧɨɦɟɬɪɭ ɢ ɫɟɤɭɧɞɨɦɟɪɭ ɱɟɪɟɡ ɪɚɜɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ, ɩɪɢ 

ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɧɟ ɦɟɧɟɟ 20 ɡɚɦɟɪɨɜ. 

ɋɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨ ɦɟɬɨɞɭ 2 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7 
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Ɋɢɫɭɧɨɤ 7 - ɫɯɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨ 

ɦɟɬɨɞɭ 2 

 

ȼȻ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ɇȻ - ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ɇɂ - ɨɬɦɟɬɤɚ 

ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ; Ɉɂ - ɨɬɦɟɬɤɚ ɨɤɨɧɱɚɧɢɹ ɢɡɦɟɪɟɧɢɹ; Ɇɇ - ɦɚɧɨɦɟɬɪ; z - 

ɤɨɨɪɞɢɧɚɬɚ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ. 

 

6.5 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 

 

ȼɵɱɢɫɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɪɨɬɟɱɟɤ, ɢɡɦɟɪɟɧɧɵɯ ɩɨ ɦɟɬɨɞɭ 1 

ɇɚ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɨɞɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɩɥɨɳɚɞɶɸ 

ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ: 

 ∆𝑉 = 𝑑ܵݖ = ሺܳȼȻ − ܳНȺሻ𝑑𝑡,                                                                        (6.2) 

 



38 
 

ɝɞɟ 𝑉 − ɨɛɴɟɦ, ɦଷ; ݖ − ɤɨɨɪɞɢɧɚɬɚ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ 

ɜɨɞɨɜɨɞɟ, ɦ; ܵ = గ𝐷మ௦𝑖𝑛ఉ − ɩɥɨɳɚɞɶ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦଶ; 𝐷 − ɞɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɨɞɚ, ɦ; ߚ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɚɩɨɪɧɨɝɨ ɜɨɞɨɜɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ; ܳȼȻ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ȼȻ, ɦଷ/ɫ; ܳНȺ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ, ɦଷ/ɫ; 𝑡 − ɜɪɟɦɹ, ɫ. 

ɉɪɢ ɭɫɥɨɜɢɢ ܳȼȻ > ܳНȺ ɭɪɨɜɟɧ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɩɨɜɵɲɚɟɬɫɹ ɢ 

dz ɢɦɟɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ; 

ɩɪɢ ɭɫɥɨɜɢɢ ܳȼȻ < ܳНȺ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɫɧɢɠɚɟɬɫɹ ɢ 

dz ɢɦɟɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ; 

ɩɪɢ ɭɫɥɨɜɢɢ ܳȼȻ = ܳНȺ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɧɟ ɦɟɧɹɟɬɫɹ ɢ 

dz =0, ɬ.ɟ.  ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ. 

ɂɡ ɮɨɪɦɭɥɵ 6.2 ɫɥɟɞɭɟɬ: 

 ܳНȺ = ܳȼȻ − ܵ 𝑑௭𝑑௧                                                                                          (6.3) 

 

ɉɨ ɷɤɫɩɟɪɦɟɧɬɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ z=f(t) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɹɞ ɡɧɚɱɟɧɢɣ 

dz/dt. Ɍɨɝɞɚ ɢɦɟɹ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ܳȼȻ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɡɧɚɹ 

ɩɥɨɳɚɞɶ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ S, ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɢɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ ܳНȺ ɞɥɹ ɫɨɨɬɜɟɬɫɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ z. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɩɨ ɦɟɬɨɞɭ 1 ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ܳНȺ ɱɟɪɟɡ 

ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɜɟɥɢɱɢɧɨɣ ɧɚɩɨɪɚ ɇ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɹ: 
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ܳНȺ = 𝜇𝐹√ʹ݃𝐻,                                                                                           (6.4) 

 

ɝɞɟ 𝐻 − ɧɚɩɨɪ, ɫɨɡɞɚɸɳɢɣ ɩɪɨɬɟɱɤɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ, ɦ; ݃ − ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫଶ; 𝜇 − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 𝐹 − ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɡɚɡɨɪɨɜ, ɦଶ 

ɂɡ ɮɨɪɦɭɥ 6.3 ɢ 6.4 ɩɨɥɭɱɚɟɦ: 

 𝑑௭𝑑௧ = ொȼȻ𝑆 − 𝜇𝐹√ଶ𝑔𝑆 √𝐻.                                                                                    (6.5) 

 

ɉɪɨɜɨɞɹ ɨɞɧɨɜɪɟɦɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɨɬɦɟɬɨɤ ɜ ɜɨɞɨɜɨɞɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɱɟɪɟɡ ɪɚɜɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ, ɩɨɥɭɱɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜ 

ɜɨɞɨɜɨɞɟ z ɢ ɧɚɩɨɪɚ H ɨɬ ɜɪɟɦɟɧɢ t. 

ɉɨɫɥɟ ɷɬɨɝɨ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ              𝑑௭𝑑௧ = ݂ሺ√𝐻ሻ  

ȼ ɜɢɞɟ 

 ௭𝑖+భ−௭𝑖௧𝑖+భ−௧𝑖 = ݂ሺ√𝐻𝑖+భ−𝐻𝑖ଶ                                                                                    (6.6) 

 

ȿɫɥɢ ɜɟɥɱɢɧɵ 𝜇, 𝐹 ɢ ܵ ɫɱɢɬɚɬɶ ɩɨɬɨɹɧɧɵɦɢ, ɩɪɢɛɥɢɠɟɧɧɚɹ ɮɨɪɦɥɚ ɛɭɞɟɬ 

ɢɦɟɬɶ ɜɢɞ: 

 𝑑௭𝑑௧ = ܽ − ܾ√𝐻                                                                                             (6.7) 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ a ɢ b ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɝɪɚɮɢɤɚ ɩɪɹɦɨɣ, ɨɩɢɫɵɜɚɸɳɟɣ 

ɭɪɚɜɧɟɧɢɟɦ, ɩɨɥɭɱɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɨɫɪɟɞɧɟɧɢɟɦ ɢɥɢ ɩɨ ɦɟɬɨɞɭ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. Ƚɪɚɮɢɤ ɩɪɹɦɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ  8 
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Ɋɢɫɭɧɨɤ 8 - ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝑑௭𝑑௧ = ݂ሺ√𝐻ሻ 
 ܳȼȻ = ܽܵ                                                                                                       (6.8) 

 ܳНȺ = ܾܵ√𝐻                                                                                                 (6.9) 

 

ȼɵɱɢɫɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɪɨɬɟɱɟɤ, ɢɡɦɟɪɟɧɧɵɯ ɩɨ ɦɟɬɨɞɭ 2. 

ɂɡɦɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɨɫɬɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ: 

 ∆𝑉 = 𝑑ݖ ቀܵ + 𝑑𝑆ଶ ቁ = ሺܳНȺ + ܳНȻሻ𝑑𝑡,                                                         (6.10) 

 

ɝɞɟ 𝑉 − ɨɛɴɟɦ, ɦଷ; ݖ − ɤɨɨɪɞɢɧɚɬɚ ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɨɬɫɚɫɵɜɚɸɳɧɟɣ 

ɬɪɭɛɟ, ɦ; ܵ = గ𝐷మ௦𝑖𝑛ఉ − ɩɥɨɳɚɞɶ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɜ ɧɚɱɚɥɟ ɢɡɦɟɪɟɧɢɹ, ɦଶ; ܳȼȻ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɳɢɬ ȼȻ, ɦଷ/ɫ; ܳНȺ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ, ɦଷ/ɫ; 𝑡 − ɜɪɟɦɹ, ɫ. 

ɂɡ ɮɨɪɦɭɥɵ 6.8 ɩɨɥɭɱɚɟɦ: 
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ܳНȺ = ሺܵ + 𝑑𝑆ଶ ሻ 𝑑௭𝑑௧ − ܳНȻ                                                                            (6.11) 

 

ɉɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ z=f(t) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɹɞ ɡɧɚɱɟɧɢɣ 

dz/dt. Ɍɨɝɞɚ ɢɦɟɹ ɜɟɥɢɱɢɧɝɭ ɩɪɨɬɟɱɟɤ ܳНȻ ɱɟɪɟɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɡɧɚɹ 

ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɥɨɳɚɞɢ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ S ɨɬ ɭɪɨɜɧɹ 

ɜɨɞɵ z, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɫɤɨɦɭɸ ɜɟɥɢɱɢɧɭ ɩɪɨɬɟɱɟɤ ܳНȺ ɞɥɹ ɪɹɞɚ ɡɧɚɱɟɧɢɣ 

z. ɉɪɢ ɷɬɨɦ ɞɥɹ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɣ z ɞɨɥɠɧɵ ɩɨɥɭɱɚɬɶɫɹ ɨɞɢɧɚɤɨɜɵɟ ɜɟɥɟɱɢɧɵ 

ɩɪɨɬɟɱɟɤ ܳНȺ ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܳНА = ݂ሺݖሻ 

 

Ɋɢɫɭɧɨɤ 9 - ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܳНА = ݂ሺݖሻ 

 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɩɨ ɦɟɬɨɞɭ 2 ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɡ ɳɢɬ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ 

ɩɪɨɬɟɱɟɤ ܳНȺ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɇȺ ɩɨ ɮɨɪɦɭɥɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɪɟɡɭɥɶɬɚɬɵ ɥɸɛɵɯ ɬɪɟɯ ɫɨɫɟɞɧɢɯ ɢɡɦɟɪɟɧɢɣ z=f(t). ɉɪɢ ɪɚɡɧɵɯ ɫɨɱɟɬɚɧɢɹɯ 

ɭɪɨɜɧɟɣ z ɞɨɥɠɧɵ ɩɨɥɭɱɚɬɶɫɹ ɨɞɢɧɚɤɨɜɵɟ ɜɟɥɢɱɢɧɵ ɩɪɨɬɟɱɟɤ ܳНȺ. 

 

6.6 ɉɪɢɜɟɞɟɧɢɟ ɤ ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ ɢ ɜɵɱɢɫɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɜɟɥɢɱɢɧɵ ɩɪɨɬɟɱɟɤ 

 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɤ ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ ɛɟɡ ɭɱɟɬɚ ɢɡɦɟɧɟɧɢɹ ɬɨɪɰɟɜɵɯ 

ɡɚɡɨɪɨɜ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɬɚ ɩɪɢ Нɪаɫч ɩɪɢɛɥɢɠɟɧɧɚɹ ɮɨɪɦɭɥɚ 

ɩɪɢɦɟɬ ɜɢɞ 
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ܳНȺ
∗ = ொНȺ√𝐻ɪаɫч√𝐻 ,                                                                                           (6.12)      

       

ɝɞɟ ܳНȺ
∗ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ, ɦଷ/ɫ; ܳНȺ − ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɇȺ ɢɡɦɟɪɟɧɧɵɟ, ɦଷ/ɫ; 𝐻ɪаɫч − ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ, ɦ; 𝐻 − ɧɚɩɨɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɟ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ, ɦ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɯɨɞɭ ɜɨɞɵ 

ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɦɚɲɢɧɵ; 

 ܳНȺ
− = ொНȺ

∗ொɪаɫч
,                                                                                                  (6.13)  

                                                    

ɝɞɟ ܳНȺ
− − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ, ɦଷ/ɫ; ܳНȺ

∗ − ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɇȺ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ, ɦଷ/ɫ; ܳɪаɫч − ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɝɢɞɪɨɦɚɲɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
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7 Ɋɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9 ɩɨɫɥɟ ɜɵɜɨɞɚ ɢɡ ɪɟɦɨɧɬɚ  

 

7.1 Ɋɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9 ɩɨɫɥɟ ɜɵɜɨɞɚ ɢɡ ɪɟɦɨɧɬɚ ɩɨ ɦɟɬɨɞɭ 1 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɋɒȽɗɋ ɜɜɨɞɹɬɫɹ ɢɫɯɨɞɧɵɟ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ɂɧɚɱɟɧɢɟ ȿɞ. ɢɡɦɟɪɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ 

ɇɨɦɟɪ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 9 - ȼɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ 
Ⱦɚɬɚ 04.02.2020 - ȼɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ 
ɍɪɨɜɟɧɶ ȼȻ 520,27 ɦ ȼɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ 
ɍɪɨɜɟɧɶ ɇȻ 323,72 ɦ ȼɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ 

ɇɚɩɨɪ 
196,55 ɦ Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɉɥɨɳɚɞɶ ɫɜɨɛɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɨɞɨɜɨɞɚ 

45,76 ɦଶ ɉɨɫɬɨɹɧɧɚɹ 
ɜɟɥɢɱɢɧɚ 

Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɬɭɪɛɢɧɵ 

194 ɦ ɉɨɫɬɨɹɧɧɚɹ 
ɜɟɥɢɱɢɧɚ 

ɇɨɦɢɧɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɬɭɪɛɢɧɵ 

357,2 ɦଷ/ɫ ɉɨɫɬɨɹɧɧɚɹ 
ɜɟɥɢɱɢɧɚ 

Ɋɚɡɧɢɰɚ ɨɬɦɟɬɨɤ 
ɦɚɧɨɦɟɬɪɚ ɢ ɇȻ 

-2,72 ɦ Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

 

ɉɨɹɫɧɟɧɢɟ ɤ ɩɨɪɹɞɤɭ ɜɜɨɞɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ: 

1.ɉɪɨɬɟɱɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɢɡɦɟɧɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 

ɩɪɢ ɡɚɤɪɵɬɨɦ ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ, ɨɩɭɳɟɧɧɨɦ ɧɚ ɩɨɪɨɝ ɡɚɬɜɨɪɟ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɢ ɨɬɫɭɬɫɬɜɢɢ ɨɬɛɨɪɚ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

2. Ɂɚɩɢɫɶ ɩɨɤɚɡɚɧɢɣ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 

ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɜɨɞɨɜɨɞɚ, ɬɨ ɟɫɬɶ ɫ 14 ɤɝɫ/ɫɦଶ ɞɨ 9 ɤɝɫ/ɫɦଶ 

3. Ⱦɚɥɟɟ ɫɧɢɦɚɸɬ ɩɨɤɚɡɚɧɢɹ ɞɚɜɥɟɧɢɹ ɫ ɦɚɧɨɦɟɬɪɚ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ. 
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ɉɨɤɚɡɚɧɢɹ ɞɚɜɥɟɧɢɹ ɫɧɹɬɵɟ ɫ ɩɨɦɨɳɶɸ ɦɚɧɨɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4 

Ɍɚɛɥɢɰɚ 4 - Ɉɩɵɬɧɵɟ ɞɚɧɧɵɟ ɞɚɜɥɟɧɢɟ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 

№ ɢɡɦɟɪɟɧɢɹ ȼɪɟɦɹ Ɉɬɫɱɟɬ Ɋ ɤɝɫ/ɫɦ2 ɦɢɧ dt,ɫ 

1 22:44:27 0 13,93   0,00 

2 22:45:33 1 13,95 0 66,00 

3 22:46:39 2 13,94 1 66,00 

4 22:47:45 3 13,94 2 66,00 

5 22:48:51 4 13,93 3 66,00 

6 22:49:57 5 13,90 4 66,00 

7 22:51:03 6 13,91 5 66,00 

8 22:52:09 7 13,88 7 66,00 

9 22:53:15 8 13,89 8 66,00 

10 22:54:21 9 13,89 9 66,00 

11 22:55:27 10 13,89 10 66,00 

12 22:56:33 11 13,88 11 66,00 

13 22:57:39 12 13,88 12 66,00 

14 22:58:45 13 13,88 13 66,00 

15 22:59:51 14 13,86 14 66,00 

16 23:00:57 15 13,84 15 66,00 

17 23:02:03 16 13,85 16 66,00 

18 23:03:09 17 13,84 18 66,00 

19 23:04:15 18 13,84 19 66,00 

20 23:05:21 19 13,84 20 66,00 

21 23:06:27 20 13,84 21 66,00 

22 23:07:33 21 13,83 22 66,00 

23 23:08:39 22 13,83 23 66,00 

24 23:09:45 23 13,83 24 66,00 

25 23:10:51 24 13,83 25 66,00 

26 23:11:57 25 13,83 26 66,00 

27 23:13:03 26 13,83 27 66,00 

28 23:14:09 27 13,83 29 66,00 

29 23:15:15 28 13,83 30 66,00 

30 23:16:21 29 13,83 31 66,00 

31 23:17:27 30 13,82 32 66,00 

32 23:18:33 31 13,82 33 66,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 
№ ɢɡɦɟɪɟɧɢɹ ȼɪɟɦɹ Ɉɬɫɱɟɬ Ɋ ɤɝɫ/ɫɦ2 ɦɢɧ dt,ɫ 

33 23:19:39 32 13,81 34 66,00 

34 23:20:45 33 13,80 35 66,00 

35 23:21:51 34 13,79 36 66,00 

36 23:22:57 35 13,80 37 66,00 

37 23:24:03 36 13,78 38 66,00 

38 23:25:09 37 13,78 40 66,00 

39 23:26:15 38 13,77 41 66,00 

40 23:27:21 39 13,77 42 66,00 

41 23:28:27 40 13,76 43 66,00 

42 23:29:33 41 13,76 44 66,00 

43 23:30:39 42 13,74 45 66,00 

44 23:31:45 43 13,75 46 66,00 

45 23:32:51 44 13,73 47 66,00 

46 23:33:57 45 13,75 48 66,00 

47 23:35:03 46 13,73 49 66,00 

48 23:36:09 47 13,74 51 66,00 

49 23:37:15 48 13,74 52 66,00 

50 23:38:21 49 13,73 53 66,00 

51 23:39:27 50 13,73 54 66,00 

52 23:40:33 51 13,73 55 66,00 

53 23:41:39 52 13,72 56 66,00 

54 23:42:45 53 13,72 57 66,00 

55 23:43:51 54 13,72 58 66,00 

56 23:44:57 55 13,72 59 66,00 

57 23:46:03 56 13,71 60 66,00 

58 23:47:09 57 13,71 62 66,00 

59 23:48:15 58 13,67 63 66,00 

60 23:49:21 59 13,69 64 66,00 

61 23:50:27 60 13,68 65 66,00 

64 23:53:45 63 13,68 68 66,00 

65 23:54:51 64 13,67 69 66,00 

66 23:55:57 65 13,67 70 66,00 

67 23:57:03 66 13,67 71 66,00 

68 23:58:09 67 13,65 73 66,00 
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ɉɨ ɨɩɵɬɧɵɦ ɞɚɧɧɵɦ ɞɚɜɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚɩɨɪ 
 H = P ∙ ͳͲ + P˓ ˃ˊ = ͳ͵,ͻͶ ∙ ͳͲ − ʹ,͹ʹ = ͳ͵͸,͸Ͷ ˏ,                                  (7.1) 

 

ɝɞɟ 𝐻 − ɧɚɩɨɪ ܲ˓ ˃ˊ − ɪɚɡɧɢɰɚ ɨɬɦɟɬɨɤ ɦɚɧɨɦɟɬɪɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɇɚɯɨɞɢɦ ɭɪɨɜɧɟɧɶ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ: 

 𝑑ݖ = Нଶ − Нଵ = ͳ͵͸,͸Ͷ − ͳ͵͸,͹͹ = − Ͳ,ͳ ˏ,                                          (7.2) 

 

ɝɞɟ 𝑑ݖ −  ˖˓ˑ˅ːˈː˟ ˔˅ˑ˄ˑˇːˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕ˋ ˅ ː˃˒ˑ˓ːˑˏ ˅ˑˇˑ˅ˑˇˈ  

Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɯ  

ݔ  = √𝑑ݖ = √−Ͳ,ͳ = Ͳ                                                                                (7.3) 

 

Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɭ  

 ˖ = 𝑑௭𝑑௧ = − ଴,ଵ଺଺ = −Ͳ,ͲͲʹͳ                                                                          (7.4) 

 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5 

Ɍɚɛɥɢɰɚ 5 - Ɋɚɫɱɟɬ 

Ɋ, 
ɤɝɫ/ɫɦ2 Ɉɬɫɱɟɬ 

ɤɨɪɟɧɶ H, 
ɦ0,5 

ɇɚɩɨɪ, 
ɦ 

ɇɚɩɨɪ, 
ɦ dt 

ɞɟɥɶɬɚ 
ɦ  

ɤɨɪɟɧɶ 
ɢɡ ɇ dz/dt 

13,94 0 11,69 136,64 
  

dz x y 
13,95 1 11,70 136,77 136,77 66,00 -0,138 - -0,0021 
13,94 2 11,69 136,71 136,71 66,00 0,062 0,125 0,0009 
13,94 3 11,69 136,68 136,68 66,00 0,030 0,087 0,0005 
13,93 4 11,69 136,55 136,55 66,00 0,135 0,184 0,0020 
13,90 5 11,68 136,32 136,32 66,00 0,232 0,241 0,0035 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 
Ɋ, 

ɤɝɫ/ɫɦ2 Ɉɬɫɱɟɬ 
ɤɨɪɟɧɶ H, 

ɦ0,5 
ɇɚɩɨɪ, 

ɦ 
ɇɚɩɨɪ, 

ɦ dt 
ɞɟɥɶɬɚ 

ɦ  
ɤɨɪɟɧɶ 
ɢɡ ɇ dz/dt 

13,91 6 11,68 136,35 136,35 66,00 -0,037 - -0,0006 
13,89 7 11,67 136,14 136,14 66,00 0,213 0,231 0,0032 
13,89 8 11,67 136,22 136,22 66,00 -0,080 - -0,0012 
13,89 9 11,67 136,17 136,17 66,00 0,051 0,113 0,0008 
13,89 10 11,67 136,15 136,15 66,00 0,021 0,073 0,0003 
13,89 11 11,67 136,13 136,13 66,00 0,014 0,059 0,0002 
13,88 12 11,66 136,06 136,06 66,00 0,068 0,131 0,0010 
13,88 13 11,66 136,06 136,06 66,00 0,001 0,018 0,0000 
13,86 14 11,66 135,89 135,89 66,00 0,171 0,207 0,0026 
13,84 15 11,65 135,68 135,68 66,00 0,210 0,229 0,0032 
13,85 16 11,65 135,77 135,77 66,00 -0,090 - -0,0014 
13,84 17 11,65 135,70 135,70 66,00 0,069 0,131 0,0010 
13,84 18 11,65 135,71 135,71 66,00 -0,011 - -0,0002 
13,84 19 11,65 135,69 135,69 66,00 0,021 0,072 0,0003 
13,84 20 11,65 135,65 135,65 66,00 0,040 0,100 0,0006 
13,83 21 11,64 135,57 135,57 66,00 0,088 0,148 0,0013 
13,83 22 11,64 135,55 135,55 66,00 0,020 0,070 0,0003 
13,83 23 11,64 135,55 135,55 66,00 -0,001 - 0,0000 
13,83 24 11,64 135,54 135,54 66,00 0,003 0,027 0,0000 
13,83 25 11,64 135,54 135,54 66,00 0,005 0,037 0,0001 
13,83 26 11,64 135,54 135,54 66,00 -0,005 - -0,0001 
13,83 27 11,64 135,54 135,54 66,00 0,000 - 0,0000 
13,83 28 11,64 135,54 135,54 66,00 0,002 0,024 0,0000 
13,83 29 11,64 135,54 135,54 66,00 -0,002 - 0,0000 
13,82 30 11,64 135,50 135,50 66,00 0,047 0,108 0,0007 
13,82 31 11,64 135,47 135,47 66,00 0,032 0,089 0,0005 
13,81 32 11,63 135,35 135,35 66,00 0,117 0,171 0,0018 
13,80 33 11,63 135,30 135,30 66,00 0,044 0,105 0,0007 
13,80 34 11,63 135,24 135,24 66,00 0,060 0,122 0,0009 
13,80 35 11,63 135,28 135,28 66,00 -0,037 - -0,0006 
13,78 36 11,62 135,10 135,10 66,00 0,185 0,215 0,0028 
13,78 37 11,62 135,09 135,09 66,00 0,002 0,022 0,0000 
13,78 38 11,62 135,04 135,04 66,00 0,057 0,119 0,0009 
13,77 39 11,62 135,02 135,02 66,00 0,015 0,061 0,0002 
13,76 40 11,61 134,89 134,89 66,00 0,129 0,180 0,0020 
13,76 41 11,61 134,88 134,88 66,00 0,008 0,045 0,0001 
13,74 42 11,60 134,65 134,65 66,00 0,233 0,241 0,0035 
13,75 43 11,61 134,74 134,74 66,00 -0,092 - -0,0014 
13,73 44 11,60 134,57 134,57 66,00 0,178 0,211 0,0027 
13,75 45 11,61 134,78 134,78 66,00 -0,211 - -0,0032 
13,73 46 11,60 134,59 134,59 66,00 0,188 0,217 0,0029 
13,75 47 11,61 134,73 134,73 66,00 -0,146 - -0,0022 
13,74 48 11,60 134,65 134,65 66,00 0,087 0,148 0,0013 
13,74 49 11,60 134,63 134,63 66,00 0,014 0,060 0,0002 
13,74 50 11,60 134,64 134,64 66,00 -0,005 - -0,0001 
13,73 51 11,60 134,61 134,61 66,00 0,028 0,084 0,0004 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

Ɋ, 
ɤɝɫ/ɫɦ2 Ɉɬɫɱɟɬ 

ɤɨɪɟɧɶ H, 
ɦ0,5 

ɇɚɩɨɪ, 
ɦ 

ɇɚɩɨɪ, 
ɦ dt 

ɞɟɥɶɬɚ 
ɦ  

ɤɨɪɟɧɶ 
ɢɡ ɇ dz/dt 

13,72 52 11,60 134,50 134,50 66,00 0,111 0,166 0,0017 
13,72 53 11,60 134,51 134,51 66,00 -0,010 - -0,0001 
13,72 54 11,60 134,50 134,50 66,00 0,008 0,044 0,0001 
13,72 55 11,60 134,50 134,50 66,00 0,004 0,030 0,0001 
13,71 56 11,59 134,36 134,36 66,00 0,139 0,187 0,0021 
13,71 57 11,59 134,37 134,37 66,00 -0,012 - -0,0002 
13,67 58 11,58 134,01 134,01 66,00 0,358 0,299 0,0054 
13,70 59 11,59 134,23 134,23 66,00 -0,219 - -0,0033 
13,68 60 11,58 134,11 134,11 66,00 0,117 0,171 0,0018 
13,68 61 11,58 134,08 134,08 66,00 0,030 0,086 0,0005 
13,68 62 11,58 134,10 134,10 66,00 -0,015 - -0,0002 
13,68 63 11,58 134,04 134,04 66,00 0,057 0,119 0,0009 
13,67 64 11,58 133,99 133,99 66,00 0,055 0,117 0,0008 
13,67 65 11,57 133,97 133,97 66,00 0,017 0,065 0,0003 
13,67 66 11,57 133,97 133,97 66,00 -0,004 - -0,0001 
13,65 67 11,57 133,81 133,81 66,00 0,160 0,200 0,0024 

 

            
              Ʉɨɷɮɮɢɰɢɟɧɬ b ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɝɪɚɮɢɤɭ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 8 

 ܾ = 𝑡݃ߙ = ଴,଴଴ଶ଺଴,ଶଷସ = Ͳ,Ͳͳͳ                                                                            (7.5) 

 ܽ = Ͳ,ͲͲʹ͸  

Ɂɧɚɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɚ ɢ b ɨɩɪɟɞɟɥɢɦ ɩɪɨɬɟɱɤɢ ɜɨɞɵ ɩɪɢ ɫɪɟɞɧɟɦ 

ɡɧɚɱɟɧɢɢ √𝐻 

 ܳНȺ = ௕𝑆√𝐻𝑑௧ = ଴,଴ଵଵ∙ସହ,଻଺∙ଵଵ,ସ଺଺଺ = Ͳ,Ͳʹ͸ ɦଷ/ɫ                                                (7.6) 

 

ɉɪɨɬɟɱɤɢ ɱɟɪɟɡ ɳɢɬ ɇȻ ɪɚɜɟɧ: 

 ܳȼȻ = ௔𝑆𝑑௧ = ଴,଴଴ଶ଺∙ସହ,଻଺଺଺ = Ͳ,ͲͲͳͺ ɦଷ/ɫ                                                        (7.7) 

 

ɉɪɨɬɟɱɤɢ ɩɪɢ ɜɟɥɢɱɢɧɟ ɧɚɩɨɪɚ 194 ɦ ɪɚɜɧɵ: 
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ܳНȺ
∗ = ொНȺ√𝐻ɪаɫч√𝐻 = ଴,଴ଶ଺∙√ଵଽସଵଵ,ସ଺ = Ͳ,Ͳ͵ʹ ɦଷ/ɫ                                                  (7.8) 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ: 

 ܳНȺ
− = ொНȺ

∗ொɪаɫч
= ଴,଴ଷଶଷହ଻,ଶ ∙ ͳͲͲ = Ͳ,Ͳͳ%                                                               (7.9) 

 

ɉɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɩɪɨɬɟɱɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 

ɨɩɪɟɞɟɥɹɸɬ ݔɫɪ ɢ ݕɫɪ  
ɉɨ ɮɨɪɦɭɥɟ 7.10 ɨɩɪɟɞɟɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ b: 

 ܾ = 𝑛 ∑ ௫௬−ሺ∑ ௫ሻሺ∑ ௬ሻ𝑛 ∑ ௫మ−ሺ∑ ௫ሻమ                                                                                      (7.10) 

 

ɤɨɷɮɮɢɰɢɟɧɬ a ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 ܽ = ɫɪݕ −  ɫɪ                                                                                            (7.11)ݔܾ

 

ɂ ɩɨɫɥɟ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɸɬ ɩɪɨɬɟɱɤɢ. 

 

7.2 Ɋɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɩɨ ɦɟɬɨɞɢɤɟ ɫɢɥɨɜɵɯ ɦɚɲɢɧ  (ɥɢɧɟɣɧɵɣ 

ɭɱɚɫɬɨɤ ɧɢɠɟ 14 ɤɝɫ/ɫɦ2) 
 

ɉɪɨɬɟɱɤɢ ɜɨɞɵ ɩɨ ɦɟɬɨɞɢɤɟ ɫɢɥɨɜɵɯ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܳ = 𝑉௧ ,                                                                                                         (7.12) 
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ɝɞɟ ܳ − ɪɚɫɯɨɞ ɜɨɞɵ,  𝑉 − ɨɛɴɟɦ,  𝑡 − ɜɪɟɦɹ 

Ɉɛɴɟɦ ɰɢɥɢɧɞɪɚ (ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɜɨɞɚ) 

 𝑉 = ܵɨɫɧ ∙ ∆ℎ = Ͷͷ,͹͸ ∙ ʹ,ͺʹ = ͳʹͻ,ͳͳ ɦଷ,                                               (7.13) 

 

ɝɞɟ ܵɨɫɧ − ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ,  𝑉 − ɨɛɴɟɦ,  ∆ℎ − ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɚ 

 ܵɨɫɧ =  ଶ,                                                                                                  (7.14)ܴߨ

 

ɝɞɟ ܵɨɫɧ − ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ,  ߨ − ɤɨɧɫɬɚɧɬɚ,  ܴ − ɪɚɞɢɭɫ ɜɨɞɨɜɨɞɚ ɧɚ ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ 

 ܵɨɫɧ = ͵,ͳͶͳͷ ∙ ͵,ͺͳ͸ଶ = Ͷͷ,͹͸ ɦଶ  

 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ: 

 ଵܲ = ߩ ∙ ݃ ∙ ℎଵ = ͳ͵,ͻ ɤɝ/ɫɦଶ                                                                    (7.15) 

            ଶܲ = ߩ ∙ ݃ ∙ ℎଶ = ͳ͵,͸ͷ ɤɝ/ɫɦଶ                                                                  (7.16) 

 

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ ɢɡ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ: 

 ℎଵ = ௉భఘ∙𝑔 = ଵଷ,ଽ∙ଽ଼଴଴଴ଵ଴଴଴∙ଽ,଼ = ͳ͵ͻ,͵ͷ ɦ/ɫ    
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            ℎଶ = ௉మఘ∙𝑔 = ଵଷ,଺ହ∙ଽ଼଴଴଴ଵ଴଴଴∙ଽ଼଴଴ = ͳ͵͸,ͷ͵ ɦ/ɫ  

 

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ ∆ℎ = ℎଵ − ℎଶ = ௉భ−௉మఘ∙𝑔 = ʹ,ͺʹ ɦ/ɫ                               (7.17) 

 

ɉɪɨɬɟɱɤɢ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

 ܳ = 𝑆ɨɫɧ∙ሺ௉భ−௉మሻ∙ଽ଼଴଴𝑑௧∙ఘ∙𝑔                                                                                       (7.18) 

 ܳ = ସହ,଻଺∙ሺଵଷ,ଽ−ଵଷ,଺ହሻ∙ଽ଼଴଴଴ସସଶଶ∙ଵ଴଴଴∙ଽ,଼ = Ͳ,Ͳʹͻ ɦଷ/ɫ  

 

ȼɪɟɦɹ dt: 

 𝑑𝑡 = 𝑡ଶ − 𝑡ଵ                                                                                                              ሺ7.19) 

 𝑑𝑡 = (ሺʹ͵ − ʹʹሻ ∙ ͵͸ͲͲ) + (ሺͷͺ − ͶͶሻ ∙ ͸Ͳ) + ͻ − ʹ͹ = ͶͶʹʹ  

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ: 

 ܳНА− = ொ௓ˏ = ଴,଴ଶଽଷଶଵ ∙ ͳͲͲ = Ͳ,ͲͲͻ,                                                                 (7.20) 

 

ɝɞɟ ܼˏ − ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɦɚɧɨɦɟɬɪɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɹɬ ɜ ɩɪɨɬɨɤɨɥ 

ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 
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Ɋɢɫɭɧɨɤ 10 -  Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 

 

 ȼ ɩɪɨɬɨɤɨɥɟ ɭɤɚɡɵɜɚɸɬɫɹ ɨɩɵɬɧɵɟ ɞɚɧɧɵɟ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɟ 

 Ɉɩɵɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 - Ɉɩɵɬɧɵɟ ɞɚɧɧɵɟ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 

ȼɪɟɦɹ 
Ɋɫɤ, 

ɤɝɫ/ɫɦ2 ȼɪɟɦɹ 
Ɋɫɤ, 

ɤɝɫ/ɫɦ2 ȼɪɟɦɹ 
Ɋɫɤ, 

ɤɝɫ/ɫɦ2 
22:44:27 13,94 23:05:21 13,84 23:24:03 13,78 
22:45:33 13,95 23:06:27 13,84 23:25:09 13,78 
22:46:39 13,94 23:07:33 13,83 23:26:15 13,78 
22:47:45 13,94 23:08:39 13,83 23:27:21 13,77 
22:48:51 13,93 23:09:45 13,83 23:28:27 13,76 
22:49:57 13,89 23:10:51 13,83 23:29:33 13,76 
22:53:15 13,89 23:11:57 13,83 23:30:39 13,74 
22:54:21 13,89 23:13:03 13,83 23:31:45 13,75 
22:55:27 13,89 23:14:09 13,83 23:32:51 13,73 
22:56:33 13,89 23:15:15 13,83 23:33:57 13,75 
22:57:39 13,88 23:16:21 13,83 23:35:03 13,73 
22:58:45 13,88 23:17:27 13,82 23:36:09 13,75 
22:59:51 13,86 23:18:33 13,82 23:37:15 13,74 
23:00:57 13,84 23:19:39 13,81 23:38:21 13,74 
23:02:03 13,85 23:20:45 13,80 23:39:27 13,74 
23:03:09 13,84 23:21:51 13,80 23:40:33 13,73 
23:04:15 13,84 23:22:57 13,80 23:41:39 13,72 

 

 

13.6

13.65

13.7

13.75

13.8

13.85

13.9

13.95

14

Ɋɫ
ɤ,

 ɤ
ɝɫ

/ɫ
ɦ

2

ȼɪɟɦɹ, ɦɢɧ.
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Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɩɪɨɬɟɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7 

Ɍɚɛɥɢɰɚ 7 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɉɚɪɚɦɟɬɪ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

1) ɉɪɨɬɟɱɤɢ ɱɟɪɟɡ 
ɡɚɤɪɵɬɵɣ ɇȺ ȽȺ9 

ɦଷ/ɫ 0,03 

2) Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ 

% 0,01 

 

Ɂɧɚɹ ɩɪɨɬɟɱɤɢ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9  ɜ ɫɭɬɤɢ.  

Ɋɚɫɫɱɢɬɚɟɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ 

ɩɪɨɩɭɫɬɢɬɶ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɨɞɧɨɝɨ ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɧɟɪɝɢɢ. 

. 𝑞ɭɞ = ொɬ∙ଷ଺଴଴ଽ,଼ଵ∙ொɬ∙𝐻∙ƞɝɟɧ
= ଷ଺଴଴ଽ,଼ଵ∙ଵଽସ∙଴,ଽଶ = ʹ,Ͳͷ͸ ɦଷ/ɤȼɬ ∙ ɱ                                  (7.21) 

 

Ɂɧɚɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɢɦ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɭɬɤɢ 

 ∆ܲ = ொɩɪɨɬɟчкɢ௤ɭɞ
∙ ʹͶ ∙ ͵͸ͲͲ = ଴,଴ଷଶ,଴ହ଺ ∙ ʹͶ ∙ ͵͸ͲͲ = ͳʹ͸Ͳ,͹ кȼɬ ∙ ч                (7.22) 

 

ɋ ɩɪɨɬɟɱɤɚɦɢ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

№9 ɬɟɪɹɟɬɫɹ 1260,7 ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɜ ɫɭɬɤɢ. 
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8 Ɋɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨ ɜɵɜɨɞɚ ɜ ɪɟɦɨɧɬ 

 

ɉɪɨɬɟɱɤɢ ɜɨɞɵ ɩɨ ɦɟɬɨɞɢɤɟ ɫɢɥɨɜɵɯ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܳ = 𝑉௧ ,                                                                                                          (8.1) 

 

ɝɞɟ ܳ − ɪɚɫɯɨɞ ɜɨɞɵ,   𝑉 − ɨɛɴɟɦ, 

 𝑡 − ɜɪɟɦɹ 

Ɉɛɴɟɦ ɰɢɥɢɧɞɪɚ (ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɜɨɞɚ) 

 

 𝑉 = ܵɨɫɧ ∙ ∆ℎ = Ͷͷ,͹͸ ∙ ʹ,ͺʹ = ͳʹͻ,ͳͳ ˏଷ,                                               (8.2) 

 

ɝɞɟ ܵɨɫɧ − ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ, 𝑉 − ɨɛɴɟɦ,  ∆ℎ − ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɚ 

 ܵɨɫɧ =  ଶ,                                                                                                   (8.3)ܴߨ

 

ɝɞɟ ܵɨɫɧ − ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ,  ߨ − ɤɨɧɫɬɚɧɬɚ,  ܴ − ɪɚɞɢɭɫ ɜɨɞɨɜɨɞɚ ɧɚ ɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ 

 ܵɨɫɧ = ͵,ͳͶͳͷ ∙ ͵,ͺͳ͸ଶ = ͳ͹ͺͲ,Ͳ͸Ͷɦଶ  

 

Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ: 

 ଵܲ = ߩ ∙ ݃ ∙ ℎଵ = ͳ͵,ͻ͹ ɤɝ/ɫɦଶ                                                                   (8.4)  
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                                                                           ଶܲ = ߩ ∙ ݃ ∙ ℎଶ = ͳͲ,Ͳͺ ɤɝ/ɫɦଶ                                                                     (8.5) 

 

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ ɢɡ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ: 

 ℎଵ = ௉భఘ∙𝑔 = ଵଷ,ଽ଻∙ଽ଼଴଴଴ଵ଴଴଴∙ଽ,଼ = ͳ͵ͻ,͹ ɦ/ɫ    
            ℎଶ = ௉మఘ∙𝑔 = ଵ଴,଴଼∙ଽ଼଴଴଴ଵ଴଴଴∙ଽ଼଴଴ = ͳͲͲ,ͺ ɦ/ɫ  

 

ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ ∆ℎ = ℎଵ − ℎଶ = ௉భ−௉మఘ∙𝑔 = ͵ͺ,ͻ ɦ/ɫ                                 (8.6) 

 

ɉɪɨɬɟɱɤɢ ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 

 ܳ = 𝑆ɨɫɧ∙ሺ௉భ−௉మሻ∙ଽ଼଴଴𝑑௧∙ఘ∙𝑔                                                                                         (8.7) 

 ܳ = ସହ,଻଺∙ሺଵଷ,ଽ଻−ଵ଴,଴଼ሻ∙ଽ଼଴଴଴ଷ଴ଶଶ∙ଵ଴଴଴∙ଽ,଼ = Ͳ,ͷͺͻ ɦଷ/ɫ    

 

ȼɪɟɦɹ dt: 

 𝑑𝑡 = 𝑡ଶ − 𝑡ଵ = (ሺͷ − Ͷሻ ∙ ͵͸ͲͲ) + (ሺͶͲ − Ͷͻሻ ∙ ͸Ͳ) + Ͷ − Ͷʹ = ͵Ͳʹʹ   (8.8) 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɇȺ: 

 ܳНȺ
− = ொ௓ɦ

= ଴,ହ଼ଽଷଶଵ ∙ ͳͲͲ = Ͳ,ͳ͸ͷ%,                                                               (8.9) 

 

ɝɞɟ ܼɦ − ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɦɚɧɨɦɟɬɪɚ 
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Ɂɧɚɹ ɩɪɨɬɟɱɤɢ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ  ɜ ɫɭɬɤɢ.  

Ɋɚɫɫɱɢɬɚɟɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ 

ɩɪɨɩɭɫɬɢɬɶ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɨɞɧɨɝɨ ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɧɟɪɝɢɢ 

 𝑞ɭɞ = ொɬ∙ଷ଺଴଴ଽ,଼ଵ∙ொɬ∙𝐻∙ƞɝɟɧ
= ଷ଺଴଴ଽ,଼ଵ∙ଵଽସ∙଴,ଽଶ = ʹ,Ͳͷ͸ ɦଷ/ ˍȼɬ ∙ ɱ                               (8.10) 

 

Ɂɧɚɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɢɦ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɭɬɤɢ 

 ∆ܲ = ொɩɪɨɬɟчкɢ௤ɭɞ
∙ ʹͶ ∙ ͵͸ͲͲ = ଴,ହ଼ଽଶ,଴ହ଺ ∙ ʹͶ ∙ ͵͸ͲͲ = ʹͶ͹͹͹ кȼɬ ∙ ч                 (8.11) 
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ɁȺɄɅɘɑȿɇɂȿ 
 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɨɬɟɱɟɤ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɢ ɦɟɬɨɞɨɦ 

ɫɢɥɨɜɵɯ ɦɚɲɢɧ (ɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɧɢɠɟ 14 ɤɝɫ/ɫɦ2) ɉɪɨɬɟɱɤɢ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɩɨɥɭɱɟɧɧɵɟ ɞɜɭɦɹ  ɦɟɬɨɞɚɦɢ ɨɬɥɢɱɚɸɬɫɹ, ɧɨ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ. Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ -0,002. Ⱦɨ ɜɵɜɨɞɚ ɜ 

ɪɟɦɨɧɬ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɫɨɫɬɚɜɥɹɥɢ 0,589 ɦଷ/ɫ. ɉɨɫɥɟ 

ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɩɪɨɬɟɱɟɤ ɜɨɞɵ, ɜɟɥɢɱɢɧɚ ɩɪɨɬɟɱɟɤ 

ɫɨɫɬɚɜɢɥɚ 0,03 ɦଷ/ɫ, ɱɬɨ ɩɨɤɚɡɵɜɚɟɬ ɚɞɟɤɜɚɬɧɨɫɬɶ ɩɪɢɧɹɬɵɯ ɦɟɪ. ɋ ɩɪɨɬɟɱɤɚɦɢ 

ɜɨɞɵ ɱɟɪɟɡ ɡɚɤɪɵɬɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ №9 ɬɟɪɹɟɬɫɹ 1260,7 

ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɜ ɫɭɬɤɢ.  Ɍɚɤɠɟ ɩɪɢ ɩɪɨɬɟɱɤɚɯ ɜɨɞɵ ɜɵɩɨɥɧɢɬɶ ɨɫɬɚɧɨɜ 

ɝɢɞɝɨɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ. ȿɫɥɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɛɨɬɟ 

ɩɪɢ ɭɪɨɜɧɟ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɬɨ ɜɨɡɦɨɠɟɧ ɩɟɪɟɝɪɟɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɱɚɫɬɟɣ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɥɚɛɢɪɢɧɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɜɚɥɚ. ɂɡ-ɡɚ 

ɩɟɪɟɝɪɟɜɚ  ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɨɪɰɟɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ ɧɢɠɧɢɦ ɤɨɥɶɰɨɦ  ɢ ɥɨɩɚɬɤɨɣ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɜ ɬɨɪɰɟɜɨɦ ɡɚɡɨɪɟ ɦɨɝɭɬ ɡɚɫɬɪɹɬɶ 

ɱɭɠɟɪɨɞɧɵɟ ɬɟɥɚ ɞɪɟɜɟɫɧɨɝɨ ɢ ɢɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɉɨɜɪɟɠɞɚɸɬɫɹ 

ɭɩɥɨɬɧɟɧɢɹ ɜɟɪɯɧɢɯ ɰɚɩɮ ɥɨɩɚɬɨɤ ɢ ɩɨ ɬɨɪɰɚɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɂɧɨɝɞɚ ɜɨɡɧɢɤɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɬɪɟɳɢɧɵ ɧɢɠɧɟɝɨ ɤɨɥɶɰɚ ɢ 

ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ⱦɥɹ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ 

ɬɭɪɛɢɧ ɫɬɚɬɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɨɛɴɟɞɢɧɹɟɬɫɹ ɫɨ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɨɣ, ɬɚɤ ɤɚɤ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɟɜɟɥɢɤɚ. ɉɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɪɟɳɢɧ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɣ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ 

ɧɚɛɥɸɞɚɸɬɫɹ ɩɪɨɬɟɱɤɢ. ɉɪɨɬɟɱɤɢ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɬɚɤɠɟ ɧɚɛɥɸɞɚɸɬɫɹ ɢ 

ɩɪɢ ɬɪɟɳɢɧɚɯ ɜ ɛɟɬɨɧɟ. ɂɯ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɪɚɫɯɨɞɨɦɟɪɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɤɚɦɟɪɟ.  
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