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Ⱥɧɧɨɬɚɰɢɹ 

 

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ƚɭɫɦɚɧɨɜ ɂ.ɂ. ɧɚ ɬɟɦɭ 

«ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɪɦɨɜ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɢɡɦɟɥɶɱɢɬɟɥɹ ɡɟɪɧɚ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ 

ɡɚɩɢɫɤɭ ɧɚ      ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɜɤɥɸɱɚɸɳɭɸ  6  ɬɚɛɥɢɰ,  20  

ɪɢɫɭɧɤɨɜ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬ  19  ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ  5    ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ  ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ 

ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡɦɟɥɶɱɢɬɟɥɟɣ ɡɟɪɧɚ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɵ 

ɤɨɪɦɨɰɟɯɚ. ȼ ɪɚɡɞɟɥɟ ɬɚɤ ɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɢɡɦɟɥɶɱɢɬɟɥɹ, ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ. 



 

 

Annotation 

 

For the final qualifying work Gusmanov I. I. on the topic "Improving the 

technological line of feed production with the development of a grain shredder". 

The final qualifying work contains an explanatory note on typewritten sheets, 

including 6 tables and 20 figures. The bibliographic list contains 19 titles. The 

graphic part of the project is made on 5 sheets of A1 format. 

The explanatory note consists of an introduction, three sections, a conclusion, 

and a list of references. 

The first section provides an overview of existing feed preparation 

technologies and grain shredder designs. 

The second section provides the rationale for the proposed feed shop scheme. 

The section also contains technological calculations. 

The third section describes the developed design of the shredder and its 

design calculations. The instruction on labor protection was developed and the 

technical and economic calculation of the structure was made.  
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ȼɜɟɞɟɧɢɟ 

ɀɢɜɨɬɧɨɜɨɞɫɬɜɨ – ɜɚɠɧɟɣɲɚɹ ɨɬɪɚɫɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɞɟɥɶɧɵɣ ɜɟɫ ɩɪɨɞɭɤɰɢɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɜ ɞɟɧɟɠɧɨɦ 

ɜɵɪɚɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɜɫɟɣ ɜɚɥɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 

ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɚ ɪɚɣɨɧɚɯ ɢɧɬɟɧɫɢɜɧɨɝɨ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ – 

ɛɨɥɟɟ 60%. ɀɢɜɨɬɧɨɜɨɞɫɬɜɨ ɞɚɟɬ ɰɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ 

ɫɵɪɶɺ ɞɥɹ ɥɟɝɤɨɣ ɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɜɡɹɬ ɤɭɪɫ ɧɚ ɩɟɪɟɜɨɞ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɚ 

ɫɨɜɪɟɦɟɧɧɭɸ ɢɧɞɭɫɬɪɢɚɥɶɧɭɸ ɛɚɡɭ, ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 

ɪɟɲɢɬɟɥɶɧɨɦ ɭɫɤɨɪɟɧɢɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ. Ⱦɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɟɪɟɜɨɞɚ ɜɫɟɣ ɨɬɪɚɫɥɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɧɚ 

ɢɧɞɭɫɬɪɢɚɥɶɧɭɸ ɛɚɡɭ ɩɨɬɪɟɛɭɟɬɫɹ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɥɨɠɟɧɢɣ, 

ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɜɵɞɟɥɟɧɵ ɫɪɚɡɭ, ɩɨɷɬɨɦɭ ɩɪɨɝɪɚɦɦɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɪɚɫɫɱɢɬɚɧɚ ɧɚ 

ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ. ȼ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɩɪɨɞɭɤɬɨɜ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɨɫɨɛɟɧɧɨ ɫɤɨɬɨɜɨɞɫɬɜɚ, ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɟɪɦɚɯ ɢ ɢɦɩɨɪɬɢɪɨɜɚɬɶɫɹ. Ⱦɚɥɶɧɟɣɲɢɣ ɪɨɫɬ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɡɚ 

ɫɱɟɬ ɪɟɡɤɨɝɨ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɫɨɤɪɚɳɟɧɢɢ 

ɤɨɥɢɱɟɫɬɜɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɗɬɨ ɩɪɢɜɟɞɟɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɡɚɬɪɚɬ ɠɢɜɨɝɨ ɬɪɭɞɚ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. ɗɬɚ ɡɚɞɚɱɚ 

ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ ɬɨɥɶɤɨ ɩɭɬɟɦ ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɛɚɡɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ 

ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɦɚɲɢɧ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɩɨɬɨɱɧɵɯ ɥɢɧɢɣ.  
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ɇɟɞɨɫɬɚɬɤɢ ɜ ɦɟɯɚɧɢɡɚɰɢɢ ɮɟɪɦ, ɫɩɨɫɨɛɚɯ ɫɨɞɟɪɠɚɧɢɹ, 

ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ, ɧɢɡɤɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ – ɷɬɨ ɨɫɧɨɜɧɚɹ 

ɩɪɢɱɢɧɚ ɜɵɫɨɤɢɯ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ  ɜ Ɋɨɫɫɢɢ ɩɪɨɜɟɞɟɧɚ ɛɨɥɶɲɚɹ ɪɚɛɨɬɚ ɩɨ 

ɫɨɤɪɚɳɟɧɢɸ ɡɚɬɪɚɬ ɠɢɜɨɝɨ ɬɪɭɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɞɭɤɰɢɢ 

ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ, ɧɨ ɷɬɢ ɡɚɬɪɚɬɵ ɦɨɝɥɢ ɛɵɬɶ ɟɳɟ ɜ 2,5 ɪɚɡɚ ɦɟɧɶɲɟ, 

ɟɫɥɢ ɛɵ ɜɫɸɞɭ ɛɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɤɨɦɩɥɟɤɫɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ. Ɉɛ 

ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɨɩɵɬ ɤɨɦɩɥɟɤɫɧɨ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɮɟɪɦ.  
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1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 

1.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

1.1.1 ɋɩɨɫɨɛɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ 

ɉɪɚɜɢɥɶɧɨ ɩɨɞɨɛɪɚɧɧɵɣ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɣ ɪɚɰɢɨɧ – ɷɬɨ ɡɚɥɨɝ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɤɪɟɩɤɨɝɨ ɡɞɨɪɨɜɶɹ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. ɇɨ ɫɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɬɶ ɬɚɤɨɟ ɤɨɪɦɥɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɦɢ ɭɫɢɥɢɹɦɢ ɧɟ ɜɫɟɝɞɚ 

ɭɞɚɟɬɫɹ. ɂ ɢɦɟɧɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɪɚɣɧɟ ɩɨɥɟɡɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɤ ɩɢɬɚɧɢɸ 

ɛɭɞɟɬ ɤɨɦɛɢɤɨɪɦ ɞɥɹ ɤɨɪɨɜ, ɜ ɤɨɬɨɪɵɣ ɭɠɟ ɜ ɧɭɠɧɵɯ ɩɪɨɩɨɪɰɢɹɯ ɜɯɨɞɹɬ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɠɢɜɨɬɧɨɦɭ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɦɢɧɟɪɚɥɵ ɢ ɜɢɬɚɦɢɧɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɯɢɟ ɤɨɦɛɢɤɨɪɦɚ ɢ ɫɦɟɫɢ ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɦɟɫɬɨ ɜ ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ ɞɨɦɚɲɧɢɯ ɠɢɜɨɬɧɵɯ, ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ 

ɡɚɦɟɧɹɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɪɚɫɬɢɬɟɥɶɧɵɟ ɤɨɪɦɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ 

ɤɨɧɰɟɧɬɪɚɬɨɜ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ. ȼ ɫɨɫɬɚɜ ɤɨɦɛɢɤɨɪɦɨɜ 

ɞɥɹ ɄɊɋ ɜɯɨɞɹɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɵɯ ɜɟɳɟɫɬɜɚ, ɩɪɢ ɷɬɨɦ 

ɪɚɛɨɬɚɬɶ ɫ ɬɚɤɢɦɢ ɤɨɪɦɚɦɢ ɝɨɪɚɡɞɨ ɭɞɨɛɧɟɟ. 

Ʉɨɦɛɢɤɨɪɦɨɦ ɧɚɡɵɜɚɸɬɫɹ ɫɦɟɫɢ ɤɨɪɦɨɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ ɠɢɜɨɬɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɤɥɸɱɟɧ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɠɢɜɨɬɧɵɯ ɩɨɥɟɡɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɪɦɨɜ ɬɚɤɨɝɨ ɬɢɩɚ ɞɟɥɚɟɬ ɪɚɰɢɨɧ ɦɚɤɫɢɦɚɥɶɧɨ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɦ.\ 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɫɜɨɟɦɭ ɧɚɡɧɚɱɟɧɢɸ ɧɚ 

ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: ɜɢɞɚ ɄɊɋ; ɜɨɡɪɚɫɬɚ; 

ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɪɚɳɢɜɚɧɢɹ (ɦɹɫɧɨɟ, ɦɨɥɨɱɧɨɟ); ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɬɚɞɚ. 

Ʉɚɠɞɵɣ ɜɢɞ ɤɨɦɛɢɤɨɪɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɤɨɧɤɪɟɬɧɭɸ ɝɪɭɩɩɭ 

ɄɊɋ. Ʉɨɧɟɱɧɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɞɨɣɧɨɝɨ ɫɬɚɞɚ ɤɨɪɦɨɜ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɬɤɨɪɦɚ ɛɵɱɤɨɜ, ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɮɚɬɚɥɶɧɵɯ 

ɩɨɫɥɟɞɫɬɜɢɣ, ɨɞɧɚɤɨ ɢ ɨɠɢɞɚɟɦɨɝɨ ɷɮɮɟɤɬɚ ɧɟ ɩɪɢɧɟɫɟɬ. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɰɢɨɧɟ ɩɢɬɚɧɢɹ ɄɊɋ 

ɢɦɟɟɬ ɪɹɞ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɦɨɦɟɧɬɨɜ. Ʉ ɬɚɤɨɜɵɦ ɨɬɧɨɫɹɬɫɹ:ɭɞɨɛɫɬɜɨ ɪɚɛɨɬɵ, 

ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ; ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 
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ɤɨɪɦɚɦɢ; ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɤɥɸɱɢɬɶ ɜ ɫɨɫɬɚɜ ɧɟɨɛɯɨɞɢɦɵɟ 

ɷɥɟɦɟɧɬɵ; ɷɤɨɥɨɝɢɱɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɛɥɸɞɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ; ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɞɚɬɶ ɤɨɪɦɭ ɥɸɛɨɣ ɜɢɞ (ɝɪɚɧɭɥɵ, 

ɩɨɪɨɲɨɤ, ɛɪɢɤɟɬɵ). 

Ʉɨɪɦɥɟɧɢɟ ɄɊɋ ɤɨɦɛɢɤɨɪɦɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦɢ ɤɨɪɦɚɦɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɚ ɜɵɪɚɫɬɚɟɬ ɜ 

ɫɪɟɞɧɟɦ ɧɚ 10-15%. Ȼɥɚɝɨɞɚɪɹ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɩɢɬɚɧɢɹ, ɜɵɪɚɫɬɚɟɬ 

ɫɢɥɶɧɨɟ ɩɨɝɨɥɨɜɶɟ, ɪɨɠɞɚɟɬɫɹ ɡɞɨɪɨɜɨɟ ɩɨɬɨɦɫɬɜɨ ɫ ɯɨɪɨɲɢɦ ɢɦɦɭɧɢɬɟɬɨɦ. 

Ɉɬɪɢɰɚɬɟɥɶɧɵɦɢ ɫɬɨɪɨɧɚɦɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɄɊɋ ɹɜɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ: 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɭɱɚɬɶ ɠɢɜɨɬɧɵɯ ɤ ɩɨɞɨɛɧɨɦɭ ɩɢɬɚɧɢɸ ɫ ɦɨɥɨɞɨɝɨ 

ɜɨɡɪɚɫɬɚ, ɩɨɫɤɨɥɶɤɭ ɜɡɪɨɫɥɨɟ ɩɨɝɨɥɨɜɶɟ ɦɨɠɟɬ ɧɟ ɩɪɢɧɹɬɶ ɬɚɤɨɣ ɤɨɪɦ ɩɨɫɥɟ 

ɬɪɚɞɢɰɢɨɧɧɨɝɨ. ɋɥɨɠɧɨɫɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɡɚ ɞɨɡɢɪɨɜɤɚɦɢ ɤɨɪɦɚ. 

Ʉɨɦɛɢɤɨɪɦɨɜ ɞɥɹ ɄɊɋ ɜɵɩɭɫɤɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ. ɉɨɞɪɚɡɞɟɥɹɸɬɫɹ 

ɨɧɢ ɩɨ ɫɜɨɟɦɭ ɧɚɡɧɚɱɟɧɢɸ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɞɥɹ ɬɟɥɹɬ; ɞɥɹ ɤɨɪɨɜ; ɞɥɹ 

ɛɵɤɨɜ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ɋɚɡɥɢɱɚɸɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɤɨɪɦɚ ɢ ɮɨɪɦɨɣ ɜɵɩɭɫɤɚ. Ⱦɥɹ 

ɭɞɨɛɫɬɜɚ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɛɢɤɨɪɦɚ ɞɥɹ ɄɊɋ ɜɵɩɭɫɤɚɸɬ ɜ ɜɢɞɟ: ɨɞɧɨɪɨɞɧɨɣ 

ɫɵɩɭɱɟɣ ɦɚɫɫɵ; ɩɪɟɫɫɨɜɚɧɧɵɯ ɝɪɚɧɭɥ; ɛɪɢɤɟɬɨɜ. ɋɵɩɭɱɢɟ ɤɨɪɦɚ ɧɟ 

ɩɨɞɜɟɪɝɚɸɬ ɩɪɟɫɫɨɜɚɧɢɸ ɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ, ɩɨɷɬɨɦɭ ɨɧɢ ɢɦɟɸɬ ɫɚɦɵɣ 

ɦɚɥɟɧɶɤɢɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ. Ɍɚɤɢɟ ɩɢɳɟɜɵɟ ɫɦɟɫɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ, ɞɨɛɚɜɥɹɹ ɢ ɢɡɦɟɥɶɱɚɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɤɨɦɩɨɧɟɧɬɵ. Ƚɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɤɨɦɛɢɤɨɪɦ ɞɥɹ ɄɊɋ ɢ ɜɯɨɞɹɳɢɟ ɜ ɟɝɨ ɫɨɫɬɚɜ 

ɤɨɦɩɨɧɟɧɬɵ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɚɞ ɨɬɞɟɥɶɧɵɯ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ, ɧɚ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɥɟɝɤɨ 

ɭɫɜɚɢɜɚɟɦɵɟ. ɉɪɢ ɷɬɨɦ ɭɧɢɱɬɨɠɚɟɬɫɹ ɢ ɩɚɬɨɝɟɧɧɚɹ ɦɢɤɪɨɮɥɨɪɚ, ɜɨɡɛɭɞɢɬɟɥɢ 

ɡɚɛɨɥɟɜɚɧɢɣ. Ƚɪɚɧɭɥɢɪɨɜɚɧɧɵɣ ɤɨɦɛɢɤɨɪɦ ɦɨɠɧɨ ɯɪɚɧɢɬɶ ɜ ɬɟɱɟɧɢɟ 
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ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ʉɨɦɛɢɤɨɪɦ ɜ ɛɪɢɤɟɬɚɯ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ 

ɬɨɥɶɤɨ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɮɨɪɦɚɦɢ ɜɵɩɭɫɤɚ. ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɪɢɤɟɬɵ 

ɢɡɦɟɥɶɱɚɸɬ ɞɨ ɧɭɠɧɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ, ɚ ɡɚɬɟɦ ɫɤɚɪɦɥɢɜɚɸɬ ɠɢɜɨɬɧɵɦ. 

Ɋɚɡɥɢɱɚɸɬɫɹ ɤɨɪɦɨɜɵɟ ɫɦɟɫɢ ɢ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ. Ʉɨɦɛɢɤɨɪɦɚ 

ɩɨɥɧɨɝɨ ɪɚɰɢɨɧɚ (ɉɄ) ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɨɥɧɵɣ ɧɚɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɜɢɬɚɦɢɧɨɜ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɞɨɛɚɜɨɤ, ɩɨɷɬɨɦɭ ɩɪɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɟ 

ɤɨɪɦɚ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɨɦɛɢɤɨɪɦɚ (Ʉ) ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ 

ɞɨɩɨɥɧɟɧɢɟ ɤ ɪɚɰɢɨɧɭ ɝɪɭɛɵɯ ɢ ɫɨɱɧɵɯ ɤɨɪɦɨɜ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɩɪɨɞɭɤɬɵ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ. ɉɪɟɦɢɤɫɵ (ɉ) ɢ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɵɟ ɞɨɛɚɜɤɢ 

(ȻȼȾ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɞɨɩɨɥɧɟɧɢɹ ɪɚɰɢɨɧɚ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɛɨɪɨɦ 

ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɞɨɛɚɜɥɹɸɬɫɹ ɤ ɤɨɪɦɚɦ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

 

1.1.2 Ɉɫɧɨɜɧɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɜ ɩɨɬɨɱɧɨ – 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɹɯ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɨɫɨɛɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɨɰɟɫɫɚ ɜɵɛɢɪɚɸɬ ɦɚɲɢɧɭ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ. ɂɯ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ: ɩɨ ɜɢɞɭ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɤɨɪɦɨɜ, ɩɨ ɯɚɪɚɤɬɟɪɭ ɜɵɩɨɥɧɹɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɢ, ɩɨ ɬɢɩɭ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɟɦɧɨɝɨ 

ɛɭɧɤɟɪɚ 9 , ɬɪɚɧɫɩɨɪɬɟɪɚ-ɨɱɢɫɬɢɬɟɥɹ ɉȾɄ-Ɏ-15, ɢɡɦɟɥɶɱɢɬɟɥɹ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ «ȼɨɥɝɚɪɶ-5», ɝɞɟ ɤɨɪɧɟɩɥɨɞɵ ɢɡɦɟɥɶɱɚɸɬɫɹ ɞɨ ɱɚɫɬɢɰ 

ɪɚɡɦɟɪɨɦ 5-12 ɦɦ, ɢ ɛɭɧɤɟɪɚ-ɞɨɡɚɬɨɪɚ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɄɈɊɄ-15-03-01. 

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ  ɬɪɚɜɹɧɨɣ ɦɭɤɢ ɫɨɫɬɨɢɬ ɢɡ ɩɢɬɚɬɟɥɹ ɞɨɡɚɬɨɪɚ 

ɉɋɆ-10, ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ Ɍɋ-40. Ɍɪɚɜɹɧɭɸ ɦɭɤɭ ɡɚɝɪɭɠɚɸɬ ɜ 

ɩɢɬɚɬɟɥɶ ɞɨɡɚɬɨɪ ɉɋɆ-10, ɚ ɡɚɬɟɦ ɬɪɚɧɫɩɨɪɬɟɪɨɦ Ɍɋ-40 ɧɚɩɪɚɜɥɹɸɬ ɜ 

ɡɚɝɪɭɡɨɱɧɵɣ ɲɧɟɤ.  

Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ  ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɢɬɚɬɟɥɶ ɉɄ-6 ɢ ɡɚɜɚɥɶɧɵɣ ɛɭɧɤɟɪ ɨɛɴɟɦɨɦ 19  . Ʉɨɪɦɚ ɡɚɝɪɭɠɚɸɬ ɜ ɛɭɧɤɟɪ, ɚ 

ɡɚɬɟɦ ɩɢɬɚɬɟɥɟɦ ɉɄ-6 ɞɨɡɢɪɭɟɬɫɹ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɢ ɡɚɝɪɭɡɨɱɧɵɣ ɲɧɟɤ. 
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Ʌɢɧɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ  ɫɢɥɨɫɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɦɨɩɪɢɟɦɧɨɝɨ ɩɭɧɤɬɚ, 

ɩɢɬɚɬɟɥɹ Ʉɉ-10, ɢɡɦɟɥɶɱɢɬɟɥɹ «ȼɨɥɝɚɪɶ-5», ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ Ɍɋ-40 

ɢ ɞɨɡɚɬɨɪɚ ɄɈɊɄ-15-03-01. ɋɢɥɨɫ ɢɡɦɟɥɶɱɚɸɬ ɧɚ ɱɚɫɬɢɰɵ ɜɟɥɢɱɢɧɨɣ 5-10 ɦɦ.  

Ʌɢɧɢɹ ɫɦɟɲɢɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɲɧɟɤɚ ɒȼɋ-40, ɫɦɟɫɢɬɟɥɹ 

ɋ-12, ɜɵɝɪɭɡɧɨɝɨ ɲɧɟɤɚ ɒȼɋ-40 ɢ ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ Ɍɋ-40. ɋɨ ɜɫɟɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɢ ɤɨɪɧɟɩɥɨɞɵ, ɤɨɧɰɟɧɬɪɚɬɵ, ɫɢɥɨɫ ɢ ɬɪɚɜɹɧɚɹ ɦɭɤɚ 

ɩɨɫɬɭɩɚɸɬ ɜ ɡɚɝɪɭɡɨɱɧɵɣ ɲɧɟɤ ɒȼɋ-40, ɤɨɬɨɪɵɣ ɡɚɝɪɭɠɚɟɬ ɫɦɟɫɢɬɟɥɶ ɋ-12. 

ȼ ɫɦɟɫɢɬɟɥɟ ɤɨɪɦɚ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ ɦɟɲɚɥɤɚɦɢ ɢ ɜɵɝɪɭɠɚɸɬɫɹ ɜɵɝɪɭɡɧɵɦ 

ɲɧɟɤɨɦ ɒȼɋ-40. Ɂɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɫɤɪɟɛɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ Ɍɋ-40 

ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ ɢɥɢ ɞɪɭɝɢɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. 

ɑɢɫɥɨ ɦɚɲɢɧ ɜɯɨɞɹɳɢɯ ɜ ɥɢɧɢɸ ɩɪɢɝɨɬɨɜɥɟɧɢɹ  ɩɨɞɝɨɬɨɜɤɢ ɝɪɭɛɵɯ, 

ɫɨɱɧɵɯ, ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɉɩɵɬ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɚɤɢɯ ɥɢɧɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɱɟɦ ɦɟɧɶɲɟ ɦɚɲɢɧ ɜ ɥɢɧɢɢ, ɬɟɦ 

ɨɧɚ ɤɨɪɨɱɟ, ɬɟɦ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɨɧɚ ɛɨɥɟɟ ɧɚɞɟɠɧɚ ɜ ɪɚɛɨɬɟ. Ⱦɥɹ 

ɦɧɨɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɦɚɲɢɧɵ, 

ɩɨɷɬɨɦɭ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɢ ɜɵɛɢɪɚɸɬ ɜɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɫ 

ɨɩɬɢɦɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɰɟɪɬɪɚɬɨɜ ɤɪɨɦɟ ɨɬɞɟɥɶɧɵɯ 

ɦɚɲɢɧ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɦɢɧɢɡɚɜɨɞɵ, ɤɨɬɨɪɵɟ 

ɜɵɩɨɥɧɹɸɬ ɞɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ ɛɨɥɟɟ, ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɬɨɱɧɨɫɬɶ ɢ 

ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ, ɧɚɡɧɚɱɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɣ ɩɪɟɞɴɹɜɥɹɟɦɵɯ 

ɤ ɝɨɬɨɜɵɦ ɤɨɪɦɚɦ. ɇɚɞɥɟɠɚɳɚɹ ɩɨɞɝɨɬɨɜɤɚ ɤɨɪɦɨɜ ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ 

ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ, ɱɬɨ ɜ ɧɚɢɛɨɥɶɲɟɣ ɦɟɪɟ ɨɬɜɟɱɚɟɬ ɡɚɞɚɱɚɦ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɪɦɨɜɵɯ ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ 

ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ. 
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1.1.3 Ⱥɝɪɨɬɟɯɧɢɱɟɫɤɢɟ, ɡɨɨɬɟɯɧɢɱɟɫɤɢɟ ɢ ɡɨɨɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

Ⱥɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɤɨɪɦɚ ɞɨɥɠɧɵ: 

ɚ) ɫɨɞɟɪɠɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɞɨɫɬɭɩɧɵɯ 

ɞɥɹ ɩɟɪɟɜɚɪɢɜɚɧɢɹ ɢ ɭɫɜɨɟɧɢɹ  

ɛ) ɧɟ ɫɨɞɟɪɠɚɬɶ ɢɥɢ ɫɨɞɟɪɠɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɪɟɞɧɵɯ ɢ ɹɞɨɜɢɬɵɯ ɜɟɳɟɫɬɜ 

ɜ) ɢɦɟɬɶ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɣ ɜɧɟɲɧɢɣ ɜɢɞ, ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɰɜɟɬɭ ɢ ɡɚɩɚɯɭ 

ɯɚɪɚɤɬɟɪɧɨɦɭ ɞɥɹ ɞɚɧɧɨɝɨ ɤɨɪɦɚ, ɛɟɡ ɩɪɢɡɧɚɤɨɜ ɩɨɪɱɢ 

ɝ)  ɨɬɥɢɱɚɬɶɫɹ ɜɵɫɨɤɢɦɢ ɜɤɭɫɨɜɵɦɢ ɤɚɱɟɫɬɜɚɦɢ ɢ ɯɨɪɨɲɟɣ ɩɨɟɞɚɟɦɨɫɬɶɸ.  

Ɂɨɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

ɚ) ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɩɨɬɟɪɸ ɤɨɪɦɚ. 

ɛ) ɨɱɢɫɬɤɚ ɤɨɪɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɡɟɦɥɢ, ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 

ɜ) ɞɥɹ ɄɊɋ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɥɶɱɟɧɢɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ – ɞɨ 1 

ɦɦ (ɦɟɥɤɢɣ ɩɨɦɨɥ) ɢɥɢ ɞɨ 1,8 ɦɦ Ɂɚɝɪɹɡɧɟɧɧɨɫɬɢ ɡɟɪɧɨɜɵɯ ɤɨɪɦɨɜ 1%. 

Ɂɨɨɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɤ ɫɤɚɪɦɥɢɜɚɧɢɸ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɬ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɟ ɰɟɯɚ. ɂɯ ɪɚɡɦɟɳɚɸɬ ɜ ɨɬɞɟɥɶɧɨɦ 

ɡɞɚɧɢɢ (ɨɛɹɡɚɬɟɥɶɧɨ). Ʉɨɪɦɨɰɟɯ ɨɛɪɚɡɨɜɚɧ ɦɚɲɢɧɚɦɢ ɢ ɦɟɯɚɧɢɡɦɚɦɢ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ, ɤɪɨɦɟ ɬɨɝɨ ɤɨɪɦɨɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ 

ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɦɟɯɚɧɢɡɦɚɦɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɪɦɨɜ ɜɧɭɬɪɢ 

ɩɨɦɟɳɟɧɢɹ ɢ ɞɨɫɬɚɜɤɢ ɝɨɬɨɜɵɯ ɤɨɪɦɨɜ ɢ ɫɦɟɫɟɣ ɤ ɦɟɫɬɭ ɢɯ ɫɤɚɪɦɥɢɜɚɧɢɹ. ȼ 

ɤɨɪɦɨɰɟɯɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɨɪɦɚɦ ɜɟɧɬɢɥɹɰɢɹ ɢ ɨɫɜɟɳɟɧɢɟ, 

ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ ɜ ɫɩɟɰɨɞɟɠɞɟ ɢ ɫɩɟɰɨɛɭɜɢ. 

ɉɪɨɬɢɜ ɝɪɵɡɭɧɨɜ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. ȼɯɨɞ 

ɩɨɫɬɨɪɨɧɧɢɦ ɫɬɪɨɝɨ ɜɨɫɩɪɟɳɟɧ. Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɜɯɨɞɹɳɟɟ ɜ ɤɨɦɩɥɟɤɬ ɉɌɅ 

ɤɨɪɦɨɰɟɯɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɺɧɧɵɯ ɡɨɨɬɟɯɧɢɱɟɫɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɪɦɨɜ. 
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1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɪɨɛɢɥɨɤ ɡɟɪɧɚ 

ȼ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ ɨɫɧɨɜɧɵɦɢ 

ɦɚɲɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɢɡɦɟɥɶɱɢɬɟɥɢ ɭɞɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ – ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ.  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɇɂɊɋ ɛɵɥ ɩɪɨɜɟɞɺɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ. ɉɨɢɫɤ ɩɪɨɜɨɞɢɥɫɹ 

ɩɨ ɦɚɬɟɪɢɚɥɚɦ ɩɚɬɟɧɬɧɨɝɨ ɮɨɧɞɚ ɢ ɛɢɛɥɢɨɬɟɱɧɨɝɨ ɮɨɧɞɚ. 

 

Ɋɢɫɭɧɨɤ 1.1 -   Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɥɨɬɤɨɜɵɯ ɤɨɪɦɨɞɪɨɛɢɥɨɤ ɩɨ ɫɩɨɫɨɛɭ 

ɨɪɝɚɧɢɡɚɰɢɢ  ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ. 
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Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 425438 

ɐɟɥɶ ɪɚɡɪɚɛɨɬɤɢ – ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ. 

Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.2) ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1 ɞɪɨɛɢɥɤɢ ɫ 

ɡɚɝɪɭɡɨɱɧɵɦ ɛɭɧɤɟɪɨɦ 5, ɫɨɟɞɢɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 6 ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ 

ɤɚɦɟɪɨɣ 8, ɧɚ ɜɯɨɞɟ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɩɚɤɟɬ 9 ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɩɥɚɫɬɢɧ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ ɫ ɪɚɡɦɟɪɨɦ ɨɬɜɟɪɫɬɢɣ, 

ɩɪɟɜɵɲɚɸɳɢɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɢɡɦɟɥɶɱɟɧɧɵɯ ɤɨɪɦɨɜ.  

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɦɨɠɟɬ 

ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

 

1 – ɤɨɪɩɭɫ; 2 – ɞɟɤɚ; 3 – ɪɨɬɨɪ; 4 – ɦɨɥɨɬɨɤ; 5 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ;  

6 - ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ; 7 – ɜɨɡɜɪɚɬɧɵɣ ɤɚɧɚɥ; 8 - ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ 

ɤɚɦɟɪɚ; 9 – ɩɚɤɟɬ ɩɥɚɫɬɢɧ; 10 – ɪɚɦɚ; 11 – ɩɨɜɨɪɨɬɧɚɹ ɡɚɫɥɨɧɤɚ;  

12 – ɩɪɢɟɦɧɚɹ ɜɨɪɨɧɤɚ; 13 – ɜɵɝɪɭɡɧɨɣ ɲɧɟɤ. 

Ɋɢɫɭɧɨɤ 1.2 - ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɨɛɳɢɣ ɜɢɞ 

ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɨɪɨɬɚ ɩɚɤɟɬɚ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɜɟɥɢɱɢɧɭ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɨɦɭ ɩɨɬɨɤɭ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɤɨɪɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɟɝɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. ɒɚɪɧɢɪɧɨɟ ɤɪɟɩɥɟɧɢɟ ɩɥɚɫɬɢɧ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɢɯ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ 
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ɜɟɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɨɹɧɧɭɸ ɢɯ ɨɪɢɟɧɬɚɰɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨɞɥɟɠɚɳɢɣ ɢɡɦɟɥɶɱɟɧɢɸ 

ɤɨɪɦ; ɧɚɩɪɢɦɟɪ ɡɟɪɧɨ, ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 5 ɩɨɞɚɟɬɫɹ ɫɚɦɨɬɟɤɨɦ ɜ ɤɨɪɩɭɫ 

1, ɝɞɟ ɢɡɦɟɥɶɱɚɟɬɫɹ ɦɨɥɨɬɤɚɦɢ 4 ɞɪɨɛɢɥɶɧɨɝɨ ɪɨɬɨɪɚ 3 ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ 

ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 6 ɜ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ 8. ɍɫɬɚɧɨɜɥɟɧɧɵɣ 

ɜ ɤɚɦɟɪɟ ɩɚɤɟɬ 9 ɩɥɚɫɬɢɧ ɩɨɫɬɟɩɟɧɧɨ ɝɚɫɢɬ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ 

ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɩɥɚɫɬɢɧ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɱɚɫɬɢɰɵ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɤɨɪɦɚ, ɨɛɥɚ-

ɞɚɸɳɢɟ ɪɚɡɥɢɱɧɨɣ ɩɚɪɭɫɧɨɫɬɶɸ ɢ ɦɚɫɫɨɣ, ɜɵɩɚɞɚɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɚɯ ɩɨ 

ɜɫɟɣ ɝɥɭɛɢɧɟ ɩɚɤɟɬɚ.  
 

 Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 665437 

Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ (ɪɢɫɭɧɨɤ 1.3), ɜɤɥɸɱɚɸɳɚɹ ɤɚɦɟɪɭ ɢɡɦɟɥɶɱɟɧɢɹ ɫ 

ɪɨɬɨɪɨɦ, ɡɚɝɪɭɡɨɱɧɵɦ ɢ ɪɚɡɝɪɭɡɨɱɧɵɦ ɨɤɧɚɦɢ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɫɨ 

ɲɧɟɤɨɦ, ɪɚɡɦɟɳɟɧɧɵɦ ɜ ɤɨɠɭɯɟ, ɧɚɱɚɥɨ ɤɨɬɨɪɨɝɨ ɩɨ ɯɨɞɭ ɩɟɪɟɦɟɳɟɧɢɹ 

ɩɪɨɞɭɤɬɚ ɫɨɩɪɹɠɟɧɨ ɬɪɭɛɨɩɪɨɜɨɞɨɦ c ɪɚɡɝɪɭɡɨɱɧɵɦ ɨɤɧɨɦ ɤɚɦɟɪɵ 

ɢɡɦɟɥɶɱɟɧɢɹ.  

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɚ 

ɢɡɦɟɥɶɱɟɧɢɹ, ɤɨɠɭɯ ɲɧɟɤɚ ɜɵɩɨɥɧɟɧ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦ, ɚ ɜɵɯɨɞ ɟɝɨ 

ɫɨɨɛɳɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɡɚɝɪɭɡɨɱɧɵɦ ɨɤɧɨɦ 

ɤɚɦɟɪɵ ɢɡɦɟɥɶɱɟɧɢɹ, ɩɪɢɱɟɦ ɜɧɢɡɭ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ ɫɦɨɧɬɢɪɨɜɚɧ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɲɧɟɤ. Ɍɪɭɛɨɩɪɨɜɨɞ, ɢɞɭɳɢɣ ɨɬ ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ  ɤɚɦɟɪɵ  

ɢɡɦɟɥɶɱɟɧɢɹ,  ɩɪɢɫɨɟɞɢɧɟɧ  ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɢ ɫɜɟɪɯɭ ɤ  ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɦɭ 

ɤɨɠɭɯɭ ɲɧɟɤɚ, ɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɜɟɞɭɳɢɣ ɤ ɡɚɝɪɭɡɨɱɧɨɦɭ 

ɨɤɧɭ – ɫɧɢɡɭ ɤɨɠɭɯɚ. ɉɟɪɮɨɪɢɪɨɜɚɧɧɵɣ  ɤɨɠɭɯ  ɢ  ɲɧɟɤ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ 

ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɞ ɭɝɥɨɦ 0—30° ɤ ɝɨɪɢɡɨɧɬɚɥɢ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɤɨɦɛɢɤɨɪɦɨɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
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1 – ɤɨɪɩɭɫ; 2 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ; 3, 4 – ɬɪɭɛɨɩɪɨɜɨɞɵ; 5 – ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ 

ɤɚɦɟɪɚ; 6 – ɤɚɦɟɪɚ ɢɡɦɟɥɶɱɟɧɢɹ; 7 – ɪɨɬɨɪ; 8 – ɡɚɝɪɭɡɨɱɧɨɟ ɨɤɧɨ;  

9 – ɪɚɡɝɪɭɡɨɱɧɨɟ ɨɤɧɨ; 10 – ɤɨɠɭɯ; 11 – ɲɧɟɤ; 13 – ɩɨɥɨɫɬɶ; 15 – ɜɵɯɨɞɧɨɟ 

ɨɤɧɨ; 16 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɲɧɟɤ; 17 – ɮɢɥɶɬɪ. 

Ɋɢɫɭɧɨɤ 1.3 - Ɉɛɳɢɣ ɜɢɞ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ 

Ⱦɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ 7 ɫɵɪɶɟ ɢɡ ɛɭɧɤɟɪɚ 2 ɪɚɜɧɨɦɟɪɧɨ 

ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ 6 ɢɡɦɟɥɶɱɟɧɢɹ, ɝɞɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɟ ɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɯɨɞɭ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 7 ɤ ɪɚɡɝɪɭɡɨɱɧɨɦɭ ɨɤɧɭ 

9. ɉɪɢɦɵɤɚɸɳɢɦ ɤ ɧɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 3 ɩɪɨɞɭɤɬɵ ɢɡɦɟɥɶɱɟɧɢɹ ɱɟɪɟɡ 

ɜɯɨɞɧɨɟ ɨɤɧɨ 14 ɩɨɞɚɸɬɫɹ ɜ ɩɨɥɨɫɬɶ 12 ɲɧɟɤɚ 11. Ɂɞɟɫɶ ɜ ɩɪɨɰɟɫɫɟ 

ɩɟɪɟɦɟɳɟɧɢɹ ɲɧɟɤɨɦ 11 ɜ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɦ ɤɨɠɭɯɟ 10 ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ 

ɩɪɨɫɟɢɜɚɸɬɫɹ ɜ ɩɨɥɨɫɬɶ 13 ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 5, ɩɨɩɚɞɚɸɬ ɜ ɜɵɝɪɭɡɧɨɣ 

ɲɧɟɤ 16 ɢ ɭɞɚɥɹɸɬɫɹ ɢɡ ɞɪɨɛɢɥɤɢ.  
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 Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 1065463 

ɂɡɜɟɫɬɧɚ ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ (ɪɢɫɭɧɨɤ 1.4), ɫɨɞɟɪɠɚɳɢɟ ɞɪɨɛɢɥɶɧɭɸ 

ɤɚɦɟɪɭ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɟɣ ɤɨɥɶɰɟɜɨɣ ɪɢɮɥɟɧɨɣ ɞɟɤɨɣ, ɪɟɲɟɬɨɦ ɢ 

ɦɨɥɨɬɤɨɜɵɦ ɪɨɬɨɪɨɦ ɢ ɰɢɤɥɨɧ - ɪɚɡɝɪɭɡɢɬɟɥɶ, ɫɨɟɞɢɧɟɧɧɵɣ ɜɨɡɜɪɚɬɧɵɦ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɤɚɦɟɪɨɣ ɢ ɫ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɩɚɬɪɭɛɤɨɦ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ. 

 

 

 

 

 

 

 

 

1 – ɞɪɨɛɢɥɶɧɚɹ ɤɚɦɟɪɚ; 2 – ɦɨɥɨɬɨɤ; 3 – ɜɟɧɬɢɥɹɬɨɪ; 4 – ɰɢɤɥɨɧ-ɪɚɡɝɪɭɡɢɬɟɥɶ; 

5 - ɜɯɨɞɧɨɣ ɬɪɭɛɨɩɪɨɜɨɞ; 6 – ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ; 7 - ɜɨɡɜɪɚɬɧɵɣ 

ɬɪɭɛɨɩɪɨɜɨɞ; 8 -  ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ; 9 – ɨɤɧɨ; 10 – ɪɟɲɟɬɨ; 11- ɩɚɬɪɭɛɨɤ; 

12 – ɮɢɥɶɬɪ. 

Ɋɢɫɭɧɨɤ 1.4 - Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ 

 

ȼ ɢɡɜɟɫɬɧɵɯ ɞɪɨɛɢɥɤɚɯ ɢɡɦɟɥɶɱɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ 

ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ ɪɵɯɥɵɦ ɫɥɨɟɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ. ȼ ɩɟɪɟɦɟɳɚɸɳɟɦɫɹ ɫɥɨɟ ɦɚɬɟɪɢɚɥɚ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɧɚ-

ɯɨɞɹɬɫɹ ɧɚ ɩɟɪɢɮɟɪɢɢ ɫɥɨɹ, ɚ ɦɟɥɤɢɟ — ɛɥɢɠɟ ɤ ɰɟɧɬɪɭ, ɜ ɡɨɧɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɦɨɥɨɬɤɨɜ ɢ ɩɟɪɟɢɡɦɟɥɶɱɚɸɬɫɹ. 
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ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɞɪɨɛɢɥɤɟ ɤɨɪɦɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɢɡɦɟɥɶɱɟɧɢɹ 

ɤɨɪɦɚ ɞɪɨɛɢɥɶɧɚɹ ɤɚɦɟɪɚ ɧɚ ɜɯɨɞɟ ɜɨɡɜɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɦɟɟɬ 

ɨɛɯɜɚɬɵɜɚɸɳɢɣ ɟɟ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ, ɚ ɫɬɟɧɤɢ ɤɚɦɟɪɵ ɜ ɡɨɧɟ ɤɚɧɚɥɚ ɩɟɪ-

ɮɨɪɢɪɨɜɚɧɵ. Ⱦɪɨɛɢɥɤɚ ɤɨɪɦɨɜ, ɫɨɞɟɪɠɚɳɚɹ ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ ɫ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɟɣ ɤɨɥɶɰɟɜɨɣ ɪɢɮɥɟɧɨɣ ɞɟɤɨɣ, ɪɟɲɟɬɨɦ ɢ ɦɨɥɨɬɤɨɜɵɦ 

ɪɨɬɨɪɨɦ ɢ ɰɢɤɥɨɧ - ɪɚɡɝɪɭɡɢɬɟɥɶ, ɫɨɟɞɢɧɟɧɧɵɣ ɜɨɡɜɪɚɬɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ 

ɤɚɦɟɪɨɣ ɢ ɫ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɩɚɬɪɭɛɤɨɦ ɜɟɧɬɢɥɹɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɤɚɦɟɪɵ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɟɪɟɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɚ, ɤɚɦɟɪɚ ɧɚ ɜɯɨɞɟ ɜɨɡɜɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɦɟɟɬ 

ɨɛɯɜɚɬɵɜɚɸɳɢɣ ɟɟ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ, ɚ ɫɬɟɧɤɢ ɤɚɦɟɪɵ ɜ ɡɨɧɟ ɤɚɧɚɥɚ 

ɩɟɪɮɨɪɢɪɨɜɚɧɵ. 

 

Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 1065010 

ɂɡɜɟɫɬɧɚ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.5) ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɩɪɢɦɟɪ ɡɟɪɧɚ, ɜɤɥɸɱɚɸɳɚɹ ɡɚɝɪɭɡɨɱɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɪɨɬɨɪ ɫ ɦɨɥɨɬɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɤɨɪɩɭɫɟ ɧɚ ɜɚɥɭ ɢ 

ɡɚɤɥɸɱɟɧɧɵɣ ɜɨ ɜɪɚɳɚɸɳɟɦɫɹ ɛɚɪɚɛɚɧɟ, ɜɵɩɨɥɧɟɧɧɨɦ ɜ ɜɢɞɟ ɭɫɟɱɟɧɧɨɝɨ 

ɤɨɧɭɫɚ, ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɤɨɬɨɪɨɝɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɢɸ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ. ɂɡɜɟɫɬɧɚɹ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚ. ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɞɪɨɛɢɥɤɟ ɷɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɭɫɬɪɚɧɟɧ 

ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɛɚɪɚɛɚɧ ɜɵɩɨɥɧɟɧ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦ, ɚ ɪɨɬɨɪ — 

ɤɨɧɢɱɟɫɤɢɦ, ɩɨ ɮɨɪɦɟ ɛɚɪɚɛɚɧɚ. 

1. Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɛɚɪɚɛɚɧ ɜɵɩɨɥɧɟɧ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦ, ɚ ɪɨɬɨɪ  — 

ɤɨɧɢɱɟɫɤɢɦ ɩɨ ɮɨɪɦɟ ɛɚɪɚɛɚɧɚ. 

2. Ⱦɪɨɛɢɥɤɚ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɟɩɟɧɢ 

ɢɡɦɟɥɶɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɪɨɬɨɪ ɭɫɬɚɧɨɜɥɟɧ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ 

ɜɞɨɥɶ ɜɚɥɚ. 

3. Ⱦɪɨɛɢɥɤɚ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɥɹ ɨɱɢɫɬɤɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ 

ɛɚɪɚɛɚɧɚ ɜ ɤɨɪɩɭɫɟ  ɭɫɬɚɧɨɜɥɟɧɵ  ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ  ɜɪɚɳɚɸɳɢɟɫɹ ɳɟɬɤɢ. 
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1 - ɡɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 – ɤɨɪɩɭɫ; 3 – ɪɨɬɨɪ; 4 – ɦɨɥɨɬɨɤ; 6 – ɛɚɪɚɛɚɧ; 7 – 

ɜɬɭɥɤɚ; 8 – ɨɫɶ; 9 – ɩɨɞɲɢɩɧɢɤ; 10 – ɲɧɟɤ; 11 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ;  

12 – ɦɭɮɬɚ; 13, 14 – ɩɨɞɲɢɩɧɢɤɢ; 15 ɲɤɢɜ; 16 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ; 17 – ɞɟɤɚ. 

Ɋɢɫɭɧɨɤ 1.5 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 1065010) 

Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ, ɪɚɡɪɟɡ ɩɨ Ⱥ-Ⱥ ɧɚ ɪɢɫɭɧɤɟ 1.6 

 

5 – ɜɚɥ; 16 - ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ; 18 – ɳɟɬɤɢ. 

Ɋɢɫɭɧɨɤ 1.6 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ 
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                       Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 426695 

Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (ɪɢɫɭɧɨɤ 1.7), ɜɤɥɸɱɚɸɳɚɹ ɤɨɪɩɭɫ ɫ ɪɨɬɨɪɨɦ, 

ɧɚɞ ɤɨɬɨɪɵɦ ɩɨ ɯɨɞɭ ɟɝɨ ɜɪɚɳɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɨɬɛɨɣɧɵɟ ɷɥɟɦɟɧɬɵ, 

ɡɚɝɪɭɡɨɱɧɵɣ ɢ ɜɵɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɤɢ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɪɨɛɥɟɧɢɹ, ɨɬɛɨɣɧɵɟ ɷɥɟɦɟɧɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɧɚɞ ɪɨɬɨɪɨɦ, ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɢɦɟɸɬ ɫɬɭɩɟɧɢ, ɭɜɟɥɢɱɢɜɚɸɳɢɟɫɹ ɩɨ ɯɨɞɭ 

ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɢ ɫɨɫɬɚɜɥɟɧɧɵɟ ɢɡ ɩɨɩɟɪɟɱɧɵɯ ɢ ɩɪɨɞɨɥɶɧɵɯ ɪɟɛɟɪ, 

ɩɨɫɥɟɞɧɢɟ ɢɡ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ, ɚ ɨɬɛɨɣɧɵɟ 

ɷɥɟɦɟɧɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɯɨɞɭ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɭɝɨɥɤɨɜ, ɜɟɪɲɢɧɵ ɤɨɬɨɪɵɯ ɨɛɪɚɳɟɧɵ ɤ ɪɨɬɨɪɭ. 

 

1 – ɤɨɪɩɭɫ; 2 – ɪɨɬɨɪ; 3 – ɦɨɥɨɬɨɤ; 4 – ɩɪɨɞɨɥɶɧɨɟ ɪɟɛɪɨ; 5 – ɩɨɩɟɪɟɱɧɨɟ 

ɪɟɛɪɨ; 6 – ɤɪɵɲɤɚ; 7 – ɭɝɨɥɨɤ; 8 – ɩɥɢɬɚ; 9 – ɪɟɲɟɬɤɚ; 10 – ɡɚɝɪɭɡɨɱɧɵɣ 

ɩɚɬɪɭɛɨɤ; 11 – ɩɚɬɪɭɛɨɤ. 

Ɋɢɫɭɧɨɤ 1.7 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ (Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 426695) 
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ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɂɡɦɟɥɶɱɚɟɦɵɣ ɦɚɬɟɪɢɚɥ 

ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ 10 ɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɭɞɚɪɚɦ ɦɨɥɨɬɤɨɜ 3 

ɩɪɢ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ 2. Ɍɚɤ ɠɟ ɦɨɥɨɬɤɚɦɢ 3 ɦɚɬɟɪɢɚɥ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɧɚ 

ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ 1 ɨɬɛɨɣɧɵɟ ɷɥɟɦɟɧɬɵ.  Ɇɨɥɨɬɤɢ 3 ɩɪɨɛɢɜɚɸɬ ɤɭɫɤɢ 

ɦɚɬɟɪɢɚɥɚ ɫɤɜɨɡɶ ɳɟɥɢ ɜ ɪɟɲɟɬɤɟ 9 ɢ ɜɵɝɪɭɠɚɸɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 11. 

 

                       Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 645700 

ɂɡɜɟɫɬɧɚ ɦɨɥɨɬɤɨɜɚɹ ɦɟɥɶɧɢɰɚ (ɪɢɫɭɧɨɤ 1.8), ɫɨɞɟɪɠɚɳɚɹ ɞɪɨɛɢɥɶɧɭɸ 

ɤɚɦɟɪɭ ɫ ɪɨɬɨɪɨɦ, ɫɜɹɡɚɧɧɭɸ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɢ ɨɛɪɚɬɧɵɦ ɤɚɧɚɥɚɦɢ ɫ 

ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɨɣ. Ɍɚɤɚɹ ɦɟɥɶɧɢɰɚ ɦɚɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚ ɢ 

ɧɟɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɚ. 

 

1 – ɤɨɪɩɭɫ; 2 – ɞɟɤɚ; 3 – ɪɨɬɨɪ; 4 – ɦɨɥɨɬɨɤ; 5 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ;  

6 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɲɢɛɟɪ; 7 – ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ; 8 – ɜɨɡɜɪɚɬɧɵɣ 

ɩɚɬɪɭɛɨɤ; 9 – ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ; 10 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɥɚɫɬɢɧɚ; 12 – 

ɲɧɟɤ; 13 – ɡɚɞɜɢɠɤɚ; 14 – ɜɨɡɞɭɯɨɜɨɞ. 

Ɋɢɫɭɧɨɤ 1.8 - ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɨɛɳɢɣ ɜɢɞ.  
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ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ ɤ ɢɡɨɛɪɟɬɟɧɢɸ ɹɜɥɹɟɬɫɹ 

ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɜɤɥɸɱɚɸɳɟɟ ɞɪɨɛɢɥɤɭ ɫ ɡɚɝɪɭɡɨɱɧɵɦ 

ɩɚɬɪɭɛɤɨɦ, ɫɨɟɞɢɧɟɧɧɭɸ ɡɚɦɤɧɭɬɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɫ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ 

ɤɚɦɟɪɨɣ, ɫɧɚɛɠɟɧɧɨɣ ɡɚɞɜɢɠɤɨɣ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɟɟ ɦɚɥɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

ɗɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɢɫɤɥɸɱɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɜ ɭɫɬɪɨɣɫɬɜɨ  ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ 

ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ ɤɨɬɨɪɚɹ ɫɧɚɛɠɟɧɚ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɤɪɢɜɨɥɢɧɟɣɧɨɣ 

ɩɥɚɫɬɢɧɨɣ, ɧɢɠɧɹɹ ɝɪɚɧɶ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɟɬ ɫ ɡɚɞɜɢɠɤɨɣ ɪɟɝɭɥɢɪɭɟɦɵɣ ɡɚɡɨɪ, 

ɩɪɢɱɟɦ ɜ ɭɫɬɪɨɣɫɬɜɟ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɝɪɚɧɢ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫ 

ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɦɢ ɳɢɬɤɚɦɢ. 

ɇɚ ɜɨɡɜɪɚɬɧɨɦ ɩɚɬɪɭɛɤɟ 8 ɲɚɪɧɢɪɧɨ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɞɜɢɠɤɚ 13. 

Ɋɚɡɞɟɥɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ 9 ɫɨɟɞɢɧɟɧɚ ɬɚɤɠɟ ɫ ɤɨɪɩɭɫɨɦ 1 ɜɨɡɞɭɯɨɜɨɞɨɦ 14. 

Ʉɪɢɜɨɥɢɧɟɣɧɚɹ ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɥɚɫɬɢɧɚ 10 ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɡɚɡɨɪɨɦ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 9 ɩɨɞ ɭɝɥɨɦ ɛɨɥɟɟ 900
 ɤ 

ɧɚɩɪɚɜɥɟɧɢɸ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɚ ɟɟ ɧɢɠɧɹɹ ɝɪɚɧɶ ɨɛɪɚɡɭɟɬ ɫ ɡɚɞɜɢɠɤɨɣ 

ɪɟɝɭɥɢɪɭɟɦɵɣ ɡɚɡɨɪ. 

Ⱦɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɨɞɥɟɠɚɳɢɣ ɞɪɨɛɥɟɧɢɸ ɦɚɬɟɪɢɚɥ ɢɡ ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 5 ɩɨɞɚɟɬɫɹ 

ɜɦɟɫɬɟ ɫ ɜɨɡɞɭɯɨɦ ɜ ɤɨɪɩɭɫ 1, ɝɞɟ ɢɡɦɟɥɶɱɚɟɬɫɹ ɦɨɥɨɬɤɚɦɢ 4 ɞɪɨɛɢɥɶɧɨɝɨ 

ɪɨɬɨɪɚ 3 ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɨ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɩɚɬɪɭɛɤɭ 7 ɤ ɜɯɨɞɧɨɦɭ 

ɨɬɜɟɪɫɬɢɸ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 9.    

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɜ ɤɚɦɟɪɟ ɩɨɞ ɭɝɥɨɦ ɛɨɥɟɟ 900
 ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɬɨɤɚ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɥɚɫɬɢɧɚ 10 ɢɡɦɟɧɹɟɬ ɞɜɢɠɟɧɢɟ ɧɚ ɤɪɢɜɨɥɢɧɟɣɧɨɟ, 

ɢɫɤɥɸɱɚɹ ɡɚɥɢɩɚɧɢɟ ɟɟ ɦɚɬɟɪɢɚɥɨɦ. ɉɪɢ ɷɬɨɦ ɦɟɥɤɢɟ ɩɵɥɟɜɢɞɧɵɟ ɱɚɫɬɢɰɵ 

ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɩɟɪɮɨɪɚɰɢɸ, ɚ ɤɪɭɩɧɵɟ ɩɪɨɞɨɥɠɚɸɬ ɞɜɢɠɟɧɢɟ ɩɨ 

ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ 10 ɜɧɢɡ. ȼ ɡɚɪɟɲɟɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɬɟɪɹɹ ɫɤɨɪɨɫɬɶ, ɨɫɚɠɞɚɸɬɫɹ ɢ ɩɨɫɬɭɩɚɸɬ ɜ ɲɧɟɤ 12, ɚ 

ɨɬɫɟɩɚɪɢɪɨɜɚɧɧɵɣ ɜɨɡɞɭɯ ɩɨ ɜɨɡɞɭɯɨɜɨɞɭ 14 ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɪɩɭɫ 1 

ɞɪɨɛɢɥɤɢ. 
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10 – ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɩɥɚɫɬɢɧɚ; 11 – ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣ ɳɢɬɨɤ. 

Ɋɢɫɭɧɨɤ 1.9 - ɉɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɤɪɢɜɨɥɢɧɟɣɧɚɹ ɩɥɚɫɬɢɧɚ.  

 

ɉɨɫɪɟɞɫɬɜɨɦ ɩɨɜɨɪɨɬɧɨɣ ɡɚɫɥɨɧɤɢ 13 ɦɚɬɟɪɢɚɥ ɪɚɫɫɟɤɚɟɬɫɹ ɧɚ ɞɜɟ ɱɚɫɬɢ; 

ɤɪɭɩɧɚɹ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɜɨɡɜɪɚɬɧɵɣ ɩɚɬɪɭɛɨɤ 8 ɧɚ ɞɨɢɡɦɟɥɶɱɟɧɢɟ, ɚ ɦɟɥɤɚɹ 

ɩɨɫɬɭɩɚɟɬ ɜ ɲɧɟɤ 12. 

ɉɪɢ ɩɨɥɧɨɦ ɩɟɪɟɤɪɵɬɢɢ ɡɚɫɥɨɧɤɨɣ 13 ɜɨɡɜɪɚɬɧɨɝɨ ɩɚɬɪɭɛɤɚ 8 ɩɨɥɭɱɚɸɬ 

ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɣ ɦɨɞɭɥɶ ɩɨɦɨɥɚ. 

ɇɚɥɢɱɢɟ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɯ ɳɢɬɤɨɜ 11 ɩɪɟɩɹɬɫɬɜɭɟɬ ɫɯɨɞɭ ɩɪɨɞɭɤɬɚ ɫ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ 10 ɜɦɟɫɬɟ ɫ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ ɜ ɡɚɡɨɪ, 

ɨɛɪɚɡɨɜɚɧɧɵɣ ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ 9 ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ 

10. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɹɟɬ 

ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɩɪɨɞɭɤɬɚ. 

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. 

       1. ɍɫɬɪɨɣɫɬɜɨ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɪɚɡɞɟɥɟɧɢɹ ɩɪɨɞɭɤɬɚ, ɪɚɡɞɟɥɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ ɧɚ 

ɜɯɨɞɟ ɫɧɚɛɠɟɧɚ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɩɥɚɫɬɢɧɨɣ, ɧɢɠɧɹɹ ɝɪɚɧɶ 

ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɟɬ ɫ ɡɚɞɜɢɠɤɨɣ ɪɟɝɭɥɢɪɭɟɦɵɣ ɡɚɡɨɪ. 

2. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɤɨɪɦɨɜ, ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɤɪɢɜɨɥɢɧɟɣɧɵɟ ɝɪɚɧɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɜɵɩɨɥɧɟɧɵ ɫ 

ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɦɢ ɳɢɬɤɚɦɢ. 
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2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 Ɍɟɯɧɨɥɨɝɢɹ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ ɧɚ ɮɟɪɦɚɯ ɄɊɋ 

Ʉɨɪɦ ɞɥɹ ɫɤɨɬɚ ɞɨɥɠɟɧ ɛɵɬɶ ɥɟɝɤɨ ɩɟɪɟɜɚɪɢɜɚɟɦɵɦ, ɯɨɪɨɲɨ ɭɫɜɨɹɟɦɵɦ, ɛɵɬɶ 

ɜɤɭɫɧɵɦ, ɩɢɬɚɬɟɥɶɧɵɦ, ɧɟ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɇɨ ɤɨɪɦɚ ɜ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɜɢɞɟ, ɜ ɨɫɧɨɜɧɨɦ, ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟ ɨɬɜɟɱɚɸɬ ɢ ɩɨɷɬɨɦɭ 

ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɪɚɛɨɬɤɟ. Ɉɛɪɚɛɨɬɤɚ ɤɨɪɦɨɜ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɭɫɜɨɹɟɦɨɫɬɶ ɢɯ ɨɪɝɚɧɢɡɦɨɦ ɠɢɜɨɬɧɵɯ, ɭɜɟɥɢɱɢɬɶ 

ɩɢɬɚɬɟɥɶɧɨɫɬɶ, ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞɵ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɠɟɜɵɜɚɧɢɟ, ɩɨɜɵɫɢɬɶ 

ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɩɪɟɞɭɩɪɟɞɢɬɶ ɡɚɛɨɥɟɜɚɧɢɟ ɠɢɜɨɬɧɵɯ [16]. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɪɦɨɰɟɯɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɪɦɨɰɟɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɭɬɨɱɧɨɦɭ 

ɪɚɫɯɨɞɭ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɤɨɪɦɨɰɟɯɚɦɢ. 

Ʉɨɪɦɨɰɟɯ ɨɛɫɥɭɠɢɜɚɟɬ 600 ɝɨɥɨɜ. 

Ɋɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ, ɤɝ, ɩɨ ɜɢɞɭ ɤɨɪɦɚ ɡɚɩɢɲɟɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 - Ɋɚɰɢɨɧ ɦɨɥɨɱɧɵɯ ɤɨɪɨɜ, ɤɝ 

ȼɢɞ ɤɨɪɦɚ Ʉɨɥɢɱɟɫɬɜɨ, ɤɝ 

ɋɢɥɨɫ ɤɭɤɭɪɭɡɧɵɣ 25 

ɋɨɥɨɦɚ 7 

ɋɜɟɤɥɚ 8 

Ʉɨɧɰɟɧɬɪɚɬɵ 2 

Ɇɢɤɪɨ-ɦɚɤɪɨ ɞɨɛɚɜɤɢ 0,8 

ɋɭɬɨɱɧɵɣ  ɪɚɫɯɨɞ   ɤɚɠɞɨɝɨ   ɜɢɞɚ  ɤɨɪɦɚ  ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ   ɩɨ ɮɨɪɦɭɥɟ 

q = ɚ1 m1+ ɚ2 m2 + ... + ɚnmn (2.1.) 

ɝɞɟ  a1  ɚ2, an-  ɦɚɫɫɚ  ɞɚɧɧɨɝɨ   ɤɨɪɦɚ  ɩɨ  ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɫɭɬɨɱɧɨɦɭ ɪɚɰɢɨɧɭ      ɧɚ 

ɨɞɧɨ ɠɢɜɨɬɧɨɟ, ɤɝ; 

         m1 ,m2 ,mn - ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ, 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɢɥɨɫɚ: q1 = 26 * 600 = 15 000 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɨɥɨɦɵ: q2 = 7 * 600 = 4 200 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɧɰɟɧɬɪɚɬɨɜ: q3 = 2  * 600 = 1 200 ɤɝ 
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ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɫɜɟɤɥɵ: q4 = 8 * 600 = 4 800 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɦɚɤɪɨ-ɦɢɤɪɨ ɞɨɛɚɜɨɤ: q5 = 0,8 * 600 = 480 ɤɝ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɫɟɯ ɤɨɪɦɨɜ ɢɥɢ ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

QɋɍɌ = 15 000 + 4 200 + 1 200 + 4 800 + 480 = 25 680 ɤɝ/ɫɭɬ. 

ɇɚ ɪɢɫɭɧɤɟ ɢɡɨɛɪɚɡɢɦ ɝɪɚɮɢɤ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ. 
Ʉɨɪɦɥɟɧɢɟ ɞɜɚ ɪɚɡɚ ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ ɫ 8 ɞɨ 10 ɱɚɫɨɜ ɢ ɫ 11 ɞɨ 13 ɱɚɫɨɜ. 

Ɋɚɫɯɨɞ ɤɨɪɦɨɜ ɡɚ 1 ɞɚɱɭ ɫɨɫɬɚɜɢɬ QɋɍɌ/2.Ɂɚɩɢɲɟɦ    ɜɟɥɢɱɢɧɵ    ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɡɨɜɨɝɨ ɪɚɫɯɨɞɚ. 

qmax ɪɚɡɞ = 25680/2 = 12840 ɤɝ 

qɪɚɡɞ ɫɢɥɨɫɚ= 7500 ɤɝ 

qɪɚɡɞ ɫɨɥɨɦɵ = 2100 ɤɝ 

qɪɚɡɞ ɤɨɪɧɟɤɥɭɛ = 1200 ɤɝ 

qɪɚɡɞ ɤɨɧɰɟɧɬ = 600 ɤɝ 

qɪɚɡɞ ɦɢɤɪɨ-ɦɚɤɪɨ ɞɨɛɚɜɤɢ = 240 ɤɝ 

 Ʉɨɪɦɥɟɧɢɟ ɫ 8 ɞɨ 10                                                           2-е ɤɨрɦɥеɧие 

 

Ɋɢɫɭɧɨɤ 2.1 - Ƚɪɚɮɢɤ ɪɚɫɯɨɞɚ ɤɨɪɦɨɜ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ.  
 

2.2 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɨɪɦɨɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

ɨɫɧɨɜɧɭɸ, ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɚ. ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ 

ɫɯɟɦɵ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɚ: 

ɚ) ɋɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ: ɦɨɣɤɚ-ɪɟɡɤɚ-ɞɨɢɡɦɟɥɶɱɟɧɢɟ– 

ɫɦɟɲɢɜɚɧɢɟ 

ɛ) ɋɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ: ɞɨɡɢɪɨɜɚɧɢɟ -ɫɦɟɲɢɜɚɧɢɟ. 
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ɋɨɥɨɦɚ ɢɡ ɫɤɢɪɞ, ɫɢɥɨɫ ɢ ɫɟɧɚɠ ɢɡ ɯɪɚɧɢɥɢɳ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɢɡɦɟɥɶɱɟɧɧɵɟ ɮɭɪɚɠɢɪɨɦ, ɞɨɫɬɚɜɥɹɸɬɫɹ ɤ ɰɟɯɭ ɬɪɚɤɬɨɪɧɵɦɢ ɩɪɢɰɟɩɚɦɢ ɢ 

ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɨɬɞɟɥɟɧɢɹ ɩɪɢɟɦɚ ɤɨɪɦɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɢɬɚɬɟɥɢ ɡɟɥɟɧɨɣ 

ɦɚɫɫɵ ɉɁɆ-1,5. Ɂɞɟɫɶ ɫɨɥɨɦɚ ɢɥɢ ɫɢɥɨɫ ɪɚɡɪɵɯɥɹɟɬɫɹ ɢ ɩɨɞɚɟɬɫɹ ɫɤɪɟɛɤɨɜɵɦɢ 

ɬɪɚɧɫɩɨɪɬɟɪɚɦɢ ɧɚ ɥɢɧɢɸ ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɟɣ. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɞɨɫɬɚɜɥɹɸɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɜɵɝɪɭɠɚɸɬɫɹ 

ɜ ɡɨɜɚɥɶɧɭɸ ɹɦɭ, ɨɬɤɭɞɚ ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɌɄ-5,06 ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ-

ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ ɂɄɆ-5, ɝɞɟ ɨɱɢɳɚɸɬɫɹ ɨɬ ɝɪɹɡɢ, ɢɡɦɟɥɶɱɚɸɬɫɹ ɢ ɱɟɪɟɡ ɛɭɧɤɟɪ-

ɞɨɡɚɬɨɪ ɩɨɞɚɸɬɫɹ ɧɚ ɥɢɧɢɸ ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ (ɪɢɫɭɧɨɤ 2.2.) 

Ʉɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɦɨɰɟɯ ɝɨɬɨɜɵɦɢ (ɜ ɜɢɞɟ ɦɭɱɧɢɫɬɵɯ 

ɤɨɦɛɢɤɨɪɦɨɜ) ɫ ɤɨɦɛɢɤɨɪɦɨɜɨɝɨ ɰɟɯɚ ɢ ɜɜɨɞɹɬɫɹ ɜ ɤɨɪɦɨɫɦɟɫɶ. Ʉɨɧɰɤɨɪɦɚ 

ɞɨɫɬɚɜɥɹɸɬ ɚɜɬɨɡɚɝɪɭɡɱɢɤɨɦ ɁɋɄ-10 ɤɨɬɨɪɵɣ ɩɨɞɚɟɬ ɢɯ ɜ ɛɭɧɤɟɪɵ-ɞɨɡɚɬɨɪɵ. ɂɡ 

ɛɭɧɤɟɪɨɜ ɱɟɪɟɡ ɜɢɧɬɨɜɨɣ ɤɨɧɜɟɣɟɪ ɍɒ2-4201 ɤɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɧɚ ɥɢɧɢɸ 

ɫɛɨɪɚ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ (Ɋɢɫɭɧɨɤ 2.3.). 
 

Ɋɢɫɭɧɨɤ 2.2 - Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɝɪɭɛɵɯ ɤɨɪɦɨɜ ɢ ɫɢɥɨɫɚ. 

 

Ɋɢɫɭɧɨɤ 2.3 - Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ 
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Ɋɢɫɭɧɨɤ 2.4 - Ⱦɢɚɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ 

 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɤɚɠɞɨɣ 

ɨɩɟɪɚɰɢɢ ɨɛɪɚɛɨɬɤɢ. ȼɫɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɤɚɠɞɨɣ 

ɨɩɟɪɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɤɨɪɨɦɨɜ ɡɚɩɨɥɧɹɸɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.2  - Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɪɚɛɨɬɤɢ ɤɨɪɦɨɜ. 

 

ȼɢɞ ɤɨɪɦɚ Ɉɩɟɪɚɰɢɹ 
ɨɛɪɚɛɨɬɤɢ 

Ʉɨɥ-ɜɨ, ɬ Ʉɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

Ƚɪɭɛɵɟ ɤɨɪɦɚ ɢɡɦɟɥɶɱɟɧɢɟ 4,2 Ⱦɥɢɧɚ ɱɚɫɬɢɰ ɫɨɥɨɦɵ ɢ ɝɪɭɛɨɝɨ ɫɬɟɛɥɢɫɬɨɝɨ 
ɫɟɧɚ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɞɥɹ ɄɊɋ ɞɨɥɠɧɚ ɛɵɬɶ 
25-50 ɦɦ.ɑɬɨɛɵ ɤɨɪɦ ɛɵɥ ɦɹɝɤɢɦ, 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɫɬɢɪɚɬɶ 
ɢɥɢ ɪɚɫɳɟɩɥɹɬɶ ɜɞɨɥɶ ɜɨɥɨɤɨɧ. 

ɋɢɥɨɫ ɢɡɦɟɥɶɱɟɧɢɟ  ɉɪɨɰɟɫɫ ɢɡɦɟɥɶɱɟɧɢɹ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɫɨɤɚ. ɂɡɦɟɥɶɱɟɧɢɟ 
ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟɡɚɞɨɥɝɨ ɞɨ 
ɫɤɚɪɦɥɢɜɚɧɢɹ. Ⱦɨɥɠɟɧ ɛɵɬɶ ɢɡɦɟɥɶɱɟɧ ɞɨ 
15-20 ɦɦ. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɵ ɦɨɣɤɚ, 
ɢɡɦɟɥɶɱɟɧɢɟ 

4,8 Ɇɨɣɤɚ ɞɨɥɠɧɚ ɜɟɫɬɢɫɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨ 
ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɡɟɦɥɢ, ɧɨ ɩɪɨɰɟɫɫ ɦɨɣɤɢ 
ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɞɥɢɬɟɥɶɧɵɦ, ɬ.ɤ. ɩɪɢ ɷɬɨɦ 
ɦɨɝɭɬ ɛɵɬɶ ɩɨɬɟɪɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, 
ɧɚɩɪɢɦɟɪ ɤɪɚɯɦɚɥɚ ɢ ɫɚɯɚɪɚ. ɂɡɦɟɥɶɱɟɧɢɟ 
ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɞɥɹ ɄɊɋ ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɜɢɞɟ ɥɨɦɬɢɤɨɜ ɬɨɥɳɢɧɨɣ 
5-12 ɦɦ. Ɇɨɣɤɚ, ɪɟɡɤɚ ɞɨɥɠɧɵ ɜɟɫɬɢɫɶ 
ɧɟɡɚɞɨɥɝɨ ɞɨ ɫɤɚɪɦɥɢɜɚɧɢɹ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɨɱɟɪɧɟɧɢɹ ɢ ɩɨɬɟɪɢ ɫɜɟɠɟɫɬɢ. 

Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ 
ɤɨɪɦɚ 

 1,2 ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɞɪɨɛɥɟɧɨɝɨ ɡɟɪɧɚ ɞɨɥɠɟɧ ɛɵɬɶ 
ɞɥɹ ɄɊɋ 1,8 ... 2,6 ɦɦ (ɤɪɭɩɧɨɟ ɞɪɨɛɥɟɧɢɟ) ɢ 
0,2 ... 1,0 ɦɦ (ɦɟɥɤɨɟ ɞɪɨɛɥɟɧɢɟ). ɉɪɢ ɥɸɛɨɣ 
ɫɬɟɩɟɧɢ ɞɪɨɛɥɟɧɢɹ ɜ ɤɨɪɦɚɯ ɞɨɥɠɧɨ ɛɵɬɶ 

ɜɨɡɦɨɠɧɨ ɦɟɧɶɲɟ ɦɭɱɧɢɫɬɨɣ ɩɵɥɟɜɢɞɧɨɣ 
ɮɪɚɤɰɢɢ, ɬ.ɤ. ɨɧɚ ɜɵɡɵɜɚɟɬ ɩɨɬɟɪɢ ɤɨɪɦɚ ɜ 
ɜɢɞɟ ɪɚɫɩɵɥɚ ɢ ɧɚɥɢɩɚɧɢɹ ɧɚ ɬɚɪɭ. Ɉɧɚ 
ɩɥɨɯɨ ɫɦɚɱɢɜɚɟɬɫɹ ɜɨɞɨɣ ɢ ɫɥɸɧɨɣ, ɩɥɨɯɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɪɝɚɧɢɡɦɨɦ ɠɢɜɨɬɧɨɝɨ. 
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2.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɂɚɞɚɱɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ, 

ɟɦɤɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɦɚɲɢɧ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɪɦɨɰɟɯɚ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ 

ɧɟɩɪɟɪɵɜɧɨɦɭ ɩɪɨɰɟɫɫɭ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɭɸ ɱɚɫɨɜɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ ɦɚɲɢɧ ɜ ɰɟɥɨɦ. 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɪɦɚ ɱɚɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ: Д17Ж 

                                   Q = q / t,                                                               (2.1) 

ɝɞɟ q - ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɪɦɚ; 

       t - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɟɪɢɨɞɚ, t = 2. 

Ʌɢɧɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ: 

Q =12 840 / 2 = 6420,ɤɝ/ɱ  

Ʌɢɧɢɢ ɫɢɥɨɫɚ ɢɥɢ ɫɟɧɚɠɚ:  

Q = 7500/2 = 3750, ɤɝ/ɱ 

Ʌɢɧɢɢ ɫɨɥɨɦɵ:  

Q = 2 100/2 = 1 050,ɤɝ/ɱ  

Ʌɢɧɢɢ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ  

Q = 2400/2 = 1 200,ɤɝ/ɱ 

Ʌɢɧɢɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɤɨɪɦɨɜ; 

Q = 600 / 2 = 300 , ɤɝ/ɱ 

Ʌɢɧɢɢ ɦɢɤɪɨ-ɦɚɤɪɨɞɨɛɚɜɨɤ: 

Q = 240/2 = 120, ɤɝ/ɱ. 

Ɍ.ɤ.    ɤɨɪɦɨɰɟɯ   ɧɟɩɪɟɪɵɜɧɨɝɨ   ɞɟɣɫɬɜɢɹ   ɮɚɤɬɢɱɟɫɤɨɟ   ɜɪɟɦɹ ɪɚɛɨɬɵ 

ɤɚɠɞɨɣ ɥɢɧɢɢ ɢ ɤɨɪɦɨɰɟɯɚ ɜ ɰɟɥɨɦ ɪɚɜɧɨ 2 ɱ. 
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ɉɨɞɛɢɪɚɟɦ   ɩɨ   ɪɚɫɱɟɬɧɨɣ   ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ   ɦɚɲɢɧɵ   ɢ 

ɡɚɩɢɫɵɜɚɟɦ ɜ ɬɚɛɥɢɰɭ 2.3 

Ɍɚɛɥɢɰɚ 2.3 - ɉɨɞɛɨɪ ɦɚɲɢɧ ɩɨ ɪɚɫɱɟɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
ȼɢɞ 

ɤɨɪɦɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɢ 

q, 

ɬ/ɫɭɬ 

ɬ, 
ɱ 

Q, 

ɬ/ɱ 

Ɇɚɪɤɚ 
ɦɚɲɢɧɵ 

ɉɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ, 
ɦ3/ɱ 

Ⱦɟɣɫɬɜɢ-

ɬɟɥɶɧɨɟ 
ɜɪɟɦɹ, ɱ 

ɋɨɥɨɦɚ, 
ɫɢɥɨɫ 

Ɋɚɡɪɵɯɥɟɧɢɟ, 
ɩɨɞɚɱɚ ɧɚ ɥɢɧɢɸ 
ɫɛɨɪɚ ɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɤɨɪɦɨɫɦɟɫɢ 

2,1 2 1,05 ɉɁɆ-1,5 3,75 2 

Ʉɨɪɧɟ-

ɤɥɭɛɧɟ-

ɩɥɨɞɵ 

ɉɨɞɚɱɚ ɜ 
ɢɡɦɟɥɶɱɢɬɟɥɶ, 
ɦɨɣɤɚ, 
ɢɡɦɟɥɶɱɟɧɢɟ 

2,4 2 1,2 ɌɄ-5,06 

ɂɄɆ-5 

ɛɭɧɤɟɪ 
ɞɨɡɚɬɨɪ 

5 ɬ/ɱ 
7 ɬ/ɱ 
5 ɬ/ɱ 

2 

Ʉɨɦɛɢ-

ɤɨɪɦɚ 

Ⱦɨɡɢɪɨɜɚɧɢɟ, 
ɩɨɞɚɱɚ ɧɚ ɥɢɧɢɸ 
ɫɛɨɪɚ ɢ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɤɨɪɦɨɫɦɟɫɢ 

0,6 2 0,3 ȻɋɄ-10 

ɍɒ2-4 

4 2 

 

ȼɫɟ ɩɨɞɨɛɪɚɧɧɵɟ ɦɚɪɤɢ ɦɚɲɢɧ ɧɚɫɬɪɨɟɧɵ ɧɚ ɪɚɫɱɟɬɧɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɪɟɤɨɦɟɧɞɭɟɦɭɸ ɧɚɫɬɪɨɣɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɪɦɨɰɟɯɨɜ). 

ɇɚɫɬɪɨɣɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɪɦɨɰɟɯɨɜ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

 

1 – ɩɢɬɚɬɟɥɶ–ɢɡɦɟɥɶɱɢɬɟɥɶ ɉɁɆ–15; 2 – ɬɪɚɧɫɩɨɪɬɟɪ Ɍɋ–40ɋ;  
 

Ɋɢɫɭɧɨɤ 2.5 - Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɞɨɡɢɪɨɜɚɧɧɨɣ ɩɨɞɚɱɢ ɢ ɨɛɪɚɛɨɬɤɢ 

ɫɢɥɨɫɚ, ɫɟɧɚ. 
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1 – ɧɨɪɢɹ ɇɐȽ–10; 2 – ɛɭɧɤɟɪ ȻɋɄ–10; 3 – ɤɨɪɦɨɞɪɨɛɢɥɤɚ ɄȾɆ–2; 4 – ɤɨɧɜɟɣɟɪ 

ɜɢɧɬɨɜɨɣ ɍɒ–2520; 5 – ɛɭɧɤɟɪ ɫɭɯɢɯ ɤɨɪɦɨɜ ɄɈɊɄ15.04.15.  

Ɋɢɫɭɧɨɤ 2.6 - Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɤɨɪɦɨɜ 

 

 

1 – ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɟɥɚɫɫɵ ɢ ɤɚɪɛɚɦɢɞɚ ɈɆɄ-4 
 

 

Ɋɢɫɭɧɨɤ 2.7 - Ƚɪɚɮɢɱɟɫɤɚɹ ɫɯɟɦɚ ɥɢɧɢɢ ɜɵɞɚɱɢ ɤɨɪɦɨɜɵɯ ɞɨɛɚɜɨɤ. 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɄɈɊɄ-15 ɩɨɡɜɨɥɹɟɬ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨɡɢɪɨɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɨɫɬɚɜɥɹɬɶ ɪɚɰɢɨɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɦɟɸɳɢɯɫɹ ɜ 

ɯɨɡɹɣɫɬɜɟ ɤɨɪɦɨɜ, ɧɨ ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɦɨɰɟɯɨɜ ɫ 

ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɫɦɟɫɢ, ɨɩɟɪɚɬɨɪɵ, ɭɩɪɚɜɥɹɸɳɢɟ ɷɬɢɦ 
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ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɟ ɜɫɟɝɞɚ ɦɨɝɭɬ ɛɵɫɬɪɨ ɢ, ɝɥɚɜɧɨɟ, ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ ɷɬɨ ɩɨ 

ɧɨɦɨɝɪɚɦɦɚɦ Д21Ж. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ I,  ɪɢɫɭɧɨɤ 2.8 ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɨɦ, ɢɥɢ ɢɧɨɦ ɤɨɦɩɨɧɟɧɬɟ ɜɯɨɞɹɳɟɦ ɜ ɤɨɪɦɨɫɦɟɫɶ, ɜ ɰɟɥɨɦ ɞɥɹ 

ɮɟɪɦɵ ɢɥɢ ɨɬɞɟɥɶɧɨɝɨ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. 

ɇɚ ɨɫɢ ɚɛɫɰɢɫɫ ɧɨɦɨɝɪɚɦɦɵ ɨɬɪɚɠɟɧɚ ɦɚɫɫɚ ɤɨɪɦɨɜ, ɚ ɧɚ ɨɫɢ ɨɪɞɢɧɚɬ 

ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɪɦɚɯ ɤɚɠɞɨɝɨ ɜɢɞɚ. 

Ʌɭɱɢ ɧɚɞɩɢɫɹɦɢ 200, 400 ɢ ɬ.ɞ. ɨɛɨɡɧɚɱɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ, ɞɥɹ 

ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɝɨɬɨɜɢɬɶ ɤɨɪɦɨɫɦɟɫɶ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ II (ɪɢɫɭɧɨɤ 2.9) ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɚɫɨɜɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɥɢɧɢɢ (ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɫɢɥɨɫɚ ɢɥɢ ɫɟɧɚɠɚ, 

ɤɨɦɛɢɤɨɪɦɚ ɢ ɤɨɪɟɤɥɭɛɧɟɩɥɨɞɨɜ) ɫɨɝɥɚɫɧɨ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɨɪɦɚɯ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ 

- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚ ɨɫɢ 

ɚɛɫɰɢɫɫ ɩɪɢɜɟɞɟɧɚ ɫɭɬɨɱɧɚɹ ɢɥɢ ɪɚɡɨɜɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɪɦɚɯ. ɇɚɫɬɪɨɣɤɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚɩɪɢɦɟɪ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɝɨɬɨɜɢɬɶ 

ɤɨɪɦɨɫɦɟɫɶ ɧɚ 600 ɝɨɥɨɜ ɫ ɪɚɰɢɨɧɨɦ ɜɤɥɸɱɚɸɳɟɦ 20 ɤɝ ɫɢɥɨɫɚ, 10 ɤɝ 

ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, 4 ɤɝ ɤɨɦɛɢɤɨɪɦɚ, ɢ 3 ɤɝ ɫɨɥɨɦɵ. Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ 

ɦɚɫɫɭ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɤɨɪɦɚ. ȼɟɫɶ ɯɨɞ ɩɨɢɫɤɚ ɧɚ ɧɨɦɨɝɪɚɦɦɟ ɩɨɤɚɡɚɧ 

ɫɬɪɟɥɤɚɦɢ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɨɛɳɭɸ ɦɚɫɫɭ ɤɨɪɦɨɜ ɪɚɜɧɭɸ: 

                                Qɨɛ = Q1 + Q2 + … + Qn                                                (3.2.) 

ɂɫɯɨɞɹ ɢɡ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɨɫɦɟɫɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ Д21Ж. 

                                t = Qɨɛ / ɉɤ                                                                            (3.3.) 

Ɂɧɚɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɢɬɶ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɨɣ 

ɥɢɧɢɢ. 
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Ɋɢɫɭɧɨɤ 2.8 - ɇɨɦɨɝɪɚɦɦɚ 1 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɭɬɨɱɧɨɣ ɢ ɪɚɡɨɜɨɣ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɪɦɚɯ. 
Ɂɧɚɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɠɞɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɢɬɶ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɚɠɞɨɣ ɥɢɧɢɢ. ɉɨ ɨɫɢ ɚɛɫɰɢɫɫ ɛɟɪɟɦ ɨɛɳɭɸ ɦɚɫɫɭ ɤɨɪɦɚ ɥɢɧɢɢ ɢ ɩɨ 

ɜɟɪɬɢɤɚɥɢ ɩɨɞɧɢɦɚɟɦɫɹ ɜɜɟɪɯ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɭɱɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 

ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ. ɂɡ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɢɞɟɦ ɜɩɪɚɜɨ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɧɚ ɨɫɢ 

ɨɪɞɢɧɚɬ ɧɚɯɨɞɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬɞɟɥɶɧɨɣ ɥɢɧɢɢ. Ɉɩɪɟɞɟɥɢɜ ɱɚɫɨɜɭɸ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɤɨɪɦɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɨɡɢɪɭɸɳɢɟ 

ɭɫɬɪɨɣɫɬɜɚ ɫɢɥɨɫɚ, ɝɪɭɛɵɯ ɤɨɪɦɨɜ, ɤɨɦɛɢɤɨɪɦɨɜ, ɤɨɪɧɟɩɥɨɞɨɜ ɢ ɞɪɭɝɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɩɪɢɦɟɪ, 

ɪɭɤɨɹɬɤɭ ɭɩɪɚɜɥɟɧɢɹ  ɫɤɨɪɨɫɬɶɸ  ɩɨɞɚɱɢ  ɩɢɬɚɬɟɥɹ  ɫɢɥɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ  ɧɚ 

ɨɬɦɟɬɤɟ 6, ɱɬɨ ɛɭɞɟɬ  ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 12 ɬ/ɱ  ɢ ɬ.ɞ. 
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Ɋɢɫɭɧɨɤ 2.9 - ɇɨɦɨɝɪɚɦɦɚ II ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɥɢɧɢɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɱɚɫɬɧɵɟ ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɥɟɞɭɸɳɚɹ: ɩɪɢ 2-ɯ ɪɚɡɨɜɨɦ 

ɤɨɪɦɥɟɧɢɢ ɤɨɪɦɨɰɟɯ ɪɚɛɨɬɚɟɬ ɜ 2 ɩɨɥɭɫɦɟɧɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 6.42 ɬ/ɱ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 2ɱ. Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɪɟɣɫɨɜ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɞɨɫɬɚɜɤɢ ɫɢɥɨɫɚ, ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, ɫɨɥɨɦɵ (ɫɟɧɚ) ɜ ɬɟɱɟɧɢɟ 1 ɩɨɥɭɫɦɟɧɵ. 
Ɂɚ 1 ɪɟɣɫ ɞɨɫɬɚɜɥɹɟɬɫɹ ɫɢɥɨɫɚ 5,0 ɬ. 

Ʉɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ - 5,0 ɬ. 

ɋɨɥɨɦɵ - 0,7 ɬ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɞɜɚ ɪɟɣɫɚ ɫɢɥɨɫɚ, ɨɞɢɧ ɪɟɣɫ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ, 

ɬɪɢ ɪɟɣɫɚ ɫɨɥɨɦɵ. 

Ɉɛɴɟɦ ɡɚɜɚɥɶɧɨɣ ɹɦɵ ɞɥɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, 

ɱɬɨɛɵ ɨɧ ɦɨɝ ɜɦɟɫɬɢɬɶ qmax ɪɚɡɨɜɨɟ 
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                                                   W ≥ q / ρ*β,ɦ3
                                                  (3.4) 

ɝɞɟ q - ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɤɨɪɦɨɜ  

       ρ - ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɤɨɪɦɚ 

       β – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ 

W = 2,4 / 670*0,9 = 4 ɦɷ
 

Ʉɨɧɰɤɨɪɦɚ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɪɦɨɰɟɯ ɝɨɬɨɜɵɦɢ ɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ 

ɛɭɧɤɟɪɚ  -   ɞɨɡɚɬɨɪɵ.   Ⱥɜɬɨɡɚɝɪɭɡɱɢɤ   ɁɋɄ-10   ɡɚɜɨɡɢɬɫɹ   2   ɪɚɡɚ  ɢ 

ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪɵ. 

Ɉɛɳɢɣ ɨɛɴɟɦ ɛɭɧɤɟɪɨɜ W = 8 ɦ3, ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɨɧɰɤɨɪɦɚɯ ɛɭɞɟɬ 

ɨɛɟɫɩɟɱɟɧɚ ɧɚ 2 ɞɧɹ ɪɚɛɨɬɵ ɤɨɪɦɨɰɟɯɚ. 

Ɂɚɜɚɥɶɧɚɹ ɹɦɚ ɞɥɹ ɤɨɪɧɟɤɥɭɛɧɟɩɥɨɞɨɜ - 4 ɦ3, 2 ɛɭɧɤɟɪɚ-ɞɨɡɚɬɨɪɚ ɞɥɹ 

ɤɨɧɤɨɪɦɨɜ -5ɦ. 

1. Ʉɪɚɬɱɚɣɲɢɣ    ɩɭɬɶ   ɫɵɪɶɹ   ɨɬ   ɧɚɱɚɥɶɧɨɣ   ɞɨ   ɤɨɧɟɱɧɨɣ ɨɩɟɪɚɰɢɢ. 

2. ɋɨɛɥɸɞɟɧɢɟ        ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ        ɜ        ɪɚɫɫɬɚɧɨɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

3. Ɇɢɧɢɦɚɥɶɧɭɸ   ɩɨɬɪɟɛɧɨɫɬɶ  ɜ  ɪɚɡɥɢɱɧɵɯ  ɩɟɪɟɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ. 

4. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɥɢɧɢɣ. 

5. ɋɨɡɞɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɞɨɛɫɬɜ. 

6. ɋɨɛɥɸɞɟɧɢɟ ɧɨɪɦ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ. 

ɇɟɨɛɯɨɞɢɦɭɸ     ɩɥɨɳɚɞɶ    ɤɨɪɦɨɰɟɯɚ    ɨɩɪɟɞɟɥɢɦ     ɦɟɬɨɞɨɦ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɡ ɛɭɦɚɝɢ ɜɵɪɟɡɚɸɬɫɹ ɜ ɦɚɫɲɬɚɛɟ 1:100 ɢɥɢ 

1:200 ɮɢɝɭɪɵ, ɩɨɞɨɛɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɪɨɟɤɰɢɹɦ ɦɚɲɢɧ. ɗɬɢ ɮɢɝɭɪɵ 

ɪɚɡɦɟɳɚɸɬ ɧɚ ɥɢɫɬɟ ɦɢɥɥɢɦɟɬɪɨɜɨɣ ɛɭɦɚɝɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɨɣ 

ɫɯɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɫɬɚɜɥɹɸɬ ɦɟɠɞɭ ɧɢɦɢ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨ 

ɧɨɪɦɚɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɡɪɵɜɵ. Ⱦɚɥɟɟ, ɡɚɮɢɤɫɢɪɨɜɚɜ ɮɢɝɭɪɵ, ɧɚɧɨɫɢɦ ɧɚ 

ɛɭɦɚɝɟ ɥɢɧɢɢ ɫɬɟɧ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɩɨɥɚ ɤɨɪɦɨɰɟɯɚ. 
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Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ

ɋȿɇɈ ɋȿɇȺɀ ɋɂɅɈɋ ɄɈɊɇȿɉɅɈȾЫ ɄɈɇЦȿɇɌɊȺɌЫ ɌɊȺȼəɇȺə 

ɆɍɄȺ 

Ɇɂɇ. ȾɈȻȺȼɄɂ 

ɉɨɝɪɭɡɤɚ 

ɉȽ- 0,2 

ɉɨɝɪɭɡɤɚ 

ɉȽ- 0,2 

ɉɨɝɪɭɡɤɚ 

ɉɗ – 0,8 

ɉɨɝɪɭɡɤɚ 

ɉɗ – 0,8 

ɏɪɚɧɟɧɢɟ 

ɄɈɊɄ-15.04.15 
ɉɨɝɪɭɡɤɚ 

ȼɪɭɱɧɭɸ 
ɂɡɦɟɥɶɱɟɧɢɟ 

ɂɊɌ – Ɏ – 80  

ɂɡɦɟɥɶɱɟɧɢɟ 

ɂɊɌ – Ɏ – 80  

Ɍɪɚɧɫɩɨɪɬɢɪ
ɨɜɤɚ 

ɆɌɁ-80 

+2ɉɌɋ 4 

Ɍɪɚɧɫɩɨɪɬɢɪ
ɨɜɤɚ 

ɆɌɁ-80 

+2ɉɌɋ 4 

ɉɨɞɚɱɚ 

ɒɁɋ – 40Ɇ 

ɉɨɞɚɱɚ ɧɚ 
ɫɦɟɲɢɜɚɧɢɟ 

ɉɨɞɚɱɚ ɧɚ 
ɫɦɟɲɢɜɚɧɢɟ 

ɉɨɞɚɱɚ ɧɚ 
ɫɦɟɲɢɜɚɧɢɟ 

ɉɁɆ – 1,5 

Ɇɨɣɤɚ 

ɜɪɭɱɧɭɸ 

ɂɡɦɟɥɶɱɟɧɢɟ 

Ʉɉɂ - 4 

ɉɨɞɚɱɚ 

ɒɁɋ – 40Ɇ 

ɂɡɦɟɥɶɱɟɧɢɟ 

ɄȾɍ - 2 

ɉɨɞɚɱɚ 

ɒɁɋ – 40Ɇ 

ɋɦɟɲɢɜɚɧɢɟ ɋɄɈ –Ɏ - 3 

Ɋɚɡɞɚɱɚ 
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3.  Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 

3.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɚɥɨɝɚɛɚɪɢɬɧɚɹ ɤɨɦɛɢɤɨɪɦɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɞɟɪɠɢɬ ɞɪɨɛɢɥɤɭ ɫ 

ɦɨɥɨɬɤɨɜɵɦ ɪɨɬɨɪɨɦ, ɞɟɤɚɦɢ ɢ ɪɟɲɟɬɨɦ, ɜɟɧɬɢɥɹɬɨɪ, ɤɪɵɥɶɱɚɬɤɚ ɤɨɬɨɪɨɝɨ 

ɫɦɨɧɬɢɪɨɜɚɧɚ ɧɚ ɜɚɥɭ ɞɪɨɛɢɥɤɢ, ɛɭɧɤɟɪ-ɫɦɟɫɢɬɟɥɶ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɦ 

ɜɟɪɬɢɤɚɥɶɧɨ ɲɧɟɤɨɦ, ɜ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɩɢɬɚɬɟɥɶ ɞɥɹ 

ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɞɨɛɚɜɨɤ, ɭɥɚɜɥɢɜɚɸɳɢɣ ɮɢɥɶɬɪ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ ɜ ɜɟɪɯɧɟɣ 

ɱɚɫɬɢ ɛɭɧɤɟɪɚ-ɫɦɟɫɢɬɟɥɹ. 

ɋɦɟɫɢɬɟɥɶ ɜɤɥɸɱɚɟɬ ɫɦɟɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ 5 (ɥɢɫɬ 3 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ), 

ɜɵɩɨɥɧɟɧɧɭɸ ɜ ɜɢɞɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɛɭɧɤɟɪɚ ɫ ɭɫɟɱɟɧɧɵɦ ɤɨɧɭɫɧɵɦ 

ɞɧɢɳɟɦ, ɩɨ ɨɫɢ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɬɪɭɛɭ ɪɚɛɨɱɢɣ ɨɪɝɚɧ - 

ɲɧɟɤ 3. ȼ ɨɫɧɨɜɚɧɢɢ ɲɧɟɤɚ ɭɫɬɚɧɨɜɥɟɧ ɩɢɬɚɬɟɥɶ-ɞɨɡɚɬɨɪ ɞɥɹ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ 

ɞɨɛɚɜɨɤ 15. ȼɵɝɪɭɡɤɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɢɡ ɫɦɟɫɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 

ɨɬɤɪɵɬɢɹ ɡɚɞɜɢɠɤɢ ɱɟɪɟɡ ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ 2. ȼ ɤɚɱɟɫɬɜɟ ɩɵɥɟɫɛɨɪɧɢɤɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɥɚɜɥɢɜɚɸɳɢɣ ɮɢɥɶɬɪ 4. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 

ɫɦɟɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

Ɋɚɡɪɚɛɨɬɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ ɤ 

ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɥ ɢɡɦɟɥɶɱɟɧɢɹ ɡɟɪɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɧɚ ɤɨɪɦ 

ɠɢɜɨɬɧɵɦ. Ɇɨɥɨɬɤɨɜɚɹ   ɞɪɨɛɢɥɤɚ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ ɫ ɤɪɵɲɤɨɣ, ɤ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɣ ɩɪɢɤɪɟɩɥɟɧ ɫɟɩɚɪɚɬɨɪ-ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ, ɚ ɤ ɜɧɭɬɪɟɧɧɟɣ - 

ɞɟɤɚ-ɪɟɲɟɬɨ, ɜɵɩɨɥɧɟɧɧɨɟ ɢɡ ɤɨɥɶɰɚ ɫ ɩɚɡɚɦɢ. Ɇɟɠɞɭ ɧɢɦɢ ɪɚɫɩɨɥɨɠɟɧɵ 

ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɫ ɡɚɡɨɪɨɦ ɫɬɟɪɠɧɢ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ, ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ    ɩɨɜɨɪɨɬɚ   ɜ ɩɚɡɚɯ ɤɨɥɶɰɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, 

ɧɚ ɜɚɥɭ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɢ ɦɨɥɨɬɤɨɜɵɣ ɪɨɬɨɪ,  
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 ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɫɬɭɩɢɰɵ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɢ ɧɚɪɭɠɧɵɦɢ ɞɢɫɤɚɦɢ, ɦɟɠɞɭ 

ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɨɫɢ, ɤɚɠɞɚɹ ɫ ɧɚɛɨɪɨɦ ɦɨɥɨɬɤɨɜ. Ʌɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ ɤɪɟɩɹɬɫɹ ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɫɤɭ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɢ ɭɫɬɚɧɨɜɥɟɧɵ 

ɡɚ ɞɟɤɚ-ɪɟɲɟɬɨɦ, ɤɪɨɦɟ ɬɨɝɨ, ɜɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɧɚ ɜɚɥɭ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɭɫɬɚɧɨɜɥɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɟɧɬɢɥɹɬɨɪ. Ʉɨɠɭɯ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɩɨɥɧɟɧ ɫɴɟɦɧɵɦ. Ʉ ɜɵɝɪɭɡɧɨɦɭ ɩɚɬɪɭɛɤɭ ɤɨɪɩɭɫɚ  ɤɪɟɩɢɬɫɹ 

ɝɢɛɤɢɣ ɜɵɝɪɭɡɧɨɣ ɪɭɤɚɜ. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɸɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɫɧɢɠɟɧɢɟ 

ɦɟɬɚɥɥɨ- ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɢ, ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ 

ɞɪɨɛɢɥɤɢ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɵɯ ɞɪɨɛɢɥɨɤ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ, ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɪɟɲɟɬɚ, ɚ ɬɚɤɠɟ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɜɫɟɝɨ ɪɟɲɟɬɚ 

ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɢɧɨɪɨɞɧɵɯ ɬɜɟɪɞɵɯ ɩɪɟɞɦɟɬɨɜ, ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ 

ɤɪɵɥɶɱɚɬɤɢ ɜɟɧɬɢɥɹɬɨɪɚ, ɫɥɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɛɵɫɬɪɨ ɢɡɧɚɲɢɜɚɸɳɢɯɫɹ   

ɞɟɬɚɥɟɣ ɞɪɨɛɢɥɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɤɨɠɭɯ ɜɟɧɬɢɥɹɬɨɪɚ ɨɛɴɟɞɢɧɟɧ ɫ ɤɨɪɩɭɫɨɦ 

ɞɪɨɛɢɥɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢ ɢɡɧɨɫɟ ɡɚɦɟɧɹɟɬɫɹ   ɜɟɫɶ ɤɨɪɩɭɫ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: ɨɛɟɫɩɟɱɢɬɶ ɡɚ 

ɫɱɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ   ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɭɜɟɥɢɱɟɧɢɟ ɟɟ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɫɧɢɡɢɬɶ 

ɦɟɬɚɥɥɨ- ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ 

ɞɪɨɛɢɥɤɢ. ɍɤɚɡɚɧɧɵɟ ɡɚɞɚɱɢ ɪɟɲɚɸɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ, 

ɫɨɞɟɪɠɚɳɚɹ   ɤɨɪɩɭɫ ɫ ɤɪɵɲɤɨɣ, ɤ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɣ ɩɪɢɤɪɟɩɥɟɧ 

ɫɟɩɚɪɚɬɨɪ-ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɧɚ ɜɚɥɭ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ 

ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɢ ɦɨɥɨɬɤɨɜɵɣ ɪɨɬɨɪ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɫɬɭɩɢɰɵ ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɢ ɧɚɪɭɠɧɵɦ ɞɢɫɤɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɨɫɢ, ɤɚɠɞɚɹ   

ɫ ɧɚɛɨɪɨɦ ɦɨɥɨɬɤɨɜ, ɪɟɲɟɬɨ, ɡɚɛɨɪɧɵɣ ɪɭɤɚɜ, ɜɫɚɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɤ 

ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɤɪɵɲɤɢ ɤɨɪɩɭɫɚ ɤɪɟɩɢɬɫɹ ɞɟɤɚ-ɪɟɲɟɬɨ, ɜɵɩɨɥɧɟɧɧɨɟ ɢɡ 

ɤɨɥɶɰɚ ɫ ɩɚɡɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɫ 

ɡɚɡɨɪɨɦ ɫɬɟɪɠɧɢ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɢɦɟɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɩɨɜɨɪɨɬɚ ɜ ɩɚɡɚɯ ɤɨɥɟɰ, ɩɪɢ ɷɬɨɦ ɥɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɤɪɟɩɹɬɫɹ   ɤ 

ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɫɤɭ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚ ɞɟɤɚ-ɪɟɲɟɬɨɦ, 

ɤɪɨɦɟ ɬɨɝɨ, ɜɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɬɢɥɹɬɨɪ. Ʉɨɠɭɯ ɢ ɥɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ ɜɵɩɨɥɧɟɧɵ ɫɴɟɦɧɵɦɢ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɟɟ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɧɚɞɟɠɧɨɫɬɶ ɟɟ ɪɚɛɨɬɵ 

ɢ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɨɪɨɬɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 

ɞɟɤɚ-ɪɟɲɟɬɚ ɜ ɩɚɡɚɯ ɤɨɥɟɰ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɝɪɚɧɢ, ɩɨɜɵɲɚɹ   

ɬɟɦ ɫɚɦɵɦ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɞɪɨɛɢɥɤɢ, ɢ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɞɭɥɹ   ɩɨɦɨɥɚ ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ   ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ   ɡɚɡɨɪɚ 

ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ ɞɟɤɚ-ɪɟɲɟɬɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɡɚ ɞɟɤɚ-ɪɟɲɟɬɨɦ ɥɨɩɚɬɨɤ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨɡɜɨɥɹɟɬ 

ɷɮɮɟɤɬɢɜɧɟɟ ɢ ɫ ɦɟɧɶɲɢɦɢ ɷɧɟɪɝɨɡɚɬɪɚɬɚɦɢ ɷɜɚɤɭɢɪɨɜɚɬɶ ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ ɢɡ 

ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɋɦɨɧɬɢɪɨɜɚɧɧɵɣ ɜɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɜɟɧɬɢɥɹɬɨɪ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɜɢɯɪɟɧɢɟ ɢ ɪɚɡɝɨɧ ɜɨɡɞɭɲɧɨ-

ɩɪɨɞɭɤɬɨɜɨɝɨ ɩɨɬɨɤɚ ɜɧɭɬɪɢ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɭɥɭɱɲɚɹ   ɬɟɦ ɫɚɦɵɦ 

ɩɪɨɰɟɫɫ ɢɡɦɟɥɶɱɟɧɢɹ   ɢ ɫɟɩɚɪɚɰɢɢ.ɋɧɢɡɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɭɩɪɨɫɬɢɬɶ 

ɤɨɧɫɬɪɭɤɰɢɸ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɩɨɡɜɨɥɹɟɬ ɬɨ, ɱɬɨ ɜɧɭɬɪɟɧɧɢɣ ɞɢɫɤ, ɤ 

ɤɨɬɨɪɨɦɭ ɤɪɟɩɹɬɫɹ   ɥɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɡɚ ɞɟɤɚ-

ɪɟɲɟɬɨɦ,   ɹɜɥɹɟɬɫɹ   ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɞɚɱɢ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɟɟ ɪɚɛɨɬɵ ɢ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɨ- ɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɪɟɲɚɸɬɫɹ   ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ   

ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ   ɫɟɩɚɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɜɨɪɨɬɚ ɫɬɟɪɠɧɟɣ ɤɜɚɞɪɚɬɧɨɝɨ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɞɟɤɚ-ɪɟɲɟɬɨɦ ɥɨɩɚɬɨɤ 

ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ   ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɫɤɭ,   

ɹɜɥɹɸɳɟɦɭɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ, 
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ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɢ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɜɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɧɚ ɜɚɥɭ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ.Ʌɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɴɟɦɧɵɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɢ ɢɡɧɨɫɟ 

ɦɨɠɧɨ ɦɟɧɹɬɶ ɬɨɥɶɤɨ ɥɨɩɚɬɤɢ, ɚ ɧɟ ɜɟɫɶ ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ, ɱɬɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɚ   ɮɨɪɦɚ ɜɵɩɨɥɧɟɧɢɹ   ɥɨɩɚɬɨɤ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ - 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ   ɫɩɢɪɚɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ   ɫɨɡɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ 

ɩɪɢ ɦɚɥɵɯ ɪɚɡɦɟɪɚɯ ɥɨɩɚɬɨɤ, ɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɡɢɬɶ ɝɚɛɚɪɢɬɵ ɤɚɤ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ, ɬɚɤ ɢ ɤɨɪɩɭɫɚ ɜ ɰɟɥɨɦ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɡɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ 

ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ. Ʉɨɠɭɯ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ 

ɫɴɟɦɧɵɦ, ɱɬɨ ɩɪɢ ɢɡɧɨɫɟ ɩɨɡɜɨɥɹɟɬ ɦɟɧɹɬɶ ɬɨɥɶɤɨ ɟɝɨ, ɚ ɧɟ ɜɟɫɶ ɤɨɪɩɭɫ, ɚ ɷɬɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɫ ɭɱɟɬɨɦ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɜɵɩɨɥɧɟɧɢɹ   ɤɨɠɭɯɚ ɢ ɥɨɩɚɬɨɤ ɜɟɧɬɢɥɹɬɨɪɚ 

ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɟɟ ɪɚɛɨɬɵ, ɫɧɢɡɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɩɨɜɵɫɢɬɶ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɢɡɨɛɪɚɠɟɧ ɝɥɚɜɧɵɣ ɜɢɞ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ; ɧɚ ɪɢɫɭɧɤɟ 

3.2 - ɪɚɡɪɟɡ Ⱥ-Ⱥ ɧɚ ɪɢɫɭɧɤɟ 3.1; ɧɚ ɪɢɫɭɧɤɟ 3.3 – ɞɟɤɚ-ɪɟɲɟɬɨ. Ɇɨɥɨɬɤɨɜɚɹ   

ɞɪɨɛɢɥɤɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɫɦɨɧɬɢɪɨɜɚɧ ɫɴɟɦɧɵɣ ɤɨɠɭɯ 

2 ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 3. ɇɚ ɤɨɪɩɭɫɟ 1 ɡɚɤɪɟɩɥɟɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4, ɧɚ 

ɜɚɥɭ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɦɨɥɨɬɤɨɜɵɣ ɪɨɬɨɪ 5 ɢ ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ 3. 

Ɇɨɥɨɬɤɨɜɵɣ ɪɨɬɨɪ 5 ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɫɬɭɩɢɰɵ ɫ ɜɧɭɬɪɟɧɧɢɦ 6 ɢ 

ɧɚɪɭɠɧɵɦ 7 ɞɢɫɤɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɢ 8, ɤɚɠɞɚɹ   ɫ ɧɚɛɨɪɨɦ 

ɦɨɥɨɬɤɨɜ. ȼɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ 5 ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   

ɭɫɬɚɧɨɜɥɟɧ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɟɧɬɢɥɹɬɨɪ 9. ɇɚ ɜɧɭɬɪɟɧɧɟɦ ɞɢɫɤɟ 6 ɤɪɟɩɹɬɫɹ   

ɥɨɩɚɬɤɢ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 3, ɜɵɩɨɥɧɟɧɧɵɟ, ɧɚɩɪɢɦɟɪ, ɜ ɮɨɪɦɟ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɫɩɢɪɚɥɢ.  

Ʉ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɤɪɵɲɤɢ 10 ɤɨɪɩɭɫɚ 1 ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ 

ɤɪɟɩɢɬɫɹ   ɞɟɤɚ-ɪɟɲɟɬɨ 11, ɚ ɤ ɧɚɪɭɠɧɨɣ - ɫɟɩɚɪɚɬɨɪ-ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ 12. 
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Ⱦɪɨɛɢɥɶɧɚɹ   ɤɚɦɟɪɚ ɨɛɪɚɡɨɜɚɧɚ ɜɧɭɬɪɟɧɧɢɦ ɞɢɫɤɨɦ 6,   ɹɜɥɹɸɳɢɦɫɹ   

ɨɞɧɨɜɪɟɦɟɧɧɨ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ, ɤɪɵɲɤɨɣ 10 ɢ ɞɟɤɚ-ɪɟɲɟɬɨɦ 11. Ⱦɟɤɚ-

ɪɟɲɟɬɨ 11 ɜɵɩɨɥɧɟɧɨ ɢɡ ɤɨɥɶɰɚ 13 ɫ ɩɚɡɚɦɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ 

ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɫ ɡɚɡɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɵ ɫɬɟɪɠɧɢ 14 ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ, ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɨɪɨɬɚ ɜ ɩɚɡɚɯ ɤɨɥɶɰɚ 13. 

 

1 – ɤɨɪɩɭɫ; 3 – ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ; 4 – ɷɥ. ɞɜɢɝɚɬɟɥɶ; 5 – ɦɨɥɨɬɤɨɜɵɣ 

ɪɨɬɨɪ; 6 – ɜɧɭɬɪɟɧɧɢɣ ɞɢɫɤ; 7 – ɜɧɟɲɧɢɣ ɞɢɫɤ; 8 – ɨɫɶ; 9 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɜɟɧɬɢɥɹɬɨɪ; 10 – ɤɪɵɲɤɚ; 11 – ɞɟɤɚ-ɪɟɲɟɬɨ; 12 - ɫɟɩɚɪɚɬɨɪ-ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ; 

15, 19 – ɝɢɛɤɢɟ ɪɭɤɚɜɚ; 16 – ɜɫɚɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 17 – ɡɚɫɥɨɧɤɚ;  

18 – ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ 

Ɋɢɫɭɧɨɤ 3.1 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ 

 

ɉɨɞɚɱɚ ɢɡɦɟɥɶɱɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɦɨɥɨɬɤɨɜɭɸ ɞɪɨɛɢɥɤɭ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ   ɩɨ ɡɚɛɨɪɧɨɦɭ ɝɢɛɤɨɦɭ ɪɭɤɚɜɭ 15 ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɟɟ 
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ɭɫɬɪɨɣɫɬɜɨ 16 ɫ ɡɚɫɥɨɧɤɨɣ 17 ɞɥɹ ɩɨɞɫɨɫɚ ɜɨɡɞɭɯɚ. Ʉ ɜɵɝɪɭɡɧɨɦɭ ɩɚɬɪɭɛɤɭ 18 

ɤɨɪɩɭɫɚ 1 ɤɪɟɩɢɬɫɹ   ɜɵɝɪɭɡɧɨɣ ɝɢɛɤɢɣ ɪɭɤɚɜ 19. 

 

2 – ɤɨɠɭɯ; 3 – ɧɚɪɭɠɧɵɣ ɜɟɧɬɢɥɹɬɨɪ; 7 – ɜɧɟɲɧɢɣ ɞɢɫɤ;  

9 – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɟɧɬɢɥɹɬɨɪ; 11 - ɞɟɤɚ-ɪɟɲɟɬɨ 

Ɋɢɫɭɧɨɤ 3.2 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ, ɪɚɡɪɟɡ Ⱥ-Ⱥ 

 

Ⱦɪɨɛɢɥɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   4 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɥɨɩɚɬɨɤ ɧɚɪɭɠɧɨɝɨ 

ɜɟɧɬɢɥɹɬɨɪɚ 3 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 9 ɜɧɭɬɪɢ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ 5 

ɫɨɡɞɚɟɬɫɹ   ɪɚɡɪɹɠɟɧɢɟ, ɛɥɚɝɨɞɚɪɹ   ɤɨɬɨɪɨɦɭ ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ 

16 ɢ ɡɚɛɨɪɧɵɣ ɪɭɤɚɜ 15 ɡɟɪɧɨ ɢɡ ɜɨɪɨɯɚ, ɩɪɨɯɨɞɹ   ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ-

ɤɚɦɧɟɭɥɨɜɢɬɟɥɶ 12, ɨɬɞɟɥɹɸɳɢɣ ɢɧɨɪɨɞɧɵɟ ɜɤɥɸɱɟɧɢɹ, ɩɨɫɬɭɩɚɟɬ ɜ 

ɞɪɨɛɢɥɶɧɭɸ ɤɚɦɟɪɭ, ɝɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 9 

ɪɚɡɝɨɧɹɟɬɫɹ   ɢ ɨɬɛɪɚɫɵɜɚɟɬɫɹ   ɧɚ ɫɬɟɪɠɧɢ 14 ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ ɞɟɤɚ-ɪɟɲɟɬɚ 11. ɂɡɦɟɥɶɱɟɧɢɟ ɡɟɪɧɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɭɞɚɪɨɜ ɡɟɪɧɚ ɨ 

ɫɬɟɪɠɧɢ 14 ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɦɨɥɨɬɤɨɜ ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ 5. 



 

 

43 

Иɡɦ. Лɢɫɬ № дɨкɭɦ. ɉɨдɩɢɫь Дɚɬ
ɚ

Лɢɫɬ 

 ВКР35.03.06.204.20.ДКГ.00.00.00.ПЗ 

 

Ɋɢɫɭɧɨɤ 3.3 - Ⱦɟɤɚ-ɪɟɲɟɬɨ 

 

ɂɡɦɟɥɶɱɟɧɧɨɟ ɡɟɪɧɨ ɩɪɨɫɟɢɜɚɟɬɫɹ   ɱɟɪɟɡ ɡɚɡɨɪɵ ɫɬɟɪɠɧɟɣ 14 ɞɟɤɚ-ɪɟɲɟɬɚ 

11, ɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɥɨɩɚɬɨɤ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 3 ɱɟɪɟɡ ɜɵɝɪɭɡɧɨɣ ɝɢɛɤɢɣ 

ɪɭɤɚɜ 19 ɜɵɝɪɭɠɚɟɬɫɹ   ɜ ɛɭɧɤɟɪ ɢɥɢ ɞɪɭɝɭɸ ɟɦɤɨɫɬɶ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɞɚɱɚ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɥɨɬɤɨɜɨɣ 

ɞɪɨɛɢɥɤɢ, ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɫɧɢɠɟɧɢɟ ɦɟɬɚɥɥɨ- ɢ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ 

ɪɟɲɚɸɬɫɹ   ɡɚ ɫɱɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ. 

 

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɨɤ 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɛɚɪɚɛɚɧɚ ɞɪɨɛɢɥɤɢ, ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɪɚɫɱɟɬɭ, 

ɹɜɥɹɸɬɫɹ: ɪɚɡɦɟɪɵ ɛɚɪɚɛɚɧɚ, ɩɨɤɚɡɚɬɟɥɢ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɪɚɡɦɟɪɵ 

ɦɨɥɨɬɤɨɜ ɢ ɩɨɪɹɞɨɤ ɢɯ ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ чаɫɤɝQчаɫ /444  ɢɥɢ ɫɤɝqp /123,0  

ɋɬɟɩɟɧɶ ɢɡɦɟɥɶɱɟɧɢɹ ɨɬ 1 ɞɨ 1,8 ɦɦ                                                                            

Ⱦɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

                                        pqAD                                           (3.1) 

 ɝɞɟ A -ɤɨɷɮɢɰɢɟɧɬ ɞɥɹ ɛɚɪɚɛɚɧɨɜ ɩɟɪɜɨɝɨ ɬɢɩɚ 9,07,0A  

                               ɦD 28,0123,08,0  

Ⱦɥɢɧɚ ɛɚɪɚɛɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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k

D
L                                                    (3.2) 

ɝɞɟ )21(k -ɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɚ ɛɚɪɚɛɚɧɚ ɤ ɟɝɨ ɞɥɢɧɧɟ 

                                     ɦL 23,0
2,1

28,0
 

                 Ɉɩɪɟɞɟɥяɟɦ ɪаɡɦɟɪы ɢ чɢɫɥɨ ɦɨɥɨɬɤɨɜ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɩɨɞɜɟɫɚ ɞɨ ɤɨɧɰɚ ɦɨɥɨɬɤɚ. 

                                     Dl 2,0                                                  (3.3) 

                        ɦl 056,028,02,0  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɞɢɫɤɚ ɞɨ ɨɫɢ ɩɨɞɜɟɫɚ. 

                                   lRɉ 25,2                                                (3.4) 

                       ɦRɉ 126,0056,025,2  

Ⱦɥɢɧɚ ɢ ɲɢɪɢɧɚ ɦɨɥɨɬɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 

                                     Dа 23,0                                               (3.5) 

                            ɦа 064,028,023,0  

                                      Dɜ 1,0                                                 (3.6) 

                            ɦɜ 028,028,01,0  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɩɨɞɜɟɫɚ ɞɨ ɰɟɧɬɪɚ ɦɨɥɨɬɤɚ. 

                       ɦabаɫ )6/()( 22
                                             (3.7)           

          ɦɫ 0127,0)064,06/()028,0064,0( 22
 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɦɨɥɨɬɤɨɜ. 

                        /)( zkLLz                                                (3.8) 

ɝɞɟ L -ɫɭɦɦɚɪɧɚɹ ɬɨɥɳɢɧɚ ɞɢɫɤɨɜ, ɧɟ ɩɟɪɟɤɪɵɜɚɟɦɚɹ ɦɨɥɨɬɤɚɦɢ. 

zk -ɱɢɫɥɨ ɦɨɥɨɬɤɨɜ, ɢɞɭɳɢɯ ɩɨ ɨɞɧɨɦɭ ɫɥɟɞɭ ( zk =1-6) 

-ɬɨɥɳɢɧɚ ɦɨɥɨɬɤɚ. 

                        107002,0/1)015,023,0(z  
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Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɛɚɪɚɛɚɧɚ 

ȼɜɟɞɟɦ ɨɛɨɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ: 

Q – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ) ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, ɬ/ɱ; 

ɤɝ/ɫ; 

L – ɲɢɪɢɧɚ ɪɨɬɨɪɚ, ɦ; 

D – ɞɢɚɦɟɬɪ ɪɨɬɨɪɚ, ɦ; 

q – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɩɪɨɟɤɰɢɢ ɤɚɦɟɪɵ 

ɢɡɦɟɥɶɱɟɧɢɹ, ɤɝ/(ɫ-ɦ2
); 

R – ɜɟɥɢɱɢɧɚ ɪɚɞɢɚɥɶɧɨɝɨ ɡɚɡɨɪɚ (ɦɟɠɞɭ ɤɨɧɰɚɦɢ ɦɨɥɨɬɤɨɜ ɪɨɬɨɪɚ ɢ 

ɞɟɤɨɣ ɢɥɢ ɫɢɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ) ɦ; 

ΔL – ɛɨɤɨɜɨɣ ɡɚɡɨɪ (ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɤɪɚɣɧɢɯ ɦɨɥɨɬɤɨɜ ɧɚ ɨɫɢ 

ɩɨɞɜɟɫɚ ɢ ɛɨɤɨɜɨɣ ɤɚɦɟɪɨɣ ɢɡɦɟɥɶɱɟɧɢɹ) ɦ. 

Ɋɚɡɦɟɪɵ ɛɚɪɚɛɚɧɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɬ ɡɚɞɚɧɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ: 

                                                     
DL

Q
,                                                (3.9) 

ɝɞɟ q – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɩɪɨɟɤɰɢɢ ɤɚɦɟɪɵ 

ɢɡɦɟɥɶɱɟɧɢɹ, ɤɝ/(ɫ-ɦ2
); 

Q – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɪɨɛɢɥɤɢ, ɤɝ\ɫ; Q = 0,3 ɤɝ\ɫ; 

L, D – ɲɢɪɢɧɚ ɢ ɞɢɚɦɟɬɪ ɪɨɬɨɪɚ, ɦ. Ɉɧɢ ɧɚɯɨɞɹɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜ 

ɫɨɨɬɧɨɲɟɧɢɢ: 

                                                           
L

D
K                                             (3.10) 

Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɨɤ 

Д1Ж ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɮɭɪɚɠɧɨɝɨ ɡɟɪɧɚ ɜɟɥɢɱɢɧɚ q = 3…8 

ɤɝ/(ɫ-ɦ2) ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɦɨɥɨɬɤɨɜ ɨɬ 70 ɞɨ 80 ɦ/ɫ ɢ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ ɞɟɪɬɢ. 

ɉɪɢɧɢɦɚɟɦ q = 7,5 ɤɝ/(ɫ-ɦ2
). 
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ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɞɪɨɛɢɥɤɢ. Ⱦɥɹ ɞɪɨɛɢɥɨɤ ɫ 

ɩɟɪɢɮɟɪɢɣɧɨɣ ɡɚɝɪɭɡɤɨɣ ɫɵɪɶɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ Ʉ = 

1,0…2,0. 

ɉɪɢɧɢɦɚɟɦ Ʉ = 1,8.  

Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ D, ɦ, ɨɩɪɟɞɟɥɢɦ, ɪɟɲɚɹ ɫɨɜɦɟɫɬɧɨ ɭɪɚɜɧɟɧɢɹ 3.11 ɢ 3.12: 

                                          515,0
2

8,13,0

q

KQ
D ɦ                      (3.11) 

ɒɢɪɢɧɭ ɪɨɬɨɪɚ L, ɦ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

                                                 06,0
K

D
L ɦ                                     (3.12) 

ɉɪɢ ɷɬɨɦ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɪɚɜɟɧɫɬɜɚ 

                                                   LɄ = L + 2 L;                                       (3.13) 

                                                   DɄ = D  + 2 D;                                     (3.14) 

ɝɞɟ DɄ – ɞɢɚɦɟɬɪ ɤɚɦɟɪɵ ɢɡɦɟɥɶɱɟɧɢɹ, ɦ; 

      LɄ – ɞɥɢɧɚ ɤɚɦɟɪɵ ɢɡɦɟɥɶɱɟɧɢɹ, ɦ; 

      D – ɡɚɡɨɪ ɦɟɠɞɭ ɦɨɥɨɬɤɨɦ ɢ ɪɟɲɟɬɨɦ, ɦ; 

      L – ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɟɧɤɨɣ ɤɚɦɟɪɵ ɢ ɛɚɪɚɛɚɧɨɦ, ɦ.   

ȼɟɥɢɱɢɧɚ ɪɚɞɢɚɥɶɧɵɯ ɡɚɡɨɪɨɜ ɜ ɡɨɧɟ ɞɟɤ ɞɨɥɠɧɵ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɦɢ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ. Ɉɛɵɱɧɨ ɨɧ ɫɨɫɬɚɜɥɹɟɬ 2…3 

ɦɦ. Ɂɚɡɨɪ ɦɟɠɞɭ ɛɚɪɚɛɚɧɨɦ ɢ  ɫɬɟɧɤɨɣ ɤɚɦɟɪɵ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 8…12 

ɦɦ. 

ɉɪɢɧɢɦɚɟɦ D = 0,003 ɦ, L = 0,010 ɦ. 

                                           LɄ = 0,06 + 2 0,010 = 0,08 ɦ; 

                                           DɄ = 0,515 + 2 0,003 = 0,521 ɦ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɪɨɛɢɥɶɧɨɝɨ ɪɨɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ 

ɫɤɨɪɨɫɬɶ ɦɨɥɨɬɤɨɜ Vɦ ɨɛɟɫɩɟɱɢɜɚɥɚ ɪɚɡɪɭɲɟɧɢɟ ɡɟɪɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ 5-

10 ɭɞɚɪɨɜ ɩɨ ɢɡɦɟɥɶɱɚɟɦɨɦɭ ɡɟɪɧɭ. Ɉɛɨɡɧɚɱɢɦ Vɪɚɡ. – ɫɤɨɪɨɫɬɶ ɪɚɛɨɱɟɝɨ 

ɨɪɝɚɧɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ. 
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Ɇɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ Д2Ж ɢ Д7Ж ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ 

Vɪɚɡ. ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɪɟɛɭɟɦɨɣ ɤɪɭɩɧɨɫɬɢ 

ɩɪɨɞɭɤɬɚ ɢɡɦɟɥɶɱɟɧɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɪɨɛɢɥɤɢ, ɜɥɚɠɧɨɫɬɢ 

ɡɟɪɧɚ ɢ ɪɹɞɚ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɂɧɚɱɟɧɢɟ Vɪɚɡ., ɦ/ɫ, ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                        1000
)/ln(.

. 1xaɪаɡRq
Vpaɡ ,                       (3.15) 

ɝɞɟ Rq – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɧɨɫɬɢ (Rq = 1,6…2,0); 

δɊȺɁ – ɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɦɚɬɟɪɢɚɥɚ, Ɇɩɚ; 

ɚ – ɞɥɢɧɚ ɡɟɪɧɚ, ɦ; 

ɯ1 – ɞɥɢɧɚ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɱɚɫɬɢ ɡɟɪɧɚ (ɨɫɬɚɜɲɚɹɫɹ ɩɨɫɥɟ ɭɞɚɪɚ), ɦ; 

ρ – ɩɥɨɬɧɨɫɬɶ ɡɟɪɧɚ, ɤɝ/ɦ3
. 

Ⱦɥɹ ɡɟɪɧɨɜɵɯ ɤɨɪɦɨɜ ɩɪɢɧɢɦɚɟɦ Rq = 1,8; δɊȺɁ = 7 Ɇɩɚ; ρ = 1500 ɤɝ/ɦ3
. 

ȼ ɩɪɚɤɬɢɤɟ ɩɨɞɝɨɬɨɜɤɢ ɤɨɪɦɨɜ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ 

ɡɧɚɱɟɧɢɟ ɚ/ɯ1 = 1,7…1,8. ɉɪɢɧɢɦɚɟɦ ɚ/ɯ1 = 1,7. 

                 9,621000
1500

7,1ln76,1
.Vpaɡ  ɦ/ɫ. 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɜ ɞɪɨɛɢɥɤɟ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɫɨɭɞɚɪɟɧɢɹ 

ɦɨɥɨɬɤɨɜ ɫ ɱɚɫɬɢɰɚɦɢ ɤɨɪɦɚ, ɪɚɜɧɭɸ ɪɚɡɪɭɲɚɸɳɟɣ ɫɤɨɪɨɫɬɢ Vɪɚɡ., ɪɚɛɨɱɚɹ 

ɫɤɨɪɨɫɬɶ ɦɨɥɨɬɤɨɜ Vɦ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ, ɬɚɤ ɤɚɤ ɦɨɥɨɬɨɤ ɭɞɚɪɹɟɬ ɜ ɤɚɦɟɪɟ 

ɢɡɦɟɥɶɱɟɧɢɹ ɩɨ ɜɪɚɳɚɸɳɟɦɭɫɹ ɤɨɥɶɰɟɜɨɦɭ ɫɥɨɸ ɞɜɢɠɭɳɟɝɨɫɹ ɩɪɨɞɭɤɬɚ 

Vɫɥ., ɰɢɪɤɭɥɢɪɭɸɳɟɦɭ ɜ ɤɚɦɟɪɟ ɢɡɦɟɥɶɱɟɧɢɹ. 

ɉɨɷɬɨɦɭ ɫɤɨɪɨɫɬɶ ɦɨɥɨɬɤɨɜ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ Vɦ, ɦ/ɫ, ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

                                                   Vɦ = Vɪɚɡ. + Vɫɥ,                                           

ɝɞɟ Vɫɥ = 0,4…0,5 Vɪɚɡ.= 0,4 62,9 = 25,1 ɦ/ɫ; 

Vɦ = 62,9 + 25,1 = 88 ɦ/ɫ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɤɚɯ ɫɤɨɪɨɫɬɶ ɦɨɥɨɬɤɨɜ Vɦ ɩɪɢ 

ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 75 ɞɨ 100 ɦ/ɫ. 
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ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɞɪɨɛɢɥɶɧɨɝɨ ɪɨɬɨɪɚ nɊ, ɦɢɧ-1, ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

                                              3300
515,014,3

608860

D

Vɦ
n  ɦɢɧ-1

.                  (3.16) 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ n ɨɩɪɟɞɟɥɢɬ ɜɨɡɦɨɠɧɭɸ ɫɯɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɪɨɬɨɪɚ: ɧɚ ɜɚɥɭ ɷɥ. ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɫ ɩɪɢɜɨɞɨɦ ɱɟɪɟɡ ɤɥɢɧɨɪɟɦɟɧɧɭɸ 

ɩɟɪɟɞɚɱɭ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ ɫɨɟɞɢɧɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɷɥ. ɞɜɢɝɚɬɟɥɹ 

ɫ ɜɚɥɨɦ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶɧɭɸ ɦɭɮɬɭ ɩɪɢ ɱɚɫɬɨɬɟ 

ɜɪɚɳɟɧɢɹ ɷɥ. ɞɜɢɝɚɬɟɥɹ nȾȼ = 3000 ɦɢɧ-1
. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɦɨɥɨɬɤɨɜ. 

Ɋɨɬɨɪ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɫ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɟɲɟɧɧɵɦɢ ɦɨɥɨɬɤɚɦɢ 

ɞɨɥɠɟɧ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɪɟɚɤɰɢɹ ɨɬ ɭɞɚɪɧɵɯ 

ɢɦɩɭɥɶɫɨɜ ɦɨɥɨɬɤɚ ɩɨ ɡɟɪɧɭ ɧɟ ɩɟɪɟɞɚɜɚɥɚɫɶ ɧɚ ɩɚɥɟɰ ɦɨɥɨɬɤɚ, ɚ ɱɟɪɟɡ ɧɟɝɨ – 

ɢ ɧɚ ɩɨɞɲɢɩɧɢɤɢ ɜɚɥɚ ɪɨɬɨɪɚ ɞɪɨɛɢɥɤɢ. Ɇɨɥɨɬɤɢ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ 

ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɷɬɢɦ ɭɫɥɨɜɢɹɦ ɧɚɡɵɜɚɸɬɫɹ ―ɭɪɚɜɧɨɜɟɲɟɧɧɵɦɢ ɧɚ ɭɞɚɪ‖.  

ɋɨɝɥɚɫɧɨ ɬɟɨɪɢɢ ɩɪɨɮɟɫɫɨɪɚ Ƚɟɪɧɟɬɚ Ɇ.Ɇ. ɭɫɢɥɢɟ ɭɞɚɪɚ ɧɟ ɛɭɞɟɬ 

ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɨɫɶ ɩɨɞɜɟɫɤɢ ɦɨɥɨɬɤɚ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: 

                                                   Rɩ = 2,25 l, ɦ.                                        (3.17) 

ȿɫɥɢ D – ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ, ɬɨ 

                                                     Rɩ = D/2 – l,                                        (3.18) 

                                            ɬɨɝɞɚ l = 0,154D, ɦ                                     (3.19)              

l = 0,154 0,515 = 0,079 ɦ. 

Rɩ = 0,515/2 – 0,079 = 0,178 ɦ. 

Ⱦɥɢɧɭ (ɚ) ɢ ɲɢɪɢɧɭ (b) ɦɨɥɨɬɤɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɫɨɨɬɧɨɲɟɧɢɹɦ: 

                                    ɚ = 1,5 l = 1,5 0,079 = 0,118, ɦ.                         

(3.20) 

                                    b = 0,4 ɚ = 0,4 0,118 = 0,047, ɦ.                        (3.21) 
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ɉɨɫɬɪɨɟɧɢɟ ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ ɦɨɥɨɬɤɨɜ 

ɂɡ ɭɫɥɨɜɢɣ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ 

ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɦɨɥɨɬɤɨɜ ɩɨ ɜɢɧɬɭ ɢɥɢ ɜ 

ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ɉɪɢɧɢɦɚɟɦ ɪɚɡɦɟɳɟɧɢɟ ɦɨɥɨɬɤɨɜ ɩɨ ɜɢɧɬɭ. 

ɑɢɫɥɨ ɦɨɥɨɬɤɨɜ Z, ɲɬ., ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                                         Z = 
L

Z
K

,                                       (3.22) 

ɝɞɟ ɄZ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɭɫɬɨɬɵ ɪɚɡɦɟɳɟɧɢɹ ɦɨɥɨɬɤɨɜ ɧɚ ɛɚɪɚɛɚɧɟ, 

ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɩɟɪɟɤɪɵɬɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɉɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɫɭɯɢɯ ɤɨɪɦɨɜ (ɡɟɪɧɨ, ɫɟɧɨ, ɫɨɥɨɦɚ) ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

ɩɪɢɧɢɦɚɬɶ ɄZ = 0,5…1,9. ɉɪɢɧɢɦɚɟɦ ɄZ = 1,6. 

– ɬɨɥɳɢɧɚ ɦɨɥɨɬɤɚ, ɦ;  = 2…6 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ = 0,004 ɦ. 

                                                Z = 24
004,0

06,06,1 ɲɬ.                                        

ɑɢɫɥɨ ɨɫɟɣ ɩɨɞɜɟɫɚ J ɦɨɥɨɬɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ ɭɞɨɛɫɬɜɚ 

ɭɫɬɚɧɨɜɤɢ ɦɨɥɨɬɤɨɜ, ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɢ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4, 6, 8 

ɲɬɭɤ. ɉɪɢɧɢɦɚɟɦ J = 4 ɲɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɦɨɥɨɬɤɨɜ Z1, ɲɬ,  ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɞɧɨɣ ɨɫɢ: 

                                                   Z1 = 6
4

24

J

Z ɲɬ.                                (3.23) 

ɚ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɫɥɟɞɚɦɢ ɦɨɥɨɬɤɨɜ; ɜ – ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɦɨɥɨɬɤɚɦɢ ɧɚ ɨɞɧɨɦ ɩɚɥɶɰɟ; t – ɲɚɝ ɜɢɧɬɚ; L – ɲɢɪɢɧɚ 

ɛɚɪɚɛɚɧɚ; R – ɱɢɫɥɨ ɯɨɞɨɜ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɦɨɥɨɬɤɚɦɢ ɧɚ ɨɫɹɯ 

ɩɨɞɜɟɫɚ (ɜɵɛɨɪ ɞɥɢɧɵ ɪɚɫɩɨɪɧɵɯ ɜɬɭɥɨɤ) ɨɩɪɟɞɟɥɹɟɦ ɲɚɝ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ 

ȼ, ɦ, ɩɨ ɮɨɪɦɭɥɟ: 

                                                ȼ = 12,0
5

06,0

1
Z

L
,                               (3.24) 
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3.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ  

3.3.1 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ 

Ʉ ɪɚɛɨɬɟ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, 

ɢɡɭɱɢɜɲɢɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɡɧɚɸɳɢɟ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚ 

ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɩɨɪɚɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ 

ɡɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɤ ɪɚɛɨɬɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

ȼɫɟ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɭɯɨɞɨɦ ɢ ɭɫɬɪɚɧɟɧɢɟɦ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ ɨɬ ɫɟɬɢ. Ɋɚɛɨɬɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫɨ ɫɧɹɬɵɦɢ ɡɚɳɢɬɧɵɦɢ 

ɨɝɪɚɠɞɟɧɢɹɦɢ ɡɚɩɪɟɳɚɟɬɫɹ. ɉɟɪɟɞ ɩɭɫɤɨɦ ɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ 

ɢɫɩɪɚɜɧɨɫɬɢ ɜɫɟɯ ɭɡɥɨɜ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɤɚɤɨɝɨ-

ɥɢɛɨ ɭɡɥɚ ɜɤɥɸɱɚɬɶ ɜ ɪɚɛɨɬɭ ɦɚɲɢɧɭ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 

ȼɚɤɭɭɦɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɦɚɝɧɢɬɧɵɦ ɩɭɫɤɚɬɟɥɟɦ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɫɩɟɰɢɚɥɶɧɨɦ ɢɡɨɥɢɪɨɜɚɧɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɜɟɳɟɫɬɜɚ. Ɇɟɠɞɭ ɜɚɤɭɭɦ-

ɧɚɫɨɫɨɦ ɢ ɜɚɤɭɭɦ-ɩɪɨɜɨɞɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɬɚɜɥɟɧɚ ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɬɪɭɛɚ 

ɞɥɢɧɨɣ 0,5 ɦ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ ɦɨɸɳɢɯ ɢ 

ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɡɢɧɨɜɵɦɢ ɩɟɪɱɚɬɤɚɦɢ, 

ɫɚɩɨɝɚɦɢ ɢ ɩɪɨɪɟɡɢɧɟɧɧɵɦɢ ɮɚɪɬɭɤɚɦɢ. 

ȼ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɫɤɪɟɛɤɨɜ ɢ ɰɟɩɟɣ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ ɤɥɚɫɬɶ 

ɤɚɤɢɟ-ɥɢɛɨ ɩɪɟɞɦɟɬɵ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ 

ɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɡɜɟɡɞɨɱɤɢ ɢ ɰɟɩɶ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɬɹɠɟɧɢɹ ɰɟɩɢ 

ɧɚɤɥɨɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ ɩɨɞɧɢɦɚɬɶɫɹ ɩɨ ɧɚɤɥɨɧɧɨɣ ɫɬɪɟɥɟ ɡɚɩɪɟɳɚɟɬɫɹ, ɜ 

ɷɬɢɯ ɰɟɥɹɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɟɫɬɧɢɰɭ. ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɫ 

ɩɨɝɧɭɬɵɦɢ ɢ ɨɬɥɨɦɚɧɧɵɦɢ ɫɤɪɟɛɤɚɦɢ ɡɚɩɪɟɳɚɟɬɫɹ. ɇɟɥɶɡɹ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɲɚɯɬɟ ɢɥɢ ɩɨɞ ɷɫɬɚɤɚɞɨɣ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜɚɝɨɧɟɬɤɢ ɞɥɹ ɜɵɜɨɡɤɢ ɧɚɜɨɡɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɟ 
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ɤɨɧɟɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɬɚɤ ɤɚɤ ɧɚɪɭɲɟɧɢɟ ɢɯ ɪɚɛɨɬɵ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɚɜɚɪɢɢ. 

ȼɫɟ ɷɥɟɤɬɪɨɫɢɥɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɭɫɤɨɜɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɡɟɦɥɟɧɵ. Ɋɚɛɨɬɚ ɛɟɡ ɡɚɡɟɦɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɬɭɪɚ 

ɡɚɡɟɦɥɟɧɢɹ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɤɨɪɨɜɧɢɤɚ ɡɚɩɪɟɳɚɟɬɫɹ. ɂɡɨɥɹɰɢɹ ɤɚɛɟɥɹ ɢ 

ɩɪɨɜɨɞɨɜ ɷɥɟɤɬɪɨɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ. ɍɫɬɚɧɨɜɤɚ ɧɚ ɬɨɱɢɥɶɧɵɣ ɚɩɩɚɪɚɬ ɪɚɛɨɱɟɝɨ ɞɢɫɤɚ ɬɨɥɳɢɧɨɣ 

ɦɟɧɟɟ 8 ɦɦ ɢ ɪɚɛɨɬɚ ɫ ɬɚɤɢɦ ɞɢɫɤɨɦ ɧɟɞɨɩɭɫɬɢɦɚ. Ⱥɛɪɚɡɢɜɧɭɸ ɩɚɫɬɭ ɧɚ ɞɢɫɤ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɨɫɢɬɶ ɬɨɥɶɤɨ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ (ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɪɚɳɟɧɢɹ), 

ɩɪɢ ɷɬɨɦ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ, ɱɬɨɛɵ ɪɭɤɚ ɧɟ ɩɨɩɚɥɚ ɧɚ ɞɢɫɤ. 

ɉɭɫɤ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɨɞɭɜɤɢ ɟɝɨ 

ɜɨɡɞɭɯɨɦ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɝɨɪɹɱɟɣ ɤɚɦɟɪɟ ɫɝɨɪɚɧɢɹ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɪɚɛɨɬɚ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɬɟɤɥɚ ɢ ɫɥɸɞɵ ɜ ɫɦɨɬɪɨɜɵɯ ɝɥɚɡɤɚɯ ɢ 

ɡɚɠɢɝɚɧɢɟ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɱɟɪɟɡ ɫɦɨɬɪɨɜɨɣ ɝɥɚɡɨɤ. 

Ɍɪɭɛɨɩɪɨɜɨɞ, ɫɨɟɞɢɧɹɸɳɢɣ ɚɜɬɨɩɨɢɥɤɢ, ɡɚɡɟɦɥɹɸɬ ɜ ɤɪɚɣɧɢɯ ɢ ɫɪɟɞɧɢɯ 

ɬɨɱɤɚɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɚɜɬɨɩɨɢɥɨɤ, ɚ ɩɪɢ ɜɜɨɞɟ ɜ ɡɞɚɧɢɹ ɜɨɞɨɩɪɨɜɨɞ 

ɫɧɚɛɠɚɸɬ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɜɫɬɚɜɤɨɣ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 50 ɫɦ. 

Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɧɭɬɪɢɮɟɪɦɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 

Ⱦɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɡɞɚɱɢ ɤɨɪɦɨɜ ɧɚ ɮɟɪɦɚɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɨɞɜɟɫɧɵɟ ɨɞɧɨɪɟɥɶɫɨɜɵɟ ɢ ɧɚɡɟɦɧɵɟ ɞɜɭɯɪɟɥɶɫɨɜɵɟ ɜɚɝɨɧɟɬɤɢ, 

ɬɪɚɧɫɩɨɪɬɟɪɵ ɢ ɦɨɛɢɥɶɧɵɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɢ. ɉɨɞɜɟɫɧɵɟ ɞɨɪɨɝɢ ɧɟ ɞɨɥɠɧɵ 

ɢɦɟɬɶ ɭɤɥɨɧɨɜ ɢ ɩɨɞɴɟɦɨɜ, ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɜɨɪɨɬɨɜ ɞɨɥɠɧɵ ɱɟɬɤɨ 

ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɢ ɪɚɛɨɬɚɬɶ ɛɟɡ ɡɚɟɞɚɧɢɣ. ɉɪɢ ɪɚɡɝɪɭɡɤɟ ɜɚɝɨɧɟɬɨɤ ɫ 

ɨɩɪɨɤɢɞɵɜɚɸɳɢɦɫɹ ɤɭɡɨɜɨɦ ɪɚɛɨɱɢɣ ɞɨɥɠɟɧ ɫɬɨɹɬɶ ɭ ɬɨɪɰɚ ɤɭɡɨɜɚ, ɚ ɧɟ 

ɫɛɨɤɭ ɟɝɨ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚɞɨ ɨɛɪɚɳɚɬɶ ɧɚ ɫɨɫɬɨɹɧɢɟ ɞɭɝ ɤɪɟɩɥɟɧɢɹ ɨɫɟɣ 

ɪɨɥɢɤɨɜ, ɬɚɤ ɤɚɤ ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɨɧɢ ɪɚɡɝɢɛɚɸɬɫɹ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ 

ɜɚɝɨɧɟɬɤɢ ɞɨ ɩɨɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ. Ɂɚɯɥɚɦɥɟɧɢɟ ɤɨɪɦɨɜɵɯ ɢ 

ɧɚɜɨɡɧɵɯ ɩɪɨɯɨɞɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɝɢɛ ɪɟɥɶɫɚ ɩɨɞɜɟɫɧɨɣ ɞɨɪɨɝɢ 
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ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 1,5 ɫɦ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɩɨɞɜɟɫɤɚɦɢ. Ɋɟɥɶɫɵ 

ɢ ɞɪɭɝɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɡɟɦɥɟɧɵ. 

ȼ ɦɟɫɬɚɯ ɩɨɩɟɪɟɱɧɵɯ ɩɪɨɯɨɞɨɜ ɧɚɞ ɥɟɧɬɨɣ ɢɥɢ ɰɟɩɶɸ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɯɨɞɧɵɟ ɧɚɫɬɢɥɵ ɫɨ ɫɬɭɩɟɧɶɤɚɦɢ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɢ 

ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɧɟɨɛɯɨɞɢɦɵ ɯɨɪɨɲɢɟ 

ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ. ɒɢɪɢɧɚ ɤɨɪɦɨɜɨɝɨ ɩɪɨɯɨɞɚ ɦɟɠɞɭ ɤɨɪɦɭɲɤɚɦɢ ɧɚ ɮɟɪɦɟ 

ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɩɨɪɧɵɯ 

ɤɨɥɨɧɧ ɡɞɚɧɢɹ ɞɨ ɫɟɪɟɞɢɧɵ ɩɪɨɟɡɞɚ— ɧɟ ɦɟɧɟɟ 1,3 ɦ. 

Ȼɨɪɬɚ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɵ, ɚ ɤɚɪɞɚɧɧɚɹ 

ɢ ɰɟɩɧɚɹ ɩɟɪɟɞɚɱɢ, ɛɢɬɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɤɨɠɭɯɚɦɢ. ȼɨ ɜɪɟɦɹ 

ɞɜɢɠɟɧɢɹ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɪɢɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 

ɦɟɠɞɭ ɬɪɚɤɬɨɪɨɦ ɢ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɦ. ɉɪɢ ɜɴɟɡɞɟ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɚ ɜ 

ɩɨɦɟɳɟɧɢɟ ɜ ɤɨɪɦɨɜɨɦ ɩɪɨɯɨɞɟ ɧɟ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɢ. ɍɫɬɪɚɧɟɧɢɟ 

ɡɚɦɟɱɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɨɛɢɥɶɧɵɯ ɤɨɪɦɨɪɚɡɞɚɬɱɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɬɨɥɶɤɨ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɢ ɡɚɝɥɭɲɺɧɧɨɦ ɞɜɢɝɚɬɟɥɟ ɬɪɚɤɬɨɪɚ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 

ɦɨɧɬɚɠɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɲɢɧ ɧɚ ɮɟɪɦɚɯ ɞɨɥɠɧɵ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶɫɹ 

ɩɪɚɜɢɥɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. ȼ ɤɚɠɞɨɦ ɩɨɦɟɳɟɧɢɢ ɨɧɢ ɜɵɜɟɲɢɜɚɸɬɫɹ 

ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ. ɇɚ ɮɟɪɦɟ ɨɪɝɚɧɢɡɭɸɬ I ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɩɨɫɬ ɫ ɩɨɠɚɪɧɵɦ 

ɢɧɜɟɧɬɚɪɟɦ: ɥɨɩɚɬɨɣ, ɜɟɞɪɨɦ, ɬɨɩɨɪɨɦ, ɛɚɝɪɨɦ, ɨɝɧɟɬɭɲɢɬɟɥɟɦ, ɩɟɪɟɞɜɢɠɧɨɣ 

ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. ɍ ɤɚɠɞɨɝɨ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɹɳɢɤ ɫ ɩɟɫɤɨɦ. 

Ⱦɨɪɨɝɢ, ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɤ ɜɨɞɨɢɫɬɨɱɧɢɤɚɦ, ɦɟɫɬɚɦ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɩɨɠɚɪɧɨɝɨ ɢɧɜɟɧɬɚɪɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɧɟ ɞɨɥɠɧɵ ɡɚɝɪɨɦɨɠɞɚɬɶɫɹ. ɋɭɯɢɟ 

ɤɨɪɦɚ ɫɨɡɞɚɸɬ ɨɩɚɫɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɩɨɷɬɨɦɭ ɬɟɪɪɢɬɨɪɢɹ ɮɟɪɦɵ 

ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɯɥɚɦɥɟɧɚ ɨɫɬɚɬɤɚɦɢ ɤɨɪɦɚ, ɫɨɥɨɦɵ ɢ ɫɭɯɨɝɨ ɧɚɜɨɡɚ. 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɮɟɪɦɚɯ, ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɟɱɢ ɜ 

ɬɨɩɥɢɜɧɵɯ ɛɚɤɚɯ ɢ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚɯ. Ɂɚɩɪɚɜɤɚ ɦɚɲɢɧ ɢ ɯɪɚɧɟɧɢɟ 

ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɜɟɳɟɫɬɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɮɟɪɦɵ ɡɚɩɪɟɳɚɟɬɫɹ. 
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Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɟɱɢ, ɤɨɬɥɵ, ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɢ ɞɪɭɝɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɨɠɚɪɧɨɝɨ 

ɧɚɞɡɨɪɚ. 

ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɬɭɲɚɬ ɨɝɨɧɶ ɜɨɞɨɣ, ɫɧɟɝɨɦ, ɩɟɫɤɨɦ ɢ ɡɟɦɥɟɣ. Ƚɨɪɹɳɢɣ 

ɛɟɧɡɢɧ, ɦɚɫɥɚ ɬɭɲɢɬɶ ɜɨɞɨɣ ɧɟɥɶɡɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɶɡɭɸɬɫɹ ɨɝɧɟɬɭɲɢɬɟɥɟɦ. 

ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɛɟɫɬɨɱɢɬɶ 

ɥɢɧɢɸ, ɜɵɤɥɸɱɢɜ ɪɭɛɢɥɶɧɢɤ ɢɥɢ ɩɟɪɟɪɭɛɢɜ ɟɟ ɬɨɩɨɪɨɦ ɫ ɫɭɯɨɣ ɪɭɱɤɨɣ. ɉɪɢ 

ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɞɟɬɶ ɪɟɡɢɧɨɜɵɟ ɩɟɪɱɚɬɤɢ, ɚ ɩɨɞ ɧɨɝɢ ɩɨɞɥɨɠɢɬɶ 

ɞɟɪɟɜɹɧɧɭɸ ɫɭɯɭɸ ɩɨɞɫɬɚɜɤɭ ɢɥɢ ɪɟɡɢɧɨɜɵɣ ɤɨɜɪɢɤ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ 

ɜɨɞɨɣ ɬɭɲɢɬɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫɭɯɨɣ 

ɩɟɫɨɤ.        

 

3.4 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɞɪɨɛɢɥɤɢ ɤɨɪɦɨɜ 

Ɉɩɪɟɞɟɥɢɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɤɨɦɛɢɤɨɪɦɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɉɩɪɟɞɟɥɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

                                     ɋɢɡɝ = ɋɦɚɬ + ɋɨɛɪ,                                                 (3.4.1) 

ɝɞɟ ɋɢɡɝ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɪɭɛ. 

ɋɦɚɬ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɫɵɪɶɹ, ɪɭɛ. 

ɋɨɛɪ – ɫɬɨɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɞɚɧɧɵɟ ɩɨ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɫɵɪɶɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɨɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 - ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ 

Ɇɚɪɤɚ ȿɞ. 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɐɟɧɚ 
ɩɪɢɨɛɪ., ɪɭɛ 

Ɉɛɳɚɹ 
ɫɬɨɢɦɨɫɬɶ,ɪɭɛ. 

Ɉɬɥɢɜɤɚ ɋɑ-15  

ȽɈɋɌ 1583-93 
ɲɬ 1 1250 1250 

Ʉɪɭɝ 36 100 

ȽɈɋɌ103-86 
ɲɬ 1 87 87 

Ʉɪɭɝ 36 10 ȽɈɋɌ103-

86 
ɲɬ 1 36 36 

Ʉɪɭɝ 10 25 ȽɈɋɌ103-

86 
ɲɬ 1 49 49 
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Ʉɪɭɝ 34 80 ȽɈɋɌ103-

86 
ɲɬ 1 57 57 

Ʉɪɭɝ 40 30 ȽɈɋɌ103-

86 
ɲɬ 1 91 91 

Ɍɪɭɛɚ 64 32 ȽɈɋɌ106-

76 
ɲɬ 1 170 170 

Ɍɪɭɛɚ 40 10 ȽɈɋɌ106-

76 
ɲɬ 1 110 110 

ȼɫɟɝɨ     1850 

 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɪɚɜɧɚ ɫɭɦɦɟ ɩɨ ɫɬɪɨɤɟ. 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  

              ɋɨɛɪ = Ɂɩ + Ⱥɦ + Ɍ ɪ.+ Ɂɝɫɦ + Ɂɷ + ɉɪ,                                          (3.4.2) 

ɝɞɟ Ɂɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɫ ɨɬɱɢɫɥɟɧɢɹɦɢ, ɪɭɛ; 

Ⱥɦ – ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

Ɍ ɪ.- ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɬɟɯ. ɨɛɫɥɭɠɢɜɚɧɢɟ, ɯɪɚɧɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɚɧɤɨɜ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɪɭɛ.; 

Ɂɝɫɦ- ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɪɭɛ.; 

Ɂɷ.- ɫɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɪɭɛ.; 

ɉɪ - ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ, ɞɨɩɭɫɬɢɦɨ 

ɤɚɤ 5% ɨɬ ɨɫɧɨɜɧɵɯ ɡɚɬɪɚɬ), ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɨɩɥɚɬɭ ɪɚɛɨɬɧɢɤɨɜ ɡɚɧɹɬɵɯ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ. 

                                           Ɂn = Ɂnɨɫɧ + Ɂnɞɨɩ + Ɂɧ, ɪɭɛ.                          (3.4.3) 

ɝɞɟ  Ɂnɨɫɧ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 

       Ɂnɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 

       Ɂɧ – ɧɚɱɢɫɥɟɧɢɹ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɬɪɭɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                         Ɂn ɨɫɧ = ,
1

. чТ
n

ɫ                                               (3.4.4) 

ɝɞɟ Ɍc – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɚɬɟɝɨɪɢɢ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ. 
ɱ – ɜɪɟɦɹ ɪɚɛɨɬɵ, ɪɭɛ. 

n – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɧɢɤɨɜ ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ, ɱɟɥ. 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɩɥɚɬɚ ɬɪɭɞɚ ɧɚɱɢɫɥɹɟɬɫɹ ɨɬ 7% ɞɨ 100% ɤ ɨɫɧɨɜɧɨɦɭ 

ɡɚɪɚɛɨɬɤɭ ɫɨɝɥɚɫɧɨ ―ɉɨɥɨɠɟɧɢɹ ɩɨ ɨɩɥɚɬɟ ɬɪɭɞɚ‖. ɇɚɱɢɫɥɟɧɢɹ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 

ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɬ ɫɭɦɦɵ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɩɥɚɬɵ ɜ ɪɚɡɦɟɪɟ 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜ ɝɨɫɭɞɚɪɫɬɜɟ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ (26,8%). 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɬɚɛɥɢɰɭ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 - Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ  
ȼɢɞɵ 
ɪɚɛɨɬ 

Ɍɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ, 

ɪɭɛ./ɱɚɫ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɱɚɫɨɜ 

ɪɚɛɨɬɵ, 
ɱɚɫ. 

Ɉɫɧɨɜɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ, ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɨɩɥɚɬɚ ɬɪɭɞɚ, 

ɪɭɛ. 

ɇɚɱɢɫɥɟɧɢɹ 
ɧɚ 

ɡɚɪɚɛɨɬɧɭɸ 
ɩɥɚɬɭ, ɪɭɛ. 

ɂɬɨɝɨ 

Ɍɨɤɚɪɧɵɟ 

ɋɥɟɫɚɪɧɵɟ 

18,40 

9,40 

6 

7 

59,40 

65,10 

59,40 

65,10 

31,80 

34,89 

150,60 

165,09 

      315,69 

 

Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɩɨ ɜɫɟɦ ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɚɧɤɚɦ ɢ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɨ ɮɨɪɦɭɥɟ:                

                                  ,
100

..ɜɪФ
аɇчɫȻ

ɦȺ                                              (3.4.5) 

ɝɞɟ  Ȼɫ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɲɟɧɢɹ 
ɫɬɚɧɤɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ. 

ɱ – ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɱɚɫ; 

ɇɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %; 

 Ɏɪ. ɜ. –ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɢ 

ɝɨɞɚ, ɱɚɫ. 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 - Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 

Ɉɛɨɪɭɞɨɜɚɧ
ɢɟ 
ɢɫɩɨɥɶɡɭɟɦ
ɨɟ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢ
ɹ 

Ʉɨɥɢɱɟɫɬɜ
ɨ, ɲɬ 

Ȼɚɥɚɧɫɨɜ
ɚɹ 
ɫɬɨɢɦɨɫɬ
ɶ, ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰ
ɢɢ 
ɨɬɱɢɫɥɟɧɢ
ɹ, ɪɭɛ. 

Ƚɨɞɨɜɨ
ɣ ɮɨɧɞ 
ɪɚɛɨɱɟɝ
ɨ 
ɜɪɟɦɟɧ
ɢ, ɱɚɫ. 

ȼɪɟɦɹ 
ɡɚɬɪɚɱɟɧɧɨɟ 
ɧɚ 
ɢɡɝɨɬɨɜɥɟɧ
ɢɟ, ɱɚɫ. 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧ
ɵɯ ɡɚɬɪɚɬ, ɪɭɛ. 

Ɍɨɤɚɪɧɵɣ 
ɫɬɚɧɨɤ 

ȼɫɟɝɨ 

 

1 

 

25700 

 

6,4 

 

1720 

 

12 

 

11,48 

11,48 
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Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 

ɯɪɚɧɟɧɢɟ ɫɬɚɧɤɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ: 

                              ,
100..ɜɪ

ɬɪɫ
ɪ Ф

ɇчȻ
Т ɪɭɛ.                                           (3.4.6) 

ɝɞɟ ɇɬɪ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, % 

Ɍɚɛɥɢɰɚ  3.4 - Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɪɟɲɟɧɢɹ. 
Ɉɛɨɪɭɞɨɜɚɧɢ
ɟ 
ɢɫɩɨɥɶɡɭɟɦɨɟ 
ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ  

Ʉɨɥɢɱɟɫɬɜɨ
, ɲɬ 

Ȼɚɥɚɧɫɨɜɚ
ɹ 
ɫɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

ɇɨɪɦɚ 
ɨɬɱɢɫɥɟɧɢ
ɣ ɧɚ 
ɬɟɤɭɳɢɣ 
ɪɟɦɨɧɬ, % 

Ƚɨɞɨɜɨɣ 
ɮɨɧɞ 
ɪɚɛɨɱɟɝ
ɨ 
ɜɪɟɦɟɧɢ
, ɱɚɫ. 

ȼɪɟɦɹ 
ɡɚɬɪɚɱɟɧɧɨɟ 
ɧɚ 
ɢɡɝɨɬɨɜɥɟɧɢɟ
, ɱɚɫ. 

ɋɭɦɦɚ 
ɡɚɬɪɚɬ 
ɧɚ 
ɬɟɤɭɳɢ
ɣ 
ɪɟɦɨɧɬ, 
ɪɭɛ. 

Ɍɨɤɚɪɧɵɣ 
ɫɬɚɧɨɤ 

1 25700 8,2 1240 12 20,39 

 

Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ: 

                                         Ɂɗ = QɗɅ. ɐɗɅ., ɪɭɛ.                                        (3.4.7) 

ɝɞɟ  QɗɅ. – ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ-ɱ. 

ɐɗɅ. – ɰɟɧɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 

 

Ɍɚɛɥɢɰɚ 3.5 - Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ  
Ɉɛɨɪɭɞɨɜɚɧɢɟ Ɋɚɫɯɨɞ 

ɷɧɟɪɝɢɢ 
ɜ ɱɚɫ, 
ɤȼɬ. 

Ɂɚɬɪɚɬɵ 
ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ 
ɧɚ ɜɟɫɶ 
ɨɛɴɟɦ, 
ɱɚɫ. 

Ɂɚɬɪɚɬɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɜɟɫɶ ɨɛɴɟɦ 
ɪɚɛɨɬ, ɤȼɬ-ɱ 

ɐɟɧɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ. 

ɂɬɨɝɨ ɫɭɦɦɚ 
ɡɚɬɪɚɬ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ. 

Ɍɨɤɚɪɧɵɣ 
ɫɬɚɧɨɤ 

4,5 6 54 2,87 57,24 

57,24 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɤɚɤ 5% ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ. 

ɉɪ = 315,69 + 11,48 + 20,39 + 57,24 5/100 = 6,33 ɪɭɛ. 

Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɵ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɛɭɞɭɬ ɪɚɜɧɵ: 

315,69 + 11,48 + 20,39 + 57,24 + 6,33 = 411,13 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɨɫɬɚɜɢɬ: 
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                            411,13 + 1850 = 2261,13 ɪɭɛɥɟɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                         ɂ1 = Ɂn + Ⱥɦ + Ɍɪ + Ɂɷ + ɉɪ,                                        (3.4.8) 

ɝɞɟ  Ɂn – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ), ɪɭɛ. 

          Ⱥɦ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ. 

          Ɍɪ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ. 

          Ɂɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ. 

          ɉɪ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɪɭɛ. (5% ɨɬ ɫɭɦɦɵ ɜɫɟɯ ɡɚɬɪɚɬ). 

Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɨɣ ɫɬɚɬɶɟɣ ɡɚɬɪɚɬ ɜ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ.   

                                             Ɂn = ,
1

ЧɬɫТɡ
n

 ɪɭɛ.                                (3.4.9) 

ɝɞɟ n – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɟɥ. 

      ɑɬɫ – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ. 

       Ɍɡ – ɝɨɞɨɜɚɹ ɡɚɧɹɬɨɫɬɶ ɪɚɛɨɬɧɢɤɚ, ɱɚɫ. 

                                        Ɂn = 1 6,90 365 = 2518,5 ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

                                                  
100

ɇаȻɫȺɦ ,                                         (3.4.10) 

ɝɞɟ Ⱥɦ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɦɚɲɢɧɵ, ɪɭɛ.; 

      Ȼɫ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɲɢɧ, ɪɭɛ.; 

      ɇɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %. 

                                  
100

4,613,2261Ⱥɦ = 144,71 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɚɦ: 

                                                      
100

ɇɬɪȻɫТɪ ,                                   (3.4.11) 

ɝɞɟ Ɍɪ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ.; 

      ɇɬɪ – ɧɨɪɦɚɬɢɜ ɡɚɬɪɚɬ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɦɚɲɢɧ, % ɨɬ ɛɚɥɚɧɫɨɜɨɣ 
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ɫɬɨɢɦɨɫɬɢ; 

                                          
100

2,813,2261Тɪ = 185,41 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

ɇɚ ɨɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɧɚɥɢɱɢɢ ɧɨɪɦɵ ɧɚ ɟɞɢɧɢɰɭ ɪɚɛɨɬɵ: 

                                                   Ɂɷ = ɇ ɐ Q, ɪɭɛ.,                             (3.4.12) 

ɝɞɟ Ɂɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ.; 

      ɇ – ɧɨɪɦɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɟɞɢɧɢɰɭ ɪɚɛɨɬ, ɤɝ; 

      ɐ – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ. ɡɚ ɤȼɬ; 

      Q – ɨɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ. 

                              Ɂɷ = 140 4,5 2,87 = 1741,05 ɪɭɛ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ: 

                2518,5 + 144,71 + 185,41 + 1741,05 5/100 = 125,93 ɪɭɛ. 

Ɍɨɝɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɡɞɟɪɠɤɢ ɫɨɫɬɚɜɹɬ: 

         2518,5 + 144,71 + 185,41 + 1741,05 + 125,93 = 4715,60 ɪɭɛ. 

Ɉɩɪɟɞɟɥɢɦ ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɲɟɧɢɹ. 

ɉɪɢ ɩɨɝɨɥɨɜɶɟ ɞɨɣɧɨɝɨ ɫɬɚɞɚ 300 ɝɨɥɨɜ ɦɨɠɧɨ ɫɞɚɬɶ ɦɨɥɨɤɚ 20 ɬ. 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɜɧɟɞɪɟɧɢɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɬ ɤɚɱɟɫɬɜɨ ɦɨɥɨɤɚ 1 ɫɨɪɬɨɦ, ɚ 

ɪɚɡɧɢɰɚ ɜ ɰɟɧɟ ɦɟɠɞɭ 2 ɫɨɪɬɨɦ ɡɚ 1 ɤɝ ɫɨɫɬɚɜɥɹɟɬ 2,10 ɪɭɛ., ɬɨɝɞɚ ɩɪɢ 

ɪɟɚɥɢɡɚɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɥɨɤɚ 1 ɫɨɪɬɨɦ 20 ɬɨɧɧ ɦɵ ɩɨɥɭɱɢɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ: 

                               Δȼ = 20000 2,10 = 40500 ɪɭɛɥɟɣ, 

ɬɨɝɞɚ ɱɢɫɬɵɣ ɞɨɯɨɞ ɨɬ ɜɧɟɞɪɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɢɬ: 

                            ɗɷɮ = 40500 – 4715,60 = 35784,40 ɪɭɛ.  

Ɉɩɪɟɞɟɥɢɦ ɨɤɭɩɚɟɦɨɫɬɶ ɪɟɲɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                        
Ээф
КɜТɨɤ                                         (3.4.13) 

                                                 
40,35784

13,2261Тɨɤ ≈1 ɝɨɞ 
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Ɍɚɛɥɢɰɚ  3.6  - ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɨɤɚɡɚɬɟɥɢ ȿɞ. ɢɡɦɟɪɟɧɢɹ  

1. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 

2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɡɞɟɪɠɤɢ 

3. Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

4. ɑɢɫɬɵɣ ɞɨɯɨɞ 

5. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɪɭɛ. 

ɪɭɛ. 

ɪɭɛ. 

ɪɭɛ. 

ɥɟɬ. 

2261,13 

4715,60 

40500 

35784,40 

1 

 

3.5 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ ɭɫɤɨɪɟɧɢɹ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ. Ɉɫɧɨɜɧɵɦ 

ɫɪɟɞɫɬɜɨɦ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɫɬɨɪɨɧ ɢɧɞɢɜɢɞɭɭɦɚ, 

ɫɩɨɫɨɛɫɬɜɭɹ ɪɚɡɜɢɬɢɸ ɟɝɨ ɞɜɢɝɚɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɩɨ ɪɚɡɜɢɬɢɸ ɮɢɡɢɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ: 

- ɭɞɚɪɧɵɟ ɞɨɡɢɪɨɜɚɧɧɵɟ ɞɜɢɠɟɧɢɹ ɜ ɜɵɧɭɠɞɟɧɧɵɯ ɩɨɡɚɯ; 

- ɜɵɪɚɛɨɬɤɚ ɜɪɚɳɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɩɚɥɶɰɟɜ ɢ ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɦɵɲɰ ɩɚɥɶɰɟɜ ɢ 

ɤɢɫɬɟɣ ɪɭɤ; 

- ɪɚɡɜɢɬɢɟ ɥɨɜɤɨɫɬɢ ɪɭɤ, ɤɨɠɧɨɣ ɢ ɦɵɲɟɱɧɨ-ɫɭɫɬɚɜɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; 

- ɪɚɡɜɢɬɢɟ ɫɢɥɵ ɢ ɫɬɚɬɢɱɟɫɤɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɨɡɧɵɯ ɦɵɲɰ ɫɩɢɧɵ, ɠɢɜɨɬɚ ɢ 

ɪɚɡɝɢɛɚɬɟɥɟɣ ɛɟɞɪɚ; 

- ɪɚɡɜɢɬɢɟ ɬɨɱɧɨɫɬɢ ɭɫɢɥɢɣ ɦɵɲɰɚɦɢ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ.   

Ɂɚɧɹɬɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, 

ɟɝɨ ɩɫɢɯɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɍɜɨɪɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 
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ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɥɭɱɟɧɢɹ 

ɤɨɦɛɢɤɨɪɦɚ ɢ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɵɯ ɞɨɛɚɜɨɤ.  

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɥɨɝɚɛɚɪɢɬɧɚɹ ɤɨɦɛɢɤɨɪɦɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, ɡɚ ɫɱɟɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɤɨɬɨɪɨɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 

ɩɨɜɵɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɫɧɢɠɚɸɬɫɹ ɦɟɬɚɥɥɨ- ɢ 

ɷɧɟɪɝɨɟɦɤɨɫɬɶ, ɩɨɜɵɲɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, ɱɬɨ 

ɪɟɲɚɟɬɫɹ   ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ   ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ   ɫɟɩɚɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɨɜɨɪɨɬɚ ɫɬɟɪɠɧɟɣ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɡɚ ɞɟɤɚ-ɪɟɲɟɬɨɦ   ɥɨɩɚɬɨɤ   ɧɚɪɭɠɧɨɝɨ    ɜɟɧɬɢɥɹɬɨɪɚ,    ɤɨɬɨɪɵɟ    ɤɪɟɩɹɬɫɹ    ɤ  

ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɫɤɭ,   ɹɜɥɹɸɳɟɦɭɫɹ   ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ 

ɞɪɨɛɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɢ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɜɧɭɬɪɢ 

ɦɨɥɨɬɤɨɜɨɝɨ ɪɨɬɨɪɚ ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ   ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ. 

Ɏɨɪɦɚ ɜɵɩɨɥɧɟɧɢɹ   ɥɨɩɚɬɨɤ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ - ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ   

ɫɩɢɪɚɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ   ɫɨɡɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɦɚɥɵɯ ɪɚɡɦɟɪɚɯ 

ɥɨɩɚɬɨɤ, ɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɡɢɬɶ ɝɚɛɚɪɢɬɵ ɤɚɤ ɧɚɪɭɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ, ɬɚɤ ɢ 

ɤɨɪɩɭɫɚ ɜ ɰɟɥɨɦ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɡɢɬɶ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɦɨɥɨɬɤɨɜɨɣ 

ɞɪɨɛɢɥɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɬɟɯɧɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɜ 

ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, ɢɫɤɥɸɱɚɹ ɜɨɡɞɟɣɫɬɜɢɟ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɞɪɨɛɢɥɤɢ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ 35784 

ɪɭɛɥɹ ɱɢɫɬɨɝɨ ɞɨɯɨɞɚ ɩɪɢ ɫɪɨɤɟ ɨɤɭɩɚɟɦɨɫɬɢ 1 ɝɨɞ.   
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