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2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼɄɊ ______________________________ 

 

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɇɨɪɦɚɬɢɜɧɨ ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɤɚɪɬɵ.  

 

4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ: 1. Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ; 2. Ɋɚɡɪɚɛɨɬɚɬɶ ɨɬɞɟɥɟɧɢɟ ɩɨ 
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ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ. Ʌɢɫɬ 2 – ɉɥɚɧɢɪɨɜɤɚ ɨɬɞɟɥɟɧɢɹ ɩɨ 

ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. Ʌɢɫɬ 3 – Ƚɪɚɮɢɤ ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ.  Ʌɢɫɬ 4 – ɋɛɨɪɨɱɧɵɣ 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ Ⱦɨɰɟɧɬ Ɇɚɪɞɚɧɨɜ Ɋ.ɏ 
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ɄȺɅȿɇȾȺɊɇɕɃ ɉɅȺɇ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ȼɄɊ 
ɋɪɨɤ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɪɢɦɟɱɚɧɢɟ 

1 1 ɪɚɡɞɟɥ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ   

2 2 ɪɚɡɞɟɥ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ   

3 3 ɪɚɡɞɟɥ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ   
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ȺɇɇɈɌȺɐɂə 

 

ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ Ɇɢɮɬɚɯɨɜɚ Ⱥ.Ɍ. ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɄȺɆȺɁ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ 

ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ». 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

ɧɚ    ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 6 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ 

Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɲɟɫɬɢ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɚɟɬ          

__ ɪɢɫɭɧɤɨɜ ɢ   ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ 28 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ 

ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ, ɨɛɨɫɧɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɬɞɟɥɟɧɢɹ ɩɨ 

ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɛɳɟɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ  ɢ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɨɬɚɧ ɫɬɟɧɞ  ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ, 

ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɞɫɱɢɬɚɧɨ 

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ.  

ȼ ɤɨɧɰɟ ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ. 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

 

for the final qualifying work of Miftakhov A. T. on the theme"The project of 

the organization of repair of engines KAMAZ with the development of the stand for 

disassembly and Assembly of engines." 

The final qualifying work consists of an explanatory note on the sheets of 

typewritten text and graphic part on 6 sheets of A1 format. 

The note consists of an introduction, six sections, conclusion and includes __ 

figures and tables. The list of references contains 28 titles. 

In the first section, an overview of the existing designs of the stand for engine 

repair and justification of design development.  

In the second section, the basic parameters of the engine repair Department are 

justified, the calculation of the total complexity of the repair and the necessary 

technological equipment. 

In the third section, a stand for disassembly and Assembly of engines was 

developed, life safety measures were developed, the economic justification of the 

stand for engine repair was calculated.  

At the end, the General conclusions on the final work are given. 

 

 

 

 

 

 

 

 

 

 

 

 



ɈȽɅȺȼɅȿɇɂȿ 

ȼȼȿȾȿɇɂȿ......................................................................................................... 

1 ɅɂɌȿɊȺɌɍɊɇɈ ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ .......................................... 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ................................................ 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ 

ɞɜɢɝɚɬɟɥɟɣ...................................................................................................................... 

2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɈɌȾȿɅȿɇɂə ɉɈ ɊȿɆɈɇɌɍ 

ȾȼɂȽȺɌȿɅȿɃ ȺȼɌɈɆɈȻɂɅȿɃ ɄȺɆȺɁ............................................................ 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ 

ɞɜɢɝɚɬɟɥɟɣ...................................................................................................................... 

2.2 ȼɵɛɨɪ ɪɟɠɢɦɚ  ɪɚɛɨɬɵ  ɢ  ɪɚɫɱɟɬ  ɮɨɧɞɨɜ  ɜɪɟɦɟɧɢ  ɰɟɯɚ........................ 

2.3 Ɋɚɫɱɟɬ ɬɚɤɬɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ................................................................. 

2.4  Ɉɪɝɚɧɢɡɚɰɢɹ  ɪɟɦɨɧɬɚ  ɞɜɢɝɚɬɟɥɟɣ............................................................. 

2.5 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ..... 

2.6 Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɰɟɯɚ....................................................................................... 

2.6.1 ɋɨɫɬɚɜ ɰɟɯɚ.................................................................................................. 

2.6.2 Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ............................................................... 

2.6.3 Ɋɚɫɱɟɬ ɲɬɚɬɚ ɰɟɯɚ....................................................................................... 

2.6.4 Ɋɚɫɱɟɬ ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ................................................................................................................. 

2.6.5 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ........................................................ 

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ.......................................................... 

2.8 Ⱥɧɚɥɢɡ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 

ɱɟɥɨɜɟɤɚ.......................................................................................................................... 

2.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ 

ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ......................................................................................................... 

2.10 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ...................................................... 

3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ.................................................................. 

3.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɚɧɬɨɜɚɬɟɥɹ............................................... 

3.2 ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɺɬɵ ɫɬɟɧɞɚ....................................................................... 



3.2.1 Ɋɚɫɱɺɬ ɬɪɟɛɭɟɦɨɝɨ ɭɫɢɥɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ.............................................. 

3.3.2 Ɋɚɫɱɺɬ ɜɟɞɨɦɨɝɨ ɜɚɥɚ ɧɚ ɢɡɝɢɛ.................................................................. 

3.3.3 ɉɪɨɟɤɬɧɵɣ ɪɚɫɱɟɬ ɜɚɥɚ.............................................................................. 

3.3.4 Ɋɚɫɱɺɬ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ....................................................................... 

3.3.5 Ɋɚɫɱɟɬ ɪɭɤɨɹɬɤɢ.......................................................................................... 

3.4 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ.............................................. 

3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ.............................................................................................. 

3.6 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ................................................. 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɈɃ ɅɂɌȿɊȺɌɍɊɕ..................................... 

ɋɉȿɐɂɎɂɄȺɐɂɂ.......................................................................................... 

ɉɊɂɅɈɀȿɇɂə................................................................................................. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȼȼȿȾȿɇɂȿ 

 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɨɬɪɚɫɥɶ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ 

ɜɜɨɞɹɬɫɹ ɢɧɧɨɜɚɰɢɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ, ɯɪɚɧɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, 

ɦɨɞɟɪɧɢɡɢɪɭɟɬɫɹ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɛɚɡɚ, ɩɨɜɵɲɚɟɬɫɹ ɭɪɨɜɟɧɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. 

ɑɬɨɛɵ ɧɟ ɨɬɫɬɚɜɚɬɶ ɨɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɜ ɯɨɡɹɣɫɬɜɚ ɊɌ ɧɟɨɛɯɨɞɢɦɨ 

ɜɧɟɞɪɢɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɩɟɪɟɜɨɨɪɭɠɢɬɶ ɭɠɟ ɢɦɟɸɳɭɸɫɹ ɬɟɯɧɢɤɭ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ. ȿɫɬɟɫɬɜɟɧɧɨ ɜɧɟɞɪɟɧɢɟ ɢɧɧɨɜɚɰɢɣ ɬɪɟɛɭɟɬ ɧɟɦɚɥɵɯ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨɜɵɲɚɟɬɫɹ ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɡɚɬɪɚɬ 

ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ: 

1) ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ; 

2) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

3) ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ 

ɗɬɨ ɩɨɡɜɨɥɢɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɦɨɧɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɟɦɨɧɬɨɦ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɫɥɨɦɚɧɧɵɯ ɢ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ. ɂ ɷɬɢɦ 

ɪɟɲɚɟɬɫɹ ɨɫɧɨɜɧɨɣ ɜɨɩɪɨɫ ɫɧɚɛɠɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɦɚɲɢɧ ɡɚɩɚɫɧɵɦɢ 

ɱɚɫɬɹɦɢ, ɬɨ ɟɫɬɶ ɩɨ ɞɪɭɝɨɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ – ɤɪɭɩɧɵɣ ɪɟɡɟɪɜ ɞɥɹ 

ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

 

 

 

 

 

 

 

 

 



1 ɅɂɌȿɊȺɌɍɊɇɈ  ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ  

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡɪɚɛɨɬɤɢ 

ȼ ɯɨɡɹɣɫɬɜɟ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ 

ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɦɢ ɭɡɥɚɦɢ ɦɚɲɢɧ ɢ ɬɪɚɤɬɨɪɨɜ ɬɚɤɢɦɢ ɤɚɤ: 

ɞɜɢɝɚɬɟɥɢ, ɤɨɪɨɛɤɢ ɩɟɪɟɦɟɧɵ ɩɟɪɟɞɚɱ, ɦɨɫɬɵ, ɪɟɞɭɤɬɨɪɵ ɢ ɬ.ɞ. ȼɜɢɞɭ ɢɯ 

ɛɨɥɶɲɨɣ ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɜ ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ, 

ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɨɫɦɨɬɪɚ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ, ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɩɨɥɧɵɣ ɞɨɫɬɭɩ ɤɨ ɜɫɟɦ ɭɡɥɚɦ ɢ ɦɟɯɚɧɢɡɦɚɦ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɜɪɭɱɧɭɸ 

ɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɪɭɱɧɵɯ ɫɪɟɞɫɬɜ ɷɬɨ ɫɞɟɥɚɬɶ ɬɪɭɞɧɨ ɢ ɨɱɟɧɶ ɨɩɚɫɧɨ. 

ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɧɬɨɜɚɬɟɥɢ. ɉɪɢɦɟɧɟɧɢɟ 

ɤɚɧɬɨɜɚɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɫɥɟɫɚɪɸ ɩɨ ɪɟɦɨɧɬɭ ɪɚɛɨɬɚɬɶ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɧɟɝɨ 

ɩɨɥɨɠɟɧɢɢ, ɜɫɟ ɷɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɟɡɤɨɦɭ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɢ 

ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɜ ɫɪɟɞɧɟɦ ɧɚ 20—25% [  ], ɱɬɨ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɭɦɟɧɶɲɚɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ. 

Ɍɚɤ ɠɟ ɩɪɢɦɟɧɟɧɢɟ ɤɚɧɬɨɜɚɬɟɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɭɦɟɧɶɲɟɧɢɟ 

ɭɬɨɦɥɹɟɦɨɫɬɢ ɫɥɟɫɚɪɹ ɩɪɢ ɪɟɦɨɧɬɟ, ɚ ɬɚɤ ɠɟ ɧɚ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 

ɭɦɟɧɶɲɟɧɢɸ ɪɹɞɚ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ.  

 

1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ 

ɞɜɢɝɚɬɟɥɟɣ 

ɋɭɳɟɫɬɜɭɟɬ ɫɬɟɧɞ ɩɨ Ⱥ.ɫ. №1698109 ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ.  

ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1, ɨɩɨɪɵ ɩɨɞɲɢɩɧɢɤɨɜɨɣ 2, ɱɟɪɜɹɱɧɨɝɨ 

ɪɟɞɭɤɬɨɪɚ 3, ɮɥɚɧɰɚ ɫɴɟɦɧɨɝɨ 4 ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɟɝɨ ɧɚ ɞɜɢɝɚɬɟɥɶ ɢ ɮɥɚɧɰɚ 5 

ɫɬɟɧɞɚ, ɤɪɚɧ-ɭɤɨɫɢɧɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɨɩɨɪɵ 8, ɫɬɨɣɤɢ 9, ɤɨɥɟɧɚ 10, ɫɬɪɟɥɵ 11 ɢ 

ɪɵɱɚɝɚ 12. ɇɚ ɤɪɚɧ-ɭɤɨɫɢɧɟ ɩɨɞɜɟɲɟɧ ɛɚɥɚɧɫɢɪ 6 ɫ ɷɥɟɤɬɪɨɝɚɣɤɨɜɟɪɬɨɦ 7. 

Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɨɜɨɪɨɬɚ ɟɝɨ ɧɚ 360º ɜɨɤɪɭɝ ɨɫɢ ɞɜɢɝɚɬɟɥɹ ɢ ɮɢɤɫɚɰɢɟɣ ɟɝɨ ɜ ɥɸɛɨɦ 

ɩɨɥɨɠɟɧɢɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ ɤɪɟɩɢɬɫɹ ɧɚ 

ɮɥɚɧɟɰ ɡɚ ɤɚɪɬɟɪ ɫɰɟɩɥɟɧɢɹ. Ɍɚɤ ɤɚɤ ɞɜɢɝɚɬɟɥɶ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ ɬɹɠɟɥɵɣ, ɬɨ 



ɷɬɨ ɫɨɡɞɚɟɬ ɛɨɥɶɲɨɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɨɦɨɡɞɤɨɣ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɵ ɢ ɮɥɚɧɰɚ. 

 

 

1 - ɨɫɧɨɜɚɧɢɟ; 2 - ɨɩɨɪɚ ɩɨɞɲɢɩɧɢɤɨɜɚɹ; 3 - ɪɟɞɭɤɬɨɪ ɱɟɪɜɹɱɧɵɣ; 4 - ɮɥɚɧɟɰ ɫɴɟɦɧɵɣ; 

5 - ɮɥɚɧɟɰ ɫɬɟɧɞɚ; 6 - ɛɚɥɚɧɫɢɪ; 7 - ɷɥɟɤɬɨɝɚɣɤɨɜɟɪɬ; 8 - ɨɩɨɪɚ; 9 - ɫɬɨɣɤɚ; 10 - ɤɨɥɟɧɨ; 11 - 

ɫɬɪɟɥɚ; 12 - ɪɵɱɚɝ. 

Ɋɢɫɭɧɨɤ 1.1 - ɋɬɟɧɞ ɩɨ Ⱥ.ɫ. №1698109 ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɋɭɳɟɫɬɜɭɟɬ ɫɬɟɧɞ Ɋ-776 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɛɨɪɤɢ ɢ ɪɚɡɛɨɪɤɢ 

ɞɜɢɝɚɬɟɥɟɣ ɄɚɦȺɁ. ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1, ɫɬɨɟɤ 2 ɢ 8, ɱɟɪɜɹɱɧɨɝɨ 

ɪɟɞɭɤɬɨɪɚ 3, ɩɨɜɨɪɨɬɧɵɯ ɛɚɥɨɤ 4 ɢ 6, ɭɫɬɚɧɨɜɨɱɧɵɯ ɩɚɥɶɰɟɜ 5 ɢ 7. Ⱦɜɢɝɚɬɟɥɶ 

ɤɪɟɩɢɬɫɹ ɡɚ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɜ ɛɥɨɤɟ ɰɢɥɢɧɞɪɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɛɨɤɚɦ. ɇɚ ɧɟɦ ɦɨɠɧɨ ɩɨɜɨɪɚɱɢɜɚɬɶ ɞɜɢɝɚɬɟɥɶ ɧɚ 360  ɜ 



ɩɥɨɫɤɨɫɬɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɢ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. Ⱦɨɫɬɨɢɧɫɬɜɨ ɞɚɧɧɨɝɨ 

ɫɬɟɧɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɪɟɩɥɟɧɢɹ ɧɟ ɧɚɝɪɭɠɟɧɵ ɛɨɥɶɲɢɦɢ ɤɪɭɬɹɳɢɦɢ 

ɦɨɦɟɧɬɚɦɢ. 

 

 

1 - ɨɫɧɨɜɚɧɢɟ; 2, 8 - ɫɬɨɣɤɢ; 3 - ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ; 4,6 - ɩɨɜɨɪɨɬɧɵɟ ɛɚɥɤɢ; 5,7 - 

ɭɫɬɚɧɨɜɨɱɧɵɟ ɩɚɥɶɰɵ. 

Ɋɢɫɭɧɨɤ 1.2 - ɋɬɟɧɞ Ɋ-776 ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɄɚɦȺɁ 

 

ɋɭɳɟɫɬɜɭɟɬ ɫɬɟɧɞ Ɋ-500 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1, ɫɬɨɣɤɢ 2, ɱɟɪɜɹɱɧɨɝɨ 

ɪɟɞɭɤɬɨɪɚ 3, ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɵ 4 ɢ ɮɥɚɧɰɚ 5. Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɨɡɜɨɥɹɟɬ 

ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɟɝɨ ɧɚ 360º ɜɨɤɪɭɝ ɨɫɢ 

ɞɜɢɝɚɬɟɥɹ ɢ ɮɢɤɫɚɰɢɟɣ ɟɝɨ ɜ ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ.  

 



 

 

1 - ɨɫɧɨɜɚɧɢɟ; 2 - ɫɬɨɣɤɚ; 3 - ɪɟɞɭɤɬɨɪ ɱɟɪɜɹɱɧɵɣ; 4 - ɨɩɨɪɚ ɩɨɞɲɢɩɧɢɤɨɜɚɹ; 5 - 

ɮɥɚɧɟɰ; 6 - ɩɨɞɞɨɧ; 7 - ɪɨɥɢɤɨɜɵɟ ɨɩɨɪɵ; 8 - ɧɨɠɤɢ. 

Ɋɢɫɭɧɨɤ 1.3 - ɋɬɟɧɞ Ɋ-500 ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ ɤɪɟɩɢɬɫɹ 

ɧɚ ɮɥɚɧɟɰ ɡɚ ɤɚɪɬɟɪ ɫɰɟɩɥɟɧɢɹ. Ɍɚɤ ɤɚɤ ɞɜɢɝɚɬɟɥɶ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ ɬɹɠɟɥɵɣ, 

ɬɨ ɷɬɨ ɫɨɡɞɚɟɬ ɛɨɥɶɲɨɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɨɦɨɡɞɤɨɣ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɵ ɢ ɮɥɚɧɰɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɫɬɟɧɞ Ɋ-642Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ.  



 

1 - ɨɫɧɨɜɚɧɢɟ; 2 - ɫɬɨɣɤɚ; 3 - ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ; 4 - ɩɨɞɲɢɩɧɢɤɨɜɚɹ ɨɩɨɪɚ; 5 - 

ɮɥɚɧɟɰ. 

Ɋɢɫɭɧɨɤ 1.4 - ɋɬɟɧɞ Ɋ-642Ɇ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ. 

ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1, ɫɬɨɣɤɢ 2, ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ 3, ɮɥɚɧɰɚ 

4. ɋɬɚɧɢɧɚ 1 ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɧɟɩɨɞɜɢɠɧɵɟ ɨɩɨɪɵ 5 ɢɥɢ ɧɚ 

ɪɨɥɢɤɨɜɵɟ ɨɩɨɪɵ 6. Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɟɝɨ ɧɚ 360º ɜɨɤɪɭɝ ɨɫɢ ɞɜɢɝɚɬɟɥɹ ɢ ɮɢɤɫɚɰɢɟɣ ɟɝɨ ɜ 

ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ, ɤɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɢɯ ɫɬɟɧɞɚɯ, 

ɹɜɥɹɟɬɫɹ ɬɨ ɱɬɨ, ɞɜɢɝɚɬɟɥɶ ɤɪɟɩɢɬɫɹ ɧɚ ɮɥɚɧɟɰ ɡɚ ɤɚɪɬɟɪ ɫɰɟɩɥɟɧɢɹ. Ɍɚɤ ɤɚɤ 

ɞɜɢɝɚɬɟɥɶ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ ɬɹɠɟɥɵɣ, ɬɨ ɷɬɨ ɫɨɡɞɚɟɬ ɛɨɥɶɲɨɣ ɢɡɝɢɛɚɸɳɢɣ 

ɦɨɦɟɧɬ ɜ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɟ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɨɦɨɡɞɤɨɣ 

ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɨɩɨɪɵ ɢ ɮɥɚɧɰɚ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɚɧɬɨɜɚɬɟɥɶ AE&T Ɍ63005 (ɫɦ. ɪɢɫɭɧɨɤ 1.5) ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɬɨɦ ɱɬɨ ɜɵɫɨɬɚ ɨɩɨɪɧɨɣ ɬɟɥɟɠɤɢ ɩɨɡɜɨɥɹɟɬ ɫɜɨɛɨɞɧɨ ɟɣ ɩɪɨɟɡɠɚɬɶ ɩɨɞ ɞɧɢɳɟɦ 

ɚɜɬɨɦɨɛɢɥɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɤɚɧɬɨɜɚɬɟɥɶ ɦɨɠɧɨ ɪɚɫɩɨɥɚɝɚɬɶ ɜɩɥɨɬɧɭɸ ɤ 

ɦɨɬɨɪɧɨɦɭ ɨɬɫɟɤ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɨɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟɫɭɳɟɣ ɪɚɦɵ ɢ ɮɢɤɫɚɬɨɪɚ, 

ɯɨɪɨɲɚɹ ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɫɬɟɧɞɚ ɡɚ ɫɱɟɬ ɩɨɜɨɪɨɬɧɵɯ ɤɨɥɟɫ. 



 

Ɋɢɫɭɧɨɤ 1.5 – Ʉɚɧɬɨɜɚɬɟɥɶ AE&T Ɍ63005 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹ AE&T Ɍ63005 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹ AE&T Ɍ63005 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɚɝɪɭɡɤɚ, ɤɝ 900 

ȼɵɫɨɬɚ, ɦɦ 815 

Ɇɚɫɫɚ ɧɟɬɬɨ/ɛɪɭɬɬɨ, ɤɝ 38/40 

Ƚɚɛɚɪɢɬɵ, ɦɦ 1200ɯ600ɯ1400 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɭɥɢɪɨɜɤɢ 

ɩɨ ɜɵɫɨɬɟ. ɉɨɥɨɠɢɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɪɟɫɬɨɜɢɧɚ ɢɦɟɟɬ ɦɚɥɟɧɶɤɢɣ 

ɝɚɛɚɪɢɬɧɵɣ ɪɚɡɦɟɪ ɢ ɦɚɥɭɸ ɦɚɫɫɭ, ɩɪɢɱɟɦ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɠɟɫɬɤɨɫɬɶɸ. 



Ʉɚɧɬɨɜɚɬɟɥɶ OMCN 219 (ɫɦ. ɪɢɫɭɧɨɤ 1.6) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɛɨɪɚ 

ɞɜɢɝɚɬɟɥɟɣ ɢ ɤɨɪɨɛɨɤ ɩɟɪɟɞɚɱ. Ʉɚɧɬɨɜɚɬɟɥɶ ɞɜɭɯɫɬɨɟɱɧɵɣ, ɦɨɛɢɥɶɧɵɣ, ɝ/ɩ 300 

ɤɝ. Ⱦɜɨɣɧɚɹ ɜɪɚɳɚɸɳɚɹɫɹ ɨɩɨɪɚ ɫɥɭɠɢɬ ɞɥɹ ɜɪɚɳɟɧɢɹ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ 

ɨɛɴɟɤɬɚ, ɞɥɹ ɟɝɨ ɮɢɤɫɚɰɢɢ ɜ ɧɟɨɛɯɨɞɢɦɨɣ ɩɥɨɫɤɨɫɬɢ. Ɍɚɤ ɠɟ ɫɬɟɧɞ ɫɧɚɛɠɟɧ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɜɚɧɧɨɱɤɨɣ ɢ ɧɟɣɥɨɧɨɜɵɦɢ ɤɨɥɟɫɚɦɢ Ø 80 ɦɦ. 

Ɋɢɫɭɧɨɤ 1.6  – Ʉɚɧɬɨɜɚɬɟɥɶ OMCN 219 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹ OMCN 219 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹ OMCN 219 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ⱦɥɢɧɚ, ɦɦ 755–1120 

ɒɢɪɢɧɚ, ɦɦ 710 

ȼɵɫɨɬɚ, ɦɦ 930 

ȼɟɫ, ɤɝ 54 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 300 

 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 

ɜɚɧɧɨɱɤɢ, ɢ ɯɨɪɨɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɭɟɦɵɯ ɜɢɧɬɨɜ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨ ɜɵɫɨɬɟ, ɚ ɬɚɤɠɟ ɧɟɬ ɜ ɧɚɥɢɱɢɟ 

ɩɨɞɞɨɧɚ ɞɥɹ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ. 

Ʉɚɧɬɨɜɚɬɟɥɶ «ɋɨɪɨɤɢɧ» T26801 (ɫɦ. ɪɢɫɭɧɨɤ 1.7) ɨɞɧɨɫɬɨɟɱɧɵɣ 

ɫɤɥɚɞɧɨɣ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɜɟɲɢɜɚɧɢɹ ɭɡɥɨɜ ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ ɫ 



ɞɚɥɶɧɟɣɲɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ ɩɨ ɢɯ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɪɟɦɨɧɬɭ. ȼɨɡɦɨɠɧɚ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɭɡɥɨɜ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɇ– ɨɛɪɚɡɧɚɹ ɪɚɦɚ. Ɇɟɯɚɧɢɱɟɫɤɢɣ 

ɩɪɢɜɨɞ. 

 

Ɋɢɫɭɧɨɤ 1.7 – Ʉɚɧɬɨɜɚɬɟɥɶ «ɋɨɪɨɤɢɧ» T26801 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹ «ɋɨɪɨɤɢɧ» T26801 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 Ɍɚɛɥɢɰɚ 1.3 – Ʉɚɧɬɨɜɚɬɟɥɶ «ɋɨɪɨɤɢɧ» T26801 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 680 

Ɋɚɡɦɟɪɵ, ɦɦ 860x420x1160 

ȼɟɫ ɛɪɭɬɬɨ, ɤɝ 35,3 

ɑɢɫɬɵɣ ɜɟɫ, ɤɝ 33,6 

Ɇɚɫɫɚ, ɤɝ 150 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɤɚɧɬɨɜɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨ 

ɜɵɫɨɬɟ, ɦɚɥɟɧɶɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ – ɹɜɥɹɟɬɫɹ, ɦɚɥɟɧɶɤɢɟ 

ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɥɟɝɤɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 

ɍɱɢɬɵɜɚɹ ɜɫɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜ 

ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɩɪɨɢɡɜɟɞɟɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɤɚɧɬɨɜɚɬɟɥɹ, ɭɱɢɬɵɜɚɹ ɧɟɞɨɫɬɚɬɤɢ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɚɧɚɥɨɝɢɱɧɵɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɚ ɬɚɤ ɠɟ ɡɚɪɭɛɟɠɧɵɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ. 



2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɈɌȾȿɅȿɇɂə ɉɈ ɊȿɆɈɇɌɍ 

ȾȼɂȽȺɌȿɅȿɃ ȺȼɌɈɆɈȻɂɅȿɃ ɄȺɆȺɁ  

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ 

ɞɜɢɝɚɬɟɥɟɣ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɴɟɦ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɜɵɫɨɤɚɹ, ɚ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ 

ɧɢɡɤɨɟ, ɩɨɷɬɨɦɭ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɬɚɤ ɦɚɥɨ ɡɚɤɚɡɨɜ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɰɟɯɚ ɩɨ 

ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ, ɩɪɢɦɟɧɟɧɢɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ, 

ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ ɢ ɫɧɢɡɢɬɶ ɟɝɨ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɱɬɨ ɩɪɢɜɟɞɟɬ 

ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚɤɚɡɨɜ ɧɚ ɪɟɦɨɧɬ ɞɜɢɝɚɬɟɥɟɣ. Ɂɚɩɥɚɧɢɪɭɟɦ ɧɚ 2016 ɝ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɤɨɥɢɱɟɫɬɜɨ 

ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 200 ɲɬ. 

Ƚɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

T = NȾȼ · tȾȼ · ɄN = 200 · 69 · 1,6 = 22080 ɱɟɥ.-ɱ.                      (2.1) 

ɝɞɟ    tȾȼ = 69– ɬɪɭɞɨɟɦɤɨɫɬɶ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ, ɱɟɥ.-ɱ.; [   

]. 

ɄN = 1,6 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɧɨɪɦɚɬɢɜɚɦ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɩɪɟɞɩɪɢɹɬɢɹ. 

 

2.2 ȼɵɛɨɪ ɪɟɠɢɦɚ  ɪɚɛɨɬɵ  ɢ  ɪɚɫɱɟɬ  ɮɨɧɞɨɜ  ɜɪɟɦɟɧɢ  ɰɟɯɚ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɣ: 

- ɪɚɛɨɱɚɹ ɧɟɞɟɥɹ ɩɹɬɢɞɧɟɜɧɚɹ; 

- ɱɢɫɥɨ ɫɦɟɧ  Z = 1; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɌɋɆ  = 8 ɱ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɢɧɹɬɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɰɟɯɚ ɝɨɞɨɜɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɮɨɧɞɵ 

ɜɪɟɦɟɧɢ ɰɟɯɚ (ɨɛɨɪɭɞɨɜɚɧɢɹ) ɢ ɪɚɛɨɱɟɝɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɫɬɚɜɹɬ

19531]15)10415365(8[])([ .. ZȾȾȾȾɌɎ ɉɉȼɉɄɋɆɈɇ ɱ.       (2.2)   

195315)10415365(8)( .. ɉɉȼɉɄɋɆPɇ ȾȾȾȾɌɎ ɱ.              (2.3)   

ɝɞɟ    ɌɋɆ = 8 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ.; 



ȾɄ = 365 – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

Ⱦɉ = 15 – ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

Ⱦȼ = 104 – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 

Ⱦɉɉ = 15 – ɱɢɫɥɨ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 

Z = 1 – ɱɢɫɥɨ ɫɦɟɧ ɡɚ ɞɟɧɶ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɮɨɧɞɵ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɱɟɝɨ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɚɦ: 

ɈɈɇɈȾ ɎɎ ..
                                          (2.4)   

ɊɉɉɊɈȼɉɄɋɆɊȾ ȾZȾȾȾȾɌɎ )(.
                          (2.5)   

ɝɞɟ    ηɈ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ,  [   ]; 

ηɊ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɩɭɫɤɢ ɩɨ ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ,    

[   ]; 

ȾɈ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ ɜ ɞɧɹɯ. 

Ⱦɥɹ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɢ ɫɬɟɧɞɨɜ ɞɥɹ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ 

ɪɚɛɨɬ 

191498,01953.ɈȾɎ ɱ. 

Ⱦɥɹ ɦɨɟɱɧɨɝɨ ɢ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

189497,01953.ɈȾɎ ɱ. 

Ⱦɥɹ ɦɨɣɳɢɤɨɜ ɢ ɢɫɩɵɬɚɬɟɥɟɣ 

166896,01596,01)2710415365(8.ɊȾɎ ɱ. 

Ⱦɥɹ ɫɥɟɫɚɪɟɣ  

169096,01596,01)2410415365(8.ɊȾɎ ɱ. 

 

2.3 Ɋɚɫɱɟɬ ɬɚɤɬɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

Ɉɛɳɢɣ ɬɚɤɬ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

11
200

1953.

N

Ɏ Ɉɇ ɱ.                                            (2.6) 

ɝɞɟ    Ɏɇ.Ɉ  – ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɰɟɯɚ, ɱ.; 

N  – ɩɪɨɝɪɚɦɦɚ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ, ɲɬ. 



2.4  Ɉɪɝɚɧɢɡɚɰɢɹ  ɪɟɦɨɧɬɚ  ɞɜɢɝɚɬɟɥɟɣ 

Ɍɚɤ ɤɚɤ ɩɪɟɞɩɪɢɹɬɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ 

ɨɛɟɡɥɢɱɟɧɧɵɣ ɦɟɬɨɞ ɪɟɦɨɧɬɚ. ɉɪɢ ɷɬɨɦ ɦɟɬɨɞɟ ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɷɤɡɟɦɩɥɹɪɭ ɢɡɞɟɥɢɹ. 

Ɉɛɟɡɥɢɱɟɧɧɵɣ ɪɟɦɨɧɬ ɩɨɥɭɱɢɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢ-

ɡɢɪɨɜɚɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɧɚɢɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɬɨɱɧɨɣ ɮɨɪɦɟ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɭɩɪɨɳɚɟɬɫɹ ɭɱɟɬ, ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɫɬɚɜɥɟɧɢɹ ɜɟɞɨɦɨɫɬɟɣ ɞɟɮɟɤɬɨɜ ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɢ ɬ. ɞ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ 

ɨɛɴɟɤɬɚ ɜ ɪɟɦɨɧɬɟ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ. 

ɇɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ – ɧɚɪɭɲɟɧɢɟ ɝɨɞɧɵɯ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɟɞɢɧɟɧɢɣ ɞɟɬɚɥɟɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɠɟɧɢɟ ɢɯ ɩɨɫɥɟ-ɪɟɦɨɧɬɧɨɝɨ ɪɟɫɭɪɫɚ. 

 

2.5 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɦɨɧɬɚ 

ɞɜɢɝɚɬɟɥɟɣ 

ɂɡɭɱɢɜ ɫɭɳɟɫɬɜɭɸɳɭɸ ɬɟɯɧɨɥɨɝɢɸ ɢ ɨɪɝɚɧɢɡɚɰɢɸ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ: 

- ɨɬɫɭɬɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɨɛɥɟɝɱɚɸɳɢɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɟɨɛɯɨɞɢɦɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɪɚɛɨɬ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɚɱɟɫɬɜɨ; 

- ɪɚɡɛɨɪɤɚ, ɫɛɨɪɤɚ, ɞɟɮɟɤɬɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɠɟ ɪɚɛɨɱɢɦɢ; 

- ɧɟ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ, ɪɟɤɨɦɟɧɞɭɟɦɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ; 

- ɩɥɚɧɢɪɨɜɤɚ ɩɨɦɟɳɟɧɢɹ ɰɟɯɚ ɧɟɪɚɰɢɨɧɚɥɶɧɚ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ 

ɧɟɨɞɧɨɤɪɚɬɧɨɟ ɩɟɪɟɫɟɱɟɧɢɟ ɝɪɭɡɨɩɨɬɨɤɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɞɜɢɝɚɬɟɥɟɣ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɧɟɨɛɯɨɞɢɦɨ: 

- ɪɚɡɪɚɛɨɬɚɬɶ ɬɢɩɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɞɚɧɧɨɝɨ ɰɟɯɚ 

ɫ ɭɱɟɬɨɦ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɢ ɨɩɵɬɚ ɩɟɪɟɞɨɜɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ 



ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. ɋɬɪɨɝɨ ɫɥɟɞɢɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɪɟɦɨɧɬɚ.  

- ɞɨɭɤɨɦɩɥɟɤɬɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ; 

- ɧɚ ɭɱɚɫɬɤɟ ɞɟɮɟɤɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɧɢɤɨɜ 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ; 

-  ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɯɨɥɨɞɧɭɸ ɢ 

ɝɨɪɹɱɭɸ ɨɛɤɚɬɤɭ ɞɜɢɝɚɬɟɥɟɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɫɚɞɨɤ ɜ ɦɚɫɥɟ ɞɥɹ ɭɫɤɨɪɟɧɢɹ 

ɩɪɢɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ; 

- ɜɵɞɟɥɢɬɶ ɜ ɨɬɞɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɩɪɨɰɟɫɫɵ: ɪɚɡɛɨɪɤɭ ɢ ɦɨɣɤɭ, ɞɟɮɟɤɬɚɰɢɸ ɢ ɤɨɦɩɥɟɤɬɚɰɢɸ, ɫɛɨɪɤɭ, ɫɥɟɫɚɪɧɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ, ɢɫɩɵɬɚɧɢɟ ɢ ɨɛɤɚɬɤɚ. 

 

2.6 Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɰɟɯɚ  

2.6.1 ɋɨɫɬɚɜ ɰɟɯɚ 

ɂɫɯɨɞɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɫɨɫɬɚɜ ɰɟɯɚ 

ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɣ: 

1) Ɋɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ; 

2) ɍɱɚɫɬɨɤ ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɚɰɢɢ; 

3) ɍɱɚɫɬɨɤ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ; 

4) ɍɱɚɫɬɨɤ ɢɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ ɞɜɢɝɚɬɟɥɟɣ; 

5) ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ. 

 

 

 

2.6.2 Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ 

Ɋɟɦɨɧɬɢɪɭɟɦɵɣ ɞɜɢɝɚɬɟɥɶ ɡɚɜɨɡɹɬ ɧɚ ɬɟɥɟɠɤɟ ɫ ɩɨɫɬɨɜ ɪɚɡɛɨɪɤɢ ɦɚɲɢɧ 

ɢ ɩɨɞɚɸɬ ɧɚ ɪɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ. Ɂɞɟɫɶ ɞɜɢɝɚɬɟɥɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ ɜ ɦɨɟɱɧɨɣ ɦɚɲɢɧɟ ɞɥɹ ɧɚɪɭɠɧɨɣ ɨɱɢɫɬɤɢ ɞɜɢɝɚɬɟɥɟɣ, ɡɚɬɟɦ 



ɪɚɡɛɢɪɚɸɬ ɧɚ ɞɟɬɚɥɢ, ɢ ɞɟɬɚɥɢ ɦɨɸɬ ɜ ɦɨɟɱɧɨɣ ɦɚɲɢɧɟ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɞɟɣɫɬɜɢɹ. Ɉɱɢɳɟɧɧɵɟ ɞɟɬɚɥɢ ɩɨɞɚɸɬ ɧɚ ɭɱɚɫɬɨɤ ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɚɰɢɢ. 

Ⱦɟɮɟɤɬɨɜɳɢɤ ɫɨɪɬɢɪɭɟɬ ɞɟɬɚɥɢ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: ɝɨɞɧɵɟ ɤ ɞɚɥɶɧɟɣɲɟɣ 

ɫɛɨɪɤɟ ɛɟɡ ɪɟɦɨɧɬɚ, ɧɟɝɨɞɧɵɟ ɢ ɩɨɞɥɟɠɚɳɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. Ⱦɥɹ 

ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɨɦɨɡɞɤɢɯ ɞɟɬɚɥɟɣ ɩɨ ɤɪɚɬɱɚɣɲɟɦɭ ɩɭɬɢ ɭɱɚɫɬɨɤ ɞɟɮɟɤɬɚɰɢɢ ɢ 

ɤɨɦɩɥɟɤɬɚɰɢɢ ɪɚɫɩɨɥɨɠɟɧ ɤɨɦɩɚɤɬɧɨ, ɜɞɨɥɶ ɥɢɧɢɢ ɝɪɭɡɨɩɨɬɨɤɚ. Ⱦɟɬɚɥɢ, 

ɝɨɞɧɵɟ ɤ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɡ ɪɟɦɨɧɬɚ, ɩɨɞɚɸɬ ɧɚ ɭɱɚɫɬɨɤ ɫɛɨɪɤɢ 

ɞɜɢɝɚɬɟɥɟɣ. Ⱦɟɬɚɥɢ, ɩɨɞɥɟɠɚɳɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ, ɩɨɞɚɸɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɭɱɚɫɬɤɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ (ɤɭɡɧɟɱɧɨ-ɬɟɪɦɢɱɟɫɤɢɣ, ɫɜɚɪɨɱɧɨ-

ɧɚɩɥɚɜɨɱɧɵɣ ɢ ɬɨɤɚɪɧɵɣ). ɉɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɭɱɚɫɬɨɤ 

ɫɛɨɪɤɢ. Ⱦɟɬɚɥɢ, ɧɟ ɩɨɞɥɟɠɚɳɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ, ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɭɬɢɥɶ. 

ɋɨɛɪɚɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɩɨɞɚɸɬ ɧɚ ɭɱɚɫɬɨɤ ɢɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ, ɝɞɟ 

ɞɜɢɝɚɬɟɥɶ ɨɛɤɚɬɵɜɚɸɬ ɢ ɩɪɨɢɡɜɨɞɹɬ ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɝɭɥɢɪɨɜɤɢ. Ɍɚɤ ɠɟ ɧɚ ɷɬɨɦ 

ɭɱɚɫɬɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ. Ɂɚɬɟɦ ɨɛɤɚɬɚɧɧɵɣ ɢ 

ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɨɬɩɪɚɜɥɹɸɬ ɧɚ ɭɱɚɫɬɨɤ ɫɛɨɪɤɢ ɦɚɲɢɧ, ɚ ɟɫɥɢ 

ɧɟɨɛɯɨɞɢɦɚ ɩɨɤɪɚɫɤɚ, ɬɨ ɟɝɨ ɧɚɩɪɚɜɥɹɸɬ ɜ ɦɚɥɹɪɧɵɣ ɰɟɯ. 

 

2.6.3 Ɋɚɫɱɟɬ ɲɬɚɬɚ ɰɟɯɚ 

ɑɢɫɥɨ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɭɱɚɫɬɤɚɦ ɰɟɯɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɄɎ
ɌɊ

Ɋɇ

ɍЧ
əȼɍЧ

..

..  ,                                                     (2.7)         

ɄɎ
ɌɊ

ɊȾ

ɍЧ
ɋɉɍЧ

..

..  ,                                                    (2.8)   

ɝɞɟ ɊɍЧ.əȼ. ɢ  ɊɍЧ.ɋɉ. – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɹɜɨɱɧɨɟ ɢ ɫɩɢɫɨɱɧɨɟ ɱɢɫɥɨ 

ɪɚɛɨɱɢɯ, ɱɟɥ.; 

ɌɍЧ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɨɬɞɟɥɟɧɢɹɦ, ɱɟɥ.-ɱ; 

Ɏɇ.Ɋ. ɢ  ɎȾ.Ɋ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɦɢɧɚɥɶɧɵɣ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞɵ 

ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ, ɱ; 



Ʉ – ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ 

(ɩɪɢɧɢɦɚɟɦ Ʉ = 1,1) [   ]. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɭɱɚɫɬɤɚɦ ɪɚɫɩɪɟɞɟɥɹɟɦ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɩɪɢɦɟɪɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ, [   ]. 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɞɥɹ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɨɝɨ ɭɱɚɫɬɤɚ: 

05,1
1,11964

2277
..əȼɍЧɊ           ɉɪɢɧɢɦɚɟɦ Ɋɍɑ.əȼ = 1 ɱɟɥ. 

05,1
1,11964

2277
..ɋɉɍЧɊ           ɉɪɢɧɢɦɚɟɦ Ɋɍɑ.əȼ = 1 ɱɟɥ. 

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɪɚɫɱɟɬ ɜɟɞɟɦ ɚɧɚɥɨɝɢɱɧɨ, ɢ ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

Ɍɚɛɥɢɰɚ 2.1- Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɰɟɯɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɭɱɚɫɬɤɚ 

% ɨɬ ɌȽ 
ɌɍЧ, 

ɱɟɥ.-ɱ. 

Ɏɨɧɞɵ  
ɜɪɟɦɟɧɢ 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ, 
ɱɟɥ. 

ɊɍЧ.əȼ. ɊɍЧ.ɋɉ. 

Ɏɇ.Ɋ. ɎȾ.Ɋ. ɪɚɫɱ. ɩɪɢɧ. ɪɚɫɱ. ɩɪɢɧ. 
Ɋɚɡɛɨɪɨɱɧɨ-

ɦɨɟɱɧɵɣ 
22 4858 1953 1668 2,26 2 2,65 3 

Ⱦɟɮɟɤɬɚɰɢɢ ɢ 
ɤɨɦɩɥɟɤɬɚɰɢɢ 
ɞɟɬɚɥɟɣ 

15 3312 1953 1690 1,54 2 1,78 2 

ɋɛɨɪɤɢ 
ɞɜɢɝɚɬɟɥɟɣ 

30 6624 1953 1690 3,08 3 3,56 3 

ɂɫɩɵɬɚɧɢɹ ɢ 
ɨɛɤɚɬɤɢ 
ɞɜɢɝɚɬɟɥɟɣ 

15 3312 1953 1668 1,54 2 1,78 2 

ɋɥɟɫɚɪɧɨ-

ɦɟɯɚɧɢɱɟɫɤɢɣ 
18 3974 1953 1690 1,85 2 2,13 2 

ȼɋȿȽɈ 100 22080   10,27 11 11,9 12 

 

 

ɑɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

2,1121,01,0 ɋɉȼɋ ɊɊ ɱɟɥ.     (ɩɪɢɧɢɦɚɟɦ Ɋȼɋ = 1 ɱɟɥ.)         (2.9) 

Ɉɛɳɟɟ ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɊɉɊ = Ɋɋɉ + Ɋȼɋ = 12 + 1 = 13 ɱɟɥ.                               (2.10) 



Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɰɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ [   ]. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɲɬɚɬɚ ɩɨ ɪɚɡɪɹɞɚɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ 

Ɋɚɡɪɹɞ ɪɚɛɨɱɢɯ 1 2 3 4 5 6 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɜ % ɨɬ ɊɉɊ 4 9 36 41 7 3 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 1 1 5 5 1 0 

 

ɋɪɟɞɧɢɣ ɪɚɡɪɹɞ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

3,3
13

0615545312165432 654321

ɉɊ
ɋɊ Ɋ

ɊɊɊɊɊɊ
ɚ        (2.11)    

ɝɞɟ     Ɋ1, Ɋ2 ... Ɋ6 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɹɞɚ, ɱɟɥ; 

ɊɉɊ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. 

ɑɢɫɥɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɰɟɯɚ (ɂɌɊ), ɫɥɭɠɚɳɢɯ (ɋɅ) ɢ 

ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ (ɆɈɉ) ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 

3,1131,01,0 ɉɊИɌɊ ɊɊ  ɱɟɥ.      (ɩɪɢɧɢɦɚɟɦ ɊɂɌɊ = 1),             (2.12) 

39,01303,003,0 ɉɊɋɅ ɊɊ  ɱɟɥ.      (ɩɪɢɧɢɦɚɟɦ ɊɋɅ = 1),         (2.13)      

52,01304,004,0 ɉɊɆɈɉ ɊɊ  ɱɟɥ.      (ɩɪɢɧɢɦɚɟɦ ɊɆɈɉ = 1).       (2.14) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɰɟɯɭ ɫɨɫɬɚɜɢɬ  

Ɋ = ɊɉɊ + ɊИɌɊ + ɊɋɅ + ɊɆɈɉ = 13 + 1 + 1 + 1 = 16 ɱɟɥ.                   (2.15)  

 

ɒɬɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ ɢ ɪɚɡɪɹɞɚɦ ɫɜɨɞɢɦ 

ɜ ɬɚɛɥɢɰɟ 2.3. 

 

 

 

Ɍɚɛɥɢɰɚ 2.3 ɒɬɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ ɢ 

ɪɚɡɪɹɞɚɦ. 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ 
ɑɢɫɥɨ 
ɪɚɛɨɱɢɯ 

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨ ɪɚɡɪɹɞɚɦ 

I II III IV V VI 



ɋɥɟɫɚɪɶ-ɪɚɡɛɨɪɳɢɤ 2 - 1 1 - - - 

Ɇɨɣɳɢɤ 1 1 - - - - - 

Ⱦɟɮɟɤɬɨɜɳɢɤ 2 - - - 1 1 - 

ɋɥɟɫɚɪɶ-ɫɛɨɪɳɢɤ 4 - - 2 2 - - 

ɒɥɢɮɨɜɳɢɤ 1 - - 1 - - - 

ɋɥɟɫɚɪɶ-ɢɫɩɵɬɚɬɟɥɶ 1 - - - 2 - - 

 

 

2.6.4 Ɋɚɫɱɟɬ ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɋɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɟɞɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ  ɢɫɬɨɱɧɢɤɚ /1/. Ɋɚɫɫɱɢɬɚɟɦ 

ɱɢɫɥɨ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɟ ɢ 

ɬɪɭɞɨɟɦɤɢɟ ɨɩɟɪɚɰɢɢ ɪɟɦɨɧɬɚ. 

ɑɢɫɥɨ ɦɨɟɱɧɵɯ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (ɞɥɹ ɦɚɲɢɧ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ) 

 
tɈɈȾ

Ɇ
qɎ

tQ
S

..

,                                             (2.16) 

ɝɞɟ    Q – ɨɛɳɚɹ ɦɚɫɫɚ ɞɟɬɚɥɟɣ, ɬ; 

t = 0,5 – ɜɪɟɦɹ ɦɨɣɤɢ ɨɞɧɨɣ ɩɚɪɬɢɢ, ɱ. [   ]; 

ɎȾ.Ɉ. – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɦɚɲɢɧɵ, ɱ; 

q = 200 ɤɝ – ɦɚɫɫɚ ɡɚɝɪɭɡɤɢ ɨɞɧɨɣ ɩɚɪɬɢɢ, [   ]; 

Ɉ = 0,7– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɪɭɡɤɭ ɦɚɲɢɧɵ, [   ]; 

t  = 0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ, [   ]. 

Ɉɛɳɚɹ ɦɚɫɫɚ ɞɟɬɚɥɟɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1269,02007,0QNQ ɬ.                                  (2.17)   

ɝɞɟ     – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɦɚɫɫɵ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, 

ɩɨɞɥɟɠɚɳɢɯ ɦɨɣɤɟ (  = 0,6…0,8); 

Q – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ, ɬ; 



N – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɭɱɚɫɬɤɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ, ɲɬ. 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ 

28,0
85,07,02001894

5,0126000
MS ɲɬ.  (ɩɪɢɧɢɦɚɟɦ SɆ = 1 ɲɬ.) 

ȼɵɛɢɪɚɟɦ ɫɬɚɰɢɨɧɚɪɧɭɸ ɨɞɧɨɤɚɦɟɪɧɭɸ ɦɚɲɢɧɭ. 

Ʉɪɨɦɟ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɨɞɧɭ ɫɬɚɰɢɨɧɚɪɧɭɸ ɩɧɟɜɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ 

ɞɥɹ ɧɚɪɭɠɧɨɣ ɲɥɚɧɝɨɜɨɣ ɦɨɣɤɢ ɞɜɢɝɚɬɟɥɟɣ. 

ɑɢɫɥɨ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

1,3
88,01914

3,13974

.. ɈɈȾ

ɇɋɌ
ɋɌ Ɏ

ɄɌ
S ɲɬ.   (ɩɪɢɧɢɦɚɟɦ SɋɌ = 3 ɲɬ.)    (2.18) 

ɝɞɟ    ɌɋɌ – ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ, ɱɟɥ.-ɱ.; 

Ʉɇ = 1,3 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ, [   ]; 

ɎȾ.Ɉ. – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ; 

Ɉ = 0,88 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, [  ]. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɚɧɤɨɜ ɩɨ ɜɢɞɚɦ ɫɥɟɞɭɸɳɟɟ: 

- ɫɬɚɧɨɤ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ  16Ʉ20 - 1 ɲɬ.; 

- ɫɬɚɧɨɤ ɯɨɧɢɧɝɨɜɚɥɶɧɵɣ 3Ƚ833 - 1 ɲɬ. 

- ɫɬɚɧɨɤ ɧɚɫɬɨɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ȽɆ112 - 1 ɲɬ. 

Ʉɪɨɦɟ ɪɚɫɱɟɬɧɨɝɨ ɱɢɫɥɚ ɦɟɬɚɥɥɨɪɟɠɭɳɢɯ ɫɬɚɧɤɨɜ ɩɪɢɧɢɦɚɟɦ: 

- ɫɬɚɧɨɤ ɞɥɹ ɲɥɢɮɨɜɚɧɢɹ ɤɥɚɩɚɧɨɜ Ɋ-108 Ɋɨɫɚɜɬɨɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɟ - 

1 ɲɬ.; 

- ɫɬɚɧɨɤ ɞɥɹ ɪɚɫɬɨɱɤɢ ɰɢɥɢɧɞɪɨɜ Ɋ-141 Ɋɨɫɚɜɬɨɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɟ - 1 

ɲɬ.; 

- ɫɬɚɧɨɤ ɤɪɭɝɥɨɲɥɢɮɨɜɚɥɶɧɵɣ 3423 - 1 ɲɬ. 

ɑɢɫɥɨ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɫɬɟɧɞɨɜ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

4,0
9,01894

1,12,3200

. ɋɈȾ

ИȾ
И Ɏ

CtN
N  ɲɬ.                                   (2.19) 

ɝɞɟ   NȾ – ɱɢɫɥɨ ɞɜɢɝɚɬɟɥɟɣ, ɩɪɨɯɨɞɹɳɢɯ ɨɛɤɚɬɤɭ ɢ ɢɫɩɵɬɚɧɢɟ; 

tɂ = 3,2 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɤɚɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɱ.; 

ɋ = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɣ ɨɛɤɚɬɤɢ ɢ 

ɢɫɩɵɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ, [   ]; 



ηC = 0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɫɬɟɧɞɚ, [   ]. 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ ɦɚɪɤɢ Ʉɂ-13638 ȽɈɋɇɂɌɂ. 

ȼɫɟ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.4.  

 

Ɍɚɛɥɢɰɚ 2.4 - ȼɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ ɢ  

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɇɨɞɟɥɶ,  

ɦɚɪɤɚ 

Ʉ
ɨɥ

-ɜ
ɨ,

 ɲ
ɬ.

 

Ƚɚɛɚɪɢɬɵ, 

ɦɦ. 

Ɂɚɧɢɦɚɟ

ɦɚɹ 

ɩɥɨɳɚɞɶ

, ɦ2 

1 2 3 4 5 6 

I. Ɋɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ 9  8,9 

1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɟɫɫ Ɋ-2153-1Ɇ 1 1560×530 0,83 

2 Ɇɨɟɱɧɚɹ ɤɚɦɟɪɧɚɹ ɦɚɲɢɧɚ Ɋ-196Ɇ 1 2300×1200 2,76 

3 ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɞɜɢɝɚɬɟɥɹ Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 1 1290×660 0,85 

4 ɋɬɨɥ ɞɥɹ ɩɨɞɪɚɡɛɨɪɤɢ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1200×800 0,96 

5 ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ ɈɊȽ-1468-01-06 1 1200×800 0,96 

6 ɒɤɚɮ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ  ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1500×800 1,2 

7 Ʌɚɪɶ ɞɥɹ ɜɟɬɨɲɢ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1000×500 0,50 

8 ɍɫɬɚɧɨɜɤɚ ɦɨɣɤɢ ɞɜɢɝɚɬɟɥɟɣ Ɇ-203 1 1400×600 0,84 

9 Ʉɪɚɧ-ɛɚɥɤɚ Q = 1 ɬ ȽɈɋɌ 7890-67 1   

II. ɍɱɚɫɬɨɤ ɞɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɚɰɢɢ 5  5,23 

10 ɋɬɨɥ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ ɞɟɬɚɥɟɣ ɈɊȽ-1468-090 1 2400×800 1,92 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

11 ɋɬɨɥ ɞɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɈɊȽ-1468-080 1 1200×800 0,96 

12 ɋɬɟɥɥɚɠ ɞɥɹ ɞɟɬɚɥɟɣ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1400×500 0,70 

13 əɳɢɤ ɞɥɹ ɭɬɢɥɹ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1000×900 0,9 

14 ɒɤɚɮ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1500×500 0,75 



III. ɍɱɚɫɬɨɤ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 8  6,72 

15 
ɋɬɟɧɞ ɞɥɹ ɫɛɨɪɤɢ 

ɞɜɢɝɚɬɟɥɟɣ 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 2 1290×660 1,7 

16 ɋɬɨɥ ɞɥɹ ɩɨɞɫɛɨɪɤɢ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1600×800 1,28 

17 ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ ɈɊȽ-1468-01-06 1 1200×800 0,96 

18 ɋɬɟɥɥɚɠ ɞɥɹ ɞɟɬɚɥɟɣ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1800×660 1,19 

19 
ɋɬɟɧɞ ɞɥɹ ɫɛɨɪɤɢ ɝɨɥɨɜɨɤ 

ɰɢɥɢɧɞɪɨɜ 
5286 1 1200×700 0,84 

20 ɒɤɚɮ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1500×500 0,75 

21 Ʉɪɚɧ-ɛɚɥɤɚ Q = 1 ɬ ȽɈɋɌ 7890-67 1   

IV. ɍɱɚɫɬɨɤ ɢɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ 3  9,22 

22 
ɋɬɟɧɞ ɷɥɟɤɪɨɬɨɪɦɨɡɧɨɣ -       

ɨɛɤɚɬɨɱɧɵɣ 

Ʉɂ-13638 

ȽɈɋɇɂɌɂ 
1 3900×2300 8,97 

23 Ʉɪɚɧ-ɛɚɥɤɚ Q = 1 ɬ ȽɈɋɌ 7890-67 1   

24 Ȼɚɤ ɞɥɹ ɬɨɩɥɢɜɚ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 500×500 0,25 

V. ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ 9  13,8 

25 
ɋɬɚɧɨɤ ɬɨɤɚɪɧɨ-

ɜɢɧɬɨɪɟɡɧɵɣ 
16Ʉ20 1 3160×1185 3,74 

26 
ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 

ɲɥɢɮɨɜɤɢ ɤɥɚɩɚɧɨɜ 
Ɋ-108 1 900×505 0,45 

27 
ɋɬɚɧɨɤ ɧɚɫɬɨɥɶɧɨ-

ɫɜɟɪɥɢɥɶɧɵɣ 
ȽɆ112 1 730×355 0,26 

28 ɋɬɟɥɥɚɠ ɞɥɹ ɞɟɬɚɥɟɣ ɇɟɫɬɚɧɞɚɪɬɧɵɣ 1 1400×500 0,7 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.4 

1 2 3 4 5 6 

29 
ɋɬɚɧɨɤ 

ɤɪɭɝɥɨɲɥɢɮɨɜɚɥɶɧɵɣ 
3423 1 3060×2000 6,12 

30 Ɍɭɦɛɨɱɤɚ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ ɈɊȽ-1468-07 1 600×400 0,24 

31 ɋɬɚɧɨɤ ɬɨɱɢɥɶɧɨ- 3Ȼ630 1 790×640 0,51 



ɲɥɢɮɨɜɚɥɶɧɵɣ 

32 ɋɬɚɧɨɤ ɯɨɧɢɧɝɨɜɚɥɶɧɵɣ 3Ƚ833 1 1400×1200 1,68 

 ɂɌɈȽɈ  34  43,87 

 

2.6.5 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ 

ɉɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ 

ɩɨ ɮɨɪɦɭɥɟ: 

ɈȻɍЧ FF                                                      (2.20) 

ɝɞɟ    FɈȻ – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2
; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ, [   ]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɥɨɳɚɞɟɣ ɭɱɚɫɬɤɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5. 

Ɍɚɛɥɢɰɚ 2.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ FɈȻ, ɦ2 
 

Fɍɑ, ɦ2 

Ɋɚɫɱɟɬ. ɉɪɢɧ. 
I. Ɋɚɡɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ 8,9 3,5 31,15 30 

II. Ⱦɟɮɟɤɬɚɰɢɢ ɢ ɤɨɦɩɥɟɤɬɚɰɢɢ 5,23 3 15,69 15 

III. ɋɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 6,72 4 26,88 24 

IV. ɂɫɩɵɬɚɧɢɹ ɢ ɨɛɤɚɬɤɢ 

ɞɜɢɝɚɬɟɥɟɣ 

9,22 4 36,88 36 

V. ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ 13,8 3 41,4 42 

ȼɫɟɝɨ, FɉɊ 
43,87  153,02 147 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɰɟɯɚ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 

F = 147 ɦ2
.  

ɐɟɯ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɞɚɧɢɢ ɪɟɦɨɧɬɧɨɣ 

ɦɚɫɬɟɪɫɤɨɣ, ɜ ɲɟɫɬɢɦɟɬɪɨɜɨɦ ɩɪɨɥɟɬɟ. ɍɱɚɫɬɤɢ ɰɟɯɚ ɪɚɫɩɨɥɚɝɚɟɦ ɩɨ 

ɩɪɹɦɨɬɨɱɧɨɣ ɫɯɟɦɟ. 

 

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ – ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɩɪɨɜɟɪɤɚ 

ɫɨɛɥɸɞɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ, ɱɟɪɬɟɠɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ 



ɭɫɥɨɜɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɞɪɭɝɨɣ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɰɟɥɶɸ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɹɜɥɟɧɢɹ ɛɪɚɤɚ, ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɰɟɯɭ 

ɜɨɡɥɨɠɢɬɶ ɧɚ ɡɚɜɟɞɭɸɳɟɝɨ ɦɚɫɬɟɪɫɤɨɣ, ɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɢɫɩɨɥɧɢɬɟɥɟɦ 

ɧɚɡɧɚɱɢɬɶ ɦɚɫɬɟɪɚ. ȼ ɢɯ ɨɛɹɡɚɧɧɨɫɬɢ ɜɯɨɞɢɬ: 

- ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɬɚɧɞɚɪɬɚɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ 

ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢɡɞɟɥɢɣ (ɜɯɨɞɧɨɣ 

ɤɨɧɬɪɨɥɶ), ɩɪɢɟɦ ɞɜɢɝɚɬɟɥɟɣ ɜ ɪɟɦɨɧɬ; 

-  ɩɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɞɟɬɚɥɟɣ, 

ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɛɨɪɤɢ ɢɡɞɟɥɢɣ (ɨɩɟɪɚɰɢɨɧɧɵɣ, ɩɪɢɟɦɨɱɧɵɣ); 

- ɩɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɜɟɞɟɧɢɟɦ ɜ ɩɪɟɞɟɥɚɯ ɩɪɚɜ 

ɩɪɟɞɩɪɢɹɬɢɹ ɧɨɜɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɧɨɪɦ; 

- ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɭɫɥɨɜɢɹɦɢ ɯɪɚɧɟɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɚ, ɡɚɩɱɚɫɬɟɣ ɢ 

ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ; 

- ɚɧɚɥɢɡ ɫɨɫɬɚɜɚ ɦɨɟɱɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɬɨɩɥɢɜɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 

ɞɟɮɟɤɬɨɜ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɤɨɧɬɪɨɥɶ ɡɚ 

ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ ɨɛɴɟɤɬɨɜ. 

 

 

2.8 Ⱥɧɚɥɢɡ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ 

ɱɟɥɨɜɟɤɚ 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɭɱɚɫɬɜɭɸɬ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɚɠɞɨɟ ɢɡ ɧɢɯ ɨɤɚɡɵɜɚɟɬ ɧɚ ɱɟɥɨɜɟɤɚ ɜɪɟɞɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ, ɧɨ ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜɵɞɟɥɹɸɬɫɹ ɜɪɟɞɧɵɟ ɝɚɡɵ, ɤɨɬɨɪɵɟ ɜ 

ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢɹɸɬ ɧɚ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɱɟɥɨɜɟɤɚ. Ⱥ ɫɜɟɬ ɨɬ 

ɷɥɟɤɬɪɨɫɜɚɪɤɢ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɡɪɟɧɢɟ. ȼɪɟɞɧɵɟ ɝɚɡɵ ɜɵɞɟɥɹɸɬɫɹ ɩɪɢ ɩɚɣɤɟ, ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɥɟɣ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ. 



ɉɪɢ ɪɚɛɨɬɟ ɜ ɡɨɧɟ ɌɈ ɢ ɌɊ ɱɟɥɨɜɟɤɭ ɦɨɠɟɬ ɭɝɪɨɠɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɵɜɚ 

ɢ ɩɚɞɟɧɢɹ ɬɹɠɟɫɬɟɣ, ɚ ɬɚɤɠɟ ɫɪɵɜɚ ɤɥɸɱɚ ɫ ɝɚɣɤɢ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɧɟɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨɥɨɦɤɚ ɢɧɫɬɪɭɦɟɧɬɚ. ɉɨɩɚɞɚɧɢɟ ɜ ɝɥɚɡɚ ɢ 

ɜ ɥɢɰɨ ɝɪɹɡɢ ɢ ɨɫɤɨɥɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɫ ɬɟɯɧɢɤɨɣ ɧɟɢɡɛɟɠɟɧ ɲɭɦ ɜ ɬɟɱɟɧɢɟ 

ɫɦɟɧɵ ɨɤɚɡɵɜɚɟɬ ɭɝɧɟɬɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɫɢɯɢɤɭ ɱɟɥɨɜɟɤɚ. ȼ ɪɚɛɨɬɟ ɩɨ 

ɪɟɦɨɧɬɭ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ ɚɜɬɨɦɨɛɢɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɟɧɡɢɧ ɢ ɞɪɭɝɢɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ, ɤɨɬɨɪɵɟ ɩɨɠɚɪɨɨɩɚɫɧɵɟ, ɜɪɟɞɧɨ ɜɥɢɹɸɬ ɧɚ ɤɨɠɭ ɢ ɞɵɯɚɬɟɥɶɧɵɟ 

ɩɭɬɢ. 

ȼ ɫɥɟɫɚɪɧɨ–ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɪɚɳɚɸɳɢɟ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɧɟɫɭɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 

ɨɩɚɫɧɨɫɬɶ ɬɪɚɜɦɵ. 

ȼ ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɢɦɟɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ 

ɢ ɩɪɢɜɟɫɬɢ ɤ ɫɦɟɪɬɟɥɶɧɨɦɭ ɢɫɯɨɞɭ. ɇɚ ɩɨɥ ɩɪɨɥɢɜɚɟɬɫɹ ɫɦɚɡɤɚ, ɨɛɪɚɡɭɸɳɢɟ 

ɦɚɫɥɟɧɵɟ ɥɭɠɢ, ɤɨɬɨɪɵɟ ɟɫɥɢ ɜɨɜɪɟɦɹ ɧɟ ɡɚɫɵɩɚɬɶ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɟ. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɸɬɫɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɢ ɪɚɛɨɱɟɟ 

ɦɟɫɬɨ. Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɫɨɡɞɚɟɬ 

ɨɤɪɭɠɚɸɳɚɹ ɱɟɥɨɜɟɤɚ ɫɪɟɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɬɪɚɜɦɚɬɢɡɦɚ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 

ɪɟɦɨɧɬɟ ɫɪɟɞɫɬɜ ɢ ɢɯ ɚɝɪɟɝɚɬɨɜ ɹɜɥɹɸɬɫɹ: 

– ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɪɭɱɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ (ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɭɲɢɛɚɦ ɢ 

ɫɫɚɞɢɧɚɦ); 

– ɧɟɞɨɫɬɚɬɨɤ ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɯ 

ɩɪɟɞɟɥɶɧɵɣ ɢɡɧɨɫ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ 

(ɜɨɡɦɨɠɧɵ ɬɹɠɟɥɵɟ ɬɪɚɜɦɵ); 

– ɨɬɫɭɬɫɬɜɢɟ ɜɟɧɬɢɥɹɰɢɢ ɜ ɪɟɦɨɧɬɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɨɫɨɛɟɧɧɨ ɜ 

ɤɭɡɧɟɱɧɨɦ ɢ ɫɜɚɪɨɱɧɨɦ (ɜɨɡɦɨɠɧɵ ɨɬɪɚɜɥɟɧɢɹ, ɩɨɜɵɲɟɧɧɚɹ ɭɬɨɦɥɹɟɦɨɫɬɶ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɪɚɛɨɱɢɯ); 

– ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɱɪɟɡɦɟɪɧɵɣ ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ 

(ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ); 



– ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɨɫɭɞɚɦɢ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ (ɜɨɡɦɨɠɧɵ ɨɠɨɝɢ, ɬɪɚɜɦɵ ɪɚɡɥɢɱɧɨɣ ɬɹɠɟɫɬɢ); 

– ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɞɴɟɦɧɨ–ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ (ɜɨɡɦɨɠɧɵ ɬɪɚɜɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɦɟɪɬɟɥɶɧɵɟ); 

– ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ ɢ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɪɚɛɨɬɵ ɫ ɧɢɦ 

(ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɪɚɡɥɢɱɧɨɣ ɬɹɠɟɫɬɢ); 

– ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɨɪɸɱɟ–ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɱɢɧɵ ɧɟ ɢɫɱɟɪɩɵɜɚɸɬ ɜɟɫɶ ɫɩɢɫɨɤ, ɩɨɷɬɨɦɭ 

ɡɚɞɚɱɟɣ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɪɟɦɨɧɬɧɵɯ ɫɥɭɠɛ ɢɥɢ ɞɪɭɝɢɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɨɯɪɚɧɭ 

ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ, ɢ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɢɯ ɧɟɣɬɪɚɥɢɡɚɰɢɢ. 

 

2.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ 

ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɭɫɬɪɚɧɹɸɳɢɯ ɞɟɣɫɬɜɢɟ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.2.203–85 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ. 

ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: 

– ɢɧɫɬɪɭɦɟɧɬ ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɛɵɬɶ 

ɱɢɫɬɵɦ ɢ ɫɭɯɢɦ. Ɋɚɡɞɜɢɠɧɵɟ ɦɟɯɚɧɢɡɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɩɨɥɧɨɣ 

ɢɫɩɪɚɜɧɨɫɬɢ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɦɚɡɵɜɚɬɶ ɬɪɭɳɢɟɫɹ ɩɨɜɟɪɯɧɨɫɬɢ; 

– ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ ɭɞɨɛɧɵɦ ɢ ɥɟɝɤɢɦ, ɜɫɟ 

ɨɛɨɡɧɚɱɟɧɢɹ ɢ ɧɚɞɩɢɫɢ ɩɨɹɫɧɹɸɳɢɟ ɭɩɪɚɜɥɟɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɬɢɩɨɜɵɦɢ, 

ɥɟɝɤɢɦɢ ɞɥɹ ɩɨɧɢɦɚɧɢɹ. ȼɫɟ ɨɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢɥɢ 

ɞɪɭɝɭɸ ɛɥɨɤɢɪɨɜɤɭ, ɨɬɤɥɸɱɚɸɳɢɟ ɦɟɯɚɧɢɡɦɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɜɨɪɨɬɧɵɟ 



ɫɬɟɧɞɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɮɢɤɫɢɪɭɸɳɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɢɯ ɜ 

ɭɞɨɛɧɨɦ ɩɨɥɨɠɟɧɢɢ; 

– ɫɬɚɰɢɨɧɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɮɭɧɞɚɦɟɧɬɟ ɧɚɞɟɠɧɨ 

ɤɪɟɩɢɬɶ ɛɨɥɬɚɦɢ. Ɏɭɧɞɚɦɟɧɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ II–19–

89 [19]; 

– ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ ɫɥɟɞɭɟɬ 

ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.03.17–89 «Ɋɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɬɪɚɤɬɨɪɧɨɝɨ ɩɚɪɤɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ.». 

– ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɋɇɢɉ 11–2–82. 

ɂɧɠɟɧɟɪ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɦɚɫɬɟɪɚ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɹ ɪɚɛɨɬɟ ɧɚ ɧɨɜɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɜɵɩɨɥɧɟɧɢɸ ɧɨɜɵɯ ɨɩɟɪɚɰɢɣ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɪɚɡɛɨɪ 

ɜɫɟɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɭɤɚɡɵɜɚɹ ɜɫɟ 

ɧɚɪɭɲɟɧɢɹ ɩɨɜɥɟɤɲɢɟ ɡɚ ɫɨɛɨɣ ɞɚɧɧɨɟ ɩɪɨɢɫɲɟɫɬɜɢɟ. 

 

2.10 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 ɢ ɦɟɬɨɞɵ 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 ɪɭɱɧɨɣ ɥɨɜɤɨɫɬɢ, ɤɨɠɧɨɣ ɢ ɦɵɲɟɱɧɨ-ɫɭɫɬɚɜɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɝɥɚɡɨɦɟɪɚ; 



- 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

3.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ 

ɞɜɢɝɚɬɟɥɟɣ 

ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ 1 ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɩɪɢ ɩɨɦɨɳɢ 

ɩɚɥɶɰɚ 2 ɩɪɢɫɨɟɞɢɧɟɧɚ ɪɚɦɚ ɜɟɪɯɧɹɹ 3. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ 1 ɩɪɢ 

ɩɨɦɨɳɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɲɬɨɤɨɜɵɣ) ɩɪɢ ɩɨɦɨɳɢ ɜɬɨɪɨɝɨ ɩɚɥɶɰɚ 2 ɩɪɢɤɪɟɩɥɟɧ 

ɤ ɨɞɧɨɦɭ ɤɨɧɰɭ ɪɚɦɵ ɜɟɪɯɧɟɣ 3. Ʉ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦɭ ɤɨɧɰɭ ɪɚɦɵ ɜɟɪɯɧɟɣ 3 

ɩɪɢ ɩɨɦɨɳɢ ɩɚɥɶɰɚ ɭɞɥɢɧɟɧɧɨɝɨ 6 ɩɪɢɤɪɟɩɥɟɧ ɪɟɞɭɤɬɨɪ 7, ɨɫɧɨɜɧɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɜɟɞɭɳɢɣ ɜɚɥ 8, ɜɟɞɨɦɵɣ ɜɚɥ 9, ɤɨɪɩɭɫ 10, ɳɭɩ 

11, ɛɨɥɬ ɫɥɢɜɧɨɣ 12. Ɍɚɤ ɠɟ ɪɟɞɭɤɬɨɪ 7 ɫɨɟɞɢɧɟɧ ɫ ɨɫɧɨɜɚɧɢɟɦ 1 ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɦɵ ɧɢɠɧɟɣ 13, ɤɨɬɨɪɚɹ ɤ ɪɟɞɭɤɬɨɪɭ 7 ɤɪɟɩɢɬɫɹ ɩɚɥɶɰɟɦ ɭɞɥɢɧɟɧɧɵɦ 6, ɚ ɤ 

ɨɫɧɨɜɚɧɢɸ 1 ɩɪɢ ɩɨɦɨɳɢ ɬɪɟɬɶɟɝɨ ɩɚɥɶɰɚ 2, ɚ ɬɚɤ ɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɧɨɜɚɧɢɹ 1 

ɮɢɤɫɢɪɭɟɬɫɹ ɫɬɨɩɨɪɧɵɦ ɩɚɥɶɰɟɦ 14. ɇɚ ɜɟɞɭɳɟɦ ɜɚɥɭ 8 ɩɪɢ ɩɨɦɨɳɢ ɝɚɣɤɢ 

ɡɚɤɪɟɩɥɟɧɚ ɪɭɤɨɹɬɤɚ 15, ɧɚ ɜɟɞɨɦɨɦ ɜɚɥɭ ɩɪɢ ɩɨɦɨɳɢ ɲɩɨɧɤɢ 16 ɡɚɤɪɟɩɥɟɧɚ 

ɤɪɟɫɬɨɜɢɧɚ 17, ɤɨɬɨɪɚɹ ɨɬ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɛɨɥɬɨɦ 18. Ɉɬ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɬɟɤɚɧɢɹ ɦɚɫɥɚ ɢɡ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɚɝɪɟɝɚɬɚ, ɢ ɞɥɹ ɟɝɨ ɫɛɨɪɚ 

ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɢɥɢɡɚɰɢɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ 1 ɢɦɟɟɬɫɹ ɩɨɞɞɨɧ 19. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ 

ɪɚɛɨɬɵ ɩɪɨɜɟɪɹɟɬɫɹ ɭɪɨɜɟɧɶ ɢ ɤɚɱɟɫɬɜɨ ɦɚɫɥɚ ɜ ɤɨɪɩɭɫɟ 10 ɪɟɞɭɤɬɨɪɚ 7 ɩɪɢ 

ɩɨɦɨɳɢ ɳɭɩɚ 11, ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɞɨɫɬɚɬɤɚ – ɩɨɞɥɢɜɚɟɬɫɹ, ɚ ɟɫɥɢ ɦɚɫɥɨ ɢɦɟɟɬ 

ɬɟɦɧɵɣ ɜɢɞ, ɬɨ ɫɥɟɞɭɟɬ ɟɝɨ ɡɚɦɟɧɢɬɶ, ɞɥɹ ɫɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɭɬɢɬɶ ɛɨɥɬ 

ɫɥɢɜɧɨɣ 12. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɜɟɪɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɢ 

ɨɬɫɭɬɫɬɜɢɹ ɩɨɞɬɟɤɨɜ ɦɚɫɥɚ ɜ ɪɟɞɭɤɬɨɪɟ 7 ɢ ɝɢɞɪɨɰɢɥɢɧɞɪɟ 5. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ 

ɪɚɛɨɬɟ, ɞɥɹ ɷɬɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɧ–ɛɚɥɤɢ ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɚɝɪɟɝɚɬ ɤɪɟɩɢɬɫɹ ɤ 

ɤɪɟɫɬɨɜɢɧɟ 17 ɛɨɥɬɚɦɢ. ɉɨɫɥɟ ɱɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɵɫɨɬɚ ɭɞɨɛɧɚɹ ɞɥɹ 

ɪɟɦɨɧɬɚ, ɞɥɹ ɷɬɨɝɨ ɩɨɞɚɟɬɫɹ ɦɚɫɥɨ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ, ɢ ɝɢɞɪɨɰɢɥɢɧɞɪ 5 ɧɚɱɢɧɚɟɬ 

ɞɜɢɠɟɧɢɟ ɩɪɢɜɨɞɹ ɜ ɞɜɢɠɟɧɢɟ ɪɚɦɭ ɜɟɪɯɧɸɸ 3, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɩɟɪɟɦɟɳɚɟɬ ɪɟɞɭɤɬɨɪ 7 ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɜ ɤɚɤɭɸ ɩɨɥɨɫɬɶ 

ɩɨɞɚɥɢ ɦɚɫɥɨ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪ 5. Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɪɟɞɭɤɬɨɪ 7 ɬɚɤ ɠɟ ɩɪɢ 



ɩɨɦɨɳɢ ɪɚɦɵ ɧɢɠɧɟɣ 13 ɤɪɟɩɢɬɫɹ ɤ ɨɫɧɨɜɚɧɢɸ 1, ɬɨ ɪɚɦɚ ɜɟɪɯɧɹɹ 3 ɢ ɪɚɦɚ 

ɧɢɠɧɹɹ 13 ɨɛɪɚɡɭɟɬ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɬɪɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ 

ɞɜɢɠɟɧɢɸ ɪɟɞɭɤɬɨɪɚ 7.  

 

1 – ɨɫɧɨɜɚɧɢɹ; 2 – ɩɚɥɟɰ; 3 – ɪɚɦɚ ɜɟɪɯɧɹɹ; 4 – ɩɚɥɟɰ ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 5 – 

ɝɢɞɪɨɰɢɥɢɧɞɪ; 6 – ɩɚɥɟɰ ɭɞɥɢɧɟɧɧɵɣ; 7 – ɪɟɞɭɤɬɨɪ; 8 – ɜɚɥ ɜɟɞɭɳɢɣ; 9 – ɜɚɥ 

ɜɟɞɨɦɵɣ; 10 – ɤɨɪɩɭɫ; 11 – ɳɭɩ; 12 – ɛɨɥɬ ɫɥɢɜɧɨɣ; 13 – ɪɚɦɚ ɧɢɠɧɹɹ; 14 – 

ɩɚɥɟɰ ɫɬɨɩɨɪɧɵɣ; 15 – ɪɭɤɨɹɬɤɚ; 16 – ɲɩɨɧɤɚ; 17 – ɤɪɟɫɬɨɜɢɧɚ; 18 – ɛɨɥɬ; 19 – 

ɩɨɞɞɨɧ. 

Ɋɢɫɭɧɨɤ 3.1 – ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ 



ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɜɵɫɨɬɟ, ɭɞɨɛɧɨɣ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɮɢɤɫɢɪɭɟɦ ɪɚɦɭ ɧɢɠɧɸɸ 13 ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɫɧɨɜɚɧɢɹ 1 ɩɪɢ ɩɨɦɨɳɢ ɩɚɥɶɰɚ ɫɬɨɩɨɪɧɨɝɨ 14. 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ ɜɪɚɳɟɧɢɟ ɪɭɤɨɹɬɤɢ 15, ɱɬɨ ɩɪɢ ɩɨɦɨɳɢ ɪɟɞɭɤɬɨɪɚ 7 

ɩɪɢɜɟɞɟɬ ɜɨ ɜɪɚɳɟɧɢɟ ɤɪɟɫɬɨɜɢɧɭ 17 ɫ ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɧɟɣ ɚɝɪɟɝɚɬɨɦ. ɉɨɫɥɟ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚɱɢɧɚɟɦ ɪɟɦɨɧɬ 

ɚɝɪɟɝɚɬɚ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɟɦɨɧɬɚ, ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɚɝɪɟɝɚɬ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɧ 

ɛɚɥɤɢ ɫɧɢɦɚɟɬɫɹ ɫ ɤɚɧɬɨɜɚɬɟɥɹ. ɉɨɫɥɟ ɱɟɝɨ, ɦɚɫɥɨ ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɨɞɞɨɧɟ 19 

ɫɥɢɜɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɭɸ ɟɦɤɨɫɬɶ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ 

ɬɟɪɪɢɬɨɪɢɸ ɝɞɟ ɢɦɟɸɬɫɹ ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɨɩɥɢɜɚ. 

 

3.2 ɉɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɺɬɵ ɫɬɟɧɞɚ 

3.2.1 Ɋɚɫɱɺɬ ɬɪɟɛɭɟɦɨɝɨ ɭɫɢɥɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

ɉɨɫɱɢɬɚɟɦ ɭɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜ 3–ɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ: 

Ɍɨɱɤɚ 1 (ɪɢɫɭɧɨɤ 3.2) ɪɵɱɚɝ ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɦ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ 

 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɤɪɚɣɧɟɦ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ. 

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ О  ɪɚɜɧɚ: 

 Gc Pb Nɚ , (3.1) 

ɝɞɟ G  – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɬɟɧɞɚ, ɩɪɢɦɟɦ 500Ɇ  ɤɝ 5000ɇ; 



 P  – ɜɟɫ ɪɟɞɭɤɬɨɪɚ, 193,7P ɤɝ = 1937 ɇ; 

N  – ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 

, ,a b c  – ɩɥɟɱɨ, 292a ɦɦ, 626b  ɦɦ, 1597c ɦɦ. 

 

Gc Pb
N

ɚ ; (3.2) 

 

5000 1597 1937 626
31498,5

292
N

ɇ. 

Ɍɨɱɤɚ 2 (ɪɢɫɭɧɨɤ 3.3) ɪɵɱɚɝ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ ɡɟɦɥɢ. 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɩɨɥɨɠɟɧɢɢ ɪɵɱɚɝɚ ɩɚɪɚɥɥɟɥɶɧɨ ɡɟɦɥɢ. 

 Gc Pb N ɚ , (3.3) 

ɝɞɟ N  – ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 

, ,a b c  – ɩɥɟɱɨ, 344a ɦɦ, 700b  ɦɦ, 1671c ɦɦ. 

 

Gc Pb
N

а ; (3.4) 

 

5000 1671 1937 700
28229,4

344
N

ɇ. 

Ɍɨɱɤɚ 3 (ɪɢɫɭɧɨɤ 3.4 )ɪɵɱɚɝ ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɦ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ: 

 Gc Pb N а , (3.5) 

ɝɞɟ N  – ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ; 



, ,a b c  – ɩɥɟɱɨ, 280a ɦɦ, 510b  ɦɦ, 1481c ɦɦ. 

 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɭɫɢɥɢɣ ɜ ɤɪɚɣɧɟɦ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ. 

 

Gc Pb
N

а ; (3.6) 

 

5000 1481 1937 510
29974,5

280
N

ɇ. 

 ɉɪɢɦɟɦ ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 31498,5N ɇ 3149,9

ɤɝ. ɉɪɢɦɟɦ ɝɢɞɪɨɰɢɥɢɧɞɪ ɐɉȽ 2–80.50.400.765.16.11.1 Ɇ .1.00.00 [    ]. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 16 Ɇɉɚ 

ɍɫɢɥɢɟ ɬɹɧɭɳɟɟ 48900 ɇ 

ɍɫɢɥɢɟ ɬɨɥɤɚɸɳɟɟ 83800 ɇ 

 

 

 

 



3.3.2 Ɋɚɫɱɺɬ ɜɟɞɨɦɨɝɨ ɜɚɥɚ ɧɚ ɢɡɝɢɛ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɣ ɨɩɨɪ 

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɨɤɪɭɝ ɬɨɱɤɢ Ⱥ (ɪɢɫɭɧɨɤ 3.5) 0ȺɆ : 

 ( ) 0bR s G s s ; (3.7) 

 
b

G s s
R

s ; (3.8) 

5000 177 645
23220,3

177
bR

ɇ. 

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɨɤɪɭɝ ɬɨɱɤɢ ȼ (ɪɢɫɭɧɨɤ 4.9) 0ȼɆ : 

 0аR s Gs ; (3.9) 

 
а

Gs
R

s ;                                                 (3.10) 

5000 645
18220,3

177
aR

ɇ. 

 

Ɋɢɫɭɧɨɤ 3.5 – Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ. 

 



Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɩɪɨɟɰɢɪɭɟɦ ɜɫɟ ɫɢɥɵ ɧɚ ɨɫɶ Y: 

 
0yF

; mba GRR ; (3.11) 

 5000 23220,3 18220,3 0 .  

Ɋɟɚɤɰɢɢ ɧɚɣɞɟɧɵ ɜɟɪɧɨ. 

 

3.3.3 ɉɪɨɟɤɬɧɵɣ ɪɚɫɱɟɬ ɜɚɥɚ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɛɭɞɟɬ ɜ ɬɨɱɤɟ ȼ: 

 B ȺɆ R s ; (3.12) 

 18220,3 0,177 3225BɆ  ɇ·ɦ. 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 

 

B
m

Ɇ
W , (3.13) 

ɝɞɟ m  –ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɞɥɹ ɫɬɚɥɢ 40ɏ 570m Ɇɉɚ [    ]; 

 W  – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɪɭɝɚ 
3

3

1,0
32

d
d

W
. 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ:  

 

3

0,1

B
B

Ɇ
d

; (3.14) 

 

3
6

3225
0,038

0,1 570 10
d

 ɦ. 38  ɦɦ. 

ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ (ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɥɶɧɨɦɭ ɪɹɞɭ 

ɩɨɞɲɢɩɧɢɤɨɜ) ɩɪɢɦɟɦ ɜɚɥ ɞɢɚɦɟɬɪɨɦ 40вd  ɦɦ. 

 

3.3.4 Ɋɚɫɱɺɬ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 

ɉɪɢɦɟɦ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɱɬɨ ɧɚ ɫɬɟɧɞɟ ɜɦɟɫɬɨ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ 

ɩɪɟɞɦɟɬɚ ɡɚɤɪɟɩɥɟɧ ɫɩɥɨɲɧɨɣ ɰɢɥɢɧɞɪ ɦɚɫɫɨɣ m  ɢ ɪɚɞɢɭɫɨɦ ɜɪɚɳɟɧɢɹ R . 

Ɇɢɧɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɧɚɱɚɥɚ ɜɪɚɳɟɧɢɹ ɪɚɜɟɧ: 

  



0,23вɪɆ J
, (3.15) 

ɝɞɟ J  – ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ. 

 

2

2

mr
J

 (3.16) 

ɝɞɟ m  – ɦɚɫɫɚ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɩɪɟɞɦɟɬɚ, 5000m  ɇ; 

r  – ɪɚɞɢɭɫ ɜɪɚɳɟɧɢɹ, 0,650r  ɦ. 

ɉɨɞɫɬɚɜɥɹɹ ɮɨɪɦɭɥɭ 3.6 ɜ ɮɨɪɦɭɥɭ 3.5 ɩɨɥɭɱɢɦ: 
2

0,23
2

вɪ
mrɆ

.                                                  (3.17) 

ɉɨɥɭɱɢɦ: 

 

25000 0,650
0,23 243

2
вɪɆ

 ɇ·ɦ; 

 2 243вɪɆ Ɍ
 ɇ·ɦ. (3.18) 

ɝɞɟ 2Т  – ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ ɪɟɞɭɤɬɨɪɚ, ɇ·ɦ. 

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ, ɩɪɢɦɟɦ ɪɚɜɧɭɸ 2 1n  ɦɢɧ-1, ɚ 

ɱɟɪɜɹɤɚ – 2 32n  ɦɢɧ-1
. 

Ɍɨɝɞɚ, ɩɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɪɟɞɭɤɬɨɪɚ ɪɚɜɧɨ: 

 

2

1

n
u

n ; (3.19) 

32
32

1
u

. 

Ɇɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɱɟɪɜɹɤɚ ɪɚɜɟɧ: 

2
1

ɌɌ
u ,                                    (3.20) 

ɝɞɟ  – ɄɉȾ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ, 0,75  [      ]. 

1

243
10,13

32 0,75
Ɍ

 ɇ·ɦ. 

 



ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɜɚɥɚ: 

 

1
1

30

n
w

; (3.21) 

 
1

3,14 32
3,4

30
w

 ɪɚɞ/ɫ; 

 

2
2

30

n
w

; (3.22) 

 
2

3,14 1
0,1

30
w

 ɪɚɞ/ɫ. 

Ⱦɥɹ ɜɟɧɰɚ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ ɩɪɢɦɟɦ ɛɪɨɧɡɭ ȻɪɈ10ɇ1Ɏ1, ɨɬɥɢɬɚɹ ɫ 

ɩɨɦɨɳɶɸ ɰɟɧɬɪɨɛɟɠɧɨɣ ɨɬɥɢɜɤɢ; ɞɥɹ ɱɟɪɜɹɤɚ – ɭɝɥɟɪɨɞɢɫɬɭɸ ɫɬɚɥɶ HRC>45. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɧɨɜɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 246ɇ  Ɇɉɚ [    

]. 

Ɋɚɫɱɺɬɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ: 

 ɇ ɇ HLK
, (3.23) 

ɝɞɟ  HLK  – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ (ɩɪɢɦɟɦ ɩɨ ɟɝɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 

ɡɧɚɱɟɧɢɸ 0,67HLK ) [    ]. 

Ɍɨɝɞɚ 

 
246 0,67 165ɇ  Ɇɉɚ. 

ɑɢɫɥɨ ɜɢɬɤɨɜ ɱɟɪɜɹɤɚ 1z  ɩɪɢɧɢɦɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɟɪɟɞɚɬɨɱɧɨɝɨ 

ɱɢɫɥɚ: ɩɪɢ 32u  ɩɪɢɧɢɦɚɟɦ 1 1z  [   ]. 

ɑɢɫɥɨ ɡɭɛɶɟɜ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 2 1z z u ; (3.24) 

 2 1 32 32z . 

ɉɪɢɧɢɦɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɚɦɟɬɪɚ ɱɟɪɜɹɤɚ 8q  ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ 1,2K  [    ]. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢɡ ɭɫɥɨɜɢɹ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ 



 

2

2
3 2

2

170
1w

ɇ

z
a Ɍ Ʉ

zq

q
;            (3.25) 

 

3
3

32 170
1 486 10 1,2 169,2

328
165

8

wa

 ɦɦ. 

Ɇɨɞɭɥɶ: 

 2

2 wa
m

z q ; (3.26) 

2 169
8,46

32 8
m

 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɨ ȽɈɋɌ 2144–76 ɫɬɚɧɞɚɪɬɧɵɟ 10m  ɦɦ ɢ 8q , ɚ ɬɚɤ ɠɟ 

2 32z  ɢ 1 1z  [    ]. 

Ɍɨɝɞɚ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɡɧɚɱɟɧɢɹɦ 

m , q  ɢ 2z : 

 

2

2
w

m z q
a

; (3.27) 

10 32 8
200

2
wa

 ɦɦ. 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ 200wa  ɬɨɠɟ ɩɨɥɭɱɢɥɨɫɶ ɫɬɚɧɞɚɪɬɧɵɦ. 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɱɟɪɜɹɤɚ: 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɱɟɪɜɹɤɚ: 

 1d qm ; (3.28) 

1 8 10 80d  ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɲɢɧ ɜɢɬɤɨɜ ɱɟɪɜɹɤɚ: 

 1 1 2ad d m ; (3.29) 

1 80 2 10 100ad  ɦɦ. 



Ⱦɢɚɦɟɬɪ ɜɩɚɞɢɧ ɜɢɬɤɨɜ ɱɟɪɜɹɤɚ: 

 1 1 2,4fd d m
; (3.30) 

1 80 2,4 10 56fd
 ɦɦ. 

Ⱦɥɢɧɚ ɧɚɪɟɡɚɧɧɨɣ ɱɚɫɬɢ ɲɥɢɮɨɜɚɧɧɨɝɨ ɱɟɪɜɹɤɚ: 

 1 211 0,06 35b z m
; (3.31) 

1 11 0,06 32 10 35 164b
 ɦɦ. 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴɺɦɚ : ɩɪɢ 1 1z  ɢ 8q  ɭɝɨɥ 7 07  [    ]. 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɜɟɧɰɚ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ. 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 2 2d z m; (3.32) 

 2 32 10 320d  ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɲɢɧ ɜɢɬɤɨɜ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 2 2 2ad d m; (3.33) 

 2 320 2 10 340ad  ɦɦ. 

Ⱦɢɚɦɟɬɪ ɜɩɚɞɢɧ ɜɢɬɤɨɜ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 2 2 2,4fd d m
; (3.34) 

 1 320 2,4 10 296fd
 ɦɦ. 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 
2 2

1

6

2
aM a

m
d d

z ; (3.35) 

 
2

6 10
340 360

1 2
aMd

 ɦɦ. 

ɒɢɪɢɧɚ ɜɟɧɰɚ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ: 

 2 10,75 ab d ; (3.36) 

 2 0,75 100 75b  ɦɦ. 

Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɱɟɪɜɹɤɚ: 



 

1 1
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60

d n
v

; (3.37) 
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 ɦ/ɫ. 

ɋɤɨɪɨɫɬɶ ɫɤɨɥɶɠɟɧɢɹ: 

 

1

cos
s

v
v

; (4.38) 

0,13
0,14

cos7 07
sv

 ɦ/ɫ. 

ɍɬɨɱɧɹɟɦ ɄɉȾ ɪɟɞɭɤɬɨɪɚ. 

ɉɪɢ ɫɤɨɪɨɫɬɢ 0,14sv  ɦ/ɫ ɩɪɢ ɲɥɢɮɨɜɚɧɧɨɦ ɱɟɪɜɹɤɟ ɩɪɢɜɟɞɟɧɧɵɣ ɭɝɨɥ 

ɬɪɟɧɢɹ 4 30p  [     ]. 

ɄɉȾ ɪɟɞɭɤɬɨɪɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɨɩɨɪɚɯ, ɩɨɬɟɪɶ ɧɚ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ, ɢ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɦɚɫɥɚ: 

 

0,95 0,96
tg

tg p
; (3.39) 

7 07
0,95 0,96 0,58

7 07 4 30

tg

tg
. 

ȼɵɛɢɪɚɟɦ 7–ɸ ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɢ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɢɧɚɦɢɱɧɨɫɬɢ 1vK  [    ]. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ 

 

3

21 1
z

K x

, (3.40) 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɱɟɪɜɹɤɚ, (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 8q  ɢ 

1 1z ) 72 [    ]. 

ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɧɚɝɪɭɡɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 0,6x  [    ]; 



3
32

1 1 0,6 1,04
72

K

. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ 

 vK K K
; (3.41) 

 1,04 1 1,04K . 

ɉɪɨɜɟɪɹɟɦ ɤɨɧɬɚɤɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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q ; (3.42) 
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Ɇɉɚ 165ɇ Ɇɉɚ. 

ɉɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ ɡɭɛɶɟɜ ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ ɧɚ ɢɡɝɢɛ. 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɱɢɫɥɨ ɡɭɛɶɟɜ: 

 

2
3cos

v
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; (3.43) 
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. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɡɭɛɚ 2,374FY  [    ]. 

ɇɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ: 
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z b m ; (3.44) 
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 Ɇɉɚ. 

Ɉɫɧɨɜɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ ɞɥɹ ɪɟɜɟɪɫɢɜɧɨɣ ɪɚɛɨɬɵ 

1 56F Ɇɉɚ [    ]. 



Ɋɚɫɱɺɬɧɨɟ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 1 1F F FLK . Ʉɨɷɮɮɢɰɢɟɧɬ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɦ ɩɨ ɟɝɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ 0,543FLK  [    ]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 1 56 0,543 30,4F  Ɇɉɚ. ɉɪɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ, ɬɚɤ 

ɤɚɤ 15,97 56,0F F  [    ]. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɺɬ ɜɚɥɨɜ ɪɟɞɭɤɬɨɪɚ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɱɟɪɜɹɤɚ ɢ 

ɱɟɪɜɹɱɧɨɝɨ ɤɨɥɟɫɚ 

ȼɢɬɤɢ ɱɟɪɜɹɤɚ ɜɵɩɨɥɧɟɧɵ ɡɚ ɨɞɧɨ ɰɟɥɨɟ ɫ ɜɚɥɨɦ. 

Ⱦɢɚɦɟɬɪ ɜɵɯɨɞɧɨɝɨ ɤɨɧɰɚ ɜɟɞɭɳɟɝɨ ɜɚɥɚ ɩɨ ɪɚɫɱɺɬɭ ɧɚ ɤɪɭɱɟɧɢɟ ɩɪɢ 

80к  Ɇɉɚ: 
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3.3.5 Ɋɚɫɱɟɬ ɪɭɤɨɹɬɤɢ 

ȼɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɟɞɭɳɟɦ ɜɚɥɭ ɪɚɜɟɧ 1 10,13Ɍ  ɇ·ɦ., ɪɚɫɱɟɬɧɚɹ 

ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 1 уɫ ɪычɌ N l
 (3.46) 

ɝɞɟ – ɭɫɢɥɢɟ ɩɪɢɤɥɚɞɵɜɚɟɦɨɟ ɤ ɪɵɱɚɝɭ, ɇ; 

        – ɞɥɢɧɚ ɪɵɱɚɝɚ ɪɭɤɨɹɬɤɢ, ɩɪɢɦɟɦ  ɦ. 

 

 

 

 

 

 

 



 

  

Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɫɢɥ ɪɭɤɨɹɬɤɢ 

1
уɫ

ɪыч

Ɍ
N

l
;                                                        (3.47) 

 

10,13
50,7

0,2
усN

ɇ 5,07  ɤɝ. 

 

3.4 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɟɧɞɟ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 

ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

– ɤ ɪɚɛɨɬɟ ɫ ɞɚɧɧɵɦ ɤɚɧɬɨɜɚɬɟɥɟɦ ɞɨɩɭɫɤɚɸɬɫɹ ɫɥɟɫɚɪɢ 4 ɪɚɡɪɹɞɚ, 

ɩɪɨɲɟɞɲɢɟ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɧɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɢ 

ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɬɟɧɞɚ; 

–ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɪɹɞɨɦ ɫɨ ɫɬɟɧɞɨɦ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɟɧɨ; 

– ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɤɚɧɬɨɜɚɬɟɥɹ ɜ ɪɚɛɨɬɭ ɩɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 

ɫɨɟɞɢɧɟɧɢɣ ɦɚɫɥɨɩɪɨɜɨɞɨɜ; 

– ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɞɬɟɤɚɧɢɹ ɠɢɞɤɨɫɬɢ, ɧɟɦɟɞɥɟɧɧɨ ɨɫɬɚɧɨɜɢɬɶ 

ɫɬɟɧɞ, ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ; 



–ɩɪɢ ɦɨɧɬɚɠɧɵɯ, ɞɟɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɨɛɹɡɚɬɟɥɶɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɫɤɭ. 

–ɩɪɢ ɩɨɞɴɺɦɟ ɨɩɭɫɤɚɧɢɢ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɭɡɟɥ ɢɥɢ ɫɬɟɧɞ 

ɧɟ ɡɚɞɟɜɚɥ ɞɪɭɝɢɟ ɩɪɟɞɦɟɬɵ; 

– ɩɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɟɝɨ ɩɨɥɨɠɟɧɢɟ; 

–ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɧɬɨɜɚɬɟɥɹ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ 

ɧɟɝɨ ɪɟɦɨɧɬɢɪɭɟɦɵɦ ɦɟɯɚɧɢɡɦɨɦ ɫɬɪɨɝɨ ɡɚɩɪɟɳɟɧɨ; 

–ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɟɧɞɚ ɛɟɡ ɝɢɞɪɨɡɚɦɤɚ ɫɬɪɨɝɨ ɡɚɩɪɟɳɟɧɨ; 

–ɟɫɥɢ ɫ ɭɡɥɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɬɟɧɞɟ ɫɧɢɦɚɟɬɫɹ ɬɹɠɺɥɚɹ ɞɟɬɚɥɶ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɪɚɧ ɛɚɥɤɢ ɢɥɢ 

ɥɟɛɟɞɤɢ; 

–ɜɵɩɨɥɧɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɫɬɟɧɞɟ ɡɚɩɪɟɳɟɧɨ; 

–ɩɪɢ ɛɨɥɶɲɢɯ ɤɨɧɫɨɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ ɧɚ ɫɬɟɧɞ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɞɫɬɚɜɤɢ; 

– ɜɵɬɟɤɚɧɢɟ ɦɚɫɥɚ ɢɡ ɩɨɞɞɨɧ ɧɚ ɩɨɥɚ ɡɚɩɪɟɳɟɧɨ; 

–ɫɥɢɜɚɬɶ ɦɚɫɥɨ ɫ ɩɨɞɞɨɧɚ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ. 

–ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ ɦɵɥɨɦ, ɩɪɢɧɹɬɶ 

ɞɭɲ. 

ɉɪɢ ɪɚɛɨɬɟ ɤɚɧɬɨɜɚɬɟɥɹ ɢɦɟɸɬɫɹ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.7. 

 

 

 

 

 

 

 

 



 

1 – ɲɭɦ; 2 – ɩɨɞɜɢɠɧɵɣ ɦɟɯɚɧɢɡɦ; 3 – ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ. 4–ɫɤɨɥɶɡɤɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ. 

Ɋɢɫɭɧɨɤ 3.7 – Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɩɪɢ ɪɚɛɨɬɟ 

ɫ ɤɚɧɬɨɜɚɬɟɥɟɦ. 

 

3.5  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɑɪɟɡɜɵɱɚɣɧɚɹ ɫɢɬɭɚɰɢɹ – ɷɬɨ ɜɧɟɡɚɩɧɨ ɜɨɡɧɢɤɲɚɹ ɜ ɬɨɦ ɢɥɢ ɢɧɨɦ ɦɟɫɬɟ 

ɨɛɫɬɚɧɨɜɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɧɟɨɩɪɟɞɟɥɺɧɧɨɫɬɶɸ ɢ ɫɥɨɠɧɨɫɬɶɸ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɹ, ɫɬɪɟɫɫɨɜɵɦ ɫɨɫɬɨɹɧɢɹɦ ɧɚɫɟɥɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɨɰɢɚɥɶɧɨ–

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɭɳɟɪɛɨɦ ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɱɟɥɨɜɟɱɟɫɤɢɦɢ 

ɠɟɪɬɜɚɦɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɬɪɟɛɭɸɬɫɹ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ 

ɷɜɚɤɭɚɰɢɨɧɧɨ–ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɥɢɤɜɢɞɚɰɢɸ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ. 

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɜ ɯɨɡɹɣɫɬɜɟ 

ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɦɨɛɢɥɢɡɚɰɢɢ ɫɥɭɠɛ ɯɨɡɹɣɫɬɜɚ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ ɫɩɨɫɨɛ 

ɨɩɨɜɟɳɟɧɢɹ, ɦɟɫɬɨ ɫɛɨɪɚ, ɞɟɣɫɬɜɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɥɭɠɛ ɢ ɩɪɨɱɟɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɫɥɭɱɚɣ ɜɨɡɦɨɠɧɵɯ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɥɟɮɨɧɧɚɹ ɢ ɪɚɞɢɨ ɫɜɹɡɶ, ɡɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ 

ɜɵɡɨɜɚ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. 



Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɫɨɡɞɚɟɬɫɹ ɨɪɝɚɧ 

ɭɩɪɚɜɥɟɧɢɹ ȽɈ ɢ ɑɋ, ɤɨɬɨɪɵɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɩɥɚɧ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɜɫɟ 

ɞɟɣɫɬɜɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɛɵɫɬɪɨɣ ɷɜɚɤɭɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɢ ɪɚɛɨɬɧɢɤɨɜ ɢ 

ɤɨɨɪɞɢɧɚɰɢɢ ɞɟɣɫɬɜɢɣ ɫɩɟɰɢɚɥɶɧɵɯ ɫɥɭɠɛ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. ɋɨɡɞɚɸɬɫɹ ɝɪɭɩɩɵ ɷɜɚɤɭɚɰɢɢ, ɝɪɭɩɩɚ ɚɜɚɪɢɣɧɨ–

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɝɪɭɩɩ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɝɪɭɩɩɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɝɪɭɩɩɚ ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ƚɪɭɩɩɭ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ 

ɡɨɧɵ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ ɜɨɡɝɥɚɜɥɹɟɬ ɡɚɜɟɞɭɸɳɢɣ ɚɜɬɨɝɚɪɚɠɨɦ.  

ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɹɬ: ɜɨɞɢɬɟɥɢ ɫ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɡɚ ɧɢɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ, 

ɦɟɯɚɧɢɤɢ, ɫɥɟɫɚɪɢ. Ɂɚɞɚɱɟɣ ɷɬɨɣ ɝɪɭɩɩɵ ɹɜɥɹɟɬɫɹ ɷɜɚɤɭɚɰɢɹ ɧɚɫɟɥɟɧɢɹ ɢ 

ɞɨɫɬɚɜɤɚ ɟɝɨ ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ. 

Ƚɪɭɩɩɭ ɩɨ ɚɜɚɪɢɣɧɨ–ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɜɨɡɝɥɚɜɥɹɟɬ ɩɪɨɪɚɛ 

ɯɨɡɹɣɫɬɜɚ. ȼ ɫɨɫɬɚɜ ɝɪɭɩɩɵ ɜɯɨɞɹɬ: ɷɥɟɤɬɪɢɤɢ, ɫɬɪɨɢɬɟɥɢ, ɬɪɚɤɬɨɪɢɫɬɵ, ɫ 

ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɡɚ ɧɢɦɢ ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɵɦɢ ɬɪɚɤɬɨɪɚɦɢ ɢ ɛɭɥɶɞɨɡɟɪɚɦɢ. ȼ 

ɡɚɞɚɱɭ ɷɬɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɯɨɞɢɬ ɪɚɫɱɢɫɬɤɚ ɡɚɜɚɥɨɜ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɞɨɪɨɝ, 

ɨɛɴɟɤɬɨɜ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

Ƚɪɭɩɩɭ ɩɨ ɨɤɚɡɚɧɢɸ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜɨɡɝɥɚɜɥɹɟɬ ɫɬɚɪɲɢɣ ɜɪɚɱ 

ɦɟɞɩɭɧɤɬɚ. ȼ ɫɨɫɬɚɜ ɝɪɭɩɩɵ ɜɯɨɞɹɬ: ɩɟɪɫɨɧɚɥ ɦɟɞɩɭɧɤɬɚ, ɫɚɧɢɬɚɪɵ ɢ ɞɪɭɝɢɟ 

ɪɚɛɨɬɧɢɤɢ ɯɨɡɹɣɫɬɜɚ, ɨɛɭɱɟɧɧɵɟ ɩɪɢɟɦɭ ɨɤɚɡɚɧɢɹ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ. 

Ƚɪɭɩɩɚ ɨɫɧɚɳɚɟɬɫɹ ɚɜɬɨɛɭɫɚɦɢ ɫ ɜɨɞɢɬɟɥɹɦɢ, ɱɬɨɛɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɨɬɜɨɡɢɬɶ ɩɨɫɬɪɚɞɚɜɲɢɯ ɜ ɛɥɢɠɚɣɲɭɸ ɛɨɥɶɧɢɰɭ. 

Ƚɪɭɩɩɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɪɝɚɧɢɡɭɟɬɫɹ ɧɚ ɛɚɡɟ ɢɦɟɸɳɟɣɫɹ ɫɥɭɠɛɵ 

ɩɨɠɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. ȼ ɡɚɞɚɱɭ ɷɬɨɣ ɝɪɭɩɩɵ ɜɯɨɞɢɬ ɥɢɤɜɢɞɚɰɢɹ ɩɨɠɚɪɨɜ, 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. Ⱦɥɹ ɭɫɢɥɟɧɢɹ ɷɬɨɣ 

ɝɪɭɩɩɵ ɜ ɯɨɡɹɣɫɬɜɟ ɫɨɡɞɚɺɬɫɹ ɞɨɛɪɨɜɨɥɶɧɚɹ ɩɨɠɚɪɧɚɹ ɞɪɭɠɢɧɚ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɜɥɟɤɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɥɵ ɢɡ ɫɨɫɟɞɧɢɯ ɯɨɡɹɣɫɬɜ. 

Ƚɪɭɩɩɭ ɛɵɬɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɝɥɚɜɥɹɟɬ ɡɚɦɟɫɬɢɬɟɥɶ ɞɢɪɟɤɬɨɪɚ ɩɨ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ–ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɱɚɫɬɢ. ȼ ɫɨɫɬɚɜ ɝɪɭɩɩɵ ɜɯɨɞɹɬ: ɪɚɛɨɬɧɢɤɢ 



ɫɥɭɠɛɵ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɪɚɛɨɬɧɢɤɢ ɫɬɨɥɨɜɨɣ. Ƚɪɭɩɩɚ ɨɫɧɚɳɚɟɬɫɹ 

ɚɜɬɨɦɨɛɢɥɹɦɢ, ɡɚɩɚɫɨɦ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɪɵ ɩɨɡɜɨɥɹɬ ɡɚɳɢɬɢɬɶ ɧɚɫɟɥɟɧɢɟ ɢ 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɰɟɧɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 

3.6    ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

,                       (3.48) 

ɝɞɟ    ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɨ.ɞ – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɩ.ɞ – ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ; 

ɋɫɛ.ɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɨɩ – ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɧɚɤɥ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 

Ʉɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɨɣ 

ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ (Ʉɧɚɰ=1,4…1,5). 

ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                                          (3.49) 

ɝɞɟ   Qɩ – ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɪɩɭɫɧɵɯ 

ɞɟɬɚɥɟɣ, ɤɝ.; 

ɐɤ.ɞ – ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

 

ɋɤ=560×34,20 = 19152 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                                         (3.50) 

ɰ.ɤɨɧɫɬɪ. ɤ ɨ.ɞ ɩ.ɞ ɧɚɰ ɫɛ.ɩ ɨɩ ɧɚɤɥɋ ɋ ɋ ɋ Ʉ ɋ ɋ ɋ

ɤ ɩ ɤ.ɞɋ Q ɐ

ɨ.ɞ ɡɩ ɦɋ ɋ ɋ



ɝɞɟ ɋɡɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   ,                                    (3.51) 

ɝɞɟ    ɋɩɪ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.; 

ɋɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.; 

ɋɫɨɰ – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   ,                                         (3.52) 

ɝɞɟ Ɍɫɪ – ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, 

ɱɟɥ.·ɱɚɫ; 

Zɱ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɪɭɛ.; 

Ʉt – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, 

(Ʉt=1,025…1,03). 

ɋɩɪ= 110×28×1,03 = 3172 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   .                                    (3.53) 

. 

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 

   .                                   (3.54) 
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ɋɡɩ=3172+317+154 = 3643 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   ,                                        (3.55) 

ɝɞɟ     ɐ – ɰɟɧɚ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ, ɪɭɛ.; 

Q3 – ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝ. 

Ɇɚɫɫɭ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

,                                               (3.56) 

ɝɞɟ    Qɞ – ɦɚɫɫɚ ɞɟɬɚɥɢ, ɤɝ; 

 

ɋɦ=131×34,80 = 4559 ɪɭɛ. 

ɋɨɞ=3643+4559 = 8202 ɪɭɛ. 

Ʉ3 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɡɚɝɨɬɨɜɤɢ (Ʉ3=0,29…0,99). 

Ɂɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                              (3.57) 

ɝɞɟ    ɋɫɛ, ɋɞ.ɫɛ, ɋɫɨɰ.ɫɛ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɡɚɪɩɥɚɬɚ, ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. 

Ɉɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

,                                     (3.58) 

ɝɞɟ     Ɍɫɛ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.·ɱɚɫ. 

 

ɋɫɛ = 8×110×1,03 = 906 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

.                                         (3.59) 
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ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 .                                    (3.60) 

 

ɋɡɩ.ɫɛ.ɩ=906+91+44=1041 ɪɭɛ. 

 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                                          (3.61) 

ɝɞɟ  ɋ1
ɩɪ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɉɨɩ – ɩɪɨɰɟɧɬ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, (ɉɨɩ = 69,5). 

 

ɋɤɨɧɫɬɪ=19152+8202+9000×1,5+1041+2204=44099 ɪɭɛ. 

Ɍɚɛɥɢɰɚ 3.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

 

№

ɩ

/

ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ.ɢɡɦɟ

ɪɟɧɢɹ 

Ɂɧɚɱ. ɩɨɤɚɡɚɬɟɥɹ 

ɢɫɯɨ

ɞɧɵɣ 

ɩɪɨ

ɟɤɬ

ɢɪ. 

1 Ɇɚɫɫɚ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɝ 540 676 

2 Ȼɚɥɚɧɫɨɜɚɹ 

ɫɬɨɢɦɨɫɬɶ 

ɪɭɛ. 3820

0 

440

99 

ɫɛ ɞ.ɫɛ
ɫɨɰ.ɫɛ

4,4 C C
ɋ

100

1

ɩɪ ɨɩ
ɨɩ

C ɉ
ɋ

100



3 Ʉɨɥɢɱɟɫɬɜɨ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝ

ɨ ɩɟɪɫɨɧɚɥɚ 

ɑɟɥ. 1 1 

4 Ɋɚɡɪɹɞ ɪɚɛɨɬɵ ɪɚɡɪɹɞ 4 4 

5 Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɪɭɛ./ɱɟɥ.

ɱ 

100 100 

6 ɇɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ 

% 13 13 

7 ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ 

ɪɟɦɨɧɬ ɢ 

ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ 

% 8 8 

8 Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɱ 300 300 

9 ȼɪɟɦɹ 1 ɰɢɤɥɚ ɱ 13 9 

 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ (ɫɭɳɟɫɬɜɭɸɳɟɝɨ) ɜɚɪɢɚɧɬɚ 

ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ ɏ0, ɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɤ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ 

ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɛɨɬɚɯ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ: 

,                                             (3.62) 

ɝɞɟ Ɍɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ. 

τ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ (τ = ,60…0,95). 

. 

. 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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    ,                                         (3.63) 

ɝɞɟ G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. 

 

 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ,                                        (3.64) 

ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

 

 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ,                                                       (3.65) 

ɝɞɟ  nɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 

 

 

 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɹɬ ɢɡ ɜɵɪɚɠɟɧɢɹ:  

                                                 (3.66) 

ɝɞɟ Nɟ – ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɭɫɬɚɧɨɜɤɨɣ. 
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

                                                                        (3.67) 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

           ,                                                                       (3.68) 

 

 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                                        (3.69) 

ɝɞɟ ɐɷ – ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   ,                                       (3.70) 

ɝɞɟ Hɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

 

 

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

,                                            (3.71) 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ %. 
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ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

   ,                                 (3.72) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, ɪɚɜɧɵɣ 0,15;   

Fɟ – ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ; 

k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ./ɟɞ. 

 

 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ  ɩɨ ɮɨɪɦɭɥɟ: 

   .                                 (3.73) 

 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

. 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ,                         (3.74) 

ɝɞɟ ɋɛ1 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

 . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

.                                 (3.75) 

      ȿɷɮ =
4,0

44099

16380

. 

 

 

ɩɪɢɜ ɧ ɟ ɧC S E F S ȿ k

ɝɨɞ 0 1 ɱ ɝɨɞɗ S S W T

0 1

ɝɨɞ ɩɪɢɜ ɩɪɢɜ ɱ ɝɨɞȿ ɋ ɋ W T

ɛ1
ɨɤ

ɝɨɞ

ɋ
T

ɗ

ɝɨɞ
ɷɮ

ɛ

ɗ
E

ɋ



Ɍɚɛɥɢɰɚ 3.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
№

ɩ

/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ȼɚɡ

ɨɜɵɣ 
ɉɪɨɟɤɬ 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɟɞ./ɱ. 
0,0

7 
0,10 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ. 
181

9 
1470 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ./ɟɞ. 2,6 2,2 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ./ɟɞ. 
14,

3 
10 

ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɟɞ. 
195

5 
1409 

ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɟɞ. 
222

8 
1629 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. - 16380 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. - 17970 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ - 2,7 

0 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ - 0,4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɩɪɨɢɡɜɟɞɟɧɨ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɨɬɞɟɥɟɧɢɹ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ɩɪɢɦɟɪɟ 

ɪɹɞɨɜɵɯ ɯɨɡɹɣɫɬɜ. ɋ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ ɨɬɞɟɥɟɧɢɹ 

ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɢɩɨɜɭɸ ɬɟɯɧɨɥɨɝɢɸ ɪɚɡɪɚɛɨɬɚɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɭɫɥɨɜɢɹɦ ɞɚɧɧɨɝɨ 

ɨɬɞɟɥɟɧɢɹ ɩɨ ɪɟɦɨɧɬɭ ɞɜɢɝɚɬɟɥɟɣ. 

ɉɪɟɞɥɨɠɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɩɪɨɜɟɞɟɧ 

ɢɧɠɟɧɟɪɧɵɣ ɪɚɫɱɟɬ ɟɟ ɷɥɟɦɟɧɬɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤɨɝɨ ɬɢɩɚ 

ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɨɩɟɪɚɰɢɢ ɢ ɩɨɜɵɫɢɬɶ ɟɟ 

ɛɟɡɨɩɚɫɧɨɫɬɶ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɚ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ ɢ 

ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɯɨɡɹɣɫɬɜɟ. Ⱦɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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