
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ . 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫ 
ɩɨɧɢɠɟɧɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɨɤɭɦɟɧɬɚ: Ɇɟɬɨɞɢɱɟɫкɢɟ ɪɟкɨɦɟɧɞɚɰɢɢ  

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ: Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɋɬɚɬɭɫ 
ɞɨɤɭɦɟɧɬɚ: ɞɟɣɫɬɜɭɸɳɢɣ 

ɇɚɡɜɚɧɢɟ ɪɭɫ.: Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫ 
ɩɨɧɢɠɟɧɧɵɦ ɝɪɚɞɢɟɧɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ: 

ɇɚɫɬɨɹɳɢɟ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨɫɜɹɳɟɧɵ ɜɨɩɪɨɫɚɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ 
ɜɵɪɚɜɧɢɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨ ɜɵɫɨɬɟ ɩɨɦɟɳɟɧɢɹ, ɬ.ɟ. 
ɫɧɢɠɚɸɳɢɯ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɷɤɨɧɨɦɢɱɧɵ, 
ɨɫɨɛɟɧɧɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹɦɢ. Ɉɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɜ ɪɚɛɨɬɟ ɭɞɟɥɟɧɨ ɜɨɩɪɨɫɚɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɰɟɯɨɜ ɡɞɚɧɢɣ, ɫɩɟɰɢɮɢɱɟɫɤɢɯ 
ɞɥɹ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɟɤɬɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ. 

Ʉɪɚɬɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ: 

ɉɊȿȾɂɋɅɈȼɂȿ 
1. ɈɋɇɈȼɇɕȿ ɉɈɅɈɀȿɇɂə 
2. ɜɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɫ ɋɈɋɊȿȾɈɌɈɑȿɇɇɈɃ ɉɈȾȺɑȿɃ 
ȼɈɁȾɍɏȺ 
3. ɋɂɋɌȿɆȺ ɇȺɉɈɅɖɇɈȽɈ ȼɈɁȾɍɒɇɈȽɈ ɈɌɈɉɅȿɇɂə ɋ 
ȼɕɉɍɋɄɈɆ ȼɈɁȾɍɏȺ 
4. ɉɊɂɆȿɊ ɊȺɋɑȿɌȺ ɄɈɆȻɂɇɂɊɈȼȺɇɇɈȽɈ ɇȺɉɈɅɖɇɈȽɈ 
ɈɌɈɉɅȿɇɂə 
ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 

Ⱦɚɬɚ 
ɚɤɬɭɚɥɢɡɚɰɢɢ 

ɬɟɤɫɬɚ: 
01.10.2008 

Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ: 21.04.1987 

Ⱦɚɬɚ ɞɨɛɚɜɥɟɧɢɹ 
ɜ ɛɚɡɭ: 01.02.2009 

Ⱦɨɫɬɭɩɧɨ ɫɟɣɱɚɫ 
ɞɥɹ ɩɪɨɫɦɨɬɪɚ: 100% ɬɟɤɫɬɚ. ɉɨɥɧɚɹ ɜɟɪɫɢɹ ɞɨɤɭɦɟɧɬɚ. 

Ɉɩɭɛɥɢɤɨɜɚɧ: ɐɇɂɂɋ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ ɋɋɋɊ № 1987 

Ⱦɨɤɭɦɟɧɬ 
ɭɬɜɟɪɠɞɟɧ: ɐɇɂɂɋ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ ɋɋɋɊ ɨɬ 1987-04-21 

Ⱦɨɤɭɦɟɧɬ ɐɇɂɂɋ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ ɋɋɋɊ 129829, ɝ. Ɇɨɫɤɜɚ, ɂɝɚɪɫɤɢɣ ɩɪɨɟɡɞ, 2 



ɪɚɡɪɚɛɨɬɚɧ: 

ɆɂɇɂɋɌȿɊɋɌȼɈ ɌɊȺɇɋɉɈɊɌɇɈȽɈ ɋɌɊɈɂɌȿɅɖɋɌȼȺ ȼɋȿɋɈɘɁɇɕɃ ɈɊȾȿɇȺ 
ɈɄɌəȻɊɖɋɄɈɃ ɊȿȼɈɅɘɐɂɂ ɇȺɍɑɇɈ-ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ ɂɇɋɌɂɌɍɌ 
ɌɊȺɇɋɉɈɊɌɇɈȽɈ ɋɌɊɈɂɌȿɅɖɋɌȼȺ 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɦ. ɞɢɪɟɤɬɨɪɚ ɢɧɫɬɢɬɭɬɚ 
Ƚ.Ⱦ. ɏȺɋɏȺɑɂɏ 
21 ɚɩɪɟɥɹ 1987 ɝ. 

ɆȿɌɈȾɂɑȿɋɄɂȿ ɊȿɄɈɆȿɇȾȺɐɂɂ 
ɉɈ ɉɊɈȿɄɌɂɊɈȼȺɇɂɘ ɋɂɋɌȿɆ ɈɌɈɉɅȿɇɂə ɋ ɉɈɇɂɀȿɇɇɕɆ 
ȽɊȺȾɂȿɇɌɈɆ ɌȿɆɉȿɊȺɌɍɊɕ ȼɈɁȾɍɏȺ 

Ɉɞɨɛɪɟɧɵ Ƚɥɚɜɬɪɚɧɫɩɪɨɟɤɬɨɦ 

Ɇɨɫɤɜɚ 1987 

ɋɈȾȿɊɀȺɇɂȿ 

ɉɊȿȾɂɋɅɈȼɂȿ 

1. ɈɋɇɈȼɇɕȿ ɉɈɅɈɀȿɇɂə 

2. ɜɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɫ ɋɈɋɊȿȾɈɌɈɑȿɇɇɈɃ ɉɈȾȺɑȿɃ ȼɈɁȾɍɏȺ 

3. ɋɂɋɌȿɆȺ ɇȺɉɈɅɖɇɈȽɈ ȼɈɁȾɍɒɇɈȽɈ ɈɌɈɉɅȿɇɂə ɋ ȼɕɉɍɋɄɈɆ ȼɈɁȾɍɏȺ 

4. ɉɊɂɆȿɊ ɊȺɋɑȿɌȺ ɄɈɆȻɂɇɂɊɈȼȺɇɇɈȽɈ ɇȺɉɈɅɖɇɈȽɈ ɈɌɈɉɅȿɇɂə 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ  

ɉɊȿȾɂɋɅɈȼɂȿ 
ɇɚɫɬɨɹɳɢɟ Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨɫɜɹɳɟɧɵ ɜɨɩɪɨɫɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ 
ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɜɵɪɚɜɧɢɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨ ɜɵɫɨɬɟ 
ɩɨɦɟɳɟɧɢɹ, ɬ.ɟ. ɫɧɢɠɚɸɳɢɯ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɷɤɨɧɨɦɢɱɧɵ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹɦɢ. 

Ɉɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɜ ɪɚɛɨɬɟ ɭɞɟɥɟɧɨ ɜɨɩɪɨɫɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ 
ɰɟɯɨɜ ɡɞɚɧɢɣ, ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɞɥɹ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɟɤɬɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ. 

Ɋɚɛɨɬɭ ɩɨɞɝɨɬɨɜɢɥɢ: ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ A.M. Ʌɢɫɬɨɜ, ɢɧɠɟɧɟɪɵ Ⱥ.Ȼ. ɋɤɚɜɪɨɧɫɤɚɹ, Ɇ.ȼ. 
ɂɟɜɥɟɜ, Ɇ.ɂ. Ȼɵɱɤɨɜɫɤɚɹ, Ⱥ.ɇ. ɋɬɪɭɤɨɜɚ (ɐɇɂɂɋ), Ⱥ.Ȼ. Ƚɭɪɜɢɱ (Ƚɢɩɪɨɩɪɨɦɬɪɚɧɫɫɬɪɨɣ). 

http://snipov.net/c_4745_snip_112843.html#i18782
http://snipov.net/c_4745_snip_112843.html#i24089
http://snipov.net/c_4745_snip_112843.html#i32156
http://snipov.net/c_4745_snip_112843.html#i54622
http://snipov.net/c_4745_snip_112843.html#i205367
http://snipov.net/c_4745_snip_112843.html#i214725


Ɂɚɜ. ɨɬɞɟɥɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɞɚɧɢɣ Ʉ.Ʌ. ɏɚɛɢɛɭɥɢɧ 

1. ɈɋɇɈȼɇɕȿ ɉɈɅɈɀȿɇɂə 
1.1. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɧɚɥɢɱɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɝɪɚɞɢɟɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɹɜɥɹɸɬɫɹ: ɜɨ-ɩɟɪɜɵɯ, ɬɨɤɢ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɨɧɢɤɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɹ 
ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɛɪɚɡɭɸɳɢɟɫɹ ɭ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɢ ɜɨ-
ɜɬɨɪɵɯ, ɤɨɧɜɟɤɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɚ ɜ ɧɢɠɧɟɣ, ɚ ɨɫɨɛɟɧɧɨ ɜ ɜɟɪɯɧɟɣ ɡɨɧɚɯ. 

1.2. ɋɧɢɠɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɝɪɚɞɢɟɧɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, 
ɤɪɨɦɟ ɬɟɯ, ɤɨɝɞɚ ɜɦɟɫɬɟ ɫ ɬɟɩɥɵɦ ɜɨɡɞɭɯɨɦ ɩɨɞɧɢɦɚɸɬɫɹ ɡɚɝɪɹɡɧɹɸɳɢɟ ɟɝɨ ɜɟɳɟɫɬɜɚ ɢ 
ɡɚɩɨɥɧɹɸɬ ɜɟɪɯɧɸɸ ɧɟɪɚɛɨɱɭɸ ɡɨɧɭ ɩɨɦɟɳɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɟɟ ɢɡɛɵɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɞɟɪɠɚɧɢɸ ɜɪɟɞɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɵɞɟɥɟɧɢɣ ɜɧɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɱɬɨ 
ɦɨɠɟɬ ɛɵɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ, ɩɨɡɜɨɥɹɹ ɭɦɟɧɶɲɢɬɶ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɞɥɹ 
ɜɟɧɬɢɥɹɰɢɢ. 

1.3. ɉɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɵɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɪɨɜɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɨɡɞɭɯɚ ɩɨ ɜɵɫɨɬɟ ɩɨɦɟɳɟɧɢɹ. Ɍɚɤɢɯ ɫɢɫɬɟɦ ɢɡɜɟɫɬɧɨ ɬɪɢ: 

ɜɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ; 

ɧɚɩɨɥɶɧɨɟ ɨɬɨɩɥɟɧɢɟ; 

ɨɬɨɩɥɟɧɢɟ ɢɧɮɪɚɤɪɚɫɧɵɦɢ ɢɡɥɭɱɚɬɟɥɹɦɢ. 

ȼ ɧɚɫɬɨɹɳɢɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɞɜɚ ɩɟɪɜɵɯ ɜɢɞɚ 
ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɞɥɹ ɢɧɮɪɚɤɪɚɫɧɵɯ ɢɡɥɭɱɚɬɟɥɟɣ ɧɭɠɧɵ ɝɚɡɨɜɨɟ ɬɨɩɥɢɜɨ ɢɥɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤɨɬɨɪɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɧɟ ɪɚɫɩɨɥɚɝɚɸɬ. 

ɂɡ ɱɢɫɥɚ ɦɨɞɢɮɢɤɚɰɢɣ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨɯɜɚɬɵɜɚɸɬ ɬɨɥɶɤɨ 
ɜɨɡɞɭɲɧɵɟ ɫɢɫɬɟɦɵ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɧɚɞɟɠɧɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɚɸɳɢɟ ɜɦɟɫɬɟ ɫ 
ɬɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɜɚɪɶɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. 

1.4. ɋɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɦɟɳɟɧɢɣ ɫ ɤɨɧɜɟɤɬɢɜɧɵɦɢ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹɦɢ, ɝɞɟ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ ɜɨɡɞɭɯɚ ɜɟɪɯɧɟɣ ɡɨɧɵ ɜɵɝɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɧɚɝɪɟɜɚ ɧɢɠɧɟɣ. ɇɚɞɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɧɢɠɧɟɣ ɡɨɧɵ ɷɬɢ 
ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɧɟ ɨɛɟɫɩɟɱɢɬɶ ɧɚɝɪɟɜɚ ɫɥɨɟɜ ɜɨɡɞɭɯɚ ɭ ɩɨɥɚ. 

1.5. ɋɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɢɦɟɸɬ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ, ɜɨɩɪɨɫɵ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɜɟɳɟɧɵ ɜ 
ɧɟɫɤɨɥɶɤɢɯ ɪɚɛɨɬɚɯ, ɢɡ ɤɨɬɨɪɵɯ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɫɬɢɬɭɬɚɦɢ 
Ƚɥɚɜɬɪɚɧɫɩɪɨɟɤɬɚ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɵ, ɧɚɩɪɢɦɟɪ, "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɫɱɟɬɭ ɫɢɫɬɟɦ 
ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ" [1]. ɗɬɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟ ɜɫɟɝɞɚ ɩɪɚɜɢɥɶɧɨ, 
ɩɨɷɬɨɦɭ ɢɯ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɡɞɟɫɶ ɩɨɜɬɨɪɟɧɵ ɢ ɞɨɩɨɥɧɟɧɵ. 

1.6. ɇɚɩɨɥɶɧɨɟ ɨɬɨɩɥɟɧɢɟ ɹɜɥɹɟɬɫɹ ɪɚɞɢɤɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɛɨɪɶɛɵ ɫ ɨɯɥɚɠɞɟɧɢɟɦ 
ɧɢɠɧɟɣ ɡɨɧɵ ɩɨɦɟɳɟɧɢɹ. 
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ɍɫɬɪɨɣɫɬɜɨ ɧɚɩɨɥɶɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɢɦɟɸɳɢɯ ɛɨɥɶɲɭɸ, 
ɲɢɪɢɧɭ ɢ ɞɥɢɧɭ, ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɫɢɥɶɧɨ ɡɚɝɪɨɦɨɠɞɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

1.7. ɋɢɫɬɟɦɵ ɧɚɩɨɥɶɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨ ɫɢɯ ɩɨɪ ɩɨɱɬɢ ɧɟ ɩɪɢɦɟɧɹɥɢɫɶ; ɫɢɫɬɟɦɵ ɫ ɜɵɩɭɫɤɨɦ 
ɜɨɡɞɭɯɚ ɫɨɜɫɟɦ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ. ȿɞɢɧɫɬɜɟɧɧɵɣ ɦɟɬɨɞɢɱɟɫɤɢɣ ɞɨɤɭɦɟɧɬ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɧɚɩɨɥɶɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ "ȼɪɟɦɟɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɭɫɬɪɨɣɫɬɜɭ ɫɢɫɬɟɦ ɥɭɱɢɫɬɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ - ɜɨɡɞɭɯɨɦ 
ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɡɞɚɧɢɣ" [2] ɨɯɜɚɬɵɜɚɟɬ ɬɨɥɶɤɨ ɱɚɫɬɧɵɟ ɪɟɲɟɧɢɹ. 
ȼ ɫɢɥɭ ɭɤɚɡɚɧɧɵɯ ɩɪɢɱɢɧ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ (ɪɚɡɞ. 3 
ɧɚɫɬɨɹɳɢɯ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ) ɫɨɫɬɚɜɥɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɨɩɵɬɧɨɦ ɩɨɪɹɞɤɟ. 

2. ɜɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɫ 
ɋɈɋɊȿȾɈɌɈɑȿɇɇɈɃ ɉɈȾȺɑȿɃ 
ȼɈɁȾɍɏȺ 
2.1. ȼɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɦɨɠɟɬ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ. 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. 

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɟɪɯɧɟɣ ɡɨɧɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɩɨɥɭɱɚɥɨɫɶ ɨɛɳɟɟ ɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ; ɩɪɨɣɞɹ ɜɟɪɯɧɸɸ ɡɨɧɭ ɢ ɨɯɥɚɞɢɜɲɢɫɶ 
ɨɬ ɤɨɧɬɚɤɬɚ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɟɟ ɩɪɟɞɟɥɚɯ ɧɚɪɭɠɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɜɨɡɞɭɯ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɚɝɪɟɝɚɬɚɦ ɱɟɪɟɡ ɧɢɠɧɸɸ ɡɨɧɭ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɚɤɨɦ ɪɚɡɦɟɳɟɧɢɢ ɢ ɩɨɞɛɨɪɟ ɚɝɪɟɝɚɬɨɜ, ɱɬɨɛɵ 
ɩɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɭɫɬɨɣɱɢɜɵɣ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɜ 
ɧɢɠɧɟɣ ɡɨɧɟ, ɚ ɩɨ ɬɟɩɥɨɜɵɦ - ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɧɟɦ ɬɟɦɩɟɪɚɬɭɪ (ɩɟɪɟɩɚɞ 
ɬɟɦɩɟɪɚɬɭɪ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 4°ɋ). 

ɉɨ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɭ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɫɨɡɞɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɡɨɧɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. ɇɚɩɪɚɜɥɟɧɢɟ ɜɵɯɨɞɹɳɢɯ ɢɡ ɚɝɪɟɝɚɬɨɜ ɫɬɪɭɣ ɞɨɥɠɧɨ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɜ 
ɜɟɪɯɧɟɣ ɡɨɧɟ ɫɨɡɞɚɜɚɥɫɹ ɤɪɭɝɨɜɨɣ ɩɨɬɨɤ; ɩɨ ɟɝɨ ɝɪɚɧɢɰɟ ɜɨɡɧɢɤɚɟɬ ɤɨɧɬɚɤɬ ɫ ɜɨɡɞɭɯɨɦ 
ɧɢɠɧɟɣ ɡɨɧɵ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɜɨɜɥɟɤɚɟɬɫɹ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, ɧɚɝɪɟɜɚɹɫɶ ɨɬ 
ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫɥɨɟɜ. 

2.2. Ɋɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɪɚɫɫɬɚɧɨɜɤɢ ɚɝɪɟɝɚɬɨɜ, 
ɩɪɢɱɟɦ ɛɨɥɶɲɢɟ ɩɨɦɟɳɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɞɟɥɢɬɶ ɧɚ ɫɟɤɰɢɢ ɬɚɤ, ɱɬɨɛɵ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ 
ɢɡ ɧɢɯ ɨɛɪɚɡɨɜɵɜɚɥɢɫɶ ɩɨɬɨɤɢ ɜɨɡɞɭɯɚ ɩɨ ɩɟɪɜɨɦɭ ɢɥɢ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɚɦ ɫ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ. 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɨɡɞɭɲɧɵɯ ɫɬɪɭɣ ɪɚɫɫɬɚɧɨɜɤɚ 
ɚɝɪɟɝɚɬɨɜ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɧɢɠɧɟɣ ɡɨɧɟ ɩɨɦɟɳɟɧɢɹ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 
ɨɛɪɚɡɨɜɵɜɚɥɫɹ ɨɛɳɢɣ ɩɨɬɨɤ. 
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ɉɪɢ ɪɚɫɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɨɜ ɢ "ɬɪɚɫɫɢɪɨɜɚɧɢɢ" ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɪɚɡɦɟɳɟɧɢɟ ɜ ɰɟɯɟ ɛɨɥɶɲɟɝɚɛɚɪɢɬɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
ɤɚɦɟɪ, ɩɨɞɜɢɠɧɨɝɨ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɬ.ɩ. ɉɪɟɩɹɬɫɬɜɢɹ ɧɚ ɩɭɬɢ ɜɨɡɞɭɲɧɵɯ 
ɩɨɬɨɤɨɜ ɤɚɤ ɜɧɢɡɭ, ɬɚɤ ɢ ɜɜɟɪɯɭ ɦɨɝɭɬ ɧɚɪɭɲɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. 

ȼ ɨɫɨɛɨ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɯ ɫɢɬɭɚɰɢɹɯ ɡɚɞɚɱɢ ɞɨɥɠɧɵ ɪɟɲɚɬɶɫɹ ɧɚ ɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ ɫ 
ɩɨɦɨɳɶɸ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ. 

2.3. Ɋɚɡɛɢɜɤɚ ɩɨɦɟɳɟɧɢɹ ɧɚ ɫɟɤɰɢɢ ɞɟɥɚɟɬɫɹ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɚɜɢɥɚɦ: 

ɞɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ: 

ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɜ, ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɨɞɧɨɣ ɝɪɭɩɩɨɣ ɚɝɪɟɝɚɬɨɜ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 3h (ɬɪɟɯ 
ɜɵɫɨɬ); ɞɥɢɧɚ ɫɟɤɰɢɢ l - ɧɟ ɛɨɥɟɟ 6 h; 

ɞɥɹ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɚ: 

ɲɢɪɢɧɚ ɜ ɧɟ ɛɨɥɟɟ 4h; ɞɥɢɧɚ l ɧɟ ɛɨɥɟɟ 8h. 

ɉɪɢɦɟɪɵ ɪɚɡɛɢɜɤɢ ɩɨɦɟɳɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 1. 

2.4. ɉɨɫɥɟ ɪɚɡɛɢɜɤɢ ɧɚ ɫɟɤɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ КC, ɦ4/ɫ2, ɩɨ ɮɨɪɦɭɥɟ: 

, 

ɝɞɟ Vɞɨɩ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɩɨ ɝɢɝɢɟɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɦ/ɫ; 

Fɩ - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɦɟɳɟɧɢɹ (ɢɥɢ ɟɝɨ ɫɟɤɰɢɣ), ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɦ; 

А - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɪɚɜɧɵɣ 0,7, ɩɨ ɜɬɨɪɨɦɭ - 
1,2. 

2.5. Ⱦɥɹ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 

 

ɝɞɟ Lɚɝɪ - ɜɨɡɞɭɯɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɦ3/М; 

Vɚɝɪ - ɫɤɨɪɨɫɬɶ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɚɝɪɟɝɚɬɚ, ɦ/ɫ. 

ȼɟɥɢɱɢɧɚ ɩ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 

ȼɨɡɦɨɠɧɨ ɧɟɫɤɨɥɶɤɨ ɤɨɦɛɢɧɚɰɢɣ ɩɨɞɛɨɪɚ ɚɝɪɟɝɚɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɬɢɩɚ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɥɭɱɚɟɦ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ɩ.  
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Ɋɢɫ. 1. ɉɪɢɦɟɪ ɪɚɡɛɢɜɤɢ ɩɨɦɟɳɟɧɢɣ (ɜ: ɩɥɚɧɟ) ɧɚ ɫɟɤɰɢɢ ɩɪɢ ɨɬɨɩɥɟɧɢɢ: 

ɚ) ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ; ɛ) ɩɨ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɭ; 1 - ɫɟɤɰɢɹ; 2 - ɨɬɨɩɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ; → 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ; h - ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ; ɜ - ɲɢɪɢɧɚ ɫɟɤɰɢɢ; l - ɞɥɢɧɚ 
ɫɟɤɰɢɢ 

2.6. Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɤɨɦɛɢɧɚɰɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 

ɚ) ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ ΣQɚɝɪ, ɤȼɬ (ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
"ɬɟɩɥɨɩɨɬɟɪɶ" ɫɟɤɰɢɢ), QТ.ɉ; 

ɛ) ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ, ɦ/ɫ: 

; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ ɩɨ ɞɥɢɧɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, °ɋ: 

, 



ɝɞɟ LЦ - ɪɚɫɯɨɞ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜɨɡɞɭɯɚ; 

, 

ɝɞɟ В - ɤɨɷɮɮɢɰɢɟɧɬ: 

ɞɥɹ ɫɯɟɦɵ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ , 

ɞɥɹ ɫɯɟɦɵ ɩɨ ɜɬɨɪɨɦɭ ɜɚɪɢɚɧɬɭ В = 0,5. 

ȼɵɱɢɫɥɟɧɧɵɟ ɩɨ "ɚ", "ɛ," "ɜ" ɜɟɥɢɱɢɧɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

ΣQɚɝɪ ≥ QТ.ɉ; Vɪ.ɡ ≤ Vɞɨɩ; Δtmaб ≤ 4°ɋ 

ȿɫɥɢ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɷɬɢɯ ɭɫɥɨɜɢɣ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ, ɧɚɞɨ ɦɟɧɹɬɶ ɪɚɡɛɢɜɤɭ ɧɚ ɫɟɤɰɢɢ ɢ 
ɤɨɦɛɢɧɚɰɢɢ ɪɚɫɫɬɚɧɨɜɤɢ ɚɝɪɟɝɚɬɨɜ. 

2.7. ɉɨɫɥɟ ɨɬɛɨɪɚ ɩɪɢɝɨɞɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɩɨ ɩ.2.6 ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɨɠɢɞɚɟɦɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ δtmaб, °C, ɩɨ ɮɨɪɦɭɥɚɦ: 

ɞɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ: 

; 

ɞɥɹ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɚ: 

. 

2.8. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɪɚɫɫɬɚɧɨɜɤɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ 
ɭɫɥɨɜɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨ ɜɵɫɨɬɟ ɩɨɦɟɳɟɧɢɹ, ɭɞɨɛɫɬɜɚ 
ɦɨɧɬɚɠɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɝɪɟɝɚɬɨɜ. 

2.9. ɉɨɫɥɟ ɩɨɞɛɨɪɚ ɢ ɪɚɫɫɬɚɧɨɜɤɢ ɜɨɡɞɭɲɧɨ-ɨɬɨɩɢɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɩɨ ɋɇɢɉ II-12-77 [3].ɍɪɨɜɟɧɶ ɲɭɦɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.1.003-83 [4]. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɧɨɪɦɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ ɨɬɨɩɢɬɟɥɶɧɨ-ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɚɝɪɟɝɚɬɵ ɫɥɟɞɭɟɬ ɫɧɚɛɠɚɬɶ 
ɝɥɭɲɢɬɟɥɹɦɢ. 

2.10. Ɉɛɹɡɚɬɟɥɶɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɫɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ 
ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɟɟ ɪɚɛɨɬɨɣ ɯɨɬɹ ɛɵ ɩɨ 
ɩɪɢɧɰɢɩɭ "ɜɤɥɸɱɟɧɨ-ɜɵɤɥɸɱɟɧɨ". 

Ⱦɚɬɱɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜɨ ɜɬɨɪɢɱɧɵɯ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɚɯ ɜ ɧɢɠɧɟɣ ɡɨɧɟ, 
ɛɥɢɠɟ ɤ ɫɬɨɪɨɧɟ, ɧɚ ɤɨɬɨɪɨɣ ɫɬɨɹɬ ɚɝɪɟɝɚɬɵ. 
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ȼɤɥɸɱɚɬɶɫɹ ɢ ɜɵɤɥɸɱɚɬɶɫɹ ɞɨɥɠɧɵ ɬɨɥɶɤɨ ɤɚɥɨɪɢɮɟɪɵ ɚɝɪɟɝɚɬɨɜ, ɜɟɧɬɢɥɹɬɨɪɵ ɠɟ 
ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɧɟɩɪɟɪɵɜɧɨ. Ɍɨɥɶɤɨ ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɩɨɥɧɚɹ ɷɤɨɧɨɦɢɹ ɬɟɩɥɚ. 

3. ɋɂɋɌȿɆȺ ɇȺɉɈɅɖɇɈȽɈ 
ȼɈɁȾɍɒɇɈȽɈ ɈɌɈɉɅȿɇɂə ɋ 
ȼɕɉɍɋɄɈɆ ȼɈɁȾɍɏȺ 
3.1. ɋɢɫɬɟɦɚ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɩɭɫɤɚ ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
"ɝɪɟɸɳɢɟ" ɤɚɧɚɥɵ, ɪɚɡɦɟɳɚɟɦɵɟ ɜ ɬɨɥɳɟ ɩɨɥɚ. ȼɵɩɭɫɤ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɳɟɥɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚɪɭɠɧɵɯ ɫɬɟɧ 
(ɪɢɫ. 2). 

3.2. ɇɚɩɨɥɶɧɨɟ ɨɬɨɩɥɟɧɢɟ ɦɨɠɟɬ ɫɨɜɦɟɳɚɬɶɫɹ ɫ ɜɟɧɬɢɥɹɰɢɟɣ ɩɨɦɟɳɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɧɚɪɭɠɢ, ɚ ɟɝɨ ɪɚɫɯɨɞ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɜɨɡɞɭɲɧɨɦ ɛɚɥɚɧɫɟ 
ɩɨɦɟɳɟɧɢɹ. 

3.3. ȼ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɞɨɩɭɫɬɢɦɚ ɪɟɰɢɪɤɭɥɹɰɢɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɞɥɹ 
ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɡ ɜɟɪɯɧɟɣ ɡɨɧɵ, ɢɫɩɨɥɶɡɭɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɟɩɥɨ 
ɭɞɚɥɹɟɦɨɝɨ ɜɨɡɞɭɯɚ. 

 

 



 

Ɋɢɫ. 2. ɋɢɫɬɟɦɚ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ: 

1ɚ, 1ɛ - ɩɨɞɩɨɥɶɧɵɟ "ɝɪɟɸɳɢɟ" ɤɚɧɚɥɵ; 2ɚ, 2ɛ - ɨɬɨɩɢɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ; 3ɚ, 3ɛ - ɫɬɨɹɤɢ; 4ɚ, 
4ɛ - ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɤɚɧɚɥɵ; 5ɚ, 5ɛ - ɳɟɥɢ ɞɥɹ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ; 6 - ɦɟɫɬɧɵɟ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ; 7 - ɧɚɪɭɠɧɚɹ ɫɬɟɧɚ; ɚ - ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɫ ɧɟɱɟɬɧɵɦɢ 
ɤɚɧɚɥɚɦɢ; ɛ - ɬɨ ɠɟ, ɫ ɱɟɬɧɵɦɢ 

3.4. Ɉɫɧɨɜɧɵɦɢ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

ɚ) ɩɥɚɧ ɢ ɪɚɡɪɟɡɵ ɩɨɦɟɳɟɧɢɹ; 

ɛ) ɩɥɚɧ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɩɨɥɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɮɭɧɞɚɦɟɧɬɚɦɢ ɢ ɛɟɡ  ɧɢɯ; 

ɜ) ɪɚɫɱɟɬɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥ; 

ɝ) ɬɟɩɥɨɩɨɬɟɪɢ ɩɨɦɟɳɟɧɢɹ Qnoɦ, ɜɤɥɸɱɚɹ ɡɚɬɪɚɬɵ ɬɟɩɥɚ ɧɚ ɧɚɝɪɟɜ ɢɧɮɢɥɶɬɪɢɪɭɸɳɟɝɨɫɹ 
ɜɨɡɞɭɯɚ; ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɩɨɥ; 

ɞ) ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɥɚ; 

ɟ) ɬɪɟɛɭɟɦɵɟ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ (ɩɪɢɬɨɤ ɢ ɜɵɬɹɠɤɚ ɨɬɞɟɥɶɧɨ) Lnp ɢ Lɜыɬ; 

ɠ) ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɇ. 

3.5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɜɵɛɨɪɚ ɫɯɟɦɵ ɨɬɨɩɥɟɧɢɹ: ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɥɚ, 
ɩɨɞɥɟɠɚɳɟɣ ɨɛɨɝɪɟɜɭ, ɪɚɡɦɟɳɟɧɢɹ ɤɚɧɚɥɨɜ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢ ɧɚɝɪɟɜɚ ɩɨɥɚ, ɦɟɫɬ 
ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɭ ɧɚɪɭɠɧɵɯ ɫɬɟɧ; ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ ɫɯɟɦɵ ɫ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɤɨɪɨɬɤɢɦɢ 
"ɝɪɟɸɳɢɦɢ" ɤɚɧɚɥɚɦɢ. 

3.6. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɢɫɬɟɦɚ ɧɚɩɨɥɶɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɦɨɠɟɬ ɪɟɲɚɬɶɫɹ: ɩɪɢ 
ɩɨɥɚɯ ɧɚ ɝɪɭɧɬɟ - ɭɫɬɪɨɣɫɬɜɨɦ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɫɬɢɥɨɜ ɩɨ ɩɨɞɝɨɬɨɜɤɟ, ɩɪɢ ɧɚɥɢɱɢɢ 
ɩɨɞɩɨɥɶɹ ɢɥɢ ɞɥɹ ɜɬɨɪɵɯ ɷɬɚɠɟɣ - ɩɨ ɧɟɫɭɳɢɦ ɷɥɟɦɟɧɬɚɦ ɩɟɪɟɤɪɵɬɢɣ. ȼ ɩɨɫɥɟɞɧɟɦ 
ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɭɫɬɨɬɧɵɯ ɧɟɫɭɳɢɯ ɧɚɫɬɢɥɨɜ. 

ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ Ɇɢɧɬɪɚɧɫɫɬɪɨɹ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɥɨɜ ɧɚ ɝɪɭɧɬɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɤɥɚɞɤɚ ɩɥɢɬ ɤɨɪɨɛɱɚɬɨɝɨ 
ɫɟɱɟɧɢɹ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɰɟɦɟɧɬɧɨɣ ɫɬɹɠɤɢ, ɫɥɨɹ ɚɫɮɚɥɶɬɚ ɢ ɬ.ɞ. 

3.7. ɒɢɪɢɧɭ ɤɚɧɚɥɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜК = 0,8 - 1,2 ɦ, ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɧɢɯ - 
WK  = 1 - 2 ɦ/ɫ. 



3.8. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɦɵɜɤɢ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɨɜ ɜɨɞɨɣ ɢɡ ɲɥɚɧɝɚ (ɨɛɟɫɩɟɱɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɬɨɤ ɜɨɞɵ ɢ ɦɟɫɬɚ ɞɥɹ ɡɚɩɪɚɜɤɢ ɲɥɚɧɝɚ). 

3.9. ȼɵɩɭɫɤ ɜɨɡɞɭɯɚ ɢɡ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɨɜ ɱɟɪɟɡ ɳɟɥɶ, ɧɚɯɨɞɹɳɭɸɫɹ ɜ ɤɨɧɰɟ 
"ɝɪɟɸɳɟɝɨ" ɤɚɧɚɥɚ ɥɢɛɨ ɩɪɨɯɨɞɹɳɭɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɨɦɟɳɟɧɢɹ ɭ ɧɚɪɭɠɧɵɯ ɫɬɟɧ, 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 5 ɦ/ɫ; ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɲɢɪɢɧɚ ɳɟɥɢ ɜЩ – 10 - 30 
ɦɦ; ɧɚɩɪɚɜɥɟɧɢɟ ɜɵɯɨɞɹɳɟɣ ɫɬɪɭɢ - ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɞɨɥɶ ɫɬɟɧɵ. 

3.10. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɚɧɚɥ (ɫɦ. ɪɢɫ.2) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɟɥɚɬɶ ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɪɚɫɱɟɬɚ ɜɨɡɞɭɯɨɜɨɞɨɜ ɪɚɜɧɨɦɟɪɧɨɣ ɪɚɡɞɚɱɢ. 

3.11. Ɋɚɫɱɟɬ ɧɚɱɢɧɚɸɬ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ L, ɦ3/ɱ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ 
ɤɚɧɚɥɚɦ, ɡɚɞɚɜɚɹɫɶ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ WK, ɦ/ɫ, ɢ ɩɥɨɳɚɞɶɸ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ FK, ɦ2: 

 

(1) 

ɝɞɟ ɩ - ɱɢɫɥɨ ɤɚɧɚɥɨɜ. 

3.12. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɜɨɡɞɭɯɚ ɤ ɫɬɟɧɤɚɦ ɤɚɧɚɥɚ αК, ȼɬ/(ɦ2·°ɋ), ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

; 
(2) 

ɝɞɟ НЭК - ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɤɚɧɚɥɚ, ɦ: 

; 
(3) 

P - ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ, ɦ. 

ɉɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ Re ≥ 2200, ɝɞɟ: 

; 
(4) 

ɉɪɢ Re < 2200 ɫɥɟɞɭɟɬ ɢɡɦɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ ɢɥɢ ɪɚɡɦɟɪɵ ɟɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ. 

3.13. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɟɪɟɞɚɱɢ: 

ɧɟɩɨɥɧɵɣ , ȼɬ/(ɦ2·°ɋ), ɨɬ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ: 
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; 

(5) 

ɩɨɥɧɵɣ КК, ȼɬ/(ɦ2·°ɋ), ɨɬ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ ɩɨɦɟɳɟɧɢɹ: 

; 

(6) 

ɝɞɟ 1,5 -ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɥɭɱɟɧɢɟ ɛɨɤɨɜɵɯ ɢ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɚɧɚɥɚ 
ɧɚ ɟɝɨ ɬɟɩɥɨɩɟɪɟɞɚɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 

δɩ - ɬɨɥɳɢɧɚ ɫɥɨɟɜ ɩɨɥɚ ɧɚɞ ɤɚɧɚɥɨɦ, ɦ; 

λɩ -ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɷɬɢɯ ɫɥɨɟɜ, ȼɬ/(ɦ·°ɋ); 

αɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɝɪɟɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ ɩɨɦɟɳɟɧɢɹ ɤ ɜɨɡɞɭɯɭ αɩ = 
9,3 ȼɬ/(ɦ2·°ɋ). 

ɉɪɢ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɚɧɚɥɚ ɜɟɥɢɱɢɧɵ  ɢ КК ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ, ɩɪɢɦɟɧɹɹ 
ɫɩɨɫɨɛ ɷɥɟɤɬɪɨɚɧɚɥɨɝɢɣ (ɗȽȾȺ) ɢɥɢ ɞɪɭɝɢɟ ɦɟɬɨɞɵ. 

3.14. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ , °ɋ, ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɧɚɢɛɨɥɶɲɟɣ ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ  = 26°ɋ: 

. 
(7) 

3.15. ɇɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɤɨɧɰɟ ɤɚɧɚɥɚ , °ɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 

, 

(8) 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨɥɚ ɜ ɝɪɭɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɋɇɢɉ II-33-75* [5] ɤɚɤ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨ ɩɥɨɳɚɞɢ ɨɛɨɝɪɟɜɚɟɦɨɣ ɱɚɫɬɢ ɩɨɥɚ, 
ȼɬ/(ɦ2·°ɋ). 

3.16. ɇɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ , °ɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

. 
(9) 
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3.17. ɋɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɳɟɥɢ WЩ ɦ/ɫ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

, 
(10) 

ɝɞɟ ΣlЩ - ɨɛɳɚɹ ɞɥɢɧɚ ɳɟɥɟɣ, ɦ; 

ɜЩ - ɲɢɪɢɧɚ ɳɟɥɢ, ɦ. 

Ɂɧɚɱɟɧɢɟ WЩ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ/ɫ ɢ ɧɟ ɛɨɥɟɟ 5 ɦ/ɫ; ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ 
ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪɵ ɳɟɥɢ ɥɢɛɨ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɪɢ ɷɬɨɦ ɪɚɫɱɟɬ ɩɨɜɬɨɪɹɟɬɫɹ ɫ ɧɨɜɵɦ 
ɡɧɚɱɟɧɢɟɦ L. 

3.18. ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɤɚɥɨɪɢɮɟɪɨɜ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɛɳɟɦɭ 
ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ L, ɦ3/ɱ, ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɜɯɨɞɟ ɜ ɤɚɧɚɥɵ , °ɋ. 

3.19. Ɍɟɩɥɨ, ɩɨɫɬɭɩɚɸɳɟɟ ɨɬ ɫɢɫɬɟɦɵ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ Qɇ.ɈТ. ȼɬ, ɭɱɢɬɵɜɚɟɬɫɹ ɜ 
ɬɟɩɥɨɜɨɦ ɛɚɥɚɧɫɟ ɩɨɦɟɳɟɧɢɹ. Ɉɧɨ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɨɬ ɧɚɝɪɟɬɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ Qɩ, ȼɬ: 

, 
(11) 

ɢ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɫ ɧɚɝɪɟɬɵɦ ɜɨɡɞɭɯɨɦ, ɜɵɯɨɞɹɳɢɦ ɢɡ ɳɟɥɟɣ ɩɨɥɚ, Qɜ, ȼɬ: 

. (12) 

Ɉɛɳɟɟ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɨɬ ɧɚɩɨɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ, ȼɬ: 

Qɇ.ɈТ = Qɉ + Qɜ. (13) 

3.20. Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɢ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɟɥɚɸɬɫɹ ɨɛɵɱɧɵɦ 
ɩɨɪɹɞɤɨɦ. 

4. ɉɊɂɆȿɊ ɊȺɋɑȿɌȺ 
ɄɈɆȻɂɇɂɊɈȼȺɇɇɈȽɈ ɇȺɉɈɅɖɇɈȽɈ 
ɈɌɈɉɅȿɇɂə 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

ɪɚɡɦɟɪɵ ɰɟɯɚ ɜ ɩɥɚɧɟ 17,8×10,6 ɦ; 

ɜɵɫɨɬɚ (ɫɪɟɞɧɹɹ) ɨɤɨɥɨ 6 ɦ; 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɰɟɯɚ tɊ.З = + 16°ɋ; 



ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɚɹ ɪɚɫɱɟɬɧɚɹ tɇ = -26°ɋ; 

ɬɟɩɥɨɩɨɬɟɪɢ ɰɟɯɚ (ɜɤɥɸɱɚɹ ɢɧɮɢɥɶɬɪɚɰɢɸ) QɉɈɆ = 55 ɤȼɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɱɟɪɟɡ ɩɨɥ Qɉ = 
2,4 ɤȼɬ; 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɝɪɭɧɬ   = 0,3 ȼɬ/(ɦ2·°ɋ). 

Ɂɚ ɢɫɯɨɞɧɭɸ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɭɸ ɫɯɟɦɭ ɨɬɨɩɥɟɧɢɹ (ɫɦ. ɪɢɫ. 2): 

ɜɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɚ ɧɚɝɪɟɜɚɟɬɫɹ ɜɨɡɞɭɯɨɦ, ɩɪɨɯɨɞɹɳɢɦ ɜ ɩɨɞɩɨɥɶɧɵɯ ɤɚɧɚɥɚɯ 1ɚ ɢ 1ɛ, 
ɢɞɭɳɢɯ ɜɞɨɥɶ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɵ ɰɟɯɚ; 

ɜɨɡɞɭɯ ɜ ɤɚɧɚɥɵ 1ɚ ɢ 1ɛ ɩɨɫɬɭɩɚɟɬ ɨɬ ɚɝɪɟɝɚɬɨɜ 2ɚ ɢ 2ɛ ɱɟɪɟɡ ɫɬɨɹɤɢ 3ɚ ɢ 3ɛ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɤɚɧɚɥɵ 4ɚ ɢ 4ɛ; 

ɤɚɧɚɥɵ 1ɚ ɢ 1ɛ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜɨɡɞɭɯɨɜɵɩɭɫɤɧɵɦɢ ɳɟɥɹɦɢ ɞɥɢɧɨɣ lЩ – 0,8ɦ (ɩɨ ɲɢɪɢɧɟ 
ɤɚɧɚɥɚ) ɢ ɲɢɪɢɧɨɣ ɜЩ = 25 ɦɦ ɤɚɠɞɚɹ. 

ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɯɟɦɟ ɧɚɝɪɟɬɵɣ ɜɨɡɞɭɯ, ɢɞɹ ɩɨ ɤɚɧɚɥɚɦ 1ɚ ɢ 1ɛ ɜɨ ɜɫɬɪɟɱɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ, ɧɚɝɪɟɜɚɟɬ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɚ; ɡɚɬɟɦ ɱɟɪɟɡ ɳɟɥɢ ɜɵɩɭɫɤɚɟɬɫɹ ɩɨ ɧɚɪɭɠɧɨɣ 
ɫɬɟɧɟ, ɫɨɡɞɚɜɚɹ ɩɪɟɝɪɚɞɭ ɞɥɹ ɨɩɭɫɤɚɸɳɢɯɫɹ ɩɨ ɧɟɣ ɨɯɥɚɠɞɟɧɧɵɯ ɩɨɬɨɤɨɜ. 

ɉɨ ɧɚɪɭɠɧɨɣ ɬɨɪɰɟɜɨɣ ɫɬɟɧɟ (ɜ ɧɢɠɧɟɣ ɟɟ ɱɚɫɬɢ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 
ɩɪɢɛɨɪɵ (ɪɟɛɪɢɫɬɵɟ ɢɥɢ ɝɥɚɞɤɢɟ ɬɪɭɛɵ). ɋɟɱɟɧɢɹ ɤɚɧɚɥɨɜ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɫɨɨɛɪɚɠɟɧɢɹɦ ɩɪɢɧɹɬɵ 0,8×0,08 ɦ; 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɚɯ WК = 1,5 ɦ/ɫ; 

ɬɨɥɳɢɧɚ ɛɟɬɨɧɧɨɝɨ ɫɥɨɹ ɩɨɥɚ ɧɚɞ ɤɚɧɚɥɚɦɢ δɉ = 7 ɫɦ; 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɛɟɬɨɧɚ: 

λɉ = 1,51 ȼɬ/(ɦ·°ɋ); 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ: 

, ɝɞɟ Δtɇ - ɧɨɪɦɚɬɢɜɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɩɟɪɟɩɚɞ ɩɨ ɋɇɢɉ II-3-75** [6]; 

ɩɥɨɳɚɞɶ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɩɨɥɚ Fn = 190 ɦ2. 

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɩɨ ɤɚɧɚɥɚɦ, ɩɨ ɮɨɪɦɭɥɟ (1): 

L = Wk·Fk·ɩ·3600 = 1,5(0,8·0,08)·20·3600 = 6912 ɦ3/ɱ, 

2. Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ Rɟ ɩɨ ɮɨɪɦɭɥɟ (4): 
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, 

ɝɞɟ 

 

3. Ɉɩɪɟɞɟɥɹɟɦ αК ɩɨ ɮɨɪɦɭɥɟ (2): 

 

4. Ɉɩɪɟɞɟɥɹɟɦ ɧɟɩɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɚɯ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɨɥɚ ɩɨ ɮɨɪɦɭɥɟ (5): 

. 

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɜɨɡɞɭɯɚ ɜ ɤɚɧɚɥɟ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ 
ɡɨɧɵ ɩɨ ɮɨɪɦɭɥɟ (6): 

 

6. ɇɚɢɛɨɥɶɲɚɹ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɧɚɱɚɥɟ ɤɚɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(7): 

 

7. ɇɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɤɨɧɰɟ ɤɚɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (8): 

 

 

8. ɇɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ °ɋ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (9): 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɥɚ ɜɵɲɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ  = 13,5°ɋ. 

9. ɉɪɨɜɟɪɹɟɦ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɜɨɡɞɭɯɚ ɢɡ ɳɟɥɢ ɩɨ ɮɨɪɦɭɥɟ (10): 

 

10. Ⱦɥɹ ɩɨɞɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ Lɜ - 6912:2 = 3456 ɦ3/ɱ ɧɚ 
ɤɚɠɞɵɣ ɚɝɪɟɝɚɬ; ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɤɚɧɚɥ  = 38,4°ɋ. 

11. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɟ: 

ɨɬ ɧɚɝɪɟɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ ɩɨ ɮɨɪɦɭɥɟ (11): 

 

ɫ ɧɚɝɪɟɬɵɦ ɜɨɡɞɭɯɨɦ, ɜɵɯɨɞɹɳɢɦ ɢɡ ɳɟɥɟɣ ɩɨɥɚ, ɩɨ ɮɨɪɦɭɥɟ (12): 

 

Ɉɛɳɟɟ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɟ ɨɬ ɧɚɩɨɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ: 

Qɇ.ɈТ. = 14,5 + 33,2 = 47,7 ɤȼɬ. 

Ⱦɟɮɢɰɢɬ ɬɟɩɥɚ: 

ΔQɉɈɆ = QɉɈɆ - Qɇ.ɈТ = 55 - 47,7= 7,3 ɤȼɬ 

ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɫ ɦɟɫɬɧɵɦɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ 
(ɪɚɞɢɚɬɨɪɚɦɢ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦɢ ɧɚ ɧɚɪɭɠɧɨɣ ɫɬɟɧɟ, ɭ ɤɨɬɨɪɨɣ ɨɬɫɭɬɫɬɜɭɟɬ ɜɵɩɭɫɤ 
ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ (ɫɦ. ɪɢɫ. 2). 
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2. ȼɪɟɦɟɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɭɫɬɪɨɣɫɬɜɭ ɫɢɫɬɟɦ ɥɭɱɢɫɬɨɝɨ 
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Ɇ., ɐɇɂɂɩɪɨɦɡɞɚɧɢɣ, 1978. 

3. Ɂɚɳɢɬɚ ɨɬ ɲɭɦɚ. ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɇɢɉ II-12-77. Ɇ., ɋɬɪɨɣɢɡɞɚɬ, 1978. 

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

5. Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ. ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɇɢɉ 
II -33-75*. Ɇ., ɋɬɪɨɣɢɡɞɚɬ, 1982. 
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6. ɋɬɪɨɢɬɟɥɶɧɚɹ ɬɟɩɥɨɬɟɯɧɢɤɚ. ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɇɢɉ II-3-79**. Ɇ., ɋɬɪɨɣɢɡɞɚɬ, 
1987. 
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