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ɉɚɬɟɧɬɵ ɊɎ; 
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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɇɚɫɵɛɭɥɥɢɧɚ Ⱥ.Ⱥ. ɧɚ ɬɟɦɭ: ɉɪɨɟɤɬɢ-

ɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɦɟɫɢɬɟɥɹ. 

Ɇɨɥɨɤɨ ɪɚɡɥɢɱɧɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɯɢɦɢɱɟ-

ɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɜ ɩɢɬɚɧɢɢ ɥɸɞɟɣ ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɤɨɪɨɜɶɟ ɦɨɥɨɤɨ. ȼ ɪɚɰɢɨɧɟ ɧɚɪɨɞɨɜ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɚɤɠɟ 

ɦɨɥɨɤɨ ɤɨɡ, ɨɜɟɰ, ɤɨɛɵɥɢɰ, ɜɟɪɛɥɸɞɢɰ, ɨɫɥɢɰ, ɛɭɣɜɨɥɢɰ, ɫɚɦɨɤ ɡɟɛɭ, ɹɤɚ, ɫɟɜɟɪɧɨɝɨ 

ɨɥɟɧɹ ɢ ɬ.ɞ.. 

Ɇɨɥɨɱɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɜɵɩɭɫɤɚɟɬ ɤɨɪɨɜɶɟ ɦɨɥɨɤɨ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɟ, ɫɬɟ-

ɪɢɥɢɡɨɜɚɧɧɨɟ, ɬɨɩɥɟɧɨɟ, ɫɝɭɳɟɧɧɨɟ, ɫɭɯɨɟ. 

Ⱦɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ: 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ, ɫɬɚɬɢɱɟɫɤɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɉɪɨɟɤɬɢɪɨɜɚ-

ɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ. 

ȼɄɊ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИИ ɥɢɫɬɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ ɢ 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 5 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 

Ɂɚɩɢɫɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬ ИИИ ɪɢɫɭɧɤɨɜ, 

ИИИИ ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИИ ɧɚɢɦɟɧɨɜɚɧɢɣ. 
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TСО pЮЫpШЬО ШП ЭСТЬ ПТЧКХ qЮКХТПТМКЭТШЧ аШЫФ ТЬ DОЬТРЧ ШП ЭСО ЭОМСЧШХШРТМКХ ХТЧО ШП 

pЫШМОЬЬТЧР ШП ЦТХФ. 

VKR МШЧЬТЬЭЬ ШП ЭСО ОбpХКЧКЭШЫв ЧШЭО ШЧ ИИИ ЬСООЭЬ ШП ЭСО ЭвpОаЫТЭЭОЧ ЭОбЭ КЧН К 

РЫКpСТМ pКЫЭ ШЧ 5 ЬСООЭЬ ШП ЭСО A1 ПШЫЦКЭ. 
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ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ           7 

1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ      8 

2.ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ       20 

2.1 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɚɩɩɚɪɚɬɚ        20 

2.2 Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ       21 

2.3 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ     25 

2.4 ɉɪɨɞɭɤɬɨɜɵɣ ɪɚɫɱɟɬ ɞɥɹ ɩɢɬɶɟɜɨɝɨ ɦɨɥɨɤɚ ɫ ɦ. ɞ. ɠ.3,2%   27 

3.ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ       30 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɚɩɩɚɪɚɬɚ       30 

3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ        31 

3.3 ȻȿɁɈɉȺɋɌɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ    41 

3.3.1 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɨɯɪɚɧɵ ɬɪɭɞɚ    41 

3.3.2 Ɋɚɫɱɟɬ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ      42 

3.3.3 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɫɦɟɫɢɬɟɥɹ           43 

3.3.4. Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ     44 

3.4 ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ       45 

3.4.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  

ɫɦɟɫɢɬɟɥɹ           45 

ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə        51 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɈɃ ɅɂɌȿɊȺɌɍɊɕ     52 

ɋɉȿɐɂɎɂɄȺɐɂɂ          53 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ȼȼȿȾȿɇɂȿ 

 
Ɇɨɥɨɤɨ - ɩɪɨɞɭɤɬ ɩɢɬɚɧɢɹ, ɧɚɢɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɣ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ. ɐɟɧ-

ɧɨɫɬɶ ɦɨɥɨɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɞɟɚɥɶɧɨɣ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ. 

Ɇɨɥɨɱɧɵɟ ɩɪɨɞɭɤɬɵ ɢɝɪɚɸɬ ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɜ ɩɢɬɚɧɢɢ ɱɟɥɨɜɟɤɚ, ɫɧɚɛɠɚɹ ɨɪɝɚɧɢɡɦ 

ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɡɞɨɪɨɜɶɹ ɷɥɟɦɟɧɬɚɦɢ. Ɇɨɥɨɤɨ - ɧɚɢɦɟɧɟɟ ɡɚɦɟɧɢɦɵɣ ɩɪɨɞɭɤɬ, 

ɨɫɨɛɟɧɧɨ ɞɥɹ ɞɟɬɫɤɨɝɨ ɩɢɬɚɧɢɹ. 

Ɇɨɥɨɤɨ ɪɚɡɥɢɱɧɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɯɢɦɢɱɟ-

ɫɤɨɦɭ ɫɨɫɬɚɜɭ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɜ ɩɢɬɚɧɢɢ ɥɸɞɟɣ ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɤɨɪɨɜɶɟ ɦɨɥɨɤɨ. ȼ ɪɚɰɢɨɧɟ ɧɚɪɨɞɨɜ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɚɤɠɟ 

ɦɨɥɨɤɨ ɤɨɡ, ɨɜɟɰ, ɤɨɛɵɥɢɰ, ɜɟɪɛɥɸɞɢɰ, ɨɫɥɢɰ, ɛɭɣɜɨɥɢɰ, ɫɚɦɨɤ ɡɟɛɭ, ɹɤɚ, ɫɟɜɟɪɧɨɝɨ 

ɨɥɟɧɹ. 

Ɇɨɥɨɱɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɜɵɩɭɫɤɚɟɬ ɤɨɪɨɜɶɟ ɦɨɥɨɤɨ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɟ, ɫɬɟ-

ɪɢɥɢɡɨɜɚɧɧɨɟ, ɬɨɩɥɟɧɨɟ, ɫɝɭɳɟɧɧɨɟ, ɫɭɯɨɟ. 

Ⱦɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ: 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ, ɫɬɚɬɢɱɟɫɤɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ. 

ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ: ɢɫɩɨɥɶɡɭ-

ɟɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɞɨɩɭɫɤɚɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɟɪɟɦɟɲɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɫ ɝɚɡɨɦ.  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɪɚɬɧɨɫɬɢ ɰɢɪɤɭ-

ɥɹɰɢɢ, ɬ. ɟ. ɨɬɧɨɲɟɧɢɹ ɩɨɞɚɱɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɤ ɨɛɴɟɦɭ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚ-

ɪɚɬɟ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɜɦɟɫɬɨ ɧɚɫɨɫɨɜ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɚɪɨɜɵɟ ɢɧɠɟɤɬɨɪɵ. 

ȼɫɟ ɩɟɪɟɦɟɲɢɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɩɢɳɟɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, 

ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɥɨɩɚɫɬɧɵɟ; ɬɭɪɛɢɧɧɵɟ ɢ ɩɪɨɩɟɥɥɟɪɧɵɟ; ɫɩɟɰɢɚɥɶ-

ɧɵɟ — ɜɢɧɬɨɜɵɟ, ɲɧɟɤɨɜɵɟ, ɥɟɧɬɨɱɧɵɟ, ɪɚɦɧɵɟ, ɧɨɠɟɜɵɟ ɢ ɞɪ., ɫɥɭɠɚɳɢɟ ɞɥɹ ɩɟ-

ɪɟɦɟɲɢɜɚɧɢɹ ɩɥɚɫɬɢɱɧɵɯ ɢ ɫɵɩɭɱɢɯ ɦɚɫɫ. 

 
 
 
 
 
 
 
 



1. ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 
  

ɋɬɚɬɢɱɟɫɤɨɟ ɫɦɟɲɢɜɚɧɢɟ ɠɢɞɤɨɫɬɟɣ ɧɟɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɝɚɡɚ ɫ ɠɢɞ-

ɤɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɬɚɬɢɱɟɫɤɢɯ ɫɦɟɫɢɬɟɥɹɯ ɡɚ ɫɱɟɬ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɫɦɟɲɢɜɚɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɬɚɬɢɱɟɫɤɢɟ ɫɦɟɫɢɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɟɪɟɞ ɪɟɚɤɬɨɪɨɦ, ɢɥɢ 

ɞɪɭɝɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɨɦ ɚɩɩɚɪɚɬɟ. 

ɉɪɨɫɬɟɣɲɢɦɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɫɦɟɫɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɫ ɜɢɧɬɨɜɵɦɢ 

ɜɫɬɚɜɤɚɦɢ ɪɚɡɥɢɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɫɬɚɬɢɱɟɫɤɢɯ ɫɦɟɫɢ-

ɬɟɥɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɝɚɡɚ ɢ ɠɢɞɤɨɫɬɢ, ɫ ɜɫɬɚɜɧɵɦɢ ɷɥɟɦɟɧ-

ɬɚɦɢ — ɪɚɡɧɨɡɚɤɪɭɱɟɧɧɵɦɢ ɩɥɚɫɬɢɧɚɦɢ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɫɬɵɤ ɜ ɤɨɪɩɭɫɟ ɫɦɟɫɢɬɟɥɹ. Ƚɟɨɦɟɬɪɢɹ ɨɬɞɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɭɝɥɨɦ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɡɚɤɪɭɱɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɨɬɧɨɲɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɢ 

ɞɥɢɧɵ. Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɹɡɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬ ɨɬɧɨ-

ɲɟɧɢɹ ɜɹɡɤɨɫɬɟɣ ɫɦɟɲɢɜɚɟɦɵɯ ɠɢɞɤɨɫɬɟɣ: ɱɟɦ ɜɵɲɟ ɜɹɡɤɨɫɬɶ ɢ ɪɚɡɥɢɱɢɟ ɠɢɞɤɨ-

ɫɬɟɣ, ɬɟɦ ɛɨɥɶɲɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɷɥɟɦɟɧɬɨɜ. 

 
ɚ — ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɫ ɜɫɬɚɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 

(1 — ɮɥɚɧɟɰ; 2 — ɤɨɪɩɭɫ; 3 — ɫɦɟɲɢɜɚɸɳɢɟ ɷɥɟɦɟɧɬɵ); ɛ — ɷɦɭɥɶɫɨɪ 
Ɋɢɫɭɧɨɤ 1 - ɋɬɚɬɢɱɟɫɤɢɟ ɫɦɟɫɢɬɟɥɢ 

ɋɬɚɬɢɱɟɫɤɢɟ ɫɦɟɫɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɦɭɥɶɫɢɣ. ɇɚ ɪɢ-

ɫɭɧɨɤ 1 (ɛ) ɢɡɨɛɪɚɠɟɧ ɜɢɯɪɟɜɨɣ ɷɦɭɥɶɫɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɦɭɥɶɫɢɣ ɠɢɪɨɮɨɫɮɚɬɢɞ-

ɧɨɣ ɫɦɟɫɢ ɜ ɨɛɟɡɠɢɪɟɧɧɨɦ ɦɨɥɨɤɟ (ɡɚɦɟɧɢɬɟɥɶ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ). Ɉɧ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɧɨɫɬɶ ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,30 — 0,36 Ɇɉɚ, ɩɪɨɫɬ ɜ ɢɡ-



ɝɨɬɨɜɥɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɷɮɮɟɤɬɚ ɰɟɧɬɪɨɛɟɠɧɨɣ ɮɨɪɫɭɧɤɢ ɩɪɢ ɤɚɫɤɚɞɧɨɦ ɬɟɱɟɧɢɢ ɠɢɞɤɨɫɬɢ. ɉɨɥɭɱɚɟɦɚɹ 

ɷɦɭɥɶɫɢɹ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɞɨ 3 ɦɤɦ ɧɟ ɪɚɫɫɥɚɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 24 ɱ. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɬɢɩɨɜɨɝɨ ɫɦɟɫɢɬɟɥɹ ɫ ɩɟɪɟɦɟɲɢɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 

(ɪɢɫɭɧɨɤ 2) ɹɜɥɹɸɬɫɹ ɤɨɪɩɭɫ ɫ ɤɪɵɲɤɨɣ, ɩɪɢɜɨɞ ɢ ɦɟɲɚɥɤɢ. 

 
1 — ɩɪɢɜɨɞ; 2 — ɫɬɨɣɤɚ ɩɪɢɜɨɞɚ; 3 — ɭɩɥɨɬɧɟɧɢɟ; 4 — ɜɚɥ; 5 — ɤɨɪɩɭɫ; 6 — ɪɭ-

ɛɚɲɤɚ; 7 — ɨɬɪɚɠɚɬɟɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 
8 — ɦɟɲɚɥɤɚ; 9 — ɬɪɭɛɚ 

Ɋɢɫɭɧɨɤ 2 -  ɋɦɟɫɢɬɟɥɶ ɫ ɦɟɲɚɥɤɨɣ 

 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜɵɧɨɫɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɜɟɪɬɢɤɚɥɶ-

ɧɵɦ ɜɚɥɨɦ. Ȼɵɜɚɸɬ ɬɚɤɠɟ ɩɪɢɜɨɞɵ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɛɨɤɨɜɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 

ɜɚɥɚ. ȼɨɡɦɨɠɧɨ ɜɟɪɯɧɟɟ ɢ ɧɢɠɧɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɪɢɜɨɞɚ ɩɨ ɨɬɧɨɲɟ-

ɧɢɸ ɫɦɟɫɢɬɟɥɸ. 



ȼɚɥ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɜɚɥɨɦ ɪɟɞɭɤɬɨɪɚ ɱɚɳɟ ɜɫɟɝɨ 

ɩɪɨɞɨɥɶɧɨ-ɪɚɡɴɟɦɧɨɣ ɢɥɢ ɡɭɛɱɚɬɨɣ ɦɭɮɬɨɣ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɨɩɨɪɨɣ ɜɚɥɚ ɹɜɥɹɟɬɫɹ 

ɩɨɞɲɢɩɧɢɤ ɪɟɞɭɤɬɨɪɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɦɟɲɚɥɤɢ ɜɨɡɧɢɤɚɸ ɤɪɭɬɹɳɢɟ ɤɨɥɟɛɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɧɚɝɪɭɡɨɤ ɧɚ ɤɨɧɫɨɥɶɧɵɣ ɤɨɧɟɰ ɜɚɥɚ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɢ ɩɨɜɵɲɟɧɢɹ ɧɚ-

ɞɟɠɧɨɫɬɢ ɜ ɪɟɚɤɬɨɪɚɯ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸ ɤɨɧɰɟɜɨɣ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɨɞ-

ɲɢɩɧɢɤ. 

ɉɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɩɥɚɫɬɢɱɧɵɯ ɦɚɫɫ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɯɥɟɛɨɩɟɤɚɪɧɨɦ, ɦɚɤɚ-

ɪɨɧɧɨɦ ɢ ɤɨɧɞɢɬɟɪɫɤɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɧɟ ɬɨɥɶɤɨ ɫɦɟɲɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨ-

ɧɟɧɬɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɬɟɫɬɨ ɪɚɡɦɢɧɚɟɬɫɹ, ɧɚɫɵɳɚɟɬɫɹ ɜɨɡɞɭɯɨɦ ɢ ɩɪɢɨɛɪɟɬɚɟɬ ɨɩɪɟɞɟ-

ɥɟɧɧɵɟ ɫɜɨɣɫɬɜɚ. 

ɉɪɨɰɟɫɫ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɦɟɫɢɬɟɥɹɯ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɢ ɧɟɩɪɟ-

ɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɟɪɟɦɟɲɢɜɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

— ɪɚɦɧɵɦɢ, ɲɧɟɤɨɜɵɦɢ ɥɟɧɬɨɱɧɵɦɢ ɦɟɲɚɥɤɚɦɢ (ɪɢɫɭɧɨɤ 3). ɋɦɟɫɢɬɟɥɢ ɦɨɝɭɬ 

ɢɦɟɬɶ ɦɟɫɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɶɸ. 

 
Ɋɢɫɭɧɨɤ 3 -  ɋɯɟɦɵ ɲɧɟɤɨɜɵɯ (ɚ) ɢ ɥɟɧɬɨɱɧɵɯ (ɛ, ɜ) ɦɟɲɚɥɨɤ 

 

Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɷɥɚɫɬɢɱɧɨ-ɭɩɪɭɝɢɯ ɦɚɫɫ (ɩɲɟɧɢɱɧɨɟ ɬɟɫɬɨ) ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 

ɩɪɢɦɟɧɹɸɬ ɫɦɟɫɢɬɟɥɢ ɫ ɞɜɭɦɹ ɦɟɫɢɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜɪɚɳɚɸɳɢɦɢɫɹ ɧɚɜɫɬɪɟ-

ɱɭ ɞɪɭɝ ɞɪɭɝɭ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ. 

Ⱦɥɹ ɫɦɟɲɢɜɚɧɢɹ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɢɳɟɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɢɫɩɨɥɶɡɭɸɬ 

ɫɦɟɫɢɬɟɥɢ ɤɚɤ ɪɚɛɨɬɚɸɳɢɟ ɜ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɚɤ ɢ ɫɩɟɰɢɚɥɶɧɨ 

ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɟ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟ-

ɫɤɢɦ ɫɨɫɬɚɜɨɦ ɩɥɨɬɧɨɫɬɶɸ, ɩɪɨɱɧɨɫɬɶɸ, ɮɢɡɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɫɜɨɣɫɬ-

ɜɚɦɢ. 



Ɉɛɳɢɣ ɜɢɞ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɬɭɪɛɨɫɦɟɫɢɬɟɥɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 

4. Ɉɧ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɯ, ɜɹɡɤɢɯ ɢ ɠɢɞɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɫɥɭɠɢɬ ɞɥɹ ɝɨɦɨɝɟɧɢɡɚɰɢɢ ɫɦɟɫɢ, ɚ ɜɬɨɪɚɹ — ɞɥɹ ɟɟ ɨɯɥɚɠɞɟɧɢɹ. 

Ⱦɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɩɵɥɢ ɧɚ ɤɪɵɲɤɟ ɭɫɬɚɧɨɜɥɟɧ ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ. ȼ ɫɦɟɫɢɬɟɥɟ ɜɪɚ-

ɳɚɟɬɫɹ ɫɤɨɪɨɫɬɧɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɪɨɬɨɪ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪɟɯɥɨɩɚɫɬɧɨɣ ɦɟɲɚɥɤɢ 

ɢ ɤɨɦɛɢɧɚɰɢɢ ɧɨɠɟɣ. 

Ƚɨɬɨɜɚɹ ɨɯɥɚɠɞɟɧɧɚɹ ɫɦɟɫɶ ɜɵɝɪɭɠɚɟɬɫɹ ɱɟɪɟɡ ɧɢɠɧɢɣ ɡɚɬɜɨɪ, ɭɩɪɚɜɥɹɟɦɵɣ 

ɩɧɟɜɦɨɰɢɥɢɧɞɪɨɦ. ɋɦɟɫɢɬɟɥɶɧɵɟ ɪɨɬɨɪɵ ɩɪɢɜɨɞɹɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟ-

ɥɹɦɢ ɱɟɪɟɡ ɪɟɦɟɧɧɭɸ ɩɟɪɟɞɚɱɭ. 

 
1 — ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 2 — ɪɨɬɨɪ; 3 — ɨɛɨɝɪɟɜɚɟɦɚɹ ɪɭɛɚɲɤɚ; 4 — ɞɟɮɥɟɤɬɨɪ; 5 — 
ɮɢɥɶɬɪ; 6 — ɩɨɜɨɪɨɬɧɚɹ ɤɪɵɲɤɚ; 7 — ɩɟɪɟɞɚɬɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 8 — ɨɯɥɚɠɞɚɟɦɵɟ 

ɫɟɝɦɟɧɬɵ; 9 — ɩɟɪɟɦɟɲɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ  
Ɋɢɫɭɧɨɤ 4 -  Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɬɭɪɛɨɫɦɟɫɢɬɟɥɶ 

 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɦɟɫɢɬɟɥɟɣ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧɧɵɦ ɫɥɨɟɦ ɨɫɧɨɜɚɧ ɧɚ ɩɫɟɜɞɨ-

ɨɠɢɠɟɧɢɢ ɫɦɟɲɢɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɵɫɬɪɨɜɪɚɳɚɸɳɢɢɦɫɹ ɪɨɬɨɪɨɦ (ɱɚɫɬɨɬɚ ɜɪɚ-

ɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫɦɟɫɢɬɟɥɟɣ ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ ɢ ɨɛɴɟɦɨɜ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 300 ɞɨ 

3000 ɦɢɧ-1). ɉɪɢ ɜɪɚɳɟɧɢɢ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɦɚɬɟɪɢɚɥ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɤ ɫɬɟɧɤɟ ɫɦɟɫɢ-



ɬɟɥɹ ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɜɟɪɯ, ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɧɬɭɪ. ȼɨɫɯɨɞɹ-

ɳɢɣ  ɩɨɬɨɤ ɦɚɬɟɪɢɚɥɚ ɜɞɨɥɶ ɫɬɟɧɨɤ ɩɪɟɩɹɬɫɬɜɭɟɬ ɧɚɥɢɩɚɧɢɸ ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ 

ɫɬɟɧɤɭ. Ɋɚɛɨɱɢɣ ɨɪɝɚɧ ɜɵɩɨɥɧɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɟ ɨɛɪɚɡɨɜɵɜɚɥɢɫɶ ɡɚɫɬɨɣ-

ɧɵɟ ɡɨɧɵ. ȿɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɚɦɨɨɱɢɳɟɧɢɟ ɥɨɩɚɬɨɤ ɪɨɬɨɪɚ. Ʉɚɤ ɩɪɚɜɢ-

ɥɨ, ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɫɨɫɬɨɢɬ ɢɡ 2- ɢɥɢ 3-ɪɹɞɧɵɯ ɧɨɠɟɜɵɯ ɥɨɩɚɫɬɟɣ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɢɥɢ ɡɚɝɧɭɬɵɯ ɜɜɟɪɯ. 

Ɍɢɯɨɯɨɞɧɵɟ ɫɦɟɫɢɬɟɥɢ (ɥɟɧɬɨɱɧɵɟ, ɥɨɩɚɫɬɧɵɟ, ɲɧɟɤɨɜɵɟ ɢ ɫ ɩɫɟɜɞɨɨɠɢɠɟɧ-

ɧɵɦ ɫɥɨɟɦ) ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɫɵɩɭɱɢɯ ɢ ɜɥɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɦɟɸɬ ɰɢɥɢɧɞɪɢɱɟ-

ɫɤɭɸ ɢɥɢ ɤɨɪɵɬɨɨɛɪɚɡɧɭɸ ɮɨɪɦɭ ɢ ɡɚɤɪɵɜɚɸɬɫɹ ɫ ɬɨɪɰɨɜ ɢ ɫɜɟɪɯɭ ɤɪɵɲɤɚɦɢ. 

ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɫɦɟɫɢɬɟɥɹ ɪɚɫɩɨɥɨɠɟɧ ɜɚɥ ɫ ɩɥɨɫɤɢɦɢ ɥɟɧɬɨɱɧɵɦɢ ɫɩɢɪɚɥɶɧɵɦɢ 

ɥɨɩɚɫɬɹɦɢ, ɧɚ ɤɨɬɨɪɵɯ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫɞɟɥɚɧɵ ɥɟɜɚɹ 

ɢ ɩɪɚɜɚɹ ɧɚɜɢɜɤɢ. ȼ ɥɟɧɬɨɱɧɵɯ ɫɦɟɫɢɬɟɥɹɯ ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɫɦɟɫɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɥɟɧɬ. Ɉɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɧɚɪɭɠɧɨɣ ɥɟɧɬɵ ɫɨɫɬɚɜɥɹɟɬ 

1,2 ɦ/ɫ. ɉɪɢɜɨɞ ɜɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɤɥɢɧɨɪɟɦɟɧɧɭɸ ɩɟɪɟɞɚɱɭ. 

ɉɚɬɟɧɬ №2220765 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɟ-

ɫɟɣ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɩɢɳɟɜɨɣ, ɯɢɦɢɱɟɫɤɨɣ ɢ ɞɪɭ-

ɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɐɟɧɬɪɨɛɟɠɧɵɣ ɫɦɟɫɢɬɟɥɶ ɫɨɞɟɪɠɢɬ ɜɟɪɬɢɤɚɥɶɧɵɣ 

ɤɨɧɢɱɟɫɤɢɣ ɤɨɪɩɭɫ, ɩɪɢɟɦɧɨ-ɧɚɩɪɚɜɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɤɪɵɲɤɭ 

ɫ ɡɚɝɪɭɡɨɱɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ ɞɥɹ ɩɨɞɚɱɢ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɩɥɨɲɧɨɣ ɢ ɩɨɥɵɣ 

ɩɪɢɜɨɞɧɵɟ ɜɚɥɵ. ɇɚ ɷɬɢɯ ɜɚɥɚɯ ɤɨɧɰɟɧɬɪɢɱɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɦɟɧɶɲɢɦɢ ɨɫɧɨɜɚɧɢɹɦɢ 

ɜɧɢɡ ɩɨɥɵɟ ɬɨɧɤɨɫɬɟɧɧɵɟ ɭɫɟɱɟɧɧɵɟ ɤɨɧɭɫɵ - ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ, ɤɨɬɨɪɵɟ ɜɪɚ-

ɳɚɸɬɫɹ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɦɟɫɢɬɟɥɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚ-

ɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɞɜɢɠɟɧɢɹ ɨɩɟɪɟɠɚɸɳɢɯ ɢ ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɪɚɡɪɟɠɟɧɧɵɯ ɩɨɬɨɤɨɜ, ɚ 

ɬɚɤɠɟ ɨɛɪɚɬɧɭɸ ɪɟɰɢɪɤɭɥɹɰɢɸ. Ⱦɜɢɠɟɧɢɟ ɨɩɟɪɟɠɚɸɳɢɯ ɩɨɬɨɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɛɥɚ-

ɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɭɫɚ ɞɜɭɯ ɪɹɞɨɜ ɨɤɨɧ. Ɉɛɪɚɬɧɚɹ ɪɟ-

ɰɢɪɤɭɥɹɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɧɚ ɜɟɪɲɢɧɟ ɜɧɟɲɧɟɝɨ ɤɨɧɭɫɚ ɬɨɪɨɨɛ-

ɪɚɡɧɨɝɨ ɨɬɪɚɠɚɬɟɥɹ. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɦɟɫɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɜɪɚɳɟɧɢɹ ɜɧɟɲ-

ɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɭɫɨɜ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 



Ⱦɚɧɧɚɹ ɦɚɲɢɧɚ ɢɦɟɟɬ ɨɬɧɨɲɟɧɢɟ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɛɟɫɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ ɢɯ ɫɵɩɭɱɟɝɨ ɫɵɪɶɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ 

ɧɟ ɬɨɥɶɤɨ ɩɢɳɟɜɨɣ, ɧɨ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɣ ɦɚɲɢɧɵ (ɪɢɫɭɧɨɤ 5) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɪɩɭɫ ɤɨɧɢɱɟɫɤɨɣ 

ɮɨɪɦɵ 1, ɩɪɢёɦɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 2, ɤɪɵɲɤɢ 3, ɡɚɝɪɭɡɨɱɧɵɟ ɩɚɬ-

ɪɭɛɤɢ 4, ɩɨɥɵɣ ɜɚɥ 5, ɤɨɧɭɫ 6, ɬɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɧɚɥɢɱɢɟ ɫɩɥɨɲɧɨɝɨ ɜɚɥɚ 7, ɬɨɧ-

ɤɨɫɬɟɧɧɨɝɨ ɤɨɧɭɫɚ 8, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɫɩɥɨɲɧɨɦ ɜɚɥɭ, ɬɨɪɨɨɛɪɚɡɧɨɝɨ ɨɬɪɚɠɚɬɟɥɹ 

9, ɨɤɨɧ ɨɬɪɚɠɚɬɟɥɹ 10, 11, ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ 12, ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɦɚɲɢɧɵ ɫɨ-

ɫɬɨɢɬ ɢɡ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 13 ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 14 ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚ-

ɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ 15, ɜɬɨɪɨɣ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 16 ɢ 

ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɪɟɞɭɤɬɨɪɚ 17. 

 
 

Ɋɢɫɭɧɨɤ 5 – ɐɟɧɬɪɨɛɟɠɧɵɣ ɫɦɟɫɢɬɟɥɶ ɩɚɬɟɧɬ №2220765 
 

ɐɟɧɬɪɨɛɟɠɧɵɣ ɫɦɟɫɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɋɵɩɭɱɢɟ ɤɨɦɩɨɧɟɧɬɵ ɞɨɡɚɬɨɪɚɦɢ ɩɨɞɚɸɬɫɹ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɵɟ ɩɚɬɪɭɛɤɢ 4 ɢ 

ɩɨɩɚɞɚɸɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɟɦɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 2, ɨɬɤɭɞɚ ɪɚɜɧɨ-

ɦɟɪɧɨ ɫɫɵɩɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɭɫɚ 6, ɝɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɢɧɟɪ-

ɰɢɢ ɪɚɫɬɟɤɚɸɬɫɹ ɩɨ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɬɪɚɟɤɬɨɪɢɹ ɩɨɬɨɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨ-

ɧɭɫɚ ɡɚɤɪɭɱɟɧɚ ɜ ɫɬɨɪɨɧɭ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɧɚɩɪɚɜɥɟɧɢɸ ɜɪɚɳɟɧɢɹ. ɉɨɬɨɤ, ɞɜɢɝɚ-

ɹɫɶ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ 6 ɢ ɞɨɫɬɢɝɧɭɜ ɨɤɨɧ 11, ɞɟɥɢɬɫɹ ɧɚ ɱɚɫɬɢ. Ɉɞɧɚ ɢɡ ɧɢɯ, ɱɟ-



ɪɟɡ ɧɢɠɧɢɣ ɪɹɞ ɨɤɨɧ, ɨɩɟɪɟɠɚɸɳɢɦ ɩɨɬɨɤɨɦ ɩɟɪɟɯɨɞɢɬ ɧɚ ɜɧɟɲɧɢɣ ɤɨɧɭɫ 8, ɩɪɢ 

ɷɬɨɦ ɦɚɬɟɪɢɚɥ ɡɚɤɪɭɱɢɜɚɟɬɫɹ ɜ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ. ɉɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ 8 ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɧɚɥɨɠɟɧɢɟ ɢ ɢɧ-

ɬɟɧɫɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɫ ɩɨɬɨɤɚɦɢ, ɩɪɢɲɟɞɲɢɦɢ ɱɟɪɟɡ ɜɬɨɪɨɣ ɪɹɞ ɨɤɨɧ 11 ɢ ɫ 

ɜɟɪɲɢɧɵ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɭɫɚ 6. Ɂɚɬɟɦ ɫɭɦɦɚɪɧɚɹ ɫɦɟɫɶ ɞɨɫɬɢɝɚɟɬ ɬɨɪɨɨɛɪɚɡɧɨɝɨ 

ɨɬɪɚɠɚɬɟɥɹ 9 ɢ ɩɨɜɬɨɪɧɨ ɞɟɥɢɬɫɹ ɧɚ ɱɚɫɬɢ: ɨɞɧɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɤɧɚ 10, ɪɚɫɩɨɥɨ-

ɠɟɧɧɵɟ ɧɚ ɨɬɪɚɠɚɬɟɥɟ, ɚ ɞɪɭɝɚɹ ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɣ ɤɨɧɭɫ 6, ɝɞɟ ɧɚɤɥɚɞɵ-

ɜɚɟɬɫɹ ɧɚ ɩɨɬɨɤ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɫɦɟɫɢɬɟɥɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɲɧɹɹ ɪɟɰɢɪɤɭɥɹɰɢɹ. ɋɦɟɫɶ, ɩɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɨɤɧɚ ɨɬɪɚɠɚɬɟɥɹ 

10, ɫɫɵɩɚɟɬɫɹ ɩɨ ɤɨɧɢɱɟɫɤɨɦɭ ɤɨɪɩɭɫɭ 1 ɢ ɜɵɜɨɞɢɬɫɹ ɢɡ ɫɦɟɫɢɬɟɥɹ. 

ɋɦɟɫɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɱɟɪɟɡ ɨɤɧɚ 11, ɪɚɫ-

ɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɭɫɚ 6, ɩɪɨɯɨɞɢɬ 50% ɜɯɨɞɧɨɝɨ ɩɨɬɨɤɚ. 

ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɲɢɪɢɧɵ ɨɤɨɧ ɤ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɧɢɦɢ, ɪɚɜɧɵɦ 

1:2. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɨɤɨɧ ɧɚ ɬɨɪɨɨɛɪɚɡɧɨɦ ɨɬɪɚɠɚɬɟɥɟ 9 ɜɥɢɹɟɬ ɧɚ ɜɟɥɢɱɢɧɭ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɛɪɚɬɧɨɣ ɪɟɰɢɪɤɭɥɹɰɢɢ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 

20%. ɉɨɷɬɨɦɭ ɲɢɪɢɧɚ ɨɤɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜ 3-3,5 ɪɚɡɚ ɛɨɥɶɲɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢ-

ɦɢ. 

ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɦɟɲɢɜɚɧɢɹ ɢ ɫɝɥɚɠɢɜɚɧɢɟ ɮɥɭɤɬɭɚɰɢɢ ɜɯɨɞɧɵɯ 

ɩɨɬɨɤɨɜ ɞɨɫɬɢɝɚɸɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɯ ɩɨ ɞɜɭɦ ɤɨɧɭɫɚɦ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɨɩɟɪɟɠɚɸɳɢɯ, ɩɟɪɟɤɪɟɳɢɜɚɸɳɢɯɫɹ ɪɚɡɪɟɠɟɧɧɵɯ ɩɨɬɨɤɨɜ ɦɚɬɟɪɢɚɥɚ, ɚ ɬɚɤɠɟ ɡɚ 

ɫɱɟɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɬɧɨɣ ɪɟɰɢɪɤɭɥɹɰɢɢ ɜ ɫɦɟɫɢɬɟɥɟ. 

ɉɚɬɟɧɬ №2195361 

ɂɡɨɛɪɟɬɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɪɚɫɬɜɨɪɨɜ ɫ ɝɚɡɚɦɢ, ɜ ɱɚɫɬɧɨ-

ɫɬɢ ɫ ɜɨɡɞɭɯɨɦ. ɋɦɟɫɢɬɟɥɶ ɜɤɥɸɱɚɟɬ ɫɦɟɫɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ, ɩɪɢɜɨɞɧɨɣ ɜɚɥ ɢ ɩɟɪɟ-

ɦɟɲɢɜɚɸɳɢɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɫ ɩɨɥɵɦɢ ɥɨɩɚɫɬɹɦɢ. ɉɟɪɟɦɟɲɢɜɚɸɳɢɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ 

ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɜɚɥɚ ɫɦɟɫɢɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɛɟɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɨɪɨɬɚ, ɧɨ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɴɟɦɚ ɧɚ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ. Ʉ ɜɚɥɭ ɫɦɟɫɢɬɟɥɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫ-

ɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɪɢɤɪɟɩɥɟɧɵ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɪɹɞɚɦɢ ɜ ɜɢɞɟ ɝɪɟɛɟɧɤɢ ɥɨɩɚ-

ɫɬɢ. Ʉɚɠɞɚɹ ɥɨɩɚɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜ ɫɟɱɟɧɢɢ ɫɤɨɛɨɨɛɪɚɡɧɵɣ ɩɪɨɮɢɥɶ ɫ ɧɚ-

ɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɪɚɫɫɟɤɚɸɳɟɣ ɪɚɫɬɜɨɪ, ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɨɛɟɫɩɟ-



ɱɢɜɚɸɳɟɣ ɜɜɨɞ ɜɨɡɞɭɯɚ ɜ ɪɚɫɬɜɨɪ. Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ, ɞɨɫɬɢɝɚɟɦɵɣ ɫ ɩɨɦɨɳɶɸ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ, ɷɬɨ ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, ɨɛɟɫɩɟ-

ɱɟɧɢɟ ɫɦɟɲɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɩɨɜɵɲɟɧɢɟ ɭɞɨɛɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɫɦɟɫɢɬɟɥɹ 

 
Ɋɢɫɭɧɨɤ 6 –ɋɦɟɫɢɬɟɥɶ ɩɚɬɟɧɬ №2195361 

ɋɦɟɫɢɬɟɥɶ ɫɨɞɟɪɠɢɬ ɫɦɟɫɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ 1 ɢ ɩɪɢɜɨɞɧɨɣ ɜɚɥ 2, ɢɦɟɸɳɢɣ ɜ 

ɫɟɱɟɧɢɢ ɩɹɬɢ- ɢɥɢ ɲɟɫɬɢɝɪɚɧɧɢɤ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɛɟɡ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɨɪɨɬɚ ɫ ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɳɢɦ ɜɧɭɬɪɟɧɧɢɦ ɫɟɱɟɧɢɟɦ ɜɚɥɚ 3 ɫɦɟɫɢɬɟɥɹ. Ʉ ɜɚɥɭ 3 ɫɦɟɫɢɬɟɥɹ ɪɹɞɚɦɢ 

ɜ ɜɢɞɟ ɝɪɟɛɟɧɤɢ ɩɪɢɤɪɟɩɥɟɧɵ ɥɨɩɚɫɬɢ 4 ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɞɢɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɹɞɨɜ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɨɬ ɞɜɭɯ ɞɨ ɲɟɫɬɢ 

ɢ ɛɨɥɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɫɦɟɫɢɬɟɥɹ. Ⱦɢɫɬɚɧɰɢɹ ɦɟɠɞɭ ɛɨɤɨɜɵɦɢ ɩɨɜɟɪɯ-

ɧɨɫɬɹɦɢ ɥɨɩɚɫɬɟɣ 4 ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ, ɱɬɨ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɡɚɜɢɫɢɦɨ-

ɫɬɢ ɨɬ ɜɹɡɤɨɫɬɢ ɪɚɫɬɜɨɪɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɫɦɟɫɢɬɟɥɹ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɜɟɪɬɢɤɚɥɶɧɵɦ, ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɵɦ ɢɥɢ ɧɚɤɥɨɧɧɵɦ. 

Ʉɚɠɞɚɹ ɥɨɩɚɫɬɶ 4, ɩɪɢɤɪɟɩɥɟɧɧɚɹ ɛɨɥɟɟ ɲɢɪɨɤɢɦ ɬɨɪɰɨɦ ɤ ɜɚɥɭ 3 ɫɦɟɫɢɬɟɥɹ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜ ɫɟɱɟɧɢɢ ɫɤɨɛɨɨɛɪɚɡɧɵɣ ɩɪɨɮɢɥɶ ɫ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 5, 



ɪɚɫɫɟɤɚɸɳɟɣ ɪɚɫɬɜɨɪ, ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 6, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɜɨɞ ɜɨɡɞɭɯɚ 

ɜ ɪɚɫɬɜɨɪ (ɫɦ. ɮɢɝ.4). 

ɇɢɠɧɢɟ ɜ ɪɹɞɭ ɥɨɩɚɫɬɢ (ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɜɚɥɚ) ɜɵɩɨɥɧɟɧɵ 

ɩɨɥɭɞɭɝɚɦɢ ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɨɛɴɟɦɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɜɵɝɪɭɡɤɢ ɪɚɫɬɜɨɪɚ 

(ɫɦ. ɮɢɝ.3). 

Ɋɚɛɨɬɚɟɬ ɫɦɟɫɢɬɟɥɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 2 

ɫɨɜɦɟɫɬɧɨ ɫ ɜɚɥɨɦ 3, ɥɨɩɚɫɬɢ 4 ɫɜɨɟɣ ɩɟɪɟɞɧɟɣ ɝɪɚɧɶɸ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 5 

ɪɚɫɫɟɤɚɸɬ ɪɚɫɬɜɨɪ, ɚ ɜ ɬɵɥɶɧɨɣ ɱɚɫɬɢ ɥɨɩɚɫɬɟɣ ɫɨɡɞɚɟɬɫɹ ɪɚɡɪɟɠɟɧɢɟ. ɉɨɞ ɞɟɣɫɬɜɢ-

ɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɪɚɫɬɜɨɪ ɫɬɟɤɚɟɬ ɫ ɥɨɩɚɫɬɟɣ ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɨɡ-

ɞɚɟɬ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɬɟɧɤɢ ɫɦɟɫɢɬɟɥɹ, ɩɨɞɧɢɦɚɹɫɶ ɜɨ ɜɪɚɳɟɧɢɢ ɩɨ ɫɬɟɧɤɚɦ 

ɜɜɟɪɯ ɜ ɡɨɧɭ ɩɨɧɢɠɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɨɡɜɪɚɳɚɹɫɶ ɩɨ ɫɨɡɞɚɜɚɟɦɨɦɭ ɜɨɡɞɭɲɧɨɦɭ 

ɫɬɨɥɛɭ ɤ ɰɟɧɬɪɭ ɫɦɟɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ƚɪɟɛɟɧɱɚɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɱɟɝɨ ɨɪ-

ɝɚɧɚ ɫɦɟɫɢɬɟɥɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɥɨɩɚɫɬɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɯɨ-

ɠɞɟɧɢɟ ɪɚɫɬɜɨɪɚ ɦɟɠɞɭ ɥɨɩɚɫɬɹɦɢ ɜ ɫɭɠɚɸɳɢɯɫɹ ɤɚɧɚɥɚɯ ɢ ɫɨɡɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ ɧɚ ɪɚɫɬɜɨɪ ɢ ɬɭɪɛɭɥɟɧɬɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɩɪɢ ɫɪɵɜɟ ɩɨɬɨɤɚ ɫ ɬɵɥɶɧɨɣ 

ɱɚɫɬɢ ɥɨɩɚɫɬɢ. ɉɨɥɨɫɬɶ 6 ɜɧɭɬɪɢ ɥɨɩɚɫɬɢ 4 ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɜɨɞ ɜɨɡɞɭɯɚ ɡɚ ɫɱɟɬ ɪɚɡ-

ɪɟɠɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɪɢ ɨɛɬɟɤɚɧɢɢ ɥɨɩɚɫɬɢ ɪɚɫɬɜɨɪɨɦ. 

ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɧɚɤɥɨɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 2, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɫɬɭ-

ɩɚɬɟɥɶɧɨɦ ɢɥɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɥɨɩɚɫɬɟɣ 4 ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɪɟ-

ɠɟɧɢɟ ɜ ɡɚɞɧɢɯ ɜɨɝɧɭɬɵɯ ɱɚɫɬɹɯ ɥɨɩɚɫɬɟɣ ɞɥɹ ɡɚɛɨɪɚ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜɨɡɞɭɯɚ (ɝɚ-

ɡɚ) ɫ ɪɚɫɬɜɨɪɨɦ, ɧɚɩɪɢɦɟɪ ɜɯɨɞɚ ɥɨɩɚɫɬɟɣ ɢɡ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɜ ɪɚɫɬɜɨɪ ɫ ɜɵɫɨɤɨɣ ɱɚɫ-

ɬɨɬɨɣ ɰɢɤɥɨɜ. 

ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɤɨɦɩɨɧɨɜɤɢ ɫɦɟɫɢɬɟɥɹ ɢ ɥɨɩɚɫɬɟɣ ɡɚɜɢɫɢɬ ɨɬ ɨɛɥɚɫɬɢ ɩɪɢɦɟ-

ɧɟɧɢɹ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɰɟɫɫɚ, ɫɨɫɬɚɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɧɟɱɧɨɦɭ ɩɪɨ-

ɞɭɤɬɭ. 

ɉɚɬɟɧɬ №2389686 

ɂɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɞɥɹ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɫɨɞɟɪɠɢɬ ɛɭɧɤɟɪ, ɪɚɛɨɱɭɸ 

ɤɚɦɟɪɭ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɭɡɟɥ, ɫɨɞɟɪɠɚɳɢɣ ɫɬɚɰɢɨɧɚɪɧɵɣ ɧɨɠ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ 

ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ ɪɨɬɚɰɢɨɧɧɵɣ ɧɨɠ. ɉɨɞ ɪɨɬɚɰɢɨɧɧɵɦ ɧɨɠɨɦ ɧɚ ɟɞɢɧɨɦ ɫ ɧɢɦ ɜɚɥɭ 

ɭɫɬɚɧɨɜɥɟɧɚ ɤɪɵɥɶɱɚɬɤɚ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ, ɫɨɨɛɳɟɧɧɚɹ ɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ 



ɤɨɧɬɭɪɨɦ. ɉɨɫɥɟɞɧɢɣ ɜɤɥɸɱɚɟɬ ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɡɚɩɨɪɧɨ-

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɚɪɦɚɬɭɪɭ. Ɋɚɛɨɱɚɹ ɤɚɦɟɪɚ ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɚɳɟɧɚ ɫɴɟɦɧɵɦ ɪɚɡ-

ɜɢɯɪɢɬɟɥɟɦ ɩɨɬɨɤɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɲɢɪɟɧɢɟ ɬɟɯ-

ɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɡɦɟɥɶɱɢɬɟɥɹ-ɫɦɟɫɢɬɟɥɹ, ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɨɥɭ-

ɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

 
Ɋɢɫɭɧɨɤ 6 – ɂɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɩɚɬɟɧɬ №2389686 

 

ɂɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ 1 ɫ ɨɩɨɪɚɦɢ 2, ɞɜɢɝɚɬɟɥɶ 3 (ɧɚɩɪɢ-

ɦɟɪ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ), ɛɭɧɤɟɪ 4 ɫɨ ɫɴɟɦɧɵɦ ɪɚɡɜɢɯɪɢɬɟɥɟɦ ɩɨɬɨɤɚ 5, ɪɚɛɨɱɭɸ ɤɚ-

ɦɟɪɭ 6, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɢɬ ɢɡɦɟɥɶɱɚɸɳɢɣ ɭɡɟɥ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɷɥɟɤɬɪɨ-

ɞɜɢɝɚɬɟɥɹ 3, ɩɭɫɤɨɜɭɸ ɚɩɩɚɪɚɬɭɪɭ (ɧɟ ɩɨɤɚɡɚɧɚ). ɂɡɦɟɥɶɱɚɸɳɢɣ ɭɡɟɥ ɜɵɩɨɥɧɟɧ ɜ 

ɜɢɞɟ ɪɨɬɚɰɢɨɧɧɨɝɨ 7 ɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 8 ɧɨɠɟɣ. Ɋɚɛɨɱɚɹ ɱɚɫɬɶ ɪɨɬɚɰɢɨɧɧɨɝɨ ɧɨɠɚ 7 

ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɟɝɨ ɩɟɪɢɮɟɪɢɢ ɧɚɤɥɨɧɧɵɯ ɩɚɡɨɜ ɫ ɪɟɠɭɳɢɦɢ 

ɤɪɨɦɤɚɦɢ ɢ ɫɤɜɨɡɧɨɝɨ ɤɥɢɧɨɜɨɝɨ ɩɚɡɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɧɚɤɥɨɧɧɵɦɢ ɩɚɡɚɦɢ 

ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɧɨɠɚ 8. 

ɉɨɞ ɪɨɬɚɰɢɨɧɧɵɦ ɧɨɠɨɦ 7 ɧɚ ɨɞɧɨɦ ɫ ɧɢɦ ɩɪɢɜɨɞɧɨɦ ɜɚɥɭ 9 ɭɫɬɚɧɨɜɥɟɧɚ 

ɤɪɵɥɶɱɚɬɤɚ 10, ɤɨɬɨɪɚɹ ɜɦɟɫɬɟ ɫ ɫɢɫɬɟɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɡɚɩɨɪɧɨ-

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɜɯɨɞɢɬ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɨɧɬɭɪ. ɋɢɫɬɟɦɚ ɬɪɭɛɨ-



ɩɪɨɜɨɞɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ 11, ɜɵɯɨɞɹɳɢɣ ɢɡ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ 6. 

ɗɬɨɬ ɩɚɬɪɭɛɨɤ 11 ɫɨɟɞɢɧɟɧ ɫ ɬɪɨɣɧɢɤɨɦ 12, ɨɞɢɧ ɤɨɧɟɰ ɤɨɬɨɪɨɝɨ ɱɟɪɟɡ ɲɚɪɨɜɨɣ 

ɤɪɚɧ 13 ɫɨɟɞɢɧɟɧ ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 14, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɛɭɧɤɟɪ 4, ɚ ɱɟɪɟɡ ɤɪɚɧ 15 - 

ɫɨ ɫɥɢɜɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 16. 

Ʉɨɪɩɭɫ 1 ɢɡɦɟɥɶɱɢɬɟɥɹ-ɫɦɟɫɢɬɟɥɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɟɪɯɧɸɸ 17 ɢ ɧɢɠɧɸɸ 18 

ɨɩɨɪɧɵɟ ɩɥɢɬɵ. ɇɚ ɜɟɪɯɧɟɣ ɩɥɢɬɟ ɡɚɤɪɟɩɥɟɧɵ ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ 6, ɩɨɞɲɢɩɧɢɤɨɜɵɣ 

ɤɨɪɩɭɫ 19, ɩɪɢɜɨɞɧɨɣ ɜɚɥ 9, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɪɨɬɚɰɢɨɧɧɵɣ ɧɨɠ 7. ȼɚɥ 9 ɨɫ-

ɧɚɳɟɧ ɤɥɢɧɨɪɟɦɟɧɧɵɦ ɲɤɢɜɨɦ. Ʉ ɧɢɠɧɟɣ ɩɥɢɬɟ 18 ɤɪɟɩɹɬɫɹ ɞɜɢɝɚɬɟɥɶ 3 ɫɨ ɲɤɢɜɨɦ 

ɢ ɧɚɬɹɠɧɨɣ ɪɨɥɢɤ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɞɜɢɝɚɬɟɥɹ 3 ɤ ɢɡɦɟɥɶɱɚɸɳɟɦɭ ɭɡɥɭ ɫɥɭ-

ɠɢɬ ɤɥɢɧɨɜɨɣ ɪɟɦɟɧɶ. 

ɂɡɦɟɥɶɱɢɬɟɥɶ-ɫɦɟɫɢɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɩɢɳɟɜɵɯ 

ɩɪɨɞɭɤɬɨɜ: ɫɨɟɜɨɝɨ ɦɨɥɨɤɚ, ɫɝɭɳɟɧɧɨɝɨ ɦɨɥɨɤɚ, ɬɜɨɪɨɠɧɨɣ ɝɨɦɨɧɟɝɢɡɢɪɨɜɚɧɧɨɣ 

ɦɚɫɫɵ, ɫɥɢɜɨɱɧɨɝɨ ɦɚɫɥɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɧɚɩɨɥɧɢɬɟɥɹɦɢ, ɩɥɚɜɥɟɧɨɝɨ ɫɵɪɚ, ɦɚɣɨɧɟɡɚ, 

ɨɜɨɳɧɵɯ ɢ ɮɪɭɤɬɨɜɵɯ ɩɚɫɬ, ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɞɟɬɫɤɨɝɨ ɩɢɬɚɧɢɹ ɢ 

ɞɪ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɨɟɜɨɝɨ ɦɨɥɨɤɚ ɚɩɩɚɪɚɬ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɞɢɫɩɟɪɝɚɬɨɪɚ, 

ɷɤɫɬɪɚɤɬɨɪɚ ɢ ɷɦɭɥɶɝɚɬɨɪɚ. 

ɋɝɭɳɟɧɧɨɟ ɦɨɥɨɤɨ ɩɨɥɭɱɚɸɬ ɛɭɡɜɚɤɭɭɦɧɵɦ ɫɩɨɫɨɛɨɦ ɢɡ ɫɭɯɨɝɨ, ɰɟɥɶɧɨɝɨ ɢɥɢ 

ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ, ɫɚɯɚɪɚ, ɜɨɞɵ ɢ ɞɪɭɝɢɯ ɞɨɛɚɜɨɤ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɚɩɩɚɪɚɬ ɪɚɛɨ-

ɬɚɟɬ ɤɚɤ ɞɢɫɩɟɪɝɚɬɨɪ ɢ ɝɨɦɨɝɟɧɢɡɚɬɨɪ. Ɍɟ ɠɟ ɮɭɧɤɰɢɢ ɚɩɩɚɪɚɬ ɜɵɩɨɥɧɹɟɬ ɩɪɢ ɩɨɥɭ-

ɱɟɧɢɢ ɬɜɨɪɨɠɧɨɣ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɨɣ ɦɚɫɫɵ, ɩɥɚɜɥɟɧɨɝɨ ɫɵɪɚ, ɦɚɣɨɧɟɡɚ, ɨɜɨɳɧɵɯ 

ɢ ɮɪɭɤɬɨɜɵɯ ɩɸɪɟ ɢ ɞɪ. 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɨɟɜɨɝɨ ɦɨɥɨɤɚ ɪɚɡɦɨɱɟɧɧɭɸ ɫɨɸ ɡɚɝɪɭɠɚɸɬ ɜ ɛɭɧɤɟɪ ɢ ɡɚ-

ɥɢɜɚɸɬ ɜɨɞɨɣ ɜ ɩɪɨɩɨɪɰɢɢ 1: 10. ȼɤɥɸɱɚɸɬ ɩɪɢɜɨɞ. ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɥɶɱɟɧɢɟ. Ʉɥɢ-

ɧɨɜɨɣ ɩɚɡ ɫɬɪɢɠɟɬ ɜɨɥɨɤɧɚ, ɚ ɤɪɨɦɤɢ ɧɚɤɥɨɧɧɵɯ ɩɚɡɨɜ ɩɪɨɢɡɜɨɞɹɬ ɞɨɢɡɦɟɥɶɱɫɧɢɟ 

ɜɨɥɨɤɨɧ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜɵɦɵɜɚɧɢɟ ɛɟɥɤɚ ɢɡ ɪɚɡɦɨɥɚ. ɉɪɢ ɷɬɨɦ ɨɬɤɪɵɬ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɤɪɚɧ 13 ɢ ɡɚɤɪɵɬ ɫɥɢɜɧɨɣ 15, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɦɚ-

ɬɟɪɢɚɥ ɫɨɜɟɪɲɚɟɬ ɰɢɪɤɭɥɹɰɢɸ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ. ɋ ɩɨɦɨɳɶɸ ɪɟɮɪɚɤɬɨ-

ɦɟɬɪɚ ɛɟɪɟɬɫɹ ɩɪɨɛɚ ɧɚ ɫɨɞɟɪɠɚɧɢ ɛɟɥɤɚ. ɉɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨɞɟɪɠɚɧɢɹ ɛɟɥɤɚ ɬɪɟ-



ɛɨɜɚɧɢɹɦ ɨɬɤɪɵɜɚɸɬ ɤɪɚɧ 15 ɢ ɫɥɢɜɚɸɬ ɩɨɥɭɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟ-

ɪɚɛɨɬɤɢ - ɨɬɞɟɥɟɧɢɹ ɦɨɥɨɤɚ ɨɬ ɨɤɚɪɵ, ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɵɪɚ ɢ ɬ. ɞ. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɚɣɨɧɟɡɚ ɫɜɚɪɟɧɧɨɟ ɦɨɥɨɤɨ ɡɚɥɢɜɚɸɬ ɜ ɛɭɧɤɟɪ 4 ɩɪɢ ɬɟɦ-

ɩɟɪɚɬɭɪɟ ɨɤ. 90Шɋ. Ⱦɨɛɚɜɥɹɸɬ ɡɚɝɭɫɬɢɬɟɥɶ - ɦɨɞɢɮɢɤɚɰɢɸ ɤɪɚɯɦɚɥɚ. ȼ ɬɟɱɟɧɢɟ ɩɪɢ-

ɦɟɪɧɨ 5 ɦɢɧɭɬ ɰɢɪɤɭɥɹɰɢɢ ɫɪɚɛɚɬɵɜɚɟɬ ɡɚɝɭɫɬɢɬɟɥɶ. ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ 

ɰɢɪɤɭɥɹɰɢɢ ɞɨɛɚɜɥɹɸɬ ɪɚɫɬɢɬɟɥɶɧɨɟ ɦɚɫɥɨ, ɝɨɪɱɢɰɭ, ɭɤɫɭɫ. Ɂɚ ɫɱɟɬ ɞɟɣɫɬɜɢɹ ɤɚɜɢ-

ɬɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɥɭɱɚɟɬɫɹ ɨɞɧɨɪɨɞɧɚɹ ɝɭɫɬɚɹ ɦɚɫɫɚ. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɸɪɟ, ɬɜɨɪɨɝɚ, ɮɪɭɤɬɨɜɨɣ ɩɚɫɬɵ ɢɫɯɨɞɧɵɣ ɩɪɨɞɭɤɬ ɩɪɨɫɬɨ 

ɢɡɦɟɥɶɱɚɸɬ ɛɟɡ ɰɢɪɤɭɥɹɰɢɢ. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɝɭɳɟɧɧɨɝɨ ɦɨɥɨɤɚ ɛɟɪɭɬ ɫɭɯɨɟ ɦɨɥɨɤɨ, ɫɚɯɚɪ, ɜɨɞɭ. Ȼɟɡ-

ɜɚɤɭɭɦɧɵɦ ɫɩɨɫɨɛɨɦ ɡɚ ɫɱɟɬ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɨɥɭɱɚɸɬ ɦɟɥɤɨɞɢɫɩɟɪɫɢɨɧɧɭɸ ɫɦɟɫɶ. 

ɍɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɨɩɭɫɤɚɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɱɟ-

ɪɟɡ ɢɡɦɟɥɶɱɚɸɳɢɣ ɭɡɟɥ, ɞɨɛɢɜɚɹɫɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɞɢɫɩɟɪɝɚɰɢɢ ɢ ɝɨɦɨɝɟɧɢɡɚɰɢɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

2.1 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɚɩɩɚɪɚɬɚ 

 

ɉɪɢ ɬɟɩɥɨɨɛɦɟɧɟ ɦɟɠɞɭ ɝɪɟɸɳɢɦ ɩɚɪɨɦ ɢ ɠɢɞɤɨɫɬɶɸ ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɫɬɢ 

ɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɟɧɢ ɢ ɞɥɹ ɞɚɧɧɨɝɨ ɨɬɪɟɡɤɚ ɜɪɟɦɟɧɢ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɨɛɴɟɦɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɨɫɬɨɹɧɧɚ ɤɚɤ 

ɩɨ ɜɪɟɦɟɧɢ ɬɚɤ ɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɩɨɷɬɨɦɭ ɫɪɟɞɧɸɸ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 

ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɤɚɤ ɞɥɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 0,25 Ɇɉɚ – Эɤ =127,4 ɋ. 

Ɋɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɩɪɨɰɟɫɫɚ. 

ΔЭɛ = Эɤ – Э2ɧ  = 127,4 – 15 = 112,4 ºɋ 

ΔЭɦ = Эɤ – Э2ɤ  = 127,4 – 80 = 47,4 ºɋ 

Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ΔЭɛ/ΔЭɦ  = 112,4/47,4 = 2,37 > 2,   ɬɨ 

ɋɪɟɞɧɹɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ: 

ΔЭɫɪ = (ΔЭɛ – ΔЭɦ)/ХЧ(ΔЭɛ/ΔЭɦ) =  (112,4 – 47,4)/ХЧ(112,4/47,4) =  75,3 ºɋ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ: 

Э2ɫɪ = Эɤ  –  ΔЭɫɪ = 112,4 – 75,3 = 37,1 ºC. 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɚɩɩɚɪɚɬɚ: 

Q = DЫ = 1,03ДG2М2(Э2ɤ - Э2ɧ) + GɚМɚ(Эɚɤ - Эɚɧ) + GɪМɪ(Эɪɤ - Эɪɧ)Ж, 

ɝɞɟ D – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, 

  Ы = 2181 ɤȾɠ/ɤɝ – ɬɟɩɥɨɬɚ ɤɨɧɞɟɧɫɚɰɢɢ ɝɪɟɸɳɟɝɨ ɩɚɪɚ, 

G2, Gɚ, Gɪ – ɦɚɫɫɚ ɪɚɫɬɜɨɪɚ, ɚɩɩɚɪɚɬɚ ɢ ɪɭɛɚɲɤɢ, 

М2, Мɚ, Мɪ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɦɚɬɟɪɢɚɥɚ ɚɩɩɚɪɚɬɚ ɢ ɪɭɛɚɲɤɢ 

Э2ɤ,Э2ɧ, Эɚɤ, Эɚɧ, Эɪɤ, Эɪɧ – ɧɚɱɚɥɶɧɵɟ ɢ ɤɨɧɟɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɬɜɨɪɚ ɚɩɩɚɪɚɬɚ ɢ 

ɪɭɛɚɲɤɢ. 

Ɇɚɫɫɚ ɪɚɫɬɜɨɪɚ: 

G2  = Vɪρ2 = 2∙1210 = 2420 ɤɝ, 

ɝɞɟ ρ2 = 1210 ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢ  Э2ɫɪ Д2 М. 164Ж. 

Ɇɚɫɫɚ ɚɩɩɚɪɚɬɚ 



Gɚ = Gɨ+2Gɞ = 496+2237 = 970 ɤɝ 

ɝɞɟ Gɞ = 237 ɤɝ – ɦɚɫɫɚ ɞɧɢɳɚ Д2М.441Ж 

 Gɨ – ɦɚɫɫɚ ɨɛɟɱɚɣɤɢ 

GШ = 0,785(Dɧ
2 – Dɜ

2)Hɫɬ = 0,785(1,622 – 1,62)1,257850 = 496 ɤɝ 

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɚɩɩɚɪɚɬɚ ɫ ɭɱɟɬɨɦ ɮɥɚɧɰɟɜ, ɲɬɭɰɟɪɨɜ, ɦɟɲɚɥɤɢ ɢ ɬ.ɞ. GК = 

1200 ɤɝ. 

Ɇɚɫɫɚ ɪɭɛɚɲɤɢ 

Gɪ = Gɨ+Gɞ = 493+266 = 759 ɤɝ 

ɝɞɟ Gɞ = 266 ɤɝ – ɦɚɫɫɚ ɞɧɢɳɚ Д2М.441Ж 

GШ = 0,785(Dɧ
2 – Dɜ

2)Hɫɬ = 0,785(1,722 – 1,72)1,177850 = 493 ɤɝ 

ɫ2 =  3,28 ɤȾɠ/ɤɝ∙Ʉ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɫɬɜɨɪɚ Д1 М.248Ж 

ɫɚ = ɫɪ = 0,5 ɤȾɠ/ɤɝɄ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɬɚɥɢ Д1М.527Ж. 

ɉɪɢɧɢɦɚɟɦ Э2ɧ  = Эɚɧ  = Эɪɧ = 20 ɋ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 

Э2ɤ= Эɚɤ   = 90 ɋ – ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɢ ɚɩɩɚɪɚɬɚ, 

Эɪɤ = 127 ɋ – ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɭɛɚɲɤɢ. 

Q = 1,03Д24203,61(80 – 15) +12000,5(80 - 15) + 7590,5(127-15)Ж = 668838 ɤȼɬ. 

Ɋɚɫɯɨɞ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 

D = Q/Ы = 668838/2181 = 306,7 ɤɝ 

 

2.2 Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ 

 

Ɇɨɥɨɤɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚɤɭɩɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌɭ 13264-88: 

Ɇɨɥɨɤɨ ɞɨɥɠɧɨ ɛɵɬɶ ɰɟɥɶɧɵɦ, ɫɜɟɠɢɦ ɢ ɩɨɥɭɱɟɧɧɵɦ ɨɬ ɡɞɨɪɨɜɵɯ ɤɨɪɨɜ, 

ɢɦɟɬɶ ɱɢɫɬɵɣ, ɫɥɚɞɤɨɜɚɬɵɣ ɜɤɭɫ ɢ ɡɚɩɚɯ, ɫɜɨɣɫɬɜɟɧɧɵɣ ɫɜɟɠɟɦɭ ɦɨɥɨɤɭ. ɐɜɟɬ ɨɬ 

ɛɟɥɨɝɨ ɞɨ ɫɜɟɬɥɨ-ɤɪɟɦɨɜɨɝɨ, ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɰɜɟɬɧɵɯ ɩɹɬɟɧ ɢ ɨɬɬɟɧɤɨɜ. ɉɨ ɤɨɧɫɢ-

ɫɬɟɧɰɢɢ ɷɬɨ ɨɞɧɨɪɨɞɧɚɹ ɠɢɞɤɨɫɬɶ ɛɟɡ ɫɝɭɫɬɤɨɜ ɛɟɥɤɚ ɢ ɤɨɦɨɱɤɨɜ ɠɢɪɚ, ɛɟɡ ɨɫɚɞɤɚ, 

ɩɥɨɬɧɨɫɬɶɸ ɧɟ ɧɢɠɟ 1027 ɤɝ/ɦ3. ɇɟ ɩɨɞɥɟɠɢɬ ɩɪɢɟɦɤɟ ɦɨɥɨɤɚ ɜ ɩɟɪɜɵɟ 7 ɞɧɟɣ ɩɨ-

ɫɥɟ ɨɬɟɥɚ ɢ ɫɬɚɪɨ ɞɨɣɧɨɟ ɦɨɥɨɤɨ ɡɚ 10-15 ɞɧɟɣ ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ ɤɨɪɨɜɵ. ɇɟ ɞɨɩɭɫɤɚ-

ɟɬɫɹ ɜ ɦɨɥɨɤɟ ɪɟɡɤɨ ɜɵɪɚɠɟɧɧɵɯ ɤɨɪɦɨɜɵɯ ɩɪɢɜɤɭɫɨɜ, ɚ ɬɚɤɠɟ ɦɨɥɨɤɨ ɫɨ ɫɬɨɣɤɢɦ 

ɡɚɩɚɯɨɦ ɯɢɦɢɤɚɬɨɜ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢɡɭɸɳɢɯ ɜɟɳɟɫɬɜ, ɫ 



ɨɫɬɚɬɨɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤ-

ɠɟ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɫ ɩɪɨɝɨɪɤɥɵɦ, ɡɚɬɯɥɵɦ ɩɪɢɜɤɭɫɨɦ, ɬɹɝɭɱɟɣ ɤɨɧɫɢɫɬɟɧɰɢɢ. Ɇɨɥɨ-

ɤɨ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɩɨ ɫɨɪɬɚɦ. 

ȼ ɤɚɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɦɨɥɨɤɚ ɩɪɢ ɩɪɢɟɦɤɟ ɧɚ ɡɚɜɨɞɟ ɜɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ ɩɨ ɷɬɚɥɨɧɭ, ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ, ɬɢɬɪɭɟɦɨɣ ɤɢɫɥɨɬɧɨ-

ɫɬɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɱɢɫɬɨɬɵ ɩɨ ɷɬɚɥɨɧɭ ɩɪɢɦɟɧɹɸɬ ɩɪɢɛɨɪɵ ɪɚɡɧɨɨɛ-

ɪɚɡɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɦɨɥɨɤɨ ɜ ɫɨɨɬɜɟɬɫɬ-

ɜɢɢ ɫ ɷɬɚɥɨɧɨɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ȽɈɋɌɨɦ, ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɜ ɦɨɥɨɤɟ 1 

ɝɪɭɩɩɵ ɧɚ ɮɢɥɶɬɪɟ ɨɬɫɭɬɫɬɜɭɸɬ ɱɚɫɬɢɰɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, 2 - ɧɚ ɮɢɥɶɬɪɟ 

ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɨɬɞɟɥɶɧɵɣ ɱɚɫɬɢɰɵ3 - ɧɚ ɮɢɥɶɬɪɟ ɢɦɟɟɬɫɹ ɡɚɦɟɬɧɵɣ ɨɫɚɞɨɤ ɱɚɫɬɢɰ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 

Ȼɚɤɬɟɪɢɚɥɶɧɭɸ ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ ɦɨɥɨɤɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɪɟɞɭɤɬɚɡɧɨɣ ɩɪɨɛɟ ɢ 

ɨɬɧɨɫɹɬ ɦɨɥɨɤɨ ɤ ɨɞɧɨɦɭ ɢɡ 4 ɤɥɚɫɫɨɜ. Ʉ ɤɥɚɫɫɭ 1 ɨɬɧɨɫɹɬ ɦɨɥɨɤɨ, ɫɨɞɟɪɠɚɳɟɟ ɦɟ-

ɧɟɟ 0,5 ɦɥɧ. ɛɚɤɬɟɪɢɣ ɜ 1 ɦɥ. ɗɬɨ ɯɨɪɨɲɟɟ ɜ ɛɚɤɬɟɪɢɚɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ ɦɨɥɨɤɨ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɡɥɢɱɧɵɯ ɦɨɥɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ʉ ɤɥɚɫɫɭ 2 ɨɬ-

ɧɨɫɹɬ ɦɨɥɨɤɨ, ɫɨɞɟɪɠɚɳɟɟ ɞɨ 4 ɦɥɧ. ɛɚɤɬɟɪɢɣ ɜ 1 ɦɥ. ɜ ɦɨɥɨɤɟ ɤɥɚɫɫɚ 3 ɫɨɞɟɪɠɢɬɫɹ 

ɞɨ 20 ɦɥɧ. ɛɚɤɬɟɪɢɣ ɜ 1 ɦɥ. ɦɨɥɨɤɨ ɤɥɚɫɫɚ 4 ɧɟ ɩɪɢɧɢɦɚɸɬ ɡɚɜɨɞɵ ɦɨɥɨɱɧɨɣ ɩɪɨ-

ɦɵɲɥɟɧɧɨɫɬɢ. 

Ɋɚɫɱɟɬɵ ɡɚ ɫɞɚɧɧɨɟ ɦɨɥɨɤɨ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɛɚɡɢɫɧɨɣ ɠɢɪɧɨɫɬɢ ɢ ɫɨɞɟɪɠɚɧɢɸ 

ɛɟɥɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ ɞɥɹ ɞɚɧɧɨɝɨ ɫɵɪɶɹ. ɉɪɢ ɩɪɢɟɦɤɟ ɩɪɨɜɨɞɹɬ 

ɬɚɤɠɟ ɤɨɧɬɪɨɥɶ ɦɨɥɨɤɚ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ (ɪɚɡ ɜ ɞɟɤɚɞɭ), ɧɚ ɦɟ-

ɯɚɧɢɱɟɫɤɭɸ ɡɚɝɪɹɡɧɟɧɧɨɫɬɶ, ɧɚ ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ. 

Ɍɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ ɢɫɩɨɥɶɡɭ-

ɸɬ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɢ ɪɟɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɦɨɥɨɤɨ ɢ ɢɯ ɫɦɟɫɢ. ɉɪɢ ɜɵɪɚɛɨɬɤɟ ɩɚɫ-

ɬɟɪɢɡɨɜɚɧɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɨɥɨɤɚ ɫɭɯɢɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɫɬɜɨɪɹɸɬ ɜ ɜɨɞɟ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 38…420 ɋ, ɮɢɥɶɬɪɭɸɬ ɢ ɨɯɥɚɠɞɚɸɬ ɞɨ 5…80 ɋ. ɋ ɰɟɥɶɸ ɧɚɛɭɯɚɧɢɹ 

ɛɟɥɤɨɜ ɢ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɥɨɬɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɦɨɥɨɤɨ ɜɵɞɟɪɠɢɜɚɸɬ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɟɧɢɹ ɜ ɬɟɱɟɧɢɢ 3…4 ɱɚɫɨɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: 



 
Ɋɢɫɭɧɨɤ 2.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɬɶɟɜɨɝɨ ɦɨɥɨɤɚ 

 

ɉɪɢɧɹɬɨɟ ɰɟɥɶɧɨɟ ɦɨɥɨɤɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɞɨɝɪɟɜɭ ɞɨ 40 - 450ɋ ɢ ɨɱɢɫɬɤɟ ɧɚ 

ɫɟɩɚɪɚɬɨɪɚɯ ɦɨɥɨɤɨɨɱɢɫɬɢɬɟɥɹɯ. Ɂɚɬɟɦ ɦɨɥɨɤɨ ɧɨɪɦɚɥɢɡɭɟɬɫɹ ɩɭɬɟɦ ɨɬɞɟɥɟɧɢɹ ɫɥɢ-

ɜɨɤ ɧɚ ɫɟɩɚɪɚɬɨɪɚɯ-ɧɨɪɦɚɥɢɡɚɬɨɪɚɯ ɢɥɢ ɩɭɬɟɦ ɪɚɡɞɟɥɟɧɢɹ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ ɧɚ ɨɛɟɡ-

ɠɢɪɟɧɧɨɟ ɢ ɫɥɢɜɤɢ ɜ ɫɟɩɚɪɚɬɨɪɚɯ-ɫɥɢɜɤɨɨɬɞɟɥɢɬɢɥɹɯ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɦɟɲɟɧɢɟɦ 

ɢɯ ɜ ɧɭɠɧɨɣ ɩɪɨɩɨɪɰɢɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɦɨɥɨɤɨ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɞɨ 45…550ɋ ɢ ɝɨɦɨɝɟ-

ɧɢɡɢɪɭɟɬɫɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 10-15 Ɇɉɚ. ɇɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɢ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɨɟ ɦɨ-

ɥɨɤɨ ɩɚɫɬɟɪɢɡɭɟɬɫɹ ɩɪɢ 760ɋ ɫ ɜɵɞɟɪɠɤɨɣ 15-20 ɫ. Ɂɚɬɟɦ ɦɨɥɨɤɨ ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ 4-

60ɋ. Ɉɯɥɚɠɞɟɧɧɨɟ ɦɨɥɨɤɨ ɪɚɡɥɢɜɚɟɬɫɹ ɢ ɭɩɚɤɨɜɵɜɚɟɬɫɹ ɜ ɫɬɟɤɥɹɧɧɭɸ, ɛɭɦɚɠɧɭɸ 

ɢɥɢ ɩɨɥɢɦɟɪɧɭɸ ɬɚɪɭ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɛɭɬɵɥɨɤ ɩɚɤɟɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɞɧɨɤɪɚɬɧɨ. ɉɪɢ 



ɷɬɨɦ ɢɫɤɥɸɱɚɬɫɹ ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɦɨɣɤɢ, ɫɨɤɪɚɳɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɩɥɨɳɚɞɢ, 

ɱɢɫɥɟɧɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ ɢ ɜɨɞɵ, 

ɭɥɭɱɲɚɸɬɫɹ ɫɚɧɢɬɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɨɥɢɦɟɪɧɚɹ ɬɚɪɚ ɡɧɚɱɢɬɟɥɶɧɨ ɥɟɝɱɟ 

ɛɭɬɵɥɨɤ ɢ ɩɨɷɬɨɦɭ ɭɞɨɛɧɚ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. ɋɪɨɤ ɯɪɚɧɟɧɢɹ ɝɟɪ-

ɦɟɬɢɱɧɨ ɭɩɚɤɨɜɚɧɧɨɝɨ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 4±20ɋ ɫɨɫɬɚɜɥɹɟɬ 

3 ɫɭɬ. 

 
Ɋɢɫɭɧɨɤ 2.2 - ɋɯɟɦɚ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ 

 

ɇɚ ɦɨɥɨɱɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɦɨɥɨɤɨ ɩɨɫɬɭɩɚɟɬ ɫ ɪɚɡɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɢɪɚ ɢ 

ɫɭɯɨɝɨ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɱɧɨɝɨ ɨɫɬɚɬɤɚ (ɋɈɆɈ), ɚ ɜ ɝɨɬɨɜɨɦ ɩɪɨɞɭɤɬɟ ɠɢɪ ɢ 

ɋɈɆɈ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɥɢ ɫɨɨɬɧɨɲɟɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɧɟɨɛɯɨɞɢɦɚ ɧɨɪɦɚɥɢɡɚɰɢɹ ɫɵɪɶɹ. 

ɇɨɪɦɚɥɢɡɚɰɢɹ - ɷɬɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɝɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ, ɨɬɜɟɱɚɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ. 



ɉɪɢ ɧɨɪɦɚɥɢɡɚɰɢɢ ɢɫɯɨɞɧɨɝɨ (ɰɟɥɶɧɨɝɨ) ɦɨɥɨɤɚ ɩɨ ɠɢɪɭ ɦɨɝɭɬ ɛɵɬɶ ɞɜɚ ɜɚ-

ɪɢɚɧɬɚ: ɠɢɪɚ ɜ ɰɟɥɶɧɨɦ ɦɨɥɨɤɟ ɛɨɥɶɲɟ, ɱɟɦ ɬɪɟɛɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɢ ɠɢɪɚ ɜ 

ɰɟɥɶɧɨɦ ɦɨɥɨɤɟ ɦɟɧɶɲɟ, ɱɟɦ ɬɪɟɛɭɟɬɫɹ. ȼ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɠɢɪ ɱɚɫɬɢɱɧɨ ɨɬɛɢɪɚɸɬ 

ɩɭɬɟɦ ɫɟɩɚɪɢɪɨɜɚɧɢɹ ɢɥɢ ɤ ɢɫɯɨɞɧɨɦɭ ɦɨɥɨɤɭ ɞɨɛɚɜɥɹɸɬ ɨɛɟɡɠɢɪɟɧɧɨɟ ɦɨɥɨɤɨ. ȼɨ 

ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɠɢɪɧɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ɦɨɥɨɤɚ ɞɨɛɚɜɥɹɸɬ ɤ ɧɟɦɭ 

ɫɥɢɜɤɢ. Ɇɚɫɫɵ ɫɥɢɜɨɤ ɢ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɤ ɢɫ-

ɯɨɞɧɨɦɭ ɦɨɥɨɤɭ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɭɪɚɜɧɟɧɢɹɦ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ, ɤɨɬɨɪɵɣ 

ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɞɥɹ ɥɸɛɨɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɢ ɦɨɥɨɤɚ. 

Ɉɞɢɧ ɢɡ ɩɪɨɫɬɟɣɲɢɯ ɫɩɨɫɨɛɨɜ ɧɨɪɦɚɥɢɡɚɰɢɢ ɩɨ ɠɢɪɭ - ɧɨɪɦɚɥɢɡɚɰɢɹ ɩɭɬɟɦ 

ɫɦɟɲɢɜɚɧɢɹ ɜ ɟɦɤɨɫɬɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɤɨɥɢɱɟɫɬɜ ɧɨɪɦɚɥɢɡɭɟɦɨɝɨ ɦɨɥɨɤɚ ɢ ɧɨɪɦɚɥɢ-

ɡɭɸɳɟɝɨ ɤɨɦɩɨɧɟɧɬɚ (ɫɥɢɜɨɤ ɢɥɢ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ). ɇɨɪɦɚɥɢɡɭɸɳɢɣ ɤɨɦɩɨ-

ɧɟɧɬ ɞɨɛɚɜɥɹɸɬ ɩɪɢ ɬɳɚɬɟɥɶɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɫɦɟɫɢ ɜ ɟɦɤɨɫɬɢ. 

ɇɨɪɦɚɥɢɡɚɰɢɸ ɫɦɟɲɢɜɚɧɢɟɦ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜ ɩɨɬɨɤɟ (ɪɢɫ.2, ɚ), ɤɨɝɞɚ 

ɧɟɩɪɟɪɵɜɧɵɣ ɩɨɬɨɤ ɧɨɪɦɚɥɢɡɭɟɦɨɝɨ ɦɨɥɨɤɚ ɫɦɟɲɢɜɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɨɨɬɧɨ-

ɲɟɧɢɢ ɫ ɩɨɬɨɤɨɦ ɧɨɪɦɚɥɢɡɭɸɳɟɝɨ ɩɪɨɞɭɤɬɚ. 

 

2.3 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɪɢɟɦɧɨɟ ɨɬɞɟɥɟɧɢɟ. 

Ɇɨɳɧɨɫɬɶ ɦɨɥɨɱɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 1200 ɤɝ ɜ ɫɦɟɧɭ. ɋɨɝɥɚɫɧɨ ɧɨɪ-

ɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɢ ɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɡɚɜɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢ-

ɜɚɟɬɫɹ ɩɪɢɟɦɤɚ ɦɨɥɨɤɚ ɜ 1 ɫɦɟɧɵ, ɧɟ ɦɟɧɟɟ 2 ɱɚɫɨɜ ɜ ɫɦɟɧɭ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Q =MЦ/Э =1210/2 = 605 ɤɝ/ɱ 

ɝɞɟ MЦ-ɦɚɫɫɚ ɦɨɥɨɤɚ ɜ ɫɦɟɧɭ, ɤɝ; 

Э- ɜɪɟɦɹ ɩɪɢɟɦɤɢ ɦɨɥɨɤɚ, ɱ. 

Ⱦɥɹ ɩɪɢɟɦɤɢ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɥɨɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚɫɨɫ ɰɟɧɬɪɨ-

ɛɟɠɧɵɣ Ƚ2-ɈɉȺ (6 ɦ3/ɱ) ɢ ɩɥɚɫɬɢɧɱɚɬɵɣ ɨɯɥɚɞɢɬɟɥɶ ɨɞɧɨɤɨɧɬɭɪɧɵɣ ɞɥɹ ɦɨɥɨɤɚ 

Ɉɉ-1000Ɇ (1000 ɥ/ɱ) 



Ⱦɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɯɪɚɧɟɧɢɹ ɫɵɪɨɝɨ ɦɨɥɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɇɌɉ ɜɦɟ-

ɫɬɢɦɨɫɬɶ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɥɠɧɚ ɫɨɫɬɚɜɢɬɶ 100% ɨɬ ɫɭɬɨɱɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ 

ɷɬɢɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 1 ɪɟɡɟɪɜɭɚɪ ɜɦɟɫɬɢɦɨɫɬɶɸ 2 ɦ3 ɊɆ-ȼ-2. 

 
Ɋɢɫɭɧɨɤ 2.3 - ɋɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ ɫ ɦ. ɞ. ɠ.3,2% 

 

Ⱥɩɩɚɪɚɬɧɨɟ ɨɬɞɟɥɟɧɢɟ 



Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɚɫɬɟɪɢɡɚɰɢɢ ɦɨɥɨɤɚ, ɫɨɝɥɚɫɧɨ ɩɪɨɞɭɤɬɨɜɨɦɭ ɪɚɫɱɟɬɭ, ɭɞɨɛɧɚ 

ɭɫɬɚɧɨɜɤɚ ɦɚɪɤɢ ɉɆɊ-0,2ȼɬ. Ɉɧɚ ɨɛɟɫɩɟɱɢɬ ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɠɢɦɵ. ȼɪɟɦɹ ɷɮɮɟɤ-

ɬɢɜɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ 6 ɱɚɫɨɜ. 

1210/6= 201,66 ɤɝ/ɱ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɚɫɬɟɪɢɡɚɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1200 ɥ/ɱ ɉɆɊ-0,2ȼɬ. 

ȼɪɟɦɹ ɟɟ ɪɚɛɨɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɥɨɤɚ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɫɨɫɬɚɜɥɹɟɬ: 

1210/1200= 1,008 ɱ 

ɋɟɩɚɪɚɬɨɪ-ɫɥɢɜɤɨɨɬɞɟɥɢɬɟɥɶЕɨɱɢɫɬɢɬɟɥɶ ɢ ɝɨɦɨɝɟɧɢɡɚɬɨɪ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨ-

ɞɨɛɪɚɬɶ ɬɚɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɤɚɤ ɢ ɩɚɫɬɟɪɢɡɚɬɨɪ. ȼɵɛɢɪɚɟɦ ɫɚɦɨɪɚɡɝɪɭɠɚɸ-

ɳɢɣɫɹ ɫɟɩɚɪɚɬɨɪ-ɫɥɢɜɤɨɨɬɞɟɥɢɬɟɥɶ Ɉɋɐɉ-1,5Ɇ (1200 ɥ/ɱ) ɢ ɝɨɦɨɝɟɧɢɡɚɬɨɪ ɉ8-ȽɆ-

1,25/20 (1,25 ɦ3/ɱ). 

Ɉɬɞɟɥɟɧɢɟ ɪɨɡɥɢɜɚ 

ȼ ɷɬɨɦ ɨɬɞɟɥɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɢɦ ɟɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨ-

ɥɨɤɚ ɞɨ ɪɨɡɥɢɜɚ ɊɆ-ȼ-2 (2ɦ3). ɇɚɫɨɫ Ƚ2-ɈɉȺ (6 ɦ3/ɱ). Ⱥɜɬɨɦɚɬ ɮɚɫɨɜɨɱɧɨ-

ɭɩɚɤɨɜɨɱɧɵɣ ɊɌ-ɍɆ-21-ɀ ɞɥɹ ɭɩɚɤɨɜɤɢ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɜ 1 ɥɢɬɪɨɜɵɟ ɩɚɤɟɬɵ, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 50 ɭɩɚɤɨɜɨɤ ɜ ɦɢɧɭɬɭ. ȼɪɟɦɹ ɟɝɨ ɪɚɛɨɬɵ ɫɨɫɬɚɜɢɬ 

1200/50 = 24 ɦɢɧ 

 

2.4 ɉɪɨɞɭɤɬɨɜɵɣ ɪɚɫɱɟɬ ɞɥɹ ɩɢɬɶɟɜɨɝɨ ɦɨɥɨɤɚ ɫ ɦ. ɞ. ɠ.3,2% 

 

Ɇɚɫɫɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ (Ɇɝɩ) ɪɚɜɧɚ 1200 ɤɝ. Ɇɨɥɨɤɨ ɩɨɫɬɭɩɚɟɬ ɠɢɪɧɨɫɬɶɸ 

3,5%. ɉɨ ɦɚɫɫɟ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ (Ɇɧ) 

ɫ ɭɱɟɬɨɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ ɦɨɥɨɤɚ ɩɪɢ ɩɪɢɟɦɤɟ, ɨɛɪɚɛɨɬɤɟ ɢ ɮɚɫɨɜɤɟ: 

      (2.1) 

ɝɞɟ: Ɇɧ - ɦɚɫɫɚ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ, ɤɝ; 

Ɇɝɩ - ɦɚɫɫɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɝ 

Ɋ - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ ɧɚ 1 ɬ ɩɪɨɞɭɤɬɚ, ɤɝ/ɬ (Ɋ=1008,6)  

 



Ɇɚɫɫɨɜɭɸ ɞɨɥɸ ɠɢɪɚ ɜ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɦ ɦɨɥɨɤɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɀɧ = ɀɝɩ + 0,05,      (2.2) 

ɝɞɟ, ɀɧ - ɠɢɪ ɧɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ, % 

ɀɝɩ - ɠɢɪ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ, % 

ɀɧ= 3,2+ 0,05=3,25% 

Ɉɩɪɟɞɟɥɹɟɦ ɜɚɪɢɚɧɬ ɧɨɪɦɚɥɢɡɚɰɢɢ: 

ɀɧ = 3,25% < ɀɰ = 3,5% 

Ɋɚɫɱɟɬ ɦɚɫɫ ɤɨɦɩɨɧɟɧɬɨɜ ɧɨɪɦɚɥɢɡɚɰɢɢ (ɰɟɥɶɧɨɟ ɦɨɥɨɤɨ ɢ. ɨɛɟɡɠɢɪɟɧɧɨɟ ɦɨ-

ɥɨɤɨ) ɜɵɩɨɥɧɹɟɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɤɨɥɶɤɨ ɬɪɟɛɭɟɬɫɹ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ: 

        (2.3) 

ɝɞɟ, Ɇɰ - ɦɚɫɫɚ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ, ɤɝ; 

ɀɰ - ɠɢɪ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ, % 

ɀɨ - ɠɢɪ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ. 

 

,
      (2.4) 

, ɩɪɨɜɟɪɤɚ: Ɇɧ= Ɇɰ+ Ɇɫ 

1122,6+87,7= 1210,3 (ɤɝ) 

Ɇɚɫɫɭ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ ɩɨɥɭɱɚɟɦ ɫɟɩɚɪɢɪɨɜɚɧɢɟɦ ɰɟɥɶɧɨɝɨ ɦɨɥɨɤɚ. 

Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ,    (3.5) 

ɝɞɟ ɀɫ - ɠɢɪ ɫɥɢɜɨɤ 30%; 

ɉ3 - ɩɨɬɟɪɢ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɧɚ ɡɚɜɨɞɟ (ɉ3 = 0,4). 

 

 ,    (2.6) 

ɝɞɟ ɉ2 - ɩɨɬɟɪɢ ɨɛɟɡɠɢɪɟɧɧɨɝɨ ɦɨɥɨɤɚ ɩɪɢ ɟɝɨ ɩɨɥɭɱɟɧɢɢ ɧɚ ɡɚɜɨɞɟ (ɉ2 - 0,27). 



 

11,42 ɤɝ- ɨɫɬɚɬɨɤ ɫɥɢɜɨɤ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɬɶɟɜɨɝɨ ɦɨɥɨɤɚ ɫ ɦ. ɞ. ɠ.3,2%. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 2.1 - Ɍɚɛɥɢɰɚ ɩɪɨɞɭɤɬɨɜɨɝɨ ɪɚɫɱɟɬɚ 

ɉɪɨɞɭɤɬɵ Ɂɚɬɪɚɱɟɧɨ, ɤɝ ɉɨɥɭɱɟɧɨ

ɇɨɪɦɚɥɢɡɨɜɚɧɧɨɟ 

ɦɨɥɨɤɨ 

ɜ ɬɨɦ ɱɢɫɥɟ Ƚɨɬɨɜɨɝɨ 

ɩɪɨɞɭɤɬɚ ɐɟɥɶɧɨɟ 

ɦɨɥɨɤɨ 

Ɉɛɟɡɠɢɪɟɧɧɨɟ 

ɦɨɥɨɤɨ 

Ɇɨɥɨɤɨ ɫ ɦ. 

ɞ. ɠ.3,2% 

1210,32 1122,6 87,7 1200 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɚɫɬɟɪɢɡɨɜɚɧɧɨɝɨ ɦɨɥɨɤɚ ɭ ɧɚɫ ɨɫɬɚɥɨɫɶ: 

ɋɥɢɜɤɢ ɫ ɦ. ɞ. ɠ. 30% -11,42 ɤɝ 

Ɉɫɬɚɜɲɭɸɫɹ ɩɪɨɞɭɤɰɢɸ ɰɟɥɟɫɨɨɛɪɚɡɧɟɣ ɨɬɞɚɜɚɬɶ ɯɨɡɹɣɫɬɜɚɦ ɩɨɫɬɚɜɥɹɸɳɢɦ 

ɦɨɥɨɤɨ-ɫɵɪɶɟ. Ⱥ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɜɨɢɯ ɰɟɥɹɯ, ɞɥɹ ɜɵɩɨɣɤɢ ɠɢɜɨɬɧɵɯ. Ɇɟɠɞɭ ɯɨ-

ɡɹɣɫɬɜɨɦ ɢ ɡɚɜɨɞɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɛɦɟɧ. 

 

 

 

 

 

 

 



3 ɄɈɇɋɌɊɍɄɌɂȼɇȺə ɑȺɋɌɖ 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɚɩɩɚɪɚɬɚ 
 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɚɩɩɚɪɚɬɚ: 

Vɩ = Vɪ/ = 2,0/0,7 = 2,86 ɦ3, 

ɝɞɟ  = 0,70 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɚɩɩɚɪɚɬɚ Д3 М. 26Ж. 

ɉɪɢɧɢɦɚɟɦ ɩɨ ȽɈɋɌ 9931-61 ɚɩɩɚɪɚɬ ɫ ɷɥɥɢɩɬɢɱɟɫɤɢɦ ɨɬɛɨɪɬɨɜɚɧɧɵɦ ɞɧɢ-

ɳɟɦ ɧɨɦɢɧɚɥɶɧɨɣ ɟɦɤɨɫɬɶɸ 3,2 ɦ3:  

- ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 1600 ɦɦ; 

- ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ – 1250 ɦɦ; 

- ɨɛɳɚɹ ɜɵɫɨɬɚ – 1675 ɦɦ. 

- ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ 10 ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɨ Ɉɇ-26-01-74-68 ɪɭɛɚɲɤɭ ɞɢɚɦɟɬɪɨɦ 1700 ɦɦ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɬɟɩɥɨɨɛɦɟɧɚ 8,5 ɦ2 ɢ  ɜɵɫɨɬɨɣ 1595 ɦɦ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɚɩɩɚɪɚɬɚ 
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3.2 Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.2.1 Ɋɚɫɱɟɬ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ȼɵɛɢɪɚɟɦ ɞɜɭɯɥɨɩɚɫɬɧɭɸ ɦɟɲɚɥɤɭ 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɦɟɲɚɥɤɢ Д1М.525Ж 

H/Н = 3;  D/Нɦ= 3;  С/Нɦ= 0,33 

Ⱦɢɚɦɟɬɪ ɦɟɲɚɥɤɢ: 

Нɦ = Dɜ/3 = 1,6/3 = 0,53 ɦ,    (3.1) 

ɩɪɢɧɢɦɚɟɦ Нɦ = 0,50 ɦ. 

ɒɢɪɢɧɚ ɦɟɲɚɥɤɢ: 

Л = 0,1Нɦ = 0,10,5 = 0,05 ɦ.    (3.2) 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ а = 1,55 ɦ/ɫ, 

ɩɪɢɧɢɦɚɟɦ а = 4 ɦ/ɫ. 

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɦɟɲɚɥɤɢ: 

Ч = а/Нɦ = 4/0,5 = 2,55 ɫ-1.    (3.3) 

Ʉɪɢɬɟɪɢɣ Ɋɟɣɧɨɥɶɞɫɚ: 

RО = ЧНɦ
2/ = 12102,550,52/2,7210-3 = 283594   (3.4)  

ɝɞɟ  = 2,7210-3 ɉɚɫ – ɜɹɡɤɨɫɬɶ ɪɚɫɬɜɨɪɚ Д3М.94Ж. 

Ʉɪɢɬɟɪɢɣ ɦɨɳɧɨɫɬɢ 

Ʉ = М/RОЦ = 6,80/2835940,20 = 0,55    (3.5) 

ɝɞɟ ɫ = 6,80; Ц = 0,20 – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɟɲɚɥɤɨɣ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ: 

N = KЧ3Н5 = 0,5512102,5530,55 =346 ȼɬ.   (3.6) 

 

3.2.2 Ɋɚɫɱɟɬ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɚɪɚ ɤ ɫɬɟɧɤɟ: 
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       (3.7) 

ɝɞɟ ɚ = 1,15 – ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
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      1 = 0,684 ȼɬ/ɦɄ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ Д1М.537Ж, 

      1 = 937 ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ, 

      1 = 0,2210-3 ɉɚɫ – ɜɹɡɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ,  

      Э1 = 5 ɋ – ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, 

      ɇ = 1,1 – ɜɵɫɨɬɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɞɟɧɫɚɰɢɢ. 

1 = 1,15Д0,6843937221810009,8/(0,2210-351,1)0,25 = 9652 ȼɬ/ɦ2Ʉ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɪɚɫɬɜɨɪɭ. 

Ʉɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ 

NЮ = CRОЦPЫ0,33(/ɫɬ)0,14,     (3.8) 

ɝɞɟ PЫ =14,6 – ɤɪɢɬɟɪɢɣ ɉɪɚɧɞɬɥɹ, 

      (/ɫɬ)0,14 = 1 – ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, 

ɞɥɹ ɚɩɩɚɪɚɬɨɜ ɫ ɪɭɛɚɲɤɚɦɢ ɋ = 0,36; Ц = 0,67 

NЮ = 0,362835940,6714,60,33 = 3925, 

2 = NЮ2/D = 39250,668/1,6 = 1639 ȼɬ/ɦ2Ʉ,   (3.9) 

ɝɞɟ 2 = 0,668 ȼɬ/ɦɄ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɪɚɫɬɜɨɪɚ. 

Ɍɟɩɥɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɟɧɤɢ: 

21 rr
ɫɬ

ɫɬ 





 



 ,    (3.10) 

ɝɞɟ ɫɬ = 0,010 ɦ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ; 

       ɫɬ = 17,5 ȼɬ/ɦɄ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ Д1 М.529Ж; 

       Ы1 = Ы2 = 1/5600 ɦɄ/ȼɬ – ɬɟɩɥɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɣ ɫɬɟɧɨɤ; 

(/) = 0,010/17,5 + 1/5600 + 1/5600 = 9,310-4 ɦɄ/ȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ: 

K = 1/(1/1+(/)+1/2),    (3.11)  

Ʉ = 1/(1/9652+9,310-4+1/1639) = 608 ȼɬ/ɦ2Ʉ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ: 

Эɫɬ1 = Эɫɪ1 –  ɄЭɫɪ/1 = 127,4 – 60875,3/9652 =122,7 ɋ,  (3.12) 

Э1 = ЭФ – Эɫɬ1 = 127,4-122,7 = 4,7 ɋ    (3.13) 

1 = 9652(5/4,7)0,25 = 9802 ȼɬ/ɦ2Ʉ. 
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Эɫɬ2 = Эɫɪ2 + ɄЭɫɪ/2 = 37,1 + 60875,3/1639 = 65,0 ɋ.  (3.14) 

ɫɬ = 1,4810-3 ɉɚɫ – ɜɹɡɤɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢ Эɫɬ2 

2 = 1639(2,72/1,48)0,14 = 1785 ȼɬ/ɦ2Ʉ. 

ɍɬɨɱɧɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ: 

K = 1/(1/9802+9,310-4+1/1785) = 628 ȼɬ/ɦ2Ʉ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ: 

Эɫɬ1 = 127,4 – 62875,3/9802 =122,6 ɋ, 

Эɫɬ2 = 37,1 + 62875,3/1785 = 63,6 ɋ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɥɢɡɤɢ ɤ ɪɚɧɟɟ ɩɪɢɧɹɬɵɦ ɢ ɞɚɥɶɧɟɣɲɢɯ ɭɬɨɱɧɟɧɢɣ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. 

ȼɪɟɦɹ ɧɚɝɪɟɜɚ ɪɚɫɬɜɨɪɚ: 

 = Q/KЭМpF = 668838103/62875,38,5 = 1664 М = 27,7 ɦɢɧ.  (3.15) 

 

3.2.3 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɨɛɟɱɚɣɤɢ ɪɭɛɚɲɤɢ 

 

 = DP/2 +Cɤ,     (3.16) 

ɝɞɟ D = 1,7 ɦ – ɜɧɭɬɪɟɧɢɣ ɞɢɚɦɟɬɪ ɨɛɟɱɚɣɤɢ; 

      P = 0,25 Ɇɉɚ – ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ; 

       = 138 Ɇɇ/ɦ2 – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɫɬɚɥɢ Д2 М.76Ж; 

       = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɢɡ-ɡɚ ɫɜɚɪɧɨɝɨ ɲɜɚ Д2 М.77Ж; 

      Cɤ = 0,001 ɦ – ɩɨɩɪɚɜɤɚ ɧɚ ɤɨɪɪɨɡɢɸ. 

 = 1,700,25/21380,8 + 0,001 = 0,004 ɦ. 

ɉɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ Д4М.24Ж ɬɨɥɳɢɧɭ ɨɛɟɱɚɣɤɢ =10 ɦɦ. 

 

3.2.4 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɞɧɢɳɚ 

 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɯɢɦɢɱɟɫɤɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɩɨɥɭɱɢɥɢ ɷɥ-

ɥɢɩɬɢɱɟɫɤɢɟ ɨɬɛɨɪɬɨɜɚɧɧɵɟ ɞɧɢɳɚ ɩɨ ȽɈɋɌ 6533 – 78 Д3 М.25Ж, ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ 

ɞɧɢɳɚ 1 = = 8 ɦɦ. 
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Ɋɢɫɭɧɨɤ 3.2 – Ⱦɧɢɳɟ ɤɨɪɩɭɫɚ 

 

1    7    0    0    
1    0    

5 
  
 

0 
  
 

4 
  
 

2 
  
 

5 
  
 

 
Ɋɢɫɭɧɨɤ 3.3 - Ⱦɧɢɳɟ ɪɭɛɚɲɤɢ 

3.2.5 Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɲɬɭɰɟɪɚ 

 

Ⱦɢɚɦɟɬɪ ɲɬɭɰɟɪɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Н = 
а

G
785,0

,     (3.17) 

ɝɞɟ G – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

        - ɩɥɨɬɧɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

       а – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɲɬɭɰɟɪɟ. 

ɉɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɲɬɭɰɟɪɟ а = 1,0 ɦ/ɫ, ɫɤɨɪɨɫɬɶ ɩɚɪɚ ɜ ɲɬɭɰɟ-

ɪɟ 15 ɦ/ɫ. 

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɚɪɚ 

G1 =  306,7/1664 = 0,184 ɤɝ/ɫ 

ɞɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɯɨɞɚ ɩɚɪɚ: 

Н1,2 = (0,184/0,785151,39)0,5 = 0,106 ɦ, 

ɩɪɢɧɢɦɚɟɦ Н1 = 100 ɦɦ; 

ɞɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɵɯɨɞɚ ɤɨɧɞɟɧɫɚɬɚ: 

Н1,2 = (0,184/0,7851934)0,5 = 0,016 ɦ, 

ɩɪɢɧɢɦɚɟɦ Н2 =  25 ɦɦ; 

ɉɪɢɧɢɦɚɟɦ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ  ɪɚɫɬɜɨɪɚ 10 ɦɢɧ = 600 ɫ, ɬɨɝɞɚ 
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ɞɢɚɦɟɬɪ ɲɬɭɰɟɪɚ ɞɥɹ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɪɚɫɬɜɨɪɚ: 

Н3,4 = (2420/6000,7851,01210)0,5 = 0,065 ɦ, 

ɩɪɢɧɢɦɚɟɦ Н3,4 = 65 ɦɦ. 

Ⱦɢɚɦɟɬɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɥɸɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 300 ɦɦ. 

ȼɫɟ ɲɬɭɰɟɪɚ ɫɧɚɛɠɚɸɬɫɹ ɩɥɨɫɤɢɦɢ ɩɪɢɜɚɪɧɵɦɢ ɮɥɚɧɰɚɦɢ ɩɨ ȽɈɋɌ 12820-80, 

ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɹɬɫɹ ɧɢɠɟ: 

d    

D    1    

D    

D    2    

n    о    т    в    .    d    

h 
  
 h 

  
 

1 
  

 • 
  
 

4 
  
 

5 
  
 






 
Ɋɢɫɭɧɨɤ 3.4 - Ɏɥɚɧɟɰ ɲɬɭɰɟɪɚ 

Нɭɫɥ D D2 D1 С Ч Н 
25 100 75  60 12 4 11 
65 160 130 110 14 4 14 
100 205 170 148 14 4 18 
300 435 395 365 22 12 22 

 

3.2.6 Ɋɚɫɱɟɬ ɨɩɨɪɵ ɚɩɩɚɪɚɬɚ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɚɩɩɚɪɚɬɚ: 

GЦКб = GК+ Gɪ +Gɜ =1200 + 759 + 3200 = 5159 ɤɝ    (3.18) 

ɝɞɟ Gɜ – ɦɚɫɫɚ ɜɨɞɵ ɡɚɩɨɥɧɹɸɳɟɣ ɚɩɩɚɪɚɬ. 

Gɜ = Vɧɜ = 3,21000 = 3200  ɤɝ.   (3.19) 

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɚɩɩɚɪɚɬ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɱɟɬɵɪɟɯ ɨɩɨɪɚɯ, ɬɨɝɞɚ ɧɚɝɪɭɡɤɚ ɩɪɢɯɨ-

ɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɨɩɨɪɭ: 

Gɨɩ = 0,051/4 = 0,013 Ɇɇ 

ɉɨ Д4 М.673Ж ɜɵɛɢɪɚɟɦ ɨɩɨɪɭ ɫ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɨɣ 0,025 Ɇɇ. 
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Ɋɢɫɭɧɨɤ 3.5 - Ɉɩɨɪɚ ɚɩɩɚɪɚɬɚ 

 

3.2.7 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ 

 

ɉɪɢɧɢɦɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ Эɫɬ.ɜ = 40 ɋ, ɬɟɦɩɟɪɚ-

ɬɭɪɭ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ Эɜ = 18 ɋ, ɬɨɝɞɚ ɬɨɥɳɢɧɚ ɫɬɟɤɥɨɜɨɥɨɤɧɢɫɬɨɣ ɢɡɨɥɹɰɢɢ: 

)(
)(

.

.1

ɜɜɫɬɜ

ɜɫɬɧɢɡ
ɢɡ tt

tt





 ,     (3.20) 

ɝɞɟ ɢɡ = 0,09 ȼɬ/ɦɄ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ, 

  ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɤɢ ɤɨɪɩɭɫɚ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɜ = 8,4+0,06Эɜ = 8,4+0,0622 = 9,72 ȼɬ/ɦ2Ʉ,   (3.21) 

ɝɞɟ Эɜ = Эɫɬ.ɜ –  Эɜ = 40 – 18 = 22 ɋ. 

ɢɡ = 0,09(127-40)/Д9,72(40 – 18) = 0,037 ɦ. 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ 40 ɦɦ. 

3.2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɦɨɬɨɪ – ɪɟɞɭɤɬɨɪɚ 

ɩɪ
Ⱦ

QCN
*367

)1( 0
'  ,     (3.22) 

ɝɞɟ N’Ⱦ – ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ɫ0 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɟ ɫɟɦɹɧ ɱɟɪɟɡ ɭɩɥɨɬɧɢɬɟɥɶɧɵɣ 

ɞɢɫɤ, ɫ0 = 3800…4600, Д5Ж; 

ɩɪ – ɄɉȾ ɩɪɢɜɨɞɚ, ɩɪɢɧɢɦɚɟɦ ɩɪ = 0,85, Д6Ж. 

N’Ⱦ = (1+4200)*500/(367*0,85) = 6733 ȼɬ.  
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Ɇɨɬɨɪ – ɪɟɞɭɤɬɨɪ ɩɨɞɛɢɪɚɸɬ ɩɨ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜ-

ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ȼɟɪɟɦ ɦɨɬɨɪ – ɪɟɞɭɤɬɨɪ Ɇɉɡ2-80 ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 4Ⱥ132S4ɊɁ, Д6Ж. 

NȾ = 7,5 ɤȼɬ; ЧȾ = 1450 ɦɢɧ-1; Чȼȼ = 18 ɦɢɧ-1; ɌɆɊ = 1700 ɇɦ; Н = 70 ɦɦ, Д6Ж. 

 

3.2.9 ɉɨɞɛɨɪ ɦɭɮɬ 
 

Ɇɭɮɬɭ ɩɨɞɛɢɪɚɸɬ ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɦɭ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɫ ɭɱɟɬɨɦ ɞɢɚɦɟɬɪɨɜ 

ɫɨɟɞɢɧɹɟɦɵɯ ɜɚɥɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɩɪɭɝɚɹ ɦɭɮɬɚ ɫ ɬɨɪɨɨɛɪɚɡɧɨɣ ɨɛɨɥɨɱɤɨɣ ɩɨ  

“Ɇɭɥɶɬɢɤɪɨɫɫ”. 

 
Ɋɢɫɭɧɨɤ 3.2 – ɍɩɪɭɝɚɹ ɦɭɮɬɚ ɫ ɬɨɪɨɨɛɪɚɡɧɨɣ ɨɛɨɥɨɱɤɨɣ “Ɇɭɥɶɬɢɤɪɨɫɫ” 

 

ɗɬɢ ɦɭɮɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜɚɥɨɜ ɢ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧ-

ɬɨɜ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. Ɉɧɢ ɫɦɹɝɱɚɸɬ ɭɞɚɪɵ ɩɨɫɪɟɞɫɬɜɨɦ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ, 

ɤɨɦɩɟɧɫɢɪɭɸɬ ɧɟɛɨɥɶɲɢɟ ɩɟɪɟɤɨɫɵ ɜɚɥɨɜ (ɞɨ 1°) ɢ ɧɟɫɨɨɫɧɨɫɬɢ ɜɚɥɨɜ ɧɟ ɛɨɥɟɟ 0,5 

ɦɦ. 

ɌКɌ ɆɆ *'  ,      (3.23) 

ɝɞɟ ɌɆ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɭɮɬɨɣ, ɇɦ; 

ɄɆ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɄɆ = 1,5…2, Д7Ж. 

Ɍ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɭɮɬɨɣ, ɇɦ. 

Ɍ’Ɇ = 1,5*1700 = 2550 ɇɦ. 

Ȼɟɪɟɦ ɭɩɪɭɝɭɸ ɦɭɮɬɭ ɫ ɬɨɪɨɨɛɪɚɡɧɨɣ ɨɛɨɥɨɱɤɨɣ “Ɇɭɥɶɬɢɤɪɨɫɫ”: 

ɌɆ = 2650 ɇɦ; 
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НɆ = 40…110 ɦɦ, Д7Ж. 

 

3.2.10 ɉɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ ɜɚɥɨɜ 
 

 
3

16

ɌНɜ 

,       (3.24) 

ɝɞɟ Нɜ – ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦɦ; 

Ɍ– ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ, Ɍ = 1700000 ɇɦɦ., Д6Ж ; 

ДτЖ – ɞɨɩɭɫɤɚɟɦɨɟ ɤɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ДτЖ = 20 Ɇɉɚ, Д6Ж. 

83,67
20*14,3

1700000*16
3 ɜН  ɦɦ.      

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ Нɜ = 70 ɦɦ. 

 

3.2.11 Ɋɚɫɱɟɬ ɲɩɨɧɤɢ ɜɚɥɚ ɲɧɟɤɚ ɩɨɞ ɦɭɮɬɭ 
 

  ɫɦ
p tСН

Tl
1

2000



,       (3.25) 

ɝɞɟ Хɪ – ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ; 

С –  ɜɵɫɨɬɚ ɲɩɨɧɤɢ,  С = 12 ɦɦ, Д6Ж; 

Л – ɲɢɪɢɧɚ ɲɩɨɧɤɢ,  Л = 20 ɦɦ, Д6Ж; 

Э1 – ɝɥɭɛɢɧɚ ɩɚɡɚ ɜɬɭɥɤɢ, Э1= 4,9 ɦɦ, Д6Ж; 

ДɫɦЖ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ, ДɫɦЖ = 350 Ɇɉɚ, Д6Ж.  

  1,31
350*9,41270

1900*2000



pl , ɦɦ.      

bll Ɋ  ,        (3.26) 

ɝɞɟ Х – ɩɨɥɧɚɹ ɞɥɢɧɚ ɲɩɨɧɤɢ, ɦɦ. 

Х = 31,1+20 = 51,1 ɦɦ.        

ɉɪɢɧɢɦɚɟɦ: ɒɩɨɧɤɚ 20 ɯ 12 ɯ 70 ȽɈɋɌ 23360-78. 
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3.2.12 Ɋɚɫɱɟɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɞɢɚɥɶɧɨ-ɭɩɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

 

ɉɨɞɲɢɩɧɢɤɢ ɩɨɞɛɢɪɚɸɬ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ, 

ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɢɯ. 

Ⱦɥɹ ɨɩɨɪ ɜɚɥɚ ɩɪɢɦɟɧɹɟɦ ɲɚɪɢɤɨɜɵɟ ɪɚɞɢɚɥɶɧɨ - ɭɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ № 

46216  ȽɈɋɌ 831-75 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, Д8Ж: 

 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ     Н = 80 ɦɦ; 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ     D = 140 ɦɦ; 
ɒɢɪɢɧɚ ɩɨɞɲɢɩɧɢɤɚ       ȼ = 26 ɦɦ; 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɚɹ  ɋ = 87,9 ɤɇ; 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɬɚɬɢɱɟɫɤɚɹ  ɋ0 = 60 ɤɇ. 
Ɋɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д8Ж: 

36

60
10









P
C

Ч
LС ,       (3.27) 

ɝɞɟ LС – ɪɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɚ, ɱ; 

Ч – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, Ч = 18 ɦɢɧ-1Ж; 

Ɋ – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɫɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ, ɇ; 

ɋ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ, ɋ = 87900 ɇ, Д8Ж; 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, 

Д8Ж: 

  TȻar KKFВFVБP  ,      (3.28) 

ɝɞɟ ɏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɣɫɬɜɢɟ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɧɚ ɩɨɞɲɢɩɧɢɤ, ɏ=1, 

Д8Ж; 

В – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɟɣɫɬɜɢɟ ɨɫɟɜɨɣ ɫɢɥɵ ɧɚ ɩɨɞɲɢɩɧɢɤ, В=0,6, 

Д8Ж; 

V – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɤɨɟ ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ ɜɪɚɳɚɟɬɫɹ, V=1, Д8Ж; 

ɄȻ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɄȻ = 1,2, Д8Ж; 

ɄɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ɪɚɛɨɬɟ, ɄɌ=1,1, 

Д14Ж; 

FЫ – ɪɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ FЫ ≈ 2000 ɇ.; 

Fɚ – ɨɫɟɜɚɹ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɲɢɩɧɢɤ, Fɚ ≈ 2900 ɇ. 
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Ɋ = (1*1*2000+0,6*2900)*1,2*1,1 = 4937 ɇ.    

38379
4937

87900
18*60

10 36







СL  ɱ.     

Ⱦɚɧɧɵɣ ɪɟɫɭɪɫ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ 

ɤɨɧɫɬɪɭɤɰɢɢ ɷɤɫɬɪɭɞɟɪɚ ɫɟɦɹɧ. 

 

3.2.13 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɚ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ 
 

Ⱦɢɚɦɟɬɪ ɫɬɹɠɧɵɯ ɛɨɥɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɧɚɝɪɭɡɤɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɢɯ 

ɩɨ ɮɨɪɦɭɥɟ. 

      (3.29) 

ɝɞɟ Ɍɛ – ɧɚɝɪɭɡɤɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɛɨɥɬ,  Ɍɛ ≈420 ɇ. 

 
ɉɪɢɧɢɦɚɟɦ ɛɨɥɬ Ɇ12 ȽɈɋɌ 7798-70. 

 

3.2.14 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɤɨɪɩɭɫɚ 
 

Ʉɨɪɩɭɫ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ 12БH10T. 

Ɍɨɥɳɢɧɚ ɨɛɟɱɚɣɤɢ, ɦɦ: 

CSS R  ,                                                 (3.30) 

ɝɞɟ SR – ɪɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 

ɋ – ɩɪɢɛɚɜɤɚ ɧɚ ɤɨɪɪɨɡɢɸ, ɦɦ, ɋ=5 Д2Ж. 

  Ɋ
PDS ȼ

R 


2
,      (3.31) 

ɝɞɟ  Ɋ – ɞɚɜɥɟɧɢɟ ɜ ɚɩɩɚɪɚɬɟ, Ɋ=1 Ɇɉɚ Д11Ж; 

ДЖ – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɥɢ, ДЖ = 100 Ɇɉɚ Д10Ж; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ,  = 0,5 Д10Ж. 

6,2
15,0*100*2

260*1



RS  ɦɦ 

S  2,6+5 = 7,6 ɦɦ 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɤɨɪɩɭɫɚ 10 ɦɦ.  
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3.3 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

 

3.3.1 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɨɯɪɚɧɵ ɬɪɭɞɚ  

3.3.1.1 ɉɥɚɧ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

1. ȼɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ ɤɨɧɬɪɨɥɹ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɪɭɤɨɜɨɞɢɬɟɥɶ ɯɨɡɹɣɫɬɜɚ. 

2. ɉɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɭɱɚɫɬɤɚ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɌȻ ɢ ɪɭɤɨɜɨɞɢɬɟɥɶ. 

3. ɉɪɢɨɛɪɟɬɟɧɢɟ ɥɢɬɟɪɚɬɭɪɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɜ ɩɪɨɢɡɜɨɞɫɬ-

ɜɟ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɌȻ. 

4. Ɉɮɨɪɦɥɟɧɢɟ ɭɝɨɥɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

  Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɦɟɯɚɧɢɤ. 

 

3.3.1.2 ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ  

1. Ɉɬɦɟɬɤɚ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ ɨɩɚɫɧɵɯ ɢ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɦɟɯɚɧɢɤ. 

2. ɉɪɢɨɛɪɟɬɟɧɢɟ ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɤɥɚɞɨɜɳɢɤɭ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɫɧɚɛɠɟɧɟɰ. 

3. ɉɪɨɜɟɪɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɧɜɟɧɬɚɪɹ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɦɟɯɚɧɢɤ. 

4. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɹɰɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɫɤɥɚɞɚ. 

                    Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɢɧɠɟɧɟɪ ɩɨ ɌɈ ɢ ɌɊ. 

5. ȼɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɨɩɬɢɦɚɥɶɧɨ-ɞɨɫɬɭɩɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ ɨɬɞɵɯɚ. 

                     Ɉɬɜɟɬɫɬɜɟɧɧɵɣ: ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɌȻ. 

 

3.3.2 Ɋɚɫɱɟɬ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 
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Ɋɚɫɱɟɬ ɡɚɡɟɦɥɟɧɢɹ ɩɪɨɜɨɞɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ, ɝɞɟ ɭɤɚɡɚɧɨ ɧɚ ɧɚɥɢ-

ɱɢɟ ɜɨɡɥɟ ɮɟɪɦɵ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ RОɡ = 4 Ɉɦ. ȼ ɬɚɤɨɦ 

ɫɥɭɱɚɟ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ ɫ ɰɟɥɶɸ ɧɚɞɟɠɧɨɫɬɢ ɟɝɨ 

ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɬɚɤ ɤɚɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɟɝɨ ɜɟɥɢɱɢɧɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵ-

ɲɚɬɶ 4 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɫ ɞɨɩɨɥɧɟɧɢɟɦ RО ɤ ɭɠɟ ɢɦɟɸɳɟɦɭɫɹ ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ RОɡ = 4 Ɉɦ: 

ɟɡО

ɟɡО
З RR

RRR




.     (3.22) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ RО ɨɩɪɟɞɟɥɹɟɦ Д14Ж ɩɨ ɮɨɪɦɭɥɟ 













lС
lС

Н
l

l
RО 4

4ХЧ5,02ХЧ366,0 

,     (3.23) 

ɝɞɟ ρ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ (ɩɪɢɧɢɦɚɟɦ 100 Ɉɦ); 

Х ɢ Н – ɞɥɢɧɚ ɢ ɬɨɥɳɢɧɚ ɡɚɡɟɦɥɢɬɟɥɹ (ɛɟɪɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 3ɦ ɢ 0,05 ɦ); 

С – ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɹ (ɩɪɢɦɟɦ 4ɦ). 

Ɍɨɝɞɚ 
ɈɦRО 3,20

344
344ХР5,0

05,0
32ХР

3
100366,0 















. 

ɑɢɫɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɡɟɦɥɢɬɟɥɟɣ 

ɷОɡ

МО

R
KRЧ




,      (3.24) 

ɝɞɟ Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɫɬɢ (ɩɪɢɧɢɦɚɟɦ 1,1); 

ɗ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɡɟɦɥɢɬɟɥɟɣ (ɛɟɪɟɦ 0,6). 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

4
6,010
1,13,20





Ч
 ɫɬɟɪɠɧɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɢɡ 4 –ɯ ɫɬɟɪɠɧɟɣ 

RE = RО/4 = 20,3/4 = 5,075 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ 

ɟɡE

ɟɡE
З RR

RRR




;     (3.25) 
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Rɡ =  4075,5
4075,5




 = 2,2 Ɉɦ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɢɬɟɥɹ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɟ 4 Ɉɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨ-

ɜɚɧɢɹɦ ɉɍɗ. 

 

3.3.3 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɢ ɫɦɟɫɢɬɟɥɹ 

3.3.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

1. Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɢ ɢɧɫɬɪɭɤɬɚɠ 

ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɨɛɥɚɞɚɸɳɢɟ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɧɚɜɵɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬ ɢ ɜ ɜɨɡɪɚɫɬɟ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ. 

2. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɥɟɫɚɪɶ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞ-

ɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ (ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɡɚɝɪɹɡɧɟɧɧɨɫɬɶ, ɡɚɝɚɡɨ-

ɜɚɧɧɨɫɬɶ, ɜɢɛɪɚɰɢɹ). 

3. ɇɚɥɢɱɢɟ ɬɟɩɥɨɣ ɜɨɞɵ ɜ ɤɨɦɧɚɬɟ ɨɬɞɵɯɚ. 

4. ɇɚɱɚɥɶɧɢɤ ɭɱɚɫɬɤɚ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɜɫɟɣ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

          3.3.3.2  Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 

1. ɉɨɥɭɱɟɧɢɟ ɧɚɪɹɞɚ; 

2. ɇɚɥɢɱɢɟ ɫɩɟɰɨɞɟɠɞɵ; 

3. ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɢ ɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

          3.3.3.3  Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

1. Ɉɫɬɨɪɨɠɧɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɫɨɛɥɸɞɟɧɢɟ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

2. ɉɪɨɜɟɪɤɚ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. 

3. ɉɪɨɜɟɪɤɚ ɡɚɡɟɦɥɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

3.3.3.4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɷɤɫɬɪɟɧɧɵɯ ɫɥɭɱɚ-

ɹɯ 

1. Ɉɤɚɡɚɧɢɟ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɥɢɰɚɦ.   

2. ɋɨɨɛɳɟɧɢɟ ɧɚɱɚɥɶɧɢɤɭ ɭɱɚɫɬɤɚ ɢɥɢ ɦɚɫɬɟɪɭ ɨ ɫɥɭɱɢɜɲɟɦɫɹ. ɂɫɩɨɥɧɟɧɢɟ 

ɟɝɨ ɭɤɚɡɚɧɢɣ, ɚ ɡɚɬɟɦ ɫɪɨɱɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɚɜɚɪɢɢ. 
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3.3.3.5 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ 

1. ɉɪɢɜɟɞɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜ ɩɨɪɹɞɨɤ. 

2. ȼɵɩɨɥɧɟɧɢɟ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ. 

ɋɨɝɥɚɫɨɜɚɧɨ:        Ɋɚɡɪɚɛɨɬɚɥ: ɇɚɫɵɛɭɥɥɢɧ Ⱥ.Ⱥ. 

ɫɩɟɰɢɚɥɢɫɬ ɩɨ ɈɌ: 

ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɪɨɮɫɨɸɡɚ: 

 

3.3.4 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, ɫɩɨ-

ɫɨɛɫɬɜɭɹ 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 ɪɚɡɥɢɱ-

ɧɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɫɨɯɪɚɧɹɟɬɫɹ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɟɝɨ ɩɫɢɯɢɱɟ-

ɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ. Ɍɜɨɪɱɟɫɤɨɟ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɧɚɩɪɚɜɥɟɧɨ ɧɚ 

ɞɨɫɬɢɠɟɧɢɟ ɠɢɡɧɟɧɧɨ-ɜɚɠɧɵɯ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɰɟɥɟɣ ɢɧɞɢɜɢɞɭɭɦɚ. 
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3.4 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄȺə ɈɐȿɇɄȺ ɄɈɇɋɌɊɍɄɐɂɂ 

3.4.1 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɦɟɫɢɬɟɥɹ 

3.4.1.1 Ɋɚɫɱɟɬɵ ɦɚɫɫɵ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, Д2Ж: 

КGGG ȽK  )( ,      (3.26) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ. ɉɪɢɧɢɦɚɟɦ ɧɚ ɨɫɧɨɜɚ-

ɧɢɢ ɪɚɫɱɟɬɚ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ; 

GȽ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ.  

ɉɪɢɧɢɦɚɟɦ GȽ ≈ 650 ɤɝ; 

Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤ-

ɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (Ʉ = 1,05…1,15). 

G = (1459,5+6500) .1,12 = 2359ɤɝ. 

ɉɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ G = 2360 ɤɝ. 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɇȺɑɉȾɆɡɤɛ КɋɋȿɋGɋ  )( . ,   (3.27) 

ɝɞɟ Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ; 

ɋɁ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ. ɦɚɫɫɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ, 

(ɋɁ = 0,02…0,15), Д2Ж ; 

ȿ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ, ɪɭɛ; 

ɋɆ – ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧɵ, 

ɋɆ=50ɪɭɛ/ɤɝ; 

ɋɉȾ– ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ; 

ɄɇȺɑ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɵ ɨɬ ɛɚ-

ɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ, ɄɇȺɑ = 1,15…1,4, Д2Ж. 

ɋɛ = (1459,5.(0,11.1,2+50) + 75400) .1,3 = 251760 ɪɭɛ.    

 
3.4.1.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 
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Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɫɦɟɫɢɬɟɥɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ (Аɑ) ɩɨ ɜɵɩɚɪɟɧ-

ɧɨɣ ɜɥɚɝɢ ɪɚɜɧɵɦ 200 ɤɝ/ɱɚɫ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɭɫɬɚɧɚɜɥɢ-

ɜɚɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (Аɑ) ɩɨ ɜɵɩɚɪɟɧɧɨɣ ɜɥɚɝɢ ɪɚɜɧɵɦ 100 ɤɝ/ɱɚɫ. 

ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɢɪɭɟ-

ɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ. 

 

Ɍɚɛɥɢɰɚ3.1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɚɪɢɚɧɬɵ 

ɂɫ-
ɯɨɞɧɵɣ 

ɉɪɨ-
ɟɤɬɢɪɭɟɦɨɣ 

Ɇɚɫɫɚ, ɤɝ 3500 2360 
Ȼɚɥɚɧɫɨɜɚɹ, ɪɭɛ. 550000 251760 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 15 9 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ 3 1 
Ɋɚɡɪɹɞ ɪɚɛɨɬɵ III III 
ɋɪɟɞɧɹɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱɟɥ.ɱ. 100 100 
ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 10 10 
ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 
Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱ 1500 1500 
ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 
ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱɚɫ 90 50 

 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɢɦ ɢɧɞɟɤɫɨɦ ɏ0, ɚ ɩɪɨɟɤ-

ɬɢɪɭɟɦɨɝɨ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨɞɢɬɫɹ 

ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦД2Ж. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 60
ɰ

ɱ T
tА  ,      (3.28) 

ɉɪɢɧɢɦɚɟɦ ɱɚɫɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  50ɱА ɥ/ɱ. 

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ: 

1

  ɫɥ

 
 Ɍɟ

ɑ ɝɨɞ

GɆ
А T




,      (3.29) 

ɝɞɟ Ɇɟ1, Ɇɟ0 – ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɝ/ɤɝ; 

Изм. Лист № докум. Подпись Дата 

Лист 

17 ВКР.35.03.06.174.18.ЛП.00.00.00.ПЗ 



G1, G0– ɦɚɫɫɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Аɑ1, Аɑ0 – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

Ɍɝɨɞ– ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ, ɱɚɫ; 

Ɍɫɥ– ɫɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ. 

Ɇɟ1 = 2360/(50.1500.10) = 0,028 ɤɝ/ɥ; 

Ɇɟ0 = 3500/(90.1500.10) = 0,0026 ɤɝ/ɥ. 

Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

ɛ
ɟ

ɑ ɝɨɞ

CF
А T




,       (3.30) 

ɝɞɟ ɋɛ1, ɋɛ0 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ.; 

Fɟ1 = 251760/(50.1500) = 3,36 ɪɭɛ/ɥ; 

Fɟ0 = 550000/(90.1500) = 4,81 ɪɭɛ/ɥ. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ: 

  

 О
ɟ

ɑ

NЭ
А

 ,       (3.31) 

ɝɞɟ ɗɟ1, ɗɟ0 – ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤȼɬ.ɱ/ 

ɤɝ; 

Nɟ1, Nɟ0 – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ɗɟ1 = 9/50 = 0,18 ɤȼɬ.ɱ/ɥ; 

ɗɟ0 = 15/90 = 0,17 ɤȼɬ.ɱ/ɥ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ:  

ɪТ
ɟТ

ɑТ

Ч
Ɍ

А
 ,       (3.32) 

ɝɞɟ Чɪ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 

02,0
50
1

1 ɟɌ  ɱɟɥ.ɱ/ɥ; 

03,0
90
3

0 ɟɌ  ɱɟɥ.ɱ/ɥ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ: 

ɡɩ Э ɪɬɨS ɋ ɋ ɋ Ⱥ    ,      (3.33) 
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ɝɞɟ ɋɡɩ1,ɋɡɩɨ0– ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɭɛ/ɥ. 

ɋɗ1, ɋɗ0– ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɥ; 

ɋɪɬɨ1, ɋɪɬɨ0– ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ/; 

Ⱥ1, Ⱥ0– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɥ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɡɩ ɟC г Ɍ  ,       (3.34) 

ɝɞɟ г – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɹɟɦɚɹ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɡɪɹɞɭ, ɪɭɛ/ɱ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚ: г = 100 ɪɭɛ/ɱ. 

ɋɡɩ1 = 100.0,02 = 2 ɪɭɛ/ɥ; 

ɋɡɩ0 = 10.0,03= 3 ɪɭɛ/ɥ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Э Эɋ Э ɐ  ;       (3.35) 

ɝɞɟ ɐɗ – ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, (ɐɗ = 2,57 ɪɭɛ/ɤȼɬ). 

ɋɗ1 = 0,18.2,57 = 0,47 ɪɭɛ/ɥ; 

ɋɗ0 = 0,17.2,57= 0,43 ɪɭɛ/. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɪɬɨ

ɑ ɝɨɞ

  ɇ
100  А  Ɍ

ɛ
ɪɬɨ

C
C




 
,     (3.36) 

ɝɞɟ ɇɪɬɨ1, ɇɪɬɨ0 – ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɋɪɬɨ1 = 251760.10/(100.50.1500) = 0,34 ɪɭɛ/ɥ; 

ɋɪɬɨ0 = 550000.10/(100.90.1500) = 0,48 ɪɭɛ/ɥ. 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

Т

ɑ0 ɝɨɞТ

 ɚ ;
100  А  Ɍ

Т
Т

CɛȺ 


 
     (3.37) 

ɝɞɟ ɚ1, ɚ0 – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % , 

Ⱥ1 = 251760.10/(100.50.1500) = 0,34 ɪɭɛ/ɥ; 

Ⱥ0 = 550000.10/(100.90.1500) = 0,48 ɪɭɛ/ɥ. 

Ɉɬɫɸɞɚ, 

1ɷɤɫɩS  = 2+0,47+0,34+0,34 = 3,15 ɪɭɛ/ɥ; 

0ɷɤɫɩS  = 3+0,43+0,48+0,48 = 4,72 ɪɭɛ/ɥ. 
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ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɟɩɪ FSɋ  ɇ1 ȿ      (3.38) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ȿɇ =0,15. 

CɉɊ1 = 3,15+(0,15.3,36) = 3,65 ɪɭɛ/ɥ; 

CɉɊ0 = 4,72+(0,15.4,81) = 5,44 ɪɭɛ/ɥ. 

Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɜ ɪɭɛɥɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɝɨɞɑ110 Ɍ  А  SSЭɝɨɞ  ,     (3.39) 

ɝɨɞЭ  = (4,72-3,15) .50.1500 = 117750 ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉ  ȿ- ɇ  ɝɨɞɝɨɞ Эȿ ,     (3.40) 

ɝɞɟ Ʉ  - ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, Ʉ  = 3,36 ɪɭɛ/ɥ. 

ȿɝɨɞ = 117750 – 0,15.3,36 = 117749,5 ɪɭɛ. 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞ

ɛ
ɨɤ Э

ɋ
Ɍ 1 ,      (3.41) 

Ɍɨɤ = 251760/117750 = 2,1 ɝɨɞɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

1ɛ

ɝɨɞ
ɷɮ ɋ

Э
ȿ  ,      (3.42) 

ȿɷɮ = 117750/251760 = 0,5. 
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Ɍɚɛɥɢɰɚ 3.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȼɚɪɢɚɧɬɵ 
ɂɫɯɨɞɧɵɣ ɉɪɨɟɤɬ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɝ/ɱ 50 90 
Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ/ɥ 4,81 3,36 
ɗɧɟɪɝɨɟɦɤɨɫɬɶ, ɤȼɬ/ɥ 0,18 0,17 
Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ɥ 0,028 0,026 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ.ɱ/ɥ 0,03 0,02 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ/ɥ 4,72 3,15 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ/ɥ 5,44 3,65 
Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. – 117750 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ.  117749,5 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ. – 2,1 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

– 0,5 

ȼɵɜɨɞ. ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɧɚɦɢ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɹɜɥɹɟɬ-

ɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢ-

ɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 2,1 < 10 ɥɟɬ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Изм. Лист № докум. Подпись Дата 

Лист 

21 ВКР.35.03.06.174.18.ЛП.00.00.00.ПЗ 



ȼɕȼɈȾɕ ɂ ɉɊȿȾɅɈɀȿɇɂə 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɩɪɨɜɟɞɟɧ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ ɫɦɟɫɢ-

ɬɟɥɟɣ ɦɨɥɨɤɚ. Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɫɵɪɶɟ ɢ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ. ȼɵɛɪɚɥɢ ɢ ɩɪɨɚɧɚɥɢ-

ɡɢɪɨɜɚɥɢ ɬɟɯɧɨɥɨɝɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɥɨɤɚ. ɋɞɟɥɚɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ. Ɋɚɫ-

ɫɱɢɬɚɥɢ ɢ ɜɵɛɪɚɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɪɚɡɞɟɥɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪɚɡ-

ɪɚɛɨɬɤɢ ɩɪɨɢɡɜɟɥɢ ɪɚɫɱɟɬ ɫɦɟɫɢɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. ɋɞɟɥɚɥɢ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ ɩɟɪɟɪɚɛɨɬɤɢ ɦɨɥɨɤɚ. Ɋɚɡɪɚɛɨɬɚɥɢ ɦɟɪɵ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɫɱɢɬɚɥɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɩɩɚɪɚɬɚ. ɋɪɨɤ ɨɤɭɩɚɟɦɨ-

ɫɬɢ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 2.1 ɝɨɞɚ. 
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