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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
Ʉɚɮɟɞɪɚ «Ɍɪɚɧɫɩɨɪɬ» 

 
 
 
 

 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________    ȿ.ɋ. ȼɨɟɜɨɞɢɧ 
   ɩɨɞɩɢɫɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«___»  _______  20 __ ɝ. 
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ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɭ: ȼɚɯɬɟɥɸ Ⱥɧɞɪɟɸ ȿɜɝɟɧɶɟɜɢɱɭ 
                        ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
 

Ƚɪɭɩɩɚ: ɎɌ17-02Ȼ    ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 23.03.03 
               ɧɨɦɟɪ                                                                                ɤɨɞ 
 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 
                                                  ɧɚɢɦɟɧɨɜɚɧɢɟ 
 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Subaru ɜ 
ɝ.Ʉɪɚɫɧɨɹɪɫɤɟ 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19421/ɫ ɨɬ 28.12.2020 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ:  ȿ.ɋ. ȼɨɟɜɨɞɢɧ ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ, 
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɛɪɟɧɞ Subaru, ɞɚɧɧɵɟ ɩɨ ɩɪɨɞɚɠɚɦ ɚɜɬɨɦɨɛɢɥɟɣ 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ; 
2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ; 
3 ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 
4 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɌɈ ɢ ɌɊ 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
Ʌɢɫɬ 1 – Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Subaru ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ 
Ʌɢɫɬ 2 – ɍɱɚɫɬɨɤ ɌɈ ɢ ɌɊ ɞɢɥɟɪɫɤɨɝɨ ɰɟɧɬɪɚ Subaru 
Ʌɢɫɬ 3 – ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 
Ʌɢɫɬ 4 – ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 
 
 
 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________     ________________________ 
                                                                 ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
 
      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        ___________________________________ 

                                                                          ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 
 
 

                                                                                  « ___ » __________ 20__ ɝ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɢ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ» 
ɫɨɞɟɪɠɢɬ  ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ,  ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆȺɊɄȿɌɂɇȽɈȼɈȿ ɂɋɋɅȿȾɈȼȺɇɂȿ, ȺɇȺɅɂɁ ɈɌɄȺɁɈȼ, 
ɆɈȾȿɇɂɁȺɐɂə ɈȻɈɊɍȾɈȼȺɇɂə, ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɋɑȿɌ ɋɌɈ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
- ɞɢɥɟɪɫɤɢɟ ɚɜɬɨɦɨɛɢɥɢ SUBARU; 
ɐɟɥɶ ɪɚɛɨɬɵ: 
- ɢɡɭɱɟɧɢɟ ɦɚɪɤɟɬɢɧɝɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɵɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU; 
- ɚɧɚɥɢɡ ɯɚɪɚɤɬɟɪɧɵɯ ɨɬɤɚɡɨɜ ɚɜɬɨɦɨɛɢɥɹ SUBARU ɢ ɜɵɹɜɥɟɧɢɟ ɢɯ 

ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ; 
- ɧɚ ɩɪɢɦɟɪɟ ɨɬɤɚɡɚ ɩɪɟɞɥɨɠɢɬɶ ɦɟɬɨɞɢɤɭ ɟɝɨ ɭɫɬɪɚɧɟɧɢɹ; 
- ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɞɨɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
- ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɭɱɚɫɬɨɤ, ɧɚ ɤɨɬɨɪɨɦ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɨɬɤɚɡ ɦɨɠɟɬ 

ɛɵɬɶ ɭɫɬɪɚɧɟɧ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɜ ɫɮɟɪɟ ɦɚɪɤɟɬɢɧɝɚ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɛɵɥ ɫɞɟɥɚɧ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɨɬɤɚɡɵ ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. ȼ ɢɬɨɝɟ, 
ɭɱɚɫɬɨɤ ɫ ɜɵɫɨɤɨ ɬɟɯɧɨɥɨɝɢɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɦɨɠɟɬ ɜ ɤɚɱɟɫɬɜɟɧɧɨɦ ɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɭɫɬɪɚɧɟɧɢɢ ɨɬɤɚɡɨɜ, ɱɬɨ ɩɨɜɵɫɢɬ ɭɪɨɜɟɧɶ ɫɟɪɜɢɫɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 
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ȼɜɟɞɟɧɢɟ 
 

Ⱥɜɬɨɦɨɛɢɥɢ ɦɚɪɤɢ Subaru ɫɥɚɜɹɬɫɹ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ, ɛɟɡɨɩɚɫɧɨɫɬɶɸ, 
ɨɱɟɧɶ ɯɨɪɨɲɨ ɫɟɛɹ ɩɨɤɚɡɵɜɚɸɬ ɤɚɤ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ, ɬɚɤ ɢ ɜ ɚɜɬɨɫɩɨɪɬɟ. 
Subaru ɨɞɧɚ ɢɡ ɧɟɦɧɨɝɢɯ ɦɚɪɨɤ, ɤɨɬɨɪɵɟ ɨɫɧɚɳɚɸɬɫɹ ɨɩɩɨɡɢɬɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, 
ɚ ɬɚɤɠɟ ɥɟɝɟɧɞɚɪɧɵɦ ɩɨɥɧɵɦ ɩɪɢɜɨɞɨɦ. Ɉɮɢɰɢɚɥɶɧɨɦɭ ɞɢɥɟɪɭ Subaru 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜɡɜɟɲɟɧɧɭɸ ɰɟɧɨɜɭɸ ɩɨɥɢɬɢɤɭ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɤɚɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɥɨɹɥɶɧɨɫɬɢ 
ɤɥɢɟɧɬɨɜ ɜ ɩɨɫɥɟɝɚɪɚɧɬɢɣɧɵɣ ɩɟɪɢɨɞ. ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɛɭɞɭɬ 
ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɰɟɥɢ ɩɪɨɟɤɬɚ: 

1) Ɉɩɪɟɞɟɥɢɬɶ ɫɩɪɨɫ ɧɚ ɞɚɧɧɭɸ ɦɚɪɤɭ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɨɛɪɚɳɟɧɢɣ ɜ ɫɟɪɜɢɫ; 

2) Ɋɚɡɪɚɛɨɬɚɬɶ ɭɱɚɫɬɨɤ ɌɈ ɢ ɌɊ; 
3) ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɫɟɪɜɢɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɭɱɚɫɬɤɚ, ɞɥɹ ɬɨɝɨ 

ɱɬɨɛɵ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 
ɚɜɬɨɦɨɛɢɥɟɣ ɞɚɧɧɨɣ ɦɚɪɤɢ. 
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
1.1 Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɡɚ ɩɟɪɢɨɞ ɨɬ 2010 

ɝɨɞɚ ɞɨ 2020 ɝɨɞɚ ɜɤɥɸɱɢɬɟɥɶɧɨ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ɋɨɫɫɢɢ ɡɚ 11 ɥɟɬ ɩɨ ɫɬɚɬɢɫɬɢɤɟ 

AEB ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1 
 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɡɚ ɩɟɪɢɨɞ 11 ɥɟɬ 

Ƚɨɞ 

ɑɢɫɥɨ 
ɩɪɨɞɚɧɧɵɯ 

ɚɜɬɨ ɜ 
Ɋɨɫɫɢɢ, ɲɬ 

ɑɢɫɥɨ 
ɩɪɨɞɚɧɧɵɯ 

ɚɜɬɨ ɜ 
Ʉɪɚɫɧɨɹɪɫɤɟ, 

ɲɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 

2010 8552 136 0,048 

2011 12371 197 0,070 

2012 14296 228 0,080 

2013 16831 269 0,095 

2014 17557 281 0,098 

2015 6852 108 0,038 

2016 5638 89 0,031 

2017 6080 96 0,033 

2018 8032 127 0,044 

2019 7686 121 0,042 

2020 6240 98 0,034 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ (ɬɚɛɥɢɰɚ 1) ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɫɵɳɟɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ KIA ɧɚ 1000 ɱɟɥɨɜɟɤ ɧɚɫɟɥɟɧɢɹ ɜ 
Ɋɨɫɫɢɢ, ɡɚɬɟɦ ɧɚɣɬɢ ɧɚɫɵɳɟɧɧɨɫɬɶ ɧɚ 1000 ɱɟɥɨɜɟɤ ɧɚɫɟɥɟɧɢɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ 
ɤɪɚɟ, ɩɨɫɥɟ ɷɬɨɝɨ ɪɚɡɞɟɥɢɦ ɧɚɫɵɳɟɧɧɨɫɬɶ ɜ Ɋɨɫɫɢɢ ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɪɟɞɟɥɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬ. ȼɫɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
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Ɍɚɛɥɢɰɚ 1.2 - ɇɚɫɵɳɟɧɧɨɫɬɶ Ɋɨɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɦɚɪɤɢ SUBARU 

 
Ƚɨɞ 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Ʉɨɥɢɱɟɫɬɜɨ 
ɚɜɬɨɦɨɛɢɥɟ
ɣ, ɚ/ɦ, ɲɬ. 

8552 12371 14296 16831 17557 6852 5638 6080 8032 7686 6240 

ɑɢɫɥɟɧɧɨɫɬ
ɶ 

ɧɚɫɟɥɟɧɢɹ, 
ɬɵɫ.ɱɟɥ. 

14283
4 

14286
5 

14305
6 

14334
7 

14366
7 

14626
7 

14654
5 

14680
4 

14688
0 

14678
1 

14674
9 

ɇɚɫɵɳɟɧɧ
ɨɫɬɶ, 

ɚɜɬ./1000 
ɠɢɬ. ɜ 
Ɋɨɫɫɢɢ 

0,0598
74 

0,0865
92 

0,0999
33 

0,1174
14 

0,1222
06 

0,0468
46 

0,0384
73 

0,0414
16 

0,0546
84 

0,0523
64 

0,0425
22 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɞɚɧɧɵɯ 
ɚ/ɦ ɜ Ʉɪɫɤ 
ɤɪɚɟ, ɲɬ. 

136 197 228 269 281 108 89 96 127 121 98 

ɑɢɫɥɟɧɧɨɫɬ
ɶ ɧɚɫɟɥɟɧɢɹ 
Ʉɪɫɤ ɤɪɚɹ 
ɬɵɫ. ɱɟɥ 

2828 2829 2838 2846 2853 2859 2866 2875 2876 2874 2866 

ɇɚɫɵɳɟɧɧ
ɨɫɬɶ , 

ɚɜɬ./1000 
ɠɢɬ. ȼ 

Ʉɪɫɤ. Ʉɪɚɟ 

0,048 0,070 0,080 0,095 0,98 0,038 0,031 0,033 0,044 0,042 0,034 

ɇɚɫɵɳɟɧɧ
ɨɫɬɶ 

ɧɚɪɚɫɬɚɸɳ
ɢɦ ɢɬɨɝɨɦ 

0,1023 0,1720 0,2525 0,3470 0,4454 0,4831 0,5141 0,5474 0,5914 0,6336 0,6678 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɚɠ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɜ Ɋɨɫɫɢɢ  ɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ ɪɢɫɭɧɤɟ 1.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ƚɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1 ɢ 2 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɜ Ɋɨɫɫɢɢ ɡɚ 

ɩɟɪɢɨɞ 11 ɥɟɬ 



10 

 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɡɚ ɩɟɪɢɨɞ 11 ɥɟɬ 

 
ɋɪɚɜɧɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ SUBARU ɧɚ 

1000 ɱɟɥɨɜɟɤ ɜ Ɋɨɫɫɢɢ ɢ ɭɞɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɨɞɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ 
SUBARU ɧɚ 1000 ɱɟɥɨɜɟɤ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

 
Ɍɚɛɥɢɰɚ 1.3 - ɇɚɫɵɳɟɧɧɨɫɬɶ Ɋɨɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɦɚɪɤɢ SUBARU 
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1.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɚɣɨɧɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

 

1.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 
ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɝɢɨɧɚ ɜ ɭɫɥɭɝɚɯ ɚɜɬɨɫɟɪɜɢɫɚ. ɗɬɚɩ № 1 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
- ɱɢɫɥɟɧɧɨɫɬɶ ɠɢɬɟɥɟɣ ɪɟɝɢɨɧɚ ʏ௜, ݅ = ሺͳ,ʹ̅̅ ̅̅ ሻ,  

ɝɞɟ ݅ – ɢɧɞɟɤɫ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ; 
 ݅ = ͳ – ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ;  
 ݅ = ʹ – ɩɟɪɫɩɟɤɬɢɜɚ (ɨɤɨɧɱɚɧɢɟ ɫɪɟɞɧɟɫɪɨɱɧɨɝɨ ɩɪɨɝɧɨɡɚ); 

- ɧɚɫɵɳɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ  ni  ɧɚ 
ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɢ ɩɟɪɫɩɟɤɬɢɜɭ, ݅ = ሺͳ,ʹ̅̅ ̅̅ ሻ, ав˕./ͳͲͲͲˉˋ˕ˈˎˈˌ; 

- ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ݊𝑡௜ = 𝑓ሺ𝑡௜ሻɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ, ɬ.ɟ. ɡɚ ɪɹɞ ɥɟɬ ሺ𝑡௜ = ͳ,ʹ,͵, … ݉ሻ ɞɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɟɤɭɳɟɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ 𝑡௜ = ݉; 

- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɜɥɚɞɟɥɶɰɟɜ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɭɫɥɭɝɚɦɢ 
ɋɌɈ – ߚ௜, ݅ = ሺͳ,ʹ̅̅ ̅̅ ሻ; 

- ɫɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɜ ɬɵɫ.ɤɦ ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɟ – ɡɚɟɡɞ ɧɚ ɋɌɈ ɩɨ 
ɦɨɞɟɥɹɦ – ܮ௜௝, ݆ = ሺͳ, ̅̅ܬ ̅̅ ሻ; 

- ɢɧɬɟɪɜɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ. 
 
ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɭɫɥɭɝɚɯ ɚɜɬɨɫɟɪɜɢɫɚ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 
 
Ɍɚɛɥɢɰɚ 1.3 – ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɪɟɦɟɧɧɨɣ 
ɩɟɪɢɨɞ 
i=(1,2) 

 
 
 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɠɢɬɟɥɟɣ 

ɪɟɝɢɨɧɚ Ai, 
ɱɟɥ. 

 
 

ɇɚɫɵɳɟɧɧɨɫɬɶ 
Ʌ/Ⱥ ni, 

ɚɜɬ./1000ɠɢɬ 
 
 
. 

Ⱦɨɥɹ 
ɜɥɚɞɟɥɶɰɟɜ, 

ɩɨɥɶɡ. 
ɍɫɥɭɝɚɦɢ 
ɋɌɈ Bi 

 
 

ɋɪɟɞ. 
ɇɚɪɚɛɨɬɤɚ 
ɇɚ ɨɞɢɧ 

ɚɜɬɨ-
ɡɚɟɡɞ. ɇɚ 

ɋɌɈ 
L(ɫɪɟ)ij, 
ɬɵɫ ɤɦ 

ȼɟɪɨɹɬɧɨɫɬɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɧɚ ɋɌɈ ɚɜɬɨ. ɩɨ 

ɦɚɪɤɚɦ Pij 

SUBARU 
Li1 

SUBARU Pi1 

Ɍɟɤɭɳɢɣ (1) 2866255 0,6678 0.75 13.3 1 
ɉɟɪɫɩɟɤɬɢɜɚ 

(2) 
3000000 0,85 0.85 15.2 1 

 
1.2.2 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɝɢɨɧɟ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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௜ܰ = ௜ܣ ∙ ݊௜ͳͲͲͲ ,                                                                                                               ሺͳ.ͳሻ 

 
ɝɞɟ ௜ܰ - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ; 
 ;௜ - ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɪɟɝɢɨɧɚܣ 
 ݊௜ – ɧɚɫɵɳɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ. 

Ⱦɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɟɤɭɳɟɝɨ ሺ݅ = ͳሻ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ሺ݅ = ʹሻ ɩɟɪɢɨɞɨɜ. 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ (i=1): 
 

ଵܰ = ʹͺ͸͸ʹͷͷ ∙ Ͳ,͸͸͹ͺͳͲͲͲ = ͳͻͳͶ,Ͳͺ = ͳͻͳͶ ɚɜɬɨ; 
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ (i=2): 

 ଶܰ = ଷ଴଴଴଴଴଴∙଴.଼ହଵ଴଴଴ = ʹͷͷͲ ɚɜɬɨ; 

 
ɉɪɢ ɪɚɫɱɟɬɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 

ɪɟɝɢɨɧɟ ɢɥɢ ɧɚɫɵɳɟɧɧɨɫɬɢ ɢɦɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 𝑡௜ = ݉ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 
ɧɟ ɦɟɧɟɟ 5–7 ɥɟɬ. 

Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.4. 
 
Ɍɚɛɥɢɰɚ 1.4 – Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ 

№ ɩ.ɩ. Ƚɨɞɵ ௜ܶ Ƚɨɞɵ 𝑡௜ 𝑡௜ = ௜ܶ − ʹͲͳ͸ 
ɇɚɫɵɳɟɧɧɨ

ɫɬɶ ɚɜɬ/1000 ɠɢɬ 
1 2016 0 0,031 
2 2017 1 0,033 
3 2018 2 0,044 
4 2019 3 0,042 
5 2020 4=m 0,034 
 
Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɩɪɨɲɥɨɦ, ɫɨɫɬɨɹɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɜ 
ɧɚɫɬɨɹɳɟɦ ɢ ɜ ɛɭɞɭɳɟɦ. 

ɉɪɢ ɷɬɨɦ ɧɚɫɵɳɟɧɧɨɫɬɶ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɜɨɡɪɚɫɬɚɟɬ: ɫɧɚɱɚɥɚ 
ɦɟɞɥɟɧɧɨ, ɡɚɬɟɦ ɛɵɫɬɪɨ ɢ, ɧɚɤɨɧɟɰ, ɫɧɨɜɚ ɡɚɦɟɞɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɛɥɢɠɟɧɢɹ ݊ ɤ ݊௠௔௫ = ݊ଶ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɧɚɫɵɳɟɧɧɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɜɢɞɚ: 
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𝑑݊𝑑𝑡 = ሺ݊௠௔௫݊ݍ − ݊ሻ,                                                                                                ሺͳ.ʹሻ 

 
ɝɞɟ 𝑡 – ɜɪɟɦɹ; 
 ݊ – ɧɚɫɵɳɟɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹɦɢ; 
 ݊௠௔௫ – ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɫɬɢ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ – ݍ 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ q, ɬ.ɟ. 

ݍ  = − ∑ ሺ∆݊𝑡݊𝑡ଶሻ௠𝑡=ଵ − ݊௠௔௫ ∑ ሺ∆݊𝑡݊𝑡ଶሻ௠𝑡=ଵ݊௠௔௫ଶ ∑ ݊𝑡ଶ௠𝑡=ଵ − ʹ݊௠௔௫ ∑ ݊𝑡ଷ௠𝑡=ଵ + ∑ ݊𝑡ସ௠𝑡=ଵ ,                                          ሺͳ.͵ሻ 

 
ɉɪɢ ɡɚɞɚɧɧɨɦ ݊௠௔௫ = ݊ଶ ɢ ɜɵɱɢɫɥɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ݍ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɹ 

ɩɪɨɯɨɠɞɟɧɢɹ ɮɭɧɤɰɢɢ ݊ = 𝑓ሺ𝑡ሻ ɱɟɪɟɡ ɩɨɫɥɟɞɧɸɸ ɬɨɱɤɭ ݊௠ =݊ଵ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ 𝑡 = ݉ = Ͷ, ɩɨɡɜɨɥɹɟɬ, ɩɨɫɥɟ ɧɟɫɥɨɠɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɨɬ ɜɪɟɦɟɧɢ, ɬ.ɟ. 

 ݊𝑡 = ݊௠௔௫݊௠݊௠ + ሺ݊௠௔௫ − ݊௠ሻ ∙ exp[−݊ݍ௠௔௫ሺ𝑡 − ݉ሻ],                                          ሺͳ.Ͷሻ 

 
ɝɞɟ ݊௠ = ݊ଵ – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɥɟɝɤɨɜɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɤɨɧɟɰ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ, ɬ.ɟ. ɞɥɹ 𝑡 = ݉. 

 
Ɉɰɟɧɢɬɶ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ (ɥɚɝ) ɜɵɯɨɞɚ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɡɚɞɚɧɧɨɟ ɩɪɟɞɟɥɶɧɨɟ (ɢɥɢ ɛɥɢɡɤɨɟ ɤ ɧɟɦɭ) 
ɡɧɚɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɫɬɢ  ݊ < ݊௠௔௫ = ݊ଶ: 

 

𝑡Ʌ = ݉ − ln [ቀ݊௠௔௫݊௠݊𝑡 − ݊௠ቁሺ݊௠௔௫ − ݊௠ሻ ௠௔௫௡ݍ[ ,                                                                          ሺͳ.ͷሻ 

 
ȼ ɬɚɛɥɢɰɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɧɚɫɵɳɟɧɧɨɫɬɢ 

ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ. 
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Ɍɚɛɥɢɰɚ 1.5 – ɂɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɥɟɝɤɨɜɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ 

№ ɩ.ɩ. Ƚɨɞɵ, 𝑡௜  ɇɚɫɵɳɟɧɧɨɫɬɶ, ݊ 𝑡 
ɉɪɢɪɨɫɬ 

ɧɚɫɵɳɟɧɧɨɫɬɢ, ∆݊𝑡 
1 0 0,5141 0 

2 1 0,5474 0,033 

3 2 0,5914 0,044 

4 3 0,6336 0,042 

5 4 0,6678 0,034 

 
ȼ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ, ɩɪɢɪɨɫɬ ɧɚɫɵɳɟɧɧɨɫɬɢ ∆݊𝑡 ɪɚɜɟɧ: 
 ∆݊𝑡 = ݊𝑡௜ − ݊𝑡ሺ௜−ଵሻ,                                                                                                 ሺͳ.͸ሻ 
 
Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ݍ: ɞɥɹ ݊௠௔௫ = ݊ଶ = Ͳ,ͺ; ݊௠ = ݊ଵ = Ͳ,͸͸͹ͺ, ݍ ɪɚɜɧɨ: 
 

ݍ = −
(Ͳ,Ͳ͵͵ ∙ Ͳ,ͷͶ͹Ͷଶ + Ͳ,ͲͶͶ ∙ Ͳ,ͷͻͳͶଶ ++Ͳ,ͲͶʹ ∙ Ͳ,͸͵͵͸ଶ + Ͳ,͸͸͹ͺ ∙ Ͳ,Ͳ͵Ͷଶ ) −Ͳ,ͺ ∙ (Ͳ,Ͳ͵͵ ∙ Ͳ,ͷͶ͹Ͷଶ + Ͳ,ͲͶͶ ∙ Ͳ,ͷͻͳͶଶ ++Ͳ,ͲͶʹ ∙ Ͳ,͸͵͵͸ଶ + Ͳ,͸͸͹ͺ ∙ Ͳ,Ͳ͵Ͷଶ )Ͳ,ͺଶ ∙ ሺͲ,ͷͶ͹Ͷଶ ∙ Ͳ,ͷͻͳͶଶ ∙ Ͳ,͸͵͵͸ଶ ∙ Ͳ,͸͸͹ͺଶሻ −−ʹ ∙ Ͳ,ͺ ∙ ሺͲ,ͷͶ͹Ͷଷ ∙ Ͳ,ͷͻͳͶଷ ∙∙ Ͳ,͸͵͵͸ଷ ∙ Ͳ,͸͸͹ͺଷሻ ++ሺͲ,ͷͶ͹Ͷସ ∙ Ͳ,ͷͻͳͶସ ∙ Ͳ,͸͵͵͸ସ ∙ Ͳ,͸͸͹ͺସሻ

= −Ͳ,ͻ. 
 
ɉɪɨɝɧɨɡɧɚɹ ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɪɟɝɢɨɧɟ: ɞɥɹ ݊௠௔௫ = ݊ଶ = Ͳ,ͺͷ; ݊௠ = ݊ଵ = Ͳ,͸͸͹ͺ. ݉ = Ͷ ɧɚɫɵɳɟɧɧɨɫɬɶ ɜ 2020ɝ. (t =5) ɫɨɫɬɚɜɢɬ: 
 ݊𝑡=ହ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺହ−ସሻ] = Ͳ,͹ͷ; 

 ݊𝑡=଺ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺ଺−ସሻ] = Ͳ,ͺͲ; 

 ݊𝑡=଻ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺ଻−ସሻ] = Ͳ,ͺ͵; 
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݊𝑡=଼ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺ଼−ସሻ] = Ͳ,ͺͶ; 

 ݊𝑡=ଽ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺଽ−ସሻ] = Ͳ,ͺͶͷ; 

 ݊𝑡=ଵ଴ = ଴,଼ହ∙଴,଺଺଻଼଴,଺଺଻଼+ሺ଴,଼ହ−଴,଺଺଻଼ሻ∙exp [−଴,ଽ∙଴,଼ହ∙ሺଵ଴−ସሻ] = Ͳ,ͺͷ; 

 

𝑡Ʌ = ݉ − ln [ቀ݊௠௔௫݊௠݊𝑡 − ݊௠ቁሺ݊௠௔௫ − ݊௠ሻ ௠௔௫௡ݍ[ = Ͷ − ݈݊ [ቀͲ,ͺͷ ∙ Ͳ,͸͸͹ͺͲ,ͺͶͷ − Ͳ,͸͸͹ͺቁሺͲ,ͺ − Ͳ,͸͸͹ͺሻ ]Ͳ,ͻ = ͺ,͵ ɥɟɬ. 
 
ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɨɝɧɨɡɚ 

ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ ɚɜɬɨɦɨɛɢɥɹɦɢ. 
 

 
Ɋɢɫɭɧɨɤ 1.4 – Ƚɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɨɝɧɨɡɚ ɧɚɫɵɳɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɪɟɝɢɨɧɚ 

ɚɜɬɨɦɨɛɢɥɹɦɢ 
 
1.2.3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɝɨɞɨɜɵɯ ɩɪɨɛɟɝɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɪɚɛɨɬɤɢ 

ɧɚ ɚɜɬɨɦɨɛɢɥɟ–ɡɚɟɡɞ ɢ ɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ 
 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ: 
Ƚ௝ܮ  = ∑ Ƚ௝𝑟ܮ ∙ ௝݊𝑟ோ𝑟=ଵ∑ ௝݊𝑟ோ𝑟=ଵ ,                                                                                            ሺͳ.͹ሻ   

 
ɝɞɟ ܮȽ௝𝑟 – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɩɪɨɛɟɝɚ r;  
 ௝݊𝑟 – ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɩɪɨɛɟɝɨɜ ܮȽ௝𝑟  ɜ ɢɧɬɟɪɜɚɥɚɯ, ݎ =  ሺͳ, ܴ̅̅ ̅̅ ̅ሻ. 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ: 
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Ƚ௝ܮ = ଶ,ହ∙ଷ+଻,ହ∙ଵ଴+ଵଶ,ହ∙ଷ଴+ଵ଻,ହ∙ସ଴+ଶଶ,ହ∙ଶ଴+ଶ଻,ହ∙ଷଷ+ଵ଴+ଷ଴+ସ଴+ଵ଼+ଷ = ͳ͸,ʹͷ ɬыɫ. ɤɦ, 

 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɬɵɫ.ɤɦ: 
ɝ௜ܮ  = ∑ ɝ௝ܮ ∗  P୧୨ ,௝

௝=ଵ                                                                                                    ሺͳ.ͺሻ 

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɩɟɪɢɨɞɚ: 
ɝଵܮ  = ͳ͸,ʹͷ ∙ ͳ = ͳ͸,ʹͷ ɬыɫ. ɤɦ;  
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ: 
ɝଶܮ  = ͳ͸,ʹͷ ∙ ͳ = ͳ͸,ʹͷ ɬыɫ. ɤɦ; 
 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɟ – ɡɚɟɡɞ ɧɚ ɋɌɈ: 

௜ܮ  = ∑ ௜௝ܮ ∙  ௜ܲ௝ ,௝
௝=ଵ                                                                                                      ሺͳ.ͻሻ 

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɦɨɦɟɧɬɚ: 
௜ଵܮ  = ͺ ∙ ͳ = ͺ ɬыɫ. ɤɦ; 
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ: 
௜ଶܮ  = ͳͲ ∙ ͳ = ͳͲ ɬыɫ. ɤɦ; 
 
Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɳɟɧɢɣ (ɡɚɟɡɞɨɜ) ɚɜɬɨɦɨɛɢɥɟɣ ɪɟɝɢɨɧɚ ɧɚ ɋɌɈ: 

 

Ƚܰ௜ = ௜ܰ ∙ ௜ߚ ∙ ௜ܮȽ௜ܮ ;                                                                                                  ሺͳ.ͳͲሻ 

 
Ⱦɥɹ ɬɟɤɭɳɟɝɨ ɦɨɦɟɧɬɚ: 

 

Ƚܰଵ = ͳͻͳͶ ∙ Ͳ,͹ͷ ∙ ͳ͸,ʹͷͺ = ʹͻͳ͸ ɨɛɪ; 
 
Ⱦɥɹ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ: 
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Ƚܰଶ = ʹͷͷͲ ∙ Ͳ,ͺͷ ∙ ͳ͸,ʹͷͳͲ = ͵ͷʹʹ ɨɛɪ; 
 
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɬɪɟɛɧɨɫɬɶ ɪɟɝɢɨɧɚ ɜ ɭɫɥɭɝɚɯ 

ɚɜɬɨɫɟɪɜɢɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.6. 
 
Ɍɚɛɥɢɰɚ 1.6 - Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɨɬɪɟɛɧɨɫɬɶ 

ɪɟɝɢɨɧɚ ɜ ɭɫɥɭɝɚɯ ɚɜɬɨɫɟɪɜɢɫɚ 

ȼɪɟɦɟɧɧ
ɨɣ 
ɩɟɪɢɨɞ i 

Ʉɨɥ-ɜɨ ɥ/ɚ ɜ 
ɪɟɝɢɨɧɟ Ni 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ 
ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ 
ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ 
ɦɚɪɤɚɦ Lɝj ɬɵɫ.ɤɦ 

ɋɪɟɞɧɟɜɡɜɟɲɟ
ɧɧɵɣ ɝɨɞɨɜɨɣ 
ɩɪɨɛ ɜɫɟɯ 
ɚɜɬɨ ɞɥɹ 
ɪɚɫɦɚɬɪ. 
ɉɟɪɢɨɞɚ i 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧ
ɚɹ ɧɚɪɚɛɨɬɤɚ ɧɚ 
1 ɚɜɬɨ-ɡɚɟɡɞ ɋɌɈ 
Li ɬɵɫ. ɤɦ 

Ɉɛɳɟɟ 
ɝɨɞɨɜɨɟ ɤɨɥ-
ɜɨ ɡɚɟɡɞɨɜ 
ɚɜɬɨ 
ɪɟɝɢɨɧɚ ɧɚ 
ɋɌɈ Nɝi SUBARU Lɝ1 

Ɍɟɤɭɳɢɣ 1914 ͳ͸,ʹͷ ͳ͸,ʹͷ 
8 2916 

ɉɟɪɫɩɟɤ. 2400 ͳ͸,ʹͷ 10 3522 

 
1.2.4 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ. ɗɬɚɩ № 2 

 
Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ 
Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ  

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɩɪɨɫɚ ɢ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɋɌɈ ɪɟɝɢɨɧɚ. 

ȼ ɪɚɦɤɚɯ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɩɪɨɫɚ ɞɥɹɞɟɣɫɬɜɭɸɳɢɯ ɋɌɈ ɪɟɝɢɨɧɚ 
ɨɰɟɧɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: 

- ɮɚɤɬɢɱɟɫɤɨɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ, ܯʙ; 
- ɩɪɨɰɟɧɬ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɩɪɨɫɚ, ʙܹ 
ȼ ɬɨɠɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɞɟɣɫɬɜɭɸɳɢɯ 

ɋɌɈ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɛɥɢɠɚɣɲɢɯ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɧɚ ɜɪɟɦɟɧɧɨɦ ɥɚɝɟ 
ɪɚɜɧɨɦ 𝑡ʚ =  ʹ. . .͵ ɝɨɞɚɦ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɢ 
ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɟɤɬɧɨ–ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɜɜɨɞ ɜ 
ɞɟɣɫɬɜɢɟ ɧɨɜɨɝɨ, ɤɨɧɤɭɪɢɪɭɸɳɟɝɨ ɫ ɧɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɪɟɝɢɨɧɟ. 

ɉɪɢ ɷɬɨɦ, ɷɤɫɩɟɪɬɢɡɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ, ɨɰɟɧɢɜɚɸɳɢɦ: 
1) ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɨɛɪɚɳɟɧɢɣ ɩɨɫɥɟ ɪɚɡɜɢɬɢɹ ɤɨɧɤɪɟɬɧɨɝɨ 

ɋɌɈ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
– ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɨɠɢɜɲɟɣɫɹ ɤɨɧɴɸɧɤɬɭɪɨɣ ɪɵɧɤɚ ɭɫɥɭɝ ɩɨ ɌɈ ɢ ɪɟɦɨɧɬɭ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɟɝɢɨɧɟ ɢ ɞɢɧɚɦɢɤɨɣ ɟɟ ɢɡɦɟɧɟɧɢɹ, ɜɵɹɜɥɹɟɦɨɣ ɧɚ ɨɫɧɨɜɟ ɨɩɵɬɚ 
ɤɨɦɩɟɬɟɧɬɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ (ɷɤɫɩɟɪɬɨɜ) ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɋɌɈ; 

–ɮɢɧɚɧɫɨɜɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɪɚɡɜɢɬɢɹ ɋɌɈ; 
– ɧɚɥɢɱɢɟɦ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɟɝɨ ɞɨɫɬɚɬɨɱɧɨɣ ɩɥɨɳɚɞɶɸ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɩɥɨɳɚɞɹɦɢ ɢ ɢɯ ɪɟɡɟɪɜɨɦ, ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɹ ɋɌɈ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 
ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɤɥɢɟɧɬɭɪɵ ɜ ɭɫɥɭɝɚɯ ɢ ɬ.ɞ. 
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ȼ ɤɚɱɟɫɬɜɟ ɋɌɈ, ɩɨɞɥɟɠɚɳɢɯ ɷɤɫɩɟɪɬɢɡɟ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɛɢɪɚɸɬɫɹ 
ɫɪɟɞɧɢɟ ɢ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɳɟɟ ɨɛɪɚɳɟɧɢɟ ɤɥɢɟɧɬɭɪɵ, ɧɚ 
ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 80% ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɜɫɟɦ ɋɌɈ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɬɨɜ ɜɵɛɢɪɚɟɬɫɹ ɤɚɤ ɩɪɚɜɢɥɨ ɧɟ ɦɟɧɟɟ 8. ɉɪɢ ɷɬɨɦ 
ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɚ ɞɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚ ɭɪɨɜɧɟ ˖ = Ͳ,ͺ ɢ ɜɟɪɨɹɬɧɨɫɬɶ 
ɧɟɤɨɪɪɟɫɩɨɧɞɢɪɨɜɚɧɢɹ ɨɰɟɧɨɤ ɫ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ܳ (ɬ.ɟ. ɜɟɪɨɹɬɧɨɫɬɶ 
ɨɲɢɛɤɢ) ɧɟ ɛɨɥɟɟ 0,2. 

ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 
ɬɚɛɥɢɰɵ  1.7. 
 
Ɍɚɛɥɢɰɚ 1.7 – ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɋɌɈ 

Ɍɟɤɭɳɢɣ ɩɟɪɢɨɞ Ȼɥɢɠɚɣɲɚɹ ɩɟɪɫɩɟɤɬɢɜɚ 
 
 
 

Ƚɨɞɨɜɨɣ 
ɫɩɪɨɫ ʛˍ 

 
 
 

ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɋɩɪɨɫɚ ܹ̱  

 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 

ɡɚɟɡɞɨɜ ɩɨ 
ɦɨɞɟɥɹɦ 

ɚɜɬɨɦɨɛɢɥɟɣ ܤ௞௝,% 

 
ȼɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ 

ɱɢɫɥɚ 
 

ɨɛɪɚɳɟɧɢɣ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɨɛɪɚɳɟɧɢɣ ɩɨ 

ɦɨɞɟɥɹɦ 
ɚɜɬɨɦɨɛɢɥɟɣ 

ɩɨɫɥɟ 
ɪɚɡɜɢɬɢɹ ɋɌɈ ܤ௞௝,% 

№ ɗɤɫɩɟɪɬɚ ܥ௞ 

SUBARU 1 2 3 4 SUBARU 
2916 94 100 1,02 1,06 1,07 1,1 100 

 
1.2.5 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ: 
 
Ɉɰɟɧɤɚ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɢ ɧɟɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 1.7. 
ɍɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ ɩɨ k–ɨɣ ɋɌɈ, ɨɛɪɚɳɟɧɢɣ: 

 

Ɇɭɤ = Ɇɤ ɤܹͳͲͲ ,                                                                                                           ሺͳ.ͳͳሻ 

 
ɝɞɟ ݇ – ɢɧɞɟɤɫ (ɧɨɦɟɪ) ɋɌɈ; 
 ɤܹ  – ɭɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ, %. 
 

Ɇɭɤ = ʹͻͳ͸ ∙ ͻͶͳͲͲ = ʹ͹Ͷͳ ɨɛ; 
 
ɍɞɨɜɥɟɬɜɨɪɟɧɧɵɣ ɫɩɪɨɫ ɩɨ k-ɨɣ ɋɌɈ ɞɥɹ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɛɪɚɳɟɧɢɣ: 
ɭ௞௝ܯ  = ௞ܯ  ௞௝ଵͳͲͲ,                                                                                                     ሺͳ.ͳʹሻܤ

 
ɝɞɟ ܤ௞௝ଵ  - ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ ɩɨ ɦɨɞɟɥɹɦ ɜ ɬɟɤɭɳɢɣ 
ɩɟɪɢɨɞ, %. 
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ɭ௞௝ଵܯ  = ʹͻͳ͸ ∙ ଵ଴଴ଵ଴଴ = ʹͻͳ͸ ɨɛɪ; 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɫɩɪɨɫ, ɡɚɟɡɞɨɜ: 
ܯ  = ∑ Ɇɤ,Ʉ

ɤ=ଵ                                                                                                             ሺͳ.ͳ͵ሻ 

ܯ  = ʹͻͳ͸ ɡɚɟɡɞɨɜ; 
ɇɟɭɞɨɜɥɟɬɜɨɪёɧɧɵɣ ɫɩɪɨɫ ɩɨ ɜɫɟɦ ɋɌɈ ɞɥɹ ɜɫɟɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɡɚɟɡɞɨɜ: 
 
Ɇɧɭ = Ɇ − Ɇɭ,                                                                                                       ሺͳ.ͳͶሻ 
 
Ɇɧɭ = ʹͻͳ͸ − ʹ͹Ͷͳ = ͳ͹ͷ ɡɚɟɡɞɨɜ; 
 
Ɋɟɡɭɥɶɬɚɬ ɨɰɟɧɤɢ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ 

ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 1.8. 
 

Ɍɚɛɥɢɰɚ 1.8 - Ɉɰɟɧɤɚ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ 
ɪɟɝɢɨɧɟ ɧɚ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞ 

ɇɨɦɟɪ 
ɋɌɈ 

Ƚɨɞɨɜɨɣ 
ɫɩɪɨɫ  ʛˍ 

ɍɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɫɩɪɨɫɚ ܹ̱  , % 

ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ ɫɩɪɨɫ ʛ˖ˍ 

1 2916 94 2741 
 

1.2.6 Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ 
 

Ƚɨɞɨɜɨɣ ɫɩɪɨɫ ɤɥɢɟɧɬɭɪɵ ɢɡ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ, ɡɚɟɡɞɨɜ: 
′ܯ  = Ɇ − Ƚܰ௜=ଵ,                                                                                                     ሺͳ.ͳͷሻ 
′ܯ  = ʹͻͳ͸ − ʹͻͳ͸ = Ͳ ɡɚɟɡɞɨɜ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɫɩɪɨɫ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ (1=2) ɫ ɭɱɟɬɨɦ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɭɪɵ ɢɡ ɞɪɭɝɢɯ ɪɟɝɢɨɧɨɜ ɢ ɩɪɢɧɹɬɨɝɨ ɞɨɩɭɳɟɧɢɹ ɩɨ ɟɟ 
ɪɨɫɬɭ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɨɫɬɭ ɤɥɢɟɧɬɭɪɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ, ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɟɧ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɩܯ  = ɝܰ௜=ଶ + ′ܯ ∙ ɝܰ௜=ଶ
ɝܰ௜=ଵ ,                                                                                      ሺͳ.ͳ͸ሻ 
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ɩܯ = ͵ͷʹʹ + Ͳ = ͵ͷʹʹ. 
 
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 2–ɝɨ ɷɬɚɩɚ ɨɰɟɧɤɢ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ 

ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɥɟɞɭɸɳɟɟ: 
 - ɝɨɞɨɜɨɣ ɫɩɪɨɫ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɋɌɈ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ሺܶ =ʹͲʹͲɝ. ሻ ɫɨɫɬɚɜɥɹɟɬ 2916 ɨɛɪɚɳɟɧɢɣ; 
 - ɩɪɢ ɷɬɨɦ ɜɟɥɢɱɢɧɚ ɧɟɭɞɨɜɥɟɬɜɨɪёɧɧɨɝɨ ɫɩɪɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 175  (ɫɥɭɱɚɹ), 

ɬ.ɟ. ɩɪɢɦɟɪɧɨ 6%; 
 - ɜɫɟɝɨ, ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ, ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 𝑡 = ͳͲ ɥɟɬ (ɬ.ɟ. ɤ  ܶ = ʹͲ͵Ͳ 

ɝɨɞɭ) ɩɪɨɝɧɨɡ ɫɩɪɨɫɚ ɫɨɫɬɚɜɢɬ 3522 ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ; 
 - ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɟɪɟɡ 10 ɥɟɬ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɝɨɞɧɹɲɧɢɦ ɫɨɫɬɨɹɧɢɟɦ, 

ɩɨɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɬɟɧɰɢɚɥɶɧɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɭɞɨɜɥɟɬɜɨɪɟɧɢɢ 
ɌɈ ɢ Ɋ ɚɜɬɨɦɨɛɢɥɟɣ ɋɌɈ ɪɟɝɢɨɧɚ ɜ ɪɚɡɦɟɪɟ 606 ɨɛɪɚɳɟɧɢɣ. 

 
1.2.7 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ 

ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɪɟɝɢɨɧɟ 
 
Ⱦɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ φ ɢ ɡɧɚɱɟɧɢɣ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ 

ɩɨ ɝɨɞɚɦ  ɭ𝑡  ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ: 
 𝜑 = − ∑ (∆ɭ𝑡ɭ𝑡ଶ)௠𝑡=ଵ − ɩܯ ∑ (∆ɭ𝑡ɭ𝑡)௠𝑡=ଵ

Ɇɩ
ଶ ∑ ɭ𝑡ଶ௠𝑡=ଵ − ʹɆɩ ∑ ɭ𝑡ଷ௠𝑡=ଵ + ∑ ɭ𝑡ସ௠𝑡=ଵ ;                                                 ሺͳ.ͳ͹ሻ 

 

ɭ𝑡 = ɆɩɆ
Ɇ + ሺɆɩ − Ɇሻ ∙ exp[−𝜑Ɇɩሺ𝑡 − ݉ሻ] ;                                                    ሺͳ.ͳͺሻ  

 ∆𝑦𝑡 ɟɫɬɶ ɝɨɞɨɜɨɣ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ Ɋ ɜ ɢɧɬɟɪɜɚɥɟ 
ɜɪɟɦɟɧɢ ሺ𝑡௜ … 𝑡௜−ଵሻ ɧɚ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ ɩɟɪɢɨɞɟ, ɬ.ɟ.: 

 ∆𝑦𝑡 =  ɭ𝑡௜ – 𝑦𝑡ሺ௜–ଵሻ.                                                                                                ሺͳ.ͳͻሻ 
 
Ɉɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɞɥɹ ɋɌɈ ɪɟɝɢɨɧɚ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
- ɫɩɪɨɫ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ܯ = ʹ,ͻͳ͸ ɬɵɫ.ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ; 
- ɩɪɨɝɧɨɡ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɫɩɪɨɫɚ ɱɟɪɟɡ 𝑡 = ͳͲ ɥɟɬ ܯɩ =͵,ͷʹʹ ɬɵɫ.ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ; 
Ƚɨɞɨɜɨɣ ɫɩɪɨɫ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɬɵɫ. ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ: 
 

,                                            ሺͳ.ʹͲሻ 
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௬మబభబܯ = Ͳ,ͳͲʹ͵ ∙ ʹͺʹͺͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = Ͳ,ͶͶ, 
௬మబభభܯ  = Ͳ,ͳ͹ʹͲ ∙ ʹͺʹͻͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = Ͳ,͹͸, 
௬మబభమܯ  = Ͳ,ʹͷʹͷ ∙ ʹͺ͵ͺͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ͳ,Ͳͻ, 

௬మబభయܯ  = Ͳ,͵Ͷ͹Ͳ ∙ ʹͺͶ͸ͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ͳ,ͷ, 
௬మబభరܯ  = Ͳ,ͶͶͷͶ ∙ ʹͺͷʹͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ͳ,ͻͶ, 
௬మబభఱܯ  = Ͳ,Ͷͺ͵ͳ ∙ ʹͺͷͺͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,ͳ, 
௬మబభలܯ  = Ͳ,ͷͳͶͳ ∙ ʹͺ͸͸ͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,ʹͶ, 
௬మబభళܯ  = Ͳ,ͷͶ͹Ͷ ∙ ʹͺ͹ͷͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,Ͷ, 
௬మబభఴܯ  = Ͳ,ͷͻͳͶ ∙ ʹͺ͹͸ͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,ͷͻ, 
௬మబభవܯ  = Ͳ,͸͵͵͸ ∙ ʹͺ͹ͶͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,͹͹, 
௬మబమబܯ  = Ͳ,͸͸͹ͺ ∙ ʹͺ͸͸ͳͲͲͲ ∙ Ͳ.͹ͷ ∙ ͳ͸,ʹͷͺ = ʹ,ͻʹ, 

 
ɂɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ Ɋ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈ 

ɪɟɝɢɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.9. 
 
Ɍɚɛɥɢɰɚ 1.9 - ɂɡɦɟɧɟɧɢɟ ɢ ɩɪɢɪɨɫɬ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɩɨ ɌɈ ɢ Ɋ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 
ɋɌɈ ɪɟɝɢɨɧɚ 

№ ɩ.ɩ. Ƚɨɞɵ ܶ݅ 

Ƚɨɞɵ 𝑡݅ , 𝑡݅ =  ܶ݅– ʹͲͳͻ 
(ɥɟɬ) 

ɋɩɪɨɫ 𝑦𝑡 
(ɬɵɫ.ɨɛɪɚɳɟɧɢɣ 

ɜ ɝɨɞ) 

ɉɪɢɪɨɫɬ ɫɩɪɨɫɚ  ∆𝑦𝑡 
(ɬɵɫ.ɨɛɪɚɳɟɧɢɣ 

ɜ ɝɨɞ) 
1 2010 0 0,44 0 
2 2011 1 0,74 0,30 
3 2012 2 1,09 0,35 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.9 
4 2013 3 1,50 0,41 
5 2014 4 1,94 0,43 
6 2015 5 2,10 0,17 
7 2016 6 2,24 0,14 
8 2017 7 2,40 0,15 
9 2018 8 2,59 0,19 
10 2019 9 2,77 0,18 
11 2020 m=10 2,92 0,15 

 
Ɉɰɟɧɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ φ: 

 

φ = − ∑ (∆ɭ𝑡ɭ𝑡ଶ)௠𝑡=ଵ − ɩܯ ∑ (∆ɭ𝑡ɭ𝑡)௠𝑡=ଵ
Ɇɩ

ଶ ∑ ɭ𝑡ଶ௠𝑡=ଵ − ʹɆɩ ∑ ɭ𝑡ଷ௠𝑡=ଵ + ∑ ɭ𝑡ସ௠𝑡=ଵ = − ͻ,͵͹ − ͳ͵,ͺͻͶ͸ͷ,͵ͳ − ͸Ͳͳ,͸͸ + ʹͲʹ,͸ͷ = −Ͳ,ͳ; 
 

 
ɉɪɨɝɧɨɡɧɚɹ ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ: 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 1-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ହ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺ͸ − Ͷሻ] = ͵,ͳͻ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 2-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡଺ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺ͹ − Ͷሻ] = ͵,ʹͺ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 3-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡଻ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͺ − Ͷሻ] = ͵,͵ͷ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 4-ɝɨ ɝɨɞɚ: 

ɭ𝑡଼ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͻ − Ͷሻ] = ͵,Ͷ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 5-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଽ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͲ − Ͷሻ] = ͵,Ͷ͵; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 6-ɝɨ ɝɨɞɚ: 
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ɭ𝑡ଵ଴ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͳ − Ͷሻ] = ͵,Ͷ͸; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 7-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵଵ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳʹ − Ͷሻ] = ͵,Ͷ͹; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 8-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵଶ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳ͵ − Ͷሻ] = ͵,Ͷͻ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 9-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵଷ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͶ − Ͷሻ] = ͵,ͷͲ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 10-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵସ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͷ − Ͷሻ] = ͵,ͷͲͶ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 11-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵହ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳ͸ − Ͷሻ] = ͵,ͷͲͻ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 12-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵ଺ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳ͹ − Ͷሻ] = ͵,ͷͳʹ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 13-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵ଻ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͺ − Ͷሻ] = ͵,ͷͳͶ; 
 
ɋɩɪɨɫ ɧɚ ɤɨɧɟɰ 14-ɝɨ ɝɨɞɚ: 
 

ɭ𝑡ଵ଼ = ͵,ͷʹ ∙ ʹ,ͻʹʹ,ͻʹ + ሺ͵,ͷʹ − ʹ,ͻʹሻ ∙ exp [−Ͳ,ͳ ∙ ͵,ͷʹ ∙ ሺͳͻ − Ͷሻ] = ͵,ͷ; 
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ɂ ɬɚɤ ɞɚɥɟɟ, ɫɩɪɨɫ ɛɭɞɟɬ ɩɨɫɬɟɩɟɧɧɨ ɩɨɞɧɢɦɚɬɶɫɹ, ɩɪɢɛɥɢɠɚɹɫɶ ɤ ɨɬɦɟɬɤɟ 
3,52. 
 

 

Ɋɢɫɭɧɨɤ 4 – Ƚɪɚɮɢɱɟɫɤɚɹ ɢɥɥɸɫɬɪɚɰɢɹ ɩɪɨɝɧɨɡɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɩɪɨɫɚ ɧɚ 
ɭɫɥɭɝɢ ɜ ɪɟɝɢɨɧɟ ɧɚ ɦɧɨɠɟɫɬɜɟ ɋɌɈ 

 
ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɫɩɪɨɫ ɧɚ ɭɫɥɭɝɢ k–ɨɣ ɋɌɈ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ܥ௞–ɦ 

ɷɤɫɩɟɪɬɨɦ: 
  ஼ܰ𝑘஻ =  ɋɤ,                                                                                                        ሺͳ.ʹͳሻߙɭɤܯ
 

ɝɞɟ ߙɋɤ– ɜɨɡɦɨɠɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɨɛɪɚɳɟɧɢɣ ɧɚ ɋɌɈ ɧɚ ɛɥɢɠɚɣɲɭɸ  
ɩɟɪɫɩɟɤɬɢɜɭ ɫ ɭɱёɬɨɦ ɟё ɪɚɡɜɢɬɢɹ,  

 ஼ܰ𝑘஻ = ʹ͹Ͷͳ ∙ ͳ,Ͳʹ = ʹ͹ͻͷ,ͺʹ ɨɛɪ; 
 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɫɩɪɨɫɚ: 
 Nଵ୆ = ଶ଻ଽ଺+ଶଽ଴ହ+ଶଽଷଷ+ଷ଴ଵହସ = ʹͻͳʹ ɡɚɟɡɞɚ; 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɩɪɨɫɚ, ɩɪɢɯɨɞɹɳɟɝɨɫɹ ɧɚ 1 ɋɌɈ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɪɟɝɢɨɧɚ: 
 

, 

 
(1.22) 

 ܰ஻ = ଶ଻ସଵଵ = ʹ͹Ͷͳ;  
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Ɉɛɳɟɟ ɜɨɡɦɨɠɧɨɟ (ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ) ɤɨɥɢɱɟɫɬɜɨ ɡɚɟɡɞɨɜ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɋɌɈ ɪɟɝɢɨɧɚ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɡɜɢɬɢɹ: 

  ,                                                                                                        ሺͳ.ʹ͵ሻ 
஻ܯ  = ʹͻͳʹ ∙ ͳ = ʹͻͳʹ, 
 
Ɇɞɭ = ͵ͷʹʹ − ʹͻͳʹ = ͸ͳͲ ሺɨɛɪɚɳɟɧɢɣሻ, 
 
ȼ ɬɚɛɥɢɰɟ 1.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɧɚ 

ɩɟɪɫɩɟɤɬɢɜɭ. 
 
Ɍɚɛɥɢɰɚ 1.10 – Ɉɰɟɧɤɚ ɫɩɪɨɫɚ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ 

№ 
ɋɌɈ 

ɍɞɨɜɥɟɬ 
ɫɩɪɨɫ ɩɨ 
ɋɌɈ Mɭɤ 

ɋɩɪɨɫ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ 
ɷɤɫɩɟɪɬɚɦɢ,  Nେk୆  

Cɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
ɩɪɨɝɧɨɡ 
ɫɩɪɨɫɚ ɩɨ 
ɞɟɣɫɬɜɭɸɳ
ɟɦɭ ɋɌɈ 
 

 
ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
ɩɪɨɝɧɨɡ 
ɫɩɪɨɫɚ 
ɩɨ ɋɌɈ 

 
ɋɪɟɞɧɟɤɜɚ
ɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢ
ɟ ɫɩɪɨɫɚ 

Ɉɛɳɟɟ 
ɩɪɨɝɧɨɡ ɤɨɥ-
ɜɨ ɡɚɟɡɞɨɜ ɧɚ 
ɞɟɣɫɬɜ ɋɌɈ 
ɪɟɝɢɨɧɚ 

1 2 3 4 
1 2741 1,02 1,06 1,07 1,1 

ɂɬɨɝɨ 2741 2796 2905 2933 3015 2912 2912 0 2912 

 
ȼɨɡɦɨɠɧɵɣ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɭɞɨɜɥɟɬɜɨɪɟɧɧɵɣ ɫɩɪɨɫ ɧɚ ɭɫɥɭɝɢ ɩɨ 

ɫɭɳɟɫɬɜɭɸɳɢɦ ɋɌɈ ɫɨɫɬɚɜɢɬ 2912 ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ. 
 

1.3 Ɍɢɩɨɜɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ SUBARU 
 
Subaru – ɷɬɨ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ ɤɪɭɩɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɤɨɧɰɟɪɧɚ Fuji Heavy Industries Ltd. Ⱥɜɬɨɦɨɛɢɥɢ – ɞɚɥɟɤɨ ɧɟ ɟɞɢɧɫɬɜɟɧɧɚɹ ɫɮɟɪɚ 
ɞɟɹɬɟɥɶɧɨɫɬɢ FHI; ɤɪɨɦɟ ɧɢɯ, FHI ɡɚɧɢɦɚɟɬɫɹ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɨɣ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɫɭɞɨɫɬɪɨɟɧɢɟɦ ɢ ɬ.ɞ. ɂɫɬɨɪɢɹ ɤɨɧɰɟɪɧɚ, 
ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɧɚ ɫɜɟɬ ɩɨɹɜɢɥɚɫɶ ɦɚɪɤɚ Subaru, ɧɚɱɚɥɚɫɶ ɜ 1917 ɝɨɞɭ. 

Ʉ ɬɢɩɨɜɵɦ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ ɨɬɧɨɫɹɬɫɹ: 
 

Ɍɚɛɥɢɰɚ 1.11 – Ɍɢɩɨɜɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ SUBARU 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɉɪɨɛɟɝ, ɤɦ 

Ɍɟɱɶ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɢɡ-ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ 

ɪɚɞɢɚɬɨɪɚ. ɂɡ-ɡɚ ɷɬɨɝɨ ɝɪɟɸɬɫɹ ɦɧɨɝɢɟ ɋɭɛɚɪɭ, ɨɫɨɛɟɧɧɨ ɚɜɬɨɦɨɛɢɥɢ ɜ 

ɜɨɡɪɚɫɬɟ 

Ɉɬ 100 000 

ɂɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɛɢɜɚɟɬɫɹ ɜɬɭɥɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɪɟɣɤɢ ɢ 

ɩɨɹɜɥɹɟɬɫɹ ɫɬɭɤ ɜ ɪɭɥɟɜɨɣ ɪɟɣɤɟ. ȿɡɞɢɬɶ ɬɚɤ ɦɨɠɧɨ ɞɨɥɝɨ, ɧɨ ɷɬɨ ɨɱɟɧɶ 

ɧɟɩɪɢɹɬɧɨ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɣɤɢ ɬɚɤɠɟ ɫɤɥɨɧɧɵ ɤ ɩɨɥɨɦɤɟ – ɷɬɨ 

ɩɪɨɬɟɤɚɧɢɟ 

Ɉɬ 40 000 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.11 
ɉɟɪɟɝɪɟɜ ɢɡ-ɡɚ ɫɨɫɬɚɪɢɜɲɟɝɨɫɹ ɦɚɫɥɚ ɜɟɞёɬ ɤ ɭɯɭɞɲɟɧɢɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɝɢɞɪɨɛɥɨɤɚ, ɩɨɹɜɥɹɸɬɫɹ ɪɵɜɤɢ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ, 

ɨɲɢɛɤɢ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ 

Ɉɬ 150 000 

ɂɡ-ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɚɦɨɪɬɢɡɚɬɨɪɨɜ-ɩɟɪɟɜёɪɬɵɲɟɣ (ɩɥɨɯɨɟ 

ɭɩɥɨɬɧɟɧɢɟ ɫɦɚɡɤɢ ɲɬɨɤɚ) ɡɚɞɧɢɟ ɫɬɨɣɤɢ ɜ ɰɟɥɨɦ ɞɨɜɨɥɶɧɨ ɞɨɥɝɨ 

ɫɨɯɪɚɧɹɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɨ ɩɨɹɜɥɹɟɬɫɹ ɫɬɭɤ ɩɨɞɜɟɫɤɢ ɂɦɩɪɟɡɵ. ȼ 

ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɨ ɤɚɫɚɟɬɫɹ ɩɟɪɟɞɧɢɯ 

Ɉɬ 70 000 

ɂɡ-ɡɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɜɫɟ 255 ɢ 257 ɦɨɬɨɪɵ ɫɤɥɨɧɧɵ ɤ 

ɩɟɪɟɝɪɟɜɭ ɢ ɪɚɡɪɭɲɟɧɢɸ ɩɨɪɲɧɟɣ ɞɚɠɟ ɧɚ ɧɟɛɨɥɶɲɢɯ ɩɪɨɛɟɝɚɯ – ɜ 

ɫɪɟɞɧɟɦ ɨɬ 50 ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ, 

ɜɨɡɦɨɠɧɨ ɩɨɜɪɟɠɞɟɧɢɟ ɝɨɥɨɜɨɤ ɛɥɨɤɚ, ɡɚɞɢɪɵ ɧɚ ɫɬɟɧɤɚɯ ɰɢɥɢɧɞɪɨɜ, 

ɪɚɡɪɭɲɟɧɢɟ ɩɟɪɟɝɨɪɨɞɨɤ ɩɨɪɲɧɟɜɵɯ ɤɨɥɟɰ. ȼɵɫɨɤɢɣ ɪɚɫɯɨɞ ɦɚɫɥɚ ɋɭɛɚɪɭ 

ɫ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɝɨɜɨɪɢɬ ɨ ɫɤɨɪɨɣ ɩɨɥɨɦɤɟ ɦɨɬɨɪɚ Subaru 

Ɉɬ 120 000 

ɏɚɪɚɤɬɟɪɧɵɣ ɝɭɥ ɡɚɞɧɟɝɨ ɪɟɞɭɤɬɨɪɚ Subaru ɢ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɟ 

ɡɚɤɥɢɧɢɜɚɧɢɟ ɜɵɡɜɚɧɵ ɫɬɚɪɟɧɢɟɦ ɫɦɚɡɤɢ ɜ ɧёɦ. ɑɬɨɛɵ ɦɚɤɫɢɦɚɥɶɧɨ 

ɩɪɨɞɥɢɬɶ ɠɢɡɧɶ ɷɬɨɝɨ ɭɡɥɚ, ɦɚɫɥɨ ɫɥɟɞɭɟɬ ɨɛɧɨɜɥɹɬɶ ɪɚɡ ɜ 30 ɬɵɫɹɱ 

ɩɪɨɛɟɝɚ. Ⱦɨɫɬɚɬɨɱɧɨ ɫɞɟɥɚɬɶ ɷɬɭ ɨɩɟɪɚɰɢɸ ɜɨ ɜɪɟɦɹ ɌɈ30 ɜɚɲɟɝɨ ɋɭɛɚɪɭ, 

ɢ ɷɬɨ ɜɨɣɞёɬ ɜ ɩɪɢɜɵɱɤɭ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɩɟɪɚɰɢɢ – ɦɟɧɶɲɟ 

2 ɬɵɫɹɱ ɪɭɛɥɟɣ 

Ɉɬ 80 000 

ɂɡ-ɡɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɡɧɨɫɚ ɦɟɯɚɧɢɡɦ ɛɥɨɤɢɪɨɜɤɢ ɜɢɫɤɨɦɭɮɬɵ ɋɭɛɚɪɭ 

ɩɟɪɟɫɬɚёɬ ɪɚɛɨɬɚɬɶ, ɩɪɢ ɷɬɨɦ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɞɭɝɟ ɨɳɭɳɚɸɬɫɹ 

ɩɨɞёɪɝɢɜɚɧɢɹ ɢ ɜɢɛɪɚɰɢɢ. ɂɝɧɨɪɢɪɨɜɚɧɢɟ ɡɚɦɟɧɵ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɟɳё ɢ ɤ 

ɩɨɥɨɦɤɟ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɋɭɛɚɪɭ 

Ɉɬ 130 000 

 
1.4 ȼɵɜɨɞɵ ɩɨ ɬɟɯɧɢɱɟɫɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɨɫɧɨɜɚɧɢɸ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1) ɉɪɨɝɧɨɡ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɭɫɥɭɝɚɯ ɧɚ ɋɌɈ ɪɟɝɢɨɧɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɤ 2025 

ɝɨɞɭ ɡɧɚɱɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɫɩɪɨɫɚ ɫɨɫɬɚɜɢɬ 3522 ɨɛɪɚɳɟɧɢɣ ɜ 
ɝɨɞ; 

2) Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɜɵɲɟɨɬɦɟɱɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɤɚɡɵɜɚɸɬ ɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɣ ɋɌɈ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɪɟɝɢɨɧɟ. 

3) ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɩɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU, ɞɟɥɚɟɦ 
ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɞɟɦɨɧɬɚɠɭ ɢ ɦɨɧɬɚɠɭ ɪɟɞɭɤɬɨɪɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɢɡɤɨɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɫɬɨɣɤɚ, ɩɨɷɬɨɦɭ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬɢ ɛɭɞɟɬ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɚ ɫɬɨɣɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɞɥɹ 
ɨɛɥɟɝɱɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɨɪɨɞɫɤɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɋɌɈȺ 
 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ. 
 
Ɍɚɛɥɢɰɚ 2.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɉɟɪɟɱɟɧɶ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɟ 
Ɍɢɩ ɋɌɈȺ Ƚɨɪɨɞɫɤɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ 

Ɇɨɞɟɥɶ (ɦɚɪɤɚ) ɚɜɬɨɦɨɛɢɥɹ Subaru 
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɟɡɞɨ ɜ ɝɨɞ, ɟɞ 2916 
Ɋɚɡɦɟɪ ɋɌɈȺ, ɪɚɛ. ɩɨɫɬɨɜ Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɨɦ 

ȼɢɞɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ (ɭɫɥɭɝ) ɉɪɨɞɚɠɚ ɚ/ɦ, ɡ/ɱ, 
Ƚɨɞɨɜɨɣ ɩɪɨɛɟɝ 16250 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɍɱɚɫɬɨɤ ɞɥɹ ɞɟɬɚɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɍɱɚɫɬɨɤ Ɍɨ ɢ ɌɊ 

Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɪɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ) ɝ. Ʉɪɚɫɧɨɹɪɫɤ (-40 ɋ0 ) 

 
2.2 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ 
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɨܺɪɢɟɧɬ
Ɋɉ = ɋܰɌɈȺ͵ͻͲ · ݇ଶ · ݇ଷ · ݇ସ, (2.1) 

 
ɞɟ ɋܰɌɈȺ − ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫɨɝɥɚɫɧɨ 
ɡɚɞɚɧɢɹ; 
 ݇ଶ− ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɥɚɫɫ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 
ɝɨɪɨɞɫɤɢɯ ɋɌɈ, ݇ଶ = ͳ; 
 ݇ଷ− ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɨɞɧɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɜ ɝɨɞ, ݇ଷ = Ͳ,ͷ; 
 ݇ସ− ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɦɨɛɢɥɟɣ, ݇ସ = Ͳ,ͺ͵. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ: 
 

ɨܺɪɢɟɧɬ
Ɋɉ = ଶଽଵ଺ଷଽ଴∙ଵ∙଴,ହ∙଴,଼ଷ = ͳͺ,Ͳʹ, 

 
ɉɪɢɧɢɦɚɟɦ ɨܺɪɢɟɧɬ

Ɋɉ = ͳͺ. 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɬɟɤɭɳɟɦɭ 
ɪɟɦɨɧɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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்ܶை−்௉ = ேɋɌɈȺ ∙௅𝑟 ∙𝑡𝑇ೀ−𝑇ುଵ଴଴଴ , (2.2) 

 
ɝɞɟ ܮ𝑟 − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ; 𝑡்ை−்௉− ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ ɢ ɌɊ, ɱɟɥ.ɱ/ɬɵɫ.ɤɦ. 

 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ ɢ ɌɊ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑡்ை−்௉ = 𝑡ɧ ∙ ݇Ɋɉ ∙ ݇௄௉, (2.3) 
 

ɝɞɟ 𝑡ɧ− ɧɨɪɦɚɬɢɜɧɚɹ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɥɹ ɷɬɚɥɨɧɧɵɯ ɭɫɥɨɜɢɣ, 
ɱɟɥ.ɱ/ɬɵɫ.ɤɦ.; 𝑡ɧ = ʹ,͵; 
 ݇Ɋɉ− ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɌɈ ɢ ɌɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɧɚ ɋɌɈȺ, ݇Ɋɉ = Ͳ,ͻ; 
 ݇௄௉− ɤɨɪɪɟɤɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɌɈ ɢ ɌɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ݇௄௉ = ͳ,ʹ. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ ɌɈ ɢ ɌɊ: 
 𝑡ТО−ТР = ʹ,͵ · Ͳ,ͻ · ͳ,ʹ = ʹ,ͶͺͶ ɱɟɥ.ɱ/ɬɵɫ.ɤɦ. 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ: 
 

ɌɌɈ−ɌɊ = ଶଽଵ଺·ଵ଺ଶହ଴·ଶ,ସ଼ସଵ଴଴଴ = ͳͳ͹͹ͲͶ,͵ ɱɟɥ.ɱ. 
 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ (ɍɆɊ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɍܶɆɊ = ɁܰɍɆɊ
ɌɈ,ɌɊ ∙ 𝑡ɍɆɊ, (2.4) 

 
ɝɞɟ ɁܰɍɆɊ

ɌɈ,ɌɊ
 − ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɧɚ ɋɌɈȺ ɡɚ 1 ɝɨɞ ɫɜɹɡɚɧɧɵɟ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ ɢ ɌɊ; 
 𝑡ɍɆɊ − ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɍɆɊ, 𝑡ɍɆɊ = Ͳ,ʹ. 

 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɧɚ ɋɌɈȺ ɡɚ 1 ɝɨɞ ɫɜɹɡɚɧɧɵɟ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ ɢ 

ɌɊ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɁܰɍɆɊ
ɌɈ,ɌɊ = ɋܰɌɈȺ ∙ 𝑑்ை−்௉, (2.5) 

 
ɝɞɟ ɋܰɌɈȺ− ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɡɚ 1 ɝɨɞ; 
 𝑑்ை−்௉− ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, 𝑑்ை−்௉ = ʹ. 
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ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɤɨɦɦɟɪɱɟɫɤɭɸ ɦɨɣɤɭ, ɤɚɤ ɧɚ ɨɬɞɟɥɶɧɭɸ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɭɫɥɭɝɭ ɡɚ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɁܰɍɆɊ
ɄɈɆ = ேɋɌɈȺ∙௅𝑟௅ɡ

, (2.6) 

 
ɝɞɟ ܮ𝑟 – ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ, ɤɦ; 
 .ɡ− ɫɪɟɞɧɢɣ ɩɪɨɛɟɝ ɞɨ ɡɚɟɡɞɚ ɧɚ ɍɆɊܮ 

 
Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɧɚ ɋɌɈȺ ɡɚ 1 ɝɨɞ ɫɜɹɡɚɧɧɵɟ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ ɢ ɌɊ: 
 

ɁܰɍɆɊ
ɌɈ,ɌɊ = ʹͻͳ͸ · ʹ = ͷͺ͵ʹ. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ (ɍɆɊ): 
 
ɋɪɟɞɧɸɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɞɧɨɝɨ ɡɚɟɡɞɚ ɌɍɆɊ ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɨɣ 0,2 ɱɟɥ.ɱ (Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɦɨɣɤɚ). 
 
ɌɍɆɊ = ͷͺ͵ʹ · Ͳ.ʹ = ͳͳ͸͸,Ͷ ɱɟɥ.ɱ. 
 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɜ ɱɚɫ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

чܰ = ɁܰɍɆɊ

Ⱦɪɚɛ.ɝɨɞ ∙ ɌɨɛщɍɆɊ
, (2.7) 

 
ɝɞɟ ɁܰɍɆɊ – ɱɢɫɥɨ ɡɚɟɡɞɨɜ  ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɍɆɊ ɜ ɝɨɞ, ɡɚɟɡɞɨɜ; 
 Ⱦɪɚɛ.ɝɨɞ– ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɭɱɚɫɬɤɚ  ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ, 
ɞɧɟɣ, Ⱦɪɚɛ.ɝɨɞ = ͵͸ͷ; 

 ɌɨɛщɍɆɊ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɝɨ ɭɱɚɫɬɤɚ ɜ ɞɟɧɶ, ɱɚɫ, 
ɌɨɛщɍɆɊ = ͺ. 
 

Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɍɆɊ ɜ ɱɚɫ: 
 

чܰ = ହ଼ଷଶଷ଺ହ·଼ = ͳ,ͻͻ.
  

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɩɪɢɟɦɤɟ ɢ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
Ɍɉȼ = ɋܰɌɈȺ ∙ 𝑑ɌɈ−ɌɊ ∙ 𝑡ɉȼ, (2.8) 
 

ɝɞɟ ɋܰɌɈȺ – ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɝɨɞ, ɲɬ.; 
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 𝑑ɌɈ−ɌɊ – ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɌɈ ɢ ɌɊ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɡɚɟɡɞɨɜ, 𝑑ɌɈ−ɌɊ = ʹ; 
 𝑡ɉȼ– ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɩɪɢɟɦɤɟ ɢ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ, 
ɱɟɥ.ɱ., 𝑡ɉȼ = Ͳ,ʹ. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɩɪɢɟɦɤɟ ɢ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ: 
 

ɉܶȼ = ʹͻͳ͸ · ʹ · Ͳ.ʹ = ͳͳ͸͸,Ͷ ɱɟɥ.ɱ. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɬ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɚɫɱɟɬɚ ɨɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ (ɜ ɱɟɥ.ɱ) ɩɨ ɌɈ ɢ ɌɊ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ 
ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɦɟɫɬɭ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɮɨɪɦɟ ɬɚɛɥɢɰɵ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ  ɢ ɦɟɫɬɭ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɧɚ 
ɋɌɈȺ 

ȼɢɞ ɪɚɛɨɬ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 

ɉɨ ɜɢɞɭ ɪɚɛɨɬ 
ɉɨ ɦɟɫɬɭ ɜɵɩɨɥɧɟɧɢɹ 

Ɋɚɛɨɱɢɟ ɩɨɫɬɵ ɍɱɚɫɬɤɢ 

% ɌɌɈ−ɌɊ, ɱɟɥ.ɱ % ɌɌɈ−ɌɊ, ɱɟɥ.ɱ % 
ɌɌɈ−ɌɊ, 
ɱɟɥ.ɱ 

1 2 3 4 5 6 7 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 4 4708,17 100,00 4708,17 - - 

ɌɈ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 15 17655,65 100,00 17655,65 - - 

ɋɦɚɡɨɱɧɵɟ 3 3531,13 100,00 3531,13 - - 

Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 4 4708,17 100,00 4708,17 - - 
Ɋɟɦɨɧɬ ɢ 

ɪɟɝɭɥɢɪɨɜɤɚ 
ɬɨɪɦɨɡɨɜ 

3 3531,13 100,00 3531,13 - - 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢ
ɟ 

4 4708,17 80,00 3766,54 20,00 941,63 

ɉɨ ɩɪɢɛɨɪɚɦ 
ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

4 4708,17 70,00 3295,72 30,00 1412,45 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 2 2354,09 10,00 235,41 90,00 2118,68 

ɒɢɧɨɦɨɧɬɚɠɧɵɟ 2 2354,09 30,00 706,23 70,00 1647,86 

Ɋɟɦɨɧɬ ɭɡɥɨɜ, 
ɫɢɫɬɟɦ ɢ ɚɝɪɟɝɚɬɨɜ 

8 9416,35 50,00 4708,17 50,00 4708,17 

Ʉɭɡɨɜɧɵɟ ɢ 
ɚɪɦɚɬɭɪɧɵɟ 

(ɠɟɫɬɹɧɢɰɤɢɟ, 
ɦɟɞɧɢɰɤɢɟ, 
ɫɜɚɪɨɱɧɵɟ) 

25 29426,09 75,00 22069,56 25,00 7356,52 

Ɉɤɪɚɫɨɱɧɵɟ 16 18832,69 100,00 18832,69 - - 

Ɉɛɨɣɧɵɟ 3 3531,13 50,00 1765,57 50,00 1765,57 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
ɋɥɟɫɚɪɧɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ 
7 8239,30 - - 100,00 8239,30 

ɂɬɨɝɨ ɌɈ ɢ ɌɊ 100 117704,34 - - - - 

ɍɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ 100 1166,40 100,00 1166,40 - - 

ɉɪɟɞɩɪɨɞɚɠɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

100 0,00 100,00 0,00 - - 

Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

100 1500,00 100,00 1500,00 - - 

ɉɪɢɟɦɤɚ ɢ ɜɵɞɚɱɚ 100 1000,00 100,00 1000,00 - - 

ȼɫɟɝɨ - 121370,74 - - - - 

Ɍ ɜɫɩ 30342,68 

 
2.3 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 
 
ɋɨɫɬɚɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɍȼɋɉ = ሺͲ,ʹ ÷ Ͳ,͵ሻ ∑ ɌɌɈ−ɌɊ, (2.9) 

 
ɝɞɟ ∑ ɌɌɈ−ɌɊ– ɫɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ, ɍɆɊ, 
ɩɪɟɞɩɪɨɞɚɠɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɱɟɥ.ɱ ɢ ɞɪɭɝɢɦ ɜɢɞɚɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɧɚ 
ɋɌɈȺ. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɫɨɫɬɚɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ: 
 

ȼܶɋɉ = Ͳ,ʹͷ ∙ ͳʹͳ͵͹Ͳ,͹Ͷ = ͵Ͳ͵Ͷʹ,͸ͺ ɱɟɥ.ɱ. 
 
ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ  ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɩɨɦɨɳɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɮɢɪɦ, ɬɨɝɞɚ ɞɥɹ ɷɬɢɯ ɪɚɛɨɬ ɜ ɝɨɞɨɜɨɣ ɨɛɴɟɦ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟ ɜɤɥɸɱɚɟɬɫɹ. 

ɉɨɥɭɱɟɧɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 
Ⱦɨɥɹ ɪɚɛɨɬɵ ɢ ɫɨɨɬɧɨɲɟɧɢɟ 

ɱɢɫɥɟɧɧɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɪɚɛɨɱɢɯ ɩɨ ɜɢɞɚɦ, % 

ȼܶɋɉ, 
ɱɟɥ.ɱ 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɫɬɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ 

25 7585,671 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢɧɠɟɧɟɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɬɟɣ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ 

20 6068,537 

ɉɪɢɟɦ, ɯɪɚɧɟɧɢɟ ɢ ɜɵɞɚɱɚ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɰɟɧɧɨɫɬɟɣ 

20 6068,537 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 
ɉɟɪɟɝɨɧ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 10 3034,269 

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

10 3034,269 

ɍɛɨɪɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 7 2123,988 

ɍɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ 8 2427,415 

ɂɬɨɝɨ 100 30342,69 
 
2.4 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
Ʉ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɪɚɛɨɱɢɦ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɨɜ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɢɟ ɪɚɛɨɬɵ ɩɨ ɌɈ ɢ ɌɊ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
Ɋɚɡɥɢɱɚɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ (ɹɜɨɱɧɨɟ) ɢ ɲɬɚɬɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ. 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ  ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɊɌ = ɌɌɈ−ɌɊ

ɎɌ
, (2.10) 

 
ɝɞɟ ɌɌɈ−ɌɊ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɌɈ ɢ ɌɊ ɩɨ  ɨɬɞɟɥɶɧɨɦɭ ɭɱɚɫɬɤɭ, ɱɟɥ.ɱ; 
 ɎɌ – ɝɨɞɨɜɨɣ (ɧɨɦɢɧɚɥɶɧɵɣ) ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɛɨɱɟɝɨ ɩɪɢ ɨɞɧɨɫɦɟɧɧɨɣ ɪɚɛɨɬɟ, ɱ. 

 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɛɨɱɟɝɨ (ɜ ɱɚɫɚɯ) 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 
ɎɌ = ͺ ∙ ሺȾɄȽ − Ⱦȼ − Ⱦɉሻ, (2.11) 

 
ɝɞɟ 8 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ; 
 ȾɄȽ – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
 Ⱦȼ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
 Ⱦɉ – ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

 
ɒɬɚɬɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɋɒ = ɌɌɈ−ɌɊ

Ɏɒ
, 

(2.12) 

 
ɝɞɟ Ɏɒ – ɝɨɞɨɜɨɣ (ɷɮɮɟɤɬɢɜɧɵɣ) ɮɨɧɞ ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ, ɱ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ «ɲɬɚɬɧɨɝɨ» ɪɚɛɨɱɟɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɏɒ = ɎɌ − ͺሺȾɈɌ + Ⱦɍɉሻ, (2.13) 
 



33 

 

ɝɞɟ ȾɈɌ – ɱɢɫɥɨ ɞɧɟɣ ɨɬɩɭɫɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɥɹ ɞɚɧɧɨɣ ɩɪɨɮɟɫɫɢɢ 
ɪɚɛɨɱɟɝɨ; 

Ⱦɍɉ – ɱɢɫɥɨ ɞɧɟɣ ɧɟɜɵɯɨɞɚ ɧɚ ɪɚɛɨɬɭ ɩɨ ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. 
 
Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ, ɤɭɡɨɜɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ (ɠɟɫɬɹɧɢɰɤɢɟ, ɦɟɞɧɢɰɤɢɟ, 

ɫɜɚɪɨɱɧɵɟ), ɚ ɬɚɤ ɠɟ ɨɤɪɚɫɨɱɧɵɟ – ɪɚɛɨɬɵ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. Ⱦɥɹ ɷɬɢɯ 
ɜɢɞɨɜ ɪɚɛɨɬ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɫɱɟɬɚɯ ɎɌ = ʹͻʹͲ ɱɚɫɨɜ ɢ Ɏɒ = ʹͻʹͲ ɱɚɫɨɜ. Ⱦɥɹ 
ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɩɪɢɧɢɦɚɟɦ ɎɌ = ʹͻʹͲ ɱɚɫɨɜ ɢ Ɏɒ = ʹͻʹͲ ɱɚɫɨɜ. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɞɥɹ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɢɞɨɜ ɪɚɛɨɬ: 
 
ɌɌɈ−ɌɊ = Ͷ͹Ͳͺ,ͳ͹Ͷ ɱɟɥ.ɱ. 
 

ɊɌ = ସ଻଴଼,ଵ଻ସଶଽଶ଴ = ͳ,͸ ɱɟɥ. 
 
ɉɪɢɧɢɦɚɟɦ ɊɌ = ʹ ɱɟɥ. 
 

Ɋɒ = ସ଻଴଼,ଵ଻ସଶଽଶ଴ = ͳ,͸  ɱɟɥ. 
 
ɉɪɢɧɢɦɚɟɦ Ɋɒ = ʹ ɱɟɥ. 
 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ȼɢɞɵ ɪɚɛɨɬ ɌɈ ɢ ɌɊ 
Ɍ ɬɨ-ɬɪ, 

ɱɟɥ.ɱ 

Ɋɬ, ɱɟɥ Ɋɲ, ɱɟɥ 

Ɋɚɫɱɟɬɧɨɟ ɉɪɢɧɹɬɨɟ 

ȼ ɬ.ɱ. ɩɨ 
ɫɦɟɧɚɦ Ɋɚɫɱɟɬɧɨɟ ɉɪɢɧɹɬɨɟ 

1 2 3 

1 2 3 4 5 6 7 8 9 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 

- Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 
- ɌɈ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 
- ɋɦɚɡɨɱɧɵɟ ɪɚɛɨɬɵ 
- Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 

- Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ 
ɬɨɪɦɨɡɨɜ 

4708,17 
17655,65 
3531,13 
4708,17 
3531,13 

=34134,2 

1,61 
6,05 
1,21 
1,61 
1,21 

=11,69 

2 
6 
1 
2 
1 

=12 

1 
3 
1 
1 
0 
=6 

1 
3 
0 
1 
1 
=6 

- 

1,61 
6,05 
1,21 
1,61 
1,21 

=11,69 

2 
6 
1 
2 
1 

=12 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 3766,54 
4708,17 

- 
=8474,71 

1,29 
1,61 

- 
=2,9 

1 
2 
- 

=3 

1 
1 
- 

=2 

0 
1 
- 

=1 

- 

1,29 
1,61 

- 
=2,9 

1 
2 
- 

=3 

Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

ɋɥɟɫɚɪɧɨɦɟɯɚɧɢɱɟɫɤɢɟ 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 

3295,72 1,13 1 
1 

1 0 - 1,13 1 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 235,41 0,08 0 1 - 0,08 1 
ɒɢɧɨɦɨɧɬɚɠɧɵɟ 706,23 0,24 1 1 0 - 0,24 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 
Ʉɭɡɨɜɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ 

(ɠɟɫɬɹɧɢɰɤɢɟ, ɦɟɞɧɢɰɤɢɟ, 
ɫɜɚɪɨɱɧɵɟ) 

22069,56 7,56 8 4 4 - 7,56 8 

Ɉɤɪɚɫɨɱɧɵɟ 18832,69 6,45 7 3 4 - 6,45 7 

Ɉɛɨɣɧɵɟ 1765,57 0,6 1 0 1 - 0,6 1 

ɂɬɨɝɨ ɌɈ ɢ ɌɊ 89514,15 30,66 34 17 17 - 30,66 34 

ɍɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ 1166,4 0,4 1 1 0 - 0,4 1 

ɉɪɟɞɩɪɨɞɚɠɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ 

- - - - - - - - 

Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

1500 0,51 1 0 1 - 0,51 1 

ɉɪɢɟɦɤɚ ɢ ɜɵɞɚɱɚ 1000 0,34 1 1 0 - 0,34 1 

ɂɬɨɝɨ ɩɨɫɬɨɜɵɟ 93180,55 31,91 37 19 18 - 31,91 37 

ɍɱɚɫɬɤɨɜɵɟ ɪɚɛɨɬɵ 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 
941,63 
4708,17 

0,32 1 1 0 - 0,32 1 

Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 
ɚɝɪɟɝɚɬɨɜ 

1,61 2 1 1 - 1,61 2 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 

1412,45 0,48 1 0 1 - 0,48 1 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 2118,68 0,73 1 0 1 - 0,73 1 

ɒɢɧɨɦɨɧɬɚɠɧɵɟ 1647,86 0,56 1 1 0 - 0,56 1 

Ʉɭɡɨɜɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ 
(ɠɟɫɬɹɧɢɰɤɢɟ, ɦɟɞɧɢɰɤɢɟ, 

ɫɜɚɪɨɱɧɵɟ) 
7356,52 2,52 3 1 2 - 2,52 3 

Ɉɛɨɣɧɵɟ 1765,57 0,6 1 1 0 - 0,6 1 

ɋɥɟɫɚɪɧɨɦɟɯɚɧɢɱɟɫɤɢɟ 8239,3 2,82 3 2 1 - 2,82 3 

ɂɬɨɝɨ ɭɱɚɫɬɤɨɜɵɟ 28190,18 9,65 13 7 6 - 9,65 13 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɱɢɯ 

121370,7 41,57 50 26 24 - 41,57 50 

 

Ɋɚɫɱɟɬ ɱɢɫɥɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɊɌ
ȼɋɉ = Ɍȼɋɉ

ɎɌ
, (2.14) 

 
ɝɞɟ Ɍȼɋɉ − ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɱɟɥ·ɱ.; 
 ɎɌ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɱ. 
 

ɊɌ
ȼɋɉ = ଷ଴ଷସଶ,଺ଽଶଽଶ଴ = ͳͲ,͵ͻ, 

ɉɪɢɧɢɦɚɟɦ ɊɌ
ȼɋɉ = ͳͳ. 

 
ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɪɚɛɨɱɢɯ ɞɥɹ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 



35 

 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɞɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ȼɢɞ ɪɚɛɨɬ Ɍ ɜɫɩ Ɏ ɬ Ɏ ɲ 
Ɋ ɬ Ɋ ɲ 

Ɋɚɫɱɟɬɧɨɟ ɉɪɢɧɹɬɨɟ Ɋɚɫɱɟɬɧɨɟ ɉɪɢɧɹɬɨɟ 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɫɬɤɢ 
ɢ ɢɧɫɬɪɭɦɟɧɬɚ 

7585,67 2920 2920 2,60 3,00 2,60 3,00 

Ɋɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɢɧɠɟɧɟɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɬɟɣ ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɣ 

6068,54 2920 2920 2,08 2,00 2,08 2,00 

ɉɪɢɟɦɤɚ, ɯɪɚɧɟɧɢɟ ɢ 
ɜɵɞɚɱɚ ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɰɟɧɧɨɫɬɟɣ 
6068,54 2920 2920 2,08 2,00 2,08 2,00 

ɉɟɪɟɝɨɧ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ 

3034,27 2920 2920 1,04 1,00 1,04 1,00 

Ɉɛɫɥɭɠɢɜɚɧɢɟ 
ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

3034,27 2920 2920 1,04 1,00 1,04 1,00 

ɍɛɨɪɤɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ 
2123,99 2920 2920 0,73 1,00 0,73 1,00 

ɍɛɨɪɤɚ ɬɟɪɪɢɬɨɪɢɢ 2427,42 2920 2920 0,83 1,00 0,83 1,00 

ɂɬɨɝɨ 30342,7 - - 10,39 11,00 10,39 11,00 

 

2.5 Ɋɚɫɱɟɬ ɱɢɫɥɚ ɩɨɫɬɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟ – ɦɟɫɬ 
 
ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɪɚɛɨɬ ɌɈ ɢ ɌɊ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ܺ = ɉܶ ∙ 𝜑

Ɏɉ ∙ Ɋɫɪ
, (2.15) 

 
ɝɞɟ ɉܶ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɩɨɫɬɨɜɵɯ ɪɚɛɨɬ, ɱɟɥɱ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɡɚɝɪɭɡɤɢ ɩɨɫɬɨɜ,  = 1,1÷1,15, 
ɩɪɢɧɢɦɚɟɦ  =1,125; 

Ɋɫɪ – ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɨɫɬɭ, ɱɟɥ. 
− ɧɚ ɩɨɫɬɭ ɌɈ ɢ ɌɊ 1-2 ɱɟɥɨɜɟɤɚ; 
− ɧɚ ɩɨɫɬɚɯ ɤɭɡɨɜɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ 1,5 ɱɟɥɨɜɟɤɚ; 
− ɞɥɹ ɩɪɢɟɦɤɢ ɢ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ 1 ɱɟɥɨɜɟɤ; 
− ɧɚ ɨɫɬɚɥɶɧɵɯ 1 ɱɟɥɨɜɟɤ. 
Ɏɉ  – ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ, ɱ  
 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 
Ɏɉ = ȾɊȺȻ.Ƚ ∙ ɌɋɆ ∙ ɋ ∙ 𝜂, (2.16) 
 

ɝɞɟ ȾɊȺȻ.Ƚ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɞɧɟɣ; 
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Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, Ɍɫɦ = 8 ɱ;  
ɋ – ɱɢɫɥɨ ɫɦɟɧ ɜ ɞɟɧɶ; 
 − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ. Ɉɧ ɭɱɢɬɵɜɚɟɬ 

ɩɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɯɨɞɨɦ ɢɫɩɨɥɧɢɬɟɥɟɣ ɫ ɩɨɫɬɚ ɧɚ ɞɪɭɝɢɟ 
ɭɱɚɫɬɤɢ, ɫɤɥɚɞɵ, ɜɵɧɭɠɞɟɧɧɵɟ ɩɪɨɫɬɨɢ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɨɠɢɞɚɧɢɢ  
ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɧɚ ɞɪɭɝɢɯ ɭɱɚɫɬɤɚɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ, ɚɝɪɟɝɚɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɤɚɡɨɜ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ  ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɬɨɜ,  = 0,90. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ: 
 
Ɏɉ = ͵͸ͷ ∙ ͺ ∙ ͳ ∙ Ͳ,ͻ = ʹ͸ʹͺ ɱ. ɞɥɹ ɨɞɧɨɣ ɫɦɟɧɵ, 
 
Ɏɉ = ͵͸ͷ ∙ ͺ ∙ ʹ ∙ Ͳ,ͻ = ͷʹͷ͸ ɱ. ɞɥɹ ɞɜɭɯ ɫɦɟɧ, 
 
Ɏɉ = ͵͸ͷ ∙ ͺ ∙ ͵ ∙ Ͳ,ͻ = ͹ͺͺͶ ɱ. ɞɥɹ ɬɪɟɯ ɫɦɟɧ, 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɞɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ: 
 
ɏ = ସ଻଴଼,ଵ଻∙ଵ,ଵଶହହଶହ଺∙ଵ = ͳ,Ͳͳɟɞ. 
 
ɉɪɢɧɢɦɚɟɦ ɟɞ. ɏ = ͳ. 
 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɏɈɄɊ = ேɁɈɄɊ
ɝɨɞேభɈɋɄ

, (2.17) 

 
ɝɞɟ ɁܰɈɄɊ

ɝɨɞ – ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɭɱɚɫɬɨɤ ɨɤɪɚɫɤɢ ɜ ɝɨɞ; 
 ଵܰɈɋɄ– ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɨɞɧɭ ɨɤɪɚɫɨɱɧɭɸ  ɤɚɦɟɪɭ ɜ ɝɨɞ 

(ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɦɟɪɵ). 
 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɭɱɚɫɬɨɤ ɨɤɪɚɫɤɢ ɜ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɁܰɈɄɊ
ɝɨɞ = Ͳ,ͳͷ ∙ ɋܰɌɈȺ, (2.18) 

 
ɑɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɨɞɧɭ ɨɤɪɚɫɨɱɧɭɸ  ɤɚɦɟɪɭ ɜ ɝɨɞ 

(ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɦɟɪɵ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ଵܰɈ஼Ʉ = Ɏɉ

ɈɄɊ

Ɍɨɤɪ
, (2.19) 
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ɝɞɟ Ɏɉ
ɈɄɊ– ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ ɩɨ ɨɤɪɚɫɤɟ ɚɜɬɨɦɨɛɢɥɹ 

(ɤɚɦɟɪɵ), ɱ.; 
Ɍɨɤɪ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɨɤɪɚɫɨɱɧɨɣ ɤɚɦɟɪɟ, 

ɱ. 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɱɢɫɥɚ ɩɨɫɬɨɜ ɞɥɹ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ: 
 

ɁܰɈɄɊ
ɝɨɞ = Ͳ,ͳͷ ∙ ʹͻͳ͸ = Ͷ͵͹,Ͷ; 

 
ɉɪɢɧɢɦɚɟɦ Ɍɨɤɪ = Ͷɱ. 
 

ɈܰɋɄ = ଶ଺ଶ଼ସ = ͸ͷ͹; 

 

ɏɈɄɊ = ସଷ଻,ସ଺ହ଻ = Ͳ,͸͸; 

 
ɉɪɢɧɢɦɚɟɦ

 
ɏɈɄɊ = ͳ. 

 
ɉɪɢ ɦɟɯɚɧɢɡɚɰɢɢ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܺாை = ஼ܰ ∙ 𝜑ாைைܶȻ ∙ ɍܰ ∙ 𝜂, (2.20) 

 
ɝɞɟ Nc – ɫɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɛɨɪɨɱɧɨ-
ɦɨɟɱɧɵɯ ɪɚɛɨɬ; 

ȿɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɭɱɚɫɬɨɤ 
ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ: ɞɥɹ ɋɌɈȺ ɧɚ 10 ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ȿɈ = 1,3-1,5; ɨɬ11 
ɞɨ 30 ɩɨɫɬɨɜ - ȿɈ  = 1,2-1,3; ɛɨɥɟɟ 30 ɩɨɫɬɨɜ - ȿɈ = 1,1-1,2. 

Ɍɨɛ – ɫɭɬɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɱ; 
Nɭ − ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɨɟɱɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ 

ɞɚɧɧɵɦ) ɚɜɬ/ɱ; 
 − ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ,  = 0,9. 
 
ɋɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɝɨɪɨɞɫɤɭɸ ɋɌɈȺ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

௖ܰ = ɋܰɌɈȺ ∙ 𝑑ɍɆɊ

ȾɊȺȻ.Ƚ , (2.21) 

 
ɝɞɟ 𝑑ɍɆɊ– ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɧɚ ɝɨɪɨɞɫɤɭɸ ɋɌɈȺ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ ɝɨɞ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ. 
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ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɩɨ ɜɢɞɚɦ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

 
Ɉɩɪɟɞɟɥɢɦ ɫɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɝɨɪɨɞɫɤɭɸ ɋɌɈȺ: 
 

ɋܰ = ଶଽଵ଺∙ଶଷ଺ହ = ͳͷ,ͻ͹. 

Ɉɩɪɟɞɟɥɢɦ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɩɪɢ ɦɟɯɚɧɢɡɚɰɢɢ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ 
ɪɚɛɨɬ: 

 
ɏȿɈ = ଵହ,ଽ଻∙ଵ,ଶହଵ଺∙ଷ଴∙଴,ଽ = Ͳ,Ͳͷ.

 
 
ɉɪɢɧɢɦɚɟɦ ɏȿɈ = Ͳ,Ͳͷ.

  
Ɍɚɛɥɢɰɚ 2.6 – ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ ɩɨ ɜɢɞɚɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ 

ȼɢɞ ɪɚɛɨɬ Ɍɩ, ɱɟɥ Ɏɩ, ɱ Ɋ ɫɪ, ɱɟɥ ɏ ɪɚɫɱɟɬ ɏ ɩɪɢɧ 
Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 4708,17 5256 1 1,01 1 

ɌɈ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 17655,65 5256 2 1,89 2 

ɋɦɚɡɨɱɧɵɟ ɪɚɛɨɬɵ 3531,13 5256 1 0,76 1 

Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 4708,17 5256 1 1,01 1 
Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ 

ɬɨɪɦɨɡɨɜ 
3531,13 5256 1 0,76 1 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 4708,17 5256 1 0,81 1 
Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 

ɚɝɪɟɝɚɬɨɜ 
4708,17 5256 1 0,71 1 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 

2354,09 5256 1 0,05 1 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 2354,09 5256 1 0,15 1 
ɒɢɧɨɦɨɧɬɚɠɧɵɟ 9416,35 5256 1 1,01 1 

Ʉɭɡɨɜɧɵɟ ɢ 
ɚɪɦɚɬɭɪɧɵɟ 

(ɠɟɫɬɹɧɢɰɤɢɟ, 
ɦɟɞɧɢɰɤɢɟ, ɫɜɚɪɨɱɧɵɟ) 

29426,09 5256 1,5 3,15 3 

Ɉɤɪɚɫɨɱɧɵɟ 18832,69 5256 1,5 0,28 1 

Ɉɛɨɣɧɵɟ 3531,13 5256 1 0,04 1 

ɂɬɨɝɨ 11,61 16 

ɍɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ 1166,4 5256 1 0,4 1 
ɉɪɟɞɩɪɨɞɚɠɧɚɹ 

ɩɨɞɝɨɬɨɜɤɚ 
0 5256 1 0,00 0 

Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

1500 5256 1 0,32 1 

ȼɫɟɝɨ ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ 12,33 18 
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Ɉɛɳɟɟ ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɏɈɛщ.ȼɋɉ = ሺͲ,ʹͷ − Ͳ,ͷሻ ∙ ɏɊɉ, (2.22) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɨɛɳɟɟ ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ: 
 
ɏɈɛщ.ȼɋɉ = Ͳ,ʹͷ ∗ ͳͺ = Ͷ,ͷ  ɟɞ. 

 
ɉɪɢɧɢɦɚɟɦ ɏɈɛщ.ȼɋɉ = ͷ ɟɞ. 
 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɧɚ ɭɱɚɫɬɤɟ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɉɊХ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

ɏɉɊ = ɋܰɌɈȺ ∙ 𝑑ɌɈ−ɌɊ ∙ 𝜑
Ⱦɪɚɛ.ɝ. ∙ ɌɉɊ ∙ ȺɉɊ

, (2.23) 

 
ɝɞɟ ɋܰɌɈȺ – ɱɢɫɥɨ ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ; 

dɌɈ-ɌɊ  – ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɋɌɈȺ ɜ ɝɨɞ, ɡɚɟɡɞɨɜ, dɌɈ-ɌɊ=2; 
 Ⱦɪɚɛ.ɝ.– ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɋɌɈȺ,  Ⱦɪɚɛ.ɝ = ͵͸ͷ ɞɧɟɣ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ,  =1,1; 
Ɍɩɪ.– ɫɭɬɨɱɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɱ., ɌɉɊ = ͳ͸ ɱ; 
Ⱥɩɪ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɫɬɚ ɩɪɢɟɦɤɢ, Ⱥɩɪ= 3 ɚɜɬɨ/ɱ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɩɨɫɬɨɜ ɧɚ ɭɱɚɫɬɤɟ ɩɪɢɟɦɤɢ ɚɜɬɨɦɨɛɢɥɟɣ: 
 
ɏɉɊ = ଶଽଵ଺∙ଶ∙ଵ,ଵଷ଺ହ∙ହ∙ଷ = ͳ,ͳ͹ ɟɞ.

 
ɉɪɢɧɢɦɚɟɦ ɏɉɊ = ͳ ɟɞ. 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɱɢɫɥɚ ɩɨɫɬɨɜ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɩɪɢɧɹɬɶ, 

ɱɬɨ ɟɠɟɞɧɟɜɧɨɟ ɱɢɫɥɨ ɜɵɞɚɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɜɧɨ ɱɢɫɥɭ ɡɚɟɡɞɨɜ 
ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɫɬɚɧɰɢɸ. Ⱦɚɥɟɟ ɪɚɫɱɟɬ ɚɧɚɥɨɝɢɱɟɧ ɪɚɫɱɟɬɭ ɱɢɫɥɚ ɩɨɫɬɨɜ 
ɩɪɢɟɦɚ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɉɪɢɧɢɦɚɟɦ ɏȼЫȾ = ͳ ɟɞ. 
 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɫɭɲɤɢ (ɨɛɞɭɜɚ) ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɭɱɚɫɬɤɟ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ 

ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɚɧɧɨɝɨ ɩɨɫɬɚ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɦɨɣɤɢ. 

 
ɉɪɢɧɢɦɚɟɦ ɏɋɍɒ = ͳ ɟɞ. 
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ɑɢɫɥɨ ɩɨɫɬɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɚ ɨɤɪɚɫɨɱɧɨɦ ɭɱɚɫɬɤɟ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 
2 − 4 ɩɨɫɬɚ ɩɨɞɝɨɬɨɜɤɢ ɧɚ 1 ɨɤɪɚɫɨɱɧɭɸ ɤɚɦɟɪɭ. 

 
ɉɪɢɧɢɦɚɟɦ ɏɉ.ɈɄɊ = ʹ ɟɞ. 
 
Ɉɛɳɟɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɏɏɊȺɇ = ሺͶ ÷ ͷሻ ∙ ɏɊɉ, (2.24) 

 
ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɵɯ ɤ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɏȽ = ே𝑐∙ɌɉɊ

Ɍȼ
, (2.25) 

 
ɝɞɟ Ɍȼ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜɵɞɚɱɢ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɫɭɬɤɢ, ɱ; 
 ɌɉɊ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɋɌɈȺ ɩɨɫɥɟ ɟɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɨ ɜɵɞɚɱɢ ɜɥɚɞɟɥɶɰɭ, ɌɉɊ= 4 ɱ; 
 ௖ܰ– ɫɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɌɈ ɢ ɌɊ, 
ɡɚɟɡɞɨɜ. 

 
Cɭɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɟɡɞɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɌɈ ɢ ɌɊ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௖ܰ = ேɋɌɈȺ∙ௗ

Ⱦɪɚɛ.ɝ. , (2.26) 

 
ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɫɬɨɹɧɤɟ ɦɚɝɚɡɢɧɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɏɨ = ேɉ∙Ⱦɡ
Ⱦɪɚɛ.ɝ.ɦɚɝ., (2.27) 

 
ɝɞɟ ɉܰ– ɱɢɫɥɨ ɩɪɨɞɚɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɝɨɞ; 
 Ⱦɡ – ɱɢɫɥɨ ɞɧɟɣ ɡɚɩɚɫɚ, Ⱦɡ = 20; 
 Ⱦɪɚɛ.ɝ.ɦɚɝ.– ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɦɚɝɚɡɢɧɚ ɜ ɝɨɞɭ, ɞɧɟɣ. 
 

ɑɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɤɥɢɟɧɬɭɪɵ ɢ ɩɟɪɫɨɧɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ХɄɅ.ɉȿɊ = ʹ ∙ ɏɊɉ, (2.28) 
 

Ɋɚɫɫɱɢɬɚɟɦ ɨɛɳɟɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ: 
 
ɏɏɊȺɇ = Ͷ ∙ ͳͺ = ͹ʹ ɟɞ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɵɯ ɤ ɜɵɞɚɱɟ 
ɚɜɬɨɦɨɛɢɥɟɣ: 

 ஼ܰ = ଶଽଵ଺∙ଶଷ଺ହ = ͳͷ,ͻ͹. 

 
ɉɪɢɧɢɦɚɟɦ ஼ܰ = ͳ͸. 
 𝑟ܺ = ଵ଺∙ସଵ଺ = Ͷ = Ͷ ɟɞ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɫɬɨɹɧɤɟ 

ɦɚɝɚɡɢɧɚ: 
 ܺ଴ = ʹͲͲ ∙ ʹͲ͵͸ͷ = ͳͲ,ͻ͸. 
 
ɉɪɢɧɢɦɚɟɦ ܺ଴ = ͳͳ ɟɞ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɤɥɢɟɧɬɭɪɵ ɢ ɩɟɪɫɨɧɚɥɚ: 
 
ХɄɅ.ɉȿɊ = ʹ ∙ ͳͺ = ͵͸ ɟɞ. 
 
2.6 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 
 
ɉɥɨɳɚɞɢ ɋɌɈȺ ɩɨ ɫɜɨɟɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ, 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. ȼ ɫɨɫɬɚɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɯ 
ɩɨɦɟɳɟɧɢɣ ɜɯɨɞɹɬ ɭɱɚɫɬɤɢ ɌɈ ɢ ɌɊ ɫ ɩɨɫɬɚɦɢ ɢ ɚɜɬɨɦɨɛɢɥɟ – ɦɟɫɬɚɦɢ 
ɨɠɢɞɚɧɢɹ, ɭɱɚɫɬɤɢ ɞɥɹ ɌɈ ɢ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ, ɭɡɥɨɜ ɢ ɩɪɢɛɨɪɨɜ, ɫɧɹɬɵɯ ɫ 
ɚɜɬɨɦɨɛɢɥɹ, ɫɤɥɚɞɵ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɞɚɠɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɥɭɠɛ ɢ 
ɭɫɬɪɨɣɫɬɜ (ɤɨɦɩɪɟɫɫɨɪɧɵɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɟ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ, ɧɚɫɨɫɧɵɟ ɢ ɬ. 
ɩ.) ȼ ɫɨɫɬɚɜ ɩɥɨɳɚɞɟɣ ɡɨɧ ɯɪɚɧɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɜɯɨɞɹɬ ɩɥɨɳɚɞɢ ɨɬɤɪɵɬɵɯ ɢ 
ɡɚɤɪɵɬɵɯ ɫɬɨɹɧɨɤ ɫ ɭɱɟɬɨɦ ɪɚɩɦ, ɩɪɨɟɡɞɨɜ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɷɬɚɠɧɵɯ 
ɩɪɨɟɡɞɨɜ ɢ ɬ. ɩ. ȼ ɫɨɫɬɚɜ ɩɥɨɳɚɞɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ 
ɜɯɨɞɹɬ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ, ɩɭɧɤɬɵ ɩɢɬɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɚɩɩɚɪɚɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɦɧɚɬɵ ɞɥɹ 
ɡɚɧɹɬɢɣ, ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬ.ɞ. ȼ ɫɨɫɬɚɜɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɦɟɳɟɧɢɟ ɡɚɤɚɡɱɢɤɨɜ, ɜɤɥɸɱɚɸɳɭɸ ɡɨɧɭ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɜ, ɨɮɨɪɦɥɹɸɳɢɯ ɡɚɤɚɡɵ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɞɟɧɟɠɧɵɟ 
ɨɩɟɪɚɰɢɢ, ɡɨɧɭ ɩɪɨɞɚɠɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɚɜɬɨɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ 
ɚɜɬɨɤɨɫɦɟɬɢɤɢ. 
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2.6.1 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɌɈ ɢ ɌɊ 
 
ɉɥɨɳɚɞɶ ɩɨɫɬɨɜɵɯ ɭɱɚɫɬɤɨɜ (ɌɈ ɢ ɌɊ, ɩɪɢɟɦɤɢ-ɜɵɞɚɱɢ, ɤɭɡɨɜɧɨɝɨ ɢ ɬ.ɞ.) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐹ɌɈ−ɌɊ = 𝑓௔ ∙ ܺ ∙  ɉ, (2.29)ܭ

 

ɝɞɟ 𝑓௔ − ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ (ɩɨ ɝɚɛɚɪɢɬɧɵɦ 
ɪɚɡɦɟɪɚɦ), 8.5 ɦ2; 
 ܺ − ɨɛɳɟɟ ɱɢɫɥɨ ɩɨɫɬɨɜ (ɪɚɛɨɱɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ); 
 .ɉ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜܭ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɉК  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ, 

ɡɚɧɢɦɚɟɦɨɣ ɚɜɬɨɦɨɛɢɥɟɦ, ɩɪɨɟɡɞɚɦɢ, ɩɪɨɯɨɞɚɦɢ, ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ, ɤ 
ɩɥɨɳɚɞɢ ɩɪɨɟɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɥɚɧɟ. Ɂɧɚɱɟɧɢɟ ɉК  ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ 
ɚɜɬɨɦɨɛɢɥɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɫɬɨɜ. ɉɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɨɫɬɨɜ 

ɉК  = 6 − 7. ɉɪɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɪɚɫɫɬɚɧɨɜɤɟ ɩɨɫɬɨɜ ɢ ɩɨɬɨɱɧɨɦ ɦɟɬɨɞɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɉК  ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 4 − 5. Ɇɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɉК  
ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɢ ɱɢɫɥɟ ɩɨɫɬɨɜ ɧɟ ɛɨɥɟɟ 10. 

ɉɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɩɨɫɬɨɜɵɯ ɭɱɚɫɬɤɨɜ ɌɈ ɢ ɪɟɦɨɧɬɚ 
ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɩɨɦɟɳɟɧɢɹɦ, ɬ.ɟ. ɫ ɭɱɟɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɨɞɧɨɦ 
ɩɨɦɟɳɟɧɢɢ ɢɫɯɨɞɹ ɢɡ ɨɛɳɢɯ ɫɚɧɢɬɚɪɧɵɯ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɳɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɌɈ ɢ ɌɊ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɥɨɳɚɞɶ, ɦ2 ɇɚɥɢɱɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɫɬɨɜ 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 51 
 

ɌɈ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 102 
 

ɋɦɚɡɨɱɧɵɟ ɪɚɛɨɬɵ 51 
 

Ɋɟɝɭɥɢɪɨɜɤɚ ɍɍɄ 51 
 

Ɋɟɦɨɧɬ ɢ ɪɟɝɭɥɢɪɨɜɤɚ 
ɬɨɪɦɨɡɨɜ 

51 
 

ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 51 
 

ɉɨ ɩɪɢɛɨɪɚɦ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 

51  

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ 51  

ɒɢɧɨɦɨɧɬɚɠɧɵɟ 51  
Ɋɟɦɨɧɬ ɭɡɥɨɜ, ɫɢɫɬɟɦ ɢ 

ɚɝɪɟɝɚɬɨɜ 
51  

Ʉɭɡɨɜɧɵɟ ɢ ɚɪɦɚɬɭɪɧɵɟ 
(ɠɟɫɬɹɧɢɰɤɢɟ, ɦɟɞɧɢɰɤɢɟ, 

ɫɜɚɪɨɱɧɵɟ) 
153 

 

Ɉɤɪɚɫɨɱɧɵɟ 204 1+3 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Ɉɛɨɣɧɵɟ 51 

 
ɂɬɨɝɨ 969 

 
ɍɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ 102 1+1 

ɉɪɟɞɩɪɨɞɚɠɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 0 
 

Ⱥɧɬɢɤɨɪɪɨɡɢɣɧɚɹ 
ɨɛɪɚɛɨɬɤɚ 

0 
 

ɂɬɨɝɨ 1071 
 

ɉɪɢɟɦɤɚ ɢ ɜɵɞɚɱɚ 102 1ɩ+1ɜ 

ȼɫɟɝɨ 1173 
 

 
2.6.2 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 
 
Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɨɜ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 

ɩɨ ɱɢɫɥɭ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɭɱɚɫɬɤɟ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ: 
 𝐹ɭ = 𝑓ଵ + 𝑓ଶ ∙ ( ்ܲɍɑ − ͳ), (2.30) 

 
ɝɞɟ 𝑓ଵ – ɩɥɨɳɚɞɶ ɧɚ ɩɟɪɜɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ;2м  𝑓ଶ– ɩɥɨɳɚɞɶ ɧɚ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ;2м  ்ܲɍɑ– ɱɢɫɥɨ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɛɨɱɢɯ ɧɚ ɭɱɚɫɬɤɟ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɉɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɭɱɚɫɬɤɚ 1f , 2м  2f , 2м  ɍЧ

ɌP  ɍF , 2м  
Ⱥɝɪɟɝɚɬɧɵɣ 18 11 3 40 

ɋɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ 14 10 2 24 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ 12 7 1 12 

Ɋɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ 
ɩɢɬɚɧɢɹ 11 6 1 11 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ 17 12 1 17 
ɒɢɧɨɦɨɧɬɚɠɧɵɣ 12 9 1 12 

ɋɜɚɪɨɱɧɵɣ, ɚɪɦɚɬɭɪɧɵɣ, 
ɠɟɫɬɹɧɢɰɤɢɣ 12 8 3 28 

Ɉɛɨɣɧɵɣ 14 4 1 14 
ɂɬɨɝɨ 158 

 

ɋɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɚɦ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ 
ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,5   

ȿɫɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɩɨɫɬɵ (ɞɢɚɝɧɨɫɬɢɤɢ, 
ɤɭɡɨɜɧɵɟ, ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ), ɬɨ ɤ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ 
ɩɥɨɳɚɞɶ, ɡɚɧɹɬɭɸ ɩɨɫɬɚɦɢ ɢ ɨɩɪɟɞɟɥɹɟɦɭɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɚɦɢ. 
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ɋɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɚɦ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ 
ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 4,5 .2м  

ȿɫɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɩɨɫɬɵ (ɞɢɚɝɧɨɫɬɢɤɢ, 
ɤɭɡɨɜɧɵɟ, ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ), ɬɨ ɤ ɪɚɫɱɟɬɧɨɣ ɩɥɨɳɚɞɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ 
ɩɥɨɳɚɞɶ, ɡɚɧɹɬɭɸ ɩɨɫɬɚɦɢ ɢ ɨɩɪɟɞɟɥɹɟɦɭɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɚɦɢ. 

 
2.6.3 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 
 
Ⱦɥɹ ɝɨɪɨɞɫɤɢɯ ɋɌɈȺ ɩɥɨɳɚɞɢ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɭɞɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ ɧɚ ɤɚɠɞɵɟ 1000 ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ: 

 𝐹ɋɄɅ = 𝑓ɭɞ∙ேɋɌɈȺଵ଴଴଴ , (2.31) 

 
ɝɞɟ  𝑓ɭɞ – ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɧɚ ɤɚɠɞɭɸ 1000 ɤɨɦɩɥɟɤɫɧɨ ɨɛɫɥɭɠɢɜɚɟɦɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ [ɩɪɢɥ. 3, ɬɚɛɥ. 11]. 

Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9  – ɉɥɨɳɚɞɢ ɫɤɥɚɞɫɤɢɯ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 
ɢ ɦɚɬɟɪɢɚɥɨɜ 

𝑓ɭɞ, 2м  𝐹ɋɄɅ, 2м  

Ɂɚɩɚɫɧɵɟ ɱɚɫɬɢ 32 93,3 

Ⱥɝɪɟɝɚɬɵ ɢ ɭɡɥɵ 12 34,9 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 6 17,4 

ɋɤɥɚɞ ɲɢɧ 8 23,3 

Ʌɚɤɨɤɪɚɫɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 4 11,6 

ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 6 17,4 

Ʉɢɫɥɨɪɨɞ ɢ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ 4 11,6 

ɂɬɨɝɨ 209,9 
 

ɉɥɨɳɚɞɶ ɤɥɚɞɨɜɨɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɝɪɟɝɚɬɨɜ ɢ ɚɜɬɨɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, 
ɫɧɹɬɵɯ ɫ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɚ ɋɌɈȺ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɢɡ ɪɚɫɱɟɬɚ 1,6 2м  ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɩɨɫɬ ɩɨ ɪɟɦɨɧɬɭ ɚɝɪɟɝɚɬɨɜ, ɤɭɡɨɜɧɵɯ ɢ 
ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ: 

 𝐹ɄɅȺȾ = ͳ,͸ ∙ ܺɊɉ
ɚɝɪɟɝ,   ɤɭɡɨɜ,   ɨɤɪɚɫ, (2.32) 

 
ɉɥɨɳɚɞɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɟɥɤɢɯ ɱɚɫɬɟɣ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɚɜɬɨɤɨɫɦɟɬɢɤɢ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɞɚɠɢ ɧɚ ɋɌɈȺ, 2м : 
 𝐹ɏɊȺɇɁɑ = Ͳ,ͳ ∙ 𝐹ɋɄɅɁɑ, (2.33) 
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ɝɞɟ 𝐹ɋɄɅɁɑ– ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, 2м . 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ 𝑭ɄɅАȾ: 
 𝐹ɄɅАȾ = ͳ,͸ ∙ ͳʹ = ͳͻ,ʹ ɦ2. 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ 𝐹ɏɊȺɇɁɑ: 
 𝐹ɏɊȺɇɁɑ = Ͳ,ͳ ∙ ͻ͵,͵ͳʹ = ͻ,͵ ɦ2. 
 
2.6.4 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ 
 
ɉɥɨɳɚɞɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɤɨɦɩɪɟɫɫɨɪɧɚɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɢ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ ɫɥɭɱɚɟ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɚɦ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 
ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɉɥɨɳɚɞɶ (ɫɭɦɦɚɪɧɚɹ) ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ ɫɨɫɬɚɜɥɹɟɬ 10-14% ɨɬ 
ɩɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɋɌɈȺ. 

 𝐹Ɍȿɏɇ.ɉɈɆ = ሺͲ,ͳ − Ͳ,ͳͶሻ ∙ ∑ 𝐹ɉɊ.ɄɈɊ, (2.34) 
 

ɝɞɟ ∑ 𝐹ɉɊ.ɄɈɊ– ɫɭɦɦɚ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɤɨɪɩɭɫɚ, 2м . 
 ∑ 𝐹ɉɊ.ɄɈɊ = 𝐹ɌɈ−ɌɊ + ∑ 𝐹ɋɄɅ + 𝐹ɄɅȺȾ + 𝐹ɏɊȺɇɁɑ + ∑ 𝐹ɍ 

 ∑ 𝐹ɉɊ ɄɈɊ = ͳͳ͹͵ + ʹͲͻ,ͻ + ͳͻ,ʹ + ͻ,͵ + ͳͷͺ = ͳͷ͸ͻ,Ͷ ɦ2. 
 𝐹Ɍɟхɧ ɉɈɆ = Ͳ,ͳʹ ∙ ͳͷ͸ͻ,Ͷ = ͳͺͺ,͵ ɦ2. 

  
2.6.5 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ 
 
ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɫɬɚɧɰɢɢ ɢ 

ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ 6-8  2м , ɚ ɞɥɹ ɛɵɬɨɜɵɯ – 2-4 2м . 
 𝐹ȺȾɆ.ȻЫɌ = ሺ͸ … ͺሻ ∙ ɊɂɌɊ + ሺʹ … Ͷሻ ∙ ሺɊɂɌɊ + ∑ ɊɌ + Ɋɜɫɩሻ, (2.35) 

 
Ƚɞɟ ɊɂɌɊ - ɱɢɫɥɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɱɢɯ, ɱɟɥ; 
 ∑ ɊɌ – ɫɭɦɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɱɢɯ, ɱɟɥ; 
 ∑ Ɋɜɫɩ – ɱɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɱɟɥ. 

 𝐹ʏДʛ.ʐЫТ = ͹ ∙ ʹͷ + ͵ ∙ ሺʹͷ + ͷͲ + ͷሻ = Ͷͳͷ ɦ2. 
 



46 

 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɤɥɢɟɧɬɨɜ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɵɯ 
ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ – ɫɜɵɲɟ 25 ɩɨɫɬɨɜ 6-7 ɦ2. 

 
ɉɪɢɧɢɦɚɟɦ 𝐹ɤɥɢɟɧɬ = ͳͷͲ ɦ

2. 
 
ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɩɪɨɞɚɠɢ ɦɟɥɤɢɯ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ 

ɚɜɬɨɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɚɜɬɨɤɨɫɦɟɬɢɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ 
ɪɚɫɱɟɬɚ 30% ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɤɥɢɟɧɬɨɜ. 

 
ɉɪɢɧɢɦɚɟɦ 𝐹ɩɪ.ɡɩ = Ͷͷ ɦ2. 
 
ɉɥɨɳɚɞɶ ɲɨɭɪɭɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 𝐹ɒɈɍɊɍɆ = ȺɋɌ ∙ 𝐹ȺȼɌ ∙ Ʉɉ, (2.36) 
 

ɝɞɟ ȺɋɌ – ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ; 
 Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, Ʉɉ = ͷ; 
 𝐹ȺȼɌ – ɩɥɨɳɚɞɶ ɚɜɬɨɦɨɛɢɥɟɣ. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɥɨɳɚɞɢ ɲɨɭɪɭɦɚ: 
 𝐹ɒɈɍɊɍɆ = ͷ ∙ ͺ,ͷ ∙ ͷ = ʹͳʹ,ͷ ɦ2. 
 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɫɤɥɚɞɫɤɢɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ 

ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.10. 
 
Ɍɚɛɥɢɰɚ 2.10 – Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɦɟɳɟɧɢɣ ɉɥɨɳɚɞɶ, 2м  
ɉɨɫɬɨɜɵɟ ɭɱɚɫɬɤɢ ɌɈ ɢ ɌɊ 1173 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ 158 

ɋɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ 209,9 
Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ 188,3 

Ɍɨɪɝɨɜɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 627,5 
ɂɬɨɝɨ 2356,7 

 
2.6.6 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɡɨɧ ɯɪɚɧɟɧɢɹ (ɫɬɨɹɧɨɤ) ɚɜɬɨɦɨɛɢɥɟɣ 
 
ɉɥɨɳɚɞɶ ɡɨɧ ɯɪɚɧɟɧɢɹ (ɫɬɨɹɧɨɤ) ɚɜɬɨɦɨɛɢɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐹𝑋 = ɋɌܣ ∙ 𝐹ȺȼɌ ∙  ɉ, (2.37)ܭ
 

ɝɞɟ ܣɋɌ – ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟ-ɦɟɫɬ ɯɪɚɧɟɧɢɹ; 
 ;ɉ=3ܭ ,ɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɣܭ 
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ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɯɪɚɧɟɧɢɹ ɱɢɫɥɚ ɚɜɬɨɦɨɛɢɥɟ - ɦɟɫɬ 
ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɬɨɜɵɯ ɤ ɜɵɞɚɱɟ ɚɜɬɨɦɨɛɢɥɟɣ: 

 𝐹𝑟 = Ͷ ∙ ͺ,ͷ ∙ ͵ = ͳͲʹ ɦ2. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɯɪɚɧɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɫɬɨɹɧɤɟ 

ɦɚɝɚɡɢɧɚ: 
 𝐹𝑟 = ͳͺ ∙ ͺ,ͷ ∙ ͵ = Ͷͷͻ ɦ2. 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɡɨɧ ɯɪɚɧɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɤɥɢɟɧɬɭɪɵ 

ɢ ɩɟɪɫɨɧɚɥɚ: 
 𝐹𝑟 = ͶͶ ∙ ͺ,ͷ ∙ ͵ = ͳͳʹʹ ɦ2. 

 
2.6.7 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 𝐹ȽȿН.ɉɅАН = ଵ଴଴∙ሺிɁɉɋ+ிɁȺȻ+ிɈɉሻ

Ʉɡ
, (2.38) 

 
Ƚɞɟ 𝐹Ɂɉɋ – ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ ɫɤɥɚɞɫɤɢɦɢ ɩɨɦɟɳɟɧɢɹɦɢ; 
 𝐹ɁȺȻ – ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ; 
 𝐹Ɉɉ – ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ; 
ɡܭ ,ɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɫɬɪɨɣɤɢܭ  = ʹͻ, 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɥɨɳɚɞɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ: 
 𝐹Ƚȿɇ ɉɅȺɇ = ଵ଴଴∙ሺଷ଺଻,ଽ+଺ଶ଻,ହ+ଵହ଼ଵሻଶଽ = ͺͺͺͶ ɦ2. 
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2.7 Ɋɚɫɱɟɬ ɪɟɫɭɪɫɨɜ 
 

2.7.1. Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɧɟɨɛɯɨɞɢɦɚɹ ɦɨɳɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ்ܳ = 𝑉∙∆்∙௄଼଺଴ , (2.39) 

 
ɝɞɟ ்ܳ  – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɦɟɳɟɧɢɟ (ɤȼɬ/ɱɚɫ); ܸ – ɨɛɴɟɦ ɨɛɨɝɪɟɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɦ3 ; 

T – ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɜɧɟ ɩɨɦɟɳɟɧɢɹ ɢ 
ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ, °ɋ; 

K – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫɬɪɨɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɵɯ 
ɩɨɬɟɪɶ ɫɬɪɨɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɨɥɹɰɢɢ ɩɨɦɟɳɟɧɢɹ. K=1–1,9 
ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

 ்ܳ = ଶଷହ଺,଻∙ଶସ∙ଵ,ସହ଼଺଴ = ͻͷ,͵͸ ɤȼɬ/ɱ; 
 

2.7.2. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬ.ɟ. ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ 

ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɉܲɛ = Ʉɋሺ∑ ɨܰɛ௜ ∙ ɨܲɛ௜ ∙ Ɏɨɛ௜ ∙ Ʉɡ𝑖𝜂ɫ
∙ 𝜂ɨɛ௜ሻ, (2.40) 

 

Ɉܲɛ = Ͳ,ͷ ቀ͵ ∙ ʹ,ʹ ∙ ʹͻʹͲ ∙ ଴,ସ଼଴,ଽହ ∙ Ͳ,ͻቁ = ͺͳʹͶ,͹, 

 

Ɉܲɛ = Ͳ,ͷ ቀͳ ∙ ͵ ∙ ʹͻʹͲ ∙ ଴,ସ଼଴,ଽହ ∙ Ͳ,ͻቁ = ͳͻͻͳ,͹, 

 
ɝɞɟ Ɉܲɛ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤȼɬ/ɱɚɫ); 
 Ʉɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɨܰɛ௜ – ɤɨɥɢɱɟɫɬɜɨ i– ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɟɞ); 
 ɨܲɛ௜ – ɦɨɳɧɨɫɬɶ i– ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤȼɬ); 
 Ɏɨɛ௜ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɬɵ i– ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɱɚɫ); 
 Ʉɡ௜ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ (ɡɚɝɪɭɡɤɢ) i– ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɬɧɨɲɟɧɢɟ 
ɫɪɟɞɧɟɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɞɟɥɶɧɨɝɨ ɩɪɢɟɦɧɢɤɚ (ɢɥɢ ɝɪɭɩɩɵ ɢɯ) ɤ ɟё 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ); 
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 𝜂ɫ – ɄɉȾ ɫɟɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 
ɷɧɟɪɝɢɢ ɤ ɫɭɦɦɚɪɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɷɧɟɪɝɢɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɫɟɬɶ, ɫ 0,95; 
 𝜂ɨɛ௜ – ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɄɉȾ-ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɤ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 0,8- 0,97. 

 
 Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɬɵ i– ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɏɨɛ = ȾɊȺȻ.Ƚ ∙ ɌɋɆ ∙ ɋ ∙ 𝜂௡, (2.41) 

 
Ɏɨɛ = ͵͸ͷ ∙ ͺ ∙ ʹ ∙ Ͳ,Ͳͺ = Ͷ͸͹,ʹч, 
 

ɝɞɟ Ɏɨɛ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɩɨɫɬɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɱɚɫ; 
 ȾɊȺȻ.Ƚ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
 ɌɋɆ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ; 
 ɋ – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ; 
 𝜂௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɩɨɫɬɚ. 

 
2.7.3. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɨɫɜɟɳɟɧɢɹ 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɊɈɋ = ௖ܰ ∙ ௖ܲ ∙ ɝܶ ∙ Ʉɫ𝜂ɫ
, (2.42) 

 
ɝɞɟ ɊɈɋ– ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɫɜɟɳɟɧɢɟ (ɤȼɬ/ɱɚɫ); 
 ௖ܰ – ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ; 
 ௖ܲ – ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ (ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɚɫɩɨɪɬɚ 
ɫɜɟɬɢɥɶɧɢɤɚ); 
 ɝܶ – ɱɢɫɥɨ ɱɚɫɨɜ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɝɨɞ; 
 Ʉɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɫɜɟɬɢɥɶɧɢɤɨɜ, ɜɟɥɢɱɢɧɚ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɜɟɬɢɥɶɧɢɤɨɜ; 
 𝜂ɫ – ɄɉȾ ɫɟɬɢ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௖ܰ = ȿ∙Ʉɡ∙ௌ∙௓

Ɏ∙௡ɥ∙𝜂ɫɩ
, (2.43) 

 ௖ܰ = ଷ଴଴∙ଵ,ହ∙ସଷଶ∙ଵ,ଵ଻ଶହ଴∙ଶ∙ଵ,ଵ = ͳ͵,Ͷ = ͳͶ, 
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Ƚɞɟ ௖ܰ – ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ; 
 ȿ – ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ. ȼɟɥɢɱɢɧɚ ɦɢɧɢɦɚɥɶɧɨɣ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɨɪɦɢɪɭɟɬɫɹ ɋɇɢɉ 23-05-95; 
 Ʉɡ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɥɹ ɫɜɟɬɢɥɶɧɢɤɨɜ; 
 ܵ – ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ; 
 𝑍 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɫɜɟɳɟɧɧɨɫɬɢ; 
 Ɏ – ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɨɞɧɨɣ ɥɚɦɩɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɚɫɩɨɪɬɚ 
ɫɜɟɬɢɥɶɧɢɤɚ; 
 ݊ɥ – ɱɢɫɥɨ ɥɚɦɩ ɜ ɫɜɟɬɢɥɶɧɢɤɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɹ ɢɫɯɨɞɹ ɢɡ ɩɚɫɩɨɪɬɚ 
ɫɜɟɬɢɥɶɧɢɤɚ; 
 𝜂ɫɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ. ȼɯɨɞɹɳɢɣ ɜ ɮɨɪɦɭɥɭ 
(45) ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ. Ɉɧ ɹɜɥɹɟɬɫɹ 
ɮɭɧɤɰɢɟɣ ɦɧɨɝɢɯ ɩɟɪɟɦɟɧɧɵɯ ɢ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɲɟɧɢɹ 
ɪɚɫɫɬɨɹɧɢɹ h ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤɚɦɢ ɤ ɪɚɫɱɟɬɧɨɣ ɜɵɫɨɬɟ L ɩɨɞɜɟɫɚ. ɉɪɢ L/h, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɦ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 1,15 ɞɥɹ ɥɚɦɩ 
ɧɚɤɚɥɢɜɚɧɢɹ ɢ ɪɬɭɬɧɵɯ ɝɚɡɨɪɚɡɪɹɞɧɵɯ ɥɚɦɩ, ɢ 1,1 ɞɥɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥɚɦɩ. 
Ⱦɥɹ ɨɬɪɚɠɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ (ɧɟɧɚɩɪɚɜɥɟɧɧɨɝɨ) ɦɨɠɧɨ ɫɱɢɬɚɬɶ 1,0. 
 

2.7.4. Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɭɦɦɭ ɪɚɫɯɨɞɨɜ 

ɪɚɡɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ = ɜܰ௜ ∙ ɭܲɞ.ɜ௜ ∙ Ɏɜ ∙ Ʉɂȼ ∙ Ʉɉȼ ∙ Ʉɨɪ, (2.44) 

 
ɝɞɟ ܳ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɦ3 ; 
 ɜܰ௜ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ; 
 ɭܲɞ.ɜ௜ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɦ3 /ɱɚɫ; 
 Ɏɜ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ, 
ɱɚɫ; 
 Ʉɂȼ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ 
[9], Kɢɜ = 0,45; 
 Ʉɉȼ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ [9], Kɩɜ=1,5; 
 Ʉɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ, Kɨɪ=1. 

 ܳ = ͷ ∙ Ͷ͵ͻʹ ∙ Ͳ,Ͷͷ ∙ ͳ,ͷ ∙ ͳ = ͳͶͺʹ͵ ɦଷ, 
 
ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ: 
 

ɫܲɭɦɦ = ொ
Ɏɜ

, (2.45) 
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ɝɞɟ ɫܲɭɦɦ – ɫɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ (ɬɪɟɛɭɟɦɵɣ), ɦ 3 
/ɱɚɫ; 
 Ɏɜ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɜɨɡɞɭɯɨɩɪɢɟɦɧɢɤɨɜ. 

 

Ɋɫɭɦɦ = ଵସ଼ଶଷସଷଽଶ = ͵,Ͷ ɦଷ/чɚɫ. 

 
2.7.5 Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ܳɜɨɞ = ܰɜɨɞ݅∙ܲɭɞ.ɜɨɞ݅∙Ɏɜɨɞ∙Ʉɢɦ∙Ʉɪ∙Ʉɧ, (2.46) 

 
ɝɞɟ ܳɜɨɞ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ3 ; ܰɜɨɞ݅ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɞɵ; ܲɭɞ.ɜɨɞ݅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɟɦ ɦ3/ɱɚɫ; 

Ɏɜɨɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɱɚɫ; 
Ʉɢɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɝɢɫɬɪɚɥɢ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ; 
Ʉɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, Ʉɪ=1,2; 
Ʉɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ Ʉɧ=1,3-1,5. 
 ܳɜɨɞ=3 ∙ 0,5 ∙ 4392 ∙ 0,45 ∙ 1,2 ∙ 1,4=4980,5 ɦ3, 
 
ɋɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

Ɋɫɭɦɦ.ɜɨɞ. = ொɜɨɞொɜɨɞ
, (2.47) 

 
ɝɞɟ Ɋɫɭɦɦ.ɜɨɞ. – ɫɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ (ɬɪɟɛɭɟɦɵɣ), ɦ3/ɱɚɫ. 

 

 Ɋɫɭɦɦ.ɜɨɞ. = ସଽ଼଴,ହସଷଽଶ = ͳ,ͳ͵Ͷ ɦ3/ɱɚɫ. 
 

2.8 ȼɵɜɨɞɵ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɨɞɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɢɬɨɝɢ: 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ 
ɩɪɢɪɨɫɬɚ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ SUBARU ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ ɛɵɥɚ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɋɌɈ ɧɚ 23 ɪɚɛɨɱɢɯ ɩɨɫɬɨɜ, ɤɨɬɨɪɚɹ ɫɦɨɠɟɬ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɜɟɫɶ 
ɛɭɞɭɳɢɣ ɫɩɪɨɫ ɧɚ ɌɈ ɢ ɌɊ. 
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3 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɱɚɫɬɶ 
 

3.1 Ʌɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 
ɞɟɦɨɧɬɚɠɚ-ɦɨɧɬɚɠɚ ɚɝɪɟɝɚɬɨɜ, ɩɪɨɜɟɞɟɦ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ. 
Ɋɟɝɥɚɦɟɧɬ ɩɨɢɫɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.1.  
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɝɥɚɦɟɧɬ ɩɨɢɫɤɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ɩɨɢɫɤɚ: Ɍɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɫɬɨɣɤɢ 
ɇɚɱɚɥɨ ɩɨɢɫɤɚ 20.02.2021                    Ɉɤɨɧɱɚɧɢɟ ɩɨɢɫɤɚ 01.03.2021 

 

ɉɪɟɞɦɟ
ɬ ɩɨɢɫɤɚ 

ɐɟɥɶ ɩɨɢɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ 

ɋɬɪɚɧɚ 
ɩɨɢɫɤɚ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɨɧɧ
ɵɟ ɢɧɞɟɤɫɵ 

Ɋɟɬɪɨɫɩɟ
ɤɬɢɜɧɨɫɬ
ɶ ɩɨɢɫɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɫɬɨɱɧɢɤɨɜ 
ɢɧɮɨɪɦɚɰɢɢ ɍȾɄ 

ɆɉɄ 
(Ɇɉɂ) 

Ɍɪɚɧɫɦ
ɢɫɫɢɨɧɧ

ɵɟ 
ɫɬɨɣɤɢ 

Ɉɰɟɧɤɚ ɭɪɨɜɧɹ 
ɪɚɡɜɢɬɢɹ ɬɟɯɧɢɤɢ ɜ 

ɨɛɥɚɫɬɢ ɢɫɩɵɬɚɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

ȼɫɟ  
ɪɚɡɜɢɬɵ
ɟ ɫɬɚɧɵ 

ɦɢɪɚ 

 

B60P 7/08 
 B66F 9/12 
 B62B 1/22 

 

 B66F 3/00
B60S 
9/00 

 B66F 1/02 
 

10-15 ɥɟɬ 
Ȼɸɥɥɟɬɟɧɢ 

ɢɡɨɛɪɟɬɟɧɢɣ 
ɠɭɪɧɚɥɵ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɜɢɞɟ ɫɩɪɚɜɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɋɩɪɚɜɤɚ ɨ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɦ ɩɨɢɫɤɟ 

ɉɪɟɞɦɟɬ ɩɨɢɫɤɚ 
ɋɬɪɚɧɚ 
ɩɨɢɫɤɚ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɨ
ɧɧɵɟ ɢɧɞɟɤɫɵ 

ɆɉɄ 

ɉɨ ɮɨɧɞɭ 
ɤɚɤɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɜɟɞɟɧ 

ɩɨɢɫɤ 

ɂɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ (ɜɵɯɨɞɧɵɟ 
ɞɚɧɧɵɟ) 

ɇɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɚɹ 

ɞɨɤɭɦɟɧɬɚɰɢɹ 

ɉɚɬɟɧɬɧɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ 

1 2 3 4 5 6 

Ɉɩɨɪɧɨ-ɩɨɞɴɟɦɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɢ ɫɩɨɫɨɛ 

ɭɩɪɚɜɥɟɧɢɹ ɟɝɨ 
ɪɚɛɨɬɨɣ 

ɊɎ B66F 3/00 Ɏɂɉɋ - 

ɉɚɬɟɧɬ 2 729 
922 

Ɂɚɹɜɥ. 
21.08.2018 
Ȼɸɥ. № 24 

Ɉɩɭɛɥ. 
13.08.2020 
Ȼɸɥ. № 23 

ɋɬɨɣɤɚ ɬɪɚɧɫɦɢɫɫɢɨɧ
ɧɚɹ 

ɊɎ 
 B60S 9/00 
 B66F 3/00 

 
Ɏɂɉɋ - 

ɉɚɬɟɧɬ 2 632 
554 

Ɂɚɹɜɥ. 
28.06.2016 

Ɉɩɭɛɥ. 
05.10.2017 
Ȼɸɥ. №28 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

https://www1.fips.ru/publication-web/classification/mpk?view=detail&symbol=B66F%203/00
https://www1.fips.ru/publication-web/classification/mpk?view=detail&symbol=B66F%203/00
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
https://www1.fips.ru/publication-web/classification/mpk?view=detail&symbol=B66F%203/00
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
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WIEDERKRAFT 
WDK-80504 

Ʉɢɬɚɣ  
ȼɫɟ 

ɢɧɫɬɪɭɦɟɧɬɵ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

 

0.3ɬ AE&T T60104 Ʉɢɬɚɣ  
ȼɫɟ 

ɢɧɫɬɪɭɦɟɧɬɵ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

 

Forsage F-0901 Ʉɢɬɚɣ  
ȼɫɟ 

ɢɧɫɬɪɭɦɟɧɬɵ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

 

Forsage ''Profi'' 0,5ɬ Ʉɢɬɚɣ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

ȺɜɬɨDɟɥɨ 43807 14804 ɊɎ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

matrix 567375 Ʉɢɬɚɣ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

ARNEZI 00-01118725 Ʉɢɬɚɣ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

Mega TRS750_grey ɂɫɩɚɧɢɹ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

Berger BG1276 
ɄɂɎɏɈɃɁȿɇ 

Ʉɢɬɚɣ  əɧɞɟɤɫ 
ɦɚɪɤɟɬ 

Ʉɚɬɚɥɨɝ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɦɩɚɧɢɢ «ȼɫɟ 
ɢɧɫɬɪɭɦɟɧɬɵ» 

- 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɚɬɟɧɬɧɨɝɨ ɨɛɡɨɪɚ ɧɚ ɬɟɦɭ «ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɫɬɨɣɤɢ» ɛɵɥɨ 

ɧɚɣɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɩɚɬɟɧɬɨɜ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɪɚɡɰɨɜ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 
ɫɬɨɣɤɢ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ 2 ɩɚɬɟɧɬɚ ɢ 9 ɞɟɣɫɬɜɭɸɳɢɯ 
ɨɛɪɚɡɰɨɜ. 
 

3.2. Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɜɵɛɨɪ 
ɩɪɨɬɨɬɢɩɚ 

 
3.2.1 Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
 
Ɋɚɫɫɦɨɬɪɢɦ ɞɟɣɫɬɜɭɸɳɢɟ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɞɥɹ 

ɦɨɧɬɚɠɚ/ɞɟɦɨɧɬɚɠɚ ɪɚɡɥɢɱɧɵɯ ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. 
– Nordberg n3406 – ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɨɣɤɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɧɹɬɢɹ, ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɰɟɯɭ ɥɢɛɨ ɭɫɬɚɧɨɜɤɢ ɤɨɪɨɛɨɤ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ, ɷɥɟɦɟɧɬɨɜ ɜɵɯɥɨɩɧɨɣ ɫɢɫɬɟɦɵ, ɬɨɩɥɢɜɧɵɯ ɛɚɤɨɜ ɢ 
ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ ɢɥɢ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɚɜɬɨɦɨɛɢɥɟɣ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɩɪɢɜɨɞ ɨɫɧɚɳɟɧ ɧɨɠɧɨɣ ɩɟɞɚɥɶɸ ɢ ɭɫɬɪɨɣɫɬɜɨɦ ɛɵɫɬɪɨɝɨ ɩɨɞɴɟɦɚ ɲɬɨɤɚ. ȼ 
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ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɨɣɤɢ ɯɪɨɦɢɪɨɜɚɧɧɵɣ ɲɬɨɤ ɢ ɤɥɚɩɚɧ ɤɨɧɬɪɨɥɹ ɩɟɪɟɝɪɭɡɤɢ. 
Ɉɩɭɫɤɚɧɢɟ ɲɬɨɤɚ ɭɩɪɚɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɭɤɨɹɬɤɢ. ɂɦɟɸɬɫɹ ɭɞɨɛɧɵɟ ɪɭɱɤɢ 
ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɰɟɯɭ, ɱɟɬɵɪɟɯɨɩɨɪɧɨɟ ɲɢɪɨɤɨɟ ɭɫɬɨɣɱɢɜɨɟ ɨɫɧɨɜɚɧɢɟ ɧɚ 
4-ɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɧɟɜɪɟɧɧɵɯ ɤɨɥɟɫɚɯ. ȼɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɚɞɚɩɬɟɪɨɜ ɧɚ ɲɬɨɤɟ ɰɢɥɢɧɞɪɚ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ: 
– Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɩɟɞɚɥɶɸ; 
– Ȼɵɫɬɪɵɣ ɩɨɞɴɟɦ; 
– ɏɪɨɦɢɪɨɜɚɧɧɵɣ ɲɬɨɤ; 
– Ʉɥɚɩɚɧ ɤɨɧɬɪɨɥɹ ɩɟɪɟɝɪɭɡɤɢ; 
– ɇɚ 4-ɯ ɫɬɚɥɶɧɵɯ ɦɚɧɟɜɪɟɧɧɵɯ ɤɨɥɟɫɢɤɚɯ; 
– ɍɞɨɛɧɵɟ ɪɭɱɤɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɰɟɯɭ; 
– Ɉɩɭɫɤɚɧɢɟ – ɡɚ ɫɱɟɬ ɪɭɱɤɢ; 
– ȼɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɚɞɚɩɬɟɪɨɜ; 
– ɑɟɬɵɪɟɯɨɩɨɪɧɨɟ ɲɢɪɨɤɨɟ ɨɫɧɨɜɚɧɢɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

Nordberg n3406 
 

– Wiederkraft wdk-85005 – ɫɬɨɣɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɴɟɦɚ/ɫɩɭɫɤɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɭɡɥɚ ɚɜɬɨɦɨɛɢɥɹ. 
ɉɪɟɢɦɭɳɟɫɬɜɨ ɢɡɞɟɥɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɲɬɨɤɚ 
ɩɨɞɴɟɦɧɢɤɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɜɵɫɨɬɭ. Ⱦɥɹ ɨɩɬɢɦɚɥɶɧɨɣ 
ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɨɞɴɟɦɧɢɤɟ ɢɥɢ ɷɫɬɚɤɚɞɟ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ: 
– ɍɫɬɨɣɱɢɜɨɫɬɶ ɝɪɭɡɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɨɫɧɨɜɚɧɢɹ; 
– Ʉɨɥɟɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɦɨɛɢɥɶɧɨɫɬɶ; 
– ɉɥɚɜɧɨɟ ɩɨɞɧɹɬɢɟ ɢ ɫɩɭɫɤ ɝɪɭɡɚ; 
– ɋɩɭɫɤ ɩɪɢ ɩɨɦɨɳɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 
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Ɋɢɫɭɧɨɤ 3.2 – ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

Wiederkraft wdk-85005 
 

– Zx0101g – ɋɬɨɣɤɚ ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɦɨɧɬɚɠɟ ɢ 
ɞɟɦɨɧɬɚɠɟ ɭɡɥɨɜ ɬɪɚɧɫɦɢɫɫɢɣ ɢ ɞɪɭɝɢɯ ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɧɚ ɫɦɨɬɪɨɜɨɣ ɹɦɟ, ɷɫɬɚɤɚɞɟ ɢɥɢ ɩɨɞɴɟɦɧɢɤɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢɥɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɚɧɧɚɹ ɫɬɨɣɤɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɧɨɫɧɵɦ ɩɨɞɴɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɋ 
ɟɟ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɩɨɞɧɹɬɶ ɢ ɩɟɪɟɦɟɫɬɢɬɶ ɫɧɹɬɵɣ ɭɡɟɥ. 

Ɉɛɨɪɭɞɨɜɚɧɚ ɫɬɪɚɯɨɜɨɱɧɨɣ ɰɟɩɶɸ, ɞɥɹ ɮɢɤɫɚɰɢɢ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ 
ɚɝɪɟɝɚɬɚ. ɉɪɢɟɦɧɚɹ ɩɥɨɳɚɞɤɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɬɪɟɯ ɩɥɨɫɤɨɫɬɹɯ – ɩɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ, ɩɪɨɞɨɥɶɧɨ ɢ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ: 
– Ɉɞɢɧ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ ɫ ɤɥɚɩɚɧɧɵɦ ɛɥɨɤɨɦ ɢ 

ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɨɣ 
– ɉɟɞɚɥɶ ɞɥɹ ɫɬɪɚɜɥɢɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫ ɧɚɫɟɱɤɨɣ 

ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɨɣɤɢ 
– Ɋɟɝɭɥɢɪɭɟɦɚɹ ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ ɩɪɢɟɦɧɚɹ ɩɥɨɳɚɞɤɚ ɫɨ ɫɬɪɚɯɨɜɨɱɧɵɦɢ 

ɰɟɩɹɦɢ 
– Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɤɚ ɫɬɨɣɤɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɪɨɞɨɥɶɧɨ, ɩɨ ɭɝɥɭ ɧɚɤɥɨɧɚ ɢ 

ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ. 
– ɑɟɬɵɪɟ ɛɨɤɨɜɵɯ ɨɩɨɪɧɵɯ ɤɪɨɧɲɬɟɣɧɚ ɪɚɫɩɪɟɞɟɥɹɸɬ ɧɚɝɪɭɡɤɭ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɥɟɫɚ, ɱɬɨ ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɮɨɪɦɚɰɢɢ 
– ɇɢɠɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱɧɵɟ ɤɪɨɧɲɬɟɣɧɵ ɭɫɢɥɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɪɟɛɪɚɦɢ ɠɟɫɬɤɨɫɬɢ 
– Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɤɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɛɨɪɭɞɨɜɚɧɚ ɤɚɪɚɛɢɧɚɦɢ, ɚ ɫ ɞɪɭɝɨɣ 

– ɤɪɸɤɚɦɢ ɞɥɹ ɮɢɤɫɚɰɢɢ ɰɟɩɟ ɢ ɧɚɞɟɠɧɨɣ ɩɨɞɞɟɪɠɤɢ ɚɝɪɟɝɚɬɚ. 
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Ɋɢɫɭɧɨɤ 3.3 – ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

Zx0101g 
 

3.2.2 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɨɟɤ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
 
ȼɫɟ ɧɚɣɞɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɥɢɬɟɪɚɬɭɪɧɨ-ɩɚɬɟɧɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɞɟɢ ɢ 

ɞɟɣɫɬɜɭɸɳɢɟ ɨɛɪɚɡɰɵ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 
1) ɉɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ: 
– Ⱦɨ 0,5 ɬ; 
– ɋɜɵɲɟ 0,5 ɞɨ 1 ɬ ; 
– ɋɜɵɲɟ 1 ɬ; 
 
2) ɉɨ ɬɢɩɭ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ: 
– ɉɥɨɫɤɚɹ ɩɥɨɳɚɞɤɚ ɫ ɰɟɩɧɵɦɢ ɡɚɯɜɚɬɚɦɢ; 
– ɉɥɨɳɚɞɤɚ ɫ ɢɡɨɝɧɭɬɵɦɢ ɞɟɪɠɚɬɟɥɹɦɢ; 
 
3.2.3 ȼɵɛɨɪ ɩɪɨɬɨɬɢɩɚ 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɜɵɛɢɪɚɟɦ ɫɬɨɣɤɭ ɬɪɚɧɫɦɢɫɫɢɨɧɧɭɸ 

ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ Nordberg n3406, ɬɚɤ ɤɚɤ ɷɬɨ ɫɬɨɣɤɚ ɢɞɟɚɥɶɧɚɹ ɫɟɪɟɞɢɧɚ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɢ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ, ɨɧɚ ɦɨɠɟɬ ɩɨɞɧɢɦɚɬɶ 
ɚɝɪɟɝɚɬɵ ɜɟɫɨɦ ɞɨ ɩɨɥɭ-ɬɨɧɧɵ ɢ ɩɪɢ ɷɬɨɦ ɨɫɬɚɜɚɬɶɫɹ ɦɨɛɢɥɶɧɨɣ ɢ ɭɞɨɛɧɨɣ. Ɍɚɤ 
ɠɟ ɞɚɧɧɚɹ ɫɬɨɣɤɚ ɫɬɨɢɬ ɞɟɲɟɜɥɟ ɫɜɨɢɯ ɚɧɚɥɨɝɨɜ ɢ ɤɨɧɤɭɪɟɧɬɨɜ. 
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3.3 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
3.3.1 ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
ɋɬɨɣɤɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ. ɋɬɨɣɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ 

ɦɨɧɬɚɠɟ ɢ ɞɟɦɨɧɬɚɠɟ ɭɡɥɨɜ ɬɪɚɧɫɦɢɫɫɢɣ, Ʉɉɉ, ɬɨɪɦɨɡɧɵɯ ɫɭɩɩɨɪɬɨɜ ɢ ɞɪɭɝɢɯ 
ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɦɨɬɪɨɜɨɣ ɹɦɟ, ɷɫɬɚɤɚɞɟ ɢɥɢ 
ɩɨɞɴɟɦɧɢɤɟ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, ɬɸɧɢɧɝ-ɚɬɟɥɶɟ, 
ɫɬɚɧɰɢɣ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ 

 
3.3.2 Ɉɫɧɨɜɚɧɢɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɫɬɨɣɤɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɢɟ ɤɚɮɟɞɪɵ «Ɍɪɚɧɫɩɨɪɬ» ɧɚ ɤɭɪɫɨɜɭɸ ɪɚɛɨɬɭ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɚ 
ɞɥɹ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ» 

 
3.3.3 ɐɟɥɶ ɢ ɧɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 
 
ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɬɨɣɤɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɭɬɟɦ 

ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ, ɚ ɢɦɟɧɧɨ – ɪɟɝɭɥɢɪɨɜɤɚ ɜɵɥɟɬɚ 
ɞɟɪɠɚɬɟɥɟɣ ɚɝɪɟɝɚɬɨɜ ɩɨɞ ɧɭɠɧɵɣ ɪɚɡɦɟɪ. Ⱦɚɧɧɚɹ ɫɬɨɣɤɚ ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫ ɰɟɥɶɸ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɞɟɦɨɧɬɚɠɚ/ɦɨɧɬɚɠɚ ɤɨɪɨɛɤɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɟɟ 
ɪɟɦɨɧɬɟ. 

 
3.3.4 ɂɫɬɨɱɧɢɤɢ ɪɚɡɪɚɛɨɬɤɢ  
 
ɂɫɬɨɱɧɢɤɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɫɬɨɣɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ 

ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ Nordberg n3406 Ƚɟɪɦɚɧɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
 
3.4 Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ  
 
3.4.1 ɋɨɫɬɚɜ ɩɪɨɞɭɤɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ 
 
ɋɬɚɧɞɚɪɬɧɵɣ ɜɚɪɢɚɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɫɬɨɣɤɭ, ɤɨɥɟɫɚ, 

ɭɞɟɪɠɢɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɮɭɪɧɢɬɭɪɭ ɞɥɹ ɫɛɨɪɤɢ ɢ ɭɩɚɤɨɜɤɭ. 
 
3.4.2 ɉɨɤɚɡɚɬɟɥɢ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ ɫɬɨɣɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 
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Ɍɚɛɥɢɰɚ 3.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɯɨɞɧɨɝɨ ɨɛɪɚɡɰɚ 
Ɇɚɫɫɚ, ɤɝ 32 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ 0,5 
Ɇɚɬɟɪɢɚɥ ɤɨɪɩɭɫɚ Ɇɟɬɚɥɥ 
Ɇɚɯ ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ, ɦɦ 1890 
Min ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ, ɦɦ 1075 
Ɍɢɩ Ɍɪɚɧɫɦɢɫɫɢɨɧɧɚɹ ɫɬɨɣɤɚ 
 
3.4.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ 
 
ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 3 ɥɟɬ. 
ɇɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ ɧɟ ɦɟɧɟɟ 2000 ɱɚɫɨɜ. 
 
3.4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ 
 
Ɍɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɨɣɤɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɦɚɫɬɟɪɫɤɢɯ / ɦɟɥɤɨɫɟɪɢɣɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ/ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ.  

 
3.4.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɭɧɢɮɢɤɚɰɢɢ ɢ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ 
 
ȼɫɟ ɭɡɥɵ, ɞɟɬɚɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɡɞɟɥɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɵ. 
 
3.4.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫɬɨɣɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɞɚɠɟ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ. ɉɪɟɞɨɯɪɚɧɟɧɢɟ ɨɬ ɩɚɞɟɧɢɹ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɞɟɦɨɧɬɚɠɟ/ɦɨɧɬɚɠɟ. 

 
3.4.7 ɗɫɬɟɬɢɱɟɫɤɢɟ ɢ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
 
ɗɫɬɟɬɢɤɚ ɢ ɷɪɝɨɧɨɦɢɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɩɨɜɵɲɚɬɶ ɟɟ 

ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ. 
 
3.4.8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɚɬɟɧɬɧɨɣ ɱɢɫɬɨɬɟ 
 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟ ɞɨɥɠɧɚ ɜ ɬɨɱɧɨɫɬɢ ɩɨɜɬɨɪɹɬɶ ɭɠɟ 

ɡɚɩɚɬɟɧɬɨɜɚɧɧɵɟ ɢɞɟɢ. 
 
3.4.9 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɧɵɦ ɱɚɫɬɹɦ ɩɪɨɞɭɤɰɢɢ, ɪɚɫɯɨɞɧɵɦ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 
 
ɋɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɩɪɨɞɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ 

ɛɵɬɶ ɪɚɡɪɟɲɟɧɵ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
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3.4.10 ɍɫɥɨɜɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ 
 
ɂɡɞɟɥɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɦɨɧɬɚɠɚ/ɞɟɦɨɧɬɚɠɚ ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. 

ɂɡɞɟɥɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɸɧɢɧɝ-ɚɬɟɥɶɟ ɚɜɬɨɦɨɛɢɥɟɣ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ, ɦɚɫɬɟɪɫɤɢɯ ɢ ɧɚ ɫɬɚɧɰɢɹɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

 
3.3.5 Ɋɚɡɪɚɛɨɬɤɚ ɨɛɪɚɡɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɬɨɟɤ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ 

ɞɟɪɠɚɬɟɥɹɦɢ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɜɫɟɯ 6 ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɬɨɦ, ɱɬɨ ɪɚɛɨɱɢɣ ɩɪɢɥɚɝɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɢɥɢɹ ɞɥɹ ɩɨɞɧɹɬɢɹ ɚɝɪɟɝɚɬɚ ɩɨɞ 
ɧɭɠɧɵɦ ɭɝɥɨɦ, ɱɬɨ ɧɚɪɭɲɚɟɬ ɫɥɟɞɭɸɳɢɣ ɩɭɧɤɬ ɩɪɢɤɚɡɚ:  

ɉɪɢɤɚɡ Ɇɢɧɬɪɭɞɚ Ɋɨɫɫɢɢ ɨɬ 09.12.2020 N 871ɧ "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɪɚɜɢɥ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ" (Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ Ɇɢɧɸɫɬɟ 
Ɋɨɫɫɢɢ 18.12.2020 N 61561) 

 
VII. Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɢ ɪɟɦɨɧɬɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
 
74. ɉɪɢ ɫɧɹɬɢɢ ɢ ɭɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ 

ɨɬɫɨɟɞɢɧɟɧɢɹ ɨɬ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɜ ɩɨɞɜɟɲɟɧɧɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɬɪɚɯɭɸɳɢɟ (ɮɢɤɫɢɪɭɸɳɢɟ) ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ (ɬɟɥɟɠɤɢ-ɩɨɞɴɟɦɧɢɤɢ, ɩɨɞɫɬɚɜɤɢ, ɤɚɧɚɬɧɵɟ ɩɟɬɥɢ, ɤɪɸɤɢ), 
ɢɫɤɥɸɱɚɸɳɢɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɢɥɢ ɩɚɞɟɧɢɟ ɫɧɢɦɚɟɦɵɯ ɢɥɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɞɟɪɠɚɬɟɥɶ 
ɚɝɪɟɝɚɬɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɬɨɤɢ Nordberg n3406. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɧɨ ɛɭɞɟɬ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɭɝɨɥ ɞɟɪɠɚɬɟɥɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɧɭɠɧɵɣ ɭɝɨɥ ɢ ɧɚɤɥɨɧ ɬɟɤɭɳɟɝɨ 
ɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɞɟɦɨɧɬɚɠɟ-ɦɨɧɬɚɠɟ. 
  

http://www.consultant.ru/document/cons_doc_LAW_371368/
http://www.consultant.ru/document/cons_doc_LAW_371368/
http://www.consultant.ru/document/cons_doc_LAW_371368/
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3.4. Ɋɚɡɪɚɛɨɬɤɚ ɨɛɪɚɡɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɫɱёɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɦɨɧɬɚɠɚ/ɞɟɦɨɧɬɚɠɚ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɟɟ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ. Ɋɢɫɭɧɨɤ 4. 

 
1 – Ɋɚɛɨɱɚɹ ɩɥɚɬɮɨɪɦɚ; 2 – ɲɚɪɧɢɪ; 3 – ɧɢɠɧɹɹ ɩɥɚɬɮɨɪɦɚ; 4 – ɲɬɨɤ;       

5 – ɪɭɱɤɢ; 6 – ɤɨɪɩɭɫ ɫɬɨɣɤɢ; 7 – ɬɪɭɛɚ ɩɨɞɚɱɢ ɦɚɫɥɚ; 8 – ɨɩɨɪɧɨɟ ɨɫɧɨɜɚɧɢɟ;          
9 – ɤɨɥɟɫɚ; 10 - ɛɨɥɬɵ 

Ɋɢɫɭɧɨɤ 3.4 – ɋɬɨɣɤɚ ɫ 6 ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ 
 

3.4.1 Ɋɚɫɱɟɬ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢɜɨɞɧɵɯ ɛɨɥɬɚ ɢ ɝɚɣɤɢ ɧɚ ɫɪɟɡ. 
 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɨɫɟɜɵɦ 
ɭɫɢɥɢɹɦ, ɚ ɬɚɤɠɟ ɩɨ ɞɨɩɭɫɤɚɟɦɵ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɛɨɥɬɚ Ɇ20ɯ1,5 

ɂɋɏɈȾɇɕȿ ȾȺɇɇɕȿ: 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬɵ: Fw = 4900 ɇ. 
ɉɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬɵ: Qw = 0 ɇ. 
Ɇɚɪɤɚ ɫɬɚɥɢ ɛɨɥɬɨɜ: 45. 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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- ɧɚ ɪɚɫɬɹɠɟɧɢɟ: [ı]20 = 100 Ɇɉɚ; 
- ɧɚ ɫɪɟɡ: [Ĳ]20 = 50 Ɇɉɚ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɛɨɥɬɚ: D = 20 ɦɦ. 
ɒɚɝ ɪɟɡɶɛɵ ɛɨɥɬɚ: Ɋ = 1.5 ɦɦ. 
Ⱦɢɚɦɟɬɪ ɪɟɡɶɛɵ ɩɨ ɜɩɚɞɢɧɚɦ: d3 = 18.16 ɦɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɪɟɡɶɛɵ:  
ɛɨɥɬɚ: K1 = 0.75; ɝɚɣɤɢ: K1 = 0.875. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɜɢɬɤɨɜ: Km = 0.6. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɧɚɥɢɱɢɹ ɫɦɚɡɤɢ:  
ζ = 0.18; ζ1 = 0.37. 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɠɚɬɢɟ ɢ ɫɪɟɡ. ɉɥɨɳɚɞɶ 

ɫɟɱɟɧɢɹ ɛɨɥɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1): 
 
Aw = ¼π(d3

2 - d2), (3.1) 
 
ɝɞɟ d3 – ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɩɨ ɜɩɚɞɢɧɚɦ; 

d - ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɜ ɛɨɥɬɟ; 
 
Aw = ¼π(18.162 - 02) = 258.9 ɦɦ2. 

 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɟɥɚ ɛɨɥɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2):  
 
AD = ¼π(D2 - d2), (3.2) 
 

ɝɞɟ D — ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɛɨɥɬɚ; 
d - ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɜ ɛɨɥɬɟ; 
 
AD = ¼π(202 - 02) = 314 ɦɦ2. 
ɇɚɩɪɹɠɟɧɢɹ ɫɪɟɡɚ ɩɨ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3): 
 
Ĳw = Qw/(Awz), (3.3) 
 
Ĳw = 0/(258.9x1) = 0 Ɇɉɚ < 50 Ɇɉɚ - ɜɵɩɨɥɧɟɧɨ. 
 

ɝɞɟ Qw - ɩɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬɵ; 
Aw - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɨɥɬɚ; 
Z - ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ. 
 
ɇɚɩɪɹɠɟɧɢɹ ɫɪɟɡɚ ɬɟɥɚ ɛɨɥɬɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4): 
 
Ĳw = Qw/(ADz), (3.4) 
 

ɝɞɟ Qw - ɩɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬɵ; 
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AD - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɟɥɚ ɛɨɥɬɚ; 
z - ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ. 
 
Ĳw = 0/(314x1) = 0 Ɇɉɚ < 50 Ɇɉɚ - ɜɵɩɨɥɧɟɧɨ. 
 
ɇɚɩɪɹɠɟɧɢɹ ɫɪɟɡɚ ɪɟɡɶɛɵ ɜ ɛɨɥɬɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5): 
 
Ĳp = Fw/(πd3hzK1Km), (3.5) 
 

ɝɞɟ Fw -ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬ; 
d3 - ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɩɨ ɜɩɚɞɢɧɚɦ; 
h — ɜɵɫɨɬɚ ɛɨɥɬɚ; 
z- ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ; 
Ʉ1 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɪɟɡɶɛɵ; 
Ʉm  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɜɢɬɤɨɜ. 
 
Ĳp = 4900/(π×18.16×20×1×0.75×0.6) = 9.5 Ɇɉɚ < 50 Ɇɉɚ - ɜɵɩɨɥɧɟɧɨ. 
 
ɇɚɩɪɹɠɟɧɢɹ ɫɪɟɡɚ ɪɟɡɶɛɵ ɜ ɝɚɣɤɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (6): 
 
Ĳp = Fw/(πDhzK1Km), (3.6) 
 

ɝɞɟ Fw -ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɛɨɥɬ; 
D – ɧɨɦɢɧɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɝɚɣɤɢ; 
h — ɜɵɫɨɬɚ ɝɚɣɤɢ; 
z- ɤɨɥɢɱɟɫɬɜɨ ɝɚɟɤ; 
Ʉ1 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɪɟɡɶɛɵ; 
Ʉm  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɮɨɪɦɚɰɢɢ ɜɢɬɤɨɜ. 
 
Ĳp = 4900/(π×20×20×1×0.875×0.6) = 7.4 Ɇɉɚ < 50 Ɇɉɚ - ɜɵɩɨɥɧɟɧɨ. 

 
Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɠɚɬɢɟ ɲɩɢɥɶɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ (7): 
 𝜎 = ସி𝜋∙ௗయమ∙ଵ଺,ଽଷమ∙௭, (3.7) 

 
ɝɞɟ F – ɧɚɩɪɹɠɟɧɢɟ; 

d3 – ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɩɨ ɜɩɚɞɢɧɚɦ; 
z – ɱɢɫɥɨ ɲɩɢɥɟɤ. 

 𝜎 = ସ∙ସଽ଴଴ଷ,ଵସ∙ଵ଼,ଵ଺మ∙ଵ଺,ଽଷమ∙ଵ = ʹͳ,͹ͺ Ɇɉɚ < 130 Ɇɉɚ. 
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3.4.2 Ɋɚɫɱɟɬ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɢɡɝɢɛ 
 

ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɠɟɫɬɤɨɫɬɶ ɩɥɚɬɮɨɪɦɵ ɩɨɞɴɟɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨɛɚɜɢɦ 
ɭɤɪɟɩɥɹɸɳɢɟ ɛɚɥɤɢ ɢ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɢɯ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɢɡɝɢɛ, ɚ ɬɚɤɠɟ 
ɩɨɫɬɪɨɢɦ ɷɩɸɪɵ. 

ɉɨɫɱɢɬɚɟɦ ɭɫɥɨɜɧɨ ɞɥɹ ɨɞɧɨɣ ɜɡɹɬɨɣ ɛɚɥɤɢ, ɪɚɫɩɪɟɞɟɥɢɜ ɩɨ ɧɟɣ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ, ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ ɧɚɝɪɭɠɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 
4. 

 
Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɭɤɪɟɩɥɹɸɳɟɣ ɛɚɥɤɢ. 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
L = 0.3ɦ; 
q = 4.9ɤɇ/ɦ. 
 
Ɋɚɫɱёɬ: 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɚɤɰɢɣ ɨɩɨɪ ɞɥɹ ɫɯɟɦɵ ɧɚ ɪɢɫ.2 
ɋɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ. 
 
∑Fy = -q·0.3ɦ + YA = 0; 
 
∑MA = -q·0.3ɦ·0.15ɦ + MA = 0. 

 
(3.8) 

 
(3.9) 

 
Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɫɬɚɬɢɤɢ (1) ɞɚёɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɪɟɚɤɰɢɣ: 
YA = 1.47ɤɇ; 
MA = 0.2205ɤɇ·ɦ. 
 

 
Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɪɟɚɤɰɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 3.7 – ɗɩɸɪɚ Qy, ɤH (ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ). 
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Ɋɢɫɭɧɨɤ 3.8 – ɗɩɸɪɚ Ɇɯ, ɤɇ (ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ). 

 
2. ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɧɚ ɪɢɫ.2 
ɍɱɚɫɬɨɤ №1 (0 ≤ z1 ≤ 0.3ɦ) 
Qy = q·z1; 
ɩɪɢ z1 = 0; Qy = 0. 
ɩɪɢ z1 = 0.3ɦ; Qy = 1.47ɤɇ. 
Mx = -q·z1

2/2; 
ɩɪɢ z1 = 0; Mx = 0. 
ɩɪɢ z1 = 0.3ɦ; Mx = -0.2205ɤɇ·ɦ. 
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3.5 ɉɪɟɢɦɭɳɟɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɞ ɩɪɨɬɨɬɢɩɨɦ 
 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

ɨɫɧɚɳɟɧɚ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɩɨ ɜɵɫɨɬɟ ɫɬɟɪɠɧɢ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɥɚɬɮɨɪɦɵ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɪɚɛɨɱɭɸ ɩɥɚɬɮɨɪɦɭ ɫɬɨɣɤɢ ɩɨɞ ɧɭɠɧɵɣ ɭɝɨɥ ɢ 
ɧɚɤɥɨɧ ɢ ɩɪɨɢɡɜɟɫɬɢ ɛɟɡɨɩɚɫɧɵɣ ɞɟɦɨɧɬɚɠ-ɦɨɧɬɚɠ ɚɝɪɟɝɚɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɚɣɧɟ 
ɩɨɥɟɡɧɚɹ ɛɨɥɟɟ ɥɟɝɤɨɣ ɪɚɛɨɬɨɣ, ɥɟɝɤɚ ɜ ɪɟɝɭɥɢɪɨɜɤɟ, ɩɨɡɜɨɥɹɟɬ ɧɟ ɧɚɪɭɲɚɬɶ 
ɩɪɚɜɢɥɚ ɪɚɛɨɬ , ɚ ɡɧɚɱɢɬ ɜɩɨɥɧɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɚ. 
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3.6 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɣ ɫɬɨɣɤɢ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɨɫɦɨɬɪ 

ɫɬɟɪɠɧɟɣ-ɞɟɪɠɚɬɟɥɟɣ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɪɟɡɨɜ ɪɟɡɶɛɵ ɢ ɞɟɮɨɪɦɚɰɢɢ 
ɦɟɬɚɥɥɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɝɢɱɟɫɤɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. ȼ ɩɪɨɰɟɫɫɟ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

1) Ʉɨɝɞɚ ɫɬɨɣɤɚ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɫɟɞɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɫɚɦɨɦ ɧɢɡɤɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɪɲɧɟɜɭɸ ɤɨɪɪɨɡɢɸ ɢ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ 
ɧɚ ɫɬɨɣɤɭ. 

2) ɇɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɫɬɨɣɤɭ ɜ ɱɢɫɬɨɬɟ ɢ ɜɵɬɢɪɚɬɶ ɥɸɛɵɟ 
ɡɚɝɪɹɡɧɟɧɢɹ: ɦɚɫɥɨ, ɧɟɮɬɶ ɢɥɢ ɠɢɪ. 

3) Ƚɢɞɪɨɰɢɥɢɧɞɪ - ɡɚɤɪɵɬɚɹ ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ 
ɨɛɫɥɭɠɢɜɚɬɶɫɹ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɥɸɞɶɦɢ. 

4) Ɍɨɥɶɤɨ ɯɨɪɨɲɢɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɦɚɫɥɚ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɫɬɨɣɤɢ. 

5) ɇɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɪɦɨɡɧɭɸ ɠɢɞɤɨɫɬɶ. 
6) ɉɟɪɟɞ ɤɚɠɞɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɜɟɪɹɬɶ, ɱɬɨ ɤɨɦɩɨɧɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ 

ɯɨɪɨɲɟɦ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. ȿɫɥɢ ɧɚɣɞɟɧɚ ɧɟɩɨɥɚɞɤɚ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɞɥɹ 
ɢɫɩɪɚɜɥɟɧɢɹ ɩɪɨɛɥɟɦɵ. 

7) ɇɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɨɣɤɭ ɩɪɢ ɩɟɪɟɝɪɭɡɟ. 
8) ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɩɨɪɲɟɧɶ ɧɚɫɨɫɚ ɢ ɩɨɪɲɧɟɜɭɸ ɝɪɭɩɩɭ ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɡɚɪɚɧɟɟ ɩɪɢɡɧɚɤɨɜ ɤɨɪɪɨɡɢɢ. ɉɪɨɬɢɪɚɬɶ ɨɬɤɪɵɬɵɟ ɨɛɥɚɫɬɢ ɩɨɪɲɧɹ 
ɱɢɫɬɨɣ ɫɦɚɡɚɧɧɨɣ ɬɤɚɧɶɸ. 
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4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧɬɚɠɚ ɪɟɞɭɤɬɨɪɚ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 3.4 
 
Ɍɚɛɥɢɰɚ 4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɞɟɦɨɧɬɚɠɚ ɢ ɦɨɧɬɚɠɚ ɪɟɞɭɤɬɨɪɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ 
ɫɨɞɟɪɠɚɧɢɟ 

ɪɚɛɨɬɵ 
ɗɫɤɢɡ Ɉɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɱɟɥ.-ɱ. 

Ɍɟɯɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ 

1 2 3 4 5 6 

1 
ɍɫɬɚɧɨɜɢɬɶ 

ɚɜɬɨɦɨɛɢɥɶ ɧɚ 
ɩɨɫɬ 

 

Ⱦɜɭɫɬɨɟɱɧɵɣ 
ɩɨɞɴɟɦɧɢɤ 

0,01  

2 
ɉɨɞɧɹɬɶ 

ɚɜɬɨɦɨɛɢɥɶ  

 

Ⱦɜɭɫɬɨɟɱɧɵɣ 
ɩɨɞɴɟɦɧɢɤ 

0,01 
ɇɚ ɜɵɫɨɬɭ 

ɭɞɨɛɧɨɣ ɞɥɹ 
ɪɚɛɨɬɵ 

3 
ɋɧɹɬɶ 

ɜɵɯɥɨɩɧɭɸ 
ɫɢɫɬɟɦɭ 

 

 

ɇɚɛɨɪ ɤɥɸɱɟɣ 0,25 
ɛɨɥɬɵ 

ɨɛɪɚɛɨɬɚɬɶ 
WD-40 

4 
ɋɥɢɜɚɟɦ ɦɚɫɥɨ 
ɢɡ ɪɟɞɭɤɬɨɪɚ 

 

ɇɚɛɨɪ 
ɲɟɫɬɢɝɪɚɧ- 

ɧɢɤɨɜ, 
ɦɚɫɥɨɩɪɢɟɦɧɢɤ 

0,1  

5 

Ɉɬɫɨɟɞɢɧɹɟɦ ɨɬ 
ɪɟɞɭɤɬɨɪɚ 

ɤɚɪɞɚɧɧɵɣ ɜɚɥ ɢ 
ɩɪɢɜɨɞɚ 

ɋɩɟɰɢɧɫɬɪɭɦɟɧɬ 
ɞɥɹ ɫɧɹɬɢɹ 
ɩɪɢɜɨɞɨɜ 

0,15  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 

6 
Ɉɫɥɚɛɥɹɟɦ 

ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
ɪɟɞɭɤɬɨɪɚ 

 

 

 

ɇɚɛɨɪ ɤɥɸɱɟɣ 0,1  

7 
ɉɨɞɫɬɚɜɥɹɟɦ 

ɬɪɚɧɫɦɢɫɫɢɨɧɧɭ
ɸ ɫɬɨɣɤɭ 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɬɪɚɧɫɦɢɫɫɢɨɧ- 

ɧɚɹ ɫɬɨɣɤɚ 
0,5 

Ɋɟɝɭɥɢɪɭɟɦ 
ɩɥɚɬɮɨɪɦɭ 
ɫɬɨɣɤɢ ɩɨ 

ɭɝɥɭ, 
ɡɚɤɪɟɩɥɹɟɦ 
ɪɟɞɭɤɬɨɪ ɤ 

ɫɬɨɣɤɟ 

8 

Ɇɨɧɬɢɪɭɟɦ ɜ 
ɨɛɪɚɬɧɨɦ 

ɩɨɪɹɞɤɟ ɧɨɜɵɣ 
ɪɟɞɭɤɬɨɪ 

 

ȼɫɟ ɜɵɲɟ 
ɩɟɪɟɱɢɫɥɟɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

1,12  

9 
Ɂɚɥɢɜɚɟɦ ɦɚɫɥɨ 

ɜ ɪɟɞɭɤɬɨɪ 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 
ɞɥɹ ɩɨɞɚɱɢ 

ɦɚɫɥɨ 
0,05  

10 
Ɇɨɧɬɢɪɭɟɦ 
ɜɵɯɥɨɩɧɭɸ 

ɫɢɫɬɟɦɭ 

 

ɇɚɛɨɪ ɤɥɸɱɟɣ 0,2  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

11 Ɉɩɭɫɬɢɬɶ ɫ ɩɨɫɬɚ 

 

Ⱦɜɭɫɬɨɟɱɧɵɣ 
ɩɨɞɴɟɦɧɢɤ 

0,1  

12 ɋɧɹɬɶ ɫ ɩɨɫɬɚ 

 

- 0,01  

 
4.1 ȼɵɜɨɞ ɩɨ ɱɚɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɌɈ ɢ ɌɊ 
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɭɬɟɦ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɬɨɣɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɦɵ ɭɫɤɨɪɢɥɢ ɩɪɨɰɟɫɫ ɪɟɦɨɧɬɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɹ ɦɚɪɤɢ Subaru. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɜ ɫɮɟɪɟ ɦɚɪɤɟɬɢɧɝɚ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɌɈ, ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɨɬɤɚɡɵ ɚɜɬɨɦɨɛɢɥɟɣ Subaru, ɚ ɬɚɤɠɟ 
ɛɵɥɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɨ ɝɚɪɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɨɫɥɟ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ: 

1) Ƚɨɞɨɜɨɣ ɫɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɦɚɪɤɢ Subaru ɧɚ 2020 
ɝɨɞ ɫɨɫɬɚɜɢɥ 2916 ɨɛɪɚɳɟɧɢɣ. ɉɪɨɝɧɨɡ  ɫɩɪɨɫɚ ɧɚ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɩɟɪɢɨɞ, 
ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ, ɞɨɫɬɢɝɧɭɬ ɡɚ 5 ɥɟɬ, ɫɨɫɬɚɜɢɬ 3522 ɨɛɪɚɳɟɧɢɣ ɜ ɝɨɞ. ɇɚ 
ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɢɯ ɚɧɚɥɢɡɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɹɧɬɨ ɪɟɲɟɧɢɟ ɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɨɣ ɋɌɈ. 

2) Ȼɵɥɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɨ ɝɚɪɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɫɬɨɣɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɪɚɧɫɦɢɫɫɢɨɧɧɚɹ, ɬɚɤ ɤɚɤ ɩɨɥɨɦɤɚ ɪɟɞɭɤɬɨɪɚ 
ɚɜɬɨɦɨɛɢɥɟɣ Subaru ɡɚɬɪɚɝɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɛɵɥɚ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ. ɗɬɨ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɫ ɩɨɦɨɳɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ ɫɬɨɣɤɢ 6 ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. 

3) Ɍɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɋɌɈ ɢ ɭɱɚɫɬɨɤ ɌɈ ɢ ɌɊ. 
ȼɵɜɨɞ: ɦɵ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɢ ɬɟɯɧɨɥɨɝɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ Subaru. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ɉɬɪɚɫɥɟɜɵɟ ɧɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɈɇɌɉ-01-91/Ɋɨɫɚɜɬɨɬɪɚɧɫ. - Ɇ. 1991. 

2. ɉɨɥɨɠɟɧɢɟ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. -Ɇ., 1988.-72ɫ. 

3. ȼɟɞɨɦɫɬɜɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ. ɉɪɟɞɩɪɢɹɬɢɹ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
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ɊɋɎɋɊ, 1990. 52 ɫ. 
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ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. — Ɇ.: Ɏɢɧɚɧɫɵ ɢ ɫɬɚɬɢɫɬɢɤɚ, 2002. — 528 ɫ. 

18. ɉɪɨɞɚɠɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. 
https://auto.ru/ 
16. Ɍɢɩɨɜɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ Subaru: 
https://subaruport.ru/chto-i-kogda-lomaetsya-v-subaru/ 
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