
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 
 
                                                                                       ɍɌȼȿɊɀȾȺɘ 

                                                                                       Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                         ______  Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ 
                                                                                       ɩɨɞɩɢɫɶ   
    

                                                                                                     «____»       _______  2019 ɝ. 
 

 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 

 

Ɉɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ 

ɩɥɨɬɢɧɵ ɧɚ ɜɟɱɧɨɦɟɪɡɥɨɦ ɨɫɧɨɜɚɧɢɢ 

20.04.01  «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 

20.04.01.03 «ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɬɟɯɧɨɫɮɟɪɟ» 

 

 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ  _________       ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ      Ƚ.ɂ. Ʉɭɡɧɟɰɨɜ 

                                           ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                               

ȼɵɩɭɫɤɧɢɤ                      _________                                          ɘ.ɋ. Ʌɚɩɚɭɯ 

                                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                               

Ɋɟɰɟɧɡɟɧɬ                        _________       ɤɚɧ.ɬɟɯ.ɧɚɭɤ              ɂ.ȼ. ȼɚɪɮɨɥɨɦɟɟɜ 

                                                ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                              
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ  

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ «ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 

                                                                                   
                                                                                    ɍɌȼȿɊɀȾȺɘ 

                                                                                    Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                    ______  Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ 
                                                                                    ɩɨɞɩɢɫɶ      
 
                                                                                                  «____»       _______  2019 ɝ. 

 
 

ɁȺȾȺɇɂȿ  

ɇȺ ȼɕɉɍɋɄɇɍɘ  

ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

ɋɬɭɞɟɧɬɭ Ʌɚɩɚɭɯ ɘɥɢɢ ɋɟɪɝɟɟɜɧɟ 

Ƚɪɭɩɩɚ Ɏɗ17-09Ɇ  

ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.04.01 Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

ɉɪɨɝɪɚɦɦɚ 20.04.01.03 ɑɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɬɟɯɧɨɫɮɟɪɟ 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ «Ɉɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɵ ɧɚ ɜɟɱɧɨɦɟɪɡɥɨɦ ɨɫɧɨɜɚɧɢɢ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 15498/c  ɨɬ 25.10.2017 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ƚ.ɂ. Ʉɭɡɧɟɰɨɜ, ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ,  ɩɪɨɮɟɫɫɨɪ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ:  

–  ɦɟɪɡɥɨɬɧɚɹ ɩɥɨɬɢɧɚ-ɚɧɚɥɨɝ ɜ ɪ. ɋɚɯɚ,  

–  ɧɚɭɱɧɚɹ ɢ ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ; 

–  ɧɚɭɱɧɵɟ ɪɚɛɨɬɵ. 
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ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  

 ɜɨɡɞɭɲɧɵɟ ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɫɢɫɬɟɦɵ (ȼɁɋ): ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɟɲɟɧɢɹ ɢ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ;  

 ɩɪɢɦɟɧɟɧɢɟ ȼɁɋ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ 

ɤɪɢɨɥɢɬɨɡɨɧɟ ɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɪɡɥɵɯ ɨɫɬɪɨɜɨɜ; 

 ɨɰɟɧɤɚ ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ; 

 ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ; 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 

ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 

Ʌɢɫɬ 1  –  Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɦɟɪɡɥɨɬɧɨɣ ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ ɜ ɪ. ɋɚɯɚ 

Ʌɢɫɬ 2 –  ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɢ ɢɡɦɟɪɟɧɢɣ (ɞɥɹ ɚɧɚɥɨɝɚ) 

Ʌɢɫɬ 3 –  Ƚɪɚɮɢɤɢ ɪɚɫɱɟɬɚ ɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ 

ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ 

Ʌɢɫɬ 4 –  Ʉɨɧɫɬɪɭɤɰɢɹ ɦɟɪɡɥɨɬɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ 

Ʌɢɫɬ 5  –  ɋɯɟɦɚ ɩɥɨɬɢɧɵ ɫ ɜɨɡɞɭɲɧɨɣ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ 

Ʌɢɫɬ 6  – ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɪɡɥɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ                  __________                                Ƚ.ɂ. Ʉɭɡɧɟɰɨɜ 
                                                                          ɩɨɞɩɢɫɶ                             
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ     __________                              ɘ.ɋ. Ʌɚɩɚɭɯ 
                                                                          ɩɨɞɩɢɫɶ                              

 

                                                                                            «___» ________ 2019 ɝ. 

 

 

 

 

 



4 
 

ɄȺɅȿɇȾȺɊɇɕɃ  ȽɊȺɎɂɄ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɚɩɨɜ ȼɄɊ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤɢ ɜɵɩɨɥɧɟɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ ɬɟɦɵ ɞɢɫɫɟɪɬɚɰɢɢ 

ɋɨɫɬɚɜɥɟɧɢɟ ɩɥɚɧɚ ɞɢɫɫɟɪɬɚɰɢɢ 
25.10.17 – 30.11.17 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 

ɥɢɬɟɪɚɬɭɪɵ 
 

01.12.17 – 31.12.17 

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɢɦɟɸɳɢɯɫɹ ɦɟɬɨɞɨɜ 

ɜɨɡɞɭɲɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɚ 01.01.18 – 30.04.18 

ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, 

ɨɫɜɨɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ 

 

 
01.05.18 – 31.12.18 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɬɟɯɧɢɤɨ- 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɮɨɪɦɥɟɧɢɟ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

 
01.01.19 – 31.03.19 

 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 01.04.19 – 31.05.19 

Ɉɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ 
 

01.06.19 – 30.06.19 

Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 01.07.19 – 16.07.19 

 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ  ȼɄɊ                       ________                                     Ƚ.ɂ. Ʉɭɡɧɟɰɨɜ 

                                              ɩɨɞɩɢɫɶ                                          
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ    ________                                   ɘ.ɋ. Ʌɚɩɚɭɯ 
                                              ɩɨɞɩɢɫɶ                                        

 

«___» _____________ 2019 ɝ. 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɛɨɫɧɨɜɚɧɢɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɵ ɧɚ 

ɜɟɱɧɨɦɟɪɡɥɨɦ ɨɫɧɨɜɚɧɢɢ» ɫɨɞɟɪɠɢɬ  83 ɫɬɪɚɧɢɰɵ, ɜɤɥɸɱɚɟɬ 20 ɬɚɛɥɢɰ, 21 

ɪɢɫɭɧɨɤ, 24 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ ɢ 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɁȺɓɂɌɇȺə ȾȺɆȻȺ, ȼȿɑɇɈɆȿɊɁɅɕɃ ȽɊɍɇɌ, 

ɁȺɆɈɊȺɀɂȼȺɘɓȺə ɄɈɅɈɇɄȺ, ɁȺɆɈɊȺɀɂȼȺɇɂȿ, ɆȿɊɁɅɕɃ 

ɈɋɌɊɈȼ, ȼɈɁȾɍɒɇȺə ɆȿɊɁɅɈɌɇȺə ɁȺȼȿɋȺ, ɉɈȾɉɈɊɇȺə ɋɌȿɇȺ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɦɟɪɡɥɨɬɧɚɹ ɩɥɨɬɢɧɚ-ɚɧɚɥɨɝ ɪ. ɋɚɯɚ (əɤɭɬɢɹ) 

ɐɟɥɢ ɪɚɛɨɬɵ: 

 ɪɚɫɫɦɨɬɪɟɬɶ ɞɜɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɯ ɫɩɨɫɨɛɚ ɪɚɫɱɟɬɚ 

ɭɤɚɡɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɞɥɹ ɚɧɚɥɨɝɨɜ ɢ ɞɥɹ 

ɜɧɨɜɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɳɢɬɧɨɝɨ ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɟɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

 ɩɪɢɜɟɫɬɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɧɵɯ, 

ɩɪɢɱɚɥɶɧɵɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɩɪɢɛɪɟɠɧɵɯ ɢ ɲɟɥɶɮɨɜɵɯ 

ɬɟɪɪɢɬɨɪɢɹɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɫɩɨɫɨɛɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɜɟɫɬɧɵɯ, ɩɪɨɜɟɪɟɧɧɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɛɟɡɨɩɚɫɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɧɨɜɨɦ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɛɟɡ 

ɩɪɢɦɟɧɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɤɪɚɣɧɟ ɜɚɠɧɨ ɞɥɹ ɭɫɥɨɜɢɣ 

Ⱥɪɤɬɢɤɢ, ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɞɥɹ ɚɧɚɥɨɝɨɜ ɢ ɞɥɹ ɜɧɨɜɶ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɳɢɬɧɨɝɨ ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɟɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ 

ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ. 

 ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ – 

ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɟ ɫɩɨɫɨɛɵ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜ, ɜɵɞɜɢɧɭɬɵ 

ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɪɡɥɵɯ ɨɫɬɪɨɜɨɜ, ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

ɞɥɹ ɨɰɟɧɤɢ ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ.  
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ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

ɧɚ ɬɟɦɭ: Ɉɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ 

ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɵ ɧɚ ɜɟɱɧɨɦɟɪɡɥɨɦ ɨɫɧɨɜɚɧɢɢ 

 

ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 83 ɫɬɪɚɧɢɰɵ, ɜɤɥɸɱɚɟɬ 20 ɬɚɛɥɢɰ, 21 ɪɢɫɭɧɨɤ, 24 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɟɪɡɥɨɬɧɚɹ ɩɥɨɬɢɧɚ-ɚɧɚɥɨɝ ɪ. ɋɚɯɚ 

(əɤɭɬɢɹ). 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɟ 

ɫɩɨɫɨɛɵ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜ, ɜɵɞɜɢɧɭɬɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɪɡɥɵɯ 

ɨɫɬɪɨɜɨɜ, ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ, 

ɩɪɢɜɟɫɬɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɢɬ ɜɜɟɞɟɧɢɟ, ɱɟɬɵɪɟ ɝɥɚɜɵ, ɢɬɨɝɨɜɨɟ 

ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɛɨɬɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ; 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɢ ɪɚɫɱɟɬɵ; 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɵɯ 

ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɚ ɨɰɟɧɤɚ ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ; 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɨɡɞɭɲɧɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ; 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜɵɜɨɞɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧ-

ɧɨɣ ɪɚɛɨɬɟ. 
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Ɂɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɫɜɹɡɢ ɫ ɨɱɟɜɢɞɧɵɦ ɩɨɬɟɩɥɟɧɢɟɦ ɤɥɢɦɚɬɚ, 

ɭɫɢɥɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɨɬɬɚɢɜɚɧɢɹ ɜɟɱɧɨɦɟɪɡɥɵɯ ɬɨɥɳ, ɨɫɨɛɟɧɧɨ ɫɨɞɟɪɠɚɳɢɯ 

ɤɪɭɩɧɵɟ ɥɟɞɹɧɵɟ ɜɤɥɸɱɟɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɥɶɞɢɫɬɵɟ ɦɚɫɫɢɜɵ ɨɫɨɛɟɧɧɨ 

ɩɪɢɛɪɟɠɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɤɥɚɞɤɢ -ɧɟɮɬɟ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɱɚɥɨɜ, ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ ɢ ɬ.ɞ. ȼɫɟɦ ɷɬɢɦ ɫɨɨɪɭɠɟɧɢɹɦ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ (ɜɨɡɞɭɲɧɵɟ ɤɨɥɨɧɤɢ, ɬɟɪɦɨɫɢɮɨɧɵ ɢ ɞɪ.).  

ɉɪɨɛɥɟɦɚ ɨɫɜɨɟɧɢɹ ɩɪɢɛɪɟɠɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɢ ɲɟɥɶɮɚ ɚɪɤɬɢɱɟɫɤɢɯ 

ɦɨɪɟɣ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ (ɞɨɛɵɱɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, 

ɫɭɞɨɯɨɞɫɬɜɨ, ɷɧɟɪɝɟɬɢɤɚ, ɨɛɨɪɨɧɚ, ɢ ɞɪ.).  

ɋɨɨɪɭɠɟɧɢɹ ɢɡ ɦɟɫɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɝɪɭɧɬɚ, ɤɚɦɧɹ, ɥɶɞɚ – ɧɚɱɚɥɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɫɜɨɟɧɢɹ ɲɟɥɶɮɚ ɪɚɧɶɲɟ ɱɟɦ ɫɨɨɪɭɠɟɧɢɹ ɢɡ ɫɬɚɥɢ ɢ ɛɟɬɨɧɚ. 

Ɉɧɢ ɧɟ ɩɨɬɟɪɹɥɢ ɫɜɨɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɨɥɭɱɢɜ ɜ ɫɜɹɡɢ ɫ 

ɩɪɨɝɪɟɫɫɨɦ ɜ ɨɛɥɚɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɧɨɜɵɯ, ɛɨɥɟɟ 

ɫɭɪɨɜɵɯ ɩɨ ɤɥɢɦɚɬɭ ɪɚɣɨɧɚɯ [1]. 

ɇɚɦɨɪɚɠɢɜɚɟɦɵɟ ɨɫɬɪɨɜɚ ɢ ɩɪɢɱɚɥɵ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɨɛɵɱɧɨ ɞɥɹ ɨɞɧɨɫɟɡɨɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɞɟɥɚɸɬɫɹ ɩɨɩɵɬɤɢ ɫɨɯɪɚɧɢɬɶ ɬɚɤɢɟ ɨɫɬɪɨɜɚ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɟɡɨɧɨɜ ɫ ɩɨɦɨɳɶɸ ɨɛɫɵɩɤɢ ɝɪɭɧɬɨɦ, 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɩɟɧɨɩɥɚɫɬɨɜɵɦɢ ɩɥɢɬɚɦɢ, ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ ɞɪ. 

ȼ ɰɟɥɨɦ ɢɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ 

ɭɫɬɪɨɣɫɬɜɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɫɬɪɨɜɨɜ ɢ ɛɟɪɟɝɨɭɤɪɟɩɥɟɧɢɹ ɜ Ⱥɪɤɬɢɤɟ.  Ɉɞɧɨ ɢɡ 

ɬɚɤɢɯ ɪɟɲɟɧɢɣ ɩɪɟɞɥɨɠɟɧɨ ɪɚɧɟɟ [2] ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɧɵɯ ɞɚɦɛ ɜ ɫɥɨɠɧɵɯ ɦɟɪɡɥɨɬɧɨ- ɝɟɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɱɚɥɨɜ, ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɢɛɪɟɠɧɵɯ 

ɬɟɪɪɢɬɨɪɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɥɭɨɫɬɪɨɜɨɜ, ɨɫɧɨɜɚɧɢɣ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɞɪ. 
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1 ȼɨɡɞɭɲɧɵɟ ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɫɢɫɬɟɦɵ (ȼɁɋ). Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɪɟɲɟɧɢɹ ɢ ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ 

1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɚɦɨɪɚɠɢɜɚɧɢɟ ɝɪɭɧɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɨɬɜɨɞɚ ɬɟɩɥɚ ɢɡ 

ɩɪɨɦɨɪɚɠɢɜɚɟɦɨɣ ɬɨɥɳɢ ɫ ɩɨɦɨɳɶɸ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ (ɤɨɥɨɧɨɤ), 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ. ȼ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɜ ɬɟɱɟɧɢɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɤɚɡɵɜɚɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɣ (ɨɬ -20 ɞɨ -40) ɢɫɩɨɥɶɡɭɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ 

ɯɥɚɞɨɧɨɫɢɬɟɥɹ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ. Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɛɨɬɚɸɬ ɡɢɦɨɣ ɢ ɢɯ 

ɧɚɡɵɜɚɸɬ ɫɟɡɨɧɧɨɞɟɣɫɬɜɭɸɳɢɦɢ ɨɯɥɚɠɞɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.  ɉɨɞ ɜɥɢɹɧɢɟɦ 

ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ, ɜɨɤɪɭɝ ɧɟɟ ɫɨɡɞɚɟɬɫɹ ɫɬɨɥɛ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, 

ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɝɨ ɫɨ ɜɪɟɦɟɧɟɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  

ɋɤɨɪɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɦɟɪɡɥɨɝɨ ɫɬɨɥɛɚ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɬɨɤɚ ɬɟɩɥɚ 

ɨɬɜɨɞɢɦɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ ɜ ɚɬɦɨɫɮɟɪɭ, ɢ ɩɨɬɨɤɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɨɬ 

ɨɯɥɚɠɞɚɟɦɨɝɨ (ɢɥɢ ɡɚɦɨɪɚɠɢɜɚɟɦɨɝɨ) ɝɪɭɧɬɚ ɤ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ.  

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ ɜ ɪɹɞ, ɧɚɱɢɧɚɟɬɫɹ ɢɯ 

ɬɟɩɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɤɨɥɨɧɤɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɫɦɵɤɚɧɢɸ ɡɚɦɨɪɨɠɟɧɧɵɯ ɫɬɨɥɛɨɜ ɝɪɭɧɬɚ ɦɟɠɞɭ ɫɨɛɨɸ ɢ ɨɛɪɚɡɨɜɚɧɢɸ 

ɫɩɥɨɲɧɨɣ ɦɟɪɡɥɨɬɧɨɣ ɫɬɟɧɤɢ [3]. 

ȼɨɡɞɭɲɧɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɝɥɭɛɥɟɧɧɨɟ ɜ ɝɪɭɧɬ 

ɬɟɩɥɨɨɛɦɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɚ ɬɪɭɛɚ ɜ ɬɪɭɛɟ. ɐɢɪɤɭɥɹɰɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɜɨɡɞɭɯɚ ɩɨ ɬɪɭɛɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ, 

ɜɨɡɧɢɤɚɸɳɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɞɚɜɥɟɧɢɣ ɫɬɨɥɛɨɜ ɜɨɡɞɭɯɚ ɜɨ 

ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɟ ɢ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ. Ʉɨɥɨɧɤɢ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 

ɜɤɥɸɱɚɟɬɫɹ ɢ ɜɵɤɥɸɱɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ: ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɩɪɢ 

ɭɫɥɨɜɢɢ, ɟɫɥɢ tɝр > tɜ. 
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1.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɩɥɨɬɢɧɵ ɫ ɭɱɟɬɨɦ 

ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɤɨɥɨɧɨɤ (ɞɜɭɯɦɟɪɧɚɹ ɡɚɞɚɱɚ)  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ 

ɞɨ ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɩɥɨɲɧɨɣ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɵ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɮɨɪɦɭɥɚ 1.2, 

ɭɱɢɬɵɜɚɸɳɚɹ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɫɨɫɟɞɧɢɯ ɤɨɥɨɧɨɤ. 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɞɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɬɪɟɯɦɟɪɧɨɣ ɡɚɞɚɱɢ ɤ ɞɜɭɯɦɟɪɧɨɣ ɜ 

ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɢ ɤɨɥɨɧɤɢ ɩɪɢɧɢɦɚɥɢɫɶ: 

 ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɭɧɬɟ ɪɚɜɧɵɣ ɧɭɥɸ; 

 ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɫɟɱɟɧɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɨɫɢ ɤɨɥɨɧɤɢ, 

ɩɨɫɬɨɹɧɧɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ; 

 ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɢ ɟɝɨ ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɞɢɧɚɤɨɜɵ ɜɨ ɜɫɟɦ ɦɚɫɫɢɜɟ ɝɪɭɧɬɚ. 
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Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɨ ɜɡɚɢɦɧɨɦ ɜɥɢɹɧɢɢ 

ɤɨɥɨɧɤɢ ɧɟɜɨɡɦɨɠɧɨ, ɩɨɷɬɨɦɭ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɟɨɪɢɹ ɢ ɦɟɬɨɞɵ ɩɨɞɨɛɢɹ ɢ 

ɪɟɲɟɧɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɱɚɫɬɧɵɯ ɡɚɞɚɱ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɨɛɳɟɧɢɟɦ [3]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɟɧɨ ɢɫɯɨɞɧɨɟ ɤɪɢɬɟɪɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɫɜɹɡɵɜɚɸɳɟɟ 

ɜ ɨɛɳɟɦ ɜɢɞɟ ɢɫɤɨɦɵɣ ɤɪɢɬɟɪɢɣ Fo c ɨɩɪɟɞɟɥɹɸɳɢɦɢ, ɢ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɮɨɪɦɭɥɨɣ 1.2: 

଴ܨ  = ݂ ቀܤ𝑖 , ଴ܭ [𝑡˅𝑡బ] , ௟௥𝑘ቁ ;                                                                              (1.2) 

 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 1.3, 1.4 ɢ 1.5 ɤɪɢɬɟɪɢɹ Ɏɭɪɶɟ 

(ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɜɪɟɦɟɧɢ), ɤɪɢɬɟɪɢɹ Ȼɢɨ ɢ ɤɪɢɬɟɪɢɹ Ʉɨɫɫɨɜɢɱɚ: 

 

ɝɞɟ:   ܨ଴ = λˏ𝜏ʠ𝑀௥మ௞ – ɤɪɢɬɟɪɢɣ Ɏɭɪɶɟ (ɛɟɡɪɚɡɦɟɪɧɨɟ ɜɪɟɦɹ);                            (1.3) 

𝑖ܤ  = αభௗ𝑘λˏ  – ɤɪɢɬɟɪɢɣ Ȼɢɨ;                                                                       (1.4) 

 К଴ = ௤ʠ𝑀[𝑡˅] – ɤɪɢɬɟɪɢɣ Ʉɨɫɫɨɜɢɱɚ;                                                         (1.5) 

 

ɝɞɟ:    λெ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɤɤɚɥ/(ˏ ∙ ˚ ∙ ˆ˓аˇሻ; Cெ – ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɤɤɚɥ/(ˏଷ ∙ ˆ˓аˇሻ; ݎ௞,d௞ – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɢ ɞɢɚɦɟɬɪ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ, ɦ; 𝜏 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ, ɱ; 𝑙 – ɲɚɝ ɤɨɥɨɧɨɤ, ɦ; 𝑡˅ – ɫɪɟɞɧɹɹ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɤɨɥɨɧɤɟ, ɝɪɚɞ; 𝑡଴ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ, ɝɪɚɞ; ݍ – ɡɚɬɪɚɬɵ ɬɟɩɥɚ ɧɚ ɮɚɡɨɜɵɟ ɩɟɪɟɯɨɞɵ ɝɪɭɧɬɨɜɨɣ ɜɥɚɝɢ ɜ 1 ɦ3 ɝɪɭɧɬɚ, 

ɤɤɚɥ/ɦ3; 
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𝛼ଵ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɞɚɧɧɨɣ ɜ ɪɚɫɱɟɬɧɨɦ ɦɟɬɨɞɟ ɆȽɍ ɩ.1.3, 

ɝɪɚɞ; 

ȿɫɥɢ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɶɤɨ ɜɪɟɦɹ ɫɦɵɤɚɧɢɹ ɥɶɞɨɝɪɭɧɬɨɜɵɯ 

ɰɢɥɢɧɞɪɨɜ ɩɪɢ ɡɚɞɚɧɧɨɦ l  ɢɥɢ ɜɪɟɦɹ ɨɛɪɚɡɨɜɚɧɢɹ  ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɲɢɪɢɧɨɣ 

2l, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɨɦɨɝɪɚɦɦɨɣ, ɜɵɪɚɠɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶ ܨ଴ =݂ ቀ ௟௥𝑘ቁ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

 

    

 

 

 

  𝑡  ௥𝑘 

       

 

1 – ɦɨɦɟɧɬ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ; 

2 –  ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɨɝɪɭɧɬɨɜɨɣ ɫɬɟɧɤɢ 2l. 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɪɢɬɟɪɢɹ Fo ɨɬ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɲɚɝɚ ɤɨɥɨɧɨɤ 

 

ɉɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɨ,  

ɱɬɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɨ ɦɨɦɟɧɬɚ 

ɫɦɵɤɚɧɢɹ ɥɶɞɨɝɪɭɧɬɨɜɵɯ ɰɢɥɢɧɞɪɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɩɥɨɲɧɨɣ ɥɶɞɨɝɪɭɧɬɨɜɨɣ 

ɫɬɟɧɤɢ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɪɢɬɟɪɢɸ Ко , ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɡɚɬɪɚɬɚɦɢ ɬɟɩɥɚ ɧɚ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ ɝɪɭɧɬɨɜɨɣ ɜɥɚɝɢ, ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɟɩɥɨɟɦɤɨɫɬɶɸ ɝɪɭɧɬɚ [4]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɫɟɪɢɢ ɡɚɞɚɱ ɧɚ ɝɢɞɪɨɢɧɬɟɝɪɚɬɨɪɟ ɧɚɣɞɟɧɵ 

ɮɭɧɤɰɢɢ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɤɪɢɬɟɪɢɣ 
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Fo) ɨɬ ɤɚɠɞɨɝɨ ɢɡ ɤɪɢɬɟɪɢɟɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɪɨɰɟɫɫ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɞɜɭɦɹ 

ɫɨɫɟɞɧɢɦɢ ɡɚɦɨɪɚɠɢɜɚɸɳɢɦɢ ɤɨɥɨɧɤɚɦɢ.  

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɨ ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɨɬ 

ɤɪɢɬɟɪɢɹ Ʉɨɫɫɨɜɢɱɚ. 

 

 

 
 

 

 

 

 

 

   

  

 

1 – ɩɪɢ ௟௥𝑘 = ͳͷ;  

2 – ɩɪɢ ௟௥𝑘 = ʹͲ; 
 

Ɋɢɫɭɧɨɤ 1.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ  

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɨ ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ 

ɨɬ ɤɪɢɬɟɪɢɹ Ʉɨɫɫɨɜɢɱɚ;  

 

ɉɨɥɭɱɟɧɵ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Fo  ɞɥɹ ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ 

ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɢ ɞɥɹ ɦɨɦɟɧɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɟɧɤɢ ɲɢɪɢɧɨɣ 2l. 

ȼɦɟɫɬɨ ɬɚɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢɡ-ɡɚ ɢɯ ɫɥɨɠɧɨɫɬɢ ɩɪɢɜɨɞɹɬɫɹ ɧɨɦɨɝɪɚɦɦɵ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧ Fo=f(Bi), Fo=f(Ko), Fo=f(
௟௥𝑘). 
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ɉɪɢ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ 

ɩɪɨɜɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɩɨ ɜɟɥɢɱɢɧɟ ɤɪɢɬɟɪɢɹ Bi. ɉɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ Bi ɪɟɡɤɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɨ 

ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ ɥɶɞɨɝɪɭɧɬɨɜɵɯ ɰɢɥɢɧɞɪɨɜ [5]. 

ɍɜɟɥɢɱɟɧɢɟ Bi ɛɨɥɟɟ 6-8 ɧɟ ɞɚɟɬ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɢ ɞɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 1.5. ɉɪɢɜɨɞɢɦ ɫɨɨɬɧɨɲɟɧɢɟ, ɞɚɧɧɨɟ ɧɢɠɟ: 

 ʹ < 𝑖ܤ < ͺ;                                                                                                   (1.6) 

 

 

 

 

 

 

 

  

 

  

 

 

1 – ɩɪɢ ௟௥𝑘 = ͳͷ;  

2 – ɩɪɢ ௟௥𝑘 = ʹͲ; 
 

Ɋɢɫɭɧɨɤ 1.5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ  

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ ɞɨ ɦɨɦɟɧɬɚ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ 

ɨɬ ɤɪɢɬɟɪɢɹ Ȼɢɨ;  
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ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɢɜɟɞɟɧɚ ɧɨɦɨɝɪɚɦɦɚ ɜ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɦ ɞɢɚɩɚɡɨɧɟ 

ɢɡɦɟɧɟɧɢɹ ɤɪɢɬɟɪɢɟɜ Fo, Bi, Ko. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɪɢɬɟɪɢɟɜ Fo, Bi, Ko 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɪɚɫɱɟɬ ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ 

ɭɠɟ ɩɪɨɢɡɜɟɞɟɧ.  

 

 

 

 

 

 

 

v 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɇɨɦɨɝɪɚɦɦɚ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɯ ɢɡɦɟɧɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɪɢɬɟɪɢɟɜ 

 

Ɉɩɬɢɦɚɥɶɧɨɫɬɶ ɩɪɢɧɹɬɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɭɲɧɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ 

ɤɨɥɨɧɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ ɩɨ ɭɫɥɨɜɢɸ ɋ.Ɇ. Ɏɢɥɢɩɩɨɜɫɤɨɝɨ, ɩɪɢɜɟɞɟɧɧɨɝɨ 

ɩɪɢ ɩɨɦɨɳɢ ɮɨɪɦɭɥɵ 1.7:  
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λˏ∙ℎ஼˅ொ𝜌𝑇 < Ͳ,͵                                                                                                    (1.7)     

                                                                   

ɝɞɟ:   ɋɜ –  ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ; 

Q – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ; 

h – ɞɥɢɧɚ ɤɨɥɨɧɤɢ; ߩ˕ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɟɧɨɤ ɤɨɥɨɧɨɤ; 

 

1.3 Ɇɟɬɨɞ ɆȽɍ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɦɟɬɨɞɚ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɤɚɮɟɞɪɟ 

«Ɇɟɪɡɥɨɬɨɜɟɞɟɧɢɹ» ɆȽɍ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ [6]. 

Ⱦɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɦɟɬɨɞɚ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɪɚɫɱɟɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ [7]. ɗɬɢ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɭɫɥɨɜɢɣ 

«ɤɥɚɫɫɢɱɟɫɤɨɣ» ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ əɤɭɬɢɢ. Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɨɝɨ 

ɪɟɝɢɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ [8]. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 

ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ. 

Ɋɚɫɱɟɬ ɝɥɭɛɢɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɚɞɢɭɫɚ 

ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ ɜɨɤɪɭɝ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɧɨɦɨɝɪɚɦɦɚɦ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɭɫɚ ɨɯɥɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɪɚɠɟɧɢɟ 

1.3.1: 

𝑓ݎ  = 𝜂௔ ∙  ௣ ;                                                                                 (1.3.1)ݎ

 

ɝɞɟ:    ݎ𝑓 – ɪɚɞɢɭɫ ɨɯɥɚɠɞɟɧɢɹ, ɦ; ݎ௣ – ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ, ɦ; 
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𝜂 ௔ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ܾ, ,ܯ  ௔, ɤɨɬɨɪɵɟܪ

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ. ɉɨ ɮɨɪɦɭɥɟ 1.3.2 ɧɚɯɨɞɢɦ ɛɟɡɪɚɡɦɟɪɧɵɣ ɩɚɪɚɦɟɬɪ 

b: 

  

  ܾ = (𝜆𝑓௥೛) ∙ ܴ˅ː ;                                                                                          (1.3.2)          

 

ɝɞɟ:   ܴ˅ː − ɜɧɭɬɪɟɧɧɟɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɥɨɧɤɢ ɬɟɩɥɨɨɛɦɟɧɭ, ˏଶ ∙ ℃/В˕. 

ȼɧɭɬɪɟɧɧɟɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɥɨɧɤɢ ɬɟɩɥɨɨɛɦɟɧɭ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܴ˅ː =  ଵ𝛼˅ː;                                                                                                   (1.3.3) 

 

ɝɞɟ:    𝛼˅ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɥɨɧɤɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 25 В˕/ሺˏଶ ∙ ℃ሻ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢɜɨɞɹɬ ɮɨɪɦɭɥɵ 1.3.4 ɢ 1.3.5: 

ܯ             = 𝑇బ−𝑇𝑚ೌೣ𝑇𝑚ೌೣ−𝑇 ˓  ;                                                                                             (1.3.4) 

௔ܪ  = 𝜆ˏሺ𝑇బ−𝑇 ˓ሻ∙𝑡𝑓௥೛మ௅బఘˏௐ  ;                                                                                      (1.3.5) 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɩɪɢɜɨɞɹɬɫɹ ɮɨɪɦɭɥɵ 1.3.6 ɢ 1.3.7: 

ܯ    = 𝜆˕ሺ𝑇బ−𝑇 ˓ሻ𝜆ˏሺ𝑇 ˓−𝑇 ˓ሻ;                                                                                           (1.3.6) 
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௔ܪ = 𝜆ˏሺ𝑇 ˓−𝑇 ˓ሻ𝑡𝑓௥೛మ௅బఘ˕ௐబ ;                                                                                      (1.3.7) 

 

ɝɞɟ:    ܴ˅ː − ɜɧɭɬɪɟɧɧɟɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɥɨɧɤɢ ɬɟɩɥɨɨɛɦɟɧɭ, ˏଶ ∙ ℃/В˕. 𝜆ˏ,𝜆˕ − ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɝɪɭɧɬɚ ɜ ɦɟɪɡɥɨɦ ɢ ɬɚɥɨɦ ɫɨɫɬɨɹɧɢɹɯ, ȼɬ/ሺˏ ∙℃ሻ; 𝑇 ˓ − ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɡɚɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ, ℃; 𝑇௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɜ ɬɜɟɪɞɨɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ, ℃; 𝑇଴ − ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɭ ɩɨɞɨɲɜɵ ɫɥɨɹ ɫ ɝɨɞɨɜɵɦɢ 

ɬɟɩɥɨɨɛɨɪɨɬɚɦɢ, ℃; 𝑇 ˓ − ɫɪɟɞɧɹɹ ɩɨ ɞɥɢɧɟ ɤɨɥɨɧɤɢ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ (℃ሻ, 

ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɭɫɬɚɧɨɜɨɤ 3 ℃; 𝑡𝑓 − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ, ɱ; ܮ଴ − ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɮɚɡɨɜɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɜɨɞɚ – ɥɟɞ ɜ ɪɚɫɱɟɬɟ ɧɚ 

ɟɞɢɧɢɰɭ ɦɚɫɫɵ, 93 В˕ ∙ ˏߩ ˋ ˕ߩ ;ˆˍ/˚ − ɩɥɨɬɧɨɫɬɶ ɫɤɟɥɟɬɚ ɦɟɪɡɥɨɝɨ ɢɥɢ ɬɚɥɨɝɨ ɝɪɭɧɬɚ, ˍˆ/ˏଷ; ܹ − ɫɭɦɦɚɪɧɚɹ ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ; ଴ܹ − ɫɨɞɟɪɠɚɧɢɟ ɧɟɡɚɦёɪɡɲɟɣ ɜɨɞɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 𝑇଴; 

Ⱦɥɹ ɜɨɡɞɭɲɧɵɯ ɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, 

ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɤɨɥɨɧɤɟ, ɩɨ ɮɨɪɦɭɥɟ 1.3.8: 

௔,௣ܩ          = ଵ,ଶ∙గ∙௥𝑓మ∙௟೛∙௅ೡ஼ೢ,್∙∆𝑇∙𝑡𝑓 ;                                                                                     (1.3.8) 

 

ɝɞɟ:    ܩ௔,௣ – ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦ3/ɱ; 𝑙௣ – ɞɥɢɧɚ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɤɨɥɨɧɤɢ, ɦ; ܮ௩ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ 1 ɦ3 

ɝɪɭɧɬɚ, В˕ ∙ ˚/ˏଷ; 
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ʠ௪,௕ – ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɜɨɡɞɭɯɚ 

0,39 В˕ ∙ ˚/ˏଷ ∙ ℃; ∆𝑇– ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɯɨɞɟ ɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɥɨɧɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ ɞɥɹ ɜɨɡɞɭɯɚ 6 ℃; 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ 1 ɦ3 

ɝɪɭɧɬɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 1.3.9 ɢ 1.3.10: 

௩ܮ   = ଴ܮ ∙ ௗ,𝑓ߩ ∙ ܹ;                                                                                    (1.3.9) 

௩ܮ             = ଴ܮ ∙ ௗ,𝑡ℎߩ ∙  ଴;                                                                                  (1.3.10)ݓ

 

Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɦɟɬɨɞɭ ɆȽɍ: 

           ܴ˅ː = ͳ𝛼˅ː = ͳʹͷ = Ͳ,ͲͶ ˏଶ ∙ ℃/В˕; 
            ܾ = ( ʹͲ,ͳͲ͸) ∙ Ͳ,ͲͶ = Ͳ,͹ͷͷ; 

 

ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ: 

ܯ            = Ͷ − ሺ−ͺሻ−ͺ − ͵ = ͳʹ−ͳͳ = −ͳ,Ͳͻ; 
аܪ            = ʹሺሺͶ − ͵ሻ ∙ ͶͲሻͲ,ͳͲ͸ଶ ∙ ͻ͵ ∙ ͳ,͹ ∙ ʹͲ = ʹ,ʹͷ; 

 

ɇɚ ɪɢɫɭɧɤɟ 1.3.1 ɩɪɢɜɟɞɟɧɚ ɧɨɦɨɝɪɚɦɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɞɢɭɫɚ ɨɯɥɚɠɞɟɧɢɹ 

ɢɥɢ ɨɬɬɚɢɜɚɧɢɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɫɬɨɤɚ ɢɥɢ ɢɫɬɨɱɧɢɤɚ 

ɬɟɩɥɚ [9]. 
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Ɋɢɫɭɧɨɤ 1.3.1 −  ɇɨɦɨɝɪɚɦɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɞɢɭɫɚ ɨɯɥɚɠɞɟɧɢɹ ɢɥɢ 

ɨɬɬɚɢɜɚɧɢɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɫɬɨɤɚ ɢɥɢ ɢɫɬɨɱɧɢɤɚ 

ɬɟɩɥɚ 

 

      ȼ ɬɚɛɥɢɰɟ 1.3.1 ɩɪɢɜɟɞɟɧɨ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ ɞɨ ɧɚɱɚɥɚ ɟɝɨ 

ɫɦɟɪɡɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 1.3.1 − ȼɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ ɞɨ ɧɚɱɚɥɚ ɟɝɨ ɫɦɟɪɡɚɧɢɹ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ℃ 

- 5 ℃ -10 ℃ -30 ℃ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɦɢɧ. 

1 ɫɦɟɪɡɚɧɢɟ ɝɪɭɧɬɚ ɜɧɭɬɪɢ ɨɬɫɵɩɤɢ 
 120 – 150 90 – 120 

 
40 – 50 
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ɇɚ ɪɢɫɭɧɤɟ 1.3.2  ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɢɜɵɟ ɫɨɞɟɪɠɚɧɢɹ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ Ɍо ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɚ ɭ ɩɨɞɨɲɜɵ ɫɥɨɹ ɫ 

ɝɨɞɨɜɵɦɢ ɬɟɦɩɥɨɨɛɨɪɨɬɚɦɢ, ℃. 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1.3.2 −  Ʉɪɢɜɵɟ ɫɨɞɟɪɠɚɧɢɹ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɜɟɥɢɱɢɧɵ Ɍо ɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɚ (ɫɭɝɥɢɧɨɤ) ɭ ɩɨɞɨɲɜɵ ɫɥɨɹ ɫ 

ɝɨɞɨɜɵɦɢ ɬɟɦɩɥɨɨɛɨɪɨɬɚɦɢ, ℃ 

 

      ɞɥɹ ɡɚɦɨɪɚɠɢɜɚɧɢɹ: 

ܯ          = 𝜆𝑡ℎሺ𝑇଴ − 𝑇௕𝑓ሻ𝜆𝑓ሺ𝑇௕𝑓 − 𝑇𝑖௡ሻ = ʹሺͶ + ʹ,ͷሻʹ ∙ ሺ−ʹ,ͷ − ͵ሻ = −ͳ,ʹ 

௔ܪ        = 𝜆𝑓ሺ𝑇௕𝑓 − 𝑇𝑖௡ሻ𝑡𝑓ݎ௣ଶܮ଴ߩௗ,𝑡ݓ𝑡௢𝑡 = ʹሺ−ʹ,ͷ − ͵ሻ ∙ ͶͲͲ,ͳͲ͸ଶ ∙ ͻ͵ ∙ ͳ,͹ ∙ ͳͲ = −ʹͶ,ͺ 

 

ȼ ɬɚɛɥɢɰɟ 1.3.2 ɩɪɢɜɟɞɟɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɱɚɥɚ ɫɦɟɪɡɚɧɢɹ 

ɝɪɭɧɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɢɠɟ: 

 

 

0   2   4    6    8   10     ℃ 

 

Ww, % 

30 

 

20 

 

10  
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Ɍɚɛɥɢɰɚ 1.3.2 – Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɱɚɥɚ ɡɚɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ 

№ 

ɩ/ɩ 

Ƚɪɭɧɬɵ Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɡɚɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ , °ɋ, ɩɪɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ , ɞɨɥɢ ɟɞɢɧɢɰɵ 

  1 
 

ɫɭɝɥɢɧɤɢ ɢ ɝɥɢɧɵ 0 0,005 0,01 0,02 0,03 0,04 

-0,2 -0,6 -1,1 -1,8 -2,5 -3,2 

 

Ⱦɥɹ ɜɨɡɞɭɲɧɵɯ ɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, 

ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɤɨɥɨɧɤɟ: 

௔,௣ܩ            = ͳ,ʹ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͵ͻͷଶ ∙ ͳ,ͺ ∙ ͵ͳ͸ʹͲ,͵ͻ ∙ ͸ ∙ ͶͲ = Ͳ,͵͸ ˏଷ/˚; 
௔,௣ܩ            = ͳ,ʹ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͵ͻͷଶ ∙ ͳ,ͺ ∙ ͳͷͺͳͲ,͵ͻ ∙ ͸ ∙ ͶͲ = Ͳ,ʹ ˏଷ/˚; 

 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ 1 ɦ3 

ɝɪɭɧɬɚ, В˕ ∙ ˚/ˏଷ: 

௩ܮ             = ͻ͵ ∙ ͳ,͹ ∙ ʹͲ = ͵ͳ͸ʹ В˕ ∙ ˚/ˏଷ ; 
௩ܮ             = ͻ͵ ∙ ͳ,͹ ∙ ͳͲ = ͳͷͺͳВ˕ ∙ ˚/ˏଷ; 

 

1.4 Ɇɟɬɨɞ Ɋ.Ɇ. Ʉɚɦɟɧɫɤɨɝɨ 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɩɪɢɧɹɬ ɩɪɨɟɤɬɧɵɣ ɜɚɪɢɚɧɬ ɩɥɨɬɢɧɵ ɧɚ ɪ. ɋɵɬɵɤɚɧ. 

ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɤɨɥɨɧɨɤ ɜ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧ: ݎ௞ − ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɤɨɥɨɧɤɢ 0,106 ɦ; ݎଵ − ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɩɢɬɚɸɳɟɣ ɬɪɭɛɵ 0,0665 ɦ; ߜଶ − ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɩɢɬɚɸɳɟɣ ɬɪɭɛɵ 0,004 ɦ; ߜଵ − ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɤɨɥɨɧɤɢ 0,006 ɦ; 
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ℎ − ɞɥɢɧɚ ɤɨɥɨɧɤɢ 31 ɦ; 𝜆 − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɬɟɧɨɤ ɬɪɭɛ ͶͲ ˍˍаˎ/ሺ˚ ∙ ˏ ∙ ˆ˓аˇሻ; 𝑙 − ɲɚɝ ɤɨɥɨɧɨɤ 1,5 ɦ; 

.˅ˍэݎ  = ݎ̱ − ଵݎ = Ͳ,ͳͲ͸ − Ͳ,Ͳ͸͸ͷ = Ͳ,Ͳ͵ͻͷ ˏ; 

 

ɉɚɪɚɦɟɬɪɵ ɝɪɭɧɬɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɬɟɥɚ ɩɥɨɬɢɧɵ (ɹɞɪɚ) ɫɭɝɥɢɧɨɤ: ܹ − ɜɥɚɠɧɨɫɬɶ 20 %; ߛ − ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ 2 ɬ/ɦ3; 𝜆௠ −ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ʹ ˍˍаˎ/ˏ ∙ ɱ ∙ ɝɪɚɞ; ʠ௠ − ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ͶͺͲ ˍˍаˎ/ˏଷ ∙ ˆ˓аˇ; 𝑡଴ − ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ 4 ℃; 𝑡ˆ˓ − cɪɟɞɧɹɹ ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ −ͺ ℃;  

ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɯɚ: ܳ − ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ 558 ɦ3/ɱ; ଵܸ − ɫɤɨɪɨɫɬɶ ɜ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɥɨɧɤɢ 8,9 ɦ/c; ଶܸ − ɫɤɨɪɨɫɬɶ ɜ ɩɢɬɚɸɳɟɣ ɬɪɭɛɟ ͳʹ,͸ ˏ/˔; 𝑡˅ − ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ -31 ℃; ʠ˅ − ɬɟɩɥɨɟɦɤɨɫɬɶ 0,3393 ˍˍаˎ/ˏଷ ∙ ˆ˓аˇ; 𝜆˅ − ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 0,01915 ˍˍаˎ/ˏଷ ∙ ˆ˓аˇ; 𝜗 − ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ 0,9494 ∙ ͳͲ−ହ ˏଶ/ܿ; ܲݎ − ɤɪɢɬɟɪɢɣ ɉɪɚɧɞɬɥɹ 0,722; 
ɉɪɢɧɢɦɚɟɦ  ʠ˅, 𝜆˅, 𝜗, Pr − ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 𝑡 = 𝑡˅; 
ɍɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 1.4.1, 1.4.2, 1.4.3, 1.4.4, 1.4.5 ɢ 1.4.6 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɧɢɠɟ:  

         𝜆𝑚∙ℎ஼˅∙ொ∙ఘ𝑇 < Ͳ,͵;                                                                                                           (1.4.1) 
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𝑇ߩ           = 𝜆𝑀𝜆 ∙ 𝑙𝑛 ௥భ௥భ−ఋమ + 𝜆𝑚𝛼మሺ௥భ−ఋమሻ + 𝜆𝑚𝛼భ∙௥భ ;                                                         (1.4.2) 

        𝛼ଵ = Ͳ,Ͳͳͷ 𝜆˅ଶ௥эˍ˅ ∙ ଴.ସݎܲ ∙ ܴ݁଴,଼ ቀ௥𝑘௥భቁ଴,ଶହ ;                                                      (1.4.3) 

˅ˍэݎ         = ௞ݎ −  ଵ;                                                                                              (1.4.4)ݎ

       ܴ݁ = ଵ௏భ∙௥эˍ˅𝜗˅ ;                                                                                                (1.4.5) 

          𝛼ଶ = Ͳ,Ͳʹ͵ 𝜆˅ଶ௥భ ଴,ସݎܲ ∙ ܴ݁଴,଼;                                                                      (1.4.6)           

 

Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɦ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɦɟɬɨɞɭ Ɋ.Ɇ. Ʉɚɦɟɧɫɤɨɝɨ: 

            ܴ݁ = ʹ ଵܸݎэˍ˅𝜗˅ = ʹ ∙ ͺ,ͻ ∙ Ͳ,Ͳ͵ͻͷͲ,ͻͶͻͶ ∙ ͳͲ−ହ = Ͳ,͹Ͳ͵ͳͲ,ͲͲͲͲͲͻ = ͹ͺͳʹʹ,ʹ; 
           𝛼ଶ = Ͳ,Ͳʹ͵ 𝜆˅ʹݎଵ ଴,ସݎܲ ∙ ܴ݁଴,଼ = Ͳ,Ͳʹ͵ ∙ Ͳ,Ͳͳͻͳͷʹ ∙ Ͳ,ͲͲ͸͸ͷ ∙ Ͳ,͹ʹʹ଴,ସ ∙ ͹ͺͳʹʹ଴,଼

= Ͳ,Ͳʹ͵ ∙ Ͳ,ͳͶͶ ∙ Ͳ,ͺ͹͹ ∙ ͺʹͳͲ,Ͳ = ʹ͵,ͺͷ; 
            𝛼ଵ = Ͳ,Ͳͳͷ 𝜆˅ʹݎэˍ˅ ∙ ଴.ସݎܲ ∙ ܴ݁଴,଼ ∙ ଴,ଶହ(ଵݎ௞ݎ)

= Ͳ,Ͳͳͷ ∙ Ͳ,Ͳͳͻͳͷʹ ∙ Ͳ,Ͳ͵ͻͷ ∙ Ͳ,͹ʹʹ଴,ସ ∙ ͹ͺͳʹʹ,ʹ଴,଼ ( Ͳ,ͳͲ͸Ͳ,ͲͲ͸͸ͷ)଴,ଶହ
= Ͳ,Ͳͳͷ ∙ Ͳ,ʹͶʹͶ ∙ Ͳ,ͺ͹͹ ∙ ͺʹͳͲ,Ͳ ∙ ͳ,ͳʹͶ = ʹͻ,Ͷʹ; 
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𝑇ߩ = 𝜆ெ𝜆 ∙ 𝑙𝑛 ଵݎଵݎ − ଶߜ + 𝜆௠𝛼ଶሺݎଵ − ଶሻߜ + 𝜆௠𝛼ଵ ∙ =ଵݎ ʹ,ͲͶͲ,Ͳ 𝑙𝑛 Ͳ,Ͳ͸͸ͷͲ,Ͳ͸͸ͷ − Ͳ,ͲͲͶ + ʹ,Ͳʹ͵,ͺͷ ∙ ሺͲ,Ͳ͸͸ͷ − Ͳ,ͲͲͶሻ+ ʹ,Ͳʹͻ,Ͷʹ ∙ Ͳ,Ͳ͸͸ͷ = Ͳ,Ͳͷ ∙ Ͳ,Ͳͷͺ͵ + ͳ,͵Ͷ + ͳ,Ͳʹ = ʹ,͵͸; 
          𝜆௠ ∙ ℎܥ˅ ∙ ܳ ∙ 𝑇ߩ < Ͳ,͵       ʹ,Ͳ ∙ ͵ͳ,ͲͲ,ͻͶ ∙ ͷͷͺ ∙ ʹ,͵͸ = Ͳ,ͳ͵ͺ < Ͳ,͵; 

 𝑇 – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɟɧɤɢ ɤɨɥɨɧɤɢ, ɩɨɷɬɨɦɭ ɪɟɠɢɦ ɪɚɛɨɬɵߩ 

ɤɨɥɨɧɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ. 

ɋɪɨɤ ɪɚɛɨɬɵ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɦɵɤɚɧɢɹ 

ɥɶɞɨɝɪɭɧɬɨɜɵɯ ɰɢɥɢɧɞɪɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɜɡɚɢɦɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɜɥɢɹɧɢɹ ܨ଴ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɩɥɨɲɧɨɣ ɥɶɞɨɝɪɭɧɬɨɜɨɣ ɫɬɟɧɤɢ ɬɨɥɳɢɧɨɣ, ɪɚɜɧɨɣ ɭɞɜɨɟɧɧɨɦɭ 

ɲɚɝɭ ɤɨɥɨɧɨɤ ܨ଴ଵଵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɪɢɬɟɪɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ ɩɨ ɮɨɪɦɭɥɚɦ 

1.4.7 ɢ 1.4.8: 

଴ܨ     = Ͳ,ͺ͹ ∙ 𝑖ሻ଴,ଵସସܤ ሺ−ͳ,͸͸݌ݔ݁ ∙ ଴ܭ ∙ |𝑡బ𝑇 |଴,ଵଵଷ ∙ ቀ௟௥ቁଶ,ସହ ;                        (1.4.7) 

଴ଵଵܨ     = ͳ,ͳ͵ ∙ ݔ݁ 𝑖ሻ଴,ଶଽହܤ ሺ−Ͳ,ͺͻ͹݌ ∙ 𝑡బ𝑇 + ʹ,ͺ ቀ஻𝜏ଷ,ଶቁଷ − ଴ܭ ቆ√௟బ௥ − Ͳ,Ͳͺ ௟௥ቇ ;      (1.4.8) 

 

ɝɞɟ: ܨ଴ = 𝜆௠/ܥ௠ݎଶ – ɢɫɤɨɦɨɟ ɱɢɫɥɨ Ɏɭɪɶɟ (ɛɟɡɪɚɡɦɟɪɧɨɟ ɜɪɟɦɹ), 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ ɞɢɧɚɦɢɤɭ ɪɨɫɬɚ ɬɨɥɳɢɧɵ ɦɟɪɡɥɨɬɧɨɣ ɫɬɟɧɤɢ; ܤ𝑖 = 𝛼ଵ݀/𝜆௠ – ɤɪɢɬɟɪɢɣ Ȼɢɨ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɟɩɥɨɨɬɞɚɱɭ ɨɬ ɜɨɡɞɭɯɚ, 

ɞɜɢɠɭɳɟɝɨ ɜ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɥɨɧɤɢ ɜ ɨɤɪɭɠɚɸɳɢɣ ɟɟ ɦɟɪɡɥɵɣ 

ɝɪɭɧɬ;  ܭ଴ = ߩ ଴ܹ/ܥெ𝑇 – ɤɪɢɬɟɪɢɣ Ʉɨɫɫɨɜɢɱɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɩɥɨɬɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɡɚɦɟɪɡɚɧɢɹ ɩɚɪɨɜɨɣ ɜɥɚɝɢ ɜ 1 ɦ3 ɝɪɭɧɬɚ, Ⱦɠ; 
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𝑙 – ɲɚɝ ɤɨɥɨɧɨɤ; ݀ = ௠ܥ ;ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɤɨɥɨɧɨɤ – ݎʹ − ɨɛɴɟɦɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ʓˉ/ሺˏଷ ∙ ℃ሻ; 𝛼ଵ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɜɨɡɞɭɯɚ ɤ ɫɬɟɧɤɟ ɬɪɭɛ ɜ ɤɨɥɶɰɟɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɨɥɨɧɤɢ, В˕/ሺˏଶ ∙ ℃ሻ; 
T – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɩɪɨɞɭɜɚɟɦɨɝɨ ɱɟɪɟɡ ɤɨɥɨɧɤɭ; 𝑡଴ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ; 𝜆௠ − ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, В˕/ሺˏଶ ∙ ℃ሻ; 
Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱɟɬɨɜ, Ɋ.Ɇ. Ʉɚɦɟɧɫɤɢɦ ɩɪɟɞɥɨɠɟɧɵ ɧɨɦɨɝɪɚɦɦɵ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɲɚɝ ɤɨɥɨɧɨɤ 

ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ 1,5-2,0 ɦ.  

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɩɪɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ ɝɪɭɧɬɚ ɜɫɟɦɢ 

ɤɨɥɨɧɤɚɦɢ ɫɢɫɬɟɦɵ (ɫɬɟɧɤɢ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1.4.9: 

 ܳ௖˕ = ܸ̝ܳ˕;                                                                                                 (1.4.9) 

 

ɝɞɟ:     ܳ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɸɳɟɣɫɹ ɩɪɢ ɡɚɦɨɪɚɠɢɜɚɧɢɢ 1 ɦ3 

ɝɪɭɧɬɚɦɢ; ௖ܸ˕ – ɨɛɴɟɦ ɦɟɪɡɥɨɣ ɫɬɟɧɤɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1.4.10: 

 ௖ܸ˕ = ሺʹ/ܮ − ଶሻݎߨ ∙  (1.4.10)                                                                            ;ܪ

 

ɝɞɟ:    ܮ − ɞɥɢɧɚ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ (ɫɬɟɧɤɢ); ܪ − ɟɟ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɢɥɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɤɨɥɨɧɤɢ; 𝑛 − ɱɢɫɥɨ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ; ݎ − ɪɚɞɢɭɫ ɜɧɟɲɧɟɣ ɬɪɭɛɵ ɤɨɥɨɧɤɢ. 

Ɉɛɳɚɹ ɯɨɥɨɞɨɨɬɞɚɱɚ ɜ ɝɪɭɧɬ ɜɫɟɣ ɫɬɟɧɤɢ ݍ˔˕ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɡɞɭɯɚ ɜ 

ɤɨɥɨɧɤɚɯ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1.4.11: 

 



27 
 

˕˔ݍ           =  ଴ܰ;                                                                                                (1.4.11)ݍ

 

ɝɞɟ:     ܰ – ɨɛɳɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɨɜ 

ɫɬɟɧɤɢ ɨɛɴɟɦɨɦ ௖ܸ˕; 

 ଴ – ɯɨɥɨɞɨɨɬɞɚɱɚ 1 ɦ3 ɜɨɡɞɭɯɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɩɨ ɤɨɥɨɧɤɟ, ɧɚɯɨɞɢɦ ɢɡݍ 

ɜɵɪɚɠɟɧɢɹ 1.4.12:  

଴ݍ            = ˘˅ሺ𝑡˅ߩ  − 𝑡˅ы˘ሻ ∙ ˔˅;                                                                         (1.4.12)  

 

ɝɞɟ:    ߩ˅ ɢ ˔˅ – ɨɛɴɟɦɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 ɢ ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ʓˉ/ሺˏଷ ∙ ℃ሻ; 𝑡˅˘ ɢ  𝑡˅ы˘ – ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɤɨɥɨɧɨɤ.  

Ⱦɥɹ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɛɥɸɞɟɧɨ ɭɫɥɨɜɢɟ, ɞɚɧɧɨɟ 

ɜɵɪɚɠɟɧɢɟɦ 1.4.13: 

˕˔ݍ  ≥ ܳ˔˕ ≥ ܳܰ;                                                                                   (1.4.13) 

 

Ɉɬɫɸɞɚ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɟɪɡɥɨɬɧɨɣ 

ɡɚɜɟɫɵ, ɬɨɥɳɢɧɨɣ 2L ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1.4.14:  

 ܰ =  ௖˕/ܳ;                                                                                             (1.4.14)ݍ

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ  ɢɥɢ ɨɛɪɚɡɨɜɚɧɢɟ 

ɦɟɪɡɥɵɯ ɫɬɟɧɨɤ ɫ ɭɱɟɬɨɦ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ.  

 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ:  ݎ =0,106 ɦ; λ𝑇 =2 ɤɤɚɥ/(ɦ∙ ˚ ∙ ˆ˓аˇሻ;            ܥˏ = ͶͺͲ ˍˍаˎ/ሺˏଷ ∙ ˆ˓аˇሻ; 
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l=1,5 ɦ (ɲɚɝ ɤɨɥɨɧɨɤ); 

2l= 3 ɦ – ɬɨɥɳɢɧɚ ɦɟɪɡɥɨɬɧɨɣ ɫɬɟɧɤɢ; 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɪɡɥɨɬɧɨɣ ɫɬɟɧɤɢ ɢɫɩɨɥɶɡɭɟɦ ɤɪɢɬɟɪɢɣ Ɏɭɪɶɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ 1.4.15: 

𝑂ܨ             = λ𝑇𝜏஼𝑀௥𝑘మ  ˋˎˋ 𝜏 = 𝐹 ஼𝑀௥𝑘మλ𝑇 ;                                                                       (1.4.15) 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɧɚ ɪɢɫɭɧɤɟ 1.3.1 ɞɥɹ ɡɧɚɱɟɧɢɹ  
ℎ௥ = ͳ,ͷͲ,ͳͲ͸ = ͳͶ,ͳ, ɧɚɯɨɞɢɦ Fо 

ɞɥɹ ɭɫɥɨɜɢɹ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɪɡɥɨɬɧɨɣ 

ɫɬɟɧɤɢ: 

𝑂ܨ             = ͺʹ;  𝜏 = ͺʹ ∙ ͶͺͲ ∙ Ͳ,ͳͲ͸ଶʹ = ʹʹͳ ˚ = ͻ,ͳ ˔˖˕. 
Оܨ             = ͳ͹Ͳ;  𝜏 = ͳ͹Ͳ ∙ ͶͺͲ ∙ Ͳ,ͳͲ͸ଶʹ = ͶͷͺͶ ˚ = ͳͻ,ͳ ˔˖˕. 

 

ɋɪɚɜɧɟɧɢɟ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɦɵɤɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ 

ɩɪɢ ɪɚɫɱɟɬɟ ɫ ɭɱɟɬɨɦ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɤɨɥɨɧɤɢ ɢ ɛɟɡ ɭɱɟɬɚ ɷɬɨɝɨ ɜɥɢɹɧɢɹ 

[10]. 

ȼɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɦɵɤɚɧɢɹ ɥɶɞɨɝɪɭɧɬɨɜɵɯ ɰɢɥɢɧɞɪɨɜ ɛɟɡ ɭɱɟɬɚ 

ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 1.4.15: 

           ܴଵ = √ଷ𝜏భ𝑡𝑘௥𝑘λМ௤ + Ͳ,ͷݎ௞;య
                                                                          (1.4.15) 

ݍ :ˈˇˆ  = ͺͲͲͲͲ ∙ ௢ܹ = ͺͲͲͲͲ ∙ Ͳ,ʹ ∙ ͳ,͸ = ʹͷ͸ͲͲ; 
         ଴ܹ = ௖ܹ ∙ ߛ̝ ˍ; 
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        𝑡௞ = −͵ͳ℃ + Ͷ℃ = −ʹ͹℃; 
        λМ = ʹ,Ͷ ˍˍаˎ/ሺˏ ∙ ˚ ∙ ˆ˓аˇሻ; 

 

     ɉɪɢɜɨɞɢɦ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ, ɩɪɢ  𝜏ଵ = ͶͲͲ ˚: 

 

     ܴଵ = √͵ ∙ ͶͲͲ ∙ ሺ−ʹ͹ሻ ∙ Ͳ,ͳͲ͸ ∙ ʹ,Ͷʹͷ͸ͲͲయ + Ͳ,ͷ ∙ Ͳ,ͳͳ = √ ͺʹͷͲʹͷ͸ͲͲయ + Ͳ,Ͳͷ = Ͳ,͹ͷ  ˏ; 
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɤɨɥɨɧɤɢ 𝜏ଵ = ͶͲͲ ˚, ɚ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ 

ɤɨɥɨɧɤɢ 𝜏ଵ = ʹʹͳ ˚. К˖ˇ. = ସ଴଴ଶଶଵ = ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɫɦɵɤɚɧɢɹ 

ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ. 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɢɧɚɦɢɤɢ ɪɨɫɬɚ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɜ ɡɟɦɥɹɧɨɣ 

ɩɥɨɬɢɧɟ ɩɪɨɜɨɞɢɥɫɹ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ ɜ ɪɟɫɩɭɛɥɢɤɟ 

ɋɚɯɚ (əɤɭɬɢɹ). 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɞɢɭɫɵ ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɜ ɪɚɡɥɢɱɧɵɟ ɩɟɪɢɨɞɵ 

ɡɢɦɧɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɩɥɨɬɢɧɵ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 10 ɦ).  

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ:  𝑙 − ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɤɨɥɨɧɨɤ 1,5 ɦ; ℎ − ɜɵɫɨɬɚ ɤɨɥɨɧɤɢ 20 ɦ (ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ); 𝑡௞ − cɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɤɢ −ʹͲ℃ + Ͷ℃ =−ͳ͸℃  (ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ −ʹͲ℃ 𝑡௞ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 𝑡௞ = 𝑡ːа˚ + Ͷ℃; ݎ௞ − ɜɧɟɲɧɢɣ ɪɚɞɢɭɫ ɤɨɥɨɧɤɢ 0,11 ɦ; λˏ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ 1,8 ɤɤɚɥ/(ˏ ∙ ˚ ∙ˆ˓аˇሻ; 
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ݍ − ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ 1 ɦ3 ɝɪɭɧɬɚ ɨɬ 𝑡ːа˚ ˇˑ 𝑡˒˓; 𝑡ːа˚ – ɧɚɱɚɥɶɧɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ  ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ +ͳ℃ 

(ɩɪɢɧɹɬɚ ɩɨ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ); 𝑡˒˓ – ɩɪɟɞɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɞɨ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɨɯɥɚɞɢɬɶ ɰɟɧɬɪɚɥɶɧɭɸ 

ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɦɢɧɭɫ ͳ℃; ܹˑ  – ɨɛɴɟɦɧɚɹ ɜɥɚɠɧɨɫɬɶ ɝɪɭɧɬɚ 0,15; ̝ߛ ˍ – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɫɤɟɥɟɬɚ ɝɪɭɧɬɚ 1,7 ɬ/ɦ3; 𝑡ଵ – ɜɪɟɦɹ ɡɢɦɧɟɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɩɟɪɜɚɹ ɡɢɦɚ ɫ ɦɨɦɟɧɬɚ ɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ); ܴଵ – ɪɚɞɢɭɫ ɡɚɦɨɪɨɠɟɧɧɨɝɨ ɰɢɥɢɧɞɪɚ ɡɚ ɩɟɪɜɵɣ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ 

ɭɫɬɚɧɨɜɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɞɢɭɫɚ ɤɨɥɨɧɤɢ ɢ ɞɪɭɝɢɯ ɞɚɧɧɵɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 1.4.16:    

           ܴଵ = √ଷ𝜏భ𝑡𝑘௥𝑘λˏ௤య + Ͳ,ͷݎ௞;                                                                           (1.4.16) 

 

ɝɞɟ:   ݍ = ͺͲͲͲͲ ∙ ௖ܹߛ௖ˍ, ˍˍаˎ/ˏଷ;                                                                   (1.4.17) 

 

Ɍɚɤ ɤɚɤ ɜ ɮɨɪɦɭɥɟ 1.4.16 ɞɜɚ ɧɟɢɡɜɟɫɬɧɵɯ ܴଵ ɢ 𝜏ଵ, ɡɚɞɚɟɦɫɹ ɨɞɧɨɣ ɢɡ 

ɜɟɥɢɱɢɧ: 

             𝜏ଵ = ͳͲͲͲ ˚ = Ͷʹ ˔˖˕.  ˋ 𝜏ଵ = ͳ ˏˈ˔я˙ ͳʹ ˇːˈˌ.  
 

Ɍɨɝɞɚ ɪɚɞɢɭɫ ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ ɛɭɞɟɬ ɪɚɜɟɧ: 

 

           ܴଵ = √͵ ∙ ͳͲͲͲ ∙ ሺ−ͳ͸ሻ ∙ Ͳ,ͳͳ ∙ ͳ,ͺʹͲͶͲͲయ + Ͳ,ͷ ∙ Ͳ,ͳͳ = Ͳ,͹ͺ + Ͳ,Ͳ͸ = Ͳ,ͺͶ  ˏ; 
 

ɝɞɟ:    ݍ = ͺͲͲͲͲ ∙ Ͳ,ͳͷ ∙ ͳ,͹ = ʹͲͶͲͲ ˍˍаˎ/ˏଷ; 
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ɉɨɩɟɪɟɱɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4.1, ɝɞɟ 

ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɤɜɚɠɢɧ. 

 

 

 

1– ɡɚɦɨɪɚɠɢɜɚɸɳɚɹ ɤɨɥɨɧɤɚ; 

2,3,4 – ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɤɜɚɠɢɧɵ; 

5 – ɫɭɝɥɢɧɨɤ; 

6 – ɤɨɪɟɧɧɵɟ ɩɨɥɭcɤɚɥɶɧɵɟ ɩɨɪɨɞɵ; 

7 – ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɚ ɢɡ ɳɟɛɧɹ ɢ ɤɚɦɟɧɧɨɣ ɧɚɛɪɨɫɤɢ; 

 8 – ɦɨɯɨɬɨɪɮɹɧɨɣ ɫɥɨɣ; 

9 – ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɧɚ ɝɥɭɛɢɧɟ 42 ɦ ɨɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ 

ɩɥɨɬɢɧɵ); 

 10 – ɜɟɪɬɢɤɚɥɶɧɚɹ ɝɪɚɧɢɰɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 

 

Ɋɢɫɭɧɨɤ 1.4.1 – Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ ɜ ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ 

 

ɋ ɧɟɤɨɬɨɪɵɦ ɡɚɩɚɫɨɦ ɷɬɨ ɜɪɟɦɹ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɞɥɹ ɫɦɵɤɚɧɢɹ 

ɦɟɪɡɥɨɬɧɵɯ ɰɢɥɢɧɞɪɨɜ ɪɚɞɢɭɫɨɦ ܴଵ = Ͳ,͹ͷ ˏ ɩɪɢ 𝑙 = ͳ,ͷ ˏ. 

Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɟɪɢɨɞɚ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɜɪɟɦɹ 𝜏ଶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 1.4.18:  

           𝜏ଶ = ଼଴଴଴଴∙ௐ೚+𝑡ːа˚஼𝑇−଴,ଷଷ∙𝑡𝑘஼𝑀−ସ𝑡ˍλ𝑀 ∙ ቀʹܴଶଶ𝑙𝑛 ோమ௥̱ − ʹܴଵଶ𝑙𝑛 ோభ௥𝑘 − ܴଶଶ+ܴଵଶቁ;           (1.4.18) 
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Ⱦɥɹ ɜɬɨɪɨɝɨ ɩɟɪɢɨɞɚ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ 2-ɣ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɡɢɦ 

ɩɪɢɧɢɦɚɟɦ R1 =1 ɦ. 

Ɂɚɞɚɟɦɫɹ R2 =6 ɦ; ܴଶଶ = ͵͸ ˏ; 𝑡௞ = −ʹͲ℃ ሺɩɪɢɧɢɦɚɟɦ ɞɥɹ 2-ɨɣ ɡɢɦɵ ɢ 

ɩɨɫɥɟɞɭɸɳɢɯ ɨɯɥɚɠɞɟɧɢɣ); 𝑡ːа˚ = +ͳ℃. ʠ𝑇, 𝑇ܥ            ;ெ – ɨɫɪɟɞɧɟɧɧɵɟ ɨɛɴɟɦɧɵɟ ɬɟɩɥɨɟɦɤɨɫɬɢ ɬɚɥɨɝɨ ɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚܥ = ͹ͲͲ ˍˍаˎ/ˏଷ ∙ ˆ˓аˇ;            ܥெ = Ͷͷ͸ ˍˍаˎ/ˏଷ ∙ ˆ˓аˇ; 𝜏ଶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɬɨɪɨɝɨ (ɥɸɛɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ) ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɚ ɨɯɥɚɠɞɟɧɢɹ. 

           𝜏ଶ = ͺͲͲͲͲ ∙ Ͳ,ͳͷ + ሺ+ͳሻ ∙ ͹ͲͲ − Ͳ,͵͵ሺ−ʹͲሻ ∙ Ͷ͸ͷ−Ͷሺ−ʹͲሻ ∙ ͳ,ͺ∙ (ʹ ∙ ͵͸𝑙𝑛 ͸Ͳ,ͳͳ − ʹ ∙ ͳଶ ∙ 𝑙𝑛 ͳ,ͲͲ,ͳͳ − ͵͸ + ͳ) = ͻ͸ͶͲͳͶͲ ∙ ʹͶͶ,͸= ͳ͸ͶͲͲ  ˚: 
           𝜏ଶ = ͳ͸ͶͲͲʹͶ ∙ ͵Ͳ = ʹʹ,ͺ ˏˈ˔я˙а. 
 

Ɍɨɝɞɚ ɩɨɥɧɨɟ ɜɪɟɦɹ ɨɯɥɚɠɞɟɧɢɹ: 

            𝜏 = 𝜏ଵ + 𝜏ଶ = ͳ,͵ + ʹʹ,ͺ = ʹͶ ˏˈ˔я˙а. 
 

ȿɫɥɢ ɩɪɢɧɹɬɶ ɧɚɱɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɝɪɭɧɬɚ 𝑡ːа˚ = +ͷ℃ ɢ ɩɪɟɞɟɥɶɧɭɸ 

ɬɟɦɩɟɪɚɬɭɪɭ 𝑡˒˓ = −ͳ℃, ɬɨ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɨɯɥɚɠɞɟɧɢɹ ɬɟɥɚ ɢ ɨɫɧɨɜɚɧɢɹ 

ɩɥɨɬɢɧɵ 𝜏 = ʹͻ − ͵Ͳ ˏˈ˔я˙аˏ. 
ɇɚ ɪɢɫɭɧɤɟ 1.4.2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ ɢ ɨɫɧɨɜɚɧɢɹ 

ɩɥɨɬɢɧɵ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ ɧɚ ɗȼɆ ɩɪɢ 𝑡˒˓ = −Ͳ,ͳ℃ ɢ ɧɚɬɭɪɧɵɦ 

ɞɚɧɧɵɦ.  
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I – ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɟ 7 ɦ ɨɬ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɨ ɞɚɧɧɵɦ 

ɪɚɫɱɟɬɚ; 

 II – ɬɨ ɠɟ, ɧɚ ɝɥɭɛɢɧɟ 11 ɦ; 

 III – ɬɨ ɠɟ, ɧɚ ɝɥɭɛɢɧɟ 19 ɦ; 

 1,2,3 – ɧɚɛɥɸɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɨɜ ɧɚ ɬɟɯ ɠɟ ɝɥɭɛɢɧɚɯ; 

L* - ɩɟɪɢɨɞ ɚɤɬɢɜɧɨɝɨ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ (ɜɪɟɦɹ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɩɪɢ ɷɬɨɦ 𝜏 = ʹͻ − ͵Ͳ ˏˈ˔я˙аˏሻ 

 

Ɋɢɫɭɧɨɤ 1.4.2 – Ƚɪɚɮɢɤɢ ɪɚɫɱɟɬɚ ɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɢ 

ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ 

 

ɉɪɢɦɟɪɧɨ ɷɬɨɬ ɠɟ ɫɪɨɤ ɛɵɥ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɬɟɥɚ ɢ ɨɫɧɨɜɚɧɢɹ 

ɩɥɨɬɢɧɵ ɞɨ  𝑡˒˓ = −ͳ℃  ɩɨ ɧɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4.3. 

Ⱦɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɩɨɫɥɟ 

ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɟɟ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɡɢɦɧɢɯ ɩɟɪɢɨɞɨɜ ɩɨ ɧɚɬɭɪɧɵɦ ɞɚɧɧɵɦ. 
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1 – ɡɚɦɨɪɚɠɢɜɚɸɳɚɹ ɤɨɥɨɧɤɚ; 

1 – ɜɟɪɯɧɢɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ; 

3,4,5 ɢ 6 – ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɤɜɚɠɢɧɵ; 

7 – ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. 

 

Ɋɢɫɭɧɨɤ 1.4.3 – Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 

ɩɨ ɧɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɩɪɢ B=16-18 ɦ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.4.4 ɞɚɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ 

ɷɬɨɣ ɩɥɨɬɢɧɵ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɧɚ ɗȼɆ [11].  

Ɋɚɫɱɟɬɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɬɜɨɪ ɨɬ ɪɭɫɥɚ ɪɟɤɢ ɜ ɫɬɨɪɨɧɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 25-30 ɦ. 
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1 – ɡɚɦɨɪɚɠɢɜɚɸɳɚɹ ɤɨɥɨɧɤɚ; 

2 – ɜɟɪɯɧɢɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ; 

3,4,5 ɢ 6 – ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɤɜɚɠɢɧɵ; 

7 – ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. 

 

Ɋɢɫɭɧɨɤ 1.4.4 – Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ 

ɨɫɧɨɜɚɧɢɹ ɢ ɱɚɫɬɢ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɨɫɬɪɨɟɧɧɨɟ ɩɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɗȼɆ 

(B=10-12 ɦ);  

 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɪɚɫɱɟɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ 

ɨɛɪɚɡɨɜɚɧɢɸ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ-ɚɧɚɥɨɝɚ ɜ 

ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ: 

1. ɉɨ ɞɚɧɧɵɦ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɗȼɆ, ɞɥɹ 

ɩɟɪɢɨɞɚ ɧɚɱɚɥɶɧɨɝɨ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɩɥɨɬɢɧɵ ɩɪɢ 𝑡˒˓ = −Ͳ,ͳ℃ ɢ 𝑡ːа˚ = +ͷ ℃ 

ɲɢɪɢɧɚ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ В=10 ɦ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ В=12 ɦ ɜ ɨɫɧɨɜɚɧɢɢ 

ɩɥɨɬɢɧɵ ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4.4. ɋɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɡɢɦɧɟɝɨ 

ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɩɪɢ ɷɬɨɦ 𝜏 = ͳͺ ˏˈ˔я˙аˏ. 
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2. ɉɨ ɞɚɧɧɵɦ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. ɇɚɱɚɥɶɧɨɟ ɩɪɨɦɟɪɡɚɧɢɟ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ 𝑡˒˓ = Ͳ,ͳ℃ ɢ 𝑡ːа˚ = +ͷ℃ ɩɪɨɢɫɯɨɞɢɬ ɡɚ 𝜏 = ͳͲ − ͳʹ ˏˈ˔я˙аˏ (ɪɢɫɭɧɨɤ 1.4.1). ɉɪɢ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɨɦ ɩɪɨɦɨɪɚɠɢɜɚɧɢɢ 

ɬɟɥɚ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ ɞɨ 𝑡˒˓ = −ͳ℃ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 1.4.2 

ɩɨɬɪɟɛɨɜɚɥɨɫɶ 𝜏 = ʹͷ − ͵ͷ ˏˈ˔я˙аˏ ˊˋˏːˈˆˑ ˒˓ˑˏˈ˓ˊаːˋя. ɒɢɪɢɧɚ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɩɪɢ ɷɬɨɦ 15-16 ɦ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4.3. 

3. ɉɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥ 1.4.16, 1.4.17 

ɢ 1.4.18: 

 

ܴଵ = √͵𝜏ଵ𝑡௞ݎ௞λˏݍయ + Ͳ,ͷݎ௞; 
ݍ  = ߩ ௢ܹ = ͺͲͲͲͲ ∙ ௖ܹ ߛ̝ ˍ; 

 

        𝜏ଶ = ͺͲͲͲͲ ∙ ௢ܹ + 𝑡ːа˚ܥ𝑇 − Ͳ,͵͵ ∙ 𝑡௞ܥெ−Ͷ𝑡ˍλெ ∙ (ʹܴଶଶ𝑙𝑛 ܴଶ̱ݎ − ʹܴଵଶ𝑙𝑛 ܴଵݎ௞ − ܴଶଶ+ܴଵଶ) ; 
  

Ⱦɥɹ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɬɟɥɚ ɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɹ 𝑡˒˓ = −ͳ℃ ɢ 𝑡ːа˚ = +ͷ℃, ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ 𝜏 = ʹͻ − ͵Ͳ ˏˈ˔я˙аˏ, ɩɪɢ ɷɬɨɦ  

ɲɢɪɢɧɚ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɛɭɞɟɬ B=12-14 ɦ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɧɚɬɭɪɧɵɯ ɞɚɧɧɵɯ, ɜɫɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨɜɨɥɶɧɨ ɛɥɢɡɤɢ. 

 



37 
 

2 ɉɪɢɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɫɢɫɬɟɦ (ȼɁɋ) ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɪɢɨɥɢɬɨɡɨɧɟ 

2.1 Ɇɟɪɡɥɨɬɧɚɹ ɩɥɨɬɢɧɚ 

ɇɚ ɪɢɫɭɧɤɟ 2.1  ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɪɡɥɨɬɧɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɚ ɞɥɹ ɛɨɪɶɛɵ ɫ 

ɪɚɡɪɭɲɟɧɢɟɦ ɦɟɪɡɥɨɝɨ ɦɚɫɫɢɜɚ. 

 

 

 

 

 

 

 

 

 

1 – ɥɶɞɢɫɬɵɟ ɜɟɱɧɨɦɟɪɡɥɵɟ ɝɪɭɧɬɵ; 

2 – ɨɬɬɚɹɜɲɢɟ ɝɪɭɧɬɵ; 

2 – ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɦɨɯɨɬɨɪɮɹɧɨɣ ɫɥɨɣ; 

3 – ɥɶɞɢɫɬɵɟ ɦɟɪɡɥɵɟ ɝɪɭɧɬɵ ɫ ɜɤɥɸɱɟɧɢɹɦɢ ɱɢɫɬɨɝɨ ɥɶɞɚ; 

4 – ɩɟɪɟɯɨɞɧɵɣ ɫɥɨɣ (ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ); 

5 – ɨɯɥɚɠɞɚɸɳɚɹ ɩɨɥɨɫɬɶ; 

6 – ɧɚɫɵɩɧɨɣ ɦɚɫɫɢɜ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ (ɤɚɦɟɧɧɚɹ ɧɚɛɪɨɫɤɚ); 

8 – ɤɨɧɬɭɪ ɱɚɲɢ ɨɬɬɚɢɜɚɧɢɹ; 

Ɋɋ-1 – ɪɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɜ ɨɞɧɨɦɟɪɧɨɣ ɡɚɞɚɱɟ ɨɬɬɚɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɨɞ 

ɜɨɞɨɧɚɫɵɳɟɧɧɨɣ ɡɨɧɨɣ ɧɚɫɵɩɧɨɝɨ ɦɚɫɫɢɜɚ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ; 

Ɋɋ-2 –  ɪɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɪɢ ɨɰɟɧɤɟ ɬɨɥɳɢɧɵ ɦɟɪɡɥɨɬɧɨɣ ɫɬɟɧɤɢ. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ɇɟɪɡɥɨɬɧɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɚ ɞɥɹ ɛɨɪɶɛɵ ɫ ɪɚɡɪɭɲɟɧɢɟɦ 

ɦɟɪɡɥɨɝɨ ɦɚɫɫɢɜɚ 

ɇɉɍ 

Ɋɋ-2 

7 6 

Ɋɋ-1 

2 8 1 

t1 

5 
4

3 

t2 
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ɂɡɜɟɫɬɧɨ ɢɡɨɛɪɟɬɟɧɢɟ [12] ɨɬɧɨɫɹɳɟɟɫɹ ɤ ɨɛɥɚɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 

ɝɪɭɧɬɨɜɵɯ ɩɥɨɬɢɧ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɞɚɦɛ ɝɢɞɪɨɨɬɜɚɥɨɜ, 

ɯɜɨɫɬɨɯɪɚɧɢɥɢɳ, ɡɨɥɨɨɬɜɚɥɨɜ ɢ ɬ.ɩ, ɜɤɥɸɱɚɹ ɢ ɤɪɢɨɥɢɬɨɡɨɧɭ.  

Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɜɤɥɸɱɚɟɬ 

ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɤɨɥɨɧɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɨɫɧɨɜɚɧɢɢ ɨɯɞɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ, 

ɩɨ ɜɵɫɨɬɟ ɜɵɩɨɥɧɟɧɧɨɣ ɞɨ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɢɦɟɸɳɟɣ ɛɟɬɨɧɧɵɟ ɫɬɟɧɤɢ ɫɨ 

ɫɴɟɦɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ [13]. Ȼɟɬɨɧɧɵɟ ɫɬɟɧɤɢ ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ ɜ ɬɟɥɟ 

ɩɥɨɬɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɝɨɥɤɨɜɨɝɨ 

ɩɪɨɮɢɥɹ ɜ ɩɪɨɰɟɫɫɟ ɩɨɹɪɭɫɧɨɝɨ ɜɨɡɜɟɞɟɧɢɹ ɬɟɥɚ ɩɥɨɬɢɧɵ, ɚ ɫɨɡɞɚɧɢɟ 

ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ ɡɚɜɟɪɲɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɨɪɨɛɚ ɫ ɡɚɞɜɢɠɤɚɦɢ ɜ ɬɨɪɰɚɯ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɞɚɦɛɵ ɝɢɞɪɨɨɬɜɚɥɚ ɡɚ ɫɱɟɬ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɨɡɞɚɧɢɹ ɦɟɪɡɥɨɬɧɵɯ ɡɚɜɟɫ ɜ ɧɟɮɢɥɶɬɪɭɸɳɢɯ ɩɥɨɬɢɧɚɯ 

ɦɟɪɡɥɨɝɨ ɬɢɩɚ.  

Ⱦɥɹ ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɨɣ ɨɞɧɨɹɪɭɫɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɚɤ ɤɚɤ ɡɞɟɫɶ ɭɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɝɨ 

ɧɢɠɧɟɝɨ ɹɪɭɫɚ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɜ ɜɢɞɟ ɪɹɞɚ ɬɟɪɦɨɫɢɮɨɧɨɜ, ɡɚɝɥɭɛɥɟɧɧɵɯ ɜ 

ɨɫɧɨɜɚɧɢɟ ɦɟɪɡɥɨɬɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɪɟɞɤɨ [14]. 

Ƚɥɭɛɢɧɚ ɨɬɬɚɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ Ɋɋ-1 ɦɨɠɟɬ ɛɵɬɶ 

ɨɩɪɟɞɟɥɟɧɚ ɫ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɞɨ 20 % ɩɨ ɮɨɪɦɭɥɟ ɋɬɟɮɚɧɚ: 

 ℎଵ = √ଶλ𝑇ሺ𝑡భ−𝑡𝑀ሻ𝜏ఘௐఊ೎ ;                                                                                     (2.1) 

  

ɝɞɟ:   ܹ, ௖ߛ  – ɨɛɴɟɦɧɵɣ ɜɟɫ ɫɤɟɥɟɬɚ ɝɪɭɧɬɚ ɢ ɟɝɨ ɜɟɫɨɜɚɹ ɜɥɚɠɧɨɫɬɶ, ɬ/ɦ3; 80 = ߩ – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɮɚɡɨɜɨɝɨ ɩɟɪɟɯɨɞɚ ɜɥɚɝɢ ɝɪɭɧɬɚ, ɦɤɤɚɥ/ɬ; 𝑡ெ – ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɫɧɨɜɚɧɢɹ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ; 
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𝑡ଵ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɨɬɬɚɹɜɲɟɣ, ɱɚɫɬɢɱɧɨ ɪɚɡɦɵɬɨɣ ɢ 

ɜɨɞɨɧɚɫɵɳɟɧɧɨɣ ɡɨɧɟ ɧɚɫɵɩɧɨɝɨ ɦɚɫɫɢɜɚ (ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɟɟ ɪɚɜɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɧɚ ɞɧɟ ɜɨɞɨɟɦɚ); λ𝑇 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɝɪɭɧɬɚ ɜ ɬɚɥɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɤɚɥ/ሺˏ ∙˚ ∙ ℃ሻ;             𝜏 − ɜɪɟɦɹ, ɱ; 

Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɧɚɫɵɩɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ Ɋɋ-2  ɦɨɠɟɬ ɛɵɬɶ 

ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɚɧɚɥɨɝɢɱɧɨɣ ɮɨɪɦɭɥɟ: 

 ℎଵ = √ଶλ𝑇ሺ−𝑡మሻ𝜏ఘௐఊ೎ ;                                                                                        (2.2) 

 

ɝɞɟ:   𝑡ଶ – ɬɟɦɩɟɪɚɬɭɪɚ  ɨɯɥɚɠɞɚɟɦɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɧɬɢɥɢɪɭɟɦɨɣ 

ɩɨɥɨɫɬɢ; λெ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɝɪɭɧɬɚ ɜ ɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ, 

ɤɤɚɥ/ሺˏ ∙ ˚ ∙ ℃ሻ; 

Ɉɫɬɚɥɶɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɬɟ ɠɟ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɥɳɢɧɚ ɦɟɪɡɥɨɣ ɫɬɟɧɤɢ ɪɚɜɧɚ 2ℎெ௖. Ɍɟɦɩɟɪɚɬɭɪɭ 𝑡ଶ 

ɧɚɡɧɚɱɚɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ 

ɨɯɥɚɠɞɚɸɳɭɸ ɩɨɥɨɫɬɶ ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ. Ȼɥɢɠɚɣɲɢɦɢ 

ɚɧɚɥɨɝɚɦɢ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɡɞɭɲɧɵɟ ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɫɢɫɬɟɦɵ 

(ɤɨɥɨɧɤɢ, ɯɨɥɨɞɧɵɟ ɩɨɞɩɨɥɶɹ, ɜɨɡɞɭɲɧɵɟ ɨɯɥɚɠɞɚɸɳɢɟ ɤɚɧɚɥɵ ɢ ɬ.ɩ). ȼ 

ɞɚɥɶɧɟɣɲɟɦ ɛɨɥɟɟ ɩɨɥɧɵɟ ɢ ɬɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚɛɥɸɞɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɥɭɱɟɧɵ ɧɚ ɨɩɵɬɧɵɯ ɭɱɚɫɬɤɚɯ Ɇɉɋ. 

2.2 Ɇɟɪɡɥɨɬɧɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɤɚ ɞɥɹ ɭɤɪɟɩɥɟɧɢɹ ɪɚɡɦɵɜɚɟɦɵɯ ɛɟɪɟɝɨɜ 

ɋɭɳɟɫɬɜɭɟɬ ɢɡɜɟɫɬɧɚɹ ɩɪɨɛɥɟɦɚ ɪɚɡɪɭɲɟɧɢɹ ɝɢɞɪɨɭɡɥɨɜ ɚɪɤɬɢɱɟɫɤɢɯ ɡɨɧ, 

ɡɚ ɫɱёɬ ɜɵɬɚɢɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɥɶɞɨɜ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɞɦɵɜɚ ɬɟɥɚ ɩɥɨɬɢɧɵ 

ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɪɦɨɤɚɪɫɬɚ.  
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ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ [15]  ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɭɝɨɥɤɨɜɵɯ ɩɨɞɩɨɪɧɵɯ ɫɬɟɧ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɡɞɚɬɶ ɭɤɪɟɩɥɟɧɢɟ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 

ɬɟɥɚ ɞɚɦɛɵ.   

ɇɚ ɪɢɫɭɧɤɟ 2.2 ɫɯɟɦɚɬɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɹɜɥɹɟɦɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɜ ɬɟɥɟ ɢ ɜ ɨɫɧɨɜɚɧɢɢ  ɜ ɩɨɩɟɪɟɱɧɨɦ ɪɚɡɪɟɡɟ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 – ɨɫɧɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 

2 – ɝɪɭɧɬɨɜɚɹ ɧɚɫɵɩɶ; 

3 – ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɭɝɨɥɤɨɜɨɝɨ ɩɪɨɮɢɥɹ; 

4 –ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɚ; 

5 – ɨɯɥɚɠɞɚɸɳɚɹ ɩɨɥɨɫɬɶ; 

6 – ɫɢɫɬɟɦɚ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ; 

7 – ɦɟɪɡɥɨɬɧɚɹ ɡɚɜɟɫɚ; 

8 – ɦɟɪɡɥɵɣ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ  ɝɪɭɧɬ; 

9 – ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɨɪɨɛ. 

 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɜ ɬɟɥɟ ɢ ɜ 

ɨɫɧɨɜɚɧɢɢ  

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɜɨɞɵ 
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ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɨɫɧɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨɹɪɭɫɧɨ ɨɬɫɵɩɚɧɨ 

ɝɪɭɧɬɨɜɨɟ ɬɟɥɨ ɩɥɨɬɢɧɵ, ɩɪɢ ɷɬɨɦ ɜ ɤɚɠɞɨɦ ɹɪɭɫɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɛɨɪɧɵɟ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɭɝɨɥɤɨɜɨɝɨ ɩɪɨɮɢɥɹ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɩɨɞɩɨɪɧɵɟ 

ɫɬɟɧɵ ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ [16].  

ȼ ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɶɸ ɭɫɬɚɧɨɜɥɟɧɚ ɫɢɫɬɟɦɚ 

ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ, ɨɛɪɚɡɭɸɳɢɯ ɦɟɪɡɥɨɬɧɭɸ ɡɚɜɟɫɭ, ɧɚɯɨɞɹɳɭɸɫɹ ɜ 

ɫɨɩɪɹɠɟɧɢɢ ɫ ɦɟɪɡɥɵɦ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦ ɝɪɭɧɬɨɦ.  

ɇɚ ɝɪɟɛɧɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɶɸ ɪɚɡɦɟɳɟɧɨ 

ɫɴɟɦɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɜ ɜɢɞɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɨɪɨɛɚ, ɜ ɬɨɪɰɚɯ ɤɨɬɨɪɨɝɨ 

ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɞɜɢɠɤɢ (ɜ ɱɚɫɬɧɨɫɬɢ, ɤɚɤ ɭ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɞɩɨɥɢɣ ɡɞɚɧɢɣ), 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɬɤɪɵɜɚɬɶ ɢ ɜɟɧɬɢɥɢɪɨɜɚɬɶ ɫɢɫɬɟɦɵ ɜ ɡɢɦɧɢɣ (ɨɯɥɚɠɞɚɸɳɢɣ) 

ɩɟɪɢɨɞ ɢ ɡɚɤɪɵɜɚɬɶ ɟɟ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ,  ɚ ɬɚɤɠɟ ɡɢɦɨɣ ɩɪɢ ɨɬɬɟɩɟɥɹɯ ɢ 

ɦɟɬɟɥɹɯ, ɞɚɛɵ ɢɫɤɥɸɱɢɬɶ ɩɪɨɝɪɟɜ, ɨɬɬɚɢɜɚɧɢɟ ɢ ɡɚɫɨɪɟɧɢɟ ɫɧɟɝɨɦ ɢ ɥɶɞɨɦ 

ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ.  

ȼ ɤɨɪɨɛɟ ɦɨɝɭɬ ɛɵɬɶ ɫɦɨɧɬɢɪɨɜɚɧɵ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɞɜɚ ɜɟɧɬɢɥɹɬɨɪɚ, 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 

ɨɯɥɚɠɞɚɸɳɟɣ ɩɨɥɨɫɬɢ.  

ɗɤɫɩɥɭɚɬɚɰɢɹ ɩɥɨɬɢɧɵ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɬɟɥɚ ɢ 

ɨɫɧɨɜɚɧɢɹ  ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɜ ɩɪɟɞɟɥɚɯ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 

ɡɚ ɨɞɢɧ-ɞɜɚ ɡɢɦɧɢɯ ɩɟɪɢɨɞɚ.  

Ɂɚɬɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɡɚɩɨɥɧɹɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬɫɹ, ɫɨɛɫɬɜɟɧɧɨ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ, ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɤɨɬɨɪɨɝɨ ɟɠɟɝɨɞɧɨ ɜɵɩɨɥɧɹɟɬɫɹ 

ɰɢɤɥ ɡɢɦɧɟɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɤɚɤ ɜ ɦɟɪɡɥɨɬɧɨɣ 

ɡɚɜɟɫɟ, ɬɚɤ ɢ ɜ ɩɨɫɬɨɹɧɧɨ ɦɟɪɡɥɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɧɟɣ.  

Ɍɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ 

ɜɫɟɝɨ ɫɨɨɪɭɠɟɧɢɹ.  

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɫɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɩɥɨɬɢɧ ɞɨ 30-40 ɦ ɢ ɛɨɥɟɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɬɢɩɚ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɜ ɬɟɥɟ ɢ ɜ ɨɫɧɨɜɚɧɢɢ ɛɭɞɭɬ ɜɨɡɪɚɫɬɚɬɶ. 
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ɏɨɥɨɞɧɵɣ ɡɢɦɧɢɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɜ ɨɯɥɚɠɞɚɸɳɭɸ ɩɨɥɨɫɬɶ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬɟɦ ɩɪɢ ɨɬɤɪɵɬɵɯ ɡɚɞɜɢɠɤɚɯ ɜ ɜɟɧɬɢɥɢɪɭɟɦɨɦ ɤɨɪɨɛɟ ɢ 

ɨɬɤɥɸɱɟɧɧɵɯ ɜɟɧɬɢɥɹɬɨɪɚɯ, ɢɥɢ ɷɬɨɬ ɜɨɡɞɭɯ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɛɨɥɟɟ ɝɥɭɛɨɤɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɟ) ɧɚɝɧɟɬɚɟɬɫɹ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨ. 

ɂɡ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɨɪɨɛɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, 

ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɢ ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɛɨɬɨɣ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ 

ɫɢɫɬɟɦɵ ɢ ɫɨɫɬɨɹɧɢɟɦ ɜɫɟɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɦɟɳɟɧɧɵɯ ɞɚɬɱɢɤɨɜ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ). 

2.3 ɉɪɟɞɥɨɠɟɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɪɡɥɵɯ ɨɫɬɪɨɜɨɜ 

ɇɚɦɨɪɚɠɢɜɚɟɦɵɟ ɨɫɬɪɨɜɚ ɢ ɩɪɢɱɚɥɵ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɨɛɵɱɧɨ ɞɥɹ 

ɨɞɧɨɫɟɡɨɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  

Ⱦɟɥɚɸɬɫɹ ɩɨɩɵɬɤɢ ɫɨɯɪɚɧɢɬɶ ɬɚɤɢɟ ɨɫɬɪɨɜɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ 

ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɟɡɨɧɨɜ ɫ ɩɨɦɨɳɶɸ ɨɛɫɵɩɤɢ ɝɪɭɧɬɨɦ, ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

ɩɟɧɨɩɥɚɫɬɨɜɵɦɢ ɩɥɢɬɚɦɢ ɢ ɩɪ. 

ɂɡɜɟɫɬɧɨ ɩɪɟɞɥɨɠɟɧɢɟ [17] ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɵɲɟɧɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɧɵɯ ɞɚɦɛ ɜ ɫɥɨɠɧɵɯ ɦɟɪɡɥɨɬɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɱɚɥɨɜ, ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɢɛɪɟɠɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɩɨɥɭɨɫɬɪɨɜɨɜ, ɨɫɧɨɜɚɧɢɣ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɞɪ.  

ɋɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɜɟɫɬɧɵɯ, ɩɪɨɜɟɪɟɧɧɵɯ ɧɚ ɩɪɚɤɬɢɤɟ 

ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɧɨɜɨɦ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦ 

ɫɨɱɟɬɚɧɢɢ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɱɬɨ ɤɪɚɣɧɟ ɜɚɠɧɨ ɞɥɹ 

ɭɫɥɨɜɢɣ Ⱥɪɤɬɢɤɢ. 

ɇɚ ɪɢɫɭɧɤɟ 2.3 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɥɭɨɫɬɪɨɜɚ ɫ ɦɟɪɡɥɨɬɧɨɣ  

ɡɚɜɟɫɨɣ  ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɡɚɳɢɬɧɨɣ ɞɚɦɛɵ. 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɥɭɨɫɬɪɨɜɚ ɫ ɦɟɪɡɥɨɬɧɨɣ  

ɡɚɜɟɫɨɣ  ɜ ɬɟɥɟ ɢ ɨɫɧɨɜɚɧɢɢ ɡɚɳɢɬɧɨɣ ɞɚɦɛɵ 

 

Ɉɛɳɢɣ ɜɢɞ ɭɤɪɟɩɥɹɟɦɨɝɨ ɛɟɪɟɝɨɜɨɝɨ ɦɚɫɫɢɜɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 

Ɋɢɫɭɧɨɤ 2.4 – Ɉɛɳɢɣ ɜɢɞ ɭɤɪɟɩɥɹɟɦɨɝɨ ɛɟɪɟɝɨɜɨɝɨ ɦɚɫɫɢɜɚ ɧɚ ɋɟɜɟɪɟ 

əɤɭɬɢɢ (ɮɨɬɨ ȼ.ȼ. Ʉɭɧɢɰɤɨɝɨ) 
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Ɏɭɧɞɚɦɟɧɬɧɚɹ ɱɚɫɬɶ ɭɝɨɥɤɨɜɨɣ ɫɬɟɧɵ, ɪɚɡɜɢɬɚɹ ɜ ɬɵɥɨɜɭɸ (ɜɧɭɬɪɟɧɧɸɸ) 

ɫɬɨɪɨɧɭ ɢ ɧɚɝɪɭɠɟɧɧɚɹ ɜɟɫɨɦ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɵ ɢ ɜɫɟɣ ɩɨɞɩɨɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɰɟɥɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɡɚɳɢɬɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɧɚɞɟɠɧɨ ɜɦɨɪɚɠɢɜɚɟɬɫɹ ɜ ɭɤɪɟɩɥɹɟɦɵɣ ɛɟɪɟɝ ɢɥɢ 

ɫɬɚɧɨɜɢɬɫɹ ɨɝɪɚɠɞɚɸɳɟɣ ɱɚɫɬɶɸ ɨɫɬɪɨɜɚ (ɩɨɥɭɨɫɬɪɨɜɚ, ɩɪɢɱɚɥɚ ɢ ɬ.ɞ). ɇɚ 

ɪɢɫɭɧɤɟ 2.5 ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɨɞɩɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

 

 

 

1 – ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɶɞɢɫɬɵɣ ɛɟɪɟɝ (ɞɥɹ ɜɚɪɢɚɧɬɚ ɨɫɬɪɨɜɚ – ɝɪɭɧɬ, 

ɡɚɩɨɥɧɹɸɳɢɣ ɬɟɥɨ ɨɫɬɪɨɜɚ); 

 2 – ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɚ; 

 3 – ɬɟɪɦɨɫɢɮɨɧɵ; 

 4 – ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ (ɜɧɟɲɧɹɹ ɬɚɥɚɹ ɱɚɫɬɶ); 

 5 – ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ( ɩɪɨɦɨɪɨɠɟɧɧɚɹ ɜɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ); 

 6 – ɝɪɚɧɢɰɚ ɪɚɡɞɟɥɚ ɬɚɥɨɝɨ ɢ ɦɟɪɡɥɨɝɨ ɦɚɫɫɢɜɚ; 

 Еа – ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɬɚɥɨɝɨ ɝɪɭɧɬɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɱɚɫɬɶ ɩɨɞɩɨɪɧɨɣ 

ɫɬɟɧɵ. 

 

Ɋɢɫɭɧɨɤ 2.5 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɨɞɩɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
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Ⱦɚɧɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɧɟɲɧɸɸ ɩɨɞɩɨɪɧɭɸ ɫɬɟɧɭ 

ɭɝɨɥɤɨɜɨɝɨ ɬɢɩɚ ɢ ɦɟɪɡɥɨɬɧɭɸ ɡɚɜɟɫɭ, ɨɛɪɚɡɭɟɦɭɸ ɨɞɧɨɪɹɞɧɨɣ ɫɢɫɬɟɦɨɣ 

ɬɟɪɦɨɫɢɮɨɧɨɜ [18], ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɠɢɞɤɨɫɬɧɵɯ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɨɣ. ɉɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɧɟɣ ɢ 

ɫɨɯɪɚɧɹɟɦɵɦ ɫɨɯɪɚɧɹɟɦɵɦ ɟɫɬɟɫɬɜɟɧɧɵɦ ɥɶɞɢɫɬɵɦ ɛɟɪɟɝɨɦ ɡɚɩɨɥɧɹɟɬɫɹ 

ɝɪɭɧɬɨɦ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ, ɩɪɨɦɨɪɚɠɢɜɚɟɦɵɦ ɜ ɩɪɟɞɟɥɚɯ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɩɥɢɬɭ ɭɝɨɥɤɨɜɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ. ɇɚ 

ɪɢɫɭɧɤɟ 2.6 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɭɝɨɥɤɨɜɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɭɝɨɥɤɨɜɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɵ 

 

Ɉɫɧɨɜɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɧɚ ɷɬɭ ɫɬɟɧɭ ɹɜɥɹɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ G 

(ɜɟɫ ɝɪɭɧɬɚ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɢ) ɢ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɷɬɨɝɨ ɝɪɭɧɬɚ E.  

Ɉɬ ɫɭɦɦɚɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɷɬɢɯ ɧɚɝɪɭɡɨɤ ɞɚɜɥɟɧɢɟ ɧɚ ɩɨɞɨɲɜɟ 

ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɵɦ, ɚ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɥɭɱɚɟ 

ɨɬɪɵɜɚ ɛɟɬɨɧɧɨɣ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɨɬ ɨɫɧɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
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ɷɬɨɝɨ ɬɪɟɛɨɜɚɧɢɹ, ɲɢɪɢɧɚ ɬɵɥɨɜɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ ɧɚɡɧɚɱɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 2.3.1:  

 𝛼𝑇 = ͳሺͳ + Ͷܭሻ𝑡݃ ቀͶͷ° − 𝜑ଶቁ  (2.3.1)                                                              ;ܪ

 

ɝɞɟ:    ܭ = 𝛼˒𝛼˕, ɧɚɡɧɚɱɟɧɧɨɟ ɜ ɩɪɟɞɟɥɚɯ 0,25-0,4;  𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ; 

H – ɜɵɫɨɬɚ ɫɬɟɧɤɢ. 

ɉɨɥɧɚɹ ɲɢɪɢɧɚ ɩɥɢɬɵ 𝛼 ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɜɧɨɣ 0,5-0,7 ɇ. ɉɪɢ ɧɚɥɢɱɢɢ 

ɫɥɚɛɵɯ ɝɪɭɧɬɨɜ ɢ ɝɪɭɧɬɨɜɵɯ (ɬɚɥɵɯ) ɜɨɞ ɩɪɢɧɢɦɚɸɬ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ 𝛼. ɉɪɢ 

ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɞɚɜɥɟɧɢɢ ɝɪɭɧɬɚ ɢ ɜɨɞɵ ɜɟɥɢɱɢɧɚ 𝛼 ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ ɞɨ 

0,9 Н. 

Ⱥɤɬɢɜɧɨɟ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 1 ɩɨɝ. ɦ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɚɫɬɢ 

ɛɟɬɨɧɧɨɣ ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.3.2: 

 

          ʔ𝛼 = Ͳ,ͷܪߛ஺𝑡݃ଶሺͶͷ° − 𝜑ଶሻ;                                                                        (2.3.2) 

 

ɉɚɪɚɦɟɬɪɵ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ  [19], ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɨɣ ɛɟɬɨɧɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨɩɪɟɞɟɥɹɟɦ ɪɚɞɢɭɫ ɨɞɢɧɨɱɧɨɝɨ ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ, 

ɩɨɥɭɱɚɟɦɨɝɨ ɡɚ ɩɟɪɜɵɣ ɡɢɦɧɢɣ ɫɟɡɨɧ ɨɯɥɚɠɞɟɧɢɹ [20]. 

Ɋɚɫɱɟɬ ɞɢɧɚɦɢɤɢ ɪɨɫɬɚ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɜɨɤɪɭɝ ɜɨɡɞɭɲɧɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ (ɬɟɪɦɨɫɢɮɨɧɚ) ɨɫɧɨɜɚɧ ɧɚ ɫɥɟɞɭɸɳɢɯ ɞɨɩɭɳɟɧɢɹɯ: 

 ɩɪɨɦɨɪɚɠɢɜɚɟɦɵɣ ɦɚɫɫɢɜ ɨɬɫɵɩɚɧ ɢɡ ɨɞɧɨɪɨɞɧɨɝɨ ɝɪɭɧɬɚ. 

ɇɚɱɚɥɶɧɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ, ɟɝɨ ɜɥɚɠɧɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ ɢ 

ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɨɫɪɟɞɧɹɸɬɫɹ ɩɨ ɜɵɫɨɬɟ, ɞɥɢɧɟ ɢ ɲɢɪɢɧɟ ɦɚɫɫɢɜɚ; 

 ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɜɵɫɨɬɟ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɡɟɦɧɨɝɨ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ (ɬɟɪɦɨɫɢɮɨɧɚ) ɩɨɫɬɨɹɧɧɚ ɜ ɬɟɱɟɧɢɟ 

ɩɟɪɢɨɞɚ ɡɢɦɧɟɝɨ ɨɯɥɚɠɞɟɧɢɹ; 
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 ɩɪɨɰɟɫɫɵ ɬɟɩɥɨɨɛɦɟɧɚ ɤɨɥɨɧɤɢ ɢ ɝɪɭɧɬɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ; ɬɟɩɥɨɜɵɟ ɩɨɬɨɤɢ ɧɚɩɪɚɜɥɟɧɵ ɩɨ ɪɚɞɢɭɫɭ ɤɨɥɨɧɤɢ 

ɬɟɪɦɨɫɢɮɨɧɚ ɢ ɨɛɪɚɡɭɟɦɨɝɨ ɟɸ ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ; 

 ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0℃; 

 ɮɢɥɶɬɪɚɰɢɹ ɢ ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɟɸ ɤɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɜ 

ɩɪɟɞɟɥɚɯ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɨɬɫɭɬɫɬɜɭɸɬ; 

 ɜɫё ɬɟɩɥɨ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɪɚɫɬɭɳɟɝɨ ɦɟɪɡɥɨɝɨ 

ɰɢɥɢɧɞɪɚ ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɟɝɨ ɬɚɥɨɝɨ ɦɚɫɫɢɜɚ ɝɪɭɧɬɚ, ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɧɚ ɝɪɚɧɢɰɟ 

ɩɪɨɦɟɪɡɚɧɢɹ, ɬ.ɟ. ɧɚ ɜɧɟɲɧɟɦ ɤɨɧɬɭɪɟ ɦɟɪɡɥɨɝɨ ɰɢɥɢɧɞɪɚ; 

 ɧɟɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɫɦɟɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɨɫɬɨɹɧɢɣ. 

ɋɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɤɨɥɨɧɨɤ (ɬɟɪɦɨɫɢɮɨɧɨɜ) ɜ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɟ ɢ ɢɯ 

ɜɡɚɢɦɧɨɟ ɬɟɩɥɨɜɨɟ ɜɥɢɹɧɢɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ (ɱɬɨ ɧɟɫɤɨɥɶɤɨ ɭɦɟɧɶɲɢɬ 

ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ). 

Ɋɚɞɢɭɫ ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 1.4.16 ɢ 1.4.17. 

ɉɪɢ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɦ ɩɪɨɦɨɪɚɠɢɜɚɧɢɢ ɜ  ɬɟɱɟɧɢɟ ɞɜɭɯ ɢ ɛɨɥɟɟ ɡɢɦɧɢɯ 

ɩɟɪɢɨɞɨɜ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɨɯɥɚɠɞɟɧɢɹ, ɪɚɞɢɭɫɨɦ 

ɦɟɪɡɥɨɝɨ ɰɢɥɢɧɞɪɚ ɢ ɞɪɭɝɢɦɢ ɞɚɧɧɵɦɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ [21] 

ɩɨ ɮɨɪɦɭɥɚɦ 2.3.3 ɢ 2.3.4: 

 

 𝜏 = ఘௐ೚+𝑡ːа˚஼ʡ−଴,ଷଷ𝑡𝑘஼𝑀ସ𝑡𝑘 λ𝑀  (2.3.3)                                                                          ;ܣ

ܣ  = ሺʹܴଶଶ𝑙𝑛 ோమ௥𝑘 − ʹܴଵଶ𝑙𝑛 ோభ௥𝑘 − ܴଶଶ + ܴଵଶ;                                                      (2.3.4) 

 

ɝɞɟ:    ܹˑ  – ɨɛɴɟɦɧɚɹ ɜɥɚɠɧɨɫɬɶ, ɞɨɥɢ ɟɞɢɧɢɰɵ; 𝑡ːа˚ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ, ɱɚɳɟ ɜɫɟɝɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ, ɛɥɢɡɤɚɹ 

ɤ ɧɭɥɸ (0℃ င 𝑡ːа˚ င 1 ℃); 
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,ʡܥ  ;ெ – ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɬɚɥɨɝɨ ɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɤɤɚɥ/(ɦ3 ∙ˆ˓аˇሻܥ

R1 – ɪɚɞɢɭɫ ɦɟɪɡɥɨɝɨ ɰɢɥɢɧɞɪɚ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ ɩɟɪɢɨɞɚ 

ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (1.4.16); 

R2 – ɪɚɞɢɭɫ ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ ɤ ɤɨɧɰɭ ɜɬɨɪɨɝɨ ɩɟɪɢɨɞɚ ɨɯɥɚɠɞɟɧɢɹ, 

ɦ. 

Ɏɨɪɦɭɥɚ (1.4.16) ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɞɢɭɫɚ 

ɦɟɪɡɥɨɬɧɨɝɨ ɰɢɥɢɧɞɪɚ ɩɪɢ ɪɚɛɨɬɟ ɨɯɥɚɠɞɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ ɜ ɬɟɱɟɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɡɢɦɧɢɯ ɩɟɪɢɨɞɨɜ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɝɞɚ 𝜏 = 𝜏ଵ + 𝜏ଶ + ⋯ + 𝜏௡ . 

ȼɟɥɢɱɢɧɭ tk – ɪɚɫɱɟɬɧɭɸ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɞɡɟɦɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɤɨɥɨɧɤɢ – ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

2.3.5:  

 𝑡௞ = 𝑡ː + Ͷ℃;                                                                                             (2.3.5) 

 

 ɝɞɟ: 𝑡ː – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɯɥɚɠɞɚɸɳɢɣ ɩɟɪɢɨɞ 

(ɧɨɹɛɪɶ-ɦɚɪɬ). 

Ⱦɥɹ ɠɢɞɤɨɫɬɧɵɯ ɬɟɪɦɨɫɢɮɨɧɨɜ [22] ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.3.6: 

 𝑡௞ = Ͳ,ͷ 𝑡ː + 𝑡ˆ;                                                                                         (2.3.6) 

 

ɝɞɟ:  𝑡ˆ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɜɧɟɲɧɟɦ ɤɨɧɬɭɪɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɩɨ ɜɵɫɨɬɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ 

ɧɟɨɛɯɨɞɢɦɨ  ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢɥɢ ɞɪɭɝɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɦɟɪɡɥɨɬɧɨɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ). 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨ ɜɵɫɨɬɟ ɡɚɜɟɫɵ ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɹɬɶ ɩɪɢɛɥɢɠɟɧɧɨ ɩɨ ɡɚɜɢɫɢɦɨɫɬɹɦ: 

ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɨɛɴɟɦɭ ɡɚɜɟɫɵ ɩɪɢ ɩɨɥɧɨɦ ɫɦɵɤɚɧɢɢ ɦɟɪɡɥɵɯ 

ɰɢɥɢɧɞɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.3.7:                                                                          
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𝑡˔˓ = 𝑡௞ ቀͲ,͵ʹ + Ͳ,ͺ ௗ௟ − Ͳ,ʹ ௟஻ቁ ;                                                                (2.3.7) 

 

ɫɪɟɞɧɹɹ ɞɥɹ ɡɚɜɟɫɵ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɡɚɜɟɫɵ ɫ ɩɥɨɫɤɨɫɬɶɸ ɫɦɵɤɚɧɢɹ ɰɢɥɢɧɞɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.3.8: 

 𝑡˔ˏ = 𝑡௞ ቀͲ,͹͵ + Ͳ,ͷͷ ௟஻ + ௗ௟ ቁ ;                                                                  (2.3.8) 

 

ɝɞɟ:   d – ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɤɨɥɨɧɤɢ (ɬɟɪɦɨɫɢɮɨɧɚ), ɦ; 

l – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɤɨɥɨɧɨɤ, ɦ; 

В – ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɡɚɜɟɫɵ ɜ ɩɥɨɫɤɨɫɬɢ ɫɦɵɤɚɧɢɹ ɰɢɥɢɧɞɪɨɜ, ɦ; 𝑡௞ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɤɢ, ɫɪɟɞɧɹɹ ɡɚ 

ɩɟɪɢɨɞ ɨɯɥɚɠɞɚɸɳɟɝɨ ɰɢɤɥɚ. 

Ⱦɚɥɟɟ ɧɚɡɧɚɱɚɟɦ ɲɚɝ ɭɫɬɚɧɨɜɤɢ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ 

(ɬɟɪɦɨɫɢɮɨɧɨɜ) ɢɡ ɭɫɥɨɜɢɹ ɫɦɵɤɚɧɢɹ ɨɞɢɧɨɱɧɵɯ ɦɟɪɡɥɵɯ ɰɢɥɢɧɞɪɨɜ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɩɥɨɲɧɨɣ ɦɟɪɡɥɨɣ ɫɬɟɧɤɢ. ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɪɨɥɶ ɦɟɪɡɥɨɬɧɨɣ 

ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɬɨɥɳɢɧɨɣ ɢ ɩɪɨɱɧɨɫɬɶɸ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɜ ɪɚɡɥɢɱɧɵɟ 

ɩɟɪɢɨɞɵ ɝɨɞɚ. ɉɨɫɤɨɥɶɤɭ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɨɱɧɨɫɬɶ ɡɚɜɟɫɵ ɨɫɥɚɛɟɜɚɟɬ, ɬɨ 

ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɢɬɵɜɚɬɶ ɷɬɨɬ ɮɚɤɬɨɪ ɜ ɪɚɫɱɟɬɚɯ ɭɫɬɨɣɱɢɜɨɫɬɢ; ɫɥɟɞɭɟɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɟɝɨ ɥɢɲɶ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ ɭɞɟɪɠɢɜɚɸɳɢɯ ɫɢɥ 

[23].  

ȼ ɫɥɭɱɚɟ ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɜ ɩɨɞɩɨɪɧɨɦ ɫɨɨɪɭɠɟɧɢɢ 

ɜɨɡɧɢɤɚɟɬ ɭɠɟ ɩɨɫɬɨɹɧɧɚɹ ɦɟɪɡɥɚɹ ɫɬɟɧɤɚ; ɧɨ ɬɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɢɦɟɧɟɧɢɟ ɯɨɥɨɞɢɥɶɧɵɯ 

ɦɚɲɢɧ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɥɨɠɧɹɟɬ ɫɢɬɭɚɰɢɸ ɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɞɚɧɧɨɣ 

ɪɚɛɨɬɟ. 
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3 Ɉɰɟɧɤɚ ɪɢɫɤɚ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ 

3.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ, ɬɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɩɚɫɧɵɦ ɩɪɢɪɨɞɧɵɦ ɢ ɬɟɯɧɨɝɟɧɧɵɦ ɩɪɨɰɟɫɫɚɦ ɩɨɧɹɬɢɹ 

«ɨɩɚɫɧɨɫɬɶ» ɢ «ɪɢɫɤ» ɨɬɧɨɫɹɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤ ɜɨɡɦɨɠɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɧɚ 

ɨɛɴɟɤɬ ɢ ɟɝɨ ɪɟɚɤɰɢɢ ɧɚ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ («ɭɹɡɜɢɦɨɫɬɢ»). Ƚɪɚɮɢɱɟɫɤɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1.  

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɢɫɤɚ ɨɬ ɜɧɟɲɧɟɣ ɨɩɚɫɧɨɫɬɢ 

 

ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɪɢɫɤ ɜɨɡɧɢɤɚɟɬ ɬɨɥɶɤɨ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɫɟɱɟɧɢɹ 

ɨɩɚɫɧɨɫɬɢ ɫ ɨɛɴɟɤɬɨɦ ɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɛɟɡ ɧɢɯ, ɬ. ɟ. ɪɢɫɤ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢ ɧɟɭɹɡɜɢɦɨɝɨ ɨɛɴɟɤɬɚ ɨɬɫɭɬɫɬɜɭɟɬ (ɪɚɜɟɧ ɧɭɥɸ), ɤɚɤ ɢ 

ɪɢɫɤ ɞɥɹ ɜɟɫɶɦɚ ɭɹɡɜɢɦɨɝɨ ɨɛɴɟɤɬɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɩɚɫɧɨɫɬɢ. Ɉɬɫɸɞɚ 

ɜɵɬɟɤɚɸɬ ɨɛɳɢɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɣ [24]. 
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Ɉɩɚɫɧɨɫɬɶ ɩɪɢ ɨɰɟɧɤɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ - ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɡɨɧɟ 

ɢɯ ɜɥɢɹɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɭɝɪɨɡɭ ɞɥɹ ɠɢɡɧɢ ɢɥɢ ɭɫɥɨɜɢɣ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ, ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɚ ɢɥɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɍɹɡɜɢɦɨɫɬɶ - ɫɜɨɣɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɪɹɬɶ ɫɩɨɫɨɛɧɨɫɬɶ 

ɤ ɜɵɩɨɥɧɟɧɢɸ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɝɚɬɢɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

Ɋɢɫɤ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ - ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɦɟɪɚ 

ɨɩɚɫɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɞɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɭɹɡɜɢɦɨɫɬɢ ɜ ɜɢɞɟ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ. 

Ʉɨɦɩɥɟɤɫɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɨɛɴɟɤɬɚ ɫɬɚɧɨɜɢɬɫɹ ɨɰɟɧɤɚ ɫɭɦɦɚɪɧɨɝɨ 

ɪɢɫɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɫɢɬɭɚɰɢɢ ɫ ɩɨɡɢɰɢɣ 

ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

Ɉɰɟɧɤɚ ɪɢɫɤɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɤɨɧɬɪɨɥɹ ɢ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɯ ɞɥɹ ɞɚɧɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɭɫɥɨɜɢɣ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɞ ɮɚɤɬɨɪɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɧɢɦɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɪɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ 

ɨɠɢɞɚɟɦɨɝɨ ɭɳɟɪɛɚ ɨɬ ɚɜɚɪɢɢ ɢɥɢ ɪɚɡɪɭɲɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɉɨɧɹɬɢɟ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɦɟɪɨɣ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɟɣ: 

 ɩɪɨɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɢɫɯɨɞɧɵɯ ɰɟɥɟɣ ɢ ɫɬɪɚɬɟɝɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɚɧɚɥɢɡɚ ɪɢɫɤɚ; 

 ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɟɧɢɟ ɨɩɚɫɧɨɫɬɟɣ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ ɢ ɦɟɯɚɧɢɡɦɨɜ 

ɞɟɣɫɬɜɢɹ; 

 ɩɪɨɜɟɫɬɢ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɢ ɪɚɧɠɢɪɨɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɢ ɩɨ ɢɯ ɜɤɥɚɞɭ ɜ ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɢɫɤɚ; 

 ɢɡɭɱɢɬɶ ɦɟɯɚɧɢɡɦ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɭɸ ɥɨɝɢɤɭ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɪɢɫɤɚ 

ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ, ɩɪɢɪɨɞɧɨɝɨ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ; 
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 ɨɛɟɫɩɟɱɢɬɶ ɧɚɩɪɚɜɥɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɡɚ ɫɱɟɬ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ (ɬɟɯɧɢɱɟɫɤɢɦɢ) ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ (ɫɧɢɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ 

ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬɵ ɦɟɪɵ ɪɢɫɤɚ ɜ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɬɪɟɛɭɟɬ ɫɨɜɦɟɫɬɧɨɝɨ 

ɭɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɵ 

ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɚɜɚɪɢɢ, ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɳɟɪɛɚ ɨɬ ɜɨɡɦɨɠɧɨɣ ɚɜɚɪɢɢ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɜ ɨɫɨɛɟɧɧɨɫɬɢ ȽɌɋ) 

– ɫɜɨɣɫɬɜɨ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ 

ɢɧɬɟɪɟɫɨɜ ɱɟɥɨɜɟɤɚ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɛɴɟɤɬɨɜ ɷɤɨɧɨɦɢɤɢ ɧɚ ɨɫɧɨɜɟ 

ɪɟɚɥɢɡɚɰɢɢ ɦɟɪ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɚɜɚɪɢɣ. 

Ⱥɜɚɪɢɣɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ – ɷɬɨ 

ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɜɢɬɢɹ ɨɩɚɫɧɵɯ ɩɪɨɰɟɫɫɨɜ 

ɟɝɨ ɞɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɜ ɩɪɨɟɤɬɧɨɦ ɪɟɠɢɦɟ ɧɟɞɨɩɭɫɬɢɦɚ, ɚ ɩɪɨɦɟɞɥɟɧɢɟ 

ɫ ɪɟɚɥɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɟɢɡɛɟɠɧɨ ɩɪɢɜɨɞɢɬ ɤ ɚɜɚɪɢɢ 

(ɪɚɡɪɭɲɟɧɢɸ) ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢɥɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 

ɱɟɥɨɜɟɱɟɫɤɢɟ ɠɟɪɬɜɵ, ɭɳɟɪɛ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ ɢɥɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɟɪɢ ɢ ɧɚɪɭɲɟɧɢɟ ɭɫɥɨɜɢɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

ɥɸɞɟɣ. 

ɉɟɪɟɯɨɞɹ ɤ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɨɰɟɧɤɚɦ ɨɩɚɫɧɨɫɬɢ, ɭɹɡɜɢɦɨɫɬɢ, ɪɢɫɤɚ, 

ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɤɚɠɞɨɟ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ 

ɮɭɧɤɰɢɟɣ ɦɧɨɝɢɯ ɩɟɪɟɦɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɤɚɡɚɧɧɵɯ ɩɨɧɹɬɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɚɤɢɯ 

ɮɚɤɬɨɪɨɜ.  

ɂɯ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɹɦ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɩɨɤɚɡɚɬɟɥɹɦɢ 

(ɩɨɤɚɡɚɬɟɥɹɦɢ ɭɹɡɜɢɦɨɫɬɢ, ɨɩɚɫɧɨɫɬɢ, ɪɢɫɤɚ). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧ 

ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɢɬɫɹ ɝɪɚɞɚɰɢɹ ɩɨ ɫɬɟɩɟɧɹɦ ɨɩɚɫɧɨɫɬɢ, ɭɹɡɜɢɦɨɫɬɢ, ɪɢɫɤɚ. 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɭɠɟ ɫ ɞɨɫɬɚɬɨɱɧɨ ɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ 
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ɩɟɪɟɦɟɧɧɵɯ ɢ ɜɵɩɨɥɧɹɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɧɚɡɜɚɬɶ 

ɢɧɬɟɝɪɚɥɶɧɨɣ. 

Ɉɰɟɧɤɢ ɪɢɫɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɦɟɪɵ ɨɩɚɫɧɨɫɬɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɜ ɨɫɨɛɟɧɧɨɫɬɢ 

ȽɌɋ, ɩɪɢɱɚɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ) ɜ ɜɢɞɟ ɜɨɡɦɨɠɧɵɯ ɩɨɬɟɪɶ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ 

ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɮɟɪɚɯ. 

Ɂɚ ɨɫɧɨɜɭ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ, ɭɹɡɜɢɦɨɫɬɢ, ɪɢɫɤɚ ɚɜɚɪɢɣ 

ɫɨɨɪɭɠɟɧɢɣ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɩɪɢɧɹɬ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɣ ɩɨɞɯɨɞ 

ɩɨɥɭɱɟɧɢɹ ɧɨɪɦɢɪɭɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɞɨɥɸ 

(ɜɟɪɨɹɬɧɨɫɬɶ) ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɫɢɬɭɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɨɣ ɡɚ 

ɟɞɢɧɢɰɭ. ɍɤɚɡɚɧɧɵɣ ɩɨɞɯɨɞ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɪɢɫɤɚ ɚɜɚɪɢɣ ɪɟɚɥɢɡɨɜɚɧ 

ɧɢɠɟ. 

3.2 ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɰɟɧɤɟ ɪɢɫɤɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 

ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ.  

Ɉɩɚɫɧɨɫɬɶ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɜ ɱɚɫɬɧɨɫɬɢ 

ȽɌɋ, ɩɪɢɱɚɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

 ɨɩɚɫɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɩɪɢɧɹɬɵɯ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

 ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɫɨɜɪɟɦɟɧɧɵɦ 

ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, ɭɫɥɨɜɢɣ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ. 

 ɜɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɢ ɭɳɟɪɛ ɩɪɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ 

ɧɚ ɬɨɦ ɢɥɢ ɢɧɨɦ ɭɪɨɜɧɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ. 
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ɉɨɤɚɡɚɬɟɥɶ ɨɩɚɫɧɨɫɬɢ 1. ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɩɪɢɧɹɬɵɯ ɩɪɢ 

ɪɚɫɱɟɬɧɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ (ɫɟɣɫɦɢɱɟɫɤɢɟ, ɜɨɥɧɨɜɵɟ, ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɧɚɝɪɭɡɤɢ ɨɬ 

ɧɚɧɨɫɨɜ, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ, ɜɟɬɪɨɜɵɟ ɢ ɥɟɞɨɜɵɟ, ɨɩɚɫɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ 

ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɚɫɧɨɫɬɶ ɨɛɪɭɲɟɧɢɹ ɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɛɟɪɟɝɨɜɵɯ ɫɤɥɨɧɨɜ ɢ ɞɪ.) ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ ɧɚ 

ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɭɪɨɜɧɟɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɞ, ɫ 

ɭɱɟɬɨɦ ɭɤɚɡɚɧɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɨɨɪɭɠɟɧɢɹ, ɞɚɧɧɵɯ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɯ 

ɩɪɢɡɧɚɤɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ ɜ ɬɚɛɥɢɰɟ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – Ⱦɚɧɧɵɟ ɧɚɬɭɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ 

№ 
ɩ/ɩ 

ɋɬɟɩɟɧɶ 
ɨɩɚɫɧɨɫɬɢ 

ɩɨ 
ɩɨɤɚɡɚɬɟɥɸ 

1 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɦɚɥɚɹ 1 

 

ɜɨɡɦɨɠɧɵ ɥɢɲɶ ɥɨɤɚɥɶɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ ɢ ɬ.ɩ.), 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɯɨɞɟ ɬɟɤɭɳɢɯ (ɩɥɚɧɨɜɵɯ) 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

2 ɫɪɟɞɧɹɹ 2 ɜɨɡɦɨɠɧɨ ɪɚɡɪɭɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ (ɛɟɬɨɧɧɵɯ 

ɩɥɨɬɢɧ, ɜɨɞɨɫɛɪɨɫɨɜ, ɜɨɞɨɜɵɩɭɫɤɨɜ, ɩɭɥɶɩɨɩɪɨɜɨɞɨɜ ɢ ɬ. ɩ.) 

ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. Ɍɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɧɟɨɬɥɨɠɧɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ 
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ɉɨɤɚɡɚɬɟɥɶ ɨɩɚɫɧɨɫɬɢ 2. ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 2 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɨɞɧɨɦɭ ɢɡ 4-ɯ ɭɪɨɜɧɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 3.3. 

 

Ɍɚɛɥɢɰɚ 3.3 – ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 2 ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ. 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 2 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɨɬɫɭɬɫɬɜɭɟɬ 0 ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɨ ɜɫɟɦ ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ 

2 ɦɚɥɚɹ 1 ɜ ɩɪɨɟɤɬɟ ɢɦɟɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɨɜɪɟɦɟɧɧɵɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 

3 ɫɪɟɞɧɹɹ 2 ɜ ɩɪɨɟɤɬɟ ɢɦɟɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɲɢɛɤɢ ɩɨ ɨɞɧɨɦɭ ɢɡ 

ɨɰɟɧɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ 

ɫɨɜɪɟɦɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɞɜɭɦ ɮɚɤɬɨɪɚɦ. 

4 ɛɨɥɶɲɚɹ 3 ɜ ɩɪɨɟɤɬɟ ɢɦɟɸɬɫɹ ɝɪɭɛɵɟ ɨɲɢɛɤɢ ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɵɟ 

ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɨɜɪɟɦɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɜɫɟɦ 

ɬɪɟɦ ɨɫɧɨɜɧɵɦ ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ 

 
ɉɪɢ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɯ 

ɪɟɲɟɧɢɣ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɧɢɦɚɧɢɟ 

ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ: 

 ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ; 

 ɧɚɞɟɠɧɨɫɬɶ ɢ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɹ 

ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ) ɦɚɬɟɪɢɚɥɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ 

ɨɫɧɨɜɚɧɢɹ; 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

3 ɛɨɥɶɲɚɹ 3 ɜɨɡɦɨɠɧɵ ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɪɨɪɵɜɭ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ (ɩɪɟɠɞɟ ɜɫɟɝɨ, 

ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ 

ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢɥɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ) 
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 ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, 

ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɨɜ. 

ɉɨɤɚɡɚɬɟɥɶ ɨɩɚɫɧɨɫɬɢ 3. ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɷɬɨɦɭ ɩɨɤɚɡɚɬɟɥɸ, ɬɚɤ ɠɟ 

ɤɚɤ ɞɥɹ ɩɨɤɚɡɚɬɟɥɹ ɨɩɚɫɧɨɫɬɢ 2, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɢɡ ɱɟɬɵɪɟɯ ɭɪɨɜɧɟɣ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.4. 

 

Ɍɚɛɥɢɰɚ 3.4 – ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 3 ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 3 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɨɬɫɭɬɫɬɜɭɟɬ 0 ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɨ ɜɫɟɦ ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ 

2 ɦɚɥɚɹ 1 ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ 

ɩɪɢɜɟɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɣ, 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɷɥɟɦɟɧɬɨɜ 

3 ɫɪɟɞɧɹɹ 2 ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ 

ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ; ɬɪɟɛɭɟɬɫɹ ɨɰɟɧɤɚ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɜ ɩɪɨɟɤɬɧɨɦ 

ɪɟɠɢɦɟ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɨɫɧɨɜɚɧɢɸ ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɱɧɨɫɬɢ ɢ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɛɪɨɫɨɜ ɢ ɜɨɞɨɫɩɭɫɤɨɜ ɢ ɞɪ. 

4 ɛɨɥɶɲɚɹ 3 ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɚ ɩɨ ɨɰɟɧɢɜɚɟɦɵɦ 

ɮɚɤɬɨɪɚɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ ȽɌɋ ɢ ɩɪɨɪɵɜɭ 

ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 

ɉɪɢ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɭ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɡɚɜɟɫɨɣ (ɜ ɱɚɫɬɧɨɫɬɢ ȽɌɋ, ɩɪɢɱɚɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ), ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɚ ɬɚɤɠɟ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞɥɟɠɚɬ ɭɱɟɬɭ 

ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ: 
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 ɧɚɥɢɱɢɟ ɢɡɦɟɧɟɧɢɣ ɩɪɨɟɤɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɢ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ; 

 ɧɚɥɢɱɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ; 

 ɞɚɧɧɵɟ ɝɟɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ 

ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɢɧɠɟɧɟɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɚɤɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɤɚɡɚɬɟɥɶ ɨɩɚɫɧɨɫɬɢ 4. ȼɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ 

ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɨɥɨɠɟɧɢɟɦ ɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ (ɑɋ) ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ», 

ɭɬɜɟɪɠɞɟɧɧɵɦ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 13.09.96 ɝ., ɦɚɫɲɬɚɛ ɑɋ, 

ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɢ ɡɚɬɨɩɥɟɧɢɢ ɜ 

ɧɢɠɧɟɦ ɛɶɟɮɟ ɬɟɪɪɢɬɨɪɢɣ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɨɥɧɵ ɩɪɨɪɵɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɪɚɞɚɜɲɢɯ ɥɸɞɟɣ, ɤɨɥɢɱɟɫɬɜɚ ɥɸɞɟɣ, ɭ ɤɨɬɨɪɵɯ 

ɨɤɚɡɚɥɢɫɶ ɧɚɪɭɲɟɧɵ ɭɫɥɨɜɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ, ɪɚɡɦɟɪɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 

ɭɳɟɪɛɚ ɢ ɝɪɚɧɢɰ ɡɨɧɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɪɚɠɚɸɳɢɯ ɮɚɤɬɨɪɨɜ. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɜɤɥɸɱɚɹ ɜɨɡɦɨɠɧɵɣ ɭɳɟɪɛ ɩɪɢ ɚɜɚɪɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɢ 

ɜɨɥɧɵ ɩɪɨɪɵɜɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɩɚɫɧɨɫɬɢ  l, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɥɸ (ɜɟɪɨɹɬɧɨɫɬɶ) ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ 

ɨɛɫɬɚɧɨɜɤɢ (ɫɨɱɟɬɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ) ɧɚ ɨɛɴɟɤɬɟ. 

Ʉɨɞ ɩɨɤɚɡɚɬɟɥɹ 4 ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.5 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɲɬɚɛɚ 

ɜɨɡɦɨɠɧɨɣ ɑɋ ɩɪɢ ɚɜɚɪɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ.  

ȼ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 4, ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɩɪɢɡɧɚɤɢ,  ɚ ɬɚɤɠɟ ɫɢɥɵ ɢ ɫɪɟɞɫɬɜɚ, ɩɪɢɜɥɟɤɚɟɦɵɟ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɑɋ. 
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Ɍɚɛɥɢɰɚ 3.5 – ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 4 

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 
ɋɢɥɵ ɢ 

ɫɪɟɞɫɬɜɚ, 

ɩɪɢɜɥɟɤɚɟɦɵɟ 

ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 

ɑɋ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 

ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 

4 

Ʉɨɞ 

Ɇɚɫɲɬɚɛ 

ɜɨɡɦɨɠɧɨɣ 

ɑɋ 

ɑɢɫɥɨ 

ɩɨɫɬɪɚɞɚɜɲɢ

ɯ, ɱɟɥ. 

ɇɚɪɭɲɟɧɵ 

ɭɫɥɨɜɢɹ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧ

ɨɫɬɢ, 

ɱɟɥ. 

Ɇɚɬɟɪɢɚɥɶɧ

ɵɣ ɭɳɟɪɛ, 

ɆɊɈɌ 

Ɂɨɧɚ 

ɪɚɫɩɪɨɫɬɪɚɧɟ

ɧɢɹ ɑɋ 

ɦɚɥɚɹ 1 ɥɨɤɚɥɶɧɚɹ ɧɟ ɛɨɥɟɟ 10 ɧɟ ɛɨɥɟɟ 100 ɧɟ ɛɨɥɟɟ 1 

ɬɵɫ. 

ɧɟ ɜɵɯɨɞɢɬ ɡɚ 

ɩɪɟɞɟɥɵ 

ɬɟɪɪɢɬɨɪɢɢ 

ɨɛɴɟɤɬɚ 

ɫɨɛɫɬɜɟɧɧɢɤɚ 

ɢɥɢ 

ɷɤɫɩɥɭɚɬɢɪɭɸɳ

ɟɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɪɟɞɧɹɹ 2 ɦɟɫɬɧɚɹ ɜɵɲɟ 10, ɧɨ 

ɧɟ ɛɨɥɟɟ 50 

ɫɜɵɲɟ 100, ɧɨ 

ɧɟ ɛɨɥɟɟ 300 

ɫɜɵɲɟ 1 

ɬɵɫ., ɧɨ ɧɟ 

ɛɨɥɟɟ 5 ɬɵɫ. 

ɧɟ ɜɵɯɨɞɢɬ ɡɚ 

ɩɪɟɞɟɥɵ 

ɝɨɪɨɞɚ, 

ɪɚɣɨɧɚ 

ɨɪɝɚɧɨɜ 

ɦɟɫɬɧɨɝɨ 

ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ 

ɛɨɥɶɲɚɹ 3 ɬɟɪɪɢɬɨɪɢɚ

ɥɶɧɚɹ 

ɫɜɵɲɟ 50, ɧɨ 

ɧɟ ɛɨɥɟɟ 500 

ɫɜɵɲɟ 300, ɧɨ 

ɧɟ ɛɨɥɟɟ 500 

ɫɜɵɲɟ 5 

ɬɵɫ., ɧɨ ɧɟ 

ɛɨɥɟɟ 0,5 

ɦɥɧ. 

ɧɟ ɜɵɯɨɞɢɬ ɡɚ 

ɩɪɟɞɟɥɵ 

ɫɭɛɴɟɤɬɚ ɊɎ 

ɨɪɝɚɧɨɜ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 

ɜɥɚɫɬɢ 

ɫɭɛɴɟɤɬɨɜ ɊɎ 

ɨɱɟɧɶ 

ɛɨɥɶɲɚɹ 

4 ɪɟɝɢɨɧɚɥɶɧ

ɚɹ 

ɫɜɵɲɟ 50, ɧɨ 

ɧɟ ɛɨɥɟɟ 500 

ɫɜɵɲɟ 500, ɧɨ 

ɧɟ ɛɨɥɟɟ 1000 

ɫɜɵɲɟ 0,5 

ɦɥɧ., ɧɨ ɧɟ 

ɛɨɥɟɟ 5 ɦɥɧ. 

ɨɯɜɚɬɵɜɚɟɬ 

ɬɟɪɪɢɬɨɪɢɸ 

2-ɯ ɫɭɛɴɟɤɬɨɜ 

ɊɎ 

ɨɪɝɚɧɨɜ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 

ɜɥɚɫɬɢ 

ɫɭɛɴɟɤɬɨɜ ɊɎ, 

ɨɤɚɡɚɜɲɢɯɫɹ ɜ 

ɡɨɧɟ ɑɋ 

ɨɱɟɧɶ 

ɛɨɥɶɲɚɹ 

4 ɮɟɞɟɪɚɥɶɧɚ

ɹ 

ɫɜɵɲɟ 500 ɫɜɵɲɟ 1000 ɫɜɵɲɟ 5 

ɦɥɧ. 

ɜɵɯɨɞɢɬ ɡɚ 

ɩɪɟɞɟɥɵ 

ɛɨɥɟɟ 2-ɯ 

ɫɭɛɴɟɤɬɨɜ ɊɎ 

ɬɨ ɠɟ 

ɨɱɟɧɶ 

ɛɨɥɶɲɚɹ 

4 ɬɪɚɧɫɝɪɚɧɢ

ɱɧɚɹ 

- - - ɩɨɪɚɠɚɸɳɢɟ 

ɮɚɤɬɨɪɵ 

ɜɵɯɨɞɹɬ ɡɚ 

ɩɪɟɞɟɥɵ ɊɎ 

ɩɨ ɪɟɲɟɧɢɸ 

ɩɪɚɜɢɬɟɥɶɫɬɜɚ 

ɊɎ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɨɪɦɚɦɢ 

ɦɟɠɞɭɧɚɪɨɞɧɨɝ

ɨ ɧɪɚɜɚ 
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ɉɪɢ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɨɱɟɬɚɧɢɢ ɭɪɨɜɧɟɣ ɱɟɬɵɪɟɯ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ (ɢɧɬɟɝɪɚɥɶɧɵɣ ɤɨɞ 3334) ɤɨɷɮɮɢɰɢɟɧɬ 

ɨɩɚɫɧɨɫɬɢ ɪɚɜɟɧ l = 1, ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ 0 < l < 1. 

ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɩɚɫɧɨɫɬɢ l ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɤɨɞɚ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɩɨɥɭɱɟɧɵ ɧɚ ɨɫɧɨɜɟ 

ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɧɚɱɢɦɨɫɬɢ ɢɥɢ «ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ» ɤɚɠɞɨɝɨ 

ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɪɨɥɢ (ɜɟɫɨɜɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ) ɤɚɠɞɨɣ ɢɡ ɫɬɟɩɟɧɟɣ ɨɩɚɫɧɨɫɬɢ ɩɨ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɷɬɢɯ ɜɟɥɢɱɢɧ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

 

Ɍɚɛɥɢɰɚ 3.6 – Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɤɚɠɞɨɣ ɢɡ ɫɬɟɩɟɧɟɣ ɨɩɚɫɧɨɫɬɢ ɩɨ ɬɨɦɭ 

ɢɥɢ ɢɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ 

№ 

ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 

Ʉɨɞ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɧɚɱɢɦɨɫɬɢ 

ɩɨɤɚɡɚɬɟɥɹ ɨɩɚɫɧɨɫɬɢ 

1 ɨɩɚɫɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɩɪɢɪɨɞɧɵɯ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

ɦɚɥɚɹ 1 

0,2 ɫɪɟɞɧɹɹ 2 

ɛɨɥɶɲɚɹ 3 

2 ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɫɨɜɪɟɦɟɧɧɵɦ 

ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɨɬɫɭɬɫɬɜɭɟɬ 0 

0,2 

ɦɚɥɚɹ 1 

ɫɪɟɞɧɹɹ 2 

ɛɨɥɶɲɚɹ 3 

3 ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ, ɭɫɥɨɜɢɣ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɨɫɧɨɜɚɧɢɹ 

ɨɬɫɭɬɫɬɜɭɟɬ 0 

0,2 

ɦɚɥɚɹ 1 

ɫɪɟɞɧɹɹ 2 

ɛɨɥɶɲɚɹ 3 

4 ɜɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɢ ɭɳɟɪɛ 

ɩɪɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

ɦɚɥɚɹ 1 

0,4 ɫɪɟɞɧɹɹ 2 

ɛɨɥɶɲɚɹ 3 

ɨɱɟɧɶ ɛɨɥɶɲɚɹ 4 

 

ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɫɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧ ɢɡ ɮɨɪɦɭɥɵ 3.1: 
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λ = ∑ 𝑖ସ𝑖=ଵߜ ∙ 𝛼𝑖 ∙ 𝜆଴;                                                                                      (3.1) 

 

ɝɞɟ:   ߜ𝑖  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɧɚɱɢɦɨɫɬɢ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ ɨɩɚɫɧɨɫɬɢ; 

аi – ɡɧɚɱɟɧɢɟ ɤɨɞɚ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ ɨɩɚɫɧɨɫɬɢ; 𝜆଴ − ɧɨɪɦɢɪɭɸɳɢɣ ɦɧɨɠɢɬɟɥɶ. 

3.3 ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɯ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶɸ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɮɚɤɬɨɪɨɜ ɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ: 

 ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ (ɩɨ ɞɚɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ 

ɢ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ); 

 ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

(ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ); 

 ɝɨɬɨɜɧɨɫɬɶ ɨɛɴɟɤɬɚ ɤ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɑɋ. 

ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 1 ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɶɧɵɯ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɤɨɦɢɫɫɢɨɧɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ 

ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɨɫɧɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɢɯ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɢ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɯ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ 

ɡɧɚɱɟɧɢɹɦ (ɉȾɁ). 

ɉȾɁ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ 

ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɥɢ ɡɧɚɱɟɧɢɹɦ, ɭɬɨɱɧɟɧɧɵɦ ɜ 

ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɤɚɡɚɬɟɥɶ ɭɹɡɜɢɦɨɫɬɢ 1.ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɢɡ 4-ɯ ɭɪɨɜɧɟɣ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 3.7. 
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Ɍɚɛɥɢɰɚ 3.7 – ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 1 ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ. 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ 

ɭɹɡɜɢɦɨɫɬɢ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 1 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɨɬɫɭɬɫɬɜɭɟɬ 0 

 

ɨɬɫɭɬɫɬɜɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ (ɉȾɁ) 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ 

ɨɫɧɨɜɚɧɢɣ. 

2 ɦɚɥɚɹ 1 ɧɚɥɢɱɢɟ ɥɨɤɚɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɯɨɞɟ ɬɟɤɭɳɢɯ 

(ɩɥɚɧɨɜɵɯ) ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɨɬɫɭɬɫɬɜɢɟ ɩɪɟɜɵɲɟɧɢɹ ɉȾɁ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ. 

3 ɫɪɟɞɧɹɹ 2 ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɬɞɟɥɶɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɢ (ɢɥɢ) ɩɪɟɜɵɲɟɧɢɟ ɉȾɁ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɨɣ 

ɫɢɬɭɚɰɢɢ. 

ɧɟɜɨɡɦɨɠɧɚ ɪɚɛɨɬɚ ɫɨɨɪɭɠɟɧɢɹ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɧɟɨɬɥɨɠɧɵɯ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɜɪɟɦɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɛɴɟɤɬɚ. 

4 ɛɨɥɶɲɚɹ 3 ɧɚɥɢɱɢɟ ɪɚɡɪɭɲɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ (ɢɥɢ) 

ɩɪɟɜɵɲɟɧɢɟ ɉȾɁ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ, 

ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɚ ɨɛɴɟɤɬɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

ɢ ɭɝɪɨɡɭ ɩɪɨɪɵɜɚ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɟɤɬɧɨɦ ɪɟɠɢɦɟ 

ɧɟɜɨɡɦɨɠɧɚ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ  

 

ɉɪɢɦɟɱɚɧɢɟ: ɉɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɫɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 1 ɩɥɨɬɢɧ  ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɛɨɥɟɟ 40 - 50 ɥɟɬ, ɩɨɜɵɲɚɟɬɫɹ ɧɚ ɨɞɢɧ ɭɪɨɜɟɧɶ (ɟɫɥɢ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ 
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ɩɨɥɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɚɤɬɢɱɟɫɤɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɢɥɢ ɞɚɦɛɵ). 

ɉɨɤɚɡɚɬɟɥɶ ɭɹɡɜɢɦɨɫɬɢ 2. ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 2 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 3.8 ɧɚ ɨɞɧɨɦ ɢɡ 4-ɯ ɭɪɨɜɧɟɣ. 
 

Ɍɚɛɥɢɰɚ 3.8 – ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 2 ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɩɪɢɡɧɚɤɢ 

 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ  

ɭɹɡɜɢɦɨɫɬɢ 

ɩɨ  

ɩɨɤɚɡɚɬɟɥɸ 2 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɨɬɫɭɬɫɬɜɭɟɬ 0 ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɜɫɟɦ 

ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ 

2 ɦɚɥɚɹ 1 ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

3 ɫɪɟɞɧɹɹ 2 ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

4 ɛɨɥɶɲɚɹ 3 ɝɪɭɛɵɟ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɭɪɨɜɧɹ ɤɭɥɶɬɭɪɵ ɷɤɫɩɥɭɚɬɚɰɢɢ) 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ: 

1. ɍɤɨɦɩɥɟɤɬɨɜɚɧɧɨɫɬɶ ɲɬɚɬɨɜ ɢ ɤɜɚɥɢɮɢɤɚɰɢɹ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. 

2. ɇɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ: ɩɪɚɜɢɥ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɫ 

ɪɟɝɥɚɦɟɧɬɚɰɢɟɣ ɞɨɥɠɧɨɫɬɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɫɯɟɦɵ 

ɡɚɩɨɥɧɟɧɢɹ ɧɚɤɨɩɢɬɟɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɜɨɩɪɨɫɨɜ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ 

ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɦɚɬɟɪɢɚɥɵ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ; ɟɠɟɝɨɞɧɵɟ ɝɪɚɮɢɤɢ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ ɫɨɨɪɭɠɟɧɢɣ, ɫɟɬɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɦɚɬɟɪɢɚɥɵ ɝɟɨɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɤɨɧɬɪɨɥɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɛɨɛɳɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚɛɥɸɞɟɧɢɣ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɝɨɞɨɜɵɟ ɨɬɱɟɬɵ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ), ɚ ɬɚɤɠɟ ɦɚɬɟɪɢɚɥɵ ɢɧɫɩɟɤɬɨɪɫɤɢɯ 

ɩɪɨɜɟɪɨɤ, ɨɛɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, 

ɪɚɫɫɥɟɞɨɜɚɧɢɣ ɚɜɚɪɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɪɟɞɩɢɫɚɧɢɣ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɧɚɞɡɨɪɚ ɢ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ. 

3. ɋɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ. 

4. Ɋɟɝɭɥɹɪɧɨɫɬɶ ɤɨɧɬɪɨɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢ ɤɨɦɢɫɫɢɨɧɧɵɯ 

ɨɛɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. 

5. ɍɪɨɜɟɧɶ ɢ ɪɟɝɭɥɹɪɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɟɯɚɧɢɡɦɨɜ) ɢ ɫɨɨɪɭɠɟɧɢɣ. 

6. ɋɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɢ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɞɪ.) 

ɉɨɤɚɡɚɬɟɥɶ ɭɹɡɜɢɦɨɫɬɢ 3. ɗɤɫɩɟɪɬɧɚɹ ɨɰɟɧɤɚ ɝɨɬɨɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ 

ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɑɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 

ɮɚɤɬɨɪɨɜ: 

 ɧɚɥɢɱɢɟ ɬɢɩɨɜɵɯ ɪɟɲɟɧɢɣ ɩɨ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɩɨ ɜɨɡɦɨɠɧɵɦ ɫɰɟɧɚɪɢɹɦ ɢɯ ɪɚɡɜɢɬɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ, ɩɥɚɧɚ ɨɩɟɪɚɬɢɜɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, 

ɩɥɚɧɚ ɷɜɚɤɭɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɢ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɜɨɥɧɨɣ 

ɩɪɨɪɵɜɚ. 

 ɧɚɥɢɱɢɟ ɢ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɫɬɶ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɯ ɛɪɢɝɚɞ, ɪɟɝɭɥɹɪɧɨɫɬɶ ɢɯ ɬɪɟɧɢɪɨɜɨɤ. 

 ɨɫɧɚɳɟɧɧɨɫɬɶ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɛɪɢɝɚɞ ɢ ɩɪɢɜɥɟɤɚɟɦɵɯ ɜ 

ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɑɋ ɮɨɪɦɢɪɨɜɚɧɢɣ ȽɈ ɢɧɫɬɪɭɦɟɧɬɨɦ, 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɦɟɯɚɧɢɡɦɚɦɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 ɧɚɥɢɱɢɟ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɡɚɩɚɫɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. 

 ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɝ, ɦɨɫɬɨɜ ɢ ɩɨɞɴɟɡɞɨɜ ɤ ɫɨɨɪɭɠɟɧɢɸ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɜ ɪɚɣɨɧɟ ɝɢɞɪɨɭɡɥɚ ɢ ɧɚ ɟɝɨ ɬɟɪɪɢɬɨɪɢɢ. 

http://www.mosexp.ru/proektnye_raboty.html
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 ɧɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɚɜɚɪɢɣɧɵɯ ɫɪɟɞɫɬɜ ɫɜɹɡɢ, ɫɢɫɬɟɦɵ 

ɨɩɨɜɟɳɟɧɢɹ. 

ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨ ɩɨɤɚɡɚɬɟɥɸ 

3 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɢɡ 4-ɯ ɭɪɨɜɧɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ 

ɩɪɢɡɧɚɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.9. 

 

Ɍɚɛɥɢɰɚ 3.9 – ɋɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 3 ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ. 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ 

ɭɹɡɜɢɦɨɫɬɢ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ 3 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɨɬɫɭɬɫɬɜɭɟɬ 0 ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɜɫɟɦ 

ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ 

2 ɦɚɥɚɹ 1 ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɫɬɭɩɥɟɧɢɹ ɨɬ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ 

3 ɫɪɟɞɧɹɹ 2 ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ 

4 ɛɨɥɶɲɚɹ 3 ɝɪɭɛɵɟ ɧɚɪɭɲɟɧɢɹ 

 

ɉɟɪɟɱɟɧɶ ɮɚɤɬɨɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɭɹɡɜɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɭɹɡɜɢɦɨɫɬɢ, ɦɨɠɟɬ 

ɞɨɩɨɥɧɹɬɶɫɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɫɨɨɪɭɠɟɧɢɹ. 

Ʉɚɠɞɵɣ ɢɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɹɡɜɢɦɨɫɬɢ ɦɨɠɟɬ ɩɪɨɹɜɥɹɬɶɫɹ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ, ɚ ɫɬɟɩɟɧɶ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɤɨɦɩɥɟɤɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɭɹɡɜɢɦɨɫɬɢ   ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɹɡɜɢɦɨɫɬɢ vɭ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɫɧɨɫɬɢ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɥɸ (ɜɟɪɨɹɬɧɨɫɬɶ) ɨɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ 

ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɨɛɴɟɤɬɟ ɩɨ ɫɨɱɟɬɚɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɭɹɡɜɢɦɨɫɬɢ. ɉɪɢɧɹɬɵɣ ɡɚ 

ɟɞɢɧɢɰɭ ɤɨɷɮɮɢɰɢɟɧɬ ɭɹɡɜɢɦɨɫɬɢ vɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦɭ 

ɫɨɱɟɬɚɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɭɹɡɜɢɦɨɫɬɢ ɧɚ ɨɛɴɟɤɬɟ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦ 
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ɤɨɞɨɦ 333. ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɹɡɜɢɦɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɤɨɞɚ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 0 < vу < 1. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ ɡɧɚɱɢɦɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ ɭɹɡɜɢɦɨɫɬɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɜ ɱɚɫɬɧɨɫɬɢ ȽɌɋ) ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 

 

Ɍɚɛɥɢɰɚ 3.10 – ɉɨɤɚɡɚɬɟɥɢ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

№ 

ɩ/ɩ 
ɉɨɤɚɡɚɬɟɥɢ ɭɹɡɜɢɦɨɫɬɢ 

ɋɬɟɩɟɧɶ (ɭɪɨɜɧɢ) ɭɹɡɜɢɦɨɫɬɢ 

ɩɨ ɩɨɤɚɡɚɬɟɥɸ 
Ʉɨɞ 

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɡɧɚɱɢɦɨɫɬɢ ɩɨɤɚɡɚɬɟɥɹ 

ɭɹɡɜɢɦɨɫɬɢ ji 

1 

  

  

  

ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɜ 

ɱɚɫɬɧɨɫɬɢ ȽɌɋ) ɩɨ ɞɚɧɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ 

ɜɢɡɭɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ 

ɨɬɫɭɬɫɬɜɭɟɬ 

ɦɚɥɚɹ 

ɫɪɟɞɧɹɹ 

ɛɨɥɶɲɚɹ 

0 

1 

2 

3 

0,5 

  

  

  

2 

  

  

  

ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ (ɜ ɱɚɫɬɧɨɫɬɢ 

ȽɌɋ) (ɫɨɛɥɸɞɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ) 

ɨɬɫɭɬɫɬɜɭɟɬ 

ɦɚɥɚɹ 

ɫɪɟɞɧɹɹ 

ɛɨɥɶɲɚɹ 

0 

1 

2 

3 

0,3 

  

  

  

     

3 

  

  

  

ɝɨɬɨɜɧɨɫɬɶ ɨɛɴɟɤɬɚ ɤ 

ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ 

ɑɋ 

ɨɬɫɭɬɫɬɜɭɟɬ 

 

ɦɚɥɚɹ 

ɫɪɟɞɧɹɹ 

ɛɨɥɶɲɚɹ 

0 

1 

2 

3 

0,2 

  

  

    

  

  

 

Ɉɰɟɧɤɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɹɡɜɢɦɨɫɬɢ vy ɜɵɩɨɥɧɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 3.3.1:   

 

௬ݒ    = ∑ 𝜑𝑖ଷ𝑖=ଵ ∙ 𝛼𝑖 ∙  ଴                                                                                                 (3.3.1)ݒ
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ɝɞɟ:    𝜑𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɧɚɱɢɦɨɫɬɢ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ ɭɹɡɜɢɦɨɫɬɢ; 

аi – ɡɧɚɱɟɧɢɟ ɤɨɞɚ i-ɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɭɹɡɜɢɦɨɫɬɢ; ݒ଴ – ɧɨɪɦɢɪɭɸɳɢɣ ɦɧɨɠɢɬɟɥɶ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4 ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (Ⱦɚɧɧɵɟ 

ɞɥɹ ɪɚɫɱɟɬɚ). 

3.4 ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɪɢɫɤɚ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ 

Ɉɰɟɧɤɚ ɪɢɫɤɚ ɚɜɚɪɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɤɫɩɟɪɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ ɢ ɫɬɟɩɟɧɢ ɭɹɡɜɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ.  

ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɩɟɪɟɫɟɱɟɧɢɹ ɷɬɢɯ 

ɫɨɛɵɬɢɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɜɵɪɚɠɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɪɢɫɤɚ ɚɜɚɪɢɢ ɩɨ 

ɮɨɪɦɭɥɟ 3.4.1: 

 ܴа = 𝜆  (3.4.1)                                                                                                ; ˖ݒ ∙

 

ɝɞɟ:    λ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ; ݒ˖ –  ɤɨɷɮɮɢɰɢɟɧɬ ɭɹɡɜɢɦɨɫɬɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ. 

Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɤɨɷɮɮɢɰɢɟɧɬɚ Ra ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɞɨɥɸ ɨɬ ɪɢɫɤɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɦɟɫɬɨ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ ɩɪɢ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ 

(ɤɨɞ 3334, λ = 1) ɢ ɭɹɡɜɢɦɨɫɬɢ (ɤɨɞ 333, 1 =  ˖ݒ). 

ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɢɫɤɚ 

ɚɜɚɪɢɢ Ra ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 3.11. 
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Ɍɚɛɥɢɰɚ 3.11 – ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɩɨ ɜɟɥɢɱɢɧɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɢɫɤɚ ɚɜɚɪɢɢ 

Ra 

№ 

ɩ/ɩ 
ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ Ra 

1 ɦɚɥɚɹ (ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɧɟ ɛɨɥɟɟ 0,15 

2 ɭɦɟɪɟɧɧɚɹ (ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɫɜɵɲɟ 0,15, ɧɨ ɧɟ ɛɨɥɟɟ 0,3 

3 ɛɨɥɶɲɚɹ (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ) 

ɫɜɵɲɟ 0,3, ɧɨ ɧɟ ɛɨɥɟɟ 0,5 

4 ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ (ɨɩɚɫɧɵɣ ɭɪɨɜɟɧɶ) ɫɜɵɲɟ 0,5 

 

Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ra ɜ ɬɚɛɥɢɰɟ 3.11 ɧɚɡɧɚɱɟɧɵ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɛɵɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɭɜɹɡɚɬɶ ɫɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɫ 

ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ 

«ɂɧɫɬɪɭɤɰɢɟɣ ɨ ɜɟɞɟɧɢɢ Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ», ɭɬɜɟɪɠɞɟɧɧɨɣ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ, Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɨɩɥɢɜɚ ɢ ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɚɧɫɩɨɪɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɏɟɞɟɪɚɥɶɧɵɦ ɝɨɪɧɵɦ ɢ 

ɩɪɨɦɵɲɥɟɧɧɵɦ ɧɚɞɡɨɪɨɦ Ɋɨɫɫɢɢ 12 ɢɸɥɹ 1999 ɝ. №№ 144, Ʉ-3357, Ʉ-14/367-

ɢɫ, 01/229ɚ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɣ ɜ Ɇɢɧɸɫɬɟ ɊɎ 5 ɚɜɝɭɫɬɚ 1999 ɝ. 

Ɋɟɝɢɫɬɪɚɰɢɨɧɧɵɣ ɧɨɦɟɪ № 1858. 

ȼ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɣ Ra  0,15 (ɦɚɥɚɹ ɫɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ) ɭɪɨɜɟɧɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 

ɧɨɪɦɚɥɶɧɵɣ. 

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɩɪɨɟɤɬɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɧɚɡɧɚɱɟɧɢɸ 

ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ; ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 

ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɚɤɬɚɦɢ, ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɚ ɛɟɡ 

ɩɪɨɜɟɞɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɯɧɢɱɟɫɤɢɯ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
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ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɫɜɨɟɜɪɟɦɟɧɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. 

ȼ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɣ 0,15 < Ra  0,30 (ɭɦɟɪɟɧɧɚɹ ɫɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ) 

ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 

ɩɨɧɢɠɟɧɧɵɣ. 

ɂɦɟɸɬɫɹ ɬɟ ɢɥɢ ɢɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ 

ɭɫɬɪɚɧɟɧɧɵɟ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜ ɯɨɞɟ ɩɥɚɧɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ, ɨɞɧɚɤɨ, ɧɟ ɩɪɟɩɹɬɫɬɜɭɸɬ 

ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɪɭɠɟɧɢɟɦ ɡɚɞɚɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɛɟɡɨɩɚɫɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɟɤɬɧɨɦ ɪɟɠɢɦɟ 

ɜɨɡɦɨɠɧɚ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɜ ɫɨɝɥɚɫɨɜɚɧɧɵɟ (ɭɫɬɚɧɨɜɥɟɧɧɵɟ) 

ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɫɪɨɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɭɪɨɜɧɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɧɤɪɟɬɧɵɣ ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɜɵɬɟɤɚɟɬ ɢɡ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ, 

ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɢ 

ɭɹɡɜɢɦɨɫɬɢ. 

ɉɪɢ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɪɢɫɤɚ ɚɜɚɪɢɢ (0,30< Ra < 0,50) ɭɪɨɜɟɧɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ. 

ɂɦɟɸɬɫɹ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ 

ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɨɣ 

ɫɢɬɭɚɰɢɢ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɟɤɬɧɨɦ ɪɟɠɢɦɟ ɧɟɞɨɩɭɫɬɢɦɚ 

ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɫɪɨɤɢ ɬɟɯ 

ɢɥɢ ɢɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ (ɜɩɥɨɬɶ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɞɪ.) ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ ɚɜɚɪɢɢ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ, 

ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɢ 

ɭɹɡɜɢɦɨɫɬɢ. 

Ʉ ɩɪɨɜɟɞɟɧɢɸ ɬɚɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɜɥɟɤɚɬɶɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
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ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɩɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ; ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɨɥɟɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɞɪ., ɩɪɨɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɉȾɁ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪ. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɢɫɤɚ ɚɜɚɪɢɢ Ra  0,50 ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫ 

ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɨɩɚɫɧɵɣ. 

Ⱦɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɪɨɟɤɬɧɨɦ ɪɟɠɢɦɟ ɩɨ ɭɫɥɨɜɢɹɦ 

ɪɢɫɤɚ ɚɜɚɪɢɢ ɧɟɞɨɩɭɫɬɢɦɚ ɢ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɨɥɨɠɟɧɢɹ ɨɛ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɡɪɟɲɟɧɢɟ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɨɬɨɪɨɝɨ ɚɧɧɭɥɢɪɨɜɚɧɨ, ɚ ɬɚɤɠɟ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɞɥɟɠɚɳɟɝɨ ɤɨɧɫɟɪɜɚɰɢɢ, ɥɢɤɜɢɞɚɰɢɢ ɥɢɛɨ 

ɧɟ ɢɦɟɸɳɟɝɨ ɫɨɛɫɬɜɟɧɧɢɤɚ», ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 27 ɮɟɜɪɚɥɹ 1999 ɝ. № 237. ɇɟɨɛɯɨɞɢɦɨ 

ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦ ɩɪɟɞɩɢɫɚɧɢɟɦ ɜɜɟɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɟɠɢɦ 

ɷɤɫɩɥɭɚɬɚɰɢɢ (ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɞɪ.), ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɭɬɜɟɪɞɢɬɶ 

ɜɪɟɦɟɧɧɵɟ ɩɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɮɚɤɬɨɪɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢɜɥɟɱɟɧɢɟɦ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɟɪɟɜɨɞ ɫɨɨɪɭɠɟɧɢɣ ɜɧɨɜɶ 

ɜ ɩɪɨɟɤɬɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧ ɫ ɨɪɝɚɧɚɦɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ 

ɭɫɬɚɧɨɜɤɨɣ. 

http://www.mosexp.ru/proektnye_raboty.html
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ȿɫɥɢ ɩɪɢ ɨɰɟɧɤɟ ɪɢɫɤɚ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɜɧɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɟɱɧɨɣ ɜɟɥɢɱɢɧɵ Ra, ɭɫɬɚɧɨɜɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɬɟɯ ɢɥɢ ɢɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɢ ɭɹɡɜɢɦɨɫɬɢ ɫ ɤɨɞɨɦ 3 (ɤɪɨɦɟ ɩɨɤɚɡɚɬɟɥɹ 

ɨɩɚɫɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɜɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɢ ɭɳɟɪɛ ɩɪɢ ɚɜɚɪɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ), ɫɨɛɫɬɜɟɧɧɢɤ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ) ɨɛɹɡɚɧ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨɛ ɷɬɨɦ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ 

ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ 

ɭɫɬɪɚɧɟɧɢɸ ɩɪɢɱɢɧ, ɜɵɡɵɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɨɩɚɫɧɨɫɬɶ ɢɥɢ ɭɹɡɜɢɦɨɫɬɶ 

ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɤɨɧɤɪɟɬɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɟɞɩɢɫɚɧɢɟɦ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ. 

3.5 Ɋɚɫɱɟɬ ɪɢɫɤɚ ɚɜɚɪɢɣ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɨɣ ɭɫɬɚɧɨɜɤɨɣ 

ɉɥɨɬɢɧɚ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɨɩɚɫɧɨɫɬɢ 

ɚɜɚɪɢɢ ɩɥɨɬɢɧɵ ɫ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɨɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.12. 

 

Ɍɚɛɥɢɰɚ 3.12 – ɉɨɤɚɡɚɬɟɥɢ ɨɩɚɫɧɨɫɬɢ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɤɨɬɨɪɵɯ ɷɤɫɩɟɪɬɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɟɩɟɧɶ (ɭɪɨɜɟɧɶ) ɨɩɚɫɧɨɫɬɢ 

№ 

ɩ/ɩ 

ɉɨɤɚɡɚɬɟɥɶ 

ɨɩɚɫɧɨɫɬɢ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ 

ɷɤɫɩɟɪɬɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɟɩɟɧɶ (ɭɪɨɜɟɧɶ) ɨɩɚɫɧɨɫɬɢ ɩɨ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɤɪɢɬɟɪɢɸ 

1 ɩɨɤɚɡɚɬɟɥɶ

1 

ɛɨɥɶɲɚɹ 3 ɜɜɢɞɭ ɢɡɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɪɚɣɨɧɚ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɨɬɢɧɵ ɫ 8 ɛɚɥɥɨɜ (ɩɪɢɧɹɬɨ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ) ɞɨ 9 ɛɚɥɥɨɜ ɜɨɡɦɨɠɧɨ ɩɪɟɜɵɲɟɧɢɟ 

ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ; 

2 ɩɨɤɚɡɚɬɟɥɶ

2 

ɦɚɥɚɹ 1 ɜ ɩɪɨɟɤɬɟ ɢɦɟɸɬɫɹ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 

ɨɬ ɫɨɜɪɟɦɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɜɫɟɦ 

ɨɰɟɧɢɜɚɟɦɵɦ ɮɚɤɬɨɪɚɦ (ɩɨɦɢɦɨ ɩɪɢɪɨɞɧɵɯ ɧɚɝɪɭɡɨɤ 

ɢ ɜɨɡɞɟɣɫɬɜɢɣ); 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.12 

3 ɩɨɤɚɡɚɬɟɥɶ

3 

ɦɚɥɚɹ 1 ɭɫɬɚɧɨɜɥɟɧɵ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ 

ɩɨɜɥɢɹɬɶ ɧɚ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɩɥɨɬɢɧɵ: - ɜɦɟɫɬɨ 

ɛɟɬɨɧɧɨɝɨ ɦɨɧɨɥɢɬɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ 

ɜɵɩɨɥɧɟɧɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɫɛɨɪɧɨɟ ɤɪɟɩɥɟɧɢɟ; 

4 ɩɨɤɚɡɚɬɟɥɶ

4 

ɫɪɟɞɧɹɹ 2 ɜ ɪɚɫɱɟɬɧɨɣ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɑɋ ɦɟɫɬɧɨɝɨ ɦɚɫɲɬɚɛɚ (ɡɨɧɚ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɜɵɯɨɞɢɬ ɡɚ 

ɩɪɟɞɟɥɵ ɪɚɣɨɧɚ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɚ ɩɥɨɬɢɧɚ); 

ɧɚɪɭɲɟɧɵ ɭɫɥɨɜɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟ ɛɨɥɟɟ ɱɟɦ 

ɞɥɹ 300 ɱɟɥɨɜɟɤ, ɜɨɡɦɨɠɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 5000 ɆɊɈɌ. 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɤɨɞ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ 

ɬɚɛɥɢɰɵ 3 ɫɨɫɬɚɜɥɹɟɬ 3112. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɩɚɫɧɨɫɬɢ λ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 

ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɤɨɞɭ ɩɨ ɬɚɛɥɢɰɟ 3.13. ɉɪɢɫɜɚɢɜɚɟɦ ɡɧɚɱɟɧɢɟ ɢɫɯɨɞɹ ɢɡ 

ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ) λ = 0,529. 

ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɰɟɧɤɚ ɭɹɡɜɢɦɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɨɰɟɧɤɟ 

ɨɩɚɫɧɨɫɬɢ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. 

ȼ ɬɚɛɥɢɰɟ 3.14 ɩɪɢɜɟɞɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɭɹɡɜɢɦɨɫɬɢ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ 

ɩɪɢɡɧɚɤɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɷɤɫɩɟɪɬɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɟɩɟɧɶ (ɭɪɨɜɟɧɶ) 

ɭɹɡɜɢɦɨɫɬɢ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɭɹɡɜɢɦɨɫɬɢ 

 

Ɍɚɛɥɢɰɚ 3.14 – ɉɨɤɚɡɚɬɟɥɢ ɭɹɡɜɢɦɨɫɬɢ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ, ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɷɤɫɩɟɪɬɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɟɩɟɧɶ (ɭɪɨɜɟɧɶ) ɭɹɡɜɢɦɨɫɬɢ ɩɨ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɭɹɡɜɢɦɨɫɬɢ 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 

Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɷɤɫɩɟɪɬɨɦ 

ɭɫɬɚɧɨɜɥɟɧɚ ɫɬɟɩɟɧɶ (ɭɪɨɜɟɧɶ) ɨɩɚɫɧɨɫɬɢ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ 

ɤɪɢɬɟɪɢɸ; 

1 ɦɚɥɚɹ 1 ɢɦɟɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɛɟɬɨɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ 

ɨɬɤɨɫɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɚɧɢɬɶ ɜ ɯɨɞɟ ɩɥɚɧɨɜɵɯ 

ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ; 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.14 

2 ɦɚɥɚɹ 1 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɩɨɫɥɟɞɧɟɦ ɚɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɥɨɬɢɧɵ 

ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɵ ɜ 

ɫɪɨɤ ɧɟ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ: ɧɟ ɡɚɜɟɪɲɟɧ ɪɟɦɨɧɬ ɲɜɨɜ ɛɟɬɨɧɧɨɝɨ 

ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɧɚ ɭɱɚɫɬɤɟ ɉɄ 2+20 – ɉɄ 3+50; 

3 ɛɨɥɶɲɚɹ 3 
ɧɚ ɨɛɴɟɤɬɟ ɨɬɫɭɬɫɬɜɭɟɬ ɥɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɢ 

ɚɜɚɪɢɣɧɵɣ ɡɚɩɚɫ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

   

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 4 ɢɧɬɟɝɪɚɥɶɧɵɣ ɤɨɞ ɩɨɤɚɡɚɬɟɥɟɣ 

ɭɹɡɜɢɦɨɫɬɢ 113. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɹɡɜɢɦɨɫɬɢ 𝜗˖ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɤɨɞɭ 

ɩɨ ɬɚɛɥɢɰɟ 3.15. ɉɪɢɫɜɚɢɜɚɟɦ ɡɧɚɱɟɧɢɟ 𝜗˖ = 0,468. 

ɉɪɢɜɨɞɢɦ ɪɚɫɱɟɬɧɭɸ ɮɨɪɦɭɥɭ 3.1 ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɢɫɤɚ 

ɚɜɚɪɢɢ: 

 ܴ௔ = 𝜆 ∙ 𝜗˖;                                                                                                 (3.5.1) 

  

ɝɞɟ:    𝜆 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ; 𝜗˖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɹɡɜɢɦɨɫɬɢ ɚɜɚɪɢɢ ɦɟɪɡɥɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

 ܴ௔ = Ͳ,ͷʹͻ ∙ Ͳ,Ͷ͸ͺ = Ͳ,ʹͶ͹;      
                                                                               

ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɢɫɤɚ 

ɚɜɚɪɢɢ ܴ௔ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɬɚɛɥɢɰɵ 3.16.  

 

Ɍɚɛɥɢɰɚ 3.16 – ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ 

№ 

ɩ/ɩ 

ɋɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ܴ௔  

1 ɦɚɥɚɹ (ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɧɟ ɛɨɥɟɟ 0,15 
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     Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.16 

2 ɭɦɟɪɟɧɧɚɹ (ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɫɜɵɲɟ 0,15, ɧɨ ɧɟ ɛɨɥɟɟ 0,3 

 

3 ɛɨɥɶɲɚɹ  (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ) 

ɫɜɵɲɟ 0,3, ɧɨ ɧɟ ɛɨɥɟɟ 0,5 

4 ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ (ɨɩɚɫɧɵɣ ɭɪɨɜɟɧɶ) ɫɜɵɲɟ 0,5 

 

Ɋɢɫɤ ɚɜɚɪɢɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 

«ɭɦɟɪɟɧɧɵɣ».  

Ȼɟɬɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɨɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ 

ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɭɹɡɜɢɦɨɫɬɢ ɜɨɞɨɫɛɪɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɚɯ 3.17 ɢ 3.18. 

 

Ɍɚɛɥɢɰɚ 3.17 – Ɉɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɭɹɡɜɢɦɨɫɬɢ ɜɨɞɨɫɛɪɨɫɚ 

№ 

ɩ/ɩ 

 

ɉɨɤɚɡɚɬɟɥɶ  

ɨɩɚɫɧɨɫɬɢ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 
Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɩɨɤɚɡɚɬɟɥɶ 1 ɦɚɥɚɹ 1 ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɟɜɵɲɟɧɢɹ ɩɪɢɧɹɬɵɯ ɩɪɢ 

ɪɚɫɱɟɬɧɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɪɨɞɧɵɯ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 

2 ɩɨɤɚɡɚɬɟɥɶ 2 ɫɪɟɞɧɹɹ 2 ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɨɛɴɟɦ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 

ɢɡɵɫɤɚɧɢɣ;  

3 ɩɨɤɚɡɚɬɟɥɶ 3 ɫɪɟɞɧɹɹ 2 ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɪɨɟɤɬɭ ɩɥɨɬɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ 

ɝɪɭɧɬɨɜ ɡɚɫɵɩɤɢ ɩɚɡɭɯ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɯɨɞɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɜɵɲɟɧ ɤɥɚɫɫ ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɫ III ɞɨ 

II ɛɟɡ ɩɪɨɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɚɫɩɟɤɬɨɜ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɨɨɪɭɠɟɧɢɹ ɧɨɜɨɦɭ ɫɬɚɬɭɫɭ 

4 ɩɨɤɚɡɚɬɟɥɶ 4 ɨɱɟɧɶ 

ɛɨɥɶɲɚɹ 

4 ɜɨɡɦɨɠɧɚ ɑɋ ɫ ɱɢɫɥɨɦ ɩɨɫɬɪɚɞɚɜɲɢɯ ɛɨɥɟɟ 50 

ɱɟɥɨɜɟɤ ɢ ɧɚɪɭɲɟɧɢɟɦ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɫɜɵɲɟ 

500 ɱɟɥɨɜɟɤ 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɤɨɞ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɚɫɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 1224, ɱɬɨ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬɭ ɨɩɚɫɧɨɫɬɢ λ = 0,773. 

 

Ɍɚɛɥɢɰɚ 3.18 – Ɉɰɟɧɤɢ ɨɩɚɫɧɨɫɬɢ ɚɜɚɪɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫ ɦɟɪɡɥɨɬɧɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɭɹɡɜɢɦɨɫɬɢ ɜɨɞɨɫɛɪɨɫɚ 

№ 

ɩ/ɩ 

 

ɉɨɤɚɡɚɬɟɥɶ 

ɨɩɚɫɧɨɫɬɢ 

ɋɬɟɩɟɧɶ 

ɨɩɚɫɧɨɫɬɢ 
Ʉɨɞ Ɉɬɥɢɱɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ 

1 ɩɨɤɚɡɚɬɟɥɶ 

1 

ɫɪɟɞɧɹɹ 2  ɜ ɦɟɫɬɟ ɫɨɩɪɹɠɟɧɢɹ ɩɥɨɬɢɧɵ ɫ 

ɩɨɞɜɨɞɹɳɢɦ ɤɚɧɚɥɨɦ ɨɛɧɚɪɭɠɟɧɚ 

ɩɨɥɨɫɬɶ ɪɚɡɦɟɪɨɦ 0,50,5 ɦ ɫ 

ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɯɨɞɨɦ ɜ ɬɟɥɨ ɩɥɨɬɢɧɵ; 

ɜ ɦɟɫɬɟ ɫɨɩɪɹɠɟɧɢɹ ɛɟɬɨɧɧɨɝɨ 

ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɭɫɬɨɹ ɫ ɡɟɦɥɹɧɨɣ 

ɩɥɨɬɢɧɨɣ ɜ ɪɚɣɨɧɟ ɪɟɦɨɧɬɧɵɯ ɲɚɧɞɨɪ 

ɨɛɧɚɪɭɠɟɧɵ ɞɜɚ ɩɪɨɜɚɥɚ ɪɚɡɦɟɪɨɦ 

1,0´1,0 ɦ ɝɥɭɛɢɧɨɣ 0,5 ɦ. 

ɧɚ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɛɟɪɟɝɨɜɨɦ ɭɫɬɨɟ 

ɧɚɛɥɸɞɚɥɢɫɶ ɧɟɛɨɥɶɲɢɟ ɪɚɡɪɭɲɟɧɢɹ 

ɛɟɬɨɧɚ - ɤɚɜɟɪɧɵ, ɬɪɟɳɢɧɵ, ɮɢɥɶɬɪɚɰɢɹ 

ɜɨɞɵ ɱɟɪɟɡ ɛɟɬɨɧ; ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɭɲɟɧɵ 

ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ, ɧɚ ɛɵɫɬɪɨɬɨɤɟ ɢ ɜ 

ɜɨɞɨɛɨɣɧɨɦ ɤɨɥɨɞɰɟ ɨɛɧɚɪɭɠɟɧɵ ɦɟɫɬɚ 

ɪɚɡɪɭɲɟɧɢɹ ɛɟɬɨɧɚ ɫ ɨɛɧɚɠɟɧɢɟɦ 

ɚɪɦɚɬɭɪɵ, ɬɪɟɳɢɧɵ, ɩɨɜɪɟɠɞɟɧɢɹ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɥɢɬ ɤɪɟɩɥɟɧɢɹ 

ɜɨɞɨɨɬɜɨɞɹɳɟɝɨ ɤɚɧɚɥɚ, ɜ ɪɚɣɨɧɟ 

ɛɵɫɬɪɨɬɨɤɚ ɢ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɢɡ 

ɡɚɫɵɩɤɢ ɩɚɡɭɯ ɨɬɦɟɱɚɟɬɫɹ ɮɢɥɶɬɪɚɰɢɹ, 

ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɪɚɛɨɬɚɥɨ ɫɜɨɣ ɪɟɫɭɪɫ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.18 

2 ɩɨɤɚɡɚɬɟɥɶ 

2 

ɛɨɥɶɲɚɹ 3 ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ 

ɧɟɞɨɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɫɬɶ ɲɬɚɬɨɜ (ɧɟɬ 

ɫɩɟɰɢɚɥɢɫɬɨɜ-ɝɢɞɪɨɬɟɯɧɢɤɨɜ), 

ɨɬɫɭɬɫɬɜɭɟɬ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

3 ɩɨɤɚɡɚɬɟɥɶ 

3 

ɜɵɫɨɤɚɹ 3 ɨɬɫɭɬɫɬɜɭɟɬ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɢ 

ɧɟɨɛɯɨɞɢɦɵɣ ɚɜɚɪɢɣɧɵɣ ɡɚɩɚɫ 

ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɜɚɪɢɣɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ; 

ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɤ 

ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɝɪɚɥɶɧɵɣ ɤɨɞ ɩɨɤɚɡɚɬɟɥɹ ɭɹɡɜɢɦɨɫɬɢ ɩɨ ɬɚɛɥɢɰɟ 3.18 

ɫɨɫɬɚɜɥɹɟɬ 233. Ʉɨɷɮɮɢɰɢɟɧɬ ɭɹɡɜɢɦɨɫɬɢ 𝜗˖ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟ 3.15 

ɉɪɢɥɨɠɟɧɢɹ Ⱥ (Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ) ɫɨɫɬɚɜɥɹɟɬ 0,834. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɢɫɤɚ ɚɜɚɪɢɢ ɪɚɜɟɧ: 

            ܴ௔  =  Ͳ,͹͹͵ ∙ Ͳ,ͺ͵Ͷ =  Ͳ,͸͸Ͷ; 
 

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 3.16 ɫɬɟɩɟɧɶ ɪɢɫɤɚ ɚɜɚɪɢɢ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɜɨɞɨɫɛɪɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ «ɤɪɢɬɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ». 

 

 

 

 

 

 

https://files.stroyinf.ru/Data2/1/4293841/4293841860.htm#i1207909
https://files.stroyinf.ru/Data2/1/4293841/4293841860.htm#i1031108
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4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɣ 

ɡɚɦɨɪɚɠɢɜɚɸɳɟɣ ɫɢɫɬɟɦɵ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɨɜɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɦɟɪɡɥɨɣ 

ɫɬɟɧɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɬɪɚɬ ɧɚ ɪɢɫɭɧɨɤ 

4.1, ɫɯɟɦɚ «Ⱥ» («ɤɥɚɫɫɢɱɟɫɤɚɹ» ɦɟɪɡɥɨɬɧɚɹ ɡɚɜɟɫɚ) ɢ ɪɢɫɭɧɨɤ 4.2, ɫɯɟɦɚ «Ȼ» 

(ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɟɪɡɥɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɤɚ). 

ȼ ɩɟɪɜɨɣ ɫɯɟɦɟ ɫɭɦɦɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɟɪɡɥɨɬɧɨɣ ɡɚɜɟɫɵ ɜ ɨɫɧɨɜɧɨɦ 

ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɝɥɭɛɢɧɨɣ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ 

ɤɨɥɨɧɨɤ, ɚ ɬɚɤɠɟ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɩɨɛɭɠɞɚɸɳɢɯ ɯɨɥɨɞɧɵɣ ɧɚɪɭɠɧɵɣ ɜɨɡɞɭɯ 

ɞɜɢɝɚɬɶɫɹ ɜ ɷɬɨɣ ɫɢɫɬɟɦɟ. 

 

 

 

 

 

 

 

 

ɚ) ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɝɪɭɧɬɨɜɨɟ ɨɫɧɨɜɚɧɢɟ; 

ɛ) ɡɚɦɨɪɚɠɢɜɚɸɳɚɹ ɤɨɥɨɧɤɚ; 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ «Ⱥ» «ɤɥɚɫɫɢɱɟɫɤɚɹ ɦɟɪɡɥɨɬɧɚɹ ɡɚɜɟɫɚ (ɧɟɫɥɨɣɧɨɟ 

ɧɚɦɨɪɚɠɢɜɚɧɢɟ ɝɪɭɧɬɚ) 

 

ȼɨ ɜɬɨɪɨɣ ɫɯɟɦɟ ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɡɚɦɨɪɚɠɢɜɚɧɢɟ ɛɭɞɭɬ 

ɨɩɪɟɞɟɥɹɬɶɫɹ ɫɬɨɢɦɨɫɬɶɸ ɜɧɭɬɪɟɧɧɟɣ ɩɨɞɩɨɪɧɨɣ ɫɬɟɧɤɢ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɫɬɟɫɬɜɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɦɟɪɡɥɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ. Ɂɞɟɫɶ ɡɚɬɪɚɬɵ ɧɚ 

ɚ 

ɛ 
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ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɤɨɥɨɧɤɢ ɧɟ ɬɪɟɛɭɸɬɫɹ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɟɧɬɢɥɹɰɢɢ.  

 

 

 

 

 

 

ɚ) ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɝɪɭɧɬɨɜɨɟ ɨɫɧɨɜɚɧɢɟ; 

ɛ) ɤɨɧɫɬɪɭɤɰɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɝɨɥɤɨɜɨɝɨ ɩɪɨɮɢɥɹ; 

 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ «Ȼ» ɩɪɟɞɥɚɝɚɟɦɚɹ ɦɟɪɡɥɚɹ ɩɨɞɩɨɪɧɚɹ ɫɬɟɧɚ  

 

Ⱦɚɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨ ɫɨɡɞɚɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɦɟɪɡɥɨɝɨ 

ɬɢɩɚ ɭɩɪɨɳɚɟɬ ɫɯɟɦɭ ɩɪɨɝɨɧɚ ɨɯɥɚɠɞɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɨɫɧɨɜɚɧɢɟ ɢ ɬɟɥɨ 

ɨɬɫɵɩɚɧɧɨɣ ɩɥɨɬɢɧɵ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɝɨɧɨɦ ɜɨɡɞɭɯɚ ɩɨ ɦɧɨɝɨɱɢɫɥɟɧɧɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɥɨɧɤɚɦ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ (ɦɟɬɚɥɥ, ɭɫɬɪɨɣɫɬɜɨ ɧɚɝɧɟɬɚɧɢɹ ɜɨɡɞɭɯɚ ɜ 

ɬɪɭɛɵ – ɜɟɧɬɢɥɹɬɨɪɵ) ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɧɟɫɨɩɨɫɬɚɜɢɦɨ ɛɨɥɶɲɟ, ɧɟɠɟɥɢ ɜ 

ɩɪɟɞɥɨɠɟɧɧɨɦ ɫɩɨɫɨɛɟ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɝɪɭɧɬɚ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬɟɦ 

(ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɵ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ). 

ɋɯɟɦɚ «ȼ» ɜɨɡɜɟɞɟɧɢɟ ɡɚɜɟɫɵ ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ. ɗɬɚ ɫɯɟɦɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɫɥɨɣɧɨɟ ɜɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɩɨɫɥɨɣɧɵɦ ɧɚɦɨɪɚɠɢɜɚɧɢɟɦ ɝɪɭɧɬɚ.  

ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3 ɜɵɩɨɥɧɟɧɢɟɦ 

ɬɪɭɞɨɟɦɤɢɯ ɪɚɛɨɬ ɩɨ ɢɯ ɢɡɜɥɟɱɟɧɢɸ, ɢɫɤɥɸɱɚɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɧɟɬɟɧɢɸ 

ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɵ ɩɪɢ ɩɨɦɨɳɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ 

ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɚ ɡɚɦɨɪɚɠɢɜɚɸɳɢɯ ɤɨɥɨɧɨɤ ɢ, ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɭɫɤɨɪɹɟɬɫɹ ɜɜɨɞ 

ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦɵ ɡɚɦɨɪɚɠɢɜɚɧɢɹ.  

ɚ 

ɛ 
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ɉɪɨɦɨɪɚɠɢɜɚɧɢɟ ɝɪɭɧɬɨɜ ɹɞɪɚ ɢ ɟɝɨ ɨɫɧɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɩɚɪɚɥɥɟɥɶɧɨ ɫ 

ɜɨɡɜɟɞɟɧɢɟɦ ɩɥɨɬɢɧɵ. Ƚɥɚɜɧɵɦ ɟɟ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɥɨɧɨɤ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 

 

 

 

 

 

 

ɚ) ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢ ɭɫɬɚɧɨɜɤɚ  

ɩɟɪɜɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɭɝɨɥɤɨɜɨɝɨ ɩɪɨɮɢɥɹ; 

ɛ) ɨɬɫɵɩɤɚ ɧɨɜɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; 

 

Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ «ȼ» ɫɨɡɞɚɧɢɹ ɥɶɞɨɝɪɭɧɬɨɜɨɝɨ ɹɞɪɚ ɩɥɨɬɢɧɵ ɫ 

ɩɨɫɥɨɣɧɵɦ ɧɚɦɨɪɚɠɢɜɚɧɢɟɦ ɝɪɭɧɬɚ 

 

Ʌɟɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɭɫɬɚɧɨɜɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɭɝɨɥɤɨɜɨɝɨ 

ɩɪɨɮɢɥɹ, ɡɚɬɟɦ ɫɜɟɪɯɭ ɨɬɫɵɩɚɟɬɫɹ ɝɪɭɧɬ. ȼ ɩɪɨɰɟɫɫɟ ɞɥɢɬɟɥɶɧɨɣ ɡɢɦɵ 

ɧɚɝɧɟɬɚɟɬɫɹ ɯɨɥɨɞ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬɟɦ. ɉɭɬɶ ɞɜɢɠɟɧɢɸ ɜɨɡɞɭɯɚ ɤ ɝɪɭɧɬɭ 

ɩɪɟɫɟɤɚɟɬɫɹ, ɥɢɛɨ ɨɬɤɪɵɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 

Ɂɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɫɜɹɡɢ ɫ ɨɱɟɜɢɞɧɵɦ ɩɨɬɟɩɥɟɧɢɟɦ ɤɥɢɦɚɬɚ, 

ɭɫɢɥɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɨɬɬɚɢɜɚɧɢɹ ɜɟɱɧɨɦɟɪɡɥɵɯ ɬɨɥɳ, ɨɫɨɛɟɧɧɨ ɫɨɞɟɪɠɚɳɢɯ 

ɤɪɭɩɧɵɟ ɥɟɞɹɧɵɟ ɜɤɥɸɱɟɧɢɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɥɶɞɢɫɬɵɟ ɦɚɫɫɢɜɵ ɨɫɨɛɟɧɧɨ 

ɩɪɢɛɪɟɠɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɤɥɚɞɤɢ -ɧɟɮɬɟ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɱɚɥɨɜ, ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ ɢ ɬ.ɞ. ȼɫɟɦ ɷɬɢɦ ɫɨɨɪɭɠɟɧɢɹɦ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɟɠɞɟ 

ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɯɨɥɨɞɧɵɣ ɜɨɡɞɭɯ (ɜɨɡɞɭɲɧɵɟ ɤɨɥɨɧɤɢ, ɬɟɪɦɨɫɢɮɨɧɵ ɢ ɞɪ.).  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɦɟɧɢɦɵɯ ɫɩɨɫɨɛɚ 

ɪɚɫɱɟɬɚ ɭɤɚɡɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɨɜɟɞɟɧɵ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɞɥɹ ɚɧɚɥɨɝɨɜ 

ɢ ɞɥɹ ɜɧɨɜɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɳɢɬɧɨɝɨ ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɟɝɨ 

ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜɨɡɞɭɲɧɵɟ ɡɚɦɨɪɚɠɢɜɚɸɳɢɟ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɜɩɨɥɧɟ 

ɧɚɞɟɠɧɵɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦ ɜɚɪɢɚɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɥɶɞɨɧɚɫɵɳɟɧɧɵɯ ɦɟɪɡɥɵɯ ɦɚɫɫɢɜɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɵɯ ɢ 

ɲɟɥɶɮɨɜɵɯ ɬɟɪɪɢɬɨɪɢɣ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦ ɋɈɍ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ ɩɨɜɵɲɟɧɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ. 
ɋɱɢɬɚɸ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɞɨɥɠɢɬɶ ɢɡɭɱɟɧɢɟ ɞɚɧɧɨɣ 

ɩɪɨɛɥɟɦɵ, ɭɱɢɬɵɜɚɹ ɨɩɚɫɧɨɟ ɨɬɬɚɢɜɚɧɢɟ ɦɟɪɡɥɵɯ ɦɚɫɫɢɜɨɜ ɨɫɨɛɟɧɧɨ ɧɚ ɜɧɨɜɶ 

ɨɫɜɚɢɜɚɟɦɵɯ ɬɟɪɪɢɬɨɪɢɹɯ. 
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21. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢ ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ: ɦɟɬɨɞ. 

ɪɟɤɨɦɟɧɞɚɰɢɢ / ȼ. ɋ. Ⱥɥɟɤɫɟɟɜ [ɢ ɞɪ.]. – Ɇɨɫɤɜɚ:  ɎȽɍɉ ɇɂɂ ȼɈȾȽȿɈ, 

2002. – 36 ɫ.  

22. ɊȾ-03-443-02. ɂɧɫɬɪɭɤɰɢɹ ɨ ɩɨɪɹɞɤɟ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɟɪɢɟɜ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚɤɨɩɢɬɟɥɟɣ 

ɠɢɞɤɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɧɚ ɩɨɞɧɚɞɡɨɪɧɵɯ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɭ Ɋɨɫɫɢɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚɯ, ɨɛɴɟɤɬɚɯ ɢ ɨɪɝɚɧɢɡɚɰɢɹɯ. ɍɬɜɟɪɠɞɟɧɚ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ 

Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ ɨɬ 04.02.2002 ɝ. № 10. 
23. ɋɬɟɮɚɧɢɲɢɧ Ⱦ.ȼ. Ɉɰɟɧɤɚ ɧɨɪɦɚɬɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɥɨɬɢɧ ɩɨ 

ɤɪɢɬɟɪɢɹɦ ɪɢɫɤɚ. –Ɇ: Ɇɨɫɤɜɚ, «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ», 1997, № 2 – 

ɫ. 44 – 47. 

24. Ʉɨɮɮ Ƚ.Ʌ., Ƚɭɫɟɜ Ⱥ.Ⱥ., ȼɨɪɨɛɶɟɜ ɘ.Ʌ., Ʉɨɡɦɟɧɤɨ ɋ.ɇ. Ɉɰɟɧɤɚ 

ɩɨɫɥɟɞɫɬɜɢɣ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. –Ɇ: ɂɡɞ-ɜɨ ɊɗɎɂȺ. 1997 – 364 ɫ. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Ɍɚɛɥɢɰɚ 3.13 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɩɚɫɧɨɫɬɢ 

Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ Ккоɞ λ 

1001 0,176 1101 0,235 1201 0,294 1301 0,353 2001 0,235 2101 0,235 2201 0,353 2301 0,412 3001 0,294 3101 0,353 3201 0,412 3301 0,471 

1002 0,294 1102 0,353 1202 0,412 1302 0,471 2002 0,353 2102 0,412 2202 0,471 2302 0,529 3002 0,412 3102 0,471 3202 0,529 3302 0,588 

1003 0,412 1103 0,471 1203 0,529 1303 0,588 2003 0,471 2103 0,529 2203 0,588 2303 0,647 3003 0,529 3103 0,588 3203 0,647 3303 0,706 

1004 0,529 1104 0,588 1204 0,647 1304 0,706 2004 0,588 2104 0,647 2204 0,706 2304 0,765 3004 0,647 3104 0,706 3204 0,765 3304 0,823 

1011 0,235 1111 0,294 1211 0,353 1311 0,412 2011 0,294 2111 0,353 2211 0,412 2311 0,471 3011 0,353 3111 0,412 3211 0,471 3311 0,529 

1012 0,352 1112 0,412 1212 0,471 1312 0,529 2012 0,412 2112 0,471 2212 0,529 2312 0,588 3012 0,471 3112 0,529 3212 0,588 3312 0,647 

1013 0,470 1113 0,528 1213 0,588 1313 0,647 2013 0,529 2113 0,588 2213 0,647 2313 0,706 3013 0,588 3113 0,647 3213 0,706 3313 0,765 

1014 0,588 1114 0,647 1214 0,706 1314 0,765 2014 0,647 2114 0,706 2214 0,765 2314 0,823 3014 0,706 3114 0,765 3214 0,823 3314 0,882 

1021 0,294 1121 0,353 1221 0,412 1321 0,474 2021 0,353 2121 0,412 2221 0,471 2321 0,529 3021 0,412 3121 0,471 3221 0,529 3321 0,588 

1022 0,412 1122 0,471 1222 0,529 1322 0,588 2022 0,471 2122 0,529 2222 0,588 2322 0,647 3022 0,529 3122 0,588 3222 0,647 3322 0,706 

1023 0,529 1123 0,588 1223 0,647 1323 0,706 2023 0,588 2123 0,647 2223 0,706 2323 0,765 3023 0,647 3123 0,706 3223 0,765 3323 0,823 

1024 0,647 1124 0,706 1224 0,765 1324 0,823 2024 0,706 2124 0,765 2224 0,823 2324 0,882 3024 0,765 3124 0,823 3224 0,882 3324 0,941 

1031 0,353 1131 0,412 1231 0,471 1331 0,529 2031 0,412 2131 0,471 2231 0,529 2131 0,588 3031 0,471 3131 0,529 3231 0,588 3331 0,647 

1032 0,471 1132 0,529 1232 0,588 1332 0,647 2032 0,529 2132 0,588 2232 0,706 2332 0,706 3032 0,588 3132 0,647 3232 0,706 3332 0,765 

1033 0,588 1133 0,647 1233 0,706 1333 0,765 2033 0,647 2133 0,706 2233 0,821 2333 0,823 3033 0,706 3133 0,765 3233 0,823 3333 0,832 

1034 0,706 1134 0,765 1234 0,823 1334 0,852 2034 0,765 2134 0,823 2234 0,941 2334 0,941 3034 0,823 3134 0,882 3234 0,941 3334 1,00 

 

Ɍɚɛɥɢɰɚ 3.15 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɹɡɜɢɦɨɫɬɢ                    

Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ Ккоɞ 𝜗˖ 

000 0,0 010 0,099 020 0,201 030 0,300 100 0,168 110 0,267 120 0,366 130  

001 0,066 011 0,168 021 0,267 031 0,366 101 0,234 111 0,333 121 0,432 131 0,534 

002 0,132 012 0,234 022 0,333 032 0,432 102 0,300 112 0,399 122 0,501 132 0,600 

003 0,201 013 0,300 023 0,339 033 0,501 103 0,366 113 0,468 123 0,567 133 0,666 

200 0,333 210 0,432 220 0,534 230 0,633 300 0,501 310 0,600 320 0,699 330 0,801 

201 0,399 211 0,501 221 0,600 231 0,699 301 0,567 311 0,666 321 0,768 331 0,867 

202 0,468 212 0,567 222 0,666 232 0,768 302 0,633 312 0,732 322 0,834 332 0,933 

203 0,534 213 0,633 223 0,732 233 0,834 303 0,699 313 0,801 323 0,900 333 1,00 
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