
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

«ɂɧɠɟɧɟɪɧɚɹ ɷɤɨɥɨɝɢɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_________   Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ 

                ɩɨɞɩɢɫɶ 

« _____»      ________2019ɝ. 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ» 

 

«ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ  

ɯɨɡɹɣɫɬɜɟ» 

 

 

 

ɇɚɭɱɧɵɣ ɤɨɧɫɭɥɶɬɚɧɬ _________ ɞ-ɪ ɬɟɯɧ.ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ    Ɍ.Ⱥ. Ʉɭɥɚɝɢɧɚ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  _________ ɫɬ.ɩɪɟɩɨɞɚɜɚɬɟɥɶ                  ȿ.ɇ. Ɂɚɣɰɟɜɚ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ȼɵɩɭɫɤɧɢɤ   _________                              ɘ.Ɋ. ɋɚɜɟɥɶɟɜɚ 

                                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  ________     ɫɬ.ɩɪɟɩɨɞɚɜɚɬɟɥɶ                  ȿ.ɇ. Ɂɚɣɰɟɜɚ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

Ʉɪɚɫɧɨɹɪɫɤ 2019 
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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 ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 

 

ɋɬɭɞɟɧɬɭ: ɋɚɜɟɥɶɟɜɨɣ ɘɥɢɢ Ɋɭɫɥɚɧɨɜɧɟ 

Ƚɪɭɩɩɚ Ɏɗ15-10Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 20.03.01 «Ɍɟɯɧɨɫɮɟɪɧɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ: № 18983/ɫ ɨɬ 17 ɞɟɤɚɛɪɹ 2018 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȿ.ɇ. Ɂɚɣɰɟɜɚ, ɫɬ.ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ, ɧɨɪɦɚɬɢɜɧɚɹ, 

ɫɩɪɚɜɨɱɧɚɹ ɢ ɞɪɭɝɚɹ ɥɢɬɟɪɚɬɭɪɚ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɜ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɧɟɮɬɹ-

ɧɵɟ ɦɚɫɥɚ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ, ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ, 
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ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɟɨɪɢɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɦɟɯɚɧɢɡɦɚ ɫɬɚ-

ɪɟɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɷɤɫɩɪɟɫɫ-ɤɨɧɬɪɨɥɹ ɫɦɚɡɨɱ-

ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ, ɫɦɚɡɨɱɧɵɟ 

ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɢɫɬɟɦɵ «ɤɨɥɟɫɨ-ɪɟɥɶɫ», ɚɧɚɥɢɡ ɫɢɫɬɟɦ ɪɟɥɶɫɨɫɦɚ-

ɡɵɜɚɧɢɹ, ɪɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɶ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ «ɉɨɦɚɡɨɤ», ɦɚɫɥɹɧɵɟ «ɮɢɬɢɥɹ», 

ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ ȺȽɋ-8, ɝɪɚɮɢɬɨɜɵɟ ɫɬɟɪɠɧɢ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ 

ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫ-

ɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: 

Ʌɢɫɬ 1: ȼɢɞɵ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ʌɢɫɬ 2: ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ. 

Ʌɢɫɬ 3: Ⱥɧɚɥɢɡ ɫɢɫɬɟɦ ɪɟɥɶɫɨɫɦɚɡɵɜɚɧɢɹ. 

Ʌɢɫɬ 4: Ⱥɧɚɥɢɡ ɫɢɫɬɟɦ ɪɟɥɶɫɨɫɦɚɡɵɜɚɧɢɹ. 

Ʌɢɫɬ 5: Ɋɟɝɟɧɟɪɚɰɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ    _________   ȿ.ɇ. Ɂɚɣɰɟɜɚ  

                                                                                     ɩɨɞɩɢɫɶ  

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _________        ɘ.Ɋ. ɋɚɜɟɥɶɟɜɚ   

                                                                                      ɩɨɞɩɢɫɶ 

 

«     » ____________2019 ɝ. 
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ɄАɅȿɇȾАɊɇɕɃ ȽɊАɎɂɄ  

ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɷɬɚɩɚ ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ 

ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɫɯɨɞɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɨɤɭ-

ɦɟɧɬɚɰɢɢ 

11.05.2019 – 19.06.2019 

ɉɨɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɨɫɜɨɟɧɢɟ ɪɚɫɱɟɬ-

ɧɵɯ ɦɟɬɨɞɢɤ  

20.06.2019 – 25.06.2019 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɨɜ, ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚ-

ɬɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɜɵɜɨɞɨɜ 

26.06.2019 – 28.06.2019 

Ɋɚɛɨɬɚ ɧɚɞ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ ɛɚɡɨɣ, 

ɨɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

29.06.2019 – 02.07.2019 

Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɱɟɪɬɟɠɟɣ 03.07.2019 – 06.07.2019 

Ɉɮɨɪɦɥɟɧɢɟ ɩɪɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 07.07.2019 – 10.07.2019 

 

«__» _________  2019 ɝ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ                                        _________                   ȿ.ɇ. Ɂɚɣɰɟɜɚ  

                                                                  ɩɨɞɩɢɫɶ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           _________                  ɘ.Ɋ. ɋɚɜɟɥɶɟɜɚ 

                                                                    ɩɨɞɩɢɫɶ                    
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ɊȿɎȿɊАɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ» ɫɨɞɟɪɠɢɬ 72 ɫɬɪɚ-

ɧɢɰɵ, ɜɤɥɸɱɚɟɬ 4 ɬɚɛɥɢɰɵ, 23 ɪɢɫɭɧɤɚ, 17 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 5 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȿ ɏɈɁəɃɋɌȼɈ, ɋɆȺɁɈɑɇɕȿ ɆȺɌȿɊɂȺɅɕ, 

ɉɅȺɋɌɂɑɇɕȿ ɋɆȺɁɄɂ, ɇȿɎɌəɇɕȿ ɆȺɋɅȺ, ɌȿɊɆɂɑȿɋɄȺə ɋɌɈɃ-

ɄɈɋɌɖ, ɌȿɊɆɈɈɄɂɋɅɂɌȿɅɖɇȺə ɋɉɈɋɈȻɇɈɋɌɖ, ɉɊɂɋȺȾɄɂ, ɋɌȺɊȿ-

ɇɂȿ, ɄɈɅȿɋɈ, ɊȿɅɖɋ, ɅɍȻɊɂɄȺɐɂə, ɊȿɅɖɋɈɋɆȺɁɕȼȺɇɂȿ, ɊȿȽȿɇȿɊȺ-

ɐɂə, ɋȻɈɊ, ɍɌɂɅɂɁȺɐɂə. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɟ ɯɨɡɹɣɫɬɜɨ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ 

ɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ, ɪɚɫɫɦɨɬɪɟɧ ɠɢɡɧɟɧ-

ɧɵɣ ɰɢɤɥ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɞɨɩɭɫɤɚ ɢɯ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɨ ɬɟɨɪɢɬɢɱɟɫɤɢɯ 

ɚɫɩɟɤɬɨɜ ɦɟɯɚɧɢɡɦɚ ɫɬɚɪɟɧɢɹ ɫɦɚɡɤɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɫɦɚɡɵɜɚɧɢɹ 

ɬɪɢɛɨɤɨɧɬɚɤɬɚ «ɤɨɥɟɫɨ-ɪɟɥɶɫ», ɨɩɢɫɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɢ ɪɟɝɟɧɟ-

ɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ. 
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АɇɇɈɌАɐɂə 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ: «ɗɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚ-

ɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ» ȼɄɊ ɜɵɩɨɥɧɟɧɚ ɧɚ 72 ɫɬɪɚɧɢɰɚɯ, ɜɤɥɸ-

ɱɚɟɬ 4 ɬɚɛɥɢɰɵ, 23 ɪɢɫɭɧɤɚ, 5 ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 17 ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱ-

ɧɢɤɚ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɜɵɛɪɚɧ-

ɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɫɬɚɜɢɬɫɹ ɩɪɨɛɥɟɦɚ, ɰɟɥɶ ɢ ɡɚɞɚɱɢ.  

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, 

ɪɚɫɫɦɨɬɪɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɮɬɹɧɵɯ ɦɚɫɥɚɯ, ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ, 

ɪɚɫɤɪɵɜɚɟɬɫɹ ɩɨɧɹɬɢɟ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ.  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɬ ɞɨɩɭɫɤɚ ɢɯ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɨ ɬɟɨɪɢɬɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɦɟɯɚɧɢɡɦɚ ɫɬɚɪɟɧɢɹ 

ɫɦɚɡɤɢ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦɵ ɫɦɚɡɵɜɚɧɢɹ ɬɪɢɛɨɤɨɧɬɚɤɬɚ «ɤɨɥɟɫɨ-

ɪɟɥɶɫ». 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
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ȼȼȿȾȿɇɂȿ 

 

Ɉɫɧɨɜɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɨɣ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 

ɬɪɚɧɫɩɨɪɬ. ɉɟɪɟɜɨɡɤɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɟ ɞɚɧɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ, ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɡɚɧɢɦɚɸɬ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ. 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɟɠɟɝɨɞɧɨ ɩɟɪɟɜɨɡɢɬɫɹ ɨɤɨɥɨ 3,5 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɝɪɭ-

ɡɨɜ, ɤɚɤ ɜ ɩɪɟɞɟɥɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɬɚɤ ɢ ɡɚ ɟɟ ɝɪɚɧɢɰɚɦɢ. Ȼɨɥɟɟ 100 ɦɢɥ-

ɥɢɨɧɨɜ ɱɟɥɨɜɟɤ ɟɠɟɫɭɬɨɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɠ/ɞ ɬɪɚɧɫɩɨɪɬ, ɤɚɤ ɫɩɨɫɨɛ ɩɟɪɟɞɜɢɠɟ-

ɧɢɹ. Ʉ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɚɤ 

ɤɚɤ ɨɬ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ ɡɚɜɢɫɢɬ ɜɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ 

ɠɢɡɧɶ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ. Ɉɞɧɢɦ ɢɡ ɮɚɤɬɨɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɷɬɨɦɭ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɬɪɨɥɶ ɡɚ ɪɟɠɢɦɨɦ ɥɭɛɪɢ-

ɤɚɰɢɢ, ɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɭɬɢɥɢɡɚɰɢɹ.  

Ⱦɚɧɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨ-

ɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɹɜɥɹ-

ɟɬɫɹ ɢɡɧɚɲɢɜɚɧɢɟ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɨɟ ɜ 80% ɫɥɭɱɚɟɜ ɩɪɨɢɫɯɨɞɢɬ 

ɜɫɥɟɞɫɬɜɢɟ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢɥɢ ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɦɚɡɵɜɚɧɢɹ. ɂɡ ɷɬɨɝɨ ɫɥɟ-

ɞɭɟɬ, ɱɬɨ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɡɧɨɫɚ, ɜɵɡɜɚɧɧɨɝɨ 

ɬɪɟɧɢɟɦ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɨɟ ɯɨɡɹɣɫɬɜɨ ɟɠɟɝɨɞɧɨ ɩɨɬɪɟɛɥɹɟɬ ɫɨɬɧɢ ɬɵɫɹɱ ɪɚɡɥɢɱ-

ɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉɨɧɬɪɨɥɶ ɡɚ ɬɚɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɤɚɤ ɬɳɚɬɟɥɶɧɵɣ 

ɫɛɨɪ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɯ ɩɪɚɜɢɥɶɧɨɟ ɯɪɚɧɟɧɢɟ, ɪɟɝɟɧɟɪɚɰɢɹ ɢɥɢ ɩɟɪɟ-

ɞɚɱɚ ɧɚ ɭɬɢɥɢɡɚɰɢɸ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɐɟɥɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ. 

Ɂɚɞɚɱɢ: 

1) ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɨɛɳɢɦɢ ɫɜɟɞɟɧɢɹɦɢ ɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ; 
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2) ɢɡɭɱɢɬɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɩɨɪɹɞɤɚ ɞɨɩɭɫɤɚ ɢɯ 

ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɨ ɡɚɦɟɧɵ ɜ ɫɜɹɡɢ ɫɨ ɫɬɚɪɟɧɢɟɦ; 

3) ɨɰɟɧɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ ɧɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ ɪɟɥɶɫɨɫɦɚɡɵɜɚɧɢɹ; 

4) ɨɩɢɫɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

5) ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ. 
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1 Ɉɛщɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ 
 

Ɋɚɡɜɢɬɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-

ɧɢɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɫɟɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɜɵɲɟ-

ɧɢɟɦ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɞɢɡɟɥɶɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ, ɜɨɡɪɚɫɬɚɧɢɟɦ ɫɤɨɪɨ-

ɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ, ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɝɪɭɡɨɤ ɨɬ ɤɨɥɟɫɧɨɣ ɩɚɪɵ ɧɚ ɪɟɥɶɫɵ ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɭɡɥɨɜ ɬɪɟɧɢɹ ɛɟɡ ɩɨɥɧɨɣ ɡɚɦɟɧɵ ɫɦɚɡɤɢ. Ʌɨɤɨɦɨɬɢɜɧɵɟ ɢ 

ɜɚɝɨɧɧɵɟ ɞɟɩɨ, ɥɨɤɨɦɨɬɢɜɧɨ- ɢ ɜɚɝɨɧɨɪɟɦɨɧɬɧɵɟ ɡɚɜɨɞɵ ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɢɡɝɨ-

ɬɨɜɥɟɧɢɸ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɩɨɫɬɨɹɧɧɨ ɫɧɚɛɠɚɸɬɫɹ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ⱦɨɥɝɨɜɟɱɧɚɹ ɢ ɛɟɡɨɩɚɫɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ, ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɫɦɚɡɤɢ ɢ ɪɟ-

ɠɢɦɚ ɥɭɛɪɢɤɚɰɢɢ. 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɟɠɟɝɨɞɧɨ ɩɨɬɪɟɛɥɹɟɬ ɫɨɬɧɢ ɬɵɫɹɱ ɬɨɧɧ ɪɚɡ-

ɥɢɱɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢ ɷɬɨɦ ɩɨɫɬɨɹɧɧɨ ɭɥɭɱɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɦɚɫɟɥ 

ɢ ɫɦɚɡɨɤ, ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɧɨɜɵɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɩɪɢɫɚɞɤɢ, ɨɛɧɨɜɥɹɟɬɫɹ ɢ ɫɨ-

ɜɟɪɲɟɧɫɬɜɭɟɬɫɹ ɚɫɫɨɪɬɢɦɟɧɬ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɩɭ-

ɬɟɦ ɪɚɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ 

ɫɦɚɡɵɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɠɟɥɟɡɧɨɞɨ-

ɪɨɠɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɦɚɲɢɧ 

ɢ ɦɟɯɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɢɡɧɚɲɢɜɚɧɢɟ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɨɟ ɜ 80% ɫɥɭ-

ɱɚɟɜ ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɢɥɢ ɧɟɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɦɚɡɵɜɚɧɢɹ 

[1]. 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɪɟɞɫɬɜ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 40 ɦɢɥɥɢɚɪɞɨɜ ɪɭɛɥɟɣ ɜ ɝɨɞ, ɨɤɨɥɨ 6 ɦɢɥɥɢɨɧɨɜ ɪɚ-

ɛɨɬɧɢɤɨɜ ɡɚɧɹɬɵ ɪɟɦɨɧɬɨɦ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ 

ɨɛ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɥɨɝɢ-

ɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɟ. Ɉɬɪɚɛɨɬɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɲɢɪɟ. 
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Ɋɚɛɨɬɚ ɜ ɬɚɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɤɚɤ ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɥɭɠɛ 

ɫɦɚɡɨɱɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟ-

ɪɢɚɥɨɜ – ɦɟɬɚɥɥɨɩɥɚɤɢɪɭɸɳɢɯ (ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ ɦɟɬɚɥɥɫɨɞɟɪɠɚ-

ɳɢɟ ɩɪɢɫɚɞɤɢ), ɬɜɟɪɞɵɯ, ɦɚɝɧɢɬɧɵɯ ɢ ɫɚɦɨɫɦɚɡɵɜɚɸɳɢɯɫɹ, ɭɧɢɮɢɤɚɰɢɹ ɫɨɤɪɚ-

ɳɟɧɢɹ ɪɚɫɯɨɞɚ ɢ ɧɨɦɟɧɤɥɚɬɭɪɵ ɩɪɢɦɟɧɹɟɦɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɟɯɚɧɢɡɚ-

ɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɦɚɡɨɱɧɵɯ ɪɚɛɨɬ, ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ 

ɢ ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɫɛɨɪ ɢ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, ɨɛɭɱɟɧɢɟ ɫɩɟɰɢɚɥɢɫɬɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɫɨ ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɦɨɠɟɬ ɩɨɦɨɱɶ ɪɟɲɢɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 

ɩɪɨɛɥɟɦɵ. 

ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɪɟɧɢɹ, ɜɨɡɧɢɤɚɸ-

ɳɟɝɨ ɦɟɠɞɭ ɬɪɭɳɢɦɢɫɹ ɩɚɪɚɦɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɫɧɢɠɟɧɢɹ ɢɡɧɨɫɚ ɬɪɭ-

ɳɢɯɫɹ ɞɟɬɚɥɟɣ ɢ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɢɯ ɨɬ ɡɚɟɞɚɧɢɹ, ɬɚɤ ɤɚɤ ɛɟɡ ɷɬɨɝɨ ɧɟɥɶɡɹ ɩɨɜɵ-

ɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɭɡɥɨɜ ɬɪɟɧɢɹ ɥɸɛɵɯ ɦɟɯɚɧɢɡɦɨɜ [2]. ɑɟɦ 

ɥɭɱɲɟ ɩɨɞɨɛɪɚɧɨ ɦɚɫɥɨ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ ɞɜɢɝɚɬɟɥɹ ɢ ɞɪɭɝɢɯ ɬɪɭ-

ɳɢɯɫɹ ɞɟɬɚɥɟɣ, ɬɟɦ ɦɟɧɶɲɟ ɢɡɧɨɫ, ɢ ɛɨɥɶɲɟ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ. Ɇɚɫɥɨ ɯɨɪɨɲɨ 

ɨɯɥɚɠɞɚɟɬ ɞɟɬɚɥɢ, ɡɚɳɢɳɚɟɬ ɨɬ ɤɨɪɪɨɡɢɢ, ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɹɜɥɹɹɫɶ ɭɩɥɨɬɧɹ-

ɸɳɟɣ ɫɪɟɞɨɣ, ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɪɵɜɭ ɫɠɢɦɚɟɦɨɣ ɪɚɛɨɱɟɣ ɫɦɟɫɢ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨ-

ɪɚɧɢɹ ɢɡ ɰɢɥɢɧɞɪɚ ɜ ɤɚɪɬɟɪ ɞɜɢɝɚɬɟɥɹ. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɱɢɫɬɨɬɵ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢɡɧɨɫɚ ɭɡɥɨɜ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ ɢɡɞɟɥɢɹ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ; 

 ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɤɨɪɪɨɡɢɢ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɞɟɬɚɥɟɣ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɨɬɜɨɞ ɬɟɩɥɨɬɵ ɭɡɥɨɜ ɬɪɟɧɢɹ ɢ ɭɞɚɥɟɧɢɟ ɢɡ ɡɨɧɵ ɬɪɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɢɡ-

ɧɨɫɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɜɵɩɭɫɤɚɸɬɫɹ ɦɚɫɥɚ ɧɚ ɫɢɧɬɟɬɢɱɟ-

ɫɤɨɣ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢ-ɧɟɮɬɹɧɨɣ ɨɫɧɨɜɟ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ 

ɧɟɮɬɹɧɵɟ ɦɚɫɥɚ. 
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1.1 ɇɟɮɬɹɧɵɟ ɦɚɫɥɚ 
 

Ɉɫɧɨɜɧɵɦɢ ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɦɢ ɧɟɮɬɟɯɢɦɢɱɟ-

ɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ, ɹɜɥɹɸɬɫɹ ɦɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ ɢ ɫɦɚɡɤɢ, ɩɨɥɭɱɚɟɦɵɟ ɢɡ 

ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ. ɇɟɮɬɶ – ɦɚɫɥɹɧɢɫɬɚɹ ɠɢɞɤɨɫɬɶ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 

ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɜ ɨɫɧɨɜɧɨɦ ɢɯ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ – ɭɝɥɟɪɨɞɚ (84 – 87 %) ɢ ɜɨɞɨɪɨɞɚ 

(12 – 14%). ȼ ɯɢɦɢɢ ɷɬɨ ɧɚɡɵɜɚɟɬɫɹ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ. Ʉɪɨɦɟ ɷɬɨɝɨ ɜ ɧɟɮɬɢ ɫɨɞɟɪ-

ɠɢɬɫɹ 0,1 – 1, 4% ɤɢɫɥɨɪɨɞɚ, 0,5 – 5 % ɫɟɪɵ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ. ɇɟɮɬɶ ɩɨ ɫɜɨɟɦɭ 

ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɠɢɞɤɨɫɬɶɸ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɟ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ ɨɱɟɧɶ ɲɢɪɨɤɢ. ɉɨɦɢɦɨ 

ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɢ ɨɧɢ ɫɥɭɠɚɬ ɪɚɛɨɱɢɦɢ ɠɢɞɤɨɫɬɹɦɢ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɟɪɟɞɚ-

ɱɚɯ, ɫɨɡɞɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢɡɨɥɹɰɢɸ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɢ ɦɚɫ-

ɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ, ɫɧɢɠɚɸɬ ɜɢɛɪɚɰɢɸ ɢ ɲɭɦ. ɇɟɮɬɹɧɵɟ ɦɚɫɥɚ ɹɜɥɹɸɬɫɹ ɨɫ-

ɧɨɜɚɦɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ, ɫɦɚɡɨɱɧɨ-ɨɯɥɚɠɞɚɸɳɢɯ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɯ ɫɪɟɞ, ɫɵɪɶɟɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɫɚɞɨɤ [4]. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɵɯ ɦɚ-

ɫɟɥ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɨɛɪɚɡɢɟ ɫɵɪɶɟɜɵɯ ɢɫɬɨɱɧɢɤɨɜ – ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɩɨ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ. ɇɟɮɬɶ ɪɚɡɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɞɚɠɟ ɨɞɧɨɝɨ ɦɟ-

ɫɬɨɪɨɠɞɟɧɢɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɤɜɚɠɢɧ ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɂɦɟɧɧɨ ɫɨɫɬɚɜ 

ɧɟɮɬɢ ɨɩɪɟɞɟɥɹɟɬ ɫɯɟɦɭ ɟɟ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɦɚɫɟɥ. Ɇɚɫɥɚ ɨɞɧɨɣ ɦɚɪɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɧɟɮɬɢ ɪɚɡɧɵɯ ɦɟɫɬɨ-

ɪɨɠɞɟɧɢɣ, ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ ɫɨɫɬɚɜɭ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ 

ɜɥɢɹɧɢɟ ɤɚɤ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɚɦɢɯ ɦɚɫɟɥ, ɬɚɤ ɢ ɧɚ ɫɜɨɣɫɬɜɚ ɩɪɨ-

ɞɭɤɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɧɚ ɢɯ ɨɫɧɨɜɟ. 

Ɉɛɵɱɧɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɫɥɨ ɜɵɩɨɥɧɹɟɬ ɨɞɧɭ ɢɞɢ ɞɜɟ ɤɚɤɢɯ-ɥɢɛɨ 

ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɉɨɷɬɨɦɭ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɵɪɚɛɚ-

ɬɵɜɚɸɬ ɦɚɫɥɚ, ɢɦɟɸɳɢɟ ɨɩɪɟɞɟɥёɧɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜ ɷɬɨɣ ɨɛ-

ɥɚɫɬɢ ɧɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ. 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɟɥ ɫɭɳɟɫɬɜɭɟɬ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɪɚɡɧɵɦ 

ɩɪɢɧɰɢɩɚɦ. 
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Пɨ ɫɩɨɫɨɛɭ ɩɨɥɭɱɟɧɢɹ. ɉɪɢ ɫɨɜɪɟɦɟɧɧɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɪɚɡɜɢɬɢɹ ɢɡ 

ɧɟɮɬɢ ɩɨɥɭɱɚɸɬ ɦɧɨɠɟɫɬɜɨ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ: ɫɩɢɪɬ, ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ, ɤɚɭɱɭɤ ɚɰɟɬɨɧ, ɛɟɧɡɨɥ, ɝɥɢɰɟɪɢɧ, ɜɡɪɵɜɱɚɬɵɟ ɜɟɳɟɫɬɜɚ, ɤɪɚɫɤɢ, ɥɟɤɚɪ-

ɫɬɜɚ, ɞɭɯɢ, ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ, ɩɚɪɚɮɢɧ, ɧɚɮɬɚɥɢɧ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. Ɉɞɧɚɤɨ 95 – 

97% ɞɨɛɵɜɚɟɦɨɣ ɧɟɮɬɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜ 

ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɉɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɢ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɡɞɟɥɟɧɢɢ 

(ɪɚɡɝɨɧɤɟ) ɧɟɮɬɢ ɧɚ ɮɪɚɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-

ɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɚ ɬɨɥɶɤɨ ɢɡ ɨɛɳɟɣ ɫɦɟɫɢ ɜɵɞɟɥɹɸɬɫɹ ɨɬɞɟɥɶ-

ɧɵɟ ɝɪɭɩɩɵ – ɮɪɚɤɰɢɢ. Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɮɪɚɤɰɢɢ ɨɫɧɨɜɚɧɨ ɧɚ ɬɨɦ, ɱɬɨ ɭɝɥɟɜɨɞɨ-

ɪɨɞɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɧɟɮɬɢ ɢɦɟɸɬ ɪɚɡɥɢɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɤɢɩɟɧɢɹ. 

ɉɪɢ ɪɚɡɝɨɧɤɟ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɢɡ ɧɟɮɬɢ ɨɬɝɨɧɹɸɬɫɹ ɛɟɧɡɢɧɨɜɵɟ, 

ɥɢɝɪɨɢɧɨɜɵɟ, ɤɟɪɨɫɢɧɨɜɵɟ ɢ ɝɚɡɨɣɥɟɜɵɟ ɮɪɚɤɰɢɢ; ɨɫɬɚɬɨɤ ɨɬ ɩɟɪɟɝɨɧɤɢ ɧɚɡɵɜɚ-

ɟɬɫɹ ɦɚɡɭɬɨɦ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɫɟɥ. Ɇɚɡɭɬ ɩɨɫɥɟ ɩɨɞɨ-

ɝɪɟɜɚ ɩɟɪɟɝɨɧɹɟɬɫɹ ɜ ɬɪɭɛɱɚɬɵɯ ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. ɉɪɢ ɷɬɨɦ ɩɚɪɵ ɦɚɡɭɬɚ ɜ 

ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɟ ɬɚɤɠɟ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɮɪɚɤɰɢɢ, ɧɨ ɬɨɥɶɤɨ ɫ ɬɨɣ ɪɚɡ-

ɧɢɰɟɣ, ɱɬɨ ɡɞɟɫɶ ɤɨɥɨɧɧɚ ɪɚɛɨɬɚɟɬ ɩɨɞ ɜɚɤɭɭɦɨɦ, ɚ ɧɟ ɩɨɞ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟ-

ɧɢɢ. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɦɚɡɭɬɚ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɜ ɤɨɥɨɧɧɟ ɜ ɧɚɱɚɥɟ ɩɨɥɭɱɚɸɬ 

ɜɟɪɟɬɟɧɧɵɣ ɞɢɫɬɢɥɥɹɬ, ɡɚɬɟɦ ɦɚɲɢɧɧɵɣ, ɚɜɬɨɥɨɜɵɣ ɢ ɰɢɥɢɧɞɪɨɜɵɣ. ɉɨɫɥɟ ɩɟ-

ɪɟɝɨɧɤɢ ɦɚɡɭɬɚ ɜ ɨɫɬɚɬɤɟ ɩɨɥɭɱɚɟɬɫɹ ɬɹɠɟɥɵɣ ɦɚɫɥɹɧɵɣ ɤɨɧɰɟɧɬɪɚɬ – ɝɭɞɪɨɧ ɢ 

ɩɨɥɭɝɭɞɪɨɧ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɩɨɥɭɮɚɛɪɢɤɚɬɚɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ. 

ɉɨɥɭɱɟɧɧɵɟ ɩɪɢ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɟ ɦɚɫɥɹɧɵɟ ɞɢɫɬɢɥɥɹɬɵ – ɷɬɨ ɟɳɟ ɧɟ ɦɚɫɥɚ, 

ɚ ɥɢɲɶ ɩɨɥɭɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ, ɤɪɨɦɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɪɚɡɥɢɱɧɵɟ ɚɫ-

ɮɚɥɶɬɨɫɦɨɥɢɫɬɵɟ ɜɟɳɟɫɬɜɚ, ɧɚɮɬɟɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢ ɩɪɨɱɢɟ ɜɪɟɞɧɵɟ ɩɪɢɦɟɫɢ, 

ɭɯɭɞɲɚɸɳɢɟ ɤɚɱɟɫɬɜɨ ɦɚɫɥɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɫɥɚ ɩɨ ɫɩɨɫɨɛɭ ɩɨɥɭɱɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

 ɞɢɫɬɢɥɥɹɬɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɨɱɢɫɬɤɨɣ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɜɚɤɭɭɦɧɨɣ ɩɟ-

ɪɟɝɨɧɤɢ ɦɚɡɭɬɚ; 

 ɨɫɬɚɬɨɱɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɭɞɪɨɧɚ; 

 ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫɦɟɲɟɧɢɟɦ ɪɚɡɥɢɱɧɵɦ ɦɚɫɟɥ; 
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 ɡɚɝɭɳɟɧɧɵɟ ɦɚɫɥɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɜɜɟɞɟɧɢɟɦ ɩɨɥɢ-

ɦɟɪɧɵɯ ɩɪɢɫɚɞɨɤ. 

Пɨ ɫɩɨɫɨɛɭ ɨɱɢɫɬɤɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɚɝɟɧɬɨɜ ɦɚɫɥɚ ɦɨ-

ɝɭɬ ɛɵɬɶ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɣ, ɤɢɫɥɨɬɧɨ-ɤɨɧɬɚɤɬɧɨɣ, ɫɟɥɟɤɬɢɜɧɨɣ, ɚɞɫɨɪɛɰɢɨɧ-

ɧɨɣ ɨɱɢɫɬɨɤ ɢ ɦɚɫɥɚ ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɝɢɞɪɨɨɱɢɫɬɤɢ, ɝɢɞɪɨɤɪɟ-

ɤɢɧɝɚ ɢ ɝɢɞɪɨɢɡɨɦɟɪɚɰɢ). 

ɉɪɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɤɟ ɦɚɫɥɨ ɨɛɪɚɛɚɬɵɜɚɸɬ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ, ɩɪɢ 

ɷɬɨɦ ɚɫɮɚɥɶɬɨɫɦɨɥɢɫɬɵɟ ɢ ɞɪɭɝɢɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɫɬɭɩɚɹ ɜ ɯɢɦɢɱɟɫɤɭɸ ɪɟ-

ɚɤɰɢɸ ɫ ɫɟɪɧɨɣ ɤɢɫɥɨɬɨɣ, ɨɛɪɚɡɭɸɬ ɫɦɨɥɢɫɬɭɸ ɝɭɫɬɭɸ ɦɚɫɫɭ, ɧɚɡɵɜɚɟɦɭɸ ɤɢɫ-

ɥɵɦ ɝɭɞɪɨɧɨɦ, ɤɨɬɨɪɚɹ ɨɫɚɠɞɚɟɬɫɹ ɧɚ ɞɧɨ ɦɟɲɚɥɤɢ, ɚ ɡɚɬɟɦ ɭɞɚɥɹɟɬɫɹ.  

ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɦɚɫɟɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɪɚɛɨɬɤɟ ɦɚɫɥɚ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ (ɩɪɨɩɚɧɨɦ, ɮɟɧɨɥɨɦ, ɮɨɪɮɭɪɨɥɨɦ), ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɫɜɨɣ-

ɫɬɜɨɦ ɢɡɜɥɟɤɚɬɶ ɜɪɟɞɧɵɟ ɩɪɢɦɟɫɢ, ɧɟ ɭɧɢɱɬɨɠɚɹ ɰɟɧɧɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 

ɦɚɫɥɚ. 

ɉɨɫɥɟ ɨɱɢɫɬɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ ɭɞɚɥɹɸɬɫɹ ɜɪɟɞɧɵɟ ɩɪɢɦɟɫɢ, ɝɨɬɨɜɵɦ 

ɦɚɫɥɚɦ ɩɪɢɞɚɸɬ ɧɭɠɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. 

Пɨ ɧɚɡɧɚɱɟɧɢɸ. ȼɵɞɟɥɹɸɬ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ ɦɚɫɟɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – ɫɦɚɡɨɱɧɵɟ, ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ, ɷɥɟɤɬɪɨɢɡɨɥɹɰɢ-

ɨɧɧɵɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɜɚɤɭɭɦɧɵɟ, ɦɟɞɢɰɢɧɫɤɢɟ ɢ ɩɚɪɮɸ-

ɦɟɪɧɵɟ (ɛɟɥɵɟ). 

ɇɟɤɨɬɨɪɵɟ ɢɡ ɷɬɢɯ ɝɪɭɩɩ ɞɟɥɹɬɫɹ ɟɳɟ ɧɚ ɩɨɞɝɪɭɩɩɵ ɩɨ ɛɨɥɟɟ ɭɡɤɢɦ ɨɛɥɚ-

ɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɢɥɢ ɩɨɞɝɪɭɩɩɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟ-

ɧɢɹ ɢ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɢɦɟɸɬɫɹ ɫɜɨɢ ɯɚɪɚɤɬɟɪɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ. Ɍɚɤ, 

ɞɥɹ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɫɟɥ ɜɚɠɧɟɣɲɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɹɜɥɹɸɬɫɹ ɝɚɡɨɫɬɨɣɤɨɫɬɶ ɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɬɟɪɢ, ɤɨɬɨɪɵɟ ɧɟ ɢɝɪɚɸɬ ɪɨɥɢ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ. Ⱦɥɹ ɧɢɯ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɹɜɥɹ-

ɸɬɫɹ ɦɨɸɳɢɟ ɫɜɨɣɫɬɜɚ. Ⱦɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɪɟɡɢɧɨ-

ɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ, ɨɱɟɧɶ ɜɚɠɧɚ ɯɨɪɨɲɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɧɢɦɢ, ɬɨ ɟɫɬɶ ɨɧɢ ɧɟ 

ɞɨɥɠɧɵ ɜɵɡɵɜɚɬɶ ɪɚɫɬɜɨɪɟɧɢɹ ɢɥɢ ɧɚɛɭɯɚɧɢɹ ɪɟɡɢɧ. ɇɚɢɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɨ ɩɪɨ-
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ɢɡɜɨɞɫɬɜɭ ɫɪɟɞɢ ɦɚɫɟɥ ɡɚɧɢɦɚɸɬ ɫɦɚɡɨɱɧɵɟ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚ ɦɨɬɨɪ-

ɧɵɟ, ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ ɢ ɩɪɢɛɨɪɧɵɟ. ȼ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɢɥɢ ɩɨɞɝɪɭɩɩɟ ɢɦɟɟɬɫɹ 

ɦɧɨɠɟɫɬɜɨ ɦɚɪɨɤ ɦɚɫɟɥ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɚɱɟɫɬɜɚ, ɫɩɨɫɨ-

ɛɚɦɢ ɩɨɥɭɱɟɧɢɹ, ɧɚɥɢɱɢɟɦ ɩɪɢɫɚɞɨɤ ɢ ɬɚɤ ɞɚɥɟɟ.  

Ʉɚɱɟɫɬɜɨ ɛɚɡɨɜɵɯ ɦɚɫɟɥ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ. ɂɦɟɧɧɨ ɨɧɢ ɨɩɪɟɞɟ-

ɥɹɸɬ ɬɚɤɢɟ ɜɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɜɚɪɧɵɯ ɦɚɫɟɥ, ɤɚɤ ɢɫɩɚɪɹɟɦɨɫɬɶ, ɜɵɫɨɤɨ-

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɩɨɞɜɢɠɧɨɫɬɶ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɬɚɤ ɞɚɥɟɟ. 

Ȼɚɡɨɜɵɟ ɦɚɫɥɚ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ: 

 ɩɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ; 

 ɫɵɪɶɟɜɨɣ ɩɪɢɪɨɞɟ ɦɚɫɥɚ (ɦɚɫɥɚ ɩɚɪɚɮɢɧɨɜɨɝɨ ɢ ɧɚɮɬɟɧɨɜɨɝɨ ɨɫɧɨɜɚ-

ɧɢɹ); 

 ɫɩɨɫɨɛɭ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɛɚɡɨɜɵɦ ɦɚɫɥɚɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ 

ɢɯ ɥɟɝɢɪɭɸɬ (ɪɚɡɛɚɜɥɹɸɬ) ɩɪɢɫɚɞɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫ-

ɧɨɜɧɵɟ ɬɢɩɵ: 

 ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ, ɩɨɜɵɲɚɸɳɢɟ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɦɚɫɟɥ; 

 ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ, ɡɚɳɢɳɚɸɳɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɤɨɪɪɨ-

ɡɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɤɢɫɥɨɪɨɞɨ- ɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɩɪɨɞɭɤɬɨɜ, ɢ ɜɥɚɝɢ; 

 ɦɨɸɳɟ-ɞɢɫɩɟɪɝɢɪɭɸɳɢɟ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɫɧɢɠɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɩɪɨ-

ɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ; 

 ɭɥɭɱɲɚɸɳɢɟ ɫɦɚɡɨɱɧɵɟ ɫɜɨɣɫɬɜɚ (ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ, ɚɧɬɢɮɪɢɤɰɢɨɧ-

ɧɵɟ); 

 ɞɟɩɪɟɫɫɨɪɧɵɟ, ɩɨɧɢɠɚɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɫɬɵɜɚɧɢɹ ɦɚɫɟɥ; 

 ɜɹɡɤɨɫɬɧɵɟ ɢɥɢ ɡɚɝɭɳɚɸɳɢɟ, ɭɥɭɱɲɚɸɳɢɟ ɜɹɡɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɟ 

ɫɜɨɣɫɬɜɚ ɦɚɫɟɥ; 

 ɚɧɬɢɩɟɧɧɵɟ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɜɫɩɟɧɢɜɚɧɢɟ ɦɚɫɟɥ. 
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ɉɨ ɨɛɥɚɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ ɦɚɫɥɚ ɞɟɥɹɬɫɹ ɧɚ: ɦɨɬɨɪɧɵɟ – ɞɥɹ ɚɜɢɚɰɢɨɧɧɵɯ, 

ɝɚɡɨɬɪɭɛɢɧɧɵɯ, ɤɚɪɛɸɪɚɬɨɪɧɵɯ ɢ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ; ɫɩɟɰɢɚɥɶɧɵɟ – ɬɭɪɛɢɧ-

ɧɵɟ, ɤɨɦɩɪɟɫɫɨɪɧɵɟ, ɰɢɥɢɧɞɪɨɜɵɟ ɢ ɢɡɨɥɹɰɢɨɧɧɵɟ; ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɞɥɹ ɝɢɞɪɨɩɟɪɟɞɚɱ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɨɛɴɟɦɧɵɯ ɩɪɢɜɨɞɨɜ; ɦɚ-

ɲɢɧɧɵɟ; ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Мɨɬɨɪɧɵɟ ɦɚɫɥɚ. ȼ ɝɪɭɩɩɟ ɫɦɚɡɨɱɧɵɯ ɦɚɫɟɥ ɨɧɢ ɡɚɧɢɦɚɸɬ ɧɚɢɛɨɥɶɲɢɣ 

ɨɛɴɟɦ, ɞɨ 60%. ɗɬɨ ɟɞɢɧɫɬɜɟɧɧɵɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɦɚɫɥɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɨ-

ɬɚɧɚ ɢ ɫ 1974 ɝɨɞɚ ɜɜɟɞɟɧɚ ɝɨɫɬɢɪɨɜɚɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. ɗɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ 

ɹɜɥɹɟɬɫɹ ȽɈɋɌ 17479 – 72. Ɉɧɚ ɜɤɥɸɱɚɟɬ ɦɚɫɥɚ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɪɚɡɥɢɱɧɵɯ ɞɜɢ-

ɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ – ɚɜɬɨɦɨɛɢɥɶɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɪɟɱɧɵɯ ɫɭɞɨɜ, ɚɜɢɚɰɢɨɧɧɵɯ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɚɧɚɥɨɝɢɱɧɚ ɡɚɪɭ-

ɛɟɠɧɨɣ API ɢ SAE. Ɉɧɚ ɞɟɥɢɬ ɦɚɫɥɚ ɩɨ ɢɯ ɜɹɡɤɨɫɬɢ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟ-

ɧɢɹ. 

Ɇɨɬɨɪɧɵɟ ɦɚɫɥɚ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɦɚɡɤɢ ɩɨɪɲɧɟɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧ-

ɧɟɝɨ ɫɝɨɪɚɧɢɹ. ɉɨ ɫɩɨɫɨɛɭ ɩɨɥɭɱɟɧɢɹ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɞɢɫɬɢɥɥɹɬɧɵɦɢ, ɨɫɬɚɬɨɱ-

ɧɵɦɢ, ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɧɵɦɢ ɢ ɡɚɝɭɳɟɧɧɵɦɢ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɢ ɦɚɫɥɚ ɫɟɥɟɤɬɢɜɧɨɣ 

ɨɱɢɫɬɤɢ, ɛɨɥɶɲɢɧɫɬɜɨ ɫɨɞɟɪɠɢɬ ɩɪɢɫɚɞɤɢ. Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ 

ɢɫɩɨɥɶɡɭɸɬ ɛɚɡɨɜɵɟ ɦɚɫɥɚ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ (ɨɬ Ɇ-6 ɞɨ Ɇ-20), ɜɵɫɨɤɨɢɧ-

ɞɟɤɫɧɵɟ ɦɚɫɥɚ ɢɡ ɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ (ACB-6, ACB-10). Ɇɨɬɨɪɧɵɟ ɦɚɫɥɚ ɫɨɞɟɪɠɚɬ 

ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɩɪɢɫɚɞɨɤ – ɦɨɸɳɟ-ɞɢɫɩɟɪɝɢɪɭɸɳɢɟ, ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ, ɞɟ-

ɩɪɟɫɫɨɪɧɵɟ. 

Ɇɚɫɥɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɫɦɚɡɤɭ ɜɫɟɯ ɭɡɥɨɜ ɬɪɟɧɢɹ ɢ ɚɝɪɟɝɚ-

ɬɨɜ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -50 ℃ ɞɨ 150 ℃ ɢ ɞɚɠɟ ɜɵɲɟ. 

Иɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ. ɗɬɨ ɛɨɥɶɲɚɹ ɝɪɭɩɩɚ ɦɚɫɟɥ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚ-

ɱɟɧɵ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ. ɂɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 30% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚɟɦɵɯ 

ɦɚɫɟɥ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟɬ ɤɚɤɨɣ-ɥɢɛɨ ɬɟɯɧɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧ-

ɧɨɣ ɢ ɨɛɳɟɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɢɯ ɞɟɥɹɬ ɩɨ ɨɛɥɚɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ – ɦɚɫɥɚ ɨɛɳɟɝɨ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
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ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ. Ⱦɨ ɷɬɨɝɨ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ 

ɦɚɫɥɚ ɞɟɥɢɥɢ ɩɨ ɜɹɡɤɨɫɬɢ, ɩɨ ɢɫɯɨɞɧɨɦɭ ɫɵɪɶɸ ɢ ɩɨ ɫɩɨɫɨɛɭ ɨɱɢɫɬɤɢ. 

Иɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ ɨɛщɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɚɪ ɬɪɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɢ ɬɹɠɟɥɨɧɚɝɪɭɠɟɧɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɫɪɟɞɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɦɟɬɚɥɥɨɪɟɠɭɳɢɟ, ɞɟɪɟɜɨ-

ɨɛɪɚɛɚɬɵɜɚɸɳɢɟ, ɰɢɥɢɧɞɪɵ, ɪɟɞɭɤɬɨɪɵ, ɩɪɟɫɫɵ ɢ ɬɚɤ ɞɚɥɟɟ). ȼɹɡɤɨɫɬɶ ɦɚɫɟɥ ɢɡ-

ɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ (ɨɬ 3,4 ɞɨ 190 ˏˏଶ/˔ ɩɪɢ 50 ℃), ɨɧɢ ɦɨɝɭɬ ɫɨɞɟɪ-

ɠɚɬɶ ɩɪɢɫɚɞɤɢ, ɢɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ ɫɟɪɧɢɫɬɨɣ ɢɥɢ ɦɚɥɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ. 

ɗɬɢ ɦɚɫɥɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɥɚɫɬɶɸ 

ɢɯ ɩɪɢɦɟɧɟɧɢɹ. ɗɬɨ ɦɚɫɥɚ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɛɟɡ ɩɪɢɫɚɞɨɤ. Ʉ ɧɢɦ ɧɟ ɩɪɟɞɴɹɜ-

ɥɹɟɬɫɹ ɨɫɨɛɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɦɢɧɟɪɚɥɶɧɨɣ ɩɪɢɪɨɞɨɣ ɦɚɫɟɥ ɢ ɦɨɝɭɬ ɛɵɬɶ ɞɢɫɬɢɥɥɹɬɧɵɦɢ, ɨɫɬɚɬɨɱɧɵɦɢ ɢɥɢ ɢɯ 

ɫɦɟɫɶɸ. ɉɪɢɧɹɬɚ ɟɞɢɧɚɹ ɦɚɪɤɢɪɨɜɤɚ ɦɚɫɟɥ, ɧɚɩɪɢɦɟɪ, ɂ-20Ⱥ ɢɥɢ ɂ-50Ⱥ. 

Ɉɬɞɟɥɶɧɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ ɦɚɫɥɚ, ɩɨɥɭɱɟɧɧɵɟ щɟɥɨɱɧɨɣ ɨɱɢɫɬɤɨɣ. ȼ 

ɧɚɲɟɣ ɫɬɪɚɧɟ ɜɵɩɭɫɤɚɸɬɫɹ ɞɜɟ ɦɚɪɤɢ ɜɵɳɟɥɨɱɟɧɧɵɯ ɦɚɫɟɥ ɫ ɜɹɡɤɨɫɬɶɸ ɩɪɢ 

50 ℃ 20 ɢ 45 ˏˏଶ/ɫ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɡɥɚɯ 

ɹɜɥɹɟɬɫɹ ɭɠɟɫɬɨɱɟɧɢɟ ɭɫɥɨɜɢɣ ɩɨ ɪɚɛɨɱɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ (ɪɚɧɟɟ 40 – 60 ℃, ɬɟ-

ɩɟɪɶ ɞɨ 100 ℃), ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɫɬɨɣɤɨɫɬɶ ɤ ɨɤɢɫɥɟɧɢɸ ɜ ɬɟɱɟɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɱɚɫɨɜ ɪɚɛɨɬɵ. Ɇɚɫɥɚ ɛɟɡ ɩɪɢɫɚɞɨɤ ɷɬɢ ɭɫɥɨɜɢɹ ɧɟ ɜɵɞɟɪɠɢ-

ɜɚɸɬ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɨɫɜɨɟɧɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶ-

ɲɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɥɟɝɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɧɢɯ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɫɚɞɤɢ ɚɧɬɢɨɤɢɫ-

ɥɢɬɟɥɶɧɵɟ – ɢɨɧɨɥ ɢ ɮɟɧɢɥɧɚɮɬɢɥɚɦɢɧ, ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɵɟ – ɫɭɥɶɮɨɧɚɬɵ 

ɤɚɥɶɰɢɹ, ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ – ɫɟɪɭ, ɯɥɨɪ ɢ ɮɨɫɮɨɪɫɨɞɟɪɠɚɳɢɟ. 

ȼ ɚɫɫɨɪɬɢɦɟɧɬɟ ɥɟɝɢɪɨɜɚɧɧɵɯ ɦɚɫɟɥ ɢɦɟɸɬɫɹ ɦɚɫɥɚ ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ-

ɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɇɚɪɤɢɪɨɜɤɚ ɦɚɫɟɥ ɩɪɢɧɹɬɚ ɩɨ ɛɭɤɜɟɧɧɵɦ ɢɧɞɟɤɫɚɦ, ɨɛɨɡɧɚɱɚ-

ɸɳɢɦ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ (ɂȽɉ – ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ, ɂɊɉ – 

ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɪɟɞɭɤɬɨɪɧɨɟ, ɂɐɉ – ɢɧɞɭɫɬɪɢɚɥɶɧɨɟ ɞɥɹ ɰɟɩɟɣ ɢ ɬ.ɞ.). 
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Ʉ ɢɧɞɭɫɬɪɢɚɥɶɧɵɦ ɬɚɤɠɟ ɨɬɧɨɫɹɬ ɦɚɫɥɚ ɞɥɹ ɩɪɨɤɚɬɧɵɯ ɫɬɚɧɤɨɜ, ɨɛɨɪɭɞɨ-

ɜɚɧɧɵɯ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɫɦɚɡɤɢ. 

Мɚɫɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɬɚɤɠɟ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ. 

ɐɢɥɢɧɞɪɨɜɵɟ ɦɚɫɥɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ ɝɨɪɹɱɢɯ ɱɚɫɬɟɣ ɩɚɪɨɜɵɯ ɦɚ-

ɲɢɧ. Ɇɚɫɥɚ ɞɨɥɠɧɵ ɯɨɪɨɲɨ ɪɚɫɩɵɥɹɬɶɫɹ, ɧɟ ɨɛɪɚɡɨɜɵɜɚɬɶ ɧɚɝɚɪɚ, ɬɨ ɟɫɬɶ ɛɵɬɶ 

ɫɬɨɣɤɢɦɢ ɤ ɨɤɢɫɥɟɧɢɸ. ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɡɚɜɢɫɢɬ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɦɚɫɟɥ – 

ɩɪɢɪɨɞɵ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɫɩɨɫɨɛɚ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ. ɐɢɥɢɧɞɪɨɜɵɟ ɦɚɫɥɚ ɞɟɥɹɬ 

ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

 ɞɥɹ ɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɵɳɟɧɧɵɦ ɩɚɪɨɦ; 

 ɞɥɹ ɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɩɟɪɟɝɪɟɬɵɦ ɩɚɪɨɦ. 

Ɇɚɫɥɚ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɪɚɛɨɬɚɸɬ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɢɯ ɭɫɥɨɜɢɹɯ – ɞɚɜɥɟ-

ɧɢɟ ɞɨ 1,6 Ɇɩɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨ 200℃. ȼɚɠɧɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣ-

ɫɬɜɚɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ ɧɟɫɦɵɜɚɟɦɨɫɬɶ ɦɚɫɟɥ ɤɨɧɞɟɧɫɚɬɨɦ. Ɍɚɤɢɦ ɫɜɨɣɫɬɜɨɦ ɨɛ-

ɥɚɞɚɸɬ ɧɟɨɱɢɳɟɧɧɵɟ ɨɫɬɚɬɨɱɧɵɟ ɦɚɫɥɚ, ɨɞɧɚɤɨ ɨɧɢ ɢɦɟɸɬ ɫɤɥɨɧɧɨɫɬɶ ɤ ɨɛɪɚɡɨ-

ɜɚɧɢɸ ɷɦɭɥɶɫɢɣ, ɱɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɞɟɮɨɪɦɚɰɢɸ ɫɬɟɧɨɤ ɤɨɬɥɨɜ. ɉɨɷɬɨɦɭ ɡɞɟɫɶ 

ɢɫɩɨɥɶɡɭɸɬ ɥɟɝɤɢɟ ɞɢɫɬɢɥɥɹɬɧɵɟ ɦɚɫɥɚ, ɩɨɥɭɱɟɧɧɵɟ ɤɢɫɥɨɬɧɨɣ ɢɥɢ ɳɟɥɨɱɧɨɣ 

ɨɱɢɫɬɤɨɣ. 

Ʉ ɦɚɫɥɚɦ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɱɬɨ 

ɫɜɹɡɚɧɨ ɫ ɠɟɫɬɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɤɨɧɬɚɤɬ ɫ ɩɟɪɟɝɪɟɬɵɦ ɩɚɪɨɦ ɩɪɢ 

350 – 400℃. Ɉɧɢ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɫɩɵɲɤɢ (ɜɵɲɟ 300℃) 

ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɹɡɤɨɫɬɶɸ. Ɍɹɠɟɥɵɟ ɰɢɥɢɧɞɪɨɜɵɟ ɦɚɫɥɚ ɦɚɪɤɢ 38 ɢ 52 ɩɨɥɭɱɚɸɬ 

ɢɡ ɧɟɮɬɢ, ɫɬɚɜɲɟɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɧɢɤɚɥɶɧɨɣ – ɥɟɝɤɚɹ ɛɚɥɚɯɚɧɫɤɚɹ ɢ ɷɦɛɚ-

ɧɨɜɫɤɚɹ. 

ȼɚɤɭɭɦɧɵɟ ɦɚɫɥɚ ɩɪɢɦɟɧɹɸɬ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɜɚɤɭɭɦɧɵɯ 

ɧɚɫɨɫɨɜ. ɗɬɢ ɦɚɫɥɚ ɨɬɥɢɱɚɸɬɫɹ ɭɡɤɢɦ ɮɪɚɤɰɢɨɧɧɵɦ ɫɨɫɬɚɜɨɦ, ɜɵɫɨɤɨɣ ɫɬɟɩɟ-

ɧɶɸ ɨɱɢɫɬɤɢ, ɬɚɤ ɤɚɤ ɢɯ ɩɨɥɭɱɚɸɬ ɪɚɡɝɨɧɤɨɣ ɬɨɜɚɪɧɵɯ ɦɚɫɟɥ. 

ɂɧɞɭɫɬɪɢɚɥɶɧɵɟ ɦɚɫɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜɤɥɸɱɚɸɬ ɬɚɤɠɟ ɧɟɮɬɹ-

ɧɵɟ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɫɥɚ ɫ ɩɪɢɫɚɞɤɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɭɡɤɢɯ ɨɛɥɚɫɬɹɯ ɢɥɢ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹ. Ɇɚɫɥɚ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ ɰɟɩɟɣ ɩɨɞ-

ɜɟɫɧɵɯ ɤɨɧɜɟɣɟɪɨɜ (ɂɐɉ), ɞɥɹ ɫɦɚɡɤɢ ɦɚɫɥɹɧɵɦ ɬɭɦɚɧɨɦ (ɂɆɌ-200). 
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Ⱥɫɫɨɪɬɢɦɟɧɬ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ 

ɦɚɪɤɚɦɢ, ɬɚɤ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɠɟ ɦɚɫɥɚ, 

ɨɬɧɟɫɟɧɧɵɟ ɩɨ ɨɫɧɨɜɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɤ ɦɨɬɨɪɧɵɦ ɢ ɞɪɭɝɢɦ ɝɪɭɩɩɚɦ. 

Тɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɦɚɫɥɚ. ɗɬɢ ɦɚɫɥɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ ɡɭɛɱɚ-

ɬɵɯ ɩɟɪɟɞɚɱ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ (ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ, ɤɨɧɢɱɟɫɤɢɯ, ɱɟɪɜɹɱɧɵɯ). ɇɚ ɢɯ 

ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 5% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɫɟɥ. Ɋɚɛɨɬɚ ɦɚɫɥɚ 

ɜ ɭɡɥɚɯ ɬɪɚɧɫɦɢɫɫɢɣ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ. ɍɫɥɨɜɢɹ ɬɪɟɧɢɹ ɡɞɟɫɶ ɛɨɥɟɟ ɧɚɩɪɹ-

ɠɟɧɧɵɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɚɯ, ɬɚɤ ɤɚɤ ɩɪɟɨɛɥɚɞɚɟɬ ɝɪɚɧɢɱɧɵɣ ɪɟɠɢɦ ɬɪɟ-

ɧɢɹ. Ɇɚɫɥɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɥɢɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 

-50 ɞɨ 150℃ ɢ ɜɵɩɨɥɧɹɬɶ ɰɟɥɵɣ ɪɹɞ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ, ɱɚɫɬɨ ɩɪɨɬɢɜɨɪɟɱɢɜɵɯ. 

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɜɵɩɭɫɤɚɸɬ ɨɤɨɥɨ 15 ɦɚɪɨɤ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɦɚɫɟɥ, ɤɨɬɨ-

ɪɵɟ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:  

 ɛɟɡ ɩɪɢɫɚɞɨɤ ɢɥɢ ɫ ɯɢɦɢɱɟɫɤɢ ɦɚɥɨɚɤɬɢɜɧɵɦɢ, ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɦɢ ɢ 

ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ ɩɪɢɫɚɞɤɚɦɢ (ɗɎɈ, ȾɎ-11); 

 ɫ ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɦɢ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ ɩɪɢɫɚɞɤɚɦɢ ɫɪɟɞɧɟɣ ɚɤɬɢɜɧɨ-

ɫɬɢ (ɅɁ/23ɤ, ɅɁ-6/9, ɋɌɉ); 

 ɫ ɜɵɫɨɤɨɚɤɬɢɜɧɵɦɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ ɩɪɢɫɚɞɤɚɦɢ (ɯɥɨɪɷɮ-40). 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɡɥɢɱɚɸɬ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ, ɚɪɤ-

ɬɢɱɟɫɤɢɟ ɢ ɜɫɟɫɟɡɨɧɧɵɟ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɦɚɫɥɚ. Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɬɪɚɧɫɦɢɫɫɢɨɧ-

ɧɵɯ ɦɚɫɟɥ ɝɨɬɨɜɹɬ ɫɦɟɲɟɧɢɟɦ ɷɤɫɬɪɚɤɬɨɜ ɨɬ ɮɟɧɨɥɶɧɨɣ ɨɱɢɫɬɤɢ ɞɟɚɫɮɚɥɶɬɢɡɚ-

ɬɨɜ ɢɥɢ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ ɫ ɞɢɫɬɢɥɥɹɬɧɵɦɢ ɦɚɫɥɚɦɢ. Ⱦɟɚɫɮɚɥɶɬɢɡɚɰɢɹ – ɩɪɨ-

ɰɟɫɫ ɭɞɚɥɟɧɢɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ ɢɡ ɨɫɬɚ-

ɬɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. Ʉ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɦ ɨɬɧɨɫɢɬɫɹ ɬɚɤɠɟ 

ɧɢɝɪɨɥ – ɧɟɨɱɢɳɟɧɧɵɣ ɨɫɬɚɬɨɤ ɩɪɹɦɨɣ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɦɧɨɝɨ ɫɦɨɥ, ɚɫɮɚɥɶɬɟɧɨɜ (ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ) ɢ 

ɞɪɭɝɢɯ ɩɪɨɞɭɤɬɨɜ, ɫɤɥɨɧɧɵɯ ɤ ɨɤɢɫɥɟɧɢɸ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɰɟɥɹɯ ɭɧɢɮɢɤɚɰɢɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɦɚɫɟɥ ɞɥɹ ɠɚɪ-

ɤɨɝɨ ɢ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɚ ɜɵɩɭɫɤɚɟɬɫɹ ɟɞɢɧɨɟ ɜɫɟɫɟɡɨɧɧɨɟ ɦɚɫɥɨ. Ⱦɥɹ ɟɝɨ ɩɪɢ-
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ɝɨɬɨɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɢ ɷɤɫɬɪɚɤɬɨɜ ɮɟɧɨɥɶɧɨɣ ɨɱɢɫɬɤɢ ɫ ɢɧɞɭɫɬɪɢɚɥɶ-

ɧɵɦɢ ɦɚɫɥɚɦɢ ɢɥɢ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɛɚɡɨɜɵɟ ɦɚɫɥɚ Ɍɋ-14,5 ɢ ɌȻ-20 (ɫɦɟɫɢ 

ɞɢɫɬɢɥɥɹɬɧɵɯ ɢ ɨɫɬɚɬɨɱɧɵɯ ɦɚɫɟɥ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ). 

Ɉɫɨɛɭɸ ɩɨɞɝɪɭɩɩɭ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɫɟɜɵɟ ɦɚɫɥɚ. ɗɬɨ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɧɟ-

ɨɱɢɳɟɧɧɵɟ ɜɹɡɤɢɟ ɩɪɨɞɭɤɬɵ, ɩɨɥɭɱɚɟɦɵɟ ɩɪɹɦɨɣ ɩɟɪɟɝɨɧɤɨɣ ɧɟɮɬɢ. ɗɬɢ ɦɚɫɥɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ ɨɫɟɣ ɤɨɥɟɫɧɵɯ ɩɚɪ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɨɜ ɢ 

ɬɟɩɥɨɜɨɡɨɜ ɢ ɧɟɤɨɬɨɪɵɯ ɭɡɥɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫ-

ɩɨɪɬɚ. Ɉɫɟɜɵɟ ɦɚɫɥɚ ɜɵɩɭɫɤɚɸɬ ɬɪɟɯ ɦɚɪɨɤ: Ʌ – ɥɟɬɧɢɟ, Ɂ – ɡɢɦɧɢɟ ɢ ɋ – ɞɥɹ 

ɨɫɨɛɨ ɯɨɥɨɞɧɵɯ ɪɚɣɨɧɨɜ. Ɂɢɦɧɟɟ ɢ ɫɟɜɟɪɧɨɟ ɦɚɫɥɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɢɯ ɜɹɡɤɨɫɬɧɨ-

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɨɣɫɬɜ ɫɨɞɟɪɠɚɬ ɦɚɥɨɜɹɡɤɢɣ ɤɨɦɩɨɧɟɧɬ-ɪɚɡɛɚɜɢɬɟɥɶ – ɡɢɦɧɟɟ 

ɫɨɥɹɪɨɜɨɟ ɦɚɫɥɨ. ȼ ɦɚɪɤɭ «ɋ» ɞɨɛɚɜɥɹɸɬ ɞɢɡɟɥɶɧɨɟ ɡɢɦɧɟɟ ɬɨɩɥɢɜɨ. ȼ ɪɟɡɭɥɶ-

ɬɚɬɟ ɷɬɨɝɨ ɦɚɫɥɚ ɢɦɟɸɬ ɯɨɪɨɲɭɸ ɩɨɞɜɢɠɧɨɫɬɶ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Тɭɪɛɢɧɧɵɟ ɦɚɫɥɚ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɝɪɭɩɩɚ ɦɚɫɟɥ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɬɪɟ-

ɛɨɜɚɧɢɹɦɢ. ɂɯ ɧɚɡɧɚɱɟɧɢɟ – ɫɦɚɡɤɚ ɢ ɨɯɥɚɠɞɟɧɢɟ ɩɚɪɨɜɵɯ, ɝɚɡɨɜɵɯ ɢ ɝɢɞɪɨɬɭɪ-

ɛɢɧ. ɋɦɟɧɚ ɦɚɫɥɚ ɜ ɬɚɤɢɯ ɚɝɪɟɝɚɬɚɯ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɨɣ ɢ ɞɨɪɨɝɨɫɬɨɹɳɟɣ. ɉɨ-

ɷɬɨɦɭ ɷɬɢ ɦɚɫɥɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɞɥɢɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɚ. Ɇɚɫɥɚ ɧɟ 

ɞɨɥɠɧɵ ɫɬɚɪɟɬɶ, ɬɨ ɟɫɬɶ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɯɨɪɨɲɟɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɤ ɨɤɢɫɥɟɧɢɸ, 

ɧɟ ɨɛɪɚɡɨɜɵɜɚɬɶ ɨɫɚɞɤɨɜ ɢ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɫ ɜɨɞɨɣ, ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɢɡɧɨɫ. 

Ɇɚɫɥɚ ɧɟ ɞɨɥɠɧɵ ɧɚɫɵɳɚɬɶɫɹ ɜɨɡɞɭɯɨɦ ɢ ɩɟɧɢɬɶɫɹ ɩɪɢ ɰɢɪɤɭɥɹɰɢɢ, ɬɚɤ ɤɚɤ ɷɬɨ 

ɧɚɪɭɲɚɟɬ ɫɦɚɡɤɭ ɢ ɜɵɡɵɜɚɟɬ ɫɬɚɪɟɧɢɟ ɦɚɫɟɥ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɤɚɱɟɫɬɜɚ ɞɨɫɬɢɝɚ-

ɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɫɟɥ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɧɟɮɬɢ – ɫɟɪɧɢɫɬɵɯ ɩɚɪɚ-

ɮɢɧɢɫɬɵɯ ɢ ɦɚɥɨɫɟɪɧɢɫɬɵɯ ɩɚɪɚɮɢɧɢɫɬɵɯ ɢɥɢ ɛɟɫɩɚɪɚɮɢɧɢɫɬɵɯ, ɩɨɥɭɱɟɧɧɵɯ 

ɝɥɭɛɨɤɨɣ ɢ ɬɳɚɬɟɥɶɧɨɣ ɤɢɫɥɨɬɧɨ-ɤɨɧɬɚɤɬɧɨɣ ɢɥɢ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɨɣ ɢ ɜɜɟ-

ɞɟɧɢɟɦ ɤɨɦɩɨɡɢɰɢɣ ɩɪɢɫɚɞɨɤ, ɭɥɭɱɲɚɸɳɢɯ ɯɢɦɢɱɟɫɤɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɞɟ-

ɷɦɭɥɶɝɢɪɭɟɦɨɫɬɶ, ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ. Ɉɝɪɨɦɧɨɟ 

ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɤɚɱɟɫɬɜɨ ɛɚɡɨɜɵɯ ɦɚɫɟɥ. Ɍɭɪɛɢɧɧɵɟ ɦɚɫɥɚ ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬ 

ɤɚɤ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ, ɧɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ 

ɜ ɤɚɱɟɫɬɜɟ ɬɭɪɛɢɧɧɵɯ. 
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Кɨɦɩɪɟɫɫɨɪɧɵɟ ɦɚɫɥɚ. ɗɬɢ ɦɚɫɥɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɦɚɡɤɢ ɰɢɥɢɧɞɪɨɜ ɢ 

ɤɥɚɩɚɧɨɜ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɢɯ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɤɨɧɬɚɤɬ ɫ ɪɚɡɥɢɱ-

ɧɵɦɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɪɟɞɚɦɢ ɢ ɯɥɚɞɚɝɟɧɬɚɦɢ. ɏɨɥɨɞɢɥɶɧɵɣ ɚɝɟɧɬ 

(ɯɥɚɞɚɝɟɧɬ) — ɪɚɛɨɱɟɟ ɜɟɳɟɫɬɜɨ (ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɠɢɞɤɨɫɬɶɸ, ɝɚɡɨɦ ɢ ɞɚɠɟ ɛɵɬɶ 

ɜ ɬɜɟɪɞɨɦ ɚɝɪɟɝɚɬɧɨɦ ɫɨɫɬɨɹɧɢɢ) ɯɨɥɨɞɢɥɶɧɨɣ ɦɚɲɢɧɵ, ɤɨɬɨɪɨɟ ɩɪɢ ɤɢɩɟɧɢɢ 

(ɢɫɩɚɪɟɧɢɢ, ɩɥɚɜɥɟɧɢɢ ɢɥɢ ɞɚɠɟ ɫɭɛɥɢɦɚɰɢɢ) ɨɬɧɢɦɚɟɬ ɬɟɩɥɨɬɭ ɨɬ ɨɯɥɚɠɞɚɟ-

ɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɡɚɬɟɦ ɩɨɫɥɟ ɫɠɚɬɢɹ ɩɟɪɟɞɚёɬ ɟё ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɟ ɡɚ ɫɱёɬ ɤɨɧ-

ɞɟɧɫɚɰɢɢ ɢɥɢ ɢɧɨɦɭ ɮɚɡɨɜɨɦɭ ɩɟɪɟɯɨɞɭ. ɉɨɷɬɨɦɭ ɤ ɦɚɫɥɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɠɟɫɬ-

ɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ, ɧɚɝɚɪɨɨɛɪɚɡɨɜɚɧɢɸ 

ɢ ɷɦɭɥɶɝɢɪɭɟɦɨɫɬɢ (ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɫɥɚ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɬɚɛɢɥɶɧɨɣ ɷɦɭɥɶɫɢɢ ɫ 

ɜɨɞɨɣ). Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɦɚɫɥɚ ɩɨɥɭɱɚɸɬ ɢɡ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɫɟɪɧɢɫɬɨɣ ɢ ɦɚ-

ɥɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ ɞɨɫɬɚɬɨɱɧɨ ɝɥɭɛɨɤɨɣ ɤɢɫɥɨɬɧɨ-ɡɟɦɟɥɶɧɨɣ ɢɥɢ ɫɟɥɟɤɬɢɜɧɨɣ 

ɨɱɢɫɬɤɨɣ. Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɦɚɫɥɚ ɦɨɝɭɬ ɛɵɬɶ ɫ ɩɪɢɫɚɞɤɚɦɢ ɢ ɛɟɡ. Ɇɚɫɥɚ ɛɟɡ ɩɪɢ-

ɫɚɞɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ (ɛɟɡ ɚɝɪɟɫɫɢɜɧɵɯ 

ɫɪɟɞ ɢ ɞɚɜɥɟɧɢɣ ɫɠɚɬɢɹ ɞɨ 4 Ɇɩɚ. ɐɟɧɧɵɦɢ ɛɚɡɨɜɵɦɢ ɦɚɫɥɚɦɢ ɞɥɹ ɧɢɯ ɹɜɥɹɸɬɫɹ 

ɜɵɫɨɤɨɜɹɡɤɢɟ, ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɢɟ ɦɚɫɥɚ – ɨɫɬɚɬɨɱɧɵɟ ɢɥɢ ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɧɵɟ 

ɜɵɫɨɤɨɨɱɢɳɟɧɧɵɟ ɩɪɨɞɭɤɬɵ (ɦɚɪɤɢ Ʉ-12, Ʉ-19, Ʉ-28). Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɦɚɫɥɚ ɞɥɹ 

ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɨɥɭɱɚɸɬ ɝɥɭɛɨɤɨɣ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɨɣ ɢ ɞɨɛɚɜɥɟ-

ɧɢɟɦ ɩɪɢɫɚɞɨɤ – ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɯ, ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ. 

Пɪɢɛɨɪɧɵɟ ɦɚɫɥɚ. Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɦɚɡɤɢ ɩɪɢɛɨɪɨɜ ɢ ɚɩɩɚɪɚɬɨɜ. 

ɍɫɥɨɜɧɨ ɢɯ ɞɟɥɹɬ ɧɚ ɬɪɢ ɩɨɞɝɪɭɩɩɵ: ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟ-

ɧɢɹ ɢ ɱɚɫɨɜɵɟ. 

ɉɪɢɛɨɪɧɵɟ ɦɚɫɥɚ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɨɱɢɫɬɤɢ ɢ ɯɨɪɨɲɢɦɢ ɧɢɡ-

ɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡ ɷɬɢɯ ɦɚɫɥɟ ɫɨɞɟɪɠɚɬ ɩɪɢɫɚɞɤɢ 

– ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ, ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɢ ɞɪɭɝɢɟ. ɂɡ ɦɚɫɟɥ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɟ 

ɧɚɢɛɨɥɶɲɢɣ ɜɵɩɭɫɤ ɢɦɟɟɬ Ɇȼɉ – ɦɚɫɥɨ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɤɢ, ɜɵɪɚɛɚɬɵɜɚ-

ɟɦɨɟ ɢɡ ɧɢɡɤɨɡɚɫɬɵɜɚɸɳɟɣ ɧɟɮɬɢ. Ⱦɨ 70% ɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɥɚ-

ɫɬɢɱɧɵɯ ɫɦɚɡɨɤ. Ɇɚɫɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɣ 

ɨɫɧɨɜɟ.  
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ɑɚɫɨɜɵɟ ɦɚɫɥɚ – ɜɵɫɨɤɨɨɱɢɳɟɧɧɵɟ ɦɚɫɥɚ ɢɡ ɦɚɥɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ. ɑɚɫɨ-

ɜɵɟ ɦɚɫɥɚ ɫɨɞɟɪɠɚɬ ɩɪɢɫɚɞɤɢ. 

ɇɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɩɪɢɛɨɪɧɵɟ ɦɚɫɥɚ 

ɦɚɪɤɢ Ɇȼɉ (ȽɈɋɌ 1805 – 76) ɞɥɹ ɫɦɚɡɤɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ 110 ɞɨ -60℃, ɞɥɹ ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɥɨɤɨɦɨɬɢɜɨɜ 

ɢ ɦɨɬɨɪɜɚɝɨɧɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɲɚɪɧɢɪɨɜ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ ɷɥɟɤɬɪɨɜɨɡɨɜ, 

ɫɬɟɤɥɨɨɱɢɫɬɢɬɟɥɟɣ. Ɉɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɫɵɪɶɟ ɩɪɢ ɩɪɨ-

ɢɡɜɨɞɫɬɜɟ ɩɥɚɫɬɢɱɧɵɯ ɩɪɢɛɨɪɧɵɯ ɫɦɚɡɨɤ [5]. 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɦɟɧɢɬɟɥɹ ɞɥɹ ɚɦɨɪɬɢɡɚɬɨɪɨɜ ɦɨɬɨɪɜɚɝɨɧɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨ-

ɫɬɚɜɚ ɪɚɡɪɟɲɟɧɨ ɩɪɢɦɟɧɹɬɶ «ɦɹɝɱɢɬɟɥɶ» (ɈɋɌ 38 0193 – 75), ɤɨɬɨɪɵɣ ɢɡɝɨɬɚɜ-

ɥɢɜɚɸɬ ɢɡ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɨɱɢɫɬɤɢ ɫ ɞɟɩɪɢɫɫɚɬɨɪɨɦ Ⱥɡɇɂɂ. 

Ɇɚɫɥɨ ɬɟɥɟɝɪɚɮɧɨɟ (ȽɈɋɌ 7916 – 80) ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɬɟɥɟɝɪɚɮɧɵɯ ɚɩɩɚɪɚ-

ɬɨɜ Ȼɨɞɨ, Ɇɨɪɡɟ ɢ ɞɪɭɝɢɟ. ɂɡɝɨɬɚɜɥɢɜɚɸɬ ɷɬɨ ɦɚɫɥɨ ɢɡ ɫɦɟɫɢ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ 

22 ɫ 5% ɝɨɪɱɢɱɧɨɝɨ ɦɚɫɥɚ . 

Ⱦɥɹ ɤɨɧɬɪɨɥɶɧɨ-ɤɚɫɫɨɜɵɯ ɦɚɲɢɧ ɩɪɢɦɟɧɹɸɬ ɝɥɭɛɨɤɨ ɨɱɢɳɟɧɧɨɟ ɧɟɮɬɹ-

ɧɨɟ ɦɚɫɥɨ ɫ ɩɪɢɫɚɞɤɨɣ ɩɨ Ɍɍ 38-101-635-76. 

 

1.2 Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ 
 

Ɉ ɤɚɱɟɫɬɜɟ ɦɚɫɟɥ ɤɚɤ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɩɥɨɬ-

ɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɢ ɜɫɩɵɲɤɢ, ɢɫɩɚ-

ɪɹɟɦɨɫɬɶ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɨɩɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ, ɬɚɤɢɟ, ɤɚɤ ɫɬɚɛɢɥɶɧɨɫɬɶ ɤ ɨɤɢɫɥɟɧɢɸ, ɫɦɚ-

ɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɜɹɡɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɟ, ɡɚɳɢɬɧɵɟ ɢ ɤɨɪɪɨɡɢɨɧɧɵɟ ɨɩɪɟ-

ɞɟɥɹɸɬɫɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ 

ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɦɚɫɟɥ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɬɢɦ ɫɜɨɣɫɬɜɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɵɦɢ. 

ɉɥɨɬɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɨɩɪɟɞɟɥɹɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɦɚ-

ɫɟɥ, ɨɧɚ ɞɚɟɬ ɧɟɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɯɢɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɫɵɪɶɹ, ɢɡ ɤɨɬɨɪɨɝɨ 
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ɩɨɥɭɱɟɧɨ ɦɚɫɥɨ, ɢ ɨ ɫɬɟɩɟɧɢ ɟɝɨ ɨɱɢɫɬɤɢ. ɉɪɢ ɪɚɜɧɨɣ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ ɢɡ ɩɚɪɚ-

ɮɢɧɢɫɬɨɣ ɧɟɮɬɢ ɢɦɟɸɬ ɧɚɢɦɟɧɶɲɭɸ ɩɥɨɬɧɨɫɬɶ, ɦɚɫɥɚ ɢɡ ɚɪɨɦɚɬɢɱɟɫɤɨɣ ɧɟɮɬɢ 

– ɧɚɢɛɨɥɶɲɭɸ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɦɚɫɟɥ, ɬɨ ɟɫɬɶ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ 

ɢɡ ɧɢɯ ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɢ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɟɧɨɜ, ɢɯ ɩɥɨɬɧɨɫɬɶ ɭɦɟɧɶɲɚ-

ɟɬɫɹ. Ɉɛɳɢɦ ɞɥɹ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɢɯ ɥɸɛɨɣ ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɬ-

ɧɨɫɬɢ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ. 

ȼɹɡɤɨɫɬɶ – ɜɚɠɧɟɣɲɢɣ ɩɨɤɚɡɚɬɟɥɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɵɯ ɫɜɨɣɫɬɜ ɦɚɫɟɥ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ ɧɚɞɟɠɧɨɫɬɶ ɪɟɠɢɦɚ ɫɦɚɡɤɢ ɜ ɭɫɥɨɜɢɹɯ ɝɢɞ-

ɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ (ɠɢɞɤɨɫɬɧɨɝɨ) ɬɪɟɧɢɹ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɨɯɥɚɠɞɚɸɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɫɟɥ, ɢɯ ɭɬɟɱɤɭ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɢ ɩɭɫɤɨɜɵɟ ɫɜɨɣɫɬɜɚ. ȼɹɡɤɨɫɬɶ 

ɦɚɫɟɥ ɡɚɜɢɫɢɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɨɬ ɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ, ɨɧɚ ɜɨɡɪɚɫɬɚɟɬ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɦɚɫɥɚ, ɢɯ ɰɢɤ-

ɥɢɱɧɨɫɬɢ ɢ ɫɬɟɩɟɧɢ ɪɚɡɜɟɬɜɥɟɧɧɨɫɬɢ. Ɉɛɳɢɦ ɞɥɹ ɦɚɫɟɥ ɢɡ ɥɸɛɨɣ ɧɟɮɬɢ ɹɜɥɹɟɬɫɹ 

ɪɨɫɬ ɜɹɡɤɨɫɬɢ ɦɚɫɥɹɧɵɯ ɮɪɚɤɰɢɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪ-

ɠɚɧɢɹ ɜ ɧɢɯ ɚɪɟɧɨɜ ɢɥɢ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ. 

ɉɨ ɭɪɨɜɧɸ ɜɹɡɤɨɫɬɢ ɧɟɮɬɹɧɵɟ ɦɚɫɥɚ ɢɡɦɟɧɹɸɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɨɬ 

4 – 6 ˏˏଶ/ɫ ɩɪɢ 50 ℃ ɞɨ 60 – 70 ˏˏଶ/ɫ ɩɪɢ 100℃. 

Ɂɧɚɱɢɦɨɫɬɶ ɩɨɤɚɡɚɬɟɥɹ ɜɹɡɤɨɫɬɢ ɩɪɢ ɩɨɞɛɨɪɟ ɦɚɫɟɥ ɧɚɫɬɨɥɶɤɨ ɜɟɥɢɤɚ, ɱɬɨ 

ɟɟ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɨɠɟɧɨ ɜ ɨɫɧɨɜɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɢ 

ɦɚɪɤɢɪɨɜɤɭ ɦɚɫɟɥ ɞɪɭɝɢɯ ɬɢɩɨɜ. 

ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ ɦɚɫɟɥ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɤɨɥɟɛɚɬɶɫɹ, ɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɨɝɨ ɢɡɦɟɧɹɬɶɫɹ ɢ ɢɯ ɜɹɡɤɨɫɬɶ. ɉɪɢ ɜɵɫɨɤɢɯ ɬɟɦ-

ɩɟɪɚɬɭɪɚɯ ɦɚɫɥɚ ɪɚɡɠɢɠɚɸɬɫɹ, ɚ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɡɚɝɭɫɬɟɜɚɸɬ ɢɥɢ ɜɨɨɛɳɟ ɬɟ-

ɪɹɸɬ ɩɨɞɜɢɠɧɨɫɬɶ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟɬ ɭɦɟɧɶɲɚɟɬɫɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɨɧɤɨɝɨ 

ɫɥɨɹ ɦɚɫɥɚ, ɪɚɡɞɟɥɹɸɳɟɝɨ ɬɪɭɳɢɟɫɹ ɩɨɜɟɪɯɧɨɫɬɢ, ɜɨ ɜɬɨɪɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɢɥɢ 

ɜɨɨɛɳɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ ɦɚɫɥɚ ɤ ɭɡɥɚɦ ɬɪɟɧɢɹ. ɉɨɷɬɨɦɭ ɩɪɢ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ 

ɦɚɫɟɥ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɸɬ ɡɚɜɢɫɢɦɨɫɬɢ ɟɝɨ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɥɹ 

ɟɟ ɱɢɫɥɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɢɧɞɟɤɫɨɜ ɜɹɡɤɨɫɬɢ (ɂȼ) – 

ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɹɡɤɨɫɬɢ ɞɚɧɧɨɝɨ ɦɚɫɥɚ ɤ ɜɹɡɤɨɫɬɢ ɷɬɚɥɨɧɧɨɝɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. ɗɬɚ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɜɚɬɶ ɪɚɡɧɵɟ ɦɚɫɥɚ ɦɟɠɞɭ ɫɨɛɨɣ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɫɢɫɬɟɦ ɢɧɞɟɤɫɨɜ ɜɹɡɤɨɫɬɢ, ɧɚɢɛɨɥɶ-

ɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɦɢɪɨɜɨɣ ɩɪɚɤɬɢɤɟ ɩɨɥɭɱɢɥɚ ɫɢɫɬɟɦɚ Ⱦɢɧɚ ɢ Ⱦɟɜɢɫɚ. ȼ 

ɧɚɲɟɣ ɫɬɪɚɧɟ ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ ɦɚɫɟɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɚɦ ɤɨɦɢɬɟɬɚ ɫɬɚɧ-

ɞɚɪɬɨɜ, ɦɟɪ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɫɟɥ ɩɨ ɢɧɞɟɤɫɭ 

ɜɹɡɤɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɢ ɬɟɨɪɢɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɵ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɡɚ-

ɜɢɫɢɦɨɫɬɶɸ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɨɜɨɥɶɧɨ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ: ɢɧɞɟɤɫ ɜɹɡ-

ɤɨɫɬɢ Ⱦɢɧɚ ɢ Ⱦɟɜɢɫɚ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 37,8℃  ɞɨ 98,9℃, ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪ-

ɬɚɯ ɨɬ 50 ɞɨ 100℃. ɗɬɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ ɧɟ ɦɨɠɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɫɨ-

ɫɬɨɹɧɢɟ ɢ ɩɨɜɟɞɟɧɢɟ ɦɚɫɟɥ ɡɚ ɟɝɨ ɩɪɟɞɟɥɚɦɢ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɝɞɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ, ɱɬɨ ɦɚɫɥɚ ɫ ɜɵɫɨɤɢɦɢ ɢɧɞɟɤ-

ɫɚɦɢ ɜɹɡɤɨɫɬɢ ɩɨɬɟɪɹɸɬ ɩɨɞɜɢɠɧɨɫɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɥɥɨɢɞɧɨɣ ɫɢ-

ɫɬɟɦɵ ɢɡ ɫɨɥɶɜɚɬɢɪɨɜɚɧɧɵɯ ɦɚɫɥɨɦ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɚ, ɚ ɦɚɫɥɚ ɫ ɧɢɡɤɢɦ ɢɧ-

ɞɟɤɫɨɦ ɜɹɡɤɨɫɬɢ ɦɨɝɭɬ ɟɟ ɫɨɯɪɚɧɢɬɶ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɡɧɚɱɟɧɢɟ ɂȼ ɦɚɫɥɚ ɦɚɥɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɜɹɡɤɨɫɬɢ. ȼ ɷɬɢɯ ɭɫɥɨ-

ɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɩɪɟɞɟɥɹɸɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ, ɨɱɟɜɢɞɧɨ, ɧɟ ɜɹɡɤɨɫɬɶ, ɚ ɫɦɚɡɵ-

ɜɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɦɚɫɥɚ, ɬɚɤ ɤɚɤ ɫɦɚɡɤɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɨɧɨɦɨɥɟɤɭ-

ɥɹɪɧɵɦ ɫɥɨɟɦ. ɉɨɷɬɨɦɭ ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ ɫɤɨɪɟɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟ-

ɩɟɧɢ ɨɱɢɫɬɤɢ ɦɚɫɟɥ ɢ ɧɟ ɦɨɠɟɬ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ 

ɟɝɨ ɜɹɡɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ. ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜɹɡɤɨɫɬɶ 

ɦɚɫɟɥ, ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɨɫɬɚɜɚ. 

Ɍɟɦɩɟɪɚɬɭɪɨɣ ɜɫɩɵɲɤɢ ɧɚɡɵɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨ-

ɪɨɣ ɩɚɪɵ ɢɫɫɥɟɞɭɟɦɨɝɨ ɦɚɫɥɚ ɨɛɪɚɡɭɸɬ ɫ ɜɨɡɞɭɯɨɦ ɫɦɟɫɶ, ɫɩɨɫɨɛɧɭɸ ɜɨɡɝɨ-

ɪɚɬɶɫɹ ɩɪɢ ɜɧɟɫɟɧɢɢ ɜ ɧɟɟ ɩɥɚɦɟɧɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɧɚɯɨɞɢɬɫɹ ɨɛɵɱɧɨ ɧɚ 

ɧɢɠɧɟɦ ɩɪɟɞɟɥɟ ɜɡɪɵɜɚɟɦɨɫɬɢ ɦɚɫɟɥ. ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜɟɫɶɦɚ ɜɚɠɟɧ ɞɥɹ ɨɩɪɟɞɟ-

ɥɟɧɢɹ ɧɚɥɢɱɢɹ ɜ ɦɚɫɥɚɯ ɩɪɢɦɟɫɢ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢ-

ɨɧɧɵɯ ɫɜɨɣɫɬɜ ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɥɢɦɢɬɢɪɭɟɬ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɪɚɛɨɬɨɫɩɨɫɨɛ-

ɧɨɫɬɢ ɦɚɫɟɥ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟ-

ɧɹɸɬ ɦɚɫɥɚ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ, 
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ɩɪɢɫɚɞɨɤ), ɩɨ ɫɬɟɩɟɧɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɧɚɯɨɞɢɬɫɹ ɜ ɬɟɫ-

ɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɪɭɝɢɯ ɬɟɪɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɫɟɥ, ɬɚɤɢɯ, ɤɚɤ ɬɟɦɩɟ-

ɪɚɬɭɪɚ ɤɢɩɟɧɢɹ, ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ ɢ ɢɫɩɚɪɹɟɦɨɫɬɶ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɦɚɫɟɥ, 

ɬɚɤ ɤɚɤ ɭ ɧɢɯ ɧɟɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɨɱɤɢ ɩɟɪɟɯɨɞɚ ɢɡ ɠɢɞɤɨɝɨ ɫɨ-

ɫɬɨɹɧɢɹ ɜ ɬɜɟɪɞɨɟ. ɉɨɞɜɢɠɧɨɫɬɶ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ ɢɡɦɟɧɹɟɬɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ 

ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɟɟ ɩɨɧɢɠɟɧɢɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ – ɬɚɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 

ɩɪɢ ɤɨɬɨɪɨɣ ɦɚɫɥɨ ɞɨɫɬɢɝɚɟɬ ɭɫɥɨɜɧɨ ɡɚɞɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɩɨɞɜɢɠɧɨɫɬɢ. 

Ɂɚɫɬɵɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɦɚɫɟɥ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɨ ɞɜɭɦɹ ɩɪɢɱɢɧɚɦɢ – ɜɵ-

ɞɟɥɟɧɢɟɦ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɨɞɧɨɣ ɢɡ ɟɝɨ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ, ɱɚɳɟ ɜɫɟɝɨ ɩɚɪɚɮɢɧɨɜ 

ɢɥɢ ɰɟɪɟɡɢɧɨɜ (ɫɬɪɭɤɬɭɪɧɨɟ ɡɚɫɬɵɜɚɧɢɟ) ɢɥɢ ɪɟɡɤɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɜɹɡɤɨɫɬɢ ɫɨ-

ɞɟɪɠɚɳɢɯɫɹ ɜ ɦɚɫɥɚɯ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ ɢ ɜɵɫɨɤɨɰɢɤɥɢɱɟɫɤɢɯ 

ɚɪɟɧɨɜ (ɜɹɡɤɨɫɬɧɨɟ ɡɚɫɬɵɜɚɧɢɟ). ɇɚɥɢɱɢɟ ɞɜɭɯ ɮɨɪɦ ɡɚɫɬɵɜɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 

ɨ ɬɟɫɧɨɣ ɫɜɹɡɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɫ ɭɝɥɟɜɨɞɨɪɨɞɧɵɦ ɫɨɫɬɚɜɨɦ ɧɟɮɬɹɧɵɯ 

ɦɚɫɟɥ [4]. 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɨɣ ɦɚɫɟɥ. ɗɬɨ ɫɤɨɪɟɟ ɤɚɱɟɫɬɜɟɧɧɚɹ, ɱɟɦ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚ-

ɫɟɥ.  

 

1.3 ɉɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ 

 

ɉɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ ɡɚɧɢɦɚɸɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɬɜɟɪɞɵɦɢ 

ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɦɚɫɥɚɦɢ. ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɫɦɚɡɤɢ ɦɨɠɧɨ ɪɚɫ-

ɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɵɟ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɦɚɫɥɚ (ɞɢɫɩɟɪɫɢɨɧ-

ɧɨɣ ɫɪɟɞɵ) ɢ ɡɚɝɭɫɬɢɬɟɥɹ (ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɮɚɡɵ). ȼ ɤɚɱɟɫɬɜɟ ɞɢɫɩɟɪɫɢɨɧɧɨɣ 

ɫɪɟɞɵ, 75 – 95% ɨɛɴɟɦɚ ɫɦɚɡɤɢ, ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɦɚɡɨɱɧɵɟ ɠɢɞɤɨɫɬɢ. Ȼɨ-

ɥɟɟ 95% ɫɦɚɡɨɤ ɝɨɬɨɜɹɬ ɧɚ ɧɟɮɬɹɧɵɯ ɦɚɫɥɚɯ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɫɦɚɡɵɜɚ-

ɧɢɹ ɢɯ ɭɡɥɨɜ ɬɪɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɫɦɚɡɤɢ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɧɚ ɩɨɥɢɫɢɥɨɤɫɚɧɚɯ, 

ɫɥɨɠɧɵɯ ɷɮɢɪɚɯ, ɩɨɥɢɝɥɢɤɨɥɹɯ, ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɭɝɥɟɪɨɞɧɵɯ ɦɚɫɥɚɯ ɢ ɞɪɭɝɢɯ 
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ɫɦɚɡɨɱɧɵɯ ɠɢɞɤɨɫɬɹɯ. Ⱦɢɫɩɟɪɫɧɨɣ ɮɚɡɨɣ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɫɨɥɢ ɜɵɫɲɢɯ ɠɢɪɧɵɯ 

ɤɢɫɥɨɬ (ɦɵɥɚ), ɬɜɟɪɞɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɞɪɭɝɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 

ɩɪɨɞɭɤɬɵ. Ⱦɢɫɩɟɪɫɧɚɹ ɮɚɡɚ ɨɛɪɚɡɭɟɬ ɜ ɫɦɚɡɤɚɯ ɬɪɟɯɦɟɪɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɤɚɪɤɚɫ, 

ɜ ɹɱɟɣɤɚɯ ɤɨɬɨɪɨɝɨ ɭɞɟɪɠɢɜɚɟɬɫɹ ɦɚɫɥɨ. ɉɨɷɬɨɦɭ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ 

ɫɦɚɡɤɢ ɜɟɞɭɬ ɫɟɛɹ ɤɚɤ ɬɜɟɪɞɵɟ ɬɟɥɚ, ɚ ɩɪɢ ɤɪɢɬɢɱɟɫɤɢɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɨɱ-

ɧɨɫɬɶ ɫɬɪɭɤɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ, ɨɧɢ ɬɟɤɭɬ ɩɨɞɨɛɧɨ ɦɚɫɥɚɦ. ɉɨɫɥɟ ɫɧɹɬɢɹ ɧɚɝɪɭɡɤɢ 

ɫɦɚɡɤɢ ɨɩɹɬɶ ɩɪɢɨɛɪɟɬɚɸɬ ɫɜɨɣɫɬɜɚ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ 

ɫɦɚɡɨɤ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɭɡɥɚ ɬɪɟɧɢɹ. 

Ⱦɢɫɩɟɪɫɢɨɧɧɚɹ ɫɪɟɞɚ ɢ ɞɢɫɩɟɪɫɧɚɹ ɮɚɡɚ ɨɩɪɟɞɟɥɹɸɬ ɨɫɧɨɜɧɵɟ ɪɟɨɥɨɝɢɱɟ-

ɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɦɚɡɨɤ. Ʉɪɨɦɟ ɷɬɢɯ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɦɚɡ-

ɤɚɯ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɬɪɟɬɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɟɝɨ ɜ ɫɨɫɬɚɜɟ ɫɦɚɡɨɤ ɦɨɠɟɬ ɧɚɯɨ-

ɞɢɬɶɫɹ ɜɟɳɟɫɬɜɨ, ɛɟɡ ɤɨɬɨɪɨɝɨ ɥɢɛɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɧɟ ɦɨɠɟɬ ɫɭɳɟ-

ɫɬɜɨɜɚɬɶ, ɥɢɛɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɧɟɣ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɨɧɟɧɬ. Ɍɚɤɢɦ ɜɟɳɟ-

ɫɬɜɨɦ, ɧɚɩɪɢɦɟɪ, ɜ ɫɨɥɢɞɨɥɚɯ ɹɜɥɹɟɬɫɹ ɜɨɞɵ – ɫɬɚɛɢɥɢɡɚɬɨɪ ɢɯ ɫɬɪɭɤɬɭɪɵ, ɚ ɜ 

ɫɦɚɡɤɚɯ ɧɚ ɩɪɢɪɨɞɧɵɯ ɠɢɪɚɯ – ɝɥɢɰɟɪɢɧ ɢɥɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɫɩɢɪɬɵ, ɨɛ-

ɪɚɡɭɸɳɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɳɟɩɥɟɧɢɹ ɝɥɢɰɟɪɢɞɨɜ ɢɥɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 

ɷɮɢɪɨɜ (ɜɨɫɤɨɜ) ɩɪɢ ɢɯ ɨɦɵɥɟɧɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɦɚɡɨɤ. ȼ ɦɵɥɶɧɵɯ 

ɫɦɚɡɤɚɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɜɨɛɨɞɧɵɟ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ. Ⱦɥɹ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɱɚɳɟ ɫ ɰɟɥɶɸ ɭɥɭɱɲɟɧɢɹ ɷɤɫ-

ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɦɚɡɨɤ ɜ ɢɯ ɫɨɫɬɚɜ ɜɜɨɞɹɬ ɩɪɢɫɚɞɤɢ ɪɚɡɥɢɱɧɨɝɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɬɜɟɪɞɵɟ ɞɨɛɚɜɤɢ – ɧɚɩɨɥɧɢɬɟɥɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 

ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɥɨɠɧɵɟ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɫɢ-

ɫɬɟɦɵ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɫɦɚɡɨɤ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɫɥɚɦɢ ɦɨɠɧɨ ɨɬɧɟ-

ɫɬɢ: 

 ɫɩɨɫɨɛɧɨɫɬɶ ɭɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɧɚɤɥɨɧɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ, 

ɧɟ ɜɵɬɟɤɚɬɶ ɢ ɧɟ ɜɵɞɚɜɥɢɜɚɬɶɫɹ ɢɡ ɭɡɥɨɜ ɬɪɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɧɚɝɪɭɡɨɤ; 

 ɥɭɱɲɢɟ ɫɦɚɡɨɱɧɵɟ ɫɜɨɣɫɬɜɚ (ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ, ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɟ); 

 ɫɩɨɫɨɛɧɨɫɬɶ ɥɭɱɲɟ ɡɚɳɢɳɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɤɨɪɪɨɡɢɢ; 
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 ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɬɶ ɥɭɱɲɭɸ ɝɟɪɦɟɬɢɡɚɰɢɸ ɭɡɥɨɜ ɬɪɟɧɢɹ ɢ ɩɪɟɞɨ-

ɯɪɚɧɹɬɶ ɢɯ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ; 

 ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɚɹ, ɱɟɦ ɭ ɦɚɫɟɥ ɡɚɜɢɫɢɦɨɫɬɶ ɢɯ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚ-

ɬɭɪɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɪɚɛɨɬɟ ɭɡɥɨɜ ɬɪɟɧɢɹ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ 

ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ 200℃; 
 ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ɜ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɩɪɢ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɞɚɜɥɟɧɢɣ, ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɪɢ 

ɩɟɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ ɫɤɨɪɨɫɬɟɣ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ); 

 ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɡɚ ɫɱɟɬ ɛɨɥɶɲɨɝɨ ɪɟɫɭɪɫɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɦɟɧɶ-

ɲɟɝɨ ɪɚɫɯɨɞɚ. 

Ɉɛɵɱɧɨ ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ ɩɪɢɧɹɬɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɩɪɢɪɨɞɟ ɡɚɝɭ-

ɫɬɢɬɟɥɹ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɷɬɢɦ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɫɜɨɣɫɬɜɚ ɢ 

ɜɨɡɦɨɠɧɵɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ. ɉɨ ɩɪɢɦɟɧɹɟɦɵɦ ɡɚɝɭɫɬɢɬɟɥɹɦ ɫɦɚɡɤɢ ɞɟɥɹɬ ɧɚ 

ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

 ɦɵɥɶɧɵɟ; 

 ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ; 

 ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ; 

 ɨɪɝɚɧɢɱɟɫɤɢɟ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɵɥɶɧɵɟ ɫɦɚɡɤɢ, ɡɚɝɭɳɟɧɧɵɟ ɤɚɥɶɰɢɟɜɵɦɢ, ɥɢ-

ɬɢɟɜɵɦɢ, ɧɚɬɪɢɟɜɵɦɢ, ɚɥɸɦɢɧɢɟɜɵɦɢ ɢ ɞɪɭɝɢɦɢ ɦɵɥɚɦɢ ɜɵɫɲɢɯ ɠɢɪɧɵɯ ɤɢɫ-

ɥɨɬ. ɇɚ ɢɯ ɞɨɥɸ ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 80% ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ ɜɫɟɯ ɫɦɚɡɨɤ. Ɇɵɥɶɧɵɟ 

ɫɦɚɡɤɢ ɛɵɜɚɸɬ ɨɛɵɱɧɵɟ ɢ ɤɨɦɩɥɟɤɫɧɵɟ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɦɟɧɟɧɢɹ ɨɛɵɱɧɵɯ 

ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɧɢɠɟ ɤɨɦɩɥɟɤɫɧɵɯ. Ɉɛɵɱɧɵɟ ɤɚɥɶɰɢɟɜɵɟ ɩɪɢɦɟɧɹɸɬ ɞɨ 60 – 

80℃, ɤɨɦɩɥɟɤɫɧɵɟ ɤɚɥɶɰɢɟɜɵɟ – ɞɨ 140 – 200℃, ɨɛɵɱɧɵɟ ɥɢɬɢɟɜɵɟ – ɞɨ 120 – 

130℃, ɤɨɦɩɥɟɤɫɧɵɟ ɥɢɬɢɟɜɵɟ – ɞɨ 150 – 170℃, ɨɛɵɱɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ – ɞɨ 60 – 

70℃, ɚ ɤɨɦɩɥɟɤɫɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ – ɞɨ 160 – 180℃. ɇɚ ɞɨɥɸ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɫɦɚɡɨɤ, ɡɚɝɭɳɟɧɧɵɯ ɩɚɪɚɮɢɧɚɦɢ ɢɥɢ ɰɟɪɟɡɢɧɚɦɢ, ɩɪɢɯɨɞɢɬɫɹ 10 – 12%. Ɉɧɢ ɪɚ-

ɛɨɬɨɫɩɨɫɨɛɧɵ ɞɨ 50 – 60℃ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɤɨɧɫɟɪɜɚɰɢɢ ɦɚɲɢɧ, 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ. 



28 
 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɦɚɡɤɢ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɪɟɧɢɹ ɢ ɢɡ-

ɧɨɫɚ ɬɪɭɳɢɯɫɹ ɞɟɬɚɥɟɣ, ɬɨ ɟɫɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢ-

ɚɥɨɜ. Ɍɨɥɶɤɨ 14% ɫɦɚɡɨɤ ɪɚɫɯɨɞɭɟɬɫɹ ɞɥɹ ɤɨɧɫɟɪɜɚɰɢɢ ɢ 2% ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɢ ɜɜɟɞɟɧɧɨɣ ɜ ɞɟɣɫɬɜɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɢɜɟ-

ɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1, ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɩɪɢɡɧɚɤɚ ɩɪɢɧɹɬɨ 

ɪɚɡɞɟɥɟɧɢɟ ɫɦɚɡɨɤ ɩɨ ɨɛɥɚɫɬɹɦ ɩɪɢɦɟɧɟɧɢɹ. [6] 
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Ɍɚɛɥɢɰɚ 1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɩɨ ȽɈɋɌ 23258 – 78 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɉɨɞɝɪɭɩɩɚ ɉɪɢɦɟɧɟɧɢɟ 

Ⱥɧɬɢɮɪɢɤɰɢɨɧɧɵɟ 

ɋɧɢɠɟɧɢɟ ɢɡɧɨɫɚ ɢ ɬɪɟɧɢɹ 

ɫɤɨɥɶɠɟɧɢɹ ɫɨɩɪɹɠɟɧɧɵɯ 

ɞɟɬɚɥɟɣ 

Ɉɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɥɹ 

ɨɛɵɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

ɍɡɥɵ ɬɪɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ ɞɨ 70℃ 

 
Ɉɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨ-

ɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

ɍɡɥɵ ɬɪɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ ɞɨ 110℃ 

 Ɇɧɨɝɨɰɟɥɟɜɵɟ 

ɍɡɥɵ ɬɪɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ ɨɬ -30 ɞɨ 130℃ ɜ 

ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 

ɜɥɚɠɧɨɫɬɢ ɫɪɟɞɵ 

ȼ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɯ ɦɟ-

ɯɚɧɢɡɦɚɯ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚ-

ɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɨ -40℃ ɢ 

ɧɢɠɟ 

 Ɍɟɪɦɨɫɬɨɣɤɢɟ 
ɍɡɥɵ ɬɪɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ 150℃ ɢ ɜɵɲɟ 

 Ɇɨɪɨɡɨɫɬɨɣɤɢɟ 
ɍɡɥɵ ɬɪɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ -40℃ ɢ ɧɢɠɟ 

 
ɉɪɨɬɢɜɨɡɚɞɢɪɧɵɟ ɢ ɩɪɨɬɢ-

ɜɨɢɡɧɨɫɧɵɟ 

ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɩɪɢ 

ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ 

250 ɤɉɚ ɢ ɩɨɞɲɢɩɧɢɤɢ 

ɫɤɨɥɶɠɟɧɢɹ ɩɪɢ ɭɞɟɥɶɧɵɯ 

ɧɚɝɪɭɡɤɚɯ ɜɵɲɟ 15 ɤɉɚ. ɋɨ-

ɞɟɪɠɚɬ ɩɪɨɬɢɜɨɡɚɞɢɪɧɵɟ ɢ 

ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɩɪɢɫɚɞɤɢ 

ɢɥɢ ɬɜɟɪɞɵɟ ɞɨɛɚɜɤɢ 

 ɏɢɦɢɱɟɫɤɢ ɫɬɨɣɤɢɟ 

ɍɡɥɵ ɬɪɟɧɢɹ, ɢɦɟɸɳɢɟ 

ɤɨɧɬɚɤɬ ɫ ɚɝɪɟɫɫɢɜɧɵɦɢ 

ɫɪɟɞɚɦɢ 

 ɉɪɢɛɨɪɧɵɟ 
ɍɡɥɵ ɬɪɟɧɢɹ ɩɪɢɛɨɪɨɜ ɢ 

ɬɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

 



30 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

 
Ɋɟɞɭɤɬɨɪɧɵɟ (ɬɪɚɧɫɦɢɫɫɢ-

ɨɧɧɵɟ) 

Ɂɭɛɱɚɬɵɟ ɢ ɜɢɧɬɨɜɵɟ ɩɟɪɟ-

ɞɚɱɢ ɜɫɟɯ ɜɢɞɨɜ 

 ɉɪɢɪɚɛɨɬɨɱɧɵɟ ɩɚɫɬɵ 

ɋɨɩɪɹɠɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɫ ɰɟɥɶɸ ɨɛɥɟɝɱɟɧɢɹ ɫɛɨɪɤɢ, 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɞɢɪɨɜ ɢ 

ɭɫɤɨɪɟɧɢɹ ɩɪɢɪɚɛɨɬɤɢ 

 
ɍɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 

(ɨɬɪɚɫɥɟɜɵɟ) 

ɍɡɥɵ ɬɪɟɧɢɹ, ɫɦɚɡɤɢ ɞɥɹ 

ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɭɞɨɜɥɟ-

ɬɜɨɪɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɧɟ ɩɪɟɞɭɫɦɨɬ-

ɪɟɧɧɵɦ ɜ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧ-

ɧɵɯ ɩɨɞɝɪɭɩɩɚɯ (ɩɪɨɤɚɱɢ-

ɜɚɟɦɨɫɬɶ, ɢɫɤɪɨɝɚɲɟɧɢɟ) 

 Ȼɪɢɤɟɬɧɵɟ 

ɍɡɥɵ ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɨɥɶ-

ɠɟɧɢɹ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɤ ɜ 

ɜɢɞɟ ɛɪɢɤɟɬɨɜ 

Ʉɨɧɫɟɪɜɚɰɢɨɧɧɵɟ 

ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɤɨɪɪɨɡɢɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɢ 

ɦɟɯɚɧɢɡɦɨɜ ɩɪɢ ɯɪɚɧɟɧɢɢ, 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ 

 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɢ 

ɦɟɯɚɧɢɡɦɵ ɜɫɟɯ ɜɢɞɨɜ, ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɫɬɚɥɶɧɵɯ ɤɚ-

ɧɚɬɨɜ ɢ ɫɥɭɱɚɟɜ, ɬɪɟɛɭɸ-

ɳɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɫɟɪ-

ɜɚɰɢɨɧɧɵɯ ɦɚɫɟɥ ɢɥɢ ɬɜɟɪ-

ɞɵɯ ɩɨɤɪɵɬɢɣ 

Ʉɚɧɚɬɧɵɟ 

ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɡɧɨɫɚ ɢ 

ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɵɯ ɤɚɧɚɬɨɜ 
 

ɋɬɚɥɶɧɵɟ ɤɚɧɚɬɵ ɢ ɬɪɨɫɵ, 

ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɟɪɞɟɱɧɢɤɢ 

ɫɬɚɥɶɧɵɯ ɤɚɧɚɬɨɜ 

ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ 
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Ƚɟɪɦɟɬɢɡɚɰɢɹ ɡɚɡɨɪɨɜ, ɨɛ-

ɥɟɝɱɟɧɢɟ ɫɛɨɪɤɢ ɢ ɪɚɡɛɨɪɤɢ 

ɚɪɦɚɬɭɪɵ, ɫɚɥɶɧɢɤɨɜɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɪɟɡɶɛɨɜɵɯ, ɪɚɡɴ-

ёɦɧɵɯ ɢ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢ-

ɧɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɚɤɭɭɦ-

ɧɵɯ ɫɢɫɬɟɦ 

Ⱥɪɦɚɬɭɪɧɵɟ 
Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɢ ɫɚɥɶ-

ɧɢɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ 

 Ɋɟɡɶɛɨɜɵɟ Ɋɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ 

 ȼɚɤɭɭɦɧɵɟ 

ɉɨɞɜɢɠɧɵɟ ɢ ɪɚɡɴɟɦɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ 

ɜɚɤɭɭɦɧɵɯ ɫɢɫɬɟɦ 

 

Ɉɛɳɢɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɡɚ ɩɨɫɥɟɞ-

ɧɢɟ ɝɨɞɵ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ, ɧɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɜɵɩɭɫɤɚ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɪɚɡɥɢɱɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɢ ɜɨɡɦɨɠɧɨɟ ɫɧɢɠɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫɦɚ-

ɡɨɤ ɞɨɫɬɢɝɧɭɬɵ ɛɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɜɵɪɚɛɨɬɤɢ ɧɨɜɵɯ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɜɢɞɨɜ 

ɫɦɚɡɨɤ, ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɵɛɨɪɨɦ ɬɚɪɵ, ɭɥɭɱɲɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɣ ɭɡɥɨɜ ɬɪɟɧɢɹ 

ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɫɨɤɪɚɳɟɧɢɟɦ ɭɞɟɥɶɧɵɯ ɧɨɪɦ ɪɚɫɯɨ-

ɞɨɜɚɧɢɹ ɫɦɚɡɨɤ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫɢɮɢ-

ɤɚɰɢɹ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɩɨ ɬɢɩɭ ɡɚɝɭɫɬɢɬɟɥɹ, ɩɪɢɜɟɞɟɧɧɚɹ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɍɚɛɥɢɰɚ 2 – Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɦɚɡɨɤ ɩɨ ɬɢɩɭ ɡɚɝɭɫɬɢɬɟɥɹ 

Ɍɢɩ ɡɚɝɭɫɬɢ-

ɬɟɥɹ 

Ʉɨɧɰɟɧ-

ɬɪɚɰɢɹ ɡɚ-

ɝɭɫɬɢɬɟɥɹ, 

% 

ȼɨɞɨɫɬɨɣ-

ɤɨɫɬɶ 

Ɂɚɳɢɬɧɵɟ 

ɫɜɨɣɫɬɜɚ 

Ɍɟɦɩɟɪɚɬɭɪ-

ɧɵɣ ɞɢɚɩɚ-

ɡɨɧ ɩɪɢɦɟ-

ɧɟɧɢɹ, ℃ 

ɏɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ 

Ɇɵɥɶɧɵɟ ɫɦɚɡɤɢ 

Ƚɢɞɪɚɬɢɪɨɜɚɧ-

ɧɵɟ ɤɚɥɶɰɢɟ-

ɜɵɟ ɦɵɥɚ (ɫɨ-

ɥɢɞɨɥɵ) 

12 – 18 ɏɨɪɨɲɚɹ ɏɨɪɨɲɢɟ Ɉɬ -30 ɞɨ 80 

Ⱦɟɲɟɜɵɟ 

ɤɪɭɩɧɨɬɨɧ-

ɧɚɠɧɵɟ 

ɫɦɚɡɤɢ ɨɛ-

ɳɟɝɨ ɧɚɡɧɚ-

ɱɟɧɢɹ 

Ʉɨɦɩɥɟɤɫɧɵɟ 

ɤɚɥɶɰɢɟɜɵɟ 

ɦɵɥɚ 

7 – 12 ɋɪɟɞɧɹɹ ɋɪɟɞɧɢɟ 
Ɉɬ -50 ɞɨ 

200 

Ɇɧɨɝɨɰɟɥɟ-

ɜɵɟ, ɧɢɡɤɨ- 

ɢ ɜɵɫɨɤɨ-

ɬɟɦɩɟɪɚɬɭɪ-

ɧɵɟ 

Ʌɢɬɢɟɜɵɟ ɦɵɥɚ 

ɫɬɟɚɪɢɧɨɜɨɣ, 

ɨɥɟɢɧɨɜɨɣ, ɪɢ-

ɰɢɧɨɥɟɜɨɣ ɢ 

ɞɪɭɝɢɢɯ ɤɢɫɥɨɬ 

8 – 20 ɏɨɪɨɲɚɹ ɋɪɟɞɧɢɟ 
Ɉɬ -60 ɞɨ 

120 

ɇɢɡɤɨ- ɢ ɜɵ-

ɫɨɤɨɬɟɦɩɟ-

ɪɚɬɭɪɧɵɟ, 

ɚɜɢɚɰɢɨɧ-

ɧɵɟ 

ɇɚɬɪɢɟɜɵɟ ɢ 

ɧɚɬɪɢɟɜɨ-ɤɚɥɶ-

ɰɢɟɜɵɟ ɦɵɥɚ 

15 – 30 ɇɢɡɤɚɹ ɇɢɡɤɢɟ 
Ɉɬ -40 ɞɨ 

110 

Ⱦɟɲɟɜɵɟ 

ɫɦɚɡɤɢ ɞɥɹ 

ɩɨɜɵɲɟɧ-

ɧɵɯ ɬɟɦɩɟ-

ɪɚɬɭɪ 

Ʌɢɬɢɟɜɵɟ ɦɵɥɚ 

ɨɤɫɢɫɬɟɚɪɢɧɨ-

ɜɨɣ ɤɢɫɥɨɬɵ 

6 – 12 ɏɨɪɨɲɚɹ ɋɪɟɞɧɢɟ 
Ɉɬ -50 ɞɨ 

140 

Ɇɧɨɝɨɰɟɥɟ-

ɜɵɟ, ɜɵɫɨɤɨ-

ɬɟɦɩɟɪɚɬɭɪ-

ɧɵɟ 
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Ʉɨɦɩɥɟɤɫɧɵɟ 

ɧɚɬɪɢɟɜɵɟ 

ɦɵɥɚ 

15 – 25 ɇɢɡɤɚɹ ɇɢɡɤɢɟ Ⱦɨ 200 

ȼɵɫɨɤɨɬɟɦ-

ɩɟɪɚɬɭɪɧɵɟ, 

ɩɪɢɛɨɪɧɵɟ, 

ɦɧɨɝɨɰɟɥɟ-

ɜɵɟ 

Ȼɚɪɢɟɜɵɟ ɢ 

ɤɨɦɩɥɟɤɫɧɵɟ 

ɛɚɪɢɟɜɵɟ ɦɵɥɚ 

20 – 30 ɏɨɪɨɲɚɹ ɏɨɪɨɲɢɟ >>150 
Ɇɧɨɝɨɰɟɥɟ-

ɜɵɟ 

Ⱥɥɸɦɢɧɢɟɜɵɟ 

ɢ ɤɨɦɩɥɟɤɫɧɵɟ 

ɚɥɸɦɢɧɢɟɜɵɟ 

ɦɵɥɚ 

6 – 10   >>220 
Ɇɧɨɝɨɰɟɥɟ-

ɜɵɟ 

ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɦɚɡɤɢ 

Ɍɜɟɪɞɵɟ ɭɝɥɟ-

ɜɨɞɨɪɨɞɵ 
15 – 30 

Ɉɱɟɧɶ ɯɨɪɨ-

ɲɚɹ 

Ɉɱɟɧɶ ɯɨɪɨ-

ɲɢɟ 
Ɉɬ -30 ɞɨ 60 

Ʉɨɧɫɟɪɜɚɰɢ-

ɨɧɧɵɟ, ɨɩɬɢ-

ɱɟɫɤɢɟ 

ɋɢɥɢɤɚɝɟɥɶ 6 – 10 ɏɨɪɨɲɚɹ 
ɋɪɟɞɧɢɟ ɢ 

ɧɢɡɤɢɟ 

Ɉɬ -50 ɞɨ 

250 

Ɇɧɨɝɨɰɟɥɟ-

ɜɵɟ 

Ⱦɢɫɭɥɶɮɢɞ ɦɨ-

ɥɢɛɞɟɧɚ ɢɥɢ 

ɝɪɚɮɢɬ 

50 – 90  
ɋɪɟɞɧɢɟ ɢ 

ɧɢɡɤɢɟ 
Ⱦɨ 300 

Ⱦɥɹ ɬɢɯɨ-

ɯɨɞɧɵɯ ɩɨɞ-

ɲɢɩɧɢɤɨɜ ɢ 

ɪɟɡɶɛɨɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ 

ɉɢɝɦɟɧɬɵ 20 – 50  ɋɪɟɞɧɢɟ Ȼɨɥɶɲɟ 300 
ȼɵɫɨɤɨɬɟɦ-

ɩɟɪɚɬɭɪɧɵɟ 

 

ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɭɡɟɥ ɬɪɟɧɢɹ, ɜ ɤɨɬɨ-

ɪɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ. Ɇɧɨɝɨɨɛɪɚɡɢɟ ɬɢɩɨɜ ɩɨɞɲɢɩɧɢɤɨɜ, ɚ 

ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɥɨ ɤ ɫɨɡɞɚɧɢɸ ɛɨɥɶɲɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ ɫɦɚ-

ɡɨɤ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵ-

ɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
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ɭɡɥɵ ɬɪɟɧɢɹ ɫ ɧɟɛɨɥɶɲɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɡɚɩɨɥɧɹɸɬ ɫɦɚɡɤɨɣ ɩɨɥɧɟɟ, ɱɟɦ 

ɛɵɫɬɪɨɯɨɞɧɵɟ ɭɡɥɵ, ɬɚɤ ɤɚɤ ɢɡɥɢɲɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɚɡɤɢ ɭɞɚɥɹɟɬɫɹ ɢɡ ɡɨɧ ɫ ɜɵ-

ɫɨɤɢɦɢ ɫɤɨɪɨɫɬɹɦɢ ɜɡɚɢɦɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 

ɪɟɡɤɨɝɨ ɩɚɞɟɧɢɹ ɡɧɚɱɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨɣ ɜɹɡɤɨɫɬɢ ɫɦɚɡɤɢ. ȼ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧ-

ɧɵɯ ɫɥɭɱɚɹɯ ɤɨɥɢɱɟɫɬɜɨ ɫɦɚɡɤɢ ɜ ɭɡɥɟ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɩɵɬɧɵɦ ɩɭɬɟɦ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɦɚɡɤɢ ɜ ɛɭɤɫɨɜɵɯ ɭɡɥɚɯ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ ɨɞɧɨɣ ɬɪɟɬɢ ɫɜɨɛɨɞɧɨɝɨ ɨɛɴɟɦɚ ɛɭɤɫɵ [1]. 

ɉɨɞɛɨɪ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɦɚɡɨɤ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɛɨɪ ɫɦɚɡɤɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɭɡɥɚ ɬɪɟɧɢɹ ɦɨɠɧɨ ɩɪɨ-

ɢɡɜɟɫɬɢ ɢɫɯɨɞɹ ɢɡ ɡɧɚɧɢɣ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: 

 ɫɜɨɣɫɬɜɚ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ; 

 ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɭɡɥɨɜ ɬɪɟɧɢɹ (ɬɢɩ, ɪɚɡɦɟɪ, ɯɚɪɚɤɬɟɪ ɞɜɢ-

ɠɟɧɢɹ ɬɪɭɳɢɯɫɹ ɞɟɬɚɥɟɣ, ɝɟɪɦɟɬɢɡɚɰɢɹ); 

 ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɫɦɚɡɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɧɬɚɤɬɟ; 

 ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (ɬɟɦɩɟɪɚɬɭɪɚ, ɫɤɨɪɨɫɬɶ, ɧɚɝɪɭɡɤɚ, ɧɚɥɢɱɢɟ ɜɢɛɪɚɰɢɢ, ɪɚ-

ɞɢɚɰɢɢ). 

Ɉɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɦɚɡɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3 – Ɉɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɦɚɡɨɤ 

ɇɚɢɦɟɧɨɜɚ-

ɧɢɟ ɩɨɤɚɡɚ-

ɬɟɥɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢ-

ɱɟɫɤɢɣ ɩɚɪɚ-

ɦɟɬɪ 

ɋɩɨɫɨɛ ɜɵɱɢɫ-

ɥɟɧɢɹ 

Ɇɚɪɤɚ 

ɩɪɢɛɨɪɚ 

Ɇɟɬɨɞɵ ɢɫ-

ɩɵɬɚɧɢɣ ɩɨ 

ȽɈɋɌ 

ɉɪɢɦɟɱɚ-

ɧɢɟ 

ɉɪɟɞɟɥ ɩɪɨɱ-

ɧɨɫɬɢ ɧɚ 

ɫɞɜɢɝ, ɉɚ 

ɉɪɟɞɟɥ ɩɪɨɱ-

ɧɨɫɬɢ ɧɚ 

ɪɚɡɜɵɪ, ɉɚ 

߬ 

 

 𝜎 

ɇ/ˏଶ 

ɇ/ˏଶ 

Ʉ-2, ɋɄ 

 

Ɍɢɤɫɨ-

ɦɟɬɪ 

7143 – 73 

7143 – 73 

19295 – 73 

– 

– 

– 

Ɇɟɯɚɧɢɱɟɫɤɚɹ 

ɫɬɚɛɢɥɶɧɨɫɬɶ, 

% 

Кв К˓ 

 

𝜎в − 𝜎˓𝜎ː ∙ ͳͲͲ Ɍɨ ɠɟ 
19295 – 73 

19295 – 73 

𝜎ː − ɭ ɧɟ-

ɪɚɡɪɟɲɟɧ-

ɧɨɣ 

ɫɦɚɡɤɢ; 𝜎˓ − ɭ 

ɪɚɡɪɭ-

ɲɟɧɧɨɣ 

ɫɦɚɡɤɢ; 𝜎в − ɭ 

ɫɦɚɡɤɢ 

ɩɨɫɥɟ ɪɚɡ-

ɪɭɲɟɧɢɹ 

ɢ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɹ 

ȼɹɡɤɨɫɬɶ, ɉɚ 𝜂 Д߬ ȺɄȼ 7163 – 63 

Ⱦ – ɝɪɚ-

ɞɢɟɧɬ 

ɫɤɨɪɨɫɬɢ 

ɫɞɜɢɝɚ, ˔−ଵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

Ʉɨɥɥɨɢɞɧɚɹ 

ɫɬɚɛɢɥɶɧɨɫɬɶ, 

% 

ɏ 
Мଵ − МଶМ ∙ ͳͲͲ ɄɋȺ 7142 – 74 

Ɇ – ɦɚɫɫɚ 

ɢɫɩɵɬɭɟ-

ɦɨɣ 

ɫɦɚɡɤɢ; Мଵ − ɦɚɫɫɚ 

ɫɦɚɡɤɢ ɫ 

ɮɢɥɶɬɪɨɦ 

ɞɨ ɢɫɩɵ-

ɬɚɧɢɣ; Мଶ − ɦɚɫɫɚ 

ɫɦɚɡɤɢ ɫ 

ɮɢɥɶɬɪɨɦ 

ɩɨɫɥɟ ɢɫ-

ɩɵɬɚɧɢɣ 

ɏɢɦɢɱɟɫɤɚɹ 

ɫɬɚɛɢɥɶɧɨɫɬɶ, 

ɦɝ ɄɈɇ/ɝ 

ɏ Х = Кଵ − Кଶ ɇɟɬ 5734 – 76 

Кଵ − ɫɨ-

ɞɟɪɠɚɧɢɟ 

ɤɢɫɥɨɬ 

ɩɨɫɥɟ 

ɨɤɢɫɥɟ-

ɧɢɹ; Кଶ − ɞɨ 

ɨɤɢɫɥɟ-

ɧɢɹ 

Ɍɟɪɦɨɭɩɪɨɱ-

ɧɟɧɢɟ % 
߬ 

߬ଵ − ߬ଶ߬ଵ ∙ ͳͲͲ ɋɄ 7143 – 73 

߬ଵ − ɞɨ 

ɬɟɪɦɨɨɛ-

ɪɚɛɨɬɤɢ; ߬ଶ − ɩɨ-

ɫɥɟ ɬɟɪ-

ɦɨɨɛɪɚ-

ɛɨɬɤɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 

ɂɫɩɚɪɹɟ-

ɦɨɫɬɶ, % 
ɏ 

Мଵ − МଶМଵ ∙ ͳͲͲ 
Ɍɟɪɦɨ-

ɫɬɚɬ 
9566 – 74 

Мଵ − ɦɚɫɫɚ 

ɫɦɚɡɤɢ ɞɨ 

ɢɫɩɵɬɚ-

ɧɢɣ; Мଶ − ɦɚɫɫɚ ɩɨ-

ɫɥɟ ɢɫɩɵ-

ɬɚɧɢɣ 

ɉɪɨɬɢɜɨɢɡ-

ɧɨɫɧɵɟ ɢ ɩɪɨ-

ɬɢɜɨɡɚɞɢɪɧɵɟ 

ɫɜɨɣɫɬɜɚ 

ʟк − ɤɪɢɬɢɱɟ-

ɫɤɚɹ ɧɚɝɪɭɡɤɚ, 

ɉɚ ʟ˔ −ɧɚɝɪɭɡɤɚ 

ɫɜɚɪɢɜɚɧɢɹ, ɉɚ Из −ɢɧɞɟɤɫ ɡɚ-

ɞɢɪɚ Дː −ɩɨɤɚɡɚɬɟɥɶ 

ɢɡɧɨɫɚ 

∑𝑛  

ɑɟɬɵ-

ɪɟɯɲɚ-

ɪɢɤɨɜɚɹ 

ɦɚɲɢɧɚ 

ɬɪɟɧɢɹ 

ɑɆɌ-2 

9490 – 75 

∑ܳ – 

ɫɭɦɦɚ 

ɭɫɥɨɜɧɨɣ 

ɧɚɝɪɭɡɤɢ 

ɞɨ ɫɜɚɪɢ-

ɜɚɧɢɹ; 

n – ɱɢɫɥɨ 

ɢɫɩɵɬɚ-

ɧɢɣ 

Ʉɨɪɪɨɡɢɨɧɧɨɟ 

ɞɟɣɫɬɜɢɟ ɧɚ 

ɦɟɬɚɥɥɵ 

ȼɢɡɭɚɥɶɧɨ – ɇɟɬ 9,080 – 77 – 

 

Ɉɞɧɚɤɨ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɫɦɚɡɤɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɬɨɥɶɤɨ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɦɚɡɤɢ ɜ ɪɟɚɥɶɧɵɯ ɭɡɥɚɯ ɬɪɟɧɢɹ. Ɋɚ-

ɰɢɨɧɚɥɶɧɵɣ ɩɨɞɛɨɪ ɢ ɩɪɢɦɟɧɟɧɢɟ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɞɨɥ-

ɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɩɨɥɭɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɦɚɡɨɤ ɞɥɹ ɡɭɛɱɚɬɵɯ ɩɟɪɟɞɚɱ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ 

ɥɨɤɨɦɨɬɢɜɨɜ ɢ ɷɥɟɤɬɪɨɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ (ɗɉɋ) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɩɨɫɨɛɧɨɫɬɢ 
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ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɡɚɞɢɪ ɡɭɛɶɟɜ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɵɫɧɨɫɧɵɣ ɪɟɠɢɦ ɬɪɟɧɢɹ ɜ ɲɢɪɨ-

ɤɨɦ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ. Ɉɬɫɭɬɫɬɜɢɟ ɞɨɥɠɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɷɬɨɝɨ ɭɡɥɚ ɬɪɟ-

ɧɢɹ ɩɪɟɞɴɹɜɥɹɟɬ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɹɡɤɨɫɬɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɋɟɣɱɚɫ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɩɨɫɬɭɩɚɟɬ ɞɜɚ ɫɨɪɬɚ ɨɫɟɪɧɟɧɧɨɣ 

ɫɦɚɡɤɢ – ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ ɥɟɬɧɟɝɨ ɫɨɪɬɚ 

ɫɦɚɡɤɢ ɋɌɉ ɧɟ ɨɩɪɚɜɞɚɥɨ ɫɟɛɹ ɩɨ ɩɪɢɱɢɧɟ ɟɟ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ. Ɂɢɦɧɢɣ ɫɨɪɬ 

ɫɦɚɡɤɢ ɋɌɉ, ɩɪɢɦɟɧɹɟɦɵɣ ɤɪɭɝɥɨɝɨɞɢɱɧɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɩɪɚɜɞɵɜɚɟɬ ɫɟɛɹ. 

ɂɡɜɟɫɬɧɵ ɞɜɚ ɨɫɧɨɜɧɵɯ ɜɢɞɚ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɦɚɡɨɤ – ɩɟɪɢɨɞɢɱɟ-

ɫɤɢɣ ɢ ɧɟɩɪɟɪɵɜɧɵɣ. ɉɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɡɧɨɬɢɩɧɵɯ ɫɦɚɡɨɤ, ɧɚɩɪɢɦɟɪ, 

ɤɚɥɶɰɢɟɜɵɯ (ɫɨɥɢɞɨɥɨɜ) ɢ ɥɢɬɢɟɜɵɯ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɞ-

ɧɚɤɨ ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ ɜɟɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ ɩɨɥɭɱɟɧɢɹ ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɩɟ-

ɪɢɨɞɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ – ɞɨɡɢ-

ɪɨɜɤɚ – ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɦɵɥɚ ɢɥɢ ɦɵɥɶɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɚ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɦɵɥɚ 

ɜ ɦɚɫɥɟ – ɭɞɚɥɟɧɢɟ ɢɡɛɵɬɤɚ ɜɥɚɝɢ – ɪɚɫɩɥɚɜɥɟɧɢɟ – ɨɯɥɚɠɞɟɧɢɟ – ɨɬɞɟɥɨɱɧɵɟ 

ɨɩɟɪɚɰɢɢ [6]. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɢɬɢɟɜɵɯ ɫɦɚɡɨɤ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

 

 



39 
 

 

 

1-4 – ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɞɨɡɢɪɨɜɤɢ ɫɵɪɶɹ; 5 – ɤɨɧɬɚɤɬɨɪ; 6 – ɬɟɩɥɨɧɨɫɢɬɟɥɶ; 

7 – ɧɚɫɨɫ ɰɢɪɤɭɥɹɰɢɢ ɢ ɩɟɪɟɤɚɱɤɢ ɪɚɫɩɥɚɜɚ ɫɦɚɡɤɢ; 8 – ɤɨɥɨɧɧɚ ɞɥɹ ɨɯɥɚɠɞɟ-

ɧɢɹ ɫɦɚɡɤɢ; 9 – ɧɚɫɨɫ ɩɨɞɚɱɢ ɫɦɚɡɤɢ ɧɚ ɝɨɦɨɝɟɧɢɡɚɰɢɸ; 10 – ɝɨɦɟɝɟɧɢɡɚɬɨɪ; 11 

– ɮɢɥɶɬɪ; 12 – ɞɟɚɷɪɚɬɨɪ. 

Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɩɨɥɭɧɟɩɪɟɪɵɜ-

ɧɵɦ ɦɟɬɨɞɨɦ 

 

ɇɟɩɪɟɪɵɜɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɨɫɧɨɜɚɧɵ ɧɚ ɩɨɫɬɨ-

ɹɧɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɨɦɵɥɹɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɥɚɦɟɧ-

ɬɢɪɭɟɦɨɣ ɩɨɞɚɱɟɣ ɤɨɦɩɨɧɟɧɬɨɜ ɫɦɚɡɤɢ ɞɨɡɢɪɭɸɳɢɦɢ ɧɚɫɨɫɚɦɢ. Ɍɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɵ-

ɪɶɟ ɢ ɤɨɦɩɨɧɟɧɬɵ – ɞɨɡɢɪɭɸɳɢɟ ɧɚɫɨɫɵ – ɫɦɟɫɢɬɟɥɶ ɢɥɢ ɪɟɚɤɬɨɪ-ɧɚɝɪɟɜ 

ɦɵɥɶɧɨ-ɦɚɫɥɹɧɨɣ ɫɦɟɫɢ ɫ ɜɵɩɚɪɤɨɣ ɜɥɚɝɢ ɢ ɪɚɫɩɥɚɜɨɦ, ɨɯɥɚɠɞɟɧɢɟ ɜ ɯɨɥɨɞɢɥɶ-

ɧɢɤɚɯ – ɝɨɦɨɝɟɧɢɡɚɰɢɹ – ɪɚɫɮɚɫɨɜɤɚ. 

ɋɯɟɦɚ ɧɚɢɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɥɢɬɢɟɜɵɯ ɫɦɚɡɨɤ ɧɟɩɪɟɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 
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1-4 – ɩɢɬɚɸɳɢɟ ɟɦɤɨɫɬɢ ɫɵɪɶɹ ɢ ɤɨɦɩɨɧɟɧɬɨɜ; 5 – ɚɩɩɚɪɚɬ ɜɢɯɪɟɜɨɝɨ ɫɥɨɹ (ɪɟ-

ɚɤɬɨɪ); 6-7 – ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɟɦɤɨɫɬɢ ɦɵɥɶɧɨ-ɜɨɞɨɦɚɫɥɹɧɨɣ ɫɦɟɫɢ; 8 – ɞɟɦɩ-

ɮɟɪ; 9 – ɧɚɝɪɟɜɚɬɟɥɶ; 10 – ɢɫɩɚɪɢɬɟɥɶ; 11 – ɯɨɥɨɞɢɥɶɧɢɤ-ɜɨɬɚɬɨɪ; 12 – ɝɨɦɨɝɟ-

ɧɢɡɚɬɨɪ; 13 – ɮɢɥɶɬɪ; 14 – ɞɟɚɷɪɚɬɨɪ; 15 – ɧɚɫɨɫ; 16 – ɞɨɡɢɪɭɸɳɢɟ ɧɚɫɨɫɵ 

 

Ɋɢɫɭɧɨɤ 2 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɥɢɬɢɟɜɵɯ ɫɦɚ-

ɡɨɤ ɧɟɩɪɟɪɵɜɧɵɦ ɦɟɬɨɞɨɦ 

 

ɇɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɟɟ ɬɪɢɞɰɚɬɢ ɧɚɢɦɟɧɨɜɚ-

ɧɢɣ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉɪɨɦɟ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɜ ɠɟ-

ɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣɫɬɜɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɥɭɠɢɞɤɢɟ, ɠɢɞɤɢɟ, ɬɜɟɪɞɵɟ ɢ ɩɚɫɬɨ-

ɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ. 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɯ ɢɥɢ ɡɚщɢɬɧɵɯ ɫɦɚɡɨɤ ɹɜɥɹɟɬɫɹ ɥɟɝɤɨɫɬɶ 

ɢɯ ɧɚɧɟɫɟɧɢɹ ɧɚ ɡɚɳɢɳɚɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɥɟɝɤɨɫɬɶ ɢɯ ɭɞɚɥɟɧɢɹ ɫ ɷɬɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ. ɋɭɳɟɫɬɜɭɸɬ ɪɚɛɨɱɢɟ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɫɦɚɡɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɡɚɳɢɬɧɨɝɨ ɢ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɬ 

ɫɦɚɡɤɢ ɨɤɚɡɵɜɚɸɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ, ɱɟɦ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɩɨɤɪɵ-

ɬɢɹ ɩɪɢ ɡɚɳɢɬɟ ɞɟɬɚɥɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɵ, ɩɚɪɚ, ɜɨɡɞɭɯɚ. 
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Ʉ ɧɟɞɨɫɬɚɬɤɭ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɤ ɤɚɤ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬɧɨɫɢɬɫɹ ɢɯ 

ɦɚɥɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ. 

Ɂɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɦɵɥɶɧɵɯ ɫɦɚɡɨɤ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ 

ɡɚɝɭɫɬɢɬɟɥɹ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɟ ɫɦɚɡɤɢ ɧɚɧɨɫɹɬ ɧɚ ɯɨɪɨɲɨ ɨɱɢɳɟɧ-

ɧɵɟ, ɨɛɟɡɠɢɪɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. ɇɚɧɨɫɢɬɶ ɫɦɚɡɤɭ ɬɨɥɫɬɵɦ ɫɥɨɟɦ ɧɟ ɪɟɤɨɦɟɧɞɭ-

ɟɬɫɹ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɫɩɨɥɡɚɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɱɬɨ ɨɫɥɚɛ-

ɥɹɟɬ ɡɚɳɢɬɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɪɢɜɨɞɢɬ ɤ ɟɟ ɩɟɪɟɪɚɫɯɨɞɭ. ɋɪɨɤ ɡɚɳɢɬɵ ɞɟɬɚɥɟɣ 

ɨɬ ɤɨɪɪɨɡɢɢ ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɢ ɨɬ ɫɩɨɫɨɛɚ ɭɩɚɤɨɜɤɢ ɢɡɞɟɥɢɹ. 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɞɛɨɪɭ ɤɨɧɫɟɪɜɚɰɢɨɧɧɵɯ ɫɦɚɡɨɤ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟ-

ɫɤɢɯ ɮɚɤɬɨɪɨɜ ɢ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ ɞɚɧɵ ɜ ȽɈɋɌ 9.014 – 78. ɉɨ ɢɫɬɟɱɟɧɢɢ ɫɪɨɤɚ 

ɡɚɳɢɬɵ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɤɨɧɫɟɪɜɚɰɢɸ, ɬɚɤ ɤɚɤ ɪɟɤɨɧɫɟɪɜɚɰɢɹ 

ɢɡɞɟɥɢɣ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɨɣ ɢ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɨɩɟɪɚɰɢɟɣ. Ⱦɨɫɬɚɬɨɱɧɨ ɪɟɤɨɧɫɟɪ-

ɜɢɪɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɞɟɬɚɥɟɣ ɢ ɬɳɚɬɟɥɶɧɨ ɢɯ ɨɫɦɨɬɪɟɬɶ. ɉɪɢ ɨɬɫɭɬɫɜɢɢ ɩɪɢɡɧɚɤɨɜ 

ɤɨɪɪɨɡɢɢ ɦɨɠɧɨ ɩɪɨɞɨɥɠɚɬɶ ɯɪɚɧɟɧɢɟ ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɧɵɯ ɢɡɞɟɥɢɣ. 

Ɋɟɤɨɧɫɟɪɜɚɰɢɹ ɧɚɪɭɠɧɵɯ ɞɟɬɚɥɟɣ, ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɢɧɫɬɪɭɦɟɧɬɚ, ɦɚɲɢɧ, 

ɫɬɚɧɤɨɜ, ɭɡɥɨɜ ɜ ɫɛɨɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɜɟɬɨɲɢ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɪɢɦɟɧɹɸɬɫɹ ɞɨɫɬɭɩɧɵɟ ɪɚɫɬɜɨɪɢɬɟɥɢ, ɩɨɫɥɟ ɱɟɝɨ ɞɟ-

ɬɚɥɢ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɪɨɬɟɪɟɬɶ ɢ ɜɵɫɭɲɢɬɶ. ɂɡɞɟɥɢɹ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 

– ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɫ ɧɢɯ ɤɨɧɫɟɪɜɚɰɢɨɧɧɨɣ ɫɦɚɡɤɢ ɩɨɞɥɟɠɚɬ 

ɬɳɚɬɟɥɶɧɨɣ ɩɪɨɦɵɜɤɟ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɫɭɲɤɟ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɦɚɡɵɜɚɧɢɟɦ ɩɨ-

ɜɟɪɯɧɨɫɬɟɣ ɥɟɝɤɢɦ ɦɢɧɟɪɚɥɶɧɵɦ ɦɚɫɥɨɦ [3]. 
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2 ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

2.1 ɉɨɪɹɞɨɤ ɞɨɩɭɫɤɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɩɪɢɦɟ-

ɧɟɧɢɸ 

 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɠɢɞɤɢɦ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟ-

ɪɢɚɥɚɦ. 

 

Ɍɚɛɥɢɰɚ 4 – Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɠɢɞɤɢɦ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 

№ 

ɩ/ɩ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟ-

ɪɢɚɥɚɦ 

Ɇɚɫɥɚ 

ɦɨɬɨɪɧɵɟ 
ɬɪɚɧɫɦɢɫ-

ɫɢɨɧɧɵɟ 

ɝɢɞɪɚɜɥɢ-

ɱɟɫɤɢɟ 

ɢɧɞɭɫɬɪɢ-

ɚɥɶɧɵɟ 

1 

ȼɵɫɨɤɢɟ ɦɨɸɳɢɟ ɢ ɞɢɫɩɟɪɝɢ-

ɪɭɸɳɟ-ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ ɫɜɨɣ-

ɫɬɜɚ 

+ - - - 

2 
ȼɵɫɨɤɚɹ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɚɹ 

ɫɬɚɛɢɥɶɧɨɫɬɶ 
+ + + + 

3 
ȼɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɫɬɚ-

ɛɢɥɶɧɨɫɬɶ 
+ + + - 

4 
Ⱦɨɫɬɚɬɨɱɧɵɟ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ 

ɫɜɨɣɫɬɜɚ 
+ + + + 

5 
Ɉɬɫɭɬɫɬɜɢɟ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɜɨɡ-

ɞɟɣɫɬɜɢɹ ɧɚ ɦɚɬɟɪɢɚɥɵ ɞɟɬɚɥɟɣ 
+ + + + 

6 ɋɬɨɣɤɨɫɬɶ ɤ ɫɬɚɪɟɧɢɸ + - - - 

7 
ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɦɚɬɟɪɢɚɥɚɦɢ 

ɭɩɥɨɬɧɟɧɢɣ 
+ + + + 

8 
ȼɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ 
+ + + + 

9 
Ɇɚɥɚɹ ɜɫɩɟɧɢɜɚɟɦɨɫɬɶ ɩɪɢ ɜɵ-

ɫɨɤɨɣ ɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɚɯ 
+ + + - 

10 
Ɇɚɥɚɹ ɥɟɬɭɱɟɫɬɶ (ɷɤɨɥɨɝɢɱ-

ɧɨɫɬɶ) 
+ + - - 
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ɉɨɪɹɞɨɤ ɞɨɩɭɫɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɬɚɤɢɟ ɜɢɞɵ ɬɨɩɥɢɜ ɤɚɤ: ɦɨɬɨɪɧɵɟ, 

ɤɨɦɩɪɟɫɫɨɪɧɵɟ, ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ, ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ, ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɟ, ɤɨɧ-

ɫɟɪɜɚɰɢɨɧɧɵɟ ɢ ɬɜɟɪɞɵɟ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɭɫɤɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢ-

ɚɥɨɜ ɩɪɨɜɨɞɹɬ ɢɯ ɢɫɩɵɬɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɩɪɢɟɦɨɱɧɵɟ ɢ ɤɜɚɥɢɮɢ-

ɤɚɰɢɨɧɧɵɟ. 

ɐɟɥɶ ɩɪɢɟɦɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ – ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɱɟɫɬɜɚ ɪɚɡ-

ɪɚɛɨɬɚɧɧɨɝɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɨ ɭɤɚɡɚɧɧɨɣ ɜ 

ɧɟɦ ɩɪɨɝɪɚɦɦɟ ɢɫɩɵɬɚɧɢɣ. ɉɪɢɟɦɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ 

ɷɬɚɩɵ: 

 ɥɚɛɨɪɚɬɨɪɧɨ-ɫɬɟɧɞɨɜɵɟ – ɞɥɹ ɨɰɟɧɤɢ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɨɞɭɤɬɚ ɢ 

ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɚɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ; 

 ɫɬɟɧɞɨɜɵɟ – ɞɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɢ ɪɟɫɭɪɫɚ ɪɚɛɨɬɵ ɢɡɞɟɥɢɹ ɧɚ ɨɩɵɬ-

ɧɨɦ ɩɪɨɞɭɤɬɟ; 

 ɩɨɥɢɝɨɧɧɵɟ – ɞɥɹ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɢɡɞɟɥɢɹ ɧɚ ɨɩɵɬɧɨɦ ɩɪɨɞɭɤɬɟ ɜ ɡɚɞɚɧ-

ɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ – ɞɥɹ ɩɪɨɜɟɪɤɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɛɨɬɵ ɬɟɯɧɢɤɢ ɫ ɩɪɢ-

ɦɟɧɟɧɢɟɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ȽɋɆ ɜ ɨɠɢɞɚɟɦɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ. 

Ɉɧɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɱɟɫɬɜɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɬɚɤɨɣ ɤɚɤ ȽɈɋɌ, Ɍɍ ɢ ɬ.ɞ., ɞɥɹ 

ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɛɪɚɡɰɚ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɛɵɥ ɞɨɩɭɳɟɧ ɤ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɧɚ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɨɛɴɟɦɟ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜ-

ɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢ ɧɨɪɦ ɤɨɦɩɥɟɤɫɚ ɦɟɬɨɞɨɜ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɧɚ ɞɚɧɧɵɣ 

ɜɢɞ ɦɚɬɟɪɢɚɥɚ.  

Ʉ ɨɛɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɫɜɨɣɫɬɜ ɦɨɬɨɪɧɵɯ, ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɢ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɢɯ ɦɚɫɟɥ ɨɬɧɨɫɹɬɫɹ ɜɹɡɤɨɫɬɶ, ɤɨɪɪɨɡɢɨɧɧɨɫɬɶ [3].  
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ȼɵɩɭɫɤ ɜ ɨɛɪɚɳɟɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɥɟ 

ɩɪɨɜɟɪɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ. 

Ʉɚɠɞɚɹ ɩɚɪɬɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɚɫɟɥ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɠɢɞɤɨɫɬɟɣ, 

ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ, ɞɨɥɠɧɚ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɚɫɩɨɪɬɨɦ ɤɚɱɟɫɬɜɚ ɩɪɨ-

ɞɭɤɰɢɢ ɢ ɩɚɫɩɨɪɬɨɦ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɚɫɩɨɪɬ ɤɚɱɟɫɬɜɚ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ: 

 ɧɚɢɦɟɧɨɜɚɧɢɟ, ɨɛɨɡɧɚɱɟɧɢɟ ɦɚɪɤɢ ɢ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɞɭɤɰɢɢ; 

 ɧɚɢɦɟɧɨɜɚɧɢɟ ɢɡɝɨɬɨɜɢɬɟɥɹ; 

 ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ; 

 ɨɛɨɡɧɚɱɟɧɢɟ ɞɨɤɭɦɟɧɬɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨ-

ɞɭɤɰɢɹ (ɩɪɢ ɧɚɥɢɱɢɢ); 

 ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɞɭɤɰɢɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɨɪɦɚ-

ɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɞɭɤɰɢɹ, ɢ ɮɚɤ-

ɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ; 

 ɫɪɨɤɢ ɢ ɭɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ; 

 ɞɚɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɦɟɫɹɰ, ɝɨɞ); 

 ɧɨɦɟɪ ɩɚɪɬɢɢ; 

 ɧɨɦɟɪ ɩɚɫɩɨɪɬɚ; 

 ɩɨɞɩɢɫɶ ɥɢɰɚ, ɨɮɨɪɦɢɜɲɟɝɨ ɩɚɫɩɨɪɬ. 

 

2.2 Ɍɟɨɪɢɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɦɟɯɚɧɢɡɦɚ ɫɬɚɪɟɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ 
 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɫɬɚɪɟɧɢɸ – ɢɡɦɟɧɟɧɢɸ ɫɜɨɣɫɬɜ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɢɡɦɟɧɹɸɬɫɹ ɫɬɚɧ-

ɞɚɪɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ: ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, ɜɹɡɤɨɫɬɶ, ɤɢɫɥɨɬɧɨɟ ɱɢɫɥɨ, 

ɩɥɨɬɧɨɫɬɶ, ɨɩɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɬɨ ɟɫɬɶ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨ-

ɫɬɚɜ. Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɫɭɪɫɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɦɟɯɚɧɢɡɦ ɫɬɚɪɟɧɢɹ, ɦɚɬɟ-

ɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ. 
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Ɇɚɫɥɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɜ ɩɪɢɫɭɬ-

ɫɬɜɢɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɦɟɬɚɥɥɵ, ɩɨɥɢɦɟɪɵ, ɜɨɞɚ, ɜɨɡɞɭɯ, ɤɢɫɥɨɬɵ), 

ɦɧɨɝɢɟ ɢɡ ɤɨɬɨɪɵɯ ɨɛɥɚɞɚɸɬ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɭɤɨɪɹɸ-

ɳɢɯ ɟɝɨ ɫɬɚɪɟɧɢɟ. ɉɨɫɬɨɹɧɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɚɹ 

ɷɧɟɪɝɢɹ, ɢɧɨɝɞɚ ɪɚɞɢɚɰɢɨɧɧɚɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ, ɩɨɷɬɨɦɭ ɨɧɢ ɨɩɪɟɞɟɥɹɸɬ ɫɬɚɬɢ-

ɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɫɬɚɪɟɧɢɹ. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɞɪɨɫɫɟɥɢɪɨɜɚ-

ɧɢɢ, ɫɠɚɬɢɢ ɪɚɡɪɟɠɟɧɢɢ, ɜɢɛɪɚɰɢɹɯ, ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɢ ɪɚɡɞɟɥɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɬɪɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɨɢɫɯɨɞɢɬ ɤɨɦɩɥɟɤɫ ɮɢɡɢɤɨ-ɯɢɦɢ-

ɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: 

 ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ – ɢɫɩɚɪɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɦɚɫɥɚ, 

ɧɚɤɨɩɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɢɡɧɚɲɢɜɚɧɢɹ, ɪɚɫɬɜɨɪɟɧɢɟ ɝɚɡɨɜ ɢ ɜɨɞɵ, ɢɡɦɟɧɟɧɢɟ ɤɨɥɢ-

ɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɪɢɫɚɞɨɤ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɪɛɰɢɨɧɧɵɯ ɩɥɟɧɨɤ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ; 

 ɢɡɦɟɧɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ – ɨɤɢɫɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɨɜ ɛɚɡɨɜɵɯ 

ɦɚɫɟɥ, ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɛɚɡɨɜɨɝɨ ɦɚɫɥɚ ɢ ɩɪɢɫɚɞɨɤ ɜɫɥɟɞɫɬɜɢɟ ɩɪɢɫɭɬɫɬɜɢɹ 

ɜɨɞɵ ɢ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɪɟɚɤɰɢɢ ɩɪɢɫɚɞɨɤ ɫ ɦɟɬɚɥɥɚɦɢ ɢ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ; 

 ɢɡɦɟɧɟɧɢɹ ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ – ɭɱɚɫɬɢɟ ɦɚɫɥɚ ɜ ɩɪɨɰɟɫɫɚɯ 

ɬɪɟɧɢɹ, ɩɟɪɟɦɟɲɢɜɚɧɢɹ, ɬɪɢɛɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɥɢɹɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤ-

ɰɢɢ; 

 ɢɡɦɟɧɟɧɢɹ, ɜɵɡɜɚɧɧɵɟ ɜɥɢɹɧɢɟɦ ɩɪɨɞɭɤɬɨɜ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ 

ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɫɟɪɵ ɢ ɭɝɥɟɪɨɞɚ. 

Ɍɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɛɚɡɨɜɨɦ ɦɚɫɥɟ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɟɝɨ 

ɫɬɚɪɟɧɢɹ. Ɉɧɢ ɩɪɨɢɫɯɨɞɹɬ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɫɚ ɫɥɨɠɧɵɯ ɦɧɨɝɨɫɬɚɞɢɣɧɵɯ ɪɟɚɤɰɢɣ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɤɢɫɥɨɪɨɞɨɦ (ɚɬɦɨɫɮɟɪɧɵɦ, ɪɚɫɬɜɨɪɟɧɧɵɦ ɜ ɠɢɞɤɨɫɬɢ). 

ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɨɤɢɫɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɦɨɥɟɤɭɥ ɬɟɩɥɨ-

ɜɨɣ ɷɧɟɪɝɢɟɣ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɭɫɢɥɢɜɚɬɶɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɪɚɞɢɚɰɢɨɧɧɵɦ ɜɨɡ-

ɞɟɣɫɬɜɢɟɦ ɢ ɩɪɢɜɨɞɢɬɶ ɤ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɪɚɡɪɵɜɭ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɫ ɨɛɪɚɡɨɜɚ-

ɧɢɟɦ ɫɜɨɛɨɞɧɵɯ ɪɚɞɢɤɚɥɨɜ R, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɱɚɫɬɢ ɦɨɥɟɤɭɥ, ɧɚ ɤɨɧɰɟ 
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ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ ɧɟɫɩɚɪɟɧɧɵɣ ɷɥɟɤɬɪɨɧ. Ⱦɚɥɶɧɟɣɲɢɟ ɫɬɚɞɢɢ ɩɪɟɞɫɬɚɜɹɸɬ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɟ ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ɦɨɥɟɤɭɥ ɜ ɜɢɞɟ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ ɚɜɬɨ-

ɨɤɢɫɥɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɪɚɞɢɤɚɥɵ ɢɧɬɟɧɫɢɜɧɨ ɪɟɚɝɢɪɭɸɬ ɫ ɤɢɫɥɨɪɨɞɨɦ, ɨɛɪɚɡɭɹ ɪɚ-

ɞɢɤɚɥɵ ɩɟɪɟɤɢɫɟɣ ܴ𝑂ଶ, ɤɨɬɨɪɵɟ ɪɟɚɝɢɪɭɸɬ ɫ ɢɫɯɨɞɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ ɭɝɥɟɜɨɞɨ-

ɪɨɞɨɜ, ɨɛɪɚɡɭɸɬ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɪɚɞɢɤɚɥɵ R ɢ ɦɨɥɟɤɭɥɵ ɝɢɞɪɨɩɟɪɟɤɢɫɟɣ 

ROOH. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɤɢɫɥɟɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɜɨɞɚ, ɫɦɨɥɵ, ɤɢɫɥɨɬɵ, ɫɥɨɠɧɵɟ 

ɷɮɢɪɵ, ɭɜɟɥɢɱɢɜɚɸɳɢɟ ɤɢɫɥɨɬɧɨɫɬɶ ɦɚɫɥɚ. 

ɐɟɩɧɚɹ ɪɟɚɤɰɢɹ ɚɜɬɨɨɤɢɫɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɹɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ 

ɦɚɫɥɚɯ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɢɫɚɞɨɤ. Ɋɨɥɶ ɩɪɢɫɚɞɨɤ ɫɜɨɞɢɬɫɹ ɤ ɩɪɟɪɵɜɚɧɢɸ 

ɰɟɩɧɵɯ ɪɟɚɤɰɢɣ ɚɜɬɨɨɤɢɫɥɟɧɢɹ ɢ ɩɪɟɜɪɚɳɟɧɢɸ ɚɤɬɢɜɧɵɯ ɪɚɞɢɤɚɥɨɜ ɢ ɝɢɞɪɨɩɟ-

ɪɟɤɢɫɟɣ ɜ ɫɬɚɛɢɥɶɧɵɟ ɩɪɨɞɭɤɬɵ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɦɚɫɥɚ ɢɡ-ɡɚ ɪɚɡɧɨɨɛɪɚɡɢɹ 

ɯɢɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɩɪɢɫɚɞɨɤ ɢ ɪɚɡɥɢɱɢɹ ɯɚɪɚɤɬɟɪɚ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɨ-

ɜɟɪɯɧɨɫɬɶɸ ɞɟɬɚɥɟɣ, ɦɚɫɥɚɦɢ ɢ ɩɪɨɞɭɤɬɚɦɢ ɨɤɢɫɥɟɧɢɹ ɫɜɹɡɚɧɨ ɫɨ ɡɧɚɱɢɬɟɥɶ-

ɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɩɪɨɰɟɫɫɨɜ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɨɬɧɨ-

ɫɢɬɫɹ ɤ ɯɢɦɢɱɟɫɤɢɦ ɪɟɚɤɰɢɹɦ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ, ɨɩɢɫɵɜɚɟɦɵɦ ɤɢɧɟɬɢɱɟɫɤɢɦ 

ɭɪɚɜɧɟɧɢɟɦ: 

 ߭𝑖 = 𝑘𝑖 ∙ 𝑐𝑖, 
 

ɝɞɟ 𝑐𝑖 – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɟɳɟɫɬɜɚ;  𝑘𝑖 – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ. 

Ɋɟɲɟɧɢɟ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚ-

ɰɢɢ ɨɬ ɜɪɟɦɟɧɢ ɪɟɚɤɰɢɢ: 

 𝑐𝑖 = 𝑐଴𝑖 ∙ 𝑒𝑘𝑖∙𝑡. 

 

Ɉɛɵɱɧɨ ɦɧɨɠɟɫɬɜɨ ɢɡɦɟɧɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 𝑐𝑖 ɤɨɦɩɨɧɟɧɬɨɜ ɨɤɢɫɥɟɧɢɹ 

ɨɰɟɧɢɜɚɸɬ ɨɞɧɢɦ ɢɧɬɟɝɪɚɥɶɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɧɚɩɪɢɦɟɪ ɤɢɫɥɨɬɧɵɦ ɱɢɫɥɨɦ. Ʉɢɧɟ-

ɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɭɪɚɜɧɟɧɢɟɦ: 
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𝑦 = 𝑦଴ ∙ 𝑒௫𝑛, 

 

ɝɞɟ 𝑦଴ – ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, 

 n – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ (n=1, ɢɧɨɝɞɚ 0,8,…,2,0). 

ȼɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɨɞɢɧɚɤɨɜɵɯ ɜɟɥɢɱɢɧ 𝑦/𝑦଴ ɩɪɢ ɪɚɡɧɵɯ ɫɤɨɪɨɫɬɹɯ ɪɟɚɤ-

ɰɢɢ k ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 𝑘ଵ ∙ 𝑡ଵ = 𝑘ଶ ∙ 𝑡ଶ. Ʉɨɧɫɬɚɧɬɭ ɫɤɨɪɨɫɬɢ ɩɪɨɰɟɫɫɚ 

ɨɤɢɫɥɟɧɢɹ k ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɭɪɚɜɧɟɧɢɸ Ⱥɪɪɟɧɢɭɫɚ: 

 𝑘 = 𝐴𝑒 И𝑅𝑇  ɢɥɢ  ln 𝑘 = 𝐴 − И/ܴ𝑇, 

 

ɝɞɟ A – ɩɨɫɬɨɹɧɧɚɹ, 1/ɫ;  

И – ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ, Ⱦɠ/ɦɨɥɶ;  

R – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ; ɩɨɫɬɨɹɧɧɚɹ А ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɧɞɢ-

ɜɢɞɭɚɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ. 

ɉɪɢ ɨɩɢɫɚɧɢɢ ɩɪɨɰɟɫɫɚ ɫɬɚɪɟɧɢɹ ɦɚɫɥɚ ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɨɣ 

ɪɟɚɤɰɢɢ k ɢ ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ И ɩɪɢɨɛɪɟɬɚɸɬ ɨɛɨɛɳɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɢɧɬɟ-

ɝɪɚɥɶɧɨ ɨɬɪɚɠɚɹ ɦɧɨɠɟɫɬɜɨ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɫɥɭɱɚɹɯ ɮɨɪɫɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢɫɩɵɬɚɧɢɣ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ.  

ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɨ ɪɚɡɥɨɠɟɧɢɟɦ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɨɣ ɩɪɢɫɚɞɤɢ ɩɪɢ 

ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢɥɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɞɟɣ-

ɫɬɜɭɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɤɨɪɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚ-

ɬɟɪɢɚɥɨɜ ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ ɧɟ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɨ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɯ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɯ ɫɜɨɣɫɬɜ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢɯ ɥɟɝɢɪɭɸɬ ɩɪɢɫɚɞɤɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ. ɉɪɢ 

ɫɬɚɪɟɧɢɢ ɦɚɫɥɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɞɜɚ ɩɪɨɰɟɫɫɚ: ɧɚɤɨɩɥɟɧɢɟ ɤɢɫɥɵɯ 

ɩɪɨɞɭɤɬɨɜ ɡɚ ɫɱɟɬ ɨɤɢɫɥɟɧɢɹ ɛɚɡɨɜɨɝɨ ɦɚɫɥɚ ɢ ɪɚɫɯɨɞɨɜɚɧɢɟ ɤɢɫɥɵɯ ɩɪɢɫɚɞɨɤ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɪɚɧɢɱɧɵɯ ɡɚɳɢɬɧɵɯ ɩɥɟɧɨɤ, ɢ ɭɱɚɫɬɢɟ ɜ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɹɯ. 
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ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫ ɫɬɚɪɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɭɪɚɜɧɟɧɢɟɦ 

 𝑦 = 𝑦ଵ ∙ 𝑒𝑘𝑡 + ଶ∙௬2𝑒𝑚𝑘𝑡+𝑒−𝑚𝑘𝑡 , 
 

ɝɞɟ 𝑦ଵ, 𝑦ଶ – ɢɫɯɨɞɧɚɹ ɜɟɥɢɱɢɧɚ ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ ɛɚɡɨɜɨɝɨ ɦɚɫɥɚ ɢ ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ ɩɪɢɫɚɞɨɤ;  

m – ɤɨɷɮɮɢɰɢɟɧɬ;  

mk – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɪɚɫɯɨɞɨɜɚɧɢɹ ɩɪɢɫɚɞɨɤ;  

k – ɤɨɧɫɬɚɧɬɚ ɫɤɨɪɨɫɬɢ ɨɤɢɫɥɟɧɢɹ ɛɚɡɨɜɨɝɨ ɦɚɫɥɚ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɜɥɢɹɧɢɟ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɪɚɠɚɟɬɫɹ ɜ ɦɧɨ-

ɝɨɤɪɚɬɧɨɦ ɭɱɚɫɬɢɢ ɢɯ ɜ ɢɧɢɰɢɢɪɨɜɚɧɢɢ ɦɨɥɟɤɭɥ ɦɚɫɟɥ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɤɨ-

ɪɟɧɢɟ ɩɪɨɰɟɫɫɚ ɨɤɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɨɜɚɧɢɟ ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɢɫɚɞɨɤ. 

ɇɚɢɛɨɥɶɲɟɣ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɦɟɬɚɥɥɵ ɩɟɪɟɦɟɧɧɨɣ ɜɚ-

ɥɟɧɬɧɨɫɬɢ Cu, Pb, Co ɢ ɢɯ ɫɨɥɢ, ɜ ɦɟɧɶɲɟɣ ɦɟɪɟ Fe, Mn, Cr, ɚɥɸɦɢɧɢɣ ɢ ɨɥɨɜɨ 

ɜɫɟɝɞɚ ɩɨɤɪɵɬɵ ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɫɤɨɪɹɸɬ ɨɤɢɫɥɟɧɢɟ. 

ɋɢɥɶɧɨɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɩɪɨɢɡɜɨɞɹɬ ɪɟɡɢɧɵ, ɷɬɨ ɦɨɠɧɨ ɨɛɴɹɫ-

ɧɢɬɶ ɬɟɦ, ɱɬɨ ɜ ɫɨɫɬɚɜɟ ɢɯ ɡɚɝɪɹɡɧɟɧɢɹ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɨɥɢ ɦɟɬɚɥɥɨɜ ɩɟɪɟɦɟɧɧɨɣ 

ɜɚɥɟɧɬɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɪɟɡɢɧɟ ɩɪɨɢɫɯɨɞɹɬ ɚɧɚɥɨ-

ɝɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɪɚɞɢɤɚɥɨɜ ɩɪɢɦɟɫɟɣ ɢ ɝɢɞɪɨɩɟɪɟɤɢɫɟɣ, ɤɚɤ ɢ ɜ 

ɦɚɫɥɟ [3]. 

 

2.3 ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɷɤɫɩɪɟɫɫ-ɤɨɧɬɪɨɥɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
 

Ɋɟɫɭɪɫ ɪɚɛɨɬɵ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɛɚɡɨɜɨɣ ɨɫɧɨɜɵ ɢ ɥɟ-

ɝɢɪɭɸɳɢɯ ɩɪɢɫɚɞɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɬɟɯɧɢɤɢ, ɜ ɤɨɬɨɪɨɣ ɡɚɩɥɚɧɢɪɨ-

ɜɚɧɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɢɫɩɵɬɚɧɢɣ. Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɯɚɪɚɤ-

ɬɟɪɢɡɭɸɳɢɦɢ ɤɚɱɟɫɬɜɨ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɹɜɥɹɸɬɫɹ ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ 

ɢ ɬɟɪɦɨɨɤɢɫɥɢɬɟɥɶɧɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ, ɫɦɚɡɵɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ ɢ ɜɹɡɤɨɫɬɶ. Ⱦɚɧɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɩɪɢɦɟɧɹɸɬɫɹ (ɤɪɨɦɟ ɜɹɡɤɨɫɬɢ) ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɪɟɫɭɪɫɚ ɪɚɛɨɬɵ. ȼ ɧɚɫɬɨɹɳɟɟ 
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ɜɪɟɦɹ ɤɪɢɬɟɪɢɟɦ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɪɨɤɨɜ ɡɚɦɟɧɵ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ ɫɥɭ-

ɠɢɬɶ ɧɚɪɚɛɨɬɤɚ (ɱ) ɢɥɢ ɩɪɨɛɟɝ (ɤɦ). ɉɪɢ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɡɚɦɟɧɵ ɦɚɫɟɥ ɢ ɫɦɚɡɨɤ 

ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ⱦɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɦɚɫɥɚ, ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɨɬɟɦɧɟɧɢɟ. Ɉɞɧɚɤɨ, ɧɚɩɪɢɦɟɪ, ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜ ɦɨɬɨɪɨɦ ɦɚɫɥɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɩɪɨɞɭɤɬɵ ɧɟɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ 

ɬɨɩɥɢɜɚ (ɫɚɠɚ). ɑɟɦ ɧɢɠɟ ɤɚɱɟɫɬɜɨ ɬɨɩɥɢɜɚ ɢ ɜɵɲɟ ɟɝɨ ɪɚɫɯɨɞ, ɬɟɦ ɯɭɠɟ ɭɫɥɨɜɢɹ 

ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɢ ɬɟɦ ɛɨɥɶɲɟ ɫɚɠɢ ɩɨɩɚɞɚɟɬ ɜ ɦɚɫɥɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɨɬɨɪɧɵɟ 

ɦɚɫɥɚ ɧɟ ɦɨɝɭɬ ɜɵɞɟɪɠɢɜɚɬɶ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɞɜɢɝɚɬɟɥɟ ɢ ɱɚɫɬɢɱɧɨ ɨɤɢɫ-

ɥɹɸɬɫɹ, ɢ ɪɚɡɥɚɝɚɸɬɫɹ. ɉɪɨɞɭɤɬɚɦɢ ɨɤɢɫɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɬɟɦɧɵɟ ɫɦɨɥɢɫɬɵɟ ɜɟ-

ɳɟɫɬɜɚ. ɏɨɪɨɲɢɟ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɢɟ ɷɮɮɟɤɬɢɜɧɵɟ ɦɨɸɳɟ- ɞɢɫɩɟɪɝɢɪɭɸɳɢɟ ɢ 

ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɟ ɩɪɢɫɚɞɤɢ, ɭɞɟɪɠɢɜɚɸɬ ɩɪɨɞɭɤɬɵ ɨɤɢɫɥɟɧɢɹ ɢ ɫɚɠɭ ɨɬ ɤɨɚ-

ɝɭɥɹɰɢɢ ɢ ɨɫɚɠɞɟɧɢɹ ɢ ɬɟɦ ɫɚɦɵɦ ɫɨɯɪɚɧɹɸɬ ɱɢɫɬɵɦɢ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɞɜɢ-

ɝɚɬɟɥɹ, ɡɚɳɢɳɚɹ ɢɯ ɨɬ ɨɬɥɨɠɟɧɢɹ ɥɚɤɚ ɢ ɧɚɝɚɪɚ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɨ-

ɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɢ ɫɚɠɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɛɴɟɤɬɢɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɦɨ-

ɦɟɧɬɚ ɡɚɦɟɧɵ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɛɨɪɨɜ ɡɚ ɤɨɧɬɪɨɥɟɦ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɱɢɬɵɜɚ-

ɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɨɰɟɧɤɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɪɚ-

ɛɨɬɚɸɳɢɯ ɦɚɫɟɥ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɚɯ, ɩɪɢ ɷɬɨɦ ɤ ɧɢɦ ɜɵɞɜɢɝɚɥɢɫɶ ɫɥɟɞɭɸ-

ɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

 ɦɚɥɵɣ ɨɛɴɟɦ ɢɫɩɵɬɭɟɦɨɣ ɩɪɨɛɵ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɨɬɛɨɪɚ ɦɚɫɟɥ 

ɧɚ ɞɨɥɢɜɵ; 

 ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɢɡɦɟɪɟɧɢɹ; 

 ɢɦɢɬɚɰɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɚ; 

 ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɤɨɧɬɪɨɥɶ ɦɨɬɨɪɧɵɯ, ɬɪɚɧɫɦɢɫɫɢɨɧ-

ɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɫɨɫɬɚɜɚ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ. 
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Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɫɬɚɪɟɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɪɚɛɨɬɚɧɨ ɮɨɬɨɦɟɬɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɝɨ 

ɮɨɬɨɦɟɬɪɢɪɨɜɚɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

 

1 – ɤɨɪɩɭɫ, 2 – ɨɬɜɟɪɫɬɢɟ, 3 – ɤɸɜɟɬɚ, 4 – ɜɬɭɥɤɚ, 5 – ɪɟɡɶɛɚ, 6 – ɨɬɜɟɪɫɬɢɟ, 7 – 

ɩɪɨɛɤɚ ɪɟɡɶɛɨɜɚɹ, 8 – ɜɵɫɬɭɩ, 9 – ɲɚɣɛɚ ɫɬɨɩɨɪɧɚɹ, 10 – ɜɵɫɬɭɩ ɫɟɝɦɟɧɬɧɵɣ, 11 

– ɤɪɵɲɤɚ, 12 – ɜɵɫɬɭɩ, 13,14 – ɨɤɧɚ, 15 – ɜɬɭɥɤɚ, 17 – ɫɜɟɬɨɮɢɥɶɬɪ, 18 – ɪɟɡɶɛɚ, 

19 – ɨɤɧɨ, 20 – ɮɨɬɨɷɥɟɦɟɧɬ, 21 – ɝɚɣɤɚ 

 

Ɋɢɫɭɧɨɤ 3 – Ɏɨɬɨɦɟɬɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ 

Ɏɨɬɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɦɚɫɥɚ ɫɨɞɟɪɠɢɬ ɩɨɥɵɣ ɤɨɪɩɭɫ 1, ɜɵɩɨɥɧɟɧ-

ɧɵɣ ɫ ɛɨɤɨɜɵɦ ɰɟɥɟɜɵɦ ɨɬɜɟɪɫɬɢɟɦ 2, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɟɝɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫ 

ɭɝɥɭɛɥёɧɧɵɦ ɜ ɤɨɪɩɭɫɟ ɧɚ ɜɟɥɢɱɢɧɭ, ɪɚɜɧɭɸ ɩɨɥɨɜɢɧɟ ɞɢɚɦɟɬɪɚ ɤɸɜɟɬɵ. ɑɟɪɟɡ 

ɳɟɥɟɜɨɟ ɨɬɜɟɪɫɬɢɟ 2 ɜ ɩɨɥɨɫɬɶ ɤɨɪɩɭɫɚ 1 ɡɚɜɟɞɟɧɚ ɤɸɜɟɬɚ 3, ɨɛɪɚɡɨɜɚɧɧɚɹ ɜɬɭɥ-

ɤɨɣ 4 ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɪɟɡɶɛɨɜɵɦ 5 ɢ ɛɨɤɨɜɵɦ 6 ɨɬɜɟɪɫɬɢɹɦɢ, ɪɟɡɶɛɨɜɨɣ ɩɪɨɛɤɨɣ 

7 ɫ ɤɨɧɢɱɟɫɤɢɦ ɜɵɫɬɭɩɨɦ 8 ɧɚ ɨɞɧɨɦ ɬɨɪɰɟ, ɫɬɨɩɨɪɧɨɣ ɲɚɣɛɨɣ 9 ɫ ɫɟɝɦɟɧɬɧɵɦɢ 

ɜɵɫɬɭɩɚɦɢ 10 ɢ ɫɴɟɦɧɨɣ ɤɪɵɲɤɨɣ 11 ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ ɜɵɫɬɭɩɨɦ 12, ɩɨɦɟɳɟɧ-

ɧɵɦ ɜ ɨɬɜɟɪɫɬɢɟ ɫɬɨɩɨɪɧɨɣ ɲɚɣɛɵ 9. ɇɚ ɬɨɪɰɚɯ ɤɨɧɢɱɟɫɤɨɝɨ ɜɵɫɬɭɩɚ ɩɪɨɛɤɢ 7 
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ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɜɵɫɬɭɩɚ ɤɪɵɲɤɢ 12 ɝɟɪɦɟɬɢɱɧɨ ɭɫɬɚɧɨɜɥɟɧɵ ɨɤɧɚ 13 ɢ 14. 

Ʉɸɜɟɬɚ 3 ɩɪɢɠɚɬɚ ɜɬɭɥɤɨɣ 15 ɭɡɥɚ ɤɪɟɩɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚ 16 ɫɜɟɬɚ ɫɨ ɫɜɟɬɨɮɢɥɶ-

ɬɪɨɦ 17, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɤɨɪɩɭɫɨɦ 1 ɩɨ ɪɟɡɶɛɟ 18. ɇɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɤɨɪɩɭɫɚ 1 ɩɟ-

ɪɟɞ ɨɤɧɨɦ 19 ɭɫɬɚɧɨɜɥɟɧ ɮɨɬɨɷɥɟɦɟɧɬ 20, ɭɞɟɪɠɢɜɚɟɦɵɣ ɜ ɧɟɦ ɩɨɫɪɟɞɫɬɜɨɦ 

ɝɚɣɤɢ 21. 

ɇɚɫɬɪɨɣɤɚ ɮɨɬɨɦɟɬɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɫɬɪɨɣɤɟ ɤɸɜɟɬɵ 3 ɧɚ ɧɟɫɤɨɥɶɤɨ ɬɨɥ-

ɳɢɧ ɮɨɬɨɦɟɬɪɢɪɭɟɦɨɝɨ ɫɥɨɹ ɢ ɧɚɧɟɫɟɧɢɢ ɦɟɬɨɤ ɧɚ ɷɥɟɦɟɧɬɚɯ ɤɸɜɟɬɵ. Ɍɨɥɳɢɧɚ 

ɮɨɬɨɦɟɬɪɢɪɭɟɦɨɝɨ ɫɥɨɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɳɭɩɚ. 

Ɏɨɬɨɦɟɬɪ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɪɤɨɣ ɦɚɫɥɚ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɬɨɥɳɢɧɚ ɮɨɬɨɦɟɬɪɢɪɭɟɦɨɝɨ ɫɥɨɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɧɢ-

ɦɚɸɬ ɤɪɵɲɤɭ 11, ɨɬɤɪɭɱɢɜɚɸɬ ɫɬɨɩɨɪɧɭɸ ɲɚɣɛɭ 9 ɢ ɩɨɜɨɪɨɬɨɦ ɪɟɡɶɛɨɜɨɣ 

ɩɪɨɛɤɢ 7 ɫɨɜɦɟɳɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɦɟɬɤɭ ɫ ɪɢɫɤɨɣ ɧɚ ɜɬɭɥɤɟ 4 ɤɸɜɟɬɵ. Ɂɚɞɚɧɧɵɟ 

ɩɨɥɨɠɟɧɢɹ ɪɟɡɶɛɨɜɨɣ ɩɪɨɛɤɢ 7 ɮɢɤɫɢɪɭɸɬ ɫɬɨɩɨɪɧɨɣ ɲɚɣɛɨɣ 9, ɡɚɤɪɭɱɢɜɚɹ ɟɟ 

ɞɨ ɭɩɨɪɚ ɫɟɝɦɟɧɬɧɵɯ ɜɵɫɬɭɩɨɜ 10 ɜ ɩɪɨɛɤɭ 7. ɉɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɞɚɧɧɨɣ ɬɨɥ-

ɳɢɧɵ ɢɡ ɦɚɫɥɹɧɨɣ ɫɢɫɬɟɦɵ ɦɟɯɚɧɢɡɦɚ ɨɬɛɢɪɚɸɬ ɩɪɨɛɭ ɦɚɫɥɚ, ɤɨɬɨɪɭɸ ɧɚɧɨɫɹɬ 

ɧɚ ɨɤɧɨ 14. Ɂɚɬɟɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɪɵɲɤɭ 11. Ɂɚɩɨɥɧɟɧɧɭɸ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤɸ-

ɜɟɬɭ 3, ɩɨɦɟɳɚɸɬ ɜ ɩɨɥɨɫɬɶ ɤɨɪɩɭɫɚ 1 ɱɟɪɟɡ ɟɝɨ ɳɟɥɟɜɨɟ ɨɬɜɟɪɫɬɢɟ 2, ɩɨɫɥɟ ɱɟɝɨ 

ɩɪɢɠɢɦɚɸɬ ɜɬɭɥɤɨɣ 15 ɭɡɥɚ ɤɪɟɩɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚ 16 ɫɜɟɬɚ. Ⱦɚɥɟɟ ɢɡɦɟɪɹɟɬɫɹ ɨɩ-

ɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɦɚɫɥɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɟɝɨ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɞɚɥɶɧɟɣ-

ɲɟɦɭ ɩɪɢɦɟɧɟɧɢɸ. 

ɉɪɨɦɵɜɤɭ ɤɸɜɟɬɵ ɩɪɨɜɨɞɹɬ ɩɭɬɟɦ ɜɵɬɢɪɚɧɢɹ ɜɥɚɠɧɨɣ ɜɟɬɨɲɶɸ, ɫɦɨɱɟɧ-

ɧɨɣ ɜ ɛɟɧɡɢɧɟ ɨɤɨɧ 13 ɢ 14. Ⱦɥɹ ɫɬɨɤɚ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɢɡɛɵɬɨɱɧɨɝɨ 

ɦɚɫɥɚ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɤɸɜɟɬɵ ɜɵɫɬɭɩ 8 ɪɟɡɶɛɨɜɨɣ ɩɪɨɛɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɢɱɟ-

ɫɤɢɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɛɵɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɳɟɥɢ ɜɵɫɬɭɩɨɜ 10 ɫɬɨɩɨɪɧɨɣ 

ɲɚɣɛɵ ɜɵɬɟɤɚɬɶ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 6. 

ɉɪɢ ɬɨɥɳɢɧɚɯ ɞɨ 1 ɦɦ ɡɚ ɫɱɟɬ ɫɢɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɦɚɫɥɨ ɧɟ ɜɵ-

ɬɟɤɚɟɬ, ɚ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɥɳɢɧɚɯ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɜɵɬɟɤɚɧɢɹ ɛɨɤɨɜɨɟ ɨɬɜɟɪ-

ɫɬɢɟ 6 ɜɨ ɜɬɭɥɤɟ 4 ɤɸɜɟɬɵ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɨɛɤɨɣ. 

Ɉɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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𝐷 = lg 𝐼ф ʞ∙К, 

 

ɝɞɟ D – ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɦɚɫɥɚ; 

 𝐼ф – ɩɪɢɧɹɬɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ ɮɨɬɨɬɨɤɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɨɬɫɭɬɫɜɢɢ 

ɦɚɫɥɚ ɜ ɤɸɜɟɬɟ (300 ɦɤȺ); 

П – ɡɧɚɱɟɧɢɹ ɮɨɬɨɬɨɤɚ ɩɪɢ ɮɨɬɨɦɟɬɪɢɪɨɜɚɧɢɢ ɦɚɫɥɚ, ɦɤȺ;  

К – ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ. 

ȼɟɥɢɱɢɧɚ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ, ɩɨ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɟɥɶɧɨɟ 

ɫɨɫɬɨɹɧɢɟ ɦɚɫɥɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɧɚ ɨɫɧɨɜɟ ɫɬɚɬɢɱɟɫɤɢɯ ɞɚɧ-

ɧɵɯ ɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɢɫɩɵɬɚɧɢɹɦɢ ɧɚ ɦɚɲɢɧɟ ɬɪɟɧɢɹ ɩɨ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦ 

ɫɜɨɣɫɬɜɚɦ ɦɚɫɥɚ. 

Ɏɨɬɨɦɟɬɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, 

ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ, ɦɨɬɨɪɧɵɯ ɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɦɚɫɟɥ. Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɦɚɫɟɥ 

ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨɳɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨ-

ɪɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ ɫɨɪɬɚ ɦɚɫɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɨɞɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 

ȼɚɠɧɵɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ 

ɜɹɡɤɨɫɬɶ. ɂɡɦɟɧɟɧɢɹ ɜɹɡɤɨɫɬɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 20-30% ɨɬ ɢɫɯɨɞɧɨɣ. Ɉɞ-

ɧɚɤɨ ɜɹɡɤɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 40, 50 ɢ 

100℃. ɂɡɦɟɪɟɧɢɟ ɜɹɡɤɨɫɬɢ ɦɚɥɵɯ ɨɛɴɟɦɨɜ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ 

ɫɪɟɞɫɬɜ. ȼɢɫɤɨɡɢɦɟɬɪ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4. 
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1 – ɟɦɤɨɫɬɶ, 2 – ɤɨɪɩɭɫ, 3 – ɮɨɬɨɷɥɟɦɟɧɬ, 4 – ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ, 5 – ɫɨɫɭɞ 6 – ɩɚ-

ɬɪɭɛɨɤ, 7 – ɤɚɩɢɥɥɹɪ, 8 – ɬɟɪɦɨɫɬɚɬ, 9 – ɧɚɝɪɟɜɚɬɟɥɶ, 10 – ɜɟɧɬɢɥɶ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɵɣ, 11 – ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ, 12,13 – ɨɬɜɟɪɫɬɢɟ, 14 – ɛɥɨɤ ɩɢɬɚɧɢɹ, 15 – 

ɫɬɚɛɢɥɢɡɚɬɨɪ, 16 – ɝɟɧɟɪɚɬɨɪ ɢɦɩɭɥɶɫɨɜ, 17 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, 18 – ɪɟɝɭɥɹɬɨɪ 

ɬɟɦɩɟɪɚɬɭɪɵ, 19 – ɢɧɞɢɤɚɬɨɪ, 20 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɦɨɫɬ, 21 – ɤɚɫɤɚɞ ɭɩɪɚɜɥɟɧɢɹ 

ɮɨɬɨɪɟɥɟ, 22 – ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ 

 

Ɋɢɫɭɧɨɤ 4 – ȼɢɫɤɨɡɢɦɟɬɪ 

 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜɹɡɤɨɫɬɢ ɫɨɞɟɪɠɢɬ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ 1, 

ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɜ ɤɨɪɩɭɫɟ 2 ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɟɦɟɪɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɮɨ-

ɬɨɷɥɟɦɟɧɬɨɦ 3 ɢ ɢɫɬɨɱɧɢɤɨɦ ɫɜɟɬɚ 4. ɇɚɞ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɶɸ ɧɚɯɨɞɢɬɫɹ 

ɧɚɩɨɥɧɢɬɟɥɶɧɵɣ ɫɨɫɭɞ 5 ɫ ɨɬɜɨɞɹɳɢɦ ɩɚɬɪɭɛɤɨɦ 6 ɢ ɤɚɩɢɥɥɹɪɨɦ 7, ɩɨɦɟɳɟɧɧɵɣ 

ɜ ɬɟɪɦɨɫɬɚɬ 8. ȼ ɩɨɥɨɫɬɢ ɦɟɠɭ ɫɬɟɧɤɚɦɢ ɬɟɪɦɨɫɬɚɬɚ 8 ɢ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɨɫɭɞɚ 

5 ɭɫɬɚɧɨɜɥɟɧ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 9. Ʉɚɩɢɥɥɹɪ 7 ɡɚɤɪɵɜɚɟɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-

ɧɵɦ ɜɟɧɬɢɥɟɦ 10. ȼ ɧɚɤɨɩɢɬɟɥɶɧɨɦ ɫɨɫɭɞɟ 5 ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ 11 ɬɟɦɩɟɪɚɬɭɪɵ. 
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Ʉɨɪɩɭɫ 2 ɮɨɬɨɦɟɬɪɢɱɟɫɤɨɝɨ ɭɪɨɜɧɟɦɟɪɚ ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɟ 12 ɞɥɹ ɢɡɦɟɪɢ-

ɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ 1 ɢ ɨɬɜɟɪɫɬɢɟ 13 ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɡɤɨɝɨ ɩɭɱɤɚ ɥɭɱɟɣ ɨɬ ɢɫ-

ɬɨɱɧɢɤɚ 4 ɫɜɟɬɚ ɤ ɮɨɬɨɷɥɟɦɟɧɬɭ 3. Ɉɫɶ ɨɬɜɟɪɫɬɢɹ 13 ɫɦɟɳɟɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

ɨɬɜɟɪɫɬɢɹ 12 ɧɚ ɜɟɥɢɱɢɧɭ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɮɮɟɤɬɚ ɩɪɟɥɨɦɥɟ-

ɧɢɹ ɫɜɟɬɚ ɢ ɪɚɜɧɭɸ 0,13 – 0,3 ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɫɨɞɟɪɠɢɬ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 14, ɫɬɚɛɢɥɢɡɚɬɨɪ 

ɧɚɩɪɹɠɟɧɢɹ 15, ɝɟɧɟɪɚɬɨɪ ɢɦɩɭɥɶɫɨɜ 16, ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 17, ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟ-

ɪɚɬɭɪɵ 18, ɢɧɞɢɤɚɬɨɪɧɭɸ ɥɚɦɩɨɱɤɭ 19, ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɦɨɫɬ 20, ɤɚɫɤɚɞ ɭɩɪɚɜɥɟ-

ɧɢɹ 21 ɮɨɬɨɪɟɥɟ ɢ ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ 22. 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɡɚɤɪɵɬɨɦ ɜɟɧɬɢɥɟ 10 ɜ 

ɧɚɩɨɥɧɢɬɟɥɶɧɵɣ ɫɨɫɭɞ 5 ɡɚɥɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɦ ɢɫɩɵɬɭɟɦɨɣ ɠɢɞɤɨɫɬɢ. 

Ɉɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 14 ɱɟɪɟɡ ɫɬɚɛɢɥɢɡɚɬɨɪ 15 ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɟɧɟɪɚ-

ɬɨɪ ɢɦɩɭɥɶɫɨɜ 16. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɱɟɪɟɡ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ 18 ɩɨɞɚɟɬɫɹ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ 9 ɢ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 11. ɉɪɨɢɫɯɨɞɢɬ 

ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɟ ɢɫɩɵɬɭɟɦɨɣ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɧɚɛɨɪɟ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɡɚɠɢɝɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪɧɚɹ ɥɚɦɩɨɱɤɚ 19, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɚɹ ɨ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢ-

ɛɨɪɚ ɤ ɢɡɦɟɪɟɧɢɸ.  

ȼɤɥɸɱɚɸɬ ɬɭɦɛɥɟɪ «ɂɡɦɟɪɟɧɢɟ» ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 17, ɩɪɢ ɷɬɨɦ ɨɬɤɪɵɜɚ-

ɟɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɜɟɧɬɢɥɶ 10, ɢ ɢɫɩɵɬɭɟɦɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ 

ɫɨɫɭɞɚ 5 ɱɟɪɟɡ ɤɚɩɢɥɥɹɪ 7 ɩɨɫɬɭɩɚɟɬ ɜ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɟɦɤɨɫɬɶ 1. Ɉɞɧɨɜɪɟɦɟɧɧɨ 

ɜɤɥɸɱɚɟɬɫɹ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ 4, ɨɬ ɤɨɬɨɪɨɝɨ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 13 ɮɨɪɦɢɪɭɟɬɫɹ ɭɡɤɢɣ 

ɩɭɱɨɤ ɫɜɟɬɚ, ɤɨɬɨɪɵɣ ɩɨɩɚɞɚɟɬ ɧɚ ɮɨɬɨɷɥɟɦɟɧɬ 3 ɢ ɢɡɦɟɧɹɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɥɟɱɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɦɨɫɬɚ 20. ɋɢɝɧɚɥ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨɞɚɟɬɫɹ ɧɚ ɤɚɫɤɚɞ 

ɭɩɪɚɜɥɟɧɢɹ ɮɨɬɨɪɟɥɟ 21 ɢ ɜɤɥɸɱɚɟɬɫɹ ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ 22. Ɉɬɫɱɟɬ ɢɦɩɭɥɶɫɨɜ 

ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɠɢɞɤɨɫɬɶɸ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɭɪɨɜɧɹ ɩɪɢ ɧɚɩɨɥɧɟ-

ɧɢɢ ɟɦɤɨɫɬɢ. ɀɢɞɤɨɫɬɶ ɜɵɡɵɜɚɟɬ ɨɬɤɥɨɧɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɮɨɬɨɷɥɟɦɟɧɬɚ 

3 ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɤɥɸɱɚɟɬ ɫɱɟɬɱɢɤ ɢɦɩɭɥɶɫɨɜ 22. 

Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ ɜ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɠɢɞɤɨɫɬɹɯ ɪɚɡ-

ɪɚɛɨɬɚɧɵ ɭɫɬɪɨɣɫɬɜɨ ɢ ɫɩɨɫɨɛ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɢɫɫɥɟɞɭɟɦɭɸ ɩɪɨɛɭ ɧɟɮɬɟ-
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ɩɪɨɞɭɤɬɚ ɮɨɪɦɢɪɭɸɬ ɜ ɜɢɞɟ ɫɬɨɥɛɚ ɫ ɩɨɦɨɳɶɸ ɤɚɩɢɥɥɹɪɚ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬ-

ɪɨɦ 1,2-2,5 ɦɦ. ɇɚɝɪɟɜ ɫɬɨɥɛɚ ɩɪɨɜɨɞɹɬ ɥɨɤɚɥɶɧɨ ɩɨ ɤɨɥɶɰɭ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 120-

150℃ ɢ ɩɪɢ ɷɬɨɦ ɩɟɪɟɦɟɲɢɜɚɸɬ ɡɨɧɭ ɧɚɝɪɟɜɚ ɫɧɢɡɭ-ɜɜɟɪɯ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɞ 

ɡɨɧɨɣ ɧɚɝɪɟɜɚ ɪɚɫɩɨɥɨɠɟɧɚ ɡɨɧɚ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɬɨɪɚɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɫ ɡɨɧɨɣ ɧɚɝɪɟɜɚ. ɉɪɢ ɧɚɥɢɱɢɢ ɜɥɚɝɢ ɜ ɩɪɨɛɟ ɩɚɪɵ ɜɨɞɵ, ɩɨɞɵɦɚɹɫɶ ɜɜɟɪɯ, 

ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ, ɩɨɩɚɞɚɹ ɜ ɡɨɧɭ ɨɯɥɚɠɞɟɧɢɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɡɨɧɚɦɢ ɧɚɝɪɟɜɚ 

ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɢɯ ɩɨɞɴɟɦɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ ɧɟɩɪɟɪɵɜɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ 

ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɛɪɚɡɭɟɬɫɹ ɩɪɨɫɥɨɣɤɚ ɢɡ ɩɚɪɨɜ ɜɨɞɵ, 

ɪɚɡɪɵɜɚɸɳɚɹ ɩɪɨɛɭ ɧɚ ɞɜɚ ɭɱɚɫɬɤɚ. ɉɨ ɜɵɫɨɬɟ ɧɢɠɧɟɝɨ ɭɱɚɫɬɤɚ ɩɪɨɛɵ ɨɩɪɟɞɟ-

ɥɹɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ ɧɟɣ. 

ɗɮɮɟɤɬ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɥɨɣɤɢ ɫ ɪɚɡɪɵɜɨɦ ɫɬɨɥɛɚ ɩɪɨɛɵ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 

ɞɢɚɦɟɬɪɟ ɤɚɩɢɥɥɹɪɚ 1,2-2,5 ɦɦ. Ⱦɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɞɢɚɦɟɬɪɨɜ ɫɬɨɥɛɚ ɭɫɬɚɧɨɜɥɟɧ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. ɉɪɢ ɞɢɚɦɟɬɪɟ ɦɟɧɶɲɟ 1,2 ɦɦ ɡɚɬɪɭɞɧɟɧɨ ɡɚɩɨɥɧɟɧɢɟ ɤɚɩɢɥ-

ɥɹɪɚ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɨɣ, ɚ ɩɪɢ ɞɢɚɦɟɬɪɟ ɛɨɥɟɟ 2,5 ɦɦ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɩɪɟ-

ɞɟɥɟɧɢɟ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɥɚɝɢ, ɬɚɤ ɤɚɤ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɵɜ ɫɬɨɥɛɚ ɢɫɫɥɟ-

ɞɭɟɦɨɣ ɩɪɨɛɵ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ ɜ ɩɪɨɛɟ ɨɩɪɟɞɟɥɹɟɬ ɜɵɫɨɬɭ ɪɚɡɪɵɜɚ ɫɬɨɥɛɚ, ɩɪɢ ɷɬɨɦ, 

ɱɟɦ ɦɟɧɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɥɚɝɢ, ɬɟɦ ɛɨɥɶɲɟ ɜɵɫɨɬɚ ɧɢɠɧɟɝɨ ɭɱɚɫɬɤɚ ɫɬɨɥɛɚ, ɧɚ 

ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɣɞɟɬ ɟɝɨ ɪɚɡɪɵɜ. ɉɨɥɶɡɭɹɫɶ ɬɚɪɢɪɨɜɨɱɧɵɦ ɝɪɚɮɢɤɨɦ ɡɚɜɢɫɢɦɨ-

ɫɬɢ ɜɟɥɢɱɢɧɵ ɜɵɫɨɬɵ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɪɵɜɚ ɫɬɨɥɛɚ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɥɚɝɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢɫɫɥɟɞɭɟ-

ɦɨɝɨ ɫɬɨɥɛɚ ɩɪɨɛɵ, ɨɩɪɟɞɟɥɹɸɬ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɨɞɵ ɜ ɩɪɨɛɟ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ, ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 5, 

ɩɨ ɞɚɧɧɨɦɭ ɫɩɨɫɨɛɭ ɫɨɫɬɨɢɬ ɢɡ ɝɪɚɞɭɢɪɨɜɚɧɧɨɝɨ ɤɚɩɢɥɥɹɪɚ 1 ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚ-

ɦɟɬɪɨɦ 1,5 ɦɦ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ ɩɥɚɬɮɨɪɦɚɯ, 

ɠɟɫɬɤɨ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚɩɪɚɜɥɹɸɳɢɦɢ 4. 
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1 – ɤɚɩɢɥɥɹɪ, 2,3 – ɩɥɚɬɮɨɪɦɚ, 4 – ɧɚɩɪɚɜɥɹɸɳɚɹ, 5 – ɤɪɚɧ-ɩɪɨɛɤɚ, 6 – ɟɦɤɨɫɬɶ 

ɧɚɥɢɜɧɚɹ, 7 – ɧɚɝɪɟɜɚɬɟɥɶ, 8 – ɯɨɥɨɞɢɥɶɧɢɤ, 9 – ɤɚɪɟɬɤɚ, 10 – ɩɪɨɤɥɚɞɤɚ, 11 – 

ɝɚɣɤɚ, 12 – ɜɢɧɬ, 13 – ɩɨɞɲɢɩɧɢɤ, 14 – ɲɤɢɜ, 15 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, 16 – ɟɦ-

ɤɨɫɬɶ 

 

Ɋɢɫɭɧɨɤ 5 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɵ ɜ ɫɦɚɡɨɱɧɵɯ ɦɚ-

ɬɟɪɢɚɥɚɯ 

 

ɇɢɠɧɢɣ ɬɨɪɟɰ ɤɚɩɢɥɥɹɪɚ 1 ɫɨɟɞɢɧɟɧ ɫ ɤɪɚɧ-ɩɪɨɛɤɨɣ 5, ɚ ɜɟɪɯɧɢɣ – ɧɚɥɢɜ-

ɧɵɦ ɫɬɚɤɚɧɨɦ 6. Ʉɨɥɶɰɟɜɨɣ ɧɚɝɪɟɜ ɤɚɩɢɥɥɹɪɚ 1 ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɝɪɟɜɚɬɟɥɶ 7, ɚ 

ɤɨɥɶɰɟɜɨɟ ɨɯɥɚɠɞɟɧɢɟ ɤɚɩɢɥɥɹɪɚ – ɯɨɥɨɞɢɥɶɧɢɤ 8. ɇɚɝɪɟɜɚɬɟɥɶ ɢ ɯɨɥɨɞɢɥɶɧɢɤ 

ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɤɚɪɟɬɤɟ 9, ɩɪɢɱɟɦ ɯɨɥɨɞɢɥɶɧɢɤ 8 ɪɚɫɩɨɥɨɠɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɧɚɞ ɧɚɝɪɟɜɚɬɟɥɟɦ ɢ ɨɬɞɟɥɟɧ ɨɬ ɩɨɫɥɟɞɧɟɝɨ ɬɟɪɦɨɢɡɨɥɢɪɭɸɳɟɣ ɩɪɨɤɥɚɞɤɨɣ 10. 

Ʉɚɪɟɬɤɚ 9 ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɧɚɩɪɚɜɥɹɸɳɢɯ 4 ɢ ɜɵɩɨɥɧɟɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜɨɣ 
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ɩɚɪɵ, ɝɚɣɤɚ 11 ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɤɚɪɟɬɤɟ 9, ɚ ɜɢɧɬ 12 ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ 13 

ɤɚɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɩɥɚɬɮɨɪɦɚɯ 2 ɢ 3. ȼɢɧɬ 12 ɫ ɩɨɦɨɳɶɸ ɲɤɢɜɚ ɫɨɟɞɢɧɟɧ ɫ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 15. 

Ⱦɥɹ ɫɥɢɜɚ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ ɢɡ ɤɚɩɢɥɥɹɪɚ 1 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɟɦɤɨɫɬɶ 16, 

ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɤɚɪɟɬɤɢ ɜ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɫɧɚɛɠɟɧɨ ɤɨɧɟɱɧɵɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ, ɨɬɤɥɸɱɚɸɳɢɦɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 15. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢ-

ɱɟɫɬɜɚ ɪɚɫɬɜɨɪɢɦɨɣ ɜɥɚɝɢ ɜ ɧɟɮɬɟɩɪɨɞɭɤɬɚɯ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɪɚɛɨɬɚɧ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ 

ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɸɳɢɣ ɮɨɬɨɦɟɬɪ, ɜɢɫɤɨɡɢɦɟɬɪ, ɩɪɢɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟ-

ɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɮɟɪɪɨɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ, ɩɪɢɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɪɦɨ-

ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɩɪɢɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɨɣɤɨ-

ɫɬɢɸ [3]. 
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3 ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ 
 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ   

ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ. ɇɚɢɛɨɥɟɟ 

ɧɚɩɪɹɠɟɧɧɵɦ ɭɡɥɨɦ ɬɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɚɪɚ «ɤɨɥɟɫɨ-ɪɟɥɶɫ» (ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 6), 

ɩɨɫɤɨɥɶɤɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɷɬɢɯ ɞɟɬɚɥɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɤɚɤ ɩɨ ɩɨ-

ɜɟɪɯɧɨɫɬɹɦ ɤɚɬɚɧɢɹ, ɬɚɤ ɢ ɦɟɠɞɭ ɝɪɟɛɧɟɦ ɤɨɥɟɫɚ ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɪɟɥɶɫɚ 

[8].  

 

 
 

Ɋɢɫɭɧɨɤ 6 – Ɍɪɢɛɨɤɨɧɬɚɤɬ «ɤɨɥɟɫɨ-ɪɟɥɶɫ» 

 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɩɟɪɟɬɨɱɤɢ ɤɨɥɟɫɧɵɯ ɩɚɪ ɹɜɥɹɟɬɫɹ ɢɡɧɨɫ ɝɪɟɛɧɟɣ. ȼ ɝɨɞ 

ɩɟɪɟɬɚɱɢɜɚɟɬɫɹ ɞɨ 1 ɦɢɥɥɢɨɧɚ ɤɨɥɟɫɧɵɯ ɩɚɪ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɬɨɱɤɢ 

1 ɩɚɪɵ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 8 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɧɟ ɫɱɢɬɚɹ ɡɚɬɪɚɬ ɧɚ ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɣ 

ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɩɨɞɜɢɠɧɨɣ ɟɞɢɧɢɰɵ, ɜɨɩɪɨɫ ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɥɟɫɧɨɣ 

ɩɚɪɵ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɨɥɟɫɚ ɢ ɪɟɥɶɫɚ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɞɜɢɠɟɧɢɹ 

ɩɨɟɡɞɨɜ ɩɨ ɠɟɥɟɡɧɵɦ ɞɨɪɨɝɚɦ. ɂɦɟɧɧɨ ɨɧɨ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ, 
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ɚ ɬɚɤɠɟ ɬɚɤɢɟ ɜɚɠɧɟɣɲɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɦɚɫɫɚ ɩɨɟɡɞɨɜ, 

ɫɤɨɪɨɫɬɶ ɢɯ ɞɜɢɠɟɧɢɹ ɢ ɭɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ɋɟɥɶɫɨɫɦɚɡɵɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɟɠɞɟ-

ɜɪɟɦɟɧɧɨɝɨ ɛɨɤɨɜɨɝɨ ɢɡɧɨɫɚ ɝɨɥɨɜɤɢ ɪɟɥɶɫɚ ɢ ɢɡɧɨɫɚ ɝɪɟɛɧɟɣ ɤɨɥɟɫɧɵɯ ɩɚɪ ɥɨ-

ɤɨɦɨɬɢɜɨɜ. 

Ʌɨɤɨɦɨɬɢɜɧɵɟ ɛɪɢɝɚɞɵ ɪɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɟɣ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɜ ɫɜɨɟɣ ɪɚ-

ɛɨɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɫɨɫɬɚɜɥɟɧɧɵɦɢ ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɨɛ-

ɪɚɳɟɧɢɹ, ɩɟɪɟɱɧɹɦɢ ɩɨɞɥɟɠɚɳɢɯ ɫɦɚɡɵɜɚɧɢɸ ɤɪɢɜɵɯ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɧɚɱɚɥɚ ɢ 

ɤɨɧɰɚ ɫɦɚɡɵɜɚɧɢɹ, ɠɭɪɧɚɥɨɦ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɢɡɧɨɫɨɦ ɪɟɥɶɫɨɜ. ȼ ɞɟɩɨ ɜɟɞɭɬɫɹ 

ɠɭɪɧɚɥɵ ɭɱɟɬɚ ɪɚɛɨɬɵ ɪɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɟɣ, ɜ ɧɢɯ ɮɢɤɫɢɪɭɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɦɚ-

ɡɚɧɧɵɯ ɡɚ ɩɨɟɡɞɤɭ ɤɢɥɨɦɟɬɪɨɜ, ɪɚɫɯɨɞ ɫɦɚɡɤɢ, ɜɫɟ ɧɚɪɭɲɟɧɢɹ ɝɪɚɮɢɤɚ ɢ ɢɯ ɩɪɢ-

ɱɢɧɵ. 

ɂɫɬɢɪɚɧɢɟ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɝɪɟɛɧɟɣ ɤɨɥɟɫ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ Ɋɨɫɫɢɢ, ɩɪɨɬɹ-

ɠɟɧɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 86,151 ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ, ɢɦɟɟɬ ɪɹɞ ɧɟɝɚɬɢɜɧɵɯ 

ɩɨɫɥɟɞɫɬɜɢɣ. ɉɨɷɬɨɦɭ ɫɟɝɨɞɧɹ ɲɢɪɨɤɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɩɨɥɶɡɭɟɬɫɹ ɫɦɚɡɤɚ ɪɟɥɶ-

ɫɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɥɭɛɪɢɤɚɬɨɪɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɡɧɨɫ ɭɤɚɡɚɧɧɵɯ ɢɡɞɟɥɢɣ, ɧɨ ɢ ɭɜɟɥɢɱɢɬɶ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 

ɫɪɨɤ [10]. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɠɟɥɟɡɧɵɯ ɞɨ-

ɪɨɝ, ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɩɨɹɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɹɬ ɨɬ 

ɢɡɧɨɫɚ ɪɟɥɶɫɨɜ. ɇɚɩɪɢɦɟɪ, ɬɚɤɢɯ, ɤɚɤ: 

 ɱɚɫɬɚɹ ɡɚɦɟɧɚ ɪɟɥɶɫɨɜ ɢ ɲɩɚɥ; 

 ɭɦɟɧɶɲɟɧɢɟ ɫɢɥɵ ɬɹɝɢ ɥɨɤɨɦɨɬɢɜɚ; 

 ɱɚɫɬɚɹ ɨɛɬɨɱɤɚ ɤɨɥɟɫɧɵɯ ɝɪɟɛɧɟɣ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɦɚɡɵɜɚɧɢɹ ɝɪɟɛɧɟɣ ɫɥɨɣ ɦɟɬɚɥɥɚ, ɫɧɢɦɚɟɦɨɝɨ ɜ ɩɪɨ-

ɰɟɫɫɟ ɨɛɬɨɱɤɢ ɛɚɧɞɚɠɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɟ 

ɨɬɫɭɬɫɬɜɢɹ ɫɦɚɡɵɜɚɧɢɹ. ȼɥɢɹɧɢɟ ɫɦɚɡɵɜɚɧɢɹ ɧɚ ɢɡɧɚɲɢɜɚɧɢɟ ɝɪɟɛɧɹ ɤɨɥɟɫɚ ɩɨ-

ɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ȼɥɢɹɧɢɟ ɫɦɚɡɵɜɚɧɢɹ ɧɚ ɢɡɧɚɲɢɜɚɧɢɟ ɝɪɟɛɧɹ ɤɨɥɟɫɚ 

 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɝɥɚɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɭɦɟɧɶɲɟɧɢɹ ɢɡɧɨɫɚ ɤɚɤ ɪɟɡɭɥɶɬɚɬɚ 

ɪɚɛɨɬɵ ɫɢɥ ɬɪɟɧɢɹ: 

 ɫɧɢɠɟɧɢɟ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ ɫɢɥ ɬɪɟɧɢɹ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɡɚ ɫɱɟɬ ɩɨ-

ɞɚɱɢ ɜ ɡɨɧɭ ɤɨɧɬɚɤɬɚ ɫɦɚɡɤɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɭɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟ-

ɧɢɹ; 

 ɫɧɢɠɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɝɪɟɛɧɟɣ ɤɨɥɟɫ ɢ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɪɟɥɶɫɨɜ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɞɚɱɚ ɫɦɚɡɤɢ ɜ ɡɨɧɭ ɤɨɧɬɚɤɬɚ ɤɨɥɟɫɨ-ɪɟɥɶɫ 

ɫɧɢɠɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜ 5-6 ɪɚɡ. ɉɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɢɥɵ 

ɬɪɟɧɢɹ, ɧɨ ɢ ɭɞɟɥɶɧɵɣ ɢɡɧɨɫ ɤɨɥɟɫ ɢ ɪɟɥɶɫɨɜ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɫɢɫɬɟɦ ɫɦɚɡɤɢ ɧɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝɚɯ Ɋɨɫɫɢɢ ɢ ȿɜɪɨɩɵ. 

Ⱥɧɚɥɢɡ ɨɩɵɬɨɜ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦ ɫɦɚɡɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɥɢɱɢɟ ɫɦɚɡɤɢ ɜ 

ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɤɨɥɟɫɨ-ɪɟɥɶɫ ɩɨɡɜɨɥɹɟɬ: 

 ɫɧɢɡɢɬɶ ɢɡɧɨɫ ɢ ɩɨɜɵɫɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɪɟɥɶɫɨɜ ɢ ɤɨɥɟɫɧɵɯ ɩɚɪ; 

 ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; 

 ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɪɟɦɨɧɬɟ; 

 ɩɨɜɵɫɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ; 
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 ɭɦɟɧɶɲɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ ɩɪɢ ɞɜɢɠɟɧɢɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ 

ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɜɢɞɚɦɢ ɢɡɧɚɲɢɜɚɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɩɚɪɵ ɬɪɟɧɢɹ ɹɜɥɹɸɬɫɹ ɢɡ-

ɧɚɲɢɜɚɧɢɟ ɩɪɢ ɡɚɟɞɚɧɢɢ, ɭɫɬɚɥɨɫɬɧɨɟ ɢɡɧɚɲɢɜɚɧɢɟ, ɚ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɭɦɟɧɶɲɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ 

ɝɪɟɛɧɟɣ ɤɨɥɟɫ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɪɟɥɶɫɨɜ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɦɚɡɵɜɚ-

ɧɢɹ. 

 

3.1 ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɢɫɬɟɦɵ «ɤɨɥɟɫɨ-ɪɟɥɶɫ» 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɫɢɫɬɟɦɵ, ɧɚɡɵɜɚɟ-

ɦɨɣ ɬɪɢɛɨɤɨɧɬɚɤɬɨɦ, «ɤɨɥɟɫɨ-ɪɟɥɶɫ» ɞɨɥɠɧɵ ɫɧɢɠɚɬɶ ɢɡɧɨɫ, ɭɦɟɧɶɲɚɬɶ ɫɨɩɪɨ-

ɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɢ ɬɪɟɧɢɟ ɦɟɠɞɭ ɤɨɥɟɫɨɦ ɢ ɪɟɥɶɫɨɦ. ȼɫɟ ɷɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɩɨɜɵɲɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɪɟɥɶɫɨɜ ɢ ɤɨɥɟɫɧɵɯ ɩɚɪ, 

ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɭɦɟɧɶɲɟɧɢɸ ɭɪɨɜɧɹ ɲɭɦɚ ɩɪɢ ɞɜɢɠɟɧɢɢ. 

ɋɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɈȺɈ «ɊɀȾ» ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ (ɢɥɢ ɥɭɛɪɢɤɚɰɢɢ) ɡɨɧɵ ɤɨɧɬɚɤɬɚ ɤɨɥɟɫ ɢ ɪɟɥɶɫɨɜ ɞɨɥɠɧɵ ɥɟɝɤɨ 

ɧɚɧɨɫɢɬɶɫɹ, ɧɟ ɪɚɡɛɪɵɡɝɢɜɚɬɶɫɹ, ɧɟ ɤɪɨɲɢɬɶɫɹ, ɧɟ ɫɤɚɥɵɜɚɬɶɫɹ ɢ ɭɞɟɪɠɢɜɚɬɶɫɹ 

ɧɚ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɝɨɥɨɜɤɢ ɪɟɥɶɫɚ (ɧɚ ɝɪɟɛɧɟ ɤɨɥɟɫɧɨɣ ɩɚɪɵ ɥɨɤɨɦɨɬɢɜɚ), ɧɟ ɝɢɞ-

ɪɨɥɢɡɨɜɚɬɶɫɹ ɩɪɢ: 

 ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɩɟɪɟɞɜɢɠɧɨɝɨ ɪɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɹ (ɥɨɤɨɦɨɬɢɜɚ) ɨɬ 

3 ɤɦ/ɱ ɞɨ 140 ɤɦ/ɱ; 

 ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ ɜ ɫɢɫɬɟɦɟ ɞɨ 3 Ƚɉɚ; 

 ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɪɚɫɯɨɞɟ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

 ɬɟɦɩɟɪɚɬɭɪɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 45℃ ɞɨ ɩɥɸɫ 50℃, ɜ ɬɨɦ 

ɱɢɫɥɟ ɜ ɭɫɥɨɜɢɹɯ 100% ɜɥɚɠɧɨɫɬɢ. 

Ⱦɥɹ ɫɦɚɡɵɜɚɧɢɹ ɫɢɫɬɟɦɵ «ɤɨɥɟɫɨ-ɪɟɥɶɫ» ɩɪɢɦɟɧɹɸɬ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢ-

ɚɥɵ, ɚɝɪɟɝɚɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɤɨɬɨɪɵɯ ɦɟɧɹɟɬɫɹ ɨɬ ɠɢɞɤɨɝɨ ɞɨ ɬɜɟɪɞɨɝɨ (ɫɦɨɬɪɟɬɶ 

ɪɢɫɭɧɨɤ 8). ɉɪɢ ɨɰɟɧɤɟ ɫɦɚɡɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚɞɨ ɭɱɢɬɵɜɚɬɶ 
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ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɮɚɤɬɨɪɨɜ ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɜɥɢɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɩɨɫɨɛ 

ɧɚɧɟɫɟɧɢɹ, ɫɨɫɬɨɹɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɥɶɫɨɜ [7].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 8 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɬɪɢɛɨɤɨɧɬɚɤɬɚ «ɤɨɥɟɫɨ-

ɪɟɥɶɫ» 

 

ɀɢɞɤɢɟ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɛɚɡɨɜɵɟ ɦɚɫɥɚ, ɜ ɤɨɬɨ-

ɪɵɟ ɞɨɛɚɜɥɹɸɬ ɩɪɢɫɚɞɤɢ. ȼɜɟɞɟɧɢɟ ɩɪɢɫɚɞɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɢ 

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ ɡɚɧɢɦɚɸɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɦɚɫɥɚɦɢ 

ɢ ɬɜɟɪɞɵɦɢ ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɦɢ ɤɨɥ-

ɥɨɢɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɞɢɫɩɟɪɫɢɨɧɧɭɸ ɫɪɟɞɭ – ɠɢɞɤɭɸ (ɦɚɫɥɨ) ɢ 

ɞɢɫɩɟɪɫɧɭɸ ɮɚɡɭ – ɬɜɟɪɞɵɣ ɡɚɝɭɫɬɢɬɟɥɶ (5 – 30 %).  ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɡɚɝɭɫɬɢ-

ɬɟɥɹ ɠɢɞɤɨɟ ɦɚɫɥɨ ɫɬɚɧɨɜɢɬɫɹ ɦɚɥɨɩɨɞɜɢɠɧɵɦ ɩɨɞɨɛɧɨ ɬɜɟɪɞɨɦɭ ɬɟɥɭ, ɧɟ ɦɟ-

ɧɹɟɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɫɜɨɟɣ ɮɨɪɦɵ, ɚ ɬɟɱɶ ɧɚɱɢɧɚɟɬ ɥɢɲɶ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɨɤ, ɩɪɟɜɵɲɚɸɳɢɯ ɧɟɤɨɬɨɪɵɣ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ. ɉɥɚɫɬɢɱ-

ɧɵɟ ɫɦɚɡɤɢ ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɬ ɞɨɛɚɜɤɢ (ɩɪɢɫɚɞɤɢ ɢ ɧɚɩɨɥɧɢɬɟɥɢ) ɞɥɹ ɭɥɭɱɲɟɧɢɹ 

ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɢɫɬɟɦɟ «ɤɨɥɟɫɨ-
ɪɟɥɶɫ» 

ɀɢɞɤɢɟ (ɦɢɧɟɪɚɥɶɧɵɟ 
ɦɚɫɥɚ) 

ɉɥɚɫɬɢɱɧɵɟ (ɤɨɧɫɢ-
ɫɬɟɧɬɧɵɟ, ɫɦɚɡɤɢ)  

Ɍɜɟɪɞɵɟ (ɫɦɚɡɨɱɧɵɟ 
ɫɬɪɟɠɧɢ) 

Ɋɋ-6 «ȼ» 

Ɋɋ-6 «ȼɭ» 

 

ɋɉɅ 

ɉɍɆȺ-ɆɅ 

ɉɍɆȺ-ɆɊ 

ɉɍɆȺ-ɆȽ 

ɄɊ-400 

ɊȺɉɋ-1 

ɊȺɉɋ-2 

ɋɋ-1 
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ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ. ɇɚɪɹɞɭ ɫ ɨɛɵɱɧɵɦɢ ɦɚɫɥɚɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭ-

ɱɢɥɢ ɩɨɥɭɠɢɞɤɢɟ ɫɦɚɡɤɢ (2-5 % ɡɚɝɭɫɬɢɬɟɥɹ). 

 

 
 

Ɋɢɫɭɧɨɤ 9 – ɉɥɚɫɬɢɱɧɚɹ ɫɦɚɡɤɚ «ɉɍɆȺ» 

 

Ɍɜɟɪɞɵɟ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɷɬɨ ɧɚɧɟɫɟɧɧɵɟ ɤɚɤɢɦ-ɥɢɛɨ ɦɟɬɨɞɨɦ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ ɬɨɧɤɢɟ ɫɥɨɢ ɦɚɬɟɪɢɚɥɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ, ɱɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨ-

ɬɨɜɥɟɧɵ ɬɪɭɳɢɟɫɹ ɞɟɬɚɥɢ [11]. ɉɪɢɦɟɪ ɬɜɟɪɞɨɝɨ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɤɚɡɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – Ɍɜɟɪɞɵɣ ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ – ɝɪɚɮɢɬɨɜɵɣ ɫɬɟɪɠɟɧɶ 

 

3.2 Аɧɚɥɢɡ ɫɢɫɬɟɦ ɪɟɥɶɫɨɫɦɚɡɵɜɚɧɢɹ 
 

3.2.1 Ɋɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɶ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ «ɉɨɦɚɡɨɤ» 
 

 
 

Ɋɢɫɭɧɨɤ 11 – «ɉɨɦɚɡɨɤ» ɧɚ ɩɪɢɦɟɪɟ ɜɚɝɨɧɚ ȼɅ-10 ɢ ȼɅ-60 

 

ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɢɜɟɞɟɧ ɪɟɥɶɫɨɫɦɚɡɵɜɚɬɟɥɶ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ, ɤɨɧɫɬɪɭɤɰɢɹ 

ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɹɥɚ ɫɨɛɨɣ ɜɚɝɨɧ, ɤ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɛɵɥ ɩɪɢɤɪɟɩɥɟɧ 
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ɛɚɤ ɞɥɹ ɫɦɚɡɤɢ. Ȼɚɤ ɨɛɨɪɭɞɨɜɚɧ ɞɜɭɦɹ ɤɪɚɧɚɦɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ (ɫɦɨɬɪɟɬɶ ɪɢ-

ɫɭɧɨɤ 12), ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɚ ɪɟɥɶɫɵ. ɉɨɞɚɱɚ ɫɦɚɡɤɢ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɜɪɭɱɧɭɸ 

ɩɨ ɫɢɝɧɚɥɭ ɦɚɲɢɧɢɫɬɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 12 – ɒɥɚɧɝ ɞɥɹ ɩɨɞɚɱɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 

Ʉɨɧɬɪɨɥɶ ɡɚ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɞɚɜɚɟɦɨɣ ɫɦɚɡɤɢ ɧɟ ɨɫɭɳɟɫɬɜɥɹɥɫɹ, ɪɚɫɯɨɞ 

ɫɦɚɡɤɢ ɛɵɥ ɨɝɪɨɦɧɵɣ. ɇɟɤɨɬɨɪɵɟ ɭɱɚɫɬɤɢ ɛɵɥɢ ɫɩɥɨɲɶ ɡɚɥɢɬɵ ɫɦɚɡɨɱɧɵɦ ɦɚ-

ɬɟɪɢɚɥɨɦ (ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 14), ɱɬɨ ɦɨɝɥɨ ɜɵɡɵɜɚɬɶ ɫɤɨɥɶɠɟɧɢɟ ɢ ɛɭɤɫɨɜɚɧɢɟ. 

ɇɟɤɨɬɨɪɵɟ ɭɱɚɫɬɤɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɛɵɥɢ ɫɦɚɡɚɧɵ. 
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Ɋɢɫɭɧɨɤ 13 – Ɂɚɦɚɫɥɢɜɚɧɢɟ ɪɟɥɶɫ 

 

 
 

Ɋɢɫɭɧɨɤ 14 – Ɋɚɡɥɢɜ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɹɯ 
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3.2.2 Ɇɚɫɥɹɧɵɟ «ɮɢɬɢɥɹ» 
 

Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɨɣ ɯɚɪɚɤɬɟɪ (ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 

15). ɂɡ ɛɚɤɚ, ɩɭɬɟɦ ɫɚɦɨɬɟɤɚ, ɦɚɫɥɨ ɩɨɞɚɟɬɫɹ ɧɚ ɮɢɬɢɥɶ. ɋɦɚɡɚɧɧɵɣ ɮɢɬɢɥɶ ɤɨɧ-

ɬɚɤɬɢɪɭɟɬ ɫ ɪɟɥɶɫɚɦɢ, ɫɦɚɡɵɜɚɹ ɢɯ. ɍɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɦɚɡɤɢ ɧɟ ɜɟɞɟɬɫɹ. ɋɢɫɬɟɦɚ 

ɹɜɥɹɟɬɫɹ ɩɨɱɬɢ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟɭɩɪɚɜɥɹɟɦɚ. Ɉɞɢɧ ɢɡ ɫɚɦɵɯ ɞɟ-

ɲɟɜɵɯ, ɧɨ ɧɟ ɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ. 

 

 
 

Ɋɢɫɭɧɨɤ 15 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɦɚɫɥɹɧɵɯ «ɮɢɬɢɥɟɣ» 

 

3.2.3 Ƚɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ АȽɋ-8 
 

Ƚɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɦɚɡɤɢ 

ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ ɜ ɟɝɨ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɚɯ, ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɭɱɧɨɝɨ 

ɬɪɭɞɚ. ɋɯɟɦɚ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. 
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1 – ɥɨɤɨɦɨɬɢɜ; 2 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 3 – ɮɨɪɫɭɧɤɢ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɹ; 4 – ɛɥɨɤ 

ɤɨɧɬɪɨɥɹ; 5 – ɚɧɬɟɧɧɚ; 6 – ɫɩɭɬɧɢɤ; 7 – ɦɚɫɥɨɧɚɝɪɟɜɚɬɟɥɶ 

 

Ɋɢɫɭɧɨɤ 16 – Ƚɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ ȺȽɋ-8 

 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɹ ȺȽɋ-8 ɹɜɥɹɸɬɫɹ 2 ɮɨɪɫɭɧɤɢ 

(ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 17), ɩɪɨɢɡɜɨɞɹɳɢɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɞɨɡɢɪɨɜɚɧɧɵɣ ɜɩɪɵɫɤ 

ɫɦɚɡɤɢ ɫɨ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɧɚ ɝɪɟɛɧɢ ɩɟɪɜɨɣ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɤɨɥɟɫɧɨɣ ɩɚɪɵ 

ɬɹɝɨɜɨɝɨ ɚɝɪɟɝɚɬɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 17 – Ɏɨɪɫɭɧɤɚ ɝɪɟɛɧɟɫɦɚɡɜɚɬɟɥɹ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɦɚɡɵɜɚɸɬɫɹ ɛɨɤɨɜɵɟ ɝɪɚɧɢ ɪɟɥɶɫɨɜ ɢ ɡɚɬɟɦ ɝɪɟɛɧɢ ɫɥɟɞɭ-

ɸɳɢɯ ɤɨɥёɫɧɵɯ ɩɚɪ. ɉɪɢ ɬɨɪɦɨɠɟɧɢɢ ɢ ɜɤɥɸɱɟɧɢɢ ɩɟɫɨɱɧɢɰ ɩɨɞɚɱɚ ɫɦɚɡɤɢ ɛɥɨ-

ɤɢɪɭɟɬɫɹ. 

ɍ ɤɚɠɞɨɣ ɮɨɪɫɭɧɤɢ ɞɜɟ ɥɢɧɢɢ: ɦɚɫɥɨɩɪɨɜɨɞ, ɩɨɞɚɸɳɢɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɫɦɚɡɤɭ ɢɡ ɛɚɤɚ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɞɨɡɢɪɨɜɨɱɧɨɣ ɤɚɦɟɪɵ ɮɨɪɫɭɧɤɢ, ɢ ɜɨɡɞɭɯɨɜɨɞ, 

ɫɨɟɞɢɧɹɸɳɭɸ ɫ ɜɵɯɨɞɨɦ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɜɟɧɬɢɥɹ. ȼɯɨɞ ɜɟɧɬɢɥɹ ɢ 

ɜɟɪɯɧɹɹ ɩɨɥɨɫɬɶ ɛɚɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɩɨɞɫɨɟɞɢɧɟɧɵ ɤ ɜɨɡɞɭɲɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. ȼ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɜɯɨɞɵ ɨɛɟɢɯ ɮɨɪɫɭɧɨɤ. Ɏɨɪɫɭɧɤɢ ɫɪɚɛɚɬɵɜɚɸɬ ɢ ɩɪɨɢɡɜɨɞɹɬ ɞɨɡɢɪɨɜɚɧɧɵɣ 

ɜɩɪɵɫɤ ɫɦɚɡɤɢ. 

ɍɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɜɟɧɬɢɥɹ Ȼɍ (ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ), ɤɨɬɨɪɵɣ ɰɢɤɥɢɱɟɫɤɢ 

ɜɤɥɸɱɚɟɬ ɟɝɨ ɱɟɪɟɡ ɡɚɞɚɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɭɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟ-

ɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ȺȽɋ8 ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɉɍɆȺ-ɆɊ, ɉɍɆȺ-ɆȽ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɢ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɧɟɞɨɫɬɚɬɤɨɜ, ɤɨ-

ɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ (ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 

18). 

 

 
 

Ɋɢɫɭɧɨɤ 18 – Ɂɚɝɪɹɡɧɟɧɢɟ ɪɟɥɶɫ ɩɥɚɫɬɢɱɧɵɦ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ 
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ɇɟɞɨɫɬɚɬɤɢ ɛɨɪɬɨɜɵɯ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɟɣ ȺȽɋ-8: 

 ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɢɫɩɪɚɜɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢ-

ɧɨɣ ɥɚɜɢɧɧɨɝɨ ɛɨɤɫɨɜɚɧɢɹ; 

 ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ, ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɨɣ ɫɢɫɬɟɦɵ, ɮɨɪɫɭɧɨɤ, ɦɚɫɥɨɫɬɨɣɤɢɯ ɲɥɚɧɝɨɜ; 

 ɪɟɦɨɧɬ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɫɨɤɨɤɜɚɥɢ-

ɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɥɟɫɚɪɹɦɢ ɩɪɢ ɌɊ. 

 

3.2.4 Ƚɪɚɮɢɬɨɜɵɟ ɫɬɟɪɠɧɢ 

 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɢɫɬɟɦɟ ɫɦɚɡɵɜɚɧɢɹ ɝɪɟɛɧɹ ɤɨɥɟɫɚ ɪɟɥɶɫɨɜɨɝɨ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. ɋɢɫɬɟɦɚ ɫɦɚɡɵɜɚɧɢɹ ɝɪɟɛɧɹ, ɡɚɤɪɟɩɥɟɧɧɚɹ ɧɚ ɛɭɤɫɟ ɤɨ-

ɥɟɫɚ, ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɤɨɪɩɭɫɚ ɡɚɩɨɥɧɟɧɧɨɝɨ ɬɜɟɪɞɵɦɢ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɦɢ ɷɥɟ-

ɦɟɧɬɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɜ ɫɬɨɪɨɧɭ ɫɦɚɡɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ. Ⱦɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɫɦɚɡɵɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 19. 

 

 

 

Ɋɢɫɭɧɨɤ 19 – ɋɢɫɬɟɦɚ ɫɦɚɡɵɜɚɧɢɹ ɝɪɟɛɧɹ ɝɪɚɮɢɬɨɜɵɦ ɫɬɟɪɠɧɟɦ 
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Ƚɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɛɨɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɬɨɪɚɹ 

ɦɨɧɬɢɪɭɟɬɫɹ ɩɨɞ ɭɝɥɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɪɚɦɟ ɩɨ-

ɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɛɟɫɩɪɢɜɨɞɧɭɸ ɩɨɞɚɱɭ ɫɦɚɡɨɱɧɨɝɨ ɫɬɟɪɠɧɹ ɧɚ 

ɝɪɟɛɟɧɶ ɤɨɥɟɫɚ. Ȼɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 20, 

ɢɫɤɥɸɱɚɟɬ ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɜɵɯɨɞ ɫɬɟɪɠɧɟɣ ɢɡ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɞɜɚ ɝɪɚ-

ɮɢɬɨɜɵɯ ɫɬɟɪɠɧɹ ɧɚɯɨɞɹɬɫɹ ɜ ɧɚɩɪɚɜɥɹɸɳɟɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɜ 

ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɱɚɫɬɢ. ɉɨ ɦɟɪɟ ɢɫɬɢɪɚɧɢɹ ɬɜɟɪɞɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ, 

ɩɪɢɠɚɬɨɝɨ ɤ ɫɦɚɡɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɟɝɨ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɣ ɬɜɟɪɞɵɣ ɚɧ-

ɬɢɮɪɢɤɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɧɚɩɪɚɜɥɹɸɳɟɣ ɱɚɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɩɪɢɠɚɬɢɟ, ɚ ɟɝɨ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɬɜɟɪɞɵɣ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ, ɧɚɯɨɞɹ-

ɳɢɣɫɹ ɜ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɵɲɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɦɚɡɵɜɚɧɢɹ ɝɪɟɛɧɟɣ ɤɨɥɟɫ ɪɟɥɶɫɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 20 – ɇɚɤɨɩɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɝɪɚɮɢɬɨɜɵɯ ɫɬɟɪɠɧɟɣ 
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Ɋɢɫɭɧɨɤ 21 – ɋɬɟɪɠɧɟɜɨɣ ɝɪɟɛɧɟɫɦɚɡɵɜɚɬɟɥɶ 

 

Ɍɜɟɪɞɵɣ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ ɩɨɥɭɱɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ƚɪɚ-

ɧɭɥɚɦɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɧɚɩɨɥɧɹɸɬ ɪɚɫɯɨɞɧɭɸ ɟɦɤɨɫɬɶ. Ɂɚɬɟɦ ɜ 

ɧɟɟ ɞɨɛɚɜɥɹɸɬ ɩɪɢ ɩɥɚɜɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɩɨɪɨɲɤɢ ɝɪɚɮɢɬɚ, ɞɢɫɭɥɶɮɢɞɚ ɦɨ-

ɥɢɛɞɟɧɚ, ɝɪɚɧɭɥɵ ɷɬɢɥɟɧɜɢɧɢɥɚɰɟɬɚɬɚ, ɧɚɩɪɢɦɟɪ, ɗȼȺ ȿvɚthɟnɟ Uȿ612-04 ɢ ɩɨ-

ɪɨɲɨɤ ɛɚɪɢɹ ɫɟɪɧɨɤɢɫɥɨɝɨ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɦɚɫɫɵ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ 

ɩɟɪɟɦɟɲɢɜɚɸ ɨɤɨɥɨ 30 ɦɢɧɭɬ, ɡɚɬɟɦ ɟɟ ɨɬɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪ ɥɢɬɶɟɜɨɣ ɦɚɲɢɧɵ 

ɢ ɦɟɬɨɞɨɦ ɥɢɬɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɵɞɚɜɥɢɜɚɸɬ ɜ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ. 

Ƚɪɚɮɢɬ ɢ ɞɢɫɭɥɶɮɢɞ ɦɨɥɢɛɞɟɧɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɚɧɬɢɮɪɢɤɰɢ-

ɨɧɧɵɟ ɢ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɫɜɨɣɫɬɜɚ ɬɜɟɪɞɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ɍɟɪɦɨɩɥɚɫɬɢɱɧɵɣ ɩɨɥɢɦɟɪ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɮɨɪɦɭ 

ɬɜɟɪɞɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. 

Ⱦɨɛɚɜɥɟɧɢɟ ɜ ɫɨɫɬɚɜ ɬɜɟɪɞɨɝɨ ɫɦɚɡɵɜɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɷɬɢɥɟɧɜɢɧɢɥɚɰɟ-

ɬɚɬɚ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɧɭɠɧɵɯ ɚɞɝɟɡɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɦɚɡɨɱɧɨɝɨ ɫɥɨɹ, ɮɨɪɦɢ-

ɪɭɟɦɨɝɨ ɩɪɢ ɢɫɬɢɪɚɧɢɢ ɬɜɟɪɞɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɤɨɧɬɚɤɬɟ ɝɪɟɛɧɹ 

ɤɨɥɟɫɚ ɫ ɪɟɥɶɫɨɦ. 

ȼɜɟɞɟɧɢɟ ɜ ɫɨɫɬɚɜ ɫɟɪɧɨɤɢɫɥɨɝɨ ɛɚɪɢɹ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɩɥɨɬɧɨɫɬɶ 

ɬɜɟɪɞɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɬɚɛɢɥɶɧɨɟ ɟɝɨ ɧɚɧɟɫɟɧɢɟ ɧɚ ɫɦɚɡɵɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 



73 
 

ɝɪɟɛɧɹ ɤɨɥɟɫɚ ɥɨɤɨɦɨɬɢɜɚ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɨɛɴɟɦɟ. Ƚɪɚɮɢɬɨɜɵɣ ɫɬɟɪɠɟɧɶ ɩɨɤɚɡɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 22. 

 

  

 

Ɋɢɫɭɧɨɤ 22 – Ƚɪɚɮɢɬɨɜɵɟ ɫɬɟɪɠɧɢ 

 

Ɍɜɟɪɞɵɣ ɫɦɚɡɵɜɚɸɳɢɣ ɫɬɟɪɠɟɧɶ ɭɦɟɧɶɲɚɟɬ ɬɪɟɧɢɟ, ɫɧɢɠɚɟɬ ɢɡɧɨɫ ɢ ɷɧɟɪ-

ɝɨɩɨɬɪɟɛɥɟɧɢɟ ɧɚ ɬɹɝɭ ɩɨɟɡɞɨɜ, ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɬɟɧɰɢɚɥ ɪɟɥɶɫɨɜ. 

Ƚɪɚɮɢɬɨɜɵɣ ɫɦɚɡɨɱɧɵɣ ɫɬɟɪɠɟɧɶ ɫɩɨɫɨɛɟɧ ɢɡɧɚɲɢɜɚɬɶɫɹ ɩɪɢ ɬɪɟɧɢɢ ɩɨ 

ɧɟɫɦɚɡɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɦɢɧɢɦɚɥɶɧɨ ɢɡɧɚɲɢɜɚɬɶɫɹ ɩɪɢ ɬɪɟɧɢɢ ɩɨ ɫɦɚɡɚɧɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 23 – ɇɟɡɚɝɪɹɡɧɟɧɧɵɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɩɭɬɢ 
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4 ɋɭщɟɫɬɜɭɸщɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱ-

ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɉɬ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ ɡɚɜɢɫɢɬ ɜɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ 

ɠɢɡɧɶ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ. ȿɠɟɝɨɞɧɨ ɜ Ɋɨɫɫɢɢ ɩɟɪɟɜɨɡɢɬɫɹ ɬɪɚɧɫɩɨɪɬɨɦ ɨɤɨɥɨ 3,5 

ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ ɝɪɭɡɨɜ. ȿɠɟɫɭɬɨɱɧɨ ɜɫɟɦɢ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɚ ɩɟɪɟɜɨɡɢɬɫɹ ɛɨ-

ɥɟɟ 100 ɦɢɥɥɢɨɧɚ ɱɟɥɨɜɟɤ. ɉɨɷɬɨɦɭ ɤ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɩɪɟɞɴɹɜɥɹ-

ɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɋɦɚɡɨɱɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɡɧɨɫɚ, ɜɵɡɜɚɧɧɨɝɨ ɬɪɟɧɢɟɦ. Ⱦɥɹ ɧɢɯ ɯɚ-

ɪɚɤɬɟɪɧɨ ɢɡɦɟɧɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɞ 

ɜɥɢɹɧɢɟɦ ɧɚɝɪɭɡɨɤ, ɫɤɨɪɨɫɬɟɣ, ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ. 

ɋɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɩɨɞɜɟɪ-

ɝɚɸɬɫɹ ɡɚɝɪɹɡɧɟɧɢɸ. ɉɟɪɜɨɣ ɩɪɢɱɢɧɨɣ ɡɚɝɪɹɡɧɟɧɢɣ ɫɥɭɠɚɬ ɩɪɨɞɭɤɬɵ ɢɡɧɨɫɚ, 

ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɬɟɪɹɟɬ ɫɬɨɣɤɨɫɬɶ ɤ ɨɤɢɫɥɟɧɢɸ, ɚ ɜɦɟɫɬɟ ɫ ɧɟɣ ɢɡɦɟɧɹɸɬɫɹ 

ɫɦɚɡɨɱɧɵɟ ɫɜɨɣɫɬɜɚ – ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ, ɨɤɢɫɥɟɧɢɟ, ɩɨɥɢɦɟɪɢɡɚɰɢɹ ɢ ɤɨɧ-

ɞɟɧɫɚɰɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɛɭɝɥɢɜɚɧɢɟ (ɧɟɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ), ɪɚɡɠɢɠɟɧɢɟ ɝɨɪɸ-

ɱɢɦ, ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɨɛɜɨɞɧɟɧɢɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɫɨ-

ɫɬɚɜɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ, 

ɤɨɥɥɨɢɞɧɵɣ ɤɨɤɫ ɢ ɫɚɠɚ, ɪɚɡɥɢɱɧɵɟ ɫɨɥɢ, ɤɢɫɥɨɬɵ, ɚ ɬɚɤɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɵɥɶ 

ɢ ɫɬɪɭɠɤɚ, ɦɢɧɟɪɚɥɶɧɚɹ ɩɵɥɶ, ɜɨɥɨɤɧɢɫɬɵɟ ɜɟɳɟɫɬɜɚ, ɜɨɞɚ ɢ ɬɚɤ ɞɚɥɟɟ. ȼɟɫɶ ɷɬɨɬ 

ɩɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚɡɵɜɚ-

ɟɬɫɹ ɟɝɨ ɫɬɚɪɟɧɢɟɦ. ɀɢɞɤɢɟ ɦɚɫɥɚ, ɩɪɨɪɚɛɨɬɚɜɲɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫɪɨɤ ɢ ɭɬɪɚ-

ɬɢɜɲɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɫɱɢɬɚɸɬɫɹ ɨɬɪɚɛɨɬɚɧɧɵɦɢ, ɢ 

ɨɧɢ ɞɨɥɠɧɵ ɫɥɢɜɚɬɶɫɹ ɢɡ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɢ ɡɚɦɟɧɹɬɶɫɹ ɫɜɟɠɢɦɢ. Ƚɭɫɬɵɟ ɫɦɚɡɤɢ 

ɬɟɪɹɸɬɫɹ ɛɟɡɜɨɡɜɪɚɬɧɨ.  

Ɍɳɚɬɟɥɶɧɵɣ ɫɛɨɪ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ 

ɡɧɚɱɟɧɢɟ ɢ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɢ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɧɚ ɩɭɬɢ ɜɨɡɜɪɚɳɟɧɢɹ ɰɟɧɧɨɝɨ 

ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧ-
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ɧɵɯ ɦɚɫɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɨ ɤ ɫɨɠɚɥɟ-

ɧɢɸ, ɧɚɛɥɸɞɚɸɬɫɹ ɧɟɝɭɦɚɧɧɵɟ ɦɟɬɨɞɵ ɭɧɢɱɬɨɠɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. ɋɚɦɵɣ ɨɩɚɫɧɵɣ ɫɩɨɫɨɛ - ɫɥɢɜ ɨɬɯɨɞɨɜ ɜ ɪɟɤɢ ɢ ɜɨɞɨɟɦɵ, ɡɚɤɚɩɵɜɚ-

ɧɢɟ ɜ ɡɟɦɥɸ. ɉɨɫɥɟɞɫɬɜɢɹ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɜɥɟɤɭɬ ɡɚ ɫɨɛɨɣ ɨɬɪɚɜɥɟɧɢɟ ɜɨɞɵ ɢ 

ɩɨɱɜɵ. ɇɚɤɚɩɥɢɜɚɸɳɢɟɫɹ ɜ ɜɨɞɟ ɢ ɩɨɱɜɟ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚ-

ɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɜɨɞɹɬ ɤ ɧɚɪɭɲɟɧɢɸ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɩɬɢɰ, ɪɵɛ ɢ ɦɥɟɤɨ-

ɩɢɬɚɸɳɢɯ, ɚ ɬɚɤɠɟ ɨɛɥɚɞɚɸɬ ɜɵɪɚɠɟɧɧɵɦ ɜɪɟɞɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɱɟɥɨɜɟɤɚ. 

ɗɬɢ ɜɟɳɟɫɬɜɚ ɜɵɡɵɜɚɸɬ ɢɦɦɭɧɨɞɟɩɪɟɫɫɢɸ, ɛɨɥɟɡɧɢ ɩɟɱɟɧɢ ɢ ɩɨɱɟɤ, ɨɤɚɡɵɜɚɸɬ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɵ ɪɟɩɪɨɞɭɤɰɢɢ, ɧɚɪɭɲɚɸɬ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɩɥɨɞɚ, ɱɬɨ ɜɟɞɟɬ ɤ ɪɚɫɫɬɪɨɣɫɬɜɚɦ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɧɚɪɭ-

ɲɟɧɢɸ ɪɨɫɬɚ, ɜɪɨɠɞɟɧɧɵɦ ɚɧɨɦɚɥɢɹɦ ɢ ɡɚɞɟɪɠɤɟ ɪɚɡɜɢɬɢɹ ɦɨɡɝɚ ɪɟɛɟɧɤɚ. Ȼɨɥɶ-

ɲɢɧɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ Ɋɨɫɫɢɢ ɩɪɢɦɟɧɹɸɬ, ɜ ɤɚɤɨɣ-ɬɨ ɫɬɟɩɟɧɢ, ɛɨɥɟɟ ɝɭɦɚɧɧɵɣ 

ɦɟɬɨɞ, ɤɨɬɨɪɵɦ ɹɜɥɹɟɬɫɹ ɫɠɢɝɚɧɢɟ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ȼ ɩɪɨɰɟɫɫɟ ɫɠɢɝɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɩɨɥɢɯɥɨɪɢɪɨɜɚɧɧɵɟ 

ɛɢɮɟɧɢɥɵ, ɞɢɛɟɧɡɨɮɭɪɚɧɵ ɢ ɞɪɭɝɢɟ ɞɢɨɤɫɢɧɨɩɨɞɨɛɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛ-

ɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɟɪɦɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɧɟ ɭɧɢɱɬɨɠɚɸɬɫɹ, ɚ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɜ ɚɬ-

ɦɨɫɮɟɪɭ, ɢ ɬɟɦ ɫɚɦɵɦ ɡɚɝɪɹɡɧɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɦɧɨɝɢɟ ɫɨɬɧɢ ɤɢɥɨɦɟɬ-

ɪɨɜ. Ɇɟɬɨɞ ɫɠɢɝɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɟ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ. 

ȼ Ɋɨɫɫɢɢ ɞɨ 77% ɜɫɟɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɟɥɟɝɚɥɶɧɨ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 

ɩɨɱɜɭ ɢ ɜ ɜɨɞɨɟɦɵ, 40-48% ɫɨɛɢɪɚɟɬɫɹ, ɧɨ ɢɡ ɜɫɟɯ ɫɨɛɪɚɧɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚ-

ɫɟɥ ɬɨɥɶɤɨ 14-15% ɢɞɟɬ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ, ɚ ɨɫɬɚɥɶɧɵɟ 26-33% ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɬɨɩɥɢɜɨ ɢɥɢ ɫɠɢɝɚɸɬɫɹ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɛɨɥɶɲɢɦ ɤɨɥɢ-

ɱɟɫɬɜɨɦ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟɨɛɯɨɞɢɦɚ ɢɯ ɭɬɢɥɢɡɚɰɢɹ. ɉɨ 

ɞɚɧɧɵɦ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜɵɯɨɞ ɤɚɱɟɫɬɜɟɧɧɵɯ ɜɬɨɪɢɱɧɵɯ ɦɚɫɟɥ ɢɡ ɨɬɪɚɛɨɬɚɜɲɢɯ 

ɫɨɫɬɚɜɥɹɟɬ 60—80 %, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɫɵɪɨɣ ɧɟɮɬɢ ɜɵɯɨɞ ɬɨɜɚɪ-

ɧɵɯ ɦɚɫɟɥ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 %. Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɭɫɬɚɧɨɜɤɢ 

ɢɥɢ ɡɚɜɨɞɵ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨ-
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ɧɨɞɚɬɟɥɶɫɬɜɚ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɪɟɝɟ-

ɧɟɪɚɰɢɸ ɩɪɟɜɵɲɚɸɬ ɫɬɨɢɦɨɫɬɶ ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɦɚɫɟɥ, ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ 

ɩɪɨɞɭɤɬ ɫɬɚɧɨɜɢɬɫɹ ɧɟɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦ.  

ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɪɟɝɟɧɟɪɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱ-

ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɛɵɱɧɨ ɫɨɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɨɜ: 

 ɦɟɯɚɧɢɱɟɫɤɢɣ (ɭɞɚɥɟɧɢɟ ɢɡ ɦɚɫɥɚ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɢ ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɟ-

ɧɢɣ); 

 ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɣ (ɜɵɩɚɪɢɜɚɧɢɟ, ɜɚɤɭɭɦɧɚɹ ɩɟɪɟɝɨɧɤɚ); 

 ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ (ɤɨɚɝɭɥɹɰɢɹ, ɚɞɫɨɪɛɰɢɹ). 

ȿɫɥɢ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɯɢɦɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ ɪɟɝɟɧɟɪɚɰɢɢ 

ɦɚɫɟɥ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ, ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ, ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ. 

Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɭɞɚɥɹɬɶ ɢɡ ɦɚɫɟɥ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɡɚɝɪɹɡ-

ɧɟɧɢɣ, ɦɢɤɪɨɤɚɩɥɢ ɜɨɞɵ ɢ, ɱɚɫɬɢɱɧɨ, ɫɦɨɥɢɫɬɵɟ ɢ ɤɨɤɫɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɵ-

ɩɚɪɢɜɚɧɢɟ – ɥɟɝɤɨɤɢɩɹɳɢɟ ɩɪɢɦɟɫɢ. Ɇɚɫɥɚ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɢɥɨɜɨɦ ɩɨɥɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ, ɰɟɧɬɪɨɛɟɠɧɵɯ, ɷɥɟɤɬɪɢɱɟɫɤɢɯ, ɦɚɝɧɢɬɧɵɯ ɢ 

ɜɢɛɪɚɰɢɨɧɧɵɯ ɫɢɥ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɮɢɥɶɬɪɨɜɚɧɢɟ, ɜɨɞɧɚɹ ɩɪɨɦɵɜɤɚ ɢ ɜɚɤɭɭɦɧɚɹ 

ɞɢɫɬɢɥɥɹɰɢɹ.  

Ɉɬɫɬɚɢɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɦɟɬɨɞɨɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɩɪɨ-

ɰɟɫɫɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɢ ɜɨɞɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚ-

ɜɢɬɚɰɢɨɧɧɵɯ ɫɢɥ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɬɨɩɥɢɜɚ ɢɥɢ ɦɚɫɥɚ ɢ 

ɜɪɟɦɟɧɢ, ɨɬɜɟɞɟɧɧɨɝɨ ɧɚ ɨɱɢɫɬɤɭ, ɨɬɫɬɚɢɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶ-

ɧɵɣ ɦɟɬɨɞ ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɮɢɥɶɬɪɚɰɢɢ ɢɥɢ ɰɟɧɬɪɨɛɟɠ-

ɧɨɣ ɨɱɢɫɬɤɟ.  

Ɏɢɥɶɬɪɚɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɱɚɫɬɢɰ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɫɦɨ-

ɥɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɭɬɟɦ ɩɪɨɩɭɫɤɚɧɢɹ ɦɚɫɥɚ ɱɟɪɟɡ ɫɟɬɱɚɬɵɟ ɢɥɢ ɩɨɪɢɫɬɵɟ ɩɟ-

ɪɟɝɨɪɨɞɤɢ ɮɢɥɶɬɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟ-

ɬɚɥɥɢɱɟɫɤɢɟ ɢ ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɫɟɬɤɢ, ɜɨɣɥɨɤ, ɬɤɚɧɢ, ɛɭɦɚɝɚ, ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚ-

ɬɟɪɢɚɥɵ ɢ ɤɟɪɚɦɢɤɚ.  
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ɐɟɧɬɪɨɛɟɠɧɚɹ ɨɱɢɫɬɤɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɚɹ ɫ ɩɨɦɨɳɶɸ ɰɟɧɬɪɢɮɭɝ, ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɦɟɬɨɞɨɦ ɭɞɚɥɟɧɢɹ ɦɟɯɚɧɢ-

ɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɜɨɞɵ. ɗɬɨɬ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɞɟɥɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɮɪɚɤɰɢɣ 

ɧɟɨɞɧɨɪɨɞɧɵɯ ɫɦɟɫɟɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ.  

ɉɪɨɰɟɫɫ ɤɨɚɝɭɥɹɰɢɢ – ɭɤɪɭɩɧɟɧɢɹ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɹ, ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟ-

ɫɬɜɚ ɜɜɨɞɢɦɨɝɨ ɤɨɚɝɭɥɹɧɬɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɟɝɨ ɤɨɧɬɚɤɬɚ ɫ ɦɚɫɥɨɦ, ɬɟɦɩɟɪɚ-

ɬɭɪɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɬ.ɞ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɚɝɭɥɹɰɢɢ ɡɚ-

ɝɪɹɡɧɟɧɢɣ ɜ ɨɬɪɚɛɨɬɚɧɧɨɦ ɦɚɫɥɟ ɫɨɫɬɚɜɥɹɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, 20-30 ɦɢɧ., ɩɨɫɥɟ ɱɟɝɨ 

ɩɪɨɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ ɦɚɫɥɚ ɨɬ ɭɤɪɭɩɧɢɜɲɢɯɫɹ ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɨɬɫɬɚɢɜɚ-

ɧɢɹ, ɰɟɧɬɪɨɛɟɠɧɨɣ ɨɱɢɫɬɤɢ ɢɥɢ ɮɢɥɶɬɪɨɜɚɧɢɹ. 

Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɫɩɨɫɨɛɧɨɫɬɢ ɜɟɳɟɫɬɜ, ɫɥɭɠɚɳɢɯ ɚɞɫɨɪɛɟɧɬɚɦɢ, ɭɞɟɪɠɢɜɚɬɶ ɡɚɝɪɹɡɧɹɸɳɢɟ ɦɚɫɥɨ 

ɩɪɨɞɭɤɬɵ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɭɥ ɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɧɢ-

ɡɵɜɚɸɳɢɯ ɝɪɚɧɭɥɵ ɤɚɩɢɥɥɹɪɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢɦɟɧɹɸɬ ɜɟɳɟɫɬɜɚ 

ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɨɬɛɟɥɢɜɚɸɳɢɟ ɝɥɢɧɵ, ɛɨɤɫɢɬɵ, ɩɪɢɪɨɞɧɵɟ ɰɟɨ-

ɥɢɬɵ) ɢ ɩɨɥɭɱɟɧɧɵɟ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɩɭɬɟɦ (ɫɢɥɢɤɚɝɟɥɶ, ɨɤɢɫɶ ɚɥɸɦɢɧɢɹ, ɚɥɸɦɨ-

ɫɢɥɢɤɚɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɰɟɨɥɢɬɵ).  

ɋɟɥɟɤɬɢɜɧɚɹ ɨɱɢɫɬɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɨɫɧɨɜɚɧɚ ɧɚ ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɪɚɫ-

ɬɜɨɪɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɦɚɫɥɨ: ɤɢɫɥɨɪɨɞɧɵɯ, ɫɟɪɧɢɫɬɵɯ ɢ 

ɚɡɨɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨ-

ɪɨɞɨɜ ɫ ɤɨɪɨɬɤɢɦɢ ɛɨɤɨɜɵɦɢ ɰɟɩɹɦɢ, ɭɯɭɞɲɚɸɳɢɯ ɜɹɡɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɟ 

ɫɜɨɣɫɬɜɚ ɦɚɫɟɥ. ȼ ɤɚɱɟɫɬɜɟ ɫɟɥɟɤɬɢɜɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɩɪɢɦɟɧɹɸɬɫɹ ɮɭɪɮɭɪɨɥ, 

ɮɟɧɨɥ ɢ ɟɝɨ ɫɦɟɫɶ ɫ ɤɪɟɡɨɥɨɦ, ɧɢɬɪɨɛɟɧɡɨɥ, ɪɚɡɥɢɱɧɵɟ ɫɩɢɪɬɵ, ɚɰɟɬɨɧ, ɦɟɬɢɥ 

ɷɬɢɥɨɜɵɣ ɤɟɬɨɧ ɢ ɞɪɭɝɢɟ ɠɢɞɤɨɫɬɢ. 

ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡ-

ɧɹɸɳɢɯ ɨɬɪɚɛɨɬɚɧɧɵɟ ɦɚɫɥɚ, ɢ ɜɜɨɞɢɦɵɯ ɜ ɷɬɢ ɦɚɫɥɚ ɪɟɚɝɟɧɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɨɛɪɚɡɭɸɬɫɹ ɫɨɟɞɢɧɟɧɢɹ, ɥɟɝɤɨ ɭɞɚɥɹɟɦɵɟ ɢɡ ɦɚɫɥɚ. Ʉ ɯɢɦɢ-

ɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɨɱɢɫɬɤɢ ɨɬɧɨɫɹɬɫɹ ɤɢɫɥɨɬɧɚɹ ɢ ɳɟɥɨɱɧɚɹ, ɨɤɢɫɥɟɧɢɟ ɤɢɫɥɨɪɨ-

ɞɨɦ, ɝɢɞɪɨɝɟɧɢɡɚɰɢɹ, ɚ ɬɚɤɠɟ ɨɫɭɲɤɚ ɢ ɨɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɨɤɢɫ-
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ɥɨɜ, ɤɚɪɛɢɞɨɜ ɢ ɝɢɞɪɢɞɨɜ ɦɟɬɚɥɥɨɜ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɪɧɨɤɢɫɥɨɬ-

ɧɚɹ ɨɱɢɫɬɤɚ, ɝɢɞɪɨɨɱɢɫɬɤɚ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɬɪɢɹ 

ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ. 

ɋɛɨɪ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɩɪɨɢɡɜɨɞɹɬ ɛɪɢɝɚɞɵ ɫɦɚɡɱɢɤɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɟɦ-

ɤɨɫɬɟɣ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɭ ɫɨɪɬɨɜ ɫɨɛɢɪɚɟɦɵɯ ɦɚɫɟɥ, ɩɨɞɥɟɠɚ-

ɳɢɯ ɪɚɡɞɟɥɶɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ. ɉɪɢ ɫɛɨɪɟ ɦɚɫɥɚ ɡɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɢɬɶ ɢɯ ɜ ɨɬɤɪɵ-

ɬɵɯ ɟɦɤɨɫɬɹɯ, ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɪɚɛɨɬɚɟɬ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɦɟɲɢɜɚɬɶ ɠɢɞɤɨɫɬɢ ɢ 

ɦɚɫɥɚ, ɩɨɞɨɝɪɟɜɚɬɶ ɨɬɤɪɵɬɵɦ ɩɥɚɦɟɧɟɦ. ȿɫɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɷɤɫɩɥɭɚɬɢɪɨɜɚ-

ɥɨɫɶ ɛɨɥɟɟ 3 ɦɟɫɹɰɟɜ, ɫɦɚɡɤɭ ɦɟɧɹɸɬ ɩɨɥɧɨɫɬɶɸ.  

ɇɚ ɩɪɨɦɵɫɥɚɯ ɢɦɟɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɯɪɚ-

ɧɹɬɫɹ ɟɦɤɨɫɬɢ ɢ ɛɨɱɤɢ ɫ ɪɚɡɧɵɦɢ ɫɨɪɬɚɦɢ ɦɚɫɟɥ ɢ ɫɦɚɡɨɤ ɜ ɨɛɴɟɦɟ ɬɟɤɭɳɟɣ ɩɨ-

ɬɪɟɛɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɚ ɬɚɤɠɟ ɦɟɫɹɱɧɨɝɨ ɡɚɩɚɫɚ. 

Ʌɟɣɤɢ, ɜɨɪɨɧɤɢ, ɮɢɥɶɬɪɵ, ɲɩɪɢɰɵ ɢ ɞɪɭɝɨɣ ɫɦɚɡɨɱɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɨɥɠɧɵ 

ɛɵɬɶ ɱɢɫɬɵɦɢ, ɛɟɡ ɩɵɥɢ ɢ ɝɪɹɡɢ. 

  ɇɚ ɩɪɢɦɟɪɟ ɨɞɧɨɝɨ ɢɡ ɩɪɟɞɩɪɢɹɬɢɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɛɵɥɨ ɜɵ-

ɹɜɥɟɧɨ ɧɟɩɨɥɧɨɟ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɫɛɨɪɚ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱ-

ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɛɨɱɤɢ ɨɬ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɢɜɚɟɬɫɹ ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɜɟɬɨɲɶ 

ɢ ɨɩɢɥɤɢ. Ɉɛɴɟɦ ɛɨɱɤɢ ɫɨɫɬɚɜɥɹɟɬ 200 ɥɢɬɪɨɜ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɤɨɧɬɪɨɥɶ 

ɡɚ ɫɛɨɪɨɦ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟ ɜɟɞɟɬɫɹ. 
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ɁАɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɰɟɧɤɚ ɷɮ-

ɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɯɨɡɹɣ-

ɫɬɜɟ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɪɚɫɫɦɨɬ-

ɪɟɧ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ, ɨɩɪɟɞɟɥɟɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɢ ɪɟɝɟɧɟɪɚɰɢɢ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟ-

ɧɟɧɢɟɦ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɬɪɨɥɟɦ ɡɚ ɪɟɠɢɦɨɦ ɥɭɛɪɢɤɚ-

ɰɢɢ. ɇɟɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɞɤɢɯ ɢ ɩɥɚɫɬɢɱɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɚɫɥɢɜɚɧɢɸ ɪɟɥɶɫ, ɪɚɡɥɢɜɭ ɦɚɫɥɚ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɹɯ, 

ɡɚɝɪɹɡɧɟɧɢɸ ɩɨɱɜɵ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢ-

ɪɨɞɧɭɸ ɫɪɟɞɭ. Ɉɬɤɚɡɚɬɶɫɹ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟɜɨɡ-

ɦɨɠɧɨ, ɧɨ ɫɧɢɡɢɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɠɧɨ ɩɭɬɟɦ ɡɚɦɟɧɵ ɢɯ ɧɚ ɬɜɟɪɞɵɟ 

ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɨɝɨ ɭɡɥɚ ɬɪɟɧɢɹ, ɧɚɡɵɜɚɟɦɨɝɨ ɬɪɢ-

ɛɨɤɨɧɬɚɤɬɨɦ «ɤɨɥɟɫɨ-ɪɟɥɶɫ». 

Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɢ ɜɢɞɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: ɠɢɞ-

ɤɢɟ (ɦɢɧɟɪɚɥɶɧɵɟ) ɦɚɫɥɚ, ɩɥɚɫɬɢɱɧɵɟ ɫɦɚɡɤɢ ɢ ɬɜɟɪɞɵɟ ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɢɫɬɟɦɭ ɪɟɥɶɫɨɫɦɚɡɵɜɚɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨ-

ɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɸɬɫɹ ɬɜɟɪɞɵɟ ɝɪɚɮɢɬɨɜɵɟ 

ɫɬɟɪɠɧɢ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɢɡɧɚɲɢɜɚɬɶɫɹ ɩɪɢ ɬɪɟɧɢɢ ɩɨ ɧɟɫɦɚɡɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɢ ɦɢɧɢɦɚɥɶɧɨ ɢɡɧɚɲɢɜɚɬɶɫɹ ɩɪɢ ɬɪɟɧɢɢ ɩɨ ɫɦɚɡɚɧɧɨɣ. 
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