
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɂɧɮɨɪɦɚɬɢɤɚ 

 
 
 
 
 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_______Ⱥ. ɋ. Ʉɭɡɧɟɰɨɜ 
ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« _____» ________ 2017  ɝ. 
 
 
 
 
 

ȼɕɉɍɋɄɇȺə ɄȼȺɅɂɎɂɄȺɐɂɈɇɇȺə ɊȺȻɈɌȺ 

09.03.04 «ɉɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ» 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ 

ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ  

 
 
 
 
 
 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ/ 
ɪɭɤɨɜɨɞɢɬɟɥɶ  _______           ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ    ɂ.ȼ. ȿɜɞɨɤɢɦɨɜ 
   ɩɨɞɩɢɫɶ, ɞɚɬɚ   ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ȼɵɩɭɫɤɧɢɤ  ________       ȿ.Ⱥ. Ʉɚɪɩɨɜɚ 
   ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ________       Ɉ.Ⱥ. Ⱥɧɬɚɦɨɲɤɢɧ 
   ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2017 



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɂɧɮɨɪɦɚɬɢɤɚ 

 
 
 
 
 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_______Ⱥ. ɋ. Ʉɭɡɧɟɰɨɜ 
ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

« _____» ________ 2017  ɝ. 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 ɋɬɭɞɟɧɬɭ Ʉɚɪɩɨɜɨɣ ȿɤɚɬɟɪɢɧɟ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟ 

 Ƚɪɭɩɩɚ Ʉɂ13-18Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 09.03.04 

ɉɪɨɝɪɚɦɦɧɚɹ ɢɧɠɟɧɟɪɢɹ 

 Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 
ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ 

 ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 2930/ɫ ɨɬ 07 ɦɚɪɬɚ 2017 

 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɂ. ȼ. ȿɜɞɨɤɢɦɨɜ, ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ  

 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɧɚɭɱɧɵɟ ɫɬɚɬɶɢ, ɭɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɧɨɪɦɚɬɢɜɧɨ-
ɩɪɚɜɨɜɵɟ ɞɨɤɭɦɟɧɬɵ. 

 ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɚɧɨɜɤɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɚɧɚɥɢɡ ɪɟɲɟɧɢɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɷɤɫɩɟɪɢɦɟɧɬɨɦ, Ʉɨɦɩɶɸɬɟɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 

 ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɬɚɛɥɢɰɵ, ɝɪɚɮɢɤɢ, ɮɨɪɦɭɥɵ, ɢɥɥɸɫɬɪɚɰɢɢ 

 
 
 

 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                        _________________     ɂ. ȼ. ȿɜɞɨɤɢɦɨɜ 
                                                                                                                  ɩɨɞɩɢɫɶ 

 

 Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ               _________________     ȿ. Ⱥ. Ʉɚɪɩɨɜɚ 
                                                                                                                  ɩɨɞɩɢɫɶ 

 

« ___ » __________ 2017  
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ɊȿɎȿɊȺɌ 

 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ 

ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ» 

ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 31 ɢɫɩɨɥɶɡɭɟɦɵɣ ɢɫɬɨɱɧɢɤ, 9 

ɢɥɥɸɫɬɪɚɰɢɣ, 6 ɬɚɛɥɢɰ, 19 ɮɨɪɦɭɥ, 3 ɩɪɢɥɨɠɟɧɢɹ. 

 ȺɅȽɈɊɂɌɆ ɉȺɋɌɍɒɖȿɃ ɋɈȻȺɄɂ, ɍɉɊȺȼɅȿɇɂȿ ȽɊɍɉɉɈɃ, 

ȼɕɑɂɋɅɂɌȿɅɖɇɕɃ ɗɄɋɉȿɊɂɆȿɇɌ, ɗɎɎȿɄɌɂȼɇɈɋɌɖ ȺɅȽɈɊɂɌɆȺ. 

 ɐɟɥɶ ɪɚɛɨɬɵ: ɨɰɟɧɢɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ 

ɫɨɛɚɤɢ, ɩɨɢɫɤ ɟɝɨ ɩɪɢɦɟɧɢɦɨɫɬɢ ɤ ɠɢɜɵɦ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɚɝɟɧɬɚɦ ɜ 

ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ. 

 Ɂɚɞɚɱɢ: 

1. ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ; 

2. Ɋɚɫɫɦɨɬɪɟɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ; 

3. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ; 

4. Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɢ ɩɪɨɜɟɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɱɢɫɥɟɧɢɹ; 

5. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ; 

6. ȼɵɹɜɢɬɶ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

 ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɤɨɦɩɶɸɬɟɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. Ȼɵɥɚ 

ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɚɜɬɨɧɨɦɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɬɢɩɚ ɩɚɫɬɭɯɚ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ. ȼɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɯɚ ɜɵɩɨɥɧɟɧɢɹ 

ɚɥɝɨɪɢɬɦɚ ɫ ɩɪɟɝɪɚɞɚɦɢ ɧɚ ɩɭɬɢ – 0,88. Ɍɚɤɠɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɛɥɚɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɫ ɜɨɡɦɨɠɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ.  

 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɣ ɨɛɴɟɤɬɨɜ. 
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ȼȼȿȾȿɇɂȿ 

 

 ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɬɹɠɟɥɨ ɩɟɪɟɨɰɟɧɢɬɶ ɪɨɥɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ. ɉɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɠɢɡɧɶ ɛɟɡ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɬɟɯɧɢɤɢ, ɬɚɤ ɤɚɤ ɫ ɟɟ ɩɨɦɨɳɶɸ ɱɟɥɨɜɟɤ ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ ɦɧɨɝɢɟ ɫɮɟɪɵ ɫɜɨɟɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ. ȼ Ɋɨɫɫɢɢ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2015 ɝɨɞ 84,8% 

ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɝɞɟ 15,1% ɢɡ 

ɧɢɯ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢɥɢ 

ɨɬɞɟɥɶɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ [1]. 

ɋɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɵɫɬɭɩɚɸɬ ɩɪɢɛɨɪɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, 

ɨɞɧɢɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɪɨɛɨɬɵ. 

 Ɋɨɛɨɬɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɤɥɚɫɫɚ: ɦɚɧɢɩɭɥɹɰɢɨɧɧɵɟ ɢ ɦɨɛɢɥɶɧɵɟ 

[2, ɫ. 8-9]. Ɇɚɧɢɩɭɥɹɰɢɨɧɧɵɣ ɪɨɛɨɬ – ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɦɚɲɢɧɚ, ɫɬɚɰɢɨɧɚɪɧɚɹ 

ɢɥɢ ɩɟɪɟɞɜɢɠɧɚɹ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɜɢɞɟ 

ɦɚɧɢɩɭɥɹɬɨɪɚ, ɢɦɟɸɳɟɝɨ ɧɟɫɤɨɥɶɤɨ ɫɬɟɩɟɧɟɣ ɩɨɞɜɢɠɧɨɫɬɢ, ɢ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɫɥɭɠɚɳɟɝɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 

ɩɪɨɰɟɫɫɟ ɞɜɢɝɚɬɟɥɶɧɵɯ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɮɭɧɤɰɢɣ [2, ɫ. 6]. Ɇɨɛɢɥɶɧɵɟ 

ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɞɜɢɠɭɳɢɟɫɹ ɲɚɫɫɢ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɭɩɪɚɜɥɹɟɦɵɦɢ ɩɪɢɜɨɞɚɦɢ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɤɨɥɟɫɧɵɦɢ, ɲɚɝɚɸɳɢɦɢ, ɤɨɥɟɫɧɨ-

ɲɚɝɚɸɳɢɦɢ ɢ ɬ.ɞ [2, ɫ. 9].  

 ȿɫɥɢ ɪɚɧɶɲɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɧɟɞɪɹɥɢɫɶ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ 

ɨɫɧɨɜɧɨɦ ɦɚɧɢɩɭɥɹɰɢɨɧɧɵɟ ɪɨɛɨɬɵ, ɬɨ ɫɟɣɱɚɫ ɜɫɟ ɛɨɥɶɲɟ ɜɨɡɪɚɫɬɚɟɬ ɢɧɬɟɪɟɫ 

ɤ ɦɨɛɢɥɶɧɵɦ ɪɨɛɨɬɚɦ, ɚ ɡɚɞɚɱɚ ɧɚɯɨɠɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦ ɤɥɚɫɫɨɦ ɪɨɛɨɬɨɜ ɢ ɩɨ ɫɟɣ ɞɟɧɶ ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɨɜ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɨɞɢɧɨɱɧɵɦ ɦɨɛɢɥɶɧɵɦ 

ɪɨɛɨɬɨɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɡɚɞɚɱ, ɝɞɟ ɷɮɮɟɤɬɢɜɧɟɟ ɢɥɢ ɞɚɠɟ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɨɛɨɬɨɜ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ 

ɚɥɝɨɪɢɬɦɨɜ ɹɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
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ɫɨɜɦɟɫɬɧɨ ɭɱɟɧɵɦɢ ɒɜɟɰɢɢ ɢ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɜ 2014 ɝɨɞɭ. ɉɨɦɢɦɨ ɬɨɝɨ, ɱɬɨ 

ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɪɨɛɨɬɢɡɢɪɨɜɚɬɶ ɜɵɩɚɫ ɫɤɨɬɚ, ɚɜɬɨɪɵ ɭɬɜɟɪɠɞɚɸɬ, 

ɱɬɨ ɨɧ ɬɚɤɠɟ ɩɪɢɦɟɧɢɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɧɨɦɧɵɦɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ 

ɦɟɠɞɭ ɫɨɛɨɣ ɚɝɟɧɬɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ [3]. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɨɰɟɧɢɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ, ɩɨɢɫɤ ɟɝɨ 

ɩɪɢɦɟɧɢɦɨɫɬɢ ɤ ɠɢɜɵɦ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɚɝɟɧɬɚɦ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ. 

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

1. ɂɡɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ; 

2. Ɋɚɫɫɦɨɬɪɟɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ; 

3. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɜɵɛɨɪɚ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ; 

4. Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɢ ɩɪɨɜɟɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɱɢɫɥɟɧɢɹ; 

5. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ; 

6. ȼɵɹɜɢɬɶ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

 Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɝɪɭɩɩɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɦɨɛɢɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ. 
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 1 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɚɧɨɜɤɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ  

 

 ȼɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɜɟɞɟɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɢɥɢ ɞɚɠɟ ɧɟɜɨɡɦɨɠɧɨ. Ȼɥɚɝɨɞɚɪɹ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɤɪɭɝ 

ɜɨɩɪɨɫɨɜ, ɧɚɤɚɩɥɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɚ ɡɚɬɟɦ ɝɢɛɤɨ ɩɪɢɦɟɧɹɬɶ ɢɯ ɞɥɹ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ [4].  

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɠɟɬ 

ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɮɨɪɦɚ ɢ ɞɚɠɟ ɫɨɞɟɪɠɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ȼɥɚɝɨɞɚɪɹ ɹɡɵɤɚɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ 

ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɩɚɤɟɬɚɦ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɩɪɨɰɟɞɭɪɵ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ 

ɜɨɡɦɨɠɧɨ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. Ɍɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧ 

ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɗȼɆ [5, 6]. 

 ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, 

ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ. ɉɨɞ ɦɨɞɟɥɶɸ ɩɨɧɢɦɚɟɬɫɹ ɧɟɤɢɣ ɭɩɪɨɳɟɧɧɵɣ 

ɨɛɴɟɤɬ, ɨɬɪɚɠɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɹɜɥɟɧɢɹ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ – ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɩɨɡɧɚɧɢɹ ɧɚ ɢɯ ɦɨɞɟɥɹɯ; ɩɨɫɬɪɨɟɧɢɟ 

ɦɨɞɟɥɟɣ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɟɞɦɟɬɨɜ, ɹɜɥɟɧɢɣ ɢɥɢ ɩɪɨɰɟɫɫɨɜ [7]. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɨɜɨɥɶɧɨ ɬɹɠɟɥɨ ɡɚɤɥɸɱɢɬɶ ɜ ɠɟɫɬɤɢɟ ɪɚɦɤɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ 

ɹɜɥɹɟɬɫɹ ɬɜɨɪɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. Ɉɞɧɚɤɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ: 

1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ; 

2. Ɋɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ; 

3. ɉɪɨɜɟɞɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ; 

4. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

 ɇɚ ɷɬɚɩɟ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ, ɤɨɬɨɪɭɸ 

ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ. ɉɪɨɢɫɯɨɞɢɬ ɢɡɭɱɟɧɢɟ ɨɛɴɟɤɬɚ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɟɝɨ 

ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  
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 Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɡɚɞɚɱɢ ɤ ɪɟɲɟɧɢɸ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɟɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ 

ɮɨɪɦɚɥɶɧɨɦ ɜɢɞɟ. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɨɪɦɚɥɢɡɚɰɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ. Ɉɫɧɨɜɧɨɣ ɬɟɡɢɫ ɮɨɪɦɚɥɢɡɚɰɢɢ: ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɞɟɥɟɧɢɹ ɨɛɴɟɤɬɚ ɢ ɟɝɨ 

ɨɛɨɡɧɚɱɟɧɢɹ. ɉɪɢ ɮɨɪɦɚɥɶɧɨɦ ɨɩɢɫɚɧɢɢ ɡɚɞɚɱɢ ɫɪɟɞɫɬɜɚɦɢ ɦɚɬɟɦɚɬɢɤɢ 

ɪɟɡɭɥɶɬɚɬɨɦ ɫɬɚɧɨɜɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɥɭɱɢɬɶ 

ɪɟɲɟɧɢɟ ɢɫɯɨɞɧɨɣ ɡɚɞɚɱɢ ɫ ɡɚɞɚɧɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ.  

 ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ 

ɜ ɤɨɦɩɶɸɬɟɪɧɭɸ ɮɨɪɦɭ. Ɍɢɩ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɜɢɫɢɬ ɨɬ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. ɋɭɳɟɫɬɜɭɟɬ 

ɜɚɪɢɚɧɬ, ɤɨɝɞɚ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɞɚɧɧɵɟ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɜ 

ɩɨɫɥɟɞɫɬɜɢɟ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɨɝɪɚɦɦɨɣ. Ⱦɪɭɝɨɣ ɜɚɪɢɚɧɬ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ 

– ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ [4]. 

 Ʉɨɝɞɚ ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɨɞɟɥɶ ɩɨɫɬɪɨɟɧɚ, ɦɨɠɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɩɪɢɫɬɭɩɢɬɶ ɤ ɤɨɦɩɶɸɬɟɪɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ.  

 ɋɚɦ ɤɨɦɩɶɸɬɟɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜ ɧɚɲɟ ɜɪɟɦɹ ɢɦɟɟɬ ɨɝɪɨɦɧɭɸ 

ɩɨɩɭɥɹɪɧɨɫɬɶ, ɤɚɤ ɦɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɧɚɭɱɧɨɦ ɩɨɡɧɚɧɢɢ. ȼ 

ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɩɨɞ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɦɨɠɧɨ ɩɨɧɢɦɚɬɶ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 

ɧɚɛɥɸɞɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɹɜɥɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɯ ɜ ɭɫɥɨɜɢɹɯ, ɛɥɢɡɤɢɯ ɤ 

ɟɫɬɟɫɬɜɟɧɧɵɦ, ɥɢɛɨ ɢɦɢɬɢɪɭɸɬ ɢɯ. Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ 

ɫɩɨɫɨɛɧɨɫɬɹɦɢ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɟɪɟɞ ɧɚɬɭɪɚɥɶɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɫɧɢɠɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ 

ɩɨɫɬɚɧɨɜɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɬɫɹ ɜɪɟɦɹ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ 

ɫɱɟɬ ɜɚɪɢɚɬɢɜɧɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɫɱɟɬɨɜ ɢ ɩɪɨɫɬɨɬɵ ɦɨɞɢɮɢɤɚɰɢɢ 

ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɩɥɚɧ ɢ ɬɟɯɧɨɥɨɝɢɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

 ɉɥɚɧ ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɞɨɥɠɟɧ ɱɟɬɤɨ ɨɬɪɚɠɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɪɚɛɨɬɵ ɫ ɦɨɞɟɥɶɸ. Ɉɛɵɱɧɨ ɩɥɚɧ ɜɵɝɥɹɞɢɬ, ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɩɪɨɧɭɦɟɪɨɜɚɧɧɵɯ ɩɭɧɤɬɨɜ, ɝɞɟ ɨɩɢɫɵɜɚɸɬɫɹ ɞɟɣɫɬɜɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ 

ɢɫɫɥɟɞɨɜɚɬɟɥɸ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɛɨɬɵ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɶɸ. ɇɚ ɷɬɨɦ 
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ɷɬɚɩɟ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɨɞɪɨɛɧɵɣ ɩɥɚɧ ɨɬɪɚɠɚɟɬ ɫɬɪɚɬɟɝɢɸ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 ȼ ɬɚɤɨɦ ɩɥɚɧɟ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɫɬ, ɚ ɡɚɬɟɦ 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ. ɉɨɞ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɜɟɪɤɢ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɞɟɥɢ. ɋɚɦ ɬɟɫɬ – ɷɬɨ ɧɚɛɨɪ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫ ɡɚɪɚɧɟɟ 

ɢɡɜɟɫɬɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ. Ⱦɥɹ ɭɜɟɪɟɧɧɨɫɬɢ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɫɬɢ ɤɨɦɩɶɸɬɟɪɧɵɣ 

ɷɤɫɩɟɪɢɦɟɧɬ ɧɚ ɦɨɞɟɥɢ ɞɥɹ ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɬɟɫɬɚ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɚɤɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɬɨɢɬ ɩɨɦɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 

1. Ɍɟɫɬ ɧɟ ɨɬɪɚɠɚɟɬ ɫɦɵɫɥɨɜɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ, ɚ 

ɩɪɨɜɟɪɹɟɬ ɟɟ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ;  

2. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ ɬɟɫɬɟ ɦɨɝɭɬ ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɨɬɪɚɠɚɬɶ ɪɟɚɥɶɧɭɸ 

ɫɢɬɭɚɰɢɸ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɫɬɟɣɲɢɯ ɱɢɫɟɥ ɢɥɢ 

ɫɢɦɜɨɥɨɜ. ȼɚɠɧɨ ɬɨ, ɱɬɨɛɵ ɜɵ ɦɨɝɥɢ ɡɚɪɚɧɟɟ ɡɧɚɬɶ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢ 

ɤɨɧɤɪɟɬɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

 ȿɫɥɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɭɫɩɟɲɧɨ ɢ ɩɨɞɬɜɟɪɞɢɥɚɫɶ 

ɩɪɚɜɢɥɶɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɟɥɢ, ɬɨ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɷɬɚɩɭ 

ɬɟɯɧɨɥɨɝɢɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

 Ɍɟɯɧɨɥɨɝɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚɞ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɶɸ. Ʉɚɠɞɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɞɨɥɠɟɧ 

ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɨɫɦɵɫɥɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɵɟ ɫɬɚɧɭɬ ɨɫɧɨɜɨɣ ɚɧɚɥɢɡɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ [8]. 

 ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɨɜɨɞɢɬɫɹ ɢɡɭɱɟɧɢɟ 

ɩɨɜɟɞɟɧɢɹ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɥɢɛɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɦɨɞɟɥɢ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɥɢɛɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɩɪɨɜɟɞɟɧɢɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɦɨɞɟɥɢ, ɢ ɬɨɝɞɚ ɜɟɫɶ 

ɰɢɤɥ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ [4].   
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 1.1 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ 

 

 Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɩɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ 

ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɰɟɧɢɬɶ 

ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɢɤ, ɜɵɛɨɪ 

ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɫɚɦɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɪɨɞɚ ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɫ ɟɝɨ ɩɨɦɨɳɶɸ, 

ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɬ.ɞ.  

 Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɬɚɤɢɯ 

ɦɟɬɨɞɢɤ. ȼ ɨɞɧɨɣ ɢɡ ɧɢɯ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɞɟɥɹɬɫɹ ɧɚ: 

1) ɋɭɛɴɟɤɬɢɜɧɵɟ; 

2) Ɉɛɴɟɤɬɢɜɧɵɟ: 

a) ɋɢɫɬɟɦɧɵɟ; 

b) ɉɪɹɦɵɟ: 

i) Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ; 

ii) ɗɦɩɢɪɢɱɟɫɤɢɟ: 

(1) Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ; 

(2) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ [9]. 

 ɇɚɢɛɨɥɶɲɟɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɩɨɥɶɡɭɸɬɫɹ ɫɭɛɴɟɤɬɢɜɧɵɟ (ɜɢɡɭɚɥɶɧɵɟ) 

ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ. ɂɯ ɫɭɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ 

ɛɥɚɝɨɞɚɪɹ ɜɵɩɨɥɧɟɧɢɸ ɚɥɝɨɪɢɬɦɚ, ɜɢɡɭɚɥɢɡɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ 

ɝɪɚɮɢɤɨɜ, ɞɢɚɝɪɚɦɦ ɢ ɬ.ɞ., ɩɨɫɥɟ ɱɟɝɨ ɷɤɫɩɟɪɬɚɦɢ ɩɪɨɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɵɣ 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ [10].  ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ ɩɪɨɫɬɨɬɭ, ɫɭɛɴɟɤɬɢɜɧɚɹ ɦɟɬɨɞɢɤɚ 

ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɥɚɞɚɟɬ ɧɟɞɨɫɬɚɬɤɨɦ, ɨɬɪɚɠɟɧɧɨɦ ɜ ɟɟ ɧɚɡɜɚɧɢɢ, – 

ɫɭɛɴɟɤɬɢɜɧɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɨɰɟɧɤɚ ɩɪɨɜɨɞɢɬɫɹ ɱɟɥɨɜɟɤɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɪɚɡɥɢɱɧɵɟ ɷɤɫɩɟɪɬɵ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɪɚɡɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

 ȿɳɟ ɨɞɧɢɦ ɫɩɨɫɨɛɨɦ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɨɛɴɟɤɬɢɜɧɨɣ ɦɟɬɨɞɢɤɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ 

ɫɢɫɬɟɦɧɵɟ ɢ ɷɦɩɢɪɢɱɟɫɤɢɟ. 
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 ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɫɬɟɦɧɨɣ ɦɟɬɨɞɢɤɢ ɚɥɝɨɪɢɬɦ ɨɰɟɧɢɜɚɟɬɫɹ ɧɚ 

ɨɫɧɨɜɟ ɤɨɧɟɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɜɫɟɣ ɫɢɫɬɟɦɵ ɩɨɞɨɛɧɵɯ ɦɨɞɟɥɟɣ. Ɍɚɤɨɣ 

ɩɨɞɯɨɞ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɪɟɡɭɥɶɬɚɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 

ɨɛɪɚɛɨɬɤɢ, ɧɨ ɧɟ ɜɫɟɝɞɚ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ [9]. 

 ɉɪɹɦɵɟ ɦɟɬɨɞɢɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɦɟɸɬ ɞɟɥɨ ɫ ɫɚɦɢɦ ɚɥɝɨɪɢɬɦɨɦ ɢɥɢ 

ɪɟɡɭɥɶɬɚɬɨɦ ɟɝɨ ɪɚɛɨɬɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɨɝɨ ɜɵɞɟɥɹɸɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ 

ɷɦɩɢɪɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ. 

  Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɚɥɝɨɪɢɬɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ 

ɪɟɡɭɥɶɬɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɢɡɭɱɚɟɦɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɚɥɝɨɪɢɬɦɚ ɦɨɝɭɬ ɛɵɬɶ 

ɫɥɨɠɧɨɫɬɶ, ɫɬɪɚɬɟɝɢɹ ɪɟɚɥɢɡɚɰɢɢ, ɪɟɫɭɪɫɨɟɦɤɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɢ ɬ.ɞ. ɋɥɨɠɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɩɨɪɹɞɤɭ 

ɜɟɥɢɱɢɧɵ. Ⱥɥɝɨɪɢɬɦ ɢɦɟɟɬ ɫɥɨɠɧɨɫɬɶ O(f(n)), ɟɫɥɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɪɚɡɦɟɪɧɨɫɬɢ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ N, ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜɨɡɪɚɫɬɚɟɬ ɫ 

ɬɨɣ ɠɟ ɫɤɨɪɨɫɬɶɸ, ɱɬɨ ɢ ɮɭɧɤɰɢɹ f(N). ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɬɚɤɚɹ 

ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɜɨɡɪɚɫɬɚɟɬ ɛɵɫɬɪɟɟ ɜɫɟɝɨ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɬɨɢɬ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ 

ɜɧɢɦɚɧɢɟ ɰɢɤɥɚɦ ɢ ɜɵɡɨɜɚɦ ɩɪɨɰɟɞɭɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɤɭɪɫɢɹɦ [11]. ɉɨɞɨɛɧɵɟ 

ɫɜɨɣɫɬɜɚ ɧɟ ɢɦɟɸɬ ɩɪɹɦɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ. Ɉɞɧɚɤɨ 

ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɨɱɟɧɶ ɩɨɥɟɡɧɨɣ, ɟɫɥɢ ɢɦɟɸɬɫɹ ɤɚɤɢɟ-ɥɢɛɨ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ, ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ, ɥɢɛɨ 

ɞɪɭɝɢɟ. 

 ȿɫɥɢ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɚɦɢɦ 

ɚɥɝɨɪɢɬɦɨɦ, ɬɨ ɷɦɩɢɪɢɱɟɫɤɢɟ ɨɰɟɧɢɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɟɡɭɥɶɬɚɬ ɟɝɨ 

ɪɚɛɨɬɵ ɧɚ ɧɟɤɨɬɨɪɨɦ ɬɟɫɬɨɜɨɦ ɧɚɛɨɪɟ. ɂɯ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ.   

 Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɦɟɬɨɞɢɤɢ ɢɫɩɨɥɶɡɭɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɦɟɪɵ ɪɚɡɥɢɱɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɫ ɧɟɤɨɬɨɪɵɦɢ ɷɬɚɥɨɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, 

ɡɚɱɚɫɬɭɸ ɫɨɡɞɚɧɧɵɦɢ ɢɫɤɭɫɫɬɜɟɧɧɨ. Ɍɚɤɢɟ ɡɧɚɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɢɞɟɚɥɶɧɵɦɢ 

ɪɟɡɭɥɶɬɚɬɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ. ȼɨɡɦɨɠɧɚ 

ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɞɥɹ ɤɚɠɞɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢɫɫɥɟɞɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɟɝɨ ɫɜɨɣɫɬɜ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɠɞɨɦɭ ɬɟɫɬɨɜɨɦɭ ɡɧɚɱɟɧɢɸ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɪɚɡɭ 
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ɧɟɫɤɨɥɶɤɨ ɷɬɚɥɨɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɦɟɬɨɞɢɤ ɞɚɟɬ ɯɨɪɨɲɭɸ 

ɨɰɟɧɤɭ, ɨɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɚɥɝɨɪɢɬɦɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɫɨɡɞɚɧɢɟ ɷɬɚɥɨɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɫɬɚɧɨɜɢɬɫɹ ɞɨɜɨɥɶɧɨ ɬɪɭɞɨɟɦɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɜɧɨɫɢɬ ɷɥɟɦɟɧɬ 

ɫɭɛɴɟɤɬɢɜɢɡɦɚ. 

  ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɢɤɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ 

ɧɟɤɨɬɨɪɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɧɚ ɨɫɧɨɜɟ ɱɟɝɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɤɚɱɟɫɬɜɟ 

ɚɥɝɨɪɢɬɦɚ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɦɟɬɨɞɢɤ ɭɠɟ ɧɟ ɬɪɟɛɭɸɬɫɹ ɤɚɤɢɟ-

ɥɢɛɨ ɷɬɚɥɨɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɱɬɨ, ɜɨɡɦɨɠɧɨ, ɹɜɥɹɟɬɫɹ ɢɯ ɨɫɧɨɜɧɵɦ 

ɞɨɫɬɨɢɧɫɬɜɨɦ. ɗɬɨ ɫɜɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɢ 

ɫɚɦɨɨɛɭɱɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ [9]. 

 ɉɪɟɠɞɟ ɱɟɦ ɫɞɟɥɚɬɶ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɬɨɞɢɤɢ ɨɰɟɧɢɜɚɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɫɚɦ ɚɥɝɨɪɢɬɦ.  

   

 1.2 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ 

 

Ɇɨɞɟɥɶ ɩɪɟɞɥɚɝɚɟɬ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɜɵɩɚɫɚ. ɋ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ 

ɩɪɨɫɬɵɯ ɷɜɪɢɫɬɢɤ ɩɚɫɬɭɯ ɦɨɠɟɬ ɩɚɫɬɢ ɚɜɬɨɧɨɦɧɵɯ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɦɟɠɞɭ ɫɨɛɨɣ ɚɝɟɧɬɨɜ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɩɭɧɤɬɭ ɧɚɡɧɚɱɟɧɢɹ. ɗɜɪɢɫɬɢɤɚ ɩɚɫɬɭɯɚ 

ɨɫɧɨɜɚɧɚ ɧɚ ɚɞɚɩɬɢɜɧɨɦ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɫɛɨɪɨɦ ɚɝɟɧɬɨɜ, ɤɨɝɞɚ ɨɧɢ 

ɫɥɢɲɤɨɦ ɪɚɫɫɪɟɞɨɬɨɱɟɧɵ, ɢ ɢɯ ɜɨɠɞɟɧɢɟɦ, ɤɚɤ ɬɨɥɶɤɨ ɨɧɢ ɚɝɪɟɝɢɪɭɸɬ. ɗɬɢ 

ɩɪɚɜɢɥɚ ɞɟɣɫɬɜɭɸɬ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɝɪɭɩɩɚ 

ɪɚɫɩɚɞɚɟɬɫɹ, ɢ ɩɨɡɜɨɥɹɸɬ ɩɚɫɬɭɯɭ ɜɟɫɬɢ ɝɪɭɩɩɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɰɟɥɟɜɨɝɨ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ⱦɜɢɠɟɧɢɟ ɩɚɫɬɭɯɚ ɢɡ ɫɬɨɪɨɧɵ ɜ ɫɬɨɪɨɧɭ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 

ɫɥɟɞɫɬɜɢɟɦ ɷɬɢɯ ɩɪɚɜɢɥ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɦɨɞɟɥɟɣ, ɝɞɟ ɬɚɤɨɟ ɩɨɜɟɞɟɧɢɟ 

ɛɵɥɨ ɠɟɫɬɤɨ ɡɚɤɨɞɢɪɨɜɚɧɨ ɜ ɩɪɚɜɢɥɚɯ ɞɜɢɠɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɛɴɟɤɬɚ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ [12, 13, 14]. 

ɉɪɟɠɞɟ ɜɫɟɝɨ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 1 ɨɛɨɡɧɚɱɟɧɢɹ, ɨɩɢɫɚɧɢɹ ɢ ɬɢɩɢɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ.  
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Ɍɚɛɥɢɰɚ 1 – ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ. Ɉɛɨɡɧɚɱɟɧɢɹ, ɨɩɢɫɚɧɢɹ ɢ ɬɢɩɢɱɧɵɟ ɡɧɚɱɟɧɢɹ 

Ɉɛɨɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ Ɍɢɩɢɱɧɵɟ ɡɧɚɱɟɧɢɹ 

L Ⱦɥɢɧɚ ɫɬɨɪɨɧɵ ɤɜɚɞɪɚɬɚ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ 150 ɦ 

ɩɚɪɚɦɟɬɪɵ ɚɝɟɧɬɨɜ 

N Ɉɛɳɟɟ ɱɢɫɥɨ ɚɝɟɧɬɨɜ 1 – 201 

n Ʉɨɥɢɱɟɫɬɜɨ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ 1 – 200 

rs Ɋɚɫɫɬɨɹɧɢɟ ɨɛɧɚɪɭɠɟɧɢɹ ɩɚɫɬɭɯɚ 65 ɦ 

ra Ɋɚɫɫɬɨɹɧɢɟ ɞɥɹ ɧɚɱɚɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɚɝɟɧɬɨɜ 

2 ɦ 

𝜌𝑎 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɞɪɭɝɢɯ 

ɚɝɟɧɬɨɜ 

2 

c Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɩɪɢɬɹɠɟɧɢɹ ɤ n 

ɛɥɢɠɚɣɲɢɦ ɫɨɫɟɞɹɦ 

1,05 

𝜌௦ Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɩɚɫɬɭɯɚ 1 

h Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɢɧɟɪɰɢɢ 0,5 

e Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɭɝɥɨɜɨɝɨ ɲɭɦɚ 0,3 𝛿 ɋɦɟɳɟɧɢɟ ɚɝɟɧɬɚ ɡɚ ɜɪɟɦɟɧɧɨɣ ɲɚɝ 1 ɦ/ɜɪɟɦɟɧɧɨɣ ɲɚɝ 

p ȼɟɪɨɹɬɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɡɚ ɨɞɢɧ ɜɪɟɦɟɧɧɨɣ 

ɲɚɝ 

0,05 

ɩɚɪɚɦɟɬɪɵ ɩɚɫɬɭɯɚ 𝛿s ɋɦɟɳɟɧɢɟ ɩɚɫɬɭɯɚ ɡɚ ɜɪɟɦɟɧɧɨɣ ɲɚɝ 1,5 ɦ/ɜɪɟɦɟɧɧɨɣ ɲɚɝ 

Pd ɉɨɡɢɰɢɹ ɞɥɹ ɜɨɠɞɟɧɢɹ 𝑟𝑎√ܰ ɡɚ ɝɪɭɩɩɨɣ 

Pc ɉɨɡɢɰɢɹ ɞɥɹ ɫɛɨɪɚ ra ɦ ɨɬ ɛɥɢɠɚɣɲɟɝɨ 

ɚɝɟɧɬɚ 

e Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɭɝɥɨɜɨɝɨ ɲɭɦɚ 0,3 

 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ N ɫɬɚɣɧɵɯ ɚɝɟɧɬɨɜ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɫɥɭɱɚɣɧɵɯ ɩɨɡɢɰɢɹɯ 

ɜ ɜɟɪɯɧɟɣ ɩɪɚɜɨɣ ɱɟɬɜɟɪɬɢ ɤɜɚɞɪɚɬɧɨɝɨ ɩɨɥɹ L x L, ɢ ɩɚɫɬɭɯ ɜɵɩɭɫɤɚɟɬɫɹ ɡɚ 

ɩɪɟɞɟɥɚɦɢ ɷɬɨɣ ɨɛɥɚɫɬɢ. Ʉɚɠɞɵɣ ɚɝɟɧɬ ɫɬɪɟɦɢɬɫɹ ɞɟɪɠɚɬɶɫɹ ɩɨɞɚɥɶɲɟ ɨɬ 

ɩɚɫɬɭɯɚ, ɨɫɬɚɜɚɹɫɶ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɫɜɨɢɦ n ɛɥɢɠɚɣɲɢɦ ɫɨɫɟɞɹɦ. Ɍɚɤɨɟ 

ɩɨɜɟɞɟɧɢɟ ɩɪɢɬɹɝɢɜɚɬɶɫɹ ɤ ɛɥɢɡɥɟɠɚɳɢɦ ɫɨɫɟɞɟɣ ɢ ɨɬɬɚɥɤɢɜɚɟɬɫɹ ɨɬ 

ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɭɝɪɨɡ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɨɜɟɰ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɚɫɬɭɲɶɢɯ 
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ɠɢɜɨɬɧɵɯ [15]. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɵ ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɦɢ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ 

ɚɝɟɧɬɵ. 

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɚɜɢɥɚ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɝɟɧɬɨɜ 

 

 ȿɫɥɢ ɚɝɟɧɬ ɧɚɯɨɞɢɬɫɹ ɨɬ ɩɚɫɬɭɯɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɚɥɶɲɟ, ɱɟɦ rs, ɬɨ ɨɧ 

ɨɫɬɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɣɧɵɯ ɞɜɢɠɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ 

ɜɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ. ȼɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɚɫɬɭɯɚ, ɚɝɟɧɬɵ 

ɨɬɬɚɥɤɢɜɚɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ ɧɚ ɨɱɟɧɶ ɤɨɪɨɬɤɢɯ ɪɚɫɫɬɨɹɧɢɹɯ, ɤɨɬɨɪɵɟ 

ɦɟɧɶɲɟ, ɱɟɦ ra, ɚ ɟɞɢɧɢɱɧɵɣ ɜɟɤɬɨɪ  ܴ̂𝑎 ɭɤɚɡɵɜɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɷɬɨɝɨ 

ɥɨɤɚɥɶɧɨɝɨ ɨɬɬɚɥɤɢɜɚɧɢɹ. ȿɫɥɢ ɚɝɟɧɬ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɫɫɬɨɹɧɢɹ rs ɨɬ 

ɩɚɫɬɭɯɚ, ɚɝɟɧɬ ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɦɟɫɬɧɨɦɭ ɰɟɧɬɪɭ ɦɚɫɫ (LCM) ɫɜɨɢɯ n 

ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɞɢɧɢɱɧɨɝɨ ɜɟɤɬɨɪɚ 𝐶 ̂, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ 

ɨɬɬɚɥɤɢɜɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɩɚɫɬɭɯ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܴ̂௦. ɇɨɜɨɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɚɝɟɧɬɚ 𝐻̅′ ɹɜɥɹɟɬɫɹ ɥɢɧɟɣɧɨɣ ɤɨɦɛɢɧɚɰɢɟɣ ɷɬɢɯ ɬɪɟɯ ɜɟɤɬɨɪɨɜ, 

ɜɡɜɟɲɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ 𝜌𝑎, c, 𝜌௦ ɩɥɸɫ 

ɫɥɚɛɚɹ ɢɧɟɪɰɢɹ ݀𝐻̂ ɢ ɦɚɥɵɣ ɲɭɦ ݁𝜖. 𝐻̅′ ɹɜɥɹɟɬɫɹ ɧɨɪɦɢɪɨɜɚɧɧɵɦ, ɢ ɚɝɟɧɬ 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɞɢɫɬɚɧɰɢɸ 𝛿 ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 𝜌𝑎 ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
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ɫɢɥɨɣ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ, ɫ – ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɢɥɨɣ ɩɪɢɬɹɠɟɧɢɹ ɤ 

ɞɪɭɝɢɦ ɚɝɟɧɬɚɦ ɢ 𝜌௦ – ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɢɥɨɣ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɩɚɫɬɭɯɚ.  

Ɂɚɞɚɱɚ ɩɚɫɬɭɯɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɛɪɚɬɶ ɢ ɡɚɝɧɚɬɶ ɜɫɟɯ ɚɝɟɧɬɨɜ ɜ 

ɧɢɠɧɢɣ ɥɟɜɵɣ ɭɝɨɥ ɩɨɥɹ. ȿɫɥɢ ɩɚɫɬɭɯ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 3ra ɨɬ ɥɸɛɨɝɨ 

ɚɝɟɧɬɚ, ɨɧ ɧɟ ɞɜɢɠɟɬɫɹ ɜ ɷɬɨɦ ɜɪɟɦɟɧɧɨɦ ɲɚɝɟ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɩɚɫɬɭɯ 

ɫɨɜɟɪɲɚɟɬ ɨɞɧɨ ɢɡ ɞɜɭɯ ɞɟɣɫɬɜɢɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɚɝɟɧɬɨɜ 

(ɪɢɫɭɧɨɤ 2).  

 

 

Ɋɢɫɭɧɨɤ 2 – ȼɵɛɨɪ ɞɜɢɠɟɧɢɹ ɩɚɫɬɭɯɚ 

 

ȿɫɥɢ ɜɫɟ ɚɝɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɫɫɬɨɹɧɢɹ ݂ሺܰሻ ɨɬ ɢɯ 

ɝɥɨɛɚɥɶɧɨɝɨ ɰɟɧɬɪɚ ɦɚɫɫ (GCM), ɬɨ ɩɚɫɬɭɯ ɩɪɢɧɢɦɚɟɬ ɩɨɡɢɰɢɸ ɜɟɞɭɳɟɝɨ Pd 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɡɚɞɢ ɫɬɚɞɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɥɢ. ɉɨɦɟɬɢɦ ɬɚɤɨɟ ɩɨɜɟɞɟɧɢɟ 

ɤɚɤ "ɜɨɠɞɟɧɢɟ". ȿɫɥɢ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɢɧ ɚɝɟɧɬ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

ɞɚɥɶɲɟ, ɱɟɦ ݂ሺܰሻ ɨɬ GCM, ɬɨ ɜɦɟɫɬɨ ɷɬɨɝɨ ɩɚɫɬɭɯ ɩɪɢɧɢɦɚɟɬ ɩɨɡɢɰɢɸ ɫɛɨɪɚ 

ɜ ɧɚɩɪɚɜɥɟɧɢɢ Pc ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɡɚɞɢ ɚɝɟɧɬɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ 
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ɧɚɢɛɨɥɶɲɟɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ GCM. Ɇɵ ɧɚɡɵɜɚɟɦ ɷɬɨ ɩɨɜɟɞɟɧɢɟ "ɫɛɨɪ". ɉɪɢ 

ɫɛɨɪɟ ɢɥɢ ɜɨɠɞɟɧɢɢ ɩɚɫɬɭɯ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 𝛿s.  

ɉɟɪɜɨɧɚɱɚɥɶɧɨ N ɚɝɟɧɬɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜ ɜɟɪɯɧɟɣ 

ɩɪɚɜɨɣ ɱɟɬɜɟɪɬɢ ɤɜɚɞɪɚɬɚ L ɯ L, ɚ ɩɚɫɬɭɯ ɜɵɩɭɳɟɧ ɜ ɧɢɠɧɟɣ ɥɟɜɨɣ ɱɟɬɜɟɪɬɢ. 

Ʉɜɚɞɪɚɬ ɧɢɤɚɤ ɧɟ ɨɝɨɪɨɠɟɧ, ɩɨɷɬɨɦɭ ɚɝɟɧɬɵ ɢ ɩɚɫɬɭɯ ɦɨɝɭɬ ɜɵɣɬɢ ɡɚ ɟɝɨ 

ɩɪɟɞɟɥɵ ɩɨɡɞɧɟɟ. Ɉɛɨɡɧɚɱɢɦ ɩɨɡɢɰɢɸ ɩɚɫɬɭɯɚ S ɢ ɩɨɥɨɠɟɧɢɟ i-ɝɨ ɚɝɟɧɬɚ – Ⱥi. 

ȿɫɥɢ ɚɝɟɧɬ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɚɥɶɲɟ, ɱɟɦ rs ɨɬ ɩɚɫɬɭɯɚ, ɬɨ ɨɧ ɩɚɫɟɬɫɹ. 

Ɍɨ ɟɫɬɶ ɨɧɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɬɚɰɢɨɧɚɪɧɵɟ, ɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɧɟɛɨɥɶɲɢɟ 

ɫɥɭɱɚɣɧɵɟ ɞɜɢɠɟɧɢɹ. ȿɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɩɚɫɬɭɯɚ ɦɟɧɶɲɟ rs, ɬɨ ɤɚɠɞɵɣ i-ɣ 

ɚɝɟɧɬ ɛɭɞɟɬ ɨɬɬɚɥɤɢɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɧɟɝɨ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܴప௦̅̅ ̅ =  𝐴ప̅ −ܵ̅ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɛɭɞɟɬ ɩɪɢɬɹɝɢɜɚɬɶɫɹ ɤ ɰɟɧɬɪɭ ɦɚɫɫ ɟɝɨ n ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ ሺܮ𝐶̅ܯሻ௜ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 𝐶ప̅ = ௜ܯ𝐶̅ܮ  − 𝐴ప̅. Ⱥɝɟɧɬɵ ɬɚɤɠɟ ɥɨɤɚɥɶɧɨ 

ɨɬɬɚɥɤɢɜɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɩɨɷɬɨɦɭ ɟɫɥɢ ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɚɝɟɧɬɨɜ ɧɚɯɨɞɹɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɪɚɫɫɬɨɹɧɢɹ ra ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɬɨ ɜɨɡɧɢɤɧɟɬ ɨɬɬɚɥɤɢɜɚɸɳɚɹ ɫɢɥɚ. 

Ɍɨɱɧɟɟ, ɟɫɥɢ i-ɣ ɚɝɟɧɬ ɢɦɟɟɬ k ɫɨɫɟɞɟɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ra ɜ ɩɨɥɨɠɟɧɢɹɯ Ⱥ1, …, 

Ⱥk, ɫɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ i-ɝɨ ɚɝɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

 ܴప𝑎̅̅ ̅̅ = ∑ ଵ|𝐴ഢ̅̅ ̅−𝐴ണ̅̅ ̅| (𝐴ప̅ − 𝐴ఫ̅)௞௝=ଵ .                                                                                (1) 

 

  ɇɚɩɪɚɜɥɟɧɢɟ ɚɝɟɧɬɚ i ɜ ɫɥɟɞɭɸɳɟɦ ɜɪɟɦɟɧɧɨɦ ɲɚɝɟ ɛɭɞɟɬ 𝐻ప′̅̅ ̅, 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɥɢɧɟɣɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɷɬɢɯ ɫɢɥ (ɧɨɪɦɢɪɨɜɚɧɧɵɯ) 

ɩɥɸɫ ɢɧɟɪɰɢɹ 𝐻ప̂ ɢ ɨɲɢɛɤɚ 𝜖̂ (ɪɢɫɭɧɨɤ 1). ȿɝɨ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 

 

  𝐻ప′̅̅ ̅ = ℎ𝐻ప̂ + ܿ𝐶௧̂ + 𝜌𝑎ܴప𝑎̂ + 𝜌௦ܴప௦̂ + ݁𝜖ప̂,                                                                 (2) 

                           

  ɝɞɟ ɜɟɫɚ ɜɵɛɪɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ 𝜌𝑎 > ܿ > 𝜌௦ > ℎ. ɉɪɢɱɢɧɵ ɬɚɤɨɝɨ 

ɧɟɪɚɜɟɧɫɬɜɚ ɜ ɬɨɦ, ɱɬɨ ɨɬɬɚɥɤɢɜɚɧɢɟ 𝜌𝑎 ɬɢɩɚ ɚɝɟɧɬ-ɚɝɟɧɬ ɞɨɥɠɧɨ ɛɵɬɶ 



19 
 

ɞɨɦɢɧɢɪɭɸɳɢɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɝɪɭɩɩ ɥɸɛɨɝɨ ɪɚɡɦɟɪɚ. Ɍɚɤɠɟ ɜ ɪɟɚɥɶɧɨɦ 

ɦɢɪɟ ɨɜɰɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɚɝɪɟɝɢɪɭɸɬ, ɚ ɧɟ ɫɪɚɡɭ ɪɚɫɯɨɞɢɬɶɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɫɨɛɚɤɢ [6]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɥɨɤɚɥɶɧɨɟ ɩɪɢɬɹɠɟɧɢɟ 

ɦɟɠɞɭ ɚɝɟɧɬɚɦɢ ɫɢɥɶɧɟɟ, ɱɟɦ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɩɚɫɬɭɯɚ ܿ > 𝜌௦. ɂ, ɧɚɤɨɧɟɰ, 

ɬɟɧɞɟɧɰɢɹ ɞɟɣɫɬɜɨɜɚɬɶ ɜ ɩɪɟɠɧɟɦ ɧɚɩɪɚɜɥɟɧɢɢ h ɜɤɥɸɱɚɟɬɫɹ, ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɟɡɤɢɟ ɩɨɜɨɪɨɬɵ ɢ ɫɝɥɚɞɢɬɶ ɬɪɚɟɤɬɨɪɢɢ. Ɍɢɩɢɱɧɵɟ ɡɧɚɱɟɧɢɹ 

ɞɥɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ: 𝜌𝑎 = 2, c = 1,05, 𝜌௦ = 1 ɢ h = 0,5. Ⱥɝɟɧɬ 

i ɩɟɪɟɞɜɢɧɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 𝛿 ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 𝐻ప′̅̅ ̅, ɢ ɟɝɨ ɧɨɜɨɟ ɩɨɥɨɠɟɧɢɟ 

ɡɚɞɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

  𝐴ప′̅ = 𝐴ప̅ + 𝛿𝐻ప′̂.                                                                                                  (3) 

                                                 

 Ɂɚɞɚɱɚ ɩɚɫɬɭɯɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɛɪɚɬɶ ɜɫɟɯ ɚɝɟɧɬɨɜ ɜ ɨɞɧɨ 

ɫɬɚɞɨ ɢ ɡɚɝɧɚɬɶ ɢɯ ɜ ɥɟɜɵɣ ɧɢɠɧɢɣ ɭɝɨɥ ɤɜɚɞɪɚɬɚ L x L. Ʉɨɝɞɚ ɰɟɧɬɪ ɦɚɫɫɵ 

ɫɬɚɞɚ (GCM) ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɧɚɱɚɥɚ 

ɤɨɨɪɞɢɧɚɬ, ɡɚɞɚɱɚ ɩɚɫɬɭɯɚ ɡɚɜɟɪɲɟɧɚ. ɉɨɤɚ ɡɚɞɚɱɚ ɧɟ ɪɟɲɟɧɚ, ɩɚɫɬɭɯ ɜɵɛɢɪɚɟɬ 

ɨɞɢɧ ɢɡ ɞɜɭɯ ɜɨɡɦɨɠɧɵɯ ɯɨɞɨɜ, ɫɨɛɢɪɚɬɶ ɢɥɢ ɡɚɝɧɚɬɶ, ɧɚ ɤɚɠɞɨɦ ɜɪɟɦɟɧɧɨɦ 

ɲɚɝɟ. ɗɬɨ ɪɟɲɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɧɚɯɨɞɹɬɫɹ ɥɢ ɜɫɟ ɚɝɟɧɬɵ ɜ ɩɪɟɞɟɥɚɯ 

ɪɚɫɫɬɨɹɧɢɹ f(N) ɨɬ GCM (ɪɢɫɭɧɨɤ 2). ɑɬɨɛɵ ɫɬɚɞɨ ɛɵɥɨ ɢɞɟɚɥɶɧɨ ɤɪɭɝɥɵɦ, 

f(N) ɞɨɥɠɧɨ ɛɵɬɶ 𝑟𝑎√ܰ, ɩɨɷɬɨɦɭ, ɱɬɨɛɵ ɭɱɟɫɬɶ ɚɫɢɦɦɟɬɪɢɸ ɫɬɚɞɚ, ɦɵ ɜɨɡɶɦɟɦ 

f(N) = 𝑟𝑎ܰଶ ଷ⁄ . ȿɫɥɢ ɜɫɟ ɚɝɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ f(N), ɬɨ ɩɚɫɬɭɯ ɞɜɢɠɟɬɫɹ 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɬɨɱɤɟ Ɋɫ, ɱɬɨɛɵ ɫɨɛɪɚɬɶ ɫɚɦɨɝɨ ɭɞɚɥɟɧɧɨɝɨ ɨɬ GCM ɚɝɟɧɬɚ 

ɜ ɩɨɡɢɰɢɢ Af. ȿɫɥɢ ɫɬɚɞɨ ɫɨɛɪɚɧɨ, ɬɨ ɟɫɬɶ ɜɫɟ ɚɝɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ f(N), 

ɬɨ ɩɚɫɬɭɯ ɩɨɡɢɰɢɨɧɢɪɭɟɬ ɫɟɛɹ ɧɚ Pd ɞɥɹ ɜɨɠɞɟɧɢɹ ɫɬɚɞɚ. ɉɚɫɬɭɯ ɩɵɬɚɟɬɫɹ 

ɞɜɢɝɚɬɶɫɹ ɩɨ ɩɪɹɦɨɣ ɥɢɧɢɢ ɤ ɷɬɢɦ ɬɨɱɤɚɦ, ɧɨ ɟɫɥɢ ɨɧ ɩɨɩɚɞɚɟɬ ɜ ɡɨɧɭ 3ra 

ɚɝɟɧɬɚ, ɟɝɨ ɫɤɨɪɨɫɬɶ 𝛿௦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 0.3ra. ɉɚɫɬɭɯ ɢɫɩɵɬɵɜɚɟɬ 

ɬɨɬ ɠɟ ɲɭɦ, ɱɬɨ ɢ ɚɝɟɧɬɵ ݁𝜖̂; ɷɬɨɬ ɲɭɦ ɢɦɟɟɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 

ɪɚɡɪɟɲɟɧɢɹ ɬɭɩɢɤɨɜɵɯ ɫɢɬɭɚɰɢɣ. ɉɚɫɬɭɯ ɛɭɞɟɬ ɩɨɜɬɨɪɹɬɶ ɜɫɟ ɷɬɢ ɞɟɣɫɬɜɢɹ ɞɨ 
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ɬɟɯ ɩɨɪ, ɩɨɤɚ GCM ɧɟ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ [3]. 

 

 1.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

  Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɚɬɶ 

ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɞɨɩɨɥɧɢɬɶ ɚɥɝɨɪɢɬɦ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɣ ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɜɢɪɬɭɚɥɶɧɨɝɨ 

ɩɚɫɬɭɯɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ 

ɭɩɪɚɜɥɹɸɳɢɣ ɨɛɴɟɤɬ ɛɭɞɟɬ ɦɨɦɟɧɬɚɥɶɧɨ ɡɚɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɡɢɰɢɸ, ɧɟ 

ɡɚɬɪɚɱɢɜɚɹ ɜɪɟɦɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɞɢɫɬɚɧɰɢɢ ɦɟɠɞɭ ɬɟɤɭɳɟɣ ɢ ɰɟɥɟɜɨɣ 

ɩɨɡɢɰɢɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɟɞɭɟɬ ɞɨɛɚɜɢɬɶ ɪɟɚɤɰɢɸ ɚɝɟɧɬɨɜ ɧɚ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ, 

ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɤɥɚɞɵɜɚɬɶ ɦɚɪɲɪɭɬ ɜ ɨɛɯɨɞ ɩɪɟɩɹɬɫɬɜɢɹɦ, 

ɜɨɡɧɢɤɚɸɳɢɦ ɧɚ ɩɭɬɢ ɤ ɰɟɥɢ, ɱɬɨ ɞɨɥɠɧɨ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ 

ɜɜɟɞɟɧɢɹ ɩɨɞɰɟɥɟɣ. ɉɨɞɰɟɥɢ ɞɨɥɠɧɵ ɡɚɞɚɜɚɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɝɪɭɩɩɚ ɦɨɝɥɚ 

ɨɛɨɝɧɭɬɶ ɜɨɡɧɢɤɚɸɳɢɣ ɧɚ ɩɭɬɢ ɨɛɴɟɤɬ. Ʉɚɤ ɬɨɥɶɤɨ ɩɨɞɰɟɥɶ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ, 

ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɧɨɜɭɸ ɩɨɞɰɟɥɶ. ȿɫɥɢ ɧɚ ɩɭɬɢ ɤ ɨɫɧɨɜɧɨɣ ɰɟɥɢ ɛɨɥɶɲɟ ɧɟ 

ɨɫɬɚɧɟɬɫɹ ɩɪɟɝɪɚɞ, ɬɨ ɩɨɞɰɟɥɶɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɚɦɭ ɰɟɥɶ. Ɍɚɤɠɟ ɜ 

ɩɪɨɝɪɚɦɦɟ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɛɚɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɪɚɡɦɟɪɚ ɢ ɤɨɨɪɞɢɧɚɬ 

ɨɛɥɚɫɬɢ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ, ɤɨɨɪɞɢɧɚɬ ɰɟɥɢ ɢ ɧɚɱɚɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɩɚɫɬɭɯɚ. 

  ɉɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫɟɪɢɸ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɛɭɞɭɬ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɜɵɹɜɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ 

ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɬ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɧɨɦɧɵɯ 

ɨɛɴɟɤɬɨɜ, ɜɢɪɬɭɚɥɶɧɨɫɬɢ ɩɚɫɬɭɯɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɟɝɪɚɞ.  

  Ɉɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɜ ɜɢɞɭ ɟɝɨ ɫɩɟɰɢɮɢɤɢ, 

ɩɪɨɜɟɫɬɢ, ɢɫɩɨɥɶɡɭɸ ɫɭɛɴɟɤɬɢɜɧɵɟ ɦɟɬɨɞɢɤɢ, ɫ ɩɨɦɨɳɶɸ ɜɢɡɭɚɥɶɧɨɝɨ 

ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. 
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 ɇɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɨɢɬ ɩɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ 

ɩɪɢɦɟɧɢɦɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɠɢɜɵɯ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɚɝɟɧɬɨɜ. 

 

 2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɚɧɚɥɢɡ ɪɟɲɟɧɢɣ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɷɤɫɩɟɪɢɦɟɧɬɨɦ 

 

 ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɢ 

ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

 ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ – ɷɬɨ ɩɪɨɰɟɞɭɪɚ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɭɫɥɨɜɢɣ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 

ɡɚɞɚɱɢ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ [16, c. 7]. 

 ɉɪɢ ɷɬɨɦ, ɤɚɤ ɭɱɢɬ ɧɚɫ ɬɟɨɪɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ 

ɨɝɪɚɧɢɱɟɧɢɣ: 

1. ɨɛɳɟɟ ɱɢɫɥɨ ɨɩɵɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɦɢɧɢɦɚɥɶɧɵɦ; 

2. ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɧɹɬɶ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

(ɜɥɢɹɸɳɢɟ) ɩɪɨɰɟɫɫ. ɉɪɢɱɟɦ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɩɨ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɪɚɜɢɥɚɦ–ɚɥɝɨɪɢɬɦɚɦ; 

3. ɩɪɢ ɨɩɢɫɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ 

ɚɩɩɚɪɚɬ, ɮɨɪɦɚɥɢɡɭɸɳɢɣ ɞɟɣɫɬɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ; 

4. ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɱɟɬɤɨɣ ɫɬɪɚɬɟɝɢɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɢɧɢɦɚɬɶ ɨɛɨɫɧɨɜɚɧɧɵɟ 

ɪɟɲɟɧɢɹ ɩɨɫɥɟ ɤɚɠɞɨɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ [16, c. 7–8]. 

 ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɷɤɫɩɟɪɢɦɟɧɬɭ, ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɡɧɚɱɧɨ ɢ 

ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɫɧɨɜɧɭɸ ɰɟɥɶ ɷɤɫɩɟɪɢɦɟɧɬɚ, 

ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ ɨɩɬɢɦɢɡɚɰɢɢ. ɉɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ ɞɨɥɠɟɧ 

ɛɵɬɶ ɟɞɢɧɫɬɜɟɧɧɵɦ, ɯɨɬɹ ɨɧ ɢ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ. ɉɨɞ 

ɩɚɪɚɦɟɬɪɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɧɢɦɚɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɰɟɥɢ, ɡɚɞɚɧɧɭɸ 
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ɤɨɥɢɱɟɫɬɜɟɧɧɨ. ɉɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɤɥɢɤɨɦ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ 

ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ. Ʉɚɠɞɵɣ 

ɪɟɚɥɶɧɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɢɥɢ ɨɞɧɢɦ 

ɩɚɪɚɦɟɬɪɨɦ ɨɩɬɢɦɢɡɚɰɢɢ. ɉɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɫ 

ɭɱɟɬɨɦ ɤɨɦɩɥɟɤɫɚ ɬɪɟɛɨɜɚɧɢɣ. Ɉɧ ɞɨɥɠɟɧ: 

1. ɛɵɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ, ɬ.ɟ. ɢɦɟɬɶ ɱɢɫɥɨɜɭɸ ɨɰɟɧɤɭ; 

2. ɨɛɥɚɞɚɬɶ ɨɞɧɨɡɧɚɱɧɨɫɬɶɸ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɫɦɵɫɥɟ. Ɂɚɞɚɧɧɨɦɭ ɧɚɛɨɪɭ 

ɡɧɚɱɟɧɢɣ ɮɚɤɬɨɪɨɜ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ɨɩɬɢɦɢɡɚɰɢɢ, ɩɪɢ ɷɬɨɦ ɨɛɪɚɬɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɧɟɜɟɪɧɨ: ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ 

ɡɧɚɱɟɧɢɸ ɩɚɪɚɦɟɬɪɚ ɦɨɝɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɚɡɧɵɟ ɧɚɛɨɪɵ ɡɧɚɱɟɧɢɣ 

ɮɚɤɬɨɪɨɜ; 

3. ɛɵɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢ ɜɫɟɫɬɨɪɨɧɧɟ ɨɬɪɚɠɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ, 

ɩɪɨɰɟɫɫɚ, ɹɜɥɟɧɢɹ. ɍɧɢɜɟɪɫɚɥɶɧɵɦɢ ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ (ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɪ.); 

4. ɛɵɬɶ ɷɮɮɟɤɬɢɜɧɵɦ ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ, ɬɚɤ ɢ ɜ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɫɦɵɫɥɟ. ȿɫɥɢ, ɧɚɩɪɢɦɟɪ, ɡɚ ɩɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɢɧɹɬɶ 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɬɨ ɨɧ ɧɟ ɛɭɞɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ 

ɧɚɞɟɠɧɨɫɬɶ ɟɟ ɪɚɛɨɬɵ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɨɩɬɢɦɢɡɚɰɢɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɢɪɚɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɢ ɞɨɩɭɫɬɢɦɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢɥɢ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɪɢ ɞɨɩɭɫɬɢɦɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. ɋɬɚɬɢɫɬɢɱɟɫɤɢ 

ɷɮɮɟɤɬɢɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɬɨɬ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 

ɧɚɢɦɟɧɶɲɢɟ ɨɲɢɛɤɢ ɢɡɦɟɪɟɧɢɣ; 

5. ɢɦɟɬɶ ɹɫɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ. ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɹɟɬ 

ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɨ ɢ ɨɛɥɟɝɱɚɟɬ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚ [17, ɫ. 15]. 

 Ɋɚɧɟɟ ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɚɪɚɦɟɬɪɨɦ ɨɩɬɢɦɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

 ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɯɨɞ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɫ ɬɟɦ, ɤɚɤɢɟ ɡɧɚɱɟɧɢɹ ɩɪɢɧɢɦɚɸɬ ɷɬɢ ɮɚɤɬɨɪɵ. ȼɥɢɹɸɳɢɯ 

ɮɚɤɬɨɪɨɜ, ɜɨɨɛɳɟ ɝɨɜɨɪɹ, ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɥɶɤɨ ɭɝɨɞɧɨ, ɩɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɢɡ ɧɢɯ 
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ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɛɟɫɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɡɧɚɱɟɧɢɣ. Ɉɞɧɚɤɨ ɧɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ, 

ɱɬɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɮɚɤɬɨɪɨɜ ɢ ɢɯ ɭɪɨɜɧɟɣ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢ ɪɚɫɬɟɬ ɢ 

ɱɢɫɥɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ [16, c. 25, 17]. ȼ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɠɟ 

ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɮɚɤɬɨɪɵ: 

1. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ; 

2. ȼɢɪɬɭɚɥɶɧɨɫɬɶ ɩɚɫɬɭɯɚ; 

3. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɟɝɪɚɞ. 

 Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɧɚɣɬɢ ɭɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ: 

 

ݕ  = 𝜑ሺݑଵ, … , ௠ሻݑ + ℎ,                                                                                         (4) 

 

ɝɞɟ ݕ – ɜɵɯɨɞ ɨɛɴɟɤɬɚ, ɬ.ɟ. ɩɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ, 

 ,௜ – ɮɚɤɬɨɪ, ɨɤɚɡɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞݑ      

      ℎ – ɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɩɨɦɟɯɚ [18, ɫ. 70]. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫɜɹɡɚɧɨ ɫ ɢɡɭɱɟɧɢɟɦ 

ɮɨɪɦɵ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ; ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɯɨɞɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢɥɢ ɦɢɧɢɦɚɥɶɧɵɟ ɬɨɱɤɢ ɷɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɥɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜɢɞ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɤɥɢɤɚ ɡɚɪɚɧɟɟ 

ɧɟɢɡɜɟɫɬɟɧ, ɩɨɷɬɨɦɭ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɩɨɢɫɤɟ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɮɭɧɤɰɢɸ ݕ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɜɢɞɟ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ [18, 19]. 

 

ݕ  =  ܽ଴ + ∑ ܽ௜ݑ௜ +௠௜=ଵ ∑ ∑ ܽ௜௝ݑ௜ݑ௝௝௜ ≤ + ⋯ + ∑ … ∑ ܽ௜…௝ݑ௜ … ≥௝௝௜ݑ .         (5) 

 

 Ɍɨɱɧɨɫɬɶ ɩɨɞɨɛɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɪɹɞɤɨɦ ɫɬɟɩɟɧɧɨɝɨ 

ɪɹɞɚ ɢ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ. ɉɨɜɟɪɯɧɨɫɬɶ ɨɬɤɥɢɤɚ ɢɡɭɱɚɟɬɫɹ 

ɨɛɵɱɧɨ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɭɡɤɨɦ ɢɧɬɟɪɜɚɥɟ ɜɚɪɶɢɪɨɜɚɧɢɹ ɮɚɤɬɨɪɨɜ, ɩɨɷɬɨɦɭ ɛɟɡ 

ɛɨɥɶɲɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɠɧɨ ɨɬɛɪɨɫɢɬɶ ɱɥɟɧɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ. 
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 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ (ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɟɝɪɟɫɫɢɢ) ɦɨɠɧɨ 

ɨɰɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɜɵɛɨɪɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɟɝɪɟɫɫɢɢ.  

 Ⱦɥɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɜɵɛɢɪɚɸɬ ɭɫɥɨɜɧɵɣ ɧɭɥɟɜɨɣ (ɢɫɯɨɞɧɵɣ) ɭɪɨɜɟɧɶ ݑ௜଴, ɞɢɚɩɚɡɨɧ ɢ ɲɚɝ ɜɚɪɶɢɪɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ∆ݑ௜. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ 

ɮɚɤɬɨɪɨɜ ɪɚɜɟɧ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɩɪɟɞɟɥɚɦɢ ɞɚɧɧɨɝɨ 

ɮɚɤɬɨɪɚ. ȼ ɩɪɨɰɟɫɫɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɚɪɶɢɪɨɜɚɧɢɹ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɦɚɫɲɬɚɛɟ 

ɮɚɤɬɨɪɚ, ɞɥɹ ɜɵɛɨɪɚ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɬɟɨɪɟɬɢɱɟɫɤɢɦ 

ɢɫɬɨɱɧɢɤɚɦ, ɥɢɛɨ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɟ ɚɩɪɢɨɪɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ [19, ɫ. 14–16]. 

 Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ «ɤɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ» ݑଵ଴ = ͷͷ,ͷ, ɞɢɚɩɚɡɨɧ – 91,           ∆ݑଵ = Ͷͷ,ͷ, ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɫɬɢ ɩɚɫɬɭɯɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ݑଶ଴ =Ͳ,ͷ, ɞɢɚɩɚɡɨɧ – 1, ∆ݑଶ = Ͳ,ͷ ɢ ɞɥɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɟɝɪɚɞ ݑଷ଴ = ʹ, ɞɢɚɩɚɡɨɧ – 4,     ∆ݑଷ = ʹ. 

 Ɍɚɤ ɤɚɤ ɩɚɪɚɦɟɬɪ ɨɩɬɢɦɢɡɚɰɢɢ ɜɥɢɹɸɬ ɜɫɟɝɨ ɬɪɢ ɮɚɤɬɨɪɚ, ɞɨɫɬɚɬɨɱɧɨ 

ɭɞɨɛɧɨ ɛɭɞɟɬ ɩɪɨɜɟɫɬɢ ɩɨɥɧɵɣ ɮɚɤɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɥɢɧɟɣɧɨɣ ɦɨɞɟɥɢ. ɉɨɥɧɵɦ ɮɚɤɬɨɪɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɧɚɡɵɜɚɟɬɫɹ 

ɷɤɫɩɟɪɢɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɪɟɚɥɢɡɭɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɪɨɜɧɟɣ 

ɮɚɤɬɨɪɨɜ [18, ɫ. 78]. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɥɢɧɟɣɧɨɣ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɟɦ ɩɨɥɧɵɣ 

ɮɚɤɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɬɢɩɚ ʹଷ. ȼ ɬɚɛɥɢɰɟ 2 ɞɥɹ ɧɟɝɨ ɩɪɢɜɟɞɟɧɚ ɦɚɬɪɢɰɚ 

ɩɥɚɧɢɪɨɜɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 2 – Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɥɹ ɩɨɥɧɨɝɨ ɮɚɤɬɨɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ʹଷ  

ɇɨɦɟɪ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 
 ௜ݕ ଷݔଶݔଵݔ ଷݔଶݔ ଷݔଵݔ ଶݔଵݔ ଷݔ ଶݔ ଵݔ

 ଵݕ + + + + + + + 1

 ଶݕ - + - - + + - 2

 ଷݕ - - + - + - + 3

 ସݕ + - - + + - - 4

 ହݕ - - - + - + + 5

 ଺ݕ + - + - - + - 6
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 

ɇɨɦɟɪ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 
 ௜ݕ ଷݔଶݔଵݔ ଷݔଶݔ ଷݔଵݔ ଶݔଵݔ ଷݔ ଶݔ ଵݔ

 ଻ݕ + + - - - - + 7

 ଼ݕ - + + + - - - 8

 

 ɋɚɦɨ ɭɪɚɜɧɟɧɢɟ ɦɨɞɟɥɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ݕ̂  = ଴ߚ + ଵݔଵߚ + ଶݔଶߚ + ଷݔଷߚ + ଶݔଵݔଵଶߚ + ଷݔଵݔଵଷߚ + ଷݔଶݔଶଷߚ  ଷ,                                                                                                               (6)ݔଶݔଵݔଵଶଷߚ ++

 

ɝɞɟ ݔ௜ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɜɯɨɞɧɨɣ ɩɚɪɚɦɟɬɪ, 

 .௜ – ɧɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɨɞɟɥɢߚ      

 ɉɟɪɟɯɨɞ ɨɬ ɪɚɡɦɟɪɧɵɯ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɤ ɛɟɡɪɚɡɦɟɪɧɵɦ, ɚ ɬɚɤɠɟ 

ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ߚ௜ ɢɡ ܽ௜ ɢ ɨɛɪɚɬɧɨ ɩɨɤɚɡɚɧɵ ɧɢɠɟ. 

 

௜ݔ  = ௨𝑖−௨𝑖బ∆௨𝑖 .                                                                                                           (7) 

଴ߚ  =  ܽ଴, ௜ߚ =  ܽ௜∆ݑ௜.                                                                                         (8) 

 ܽ଴ = ,଴ߚ   ܽ௜ =  ఉ𝑖∆௨𝑖.                                                                                             (9) 

 

 ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɧɚɲɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɤɨɷɮɮɢɰɢɟɧɬɵ  ߚ௜ ɛɭɞɭɬ 

ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɬɚɤ: 

 

଴ߚ  =  𝑦భ+𝑦మ+𝑦య+𝑦ర+𝑦ఱ+𝑦ల+𝑦ళ+𝑦ఴ଼ ଵߚ , =  𝑦భ−𝑦మ+𝑦య−𝑦ర+𝑦ఱ−𝑦ల+𝑦ళ−𝑦ఴ଼ , 

ଶߚ  =  𝑦భ+𝑦మ−𝑦య−𝑦ర+𝑦ఱ+𝑦ల−𝑦ళ−𝑦ఴ଼ ଷߚ , =  𝑦భ+𝑦మ+𝑦య+𝑦ర−𝑦ఱ−𝑦ల−𝑦ళ−𝑦ఴ଼ , 

ଵଶߚ  =  𝑦భ−𝑦మ−𝑦య+𝑦ర+𝑦ఱ−𝑦ల−𝑦ళ+𝑦ఴ଼ ଵଷߚ , =  𝑦భ−𝑦మ+𝑦య−𝑦ర−𝑦ఱ+𝑦ల−𝑦ళ+𝑦ఴ଼ , 

ଶଷߚ  =  𝑦భ+𝑦మ−𝑦య−𝑦ర−𝑦ఱ−𝑦ల+𝑦ళ+𝑦ఴ଼ ଵଶଷߚ, =  𝑦భ−𝑦మ−𝑦య+𝑦ర−𝑦ఱ+𝑦ల+𝑦ళ−𝑦ఴ଼ .             (10) 
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 ȼɵɩɨɥɧɢɜ ɩɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɚɧɧɵɟ. 

 

 2.1 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

 ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɥɨɠɟɧɢɹ, ɪɟɚɥɢɡɭɸɳɟɝɨ 

ɢɫɫɥɟɞɭɟɦɵɣ ɚɥɝɨɪɢɬɦ, ɩɪɨɚɧɚɥɢɡɢɪɭɟɦ ɪɵɧɨɤ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ 

ɰɟɥɶɸ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ 

ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ. ɋɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɩɚɤɟɬɨɦ ɹɜɥɹɟɬɫɹ MATLAB, ɬɚɤ 

ɤɚɤ ɨɧ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɟɯɧɢɱɟɫɤɢɯ 

ɜɵɱɢɫɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɫɜɨɣ ɜɫɬɪɨɟɧɧɵɣ ɨɞɧɨɢɦɟɧɧɵɣ ɹɡɵɤ [20].  

 Ȼɥɢɠɚɣɲɢɦ ɛɟɫɩɥɚɬɧɵɦ ɚɧɚɥɨɝɨɦ MATLAB ɹɜɥɹɟɬɫɹ Scilab – 

ɛɟɫɩɥɚɬɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, 

ɩɪɟɞɨɫɬɚɜɥɹɸɳɟɟ ɦɨɳɧɭɸ ɫɪɟɞɭ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɢ ɧɚɭɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ [21]. 

Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɬɚɤɠɟ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɜɫɬɪɨɟɧɧɵɣ ɹɡɵɤ, ɢɦɟɸɳɢɣ ɫɯɨɞɫɬɜɨ ɫ MATLAB. 

 ȿɳɟ ɨɞɧɚ ɩɨɩɭɥɹɪɧɚɹ ɩɪɨɝɪɚɦɦɚ MapleSim – ɷɬɨ ɫɪɟɞɫɬɜɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɢɦɭɥɹɰɢɢ ɧɚ ɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ, ɤɨɬɨɪɨɟ ɩɪɢɦɟɧɹɟɬ 

ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ, ɱɬɨɛɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ, 

ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɝɥɭɛɨɤɨɟ ɩɨɧɢɦɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɛɵɫɬɪɨɟ ɢ ɬɨɱɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ [22]. 

 ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɨɜ. 
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Ɍɚɛɥɢɰɚ 3 – ɋɪɚɜɧɟɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɉɚɪɚɦɟɬɪ MATLAB Scilab MapleSim 

Ɇɚɬɟɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɟɧɢɹ + + + 

ȼɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ + + + 

Ɋɚɛɨɬɚ ɫ ɜɧɟɲɧɢɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ + + + 

Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ + - - 

ȼɫɬɪɨɟɧɧɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
+ + + 

Ʌɢɰɟɧɡɢɹ ɩɪɨɩɪɢɟɬɚɪɧɨɟ ɫɜɨɛɨɞɧɚɹ ɩɪɨɩɪɢɟɬɚɪɧɨɟ 

 

 Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 3 ɜɫɟ ɩɚɤɟɬɵ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɜ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ 

ɩɪɨɞɭɤɬɵ MATLAB ɢ MapleSim ɹɜɥɹɸɬɫɹ ɩɪɨɩɪɢɟɬɚɪɧɵɦ. Ɍɚɤɠɟ ɫɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ Scilab ɢ MapleSim ɧɟ ɧɚɰɟɥɟɧɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɚɥɝɨɪɢɬɦɨɜ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɢɫɫɥɟɞɭɟɦɚɹ ɦɨɞɟɥɶ ɨɛɥɚɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɩɟɰɢɮɢɤɨɣ, ɬɚɤ ɤɚɤ 

ɹɜɥɹɟɬɫɹ ɚɥɝɨɪɢɬɦɨɦ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ. ȼɨɡɦɨɠɧɨɫɬɢ 

ɞɚɧɧɵɯ ɫɪɟɞɫɬɜ ɧɟ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɟɝɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ 

ɪɚɡɪɚɛɨɬɚɬɶ ɨɬɞɟɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɜɵɩɨɥɧɹɸɳɭɸ ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ. ɉɥɸɫ 

ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɞɟɣɫɬɜɨɜɚɬɶ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜ ɬɨɦ ɨɛɴɟɦɟ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. Ɍɚɤɠɟ ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɫɬɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɢ ɜɧɟɞɪɹɬɶ ɚɥɝɨɪɢɬɦ ɜ ɞɪɭɝɢɟ ɪɚɛɨɱɢɟ ɩɪɨɝɪɚɦɦɵ. 

 ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɵɥ ɫɞɟɥɚɧ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɹɡɵɤɨɦ ɪɚɡɪɚɛɨɬɤɢ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ 

ɜɵɞɟɥɢɬɶ ɜ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

1. ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɹɡɵɤɢ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ; 

2. ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɹɡɵɤɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɉɈ; 

3. ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɹɡɵɤɢ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

4. əɡɵɤɢ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ. 
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 Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɹɡɵɤɨɜ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɭɱɧɵɟ ɪɚɫɱɟɬɵ ɫ 

ɧɟɨɛɯɨɞɢɦɨɣ ɜɪɟɦɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɢ ɬɨɱɧɨɫɬɶɸ. Ɍɚɤɢɦɢ ɹɡɵɤɚɦɢ ɹɜɥɹɸɬɫɹ 

C++, C#, Java ɢ ɬ.ɞ.  

 Ɉɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ C++. 

ȿɝɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɪɚɡɥɢɱɧɵɣ ɞɪɚɣɜɟɪɨɜ 

ɭɫɬɪɨɣɫɬɜ, ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ, ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɩɪɢɥɨɠɟɧɢɣ. 

ɋɜɨɣ ɫɢɧɬɚɤɫɢɫ ɞɚɧɧɵɣ ɹɡɵɤ ɭɧɚɫɥɟɞɨɜɚɥ ɨɬ ɋ.  

 C++ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ: 

1. Ʉɨɞ, ɧɚɩɢɫɚɧɧɵɣ ɧɚ ɹɡɵɤɟ C, ɦɨɠɧɨ ɫɤɨɦɩɢɥɢɪɨɜɚɬɶ ɤɨɦɩɢɥɹɬɨɪɨɦ 

C++. ɂɧɨɝɞɚ ɜɫɟ ɠɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɢɡɦɟɧɟɧɢɹ, ɧɨ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɬɨ ɫɞɟɥɚɬɶ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɨ; 

2. ȼɵɫɨɤɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɉɪɨɝɪɚɦɦɢɫɬ ɢɦɟɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɩɚɦɹɬɶɸ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɫɟ 

ɚɫɩɟɤɬɵ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɪɹɞɤɚ ɢɫɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ; 

3. ɇɚɥɢɱɢɟ ɪɚɡɥɢɱɧɵɯ ɫɬɢɥɟɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɢ 

ɧɚɩɢɫɚɧɢɢ ɤɨɞɚ ɦɨɠɧɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɫɬɢɥɹ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɨɛɨɛɳɟɧɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɬ.ɞ.; 

4. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɡɨɜ ɞɟɫɬɪɭɤɬɨɪɨɜ ɜ ɩɨɪɹɞɤɟ, ɨɛɪɚɬɧɨɦ ɜɵɡɨɜɭ 

ɤɨɧɫɬɪɭɤɬɨɪɨɜ. ɗɬɨ ɭɩɪɨɳɚɟɬ ɢ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɚɦɹɬɶɸ ɢ 

ɞɪɭɝɢɦɢ ɪɟɫɭɪɫɚɦɢ; 

5. ɉɟɪɟɝɪɭɡɤɚ ɨɩɟɪɚɬɨɪɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɝɪɚɦɦɢɫɬ ɦɨɠɟɬ ɤɪɚɬɤɨ ɢ 

ɟɦɤɨ ɡɚɩɢɫɵɜɚɬɶ ɜɵɪɚɠɟɧɢɹ ɧɚɞ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɬɢɩɚɦɢ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ; 

6. ɒɚɛɥɨɧɵ C++ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɨɛɨɛɳɟɧɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɢ 

ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɯ; 

7. ɇɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

 Ɉɞɧɚɤɨ C++ ɢɦɟɟɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ: 
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1. ɉɥɨɯɚɹ ɩɨɞɞɟɪɠɤɚ ɦɨɞɭɥɶɧɨɫɬɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ #include ɫɭɳɟɫɬɜɟɧɧɨ 

ɡɚɦɟɞɥɹɟɬ ɤɨɦɩɢɥɹɰɢɸ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɞɭɥɟɣ. 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɢɫɚɬɶ ɨɛɴɹɜɥɟɧɢɟ ɮɭɧɤɰɢɣ ɜ ɡɚɝɨɥɨɜɨɱɧɵɯ ɮɚɣɥɚɯ ɢ ɢɯ 

ɨɩɪɟɞɟɥɟɧɢɟ ɜ ɮɚɣɥɚɯ ɫ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ; 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɤɪɨɫɨɜ #define. Ɉɧɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɬɫɹ ɦɨɳɧɵɦ 

ɢ ɨɩɚɫɧɵɦ ɫɪɟɞɫɬɜɨɦ; 

3. ɇɟ ɢɧɬɭɢɬɢɜɧɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɬɢɩɨɜ. ɇɚɩɪɢɦɟɪ, 

ɨɩɟɪɚɰɢɹ ɧɚɞ ɛɟɡɡɧɚɤɨɜɵɦ ɢ ɡɧɚɤɨɜɵɦ ɱɢɫɥɚɦɢ ɜɵɞɚёɬ ɛɟɡɡɧɚɤɨɜɵɣ 

ɪɟɡɭɥɶɬɚɬ; 

4. ɋɥɨɠɧɨɫɬɶ ɢ ɢɡɛɵɬɨɱɧɨɫɬɶ, ɢɡ-ɡɚ ɤɨɬɨɪɵɯ C++ ɬɪɭɞɧɨ ɢɡɭɱɚɬɶ [23]. 

 ȿɳɟ ɨɞɧɢɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɱɶɢ ɞɨɫɬɨɢɧɫɬɜɚ 

ɢ ɧɟɞɨɫɬɚɬɤɢ ɬɚɤɠɟ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ, ɹɜɥɹɟɬɫɹ C#. Ⱦɚɧɧɵɣ ɹɡɵɤ ɨɛɥɚɞɚɟɬ C-

ɩɨɞɨɛɧɵɦ ɫɢɧɬɚɤɫɢɫɨɦ, ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ C++ ɢ Java. 

 ȿɝɨ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ: 

1. ɉɪɨɫɬɨɣ ɢ ɧɚɞɟɠɧɵɣ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɹɡɵɤɚɦɢ C ɢ C++ ɛɵɥɢ ɭɩɪɨɳɟɧɵ 

ɪɚɛɨɬɵ ɫ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɬɢɩɚɦɢ, ɤɨɧɬɟɣɧɟɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ 

ɹɡɵɤɚ. Ɍɚɤɠɟ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɚɬɢɱɧɵɟ ɦɨɞɭɥɢ, ɬɚɤɢɟ ɤɚɤ 

ɦɧɨɠɟɫɬɜɟɧɧɨɟ ɧɚɫɥɟɞɨɜɚɧɢɟ; 

2. ɋɛɨɪɤɚ ɦɭɫɨɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɪɚɦɦɢɫɬɚɦ ɧɟ ɜɨɥɧɨɜɚɬɶɫɹ ɨɛ ɭɬɟɱɤɚɯ 

ɩɚɦɹɬɢ; 

3. Ȼɥɚɝɨɞɚɪɹ ɤɚɪɤɚɫɭ Framework.Net ɩɪɨɝɪɚɦɦɵ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ C#, 

ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɡɚɩɭɫɤɚɬɶ ɧɚ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ. 

 Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɹɡɵɤɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

1. Ɇɟɞɥɟɧɧɭɸ ɪɚɛɨɬɭ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɦɩɢɥɹɰɢɢ ɫ ɩɪɨɜɟɪɤɨɣ ɜɨ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ C ɢ C++; 

2. Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɫɛɨɪɳɢɤɚ ɦɭɫɨɪɚ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɫɢɫɬɟɦɵ, ɬɚɤ ɤɚɤ ɜɫɟ ɩɨɬɨɤɢ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɩɟɪɢɨɞɢɱɟɫɤɢ 

ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ [24]. 

 ɉɨɫɥɟɞɧɢɦ ɪɚɫɫɦɨɬɪɢɦ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java. Ⱦɚɧɧɵɣ ɹɡɵɤ 

ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɨ ɬɢɩɢɡɢɪɨɜɚɧɧɵɦ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ. ɉɪɢɥɨɠɟɧɢɹ 
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Java ɬɪɚɧɫɥɢɪɭɸɬɫɹ ɜ ɛɚɣɬ-ɤɨɞ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɧɚ ɥɸɛɨɣ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɚ ɜɢɪɬɭɚɥɶɧɚɹ Java-ɦɚɲɢɧɚ. 

 Ⱦɨɫɬɨɢɧɫɬɜɚ ɹɡɵɤɚ Java: 

1. ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɛɚɣɬ-ɤɨɞɚ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ 

ɭɠɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ; 

2. ɋɬɪɨɝɚɹ ɬɢɩɢɡɚɰɢɹ ɜɧɨɫɢɬ ɛɨɥɶɲɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɞɟɣɫɬɜɢɹ ɫ 

ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɜɟɥɢɱɢɧɚɦɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɭɫɬɪɚɧɹɹ ɜɨɡɦɨɠɧɵɟ ɩɨɬɟɪɢ 

ɞɚɧɧɵɯ; 

3. ɇɚɥɢɱɢɟ ɝɨɬɨɜɵɯ ɲɚɛɥɨɧɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɜɵɲɚɟɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɫɬɨɜ; 

4. Ɉɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɛɟɫɩɥɚɬɧɵɯ ɫɪɟɞɫɬɜ 

ɪɚɡɪɚɛɨɬɤɢ. 

 ɇɟɞɨɫɬɚɬɤɚɦɢ ɹɡɵɤɚ Java ɹɜɥɹɸɬɫɹ: 

1. ɋɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɝɪɚɦɦ ɢ ɚɥɝɨɪɢɬɦɨɜ ɢɡ-ɡɚ ɤɨɧɰɟɩɰɢɢ 

ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. Ɉɞɧɚɤɨ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɜɟɪɫɢɣ ɹɡɵɤɚ ɞɚɧɧɵɣ 

ɧɟɞɨɫɬɚɬɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɩɟɪɟɫɬɚɥ ɛɵɬɶ ɚɤɬɭɚɥɶɧɵɦ; 

2. Ɇɚɥɨɩɪɢɝɨɞɧɨɫɬɶ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɤɨɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. ȼ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ ɹɡɵɤ Java ɧɚɩɪɚɜɥɟɧ ɧɚ ɫɨɡɞɚɧɢɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ [25]. 

 ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɹɡɵɤɨɜ ɜɵɫɨɤɨɝɨ 

ɭɪɨɜɧɹ ɜɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ C++. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɚɥɝɨɪɢɬɦɚ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɚ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɵ, ɱɬɨ 

ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɫɪɟɞɫɬɜɚɦɢ ɪɚɛɨɬɵ ɫ ɩɚɦɹɬɶɸ ɞɚɧɧɨɝɨ ɹɡɵɤɚ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɜɵɛɨɪ ɹɡɵɤɚ ɨɩɪɟɞɟɥɹɥɫɹ ɨɩɵɬɨɦ ɢ ɡɧɚɧɢɹɦɢ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɜɵɛɨɪ 

ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ 

Windows 8.1. Ⱦɥɹ ɷɬɨɣ ɩɥɚɬɮɨɪɦɵ ɩɨɩɭɥɹɪɧɵɦɢ ɮɪɟɣɦɜɨɪɤɚɦɢ ɹɜɥɹɸɬɫɹ 

Microsoft Visual Studio ɢ Qt. 

 ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ Qt, ɬɚɤ ɤɚɤ ɧɚɩɢɫɚɧɧɵɟ ɜ ɧɟɦ ɩɪɨɝɪɚɦɦɵ 

ɡɚɩɭɫɤɚɸɬɫɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɭɬёɦ 
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ɩɪɨɫɬɨɣ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɤɚɠɞɨɣ Ɉɋ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɨɝɨ 

ɤɨɞɚ. Ɍɚɤɠɟ ɪɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ Meta 

Object Compiler (MOC) — ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɨɝɨ 

ɤɨɞɚ. MOC ɭɜɟɥɢɱɢɜɚɟɬ ɦɨɳɶ ɛɢɛɥɢɨɬɟɤ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɢɫɩɨɥɶɡɭɹ ɫɥɨɬɵ ɢ 

ɫɢɝɧɚɥɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɤɨɞ ɛɨɥɟɟ ɥɚɤɨɧɢɱɧɵɦ. ɍɬɢɥɢɬɚ 

MOC ɢɳɟɬ ɜ ɡɚɝɨɥɨɜɨɱɧɵɯ ɮɚɣɥɚɯ ɧɚ C++ ɨɩɢɫɚɧɢɹ ɤɥɚɫɫɨɜ, ɫɨɞɟɪɠɚɳɢɟ 

ɦɚɤɪɨɫ Q_OBJECT, ɢ ɫɨɡɞɚёɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɯɨɞɧɵɣ ɮɚɣɥ ɧɚ C++, 

ɫɨɞɟɪɠɚɳɢɣ ɦɟɬɚɨɛɴɟɤɬɧɵɣ ɤɨɞ [26]. Ɍɚɤɠɟ Qt ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨɞ 

ɫɜɨɛɨɞɧɨɣ ɥɢɰɟɧɡɢɟɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɦɚɥɨɜɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ [27].  

 ɋɚɦɚ ɩɪɨɝɪɚɦɦɚ, ɜɵɩɨɥɧɹɸɳɚɹ ɚɥɝɨɪɢɬɦ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ, ɛɭɞɟɬ 

ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɬɚɤɠɟ ɩɨɞ ɫɜɨɛɨɞɧɨɣ ɥɢɰɟɧɡɢɟɣ. 

 

 2.1.1 ɉɪɢɦɟɧɟɧɢɣ ɫɜɨɛɨɞɧɵɯ ɥɢɰɟɧɡɢɣ ɜ Ɋɨɫɫɢɢ: ɬɟɨɪɢɹ, ɩɪɚɤɬɢɤɚ, 
ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ 

 

 ɋɟɝɨɞɧɹ ɫɜɨɛɨɞɧɵɟ ɥɢɰɟɧɡɢɢ ɢɦɟɸɬ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ 

ɩɪɚɤɬɢɤɟ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ. Ɉɧɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɬɜɨɪɱɟɫɤɢɦ ɥɸɞɹɦ ɫɚɦɨɜɵɪɚɠɚɬɶɫɹ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɦɟɳɟɧɧɵɟ ɜ ɫɜɨɛɨɞɧɨɦ 

ɞɨɫɬɭɩɟ ɪɟɫɭɪɫɵ, ɚ ɬɚɤɠɟ ɫɚɦɢɦ ɩɭɛɥɢɤɨɜɚɬɶ ɫɜɨɢ ɪɚɛɨɬɵ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ. ɂ ɜ Ɋɨɫɫɢɢ ɜ ɝɪɚɠɞɚɧɫɤɨɦ ɤɨɞɟɤɫɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɬ ɫɬɚɬɶɢ, 

ɪɟɝɭɥɢɪɭɸɳɢɟ ɧɟɤɨɬɨɪɵɟ ɜɨɩɪɨɫɵ ɨɬɤɪɵɬɵɯ ɥɢɰɟɧɡɢɣ. 

 ɋɨɝɥɚɫɧɨ [28] «Ɉɬɤɪɵɬɚɹ ɥɢɰɟɧɡɢɹ ɹɜɥɹɟɬɫɹ ɞɨɝɨɜɨɪɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɹ». 

ɉɪɢ ɷɬɨɦ ɭɫɥɨɜɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɥɢɰɟɧɡɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɪɭɝɭ ɥɢɰ ɢ ɪɚɡɦɟɳɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɥɢɰɟɧɡɢɚɬ ɨɡɧɚɤɨɦɢɥɫɹ ɫ 

ɧɢɦɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɫɭɪɫɚ.  

 Ʉɪɨɦɟ ɬɨɝɨ, «Ʌɢɰɟɧɡɢɚɪ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɥɢɰɟɧɡɢɚɬɭ ɩɪɚɜɨ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɟɦɭ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ 

ɪɟɡɭɥɶɬɚɬɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ». Ɍɨ ɟɫɬɶ, ɟɫɥɢ ɢɧɨɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɬɤɪɵɬɨɣ ɥɢɰɟɧɡɢɟɣ, ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɥɢɰɟɧɡɢɚɪ ɫɞɟɥɚɥ 



32 
 

ɩɪɟɞɥɨɠɟɧɢɟ ɡɚɤɥɸɱɢɬɶ ɞɨɝɨɜɨɪ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɟɦɭ 

ɩɪɨɢɡɜɟɞɟɧɢɹ ɥɸɛɵɦ ɥɢɰɚɦ, ɠɟɥɚɸɳɢɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɨɜɵɣ ɪɟɡɭɥɶɬɚɬ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɨɡɞɚɧɧɵɣ ɥɢɰɟɧɡɢɚɬɨɦ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ 

ɩɪɨɢɡɜɟɞɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ ɢ ɧɚ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɬɤɪɵɬɨɣ 

ɥɢɰɟɧɡɢɟɣ. Ⱥɤɰɟɩɬ ɬɚɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɬɚɤɠɟ ɚɤɰɟɩɬɨɦ 

ɩɪɟɞɥɨɠɟɧɢɹ ɥɢɰɟɧɡɢɚɪɚ ɡɚɤɥɸɱɢɬɶ ɥɢɰɟɧɡɢɨɧɧɵɣ ɞɨɝɨɜɨɪ ɜ ɨɬɧɨɲɟɧɢɢ 

ɷɬɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ. 

 ȼ ɡɚɤɨɧɟ ɬɚɤɠɟ ɝɨɜɨɪɢɬɫɹ, ɱɬɨ ɨɬɤɪɵɬɚɹ ɥɢɰɟɧɡɢɹ ɹɜɥɹɟɬɫɹ 

«ɛɟɡɜɨɡɦɟɡɞɧɨɣ, ɟɫɥɢ ɟɸ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɧɨɟ». Ⱦɥɹ ɩɪɨɝɪɚɦɦ ɫɪɨɤ 

ɞɟɣɫɬɜɢɹ ɨɬɤɪɵɬɨɣ ɥɢɰɟɧɡɢɢ ɪɚɜɟɧ ɜɫɟɦɭ ɫɪɨɤɭ ɞɟɣɫɬɜɢɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨɝɨ 

ɩɪɚɜɚ, ɟɫɥɢ ɟɝɨ ɧɟ ɨɩɪɟɞɟɥɢɬɶ. Ɍɚɤɠɟ, ɟɫɥɢ ɧɟ ɭɤɚɡɚɧɚ ɬɟɪɪɢɬɨɪɢɹ, ɧɚ ɤɨɬɨɪɨɣ 

ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɗȼɆ, ɬɨ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɝɨ ɦɢɪɚ. 

 ɋɜɨɛɨɞɧɵɟ ɥɢɰɟɧɡɢɢ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɬɤɪɵɬɨɣ ɥɢɰɟɧɡɢɢ, ɩɪɢɦɟɧɹɸɬɫɹ ɤ 

ɩɪɨɢɡɜɟɞɟɧɢɹɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ ɚɜɬɨɪɫɤɨɝɨ ɩɪɚɜɚ [29]. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɜɨɛɨɞɧɵɯ ɥɢɰɟɧɡɢɣ. ɂɯ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɩɨ 

ɦɚɫɲɬɚɛɭ ɨɝɪɚɧɢɱɟɧɢɣ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢɥɢ ɞɚɠɟ ɩɨ ɚɜɬɨɪɚɦ. ɇɚɢɛɨɥɟɟ 

ɡɧɚɱɢɦɵɟ ɥɢɰɟɧɡɢɢ: 

1. GNU General Public License Version 3 (GNU GPL). ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɢɡɜɟɫɬɧɨɣ ɫɜɨɛɨɞɧɨɣ ɥɢɰɟɧɡɢɟɣ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɣ 

ɥɢɰɟɧɡɢɢ ɩɪɨɝɪɚɦɦɵ ɜɨɡɦɨɠɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɤɚɤ ɛɟɫɩɥɚɬɧɨ, ɬɚɤ ɢ ɡɚ ɞɟɧɶɝɢ. 

Ɉɞɧɚɤɨ ɜɫɟɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɞɧɨ ɭɫɥɨɜɢɟ – ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɩɟɪɟɞɚɟɬɫɹ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɩɪɚɜ: ɩɪɚɜɨ ɧɚ ɫɜɨɛɨɞɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɪɨɝɪɚɦɦɵ, ɢɫɯɨɞɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ, ɩɪɚɜɨ ɧɚ ɦɨɞɢɮɢɤɚɰɢɸ ɩɪɨɝɪɚɦɦɵ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɟ ɷɥɟɦɟɧɬɨɜ ɜ ɫɨɛɫɬɜɟɧɧɵɯ ɪɚɡɪɚɛɨɬɤɚɯ ɢ ɬ. ɞ. 

2. GNU Lesser General Public License Version 3 (GNU LGPL). Ɍɚɤɚɹ 

ɥɢɰɟɧɡɢɹ ɜ ɨɬɥɢɱɢɟ ɨɬ GNU GPL ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɛɢɛɥɢɨɬɟɤ ɢ ɩɨɡɜɨɥɹɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɩɪɨɩɪɢɟɬɚɪɧɨɦ ɉɈ. 

3. Mozilla Public License Version 2.0 (MPL). Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ 

ɥɢɰɟɧɡɢɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɢɡɦɟɧɟɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɩɨɞ 
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MPL, ɤɚɤ ɱɚɫɬɢ ɛɨɥɶɲɟɝɨ ɩɪɨɟɤɬɚ, ɦɨɠɧɨ ɥɢɲɶ ɭɤɚɡɚɬɶ ɫɫɵɥɤɢ ɧɚ ɢɫɯɨɞɧɢɤɢ 

ɷɬɨɣ ɛɢɛɥɢɨɬɟɤɢ. Ɍɚɤɠɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ GPL ɢ LGPL, ɥɢɰɟɧɡɢɹ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɮɚɣɥɵ, ɚ ɧɟ ɩɪɨɟɤɬɵ. 

4. Apache 2.0. Ⱦɚɧɧɚɹ ɥɢɰɟɧɡɢɹ ɧɟ ɫɬɚɜɢɬ ɭɫɥɨɜɢɟɦ ɧɟɢɡɦɟɧɧɨɫɬɶ ɥɢɰɟɧɡɢɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɢ ɧɟ ɧɚɫɬɚɢɜɚɟɬ ɞɚɠɟ ɧɚ 

ɫɨɯɪɚɧɟɧɢɢ ɟɝɨ ɛɟɫɩɥɚɬɧɨɝɨ ɢ ɨɬɤɪɵɬɨɝɨ ɫɬɚɬɭɫɚ. ȿɞɢɧɫɬɜɟɧɧɵɦ ɭɫɥɨɜɢɟɦ, 

ɧɚɤɥɚɞɵɜɚɟɦɵɦ ɥɢɰɟɧɡɢɟɣ Apache, ɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɥɭɱɚɬɟɥɹ ɨ 

ɮɚɤɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. 

 Ʉɨɧɟɱɧɨ, ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɞɚɥɟɤɨ ɧɟ ɜɟɫɶ ɩɟɪɟɱɟɧɶ ɫɜɨɛɨɞɧɵɯ ɥɢɰɟɧɡɢɣ, 

ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ. ȼɵɛɨɪ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɥɢɰɟɧɡɢɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɚɜɬɨɪɨɜ ɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

 ɇɨ ɜɫɟ-ɬɚɤɢ ɜ ɪɨɫɫɢɣɫɤɨɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɟ ɫɭɳɟɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ 

ɩɪɨɛɥɟɦɵ. Ⱦɨ ɫɢɯ ɩɨɪ ɧɟɬ ɱɟɬɤɨɝɨ ɦɟɯɚɧɢɡɦɚ ɪɟɚɥɢɡɚɰɢɢ ɨɬɤɪɵɬɵɯ ɥɢɰɟɧɡɢɣ 

ɜ ɊɎ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɭɳɟɦɥɟɧɢɸ ɢɧɬɟɪɟɫɨɜ ɚɜɬɨɪɨɜ. Ɍɚɤɠɟ 

ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɨɛɥɚɞɚɬɟɥɹ ɩɪɚɜ ɧɚ ɪɟɡɭɥɶɬɚɬ 

ɬɜɨɪɱɟɫɤɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɥɢɰɟɧɡɢɚɪɚ [30]. 

 ȼɫɟ ɠɟ ɪɨɫɫɢɣɫɤɢɦ ɡɚɤɨɧɨɞɚɬɟɥɟɦ ɛɵɥ ɫɞɟɥɚɧ ɞɨɫɬɚɬɨɱɧɨ ɡɧɚɱɢɦɵɣ ɲɚɝ 

ɧɚɜɫɬɪɟɱɭ ɩɨɬɪɟɛɧɨɫɬɹɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɳɟɫɬɜɚ [31]. ȼɩɨɥɧɟ ɜɨɡɦɨɠɧɨ, 

ɱɬɨ ɜ ɫɤɨɪɨɦ ɛɭɞɭɳɟɦ ɛɭɞɭɬ ɪɟɲɟɧɵ ɢɦɟɸɳɢɟɫɹ ɩɪɨɛɥɟɦɵ. 

 

 2.1.2 Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɤɚɧɚɥɵ ɂɌ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɨɬɤɪɵɬɨɝɨ 
ɤɨɞɚ 

 

 ɍɫɥɨɜɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɝɪɚɦɦ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ ɡɚɜɢɫɹɬ ɨɬ 

ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ ɥɢɰɟɧɡɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɨɛɨɞɧɵɯ ɥɢɰɟɧɡɢɣ ɨɛɵɱɧɨ ɧɟ 

ɧɚɤɥɚɞɵɜɚɟɬ ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɤɚɧɚɥɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɵɯ ɧɨɫɢɬɟɥɟɣ. ɇɨ ɫɚɦɵɦ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ ɤɚɧɚɥɨɦ ɞɥɹ ɂɌ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

ɨɬɤɪɵɬɨɝɨ ɤɨɞɚ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɧɟɬ. 
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 Ʉɪɭɩɧɟɣɲɢɦ ɜɟɛ-ɫɟɪɜɢɫɨɦ ɞɥɹ ɯɨɫɬɢɧɝɚ ɂɌ-ɩɪɨɟɤɬɨɜ ɹɜɥɹɟɬɫɹ GitHub. 

ɇɚ ɧɟɦ ɦɨɠɧɨ ɚɛɫɨɥɸɬɧɨ ɛɟɫɩɥɚɬɧɨ ɪɚɡɦɟɳɚɬɶ ɩɪɨɟɤɬɵ ɫ ɨɬɤɪɵɬɵɦ 

ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. ɉɨɦɢɦɨ ɪɚɡɦɟɳɟɧɢɹ ɤɨɞɚ ɭɱɚɫɬɧɢɤɢ ɦɨɝɭɬ ɨɛɳɚɬɶɫɹ, 

ɤɨɦɦɟɧɬɢɪɨɜɚɬɶ ɩɪɚɜɤɢ ɞɪɭɝ ɞɪɭɝɚ, ɚ ɬɚɤɠɟ ɫɥɟɞɢɬɶ ɡɚ ɧɨɜɨɫɬɹɦɢ ɡɧɚɤɨɦɵɯ. 

ɍ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ ɟɫɬɶ ɥɢɱɧɚɹ ɫɬɪɚɧɢɰɚ, ɝɞɟ ɦɨɠɧɨ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɬɶ ɟɝɨ. 

Ɍɚɤɠɟ ɧɚ ɫɚɣɬɟ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɮɚɣɥɵ ɩɪɨɟɤɬɨɜ ɫ ɩɨɞɫɜɟɬɤɨɣ ɫɢɧɬɚɤɫɢɫɚ 

ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɫɚɣɬɚ 

ɥɸɛɨɣ ɠɟɥɚɸɳɢɣ ɦɨɠɟɬ ɨɬɜɟɬɜɢɬɶɫɹ ɨɬ ɩɪɨɟɤɬɚ, ɜɧɟɫɬɢ ɤɚɤɢɟ-ɥɢɛɨ 

ɢɡɦɟɧɟɧɢɹ, ɞɨɪɚɛɨɬɤɢ ɢ ɩɨɞɟɥɢɬɶɫɹ ɢɦɢ ɫ ɨɤɪɭɠɚɸɳɢɦɢ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɨɬɤɪɵɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɚɧɚɥɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɨɢɯ ɪɚɛɨɬ. 

 

 2.2 Ɉɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɨɰɟɧɤɢ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɢ 
ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

 ɉɨɦɢɦɨ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɧɢɟ ɤɨɬɨɪɵɯ ɢɫɫɥɟɞɭɟɬɫɹ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɧɚ ɨɛɴɟɤɬ ɞɟɣɫɬɜɭɸɬ ɢ ɫɥɭɱɚɣɧɵɟ ɮɚɤɬɨɪɵ. Ⱦɥɹ 

ɭɱɟɬɚ ɫɥɭɱɚɣɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚɯɨɞɢɬɫɹ ɨɲɢɛɤɚ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ 

ɨɩɵɬɨɜ, ɨɰɟɧɤɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɦɟɸɳɢɯɫɹ ɭ 

ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ ɪɟɫɭɪɫɨɜ. 

 ȿɫɥɢ ɞɥɹ ɤɚɠɞɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɬɨɱɤɢ ɩɥɚɧɚ ɩɪɨɜɨɞɢɥɨɫɶ 

ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɩɵɬɨɜ, ɬɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɡɚɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ఫ̅ݕ  = ଵ௠ ∑ ௝௜௠௜=ଵݕ ,                                                                                                (11) 

 

 ɝɞɟ ݕ௝௜ – ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɜ j-ɨɣ ɬɨɱɤɟ ɩɥɚɧɚ ɜ i-ɨɦ ɨɩɵɬɟ, 

       m – ɱɢɫɥɨ ɨɩɵɬɨɜ ɜ j-ɨɣ ɬɨɱɤɟ ɩɥɚɧɚ. 



35 
 

 Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɢɫɩɟɪɫɢɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɭɸ 

ɮɨɪɦɭɥɭ: 

 

 𝜎˅ˑ˔˒.ଶ = ଵ௡∙ሺ௠−ଵሻ ∑ ∑ ሺݕ௝௜ − ఫ̅ሻଶ௠௜=ଵ௡௝=ଵݕ ,                                                             (12) 

 ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

 Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɫɱɟɬɨɜ ɮɨɪɦɭɥɭ (12) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɚɤ: 

 

 𝜎˅ˑ˔˒.ଶ = ଵ௡ ∑ 𝜎௝ଶ௡௝=ଵ .                                                                                         (13)

  

 Ⱦɢɫɩɟɪɫɢɹ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ 

ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ. 

 

 2.3 Ɇɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ  

 

 ɉɨɫɬɪɨɟɧɧɚɹ ɦɨɞɟɥɶ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɚ 

ɩɪɨɜɟɪɤɟ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ. Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɩɪɨɜɟɪɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ: ɟɫɥɢ 𝐹 ˃˔ч. < 𝐹 ˃˄ˎ., ɬɨ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ 

ɹɜɥɹɟɬɫɹ ɚɞɟɤɜɚɬɧɵɦ, ɢɧɚɱɟ – ɧɟɚɞɟɤɜɚɬɧɵɦ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ  𝐹 ˃˔ч. ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

  𝐹 ˃˔ч. = 𝜎ˑ˔˕.మ𝜎˅ˑ˔˒.మ ,                                                                                                        (14) 

  

 ɝɞɟ 𝜎ˑ˔˕.ଶ  – ɨɫɬɚɬɨɱɧɚɹ ɞɢɫɩɟɪɫɢɹ (ɞɢɫɩɟɪɫɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ). 

 Ⱦɢɫɩɟɪɫɢɹ ɚɞɟɤɜɚɬɧɨɫɬɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 𝜎ˑ˔˕.ଶ = ௠௡−௥ ∑ ሺݕఫ̃ − ఫ̅ሻଶ௡௝=ଵݕ ,                                                                                (15) 
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 ɝɞɟ 𝑟 – ɱɢɫɥɨ ɡɧɚɱɢɦɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɩɨɥɭɱɟɧɧɨɦ ɭɪɚɜɧɟɧɢɢ 

ɪɟɝɪɟɫɫɢɢ; 

 ఫ̃ – ɡɧɚɱɟɧɢɟ ɢɡɭɱɚɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɭɪɚɜɧɟɧɢɸݕ         

ɪɟɝɪɟɫɫɢɢ ɫɨ ɡɧɚɱɢɦɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɞɥɹ j-ɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 Ɍɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 𝐹 ˃˄ˎ. ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ɏɢɲɟɪɚ. ɇɨ ɩɪɟɠɞɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ ߙ 

ɢ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ 𝑘ଵ = ݊ − 𝑟 ɢ 𝑘ଶ = ݊ ∙ ሺ݉ − ͳሻ. 

 ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɠɟ ɞɪɭɝɨɣ ɫɩɨɫɨɛ ɩɪɨɜɟɪɤɢ ɚɞɟɤɜɚɬɧɨɫɬɢ ɭɪɚɜɧɟɧɢɹ 

ɪɟɝɪɟɫɫɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ߚ଴, ɤɨɬɨɪɵɣ ɨɰɟɧɢɜɚɟɬ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ܾ଴ ɢ ɜɫɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ܾ௜௜, ɫɬɨɹɳɢɟ ɩɟɪɟɞ ݔ௜ଶ 

ɩɨɥɢɧɨɦɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫɢɝɧɚɥɶɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ. Ʉɪɨɦɟ ɬɨɝɨ ɞɥɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ܾ ଴ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɭ ߚ଴଴ ɭɫɪɟɞɧɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɨɜ 

ɜ ɰɟɧɬɪɟ ɩɥɚɧɚ. Ɋɚɡɧɨɫɬɶ ߚ଴ −  ଴଴ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɰɟɧɤɭ ɞɥɹ ɫɭɦɦɵߚ

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ∑ ܾ௜௜. ȿɫɥɢ ɬɚɤɚɹ ɫɭɦɦɚ ɧɭɥɸ, ɬɨ ɩɨɥɭɱɟɧɧɚɹ ɦɨɞɟɥɶ ɯɨɪɨɲɨ 

ɨɩɢɫɵɜɚɟɬ ɨɛɴɟɤɬ, ɢɧɚɱɟ ɝɢɩɨɬɟɡɚ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɨɬɜɟɪɝɚɟɬɫɹ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ 

ɝɢɩɨɬɟɡɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɬɢɫɬɢɤɚ ɋɬɶɸɞɟɧɬɚ: 

 

ݐ  = ሺఉబ−ఉబబሻ𝜎𝛽బ̂ ,                                                                                                         (16) 

 

 ɝɞɟ 𝜎ఉబ̂ – ɨɰɟɧɤɚ ɞɢɫɩɟɪɫɢɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ߚ଴, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ 

ɮɨɪɦɭɥɟ ɧɢɠɟ: 

 

 𝜎ఉబ̂ = 𝜎𝑦̂√௡.                                                                                                           (17) 

 

 Ƚɢɩɨɬɟɡɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ, ɟɫɥɢ |ݐ| <  ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ – ݒ .௩,ఈݐ

ɫɜɨɛɨɞɵ ɨɰɟɧɤɢ 𝜎𝑦̂, ɚ ߙ – ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ. 

 ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɞɜɭɯ ɦɟɬɨɞɨɜ ɩɨ ɨɰɟɧɤɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ ɛɵɥ 

ɫɞɟɥɚɧ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɩɟɪɜɨɝɨ ɦɟɬɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɫɬɢɤɢ Ɏɢɲɟɪɚ. 
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 3 Ʉɨɦɩɶɸɬɟɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 

 

 ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɜɵɱɢɫɥɟɧɢɣ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɵ, 

ɜɵɩɨɥɧɹɸɳɚɹ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɪɨɝɪɚɦɦɢɫɬɚ 

ɫ ɨɩɢɫɚɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɚ 

ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ – ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

 ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɜɨɫɟɦɶ ɬɢɩɨɜ ɨɩɵɬɨɜ. Ⱦɥɹ 

ɤɚɠɞɨɝɨ ɬɢɩɚ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ 50 ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɛɵɥɨ 

ɩɪɨɜɟɞɟɧɨ 400 ɨɩɵɬɨɜ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚɛɨɪɵ ɡɧɚɱɟɧɢɣ 

ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜ ɫɟɤɭɧɞɚɯ, ɫ ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ 

ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɫɟɤɭɧɞɚɯ 

Ɉɩɵɬ 
Ɋɟɡɭɥɶɬɚɬ 

1 2 3 4 5 6 7 8 

y1 23,11 0,3 20,24 0,3 23,39 0,27 19,68 0,25 

y2 28,86 0,39 20,45 0,31 24,03 0,31 19,75 0,28 

y3 35,31 0,41 20,81 0,34 24,83 0,39 19,97 0,28 

y4 39,12 0,42 20,86 0,38 25,05 0,39 19,99 0,3 

y5 42,36 0,42 20,9 0,38 25,61 0,39 20,06 0,31 

y6 43,01 0,45 20,97 0,38 25,69 0,41 20,07 0,31 

y7 51,62 0,45 21,28 0,39 25,98 0,42 20,07 0,33 

y8 62,7 0,47 21,38 0,39 26,05 0,42 20,12 0,34 

y9 24,68 0,48 21,68 0,39 26,41 0,42 20,18 0,36 

y10 27,38 0,49 22,06 0,41 27,55 0,44 20,23 0,38 

y11 34,04 0,52 22,19 0,41 27,66 0,44 20,3 0,38 

y12 34,94 0,52 22,25 0,41 28,05 0,44 20,41 0,38 

y13 35,33 0,53 23,47 0,41 29,87 0,45 20,45 0,39 

y14 36,57 0,53 20,55 0,42 31,07 0,47 20,52 0,39 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

Ɉɩɵɬ 
Ɋɟɡɭɥɶɬɚɬ 

1 2 3 4 5 6 7 8 

y15 38,51 0,56 20,72 0,44 32,35 0,47 20,55 0,39 

y16 41,76 0,59 20,72 0,44 32,45 0,49 20,58 0,39 

y17 42,82 0,69 20,75 0,44 32,73 0,5 20,59 0,39 

y18 46,7 0,7 21 0,44 32,73 0,5 20,62 0,41 

y19 51,5 0,72 21,05 0,45 32,86 0,5 20,63 0,41 

y20 54,3 0,74 21,07 0,45 34,01 0,53 20,7 0,41 

y21 67,49 0,74 21,55 0,45 34,92 0,53 20,71 0,41 

y22 62,96 0,74 21,74 0,45 35,74 0,54 20,73 0,41 

y23 23,68 0,74 22,01 0,45 35,83 0,55 20,84 0,42 

y24 25,51 0,75 22,05 0,47 36,22 0,58 20,86 0,42 

y25 38,85 0,84 23,3 0,47 36,89 0,59 20,9 0,42 

y26 42,57 0,91 23,39 0,47 37,37 0,61 20,91 0,42 

y27 43,41 0,97 23,55 0,48 38,02 0,63 20,95 0,42 

y28 45,27 1,02 26,34 0,48 40,11 0,71 20,96 0,44 

y29 52,93 1,06 32,61 0,48 40,86 0,8 21,04 0,44 

y30 63,3 1,42 20,12 0,48 43,09 0,94 21,04 0,44 

y31 23,59 1,74 20,95 0,49 43,33 0,94 21,15 0,44 

y32 26,76 1,94 21,51 0,5 43,36 1,08 21,21 0,45 

y33 28,03 2 22,17 0,52 44,04 1,39 21,37 0,45 

y34 32,59 2,14 22,57 0,52 45,58 2 21,76 0,45 

y35 33,6 2,5 22,68 0,53 46,57 2,36 21,79 0,47 

y36 36,39 2,99 22,92 0,53 46,9 2,59 21,95 0,47 

y37 39,43 4,25 25,48 0,53 47,54 3,06 22,12 0,47 

y38 40,48 5,7 25,59 0,55 48,49 4,03 22,12 0,48 

y39 43,6 5,77 20,91 0,56 52,57 4,81 22,26 0,48 

y40 46,02 6,64 21,25 0,58 52,88 4,95 22,38 0,48 

y41 47,15 6,72 21,27 0,58 52,96 6,17 22,6 0,48 

y42 47,72 7,33 21,35 0,59 53,86 6,89 22,75 0,48 

y43 48,32 8,3 22,16 0,59 55,86 6,93 23,04 0,5 

y44 51,93 9,39 22,33 0,59 55,97 7,82 23,16 0,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

Ɉɩɵɬ 
Ɋɟɡɭɥɶɬɚɬ 

1 2 3 4 5 6 7 8 

y45 52,75 10,48 22,49 0,61 56,57 10,09 23,39 0,52 

y46 62,77 12,01 24,52 0,64 59,74 10,31 23,82 0,52 

y47 65,24 12,27 24,65 0,66 68,49 10,75 23,87 0,52 

y48 67,77 14,68 20,36 0,66 72,95 12,07 24,86 0,53 

y49 39,73 16,41 20,63 5,5 75,17 13,46 26,83 0,54 

y50 95,48 17,02 20,84 45,29 98,54 32,55 30,64 0,63 

 

 ɗɤɫɩɟɪɢɦɟɧɬ ɫɱɢɬɚɥɫɹ ɭɞɚɱɧɵɦ, ɟɫɥɢ ɜɫɟ ɚɜɬɨɧɨɦɧɵɟ ɚɝɟɧɬɵ ɛɵɥɢ 

ɞɨɜɟɞɟɧɵ ɞɨ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ. ɉɪɢɦɟɪ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.  

 

 
Ɋɢɫɭɧɨɤ 3 – ɍɞɚɱɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ 
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 Ɉɞɧɚɤɨ ɛɵɜɚɥɢ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɚɝɟɧɬɵ ɪɚɡɞɟɥɹɥɢɫɶ. ȿɫɥɢ ɦɟɠɞɭ ɧɢɦɢ 

ɨɤɚɡɵɜɚɥɫɹ ɞɪɭɝɨɣ ɨɛɴɟɤɬ, ɬɨ ɜɨɡɧɢɤɚɥɚ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɜɢɫɚɧɢɹ ɚɥɝɨɪɢɬɦɚ, ɬɚɤ 

ɤɚɤ ɩɚɫɬɭɯ ɫɬɪɟɦɢɥɫɹ ɜɟɪɧɭɬɶ «ɩɨɬɟɪɹɜɲɟɝɨɫɹ» ɚɝɟɧɬɚ ɢ ɡɚɧɢɦɚɥ ɩɨɡɢɰɢɸ ɡɚ 

ɧɢɦ. Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 

Ɋɢɫɭɧɨɤ 4 – Ɂɚɜɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ 

 

 ɉɨɦɢɦɨ ɧɚɯɨɠɞɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɨɧ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ, ɬɚɤɠɟ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɣɞɟɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɛɴɟɤɬɨɜ. ɋ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɍɚɛɥɢɰɚ 5 – Ʉɨɥɢɱɟɫɬɜɨ ɧɟɭɞɚɱɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɚɝɟɧɬɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 

ɪɟɚɥɶɧɵɣ ɩɚɫɬɭɯ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ 

10 2 1 
11 3 1 
12 2 1 
13 4 3 
14 5 2 
15 2 4 
16 2 3 
17 5 4 
18 5 4 
19 4 4 
20 2 4 
21 2 4 
22 3 2 
23 3 2 
24 5 4 
25 4 3 
26 4 4 
27 4 2 
28 5 3 
29 5 4 
30 3 3 
31 5 4 
32 2 2 
33 4 4 
34 4 3 
35 4 1 
36 2 2 
37 2 4 
38 5 3 
39 2 4 
40 2 2 
41 4 1 
42 5 3 
43 4 4 
44 3 2 
45 3 2 
46 3 1 
47 4 3 
48 5 3 
49 3 3 
50 5 1 
51 4 3 
52 3 4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 

ɪɟɚɥɶɧɵɣ ɩɚɫɬɭɯ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ 

53 4 1 
54 3 1 
55 3 4 
56 2 2 
57 5 4 
58 3 3 
59 3 3 
60 5 3 
61 4 3 
62 2 4 
63 3 4 
64 4 4 
65 2 4 
66 3 3 
67 2 3 
68 5 4 
69 3 1 
70 5 2 
71 3 4 
72 2 1 
73 2 1 
74 3 4 
75 2 2 
76 5 2 
77 2 1 
78 3 1 
79 4 3 
80 5 3 
81 3 1 
82 4 1 
83 4 3 
84 2 1 
85 5 1 
86 4 4 
87 3 4 
88 2 2 
89 4 1 
90 3 1 
91 5 1 
92 2 2 
93 4 1 
94 3 3 
95 4 4 
96 2 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ 
Ʉɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ 

ɪɟɚɥɶɧɵɣ ɩɚɫɬɭɯ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ 

97 2 1 
98 5 4 
99 3 2 
100 5 4 
101 2 3 

 

 3.1 ɉɪɨɜɟɞɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɢ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

 

 ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɢɣ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɜɵɱɢɫɥɟɧɢɹ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ 

ɪɟɡɭɥɶɬɚɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɜɡɹɬɵ ɭɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ. 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ݔଵ – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɧɨɦɧɵɯ ɨɛɴɟɤɬɨɜ, ݔଶ – ɜɢɪɬɭɚɥɶɧɨɫɬɶ 

ɩɚɫɬɭɯɚ  ɢ ݔଷ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɝɪɚɞ. 

 ȼ ɬɚɛɥɢɰɟ 6 ɩɨɤɚɡɚɧɚ ɦɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɝɞɟ ɜ ɩɨɫɥɟɞɧɟɣ ɤɨɥɨɧɤɟ ɭɤɚɡɚɧɵ ɭɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɷɤɫɩɟɪɢɦɟɧɬɚ.  

 

Ɍɚɛɥɢɰɚ 6 – Ɇɚɬɪɢɰɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 

ɇɨɦɟɪ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 
 ప̅ݕ ଷݔଶݔଵݔ ଷݔଶݔ ଷݔଵݔ ଶݔଵݔ ଷݔ ଶݔ ଵݔ

1 + + + + + + + 43,8 

2 - + + - - + - 3,4 

3 + - + - + - - 22,15 

4 - - + + - - + 1,47 

5 + + - + - - - 41,38 

6 - + - - + - + 3,19 

7 + - - - - + + 21,55 

8 - - - + + + - 0,42 
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 ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪɚɜɧɟɧɢɹ 

ɪɟɝɪɟɫɫɢɢ ɩɨ ɮɨɪɦɭɥɚɦ 10: 

 

଴ߚ  =  ସଷ,଼+ଷ,ସ+ଶଶ,ଵହ+ଵ,ସ଻+ସଵ,ଷ଼+ଷ,ଵଽ+ଶଵ,ହହ+଴,ସଶ଼ = ଵଷ଻,ଷ଺଼ = ͳ͹,ͳ͹, 

ଵߚ  =  ସଷ,଼−ଷ,ସ+ଶଶ,ଵହ−ଵ,ସ଻+ସଵ,ଷ଼−ଷ,ଵଽ+ଶଵ,ହହ−଴,ସଶ଼ = ଵଶ଴,ସ଼ = ͳͷ,Ͳͷ, 

ଶߚ  =  ସଷ,଼+ଷ,ସ−ଶଶ,ଵହ−ଵ,ସ଻+ସଵ,ଷ଼+ଷ,ଵଽ−ଶଵ,ହହ−଴,ସଶ଼ = ସ଺,ଵ଼଼ ≈ ͷ,͹͹, 

ଷߚ  =  ସଷ,଼+ଷ,ସ+ଶଶ,ଵହ+ଵ,ସ଻−ସଵ,ଷ଼−ଷ,ଵଽ−ଶଵ,ହହ−଴,ସଶ଼ = ସ,ଶ଼଼ ≈ Ͳ,ͷͶ, 

ଵଶߚ  =  ସଷ,଼−ଷ,ସ−ଶଶ,ଵହ+ଵ,ସ଻+ସଵ,ଷ଼−ଷ,ଵଽ−ଶଵ,ହହ+଴,ସଶ଼ = ଷ଺,଻଼଼ ≈ Ͷ,͸, 

ଵଷߚ  =  ସଷ,଼−ଷ,ସ+ଶଶ,ଵହ−ଵ,ସ଻−ସଵ,ଷ଼+ଷ,ଵଽ−ଶଵ,ହହ+଴,ସଶ଼ = ଵ,଻଺଼ = Ͳ,ʹʹ, 

ଶଷߚ  =  ସଷ,଼+ଷ,ସ−ଶଶ,ଵହ−ଵ,ସ଻−ସଵ,ଷ−ଷ,ଵଽ+ଶଵ,ହହ+଴,ସଶ଼ = ଴,ଽ଼଼ ≈ Ͳ,ͳʹ, 

ଵଶଷߚ  =  ସଷ,଼−ଷ,ସ−ଶଶ,ଵହ+ଵ,ସ଻−ସଵ,ଷ଼+ଷ,ଵଽ+ଶଵ,ହହ−଴,ସଶ଼ = ଶ,଺଺଼ ≈ Ͳ,͵͵. 

 

 ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɯ ɩɪɨɜɟɪɹɸɬ ɧɚ ɡɧɚɱɢɦɨɫɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɵɛɨɪɨɱɧɵɟ ɞɢɫɩɟɪɫɢɢ: 

 

 𝜎ଵଶ = ʹͲͶ,͵ʹ, 

 𝜎ଶଶ = ʹͳ,ͲͶ, 

 𝜎ଷଶ = Ͷ,͵͹, 

 𝜎ସଶ = ͶͲ,Ͷͻ, 

 𝜎ହଶ = ʹ͵͹,͵ͷ, 

 𝜎଺ଶ = ͵Ͳ,ͷͺ, 

 𝜎଻ଶ = ͵,͹ͷ, 

 𝜎ଶ଼ = Ͳ,Ͳͳ. 

 

 ɉɨ ɮɨɪɦɭɥɟ (13) ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɞɢɫɩɟɪɫɢɹ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ: 
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 𝜎˅ˑ˔˒.ଶ = ଵ଼ ∑ 𝜎௜ଶ௜଼=ଵ = ଵ଼ ሺʹͲͶ,͵ʹ + ʹͳ,ͲͶ + Ͷ,͵͹ + ͶͲ,Ͷͻ + ʹ͵͹,͵ͷ +͵Ͳ,ͷͺ + ͵,͹ͷ + Ͳ,Ͳͳሻ = ଵ଼ ∙ ͷͶͳ,ͻͳ ≈ ͸͹,͹Ͷ. 

 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɫɨɫɬɚɜɢɥɨ: 

 

 𝜎ˍˑэф. = √𝜎˅ˑ˔˒మ .଼∙ହ଴ = √଺଻,଻ସସ଴଴ ≈ Ͳ,Ͷͳ. 

 

 ɂɡ ɬɚɛɥɢɰɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ ɩɨ ɱɢɫɥɭ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ͺ ∙Ͷͻ = ͵ͻʹ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ ߙ = Ͳ,Ͳͷ, ɛɵɥ ɧɚɣɞɟɧ ݐˍ˓. = ͳ,ͻ͸. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  

 

.˓ˍݐ  ∙ 𝜎ˍˑэф. = ͳ,ͻ͸ ∙ Ͳ,Ͷͳ ≈ Ͳ,ͺ. 

 

 ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ݐˍ˓. ∙ 𝜎ˍˑэф. ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 

ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ߚଷ, ߚଵଷ, ߚଶଷ ɢ ߚଵଶଷ ɦɟɧɶɲɟ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ, ɱɟɦ 

0,8. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɟ ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɦɵɦɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ ɫ ɛɟɡɪɚɡɦɟɪɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

 

ݕ̂  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ ∙ ଵݔ + ͷ,͹͹ ∙ ଶݔ + Ͷ,͸ ∙  ଶ.                                                (18)ݔଵݔ

 

 Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɩɨ 

ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ. 

 ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

 

ଵ̃ݕ  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ + ͷ,͹͹ + Ͷ,͸ = Ͷʹ,͸ͻ, 

ଶ̃ݕ  = ͳ͹,ͳ͹ − ͳͷ,Ͳͷ + ͷ,͹͹ − Ͷ,͸ = ͵,ͳͻ, 

ଷ̃ݕ  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ − ͷ,͹͹ − Ͷ,͸ = ʹͳ,ͻͷ, 
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ସ̃ݕ  = ͳ͹,ͳ͹ − ͳͷ,Ͳͷ − ͷ,͹͹ + Ͷ,͸ = Ͳ,ͺͷ, 

ହ̃ݕ  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ + ͷ,͹͹ + Ͷ,͸ = Ͷʹ,͸ͻ, 

଺̃ݕ  = ͳ͹,ͳ͹ − ͳͷ,Ͳͷ + ͷ,͹͹ − Ͷ,͸ = ͵,ͳͻ, 

଻̃ݕ  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ − ͷ,͹͹ − Ͷ,͸ = ʹͳ,ͻͷ, 

଼̃ݕ  = ͳ͹,ͳ͹ − ͳͷ,Ͳͷ − ͷ,͹͹ + Ͷ,͸ = Ͳ,ͺͷ. 

 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɚ ɧɚɣɞɟɧɚ ɨɫɬɚɬɨɱɧɚɹ ɞɢɫɩɟɪɫɢɹ: 

 

 𝜎ˑ˔˕.ଶ =  ହ଴଼−ସ ሺሺͶʹ,͸ͻ − Ͷ͵,ͺሻଶ + ሺ͵,ͳͻ − ͵,Ͷሻଶ + ሺʹͳ,ͻͷ − ʹʹ,ͳͷሻଶ +ሺͲ,ͺͷ − ͳ,Ͷ͹ሻଶ + ሺͶʹ,͸ͻ − Ͷͳ,͵ͺሻଶ + ሺ͵,ͳͻ − ͵,ͳͻሻଶ + ሺʹͳ,ͻͷ − ʹͳ,ͷͷሻଶ +ሺͲ,ͺͷ − Ͳ,Ͷʹሻଶሻ = ହ଴ସ ሺͳ,ʹ͵ + Ͳ,ͲͶ + Ͳ,ͲͶ + Ͳ,͵ͺ + ͳ,͹ʹ + Ͳ + Ͳ,ͳ͸ + Ͳ,ͳͺሻ ≈Ͷ͸,ͺͺ. 

 

 Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

 

 𝐹 ˃˔ч. = 𝜎ˑ˔˕.మ𝜎˅ˑ˔˒.మ = ସ଺,଼଼଺଻,଻ସ ≈ Ͳ,͸ͻ. 

 

 Ɍɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ ɛɵɥɨ ɜɡɹɬɨ ɢɡ ɬɚɛɥɢɰɵ 

ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ɏɢɲɟɪɚ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ ߙ = Ͳ,Ͳͷ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɟɩɟɧɹɦ ɫɜɨɛɨɞɵ 𝑘ଵ = ͺ − Ͷ = Ͷ ɢ 𝑘ଶ = ͺ ∙ Ͷͻ = ͵ͻʹ: 

 

 𝐹 ˃˄ˎ. = ʹ,Ͷ. 

 

 Ɍɚɤ ɤɚɤ 𝐹 ˃˔ч. = Ͳ,͸ͻ < 𝐹 ˃˄ˎ. = ʹ,Ͷ, ɬɨ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɪɟɝɪɟɫɫɢɢ 

ɚɞɟɤɜɚɬɧɨ. 

 ɉɨɫɥɟɞɧɢɦ ɷɬɚɩɨɦ ɛɵɥɨ ɩɨɥɭɱɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɜ ɧɚɬɭɪɚɥɶɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ, ɢɫɩɨɥɶɡɭɸ ɮɨɪɦɭɥɭ (18): 
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ݕ̂  = ͳ͹,ͳ͹ + ͳͷ,Ͳͷ ∙ ௨భ−ହହସହ + ͷ,͹͹ ∙ ௨మ−଴,ହ଴,ହ + Ͷ,͸ ∙ ௨భ−ହହସହ ∙ ௨మ−଴,ହ଴,ହ . 

 

 ȼɵɩɨɥɧɢɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɦɵ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɟɟ ɭɪɚɜɧɟɧɢɟ, 

ɨɩɢɫɵɜɚɸɳɟɟ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɧɨɦɧɵɯ ɚɝɟɧɬɨɜ ɢ ɬɢɩɚ ɩɚɫɬɭɯɚ: 

 

ݕ̂  = Ͳ,ʹ͵ ∙ ଵݑ + Ͳ,͵ʹ ∙ ଶݑ + Ͳ,ʹ ∙ ଶݑଵݑ − ͳ,ͻ.                                                  (19) 

 

 Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɵ ɦɨɠɟɦ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ 

ɚɜɬɨɧɨɦɧɵɯ ɨɛɴɟɤɬɨɜ. ȼɬɨɪɵɦ ɮɚɤɬɨɪɨɦ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɢɩ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɛɴɟɤɬɚ. ɇɚ ɪɢɫɭɧɤɟ 5 ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ (19) ɩɨɫɬɪɨɟɧ 

ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɚɜɬɨɧɨɦɧɵɯ ɨɛɴɟɤɬɨɜ, ɝɞɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɢɪɬɭɚɥɶɧɨɝɨ 

ɩɚɫɬɭɯɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɫɨɤɪɚɳɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 2 ɪɚɡɚ. 

 

 
Ɋɢɫɭɧɨɤ 5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɭɩɪɚɜɥɹɟɦɵɯ ɚɝɟɧɬɨɜ 
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 ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ, ɝɞɟ ɩɨɤɚɡɚɧɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. Ⱦɥɹ ɪɟɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 22,29 ɫɟɤɭɧɞɵ, 

ɚ ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɝɨ – 10,87 ɫɟɤɭɧɞ. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 

 

 Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɚɫɬɭɯɚ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7. Ⱦɥɹ ɪɟɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 2,72 ɫɟɤɭɧɞɵ, ɚ 

ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɝɨ – 0,4 ɫɟɤɭɧɞɵ. 
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Ɋɢɫɭɧɨɤ 7 – Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɚɫɬɭɯɚ 

 

 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 8. 

Ⱦɥɹ ɪɟɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 41,85 ɫɟɤɭɧɞɵ, ɚ ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɝɨ – 

21,33 ɫɟɤɭɧɞɵ. 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɚɫɬɭɯɚ 
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 ȼ ɯɨɞɟ ɩɨɫɬɪɨɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ 

ɚɥɝɨɪɢɬɦɚ ɨɬ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ 

ɩɪɟɝɪɚɞ ɧɚ ɩɭɬɢ ɤ ɰɟɥɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɚɥɝɨɪɢɬɦ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɞɢɫɬɚɧɰɢɢ ɫ ɢɧɵɦɢ 

ɨɛɴɟɤɬɚɦɢ ɧɚ ɦɚɪɲɪɭɬɟ. 

 Ʉɚɤ ɨɬɦɟɱɚɥɨɫɶ ɪɚɧɟɟ, ɢɧɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɡɚɜɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ, ɤɨɝɞɚ ɧɚ 

ɪɚɛɨɱɟɦ ɩɨɥɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɢɧɵɟ ɨɛɴɟɤɬɵ. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɧɚ ɤɚɠɞɵɟ 50 ɨɩɵɬɨɜ ɩɪɢɯɨɞɢɬɶɫɹ ɨɤɨɥɨ 

ɱɟɬɵɪɟɯ ɬɚɤɢɯ ɨɲɢɛɨɤ ɜ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɝɟɧɬɨɜ. ɋ ɪɟɡɭɥɶɬɚɬɚɦɢ 

ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɧɚ ɪɢɫɭɧɤɟ 9, ɝɞɟ ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɜɟɪɨɹɬɧɨɫɬɢ ɭɫɩɟɲɧɨɣ 

ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ.  

 

 
Ɋɢɫɭɧɨɤ 9 – ȼɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɚɝɟɧɬɨɜ 

 

 ȼɫɟ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɧɟ ɩɪɟɜɵɲɚɟɬ 12% ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɞɨɫɬɚɬɨɱɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ. 
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 ȿɫɥɢ ɝɨɜɨɪɢɬɶ ɨɛ ɨɛɳɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ, ɬɨ ɫɬɨɢɬ ɟɝɨ 

ɫɪɚɜɧɢɬɶ ɫ ɚɧɚɥɨɝɚɦɢ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɚɥɝɨɪɢɬɦɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɟɫɬɢ ɝɪɭɩɩɭ 

ɤ ɨɞɧɨɣ ɤɨɧɟɱɧɨɣ ɰɟɥɢ ɧɟ ɬɚɤ ɦɧɨɝɨ. ȼ ɨɫɧɨɜɧɨɦ ɨɧɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɜɵɛɨɪ 

ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɚɝɟɧɬɚ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ 

ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɚɥɝɨɪɢɬɦ Steering 

Behavior, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɥɨɠɢɬɶ ɩɭɬɶ ɜ ɨɛɯɨɞ ɩɪɟɩɹɬɫɬɜɢɹɦ. Ɉɞɧɚɤɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɬɧɨɫɢɬɟɥɶɧɨ Ⱥɉɋ ɛɭɞɟɬ ɧɚɢɦɟɧɟɟ 

ɷɮɮɟɤɬɢɜɧɨ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɚɠɞɵɣ ɚɝɟɧɬ ɛɭɞɟɬ «ɫɚɦ ɡɚ ɫɟɛɹ», ɱɬɨ 

ɭɜɟɥɢɱɢɬ ɧɚɝɪɭɡɤɭ ɧɚ ɚɥɝɨɪɢɬɦ. Ɍɚɤɠɟ ɛɭɞɟɬ ɜɟɥɢɤɚ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ 

ɰɟɥɨɫɬɧɨɫɬɢ ɝɪɭɩɩɵ, ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɧɟɞɨɩɭɫɬɢɦɵɦ. 

Ȼɨɥɟɟ ɛɥɢɡɤɢɦ ɤ Ⱥɉɋ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɪɨɟɜɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɝɪɭɩɩɨɣ ɚɝɟɧɬɨɜ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ 

ɪɚɡɞɟɥɟɧɢɟ ɧɚ «ɜɟɞɭɳɢɯ» ɢ «ɜɟɞɨɦɵɯ» ɪɨɛɨɬɨɜ. Ⱥɝɟɧɬɵ, ɩɨɥɭɱɢɜɲɢɟ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ, ɫɬɚɧɨɜɹɬɫɹ «ɜɟɞɭɳɢɦɢ», ɨɫɬɚɥɶɧɵɟ – 

«ɜɟɞɨɦɵɦɢ». Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɝɞɚ «ɜɟɞɭɳɢɟ» ɧɚɱɢɧɚɸɬ ɞɜɢɝɚɬɶɫɹ ɤ ɰɟɥɢ, ɬɨ 

ɜɟɞɨɦɵɟ ɧɚɱɢɧɚɸɬ ɫɥɟɞɨɜɚɬɶ ɡɚ ɧɢɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɥɵ 

ɨɬɬɚɥɤɢɜɚɧɢɹ ɢ ɩɪɢɬɹɠɟɧɢɹ ɤ ɚɝɟɧɬɚɦ ɩɨɞɨɛɧɨ ɬɨɦɭ, ɤɚɤ ɷɬɨ ɛɵɥɨ ɜ Ⱥɉɋ. 

Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɫɬɚɧɨɜɢɬɫɹ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɠɢɜɵɦ ɨɛɴɟɤɬɚɦ. Ʉ ɬɨɦɭ ɠɟ ɜɨɡɪɚɫɬɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɚɦɢɯ 

ɚɝɟɧɬɨɜ, ɬɚɤ ɤɚɤ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ «ɜɟɞɭɳɢɟ» ɢ «ɜɟɞɨɦɵɟ» ɦɨɝɭɬ ɩɨɦɟɧɹɬɶɫɹ. 

ɋɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ Ⱥɉɋ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɪɟɲɟɧɢɟɦ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɡɚɞɚɱɢ ɩɨ 

ɭɩɪɚɜɥɟɧɢɸ ɚɜɬɨɧɨɦɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. 

 ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ 

ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɝɪɭɩɩɨɣ ɚɜɬɨɧɨɦɧɵɯ ɨɛɴɟɤɬɨɜ, ɤɚɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɚɥɶɧɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ, 

ɬɚɤ ɢ ɫ ɜɢɪɬɭɚɥɶɧɵɦ ɩɚɫɬɭɯɨɦ, ɜ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɩɪɟɝɪɚɞ ɧɚ ɩɭɬɢ ɤ 

ɰɟɥɢ. 
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 3.2 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɠɢɜɵɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɚɝɟɧɬɚɦ 

 

 Ɋɚɧɟɟ ɝɨɜɨɪɢɥɨɫɶ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɣ ɚɥɝɨɪɢɬɦ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɧɚ ɨɫɧɨɜɟ 

ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ. ɉɪɹɦɵɦ ɟɝɨ ɧɚɡɧɚɱɟɧɢɟɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 

ɪɨɛɨɬɢɡɚɰɢɹ ɜɵɩɚɫɚ ɨɜɟɰ ɢɥɢ ɞɪɭɝɢɯ ɠɢɜɨɬɧɵɯ, ɢɦɟɸɳɢɯ ɫɤɥɨɧɧɨɫɬɶ 

ɫɨɛɢɪɚɬɶɫɹ ɜ ɝɪɭɩɩɵ, ɫɬɚɢ, ɫɬɚɞɚ ɢ ɬ.ɩ. Ʉ ɠɢɜɵɦ ɨɛɴɟɤɬɚɦ ɜɨɡɦɨɠɧɨ 

ɩɪɢɦɟɧɢɬɶ ɬɨɥɶɤɨ ɚɥɝɨɪɢɬɦ ɫ ɪɟɚɥɶɧɵɦ ɩɚɫɬɭɯɨɦ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɪɨɛɨɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɢ ɛɭɞɭɬ ɪɟɚɝɢɪɨɜɚɬɶ 

ɨɛɴɟɤɬɵ. Ɍɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɜɨɡɦɨɠɧɨ ɩɨɩɪɨɛɨɜɚɬɶ ɩɪɢɦɟɧɢɬɶ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɨɥɩɨɣ ɥɸɞɟɣ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. Ⱦɥɹ ɷɬɨɝɨ ɬɚɤɠɟ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨɬɨɜ ɢɥɢ ɢɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟ ɩɨɡɜɨɥɹɸɳɢɯ 

ɥɸɞɹɦ ɩɨɤɢɧɭɬɶ ɛɟɡɨɩɚɫɧɭɸ ɡɨɧɭ. 

 ȿɫɥɢ ɝɨɜɨɪɢɬɶ ɨɛ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɬɨ ɞɥɹ ɧɢɯ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɤɚɤ ɫ ɪɟɚɥɶɧɵɦ ɩɚɫɬɭɯɨɦ, ɬɚɤ ɢ ɜɢɪɬɭɚɥɶɧɵɦ. Ɍɚɤɢɦɢ 

ɨɛɴɟɤɬɚɦɢ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɪɨɛɨɬɵ, ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɞɨɜɟɫɬɢ ɫ ɛɚɡɵ ɞɨ 

ɦɟɫɬɚ ɢɯ ɪɚɛɨɬɵ ɢ ɧɚɨɛɨɪɨɬ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ ɫɨɛɪɚɬɶ ɢɯ ɜ 

ɨɞɧɭ ɝɪɭɩɩɭ ɢ ɜɟɪɧɭɬɶ ɧɚ ɛɚɡɭ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɨɝɨ ɪɨɞɚ ɡɚɞɚɱ 

ɷɮɮɟɤɬɢɜɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɵɥɚɹ 

ɫɢɝɧɚɥ ɨɛ ɟɝɨ ɩɨɥɨɠɟɧɢɢ ɚɝɟɧɬɚɦ.  

 ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɝɪɭɩɩɨɣ ɪɨɛɨɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧ 

ɫɜɨɣ ɚɥɝɨɪɢɬɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɪɨɛɨɬɚ ɢ ɜɢɞɚ ɦɟɫɬɧɨɫɬɢ. 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɛɭɞɟɬ ɞɨɩɨɥɧɹɬɶ ɨɫɧɨɜɧɨɣ 

ɚɥɝɨɪɢɬɦ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɪɨɛɨɬɚ. ȼɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ ɛɭɞɟɬ 

ɩɨɥɭɱɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɜɫɟɯ ɭɱɚɫɬɜɭɸɳɢɯ ɚɝɟɧɬɨɜ ɢ ɪɚɫɫɱɢɬɵɜɚɬɶ ɝɥɨɛɚɥɶɧɵɣ 

ɰɟɧɬɪ ɦɚɫɫ ɝɪɭɩɩɵ. ȿɫɥɢ ɤɚɤɨɣ-ɥɢɛɨ ɭɱɚɫɬɧɢɤ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɞɚɥɶɲɟ 

ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɧɬɪɚ ɦɚɫɫ, ɬɨ ɩɚɫɬɭɯ ɛɭɞɟɬ ɩɨɫɵɥɚɬɶ ɟɦɭ ɫɢɝɧɚɥ 

ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɰɟɧɬɪɚ ɦɚɫɫ ɞɥɹ ɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɫɚɦɨɝɨ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜ 

ɧɭɠɧɭɸ ɬɨɱɤɭ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɧɤɪɟɬɧɵɣ ɚɥɝɨɪɢɬɦ ɞɚɧɧɨɝɨ ɚɝɟɧɬɚ. Ʉɨɝɞɚ 
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ɝɪɭɩɩɚ ɛɭɞɟɬ ɫɨɛɪɚɧɚ, ɩɚɫɬɭɯ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶ ɫɢɝɧɚɥ ɜɫɟɣ ɝɪɭɩɩɟ ɞɥɹ 

ɞɜɢɠɟɧɢɹ ɤ ɩɭɧɤɬɭ ɧɚɡɧɚɱɟɧɢɹ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɚɥɝɨɪɢɬɦ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

 ɉɨɫɤɨɥɶɤɭ ɪɚɛɨɬɭ ɩɚɫɬɭɯɚ, ɤɚɤ ɪɟɚɥɶɧɨɝɨ, ɬɚɤ ɢ ɜɢɪɬɭɚɥɶɧɨɝɨ, 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɫɛɨɪ ɢ ɜɨɠɞɟɧɢɟ ɝɪɭɩɩɵ, ɬɨ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ 

ɨɞɧɨɝɨ ɢɡ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɟɫɥɢ ɬɨɝɨ ɬɪɟɛɭɟɬ ɡɚɞɚɱɚ. 

 ɉɪɢ ɩɨɫɬɨɹɧɧɨɦ ɞɜɢɠɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ, 

ɱɬɨɛɵ ɨɬɞɟɥɶɧɵɟ ɨɛɴɟɤɬɵ ɧɟ ɜɵɛɢɜɚɥɢɫɶ ɢɡ ɝɪɭɩɩɵ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ 

ɩɪɢɦɟɧɹɬɶ ɪɚɛɨɬɭ ɫɛɨɪɚ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɩɪɢ ɨɬɞɚɥɟɧɢɢ ɨɛɴɟɤɬɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɫɩɥɚɜ ɞɪɟɜɟɫɢɧɵ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

ɍɩɪɚɜɥɹɬɶ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɛɪɟɜɟɧ ɜ ɬɚɤɨɦ ɜɚɪɢɚɧɬɟ ɧɟ ɬɪɟɛɭɟɬɫɹ, 

ɨɞɧɚɤɨ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ ɫɛɨɪɚ ɝɪɭɩɩɵ, ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɨɞɞɟɪɠɤɭ ɜɨ 

ɢɡɛɟɠɚɧɢɟ ɢɯ ɪɚɫɩɥɵɜɚɧɢɹ. Ɉɬɫɥɟɠɢɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɛɪɟɜɟɧ ɦɨɠɧɨ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ, ɚ ɫɨɛɢɪɚɬɶ ɭɩɥɵɜɚɸɳɢɟ ɟɞɢɧɢɰɵ ɦɨɠɧɨ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɧɢɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɛɨɬɚ ɜ ɤɚɱɟɫɬɜɟ ɩɚɫɬɭɯɚ, ɩɥɵɜɭɳɟɝɨ 

ɜɩɟɪɟɞɢ ɢɥɢ ɫɡɚɞɢ ɝɪɭɩɩɵ. 

 ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɩɪɢɦɟɪɨɜ ɫɬɚɧɨɜɢɬɶɫɹ ɹɫɧɨ, ɱɬɨ ɚɥɝɨɪɢɬɦ 

ɪɚɛɨɬɵ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɩɨɦɢɦɨ ɫɜɨɟɝɨ ɨɫɧɨɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɦɨɠɧɨ 

ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ. 

 

 3.3 ɉɨɢɫɤ ɩɪɢɦɟɧɢɦɨɫɬɢ Ⱥɉɋ ɜ ɧɨɜɵɯ ɨɛɥɚɫɬɹɯ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 
ɪɚɡɪɟɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ 

 

 Ⱦɥɹ ɩɨɢɫɤɚ ɩɪɢɦɟɧɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɜ ɧɨɜɵɯ 

ɨɛɥɚɫɬɹɯ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɛɥɢɰɟɣ ɪɚɡɪɟɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɪɨɬɢɜɨɪɟɱɢɣ, ɩɪɟɞɥɨɠɟɧɧɨɣ Ƚ. ɋ. Ⱥɥɶɬɲɭɥɥɟɪɨɦ. ɋɚɦɚ ɬɚɛɥɢɰɚ, ɚ ɬɚɤɠɟ 

ɩɪɢɟɦɵ ɭɫɬɪɚɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
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 ȿɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨɛ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɬɨ ɚɥɝɨɪɢɬɦ ɦɨɠɧɨ 

ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɨɛɨɬɨɜ. Ɍɚɤɢɯ ɚɝɟɧɬɨɜ 

ɜɨɡɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɞɥɹ ɢɡɭɱɟɧɢɹ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ ɦɟɫɬɧɨɫɬɢ. Ɋɭɱɧɨɟ 

ɭɩɪɚɜɥɟɧɢɟ ɝɪɭɩɩɨɣ ɪɨɛɨɬɨɜ ɜ ɬɚɤɢɯ ɫɢɬɭɚɰɢɹɯ ɫɬɚɧɨɜɢɬɶɫɹ ɞɨɜɨɥɶɧɨ 

ɬɪɭɞɨɡɚɬɪɚɬɧɵɦ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬɵ ɜɫɟɣ 

ɫɢɫɬɟɦɵ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɠɟɬ ɭɯɭɞɲɢɬɶɫɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɬɚɤ ɤɚɤ 

ɝɪɭɩɩɚ ɦɨɠɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɤɢɞɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɨɛɥɚɫɬɶ, ɚ ɬɚɤɠɟ ɫɧɢɡɢɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɬɚɤ ɤɚɤ ɩɪɢɞɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜ ɬɭ ɢɥɢ ɢɧɭɸ 

ɫɬɨɪɨɧɭ. ɉɟɪɜɭɸ ɩɪɨɛɥɟɦɭ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ ɪɚɡɪɟɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɪɨɬɢɜɨɪɟɱɢɣ ɦɨɠɧɨ ɪɟɲɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɩɪɢɧɰɢɩ «ɩɨɫɪɟɞɧɢɤɚ». Ɇɨɠɧɨ 

ɜɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɥɟɝɤɨɭɩɪɚɜɥɹɟɦɵɣ ɨɛɴɟɤɬ, ɜɨɤɪɭɝ ɤɨɬɨɪɨɝɨ ɢ ɛɭɞɭɬ 

ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɨɫɬɚɥɶɧɵɟ ɚɝɟɧɬɚ. Ɋɟɲɟɧɢɟ ɜɬɨɪɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɬɢɜɨɪɟɱɢɹ 

ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɛɨɥɶɲɨɣ ɝɪɭɩɩɵ ɧɚ ɧɟɫɤɨɥɶɤɨ ɧɟɛɨɥɶɲɢɯ 

ɩɨɞɝɪɭɩɩ ɫɨ ɫɜɨɢɦ ɜɢɪɬɭɚɥɶɧɵɦ ɩɚɫɬɭɯɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɡɚɞɚɬɶ ɞɥɹ 

ɤɚɠɞɨɣ ɩɨɞɝɪɭɩɩɵ ɢɡɭɱɟɧɢɟ ɫɜɨɟɣ ɨɬɞɟɥɶɧɨɣ ɩɨɞɨɛɥɚɫɬɢ, ɭɜɟɥɢɱɢɜɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɜɨɞɢɦɵɯ ɪɚɛɨɬ ɢ ɫɧɢɠɚɹ ɧɚɝɪɭɡɤɭ ɧɚ ɜɢɪɬɭɚɥɶɧɵɯ 

ɩɚɫɬɭɯɨɜ.  

 ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɝɪɭɩɩ ɜɨɡɧɢɤɚɟɬ ɢɞɟɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɭɩɩ ɨɛɴɟɤɬɨɜ, ɚ ɧɟ ɨɞɢɧɨɱɧɵɯ 

ɚɝɟɧɬɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɢɦɟɟɬɫɹ ɫɜɨɣ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ, 

ɜɵɩɨɥɧɹɸɳɢɣ ɬɨɥɶɤɨ ɪɨɥɶ ɩɨɞɞɟɪɠɚɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɝɪɭɩɩɵ, ɚ ɬɚɤɠɟ ɢɦɟɟɬɫɹ 

ɝɥɚɜɧɵɣ ɩɚɫɬɭɯ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɭɩɪɚɜɥɹɟɦɵɦ ɨɛɴɟɤɬɨɦ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɞɧɚ 

ɝɪɭɩɩɚ. ɗɬɨɬ ɩɚɫɬɭɯ ɛɭɞɟɬ ɫɨɛɢɪɚɬɶ ɝɪɭɩɩɵ ɜɦɟɫɬɟ ɢ ɜɟɫɬɢ ɢɯ ɤ ɡɚɞɚɧɧɨɣ 

ɬɨɱɤɟ. ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɧɟɤɨɬɨɪɭɸ ɞɢɫɬɚɧɰɢɸ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ 

ɩɨɞɨɛɧɨ ɬɨɦɭ, ɤɚɤ ɫɨɯɪɚɧɹɥɢ ɛɵ ɦɟɠɞɭ ɫɨɛɨɣ ɞɢɫɬɚɧɰɢɸ ɨɞɢɧɨɱɧɵɟ ɨɛɴɟɤɬɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ Ⱥɉɋ ɜ 

ɨɬɞɟɥɶɧɵɯ ɝɪɭɩɩɚɯ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɚɝɟɧɬɨɜ ɜ ɧɢɯ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

 ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɨɰɟɧɢɜɚɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ, ɚ ɬɚɤɠɟ ɩɨɢɫɤ ɟɝɨ ɩɪɢɦɟɧɢɦɨɫɬɢ 

ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥ ɜɵɩɨɥɧɟɧ 

ɤɨɦɩɶɸɬɟɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. Ɉɞɧɚɤɨ ɩɪɟɠɞɟ ɛɵɥɢ ɢɡɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɚɥɝɨɪɢɬɦ ɩɚɫɬɭɲɶɟɣ 

ɫɨɛɚɤɢ, ɜɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɷɮɮɟɤɬɢɜɧɨ ɪɟɚɥɢɡɨɜɚɬɶ 

ɚɥɝɨɪɢɬɦ, ɜ ɬɚɤɠɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɚɦ ɚɥɝɨɪɢɬɦ ɛɵɥ ɞɨɩɨɥɧɟɧ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ, ɞɨɛɚɜɥɟɧɢɟɦ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ, ɪɟɚɤɰɢɟɣ ɚɝɟɧɬɨɜ ɧɚ 

ɬɚɤɢɟ ɨɛɴɟɤɬɵ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɨɤɥɚɞɵɜɚɬɶ ɦɚɪɲɪɭɬ ɜ ɨɛɯɨɞ 

ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɰɟɥɟɣ. 

 ȼ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ 400 ɨɩɵɬɨɜ. Ȼɥɚɝɨɞɚɪɹ 

ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ 

ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɧɨɦɧɵɯ 

ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɬɢɩɚ ɩɚɫɬɭɯɚ. Ɍɚɤɠɟ ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɝɪɭɩɩɨɣ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɬɚɤ ɤɚɤ ɜ ɫɥɭɱɚɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɚɫɬɭɯɚ ɢɫɤɥɸɱɚɸɬɫɹ ɫɥɭɱɚɣɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɚɫɬɭɯɚ ɢ 

ɚɝɟɧɬɨɜ. ɉɨɫɤɨɥɶɤɭ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ, ɜ ɨɬɥɢɱɢɢ ɨɬ ɪɟɚɥɶɧɨɝɨ, ɧɟ ɹɜɥɹɟɬɫɹ 

ɦɚɬɟɪɢɚɥɶɧɵɦ ɨɛɴɟɤɬɨɦ, ɟɦɭ ɧɟ ɧɭɠɧɨ ɡɚɬɪɚɱɢɜɚɬɶ ɜɪɟɦɹ ɧɚ ɩɟɪɟɞɜɢɠɟɧɢɟ ɞɨ 

ɡɚɞɚɧɧɨɣ ɩɨɡɢɰɢɢ. 

 ȿɫɥɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɛɴɟɤɬɵ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɞɜɢɠɟɧɢɸ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɡɚɞɚɧɧɨɣ ɰɟɥɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ 

ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,88, ɱɬɨ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɪɟɡɭɥɶɬɚɬɨɦ. 

 Ɍɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɚɥɝɨɪɢɬɦ 

ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɫɚɦɵɯ 
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ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɮɟɪɚɯ ɨɬ ɜɵɩɚɫɚ ɫɤɨɬɚ ɢ ɤɨɧɬɪɨɥɹ ɬɨɥɩɵ ɥɸɞɟɣ ɞɨ ɭɩɪɚɜɥɟɧɢɹ 

ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɪɨɛɨɬɨɜ ɢ ɩɨɞɞɟɪɠɤɢ ɰɟɥɨɫɬɧɨɫɬɢ ɝɪɭɩɩɵ ɨɛɴɟɤɬɨɜ. 

 ȼ ɢɬɨɝɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ ɹɜɥɹɟɬɫɹ 

ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɨɣ ɠɢɜɵɯ ɢɥɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

 

Ʉɥɚɫɫ CAbstractObject 
 
Ɋɨɞɢɬɟɥɶɫɤɢɣ ɤɥɚɫɫ ɞɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ  
#include <abstract_object.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CAbstractObject: 
 

 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
void set_position (QPoint position) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
QPoint get_position () 

ȼɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɭɸ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
void set_vector_position (QVector2D position) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
QVector2D get_vector_position () 

ȼɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɭɸ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
void set_size (int size) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ  
int get_size () 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ  

Зɚɳɢɳɟɧɧɵɟ ɞɚɧɧɵɟ 
QVector2D position 

ɉɨɡɢɰɢɹ ɨɛɴɟɤɬɚ  
int size 

Ɋɚɞɢɭɫ ɨɛɴɟɤɬɚ  
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ɋɨɞɢɬɟɥɶɫɤɢɣ ɤɥɚɫɫ ɞɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɜɨɣɫɬɜɚ ɢ ɦɟɬɨɞɵ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ  
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Мɟɬɨɞɵ 

QPoint CAbstractObject::get_position () 
 

ȼɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɭɸ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɉɨɡɢɰɢɸ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɬɨɱɤɢ  

15 { 
16     return QPoint(position.x(), position.y()); 
17 } 

int CAbstractObject::get_size () 
 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ɋɚɞɢɭɫ ɨɛɴɟɤɬɚ  

38 { 
39     return size; 
40 } 

QVector2D CAbstractObject::get_vector_position () 
 

ȼɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɭɸ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɉɨɡɢɰɢɸ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ  

25 { 
26     return position; 
27 } 

void CAbstractObject::set_position (QPoint position) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
position  ɉɨɡɢɰɢɹ ɜ ɜɢɞɟ ɬɨɱɤɢ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɨɛɴɟɤɬɭ 

ɉɟɪɟɜɨɞɢɬ ɩɟɪɟɞɚɧɧɭɸ ɩɨɡɢɰɢɸ ɜ ɜɟɤɬɨɪ ɢ ɭɫɬɚɧɚɜɥɢɜɟɬ ɨɛɴɟɤɬɭ  
9 { 
10     this->position.setX(position.x()); 
11     this->position.setY(position.y()); 
12 } 

void CAbstractObject::set_size (int size) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɦɟɪ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
size  Ɋɚɞɢɭɫ ɨɛɴɟɤɬɚ  

30 { 
31     if (size > 0) 
32     { 
33         this->size = size; 
34     } 
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35 } 

void CAbstractObject::set_vector_position (QVector2D position) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɡɢɰɢɸ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
position  ɉɨɡɢɰɢɹ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɨɛɴɟɤɬɭ  

20 { 
21     this->position = position; 
22 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/abstract_object.h 
C:/Projects/Shepherding_model/model/abstract_object.cpp 

 



64 
 

Ʉɥɚɫɫ CAgent 
 
Ʉɥɚɫɫ ɞɥɹ ɚɜɬɨɧɨɦɧɵɯ ɚɝɟɧɬɨɜ  
#include <agent.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CAgent: 
 

 

 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
void set_direction (QVector2D direction) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɝɟɧɬɚ  
QVector2D get_direction () 

ȼɨɡɜɪɚɳɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɝɟɧɬɚ  

Дɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɧɚɫɥɟɞɨɜɚɧɧɵɟ чɥɟɧɵ 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɚɜɬɨɧɨɦɧɵɯ ɚɝɟɧɬɨɜ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

əɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ ɤɥɚɫɫɚ CMobileObject ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɦɟɬɨɞɚɦɢ, 
ɯɚɪɚɤɬɟɪɧɵɦɢ ɚɜɬɨɧɨɦɧɵɦ ɚɝɟɧɬɚɦ  
 

Мɟɬɨɞɵ 

QVector2D CAgent::get_direction () 
 

ȼɨɡɜɪɚɳɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɝɟɧɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ  

14 { 
15     return direction; 
16 } 
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void CAgent::set_direction (QVector2D direction) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɝɟɧɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
direction  ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ  

9 { 
10     this->direction = direction; 
11 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/agent.h 
C:/Projects/Shepherding_model/model/agent.cpp 
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Ʉɥɚɫɫ CAgentParams 
 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɝɟɧɬɨɜ  
#include <agent_params.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CAgentParams: 
 

 

 

Ɉɬɤɪɵɬɵɟ ɫɥɨɬɵ 
void take_agent_params () 

ɉɟɪɟɞɚɟɬ ɩɚɪɚɦɟɬɪɵ ɢɡ ɮɨɪɦɵ ɜ ɚɥɝɨɪɢɬɦ  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CAgentParams (QWidget *parent=0) 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɝɟɧɬɨɜ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

ȼ ɨɤɧɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɚɥɝɨɪɢɬɦɚ, ɤɚɫɚɸɳɢɟɫɹ ɚɝɟɧɬɨɜ  
 
Ɉɛɴɹɜɥɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɱɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɚɯ: 

C:/Projects/Shepherding_model/agent_params.h 
C:/Projects/Shepherding_model/agent_params.cpp 
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Ʉɥɚɫɫ CAlgorithm 
 
Ʉɥɚɫɫ ɞɥɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
#include <algorithm.h> 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
int get_goal_radius () 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɞɢɭɫ ɰɟɥɢ  
void execution () 

Зɚɩɭɫɤɚɟɬ ɨɞɧɭ ɢɬɟɪɚɰɢɸ ɚɥɝɨɪɢɬɦɚ  
void set_virtual_shepherd (bool flag) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɬɢɩ ɩɚɫɬɭɯɚ  
void set_gen_center (QPoint gen_center) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɰɟɧɬɪ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  
void set_gen_size (QPoint size) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɦɟɪ ɩɨɥɹ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  
void set_agent_quantity (int quantity) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ  
void set_goal (QPoint goal) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  
void set_agent_nearest_quantity (int quantity) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ ɞɥɹ ɚɝɟɧɬɚ  
void set_agents_agent_reaction (int radius) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ  
void set_agents_shepherd_reaction (int radius) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɩɚɫɬɭɯɚ  
void set_agents_other_reaction (int radius) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  
void set_agents_agent_repulsion (double strength) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɞɪɭɝ ɨɬ ɞɪɭɝɚ  
void set_agents_agent_attraction (double strength) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɩɪɢɬɹɠɟɧɢɹ ɚɝɟɧɬɨɜ ɞɪɭɝ ɤ ɞɪɭɝɭ  
void set_agents_shepherd_repulsion (double strength) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɨɬ ɩɚɫɬɭɯɚ  
void set_agents_other_repulsion (double strength) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɨɬ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
void set_agents_inertia (double inertia) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɟɪɰɢɢ ɞɥɹ ɚɝɟɧɬɨɜ  
void set_agents_noise (double noise) 

Уɱɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɚɝɟɧɬɨɜ  
void set_agents_movement_probability (double probability) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɵɯ ɩɟɪɟɞɜɢɠɟɧɢɣ ɚɝɟɧɬɨɜ  
void set_agent_speed (double speed) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɝɟɧɬɨɜ  
void set_shepherd_speed (double speed) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɪɟɞɜɢɠɟɧɢɹ ɩɚɫɬɭɯɚ  
void set_shepherd_noise (double noise) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɚɫɬɭɯɚ  
void add_object (QString name, QPoint position, int radius) 

Ⱦɨɛɚɜɥɹɟɬ ɧɨɜɵɣ ɨɛɴɟɤɬ  
void change_object (int index, QString name, QPoint position, int radius) 
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Мɟɧɹɟɬ ɩɚɪɚɦɟɬɪɵ ɢɦɟɸɳɟɝɨɫɹ ɨɛɴɟɤɬɚ  
void delete_object (int index) 

Уɞɚɥɹɟɬ ɢɦɟɸɳɢɣɫɹ ɧɚ ɩɨɥɟ ɨɛɴɟɤɬɚ  
void clear_objects () 

Уɞɚɥɹɟɬ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɧɚ ɩɨɥɟ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  
bool gen_agents () 

Ƚɟɧɟɪɢɪɭɟɬ ɚɝɟɧɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɝɨ ɪɚɧɟɟ ɩɨɥɹ ɝɟɧɟɪɚɰɢɢ  
bool gen_shepherd (QPoint position) 

Ƚɟɧɟɪɚɰɢɹ ɩɚɫɬɭɯɚ  
bool test_goal () 

ɉɪɨɜɟɪɹɟɬ ɩɨɥɨɠɟɧɢɟ ɝɪɭɩɩɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɥɢ  
QList< QPoint > get_agents_positions () 

ȼɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ ɩɨɡɢɰɢɣ ɚɝɟɧɬɨɜ  
QList< COtherObject * > get_objects () 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  
COtherObject * get_object (int index) 

ȼɨɡɜɪɚɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɤɬ  
QPoint get_shepherd_position () 

ȼɨɡɜɪɚɳɚɟɬ ɩɨɡɢɰɢɸ ɩɚɫɬɭɯɚ  
QPoint get_goal () 

ȼɨɡɜɪɚɳɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  
QPoint get_field_size () 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɡɦɟɪɵ ɩɨɥɹ  
QVector2D get_goal_position () 

ȼɨɡɜɪɚɳɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ  

Сɬɚɬɢчɟɫɤɢɟ ɨɬɤɪɵɬɵɟ ɞɚɧɧɵɟ 
static CAlgorithm algorithm 

ɚɥɝɨɪɢɬɦ  
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ ɫɨɛɚɤɢ  
 

Мɟɬɨɞɵ 

void CAlgorithm::add_object (QString name, QPoint position, int radius) 
 

Ⱦɨɛɚɜɥɹɟɬ ɧɨɜɵɣ ɨɛɴɟɤɬ  
 

Аɪɝɭɦɟɧɬɵ: 
name  ɂɦɹ ɨɛɴɟɤɬɚ  
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position  ɉɨɡɢɰɢɹ ɨɛɴɟɤɬɚ  
radius  Ɋɚɞɢɭɫ ɨɛɴɟɤɬɚ  

249 { 
250     COtherObject* object = new COtherObject; 
251  
252     object->set_name(name); 
253     object->set_position(position); 
254     object->set_size(radius); 
255  
256     objects.push_back(object); 
257 } 

void CAlgorithm::change_object (int index, QString name, QPoint position, int radius) 
 

Ɇɟɧɹɟɬ ɩɚɪɚɦɟɬɪɵ ɢɦɟɸɳɟɝɨɫɹ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
index  ɇɨɦɟɪ ɨɛɴɟɤɬɚ  
name  ɇɨɜɨɟ ɢɦɹ ɨɛɴɟɤɬɚ  
position  ɇɨɜɚɹ ɩɨɡɢɰɢɹ ɨɛɴɟɤɬɚ  
radius  ɇɨɜɵɣ ɪɚɞɢɭɫ ɨɛɴɟɤɬɚ  

260 { 
261     if (index >= 0 && index < objects.length()) 
262     { 
263         objects.at(index)->set_name(name); 
264         objects.at(index)->set_position(position); 
265         objects.at(index)->set_size(radius); 
266     } 
267 } 

void CAlgorithm::delete_object (int index) 
 

ɍɞɚɥɹɟɬ ɢɦɟɸɳɢɣɫɹ ɧɚ ɩɨɥɟ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
index  ɇɨɦɟɪ ɨɛɴɟɤɬɚ  

270 { 
271     if (index >= 0 && index < objects.length()) 
272     { 
273         delete objects.takeAt(index); 
274     } 
275 } 

bool CAlgorithm::gen_agents () 
 

Ƚɟɧɟɪɢɪɭɟɬ ɚɝɟɧɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɝɨ ɪɚɧɟɟ ɩɨɥɹ ɝɟɧɟɪɚɰɢɢ  

 

Вɨɡɜɪɚɳɚɟɬ: 
ɋɬɚɬɭɫ ɩɪɢ ɡɚɜɟɪɲɟɧɢɢ ɝɟɧɟɪɚɰɢɢ 

ȿɫɥɢ ɝɟɧɟɪɚɰɢɹ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɭɫɩɟɲɧɨ, ɬɨ ɜɨɡɜɪɚɳɚɟɬɫɹ True, ɢɧɚɱɟ - False  
278 { 
279     if (!test_gen_field()) 
280     { 
281         return false; 
282     } 
283  
284     clear_agents(); 
285  
286     for (int i = 0; i < agent_quantity; i++) 
287     { 
288         CAgent* agent = new CAgent; 
289         agent->set_position(gen_position()); 
290         agents.push_back(agent); 
291     } 
292  
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293     if (!agents.isEmpty()) 
294     { 
295         nearest_agent = agents.first(); 
296  
297         test_object_position(); 
298  
299         return true; 
300     } 
301  
302     return false; 
303 } 

bool CAlgorithm::gen_shepherd (QPoint position) 
 

Ƚɟɧɟɪɚɰɢɹ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
position  ɇɚɱɚɥɶɧɚɹ ɩɨɡɢɰɢɹ ɩɚɫɬɭɯɚ  

Вɨɡɜɪɚɳɚɟɬ: 
ɋɬɚɬɭɫ ɩɪɢ ɡɚɜɟɪɲɟɧɢɢ ɝɟɧɟɪɚɰɢɢ 

ȿɫɥɢ ɝɟɧɟɪɚɰɢɹ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɭɫɩɟɲɧɨ, ɬɨ ɜɨɡɜɪɚɳɚɟɬɫɹ True, ɢɧɚɱɟ - False  
306 { 
307     shepherd.set_position(position); 
308  
309     return true; 
310 } 

QList< QPoint > CAlgorithm::get_agents_positions () 
 

ȼɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ ɩɨɡɢɰɢɣ ɚɝɟɧɬɨɜ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɋɩɢɫɨɤ ɩɨɡɢɰɢɣ ɚɝɟɧɬɨɜ  

335 { 
336     QList<QPoint> positions; 
337  
338     QList<CAgent*>::Iterator i; 
339  
340     for (i = agents.begin(); i != agents.end(); i++) 
341     { 
342         positions.push_back((*i)->get_position()); 
343     } 
344  
345     return positions; 
346 } 

QPoint CAlgorithm::get_field_size () 
 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɡɦɟɪɵ ɩɨɥɹ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ɍɨɱɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɪɚɡɦɟɪɵ ɩɨɥɹ  

374 { 
375     return field_size; 
376 } 

QPoint CAlgorithm::get_goal () 
 

ȼɨɡɜɪɚɳɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ʉɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  
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369 { 
370     return QPoint(subgoal.x(), subgoal.y()); 
371 } 

QVector2D CAlgorithm::get_goal_position () 
 

ȼɨɡɜɪɚɳɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ȼɟɤɬɨɪ ɰɟɥɢ  

379 { 
380     return goal; 
381 } 

int CAlgorithm::get_goal_radius () 
 

ȼɨɡɜɪɚɳɚɟɬ ɪɚɞɢɭɫ ɰɟɥɢ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ɋɚɞɢɭɫ ɰɟɥɢ  

52 { 
53     return goal_radius; 
54 } 

COtherObject * CAlgorithm::get_object (int index) 
 

ȼɨɡɜɪɚɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɤɬ  
 

Аɪɝɭɦɟɧɬɵ: 
index  ɇɨɦɟɪ ɨɛɴɟɤɬɚ  

Вɨɡɜɪɚɳɚɟɬ: 
ɍɤɚɡɚɬɟɥɶ ɧɚ ɨɛɴɟɤɬ  

354 { 
355     if (index >= 0 && index < objects.length()) 
356     { 
357         return objects.at(index); 
358     } 
359  
360     return new COtherObject; 
361 } 

QList< COtherObject * > CAlgorithm::get_objects () 
 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɋɩɢɫɨɤ ɭɤɚɡɚɬɟɥɟɣ ɧɚ ɜɫɟ ɢɦɟɸɳɢɟɫɹ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  

349 { 
350     return objects; 
351 } 

QPoint CAlgorithm::get_shepherd_position () 
 

ȼɨɡɜɪɚɳɚɟɬ ɩɨɡɢɰɢɸ ɩɚɫɬɭɯɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ʉɨɨɪɞɢɧɚɬɵ ɩɚɫɬɭɯɚ  

364 { 
365     return shepherd.get_position(); 
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366 } 

void CAlgorithm::set_agent_nearest_quantity (int quantity) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ ɞɥɹ ɚɝɟɧɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
quantity  Ʉɨɥɢɱɟɫɬɜɨ ɫɨɫɟɞɟɣ  

177 { 
178     agent_nearest_quantity = quantity; 
179 } 

void CAlgorithm::set_agent_quantity (int quantity) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
quantity  Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ  

145 { 
146     agent_quantity = quantity; 
147  
148     agent_nearest_quantity = --quantity; 
149     goal_radius = agents_agent_reaction * sqrt(agent_quantity); 
150 } 

void CAlgorithm::set_agent_speed (double speed) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
speed  ɋɤɨɪɨɫɬɶ  

234 { 
235     agent_speed = speed; 
236 } 

void CAlgorithm::set_agents_agent_attraction (double strength) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɩɪɢɬɹɠɟɧɢɹ ɚɝɟɧɬɨɜ ɞɪɭɝ ɤ ɞɪɭɝɭ  
 

Аɪɝɭɦɟɧɬɵ: 
strength  ɋɢɥɚ ɩɪɢɬɹɠɟɧɢɹ  

204 { 
205     agents_agent_attraction = strength; 
206 } 

void CAlgorithm::set_agents_agent_reaction (int radius) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
radius  Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɚɝɟɧɬɨɜ  

182 { 
183     agents_agent_reaction = radius + agent_size; 
184  
185     goal_radius = agents_agent_reaction * sqrt(agent_quantity); 
186 } 
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void CAlgorithm::set_agents_agent_repulsion (double strength) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɞɪɭɝ ɨɬ ɞɪɭɝɚ  
 

Аɪɝɭɦɟɧɬɵ: 
strength  ɋɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ  

199 { 
200     agents_agent_repulsion = strength; 
201 } 

void CAlgorithm::set_agents_inertia (double inertia) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɟɪɰɢɢ ɞɥɹ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
inertia  ɂɧɟɪɰɢɹ 

ɍɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɟɬ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ ɚɝɟɧɬɚ ɩɨ ɢɧɟɪɰɢɢ  
219 { 
220     agents_inertia = inertia; 
221 } 

void CAlgorithm::set_agents_movement_probability (double probability) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɵɯ ɩɟɪɟɞɜɢɠɟɧɢɣ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
probability  ȼɟɪɨɹɬɧɨɫɬɶ  

229 { 
230     agents_movement_probability = probability; 
231 } 

void CAlgorithm::set_agents_noise (double noise) 
 

ɍɱɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
noise  ɒɭɦ  

224 { 
225     agents_noise = noise; 
226 } 

void CAlgorithm::set_agents_other_reaction (int radius) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ  
 

Аɪɝɭɦɟɧɬɵ: 
radius  Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɩɪɟɝɪɚɞɵ  

194 { 
195     agents_other_reaction = radius; 
196 } 

void CAlgorithm::set_agents_other_repulsion (double strength) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɨɬ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
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Аɪɝɭɦɟɧɬɵ: 
strength  ɋɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ  

214 { 
215     agents_other_repulsion = strength; 
216 } 

void CAlgorithm::set_agents_shepherd_reaction (int radius) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɞɢɭɫ ɪɟɚɤɰɢɢ ɚɝɟɧɬɨɜ ɧɚ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
radius  Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɩɚɫɬɭɯɚ  

189 { 
190     agents_shepherd_reaction = radius + shepherd.get_size(); 
191 } 

void CAlgorithm::set_agents_shepherd_repulsion (double strength) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɚɝɟɧɬɨɜ ɨɬ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
strength  ɋɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ  

209 { 
210     agents_shepherd_repulsion = strength; 
211 } 

void CAlgorithm::set_gen_center (QPoint gen_center) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɰɟɧɬɪ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
gen_center  Ɍɨɱɤɚ-ɰɟɧɬɪ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  

135 { 
136     this->gen_center = gen_center; 
137 } 

void CAlgorithm::set_gen_size (QPoint size) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɦɟɪ ɩɨɥɹ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  
 

Аɪɝɭɦɟɧɬɵ: 
size  Ɍɨɱɤɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɞɥɢɧɭ ɢ ɲɢɪɢɧɭ ɩɨɥɹ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ  

140 { 
141     this->gen_size = size; 
142 } 

void CAlgorithm::set_goal (QPoint goal) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  
 

Аɪɝɭɦɟɧɬɵ: 
goal  Ɍɨɱɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɜ ɫɟɛɟ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ  

169 { 
170     this->goal.setX(goal.x()); 
171     this->goal.setY(goal.y()); 
172  
173     subgoal = this->goal; 
174 } 
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void CAlgorithm::set_shepherd_noise (double noise) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
noise  ɒɭɦ  

244 { 
245     shepherd_noise = noise; 
246 } 

void CAlgorithm::set_shepherd_speed (double speed) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɪɟɞɜɢɠɟɧɢɹ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
speed  ɋɤɨɪɨɫɬɶ  

239 { 
240     shepherd_speed = speed; 
241 } 

void CAlgorithm::set_virtual_shepherd (bool flag) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɬɢɩ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
flag  Ɍɢɩ ɩɚɫɬɭɯɚ 

ȿɫɥɢ flag ɪɚɜɟɧ True, ɬɨ ɜ ɚɥɝɨɪɢɬɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɢɪɬɭɚɥɶɧɵɣ ɩɚɫɬɭɯ, ɢɧɚɱɟ - ɪɟɚɥɶɧɵɣ  
130 { 
131     virtual_shepherd = flag; 
132 } 

bool CAlgorithm::test_goal () 
 

ɉɪɨɜɟɪɹɟɬ ɩɨɥɨɠɟɧɢɟ ɝɪɭɩɩɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɥɢ  
 

Вɨɡɜɪɚɳɚɟɬ: 
Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ 

ȿɫɥɢ ɝɪɭɩɩɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɚɞɢɭɫɚ ɰɟɥɢ, ɬɨ ɜɨɡɜɪɚɳɚɟɬɫɹ True, ɢɧɚɱɟ - False  
313 { 
314     QVector2D global_mass_center = get_mass_center(agents); 
315  
316     QVector2D distance = global_mass_center - subgoal; 
317  
318     if (distance.length() <= goal_radius) 
319     { 
320         if (goal == subgoal) 
321         { 
322             return true; 
323         } 
324         else 
325         { 
326             subgoal = goal; 
327             test_object_position(); 
328         } 
329     } 
330  
331     return false; 
332 } 
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Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/algorithm.h 
C:/Projects/Shepherding_model/model/algorithm.cpp 
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Ʉɥɚɫɫ CExperiment 
 
Ʉɥɚɫɫ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ  
#include <experiment.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CExperiment: 
 

 

 

Сɢɝɧɚɥɵ 
void finished () 

ɋɢɝɧɚɥ ɨ ɡɚɜɟɪɲɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CExperiment () 
void run () 

ȼɵɩɨɥɧɹɟɬ ɷɤɫɩɟɪɢɦɟɧɬ  
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ  

 

Кɨɧɫɬɪɭɤɬɨɪ(ɵ) 

CExperiment::CExperiment () 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ ɤɥɚɫɫɚ 

Ɋɚɡɪɟɲɚɟɦ ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ ɨɫɬɚɧɨɜɤɭ ɩɨɬɨɤɚ  
16 { 
17     QTime midnight(0,0,0); 
18     qsrand(midnight.secsTo(QTime::currentTime())); 
19  
21     agent_quantity = 101; 
22     quantity = 0; 
23     fail_experiment = 0; 
24     middle_time = 100000; 
25  
27     setTerminationEnabled(true); 
28 } 
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Мɟɬɨɞɵ 

void CExperiment::run () 
 

ȼɵɩɨɥɧɹɟɬ ɷɤɫɩɟɪɢɦɟɧɬ  

 

ɍɤɚɡɵɜɚɟɦ ɮɚɣɥ ɞɥɹ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ƚɟɧɟɪɢɪɭɟɦ ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ 

Ɂɚɩɭɫɤɚɟɦ ɬɚɣɦɟɪ 

ɇɚɱɢɧɚɟɦ ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ 

ȿɫɥɢ ɩɪɟɜɵɲɟɧɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ, ɬɨ ɫɱɢɬɚɟɦ ɨɩɵɬ ɧɟɭɞɚɱɧɵɦ 

ȿɫɥɢ ɚɥɝɨɪɢɬɦ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɢɥɫɹ, ɬɨ ɫɨɯɪɚɧɹɟɦ ɜɪɟɦɹ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ  
31 { 
32     QTime timer; 
33  
35     QFile fileOut("result.txt"); 
36  
38     random_objects(); 
39  
41     timer.start(); 
42  
44     while(!CAlgorithm::algorithm.test_goal()) 
45     { 
46         CAlgorithm::algorithm.execution(); 
47  
49         if (timer.elapsed() > middle_time) 
50         { 
51             QMessageBox::information(0, "Information", "Fail!"); 
52             save_data(); 
53  
54             fail_experiment++; 
55  
56             emit finished(); 
57  
58             return; 
59         } 
60     } 
61  
63     int ms = timer.elapsed(); 
64  
65     time.push_back(ms); 
66     qSort(time.begin(), time.end()); 
67     quantity++; 
68     save_data(); 
69  
70     if(fileOut.open(QIODevice::WriteOnly | QIODevice::Text)) 
71     { 
72         QTextStream writeStream(&fileOut); 
73  
74         writeStream << QString("%1 %2").arg(quantity).arg(fail_experiment); 
75  
76         fileOut.close(); 
77  
78     } 
79  
80  
81     if (quantity < QUANTITY) 
82     { 
83         emit finished(); 
84     } 
85     else 
86     { 
87         QMessageBox::information(0, "Information", "Operation Complete"); 
88         quantity = 0; 
89         fails.push_back(fail_experiment); 
90  
91         time.clear(); 
92     } 
93 } 
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Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/experiment.h 
C:/Projects/Shepherding_model/experiment.cpp 
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Ʉɥɚɫɫ CGeneralParams 
 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɚ  
#include <general_params.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CGeneralParams: 
 

 

 

Ɉɬɤɪɵɬɵɟ ɫɥɨɬɵ 
void take_general_params () 

ɉɟɪɟɞɚɟɬ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜ ɚɥɝɨɪɢɬɦ  

Сɢɝɧɚɥɵ 
void change_lenght (int lenght) 

ɋɢɝɧɚɥ ɨɛ ɢɡɦɟɧɟɧɢɢ ɞɥɢɧɵ ɪɚɛɨɱɟɝɨ ɩɨɥɹ  
void change_width (int width) 

ɋɢɝɧɚɥ ɨɛ ɢɡɦɟɧɟɧɢɢ ɲɢɪɢɧɵ ɪɚɛɨɱɟɝɨ ɩɨɥɹ  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CGeneralParams (QWidget *parent=0) 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

ȼ ɨɤɧɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɚɥɝɨɪɢɬɦɚ  
 

Мɟɬɨɞɵ 

void CGeneralParams::change_lenght (int lenght)[signal] 

 

ɋɢɝɧɚɥ ɨɛ ɢɡɦɟɧɟɧɢɢ ɞɥɢɧɵ ɪɚɛɨɱɟɝɨ ɩɨɥɹ  
 

Аɪɝɭɦɟɧɬɵ: 
lenght  ɇɨɜɚɹ ɞɥɢɧɚ ɩɨɥɹ  

void CGeneralParams::change_width (int width)[signal] 
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ɋɢɝɧɚɥ ɨɛ ɢɡɦɟɧɟɧɢɢ ɲɢɪɢɧɵ ɪɚɛɨɱɟɝɨ ɩɨɥɹ  
 

Аɪɝɭɦɟɧɬɵ: 
width  ɇɨɜɚɹ ɲɢɪɢɧɚ ɪɚɛɨɱɟɝɨ ɩɨɥɹ  

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/general_params.h 
C:/Projects/Shepherding_model/general_params.cpp 
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Ʉɥɚɫɫ CMainWindow 
 
Ʉɥɚɫɫ ɝɥɚɜɧɨɝɨ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ  
#include <main_window.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CMainWindow: 
 

 

 

Сɢɝɧɚɥɵ 
void take_params () 

ɋɢɝɧɚɥ, ɩɪɢɡɵɜɚɸɳɢɣ ɤ ɩɟɪɟɞɚɱɟ ɩɚɪɚɦɟɬɪɨɜ ɜ ɚɥɝɨɪɢɬɦ  
void paint () 

ɋɢɝɧɚɥ, ɩɪɢɡɵɜɚɸɳɢɣ ɧɚɪɢɫɨɜɚɬɶ ɤɚɞɪ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CMainWindow (QWidget *parent=0) 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɝɥɚɜɧɨɝɨ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ  

 
Ɉɛɴɹɜɥɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɱɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɚɯ: 

C:/Projects/Shepherding_model/main_window.h 
C:/Projects/Shepherding_model/main_window.cpp 
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Ʉɥɚɫɫ CMobileObject 
 
Ʉɥɚɫɫ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ  
#include <mobile_object.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CMobileObject: 
 

 

 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
void set_speed (double speed) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɨɛɴɟɤɬɚ  
double get_speed () 

ȼɨɡɜɪɚɳɚɟɬ ɫɤɨɪɨɫɬɶ ɨɛɴɟɤɬɚ  

Зɚɳɢɳɟɧɧɵɟ ɞɚɧɧɵɟ 
double speed 

ɋɤɨɪɨɫɬɶ  
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɹɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ CAbstractObject ɢ ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɢ 
ɦɟɬɨɞɵ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɨɛɴɟɤɬɨɜ  
 

Мɟɬɨɞɵ 

double CMobileObject::get_speed () 
 

ȼɨɡɜɪɚɳɚɟɬ ɫɤɨɪɨɫɬɶ ɨɛɴɟɤɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɋɤɨɪɨɫɬɶ  

19 { 
20     return speed; 
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21 } 

void CMobileObject::set_speed (double speed) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɨɛɴɟɤɬɚ  
 

Аɪɝɭɦɟɧɬɵ: 
speed  ɋɤɨɪɨɫɬɶ  

11 { 
12     if (speed > 0) 
13     { 
14         this->speed = speed; 
15     } 
16 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/mobile_object.h 
C:/Projects/Shepherding_model/model/mobile_object.cpp 
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Ʉɥɚɫɫ COtherObject 
 
Ʉɥɚɫɫ ɞɥɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
#include <other_object.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:COtherObject: 
 

 

 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
void set_name (QString name) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɢɦɹ ɨɛɴɟɤɬɚ  
QString get_name () 

ȼɨɡɜɪɚɳɚɟɬ ɢɦɹ ɨɛɴɟɤɬɚ  

Дɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɧɚɫɥɟɞɨɜɚɧɧɵɟ чɥɟɧɵ 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɹɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ ɤɥɚɫɫɚ CAbstractObject ɢ ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɬɨɞɵ 
ɢ ɫɜɨɣɫɬɜɚ, ɩɨɦɨɝɚɸɳɢɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ  
 

Мɟɬɨɞɵ 

QString COtherObject::get_name () 
 

ȼɨɡɜɪɚɳɚɟɬ ɢɦɹ ɨɛɴɟɤɬɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɂɦɹ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɫɬɪɨɤɢ  

14 { 
15     return name; 
16 } 

void COtherObject::set_name (QString name) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɢɦɹ ɨɛɴɟɤɬɚ  
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Аɪɝɭɦɟɧɬɵ: 
name  ɂɦɹ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɫɬɪɨɤɢ  

9 { 
10     this->name = name; 
11 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/other_object.h 
C:/Projects/Shepherding_model/model/other_object.cpp 
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Ʉɥɚɫɫ COtherObjectsParams 
 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
#include <other_objects_params.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:COtherObjectsParams: 
 

 

 

Сɢɝɧɚɥɵ 
void change () 

ɋɢɝɧɚɥ ɨɛ ɢɡɦɟɧɟɧɢɹɯ  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
COtherObjectsParams (QWidget *parent=0) 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

ȼ ɨɤɧɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɨɜ-ɩɪɟɝɪɚɞ  
 
Ɉɛɴɹɜɥɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɱɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɚɯ: 

C:/Projects/Shepherding_model/other_objects_params.h 
C:/Projects/Shepherding_model/other_objects_params.cpp 
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Ʉɥɚɫɫ CShepherd 
 
Ʉɥɚɫɫ ɞɥɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɛɴɟɤɬɚ  
#include <shepherd.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CShepherd: 
 

 

 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
void set_blind_angle (int blind_angle) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɩɭɸ ɡɨɧɭ ɞɥɹ ɩɚɫɬɭɯɚ  
int get_blind_angle () 

ȼɨɡɜɪɚɳɚɟɬ ɭɝɨɥ ɫɥɟɩɨɣ ɡɨɧɵ ɩɚɫɬɭɯɚ  

Дɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɧɚɫɥɟɞɨɜɚɧɧɵɟ чɥɟɧɵ 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɞɥɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɛɴɟɤɬɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

əɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ ɤɥɚɫɫɚ CMobileObject ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɦɟɬɨɞɚɦɢ, 
ɯɚɪɚɤɬɟɪɧɵɦɢ ɞɥɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɛɴɟɤɬɚ  
 

Мɟɬɨɞɵ 

int CShepherd::get_blind_angle () 
 

ȼɨɡɜɪɚɳɚɟɬ ɭɝɨɥ ɫɥɟɩɨɣ ɡɨɧɵ ɩɚɫɬɭɯɚ  
 

Вɨɡɜɪɚɳɚɟɬ: 
ɍɝɨɥ ɫɥɟɩɨɣ ɡɨɧɵ ɫɡɚɞɢ ɩɚɫɬɭɯɚ 

ɉɪɟɞɭɩɪɟɠɞɟɧɢя: 
Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ  

21 { 
22     return blind_angle; 
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23 } 

void CShepherd::set_blind_angle (int blind_angle) 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɩɭɸ ɡɨɧɭ ɞɥɹ ɩɚɫɬɭɯɚ  
 

Аɪɝɭɦɟɧɬɵ: 
blind_angle  ɍɝɨɥ ɫɥɟɩɨɣ ɡɨɧɵ ɫɡɚɞɢ ɩɚɫɬɭɯɚ 

ɉɪɟɞɭɩɪɟɠɞɟɧɢя: 
Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ  

13 { 
14     if (blind_angle >= 0 && blind_angle <= 360) 
15     { 
16         this->blind_angle = blind_angle; 
17     } 
18 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/model/shepherd.h 
C:/Projects/Shepherding_model/model/shepherd.cpp 
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Ʉɥɚɫɫ CShepherdParams 
 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɫɬɭɯɚ  
#include <shepherd_params.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CShepherdParams: 
 

 

 

Ɉɬɤɪɵɬɵɟ ɫɥɨɬɵ 
void take_shepherd_params () 

ɉɟɪɟɞɚɟɬ ɩɚɪɚɦɟɬɪɵ ɩɚɫɬɭɯɚ ɜ ɚɥɝɨɪɢɬɦ  

void set_shepherd_x_max (int x) 
Уɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɚɫɬɭɯɚ ɩɨ ɨɫɢ x.  

void set_shepherd_y_max (int y) 
Уɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɪɠɟɧɢɹ ɩɚɫɬɭɯɚ ɩɨ ɨɫɢ y.  

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CShepherdParams (QWidget *parent=0) 
 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɨɤɧɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɫɬɭɯɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ 

ȼ ɨɤɧɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɫɬɭɯɚ  
 

Мɟɬɨɞɵ 

void CShepherdParams::set_shepherd_x_max (int x)[slot] 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɩɚɫɬɭɯɚ ɩɨ ɨɫɢ x.  

 

Аɪɝɭɦɟɧɬɵ: 
x  Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ x  

27 { 
28     ui->x_shepherd->setMaximum(x); 
29 } 

void CShepherdParams::set_shepherd_y_max (int y)[slot] 
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ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɪɠɟɧɢɹ ɩɚɫɬɭɯɚ ɩɨ ɨɫɢ y.  

 

Аɪɝɭɦɟɧɬɵ: 
y  Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ y  

32 { 
33     ui->y_shepherd->setMaximum(y); 
34 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/shepherd_params.h 
C:/Projects/Shepherding_model/shepherd_params.cpp 
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Ʉɥɚɫɫ CVisualWindow 
 
Ʉɥɚɫɫ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ  
#include <visual_window.h> 
Ƚɪɚɮ ɧɚɫɥɟɞɨɜɚɧɢɹ:CVisualWindow: 
 

 

 

Ɉɬɤɪɵɬɵɟ ɫɥɨɬɵ 
void set_field_length (int length) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɞɥɢɧɭ ɩɨɥɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ  
void set_field_width (int width) 

Уɫɬɚɧɚɜɥɢɜɚɟɬ ɲɢɪɢɧɭ ɩɨɥɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ  

Сɢɝɧɚɥɵ 
void paint (int time) 

Ɉɬɤɪɵɬɵɟ чɥɟɧɵ 
CVisualWindow (QWidget *parent=0) 

Зɚɳɢɳɟɧɧɵɟ чɥɟɧɵ 
void paintEvent (QPaintEvent *) 

Ɋɢɫɨɜɚɧɢɟ  

 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 
Ʉɥɚɫɫ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ  
 

Аɜɬɨɪ: 
Ʉɚɪɩɨɜɚ ȿ.Ⱥ.  

Вɟɪɫɢя: 
1.0  

Дɚɬɚ: 
Ɇɚɣ 2017 ɝɨɞɚ  

 

Мɟɬɨɞɵ 

void CVisualWindow::set_field_length (int length)[slot] 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɥɢɧɭ ɩɨɥɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ  
 

Аɪɝɭɦɟɧɬɵ: 
length  Ⱦɥɢɧɚ  

37 { 
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38     ui->field->setFixedWidth(length); 
39 } 

void CVisualWindow::set_field_width (int width)[slot] 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɲɢɪɢɧɭ ɩɨɥɹ ɞɥɹ ɪɢɫɨɜɚɧɢɹ  
 

Аɪɝɭɦɟɧɬɵ: 
width  ɒɢɪɢɧɚ  

42 { 
43     ui->field->setFixedHeight(width); 
44 } 

 

Ɉɛɴяɜɥɟɧɢя ɢ ɨɩɢɫɚɧɢя чɥɟɧɨɜ ɤɥɚɫɫɨɜ ɧɚɯɨɞяɬɫя ɜ ɮɚɣɥɚɯ: 
C:/Projects/Shepherding_model/visual_window.h 
C:/Projects/Shepherding_model/visual_window



 

 

 

 

 

 

 

 

 

 

 

ɊɍɄɈȼɈȾɋɌȼɈ ɉɈɅɖɁɈȼȺɌȿɅə 
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 1 ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 

 

 ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɨɜɟɞɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɩɚɫɬɭɲɶɟɣ 

ɫɨɛɚɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ.  

 

 2 ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ 

 

 Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɨɣ ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɤɨɦɩɶɸɬɟɪɚ ɫ ɤɥɚɜɢɚɬɭɪɨɣ 

ɢ ɦɚɧɢɩɭɥɹɬɨɪɨɦ ɬɢɩɚ «ɦɵɲɶ» ɥɢɛɨ ɧɨɭɬɛɭɤ.  

 Ɇɢɧɢɦɚɥɶɧɵɟ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

1. ȼɢɞɟɨɩɚɦɹɬɶ: 8 ɆȻ;  

2. ɉɪɨɰɟɫɫɨɪ: Pentium 233 ɆȽɰ;  

3. Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ (ɈɁɍ): 64 ɆȻ;  

4. ɋɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ ɧɚ ɞɢɫɤɟ: 500 ɄȻ;  

5. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ: Windows 7.  

 

 3 ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ 

 3.1 ɍɫɬɚɧɨɜɤɚ ɢ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ 

 

 ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ⱦɥɹ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ 

ɩɪɨɝɪɚɦɦɭ ɧɚ ɤɨɦɩɶɸɬɟɪ ɢ ɡɚɩɭɫɬɢɬɶ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ Shepherding_model.exe. 

Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ ɹɪɥɵɤ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ. 
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 3.2 Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ 

 

 Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. ȼ ɡɚɝɨɥɨɜɤɟ 

ɨɬɨɛɪɚɠɟɧɨ ɧɚɡɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɧɚɯɨɞɢɬɫɹ ɦɟɧɸ 

ɜɵɛɨɪɚ ɤɨɦɚɧɞ ɢ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɨɝɪɚɦɦɵ 

 

 ɉɪɢ ɜɵɛɨɪɟ «Ɉɤɧɚ» ɜɵɩɚɞɚɟɬ ɫɩɢɫɨɤ ɨɤɨɧ, ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɝɪɚɦɦɟ. Ⱦɚɧɧɵɣ ɫɩɢɫɨɤ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ.2. ɋɭɳɟɫɬɜɭɟɬ 

ɩɹɬɶ ɪɚɡɥɢɱɧɵɯ ɨɤɨɧ, ɱɟɬɵɪɟ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɱɚɸɬ ɡɚ ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɨɜ 

ɦɨɞɟɥɢ. ɉɪɢ ɜɵɛɨɪɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɦɟɧɸ ɨɬɤɪɵɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɨɤɧɨ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɩɪɨɝɪɚɦɦɵ. 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɇɟɧɸ ɜɵɛɨɪɚ ɨɤɧɚ 

 

 ɇɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ Ȼ.3, ɧɚɯɨɞɹɬɫɹ ɞɜɟ 

ɤɧɨɩɤɢ: «ȼɵɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ» ɢ «ɇɚɱɚɬɶ ɷɤɫɩɟɪɢɦɟɧɬ». 

 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ 

 

 3.3 Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɚ 

 

 Ⱦɚɧɧɨɟ ɨɤɧɨ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.4. ȼ ɨɤɧɟ «Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ» 

ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɪɚɡɦɟɪ ɩɨɥɹ, ɪɟɞɚɤɬɢɪɭɹ ɟɝɨ ɞɥɢɧɭ ɢ ɲɢɪɢɧɭ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɨɛɥɚɫɬɢ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɦɟɧɹɬɶ 

ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɝɟɧɟɪɚɰɢɢ ɚɝɟɧɬɨɜ ɢ ɪɚɡɦɟɪɵ ɨɛɥɚɫɬɢ ɝɟɧɟɪɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɞɚɧɧɨɟ ɨɤɧɨ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɢ. 
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Ɋɢɫɭɧɨɤ Ȼ.4 – Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɥɝɨɪɢɬɦɚ 

 

 3.4. Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɝɟɧɬɨɜ 

 

 Ⱦɚɧɧɨɟ ɨɤɧɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.5. ȼ ɧɟɦ ɡɚɞɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ 

ɚɜɬɨɧɨɦɧɵɯ ɭɩɪɚɜɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ. ȼɨɡɦɨɠɧɨ ɡɚɞɚɬɶ:  

1. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɟɧɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɚɥɝɨɪɢɬɦɟ; 

2. Ʉɨɥɢɱɟɫɬɜɨ ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ ɞɥɹ ɚɝɟɧɬɚ; 

3. ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɝɟɧɬɚ; 

4. Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɩɚɫɬɭɯɚ; 

5. Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɞɪɭɝɢɯ ɚɝɟɧɬɨɜ; 

6. Ɋɚɞɢɭɫ ɪɟɚɤɰɢɢ ɧɚ ɢɧɵɟ ɨɛɴɟɤɬɵ; 
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7. ɋɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɫɨɫɟɞɟɣ; 

8. ɋɢɥɭ ɩɪɢɬɹɠɟɧɢɹ ɤ ɛɥɢɠɚɣɲɢɦ ɫɨɫɟɞɹɦ; 

9. ɋɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɩɚɫɬɭɯɚ; 

10. ɋɢɥɭ ɨɬɬɚɥɤɢɜɚɧɢɹ ɨɬ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ; 

11. Ʉɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɢɧɟɪɰɢɢ ɚɝɟɧɬɚ. ɍɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɩɪɟɞɵɞɭɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɚɝɟɧɬɚ; 

12. Ʉɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ; 

13. ȼɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɵɯ ɩɟɪɟɞɜɢɠɟɧɢɣ. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.5 – Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɝɟɧɬɨɜ 
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 3.5 Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɫɬɭɯɚ 

 

 Ɉɤɧɨ «ɉɚɪɚɦɟɬɪɵ ɩɚɫɬɭɯɚ» ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.6. Ɂɞɟɫɶ ɦɨɠɧɨ 

ɜɵɛɪɚɬɶ ɬɢɩ ɩɚɫɬɭɯɚ, ɟɝɨ ɧɚɱɚɥɶɧɵɟ ɤɨɨɪɞɢɧɚɬɵ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɲɭɦɚ. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.6 – Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɫɬɭɯɚ 

 

 3.6 Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ 

 

 Ɉɤɧɨ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ, ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ Ȼ.7. ȼ ɷɬɨɦ ɨɤɧɟ ɜɨɡɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ, ɚ ɬɚɤɠɟ ɭɞɚɥɹɬɶ 

ɨɛɴɟɤɬɵ-ɩɪɟɝɪɚɞɵ. Ɍɚɤɢɟ ɨɛɴɟɤɬɵ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɢɦɟɸɬ ɢɦɹ, 

ɤɨɨɪɞɢɧɚɬɵ ɢ ɪɚɞɢɭɫ. ɋɩɢɫɨɤ ɢɦɟɸɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ 

ɨɤɧɚ. 
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Ɋɢɫɭɧɨɤ Ȼ.7 – Ɉɤɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ 

 

 Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɝɨ ɨɛɴɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɟɝɨ ɩɚɪɚɦɟɬɪɵ ɢ 

ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ». ɉɨɫɥɟ ɷɬɨɝɨ ɞɟɣɫɬɜɢɹ ɞɨɛɚɜɥɟɧɧɵɣ ɨɛɴɟɤɬ 

ɨɬɨɛɪɚɡɢɬɫɹ ɜ ɫɩɢɫɤɟ ɨɛɴɟɤɬɨɜ. 

 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɴɟɤɬɚ, ɫɥɟɞɭɟɬ 

ɜɵɛɪɚɬɶ ɟɝɨ ɢɡ ɫɩɢɫɤɚ ɨɛɴɟɤɬɨɜ, ɩɨɦɟɧɹɬɶ ɧɭɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɧɚɠɚɬɶ 

ɤɧɨɩɤɭ «ɂɡɦɟɧɢɬɶ». 

 ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɨɛɴɟɤɬ, ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɟɝɨ ɢɡ ɫɩɢɫɤɚ ɨɛɴɟɤɬɨɜ ɢ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɭ «ɍɞɚɥɢɬɶ». 

 
 3.7 Ɉɤɧɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ 

 

 Ɉɤɧɨ, ɨɬɨɛɪɚɠɚɸɳɟɟ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ, ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.8. ȼ ɞɚɧɧɨɦ 

ɨɤɧɟ ɩɨɤɚɡɵɜɚɟɬɫɹ ɬɟɤɭɳɟɟ ɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɚɥɝɨɪɢɬɦɚ, ɚ ɬɚɤɠɟ ɰɟɥɶ. ȼ 
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ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɢɦɟɸɬɫɹ ɤɧɨɩɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɛɪɚɬɶ ɭɞɨɛɧɵɣ ɰɜɟɬ ɞɥɹ 

ɤɚɠɞɨɝɨ ɬɢɩɚ ɭɱɚɫɬɧɢɤɨɜ. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.8 – Ɉɤɧɨ ɜɢɡɭɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ 
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 3.8 ȼɵɯɨɞ ɢɡ ɩɪɨɝɪɚɦɦɵ 

 

 Ⱦɥɹ ɜɵɯɨɞɚ ɢɡ ɩɪɨɝɪɚɦɦɵ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɧɨɩɤɭ ɧɚ 

ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɥɢɛɨ ɧɚ ɤɪɚɫɧɵɣ ɤɪɟɫɬɢɤ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ 

ɩɪɢɥɨɠɟɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.9. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.9 – Ʉɧɨɩɤɚ, ɡɚɤɪɵɜɚɸɳɚɹ ɩɪɢɥɨɠɟɧɢɟ 

 

 4 ɋɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ 

 

 ȿɫɥɢ ɚɥɝɨɪɢɬɦ ɛɵɥ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧ, ɬɨ ɧɚ ɷɤɪɚɧ ɜɵɜɟɞɟɬɫɹ ɫɨɨɛɳɟɧɢɟ, 

ɢɡɨɛɪɚɠɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ Ȼ.10. 

 

 

Ɋɢɫɭɧɨɤ Ȼ.10 – ɋɨɨɛɳɟɧɢɟ ɨɛ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɚɥɝɨɪɢɬɦɚ 

 

 ȿɫɥɢ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ ɩɪɢɱɢɧɚɦ, ɚɥɝɨɪɢɬɦ ɧɟ ɦɨɠɟɬ ɡɚɜɟɪɲɢɬɶɫɹ, ɬɨ 

ɜɵɜɟɞɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ. 
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Ɋɢɫɭɧɨɤ Ȼ.11 – ɋɨɨɛɳɟɧɢɟ ɨ ɧɟɭɞɚɱɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɚɥɝɨɪɢɬɦɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɉɪɢɟɦɵ ɭɫɬɪɚɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ 

 

  

Ɋɢɫɭɧɨɤ ȼ.1 – Ɍɚɛɥɢɰɚ ɜɵɛɨɪɚ ɩɪɢɟɦɨɜ ɭɫɬɪɚɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ, ɥɢɫɬ 1 

 



106 
 
 

 

 

Ɋɢɫɭɧɨɤ ȼ.1, ɥɢɫɬ 2 
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Ɋɢɫɭɧɨɤ ȼ.1, ɥɢɫɬ 3 
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Ɋɢɫɭɧɨɤ ȼ.1, ɥɢɫɬ 4 

 

 ɉɪɢɟɦɵ ɭɫɬɪɚɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɪɟɱɢɣ: 

1) ɉɪɢɧɰɢɩ ɞɪɨɛɥɟɧɢɹ: 

a) Ɋɚɡɞɟɥɢɬɶ ɨɛɴɟɤɬ ɧɚ ɧɟɡɚɜɢɫɢɦɵɟ ɱɚɫɬɢ; 

b) ȼɵɩɨɥɧɢɬɶ ɨɛɴɟɤɬ ɪɚɡɛɨɪɧɵɦ; 

c) ɍɜɟɥɢɱɢɬɶ ɫɬɟɩɟɧɶ ɞɪɨɛɥɟɧɢɹ ɨɛɴɟɤɬɚ. 

2) ɉɪɢɧɰɢɩ ɜɵɧɟɫɟɧɢɹ. Ɉɬɞɟɥɢɬɶ ɨɬ ɨɛɴɟɤɬɚ "ɦɟɲɚɸɳɭɸ" ɱɚɫɬɶ 

("ɦɟɲɚɸɳɟɟ" ɫɜɨɣɫɬɜɨ) ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɜɵɞɟɥɢɬɶ ɟɞɢɧɫɬɜɟɧɧɨ ɧɭɠɧɭɸ 

ɱɚɫɬɶ ɢɥɢ ɧɭɠɧɨɟ ɫɜɨɣɫɬɜɨ. 

3) ɉɪɢɧɰɢɩ ɦɟɫɬɧɨɝɨ ɤɚɱɟɫɬɜɚ: 
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a) ɉɟɪɟɣɬɢ ɨɬ ɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬɚ ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ 

(ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ) ɤ ɧɟɨɞɧɨɪɨɞɧɨɣ; 

b) Ɋɚɡɧɵɟ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɢ; 

c) Ʉɚɠɞɚɹ ɱɚɫɬɶ ɨɛɴɟɤɬɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ, ɧɚɢɛɨɥɟɟ 

ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɞɥɹ ɟɟ ɪɚɛɨɬɵ. 

4) ɉɪɢɧɰɢɩ ɚɫɢɦɦɟɬɪɢɢ: 

a) ɉɟɪɟɣɬɢ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɮɨɪɦɵ ɨɛɴɟɤɬɚ ɤ ɚɫɢɦɦɟɬɪɢɱɧɨɣ; 

b) ȿɫɥɢ ɨɛɴɟɤɬ ɭɠɟ ɚɫɢɦɦɟɬɪɢɱɟɧ, ɭɜɟɥɢɱɢɬɶ ɫɬɟɩɟɧɶ ɚɫɢɦɦɟɬɪɢɢ. 

5) ɉɪɢɧɰɢɩ ɨɛɴɟɞɢɧɟɧɢɹ: 

a) ɋɨɟɞɢɧɢɬɶ ɨɞɧɨɪɨɞɧɵɟ ɢɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɦɟɠɧɵɯ ɨɩɟɪɚɰɢɣ 

ɨɛɴɟɤɬɵ; 

b) Ɉɛɴɟɞɢɧɢɬɶ ɜɨ ɜɪɟɦɟɧɢ ɨɞɧɨɪɨɞɧɵɟ ɢɥɢ ɫɦɟɠɧɵɟ ɨɩɟɪɚɰɢɢ. 

6) ɉɪɢɧɰɢɩ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ. Ɉɛɴɟɤɬ ɜɵɩɨɥɧɹɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɧɵɯ ɮɭɧɤɰɢɣ, 

ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɪɭɝɢɯ ɨɛɴɟɤɬɚɯ. 

7) ɉɪɢɧɰɢɩ "ɦɚɬɪɟɲɤɢ": 

a) Ɉɞɢɧ ɨɛɴɟɤɬ ɪɚɡɦɟɳɟɧ ɜɧɭɬɪɢ ɞɪɭɝɨɝɨ, ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɬɪɟɬɶɟɝɨ ɢ ɬ. ɞ.; 

b) Ɉɞɢɧ ɨɛɴɟɤɬ ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ ɩɨɥɨɫɬɶ ɜ ɞɪɭɝɨɦ ɨɛɴɟɤɬɟ. 

8) ɉɪɢɧɰɢɩ ɚɧɬɢɜɟɫɚ: 

a) Ʉɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɟɫ ɨɛɴɟɤɬɚ ɫɨɟɞɢɧɟɧɢɟɦ ɫ ɞɪɭɝɢɦ ɨɛɴɟɤɬɨɦ, 

ɨɛɥɚɞɚɸɳɢɦ ɩɨɞɴɟɦɧɨɣ ɫɢɥɨɣ; 

b) Ʉɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɟɫ ɨɛɴɟɤɬɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫɨ ɫɪɟɞɨɣ 

(ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɚ ɫɱɟɬ ɚɷɪɨ- ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ).  

9) ɉɪɢɧɰɢɩ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɚɧɬɢɞɟɣɫɬɜɢɹ. ȿɫɥɢ ɩɨ ɭɫɥɨɜɢɹɦ ɡɚɞɚɱɢ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɟɪɲɢɬɶ ɤɚɤɨɟ-ɬɨ ɞɟɣɫɬɜɢɟ, ɧɚɞɨ ɡɚɪɚɧɟɟ ɫɨɜɟɪɲɢɬɶ 

ɚɧɬɢɞɟɣɫɬɜɧɟ. 

10) ɉɪɢɧɰɢɩ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ: 
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a) Ɂɚɪɚɧɟɟ ɜɵɩɨɥɧɢɬɶ ɬɪɟɛɭɟɦɨɟ ɞɟɣɫɬɜɢɟ (ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɯɨɬɹ ɛɵ 

ɱɚɫɬɢɱɧɨ); 

b) Ɂɚɪɚɧɟɟ ɪɚɫɫɬɚɜɢɬɶ ɨɛɴɟɤɬɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɦɨɝɥɢ ɜɫɬɭɩɢɬɶ ɜ ɞɟɣɫɬɜɢɟ 

ɛɟɡ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɞɨɫɬɚɜɤɭ ɢ ɫ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɦɟɫɬɚ. 

11) ɉɪɢɧɰɢɩ "ɡɚɪɚɧɟɟ ɩɨɞɥɨɠɟɧɧɨɣ ɩɨɞɭɲɤɢ". Ʉɨɦɩɟɧɫɢɪɨɜɚɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɨɛɴɟɤɬɚ ɡɚɪɚɧɟɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ 

ɚɜɚɪɢɣɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

12) ɉɪɢɧɰɢɩ ɷɤɜɢɩɨɬɟɧɰɢɚɥɶɧɨɫɬɢ. ɂɡɦɟɧɢɬɶ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɬɚɤ, ɱɬɨɛɵ ɧɟ 

ɩɪɢɯɨɞɢɥɨɫɶ ɩɨɞɧɢɦɚɬɶ ɢɥɢ ɨɩɭɫɤɚɬɶ ɨɛɴɟɤɬ. 

13) ɉɪɢɧɰɢɩ "ɧɚɨɛɨɪɨɬ": 

a) ȼɦɟɫɬɨ ɞɟɣɫɬɜɢɹ, ɞɢɤɬɭɟɦɨɝɨ ɭɫɥɨɜɢɹɦɢ ɡɚɞɚɱɢ, ɨɫɭɳɟɫɬɜɢɬɶ ɨɛɪɚɬɧɨɟ 

ɞɟɣɫɬɜɢɟ; 

b) ɋɞɟɥɚɬɶ ɞɜɢɠɭɳɭɸɫɹ ɱɚɫɬɶ ɨɛɴɟɤɬɚ ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɟɩɨɞɜɢɠɧɨɣ, 

ɚ ɧɟɩɨɞɜɢɠɧɭɸ - ɞɜɢɠɭɳɟɣɫɹ. ɜ. ɉɟɪɟɜɟɪɧɭɬɶ ɨɛɴɟɤɬ "ɜɜɟɪɯ ɧɨɝɚɦɢ", 

ɜɵɜɟɪɧɭɬɶ ɟɝɨ. 

14) ɉɪɢɧɰɢɩ ɫɮɟɪɨɢɞɚɥɶɧɨɫɝɢ: 

a) ɉɟɪɟɣɬɢ ɨɬ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɱɚɫɬɟɣ ɤ ɤɪɢɜɨɥɢɧɟɣɧɵɦ, ɨɬ ɩɥɨɫɤɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɤ ɫɮɟɪɢɱɟɫɤɢɦ, ɨɬ ɱɚɫɬɟɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɜɢɞɟ ɤɭɛɚ ɢɥɢ 

ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ, ɤ ɲɚɪɨɜɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ; 

b) ɂɫɩɨɥɶɡɨɜɚɬɶ ɪɨɥɢɤɢ, ɲɚɪɢɤɢ, ɫɩɢɪɚɥɢ; 

c) ɉɟɪɟɣɬɢ ɨɬ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɤ ɜɪɚɳɚɬɟɥɶɧɨɦɭ, ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɰɟɧɬɪɨɛɟɠɧɭɸ ɫɢɥɭ. 

15) ɉɪɢɧɰɢɩ ɞɢɧɚɦɢɱɧɨɫɬɢ: 

a) ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ (ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ) ɞɨɥɠɧɵ ɦɟɧɹɬɶɫɹ ɬɚɤ, 

ɱɬɨɛɵ ɛɵɬɶ ɨɩɬɢɦɚɥɶɧɵɦɢ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ; 

b) Ɋɚɡɞɟɥɢɬɶ ɨɛɴɟɤɬ ɧɚ ɱɚɫɬɢ, ɫɩɨɫɨɛɧɵɟ ɩɟɪɟɦɟɳɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 

ɞɪɭɝɚ; 



111 
 
 

 

c) ȿɫɥɢ ɨɛɴɟɤɬ, ɜ ɰɟɥɨɦ ɧɟɩɨɞɜɢɠɟɧ, ɫɞɟɥɚɬɶ ɟɝɨ ɩɨɞɜɢɠɧɵɦ, 

ɩɟɪɟɦɟɳɚɸɳɢɦɫɹ. 

16) ɉɪɢɧɰɢɩ ɱɚɫɬɢɱɧɨɝɨ ɢɥɢ ɢɡɛɵɬɨɱɧɨɝɨ ɞɟɣɫɬɜɢɹ. ȿɫɥɢ ɬɪɭɞɧɨ ɩɨɥɭɱɢɬɶ 

100% ɬɪɟɛɭɟɦɨɝɨ ɷɮɮɟɤɬɚ, ɧɚɞɨ ɩɨɥɭɱɢɬɶ "ɱɭɬɶ ɦɟɧɶɲɟ" ɢɥɢ "ɱɭɬɶ 

ɛɨɥɶɲɟ" - ɡɚɞɚɱɚ ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɫɬɢɬɶɫɹ. 

17) ɉɪɢɧɰɢɩ ɩɟɪɟɯɨɞɚ ɜ ɞɪɭɝɨɟ ɢɡɦɟɪɟɧɢɟ: 

a) Ɍɪɭɞɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɜɢɠɟɧɢɟɦ (ɢɥɢ ɪɚɡɦɟɳɟɧɢɟɦ) ɨɛɴɟɤɬɚ ɩɨ 

ɥɢɧɢɢ, ɭɫɬɪɚɧɹɸɬɫɹ, ɟɫɥɢ ɨɛɴɟɤɬ ɩɪɢɨɛɪɟɬɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɞɜɭɯ ɢɡɦɟɪɟɧɢɹɯ (ɬ. ɟ. ɧɚ ɩɥɨɫɤɨɫɬɢ). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɜɢɠɟɧɢɟɦ (ɢɥɢ ɪɚɡɦɟɳɟɧɢɟɦ) ɨɛɴɟɤɬɨɜ ɜ ɨɞɧɨɣ 

ɩɥɨɫɤɨɫɬɢ, ɭɫɬɪɚɧɹɸɬɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɩɪɨɫɬɪɚɧɫɬɜɭ ɬɪɟɯ ɢɡɦɟɪɟɧɢɣ; 

b) ɂɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɷɬɚɠɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɨɛɴɟɤɬɨɜ ɜɦɟɫɬɨ 

ɨɞɧɨɷɬɚɠɧɨɣ; 

c) ɇɚɤɥɨɧɢɬɶ ɨɛɴɟɤɬ ɢɥɢ ɩɨɥɨɠɢɬɶ ɟɝɨ "ɧɚɛɨɤ"; 

d) ɂɫɩɨɥɶɡɨɜɚɬɶ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ ɞɚɧɧɨɣ ɩɥɨɳɚɞɢ; 

e) ɂɫɩɨɥɶɡɨɜɚɬɶ ɨɩɬɢɱɟɫɤɢɟ ɩɨɬɨɤɢ, ɩɚɞɚɸɳɢɟ ɧɚ ɫɨɫɟɞɧɸɸ ɩɥɨɳɚɞɶ ɢɥɢ 

ɧɚ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ ɢɦɟɸɳɟɣɫɹ ɩɥɨɳɚɞɢ. 

18) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ: 

a) ɉɪɢɜɟɫɬɢ ɨɛɴɟɤɬ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ; 

b) ȿɫɥɢ ɬɚɤɨɟ ɞɜɢɠɟɧɢɟ ɭɠɟ ɫɨɜɟɪɲɚɟɬɫɹ, ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɱɚɫɬɨɬɭ (ɜɩɥɨɬɶ 

ɞɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ); 

c) ɂɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɨɧɚɧɫɧɭɸ ɱɚɫɬɨɬɭ; 

d) ɉɪɢɦɟɧɢɬɶ ɜɦɟɫɬɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɢɛɪɚɬɨɪɨɜ ɩɶɟɡɨɜɢɛɪɚɬɨɪɵ; 

e) ɂɫɩɨɥɶɡɨɜɚɬɶ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɨɥɹɦɢ. 

19) ɉɪɢɧɰɢɩ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ: 

a) ɉɟɪɟɣɬɢ ɨɬ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ (ɢɦɩɭɥɶɫɧɨɦɭ); 
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b) ȿɫɥɢ ɞɟɣɫɬɜɢɟ ɭɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ, ɢɡɦɟɧɢɬɶ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ; 

c) ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɚɭɡɵ ɦɟɠɞɭ ɢɦɩɭɥɶɫɚɦɢ ɞɥɹ ɞɪɭɝɨɝɨ ɞɟɣɫɬɜɢɹ. 

20) ɉɪɢɧɰɢɩ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ: 

a) ȼɟɫɬɢ ɪɚɛɨɬɭ ɧɟɩɪɟɪɵɜɧɨ (ɜɫɟ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɞɨɥɠɧɵ ɜɫɟ ɜɪɟɦɹ 

ɪɚɛɨɬɚɬɶ ɫ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɨɣ); 

b) ɍɫɬɪɚɧɢɬɶ ɯɨɥɨɫɬɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɯɨɞɵ. 

21) ɉɪɢɧɰɢɩ ɩɪɨɫɤɨɤɚ. ȼɟɫɬɢ ɩɪɨɰɟɫɫ ɢɥɢ ɨɬɞɟɥɶɧɵɟ ɟɝɨ ɷɬɚɩɵ (ɧɚɩɪɢɦɟɪ, 

ɜɪɟɞɧɵɟ ɢɥɢ ɨɩɚɫɧɵɟ) ɧɚ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ. 

22) ɉɪɢɧɰɢɩ "ɨɛɪɚɬɢɬɶ ɜɪɟɞ ɜ ɩɨɥɶɡɭ": 

a) ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ (ɜ ɱɚɫɬɧɨɫɬɢ, ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɫɪɟɞɵ) ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɷɮɮɟɤɬɚ; 

b) ɍɫɬɪɚɧɢɬɶ ɜɪɟɞɧɵɣ ɮɚɤɬɨɪ ɡɚ ɫɱɟɬ ɫɥɨɠɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɜɪɟɞɧɵɦɢ 

ɮɚɤɬɨɪɚɦɢ; 

c) ɍɫɢɥɢɬɶ ɜɪɟɞɧɵɣ ɮɚɤɬɨɪ ɞɨ ɬɚɤɨɣ ɫɬɟɩɟɧɢ, ɱɬɨɛɵ ɨɧ ɩɟɪɟɫɬɚɥ ɛɵɬɶ 

ɜɪɟɞɧɵɦ. 

23) ɉɪɢɧɰɢɩ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ: 

a) ȼɜɟɫɬɢ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ; 

b) ȿɫɥɢ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɟɫɬɶ, ɢɡɦɟɧɢɬɶ ɟɟ. 

24) ɉɪɢɧɰɢɩ "ɩɨɫɪɟɞɧɢɤɚ": 

a) ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɨɛɴɟɤɬ, ɩɟɪɟɧɨɫɹɳɢɣ ɢɥɢ ɩɟɪɟɞɚɸɳɢɣ 

ɞɟɣɫɬɜɢɟ; 

b) ɇɚ ɜɪɟɦɹ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤ ɨɛɴɟɤɬɭ ɞɪɭɝɨɣ (ɥɟɝɤɨɭɞɚɥɹɟɦɵɣ) ɨɛɴɟɤɬ. 

25) ɉɪɢɧɰɢɩ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɹ: 

a) Ɉɛɴɟɤɬ ɞɨɥɠɟɧ ɫɚɦ ɫɟɛɹ ɨɛɫɥɭɠɢɜɚɬɶ, ɜɵɩɨɥɧɹɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ 

ɪɟɦɨɧɬɧɵɟ ɨɩɟɪɚɰɢɢ; 

b) ɂɫɩɨɥɶɡɨɜɚɬɶ ɨɬɯɨɞɵ (ɷɧɟɪɝɢɢ, ɜɟɳɟɫɬɜɚ). 
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26) ɉɪɢɧɰɢɩ ɤɨɩɢɪɨɜɚɧɢɹ: 

a) ȼɦɟɫɬɨ ɧɟɞɨɫɬɭɩɧɨɝɨ, ɫɥɨɠɧɨɝɨ, ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ, ɧɟɭɞɨɛɧɨɝɨ ɢɥɢ 

ɯɪɭɩɤɨɝɨ ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɭɩɪɨɳɟɧɧɵɟ ɢ ɞɟɲɟɜɵɟ ɤɨɩɢɢ; 

b) Ɂɚɦɟɧɢɬɶ ɨɛɴɟɤɬ ɢɥɢ ɫɢɫɬɟɦɭ ɨɛɴɟɤɬɨɜ ɢɯ ɨɩɬɢɱɟɫɤɢɦɢ ɤɨɩɢɹɦɢ 

(ɢɡɨɛɪɚɠɟɧɢɹɦɢ). ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɟɧɢɟ ɦɚɫɲɬɚɛɚ 

(ɭɜɟɥɢɱɢɬɶ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɤɨɩɢɢ); 

c) ȿɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɢɞɢɦɵɟ ɨɩɬɢɱɟɫɤɢɟ ɤɨɩɢɢ, ɩɟɪɟɣɬɢ ɤ ɤɨɩɢɹɦ 

ɢɧɮɪɚɤɪɚɫɧɵɦ ɢɥɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ.  

27) Ⱦɟɲɟɜɚɹ ɧɟɞɨɥɝɨɜɟɱɧɨɫɬɶ ɜɡɚɦɟɧ ɞɨɪɨɝɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. Ɂɚɦɟɧɢɬɶ 

ɞɨɪɨɝɨɣ ɨɛɴɟɤɬ ɧɚɛɨɪɨɦ ɞɟɲɟɜɵɯ ɨɛɴɟɤɬɨɜ, ɩɨɫɬɭɩɢɜɲɢɫɶ ɩɪɢ ɷɬɨɦ 

ɧɟɤɨɬɨɪɵɦɢ ɤɚɱɟɫɬɜɚɦɢ (ɧɚɩɪɢɦɟɪ, ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ). 

28) Ɂɚɦɟɧɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɯɟɦɵ: 

a) Ɂɚɦɟɧɢɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɯɟɦɭ ɨɩɬɢɱɟɫɤɨɣ, ɚɤɭɫɬɢɱɟɫɤɨɣ ɢɥɢ 

"ɡɚɩɚɯɨɜɨɣ"; 

b) ɂɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɦɚɝɧɢɬɧɵɟ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɞɥɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɛɴɟɤɬɨɦ; 

c) ɉɟɪɟɣɬɢ ɨɬ ɧɟɩɨɞɜɢɠɧɵɯ ɩɨɥɟɣ ɤ ɞɜɢɠɭɳɢɦɫɹ, ɨɬ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɤ 

ɦɟɧɹɸɳɢɦɫɹ ɜɨ ɜɪɟɦɟɧɢ, ɨɬ ɧɟɫɬɪɭɤɬɭɪɧɵɯ ɤ ɢɦɟɸɳɢɦ ɨɩɪɟɞɟɥɟɧɧɭɸ 

ɫɬɪɭɤɬɭɪɭ; 

d) ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɮɟɪɪɨɦɚɝɧɢɬɧɵɦɢ ɱɚɫɬɢɰɚɦɢ. 

29) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɧɟɜɦɨ- ɢ ɝɢɞɪɨɤɨɧɫɬɪɭɤɰɢɣ. ȼɦɟɫɬɨ ɬɜɟɪɞɵɯ ɱɚɫɬɟɣ 

ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɚɡɨɨɛɪɚɡɧɵɟ ɢ ɠɢɞɤɢɟ: ɧɚɞɭɜɧɵɟ ɢ 

ɝɢɞɪɨɧɚɩɨɥɹɟɦɵɟ, ɜɨɡɞɭɲɧɭɸ ɩɨɞɭɲɤɭ, ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɢ 

ɝɢɞɪɨɪɟɚɤɬɢɜɧɵɟ. 

30) ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɛɤɢɯ ɨɛɨɥɨɱɟɤ ɢ ɬɨɧɤɢɯ ɩɥɟɧɨɤ: 

a) ȼɦɟɫɬɨ ɨɛɵɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɢɛɤɢɟ ɨɛɨɥɨɱɤɢ ɢ ɬɨɧɤɢɟ 

ɩɥɟɧɤɢ; 
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b) ɂɡɨɥɢɪɨɜɚɬɶ ɨɛɴɟɤɬ ɨɬ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɫ ɩɨɦɨɳɶɸ ɝɢɛɤɢɯ ɨɛɨɥɨɱɟɤ ɢ 

ɬɨɧɤɢɯ ɩɥɟɧɨɤ. 

31) ɉɪɢɦɟɧɟɧɢɟ ɩɨɪɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ: 

a) ȼɵɩɨɥɧɢɬɶ ɨɛɴɟɤɬ ɩɨɪɢɫɬɵɦ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɩɨɪɢɫɬɵɟ ɷɥɟɦɟɧɬɵ (ɜɫɬɚɜɤɢ, ɩɨɤɪɵɬɢɹ ɢ ɬ. ɞ.); 

b) ȿɫɥɢ ɨɛɴɟɤɬ ɭɠɟ ɜɵɩɨɥɧɟɧ ɩɨɪɢɫɬɵɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɩɨɥɧɢɬɶ ɩɨɪɵ 

ɤɚɤɢɦ-ɬɨ ɜɟɳɟɫɬɜɨɦ. 

32) ɉɪɢɧɰɢɩ ɢɡɦɟɧɟɧɢɹ ɨɤɪɚɫɤɢ: 

a) ɂɡɦɟɧɢɬɶ ɨɤɪɚɫɤɭ ɨɛɴɟɤɬɚ ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ; 

b) ɂɡɦɟɧɢɬɶ ɫɬɟɩɟɧɶ ɩɪɨɡɪɚɱɧɨɫɬɢ ɨɛɴɟɤɬɚ ɢɥɢ ɜɧɟɲɧɟɣ ɫɪɟɞɵ; 

c) Ⱦɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɥɨɯɨ ɜɢɞɢɦɵɦɢ ɨɛɴɟɤɬɚɦɢ ɢɥɢ ɩɪɨɰɟɫɫɚɦɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɪɚɫɹɳɢɟ ɞɨɛɚɜɤɢ; 

d) ȿɫɥɢ ɬɚɤɢɟ ɞɨɛɚɜɤɢ ɭɠɟ ɩɪɢɦɟɧɹɸɬɫɹ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɦɢɧɨɮɨɪɵ. 

33) ɉɪɢɧɰɢɩ ɨɞɧɨɪɨɞɧɨɫɬɢ. Ɉɛɴɟɤɬɵ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ ɫ ɞɚɧɧɵɦ 

ɨɛɴɟɤɬɨɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɞɟɥɚɧɵ ɢɡ ɬɨɝɨ ɠɟ ɦɚɬɟɪɢɚɥɚ (ɢɥɢ ɛɥɢɡɤɨɝɨ ɟɦɭ 

ɩɨ ɫɜɨɣɫɬɜɚɦ). 

34) ɉɪɢɧɰɢɩ ɨɬɛɪɨɫɚ ɢ ɪɟɝɟɧɟɪɚɰɢɹ ɱɚɫɬɟɣ: 

a) ȼɵɩɨɥɧɢɜɲɚɹ ɫɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢɥɢ ɫɬɚɜɲɚɹ ɧɟɧɭɠɧɨɣ ɱɚɫɬɶ ɨɛɴɟɤɬɚ 

ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɛɪɨɲɟɧɚ (ɪɚɫɬɜɨɪɟɧɚ, ɢɫɩɚɪɟɧɚ ɢ ɬ. ɩ.) ɢɥɢ 

ɜɢɞɨɢɡɦɟɧɟɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɪɚɛɨɬɵ; 

b) Ɋɚɫɯɨɞɭɟɦɵɟ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɪɚɛɨɬɵ. 

35) ɂɡɦɟɧɟɧɢɟ ɚɝɪɟɝɚɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ. ɋɸɞɚ ɜɯɨɞɹɬ ɧɟ ɬɨɥɶɤɨ 

ɩɪɨɫɬɵɟ ɩɟɪɟɯɨɞɵ, ɧɚɩɪɢɦɟɪ ɨɬ ɬɜɟɪɞɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤ ɠɢɞɤɨɦɭ, ɧɨ ɢ 

ɩɟɪɟɯɨɞɵ ɤ "ɩɫɟɜɞɨɫɨɫɬɨɹɧɢɹɦ" ("ɩɫɟɜɞɨɠɢɞɤɨɫɬɶ") ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦ 

ɫɨɫɬɨɹɧɢɹɦ, ɧɚɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɚɫɬɢɱɧɵɯ ɬɜɟɪɞɵɯ ɬɟɥ. 
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36) ɉɪɢɦɟɧɟɧɢɟ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɨɜ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɹɜɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ 

ɩɪɢ ɮɚɡɨɜɵɯ ɩɟɪɟɯɨɞɚɯ, ɧɚɩɪɢɦɟɪ ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ, ɜɵɞɟɥɟɧɢɟ ɢɥɢ 

ɩɨɝɥɨɳɟɧɢɟ ɬɟɩɥɚ ɢ ɬ. ɞ. 

37) ɉɪɢɦɟɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ: 

a) ɂɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ (ɢɥɢ ɫɠɚɬɢɟ) ɦɚɬɟɪɢɚɥɨɜ; 

b) ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɦɚɬɟɪɢɚɥɨɜ ɫ ɪɚɡɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 

ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. 

38) ɉɪɢɦɟɧɟɧɢɟ ɫɢɥɶɧɵɯ ɨɤɢɫɥɢɬɟɥɟɣ: 

a) Ɂɚɦɟɧɢɬɶ ɨɛɵɱɧɵɣ ɜɨɡɞɭɯ ɨɛɨɝɚɳɟɧɧɵɦ; 

b) Ɂɚɦɟɧɢɬɶ ɨɛɨɝɚɳɟɧɧɵɣ ɜɨɡɞɭɯ ɤɢɫɥɨɪɨɞɨɦ; 

c) ȼɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɜɨɡɞɭɯ ɢɥɢ ɤɢɫɥɨɪɨɞ, ɢɨɧɢɡɢɪɭɸɳɢɦɢ 

ɢɡɥɭɱɟɧɢɹɦɢ; 

d) ɂɫɩɨɥɶɡɨɜɚɬɶ ɨɡɨɧɢɪɨɜɚɧɧɵɣ ɤɢɫɥɨɪɨɞ; 

e) Ɂɚɦɟɧɢɬɶ ɨɡɨɧɢɪɨɜɚɧɧɵɣ (ɢɥɢ ɢɨɧɢɡɢɪɨɜɚɧɧɵɣ) ɤɢɫɥɨɪɨɞ ɨɡɨɧɨɦ. 

39) ɉɪɢɦɟɧɟɧɢɟ ɢɧɟɪɬɧɨɣ ɫɪɟɞɵ: 

a) Ɂɚɦɟɧɢɬɶ ɨɛɵɱɧɭɸ ɫɪɟɞɭ ɢɧɟɪɬɧɨɣ; 

b) ȼɟɫɬɢ ɩɪɨɰɟɫɫ ɜ ɜɚɤɭɭɦɟ. ɗɬɨɬ ɩɪɢɟɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɚɧɬɢɩɨɞɨɦ 

ɩɪɟɞɵɞɭɳɟɝɨ. 

40) ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɟɪɟɣɬɢ ɨɬ ɨɞɧɨɪɨɞɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɤ ɤɨɦɩɨɡɢɰɢɨɧɧɵɦ. 










