
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ȼɚɡɨɜɚɹ ɤɚɮɟɞɪɚ «ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ» 

 

 
 

   ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɂɋɍ 
             ɘ. ɘ. əɤɭɧɢɧ 

              ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«  »  2020 ɝ. 
 
 

 
ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

27.03.03 ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɢ ɭɩɪɚɜɥɟɧɢɟ 

Ȼɢɛɥɢɨɬɟɤɚ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ 

 
 
 
 
 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ:                  ɞɨɰɟɧɬ ɤɚɮ. ɂɋɍ, ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ  Ⱥ.Ⱥ. Ⱦɚɧɢɱɟɜ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

ȼɵɩɭɫɤɧɢɤ:                                                                         Ⱥ.Ɉ. Ȼɨɧɞɚɪɟɧɤɨ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



2 
 

Ɉɝɥɚɜɥɟɧɢɟ 

ȼȼȿȾȿɇɂȿ .................................................................................................................. 4 

Ƚɥɚɜɚ 1. ɋɩɨɫɨɛɵ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ .................................................................. 6 

   1.1 Ɉɩɟɱɚɬɤɢ ............................................................................................................. 6 

   1.2 Ɇɟɬɨɞɵ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ........................................................................ 7 

   1.4  Ɋɚɫɫɬɨɹɧɢɟ Ⱦɚɦɟɪɚɭ-Ʌɟɜɟɧɲɬɟɣɧɚ .................................................................. 8 

   1.5  Ⱥɥɝɨɪɢɬɦ Ȼɨɣɟɪɚ-Ɇɭɪɚ ..................................................................................... 9 

   1.6  Ɇɟɬɨɞ N-ɝɪɚɦɦ ................................................................................................. 11 

   ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1 ................................................................................................... 12 

Ƚɥɚɜɚ 2 ........................................................................................................................ 13 

    2.1  ɏɪɚɧɟɧɢɟ ɫɥɨɜɚɪɹ ɢ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ. ......................................................... 13 

    2.2  Ɇɟɬɨɞ ɧɚɯɨɠɞɟɧɢɹ ɫɥɨɜɚ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ ................................. 13 

    2.3  ȼɵɛɨɪ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ ................................................................................. 14 

    2.4  ȼɵɛɨɪ ɹɡɵɤɚ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ. ..................................................... 14 

    ȼɵɜɨɞɵ ɩɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ........................................................................................ 14 

Ƚɥɚɜɚ 3 ........................................................................................................................ 16 

    3.1  ɋɨɡɞɚɧɢɟ ɫɥɨɜɚɪɹ ɢ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ. .......................................................... 16 

    2.2  Ɇɟɬɨɞ ɧɚɯɨɠɞɟɧɢɹ ɤɚɧɞɢɞɚɬɨɜ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ ....................... 18 

    2.3  ȼɵɛɨɪ ɤɚɧɞɢɞɚɬɚ ɞɥɹ ɡɚɦɟɧɵ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ. ...... 20 

    2.5  ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ...................................................................................... 21 

    2.6  ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ... 22 

    ȼɵɜɨɞɵ ɩɨ 3 ɝɥɚɜɟ .................................................................................................. 24 

ɁȺɄɅɘɑȿɇɂȿ ......................................................................................................... 26 

ȻɂȻɅɂɈȽɊȺɎɂɑȿɋɄɂɃ ɋɉɂɋɈɄ ..................................................................... 27 

 

 

 

 

 

 



3 
 

ɊȿɎȿɊȺɌ 

 Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ȼɢɛɥɢɨɬɟɤɚ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ 

ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ» ɫɨɞɟɪɠɢɬ 27 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 12 ɪɢɫɭɧɤɨɜ, 7 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɄɅɘɑȿȼɕȿ ɋɅɈȼȺ: ɂɋɉɊȺȼɅȿɇɂȿ ɈɉȿɑȺɌɈɄ, ɂɋɉɊȺȼɅȿɇɂȿ 

ɈɉȿɑȺɌɈɄ ɋ ɍɑȿɌɈɆ ɄɈɇɌȿɄɋɌȺ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɨɞɟɥɶ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ 

ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ, ɩɪɟɞɦɟɬɚɦɢ – ɚɥɝɨɪɢɬɦɵ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ, ɹɡɵɤɨɜɚɹ 

ɦɨɞɟɥɶ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɭɱɟɧɢɢ ɚɥɝɨɪɢɬɦɨɜ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ 

ɢ ɧɚɩɢɫɚɧɢɢ Ȼɢɛɥɢɨɬɟɤɚ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ.  

ɑɬɨɛɵ ɞɨɫɬɢɱɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

− ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɚɥɝɨɪɢɬɦɨɜ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ; 

− ȼɵɛɨɪ ɚɥɝɨɪɢɬɦɚ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɢ ɟɝɨ ɞɨɪɚɛɨɬɤɚ; 

− ɇɚɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɹɡɵɤɚ; 

− ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ. 
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ȼȼȿȾȿɇɂȿ 

 

 Ɉɩɟɱɚɬɤɚ — ɨɲɢɛɤɚ ɜ ɬɟɤɫɬɟ, ɨɛɵɱɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɢ 

ɧɚɛɨɪɳɢɤɚ. ɑɚɳɟ ɜɫɟɝɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɟɱɚɬɤɢ ɧɚɪɭɲɚɟɬɫɹ ɩɨɪɹɞɨɤ ɛɭɤɜ ɜ 

ɫɥɨɜɟ (ɛɵɶɬ ɜɦɟɫɬɨ ɛɵɬɶ), ɨɞɧɚ ɛɭɤɜɚ ɢɫɱɟɡɚɟɬ ɢɡ ɫɥɨɜɚ 

(чɥоɜеɤ ɜɦɟɫɬɨ чеɥоɜеɤ) ɢɥɢ ɨɞɧɚ ɛɭɤɜɚ ɡɚɦɟɧɹɟɬɫɹ ɞɪɭɝɨɣ 

(чɬɚɬɶя ɜɦɟɫɬɨ ɫɬɚɬɶя). 

 ɋɨ ɜɪɟɦɟɧ ɫɨɡɞɚɧɢɹ ɩɟɪɜɵɯ ɦɚɲɢɧ ɞɥɹ ɩɟɱɚɬɚɧɢɹ ɬɟɤɫɬɚ ɥɸɞɢ ɞɨɩɭɫɤɚɸɬ 

ɨɩɟɱɚɬɤɢ ɜ ɬɟɤɫɬɟ. ɂɡɧɚɱɚɥɶɧɨ ɨɩɟɱɚɬɤɢ ɢɫɩɪɚɜɥɹɥɢɫɶ ɜɪɭɱɧɭɸ ɜ ɤɚɠɞɨɦ 

ɷɤɡɟɦɩɥɹɪɟ ɨɬɩɟɱɚɬɚɧɧɨɝɨ ɬɟɤɫɬɚ. ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɬɢɩɨɝɪɚɮɫɤɨɝɨ ɞɟɥɚ ɩɨ 

ɢɧɢɰɢɚɬɢɜɟ ɢɡɞɚɬɟɥɹ Ƚɚɛɪɢɷɥɹ ɉɶɟɪɪɢ ɫɬɚɥ ɩɪɢɦɟɧɹɬɶɫɹ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɦɟɬɨɞ 

ɜɧɟɫɟɧɢɹ ɩɪɚɜɨɤ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɩɟɪɟɱɢɫɥɟɧɢɢ ɨɩɟɱɚɬɨɤ ɜ ɤɨɧɰɟ ɤɧɢɝɢ. ȼ 

ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɸɳɟɦɫɹ ɦɢɪɟ, ɝɞɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɱɚɬɧɨɝɨ ɬɟɤɫɬɚ ɧɟɦɢɧɭɟɦɨ 

ɪɨɫɥɨ, ɪɨɫɥɨ ɢ ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɭɫɤɚɟɦɵɯ ɨɩɟɱɚɬɨɤ.  

ȼ 1960-ɯ ɝɨɞɚɯ ɜ ɢɧɠɟɧɟɪɧɨɣ ɫɪɟɞɟ ɜɨɡɧɢɤɥɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜɨɡɧɢɤɥɚ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢɫɩɪɚɜɥɟɧɢɢ ɨɩɟɱɚɬɨɤ. Ʉɨɪɪɟɤɰɢɹ ɨɩɟɱɚɬɨɤ –

ɨɞɧɚ ɢɡ ɩɪɨɛɥɟɦ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɗȼɆ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ. 

ɍɧɢɜɟɪɫɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɨɞɧɚɤɨ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɢɫɬɨɪɢɢ ɤɨɪɪɟɤɰɢɹ ɨɪɮɨɝɪɚɮɢɢ ɨɬɪɚɠɚɥɚ ɚɤɬɭɚɥɶɧɵɟ 

ɡɚɞɚɱɢ ɩɪɢɤɥɚɞɧɨɣ ɥɢɧɝɜɢɫɬɢɤɢ ɢ ɜɛɢɪɚɥɚ ɜ ɫɟɛɹ ɫɚɦɵɟ ɧɨɜɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɦɟɬɨɞɵ. Ɋɚɡɜɢɬɢɟ ɷɬɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ: ɭɞɨɛɫɬɜɨɦ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɬɟɤɫɬɚ 

(ɨɩɬɢɦɢɡɚɰɢɹ ɩɨɢɫɤɨɜɨɣ ɜɵɞɚɱɢ) ɢ ɭɞɨɛɫɬɜɨɦ ɧɚɛɨɪɚ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

(ɩɪɨɜɟɪɤɚ ɢ ɤɨɪɪɟɤɰɢɹ ɨɪɮɨɝɪɚɮɢɢ ɜ ɬɟɤɫɬɨɜɵɯ ɪɟɞɚɤɬɨɪɚɯ). Ɍɚɤ ɜ 1980-ɯ ɝɨɞɚɯ 

ɩɨɹɜɥɹɸɬɫɹ ɩɟɪɜɵɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ ɞɥɹ ɪɟɞɚɤɰɢɢ ɬɟɤɫɬɚ ɜɤɥɸɱɚɸɳɢɟ 

ɜ ɫɟɛɹ ɦɨɞɭɥɢ ɞɥɹ ɩɨɢɫɤɚ ɢ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ 

ɩɪɨɞɭɤɬɵ ɩɨ ɢɫɩɪɚɜɥɟɧɢɸ ɨɩɟɱɚɬɨɤ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ. 
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Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɞɚɤɬɨɪɨɜ ɬɟɤɫɬɚ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɨɞɭɥɢ ɢɫɩɪɚɜɥɟɧɢɹ 

ɨɩɟɱɚɬɨɤ, ɚ ɩɨɢɫɤɨɜɵɟ ɫɢɫɬɟɦɵ ɜ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚɯ ɢɫɩɨɥɶɡɭɸɬ ɚɥɝɨɪɢɬɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ. ɇɚɩɪɢɦɟɪ, ɬɚɤɢɟ 

ɚɥɝɨɪɢɬɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɮɭɧɤɰɢɣ ɧɚɩɨɞɨɛɢɟ «ȼɨɡɦɨɠɧɨ ɜɵ ɢɦɟɥɢ ɜ ɜɢɞɭ 

…» ɜ ɬɟɯ ɠɟ ɩɨɢɫɤɨɜɵɯ ɫɢɫɬɟɦɚɯ. 
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Ƚɥɚɜɚ 1. ɋɩɨɫɨɛы ɢɫɩɪɚɜɥɟɧɢя ɨɩɟɱɚɬɨɤ  
 

1.1 Ɉɩɟɱɚɬɤɢ 

 

 ɑɚɳɟ ɜɫɟɝɨ ɨɩɟɱɚɬɤɢ ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɢ, ɩɪɢɱɢɧɨɣ 

ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɭɫɬɚɥɨɫɬɶ, ɨɬɫɭɬɫɬɜɢɟ ɢɧɬɟɪɟɫɚ ɤ ɪɚɛɨɬɟ, ɨɬɜɥɟɤɚɸɳɢɟ 

ɮɚɤɬɨɪɵ ɢɥɢ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ. ɉɪɢ ɧɚɛɨɪɟ ɬɟɤɫɬɚ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɥɭɱɚɟɜ ɨɩɟɱɚɬɤɢ ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɫɥɭɱɚɣɧɨɫɬɢ. ɉɨ ɫɬɚɬɢɫɬɢɤɟ ɩɨɥɶɡɨɜɚɬɟɥɢ 

ɫɨɜɟɪɲɚɸɬ ɨɩɟɱɚɬɤɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ 10-15% ɫɥɭɱɚɹɯ. ɉɪɢ ɷɬɨɦ 83,6% 

ɡɚɩɪɨɫɨɜ ɢɦɟɸɬ ɨɞɧɭ ɨɲɢɛɤɭ, 11,7% –ɞɜɟ, 4,8% – ɛɨɥɟɟ ɬɪёɯ. Ʉɨɧɬɟɤɫɬ ɜɚɠɟɧ ɜ 

26% ɫɥɭɱɚɟɜ. Ɉɪɮɨɝɪɚɮɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɫɚɦɚ ɩɨ ɫɟɛɟ ɧɟ ɫɱɢɬɚɟɬɫɹ ɨɩɟɱɚɬɤɨɣ, 

ɨɞɧɚɤɨ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɨɩɟɱɚɬɤɢ. ɋɥɭɱɚɟɬɫɹ, ɱɬɨ ɨɩɟɱɚɬɤɚ ɜɥɟɱёɬ 

ɡɚɦɟɧɭ ɨɞɧɨɝɨ ɫɥɨɜɚ ɞɪɭɝɢɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɬɟɤɫɬ ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɭɬɪɚɱɢɜɚɟɬ 

ɫɦɵɫɥ, ɥɢɛɨ ɩɪɢɨɛɪɟɬɚɟɬ ɧɨɜɵɣ. ɇɟɪɟɞɤɨ ɷɬɨ ɫɨɡɞɚɟɬ ɤɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

Ɉɩɟɱɚɬɤɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 

• ɇɚɪɭɲɟɧɢɟ ɩɨɪɹɞɤɚ ɛɭɤɜ ɜ ɫɥɨɜɟ; 

• ɉɪɨɩɭɫɤ ɛɭɤɜ ɜ ɫɥɨɜɟ;  

• Ⱦɨɛɚɜɥɟɧɢɟ ɜ ɫɥɨɜɨ ɥɢɲɧɟɣ ɛɭɤɜɵ;  

• Ɂɚɦɟɧɚ ɨɞɧɨɣ ɛɭɤɜɵ ɞɪɭɝɨɣ; 

• Ɉɲɢɛɤɚ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɡɚɝɥɚɜɧɵɯ ɢɥɢ ɫɬɪɨɱɧɵɯ ɛɭɤɜ;  

• ɇɟɩɪɚɜɢɥɶɧɚɹ ɪɚɫɫɬɚɧɨɜɤɚ ɞɟɮɢɫɨɜ ɢ ɬɢɪɟ;  

• ɂɫɤɚɠɟɧɧɚɹ ɪɚɫɤɥɚɞɤɚ.  

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɩɟɱɚɬɤɢ ɜ ɞɨɤɭɦɟɧɬɚɯ ɧɟɩɪɢɟɦɥɟɦɵ, ɱɬɨ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɞɨɤɭɦɟɧɬ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɢ 
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ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɣ ɞɨɤɭɦɟɧɬ, ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɫɪɨɤɢ 

ɧɚɱɚɥɚ ɜɫɬɭɩɥɟɧɢɹ ɜ ɫɢɥɭ ɞɨɤɭɦɟɧɬɚ. 

Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɟɤɫɬɨɦ 

ɜɫɬɪɨɟɧɵ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɤɨɪɪɟɤɬɨɪɵ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɨɩɟɱɚɬɤɭ ɢ 

ɩɪɟɞɥɚɝɚɸɳɢɟ ɧɚɛɨɪ ɫɥɨɜ ɞɥɹ ɡɚɦɟɧɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɩɪɨɝɪɚɦɦɚɯ ɢ ɫɟɪɜɢɫɚɯ ɞɥɹ 

ɢɫɩɪɚɜɥɟɧɢɹ ɬɟɤɫɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɤɨɪɪɟɤɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɦɟɧɹɸɳɢɣ 

ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ, ɧɨ ɞɥɹ ɟɝɨ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ, 

ɛɨɥɶɲɨɣ ɫɥɨɜɚɪɶ ɢ ɪɚɛɨɬɚ ɫ ɤɨɧɬɟɤɫɬɨɦ. 

 

1.2 Ɇɟɬɨɞы ɢɫɩɪɚɜɥɟɧɢя ɨɩɟɱɚɬɨɤ 

 

  ȼ ɨɛɳɟɦ ɜɢɞɟ ɦɟɯɚɧɢɡɦ ɤɨɧɬɟɤɫɬɧɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɦɨɞɟɥɢ ɨɲɢɛɨɤ ɢ ɫɥɨɜɚɪɟ, ɫɨɞɟɪɠɚɳɟɦ ɫɩɢɫɨɤ ɫɥɨɜ ɛɟɡ 

ɨɩɟɱɚɬɨɤ. ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɨɲɢɛɨɤ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɵ N-ɝɪɚɦɦ, 

ɦɨɞɟɥɶ Ȼɪɢɥɹ-Ɇɭɪɚ ɥɢɛɨ ɪɟɞɚɤɰɢɨɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. Ɇɨɞɟɥɢ ɨɲɢɛɨɤ 

ɢɫɩɨɥɶɡɭɸɬ ɚɥɝɨɪɢɬɦɵ ɧɟɱɟɬɤɨɝɨ ɩɨɢɫɤɚ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɨɣ 

ɩɪɨɜɟɪɤɢ ɨɪɮɨɝɪɚɮɢɢ ɜ ɬɟɤɫɬɨɜɵɯ ɪɟɞɚɤɬɨɪɨɜ ɢ ɩɨɢɫɤɨɜɵɯ ɫɢɫɬɟɦ.  

    Ⱦɥɹ ɪɚɛɨɬɵ ɤɨɧɬɟɤɫɬɧɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɦɟɯɚɧɢɡɦɚ ɬɚɤɠɟ ɬɪɟɛɭɟɬɫɹ 

ɹɡɵɤɨɜɚɹ ɦɨɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɜɟɪɨɹɬɧɨɫɬɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚ ɦɧɨɠɟɫɬɜɟ 

ɫɥɨɜɚɪɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɟɤɫɬɧɨ ɡɚɜɢɫɢɦɨɝɨ 

ɢɫɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɩɪɟɞɫɤɚɡɵɜɚɬɶ ɫɥɨɜɨ ɞɥɹ ɡɚɦɟɧɵ ɨɩɟɱɚɬɤɢ, 

ɧɨ ɭɫɥɨɠɧɹɟɬ ɩɨɫɬɪɨɟɧɢɟ ɤɨɪɪɟɤɬɨɪɚ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɨɬɪɟɛɥɹɬɶ ɛɨɥɶɲɟ ɪɟɫɭɪɫɨɜ ɱɟɦ ɤɨɪɪɟɤɬɨɪ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɧɬɟɤɫɬɚ. ȿɫɥɢ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɬɚɬɢɫɬɢɤɟ, ɬɨ 74% ɜɫɟɯ ɨɩɟɱɚɬɨɤ ɦɨɠɧɨ 

ɢɫɩɪɚɜɢɬɶ ɛɟɡ ɭɱɟɬɚ ɤɨɧɬɟɤɫɬɚ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɩɨɥɶɡɭ ɨɬ 

ɤɨɧɬɟɤɫɬɧɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɚɜɬɨɤɨɪɪɟɤɬɨɪɚ. 

   Ɋɟɚɥɢɡɚɰɢɹ ɧɟɱɟɬɤɨɝɨ ɩɨɢɫɤɚ ɫɥɨɠɧɟɟ ɩɨɢɫɤɚ ɩɨ ɬɨɱɧɨɦɭ ɫɨɜɩɚɞɟɧɢɸ, ɧɨ 

ɜɫɟ ɤɨɦɩɟɧɫɢɪɭɟɬ ɟɝɨ ɤɪɚɣɧɹɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. Ɂɚɞɚɱɭ ɚɥɝɨɪɢɬɦɚ ɧɟɱɟɬɤɨɝɨ 
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ɩɨɢɫɤɚ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɤɚɤ ɩɨɢɫɤ ɜ ɬɟɤɫɬɟ ɢɥɢ ɫɥɨɜɚɪɟ ɨɛɴɟɦɚ n ɜɫɟ ɫɥɨɜɚ, 

ɫɨɜɩɚɞɚɸɳɢɟ ɫ ɷɬɢɦ ɫɥɨɜɨɦ ɢɥɢ ɜɤɥɸɱɚɸɳɢɟ ɷɬɨ ɫɥɨɜɨ. Ⱥɥɝɨɪɢɬɦɵ ɧɟɱɟɬɤɨɝɨ 

ɩɨɢɫɤɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɦɟɬɪɢɤɨɣ – ɮɭɧɤɰɢɟɣ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɞɜɭɦɹ ɫɥɨɜɚɦɢ, 

ɩɨɡɜɨɥɹɸɳɟɣ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɢɯ ɫɯɨɞɫɬɜɚ. 

 

1.4 Ɋɚɫɫɬɨяɧɢɟ Ⱦɚɦɟɪɚɭ-Ʌɟɜɟɧɲɬɟɣɧɚ 

 

  Ɋɚɫɫɬɨɹɧɢɟ Ʌɟɜɟɧɲɬɟɣɧɚ — ɷɬɨ ɦɟɬɪɢɤɚ, ɢɡɦɟɪɹɸɳɚɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ 

ɞɜɭɦɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɦɢ ɫɢɦɜɨɥɨɜ. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɦɢɧɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɫɢɦɜɨɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɟɜɪɚɳɟɧɢɹ ɨɞɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɦɜɨɥɨɜ ɜ ɞɪɭɝɭɸ. ɑɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ 

ɨɲɢɛɨɤ ɜ ɫɥɨɜɟ ɢ ɫɪɚɜɧɟɧɢɹ ɬɟɤɫɬɨɜ. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɪɚɫɱɟɬɚ ɨɲɢɛɨɤ 

ɨɩɟɪɚɰɢɹɦ ɜɫɬɚɜɤɢ, ɡɚɦɟɧɵ, ɭɞɚɥɟɧɢɹ ɢ ɩɪɨɩɭɫɤɚ ɫɢɦɜɨɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɪɚɡɥɢɱɧɵɟ ɰɟɧɵ (w), ɨɬɨɛɪɚɠɚɸɳɢɟ ɪɚɡɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɩɪɢ ɜɜɨɞɟ 

ɬɟɤɫɬɚ. 

• w(a, b) — ɰɟɧɚ ɡɚɦɟɧɵ ɫɢɦɜɨɥɚ a ɧɚ ɫɢɦɜɨɥ b 

• w(ε, b) — ɰɟɧɚ ɜɫɬɚɜɤɢ ɫɢɦɜɨɥɚ b 

• w(a, ε) — ɰɟɧɚ ɭɞɚɥɟɧɢɹ ɫɢɦɜɨɥɚ a 

 

 ɉɭɫɬɶ  𝑠ଵɢ 𝑠ଶ  — ɞɜɟ ɫɬɪɨɤɢ (ɞɥɢɧɨɣ ܯ ɢ ܰ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɧɚɞ 

ɧɟɤɨɬɨɪɵɦ ɚɥɮɚɜɢɬɨɦ, ɬɨɝɞɚ ɪɟɞɚɤɰɢɨɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ (ɪɚɫɫɬɨɹɧɢɟ 

Ʌɟɜɟɧɲɬɟɣɧɚ) ݀ሺ𝑠ଵ,𝑠ଶሻ ɦɨɠɧɨ ɩɨɞɫɱɢɬɚɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɪɟɤɭɪɪɟɧɬɧɨɣ ɮɨɪɦɭɥɟ ݀ሺ𝑠ଵ, 𝑠ଶሻ = 𝐷ሺܯ,ܰሻ, ɝɞɟ  
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𝐷ሺ݅, ݆ሻ
{   
   
  Ͳ,                                                                           ݅ = Ͳ, ݆ = Ͳ          ݅,                                                                            ݆ = Ͳ, ݅ > Ͳ          ݆,                                                                            ݅ = Ͳ, ݆ > Ͳ          min {                                                                                                    𝐷ሺ݅, ݆ − ͳሻ + ͳ,                                                              𝐷ሺ݅ − ͳ, ݆ሻ + ͳ,                                         ݆ > Ͳ, 𝐼 > Ͳ𝐷ሺ݅ − ͳ, ݆ − ͳሻ + ݉ሺ𝑠ଵ[݅], 𝑠ଶ[݆]ሻ                                }                                                                                         

(1) 

 

Ƚɞɟ ݉ሺܽ, ܾሻ ɪɚɜɧɚ ɧɭɥɸ, ɟɫɥɢ ܽ = ܾ ɢ ɟɞɢɧɢɰɟ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ݉݅݊{ܽ, ܾ, ܿ} 
ɜɨɡɜɪɚɳɚɟɬ ɧɚɢɦɟɧɶɲɢɣ ɢɡ ɚɪɝɭɦɟɧɬɨɜ. 

 ɒɚɝ ɩɨ ݅ ɫɢɦɜɨɥɢɡɢɪɭɟɬ ɭɞɚɥɟɧɢɟ ɢɡ ɩɟɪɜɨɣ ɫɬɪɨɤɢ, ɩɨ ݆ – ɜɫɬɚɜɤɭ ɜ 

ɩɟɪɜɭɸ ɫɬɪɨɤɭ, ɲɚɝ ɩɨ ɨɛɨɢɦ ɢɧɞɟɤɫɚɦ ɫɢɦɜɨɥɢɡɢɪɭɟɬ ɡɚɦɟɧɭ ɫɢɦɜɨɥɚ ɢɥɢ 

ɨɬɫɭɬɫɬɜɢɟ ɢɡɦɟɧɟɧɢɣ (1). 

    ȿɫɥɢ ɤ ɫɩɢɫɤɭ ɪɚɡɪɟɲёɧɧɵɯ ɨɩɟɪɚɰɢɣ ɞɨɛɚɜɢɬɶ ɬɪɚɧɫɩɨɡɢɰɢɸ (ɞɜɚ 

ɫɨɫɟɞɧɢɯ ɫɢɦɜɨɥɚ ɦɟɧɹɸɬɫɹ ɦɟɫɬɚɦɢ), ɩɨɥɭɱɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ Ⱦɚɦɟɪɚɭ — 

Ʌɟɜɟɧɲɬɟɣɧɚ. Ⱦɥɹ ɧɟё ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦ, ɬɪɟɛɭɸɳɢɣ O(MN) 

ɨɩɟɪɚɰɢɣ. Ⱦɚɦɟɪɚɭ ɩɨɤɚɡɚɥ, ɱɬɨ 80 % ɨɲɢɛɨɤ ɩɪɢ ɧɚɛɨɪɟ ɬɟɤɫɬɚ ɱɟɥɨɜɟɤɨɦ 

ɹɜɥɹɸɬɫɹ ɬɪɚɧɫɩɨɡɢɰɢɹɦɢ.  

 

1.5 Ⱥɥɝɨɪɢɬɦ Ȼɨɣɟɪɚ-Ɇɭɪɚ 

 

Ⱥɥɝɨɪɢɬɦ Ȼɨɣɪɚ-Ɇɭɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɥɝɨɪɢɬɦ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɞɥɹ ɩɨɢɫɤɚ ɩɨɞɫɬɪɨɤɢ ɜ ɫɬɪɨɤɟ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɸɬɫɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɞ ɲɚɛɥɨɧɨɦ ɫɬɪɨɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɜɚɬɶ 

ɲɚɛɥɨɧ ɫ ɢɫɯɨɞɧɵɦ ɬɟɤɫɬɨɦ ɧɟ ɜɨ ɜɫɟɯ ɩɨɡɢɰɢɹɯ- ɱɚɫɬɶ ɩɪɨɜɟɪɨɤ ɩɪɨɩɭɫɤɚɸɬɫɹ 

ɤɚɤ ɡɚɜɟɞɨɦɨ ɧɟ ɞɚɸɳɢɟ ɪɟɡɭɥɶɬɚɬɚ. 

 Ⱥɥɝɨɪɢɬɦ ɨɫɧɨɜɚɧ ɧɚ ɢɞɟɢ ɫɤɚɧɢɪɨɜɚɧɢɟ ɫɥɟɜɚ ɧɚɩɪɚɜɨ. ɋɨɜɦɟɳɚɟɬɫɹ 

ɧɚɱɚɥɨ ɫɬɪɨɤɢ ɢ ɲɚɛɥɨɧɚ, ɩɪɨɜɟɪɤɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɥɟɞɧɟɝɨ ɫɢɦɜɨɥɚ ɲɚɛɥɨɧɚ. 
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ɉɪɢ ɫɨɜɩɚɞɟɧɢɢ ɫɢɦɜɨɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɩɪɟɞɩɨɫɥɟɞɧɟɝɨ ɫɢɦɜɨɥɚ ɢ 

ɬ.ɞ. ȿɫɥɢ ɜɫɟ ɫɢɦɜɨɥɵ ɫɨɜɩɚɥɢ ɡɧɚɱɢɬ ɩɨɞɫɬɪɨɤɚ ɧɚɣɞɟɧɚ. ȼ ɫɥɭɱɚɟ 

ɧɟɫɨɜɩɚɞɟɧɢɹ ɥɸɛɨɝɨ ɫɢɦɜɨɥɚ ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ ɞɨ ɩɟɪɜɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɫɬɨɩ-

ɫɢɦɜɨɥɚ ɫ ɲɚɛɥɨɧɨɦ, ɱɚɫɬɨ ɫɬɨɩ ɫɢɦɜɨɥɨɦ ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɧɢɣ ɫɢɦɜɨɥ 

ɲɚɛɥɨɧɚ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɝɪɚɮɢɱɟɫɤɨɟ ɩɨɹɫɧɟɧɢɟ ɤ ɞɚɧɧɨɣ ɱɚɫɬɢ 

ɚɥɝɨɪɢɬɦɚ. 

 
Ɋɢɫɭɧɨɤ 1- ɋɦɟɳɟɧɢɟ ɲɚɛɥɨɧɚ ɞɨ ɫɬɨɩ-ɫɥɨɜɚ 

 

Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɫɨɡɞɚɧɢɟ ɫɭɮɮɢɤɫɚ- ɫɪɚɜɧɟɧɢɟ ɫɢɦɜɨɥɚ, ɢɞɭɳɟɝɨ ɩɟɪɟɞ 

ɫɬɨɩ-ɫɢɦɜɨɥɨɦ ɢ ɩɪɟɞɩɨɫɥɟɞɧɢɦ ɫɢɦɜɨɥɨɦ ɲɚɛɥɨɧɚ ɢ ɬ.ɞ. ȼ ɫɥɭɱɚɟ 

ɧɟɫɨɜɩɚɞɟɧɢɹ ɫɭɮɮɢɤɫɚ ɢ ɱɚɫɬɢ ɲɚɛɥɨɧɚ ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ ɜ ɩɪɚɜɨ ɞɨ 

ɫɨɜɩɚɞɟɧɢɹ ɫɭɮɮɢɤɫɚ ɫ ɱɚɫɬɶɸ ɲɚɛɥɨɧɚ. ȿɫɥɢ ɩɨɫɥɟɞɭɸɳɢɟ ɱɚɫɬɢ ɲɚɛɥɨɧɚ ɧɟ 

ɫɨɜɩɚɞɚɸɬ ɫ ɫɭɮɮɢɤɫɨɦ, ɬɨ ɢɡ ɫɭɮɮɢɤɫɚ ɢɫɤɥɸɱɚɟɬɫɹ ɥɟɜɵɣ ɫɢɦɜɨɥ, ɚ ɧɟ 

ɫɨɜɩɚɜɲɢɣ ɫɢɦɜɨɥ K ɡɚɩɨɦɢɧɚɟɬɫɹ. ɉɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ ɜ ɩɪɚɜɨ ɞɨ ɩɟɪɜɨɝɨ 

ɫɨɜɩɚɞɟɧɢɹ ɫɭɮɮɢɤɫɚ ɫ ɱɚɫɬɶɸ ɲɚɛɥɨɧɚ ɜ ɤɨɬɨɪɨɣ ɫɥɟɜɚ ɧɟɬ ɫɢɦɜɨɥɚ K. ɇɚ 

ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɝɪɚɮɢɱɟɫɤɨɟ ɩɨɹɫɧɟɧɢɟ ɤ ɞɚɧɧɨɣ ɱɚɫɬɢ ɚɥɝɨɪɢɬɦɚ. 

 
Ɋɢɫɭɧɨɤ 2- ɫɦɟɳɟɧɢɟ ɲɚɛɥɨɧɚ ɞɨ ɫɭɮɮɢɤɫɚ 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɨɲɟɥ ɫɞɜɢɝ ɞɨ ɫɨɜɩɚɞɟɧɢɹ ɫɭɮɮɢɤɫɚ «ɤɚ» ɩɟɪɟɞ 

ɤɨɬɨɪɵɦ ɧɟɬ ɫɢɦɜɨɥɚ «ɥ». ɋɭɮɮɢɤɫ «ɟɤɚ» ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɲɚɛɥɨɧɨɦ, ɚ ɜ ɥɟɜɨɣ 

ɱɚɫɬɢ ɲɚɛɥɨɧɚ ɧɟ ɨɫɬɚɥɨɫɶ ɫɢɦɜɨɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɫɨɜɩɚɞɟɧɢɹ ɫɭɮɮɢɤɫɚ. Ⱦɚɥɟɟ 

ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ ɜ ɩɪɚɜɨ ɞɨ ɩɟɪɜɨɝɨ ɫɬɨɩ-ɫɢɦɜɨɥɚ ɢ ɚɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ 

ɫɭɮɮɢɤɫɚ ɩɨɜɬɨɪɹɟɬɫɹ. 
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1.6 Ɇɟɬɨɞ N-ɝɪɚɦɦ 

 

 Ɇɟɬɨɞ N-ɝɪɚɦɦ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɟɝɨ ɪɟɚɥɢɡɚɰɢɹ ɤɪɚɣɧɟ 

ɩɪɨɫɬɚ, ɢ ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɨɪɨɲɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ 

ɫɨɜɩɚɞɟɧɢɢ ɩɨɞɫɬɪɨɤ ɞɥɢɧɧɵ N ɟɫɥɢ ɫɥɨɜɨ A ɫɨɜɩɚɞɚɟɬ ɫɨ ɫɥɨɜɨɦ B ɫ ɭɱɟɬɨɦ 

ɧɟɫɤɨɥɶɤɢɯ ɨɲɢɛɨɤ. ɉɪɢ ɩɨɢɫɤɟ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ N-ɝɪɚɦɦɵ, 

ɡɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɟɪɟɛɨɪ ɫɩɢɫɤɚ ɫɥɨɜ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 

ɬɚɤɢɯ ɩɨɞɫɬɪɨɤ. ɇɚ ɪɢɫɭɧɤɟ 3 ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɪɚɡɛɢɟɧɢɟ ɫɥɨɜɚ ɧɚ ɬɪɢɝɪɚɦɦɵ. 

ɋɥɨɜɨ ɫɨɞɟɪɠɚɳɟɟ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ N-ɝɪɚɦɦ ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ 

ɩɪɚɜɢɥɶɧɵɦ ɫɥɨɜɨɦ. 

 

 

Ɋɢɫɭɧɨɤ 3 – ɩɪɢɦɟɪ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɬɪɢɝɪɚɦɦ 

 

 ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɧɚ ɩɪɚɤɬɢɤɟ ɬɪɢɝɪɚɦɦɵ – ɩɨɞɫɬɪɨɤɢ ɞɥɢɧɧɨɣ ɜ 

ɬɪɢ ɫɢɦɜɨɥɚ. ȼɵɛɨɪ ɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ N ɩɪɢɜɨɞɢɬ ɤ ɨɝɪɚɧɢɱɟɧɢɸ ɞɥɢɧɧɵ 

ɫɥɨɜɚ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɨɩɟɱɚɬɤɭ. ɋɬɚɧɞɚɪɬɧɵɟ ɚɥɝɨɪɢɬɦɵ N-

ɝɪɚɦɦ ɧɚɯɨɞɹɬ ɧɟ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɥɨɜɚ ɫ ɨɲɢɛɤɚɦɢ. ȿɫɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
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ɬɪɢɝɪɚɦɦ ɜ ɫɥɨɜɟ ɢɡ ɩɹɬɢ ɛɭɤɜ ɞɨɩɭɫɬɢɬɶ ɨɩɟɱɚɬɤɭ ɜ ɬɪɟɬɶɟɣ ɛɭɤɜɟ, ɬɨ ɧɟ 

ɩɨɥɭɱɢɬɫɹ ɧɢ ɨɞɧɨɣ ɬɪɢɝɪɚɦɦɵ ɫɨɜɩɚɞɚɸɳɟɣ ɫ ɢɫɤɨɦɵɦ ɫɥɨɜɨɦ. 

 

 ȼыɜɨɞы ɩɨ ɝɥɚɜɟ 1  
 

    ɂɫɫɥɟɞɭɟɬɫɹ ɩɪɨɛɥɟɦɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɟɱɚɬɨɤ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 

ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɪɚɜɥɟɧɢɹ. ɉɪɨɛɥɟɦɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɟɱɚɬɨɤ ɪɟɲɢɬɶ ɧɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɬɚɤ ɤɚɤ ɨɩɟɱɚɬɤɢ ɫɨɜɟɪɲɚɟɬ ɱɟɥɨɜɟɤ, ɢ ɷɬɚ 

ɩɪɨɛɥɟɦɚ ɫɭɳɟɫɬɜɨɜɚɥɚ ɟɳɟ ɧɚ ɡɚɪɟ ɤɧɢɝɨɩɟɱɚɬɚɧɢɹ. ɂɫɩɪɚɜɥɟɧɢɟ ɨɩɟɱɚɬɨɤ 

ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɧɟɱɟɬɤɨɝɨ ɩɨɢɫɤɚ, ɬɚɤ ɢ 

ɥɢɧɟɣɧɵɦ ɩɨɢɫɤɨɦ. Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ ɧɟɱɟɬɤɨɝɨ 

ɩɨɢɫɤɚ ɫ ɩɨɦɨɳɶɸ N-ɝɪɚɦɦ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɜ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ 

ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɪɨɫɬ ɜ ɢɫɩɨɥɧɟɧɢɢ ɢ ɛɨɥɶɲɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. ȼɚɠɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɧɟ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɨɣ ɫɥɨɜɨ ɜ ɫɥɨɜɚɪɟ. Ⱦɚɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ ɜɨɡɧɢɤɚɟɬ ɜ 

ɭɧɢɤɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɢ ɞɥɹ ɟɝɨ ɭɫɬɪɚɧɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɟɣɧɵɣ ɩɨɢɫɤ 

ɬɚɤ ɤɚɤ ɬɚɤɢɟ ɫɥɭɱɚɢ ɜɨɡɧɢɤɚɸɬ ɨɱɟɧɶ ɪɟɞɤɨ.  

  

  

 

 

 

 

 

 



13 
 

Ƚɥɚɜɚ 2  

 

2.1 ɏɪɚɧɟɧɢɟ ɫɥɨɜɚɪя ɢ яɡыɤɨɜɨɣ ɦɨɞɟɥɢ. 
 

Ⱦɥɹ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɥɨɜɚɪɶ ɢ ɹɡɵɤɨɜɭɸ ɦɨɞɟɥɶ. Ⱦɥɹ ɭɩɨɪɹɞɨɱɢɜɚɧɢɹ ɢ 

ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ MySQL, 

ɩɨɡɜɨɥɹɸɳɚɹ ɛɵɫɬɪɨ ɫɱɢɬɵɜɚɬɶ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɞɚɧɧɵɯ, ɧɟ ɩɨɬɪɟɛɥɹɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ. Ɍɚɤɠɟ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ MySQL ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ 

ɞɚɧɧɵɯ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɯɪɚɧɢɬɶ ɫɥɨɜɚɪɶ ɢ 

ɹɡɵɤɨɜɭɸ ɦɨɞɟɥɶ ɧɚ ɨɬɞɟɥɶɧɨɦ ɫɟɪɜɟɪɟ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɫɨɤɪɚɬɢɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ ɢ ɭɦɟɧɶɲɢɬɫɹ ɨɛɴɟɦ ɩɚɦɹɬɢ ɧɚ 

ɡɚɩɨɦɢɧɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɚɤ ɤɚɤ ɫɥɨɜɚɪɶ ɢ 

ɹɡɵɤɨɜɚɹ ɦɨɞɟɥɶ ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɩɚɦɹɬɢ.  

 

2.2 Ɇɟɬɨɞ ɧɚɯɨɠɞɟɧɢя ɫɥɨɜɚ ɞɥя ɢɫɩɪɚɜɥɟɧɢя ɨɩɟɱɚɬɤɢ 

 

 Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɫɥɨɜɨ, ɜ ɤɨɬɨɪɨɦ ɞɨɩɭɳɟɧɚ 

ɨɩɟɱɚɬɤɚ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɤɚɠɞɨɟ ɫɥɨɜɨ ɩɨɫɢɦɜɨɥɶɧɨ ɧɚ 

ɧɚɥɢɱɢɟ ɜ ɫɥɨɜɚɪɟ. ȿɫɥɢ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɥɨɜɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɥɨɜɚɪɟ ɜɟɪɨɹɬɧɨ ɜ 

ɧɟɦ ɞɨɩɭɳɟɧɚ ɨɩɟɱɚɬɤɚ. Ʉɨɝɞɚ ɧɚɣɞɟɧɨ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɢɡ 

ɫɥɨɜɚɪɹ ɤɚɧɞɢɞɚɬɨɜ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ.  

Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ N-ɝɪɚɦɦ, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɦɟɬɨɞ ɬɪɢɝɪɚɦɦ. 

Ɇɨɞɢɮɢɤɚɰɢɹ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɦɟɬɨɞɚɦɢ: ɩɪɨɫɬɨɬɚ ɢ ɥɭɱɲɚɹ ɫɤɨɪɨɫɬɶ ɩɨɢɫɤɚ ɩɨ ɫɥɨɜɚɪɸ. 
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2.3 ȼыɛɨɪ яɡыɤɨɜɨɣ ɦɨɞɟɥɢ 

 

 Ɇɨɞɟɥɶ ɹɡɵɤɚ ɨɬɜɟɱɚɟɬ ɡɚ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɩɢɫɚɧɢɹ ɫɥɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɩɨɞɯɨɞɚ: ɦɨɞɟɥɢ 

ɧɚ ɨɫɧɨɜɟ N-ɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɦɨɞɟɥɢ ɧɚ ɨɫɧɨɜɟ ɧɟɣɪɨɫɟɬɟɣ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 

ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ ɬɪɢɝɪɚɦɦ. ɉɪɟɞɥɨɠɟɧɢɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ 

ɱɚɫɬɢ ɧɚ ɦɟɫɬɟ ɡɧɚɤɨɜ ɩɭɧɤɬɭɚɰɢɢ, ɧɚ ɩɨɥɭɱɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɜɟɪɨɹɬɧɨɫɬɶ ɩɚɪɧɨɝɨ ɧɚɩɢɫɚɧɢɹ ɫɥɨɜ.  

 Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɫɩɨɫɨɛɧɚ ɜɵɛɪɚɬɶ ɢɡ ɤɚɧɞɢɞɚɬɨɜ ɧɚ ɡɚɦɟɧɭ ɫɥɨɜɚ ɫ 

ɨɩɟɱɚɬɤɨɣ ɤɚɧɞɢɞɚɬɚ ɤɨɬɨɪɵɣ ɱɚɳɟ ɜɫɟɝɨ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ ɫɨɫɟɞɧɢɯ 

ɫɥɨɜ. Ɉɫɧɨɜɧɵɦ ɦɢɧɭɫɨɦ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɯɪɚɧɟɧɢɹ 

ɦɚɬɪɢɰɵ ɪɚɡɦɟɪɨɦ M ɧɚ M, ɝɞɟ M- ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɜ ɜ ɫɥɨɜɚɪɟ. 

 

2.4 ȼыɛɨɪ яɡыɤɚ ɞɥя ɧɚɩɢɫɚɧɢя ɛɢɛɥɢɨɬɟɤɢ. 
 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɜ 

ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Microsoft Visual Studio. ɋ# ɹɜɥɹɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɹɡɵɤɨɦ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɛɢɛɥɢɨɬɟɤ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɨ ɦɧɨɝɢɯ 

ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɱɬɨ ɩɨɜɥɢɹɥɨ ɧɚ ɜɵɛɨɪ ɷɬɨɝɨ ɹɡɵɤɚ ɞɥɹ ɧɚɩɢɫɚɧɢɹ 

ɛɢɛɥɢɨɬɟɤɢ.  

 

ȼыɜɨɞы ɩɨ ɜɬɨɪɨɣ ɝɥɚɜɟ 

 

 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ ɫɥɨɜɚɪɹ ɢ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ ɧɚ ɨɬɞɟɥɶɧɨɦ 

ɫɟɪɜɟɪɟ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɋɍȻȾ MySQL ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɩɚɦɹɬɢ ɧɚ 
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ɡɚɩɨɦɢɧɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɚɤɠɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɦɟɧɶɲɢɬɶ 

ɧɚɝɪɭɡɤɭ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɡɚɩɪɨɫɨɜ, 

ɨɛɪɚɳɟɧɧɵɯ ɤ ɛɚɡɟ ɞɚɧɧɵɯ, ɬɚɤ ɤɚɤ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɭɞɚɥɟɧɧɨɦ 

ɫɟɪɜɟɪɟ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɛɪɚɧɧɭɸ ɹɡɵɤɨɜɭɸ 

ɦɨɞɟɥɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ 

ɹɜɥɹɟɬɫɹ ɨɱɟɜɢɞɧɵɦ ɬɚɤ ɤɚɤ ɛɢɛɥɢɨɬɟɤɢ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɷɬɨɦ ɹɡɵɤɟ, 

ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  
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Ƚɥɚɜɚ 3 

 

3.1 ɋɨɡɞɚɧɢɟ ɫɥɨɜɚɪя ɢ яɡыɤɨɜɨɣ ɦɨɞɟɥɢ. 
 

Ɉɛɳɢɣ ɜɢɞ ɫɥɨɜɚɪя ɢ яɡыɤɨɜɨɣ ɦɨɞɟɥɢ 

ɋɥɨɜɚɪɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɚɛɥɢɰɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɫɬɨɥɛɨɜ ɜ 

ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ, ɜɨ ɜɬɨɪɨɣ ɫɬɨɥɛɟɰ 

ɭɧɢɤɚɥɶɧɨɟ ɫɥɨɜɨ, ɤɨɬɨɪɨɟ ɡɚɩɢɫɚɧɨ ɜ ɧɨɜɨɣ ɫɬɪɨɤɟ. ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧ 

ɜɢɞ ɯɪɚɧɟɧɢɹ ɫɥɨɜɚɪɹ. 

 
Ɋɢɫɭɧɨɤ 4 – ɋɥɨɜɚɪɶ 

 

Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɬɟɤɫɬɚ ɬɚɤɠɟ ɧɭɠɧɨ 

ɯɪɚɧɢɬɶ ɹɡɵɤɨɜɭɸ ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɦɚɬɪɢɰɟɣ, ɫɨɞɟɪɠɚɳɟɣ ɤɨɥɢɱɟɫɬɜɨ 

ɩɚɪɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɫɥɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ. ɇɚ 
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ɪɢɫɭɧɤɟ 5 ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɨɞɧɚ ɢɡ ɬɚɛɥɢɰ ɜ ɤɨɬɨɪɨɣ ɯɪɚɧɢɬɫɹ ɹɡɵɤɨɜɚɹ 

ɦɨɞɟɥɶ. ɗɬɢ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɜ ɬɚɛɥɢɰɚɯ ɪɚɡɦɟɪɨɦ (N- ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɜ ɜ 

ɫɥɨɜɚɪɟ) ɫɬɪɨɤ ɧɚ (M=1001) ɫɬɨɥɛɰɨɜ, ɝɞɟ ɜ ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɡɚɩɢɫɚɧɵ ɜɫɟ ɫɥɨɜɚ 

ɫɥɨɜɚɪɹ, ɚ ɨɫɬɚɥɶɧɵɟ ɫɬɨɥɛɰɵ ɧɚɡɜɚɧɵ ɭɧɢɤɚɥɶɧɵɦɢ ɫɥɨɜɚɦɢ ɢɡ ɫɥɨɜɚɪɹ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɜ 1001 ɫɬɨɥɛɟɰ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɫɬɪɭɤɬɭɪɨɣ ɩɨɫɬɪɨɟɧɢɹ ɬɚɛɥɢɰ ɜ 

MySQL ɧɟ ɩɨɡɜɨɥɹɸɳɟɟ ɫɨɡɞɚɬɶ ɛɨɥɶɲɟ 1017 ɫɬɨɥɛɰɨɜ ɜ ɨɞɧɨɣ ɬɚɛɥɢɰɟ.  

 

 

Ɋɢɫɭɧɨɤ 5 – əɡɵɤɨɜɚɹ ɦɨɞɟɥɶ 

 

Ɂɚɩɨɥɧɟɧɢɟ ɫɥɨɜɚɪя ɢ яɡыɤɨɜɨɣ ɦɨɞɟɥɢ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢ ɡɚɩɨɥɧɟɧɢɹ ɫɥɨɜɚɪɹ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɩɪɨɝɪɚɦɦɚ 

ɫɱɢɬɵɜɚɸɳɚɹ ɞɚɧɧɵɟ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢ ɡɚɩɨɥɧɹɸɳɚɹ ɬɚɛɥɢɰɭ. Ɍɚɤ ɠɟ 

ɧɚɩɢɫɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɫɨɡɞɚɟɬ ɬɚɛɥɢɰɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɩɚɪɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ ɫɥɨɜ ɢ ɡɚɩɨɥɧɹɟɬ ɷɬɢ ɬɚɛɥɢɰɵ. ɂɡɧɚɱɚɥɶɧɨ ɜɫɟ ɹɱɟɣɤɢ ɤɪɨɦɟ 
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ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ ɢɦɟɸɬ ɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɫɢɬɭɚɰɢɢ, 

ɤɨɝɞɚ ɤɚɤɚɹ-ɬɨ ɩɚɪɚ ɫɥɨɜ ɧɟ ɜɫɬɪɟɱɚɥɚɫɶ ɜ ɨɛɭɱɚɸɳɟɦ ɬɟɤɫɬɟ, ɢɡ-ɡɚ ɱɟɝɨ ɜ 

ɬɚɛɥɢɰɟ ɹɱɟɣɤɚ ɤɨɦɛɢɧɚɰɢɣ ɬɚɤɢɯ ɫɥɨɜ ɛɭɞɟɬ ɪɚɜɧɚ ɧɭɥɸ. ɑɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɜɟɪɨɹɬɧɨɦɭ ɫɥɨɜɭ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ ɛɵɬɶ ɜɵɛɪɚɧɧɵɦ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ 

ɨɩɟɱɚɬɤɢ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰ ɤɨɥɢɱɟɫɬɜɚ ɩɨɩɚɪɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɫɥɨɜ 

ɩɪɨɢɫɯɨɞɢɬ ɱɬɟɧɢɟ ɬɟɤɫɬɚ, ɜɨ ɜɪɟɦɟɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ (first, second) 

ɡɚɩɢɫɵɜɚɸɬɫɹ ɩɟɪɜɨɟ ɢ ɫɥɟɞɭɸɳɟɟ ɫɥɨɜɨ, ɜ ɫɬɨɥɛɰɟ word ɬɚɛɥɢɰɵ ɪɚɫɱɟɬɨɜ 

ɧɚɯɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ first ɢ ɜ ɩɟɪɟɫɟɱɟɧɢɢ ɫɬɨɥɛɰɚ ɫɨ ɡɧɚɱɟɧɢɟɦ 

ɩɟɪɟɦɟɧɧɨɣ second ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɛɚɜɥɹɟɬɫɹ ɟɞɢɧɢɰɚ. ɉɨɫɥɟ ɜ 

ɩɟɪɟɦɟɧɧɭɸ first ɩɟɪɟɩɢɫɵɜɚɟɬɫɹ ɫɥɨɜɨ ɢɡ ɩɟɪɟɦɟɧɧɨɣ second, ɚ ɩɟɪɟɦɟɧɧɚɹ 

second ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɫɥɨɜɚ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɤɨɜ 

ɩɪɟɩɢɧɚɧɢɹ ɩɟɪɟɦɟɧɧɵɟ ɨɛɧɭɥɹɸɬɫɹ ɢ ɩɪɨɰɟɫɫ ɱɬɟɧɢɹ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɨɫɥɟ 

ɡɧɚɤɚ.  

    

2.2 Ɇɟɬɨɞ ɧɚɯɨɠɞɟɧɢя ɤɚɧɞɢɞɚɬɨɜ ɞɥя ɢɫɩɪɚɜɥɟɧɢя ɨɩɟɱɚɬɤɢ 

 

 Ʉɨɝɞɚ ɧɚɣɞɟɧɨ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɛɢɟɧɢɟ ɫɥɨɜɚ ɷɬɨɝɨ ɫɥɨɜɚ 

ɧɚ ɬɪɢɝɪɚɦɦɵ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɢɫɤ ɫɥɨɜ ɢɡ ɫɥɨɜɚɪɹ ɫɨɞɟɪɠɚɳɢɯ ɬɪɢɝɪɚɦɦɵ. 

ɉɨɢɫɤ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɫɥɨɜ, ɜ ɤɨɬɨɪɵɯ ɪɚɡɧɢɰɚ ɫɢɦɜɨɥɨɜ ɧɟ ɛɨɥɟɟ 3.  

ɋɥɨɜɚ ɜ ɫɥɨɜɚɪɟ ɫ ɧɚɢɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɬɪɢɝɪɚɦɦ ɫɬɚɧɨɜɹɬɫɹ ɤɚɧɞɢɞɚɬɚɦɢ 

ɞɥɹ ɡɚɦɟɧɵ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ. 

 ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ ɩɨɢɫɤɚ ɬɪɢɝɪɚɦɦ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɥɨɜɟ, 

ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɩɹɬɢ ɛɭɤɜ ɢ ɢɦɟɸɳɟɝɨ ɨɩɟɱɚɬɤɭ ɜ ɬɪɟɬɶɟɣ ɛɭɤɜɟ, ɧɚ ɪɢɫɭɧɤɟ 6 

ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɣɬɢ ɧɭɠɧɨɝɨ ɤɚɧɞɢɞɚɬɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ 

ɩɪɢ ɥɸɛɨɦ ɩɨɢɫɤɟ ɢɡ ɫɥɨɜɚɪɹ ɧɟ ɧɚɣɞɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɥɨɜɚ, ɜɤɥɸɱɚɸɳɟɝɨ 

ɯɨɬɹ ɛɵ ɨɞɧɭ ɢɡ ɬɪɢɝɪɚɦɦ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɥɨɜɟ ɫ ɨɩɟɱɚɬɤɨɣ.   
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Ɋɢɫɭɧɨɤ 6 – ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɤɚɧɞɢɞɚɬɚ 

ȼɨ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɩɨɢɫɤɚ ɬɪɢɝɪɚɦɦ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɥɨɜɟ, 

ɧɟɜɨɡɦɨɠɧɨ ɧɚɣɬɢ ɤɚɧɞɢɞɚɬɚ ɞɥɹ ɡɚɦɟɧɵ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɫɨɫɬɨɹɳɟɝɨ ɢɡ 

ɱɟɬɵɪɟɯ ɫɢɦɜɨɥɨɜ ɜ ɤɨɬɨɪɨɦ ɨɩɟɱɚɬɤɚ ɧɚɯɨɞɢɬɫɹ ɜɨ ɜɬɨɪɨɦ ɢɥɢ ɬɪɟɬɶɟɦ 

ɫɢɦɜɨɥɟ ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɨɬɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 

 
Ɋɢɫɭɧɨɤ 7- ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɤɚɧɞɢɞɚɬɚ 

Ɍɚɤɠɟ ɜɨ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɩɨɢɫɤɚ ɬɪɢɝɪɚɦɦ ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɫɥɨɜɟ, ɧɟ ɩɪɟɞɨɫɬɚɜɢɬ ɤɚɧɞɢɞɚɬɨɜ ɟɫɥɢ ɨɩɟɱɚɬɤɚ ɞɨɛɚɜɥɟɧɢɹ ɥɢɲɧɟɣ ɛɭɤɜɵ 

ɩɪɨɢɡɨɣɞɟɬ ɜ ɫɥɨɜɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɬɪɢ ɛɭɤɜɵ, ɱɬɨ ɨɬɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8. 

 
Ɋɢɫɭɧɨɤ 8 - ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɚɜɢɥɶɧɨɝɨ ɤɚɧɞɢɞɚɬɚ 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɚɧɞɢɞɚɬɨɜ ɞɥɹ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɥɭɱɚɟɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɭɞɚɥɟɧɢɹ ɨɞɧɨɣ ɛɭɤɜɵ. Ⱥɥɝɨɪɢɬɦ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɭ 

ɩɨɫɥɟ ɩɨɢɫɤɚ ɤɚɧɞɢɞɚɬɨɜ ɢɫɩɨɥɶɡɭɹ ɩɨɢɫɤ ɫɥɨɜ, ɜɤɥɸɱɚɸɳɢɯ ɬɪɢɝɪɚɦɦɵ, ɜ 

ɫɥɨɜɚɪɟ. Ⱥɥɝɨɪɢɬɦ ɭɞɚɥɟɧɢɹ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɭɞɚɥɟɧɢɹ ɨɞɧɨɝɨ ɫɢɦɜɨɥɚ, ɡɚ 
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ɢɫɤɥɸɱɟɧɢɟɦ ɩɟɪɜɨɝɨ ɢ ɩɨɫɥɟɞɧɟɝɨ ɫɢɦɜɨɥɚ, ɢɡ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ. ɉɨɫɥɟ ɱɟɝɨ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɢɡ ɫɥɨɜɚɪɹ ɩɨ ɧɨɜɵɦ ɬɪɢɝɪɚɦɦɚɦ ɫɪɟɞɢ ɫɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ 

ɦɟɧɶɲɟ ɫɢɦɜɨɥɨɜ, ɱɟɦ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ. ȿɫɥɢ ɜ ɫɥɨɜɟ ɢɡ ɫɥɨɜɚɪɹ ɤɨɥɢɱɟɫɬɜɨ 

ɫɢɦɜɨɥɨɜ ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɫɢɦɜɨɥɨɜ ɜ ɫɥɨɜɟ ɫ ɨɩɟɱɚɬɤɨɣ, ɬɨ ɢɡ ɧɟɝɨ ɭɞɚɥɹɟɬɫɹ 

ɫɢɦɜɨɥ ɩɨ ɫɱɟɬɭ ɪɚɜɧɵɣ ɭɞɚɥɟɧɧɨɦɭ ɢɡ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ. Ɂɚɬɟɦ ɫɥɨɜɚ ɢɡ 

ɫɥɨɜɚɪɹ ɫ ɭɞɚɥɟɧɧɵɦ ɫɢɦɜɨɥɨɦ ɬɚɤɠɟ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɧɨɜɵɯ 

ɬɪɢɝɪɚɦɦ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9. ɉɪɢ 

ɧɚɯɨɠɞɟɧɢɢ ɫɥɨɜ ɜ ɫɥɨɜɚɪɟ ɜɤɥɸɱɚɸɳɢɯ ɧɨɜɵɟ ɬɪɢɝɪɚɦɦɵ ɫ ɭɱɟɬɨɦ ɭɞɚɥɟɧɢɹ 

ɫɥɨɜɨ ɢɡ ɫɥɨɜɚɪɹ ɫɬɚɧɨɜɹɬɫɹ ɤɚɧɞɢɞɚɬɨɦ ɞɥɹ ɡɚɦɟɧɵ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ. 

 
Ɋɢɫɭɧɨɤ 9 – Ⱥɥɝɨɪɢɬɦ ɭɞɚɥɟɧɢɹ 

 

2.3 ȼыɛɨɪ ɤɚɧɞɢɞɚɬɚ ɞɥя ɡɚɦɟɧы ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɫ ɭɱɟɬɨɦ 
ɤɨɧɬɟɤɫɬɚ. 
 

 ɑɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɡɚɦɟɧɢɬɶ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɢɡ ɤɚɧɞɢɞɚɬɨɜ. ȿɫɥɢ ɩɟɪɟɞ ɫɥɨɜɨɦ ɧɚɯɨɞɢɬɫɹ ɞɪɭɝɨɟ 

ɫɥɨɜɨ ɞɚɧɧɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ ɨɧɨ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ, ɬɨɠɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɥɢɱɢɢ ɫɥɟɞɭɸɳɟɝɨ ɫɥɨɜɚ ɜ ɩɪɟɞɥɨɠɟɧɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ 

ɪɚɫɱɟɬɚɯ ɤɚɤ ɩɪɟɞɵɞɭɳɟɝɨ, ɬɚɤ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɥɨɜɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 

ɫɥɨɠɧɨɫɬɶɸ Ɍɢɩɨɥɨɝɢɢ ɩɨɪɹɞɤɚ ɫɥɨɜ ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ, ɤɨɬɨɪɚɹ ɞɨɩɭɫɤɚɟɬ 

ɪɚɡɧɵɣ ɩɨɪɹɞɨɤ ɧɚɩɢɫɚɧɢɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɫɥɨɜ ɜ ɩɪɟɞɥɨɠɟɧɢɢ. ɇɚɩɪɢɦɟɪ, 

«Ʌɟɬɹɬ ɧɚɞɨ ɦɧɨɣ ɠɭɪɚɜɥɢ» ɢ «ɀɭɪɚɜɥɢ ɥɟɬɹɬ ɧɚɞɨ ɦɧɨɣ». 
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ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɫɥɨɜ, ɨɤɪɭɠɚɸɳɢɯ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ, ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɬɚɛɥɢɰɚ ɪɚɫɱɟɬɨɜ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɢɛɨɥɟɟ 

ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵ ɤɨɦɛɢɧɚɰɢɹɯ ɫɥɨɜ. ɉɨɢɫɤ ɜ ɬɚɛɥɢɰɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɬɨɥɛɰɭ 

ɤɨɬɨɪɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɜɹɡɧɵɟ ɫɥɨɜɚ ɞɥɹ ɞɚɧɧɨɝɨ ɤɚɧɞɢɞɚɬɚ. ɇɚɯɨɞɢɬɫɹ 

ɤɚɧɞɢɞɚɬ, ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɚɯ ɤɨɦɛɢɧɚɰɢɣ ɫ ɩɪɟɞɵɞɭɳɢɦ ɢ ɫɥɟɞɭɸɳɟɦ 

ɫɥɨɜ, ɡɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɧɚ ɬɚɤɨɝɨ ɤɚɧɞɢɞɚɬɚ. ȼ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɨɩɟɱɚɬɤɚ ɞɨɩɭɳɟɧɚ ɜ ɩɟɪɜɨɦ ɢɥɢ ɩɨɫɥɟɞɧɟɦ ɫɥɨɜɟ ɭɱɚɫɬɤɚ 

ɩɪɟɞɥɨɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɡɧɚɤɚɦɢ ɩɪɟɩɢɧɚɧɢɹ ɜɵɛɨɪ ɤɚɧɞɢɞɚɬɚ ɩɪɨɢɫɯɨɞɢɬ 

ɜɵɛɨɪ ɤɚɧɞɢɞɚɬɚ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɚ ɜɵɛɨɪ ɤɚɧɞɢɞɚɬɚ ɛɭɞɟɬ ɜɥɢɹɬɶ ɬɨɥɶɤɨ ɨɞɧɨ 

ɡɧɚɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɛɢɧɚɰɢɣ ɢɡ ɬɚɛɥɢɰɵ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɱɚɫɬɨɬɭ 

ɧɚɩɢɫɚɧɢɹ ɢɫɩɪɚɜɥɟɧɧɨɝɨ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɢ ɫɨɫɟɞɧɟɝɨ ɫɥɨɜɚ.  

2.5 ɋɨɡɞɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ 

  

 Ȼɢɛɥɢɨɬɟɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ ɮɭɧɤɰɢɢ: ɮɭɧɤɰɢɸ ɩɨɢɫɤɚ ɫɥɨɜ ɫ 

ɨɩɟɱɚɬɤɨɣ ɢ ɮɭɧɤɰɢɸ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ. 

 Ɏɭɧɤɰɢɹ ɩɨɢɫɤɚ (find) ɨɩɟɱɚɬɤɢ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɨɞɧɨ ɫɥɨɜɨ. ɉɨɫɥɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɷɬɨɝɨ ɫɥɨɜɚ ɜ ɫɥɨɜɚɪɟ, ɟɫɥɢ ɫɥɨɜɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɥɨɜɚɪɟ 

ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɜ ɧɟɦ ɞɨɩɭɳɟɧɚ ɨɩɟɱɚɬɤɚ. Ɏɭɧɤɰɢɹ ɜɨɡɜɪɚɳɚɟɬ ɛɢɧɚɪɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɡɚɩɢɫɚɧ ɪɟɡɭɥɶɬɚɬ ɩɨɢɫɤɚ. True ɟɫɥɢ ɫɥɨɜɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ 

ɫɥɨɜɚɪɟ, false ɤɨɝɞɚ ɫɨɜɩɚɞɟɧɢɣ ɜ ɫɥɨɜɚɪɟ ɧɟɬ. 

 

 Ⱦɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ (correction) 

ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɤɢ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɛɢɛɥɢɨɬɟɤɚ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɬɪɢ ɫɥɨɜɚ ɢɡ ɩɪɟɞɥɨɠɟɧɢɹ ɡɚɩɢɫɚɧɧɵɟ ɜ ɩɟɪɟɦɟɧɧɵɟ ɬɢɩɚ 

string (first, second, third). ɉɟɪɟɦɟɧɧɚɹ second ɫɨɞɟɪɠɢɬ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ, 

ɩɟɪɟɦɟɧɧɚɹ first ɫɨɞɟɪɠɢɬ ɩɪɟɞɵɞɭɳɟɟ ɫɥɨɜɨ, third ɫɥɟɞɭɸɳɟɟ. ɉɪɢɧɢɦɚɟɦɵɟ 
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ɫɥɨɜɚ ɧɟ ɞɨɥɠɧɵ ɪɚɡɞɟɥɹɬɫɹ ɡɧɚɤɚɦɢ ɩɪɟɩɢɧɚɧɢɹ. ȼɨɡɦɨɠɧɵ ɫɥɭɱɚɢ, ɤɨɝɞɚ 

ɛɢɛɥɢɨɬɟɤɚ ɩɪɢɦɟɬ ɨɞɧɨ ɢɥɢ ɞɜɚ ɫɥɨɜɚ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɦɚɥɵɦ ɭɱɚɫɬɤɨɦ 

ɩɪɟɞɥɨɠɟɧɢɹ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɡɧɚɤɚɦɢ ɩɪɟɩɢɧɚɧɢɹ. ȼ ɫɥɭɱɚɟ ɫ ɞɜɭɦɹ ɫɥɨɜɚɦɢ 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɤɚɧɞɢɞɚɬɚ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ. ȿɫɥɢ ɛɢɛɥɢɨɬɟɤɚ ɩɪɢɧɢɦɚɟɬ 

ɨɞɧɨ ɫɥɨɜɨ, ɬɨ ɢɫɩɪɚɜɥɟɧɢɟ ɨɩɟɱɚɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɜɵɛɨɪɚ ɤɚɧɞɢɞɚɬɚ ɛɟɡ 

ɭɱɟɬɚ ɤɨɧɬɟɤɫɬɚ, ɤɨɬɨɪɵɣ ɩɨɫɢɦɜɨɥɶɧɨ ɧɚɢɛɨɥɟɟ ɫɯɨɠ ɫɨ ɫɥɨɜɨɦ, ɫɨɞɟɪɠɚɳɢɦ 

ɨɩɟɱɚɬɤɭ. Ɏɭɧɤɰɢɹ ɜɨɡɜɪɚɳɚɟɬ ɦɚɫɫɢɜ ɫɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɡɚɦɟɧɵ 

ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ. 

 

2.6 ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɞɥя ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬы 
ɛɢɛɥɢɨɬɟɤɢ  
 

 Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ ɛɵɥ ɧɚɩɢɫɚɧ ɩɪɨɫɬɟɣɲɢɣ 

ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱɟɧɚ ɛɢɛɥɢɨɬɟɤɚ. ɇɚ ɪɢɫɭɧɤɟ 10 

ɩɨɤɚɡɚɧ ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ. 

 
Ɋɢɫɭɧɨɤ 10 – Ɍɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ 
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 ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɧɚɣɬɢ ɨɩɟɱɚɬɤɢ» ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɨɜɧɨɟ 

ɫɱɢɬɵɜɚɧɢɟ ɬɟɤɫɬɚ. Ʉɚɠɞɨɟ ɫɥɨɜɨ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɧɚɥɢɱɢɟ ɜ ɫɥɨɜɚɪɟ. 

ȿɫɥɢ ɫɥɨɜɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɥɨɜɚɪɟ, ɬɨ ɨɧɨ ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ ɢ ɫɱɢɬɚɟɬɫɹ 

ɨɩɟɱɚɬɤɨɣ. ɇɚ ɪɢɫɭɧɤɟ 11 ɢɡɨɛɪɚɠɟɧ ɪɟɡɭɥɶɬɚɬ ɩɨɢɫɤɚ ɨɩɟɱɚɬɨɤ. 

 

Ɋɢɫɭɧɨɤ 11 – ɉɨɢɫɤ ɨɩɟɱɚɬɨɤ 

 

 ɇɚɣɞɟɧɧɵɟ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɚɦɢ, ɚ ɬɚɤɠɟ ɩɪɟɞɵɞɭɳɟɟ ɢ ɫɥɟɞɭɸɳɟɟ ɫɥɨɜɚ 

ɟɥɢ ɬɚɤɢɟ ɢɦɟɸɬɫɹ, ɩɟɪɟɞɚɸɬɫɹ ɜ ɛɢɛɥɢɨɬɟɤɭ. Ȼɢɛɥɢɨɬɟɤɚ ɜɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ 

ɫɥɨɜ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɞɥɹ ɡɚɦɟɧɵ. Ⱦɥɹ ɜɵɛɨɪɚ ɫɥɨɜɚ ɤɨɬɨɪɨɟ ɡɚɦɟɧɢɬ 

ɨɩɟɱɚɬɤɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɫɥɨɜɨ ɞɥɹ ɡɚɦɟɧɵ. ɇɚ ɪɢɫɭɧɤɟ 12 ɢɡɨɛɪɚɠɟɧ ɫɩɢɫɨɤ ɤɚɧɞɢɞɚɬɨɜ, ɩɨɞɯɨɞɹɳɢɯ 

ɞɥɹ ɡɚɦɟɧɵ. Ɉɩɟɱɚɬɤɢ ɢɫɩɪɚɜɥɹɸɬɫɹ ɩɨ ɨɱɟɪɟɞɢ ɧɚɱɢɧɚɹ ɫ ɧɚɱɚɥɚ ɬɟɤɫɬɚ.  
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Ɋɢɫɭɧɨɤ 12 – ɋɩɢɫɨɤ ɤɚɧɞɢɞɚɬɨɜ ɞɥɹ ɡɚɦɟɧɵ 

 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɤɚɧɞɢɞɚɬɚ ɢɡ ɫɩɢɫɤɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɫɥɨɜɚ ɫɨɞɟɪɠɚɳɟɝɨ 
ɨɩɟɱɚɬɤɭ. Ɂɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɢɫɩɪɚɜɥɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɫɥɨɜɚ ɫ ɨɩɟɱɚɬɤɨɣ ɟɫɥɢ 
ɬɚɤɨɣ ɢɦɟɟɬɫɹ. 

   

ȼыɜɨɞы ɩɨ 3 ɝɥɚɜɟ 

 

 ȼ ɝɥɚɜɟ ɨɩɢɫɵɜɚɥɢɫɶ ɩɪɨɰɟɫɫɵ ɫɨɡɞɚɧɢɹ ɫɥɨɜɚɪɹ ɢ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ, 

ɧɚɩɢɫɚɧɢɹ ɛɢɛɥɢɨɬɟɤɢ ɢ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɝɨ ɪɚɛɨɬɭ 

ɛɢɛɥɢɨɬɟɤɢ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɫɥɨɜɚɪɹ ɢ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ ɬɚɤɠɟ ɛɵɥɚ ɧɚɩɢɫɚɧɚ 

ɩɪɨɝɪɚɦɦɚ, ɪɚɛɨɬɚɸɳɚɹ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. Ɉɫɧɨɜɧɨɣ ɬɪɭɞɧɨɫɬɶɸ ɩɪɢ ɪɚɛɨɬɟ ɫ 

MySQL ɛɵɥɨ ɛɨɥɶɲɨɟ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɢ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰ ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ. ɋɥɨɜɚɪɶ ɫɨɞɟɪɠɢɬ 360000 ɫɥɨɜ, ɷɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 

ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ. əɡɵɤɨɜɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɪɢɰɭ 

ɪɚɡɦɟɪɨɦ 360000 ɧɚ 360000, ɤɨɬɨɪɚɹ ɪɚɡɛɢɬɚ ɧɚ 360 ɬɚɛɥɢɰ. 
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 ɇɚɩɢɫɚɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɫɩɨɫɨɛɧɚ ɨɩɪɟɞɟɥɢɬɶ ɫɥɨɜɨ ɫ ɨɩɟɱɚɬɤɨɣ ɢ 

ɩɪɟɞɥɨɠɢɬɶ ɤɚɧɞɢɞɚɬɨɜ ɞɥɹ ɡɚɦɟɧɵ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ. ɇɚɩɢɫɚɧɧɵɣ ɬɟɤɫɬɨɜɵɣ 

ɪɟɞɚɤɬɨɪ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ. Ʉɨɞ ɛɢɛɥɢɨɬɟɤɢ 

ɡɚɤɪɟɩɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ.  
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ɁȺɄɅɘЧȿɇɂȿ 

 

 ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɚɥɝɨɪɢɬɦɵ 

ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɬɟɤɫɬɟ ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɤɨɧɬɟɤɫɬɚ. Ɉɩɢɫɚɧɵ 

ɦɟɬɨɞɵ ɫɨɡɞɚɧɢɹ ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ. Ȼɵɥɚ ɫɨɡɞɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɹɡɵɤɨɜɨɣ ɦɨɞɟɥɢ, ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɨɩɟɱɚɬɨɤ ɫ ɭɱɟɬɨɦ ɤɨɧɬɟɤɫɬɚ ɢ 

ɩɪɨɫɬɟɣɲɢɣ ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ, ɚ ɬɚɤɠɟ 

ɩɨɤɚɡɚɧ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɛɢɛɥɢɨɬɟɤɢ. 
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