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ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɨɤɧɚ ɞɨɛɚɜɥɟɧɢɹ ɩɪɨɜɟɪɤɢ ɤɨɧ-
ɬɪɨɥɟɪɭ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɦɨɬɪɟɬɶ 
ɜɫɟ ɜɧɟɫɟɧɧɵɟ ɞɚɧɧɵɟ (ɪɢɫ. 6). 

 
Ɋɢɫ. 6. ɑɚɫɬɶ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɞɚɧɧɵɦɢ ɨ 

ɩɪɨɜɟɪɤɚɯ 
ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɬɚɛɥɢɰɵ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ 

ɜ ɦɟɧɸ ɜɵɛɢɪɚɟɬɫɹ ɩɭɧɤɬ «Ɉɬɩɪɚɜɢɬɶ 
ɜɫɟ» (ɪɢɫ. 7). ɉɪɢ ɷɬɨɦ ɜɫɟ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ ɡɚ 
ɫɟɫɫɢɸ, ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɫɟɪɜɟɪ. ɉɪɨɜɟɪɤɚ ɡɚɜɟɪ-
ɲɟɧɚ. 

 
Ɋɢɫ. 7. Ʉɧɨɩɤɚ ɞɥɹ ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ ɧɚ ɫɟɪɜɟɪ 
 
ɇɚɩɪɚɜɥɟɧɢɹ ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɬɵ ɫ ɩɪɢɥɨ-

ɠɟɧɢɟɦ 
Ɂɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɛɵɥ ɜɵɹɜɥɟɧ ɪɹɞ ɡɚɦɟɱɚɧɢɣ ɢ ɩɨɠɟɥɚɧɢɣ ɤɨɧɬɪɨ-
ɥɟɪɨɜ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸ-
ɳɢɟ ɢɡɦɟɧɟɧɢɹμ 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ USB-ɤɥɚɜɢɚɬɭɪ, QWERTY 
ɢɥɢ NumPad, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɪɟɦɟɧɢ ɜɢɡɭɚɥɶɧɨ-
ɝɨ ɤɨɧɬɚɤɬɚ ɤɨɧɬɪɨɥɟɪɚ ɢ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

2. Ɉɩɬɢɦɢɡɚɰɢɹ ɨɤɧɚ ɜɜɨɞɚ ɞɚɧɧɵɯ. ȼɦɟɫɬɨ 
ɩɨɥɟɣ ɜɜɨɞɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɛɨɪ ɤɧɨɩɨɤ ɫɨ ɡɧɚɱɟ-
ɧɢɹɦɢ ɢɥɢ ɜɵɩɚɞɚɸɳɢɟ ɫɩɢɫɤɢ. 

3. Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ 
ɨɤɧɚ ɜɜɨɞɚ ɞɚɧɧɵɯ ɞɥɹ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɜɢɞɚ ɩɪɨ-
ɜɟɪɨɤ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɪɚɛɨɱɟɦ ɩɪɨɰɟɫɫɟ ɆȻɍ «ɐɟɧɬɪ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 
ɤɨɧɬɪɨɥɹ ɩɚɫɫɚɠɢɪɨɩɟɪɟɜɨɡɨɤ». ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɨ-
ɩɨɥɧɹɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɨɛ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ ɝ. Ɍɨɦɫɤɚ, 
ɩɪɟɞɨɫɬɚɜɥɹɹ ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ 
ɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɩɨ ɬɨɦɭ 
ɢɥɢ ɢɧɨɦɭ ɦɚɪɲɪɭɬɭ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ORM ɜ Android ɫ ɩɨɦɨɳɶɸ ORMLite 

Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
СЭЭЩμ//СКЛЫКСКЛЫ.ЫЮ/ЩШЬЭ/14γ4γ1/, ɫɜɨɛɨɞɧɵɣ. 

2. ɉɚɬɬɟɪɧ Data Access Object Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://javatutor.net/articles/j2ee-pattern-data-access-
ШЛУОМЭ#4ββ, ɫɜɨɛɨɞɧɵɣ. 

3. DAO (ORMLite Core 4.47 API) Дɗɥɟɤɬɪɨɧ-
ɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://ormlite.com/javadoc/ormlite-
ore/com/j256/ormlite/dao/Dao.html#createIfNotExists
(T), ɫɜɨɛɨɞɧɵɣ. 

 
ɉɊɈȻɅȿɆɕ ȼɇȿȾɊȿɇɂə ɄɈɊɉɈɊȺɌɂȼɇɕɏ ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ 

ɋɂɋɌȿɆ ȼ ɊɈɋɋɂɂ 
ɒɚɝɚɪɨɜɚ Ɇ.Ⱦ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
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ȼɜɟɞɟɧɢɟ 
Ʉɨɪɩɨɪɚɬɢɜɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɹɜ-

ɥɹɸɬɫɹ ɫɟɪɶɟɡɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɜ ɛɢɡɧɟɫɟ ɢ ɩɪɨ-
ɢɡɜɨɞɫɬɜɟ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ 
ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɏɚɤɬɢɱɟɫɤɢ 
ɨɧɢ ɫɬɚɥɢ ɜɚɠɧɟɣɲɟɣ ɞɜɢɠɭɳɟɣ ɫɢɥɨɣ ɢɧɧɨɜɚɰɢ-
ɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɤɨɧɤɭɪɟɧɬɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ 
ɨɪɝɚɧɢɡɚɰɢɢ. Ʉɚɱɟɫɬɜɟɧɧɵɣ ɜɵɛɨɪ ɢ ɜɧɟɞɪɟɧɢɟ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫ-
ɧɨɜɟ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ 
ɪɚɛɨɬɭ ɜɫɟɯ ɭɪɨɜɧɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɜɵɲɚɟɬ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɜɫɟɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɢɧ-
ɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɮɚɤɬɨɪɚɦɢμ 
 ɡɚɦɟɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢ-

ɫɬɟɦ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨ-
ɜɪɟɦɟɧɧɨɝɨ ɛɢɡɧɟɫɚν 

 ɪɚɫɲɢɪɟɧɢɟ ɤɨɧɬɚɤɬɨɜ (ɢ ɢɯ ɩɨɫɬɨɹɧɧɨɣ ɩɨɞ-
ɞɟɪɠɤɢ) ɫ ɩɚɪɬɧɟɪɚɦɢ ɢ ɤɥɢɟɧɬɚɦɢν 

 ɞɨɫɬɢɠɟɧɢɟ ɠɟɥɚɟɦɨɝɨ ɭɪɨɜɧɹ ɤɨɧɤɭɪɟɧɬɧɨ-
ɝɨ ɩɪɟɢɦɭɳɟɫɬɜɚ [1]. 

 
ɉɨɫɬɚɜɳɢɤɢ Ʉɨɪɩɨɪɚɬɢɜɧɵɯ ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɵɯ ɫɢɫɬɟɦ 
ɋɨɝɥɚɫɧɨ ɚɧɚɥɢɡɭ Panorama Consulting ɩɨ ɫɨ-

ɫɬɨɹɧɢɸ ɧɚ β010 ɝɨɞ ɩɨɫɬɚɜɳɢɤɢ ERP-ɫɢɫɬɟɦ ɪɚɡ-
ɞɟɥɟɧɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɞɨɥɢ 
ɩɪɢɫɭɬɫɬɜɢɹ ɧɚ ɪɵɧɤɟμ 

Ɍɚɤ, ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 
β010 ɝɨɞ IDC ɨɬɦɟɱɚɟɬ ɫɥɟɞɭɸɳɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɞɨɥɟɣ ɩɨɫɬɚɜɳɢɤɨɜμ SAP – 50,5 %, 1ɋ – 26 %, 
Oracle – 8,2 %, Microsoft – 7,4 %,Ƚɚɥɚɤɬɢɤɚ – 2,4 % 
ɩɪɢ ɨɛɳɟɦ ɨɛɴɺɦɟ ɪɵɧɤɚ $650 ɦɥɧ. [2]. 

 
ȼɧɟɞɪɟɧɢɟ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɵɯ ɫɢɫɬɟɦ 
ȼɧɟɞɪɟɧɢɟ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɤɚɤ ɢ ɥɸɛɨɟ ɫɟɪɶɟɡɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɢ ɡɚɱɚɫɬɭɸ 
ɛɨɥɟɡɧɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɟɤɨɬɨɪɵɟ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 356 

ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɜɧɟɞɪɟɧɢɢ Ʉɂɋ, 
ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ, ɮɨɪɦɚɥɢɡɨɜɚɧɵ ɢ 
ɢɦɟɸɬ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ ɪɟɲɟɧɢɹ. Ɂɚɛɥɚ-
ɝɨɜɪɟɦɟɧɧɨɟ ɢɡɭɱɟɧɢɟ ɷɬɢɯ ɩɪɨɛɥɟɦ ɢ ɩɨɞɝɨɬɨɜɤɚ 
ɤ ɧɢɦ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɸɬ ɩɪɨɰɟɫɫ ɜɧɟɞɪɟɧɢɹ 
ɢ ɩɨɜɵɲɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ Ʉɂɋ. 

 
Ɉɫɧɨɜɧɵɟ ɩɪɨɛɥɟɦɵ ɢ ɡɚɞɚɱɢ, ɜɨɡɧɢɤɚɸ-

ɳɢɟ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɬɪɟ-
ɛɭɸɳɢɟ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɩɪɢ ɢɯ ɪɟɲɟɧɢɢ 

 ɨɬɫɭɬɫɬɜɢɟ (ɩɨɥɧɨɟ ɢɥɢ ɱɚɫɬɢɱɧɨɟ) ɛɢɡ-
ɧɟɫ-ɦɨɞɟɥɢν 

Ⱦɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɪɭɤɨɜɨɞɢɬɟɥɢ ɭɩɪɚɜɥɹɸɬ 
ɩɪɟɞɩɪɢɹɬɢɟɦ, ɢɫɯɨɞɹ ɬɨɥɶɤɨ ɢɡ ɫɜɨɟɝɨ ɨɩɵɬɚ, 
ɢɧɬɭɢɰɢɢ, ɫɜɨɟɝɨ ɜɢɞɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɜ ɞɨɫɬɚ-
ɬɨɱɧɨɣ ɦɟɪɟ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɨ ɟɝɨ 
ɫɨɫɬɨɹɧɢɢ ɢ ɞɢɧɚɦɢɤɟ. ɉɨɷɬɨɦɭ ɨɞɧɢɦ ɢɡ ɜɚɠ-
ɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɭɫɩɟɯ ɩɪɨɟɤɬɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɹɜɥɹɟɬɫɹ ɝɪɚɦɨɬɧɚɹ ɩɨɫɬɚɧɨɜɤɚ 
ɡɚɞɚɱ ɦɟɧɟɞɠɦɟɧɬɚ. 

ɇɚɢɛɨɥɶɲɟɝɨ ɭɫɩɟɯɚ ɞɨɫɬɢɝɚɸɬ ɩɪɨɟɤɬɵ ɜɧɟɞ-
ɪɟɧɢɹ Ʉɂɋ ɜ ɬɟɯ ɤɨɦɩɚɧɢɹɯ, ɝɞɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɱɟɬɤɨ ɩɨɫɬɚɜɥɟɧɚ ɰɟɥɶ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɢ ɢ ɮɨɪɦɚɥɢɡɨɜɚɧɵ ɜɫɟ ɬɟ ɤɨɧɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɸɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɱɚɫɬɢɱɧɨɣ ɢɥɢ ɩɨɥɧɨɣ ɪɟ-
ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɩɪɢɹɬɢɹν 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɚ-
ɰɢɢ, ɜɧɟɞɪɟɧɢɸ Ʉɂɋ ɞɨɥɠɧɚ ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɱɚ-
ɫɬɢɱɧɚɹ ɪɟɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɭɤɬɭɪɵ ɚɜɬɨɦɚɬɢɡɢɪɭɟ-
ɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜɟɞɟɧɢɹ ɛɢɡɧɟɫɚ. 
ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɥɧɨɟ ɢ ɞɨɫɬɨɜɟɪɧɨɟ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜɨ ɜɫɟɯ ɚɫɩɟɤɬɚɯ ɟɝɨ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. ɇɚ ɨɫɧɨɜɟ ɡɚɤɥɸɱɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɫɬɪɨɢɬɫɹ ɜɫɹ ɞɚɥɶɧɟɣ-
ɲɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɛɢɡ-
ɧɟɫɚ ɜ ɪɚɡɥɢɱɧɵɯ ɚɫɩɟɤɬɚɯν 

ɗɮɮɟɤɬɢɜɧɨ ɩɨɫɬɪɨɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢ-
ɫɬɟɦɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɜɧɨɫɢɬ ɢɡɦɟɧɟɧɢɹ ɜ ɫɭ-
ɳɟɫɬɜɭɸɳɭɸ ɬɟɯɧɨɥɨɝɢɸ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɸɞɠɟ-
ɬɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɟɧɢɹ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɚɦɢ. Ɉɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɤɨɪɩɨɪɚɬɢɜ-
ɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɹɜɥɹɸɬɫɹ ɦɨɞɭɥɢ 
ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ ɮɢɧɚɧɫɨɜɨɝɨ ɤɨɧɬɪɨɥ-
ɥɢɧɝɚ, ɞɚɸɳɢɟ ɪɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɩɪɢɹɬɢɹ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɚɤɬɭɚɥɶɧɭɸ ɢ ɞɨɫɬɨɜɟɪɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨɛɨ ɜɫɟɯ ɫɪɟɡɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɦɩɚ-
ɧɢɢ, ɛɟɡ ɜɪɟɦɟɧɧɵɯ ɡɚɞɟɪɠɟɤ ɢ ɢɡɥɢɲɧɢɯ ɩɟɪɟɞɚ-
ɬɨɱɧɵɯ ɡɜɟɧɶɟɜ. 

 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹν 
ɉɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ  ɱɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɚɤɬɢɜɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɬɪɭɞɧɢɤɨɜ ɧɚ ɦɟɫɬɚɯ, ɜɩɨɥɧɟ 
ɫɩɨɫɨɛɧɨɟ ɫɨɪɜɚɬɶ ɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɬɹɧɭɬɶ ɩɪɨ-
ɟɤɬ ɜɧɟɞɪɟɧɢɹ. Ɉɧɨ ɜɵɡɜɚɧɨ ɧɟɫɤɨɥɶɤɢɦɢ ɱɟɥɨɜɟ-
ɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢμ ɨɛɵɤɧɨɜɟɧɧɵɦ ɫɬɪɚɯɨɦ ɩɟ-
ɪɟɞ ɧɨɜɨɜɜɟɞɟɧɢɹɦɢ, ɤɨɧɫɟɪɜɚɬɢɡɦɨɦ, ɨɩɚɫɟɧɢɟɦ 
ɩɨɬɟɪɹɬɶ ɪɚɛɨɬɭ ɢɥɢ ɭɬɪɚɬɢɬɶ ɫɜɨɸ ɧɟɡɚɦɟɧɢ-

ɦɨɫɬɶ, ɚ ɬɚɤ ɠɟ ɛɨɹɡɧɶɸ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚ-
ɸɳɟɣɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɜɨɢ ɞɟɣɫɬɜɢɹ. 

 ɜɪɟɦɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɫɨɬɪɭɞ-
ɧɢɤɨɜ ɜɨ ɜɪɟɦɹ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵν 

ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɨɦɢɦɨ ɜɵɩɨɥɧɟɧɢɹ 
ɨɛɵɱɧɵɯ ɪɚɛɨɱɢɯ ɨɛɹɡɚɧɧɨɫɬɟɣ, ɫɨɬɪɭɞɧɢɤɚɦ 
ɧɟɨɛɯɨɞɢɦɨ ɨɫɜɚɢɜɚɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ ɢ ɬɟɯɧɨɥɨ-
ɝɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɨɬɞɟɥɶɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ 
ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɡɚɬɹɝɢɜɚɬɶɫɹ 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɜɚɥɢɮɢɰɢ-
ɪɨɜɚɧɧɨɣ ɝɪɭɩɩɵ ɜɧɟɞɪɟɧɢɹ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɫɢ-
ɫɬɟɦɵ, ɜɵɛɨɪ ɫɢɥɶɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɝɪɭɩɩɵ. 

Ɉɞɧɚɤɨ, ɜɫɟ ɠɟ ɨɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɜɧɟɞɪɟɧɢɹ 
Ʉɂɋ ɜ ɬɨɦ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɜɧɟɞɪɟɧɢɹ ɧɟ ɢɡɭɱɚɟɬɫɹ 
ɛɢɡɧɟɫ-ɦɨɞɟɥɶ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɞɟɬɚɥɢɡɚɰɢɟɣ, ɬɚɤ 
ɤɚɤ ɛɢɡɧɟɫ-ɦɨɞɟɥɶ – ɷɬɨ ɨɩɢɫɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɤɚɤ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ.  

ȼ ɪɚɦɤɚɯ ɛɢɡɧɟɫ-ɦɨɞɟɥɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɫɟ 
ɨɛɴɟɤɬɵ (ɫɭɳɧɨɫɬɢ), ɩɪɨɰɟɫɫɵ, ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɟ-
ɧɢɹ ɨɩɟɪɚɰɢɣ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɬɪɚɬɟɝɢɹ ɪɚɡɜɢɬɢɹ, 
ɚ ɬɚɤɠɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɜɧɟɞɪɟɧɢɹ 
Ʉɂɋ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɣ ɦɨɞɟɥɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɫɥɟɞɧɟɣ ɥɢɲɟɧɨ ɫɨɛɫɬɜɟɧɧɵɯ 
ɡɚɤɨɧɨɜ ɪɚɡɜɢɬɢɹ ɢ ɹɜɥɹɟɬɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɟɨɛɯɨ-
ɞɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ. 
Ɉɧɨ ɹɜɥɹɟɬɫɹ ɥɢɲɶ ɨɞɧɢɦ ɢɡ ɤɢɪɩɢɱɢɤɨɜ ɛɭɞɭɳɟɣ 
ɫɢɫɬɟɦɵ [3, 4]. 

 
Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɧɟɭɞɚɱɧɵɯ ɜɧɟɞɪɟ-

ɧɢɣ Ʉɂɋ 
 ɧɟɞɨɨɰɟɧɤɚ ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɫɨɬɪɭɞɧɢɤɚɦɢ 

ɩɪɟɞɩɪɢɹɬɢɹ-ɡɚɤɚɡɱɢɤɚ (ɭɱɚɫɬɜɭɸɳɢɦɢ ɜɨ ɜɧɟɞ-
ɪɟɧɢɢ) ɫɥɨɠɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɧɟɞɪɟɧɢɹ Ʉɂɋν 

 ɫɥɚɛɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ 
ɜɧɟɞɪɟɧɢɹ Ʉɂɋ ɢ ɨɬɫɭɬɫɬɜɢɟ ɪɟɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ 
ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɜɵɯ ɥɢɰ ɩɪɟɞɩɪɢɹɬɢɹν 

 ɧɟɝɨɬɨɜɧɨɫɬɶ ɪɭɤɨɜɨɞɫɬɜɚ ɡɚɤɚɡɱɢɤɚ (ɢ 
ɫɚɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ) ɤ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɫɬɪɭɤɬɭɪɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫ-
ɫɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹν 

 ɜɤɥɸɱɟɧɢɟ ɜ ɝɪɭɩɩɭ ɜɧɟɞɪɟɧɢɹ ɫɨɬɪɭɞɧɢ-
ɤɨɜ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɥɭɠɛɵ Ⱥɋɍ, ɚ ɧɟ ɜɵɫɨɤɨɤɜɚ-
ɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɚɜɬɨɦɚɬɢɡɢɪɭɟ-
ɦɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ [5]. 
 

Ɏɚɤɬɨɪɵ ɭɫɩɟɯɚ ɜɧɟɞɪɟɧɢɹ Ʉɂɋ 
 ɫɨɡɧɚɧɢɟ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɪɟɞɩɪɢɹɬɢɹ 

ɤɪɚɣɧɟɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɧɟɞɪɟɧɢɹ Ʉɂɋ ɢ ɩɨɧɢ-
ɦɚɧɢɟ ɨɫɧɨɜ ɢɯ ɩɨɫɬɪɨɟɧɢɹν 

 ɝɨɬɨɜɧɨɫɬɶ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɤ 
ɱɟɬɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞ-
ɩɪɢɹɬɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɧɚ ɧɟɦ Ʉɂɋν 

 ɨɩɵɬ ɢ ɤɜɚɥɢɮɢɤɚɰɢɹ ɜɧɟɞɪɟɧɰɟɜν 
 ɝɨɬɨɜɧɨɫɬɶ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɤ 

ɜɵɞɟɥɟɧɢɸ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɨɬɪɭɞɧɢɤɨɜ ɞɥɹ 
ɨɤɚɡɚɧɢɹ ɩɨɦɨɳɢ ɜɧɟɲɧɢɦ ɫɩɟɰɢɚɥɢɫɬɚɦ-
ɜɧɟɞɪɟɧɰɚɦν 
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 ɝɨɬɨɜɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɤ ɜɧɟɞɪɟɧɢɸ ɢ 
ɩɪɨɜɟɞɟɧɢɸ ɧɟɢɡɛɟɠɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, 
ɧɚɥɢɱɢɟ ɤɨɪɩɨɪɚɬɢɜɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɭɱɟɬɚ ɢ ɨɬɱɟ-
ɬɨɜ, ɮɢɧɚɧɫɨɜɨɟ ɩɨɥɨɠɟɧɢɟ [5]. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɧɟɞɪɟɧɢɟ Ʉɂɋ ɩɨɡɜɨɥɢɬ 
ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞ-
ɩɪɢɹɬɢɹ. ȼɧɟɞɪɟɧɢɟ Ʉɂɋ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɷɬɚɩɧɵɦ 
ɩɪɨɰɟɫɫɨɦ. Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɷɬɚɩɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɹ-
ɞɨɦ ɤɪɢɬɟɪɢɟɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ 
ɜɵɯɨɞɢɬ ɤɪɢɬɟɪɢɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɨɬ ɜɧɟɞɪɟɧɢɹ Ʉɂɋ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɧɚ-
ɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɨɡɜɨɥɹɟɬ 
ɪɚɡɞɟɥɢɬɶ ɩɪɨɰɟɫɫ ɜɧɟɞɪɟɧɢɹ ɧɚ ɷɬɚɩɵ ɫɨɨɛɪɚɡɧɨ 
ɞɨɫɬɢɠɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɢ ɧɚɞɟɠɧɨɫɬɢ 
ɜɫɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

 
ȼɵɜɨɞɵ 
ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɟɤɬ ɜɧɟɞɪɟɧɢɹ 

Ʉɂɋ ɧɟɨɛɯɨɞɢɦɨ ɦɚɤɫɢɦɚɥɶɧɨ ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɟɝɨ 
ɰɟɥɢ, ɫɨɩɨɫɬɚɜɢɬɶ ɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɲɤɚɥɵ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɫɬɟɩɟɧɢ ɞɨɫɬɢɠɟɧɢɹ ɷɬɢɯ ɰɟɥɟɣ. 

ɇɟ ɫɥɟɞɭɟɬ ɩɪɟɧɟɛɪɟɝɚɬɶ ɫɬɚɞɢɟɣ ɩɪɟɞɩɪɨɟɤɬ-
ɧɨɝɨ ɚɧɚɥɢɡɚ. Ʌɸɛɚɹ ɧɟɬɨɱɧɨɫɬɶ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɨɛɟɪɧɟɬɫɹ ɞɟɫɹɬɢɤɪɚɬɧɵɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɩɨɫɥɟɞɭ-
ɸɳɢɯ ɷɬɚɩɚɯ. Ʌɭɱɲɟ ɩɪɢɜɥɟɱɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɤɨɧɫɭɥɶɬɚɧɬɨɜ ɞɥɹ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ 
ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɦɟɧɟɞɠɦɟɧɬɚ [6]. 
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Introduction 
Nowadays optimization problems arise as a re-

search field of high importance. As everything hap-
pens for a reason, the evidence is as follows: appear-
ance in many important real-world problems, such as 
train scheduling, time tabling, Quadrastic Assignment 
problems (QAP) and Job-shop scheduling problems 
(JSP). 

QAP is about assigning a set of n resources to a set 
of m locations while minimizing the cost of the pro-
cess. In this case, ant colony optimization algorithm 
does not give the best solution among all of the exist-
ing algorithms for QAP problem but it gives the same 
quality as the other approaches. 

JSP has a set of n machines and m jobs, which 
must be combined so that the jobs can be completed in 
a minimal amount of time. 

One should note here that when it comes to finding 
the shortest possible path, ant colony optimization 
algorithm is one of the most optimal solutions. 

Ant colony optimization algorithm or ACO is a 
technique for solving computational problems, based 
on estimation of how likely it is that something will 
happen. This optimization technique takes into con-
sideration the behavior of the real ants as one of the 
creatures which foraging behavior enables them to 

find the best shortest path between the nest and the 
food sources while being blind. 

The issue of this article is the ant colony optimiza-
tion algorithm, namely, the ACO algorithm, which is 
intended for solving hard combinatorial optimization 
problems. 

Despite the rapidly growing popularity of the algo-
rithm, little research on the strategy and on its parame-
ters is needed. 

Thus, the aim of the research is to systematize all 
presented information concerning ACO and deeply 
study the optimal configuration parameters. 

Precede from the aim of the research the following 
task are being given: 

1. The analyzing of the main characteristic of the 
ACO algorithm. 

2. Investigation of the principle of the algorithm 
and explanation of its core. 

 
Principle of the ACO algorithm 
Let us start by demonstrating the capability of the 

ant colonies to take the best route while being guided 
by the pheromone: the shorter the trail, the more ants 
use it, therefore, the trail has the higher pheromone 
concentration. 


