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ɍȾɄ 378μ147μ51μ004 

ɍ.ɉ. Ʉɨɝɭɬ 

Ⱦɪɨɝɨɛɢɰɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɩɟɞɚɝɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Іɜɚɧɚ Ɏɪɚɧɤɚ 

 

ȾɂȾȺɄɌɂɑɇȱ ɈɋɈȻɅɂȼɈɋɌȱ ȼɂɄɈɊɂɋɌȺɇɇə ɋɄɆ ȾɅə 
ɇȺȼɑȺɇɇə ɆȺɃȻɍɌɇȱɏ ȻȺɄȺɅȺȼɊȱȼ ȱɇɎɈɊɆȺɌɂɄɂ 

 

ȼ ɭɦɨɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɫɢɥɟɧɧɹ ɤɨɧɤɭɪɟɧɰɿʀ ɫɟɪɟɞ ɜɢɩɭɫɤɧɢɤɿɜ ȼɇɁ, 
ɳɨ ɡɭɦɨɜɥɸє ɜɢɫɨɤɿ ɜɢɦɨɝɢ ɞɨ ɪɿɜɧɹ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɿɜ ɡ ɿɧɮɨɪɦɚɬɢɤɢ. Ⱦɨɫɹɝɧɟɧɧɹ ɜɢɫɨɤɨɝɨ 
ɫɬɭɩɟɧɹ ɩɪɨɮɟɫɿɨɧɚɥɿɡɦɭ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɡ ɿɧɮɨɪɦɚɬɢɤɢ ɦɨɠɥɢɜɟ ɥɢɲɟ ɡɚ ɭɦɨɜɢ ɨɜɨɥɨɞɿɧɧɹ 
ɧɢɦɢ ɜɿɞɩɨɜɿɞɧɢɦɢ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɦɢ ɡɧɚɧɧɹɦɢ, ɬɨɦɭ ɞɥɹ ɹɤɿɫɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɮɚɯɿɜɰɿɜ ɧɟɨɛɯɿɞɧɨ 
ɩɨɫɢɥɟɧɧɹ ʀʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɤɥɚɞɨɜɨʀ, ɨɫɤɿɥɶɤɢ ɦɚɬɟɦɚɬɢɤɚ є ɨɫɧɨɜɨɸ ɮɚɯɨɜɨʀ ɩɿɞɝɨɬɨɜɤɢ: ʀʀ 
ɧɚɜɱɚɧɧɹ ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɥɨɝɿɱɧɨɝɨ ɦɢɫɥɟɧɧɹ, ɩɪɨɫɬɨɪɨɜɨʀ ɭɹɜɢ, ɡɚɝɚɥɶɧɨʀ ɬɚ ɩɪɨɮɟɫɿɣɧɨʀ 
ɤɭɥɶɬɭɪɢ, ɜɦɿɧɧɹ ɜɫɬɚɧɨɜɥɸɜɚɬɢ ɩɪɢɱɢɧɧɨ-ɧɚɫɥɿɞɤɨɜɿ ɡɜ’ɹɡɤɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɹɜɢɳ, 
ɨɛґɪɭɧɬɨɜɭɜɚɬɢ ɬɜɟɪɞɠɟɧɧɹ, ɦɨɞɟɥɸɜɚɬɢ ɩɟɪɟɛɿɝ ɜɫɟɦɨɠɥɢɜɢɯ ɩɪɨɰɟɫɿɜ ɬɚ ɩɪɢɱɢɧɢ ɹɜɢɳ. 

ɍ ɫɬɚɬɬɿ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɪɿɡɧɿ ɩɿɞɯɨɞɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɚɬɟɦɚɬɢɤɢ 
ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ ɦɚɣɛɭɬɧɿɯ ɛɚɤɚɥɚɜɪɿɜ ɿɧɮɨɪɦɚɬɢɤɢ. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɛɚɤɚɥɚɜɪ ɿɧɮɨɪɦɚɬɢɤɢ, ɫɢɫɬɟɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɚɬɟɦɚɬɢɤɢ, 
ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ, ɫɢɫɬɟɦɚ Maxima, ɯɦɚɪɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɦɿɠɩɪɟɞɦɟɬɧɿ ɡɜ’ɹɡɤɢ. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ ɬɚ ɚɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ. ȼɩɪɨɜɚɞɠɟɧɧɹ ɋɄɆ ɭ 
ɩɪɨɰɟɫ ɧɚɜɱɚɧɧɹ ɦɚɣɛɭɬɧɿɯ ɛɚɤɚɥɚɜɪɿɜ ɿɧɮɨɪɦɚɬɢɤɢ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɚɤɬɢɜɿɡɭɜɚɬɢ 
ɧɚɜɱɚɥɶɧɨ-ɩɿɡɧɚɜɚɥɶɧɭ ɚɤɬɢɜɧɿɫɬɶ ɫɬɭɞɟɧɬɿɜ, ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ʀɯ ɬɜɨɪɱɢɯ ɡɞɿɛɧɨɫɬɟɣ, 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɿɧɬɭʀɰɿʀ ɬɚ ɧɚɜɢɱɨɤ ɡɞɿɣɫɧɟɧɧɹ ɞɨɫɥɿɞɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ɂɚɜɞɹɤɢ 
ɩɪɨɜɟɞɟɧɧɸ ɤɨɦɩ’ɸɬɟɪɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɭ ɫɟɪɟɞɨɜɢɳɿ ɋɄɆ ɜɢɧɢɤɚє ɛɿɥɶɲɟ 
ɦɨɠɥɢɜɨɫɬɟɣ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɩɪɨɛɥɟɦɧɨɫɬɿ, ɞɨɫɥɿɞɧɢɰɶɤɢɯ ɩɿɞɯɨɞɿɜ. Ɉɤɪɿɦ 
ɬɨɝɨ, ɧɚ ɞɭɦɤɭ ɇ. ȼ. Ɋɚɲɟɜɫɶɤɨʀ, ɨɜɨɥɨɞɿɧɧɹ ɜɦɿɧɧɹɦɢ ɬɚ ɧɚɜɢɱɤɚɦɢ ɡɞɿɣɫɧɟɧɧɹ ɨɛɱɢɫɥɟɧɶ 
ɭ ɩɟɜɧɿɣ ɋɄɆ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɧɚɜɱɚɥɶɧɢɯ ɬɚ ɩɪɢɤɥɚɞɧɢɯ 
ɡɚɞɚɱ є ɧɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ ɮɨɪɦɭɜɚɧɧɹ ɮɚɯɨɜɢɯ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɫɬɭɞɟɧɬɿɜ Д13]. 

Ɉɫɧɨɜɧɢɦɢ ɩɪɢɧɰɢɩɚɦɢ ɜɩɪɨɜɚɞɠɟɧɧɹ ɜ ɩɪɨɰɟɫ ɧɚɜɱɚɧɧɹ ɫɢɫɬɟɦ ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɦɚɬɟɦɚɬɢɤɢ, ɧɚ ɞɭɦɤɭ ȼ. Ɇ. ɀɭɤɨɜɨʀ Д8Ж, єμ 

 ɩɪɢɧɰɢɩ ɧɨɜɢɯ ɡɚɞɚɱ, ɹɤɢɣ ɧɚ ɩɪɚɤɬɢɰɿ ɨɡɧɚɱɚє, ɳɨ ɧɟɦɚє ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɜɢɬɪɚɱɚɬɢ ɚɭɞɢɬɨɪɧɢɣ ɱɚɫ ɧɚ ɧɚɛɭɬɬɹ ɧɚɜɢɱɨɤ ɨɛɱɢɫɥɟɧɶ, ɹɤɿ ɦɨɠɧɚ ɜɢɤɨɧɚɬɢ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɤɨɦɩ’ɸɬɟɪɚ; 

 ɩɪɢɧɰɢɩ ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ, ɹɤɢɣ ɨɡɧɚɱɚє, ɳɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɋɄɆ ɩɨɜɢɧɧɨ 
ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɧɚ ɫɢɫɬɟɦɧɨ-ɦɟɬɨɞɢɱɧɨɦɭ ɚɧɚɥɿɡɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɬɚ ɿɧɮɨɪɦɚɬɢɱɧɢɯ 
ɞɢɫɰɢɩɥɿɧ. ȼɩɪɨɜɚɞɠɟɧɧɹ ɋɄɆ ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɩɨɜɢɧɧɨ ɜɿɞɛɭɬɢɫɹ ɩɿɫɥɹ 
ɩɪɨɜɟɞɟɧɨɝɨ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɪɨɡɞɿɥɿɜ ɬɚ ɬɟɦ ɰɢɯ ɞɢɫɰɢɩɥɿɧ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɞɚє ɡɦɨɝɭ ɡɧɚɱɧɨɸ ɦɿɪɨɸ ɩɿɞɜɢɳɢɬɢ ɪɿɜɟɧɶ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ, ɦɨɠɥɢɜɿɫɬɶ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɜɢɤɨɧɚɧɧɹ ɧɟ ɬɿɥɶɤɢ ɱɢɫɟɥɶɧɢɯ, ɚ ɣ ɚɧɚɥɿɬɢɱɧɢɯ 
(ɫɢɦɜɨɥɶɧɢɯ) ɨɛɱɢɫɥɟɧɶ ɬɚ ɝɪɚɮɿɱɧɢɯ ɩɨɛɭɞɨɜ. ɉɪɨɛɥɟɦɢ ɫɬɜɨɪɟɧɧɹ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɋɄɆ 
ɜ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ ɩɪɢɪɨɞɧɢɱɨ-ɦɚɬɟɦɚɬɢɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɜ ɲɤɨɥɚɯ ɿ ȼɇɁ ɞɨɫɥɿɞɠɭɜɚɥɢ 
ȼ. Ƚ. Ȼɨɥɬɹɧɫɶɤɢɣ, ɘ. ȼ.Ƚɨɪɨɲɤɨ, ȼ. ɉ. Ⱦɶɹɤɨɧɨɜ, Ɇ. ȱ. ɀɚɥɞɚɤ, ȼ. ȱ. Ʉɥɨɱɤɨ, 
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Ɍ.ɉ. Ʉɨɛɢɥɶɧɢɤ, Ɇ.ɉ. Ʌɚɩɱɢɤ, ɋ. Ⱥ. Ɋɚɤɨɜ, Ɉ. ɋ. ɋɟɦɟɪɿɤɨɜ, Ɉ. ȼ. ɋɩɿɜɚɤɨɜɫɶɤɢɣ, 
Ɇ.ɋ. Ʌɶɜɨɜ, ɘ. ȼ. Ɍɪɢɭɫ ɬɚ ɿɧ. 

Ɇɟɬɚ ɫɬɚɬɬɿμ ɚɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɜɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ ɦɚɣɛɭɬɧɿɯ ɛɚɤɚɥɚɜɪɿɜ ɿɧɮɨɪɦɚɬɢɤɢ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ƚɨɥɨɜɧɨɸ ɩɪɨɛɥɟɦɨɸ ɧɚ ɞɚɧɢɣ ɱɚɫ є ɪɨɡɪɨɛɥɟɧɧɹ 
ɦɟɬɨɞɢɱɧɢɯ ɫɢɫɬɟɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɬɚ ɜɿɞɩɨɜɿɞɧɚ ɩɿɞɝɨɬɨɜɤɚ 
ɮɚɯɿɜɰɿɜ, ɮɨɪɦɭɜɚɧɧɹ ɭ ɧɢɯ ɨɫɧɨɜ ɿɧɮɨɪɦɚɬɢɱɧɨʀ ɤɭɥɶɬɭɪɢ. ȼɿɞɨɦɿ ɤɿɥɶɤɚ ɩɚɤɟɬɿɜ ɞɥɹ 
ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɧɚɜɱɚɧɧɹ ɦɚɬɟɦɚɬɢɤɢ ɭ ȼɇɁ. ɐɟ, ɡɨɤɪɟɦɚ, ɋɅȺ (ɋɜɿɬ Ʌɿɧɿɣɧɨʀ Ⱥɥɝɟɛɪɢ; 
ɪɨɡɪɨɛɥɟɧɨ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ Ɉ. ȼ. ɋɩɿɜɚɤɨɜɫɶɤɨɝɨ); АОЛAХЦТЫ (Ɉ.ȼ. ɋɩɿɜɚɤɨɜɫɶɤɢɣ, 
ȼ. ɋ. Ʉɪɭɝɥɢɤ) – ɞɥɹ ɜɢɜɱɟɧɧɹ ɥɿɧɿɣɧɨʀ ɚɥɝɟɛɪɢ; ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɩɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ 
(БЭЫОЦЮЦ, БЭЫОЦЮЦІD, EбЭЫОЦЮЦ, ІШЧХТЧО, AЬТЦЩХОб; ɪɨɡɪɨɛɥɟɧɿ ɩɿɞ ɤɟɪɿɜɧɢɰɬɜɨɦ 
ɘ. ȼ. Ɍɪɢɭɫɚ), ɳɨ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɪɨɡɜ‘ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɨɩɬɢɦɿɡɚɰɿʀ; MКЬЭОЫ ШП LШРТМ 
(ɘ. ȼ. Ɍɪɢɭɫ, Ʉ. Ɇ. Ʌɸɛɱɟɧɤɨ) – ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɧɚɜɱɚɧɧɹ ɟɥɟɦɟɧɬɿɜ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɥɨɝɿɤɢ; AlgoMachines (ɘ. ȼ. Ɍɪɢɭɫ, Ⱥ.ɘ.Ⱦɹɱɟɧɤɨ) – ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɧɚɜɱɚɧɧɹ ɬɟɨɪɿʀ 
ɚɥɝɨɪɢɬɦɿɜ. 

Ɂɚɪɚɡ ɋɄɆ (ɩɪɨɮɟɫɿɣɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ) ɩɪɟɞɫɬɚɜɥɟɧɿ ɜ ɨɫɧɨɜɧɨɦɭ ɜɟɥɢɤɢɦɢ 
ɡɚɯɿɞɧɢɦɢ ɮɿɪɦɚɦɢ (MКЭСЬШПЭ EЧРТЧООЫТЧР & EНЮМКЭТШЧ, MКЭСАШЫФЬ, АКЭОЫХШШ MКЩХО, 
АШХПЫКЦ RОЬОКЫМС ɬɨɳɨ). ȼɨɧɢ ɫɬɚɸɬɶ ɩɨɬɭɠɧɢɦɢ ɡɚɫɨɛɚɦɢ ɞɿɹɥɶɧɨɫɬɿ ɹɤ ɩɪɨɮɟɫɿɣɧɢɯ 
ɦɚɬɟɦɚɬɢɤɿɜ, ɬɚɤ ɿ ɬɢɯ, ɯɬɨ ɜɢɤɨɪɢɫɬɨɜɭє ɤɨɦɩ’ɸɬɟɪɧɿ ɡɚɫɨɛɢ ɞɥɹ ɩɨɛɭɞɨɜɢ ɣ ɞɨɫɥɿɞɠɟɧɧɹ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɜ ɪɿɡɧɢɯ ɩɪɟɞɦɟɬɧɢɯ ɝɚɥɭɡɹɯ, ɡɨɤɪɟɦɚ, ɣ ɜ ɫɢɫɬɟɦɿ ɨɫɜɿɬɢ Д12Ж. Ȳɯ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɧɚɭɤɨɜɢɯ, ɿɧɠɟɧɟɪɧɢɯ, ɧɚɜɱɚɥɶɧɢɯ ɡɚɞɚɱ, ɧɚɨɱɧɨʀ 
ɜɿɡɭɚɥɿɡɚɰɿʀ ɞɚɧɢɯ ɿ ɪɟɡɭɥɶɬɚɬɿɜ ɨɛɱɢɫɥɟɧɶ, ɿ ɹɤ ɡɪɭɱɧɿ ɬɚ ɩɨɜɧɿ ɞɨɜɿɞɧɢɤɢ ɡ ɦɚɬɟɦɚɬɢɱɧɢɯ 
ɨɛɱɢɫɥɟɧɶ. Ɂɚɜɞɹɤɢ ɩɨɬɭɠɧɿɣ ɝɪɚɮɿɰɿ, ɡɚɫɨɛɚɦ ɜɿɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɣ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ ɦɭɥɶɬɢɦɟɞɿɚ ɪɨɥɶ ɋɄɆ ɞɚɥɟɤɨ ɜɢɯɨɞɢɬɶ ɡɚ ɦɟɠɿ ɬɿɥɶɤɢ ɦɚɬɟɦɚɬɢɱɧɢɯ 
ɪɨɡɪɚɯɭɧɤɿɜ. ȼɨɧɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɨɫɜɿɬɿ ɹɤ ɩɨɬɭɠɧɿ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɡɚɫɨɛɢ 
ɞɥɹ ɩɿɞɝɨɬɨɜɤɢ ɟɥɟɤɬɪɨɧɧɢɯ ɭɪɨɤɿɜ, ɤɭɪɫɿɜ ɥɟɤɰɿɣ ɬɚ ɟɥɟɤɬɪɨɧɧɢɯ ɤɧɢɝ ɡ ɞɢɧɚɦɿɱɧɢɦɢ 
ɩɪɢɤɥɚɞɚɦɢ, ɹɤɿ ɫɬɭɞɟɧɬ ɫɚɦ ɦɨɠɟ ɡɦɿɧɸɜɚɬɢ ɬɚ ɜɢɤɨɧɭɜɚɬɢ ɧɚɜɱɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. 
Ɂɚɜɞɹɤɢ ɫɬɜɨɪɟɧɧɸ ɋɄɆ ɩɪɨɮɟɫɿɣɧɿ ɦɚɬɟɦɚɬɢɤɢ, ɚ ɬɚɤɨɠ ɬɿ, ɯɬɨ ɜɢɤɨɪɢɫɬɨɜɭє 
ɦɚɬɟɦɚɬɢɱɧɿ ɦɟɬɨɞɢ, ɨɞɟɪɠɚɥɢ ɩɨɬɭɠɧɿ ɡɚɫɨɛɢ ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ʀɯɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

Ɂɚ ɞɨɩɨɦɨɝɨɸ ɋɄɆ ɦɨɠɧɚ ɜɢɤɨɧɭɜɚɬɢ ɬɚɤɿ ɜɢɞɢ ɚɧɚɥɿɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ, ɹɤ 
ɡɧɚɯɨɞɠɟɧɧɹ ɝɪɚɧɢɰɶ ɮɭɧɤɰɿɣ, ɩɨɯɿɞɧɢɯ, ɜɿɞɲɭɤɚɧɧɹ ɧɟɜɢɡɧɚɱɟɧɢɯ ɬɚ ɨɛɱɢɫɥɟɧɧɹ 
ɜɢɡɧɚɱɟɧɢɯ ɿɧɬɟɝɪɚɥɿɜ, ɪɨɡɤɥɚɞɚɧɧɹ ɮɭɧɤɰɿɣ ɜ ɪɹɞɢ, ɪɨɡɜ’ɹɡɚɧɧɹ ɛɚɝɚɬɶɨɯ ɤɥɚɫɿɜ 
ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ ɜ ɚɧɚɥɿɬɢɱɧɨɦɭ ɩɨɞɚɧɧɿ, ɜɢɤɨɧɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɫɩɪɨɳɟɧɶ, 

ɩɟɪɟɬɜɨɪɟɧɶ, ɩɿɞɫɬɚɧɨɜɨɤ ɬɨɳɨ. 
əɤ ɫɜɿɞɱɚɬɶ ɞɨɫɥɿɞɠɟɧɧɹ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ Д2; 18; 19; 22Ж, ɧɚɞɡɜɢɱɚɣɧɨʀ ɚɤɬɭɚɥɶɧɨɫɬɿ 

ɧɚɛɭɜɚɸɬɶ ɬɟɧɞɟɧɰɿʀ ɜɩɪɨɜɚɞɠɟɧɧɹ ɯɦɚɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɫɬɭɩɭ ɞɨ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɪɿɡɧɢɯ ɜɢɞɿɜ ɤɨɥɟɤɬɢɜɧɨʀ 
ɪɨɛɨɬɢ, ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɧɚɭɤɨɜɨʀ ɿ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɞɨɫɥɿɞɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɢɯ 
ɪɨɡɪɨɛɨɤ, ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɿɜ, ɨɛɦɿɧɭ ɞɨɫɜɿɞɨɦ ɬɨɳɨ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɮɨɪɦɭɜɚɧɧɹ 
ɿɧɮɨɪɦɚɰɿɣɧɨ-ɨɫɜɿɬɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɛɚɡɿ ɯɦɚɪɧɢɯ ɬɟɯɧɨɥɨɝɿɣ є ɩɪɿɨɪɢɬɟɬɧɢɦ 
ɧɚɩɪɹɦɨɦ ɪɨɡɜɢɬɤɭ ɫɚɦɟ ɜ ɝɚɥɭɡɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɚ ɿɧɠɟɧɟɪɧɨʀ ɨɫɜɿɬɢ Д17; 18Ж, ɿ ɰɟɣ ɧɚɩɪɹɦ 
ɡɚɪɚɡ ɿɧɬɟɧɫɢɜɧɨ ɪɨɡɜɢɜɚєɬɶɫɹ Д20; 21Ж, ɜɫɟ ɠ ɜ ɫɢɥɭ ɧɨɜɢɡɧɢ ɿɫɧɭɸɱɢɯ ɩɿɞɯɨɞɿɜ 
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ɜɩɪɨɜɚɞɠɟɧɧɹ ɰɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭ ɧɚɜɱɚɥɶɧɢɣ ɩɪɨɰɟɫ є ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɢɦ ɡ ɩɟɞɚɝɨɝɿɱɧɨʀ 
ɬɨɱɤɢ ɡɨɪɭ ɩɢɬɚɧɧɹɦ. 

ɍ ɞɚɧɨɦɭ ɤɨɧɬɟɤɫɬɿ ɨɤɪɟɦɨ ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ ɞɨɫɜɿɞ ɜɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɯɦɚɪɨ 
ɨɪɿєɧɬɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɆɚɫМɚɱɭɫɟɬɫɶɤɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɿɧɫɬɢɬɭɬɭ (ɆȱɌ), ɳɨ ɦɚє 
ɡɧɚɱɧɭ ɿɫɬɨɪɿɸ ɪɨɡɜɢɬɤɭ ɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɚɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɡɨɤɪɟɦɚ, ɰɟ 
Mathematica, MATLAB, Maple, R, Maxima [21]. ɇɢɧɿ ɿɫɧɭɸɬɶ ɞɨɫɥɿɞɠɟɧɧɹ ɳɨɞɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɿɡɧɢɯ ɦɨɞɟɥɟɣ ɞɨɫɬɭɩɭ ɞɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨɝɨ 
ɩɪɢɡɧɚɱɟɧɧɹ, ɡɨɤɪɟɦɚ, ɡɚɫɨɛɚɦɢ ɜɿɪɬɭɚɥɶɧɨʀ ɦɚɲɢɧɢ Д22Ж. ɉɟɪɫɩɟɤɬɢɜɨɸ ɩɨɞɚɥɶɲɨɝɨ 
ɪɨɡɜɢɬɤɭ ɩɨɫɬɚє ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɪɿɡɧɢɯ ɜɢɞɿɜ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡ ɬɨɱɤɢ ɡɨɪɭ 
ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ, ɜɢɡɧɚɱɟɧɧɹ ɱɢɧɧɢɤɿɜ ɭɫɩɿɲɧɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɨɫɜɿɬɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ (ɧɚɹɜɧɿɫɬɶ ɤɜɚɥɿɮɿɤɨɜɚɧɨɝɨ ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɿ ɬɟɯɧɿɱɧɨɝɨ 
ɩɟɪɫɨɧɚɥɭ, ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɢɯ ɭɦɨɜ ɬɚ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ ɪɨɡɝɨɪɬɚɧɧɹ ɩɪɢɜɚɬɧɨʀ ɚɛɨ 
ɡɚɝɚɥɶɧɨɞɨɫɬɭɩɧɨʀ ɯɦɚɪɢ, ɜɪɚɯɭɜɚɧɧɹ ɥɿɰɟɧɡɿɣɧɢɯ ɭɝɨɞ ɞɨɫɬɭɩɭ ɞɨ ɩɪɨɝɪɚɦɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɚ ɿɧɲɿ ɱɢɧɧɢɤɢ Д2]). 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɧɚɦɿɬɢɥɚɫɹ ɬɟɧɞɟɧɰɿɹ ɞɨ ɡɛɥɢɠɟɧɧɹ ɬɚ ɿɧɬɟɝɪɚɰɿʀ ɪɿɡɧɢɯ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɩɚɤɟɬɿɜ. ɇɚɩɪɢɤɥɚɞ, ɜ ɨɫɬɚɧɧɿ ɜɟɪɫɿʀ ɩɚɤɟɬɿɜ MКЭСОЦКЭТМК ɿ MКЩХО ɜɦɨɧɬɨɜɚɧɿ 
ɩɨɬɭɠɧɿ ɡɚɫɨɛɢ ɞɥɹ ɜɿɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɭɜɚɧɧɹ; MКЭСCAD ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɿɧɬɟɝɪɭɜɚɬɢɫɹ 
ɡ MATLAB Т ɬ. ɞ. Ɍɨɦɭ ɞɥɹ ɨɪɝɚɧɿɡɚɰɿʀ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ ɩɪɢɞɚɬɧɢɣ ɛɭɞɶ-ɹɤɢɣ ɡ 
ɩɟɪɟɥɿɱɟɧɢɯ ɜɢɳɟ ɩɚɤɟɬɿɜ, ɜɢɯɨɞɹɱɢ ɡ ɦɨɠɥɢɜɨɫɬɟɣ Т ɬɪɚɞɢɰɿɣ ɤɨɧɤɪɟɬɧɨɝɨ ɧɚɱɚɥɶɧɨɝɨ 
ɡɚɤɥɚɞɭ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɱɢɧɧɢɤɿɜ ɥɿɰɟɧɡɿɣɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɥɹ 
ɫɭɩɪɨɜɨɞɭ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɢɫɬɟɦɭ MКбТЦК, ɬɨɦɭ ɳɨ 
ɫɢɫɬɟɦɚ ɩɨɲɢɪɸєɬɶɫɹ ɩɿɞ ɥɿɰɟɧɡɿєɸ GІU/GPL; ɨɫɧɚɳɟɧɚ ɫɢɫɬɟɦɨɸ ɦɟɧɸ, ɦɚє 
ɭɤɪɚʀɧɨɦɨɜɧɢɣ ɿɧɬɟɪɮɟɣɫ; є ɨɞɧɿєɸ ɡ ɤɪɚɳɢɯ ɳɨɞɨ ɜɢɤɨɧɚɧɧɹ ɫɢɦɜɨɥɶɧɢɯ ɨɛɱɢɫɥɟɧɶ 
(ɨɞɧɚ, ɡ ɧɟɛɚɝɚɬɶɨɯ, ɳɨ ɧɟ ɩɨɫɬɭɩɚєɬɶɫɹ ɤɨɦɟɪɰɿɣɧɢɦ ɩɚɤɟɬɚɦ MКЩХО ɬɚ MКЭСОЦКЭТМК). 

ɇɚɹɜɧɿɫɬɶ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɋɄɆ ɚɠ ɧɿɹɤ ɧɟ ɨɡɧɚɱɚє, ɳɨ ɭɫɩɿɲɧɨ ɦɨɠɧɚ ɪɨɡɜ’ɹɡɭɜɚɬɢ 
ɡɚɞɚɱɿ ɛɟɡ ɜɿɞɩɨɜɿɞɧɨʀ ɬɟɨɪɟɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɡ ɦɚɬɟɦɚɬɢɤɢ, ɧɚɹɜɧɨɫɬɿ ɜɦɿɧɶ ɚɧɚɥɿɡɭɜɚɬɢ 
ɡɚɞɚɱɿ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɩ’ɸɬɟɪɚ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɚє ɡɦɨɝɭ ɡɛɚɝɚɬɢɬɢ 
ɦɚɬɟɦɚɬɢɱɧɭ ɧɚɭɤɭ, ɪɨɡɲɢɪɢɬɢ ɦɟɠɿ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ, ɫɭɬɬєɜɨ ɜɩɥɢɧɭɬɢ ɧɚ ɦɚɬɟɦɚɬɢɱɧɭ 
ɞɿɹɥɶɧɿɫɬɶ (ɡɦɿɫɬ, ɦɟɬɨɞɢ, ɡɚɫɨɛɢ). 

Ɂɚ ɨɫɬɚɧɧɿ ɤɿɥɶɤɚ ɞɟɫɹɬɤɿɜ ɪɨɤɿɜ ɪɨɡɪɨɛɥɟɧɨ ɧɢɡɤɭ ɦɚɬɟɦɚɬɢɱɧɢɯ ɩɚɤɟɬɿɜ ɹɤ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ (EЮЫОka, MacMath, StatGraph, Reduce, Macsyma, SketchPad, Cabri ɿ ɿɧ.), ɬɚɤ 
ɿ ɭɧɿɜɟɪɫɚɥɶɧɢɯ (DОЫТЯО, MКЭСCКН, MATLAB, Maple, Mathematica, MuPad) [1; 3; 4; 6; 11; 15] 

ɡɿ ɡɪɭɱɧɢɦ ɿɧɬɟɪɮɟɣɫɨɦ, ɜ ɹɤɢɯ ɪɟɚɥɿɡɨɜɚɧɨ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɫɬɚɧɞɚɪɬɧɢɯ ɬɚ ɫɩɟɰɿɚɥɶɧɢɯ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ ɬɚ ɮɭɧɤɰɿɣ, ɩɨɬɭɠɧɿ ɝɪɚɮɿɱɧɿ ɡɚɫɨɛɢ ɞɜɨ- ɿ ɬɪɢɜɢɦɿɪɧɨʀ ɝɪɚɮɿɤɢ, 
ɜɥɚɫɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɡɚɫɨɛɢ ɩɿɞɝɨɬɨɜɤɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɬɟɤɫɬɿɜ ɞɥɹ ɞɪɭɤɭ, 
ɟɤɫɩɨɪɬɭɜɚɧɧɹ ɞɚɧɢɯ ɜ ɿɧɲɿ ɩɪɨɝɪɚɦɧɿ ɩɪɨɞɭɤɬɢ ɬɚ ɿɦɩɨɪɬɭɜɚɧɧɹ ɡ ɧɢɯ ɞɚɧɢɯ ɞɥɹ 
ɨɩɪɚɰɸɜɚɧɧɹ. ȼɫɟ ɰɟ ɡɚɛɟɡɩɟɱɭє ɲɢɪɨɤɿ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɟɮɟɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɡ ɩɚɤɟɬɚɦɢ 
ɮɚɯɿɜɰɹɦ ɪɿɡɧɢɯ ɩɪɨɮɿɥɿɜ. 

ɍ ɧɚɜɱɚɥɶɧɨɦɭ ɩɪɨɰɟɫɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɿɠɩɪɟɞɦɟɬɧɢɯ ɡɜ’ɹɡɤɿɜ ɭ ɫɬɭɞɟɧɬɿɜ 
ɪɨɡɜɢɜɚɸɬɶɫɹ ɭɡɚɝɚɥɶɧɟɧɿ ɿɧɬɟɥɟɤɬɭɚɥɶɧɿ ɜɦɿɧɧɹ, ɳɨ ɥɟɠɚɬɶ ɜ ɨɫɧɨɜɿ ɩɟɜɧɢɯ ɜɢɞɿɜ 
ɞɿɹɥɶɧɨɫɬɿ, ɡɚɝɚɥɶɧɢɯ ɞɥɹ ɪɹɞɭ ɩɪɟɞɦɟɬɿɜ. Ɉɩɢɪɚɧɧɹ ɧɚ ɦɿɠɩɪɟɞɦɟɬɧɿ ɡɜ’ɹɡɤɢ ɞɚє ɡɦɨɝɭ 
ɜɩɥɢɧɭɬɢ ɧɚ ɪɨɡɜɢɬɨɤ ɬɜɨɪɱɨʀ ɞɿɹɥɶɧɨɫɬɿ (ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɬɪɢɦɚɧɿ ɡɧɚɧɧɹ ɣ ɭɦɿɧɧɹ ɭ 
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ɧɟɫɬɚɧɞɚɪɬɧɿɣ ɫɢɬɭɚɰɿʀ, ɜɢɫɭɜɚɬɢ ɧɨɜɿ ɝɿɩɨɬɟɡɢ, ɡɜɟɪɬɚɬɢ ɭɜɚɝɭ ɧɚ ɪɿɡɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɛ’єɤɬɚ ɜɢɜɱɟɧɧɹ ɬɨɳɨ) Д9]. 

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɦɿɠɩɪɟɞɦɟɬɧɿ ɡɜ’ɹɡɤɢ, ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ Д10Жμ ɨɞɧɚɤɨɜɿ ɜɢɦɨɝɢ 
ɞɨ ɡɧɚɧɶ, ɜɦɿɧɶ ɬɚ ɧɚɜɢɱɨɤ ɡ ɪɿɡɧɢɯ ɞɢɫɰɢɩɥɿɧ; ɥɨɝɿɱɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ 
ɨɫɧɨɜɧɢɯ ɬɚ ɧɟɨɫɧɨɜɧɢɯ ɩɨɧɹɬɶ; ɭɡɝɨɞɠɟɧɿɫɬɶ ɧɚɜɱɚɥɶɧɢɯ ɩɥɚɧɿɜ ɧɨɪɦɚɬɢɜɧɢɯ ɞɢɫɰɢɩɥɿɧ; 
ɜɡɚєɦɧɿ ɩɨɫɢɥɚɧɧɹ ɩɪɢ ɮɨɪɦɭɜɚɧɧɿ ɫɤɥɚɞɧɢɯ ɩɨɧɹɬɶ; ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɚɧɿɲɟ 
ɡɧɚɧɶ ɡ ɿɧɲɢɯ ɞɢɫɰɢɩɥɿɧ; ɟɤɨɧɨɦɿɸ ɱɚɫɭ ɩɪɢ ɭɫɭɧɟɧɧɿ ɧɚɞɥɢɲɤɨɜɨɝɨ ɞɭɛɥɸɜɚɧɧɹ ɡɧɚɧɶ ɡ 
ɿɧɲɢɯ ɞɢɫɰɢɩɥɿɧ; ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɩɿɥɶɧɢɯ ɡɚɤɨɧɿɜ ɬɚ ɦɟɬɨɞɢɤ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɡɚɞɚɱ ɬɚ 
ɞɨɫɥɿɞɠɟɧɶ ɜ ɪɿɡɧɢɯ ɞɢɫɰɢɩɥɿɧɚɯ. 

Ɏɭɧɞɚɦɟɧɬɨɦ ɨɫɜɿɬɢ ɩɨɜɢɧɧɨ ɛɭɬɢ єɞɢɧɟ ɰɿɥɟ, ɬɨɦɭ ɪɿɡɧɿ ɞɢɫɰɢɩɥɿɧɢ ɩɨɞɚɸɬɶɫɹ ɧɟ 
ɹɤ ɨɤɪɟɦɿ ɚɜɬɨɧɨɦɧɿ ɤɭɪɫɢ, ɚ ɨɛ’єɞɧɭɸɬɶɫɹ ɜ ɩɟɜɧɿ ɮɭɧɞɚɦɟɧɬɚɥɶɧɿ ɛɥɨɤɢ, ɨɛ’єɞɧɚɧɿ 
ɡɚɝɚɥɶɧɨɸ ɮɭɧɤɰɿєɸ ɬɚ ɦɿɠɩɪɟɞɦɟɬɧɢɦɢ ɡɜ’ɹɡɤɚɦɢ Д14]. Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɞɨɫɥɿɞɠɟɧɶ ɭ 
ɪɿɡɧɢɯ ɧɚɭɤɚɯ ɦɨɠɭɬɶ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɦɟɬɨɞɢ ɿɧɮɨɪɦɚɬɢɤɢ ɿ ɦɚɬɟɦɚɬɢɤɢ. 

ɍ ɩɟɞɚɝɨɝɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɩɪɢ ɩɿɞɝɨɬɨɜɰɿ ɛɚɤɚɥɚɜɪɿɜ 
ɿɧɮɨɪɦɚɬɢɤɢ ɦɚє ɿɧɬɟɝɪɚɬɢɜɧɭ ɡɧɚɱɭɳɿɫɬɶ, ɨɫɤɿɥɶɤɢ ɛɚɡɭєɬɶɫɹ ɧɚ ɡɧɚɧɧɹɯ, ɡɞɨɛɭɬɢɯ 
ɫɬɭɞɟɧɬɚɦɢ ɩɪɢ ɜɢɜɱɟɧɧɿ ɿɧɲɢɯ ɞɢɫɰɢɩɥɿɧ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɰɢɤɥɭ ɬɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, 
ɚɤɬɭɚɥɿɡɭє ɰɿ ɡɧɚɧɧɹ, ɫɬɢɦɭɥɸє ɭɬɜɨɪɟɧɧɹ ɫɬɿɣɤɢɯ ɡɜ’ɹɡɤɿɜ ɦɿɠ ɡɧɚɧɧɹɦɢ ɡ ɪɿɡɧɢɯ 
ɩɪɟɞɦɟɬɿɜ. Ɉɫɧɨɜɧɚ ɭɜɚɝɚ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɋɄɆ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ 
ɦɚɣɛɭɬɧɿɯ ɛɚɤɚɥɚɜɪɿɜ ɿɧɮɨɪɦɚɬɢɤɢ ɡɜɟɪɬɚєɬɶɫɹ ɧɚ ɚɧɚɥɿɡ ɛɚɡɨɜɢɯ ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛ’єɤɬɿɜ 
(ɮɭɧɤɰɿʀ, ɩɨɫɥɿɞɨɜɧɨɫɬɿ, ɦɚɬɪɢɰɿ, ɿɧɬɟɝɪɚɥɢ, ɝɪɚɧɢɰɿ ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ ɿ ɮɭɧɤɰɿɣ, ɡɛɿɠɧɿɫɬɶ 
ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ, ɚɥɝɟɛɪɚʀɱɧɿ ɪɿɜɧɹɧɧɹ, ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ ɪɿɜɧɹɧɧɹ, ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɪɹɞɢ, 
ɜɢɩɚɞɤɨɜɿ ɩɨɞɿʀ, ɣɦɨɜɿɪɧɿɫɧɿ ɦɿɪɢ, ɜɢɩɚɞɤɨɜɿ ɜɟɥɢɱɢɧɢ ɿ ɬ.ɞ.) ɬɚ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɡ ɿɧɮɨɪɦɚɬɢɤɢ ɭ 
ɩɟɞɚɝɨɝɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɞɨɰɿɥɶɧɨ ɩɨɱɢɧɚɬɢ ɡ ɩɟɪɲɢɯ ɤɭɪɫɿɜ ɧɚɜɱɚɧɧɹμ ɫɩɨɱɚɬɤɭ 
ɩɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ, ɚ ɩɿɡɧɿɲɟ, ɤɨɥɢ ɫɬɭɞɟɧɬɢ ɜɠɟ ɜɢɜɱɢɥɢ 
ɟɥɟɦɟɧɬɢ ɞɢɫɤɪɟɬɧɨʀ ɦɚɬɟɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ, ɥɿɧɿɣɧɨʀ ɚɥɝɟɛɪɢ ɬɚ ɚɧɚɥɿɬɢɱɧɨʀ 
ɝɟɨɦɟɬɪɿʀ, ɚ ɬɚɤɨɠ ɩɪɨɫɥɭɯɚɥɢ ɤɭɪɫ "Ⱥɥɝɨɪɢɬɦɢ ɬɚ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ" ɿ ɡɧɚɣɨɦɿ ɯɨɱɚ ɛ ɡ 
ɨɞɧɿєɸ ɦɨɜɨɸ ɩɪɨɝɪɚɦɭɜɚɧɧɹ (ɋ, PКЬМКХ ɱɢ BASIC) ɬɨ ɩɪɨɮɟɫɿɣɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɩɚɤɟɬɢ 
(Maxima, Maple, Mathcad, MATLAB, MКЭСОЦКЭТМК ɿ ɬ.ɞ.). ɉɪɢ ɰɶɨɦɭ ɞɨɰɿɥɶɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɨɦɩ’ɸɬɟɪɧɨ-ɨɪɿєɧɬɨɜɚɧɿ ɩɨɫɿɛɧɢɤɢ ɬɚ ɿɧɲɿ ɫɤɥɚɞɨɜɿ ɦɟɬɨɞɢɱɧɨʀ 
ɫɢɫɬɟɦɢ ɧɚɜɱɚɧɧɹ ɞɢɫɰɢɩɥɿɧ. ɇɚɩɪɢɤɥɚɞ, ɤɨɦɩ’ɸɬɟɪɧɨ-ɨɪɿєɧɬɨɜɚɧɢɣ ɩɨɫɿɛɧɢɤ Д6] 

ɩɪɢɫɜɹɱɟɧɢɣ ɲɥɹɯɚɦ ɜɢɤɨɪɢɫɬɚɧɧɹɦ GЫКЧ1 ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɤɭɪɫɭ "Ɇɚɬɟɦɚɬɢɱɧɢɣ 
ɚɧɚɥɿɡ". Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭє ɩɿɞɪɭɱɧɢɤ "Ɍɟɨɪɿɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɬɚ ɦɚɬɟɦɚɬɢɱɧɚ 
ɫɬɚɬɢɫɬɢɤɚ" Д7Ж, ɭ ɹɤɨɦɭ ɞɥɹ ɨɛɱɢɫɥɟɧɶ ɡɧɚɱɟɧɶ ɮɭɧɤɰɿɣ, ɿɧɬɟɝɪɚɥɿɜ, ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɿɜ 
ɮɭɧɤɰɿɣ, ɝɿɫɬɨɝɪɚɦ, ɩɟɪɟɜɿɪɤɢ ɝɿɩɨɬɟɡ ɡɚ ɤɪɢɬɟɪɿɹɦɢ ɉɿɪɫɨɧɚ ɱɢ Ʉɨɥɦɨɝɨɪɨɜɚ ɬɨɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɨɝɪɚɦɚ GЫКЧ1. ɍ ɩɨɫɿɛɧɢɤɭ Д5Ж ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ ɮɭɧɤɰɿɨɧɚɥɶɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ MКЭСМКН, MATLAB, MКЭСОЦКЭТМК ɞɥɹ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɞɟɹɤɢɯ 
ɤɥɚɫɿɜ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɞɚɱ. 

ȼɢɛɿɪ ɋɄɆ ɡɚɥɟɠɢɬɶ ɜɿɞ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ ɿ ɦɨɠɥɢɜɢɯ ɫɩɨɫɨɛɿɜ ʀʀ 
ɪɨɡɜ’ɹɡɭɜɚɧɧɹ. Є ɤɿɥɶɤɚ ɜɚɝɨɦɢɯ ɩɪɢɱɢɧ ɞɥɹ ɮɚɯɿɜɰɿɜ ɭ ɝɚɥɭɡɿ ɦɚɬɟɦɚɬɢɤɢ, ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɢɯ, ɟɤɨɧɨɦɿɱɧɢɯ ɬɚ ɿɧɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɧɚɬɢ ɨɫɧɨɜɢ ɪɨɛɨɬɢ ɡ ɤɿɥɶɤɨɦɚ 
ɦɚɬɟɦɚɬɢɱɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɫɟɪɟɞ ɹɤɢɯ ɦɨɠɧɚ ɜɤɚɡɚɬɢ ɧɚɫɬɭɩɧɿ Д15Жμ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɛɨɪɭ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɨɫɨɛɥɢɜɨɫɬɟɣ ɡɚɞɚɱɿ, ɳɨ 
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ɪɨɡɜ’ɹɡɭєɬɶɫɹ; ɧɟɨɛɯɿɞɧɿɫɬɶ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɫɤɥɚɞɧɢɯ ɡɚɞɚɱ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɿɡɧɢɯ ɫɢɫɬɟɦ, 
ɳɨɛ ɩɟɪɟɜɿɪɢɬɢ ɩɪɚɜɢɥɶɧɿɫɬɶ ɪɟɡɭɥɶɬɚɬɿɜ, ɧɟ ɩɨɤɥɚɞɚɸɱɢɫɶ ɧɚ ɨɞɧɭ ɫɢɫɬɟɦɭ (ɡɛɿɥɶɲɢɬɢ 
ɜɿɪɨɝɿɞɧɿɫɬɶ ɨɞɟɪɠɚɧɨɝɨ ɪɟɡɭɥɶɬɚɬɭ); ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɿɞɝɨɬɨɜɤɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɞɨɤɭɦɟɧɬɿɜ 
(ɫɬɚɬɟɣ, ɡɜɿɬɿɜ, ɤɧɢɝ, ɦɚɬɟɪɿɚɥɿɜ ɞɨ ɧɚɜɱɚɥɶɧɢɯ ɡɚɧɹɬɶ ɿ ɬ.ɞ.) ɩɿɞɜɢɳɟɧɨʀ ɹɤɨɫɬɿ. 

Ɉɫɬɚɧɧє ɝɨɜɨɪɢɬɶ ɧɚ ɤɨɪɢɫɬɶ ɿɧɬɟɝɪɚɰɿʀ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɢɫɬɟɦ ɦɿɠ ɫɨɛɨɸ ɬɚ ɡ 
ɿɧɲɢɦɢ ɩɪɨɝɪɚɦɚɦɢ. Ɋɚɡɨɦ ɡ ɬɢɦ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɋɄɆ ɬɢɦɢ, ɯɬɨ ɧɟ ɦɚє ɞɨɫɬɚɬɧɿɯ ɡɧɚɧɶ, 
ɭɦɿɧɶ ɬɚ ɧɚɜɢɱɨɤ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɦɚɬɟɦɚɬɢɱɧɿ ɡɚɞɚɱɿ, ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɧɟɤɨɪɟɤɬɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ. 

ɉɪɢ ɜɢɛɨɪɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɚɤɟɬɭ ɫɟɪɟɞ ɭɫɿєʀ ɪɿɡɧɨɦɚɧɿɬɧɨɫɬɿ ɋɄɆ ɫɥɿɞ 
ɜɪɚɯɨɜɭɜɚɬɢ ɤɿɥɶɤɚ ɱɢɧɧɢɤɿɜ. ɉɨ-ɩɟɪɲɟ, ɞɥɹ ɹɤɢɯ ɩɨɬɪɟɛ ɧɟɨɛɯɿɞɧɚ ɋɄɆ (ɞɥɹ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɱɢ ɞɥɹ ɫɭɩɪɨɜɨɞɭ ɧɚɜɱɚɥɶɧɨɝɨ ɩɪɨɰɟɫɭ). ɉɨ-ɞɪɭɝɟ, ɜɢɛɿɪ ɋɄɆ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɡɚɞɚɱ, ɹɤɿ ɧɟɨɛɯɿɞɧɨ ɪɨɡɜ’ɹɡɭɜɚɬɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɧɚɜɱɚɧɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ ɡ 
ɿɧɮɨɪɦɚɬɢɤɢ ɪɨɡɝɥɹɧɟɦɨ ɧɚ ɩɪɢɤɥɚɞɿ ɩɚɤɟɬɭ MКбТЦa. 

Ⱦɥɹ ɪɨɛɨɬɢ ɡ ɝɪɚɮɚɦɢ ɜ ɫɢɫɬɟɦɿ MКбТЦК ɩɪɢɡɧɚɱɟɧɢɣ ɩɚɤɟɬ graphs. Ⱦɥɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɚɧɞ ɡ ɰɶɨɝɨ ɩɚɤɟɬɭ ɩɨɩɟɪɟɞɧɶɨ ɬɪɟɛɚ ɡɜɟɪɧɭɬɢɫɹ ɞɨ ɩɚɤɟɬɭ ɪɨɡɲɢɪɟɧɶ 
graphs ɡɚ ɜɤɚɡɿɜɤɨɸ )(graphsload . 

ɉɪɢɤɥɚɞ 1. Ɂɚɞɚɧɢɣ ɨɪɿєɧɬɨɜɚɧɢɣ ɝɪɚɮ. Ɂɧɚɣɬɢ ɧɚɣɤɨɪɨɬɲɢɣ ɲɥɹɯ ɡ ɜɟɪɲɢɧɢ 1 ɞɨ 
ɜɟɪɲɢɧɢ 6. 

 
Ɋɢɫ.1.Ɂɚɞɚɧɢɣ ɝɪɚɮ 

 

Ɋɨɡɜ’ɹɠɟɦɨ ɩɪɢɤɥɚɞ 1 ɡɚ ɞɨɩɨɦɨɝɨ ɋɄɆ MКбТЦК. Ɂɚɞɚɧɧɹ ɝɪɚɮɭ ɬɚ ɜɢɜɟɞɟɧɧɹ 
ɜɿɞɨɦɨɫɬɟɣ ɩɪɨ ɧɶɨɝɨ ɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 2. 

 

 
Ɋɢɫ.2. Ɂɚɞɚɧɧɹ ɝɪɚɮɭ 
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Ɋɢɫ.3. Ƚɪɚɮ ɬɚ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɧɶɨɝɨ 

 

Ɂɚ ɮɭɧɤɰɿєɸ shorttest_weighted_path ɡɧɚɯɨɞɢɦɨ ɦɿɧɿɦɚɥɶɧɭ ɜɿɞɫɬɚɧɶ ɜɿɞ ɜɟɪɲɢɧɢ 1 
ɞɨ ɜɟɪɲɢɧɢ 6 (ɳɨ ɞɨɪɿɜɧɸє 3λ) ɬɚ ɲɥɹɯ, ɳɨ ʀɣ ɜɿɞɩɨɜɿɞɚє (ɳɨ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɜɟɪɲɢɧɢ 
1,4,5,6 ɜ ɡɚɞɚɧɨɦɭ ɩɨɪɹɞɤɭ). 

 

 
Ɋɢɫ.4. Ɇɿɧɿɦɚɥɶɧɚ ɜɿɞɫɬɚɧɶ ɜɿɞ ɜɟɪɲɢɧɢ 1 ɞɨ ɜɟɪɲɢɧɢ 6 

 

Ɂ ɧɚɜɟɞɟɧɨɝɨ ɩɪɢɤɥɚɞɭ ɜɢɞɧɨ, ɳɨ ɫɢɫɬɟɦɚ MКбТЦК ɧɟ ɩɨɫɬɭɩɚєɬɶɫɹ ɭ ɪɨɡɜ’ɹɡɭɜɚɧɧɿ 
ɡɚɞɚɱ ɡ ɤɭɪɫɭ "Ⱦɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ" ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ, ɹɤ MКЩХО ɬɚ MКЭСОЦКЭТМК ɬɚ є 
ɜɿɥɶɧɨ ɩɨɲɢɪɸɜɚɧɨɸ. ȼɨɧɚ ɨɫɧɚɳɟɧɚ ɫɢɫɬɟɦɨɸ ɦɟɧɸ, ɳɨ ɞɚє ɡɦɨɝɭ ɜɢɤɨɧɭɜɚɬɢ 
ɫɢɦɜɨɥɶɧɿ ɩɟɪɟɬɜɨɪɟɧɧɹ, ɪɨɡɜ’ɹɡɭɜɚɬɢ ɪɿɜɧɹɧɧɹ, ɨɛɱɢɫɥɸɜɚɬɢ ɝɪɚɧɢɰɿ, ɩɨɯɿɞɧɿ ɬɨɳɨ, ɧɟ 
ɡɧɚɸɱɢ ɦɨɜɢ ɞɥɹ ɨɩɢɫɭ ɤɨɦɚɧɞ ɳɨɞɨ ɜɢɤɨɧɚɧɧɹ ɰɢɯ ɞɿɣ. Ɍɨɦɭ, ɫɢɫɬɟɦɭ MКбТЦК ɦɨɠɧɚ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɜɢɜɱɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɞɢɫɰɢɩɥɿɧ ɧɚɜɿɬɶ ɧɚ ɩɟɪɲɨɦɭ ɤɭɪɫɿ 
ɩɟɞɚɝɨɝɿɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɫɢɫɬɟɦɢ MКбТЦК ɧɟ ɜɢɤɥɢɱɟ ɧɿɹɤɢɯ ɬɪɭɞɧɨɳɿɜ ɭ 
ɫɬɭɞɟɧɬɿɜ ɩɪɢ ɪɨɡɜ’ɹɡɭɜɚɧɧɿ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɥɿɧɿɣɧɨʀ ɚɥɝɟɛɪɢ – ɜɿɞ 
ɫɬɭɞɟɧɬɿɜ ɜɢɦɚɝɚєɬɶɫɹ ɬɿɥɶɤɢ ɩɪɚɜɢɥɶɧɨ ɜɢɛɪɚɬɢ ɩɭɧɤɬ ɦɟɧɸ ɬɚ ɜɜɟɫɬɢ ɩɨɬɪɿɛɧɢɣ ɜɢɪɚɡ. 
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ɉɪɨɬɟ ɞɥɹ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɭ ɫɢɫɬɟɦɿ MКбТЦК ɩɨɬɪɿɛɧɿ ɡɧɚɧɧɹ ɩɪɚɜɢɥ ɩɨɞɚɧɧɹ ɤɨɦɚɧɞ (ɦɨɜɢ 
ɬɚ ɫɢɧɬɚɤɫɢɫɭ), ɚ ɬɚɤɨɠ ɿ ɩɟɜɧɢɯ ɤɨɦɚɧɞ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɋɄɆ ɭ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ ɞɨɡɜɨɥɢɥɨμ ɡɦɿɧɢɬɢ 
ɚɤɰɟɧɬɢ ɭ ɞɨɛɨɪɿ ɬɟɨɪɟɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; ɡɛɿɥɶɲɢɬɢ ɱɚɫɬɤɭ ɡɚɞɚɱ ɧɚ ɩɨɛɭɞɨɜɭ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɪɟɚɥɶɧɢɯ ɨɩɬɢɦɿɡɚɰɿɣɧɢɯ ɡɚɞɚɱ ɬɚ ʀɯ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɋɄɆ; ɡɚɩɪɨɜɚɞɢɬɢ ɡɚɜɞɚɧɧɹ ɧɚ ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ, ɨɞɟɪɠɚɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɱɢɫɟɥɶɧɢɯ ɦɟɬɨɞɿɜ ɨɩɬɢɦɿɡɚɰɿʀ, ɨɩɢɫɚɧɢɯ ɨɞɧɿєɸ ɡ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɿ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɜɛɭɞɨɜɚɧɢɯ ɡɚɫɨɛɿɜ ɋɄɆ, ɬɚ ʀɯ ɚɧɚɥɿɡ ɩɪɢ ɪɿɡɧɢɯ ɜɯɿɞɧɢɯ ɞɚɧɢɯ Д15]. 

ȼɢɫɧɨɜɤɢ. ɋɭɱɚɫɧɚ ɨɫɜɿɬɧɹ ɩɚɪɚɞɢɝɦɚ ɩɟɪɟɞɛɚɱɚє ɪɨɡɪɨɛɥɟɧɧɹ ɤɨɦɩ’ɸɬɟɪɧɨ-

ɨɪɿєɧɬɨɜɚɧɢɯ ɦɟɬɨɞɢɱɧɢɯ ɫɢɫɬɟɦ ɧɚɜɱɚɧɧɹ ɜɫɿɯ ɞɢɫɰɢɩɥɿɧ ɧɚ ɨɫɧɨɜɿ ɤɨɦɩɟɬɟɧɬɧɿɫɧɨɝɨ 
ɩɿɞɯɨɞɭ, ɜɩɪɨɜɚɞɠɟɧɧɹ ɹɤɨɝɨ ɭ ɩɪɨɰɟɫ ɧɚɜɱɚɧɧɹ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɣɨɝɨ ɝɭɦɚɧɿɡɭɜɚɬɢ, 
ɩɿɞɜɢɳɢɬɢ ɩɪɨɮɟɫɿɣɧɭ ɦɨɛɿɥɶɧɿɫɬɶ ɦɚɣɛɭɬɧɿɯ ɮɚɯɿɜɰɿɜ, ɬɚ ɫɬɜɨɪɢɬɢ ɭɦɨɜɢ ɞɥɹ ɜɤɥɸɱɟɧɧɹ 
ɬɚɤɢɯ ɦɟɬɨɞɢɱɧɢɯ ɫɢɫɬɟɦ ɜ ɨɫɜɿɬɭ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɋɄɆ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɞɢɫɰɢɩɥɿɧɢ 
"Ⱦɨɫɥɿɞɠɟɧɧɹ ɨɩɟɪɚɰɿɣ" ɫɬɜɨɪɸє ɩɿɞɫɬɚɜɢ ɞɥɹ ɩɨєɞɧɚɧɧɹ ɬɟɨɪɟɬɢɱɧɨɝɨ, ɩɪɚɤɬɢɱɧɨɝɨ ɬɚ 
ɩɪɢɤɥɚɞɧɨɝɨ ɚɫɩɟɤɬɿɜ ɧɚɜɱɚɧɧɹ ɰɿєʀ ɞɢɫɰɢɩɥɿɧɢ, ɫɩɪɢɹє ɪɨɡɜɢɬɤɭ ɩɪɨɮɟɫɿɣɧɢɯ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ, ɩɨɛɭɞɨɜɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɨɞɟɥɟɣ ɬɚ ɚɥɝɨɪɢɬɦɿɜ ɞɥɹ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ. 
Ʉɪɢɬɟɪɿɹɦɢ ɞɨɛɨɪɭ ɬɚ ɜɢɡɧɚɱɟɧɧɹ ɋɄɆ ɞɥɹ ɩɿɞɬɪɢɦɭɜɚɧɧɹ ɧɚɜɱɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ 
ɨɩɟɪɚɰɿɣ, єμ ɦɟɬɨɞɢɱɧɚ ɞɨɰɿɥɶɧɿɫɬɶ ɬɚ ɿɧɬɭʀɬɢɜɧɨ-ɡɪɨɡɭɦɿɥɢɣ ɿɧɬɟɪɮɟɣɫ, ɡɪɭɱɧɿɫɬɶ 
ɨɪɝɚɧɿɡɚɰɿʀ ɞɨɫɬɭɩ, ɲɜɢɞɤɨɞɿɹ, ɩɪɨɫɬɨɬɚ ɬɚ ɧɚɞɿɣɧɿɫɬɶ ɩɪɢ ɪɨɛɨɬɿ,ɡɪɭɱɧɿɫɬɶ ɿɧɬɟɝɪɚɰɿʀ ɡ 
ɿɧɲɢɦɢ ɪɟɫɭɪɫɚɦɢ ɜ єɞɢɧɟ ɫɟɪɟɞɨɜɢɳɟ. Ɂɚɫɨɛɨɦ ɧɚɜɱɚɧɧɹ ɨɛɪɚɧɨ ɫɢɫɬɟɦɭ MКбТЦК, ɛɨ 
ɜɨɧɚ ɜɿɞɩɨɜɿɞɚє ɞɚɧɢɦ ɤɪɢɬɟɪɿɹɦ ɧɚɣɛɿɥɶɲɨɸ ɦɿɪɨɸ. 
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DIDACTIC FEATURES USE CMS OF OPERATIONS RESEARCH IN TRAINING 

FUTURE BACHELORS OF INFORMATION 

 
In a market economy there is increasing competition among graduates, which makes high 

demands on the level of training in computer science. Achieving a high degree of professionalism of 

future specialists in computer science is only possible to equip them with the relevant fundamental 

knowledge, so high quality training should strengthen its mathematical component, because mathematics 

is the basis of professional training, of learning promotes logical thinking, spatial imagination, general 

and professional culture , ability to establish causal relationships of various phenomena substantiate 

allegations course vsemozhlyvyh simulate processes and causes of phenomena. 

The article is devoted to scientific substantiation and development of computer techniques using 

mathematics as a means of supporting studies aimed at Foundation of learning content in preparing 

bachelors science. 

In this paper a theoretical analysis of the problems of using CMS in education universities. The 

essence and the basic approaches to the production and use of CMS in the learning process of science 

bachelors. Given the general characteristics and classification of CMS, the model training courses 

Bachelor of Informatics informatychnyh using CMS aims to fundamentalization 
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Analyzed national and international experience in the use of CMS in learning computer science 

bachelors. The concept fundamentalization content informatychnoyi education. The basic principles of 

the method using computer mathematics systems, given the characteristics of its components and the 

method of use of computer mathematics as a means of supporting studies aimed at Foundation of 

learning content. 

The peculiarity of the developed method is to use CMS as a means to maintain informatychnyh 

training courses aimed at fundamentalization to best meet the challenge of content mastery of 

fundamental concepts, principles and provisions through the use of certain forms and methods aimed at 

Foundation of learning content. 

Developed within the research methodology of computer use mathematics as a means of 

supporting studies aimed at Foundation of learning content in the preparation of bachelors in computer 

science universities proved to be effective and can be recommended for implementation in Ukraine 

Universities to study this category of students. 

Keywords: bachelor of computer science, computer systems, mathematics, operations 

research, system Maxima, cloud, interdisciplinary communication.  

 

ɍ.ɉ. Ʉɨɝɭɬ 
Ⱦɪɨɝɨɛɢɱɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɂɜɚɧɚ Ɏɪɚɧɤɨ  

ȾɂȾȺɄɌɂɑȿɋɄɂȿ ɈɋɈȻȿɇɇɈɋɌɂ ɂɋɉɈɅɖɁɈȼȺɇɂə ɋɄɆ ȾɅə 
ɈȻɍɑȿɇɂə ȻɍȾɍɓɂɏ ȻȺɄȺɅȺȼɊɈȼ ɂɇɎɈɊɆȺɌɂɄɂ 

 

ȼ ɭɫɥɨɜɢɹɯ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ ɩɪɨɢɫɯɨɞɢɬ ɭɫɢɥɟɧɢɟ ɤɨɧɤɭɪɟɧɰɢɢ ɫɪɟɞɢ ɜɵɩɭɫɤɧɢɤɨɜ 
ɜɭɡɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 
ɢɧɮɨɪɦɚɬɢɤɟ. Ⱦɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ ɛɭɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 
ɢɧɮɨɪɦɚɬɢɤɟ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ ɨɜɥɚɞɟɧɢɹ ɢɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦɢ ɡɧɚɧɢɹɦɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɢɥɟɧɢɟ ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɩɨɫɤɨɥɶɤɭ ɦɚɬɟɦɚɬɢɤɚ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ: ɟɟ ɨɛɭɱɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɥɨɝɢɱɟɫɤɨɝɨ 
ɦɵɲɥɟɧɢɹ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɜɨɨɛɪɚɠɟɧɢɹ, ɨɛɳɟɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɭɥɶɬɭɪɵ , ɭɦɟɧɢɟ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ ɪɚɡɥɢɱɧɵɯ ɹɜɥɟɧɢɣ, ɨɛɨɫɧɨɜɵɜɚɬɶ 
ɭɬɜɟɪɠɞɟɧɢɟ, ɦɨɞɟɥɢɪɨɜɚɬɶ ɯɨɞ ɜɫɟɜɨɡɦɨɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɢɱɢɧɵ ɹɜɥɟɧɢɣ. 

ȼ ɫɬɚɬɶɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɛɭɞɭɳɢɯ ɛɚɤɚɥɚɜɪɨɜ 
ɢɧɮɨɪɦɚɬɢɤɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɚɤɚɥɚɜɪ ɢɧɮɨɪɦɚɬɢɤɢ, ɫɢɫɬɟɦɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ, ɫɢɫɬɟɦɚ MКбТЦК, ɨɛɥɚɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɦɟɠɩɪɟɞɦɟɬɧɵɟ ɫɜɹɡɢ.  

 

ȼȱȾɈɆɈɋɌȱ ɉɊɈ ȺȼɌɈɊȱȼ 

Ʉɨɝɭɬ ɍɥɹɧɚ ɉɟɬɪɿɜɧɚ – ɤɚɧɞɢɞɚɬ ɩɟɞɚɝɨɝɿɱɧɢɯ ɧɚɭɤ, ɫɬɚɪɲɢɣ ɜɢɤɥɚɞɚɱ ɤɚɮɟɞɪɢ 
ɿɧɮɨɪɦɚɬɢɤɢ ɬɚ ɨɛɱɢɫɥɸɜɚɥɶɧɨʀ ɦɚɬɟɦɚɬɢɤɢ Ⱦɪɨɝɨɛɢɰɶɤɨɝɨ ɞɟɪɠɚɜɧɨɝɨ ɩɟɞɚɝɨɝɿɱɧɨɝɨ 
ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ ȱɜɚɧɚ Ɏɪɚɧɤɚ. 

Ʉɨɥɨ ɧɚɭɤɨɜɢɯ ɿɧɬɟɪɟɫɿɜ: ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɢɫɬɟɦ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɦɚɬɟɦɚɬɢɤɢ ɭ ɩɪɨɰɟɫɿ 
ɧɚɜɱɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɬɚ ɿɧɮɨɪɦɚɬɢɱɧɢɯ ɞɢɫɰɢɩɥɿɧ. 


