
Ɍȿɏɇȱɑɇȱ ɇȺɍɄɂ ɌȺ ɌȿɏɇɈɅɈȽȱȲ № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

109 

ɊɈɁȾȱɅ ȱȱ. ȱɇɎɈɊɆȺɐȱɃɇɈ-ɄɈɆɉ’ɘɌȿɊɇȱ 
ɌȿɏɇɈɅɈȽȱȲ  

ɍȾɄ 004.056 

DOI: 10.25140/2411-5363-2020-2(20)-109-115 

Ɇɚɪɢɧɚ ɋɢɧɟɧɤɨ, ɘɥɿɹ Ɍɤɚɱ 

ɆȺɌȿɆȺɌɂɑɇȺ ɆɈȾȿɅɖ ɆȿɌɈȾȱȼ ȺɄɌɂȼɇɈȽɈ ɁȺɏɂɋɌɍ ȱɇɎɈɊɆȺɐȱȲ 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ȼɭɪɯɥɢɜɢɣ ɪɨɡɜɢɬɨɤ IT-ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɿɧɬɟɧɫɢɜɧɚ ɿɧɮɨɪɦɚɬɢɡɚɰɿɹ ɜɫɿɯ ɫɮɟɪ 
ɫɭɫɩɿɥɶɫɬɜɚ ɜɟɞɟ ɞɨ ɩɨɹɜɢ ɧɨɜɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɡɚɝɪɨɡ, ɬɨɦɭ ɿɧɮɨɪɦɚɰɿɣɧɚ ɛɟɡɩɟɤɚ є ɨɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ 
ɡɚɜɞɚɧɶ IT-ɿɧɞɭɫɬɪɿʀ. ȼɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ ɭ ɩɪɨɰɟɫɿ ɪɨɡɪɨɛɥɟɧɧɹ ɧɨɜɢɯ ɦɟɬɨɞɿɜ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ є ʀɯ ɚɩɪɨɛɚɰɿɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ.  

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɉɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɭ ɫɮɟɪɿ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ є ɪɨɡɪɨɛɤɚ ɚɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɡɚɛɟɡ-
ɩɟɱɟɧɧɹ ɡɚɯɢɫɬɭ, ɫɟɪɟɞ ɹɤɢɯ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ, ɧɚɩɪɢɤɥɚɞ, ɭɩɟɪɟɞɠɭɸɱɢɣ ɭɞɚɪ, ɤɨɧɬɪɚɬɚɤɭ, ɞɟɡɿɧɮɨɪɦɭɜɚɧɧɹ. ɉɨɛɭɞɨɜɚ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɬɚɤɢɯ ɦɟɬɨɞɿɜ є ɜɚɠɥɢɜɢɦ ɟɬɚɩɨɦ ɧɚ ɲɥɹɯɭ ɜɢɪɨɛɥɟɧɧɹ ɤɨɧɰɟɩɰɿʀ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɍ ɫɭɱɚɫɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡɧɚɱɧɟ ɦɿɫɰɟ ɩɨɫɿɞɚɸɬɶ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨ-
ɞɟɥɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɛɟɡɩɟɤɢ, ɡɨɤɪɟɦɚ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɪɤɿɜɫɶɤɢɯ ɩɪɨɰɟɫɿɜ, ɹɤɿ ɞɨɡɜɨɥɹɸɬɶ ɪɨɡɜ’ɹɡɚɬɢ ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ, ɚ ɫɚɦɟ, ɜɢɹɜɥɟɧɧɹ ɤɿɛɟɪɚɬɚɤ, ɜɢɹɜɥɟɧɧɹ ɜɬɨɪɝɧɟɧɧɹ ɜ ɤɨɦɩ’ɸɬɟɪɧɿ ɫɢɫɬɟɦɢ. Ɂɚ ɞɨɩɨɦɨɝɨɸ 
ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɪɨɡɜ’ɹɡɭɸɬɶ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɢɧɿ ɜ ɪɨɛɨɬɚɯ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɡɚɤɨɪɞɨɧɧɢɯ ɭɱɟɧɢɯ ɧɟ-
ɞɨɫɬɚɬɧɶɨ ɭɜɚɝɢ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɪɨɛɰɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɹɦ ɦɟɬɨɞɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ ɧɟ ɞɨ-
ɡɜɨɥɹє ɩɨɜɧɨɸ ɦɿɪɨɸ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɰɢɯ ɦɟɬɨɞɿɜ.  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɇɟɬɚ ɫɬɚɬɬɿ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɬɚ ɚɧɚɥɿɡɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɦɟɬɨɞɿɜ ɚɤɬɢɜɧɨɝɨ 
ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ɂ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɣɦɨɜɿɪɧɿɫɧɨɝɨ ɮɨɪɦɚɥɿɡɦɭ «ɪɨɡɨɪɟɧɧɹ ɝɪɚɜɰɿɜ» ɩɨɛɭɞɨɜɚɧɚ ɬɚ 
ɞɨɫɥɿɞɠɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɞɥɹ ɦɟɬɨɞɭ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ. ɇɚ ɨɫɧɨɜɿ ɩɨɛɭɞɨɜɚɧɨʀ ɦɨɞɟɥɿ ɪɨɡɪɨɛɥɟɧɿ 
ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɦɨɞɟɥɿ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɡɚɯɢɫɬɭ.  

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɍ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɦɟɬɨɞɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨ-
ɪɦɚɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɨɪɦɚɥɿɡɦɭ «ɪɨɡɨɪɟɧɧɹ ɝɪɚɜɰɿɜ», ɡɧɚɣɞɟɧɿ ɨɰɿɧɤɢ ɞɥɹ ɩɚɪɚɦɟɬɪɿɜ ɫɢɫɬɟɦɢ ɡɚɯɢɫɬɭ, ɹɤɿ ɡɚɛɟɡ-
ɩɟɱɭɸɬɶ ɩɟɜɧɭ ɣɨɝɨ ɧɚɞɿɣɧɿɫɬɶ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɣɦɨɜɿɪɧɿɫɬɶ; ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ; ɦɟɬɨɞɢ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ. 
Ɋɢɫ.: 3. Ɍɚɛɥ.: 1. Ȼɿɛɥ.: 9. 

Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ȼɭɪɯɥɢɜɢɣ ɪɨɡɜɢɬɨɤ IT-ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɿɧɬɟɧɫɢɜɧɚ 
ɿɧɮɨɪɦɚɬɢɡɚɰɿɹ ɭɫɿɯ ɫɮɟɪ ɫɭɫɩɿɥɶɫɬɜɚ ɜɟɞɟ ɞɨ ɩɨɹɜɢ ɧɨɜɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɡɚɝɪɨɡ, ɬɨɦɭ 
ɧɢɧɿ ɿɧɮɨɪɦɚɰɿɣɧɚ ɛɟɡɩɟɤɚ є ɨɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɡɚɞɚɱ IT-ɿɧɞɭɫɬɪɿʀ. ɋɬɜɨɪɟɧɧɹ 
ɧɚɞɿɣɧɢɯ ɫɢɫɬɟɦ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ ɲɥɹɯɨɦ ɡɞɟɛɿɥɶɲɨɝɨ ɜɢɦɚɝɚє 
ɡɧɚɱɧɢɯ ɦɚɬɟɪɿɚɥɶɧɢɯ ɬɚ ɱɚɫɨɜɢɯ ɡɚɬɪɚɬ, ɬɨɦɭ ɜɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ ɪɨɡɪɨɛɤɢ ɦɟɬɨɞɿɜ 
ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ є ʀɯ ɚɩɪɨɛɚɰɿɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸ-
ɜɚɧɧɹ. Ɉɫɤɿɥɶɤɢ ɿɧɮɨɪɦɚɰɿɣɧɿ ɡɚɝɪɨɡɢ ɦɚɸɬɶ ɩɟɪɟɜɚɠɧɨ ɣɦɨɜɿɪɧɿɫɧɢɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɩɪɢ 
ɦɨɞɟɥɸɜɚɧɧɿ ɡɚɫɨɛɿɜ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ (Iɋ) ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɚ-
ɬɟɦɚɬɢɱɧɢɣ ɚɩɚɪɚɬ ɬɟɨɪɿʀ ɣɦɨɜɿɪɧɨɫɬɿ, ɡɨɤɪɟɦɚ, ɜɢɩɚɞɤɨɜɢɯ ɩɪɨɰɟɫɿɜ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɇɚ ɫɶɨɝɨɞɧɿ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɿ ɩɿɞɯɨɞɢ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 
ɫɢɫɬɟɦ (ɁIɋ) ɫɬɚɜɥɹɬɶ ɡɚ ɦɟɬɭ ɧɟɣɬɪɚɥɿɡɚɰɿɸ ɚɛɨ ɦɿɧɿɦɿɡɚɰɿɸ ɧɚɫɥɿɞɤɿɜ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɜɬɨ-
ɪɝɧɟɧɶ (ɚɬɚɤ). Ɍɚɤɿ ɦɟɬɨɞɢ ɩɪɢɣɧɹɬɨ ɧɚɡɢɜɚɬɢ ɩɚɫɢɜɧɢɦɢ ɦɟɬɨɞɚɦɢ ɡɚɯɢɫɬɭ. Ɉɞɧɚɤ ɩɟɪɫ-
ɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɨɦ ɭ ɫɮɟɪɿ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ є ɪɨɡɪɨɛɤɚ ɚɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɡɚɛɟɡɩɟ-
ɱɟɧɧɹ ɁI, ɫɟɪɟɞ ɹɤɢɯ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ, ɧɚɩɪɢɤɥɚɞ, ɭɩɟɪɟɞɠɭɸɱɢɣ ɭɞɚɪ, ɤɨɧɬɪɚɬɚɤɭ, 
ɞɟɡɿɧɮɨɪɦɭɜɚɧɧɹ. Ɋɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɚɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ є 
ɜɚɠɥɢɜɢɦ ɟɬɚɩɨɦ ɧɚ ɲɥɹɯɭ ɜɢɪɨɛɥɟɧɧɹ ɩɟɜɧɨʀ ɤɨɧɰɟɩɰɿʀ ɬɚɤɢɯ ɩɿɞɯɨɞɿɜ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɩɭɛɥɿɤɚɰɿɣ. ɍ ɫɭɱɚɫɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɡɧɚɱɧɟ ɦɿɫɰɟ 
ɩɨɫɿɞɚɸɬɶ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɿɧɮɨɪɦɚɰɿɣɧɨʀ ɛɟɡɩɟɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɪɤɿɜɫɶɤɢɯ ɩɪɨ-
ɰɟɫɿɜ, ɨɫɤɿɥɶɤɢ ɫɩɟɤɬɪ ɩɪɢɤɥɚɞɧɢɯ ɡɚɞɚɱ, ɹɤɿ ɦɨɠɧɚ ɪɨɡɜ’ɹɡɚɬɢ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛ, ɞɨɫɢɬɶ ɲɢ-
ɪɨɤɢɣ. Ɍɚɤ, ɭ ɪɨɛɨɬɚɯ [1-3] ɜɢɜɱɚєɬɶɫɹ ɜɢɹɜɥɟɧɧɹ ɤɿɛɟɪɚɬɚɤ, ɭ ɪɨɛɨɬɚɯ [4; 5] ɞɨɫɥɿɞɠɭєɬɶɫɹ 
ɜɢɹɜɥɟɧɧɹ ɜɬɨɪɝɧɟɧɧɹ ɜ ɤɨɦɩ’ɸɬɟɪɧɿ ɫɢɫɬɟɦɢ. ɍ ɪɨɛɨɬɚɯ, ɩɪɢɫɜɹɱɟɧɢɯ ɤɪɢɩɬɨɡɚɯɢɫɬɭ, ɜɢ-

 ɋɢɧɟɧɤɨ Ɇ. Ⱥ., Ɍɤɚɱ ɘ. Ɇ., 2020 
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ɤɨɪɢɫɬɨɜɭɸɬɶ ɦɨɞɟɥɿ ɡ ɩɪɢɯɨɜɚɧɢɦ ɦɚɪɤɿɜɫɶɤɢɦ ɩɪɨɰɟɫɨɦ [6]. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɟɦɚɬɢɱ-
ɧɢɯ ɦɨɞɟɥɟɣ ɪɨɡɜ’ɹɡɭɸɬɶ ɡɚɞɚɱɿ ɨɩɬɢɦɿɡɚɰɿʀ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣ-
ɧɢɯ ɫɢɫɬɟɦ [7]. ɉɢɬɚɧɧɹ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɪɨɡɝɥɹɞɚɥɢɫɶ ɭ ɪɨɛɨɬɚɯ [8; 9].  

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɢɧɿ ɜ ɪɨɛɨɬɚɯ ɜɿɬɱɢɡɧɹɧɢɯ 
ɬɚ ɡɚɪɭɛɿɠɧɢɯ ɜɱɟɧɢɯ ɧɟɞɨɫɬɚɬɧɶɨ ɭɜɚɝɢ ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɪɨɛɰɿ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɹɦ 
ɦɟɬɨɞɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ, ɳɨ ɧɟ ɞɨɡɜɨɥɹє ɩɨɜɧɨɸ ɦɿɪɨɸ ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɬɢ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɰɢɯ ɦɟɬɨɞɿɜ.  

Ɇɟɬɚ ɫɬɚɬɬɿ. Ɇɟɬɚ ɫɬɚɬɬɿ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɬɚ ɚɧɚɥɿɡɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɦɟɬɨɞɿɜ 
ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ɇɟɯɚɣ ɡɚɞɚɱɿ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫ-
ɬɟɦ ɜɢɪɿɲɭɸɬɶɫɹ ɩɪɨɝɪɚɦɧɨ-ɚɩɚɪɚɬɧɢɦɢ ɡɚɫɨɛɚɦɢ, ɹɤɿ ɛɭɞɟɦɨ ɧɚɡɢɜɚɬɢ ɫɟɪɜɟɪɚɦɢ ɚɤɬɢ-
ɜɧɨɝɨ ɡɚɯɢɫɬɭ (ɋȺɁ). Ȼɭɞɟɦɨ ɜɜɚɠɚɬɢ, ɳɨ ɪɚɡɨɦ ɿɡ ɡɚɫɨɛɚɦɢ ɩɚɫɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɬɚɤɿ ɫɟɪ-
ɜɟɪɢ ɦɨɠɭɬɶ ɜɢɤɨɧɭɜɚɬɢ ɬɚɤɿ ɮɭɧɤɰɿʀ: ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɚɬɚɤɭɸɱɨʀ ɫɢɫɬɟɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ 
ɡɚɫɨɛɿɜ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɪɨɡɜɿɞɤɢ, ɜɢɛɿɪ ɜɢɞɿɜ ɬɚ ɡɚɫɨɛɿɜ ɪɟɚɥɿɡɚɰɿʀ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɚɬɚɤ, ɪɨ-
ɡɤɪɢɬɬɹ ɡɚɫɨɛɿɜ ɡɚɯɢɫɬɭ ɫɭɩɟɪɧɢɤɚ. 

Ɋɨɡɝɥɹɧɟɦɨ ɦɚɬɟɦɚɬɢɱɧɭ ɦɨɞɟɥɶ ɩɪɨɬɢɞɿʀ ɫɟɪɜɟɪɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɫɬɨɪɿɧ ܣ ɬɚ ܤ, 
ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɨɪɦɚɥɿɡɦ «ɡɚɞɚɱɿ ɩɪɨ ɪɨɡɨɪɟɧɧɹ ɝɪɚɜɰɿɜ» [9]. 

Ȼɭɞɟɦɨ ɩɪɢɩɭɫɤɚɬɢ, ɳɨ ɞɨ ɩɨɱɚɬɤɭ ɩɪɨɬɢɞɿʀ ɫɬɨɪɨɧɚ ܣ ɦɚɥɚ ɜ ɧɚɹɜɧɨɫɬɿ ݊, ɚ ɫɬɨɪɨɧɚ ܤ ɜɿɞɩɨɜɿɞɧɨ ݉ ɡɚɯɢɫɧɢɯ ɪɟɫɭɪɫɿɜ (ɋȺɁ). Ɋɟɡɭɥɶɬɚɬɨɦ ɤɨɠɧɨʀ ɚɬɚɤɢ, ɹɤɿ ɛɭɞɟɦɨ ɜɜɚɠɚɬɢ 
ɧɟɡɚɥɟɠɧɢɦɢ, є ɡɚɯɜɚɬ ɨɞɧɨɝɨ ɿɡ ɋȺɁ ɫɭɩɟɪɧɢɤɚ, ɩɪɢɱɨɦɭ ɡɚɯɨɩɥɟɧɢɣ ɫɟɪɜɟɪ ɬɚɤɨɠ ɦɨɠɟ 
ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɢɣ ɞɥɹ ɧɚɧɟɫɟɧɧɹ ɡɛɢɬɤɿɜ ɣɨɝɨ ɩɨɩɟɪɟɞɧɶɨɦɭ ɜɥɚɫɧɢɤɭ. Ⱥɬɚɤɢ ɦɨɠɭɬɶ 
ɩɪɨɞɨɜɠɭɜɚɬɢɫɶ ɞɨ ɩɨɜɧɨʀ ɜɬɪɚɬɢ ɋȺɁ ɨɞɧɿєɸ ɡɿ ɫɬɨɪɿɧ ɩɪɨɬɢɛɨɪɫɬɜɚ.  

ɉɨɡɧɚɱɢɦɨ ݌ ɬɚ ݍ ɣɦɨɜɿɪɧɨɫɬɿ ɭɫɩɿɲɧɢɯ ɚɬɚɤ ɫɬɨɪɿɧ ܣ ɬɚ ܤ ɜɿɞɩɨɜɿɞɧɨ. ɇɟɯɚɣ ɳɨɞɨ ݌ 

ɿ ݍ ɜɢɤɨɧɭɸɬɶɫɹ ɬɚɤɿ ɭɦɨɜɢ: Ͳ < ݌ < ͳ;  Ͳ < ݍ < ͳ; ݌  + ݍ = ͳ. 
ȼɢɤɨɧɚɧɧɹ ɫɬɪɨɝɢɯ ɧɟɪɿɜɧɨɫɬɟɣ ɞɥɹ ݌ ɿ ݍ ɨɡɧɚɱɚє ɩɪɢɩɭɳɟɧɧɹ ɩɪɨ ɜɿɞɫɭɬɧɿɫɬɶ ɧɿɱɢʀɯ 

ɩɪɢ ɚɬɚɤɚɯ ɧɚ IC. 
Ⱦɥɹ ɚɧɚɥɿɡɭ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɩɪɢ ɡɚɞɚɧɢɯ ɡɧɚ-

ɱɟɧɧɹɯ ɩɚɪɚɦɟɬɪɿɜ ݌, ,ݍ ݉, ݊ ɨɛɱɢɫɥɢɦɨ ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɪɚɡɤɢ, ɧɚɩɪɢɤɥɚɞ, ɫɬɨɪɨɧɢ ܣ. ɉɿɞ 
ɩɨɪɚɡɤɨɸ ɛɭɞɟɦɨ ɪɨɡɭɦɿɬɢ, ɳɨ ɫɬɨɪɨɧɚ ɜɬɪɚɱɚє ɜɫɿ ɧɚɹɜɧɿ ɜ ɧɟʀ ɋȺɁ.  

ɉɨɡɧɚɱɢɦɨ ɣɦɨɜɿɪɧɨɫɬɿ ɩɨɪɚɡɤɢ ɫɬɨɪɿɧ ܣ ɬɚ ܤ ɜɿɞɩɨɜɿɞɧɨ ௡ܲ, ܳ௠. (Ɍɭɬ ɿɧɞɟɤɫɢ ݊ ɬɚ ݉ 

ɜɤɚɡɭɸɬɶ ɧɚ ɧɚɹɜɧɿɫɬɶ ɭ ɫɬɨɪɿɧ ɋȺɁ, ɳɨ ɞɿɸɬɶ ɭ ʀɯɧɿɯ ɿɧɬɟɪɟɫɚɯ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ ɩɪɨɬɢɞɿʀ.) 
ɇɟɯɚɣ ɩɟɪɟɞ ɩɨɱɚɬɤɨɦ ɞɟɹɤɨʀ ɚɬɚɤɢ ɫɬɨɪɨɧɚ ܣ ɦɚɥɚ ɜ ɧɚɹɜɧɨɫɬɿ ݎ ɫɟɪɜɟɪɿɜ ɚɤɬɢɜɧɨɝɨ ɡɚ-
ɯɢɫɬɭ, ɞɿɸɱɢɯ ɭ ʀʀ ɿɧɬɟɪɟɫɚɯ, ɬɨɞɿ ɨɬɪɢɦɚɬɢ ɩɨɪɚɡɤɭ ɫɬɨɪɨɧɚ ܣ ɦɨɠɟ ɞɜɨɦɚ ɫɩɨɫɨɛɚɦɢ: 
ɚɛɨ ɧɚɫɬɭɩɧɚ ɚɬɚɤɚ ɛɭɞɟ ɭɫɩɿɲɧɨɸ, ɚ ɜɫɿ ɿɧɲɿ ɫɬɨɪɨɧɚ ܣ ɩɪɨɝɪɚє, ɚɛɨ ɜɨɧɚ ɩɪɨɝɪɚє ɹɤ 
ɧɚɫɬɭɩɧɭ ɚɬɚɤɭ, ɬɚɤ ɿ ɜɫɟ ɩɪɨɬɢɫɬɨɹɧɧɹ. Ɍɨɞɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɮɨɪɦɭɥɭ ɩɨɜɧɨʀ ɣɦɨɜɿɪ-
ɧɨɫɬɿ, ɦɚєɦɨ: ௥ܲ = ݌ ௥ܲ+ଵ + ݍ ௥ܲ−ଵ ⟺ ݌ ௥ܲ+ଵ − ௥ܲ + ݍ ௥ܲ−ଵ = Ͳ.                            ሺͳሻ 

Ɋɿɜɧɹɧɧɹ (1) є ɥɿɧɿɣɧɢɦ ɨɞɧɨɪɿɞɧɢɦ ɪɿɡɧɢɰɟɜɢɦ ɪɿɜɧɹɧɧɹɦ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ. ɓɨɛ 
ɡɧɚɣɬɢ ɡɚɝɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ (1), ɡɚɩɢɲɟɦɨ ɣɨɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɪɿɜɧɹɧɧɹ:  ߣ݌ଶ − ߣ + ݍ = Ͳ,                                                             ሺʹሻ  
ɤɨɪɟɧɿ ɹɤɨɝɨ ߣଵ = ͳ; ߣଶ = ݍ ⁄݌ . ɍ ɩɪɢɩɭɳɟɧɧɿ, ɳɨ ݌ ≠  ɡɚɝɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɪɿɡɧɢɰɟɜɨɝɨ ,ݍ
ɪɿɜɧɹɧɧɹ (1) ɦɚє ɜɢɝɥɹɞ:  ௥ܲ = ଵܥ + ଶܥ ௥(݌ݍ) .                                                         ሺ͵ሻ  
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Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɫɬɚɧɬ ܥଵ, ଶ ɪɨɡɝɥɹɧɟɦɨ ɝɪɚɧɢɱɧɿ ɭɦɨɜɢ: ଴ܲܥ = ͳ, ௡ܲ+௠ = Ͳ, ɹɤɿ є 
ɰɿɥɤɨɦ ɩɪɢɪɨɞɧɿɦɢ, ɨɫɤɿɥɶɤɢ ɜɿɞɫɭɬɧɿɫɬɶ ɪɟɫɭɪɫɿɜ ɞɥɹ ɡɚɯɢɫɬɭ ɭ ɫɬɨɪɨɧɢ ܣ ɨɡɧɚɱɚє ʀʀ ɰɿ-
ɥɤɨɜɢɬɭ ɩɨɪɚɡɤɭ (ɞɨɫɬɨɜɿɪɧɚ ɩɨɞɿɹ), ɚɧɚɥɨɝɿɱɧɨ, ɹɤɳɨ ɫɬɨɪɨɧɚ ܣ ɡɨɫɟɪɟɞɢɬɶ ɭ ɫɨɛɿ ɜɫɿ 
ɡɚɫɨɛɢ ɡɚɯɢɫɬɭ, ɬɨ ɰɟ ɭɧɟɦɨɠɥɢɜɢɬɶ ʀʀ ɩɨɪɚɡɤɭ (ɧɟɦɨɠɥɢɜɚ ɩɨɞɿɹ). Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɚєɦɨ:  { ଴ܲ = ଵܥ + ଶܥ = ͳ;

௡ܲ+௠ = ଵܥ + ௡+௠(݌ݍ) = Ͳ.                                                 ሺͶሻ  
Ɂɜɿɞɤɢ ɨɬɪɢɦɭєɦɨ 

ଵܥ = − ቀ௤௣ቁ௡+௠
ͳ − ቀ௤௣ቁ௡+௠ ; ଶܥ  = ͳͳ − ቀ௤௣ቁ௡+௠, 

ɿ, ɜɿɞɩɨɜɿɞɧɨ,  

 ௥ܲ = ቀ௤௣ቁ௡+௠ − ቀ௤௣ቁ௥
ቀ௤௣ቁ௡+௠ − ͳ .                                                        ሺͷሻ  

Ɍɨɞɿ 

 ௡ܲ = ͳ − ቀ௣௤ቁ௠
ͳ − ቀ௣௤ቁ௡+௠  ;                                                           ሺ͸ሻ  

 ܳ௠ = ͳ − ௡ܲ = ͳ − ቀ௤௣ቁ௡
ͳ − ቀ௤௣ቁ௡+௠ .                                                  ሺ͹ሻ  

ɍ ɜɢɩɚɞɤɭ, ɤɨɥɢ ݌ = ݍ = Ͳ,ͷ, ɡɚɝɚɥɶɧɢɣ ɪɨɡɜ’ɹɡɨɤ ɪɿɜɧɹɧɧɹ (1) ɡɚɩɢɫɭєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ:  ௥ܲ = ଵܥ +   ሺͺሻ                                                                 .ݎଶܥ
Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ ɦɚєɦɨ: ௥ܲ = ͳ − ௥௡+௠, ɿ, ɜɿɞɩɨɜɿɞɧɨ,  ௡ܲ = ͳ − ݊݊ + ݉ = ݉݊ + ݉.                                                      ሺͻሻ  
ɉɪɨɚɧɚɥɿɡɭєɦɨ ɨɬɪɢɦɚɧɿ ɜɢɪɚɡɢ ɞɥɹ ɣɦɨɜɿɪɧɨɫɬɟɣ ɩɨɪɚɡɤɢ ɫɬɨɪɿɧ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ 

ɩɪɢ ݌ = ݍ = Ͳ,ͷ ɩɟɪɟɜɚɝɚ ɬɿєʀ ɱɢ ɿɧɲɨʀ ɫɬɨɪɨɧɢ ɩɪɢ ɚɤɬɢɜɧɨɦɭ ɡɚɯɢɫɬɿ IC ɩɨɜɧɿɫɬɸ ɜɢ-
ɡɧɚɱɚєɬɶɫɹ ɩɟɪɟɜɚɝɚɦɢ ɜ ɬɟɯɧɿɱɧɨɦɭ ɨɫɧɚɳɟɧɧɿ.  

Ⱦɥɹ ɧɚɞɿɣɧɨɫɬɿ ɪɨɛɨɬɢ ɫɢɫɬɟɦ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɜɚɠɥɢɜɨ ɩɿɞɿɛɪɚɬɢ ɩɚɪɚɦɟɬɪɢ ɫɢɫ-
ɬɟɦɢ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɪɚɡɤɢ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɚ ɞɟɹɤɨɝɨ ɧɚɩɟɪɟɞ ɡɚɞɚɧɨɝɨ 

ɡɧɚɱɟɧɧɹ ߙ. ɇɚɩɪɢɤɥɚɞ, ɩɪɢ ݌ = ɳɨɛ ɜɢɤɨɧɭɜɚɥɚɫɶ ɧɟɪɿɜɧɿɫɬɶ ௡ܲ ,ݍ ൑ -ɱɢɫɥɨ ɋȺɁ ɩɨ ,ߙ
ɜɢɧɧɨ ɡɚɞɨɜɨɥɶɧɹɬɢ ɧɟɪɿɜɧɿɫɬɶ: ݊ ൒ [ሺͳ − ߙሻ݉ߙ ] + ͳ, 
 .(ɨɡɧɚɱɚє ɰɿɥɭ ɱɚɫɬɢɧɭ ɱɢɫɥɚ [ݔ] )

ɇɟɯɚɣ ݌ ≠ ݑ Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɣɦɨɜɿɪɧɨɫɬɿ ௡ܲ ɜɿɞ ɜɟɥɢɱɢɧɢ .ݍ = ௣௤ , ݑ ≠ ͳ ɩɪɢ ɪɿɡ-
ɧɢɯ, ɚɥɟ ɮɿɤɫɨɜɚɧɢɯ ݉ ɬɚ ݊ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 1. ɉɟɪɲɢɣ ɝɪɚɮɿɤ ɜɿɞɩɨɜɿɞɚє ɜɢɩɚɞɤɭ ݊ =  Ͷ; ݉ =  ݊, ɞɪɭɝɢɣ – ݊ = Ͷ; ݉ = ʹ݊.  
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Ɋɢɫ. 1. Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɣɦɨɜɿɪɧɨɫɬɿ ɩɨɪɚɡɤɢ ௡ܲ  

ɜɿɞ ɜɟɥɢɱɢɧɢ ݑ = ݌ ⁄ݍ , ݊ = ݉ = Ͷ, ݊ = Ͷ; ݉ = ʹ݊ 

Ɋɨɡɝɥɹɧɟɦɨ ɞɟɬɚɥɶɧɿɲɟ ɜɢɩɚɞɨɤ ݌ > ~Ɂɚɡɧɚɱɢɦɨ, ɳɨ  ௡ܲ .ݍ ቀ௤௣ቁ௡, ɹɤɳɨ ݉~∞. ɐɟ ɨɡɧɚ-
ɱɚє, ɳɨ ɩɪɢ ݌ > -ɦɨɠɟ ɨɬɪɢɦɚɬɢ ɩɟɪɟɦɨɝɭ, ɧɚɜɿɬɶ ɹɤɳɨ ɤɿɥɶɤɿɫɬɶ ɋȺɁ ɩɪɨɬɢ ܣ ɫɬɨɪɨɧɚ ݍ
ɜɧɢɤɚ ɡɧɚɱɧɨ ɩɟɪɟɜɢɳɭє ɪɟɫɭɪɫɢ ɫɬɨɪɨɧɢ ܣ, ݉ ≫ ݊. (Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɟɣ ௡ܲ ɜɿɞ ɜɟɥɢ-
ɱɢɧɢ ݑ = ௣௤ ɩɪɢ ݌ > ݉ ɿ ݍ > ݊ ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ. 2). 

  

Ɋɢɫ. 2. Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɣɦɨɜɿɪɧɨɫɬɿ ɩɨɪɚɡɤɢ ௡ܲ  

ɜɿɞ ɜɟɥɢɱɢɧɢ ݑ = ௣௤ , ݌ > ,ݍ ݊ = Ͷ, ௠௡ = ݇ ɞɥɹ ݇ = ʹ; ͷ; ʹͲ 
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ɇɟɯɚɣ ௠௡ = ݇, ݇ > ͳ, ɳɨ ɨɡɧɚɱɚє ɩɟɪɟɜɚɝɭ ɜ ɬɟɯɧɿɱɧɿɣ ɨɫɧɚɳɟɧɨɫɬɿ ɫɬɨɪɨɧɢ ܤ ɩɨɪɿɜ-
ɧɹɧɨ ɡ ܣ ɭ ݇ ɪɚɡɿɜ. ȼɢɡɧɚɱɢɦɨ, ɡɚ  ɹɤɢɯ ݌ ɭ ɬɚɤɿɣ ɫɢɬɭɚɰɿʀ ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢɫɶ ɧɟɪɿɜɧɿɫɬɶ ௡ܲ ൑   .ߙ

௡ܲ = ͳ − ቀ௣௤ቁ௠
ͳ − ቀ௣௤ቁ௡+௠ = ͳ − ቀ௣௤ቁ௞௡

ͳ − ቀ௣௤ቁሺ௞+ଵሻ௡. 
ɉɨɡɧɚɱɢɜɲɢ ݔ = ቀ௣௤ቁ௡, ɦɚєɦɨ:  ௡ܲ ൑ ߙ ⟺ ͳ − ௞ͳݔ − ௞+ଵݔ ൑ ߙ ⟺ ௞+ଵݔߙ − ௞ݔ + ͳ − ͳߙ − ௞+ଵݔ ൑ Ͳ.                     ሺͳͲሻ  
Ɉɫɤɿɥɶɤɢ ɭ ɞɚɧɢɯ ɩɪɢɩɭɳɟɧɧɹɯ ͳ − ௞+ଵݔ < Ͳ, ɬɨ ɧɟɪɿɜɧɿɫɬɶ (10) ɪɿɜɧɨɫɢɥɶɧɚ ɧɟɪɿɜɧɨɫɬɿ:  ݔߙ௞+ଵ − ௞ݔ + ͳ − ߙ ൒ Ͳ ⟺ ݔߙ௞ሺݔ − ͳሻ ൒ ߙ − ͳ.                         ሺͳͳሻ  
ɉɪɚɜɚ ɱɚɫɬɢɧɚ ɧɟɪɿɜɧɨɫɬɿ (11) ɜɿɞ’єɦɧɚ, ɬɨɦɭ (11) ɝɚɪɚɧɬɨɜɚɧɨ ɛɭɞɟ ɜɢɤɨɧɭɜɚɬɢɫɶ ɡɚ 

ɭɦɨɜɢ ݔߙ − ͳ ൒ Ͳ. Ɂ ɨɫɬɚɧɧɶɨʀ ɧɟɪɿɜɧɨɫɬɿ ɦɚєɦɨ: ݍ݌ ൒ ଵ೙−ߙ√ ⟺ ݌ ൒ ͳͳ + ೙ߙ√ . 
Ɉɬɠɟ, ɬɪɟɛɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɩɪɢ ɜɟɥɢɤɢɯ ɡɧɚɱɟɧɧɹɯ ݌ ɩɟɪɟɜɚɝɚ ɜ ɬɟɯɧɿɱɧɿɣ ɨɫɧɚɳɟɧɨ-

ɫɬɿ ɫɬɨɪɨɧɢ ܤ ɧɿɜɟɥɸєɬɶɫɹ. Ⱦɟɹɤɿ ɡɧɚɱɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɿ ݌ ɩɪɢ ɡɚɞɚɧɢɯ ɡɧɚɱɟɧɧɹɯ ݊ ɿ ߙ 

ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ. 
Ɍɚɛɥɢɰɹ 1 

Ɂɧɚɱɟɧɧɹ ɣɦɨɜɿɪɧɨɫɬɿ ݌ ɡɚɥɟɠɧɨ ɜɿɞ ߙ ɬɚ ݊. 
 ݊ = Ͷ ݊ = ͺ 0,522 0,529 0,538 0,550 0,572 0,543 0,557 0,57 0,599 0,640 ݌ 0,5 0,4 0,3 0,2 0,1 0,5 0,4 0,3 0,2 0,1 ߙ 

əɤɳɨ ݌ <  ɦɨɠɧɚ ɧɚɦɚɝɚɬɢɫɶ ɡɦɟɧɲɢɬɢ ɡɚ ܣ ɬɨ ɣɦɨɜɿɪɧɿɫɬɶ ɩɨɪɚɡɤɢ ɫɬɨɪɨɧɢ ,(ɪɢɫ. 3) ݍ
ɪɚɯɭɧɨɤ ɡɛɿɥɶɲɟɧɧɹ ݊, ɚɥɟ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɦɨɠɥɢɜɨɫɬɿ ܣ ɨɛɦɟɠɟɧɿ, ɨɫɤɿɥɶɤɢ ɩɪɢ ݊~∞,  

௡ܲ~ͳ −  .௠(ݍ݌)

 

Ɋɢɫ. 3. Ƚɪɚɮɿɤ ɡɚɥɟɠɧɨɫɬɿ ɣɦɨɜɿɪɧɨɫɬɿ ௡ܲ ɜɿɞ ݊, ɭ ɜɢɩɚɞɤɭ ݌ <  ݍ
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ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ɍ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɟɧɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɦɟɬɨɞɿɜ 
ɚɤɬɢɜɧɨɝɨ ɡɚɯɢɫɬɭ ɿɧɮɨɪɦɚɰɿʀ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɨɪɦɚɥɿɡɦɭ «ɪɨɡɨɪɟɧɧɹ ɝɪɚɜɰɿɜ», ɡɧɚɣ-
ɞɟɧɿ ɨɰɿɧɤɢ ɞɥɹ ɩɚɪɚɦɟɬɪɿɜ ɫɢɫɬɟɦɢ ɡɚɯɢɫɬɭ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɟɜɧɭ ɣɨɝɨ ɧɚɞɿɣɧɿɫɬɶ. 
Ɉɬɪɢɦɚɧɿ ɧɚɫɬɭɩɧɿ ɪɟɡɭɥɶɬɚɬɢ: ɹɤɳɨ ɣɦɨɜɿɪɧɨɫɬɿ ɭɫɩɿɲɧɨʀ ɚɬɚɤɢ ɤɨɠɧɨʀ ɡ ɩɪɨɬɢɞɿɸɱɢɯ 
ɫɬɨɪɿɧ ɪɿɜɧɿ (݌ = ݍ = Ͳ,ͷ), ɬɨ ɩɟɪɟɜɚɝɢ ɫɬɨɪɿɧ ɩɨɜɧɿɫɬɸ ɜɢɡɧɚɱɚɸɬɶɫɹ ʀɯ ɬɟɯɧɿɱɧɨɸ ɨɫɧɚ-
ɳɟɧɿɫɬɸ; ɹɤɳɨ ݌ > -ɦɨɠɟ ɨɬɪɢɦɚɬɢ ɩɟɪɟɦɨɝɭ, ɧɚɜɿɬɶ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɩɪɨ ܣ ɬɨ ɫɬɨɪɨɧɚ ,ݍ
ɬɢɞɿɸɱɚ ɫɬɨɪɨɧɚ ɡɧɚɱɧɨ ɩɟɪɟɜɚɠɚє ɭ ɬɟɯɧɿɱɧɨɦɭ ɨɫɧɚɳɟɧɧɿ; ɹɤɳɨ ݌ <  ܣ ɬɨ ɫɬɨɪɨɧɚ ,ݍ
ɦɨɠɟ ɡɛɿɥɶɲɢɬɢ ɣɦɨɜɿɪɧɿɫɬɶ ɩɟɪɟɦɨɝɢ ɡɚ ɪɚɯɭɧɨɤ ɬɟɯɧɿɱɧɨɝɨ ɨɫɧɚɳɟɧɧɹ, ɚɥɟ ɜ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ʀʀ ɦɨɠɥɢɜɨɫɬɿ ɫɭɬɬєɜɨ ɨɛɦɟɠɟɧɿ. Ɋɨɡɝɥɹɧɭɬɚ ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶ ɞɨɩɭɫɤɚє ɩɨ-
ɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ, ɹɤɳɨ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɨɞɧɚ ɿɡ ɩɪɨɬɢɞɿɸɱɢɯ ɫɬɨɪɿɧ ɦɨɠɟ «ɧɚɜɱɚɬɢɫɹ» 
ɭ ɩɪɨɰɟɫɿ ɩɪɨɬɢɞɿʀ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɡɛɿɥɶɲɭɜɚɬɢ ɣɦɨɜɿɪɧɿɫɬɶ ɭɫɩɿɯɭ.  
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UDC 004.056 

Maryna Synenko, Yuliia Tkach 

MATHEMATICAL MODEL OF ACTIVE INFORMATION PROTECTION METHODS 

Urgency of the research. Rapid development of IT-technologies and intensive informing of all spheres of society leads to emer-

gence of new information threats, which is why information security is one of the most important tasks of the IT-industry. An important 

element in the process of developing new methods of information security is their testing through mathematical modeling. 

Target setting A promising area in the field of information security is the development of active security methods, which 

include, for example, pre-emptive strike, counterattack, misinformation. The construction of mathematical models of such 

methods is an important step in the development of the concept of active protection.  

Actual scientific researches and issues analysis. In modern studies, mathematical models of information security take a 

significant role, in particular, using Markov processes, which allow to solve a wide range of applied problems, namely, detec-

tion of cyberattacks, detection of invasion of computer systems. Mathematical models solve the problems of optimizing and 

improving the security of information systems. 

Uninvestigated parts of general matters defining. Currently, in the works of domestic and foreign scientists, insufficient 

attention is paid to the development of mathematical models of active information protection methods, which does not allow 

to fully demonstrate these methods effectiveness. 

The research objective.The purpose of the article is to develop and analyze a mathematical model of active methods of 

information systems protection. 

The statement of basic materials. Using the probable formalism of "player ruin", a mathematical model for the method 

of active protection of information was constructed and investigated. Based on the model built, recommendations for the value 

of model parameters were developed to provide security protection. 

Conclusions.The mathematical model of the active methods of information protection using the "player ruin" formalism 

is investigated, the estimates for the parameters of the security system providing its certain reliability are found. 

Keywords: probability; mathematical model; methods of active protection of information. 

Fig.: 3. Table: 1. References: 9. 
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