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ɸʥʥʦʪʘʮʠʷ.  ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʧʦ ʝʛʦ ʛʦʣʦʩʫ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʙʦʣʝʝ 40 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʶʪʩʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ, ʨʘʜʠʦ-ʨʘʟʚʝʜʢʝ, ʢʦʥʪʨ-ʨʘʟʚʝʜʢʝ, ʘʥʪʠʪʝʨʨʦʩʪʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʩʪʫʧʘ ʢ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʨʝʩʫʨʩʘʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʟʘʜʘʯʠ ʨʘʟʣʠʯʘʶʪ ʚʝʨʠʬʠʢʘʮʠʶ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʜʠʢʪʦʨʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʩʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠ ʪʨʝʙʫʝʪʩʷ ʣʠʙʦ ʧʦʜʪʚʝʨʜʠʪʴ ʝʛʦ ʠʣʠ ʦʪʢʘʟʘʪʴ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʠʢʪʦʨʘ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʜʠʢʪʦʨʦʚ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʝʧʩʪʨʘ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʦʛʠʙʘʶʱʝʡ ʩʧʝʢʪʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ, ʩ ʧʦʤʦʱʴʶ 

ʛʨʝʙʝʥʢʠ ʬʠʣʴʪʨʦʚ,  ʣʠʙʦ ʧʦ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʨʝʯʝʚʦʛʦ ʪʨʘʢʪʘ, ʥʘʡʜʝʥʥʦʡ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ 

ʧʨʝʜʩʢʘʟʘʥʠʷ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʢʝʧʩʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʠʭ ʧʝʨʚʳʝ ʠ ʚʪʦʨʳʝ ʨʘʟʥʦʩʪʠ ʧʦ 

ʚʨʝʤʝʥʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʝ, ʘ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʝʧʩʪʨʝ 

ʦʪʨʘʞʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʣʦʩʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠ  ʘʥʘʪʦʤʠʷ ʨʝʯʝʚʦʛʦ ʪʨʘʢʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʨʘʟʣʠʯʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʘʢʦʛʦ ʦʧʠʩʘʥʠʷ ʦʛʨʘʥʠʯʝʥʘ, ʠ ʧʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ 

ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʤʝʪʦʜʳ ʛʘʫʩʩʦʚʳʭ ʩʤʝʩʝʡ (GMM) ʠ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ 

(SVM). ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʩʢʨʳʪʳʝ ʄʘʨʢʦʚʩʢʠʝ ʤʦʜʝʣʠ (HMM). 

 ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʚʚʝʜʝʥ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʦʡ ʦʰʠʙʢʠ 

(EER), ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʰʠʙʢʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʧʫʩʢʘ ʩʘʤʦʟʚʘʥʮʘ ʠ ʦʪʢʘʟʘ 

ʟʘʢʦʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʙʘʟʝ ʜʘʥʥʳʭ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʤʦʛʦ 

ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʉʐɸ (NIST), ʵʪʘ ʦʰʠʙʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 3 ï 5%, 

ʪʘʢ ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʦʰʠʙʢʘ ʨʘʚʥʘ ʫʜʚʦʝʥʥʦʡ ʚʝʣʠʯʠʥʝ, ʪ.ʝ. 6 ï 10%. 

 

ɺʚʝʜʝʥʠʝ 

 ʅʘʩʪʦʷʱʠʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʜʠʢʪʦʨʦʚ ʟʘ ʧʦʩʣʝʜʥʶʶ ʜʝʢʘʜʫ. ɹʦʣʝʝ ʨʘʥʥʠʝ ʨʝʟʫʣʴʪʘʪʳ  ʦʙʦʙʱʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʷʭ [88, 169, 213], ʘ 

ʪʘʢʞʝ ʚ ʦʙʟʦʨʘʭ (9, 18, 28, 56, 105, 141, 170, 190]. ɿʥʘʢʦʤʩʪʚʦ ʩ ʧʨʝʜʳʩʪʦʨʠʝʡ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʩʪʦʣʴʢʦ ʜʣʷ ʵʨʫʜʠʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʩʢʦʣʴʢʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʫʞʝ ʙʳʣʦ 

ʩʜʝʣʘʥʦ, ʢʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʪʫʧʠʢʦʚʳʤʠ, ʘ ʢʘʢʠʝ ï ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʦʟʥʘʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʦʙʝʱʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʦʙʤʘʥʫʪʳʭ 

ʥʘʜʝʞʜ ʧʦʪʝʨʠ ʜʨʘʛʦʮʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʫʜʫʪ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʧʦʚʪʦʨʝʥʠʷ ʫʞʝ ʠʟʚʝʩʪʥʳʭ (ʥʝʢʦʪʦʨʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ) 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʳʜʘʶʪ ʟʘ ʧʠʦʥʝʨʩʢʠʝ ʦʪʢʨʦʚʝʥʠʷ. ʇʦʵʪʦʤʫ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʯʠʩʣʦ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʠʩʯʠʩʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʩʦʪʥʷʤʠ, ʘ ʚʨʝʤʷ ʜʣʷ ʧʦʠʩʢʘ 

ʠʩʪʦʯʥʠʢʦʚ ʦʛʨʘʥʠʯʝʥʦ, ʜʘ ʠ ʩʘʤʠ ʠʩʪʦʯʥʠʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ ʠʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʪʘʢʠʭ ʠʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʟʘʧʦʜʦʟʨʠʪʴ ʚ ʠʥʪʝʨʝʩʝ ʢ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. ɺʝʨʦʷʪʥʦ, 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʦʙʟʦʨ ʚʥʦʩʠʪ ʥʝ ʤʝʥʴʰʠʡ ʚʢʣʘʜ, ʯʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʨʠʪʠʯʝʩʢʠ ʧʦʚʣʠʷʚʰʝʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ. 

 ʀʩʪʦʨʠʯʝʩʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʥʘʯʠʥʘʣʦʩʴ ʚ ʠʥʪʝʨʝʩʘʭ 

ʶʨʠʩʧʨʫʜʝʥʮʠʠ, ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ ʠ ʢʦʥʪʨ-ʨʘʟʚʝʜʢʠ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʧʨʦʙʣʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ 

ʘʥʘʣʦʛʠʯʥʘʷ ʧʨʦʙʣʝʤʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ, ʯʝʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʠʟʚʝʩʪʥʘʷ ʨʘʙʦʪʘ 



2  ʉʆʈʆʂʀʅ, ɺʔʖɻʀʅ, ʊɸʅɸʅʓʂʀʅ 
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[102], ʢʦʪʦʨʘʷ ʚʚʝʣʘ ʚ ʦʙʨʘʱʝʥʠʝ ʚʚʦʜʷʱʠʡ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʪʝʨʤʠʥ "ʦʪʧʝʯʘʪʢʠ ʛʦʣʦʩʘ" (voice prints). 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʣʦ ʢʦʥʪʫʨʥʳʝ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʫʨʦʚʥʷ ʵʥʝʨʛʠʠ ʥʘ ʩʦʥʦʛʨʘʤʤʘʭ, 

ʚʳʟʳʚʘʶʱʠʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʘʧʠʣʣʷʨʥʳʤʠ ʫʟʦʨʘʤʠ ʧʘʣʴʮʝʚ. ɼʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʫʟʦʨʳ ʢʦʥʪʫʨʥʳʭ ʣʠʥʠʡ ʧʦʜʚʝʨʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʘʤ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠ ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ. 

 ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 

ʜʠʢʪʦʨʘ, ʧʦʤʠʤʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʦʷʚʣʷʶʱʠʝʩʷ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʩʦʦʙʱʝʥʠʷ ʦ ʬʝʥʦʤʝʥʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʠʩʪʝʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʨʝʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʟʢʠʭ ʦʙʣʘʩʪʝʡ, ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤʠ ʛʦʜʦʚʳʤʠ ʦʪʯʝʪʘʤʠ  Gartner Group, ʢʦʥʩʪʘʪʠʨʫʶʱʠʭ, ʯʪʦ ʣʠʰʴ ʦʢʦʣʦ 

1% ʧʨʦʮʝʥʪʘ ʦʙʲʝʤʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ.  

 ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ 

ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʫʝʤʳʝ ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʉʐɸ (NIST), ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʜʠʢʪʦʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʱʝ ʜʘʣʝʢʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʜʝʣ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

 ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʜʠʢʪʦʨʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʚʝʨʠʬʠʢʘʮʠʶ. 

ʇʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʝʜʲʷʚʣʷʝʪ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʩʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠ ʩʠʩʪʝʤʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʣʞʥʘ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʪʚʝʨʛʥʫʪʴ ʵʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʠ ʩʪʘʨʘʝʪʩʷ ʥʝ ʚʥʦʩʠʪʴ ʚ 

ʨʝʯʝʚʦʡ ʧʘʨʦʣʴ ʚʘʨʠʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʥʘ ʝʛʦ ʛʦʣʦʩ. 

  ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ  ʜʠʢʪʦʨ ʥʝ ʫʢʘʟʳʚʘʝʪ ʩʚʦʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʠ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʜʦʣʞʥʘ ʫʩʪʘʥʦʚʠʪʴ, ʧʨʠʥʘʜʣʝʞʠʪ ʣʠ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʛʦʣʦʩʫ ʦʜʥʦʛʦ ʠʟ ʜʠʢʪʦʨʦʚ, ʧʨʦʰʝʜʰʠʭ 

ʦʙʫʯʝʥʠʝ. ɺʘʞʥʳʡ ʩʣʫʯʘʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʧʨʠʥʘʜʣʝʞʘʪ ʣʠ ʜʚʘ ʨʝʯʝʚʳʭ 

ʩʠʛʥʘʣʘ ʛʦʣʦʩʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʠʢʪʦʨʘ. ʕʪʠ ʜʚʘ ʚʠʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʫʩʣʦʚʠʷʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ: 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩ ʦʙʫʯʝʥʠʝʤ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʙʝʟ ʦʙʫʯʝʥʠʷ. ʕʪʠ ʚʠʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʛʫʪ 

ʧʝʨʝʩʝʢʘʪʴʩʷ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʙʘʟʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʯʝʚʳʭ 

ʩʠʛʥʘʣʦʚ ʮʝʣʝʚʦʛʦ ʜʠʢʪʦʨʘ. 

 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ. ʇʦʜʨʦʙʥʝʝ ʫʩʣʦʚʠʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʠʞʝ. 

 

ʂʨʠʤʠʥʘʣʠʩʪʠʢʘ ʠ  ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʣʠ ʛʦʣʦʩ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ ʟʘʧʠʩʷʤ ʨʝʯʠ ʚ 

ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘʣʘʭ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʣʝʬʦʥʥʳʭ ʟʚʦʥʢʦʚ ʚ ʩʣʫʯʘʝ ʣʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʥʘʨʢʦ-

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʤʦʛʘʪʝʣʴʩʪʚʘ ʠʣʠ ʩʝʢʩʫʘʣʴʥʳʭ ʜʦʤʦʛʘʪʝʣʴʩʪʚ. ʇʨʠ ʵʪʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʨʠʬʠʢʘʮʠʠ, 

ʧʨʝʜʤʝʪʦʤ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ ʣʠʰʴ ʟʘʧʠʩʠ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʩʨʘʚʥʝʥʠʶ, ʣʠʙʦ ʚʥʦʚʴ 

ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʧʠʩʠ ʨʝʯʠ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʦʜʦʟʨʝʚʘʝʤʳʡ ʦʙʳʯʥʦ ʥʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠ ʝʛʦ ʨʝʯʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʥʘʪʝʣʴʥʦ ʠʩʢʘʞʝʥʘ. ʂ ʪʦʤʫ ʞʝ, 

ʫʩʣʦʚʠʷ ʪʘʢʦʡ ʟʘʧʠʩʠ, ʚʳʧʦʣʥʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ, ʚ ʪʠʭʦʡ ʢʦʤʥʘʪʝ ʜʣʷ ʜʦʧʨʦʩʦʚ, ʤʦʛʫʪ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʣʝʞʘʱʠʝ ʩʨʘʚʥʝʥʠʶ ʨʝʯʝʚʳʝ ʩʠʛʥʘʣʳ ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʠ 

ʧʝʨʝʜʘʥʳ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʘ ʟʘʧʠʩʘʥʥʳʝ ʬʨʘʟʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ɺ ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ 

ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ ʤʦʛʫʪ ʧʦʧʨʦʩʠʪʴ ʧʨʦʯʠʪʘʪʴ ʪʝʢʩʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʦʡ 

ʨʝʯʠ, ʥʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʵʪʦʪ ʧʨʠʝʤ ʥʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʝʥ. 

  ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʜʥʦʟʥʘʯʥʳʡ 

ʦʪʚʝʪ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʨʦ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʉʐɸ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ 

ʧʨʠʝʤʣʝʤʦ ʪʦʣʴʢʦ ʦʜʥʦʟʥʘʯʥʦʝ ʨʝʰʝʥʠʝ ï "ʩʦʚʧʘʜʘʝʪ/ʥʝ ʩʦʚʧʘʜʘʝʪ", ʠ ʥʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʠʢʘʢʠʝ ʦʮʝʥʢʠ ʪʠʧʘ "ʚʦʟʤʦʞʥʦ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʙʳʪʴ" [192]. ʅʦ ʜʘʞʝ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʧʝʯʘʪʢʦʚ 

ʧʘʣʴʮʝʚ ʪʘʢʘʷ ʧʦʟʠʮʠʷ ʤʘʣʦ ʦʙʦʩʥʦʚʘʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʦʪʧʝʯʘʪʢʦʚ 

ʧʘʣɹʮʝʚ ʧʦʨʷʜʢʘ  
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, ʭʦʪʷ ʥʘ ʵʪʦʪ ʩʯʝʪ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʦʧʦʟʥʘʥʠʷ ʛʦʨʘʟʜʦ 

ʚʳʰʝ ï ʦʢʦʣʦ 2% ʜʣʷ 4 ʧʘʣʴʮʝʚ (Fingerprint Verification Competition, 2004). ʅʝ ʩʣʫʯʘʡʥʦ ʧʨʠ 

ʚʝʨʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʚ ʚʘʞʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʶʪʩʷ ʦʪʧʝʯʘʪʢʠ ʚʩʝʭ ʜʝʩʷʪʠ ʧʘʣʴʮʝʚ. ʈʝʰʝʥʠʝ ʦʙ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʦʪʧʝʯʘʪʢʫ ʚʦʦʙʱʝ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʰʠʙʢʠ.  

ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʦʣʦʩʘ ʚ ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ 

ʦʙʩʫʞʜʘʣʠʩʴ ʚ [21, 22, 34, 39, 56, 60]. ʆʙʱʝʝ ʤʥʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʛʦʣʦʩʫ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ ʠ ʛʝʥʝʪʠʢʝ, ʛʜʝ ʚʘʨʠʘʮʠʠ ʦʯʝʥʴ ʤʘʣʳ, ʠ ʥʝʪ ʘʙʩʦʣʶʪʥʦ ʥʘʜʝʞʥʦʛʦ 

ʤʝʪʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʧʨʠʥʘʜʣʝʞʘʪ ʣʠ ʨʝʯʝʚʳʝ ʩʠʛʥʘʣʳ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʯʝʣʦʚʝʢʫ. ɺ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʠʢʪʦʨʘ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʩ 

ʫʢʘʟʘʥʠʝʤ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʪʦʛʦ, ʯʪʦ ʜʚʘ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʘ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʯʝʣʦʚʝʢʫ. ɺ 

ʫʩʣʦʚʠʷʭ ʪʝʣʝʬʦʥʥʦʛʦ ʢʘʥʘʣʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʜʘʞʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʣʘ  ʠʣʠ ʚʦʟʨʘʩʪʘ. ɺ ʩʠʣʫ ʤʘʣʦʡ 

ʚʳʙʦʨʢʠ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʦʮʝʥʢʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʚʫʭ 

ʟʘʧʠʩʝʡ ʨʝʯʠ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʜʠʢʪʦʨʫ ʩʪʦʣʴ ʚʝʣʠʢ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦʝ ʨʝʰʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʪʝʩʪ ʩ ʧʘʨʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 5 ʩ ʧʦʢʘʟʘʣ 53% 

ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʦʥʝʪʠʩʪʘʤʠ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʨʘʟʨʝʰʝʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʠ 46% - ʥʝ ʬʦʥʝʪʠʩʪʘʤʠ. ɺ ʜʨʫʛʠʭ ʪʝʩʪʘʭ ʜʠʘʧʘʟʦʥ ʩʦʩʪʘʚʣʷʣ 38 -76%  

[21]. ʕʪʠ ʦʮʝʥʢʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʤʥʝʥʠʝʤ, ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʌʨʘʥʮʠʠ 

ʵʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʟʘʧʠʩʝʡ ʨʝʯʠ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ʕʪʦ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʘʢʪʠʢʝ ʫʛʦʣʦʚʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʠʟʫʘʣʴʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʭʦʞʠʭ ʣʠʮ, ʪʦʛʜʘ ʢʘʢ 

ʨʝʰʝʥʠʝ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʛʦʣʦʩʦʚ, ʦʩʥʦʚʘʥʥʦʝ ʪʦʣʴʢʦ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʝʨʝʭʚʘʯʝʥʥʳʭ ʟʘʧʠʩʝʡ ʨʝʯʝʚʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʛʦʣʦʩʘ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ, ʙʝʟ ʩʨʘʚʥʝʥʠʷ ʩ ʛʦʣʦʩʘʤʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʜʠʢʪʦʨʦʚ, ʩʦʜʝʨʞʠʪ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʰʠʙʢʠ. ʕʪʦʪ ʨʠʩʢ ʤʦʞʝʪ ʥʝ ʦʩʪʘʥʦʚʠʪʴ ʦʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚ ʢʥʠʛʝ ɸ.ʀ.ʉʦʣʞʝʥʠʮʳʥʘ "ɺ ʢʨʫʛʝ ʧʝʨʚʦʤ", ʥʦ ʦʙʷʟʘʥʥʦʩʪʴ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʢʘʪʝʛʦʨʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 

 

ʈʘʜʠʦ-ʨʘʟʚʝʜʢʘ, ʢʦʥʪʨ-ʨʘʟʚʝʜʢʘ, ʘʥʪʠʪʝʨʨʦʩʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

 ɺ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʜʠʢʪʦʨʘ ʥʝ ʥʦʩʠʪ ʶʨʠʜʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ 

ʦ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʛʦʣʦʩʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ, ʠ ʩʘʤʦ ʧʦ 

ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʜʚʫʟʥʘʯʥʳʤ. ɺ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘʜʘʯʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʦʣʦʩʦʚ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ, ʩʚʷʟʘʥʥʫʶ ʠʩʢʘʞʝʥʠʷʤʠ ʠ ʧʦʤʝʭʘʤʠ ʚ 

ʢʘʥʘʣʘʭ ʩʚʷʟʠ. ʇʦʩʢʦʣʴʢʫ ʬʦʥʝʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʦʙʳʯʥʦ 

ʨʘʟʣʠʯʥʦ, ʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʠʢʪʦʨʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʪʝʢʩʪʘ. 

 ʂʦʥʝʯʥʦ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʦʣʦʩʦʚ ʩʦʜʝʨʞʠʪ ʥʝʛʘʪʠʚʥʳʡ 

ʘʩʧʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷʤʠ ʚʠʜʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʠʣʠ ʥʘʜʟʦʨ ʟʘ 

ʦʧʧʦʟʠʮʠʝʡ ʧʨʘʚʷʱʝʛʦ ʨʝʞʠʤʘ.  

 

ɹʝʟʦʧʘʩʥʦʩʪʴ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʠ ʯʘʩʪʥʳʝ ʣʠʮʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʙʤʘʥ ʠ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʥʦʩʷʪ ʫʱʝʨʙ ʦʢʦʣʦ 6% ʛʦʜʦʚʦʡ ʧʨʠʙʳʣʠ, 

ʩʦʩʪʘʚʣʷʷ, ʚ ʩʨʝʜʥʝʤ, ʦʢʦʣʦ $100.000 ʥʘ ʢʘʞʜʳʡ ʩʣʫʯʘʡ (ʚ 14.6% ʩʣʫʯʘʝʚ ʧʦʪʝʨʠ ʧʨʝʚʳʩʠʣʠ 

$1.000.000) (Association of Certified Fraud Examiners, 2004). ɺ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ ʧʦʪʝʨʠ ʦʪ 

ʟʣʦʥʘʤʝʨʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʦʛʨʦʤʥʳʭ ʚʝʣʠʯʠʥ. 

ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ, ʢʦʥʪʨʘʢʪʘʭ ʠ ʧʣʘʥʘʭ ʯʨʝʚʘʪ ʥʝ ʪʦʣʴʢʦ ʧʦʪʝʨʷʤʠ, ʥʦ ʠ ʧʦʣʥʳʤ ʙʘʥʢʨʦʪʩʪʚʦʤ. 

ʇʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʪʝʣʝʬʦʥʫ ʧʘʨʘʤʝʪʨʳ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ ʚ 12% ʩʣʫʯʘʝʚ ʧʦʜʩʣʫʰʠʚʘʶʪʩʷ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʨʦʚʩʪʚʦʤ ʜʝʥʝʛ ʩ ʢʘʨʪʳ (American Bankers Association). ɸʥʘʣʦʛʠʯʥʦ, ʧʘʨʘʤʝʪʨʳ 

ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ ʧʝʨʝʭʚʘʪʳʚʘʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʠʣʠ ʚ ʙʘʥʢʦʤʘʪʘʭ. ʋʢʨʘʜʝʥʥʳʝ 

ʩʫʤʤʳ ʠʩʯʠʩʣʷʶʪʩʷ ʩʦʪʥʷʤʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʝ ʧʨʘʚʦ ʥʘ 

ʨʘʩʧʦʨʷʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʚ 

ʧʦʤʝʱʝʥʠʝ, ʩʝʡʬ ʠ ʪ.ʜ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʪʘʢʦʛʦ ʧʨʘʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʦʢʫʤʝʥʪʦʚ 




