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ʀʅʊɽʈɺɸʃ ׳ʀʉʆɹʃɸʐʃɸʈʅʀ ʊɸʐʂʀʃ פʀʃʀʐ ɺɸ ɼɸʉʊʋʈʀʁ 

ʊɸʒʄʀʅʆʊ ʀʐʃɸɹ ʏʀפʀʐ ʄʋɸʄʄʆʃɸʈʀ ʊɸ׳ʃʀʃʀ 

ʀʙʨʘʛʠʤʦʚ ɸʣʠʤʞʦʥ ɸʨʪʠʢʙʘʝʚʠʯ 
ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʮʝʥʪʠ, ʬ.-ʤ.ʬ.ʥ.ɶʟʙʝʢʠʩʪʦʥ 

ʍʘʤʨʦʝʚʘ ɼʠʣʘʬʨ˄ʟ ʅʘʤʦʟʦʚʥʘ 
ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʢʪʦʨʘʥʪʠ, ɶʟʙʝʢʠʩʪʦʥ 

ɸʤʦʥʦʚ ɼʦʩʪʦʥ ɶʪʢʠʨʦʚʠʯ 
ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ñʊʘʲʣʠʤʜʘ ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠò 

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ 2-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʠ, ɶʟʙʝʢʠʩʪʦʥ 

ʊʫʨʘʧʦʚʘ ɸʟʠʟʘ 
ɶʟʙʝʢʠʩʪʦʥ ʄʠʣʣʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠ ñɸʤʘʣʠʡ ʤʘʪʝʤʘʪʠʢʘ ʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣ 

ʪʠʟʠʤʣʘʨò ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ 2-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʠ, ɶʟʙʝʢʠʩʪʦʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘץʦʣʘʜʘ ʠʥʪʝʨʚʘʣ ʘʣʛʦʨʠʪʤʣʘʨ ʫʯʫʥ ״ʠʩʦʙʣʘʰ 

ʜʘʩʪʫʨʣʘʨʠʥʠ ʷʨʘʪʠʰ ʤʫʘʤʤʦʣʘʨʠ ʪʘʜץʠץ ץʠʣʠʥʛʘʥ. ɹʫʥʜʘ ʠʥʪʝʨʚʘʣ 

 ʘʜʘ ʤʘʚʞʫʜ״ʘʪʣʘʨʠ, ʩʦ״ʠʣʠʰʥʠʥʛ ˄ʟʠʛʘ ʭʦʩ ʞʠץ ʠʩʦʙʣʘʰʣʘʨʥʠ ʪʘʰʢʠʣ״

ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠ ʘʩʦʩʘʥ ʠʢʢʠʪʘ ʡ˄ʥʘʣʠʰʜʘ, ʷʲʥʠ 

ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ ʷʨʘʪʠʣʛʘʥ ʤʘʭʩʫʩ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠ ʚʘ ʤʘʚʞʫʜ 

ʜʘʩʪʫʨʣʘʰ ʤʫ״ʠʪʣʘʨʠ ʫʯʫʥ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʣʘʨ ʷʨʘʪʠʰ ʩʦ״ʘʩʠʜʘ 

˄ʨʛʘʥʠʣʜʠ. ʐʫʥʠʥʛʜʝʢ, ʯʠʟʠץʣʠ ʠʥʪʝʨʚʘʣ ʪʝʥʛʣʘʤʘʣʘʨ ʩʠʩʪʝʤʘʣʘʨʠʥʠʥʛ 

ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʝʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠʥʠ 3D ״ʘʤʜʘ 2D ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ ʜʘʩʪʫʨʠʡ 

ʪʘʲʤʠʥʦʪʠ ʠʤʢʦʥʠʷʪʣʘʨʠ ʘʥʠץ ʤʠʩʦʣʣʘʨʜʘ ʢ˄ʨʩʘʪʠʙ ʙʝʨʠʣʜʠ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʠ ʵʪʦʤ ʠʟʫʯʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʚʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩʧʝʮʠʘʣʴʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʠʥʪʝʨʚʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ 

ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜ. ʊʘʢʞʝ, ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 3D ʠ 2D ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʦʧʫʩʢʦʚʳʭ ʤʥʦʞʝʩʪʚ 

ʨʝʰʝʥʠʡ ʠʥʪʝʨʚʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. 
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Annotation. The article examines the problems of creating computational 

programs for interval algorithms. At the same time, the features of the organization 

of interval calculations, the possibilities of existing software products created in 

the field of interval analysis were studied, mainly in two directions: special 

programming languages developed for interval calculations and interval libraries 

for existing software environments. Also, the possibilities of software products for 

3D and 2D visualization of tolerance sets of solutions of interval linear systems of 

equations in specific examples are shown. 

ʊʘʷʥʯ ʩ˄ʟʣʘʨ: ʠʥʪʝʨʚʘʣ ʘʣʛʦʨʠʪʤʣʘʨ, ʠʥʪʝʨʚʘʣ ʪʠʧ, ʷʭʪʠʣʘʰ ʭʘʪʦʣʠʛʠ, 

ʝʯʠʤ ʪ˄ʧʣʘʤ, ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘ, ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘ, ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʚʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʠʥʪʝʨʚʘʣʴʥʳʡ ʪʠʧ, ʦʰʠʙʢʠ 

ʦʢʨʫʛʣʝʥʠʡ, ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠʥʪʝʨʚʘʣʴʥʘʷ ʘʨʠʬʤʝʪʠʢʘ, ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ, ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

Key words: interval algorithms, interval type, rounding errors, solution set, 

interval arithmetic, interval library, programming languages. 

ʂʠʨʠʰ. ʄʘʲʣʫʤʢʠ, ʢ˄ʧ ״ʦʣʣʘʨʜʘ ʨʝʘʣ ʪʘʙʠʠʡ ʞʘʨʘʸʥʣʘʨʥʠ ʤʘʪʝʤʘʪʠʢ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰʜʘ ״ʠʩʦʙʛʘ ʦʣʠʥʘʜʠʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʥʠʥʛ ץʠʡʤʘʪʣʘʨʠ 

ʜʝʪʝʨʤʠʥʘʣʣʘʥʤʘʛʘʥ ʭʫʩʫʩʠʷʪʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠʥʠ ʢʫʟʘʪʘʤʠʟ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ 

ʙʫʥʜʘʡ ʤʘʩʘʣʘʣʘʨʥʠ ʝʯʠʰʜʘ ʵ״ʪʠʤʦʣʣʘʨ ʥʘʟʘʨʠʷʩʠ ʚʘ ʩʪʘʪʠʩʪʠʢ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰ, ʥʦʨʘʚʰʘʥ ʪ˄ʧʣʘʤʣʘʨ ʥʘʟʘʨʠʷʩʠ ʚʘ ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟ 

ʫʩʫʣʣʘʨʠ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʠʙ ʢʝʣʠʥʤʦץʜʘ. ɸʡʥʠץʩʘ, ץʠʡʤʘʪʣʘʨʠ ʤʘʲʣʫʤ 

ʘʤʧʣʠʪʫʜʘʜʘ ʪʝʙʨʘʥʠʙ ʪʫʨʫʚʯʠ ʢʘʪʪʘʣʠʢʣʘʨʥʠ ʠʥʪʝʨʚʘʣ ʫʩʫʣʣʘʨ ʘʩʦʩʠʜʘ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʢʘʬʦʣʘʪʣʠ ʝʯʠʤʣʘʨ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ.  

ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʠʣʤʠʡ ʡ˄ʥʘʣʠʰ ʩʠʬʘʪʠʜʘ ʘʞʨʘʣʠʙ ʯʠץץʘʥʠʛʘ ʢ˄ʧ ʚʘץʪ 

ʙ˄ ʣʤʘʛʘʥ ʙ˄ʣʩʘʜʘ, ʞʫʜʘ ʢ˄ʧʣʘʙ ʘʤʘʣʠʡ ʤʘʩʘʣʘʣʘʨʥʠ ʝʯʠʰʜʘ ˄ʟ ʪʘʜʙʠץʠʥʠ 

ʪʦʧʜʠ. ʄʘʩʘʣʘʥ, [1] ʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠʛʘ ʢ˄ʨʘ ״ʦʟʠʨʛʠ 

ʢʫʥʛʘʯʘ ʢʚʘʥʪ ʬʠʟʠʢʘʩʠ, ʤʝʭʘʥʠʢʘ ʤʘʩʘʣʘʣʘʨʠ, ʜʠʥʘʤʠʢ ʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢ 

ʪʠʟʠʤʣʘʨʥʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰʜʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘ, ʛʠʜʨʦʣʦʛʠʢ ʚʘ ʛʝʦʬʠʟʠʢ 
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ʪʦʤʦʛʨʘʬʠʷ, ʢʦʤʧʴʶʪʝʨ ʛʨʘʬʠʢʘʩʠ ʚʘ ʙʦʰץʘ ʢ˄ʧʣʘʙ ʩʦ״ʘʣʘʨʜʘ ʢʘʬʦʣʘʪʣʠ 

ʝʯʠʤʣʘʨʥʠ ʦʣʠʰʜʘ ʬʦʡʜʘʣʘʥʠʙ ʢʝʣʠʥʤʦץʜʘ. 

ʋ ʜʘʩʪʣʘʙ ʵʣʝʢʪʨʦʥ ״ʠʩʦʙʣʘʰ ʤʘʰʠʥʘʣʘʨʠ (ʕ׳ʄ)ʜʘ ״ʠʩʦʙʣʘʰ 

ʞʘʨʘʸʥʠʥʠ, ʷʲʥʠ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠʥʠ ʘʚʪʦʤʘʪʠʢ ʥʘʟʦʨʘʪ ץʠʣʫʚʯʠ ʚʦʩʠʪʘ 

ʩʠʬʘʪʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʛʘʥ ʙ˄ʣʩʘ, ʢʝʡʠʥʛʠ ʧʘʡʪʣʘʨʜʘ ʘʥʠץʤʘʩʣʠʢʣʘʨʥʠ ״ʠʩʦʙʛʘ 

ʦʣʫʚʯʠ, ʪʦʧʠʣʛʘʥ ʪʘץʨʠʙʠʡ ʝʯʠʤʣʘʨʥʠʥʛ ʘʥʠץ ʝʯʠʤʣʘʨʛʘ ץʘʥʯʘʣʠʢ 

ʷץʠʥʣʠʛʠʥʠʥʛ ʢʘʬʦʣʘʪʣʠ ʙʘ״ʦʣʘʨʠʥʠ ʦʣʠʰ ʢʘʙʠ ץʘʪʲʠʡ ʤʘʪʝʤʘʪʠʢ 

ʪʘʲʤʠʥʦʪʛʘ ʵʛʘ. 

ʄʘʲʣʫʤʢʠ, ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟʜʘ ʠʥʪʝʨʚʘʣ [ ]{ }, ,a b x x a x b= Í ¢ ¢ 

ʤʫʩʪʘץʠʣ ʙʫʪʫʥ ʦʙʲʝʢʪ ʩʠʬʘʪʠʜʘ ץʘʨʘʣʘʜʠ ʚʘ ʕ׳ʄʜʘ ״ʠʩʦʙʣʘʰʣʘʨʥʠ 

ʙʘʞʘʨʠʰ ʞʘʨʘʸʥʠʜʘ ʪʘʙʠʠʡʢʠ, ʘʣʦ״ʠʜʘ ʪʠʧ ʩʠʬʘʪʠʜʘ ʢʠʨʠʪʠʣʘʜʠ (ʤʘʩʘʣʘʥ, 

INTERVAL), ʷʲʥʠ ʩʪʘʥʜʘʨʪ ʪʠʧʣʘʨ ״ʠʩʦʙʣʘʥʛʘʥ REAL ʸʢʠ INTEGER 

ʪʠʧʣʘʨʠʛʘ ʘʥʘʣʦʛ ʪʠʧ ״ʦʩʠʣ ץʠʣʠʥʘʜʠ. ʉʦ״ʘ ʦʣʠʤʣʘʨʠʥʠʥʛ ʬʦʨʤʘʣ ʙ˄ʣʤʘʛʘʥ 

ʢʝʣʠʰʫʚʠʛʘ ʘʩʦʩʘʥ, ʠʥʪʝʨʚʘʣ ʢʘʪʪʘʣʠʢʣʘʨ ʘʜʘʙʠʸʪʣʘʨʜʘ ץʘʣʠʥ (ʨʫʩʯʘ 

çʞʠʨʥʳʡè ʸʢʠ ʠʥʛʣʠʟʯʘ ñBoldò) ʰʨʠʬʪʣʘʨʜʘ ʸʟʠʣʘʜʠ, ʙʦʰץʘ ʪʠʧʣʠ 

ʢʘʪʪʘʣʠʢʣʘʨʥʠ ʸʟʠʰʜʘ ʵʩʘ ʘʣʦ״ʠʜʘ ʘʞʨʘʪʠʣʤʘʡʜʠ [2]. ʐʫʥʠʥʛʜʝʢ, ʠʥʪʝʨʚʘʣ 

ʩʦʥʜʘʥ ʠʙʦʨʘʪ ʝʯʠʤ ñʀʥʪʝʨʚʘʣ ʝʯʠʤò, ״ʘץʠץʠʡ ʩʦʥʜʘʥ ʠʙʦʨʘʪ ʝʯʠʤʣʘʨ 

ñʅʫץʪʘʣʠ ʝʯʠʤò (ʨʫʩʯʘʩʠʛʘ ñʪʦʯʝʯʥʦʝ ʨʝʰʝʥʠʝò) ʪʝʨʤʠʥʣʘʨʠ ʠʰʣʘʪʠʣʘʜʠ.  

ʀʥʪʝʨʚʘʣ ʪʠʧʣʠ ʢʘʪʪʘʣʠʢʣʘʨ ʫʩʪʠʜʘ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨ 

 :ʦʠʜʘʣʘʨʛʘ ʙ˄ʡʩʫʥʘʜʠץ ʫʡʠʜʘʛʠץ

, , ,a a b b a b a bè ø è ø è ø+ = + = + +
ê ú ê ú ê ú

a b , (1) 

, , ,a a b b a b a bè ø è ø è ø- = - = - -
ê ú ê ú ê ú

a b , (2) 

, ,

min{ , , , },max{ , , , } ,

a a b b

a b a b a b a b a b a b a b a b

è ø è øÖ = * =ê ú ê ú

è ø= Ö Ö Ö Ö Ö Ö Ö Öê ú

a b
 (3) 

/ , / , , 1/ ,1/a a b b a a b bè ø è ø è ø è ø= = Öê ú ê ú ê ú ê úa b , ʙʫ ״ʦʣʜʘ 0Îb .  (4) 
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ɹʠʣʘʤʠʟʢʠ, ʕ׳ʄʜʘ ʪʘʩʚʠʨʣʘʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ, ʬʠʢʩʠʨʣʘʥʛʘʥ 

ʘʥʠץʣʠʢʜʘʛʠ ʠʭʪʠʸʨʠʡ REAL ʪʠʧʣʠ ʤʘʰʠʥʘ ʩʦʥʣʘʨʠ ʪ˄ʧʣʘʤʠ, ʤʘʪʝʤʘʪʠʢʘʜʘ 

˄ʨʛʘʥʠʣʘʜʠʛʘʥ ״ʘץʠץʠʡ ʩʦʥʣʘʨ ʪ˄ʧʣʘʤʠ  ʙʠʣʘʥ ʤʦʩ ʢʝʣʤʘʡʜʠ. ʐʫ ʩʘʙʘʙʣʠ, 

ʘʨʠʬʤʝʪʠʢ (ʤʘʥʪʠץʠʡ) ʘʤʘʣʣʘʨʥʠ ʕ׳ʄʜʘ ʙʘʞʘʨʛʘʥʜʘ ʢ˄ʧ ״ʦʣʣʘʨʜʘ ʘʤʘʣʣʘʨ 

ʥʘʪʠʞʘʣʘʨʠʥʠ ʤʘʰʠʥʘʜʘ ʪʘʩʚʠʨʣʘʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʩʦʥʣʘʨʛʘ ʘʣʤʘʰʪʠʨʠʰ 

ʟʘʨʫʨʘʪʠ ʧʘʡʜʦ ʙ˄ʣʘʜʠ. ɸʡʥʘʥ ʰʫ ״ʦʣʘʪʜʘ ʕ׳ʄʜʘ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠ ʶʟʘʛʘ 

ʢʝʣʘʜʠ. ɿʘʤʦʥʘʚʠʡ ʢʦʤʧʴʶʪʝʨʣʘʨʜʘ ʷʭʣʠʪʣʘʰ ʦʜʘʪʜʘ ʢʦʤʧʴʶʪʝʨʜʘ 

ʪʘʩʚʠʨʣʘʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʵʥʛ ʷץʠʥ ʩʦʥʛʘ ʘʣʤʘʰʪʠʨʠʰ ʦʨץʘʣʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʘʜʠ, ʘʤʤʦ ʘʛʘʨ ʢʝʨʘʢ ʙ˄ʣʩʘ, ʙʫ ʷʭʣʠʪʣʘʰ ʫʩʫʣʠ ״ʠʩʦʙʣʘʰ ʪʠʟʠʤʠ 

ʙʫʡʨʫץʣʘʨʠ ʚʘ ʩʦʟʣʘʤʘʣʘʨʠ ʸʨʜʘʤʠʜʘ ˄ʟʛʘʨʪʠʨʠʣʠʰʠ ʤʫʤʢʠʥ. ɹʫʥʜʘ 

 ʫʡʠʜʘʛʠ ʩʘʚʦʣ ʧʘʡʜʦ ʙ˄ʣʘʜʠ: ɸʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨ ʥʘʪʠʞʘʣʘʨʠʥʠץ

ʠʥʪʝʨʚʘʣʣʘʨ ʯʝʛʘʨʘʣʘʨʠ ʙʠʣʘʥ ץʘʥʜʘʡ ʷʭʣʠʪʣʘʰ ʤʫʤʢʠʥ?  

ɹʠʨʠʥʯʠ ʥʘʚʙʘʪʜʘ, ʙʫ ʝʯʠʣʘʸʪʛʘʥ ʤʘʩʘʣʘʥʠʥʛ ʭʘʨʘʢʪʝʨʠʛʘ ʚʘ ʫʥʠʥʛ 

ʝʯʠʤʣʘʨʠʛʘ ץ˄ʡʠʣʛʘʥ ʪʘʣʘʙʛʘ ʙʦסʣʠץ. ʄʘʲʣʫʤʢʠ, ʕ׳ʄʜʘ ״ʠʩʦʙʣʘʰ ʞʘʨʘʸʥʠ 

ʵʣʝʤʝʥʪʘʨ ״ʠʩʦʙʣʘʰ ʘʤʘʣʣʘʨʠʥʠʥʛ ʘʥʠץ ʢʝʪʤʘ-ʢʝʪʣʠʛʠʥʠ ʙʘʞʘʨʠʰʜʘʥ 

ʠʙʦʨʘʪ ʙ˄ʣʘʜʠ. ʉʦʥʣʠ ʥʘʪʠʞʘ ʙʝʨʘʜʠʛʘʥ ˄ʰʘ ʘʤʘʣʣʘʨʥʠ ʢ˄ʨʠʙ ʯʠץʘʤʠʟ. ɹʫ 

 ʠʩʦʙʣʘʰ״ ʠʯʜʘ ʙʘʞʘʨʠʣʘʜʠ ʜʝʙץʫʡʠʜʘʛʠ ʠʢʢʠʪʘ ʙʦʩץ ʘʨ ʙʠʨ ʘʤʘʣ״ ʦʣʜʘ״

ʤʫʤʢʠʥ: 

¶ ʘʤʘʣʣʘʨʥʠʥʛ ñʘʥʠϨ ʥʘʪʠʞʘò ʩʠ ʪʦʧʠʣʘʜʠ; 

¶ ʪʦʧʠʣʛʘʥ ʩʦʥ ʷʭʣʠʪʣʘʥʘʜʠ. 

ñɸʥʠϨ ʥʘʪʠʞʘò ï ʕ׳ʄ ʥʠʥʛ ʘʨʭʠʪʝʢʪʫʨʘʩʠ ʚʘ ʤʘʪʝʤʘʪʠʢ ʪʘʲʤʠʥʦʪʠ 

ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠʛʘʥ ʥʘʟʘʨʠʡ ץʠʡʤʘʪʥʠʥʛ ץʘʥʜʘʡʜʠʨ ʩʦʥʣʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷʩʠ. ɶʟ ʥʘʚʙʘʪʠʜʘ ʷʭʣʠʪʣʘʰ ״ʦʣʘʪʠ ʕ׳ʄ ʘʨʭʠʪʝʢʪʫʨʘʩʠ ʚʘ 

ʤʘʰʠʥʘ ʘʨʠʬʤʝʪʠʢʘʩʠʥʠʥʛ ʪʘʰʢʠʣʠʡ ʪʘʤʦʡʠʣʣʘʨʠ ʙʠʣʘʥ ʘʥʠץʣʘʥʘʜʠ [17]. 

ɹʫʥʜʘ ״ʠʩʦʙʣʘʰ ʥʘʪʠʞʘʩʠ ʤʘʰʠʥʘ ʩʦʥʠʜʘʥ ʠʙʦʨʘʪ ʙ˄ʣʠʙ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

ʭʘʪʦʣʠʛʠʥʠ ʪʫʨʣʠ ʫʩʫʣʣʘʨ ʙʠʣʘʥ ʢʘʤʘʡʪʠʨʠʰ ʤʫʤʢʠʥ: ʤʘʩʘʣʘʥ, ״ʠʩʦʙʣʘʰ 

ʪʠʟʠʤʠʜʘ ʠʢʢʠ ʢʘʨʨʘʣʠ ʸʢʠ ʢ˄ʧ ʢʘʨʨʘʣʠ ʘʥʠץʣʠʢʥʠ ʪʘʰʢʠʣ ʵʪʠʰ, ʩʘʤʘʨʘʣʠ 

 .ʢ.״ ʠʩʦʙʣʘʰ ʘʣʛʦʨʠʪʤʣʘʨʠʥʠ ʪʘʥʣʘʰ ʚʘ״
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ɸʛʘʨ ʢʠʨʫʚʯʠ ʠʥʪʝʨʚʘʣ ʘʥʠץʤʘʩʣʠʢʣʘʨ, ʷʲʥʠ ʠʥʪʝʨʚʘʣ ʢʝʥʛʣʠʛʠ ʢʘʪʪʘ 

ʙ˄ʣʛʘʥ ʚʘ ʥʘʪʠʞʘʥʠʥʛ ʦʭʠʨʛʠ ʨʘץʘʤʣʘʨʠ ʠʰʦʥʯʣʠʣʠʛʠ ʘ״ʘʤʠʷʪʩʠʟ ʙ˄ʣʛʘʥ 

 ʦʣʜʠʨʠʰץ ʄ ʥʠʥʛ ʷʭʣʠʪʣʘʰ ʤʫʘʤʤʦʩʠʥʠ ʰʫʥʯʘʢʠ ʵʲʪʠʙʦʨʩʠʟ׳ʦʣʣʘʨʜʘ, ʕ״

ʤʫʤʢʠʥ. 

ɸʜʘʙʠʸʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ. ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟʜʘ ʝʯʠʤ ʪ˄ʧʣʘʤʣʘʨʠʥʠ 

ʙʘ״ʦʣʘʰʜʘ ʢ˄ʧʠʥʯʘ ʠʢʢʠ ʪʫʨʜʘʛʠ ʙʘ״ʦʣʘʰ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ: ʙʫʣʘʨ ʠʯʢʠ ʚʘ 

ʪʘʰץʠ ʠʥʪʝʨʚʘʣ ʙʘ״ʦʣʘʰʣʘʨʜʠʨ [3]. 

 

 

 1-ʨʘʩʤ: ʘ) ɽʯʠʤ ʪ˄ʧʣʘʤʠʥʠ ʠʯʢʠ ʙʘ״ʦʣʘʰ; 

        ʙ) ɽʯʠʤ ʪ˄ʧʣʘʤʠʥʠ ʪʘʰץʠ ʙʘ״ʦʣʘʰ. 

ɸʣʙʘʪʪʘ ʙʫ ʙʘ״ʦʣʘʰʣʘʨʜʘʥ ʪʘʰץʘʨʠ ʫʩʫʣʣʘʨ ״ʘʤ ʤʘʚʞʫʜ, ʘʤʤʦ ʠʯʢʠ ʚʘ 

ʪʘʰץʠ ʙʘ״ʦʣʘʰ ʫʩʫʣʣʘʨʠ ʢ˄ʧ ʩʦʥʣʠ ʤʫ״ʠʤ ʠʥʪʝʨʚʘʣ ʘʤʘʣʠʡ ʤʘʩʘʣʘʣʘʨʥʠ 

ʝʯʠʰʛʘ ʪʘʜʙʠץ ץʠʣʠʥʛʘʥ.  

ʆʜʘʪʜʘ ʝʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʚʘ ʬʫʥʢʮʠʷʣʘʨ ץʠʡʤʘʪʣʘʨʠʥʠ ʢʘʬʦʣʘʪʣʠ 

ʪʘʰץʠ ʠʥʪʝʨʚʘʣ ʙʘ״ʦʣʘʰʜʘ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ, 

ʰʫʥʠʥʛʜʝʢ, ʙʫ ʞʘʨʘʸʥʜʘ ʪʘʰץʠ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʷʭʣʠʪʣʘʰ ʫʩʫʣʠ ץ˄ʣʣʘʥʠʣʘʜʠ. 

ɹʘʲʟʠ ״ʦʣʣʘʨʜʘ ʵʩʘ, ʷʲʥʠ ʠʯʢʠ ʙʘ״ʦʣʘʰ ʤʘʩʘʣʘʣʘʨʠʜʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʠʯʢʠ 

ʷʭʣʠʪʣʘʰ ʪʘʣʘʙ ץʠʣʠʥʘʜʠ. 

 ʠʣʠʙ ʠʥʪʝʨʚʘʣʣʘʨ ʚʘ ʠʥʪʝʨʚʘʣ ʤʘʲʣʫʤʦʪʣʠ ʪʠʧʣʘʨץ ʘʥʜʘʡפ

ʢʦʤʧʶʪʝʨʜʘ ״ʠʩʦʙʣʘʰ ʫʯʫʥ ʤʦʩʣʘʰʪʠʨʠʣʠʰʠ ʤʫʤʢʠʥ? ɹʫ ʝʨʜʘ ʙʠʟ ʠʥʪʝʨʚʘʣ 

ʘʥʘʣʠʟ ʧʘʡʜʦ ʙ˄ʣʠʰʠʜʘʥ ʙʦʰʣʘʙ ˄ʟʠʥʠ ʥʘʤʦʸʥ ץʠʣʛʘʥ ʠʢʢʠʪʘ ʘʩʦʩʠʡ 

ʡ˄ʥʘʣʠʰʣʘʨʥʠ ʰʘʨʪʣʠ ʨʘʚʠʰʜʘ ʘʞʨʘʪʠʰʠʤʠʟ ʤʫʤʢʠʥ: 

ɽʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠ ʊʘʰץʠ ʠʥʪʝʨʚʘʣ ʙʘ״ʦ 

2u

 

1u  

͋ύ 

ʀʯʢʠ ʠʥʪʝʨʚʘʣ ʙʘ״ʦ ɽʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠ 

͊ύ 

2u

 

1u  
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1. ʄʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʠʥʪʝʨʚʘʣ ʪʠʧʠ, ʫʣʘʨ ʫʩʪʠʜʘ ʘʤʘʣʣʘʨ ʚʘ ʤʫʥʦʩʘʙʘʪʣʘʨ 

ʢʠʨʠʪʠʣʛʘʥ ʤʫʩʪʘϨʠʣ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʥʠ ʷʨʘʪʠʰ. 

2. ʄʘʚʞʫʜ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠ ʘʩʦʩʠʜʘ ʠʥʪʝʨʚʘʣ ʘʤʘʣʣʘʨ ʚʘ ʤʫʥʦʩʘʙʘʪʣʘʨ 

ʫʯʫʥ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʣʘʨ ʷʨʘʪʠʰ. 

ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʩʦ״ʘʩʠʜʘʛʠ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨ ʩʝʨʠʷʩʠ ˄ʪʛʘʥ 

ʘʩʨʥʠʥʛ 60-ʡʠʣʣʘʨʠʜʘ ɻʝʨʤʘʥʠʷʥʠʥʛ ʂʘʨʣʩʨʫʵ ʫʥʠʚʝʨʩʠʪʝʪʠʜʘ ʠʰʣʘʙ ʯʠץʠʣʘ 

ʙʦʰʣʘʛʘʥ. ʋʰʙʫ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʬʝʩʩʦʨʠ ʋ.ʂʫʣʠʰ ʨʘ״ʙʘʨʣʠʛʠʜʘ ñreal 

interval ï ״ʘץʠץʠʡ ʠʥʪʝʨʚʘʣò ʪʠʧʠʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ״ʘʤʜʘ ʙʫ ʪʠʧʜʘʛʠ ʦʙʲʝʢʪʣʘʨ 

ʙʠʣʘʥ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨʥʠ ʙʘʞʘʨʠʰʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ALGOL-

TRIMPLEX ʘʣʛʦʨʠʪʤʠʢ ʪʠʣʠ ʷʨʘʪʠʣʜʠ. ɹʫ ʘʣʛʦʨʠʪʤʠʢ ʪʠʣ ALGOL-60 

ʪʠʣʠʥʠʥʛ ʢʝʥʛʘʡʪʠʨʠʣʛʘʥ ʚʘʨʠʘʥʪʠ ʵʜʠ. ʂʝʡʠʥʯʘʣʠʢ ʰʫ ʦʣʠʤʣʘʨ ʞʘʤʦʘʩʠ 

ʪʦʤʦʥʠʜʘʥ XSC ï ñeXtention for Scientific Computingò ʘʚʣʦʜ ʜʘʩʪʫʨʣʘʰ 

ʪʠʣʣʘʨʠ ʷʨʘʪʠʣʜʠ ʚʘ ʫ ñʠʣʤʠʡ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʢʝʥʛʘʡʪʠʨʠʰ ʫʯʫʥò ʢʘʙʠ 

ʤʘʲʥʦʥʠ ʘʥʛʣʘʪʘʜʠ. ɹʫ ʪʦʠʬʘʜʘʛʠ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠʛʘ: Pascal-XSC [5], 

Fortran-XSC ʚʘ C-XSC [6] ʣʘʨ ʢʠʨʘʜʠ. 

ʀʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ IEEE 1788 ʩʪʘʥʜʘʨʪʠ. 

2008 ʡʠʣʜʘʥ 2015 ʡʠʣʛʘʯʘ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨʥʠ 

ʩʪʘʥʜʘʨʪʣʘʰʪʠʨʠʰ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ 2015 ʡʠʣʥʠʥʛ ʠʶʥʴ 

ʦʡʠʜʘ ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʩʦ״ʘʩʠʜʘ ʪʘʜץʠץʦʪ ʦʣʠʙ ʙʦʨʘʸʪʛʘʥ ʦʣʠʤʣʘʨʥʠʥʛ ʢ˄ʧ 

ʡʠʣʣʘʨʜʘʥ ʙʫʸʥ ʢʫʪʘʸʪʛʘʥ IEEE 1788 ʩʪʘʥʜʘʨʪʠ ץʘʙʫʣ ץʠʣʠʥʜʠ. ʋʰʙʫ 

ʩʪʘʥʜʘʨʪ ʨʘץʘʤʣʠ ʕ׳ʄ ʣʘʨ ʫʯʫʥ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʪʘʨʪʠʙʛʘ ʩʦʣʠʰ 

ʤʘץʩʘʜʠʜʘ ɸפʐ ʥʠʥʛ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʚʘ ʵʣʝʢʪʨʦʥʠʢʘ ʤʫ״ʘʥʜʠʩʣʘʨ 

ʠʥʩʪʠʪʫʪʠ (IEEE - Institute of Electrical and Electronics Engineers) ʦʣʠʤʣʘʨʠ 

ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʠʣʜʠ. IEEE 1788 ʩʪʘʥʜʘʨʪʠʜʘ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʥʠʥʛ 

ʙʘʟʘʚʠʡ ʘʤʘʣʣʘʨʠ ʢʠʨʠʪʠʣʛʘʥ, ʰʫʥʠʥʛʜʝʢ, ʘʤʘʣʜʘ ʢ˄ʧ ʪʘʜץʠץ ץʠʣʠʥʘʜʠʛʘʥ 

ʠʥʪʝʨʚʘʣ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʣʘʨʥʠ ʪʘʥʣʘʰ ʚʘ ʫʣʘʨ ʫʩʪʠʜʘ ʠʰʣʘʰ ʘʤʘʣʛʘ 

ʦʰʠʨʠʣʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ʷʥʛʠ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʣʘʨʥʠ ʪʠʟʠʤʛʘ ʢʠʨʠʪʠʰ, 

 ʠʩʦʙʣʘʰ ʞʘʨʘʸʥʠʥʠ ʢʫʟʘʪʠʙ ʙʦʨʠʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʷʨʘʪʠʣʛʘʥ. ʄʘʟʢʫʨ״

ʩʪʘʥʜʘʨʪ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʜʘ ʘʤʘʣʠʡ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ IEEE-754/2008 
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ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʪʠʧʣʘʨʠʥʠ ץ˄ʣʣʘʙ-ץʫʚʚʘʪʣʘʡʜʠ. IEEE 1788 ʩʪʘʥʜʘʨʪʠ 

ʢʦʤʧʴʶʪʝʨʥʠʥʛ ʘʧʧʘʨʘʪʣʠ ʪʘʲʤʠʥʦʪʠ ʚʘ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʥʠʥʛ ʜʘʨʘʞʘʩʠ 

˄ʨʪʘʩʠʜʘ ʤʫʚʦʬʠץʣʠʢ ˄ʨʥʘʪʘʜʠ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ʫʰʙʫ ʩʪʘʥʜʘʨʪʛʘ ʤʫʚʦʬʠץ 

ʙʠʨ ʥʝʯʪʘ ʙʝʧʫʣ ʢʫʪʫʙʭʦʥʘʣʘʨ ʠʰʣʘʙ ʯʠץʠʣʜʠ: ʙʫʣʘʨ C++ ʢʫʪʫʙʭʦʥʘʩʠ 

libieeep1788 [9], Java ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʫʯʫʥ Jinterval ʢʫʪʫʙʭʦʥʘʩʠ, ʰʫʥʠʥʛʜʝʢ, 

ʵʨʢʠʥ ʪʘʨץʘʪʠʣʫʚʯʠ ʤʘʪʝʤʘʪʠʢ ʪʠʟʠʤ GNU Octave ʫʯʫʥ ʆʣʠʚʝʨ ׳ʝʡʣʤʠʯ 

ʪʦʤʦʥʠʜʘʥ ʷʨʘʪʠʣʛʘʥ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪʠ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫ ʢʫʪʫʙʭʦʥʘʣʘʨ ʘʡʥʘʥ 

ʰʫ ʩʪʘʥʜʘʨʪʛʘ ʤʦʩʣʘʰʪʠʨʠʣʛʘʥʣʠʛʠ ʙʠʣʘʥ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ 

ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʙʦʰץʘ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʫʩʪʫʥʣʠʢʢʘ ʵʛʘ 

ʵʢʘʥʣʠʛʠʥʠ ʵʲʪʠʨʦʬ ʵʪʠʰ ʤʫʤʢʠʥ. 2017 ʡʠʣ ʜʝʢʘʙʨ ʦʡʠʜʘ IEEE 1788 

ʩʪʘʥʜʘʨʪʥʠʥʛ ʠʰʣʘʰ ʧʨʠʥʮʠʧʠʥʠ ʩʦʜʜʘʣʘʰʪʠʨʠʰ ʚʘ ״ʠʩʦʙʣʘʰ ʪʝʟʣʠʛʠʥʠ 

ʦʰʠʨʠʰʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ IEEE Std 1788.1-2017 ʢʠʯʠʢ ʪ˄ʧʣʘʤʠ ץʘʙʫʣ 

  .ʠʣʠʥʜʠץ

ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ʂʦʤʧʴʶʪʝʨʣʠ ״ʠʩʦʙʣʘʰʣʘʨʜʘ ʭʘʪʦʣʠʢʣʘʨ 

ʪʘʨץʘʣʠʰʠʥʠʥʛ ʤʫ״ʠʤ ʪʘʚʩʠʬʠʡ ʞʠ״ʘʪʣʘʨʜʘʥ ʙʠʨʠ ʩʦʥʥʠ ʪʘʩʚʠʨʣʘʰ ʰʘʢʣʠ 

 ʠʡ ʩʦʥʣʘʨ ʢʦʤʧʴʶʪʝʨʜʘ ʬʠʢʩʠʨʣʘʥʛʘʥ ʸʢʠץʠץʘ״ ʠʩʦʙʣʘʥʘʜʠ. ʄʘʲʣʫʤʢʠ״

ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ (floating point numbers) ʩʦʥʣʘʨ ʰʘʢʣʠʜʘ ʪʘʩʚʠʨʣʘʥʘʜʠ. 

ʌʠʢʩʠʨʣʘʥʛʘʥ ʥʫץʪʘʣʠ ״ʦʣʘʪʜʘ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠʥʠʥʛ ʤʘʥʙʘʩʠ ʬʘץʘʪ 

ʢ˄ʧʘʡʪʠʨʠʰ ʚʘ ʙ˄ʣʠʰ ʘʤʘʣʣʘʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʉʫʟʫʚʯʠ ʥʫץʪʘʣʠ ״ʦʣʘʪʜʘ ʵʩʘ 

ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠ ʬʘץʘʪ ʘʤʘʣʥʠ ʘʥʠץ ʙʘʞʘʨʠʰʥʠ ״ʠʩʦʙʛʘ ʦʣʫʚʯʠ ʩʠʩʪʝʤʘʣʠ 

ʚʦʩʠʪʘ ʠʰʛʘ ʪʫʰʠʨʠʣʛʘʥ ״ʦʣʘʪʣʘʨʜʘ ʧʘʡʜʦ ʙ˄ʣʘʜʠ.  

ʉʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʩʦʥʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʢʘʤʯʠʣʠʛʠ ץʫʡʠʜʘʛʠʣʘʨʜʘʥ 

ʠʙʦʨʘʪ: 

ü ״ʘץʠץʠʡ ʩʦʥʣʘʨʥʠʥʛ ʢ˄ʧʯʠʣʠʛʠʥʠ ʤʘʥʪʠʩʩʘ ʫʟʫʥʣʠʛʠ ʯʝʢʣʠ 

ʙ˄ʣʛʘʥʣʠʛʠ ʩʘʙʘʙʣʠ ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʩʦʥ ʸʨʜʘʤʠʜʘ ʘʥʠץ ʠʬʦʜʘʣʘʙ ʙ˄ʣʤʘʡʜʠ; 

ü ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʩʦʥʣʘʨ ʫʩʪʠʜʘ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨ 

ʭʦʩʩʘʣʘʨʠ ״ʘץʠץʠʡ ʩʦʥʣʘʨ ʫʩʪʠʜʘ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʠʜʝʘʣ ʤʘʪʝʤʘʪʠʢ ʘʤʘʣʣʘʨ 

ʭʦʩʩʘʣʘʨʠʜʘʥ (ץʫʪʫʣʠʙ ʙ˄ʣʤʘʡʜʠʛʘʥ ʷʭʣʠʪʣʘʰ ʪʫʬʘʡʣʠ) ʬʘʨץ ץʠʣʘʜʠ; 
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ü ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʬʦʨʤʘʪʜʘʛʠ ʩʦʥ, ʫ ʪʘʩʚʠʨʣʘʸʪʛʘʥ ʢʘʪʪʘʣʠʢʥʠʥʛ ʘʥʠץ 

ʵʢʘʥʣʠʛʠ ״ʘץʠʜʘʛʠ ״ʝʯ ץʘʥʜʘʡ ʤʘʲʣʫʤʦʪʥʠ ʙʝʨʤʘʡʜʠ. 

ɼʝʤʘʢ, ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʤʘʚʞʫʜ ״ʠʩʦʙʣʘʰ ʤʦʜʝʣʠ ʩʦʥʥʠ ʘʥʠץ 

ʪʘʩʚʠʨʣʘʡ ʦʣʤʘʡʜʠ ʚʘ ״ʠʩʦʙʣʘʰ ʭʘʪʦʣʠʛʠʥʠ ״ʘʤ ʥʘʟʦʨʘʪ ץʠʣʦʣʤʘʡʜʠ. 

ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʢ˄ʧʛʠʥʘ ״ʠʩʦʙʣʘʰʣʘʨʜʘ ʥʘʪʠʞʘ ʘʥʠץʣʠʛʠ 

ʪʘ״ʣʠʣʠʥʠ ʙʝʨʤʘʡʜʠ. ɹʫʥʜʘʡ ״ʠʩʦʙʣʘʰʣʘʨ ʤʫ״ʠʤ ʢʨʠʪʠʢ ץʘʨʦʨʣʘʨ ץʘʙʫʣ 

 ʐ ʥʠʥʛפʦʣʘʪʛʘ ɸ״ ʠʣʠʰʜʘ ʢʘʪʪʘ ʪʘʚʘʢʢʘʣʯʠʣʠʢʢʘ ʦʣʠʙ ʢʝʣʘʜʠ. ɹʫʥʜʘʡץ

1991 ʡʠʣ 25 ʬʝʚʨʘʣʜʘʛʠ ñʇʵʪʨʠʦʪò ʟʝʥʠʪ ʨʘʢʝʪʘʩʠʥʠʥʛ ɼʭʘʨʘʥ (ʉʘʫʜʠʷ 

ʘʨʘʙʠʩʪʦʥʠ) ʜʘʛʠ ״ʘʣʦʢʘʪʠʥʠ ʤʠʩʦʣ ץʠʣʠʙ ʢʝʣʪʠʨʠʰ ʤʫʤʢʠʥ. ʋ ʘʩʣʠʜʘ 

ɸʤʝʨʠʢʘ ״ʘʨʙʠʡ ʦʙʲʝʢʪʣʘʨʠʥʠ ״ʠʤʦʷ ץʠʣʠʰ ʤʘץʩʘʜʠʜʘ ʀʨʦץʥʠʥʛ ñʉʢʘʜò 

ʨʘʢʝʪʘʩʠʥʠ ʡ˄ץ ץʠʣʠʰ ʫʯʫʥ ʫʯʠʨʠʣʛʘʥ ʵʜʠ, ʩʫʟʫʚʯʠ ʥʫץʪʘʣʠ ʬʦʨʤʘʪʜʘ 

ʙʘʞʘʨʠʣʛʘʥ ״ʠʩʦʙʣʘʰʣʘʨʜʘ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠʥʠʥʛ ״ʠʩʦʙʛʘ ʦʣʠʥʤʘʛʘʥʠ 

ʥʘʪʠʞʘʩʠʜʘ ʨʘʢʝʪʘ ʥʠʰʦʥʜʘʥ 700 ʤʝʪʨʛʘ ʘʜʘʰʛʘʥ. ʐʫʥʠʥʛʜʝʢ, 1996 ʡʠʣ 4 

ʠʶʥʜʘ ɻʚʠʘʥʘʜʘ ʫʯʠʨʠʣʛʘʥ ñɸʨʠʘʥ-5ò ʥʦʤʣʠ ʬʨʘʥʮʫʟ ʢʦʩʤʠʢ ʨʘʢʝʪʘʩʠʥʠʥʛ 

ʧʦʨʪʣʘʰʠʛʘ ״ʘʤ ʢʦʤʧʴʶʪʝʨʜʘʛʠ ״ʠʩʦʙʣʘʰ ʭʘʪʦʣʠʛʠ ʩʘʙʘʙ ʙ˄ʣʛʘʥ [3]. 

ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʫʩʫʣʣʘʨʠ ʢʦʤʧʴʶʪʝʨ ״ʠʩʦʙʣʘʰʣʘʨʠʜʘ ʩʦʜʠʨ 

ʙ˄ʣʘʜʠʛʘʥ ʙʘʨʯʘ ʪʫʨʜʘʛʠ ʭʘʪʦʣʠʢʣʘʨʥʠ ʥʘʟʦʨʘʪ ץʠʣʠʰ ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘ. 

ɹʫʥʛʘ ʤʠʩʦʣ ʩʠʬʘʪʠʜʘ ʐʚʝʮʠʷʥʠʥʛ ʋʧʩʘʣ ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʨʦʬʝʩʩʦʨʠ 

ɺ.ʊʫʢʝʨʥʠʥʛ ʜʠʥʘʤʠʢ ʪʠʟʠʤ ʧʘʨʘʤʝʪʨʣʘʨʠ ʫʯʫʥ ʃʦʨʝʥʮ ʘʪʪʨʘʢʪʦʨʠʥʠʥʛ 

 ʘʪʲʠʡ ʠʩʙʦʪʠʥʠ ʪʦʧʛʘʥʣʠʛʠʥʠ ʢʝʣʪʠʨʠʰ ʤʫʤʢʠʥ. ɹʫ ʤʫʘʤʤʦ ʜʠʥʘʤʠʢ ʪʠʟʠʤץ

ʤʦʜʝʣʣʘʨʠ ʙʠʣʘʥ ʰʫסʫʣʣʘʥʘʜʠʛʘʥ ʤʫʪʘʭʘʩʩʠʩʣʘʨ ״ʘʤʞʘʤʠʷʪʠʜʘ ʷʥʛʠ ʤʠʥʛ 

ʡʠʣʣʠʢ ʫʯʫʥ ץ˄ʡʠʣʛʘʥ ʢʘʪʪʘ ʤʘʩʘʣʘ ʵʜʠ. ɺ. ʊʫʢʝʨ ʫʰʙʫ ʤʫʘʤʤʦ ʝʯʠʤʠʥʠ 

ʠʩʙʦʪʣʘʰʜʘ ʢ˄ʧ ˄ʣʯʦʚʣʠ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘ ʸʨʜʘʤʠʜʘ ʦʣʠʥʛʘʥ, ץʘʪʲʠʡ 

ʢʘʬʦʣʘʪʣʘʥʛʘʥ, ʢʦʤʧʴʶʪʝʨʜʘ ʦʣʠʥʛʘʥ ʙʘ״ʦʣʘʨʥʠ ץ˄ʣʣʘʡʜʠ [18]. 

ʀʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨ ʥʘʪʠʞʘʩʠʥʠ ʠʢʢʠ ʪʦʤʦʥʣʘʤʘ ץʘʤʨʘʙ 

ʦʣʠʰ ʫʯʫʥ, ʥʘʪʠʞʘʚʠʡ ʠʥʪʝʨʚʘʣʥʠ ʪʘʰץʠ ʠʥʪʝʨʚʘʣʛʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ץʠʣʠʰ 

ʟʘʨʫʨʘʪʠ ʪʫסʠʣʘʜʠ. ɹʫ ץʫʡʠʜʘʛʠʯʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ: ʠʥʪʝʚʘʣ ʘʨʠʬʤʝʪʠʢ 

ʘʤʘʣ ʙʘʞʘʨʠʣʛʘʥʜʘʥ ʢʝʡʠʥ ʥʘʪʠʞʘʚʠʡ ʠʥʪʝʨʚʘʣʥʠʥʛ ʯʘʧ ʯʝʛʘʨʘʩʠ )1( Me-  ʛʘ, 
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˄ʥʛ ʯʝʛʘʨʘʩʠ ʵʩʘ )1( Me+ ʛʘ ʢ˄ʧʘʡʪʠʨʠʣʘʜʠ, ʙʫʥʜʘ 
Me  - ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ 

ʚʦʩʠʪʘʩʠʜʘ ʪʘʩʚʠʨʣʘʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʵʥʛ ʢʠʯʠʢ ʤʫʩʙʘʪ ʩʦʥ. 

ɼʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠʜʘ ʘʨʠʬʤʝʪʠʢʘʥʠʥʛ ʠʭʪʠʸʨʠʡ (ʸʢʠ ʯʝʢʣʠ ʪʘʣʘʙ 

 .ʣʠʢʢʘ ʵʨʠʰʠʰ ʜʦʠʤ ʥʘʟʘʨʜʘ ʪʫʪʠʣʠʰʠʥʠ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤץʠʣʠʥʛʘʥ) ʘʥʠץ

ʋʰʙʫ ʪʫʨʜʘʛʠ ʘʨʠʬʤʝʪʠʢʘʣʘʨ ʞʫʜʘ ץʠʡʤʘʪʠ ʙʘʣʘʥʜ, ʘʤʤʦ ʫʣʘʨʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ ʙʘʲʟʠ ʟʘʤʦʥʘʚʠʡ ʩʦʥʣʠ ʘʣʛʦʨʠʪʤʣʘʨʥʠʥʛ ʢʨʠʪʠʢ ʥʫץʪʘʣʘʨʠʜʘ 

ʞʫʜʘ ʟʘʨʫʨ ״ʠʩʦʙʣʘʥʘʜʠ (ʚʘ ʷץʠʥ ʢʝʣʘʞʘʢ ʫʯʫʥ ʢʝʨʘʢ ʙ˄ʣʘʜʠ). ɻʘʧ ʰʫʥʜʘʢʠ, 

ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʥʠʥʛ ˄ʟʠ ʥʘʪʠʞʘ ʘʥʠץʣʠʛʠʥʠ ʦʰʠʨʫʚʯʠ ʚʦʩʠʪʘ 

ʙ˄ʣʦʣʤʘʡʜʠ. ʋʥʠ ״ʠʩʦʙʣʘʰ ʞʘʨʘʸʥʠʜʘ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʛʠʥʠ ʰʫʥʯʘʢʠ 

ʥʘʟʦʨʘʪ ץʠʣʠʰ ʚʦʩʠʪʘʩʠ ʩʠʬʘʪʠʜʘ ץʘʨʘʰ ʤʫʤʢʠʥ, ʣʝʢʠʥ ʷʭʣʠʪʣʘʰ 

ʭʘʪʦʣʠʛʠʥʠʥʛ ʧʘʡʜʦ ʙ˄ʣʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʦʣʤʘʡʜʠ. ׳ʠʩʦʙʣʘʰ ʚʘ ʷʢʫʥʠʡ 

ʥʘʪʠʞʘʣʘʨ ʘʥʠץʣʠʛʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ʷʭʣʠʪʣʘʰ ʭʘʪʦʣʠʢʣʘʨʠʛʘ ץʘʨʰʠ ʬʘʦʣ 

ʚʦʩʠʪʘʣʘʨ ʢʝʨʘʢ, ʷʲʥʠ ʦʨʘʣʠץ ʤʘʲʣʫʤʦʪʣʘʨ ʚʘ ʫʣʘʨ ʙʠʣʘʥ ״ʠʩʦʙʣʘʰʣʘʨʥʠʥʛ 

ʘʥʠץʣʠʛʠʥʠ ʦʰʠʨʠʰ, ״ʝʯ ʙ˄ʣʤʘʛʘʥʜʘ ʘʣʛʦʨʠʪʤʣʘʨʥʠʥʛ ʪʘʥʣʘʥʛʘʥ ʞʦʡʣʘʨʠʜʘ, 

ʘʣʛʦʨʠʪʤʣʘʨʥʠʥʛ ˄ʟʣʘʨʠʥʠ ץʘʡʪʘ ʪʫʟʠʰ ʚʘ ״.ʢ. 

ʀʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨʥʠʥʛ ʟʘʨʫʨʠʡ ʢʦʤʧʦʥʝʥʪʠ ʙ˄ʣʛʘʥ ʩʫʟʫʚʯʠ 

ʥʫץʪʘʣʘʨ ʘʨʠʬʤʝʪʠʢʘʩʠ ʫʯʫʥ ʷʭʣʠʪʣʘʰ ʨʝʞʠʤʠʥʠ ʜʦʠʤʠʡ ʨʘʚʠʰʜʘ ʞʦʨʠʡ 

ʵʪʠʰ - ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨʥʠʥʛ ʩʝʢʠʥʣʘʰʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ ʚʘ ʫʤʫʤʠʡ 

ʠʰʣʘʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʧʘʩʘʡʪʠʨʘʜʠ. ʂʝʡʠʥʛʠ ץʘʜʘʤ 

ʘʧʧʘʨʘʪ ʪʘʲʤʠʥʦʪʠʥʠ ʡ˄ʣʛʘ ץ˄ʡʠʰ - ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʛʘ ʦʠʜ 

ʢ˄ʨʩʘʪʤʘʣʘʨʥʠʥʛ ʪ˄ʣʠץ ʪ˄ʧʣʘʤʠʥʠ ʪʘʰʢʠʣ ץʠʣʠʰ, ʙʫ ʦʜʜʠʡ ʥʫץʪʘʣʠ ʚʘ 

ʠʥʪʝʨʚʘʣ ʘʤʘʣʣʘʨʜʘ ʢʦʤʧʶʪʝʨʣʘʨ ʪʝʟʣʠʛʠʜʘʛʠ ʫʟʠʣʠʰʥʠ ʤʠʥʠʤʘʣ ʜʘʨʘʞʘʛʘ 

ʪʫʰʠʨʠʰʛʘ ʠʤʢʦʥ ʷʨʘʪʘʜʠ. 

ʀʥʪʝʨʚʘʣ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʠʩʪʠץʙʦʣʣʘʨʠ ״ʘץʠʜʘ 

ʩ˄ʟ ʶʨʠʪʛʘʥʠʤʠʟʜʘ ʰʫʥʠ ʪʘʲʢʠʜʣʘʰ ʢʝʨʘʢʢʠ, ʫʣʘʨ ʷʭʣʠʪʣʘʰ ʨʝʞʠʤʠʥʠ 

ʪ˄ʣʠץ ʥʘʟʦʨʘʪ ץʠʣʠʰʣʘʨʠ ʣʦʟʠʤ, ʷʲʥʠ ʬʦʡʜʘʣʘʥʫʚʯʠʥʠʥʛ ʭʦ״ʠʰʠʛʘ ʢ˄ʨʘ 

ʪʫʨʣʠ ʭʠʣ ʘʤʘʣʣʘʨʜʘ ʢʝʨʘʢʣʠ ʨʝʞʠʤʥʠ ʸץʠʰ, ˄ʯʠʨʠʰ ʚʘ ʪʘʡʠʥʣʘʰ, 

ʰʫʥʠʥʛʜʝʢ, ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨʥʠʥʛ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʷʭʣʠʪʣʘʰʩʠʟ ʚʘʨʠʘʥʪʠʥʠ 



 Ȱ%ÌÅËÔÒÏÎ ÔÁȭÌÉÍȱ ɀ Ȱ˪̌̆̋̓̑̏̎̎̏̆ ̘̏̂̔̆̎̉̆ȱ ɀ Ȱ%ÌÅÃÔÒÏÎÉË ÅÄÉÃÁÔÉÏÎȱ March-2021,Volume 2ȟΤ1 ISSN2-181-1199 

 

http://ej.nspi.uz//                                                                                                                                                     13 
 

ʢʠʨʠʪʠʰ ״ʘʤ ʤʫʤʢʠʥ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. ʍʫʩʫʩʘʥ, ʙʠʟʛʘ "ץʘʥʜʘʡ ʢʝʨʘʢ ʙ˄ʣʩʘ" 

ʰʫʥʜʘʡ ʷʭʣʠʪʣʘʡʜʠʛʘʥ ʤʘʭʩʫʩ Input/Output ʬʦʨʤʘʪʣʘʨʠ ʟʘʨʫʨ ʙ˄ʣʘʜʠ. 

ʀʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʢʫʪʫʙʭʦʥʘʣʘʨʠʥʠ ʪʘʰʢʠʣ 

 ʦʨʠץʜʠʨʤʘʡʜʠ ʚʘ ʙʫ ʠʰʥʠ ʠʭʪʠʸʨʠʡ ʶסʠʡʠʥʯʠʣʠʢ ʪʫץ ʠʣʠʰ ʫʥʯʘʣʠʢץ

ʜʘʨʘʞʘʣʠ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠʜʘ (PASCAL, Fortran, C, C++ ʚʘ ʙ.) ʩʫʟʫʚʯʠ 

ʥʫץʪʘʣʠ ʤʘʰʠʥʘ ʘʨʠʬʤʝʪʠʢʘʩʠ ʭʫʩʫʩʠʷʪʣʘʨʠ ʙʠʣʘʥ ʪʘʥʠʰ ʙ˄ʣʛʘʥ ˄ʨʪʘʯʘ 

ʪʘʞʨʠʙʘʛʘ ʵʛʘ ʜʘʩʪʫʨʯʠʣʘʨ ʘʤʘʣʛʘ ʦʰʠʨʠʰʠ ʤʫʤʢʠʥ. C++ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ 

ʙ˄ʡʠʯʘ ʙʫʥʜʘʡ ʢ˄ʨʩʘʪʤʘ, ʤʘʩʘʣʘʥ, [10] ʢʠʪʦʙʥʠʥʛ ñɶʟʠʥʛ ʙʘʞʘʨò (çDo it 

yourselfè) ʙʦʙʠʜʘ ʙʝʨʠʣʛʘʥ.  

ʄʫʘʡʷʥ ʪʫʨʜʘʛʠ ʧʨʦʮʝʩʩʦʨʣʘʨ ʚʘ ʢʦʤʧʴʶʪʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʘʨʠ ʫʯʫʥ 

ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʥʠʥʛ ʠʰʣʘʰʠʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ, ʰʫʥʠʥʛʜʝʢ, 

ʵʣʝʤʝʥʪʘʨ ʬʫʥʢʮʠʷʣʘʨʥʠʥʛ ʠʥʪʝʨʚʘʣ ʢʝʥʛʘʡʪʤʘʣʘʨʠʥʠ (ʬʫʥʢʮʠʷʣʘʨʥʠʥʛ ʵʥʛ 

ʷʭʰʠ ʷץʠʥʣʘʰʠʰ ʤʘʪʝʤʘʪʠʢ ʤʫʘʤʤʦʩʠ ʙʠʣʘʥ ʯʘʤʙʘʨʯʘʩ ʙʦסʣʠץ) ʘʤʘʣʛʘ 

ʦʰʠʨʠʰ ʘʥʯʘ ץʠʡʠʥ ʤʘʩʘʣʘ ״ʠʩʦʙʣʘʥʘʜʠ. 

ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʩʦ״ʘʩʠʜʘ ʷʨʘʪʠʣʛʘʥ ״ʠʩʦʙʣʘʰ 

ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʭʠʣʤʘ-ʭʠʣʜʠʨ. ʀʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʡ˄ʥʘʣʠʰʠʥʠʥʛ ʧʘʡʜʦ 

ʙ˄ʣʠʰʠʛʘ ״ʘʤ ʘʡʥʘʥ ʤʘʩʘʣʘʣʘʨʥʠ ʕ׳ʄʜʘ ʝʯʠʰ ʞʘʨʘʸʥʠ ʪʫʨʪʢʠ ʙ˄ʣʛʘʥ 

ʜʝʡʠʰ ʤʫʤʢʠʥ. ɼʝʤʘʢ, ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʩʦ״ʘʩʠʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠ ʙʝʚʦʩʠʪʘ 

ʢʦʤʧʴʶʪʝʨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʠ ʙʠʣʘʥ ʫʟʚʠʡ 

ʙʦסʣʠץʜʠʨ. 

ʉʦ״ʘʜʘ ʷʨʘʪʠʣʛʘʥ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʣʘʨ ״ʘץʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ [3,7] 

ʤʘʥʙʘʣʘʨʜʘʥ ʦʣʠʰ ʤʫʤʢʠʥ. ɹʫ ʤʘʥʙʘʣʘʨʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʠʥʪʝʨʚʘʣ ʜʘʩʪʫʨʠʡ 

ʤʘ״ʩʫʣʦʪʣʘʨ ʨ˄ʡʭʘʪʠ ʜʦʠʤʦ ʷʥʛʠʣʘʥʠʙ ʚʘ ʪ˄ʣʜʠʨʠʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ɸʡʥʠץʩʘ, 

ɸפʐ ʥʠʥʛ ʕʣʴ-ʇʘʩʦ ʜʘʛʠ ʊʝʭʘʩ ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʨʦʬʝʩʩʦʨʠ ɺ.ʂʨʝʡʥʦʚʠʯ 

ʪʦʤʦʥʠʜʘʥ ʪʘʰʢʠʣ ʵʪʠʣʛʘʥ ñInterval Computationsò ʩʘʡʪʠʜʘʥ [7] ʠʥʪʝʨʚʘʣ 

 ʠʩʦʙʣʘʰʣʘʨʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ ʦʜʜʠʡ ʢʘʣʴʢʫʣʷʪʦʨʜʘʥ ʪʦʨʪʠʙ, ʪʦ״

ʠʭʪʠʩʦʩʣʘʰʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʛʘʯʘ ʤʘʲʣʫʤʦʪʣʘʨ ʦʣʠʰ ʤʫʤʢʠʥ. 

 ʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨʠ ʪʦʤʦʥʠʜʘʥ״ʘʩʠʜʘʛʠ, ʷʲʥʠ ʩʦ״ʫʡʠʜʘ ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʩʦפ
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ʢ˄ʧ ʬʦʡʜʘʣʘʥʠʣʘʸʪʛʘʥ ʙʘʲʟʠ ʘʩʦʩʠʡ ʘʤʘʣʠʡ ʜʘʩʪʫʨʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠʥʠ 

ʢʝʣʪʠʨʘʤʠʟ: 

¶ Interval arithmetic specification, Sun Microsystems, 2000. - ʈʦʩʩʠʷ 

ʌʝʜʝʨʘʮʠʷʩʠ ʅʦʚʦʩʠʙʠʨʩʢ ʰʘ״ʨʠʜʘʛʠ ñʋʥʠʇʨʦò ʢʦʤʧʘʥʠʷʩʠʥʠʥʛ 

ɼ.ɺ.ʐʠʨʷʝʚ ʙʦʰʯʠʣʠʛʠʜʘʛʠ ʙʠʨ ʛʫʨʫ״ ʭʦʜʠʤʣʘʨʠ ʪʦʤʦʥʠʜʘʥ Sun 

Microsystems ʢʦʨʧʦʨʘʮʠʷʩʠ (״ʦʟʠʨʜʘ Oracle ʛʘ ʙʠʨʣʘʰʛʘʥ) ʙʫʶʨʪʤʘʩʠʛʘ 

ʘʩʦʩʘʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ ʠʥʪʝʨʚʘʣ Fortran-95. ʋʰʙʫ ʤʘ״ʩʫʣʦʪ ʪʘʨʠʭʠʡ 

ʘ״ʘʤʠʷʪʛʘ ʵʛʘ, ʯʫʥʢʠ ʫ ʢʝʡʠʥʯʘʣʠʢ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ 

ʙʠʨ ʥʝʯʪʘ ʢʫʪʫʙʭʦʥʘʣʘʨ ʚʘ ʜʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠʥʠʥʛ ʷʨʘʪʠʣʠʰʠʛʘ ʩʘʙʘʙ ʙ˄ʣʜʠ. 

¶ Jinterval  ʣʦʡʠ״ʘʩʠ. ʋʰʙʫ ʣʦʡʠ״ʘ ʈʦʩʩʠʷ ʌʝʜʝʨʘʮʠʷʩʠ ɸʣʪʘʡ ʜʘʚʣʘʪ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʨʦʬʝʩʩʦʨʠ ʉ.ʀ.ɾʠʣʠʥ ʚʘ ʫʥʠʥʛ ʛʫʨʫ״ʠ ʘʲʟʦʣʘʨʠ ʪʦʤʦʥʠʜʘʥ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʤʦץʜʘ. ʃʦʡʠ״ʘʥʠʥʛ ʘʩʦʩʠʡ ʪʘʤʦʡʠʣʣʘʨʠ ʚʘ ʠʤʢʦʥʠʷʪʣʘʨʠ 

 :ʫʡʠʜʘʛʠʣʘʨʜʘʥ ʠʙʦʨʘʪץ

- ʣʦʡʠ״ʘʥʠʥʛ ʦʯʠץʣʠʛʠ; 

 ʠʩʦʙʣʘʰ״ ʦʨʠץʠʩʦʙʣʘʰ ʡ˄ʥʘʣʠʰʣʘʨʠʥʠ ʪʘʥʣʘʰ ʪʘʲʤʠʥʦʪʠ ʘʩʦʩʠʜʘ ʶ״ -

ʪʝʟʣʠʛʠ ״ʘʤʜʘ ʶץʦʨʠ ʘʥʠץʣʠʢ; 

- ʢʝʥʛʘʡʪʠʨʠʣʛʘʥ ʬʫʥʢʮʠʦʥʘʣʣʠʢ. 

ɹʫʥʜʘ ʣʦʡʠϲʘʥʠʥʛ ʦʯʠϨʣʠʛʠ ״ʠʩʦʙʣʘʰ ʪʠʟʠʤʠʜʘ ʪʝʭʥʠʢ ʚʘ ʘʨʭʠʪʝʢʪʫʨʘʚʠʡ 

 ʘʪʥʘʰʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ, ʷʲʥʠ ʠʭʪʠʸʨʠʡץ ʠʣʠʰʜʘץ ʘʙʫʣץ ʘʨʦʨʣʘʨץ

 ʰʠʰʠ ʤʫʤʢʠʥ. ʋʰʙʫ˄ץ ʫʚʯʠ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʛʘ ʢʦʤʧʦʥʝʥʪץʠʟʠץ

ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʥʠʥʛ ʜʘʩʪʫʨ ʢʦʜʣʘʨʠ ʠʥʪʝʨʥʝʪ [8] ʤʘʥʟʠʣʠʛʘ ʪ˄ʣʠץ 

ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. 

¶ Scilab ï ʤʘʪʝʤʘʪʠʢ ʪʠʟʠʤʠʜʘ Int4Sci ʠʥʪʝʨʚʘʣ ʧʘʢʝʪʠ. Scilab ï

ʤʘʪʝʤʘʪʠʢ ʢʦʤʧʴʶʪʝʨ ʩʠʩʪʝʤʘʩʠ ʙ˄ʣʠʙ, MatLabʥʠʥʛ ʝʚʨʦʧʘ ʚʝʨʩʠʷʩʠʛʘ 

˄ʭʰʘʡʜʠ. Scilab ʥʠʥʛ ʘʩʦʩʠʡ ʭʫʩʫʩʠʷʪʠ ʫʥʠʥʛ ʪʠʞʦʨʘʪ ʤʘ״ʩʫʣʦʪʠ 

ʵʤʘʩʣʠʛʠʜʘ, ʷʲʥʠ ʵʨʢʠʥ, ʙʦʰʣʘʥסʠʯ ʢʦʜʣʘʨʠ ʙʠʣʘʥ ʪʘʨץʘʪʠʣʠʰʠʜʠʨ. ʋʥʠʥʛ 

Gnu/Linux, Mac OSX, Windows Vista/7/8/10 ʚʘ ʙʦʰץʘ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ 

ʠʰʣʘʡʜʠʛʘʥ ʚʝʨʩʠʷʣʘʨʠ ʤʘʚʞʫʜ. Scilab ״ʘץʠʜʘ ʢʝʨʘʢʣʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ [11] 

ʢʠʪʦʙʠʜʘʥ ʦʣʠʰ ʤʫʤʢʠʥ. Int4Sci ï Scilabʥʠʥʛ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʩʠ ʙ˄ʣʠʙ, 

http://www.nsc.ru/interval/Programing/IASpecfn.pdf
http://github.com/jinterval/jinterval
http://www.scilab.org/
https://github.com/Int4Sci/Int4Sci-v2
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ʬʨʘʥʮʫʟ ʠʰʣʘʙ ʯʠץʘʨʫʚʯʠʣʘʨʠ ʪʦʤʦʥʠʜʘʥ ʷʨʘʪʠʣʛʘʥ ʚʘ ʵʨʢʠʥ ʪʘʨץʘʪʠʣʘʜʠ. 

ɸʬʩʫʩʢʠ Int4Sci - Scilab 4 ʚʝʨʩʠʷʩʠ ʫʯʫʥ ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥ. ׳ʦʟʠʨʛʠ ʧʘʡʪʜʘ 

Scilab 5 ʠʰʣʘʙ ʯʠץʘʨʠʣʛʘʥʠ ʙʦʠʩ, Scilab 4 ʥʠʩʙʘʪʘʥ ʵʩʢʠʨʛʘʥ. Int4Sci ʥʠ 

Scilab 5 ʛʘ ʤʦʩʣʘʰʪʠʨʠʰ ʫʯʫʥ loader.scʝ ʶʢʣʦʚʯʠ ʬʘʡʣ-ʩʝʥʘʨʠʡʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɸʥʠץʨʦסʠ ʸʨʜʘʤʯʠ ʩʠʩʪʝʤʘʥʠʥʛ ʢʦʤʧʠʣʷʮʠʷʩʠʛʘ ʞʘʚʦʙ 

ʙʝʨʫʚʯʠ 6 ʚʘ 7-ʩʘʪʨʣʘʨʠʥʠ ˄ʯʠʨʠʰ ʢʝʨʘʢ. ʐʫʥʜʘ Scilab ʪʦʤʦʥʠʜʘʥ Int4Sci 

ʡ˄ʥʘʣʠʰʠʜʘ ʸʨʜʘʤ ʙ˄ʣʤʘʡʜʠ, ʘʤʤʦ ʠʥʪʝʨʚʘʣ ʙʫʡʨʫץʣʘʨ ʚʘ ʦʧʝʨʘʪʦʨʣʘʨ 

ʠʰʣʘʙ ʪʫʨʘʜʠ. 

¶ Octave ï ʤʘʪʝʤʘʪʠʢ ʪʠʟʠʤʠ ʫʯʫʥ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪʠ. ʋʰʙʫ ʠʥʪʝʨʚʘʣ 

ʧʘʢʝʪ Octave ʪʠʟʠʤʠ ʷʜʨʦʩʠʜʘ ʠʰʣʘʡʜʠ. Octave ʪʠʟʠʤʠʥʠ MatLab ʚʘ Scilab 

ʪʠʟʠʤʣʘʨʠʥʠʥʛ ʘʥʘʣʦʛʠ ʜʝʡʠʰ ʤʫʤʢʠʥ. ʋ ˄ʟʠʥʠʥʛ ʶץʦʨʠ ʜʘʨʘʞʘʣʠ 

ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʛʘʥʣʠʛʠ, ʵʨʢʠʥ ʪʘʨץʘʪʠʣʫʚʯʠ ʜʘʩʪʫʨʠʡ 

ʤʘ״ʩʫʣʦʪ ʵʢʘʥʣʠʛʠ ʙʠʣʘʥ ʤʘʪʝʤʘʪʠʢ ʪʠʟʠʤʣʘʨ ʠʯʠʜʘ ʤʘʰ״ʫʨ ʙ˄ʣʠʙ, ʘʩʦʩʘʥ 

ʩʦʥʣʠ ״ʠʩʦʙʣʘʰʣʘʨ ʚʘ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʛʨʘʬʠʢ ʪʘʩʚʠʨʣʘʰ, ʷʲʥʠ 

ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ ʙʦʨʘʩʠʜʘ ʥʠʩʙʘʪʘʥ ʢʘʪʪʘ ʠʤʢʦʥʠʷʪʣʘʨʛʘ ʵʛʘ. Octave 

ʪʠʟʠʤʠʥʠʥʛ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪʠ ɻʝʨʤʘʥʠʷʣʠʢ ʜʘʩʪʫʨʯʠ ʆʣʠʚʝʨ ׳ʘʡʤʣʠʭ 

ʪʦʤʦʥʠʜʘʥ ʷʨʘʪʠʣʛʘʥ ʙ˄ʣʠʙ, ʙʘʨʯʘ ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢ ʚʘ ʤʘʥʪʠץʠʡ 

ʘʤʘʣʣʘʨʥʠ ʙʘʞʘʨʠʰʛʘ, ʰʫʥʠʥʛʜʝʢ, ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟʥʠʥʛ ʩʪʘʥʜʘʨʪ ʫʩʫʣʣʘʨʠ 

ʫʯʫʥ ʢ˄ʧʣʘʙ ʧʨʦʮʝʜʫʨʘʣʘʨʛʘ ʵʛʘ. ʀʥʪʝʨʚʘʣ ʧʘʢʝʪ ʵʨʢʠʥ ʪʘʨץʘʪʠʣʫʚʯʠ 

ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪ ʙ˄ʣʛʘʥʣʠʛʠ ʫʯʫʥ ʩʦ״ʘ ʦʣʠʤʣʘʨʠ ʪʦʤʦʥʠʜʘʥ ʜʦʠʤʠʡ 

ʨʘʚʠʰʜʘ ʙʦʡʠʪʠʙ ʙʦʨʠʣʤʦץʜʘ. ʋʰʙʫ ʧʘʢʝʪʥʠʥʛ ʷʥʘ ʙʠʨ ʫʩʪʫʥʣʠʢ ʪʦʤʦʥʠ ï ʫ 

ʕ׳ʄ ʜʘ ʙʘʞʘʨʠʣʘʜʠʛʘʥ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ IEEE 1788 ʩʪʘʥʜʘʨʪʠ 

ʪʘʣʘʙʣʘʨʠʥʠ ץʘʥʦʘʪʣʘʥʪʠʨʠʰʠʜʠʨ. 

¶ IntLab  ï MatLab ʤʘʪʝʤʘʪʠʢ ʪʠʟʠʤʠ ʫʯʫʥ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪ. ʅʝʤʠʩ 

ʤʘʪʝʤʘʪʠʛʠ S. Rump [12] ʪʦʤʦʥʠʜʘʥ ʘʩʦʩ ʩʦʣʠʥʛʘʥ ʫʰʙʫ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪ 

MatLab ʩʠʩʪʝʤʘʩʠʜʘ ʠʰʣʘʡʜʠ ʚʘ ״ʦʟʠʨʛʠ ʢʫʥʜʘ ״ʘʤ ʢ˄ʧʣʘʙ ʪʘʜץʠץʦʪʯʠʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʢʝʣʠʥʤʦץʜʘ [13]. ʇʘʢʝʪ ʢʫʪʫʙʭʦʥʘʩʠ ʙʦʰץʘ ʠʥʪʝʨʚʘʣ 

ʧʘʢʝʪʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʙʦʡʠʪʠʣʛʘʥ. IntLab ʧʘʢʝʪʠʜʘ ץʫʡʠʜʘʛʠ ʩʦ״ʘ 

ʘʣʛʦʨʠʪʤʣʘʨʠ ʙ˄ʡʠʯʘ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʤʫʤʢʠʥ:  

http://wiki.octave.org/Interval_package
https://www.gnu.org/software/octave/
http://www.ti3.tu-harburg.de/rump/intlab/index.html
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 ʠʡ ʠʥʪʝʨʚʘʣʣʘʨ ʚʘ ʰʫ ʪʠʧʜʘʛʠ ʤʘʩʩʠʚʣʘʨ (ʚʝʢʪʦʨʣʘʨ ʚʘץʠץʘ״ ¶

ʤʘʪʨʠʮʘʣʘʨ) ʫʩʪʠʜʘ ʘʨʠʬʤʝʪʠʢ ʘʤʘʣʣʘʨ;  

¶ ʘʚʪʦʤʘʪʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʣʘʰ (ʧʘʨʘʣʣʝʣ ״ʠʩʦʙʣʘʰʣʘʨ);  

Á ʯʠʟʠץʩʠʟ ʪʝʥʛʣʘʤʘʣʘʨ ʩʠʩʪʝʤʘʩʠʥʠ ʝʯʠʰ ʫʯʫʥ ʛʨʘʜʠʝʥʪʣʘʨ;  

Á Hessian ʙ˄ʡʠʯʘ ʛʣʦʙʘʣ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ (ʢ˄ʧ ˄ʟʛʘʨʫʚʯʠʣʠ ʬʫʥʢʮʠʷʣʘʨ 

ʫʯʫʥ);  

¶ ʙʠʨ ʚʘ ʢ˄ʧ ˄ʟʛʘʨʫʚʯʠʣʠ ʠʥʪʝʨʚʘʣ ʢ˄ʧ״ʘʜʣʘʨ; 

¶ ʠʥʪʝʨʚʘʣ ʭʦʩ ץʠʡʤʘʪ ʚʘ ʩʠʥʛʫʣʷʨ ץʠʡʤʘʪ ʤʘʩʘʣʘʣʘʨʠ; 

  ;ʠʡ ʠʥʪʝʨʚʘʣʣʠ ʵʣʝʤʝʥʪʘʨ ʬʫʥʢʮʠʷʣʘʨץʠץʘ״ ¶

¶ ʢʦʤʧʣʝʢʩ ʠʥʪʝʨʚʘʣʣʠ ʵʣʝʤʝʥʪʘʨ ʬʫʥʢʮʠʷʣʘʨ ʚʘ ʙʦʰץʘʣʘʨ. 

ʋʰʙʫ ʧʘʢʝʪ ʫʯʫʥ ʯʝʭ ʦʣʠʤʠ J.Rohn ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ VERSOFT 

ʜʝʙ ʥʦʤʣʘʥʫʚʯʠ ʢʫʪʫʙʭʦʥʘʥʠ ʘʣʦ״ʠʜʘ ʪʘʲʢʠʜʣʘʰ ʣʦʟʠʤ. ʋʰʙʫ ʢʫʪʫʙʭʦʥʘ 

ʘʩʦʩʘʥ ʯʠʟʠץʣʠ ʘʣʛʝʙʨʘ ʚʘ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰ ʤʘʩʘʣʘʣʘʨʠ ʘʣʛʦʨʠʪʤʣʘʨʠʥʠ ˄ʟ 

ʠʯʠʛʘ ʦʣʘʜʠ. IntLab ʜʘʩʪʫʨʠʥʠʥʛ ʢʘʤʯʠʣʠʢʣʘʨʠʜʘʥ ʙʠʨʠ, ʫ ʪʠʞʦʨʘʪ 

ʤʘ״ʩʫʣʦʪʠ ״ʠʩʦʙʣʘʥʘʜʠ, ʷʲʥʠ ʩ˄ʥʛʛʠ ʚʝʨʩʠʷʣʘʨʠ ʧʫʣʣʠʢ. IntLab ʜʘʩʪʫʨʠʥʠʥʛ 

ʦʭʠʨʛʠ ʚʝʨʩʠʷʩʠ IntLab 12 ʙ˄ʣʠʙ, ʙʫ ʚʝʨʩʠʷ Octave ʪʠʟʠʤʠʛʘ ״ʘʤ 

ʤʦʩʣʘʰʪʠʨʠʣʛʘʥ. 

¶ ʀ.ɸ.ʐʘʨʘʷ [16] ʪʦʤʦʥʠʜʘʥ ʷʨʘʪʠʣʛʘʥ ʯʠʟʠץʣʠ ʠʥʪʝʨʚʘʣ 

ʩʠʩʪʝʤʘʣʘʨʥʠʥʛ ʝʯʠʤ ʪ˄ʧʣʘʤʣʘʨʠʥʠ ʚʠʟʫʘʣʣʘʰʪʠʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʜʘʩʪʫʨʣʘʨ.  

IntLinIncR3  ï ʫʯ ʥʦʤʘʲʣʫʤʣʠ ʯʠʟʠץʣʠ ʠʥʪʝʨʚʘʣ ʩʠʩʪʝʤʘʣʘʨʥʠʥʛ ʝʯʠʤʣʘʨ 

ʪ˄ʧʣʘʤʠʥʠ ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ ʫʯʫʥ ʜʘʩʪʫʨʣʘʨ ʤʘʞʤʫʠ ʙ˄ʣʠʙ, MatLab 

ʩʠʩʪʝʤʘʩʠ ʫʯʫʥ Toolbox ״ʠʩʦʙʣʘʥʘʜʠ. ʋʰʙʫ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪʥʠ 

3.5 [0,2] [0,2] [ 1,1]

[0,2] 3.5 [0,2] [ 1,1]

[0,2] [0,2] 3.5 [ 1,1]

x

-å õ å õ
æ ö æ ö

= -
æ ö æ ö
æ ö æ ö-ç ÷ ç ÷

  

 ʩʠʩʪʝʤʘʥʠʥʛ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʝʯʠʤʣʘʨʠ ʪ˄ʧʣʘʤʠʥʠ ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ 

ʤʠʩʦʣʠʜʘ ʢ˄ʨʠʙ ʯʠץʘʤʠʟ: 

1) ʉʠʩʪʝʤʘʥʠʥʛ ʙʦʰʣʘʥסʠʯ ʙʝʨʠʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʠʥʠ ʢʠʨʠʪʘʤʠʟ: 

http://www.nsc.ru/interval/Programing/versoft/versoft_10.zip
http://www.nsc.ru/interval/Programing/MCodes/IntLinIncR3_cp1251.zip
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3.5 0 0 3.5 2 2 1 1

0 3.5 0 , 2 3.5 2 , 1 , 1

0 0 3.5 2 2 3.5 1 1

A A b b

-å õ å õ å õ å õ
æ ö æ ö æ ö æ ö
= = = - =
æ ö æ ö æ ö æ ö
æ ö æ ö æ ö æ ö-ç ÷ ç ÷ ç ÷ ç ÷

. 

ʗʲʥʠ, 

>> inf A = [3.5 0 0; 0 3.5 0; 0 0 3.5]; 

>> sup A = [3.5 2 2; 2 3.5 2; 2 2 3.5]; 

>> inf b = [-1; -1; -1]; 

>> sup b = [ 1; 1; 1]; 

2) ɸʨʛʫʤʝʥʪʥʠʥʛ ʙʦʰʣʘʥסʠʯ ץʠʡʤʘʪʣʘʨʠ ʫʯʫʥ EqnTolR3 ʠʰʛʘ ʪʫʰʠʨʫʚʯʠ 

ʬʫʥʢʮʠʷʥʠ ʯʘץʠʨʘʤʠʟ: 

>> OrientPoints = 1; 

>> transparency = 1; 

>> EqnTolR3(inf A, sup A, inf b, sup b, OrientPoints, transparency); 

 

ɽʯʠʤ ʪ˄ʧʣʘʤʥʠʥʛ ʚʠʟʫʘʣ ʰʘʢʣʠʛʘ ʵʛʘ ʙ˄ʣʘʤʠʟ. 

3) ʂ˄ʨʠʰ ʘʨʛʫʤʝʥʪʠʥʠ ʪʘʥʣʘʡʤʠʟ. ʈʘʩʤ ʪʘ״ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ʝʯʠʤ 

ʪ˄ʧʣʘʤ ʯʝʢʣʠ, ʙ˄ʰʣʠץ ʡ˄ץ. EqnTolR3 ʬʫʥʢʮʠʷʩʠʥʠ ʷʥʘ ʙʠʨ ʤʘʨʪʘ ʠʰʛʘ 

ʪʫʰʠʨʘʤʠʟ 

>> EqnTolR3(inf A, sup A, inf b, sup b, 0, 0); 
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ʚʘ ʥʘʪʠʞʘʜʘ ʨʘʩʤʜʘʛʠ ʰʘʬʬʦʬʣʠʢ ʡ˄ץʦʣʘʜʠ. ʈʘʩʤʥʠ ץʘʡʪʘ ʠʰʣʘʰʠʤʠʟ 

ʤʫʤʢʠʥ. ɹʫʥʠʥʛ ʫʯʫʥ MatLab ʥʠʥʛ ʨʘʩʤʥʠ ʢ˄ʨʠʰʜʘ ץ˄ʣʣʘʥʠʣʘʜʠʛʘʥ 

ʫʩʢʫʥʘʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʘʤʠʟ. 

IntLinIncR2  ï ʠʢʢʠ ʥʦʤʘʲʣʫʤʣʠ ʯʠʟʠץʣʠ ʠʥʪʝʨʚʘʣ ʩʠʩʪʝʤʘʣʘʨʥʠʥʛ 

ʝʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ ʫʯʫʥ ʜʘʩʪʫʨʣʘʨ ʤʘʞʤʫʠ. 

AEsolset.ps ï 2x2 ˄ʣʯʘʤʣʠ ʠʥʪʝʨʚʘʣ ʯʠʟʠץʣʠ ʪʝʥʛʣʘʤʘʣʘʨ ʩʠʩʪʝʤʘʩʠʥʠʥʛ 

AE-ʝʯʠʤʣʘʨ ʪ˄ʧʣʘʤʠʥʠ ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ ʫʯʫʥ PostScript ʪʠʣʠʜʘ ʪʫʟʠʣʛʘʥ 

ʜʘʩʪʫʨ. 

¶ intpakX  ï Maple ʤʘʪʝʤʘʪʠʢʘʚʠʡ ʪʠʟʠʤʠ ʫʯʫʥ ʠʥʪʝʨʚʘʣ ʧʘʢʝʪ. ʋʰʙʫ 

ʠʥʪʝʨʚʘʣ ʧʘʢʝʪʥʠʥʛ ʵʥʛ ʫʩʪʫʥʣʠʢ ʪʦʤʦʥʠ ʰʫʥʜʘʢʠ, ʫʥʜʘ ʙʦʰץʘ ʧʘʢʝʪʣʘʨʜʘʥ 

ʬʘʨץʣʠ ʨʘʚʠʰʜʘ ʩʠʤʚʦʣʣʠ ʘʥʘʣʠʪʠʢ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʤʫʤʢʠʥ. 

ʆʜʘʪʜʘ ʩʠʤʚʦʣʣʠ ״ʠʩʦʙʣʘʰʣʘʨ ʜʝʛʘʥʜʘ ʰʘʢʣ ʘʣʤʘʰʪʠʨʠʰ, ˄ʨʥʠʛʘ ץ˄ʡʠʰ, 

ʩʦʜʜʘʣʘʰʪʠʨʠʰ ʚʘ ʙʦʰץʘ ʘʤʘʣʣʘʨ ʪʫʰʫʥʠʣʘʜʠ. ʉʠʤʚʦʣʣʠ-ʘʥʘʣʠʪʠʢ ʘʤʘʣʣʘʨ 

 ʣʠʢʜʘ ʦʣʠʰʛʘ ʠʤʢʦʥ ʷʨʘʪʘʜʠ. ʏʫʥʢʠ, ʘʣʛʝʙʨʘʠʢץʦʨʠ ʘʥʠץʠʩʦʙʣʘʰʣʘʨʥʠ ʶ״

ʸʢʠ ʙʦʰץʘ ʪʫʨʜʘʛʠ ʠʬʦʜʘʣʘʨʜʘ ʘʣʤʘʰʪʠʨʠʰʣʘʨ ʸʨʜʘʤʠʜʘ ʠʥʪʝʨʚʘʣ ʝʯʠʤ 

ʢʝʥʛʣʠʛʠʥʠʥʛ ʦʨʪʠʙ ʢʝʪʠʰʠ, ʸʢʠ ʙʦʰץʘʯʘ ʘʡʪʛʘʥʜʘ ʠʥʪʝʨʚʘʣʣʘʨʥʠʥʛ 

ʢʝʥʛʘʡʠʙ ʢʝʪʠʰ ʵʬʬʝʢʪʠ [14] ʙʘʨʪʘʨʘʬ ʵʪʠʣʠʰʠ ʤʫʤʢʠʥ.  

¶ ʉ++ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠʜʘ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ ʷʨʘʪʠʣʛʘʥ 

ʢʫʪʫʙʭʦʥʘʣʘʨ: 

- boost; 

- filib++ ; 

http://www.nsc.ru/interval/Programing/MCodes/IntLinIncR2_cp1251.zip
http://www.nsc.ru/interval/Programing/AEsolset.ps
http://www2.math.uni-wuppertal.de/~xsc/software/intpakX
http://www.boost.org/libs/numeric/interval/doc/interval.htm
http://www2.math.uni-wuppertal.de/wrswt
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- libieeep1788 ï ʙʫ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘ IEEE 1788 ʩʪʘʥʜʘʨʪʠ ʘʩʦʩʠʜʘ 

ʷʨʘʪʠʣʛʘʥ ʚʘ ʙʫʛʫʥʛʠ ʢʫʥʜʘ ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʨ ʠʯʠʜʘ ʵʥʛ 

ʧʝʰץʘʜʘʤʠ ״ʠʩʦʙʣʘʥʘʜʠ; 

- C-XSC - ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʩʠ C++ ʪʠʣʠʜʘ ʷʨʘʪʠʣʛʘʥ ʙʦʰץʘ 

ʢʫʪʫʙʭʦʥʘʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʘʥʯʘ ʙʦʡʠʪʠʣʛʘʥ; 

- PROFIL/BIAS  ï ʉ++ ʪʠʣʠʜʘ ʸʟʠʣʛʘʥ ʚʘ ʙʦʰץʘ ʰʫ ʪʠʣʜʘ ʷʨʘʪʠʣʛʘʥ 

ʢʫʪʫʙʭʦʥʘʣʘʨ ʫʯʫʥ ʥʘʤʫʥʘ ʜʝʙ ץʘʨʘʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ (Basic Interval 

Arithmetic Subroutines Library) ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʩʠ [15]; 

- Gaol ï ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʩʠʥʠ ʷʨʘʪʛʘʥ ʤʫʘʣʣʠʬʣʘʨʥʠʥʛ ʬʠʢʨʠʯʘ, ʙʫ 

ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘʛʘ ʤʦʩʣʘʰʪʠʨʠʣʛʘʥ ʚʘ ʬʦʡʜʘʣʘʥʠʰ ʦʩʦʥ ʚʘ ץʫʣʘʡ 

ʙ˄ʣʛʘʥ ʜʘʩʪʫʨʠʡ ʤʘ״ʩʫʣʦʪ. 

ʉ++ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʘʩʦʩʘʥ ʠʣʤʠʡ ״ʠʩʦʙʣʘʰʣʘʨ ʫʯʫʥ ʤ˄ʣʞʘʣʣʘʥʛʘʥʣʠʛʠ, 

ʰʫʥʠʥʛʜʝʢ, ʦʙʲʝʢʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ ʙ˄ʣʛʘʥʣʠʛʠ ʫʯʫʥ, 

ʤʘʟʢʫʨ ʪʠʣʜʘ ʞʫʜʘ ʢ˄ʧʣʘʙ ʠʥʪʝʨʚʘʣ ʢʫʪʫʙʭʦʥʘʣʘʨ ʷʨʘʪʠʣʛʘʥ. 

ʍʫʣʦʩʘ ʚʘ ʪʘʢʣʠʬʣʘʨ. ׳ʠʩʦʙʣʘʰ ʤʘʪʝʤʘʪʠʢʘʩʠʥʠʥʛ ץʘʡʩʠ ʩʦ״ʘʩʠ ʙʠʣʘʥ 

ʰʫסʫʣʣʘʥʠʰʠʤʠʟʜʘʥ ץʘʪʲʠʡ ʥʘʟʘʨ, ʤʘʩʘʣʘ ʝʯʠʤʠʥʠ ʘʩʦʩʣʘʰʠʤʠʟ ʫʯʫʥ, ʷʲʥʠ 

ʩʦʥʣʠ ʝʯʠʤʣʘʨ ʦʣʠʰʠʤʠʟ ʸʢʠ ʝʯʠʤʥʠ ʪʘʩʚʠʨʣʘʰʠʤʠʟ (ʜʝʤʦʥʩʪʨʘʮʠʷ, 

ʚʠʟʫʘʣʣʘʰʪʠʨʠʰ: ʛʨʘʬʠʢ, ʜʠʘʛʨʘʤʤʘ ʚʘ ״.ʢ. ץʫʨʠʰ) ʫʯʫʥ ʤʦʩ ʜʘʩʪʫʨʣʘʰ 

ʪʠʣʣʘʨʠ ʚʘ ʫʣʘʨʥʠʥʛ ʤʫ״ʠʪʣʘʨʠʥʠ ʸʢʠ ʘʤʘʣʠʡ ʜʘʩʪʫʨʠʡ ʚʦʩʠʪʘʣʘʨʥʠ ʪʘʥʣʘʰ 

ʟʘʨʫʨʘʪʠ ʧʘʡʜʦ ʙ˄ʣʘʜʠ. 

ʋʰʙʫ ʤʘץʦʣʘʜʘʛʠ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʪʘʰʢʠʣ ץʠʣʠʰ ʚʘ 

ʢʦʤʧʴʶʪʝʨ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʣʘʨʠʥʠ ʷʨʘʪʠʰ ʤʫʘʤʤʦʣʘʨʠʥʠʥʛ ʪʘ״ʣʠʣʠ 

 :ʘʨʠʰʛʘ ʘʩʦʩ ʙ˄ʣʘʜʠץʡʠʜʘʛʠ ʭʫʣʦʩʘʣʘʨʥʠ ʯʠ˄ץ

¶ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰ ʚʦʩʠʪʘʣʘʨʠ ʬʘʥ ʚʘ ʪʝʭʥʠʢʘʥʠʥʛ ʪʫʨʣʠ ʭʠʣ ʤʫʘʤʤʦʣʠ 

ʡ˄ʥʘʣʠʰʣʘʨʜʘʛʠ ʘʚʪʦʤʘʪʣʘʰʪʠʨʠʣʛʘʥ ʪʠʟʠʤʣʘʨʠʛʘ ʪʘʜʙʠץ ʵʪʠʣʠʰʠ ʤʫʤʢʠʥ; 

¶ ʘʥʲʘʥʘʚʠʡ (ʢʣʘʩʩʠʢ) ʠʥʪʝʨʚʘʣ ʘʨʠʬʤʝʪʠʢʘ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʠʥʪʝʨʚʘʣ 

ʦʙʲʝʢʪʣʘʨʥʠʥʛ ʙʦʰץʘ ʩʠʥʬʣʘʨʠ ʚʘ ʤʦʜʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʦʧʝʨʘʮʠʷʣʘʨʜʘʥ ״ʘʤ 

ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰ ʤʫʤʢʠʥ; 

https://github.com/nehmeier/libieeep1788
http://www2.math.uni-wuppertal.de/wrswt/xsc-sprachen.html
http://www.ti3.tu-harburg.de/knueppel/profil/index_e.html
http://sourceforge.net/projects/gaol
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¶ ʠʥʪʝʨʚʘʣ ʪʠʧʣʠ ʤʘʲʣʫʤʦʪʣʘʨ ʙʠʣʘʥ ʠʰʣʘʡʜʠʛʘʥ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪʣʘʨ 

ʩʦʥʠ ʜʦʠʤ ˄ʩʠʙ ʙʦʨʘʚʝʨʘʜʠ, ץʫʣʘʡ ʠʥʪʝʨʬʝʡʩ, ʶץʦʨʠ ʘʥʠץʣʠʢ ʚʘ ʶץʦʨʠ 

ʪʝʟʣʠʢ ʤʫʘʤʤʦʩʠ ʫʣʘʨʛʘ ץ˄ʡʠʣʘʜʠʛʘʥ ʘʩʦʩʠʡ ʪʘʣʘʙʣʘʨ ״ʠʩʦʙʣʘʥʘʜʠ; 

¶ ʠʥʪʝʨʚʘʣ ״ʠʩʦʙʣʘʰʣʘʨʥʠ ʪʘʰʢʠʣ ץʠʣʠʰʜʘ ʚʘ ʩʠʤʚʦʣʣʠ-ʘʥʘʣʠʪʠʢ 

 ʠʣʠʥʘʜʠʛʘʥ ʤʘʩʘʣʘʣʘʨ ʫʯʫʥ ʢʦʤʧʴʶʪʝʨ ʘʣʛʝʙʨʘʩʠץ ʠʩʦʙʣʘʰʣʘʨ ʪʘʣʘʙ״

ʪʠʟʠʤʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʜʠʨ. ʏʫʥʢʠ ʜʘʩʪʣʘʙ ʩʠʤʚʦʣʣʠ 

ʘʣʤʘʰʪʠʨʠʰʣʘʨʥʠ ʙʘʞʘʨʠʙ, ʢʝʡʠʥ ʠʪʝʨʘʮʠʦʥ ʞʘʨʘʸʥʣʘʨʛʘ ˄ʪʠʰ ʝʯʠʤ 

ʘʥʠץʣʠʛʠʥʠ ʦʰʠʨʠʰʛʘ ʠʤʢʦʥʠʷʪ ʷʨʘʪʠʰʠ ʤʫʤʢʠʥ. ʄʘʩʘʣʘʥ, ʠʥʪʝʨʚʘʣ 

ʘʨʠʬʤʝʪʠʢ ʠʬʦʜʘʜʘ ʠʣʦʞʠ ʙʦʨʠʯʘ ˄ʟʛʘʨʫʚʯʠʣʘʨʥʠʥʛ ʪʘʢʨʦʨ ʠʰʪʠʨʦʢʠʜʘʥ 

 ʘʣʠ ʥʠʩʙʘʪʘʥ ʦʧʪʠʤʘʣץʣʣʘʰ ʦʨ˄ץ ʫʪʫʣʠʰ ʸʢʠ ʩʫʙʜʠʩʪʨʠʙʫʪʠʚʣʠʢ ʭʦʩʩʘʩʠʥʠץ

(ʪʦʨ ʠʥʪʝʨʚʘʣ) ʝʯʠʤʣʘʨʥʠ ʦʣʠʰ ʤʫʤʢʠʥ. 

ʋʰʙʫ ʠʰ ʠʣʤʠʡ-ʤʝʪʦʜʠʢ ʭʘʨʘʢʪʝʨʜʘ ʙ˄ʣʠʙ, ʫʥʜʘʛʠ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʜʘʥ ʚʘ ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʪʘʣʘʙʘʣʘʨ, ʤʘʛʠʩʪʨʘʥʪʣʘʨ, ʜʦʢʪʦʨʘʥʪʣʘʨ 

ʚʘ ˄ʟ ʪʘʜץʠץʦʪʣʘʨʠʜʘ ʠʥʪʝʨʚʘʣ ʘʥʘʣʠʟ ʫʩʫʣʣʘʨʠ ʚʘ ʫʥʠʥʛ ʜʘʩʪʫʨʠʡ 

ʪʘʲʤʠʥʦʪʠʥʠ ʪʘʜʙʠץ ʵʪʫʚʯʠʣʘʨ ʬʦʡʜʘʣʘʥʠʰʠ ʤʫʤʢʠʥ. 
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ʊɸʃɸɹɸʃɸʈʅʀʅɻ ñʂʆʄʇʔʖʊɽʈ ʊɸʒʄʀʅʆʊʀò ʌɸʅʀɼɸʅ 

ʂʆʄʇɽʊɽʅʊʃʀɻʀʅʀ ʈʀɺʆɾʃɸʅʊʀʈʀʐɼɸ ɸʍɹʆʈʆʊ-ʊɸʒʃʀʄ 

ʄʋ׳ʀʊʃɸʈʀɼɸʅ ʌʆʁɼɸʃɸʅʀʐ 

ʅʦʨʙʝʢʦʚ ɸʟʘʤʘʪ ʆʩʪʘʥʘץʫʣʦʚʠʯ  

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʪʘʷʥʯ ʜʦʢʪʦʨʘʥʪʠ, ɶʟʙʝʢʠʩʪʦʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʋʰʙʫ ʤʘץʦʣʘʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ñʂʦʤʧʲʶʪʝʨ ʪʘʲʤʠʥʦʪʠò 

ʬʘʥʠʜʘʥ ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ ʤʫʘʤʤʦʣʘʨʠ, ʫʣʘʨʥʠ ʙʘʨʪʘʨʘʬ ʵʪʠʰ ʫʩʫʣʣʘʨʠʛʘ ʦʠʜ ʪʘʢʣʠʬ ʚʘ 

ʪʘʚʩʠʷʣʘʨ ʙʝʨʠʙ ˄ʪʠʣʛʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ 

ʨʘʟʚʠʪʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʝʜʤʝʪʫ çʂʦʤʧʴʶʪʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝè 

ʠ ʧʫʪʠ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. 

Annotation. This article discusses suggestions and recommendations on the 

problems of using information and educational environments in the development 

of students' competencies and ways to overcome them in the subject of "Computer 

Supply".  

Kalit soózlar: ʂʦʤʧʲʶʪʝʨ ʪʘʲʤʠʥʦʪʠ, ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠ, 

ʢʦʤʧʝʪʝʥʮʠʷ, ʢʦʤʧʝʪʝʥʪʣʠʢ, ʘʭʙʦʨʦʪ-ʢʦʤʤʫʥʠʢʘʩʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʤʘʩʦʬʘʚʠʡ 

ʪʘʲʣʠʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʢʦʤʧʝʪʝʥʮʠʷ, ʢʦʤʧʝʪʝʥʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

Keywords: computer support, information technology and educational 

environment, competence, information and communication, technology, distance 

learning. 

Kirish.  ʂʦʤʧʴʶʪʝʨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʥʩʦʥ ʬʘʦʣʠʷʪʠʥʠʥʛ ʙʘʨʯʘ 

ʩʦ״ʘʣʘʨʠʛʘ ʞʘʜʘʣ ʩʫʨʲʘʪʣʘʨ ʙʠʣʘʥ ʢʠʨʠʙ ʙʦʨʠʰʠ, ʪʘʲʣʠʤ ʞʘʨʘʸʥʠʛʘ ʘʭʙʦʨʦʪ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʦʩʠʪʘʣʘʨʠʥʠ ʞʦʨʠʡ ʵʪʠʰ ʤʘʩʘʣʘʩʠʥʠʥʛ ʢʝʥʛ ʢ˄ʣʘʤʜʘ 
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ʤʫ״ʦʢʘʤʘ ץʠʣʠʥʠʰʠʛʘ ץʘʨʘʤʘʩʜʘʥ, ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠʜʘ 

ʠʥʬʦʨʤʘʪʠʢʘ ʪʫʨʢʫʤʠʛʘ ʢʠʨʫʚʯʠ ʬʘʥʣʘʨʜʘʥ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʦʠʜ ʦʣʠʙ ʙʦʨʠʣʘʸʪʛʘʥ ʘʤʘʣʠʡ ʠʰʣʘʨ ʢ˄ʣʘʤʠʥʠ ʚʘ ʫʥʛʘ 

 ,ʘʨʘʪʠʣʛʘʥ ʵʲʪʠʙʦʨʥʠ ʪʘʣʘʙ ʜʘʨʘʞʘʩʠʜʘ ʜʝʙ ʙ˄ʣʤʘʡʜʠ [1, 2, 3]. ʐʫ ʙʦʠʩץ

ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠʜʘ ʠʥʬʦʨʤʘʪʠʢʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨʠʥʠ ʪʘʡʸʨʣʘʰʜʘ 

ʢʘʩʙʠʡ ʬʘʥʣʘʨʥʠ, ʭʫʩʫʩʘʥ ñʂʦʤʧʴʶʪʝʨ ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ ʢʝʥʛʨʦץ ʪʘʪʙʠץ ʵʪʠʰ ʞʠʜʜʠʡ ʟʘʨʫʨʘʪʛʘ ʘʡʣʘʥʛʘʥ. 

ɸʜʘʙʠʸʪʣʘʨ ʪʘ״ʣʠʣʠ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʘʭʙʦʨʦʪ-ʢʦʤʤʫʥʠʢʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷ (ɸʂʊ)ʣʘʨʠ ʠʥʩʦʥ ʬʘʦʣʠʷʪʠʜʘ ʢʝʥʛ ʪʘʪʙʠץ ʵʪʠʰ ʪʫʬʘʡʣʠ, ʰʘʭʩʠʡ 

ʚʘ ʢʘʩʙʠʡ ʚʘʟʠʬʘʣʘʨʥʠ ״ʘʣ ʵʪʠʰ ʫʯʫʥ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʠʙ ʙʦʨʤʦץʜʘ 

[4,5]. ʐʫʥʠʥʛ ʫʯʫʥ ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʘʣʘʨʠʜʘ ɸʂʊʛʘ ʦʠʜ ʢʦʤʧʝʪʝʥʪʣʠ 

ʤʫʪʘʭʘʩʠʩʣʘʨʥʠ ʪʘʡʸʨʣʘʰ ʤʫ״ʠʤ ʤʘʩʘʣʘʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ ץʦʣʤʣץʜʘ. ɹʫ 

ʙʦʨʘʜʘ, ʞʫʤʣʘʜʘʥ ʀ.ʄ.ɹʘʰʪʘʥʘʨ, ʃ.ɺ.ɹʦʯʘʨʦʚʘ, ɺ.ɺ.ɹʫʯʝʣʴʥʠʢʦʚ, ʃ.ʈ. 

ɺʦʪʷʢʦʚʘ, ʅ.ɸ.ɻʦʥʯʘʨʦʚʘ, ɼ.ɺ.ɼʘʭʠʥ, ɸ.ɸ.ʄʫʢʘʰʝʚʘ, ɸ.ɺ.ʆʚʯʘʨʦʚ, ɽ.ɸ. 

ʂʦʟʣʦʚʘ, ʃ.ʅ.ʇʘʣʘʤʘʨʯʫʢ,  ʊ.ɺ.ʇʘʥʢʦʚʘ, ɸ.ɸ.ʂʫʟʥʝʮʦʚ, ɺ.ʖ.ʅʠʢʠʰʠʥʘ, 

ʆ.ʅ.ɻʨʠʙʘʥ ʢʘʙʠ ʦʣʠʤʣʘʨ ˄ץʠʫʚʯʠ ʚʘ ʪʘʣʘʙʘʣʘʨʥʠ ɸʂʊʛʘ ʦʠʜ 

ʢʦʤʧʝʪʝʥʮʠʷʩʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ץʘʨʘʪʠʣʛʘʥ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʦʣʠʙ 

ʙʦʨʛʘʥ.  

ɸ.ɸ.ʂʫʟʥʝʮʦʚʘʥʠʥʛ ʬʠʢʨʠʛʘʥ ʢ˄ʨʘ, ɸʂʊʛʘ ʦʠʜ ʢʦʤʧʝʪʝʥʮʠʷ ʰʘʭʩʥʠ 

ʟʘʤʦʥʘʚʠʡ ʪʝʭʥʠʢ ʙʠʣʠʤ ʚʘ ʢ˄ʥʠʢʤʘʣʘʨʥʠ ״ʘʸʪʜʘ ʩʘʤʘʨʘʣʠ ץ˄ʣʣʘʰ 

 ,ʦʙʠʣʠʷʪʠ ʩʠʬʘʪʠʜʘ ʙʝʣʛʠʣʘʡʜʠ [6]. ɺ.ʖ.ʅʠʢʠʰʠʥʘʥʠʥʛ ʬʠʢʨʠʛʘ ʢ˄ʨʘץ

ʤʫʪʘʭʘʩʩʠʩʥʠ ʢʘʩʙʠʡ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʮʠʷʩʠ ʟʘʤʦʥʘʚʠʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʚʘ 

ʢʦʤʧʴʶʪʝʨ ʪʘʨʤʦץʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʪʫʨʣʠ ʭʠʣ ʧʨʦʬʝʩʩʠʦʥʘʣ 

ʤʫʘʤʤʦʣʘʨʥʠ ״ʘʣ ץʠʣʠʰʛʘ ʠʤʢʦʥ ʙʝʨʘʜʠʛʘʥ ʙʠʣʠʤ, ʢ˄ʥʠʢʤʘ ʚʘ ʤʘʣʘʢʘʣʘʨʛʘ 

ʵʛʘ ʙ˄ʣʛʘʥ ñʀʥʩʦʥʥʠʥʛ ʠʥʪʝʛʨʘʣ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʩʠòʜʠʨ [7]. 

ʃ.ɺ.ʆʪʚʝʨʯʝʥʢʦʥʠʥʛ ʬʠʢʨʠʛʘ ʢ˄ʨʘ, ʢʘʩʙʠʡ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʮʠʷʩʠʥʠ 

ʰʘʢʣʣʘʥʪʠʨʠʰ ñʊʘʣʘʙʘʣʘʨʥʠʥʛ ʥʘʟʘʨʠʡ ʪʫʰʫʥʯʘʣʘʨʠ ʚʘ ʪʝʛʠʰʣʠ ʘʭʙʦʨʦʪ 

(ʢʦʤʧɹʶʪʝʨ) ʞʘʨʘʸʥʣʘʨʠ ״ʘʤʜʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʥʠʥʛ ʬʘʦʣʠʷʪ ʫʩʣʫʙʣʘʨʠʥʠ 
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ʠʰʣʘʙ ʯʠץʠʰʜʘ ʙʦʰץʘʨʠʣʘʜʠʛʘʥ ʶʪʫץʣʘʨʠò ʜʝʙ, ʪʘʲʨʠʬʣʘʡʜʠ [8]. 

ʆ.ʅ.ɻʨʠʙʘʥʠʥʠʥʛ ʬʠʢʨʠʛʘ ʢ˄ʨʘ, ɸʂʊʛʘ ʦʠʜ ʢʦʤʧʝʪʝʥʮʠʷ ï ʙʫ ʰʘʭʩʥʠʥʛ 

ʘʭʙʦʨʦʪ ʞʘʤʠʷʪʠʜʘ ʤʫʚʘʬʬʘץʠʷʪʣʠ ʷʰʘʰ ʚʘ ʠʰʣʘʰ ʫʯʫʥ ʪʫʨʣʠ ʭʠʣ 

ʤʫʘʤʤʦʣʘʨʥʠ ״ʘʣ ץʠʣʠʰʜʘ ɸʂʊʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ץʦʙʠʣʠʷʪʠʜʠʨ [9]. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʬʠʢʨʣʘʨ ʘʩʦʩʠʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ɸʂʊʛʘ ʦʠʜ 

ʢʦʤʧʝʪʝʥʮʠʷʣʘʨʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪʯʠʣʘʨʥʠ ʢ˄ʧʣʘʙ ʠʣʤʠʡ 

ʚʘ ʫʩʣʫʙʠʡ ʘʜʘʙʠʸʪʣʘʨ ʤʘʚʞʫʜ. ɹʠʟʥʠʥʛ ʪʘʜץʠץʦʪʠʤʠʟ ʫʰʙʫ ʤʘʥʙʘʣʘʨʥʠ 

ʪʘ״ʣʠʣ ʵʪʠʰ ʦʨץʘʣʠ ʧʝʜʘʛʦʛʠʢʘ ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠʜʘ ʙ˄ʣʘʞʘʢ 

ʠʥʬʦʨʤʘʪʠʢʘ ˄ץʠʪʫʚʯʠʣʘʨʠʥʠ ʢʘʩʙʠʡ ʬʘʥʣʘʨʛʘ, ʭʫʩʫʩʘʥ ñʂʦʤʧʴʶʪʝʨ 

ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʛʘ ʦʠʜ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʢʦʤʧʝʪʝʥʮʠʷʣʘʨʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʙʘסʠʰʣʘʥʛʘʥ.  

ɹʫ ʙʦʨʘʜʘ ɼ.ɺ.ʃʫʯʘʥʠʥʦʚʘʥʠʥʛ ʬʠʢʨʠʛʘ ʢ˄ʨʘ, ʙ˄ʣʘʞʘʢ ʠʬʦʨʤʘʪʠʢʘ 

 ʠʪʠʫʚʯʠʣʘʨʥʠ ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰʥʠ ʵʥʛ ʩʘʤʘʨʘʣʠץ˄

ʫʩʫʣʣʘʨʠʜʘʥ ʙʠʨʠ, ʙʫ ˄ץʠʪʠʰʥʠʥʛ ʠʥʪʝʨʘʢʪʠʚ ʰʘʢʣʣʘʨʠʜʘʥ, ʷʲʥʠ ʤʘʩʦʬʘʚʠʡ 

ʪʘʲʣʠʤ ʧʣʘʪʬʦʨʤʘʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʣʠʛʠʥʠ ʪʘ״ʣʠʣʠʡ 

ʤʘʥʙʘʣʘʨ ʘʩʦʩʠʜʘ ʠʩʙʦʪʣʘʙ ʙʝʨʛʘʥ. ʋʥʠʥʛ ʬʠʢʨʠʛʘ ʢ˄ʨʘ, ʦʣʠʡ ʪʘʲʣʠʤ 

ʤʫʘʩʩʘʩʘʣʘʨʠʜʘ ʘʭʙʦʨʦʪ ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʢʝʥʛ ʢ˄ʣʘʤʜʘ ʬʦʡʜʘʣʘʥʠʰʥʠ 

 ʦʣʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʠʞʦʜʠʡ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʮʠʷʩʠʥʠ״ ʠʩʦʙʛʘ ʦʣʛʘʥ״

ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ʤʘʩʦʬʘʚʠʡ ʪʘʲʣʠʤ ʪʫʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʩʘʤʘʨʘʣʠ 

 ʦʣʜʘ ʦʣʠʡ״ ʠʩʦʙʛʘ ʦʣʛʘʥ״ ʠʩʦʙʣʘʥʘʜʠ [10]. ɸʭʙʦʨʦʪʜʘʥ ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰʥʠ״

ʪʘʲʣʠʤʜʘ ʤʘʩʦʬʘʚʠʡ ˄ץʠʪʠʰ ʵʥʛ ʤʘץʙʫʣ ʪʘʨʟʜʘ ʘʞʨʘʣʠʙ ʪʫʨʘʜʠ. ɹʫʛʫʥʛʠ 

ʢʫʥʜʘ ʪʘʲʣʠʤʛʘ ʦʠʜ ץʘʙʫʣ ץʠʣʠʥʛʘʥ ʥʦʨʤʘʪʠʚ-״ʫץʫץʠʡ ״ʫʞʞʘʪʣʘʨʜʘ 

ʘʫʜʠʪʦʨʠʷ ʤʘʰסʫʣʦʪʣʘʨʠ ץʠʩץʘʨʪʠʨʠʣʠʙ, ʤʫʩʪʘץʠʣ ʪʘʲʣʠʤ ʩʦʘʪʠʥʠ 

ʦʰʠʨʠʰʛʘ ץʘʨʘʪʠʣʛʘʥ. ʄʫʩʪʘץʠʣ ʪʘʲʣʠʤʥʠ ʵʩʘ ʀʥʪʝʨʥʝʪ ʪʘʨʤʦסʠ ʦʨץʘʣʠ 

ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʠʰ ʥʘʟʘʨʜʘ ʪʫʪʠʣʛʘʥ. ʋʰʙʫ 

ʸʥʜʘʰʫʚ ʙʠʣʘʥ ʵʥʛ ʤʘʥʪʠץʠʡ ˄ʪʠʰ ʘʥʲʘʥʘʚʠʡ ʪʘʲʣʠʤ ʰʘʢʣʠʜʘʥ ʢʝʥʛ 

 ʘʤʨʦʚʣʠ ˄ʨʛʘʥʠʰ ʢʦʥʮʝʧʮʠʷʩʠץ ʘʤʨʦʚʣʠ ʪʘʲʣʠʤ ʰʘʢʣʠʛʘ ˄ʪʘʜʠ. ʂʝʥʛץ

ʠʩʪʘʣʛʘʥ ʞʦʡʜʘ ʢʝʨʘʢʣʠ ʪʝʭʥʠʢ ʚʦʩʠʪʘʣʘʨ ʸʨʜʘʤʠʜʘ ˄ʨʛʘʥʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 

ʥʘʟʘʨʜʘ ʪʫʪʘʜʠ. ʍʫʣʦʩʘ ʰʫʢʠ, ʤʘʪʝʨʠʘʣʥʠʥʛ ʤʫ״ʠʤ ץʠʩʤʠ ʤʘʩʦʬʘʚʠʡ ʰʘʢʣʛʘ 
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˄ʪʢʘʟʠʣʠʙ, ʪʫʨʣʠ ʠʥʪʝʨʘʢʪʠʚ ʰʘʢʣʣʘʨ ʫʯʫʥ ʘʫʜʠʪʦʨʠʷ ʤʘʰסʫʣʦʪʣʘʨʠʜʘ ʚʘץʪ 

 ʰʠʤʯʘ ʨʘʚʠʰʜʘ˄ץ ʦʣʜʠʨʠʣʘʜʠ, ʙʫ ʫʣʘʨʥʠʥʛ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰʥʠץ

ʧʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠʣʘʨ, ʪʘʣʘʙʘʣʘʨ ʙʠʣʘʥ ʦʥʣʘʡʥ ʢʦʥʩʫʣʪʘʮʠʷʣʘʨ, 

ʤʫʣʦץʦʪʣʘʨʥʠ ʛʫʨʫ״ ʙ˄ʣʠʙ ʪʘʰʢʠʣ ʵʪʠʰ ʠʤʢʦʥʠʷʪʠ ʷʨʘʪʠʣʘʜʠ [10].  

ɹʫ ʙʦʨʘʜʘ ʤʘʤʣʘʢʘʪʠʤʠʟ ʚʘ ʄʫʩʪʘץʠʣ ɼʘʚʣʘʪʣʘʨ ׳ʘʤʜ˄ʩʪʣʠʛʠ 

ʦʣʠʤʣʘʨʠ, ʞʫʤʣʘʜʘʥ ɸ.ɸʙʜʫץʦʜʠʨʦʚ, ʄ.ɸ.ʖʣʜʘʰʝʚ, ɸ.ɸ.ʀʙʨʘʛʠʤʦʚ, 

ɸ.ʉ.ɼʞʫʨʘʝʚ, ɽ.ɺ.ʗʢʫʰʠʥʘ, ɻ.ɸ.ɻʘʨʝʝʚʘ, ɸ.ɺ.ʂʘʨʤʘʥʦʚʩʢʠʡ, ɸ.ɸ.ʉʢʚʦʨʮʦʚ, 

ɻ.ʄ.ʂʫʣʝʰʦʚʘ, ʆ.ɺ.ʄʠʨʟʘʙʝʢʦʚʘ, ɺ.ɺ.ʇʦʣʦʚʠʥʢʠʥʘʣʘʨʥʠʥʛ ʪʘʜץʠץʦʪʣʘʨʠ 

ʰʫʥʠ ʢ˄ʨʩʘʪʘʜʠʢʠ, ˄ץʫʚʯʠ ʚʘ ʪʘʣʘʙʘʣʘʨʥʠ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʮʠʷʩʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʫʯʫʥ ʤʫʩʪʘץʠʣ ˄ץʫʚ ʬʘʦʣʠʷʪʠʜʘ ʤʘʩʦʬʘʚʠʡ ʪʘʲʣʠʤʜʘʥ, ʷʲʥʠ 

ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠ״ ץʠʩʦʙʣʘʥʘʜʠ.  

 ɸʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠ ï ʙʫ ʪʫʨʣʠ ʭʠʣ ʪʘʨʢʠʙʠʡ ץʠʩʤʣʘʨʥʠ ˄ʟʠʜʘ 

ʙʠʨʣʘʰʪʠʨʛʘʥ ʦʥʣʘʡʥ ˄ץʠʪʠʰ ʪʠʟʠʤʠʜʠʨ. ɹʠʨʦץ, ʙʫʛʫʥʛʠ ʢʫʥʜʘ ʙʫʥʜʘʡ 

ʤʫ״ʠʪ ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʣʘʨʠ ʫʯʫʥ ʢ˄ʧʨʦץ ʭʘʨʘʢʪʝʨʣʠʜʠʨ. ɹʫ 

ʨʝʩʧʫʙʣʠʢʘʤʠʟʥʠʥʛ ɼʘʚʣʘʪ ʪʘʲʣʠʤ cʪʘʥʜʘʨʪʠʛʘ ʙʦסʣʠץ ʙ˄ʣʠʙ, ʫʥʛʘ ʢ˄ʨʘ 

ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʩʠʥʠ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠ ץʫʡʠʜʘʛʠʣʘʨʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʘʜʠ: 

ʨʘץʘʤʣʠ ʪʘʲʣʠʤ ʤʘʥʙʘʣʘʨʠʥʠ ˄ʟʠʜʘ ʤʫʞʘʩʩʘʤʣʘʛʘʥ ʘʭʙʦʨʦʪ ʪʘʲʣʠʤʠ 

ʨʝʩʫʨʩʣʘʨʠ; ʘʣʦץʘ ʪʘʨʤʦץʣʘʨʠ, ʟʘʤʦʥʘʚʠʡ ʵʣʝʢʪʨʦʥ ʪʘʲʣʠʤ ʚʦʩʠʪʘʣʘʨ 

ʸʨʜʘʤʠʜʘ ˄ץʠʪʠʰʥʠ ʪʘʲʤʠʥʣʘʡʜʠʛʘʥ ʟʘʤʦʥʘʚʠʡ ʧʝʜʘʛʦʛʠʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪʠʟʠʤʠʜʠʨ [11]. 

 ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ɶץʠʪʠʰʥʠʥʛ ʪʘʰʢʠʣʠʡ ʰʘʢʣʣʘʨʠ 

ʤʘʲʨʫʟʘʣʘʨ, ʩʝʤʠʥʘʨʣʘʨ, ʢʦʥʩʫʣʪʘʮʠʷʣʘʨ, ʘʤʘʣʠʡ, ʣʘʙʦʨʘʪʦʨʠʷ ʚʘ ʤʫʩʪʘץʠʣ 

ʠʰʣʘʨ, ʪʨʝʥʠʥʛʣʘʨ, ʪʝʩʪ ʩʠʥʦʚʣʘʨʠʥʠ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ ʪʘʰʢʠʣ ʵʪʠʰ ʤʫʤʢʠʥ. ɹʫ ʢʫʥʜʫʟʛʠ ʪʘʲʣʠʤ ʦʣʫʚʯʠʣʘʨ ʫʯʫʥ 

ʵʣʝʢʪʨʦʥ ʪʘʲʣʠʤʥʠʥʛ ʢʝʥʛ ץ˄ʣʣʘʥʠʣʠʰʠ ʙʠʣʘʥ ʙʦסʣʠץ. ɸʭʙʦʨʦʪ-ʪʘʲʣʠʤ 

ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʦʨץʘʣʠ ʤʘʲʨʫʟʘ, ʘʤʘʣʠʡ ʚʘ ʣʘʙʦʨʘʪʦʨʠʷ 

ʤʘʰסʫʣʦʪʣʘʨʠʥʠ ʪʘʰʢʠʣ ʵʪʠʰʜʘ ʞʠʜʜʠʡ ˄ʟʛʘʨʠʰʣʘʨ ʶʟ ʙʝʨʘʜʠ. ɶץʫʚ 

ʞʘʨʘʸʥʠʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʥʠʥʛ ʠʥʪʝʨʘʢʪʠʚ ʚʦʩʠʪʘʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ, ʪʘʰʢʠʣ ʵʪʠʰʜʘ ʪ˄ʨʪʪʘ ʘʩʦʩʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʚʞʫʜ: 
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ʥʘʟʘʨʠʡ ʤʘʪʝʨʠʘʣʣʘʨ ˄ץʫʚ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ (ץ˄ʣʣʘʥʤʘ, ʢʠʪʦʙ ʚʘ ʙʦʰץʘʣʘʨ); 

ʧʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠ ʪʘʲʣʠʤ ʩʫʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ; ʪʘʣʘʙʘ ʪʘʲʣʠʤ ʩʫʙʲʝʢʪʠ 

ʩʠʬʘʪʠʜʘ; ʘʭʙʦʨʦʪ ʪʘʲʣʠʤ ʤʫ״ʠʪʠʥʠʥʛ ʠʥʪʝʨʘʢʪʠʚ ʚʦʩʠʪʘʣʘʨʠʜʘʥ 

 .ʠʪʠʰʥʠʥʛ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘץ˄

ʋʰʙʫ ʢʦʤʧʦʥʝʥʪ ñʪʘʣʘʙʘ-ʧʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠò ʚʘ ñʪʘʣʘʙʘ-ʥʘʟʘʨʠʡ 

ʤʘʪʝʨʠʘʣò ʤʫʥʦʩʘʙʘʪʣʘʨʠʜʘ ʚʦʩʠʪʘʯʠ ʚʘʟʠʬʘʩʠʥʠ ʙʘʞʘʨʘʜʠ (5-ʨʘʩʤʛʘ 

 .(ʘʨʘʥʛץ

 

 

 

 

 

 

 

 

 

 

 

1.5-ʨʘʩʤ. ɸʭʙʦʨʦʪ ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠʥʛ 

ʪʘʨʢʠʙʠʡ ץʠʩʤʣʘʨʠ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʫʟʠʣʤʘ ñʂʦʤʧʴʶʪʝʨ ʪʘʴʤʠʥʦʪʠò ʬʘʥʠʥʠ ˄ץʠʪʠʰ 

ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ץʫʡʠʜʘʛʠ ʠʤʢʦʥʠʷʪʣʘʨʥʠ ʷʨʘʪʘʜʠ:  

ʄʦʩʣʘʰʫʚʯʘʥʣʠʢ. ʊʘʣʘʙʘʣʘʨ ʦʜʘʪʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʙ ʪʘʲʣʠʤ ʦʣʠʰʜʘ ʤʘʲʨʫʟʘ, ʘʤʘʣʠʡ ʚʘ ʣʘʙʦʨʘʪʦʨʠʷ ʤʘʰסʫʣʦʪʣʘʨʠʛʘ 

ʤʫʥʪʘʟʘʤ ץʘʪʥʘʰʤʘʡʜʠʣʘʨ, ʙʘʣʢʠ ˄ʟʣʘʨʠ ʫʯʫʥ ץʫʣʘʡ ʞʦʡʜʘ, ץʫʣʘʡ ʪʝʤʧʜʘ 

ʠʰʣʘʰʘʜʠ, ʙʫ ʵʩʘ ʠʰ ʬʘʦʣʠʷʪʠ ʙʠʣʘʥ ʪʘʲʣʠʤ ʦʣʠʰʥʠ ʙʠʨ ʚʘץʪʥʠ ˄ʟʠʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʠʤʢʦʥʠʷʪʠʥʠ ʷʨʘʪʘʜʠ.  

ʄʦʜʫʣʣʠʢ. ɸʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʥʠʥʛ ʪʘʨʢʠʙʠʜʘʛʠ ˄ץʫʚ ʨʝʩʫʨʩʣʘʨ 

ʤʦʜʫʣ ʧʨʠʥʮʠʧʠʛʘ ʘʩʦʩʣʘʥʘʜʠ. ׳ʘʨ ʙʠʨ ʘʣʦ״ʠʜʘ ʢʫʨʩ ʤʘʲʣʫʤ ʙʠʨ ʬʘʥ 

ʇʨʦʬʝʩʩʦʨ-  ʠʪʫʚʯʠץ˄

ɸʭʙʦʨʦʪ ʪʘʲʣʠʤ ʤʫ״ʠʪʠ 

ʊʘʣʘʙʘ 

ʊʘץʜʠʤʦʪ ʪʘʲʣʠʤ 

ʚʦʩʠʪʘʣʘʨ 

ɺʠʜʝʦ 

ʨʝʩʫʨʩʣʘʨ 

ɶʟʠʥʠ-˄ʟʠ ʙʘ״ʦʣʘʰ ʚʘ 

ʥʘʟʦʨʘʪ ץʠʣʠʰ ʚʦʩʠʪʘʣʘʨ 

ʈʫʭʩʘʪ ʙʝʨʠʰ  

ʌʦʡʜʘʣʘʥʠʰ 

ɺʠʨʪʫʘʣ 

ʩʪʝʥʜʣʘʨ 

ɸʥʠʤʘʮʠʷʣʠ 

ʢ˄ʨʛʘʟʤʘʣʠ ʚʦʩʠʪʘʣʘʨ 

ʉʪʘʥʜʘʨʪ ʚʘ 

ʥʦʩʪʘʥʜʘʨʪ ʪʝʩʪʣʘʨ 
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ʩʦ״ʘʩʠʥʠʥʛ ʷʭʣʠʪ ʢ˄ʨʠʥʠʰʠʥʠ ʷʨʘʪʘʜʠ. ɹʫ ˄ץʫʚ ʜʘʩʪʫʨʠʥʠ ʠʥʜʠʚʠʜʫʘʣ ʸʢʠ 

ʛʫʨʫ״ ʙ˄ʣʠʙ ʢʫʨʩʣʘʨʥʠ ʤʫʩʪʘץʠʣ ʨʘʚʠʰʜʘ ˄ʨʛʘʥʠʰʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. 

ʀץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨʣʠʢ. ʊʘʲʣʠʤ ʦʣʠʰʥʠʥʛ ʢʝʥʛ ץʘʤʨʦʚʣʠʣʠʛʠ 

ʪʫʬʘʡʣʠ, ʘʥʘʥʘʚʠʡ ʪʘʲʣʠʤʛʘ ʥʠʩʙʘʪʘʥ ʘʨʟʦʥ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘ ʪʘʲʣʠʤ 

ʦʣʫʚʯʠʥʠʥʛ ʩʦʥʠ ʯʝʢʣʘʥʤʘʡʜʠ.  

ʇʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠʥʠʥʛ ʷʥʛʠ ʨʦʣʠ. ʇʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠʛʘ ʪʘʲʣʠʤ 

ʞʘʨʘʸʥʠʥʠ ʤʫʚʦʬʠץʣʘʰʪʠʨʠʰ, ˄ץʠʪʠʣʘʜʠʛʘʥ ʢʫʨʩʥʠ ʷʥʛʠʣʘʰ ʚʘ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ˄ץʫʚ ʣʦʡʠ״ʘʣʘʨʠʥʠ ʙʦʰץʘʨʠʰ ʢʘʙʠ ʠʤʢʦʥʠʷʪʣʘʨʥʠ 

ʷʨʘʪʘʜʠ. ʐʫʥʠʥʛʜʝʢ, ʦʥʣʘʡʥ ˄ץʫʚ ʛʫʨʫ״ʣʘʨʠʥʠ ʙʦʰץʘʨʘʜʠ, ʪʘʣʘʙʘʣʘʨʥʠʥʛ 

ʢʘʩʙʠʡ ʬʘʥʣʘʨʜʘʥ ʙʠʣʠʤʣʘʨʠʥʠ ʤʫʩʪʘץʠʣ ʨʘʚʠʰʜʘ ʪʘʲʣʠʤ ʦʣʠʰʠʥʠ 

ʪʘʲʤʠʥʣʘʡʜʠ.  

ʊʘʲʣʠʤ ʩʠʬʘʪʠʥʠʥʛ ʥʘʟʦʨʘʪʠ. ɸʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʜʘ ʥʘʟʦʨʘʪ 

ʰʘʢʣʠ ʩʠʬʘʪʠʜʘ, ʤʘʩʦʬʘʜʘʥ ʪʘʰʢʠʣ ʵʪʠʣʛʘʥ ʠʤʪʠ״ʦʥʣʘʨ, ʩʫ״ʙʘʪʣʘʨ, ʘʤʘʣʠʡ 

ʠʰʣʘʨ, ʢʫʨʩ ʚʘ ʣʦʠ״ʘ ʠʰʣʘʨʠ, ʢʦʤʧʴʶʪʝʨʥʠʥʛ ʘץʣʣʠ ʩʠʥʦʚ ʪʠʟʠʤʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ʐʫʥʠ ʪʘʲʢʠʜʣʘʰ ʢʝʨʘʢʢʠ, ʘʭʙʦʨʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʜʘ 

ʘʫʜʠʪʦʨʠʷʜʘ ʥʘʟʦʨʘʪ ץʠʣʠʰ ʤʫʘʤʤʦʩʠʥʠ ״ʘʣ ץʠʣʠʰ, ʫʥʠʥʛ ʪʘʲʣʠʤ 

ʩʪʘʥʜʘʨʪʣʘʨʠʛʘ ʤʫʚʦʬʠץʣʠʛʠ ʙʫʪʫʥ ʪʠʟʠʤʠʥʠ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ 

ʤʫʚʘʬʬʘץʠʷʪʠ ʫʯʫʥ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ.  

ʊʘʣʘʙʘʣʘʨʥʠʥʛ ʠʥʪʝʨʬʘʦʣ ʢʦʛʥʠʪʠʚ ʚʘ ʘʤʘʣʠʡ ʬʘʦʣʠʷʪʠʥʠ ʪʘʰʢʠʣ 

ʵʪʠʜhʘ ʤʘʩʦʬʘʚʠʡ ʪʘʲʣʠʤʜʘʥ ʬʦʜʘʣʘʥʠʰ ʩʘʤʘʨʘʣʠ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘ 

ʧʨʦʬʝʩʩʦʨ-˄ץʠʪʫʚʯʠ ʚʘ ʪʘʣʘʙʘʣʘʨ ˄ʨʪʘʩʠʜʘ ˄ʟʘʨʦ ʘʣʦץʘʥʠ ʦʥʣʘʡʥ ʰʘʢʣʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ [10]. ʅʘʪʠʞʘʜʘ, ʪʘʣʘʙʘʣʘʨ ʬʘʥʛʘ ʦʠʜ ʤʘʲʣʫʤʦʪʣʘʨʥʠ 

ʤʫʩʪʘץʠʣ ʨʘʚʠʰʜʘ ˄ʨʛʘʥʠʰʛʘ ״ʘʤʜʘ ʤʫʩʪʘץʠʣ ץʘʨʦʨʣʘʨ ץʘʙʫʣ ץʠʣʠʰ 

ʤʘʣʘʢʘʩʠ ʨʠʚʦʞʣʘʥʘʜʠ. 

ʐʫ ʙʦʠʩ, ʪʘʣʘʙʘʣʘʨʥʠʥʛ ñʂʦʤʧʴʶʪʝʨ ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ ץʫʡʠʜʘʛʠ 1-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʪʫʟʠʣʤʘʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʣʦʟʠʤ ʜʝʛʘʥ ʭʫʣʦʩʘʛʘ ʢʝʣʜʠʢ (ɼ.ɺ.ʃʫʯʘʥʠʥʦʚ 

ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץʠʣʛʘʥ) [10]. 
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1.6- ʊʘʣʘʙʘʣʘʨʥʠʥʛ ñʢʦʤʧʴʶʪʝʨ ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ. 

 

ʋʰʙʫ ʢʝʣʪʠʨʠʣʛʘʥ ʪʫʟʠʣʤʘ ʘʩʦʩʠʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ñʂʦʤʧʴʶʪʝʨ 

ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥ ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʫʯʫʥ ʀʥʪʝʨʥʝʪ 

ɼʠʜʘʢʪʠʢ ʞʘʨʘʸʥʥʠ ʪʘʰʢʠʣ ʵʪʠʰ 

ɶץʫʚ ʤʘץʩʘʜʣʘʨʠʥʠ ʘʥʠץʣʘʰ: 

Á ɼʘʚʣʘʪ ʪʘʣʘʙʣʘʨʠ ʘʩʦʩʠʜʘ ʢʘʩʙʠʡ 

ʬʘʦʣʠʷʪʛʘ ʪʘʡʸʨʛʘʨʣʠʢ ʞʘʨʘʸʥʠʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ 

ʠʞʦʜʠʡ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʮʠʷʩʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʘʜʠʛʘʥ ʪʘʲʣʠʤ ʜʘʩʪʫʨʣʘʨʠʥʠʥʛ 

ʤʘʟʤʫʥʠʥʠ ʘʥʠץʣʘʰ; 

Á ʪʘʲʣʠʤʥʠʥʛ ʠʥʥʦʚʘʮʠʦʥ ʰʘʢʣʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ; 

Á ʤʘʰסʫʣʦʪʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ʪʘʲʣʠʤ 

ʪʨʘʝʢʪʦʨʠʷʩʠ; 

Á ʪʘץʜʠʤ ʵʪʘʜʠʛʘʥ ˄ץʫʚ ʪʘʨʢʠʙʠʥʠ ʪʘʥʣʘʰ; 

Á ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʤʘʲʣʫʤʦʪʥʠ ˄ʟʣʘʰʪʠʨʠʰʛʘ 
ʪʘʡʸʨʣʠʛʠ ʢʦʤʧʦʥʝʥʪʘʣʘʨʠ. 

ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʘʭʙʦʨʦʪ ʢʦʤʧʝʪʝʥʩʠʷʩʠ 

ʀʞʦʜʠʡ ʪʘʨʢʠʙʠʡ ץʠʩʤʣʘʨʥʠʥʛ ʪʘʲʨʠʬʠ 

- ʢʘʩʙʠʡ ʬʘʦʣʠʷʪʠʜʘ ɸʊ ʚʦʩʠʪʘʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰʛʘ ʦʠʜ  ʤʦʪʠʚʘʮʠʷʩʠ ˄ʡסʦʪʠʰ; 

- ʤʘʚʞʫʜ ץʠʡʠʥʯʠʣʠʢʣʘʨʥʠ ʝʥʛʠʙ ˄ʪʠʰʜʘ  

ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘ 

ʪʘʡʸʨʣʠʛʠ; 

- ɸʂ ʸʨʜʘʤʠʜʘ ʧʨʦʘʢʪʠʚ ʠʰʣʘʰʛʘ ʪʘʡʸʨʣʠʢ; 

- ɸʊ ʙʠʣʘʥ ʠʰʣʘʰʜʘ ʠʥʪʝʣʣʝʢʪʫʘʣ ʬʘʦʣʠʷʪ. 

ɼʘʚʣʘʪ ʪʘʣʘʙʠ 

ɹʦʰץʘʨʫʚ ʙʣʦʢʠ 

 ʡʠʣʘʜʠʛʘʥ ʜʠʜʘʢʪʠʢ ʪʘʣʘʙʣʘʨ˄פ

ʊʝʭʥʠʢ ʚʘ ʜʘʩʪʫʨʠʡ 

ʪʘʲʤʠʥʦʪ ʙʣʦʢʠ 

ɶץʠʪʠʰʥʠʥʛ ʪʘʰʢʠʣʠʡ ʰʘʢʣʣʘʨʠʥʠ ʪʘʥʣʘʰ: 

 ʫʚץ˄ ʠʣץʫʣʦʪʣʘʨ ʚʘ ʤʫʩʪʘסʠʪʫʚʯʠ ʫʯʫʥ ʫʩʣʫʙʠʡ ʢ˄ʨʩʘʪʤʘʣʘʨ; ʤʘʰץ˄

ʬʘʦʣʠʷʪʠʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʥʠʥʛ ʠʥʪʝʨʘʢʪʠʚ ʚʦʩʠʪʘʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰ; ˄ʟʠʥʠ-˄ʟʠ ʙʘ״ʦʣʘʰ ʚʘ ʥʘʟʦʨʘʪ ץʠʣʠʰʜʘ ʘʭʙʦʨʦʪ- 

ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ. 

ʊʘʲʣʠʤ ʚʦʩʠʪʘʣʘʨʠʥʠʥʛ 

ʪʘʲʨʠʬʠ 

- ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʩʠʥʠʥʛ 

ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠ; 

- ʤʘʪʙʘʘ ʚʦʩʠʪʘʣʘʨʠ; 

- ʵʣʝʢʪʨʦʥ ״ʫʞʞʘʪʣʠ ʚʦʩʠʪʘʣʘʨ; 

- ʤʘʲʣʫʤʦʪʣʘʨ ʚʘ ʙʠʣʠʤʣʘʨ 

ʙʘʟʘʣʘʨʠ; 

 - LMS ʙʦʰץʘʨʠʰ ʪʠʟʠʤʠ; 

- ʪʘʲʣʘʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʥʠ  

 ;ʘʡʜ ʵʪʠʰʥʠ  ʨʝʡʪʠʥʛ ʪʠʟʠʤʠץ

ï ʤʘʭʩʫʩ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪ 

ʪ˄ʧʣʘʤʣʘʨʠ. 

ʄʘʰסʫʣʦʪ ʤʝʪʦʜʣʘʨʠʥʠʥʛ 

ʪʘʲʨʠʬʠ 

ʬʘʥʣʘʨʘʨʦ ʬʘʦʣʠʷʪ ʫʩʫʣʣʘʨʠ;  

ʠʥʜʠʚʠʜʫʘʣ ʪʘʲʣʠʤʥʠʥʛ 

ʠʥʪʝʨʘʢʪʠʚ ʫʩʫʣʣʘʨʠ; ʠʞʦʙʠʡ 

ʤʦʪʠʚʘʮʠʷʥʠ ˄ʡסʦʪʠʰ ʫʩʫʣʣʘʨʠ; 

ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʠʥʪʝʨʬʘʦʣ 

ʢʦʛʥʠʪʠʚ ʘʤʘʣʠʡ ʬʘʦʣʠʷʪʠʥʠ 

ʪʘʰʢʠʣ ʵʪʠʰ ʫʩʫʣʣʘʨʠ. 

ʊʘʲʣʠʤ ʙʣʦʢʠ 

ʊʘʣʘʙʘ 
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ʪʘʨʤʦסʠʜʘ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠʥʠ ʷʨʘʪʠʰ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ʋʰʙʫ ʘʭʙʦʨʦʪ 

ʪʘʲʣʠʤ ʤʫ״ʠʪʠ ˄ʟʠʜʘ ץʫʠʜʘʛʠʣʘʨʥʠ ʤʫʞʘʩʩʘʤʣʘʰʪʠʨʠʰʠ ʣʦʟʠʤ: ʬʘʥʛʘ ʦʠʜ 

ɼʊʉʣʘʨʠ ʚʘ ʫʥʛʘ ʤʦʩ ʨʘʚʠʰʜʘ ʷʨʘʪʠʣʛʘʥ ʥʘʤʫʥʘʚʠʡ ʜʘʩʪʫʨ; ʬʘʥʛʘ ʦʠʜ 

ʥʘʤʫʥʘʚʠʡ ʢʫʨʩ ʚʘ ʙʠʪʠʨʫʚ ʤʘʣʘʢʘʚʠʡ ʠʰʠ ʤʘʚʟʫʣʘʨʠ; ʪʘʣʘʙʘʣʘʨ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʪʦʧʰʠʨʠץʣʘʨ; ʞʦʨʠʡ, 

ʦʨʘʣʠץ ʚʘ ʷʢʫʥʠʡ ʥʘʟʦʨʘʪ ʩʘʚʦʣʣʘʨ; ʤʫʩʪʘץʠʣ ʪʘʲʣʠʤʥʠ ʪʘʰʢʠʣ ʵʪʠʰʛ ʫʯʫʥ 

ʡ˄ʨʠץʥʦʤʘʣʘʨ; ʬʘʥʛʘ ʦʠʜ ʜʘʨʩʣʠʢʣʘʨ, ˄ץʫʚ, ʫʩʣʫʙʠʡ ץ˄ʣʣʘʥʤʘʣʘʨ ʚʘ hʫ ʢʘʙʠ 

 ʫʣʦʪʣʘʨʜʘ ʟʘʤʦʥʘʚʠʡסʫʚ-ʤʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʵʣʝʢʪʨʦʥ ʚʝʨʩʠʷʣʘʨʠ; ʤʘʰץ˄

 ʣʣʘʰʛʘ˄ץ ʠʪʠʰ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʘ ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʚʦʩʠʪʘʣʘʨʠʥʠץ˄

ʦʠʜ ʤʝʪʦʜʠʢ ʢ˄ʨʩʘʪʤʘʣʘʨ; ʬʘʥʛʘ ʦʠʜ ʘʫʜʠʦ, ʚʠʜʝʦ, ʚʠʨʪʫʘʣ ʩʪʝʥʜʣʘʨ, 

ʪʘץʜʠʤʦʪʣʠ ˄ץʫʚ ʚʦʩʠʪʘʣʘʨ ʙ˄ʣʠʰʠ; ʬʘʥʛʘ ʦʠʜ ʦʣʠʥʛʘ ʙʠʣʠʤ, ʢ˄ʥʠʢʤʘ ʚʘ 

ʤʘʣʘʢʘʣʘʨʠʥʠ ʙʘ״ʦʣʘʰ ʙ˄ʡʠʯʘ ʦʥʣʘʡʥ ʪʝʩʪʣʘʨ ʪ˄ʧʣʘʤʠ.  

 ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʫʟʠʣʤʘ ʘʩʦʩʠʜʘ 

ñʂʦʤʧʴʶʪʝʨ ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ 

ʨʠʚʦʞʣʘʥʪʠʨʠʰʛʘ ʤ˄ʣʞʘʣʣʘʥʛʘʥ comp-edu.uz ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ ʤʫ״ʠʪʠ 

ʷʨʘʪʠʣʠʙ, ʫʥʥʠʥʛ ʩʘʤʘʨʘʜʦʨʣʠʢ ʜʘʨʘʞʘʩʠʥʠ ʘʥʠץʣʘʰ ʤʘץʩʘʜʠʜʘ ʪʘʞʨʠʙʘ-

ʩʠʥʦʚ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʜʠ. ʊʘʞʨʠʙʘ-ʩʠʥʦʚ ʠʰʣʘʨʠʛʘ ʅʘʚʦʠʡ ʜʘʚʣʘʪ 

ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠʥʠʥʛ ñʀʥʬʦʨʤʘʪʠʢʘ ˄ץʠʪʠʰ ʤʝʪʦʜʠʢʘʩʠò ʚʘ 

ñʄʘʪʝʤʘʪʠʢʘ ʚʘ ʠʥʬʦʨʤʘʪʠʢʘò ʪʘʲʣʠʤ ʡ˄ʥʘʣʠʰʠ ʪʘʣʘʙʘʣʘʨʠ ʞʘʣʙ ʵʪʠʣʜʠ. 

ʋʰʙʫ ʞʘʣʙ ʵʪʠʣʛʘʥ ʪʘʣʘʙʘʣʘʨʥʠ ʪʘʞʨʠʙʘ ʚʘ ʥʘʟʦʨʘʪ ʛʫʨ״ʠʛʘ ʘʞʨʘʪʠʣʜʠ. 

ʅʘʟʦʨʘʪ ʛʫʨʫ״ʠʛʘ ʘʥʘʥʘʚʠʡ ʪʘʨʪʠʙʜʘ ʤʘʰסʫʣʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʙ˄ʣʩʘ, 

ʪʘʞʨʠʙʘ ʛʫʨʫ״ʠʛʘ ʵʩʘ ʪʘʜץʠץʦʪ ʜʦʠʨʘʩʠʜʘ ʷʨʘʪʠʣʛʘʥ ʘʭʙʦʨʦʪ-ʪʘʲʣʠʤ 

ʤʫ״ʠʪʠʜʘʥ (comp-edu.uz) ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʪʘʰʢʠʣ ʵʪʠʣʜʠ. ʊʘʞʨʠʙʘ-

ʩʠʥʦʚʛʘ ʞʘʣʙ ʵʪʠʣʛʘʥ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ  ʉʪʫʜʝʥʪ-ʌʠʰʝʨ 

ʢʨʠʪʝʨʠʷʩʠ ʘʩʦʩʠʜʘ ʤʘʪʝʤʘʪʠʢ-ʩʪʘʪʠʩʪʠ ʪʘ״ʣʠʣ ʵʪʠʣʜʠ. ʄʘʟʢʫʨ ʢʨʠʪʝʨʠʷʜʘʥ 

ʬʦʜʘʣʘʥʠʰʜʘ ʪʘʥʣʘʤʘʣʘʨ ʫʯʫʥ ʤʦʩ ˄ʨʪʘ ץʠʡʤʘʪ ä
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X , ˄ʟʣʘʰʪʠʨʠʰ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʘʥʠץʣʘʰʜʘ ʵʩʘ ɸ %  ʬʦʨʤʫʣʘʜʘʥ 
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ʬʦʡʜʘʣʘʥʠʣʠʥʜʠ. ׳ʠʩʦʙʣʘʰ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ, ʪʘʞʨʠʙʘ ʛʫʨʫ״ʠʥʠʥʛ 

ʢ˄ʨʩʘʪʢʠʯʠ ʥʘʟʦʨʘʪ ʛʫʨʫ״ʠʛʘ ʥʠʩʙʘʪʘʥ 8 % ʛʘ ʦʰʛʘʥʣʠʛʠ ʤʘʲʣʫʤ ʙ˄ʣʜʠ. 

 ʍʫʣʦʩʘ ʚʘ ʪʘʢʣʠʬʣʘʨ. ʆʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠʜʘ ʘʭʙʦʨʦʪ ʪʘʲʣʠʤ 

ʤʫ״ʠʪʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ˄ץʠʪʠʰʜʘʛʠ ʪʘʰʢʠʣʠʡ ʰʘʢʣʣʘʨ ʚʘ 

ʫʩʫʣʣʘʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠʛʘ, ʫʥʜʘʛʠ ʷʥʛʠ ʤʝʪʦʜʣʘʨʥʠʥʛ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʛʘ 

 ʘʤ ʦʣʠʙ ʢʝʣʘʜʠ. ʐʫʥʠʥʛʜʝʢ, ʪʘʲʣʠʤ-ʪʘʨʙʠʷʥʠʥʛ ʧʝʜʘʛʦʛʠʢ-ʧʩʠʭʦʣʦʛʠʢ״

ʤʘץʩʘʜʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʟʘʤʦʥʘʚʠʡ ʘʭʙʦʨʦʪ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰʥʠ, ʪʘʲʣʠʤ ʩʦ״ʘʩʠʜʘ ʫʣʘʨʥʠ ʷʨʘʪʠʰ 

ʘʤʘʣʠʸʪʠ ʚʘ ʤʝʪʦʜʦʣʦʛʠʷʩʠ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʰʥʠ ʥʘʟʘʨʜʘ ʪʫʪʘʜʠ. 

 ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʘ״ʣʠʣʠʡ ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ ʭʫʣʦʩʘ 

 ʠʣʠʰʠʤʠʟ ʤʫʤʢʠʥʢʠ, ʪʘʣʘʙʘʣʘʨʥʠʥʛ ñʂʦʤʧʴʶʪʝʨ ʪʘʲʤʠʥʦʪʠò ʬʘʥʠʜʘʥץ

ʢʦʤʧʝʪʝʥʪʣʠʛʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰ ʫʯʫʥ ʘʭʙʦʨʦʪ ʪʘʲʣʠʤ ʤʫ״ʠʪʣʘʨʠʜʘʥ 

ʬʦʡʜʘʣʘʥʠʰʥʠ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. ɹʫʥʜʘ ʪʘʣʘʙʘʣʘʨ ʬʘʥʛʘ ʦʠʜ ˄ץʚ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ ץʠʜʠʨʠʙ ʪʦʧʠʰ ʦʨץʘʣʠ ʤʫʩʪʘץʠʣ ʪʘʲʣʠʤ ʦʣʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 

ʷʨʘʪʘʜʠ. ʅʘʪʠʞʘʜʘ, ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʢʨʝʘʪʠʚ ʬʠʢʨʣʘʰʠ ʦʰʘʜʠ ʚʘ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠ ʨʠʚʦʞʣʘʥʘʜʠ.  
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MOBIL  ILOVA  YARATISH  TEXNOLOGIYASI  

Djurayev Davron Doniyorovich 

Navoiy davlat pedagogika instituti oóqituvchisi, Oózbekiston 

 

Annotatsiya.Ushbu maqolada mobil ilovalar yaratish uchun Android 

tizimidan foydalanish uslubiyoti yoritilgan. Shuningdek tizimdan foydalanish 

mexanizmi, uning strukturasi, xizmatchi soózlari va funksiyalarining bajaradigan 

vazifasi va ular asosida sodda hisoblash ishlarini bajaruvchi ilova yaratish usuli 

keltirilgan.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

Android ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɸ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʤʝʭʘʥʠʟʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʝʸ ʩʪʨʫʢʪʫʨʘ, ʬʫʥʢʮʠʠ ʩʣʫʞʝʙʥʳʭ ʩʣʦʚ ʠ ʬʫʥʢʮʠʡ, 

ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʨʦʩʪʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

Annotation. The article discusses the technique of using the Android system 

to create mobile applications. It also provides a mechanism for using the system, 

its structure, functions of service words and functions, a method for creating 

applications based on them that perform simple computational work. 

Kalit soózlar. Android, Kotlin, Configuration Settings, activity_main, 

MainActivity, LinearLayout, EditText, Button, TextView, Class, extends, 

implements, @Override. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. Android, Kotlin, ʅʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

activity_main, MainActivity, LinearLayout, EditText, Button, TextView, Class, 

ʨʘʩʰʠʨʷʝʪ, ʨʝʘʣʠʟʫʝʪ, @Override. 

Key words. Android, Kotlin, Configuration Settings, activity_main, 

MainActivity, LinearLayout, EditText, Button, TextView, Class, extends, 

implements, @Override. 
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Kirish. Bugungi kunda mobil qurilmalarining takomillashuvi va ulardan 

taôlim jarayonida qoóllanilishi tufayli, unga mos ilovalar ishlab chiqish dolzarb 

masalalardan biri boólib qolmoqda [12].  

Ushbu muammolarni bartarf etish uchun oóquvchi-talabalarga mobil 

ilovalarni loyihalashga oid malakalarini rivojlantirishni taqoza etadi. Buning uchun 

esa oóquvchi-talabalarni Android Studio, Python, C#, JavaScript, C++ va Dart kabi 

instrumental va amaliy dasturlardan foydalanishda malaka va kompetensiyalarini 

rivojlantirish lozim.  

Mavzuga oid adabiyotlarning tahlili . Taôlim jarayonida axborot 

kommunikatsiya texnologiyalarini joriy etish nazariyasi va amaliyoti, elektron 

taôlim resurslari joriy etish metodikasi, masofaviy oóqitish muammolariga oid 

mamlakatimiz va Mustaqil Davlatlar Hamdoóstligida, jumladan A.Abduqodirov, 

M.Aripov, U.Begimkulov, M.Lutfillayev, F.Zokirova, N.Tayloqov, A.Hayitov, 

U.Yuldashev, R.Boqiyev, G.Abramova, Ye.Pogodina, I.Falina, A.Andreyev, 

O.Belova, Y.Gospodarik, V.Gura, A.Uvarov, E.Chernyayeva, N.A.Goncharova, 

V.Kuklev kabi olimlar tomonidan ilmiy izlanishlar olib borilgan. 

Ammo ushbu olimlarning tadqiqotlarida Android tizimida mobil ilovalarni 

loyihalsh, ulardan taôlim jarayonida foydalanishga oid tadqiqiotlar yetarli darajada 

tadqiq etilmagan. Shu bois, olib chiqilayotga tadqiqot bugungi kunda dolzarb 

masalalardan biri hisoblanadi.  

Android ï bu mobil qurilmalar uchun moóljallangan turli hil ilovalar va 

xizmatlarni oóz ichiga olgan operatsion tizim. Android arxitekturasi Java asosida 

qurilgan boólib, android tizim uchun barcha ilova va dasturlar Java dasturlash tili  

yordamida yaratiladi [1, 2, 5]. 

 Android platformasida ilova yaratish uchun dasturchi Java yoki Kotlin 

dasturlash tilidan, Android API (Application Programming Interface - dastularni 

dasturiy interfeysi) va Android application architecture, yaôni ilova yaratish 

arxitekturasidan xabardor boólishi talab etiladi [2]. Shu bilan birga har tomonla 

qulay imkoniyatga va interfeysga ega boólgan dasturlash muhiti kerak. Bizga 
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maôlumki, koóp yillar davomida, Eclipse IDE Android muhiti dasturlash jarayonida 

foydalanilib kelindi. Hozirgi kunda esa Android Studio oózining bir qator qulay 

imkoniyatlarini taqdim etmoqda. 

Android Studio Googlening mobil ilovalarini yaratish uchun ishlab chiqilgan 

rasmiy IDE hisoblanadi. Bu IDE (Integrated development environment - dasturlash 

tillari uchun muhit) IntelliJ IDEA asosida yaratilgan va bu IDE dasturchilarga 

kerakli boólgan koóplab foydali imkoniyatlarni taqdim etadi. 

Google kompaniyasi mutaxassislari Android Studioni Windows, Mac OS X 

va albatta Linux operatsion tizimlarida ishlashga moslashtirishgan. Android Studio 

insolyatorini dasturning rasmiy sahifasidan 

(https://developer.android.com/studio/index.html) yuklab olish va usbu manzilda 

Android Studioga kerak boóladigan SDK (dasturiy ta'minot ishlab chiqish uchun 

toóplam, kutubxona) ni ham topish mumkin [3, 6, 8]. 

Yuklab olingan insolyatorni kompyuterga oórnatish uchun u quyidagi 

parametrlarga ega boólishi lozim [11]. 

1. Windows uchun talablar: 

a) Microsoft Windows 7/8/10 (32-bit or 64-bit); 

b) 3 GB RAM minimum, 8 GB RAM (tavsiya qilingan) (plus 1 GB Android 

Emulator uchun); 

a) 2 GB hotiradan joy minimum, 4 GB (tavsiya qilingan) (500 MB IDE plus 

1.5 GB Android SDK uchun va emulator system image uchun); 

b) 1280 x 800 minimum ekran oólchami. 

2. Mac OS uchun talablar: 

a) Mac OS X 10.10 (Yosemite) yoki yuqori, 10.13 gacha (High Sierra); 

b) 3 GB RAM minimum, 8 GB RAM (tavsiya qilingan) (plus 1 GB Android 

Emulator uchun); 

c) 2 GB hotiradan joy minimum, 4 GB (tavsiya qilingan) (500 MB IDE plus 

1.5 GB Android SDK uchun va emulator system image uchun); 

d) 1280 x 800 minimum ekran oólchami. 
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3. Linux OS uchun talablar 

a) GNOME or KDE desktop. Ubuntu 14.04 LTS, Trusty Tahr; 

b) GNU C Library (glibc) 2.19 yoki yuqori; 

c) 3 GB RAM minimum, 8 GB RAM (tavsiya qilingan) (plus 1 GB Android 

Emulator uchun); 

d) 2 GB hotiradan joy minimum, 4 GB (tavsiya qilingan) (500 MB IDE plus 

1.5 GB Android SDK uchun va emulator system image uchun); 

e) 1280 x 800 minimum ekran oólchami. 

Yuqorida keltirilgan talablarga javob beradigan kompyuterga Android 

Studionni oórnatish jarayoni quyidagicha amalga oshiriladi: 

Dasturning insolyatorini tanlanish natijasida 1-rasmdagi holat namoyon 

boóladi.  

 

1-rasm. Android studioni oórnatish jaray oni. 

Bundan soóng Next tugmasini bosgan holda keyingi oyna, yaôni Android 

Virtual Device paneliga (AVD - Android virtual mashinasini sozlash) ga oótiladi. 

Ushbu oynadan Next tugmasi tanlanadi va Configuration Settings boólimiga 

oótiladi. Bu yerda Android Studioni qaysi katalogga oórnatish kerakligini 

belgilanadi. va Next tugmasini bosgan holda Choose Start Menu Folder paneliga 

oótiladi. Bu yerda Install  tugmasini bosish orqali oórnatish jarayoni boshlanadi. 

Navbatdagi oynadan Next tugmasini bosilishi bilan jarayon yakunlanadi.  
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Yuqoridagi barcha amallar ketma-ketligi bajarilgandan soóng Finish tugmasi 

bosiladi va Android Studio avtomatik ravishda ishga tushadi. Bunda birinchi boólib 

sizdan android studioga tegishli loyihani ochishni yoki ochmaslikni soóraydi. Bu 

yerda agar oldin tayyorlangan proyekt mavjud boólsa 1-radio buttoni tanlanadi, aks 

holda ikkinchisi tanlash orqali jarayon davom ettiriladi. Finding Available SDK 

(Software Developing Kit) Components, yaôni kerakli boólgan SDK ni topib 

yuklash jarayoni boshlanadi. Androidni oórnatish jarayonida kompyuter internetga 

ulangan boólishi maqsadga muvofiq hisoblanadi. Bundan soóng Android Studio 

Setup Wizard dialogi namoyon boóladi. Next tugmasini bosgan holda oórnatish 

tipini tanlash oynasiga oótiladi va ñStandartò bandi tanlanib, Next tugmasi 

bosiladi. Navbatdagi oynadan UI theme, yaôni foydalanuchi uchun qulay interfeys 

tanlanib, Next tugmasi bosilgach soónggi oynadan Finish bandi tanlanadi va 

oórnatish jarayoni yakunlanadi.  

Yuqoridagi amallar ketma-ket bajarilgandan soóng, Welcome Android 

Studio oynasi namoyon boóladi. Ushbu oynadan Start a new Android Studio 

project boólimi tanlanishi bilan yangi loyiha hosil qilish jarayoni boshlanadi. 

 

2-rasm. Yangi loyiha yaratish jarayoni. 

Bundan Start a new Android Studio project tugmasini bosgan soóng, 

navbatdagi muloqot oynasining Application name bandiga ilova nomi, company 

domain bandiga tashkilot yoki kompaniya domeni (ixtiyoriy soóz yozilsa ham 
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qabul qiladi), project location bandiga esa loyiha joylashuv joyi yozilib, Next 

tugmasi bosiladi. 

Quyidagi oynada loyiha turini tanlash imkoni mavjud. Empty Activity  

yangi boósh loyiha yaratish uchun xizmat qiladi [7]. Ushbu bandni tanlanadi va 

Next tugmasi bosiladi.  

 

3-rasm. Shablonlar oynasi. 

Navbatdagi oynadan Finish tugmasi bosilishi natijasida yangi ñHello 

Wordò yangi loyiha hosil boóladi. 3-rasmdagi oynadan lozim boólgan shablon 

tanlanib, ilova yaratiladi. 

Yangi loyiha yaratilishi bilan avtomatik ravishda MainActivity.java  va 

activity_main.xml  fayllari tayyor holda yuklanadi. Run menyusidan ñRun appò 

buyrugói tanlash orqali ñHello World Applicationò ilovasi ishga tushadi.  

Tadqiqot metodologiyasi  

Yuqorida hosil qilingan loyihadan foydalanib ikki son ustida arifmetik 

amallarni bajarishga moóljallangan mobil ilova yaratish ketma-ketligini koórib 

oótamiz. Ushbu qoóyilgan masalani, yaôni ilovani yaratish uchun birinchi navbatda 

forma oynasini yaratiladi va unda ushbu: uchta LinearLayout , ikkita EditText , 

bitta Button va bitta TextView elementlaridan foydalaniladi. Dasturda 

foydalanilayotgan LinearLayout larni ikki qismga ajratamiz. Birinchisi umumiy 

oynani egallasa, ikkinchi va uchinchilari EditText  va Button obyektlarining 

joylashishini taôminlaydi.   
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<LinearLayout 

xmlns: android ="http://schemas.android.com/apk/res/androi d"  

  android :orientation ="vertical"  

  xmlns: tools ="http://schemas.android.com/tools"  

  android :layout_width ="fill_parent"  

  android :layout_height ="fill_parent"  

  tools :context =".MainActivity" > 

Bu LinearLayout  oynada mavjud obyektlarni shu maydon chegarasiga mos 

tekislash vazifasini bajaradi [4]. android:orientation="vertical"  ï elementlarni 

yuqoridan pastga ketma-ket vertikal shaklida joylashtirish imkonini beradi. 

android:orientation="horizontal"  ï elementlarni chapdan oóngga ketma-ket 

gorizantal shaklida kiritishimiz uchun qulay parametetr hisoblanadi. 

xmlns:tools=http://schemas.android.com/tools - Android Studioda dasturiy 

vositalar ishlab chiqish muhiti dizayn rejimida koórish uchun tarkibiy qismlarni 

toógóri koórsatishga imkon beradi. layout_width="fill _parent"  va 

layout_height="fill_parent"  LinearLayout  yaôni asosiy elementning kengligi va 

balandligini mos ravishda toóliq taqsimlaydi. tools:context=".MainActivity"  

javada tayyorlangan manba van .xml kengaytmali fayl integratsiyasini belgilaydi. 

<LinearLa yout  

  android :layout_width ="match_parent"  

  android :layout_height ="wrap_content"  

  android :id ="@+id/LinearLayout1"  

  android :layout_marginLeft ="10pt"  

  android :layout_marginRight ="10pt"  

  android :layout_marginTop ="3pt" > 

Ushbu ikkinchi LinearLayout  ikkita EditTextni oóz ichiga oladi. Mazkur 

maydonning layout_width va layout_height parametrlariga mos ravishda 

match_parent va wrap_content qiymatlarini qabul qiladi. Bu qiymatlar asosiy 

elementning eni va balandligi oólchamlarini belgilaydi. 

<EditText  

  android :layout_weight ="1"  
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  android :layout_height ="wrap_content"  

  android :layout_marginRight ="5px"  

  android :id ="@+id/Num1"  

  android :layout_width ="match_parent"  

  android :inputType ="numberDecimal" > 

</ EditText > 

EditText  ï bu matn kiritish uchun moóljallangan element hisoblanadi [10]. 

layout_weight="1"  butun oynani boólaklarga ajratadi va teng taqsimlab beradi. 

Bizda ikkita EditText  elementi mavjud va har biri weight="1"  qiymati berilgan. 

Bu yerda ikkita EditText  ekranni teng ikki qismga ajratadi va oóziga tegishli 

qismiga joylashadi. layout_marginRight="5px"  maydonning oóng tomonidan 5 

piksel boósh joy qoldirsa, layout_marginLeft="5pt"  esa chap tomonidan joy 

qoldiradi. EditText  maxsus xususiyatlaridan biri inputType="numberDecimal"  

boólib, ushbu holda obyekt faqatgina raqamli maôlumotlarni qabul qiladi. 

id="@+id/Num1"  dastur qismida EditTextga kiritilgan maôlumotni aniqlash 

uchun unga Num1 (nomlash ixtiyoriy) deb nomlandi. Bu degani joriy EditText  

Num1 nomi bilan identifikatsiyalandi. Loyihadagi ikkinchi EditText  esa boshqa 

nom bilan, yaôni Num2 bilan identifikatsiyalandi. 

Keying navbatda button uchun ikkinchi ost LinearLayout  yaratildi va 

LinearLayout2  nomi bilan identifikatsiyalandi.  

    <Button  

      android :id ="@+id/btnAdd"  

      android :layout_width ="wrap_cont ent"  

      android :layout_height ="match_parent"  

      android :layout_weight ="1"  

      android :background ="#C38080"  

      android :text ="+"  

      android :textSize ="8pt" > 

    </ Button > 

Button ï bu sichqoncha tugmasi bosilganda qandaydir hodisani amalga 

oshiruvchi elementdir [9]. Yaratilgan button btnAdd  nomi bilan 
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identifikatsiyalandi va rangi #C38080 kodi bilan kodlanadi. android:text="+"  

button elementi ñ+ò belgisi bilan aks etadi. textSize="8pt"  esa ñ+ò belgisining 

oólchamini belgilaydi. 

  <TextView  

    and roid :layout_height ="wrap_content"  

    android :layout_width ="match_parent"  

    android :layout_marginLeft ="5pt"  

    android :layout_marginRight ="5pt"  

    android :layout_marginTop ="3pt"  

    android :textSize ="12pt"  

    android :id ="@+id/tvResult"  

    android :gra vity ="center_horizontal" > 

  </ TextView > 

TextView bu - maôlumotni ekranga chiqarish elementi hisoblanadi. Ekranda 

namoyon boóladigan maôlumot oólchami 12pt ga teng boólib, ushbu element 

tvResult nomi bilan identifikatsiyalandi. gravity="center_horizontal"  gorizontal 

yoónalish boóyicha markazga tekislanadi. 

Shu bilan forma oynasining loyihasi bajarildi va quyidagi koórinishga keldi: 

<?xml version ="1.0" encoding ="utf - 8" ?> 

<LinearLayout 

xmlns: android ="http://schemas.android.com/apk/res/android"  

  android :orient ation ="vertical"  

  xmlns: tools ="http://schemas.android.com/tools"  

  android :layout_width ="fill_parent"  

  android :layout_height ="fill_parent"  

  tools :context =".MainActivity" > 

  <LinearLayout  

    android :layout_width ="match_parent"  

    android :layout_height ="wrap_content"  

    android :id ="@+id/LinearLayout1"  

    android :layout_marginLeft ="10pt"  

    android :layout_marginRight ="10pt"  

    android :layout_marginTop ="3pt" > 
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    <EditText  

      android :layout_weight ="1"  

      android :layout_height ="wrap_content"  

      android :layout_marginRight ="5px"  

      android :id ="@+id/Num1"  

      android :layout_width ="match_parent"  

      android :inputType ="numberDecimal" > 

    </ EditText > 

    <EditText  

      android :layout_height ="wrap_content"  

      android :layout_weight ="1"  

      android :layout_marginLeft ="5pt"  

      android :id ="@+id/Num2"  

      android :layout_width ="match_parent"  

      android :inputType ="numberDecimal" > 

    </ EditText > 

  </ LinearLayout > 

  <LinearLayout  

    android :layout_width ="match_parent"  

    android :layout_he ight ="wrap_content"  

    android :id ="@+id/LinearLayout2"  

    android :layout_marginTop ="3pt"  

    android :layout_marginLeft ="5pt"  

    android :layout_marginRight ="5pt" > 

    <Button  

      android :id ="@+id/btnAdd"  

      android :layout_width ="wrap_content"  

      android :layout_height ="match_parent"  

      android :layout_weight ="1"  

      android :background ="#C38080"  

      android :text ="+"  

      android :textSize ="8pt" > 

    </ Button > 

  </ LinearLayout > 

  <TextView  



 Ȱ%ÌÅËÔÒÏÎ ÔÁȭÌÉÍȱ ɀ Ȱ˪̌̆̋̓̑̏̎̎̏̆ ̘̏̂̔̆̎̉̆ȱ ɀ Ȱ%ÌÅÃÔÒÏÎÉË ÅÄÉÃÁÔÉÏÎȱ March-2021,Volume 2ȟΤ1 ISSN2-181-1199 

 

http://ej.nspi.uz//                                                                                                                                                     43 
 

    android :layout_height ="wrap_content"  

    android :la yout_width ="match_parent"  

    android :layout_marginLeft ="5pt"  

    android :layout_marginRight ="5pt"  

    android :layout_marginTop ="3pt"  

    android :textSize ="12pt"  

    android :id ="@+id/tvResult"  

    android :gravity ="center_horizontal" > 

  </ TextView > 

</ Linear Layout > 

 

Keying ish shu formada mavjud elementlarning bajarishi kerak boólgan 

funksiyalarini dasturlashdan iborat. Buning uchun MainActivity.java fayliga oótib, 

har bir elementning vazifasini belgilab olinadi. 

package com.example.myapplication;  

 

import androidx.appcompat.app.AppCompatActivity;  

 

import android.os.Bundle;  

import android.text.TextUtils;  

import android.view.View;  

import android.widget.Button;  

import android.widget.EditText;  

import android.widget.TextView;  

 

public class MainActivity extends AppCompatActivity implements 

View.OnClickListener {  

  EditText Num1;  

  EditText Num2;  

 

  Button btnAdd ;  

 

  TextView tvResult ;  

  @Override  

  protected void onCreate(Bundle savedInstanceState) {  
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    super .onCreate(savedInstanceState);  

    setContentView(R.layout . activity_main );  

    Num1 = (EditText) findViewById(R.id. Num1);  

    Num2 = (EditText) findViewById(R.id. Num2);  

    btnAdd = (Button) findViewById(R.id. btnAdd );  

    tvResult = (TextView) findViewById(R.id. tvResult );  

    btnAdd .setOnClickListener( this );  

  }  

  @Override  

  public void onClick(View v) {  

    float num1 = 0;  

    float num2 = 0;  

    float result = 0;  

    num1 = Float. parseFloat ( Num1.getText().toString());  

    num2 = Float. parseFloat ( Num2.getText().toString());  

     result = num1 + num2;  

     tvResu lt .setText(num1 + " + " + num2 + "=" + result);  

    }  

  }  

 

Bu yerda:  

ü package - qaysi sinf kutubxonasiga tegishli ekanligini aniqlaydi; 

ü import - kiritish uchun tashqi sinf kutubxonasini belgilaydi; 

ü Class - obyekt uchun kerakli barcha holatlarni oózida mujassamlashtirgan 

shablon;  

ü extends ï mavjud sinf bajarilishini kengaytirish uchun moóljallangan kalit 

soóz boólib, joriy sinf asosida yangisi yaratiladi. Bu esa yangi sinf eskisining 

imkoniyatlarini kengaytiradi; 

ü implements - interfeysni tashkil qilish uchun moóljallangan kalit soóz; 

ü @Override kalit soóz boólib, yuqori pogóona sinf usuliga quyi pogóona sinfda 

qayta murojaat qilish imkonini beradi. 

Forma oynasida yaratgan har bir element nomini eôlon qilib chiqamiz, yaôni: 
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ü ñEditTextò ï qiymat kiritiladigan element turi, ular ñNum1ò va ñNum2ò deb 

nomlandi; 

ü ñButtonò ï berilgan amalni bajarish uchun moóljallangan element turi, u 

ñbtnAddò deb nomlandi; 

ü ñTextViewò ï dastur natijasini chiqarish sohasi (ñtvResultò deb nomlandi). 

MainActivity.xml nomli forma oynasidagi elementlariga 

MainActivity.java  dasturlash qismida buyruqlar kiritish maqsadida elementlar 

funksiyasi eôlon qilindi. 

Num1 = (EditText) findViewById(R.id.Num1);  ï bu yerda Num1 bilan 

identifikatsiyalangan EditTextni qidiradi ñNum1ò ga oózlashtiradi. Bu ish Num2, 

btnAdd va tvResult elementlari uchun ham bajariladi. 

btnAdd.setOnClickListener(this);  ï bu yerda ñbtnAddò bilan nomlangan 

tugma chertilganligi ñsetOnClickListenerò hodisasi orqali aniqlanadi. 

float num1 = 0; ï bu yerda haqiqiy toifali boshlangóich qiymati nolga teng 

boólgan ñnum1ò nomli oózgaruvchi eôlon qilingan. Bu ish ñnum2ò va ñresultò 

oózgaruvchilari uchun ham bajariladi.  

num1 = Float.parseFloat(Num1.getText().toString()); ï bu yerda 

ñNum1ò katakka kiritilgan qiymatni haqiqiy songa aylantirib, ñnum1ò 

oózgaruvchiga oózlashtiriladi. Bu ish ñNum2ò katak uchun ham bajariladi.  

result = num1 + num2; ï bu yerda result nomli oózgaruvchiga num1 va 

num2 larning yigóindisi oózlashtiriladi.  

tvResult.setText(num1 + " + " + num2 + "=" + result);  - bu yerda 

kiritilgan qiymatlar, qoóshish va tenglik belgisi hamda natija 

tvResult maydonida aks etadi.  

Tahlil va natijalar  

Yuqoridagi barcha amallar bajarilgach tayyor dastur 

ishlashi tekshirilishi talab etiladi. Buning uchun ñRunò 

menyusidan bandi tanlanadi. Yaratilgan dastur tekshiriladi, 

xatolik mavjud boólsa ishchi oynaning quyi qismida aks 
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etadi. Aks holda emulyatorda namoyon boóladi. Yaratilgan loyiha .apk formatda 

saqlash va telefonda foydalanishni bajaramiz. Buning uchun ñBuildò menyusidagi 

ñGenerate Signed Bundle or APKò bandi tanlanadi. Paydo boólgan oynadan 

APK  bandi belgilanib, Next tugmasi bosiladi. Navbatdagi muloqot oynasidan 

Create new bandi tanlanib, hosil boólgan oynaning kerakli boólimlar toóldiriladi va 

Next tugmasi bosiladi. Ushbu boólimlarni nomlash va vazifalari quyida 

tavsiflanadi.  

Key store path ï bu tayyor .apk kengaytmali fayl saqlash joyi tanlanadi. 

Password qatoriga parol kiritiladi, confirm  qatoriga esa shu parol qayta kiritilib 

tasdiqlanadi. Alias qatoriga ixtiyoriy nom (nic, taxallus) kiritib, pastki qatorida 

parol bilan tasdiqlanadi. Validity (years) qatorida kiritilgan kalit soóz necha yil 

ishlashi belgilanadi. Undan keyingi qatorlarda dasturchining familiyasi, ismi, 

sharifi, tashkiloti, viloyati va pochta kodi yozilib, ñOKò tugmasi bosiladi.  

 

4-rasm. Ilovani .apk kengaytma koórinishda saqlash 

Navbatdagi oynadan Next tugmasi tanlanib, hosil boólgan oynaning release bandi 

tanlangach Finish tugmasi bosiladi. 
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5-rasm. Ilovani .apk kengaytma koórinishda saqlashning yakuniy qismi 

Ushbu amallar bajarilgandan soóng, loyiha yaratilgan vaqtda saqlangan 

katalog ichida app/release/ app-release.apk nomli fayl paydo boóladi. 

Xulosa va takliflar. Yuqorida keltirib oótilgan ilova negizida Android tizimi 

uchun boshqa ilovalar ham yaratish imkoniyati mavjud. Taôlimga oid mobil 

ilovalarning qulayligi shundaki, oóquvchi va talabalar ishtalgan vaqtda va joyda 

taôlim olish imkoniyatiga ega boólishadi. Taôlim jarayonida mobil ilovalar taôlim 

oluvchilarga raqamli taôlim texnologiyalariga yoónaltirilgan elektron resurslardan 

foydalanishi, muloqot qilishi, hamkorlikda ishlashi kabi imkoniyatlarni yaratadi. 

Buning natijasida ularning fanga boólgan qiziqishi oshadi hamda fanni mustaqil 

oózlashtirish imkoniyatiga ega boóladi. Shunday ekan mobil qurilmalar uchun 

sifatli va qulay interfeysga ega oózbek tilidagi ilovalar yaratish maqsadga muvofiq 

boóladi.  
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ʊɸʒʃʀʄ ɾɸʈɸɪʅʀɼɸ ʊɸʃɸɹɸ ɹʀʃʀʄ ɼɸʈɸɾɸʉʀ ɶʉʀʐ 

ɼʀʅɸʄʀʂɸʉʀʅʀʅɻ ʄɸʊɽʄɸʊʀʂ ʄʆɼɽʃʀ 

ʉʫʚʦʥʦʚ ʆʣʠʤ ʆʤʦʥʦʚʠʯ  

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʮʝʥʪʠ, ʪ.ʬ.ʥ., ɶʟʙʝʢʠʩʪʦʥ 

 

ɾ ʨ˄ʘʢʫʣʦʚ ʊʦʣʠʙ ʊʦʭʠʨʦʚʠʯ  

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʢʪʦʨʘʥʪʠ, ɶʟʙʝʢʠʩʪʦʥ  

  

ɸʥʥʦʪʘʮʠʷ. ʄʘץʦʣʘʜʘ, ʪʲʣʠʤ ʞʘʨʘʸʥʠʜʘ ʪʘʣʘʙʘ ʙʠʣʠʤʠʥʠʥʛ ˄ʩʠʰ 

ʜʠʥʘʤʠʢʘʩʠ ʜʝʪʝʨʤʠʥʠʨʣʘʥʛʘʥ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʠ, ʦʜʜʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʪʝʥʛʣʘʤʘ ʢ˄ʨʠʥʠʰʠʜʘ ʠʬʦʜʘʣʘʥʛʘʥ. ʗʨʘʪʠʣʛʘʥ ʤʦʜʝʣʥʠʥʛ ״ʠʩʦʙʣʘʰ 

ʵʢʩʧʝʨʠʤʝʥʪʠ ʥʘʪʠʞʘʣʘʨʠ ʛʨʘʬʠʢʣʘʨ ʢ˄ʨʠʥʠʰʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʜʝʪʝʨʤʠʥʠʨʠʚʦʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʟʥʘʥʠʷ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ.  ʈʝʟʫʣʴʪʘʪʳ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʦʟʜʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. 

Annotation. The article presents a deterministic mathematical model of the 

dynamics of the growth of student knowledge in the learning process. The results 

of the computational experiment created by the mathematical model are shown in 

the form of graphs. 

ʂʘʣʠʪ ʩ˄ʟʣʘʨ. ʊʘʲʣʠʤ ʞʘʨʘʸʥʠ, ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣ, ʙʠʣʠʤ ״ʘʞʤʠ, 

ʜʘʨʘʞʘʩʠ, ˄ʩʠʰ ʜʠʥʘʤʠʢʘʩʠ, ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ, ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʪʝʥʛʣʘʤʘ, ʝʯʠʤ, ʩʦʥʣʠ ʤʝʪʦʜ, ״ʠʩʦʙʣʘʰ ʵʢʩʧʝʨʠʤʝʥʪʠ, ʛʨʘʬʠʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʙʲʝʤ 

ʟʥʘʥʠʝ, ʩʪʝʧʝʥʴ, ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ, ʢʦʵʬʬʠʮʝʥʪ ʟʘʙʚrʘʥʠʷ, ʜʠʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʨʝʰʝʥʠʠʝ, ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʛʨʘʬʠʢ.  

Keywords Learning process, mathematical model, volume of knowledge, 

degree, dynamics of growth, coefficient of forgetting, differential equation, 

solution, numerical method, computational experiment, graph. 
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ʂʠʨʠʰ. ʀʞʪʠʤʦʠʡ ʩʦ״ʘ ʦʙʲʝʢʪʣʘʨʠʜʘʥ ʙ˄ʣʛʘʥ ʪʘʲʣʠʤ ʪʠʟʠʤʠʥʠʥʛ 

ʜʠʜʘʢʪʠʢ ʞʘʨʘʸʥʣʘʨʠʥʠ ʙʦʰץʘʨʠʰ ʤʫʘʤʤʦʩʠ ʚʘ ʪʘʲʣʠʤ ʞʘʨʘʸʥʣʘʨʠʥʠ 

ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʤʝʪʦʜʣʘʨʠʛʘ ʙʘסʠʰʣʘʥʛʘʥ ʪʘʜץʠץʦʪʣʘʨ 

ʃ.ʇ.ʃʝʦʥʪʴʝʚ, ʆ.ɻ.ɻʦʭʤʘʥ, ʈ.ɺ.ʄʘʡʝʨ, ʅ.ʌ.ʊʘʣʳʟʠʥʘ ʚʘ ʙʦʰץʘʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ˄ʨʛʘʥʠʣʛʘʥ[1-3]. ɹʫ ʠʰʣʘʨʜʘ ʆɶʖʣʘʨʠʜʘ ʪʘʲʣʠʤ ʞʘʨʘʸʥʣʘʨʠʥʠ 

ʦʧʪʠʤʘʣ ʙʦʰץʘʨʠʰʥʠʥʛ ʙʘʲʟʠ ʘʩʧʝʢʪʣʘʨʠ ץʘʨʘʣʛʘʥ. ʄʘʩʘʣʘʥ, ˄ץʫʚ ʨʝʞʘʩʠʥʠ 

ʦʧʪʠʤʘʣ ʚʘʨʠʘʥʪʠʥʠ ʷʨʘʪʠʰ, ˄ץʫʚ ʞʘʨʘʸʥʠ ʘʭʙʦʨʦʪʣʘʨʠʥʠ ״ʠʩʦʙʣʘʰ, 

ʙʝʨʠʣʛʘʥ ʚʘ ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠʥʠ ʘʣʦץʘʜʦʨʣʠʛʠʥʠ ʘʥʠץʣʘʰ, ˄ץʫʚ 

ʤʘʪʝʨʠʘʣʠʥʠ ʢʚʘʥʪʣʘʰ, ʪʘʲʣʠ ʞʘʨʘʸʥʠʜʘ ʪʝʩʢʘʨʠ ʘʣʦץʘ ʚʘ ʙʦʰץʘʣʘʨ. 

 ʗʨʘʪʠʣʘʜʠʛʘʥ ʦʯʠץ ʜʠʜʘʢʪʠʢ ʪʠʟʠʤʥʠ ʜʝʪʝʨʤʠʥʠʨʣʘʥʛʘʥ ʪʠʟʠʤ 

ʩʠʬʘʪʠʜʘ ״ʝʯ ץʘʥʜʘʡ ʨʠʚʦʞʣʘʥʠʰ ץʦʥʦʥʠʷʪʠ ʤʘʲʣʫʤ ʵʤʘʩ. ɹʫ ˄ʨʠʥʜʘ 

ʪʠʟʠʤʣʠ ʸʥʜʦʰʫʚʛʘ ʘʩʦʩʣʘʥʛʘʥ ʠʤʠʪʘʮʠʦʥ ʤʦʜʝʣʣʘʰʪʠʨʠʰʥʠʥʛ 

 ʜʠʨ[4]. ɼʝʤʘʢ ʪʘʲʣʠʤ ʞʘʨʘʸʥʣʘʨʠ ʘʥʘʣʠʟ ʚʘץʩʘʜʛʘ ʤʫʚʦʬʠץʣʣʘʥʠʣʠʰʠ ʤʘ˄ץ

ʩʠʥʪʝʟ ʤʘʩʘʣʘʣʘʨʠʥʠʥʛ ץ˄ʡʠʣʠʰʠ ʚʘ ʫʣʘʨʥʠʥʛ ʝʯʠʣʠʰ ʤʫ״ʠʤ ʜʦʣʟʘʨʙ 

ʘ״ʘʤʷʪʛʘ ʤʦʣʠʢʜʠʨ. 

 ʊʘʲʣʠʤ ʞʘʨʘʸʥʠʥʠ ʦʧʪʠʤʘʣʣʘʰʪʠʨʠʰʜʘ, ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʚʘ 

 ʘʞʤʠʥʠʥʛ ʦʰʠʰʠ ʢʘʙʠ ʞʘʨʘʸʥʣʘʨʥʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰʛʘ״ ʫʚʯʠʥʠʥʛ ʙʠʣʠʤʠץ˄

ʪʘʣʘʙ ʢʫʯʘʷʜʠ. ʄʦʜʝʣʣʘʰʪʠʨʠʰ ʫʟʦץ ʚʘ ʦסʠʨ ʞʘʨʘʸʥʣʠ ʘʥʠץ ʤʘʲʣʫʤʦʪʣʘʨʥʠ 

ʡʠסʠʰ ʫʯʫʥ, ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠʥʛ ʢʝʨʘʢʣʠ ץʠʡʤʘʪʣʘʨʠʥʠ 

ʢʦʤʧʴʶʪʝʨ ʤʦʜʝʣʠ ʸʨʜʘʤʠʜʘ ʪʝʟ ʚʘ ʩʘʤʘʨʘʣʠ ʘʞʨʘʪʠʙ ʠʰʣʘʰʛʘ ʠʤʢʦʥʠʷʪ 

ʷʨʘʪʘʜʠ.  

 ʄʘʚʟʫʛʘ ʦʠʜ ʘʜʘʙʠʸʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ. ʊʘʲʣʠʤ ʞʘʨʘʸʥʣʘʨʠʥʠ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰʛʘ ʢ˄ʧʛʠʥʘ ʠʰʣʘʨ ʙʘסʠʰʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʤʘʩʘʣʘʥ [5] ʠʰʜʘ 

ʤʫʭʘʥʜʠʩ ʠʥʪʝʣʣʝʢʪʠʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰʠʜʘ ʤʫ״ʠʤ ʵʣʝʤʝʥʪ ʩʘʥʘʣʛʘʥ ï 

ʵʤʦʮʠʦʥʘʣ ʢʦʤʧʝʪʝʥʪʣʠʢʢʘ ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʛʘʥ. ʕʤʦʮʠʷ ʬʫʥʢʮʠʷʣʘʨʠʥʠʥʛ 

ʙʘʞʘʨʠʣʠʰʠ ʘʩʦʩʠʜʘ ʵʤʦʮʠʦʥʘʣ ʨʠʚʦʞʣʘʥʠʰʥʠʥʛ ʥʘʟʘʨʠʡ ʤʦʜʝʣʠ ʷʨʘʪʠʣʛʘʥ. 

ʄʫʘʣʠʬʣʘʨ ʪʦʤʦʥʠʜʘʥ ʰʘʭʩʣʘʨʘʨʦ ʚʘ ʠʯʢʠ ʵʤʦʮʠʦʥʘʣ ʢʦʤʧʝʪʝʥʮʠʷʣʘʨ ʚʘ 

ʠʞʪʠʤʦʠʡ ʤʘʣʘʢʘʣʘʨʥʠʥʛ ʨʠʚʦʞʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʦʯʠʙ ʙʝʨʠʣʛʘʥ. [6] ʠ ʜhʘ 

ʪʝʭʥʠʢʘ ʦʣʠʡ ˄ץʫʚ ʶʨʪʣʘʨʠ ʪʘʣʘʙʘʣʘʨʠʥʠ ʢʘʩʙʠʡ ʪʘʡʸʨʣʘʰʥʠʥʛ ʤʦʜʝʣʠ 
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ʢʦʤʧʦʥʝʥʪʘʣʘʨʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʤʘʩʘʣʘʩʠ ץʘʨʘʣʛʘʥ. ʊʘʲʣʠʤ ʦʣʠʰ ʚʘ 

ʙʠʣʠʤʥʠ ʙʦʡʠʪʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠ ʢʦʤʧʲʶʪʝʨʣʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰʜʘ ʙʠʨ ץʘʥʯʘ 

ʪʫʨʣʠ ʸʥʜʦʰʫʚʣʘʨ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. [7] ʠʰʜʘ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʤʘʩʘʣʘʩʠʥʠʥʛ 

ʝʯʠʤʠ ʜʝʪʝʨʤʠʥʠʨʣʘʥʛʘʥ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣ ʙʠʣʘʥ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʙ, ʘʥʘʣʠʪʠʢ 

ʝʯʠʤ ʦʣʠʥʛʘʥ. ʄʘץʦʣʘ ʤʘʣʣʠʬʣʘʨʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʥʘʪʠʞʘʩʠʜʘ ʪʘʲʣʠʤ 

ʞʘʨʘʸʥʠ ʚʘ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠʥʠ ˄ʟʣʘʰʪʠʨʰʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʬʘʢʪʦʨʣʘʨʥʠ 

ʘʥʠץʣʘʰʛʘʥ.  

 [8,9] ʠʰʣʘʨʜʘ ʵʩʘ, ˄ʟʠʛʘ ʭʦʩ ʙ˄ʣʛʘʥ ʸʥʜʦʰʫʚ ʠʤʠʪʘʮʠʦʥ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰʥʠʥʛ ʤʫʣʴʪʠʘʛʝʥʪ ʠʤʠʪʘʮʠʦʥ ʤʦʜʝʣʠ ץ˄ʣʣʘʥʠʣʛʘʥ. ʄʘץʦʣʘ 

ʆɶʖ ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʤʫʣʴʪʠʘʛʝʥʪ ʠʤʠʪʘʮʠʦʥ ʤʦʜʝʣʠʥʠ ʷʨʘʪʠʰʛʘ 

ʙʘסʠʰʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʪʘʲʣʠʤ ״ʦʣʘʪʠʥʠ ʘʢʩʣʘʥʪʠʨʫʚʯʠ - ʫʟʘʪʠʰ ʜʠʥʘʤʠʢʘʩʠ, 

ʙʠʣʠʤ ʙʦʡʠʪʠʣʠʰʠ, ʪʘʲʣʠʤ ʩʠʬʘʪʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰ ʚʘ ʧʨʦʛʥʦʟ ץʠʣʠʰ 

ʤʘʩʘʣʘʣʘʨʠʥʠ ʝʯʠʰ ʤʫʤʢʠʥʣʠʛʠ ʢ˄ʨʩʘʪʠʣʛʘʥ. ɶץʠʪʫʚʯʠ ʚʘ 

ʪʘʣʘʙʘ(˄ץʫʚʯʠ)ʥʠʥʛ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʢ, ʵʤʦʮʠʦʥʘʣ ʚʘ ʢʦʛʥʝʪʠʚ ״ʦʣʘʪʣʘʨʠʥʠ 

 ʠʩʦʙʛʘ ʦʣʛʘʥ ʘʛʝʥʪʣʠ-ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʠʤʠʪʘʮʠʷʩʠ ʢʝʣʪʠʨʠʣʠʙ, ʤʝʪʦʜʣʘʨ ʚʘ״

ʘʣʛʦʨʠʪʤʣʘʨ ʜʘʩʪʫʨʠʡ ʨʝʘʣʠʟʘʮʠʷʩʠ ʫʥʠʚʝʨʩʘʣ Simplex ʠʤʠʪʘʮʠʦʥ ʪʠʟʠʤʜʘ 

ʙʝʨʠʣʛʘʥ. [9] ʠʰʜʘ ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʩʫʙʲʝʢʪʣʘʨʠʥʠʥʛ ˄ʟʘʨʦ ʪʘʲʩʠʨʠʥʠ 

ʠʬʦʜʘʣʦʚʯʠ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣ, ʯʝʢʣʠ ʘʚʪʦʤʘʪʣʘʨ ʥʘʟʘʨʠʷʩʠ ץʦʠʜʘʣʘʨʠ 

ʢ˄ʨʠʥʠʰʠʜʘ ץʘʨʘʣʛʘʥ. ʄʦʜʝʣʥʠʥʛ ʥʘʟʘʨʠʡ ʘʩʦʩʠ ʙ˄ʣʠʙ, ʛʠʙʨʠʜ ʢ˄ʨʠʥʠʰʜʘʛʠ 

ʘʚʪʦʤʘʪ ʤʦʜʝʣ ʦʣʠʥʛʘʥ. 

 ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ʄʘץʦʣʘʜʘ ʙʠʣʠʤ ʙʦʡʠʪʠʣʠʰʠʥʠ 

ʤʦʜʝʣʘʰʪʠʨʠʰʥʠʥʛ ʚʦʩʠʪʘʩʠ ʩʠʬʘʪʠʜʘ ʠʤʠʪʘʮʠʦʥ ʤʦʜʝʣʣʘʰʪʠʨʠʰ 

ʵʣʝʤʝʥʪʣʘʨʠʥʠ ˄ʟʠʜʘ ʤʫʞʘʩʩʘʤ ʵʪʛʘʥ ʜʝʪʝʨʤʠʥʠʨʣʘʥʛʘʥ ʢʦʤʧʲʶʪʝʨʣʠ 

ʤʦʜʝʣʥʠ ץ˄ʣʣʘʥʠʣʠʰʠ ʪʘʢʣʠʬ ʵʪʠʣʘʜʠ. ɼʝʪʝʨʤʠʥʠʨʣʘʥʛʘʥ ʘʩʦʩʥʠʥʛ 

ʪʘʨʢʠʙʠʡ ץʠʩʤʠ ʩʠʬʘʪʠʜʘ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʥʠ ʝʯʠʰ ʘʣʛʦʨʠʪʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘ ʢ˄ʨʠʥʠʰʠʜʘ. ʀʤʠʪʘʮʠʦʥ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʙʣʦʢʠ 

ʙʦʡʠʪʠʣʛʘʥ ʙʠʣʠʤʣʘʨ ʜʘʨʘʞʘʩʠʥʠ ʥʘʟʦʨʘʪ ץʠʣʠʰʥʠ ״ʘץʠץʠʡ ʤʘʲʣʫʤʦʪʣʘʨ ʚʘ 

ʤʦʜʝʣʣʘʰʪʠʨʠʣʘʜʠʛʘʥ ʧʘʨʘʤʝʪʨʣʘʨʥʠʥʛ ״ʘץʠץʠʡ ʪʘץʩʠʤʦʪ ץʦʥʫʥʣʘʨʠ 

ʘʩʦʩʠʥʠʥʛ ץʠʩʤ ʜʘʩʪʫʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʘʜʠ.  
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 ʄʘʩʘʣʘʥʠʥʛ ʤʦ״ʠʷʪʠʥʠ ץʘʨʘʛʘʥʜʘ ץʫʡʠʜʘʛʠʣʘʨʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥ. 

ʀʥʩʦʥʥʠʥʛ ˄ץʠʰʠ ʚʘ ʙʠʣʠʤʠ ʦʰʠʰʠʥʠ ʫʟʣʫʢʩʠʟ ʞʘʨʘʸʥ ʩʠʬʘʪʠʜʘ ʬʘʨʘʟ 

 ʘʨʘʣʛʘʥ. ʊʘʲʣʠʤ ʞʘʨʘʸʥʠʜʘץ ʠʣʠʙ, ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʥʠ ʷʨʘʪʠʰ ʤʘʩʘʣʘʩʠץ

ʙʠʣʠʤ ״ʘʞʤʠ y  ʫʣʫʢʩʠʟ ʚʘ ʤʦʥʦʪʦʥ ˄ʟʛʘʨʘʜʠ - ʙʠʨ ʟʫʤʜʘ(ʢʫʪʠʣʤʘʛʘʥ) /dy dt 

ʪʝʟʣʠʢʜʘ ʢ˄ʧʘʷʜʠ. 

 ʂ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ, ʙʠʣʠʤʥʠ ʢ˄ʧʘʡʠʰ ʪʝʟʣʠʛʠ ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ˄ץʫʚ 

ʤʘʪʝʨʠʘʣʠ ix  ʢʚʘʥʪʠʛʘ ʧʨʦʧʦʨʮʠʦʥʘʣ ʜʠʩʢʨʝʪ ʢ˄ʨʠʥʠʰʜʘ ʸʢʠ ʬʫʥʢʮʠ ̫ ( )tx  

ʘʥʘʣʦʛ ʢ˄ʨʠʥʠʰʜʘ. ʐʫʥʠʥʜʝʢ, ʙʠʣʠʤ ״ʘʞʤʠʥʠʥʛ ʦʰʠʰʠʛʘ ʠʥʩʦʥʥʠʥʛ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʩʘʙʘʙ ʙ˄ʣʠʙ, ʤʘʪʝʨʠʘʣʥʠʥʛ ʙʠʨ ץʠʩʤʠ 

ʫʥʫʪʠʣʘʜʠ, ʙʫ ʵʩʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʫʚʯʠ ʪʘʨץʦץʣʠʢ ʞʘʨʘʸʥʠ ʸʢʠ ʫʥʫʪʠʰ 

ʢʦʵʬʬʠʮʠʝʥʪʠ ʜʝʡʠʣʘʜʠ. ʁʠסʠʣʛʘʥ ʤʘʣʫʤʦʪʣʘʨ ʙʠʨ ץʠʩʤʠʥʠʥʛ ʡ˄ץʦʪʠʣʠʰʠ 

(ʫʥʫʪʠʣʠʰʠ) ʙʘʨʯʘ ʠʥʩʦʥʣʘʨʛʘ ʭʦʩ ʭʫʩʫʩʠʷʪ ʙ˄ʣʠʙ, ʫʥʠʥʛ ʤʠץʜʦʨʠʡ ʙʠʨʣʠʛʠ 

 ʦʪʠʣʠʰʠʥʠץ˄ʘʨ ʙʠʨ ʪʘʣʘʙʘʜʘ ˄ʟʠʛʘ ʭʦʩ ʰʘʭʩʠʡ ʢ˄ʨʩʘʪʢʠʯʜʠʨ. ɹʠʣʠʤʥʠ ʡ״

 ʠʩʦʙʛʘ ʦʣʠʰ ʫʯʫʥ ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ a ʠʰʣʘʪʠʣʘʜʠ. ɹʫ ʢ˄ʨʩʘʪʢʠʯ״

ʦʜʜʠʡ ʙ˄ʣʠʙ, ʫʤʫʤʠʡ ʤʘʲʣʫʤʦʪ ״ʘʞʤʠʥʠʥʛ ʙʠʨ ץʠʩʤʠ ʙ˄ʣʘʜʠ. ʋ ״ʦʣʜʘ 

ʫʤʫʤʠʡ ʙʠʣʠʤ ʡ˄ץʦʪʠʣʠʰʠʥʠ yaÖ ʢ˄ʧʘʡʪʤʘ ʙʠʣʘʥ ʠʬʦʜʘʣʘʰ ʤʫʤʢʠʥ.  

 ɼʝʤʘʢ, ʫʤʫʤʠʡ ʙʠʣʠʤ ʤʠץʜʦʨʠʥʠ ״ʠʩʦʙʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ʤʫʨʘʢʢʘʙ 

ʙ˄ʣʤʘʛʘʥ ץʫʡʠʜʘʛʠ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʥʠ ץʫʨʠʰ ʤʫʤʢʠʥ:  

                         / ( )dy dt x t ta= - Ö                         (1) 

ʙʫ ʝʨʜʘ y - ʤʘʚʞʫʜ ʙ˄ʣʛʘʥ ʙʠʣʠʤ ״ʘʞʤʠ,  t - ʚʘץʪ, ( )x t - ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ˄ץʫʚ 

ʤʘʪʝʨʠʘʣʠ, a- ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ. 

 ɶʟʣʘʰʪʠʨʠʣʛʘʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠ ʬʫʥʢʮʠʷʩʠ ʠʢʢʠʪʘ ʪʘʨʢʠʙʥʠ ˄ʟ ʠʯʠʛʘ 

ʦʣʘʜʠ: ʘʫʜʠʪʦʨʠʷʜʘʛʠ ʜʘʨʩ ʚʘʪʠʜʘ ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ʤʘʪʝʨʠʘʣ ʚʘ ʤʫʩʪʘץʠʣ 

 ʫʚ ʤʘʪʝʨʠʘʣʠʥʠץ˄ ʠʰ ʞʘʨʘʸʥʠʜʘ ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ʤʘʪʝʨʠʘʣ. ʄʘʲʣʫʤʢʠץ˄

˄ʟʣʘʰʪʠʨʠʰ ʜʘʨʘʞʘʩʠ ״ʘʨ ʙʠʨ ʪʘʣʘʙʘʜʘ ʠʥʜʠʚʠʜʫʘʣ ʙ˄ʣʠʙ, ʪʫʨʣʠʯʘʜʠʨ. ɹʫ 

ʬʘʢʪʦʨʥʠ ״ʠʩʦʙʛʘ ʦʣʠʰ ʫʯʫʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠʥʠ ˄ʟʣʘʰʪʠʨʠʰ ʜʘʨʘʞʘʩʠ 

ʢʦʵʬʬʠʮʠʝʥʪʠ a ʚʘ m ʠʰʣʘʪʠʣʘʜʠ, ʤʦʩ ʨʘʚʠʰʜʘ ʘʫʜʠʪʦʨʠʷʜʘ ʦʣʛʘʥ ʚʘץʪʜʘ 

ʚʘ ʤʫʩʪʘץʠʣ ʠʰʣʘʙ ʦʣʛʘʥ ʚʘץʪʜʘ. ʋ ״ʦʣʜʘ ˄ʟʣʘʰʪʠʨʠʣʛʘʥ ʤʘʪʝʨʠʘʣ 

ʬʫʥʢʮʠʷʩʠ ץʫʡʠʜʘʛʠ ʬʦʤʫʣʘ ʙʠʣʘʥ ״ʠʩʦʙʣʘʥʠʰʠ ʤʫʤʢʠʥ: 
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                          ( ) a m kx t a k + Ö= Ö                           (2) 

ʙʫ ʝʨʜʘ a - ʘʫʜʠʪʦʨʠʷ ʤʘʰסʫʣʦʪʠ ʚʘץʪʠʜʘʛʠ ˄ʟʣʘʰʪʠʨʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ, ak - 

ʘʫʜʠʪʦʨʦʠʷ ʜʘʨʩʠ ʚʘץʪʠʜʘ ʙʝʨʠʣʛʘʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠ, m - ʤʫʩʪʘץʠʣ ʤʘʰסʫʣʦʪ 

ʚʘץʪʠʜʘ ˄ʨʛʘʥʠʣʛʘʥ ˄ʟʣʘʰʪʠʨʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ, mk - ʤʫʩʪʘץʠʣ ˄ץʠʰ ʚʘץʪʠʜʘ 

˄ʨʛʘʥʠʣʘʜʠʛʘʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠ. 

 ʄʘʪʝʤʘʪʠʢ ʤʦʜʝʣ ʘʩʦʩʠʜʘ ʢʦʤʧʲʶʪʝʨ ʤʦʜʝʣʠ ʷʨʘʪʠʣʠʙ, ʫʥʠʥʛ 

ʸʨʜʘʤʠʜʘ ״ʠʩʦʙʣʘʰ ʵʢʩʧʝʨʠʤʝʥʪʠ ˄ʪʢʘʟʠʣʜʠ. ʂʦʤʧʲʶʪʝʨʣʠ ʤʦʜʝʣ ʷʨʘʪʠʰ 

ʫʯʫʥ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘ ʢ˄ʨʠʥʠʰʠʜʘʛʠ ʤʦʜʝʣʥʠ, ʙʝʨʠʣʛʘʥ ʙʦʰʣʘʥסʠʯ 

ʰʘʨʪ ʚʘ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ ץʠʡʤʘʪʣʘʨʠ ʢʠʨʠʪʠʣʠʙ, ʘʥʘʣʠʪʠʢ ʫʩʫʣ ʚʘ ʩʦʥʣʠ 

ʫʩʫʣʥʠʥʛ ʕʡʣʝʨ ʤʝʪʦʜʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

(1)  ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘ (2) ʥʠ ʠʥʦʙʘʪʛʘ ʦʣʠʙ ʠʥʪʝʛʨʘʣʣʘʥʩʘ 

                    2

2a my a k t m k t t c
a

= Ö + Ö - +                        (3) 

ʬʫʥʢʮʠʦʥʘʣ ʙʦסʣʘʥʠʰʥʠ ʙʝʨʘʜʠ. 

 ʊʝʥʛʣʘʤʘʥʠʥʛ ʕʡʣʝʨ ʤʝʪʦʜʠ ʸʨʜʘʤʠʜʘ ʦʣʠʥʛʘʥ ʩʦʥʣʠ ʝʯʠʤʠ 

                    1 ( )i i a m ty y a k m k ta-+ - Ö D= Ö + Ö  .                   (4) 

 ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʥʠ ʛʨʘʬʠʢ ʢ˄ʨʠʥʠʰʠʜʘ ʠʬʦʜʘʣʘʥʠʰʠ ʤʘץʩʘʜʛʘ 

ʤʫʚʦʬʠץʜʠʨ. 

 ʪʠʜʘ ʪʘʲʣʠʤ ʞʘʨʘʸʥʠʛʘ ʚʘץʠʩʦʙʣʘʰ ʵʢʩʧʝʨʠʤʝʥʪʠʥʠ ˄ʪʢʘʟʠʰ ʚʘ׳ 

ʙʠʣʠʤ ʦʰʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʫʚʯʠ ʬʘʢʪʦʨʘʣʘʨʥʠ ʙʘ״ʦʣʘʰ ʤʫʤʢʠʥ. ʍʫʩʫʩʘʥ 

ʙʦʰʘʥסʠʯ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ ץʠʡʤʘʪʠ 0y  ʥʠ ʙʝʨʠʙ, ʙʫ ʙʠʣʠʤ ʪʘʣʘʙʘʣʘʨ 

ʪʦʤʦʥʠʜʘʥ ˄ʪʠʣʛʘʥ ʸʢʠ ˄ʟʘʨʦ ʷץʠʥ ˄ץʫʚ ʬʘʥʣʘʨʠ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠʥʠ 

˄ʟʣʘʰʪʠʨʠʙ ʦʣʠʥʛʘʥ a, m, ʙʠʣʠʤʥʠ ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ a, ˄ץʠʰ 

ʥʘʪʠʞʘʩʠʥʠ ʦʣʜʠʥʜʘʥ ʘʡʪʠʰ ʤʫʤʢʠʥ. 1 ʨʘʩʤʜʘ ʤʦʜʝʣʣʘʰʪʠʨʰʥʠʥʛ (3) ʚʘ (4) 

ʢ˄ʨʠʥʠʰʜʘʛʠ ʢʦʤʧʲʶʪʝʨ ʤʦʜʝʣʣʘʨʠ ʝʯʠʤʣʘʨʠ ʛʨʘʬʠʢ ʢ˄ʨʠʥʠʰʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ. 
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1 ï ʨʘʩʤ. ï ɹʠʣʠʤ ״ʘʞʤʠ ˄ʩʠʰʠʥʠʥʛ ʘʥʘʣʠʪʠʢ ʚʘ ʩʦʥʣʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰ 

ʥʘʪʠʞʘʣʘʨʠ. 

 ɹʝʣʛʠʣʘʥʛʘʥʣʘʨ: 1 ץʘʪʦʨ ï ʫʥʫʪʠʰ ״ʠʩʦʙʛʘ ʦʣʠʥʤʘʛʘʥ; 2 ץʘʪʦʨ ï 

ʫʥʫʪʠʰ ʚʘ ץʘʡʪʘ ʪʠʢʣʘʰ ״ʠʩʦʙʛʘ ʦʣʠʥʛʘʥ; 3 ץʘʪʦʨ ï ץʘʡʪʘ ʪʠʢʣʘʰ 

 .ʠʩʦʙʛʘ ʦʣʠʥʤʘʛʘʥ״

 2 ʵʛʨʠ ʯʠʟʠץ ʙʠʣʠʤ ʢ˄ʧʡʠʰʠ ʜʠʥʘʠʢʘʢʩʠʥʠ ʚʘץʪ ʙ˄ʡʠʯʘ ʢ˄ʨʩʘʪʘʜʠ, 

ʫʥʫʪʠʣʠʰʥʠ ʠʥʦʙʘʪʛʘ ʦʣʛʘʥ ״ʦʣʜʘ ץʫʡʠʜʘʛʠ ץʠʡʤʘʪʣʘʨʜʘ 0y =20; a=0,8; 

m=0,6; a=0,4; ak =60 1 ʵʛʨʠ ʯʠʟʠץ ʙʠʣʠʤʥʠ ˄ʩʠʰ ʜʠʥʘʤʠʢʘʩʠʥʠ ʠʜʝʘʣ 

 ץʦʣʜʘ ʠʬʦʜʘʣʘʡʜʠ. 3 ʵʛʨʠ ʯʠʟʠ״ ʠʩʦʙʛʘ ʦʣʤʘʛʘʥ״ ʦʣʘʪʜʘ, ʫʥʫʪʠʰʥʠ״

˄ʨʛʘʥʠʣʛʘʥ ʤʘʪʝʨʠʘʣʥʠ ʤʫʩʪʘץʠʣ ʪʘʢʨʦʨʣʘʤʘʩʣʠʢʥʠ ʤʦʜʝʣʣʘʰʪʠʨʛʘʥ.   

 ʄʦʜʝʣʜʘ ˄ʣʯʘʤʩʠʟ ʚʘץʪ ʙʠʨʣʠʛʠ ץ˄ʣʣʘʥʠʣʛʘʥ ʙ˄ʣʠʙ, ʙʠʨʣʠʢ ʩʠʬʘʪʠʜʘ 

ʬʘʥʥʠ ˄ץʠʪʠʰ ʫʯʫʥ ʘʞʨʘʪʠʣʛʘʥ ʚʘץʪ, ʫʤʫʤʠʡ ʙʠʨʣʠʛʠ ʦʣʠʥʛʘʥ. ɸʫʜʠʪʦʨʠʷʜʘ 

ʚʘ ʤʫʩʪʘץʠʣ ˄ʨʛʘʥʠʣʘʜʠʛʘʥ ˄ץʫʚ ʤʘʪʝʨʠʘʣʠ ʤʫʥʦʩʘʙʘʪʠʥʠ 60 ʛʘ 40 ʜʝʙ ʦʣʩʘʢ 

ʙ˄ʣʘʜʠ, ʙʫ ʤʫʥʦʩʘʙʘʪ ʢʫʥʜʫʟʠ ˄ץʠʡʜʠʛʘʥ ʪʘʣʘʙʘʣʘʨ ʬʘʥʣʘʨʠ ʫʯʫʥ ʤʘʲץʫʣ 

ʙ˄ʣʘʜʠ. ʂʫʥʜʫʟʛʠ-ʩʠʨʪץʠ ʪʘʲʣʠʤ ʢ˄ʨʠʥʠʰʠʛʘ ʙʫ ʤʫʥʦʩʘʙʘʪʥʠ 40 ʛʘ 60 

ʦʣʠʥʠʰʠ, ʩʠʨʪץʠ ˄ץʠʰ ʰʘʢʣʠ ʫʯʫʥ ʵʩʘ 10 ʛʘ 90. ɼʝʤʘʢ 100 ʠʤʢʦʥʠʷʪʜʘʥ 20 

ʙʠʨʣʠʢ ʙʦʰʣʘʥסʠʯ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠʛʘ ʵʛʘ ʙ˄ʣʠʙ, ʜʘʨʩ ʤʘʰסʫʣʦʪʠ ʚʘץʪʠʜʘʛʠ 

˄ʟʣʘʰʪʠʨʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ 0,8 ʚʘ ʤʫʩʪʘץʠʣ ʠʰʣʘʛʘʥʜʘ ˄ʟʣʘʰʪʠʨʠʰ 
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ʢʦʵʬʬʠʮʠʝʥʪʠ 0,6,  ʰʫʥʠʥʛʜʝʢ, ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ 0,4 ʙ˄ʣʩʘ, ʬʘʥʥʠ 

ʙʠʣʠʰ ʜʘʨʘʞʘʩʠ 72 ʙʠʨʣʠʢ ʙ˄ʣʘʜʠ.  

 1 ʵʛʨʠ ʯʠʟʠץ˄ ץʫʚʯʠ ʙʠʣʠʤʠʥʠ ʫʥʫʪʠʰ ʢʦʵʬʬʠʮʠʝʥʪʠ ʙ˄ʣʛʘʥʜʘ ˄ʩʠʰ 

ʥʘʪʠʞʘʩʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. ɹʫ ʩʠʥʛʘʨʠ ʠʜʝʘʣ ʰʘʨʦʠʪʣʘʨʜʘ 92 ʙʠʨʣʠʢ ʥʘʪʠʞʘʛʘ 

 ʦʪʠʣʠʰʠץ˄ʘʤ ʵʨʠʰʠʰ ʤʫʤʢʠʥ. ɼʝʤʘʢ ʫʥʫʪʠʰ ʥʘʪʠʞʘʩʠʜʘ ʙʠʣʠʤʥʠ ʡ״

ʩʝʟʠʣʘʨʣʠ ʙ˄ʣʛʘʥʠ ʫʯʫʥ ״ʘʤ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

 3 ʵʛʨʠ ʯʠʟʠץ ʤʫʩʪʘץʠʣ ʠʰʣʘʰ ʙ˄ʣʤʘʛʘʥʜʘ ʙʠʣʠʤ ˄ʩʠʰʠʥʠʥʛ ʜʠʥʘʤʢʘʩʠ 

ʙ˄ʣʠʙ, m =0. ɼʝʤʘʢ ʷʭʰʠ ʤʘʲʣʫʤʢʠ, ʤʫʩʪʘץʠʣ ʠʰʣʘʰʥʠ ʘʣʙʘʪʪʘ ʢʘʪʪʘ 

ʦʭʠʨʛʠ ʥʘʪʠʞʘʛʘ ʪʘʲʩʠʨʠ ʙʦʨ. ʄʫʩʪʘץʠʣ ʪʘʲʣʠʤ ʙ˄ʣʤʘʩʘ, ʩʘʤʘʨʘʣʠ ʙ˄ʣʛʘʥ 

ʘʫʜʠʪʦʨʠʷ ʤʘʰסʫʣʦʪʠ ״ʘʤ 60 ʙʠʨʣʠʢ ץʦʥʠץʘʨʣʠ ʥʘʪʠʞʘʥʠ ʦʣʠʰ 

ʠʤʢʦʥʠʷʪʠʥʠ ʙʝʨʤʘʡʜʠ.  

 ʄʦʜʝʣʣʘʰʪʠʨʰʥʠʥʛ ʙʫ ʩʠʥʛʘʨʠ ʥʘʪʠʞʘʣʘʨʠ ʙʘʲʟʠ ʩʠʬʘʪ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʦʣʠʥʠʰʠ ʫʯʫʥ ʞʫʜʘ ʬʦʡʜʘʣʠʜʠʨ. ɶץʫʚ ʞʘʨʘʸʥʠʥʠʥʛ ʨʝʘʣ 

ʧʘʨʘʤʝʪʨʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʤʦʜʝʣʣʘʰʪʠʨʠʣʩʘ ʙʫ ʘʣʙʘʪʪʘ ʶץʦʨʠ 

ʜʘʨʘʞʘʜʘʛʠ ץʠʟʠץʠʰʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠ. ʄʘʩʘʣʘʥ, ״ʠʩʦʙʣʘʰʣʘʨʜʘ ʙʦʰʣʘʥסʠʯ 

ʙʠʣʠʤ ״ʘʞʤʠʥʠʥʛ  0y = 20 ʙʠʨʣʠʢ ʜʝʙ ʦʣʠʥʠʰʠ ʙʠʨʦʟ ʶץʦʨʠʜʠʨ. ʊʘʙʠʠʡʢʠ 

 ʫʚ ʨʝʞʘʩʠ ʰʫʥʜʘʡ ʪʫʟʠʣʛʘʥʢʠ, ʪʘʲʣʠʤ ʞʘʨʘʸʥʠ ʚʘ ʙʠʣʠʤ ʦʣʠʰ ʞʘʨʘʸʥʣʘʨʠץ˄

ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʚʘ ʫʟʣʫʢʩʠʟ ʭʘʨʘʢʪʝʨʜʘ ʙ˄ʣʠʰʠ ʪʘʲʤʠʥʣʘʥʠʰʠ ʟʘʨʫʨ. ɹʘʲʟʠ 

 ʠʥ ʙ˄ʣʜʠ, ʤʘʩʘʣʘʥ ʤʘʪʝʤʘʪʠʢʘץʦʣʣʘʨʜʘ ʙʫ ʢ˄ʨʩʘʪʢʠʯ ʨʝʘʣʣʠʢʢʘ ʷ״

ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ ʪʘʣʘʙʘʩʠ ʫʯʫʥ ʜʠʬʬʝʨʝʥʮʠʘʣ ʪʝʥʛʣʘʤʘʣʘʨ ʢʫʨʩʠʥʠ 

 ʣʠʣ, ʘʣʛʝʙʨʘ ʚʘ״ʠʪʠʣʠʰʠ ʙʦʰʣʘʥʠʰʠʜʘ, ʪʘʣʘʙʘʥʠʥʛ ʤʘʪʝʤʘʪʠʢ ʪʘץ˄

ʘʥʘʣʠʪʠʢ ʛʝʦʤʝʪʨʠʷ ʬʘʥʣʘʨʠʜʘʥ ʵʛʘ ʙ˄ʣʛʘʥ ʙʦʰʣʘʥסʠʯ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ 

ʘʞʤʠ  0y״ = 20 ʙʠʨʣʠʢʥʠ ʪʘʰʢʠʣ ץʠʣʠʰʠ ״ʝʯ ץʘʥʜʘʡ ʰʫʙ״ʘ ʪʫסʜʠʨʤʘʡʜʠ. 

ʀʥʬʦʨʤʘʪʠʢʘ ˄ץʠʪʠʰ ʤʝʪʦʜʠʢʘʩʠ ʤʫʪʘʭʘʩʩʠʩʣʠʛʠ ʪʘʣʘʙʘʩʠʛʘ ʜʘʩʪʫʨʣʘʰ, 

(ʘʣʛʦʨʠʪʤʣʘʨ, ʜʘʩʪʫʨʣʘʰ, Java ʜʘʩʪʫʨʣʘʰ ʪʠʣʠ) ʥʠʥʛ ˄ץʠʪʠʣʠʰʠʜʘ ʦʣʠʡ 

ʤʘʪʝʤʘʪʠʢʘ ʬʘʥʠʜʘʥ ʵʛʘ ʙ˄ʣʛʘʥ ʙʦʰʣʘʥסʠʯ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ ״ʘʞʤʠ  0y = 20 

ʢ˄ʨʩʘʪʢʠʯʜʘʥ ʢʠʯʠʢ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

 ʄʦʜʝʣʥʠʥʛ ʘʩʦʩʠʡ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠ ץʠʡʤʘʪʠ, ʘʡʨʠʤ ʪʘʣʘʙʘʣʘʨ ʫʯʫʥ 

ʠʥʜʠʚʠʜʫʘʣ ʙ˄ʣʠʙ, ʫʥʠ ʘʥʠץʣʘʰ ʪʘʣʘʙ ץʠʣʠʥʘʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ ʢʦʤʧʲʶʪʝʨ 
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ʪʝʩʪʣʘʨʥʠʥʛ ˄ʪʢʟʠʣʠʰʠ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʜʠʨ. ɸʤʘʣʜʘ ʢʘʪʪʘ ʩʦʥʜʘʛʠ 

ʪʘʣʘʙʘʣʘʨʜʘʥ ʢʦʤʧʲʶʪʝʨ ʪʝʩʪʣʘʨʠ ˄ʪʢʘʟʠʣʠʙ, ʥʘʪʠʞʘʣʘʨ ʩʪʘʪʠʩʪʠʢ ʪʘ״ʣʠʣ 

 ,ʣʠʣʠ ʰʫʥʠ ʢ˄ʨʩʘʪʜʠʢʠ״ʘʞʤʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ ʪʘ״ ʠʣʠʥʜʠ. ʂʘʪʪʘץ

ʢʦʵʬʬʠʮʠʝʥʪʣʘʨ ץʠʡʤʘʪʠʥʠ ʥʦʨʤʘʣʴ ʪʘץʩʠʤʣʘʥʛʘʥ ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨ 

ʜʝʡʠʰ ʤʫʤʢʠʥ. ñɼʘʩʪʫʨʣʘʰ ʪʠʣʣʘʨʠò ʬʘʥʥʠ ˄ץʠʪʠʣʠʰʠ ʞʘʨʘʸʥʠʜʘ 

ʪaʣʘʙʘʣʘʨʥʠʥʛ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠʥʠʥʛ ʘʤʘʣʠʡ ʥʘʪʠʞʘʩʠ 2-ʨʘʩʤʜʘ ʢʝʣʪʠʨʠʣʛʘʥ. 

ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ɹʠʣʠʤ ʜʘʨʘʞʘʩʠʥʠ ˄ʨʛʘʥʠʰʥʠʥʛ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠ 

ʰʫʥʠ ʢ˄ʨʩʘʪʜʠʢʠ, 2/3 ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ 55 ï 75 ʙʘʣʣ 

ʜʠʘʧʦʟʦʥʜʘ ʞʦʡʣʘʰʛʘʥ. ʄʘʲʣʫʤ ʙ˄ʣʜʠʢʠ, ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ ʪʘץʩʠʤʦʪʠ ˄ʨʪʘʯʘ 

65 ʙʘʣʣ ʪʘʥʣʘʰ ʚʘ 15 ʙʘʣʣ ˄ʨʪʘʯʘ ʢʚʘʜʨʘʪʠʢ ʯʝʪʣʘʥʠʰ ʙʠʣʘʥ ʥʦʨʤʘʣ 

ʪʘץʩʠʤʦʪ ץʦʥʫʥʠ ʭʘʨʘʢʪʝʨʠʛʘ ʵʛʘ.  

 

2 ï ʨʘʩʤ. ï ʊʘʣʘʙʘʣʘʨ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ ʘʤʘʣʠʡ ˄ʨʛʘʥʠʣʠʰʠ ʥʘʪʠʞʘʣʘʨʠ. 

 ɹʝʣʛʠʣʘʥʛʘʥʣʘʨ: 1 ץʘʪʦʨ ï ʘʲʣʦ ʜʘʨʘʞʘ; 2 ץʘʪʦʨ ï ˄ʨʪʘʯʘ ʜʘʨʘʞʘ; 3 

 .ʘʪʦʨ ï ʧʘʩʪ ʢ˄ʨʩʘʪʢʠʯץ

 1 ʵʛʨʠ ʯʠʟʠץ ʥʘʪʠʞʘʩʠ ʘʲʣʦ ʙ˄ʣʛʘʥ (ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ 87 ʙʘʣʣʜʘʥ ʶץʦʨʠ) 

ʪʘʣʘʙʘʣʘʨ ʙʠʣʠʤʠʥʠʥʛ ˄ʩʠʰ ʜʠʥʘʤʠʢʘʩʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. ʐʫʥʠʥʛʜʝʢ, 2 ʵʛʨʠ 

ʯʠʟʠץ ˄ʨʪʘʯʘ ʙʠʣʠʤ ʜʘʨʘʞʘʜʘʛʠ ʪʘʣʘʙʘʣʘʨ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠʥʠʥʛ ˄ʩʠʰ 

ʜʠʥʘʤʠʢʘʩʠ ʙ˄ʣʠʙ, ʬʘʥʥʠ ˄ץʠʪʠʣʠʰʠʥʠʥʛ ʷʢʫʥʠʛʘ ʙʦʨʠʙ 70 ʙʘʣʣʛʘ 
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ʷץʠʥʣʘʰʘʜʠ. ɹʠʣʠʤ ʜʘʨʘʞʘʩʠ 73 ʙʘʣʣʜʘʥ ʶץʦʨʠ ʙ˄ʣʛʘʥʣʘʨ ʷʭʰʠ ʜʝʙ 

ʙʘ״ʦʣʘʥʘʜʠ. 3 ʵʛʨʠ ʯʠʟʠץ ʵʩʘ ˄ʟʠʜʘ ʦʣʪʠʥʯʠ ʜʘʨʘʞʘʣʠ ʧʦʣʠʥʦʤʥʠ ʤʫʞʘʩʩʘʤ 

ʵʪʛʘʥ ʠʥʪʝʨʧʦʣʷʮʠʦʥ ʵʛʨʠ ʯʠʟʠץ ʙ˄ʣʠʙ, ˄ʟʣʘʰʪʠʨʠʰʠ ʥʠʩʙʘʪʘʥ ʧʘʩʪ ʙ˄ʣʛʘʥ 

ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʙʠʣʠʤ ʜʘʨʘʞʘʩʠ ˄ʩʠʰʠʥʠʥʛ ʜʠʥʘʤʠʢ ʪʘ״ʣʠʣʠ ʥʘʪʠʞʘʩʠʜʠʨ.  

 ɹʠʣʠʤ ״ʘʞʤʠ ˄ʩʠʰʠʥʠʥʛ ʜʠʥʘʤʠʢʘʩʠʥʠ ʢ˄ʨʩʘʪʫʚʯʠ 1 ʚʘ 2 ʵʛʨʠ 

ʯʠʟʠץʣʘʨ, ʪʘʢʣʠʬ ʵʪʠʣʘʸʪʛʘʥ ʤʘʪʝʤʘʪʠʢ ʤʦʜʝʣʥʠ ʙʘʨʯʘ ʢʦʵʬʬʠʮʠʝʥʪʣʘʨʠʥʠ 

 ʠʩʦʙʣʘʰ ʚʘ ʰʫʥʠʥʛʜʝʢ, ʠʤʠʪʘʮʠʦʥ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ״

ʩʪʘʪʠʩʪʠʢ ʙʘ״ʦʣʘʰ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʙʝʨʘʜʠ. 

 ʀʤʠʪʘʮʠʦʥ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʙʣʦʢʠʜʘ, ʪʝʩʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʦʣʠʥʛʘʥ ʨʝʘʣ 

 .ʠʯ ʧʘʨʘʤʝʪʨʣʘʨʠ ʩʠʬʘʪʠʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠסʠʡʤʘʪʣʘʨʜʘʥ ʤʦʜʝʣʥʠʥʛ ʙʦʰʣʘʥץ

ɼʝʪʝʨʤʠʥʠʨʣʠ ʤʦʜʝʣ, ʪʘʩʦʜʠʬʠʡ ʤʠץʜʦʨʣʘʨʥʠʥʛ ʥʦʨʤʘʣ ʪʘץʩʠʤʦʪ ץʦʥʫʥʠ ʚʘ 

ʫʥʛʘ ʘʣʦץʘʜʦʨ ʪʘץʩʠʤʦʪ ʸʨʜʘʤʠʜʘ ʩʪʦʭʘʩʪʠʢ ʤʦʜʝʣ ʙʠʣʘʥ ʪ˄ʣʜʠʨʠʣʘʜʠ. 

 ʀʤʠʪʘʮʠʦʥ ʤʦʜʝʣ ʢʘʪʪʘ ʘʤʘʣʠʡ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ ʙ˄ʣʠʙ, ʭʫʩʫʩʘʥ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʸʨʜʘʤʠʜʘ, ˄ץʠʪʠʰ ʥʘʪʠʞʘʣʘʨʠʥʠ ʦʣʜʠʥʜʘʥ ʘʡʪʠʰ ʚʘ 

ʨʝʡʪʠʥʛ ʪʠʟʠʤʠ ʸʨʜʘʤʠʜʘ ʙʠʣʠʤʣʘʨ ʥʘʪʠʞʘʣʘʨʠʥʠ ʙʘ״ʦʣʘʰʥʠ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰʜʘ ʬʦʡʜʘʣʠʜʠʨ[10]. ʄʘʲʣʫʤʢʠ ʆʊʄʥʠʥʛ ʥʦʨʤʘʪʠʚ ״ʫʞʞʘʪʣʘʨʠ 

ʨʝʡʪʠʥʛ ʥʘʟʦʨʘʪʠʥʠʥʛ ʫʤʫʤʠʡ ץʦʠʜʘʣʘʨʠʥʠ ˄ʟʠʜʘ ʘʢʩ ʵʪʪʠʨʠʙ, ʨʝʡʪʠʥʛ 

ʪʠʟʠʤʠʥʠʥʛ ״ʘʨ ʙʠʨ ʬʘʥ ʫʯʫʥ ʘʥʠץ ʧʘʨʘʤʝʪʨʣʘʨʠ ʢʘʬʝʜʨʘ ʧʨʦʬʝʩʩʦʨ-

 ʫʚ ʩʝʤʝʩʪʨʠ ʜʘʚʦʤʠʡʣʠʛʠʥʠץʠʣʘʜʠ. ɶץʠʪʫʚʯʠʣʘʨʠ ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ ʯʠץ˄

ʠʤʠʪʘʮʠʷ ץʠʣʠʙ, ʢʦʤʧʲʶʪʝʨ ʤʦʜʝʣʠʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʷʨʘʪʠʣʘʸʪʛʘʥ 

ʪʠʟʠʤʥʠʥʛ ʙʘʨʯʘ ʧʘʨʘʤʝʪʨʣʘʨʠʥʠ ʪʝʢʰʠʨʠʙ, ʫʥʠʥʛ ״ʦʣʘʪʠʥʠ ʙʘ״ʦʣʘʰ 

ʤʫʤʢʠʥ. 

ʍʫʣʦʩʘ ʚʘ ʪʘʢʣʠʬʣʘʨ. ʊʘʜץʠץʦʪ ʜʘʚʦʤʠʜʘ ʷʨʘʪʠʣʛʘʥ ʚʘ ˄ʟʠʜʘ ʠʤʪʘʮʠʦʥ 

ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʵʣʝʤʝʥʪʣʘʨʠʥʠ ʤʫʞʘʩʩʘʤ ʵʪʛʘʥ ʢʦʤʧʲʶʪʝʨ ʤʦʜʝʣʠ ˄ץʠʰ 

ʜʘʚʦʤʠʜʘ ʪʘʣʘʙʘʣʘʨʥʠʥʛ ʙʠʣʠʤ ʵʛʘʣʣʘʰ ʞʘʨʘʸʥʠʥʠ ʤʦʜʝʣʣʘʰʪʠʨʠʰ ʫʯʫʥ 

ʭʠʟʤʘʪ ץʠʣʠʰʠ ʤʫʤʢʠʥ. ʂʦʤʧʲʶʪʝʨ ʤʦʜʝʣʠ ʸʨʜʘʤʠʜʘ ˄ʪʢʘʟʠʣʛʘʥ ״ʠʩʦʙʣʘʰ 

ʵʢʩʧʝʨʠʤʝʥʪʠ, ʪʘʲʣʠʤ ʞʘʨʘʸʥʠʥʠ ʦʧʪʠʤʘʣʣʘʰ ʤʘʩʘʣʘʩʠʥʠ ʝʯʠʰʜʘ ʬʦʡʜʘʣʠ 

ʙ˄ʣʘʜʠʛʘʥ ʙʠʨ ץʘʪʦʨ ʤʫ״ʠʤ ʥʘʪʠʞʘʣʘʨ ʦʣʠʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ[11]. 

ʐʫʥʠʥʛʜʝʢ, ʢʦʤʧʲʶʪʝʨ ʤʦʜʝʣʠ ʘʚʪʦʤʘʣʘʰʪʠʨʠʣʛʘʥ ˄ץʠʪʠʰ ʢʦʤʧʣʝʢʩʣʘʨʠʥʠ 
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ʷʨʘʪʠʰʜʘ ״ʘʤ ʬʦʡʜʘʣʠ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. ʄʦʜʝʣʥʠ ʘʤʘʣʠʸʪʜʘ ץ˄ʣʣʘʥʠʣʠʰʠ, 

ʘʚʪʦʤʘʪʣʘʰʪʠʨʠʣʛʘʥ ˄ץʠʪʠʰ ʢʦʤʧʣʝʢʩʠʥʠʥʛ ץʠʩʤ ʪʠʟʠʤʠ ʩʠʬʘʪʠʜʘ ʡ˄ʣʛʘ 

 .ʡʠʣʩʘ ʩʘʤʘʨʘʣʠ ʝʯʠʤʣʘʨ ʦʣʠʰ ʠʤʢʦʥʠʷʪʠʥʠ ʷʨʘʪʘʜʠ˄ץ
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ʀʃʄʀʁ ɾʋʈʅɸʃ ɺɽɹ ʉɸ׳ʀʌɸʉʀ ʊʀɿʀʄʀʅʀ 

ʃʆʁʀ׳ɸʃɸʐʊʀʈʀʐ 

ɶʪʘʧʦʚ ʊʦʡʠʨ ʋʩʤʦʥʦʚʠʯ 

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʜʦʮʝʥʪʠ, ʧ.ʬ.ʥ. ɶʟʙʝʢʠʩʪʦʥ 

ʀʩʤʦʠʣʦʚʘ ʄʘʲʤʫʨʘ ʄʫʨʦʪ ץʠʟʠ 

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ʤʘʛʠʩʪʨʘʥʪʠ ɶʟʙʝʢʠʩʪʦʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʦʣʘʜʘ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʚʝʙ ʩʘʡʪʠ ץʘʥʜʘʡ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʦץʘʣʠ ʷʨʘʪʠʣʠʰʠ, ʧʣʘʪʬʦʨʤʘʣʘʨʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠ, ʠʣʤʠʡ 

ʞʫʨʥʘʣʣʘʨ ʚʝʙ ʩʘ״ʠʬʘʩʠʥʠʥʛ ʜʠʟʘʡʥʠ ʚʘ ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʪʘʲʤʠʥʦʪʠ, 

ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʚʝʙ ʩʘ״ʠʬʘʩʠʜʘ ץʠʜʠʨʫʚ ʪʠʟʠʤʠʥʠʥʛ ʠʤʢʦʥʠʷʪʣʘʨʠ 

 .ʘʨʘʣʛʘʥץ

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ, ʢʘʢ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤ, ʜʠʟʘʡʥ ʚʝʙ-ʩʘʡʪʘ ʥʘʫʯʥʳʭ 

ʞʫʨʥʘʣʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ. 

Abstract:  The article discusses how platforms for scientific journals can be 

created, platform capabilities, website design for scientific journals and provision 

of an electronic journal, search engine capabilities on an electronic journal website. 

ʂʘʣʠʪ ʩ˄ʟʣʘʨ: ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ, ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʚʝʙ ʩʘ״ʠʬʘʩʠ, 

ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʩʘʡʪʠ, ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʜʠʟʘʡʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ, ʚʝʙ ʩʪʨʘʥʠʮʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʞʫʨʥʘʣʘ, ʚʝʙ -ʩʘʡʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ, ʜʠʟʘʡʥ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ. 

 Key words: electronic journal, web pages electronic journal, web-site 

electronic journal, design electronic journal. 

ʂʠʨʠʰ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ʠʣʤʠʡ ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨ ʯʝʪ ʵʣʥʠʥʛ ʝʪʘʢʯʠ 

ʫʥʠʚʝʨʩʠʪʝʪʣʘʨʠʜʘ ʢʝʥʛ ʞʦʨʠʡ ץʠʣʠʥʛʘʥ. ɸʭʙʦʨʦʪʣʘʰʛʘʥ ʞʘʤʠʷʪʥʠʥʛ 

ʰʘʢʣʣʘʥʠʙ ʙʦʨʠʰʠ ʙʠʣʘʥ ʫʤʫʤʬʦʡʜʘʣʘʥʠʰʜʘʛʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ 

ʪʘʨʤʦץʣʘʨʠʜʘʛʠ ʚʝʙ-ʩʘʡʪʣʘʨ ʥʝʛʠʟʠʜʘ ʪʘʰʢʠʣ ץʠʣʠʥʘʸʪʛʘʥ ʵʣʝʢʪʨʦʥ ʦʤʤʘʚʠʡ 

ʘʭʙʦʨʦʪ ʚʦʩʠʪʘʣʘʨʠʥʠʥʛ ʩʘʣʤʦסʠ ʦʨʪʠʙ ʙʦʨʤʦץʜʘ [1]. ɹʫ ʪʫʨʜʘʛʠ 
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ʥʘʰʨʣʘʨʥʠʥʛ ʢʝʥʛ ʘʤʘʣʠʸʪʛʘ ʞʦʨʠʡ ʵʪʠʣʠʰʠ ʥʘʬʘץʘʪ ʘʭʙʦʨʦʪʣʘʨʥʠ ʪʝʟʢʦʨ 

ʝʪʢʘʟʠʙ ʙʝʨʠʰʥʠ ʦʰʠʨʘʜʠ, ʙʘʣʢʠ ץʦסʦʟʜʘʥ ״ʘʤ ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰʛʘ ʦʣʠʙ 

ʢʝʣʘʜʠ. ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠ ɺʘʟʠʨʣʘʨ ʄʘ״ʢʘʤʘʩʠʥʠʥʛ 22.07.10 ʡʠʣʜʘʛʠ 

155-ʩʦʥʣʠ ñʈʝʩʧʫʙʣʠʢʘʜʘ ץʦסʦʟʥʠ ʪʝʞʘʰ ʚʘ ʫʥʜʘʥ ʨʘʮʠʦʥʘʣ ʬʦʡʜʘʣʘʥʠʰ 

ʙ˄ʡʠʯʘ ץ˄ʰʠʤʯʘ ʯʦʨʘ-ʪʘʜʙʠʨʣʘʨò ״ʘץʠʜʘʛʠ פʘʨʦʨʠʜʘ ״ʘʤ ʙʦʰץʘʨʫʚ 

ʪʠʟʠʤʠ, ʣʦʢʘʣ ʚʘ ʪʘʨʤʦץʣʘʨʘʨʦ ʤʘʩʘʣʘʣʘʨʥʠ ʪʝʟʢʦʨ ״ʘʣ ץʠʣʠʰ ʞʘʨʘʸʥʣʘʨʠʜʘ 

 ʠʣʠʰʥʠ ʢʘʤʘʡʪʠʨʠʰ ʙʦʨʘʩʠʜʘ ʘʭʙʦʨʦʪʢʦʤʤʫʥʠʢʘʮʠʷץ ʦʟʥʠ ʩʘʨʬסʦץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʢʝʥʛ ʞʦʨʠʡ ץʠʣʠʥʠʙ ʙʦʨʠʣʘʸʪʛʘʥʠ ʪʘʲʢʠʜʣʘʙ ˄ʪʠʣʛʘʥ. 

ʕʣʝʢʪʨʦʥ ״ʫʞʞʘʪ ʘʣʤʘʰʫʚʠ ʪʠʟʠʤʠʜʘʥ ʘʤʘʣʠʸʪʜʘ ʢʝʥʛ ʬʦʡʜʘʣʘʥʠʰʛʘ 

˄ʪʠʣʤʦץʜʘ ʚʘ ʜʘʚʣʘʪ ״ʘʤʜʘ ʪʘʰʢʠʣʦʪʣʘʨʥʠʥʛ ʠʥʪʝʨʘʢʪʠʚ ʪʫʨʜʘʛʠ ʭʠʟʤʘʪʣʘʨʠ 

ʪʘʨʤʦסʠ ʢʝʥʛʘʡʤʦץʜʘ. ɹʦʰץʘʨʫʚ ʞʘʨʘʸʥʣʘʨʠʥʠʥʛ ״ʫʞʞʘʪ ʘʡʣʘʥʠʰʠʜʘ 

-ʦʟʥʠ ʪʝʞʘʰ ʚʘ ʫʥʜʘʥ ʨʘʮʠʦʥʘʣ ʬʦʡʜʘʣʘʥʠʰ ʙʦʨʘʩʠʜʘ ʘʭʙʦʨʦʪסʦץ

ʢʦʤʤʫʥʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰ ʚʘʟʠʬʘʩʠ ʫʰʙʫ 

 .ʠʣʠʙ ʢʝʣʪʠʨʠʣʛʘʥץ ʘʨʦʨʜʘ ʜʦʣʟʘʨʙץ

ʀʣʤʠʡ ʞʘʤʦʘʪʯʠʣʠʢʥʠʥʛ ˄ʟ-˄ʟʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʣʠʰʠ ʫʰʙʫ 

ʞʘʤʠʷʪʥʠʥʛ ʦʚʦʟʠ ʚʘ ʠʣʤʠʡ ʩʘʣʦ״ʠʷʪʠ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʤʘʥʙʘʠ 

 .ʠʩʦʙʣʘʥʛʘʥ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨʠʥʠ ʪʘʰʢʠʣʣʘʰʪʠʨʠʣʠʰʠʜʘʥ ʙʦʰʣʘʥʘʜʠ [1]״

ʀʣʤʠʡ ʞʘʤʦʘʪʯʠʣʠʢʥʠʥʛ ʪ˄ʣʠץ ʸʢʠ ʫʥʜʘʛʠ ʘʣʦ״ʠʜʘ ʬʘʥ ʪʘʨʤʦסʠʥʠʥʛ 

ʩʘʣʦ״ʠʷʪʠʥʠ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨʠʥʠʥʛ ʩʠʬʘʪʠ ʘʩʦʩʠʜʘ ʘʥʠץʣʘʰʪʠʨʠʰ ʤʫʤʢʠʥ. 

ʀʣʤʠʡ-ʧʝʜʘʛʦʛʠʢ ʭʦʜʠʤʣʘʨʛʘ (ʠʣʤʠʡ ʤʘץʦʣʘʣʘʨ ʤʫʘʣʣʠʬʣʘʨʠ) ʤʘʲʣʫʤʢʠ 

ʪʘʲʣʠʤ ʚʘ ʠʣʤʠʡ ʤʫʘʩʩʘʩʘʣʘʨʠʥʠʥʛ ʠʣʤʠʡ ʪʘʜץʠץʦʪʣʘʨʠ ʥʘʪʠʞʘʜʦʨʣʠʛʠʥʠ 

ʙʘ״ʦʣʘʰʜʘ ʙʫʛʫʥʛʠ ʢʫʥʜʘ ʙʠʨʠʥʯʠ ʥʘʚʙʘʪʜʘ ʤʫʘʣʣʠʬʣʘʨʛʘ ʝʪʘʢʯʠ ʭʦʨʠʞʠʡ 

ʙʘʟʘʣʘʨʠʜʘʛʠ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʠץʪʠʙʦʩʣʠʢ ʢ˄ʨʩʘʪʢʠʯʠʛʘ ʘʣʦ״ʠʜʘ 

ʵʲʪʠʙʦʨ ץʘʨʘʪʠʣʤʦץʜʘ. (ɺʝʙ of Science y ʢʠ Scopus). ɹʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʛʘ 

ʵʨʠʰʠʰ ʚʘ ʫʣʘʨʥʠʥʛ ʩʘʣʤʦסʠʥʠ ʦʰʠʨʠʰ ʫʯʫʥ ʘʚʚʘʣʦ ʤʫʘʣʣʠʬʣʘʨ 

ʤʘץʦʣʘʣʘʨʠʥʠ ʫʰʙʫ ʙʘʟʘʣʘʨʜʘ ʠץʪʠʙʦʩʣʘʥʘʜʠʛʘʥ ʞʫʨʥʘʣʣʘʨʜʘ ʥʘʰʨ ʵʪʠʰ 

ʟʘʨʫʨ [2]. ׳ʘʨ ʙʠʨ ʠʣʤʠʡ ʭʦʜʠʤʥʠʥʛ, ʫʤʫʤʘʥ ʦʣʛʘʥʜʘ ʦʜʜʠʡ ʠʥʪʝʨʥʝʪ 

ʬʦʡʜʘʣʘʥʫʚʯʠʥʠʥʛ ץʘʯʦʥʜʠʨ ʫ ʸʢʠ ʙʫ ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣʛʘ ʜʫʯ ʢʝʣʛʘʥʠ ʘʥʠץ, 

ʯʫʥʢʠ ʙʫʛʫʥʛʠ ʢʫʥʜʘ ʙʫʥʜʘʡ ʞʫʨʥʘʣʣʘʨ ʩʦʥʠ ʶʟʣʘʙ ʤʠץʜʦʨʜʘ ʪʦʧʠʣʘʜʠ. ɶʟ 
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ʤʦ״ʠʷʪʠʛʘ ʢ˄ʨʘ ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʙʫ ״ʘʨ ʭʠʣ ʤʘʚʟʫʜʘʛʠ ʤʘץʦʣʘʣʘʨ ʚʘ 

ʥʘʰʨʣʘʨʥʠʥʛ ʪ˄ʧʣʘʤʠʜʘʥ ʠʙʦʨʘʪ ʵʣʝʢʪʨʦʥ ʥʘʰʨʜʠʨ. ɹʫ ʥʘʨʩʘ ʩʘʡʪʣʘʨ 

ʷʨʘʪʠʰ, ʚʝʙ-ʜʠʟʘʡʥ, ʚʝʙ ʜʘʩʪʫʨʣʘʰ, ʧʦʣʠʛʨʘʬʠʷ ʚʘ ʥʘʰʨʠʸʪ ʠʥʜʫʩʪʨʠʷʩʠ, 

ʜʘʩʪʫʨʣʘʰʪʠʨʠʰ ʚʘ ״ʘʪʪʦ SoftWare, ʆʉ, HardWare (ʠʭʪʠʸʨʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʛʘ ʪʘʘʣʫץʣʠ ʫ ʸʢʠ ʙʫ ʩʦ״ʘʜʘʛʠ ʤʘʚʟʫ) ʙʠʣʘʥ ʙʦסʣʘʥʘʜʠ [2]. ɹʠʟ 

ʘʩʦʩʠʡ ʫʨסʫʥʠ ɶʟʙʝʢʠʩʪʦʥʜʘ ʫʰʙʫ ʡ˄ʥʘʣʠʰʜʘ ʝʪʘʨʣʠʯʘ ˄ʨʛʘʥʠʣʤʘʛʘʥ 

ʩʦ״ʘʣʘʨʛʘ ץʘʨʘʪʘʤʠʟ ʚʘ ʙʫ ʥʘʨʩʘ ʧʦʣʠʛʨʘʬʠʷ ʩʦ״ʘʩʠʥʠ ʨʠʚʦʞʣʘʥʪʠʨʠʰʜʘ 

ʢʘʪʪʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘʜʠʨ. ʂʝʡʠʥʛʠ ʡʠʣʣʘʨʜʘ ʢ˄ʧʯʠʣʠʢ ״ʦʣʣʘʨʜʘ ʙʦʩʤʘ 

ʥʘʰʨʣʘʨ ʤʘ״ʩʫʣʦʪʠʥʠ ʘʭʙʦʨʦʪ ʪʘʲʤʠʥʦʪʠ ʚʘ ʢʠʪʦʙ ʥʘʰʨʠʛʘ ˄ʪʤʦץʜʘ ʙʫ ʵʩʘ 

ʥʘʰʨ ʠʰʣʘʨʠʜʘ ʷʥʛʠ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʥʠʥʛ ʰʘʢʣʣʘʥʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

ɹʫʥʜʘ ʷʥʛʠ ʪʝʭʥʦʣʦʛʠʢ ʠʰʣʘʙ ʯʠץʘʨʠʰ (ʨʘץʘʤʣʠ ʪʝʭʥʦʣʦʛʥʠʷ, ʚʝʙ -to-print, 

ʢʨʦʩʩ-ʤʝʜʠʷʣʠ ʞʘʨʘʸʥʣʘʨ)ʛʘ ʘʩʦʩʣʘʥʛʘʥ ʙ˄ʣʩʘ, ʷʥʛʠ ʥʘʰʨʠʡ ʠʰʣʘʙ ʯʠץʘʨʠʰ 

ʵʩʘ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʤʫʣʴʪʠʤʝʜʠʷʣʠ ʪʘץʜʠʤ ʵʪʠʰ ʪʝʭʥʦʣʦʛʠʷʩʠʥʠ 

ʰʘʢʣʣʘʥʪʠʨʠʰʛʘ ʘʩʦʩʣʘʥʘʜʠ [2]. ɶʟʙʝʢʠʩʪʦʥʜʘ ʨʠʚʦʞʣʘʥʠʰʥʠʥʛ ʘʩʦʩʠʡ 

ʚʝʢʪʦʨʠ ï ʙʫ ʦʣʪʠʥʯʠ ʪʝʭʥʦʣʦʛʠʢ ʞʘʨʘʸʥʛʘ ˄ʪʠʰʛʘ, ʷʲʥʠ ״ʘʨ ʭʠʣ ʥʘʥʦ ʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʛʘ, ʠʥʥʦʚʘʮʠʷʣʘʨʥʠ ʢʝʥʛ ץʘʤʨʦʚʣʠ 

 ʘʤʜʘ ʠʰʣʘʙ״ ʘʨʠʰʜʘ ʵʥʝʨʛʠʷ ʪʝʞʘʤʢʦʨץʣʣʘʥʠʣʠʰʠʛʘ, ʠʰʣʘʙ ʯʠ˄ץ

ʯʠץʘʨʠʰʜʘ ʤʘʪʝʨʠʘʣʣʘʨ ״ʘʞʤʠʥʠ ʧʘʩʘʡʪʠʨʠʰʛʘ ʘʩʦʩʣʘʥʘʜʠ. ʊʝʭʥʦʣʦʛʠʢ 

ʫʢʣʘʜʣʘʨ - ʙʫ ʠʣʤʠʡ-ʪʝʭʥʠʢʘʚʠʡ ʞʘʨʘʸʥʥʠʥʛ ʰʫʥʜʘʡ ʡ˄ʥʘʣʠʰʣʘʨʠʢʠ, 

ʥʘʰʨʣʘʨʥʠʥʛ ʨʘץʘʤʣʠ ʢʦʥʪʝʥʪʠ ʚʘ ʫʥʠʥʛ ʭʘʨʘʢʘʪʣʘʨʠ ʙʫʛʫʥʛʠ ʢʫʥʜʘ 

ʠʥʪʝʨʥʝʪʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ [3].  

ʄʘʚʟʫʛʘ ʦʠʜ ʘʜʘʙʠʸʪʣʘʨʥʠʥʛ ʪʘ״ʣʠʣʠ. ɶʟʙʝʢʠʩʪʦʥ ʆʣʠʡ ʚʘ ˄ʨʪʘ 

ʤʘʭʩʫʩ ʪʘʲʣʠʤ ʚʘʟʠʨʣʠʛʠ ʚʘ ʅʠʜʝʨʣʘʥʜʠʷʥʠʥʛ Elsevier ʢʦʤʧʘʥʠʷʩʠ 23 ʤʘʨʪ 

ʢʫʥʠ ʦʣʠʡ ʪʘʲʣʠʤ ʤʫʘʩʩʘʩʘʣʘʨʠ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨʠ ʧʣʘʪʬʦʨʤʘʩʠʥʠ ʷʨʘʪʠʰ 

ʙ˄ʡʠʯʘ ʢʝʣʠʰʫʚ ʠʤʟʦʣʘʜʠ.  

ʃʦʡʠ״ʘʛʘ ʢ˄ʨʘ, Elsevier [4] ʢʦʤʧʘʥʠʷʩʠ ʨʝʩʧʫʙʣʠʢʘʜʘʛʠ ʦʣʠʡ ʪʘʲʣʠʤ 

ʤʫʘʩʩʘʩʘʣʘʨʠʥʠʥʛ 41 ʪʘ ʠʣʤʠʡ ʞʫʨʥʘʣʠʥʠ ˄ʟʠʜʘ ʙʠʨʣʘʰʪʠʨʛʘʥ ʥʦʸʙ 

ʧʣʘʪʬʦʨʤʘʥʠ ʷʨʘʪʘʜʠ. ɹʫ ʧʣʘʪʬʦʨʤʘʜʘ ʭʦʣʠʩʦʥʘ ʪʘץʨʠʟ ʪʠʟʠʤʠ 

ʢʦʥʬʠʛʫʨʘʮʠʷʩʠ (double-blind peer review) ץ˄ʣʣʘʥʠʣʘʜʠ, ʙʫʥʜʘ ʠʣʤʠʡ 
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ʤʘץʦʣʘʣʘʨ ʤʫʘʣʣʠʬʣʘʨʠ ״ʘʤʜʘ ʪʘץʨʠʟʯʠʣʘʨʠ ʪ˄סʨʠʩʠʜʘʛʠ ʤʘʲʣʫʤʦʪʣʘʨ 

ʤʘʭʬʠʡ ʩʘץʣʘʥʘʜʠ. 

 ,ʘʨʨʠʨʣʘʨʠʥʠ ʪʘʡʸʨʣʘʰ״ʘʤʢʦʨʣʠʢ ʜʦʠʨʘʩʠʜʘ ʠʣʤʠʡ ʞʫʨʥʘʣʣʘʨ ʤʫ׳ 

ʤʫʚʦʬʠץʣʘʰʪʠʨʠʰ ʚʘ ʩʝʨʪʠʬʠʢʘʪʣʘʰ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʘʜʠ. ʅʘʰʨʣʘʨʥʠʥʛ 

ʜʠʟʘʡʥʠ ʚʘ ʣʦʛʦʪʠʧʠ ʠʰʣʘʙ ʯʠץʠʣʘʜʠ, ISSN ʪʘʣʘʙ ץʠʣʠʥʘʜʠʛʘʥ ʨ˄ʡʭʘʪʛʘ 

ʦʣʠʰ ʚʘ ץʘʡʪʘ ʨ˄ʡʭʘʪʜʘʥ ˄ʪʢʘʟʠʰ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ ״ʘʤʜʘ ʭʘʣץʘʨʦ ʪʘʣʘʙʣʘʨ 

ʜʘʨʘʞʘʩʠʜʘ ʠʣʤʠʡ ʤʘץʦʣʘʣʘʨ ʨʘץʘʤʣʘʰʛʘʥ ʘʨʭʠʚʠ ʷʨʘʪʠʣʘʜʠ. 

ʊʘʜץʠץʦʪ ʤʝʪʦʜʦʣʦʛʠʷʩʠ. ɺʝʙ-ʞʫʨʥʘʣ - ʙʫ ʥʘʬʘץʘʪ ʠʣʤʠʡ 

ʤʘץʦʣʘʣʘʨʥʠ ʯʦʧ ʵʪʠʰ ˄ʨʥʠ ʙʘʣʢʠ, ʠʣʤʠʡ ʤʘץʦʣʘʣʘʨ ˄ץʠʣʘʜʠʛʘʥ ʞʦʡ ״ʘʤʜʠʨ 

[5]. ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʧʦʣʠʛʨʘʬʠʷ ʚʘ ʚʝʙ-ʜʠʟʘʡʥ ʩʦ״ʘʩʠʜʘʛʠ 

ʬʫʥʢʮʠʦʥʘʣ ʠʤʢʦʥʠʷʪʣʘʨʠʜʘʥ ʢ˄ʨʠʰ ʤʫʤʢʠʥʢʠ, ɺʝʙ-ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʘʩʦʩʠʡ 

ʤʫʘʤʤʦʣʘʨʠʜʘʥ ʙʠʨʠ ʧʦʣʠʛʨʘʬʠʷ ʚʘ ʚʝʙ-ʜʠʟʘʡʥ ʩʦ״ʘʩʠʜʘ ʡ˄ʥʘʣʠʰʣʘʨʥʠʥʛ 

ʤʘʚʟʫʣʘʰʪʠʨʠʣʤʘʛʘʥʣʠʛʠ ״ʠʩʦʙʣʘʥʘʜʠ. ɿʘʤʦʥʘʚʠʡ ʠʣʤʠʡ ʞʫʨʥʘʣʥʠʥʛ 

ʤʘץʦʣʘʣʘʨʥʠ ʤʘʚʟʫʣʘʰʪʠʨʠʣʠʰ ʠʤʢʦʥʠʷʪʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ ʙʫ ʞʫʨʥʘʣʣʘʨʥʠʥʛ 

ʘʞʨʘʣʤʘʩ ץʠʩʤʠʜʠʨ. ʐʫʥʠʥʛʜʝʢ, ʪʘʲʢʠʜʣʘʰ ʞʦʠʟʢʠ ʠʣʤʠʡ ʚʝʙ-ʞʫʨʥʘʣʣʘʨʜʘ 

ʤʘץʦʣʘʣʘʨʥʠ ʨʝʮʝʥʟʠʷʣʘʰ, ʠʣʤʠʡ ʘʥʞʫʤʘʥʣʘʨʥʠ ʪʘʰʢʠʣʣʘʰʪʠʨʠʰ ʚʘ ʠʣʤʠʡ 

ʭʦʜʠʤʣʘʨʥʠ ʠʣʤʠʡ ʞʫʨʥʘʣ ʫʯʫʥ ʤʫ״ʘʨʨʠʨ ʩʠʬʘʪʠʜʘ ʨ˄ʡʭʘʪʜʘʥ ˄ʪʢʘʟʠʰ ʢʘʙʠ 

ʠʤʢʦʥʠʷʪʣʘʨʥʠʥʛ ʤʘʚʞʫʜ ʵʤʘʩʣʠʛʠ, ʧʦʣʠʛʨʘʬʠʷ ʚʘ ʚʝʙ-ʜʠʟʘʡʥ ʩʦ״ʘʩʠʜʘ 

ʤʫʪʘʭʘʩʩʠʩʣʘʨʛʘ ʟʘʨʫʨʠʡ ʵʭʪʠʸʞʣʘʨʥʠ ʝʪʘʨʣʠʯʘ ʪʘʲʤʠʥʣʘʙ ʙʝʨʘ ʦʣʤʘʡʜʠ. 

ʗʥʘ ʰʫʥʠ ״ʘʤ ʘʡʪʠʰ ʢʝʨʘʢʢʠ ʢ˄ʧʯʠʣʠʢ ʚʝʙ-ʞʫʨʥʘʣʣʘʨʜʘ ʤʫʪʘʭʘʩʩʠʩ 

ʤʫʩʪʘץʠʣ ʨʘʚʠʰʜʘ ʤʘץʦʣʘʩʠʥʠ ʷʨʘʪʠʰ ʸʢʠ ʤʘץʦʣʘʩʠʥʠ ץ˄ʰʠʰ ʠʤʢʦʥʠʷʪʠʛʘ 

ʵʛʘʤʘʩʣʠʛʠ ʙʫ ״ʘʤ ʢʘʪʪʘ ʢʘʤʯʠʣʠʢ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫ ʬʘʢʪ ʵʩʘ ʤʫʪʘʭʘʩʩʣʘʨʥʠʥʛ 

ʢʘʪʪʘ ʤʘʩʰʪʘʙʜʘʛʠ ʧʦʨʪʘʣʣʘʨʜʘ ʤʘץʦʣʘʣʘʨʥʠ ʯʦʧ ʵʪʠʰʜʘʛʠ ʤʫʩʪʘץʠʣʣʠʛʠʥʠ 

ʯʝʛʘʨʘʣʘʡʜʠ. ɹʘʲʟʠ ״ʦʣʘʪʣʘʨʜʘ ʵʥʛ ץʠʟʠץ ʧʫʙʣʠʢʘʮʠʷʣʘʨ ״ʘʤ ˄ʟ ʚʘץʪʠʜʘ ˄ʟ 

ʘʫʜʠʪʦʨʠʷʩʠʥʠ ʪʦʧʘ ʦʣʤʘʡʜʠ. ɹʫʛʫʥʛʠ ʢʫʥʜʘ ״ʦʟʠʨʯʘ ʯʦʧ ʵʪʠʰ ʥʘʰʨʣʘʨʠ 

ʦʤʤʘʚʠʡʣʠʛʠ ʙ˄ʡʠʯʘ ʥʠʩʙʘʪʘʥ ʸʰ ʀʥʪʝʨʥʝʪ ʦʨץʘʣʠ ʯʦʧ ʵʪʠʰʛʘ ʫʩʪʫʥʣʠʢ 

 ʜʘ. ʊʘʭʤʠʥʘʥ 20 ʡʠʣʣʘʨ ʦʣʜʠʥ ʦʭʠʨʛʠ ʷʥʛʠʣʠʢʣʘʨʥʠ ʙʠʣʠʰ ʸʢʠץʠʣʤʦץ

ʙʠʨʦʥ-ʙʠʨ ʩʦ״ʘʜʘ ˄ʟ ʙʠʣʠʤʠʥʠ ʦʰʠʨʠʰ ʛʘʟʝʪʘ, ʞʫʨʥʘʣ, ʢʠʪʦʙ ʸʨʜʘʤʠʜʘ 

ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʙ˄ʣʩʘ, ʙʫʛʫʥ ʚʘʟʠʷʪ ˄ʟʛʘʨʜʠ [6]. ʋ ʸʢʠ ʙʫ ץʠʟʠץʪʠʨʫʚʯʠ 
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ʤʘʚʟʫ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪ ʦʣʠʰ ʫʯʫʥ ʙʫʛʫʥ ʬʦʡʜʘʣʘʥʫʚʯʠ ʀʥʪʝʨʥʝʪʛʘ 

ʤʫʨʦʞʘʘʪ ʵʪʘʜʠ. ɶʟ ʠʞʦʜʠʡ ʤʝ״ʥʘʪʠʥʠ ˄ץʫʚʯʠʛʘ ʝʪʢʘʟʠʰ ʫʯʫʥ ʤʘץʦʣʘ ʚʘ 

ʢʠʪʦʙ ʤʫʘʣʣʠʬʣʘʨʠ ״ʘʤ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʛʣʦʙʘʣ ʪʘʨʤʦץʛʘ ˄ʪʠʰʠ ʟʘʨʫʨ. ɹʫ 

ʩʦ״ʘʜʘ ץʫʡʠʜʘʛʠ ʤʫʘʤʤʦʣʘʨʥʠ ״ʘʣ ʵʪʠʰ ʤʘץʩʘʜʛʘ ʤʫʚʦʬʠץʜʠʨ: 

1.ʇʦʣʠʛʨʘʬʠʷ ʚʘ ʚʝʙ-ʜʠʟʘʡʥ ʩʦ״ʘʩʠʜʘ ʠʣʤʠʡ ʭʦʜʠʤʣʘʨ ʫʯʫʥ ʵʣʝʢʪʨʦʥ 

ʤʫ״ʠʪʥʠ ʷʨʘʪʠʰ; 

2.ʄʫʘʣʣʠʬʣʘʨʥʠʥʛ ʠʥʪʝʣʣʝʢʪʫʘʣ ʤʝ״ʥʘʪʠʥʠ ˄ʟ ˄ץʫʚʯʠʣʘʨʠʛʘ ʝʪʢʘʟʠʰ; 

3.ɹʘʨʯʘ ʥʘʰʨ ʵʪʠʣʫʚʯʠ ʤʘץʦʣʘʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʠʥʠʥʛ 

ʤʘʚʞʫʜʣʠʛʠ ʚʘ ʫʣʘʨʥʠ ʤʘʚʟʫʣʘʰʪʠʨʠʣʛʘʥ ʡ˄ʥʘʣʠʰʛʘ ʘʞʨʘʪʠʰ; 

4. ʄʘץʦʣʘʣʘʨʥʠ ʪʘץʨʠʟʣʘʰ ʠʤʢʦʥʠʷʪʠʥʠʥʛ ʷʨʘʪʠʣʠʰʠ; 

5 ʀʣʤʠʡ ʘʥʞʫʤʘʥʣʘʨʥʠ ʙʝʣʛʠʣʘʰʥʠʥʛ ʵʣʝʢʪʨʦʥ ʤʫ״ʠʪʠʥʠ ʷʨʘʪʠʰ.  

ʀʣʤʠʡ ʞʫʨʥʘʣʥʠʥʛ ʚʝʙ-ʩʘ״ʠʬʘʩʠʥʠ ʷʨʘʪʠʰ ʥʠʤʘ ʫʯʫʥ ʟʘʨʫʨ? ɹʫʥʠ 

 :ʫʡʠʜʘʛʠʯʘ ʘʩʦʩʣʘʰ ʤʫʤʢʠʥץ

- ʤʫʘʣʣʠʬʣʘʨʥʠʥʛ ʠʣʤʠʡ ʠʰʣʘʨʠ ʢʝʨʘʢʣʠʯʘ ʵʲʪʠʙʦʨʥʠ ʪʦʧʘ ʦʣʤʘʷʧʜʠ. ɪʰ 

ʘʚʣʦʜ ʠʞʪʠʤʦʠʡ ʪʘʨʤʦץʣʘʨʥʠ, ״ʘʨ ʭʠʣ ץʠʟʠץʘʨʣʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʢ˄ʧʨʦץ 

ʪʘʥʣʘʛʘʥ ״ʦʣʜʘ ʢʠʪʦʙʣʘʨʛʘ ʵʲʪʠʙʦʨ ʙʝʨʤʘʷʧʜʠ. ɹʫʥʜʘʥ ʢʝʣʠʙ ʯʠץʘʜʠʢʠ 

ʤʫʘʣʣʠʬʣʘʨ ˄ʟ ʠʣʤʠʡ ʠʰʣʘʨʠʥʠ ʢʘʪʪʘ ʤʘʩʰʪʘʙʜʘʛʠ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ ʵʛʘ 

ʪʘʨʤʦץʛʘ ʞʦʡʣʘʰʪʠʨʠʰ ʦʨץʘʣʠ ʞʫʜʘ ʢʘʪʪʘ ʩʦʥʜʘʛʠ ˄ץʫʚʯʠʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʰ 

ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘ ʙ˄ʣʠʰʘʜʠ; 

- ʙʦʩʤʘ ʥʘʰʨ ʵʪʠʰ ʠʰʣʘʨʠ ʵʣʝʢʪʨʦʥ ʥʘʰʨʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʢʘʪʪʘ ʤʦʣʠʷʚʠʡ 

ʭʘʨʘʞʘʪʣʘʨʥʠ ʪʘʣʘʙ ʵʪʘʜʠ. ʂ˄ʨʠʥʠʙ ʪʫʨʠʙʜʠʢʠ ʙʘʨʯʘ ʤʫʘʣʣʠʬʣʘʨʛʘ ʪʘʨʤʦץʜʘ 

ʥʘʰʨ ʵʪʠʰ ʤʘʥʬʘʘʪʣʠʨʦץʜʠʨ, ʯʫʥʢʠ ʙʠʨʠʥʯʠʜʘʥ ʤʦʣʠʷʚʠʡ ʤʘʥʬʘʘʪ ʚʘ 

ʠʢʢʠʥʯʠʜʘʥ ʢʝʥʛ ץʘʤʨʦʚʣʠ ˄ץʫʚʯʠʣʘʨ ʘʫʜʠʪʦʨʠʷʩʠʛʘ ʵʛʘ ʙ˄ʣʠʰʘʜʠ; 

ɹʫ ʤʫʘʤʤʦʥʠ ʝʯʠʰʥʠʥʛ ʵʥʛ ʤʘץʙʫʣ ʫʩʫʣʠ - ʠʣʤʠʡ ʪʘʜץʠץʦʪ 

ʥʘʪʠʞʘʣʘʨʠʥʠ ʪʘʨʤʦץʜʘ ʞʦʡʣʘʰʪʠʨʠʰ ״ʠʩʦʙʣʘʥʘʜʠ. ʀʣʤʠʡ ʚʝʙ 

ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʜʦʣʟʘʨʙʣʠʛʠʥʠ ʠʩʙʦʪʣʘʰʥʠʥʛ ʷʥʘ ʙʠʨ ʪʦʤʦʥʠ ʩʠʬʘʪʠʜʘ 

ʵʣʝʢʪʨʦʥ ʥʘʰʨʣʘʨʥʠʥʛ ʙʦʩʤʘ ʥʘʰʨʣʘʨʜʘʥ ʫʩʪʫʥʣʠʛʠʥʠ ץʫʡʠʜʘʛʠ ʤʠʩʦʣʣʘʨʜʘ 

ʠʩʙʦʪʣʘʰ ʤʫʤʢʠʥ [7]. 
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- ʪʘʥʣʘʰ ʚʘ ʪʘʨʪʠʙʣʘʰ: ʬʦʡʜʘʣʘʥʫʚʯʠ ʫʯʫʥ ץʠʟʠץʠʰ ʶץʦʨʠ ʙ˄ʣʛʘʥ 

ʤʘץʦʣʘʣʘʨʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰ. ʊ˄ʣʘ ʤʘʪʥʣʠ ץʠʜʠʨʫʚ ʚʘ ʥʘʚʠʛʘʮʠʷ: ʥʘʚʠʛʘʮʠʷ ʚʘ 

 ʫʚʯʠʛʘ ʪʘʢʣʠʬ ʵʪʫʚʯʠ ʠʢʢʠʪʘ ʵʥʛ ʘʩʦʩʠʡץ˄ ʠʜʠʨʫʚ ʠʥʪʝʨʥʝʪ ʞʫʨʥʘʣץ

ʭʫʩʫʩʠʷʪ ״ʠʩʦʙʣʘʥʘʜʠ. ɾʫʨʥʘʣʣʘʨʥʠ ʵʣʝʢʪʨʦʥ ʢ˄ʨʠʥʠʰʜʘ ץʠʜʠʨʠʰ 

ʠʤʢʦʥʠʷʪʠ ץʦ״ʦʟʜʘʛʠ ʙʦʩʤʘ ʥʘʰʨʥʠ ץʠʜʠʨʠʰʛʘ ʥʠʩʙʘʪʘʥ ʷʭʰʠʨʦץʜʠʨ. 

ʊʦʧʠʰ ʪʝʟʣʠʛʠʥʠʥʛ ʶץʦʨʠʣʠʛʠ: ʙʫ ״ʦʣʘʪʜʘ ʙʠʨ ʥʝʯʘ ʜʘץʠץʘ ʸʢʠ ʩʦʥʠʷ 

ʝʪʘʨʣʠ, ʙʦʩʤʘ ʥʘʰʨʥʠ ʪʦʧʠʰʜʘ ʙʠʨ ʥʝʯʘ ʩʦʘʪ ʸʢʠ ʢʫʥ ʪʘʣʘʙ ʵʪʠʣʘʜʠ. ʅʘʰʨ 

ʪɻʠʰʥʠʥʛ ʪʘʥʥʘʨʭʠ ʧʘʩʪʣʠʛʠ ʚʘ ץʠʩץʘ ʤʫʜʜʘʪʣʠʣʠʛʠ: ʙʦʩʤʘ ʥʘʰʨʣʘʨʜʘ 

ʤʘץʦʣʘʥʠ ʪʘʡʸʨʣʘʰ ʚʘ ʫʥʠ ʯʦʧ ʵʪʠʨʠʰ 2 ʸʢʠ 3 ״ʘʬʪʘʥʠ ʪʘʰʢʠʣ ʵʪʘʜʠ. ɹʦʰץʘ 

ʠʣʦʚʘʣʘʨ ʙʠʣʘʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥʠʰʠ: ʢʦʤʧʴʶʪʝʨʣʘʨ ʠʤʢʦʥʠʷʪʠ ʦʰʠʙ 

ʙʦʨʤʦץʜʘ, ʢ˄ʧʯʠʣʠʢ ʠʥʩʦʥʣʘʨ ˄ʟʠʥʠʥʛ ʘʩʦʩʠʡ ʚʘץʪʠʜʘ ʠʰʥʠ ʰʘʭʩʠʡ 

ʢʦʤʧʶʪʝʨʣʘʨʠʜʘ ʙʘʞʘʨʤʦץʜʘ. ʀʣʤʠʡ ʭʦʜʠʤʣʘʨ ʚʘ ʦʣʠʤʣʘʨ ʫʯʫʥ ʠʢʢʠʪʘ 

ʘʩʦʩʠʡ ʠʥʩʪʨʫʤʝʥʪʥʠ ʘʞʨʘʪʠʙ ʢ˄ʨʩʘʪʠʰ ʤʫʤʢʠʥ- ʙʫ ʵʣʝʢʪʨʦʥ ʧʦʯʪʘ ʚʘ 

ʤʘʪʥʥʠ ץʘʡʪʘ ʠʰʣʘʰʜʠʨ, ʙʫʥʜʘʥ ʪʘʰץʘʨʠ ʙʦʰץʘ ʬʘʦʣʠʷʪ ʪʫʨʣʘʨʠ, ʤʘʩʘʣʘʥ 

ʙʫ ʙʠʙʣʠʦʛʨʘʬʠʢ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʠʟʣʘʰ, ʩʘ״ʠʬʘʣʘʨ ʙʠʣʘʥ ʠʰʣʘʰ, ʰʘʭʩʠʡ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʷʨʘʪʠʰ ʚʘ ʪʘʨץʘʪʠʰ, ʙʫʣʘʨʥʠʥʛ ʙʘʨʯʘʩʠ ʰʘʭʩʠʡ 

ʢʦʤʧʶʪʝʨʣʘʨʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʘʜʠ. ɹʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʙʦʰץʘ ʤʘץʦʣʘʣʘʨʛʘ 

ʫʰʙʫ ʤʘʰʠʥʘʜʘ ʠץʪʠʙʦʩʣʠʢ ʢʝʣʪʠʨʠʰ ʚʘ ʙʦʰץʘ ʤʘʩʘʣʘʣʘʨʥʠ ʝʯʠʰ ʙʘ״ʦʣʘʙ 

ʙ˄ʣʤʘʡʜʠʛʘʥ ʩʠʬʘʪ ״ʠʩʦʙʣʘʥʘʜʠ. ʊʝʞʘʤʢʦʨʣʠʢ: ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨ ʙʦʩʤʘ 

ʞʫʨʥʘʣʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʘʨʟʦʥ ʪʘʨץʘʪʠʣʘʜʠ, ʯʫʥʢʠ ʤʘʪʥʥʠ ʪʘʡʸʨʣʘʰʥʠʥʛ 

ʘʩʦʩʠʡ ʭʘʨʘʞʘʪʣʘʨʠ, ʪʘʭʨʠʨʣʘʰ ʞʘʨʘʸʥʠ ʚʘ ʙʦʰץʘ ʧʨʦʮʝʜʫʨʘʣʘʨ, ʷʲʥʠ ʙʦʩʤʘ 

ʥʘʰʨ ʥʘʨʭʠ ʚʘ ʘʜʘʜʥʠ ʪʘʨץʘʪʠʰ ʢʘʙʠ ʞʘʨʘʸʥʣʘʨ ʥʠʩʙʘʪʘʥ ʘʨʟʦʥ. ʈʘץʘʤʣʠ 

ʢ˄ʨʠʥʠʰʜʘ ʩʘץʣʘʰ: ʤʘץʦʣʘʥʠ ʤʘʪʥ ʢ˄ʨʠʥʠʰʜʘ, HTML ʸʢʠ PDF ʢ˄ʨʠʥʠʰʜʘ 

ʩʘץʣʘʰ ʞʫʜʘ ʦʩʦʥ ʚʘ ʠʭʪʠʸʨʠʡ ʤʠץʜʦʨʜʘ ץʘʡʪʘ ʤʫʨʦʞʘʘʪ ץʠʣʠʰ ʤʫʤʢʠʥ [8]. 

ʅʠʩʙʘʪʘʥ ʢʘʤ ʤʝ״ʥʘʪ ʪʘʣʘʙ ʵʪʠʣʘʜʠ: ʪʘʩʥʠʬʣʘʰ ʚʘ ʢʘʪʦʣʦʛʣʘʰʪʠʨʠʰ ʢʘʙʠ 

ʙʦʩʤʘ ʥʘʰʨʣʘʨʜʘʛʠ ʤʘʚʞʫʜ ʪʘʜʙʠʨʣʘʨʜʘʥ ץʫʪʫʣʛʘʥ ״ʦʣʜʘ ʢʫʪʫʙʭʦʥʘ 

ʭʦʜʠʤʣʘʨʠ ʚʘץʪʠʥʠ ʪʝʞʘʰ ʤʫʤʢʠʥ. ʄʫʣʴʪʠʤʝʜʠʷʣʠ ʚʦʩʠʪʘʣʘʨ: ʞʫʨʥʘʣʣʘʨʥʠ 

ʯʦʧ ʵʪʠʰ ʬʘץʘʪ ʤʘʪʥ ʚʘ ʠʢʢʠ ˄ʣʯʦʚʣʠ ʪʘʩʚʠʨʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʰʠ ʤʫʤʢʠʥ. 

ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨ ʵʩʘ ʤʘʪʥ, ʘʫʜʠʦ ʚʘ ʚʠʜʝʦ ʪʘʩʚʠʨʣʘʨʛʘ, ʰʫʥʠʥʛʜʝʢ, 



 Ȱ%ÌÅËÔÒÏÎ ÔÁȭÌÉÍȱ ɀ Ȱ˪̌̆̋̓̑̏̎̎̏̆ ̘̏̂̔̆̎̉̆ȱ ɀ Ȱ%ÌÅÃÔÒÏÎÉË ÅÄÉÃÁÔÉÏÎȱ March-2021,Volume 2ȟΤ1 ISSN2-181-1199 

 

http://ej.nspi.uz//                                                                                                                                                     66 
 

ʤʘʪʥʥʠ ʦʩʦʥ ʪʫʰʫʥʪʠʨʫʚʯʠ ʠʟʦ״ʣʘʨʛʘ ״ʘʤ ʵʛʘ ʙ˄ʣʠʰʘʜʠ [9]. ʐʫʥʠʥʛʜʝʢ, 

ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨʜʘ ״ʘʞʤ ʞʠ״ʘʪʜʘʥ ʯʝʢʣʦʚʣʘʨ ʡ˄ץ, ʷʲʥʠ ʵʣʝʢʪʨʦʥ 

ʞʫʨʥʘʣʣʘʨʜʘ ʢ˄ʧ ʩʦʥʜʘʛʠ ʚʘ ʢ˄ʧ ʩʘ״ʠʬʘʣʠ ʠʣʤʠʡ ʤʘץʦʣʘʣʘʨ ʯʦʧ ʵʪʠʣʠʰʠ 

ʤʫʤʢʠʥ. ʉʘץʣʘʰ ʫʯʫʥ ʘʣʦ״ʠʜʘ ʞʠ״ʦʟʣʘʨ ʰʘʨʪ ʵʤʘʩ. פʫʣʘʡ ץʠʜʠʨʫʚ 

ʠʤʢʦʥʠʷʪʠʛʘ ʵʛʘ: ʥʦʤ ʙ˄ʡʠʯʘ ץʠʜʠʨʫʚ, ʢʘʣʠʪ ʩ˄ʟʣʘʨ ʙ˄ʡʠʯʘ ץʠʜʠʨʠʰ, ʤʘץʦʣʘ 

ʤʫʘʣʣʠʬʠ ʙ˄ʡʠʯʘ ץʠʜʠʨʫʚ, ʘʥʥʦʪʘʮʠʷ ʙ˄ʡʠʯʘ ץʠʜʠʨʫʚ, ʰʫʥʠʥʛʜʝʢ, 

ʬʦʡʜʘʣʘʥʫʚʯʠ ץʠʟʠץʠʰʠʥʠ ʠʬʦʜʘʣʦʚʯʠ ʞʫʨʥʘʣʣʘʨʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ 

ʙʘʞʘʨʠʣʠʰʠ ʤʫʤʢʠʥ. ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣ ʤʘץʦʣʘʩʠʥʠ ʢ˄ʨʠʙ ʯʠץʠʙ, ʫʰʙʫ 

ʤʘץʦʣʘʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʘʨʟʠʛʫʣʠʢʤʠ ʸʢʠ ʡ˄ץʣʠʛʠ ״ʘץʠʜʘ ʭʫʣʦʩʘ ץʠʣʠʰ 

ʤʫʤʢʠʥ. ɹʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʢʠʨʘ ʙʠʣʠʰʣʠʣʠʢ: ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨʛʘ ʙʠʨ 

ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʙʠʪʪʘʜʘʥ ʢ˄ʧ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʤʫʨʦʞʘʘʪ ץʠʣʠʰʠ ʤʫʤʢʠʥ. 

 ʘʪʣʠ ʩʠʬʘʪʣʘʨʛʘ ʵʛʘ, ʣʝʢʠʥ ʭʫʞʞʘʪʣʘʨʥʠʥʛ״ʦʟ ʢ˄ʧ ʞʠסʦץ :ʦʟʥʠ ʪʝʞʘʰסʦפ

ʵʣʝʢʪʨʦʥ ʚʝʨʩʠʷʩʠ ʥʠʩʙʘʪʘʥ ʢʘʤ ʨʝʩʫʨʩʣʘʨʥʠ ʪʘʣʘʙ ʵʪʘʜʠ ʚʘ ʙʦʰץʘʨʠʰʜʘ ״ʘʤ 

 ʫʣʘʡʣʠʢʛʘ ʵʛʘ. ʌʦʡʜʘʣʘʥʠʰ ʠʤʢʦʥʠʷʪʠʥʠʥʛ ʢʝʥʛʣʠʛʠ: ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨץ

ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨ ʫʯʫʥ ʠʭʪʠʸʨʠʡ ʚʘץʪʜʘ ʤʘʩʦʬʘʜʘʥ ʢʠʨʠʰ ʠʤʢʦʥʠʷʪʠʥʠ 

ʙʝʨʘʜʠ. ʕʣʝʢʪʨʦʥ ʞʫʨʥʘʣʜʘʛʠ ʠʣʤʠʡ ʤʘץʦʣʘ ʜʫʥʸʥʠʥʛ ʭʦʭʣʘʛʘʥ ʞʦʡʠʜʘ 

ʙʘʨʯʘ ץʠʟʠץʫʚʯʠʣʘʨ ʫʯʫʥ ʦʯʠץ ʙ˄ʣʛʘʥʣʠʛʠ, ʭʝʯ ץʘʥʜʘʡ ʛʝʦʛʨʘʬʠʢ ʯʝʢʣʦʚʣʘʨ 

ʡ˄ץʣʠʛʠ ʫʯʫʥ ʵʥʜʠ ʤʘץʦʣʘʜʘʥ ʥʫʩʭʘ ʦʣʠʰʜʘ ʢʫʪʫʙʭʦʥʘʛʘ ʙʦʨʠʰ ״ʘʤ ʰʘʨʪ 

ʵʤʘʩ. 

ʊʘ״ʣʠʣ ʚʘ ʥʘʪʠʞʘʣʘʨ. ʅʘʰʨʠʸʪ ʠʰʣʘʨʠʜʘ ʙʦʩʤʘ ʥʘʰʨʣʘʨʛʘ ʥʠʩʙʘʪʘʥ 

ʵʣʝʢʪʨʦʥ ʥʘʰʨʣʘʨʛʘ ˄ʪʠʰ ʘʣʣʘץʘʯʦʥ ʙʦʰʣʘʥʠʙ ʢʝʪʛʘʥ. ʅʘʪʠʞʘʜʘ ʙʫʛʫʥʛʠ 

ʢʫʥʜʘ ʜʝʷʨʣʠ ʙʘʨʯʘ ʛʘʟʝʪʘ ʚʘ ʞʫʨʥʘʣ ʪʘ״ʨʠʨʠʷʪʣʘʨʠ ʙʦʩʤʘ ʥʘʰʨʜʘʥ ʪʘʰץʘʨʠ 

˄ʟ ʤʘʪʝʨʠʘʣʣʘʨʠʥʠ ʯʦʧ ʵʪʠʰ ʫʯʫʥ ñʵʣʝʢʪʨʦʥ ʤʘʡʜʦʥʛʘò ״ʘʤ ʵʛʘʜʠʨ [10]. 

ʂʝʡʠʥʛʠ ʧʘʡʪʣʘʨʜʘ ʘʡʨʠʤ ʪʘ״ʨʠʨʠʷʪʣʘʨ ʙʦʩʤʘ ʥʘʰʨʣʘʨʥʠ ʫʤʫʤʘʥ ʪ˄ʭʪʘʪʠʙ, 

ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʪʘʨʤʦץʜʘ ʯʦʧ ʵʪʤʦץʜʘ. ʊʫʰʫʥʘʨʣʠʢʠ ץʦסʦʟ ʚʘ ʨʘʥʛʣʘʨ 

ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʀʥʪʝʨʥʝʪ ʪʘʨʤʦסʠʜʘ ʯʦʧ ʵʪʠʰ ʠʤʢʦʥʠʷʪʠʥʠʥʛ ʷʨʤʠʥʠ ״ʘʤ 

ʙʝʨʤʘʡʜʠ. ʄʘʪʝʨʠʘʣʣʘʨʥʠ ʪʘʨʤʦץʜʘ ʯʦʧ ʵʪʠʰʥʠ ״ʘʨ ʙʠʨ ʪʘ״ʨʠʨʠʷʪ ˄ʟ 

ʠʤʢʦʥʠʷʪʣʘʨʠʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ ʪʘʥʣʘʡʜʠ: ʘʡʨʠʤʣʘʨ ʫʯʫʥ ʯʦʧ ʵʪʠʰ ñʙʝʛʦʥʘò 

ʤʘʡʜʦʥʯʘʜʘ - ʥʘʰʨʠʸʪ ʩʘʡʪʠʜʘ, ʪʘʲʩʠʩʯʠ ʩʘʡʪʠʜʘ ʚʘ ʘʡʨʠʤʣʘʨ ʫʯʫʥ ˄ʟ 
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ʰʘʭʩʠʡ ʩʘʡʪʠ ʤʘʚʞʫʜ. ɺʘץʪʠ ʢʝʣʜʠʢʠ,  ʩʘʡʪʥʠʥʛ ʤʘʚʞʫʜ ʙ˄ʣʠʰʣʠʛʠ ʟʘʨʫʨʠʡ 

 ʨʠʨʠʷʪʠ ʚʝʙ ʨʝʩʫʨʩʣʘʨʥʠ ʷʨʘʪʠʰʜʘ ʙʫ ʞʘʨʘʸʥ״ʠʩʦʙʣʘʥʘʜʠ. ɾʫʨʥʘʣ ʪʘ״

 ʠʣʠʰ ʢʝʨʘʢ. ɹʫʥʠʥʛ ʠʢʢʠʪʘ ʡ˄ʣʠץ ʘʙʫʣץ ʘʨʦʨץ ʘʥʜʘʡ ʘʤʘʣʛʘ ʦʰʠʨʠʣʠʰʠʛʘץ

ʤʘʚʞʫʜ: ʙʠʨʠʥʯʠʩʠ, ʪʘ״ʨʠʨʠʷʪʥʠʥʛ ״ʘʨ ץʘʥʜʘʡ ʪʘʣʘʙʣʘʨʠʥʠ ʠʥʦʙʘʪʛʘ ʦʣʫʚʯʠ 

ʚʝʙ-ʜʘʩʪʫʨʯʠʣʘʨ ʚʘ ʜʠʟʘʡʥʝʨʣʘʨʥʠʥʛ ʧʨʦʬʝʩʩʠʦʥʘʣ ʞʘʤʦʘʩʠʛʘ ʙʫʶʨʪʤʘ 

ʙʝʨʠʰ ʦʨץʘʣʠ ʩʘʡʪ ʷʨʘʪʠʰ, ʠʢʢʠʥʯʠʩʠ ʤʫʩʪʘץʠʣ ʨʘʚʠʰʜʘ ʵʨʢʠʥ 

ʪʘʨץʘʪʠʣʘʜʠʛʘʥ ʜʘʩʪʫʨʠʡ ʚʦʩʠʪʘʣʘʨ ʦʨץʘʣʠ ʩʘʡʪ ʷʨʘʪʠʰ. ɸʣʙʘʪʪʘ, ʠʢʢʠʥʯʠ 

ʚʘʨʠʘʥʪ ʥʠʩʙʘʪʘʥ ʦʩʦʥ ʚʘ ʘʨʟʦʥ, ʘʛʘʨʢʠ ʙʫ ʠʰʥʠ ʘʤʘʣʛʘ ʦʰʠʨʫʚʯʠ ʭʦʜʠʤʣʘʨ 

ʢʚʘʣʠʬʠʢʘʮʠʷʩʠ ʝʪʘʨʣʠ ʙ˄ʣʩʘ. ɹʫʥʜʘ ʵʥʛ ʤʫ״ʠʤʠ ʰʫʥʜʘʢʠ, ʩʘʡʪ ʫʯʫʥ ʵʥʛ 

ʪ˄סʨʠ ʜʘʩʪʫʨʠʡ ʪʘʲʤʠʥʦʪ ʚʘ ʧʣʘʪʬʦʨʤʘʥʠ ʪʘʥʣʘʰ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘ ʵʥʛ 

ʤʘץʙʫʣ ץʘʨʦʨ Open Journal Systems (OJS) ״ʠʩʦʙʣʘʥʘʜʠ [2]. ɹʫ ʪʠʟʠʤ ʠʣʤʠʡ 

ʞʫʨʥʘʣ ʩʘʡʪʣʘʨʠʥʠ ʪʘʨʤʦץʜʘ ʞʦʡʣʘʰʪʠʨʠʰ ʫʯʫʥ ʤʘʭʩʫʩ ʷʨʘʪʠʣʛʘʥ ʚʘ Scopus 

ʪʦʤʦʥʠʜʘʥ ʪʘʚʩʠʷ ץʠʣʠʥʛʘʥ. ʊʠʟʠʤ ʠʣʤʠʡ ʥʘʰʨʥʠʥʛ ʭʫʩʫʩʠʷʪʠʜʘʥ ʢʝʣʠʙ 

ʯʠץʠʙ ʞʫʨʥʘʣʥʠʥʛ ʠʥʪʝʨʥʝʪ-ʚʝʨʩʠʷʩʠʥʠ ʙʦʰץʘʨʠʰ ʫʯʫʥ ʬʦʡʜʘʣʘʥʫʚʯʠʣʘʨʛʘ 

ʢʝʥʛ ʠʤʢʦʥʠʷʪʥʠ ʪʘץʜʠʤ ʵʪʘʜʠ.  

ʍʫʣʦʩʘ ʚʘ ʪʘʢʣʠʬʣʘʨ. ʍʫʣʦʩʘ ץʠʣʠʙ ʘʡʪʛʘʥʜʘ ʤʘʚʞʫʜ ʠʣʤʠʡ 

ʞʫʨʥʘʣʣʘʨʥʠʥʛ ʚʝʙ-ʩʘʡʪʠʥʠ ʷʨʘʪʠʰ ʸʢʠ ʵʣʝʢʪʨʦʥ ʞʫʨʥʘʣʣʘʨ ʬʘʦʣʠʷʪʠʥʠ 

ʡ˄ʣʛʘ ץ˄ʡʠʰʜʘ Open Journal Systems ʧʣʘʪʬʦʨʤʘʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʪʘʚʩʠʷ 

ʵʪʠʣʘʜʠ. ʊʠʟʠʤʥʠ ˄ʨʥʘʪʠʰ ˄ʪʘ ʩʦʜʜʘ ʚʘ ץʠʩץʘ ʚʘץʪ ʦʨʘʣʠסʠʜʘ ʠʰʛʘ ʪʫʰʠʨʠʰ 

ʤʫʤʢʠʥ. ʐʫʥʠʥʛ ʘʩʦʩʠʜʘ ʙʠʨ ʸʢʠ ʙʠʨ ʥʝʯʪʘ ʞʫʨʥʘʣ ʩʘʡʪʠʥʠ ʷʨʘʪʠʰ ʤʫʤʢʠʥ. 

Open Journal Systems ʧʣʘʪʬʦʨʤʘʩʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʤʫʤʢʠʥ ʙ˄ʣʛʘʥ ʘʩʦʩʠʡ 

ʚʘʟʠʬʘʣʘʨ:1) ɾʫʨʥʘʣ ʩʦʥʣʘʨʠʥʠʥʛ ʘʨʭʠʚʠʥʠ ʶʨʠʪʠʰ 2) ʞʦʨʠʡ ʩʦʥ ״ʘץʠʜʘ 

ʤʘʲʣʫʤʦʪ ʙʝʨʠʰ (ʙʦʰ ʤʝʥʶʜʘ ʘʣʦ״ʠʜʘ ʧʫʥʢʪ ˄ʨʥʘʪʠʣʛʘʥ) 3) ʙ˄ʣʠʤʣʘʨ 

(ʨʫʙʨʠʢʘ)ʥʠ ʞʦʨʠʡ ʵʪʠʰ 4) ʤʫʘʣʣʠʬ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʞʦʨʠʡ ʵʪʠʰ 5) ʤʘץʦʣʘ 

 (ʘʨʠʰ 7ץʠʬʘʩʠʥʠ ʞʦʨʠʡ ʵʪʠʰ 6) ʦʙʫʥʘʥʠ ʙʦʰ״ʠʜʘ ʘʩʦʩʠʡ ʤʘʲʣʫʤʦʪ ʩʘץʘ״

ʞʫʨʥʘʣ ʙ˄ʡʣʘʙ ץʠʜʠʨʫʚ  8) ʢʠʪʦʙʭʦʥ ʙʠʣʘʥ ʪʝʩʢʘʨʠ ʘʣʦץʘʥʠ ˄ʨʥʘʪʠʰ 9) 

ʙʝʚʦʩʠʪʘ ʩʘʡʪʜʘʥ ʤʘץʦʣʘʥʠ ʞ˄ʥʘʪʠʰ ʠʤʢʦʥʠʷʪʠ ʫʰʙʫ ʧʘʣʪʬʦʨʤʘʜʘ ʪ˄ʣʠץ ˄ʟ 

ʘʢʩʠʥʠ ʪʦʧʛʘʥ.. 
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ɹɶʃɸɾɸʂ ɹʆʐʃɸʅנʀʏ ʉʀʅʌ ɶפʀʊʋɺʏʀʃɸʈʀʅʀʅɻ ɸʍɹʆʈʆʊ 

ʄɸɼɸʅʀʗʊʀʅʀ ʐɸʂʃʃɸʅʊʀʈʀʐ ɺʆʉʀʊɸʃɸʈʀ 

ʕʨʛʘʰʝʚʘ ʌʘʪʠʤʘ ʊʘʡʠʨʦʚʥʘ. 

ʅʘʚʦʠʡ ʜʘʚʣʘʪ ʧʝʜʘʛʦʛʠʢʘ ʠʥʩʪʠʪʫʪʠ ˄Ϩʠʪʫʚʯʠʩʠ, ɶʟʙʝʢʠʩʪʦʥ 
 

ɸʥʥʦʪʘʮʠʷ. ʄʘץʦʣʘʜʘ ʙ˄ʣʘʞʘʢ ʙʦʰʣʘʥסʠʯ ʪʘʲʣʠʤ ˄ץʠʪʫʚʯʠʣʘʨʠʥʠʥʛ 

ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠʡ ʚʦʩʠʪʘʣʘʨʠ ʪʘʜץʠץ 

 ʠʪʫʚʯʠʣʘʨʠʥʠʥʛ ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠʥʠץ˄ ʠʯ ʩʠʥʬסʠʣʠʥʛʘʥ. ɹʦʰʣʘʥץ

ʰʘʢʣʣʘʥʪʠʨʠʰʜʘ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʤʘʲʤʫʨʠʡ, ʧʝʜʘʛʦʛʠʢ ʚʘ ʧʩʠʭʦʣʦʛʠʢ ʪʘʣʘʙʣʘʨ 

ʠʰʣʘʙ ʯʠץʠʣʛʘʥ, ʰʫʥʠʥʛʜʝʢ, ״ʘʨʘʢʘʪʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʪʘʚʩʠʬʠ ʙʝʨʠʣʛʘʥ. 

ɸʥʥʦʪʘʮʠ.̫ ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ. ʈʘʟʨʘʙʦʪʘʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ. 

Abstract. The article examines the main tools for the formation of 

information culture of future primary school teachers. The administrative, 

pedagogical and psychological requirements for the formation of the information 

culture of primary school teachers, as well as a description of the sequence of 

actions, have been developed. 

Kalit  ʩ˄ʟʣʘʨ: ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠ, ʘʭʙʦʨʦʪ ʢʦʤʤʫʥʠʢʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ, ʙʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʠʪʫʚʯʠʩʠ, ˄ץʠʪʫʚʯʠʥʠʥʛ ʢʘʩʙʠʡ 

ʪʘʡʸʨʛʘʨʣʠʛʠ, ʵʣʝʢʪʨʦʥ ʪʘʲʣʠʤ ʤʫ״ʠʪʠ, ʵʣʝʢʪʨʦʥ ʪʘʲʣʠʤ ʨʝʩʫʨʩʣʘʨʠ, ʘʭʙʦʨʦʪ 

ʢʦʤʧʝʪʝʥʪʣʠʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ, ʩʨʝʜʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʨʝʩʫʨʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 
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primary school teacher, teacher training, e-learning environment, e-learning 
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ʂʠʨʠʰ. ɿʘʤʦʥʘʚʠʡ ʘʭʙʦʨʦʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʩʘʤʘʨʘʜʦʨʣʠʛʠ ï ʙʠʣʠʤʣʘʨʥʠʥʛ ʪʫʨʣʠ ʩʦ״ʘʣʘʨʠ, ʰʫ ʞʫʤʣʘʜʘʥ ʧʝʜʘʛʦʛʠʢʘ 

ʪʘʲʣʠʤ ʩʦ״ʘʩʠʜʘʛʠ ʤʫʪʘʭʘʩʩʠʩʣʘʨʥʠʥʛ ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠ ʜʘʨʘʞʘʩʠʛʘ ʶץʦʨʠ 

ʪʘʣʘʙʣʘʨʥʠ ץ˄ʷʜʠ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠ ˄ץʠʪʫʚʯʠ ʫʤʫʤʠʡ 

ʤʘʜʘʥʠʷʪʠʥʠʥʛ ʤʫ״ʠʤ ʤʘʞʙʫʨʠʡ ʢʦʤʧʦʥʝʥʪʠ ʩʠʬʘʪʠʜʘ ץʘʨʘʣʘʜʠ ʚʘ ʙʫ 

ʤʘʜʘʥʠʷʪʥʠʥʛ ʘʩʦʩʣʘʨʠ ʪʘʣʘʙʘʣʘʨʜʘ ˄ʟ ʠʭʪʠʩʦʩʣʠʛʠ ʭʫʩʫʩʠʷʪʣʘʨʠʥʠ ״ʠʩʦʙʛʘ 

ʦʣʛʘʥ ״ʦʣʜʘ ʰʘʢʣʣʘʥʠʰʠ ʢʝʨʘʢ [1,2]. 

ɿʘʤʦʥʘʚʠʡ ʙʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʠʪʫʚʯʠʩʠ ʠץʪʠʩʦʜʠʡ ʙʠʣʠʤ ʘʩʦʩʣʘʨʠʛʘ, 

ʯʝʪ ʪʠʣʠ, ʪʘʰʢʠʣʠʡ ʚʘ ʪʘʨʙʠʷʚʠʡ ʢ˄ʥʠʢʤʘʣʘʨʛʘ ʵʛʘ ʙ˄ʣʠʰʠ, ʷʥʛʠ 

ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʪʦʧʘ ʦʣʠʰʠ, ʠʥʥʦʚʘʮʠʷʣʘʨʛʘ ʣʘʸץʘʪʣʠ ʚʘ ʢʦʤʧʴʶʪʝʨ ʙʠʣʘʥ 

ʠʰʣʘʰ ץʦʙʠʣʠʷʪʠʛʘ ʵʛʘ ʙ˄ʣʠʰʠ ʢʝʨʘʢ. ɸʭʙʦʨʦʪ ʢʦʤʤʫʥʠʢʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ (ɸʂʊ) ʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʤʫʘʤʤʦʣʘʨʠ ʙ˄ʣʘʞʘʢ ˄ץʠʪʫʚʯʠʥʠ 

ʪʘʡʸʨʣʘʰ ʜʘʩʪʫʨʠʥʠʥʛ ˄ʟʛʘʨʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ״ʘʤ ʙʫʛʫʥʛʠ 

ʢʫʥʜʘ ʙʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʠʪʫʚʯʠʩʠʥʠʥʛ ʘʭʙʦʨʦʪ ʤʘʜʘʥʠʷʪʠʥʠ ʰʘʢʣʣʘʥʪʠʨʠʰ 

ʜʦʣʟʘʨʙ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʤʦץʜʘ. 

ɹ˄ʣʘʞʘʢ ʙʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʠʪʫʚʯʠʣʘʨʠʥʠ ˄ʟ ʢʘʩʙʠʡ ʬʘʦʣʠʷʪʣʘʨʠʜʘ 

ɸʂʊʜʘʥ ʬʦʡʜʘʣʘʥʠʰʛʘ ˄ʨʛʘʪʠʰ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ, ʯʫʥʢʠ ʙʦʰʣʘʥסʠʯ 

ʩʠʥʬ ˄ץʠʪʫʚʯʠʩʠ ˄ץʫʚʯʠʣʘʨʜʘ ɸʂʊʜʘʥ ʚʘʢʦʣʘʪʣʠ ʚʘ ʭʘʚʬʩʠʟ ʬʦʡʜʘʣʘʥʠʰ 

ʙ˄ʡʠʯʘ ʜʘʩʪʣʘʙʢʠ ʙʦʰʣʘʥסʠʯ ʙʠʣʠʤ ʚʘ ʢ˄ʥʠʢʤʘʣʘʨʥʠ ʰʘʢʣʣʘʥʪʠʨʘʜʠ. ɹʘʲʟʠ 

ʤʫʘʣʣʠʬʣʘʨ ʙ˄ʣʘʞʘʢ ʙʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʠʪʫʚʯʠʣʘʨʠʥʠ ʪʘʡʸʨʣʘʰ, ʙʦʰʣʘʥסʠʯ 

ʩʠʥʬʣʘʨʥʠʥʛ ˄ץʫʚ ʞʘʨʘʸʥʠʜʘ ɸʂʊ ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰʛʘ 

ʝʪʘʨʣʠʯʘ ʡ˄ʥʘʣʪʠʨʠʣʤʘʛʘʥʣʠʛʠ ʚʘ ʘʩʦʩʘʥ ʵʣʝʢʪʨʦʥ ʰʘʢʣʜʘ ʪʘץʜʠʤ ʵʪʠʣʛʘʥ 

 ץʣʠסʠʰ ʯʝʢʣʘʥʛʘʥʣʠʛʠ ʙʠʣʘʥ ʙʦץʫʚ-ʫʩʣʫʙʠʡ ʤʘʪʝʨʠʘʣʣʘʨʥʠ ʠʰʣʘʙ ʯʠץ˄

ʢʘʤʯʠʣʠʢʣʘʨʥʠ ץʘʡʜ ʵʪʠʰʘʜʠ.  

ɹʦʰʣʘʥסʠʯ ʩʠʥʬ ˄ץʫʚʯʠʣʘʨʠʥʠ ʪʫʨʣʠ ˄ץʫʚ ʬʘʥʣʘʨʠ ʙ˄ʡʠʯʘ ˄ץʠʪʠʰ, 

ʜʘʨʩʥʠʥʛ ʫʩʣʫʙʠʡ ʪʘʲʤʠʥʦʪʠʥʠ ʙʦʡʠʪʠʰʜʘ ʪʘץʜʠʤʦʪʣʘʨ ʷʨʘʪʠʰ, 


