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ʇʆʃʋʏɽʅʀɽ ʂɺɸʈʎɽɺʆʁ ʂɽʈɸʄʀʂʀ ʄɽʊʆɼʆʄ 
ʐʃʀʂɽʈʅʆɻʆ ʃʀʊʔʗ ɼʃʗ ɺʓʈɸʑʀɺɸʅʀʗ 
ɹɽɿɼʀʉʃʆʂɸʎʀʆʅʅʓʍ ʄʆʅʆʂʈʀʉʊɸʃʃʆɺ ɻɽʈʄɸʅʀʗ 
ɸʣʝʢʩʫʪʦʯʢʠʥ ʄʘʢʩʠʤ ɸʥʘʪʦʣʴʝʚʠʯ 
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ʅɸ ʆʇʊʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʀ ɺʆɼʆʋʉʊʆʁʏʀɺʆʉʊʔ 
ʇʆʃʀʄɽʈʅʓʍ ʇʃɽʅʆʂ ʊʀʇɸ ʇɸʅ/ʇɺʉ 
ʌʘʡʟʫʣʠʥʘ ʕʣʴʚʠʨʘ ʌʘʥʠʣʝʚʥʘ  
ʊʝʨʝʥʪʴʝʚʘ ɸʥʘʩʪʘʩʠʷ ʀʚʘʥʦʚʥʘ 
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ɻʦʩʪʝʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʄʦʨʦʟʦʚ ɼʝʥʠʩ ʀʚʘʥʦʚʠʯ 

250 

ʉʝʢʮʠʷ çʄʝʪʘʣʣʫʨʛʠʷè 256 

ɺʃʀʗʅʀɽ ɺʃɸɻʀ ʅɸ ʂʆʄʂʋɽʄʆʉʊʔ ʆʂɸʊʓʐɽʁ 
ʀ ʀʍ ʇʈʆʏʅʆʉʊʔ 
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ʈɸʉʏɽʊ ʀ ɸʅɸʃʀɿ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 
ɺɸʈʀɸʅʊʆɺ ʇʈʆɽʂʊɸ 
ɼʘʜʦʷʥʂʘʨʠʥʝ ɸʨʘʠʢʦʚʥʘ 
ʃʝʭʪʤʘʥ ɺʣʘʜʣʝʥʘ ʗʥʦʚʥʘ 
ʊʨʝʛʫʙ ɸʣʝʢʩʘʥʜʨʘ ɼʤʠʪʨʠʝʚʥʘ 
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ʀ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʦʩʪʘʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʦʧʳʪʦʚ, ʥʝʣʴʟʷ ʙʫʜʝʪ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʦ ʠʣʠ ʠʥʦʝ ʧʦʣʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʘʢʦʡ-ʪʦ ʞʠʚʦʡ 

ʦʨʛʘʥʠʟʤ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ, 

ʪʘʢ ʩʢʘʟʘʪʴ, ʧʦʡʪʠ ʩʦ ʩʪʦʨʦʥʳ ʪʝʦʨʠʠ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʚʠʜʠʪʩʷ ʠʤʝʥʥʦ ʥʘʙʦʨ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ [2]. 

ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʤʦʛʣʘ ʙʳ ʦʪʚʝʪʠʪʴ ʥʘ 

ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ, ʥʦ ʝʝ 
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ʥʝʪ, ʠ ʚʨʷʜ ʣʠ ʦʥʘ ʚʦʦʙʱʝ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʧʦʷʚʠʪʩʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʤʳ ʥʠʢʦʛʜʘ ʥʝ 

ʫʟʥʘʝʤ, ʯʪʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʘ ʢʚʘʥʪʦʚʘʷ ʬʠʟʠʢʘ ʥʝ ʩʤʦʞʝʪ 

ʜʘʪʴ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʚʥʷʪʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ[5]. 

ʗ ʠʩʩʣʝʜʦʚʘʣ ʩʦʩʪʦʷʥʠʝ ʙʠʦʛʝʦʮʝʥʦʟʘ ʧʦʯʚʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʘʙʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 500- ʢʠʣʦʚʦʣʴʪʥʦʡ 

ɺʃʕʇ, ʦʪʭʦʜʷʱʝʡ ʦʪ ʊʕʎ-26, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ, 

ʠ ,ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʧʠʢʦʚʦʡ ʪʦʯʢʝ ʧʦʜ ʧʨʦʚʦʜʘʤʠ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʷ 

1 ʂɺ/ʤ, ʯʪʦ ʚ 5 ʨʘʟ ʥʠʞʝ ʥʦʨʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ [3]. 

ɸʥʘʣʠʟʠʨʫʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʙʣʠʟʠ 

ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʷ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʠ 

ʦʞʠʜʘʣʦʩʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʃʕʇ, ʦʜʥʘʢʦ, 

ʧʨʠ ʵʪʦʤ, ʦʥʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʜʫ ɻʘʫʩʩʦʚʳʭ ʢʨʠʚʳʭ [9] ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʨʝʟʢʠʝ ʩʢʘʯʢʠ ʠʣʠ ʣʦʢʘʣʴʥʳʝ ʵʢʩʪʨʝʤʫʤʳ (ʨʠʩ.1,2). 

ʀʟʤʝʨʷʝʤʳʡ ʧʘʨʘʤʝʪʨ- ʵʪʦ ʬʝʨʤʝʥʪ ʢʘʪʘʣʘʟʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʤ ʞʠʚʦʤ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʨʘʟʣʦʞʝʥʠʝ ʷʜʦʚʠʪʦʛʦ ʧʝʨʦʢʩʠʜʘ 

ʚʦʜʦʨʦʜʘ[6]. 

 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʃʕʇ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 0-3 ʩʤ. 
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ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʦʪ ʨʘʩʩʪʦʷʥʠʷ  

ʜʦ ʃʕʇ ʥʘ ʛʣʫʙʠʥʝ 3-5 ʩʤ. 

 

ʇʨʠ ʵʪʦʤ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ [10] ʧʦ ʜʣʠʥʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɽʝ ʛʨʘʬʠʢ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʧʦ ʜʣʠʥʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

 

ʇʨʦʩʪʦʡ ʨʘʩʯʝʪ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʟʝʨʢʘʣʴʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʧʦʤʦʞʝʪ 

ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʦʨʤʳ ʢʨʠʚʦʡ ʠ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʨʘʚʥʝʥʠʶ  

Ὁ ᶻ
Ѝ

, ʛʜʝ H- ʚʳʩʦʪʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʭ- ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʠ ʜʦ ʃʕʇ, †- ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ, ʘ ‚ - 

ʢʦʥʩʪʘʥʪʘ. 
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʢʘʯʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʬʝʨʤʝʥʪʘ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ ʚ ʪʝʭ ʪʦʯʢʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʃʕʇ ʚʠʜʥʘ ʧʦʜ ʫʛʣʘʤʠ 5 ʠ 

15 ʛʨʘʜʫʩʦʚ, ʤʦʞʥʦ ʫʤʦʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʯʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʤʘʛʥʠʪʦʪʨʦʧʠʝʡ, ʧʦʜʦʙʥʦ ʧʝʨʝʣʝʪʥʳʤ ʧʪʠʮʘʤ, ʨʳʙʘʤ ʠ ʤʥʦʛʠʤ 

ʜʨʫʛʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʬʘʫʥʳ[1],[7]. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʝʩʣʠ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʥʝ 

ʙʫʜʫʪ ʧʨʝʜʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʙʫʜʫʱʝʤ ʚ ʞʠʚʦʪʥʦʤ ʤʠʨʝ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʠʣʴʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʤʝʞʚʠʜʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʪʘʢ ʢʘʢ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʧʦʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʪʘʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʛʫʙʠʪʝʣʴʥʳʤ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʚʩʝ ʙʦʣʝʝ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʩʬʝʨʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ɹʠʟʥʝʩ, 

ʥʘʙʣʶʜʘʝʤʳʡ ʥʘʤʠ ʩʝʛʦʜʥʷ, ʦʪʣʠʯʘʝʪʩʷ ʦʛʨʦʤʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʠ ʧʦʩʪʦʷʥʥʦ 

ʤʝʥʷʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʬʠʥʘʥʩʘʤʠ. ʊʘʢ ʞʝ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 

ʤʝʭʘʥʠʟʤʘʤ ʠ ʤʝʪʦʜʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʙʦʪʫ ʬʠʥʘʥʩʦʚʦʡ ʩʣʫʞʙʳ ʚʩʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʠ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʬʠʥʘʥʩʦʚʦʤʫ 

ʦʪʜʝʣʫ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʊ. ʅʘ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥ ʨʝʡʪʠʥʛ 
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ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʇʇ) ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʡʪʠʥʛ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʇ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ 

.  

ʉʝʛʦʜʥʷ ʢʦʤʧʘʥʠʠ ʧʨʠʤʝʥʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ. ʇʦʜʛʦʪʦʚʢʘ ʠ ʩʦʟʜʘʥʠʝ ʀʊ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ ʥʘ ʣʶʙʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ. ɹʳʩʪʨʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʠ ʢ 

ʪʦʤʫ, ʯʪʦ ʀʊ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʩʬʝʨʝ: ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʜʘʝʪ 

ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʧʨʦʮʝʜʫʨ ʨʘʩʯʝʪʘ ʠ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʬʠʥʘʥʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʧʦʣʥʷʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʚʳʷʚʣʷʪʴ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʵʪʦ 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʨʦʜʫʢʪ ʢʣʘʩʩʘ ERP ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʝʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ: ʠ ʧʦʵʪʦʤʫ ERP ʩʠʩʪʝʤʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʧʦʜʩʠʩʪʝʤ: 
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¶ ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʩʝʨʚʠʩʘʤʠ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ  

ʄʳ ʞʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ (ʈʠʩ. 1): 

ʈʠʩʫʥʦʢ 1. ʆʙʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʦʚʥʠ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʘʤʠ. 

 

ɼʚʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷ ʵʪʦ ʧʨʦʮʝʩʩʳ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʪʠʧʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʚʘ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪ.ʢ. ʥʘ ʵʪʠ ʫʨʦʚʥʠ ʦʧʨʝʜʝʣʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ ʜʘʣʴʰʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʤʝʥʥʦ ʠʭ. 

ʌʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ɺ ʬʠʥʘʥʩʦʚʳʭ ʧʦʜʩʠʩʪʝʤʘʭ ERP ʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʘ: ʩʥʠʟʫ-ʚʚʝʨʭ, ʩʚʝʨʭʫ-ʚʥʠʟ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʤʝʪʦʜʘ ʩʥʠʟʫ-ʚʚʝʨʭ, ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ 

ʥʠʞʥʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʧʦʩʣʝ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʪʦʨʦʛʦ ʤʝʪʦʜʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʪ ʦʧʨʝʜʝʣʷʶʪ ʥʘ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʥʘ 

ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ. 

ʌʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ð ʧʨʦʮʝʩʩ ʩʦʩʪʘʚʣʝʥʠʷ, ʧʨʠʥʷʪʠʷ ʙʶʜʞʝʪʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʭ ʠʩʧʦʣʥʝʥʠʝʤ. ʈʘʟʣʠʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʶʜʞʝʪʘ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʫʯʠʪʳʚʘʶʪ ʩʦʟʜʘʪʝʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. 

Hyper Pillar  (HP) ʵʪʦ ʢʨʫʧʥʘʷ, ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʘʷ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʥʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʚʦʜʷʪʩʷ ʧʣʘʥʦʚʳʝ ʟʘʪʨʘʪʳ 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʩʪʫʧʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʈʝʟʫʣʴʪʘʪʘ ʚʳʯʠʩʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʩ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʝʝ ʠʟʤʝʥʝʥʠʷ. HP 

ʦʙʲʝʜʠʥʝʥʘ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʬʠʨʤʳ: Essbase OLAP Server, Reporting. 

Corporate Planner (CP) ï ʧʨʦʛʨʘʤʤʘ, ʩʪʨʦʷʱʘʷʩʷ ʥʘ ʦʩʥʦʚʝ ʜʝʨʝʚʘ 

ʨʘʩʭʦʜʦʚ ʢʦʤʧʘʥʠʠ. ʋʟʣʳ ʜʝʨʝʚʘ ï ʬʘʢʪʠʯʝʩʢʠʝ ʠ ʧʣʘʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʆʥʠ ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʬʦʨʤʫʣʘʤʠ. ʌʘʡʣʳ 

ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʯʝʨʝʟ ODBC. CP ʧʨʠʤʝʥʷʶʪ ʚ ʤʘʣʝʥʴʢʠʭ ʢʦʤʧʘʥʠʷʭ, ʢ ʪʦʤʫ ʞʝ 

ʧʨʦʛʨʘʤʤʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ. 

Adaytum Planning (AP) ï ʀʤʝʝʪ ʚʠʜ ʪʨʝʭʤʝʨʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ.  

ɺ ʪʘʙʣʠʮʳ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʢʦʤʧʘʥʠʠ. AP ï 

ʧʨʦʜʫʢʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʙʶʜʞʝʪʘ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

çʅʝʬʨʠʪè ï ʦʨʠʝʥʪʠʨʦʚʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ, 

ʠʤʝʶɦʠʭ ʩʪʨʫʢʪʫʨʫ ʭʦʣʜʠʥʛʘ. ʗʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʙʫʤʘʞʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʙʶʜʞʝʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʭʦʣʜʠʥʛʘ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʩʚʝʩʪʠ ʚ ʦʜʠʥ 
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ʭʦʣʜʠʥʛʦʚʳʡ ʙʶʜʞʝʪ. ʆʩʥʦʚʘʥʠʝʤ çʥʝʬʨʠʪè ʷʚʣʷʝʪʩʷ ʙʘʟʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮ. 

çʂʨʘʩʥʳʡ ʜʠʨʝʢʪʦʨè ï ʵʪʘ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʤʘʣʝʥʴʢʠʭ ʠ ʩʨʝʜʥʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʆʩʥʦʚʦʡ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ï ʷʚʣʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʝʟ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

 

 

ʈʠʩʫʥʦʢ 2. ɼʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

 

ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʤʧʘʥʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ 

ʀʊ, ʦʥʠ ʩʪʘʣʠ ʯʘʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʟʥʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʨʳʥʦʢ ʧʝʨʝʧʦʣʥʝʥ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʧʦʜ 

ʢʘʞʜʫʶ ʦʪʨʘʩʣʴ ʠ ʣʶʙʫʶ ʬʠʨʤʫ. ʅʳʥʝʰʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʟʘʜʘʯʠ ʢʘʩʘʝʤʦ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ. 

ʇʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦ ʟʘʣʦʛ ʫʩʧʝʭʘ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʨʳʣʦʚʠʯ ɸ. ɺ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʋʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤ  

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ - URL: 

http://www.cfin.ru/itm/kis/tops.shtml (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 17.10.2000) 

2. ʆʨʣʦʚ ʖ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ  

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ - URL: http://dis.ru/library/557/26292/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.04.2007) 

http://www.cfin.ru/itm/kis/tops.shtml
http://dis.ru/library/557/26292/
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʈɽɼʉʊɺ ɸɺʊʆʄɸʊʀɿɸʎʀʀ  

ɼʃʗ ʕʌʌɽʂʊʀɺʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʇɽʈʉʆʅɸʃʆʄ 

ɺʘʭʨʫʰʝʚʘ ʉʦʬʴʷ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ, ʬʘʢʫʣʴʪʝʪ ʕʣʠʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ,  
ʆʤʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ,  

ʈʌ, ʛ. ʆʤʩʢ 
E-mail: sofya.vakhrusheva@gmail.com 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ ʠ ʫʯʝʪʘ ʢʘʜʨʦʚ, ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ 

ʪʦʯʥʳʡ ʫʯʝʪ ʢʘʜʨʦʚ, ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʤʦʪʠʚʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣ ʥʘ ʚr ʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʦʪʣʘʞʝʥʥʫʶ ʨʘʙʦʪʫ, ʠʤʝʶʱʫʶ ʮʝʣʴʶ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʟʥʘʯʠʤʳʡ ʜʣʷ ʚʩʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʙʲʝʢʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʘ ʬɻʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

ʇʨʝʜʤʝʪ ʨʘʙʦʪʳ ï ʤʝʪʦʜʠʢʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

 ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʢʨʠʪʝʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʬɻʬʝʢʪʠʚʥʦʩʪʴ, ʩʨʘʚʥʠʪʴ 

ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ, ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʝʨʝʯʝʥʴ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʫʧʨʘʚʣʝʥʠʶ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʇʨʝʞʜʝ ʯʝʤ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ "ʵʬʬʝʢʪʠʚʥʦʩʪʴ". 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʠ ʢɻʦʥʦʤʠʯʝʩʢʦʡ. ʈʝʟʫʣʴʪʘʪʠʚʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʞʘʝʪ 

ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʘ ʢɻʦʥʦʤʠʯʝʩʢʘʷ ʦʪʦʙʨʘʞʘʝʪ ʫʨʦʚʝʥʴ 

ʟʘʪʨʘʪ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [1]. 
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ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ʩʚʷʟʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʩ ʮʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʮʝʣʦʩʪʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ; 

¶ ʫʯʘʩʪʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ; 

¶ ʩʦʦʪʥʦʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʦʣʥʦ-

ʤʦʯʠʡ ʧʝʨʩʦʥʘʣʘ; 

¶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʳ ʜʣʷ ʨʘʙʦʪʘʶʱʝʛʦ ʠ ʥʘʥʠʤʘʝʤʦʛʦ 

ʧʝʨʩʦʥʘʣʘ; 

¶ ʧʦʥʷʪʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʢʠ ʮʝʣʝʡ, ʟʘʜʘʯ ʠ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ; 

¶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʨʫʢʦʚʦʜʠʪʝʣʷ [3]. 

ʀʩʭʦʜʷ ʠʟ ʪɻʠʭ ʚʘʞʥʳʭ ʧʦʥʷʪʠʡ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʥʷʪʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʦʪʣʘʞʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ 

ʨʫʢʦʚʦʜʷʱʠʤ ʩʦʩʪʘʚʦʤ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʫʯʝʪʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ; ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʡ ʮʝʣʦʩʪʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ; ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʢʘʜʨʦʚ. 

ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʪʨʫʜʥʠʢʘʤʠ.  

ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

¶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

¶ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

¶ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʕʪʦ ʤʝʪʦʜʳ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦʩʷʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʠ ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʝ. 
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ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠʥʠʤʘʶʪ ʚʠʜ ʧʦʣʦʞʝʥʠʷ ʦ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʫʩʪʘʚʘ ʬʠʨʤʳ, ʚʥʫʪʨʠʬʠʨʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʦʣʦʞʝʥʠʡ, ʠʥʩʪʨʫʢʮʠʡ, ʧʨʘʚʠʣ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʯʝʪʘ. ɺ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʧʨʘʚʠʣʘ ʠ ʠʥʩʪʨʫʢʮʠʠ ʙʝʟ ʫʢʘʟʘʥʠʷ ʩʨʦʢʦʚ ʩʜʘʯʠ, ʧʦʩʪʘʚʦʢ ʠ ʢʦʥʢʨʝʪʥʳʭ ʣʠʮ. 

ʈʘʩʧʦʨʷʜʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʬʦʨʤʫ ʧʨʠʢʘʟʘ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ, 

ʨʘʩʧʦʨʷʞʝʥʠʷ, ʠʥʩʪʨʫʢʪʘʞʘ, ʢʦʤʘʥʜʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ. ʋʢʘʟʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ 

ʣʠʮʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʧʝʨʘʮʠʶ, ʩʨʦʢʠ ʠ ʥʦʨʤʳ ʚʳʧʦʣʥʝʥʠʷ [2]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ɼʘʥʥʳʡ ʚʠʜ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʩʧʦʣʥʠʪʝʣʷ 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʧʨʠʥʮʠʧʦʤ ʩʦʠʟʤʝʨʝʥʠʷ ʟʘʪʨʘʪ ʠ ʨʝʟʫʣʴʪʘʪʦʚ (ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʩʘʥʢʮʠʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʟʘʨʧʣʘʪʘ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʧʨʠʙʳʣʴ, ʮʝʥʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʘ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʧʨʝʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʩʚʷʟʘʥʘ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʷ. 

ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʦʦʩʫʱʝʩʪʚʠʤʳʭ ʚ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ  ʤʦʨʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ, ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʙʝʞʜʝʥʠʷ, ʚʥʫʰʝʥʠʷ, ʣʠʯʥʦʛʦ ʧʨʠʤʝʨʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʤʦʨʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ [4]. 

ʆʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʪʜʘʯʠ 

ʦʪ ʧʝʨʩʦʥʘʣʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ɼʘʣʝʝ ʚʳʜʝʣʝʥʳ ʬʘʢʪʦʨʳ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ: 

1. ʈʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʥʝʦʙʭʦʜʠʤ 

ʛʨʘʤʦʪʥʳʡ ʨʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ, ʩʧʦʩʦʙʥʳʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ. 
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2. ʄʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʨʫʢʦʚʦʜʷʱʝʛʦ ʩʦʩʪʘʚʘ. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʠʟʙʨʘʣ ʚʝʨʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʩʦʥʘʣ. 

3. ʂʚʘʣʠʬʠʢʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʫʨʦʚʥʶ, ʠʥʘʯʝ ʜʘʞʝ ʛʨʘʤʦʪʥʳʡ ʨʫʢʦʚʦʜʷʱʠʡ 

ʩʦʩʪʘʚ ʠ ʚʝʨʥʘʷ ʤʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʦʪʨʫʜʥʠʢʠ ʥʝ ʩʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ 

ʥʠʤʠ ʟʘʜʘʯʠ. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʫʩʧʝʭʘ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ: 

1. ʅʝʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ ï ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʯʝʪʢʦʡ ʠʝʨʘʨʭʠʠ, ʤʥʦʞʝʩʪʚʦ ʣʠʰʥʠʭ ʫʨʦʚʥʝʡ. ʕʪʦʪ ʬʘʢʪʦʨ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠ ʬʦʨʤʫʣʠʨʦʚʢʝ ʠ ʚr ʧʦʣ-

ʥʝʥʠʠ ʟʘʜʘʯ. ɿʘʪʨʫʜʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʠʥʩʪʨʫʢʮʠʡ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʧʦʟʚʦʣʠʪ ʤʝʥʝʜʞʝʨʘʤ ʨʫʢʦʚʦʜʠʪʴ 

ʧʝʨʩʦʥʘʣʦʤ, ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʩʪʘʚʣʷʪʴ ʢʘʜʨʳ ʧʦ ʤʝʩʪʘʤ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

3. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʪʨʫʜʥʠʢʘ ʤʝʩʪʫ ï ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʧʨʦʙʣʝʤʘ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʛʜʝ ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ ʩʦʪʨʫʜʥʠʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʟʘʜʘʯʘʤ, ʚʦʟʣʘʛʘʝʤʳʤ ʥʘ ʥʝʛʦ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʭʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʆʙʦʟʥʘʯʝʥʠʷ: ʆʋ ï ʆʧʳʪ ʋʧʨʘʚʣʝʥʠʷ; ʉʄ ï ʉʧʝʮʠʘʣʠʩʪʳ 

ʧʦ ʄʝʥʝʜʞʤʝʥʪʫ 
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ɼʘʥʥʘʷ ʩʭʝʤʘ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ɺʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʙʣʝʤʳ 

ʚ ʫʧʨʘʚʣʝʥʠʠ, ʨʘʟʥʦʛʣʘʩʠʷ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʪʦʜʳ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʩʧʦʩʦʙʳ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʆʩʥʦʚʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʙʦ 

ʧʨʠʛʣʘʩʠʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʦʧʳʪʥʦʛʦ ʤʝʥʝʜʞʝʨʘ, ʣʠʙʦ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ 

ʫʞʝ ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʥʝʜʞʝʨʦʚ. 

ʄʦʪʠʚʘʮʠʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʨʦʣʠ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʫʶ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʨʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ, ʧʨʠʥʠʤʘʶʱʠʡ 

ʨʝʰʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʞʠʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʪʦʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʦ ʘʥʘʣʠʟʫ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʙʣʝʛʯʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʧʝʨʩʦʥʘʣʦʤ, ʧʦʚʳʩʠʪʴ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʠ ʪʦʯʥʦʩʪʴ ʧʦʜʩʯʝʪʦʚ. 

ʌʫʥʢʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʦʪʣʠʯʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʪʦʣʴʢʦ ʤʘʩʰʪʘʙʦʤ ʠ ʦʙʲʝʤʦʤ [5]. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ, 
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¶ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

¶ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʳʧʦʣʥʝʥʠʝʤ ʠʥʩʪʨʫʢʮʠʡ 

¶ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʚʩʝʡ 

ʢʦʤʧʘʥʠʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ. ʉʝʡʯʘʩ ʥʘ ʣʁ ʙʦʤ ʨʘʟʚʠʚʘʶʱʝʤʩʷ 

ʧʨʝʜʧʨʠʷʪʠʠ ʩʪʘʨʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʤʠʥʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʩʦʩʪʘʚʣʝʥʠʝ ʜʝʪʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʟʤʝʥʝʥʠʷ. ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʛʨʫʟʠʪʴ ʨʫʢʦʚʦʜʷʱʠʡ ʩʦʩʪʘʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷ [5]. 

ʆʯʝʥʴ ʚʘʞʥʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʥʘʦʙʦʨʦʪ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚʣʠʷʝʪ 

ʥʘ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ɺʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʬɻʬʝʢʪʠʚʥʦʩʪʴ 

 

ʅʘ ʜʘʥʥʦʡ ʩʭʝʤʝ ʦʪʨʘʞʝʥʦ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ ʥʘ ʬɻʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʨʘʤʠ. 

1. "++" - ʦʙʝ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ï ʧʨʦʚʝʜʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʚʦʟʣʘʛʘʝʤʳʤ ʥʘ ʥʠʭ ʩʠʩʪʝʤʦʡ. 
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2. "+-" ï ʧʨʦʚʝʜʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʪʢʨʳʚʘʶʱʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚ ʫʧʨʘʚʣʝʥʠʠ, ʥʦ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 

3. "-+" ï ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʧʦʨʫʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʩʧʦʩʦʙʥʘ 

ʚʳʩʪʨʘʠʚʘʪʴ ʧʨʦʮʝʩʩ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. 

4. "--" ï ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʨʦʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʙʳʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʨʠʤʝʨʥʳʡ 

ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

1. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ  

2. ʇʦʜʙʦʨ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

3. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʮʝʥʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʜʙʦʨ ʠ ʚʥʝʜʨʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

5. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

6. ʋʪʚʝʨʞʜʝʥʠʝ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

7. ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

8. ʉʦʭʨʘʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʢ ʩʦʦʪʚʝʪʩʪʚʠʶ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʋʩʧʝʰʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʢʘʜʨʦʚ ʨʘʙʦʪʘʪʴ ʩ ʚʥʝʜʨʷʝʤʦʡ ʩʠʩʪʝʤʦʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʠʞʠʤʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʨʦʜʫʤʘʥʘ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʩʦʥʘʣ ʤʦʪʠʚʠʨʦʚʘʥ ʥʘ ʚr ʧʦʣʥʝʥʠʝ ʩʚʦʠʭ 

ʟʘʜʘʯ, ʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ 
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ʢʘʯʝʩʪʚʝʥʥʦ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʣʝʛʯʘʝʪ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ 

ʜʘʣʴʥʝʡʰʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʜʝʣʷʷ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʪʝʢʫʱʠʤ 

ʧʨʦʙʣʝʤʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʜʨʦʚ. 

ʇʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʦ ʤʝʥʝʜʞʤʝʥʪ ʥʝ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʩʪʦʷʥʥʦʤ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʜʨʦʚ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 
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ɼɻʋ,  

ʈʌ, ʛ. ʄʘʭʘʯʢʘʣʘ 

 

ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʉʠʩʪʝʤʘ (ɻʀʉ) - ʵʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʢʘʟʳʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʣɻʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ. ʂʘʨʪʳ, 

ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɻʀʉ, ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʥʘʟʚʘʪʴ ʢʘʨʪʘʤʠ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʅʘ ʢʘʨʪʳ ɻʀʉ ʤʦʞʥʦ ʥʘʥʝʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʥʷʪʴ ʢ ʥʠʤ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʊʨʫʜʥʳʝ ʠʣʠ ʥʝʚʦʟʤʦʞʥʳʝ ʟʘʤʝʪʠʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʳʯʥʳʝ ʙʫʤʘʞʥʳʝ ʢʘʨʪʳ, ʩ ʧʦʤʦʱʴʶ ɻʀʉ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ 

ʩʢʨʳʪʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʪʝʥʜʝʥʮʠʠ. ɺʦʟʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʦʚʝʡʰʠʡ, 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ, ʟʥʘʯʝʥʠʝ ʥʘʰʠʭ ʩʚʝʜʝʥʠʡ.ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʩʦʟʜʘʥʥʘʷ 

ʩ ʧʦʤʦʱʴʶ ʚ ɻʀʉ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʦʱʥʳʤ aʨʩʝʥʘʣʦʤ, ʙʦʛʘʪʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʩʦʟʜʘʥʠʷ,  ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ(ɹɼ), ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʧʝʯʘʪʠ 

ʠ ʩʨʝʜʩʪʚʘʤʠ ʀʥʪʝʨʥʝʪ - ʠ ʜʘʞʝ ʩʥʠʤʢʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʢʦʩʤʦʩʘ 

ʩʦ ʩʧʫʪʥʠʢʦʚ. 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ɻʀʉ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʘʥʘʣʠʟʘ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʨʝʙʫʝʤʳʭ ʧʨʝʜʤʝʪʘʭ (ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʢʪʘʭ). 

ʊʘʢ ʞʝ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʮʠʬʨʦʚʫʶ 

ʤʝʩʪʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ. 

mailto:gamidovshamsulvar@mail.ru


30 

 

ɻʀʉ ʦʪʣʠʯʘʶʪ: 

1. ʉʣʦʠ ï ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ ʚʠʜʝ ʩʣʦʝʚ 

2. ʊʦʯʝʥʥʳʝ ï ʚʩʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʠ ʠʣʠ ʪʦʯʝʢ. 

3. ʃʠʥʝʡʥʳʝ ï ʚʦʟʴʤʝʤ ʢ ʧʨʠʤʝʨʫ ʪʨʫʙʳ ʠʣʠ ʨʝʢʠ. ʀʭ ʤʦʞʥʦ 

ʘʙʩʪʨʘʛʠʨʦʚʘʪʴ ʜʦ ʛʣʘʜʢʦʡ ʣʠʥʠʠ ʠʣʠ ʣʦʤʘʥʥʦʡ. 

4. ʇʦʣʠʛʦʥʥʳʝ ʠʣʠ ʧʣʦʱʘʜʥʳʝ ï ʵʪʦ ʥʘʧʨʠʤʝʨ ʣʠʮʝʥʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ. 

ʆʙʲʝʢʪʳ ʵʪʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʢʘʢ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʦʛʦ 

ʧʦʣʠʛʦʥʘ. 

5. ʀʟʦʙʨʘʞʝʥʠʷ ï ʵʪʦ ʢʦʩʤʦʩʥʠʤʢʠ ʠʣʠ ʦʪʩʢʘʥʠʨʦʚʘʥʳʝ ʢʘʨʪʳ, 

ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. 

6. ʉʝʪʦʯʥʳʝ ʤʦʜʝʣʠ - ʵʪʦ ʩʝʪʢʠ ʠʣʠ ʛʨʠʜʠ. 

7. ʉʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ ʩʣʦʝʚ -  ɺ Isoline: ʨʘʟʣʦʤʳ, ʨʘʩʪʨʦʚʳʝ ʢʘʨʪʳ, 3D 

ʤʦʜʝʣʠ. 

8. ɻʨʫʧʧʳ ï ʦʙʳʯʥʦ ʢʦʛʜʘ ʢʘʨʪʘ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʩʣʦʝʚ, ʪʦ ʠʭ ʨʘʟʜʝʣʷʶʪ 

ʥʘ ʛʨʫʧʧʳ. 

9. ʊʘʙʣʠʮʳ ʜʘʥʥʳʭ ï ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʥʘʭʦʜʠʪʴ, 

ʩʦʨʪʠʨʦʚʘʪʴ ʠ ʚr ʜʝʣʷʪʴ ʦʙʲʝʢʪʳ ʥʘ ʢʘʨʪʝ. 

10. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʝʚ ï ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʰʠʙʦʢ ʙʘʟʝ 

ʧʨʠʭʦʜʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

11. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ï ʜʣʷ ʜʝʩʪʨʫʢʮʠʠ ʢʘʨʪʦʛʨʘʬʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʝʢʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ɻʀʉ 

¶ ʀʟʤʝʥʷʝʤʦʩʪʴ ʤʘʩʰʪʘʙʘ 

¶ ʇʨʝʦʙʨʘʟʦʚʳʚʘʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ 

¶ ɺʠʜʦʠʟʤʝʥʝʥʠʝ ʧʨʝʜʤʝʪʘʤʠ ʬʦʨʤʫʣʦʡ ʤʫʰʘʥ 

¶ ʀʟʤʝʥʝʥʠʝ ʠ ʩʧʦʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʮʚʝʪ, ʪʠʧ ʣʠʥʠʠ, ʩʠʤʚʦʣ 

ʠ ʪ.ʜ.) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʙʘʟ ʜʘʥʥʳʭ 

¶ ʣʝʛʢʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʆʧʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: 

¶ ʚʚʦʜ ʜʘʥʥʳʭ 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 
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¶ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

¶ ʘʥʘʣʠʟ ʠ ʟʘʧʨʦʩ ʜʘʥʥʳʭ  

ʉʧʦʩʦʙʥʦʩʪʠ ɻʀʉ: 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʥʮʝʧʮʠʡ - 

ʢʦʤʧʣʝʢʪ ʬʫʥʢʮʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʜʝʥʝʛ: 

¶ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʤʘʰʠʥʥʫʶ ʩʨʝʜʫ ʧʫʪʝʤ ʠʤʧʦʨʪʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘʙʦʨʦʚ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʚʝʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʚʝʨʪʠʨʦʚaʥʠʝ ʩʚʝʜʝʥʠʡ ʩ 1-ʛʦ 

ʬʦʨʤʘʪʘ ʚ ʠʥʦʡ, ʤʦʜʠʬʠʢʘʮʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ, ʧʝʨʝʤʝʥʘ 

ʢʦʥʮʝʧʮʠʡ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ;- ʭʨaʥʝʥʠʝ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ; 

¶ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ; 

¶ ʩʨʝʜʩʪʚʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʦʧʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɻʀʉ 

ʉʦʛʣʘʩʥʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ: 

¶ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 

¶ ʩʧʝʮʠʘʣʠʟʠʨʦʚaʥʥʳʝ ɻʀʉ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ 

ʇʦ ʢʦʥʮʝʧʮʠʠ: 

¶ ʟʘʢʨʳʪʠʝ ʩʠʩʪʝʤʳ 

¶ ʦʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ 

ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ: 

¶ ʛʣʦʙʘʣʴʥʳʝ 

¶ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʝ 

¶ ʨʝʛʠʦʥʘʣʴʥʳʝ 

¶ ʣʦʢʘʣʴʥʳʝ 

ʉʦʛʣʘʩʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ-ʧʨʝʜʤʝʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ: 

¶ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 
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¶  ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

¶ ʆʪʨʘʩʣʝʚʳʝ 

ʇʦ ʩʧʦʩʦʙʫ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ: 

¶ ɺʝʢʪʦʨʥʳʝ 

¶ ʈʘʩʪʨʦʚʳʝ 

¶ ɺʝʢʪʦʨʥʦ-ʨʘʩʪʨʦʚʳʝ 

ʉʪʨʫʢʪʫʨʘ ɻʀʉ 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ɻʀʉ. 

 

1. ʇʝʨʩʧʝʢʪʠʚʳ ɻʀʉ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʈʦʩʩʠʠ ʠ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʦʟʥʘʥʠʡ 

ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦ-ʩʳ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʢɻʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦaʩʩʦʨʪʠ-ʤʝʥʪʥʳʭ ʤʘʣʦʪʦʥʥʘʞʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʨʝʰʘʝʤʳʭ ʚ ʪɻʦʡ 

http://www.tadviser.ru/index.php/%D0%A4%D0%B0%D0%B9%D0%BB:GIS_structure.jpg
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ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-ʩʪʨʘʥʩʪʚʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʩʚʷʟʘʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ) ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ 

(ʘʪʨʠʙʫʪʠʚʥʳʝ) ʢʦʤʧʦʥʝʥʪʳ. 

ʅʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʀʉ ʰʘʛ ʟʘ ʘhʛʘʤ ʜʦʙʳʚʘʝʪ  ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ  ʨʳʥʦʢ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʛʨʘʨʥʦʛʦ ʢʘʜʘʩʪʨʘ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʢʘʨʪ 

ʩʦʟʜʘʚʘʪʴ ʧʨʦʯʠʝ, ʥʘʛʣʷʜʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʢʘʨʪʳ ʠ ʜʦʙʘʚʣʷʪʴ  ʠʭ ʥʘʜʣʝʞʘʱʠʤ 

ʘʪʨʠʙʫʪʠʚʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ. ʉ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦ-ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʥʮʝʧʮʠʡ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʥʫʞʥʦ ʬʠʥʘʥʩʦʚʘʷ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ 

ʧʦʤʦʱʴ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʦʨʦʛʦʚʠʟʥʳ ɻʀʉ 

ʧʣʘʥʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ // [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï 

URL 
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%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE

%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82

%D0%B5%D0%BC%D0%B0 

2. ɻʀʉ ʩʝʛʦʜʥʷ: ʪʝʥʜʝʥʮʠʠ, ʦʙʟʦʨ// [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï 

URL :http://isicad.ru/ru/articles.php?article_num=15737 

3. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ// [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï 

URL : // http://kpfu.ru/portal/docs/F1502929774/GIS.pdf 

4. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ// [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï 

URL http://kpfu.ru/portal/docs/F1502929774/GIS.pdf 

5. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ// [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï URL: http://gis-lab.info/ 

6. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ɻʀʉ (ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ)// [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ï URL : http://datum-group.ru/projects/gis/ 
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ʄɻʊʋ ʠʤ. ʅʦʩʦʚʘ,  

ʈʌ, ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ 
E-mail: kamenevaanast@mail.ru 

ɻʦʨʙʫʥʦʚʘ ɸʣʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ, ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ  
ʄɻʊʋ ʠʤ. ʅʦʩʦʚʘ,  

ʈʌ, ʛ. ʄʘʛʥʠʪʦʛʦʨʩʢ 
E-mail: alve1507@yandex.ru 

 

ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ - 

ʧʦʚʦʨʦʪ ʟʘʜʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ ʫʛʦʣ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʫʩʣʦʚʠʷ ʢ ʟʘʜʘʯʝ ʪʘʢ: ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ ʟʘʜʘʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʮʝʥʪʨʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʘʟʤʝʨʘ, ʪʘʢ, ʯʪʦʙʳ 

ʧʦʚʝʨʥʫʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʤʝʱʘʣʦʩʴ ʮʝʣʠʢʦʤ (ʪ.ʝ. ʫʛʣʳ ʥʝ ʚr ʭʦʜʠʣʠ ʟʘ ʨʘʤʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ). ʈʝʰʠʤ ʵʪʫ ʟʘʜʘʯʫ ʜʣʷ ʧʣʘʪʬʦʨʤʳ Windows Phone 8.1 

ʩʨʝʜʩʪʚʘʤʠ .NET Framework ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʙʠʙʣʠʦʪʝʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʝʨʘʮʠʶ ʧʦʚʦʨʦʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʨʘʱʝʥʠʝ ʦʢʦʣʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ 

ʧʫʪʝʤ ʧʝʨʝʥʦʩʘ ʮʝʥʪʨʘ ʚʨʘʱʝʥʠʷ ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʧʦʚʦʨʦʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʟʘʪʝʤ ʧʝʨʝʥʦʩʦʤ ʪʦʯʢʠ ʚʨʘʱʝʥʠʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʦʨʦʪ ʚʝʢʪʦʨʘ ʧʦʣʦʞʝʥʠʷ (x,y,1) ʦʢʦʣʦ ʪʦʯʢʠ (m,n) 

ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ ʫʛʦʣ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ὼȟώȟρ
ρ π π
π ρ π
ά ὲ ρ

ὧέί•ίὭὲ• π
ίὭὲ• ὧέί•π
π π ρ

ρ π π
π ρ π
ά ὲ ρ

ὢȟὣȟὤ 

ɺʳʧʦʣʥʠʚ ʜʚʝ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ ʤʘʪʨʠʮ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʤʘʪʨʠʮʫ 

ʧʦʚʦʨʦʪʘ ʥʘ ʫʛʦʣ • ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ (m,n) 

mailto:alve1507@yandex.ru
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ὢȟὣȟὤ ὼȟώȟρ

ὧέί• ίὭὲ• π
ίὭὲ• ὧέί• π

άὧέί•ρ ὲίὭὲ• ὲὧέί•ρ άίὭὲ• ρ
 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʙʠʙʣʠʦʪʝʢʦʡ Win2D, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʙʦʨ ʢʣʘʩʩʦʚ ʜʣʷ ʜʚʫʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ 

ʨʠʩʦʚʘʥʠʷ. ʂʣʘʩʩ CanvasRenderTarget ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʵʢʟʝʤʧʣʷʨ 

CanvasDrawingSession ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʩʝʩʩʠʠ. ʉ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ DrawImage ʵʪʦʛʦ ʢʣʘʩʩʘ ʤʦʞʥʦ ʥʘʨʠʩʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʨʠʩʦʚʘʥʠʷ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʦ Transform ʢʣʘʩʩʘ CanvasDrawingSession. ʆʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʠʧʦʤ Matrix3x2. ʕʪʦ ʩʫʪʴ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

3ʭ3, ʪʨʝʪʠʡ ʩʪʦʣʙʝʮ ʢʦʪʦʨʦʡ ʚʩʝʛʜʘ ʨʘʚʝʥ (0,0,1), ʪ.ʢ. ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʤʝʨʥʦ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʘʪʨʠʮʳ ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʝʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ 

ʦʪʨʠʩʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ: ʧʦʚʦʨʦʪ, ʨʘʩʪʷʛʠʚʘʥʠʝ, ʧʝʨʝʥʦʩ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʦʩʝʡ 

ʠʣʠ ʥʝʢʦʪʦʨʫʶ ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʧʦʣʫʯʝʥʥʦʡ 

ʚʳʰʝ ʤʘʪʨʠʮʝʡ ʠ ʟʘʜʘʜʠʤ ʩʚʦʡʩʪʚʫ Transfrom ʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ: 

ὓ

ὧέί• ίὭὲ•
ίὭὲ• ὧέί•

άὧέί•ρ ὲίὭὲ• ὲὧέί•ρ άίὭὲ•
ȟ 

ʛʜʝ ʪʦʯʢʘ (m,n) ï ʩʝʨʝʜʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. ɽʩʣʠ ʰʠʨʠʥʘ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʚʥʘ w, ʘ ʚr ʩʦʪʘ ï h, ʪʦʛʜʘ m = w/2, n = h/2. 

ʆʩʪʘʣʦʩʴ ʨʝʰʠʪʴ ʝʱʝ ʦʜʥʫ ʧʦʜʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʨʘ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʈʘʟʤʝʨʳ ʜʣʷ CanvasRenderTarget ʟʘʜʘʶʪʩʷ 

ʚʨʫʯʥʫʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʪʘʢʠʝ ʰʠʨʠʥʫ ʠ ʚr ʩʦʪʫ ʜʣʷ ʥʝʛʦ, 

ʯʪʦʙʳ ʧʦʚʝʨʥʫʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʤʝʱʘʣʦʩʴ ʮʝʣʠʢʦʤ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʥʳʡ ʯʝʨʪʝʞ ʧʦʚʦʨʦʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ʇʦʩʪʨʦʠʤ ʩʭʝʤʘʪʠʯʥʳʡ ʯʝʨʪʝʞ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʫʥʢʪʠʨʦʤ ʦʙʦʟʥʘʯʝʥʘ 

ʦʙʣʘʩʪʴ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ï ʧʦʚʝʨʥʫʪʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʝʛʦ ʥʦʚʳʝ ʛʨʘʥʠʮʳ. ʆʪʤʝʪʠʤ ʥʘ ʯʝʨʪʝʞʝ ʫʛʦʣ • ʠ ʦʙʨʘʪʠʤ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ, çʥʝʟʘʥʷʪʳʝè ʠʟʦʙʨʘʞʝʥʠʝʤ. 

ʀʭ ʛʠʧʦʪʝʥʫʟʳ ï ʵʪʦ ʰʠʨʠʥʘ ʠ ʚr ʩʦʪʘ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʫʞʥʦ ʥʘʡʪʠ 

ʢʘʪʝʪʳ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʯʪʦ ʥʝʩʣʦʞʥʦ, ʪ.ʢ. ʚ ʪʨʝʫʛʦʣʴʥʠʢʘʭ ʠʟʚʝʩʪʥʳ 

ʛʠʧʦʪʝʥʫʟʘ ʠ ʦʩʪʨʳʡ ʫʛʦʣ. ʊʦʛʜʘ ʰʠʨʠʥʘ ʠ ʚr ʩʦʪʘ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: 

ύ ὬίὭὲ• ύὧέί•ȟ 

Ὤ Ὤὧέί• ύίὭὲ•Ȣ 

ʇʨʠʚʝʜʝʤ ʨʝʘʣʠʟʘʮʠʶ ʬʫʥʢʮʠʠ RotateAsync. 

private async Task<WriteableBitmap> RotateAsync(WriteableBitmap 

inputBmp, float angleDegree) { 

angleDegree = (float)(angleDegree* 3.14 / 180); 

var w = inputBmp.PixelWidth; 

var h = inputBmp.PixelHeight; 

CanvasDevice device = CanvasDevice.GetSharedDevice(); 

var wnew = h * Math.Sin(angleDegree) + w * Math.Cos(angleDegree); 

var hnew = h * Math.Cos(angleDegree) + w * Math.Sin(angleDegree); 

CanvasRenderTarget renderTarget = new CanvasRenderTarget(device, (float) 

wnew, (float) hnew, 96); 
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CanvasBitmap c = CanvasBitmap.CreateFromBytes(device, 

inputBmp.PixelBuffer.ToArray(), w, h, 

Microsoft.Graphics.Canvas.DirectX.DirectXPixelFormat.B8G8R8A8UIntNormalized); 

using (CanvasDrawingSession drawingSession = 

renderTarget.CreateDrawingSession()) { 

var transform = new Matrix3x2(); 

transform.M11 = (float)Math.Cos(angleDegree); 

transform.M12 = -(float)Math.Sin(angleDegree); 

transform.M21 = (float)Math.Sin(angleDegree); 

transform.M22 = (float)Math.Cos(angleDegree); 

transform.M31 = (float)(-(w/2)*(Math.Cos(angleDegree) - 1) + (h / 2) * 

Math.Sin(angleDegree) + wnew/2-w/2); 

transform.M32 = (float)(-(w / 2) * Math.Sin(angleDegree) - (originalheight / 2) 

* (Math.Cos(angleDegree)-1) + hnew / 2 - h / 2); 

drawingSession.Transform = transform; 

drawingSession.DrawImage(c); 

drawingSession.Flush(); 

}  

WriteableBitmap result = new WriteableBitmap(wnew, hnew); 

using (InMemoryRandomAccessStream stream = new 

InMemoryRandomAccessStream()) { 

await renderTarget.SaveAsync(stream, CanvasBitmapFileFormat.Png, 1); 

await result.SetSourceAsync(stream) 

}  

return result; 

}  
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ʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʡ. ʈʝʰʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʘʚʪʦʥʦʤʥʳʤ ʤʦʙʠʣʴʥʳʤ 

ʨʦʙʦʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʥʩʦʨʥʳʡ ʙʣʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ 

HC-SR04 [1]. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʥʘʨʦʚ ʧʦʩʳʣʘʶʱʠʭ ʥʘ ʫʧʨʘʚʣʷʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʥʠʷ ʚ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, 

ʘ ʦʙʨʘʙʦʪʘʥʥʳʝ ʥʝʯʝʪʢʦ-ʣʦʛʠʯʝʩʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʜʘʥʥʳʝ [4]. 

¶ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʦ-ʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʪʦʜʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʚʭʦʜ ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʚʠʞʝʥʠʝʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ  

(ʄʂ) ʧʦʩʪʫʧʘʝʪ ʤʦʜʝʣʴ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʘʥʠʤʘʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ 

ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʥʳʝ ʚ [5]. 

ɼʣʷ ʧʣʦʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʛʫʩʝʥʠʯʥʦʛʦ ʨʦʙʦʪʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʡ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1. 

ʅʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʡ

 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʝʥʩʦʨʥʦʛʦ ʙʣʦʢʘ, ʦʧʠʩʘʥʥʦʛʦ 

ʚ [3]. ɼʘʥʥʳʡ ʙʣʦʢ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʄʂ Arduino, ʷʚʣʷʶʱʝʤʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 

AVR-ʘʨʭʠʪʝʢʪʫʨʳ, ʘ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʨʦʙʦʪʘ ʷʚʣʷʝʪʩʷ LEGO NXT, 

ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʠʢʨʦʩʭʝʤʝ ARM-ʩʪʨʫʢʪʫʨʳ. ʅʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʙʳʣʦ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʜʠʥʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʡ  ʥʘʤʠ ʨʘʥʝʝ ʩʝʥʩʦʨʥʳʡ ʙʣʦʢ ʩ NXT, 

ʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ ʜʘʪʯʠʢʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ çʧʨʦʩʘʜʢʫè ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ, ʢʦʪʦʨʘʷ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʩʢʘʞʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

 

ʇʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ NXT 

(çʤʘʩʪʝʨè) ʢʘʞʜʳʝ 100 ʤʩ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʪʝʢʫʱʝʛʦ 
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ʜʘʪʯʠʢʘ (ʦʥʠ ʦʧʨʘʰʠʚʘʶʪʩʷ ʧʦ ʢʨʫʛʫ ʦʪ ɼ3 ʢ ɼ1). ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʧʦʩʳʣʘ 16-ʪʠ ʙʠʪʥʦʛʦ ʢʦʜʘ ʧʦ ʠhʥʝ I2C (0x01, 0x02, 0x03 ʜʣʷ ɼ3, ɼ1 ʠ ɼ2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [2] ʥʘ ʄʂ Arduino (çʩʣʝʡʚè). ɺ ʦʪʚʝʪ ʩʣʝʡʚ ʦʪʧʨʘʚʣʷʝʪ 

ʧʦʢʘʟʘʥʠʝ ʜʘʪʯʠʢʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʤʘʩʩʠʚ 16-ʪʠ ʙʠʪʥʳʭ ʢʦʜʦʚ ʩʠʤʚʦʣʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʠʩʣʦ. ɼʘʥʥʳʝ ʧʦʣʫʯʘʶʪʩʷ NXT ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʦʙʨʘʙʦʪʢʫ 

ʚ ʩʨʝʜʫ LabVIEW.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʦʪ Arduino 

ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 2. ɹʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 

 

ʉʥʘʯʘʣʘ ʤ  rʦʙʲʷʚʣʷʝʤ ʨʘʟʲʝʤ ˉ1 ʥʘ ʄʂ NXT ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʜʘʪʯʠʢʦʤ. ɼʘʣʝʝ ʤ  rʧʨʦʠʟʚʦʜʠʤ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʢʘʞʜʦʛʦ ʠʟ ʜʘʪʯʠʢʦʚ 

ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ I2ʉ_Communication (3 ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ, ʦʞʠʜʘʝʤʳʭ ʦʪ 

çʩʣʝʡʚʘè, x14 ï ʘʜʨʝʩ Arduino, ʟʘʣʦʞʝʥʥʳʡ ʧʨʦʰʠʚʢʦʡ, ʘ 0x01, 0x02 ʠ 0x03 ï 

ʘʜʨʝʩʘ ʜʘʪʯʠʢʦʚ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ). ɺʳʭʦʜʥʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʧʦʜʧʨʠʙʦʨ FF, ʢʦʪʦʨʳʡ ʩʨʘʚʥʠʚʘʝʪ ʪʝʢʫʱʠʡ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ ʩ xFF (ʧʫʩʪʳʤ 

ʩʠʤʚʦʣʦʤ) ʠ ʦʙʨʝʟʘʝʪ ʵʪʠ ʩʘʤʳʝ ʥʝʟʥʘʯʠʤʳʝ ʥʫʣʠ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʢʦʥʢʘʪʠʥʘʮʠʷ ʚʳʭʦʜʥʦʡ ʩʪʨʦʢʠ ʩʦ ʩʪʨʦʢʦʚʦʡ ʢʦʥʩʪʘʥʪʦʡ çDistance D1..3:è 
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ʠ ʚr ʚʦʜ ʧʦʣʫʯʝʥʥʦʡ ʩʪʨʦʢʠ ʥʘ ʢɻʨʘʥ NXT. ʇʘʨʘʣʣʝʣʴʥʦ ʢʘʞʜʘʷ ʠʟ ʚr ʭʦʜʥʳʭ 

ʩʪʨʦʢ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜ ʙʣʦʢʘ NXT String to Number, ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ 

ʩʪʨʦʢʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʯʠʩʣʦʚʦʝ. ʋʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʜʘʪʯʠʢʦʚ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ ʙʣʦʢʘ Build Array, ʩʦʟʜʘʶʱʝʛʦ 

ʤʘʩʩʠʚ, ʚʳʭʦʜ ʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʙʣʦʢ çʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠè. ʈʝʟʫʣʴʪʘʪʦʤ 

çʤʷʛʢʦʡè ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʦʤʝʨ ʩʠʪʫʘʮʠʠ (ʊʘʙʣʠʮʘ 1), ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ. ɼʘʥʥʳʡ ʥʦʤʝʨ ʪʘʢʞʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʢɻʨʘʥ NXT, 

ʧʨʦʡʜʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʢʦʥʢʘʪʠʥʘʮʠʶ ʩʦ ʩʪʨʦʢʦʚʦʡ ʢʦʥʩʪʘʥʪʦʡ çEvent:è. 

ɹʘʟʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ [3] ʠ ʧʨʠʤʝʥʝʥʘ ʟʜʝʩʴ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ ʧʨʠʙʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʨʪʫʘʣʴʥʳʡ ʵʢʨʘʥ NXT (ʨʠʩ. 3) 

 

ʈʠʩʫʥʦʢ 3. ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 

 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʝʱʝ 

ʦʜʠʥ ʤʘʣʝʥʴʢʠʡ ʰʘʛ ʥʘ ʧʫʪʠ ʢ ʩʦʟʜʘʥʠʶ ʘʚʪʦʥʦʤʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ Event ʧʝʨʝʜʘʚʘʪʴ 

ʥʘ ʚʭʦʜ ʥʝʯʝʪʢʦʡ ʙʘʟʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʘʥʠʤʘʪʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ. ʊʝʤ ʩʘʤʳʤ ʘʢʮʝʥʪ ʙʫʜʝʪ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʠʟ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʘʥʠʤʘʪʘ ʥʘ ʚʦʟʥʠʢʘʶʱʫʶ ʩʠʪʫʘʮʠʶ. 
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ɼʣʷ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ demo- ʠ trial-ʚʝʨʩʠʠ 

ʪʘʢʠʭ ʧʦʧʫʣʷʨʥʳʭ CASE-ʩʨʝʜʩʪʚ ʢʘʢ Rational Rose, PowerDesigner, Allfusion 

Process ʠ Data Modeler, StarUML ʠ ʜʨ. ʇʦʢʘʞʝʤ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ) ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʥʝʙʦʣʴʰʦʝ CASE-ʩʨʝʜʩʪʚʦ VisualUML ʢʦʤʧʘʥʠʠ 

Visual Object Modelers. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʥʦʛʦ ʟʘʢʘʟʯʠʢʘ 

ʀʉ ʚr ʩʪʫʧʘʝʪ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ (ɻʆʂ), ʜʦʙʳʚʘʶʱʠʡ ʩʳʨʫʶ 

ʨʫʜʫ ʠ ʧʨʦʠʟʚʦʜʷʱʠʡ ʞʝʣʝʟʦʨʫʜʥʳʝ ʦʢʘʪʳʰʠ ʜʣʷ ʥʫʞʜ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʟʘʚʦʜʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ɻʆʂ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʩʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ 

ʧʨʦʮʝʩʩʫ ɻʆʂ: ʜʦʙʳʯʫ ʨʫʜʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʙʳʪ ʦʢʘʪʳʰʝʡ, ʧʦʩʪʘʚʢʠ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʳʨʴʷ - ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ, ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ (ʛʘʟ, ʙʝʥʟʠʥ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ), ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ, ʨʝʯʥʦʝ) ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. ɼʣʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ɻʆʂ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ 

ʀʉ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ [1-3]. ʕʪʦʪ ʧʨʦʝʢʪ ʯʨʝʟʤʝʨʥʦ ʚʝʣʠʢ, ʧʦʵʪʦʤʫ 

ʠʟʣʦʞʝʥʠʝ ʙʫʜʝʤ ʚʝʩʪʠ ʧʨʝʜʝʣʴʥʦ ʢʨʘʪʢʦ. 
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ ʜʣʷ ʧʨʦʝʢʪʘ ʀʉ ɻʆʂ 

 

ʈʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʀʉ ʥʘʯʠʥʘʝʤ ʩ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʳ ʧʘʢʝʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ (ʈʉ) 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɻʆʂ (ʈʠʩ.1). ɼʘʣʝʝ, ʩʦʛʣʘʩʥʦ [2], ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʝʨʦʚ ï ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʩʦʛʣʘʩʥʦ 

ʠʩʧʦʣʥʷʝʤʦʡ ʨʦʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʘʛʨʘʤʤʫ UseCase [1]. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʧʨʝʮʝʜʝʥʪʦʚ ʜʣʷ ʧʘʢʝʪʘ ʧʨʝʜʩʝʜʘʪʝʣʷ ʆɸʆ 

ɻʆʂ. ʂʘʞʜʳʡ ʧʨʝʮʝʜʝʥʪ ʠʤʝʝʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ (Description) ʮʝʣʝʡ 

ʨʘʟʨʘʙʦʪʯʠʢʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʳʭ ʮʝʣʝʡ ʩʦʛʣʘʩʥʦ [2] ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʘʛʨʘʤʤʫ ʢʦʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʭ 

ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʝʮʝʜʝʥʪʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʣʝʟʥʘ ʚ ʜʚʫʭ ʦʪʥʦʰʝʥʠʷʭ: 

1) ʚ ʙʨʘʫʟʝʨʝ VisualUML ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʣʘʩʩʳ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʭ 

ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ; 

2) ʩʦʦʙʱʝʥʠʷ (message) ʩʦʟʜʘʶʪ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘʤ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʘʢʪʝʨʘʤ ʀʉ. 
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ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʧʨʝʮʝʜʝʥʪʦʚ ʜʣʷ ʈʉ ʧʨʝʜʩʝʜʘʪʝʣʷ ʆɸʆ ɻʆʂ 

 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʠ. ʂʘʢ ʚʠʜʠʤ, ʘʢʪʝʨ ʇʨʝʜʩʝʜʘʪʝʣʴ 

ʆɸʆ ʩʪʘʣ ʦʙʲʝʢʪʦʤ ʢʣʘʩʩʘ ʋʧʨʘʚʣʇʝʨʩʦʥʘʣ, ʘʢʪʝʨ ɻʣ_ʠʥʞʝʥʝʨ ʩʪʘʣ ʦʙʲʝʢʪʦʤ 

ʪʦʛʦ ʞʝ ʢʣʘʩʩʘ, ʘ ʚʦʪ ʘʢʪʝʨʳ ɿʘʢʘʟʯʠʢ ʠ ʇʦʩʪʘʚʱʠʢ ʧʨʝʦʙʨʘʟʦʚʘʥʳ 

ʚ ʦʜʥʦʠʤʝʥʥʳʝ ʢʣʘʩʩʳ. 

ʈʠʩʫʥʦʢ 3. ɼʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʦʚ UML 

 

ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʜʠʘʛʨʘʤʤʳ ʧʨʝʮʝʜʝʥʪʦʚ ʠ ʢʦʦʧʝʨʘʮʠʠ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʜʣʷ ʚʩʝʭ ʧʘʢʝʪʦʚ ʥʘ ʨʠʩ.1. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʧʦʩʪʨʦʝʥʠʠ ʀʉ ʚ̫ʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ [1-3]. ʇʨʠʤʝʥʷʷ ʪʝʭʥʦʣʦʛʠʶ drag-and-drop, 

ʧʝʨʝʪʘʩʢʠʚʘʝʤ ʠʟ ʙʨʘʫʟʝʨʘ VisualUML ʥʘ ʨʘʙʦʯʠʡ ʩʪʦʣ ClassDiagram ʦʙʲʝʢʪʳ, 

ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ.3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ 

ʥʝʩʚʷʟʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʣʘʩʩʦʚ ʩ ʦʪʯʘʩʪʠ ʟʘʧʦʣʥʝʥʥʳʤʠ ʧʦʣʷʤʠ ʦʧʝʨʘʮʠʡ 

ʠ ʧʫʩʪʳʤʠ ʧʦʣʷʤʠ ʘʪʨʠʙʫʪʦʚ. ɼʣʷ ʠʭ ʟʘʧʦʣʥʝʥʠʷ ʥʫʞʥʳ ʘʢʪʠʚʥʳʝ 
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ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʪʘʢ ʢʘʢ ʘʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ ʦʧʨʝʜʝʣʷʶʪ ʜʘʥʥʳʝ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʦʣʷʭ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ [3]. ʇʦʩʣʝ ʠʤʝʥʦʚʘʥʠʷ ʘʪʨʠʙʫʪʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʪʠʧʳ ʜʘʥʥʳʭ ʠ ʠʭ ʜʣʠʥʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ-ʩʫʱʥʦʩʪʠ 

ʟʘʜʘʶʪ ʢʣʶʯʝʚʳʝ ʘʪʨʠʙʫʪʳ ʮʝʣʦʛʦ ʪʠʧʘ (ʩʯʝʪʯʠʢʠ ʟʘʧʠʩʝʡ). ɼʘʣʝʝ ʩʚʷʟʳʚʘʶʪ 

ʢʣʘʩʩʳ ʘʩʩʦʮʠʘʮʠʷʤʠ, ʟʘʜʘʶʱʠʤʠ ʣʦʛʠʢʫ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠ ʦʧʨʝʜʝʣʷʶʪ 

ʢʨʘʪʥʦʩʪʠ ʦʪʥʦʰʝʥʠʡ. ʇʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4 (ʧʦʣʷ ʦʧʝʨʘʮʠʡ ʩʢʨʳʪʳ). ɺʩʝ ʢʣʘʩʩʳ ʜʣʷ ʟʘʧʫʩʢʘ 

ʢʦʜʦʛʝʥʝʨʘʪʦʨʘ SQL ʦʙʲʷʚʣʝʥʳ ʢʘʢ ʪʘʙʣʠʯʥʳʝ. ʉase-ʩʨʝʜʩʪʚʦ VisualUML 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʘʭ MySQL, Oracle, Sybase ʠ ʜʨʫʛʠʭ. 

ɺʳʙʝʨʝʤ Microsoft SQL Server, ʥʘʩʪʨʦʠʤ ʦʧʮʠʠ ʢʦʜʦʛʝʥʝʨʘʪʦʨʘ ʠ ʟʘʧʫʩʪʠʤ 

ʢʦʤʘʥʜʫ Generate Code. ʅʘ ʩʝʨʚʝʨʝ ʧʦʣʫʯʠʤ ʩʭʝʤʫ ʜʘʥʥʳʭ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʫʶ 

ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʘ ʨʠʩ. 4 ʩ ʧʫʩʪʳʤʠ ʪʘʙʣʠʮʘʤʠ. ɼʣʷ ʦʪʣʘʜʢʠ 

ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʥʳʭ ʪʘʙʣʠʮ ʥʫʞʥʦ ʠʭ ʟʘʧʦʣʥʠʪʴ ʥʘ ʩʝʨʚʝʨʝ ʥʝʩʢʦʣʴʢʠʤʠ 

ʟʘʧʠʩʷʤʠ. ɿʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʜʘʥʥʳʤʠ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʝʥʪʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʤʘʥʜ Open Table Ÿ Return all rows 

[4]. ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ.5 ʧʨʠʚʝʜʝʥʘ ʟʘʧʦʣʥʝʥʥʘʷ ʥʘ ʩʝʨʚʝʨʝ ʪʘʙʣʠʮʘ 

ñɼʦʛʦʚʦʨò. 

 

ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ VisualUML ï ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ɻʆʂ 
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ʈʠʩʫʥʦʢ 5. ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ 

 

ʈʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ ʢʣʠʝʥʪʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʨʘʟʚʝʨʥʫʪʦʡ 

ʥʘ ʩʝʨʚʝʨʝ, ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʧʨʠʤʝʥʠʪʴ ʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʠʣʦʞʝʥʠʝ Delphi, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʝʡ NeatBeans ʠʣʠ PowerBuilder. 

 

ʈʠʩʫʥʦʢ 6. ʌʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ñʐʘʭʪʳò 

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫʧʦʤʷʥʫʪʝr ʩʨʝʜʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ ʩʪʫʜʝʥʪʘʤ. ʇʨʦʱʝ 

ʚʳʛʨʫʟʠʪʴ ɹɼ ʠʟ ʩʝʨʚʝʨʘ ʚ ʥʘʩʪʦʣʴʥʫʶ ʉʋɹɼ Microsoft Access 

ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʸ ʤʘʩʪʝʨʦʤ ʠʣʠ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ïɻ ʪʦ ʜʦʩʪʫʧʥʦ ʠ ʩʪʫʜʝʥʪʘʤ 

ʥʝʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ.6 ʧʦʢʘʟʘʥʘ ʬʦʨʤʘ, 

ʩʦʟʜʘʥʥʘʷ ʤʘʩʪʝʨʦʤ Access. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

VisualUML ʤʦʞʥʦ ʧʫʪʝʤ ʛʝʥʝʨʘʮʠʠ SQL-ʩʢʨʠʧʪʘ ʚʳʛʨʫʟʠʪʴ ʥʘʧʨʷʤʫʶ ʚ ʉʋɹɼ 

Access. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʟʜʘʥʥʦʡ ʀʉ ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʝʸ 

ʥʝʜʦʩʪʘʪʢʠ ʠʣʠ ʧʦʞʝʣʘʪʴ ʨʘʩʰʠʨʠʪʴ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʨʘʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

VisualUML ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʞʠʤ Reverse Engineer, ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʡʩʪʚʫʶʱʫʶ 


