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ɺʚʝʜʝʥʠʝ 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʶʥʠʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ warcraft 3 ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʠʛʨʘ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʨʘʙʦʪʘ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ, ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʥʘʧʨʷʤʫʶ ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʛʨʦʚʦʤʫ ʧʨʦʮʝʩʩʫ warcraft 3.  

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʠʤʝʝʪ ʩʪʨʦʛʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʣʠʰʴ 

ʩʣʫʞʠʪ ʧʨʠʤʝʨʦʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ . 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʜʝʢʦʤʧʦʟʠʮʠʠ ʮʝʣʠ ʠ ʷʚʣʷʶʪʩʷ ʵʪʘʧʘʤʠ ʝʝ 

ʜʦʩʪʠʞʝʥʠʷ:  

ɿʘʜʘʯʘ 1: ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʘ 2: ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʘ 3: ʩʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ  ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ. 

ɿʘʜʘʯʘ 4: ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ:  

- ʧʦʜʟʘʜʘʯʘ 4.1. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (ʜʠʘʛʥʦʩʪʠʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ); 

- ʧʦʜʟʘʜʘʯʘ 4.2. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

 - ʧʦʜʟʘʜʘʯʘ 4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ (ʢʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʣʘʩʩʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 3d-

ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ, ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ).  
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ʕʪʠ ʟʘʜʘʯʠ ʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʪʘʧʳ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʡ ʘʥʘʣʠʟʘ (ɸʉʂ-ʘʥʘʣʠʟ), 

ʢʦʪʦʨʳʡ ʠ ʧʦʵʪʦʤʫ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ.  

ɸʉʂ-ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʬ. ɽ.ɺ. ʃʫʮʝʥʢʦ ʚ 2002 ʛʦʜʫ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʟʘʜʘʯ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ. ɸʉʂ-ʘʥʘʣʠʟ ʜʦʚʝʜʝʥ 

ʜʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʠʤʝʝʪ ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ï ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʢʦʛʥʠʪʠʚʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

çʕʡʜʦʩ-ʍ++è (ʩʠʩʪʝʤʘ çʕʡʜʦʩè) [1]. 

ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʚʦ ʤʥʦʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ 

(http://lc.kubagro.ru/aidos/index.htm); 

- ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʦʪʢʨʳʪʦʤ ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ 

(http://lc.kubagro.ru/aidos/_Aidos-X.htm), ʧʨʠʯʝʤ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʭʦʜʥʳʤʠ 

ʪʝʢʩʪʘʤʠ (http://lc.kubagro.ru/__AIDOS-X.txt); 

- ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪ.ʝ. ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʝʩʪʴ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 1987 ʛʦʜʘ) 

(http://lc.kubagro.ru/aidos/aidos02/PR-4.htm); 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʚʳʷʚʣʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ ʬʦʨʤʝ ʩʠʣʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʥʝʧʦʣʥʳʭ 

ʟʘʰʫʤʣʝʥʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ (ʥʝʣʠʥʝʡʥʳʭ) ʜʘʥʥʳʭ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʠ ʥʝ ʯʠʩʣʦʚʦʡ ʧʨʠʨʦʜʳ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʰʢʘʣ (ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ) ʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʪ.ʝ. ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʘʥʥʳʤ, 

ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʝʩʪʴ); 

- ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ (ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ 

ʠʥʩʪʘʣʣʷʮʠʝʡ) ʠ ʦʙʣʘʯʥʳʭ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʭ 31 ʠ 153, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

(http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf); 

http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AIDOS-X.txt
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
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- ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʫʣʴʪʠʷʟʳʯʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʬʝʡʩʘ ʥʘ 44 ʷʟʳʢʘʭ. 

ʗʟʳʢʦʚʳʝ ʙʘʟʳ ʚʭʦʜʷʪ ʚ ʠʥʩʪʘʣʣʷʮʠʶ ʠ ʤʦʛʫʪ ʧʦʧʦʣʥʷʪʴʩʷ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; 

- ʧʦʜʜʝʨʞʠʚʘʝʪ on-line ʩʨʝʜʫ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ (http://aidos.byethost5.com/map5.php); 

- ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʧʝʨʘʮʠʠ 

ʩʠʥʪʝʟʘ ʤʦʜʝʣʝʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ (GPU), ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʢʦʨʝʥʠʝ 

ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ, ʯʪʦ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʙʦʣʴʰʠʭ ʟʥʘʥʠʡ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʟʥʘʥʠʡ ʟʘʜʘʯ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʛʝʥʝʨʠʨʫʷ 

ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʚʳʭʦʜʥʳʭ 

ʬʦʨʤ (ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʘʷ ʛʨʘʬʠʢʘ), ʫ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʥʝʪ ʥʠʢʘʢʠʭ 

ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʠʤʝʨʳ ʬʦʨʤ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʨʘʙʦʪʝ: 

http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf); 

- ʭʦʨʦʰʦ ʠʤʠʪʠʨʫʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ: ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ, ʧʦʥʷʪʥʳʝ ʵʢʩʧʝʨʪʘʤ ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɺʩʝʤ ʵʪʠʤ ʠ ʦʙʫʩʣʦʚʣʝʥ ʚʳʙʦʨ ɸʉʂ-ʘʥʘʣʠʟʘ ʠ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ (ʨʠʩʫʥʦʢ 1). 

http://aidos.byethost5.com/map5.php
http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf


 

 

5 

ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪɹ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥr ʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩ-ʍ++è

ʂʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʘ̫ ʩʪʨʫʢʪʫʨʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

(ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥr ʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩ-ʍ++è ɻʪʘʧ ɸʉʂ-ʘʥʘʣʠʟʘ)

ʌʦʨʤʘʣʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

Class_Sc, Gr_ClSc

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ Opis_Sc, Gr_OpSc

ʆʧʠʩʘʪʝʣɹʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ

Inp_data, Inp_data.xls

ʀʩʭʦʜʥr ʝ ʜʘʥʥr ʝ

ʆʙʫʯʘʁ ʘɦ̫ ʚr ʙʦʨʢʘ,

ʚɻʝʥʪʦʣʦʛʠʯʝʩʢʘ̫

ʙʘʟʘ ʜʘʥʥr ʭ
Obi_zag

ɿʘʛʦʣʦʚʢʠ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

Obi_Kcl

ʂʦʜr  ʢʣʘʩʩʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ
Obi_Krg

ʂʦʜr  ʧʨʠʟʥʘʢʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

ʉʨʝʜʩʪʚʘ ʢʦʜʠʨʦʚʘʥʠ̫

ʠʩʭʦʜʥr ʭ ʜʘʥʥr ʭ

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠ̫ ʤʦʜʝʣʝʡ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ

ʤʦʜʝʣʠ

ʉʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥr ʝ

ʤʦʜʝʣʠ (ʤʦʜʝʣʠ ʟʥʘʥʠʡ)

(ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘ̫

ʪʠʧʠʟʘʮʠ̫)

Abs

ʄʘʪʨʠʮʘ ʘʙʩʦʣʁ ʪʥr ʭ ʯʘʩʪʦʪ

(ʤʘʪʨʠʮʘ ʩʦʧʨ̫ʞʝʥʥʦʩʪʠ,

ʢʦʨʨʝʣ̫ʮʠʦʥʥʘ̫ ʤʘʪʨʠʮʘ)

Prc2

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʦʙ̡ʝʢʪʦʚ ʢʣʘʩʩʦʚ

Prc1

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʦʚ

INF3
ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ

ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ

ʪʝʦʨʝʪʠʯʝʩʢʠ

ʦʞʠʜʘʝʤr ʤʠ

ʯʘʩʪʦʪʘʤʠ

INF2
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF5
ROI-return on

investment

INF6
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

INF1
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF4
ROI-return on

investment

INF6
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

ɺr ʙʦʨ

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ

ʤʦʜʝʣʠ

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠ̫

ʩʠʩʪʝʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠ̫

ʈʝh ʝʥʠʝ

ʟʘʜʘʯ ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠ̫

(ʧʦʜʜʝʨʞʢʠ ʧʨʠʥ̫ʪʠ̫ ʨʝh ʝʥʠʡ)

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠ̫

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ

ʠʩʩʣʝʜʦʚʘʥʠ̫ ʝʝ ʤʦʜʝʣʠ

ʈʠʩʫʥʦʢ 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ  

ʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè 

 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʯʠʩʣʝʥʥʦʤ ʧʨʠʤʝʨʝ. 
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ɿʘʜʘʯʘ 1: ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ  
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʵʪʘʧʝ ʢʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʦʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʤʳ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ ʨʝʰʘʝʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʤʦʜʝʣʠʨʫʝʤʳʡ 

ʦʙʲʝʢʪ (ʧʨʠʯʠʥ), ʘ ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ 

(ʧʦʩʣʝʜʩʪʚʠʡ). 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʝ ʤʦʜʝʣʠ 

(ʉʂ-ʤʦʜʝʣʠ) ʦʪʨʘʞʘʶʪ ʣʠʰʴ ʩʘʤ ʬʘʢʪ ʥʘʣʠʯʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʭ ʜʝʡʩʪʚʠʷ. ʅʦ ʦʥʠ ʥʝ ʦʪʨʘʞʘʶʪ 

ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʉʂ-ʤʦʜʝʣʝʡ ï ʵʪʦ ʢʦʤʧʝʪʝʥʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ 

ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʠ ʪʦ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʘʤʠ, ʠ ʪʦ, ʯʪʦ 

ʢʘʟʘʣʦʩʴ ʙʳ ʷʚʣʷʝʪʩʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʢʠʭ ʛʣʫʙʠʥʥʳʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʭ ʤʳ ʥʝ ʚʠʜʠʤ ʠ ʥʠʢʦʠʤ 

ʦʙʨʘʟʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʦʪʨʘʞʘʝʤ ʚ ʤʦʜʝʣʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ ʚʳʙʝʨʝʤ 

ʬʨʘʢʮʠʶ ʠ ʪʠʧ ʶʥʠʪʘ (ʪʘʙʣʠʮʘ 1), ʘ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ï ʝʛʦ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. (ʪʘʙʣʠʮʘ 2): 

 

ʊʘʙʣʠʮʘ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ 
ʂʦʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ʌʈɸʂʎʀʗ-ɸʣʴʷʥʩ 

2 ʌʈɸʂʎʀʗ-ʅʝʞʠʪʴ 

3 ʌʈɸʂʎʀʗ-ʅʦʯʥʳʝ ʵʣʴʬʳ 

4 ʌʈɸʂʎʀʗ-ʆʨʜʘ 

5 ʊʀʇ-ɺʦʟʜʫʰʥʳʝ 

6 ʊʀʇ-ʅʘʟʝʤʥʳʝ 
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ʊʘʙʣʠʮʘ 2 - ʆʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ 

ʂʦʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 ɿɼʆʈʆɺʔɽ 

2 ʊʀʇ ʈɽɻɽʅɽʈɸʎʀʀ 

3 ʉʂʆʈʆʉʊʔ ʈɽɻɽʅɽʈɸʎʀʀ 

4 ɿʆʃʆʊʆ 

5 ɼɽʈɽɺʆ 

6 ʇʀʑɸ 

7 ʊʈɽʅʀʈʋɽʊʉʗ ɺ 

8 ɺʈɽʄʗ ʇʆʉʊʈʆʁʂʀ 

9 ʉʈɽɼ. ɸʊɸʂɸ 

10 ʊʀʇ ɸʊɸʂʀ 

11 ʊʀʇ ɿɸʑʀʊʓ 

12 ʉʂʆʈʆʉʊʔ 

13 ɻɽʈʆʁ 

 

 

ɿʘʜʘʯʘ 2: ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ  
ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ (ʪʘʙʣʠʮʘ 3) ʧʦʣʫʯʝʥʳ ʠʟ 

ʦʬʠʮʠʘʣʴʥʦʡ ʨʫʩʩʢʦʡ ʚʝʨʩʠʠ ʩʘʡʪʘ blizzard, ʧʦʩʚʷʱʝʥʥʦʛʦ warcraft 3 - 

http://wow.blizzwiki.ru. 

  

ʊʘʙʣʠʮʘ 3 ï ʌʨʘʛʤʝʥʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

˹͍͙͔͊͊ͤ͘ ̅ͪ͊͟ͼ͙Ύ ͙́ͨ ˭͍͒ͦͪͦΈ͔ 
͙́ͨ 

͔͎͔͔ͪͤͪ͊ͼ͙͙ 
˿ͦͪͦͫͭ͟Έ 
͔͎͔͔ͪͤͪ͊ͼ͙͙ 

˾͙͊͋ͦͭͤ͟ ˢ͡ΈΎͤͫ ˹͔͊ͣͤ͘·͔ 220 ˤ͔͎ͫ͒͊ 0,25 

˽͔ͻ͙͔ͦͭͤͼ ˢ͡ΈΎͤͫ ˹͔͊ͣͤ͘·͔ 420 ˤ͔͎ͫ͒͊ 0,25 

˾·ͼ͊ͪΈ ˢ͡ΈΎͤͫ ˹͔͊ͣͤ͘·͔ 835 ˤ͔͎ͫ͒͊ 0,25 

˿͔ͭͪͦ͟͡ ˢ͡ΈΎͤͫ ˹͔͊ͣͤ͘·͔ 505 ˤ͔͎ͫ͒͊ 0,25 

 

(ʌʘʡʣ ʩ ʧʦʣʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʧʫʪʠ: 

ñAidos-X\AID_DATA \Inp_data\Inp_data.xls ò) 

ɿʘʪʝʤ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 2, ʟʘʧʫʩʪʠʤ ʨʝʞʠʤ 

2.3.2.2 ʩʠʩʪʝʤʳ çʕʡʜʦʩè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ (API) ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʘ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ.  

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʘʜʘʥʳ ʘʜʘʧʪʠʚʥʳʝ ʠʥʪʝʨʚʘʣʳ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʜʠʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʠʡ. ʀ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ, ʠ ʚ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣʘʭ ʟʘʜʘʥʦ 3 

ʯʠʩʣʦʚʳʭ ʠʥʪʝʨʚʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷ. 

http://wow.blizzwiki.ru/
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ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ Help ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʚ ʢʦʪʦʨʦʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʙʣʠʮʳ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ. 

ɿʜʝʩʴ ʞʝ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʪʘʙʣʠʮʝ 3 ʩʚʦʡʩʪʚʘ ʶʥʠʪʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʯʠʩʣʦʚʳʤʠ, ʪʘʢ ʠ ʪʝʢʩʪʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 2. ʕʢʨʘʥʥʳʝ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API) 2.3.2.2  

ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʩ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ ʪʘʙʣʠʯʥʦʛʦ ʪʠʧʘ
1
 

 
ʈʠʩʫʥʦʢ 3. ʕʢʨʘʥʥʳʝ ʬʦʨʤʘ HELP ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API) 2.3.2.2 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʨʝʞʠʤʘ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʰʢʘʣr ʩ ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʜʘʮʠʡ (ʢʣʘʩʩʦʚ) 6 (ʪʘʙʣʠʮʘ 4) ʠ 13 

ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʩ ʩʫʤʤʘʨʥʳʤ ʯʠʩʣʦʤ ʛʨʘʜʘʮʠʡ 139. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘʜʘʮʠʡ (ʪʘʙʣʠʮʳ 4 ʠ 5) 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʪʘʙʣʠʮʘ 3) ʙʳʣʠ ʟʘʢʦʜʠʨʦʚʘʥʳ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʘ 

ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ (ʪʘʙʣʠʮʘ 6): 

 

ʊʘʙʣʠʮʘ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ  

(ʊʠʧ ʠ ʬʨʘʢʮʠʷ ʶʥʠʪʘ) 
KOD_CLS NAME_CLS 

1 ̅˾ˢ˴̇ˮ̒-ˢ͡ΈΎͤͫ 

2 ̅˾ˢ˴̇ˮ̒-˹͔͙͗ͭΈ 

3 ̅˾ˢ˴̇ˮ̒-˹ͦ;ͤ·͔ Ή͡Έͺ· 

4 ̅˾ˢ˴̇ˮ̒-˻ͪ͒͊ 

5 ́ˮ-˽ˤͦ͒ͯ͘΄ͤ·͔ 

6 ́ˮ-˽˹͔͊ͣͤ͘·͔ 

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 

(ʈʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʟʥʘʢʠ ʶʥʠʪʘ) 
KOD_ATR NAME_ATR 

1 ˭˨˻˾˻ˤ̎˩-1/12-{120.0000000, 243.3333333} 

2 ˭˨˻˾˻ˤ̎˩-2/12-{243.3333333, 366.6666667} 

3 ˭˨˻˾˻ˤ̎˩-3/12-{366.6666667, 490.0000000} 

                                         

1 ɺʩʝ ʨʠʩʫʥʢʠ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʰʪʘʙʘ 

ʧʨʦʩʤʦʪʨʘ ʚʧʦʣʥʝ ʯʠʪʘʙʝʣʴʥʳ 
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4 ˭˨˻˾˻ˤ̎˩-4/12-{490.0000000, 613.3333333} 

5 ˭˨˻˾˻ˤ̎˩-5/12-{613.3333333, 736.6666667} 

6 ˭˨˻˾˻ˤ̎˩-6/12-{736.6666667, 860.0000000} 

7 ˭˨˻˾˻ˤ̎˩-7/12-{860.0000000, 983.3333333} 

8 ˭˨˻˾˻ˤ̎˩-8/12-{983.3333333, 1106.6666667} 

9 ˭˨˻˾˻ˤ̎-˩9/12-{1106.6666667, 1230.0000000} 

10 ˭˨˻˾˻ˤ̎˩-10/12-{1230.0000000, 1353.3333333} 

11 ˭˨˻˾˻ˤ̎˩-11/12-{1353.3333333, 1476.6666667} 

12 ˭˨˻˾˻ˤ̎˩-12/12-{1476.6666667, 1600.0000000} 

13 ́ˮ˽ ˾˩˥˩˹˩˾ˢ̇ˮˮ-ˤ͔͎ͫ͒͊ 

14 ́ˮ˽ ˾˩˥˩˹˩˾ˢ̇ˮˮ-˹͊ ͨͪͦ͟͡Ύ͚ͭͦ ͔͔ͣ͘͡ 

15 ́ˮ˽ ˾˩˥˩˹˩˾ˢ̇ˮˮ-˹͔ͭ 

16 ́ˮ˽ ˾˩˥˩˹˩˾ˢ̇ˮˮ-˹ͦ;ΈΌ 

17 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-1/12-{0.2500000, 0.2958333} 

18 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-2/12-{0.2958333, 0.3416667} 

19 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-3/12-{0.3416667, 0.3875000} 

20 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-4/12-{0.3875000, 0.4333333} 

21 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-5/12-{0.4333333, 0.4791667} 

22 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-6/12-{0.4791667, 0.5250000} 

23 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-7/12-{0.5250000, 0.5708333} 

24 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-8/12-{0.5708333, 0.6166667} 

25 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-9/12-{0.6166667, 0.6625000} 

26 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-10/12-{0.6625000, 0.7083333} 

27 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-11/12-{0.7083333, 0.7541667} 

28 ˿˴˻˾˻˿́̎ ˾˩˥˩˹˩˾ˢ̇ˮˮ-12/12-{0.7541667, 0.8000000} 

29 ˭˻˶˻́˻-1/12-{60.0000000, 90.4166667} 

30 ˭˻˶˻́˻-2/12-{90.4166667, 120.8333333} 

31 ˭˻˶˻́˻-3/12-{120.8333333, 151.2500000} 

32 ˭˻˶˻́˻-4/12-{151.2500000, 181.6666667} 

33 ˭˻˶˻́˻-5/12-{181.6666667, 212.0833333} 

34 ˭˻˶˻́˻-6/12-{212.0833333, 242.5000000} 

35 ˭˻˶˻́˻-7/12-{242.5000000, 272.9166667} 

36 ˭˻˶˻́˻-8/12-{272.9166667, 303.3333333} 

37 ˭˻˶˻́˻-9/12-{303.3333333, 333.7500000} 

38 ˭˻˶˻́˻-10/12-{333.7500000, 364.1666667} 

39 ˭˻˶˻́˻-11/12-{364.1666667, 394.5833333} 

40 ˭˻˶˻́˻-12/12-{394.5833333, 425.0000000} 

41 ˨˩˾˩ˤ˻-1/12-{10.0000000, 19.1666667} 

42 ˨˩˾˩ˤ˻-2/12-{19.1666667, 28.3333333} 

43 ˨˩˾˩ˤ˻-3/12-{28.3333333, 37.5000000} 

44 ˨˩˾˩ˤ˻-4/12-{37.5000000, 46.6666667} 

45 ˨˩˾˩ˤ˻-5/12-{46.6666667, 55.8333333} 

46 ˨˩˾˩ˤ˻-6/12-{55.8333333, 65.0000000} 

47 ˨˩˾˩ˤ˻-7/12-{65.0000000, 74.1666667} 

48 ˨˩˾˩ˤ˻-8/12-{74.1666667, 83.3333333} 

49 ˨˩˾˩ˤ˻-9/12-{83.3333333, 92.5000000} 

50 ˨˩˾˩ˤ˻-10/12-{92.5000000, 101.6666667} 

51 ˨˩˾˩ˤ˻-11/12-{101.6666667, 110.8333333} 

52 ˨˩˾˩ˤ˻-12/12-{110.8333333, 120.0000000} 

53 ˽ˮ̋-s1/12-{1.0000000, 1.5000000} 

54 ˽ˮ̋-s2/12-{1.5000000, 2.0000000} 

55 ˽ˮ̋-s3/12-{2.0000000, 2.5000000} 

56 ˽ˮ̋-s4/12-{2.5000000, 3.0000000} 

57 ˽ˮ̋-s5/12-{3.0000000, 3.5000000} 

58 ˽ˮ̋-s6/12-{3.5000000, 4.0000000} 

59 ˽ˮ̋-s7/12-{4.0000000, 4.5000000} 

60 ˽ˮ̋-s8/12-{4.5000000, 5.0000000} 

61 ˽ˮ̋-s9/12-{5.0000000, 5.5000000} 

62 ˽ˮ̋-s10/12-{5.5000000, 6.0000000} 

63 ˽ˮ̋-s11/12-{6.0000000, 6.5000000} 

64 ˽ˮ̋-s12/12-{6.5000000, 7.0000000} 

65 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˢͭ͊ͪ͡Έ ͙͋ͯͪ 

66 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˢͭ͊ͪ͡Έ ͔͚ͦͪͦ͟͡ 

67 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˢͭ͊ͪ͡Έ ͔͚ͫͭ͊ͪ΄͙ͤ 

68 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˢͭ͊ͪ͡Έ ͭΈͣ· 

69 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˣ͊΄ͤΎ ͎͙ͪͺ͍ͦͤͦ 

70 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˣ͚ͦͤΎ 

71 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˥͔ͤ͒͊͘ ͻ͙͔ͣͪ 
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72 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˨ͦͣ ˤ͔͚ͦ͗͒ 

73 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˨͔͍ͪͦ ͍͔͍ͭͪͦ 

74 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˨͔͍ͪͦ ͍͚ͦͤ· 

75 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˨͔͍ͪͦ ͙͙͗ͤ͘ 

76 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˨͔͍ͪͦ ͙ͣͯ͒ͪͦͫͭ 

77 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-ˬ͔͍͔͙ͪͭͤͤ͟ 

78 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˭͍͔͙͔ͪͤͼ 

79 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˴͊͊ͪͣ͘· 

80 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˴͙͊͒͋͡΅͔ 

81 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˴ͦͫͭΎ͚ͤͦ ͍͊ͦ͒͘ 

82 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˸͔͊ͫͭͪͫ͊͟Ύ 

83 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˹͔ͪͦͨͦ͟͡Έ 

84 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˻͙͔͋ͭ͡Έ ͒ͯͻ͍ͦ 

85 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˾͊ͭͯ΄͊ 

86 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-˿͔ͨ͟͡ 

87 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-͔́ͦͭͣ ͙͍ͣͤͦͭ͊ͪ͊ 

88 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-̆ͪ͊ͣ ͙͙ͫͭͤ· 

89 ́˾˩˹ˮ˾̂˩́˿̒ ˤ-̆ͪ͊ͣ ͨͪͦ͟͡Ύͭ·ͻ 

90 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-1/12-{13.0000000, 17.3333333} 

91 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-2/12-{17.3333333, 21.6666667} 

92 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-3/12-{21.6666667, 26.0000000} 

93 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-4/12-{26.0000000, 30.3333333} 

94 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-5/12-{30.3333333, 34.6666667} 

95 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-6/12-{34.6666667, 39.0000000} 

96 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-7/12-{39.0000000, 43.3333333} 

97 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-8/12-{43.3333333, 47.6666667} 

98 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-9/12-{47.6666667, 52.0000000} 

99 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-10/12-{52.0000000, 56.3333333} 

100 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-11/12-{56.3333333, 60.6666667} 

101 ˤ˾˩˸̒ ˽˻˿́˾˻˯˴ˮ-12/12-{60.6666667, 65.0000000} 

102 ˿˾˩˨Φ ˢ́ˢ˴ˢ-1/12-{5.0000000, 13.2500000} 

103 ˿˾˩˨Φ ˢ́ˢ˴ˢ-2/12-{13.2500000, 21.5000000} 

104 ˿˾˩˨Φ ˢ́ˢ˴ˢ-3/12-{21.5000000, 29.7500000} 

105 ˿˾˩˨Φ ˢ́ˢ˴ˢ-4/12-{29.7500000, 38.0000000} 

106 ˿˾˩˨Φ ˢ́ˢ˴ˢ-5/12-{38.0000000, 46.2500000} 

107 ˿˾˩˨Φ ˢ́ˢ˴ˢ-6/12-{46.2500000, 54.5000000} 

108 ˿˾˩˨Φ ˢ́ˢ˴ˢ-7/12-{54.5000000, 62.7500000} 

109 ˿˾˩˨Φ ˢ́ˢ˴ˢ-8/12-{62.7500000, 71.0000000} 

110 ˿˾˩˨Φ ˢ́ˢ˴ˢ-9/12-{71.0000000, 79.2500000} 

111 ˿˾˩˨Φ ˢ́ˢ˴ˢ-10/12-{79.2500000, 87.5000000} 

112 ˿˾˩˨Φ ˢ́ˢ˴ˢ-11/12-{87.5000000, 95.7500000} 

113 ˿˾˩˨Φ ˢ́ˢ˴ˢ-12/12-{95.7500000, 104.0000000} 

114 ́ˮ˽ ˢ́ˢ˴ˮ-˥͔͚ͪͦ 

115 ́ˮ˽ ˢ́ˢ˴ˮ-˨͊͡Έ͙͚ͤ ͚͋ͦ 

116 ́ˮ˽ ˢ́ˢ˴ˮ-˸͎͙͊;͔ͫ͊͟Ύ 

117 ́ˮ˽ ˢ́ˢ˴ˮ-˹͔ͭ 

118 ́ˮ˽ ˢ́ˢ˴ˮ-˻͋·;ͤ͊Ύ 

119 ́ˮ˽ ˢ́ˢ˴ˮ-˻ͫ͊͒ͤ͊Ύ 

120 ́ˮ˽ ˭ˢ̋ˮ́̍-ˣ͔͘ ͊͘΅͙ͭ· 

121 ́ˮ˽ ˭ˢ̋ˮ́̍-˥͔͚ͪͦ 

122 ́ˮ˽ ˭ˢ̋ˮ́̍-˶͔͎͊͟Ύ 

123 ́ˮ˽ ˭ˢ̋ˮ́̍-˿͔ͪ͒ͤΎΎ 

124 ́ˮ˽ ˭ˢ̋ˮ́̍-́Ύ͔͗͊͡Ύ 

125 ́ˮ˽ ˭ˢ̋ˮ́̍-͔͔̂ͪͨͤͤ͊͟͡Ύ 

126 ˿˴˻˾˻˿́̎-1/12-{190.0000000, 207.5000000} 

127 ˿˴˻˾˻˿́̎-2/12-{207.5000000, 225.0000000} 

128 ˿˴˻˾˻˿́̎-3/12-{225.0000000, 242.5000000} 

129 ˿˴˻˾˻˿́̎-4/12-{242.5000000, 260.0000000} 

130 ˿˴˻˾˻˿́̎-5/12-{260.0000000, 277.5000000} 

131 ˿˴˻˾˻˿́̎-6/12-{277.5000000, 295.0000000} 

132 ˿˴˻˾˻˿́̎-7/12-{295.0000000, 312.5000000} 

133 ˿˴˻˾˻˿́̎-8/12-{312.5000000, 330.0000000} 

134 ˿˴˻˾˻˿́̎-9/12-{330.0000000, 347.5000000} 

135 ˿˴˻˾˻˿́̎-10/12-{347.5000000, 365.0000000} 

136 ˿˴˻˾˻˿́̎-11/12-{365.0000000, 382.5000000} 

137 ˿˴˻˾˻˿ ́̎-12/12-{382.5000000, 400.0000000} 

138 ˥˩˾˻˯-˨  ͊

139 ˥˩˾˻˯-˹͔ͭ 
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ʊʘʙʣʠʮʘ 4 ï ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ 

 
NAME_OBJ N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16 

˾͙͊͋ͦͭͤ͟ 1 6 1 13 17 29 
 

53 85 90 102 118 123 126 139 

˽͔ͻ͙͔ͦͭͤͼ 1 6 3 13 17 31 
 

54 79 91 102 118 124 130 139 

˾·ͼ͊ͪΈ 1 6 6 13 17 35 46 58 79 96 105 118 124 135 139 

˿͔ͭͪͦ͟͡ 1 6 4 13 17 33 43 56 79 92 103 115 123 130 139 

˻͙͚ͪͯ͒ͤ·͚ ͪ͊ͫ;͔ͭ 1 6 2 13 17 32 
 

56 82 94 108 119 124 130 139 

ˤ͔͔ͪͭͦͭ͡ 1 5 1 15 
 

29 43 53 82 90 103 115 124 137 139 

˥͙ͪͺͦͤ 1 5 6 13 17 36 47 58 69 97 107 116 122 133 139 

͔͙͔̇ͭ͡͡Έ 1 6 2 13 17 31 41 54 88 93 102 116 120 130 139 

ˤͦ͡΄͔͙͋ͤͼ͊ 1 6 2 13 17 32 42 54 88 93 102 116 120 130 139 

˿͊ͣͦͻͦ͒ͤ͊Ύ ͙ͣͦͪͭͪ͊ 1 6 5 15 
 

33 46 56 82 99 107 119 125 127 139 

ˤ͔͒Έͣ͊͟ 1 6 4 13 28 34 
 

56 88 93 103 116 123 132 139 

͔̒ͫͭͪ͋ 1 5 4 13 17 33 
 

56 69 93 103 115 122 135 139 

˽͙͊͊͒ͤ͡ 1 6 5 13 17 40 50 60 66 99 104 114 121 130 138 

ˤ͔ͪͻ͍ͦͤ·͚ ͎ͣ͊ 1 6 3 13 17 40 50 60 66 99 104 114 121 133 138 

˥ͦͪͤ·͚ ͦͪͦ͟͡Έ 1 6 5 13 17 40 50 60 66 99 105 114 121 130 138 

͔͚̉͊ͪͦ͒ ͍͙ͪͦ͟ 1 6 4 13 17 40 50 60 66 99 104 114 121 132 138 

˾͊͋ 4 6 2 13 17 29 
 

53 72 90 102 118 123 126 139 

ˣ͎͚ͯ͊ 4 6 5 13 17 33 
 

56 79 93 103 118 124 130 139 

ˤͦ͡;͙͚ ͍͙ͫ͊͒ͤ͟ 4 6 4 13 17 32 44 56 78 93 104 118 124 135 139 

˸͙ͤ ͍ͦͭ͊ͪ 4 6 10 13 17 36 48 60 87 97 105 118 124 130 139 

˻ͻ͙ͦͭͤ͟ ͊͘ ͎͍͙ͦͦ͊ͣ͡ 4 6 2 13 17 31 42 54 79 92 104 115 122 130 139 

˴͊ͭ͊ͨͯ͡Έͭ͊ 4 6 3 15 
 

34 45 58 79 96 111 119 124 127 139 

ˤ͙͍͔ͪͤ͊ 4 5 4 13 17 35 44 58 78 95 106 115 122 133 139 

˹͔ͭͦͨ·ͪΈ 4 5 2 13 17 32 44 54 78 93 103 119 122 133 139 

́ͪͦ͡͡Έ-ͤ͊͘ͻ͊ͪΈ 4 6 2 13 17 31 42 54 84 93 102 115 120 130 139 

̊͊ͣ͊ͤ 4 6 2 13 17 31 42 54 84 93 102 115 120 130 139 

˿͙͔ͯ͗ͭ͡͡Έ ͔͍ͨͪ͒ͦ͟ 4 6 4 13 17 33 43 54 84 95 102 115 120 130 139 

˸͔͊ͫͭͪ ͙ͤ͊͟͟͡ 4 6 5 13 17 40 50 60 65 99 104 114 121 133 138 

˥͍ͦͦͪΎ΅͙͚ ͫ ͒ͯͻ͙͊ͣ 4 6 4 13 17 40 50 60 65 99 104 114 121 133 138 

ˤͦ͗͒Έ ͙͍͍ͣͤͦͭ͊ͪͦ 4 6 5 13 17 40 50 60 65 99 105 114 121 130 138 

˶͍͔ͦͼ ͒ͯͻ͍ͦ 4 6 3 13 17 40 50 60 65 99 104 114 121 133 138 

˽ͦͫͯ͡΄͙ͤ͟ 2 6 1 14 17 29 
 

53 83 90 102 118 123 127 139 

ˤͯͪ͒͊͊͟͡ 2 6 2 14 17 30 
 

54 86 91 102 118 124 130 139 

˸Ύ͙ͫͤ͟ 2 6 9 14 17 34 47 58 70 97 105 118 124 130 139 

˸͎͙ͦ͡Έ΅͙͟ 2 6 4 14 17 34 44 56 80 93 104 115 123 130 139 

˥͎ͦͪͯ͡ΈΎ 2 5 3 14 17 33 43 54 86 95 103 115 120 135 139 

͍́ͪͯͨͦͦ͊͘͟ 2 6 3 15 
 

34 45 58 70 97 111 119 124 127 139 

˻͙͙͍͋ͫ͒͊ͤͦ͊Ύ ͫͭ͊ͭͯΎ 2 6 4 15 
 

33 43 56 70 97 102 115 124 130 139 

˹͔ͪͦͣ͊ͤͭ͟ 2 6 2 14 17 31 42 54 89 92 102 115 120 130 139 

ˣ͊ͤ΄͊ 2 6 2 14 17 32 43 54 89 93 102 115 120 130 139 

͔́ͤΈ 2 6 1 14 17 
  

53 77 90 
 

117 120 135 139 

˶͔͒Ύ͚ͤͦ ͔͚ͣ͘ 2 5 10 14 17 39 52 64 81 101 113 115 122 130 139 

˾·ͼ͊ͪΈ ͔͙ͫͣͪͭ 2 6 5 14 17 40 50 60 68 99 105 114 121 133 138 

˽͍͔͙͔ͦͭ͡͡Έ ͯ͗͊ͫ͊ 2 6 4 14 17 40 50 60 68 99 105 114 121 130 138 

˴ͦͪͦ͡Έ ͔͍ͣͪͭ·ͻ 2 6 3 14 17 40 50 60 68 99 104 114 121 130 138 

˽͍͔͙͔ͦͭ͡͡Έ ͎͙ͣͦ͡ 2 6 5 14 17 40 50 60 68 99 105 114 121 130 138 

˿͍͔ͭ͡Ύ;ͦ͟ 3 6 1 16 17 29 
 

53 75 90 102 118 123 130 139 

˶ͯ;͙ͤͼ͊ 3 6 2 16 17 31 41 54 74 91 103 115 123 130 139 

˻ͻ͙ͦͭͤͼ͊ 3 6 4 16 17 33 42 56 74 93 103 115 120 135 139 

ˣ͙͊ͫͭ͊͡͡ 3 6 2 15 
 

33 46 56 74 98 106 119 124 127 139 

˨͙ͪ͊͒͊ 3 6 3 16 17 31 46 56 76 93 103 115 120 135 139 

˨͙ͪͯ͒-͔͍͔ͣ͒͒Έ 3 6 3 16 17 34 48 58 76 95 104 118 124 130 139 

˥ͦͪͤ·͚ ͍͔͙͊ͤ͟͡ 3 6 12 16 17 40 50 64 76 97 105 119 123 130 139 

˥͙͎͙ͨͨͦͪͺ 3 5 4 16 17 32 42 54 73 93 107 118 120 137 139 

˨͙ͪͯ͒-͍ͦͪͦͤ 3 6 2 16 17 31 42 54 73 92 102 115 120 130 139 

˶͔͚ͫͤͦ ͒ͪ͊ͦͤ͟;͙͟ 3 5 3 16 17 32 42 54 73 92 103 115 122 135 139 

͙͔̆ͣͪ͊ 3 5 8 16 17 37 47 60 71 101 110 119 122 129 139 

˿ͣͦͭͪΎ΅͊Ύ ͍ ͤͦ;Έ 3 6 4 13 17 40 50 60 67 99 105 114 121 133 138 

͙͔̆ͪ͊ͤͭ͡Έ ͪͦ΅͙ 3 6 4 13 17 40 50 60 67 99 104 114 121 133 138 

ˬ͙ͪͼ͊ ͯͤ͡· 3 6 4 13 17 40 50 60 67 99 104 114 121 133 138 

˻ͻ͙ͦͭͤ͟ ͤ͊ ͔͍͒ͣͦͤͦ 3 6 4 13 17 40 50 60 67 99 106 114 121 133 138 
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ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ (ʪʘʙʣʠʮʘ 6), ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʪ.ʝ. ʪʘʙʣʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

(ʪʘʙʣʠʮʘ 3), ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ 

ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ ʠ ʛʨʘʜʘʮʠʡ (ʪʘʙʣʠʮʳ 4 ʠ 5).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ɸʉʂ-ʘʥʘʣʠʟʘ: ʪ.ʝ. ʜʣʷ ʩʠʥʪʝʟʘ ʠ 

ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ. 

 

ɿʘʜʘʯʘ 3: ʩʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ  
ʠ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʟ ʥʠʭ 
ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ (ʉʂ-ʤʦʜʝʣʝʡ) ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʞʠʤʝ 3.5 ʩʠʩʪʝʤʳ 

çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 4). ʉʘʤʠ ʵʪʠ ʤʦʜʝʣʠ ʦʧʠʩʘʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ [1-8]. 
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ʈʠʩʫʥʦʢ 4. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʨʝʞʠʤʘ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ  

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʝ 4 ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʦʢʥʘ ʟʘʜʘʥʘ ʦʧʮʠʷ: çʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʪʴ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʦʨ (GPU)è. 

ʀʟ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʯʪʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ 

ʤʦʜʝʣʝʡ ʟʘʥʷʣ 11 ʩʝʢʫʥʜ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʩʠʥʪʝʟʝ ʠ ʚʝʨʠʬʠʢʘʮʠʠ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ (GPU) ʚʠʜʝʦʢʘʨʪʳ. ʅʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʮʝʩʩʦʨʝ (CPU) ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʟʘʥʠʤʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʚʨʝʤʷ (ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʜʘʞʝ ʪʳʩʷʯʠ ʨʘʟ ʜʦʣʴʰʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʛʨʘʬʠʯʝʩʢʠʝ 

ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʘʭ ʚʠʜʝʦʢʘʨʪʳ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ 

ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ. ɺ 

ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʩʯʝʪ 10 

ʚrʭʦʜʥʳʭ ʬʦʨʤ, ʥʘ ʯʪʦ ʫʭʦʜʠʪ ʙʦʣʝʝ 99% ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʝʥʠʷ. 

ʌʨʘʛʤʝʥʪʳ ʩʘʤʠʭ ʩʦʟʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ (ʉʂ-ʤʦʜʝʣʠ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5, 6, 7: 

 
ʈʠʩʫʥʦʢ 5. ʄʘʪʨʠʮʘ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ (ʬʨʘʛʤʝʥʪ) 

 

http://yandex.ru/search/?text=Неграфические%20вычисления%20на%20графических%20процессорах%20видеокарт&lr=35&clid=2327119-18&win=360
http://yandex.ru/search/?text=Неграфические%20вычисления%20на%20графических%20процессорах%20видеокарт&lr=35&clid=2327119-18&win=360
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ʈʠʩʫʥʦʢ 6. ʄʘʪʨʠʮʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʝʡ INF1 (ʬʨʘʛʤʝʥʪ) 

 

 
ʈʠʩʫʥʦʢ 7. ʄʦʜʝʣʴ INF4 (ʬʨʘʛʤʝʥʪ) 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʉʂ-ʤʦʜʝʣʷʭ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʦʜʥʦʡ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʥʠʭ ʦ ʪʦʤ, ʢʘʢʠʤʠ ʙʫʜʫʪ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʚʦ ʚʨʝʤʷ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʵʪʦʤʫ ʥʝ ʠʛʨʘʝʪ ʥʠʢʘʢʦʡ ʨʦʣʠ ʚ ʢʘʢʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʨʷʶʪʩʷ 

ʪʝ ʠʣʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʪʦ ʠ ʝʩʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʚ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʝ  çʕʡʜʦʩè, ʦʪʣʠʯʘʶʱʝʝ ʠʭ ʦʪ 

ʜʨʫʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ɺʝʨʠʬʠʢʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʦ 

ʦʙʦʙʱʝʥʥʳʤ ʦʙʨʘʟʘʤ ʢʣʘʩʩʦʚ ʠ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʠʥʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ F-ʤʝʨʝ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ, ʘ ʪʘʢʞʝ ʧʦ ʢʨʠʪʝʨʠʷʤ 

L1- L2-ʤʝʨʘʤ ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ, ʩʤʷʛʯʘʶʱʠʝ ʠ ʧʨʝʦʜʦʣʝʚʘʶʱʠʝ 

ʥʝʜʦʩʪʘʪʢʠ F-ʤʝʨʳ [3]. ɺ ʨʝʞʠʤʝ 3.4 ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʠʟʫʯʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʘʞʜʦʡ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʤʝʨʘʤʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʨʠʩʫʥʦʢ 8). 
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ʈʠʩʫʥʦʢ 8. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʧʦ F-

ʢʨʠʪʝʨʠʶ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ ʠ L1- ʠ L2-ʢʨʠʪʝʨʠʷʤ ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ [3] 

 

ʀʟ ʨʠʩʫʥʢʘ 8 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ 

ʧʦ F-ʢʨʠʪʝʨʠʶ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ  ʷʚʣʷʝʪʩʷ ʉʂ-ʤʦʜʝʣʴ 

INF5 ʩ ʠʥʪʝʛʨʘʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ çʈʝʟʦʥʘʥʩ ʟʥʘʥʠʡè (F=0,899 ʧʨʠ 

ʤʘʢʩʠʤʫʤʝ 1,000), ʯʪʦ ʥʝʧʣʦʭʦ, ʘ ʧʦ ʢʨʠʪʝʨʠʶ L1 ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ [3] 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʉʂ-ʤʦʜʝʣʴ INF4, ʥʦ ʩ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʢʨʠʪʝʨʠʝʤ çʉʫʤʤʘ ʟʥʘʥʠʡè (L1=0,956 ʧʨʠ ʤʘʢʩʠʤʫʤʝ 1,000), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʠ ʘʜʝʢʚʘʪʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʉʂ-

ʤʦʜʝʣʠ ʩʠʣʴʥʦʡ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʶʥʠʪʦʚ ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ 

ʪʠʧʘʤ ʠ ʬʨʘʢʮʠʷʤ. 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʠʚʝʜʝʥʦ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ ʠ 

ʣʦʞʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʪʚ ʩʚʦʡʩʪʚ ʚ ʉʂ-ʤʦʜʝʣʠ INF4 ʧʦ ʜʘʥʥʳʤ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ: 
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ʈʠʩʫʥʦʢ 9. ʏʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ  

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʨʘʟʥʦʩʪʠ ʚ ʉʂ-ʤʦʜʝʣʠ Inf4 

 

ʈʠʩʫʥʦʢ 9 ʩʦʜʝʨʞʠʪ ʠʟʦʙʨʘʞʝʥʠʷ ʜʚʫʭ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, 

ʧʦʭʦʞʠʭ ʥʘ ʥʦʨʤʘʣʴʥʳʝ, ʩʜʚʠʥʫʪʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʬʘʟʝ. 

ʃʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʙʦʣʴʰʝʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʚʢʣʶʯʘʝʪ ʠʩʪʠʥʥʦ-

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʣʦʞʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʘ ʧʨʘʚʦʝ, ʤʝʥʴʰʝʝ ʧʦ 

ʘʤʧʣʠʪʫʜʝ, ʚʢʣʶʯʘʝʪ ʣʦʞʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʠʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʰʝʥʠʷ.  

ʉʜʚʠʛ ʵʪʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʜʨʫʛʠʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʝ ʟʘʜʘʯʠ.  

ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʠʥʥʳʭ 

ʨʝʰʝʥʠʡ ʚʩʝʛʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ, 

ʧʨʠʯʝʤ ʧʨʠ ʫʨʦʚʥʷʭ ʨʘʟʣʠʯʠʷ ʙʦʣʴʰʝ ʧʨʠʤʝʨʥʦ 12% ʣʦʞʥʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɺʠʜʥʦ ʪʘʢʞʝ, ʯʪʦ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʢʘʨʪʠʥʘ ʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʠ ʚʢʣʶʯʘʝʪ 3 ʜʠʘʧʘʟʦʥʘ ʫʨʦʚʥʝʡ ʩʭʦʜʩʪʚʘ  

1) ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʦʪ 0% ʜʦ ʧʨʠʤʝʨʥʦ 20% ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ 

ʨʝʰʝʥʠʡ ʙʦʣʴʰʝ ʯʠʩʣʘ ʠʩʪʠʥʥʳʭ;  

2) ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʦʪ 20% ʜʦ ʧʨʠʤʝʨʥʦ 42% ʝʩʪʴ ʠ ʠʩʪʠʥʥʳʝ ʠ 

ʣʦʞʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʯʠʩʣʦ ʠʩʪʠʥʥʳʭ ʙʦʣʴʰʝ ʯʠʩʣʘ 

ʣʦʞʥʳʭ ʠ ʠʭ ʜʦʣʷ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ;  

3) ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 42% ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʠʩʪʠʥʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʠʚʝʜʝʥ Help ʧʦ ʨʝʞʠʤʫ 3.4, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʳ 

ʤʝʨʳ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè: 
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ʈʠʩʫʥʦʢ 10. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʧʦ 

F-ʢʨʠʪʝʨʠʶ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ ʠ L1- ʠ L2-ʢʨʠʪʝʨʠʷʤ ʧʨʦʬ.ɽ.ɺ.ʃʫʮʝʥʢʦ [3] 

 

ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ ʠ ʧʨʠʩʚʦʝʥʠʝ ʝʡ ʩʪʘʪʫʩʘ 

ʪʝʢʫʱʝʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʚ 

ʩʠʩʪʝʤʝ çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 1), ʧʨʠʩʚʦʠʤ ʉʂ-ʤʦʜʝʣʠ INF4 ʩʪʘʪʫʩ ʪʝʢʫʱʝʡ 

ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦ ʟʘʧʫʩʪʠʤ ʨʝʞʠʤ 5.6 ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ 

ʢɻʨʘʥʥʦʡ ʬʦʨʤʝ (ʨʠʩʫʥʦʢ 11): 
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ʈʠʩʫʥʦʢ 11. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʧʨʠʜʘʥʠʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ  

ʧʦ L2-ʢʨʠʪʝʨʠʶ ʉʂ-ʤʦʜʝʣʠ Inf4 ʩʪʘʪʫʩʘ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ 
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ɿʘʜʘʯʘ 4: ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʥʘʠʙʦʣʝʝ 
ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ 

 

ʇʦʜʟʘʜʘʯʘ 4.1. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (ʜʠʘʛʥʦʩʪʠʢʘ, 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ, 
ʠʜʝʥʪʠʬʠʢʘʮʠʷ) 

 

ʈʝʰʠʤ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʘ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʨʘʢʮʠʠ ʠ ʪʠʧʫ ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʉʂ-ʤʦʜʝʣʠ INF4 ʥʘ ʉPU. ɼʣʷ ʵʪʦʛʦ ʟʘʧʫʩʪʠʤ ʨʝʞʠʤ 4.1.2 

(ʨʠʩʫʥʦʢ 12). 
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ʈʠʩʫʥʦʢ 12. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ  

ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ 

 

ʀʟ ʨʠʩʫʥʢʘ 11 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʥʷʣʦ 1 ʩʝʢʫʥʜʫ. 

ʆʪʤʝʪʠʤ, ʯʪʦ 99,999% ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʟʘʥʷʣʦ ʥʝ ʩʘʤʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʉPU, ʘ ʩʦʟʜʘʥʠʝ 10 ʚʳʭʦʜʥʳʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʕʪʠ ʬʦʨʤʳ ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʦʙʦʙʱʝʥʠʷʭ: 

ʇʨʠʚʝʜʝʤ ʜʚʝ ʠʟ ʵʪʠʭ 10 ʬʦʨʤ: 4.1.3.1 ʠ 4.1.3.2 (ʨʠʩʫʥʦʢ 13).  
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ʈʠʩʫʥʦʢ 13. ɺʳʭʦʜʥʳʝ ʬʦʨʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʠ ʬʨʘʢʮʠʷʤ ʥʘ ʦʩʥʦʚʝ ʠʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
 

ʉʠʤʚʦʣ çÕè ʩʪʦʠʪ ʧʨʦʪʠʚ ʪʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʥʘ ʦʧʳʪʝ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʫ. ʀʟ ʨʠʩʫʥʢʘ 13 ʚʠʜʥʦ, 

ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤʠ, ʝʩʪʝʩʪʚʝʥʥʦ 

ʧʨʠ ʫʯʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʠʩʫʥʢʘ 9 ʦ ʪʦʤ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʦʛʥʦʟʳ ʚ 

ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʤʝʶʪ ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 20%, ʪ.ʝ. ʧʦ ʩʫʪʠ ʧʨʦʛʥʦʟʳ ʩ 

ʙʦʣʝʝ ʥʠʟʢʠ ʫʨʦʚʥʝʤ ʩʭʦʜʩʪʚʘ ʥʘʜʦ ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʦʚʘʪʴ. 
 

ʇʦʜʟʘʜʘʯʘ 4.2. ʇʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
(SWOT-ʘʥʘʣʠʟ) 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʢʣʘʩʩʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʣʠʯʥʳʤ ʙʫʜʫʱʠʤ ʩʦʩʪʦʷʥʠʷʤ. ʇʦ 

ʩʫʪʠ ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ SWOT-ʘʥʘʣʠʟʘ [4].  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʝ, ʨʝʰʘʝʤʦʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, SWOT-ʘʥʘʣʠʟ 

ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ ʶʥʠʪʘ ʥʘ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʨʘʢʮʠʠ ʠ ʪʠʧʫ. 

ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʚ ʨʝʞʠʤʝ 4.4.8 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, 

ʪ.ʝ. ʩʠʩʪʝʤʘ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʘʥʥʦʤʫ 

ʢʣʘʩʩʫ. ʅʘ ʨʠʩʫʥʢʘʭ 14 ʧʨʠʚʝʜʝʥʳ SWOT-ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʩʠʩʪʝʤʫ ʜʝʪʝʨʤʠʥʘʮʠʠ ʬʨʘʢʮʠʠ ʶʥʠʪʘ.  
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ʈʠʩʫʥʦʢ 14. SWOT-ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʶʥʠʪʦʚ ʥʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ 

ʠʣʠ ʬʨʘʢʮʠʠ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ 

ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʘʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʜʠʘʛʨʘʤʤʘʭ, 

ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 14, ʥʦ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʘʙʣʠʯʥʳʭ ʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʝʝ ʦʙʲʝʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʚ ʵʪʠʭ ʬʦʨʤʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʚʝʜʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʚ ʪ.ʯ. ʚʦʦʙʱʝ ʚʩʷ 

ʠʤʝʶʱʘʷ ʚ ʤʦʜʝʣʠ). ʇʦʜʦʙʥʘʷ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʘʟʘʭ 

ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʧʫʪʠ: c:\Aidos-
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X\AID_DATA \A0000003\System\SWOTCls####Inf4.DBF, ʛʜʝ: ç####è ï ʢʦʜ 

ʢʣʘʩʩʘ ʩ ʚʝʜʫʱʠʤʠ ʥʫʣʷʤʠ. ʕʪʠ ʙʘʟʳ ʦʪʢʨʳʚʘʶʪʩʷ ʚ MS Excel. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʩʠʩʪʝʤʘ çʕʡʜʦʩè ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ʚʩʝʛʜʘ, ʪ.ʝ. ʜʘʞʝ ʚ ʩʘʤʳʭ ʨʘʥʥʠʭ DOS-ʚʝʨʩʠʷʭ ʠ ʚ ʨʝʘʣʠʟʘʮʠʷʭ 

ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʥʘ ʜʨʫʛʠʭ ʷʟʳʢʘʭ ʠ ʪʠʧʘʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʅʘʧʨʠʤʝʨ, 

ʧʝʨʚʳʡ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ çʕʡʜʦʩè, ʛʜʝ ʦʙ ʵʪʦʤ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʷʚʥʦʤ 

ʚʠʜʝ, ʜʘʪʠʨʫʝʪʩʷ 1987 ʛʦʜʦʤ, ʘ ʧʝʨʚʳʡ ʧʦʜʦʙʥʳʡ ʨʘʩʯʝʪ ʦʪʥʦʩʠʪʩʷ ʢ 1981 

ʛʦʜʫ.  
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ʅʦ ʪʦʛʜʘ SWOT-ʜʠʘʛʨʘʤʤʳ ʥʘʟʳʚʘʣʠʩʴ ʧʦʟʠʪʠʚʥʳʤ ʠ ʥʝʛʘʪʠʚʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʨʪʨʝʪʘʤʠ ʢʣʘʩʩʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 15 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ SWOT-

ʜʠʘʛʨʘʤʤ, ʦʪʨʘʞʘʶʱʠʭ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʘ ʢ ʪʠʧʫ 

ʠ ʬʨʘʢʮʠʠ ʥʘ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

 

 

 
ʈʠʩʫʥʦʢ 15. ʇʨʠʤʝʨʳ SWOT-ʜʠʘʛʨʘʤʤ, ʦʪʨʘʞʘʶʱʠʭ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʘ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ ʥʘ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ SWOT-ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʳʤ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʤʝʪʦʜ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʪʦʤʫ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʨʠʪʠʢʝ, ʯʘʩʪʦ ʚʧʦʣʥʝ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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ʩʧʨʘʚʝʜʣʠʚʦʡ, ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʭʦʨʦʰʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ SWOT-ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʝʛʦ 

ʩʣʘʙʳʭ ʩʪʦʨʦʥ (ʥʝʜʦʩʪʘʪʢʦʚ), ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʩʠʣʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʥ̫ʠʷ ʬʘʢʪʦʨʦʚ. ʗʩʥʦ, ʯʪʦ ʵʢʩʧʝʨʪʳ ʵʪʦ ʜʝʣʘʶʪ 

ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ (ʠʥʪʫʠʪʠʚʥʦ), ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʛʦ ʦʧʳʪʘ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʅʦ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʠʤʝʶʪ ʩʚʦʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʯʘʩʪʦ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʠ ʥʝ ʭʦʪʷʪ ʵʪʦ 

ʩʜʝʣʘʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʨʦʚʝʜʝʥʠʷ SWOT-ʘʥʘʣʠʟʘ 

ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʵʢʩʧʝʨʪʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʧʫʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʵʢʩʧʝʨʪʦʚ, ʪ.ʝ. ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ʇʦʜʦʙʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʜʘʚʥʦ, ʝʡ ʫʞʝ ʙʦʣʝʝ 30 ʣʝʪ, ʥʦ ʢ 

ʩʦʞʘʣʝʥʠʶ ʦʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʠʟʚʝʩʪʥʘ ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ çʕʡʜʦʩè [4, 9, 10].  

 

ʇʦʜʟʘʜʘʯʘ 4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ  
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ 

ɽʩʣʠ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʦʚʝʨʥʘ, ʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʘʤʦʛʦ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪ.ʝ. 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ ʢʦʨʨʝʢʪʥʦ ʦʪʥʦʩʠʪʴ ʢ ʩʘʤʦʤʫ ʦʙʲʝʢʪʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, çʧʝʨʝʥʦʩʠʪʴ ʥʘ ʥʝʛʦè. 

ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʝʩʪʴ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʪʘʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʝʝ ʦʙʲʝʤ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʘʩʩʦʚ 

ʠ ʧʨʠʟʥʘʢʦʚ (ʢʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʜʝʥʜʨʦʛʨʘʤʤʳ), ʘ ʪʘʢʞʝ 

ʥʝʣʦʢʘʣʥɹʳʝ ʥʝʡʨʦʥʳ, ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, 3d-ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. 

 

4.3.1. ʂʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ 
ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ ʢʣʘʩʩʦʚ. ʄʳ ʧʦʣʫʯʘʝʤ 

ʠʭ ʚ ʨʝʞʠʤʘʭ 4.2.2.1 ʠ 4.2.2.2 (ʨʠʩʫʥʦʢ 16). 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 16, ʧʦʢʘʟʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʪʠʧʦʚ ʠ 

ʬʨʘʢʮʠʡ ʶʥʠʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ 

ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ 

ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ 

ʧʫʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ.  

ɺ ʩʠʩʪʝʤʝ çʕʡʣʦʩè ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʤʝʪʨʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 16. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʨʠʚʝʜʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 17.  
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ʈʠʩʫʥʦʢ 16. ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ, ʦʪʨʘʞʘʶʱʘʷ 

ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʢ ʬʨʘʢʮʠʠ ʠ ʪʠʧʫ ʧʦ ʩʠʩʪʝʤʝ 

ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ (ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ) ʠʭ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʶʥʠʪʘ 
 

 
ʈʠʩʫʥʦʢ 17. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ  

ʠ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ 
 

4.3.2. ɸʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʢʣʘʩʩʦʚ 
ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʭʦʜʩʪʚʝ/ʨʘʟʣʠʯʠʠ ʢʣʘʩʩʦʚ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʤʘʪʨʠʮʝ 

ʩʭʦʜʩʪʚʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʬʦʨʤʝ, ʢʦʛʥʠʪʠʚʥʳʭ 

ʜʠʘʛʨʘʤʤ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 16, ʥʦ ʠ ʚ ʬʦʨʤʝ 

ʘʛʣʦʤʝʨʘʪʠʚʥʳʭ ʜʝʥʜʨʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʛʥʠʪʠʚʥʦʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ [5] (ʨʠʩʫʥʦʢ 18): 
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ʈʠʩʫʥʦʢ 18. ɼʝʥʜʨʦʛʨʘʤʤʘ ʢʦʛʥʠʪʠʚʥʦʡ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʢʣʘʩʩʦʚ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʬʨʘʢʮʠʠ ʠ ʪʠʧʫ ʧʦ ʩʠʩʪʝʤʝ 

ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ (ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ) ʠʭ ʟʥʘʯʝʥʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ʀʟ ʨʠʩʫʥʢʦʚ 16 ʠ 18 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʬʨʘʢʮʠʠ ʠ ʪʠʧʫ ʩʭʦʜʥʳ ʧʦ ʜʝʪʝʨʤʠʥʠʨʫʶʱʝʡ ʠʭ 

ʩʠʩʪʝʤʝ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʨʨʝʢʪʥʦ ʩʪʘʚʠʪʴ ʟʘʜʘʯʫ  ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ, ʘ ʜʨʫʛʠʝ ʧʦ 

ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʚʦʡʩʪʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʤʠ, ʪ.ʝ. ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʠ ʮʝʣʴ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʜʦʩʪʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦʡ ʠ ʥʝʜʦʩʪʠʞʠʤʦʡ, ʪ.ʢ. ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʦʜʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʨʫʛʦʛʦ ï ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʚʳʤʠ.  

ʀʟ ʜʝʥʜʨʦʛʨʘʤʤʳ ʢʦʛʥʠʪʠʚʥʦʡ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʢʣʘʩʩʦʚ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 18, ʤʳ ʚʠʜʠʤ ʪʘʢʞʝ, ʯʪʦ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʣʘʩʪʝʨʘ ʧʦ ʩʠʩʪʝʤʝ 

ʟʥʘʯʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʧʦʣʶʩʘʤʠ ʢʦʥʩʪʨʫʢʪʘ. ɺ ʚʝʨʭʥʝʤ ʢʣʘʩʪʝʨʝ ʦʙʲʝʜʠʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ "ʅʘʟʝʤʥʳʝ" ʠ ʬʨʘʢʮʠʷʤ "ɸʣʴʷʥʩ" ʠ "ʆʨʜʘ", ʘ ʚ 

ʥʠʞʥʝʤ ï ʢ ʪʠʧʫ "ɺʦʟʜʫʰʥʳʝ" ʠ ʬʨʘʢʮʠʷʤ "ʅʦʯʥʳʝ ʵʣʴʬʳ" ʠ "ʅʝʞʠʪʴ". 

ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʶʥʠʪʦʚ 

ʚʦʟʜʫʰʥʦʛʦ ʪʠʧʘ ʩʦʜʝʨʞʠʪ ʬʨʘʢʮʠʷ "ʅʦʯʥʳʝ ʵʣʴʬʳ", ʘ ʥʘʟʝʤʥʳʭ - "ʆʨʜʘ". 

ʅʘ ʨʠʩʫʥʢʝ 19 ʤʳ ʚʠʜʠʤ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ: 
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ʈʠʩʫʥʦʢ 19. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 

 

4.3.3. ʂʦʛʥʠʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 
ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʩʭʦʜʩʪʚʦ/ʨʘʟʣʠʯʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦ ʠʭ ʩʤʳʩʣʫ, ʪ.ʝ. ʧʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʬʨʘʢʮʠʠ ʠ ʪʠʧʝ ʶʥʠʪʘ ʩ ʵʪʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʤʳ ʧʦʣʫʯʘʝʤ ʚ 

ʨʝʞʠʤʘʭ 4.3.2.1 ʠ 4.3.2.2 (ʨʠʩʫʥʦʢ 20).  

ʀʟ ʨʠʩʫʥʢʘ 20 ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʫʶʪ ʜʚʘ 

ʢʨʫʧʥʳʭ ʢʣʘʩʪʝʨʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦ ʠʭ ʩʤʳʩʣʫ. ʕʪʠ ʢʣʘʩʪʝʨʳ 

ʦʙʨʘʟʫʶʪ ʧʦʣʶʩʘ ʢʦʥʩʪʨʫʢʪʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 

20, ʧʦʢʘʟʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʪʝʢʩʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʥʝʬʦʨʤʘʣʠʟʫʝʤʳʤ ʧʫʪʝʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ.  
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ʈʠʩʫʥʦʢ 20. ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠ ʢʦʥʩʪʨʫʢʪ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʠʭ ʩʤʳʩʣʫ,  ʪ.ʝ. ʧʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

 

ɼʠʘʛʨʘʤʤʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 20, ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 21. 

 
ʈʠʩʫʥʦʢ 21. ʇʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʳ,  

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 23 
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4.3.4. ɸʛʣʦʤʝʨʘʪʠʚʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ  
ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 

ʅʘ ʨʠʩʫʥʢʝ 22 ʧʨʠʚʝʜʝʥʘ ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʢʦʛʥʠʪʠʚʥʦʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʠ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʪʦʡ ʞʝ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʧʦ 

ʠʭ ʩʤʳʩʣʫ, ʯʪʦ ʠ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 20.  

 
ʈʠʩʫʥʦʢ 22. ɼʝʥʜʨʦʛʨʘʤʤʘ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦ ʠʭ ʩʤʳʩʣʫ,  

ʪ.ʝ. ʧʦ ʩʭʦʜʩʪʚʫ/ʨʘʟʣʠʯʠʶ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ  

ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 
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ʀʟ ʜʝʥʜʨʦʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 22 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʦʙʨʘʟʫʶʪ 2 ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʢʣʘʩʪʝʨʘ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʦʣʶʩʘ 

ʢʦʥʩʪʨʫʢʪʘ (ʧʦʢʘʟʘʥʳ ʩʠʥʠʤʠ ʠ ʢʨʘʩʥʳʤ ʮʚʝʪʘʤʠ).  

ʍʦʨʦʰʦ ʚʠʜʥʘ ʛʨʫʧʧʠʨʦʚʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ 

ʜʝʪʝʨʤʠʥʠʨʫʝʤʳʭ ʠʤʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʷʤ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ. ɿʥʘʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʣʶʩʘʭ ʢʦʥʩʪʨʫʢʪʘ ʬʘʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 22) 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʧʦʣʶʩʘʭ ʢʦʥʩʪʨʫʢʪʘ 

ʢʣʘʩʩʦʚ (ʨʠʩʫʥʢʠ 16 ʠ 28). 

ʅʘ ʨʠʩʫʥʢʝ 23 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʶʥʠʪʘ: 

 
ʈʠʩʫʥʦʢ 23. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʤʝʞʢʣʘʩʪʝʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ  

ʧʨʠ ʢʦʛʥʠʪʠʚʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ 
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4.3.5. ʅʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʠ ʥʝʣʦʢʘʣʴʥʳʝ  
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʅʘ ʨʠʩʫʥʢʝ 24 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨ ʥʝʣʦʢʘʣʴʥʦʛʦ ʥʝʡʨʦʥʘ, ʘ ʥʘ 

ʨʠʩʫʥʢʝ 25 ʠ ʬʨʘʛʤʝʥʪ ʦʜʥʦʛʦ ʩʣʦʷ ʥʝʣʦʢʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ: 

 
ʈʠʩʫʥʦʢ 24. ʇʨʠʤʝʨ ʥʝʣʦʢʘʣʴʥʦʛʦ ʥʝʡʨʦʥʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʠʣʫ  

ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʘ ʥʘ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ  

 

ʈʠʩʫʥʦʢ 25. ʆʜʠʥ ʩʣʦʡ ʥʝʣʦʢʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʦʪʨʘʞʘʶʱʠʡ  

ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʘ ʥʘ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʩʣʦʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʝʡʨʦʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʘʤ ʠ ʬʨʘʢʮʠʷʤ, ʘ ʨʝʮʝʧʪʦʨʳ ï ʨʘʟʣʠʯʥʳʤ 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʅʝʡʨʦʥʳ 
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ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʩʠʣʳ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʪ.ʝ. 

ʩʣʝʚʘ ʥʘʭʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʠʭ ʬʘʢʪʦʨʘʤʠ, ʘ ʩ ʧʨʘʚʘ ï ʤʝʥʝʝ ʞʝʩʪʢʦ 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ. 

ʄʦʜʝʣʴ ʟʥʘʥʠʡ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʯʝʪʢʠʤ 

ʜʝʢʣʘʨʘʪʠʚʥʳʤ ʛʠʙʨʠʜʥʳʤ ʤʦʜʝʣʷʤ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʚʦʡ [6] ʠ ʬʨʝʡʤʦʚʦʡ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

[11]. ʂʣʘʩʩʳ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʡʨʦʥʘʤ ʠ ʬʨʝʡʤʘʤ, ʘ 

ʧʨʠʟʥʘʢʠ ʨʝʮʝʧʪʦʨʘʤ ʠ ʰʧʘʮʠʷʤ (ʦʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ï ʩʣʦʪʘʤ). ʆʪ 

ʬʨʝʡʤʦʚʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʦʩʪʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ, 

ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʨʘʟʥʳʝ ʬʨʝʡʤʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝ 

ʥʘʙʦʨʦʤ ʩʣʦʪʦʚ ʠ ʰʧʘʮʠʡ, ʘ ʣʠʰʴ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʥʠʭ. ʇʦʵʪʦʤʫ ʚ ʩʠʩʪʝʤʝ 

çʕʡʜʦʩè ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʬʨʝʡʤʦʚ ʩʘʤʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʠʭ ʨʘʟʤʝʨʥʦʩʪʴ. ʆʪ ʥʝʡʨʦʩʝʪʝʚʦʡ 

ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, 

ʯʪʦ [6]: 1) ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʨʝʮʝʧʪʦʨʘʭ ʥʝ ʧʦʜʙʠʨʘʶʪʩʷ 

ʠʪʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʘ ʩʯʠʪʘʶʪʩʷ 

ʧʨʷʤʳʤ ʩʯʝʪʦʤ ʥʘ ʦʩʥʦʚʝ ʭʦʨʦʰʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ (ʵʪʦ ʥʘʧʦʤʠʥʘʝʪ ʙʘʡʝʩʦʚʩʢʠʝ ʩʝʪʠ); 2) 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʤʝʶʪ ʭʦʨʦʰʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ 

ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ; 3) 

ʥʝʡʨʦʩʝʪʴ ʷʚʣʷʝʪʩʷ ʥʝʣʦʢʘʣʴʥʦʡ, ʢʘʢ ʩʝʡʯʘʩ ʛʦʚʦʨʷʪ çʧʦʣʥʦʩʚʷʟʥʦʡè.  

 
 

4.3.6. 3d-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ 
ʅʘ ʨʠʩʫʥʢʝ 26 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ 3d-ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ 

ʢʘʨʪʳ, ʦʪʨʘʞʘʶʱʘʷ ʉʂ-ʤʦʜʝʣʴ Inf4. 3d-ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ 

ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʦʜʥʦʤ ʨʠʩʫʥʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ 

ʠ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʦʪʦʙʨʘʞʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 16 ʠ 20, ʠ 

ʦʜʥʦʛʦ ʩʣʦʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 25. 
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ʈʠʩʫʥʦʢ 26. 3d-ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ ʚ ʉʂ-ʤʦʜʝʣʠ Inf4 

 

4.3.7. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ 
ɺʤʝʩʪʦ ʦʧʠʩʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʛʥʠʪʠʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʧʨʠʚʝʜʝʤ help ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʞʠʤʘ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

(ʨʠʩʫʥʦʢ 27) ʠ ʩʦʰʣʝʤʩʷ ʥʘ ʨʘʙʦʪʫ, ʚ ʢʦʪʦʨʦʡ ʵʪʦ ʦʧʠʩʘʥʦ [7]. 

 
ʈʠʩʫʥʦʢ 27. Help ʨʝʞʠʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʅʘ ʨʠʩʫʥʢʘʭ 28 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʱʠʭ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʟʥʘʯʝʥʠʡ 

(ʪ.ʝ. ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ) ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʦʚ ʥʘ 

ʥʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ. 
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ʈʠʩʫʥʦʢ 28. ʇʨʠʤʝʨʳ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʦʪʨʘʞʘʶʱʠʭ  

ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʘ  

ʥʘ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

 

ʂʦʛʥʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʢʦʪʦʨʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʧʝʨʝʭʦʜʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʫʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʣʘʩʩʘʤ. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʳʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʦʪʨʘʞʝʥʠʷ ʠ ʥʘʛʣʷʜʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙ 

ʧʦʟʥʘʥʠʷ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ: ʧʨʷʤʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʢʣʘʩʩʦʚ ʦʪ ʧʨʠʟʥʘʢʦʚ, 

ʦʙʦʙʱʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʨʝʪʳ ʧʨʠʟʥʘʢʦʚ; ʦʙʨʘʪʥʳʝ, 

ʦʪʨʘʞʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʦʪ ʢʣʘʩʩʦʚ, ʦʙʦʙʱʘʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʨʝʪʳ ʢʣʘʩʩʦʚ; ʧʦʟʠʪʠʚʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʯʝʤʫ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʠʩʪʝʤʘ ʜʝʪʝʨʤʠʥʘʮʠʠ; ʥʝʛʘʪʠʚʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʯʝʤʫ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʠʩʪʝʤʘ ʜʝʪʝʨʤʠʥʘʮʠʠ; ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ 

ʩʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ (ʧʨʠʯʝʤ 

ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʦ ʟʥʘʯʝʥʠʷʭ ʬʫʥʢʮʠʠ) ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʨʝʜʫʢʮʠʠ 

ʠʣʠ ʩʪʝʧʝʥʴʶ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ (ʚ 

ʬʦʨʤʝ ʧʦʣʦʩʳ) ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʚ ʘʨʛʫʤʝʥʪʝ ʦ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ ʠ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʠ ʦʙʦʙʱʝʥʠʝʤ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɽʩʣʠ 

ʦʪʦʙʨʘʟʠʪʴ ʧʦʜʤʘʪʨʠʮʫ ʤʘʪʨʠʮʳ ʟʥʘʥʠʷ, ʦʪʦʙʨʘʞʘʷ ʮʚʝʪʦʤ ʩʠʣʫ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʢʘʞʜʦʡ ʛʨʘʜʘʮʠʠ ʥʝʢʦʪʦʨʦʡ ʦʧʠʩʘʪʝʣʴʥʦʡ ʰʢʘʣʳ ʥʘ 

ʧʝʨʝʭʦʜ ʦʙʲʝʢʪʘ ʚ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʩʩʘʤ ʥʝʢʦʪʦʨʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʰʢʘʣʳ, ʪʦ ʧʦʣʫʯʠʤ ʥʝʨʝʜʫʮʠʨʦʚʘʥʥʫʶ ʢʦʛʥʠʪʠʚʥʫʶ 

ʬʫʥʢʮʠʶ. ʂʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤ ʩʨʝʜʩʪʚʦʤ 

ʠʟʫʯʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʩʠʩʪʝʤʦʡ "ʕʡʜʦʩ". ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʚʠʜ ʬʫʥʢʮʠʡ ʚʣʠʷʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ɸʉʂ-
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ʘʥʘʣʠʟʘ ʥʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ. 

 

4.3.8. ʉʠʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʟʥʘʯʝʥʠʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʠ ʩʠʣʘ ʚʣʠʷʥʠʷ ʩʘʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

ʅʘ ʨʠʩʫʥʢʘʭ 5, 6, 7 ʧʨʠʚʝʜʝʥʳ ʬʨʘʛʤʝʥʪʳ ʥʝʢʦʪʦʨʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʤʦʜʝʣʠʨʫʝʤʫʶ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ.  

ʉʪʨʦʢʠ ʤʘʪʨʠʮ ʤʦʜʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʪ.ʝ. ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʶʥʠʪʦʚ 

(ʛʨʘʜʘʮʠʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ). 

ʂʦʣʦʥʢʠ ʤʘʪʨʠʮ ʤʦʜʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ, 

ʦʪʨʘʞʘʶʱʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ (ʛʨʘʜʘʮʠʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʰʢʘʣ). 

ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʷʯʝʡʢʘʭ ʤʘʪʨʠʮ ʤʦʜʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢ ʠ ʢʦʣʦʥʦʢ, ʦʪʨʘʞʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ (ʟʥʘʢ) ʠ ʩʠʣʫ 

ʚʣʠʷʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ ʶʥʠʪʘ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ.  

ɽʩʣʠ ʢʘʢʦʡ-ʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʶʥʠʪʘ ʩʣʘʙʦ ʚʣʠʷʝʪ ʥʘ ʝʛʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠʣʠ ʬʨʘʮʠʠ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ 

ʤʦʜʝʣʠ ʙʫʜʫʪ ʤʘʣʳʝ ʧʦ ʤʦʜʫʣʶ ʟʥʘʯʝʥʠʷ ʨʘʟʥʳʭ ʟʥʘʢʦʚ, ʝʩʣʠ ʞʝ ʚʣʠʷʥʠʝ 

ʩʠʣʴʥʦʝ ï ʪʦ ʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʙʦʣʴʰʠʝ ʧʦ ʤʦʜʫʣʶ ʨʘʟʥʳʭ ʟʥʘʢʦʚ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʶʥʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ 

ʥʝʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ ʠʣʠ 

ʬʨʘʢʮʠʠ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʷʯʝʡʢʝ ʤʘʪʨʠʮʳ ʤʦʜʝʣʠ 

ʙʫʜʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʞʝ ʧʦʥʠʞʘʝʪ ï ʪʦ ʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

ʀʟ ʵʪʦʛʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʫʶ ʩʠʣʫ ʚʣʠʷʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ ʶʥʠʪʘ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʠʧʫ 

ʠ ʬʨʘʢʮʠʠ (ʪ.ʝ. ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʜʣʷ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ) ʤʦʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʪʝʧʝʥʴʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʚ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ ʤʦʜʝʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʩʚʦʡʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʝʨ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ: ʵʪʦ ʠ ʩʨʝʜʥʝʝ 

ʤʦʜʫʣʝʡ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ, ʠ ʜʠʩʧʝʨʩʠʷ, ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʠ ʜʨʫʛʠʝ. ɺ ɸʉʂ-ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʜʣʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʏʠʩʣʝʥʥʦ ʦʥʦ 

ʨʘʚʥʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʪʦʡ ʞʝ ʬʦʨʤʫʣʝ, ʥʦ ʤʳ 

ʧʨʝʜʧʦʯʠʪʘʝʤ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ çʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝè, ʪ.ʢ. ʦʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʯʠʩʝʣ, ʘ ʟʥʘʯʠʪ ʠ ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ.  

ʉʘʤʘʷ ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ ʚ ʤʘʪʨʠʮʘʭ ʤʦʜʝʣʝʡ ʥʘ ʨʠʩʫʥʢʘʭ 5, 6, 7 

ʩʦʜʝʨʞʠʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʩʪʨʦʢʠ ʤʦʜʝʣʠ 

(ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ), ʢʦʪʦʨʘʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʦʩʪʴ 

ʟʥʘʯʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʨʦʢʝ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʶʥʠʪʘ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ 

ʠ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʨʘʙʦʪʝ. 

ɽʩʣʠ ʨʘʩʩʦʨʪʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʤʦʜʝʣʠ ʧʦ ʵʪʦʡ ʩʘʤʦʡ ʧʨʘʚʦʡ ʢʦʣʦʥʢʝ 

ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ, ʘ ʧʦʪʦʤ ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʥʝʡ 

ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ, ʪʦ ʧʦʣʫʯʠʤ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʇʘʨʝʪʦ-ʢʨʠʚʫʶ, 

ʦʪʨʘʞʘʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʮʝʥʥʦʩʪʠ ʤʦʜʝʣʠ ʦʪ ʯʠʩʣʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʥʝʡ (ʨʠʩʫʥʦʢ 29, ʪʘʙʣʠʮʘ 7). 

ʎʝʥʥʦʩʪʴ ʞʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ (ʚʩʝʡ ʦʧʠʩʘʪʝʣʴʥʦʡ ʰʢʘʣʳ 

ʠʣʠ ʬʘʢʪʦʨʘ), ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʢ 

ʩʨʝʜʥʝʝ ʦʪ ʮʝʥʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ (ʪʘʙʣʠʮʘ 8). 

 
ʈʠʩʫʥʦʢ 29. ʇʘʨʝʪʦ-ʢʨʠʚʘʷ ʟʥʘʯʠʤʦʩʪʠ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ 

 

ʊʘʙʣʠʮʘ 5 ï ʇʘʨʝʪʦ-ʪʘʙʣʠʮʘ ʟʥʘʯʠʤʦʩʪʠ ʛʨʘʜʘʮʠʡ ʦʧʠʩʘʪʝʣʴʥʳʭ ʰʢʘʣ, 

ʪ.ʝ. ʩʠʣʘ ʚʣʠʷʥʠʷ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʶʥʠʪʘ 

ʥʘ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʠʧʫ ʠ ʬʨʘʢʮʠʠ ʚ ʉʂ-ʤʦʜʝʣʠ INF4 
 

ˉ ʂʦʜ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ɿʥʘʯʠʤʦʩʪʴ 

ʧʨʠʟʥʘʢʘ 

ɿʥʘʯʠʤʦʩʪʴ 

ʧʨʠʟʥʘʢʘ 

ʥʘʨʘʩʪʘʶʱʠʤ 

ʠʪʦʛʦʤ  

ɿʥʘʯʠʤʦʩʪʴ 

ʧʨʠʟʥʘʢʘ (%) 

ɿʥʘʯʠʤʦʩʪʴ 

ʧʨʠʟʥʘʢʘ 

ʥʘʨʘʩʪʘʶʱʠʤ 

ʠʪʦʛʦʤ (%) 

1 39 ɿʆʃʆʊʆ-11/12-{364.1666667, 394.5833333} 2,1944728 2,1944728 2,2085054 2,2085054 

2 52 ɼɽʈɽɺʆ-12/12-{110.8333333, 120.0000000} 2,1944728 4,3889456 2,2085054 4,4170107 

3 81 ʊʈɽʅʀʈʋɽʊʉʗ ɺ-ʂʦʩʪʷʥʦʡ ʟʘʚʦʜ 2,1944728 6,5834184 2,2085054 6,6255161 

4 113 ʉʈɽɼ. ɸʊɸʂɸ-12/12-{95.7500000, 104.0000000} 2,1944728 8,7778912 2,2085054 8,8340215 

5 8 ɿɼʆʈʆɺʔɽ-8/12-{983.3333333, 1106.6666667} 2,1777681 10,9556593 2,1916938 11,0257153 

6 37 ɿʆʃʆʊʆ-9/12-{303.3333333, 333.7500000} 2,1777681 13,1334274 2,1916938 13,2174092 

7 71 ʊʈɽʅʀʈʋɽʊʉʗ ɺ-ɻʥʝʟʜʘ ʭʠʤʝʨ 2,1777681 15,3111955 2,1916938 15,4091030 

8 110 ʉʈɽɼ. ɸʊɸʂɸ-9/12-{71.0000000, 79.2500000} 2,1777681 17,4889636 2,1916938 17,6007968 

9 129 ʉʂʆʈʆʉʊʔ-4/12-{242.5000000, 260.0000000} 2,1777681 19,6667317 2,1916938 19,7924907 

10 69 ʊʈɽʅʀʈʋɽʊʉʗ ɺ-ɹʘʰʥʷ ʛʨʠʬʦʥʦʚ 2,1541730 21,8209047 2,1679479 21,9604386 




















