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ʊɽʈʄʀʅɼɽʈ ʄɽʅ ɸʅʓפʊɸʄɸʃɸʈ 

 

ɹʳʣסʘʨʳ - ʤʘʣ ʪʝʨʽʣʝʨʽʥ ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ 

ᴇשʜʝʫ ʘʨץʳʣʳ ʘʣʳʥʘʪʳʥ ʤʘʪʝʨʠʘʣ 

ʉʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳ 

- 

 

ʪʘʙʠסʠ ʙʳʣסʘʨʳ ײץʨʘʤʳ ʤʝʥ ײץʨʳʣʳʤʳʥ 

ʠʤʠʪʘʮʠʷʣʘʡʪʳʥ ʞᴅʥʝ ʦʥʳ ʘʣʤʘʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ ʧʣʘʩʪʠʢʘʣʳץ ᴇʥʽʤ 

ɾʘʩʘʥʜʳ 

ʙʳʣסʘʨʳ 

- ʪʘʙʠסʠ ʙʳʣסʘʨʳסʘ ץײʩʘʩ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ (ʇɺʍ) 

ʥʝʤʝʩʝ ʧʦʣʠʫʨʝʪʘʥʜʳ (ʇʋ) ʰʘʡʳʨʣʘʨʳ ʩʠʷץʪʳ 

ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳץ שʦʩʧʘʩʳ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʤʘʪʝʨʠʘʣ 

ɾʘʩᴇʩʧʽʨʽʤ - ʘʜʘʤʥʳ12 ש ʧʝʥ 18 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʜʘʤʫ ʢʝʟʝשʽ 

ɸʥʪʨʦʧʦʣʦʛʠʷ - ʘʜʘʤʜʳ, ʦʥʳש ʰʳסʫ ʪʝʛʽʥ, ʜʘʤʫʳʥ ʟʝʨʜʝʣʝʫʤʝʥ 

ʘʡʥʘʣʳʩʘʪʳʥ סʳʣʳʤʠ ʧᴅʥʜʝʨʜʽש ʞʠʳʥʪʳסʳ 

ɸʥʪʨʦʧʦʤʝʪʨʠʷ  -  ʘʜʘʤʥʳש ʬʠʟʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽʥ 

ʟʝʨʪʪʝʡʪʽʥ סʳʣʳʤʠ ʙᴇʣʽʤ ʞᴅʥʝ ʜʝʥʝ ʜʘʤʫʳʥ, ʜʝʥʝ 

 ץʩʽʥʫ ʤʝʜʠʮʠʥʘʣʳװʨʘʤʳ ʤʝʥ ʧʽʰʽʥ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʪײץ

ʪʝʢʩʝʨʫʜʝ ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ɹʠʦʤʝʭʘʥʠʢʘ - ʪʽʨʽ ʞʘʥʜʘʨʜʳץ שʦʟסʘʣʳʩʳʥ ʟʝʨʪʪʝʡʪʽʥ סʳʣʳʤ 

ʆʨʪʦʧʝʜʠʷʣʳץ  

ʘʷץ ʢʠʽʤ 

- 

 

ʪʽʨʝʢ-ץʦʟסʘʣʳʩ ʘʧʧʘʨʘʪʳ ʘʫʨʫʣʘʨʳʥʳש ʘʣʜʳʥ ʘʣʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ, ʪʘʙʘʥʥʳש ʜײʨʳʩ ץʘʣʧʳʥ ײʩʪʘʧ ʪײʨʘʪʳʥ, 

ʘʷץץʘ ʪװʩʝʪʽʥ  ʘʨʪʳץ ʩʘʣʤʘץʪʳ ʞʝשʽʣʜʝʪʝʪʽש, ʞװʨʫ ʞᴅʥʝ 

ʪײʨʫ ʢʝʟʽʥʜʝ ʦʥʳש ʦשʪʘʡʣʳ ʞʘסʜʘʡʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʘʨʥʘʡʳ ᴅʟʽʨʣʝʥʛʝʥ ʘʷץ ʢʠʽʤ 

ʓסשʘʡʣʳ ʘʷץ  

ʢʠʽʤ 

- 

 

ʪʘʙʘʥʥʳש ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʳʪץʫʣʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʪʘʙʘʥ ʘʫʨʫʣʘʨʳʥʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʝʤʜʝʫ ʤʘץʩʘʪʳʥʜʘ 

ʪʽʛʽʣʝʜʽ 

ʆʨʪʦʧʝʜʠʷʣʳץ 

 ץʣʪʘʨʘײ

- 

 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʘʫʨʫ ʪװʨʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʘʙʘʥ ʘʫʨʫʣʘʨʳʥʘʥ ʟʘʨʜʘʧ ʰʝʛʝʪʽʥ 

ʘʜʘʤʜʘʨ װʰʽʥ ʘʨʥʘʡʳ ʜʘʡʳʥʜʘʣʘʪʳʥ ײʣʪʘʨʘץ 

ʂʦʤʧʦʟʠʪʪʽ 

ʤʘʪʝʨʠʘʣ 

- 

 

ʝʢʽ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ, 

ʞʘʩʘʥʜʳ ʪװʨʜʝ ʞʘʩʘʣסʘʥ ʙʽʨʪʝʢʪʽ ʝʤʝʩ  ʤʘʪʝʨʠʘʣ. 

ʅʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨ 

 -ʙײʣ ʘʜʘʤ ʤʠʳʥʜʘסʳ ʥʝʡʨʦʥʜʘʨʜʳץ שʘʣʘʡ ʞײʤʳʩ 

ʽʩʪʝʡʪʽʥʽʥʝ ץײʩʘʡʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴ. 

ɸʢʩʝʣʝʨʘʮʠʷ - ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʜʝʥʝʩʽʥʽש ʜʘʤʫʳʥʳש ʫʘץʳʪʪʘʥ ʙײʨʳʥ, 

ʪʝʟ ץʘʨץʳʥʤʝʥ װʜʝʧ ʞװʨʫʽ; ʙʘʣʘʣʘʨʤʝʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʞʳʥʳʩʪʳש ʞʝʪʽʣʫʽʥʽש ᴇʩʫʽ ʤʝʥ 

ʜʘʤʫʳʥʳש ʢװʨʪ ʞʳʣʜʘʤʜʘʥʫʳ. 
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ɹɽʃɻɯʃɽʈ ɾᴄʅɽ פʓʉפɸʈʊʋʃɸʈ 

 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ - ʈפ

ɸפ - ɸʢʮʠʦʥʝʨʣʽʢ ץʦסʘʤ 

ɾʐʉ - ɾʘʫʘʧʢʝʨʰʽʣʽʛʽ ʰʝʢʪʝʫʣʽ ʩʝʨʽʢʪʝʩʪʽʢ 

ʄʝʤʉʊ - ʄʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪ 

 ʤʳʩʳײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ - ɿɾנ

ʕʉ- - ʕʣʝʢʪʨʦʥʜʳ ʩʢʘʥʝʨ 

ʊʄɼ - ʊᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪʪʝʨ ʜʦʩʪʘʩʪʳסʳ 

ɾɹ  - ɾʘʩʘʥʜʳ ʙʳʣסʘʨʳ 

ʉɹ - ʉʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ 

Aɿɹ - ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʣʘʥʢʽ 

 ʳשʘʣʳʧʪʳ ʪʘʨʘʣʫ ʟʘפ - ʊɿפ

 ʰʘʨʪʪʳ ʞʘʟʙʘʩʳ שʘʣʳʧʪʳפ - ʐɾפ

ɸɾɾ - ɸʚʪʦʤʘʪʪʳ ʞʦʙʘʣʘʫ ʞװʡʝʩʽ 

ʊײ - ʊʘʙʘʥ ײʟʳʥʜʳסʳ 

ʐʽʝ - ɯʰʢʽ ʰʦסʳʨ ʝʥʽ 

ʐʩʝ - ʉʳʨʪץʳ ʰʦסʳʨ ʝʥʽ 

ᴆʝ - ᴆʢʰʝ ʝʥʽ 

ů - ʆʨʪʘʰʘ ʢʚʘʜʨʘʪʪʳץ ʘʫʳʪץʫʣʘʨʳ 

M - ʆʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʘʫʳʪץʫʣʘʨ 

V - ɺʘʨʠʘʮʠʘʣʳץ ʢʦʵʬʬʠʮʝʥʪ 

m - ʅʝʛʽʟʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʦʨʪʘʰʘ ץʘʪʝʣʽʛʽ 

P - ʅᴅʪʠʞʝʣʝʨʜʽש ʜᴅʣʜʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
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ʂɯʈɯʉʇɽ 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʪʘץʳʨʳʙʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ.ɸʜʘʤʟʘʪʪʳש ʙװʢʽʣ ᴇʤʽʨʽ ʙʦʡʳʥʘ 

ʜʝʥʝ ʩʘʣʤʘסʳʥ ʢᴇʪʝʨʽʧ ʢʝʣʛʝʥ ʘʷץʪʘʨʜʳש ʘʥʪʨʦʧʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʵʪʥʠʢʘʣʳץ ʞᴅʥʝ ʞʳʥʳʩ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ. 

ʌʫʥʢʮʠʦʥʘʣʜʳ ʞᴅʥʝ ʳסשʘʡʣʳ ʘʷץ ʪʽʨʝʛʽ װʰʽʥ ʤʘשʳʟʜʳ ʘʥʳץʪʘʫʰʳ ʦʥʳש ʪʘʙʘʥ 

ʧʽʰʽʥʽʥʝ ץʘʥʰʘʣʳץʪʳ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ʉʪʘʪʠʩʪʠʢʘ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʳʣ ʩʘʡʳʥ ʦץʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ ʥʘʰʘʨʣʘʧ ʢʝʣʝʜʽ [1]. 

ɼʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ ʤʝʥ ʥʳסʘʡʪʫ ʤᴅʩʝʣʝʩʽʥ ʪʝʢ ץʘʥʘ ʤʝʜʠʮʠʥʘʥʳש ʢᴇʤʝʛʽʤʝʥ 

ʰʝʰʫ ʤװʤʢʽʥ ʝʤʝʩ, ʩʳʨʪץʳ ʦʨʪʘ ʤʝʥ ᴇʤʽʨ ʩʘʣʪʳ ʜʘ ʤʘשʳʟʜʳ. ɹײʣ ʨʝʪʪʝ ᴇʤʽʨ 

ʩʘʣʪʳ - ʙײʣ ʟʠʷʥʜʳ ᴅʜʝʪʪʝʨʜʽש ʙʦʣʫʳ ʥʝʤʝʩʝ ʙʦʣʤʘʫʳ סʘʥʘ ʝʤʝʩ, ᴇʤʽʨ ʩʘʣʪʳ 

ᴅʣʝʫʤʝʪʪʽʢ ʩʘʥʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ, ʤᴅʜʝʥʠʝʪ, ʙʽʣʽʤ, ʤʝʜʠʮʠʥʘ 

ʜʝשʛʝʡʽʥ, ʩʦʥʜʘʡ-ʘץ ʪײʪʳʥʳʣʘʪʳʥ ᴇʥʽʤʥʽש ʩʘʧʘʩʳʥ ץʘʤʪʠʜʳ[2].  

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʙײʡʳʤʜʘʨסʘ ʘʷץ ʢʠʽʤ ʜʝ ʞʘʪʘʜʳ. 

12-18 ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʳ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʝש ʝʨʝʢʰʝ ʥʳʩʘʥʘʣʳ ʪʦʙʳ ʜʝʧ 

ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. ʆʩʳ ʞʘʩ ʪʦʙʳʥʘ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ ʥʘʨʳץʪʳש ʞʝʢʝ, ʩײʨʘʥʳʩץʘ 

ʠʝ ʩʘʪʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ ץʘʟiʨʛi ʫʘץʳʪʪʘ ʢᴅʩiʧʦʨʳʥʜʘʨʜʳש 

ʘʩʩʦʨʪʠʤʝʥʪʪiʢ ʩʘʷʩʘʪʳʥʳש ʢʝʤʰiʣiʛi ʞʘʩᴇʩʧiʨiʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠiʤʜʝʨʜi 

ʙʘʨʳʥʰʘ ʘʟ ʰʳסʘʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ᴄʜʝʪʪʝ, ʙײʣ ʢᴇʧʪʝʛʝʥ ʙʘʣʘʣʘʨʜʳ12 ש 

ʞʘʩʪʘʥ ʙʘʩʪʘʧ ʝʨʝʩʝʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʜ ̔ ʩʘʪʳʧ ʘʣʫ ʤᴅʞʙװʨʣʽʛʽʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. פʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʝʨʝʢʰʝʣʽʛʽ - ʙװʢʽʣ ᴅʣʝʤʜʝ ʙʘʡץʘʣʳʧ ʦʪʳʨסʘʥ 

ʘʢʩʝʣʝʨʘʮʠʷ ʧʨʦʮʝʩʽ ʘʷץ ᴇʣʰʝʤʜʝʨʽʥʽײ שʣסʘʶʳʥʘ ᴅʩʝʨ ʝʪʪʽ. ɹʽʨʘץ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʽʢʪʝʫ ʙʦʡʳʥʰʘ 12 ʞʘʩʪʘʥ 18 ʞʘʩץʘ ʜʝʡʽʥ ʘסʟʘʥʳ 

 .ʘʥ ʞᴇʥסʤʳʪʧʘײ ʘʥʳʥץʨʽʧ ʞʘʪװʙʝʣʩʝʥʜʽ ʧʨʦʮʝʩʽ ʞ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʉʦʥʜʳץʪʘʥ ʦʩʳ ʞʘʩ ʪʦʙʳ װʰʽʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʳסשʘʡʣʳ ʘʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫ ᴇʪʝ ʤʘשʳʟʜʳ [3].   

ɸʪʘʣסʘʥ  ʥʦʨʤʘʣʘʨʜʳ ʩʘץʪʘʤʘʫ ʘʷץ-ץʦʣ ʘʫʨʫʣʘʨʳ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʳʥʘ 

 ʘʨʘʡ, ʥʝʛʽʟʛʽץ ʤʢʽʥ. ᴆʢʽʥʽʰʢʝװʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʫ  ʤסʟʘסʪʘʩʪʘʡ ʘײʘʥʘ ʝʤʝʩ, ʪס

ʩʪʘʥʜʘʨʪʪʘʨ ʄʝʤʉʊ 3927-88 "ɸʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳ" ʞᴅʥʝ ʄʝʤʉʊ 11373- 88 

"ɸʷץ ʢʠʽʤ. ᴆʣʰʝʤʜʝʨʽ"ʍʍ סʘʩʳʨʜʳ70 ש-ʞʳʣʜʘʨʳʥʳש ʙʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʘʷץ 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ, ʘʣ 

ʘʥʪʨʦʧʦʣʦʛʪʘʨʜʳײ שʩʳʥʳʤʜʘʨʳ ʙʦʡʳʥʰʘ ʤײʥʜʘʡ ʟʝʨʪʪʝʫʣʝʨ ᴅʨʙʽʨ 10 ʞʳʣ 

ʩʘʡʳʥ ʞװʨʛʽʟʽʣʫʽ ʪʠʽʩ [4]. 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʥʦʨʤʘʪʠʚʪiʢ ײץʞʘʪʪʘʨʜʘ ʞʘʩᴇʩʧiʨiʤʜʝʨ ʞʘʩʳʥʳש 

ʰʝʢʘʨʘʣʘʨʳ ʦʥʪʦʛʝʥʝʟʜiש ʦʩʳ ʢʝʟʝשiʥiס שʳʣʳʤʠ-ʥʝʛiʟʜʝʣʛʝʥ ʘʥʳץʪʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʤʝʫiʤʝʥ ʰʠʝʣʝʥiʩʝ ʪװʩʝʜi. ʉʦʥʳʤʝʥ, çɹʘʣʘʣʘʨ ʘʷץ ʢʠʽʤʽʥʝ 

 ʳʟʜʘʨץ - ʪʘ 5ץʘʫʣʳץʩײʪʘʣʘʧʪʘʨè ʜʝʛʝʥ 6 ᴅʜʽʩʪʝʤʝʣʽʢ ʥ ץʦʡʳʣʘʪʳʥ ʛʠʛʠʝʥʘʣʳץ

ʞᴅʥʝ 7 - ײʣ ʪʦʧʪʘʨʳ 13-17 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽ 

ʥʘץʪʳʣʘʥʘʜʳ. ɸʣʘʡʜʘ, ʘʜʘʤ ʜʘʤʫʳʥʳש ʘʥʘʪʦʤʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢʝʟʝשʜʝʨʽ ʪײʨסʳʩʳʥʘʥ 12-18 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[5-6]. 

ɹײʣ ʰʝʢʘʨʘʣʘʨ XX סʘʩʳʨʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʳש ʘʢʩʝʣʝʨʘʮʠʷʩʳ 

ʧʨʦʮʝʩʽʥʜʝ ʜᴅʣ ʦʩʳ ʞʘʩ ʰʝʢʪʝʨʽʥʜʝ ʦʨʥʳץץʘʥ ʧʫʙʝʨʪʘʪ ʢʝʟʝשʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʉʦʥʜʳץʪʘʥ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʰʳסʘʨʳʣʘʪʳʥ ʘʷץ ʢʠʽʤʛʝ ץʘʥʘסʘʪʪʘʥʙʘʫʳ 
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ʙʘʡץʘʣʘʜʳ. ɹײʣ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʞʘשʘʨʪʫʜʳש ᴇʟʝʢʪʽʣʽʛʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʪʘʙʘʥʥʳש ᴇʣʰʝʤʜʽʢ ʙʝʣʛʽʣʝʨʽʥʜʝʛʽ ᴇשʽʨʣʽʢ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʝʩʢʝʨʫ ץʘʞʝʪ [7,8]. ʄᴅʩʝʣʝʥ, פʘʟʘץʩʪʘʥʥʳש ᴇשʽʨʣʝʨʽʥʜʝ 

ʢʝש ʘʫץʳʤʜʳ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʤʝʛʝʥ ʞᴅʥʝ ʟʝʨʪʪʝʣʤʝʛʝʥ. 

ɸʷץ ʢʠʽʤʥʽש ʵʩʪʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨʽʥ 

ʞʝʪʝ ʙʘסʘʣʘʫסʘ ʙʦʣʤʘʡʜʳ. ʄʳʩʘʣʳ, ʢʝʟ ʢʝʣʛʝʥ ʥʳʩʘʥʥʳש ʜʠʟʘʡʥʳ ʘʜʘʤʥʳש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ ᴅʩʝʨ ʝʪʝ ʘʣʘʜʳ. ᴄʩʽʨʝʩʝ, ʙײʣ ᴅʨʝʢʝʪ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪײʨʘץʩʳʟ ʵʤʦʮʠʦʥʘʣʜʳץ ʬʦʥʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ɼʠʟʘʡʥʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʽ ʙװʛʽʥʜʝ ʤʘʨʢʝʪʠʥʛʪʽ ʟʝʨʪʪʝʫʜʽש 

ʤʘשʳʟʜʳ ʧᴅʥʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ ʦʣʘʨ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʢװʨʝʩʪʝ 

ʘʨʪʳץʰʳʣʳץ ʘʣʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʜʠʟʘʡʥrʜʳ ʳץʪʠʤʘʣ ץʦʣʜʘʥʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʞᴅʥʝ ʦʥʳש ʜʝʥʩʘʫʣʳץץʘ ʳץʪʠʤʘʣ ʪʝʨʽʩ ᴅʩʝʨʽʥ ʤװʣʜʝ ʝʩʢʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʤʦʮʠʦʥʘʣʜʳץ ʜʘʤʫ ʜʝשʛʝʡʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʨʝʩʽʤʜʝʫʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ᴅʟʽʨʣʝʫ ᴇʪʝ ʤʘשʳʟʜʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ ʘʷץ ʢʠʽʤʥʽש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʤʘשʳʟʜʳ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [9]. 

ʅʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʞʘʩʳʥʳש ʰʝʢʪʝʨʽ ʜײʨʳʩ 

ʙʝʨʽʣʤʝʛʝʥ ʦʪʘʥʜʳץ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʘʷץ ʢʠʽʤʜʝʨʽʥʽש ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʦʩʳ ʥʳʩʘʥʘʣʳ ʪʦʧʪʳש ʩײʨʘʥʳʩʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʞʘʩᴇʩʧiʨiʤʜʝʨʜiש ʘʷץ ʢʠiʤʥiש ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨiʥʝ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʤװʜʜʝʣʝʨiʥ ʞװʡʝʣʝʫ ץʘʞʝʪ. ɹײʣ ʞʘסʜʘʡʜʘ ᴇשʽʨʣʽʢ 

ʘʩʧʝʢʪʽʥʽ ʜʝ ʝʩʢʝʨʫ ץʘʞʝʪ. ʆʩʳʣʘʡʰʘ, ʦʩʳ ʞʘʩ ʪʦʙʳʥʳש ʘʥʘʪʦʤʠʷʣʳץ-

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ ʘʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫסʘ 

 .ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʣʘʧʪʘʨʜʳ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳס

ʆʩʳ ʞײʤʳʩʪʘ ײʩʳʥʳʣסʘʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ ʘʷץ ʢʠʽʤ ʘʩʩʦʨʪʠʤʝʥʪʽʥ 

 ʳʪʳ ʤʝʥ ʩʠʧʘʪʳסʙʘ שʘʥ ʤᴅʩʝʣʝʣʝʨ ʟʝʨʪʪʝʫʣʝʨʜʽסʳ ʘʪʘʣסʘʣʳʧʪʘʩʪʳʨʫʜʘץ

ʘʡץʳʥʜʘʣʜ [r10]. 

ɾײʤʳʩʪʳש ʤʘץʩʘʪʳ: ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʽש ʪʘʙʘʥʜʘʨʳʥʳש 

ᴇʣʰʝʤʜʝʨʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝʧʘʢʝʪʽʥ ʪʘשʜʘʫ. 

ɸʣסʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨ 

 :ʦʡʳʣʜʳץ

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥʝ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ; 

-ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ, ʢʦʨʨʝʣʠʷʮʠʷʣʳץ-ʨʝʛʨʝʩʩʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽh ʪʝʨʽʥ ʘʥʳץʪʘʫ; 

-ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʜʝʨʜʽש ᴇʣʰʝʤʜʽ-ʪʦʣʳץʪʳץ 

ʘʩʩʦʨʪʠʤʝʥʪʽʥ ײץʨʘʩʪʳʨʫ; 

-ʘʷץ ʢʠʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʜʘʡʳʥʜʘʫ; 

-ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫʜʝ ʥʝʡʨʦʥʜʳץ ʙʽʨ 

ʞᴅʥʝ ʢᴇʧ ץʘʙʘʪʪʳ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʫ. 



9 

 

ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʥ ʥʳʩʘʥʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ 

ʘʣʫ װʨʜʩʽ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ  ʟʝʨʪʪʝʫ ʧʨʦʮʝʩʩʽ. ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ, ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש 

ʪװʡʽʩʝʪʽʥ ʞᴅʥʝ ʪװʡʽʩʧʝʡʪʽʥ ᴅʜʽʩʪʝʨʽ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʙʝʨʽʢʪʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʤʝʥ 

ʥʝʡʨʦʥʜʳץ ʞװʡʝ ᴅʜʽʩʪʝʨʽ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳ: 

- ɾʘʤʙʳʣ ʦʙʣʳʩʳʙʦʡʳʥʰʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʽש ʪʘʙʘʥʜʘʨʳ ᴇʣʰʝʤʜʝʨʽʥʽש 

ʤᴅʣʽʤʝʪʪʝʨʽ; 

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽ-ʪʦʣʳץ ʘʩʩʦʨʪʠʤʝʥʪʽ 

ʜʘʡʳʥʜʘʣʜʳ; 

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ̔

ʘʣʳʥʜʳ; 

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʽʥʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽ ײʩʳʥʳʣʜʳ 
(ᴅʟʽʨʣʝʥʜʽ); 

- ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘשʜʘʫ ᴅʜʽʩʪʝʤʝʩʽ ײʩʳʥʳʣʜʳ. 

ʇʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ.ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ 

ʟʝʨʪʪʝʫʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʽ, ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽ-ʪʦʣʳץʪʳץ 

ʘʩʩʦʨʪʠʤʝʥʪʽ ʤʝʥ ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʦשʪʘʡʣʳ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽש ʩʝʥʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽ ʞᴅʥʝ ʘʧʨʦʙʘʮʠʷʩʳ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʘʷץ ʢʠʽʤ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ çʊʘʨʘʟʂʦʞʆʙʫʚʴè 

ɾʐʉ, çʊʝשʽʟʙʘʝʚèɾʂ ʞᴅʥʝ ʄ.ʍ.ɼʫʣʘʪʠ ʘʪʳʥʜʘסʳ ʊʘʨʘʟ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש 

"ʊʝʢʩʪʠʣʴ, ʤʘʪʝʨʠʘʣʪʘʥʫ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ" ʢʘʬʝʜʨʘʩʳʥʳש ʦץʫ ʧʨʦʮʝʩʽʥʜʝ 

ʝʥʛʽʟʽʣʜʽ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ Scopus ʜʝʨʝʢʪʝʨ 

ʙʘʟʘʩʳʥʘ ʝʥʝʪʽʥ ʞʫʨʥʘʣʜʘʨʜʘ 4 ʤʘץʘʣʘ ʞᴅʥʝפʈ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽנ שʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʩʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʢʦʤʠʪʝʪʽʥʽש ʪʽʟʙʝʩʽʥʝ ʝʥʝʪʽʥ ʙʘʩʳʣʳʤʜʘ 6 ʤʘץʘʣʘ ʞʘʨʠʷʣʘʥʜʳ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳ4 ש ʙᴇʣʽʤʽ BR24992867 çפʘʟʘץʩʪʘʥʥʳש ʩʫ 

ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ ץʘʡʪʘ ᴇשʜʝʫ ᴇʥʝʨʢᴅʩʽʙʽʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʙʘʩץʘʨʫ װʰʽʥ ʨʝʩʫʨʩ 

 ץʠʥʞʠʥʠʨʠʥʛʪʽʢ ʦʨʪʘʣʳ ץʥʝʤʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ, ʠʥʥʦʚʘʮʠʷʣʳװ

 .ʙʝʨʽʥʜʝ ʞʘʩʘʣʜʳשʜʘʨʣʘʤʘʩʳ ʰʝסʨʫè ʙʘײץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʞʘʨʠʷʣʘʥʫʳ. ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʙʽʨץʘʪʘʨ ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʳץ ʢᴇʨʜʽ Scopus 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʘ ʝʥʝʪʽʥ ʞʫʨʥʘʣʜʘʨʜʘ 4 ʤʘץʘʣʘ ʞʘʨʠʷʣʘʥʜʳ: 

1 Yussupova L., Sokolovskiy A., Munasipov S., Kulkaeva L., Kunelbayev M. 

Prediction of strength properties of natural fiber-porous composites by neural 

networks // Materials Physics and Mechanics. 2021, V. 47. N. 4. P. 613-620.ɹ.ɼ. 

Scopus ʧʨʦʮʝʥʪʠʣʴ 29%.DOI: 10.18149/MPM.4742021_9. 

2. ʄʫʥʘʩʠʧʦʚ ʉ.ɽ., ʖʩʫʧʦʚʘ ʃ.ʍ., ɼʞʫʤʘʙʝʢʦʚʘ ɻ.ɹ., ʍʘʣʤʝʪʦʚʘ ʐ.ʊ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʝʯʝʥʠʡ ʩʪʦʧ ʤʫʞʯʠʥ 

ʂʘʟʘʭʩʪʘʥʘ. ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ Izvestiya Vysshikh Uchebnykh Zavedenii, Seriya 

Teknologiya Tekstil'noi Promyshlennosti. ʈʦʩʩʠʷ, -  ˉ 3 (387), -  2020. ïʉ. 189-

191. ɹ.ɼ. Scopus ʧʨʦʮʝʥʪʠʣʴ 17%. 

https://www.scopus.com/sourceid/15882#tabs=1
https://www.scopus.com/sourceid/15882#tabs=1
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https://www.scopus.com/record/display.uri?eid=2-s2.0 

85105987297&origin=resultslist 

3. ʖʩʫʧʦʚʘ ʃ.ʍ., ʄʫʥʘʩʠʧʦʚ ʉ.ɽ., ɹʘʡʞʘʥʦʚʘ ʉ.ɹ., ɾʘʩʢʠʣʝʥʦʚʘ ɸ.ɽ, 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʫʞʯʠʥ ʶʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

çʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡè.ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ Izvestiya Vysshikh 

Uchebnykh Zavedenii, Seriya Teknologiya Tekstil'noi Promyshlennosti. ʈʦʩʩʠʷ, -  ̄  

3 (387), -  2020. ïʉ. 192-195. ɹ.ɼ. Scopus ʧʨʦʮʝʥʪʠʣʴ 17%. 

https://www.scopus.com/record/display.uri?eid=2-s2.85106032770&origin=results 

4. Toguzbaev K.U., Toguzbaeva G.K., Munasipov S.E., Jyembetova I.S., 

Abzalbekuly B.,  Yusupova L.H.. Baidildayeva A.K. Improvement of physical-

mechanical and operational properties of materials obtained by using a new leather 

production technology. ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ Izvestiya Vysshikh Uchebnykh Zavedenii, 

Seriya Teknologiya Tekstil'noi Promyshlennosti. ʈʦʩʩʠʷ, -  ˉ 3 (387), -  2020. ïʉ. 

66-68. ɹ.ɼ. Scopus ʧʨʦʮʝʥʪʠʣʴ 17%. 

https://www.scopus.com/record/display.uri?eid=2-s2.0-

85106028079&origin=resultslist 

 ʘʨʳסʳʣʳʤ ʞᴅʥʝ ʞʦנ שʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽסʳʣʳʤ ʞᴅʥʝ ʞʦנ ʈפ

ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʩʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽʥʽש ʪʽʟʙʝʩʽʥʝ ʝʥʝʪʽʥ 

ʙʘʩʳʣʳʤʜʘ 6 ʤʘץʘʣʘ ʞʘʨʠʷʣʘʥʜʳ: 

1. ʃ.ʍ. ʖʩʫʧʦʚʘ, ʉ.ɽ. ʄʫʥʘʩʠʧʦʚ, ɸ.ʈ. ʉʦʢʦʣʦʚʩʢʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʪʦʧ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ, ʛ.ɸʣʤʘʪʳ. ɺʝʩʪʥʠʢ ʂʘʟʅʀʊʋ, 2020;(4); ʩʪʨ 105-110,  

https://official.satbayev.university/ru/research/vestnik-satbayev-

university/publications 

  2. ʖʩʫʧʦʚʘ ʃ.ʍ., ʉ.ɽ. ʄʫʥʘʩʠʧʦʚ  ɸ.ʈ. ʉʦʢʦʣʦʚʩʢʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʨʘʟʤʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʪʦʧ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʛ.ɸʣʤʘʪʳ. ɺʝʩʪʥʠʢ 

ʂʘʟʅʀʊʋ, 2020;(4); ʩʪʨ 110-117, 

https://official.satbayev.university/ru/research/vestnik-satbayev-

university/publications 

 3. ʖʩʫʧʦʚʘ ʃ.ʍ., ɸʙʟʘʣʙʝʢʫʣʳ ɹ., ɹʘʡʜʠʣʴʜʘʝʚʘ ɸ.ʂ., ʄʫʥʘʩʠʧʦʚ ʉ.ɽ. 

ʈʘʟʨʘʙʦʪʢʘ ʨʘʟʤʝʨʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʙʫʚʠ ʜʣʷ ʶʥʦʰʝʡ ɾʘʤʙʳʣʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺʝʩʪʥʠʢ ɸʣʤʘʪʠʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2023;(4); ʩʪʨ. 

18-22. https://doi.org/10.48184/2304-568X-2023-4-18-22 

4. ʖʩʫʧʦʚʘ ʃ.ʍ., ɸʙʟʘʣʙʝʢʫʣʳ ɹ., ʄʫʥʘʩʠʧʦʚ ʉ.ɽ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʦʧ ʧʦʜʨʦʩʪʢʦʚ ɾʘʤʙʳʣʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺʝʩʪʥʠʢ ɸʣʤʘʪʠʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2024; 143(1); 

ʩʪʨ. 217-223. https://doi.org/10.48184/2304-568X-2024-1-217-223 

5. Yussupova L.Kh., Yeldiyar G.K., Baidildayeva A.K., Jumabekova G.B., 

Abzalbekuly B. Determination of the regularity of the distribution of the adolescents 

feet size // Mechanics and Technology / Scientific journal. ï 2024. ï ˉ.3(85). ï 

P.375-383.https://doi.org/10.55956/VGXP4110 

6. ʖʩʫʧʦʚʘ, ɻ.ʂ. ɽʣʜʠʷʨ, ɻ.ɹ. ɼʞʫʤʘʙʝʢʦʚʘ, ʉ. ʄʫʥʘʩʠʧʦʚ, ɹ. 

ɸʙʟʘʣʙʝʢײʣʳ ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ ʙᴇʣʽʛʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥʽש ʪײʪʳʥʫʰʳʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫ. ʄʝʭʘʥʠʢʘ ʞᴅʥʝ 

https://www.scopus.com/record/display.uri?eid=2-s2.0%2085105987297&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0%2085105987297&origin=resultslist
https://www.scopus.com/sourceid/15882#tabs=1
https://www.scopus.com/record/display.uri?eid=2-s2.85106032770&origin=results
https://www.elibrary.ru/item.asp?id=44388898
https://www.elibrary.ru/item.asp?id=44388898
https://www.elibrary.ru/item.asp?id=44388898
https://www.scopus.com/sourceid/15882#tabs=1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106028079&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106028079&origin=resultslist
https://official.satbayev.university/ru/research/vestnik-satbayev-university/publications
https://official.satbayev.university/ru/research/vestnik-satbayev-university/publications
https://official.satbayev.university/ru/research/vestnik-satbayev-university/publications
https://official.satbayev.university/ru/research/vestnik-satbayev-university/publications
https://doi.org/10.48184/2304-568X-2023-4-18-22
https://doi.org/10.48184/2304-568X-2024-1-217-223
https://doi.org/10.55956/VGXP4110
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ʪʝʭʥʦʣʦʛʠʷʣʘʨ / נʳʣʳʤʠ ʞʫʨʥʘʣ. ï 2024. ï ˉ3(85). ï ɹ.423-431. 

https://doi.org/10.55956/DIPU2854 

ʉʦʥʜʘʡ-ʘ4,ץ ʤʘץʘʣʘ ʭʘʣʳץʘʨʘʣʳ סʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʘ 

ʞʘʨʠʷʣʘʥʜʳʞᴅʥʝ ᴆʥʝʨʢᴅʩʽʧʪʽʢ װʣʛʽʩʽʥʝ ʧʘʪʝʥʪ ʘʣʳʥʜʳ. 

1. ʄʫʥʘʩʠʧʦʚ ʉ. ɽ., ʖʩʫʧʦʚʘ ʃ. ʍ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʦʧ ʤʫʞʯʠʥ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ //ʂʦʥʮʝʧʮʠʠ, ʪʝʦʨʠʷ, ʤʝʪʦʜʠʢʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʪʝʭʥʦʣʦʛʠʡ. ï 2020. ï ʪ. 25. ï 41ʧ. 

2. ʖʩʫʧʦʚʘ ʃ.ʍ., ɸʙʟʘʣʙʝʢʫʣʳ ɹ., ɼʞʫʤʘʙʝʢʦʚʘ ɻ.ɹ. ʈʘʟʨʘʙʦʪʢʘ 

ʨʘʟʤʝʨʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʣʷ ʶʥʦʰʝʡ ʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ɾʘʤʙʳʣʩʢʦʡ 

ʦʙʣʘʩʪʠ, ᴆʟʙʝʢʩʪʘʥ, ʊʘʰʢʝʥʪ. ʍʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ ʢʦʥʬʝʨʝʥʮʠʷ, 27-28 ץʘʟʘʥ 

2022 ʞ. 

3. Baidildayeva A.ʂ., Jumabekova G.ɺ., Yussupova L.Kh. Study of the 

hygienic properties of leather for shoe uppers. Proceedings Book. 7th International 

Congress on Innovative Aspects for Leather industry. ï IAFLI, 2023. ï P. 18-22 

4. Baidildayeva A.ʂ., Jumabekova G.ɺ., Yussupova L.Kh. Analysis of leather-

footwear industry waste. Proceedings Book. 7th International Congress on Innovative 

Aspects for Leather industry. ï IAFLI, 2023. ï P. 22-24 

5. ɹ.ɸʙʟʘʣʙʝʢײʣʳ,ʉ.ɽ.ʄʫʥʘʩʠʧʦʚ,ʖʩʫʧʦʚʘ ʃ.ʍ,.ɼʞʫʤʘʙʝʢʦʚʘ ɻ.ɹ. 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ װʣʛʽʩʽʥʝ ʧʘʪʝʥʪ ˉ5313, ʆʨʪʦʧʝʜʠʷʣʳץ ʘʷץ ʢʠʽʤ, 2020ʞ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʢᴇʣʝʤʽ. ɼʠʩʩʝʨʪʘʮʠʷ ʥʦʨʤʘʪʠʚʪʽʢ 

ʩʽʣʪʝʤʝʣʝʨ, ʘʥʳץʪʘʤʘʣʘʨ, ʙʝʣʛʽʣʝʨ ʞᴅʥʝ ץʳʩץʘʨʪʫʣʘʨ, ʢʽʨʽʩʧʝ, ʪᴇʨʪ ʙᴇʣʽʤ, 

 .ʨʘʜʳײʦʩʳʤʰʘʣʘʨʜʘʥ ʪץ ,ʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽסʦʣʜʘʥʳʣץ ,ʦʨʳʪʳʥʜʳץ
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1.ɾɸʉᴆʉʇɯʈɯʄɼɽʈɼɯר ʊɸɹɸʅɼɸʈʓʅʓר ɼɸʄʋ 

ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

          1.1 ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʜʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨ 

 

ɾʘʩ ײʨʧʘץʪʳ ʩʘʧʘʣʳ ʘʷץ ʢʠʽʤʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʷץ ʢʠʽʤ ᴇʥʜʽʨʽʩʽʥʽש 

ʤʘשʳʟʜʳ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʡʳʤʥʳש 

ʩʘʧʘʩʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʽ ʦʥʳש ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩʪʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳ ʦʨʘʡʜʘ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨ ᴇʪʝ ʞʦסʘʨʳʜʝשʛʝʡʜʝ [11,12]. ɹײʣ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʦʨʛʘʥʠʟʤʥʽש ʩʳʨʪץʳ 

ᴅʩʝʨʣʝʨʜʽ ץʘʙʳʣʜʘʫʳʥʳש ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʣʘʣʘʨ ʤʝʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʦʪʘʥʜʳץʘʷץ ʢʠʽʤ ץʘʪʘש ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ 

ʜʘʡʳʥʜʘʣʘʜʳ. ɹײʣ 2003 ʞʳʣʳ ץʦʣʜʘʥʳʩץʘ ʝʥʛiʟiʣʛʝʥ ʄʝʤʉʊ 26165 - 2003 

"ɹʘʣʘʣʘʨ ʘʷץ ʢʠʽʤʽʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʘ ץʘʨʘʩʪʳʨʳʣʜʳ. 

 ʦʡʳʣʘʪʳʥץ ʢʠʽʤ ᴇʥʜʽʨʫʰʽʣʝʨʛʝ ץʩʪʘʥʜʘ ʜʘ, ʊʄɼ ʝʣʜʝʨʽʥʜʝ ʜʝ ʘʷץʘʟʘפ 

ʞʘʣʧʳ ʪʘʣʘʧʪʘʨʜʳ ʘʡץʳʥʜʘʡʪʳʥ ʰʘʨʪ - çɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨè. ɹײʜʘʥ 

ʙʘʩץʘ, 1985 ʞʳʣʳ ʙʝʢiʪiʣʛʝʥ ʞᴅʥʝ ʙװʛiʥʛi ʢװʥi ʞʘʨʘʤʜʳ çɹʘʣʘʣʘʨ ʘʷץ ʢʠiʤiʥʝ 

 ʘʫʣʘʨ ʙʘʨ. ᴄʜʽʩʪʝʤʝʣʽʢץʩײʪʘʣʘʧʪʘʨè ʜʝʛʝʥ ᴅʜiʩʪʝʤʝʣiʢ ʥ ץʦʡʳʣʘʪʳʥ ʛʠʛʠʝʥʘʣʳץ

ʥײʩץʘʫʣʘʨʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʜᴅʡʝʢʪʝʨʜʝᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ ʞᴅʥʝ 

ʥʳסʘʡʪʫ װʰʽʥ ײʪʳʤʜʳ ʘʷץ ʢʠʽʤʥʽש ʤʘשʳʟʳ ʟʦʨ ʝʢʝʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʗסʥʠ, ʘʷץ 

ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʳש ʙʘʩʪʳ ᴇʣʰʝʤʽ ʦʥʳש ᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʜʝʥʩʘʫʣʳסʳ 

 .ʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[13-15]סʰʽʥ ʟʠʷʥʩʳʟʜʳװ

 ɸʣʘʡʜʘ, ʩʪʘʪʠʩʪʠʢʘ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʤʝʥ ʞʘʣʧʳ ʭʘʣʳץʪʳש 

ʜʝʥʩʘʫʣʳסʳ ʞʳʣ ʩʘʡʳʥ ʥʘʰʘʨʣʘʧ ʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʘʷץ ʢʠʽʤ ʩʘʧʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ᴇʟʝʢʪʽ ʪʘץʳʨʳʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [16]. ɸʷץ ʢʠʽʤʥʽש 

ʩʘʧʘʩʳ çʞʘʡʣʳʣʳץè סײʳʤʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨʜʳ ʢᴇʨʩʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

 ץʵʨʛʦʥʦʤʠʢʘʣʳ שʢʠʽʤʥʽ ץʢʝʰʝʥʽ ʘʷ שʜᴅʨʝʞʝʩʽ ʙʘʨ. ʆʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʞʘʡʣʳʣʳץ

 .ʘʩʠʝʪʪʝʨʽʥ ʙʽʣʜʽʨʝʜʽ[17-20]ץ

ɹײʣ ʞʽʢʪʝʤʝ ʘʷץ ʢʠʽʤʜʽ ɻʤʦʮʠʦʥʘʣʜʳ-ʩʝʟʽʤʪʘʣ ץʘʙʳʣʜʘʫʜʳש 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʢᴇʟʜʝʡʜʽ. ʂᴇʧʪʝʛʝʥ ʞײʤʳʩʪʘʨ 

ʘʷץ ʢʠʽʤʥʽש ʵʨʛʦʥʦʤʠʢʘʣʳסʳ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ: ʞʘʡʣʳʣʳץ, ʛʠʛʠʝʥʘʣʳץ, 

ʘʥʪʨʦʧʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ, ʩʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨ ʢʝʟʽʥʜʝ 

ʘ̫  ,.ʘʥ ɿʳʙʠʥ ʖ.ʇ., ʂʫʩʣʠʢ ʄ.ʀסʘʡʣʳ ʽʰʢʽ ʬʦʨʤʘʩʳʥʘ ʘʨʥʘʣסשʳ שʢʠʽʤʥʽ ץ

ʍʦʭʣʦʚ ɹ.ʇ., ʃʠʦʢʫʤʦʚʠʯ ʍ.ʍ., ʌʫʢʠʥ ɺ.ɸ., ʏʝʥʮʦʚʘ ʂ.ʀ., ʂʦʯʝʪʢʦʚʘ ʊ.ʉ., 

ʂʦʩʪʳʣʝʚʘ ɺ.ɺ., ɺ.ʂ. ʄʘʢʘʨʠʯʝʚʘ ʞᴅʥʝ ʙʘʩץʘ  ʜʘ  ʰʝʪ ʤʝʤʣʝʢʝʪʪʽʢ 

ʟʝʨʪʪʝʫʰʽʣʝʨʤʝʥ ʙʽʨ ץʘʪʘʨ ʞײʤʳʩʪʘʨ ʞʘʩʘʣסʘʥ [21,22]. 

ʐʘʨʛʦʨʦʜʩʢʠʡ ɺ.ʉ. ʞᴅʥʝ ʗʨʣʦʚ-ʗʨʘʣʷʥʮ ɺ.ɸ. ᴅʟʽʨʣʝʤʝʣʝʨʽ ʤʝʢʪʝʧ 

ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʘʷץ ʢʠʽʤʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ. 

 ʘʥסʘ ʘʨʥʘʣסʳ ʧʘʪʦʣʦʛʠʷʩʳ ʙʘʨ ʪʘʙʘʥʜʘʨץʙʘʩʪʘʧ ץʘ, ʩʦʥʜʘʡ-ʘסʘʣʳʧʪʳ ʪʘʙʘʥʜʘʨפ

 ,ʢʠʽʤ ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫʤʝʥ ʆ.ɺ.ʌʘʨʥʠʝʚʘ, ɺ.ɺ.ʂʦʩʪʳʣʝʚʘ ץʪʳʤʜʳ ʘʷײ

ʃʳʩʝʥʢʦ ɽ.ʌ., ɹʘʙʘʝʚ ʕ.ɸ., ʉʠʥʝʚʘ ʆ.ɺ., ʂʠʩʝʣʝʚʘ ʄ.ɺ. ʘʡʥʘʣʳʩץʘʥ. 

ɾʘʡʣʳ ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʞʝʢʝ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ ʞʘʩʘʫʜʳש 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫʤʝʥ ʂʦʢʦʨʝʚ ɹ.ʉ., çɾʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ 
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ʘʷץ ʢʠʽʤʜʝʨʜʽ ʞʦʙʘʣʘʫסʘ ץʦʡʳʣʘʪʳʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʣʘʧʪʘʨʜʳè 

ᴅʟʽʨʣʝʫʤʝʥ ʏʝʨʝʥʢʦʚʘ ʉ.ʉ. ʞᴅʥʝ ʉʠʥʝʚʘ ʆ.ɺ. ʘʡʥʘʣʳʩץʘʥ [23, 24]. 

 ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ שʝ ץʤʳʩʪʘʨʳʥʘ ʰʦʣʫ ʞʘʩʘʡʪʳʥ ʙʦʣʩʘײʟʝʨʪʪʝʫ ʞ שʘʣʤrʜʘʨʜʳנ

ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʳש ʪײʨסʘʥʳ ʢᴇʨʽʥʝʜʽ. ɹʽʨʘץ ʙײʣ ʨʝʪʪʝ ʢᴇʧʪʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ, 

ʘʪʘʧ ʘʡʪץʘʥʜʘʡ ᴇʩʢʝʣʝײ שʨʧʘץʪʳשʜʝʥʩʘʫʣʳסʳ ʤʝʜʠʮʠʥʘ, ʷסʥʠ ʘʫʨʫʜʳש ʘʣʜʳʥ-

ʘʣʫ ʞᴅʥʝ ʝʤʜʝʫ ʪײʨסʳʩʳʥʘʥ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʜʘʥ ʙʘʩץʘ, ʘʚʪʦʨʣʘʨ ʩʘʧʘʥʳש ʪʝʢ 

ʩʘʨʘʣʘʥסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʧʨʦʙʣʝʤʘʩʳʥ ʰʝʰʝ ʦʪʳʨʳʧ, ʘʷץ ʢʠʽʤʥʽש 

ʵʨʛʦʥʦʤʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʤʘʡʜʳ. ɹʽʟ ʘʫʨʫʣʘʨʜʳ 

ʝʤʜʝʫ ʤʝʥ ʘʣʜʳʥ-ʘʣʫסʘ ʝʤʝʩ, ʜʝʥʩʘʫʣʳץʪʳ ʜײʨʳʩ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ 

ʩʘץʪʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳʤʳʟ ץʘʞʝʪ. ɹײʣ ᴅʩʽʨʝʩʝ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽ װʰʽʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ [25, 26]. 

ʆʩʳ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢiʟʫ ʞʘʩᴇʩʧiʨiʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠiʤʜʝʨʜi 

ʞʦʙʘʣʘʫʜʘסʳ ʟʝʨʪʪʝʫʰiʣʝʨʜiש ʞײʤʳʩʪʘʨʳʥʜʘ ʥʝײסʨʣʳʤ ʘʟ ʥʝʤʝʩʝ 

 ʪʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜi. ʉʦʥʳʤʝʥ, ʢᴇʧʪʝʛʝʥץʘʥʧʨʦʙʣʝʤʘʣʘʨʜʳ ʘʥʳסʘʨʘʩʪʳʨʳʣʤʘץ

 ץʘʥ ʘʷסʤʳʩʪʘʨ ʤʝʥ ʞʘʨʠʷʣʘʥʳʤʜʘʨʜʘ ʞʘʩᴇʩʧiʨiʤʜʝʨʛʝ ʘʨʥʘʣײʳʣʳʤʠ ʞס

ʢʠiʤʥiש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʢʝʣʝʩʽ ʤᴅʩʝʣʝʣʝʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ: 

 ,ʳʥè ʘʨʪʪʳʨʫסçʪiʨʝʢ ʞʘʡʣʳʣʳ שʢʠiʤʥi ץʪʳʤʜʳ ʥʳʩʘʥʳʥ ᴅʟiʨʣʝʫ, ʘʷײ שʘʣʳʧʪʳץ

ʘʷץ ʢʠiʤʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʦשʪʘʡʣʳ ʧʘʢʝʪʪʝʨiʥ ʞʘʩʘʫ ʞᴇʥiʥʜʝʛi 

 ʩʘʪʳʥʜʘץʟʝʪʫ ʤʘװʘʣʳʧʪʘʩʪʳʨʫ, ᴇʣʰʝʤʜiʢ ʪʠʧʦʣʦʛʠʷʥʳ ʪץ ʩʳʥʳʤʜʘʨʜʳײ

ʞʘʩᴇʩʧiʨiʤʜʝʨʜiש ʪʘʙʘʥʳʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛiʟʫ. 

ʉʦʥʜʳץʪʘʥ, ʝʩʢʽʨʛʝʥ ʄʝʤʉʊ 3927 - 88 çɸʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳè ʜʝʨʝʢʪʝʨʽʥ 

ʞʘשʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʘʫʳʣ-ʘʡʤʘץʪʘʨʜʘ  ʪʘʙʘʥʜʘʨʜʳש ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨʽʥ ʞװʨʛʽʟʫ ץʘʞʝʪ.  

ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨ ʞᴅʥʝ ʄʝʤʉʊ 11373-88 çɸʷץ ʢʠʽʤ 

ᴇʣʰʝʤʜʝʨʽè ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ɸʥʪʨʦʧʦʤʝʪʨʠʷïʤʝʜʠʮʠʥʘ ʩʘʣʘʩʳʥʳש ʙʘʩʪʳ ʙʘסʳʪʳʥʳש ʙʽʨʽ ʝʢʝʥʽ 

ʙʝʣʛʽʣʽ. ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ ᴇʣʰʝʤʜʽʢ ʞᴅʥʝ ʩʠʧʘʪʪʘʤʘʣʳץ ʙʦʣʳʧ 

ʙᴇʣʽʥʝʜʽ. ʆʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץʪʘʨʳʥʳש, ʥʘץʪʳ 

ʪʘʙʘʥʜʘʨʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽ ʙʘסʘʣʘʥʘʜʳ. ʄײʥʜʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʘʷץ-ץʦʣʜʘʨʜʳש 

ʥʝʛʽʟʛʽ ʧʘʪʦʣʦʛʠʷʣʘʨʳ ʪʘʣץʳʣʘʥʳʧ, ʞʘʩᴇʩʧʽʨʽʤ ʪʘʙʘʥʜʘʨʳʥʳש ʟʘʤʘʥʘʫʠ 

ʩʪʘʥʜʘʨʪʪʳ ᴇʣʰʝʤʜʝʨʽ ʘʥʳץʪʘʣʘʜʳ [27, 28]. 

ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʟʝʨʪʪʝʣʝʪʽʥ ʞʘʩ ʢʝʟʝשʽʥʜʝʛʽ ʙʘʣʘʣʘʨ װʰʽʥ 

ʘʷץʪʘʨʜʳש ʪʠʧʦʣʦʛʠʷʩʳ ײץʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫʜʘסʳ ʪʘסʳ ʙʽʨ ʽʩ ʞװʟʽʥʜʝ ʟʝʨʪʪʝʣʤʝʛʝʥ 

ʤᴅʩʝʣʝ - ʙײʣ ʘʷץ ʢʠʽʤʥʽש ʵʩʪʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ. 

ɸʷץ ʢʠʽʤʥʽש ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʵʨʛʦʥʦʤʠʢʘʣʳץ ʢʝʰʝʥʛʝ ʢʽʨʝʪʽʥʽʥʝ 

ʞᴅʥʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʜʝʥʩʘʫʣʳסʳʥʘ װʣʢʝʥ ᴅʩʝʨ ʝʪʝʪʽʥʽʥʝ ץʘʨʘʤʘʩʪʘʥ (ʙײʨʳʥ 

 ʩʘʧʘʩʳʥ שʢʠiʤʥi ץʪʘʥ ʘʷץʽʣ ʙᴇʣʽʥʝʜʽ. ʉʦʥʜʳשʘ ᴇʪʝ ʘʟ ʢᴇסʘʥʜʘʡ) ʦʣʘʨסʘʨʘʣץ

ʞʝʪiʣʜiʨʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛiʟiʣʛʝʥ ʞײʤʳʩʪʘʨʜʳ ʪʘʣʜʘʫ ʥʝʛiʟiʥʜʝ ʞʘʩᴇʩʧiʨiʤʜʝʨ 

ʘʷץ ʢʠiʤiʥʝ סʳʣʳʤʠ ʥʝʛiʟʜʝʣʛʝʥ ʪʘʣʘʧʪʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴇʥiʥʜʝʛi 

ʟʝʨʪʪʝʫʣʝʨiʤiʟʜiש ʝʢi ʥʝʛiʟʛi ʙʘסʳʪʳ ʙᴇʣiʧ ʢᴇʨʩʝʪiʣʛʝʥ [29, 30]. 

 ɹʽʨʽʥʰʽ ʙʘסʳʪ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץʪʘʨʳʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɽʢʽʥʰʽ ʙʘסʳʪ ʳסשʘʡʣʳ ʘʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫ װʰʽʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʽʨʽʢʪʝʧ, ʪʘשʜʘʫʤrʝʥ ʙʘʡʣʘʥʳʩʪʳ. 
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ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʞʘʩʪʳץ ʞʽʢʪʝʣʫʽʥʜʝ ʥʝײסʨʣʳʤ ʝʣʝʫʣʽ ʞʘʩ ʙʦʣʘʪʳʥʜʳסʳ 

ʙʝʣʛʽʣʽ.ɹײʣ ʦʣʘʨʜʳשʙʝʡʥʝʣʽ ʙʘʩʪʘʫʣʘʨʳ ʙʦʣʫʳʥʘ, ʪʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽש 

 ץʘʷ שʪʳʥʫʰʳʣʘʨʜʳײʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʫʽʥʝ ʞᴅʥʝ ʪ שʨʳʣʳʩʳʥʳײץ

ʢʠʽʤʛʝ ʜʝʛʝʥ ײʩʳʥʳʩʪʘʨʳ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʢᴇʨʩʝʪʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ 

ʘʡץʳʥ [31]. ʊʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽײ שʟʳʥʜʳץ ʤᴇʣʰʝʨʽ ʝʨʝʩʝʢʪʝʨʤʝʥ ʙʽʨʜʝʡ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʢᴇʣʜʝʥʝש-ʪʽʢ ᴇʣʰʝʤʜʝʨʽ ʜʝ ʙʦʣʫʳ ʪʠʽʩ. 

ʉʝʙʝʙʽ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ʙʝʣʩʝʥʜʽ ʜʘʤʳʧ-ᴇʩʽʧ, ʘʨʳץ ʧʽʰʽʥʛʝ ʠʝ 

ʙʦʣʘʪʳʥʜʳסʳ ʙʝʣʛʽʣʽ.ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤ ʧʽʰʽʥ̔ ʢʣʘʩʩʠʢʘʣʳץ 

ʪװʨʣʝʨʽʤʝʥ ץʘʪʘʨ ʝʨʝʢʰʝ ʧʽʰʽʥʜʝʨʽ ʤʝʥ ᴅʨ ʪװʨʣʽ ʪװʩʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʡʨʳץʰʘ 

 ʩʽװʪ שʘ, ʞʘʩʘʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʳץʜʘʥ ʙʘʩײʡʣʝʩʽʤʜʽʣʽʢʪʝʨʽʤʝʥ ʜʘʡʳʥʜʘʣʘʜʳ. ɹװ

ʤʝʥ ʬʘʢʪʫʨʘʩʳʥʜʘ ʜʘʢᴇʧʪʝʛʝʥ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨ ʦʨʳʥ ʘʣʘʜʳ.  

ʗסʥʠ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʪʘʣʘʧʪʘʨ ʤʝʥ ʘʷץ ʢʠʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ 

ʦʣʘʨʜʳש ʘʥʘʪʦʤʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, 

ʷסʥʠ ʞʘʩ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʝʩʝʧʢʝ ʘʣʫסʘ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ [32, 33]. 

ɸʜʘʤʥʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴇʩʽʧ-ʜʘʤʫ ʢʝʟʝשʜʝʨʽ ʤʝʥ ʞʘʩ 

ᴇʟʛʝʨʽʩʪʝʨʽ ʤʝʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʛʝ ʩᴅʡʢʝʩ [23,34,35,36] 

ʞײʤʳʩʪʘʨʜʘʢʝʣʝʩʽ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙᴇʣʽʧ ʢᴇʨʩʝʪʽʣʛʝʥ: 

-ʞʘʩᴇʩʧʽʨʽʤʜʝʨ (12-ʜʝʥ 15 ʞʘʩץʘ ʜʝʡʽʥ - ʙʘʣʘʣʘʨ); 

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨ (16-ʜʘʥ 20 ʞʘʩץʘ ʜʝʡʽʥ ï ʞʽʛʽʪʪʝʨ). 

ɼʝʥʝʥʽש ʜʘʤʫ ʢʝʟʝשʜʝʨʜʝ ʞʘʩᴇʩʧʽʨʽʤʥʽש ʙʦʡʳ װʰ-ʪᴇʨʪ ʘʡ ʽʰʽʥʜʝ 15-25 ʩʤ-

ʛʝ ᴇʩʫʽ ʤװʤʢʽʥ, ʙײʣ ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥʳש ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄײʥʜʘʡ ᴅʩʝʨʜʽ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʘʷץ ʢʠʽʤʥʽש ʢᴇʤʝʛʽʤʝʥ ʨʝʪʪʝʫʛʝ  

ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʘʷץ ʢʠʽʤʥʽײ שʪʳʤʜʳʣʳסʳʥʜʘ (ʩʘʧʘʩʳʥʜʘ) ʦʥʳש ʩʘʧʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʜײʨʳʩ ʪʘשʜʘʫ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ [37-39]. ɸʷץ ʢʠʽʤ 

 שʳ ʙᴇʣʰʝʢʪʝʨʜʽסשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʘʩʪʳשʨʣʳʤ ʤʘײסʥʝ שʳʥʳסʪʳʤʜʳʣʳײ

ʘʤʦʨʪʠʟʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʘʪʘʜʳ. 

ʉʝʙʝʙʽ, ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥʘ ʢװʰʪʽʢ ᴅʩʝʨʣʝʨʜʽש ʞʝʪʢʽʣʽʢʩʽʟ 

ʘʤʦʨʪʠʟʘʮʠʷʩʳ - ʪʝʟ ʰʘʨʰʘʫʜʳ ʪʫʜʳʨʘʜʳ ʞᴅʥʝ ʘʷץʪʳש ʧʘʪʦʣʦʛʠʷʣʳץ 

ʘʫʳʪץʫʣʘʨʳʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʘʩᴇʩʧiʨiʤʜʝʨ ʘʨʘʩʳʥʜʘ ʪʘשʜʘʫʣʳ ʘʷץ ʢʠiʤ ʪװʨʣʝʨiʥʝ ʩʘʫʘʣʥʘʤʘ ʞװʨʛiʟʫi 

ʙʘʨʳʩʳʥʜʘ - ʩʧʦʨʪʪʳץ ʘʷץ ʢʠiʤʥiש ʝש ʢᴇʧ ʩײʨʘʥʳʩץʘ ʠʝ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [40]. 

ᴆʟʽʥʽש ʢʦʥʩʪʨʫʢʪʠʚʪʽ ʞᴅʥʝ ʩᴅʥʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʤʝʥ ʙʘʣʪʳʨʜʳש 

ʪʦʣʳץʪʳסʳʥ, ʪʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽװ שʣʢʝʥ ʥʝʤʝʩʝ ʢʽʰʽ ᴇʣʰʝʤʽʥ ʘʷץʪʳש 

ʧʨʦʧʦʨʮʠʷʩʳʥʜʘסʳ װʡʣʝʩʽʤʩʽʟʜʽʢʪʽ ʞʘʩʳʨʘʪʳʥ ᴅʨʝʢʝʪ - ʦʣ ʜײʨʳʩ ʪʘשʜʘʣסʘʥ ʘʷץ 

ʢʠʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳʥʳשʩʘʣʜʘʨʳʥʘʥ ʘʷץ ʢʠʽʤʜʽ, ʦʥʳש ʢʦʤʧʦʟʠʮʠʷʩʳʥʳש ʪײʪʘʩʪʳסʳ 

ʪײʨסʳʩʳʥʘʥ ʙʘסʘʣʘʫ ʢʝʨʝʢ. ɹײʣ ʢʝʰʝʥʜi ʘʷץ ʢʠiʤʥiש ʢʦʣʦʨʠʪiʥ ײץʨʘʡʪʳʥ 

ʙiʨץʘʪʘʨ ʢᴇʨʩʝʪʢiʰʪʝʨʜi ץʘʤʪʠʜʳ. ɽש  ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ-ʘʷץ 

ʢʠʽʤʥʽש ʩʳʨʪץʳ ʪװʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʥʘʪʦʤʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝʪʽʥ ʪʘʣʘʧʪʘʨʜʳ ᴅʟʽʨʣʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽʥʜʝ 

ʨʘʩʪʘʡʜʳ[23,  41,42]. 

ᴆʟ ʞײʤʳʩʪʘʨʳʥʜʘ ʋʟʘʢʦʚʘ ʃ.ʇ, ɾʘʙʙʦʨʦʚ ʖ.ʖ, ɸʙʜʫʨʘʭʤʘʥʦʚʘ ʌ.ɸ[43-

47] ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʝש ʙʽʨʽʥʰʽ -ʘ̫  שʜᴅʨʝʞʝʩʽʥʝ ʦʥʳ ץʞʘʡʣʳʣʳ שʢʠʽʤʥʽ ץ
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ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʛʠʛʠʝʥʘʣʳץ ʞᴅʥʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ᴅʩʝʨ 

ʝʪʝʪʽʥʽʥ ʟʝʨʪʪʝʛʝʥ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ - ʘʷץ ʢʠʽʤ ʧʽʰʽʥʽ ʤʝʥ  ʪʘʙʘʥ ᴇʣʰʝʤʽʥʽש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʩᴅʡʢʝʩʪʽʛʽ, ʘʷץ ʢʠʽʤʥʝʥ ʪʘʙʘʥʥʳש ʢװʰ ʘʨץʳʣʳ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʽ,  ʢʝʨʥʝʫʜʽשʙʝʨʽʢʪʽʛʽ, ץʘʣʳʧʪʘʩʫʳ, ʧʽʰʽʥʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ, ʠʽʣʫ ʢʝʟʽʥʜʝʛʽ 

 ʟʘʨʫ ʙʝʨʽʢʪʽʛʽ ʞᴅʥʝײ-ʳ, ʩʦʟʳʣʫʳסʳ, ʘʤʦʨʪʠʟʘʮʠʷʣʳסʘʪʪʳʣʳץ ʳ,  ʪʽʨʝʢסʘʪʪʳʣʳץ

ʙʘʩץʘ ʜʘ ץʘʩʠʝʪʪʝʨʽ ʢʽʨʝʜ ̔[48]. 

ɻʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ-ʞʳʣʫ ʢʝʜʝʨʛʽʣʝʨʽ, ʘʫʘ ᴇʪʢʽʟʛʽʰʪʽʛ,̔ ʙʫ 

ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʵʣʝʢʪʨ ᴇʪʢʽʟʛʽʰʪʽʛʽ,  ʘʷץ ʢʠʽʤʥʽש ʩʘʣʤʘסʳ, ʬʠʟʠʢʘʣʳץ-ʭʠʤʠʷʣʳץ 

 ץʪʦʢʩʠʢʦʣʦʛʠʷʣʳ-ץʳ,  ʩʘʥʠʪʘʨʣʳסʛʠʜʨʦʬʦʙʪʳʣʳ  ,ץʘʩʠʝʪʪʝʨʽ, ʛʠʛʨʦʩʢʦʧʠʷʣʳץ

 .ʘʩʠʝʪʪʝʨʽ ʞʘʪʘʜʳץ

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʛʝ ʪʘʙʘʥʜʳ ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ 

ʭʠʤʠʷʣʳץ ᴅʩʝʨʣʝʨʜʝʥ ץʦʨסʘʫ; ʧʘʡʜʘʣʘʥʫ ץʦʣʘʡʣʳʣʳסʳ;ʢʠʶ ʞᴅʥʝ ʰʝʰʫ 

ʳסשʘʡʣʳסʳ; ʤʝʭʘʥʠʢʘʣʳץ ץʠʤʳʣ-ץʦʟסʘʣʳʩ  ᴅʩʝʨʣʝʨ;̔ ʩʠʧʘʧ-ʩʝʟʽʤʜ ̔ץʘʙʳʣʜʘʫ; 

ʵʩʪʝʪʠʢʘʣʳʣrסʳ; ʢʦʩʪʶʤ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ װʡʣʝʩʽʤʜʽʛʽ; ʤᴅʥʝʨʣʽʢ ʙʘסʳʪʳ, ʪװʩʽ, 

ᴅʨʣʝʥʫʽ ʞᴅʥʝ ʬʫʨʥʠʪʫʨʘʩ,r ʧʽʰʽʥ ʢʦʥʩʪʨʫʢʮʠʷʩʳ, ʧʽʰʽʥʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ, 

ʧʽʰʽʥʥʽש ʤᴅʥʝʨʣʽʣʽʛʽ, ʪװʧʥײʩץʘʣʳסʳ, ʤʘʪʝʨʠʘʣʜʳש ʩʘʧʘʩʳ ʪ.ʙ. ʞʘʪʘʜʳ [49]. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ 

ʙʳʣסʘʨʳʜʘʥ ʞʘʩʘʣסʘʥ ʙײʡʳʤʥʳש ʞʘʣʧʳ ץʘʪʘʨʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʦʨʥʳ ʤʝʥ ʨᴇʣʽʥ ʟʝʨʜʝʣʝʫ ʤʽʥʜʝʪʪʽ. ɹײʣ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʙʘʣʘʣʘʨ ʤʝʥ ʝʨʝʩʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʨʘʣʳץ ʞʘסʜʘʡסʘ ʠʝ 

ʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʗסʥʠ, ʦʣ ץʘʡ ʞʘʩ ʢʝʟʝשʽʥʝ ʞʘץʳʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʫ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʛʠʛʠʝʥʘʣʳץ, ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʢʝʰʝʥʽʥ ʦʙʲʝʢʪʠʚʪʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ [50]. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽ90%ש- ᴇrʟ ץʘʣʘʫʣʘʨʳ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤʜʽ ʪʘשʜʘʡʪʳʥʳ 

ʙʝʣʛʽʣʽ. 

ɹʝʣʛʽʣʽ ʙʦʣסʘʥʜʘʡ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʙʽʨ ʙᴇʣʽʛʽ ʝʨʝʩʝʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ 

ʢʠʽʤʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʘʙʘʥ ʤʝʥ ʙʘʣʪʳʨʜʳש ʧʨʦʧʦʨʮʠʷʩʳʥʜʘסʳ ʙʝʣʛʽʣʽ 

ʢʝʤʰʽʣʽʢʪʝʨʜʽ ʙʘʨʳʥʰʘ ʞʘʩʳʨʫסʘ ʪʳʨʳʩʘʜʳ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʙʽʨʜʝʡ ʘʷץ ʢʠʽʤ 

ᴇʣʰʝʤʜʝʨʽ ʙʘʨ ʝʨʣʝʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʢᴇʨʩʝʪʽʣʛʝʥ. פᴅʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʷץ ʢʠʽʤ ᴇʥʜʽʨʫʰʽ ᴇʥʜʽʨʽʩ 

ʦʨʳʥʜʘʨʳʥʳש ʘʩʩʦʨʪʠʤʝʥʪʪiʢ ʩʘʷʩʘʪʳʥʳש ʢʝʤʰiʣiʢʪʝʨiʥʝ ʞʘʩᴇʩʧiʨiʤʜʝʨʛʝ 

ʘʨʥʘʣסʘʥ ʘʷץ ʢʠiʤʜʝʨʜiש ʘʩʩʦʨʪʠʤʝʥʪʪʽʢ ץʘʪʘʨʳʥʜʘ ʞʦץʪʳסʳʥ ʞʘʪץʳʟʫ ץʘʞʝʪ 

ʝʪʝʜʽ [51]. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʪʘʫʘʨʣʘʨסʘ ʙʘʩʪʳ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ 

 ʠʷʪ ʟʝʨʜʝʣʝʫ ʞᴅʥʝ ʦʩʳץײʟʘʩʳʥʘ ᴅʩʝʨʽʥ ʤסʘʜʘʤ ʘ שʩʪʽװʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʪץ

ʞʘʩʪʘסʳ ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ʘʷץ ʢʠʽʤʥʽײ שʪʳʤʜʳ ʪװʩʪʽ װʡʣʝʩʽʤʽ ʙʦʡʳʥʰʘ 

 .ʘʞʝʪץ ʩʳʥʳʤʜʘʨ ᴅʟʽʨʣʝʫײ

ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʞʘʩʳʥʳש ʰʝʢʘʨʘʩʳ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ʪʦʣʳץ ʙʝʣʛʽʣʝʥʙʝʛʝʥ. 

ʂʝʡʙʽʨ ʘʚʪʦʨʣʘʨ [23] ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʞʘʩʳʥʘ 11-15 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʙʘʣʘʣʘʨ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʜʝʧ ʩʘʥʘʩʘ, ʙʘʩץʘʣʘʨʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥ 13-17 ʞʘʩʪʘסʳ 

 ʣ ʨʝʪʪʝײʢʠʽʤʽ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ɹ ץʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷ (ʳʟʜʘʨץ ʣʜʘʨ ʤʝʥײ)
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ʢᴅʩʽʧʦʨʳʥʜʘʨ ײʣʜʘʨ װʰʽʥ ʜʝ, ץʳʟʜʘʨ װʰʽʥ ʜʝ ʘʷץ ʢʠʽʤʥʽש ʝש ʘʟ ʢᴇʣʝʤʽʥ 

ʰʳסʘʨʘʜʳ. 

ɹײʣ ʞʘסʜʘʡ ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʝʨʝʩʝʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ 

ʩʘʪʳʧ ʘʣʫסʘ ʤᴅʞʙװʨʣʝʡʜʽ. ʆʩʳʣʘʡʰʘ, ʘʷץ ʢʠʽʤʥʽש ʧʽʰʽʥ-ᴇʣʰʝʤʜʝʨʽʥ ʝʩʢʝʨʝʪʽʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʽ ʞʠʽ ʰʳסʘʨʳʣʤʘʡʜʳ. ɹײʣ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʘʨʣʳסʳ 

ʥʘʨʳץʪʳ ʨʝʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ [52]. 

ʂʝʡʙʽʨ ʘʚʪʦʨʣʘʨʞʘʩᴇʩʧiʨiʤ ʞʘʩʳʥʘ 12-15 ʞʘʩʪʘסʳ ʝʨ ʙʘʣʘʣʘʨ ʜʝʧ, ʘʣ 

ʙʘʩץʘ ʘʚʪʦʨʣʘʨ17-21 ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʳ ʞʘʩᴇʩʧiʨiʤ ʞʘʩʳʥʘ ʞʘʪץʳʟʘʜʳ. 

ɽʛʝʨ ʦʩʳ ʜʝʨʝʢʪʝʨʜi ʘʷץ ʢʠiʤʥiש ʢᴇʣʝʤi ʙʦʡʳʥʰʘ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ 

ʙᴇʣiʥiʩiʤʝʥ ʩʘʣʳʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ ʙʘʨʣʳץ ʞʘʩ ʪʦʧʪʘʨʳ ʪʘʣʘʧ ʝʪiʣʝʪiʥ ʘʷץ 

ʢʠiʤʛʝ ץʘʥʘסʘʪʪʘʥʙʘʡʪʳʥʳ ʪʫʨʘʣʳ ʬʘʢʪiʥi ʘʡʪʫסʘ ʙʦʣʘʜʳ. פʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʤʝʛʝʥʜʝʨ ץʘʪʘʨʳʥʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʞʘʩ ʪʦʧʪʘʨʳʥ 

ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, çɸʷץ ʢʠʽʤ ץʘʣʳʙʳè ʄʝʤʉʊ 3927-88 ʞᴅʥʝ çɸʷץ ʢʠʽʤ 

ᴇʣʰʝʤʜʝʨʽè ʄʝʤʉʊ 11373-88 ʩʘʣʳʥסʘʥ ᴇʣʰʝʤʜʝʨ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤʜʽ ʙᴇʣʫ 

ʥʝʛʽʟʽʥ ʝʩʢʽʨʛʝʥ ʜʝʧ ʪʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜ,r ʩʝʙʝʙʽ ʦʣʘʨ ʝʩʢʽ 1970 

ʞʳʣʜʘʨʜʘסʳ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤ ʜʝʨʝʢʪʝʨ ̔ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ [53]. 

ʂʝʡʽʥʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨʜʘ çɹʘʣʘʣʘʨ ʘʷץ ʢʠʽʤʽʥʝ ץʦʡʳʣʘʪʳʥ 

ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨè 7-ײʣʜʘʨ ʪʦʙʳ 13-17 ʞʘʩʪʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʝʜʽ. ʗסʥʠ ʜʝʥʝ ᴇʣʰʝʤʜʝʨʽʥ, ʦʥʳש ʽʰʽʥʜʝ ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ 

 ʘʣʳʧʪʘʩʫץ שʢʠʽʤ ᴇʣʰʝʤʜʝʨʽʥʽ ץʦʨʪʘʩʳʥʘʥ ʙʘʩʪʘʧ ʘʷ שʘʩʳʨʜʳס ʣ XIXײʘʡʪʫ, ʙסʣײ

ʧʨʦʮʝʩʽʥʝ ᴅʩʝʨ ʝʪʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ïʦʣ ʘʢʩʝʣʝʨʘʮʠʷ ʧʨʦʮʝʩʽ [54,55]. 

ʉʦʥʜʳץʪʘʥ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʰʳסʘʨʳʣʘʪʳʥ ʘʷץ ʢʠʽʤʛʝ ץʘʥʘסʘʪʪʘʥʙʘʫʳ 

ʙʘʡץʘʣʘʜʳ.ɹײʣ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʞʘשʘʨʪʫʜʳש ᴇʟʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹײʣ ʨʝʪʪʝ ʪʘʙʘʥʜʘʨʜʳש ᴇʣʰʝʤʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ  ʘʡʤʘץʪʳץ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨסʘ  ץʘʨʘʡ ʝʩʢʝʨʫ ץʘʞʝʪ. ɽש ʘʟ ʟʝʨʪʪʝʣʛʝʥ ɾʘʤʙʳʣ ʦʙʣʳʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʜʘ ʢʝש ʘʫץʳʤʜʳ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ 

ʞװʨʛʽʟʽʣʤʝʛʝʥ. 

 

1.2ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ʥʝʛʽʟʛʽ ʧʘʪʦʣʦʛʠʷʣʳץ 

ʘʫʳʪץʫʣʘʨʳ 

             

ɼײʨʳʩ ʪʘשʜʘʣʤʘסʘʥ ʘʷץ ʢʠʽʤ- ʢᴇʧʪʝʛʝʥ ʘʫʨʫʣʘʨסʘ ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʉʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʽʪᴇʤʝʥʘʷץ ʢʠʽʤ,ʞʘʩ, ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʞʝʪʢʽʥʰʝʢʪʝʨ 

ʘʨʘʩʳʥʜʘ ʪʝʨʽ  ʘʫʨʫʣʘʨʳʥ, ʪʘʙʘʥ ʩװʡʝʢʪʝʨʽ ʘʫʨʫʣʘʨʳʥ ʪʫʜʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʪʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽש ʪװʨʣʽ ʘץʘʫʣʘʨʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ײʪʳʤʜʳ 

ʪʘשʜʘʣסʘʥ ʘʷץ ʢʠʽʤ ʪʽʛʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽʣʽʛʽʥ  ᴅʣʽʜʝ ʙʦʣʩʘ ʞʦסʘʣʪץʘʥ ʞʦ[56-58] ץ. 

ɹײʣ ᴅʩʽʨʝʩʝ ץʘʨץʳʥʜʳ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʙʘʣʘʣʘʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ 

ʤʘשʳʟʜʳ, ʩʝʙʝʙʽ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ ʜᴅʣ ʦʩʳ ʪײʩʪʘ ץʘʣʳʧʪʘʩʘʜʳ. ɸʣ ʙײʣ, ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʪʘʙʘʥʥʳש ʜײʨʳʩ ץʘʣʳʧʪʘʩʫʳʥʘ, ʞʘʨʘץʘʪʪʘʨʜʘʥ ץʦʨסʘʫʳʥʘ, ʢᴇʧʪʝʛʝʥ 

ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫʳʥʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

ɾʘʩᴇʩʧʽʨʽʤ ʢʝʟʝשʽʥʜʝ ʩʘʧʘʩʳʟ ʘʷץ ʢʠʽʤ ʢʠʽʧ ʞװʨʫ ץʘʥʜʘʡ ʪʝʨʽʩ ʩʘʣʜʘʨסʘ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ץʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ,ʢʝʣʝʩʽʣʝʨʜʽ ʘʡʪʘ ʢʝʪʩʝʢ ʙʦʣʘʜʳ 

[59,60]. ʊʘʙʘʥ-ʙײʣ ʩװʡʝʢʪʝʨʤʝʥ ʙʫʳʥʜʘʨ, ʙײʣʰʳץ ʝʪʪʝʨ ʞᴅʥʝ ʩʽשʽʨʣʝʨʤʝʥ 
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ʙʽʨʽʢʢʝʥ, 26 ʩװʡʝʢʪʝʥ ʪײʨʘʪʳʥ ʪʽʨʝʢ-ץʠʤʳʣ ʞװʡʝʩʽʥʽש ʙʽʨʽ. ɾʘשʘ ʪʫסʘʥ 

ʙʘʣʘʣʘʨʜʳש ʪʘʙʘʥʳ ʪʫʳʣסʘʥʜʘ ᴅʣʽ ץʘʣʳʧʪʘʩʧʘסʘʥ, ʘʣ ʙʦʣʘʰʘץ ʩװʡʝʢ 

 ʨʝװʡʝʢʪʝʨʽ ʪʽʢ ʞװʨʳʣʳʤʜʘʨʳ ʰʝʤʽʨʰʝʢ ʪᴅʨʽʟʜʝʩ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʊʘʙʘʥ ʩײץ

ʙʘʩʪʘסʘʥʥʘʥ ʙʘʩʪʘʧ ʙʝʣʩʝʥʜʽ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʡʜʳ, ʙײʣ ʤᴅʩʝʣʝɺ.ʆ.ʉʠʥʝʚʘ, 

ɻʨʜʟʝʣʠʜʟʝ ʄ.ɻ.,ʉ.ʖ.ʂʠʩʝʣʝʚ, ɸ.ʖ.ʃʫʢʘʯʘʚʪʦʨʣʘʨʤʝʥ ʞײʤʳʩʪʘʨʳʥʜʘ 

ʟʝʨʪʪʝʣʛʝʥ [61-63]. 

ɸʜʘʤʥʳש ʪʘʙʘʥʳ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʙʠʦʤʝʭʘʥʠʢʘʣʳץ ץʳʟʤʝʪʪʽ ʘʪץʘʨʘʜʳ: 

ʩʝʨʧʽʤʜʽʣʽʢ, ʨʝʬʣʝʢʩʦʛʝʥʜʽʢ, ʪʝʧʝ-ʪʝשʜʽʢ ʞᴅʥʝ ʠʪʝʨʽʤʜʽʣʽʢ: 

ī ʪʘʙʘʥʥʳש ʩʝʨʽʧʧʝʣʽ ץʳʟʤʝʪʽ ʦʣ- ʞװʨʫ, ʞװʛʽʨʫ ʞᴅʥʝ ʩʝʢʽʨʫ ʫʘץʳʪʳʥʜʘ 

ʙʫʳʥʜʘʨʜʳ, ʦʤʳʨʪץʘʣʘʨ ʤʝʥ ʙʘʩ ʩװʡʝʛʽʥ ʞʘʨʘץʘʪʪʘʥ ʩʘץʪʘʡʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʘʥ ʘʫʳʨʪʧʘʰʳʣʳץ ʧʝʥ ʩʦץץʳʥʳש ʢᴇʧʰʽʣʽʢ ᴅʩʝʨʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ; 

ī ʪʘʙʘʥʥʳש ʠʪʝʨʽʤʜʽʢ ץʳʟʤʝʪʽ ʘʜʘʤסʘ ʢʝʟ-ʢʝʣʛʝʥ ʙʘסʳʪʪʘ: ʘʣסʘ, ʘʨʪץʘ, 

ʞʘʥʳʥʘ װʜʝʤʝʣʽ ץʦʟסʘʣʳʩ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

ī ʪʘʙʘʥʥʳש ʪʝʧʝ-ʪʝשʜʽʣʽʢ ץʳʟʤʝʪʽ ʘʜʘʤʥʳש ʞװʨʛʝʥ ʢʝʟʜʝʛʽ ʙʦʡʳʥʘ 

ʙʝʡʽʤʜʝʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ī ʪʘʙʘʥʥʳש ʨʝʬʣʝʢʩʦʛʝʥʜʽʢ ץʳʟʤʝʪʽ ʜʝʛʝʥʽʤʽʟ ʘʜʘʤ ʜʝʥʝʩʽʥʽש ᴅʨ ʪװʨʣʽ ʽʰʢʽ 

ʦʨʛʘʥʜʘʨʳ ʪʘʙʘʥ ʨʝʬʣʝʢʩʦʛʝʥʜʽʢ ʘʡʤʘסʳʥʳש ʞװʡʢʝ ʞײʨʥʘץʪʘʨʳʤʝʥ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳ ʙʘʨ. 

ʊʘʙʘʥ װʰ ʙᴇʣʽʢʪʝʥ ʪײʨʘʜʳ, ʦʣʘʨ (ʩʫʨʝʪ 1.1): ʘʣʜʳʥסʳ ʞʘסʳʥʜʘסʳ ʪʘʙʘʥ 

ʩװʡʝʛʽ, ʪʘʙʘʥ ʩװʡʝʢ ʞᴅʥʝ ʩʘʫʩʘץʪʘʨ [64].ʊʘʙʘʥ ʘʣʜʳʥסʳ ʞʘסʳʥʳש ʩװʡʝʢʪʝʨʽʥʝ 

ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 1-ʘʩʳץ ʩװʡʝʢ, 2-ᴇʢʰʝʣʽʢ, 3-ץʘʡʳץ ʪᴅʨʽʟʜʽ ʩװʡʝʢ, 4-ʢʫʙ ʪᴅʨʽʟʜʽ 

ʩװʡʝʢ, 5-ʞʽשʽʰʢʝ ʩװʡʝʛʽ. ʊʘʙʘʥʩװʡʝʢʪʝʨʽʥʝ  6-ʙʝʩ ʪʘʙʘʥ ʩװʡʝʢʪʝʨ ʞʘʪʘʜʳ. 

ɹʘʨʤʘץʪʘʨ ʩװʡʝʢʪʝʨʽ ʬʘʣʘʥʛʘʣʘʨʜʘʥ ʪײʨʘʜʳ: 7 ï ʥʝʛʽʟʛʽ, 8 ï ʦʨʪʘסשʳ, 9 ï 

ʪʳʨʥʘץʪʳ. 

 

 
 

ʉʫʨʝʪ 1.1-  ʊʘʙʘʥ ʩװʡʝʢʪʝʨʽ ײץʨʳʣʳʤʳʥʳש ʩײʣʙʘʩʳ 

 

ɸʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʪʘʙʘʥʥʳש ʧʽʰʽʥʽ ʤʝʥ ץʳʟʤʝʪʽʥʜʝʛʽ ʳץʪʠʤʘʣ 

ʘʫʳʪץʫʣʘʨסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ:  

ʊʘʙʘʥʥʳש (ʩʫʨʝʪ 1.2) ײץʨʳʣʫʳ ʤʝʥ ץʳʟʤʝʪʽʥʜʝ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ 

ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʳʪץʫʣʘʨ: ʞʘʣʧʘץ ʪʘʙʘʥ, װʣʢʝʥ ʩʘʫʩʘץʪʳש ʩʳʨʪץʘ ʘʫʳʪץʫʳ, 

ʩʘʫʩʘץʪʘʨʜʳץ שʠʩʘʶʳ, ʙʫʳʥʜʘʨʜʳש ʜʝʬʦʨʤʘʮʠʷʩʳ, ᴇʢʰʝ ʘʫʨʫʣʘʨʳ. 
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ʉʫʨʝʪ 1.2- ʊʘʙʘʥʥʳש ʥʝʛʽʟʛʽ ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʳʪץʫʣʘʨʳ 

 

ʊʘʙʘʥʥʳש ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʳʪץʫʣʘʨʳʥʳש ʩʝʙʝʧʪʝʨʽʥ ʰʘʨʪʪʳ ʪװʨʜʝ ʽʰʢʽ 

ʞᴅʥʝ ʩʳʨʪץʳ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. ʉʳʨʪץʳ ʘʫʳʪץʫʣʘʨ, ʢᴅʩʽʙʠ ʤʘʤʘʥʜʳץץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʨʪʧʘʣʳץʪʘʨ, ʳסשʘʡʩʳʟ, ʪʘʨ ʘʷץ ʢʠʽʤʜʝʨʜʽ  ʢʠʶʤʝʥ ץʘʪʘʨ 

ʩʳʨʪץʳ ʦʨʪʘʥʳש ʪʝʨʽʩ ᴅʩʝʨʣʝʨʽ ʞʘʪʘʜʳ. ɯʰʢʽ ʩʝʙʝʧʪʝʨʜʽש ʘʨʘʩʳʥʜʘ ʪץײʳʤ 

 ʳʥʘʩʳʥסᴅʣʩʽʟʜʽʛʽ ʤʘ שʝʪ ʘʧʧʘʨʘʪʳʥʳץʣʰʳײʳ ʙץʘʰסʫʘʣʘʫ ʙʝʡʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʘʣץ

ʘʰʘʪʳʥ ʬʘʢʪʦʨʣʘʨ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʣʧʘץ ʪʘʙʘʥ  (ʩʫʨʝʪ 1.2,ʘ) ï ʪʘʙʘʥ ʜᴇשʝʩʽʥʽש ʪװʩʫʽʥ ʩʠʧʘʪʪʘʧ, ʪʘʙʘʥ 

ʧʽʰʽʥʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ. ʂʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʜᴇשʝʩʪʽש ʪʦʣʳץ ᴇʟʛʝʨʫʽ 

ʢʝʟʜʝʩʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʜʝʬʦʨʤʘʮʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʢʰʝʥʽש 

 ʙʝʡʥʝʣʝʥʫʽ שʧʽʰʽʥʽʥʽ  שʪʘʙʘʥʥʳ ץʘʣʘʜʳ. ɾʘʣʧʘץʘ ʰʝʛʽʥʫʽ ʙʘʡץʩʳʨʪ שʠʩʘʶʳʥʳץ

ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʝʥʽʥʝʥ ʜʝ, ײʟʳʥʜʳסʳʥʘʥ ʜʘ ʘʨʪʘʜʳ.  ɾʘʣʧʘץ ʪʘʙʘʥʥʳש ʥʝʛiʟʛi 

ʙʝʣʛiʣʝʨiʥʝ  ʢʝʣʝʩiʣʝʨʜʽ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ: ʪʘʙʘʥʥʳש ʧʽʰʽʥʽʥʽש ᴇʟʛʝʨʫʽ, ʪʝʟ 

 ʨʫʜʘ ʧʘʡʜʘײʨʛʝʥʜʝ ʞᴅʥʝ ʪװʘʣʫʳʥʘ, ʞסʦʟץ ʰʝʢʪʝʫʣʽ שʪʘʙʘʥʥʳ ,ץʳʰʪʳסʘʞʘץ

ʙʦʣʘʪʳʥ ʳסשʘʡʩʳʟʜrץ, ʘʫʳʨʪʧʘʰʳʣʳץ. ɾʘʣʧʘץ ʪʘʙʘʥ ʧʘʪʦʣʦʛʠʷʩʳ -ʧʘʡʜʘ 

ʙʦʣסʘʥ ʞᴅʥʝ ʪʫʘ ʙʽʪʢʝʥ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɾװʨʝ ʢʝʣʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘʣʧʘץ ʪʘʙʘʥ 

ʞʠʽʨʝʢ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ʞʘʨʘץʘʪʪʳש ʥᴅʪʠʞʝʩʽʥʝʥ, ʪʳʤ װʣʢʝʥ ʞᴅʥʝ ʪʘʙʘʥסʘ ײʟʘץ 

ʘʫʳʨʪʧʘʣʳץ ʙʦʣסʘʥʜʘ ʥʝʤʝʩʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʘʤʫ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɾʘʣʧʘץ 

ʪʘʙʘʥʥʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʽʰʽʥʽ ʙʽʨʪʽʥʜʝʧ ʜʘʤʫʳ ʞᴅʥʝ ʪʘʙʘʥʥʳש ʙײʣʰʳץʝʪ ʧʝʥ 

ʪʘʨʘʤʳʩʪʘʨʜʳש ʪʦʥʫʩʪʳץ ʢʝʤʫʽ ײץʨʣrסʳʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

  שʡʝʛʽʥʽװʩ שʪʳץʫʳ  (ʩʫʨʝʪ 1.2,ʙ) ï ʙʽʨʽʥʰʽ ʩʘʫʩʘץʘʫʳʪ שʪʳץʣʢʝʥ ʩʘʫʩʘת

ʩʳʨʪץʘ ʰʳסʫʳ ʞᴅʥʝ ʝʨʝʢʰʝ ʞʘסʜʘʡʣʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥ ʙʘʰʧʘʡʜʳש ʢᴇʨʰʽ 

ʩʘʫʩʘץʪʘʨʜʳש ʘʩʪʳʥʜʘ, ʘʣ ʢʝʡʜʝ װʩʪʽʥʜʝ ʦʨʥʘʣʘʩʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ.  ɹײʣ 

ʞװʨʽʩ-ץʳʤʳʣʜʳ ʝʨʝʢʰʝʣʝʥʜʽʨʽʧ, ʩʳʟʜʘʪʳʧ ʘʫʳʨʘʜʳ. תʣʢʝʥ ʩʘʫʩʘץʪʳש ʘʫʳʪץʫʳ 

ʪʫʘ ʙʽʪʢʝʥ ʥʝʤʝʩʝ ʞװʨʝ ʢʝʣʝ ʪʘʨ ʘʷץ ʢʠʽʤʜʝʨʜʽ ʢʠʛʝʥʥʝʥ ʙʦʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʞװʨʛʝʥ ʢʝʟʜʝ ʪʘʙʘʥסʘ ʪװʩʢʝʥ ץʘʪʪʳ ʩʦץץʳʥʳש ᴅʩʝʨʽʥʝʥ ʙʽʨʽʥʰʽ ʩʘʫʩʘץʪʳש 

ʩװʡʝʛʽʥʽש ʙʘʩʪʠʝʛʽʥʝ ʘʫʳʨʪʧʘʣʳץ ʘʨʪʘ ʪװʩʝʜʽ. ʊײʤʩʳסʳ  ʪʘʨ ʘʷץ ʢʠʽʤʜʝ 

ʩʘʫʩʘץʪʘʨʜʳץ שʘʣʳʧʪʳ ʦʨʥʘʣʘʩʫʳʥʘ ʦʨʳʥ ʙʦʣʤʘסʘʥʜʳץʪʘʥ, ʙʘʩ ʙʘʨʤʘץ 

ʪʘʙʘʥʥʳש ʩʳʨʪץʳ ʞʘסʳʥʘ ʘʫʳʪץʠʜʳ. 

ᴆʢʰʝʥʽש ʜʝʬʦʨʤʘʮʠʷʩʳ  (ʩʫʨʝʪ 1.2,ʚ) -ʪʘʙʘʥʥʳש ʦʨʪʦʧʝʜʠʷʣʳץ ʘʫʨʫʳ. 

ɸʫʨʫ ʙײʣʰʳץ ʝʪ ʞᴅʥʝ ʙײʡʳʥʜʘʨʜʳש ʙʘʣʘʥʩʳʥʳש ʙײʟʳʣʫʳʤʝʥ, ʙʦʡʣʳץ ʞᴅʥʝ 
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ʢᴇʣʜʝʥʝש ʞʘʣʧʘץʪʘʙʘʥʜʳʣʳסʳʤʝʥ ʢᴇʨʽʥʝʜʽ. ɾװʨʫ ʢʝʟʽʥʜʝ ʪʘʙʘʥʥʳש ʽʰʢʽ 

ʙᴇʣʽʛʽʥʝ ʩʘʣʤʘץ ʪװʩʽʧ,  ᴇʢʰʝʩʽ ʤʝʥ ʩʘʫʩʘץʪʘʨʳ ʩʳʨʪץʘ ʙײʨʳʣʫʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ʉʳʨʪʪʘʡ ץʘʨʘסʘʥʜʘ, ʙײʣ ʪʘʙʘʥ ʙʫʳʥʜʘʨʳ ʤʝʥ ʘʷץ ʙʫʳʥʜʘʨʳʥʳש ʍ-

ʪᴅʨʽʟʜʽ ץʠʩʘʶʳʥʘ ץײʩʘʡʜʳ. ɸʷץ ʪʽʢ ʪײʨסʘʥ ʞᴅʥʝ ʙʽʨʽʢʢʝʥ ʞʘסʜʘʡʜʘ ᴇʢʰʝ ʙʽʨ-

ʙʽʨʽʥʝʥ װʣʢʝʥ, ʙʽʨʥʝʰʝ  ʩʘʥʪʠʤʝʪʨ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩʘʜʳ. ɽʤʜʝʫʩʽʟ ʚʘʣʴʛʫʩʳ 

ʙʘʨ ʘʜʘʤ ʘʷץʪʳש ʪʝʟ ʰʘʨʰʘʫʳʥʘʥ ʜʘסʜʳʣʳ ᴇʤʽʨ ʩʘʣʪʳʥ ʞװʨʛʽʟʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʞʦסʘʣʪʘʜʳ. 

ʊʘʙʘʥʥʳש ʙʘʣסʘ ʪᴅʨʽʟʜʽ ʩʘʫʩʘץʪʘʨ (ʩʫʨʝʪ 1.2,ʛ)ï ʙʘץʘʡʰʳץ ʘʨʘʣʳץ 

ʙʫʳʥʜʘʨסʘ ʙװʛʽʣ̔ ʧ, ʧʽʰʽʥʽ ʙʘʣסʘʥʳ ʝʩʢʝ ʪװʩʽʨʝʪʽʥ ʢᴇʨʽʥʽʩʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ 

ʨʝʪʪʝ ʙʫʳʥ ʘʡʥʘʣʳʩʳʥʜʘסʳ ʪʘʙʘʥ ʙʘʨʤʘסʳʥʳװ שʩʪʽʥʛʽ ʞʘסʳ ʞʦסʘʨʳ ʰʳסʳʧ, ʘʷץ 

ʢʠʽʤʜʝʨʜʽץ שʘʪʪʳ װʡʢʝʣʽʩʽʥ ʙʘʩʪʘʥ ʢʝʰʝʜʽ. ʄײʥʜʘʡ ʩʘʫʩʘץʪʘʨʜʳש ʧʽʰʽʥʩʽʟʜʝʥʫʽ 

ʢᴇʙʽʥʝʩʝ ʩʘʫʩʘץʪʘʨʜʳש ʪʦʣʳסʳʤʝʥ ʪʽʢʪʝʥʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʦʣʤʘʡʪʳʥ, ʪʘʙʘʥʥʳש 

 ʢʠʽʤʜʝʨʜʽ ʢʠʛʝʥʥʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ץʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ ʘʷסʟʳʥʜʳײ

ʧʘʪʦʣʦʛʠʷ.  

 ʪʝʨ ʙʝʟʜʝʨʽʥʜʝʛʽ ʬʫʥʢʮʠʷʣʘʨʳʥʜʘ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ שʘʪʪʳ ʪʝʨʣʝʫïʪʘʙʘʥʥʳפ

ʪʝʨ ʙᴇʣʽʥʫ ʝʨʝʢʰʝʣʽʛ̔. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ ʪʝʨ ʘʷץ ʢʠʽʤʥʽש ʽʰʽʥʜʝ ʘʨʪʳץ 

ʤᴇʣʰʝʨʜʝ ʙᴇʣʽʥʝʜʽ. ʊʘʙʘʥʥʳש ʜʳʤץʳʣʜʘʥʫʳ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʝʨʽʥʽ ʟʘץʳʤʜʘʧ, 

ʦʥʳש ʘʫʳʨʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʂװʩʪʽʣʽʢ ï ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʪʘʙʘʥʳש ʞʝʢʝ ʙᴇʣʽʢʪʝʨʽʥʝ ʘʷץ ʢʠʽʤʥʽש 

 .ʞʫʘʥʜʘʫʳ שʡʢʝʣʽʩ ᴅʩʝʨʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʝʨʽʥʽװ ʳʩʳʤʳ ʤʝʥץ

ʊʦʟʫ ï ץʘʪʪʳ ʘʷץ ʢʠʽʤʥʝʥ, ץʘʪʧʘʨʣʘʨʤʝʥ ʥʝʤʝʩʝ װʩʪʽʥ ʜᴇʨʝʢʽ ʞʽʧʪʝʨʤʝʥ 

ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʙᴇʣʰʝʢʪʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ ʪʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳ. 

ɾʦסʘʨʳʜʘ ʩʠʧʪʪʘʣסʘʥ ʪʘʙʘʥ  ʧʽʰʽʥʽʥ ʪװʨʣʽ װʣʛʽʣʝʨʽʩʫʨʝʪ 1.3 ʢᴇʨʩʝʪʽʣʛʝʥ. 

     
ʘ ʙ ʚ ʛ ʜ 

      
ʝ ʞ ʟ ʠ ʢ ʣ 

 

ʉʫʨʝʪ 1.3-ʊʘʙʘʥ ʜᴇשʝʩʽʥʽש ʥʝʛʽʟʛʽ ʧiʰiʥʩiʟʜʝʥʫʽʥʽװ שʣʛʽʣʝʨʽ 

 

ɹʽʨ ץʘʣʳʧʪʳ ʞʘʟʳץʪʘʥʫ ʪʘʙʘʥʥʳש ʦʨʪʘʣʳץ ʙᴇʣʽʛʽʥʜʝʛʽ ʢװʤʙʝʟʜʽש 

ʢʝʤʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ (ʩʫʨʝʪ 1.3,ʘ). 
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ʊʘʙʘʥʥʳװ שʩʪʽʥʛʽ ʙᴇʣʽʛʽʥʽש ʞʘʟʳץʪʘʥʫʳʞʝʪʢʽʣʽʢʪʽ ʢʝש ʞʘʡʳʣסʘʥ, 

ʢᴇʣʜʝʥʝש ʞʘʣʧʘץ ʪʘʙʘʥ ʩʠʷץʪʳ ץʘʨʘʣʘʜʳ. ᴄʨ ʪװʨʣʽ ʞʘסʜʘʡʜʘ  ʧʨʦʢʩʠʤʘʣʴʜʳ 

ʙᴇʣʽʛʽ, ʩʦʥʳש ʽʰʽʥʜʝ ᴇʢʰʝʥʽש ʜײʨʳʩ ʞʘסʜʘʡʳ ʞᴅʥʝ ʪʘʙʘʥʥʳש ʦʨʪʘʩʳʥʜʘסʳ 

ʩװʡʝʢʪʝʨ ʘʡץʳʥ ʙʝʡʥʝʣʝʥʫʽ ʙʘץʳʣʘʥʘʜʳ (ʩʫʨʝʪ 1.3,ʙ). ʄײʥʜʘʡ ʧʽʰʽʥʩʽʟʜʝʥʫʜʽ 

ʧʣʶʩʥʝʬʘʣʘʥʛʘʣʳץ ʪʦʧʩʘʣʳʥʳש ʰʘʤʘʜʘʥ ʪʳʩ ʙʦʣʫʳʥ ʥʝʤʝʩʝ ʪʘʙʘʥʥʳש 

ʘʥʘʪʦʤʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪװʩʽʥʜʽʨʫʛʝ ʙʦʣʘʜʳ [64] 

ʊʘʙʘʥʥʳש ʧʨʦʢʩʠʤʘʣʴʜʳ ʙᴇʣʽʛʽʥʽש ʧʽʰʽʥʩʽʟʜʝʥʫʽ ʢᴇʣʜʝʥʝש 

ʞʘʟʳץʪʳץʪʘסʳ ᴇʢʰʝʥʽש ʜʝʬʦʨʤʘʮʠʷʩʳ (ʩʫʨʝʪ 1.3ʚ,ʛ).  

ɾʘʟʳץʪʳץʪʘ ʪʘʙʘʥ ʧʽʰʽʥʽ ᴅʨ ʪװʨʣʽ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʘʜʳ. ɹʽʨ ʢʝʟʜʝ ʙʝʣʛʽ 

ᴇʢʰʝʥʽש ʧʨʦʝʢʮʠʷʩʳʥ ʩʳʨʪץʘ ʙʝʡʥʝʣʝʧ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʪʘʙʘʥʥʳש ʞʘʟʳץ 

ʚʘʣʴʛʫʩʪʳץ ʩʘʫʩʘץ ʙᴇʣʽʤʽʥʽש ʘʫʳʪץʳסʘʥ ʞʘסʜʘʡʳ (ʩʫʨʝʪ 1.3ʜ,ʝ), ʘʣ ᴇʟʛʝ 

ʞʘסʜʘʡʜʘ ʪʘʙʘʥ ʜᴇʥʝʩʽʥʽש ʞʦץʪʳסʳ ʢᴇʨʩʝʪʽʣʝʜʽ (ʩʫʨʝʪ 1.3,ʞ). ʉʦʥʳʤʝʥ ʙʽʨʛʝ 

ʧʽʰʽʥʩʽʟʜʝʥʫʜʽש ᴅʨ ʪʫʨʣʽ ʪװʨʽʤʝʥ ʪʽʨʢʝʩʝʪʽʥ ʪʘʙʘʥʜʘʨ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥʽ ʘʡץʳʥ 

(ʩʫʨʝʪ 1.3 ʟ,ʠ,ʢ,ʣ,ʤ). 

 ʊʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʳש ʝש ʙiʨiʥʰi ʢʝʟʝשi 8-9 ʞʘʩץʘ ʢʝʣʛʝʥʛʝ 

ʜʝʡiʥ ʘʷץʪʘʣʘʜʳ, ʘʣ ʛʦʨʤʦʥʜʳץ ʞʝʪiʣʫ ʢʝʟʝשiʥʜʝ ʪʘʙʘʥ ײץʨʳʣʳʤʳʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʝʪiʣʜiʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞײʤʳʩʪʘʨ ʞװʨʛiʟiʣʝʜi . ɸʜʘʤ ᴅʨʜʘʡʳʤ 

ʘʫʳʨʪʧʘʰʳʣʳץʩʳʟ,ʙʽʨץʘʣʳʧʪʘ ʞװʨʤʝʡʜʽ. ɸʣ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ 

ʦʣʘʨ ᴇʪʝ ʙʝʣʩʝʥʜʽ ʤʝʭʘʥʠʢʘʣʳץ ץʠʤʳʣ-ץʦʟסʘʣʳʩץʘ ʪװʩʽʧ ʪʝʟ ʰʘʨʰʘʧ, 

ʳסשʘʡʩʳʟʜʳץ ʪʫʳʥʜʘʧ, ʪʽʧʪʽ ʘʷץʪʘʨʳʥʳש ʘʫʳʨʫʳʥʘ ʜʘ ʰʘסʳʤʜʘʥʘ ʙʘʩʪʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ ʳסשʘʡʩʳʟ ʘʷץ ʢʠʽʤ ʙײʣ ʩʠʤʧʪʦʤʜʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʘʫʳʨʣʘʪʫʳ ʤװʤʢʽʥ 

[65-67]. 

 ɸʷץ ʢʠʽʤʥʽש ʝש ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʘʩʪʳסשʳ ʙᴇʣʰʝʢʪʝʨʜʽש 

ʘʤʦʨʪʠʟʘʮʠʷʣʳץ ץʘʩʠʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥʘ ʞʝʨʛʽʣʽʢʪʽ 

ʢװʰʪʽʢ ᴅʩʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞʝʪʢʽʣʽʢʩʽʟ ʘʤʦʨʪʠʟʘʮʠʷ ʪʝʟ ʰʘʨʰʘʫʜʳ, ʞʘסʳʤʩʳʟ 

ʩʝʟʽʤʜʝʨʜʽ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ [68,69]. 

ɹʽʨʘץ ʘʷץ ʢʠʽʤʥʽש ʢʝש ʙʦʣʫʳ ʜʘ ʪʘʙʘʥʥʳש ʜײʨʳʩ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʜʽ. ʆץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʘʷץ ʢʠʽʤʥʽש ʢʝש ʪʘʨʘʣסʘʥ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ 

ʩʧʦʨʪʪʳץ ʘʷץ ʢʠʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʨʘץ, ʢᴇʙʽʥʝʩʝ ʩʧʦʨʪʪʳץ ʘʷץ ʢʠʽʤ ʜʝʧ 

ʙʘʨʣʳץ ʢʨʦʩʩʦʚʢʘʣʘʨ ʪװʩʽʥʽʣʝʜʽ. ɸʣʘʡʜʘ ʘʷץ ʢʠʽʤʥʽש ʪʳʤ ʢʝש ʙʦʣʫʳ ʘʷץʪʳש ʘʣסʘ 

ʳסʳʩʫʳʥʘ ʞᴅʥʝ ʜʝʥʝʥʽש ʘʫʳʨʣʳסʳ ʩʘʫʩʘץʪʘʨʜʳש ʦʨʪʘʩʳʥʘ ʘʫʳʩʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ʊײʨʘץʪʳ ʪװʨʜʝ ʩʘʣʤʘץ ʪװʩʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʝʢʽʥʰʽ ʩʘʫʩʘץ ʢᴇʙʽʥʝʩʝ ʙʘʣסʘ ʪᴅʨʽʟʜʽ 

ʙʦʣʘʜʳ ʞᴅʥʝ ʦʥʳש ʞʘʩʪʳץʰʘʩʳ ʪʽʨʝʢʢʝ ץʘʪʪʳ ץʳʩʳʣʳʧ, ʙײʣ ʘʷץ ʪʳʨʥʘסʳʥʳש 

ʘʫʳʨ ץʳʩʳʤʳʥ ʪʫʜʳʨʘʜʳ [70-72]. 

ɹʦʩ ʢʝשʽʩʪʽʢʪʽ ʘʷץ ʢʠʽʤ ʪʘʙʘʥ ʪʽʨʝʛʽʥʽש ʥװʢʪʝʣʝʨʽʥʽש ᴇʟʛʝʨʽʧ ʦʪʳʨʫʳʥʘ, 

ʩʦʥʜʘʡ-ʘץ ʙײʣʰʳץ ʝʪ ʢʝʨʥʝʫʽʥʽש ʢװʨʪ ᴇʟʛʝʨʫʽʥʽש ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ʪʝʟ ʰʘʨʰʘʫʳʥ ᴅʢʝʣʝʜʽ. ɹʦʩ ʘʷץ ʢʠʽʤʤʝʥ ʞװʨʫ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʩʝʥʽʤʩʽʟ 

ʪʫʳʥʜʘʪʘʜʳ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʦʙʳץ ʙʫʳʥʳʥʳש ʰʳסʫʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʩʘʫʩʘץʪʘʨ 

ʤʝʥ ᴇʢʰʝ ʪʝʨʽʩʽʥʽש ʞʳʨʪʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ [73-77]. 

ɸʷץ ʢʠʽʤ ʙᴇʣʰʝʢʪʝʨʽץ שʘʣʳש ʪʽʛʽʣʛʝʥ ʙᴇʣ̔ʢʪʝʨʽ, ᴅʰʝʢʝʡʣʝʨ ̔ ʙʘʨ ʞʝʨʣʝʨʽ 

ʪʘʙʘʥ ʙʫʳʥʜʘʨʳʥ ʟʘץʳʤʜʘʧ ץʳʩʳʣʫʳʥʘ ʞᴅʥʝ ʪʝʨʽʥʽװ שʡʢʝʣʫʽʥ ʪʫʜʳʨʘʜʳ. 

ʂʝʡʜʝ ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʙᴇʣʰʝʢʪʝʨʽ װʰʽʥ ʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʘʩʘʥʜʳ ʞᴅʥʝ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʪʽʪʽʨʢʝʥʜʽʨʫʜʽ, ʪʝʨʽʥʽץ שʘʙʳʥʫʳʥ, ʞʘʣʧʳ ʘסʟʘסʘ 

ʫʳʪʪʳ ᴅʩʝʨʽʥ ʪʫסʳʟʘʜʳ. ʆʩʳʥʜʘʡ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ ʞʘʩʘʣסʘʥ ʘʷץ ʢʠʽʤ ץʳʟʳʧ 
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ʢʝʪʫʽ ʜʝ ʤװʤʢʽʥ. ʆʩʳʣʘʡʰʘ, ʜʝʥʩʘʫʣʳץץʘ ʟʠʷʥ ʘʷץ ʢʠʽʤʜʽ ʢʠʶʜʽש ʩʘʣʜʘʨʳ 

ʪʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳ, ʩʘʫʩʘץʪʘʨ ʤʝʥ ʪײʪʘʩʪʘʡ ʘʣסʘʥʜʘ ʪʘʙʘʥʥʳץ שʠʩʘʶʳʥʘ, 

ʞʘʣʧʘץ ʪʘʙʘʥʜʳץץʘ, ʤװʩʽʥʥʽש ʥʘʰʘʨʣʘʫʳʥʘ, ץʘʥ ʘʡʥʘʣʳʤʳʥʳש ʙײʟʳʣʫʳʥʘ ʞᴅʥʝ 

ʪ.ʙ. ᴇʟʛʝʨʽʩʪʝʨʛʝ ʘʣʳʧ ʢʝʣʝʜʽ[78,79]. ɹײʣ ʨʝʪʪʝ ʘסʟʘʥʳץ שʘʣʳʧʪʳ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ 

ʞʦסʘʨʳʜʘ ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ ʘʫʳʪץʫʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʳש ʧʘʡʜʘ 

ʙʦʣʫʳʥʳש ʙʘʩʪʘʧץʳ ʥװʢʪʝʩʽ ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʓסשʘʡʩʳʟ ʘʷץ ʢʠʽʤ ʢʠʽʧ ʞװʨʫ ʤʝʥ ʢʝʡʙʽʨ ʘʫʨʫʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʩʝʙʝʧ-

ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʳ ץʘʨʘʡʪʳʥ ʙʦʣʩʘ1.4 ,ץ-ʩʫʨʝʪʪװʨ̔ʥʜʝ 

ʘʡץʳʥʜʘʣʳʧʙʝʨʽʣʛʝʥ. ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘ ʝʨʝʢʰʝ 

ʘʫʨʫʣʘʨʳʥʳש ʙʽʨʽʥʰʽ ʢʝʟʝʛʽʥ ʪʽʨʝʢ-ץʠʤʳʣ ʤװʰʝʩʽʥʽש ʬʫʥʢʮʠʷʣʘʨʳʥʳש 

ʙײʟʳʣʫʳ ʘʣʘʜʳ. ʄʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʳʟʳץʪʳ 

ʟʘשʜʳʣʳץʪʘʨ ʘʥʳץʪʘʣʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʞʦסʘʨʳʜʘ ʘʪʘʧ ᴇʪʽʣʛʝʥʜʝʡ, ʤʝʢʪʝʧ 

ʙʽʪʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨʜʳס-80% שʘ ʞʫʳסʳ ʦʤʳʨʪץʘʥʳש ʞʦʪʘʩʳʥʳש ʜײʨʳʩ 

 .ʘʣʳʧʪʘʩʧʘʫʳʥ ʢᴇʨʩʝʪʪʽ [80-83]ץ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

ʉʫʨʝʪ 1.4-ʓסשʘʡʩʳʟ ʘʷץ ʢʠʽʤ ʢʠʽʧ ʞװʨʫ ʤʝʥ ʢʝʡʙʽʨ ʘʫʨʫʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩ 

 

ɽʢʽʥʰʽʜʝʥ, ʝʨʝʢʰʝ ʞʘʩ ʢʝʟʝשʜʝʨʽʥʜʝ, ʦʤʳʨʪץʘ ʞʦʪʘʩʳʥʜʘסʳ ʘץʘʫʣʘʨ ʩʘʥʳ 

ʝʜᴅʫʽʨ ʘʨʪʘʜʳ. ʆʤʳʨʪץʘʥʳש ʞᴅʥʝ ʦʥʳײץ שʨʳʣʳʤʳʥʳש ʜײʨʳʩ ʞײʤʳʩ 

ʽʩʪʝʤʝʫʽʥʽש ʙײʟʳʣʫʳʥʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥʽש ʘʨʘʩʳʥʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ 

ʢʠʽʤʜʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʘʷץ ʢʠʽʤ ʢʠʶʽʜʝ ʙʘʨ. ʊײʨסʳʥʜʘʨʜʳש ʢʝʤʽʥʜʝ 

ɸʷץ ץʘʥץʘʩʳʥʳש ʙײʟʫʣʫʳ ʞᴅʥʝ ʪʝʨʽʥʽץ שʘʙʳʥʫʳ- 

ʤʦʟʦʣʴʜʝʨ, ץʘʞʘʣʫʳ, ץʳʩʳץ ʩʘʫʩʘץʪʘʨʜʳש ʜʘʤʫʳ 

 

ɸʷץʪʳש ʞᴅʥʝ ʪʽʨʝʢ ʬʫʥʢʮʠʷʩʳʥʳש ʙײʟʳʣʫʳ 

ɾʘʣʧʘץ ʪʘʙʘץ ,שʘʥʥʳש ʜײʨʳʩ ʘʡʣʘʥʙʘʫʳ,  

ʩʽשʽʨ ʪʘʨʪʳʣʫʳ 
ɾʘʤʙʘʩ ʧʝʥ ʦʤʳʨʪץʘʥʳש ʜײʨʳʩ  ʦʨʥʘʣʘʩʧʘʫʳ 

ɹײʣʰʳץ ʝʪ ʪʳסʳʟʜʳסʳʥʳש ʙײʟʳʣʫʳ, ʪʝʟ 

ʰʘʨʰʘʫ, rץ ʩʘʡʳʧ ʞװʨʫ 

ʄʠʦʧʠʷ ï ʢᴇʟ ʢʝʤʽʩʪʽʛʽ. 

ʆʤʳʨʪץʘ ʘʨʘʣʳץ ʜʠʩʢʽʣʝʨʽʥʽש 

ʜʝʬʬʦʨʤʘʮʠʷʣʘʥʫʳ 

ʆʤʳʨʪץʘ ʦʩʪʝʦʭʦʥʜʨʦʟʳ- ʦʤʳʨʪץʘ ʞʦʪʘʩʳʥʳש ʜʝʛʝʥʝʨʘʪʠʚʪʽ-

ʜʠʩʪʨʦʬʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽ. ᴄʨ-ʪװʨʣʽ ʩʝʙʝʧʪʝʨʜʝʥ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʆʤʳʨʪץʘ ʦʩʪʝʦʭʦʥʜʨʦʟʳ ï ʦʤʳʨʪץʘ ʘʨʘʣʳץ ʜʠʩʢ ʰʝʤʽʨʰʝʛʽ ʜʝʛʝʥʝʨʘʪʠʚʪʽ ʟʘץʳʤʜʘʣʫʳʥʳש  ʞᴅʥʝ  ʦʤʳʨʪץʘʥʳש 

ʘʨʘʣʘʩ ʜʝʥʝʣʝʨʽ ʤʝʥ ʘʡʥʘʣʘʩʳʥʜʘסʳ ʪʽʥʜʝʨ ʪʘʨʘʧʳʥʘʥ ʨʝʘʢʪʠʚʪʽ  ᴇʟʛʝʨʽʩʪʝʨʜʽש ʜʘʤʫʳʤʝʥ ʤʽʥʝʟʜʝʣʝʪʽʥ ʘʫʨʫ. 

ʂʠʬʦʟ -

ʦʤʳʨʪץʘʥʳש 

 ,ʠʩʘʶʳץ

ʦʤʳʨʪץʘʘʨʘʣʳץ 

ʜʠʩʢʽʣʝʨʛʝ   

 שʳʩʳʤʥʳץ

ʞʦסʘʨʣʘʥʫʳ 

ʉʢʦʣʠʦʟ-ʦʤʳʨʪץʘʥʳש 

ʙʽʨ ʙװʡʽʨʛʝ ץʘʨʘʡ 

 ʘ ʤʝʥסʘʙʳʨפ .ʠʩʘʶʳץ

ʞʘʫʳʨʜʳש ʞᴅʥʝ  ʪᴇʩ 

ʩװʡʝʛʽʥʽש ᴅʨ ʪװʨʣʽ 

ʩʝʙʝʧʪʝʨʜʝʥ 

ʜʝʬʦʨʤʘʮʠʷסʘ 

 .ʰʳʨʘʫʳײ
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80% -ʳʥʜʘ ʪʽʨʝʢ-ץʠʤʳʣ ʤװʰʝʣʝʨʽʥʜʝ ʪʘʙʘʥʥʳש ʜʝʬʦʨʤʘʮʠʷʩʳʤʝʥ ʪʽʢʝʣʝʡ 

ʥʝʤʝʩʝ ʞʘʥʘʤʘ ʙʘʡʣʘʥʳʩʪʳ ʧʨʦʙʣʝʤʘʣʘʨ ʪʫʳʥʜʘʡʜʳ. 

ɾײʤʳʩʪʘʨʜʘ [84-86] ʟʝʨʪʪʝʣʛʝʥ ʪʘʙʘʥ ʤʝʥ ʦʤʳʨʪץʘ ʞʦʪʘʩʳ ʘʨʘʩʳʥʜʘ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩ ʙʘʨ ʝʢʝʥʜʽʛʽ ʙײʨʳʥʥʘʥ ʜᴅʣʝʣʜʝʥʛʝʥʽʥ ʝʩʢʝʨʝʪʽʥ ʙʦʣʩʘץ,ʪʘʙʘʥ 

ʜʝʥʝʥʽש çʽʨʛʝʪʘʩʳè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɯʨʛʝʪʘʩʪʳש ʘץʘʫʣʘʨʳ ʙʘʨʣʳײץ ץʨʳʣʳʤʥʳש 

ʩװʡʝʢʪʝʨʽʥʽץ שʠʩʘʶʳʥʘ ᴅʢʝʣʝʜʽ. ʄʳʩʘʣʳ, ʞʘʣʧʘץ ʪʘʙʘʥʜʳʣʳץʘʫʳʪץʫʣʘʨʳʥ 

 ʘסʽʨ-ʪʘʨʘʤʳʩʪʘʨשʢʪʝʤʝ ʩʽװʞ ץʝʪʪʝʨ ᴅʣʩʽʨʝʧ, ʙʘʨʣʳ ץʣʰʳײʨʘʪʳʥ ʙײʩʪʘʧ ʪײ

ʪװʩʝʜʽ ʜʝ ʦʣʘʨ ʙʽʨʪʽʥʜʝʧ ʩʦʟʳʣʘʙʘʩʪʘʡʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʘʷץ-ץʦʣʜʘʨʜʳש ʪʽʨʝʢ 

ʬʫʥʢʮʠʷʣʘʨʳ ʙײʟʳʣʳʧ, ʦʣʘʨʜʳץ שʘʥʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʥʘʰʘʨʣʘʡʜʳ, 

ʩʦʥʜʳץʪʘʥ ʘʷץ-ץʦʣʜʳש ʪʳʨʳʩʫʳ ʧʘʡʜʘ ʙʦʣʘʜʳ.  

ʊʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽש ʙײʟʳʣʫʳʦʤʳʨʪץʘ ʞʦʪʘʩʳʥʳש ʘʫʳʪץʫʣʘʨʳʥʘ ʘʣʳʧ 

ʢʝʣʝʜʽ. ʆʩʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ʙײʣʰʳץ ʝʪ ʘʧʧʘʨʘʪʳ ʜײʨʳʩ ʞײʤʳʩ ʽʩʪʝʤʝʡ 

ʙʘʩʪʘʡʜʳ, ʞʘʩᴇʩʧʽʨʽʤ ᴇʟ ʜʝʥʝʩʽʥ ץʠʥr ʢᴇʪʝʨʝʜʽ, ʪʝʟ ʰʘʨʰʘʡʜʳ ʞᴅʥʝ ʜʝʥʝʥʽש 

ʘʫʳʨʫʳʥʘ ʰʘסʳʤʜʘʥʘ ʙʘʩʪʘʡʜʳ.  

ɼʝʥʝ ץʘץשʘʩʳʥʳשʙײʟʳʣʫʳ ʩװʡʝʢʪʝʨʛʝ ᴅʩʝʨ ʝʪʝ ʙʘʩʪʘʡʜʳ ʞᴅʥʝ 

ʦʤʳʨʪץʘʥʳש ᴇʟiʥ סʘʥʘ ʟʘץʳʤʜʘʧ ץʦʡʤʘʡ, ʜʝʥʝʥiש ʙʘʩץʘ ʤװʰʝʣʝʨiʤʝʥ ʞᴅʥʝ 

ʞװʡʝʣʝʨiʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳש ʪʫʳʥʜʘʫʳʥʘ ᴅʢʝʣʝʪiʥ ʩʢʦʣʠʦʟʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜi. ʉʢʦʣʠʦʟ ʢʝʟʽʥʜʝ ʦʤʳʨʪץʘ ʝʜᴅʫʽʨ ץʠʩʘʷʜʳ, ʦʤʳʨʪץʘʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ 

 ʧʘʡʜʘ ʙʦʣʫʳʥʘ שʦʨʥʘʣʘʩʫʳ ᴇʟʛʝʨʽʧ, ᴇʨʢʝʰʪʽ שʨʳʣʘʜʳ, ʞʘʫʳʨʜʳײʘʪʳʩʪʳ ʙץ

ʘʣʳʧ ʢʝʣʝʜʽ. ʉʢʦʣʠʦʟʜʘʥ ʙʘʩץʘ, ʙʘʣʘʣʘʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʝ ʢʠʬʦʟ ʞʠʽ ʧʘʡʜʘ 

ʙʦʣʘʜʳ, ʦʣ ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʜʝʛʽ ץʦʟסʘʣʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ [87-89]. 

ʆʣ ʞʘʩᴇʩʧʽʨʽʤʥʽש ᴇʟʽʥʜʽʢ ʩʳʨʪץʳ ʢʝʣʙʝʪʽʤʝʥ, ʰʘʨʰʘסʘʥʜʳסʳʤʝʥ, ʘʨץʘ 

ʙײʣʰʳץʝʪʪʝʨʽʥʽש ᴅʣʩʽʟʜʽʛʽʤʝʥ, ʪװʨʣʽ ʘʫʳʨʩʳʥʫ ʙʝʣʛʽʣʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

 ץʣʰʳײʨʘ ʘʣʤʘʡʪʳʥ ᴅʣʩʽʨʝʛʝʥ ʙײʩʪʘʧ ʪײ ʘʣʘʨʜʳץʘʣʳʩ ʢʝʟʽʥʜʝ ʦʤʳʨʪסʦʟץ-ʠʤʳʣפ

ʝʪʪʝʨ ʤʝʥ ʙʘʡʣʘʤʜʘʨʜʳשᴅʣʩʽʨʝʫʽ ʦʤʳʨʪץʘʘʨʘʣʳץ ʜʠʩʢʽʣʝʨʜ ̔ʞʦסʘʨʳ ץʳʩʳʤסʘ 

ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʙײʣ ʨʝʪʪʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʦʩʪʝʦʭʦʥʜʨʦʟʳ ʜʘʤʠʜʳ, ʦʣ 

ʥʘʫץʘʩʪʘʨʜʳש ʞʘʩʳʤʝʥ סʘʥʘ ʝʨʝʢʰʝʣʝʥʝʜʽ [90]. 

ʆʤʳʨʪץʘʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙװʛʽʣʫʽʥʽש ʘʟʘʶʳᴅʩʽʨʝʩʝ, ʞʘʣʧʘץ ʪʘʙʘʥʤʝʥ 

 שʪʘʫ ʤʝʥ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳץʳʤʜʘʥʫʳʥʘ, ʝʩʪʝ ʩʘץʜʘʡʳ ʤʠʢʨʦʟʘײ שʡʣʝʩʽʤʜʝ, ʤʠʜʳװ

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʆʤʳʨʪץʘʥʳש ʢʝʟ ʢʝʣʛʝʥ ʘʫʨʫʳ ʪʝʢ ʪʽʨʝʢ-ץʦʟסʘʣʳʩ 

ʘʧʧʘʨʘʪʳʥʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʤʳʨʪץʘʘʨʘʣʳץ ʩʘשʳʣʘʫʣʘʨ ʘʨץʳʣʳ 

ʰʳסʘʪʳʥ ʞײʣʳʥʤʝʥ ʞᴅʥʝ ʥʝʨʚʪʝʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʽʰʢʽ ʘסʟʘʣʘʨʜʳש 

ʞײʤʳʩʳʥʜʘ ʜʘ ʪװʨʣʽ ʘʩץʳʥʫʣʘʨ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. 

ʉʢʦʣʠʦʟ ʞᴅʥʝ ʢʠʬʦʟ ʢʝʟʽʥʜʝ ʦʤʳʨʪץʘʘʨʘʣʳץ ʪʝʩʽʢʪʽש ʘʟʜʘʧ ʪʘʨʳʣʫʳʥʳש 

ᴇʟʽ ʩʦʣ ʥʝʤʝʩʝ ʙʘʩץʘ ʘסʟʘʥʳש ʞװʡʢʝ ʞʘʩʫʰʘʣʘʨʳʥʳץ שʦʨʝʢʪʝʥʫʽʥ ʙײʟʳʧ, ʘʜʘʤʜʘ 

ʜʝʥʽʥʽש ʙʦʩʘשʩʫʳʥʘ, ʙʨʦʥʭ ʜʝʤʽʢʧʝʩʽʥʝ, ʘʩץʘʟʘʥ ʞʘʨʘʩʳʥʘ, ʛʦʨʤʦʥʜʘʨʜʳש 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ, ץʘʥʪ ʜʠʘʙʝʪʽʥʝʘʣʳʧ ʢʝʣʫʜ̔ʝ ʤװʤʢʽʥ. ɾʘʩᴇʩʧʽʨʽʤ ʞʘʩʪʘ ʢᴇʨʫ 

 ʣ ʞʘʩᴇʩʧʽʨʽʤײʤʢʽʥ. ɹװʙʽʨʽ ʙʦʣʫʳ ʤ שʩʝʙʝʧʪʝʨʽʥʽ שʥʘʰʘʨʣʘʫʳʥʳ שʘʙʽʣʝʪʽʥʽץ

ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʳש ʪʘʙʘʥ ʜʝʬʦʨʤʘʮʠʷʩʳ ʤʝʥ ʪʽʨʝʢ-ץʠʤʳʣ ʘʧʧʘʨʘʪʳʥʳש 

ʙײʟʳʣʫʳʥʘʥ, ʷסʥʠ ʪʝש ʳסשʘʡʩʳʟ ʘʷץ ʢʠʽʤ ʢʠʶʜʝʥ ʪʫʳʥʜʘסʘʥʘʫʨʫʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʩʝʪʝʜʽ [91,92]. 

ʆʩʳʥʳש ʙᴅʨi ᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʘʥʘʪʦʤʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣiʢʪʝʨiʥ ʝʩʢʝʨʝʪiʥ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʧʘʪʦʣʦʛʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʳש 

ʘʣʜʳʥ ʘʣʘʪʳʥ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʡʪʳʥ ʘʷץ ʢʠiʤ ʞʘʩʘʫ ץʘʞʝʪʪiʛiʥʝ ᴅʢʝʧ 
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ʩʦץʪʳʨʘʜʳ. ɾʘʩᴇʩʧʽʨʽʤ ʢʝʟʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʜʝʥʩʘʫʣʳץ-ʦʥʳ ᴇʤʽʨ ʙʦʡʳ 

ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [93]. 

 

1.3 ʊײʨסʳʥʜʘʨʜʳש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ 

 

 ʪiʨʰiʣiʢ שʘʪʘʨ ʘʜʘʤʥʳץ ʥᴅʪʠʞʝʣʝʨʤʝʥ שʧʨʦʛʨʝʩʩ ʦ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳנ

ᴅʨʝʢʝʪiʥʝ ץʘʪʳʩʪʳ ᴇʟiʤʝʥ ʙiʨʛʝ ʟʠʷʥʜʳ ʞᴅʥʝ ʪʝʨiʩ ʥᴅʪʠʞʝʣʝʨ ᴅʢʝʣʫʜʝ. 

ɹײʣ ᴅʩʽʨʝʩʝ ʘʜʘʤʥʳש ᴇʤʽʨ ʩװʨʫ ʞʘסʜʘʡʳʥʘ ץʘʪʳʩʪʳ. ʉʦסשʳ 

ʦʥʞʳʣʜʳץʪʘʨʜʘ ʩʳʨʪץʳ ᴅʩʝʨʣʝʨʜʽײץ שʨʘʤʳ ʤʝʥ ץʘʨץʳʥʜʳʣʳסʳ ʘʡʪʘʨʣʳץʪʘʡ 

ᴇʟʛʝʨʜʽ: ʤʠʢʨʦʢʣʠʤʘʪ, ʪʘʙʠסʠ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʩᴅʫʣʝʣʝʥʫʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ, 

ʜʽʨʽʣ, ʰʫ, ʠʽʩʪʝʨ ʞᴅʥʝ ʜʝʘʜʘʤʥʳש ʘʷץ-ץʦʣʜʘʨʳʥʘ ץʘʪʳʩʪʳ ץʘʪʪʳ ʞʘʟʳץʪʳץ 

(ʘʩʬʘʣʴʪ, ʙʝʪʦʥ ʞᴅʥʝ ʪ.ʙ.) ʧʝʥ ʞʽשʽʰʢʝ ʪײʤʩʳץ ʙᴇʣʽʛʽ ʙʘʨ ʙʠʽʢ ᴇʢʰʝʣʽ ץʦʣʘʡʩʳʟ 

ʘʷץ ʢʠʽʤ. ʆʩʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʘʨʣʳסʳ ʘʜʘʤʥʳש ʪʳʥʳʩ-ʪʽʨʰʽʣʽʛʽ װʰʽʥ ʦשʪʘʡʣʳ 

ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʝʩʢʝʨʽʣʫʛʝ ʪʠʽʩ. ʆʣʘʨʜʳש ʥʝײסʨʣʳʤ ʩʘʣʤʘסʳʥʘ 

 ץʘʙʽʣʝʪʪʽ ʵʨʛʦʥʦʤʠʢʘʣʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ʧʝʥ ץʦʣʘʡʣʳʣʳץ

ʬʘʢʪʦʨʣʘʨʜʳ ʞʘʪץʳʟʫ ץʘʞʝʪ [94,95]. 

ʂʝʟ-ʢʝʣʛʝʥ ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʦʥʳש 

ʳסשʘʡʣʳʣʳסʳ ʞʘʪʘʜʳ, ʙײʣ ʘʷץʪʳש ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʜײʨʳʩ 

ʘʨʘץʘʪʳʥʘʩʳʥʘ ʞᴅʥʝ ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʢʝשʽʩʪʽʛʽʥʽש ᴇʣʰʝʤʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʢʝשʽʩʪʽʛʽʥʽש ʧʽʰʽʥ ᴇʣʰʝʤʜʝʨʽ ʘʷץ ʢʠʽʤʥʽש 

ʧʽʰʽʥ ᴇʣʰʝʤʜʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳ-ʙײʣ ʥʝʛʽʟʛʽ 

 ʢʠʽʤ ץʙᴇʣʰʝʢʪʝʨʽʥ, ʢᴇʧʪʝʛʝʥ ʘʷ שʢʠʽʤʥʽ ץʧʘʨʘʤʝʪʨʣʝʨʽ ʘʷ שʳ, ʦʥʳסʨʳʣײץ

ʘʛʨʝʛʘʪʪʘʨʳ ʤʝʥ ʤʘʰʠʥʘʣʘʨʳʥʳש ʞײʤʳʩ ʦʨʛʘʥʜʘʨʳʥ, ʦʣʘʨסʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʞʘʙʜʳץʪʳ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʷץ ʢʠʽʤʜʽ ץʘʣʳʧʪʘʫ, ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ᴅʨʣʝʫ ʘʷץ 

ʢʠʽʤʜʽʜʘʡʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʬʦʨʤʘʩʳ ʤʝʥ 

ʘʷץ ʧʽʰʽʥʽʥʽש ʩᴅʡʢʝʩʪʽʛʽ ʤᴅʩʝʣʝʩʽʥʽס שʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽ XVIII-XIX סʘʩʳʨʣʘʨʜʘ 

 .ʘʥסʘʣʘʥץ

ɹײʣ ʥʝʛʽʟʜʝʨ ʘʷץ ʢʠʽʤ ʞʦʙʘʣʘʫʰʳʣʘʨʜʳש (ʖ.ʇ. ɿʳʙʠʥ, ʆ.ɺ.ʌʘʨʥʠʝʚ, ʂ. 

ʀ.ʏʝʥʮʦʚʘ ʞᴅʥʝ ʪ. ʙ.), ʩʦʥʜʘʡ-ʘץ ʘʥʪʨʦʧʦʣʦʛʪʘʨ ʤʝʥ ʜᴅʨʽʛʝʨʣʝʨʜʽש (ʄ.ɸ. 

ʇʝʪʨʦʚ, ɺ.ɺ. ɹʫʥʘʢ, ʇ.ʈ. ɿʝʥʢʝʚʠʯ, ʇ.ʄ.ɹʘʰʢʠʨʦʚ, ʄ.ɺ.ʀʛʥʘʪʴʝʚ) 

ʞײʤʳʩʪʘʨʳʥʜʘ ʦʜʘʥ ᴅʨʽ ʜʘʤʳסʘʥ. ʊײʨסʳʥʜʘʨʜʳש ʪʘʙʘʥ ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽʥ 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨ ʂʉʈʆʭʘʣץʳʥʳש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʣʝʨʽʥ ʙᴇʣʫʜʽש 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘסʘʥ.  

ʆʩʳ ʟʘשʜʳʣʳץʪʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ᴇʥʜʽʨʽʣʛʝʥ ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ 

ʬʦʨʤʘʣʘʨʳ ᴅʣʽ ʜʝ ʝʩʝʧʪʝʣʽʧ, ײץʨʘʩʪʳʨʳʣʫʜʘ [96]. ᴆʣʰʝʤʜʽʢ  ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ 

ʥʦʨʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʦʨʪʘʰʘ ʪʠʧʪʽʢ ʞᴅʥʝ ʦʨʪʘʰʘ ʪʘʙʘʥʜʘʨ ʦʨʥʘʪʳʣʘʜʳ. 

ɹʽʨʽʥʰʽʣʝʨ ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽʢ ʞᴅʥʝ ʪʦʣʳץ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʞʘʩʘʫ װʰʽʥ, ʘʣ 

ʝʢʽʥʰʽʣʝʨʜʽ ץʘʣʳʧʪʳש ʧʽʰʽʥ ᴇʣʰʝʤʜʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ 

ʜʝʨʝʢʪʝʨʜʽ ʦʩʳ ʞײʤʳʩʪʘ ץʦʣʜʘʥʘʤʳʟ. 

ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ᴅʨʪװʨʣʽ ʩʪʦʧʦʤʝʨʣʝʨʜʽ, ʢʦʥʪʫʨʦʛʨʘʬʪʘʨʜʳ, 

ʧʣʘʥʪʦʛʨʘʬʪʘʨʜʳ ʞᴅʥʝ ʙʘʩץʘ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʳʣʳʧ, ʪʘʙʘʥʜʘʨʜʳ 

ᴇʣʰʝʫ ʘʤʘʣʜʘʨʳ ץʦʣʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽש ʜᴅʣʜʽʛʽ ʢᴇʙʽʥʝʩʝ ᴇʣʰʝʫ ײץʨʳʣסʳʩʳʥʳש 
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ʘʷץʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʠʧʘʪʳʤʝʥ ʘʥʳץʪʘʣʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʆʩʳ ʧʨʠʥʮʠʧʪʝʨʛʝ 

ʩᴅʡʢʝʩ ʪʘʙʘʥʜʘʨʜʳ ᴇʣʰʝʫʜʽש ʙʘʨʣʳץ ᴅʜʽʩʪʝʨʽ ʝʢʽ װʣʢʝʥ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ. 

ɹʽʨʽʥʰʽ ʪʦʧץʘ ʘʩʧʘʧʪʘʨʜʳש ᴇʣʰʝʫ ʵʣʝʤʝʥʪʪʝʨʽ ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽʤʝʥ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʘʷץʪʳש ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʘʡʣʘʥʳʩ ʪᴅʩʽʣʜʝʨʽ ʞʘʪʘʜʳ. ɹʘʡʣʘʥʳʩ ᴅʜʽʩʪʝʨʽ ʪᴇʤʝʥ 

ʜᴅʣʜʽʢʧʝʥ ʞᴅʥʝ ᴇʣʰʝʫ ʞײʤʳʩʪʘʨʳ ʢװʨʜʝʣʽ ʞʦʣʤʝʥ ʞʘʩʘʣʫʳ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʉʦʥʤrʝʥ ץʘʪʘʨ, ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʘ ᴇʣʰʝʫ ײץʨʘʣʳ ʘʷץʪʳש ʞײʤʩʘץ 

ʙײʣʰʳץʝʪʽʥ ʟʘץʳʤʜʘʧ, ʙײʣ ʟʝʨʪʪʝʣʫʰʽʣʝʨʛʝ ʳסשʘʡʩʳʟʜʳץ ʪʫʜʳʨʘʜʳ. 

ʊʘʙʘʥʜʳ ᴇʣʰʝʫ ʵʣʝʤʝʥʪʪʝʨʽʥʽץ שʳʩʳʤʳʥ ʨʝʪʪʝʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ʢʝשʝʡʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʪʘʙʘʥʜʳ ᴇʣʰʝʫʛʝ ʘʨʥʘʣסʘʥ ʘʩʧʘʧʪʘʨ װʥʝʤʽ ʞʝʪʽʣʜʽʨʽʣʽʧ ʦʪʳʨʘʜʳ 

[64]. ɹײʣ ײץʨʳʣסʳʣʘʨ ᴇʣʰʝʫ ʜᴅʣʜʽʛʽʥ ʩᴅʣ ʞʘץʩʘʨʪʘʜʳ, ʙʽʨʘץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫʜʽש 

ʢװʨʜʝʣʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʧʝʡʜʽ. ʂᴇʧʪʝʛʝʥ ʢʦʥʪʘʢʪʪʳ ᴅʜʽʩʪʝʨʽ ʪʘʙʘʥʜʳ ᴇʣʰʝʫ 

ʧʨʦʮʝʩʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ.  

ʊʘʙʘʥ ʪʦʣʳץ ʞᴅʥʝ ʥʘץʪʳ ᴇʣʰʝʤ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʦʥʳש ʛʠʧʩʪʽʢ 

ʞʘʧʩʳʨʤʘʩʳ(ʩʣʝʧʦʢ) ʘʨץʳʣʳ ʘʣʩʘ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʢʝʧʪʽʨʫʜʝʥ ʢʝʡʽʥ ʛʠʧʩʪʽש 

ʰᴇʛʫʽʥ ʜʝ ײץʨסʘʫʳʥ ʜʘ ʝʩʢʝʨʤʝʡʜʽ. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴʤʝʥ ʛʠʧʩ ʞʘʧʩʳʨʤʘʩʳʥ  

ʘʣʜʳʥ ʘʣʘ ץʦʣʜʘʥʳʣסʘʥ ʥװʢʪʝʣʝʨ ʙʦʡʳʥʰʘ ᴇʣʰʝʛʝʥ ʢʝʟʜʝ ʟʝʨʪʪʝʫʰʽʛʝ ץʘʞʝʪʪʽ 

ʩʘʥʜʳץ ʘץʧʘʨʘʪʪʳ ʘʣʫסʘ ʙʦʣʘʜʳ. 

ɽʛʝʨ ʛʠʧʩ ʩʣʝʧʦʛʳ ʢʝʩʽʣʛʝʥ ʙʦʣʩʘ, ʘʷץʪʳש ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʽש ʢʦʥʪʫʨʳʥ 

ʘʣʫסʘʙʦʣʘʜʳ. ɽשʙʝʢ ʩʳʡʳʤʜʳʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ᴅʜʽʩʩʣʝʧʦʢ ʙʝʪʽʥʜʝʛʽ 

ʥװʢʪʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɼᴅʣ ʦʩʳʥʜʘʡ ʧʨʠʥʮʠʧ ʙʦʡʳʥʰʘ 

ʢʦʥʪʘʢʪʽʣʽ ʮʠʬʨʣʘʥʜʳʨסʳʰʪʘʨ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʙײʣ ץʘʣʳʧʪʳש ʥʝʤʝʩʝ ץʘʣʳʧʪʳש 

ʙʝʪʽʥʜʝʛʽ ʥװʢʪʝʣʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂʦʥʪʘʢʪʽʣʽ ʮʠʬʨʣʘʥʜʳʨסʳʰʪʘʨʜʳש ʢʝʤʰʽʣʽʢʪʝʨʽʥʝ ᴇʣʰʝʫ ʧʨʦʮʝʩʽʥʽש 

ʝשʙʝʢ ʢװʨʜʝʣʽʣʽʛʽ ʤʝʥ ײʟʘץʪʳסʳ, ʩʦʥʜʘʡ-ʘץ ʦʧʝʨʘʪʦʨʜʳש ᴅʨʝʢʝʪʪʝʨʽʥʽש ʦʥʳש 

ʜᴅʣʜʽʛʽʥʝ ᴅʩʝʨʽ ʞʘʪʘʜʳ [64].  

ʂʦʥʪʘʢʪʩʳʟ ᴅʜʽʩʪʝʨ ʟʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥ ᴇשʜʝʫʛʝ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʜʝ 

ʮʠʬʨʣʽʢ ʤʦʜʝʣʴ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʘʧʧʘʨʘʪʫʨʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʬʦʪʦʛʨʘʬʠʷʣʳץ, ʬʦʪʦʛʨʘʤʤʝʪʨʠʷʣʳץ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷʣʳץ, ʛʦʣʦʛʨʘʬʠʷʣʳץ, ʬʦʪʦʧʣʘʥʪʦʛʨʘʬʠʷʣʳץ, 

ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʷʣʳץ ʞᴅʥʝ ʪ.ʙ. ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ (ʩʫʨʝʪ 1.5). ʆʣʘʨʜʳש 

ᴅʨץʘʡʩʳʩʳʥʳש ʙʽʨץʘʪʘʨ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ. 
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ʉʫʨʝʪ  1.5-ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʬʦʪʦʧʣʘʥʪʦʛʨʘʬʠʷ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʫ 

 

ʌʦʪʦʩʫʨʝʪʪʝʨʜʽ ʘʣʫʜʳץ שʠʳʥʜʳסʳ, ʬʦʪʦʩʫʨʝʪʪʝʨʜʽ ʥʘץʪʳʣʘʫ, 

ʜʠʘʬʨʘʛʤʘʣʘʫ, ʥʝʛʘʪʠʚʪʝʨʜʽש ʢᴇʨʽʥʽʩʽ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ץʘʞʝʪʪʽʣʽʛʽ- 

ʬʦʪʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩʪʽש ʢʝʤʰʽʣʽʢʪʝʨʽʥʝ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʬʦʪʦʧʣʘʥʪʦʛʨʘʬʠʷ ᴅʜʽʩʽʥʜʝ ʛʨʘʬʠʢʘʣʳץ ʘץʧʘʨʘʪʪʳץ 

ᴇʨʽʩʪʝʨʜʝʥ ʘץʧʘʨʘʪʪʳ ʦץʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʮʠʬʨʣʳץ ʢʘʤʝʨʘ 

 .ʦʣʜʘʥʳʣʘʜʳ (ʩʫʨʝʪ 1.6,ʘ -ʚʠʜʝʦ ʢʘʤʝʨʘ, ʙ-ʬʦʪʦʘʧʧʘʨʘʪ, ʚ- ʧʣʘʥʰʝʪ) [97,98]ץ

ɹײʣ ᴅʜʽʩ ʪʝʢ ʘʷץʪʳש ʧʣʘʥʪʘʨʣʳ ʙʝʪʽʥʝʥ ʘץʧʘʨʘʪ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

 

  
 

ʘ) ʙ) ʚ) 

 

ʉʫʨʝʪ  1.6-  ɿʘʤʘʥʘʫʠ ʮʠʬʨʣʳץ ʢʘʤʝʨʘʣʘʨ ʪװʨʣʝʨʽ 

ʘ -ʚʠʜʝʦ ʢʘʤʝʨʘ, ʙ-ʬʦʪʦʘʧʧʘʨʘʪ, ʚ- ʧʣʘʥʰʝʪ 

 

ɹʘʩץʘ ʢʦʥʪʘʢʪʽʩ̔ʟ ᴅʜʽʩʪʝʨ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʢʦʤʧʴʶʪʝʨʛʝ ʵʢʩʧʦʨʪʪʘʫ 

ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙʽʨʘץ ʙʽʨץʘʪʘʨ ʢʝʤʰʽʣʽʢʪʝʨʛʝ ʠʝ: ʜᴅʩʪװʨʣʽ ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʬʦʪʦʛʨʘʤʤʝʪʨʠʷʜʘ ʪװʟʝʪʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ, 

ʬʦʪʦʛʨʘʤʤʘ ᴇʥʽʤʜʝʨʽʥ ʘʣʫʜʳץ שʠʳʥʜʳסʳ [99,100]. 

ʃʘʟʝʨʣʽʢ ʪʝʭʥʠʢʘʥʳש ʜʘʤʫʳ ʘʷץʪʳ ᴇʣʰʝʫʜʽש ʞʘשʘ ʢʦʥʪʘʢʪʽʩʽʟ ᴅʜʽʩʪʝʨʽʥ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ [101]. ʉʦסשʳ ʞʳʣʜʘʨʳ ʣʘʟʝʨʣʽʢ ʩʢʘʥʝʨʣʝʫ ʞᴅʥʝ ʬʦʪʦ 

ʩʢʘʥʝʨʣʝʫ ᴅʜʽʩʪʝʨʽ ʧʘʡʜʘ ʙʦʣʜʳ. ʌʦʪʦ ʩʢʘʥʝʨʣʝʫ ʘʷץʪʳ ᴇʣʰʝʫʜʽש ʜᴅʣ ʝʤʝʩ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʨʝʜʽ ʞᴅʥʝ ץʦʩʳʤʰʘ ʝשʙʝʢʪʽ ץʘʞʝʪ ʝʪʝʜʽ. 
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3D ʩʢʘʥʝʨʣʝʨʜʝ (ʩʫʨʝʪ 1.7)ʽʩ ʞװʟʽʥʜʝ ʢʝʤʰʽʣʽʢʪʝʨ ʞʦץ, ʷסʥʠ ʦʣʘʨ ʝש ʘʟ 

ʫʘץʳʪ ʧʝʥ ʝשʙʝʢ ʰʳסʳʥʜʘʨʳʤʝʥ ʪʘʙʘʥʜʳ ᴇʣʰʝʫʜʽש ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʨʝʜʽ 

[102]. ʉʢʘʥʝʨʣʝʫʜʝʥ ʢʝʡʽʥ ʜʝʨʝʢʪʝʨ CAD/CAM-ʛʝ ʞʽʙʝʨʽʣʝʜʽ, ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘ ץʠʤʘʣʘʨʜʳש ʰʝשʙʝʨʽʥ ʘʣʫ ʞᴅʥʝ ʝʥʜʽʢ ʧʝʥ ײʟʳʥʜʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

   

 

ʉʫʨʝʪ  1.7-  3D ʩʢʘʥʝʨʣʝʨ 

 

3D ʣʘʟʝʨʣʽʢ ʩʢʘʥʝʨʣʝʨʜʽש ʢʝʤʰʽʣʽʢʪʝʨʽ, ʝש ʘʣʜʳʤʝʥ, ʦʣʘʨʜʳש ʞʦסʘʨʳ 

 ʫʘʪʪʳץ ʳʥ ʞᴅʥʝ ʪʽʧʪʽ ʦʨʪʘʰʘסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨ ʰʘסʘʤʪʠʜʳ. ʆʩʳץ ʥʳʥײץ

ʢᴅʩʽʧʦʨʳʥʜʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʞʝʢʝ ʞᴅʥʝ ʦʨʪʦʧʝʜʠʷʣʳץ ʘʷץ ʢʠʽʤ ʰʳסʘʨʘʪʳʥ 

ʮʝʭʪʘʨסʘ ʽʩ ʞװʟʽʥʜʝ ץʦʣ ʞʝʪʽʤʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 3D ʩʢʘʥʝʨʣʝʨʜʽ 

ʩʪʘʮʠʦʥʘʨʣʳץ ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ʪװʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. ɹʽʨʽʥʰʽ ʪװʨʛʝ 3D Sean Worx 

Foot Measure ʩʢʘʥʝʨʽ ʢʽʨʝʜʽ, ʦʥʜʘ ʣʘʟʝʨ ʩᴅʫʣʝʣʝʨʽ ʐʧʠʛʝʣʴ ʘʡʥʘʩʳʥʘʥ 

ʰʘסʳʣʳʩʘʜʳ ʜʘ, ʦʣʘʨ ʙʝʢʽʪʽʣʛʝʥ ʞᴅʥʝ ʪʘʙʘʥʥʳש ʙʦʡʳʤʝʥ ץʦʟסʘʣʘʪʳʥ 

ʢʘʨʝʪʢʘʤʝʥ ʘʷץץʘ ʧʨʦʝʢʮʠʷʣʘʥʘʜʳ. ʊʘʙʘʥʥʳש ʤײʥʜʘʡ ʩʢʘʥʝʨʣʝʫʽ ᴇʢʰʝ 

ʙᴇʣʽʛʽʥʜʝʛʽ ʘʷץʪʳש ʩʫʨʝʪʽʥ ʙײʨʤʘʣʘʥʫʳʥʘ ᴅʢʝʣʝʜʽ [103-107]. ɽʢʽʥʰʽ ʪװʨʽ-infoot 

3D USB ʣʘʟʝʨʣʽʢ ZD ʩʢʘʥʝʨʽ (ɾʘʧʦʥʠʷ). 3D ʩʢʘʥʝʨʣʝʨʩʫʨʝʪ 1.7. 

 

1.4ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʘʪʝʨʠʘʣ 

ʧʘʢʝʪʪʝʨʽʥ ʪʘʣʜʘʫ 

ɸʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש, ʦʥʳש ʽʰʽʥʜʝ ʞʘʡʣʳʣʳסʳʥʳש ʦʣ 

ʜʘʡʳʥʜʘʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽʣʽʛʽ ʘʷץ ʢʠʽʤ 

ʰʝʙʝʨʣʝʨʽʥʽש ʥʘʟʘʨʳʥʘ ʘʣʳʥסʘʥ. ɸʣʘʡʜʘ ץʦʣʘʡʣʳʣʳץʪʳש ʥʝײסʨʣʳʤ  ᴇʩʫi ʩʦסשʳ 

ʞʳʣʜʘʨʳ ʞʘʩʘʥʜʳ (ɾɹ) ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳʣʘʨ (ʉɹ) ʢʝשiʥʝʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʪʫʳʥʜʘʪʘʜʳ. ɸʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ ʙᴇʣʽʛʽʥʝ ʘʨʥʘʣסʘʥ 

ɾɹ ʞᴅʥʝ ʉɹ ʪʘʙʠסʠ ʙʳʣסʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʽʨץʘʪʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ ʙʦʣʘ ʦʪʳʨʳʧ, ʜʘʡʳʥ ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ץʠʳʥʜʳץʪʘʨ ʪʫʜʳʨʘʪʳʥ ʝʣʝʫʣʽ ʢʝʤʰʽʣʽʢʪʝʨʛʝ ʜʝ ʠʝ ʙʦʣʘʜʳ. 

ɹײʣ ʙʽʨʽʥʰʽʜʝʥ, ʪʘʙʠסʠ ʙʳʣסʘʨʳʜʘʥ ʬʠʟʠʢʘʣʳץ-ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ 

(ᴅʩʽʨʝʩʝ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ ʤʝʥ ʳʣסʘʣ ᴇʪʢʽʟʛʽʰʪʽʛʽ) ʥʘʰʘʨ, ʘʣ ʝʢʽʥʰʽʜʝʥ, 

ʪʘʙʠסʠ ʙʳʣסʘʨʳʜʘʥ ʢװʨʪ ᴇʟʛʝʰʝ ʤʝʭʘʥʠʢʘʣʳץ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʩʝʨʧʽʥʜʽ-

ʧʣʘʩʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ [108,109].  

http://www.persey-orto.ru/images/3D model/01_1_big.jpg
http://www.persey-orto.ru/images/3D model/01_2_big.jpg
http://www.persey-orto.ru/images/3D model/01_3_big.jpg
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ɸʷץ ʢʠʽʤ ᴇʥʜʽʨʽʩʽʥʜʝ ɾɹ ʞᴅʥʝ ʉɹ ץʦʣʜʘʥʫʣʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʝʨʽʥʽש ᴇʪʝ 

ʢʝשʜʽʛʽʤʝʥ ץʠʳʥʜʳץ ʪʫʜʳʨʘʜʳ. ɹװʛʽʥʜʝ ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʘ ʘʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ 

ʙᴇʣʽʛʽʥʝ ʘʨʥʘʣסʘʥ 100-ʜʝʥ ʘʩʪʘʤ ɾɹ ʞᴅʥʝ ʉɹ ʪװʨʽ ʙʘʨ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɹײʜʘʥ 

ʙʘʩץʘ, ʙʽʨ ʘʪʘʫ ʰʝʛʽʥʜʝ ᴅʜʝʪʪʝ ʙʽʨʥʝʰʝ ʪʠʧʪʝʨ ʤʝʥ ʪװʨʣʝʨʽ ʙʦʣʘʜʳ. ʂᴇʧʪʝʛʝʥ 

ɾɹ ʤʝʥ ʉɹ ץʘʩʠʝʪʪʝʨʽ ʙʘʩʪʘʧץʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ץʘʩʠʝʪʪʝʨʽʥʽש ʪײʨʘץʩʳʟʜʳסʳʥʘʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʉʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳסʘ ʙʝʣʛiʣi ʙiʨ ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʜiש ʙʦʣʫʳʥ 

 שʪʳ ʥʝʛiʟʜʝʨʜiץʳʤʘ ʝʤʝʩ ʪʘʣʰʳץʨʳʣʳʤʳ ʙʘʨ ʪʦײץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪiʥ ʢʝʫʝʢʪiץ

ʪװʨʣʝʨiʥʜʝ ʥʝʤʝʩʝ ʥʝʛiʟʜʝʨʩiʟ ʜʘʡʳʥʜʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ, ʘʣ ʙʘʩץʘ ʞʘʩʘʥʜʳ 

ʙʳʣסʘʨʳʣʘʨסʘ-ʤʘʪʘʜʘʥ ʥʝʤʝʩʝ ʪʨʠʢʦʪʘʞ ʞʘʡʤʘʜʘʥ ʥʝʤʝʩʝ ʪʦץʳʣʤʘסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ ʞʘʩʘʣסʘʥ, ʙʝʪʢi ץʘʙʘʪʳ -ʞʳʣʪʳʨ, ʤʠʢʨʦʧʦʨʠʩʪi ʤʘʪʝʨʠʘʣʜʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [110-112]. 

ɹʽʟʜʽש ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʘ ʞʘʩʘʥʜʳ ʞײʤʩʘץ ʙʳʣסʘʨʳʥʳש ʘʩʩʦʨʪʠʤʝʥʪʽ, 

ʪʝʨʤʠʥʜʝʨʽ ʤʝʥ ʘʥʳץʪʘʤʘʣʘʨʳ çɾʘʩʘʥʜʳ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳè ʄʝʤʉʊ 

8978-2003 ʙʦʡʳʥʰʘ ʨʝʛʣʘʤʝʥʪʪʝʣʝʜʽ. 

ɾɹ ʤʝʥ ʉɹ ʥʝʛʽʟʛʽ ʠʤʧʦʨʪʪʘʫʰʳ ʝʣʜʝʨʽ פʳʪʘʡ ʤʝʥ ʊװʨʢʠʷ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥ ײץʥʳ ʞʳʣʳʥʘ $906,0 ʤʣʥ. ʘʩʪʘʤ ʪʦץʳʤʘ ʙײʡʳʤʜʘʨʳ ʤʝʥ 

ʢʠʽʤʜʝʨʜʽ ʠʤʧʦʨʪʪʘʡʜʳ [113,114]. 

   ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʽʛʽʥʝ  ɾɹ ʞᴅʥʝ ʉɹ-ʤʝʥ ʞᴅʥʝ ʪʠʽʩʽʥʰʝ ʘʷץ ʢʠʽʤ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʪʫʨʘʣʳ ʙʽʨʳסשʘʡ ʧʽʢʽʨ 

ʞʦץʪʳץ שʘʩʳ. ᴄʨʪװʨʣʽ ʙʝʡʽʥʜʝʛʽ ʟʝʨʪʪʝʫʰʽʣʝʨ ʘʷץ ʢʠʽʤʥʽש ʞʘʡʣʳʣʳסʳ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥ ʘʷץ ʢʠʽʤ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ᴅʨʪװʨʣʽ ץʘʩʠʝʪʪʝʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ, ʦʣʘʨʜʳ ʬʠʟʠʢʘʣʳץ-ʛʠʛʠʝʥʘʣʳץ, ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ 

[115,116], ʩʘʥʠʪʘʨʠʷʣʳץ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ (ʩʘʥʠʪʘʨʠʷʣʳץ-

ʛʠʛʠʝʥʘʣʳ[117] (ץ ʜʝʧ ʙᴇʣʝʜʽ. 

ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש ɾɹ, ʉɹ-ʤʝʥ ʞᴅʥʝ ʘʷץ ʢʠʽʤ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʤʝʥ ʙʽʨʜʝʡ ץʦʨʳʪʳʥʜʳ 

ʞʦץ. ᴄʨʪװʨʣʽ ʙʝʡʽʥʜʝʛʽ ʟʝʨʪʪʝʫʰʽʣʝʨ ʘʷץ ʢʠʽʤʥʽש ʞʘʡʣʳʣʳסʳ ʧʨʦʙʣʝʤʘʣʘʨʳʥ 

ʘʷץ ʢʠʽʤ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ᴅʨʪװʨʣʽ ץʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ, ʦʣʘʨʜʳ 

ʬʠʟʠʢʘʣʳץ-ʛʠʛʠʝʥʘʣʳ[118,119] ץ, ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ, ʩʘʥʠʪʘʨʠʷʣʳץ-

ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ (ʩʘʥʠʪʘʨʠʷʣʳץ-ʛʠʛʠʝʥʘʣʳץ) ʜʝʧ ʙᴇʣʝʜʽ. 

ɼʘʡʳʥ ʘʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʦʥʳש ʞʘʡʣʳʣʳסʳ, ᴇʟ ʢʝʟʝʛʽʥʜʝ, 

ʪײʪʳʥʫʰʳʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʝʢʝʣʝʛʝʥ 

 ʢʠʽʤʜʽ ʞʦʙʘʣʘʫ ץʤᴅʥʽ ʥʝʛʽʟʽʥʜʝ ʘʷ ץʩʘʥʜʳ שʘʩʠʝʪʪʝʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽץ

ʩʘʪʳʩʳʥʜʘ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʘʷץ ʢʠʽʤ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ װʰʽʥ ʤʘʪʝʨʠʘʣʜʘʨ 

ʤʝʥ ʦʣʘʨʜʳש ʞװʡʝʣʝʨʽʥ (ʧʘʢʝʪʪʝʨʽʥ), ʩʦʥʜʘʡ-ʘץ ʘʷץ ʢʠʽʤʜʽ ʞʠʥʘʫʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ײʪʳʤʜʳ ʪʘשʜʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʪʠʽʩ. 

 

 ɹʽʨʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

1. ɿʝʨʪʪʝʣʝʪʽʥ ᴅʜʝʙʠʝʪ ʢᴇʟʜʝʨʽ ʥʝʛʽʟʽʥʜʝ ʘʷץ ʢʠʽʤʥʽש ʵʨʛʦʥʦʤʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʽʥʝ ʘʨʥʘʣסʘʥ: ʞʘʡʣʳʣʳסʳ, ʛʠʛʠʝʥʘʣʳץ, ʘʥʪʨʦʧʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨ ʢʝʟʽʥʜʝ ʘʷץ ʢʠʽʤʥʽש ʳסשʘʡʣʳ ʽʰʢʽ 

ʬʦʨʤʘʩʳʥʘ ʘʨʥʘʣסʘʥ ʙʽʨץʘʪʘʨ ʞײʤʳʩʪʘʨ ʤʝʥ ʧʘʪʝʥʪʪʝʨ ץʘʨʘʩʪʳʨʳʣʜʳ. 
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2. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʜʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨ 

ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ, ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʳש ʙʘʩʪʳ ᴇʣʰʝʤʽ 

ʦʥʳש ᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ʟʠʷʥʩʳʟʜʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ 

ʘʥʳץʪʘʣʜʳ. 

3. ɼײʨʳʩ ʪʘשʜʘʣʤʘסʘʥ ʘʷץ ʢʠʽʤ, ʪʘʙʘʥ ʘʫʳʪץʫʣʘʨʳʤʝʥ   ʘʫʨʫʣʘʨסʘ ʩʝʙʝʧ 

ʙʦʣʘʪʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ʆʣʘʨ ï ʞʘʣʧʘץ ʪʘʙʘʥ, ץʠʩʳץ ʩʘʫʩʘץʪʘʨʜʳש ʜʘʤʫʳ, 

 ʘץʩʳʨʪ שʫʳ, ʪʘʙʘʥʥʳץʪʘʨ ʘʫʳʪץʫʳ, ʙʘʣʪʘ ʪᴅʨʽʟʜʽ ʩʘʫʘץʘʫʳʪ שʪʳץʣʢʝʥ ʩʘʫʩʘװ

 ʘʙʳʥʫʳץ שʟʳʣʫʳ,  ʪʝʨʽʥʽײʙ שʘʩʳʥʳץʘʥץ ץʪʝʨʣʝʫʽ, ʘʷ ץʘʨʪʳ שʠʩʘʶʳ, ʪʘʙʘʥʥʳץ

(ʤʦʟʦʣʴ), ץʘʞʘʣʫʳ. 

4. ʊײʨסʳʥʜʘʨʜʳש ʪʘʙʘʥ ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ᴅʜʽʩʪʝʨʽ  

 .ʪʘʣʜʳץʩʪʘʨʳ ʘʥʳײʞᴅʥʝ ʢʝʤʰʽʣ ʪ ץʰʳʣʳץʘʨʪʳ שʘʨʘʩʪʳʨʳʣʜʳ, ᴅʨ ᴅʜʽʩʪʽץ

5. ʊʘʙʘʥʜʘʨʜʳ, ʽʩ ʞװʟʽʥʜʝ ʢʝʤʰʽʣʽʢʪʝʨʽ ʞʦץ,  ʝש ʘʟ ʫʘץʳʪ ʧʝʥ ʝשʙʝʢ 

ʰʳסʳʥʜʘʨʳʤʝʥ  ᴇʣʰʝʫʜʽש ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʨʝʪʽʥ 3D ʩʢʘʥʝʨʜʽ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ ʘʥʳץʪʘʣʜʳ. 

6. ɸʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽ, ʦʥʳש ʽʰʽʥʜʝ ʞʘʡʣʳʣʳסʳ ʦʣ 

ʜʘʡʳʥʜʘʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽʣʽʛʽ ʙʘʨ ʝʢʝʥʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʤʘʪʝʨʠʘʣʜʘʨ ʟʝʨʪʪʝʣʜʽ. 

 

2 ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʣʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ 

2.1 ɾʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

ʤʝʥ ᴅʜʽʩʪʝʨʽ 

 

 ʩʘʪʳʥʜʘץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץ ʢʠʽʤʤʝʥ ץʘʡʣʳ ʘʷסשʳʥ ʳץʩʪʘʥ ʭʘʣץʘʟʘפ

ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘʪʘʙʘʥʜʘʨʜʳ ᴇʣʰʝʫ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. 

ɾʘʤʙʳʣ ʦʙʣʳʩʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʽʨʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ, 

ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʢᴇʣʽʢʪʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʘʡʤʘסʳ. ɸʫʤʘסʳ 283,3 ʤʳש ʰʘʨʰʳ ʤʝʪʨ 

ʢʤ.ʘʫʜʘʥʜʘ ʦʨʥʘʣʘʩץʘʥ.  2024 ʞʳʣסʳ ʪײʨסʳʥʜʘʨ ʩʘʥʳ 1130393 ʘʜʘʤʜʳ ײץʨʘʡʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʦʙʣʳʩʪʘ 549059 ʝʨ ʘʜʘʤ ʪײʨʘʜʳ, ʦʥʳ904 78 ש-ʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ 

[120]. 

ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʽʥ ʟʝʨʪʪʝʫ ʩʪʘʥʜʘʨʪʪʳ 

ʘʷץ ᴇʣʰʝʫ ᴅʜʽʩʽ ʤʝʥ 3D ʩʢʘʥʝʨʽ ʘʨץʳʣʳ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʧʝʥ ʞװʨʛʽʟʽʣʜʽ. 

ʊʘʙʘʥʜʘʨʜʳ ᴇʣʰʝʫ15-21 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳ, ʙʽʣʽʤ ʦʨʪʘʣʳץʪʘʨʳʥʜʘסʳ ʞʘʩᴇʩʽʨʽʤʜʝʨʤʝʥ ʞᴅʥʝʞʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʊʘʙʘʥʥʳש ᴇʣʰʝʤʜʝʨʽ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨʤʝʥ ʘʥʳץʪʘʣʜʳ: ʪʘʙʘʥʥʳש 

 שʳʨʜʳסʳʥʘʥ ʰʦסʝʥʽ(ʐʩʝ)ʽʰʢʽ ʞʘ שʳʨʜʳסʳʥʘʥ ʰʦסʳ ʞʘץʩʳʨʪ ,(ײʊ) ʳסʟʳʥʜʳײ

ʝʥ(̔ʐ̔ʝ), ᴇʢʰʝ ʝʥʽ (ᴆʝ). 

 ʜʘʨʣʘʤʘסʥʝʤʝʩʝ ʪʘʨ ʙʘ שʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʘʥʜʘʨ ʢʝסʩʘʪʪʘʨץʘʥ ʤʘסʦʡʳʣפ

ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʽʥʜ.̔ ʂʝש ʢᴇʣʝʤʜʽ ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʪײʨסʳʥʜʘʨʜʳש ʙʘʨʣʳץ 

ʞʘʩ ʞᴅʥʝ ʞʳʥʳʩʪʳץ ʪʦʧʪʘʨʳʥʜʘסʳ ʪʘʙʘʥʜʘʨʜʳ ᴇʣʰʝʧ, ʧʣʘʥʪʦʛʨʘʤʤʘʣʘʨʜʳ 
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ʘʣʳʧ, ʘץʘʫʣʘʨʳʥ ʩʠʧʘʪʪʘʫ ʘʨץʳʣʳ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʟʝʨʪʪʝʣʽʥʜʽ. ɸʣʳʥסʘʥ 

ʜʝʨʝʢʪʝʨ ʢʝʡʽʥʥʝʥ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ʪʘʨʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʫ 

ʞᴅʥʝ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ  ʙʘʩʪʘʧץʳ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʪײʨסʳʟʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ[121]. 

ʊʘʨ ʙʘסʜʘʨʣʘʤʘʜʘ ʝʣʽʤʽʟʜʽש ᴅʨʪװʨʣʽ ʘʡʤʘץʪʘʨʳʥʜʘסʳ ʪײʨסʳʥʜʘʨʜʳש 

ʪʘʙʘʥʜʘʨʳʥ ʟʝʨʪʝʧ, ᴇʣʰʝʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ᴄʨʪװʨʣʽ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʜʝʨʝʢʪʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʦʣʫʳ ʢʝʨʝʢ. ɹײʣ 

ʪʘʣʘʧץʘʖ.ʇ. ɿʳʙʠʥ ʤʝʥ ʄ.ʗ. ʆʨʣʦʚʪʳשᴅʟʽʨʣʝʛʝʥ ᴇʥʜʽʨʽʩʪʽש ʘʷץ ʢʠʽʤ 

 ʡʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʽװʢʠʽʤʜʝʨʽʥ ʞʘʩʘʫ ʞ ץʘʣʳʧʪʘʨʳʥ ʤʝʥ ʘʷץ

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʊʘʙʘʥʜʳ ᴇʣʰʝʛʝʥ ʢʝʟʜʝ ʦʥʳש ʝש ʘʡʨʳץʰʘ ʘʥʘʪʦʤʠʷʣʳץ ʥװʢʪʝʣʝʨʽ ʤʝʥ 

 שʳʪʪʘ ʪʘʙʘʥʜʘʨʜʳץʳ ʫʘסʳʟʜʳ. ʆʣʘʨ ʘʣʜʘשʪʘʫ ᴇʪʝ ʤʘץʨʳʩ ʘʥʳײʠʤʘʣʘʨʳʥ ʜץ

ʥʝʛʽʟʛʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʠʧʪʝʨʽ ʤʝʥ ץʦʩʘʣץʳ ʪʠʧʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʘʷץ 

ʢʠʽʤʜʽ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ץʦʣʜʘʥʫ װʰʽʥ ᴇʣʰʝʤʜʽʢ ʜʝʨʝʢʪʝʨʜʽ 

ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʪʘʙʘʥʥʳש ʝש ʘʡʨʳץʰʘ ʘץʘʫʣʘʨʳʥ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ, ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʦʧʪʘʩʪʳʨʫ ʙʘʣʘʣʘʨʜʳש, 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫ ʢʝʟʝשʜʝʨʽʤʝʥ ʞᴅʥʝ ʝʨʝʩʝʢʪʝʨ ʤʝʥ 

 ʪʘʣʘʪʳʥ ʙʽʨʪʝʢʪʽץʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʘʥʳ שʪʘʙʘʥʜʘʨʳʥʳ שʘʨʪʪʘʨʜʳץ

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʣʫʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜ[̔122]. ʆʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩ 

ʩʘʥʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʪʘʙʘʥʜʘʨʜʳ ʟʝʨʪʝʫ ʪʦʧʪʘʨʳ ʪʝש ʝʤʝʩ ʘʨʘʣʳץʪʘʨʤʝʥ 

ʞʘʩʘʣʳʧ 2.1  ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʜʽ.ɸʙʨʘʤʦʚʘ ɸ.ʉ. ʢʝʣʝʩʽ ʞʘʩ ʘʨʘʣʳסʳʥ ײʩʳʥʘʜʳ: 

 

ʂʝʩʪʝ 2.1 -ɾʘʩ ʩʘʥʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʪʘʙʘʥʜʘʨʜʳ ʟʝʨʪʝʫ ʪʦʧʪʘʨʳ 

 
ɾʘʩ ʘʨʘʣʳסʳ ɸʨʘʣʳץ (ʠʥʪʝʨʚʘʣ) 

ʉᴅʙʠʣʽʢ ʢʝʟʝ1 שʘʡ 

 1 ʞʘʩʪʘʥ - 4 ʞʘʩץʘ ʜʝʡʽʥ 6 ʘʡ (1 ʞʳʣ- 1 ʞrʣ 6 ʘʡ. 

1 ʞrʣ 6 ʘʡ -2 ʞrʣ ʪ.ʙ.) 

 4 ʞʘʩʪʘʥ - 7 ʞʘʩץʘ ʜʝʡʽʥ 1 ʞʳʣ 

7 ʞʘʩʪʘʥ  - 20 ʞʘʩץʘ ʜʝʡʽʥ 1 ʞʳʣ 

20 ʞʘʩʪʘʥ  - 25 ʞʘʩץʘ ʜʝʡʽʥ 2,5 ʞʳʣ 

25 ʞʘʩʪʘʥ  - 65ʞʘʩץʘ ʜʝʡʽʥ 10 ʞʳʣ 

65 ʞʘʩʪʘʥ ʞʦסʘʨʳ 5 ʞʳʣ 

 

ʊʘʙʘʥʜʳ ᴇʣʰʝʫʜʽש ʥʝʛʽʟʽʥʝ ץʘʣʳʧʪʳ ʪײʨסʳʟʫ ʞװʡʝʩʽʥʜʝ ʥװʢʪʝʣʝʨʜʽ 

ʘʥʳץʪʘʫ ʧʨʠʥʮʠʧʽʤʝʥ ץײʩʘʩʪʳץʪʘ װʰ ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽʥʜʝ ʘʥʘʪʦʤʠʷʣʳץ 

ʥװʢʪʝʣʝʨʜʽ ʘʥʳץʪʘʫ ʧʨʠʥʮʠʧʽ ʘʣʳʥסʘʥ [123]. 

ʊʘʙʘʥʜʳ ʢʝʣʝʩʽ ץʘסʠʜʘʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ, ץʘʣʳʧʪʳ ʩʠʷץʪʳ, ʪʫʨʘ ʩʦʣ 

ʥװʢʪʝʣʝʨ ʤʝʥ ץʠʤʘʣʘʨʜʘ ᴇʣʰʝʡʜʽ: 

1. ʊʘʙʘʥ ʪʘשʜʘʣסʘʥ ʦʩʴ ʙʦʡʳʤʝʥ, ʤʳʩʘʣʳ ʪʘʙʘʥ ʩװʡʝʢ-ʙʘץʘʡʰʘץʪʘʨ 

ʙʫʳʥʳʥʳש ʞᴅʥʝ ᴇʢʰʝʥʽש ʝש ʰʳסʳץשʳ ʥװʢʪʝʣʝʨʽʥʜʝʛʽ ʪʘʙʘʥʥʳש ʽʰʢʽ ʙʝʪʽʥʝ 

ʞʘʥʘʤʘ ʙʦʡʳʥʰʘ ץʘʪʘש ʙʘסʜʘʨʣʘʥʫ ʢʝʨʝʢ. 

2. ʊʘʙʘʥʥʳש ᴅʨ ʘʥʘʪʦʤʠʷʣʳץ ʥװʢʪʝʩʽʥʽש ʞʘʡסʘʩʳʤʳʥ װʰ ʦʩʴ (ʙʘסʳʪʪʘʨ) ï 

 ʽʰʢʽ שʳ, ʝʥʽ ʞᴅʥʝ ʙʠʽʢʪʽʛʽ ʙʦʡʳʥʰʘ ᴇʣʰʝʡʜʽ. ʆʨʜʠʥʘʪʘʣʘʨ ʦʩʽ, ʪʘʙʘʥʥʳסʟʳʥʜʳײ
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ʢʦʥʪʫʨʳʥʘ ʞʘʥʘʤʘʣʳ ʪʘשʜʘʣסʘʥ ʦʩʴ, ʘʣ ʘʙʩʮʠʩʩʘʣʘʨ ʦʩʽ ï ᴇʢʰʝʥʽש ʝש ʰʳסʳץשʳ 

ʥװʢʪʝʩʽʥʝ ʞʘʥʘʤʘ ʙʦʣʘʜ,r ʦסʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʣʳ ʩʳʟʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

3. ɹʘʨʣʳײ ץʟʳʥʜʳץ ᴇʣʰʝʤʜʝʨʜʽ ʦʨʜʠʥʘʪʘʣʘʨ ʦʩʽ ʙʦʡʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

4. ɹʘʨʣʳץ ʝʥʜʽʢ ᴇʣʰʝʤʜʝʨʜʽ ʘʙʩʮʠʩʩʘʣʘʨ ʦʩʽ ʙʦʡʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

5. ɹʘʨʣʳץ ʙʠʽʢʪʽʢ ᴇʣʰʝʤʜʝʨʜʽ ʪʘʙʘʥʥʳש ʪʽʨʝʛʽʥʽש ʞʘʟʳץʪʳסʳʤʝʥ 

ʘʥʳץʪʘʣʘʜ .r 

ɸʜʘʤʥʳש ʝʨʢʽʥ ʞᴅʥʝ ʜʝʥʝʥʽש ʘʫʳʨʣʳסʳʤʝʥ ʞװʢʪʝʣʽʥʛʝʥ ʪʘʙʘʥʳʥʳש 

ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽ ʙʽʨʜʝʡ ʙʦʣʤʘʡʪʳʥʜʳץʪʘʥ, ʪʘʙʘʥʥʳשʙʘʨʣʳץ ᴇʣʰʝʫʣʝʨʽʥ 

ʘʜʘʤ ʝʢʽ ʪʘʙʘʥʳʥʘ ʪʽʢ ʪײʨסʘʥ ʢʝʟʜʝ ʞʘʩʘʡʜʳ. 

ʊʘʙʘʥʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ (2.1-ʩʫʨʝʪ): 

 

 
 

ʉʫʨʝʪ 2.1- ʊʘʙʘʥ ᴇʣʰʝʫʜʝʛʽ  ץʠʳʫ ʥװʢʪʝʣʝʨʽ 

 

1)ʪʘʙʘʥ ײʟʳʥʜʳסʳ çʊײè-ᴇʢʰʝʥʽש ʝש ʰʳסʳץשʳ ʥװʢʪʝʩʽʥʝʥ ʙʽʨʽʥʰʽ ʥʝʤʝʩʝ 

ʝʢʽʥʰʽ ʩʘʫʩʘץʪʘסʳ ʝץ שʘʰʳץ ʥװʢʪʝʛʝ ʜʝʡʽʥʛʽ ʘʨʘʣʳץ;  

2)ʪʘʙʘʥʰʦסʳʨʳʥʳשʽʰʢʽ ʞʘסʳʥʘ ʜʝʡʽʥʛʽ ײʟʳʥʜʳסʳ çʐ ʞ̔ ï ᴇʢʰʝʥʽש ʝש 

ʰʳסʳץשʳ ʥװʢʪʝʩʽʥʝʥ ʙʽʨʽʥʰʽ ʞʽʣʽʢ ʩװʡʝʛʽʥʽש ʙʘʩʳʥʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץ;  

3)ʪʘʙʘʥʰʦסʳʨʳʥʳש ʩʳʨʪץʳ ʞʘסʳʥʘ ʜʝʡʽʥʛʽ ײʟʳʥʜʳסʳ çʐʩʞèï ᴇʢʰʝʥʽש ʝש 

ʰʳסʳץשʳ ʥװʢʪʝʩʽʥʝʥ ʙʝʩʽʥʰʽ ʞʽʣʽʢ ʩװʡʝʛʽʥʽש ʙʘʩʳʥʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץ; 

4)ʪʘʙʘʥ ʝʥʽ çʊʝè ʞᴅʥʝ çʊʞè-ʪʘʙʘʥʥʳש ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʞʠʝʢʪʝʨʽʥʽש 

(ʩʳʨʪץʳ ʞᴅʥʝ ʽʰʢʽ ʘʨץʘʣʳץʪʘʨʜʳש) ʝש ʰʳסʳץשʳ ʥװʢʪʝʩʽ ʘʨץʳʣʳ ʙʦʡʣʳץ ᴇʩʽʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʞװʨʛʽʟʽʣʛʝʥ ץʠʤʘ ʩʳʟʳץʪʘʨʳ ʙʦʡʳʥʰʘ ʘʨʘʣr   ;ʪʘʨץ

5) ᴇʢʰʝ ʝʥʽ çᴆʝè ï ᴇʢʰʝ ʦʨʪʘʩʳ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ ʢʝʩʽʥʜʽ ʩʳʟʳסʳʥʳש 

ʙʦʡʳʥʜʘסʳ ץʘʰʳץʪʳץ. 

ʄʦʥʦʛʨʘʬʠʷʜʘ [64] ʩʠʧʘʪʪʘʣסʘʥ ᴅʜʽʩʪʝʤʝʛʝ ʩᴅʡʢʝʩ 

ʪײʨסʳʥʜʘʨʜʳשʪʘʙʘʥʜʘʨʳʥʳש ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʽ ʪʫʨʘʣʳ ץʘʞʝʪʪʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ 

ʘʣʫ װʰʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ 

 ʳ ʙʦʡʳʥʰʘ ᴇʣʰʝʤʜʝʨʜʽסʟʳʥʜʳײ ʘʙʳʣʜʘʥʜʳ, ʦʣ ʞʘʣʧʳ ʢʦʥʪʫʨʳʥ ʩʘʣʫ ʞᴅʥʝץ

ʘʣʫ ʧʨʦʮʝʩʩʽ. 

ɻʘʙʘʨʠʪʪʽʢ  ʢʦʥʪʫʨ ï ʘʷץʪʳש ʪʽʨʝʢ ʞʘʟʳץʪʳסʳʥʘ ʢᴇʣʜʝʥʝש ʧʨʦʝʢʮʠʷʩʳ. 

ᴆʣʰʝʫʣʝʨʜʽש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʪʘʙʘʥסʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥװʢʪʝʣʝʨʽ 

ʙʝʣʛʽʣʝʥʝʜʽ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʣʘʥʢʽʥ (Aɿɹ) 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ, ʩʫʨʝʪ2.2. 
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ʉʫʨʝʪ 2.2- ᴆʣʰʝʤʜʝʨʜʽ ʘʣʫ ʰʘʙʣʦʥʳʥʳש ʩײʣʙʘʩʳ 

 

ᴆʣʰʝʫ ʢʝʟʽʥʜʝ ʘʜʘʤ ʝʢʽ ʘʷסʳʥʘ ʩʘʣʤʘץʪʳ ʙʽʨʢʝʣʢʽ ʪװʩʽʨʝʪʽʥʜʝʡ ʪײʨʫʳ 

ʢʝʨʝʢ. ʊʽʨʝʢʪʽש ʙʝʪʽ ʢᴇʣʜʝʥʝש ʙʦʣʫʳ ʢʝʨʝʢ, ʘʣ ʝʢʽ ʘʷץʪʳש ʞʽʣʽʥʰʽʛʽ ʪʽʨʝʢ 

ʞʘʟʳץʪʳסʳʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʦʣʫʳ ʢʝʨʝʢ. 

ɸ ʥװʢʪʝʩʽʥʝʥ ʙʘʩʪʘʧ ʪʘʙʘʥ ʦʨʪʘʩʳʥʘ ʜʝʡʽʥʛʽ ʥװʢʪʝʥʽ (ɸɺ=0,5ɼ), ʪʘʙʘʥ 

ʰʦסʳʨʣʘʨʳʥʳש ʦʨʪʘʩʳʥʘ ʜʝʡʽʥʛʽ  (ɸʇ=0,68ɼ) ʞᴅʥʝ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʘ ʜʝʡʽʥʛʽ 

(ɸɹ=ɼ) ʥװʢʪʝʣʝʨʜʽ ʙʝʣʛʽʣʝʡʤʽʟ. ʊʘʙʳʣסʘʥ ʥװʢʪʝʣʝʨʜʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʪײʨסʳʟʳʧ ʪʘʙʘʥ ʦʨʪʘʩʳʥʳש, ʰʦסʳʨ ʦʨʪʘʩʳʥʳש ʞᴅʥʝ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש 

ʩʳʟʳץʪʘʨʳʥ ʘʣʘʤʳʟ. ɹײʣ ʙʘʨʣʳץ ᴇʣʰʝʤʜʝʨʛʝ ץʘʪʳʩʪʳ,  ʷסʥʠ 210-310 ʤʤ ʜʝʡʽʥ. 

ʐʘʙʣʦʥʜʘ ᴇʢʰʝʥʽש ʳסʳʩʫ ʤᴇʣʰʝʨʽʥ ɸʘ ʙʝʣʛʽʣʝʡʤʽʟ. ʄʝʤʣʝʢʝʪʪʽʢ 

ʩʪʘʥʜʘʨʪ ʙʦʡʳʥʰʘ ʙײʣ ᴇʣʰʝʤ ɸʘ=0,02ɼ+0,05hk. ʄײʥʜʘסʳ ʊײ - ʪʘʙʘʥ ײʟʳʥʜʳסʳ,  

hk -ᴇʢʰʝ ʙʠʽʢʪʽʛʽ, ʩʫʨʝʪ 2.3. 
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ʉʫʨʝʪ 2.3- ʐʘʙʣʦʥ ʙʝʪʽʥʝ ʪʘʙʘʥ ʢʦʥʪʫʨʳʥ ʩʘʣʫ ʩײʣʙʘʩʳ 

 

ᴆʣʰʝʫ ʙʘʨʳʩʳʥʜʘ ʘʜʘʤ ʪʽʢ ʪײʨʫʳ ʪʠʽʩ. ɹײʣ ʢʝʟʜʝ ʩʘʣʤʘץ ʝʢʽ ʘʷץץʘ ʙʽʨʜʝʡ 

ʞװʢʪʝʣʝʜʽ(פʦʩʳʤʰʘ ɸ). 

ʊʘʙʘʥʜʳ ᴇʣʰʝʫ ʰʘʙʣʦʥʳʥʘ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ɹײʣ ʢʝʟʜʝ ᴇʢʰʝʥʽש ʜᴇʥʝʩʪʽʢ 

ʥװʢʪʝʩʽ װʰʙײʨʳʰʪʳש ʢʘʪʝʪʽʥʝ ʞᴅʥʝ ɸ ʥװʢʪʝʩʽʥʝ  ʪװʡʩʽʧ ʪײʨʘʜʳ. ʆʩʳ  ʢװʡʜʝ 

ʪʘʙʘʥʜʳ ʘʡʥʘʣʜʳʨʘ ʩʳʟʳʧ ʘʣʘʜʳ. 1,2,3  ʰʢʘʣʘʣʘʨ ʙʦʡʳʥʰʘ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥ 

ʞᴅʥʝ  ץʳʨ ʤʝʥ ʰʦסʳʨʣʘʨʜʘסʳ ᴇʣʰʝʤ ʩʳʟʳץʪʘʨʳʥ ʘʥʳץʪʘʡʜʳ, 2.4ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʜʽ.ɸʣʳʥסʘʥ ʩʳʟʳץʪʘʨסʘ ᴇʣʰʝʤʜʽʢ ʪʘʩʧʘʥʳ ʞʘʪץʳʟʳʧ ʢᴇʣʝʤʜʽʢ  

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʘʥʳץʪʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 2.4 -ʊײʨסʳʥʜʘʨʜʳש ʪʘʙʘʥʜʘʨʳʥ ᴇʣʰʝʫ ᴅʜʽʩʪʝʤʝʩʽ 

 

ʊʘʙʘʥʥʳש ʪʦʣʳץ ʙὯʣʽʛ̔  ʢὯʧ ʩװʡʝʢʪʝʨʜʝʥ ײץʨʳʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ץʠʤʳʣ-

 ʘʥʘ ʪʘʙʘʥ ʘʩʪʳʥʜʘץ ʘ ʞʘʨʘʤʘʡʜʳ. ʊʝʢסʳʩʳʤץ ʘʣʳʩʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝסʦʟץ

ʦʨʥʘʣʘʩץʘʥ ʙײʣʰʳץʝʪʪʝʨ, ʩʽשʽʨʣʝʨ ʤʝʥ ʪʘʨʘʤʳʩʪʘʨ, ʤʘʡ ʞᴅʥʝ ʪʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ 

ʪʘʙʘʥʥʳש ʙײʣ ʙὯʣʽʤʽʥ ץʳʩʫסʘ ʙʦʣʘʜʳ.ʊʘʙʘʥ ʩװʡʝʢʪʝʨʽʥʽש ʘʡʤʘסʳ ʪʦʣʘʨʩʘץ 

ʙὯʣʽʤʽʥʝ ץʘʨʘסʘʥʜʘ ץʦʟסʘʣʤʘʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹײʣ ʪʘʙʘʥ  ʩװʡʝʢʪʝʨʽʥʽש 
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 ʝʪʪʝʨ ʤʝʥץʣʰʳײʦʩʘʪʳʥ ʙץ ʘסʨʳʣʳʤײץ ʪʘʩײʳ ʦʩʳ ʙὯʣʽʢʪʽ ʙʽʨʪסʘʣʤʘʣʜʳסʦʟץ

ʩʽשʽʨʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ [124].  

ʊʘʙʘʥʥʳש ʩʘʫʩʘץʪʘʨ ʪװʙʽ ʝץ שʦʟסʘʣʤʘʣʳ ʘʫʜʘʥ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ᴄʩʽʨʝʩʝ, 

ʞװʨʛʝʥʜʝ ʙײʣ ʙʫʳʥ ʙᴇʣʽʛʽ ʠʽʣʝʜʽ. ʊʘʙʘʥʥʳש ʝץ שʦʟסʘʣʤʘʣʳ ʙὯʣʽʤʽ ï ʙʘʰʧʘʡ 

ʙὯʣʽʤʽ. ɹʘʰʧʘʡʣʘʨʜʳץ שʦʟסʘʣסʳʰʪʳסʳ ʦʣʘʨʜʳ ʞʝשʽʣ ʞᴅʥʝ ʘʫʳʨʪʧʘʡ ץʳʩʫסʘ,  

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʨʝʢʝʪʪʝʨ ʘʨץʳʣʳ ʪʘʙʘʥʥʳש ʙײʣ ʙὯʣʽʤʽʥʽש ʢὯʣʜʝʥʝש Ὧʣʰʝʤʽʥ 

Ὧʟʛʝʨʪʽʧ ʪײʨʫסʘ ʙʦʣʘʜʳ. ɹʘʰʧʘʡʣʘʨ ץʦʟסʘʣʤʘʡ ʞʘʪץʘʥ ʢʝʟʜʝ,  ʧʽʰʽʥʽʥʽש 

ʢὯʣʜʝʥʝש Ὧʣʰʝʤʽ ʢʝש ʙʦʣʘʜʳ. ɸʣ ʰʘʤʘʣʳ ץʳʩʳʤ ʙʦʣסʘʥ ʢʝʟʜʝ, ʙײʣ Ὧʣʰʝʤ 

ʢʽʰʽʨʝʡʝʜʽ. 

ɸʷץ ʢʠʽʤʥʽש ʩʪʘʥʜʘʨʪʪʳ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ᴅʟʽʨʣʝʫ װʰʽʥ ʢʝש ʞʦʩʧʘʨʜʘ 

ʪײʨסʳʥʜʘʨʜʳש  ʘʥʪʨʦʧʦʣʦʛʠʷʣʳץ ʪʠʧʪʝʨʽ ʤʝʥ ʢʽʰʽ ʪװʨʣʝʨʽʥʽש ʩʘʥʳʥ ʪʘʙʘʥʥʳש 

ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ʙʝʣʛʽʣʝʨʽ ʙʦʡʳʥʰʘ ʙᴇʣʫʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪʘʙʘʥʥʳש 

ʘʥʪʨʦʧʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽʥʽש ʞʘʩ, ʵʪʥʠʢʘʣʳץ, ʞʳʥʳʩʪʳץ ʞᴅʥʝ ʛʝʦʛʨʘʬʠʷʣʳץ 

ᴇʟʛʝʨʤʝʣʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʥʝʛʽʟʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʘʡץʳʥʜʘʫ 

ʢʝʨʝʢ[125]. 

 

 2.2 ʊʘʙʘʥ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ 

 

ɺʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʜʳש ʥʝʛʽʟʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʥʳץʪʘʣʘʜʳ, 

ʦʣʘʨ ʙʝʣʛʽʣ ̔ ʤᴅʥʜʝʨʽʥʽש ʦʨʪʘʰʘ ʜʝשʛʝʡʽʥ ʩʠʧʘʪʪʘʡʜʳ: ʦʨʪʘʰʘ ʢʚʘʜʨʘʪʪʳץ 

ʘʫʳʪץʫ, ʚʘʨʠʘʮʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʨʪʘʰʘ ץʘʪʝʣʝʨ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʜᴅʣʜʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. ʂʝʣʪʽʨʽʣʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʝʩʝʧʪʝʫ װʰʽʥ Project ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʩʳ ʧʘʡʜʘʣʘʥʳʣʜʳ [126]. 

1.  - ʪʘשʜʘʫʜʘסʳ ʙʝʣʛʽʥʽש ᴇʟʛʝʨʤʝʣʽʣʽʢ ʜᴅʨʝʞʝʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥ 

ʧʘʨʘʤʝʪʨʜʽ ʦʨʪʘʰʘ ʢʚʘʜʨʘʪʪʳץ ʘʫʳʪץʫ ʜʝʧ ʘʪʘʡʜʳ.ʉʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫ ï 

 .ᴇʟʛʝʨʛʽʰʪʽʢ ʜᴅʨʝʞʝʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʧʘʨʘʤʝʪʨ שʣʛʽʜʝʛʽ ʩʠʧʘʪʪʘʤʘʥʳװ

 2. ʆʨʪʘʘʨʠʬʤʝʪʠʢʘʣʳץ ʤᴅʥʽ:   

 ὓ
 Ͻ 

                    (1) 

3.  V ï ʚʘʨʠʘʮʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪ: 

ὠ
 Ͻ 

˙
(2) 

4.m ï ʥʝʛʽʟʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʦʨʪʘʰʘ ץʘʪʝʣʝʨʽ: 

Í-   
 Ͻ 

Ѝ
(3) 

 

ά ‏
Ѝ

(4) 

 

Í6
Ѝ

(5) 

5. P ï ʙʘץʳʣʘʫʣʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʜᴅʣʜʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ: 

˝ Ͻρππ (6) 

ɹʘץʳʣʘʫʣʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʜᴅʣʜʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʽʩ ʞװʟʽʥʜʝ 5%-ʜʘʥ 

ʘʩʧʘʡʪʳʥ ʙʦʣʩʘ ʞʝʪʢʽʣʽʢʪʽ ʩʝʥʽʤʜʽʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 
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ʊʘʙʘʥ ᴇʣʰʝʤʽ, ʧʽʰʽʥʽ ʤʝʥ ʘʷץ ʢʠʽʤʥʽש ʽʰʢʽ ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʽ ʘʨʘʩʳʥʜʘסʳ 

ʜײʨʳʩ ʩᴅʡʢʝʩʪʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ ץʘʞʝʪ. 

ʊʘʙʘʥʥʳײ  שʟʳʥʜʳסʳ ʙʽʨʜʝʡ ʘʜʘʤʜʘʨʜʘ ʙʘʨʣʳץ ʙʘʩץʘ ᴇʣʰʝʤʜʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨ ᴅʨʪװʨʣʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɼʝʛʝʥʤʝʥ, ʙʝʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘ 

ʙʝʣʛʽʣʽ ʙʽʨ ʙʘʡʣʘʥʳʩ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʄʳʩʘʣʳ, ʰʦסʳʨ ʘʡʥʘʣʳʤʳʥʳש ʤᴅʥʜʝʨʽ װʣʢʝʥ ʙʦʣʩʘ ʘʜʘʤʜʘʨʜʳש 

ʪʘʙʘʥʳʥʳײ שʟʳʥʜʳסʳ װʣʢʝʥ ʞᴅʥʝ ᴇʢʰʝʩʽʥʽש ʜʝ ʝʥʽ װʣʢʝʥ ʙʦʣʘʜʳ. ɹʽʨ ʙʝʣʛʽʥʽש 

ᴅʨʙʽʨ ʙʝʣʛʽʣʽ ʙʽʨ ʤᴅʥʽʥʝ ʝʢʽʥʰʽ ʙʝʣʛʽʥʽש ʙʽʨ ʤᴅʥʽ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ, ʘʣ ʦʩʳ 

ʤᴅʥʜʝʨʜʽש ʪʦʣʳץ ʙᴇʣʽʥʫʽ ʢʦʨʨʝʣʷʮʠʷ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʝʣʛʽʣʝʨʜʽש ʙʘʡʣʘʥʳʩʳ. 

ʉʦʥʜʳץʪʘʥ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʟʘשʜʳʣʳץʪʘʨʜʳ ʦʨʥʘʪʫ 

 ʣ ᴅʜʽʩ ʟʝʨʪʪʝʣʝʪʽʥײʦʣʜʘʥʳʣʜʳ. ɹץ ʨʝʛʨʝʩʩʠʷ ᴅʜʽʩʽ-ץʰʽʥ ʢʦʨʨʝʣʷʮʠʷʣʳװ

ʩʠʧʘʪʪʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳʥ ʙʝʣʛʽʣʝʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ 

 שʘʥ ʥᴅʪʠʞʝʣʝʨʜʽסʘ ʞᴅʥʝ ʘʣʳʥסʪʘʫץʘʪʘʨ ʙʘʡʣʘʥʳʩʪʘʨ ʬʦʨʤʘʩʳʥ ʘʥʳץ

ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʳ ʤᴅʥʜʽ, ʦʨʪʘʰʘסʣʢʝʥ ʢʦʨʨʝʣʷʮʠʷ ʜʝʧ Ñ0,750 - Ñ0,999 ʰʘʤʘʩʳʥʜʘת

ʢʦʨʨʝʣʷʮʠʷʥʳש ʙʘʡʣʘʥʳʩ ʰʝʛʽ Ñ0,450 - Ñ0,749, ʢʽʰʽ ʢʦʨʨʝʣʷʮʠʷ ʙʘʡʣʘʥʳʩ -0 - 

Ñ0,449 ʰʝʛʽ ʝʩʝʧʪʝʣʽʥʝʜʽ. 

ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ Excel ʞᴅʥʝ Project ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

ʘʨץʳʣʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ᴅʜʽʩʪʝʨʽʤʝʥ ᴇשʜʝʣʜʽ [127]. 

ʊʘʙʘʥʥʳש ᴇʣʰʝʤʽ ʤʝʥ ʘʷץ ʢʠʽʤʥʽש ʽʰʽʥʜʝʛʽ ᴇʣʰʝʤ-ʧʽʰʽʥʽʥʽש  ʘʨʘʩʳʥʜʘסʳ 

ʜײʨʳʩ ʩᴅʡʢʝʩʪʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ ץʘʞʝʪ. 

ʉʦʥʜʳץʪʘʥ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʟʘשʜʳʣʳץʪʘʨʜʳ ʦʨʥʘʪʫ 

 ʣ ᴅʜʽʩ ʟʝʨʪʪʝʣʝʪʽʥײʦʣʜʘʥʳʣʘʜʳ. ɹץ ʨʝʛʨʝʩʩʠʷ ᴅʜʽʩʽ-ץʰʽʥ ʢʦʨʨʝʣʷʮʠʷʣʳװ

ʩʠʧʘʪʪʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʙʦʣʫʳ ʤʝʥ ʙʝʨʽʢʪʽʛʽʥ ʦʨʥʘʪʫסʘ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʡʣʘʥʳʩʪʘʨ ʬʦʨʤʘʩʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

2.3ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ 3D-ʩʢʘʥʝʨʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ 

 

 ʪʘʙʘʥ שʳʥʜʘʨʜʳסʨײʘʥ ɽʫʨʦʧʘ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ʪסʳʪʪʘ ʜʘʤʳץʘʟʽʨʛʽ ʫʘפ

ᴇʣʰʝʤʜʝʨʽʥ ʘʣʫסʘ ʞᴅʥʝ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ ʞʦʙʘʣʘʫסʘ 3ɼ ʩʢʘʥʝʨʣʝʨ ʢʝשʽʥʝʥ 

 ʦʣʜʘʥʳʣʘʜʳ [128].  ɼʫʣʘʪʠ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ʙʽʨʽʥʰʽ ʤᴅʨʪʝ  ʟʘʤʘʥʘʫʠ 3D Footץ

scanner ײץʨʳʣסʳʩʳ ʘʣʳʥʳʧ, סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞʘʩʘʣʫʜʘ. 3D 

ʩʢʘʥʝʨʣʝʨ ʪʘʙʘʥʥʳ3 שD ʤʦʜʝʣʽ ʨʝʪʽʥʜʝ ᴇʣʰʝʤʜʝʨʜʽ ʞʳʣʜʘʤ ʞᴅʥʝ ʞʦסʘʨסʳ 

ʜᴅʣʜʽʢʧʝʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

3D Foot ʩʢʘʥʝʨʽï ʙʠʽʢ ʞᴅʥʝ ʢᴇʣʝʤʜʽ ᴇʣʰʝʫ ײץʨʘʣʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.ʉʢʘʥʝʨʜʽש ʝʨʝʢʰʝʣʽʛʟ̔ʝʨʪʪʝʣʽʧ ʞʘʪץʘʥ ʥʳʩʘʥʜʳHD ʬʦʨʤʘʪʪʘ 

ᴇʣʰʝʫʛʝ ʙʦʣʘʜʳ. 3D Foot Scanner ʩʢʘʥʝʨʽʥʽש ʙʽʨץʘʪʘʨ ʩᴇʟʩʽʟ ʘʨʪʳץʰʳʣʳץʪʘʨʳ 

ʙʘʨ.ʆʣ ʘʡʥʘʣʜʳʨʳʧ, ʤʘʩʰʪʘʙʧʝʥ ʞᴅʥʝ ᴇʣʰʝʫʛʝ ʙʦʣʘʪʳʥ ʙװʢʽʣ ʪʘʙʘʥʜʳ 3D 

ʬʦʨʤʘʪʪʘ ʩʫʨʝʪʪʝʧ ʙʝʨʝʜʽ. ɹײʣ ʩʢʘʥʝʨʜʽש ʤװʤʢʽʥʰʽʣʽʛʽ62 ʧʘʨʘʤʝʪʨʤʝʥ 

ᴇʣʰʝʤʜʝʨ ʞʘʩʘʣʘʜʳ, ᴇʣʰʝʫ ʜᴅʣʜʽʛʽ Ñ 0,5 ʤʤ ʪʝש.  

ʆʩʳ ʩʢʘʥʝʨʜʝ ʘʨʪʳץ ʩʘʣʤʘץ ʩʘʣʤʘʡ ʪʘʙʘʥʥʳש ʪʦʣʳץ 
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ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʞʘʩʘʧ, ʘʫʳʪץʫʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. ʉʢʘʥʝʨʤʝʥ ʞײʤʳʩ 

ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ SDK ʢʽʪʘʧʭʘʥʘʣʳץ ʧʘʢʝʪʽ ʙʘʨ. ɸʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘ ʘʨץʳʣʳ 

ʩʢʘʥʝʨʣʝʫ ʥʘʪʠʞʝʣʝʨʽ ʪװʨʣʽ ʪװʩʪʽ ʩʫʨʝʪ ʨʝʪʽʥʜʝ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɸʣʳʥסʘʥ 

ᴇʣʰʝʤʜʝʨ ʘʨץʳʣʳ ʘʨʥʘʡʳ ʘʷץ ʢʠʽʤʜʝʨ ʤʝʥ ʘʷץ ʢʠʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ץʘʣʳʧʪʘʨʜʳ 

ʜʘʡʳʥʜʘʫסʘ ʙʦʣʘʜʳ. 

3D ʩʢʘʥʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʨʙʽʨ ʪײʪʳʥʫʰʳ װʰʽʥ ᴇʪʝ ץʦʣʘʡʣʳ ʩʧʦʨʪʪʳץ 

ʞᴅʥʝ ʝʤʜʽʢ ʘʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫסʘ ʞᴅʥʝ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊʝʨʘʧʝʚʪʽʢ 

ᴅʩʝʨʜʝʥ ʙʘʩץʘ, 3D ʩʢʘʥʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʘʷץ ʢʠʽʤ ײʟʘץ 

ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢʝʟʽʥʜʝ ʰʘʨʰʘʫʜʳ ʘʟʘʡʪʫסʘ, ʞʘʣʧʘץ ʪʘʙʘʥʜʘʨʜʳש ʜʘʤʫ 

 .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʘ ʞᴅʥʝ ʩʪʨʝʩʩʪʽ ʘʟʘʡʪʫסʘʫʧʽʥ ʘʟʘʡʪʫץ

3D Foot scanner ʘʨץʳʣʳ ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʘʣʫ װʰʽʥ ʟʝʨʪʪʝʣʫʰʽ ʙʽʨʽʥʰʽ ʦש 

ʘʷסʳʥ, ʦʜʘʥ ʢʝʡʽʥ ʩʦʣ ʘʷסʳʥ ʩʢʘʥʝʨʛʝ ʦʨʥʘʣʘʩʪʳʨʘʜʳ (ʩʫʨʝʪ 2.5). ʊʘʙʘʥʥʳש 

ʩʢʘʥʝʨʣʝʫ ʫʘץʳʪʳ 3-5 ʩʝʢʫʥʜ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 3D 

ʩʢʘʥʝʨ ʪʘʙʘʥ ʘץʘʫʣʘʨʳʥ  ʪʦʣʳץ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʦʨʪʦʧʝʜʠʷʣʳץ ʘʷץ ʢʠʽʤ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[129,130]װʘ ʤסʘʣʳʧʪʘʨʳʥ ʞʦʙʘʣʘʫץ

 

 
 

ʉʫʨʝʪ 2.5 - 3D ʩʢʘʥʝʨʤʝʥ ʪʘʙʘʥʜʳ ʟʝʨʪʪʝʫ 

 

ʉʢʘʥʝʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʥʽש ʘʪʳ ʞᴇʥʽ, ʞʳʥʳʩʳ, ʞʘʩʳ, 

ʩʘʣʤʘסʳ, ʙʦʡʳ, ʘʷץ ʢʠʽʤʽʥʽש ᴇʣʰʝʤʽ ʞᴅʥʝ ʩʢʘʥʝʨʣʝʥʛʝʥ ʢװʥʽ ʧʨʦʛʨʘʤʤʘסʘ 

ʝʥʛʽʟʽʣʝʜʽ. ʉʢʘʥʝʨʣʝʧ ʙʦʣסʘʥ ʩʦש ʧʨʦʛʨʘʤʤʘ ʪʘʙʘʥʥʳש ʙʘʨʣʳץ ᴇʣʰʝʤʜʝʨʽʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʰʳסʘʨʳʧ ʙʝʨʝʜʽ (62 ʪװʨʣʽ ᴇʣʰʝʤʜʝʨ).  

 

ɽʢʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

1. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ 

ᴅʜʽʩʪʝʨʽ ʘʥʳץʪʘʣʜʳ.  

2. ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʽʥ ʟʝʨʪʪʝʫ 

ʩʪʘʥʜʘʨʪʪʳ ʘʷץ ᴇʣʰʝʫ ᴅʜʽʩʽ ʤʝʥ 3D ʩʢʘʥʝʨ ʘʨץʳʣʳ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʧʝʥ ʞװʨʛʽʟʽʣʜʽ. 

3. 3D ʩʢʘʥʝʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʨʙʽʨ ʪײʪʳʥʫʰʳ װʰʽʥ ᴇʪʝ ץʦʣʘʡʣʳ 

ʩʧʦʨʪʪʳץ ʞᴅʥʝ ʝʤʜʽʢ ʘʷץ ʢʠʽʤʜʽ ʞʦʙʘʣʘʫסʘ ʞᴅʥʝ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ 

ʘʡץʳʥʜʘʣʜʳ. 

4. ʊʘʙʘʥ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʘʥʳץʪʘʣʜʳ. 
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3. ɾɸʉᴆʉʇɯʈɯʄɼɽʈɯʅɯר ʊɸɹɸʅ ᴆʃʐɽʄɯʅ ɿɽʈʊʊɽʋ 

ʅᴄʊʀɾɽʃɽʈɯ ʄɽʅ ɸʗפ ʂʀɯʄʅɯר ᴆʃʐɽʄɼɯ ɸʉʉʆʈʊʀʄɽʅʊɯʅ 

ᴄɿɯʈʃɽʋ 

3.1ʊʘʙʘʥ  ᴇʣʰʝʤʜʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʜʘʨʣʘʤʘʣʳ-ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʪʘʣʜʘʫ 

 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳשʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʽ  ʩʠʧʘʪʪʘʣסʘʥ 

ᴅʜʽʩ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ᴆʣʰʝʫ ʤᴅʣʽʤʝʪʪʝʨʽ ʩʪʘʪʠʩʪʠʢʘ-ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʽʤʝʥ ᴇשʜʝʣʜʽ. ᴆʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ װʰʽʥ װʣʛʽʜʝʛʽ 

ʩʠʧʘʪʪʘʤʘʥʳש ᴇʣʰʝʤʽ ʤʝʥ ᴇʟʛʝʨʤʝʣʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨ ̔ʘʥʳץʪʘʣʜʳ. 

ɽʢʽʥʰʽ ʙᴇʣʽʤʜʝ ʩʠʧʘʪʪʘʣסʘʥ ᴅʜʽʩ ʙʦʡʳʥʰʘ 15 ʧʝʥ 21 ʞʘʩʘʨʘʣʳסʳʥʜʘסʳ 

ʞʘʩ ʞʽʛʽʪʪʝʨ ʪʦʙʳʥʳש ʪʘʙʘʥʜʘʨʳʥʳש ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤ̔  ʙʦʡʳʥʰʘ 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ.  

ʊʘʙʘʥʥʳש ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʽ ʪʫʨʘʣʳ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 

Project ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ 

ᴅʜʽʩʪʝʨʽʤʝʥ ᴇשʜʝʣʜʽ.  

ɹʘסʜʘʨʣʘʤʘ ʤᴅʣʽʤʝʪʪʝʨ ץʦʨʳʥ ײץʨʫסʘ, ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫʛʝ, ʥʝʛʽʟʛʽ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [131]. ʆʣ װʰʽʥ 

ʙʘסʜʘʨʣʘʤʘסʘ ʪʘʙʘʥʥʳש ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʝʥʛʽʟʽʣʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ 

ʙʘסʜʘʨʣʘʤʘ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʜʽ, ʢʣʘʩʩʪʘʨ ʩʘʥʳʥ ʞᴅʥʝ ʢʣʘʩʩ ʠʥʪʝʨʚʘʣʜʘʨʳʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʝʩʝʧʪʝʡʜʽ (3.1ʩʫʨʝʪ). 

 

 

ʉʫʨʝʪ 3.1- ᴆʣʰʝʤʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ᴇשʜʝʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

 

ᴆʣʰʝʤʜʽʢ ʙʝʣʛʽʣʝʨʜʽש ᴅʨץʘʡʩʳʩʳ װʰʽʥ װʣʛʽʜʝʛʽ ʙʝʣʛʽʥʽש ᴇʣʰʝʤʽ ʤʝʥ 

ᴇʟʛʝʨʤʝʣʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʣʝʪʽʥ 

ʘʜʘʤʜʘʨ ʪʦʙʳ ץʘʥʰʘʣʳץʪʳ ʙʽʨʪʝʢʪʽ ʙʦʣʩʘ ʜʘ, ʢʝʟ ʢʝʣʛʝʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ʤᴅʥʜʝʨʽ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʡʜʳ, ʷסʥʠ ʢʝʟ ʢʝʣʛʝʥ 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ᴅʨʪװʨʣʽ ʤᴅʥʜʝʨʽ ᴅʨʪװʨʣʽ ʞʠʽʣʽʢʪʝ - 
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ʢʝʡʙʽʨʝʫʣʝʨʽ ʞʠʽʨʝʢ, ʙʘʩץʘʣʘʨʳ ʩʠʨʝʢ ʙʦʣʘʜʳ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ᴇʟʛʝʨʤʝʣʽʣʽʛʽʥ ʩʠʧʘʪʪʘʫ װʰʽʥ ʪʘʙʘʥ 

-ʘʡʥʘʣʳʤʳʥʘ (ʐʘ), ʩʦʥʜʘʡ שʳʨʜʳסʝʥʽʥʝ (ʐʝ), ʰʦ שʳʨʜʳסʰʦ ,(ײʊ) ʳʥʘסʟʳʥʜʳײ

ʘץ ᴇʢʰʝʥʽש ʝʥʽʥʝ (ᴆʝ) ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʣʘʨ ʝʩʝʧʪʝʣʜʽ. ʊʘʙʘʥ ײʟʳʥʜʳסʳʥʳש 

ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ (ʩʫʨʝʪ 3.2) ʙʝʨʽʣʛʝʥ. ʊʘʙʘʥ ײʟʳʥʜʳʥʳש ʚʘʨʠʘʮʠʷʣʳץ 

 שʳʥʳסʟʳʥʜʳײ ʪᴇʤʝʥ ʪʘʙʘʥ שʘ ʙᴇʣʽʥʛʝʥ, ʢʣʘʩʩ ʠʥʪʝʨʚʘʣʳ 7ʤʤ. ɽץʘʪʘʨʳ 9 ʢʣʘʩץ

ʰʝʢʘʨʘʩʳ  229,5 ï 236,4 ʤʤ, ʦʨʪʘʰʘ ײʟʳʥʜʳס r233ʤʤ,  ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 3 ʘʜʘʤ. 

ɸʣ ʝש ʞʦסʘʨסʳ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʰʝʢʘʨʘʩʳ 285,5-292,4 ʤʤ ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰ2̔89ʤʤ ʞᴅʥʝ ʢʝʟʜʝʩʫ ʞʠ̔ ʣʽʛʽ ï 15 ʘʜʘʤ. ɾʘʣʧʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʽש 

ʰʝʢʘʨʘʩʳ 264,5 ï 271,4ʤʤ, ʦʨʪʘʰʘ ʤᴅʥʽ 268 ʤʤ, ʘʣ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ -116 ʘʜʘʤ. 

 ʆʣʘʨ ʢʣʘʩʩʪʘʨסʘ ʪʦʧʪʘʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ᴅʨʙʽʨ ʞʠʽʣʽʢ ʢʣʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʢʝʣʝʪʽʥ ʤװʤʢʽʥʜʽʢ ʤᴅʥʜʝʨʽʥʝʥ ʪײʨʘʪʳʥ ʝʢʽ ץʘʪʘʨ ʩʘʥʜʘʨʜʳ ʙʽʣʜʽʨʝʜʽ (ʦʧʮʠʷʣʘʨ) 

[132]. 

 

 
 

 

ʉʫʨʝʪ 3.2- ʊʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 

 

ʊʘʙʘʥʥʳש ʰʦסʳʨ ʝʥʽʥʽש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 3.3 ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ. ʐʦסʳʨ 

ʝʥʽʥʽש ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʳ ʜʘ 9 ʢʣʘʩץʘ ʙᴇʣʽʥʛʝʥ, ʢʣʘʩʩ ʠʥʪʝʨʚʘʣʳ 6ʤʤ.  ɽש 

ʪᴇʤʝʥ ʰʦסʳʨ ʝʥʽʥʽש ʰʝʢʘʨʘʩʳ 64,5 ï 70,4 ʤʤ, ʦʨʪʘʰʘ ʝʥʽ67,5ʤʤ,  ʢʝʟʜʝʩʫ 

ʞʠʽʣʽʛʽ 11 ʘʜʘʤ.   ɽש ʞʦסʘʨסʳ ʰʦסʳʨ ʝʥʽʥʽש ʰʝʢʘʨʘʩʳ 112,5-118,4 ʤʤ ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰʽ 115,5ʤʤ ʞᴅʥʝ ʢʝʟʜʝʩʫ ʞʠ̔ ʣʽʛʽ ï 1 ʘʜʘʤ. ɾʘʣʧʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʽש 

ʰʝʢʘʨʘʩʳ 88,5 ï 94,4ʤʤ, ʦʨʪʘʰʘ ʤᴅʥʽ 91,5 ʤʤ, ʘʣ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ -151 ʘʜʘʤ. 
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ʉʫʨʝʪ 3.3- ʊʘʙʘʥʥʳש ʰʦסʳʨ ʝʥʽʥʽש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 

 

 ʊʘʙʘʥʥʳש ᴇʢʰʝ ʝʥʽʥʽש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ3.4 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ᴆʢʰʝ 

ʝʥʽʥʽש ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʳ 9 ʢʣʘʩץʘ ʙᴇʣʽʥʛʝʥ, ʢʣʘʩʩ ʠʥʪʝʨʚʘʣʳ 5ʤʤ.  ɽש 

ʞʦסʘʨסʳ ᴇʢʰʝ ʝʥʽʥʽש ʰʝʢʘʨʘʩʳ ï 82,5 ï 87,4 ʤʤ, ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 85ʤʤ,  

ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 5 ʘʜʘʤ.   ɸʣ ʝש ʪᴇʤʝʥ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʰʝʢʘʨʘʩʳ 42,5-47,4 

ʤʤ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 45ʤʤ ʞᴅʥʝ ʢʝʟʜʝʩʫ ʞʽʣʽʛʽ ï 2 ʘʜʘʤ. ɾʘʣʧʳ ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰʪʽש ʰʝʢʘʨʘʩʳ 57,5 ï 62,4ʤʤ, ʦʨʪʘʰʘ ʤᴅʥʽ 60 ʤʤ, ʘʣ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ -

137 ʘʜʘʤ. 
 

 
 

ʉʫʨʝʪ 3.4- ʊʘʙʘʥʥʳש ᴇʢʰʝ ʝʥʽʥʽש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 

 

ʊʘʙʘʥʥʳש ʰʦסʳʨ ʘʡʥʘʣʳʤʳʥʳש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 3.5 ʩʫʨʝʪʪʝ 

ʙʝʨʽʣʛʝʥ. ʐʦסʳʨ ʘʡʥʘʣʳʤʳʥʳש ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʳ ʜʘ 9 ʢʣʘʩץʘ ʙᴇʣʽʥʛʝʥ, 

ʢʣʘʩʩ ʠʥʪʝʨʚʘʣʳ 12ʤʤ.  ɽש ʪᴇʤʝʥ ʰʦסʳʨ ʘʡʥʘʣʳʤʳʥʳש ʰʝʢʘʨʘʩʳ 174,5 ï 186,4 

ʤʤ, ʦʨʪʘʰʘ ʝʥʽ 180,5ʤʤ,  ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ 3 ʘʜʘʤ.   ɽש ʞʦסʘʨסʳ ʰʦסʳʨ 

ʘʡʥʘʣʳʤʳʥʳש ʰʝʢʘʨʘʩʳ 270,5-282,4 ʤʤ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 276ʤʤ ʞᴅʥʝ ʢʝʟʜʝʩʫ 
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ʞʠʽʣʽʛʽ ï 6 ʘʜʘʤ. ɾʘʣʧʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʽש ʰʝʢʘʨʘʩʳ 222,5 ï 234,4ʤʤ, 

ʦʨʪʘʰʘ ʤᴅʥʽ 228,5 ʤʤ, ʘʣ ʢʝʟʜʝʩʫ ʞʠʽʣʽʛʽ -124 ʘʜʘʤ. 

 
 

ʉʫʨʝʪ 3.5- ʊʘʙʘʥʥʳש ʰʦסʳʨ ʘʡʥʘʣʳʤʳʥʳש ʚʘʨʠʷʮʠʷʣʳץ ץʘʪʘʨʳ 

 

ɹʘסʜʘʨʣʘʤʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢװʪʫ, ʨʝʞʠʤ, ʤʝʜʠʘʥʘ, ʜʠʩʧʝʨʩʠʷ ʞᴅʥʝ 

ʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫʣʘʨ ʩʠʷץʪʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ (3.6. ʩʫʨʝʪ -ʘ,ʙ,ʚ,ʛ).  

ʉʫʨʝʪʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʪʘשʙʘʣʘʨʜʳש ʝש ʢᴇʧ ʧʘʡʜʘ ʙʦʣʫ ᴇʣʰʝʤʜʝʨ: 

ʪʘʙʘʥʥʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ (ʤʦʜʘ) 268 ʤʤ ײץʨʘʡʜʳ(nå116), ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʢװʪʽʣʽʤ 262,77, ʤʝʜʠʘʥʘ 264, ʜʠʩʧʝʨʩʠʷ 171 ײץʨʘʜʳ. ɸʣ, ʪʘʙʘʥʥʳש ʰʦסʳʨ ʝʥʽ 

91,5 ʤʤ (nå151), ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢװʪʽʣʽʤ 89,028, ʤʝʜʠʘʥʘ 90, ʜʠʩʧʝʨʩʠʷ 70,9 

 ʦʨʪʘʰʘ ʘʡʥʘʣʳʤʳ228,5 ʤʤשʳʨʳʥʳסʰʦ שʘʪʘʨ ʪʘʙʘʥʥʳץ ʨʘʜʳ. ʉʦʥʳʤʝʥײץ

(nå124) ʞᴅʥʝ ᴇʢʰʝ ʝʥʽ 60 ʤʤ (nå137) ײץʨʘʜʳ.  

 

 
 

 

ʘ-ʪʘʙʘʥ ײʟʳʥʜʳסʳ ʙ- ʰʦסʳʨʜʳש ʝʥʽ 

  

  

ʚ-ᴇʢʰʝʥʽש ʝʥʽ ʛ-ʰʦסʳʨ ʘʡʥʘʣʳʤʳ 

ʉʫʨʝʪ 3.6-ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʜʽש ʩʪʘʪʠʩʪʠʢʘʩʳ 
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ʊʘʙʘʥʥʳש ʞʝʢʝʣʝʛʝʥ ʙʝʣʛʽʣʝʨʽʥʽש ʙʘʡʣʘʥʳʩʳʥʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ, ᴅʩʽʨʝʩʝ ʢʦʨʨʝʣʷʮʠʷ ʞᴅʥʝ ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ 

ʟʝʨʪʪʝʫʰʽʥʽש ʞײʤʳʩʳʥ ʝʜᴅʫʽʨ ʞʝשʽʣʜʝʪʝʜʽ. ɾʝʢʝʣʝʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש 

ʙʘʡʣʘʥʳʩ ʩʠʧʘʪʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʙʽʣʽʧ, ʪʘʙʘʥʥʳש ʧʽʰʽʥ-

ᴇʣʰʝʤʜʝʨʽʥ ʞʘץʩʳ ʩʠʧʘʪʪʘʡʪʳʥ ʙʝʣʛʽʣʝʨʜʽ סʘʥʘ ʘʥʳץʪʘʡ ʦʪʳʨʳʧ, 

ʵʢʩʧʝʨʠʤʝʥʪʪʽ  ʞʝשʽʣʜʝʪʫʛʝ ʙʦʣʘʜʳ [133]. 

ɹᴇʣʫ ʜʠʘʛʨʘʤʤʘʩʳ ʙʦʡʳʥʰʘ ʢᴇʨʽʥʝʪʽʥʜʝʡ, ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʜʘסʳ 

ʞʠʽʣʽʢʪʝʨʜʽ ʙᴇʣʫ ץʘʪʘʨʜʳש ʦʨʪʘʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʢʣʘʩץʘ ʙʽʨʜʝʡ ʥײʩץʘʣʘʨʜʳש 

ʥʝײסʨʣʳʤ ʢᴇʧ ʩʘʥʳ ʢʝʣʝʜʽ. ɹᴇʣʫ ʜʠʘʛʨʘʤʤʘʩʳʥʘʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ᴅʨʙʽʨ 

ʢʣʘʩʪʘסʳ ʙʽʨʜʝʡ ʥײʩץʘʣʘʨ ʩʘʥʳ ʝʢʽ ʞʘסʳʥʘʥ ʜʘ ʙʽʨʪʽʥʜʝʧ ʘʟʘʷʜʳ. ʅײʩץʘʣʘʨʜʳש 

ʝש ʘʟ ʞʠʽʣʽʛʽ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʩʦסשʳ ʢʣʘʩʪʘ ʙʘʡץʘʣʘʜʳ. ɹʝʣʛʽʥʽש ʚʘʨʠʘʮʠʷʣʳץ 

 ץʙʘʨʣʳ ץʜʳʣʳשʥʜʘʡ ʟʘײʚʘʨʠʘʙʝʣʴʜʽʣʽʛʽʥʜʝʛʽ ʤ שʳ ʤᴅʥʜʝʨʽʥʽסʘʪʘʨʜʘץ

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʙʝʣʛʽʣʝʨʜʝ ʙʘʡץʘʣʘʜʳ [134]. 

 

3.2 ɾʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʽש ʪʘʙʘʥ ᴇʣʰʝʤʽʥʽש ʚʘʨʠʘʮʠʷ ץʘʪʘʨʳʥ ײץʨʫ 

 

ᴆʣʰʝʤʜʽʢ ʙʝʣʛʽʣʝʨʜʽש ᴅʨץʘʡʩʳʩʳ װʰʽʥ װʣʛʽʜʝʛʽ ʙʝʣʛʽʥʽש ᴇʣʰʝʤʽ ʤʝʥ 

ᴇʟʛʝʨʤʝʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʥʳץʪʘʣʜʳ, ʦʣ 3.1 

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʣʝʪʽʥ ʘʜʘʤʜʘʨ ʪʦʙʳ ץʘʥʰʘʣʳץʪʳ ʙʽʨʢʝʣʢʽ ʙʦʣʩʘ ʜʘ, 

ʢʝʟ ʢʝʣʛʝʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʳש ʤᴅʥʜʝʨʽ ᴅʨ ʪװʨʣʽ ʞʠʽʣʽʢʪʝ 

ʙʦʣʘʜʳ - ʢʝʡʙʽʨʝʫʣʝʨʽ ʞʠʽʨʝʢ, ʙʘʩץʘʣʘʨʳ ʘʟʳʨʘץ ʙʦʣʘʜʳ [135-136]. 

 

ʂʝʩʪʝ 3.1 ï ᴆʣʰʝʤ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ʚʘʨʠʘʮʠʷ ץʘʪʘʨʳ 

 
ɺʘʨʠʷʮʠʘʣʳץ ץʘʪʘʨ, ʊײ, ʤʤ ɺʘʨʠʷʮʠʘʣʳץ ץʘʪʘʨ, ʐʝ, ʤʤ 

ʂʣʘʩʩ 

ʘʨʘʣʳץʪʘʨʳʥʳש 

ʞʠʝʢʪʝʨʽ, ʤʤ 

ʊʘʙʘʥʥʳש 

ʦʨʪʘʰʘ 

 ʳ, ʤʤסʟʳʥʜʳײ

ᴄʨ ʢʣʘʩʩʪʘסʳ 

ʚʘʨʠʘʮʠʷ 

ʞʠʽʣʽʛʽ 

ʂʣʘʩʩ ʘʨʘ-

ʣʳץʪʘʨʳʥʳש 

ʞʠʝʢʪʝʨʽ, ʤʤ 

ʐʦסʳʨʜʳש  

ʦʨʪʘʰʘ ʝʥʽ, ʤʤ 

ᴄʨ ʢʣʘʩʩʪʘסʳ 

ʚʘʨʠʘʮʠʷ 

ʞʠʽʣʽʛʽ 

236,4-229,5 233 3 70,4-64,5 67,5 11 

243,4-236,5 240 43 76,4-70,5 73,5 25 

250,4-243,5 247 60 82,4-76,5 79,5 68 

257,4-250,5 254 68 88,4-82,5 85,5 120 

264,4-257,5 261 76 94,4-88,5 91,5 151 

271,4-264,5 268 116 100,4-94,5 97,5 90 

278,4-271,5 275 77 106,4-100,5 103,5 27 

285,4-278,5 282 42 112,4-106,5 109,5 7 

292,4-285,5 289 15 118,4-112,5 115,5 1 

ɺʘʨʠʷʮʠʘʣʳץ ץʘʪʘʨ, ʐʘ, ʤʤ ɺʘʨʠʷʮʠʘʣʳץ ץʘʪʘʨ,   ᴆʝ, ʤʤ 

 

ʂʣʘʩʩ 

ʘʨʘʣʳץʪʘʨʳʥʳש 

ʞʠʝʢʪʝʨʽ, ʤʤ 

ʐʦסʳʨʜʳש 

ʘʡʥʘʣʳʤʳ 

ʦʨʪʘʰʘ ʝʥʽ, ʤʤ 

ᴄʨ ʢʣʘʩʩʪʘסʳ 

ʚʘʨʠʘʮʠʷ 

ʞʠʽʣʽʛʽ 

ʂʣʘʩʩ ʘʨʘ-

ʣʳץʪʘʨʳʥʳש 

ʞʠʝʢʪʝʨʽ, ʤʤ 

ᴆʢʰʝʥʽש   

ʦʨʪʘʰʘ ʝʥʽ, ʤʤ 

ᴄʨ ʢʣʘʩʩʪʘסʳ 

ʚʘʨʠʘʮʠʷ 

ʞʠʽʣʽʛʽ 

186,4-174,5 180,5 3 47,4-42,5 45 2 

198,4-186,5 192,5 9 52,4-47,5 50 54 

210,4-198,5 204,5 43 57,4-52,5 55 91 

222,4-210,5 216,5 96 62,4-57,5 60 137 

234,4-222,5 220,5 124 67,4-62,5 65 119 

246,4-234,5 240,5 114 72,4-67,5 70 64 

258,4-246,5 252,5 74 77,4-72,5 75 19 

270,4-258,5 264,5 31 82,4-77,5 80 10 

282,4-270,5 276,5 6 87,4-82,5 85 5 
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ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʣʰʝʤ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʪʘʨʘʣʫ ʜʠʘʛʨʘʤʤʘʣʘʨʳ 

 .ʨʘʩʪʳʨʳʣʜʳ, ʦʣʘʨ 3.7-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥײץ

ɺʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʜʘסʳ ʞʠʽʣʽʢʪʝʨʜʽש ʪʘʨʘʣʫʳ װʣʝʩʪʽʨʫ ʜʠʘʛʨʘʤʤʘʩʳʥʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʙʽʨʜʝʡ ʥײʩץʘʣʘʨʜʳש ʝש ʢᴇʧ ʩʘʥʳ ץʘʪʘʨʜʳש ʦʨʪʘʩʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ ʢʣʘʩץʘ ʢʝʣʝʪʽʥʜʝʡ ʞʘʩʘʣסʘʥ. ɹᴇʣʫ ʜʠʘʛʨʘʤʤʘʩʳʥʜʘ ʦʩʳ ʢʣʘʩʪʳש ʦש 

ʞᴅʥʝ ʩʦʣ ʞʘסʳʥʜʘ ᴅʨ ʢʣʘʩʩʪʘסʳ ʙʽʨʜʝʡ ʥײʩץʘʣʘʨʜʳש ʩʘʥʳ ʙʽʨʪʝ-ʙʽʨʪʝ ʘʟʘʷʜʳ 

[137]. 

ɺʘʨʠʘʥʪʪʘʨʜʳש ʝש ʪᴇʤʝʥʛʽ ʞʠʽʣʽʛʽ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʩʦסשʳ ʢʣʘʩʪʘʨʜʘ 

ʙʘʡץʘʣʘʜʳ. ɺʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʜʘסʳ ʙʝʣʛʽʣʝʨ ʤᴅʥʜʝʨʽʥʽש ᴇʟʛʝʨʛʽʰʪʽʛʽʥʜʝʛʽ ʙײʣ 

ʟʘשʜʳʣʳץ ʙʘʨʣʳץ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʙʝʣʛʽʣʝʨ װʰʽʥ ʙʘʡץʘʣʘʜʳ. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥʽש ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨ 3.7-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʣʘʨʜʘʥ ʪʘʙʘʥʥʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 268 

ʤʤ, ʙײʣ 23,2% ʙʘʡץʘʣʘʪʳʥʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɽש ʘʟ ʪʘʙʘʥ ײʟʳʥʜʳסʳ 233ʤʤ, ʦʣ  

0,6% ʢʝʟʜʝʩʝʜʽ, ʘʣ ʝײ שʟʳʥ ʪʘʙʘʥʥʳײ שʟʳʥʜʳסʳ 289 ʤʤ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 15 

ʟʝʨʪʝʣʫʰʽʥʽש ʪʘʙʘʥ ײʟʳʥʜʳסʳ, ʦʣ 0,1% (3.7,ʘ-ʩʫʨʝʪ). 

ʊʘʙʘʥʥʳש ʰʦסʳʨ ʝʥʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 3.7,ʙ-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɽש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʰʦסʳʨʜʳש ʝʥʽ 91,5 ʤʤ, ʦʣ ʟʝʨʪʝʣʛʝʥ 151 ʞʘʩᴇʩʧʽʨʽʤʜʝ 

ʙʘʡץʘʣʘʜʳ, ʙײʣ 30,2% ײץʨʘʡʜʳ. 

ʐʦסʳʨʜʳש ʝש ʢʽʰʽ ʝʥʽ 67,5 ʤʤ, ʦʣ ʪʝʢ 2,1% ʟʝʨʪʪʝʣʛʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʝ 

ʢʝʟʜʝʩʝʜʽ, ʘʣ ʝש ʞʘʣʧʘץ ʪʘʙʘʥʜʘʨ ʝʥʽ- 115,5 ʤʤ, ʦʣ 1,33% ײץʨʘʡʜʳ (3.7,ʙ-ʩʫʨʝʪ). 

ʊʘʙʘʥʥʳש ʰʦסʳʨ ʘʡʥʘʣʳʤʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 3.7,ʚ-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ.ɽש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʰʦסʳʨʜʳש ʘʡʥʘʣʳʤʳ 220,5 ʤʤ, ʦʣ ʪʝʢʩʝʨʽʣʛʝʥ 

124 ʞʘʩᴇʩʧʽʨʽʤʜʝ ʙʘʡץʘʣʘʜʳ, ʙײʣ 24,8% ײץʨʘʡʜʳ [138]. 

ʐʦסʳʨʜʳש ʝש ʢʽʰʽ ʘʡʥʘʣʳʤʳ 180,5 ʤʤ, ʦʣ ʪʝʢ 1,2% ʟʝʨʪʪʝʣʛʝʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʝ ʢʝʟʜʝʩʝʜʽ, ʘʣ ʝװ שʣʢʝʥ ʰʦסʳʨ ʘʡʥʘʣʳʤʳ- 264,5 ʤʤ, ʦʣ 6,2% 

 .ᴇʢʰʝ ʝʥʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 3.7,ʛ-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ שʨʘʡʜʳ.ʊʘʙʘʥʥʳײץ

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʝʛʽ ʝװ שʣʢʝʥ ᴇʢʰʝ ʝʥʽ 85 ʤʤ, ʙײʣ 2,5% ʙʘʡץʘʣʘʜʳ, ʘʣ ʝש 

ʢʽʰʽʩʽ 45ʤʤ ʙʦʣʜʳ, ʦʣ 2,9%  ײץʨʘʡʜʳ. ɽש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ᴇʢʰʝ ʝʥʽ 60ʤʤ ʪʝש, ʦʣ 

137 ʟʝʨʪʝʣʫʰʽʣʝʨʜʝ ʢʝʟʜʝʩʝʜʽ, 27,4 % ʙʘʡץʘʣʘʜʳ. 
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ʙ) 

 

 
ʚ) 

 

 
ʛ)  

 

ʉʫʨʝʪ 3.7ï ʊʘʙʘʥʥʳש ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʙᴇʣʽʥʫʽ: 

ʘ - ʪʘʙʘʥ ײʟʳʥʜʳסʳ, ʙ ï ʰʦסʳʨʜʳש  ʝʥʽ, ʚ ï ʰʦסʳʨʜʳש  ʘʡʥʘʣʳʤʳ, 

ʛ-ᴇʢʰʝʥʽש ʝʥʽ. 
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3.3 ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʥᴅʪʠʞʝʣʝʨʽʥ ʨʝʛʨʝʩʩʠʷʣʳץ-ʢʦʨʨʝʣʷʮʠʷʣʳץ 

ʪʘʣʜʘʫ 

ɾʘʩ ʪʦʧʪʘʨʜʳש ʪʘʙʘʥʳʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ װʰʽʥ ʢʦʨʨʝʣʷʮʠʷʣʳץ ץʠʩʳץʪʘʨʳ ʪײʨסʳʟʳʣʜʳ. 

ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʙʘʥʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ װʰʽʥ 

ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʞᴅʥʝ 3.2 ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ, ʨʝʛʨʝʩʩʠʷ 

ʪʝשʜʝʫʣʝʨʽ ʘʣʳʥʜʳ. 

 

ʂʝʩʪʝ 3.2- ʊʘʙʘʥʥʳש ᴇʣʰʝʤʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨסʘ ʘʨʥʘʣסʘʥ 

ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ 

 
ɽʨʝʢʰʝʣʽʢʪʝʨʜʽש 

ʘʪʘʣʫʳ 

ʂʦʨʨʝʣʷʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʽ, r
 

ʈʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʽ 

ʊײ-ʐʝ RĮ = 0,9964 y = 5,9083ʭ+61,458 

ʊײ-ʐʘʡʥ RĮ = 0,9935 y = 12x + 167,61 

ʊײ-ʐᴇ RĮ = 0,9903 y = 4,8x + 40,667 

 

 ʂʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʝʪʽʥ ʩʠʧʘʪʪʘʤʘʣʘʨ װʰʽʥ 

ʢʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ: ʊײ-ʐʩʝ, ʊײ -ʐʽʝ, ʊײ -ᴆʝ ʞʦסʘʨʳ ʞᴅʥʝ 0,986-ʜʘʥ 0,988-

ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ [138]. 

ʂʦʨʨʝʣʷʮʠʷʥʳש ʞʦסʘʨʳ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽʥ 

ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ, ʘʷץ ʢʠʽʤʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʤʘץʩʘʪʪʘסʳ ʘʷץ ʢʠʽʤʥʽש ʜʠʟʘʡʥʳʥ ʞʦʙʘʣʘʫ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ᴇʣʰʝʤʜʝʨʜʽ 

ʙʝʣʛʽʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(3.8 ʩʫʨʝʪ). 
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ʚ) 

 

ʉʫʨʝʪ 3.8 - ʊʘʙʘʥʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳ װʰʽʥ 

ʢʦʨʨʝʣʷʮʠʷʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ ʤʝʥ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽ, 

ʘ) ʊײ -ʐʝ, ʙ)ʊײ -ʐʘʡʥ, ʚ)ʊײ -ᴆʝ     

 

3.4ɾʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽ ʘʩʩʦʨʪʠʤʝʥʪʽʥ 

ᴅʟʽʨʣʝʫ 

ɸʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʝʩʝʧʪʝʫ װʰʽʥ ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʳש 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʽʥʽש ʪʘʙʘʥʜʘʨʳʥ ᴇʣʰʝʫ ʜʝʨʝʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ɋL ʥʘץʪʳ ʞʘʩ ʪʦʙʳ װʰʽʥ ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽש 

 ᴇʟʛʝʨʤʝʣʽʣʽʛʽ ʍ1 ʜʝʛʝʥ ץʢʝʟʜʝʡʩʦ שʳʥʳסʟʳʥʜʳײ ʨʳʣʳʤʳʥ ʝʩʝʧʪʝʫ ʪʘʙʘʥײץ

ʙʦʣʞʘʤסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʆʩʳ ʞʘʩʪʳש ᴇʣʰʝʤʜʽʢ ʙʝʣʛʽʣʝʨʽ çʘè ʞᴅʥʝ çůè 

ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ץʘʣʳʧʪʳ ʪʘʨʘʣʫ ʟʘשʳʤʝʥ (פʊɿ) ʪװʨʜʝ ʜᴅʣ ʩʠʧʘʪʪʘʣʘʜʳ, ʘʣ 

ʳץʪʠʤʘʣʜʳץ ʪʳסʳʟʜʳץ ʬʫʥʢʮʠʷʩʳ ʢʝʣʝʩʽʜʝʡ ʩʠʧʘʪʪʘʣʘʜʳ: 

 

̖
Ѝ
ᴢ

̖́

                  (1) 

 

ᴆʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʪʽ ʝʩʝʧʪʝʫ װʰʽʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ץʘʨʘʧʘʡʳʤ ʞʘʩ 

ʪʦʧʪʘʨʳ װʰʽʥ ʘʣʳʥסʘʥ ʍ1, ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʽʨʽʢʪʝʤʝʣʽ ʦʨʪʘʰʘ ʤᴅʥʽ ʞᴅʥʝ 

S(x)  ʽʨʽʢʪʝʤʝʣʽ ʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [139-140]. 

 ʪʘʥץʘʥʜʳסʳʤʜʳ ʙʦʣץʢᴇʣʝʤʽ ʞʝʪʢʽʣʽʢʪʽ ʘʫ שʜʘʫʣʘʨʜʳשʘʨʘʩʪʳʨʳʣʘʪʳʥ ʪʘפ

(N=150) ץʘʣʳʧʪʳ ʙᴇʣʫʜʽש çʘè ʞᴅʥʝ çůè ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʙʝʣʛʽʩʽʟ ʤᴅʥʜʝʨʽ (1) 

ʰʘʤʘʤʝʥ ʪʘשʜʘʤʘʣʳ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʪʝש x å ʞᴅʥʝ S (x), ʷסʥʠ ů x ʞᴅʥʝ å S (x) 

ʜʝʧ ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʘʷץ ʢʠʽʤ ײʟʳʥʜʳסʳʥʳש ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ʤᴅʥʜʝʨʽʥʽש ʘʫʤʘסʳʥ ʘʷץ ʢʠʽʤʥʽש ʥʘץʪʳ ᴇʣʰʝʤʜʝʨʽ װʰʽʥ ʘʣʘשʩʳʟʜʳץ 

ʘʨʘʣʳץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʘʨʘʣʳץʪʘʨסʘ ʍ1 ʙᴇʣʫ ץʘʞʝʪ. ‌ʘʷץ ʢʠʽʤʽʥʽש j-ʰʽ 

ᴇʣʰʝʤʽ װʰʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʠʥʪʝʨʚʘʣ ʍ ʢʝʟʜʝʡʩʦץ ʰʘʤʘʩʳʥʳש ʪʠʽʩʪʽ j-ʰʽ 

ʠʥʪʝʨʚʘʣסʘ (ὼȟὼ ),  ʤײʥʜʘ ʦʣʘʨʜʳש ὼ ὼ̉ - j-ʰʽ ʠʥʪʝʨʚʘʣʜʳש ʪᴇʤʝʥʛʽ ʞᴅʥʝ 

ʞʦסʘʨסʳ ʰʝʢʘʨʘʣʘʨʳʥʘ ץʘʣʳʧʪʳ ʙᴇʣʽʥʫ ʳץʪʠʤʘʣʜʳסʳʥʘ ʪʝש ʙʦʣʘʜʳ. 

y = 12x + 167,61 
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‌ ὖὼ ὼ ὼ ȟ (2) 

 

ʍ, ʘ ʞᴅʥʝ ů ʧʘʨʘʤʝʪʨʣʝʨʽʥʽץ שʘʣʳʧʪʳ ʙᴇʣʽʥʛʝʥ ʰʘʤʘʩʳʥʳש ʙʝʨʽʣʛʝʥ 

ʘʨʘʣʳץץʘ ʪװʩʫ ʳץʪʠʤʘʣʜʳסʳ (Ŭ, ɓ) ʤʳʥʘʜʘʡ ʘʨʘץʘʪʳʥʘʩʧʝʥ ʘʥʳץʪʘʣʜʳ [139]: 

 

ὖ‌ ὼ ‍  tὤ tὤ (3), 

ʤײʥʜʘˡὤ  
Ѝ
᷿Ὡ Ὠὸ      -  ʃʘʧʣʘʩ ʬʫʥʢʮʠʷʩʳ, ʘʣ Z ץʘʣʳʧʪʳ ץʘʣʳʧʪʳ 

ʢʝʟʜʝʡʩʦץ ʰʘʤʘʩʳʥʳש ʤᴅʥʜʝʨʽ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜ :r 

 

 ὤ   ȟὤ  (4) 

 

ɽʩʝʧʪʝʧ, ʘ å ȟ̖„ Ὓὼ, ‌  ̖ , ʠ ‍  ̖̃ȟ (2) ʞᴅʥʝ (3) ʢʝʣʝʩʽ ʪװʨʛʝ 

ʪװʨʣʝʥʜʽʨʝʤʽʟ 

 

‌ ὖὼ ὼ ὼ ˡὤ ˡὤ ȟ(5) 

 

ʤײʥʜʘ 

ὤ
Ӷ
    ʠ ὤ

Ӷ
(5) 

 

 ʘʥ ʬʦʨʤʫʣʘʣʘʨʜʳ (5) ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞᴅʥʝ ʃʘʧʣʘʩסʩʳʥʳʣױ

ʬʫʥʢʮʠʷʩʳʥʳש ʪʘץ ʝʢʝʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʷסʥʠ ʌ (-Z) = - ʌ (Z), ʘʷץ ʢʠʽʤʥʽש j-

ᴇʣʰʝʤʽ ‌j- װʣʝʩʽʥʽש ʪʝʦʨʠʷʣʳץ ʤᴅʥʜʝʨʽʥ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. 

ʃʘʧʣʘʩ ʌ(Z)ʬʫʥʢʮʠʷʩʳʥʳש ʤᴅʥʜʝʨʽ [140] ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳ ʞᴅʥʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʦʡʳʥʰʘ ʥײʩץʘʫʣʘʨʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʘʨʥʘʡʳ 

ʢʝʩʪʝʣʝʨʜʝʥ ʘʥʳץʪʘʣʜʳ. ʌʦʨʤʫʣʘ (2) ʙʦʡʳʥʰʘ ‌ ʰʘʤʘʣʘʨʳʥ 0,01-ʛʝ ʜʝʡʽʥʛʽ 

ʜᴅʣʜʽʢʧʝʥ ʘʥʳץʪʘʣʜʳ. ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 3.4-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 ʌʦʨʤʫʣʘ (2) ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʤᴅʥʜʝʨʜʽש ʞʠʳʥʪʳסʳ ʙʘʨʣʳץ ץʘʨʘʣʘʪʳʥ 

ᴇʣʰʝʤʜʽʢ ʧʦʟʠʮʠʷʣʘʨ ʙʦʡʳʥʰʘ ‌ʞᴅʥʝ ʪײʨסʳʥʜʘʨʜʳשʍ1 ץʘʨʘʣʘʪʳʥ ץʘʨʘʧʘʡʳʤ 

ʞʳʥʳʩʪʳץ-ʞʘʩ ʪʦʙʳ װʰʽʥ ɋL ʪʘʙʘʥ ײʟʳʥʜʳסʳʥ ʞʠʽʣʽʢʪʽʢ ʙᴇʣʫʜʽ ʽʨʽʢʪʝʤʝʣʽ 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫʜʽש ʜʝʨʝʢʪʝʨʽʤʝʥ ʪʦʣʳװ ץʡʣʝʩʝʪʽʥ ʘʷץ ʢʠʽʤʥʽש 

 .ʨʳʣʳʤʳʥ ʙʽʣʜʽʨʝʜʽײץ ʝʩʝʧʪʽʢ שʪʳʤʜʳ ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽײ

ʆʨʪʘʰʘ ʢʚʘʜʨʘʪʪʳץ ʘʫʳʪץʫʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʘʙʘʥʥʳײ שʟʳʥʜʳסʳ 

ʙʦʡʳʥʰʘ ʘʫʳʪץʫ ʤᴇʣʰʝʨʽ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʝʪʽʥ ʪʦʧʪʘʨʜʘ ʰʘʤʘʤʝʥ ʙʽʨʜʝʡ (♬ = 

10,3-12,2 ʤʤ), ʩʦʥʜʳץʪʘʥ ʪʘʙʘʥʥʳײ שʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ ʙᴇʣʽʥʫʽʥ ʝʩʝʧʪʝʫ װʰʽʥ ♬ 

= 11 ʤʤ ץʘʙʳʣʜʘʥסʘʥʳ ʙʝʣʛʽʣʽ. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽ[141-143] ש ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽ 

 ♬ ᴇʟʛʝʨʤʝʣʽʣʽʛʽ Ŭ ʤʝʥ ץʢʝʟʜʝʡʩʦ שʳʥʳסʟʳʥʜʳײ ʝʩʝʙʽ ʪʘʙʘʥ שʨʳʣʳʤʳʥʳײץ

ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ץʘʣʳʧʪʳ ʙʘʷʥʜʘʫ ʟʘשʳʤʝʥ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʜᴅʣ ʩʠʧʘʪʪʘʣʘʜʳ, 

ʘʣ ʳץʪʠʤʘʣʜʳץ ʪʳסʳʟʜʳסʳ ʬʫʥʢʮʠʷʩʳ: 
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Ŭ å ʭ å 268 ʤʤ                              ᷃ å S(ʭ) å11ʤʤ. 

 

ɾʝʪʝʢʰʽ ʙʝʣʛʽʥʽש ʤװʤʢʽʥ ʝʪʽʣʛʝʥ ʤᴅʥʜʝʨʽʥʽש ʘʫʤʘסʳʥ 255, 260, 265, 270 

ʥװʢʪʝʣʝʨʽʥʜʝ ʦʨʪʘʣʳץʪʘʨʳ ʙʘʨ ʝʥʽ æʍ = 5 ʤʤ ʘʣʘשʩʳʟʜʳץ ʘʨʘʣʳץʪʘʨʳʥʘ ʙᴇʣʝ 

ʦʪʳʨʳʧ. ʉʦʜʘʥ ʢʝʡʽʥ (6) ʞᴅʥʝ (7) ʬʦʨʤʫʣʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʭ Ŭ 

 .ʩʘʣʳʩʪʳʨʤʘʣʳ ʤᴅʥʜʝʨʽ ʝʩʝʧʪʝʣʽʥʜʽ שʣʝʩʪʝʨʽʥʽװ

ɸʷץ ʢʠʽʤʥʽײ שʪʳʤʜʳ ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 3.3-

ʢʝʩʪʝʜʝ ʞᴅʥʝ 3.9-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 
ʉʫʨʝʪ 3.9- ɸʷץ ʢʠʽʤʥʽײ שʪʳʤʜʳ ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ʝʩʝʧʪʝʫ 

ᴅʜʽʩʪʝʤʝʩʽʥʽש ʩʭʝʤʘʩʳ 

 

ὤ (6) 

 

ὤ (7) 

ʂʝʩʪʝ 3.3- ɸʷץ ʢʠʽʤʥʽײ שʪʳʤʜʳ ᴇʣʰʝʤʜʽ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽש ʝʩʝʧʪʽʢ 

 ʨʳʣʳʤʳײץ

 
ɸʷץ 

ʢʠʽʤ 

ᴇʣʰʝʤʽ 

ɹʝʣʛʽʥʽש 

ʰʝʢʪʽʢ ʤᴅʥʜʝʨʽ 

ʭ, ʤʤ 

ʅʦʨʤʘʣʘʥסʘʥ 

ʰʘʤʘ Z 

ʃʘʧʣʘʩ 

ʬʫʥʢʮʠʷʩʳʥʳש 

ʤᴅʥʜʝʨʽ ʌ(Z) 

ʉʘʣʳʩʪʳʨ-

ʤʘʣʳ װʣʝʩ Ŭj 

 

255 252,4 256,5 -1,41 -1,045 0,420 0,426 0,005 

260 256,4 260,5 -1,05 -0,681 0,353 0,251 0,102 

265 260,4 264,5 -0,69 -0,318 0,254 0,125 0,129 

270 264,4 268,5 -0,327 0,045 0,125 0,015 0,157 

275 268,4 272,5 0,036 0,409 0,015 0,187 0,195 

280 272,4 276,5 0,400 0,772 0,155 0,264 0,116 

285 276,4 280,5 0,933 1,388 0,323 0,416 0,093 

290 284,4 288,5 1,377 1,833 0,414 0,466 0,052 

295 288,4 292,5 1,822 2,277 0,465 0,488 0,023 

ɹʘʨʣʳסʳ:                                                                                                                  1,0 
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ʉʫʨʝʪ 3.10- ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽײץ שʨʳʣʳʤʜʳץ 

 ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽ 

 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʪʘʙʘʥʳʥʳש ʧʽʰʽʥ-ᴇʣʰʝʤʜʝʨʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʞᴅʥʝ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʙᴇʣʽʥʫʽʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʘʷץ 

ʢʠʽʤʥʽש ᴇʣʰʝʤʜʽʢ ʘʩʩʦʨʪʠʤʝʥʪʽʥʽײץ שʨʳʣʳʤʳ ʘʡץʳʥʜʘʣסʘʥ. ɾʘʤʙʳʣ 

ʦʙʣʳʩʳʥʳש ʞʘʩᴇʩʧʽʨʽʤʜʝʨʽ װʰʽʥ ʘʷץ ʢʠʽʤʥʽש ʦʨʪʘ ᴇʣʰʝʤʽ 275-ʪʽ 

 .ʨʘʡʜʳ[144,145]ײץ

 

3.5ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ 3Dʪʝʭʥʦʣʦʛʠʷʤʝʥ ʟʝʨʪʪʝʫ  

 

ʊʘʙʘʥʜʳ ʩʢʘʥʝʨʣʝʫ ʙʽʨʥʝʰʝ ʩʝʢʫʥʜ ʽʰʽʥʜʝ ʪʘʙʘʥ ײʟʳʥʜʳסʳʤʝʥ 

 .ʨʛʽʟʽʣʝʜʽװʢᴇʤʝʛʽʤʝʥ ʞ שʘʥ ʣʘʟʝʨʣʝʨʜʽסʘ ʦʨʥʘʪʳʣסʘʣʘʪʳʥ ʢʘʨʝʪʢʘסʦʟץ

ʃʘʟʝʨʣʝʨʜʽש ʩᴅʫʣʝʣʝʨʽ ʘʡʥʘʜʘʥ ʢᴇʨʽʥʽʧ, ʪʘʙʘʥסʘ ʧʨʦʝʢʮʠʷʣʘʥʘʜʳ, ʙײʣ ʪʘʙʘʥʥʳש 

ʙʘʨʣʳץ ʙʝʪʽ ʙʦʡʳʥʰʘ ʦʥʳש ʢᴇʣʜʝʥʝץ שʠʤʘʣʘʨʳʥʳש ʞʠʳʥʪʳסʳʥ ʘʣʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (ʩʫʨʝʪ 3.11).ʊʘʙʘʥʥʳש ʘʣʳʥʘʪʳʥ ʞʘʨʳץ ץʠʤʘʣʘʨʳʥʳש 

ʢʦʥʪʫʨʣʘʨʳ ʢʘʤʝʨʘʣʘʨʤʝʥ ʩʢʘʥʝʨʣʝʥʝʜʽ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʛʝ ʙʝʨʽʣʝʜʽ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ᴇשʜʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʙʘץʳʣʘʫ ץʠʤʘʣʘʨʳʥʳש ʢʦʥʪʫʨʣʘʨʳ 

 ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ ʧʘʨʘʤʝʪʨʣʝʨʽ שʦʥʳ ץʘʩʳ, ʩʦʥʜʘʡ-ʘץשʘץ שʘʥ ʪʘʙʘʥ ʙʝʪʽʥʽסʦʡʳʣץ

ʤʦʥʠʪʦʨסʘ ʰʳסʘʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʪʘʙʘʥʥʳש ʩʳʨʪץʳ ʙʝʪʽʥʽץ  שʘʞʝʪʪʽ 

ʨʘʢʫʨʩʳʥ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʦʣʘʜʳ. ʊʘʙʘʥ ʙʝʪʽʥʽץ שʘץשʘʩʳ, ʥװʢʪʝʣʝʨʽʥʽש 

ʩʘʥʳ ʦʥʳש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 120000 ʜʝʡʽʥ ײץʨʘʡʜʳ[146]. 

ʉʢʘʥʝʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʥʽש ʘʪʳ ʞᴇʥʽ, ʞʳʥʳʩʳ, ʞʘʩʳ, 

ʩʘʣʤʘסʳ, ʙʦʡʳ, ʘʷץ ʢʠʽʤʽʥʽש ᴇʣʰʝʤʽ ʞᴅʥʝ ʩʢʘʥʝʨʣʝʥʛʝʥ ʢװʥʽ ʙʘסʜʘʨʣʘʤʘסʘ 

ʝʥʛʽʟʽʣʜʽ. ʉʢʘʥʝʨʣʝʧ ʙʦʣסʘʥʩʦש ʙʘסʜʘʨʣʘʤʘ ʪʘʙʘʥʥʳש ʙʘʨʣʳץ ᴇʣʰʝʤʜʝʨʽʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʰʳסʘʨʳʧ ʙʝʨʝʜʽ (62 ʪװʨʣʽ ᴇʣʰʝʤʜʝʨ). ʉʢʘʥʝʨʣʝʥʛʝʥ ʪʘʙʘʥ 

 ̔.ʣʛʽʣʝʨʽ 3.11ʩʫʨʝʪʪʝʢᴇʨʩʝʪʽʣʜװ
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ʉʫʨʝʪ 3.11 - ʉʢʘʥʝʨʣʝʥʛʝʥ ʪʘʙʘʥʥʳ3 שD  װʣʛʽʣʝʨʽ 

 

ʆʜʘʥ ʢʝʡʽʥ ʩʢʘʥʝʨʣʝʥʛʝʥ ʪʘʙʘʥ װʣʛʽʣʝʨʽʥʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ײץʨʳʣʜʳ 

ʞᴅʥʝ ʪʘʙʘʥ װʣʛʽʣʝʨʽ ץʘʞʝʪʪʽ ʬʦʨʤʘʪʪʘ ʩʘץʪʘʣʳʥʜʳ (ʩʫʨʝʪ 3.12). ʉʘץʪʘʣʳʥסʘʥ 

ʪʘʙʘʥ װʣʛʽʣʝʨʽʥ ʬʨʝʟʝʨʣʽ ʩʪʘʥʦʢʪʘ ʥʝʤʝʩʝ 3D ʧʨʠʥʪʝʨ ʘʨץʳʣʳ ʞʘʩʘʣʳʥʘʪʳʥ ʘʷץ 

ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ ʞʦʙʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

3DOE 3D FOOT SCANNER LSF SERIES DATA REPOR 
 

No. S000002 Date 2017-10-

04 

Time 14:35:

59 

Store  Shoe 

size 

Internat

ional 

Name  Gender Female Birthday  Height 

(cm) 

158.0 Weight 

kg) 
98.0 

Tel  Contacts  Add 00 path  

ID Item description Left foot Right foot Schematic diagram 

01 Foot  length 262.9 268.3 

02 Foot width 114.2 111.5 

03  Meta length 321.8 329.1 

04 Tarsal  girth 334.1 328.0 

05 Heel  girth 409.1 400.6 

06 Toe  girth 209.1 206.5 

07 Waist girth 342.0 338.2 

08 Instep girth 335.0 321.2 

09 Ankle girth 368.6 365.1 

10 Arch height 4.3 5.3 

11 Arch length 107.5 109.5 

12 Arch outside width 8.4 13.8 

13 First meta length 195.0 182.0 

14 Fifth meta length 154.0 145.0 
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15 First meta joint height 70.4 76.7 

 
 

 
 

 
 

 

 

 
 

16 Fifth toe endpoint length 216.5 221.5 

17 First meta inside width 47.8 50.1 

18 First meta inside margin 13.1 9.7 

19 1st to 2nd toe corner 

length 

244.0 246.0 

20 1st to 2nd toe corner 

axis distance 

15.9 15.4 

21 fifth  toe bumps outside 

length 

205.0 209.0 

22 Fifth meta outside width 66.4 61.4 

23 Fifth meta outside 

margin 

7.4 7.9 

24 Fifth toe outside margin 11.9 11.4 

25 Fifth toe outside length 47.5 44.8 

26 Thumb bumps length 237.0 241.0 

27 Thumb height 14.5 14.5 

28 Big thumb angle 0.0 8.5 

29 Little thumb angle 20.3 0.0 

30 Thumb inside width 40.4 41.3 

31 Thumb inside margin 11.7 11.2 

32 Foot flank length 107.8 110.0 

33 Foot flank width 9.1 5.3 

34 Foot flank outside width 61.7 58.3 

35 Foot flank outside 

margin 

14.5 13.9 

36 Heel heart length 47.0 48.0 

37 Hell heart width 90.1 89.2 

38 Heel heart outer margin 21.0 19.4 

39 Heel heart inside margin 14.1 15.8 

40 Heelpiece margin length 10.6 12.4 

41 Heelpiece total length 85.5 92.6 

42 Heelpiece pump height 33.8 30.8 

43 Heelpiece slant angle 7.6 0.0 

44 Instep girth length 145.4 148.3 

45 Instep girth width 4.0 0.8 

46 Bend point length 119.3 116.2 

47 Bend point height 99.3 98.1 

48 Tarsal pump length 145.4 148.3 

49 Tarsal pump height 90.7 86.6 

50 Outer anklebone length 73.0 73.0 

51 Inside anklebone length 55.0 53.0 

52 Outer anklebone lower 

edge points height 

40.2 39.1 

3 Inside anklebone lower 

edge points height 

92.1 89.7 

54 Toe width part length 249.3 248.4 

55 Toe width 87.9 86.1 

56 Foot waist width 113.2 111.3 

57 Foot waist part length 159.8 156.3 

58 Axis to heel line 

distance 

0.0 0.0 

59 First meta angle 3.5 0.0 
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60 Fifth meta angle 0.0 6.5 

 
 

61 Foot fat level 5.0 5.0 

62 Shoe size 

recommendation: 

42.5 43.5 

Arch Form 

Left (0.62)  (Type 4) Normal arch 

foot 

Right  (0.98)  (Type 4) 

Normal arch foot 

Pattern Form  

Left (7.6)  Normal Right (-4.3)  Normal  

Shoe style recommendation:  

Customized Ǵ Yes    Ǐ No 

 

ʉʫʨʝʪ 3.12- 3D ʩʢʘʥʝʨ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʪʘʙʘʥ װʣʛʽʩʽʥʽש ᴇʣʰʝʤʜʝʨʽ 

 

ɼʫʣʘʪʠ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ 3D ʩʢʘʥʝʨ ʘʨץʳʣʳ ʪײʨסʳʥʜʘʨʜʳש ʪʘʙʘʥ 

ᴇʣʰʝʤʜʝʨʽ ʟʝʨʪʪʝʣʽʥʜʽ.3D ʩʢʘʥʝʨ ʪʘʙʘʥʥʳװ שʣʛʽʣʝʨʽʥ ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘסʘ 

ʞװʢʪʝʫʛʝ ʞᴅʥʝ ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʘʨץʳʣʳ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ ʞʦʙʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɸʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ ʞʦʙʘʣʘʫ װʰʽʥ Crispin ʙʘסʜʘʨʣʘʤʘʩʳ ץʦʣʜʘʥʳʣʜʳ. 

ɹʘסʜʘʨʣʘʤʘʜʘ ʘʨʥʘʡʳ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥʳש ʩʪʘʥʜʘʨʪʪʳ װʣʛʽʣʝʨʽ ʙʝʨʽʣʛʝʥ. 

Last maker ʙʘסʜʘʨʣʘʤʘʩʳʥʘ 3D ʩʢʘʥʝʨ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʪʘʙʘʥ װʣʛʽʩʽ ʞװʢʪʝʣʽʥʜ̔  

(ʩʫʨʝʪ 3.13). ʊʘʙʘʥ װʣʛʽʩʽʥ ʦש ʞʘץʪʘʥ, ʩʦʣ ʞʘץʪʘʥ, ʘʩʪʳʥʘʥ, װʩʪʽʥʝʥ ʢᴇʨʫʛʝ 

ʤװʤʢʽʥʜʽʛʽ ʙʦʣʜʳ. 

 

 
 

ʉʫʨʝʪ 3.13- Last maker ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʞװʢʪʝʣʽʥʛʝʥ ʪʘʙʘʥ װʣʛʽʣʝʨʽ 

 

ʊʘʙʘʥ װʣʛʽʩʽ ʞװʢʪʝʣʽʥʛʝʥʥʝʥ ʢʝʡʽʥ ʙʘסʜʘʨʣʘʤʘʜʘסʳ ʙʝʨʽʣʛʝʥ ץʘʣʳʧʪʘʨ 

ʙʘʟʘʩʳʥʘʥ ץʘʞʝʪʪʽ ץʘʣʳʧ װʣʛʽʩʽ ʪʘשʜʘʣʳʥʳʧ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ ץʘʣʳʧ װʣʛʽʩʽʥ 3D 

ʬʦʨʤʘʪʪʘ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʘʨ (ʩʫʨʝʪ 3.14,ʘ). 

ʉʦʥʳʤʝʥ, ʪʘשʜʘʧ ʘʣʳʥסʘʥ ץʘʣʳʧ װʣʛʽʩʽʥʝ ʪʘʙʘʥ װʣʛʽʩʽ ʞװʢʪʝʣʽʥʜʽ. ʊʘʙʘʥ 

 ʳʣʳץʰʽʥ çʦʪʦʙʨʘʟʠʪʴè ʙʘʪʳʨʤʘʩʳ ʘʨװ ʘʣʳʧ ʙʦʡʳʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫץ ʣʛʽʩʽʥװ

ʰʳסʘʨʳʣʜʳ (ʩʫʨʝʪ 3.14,ʙ). ʐʳץץʘʥ ʪʝʨʝʟʝʜʝʥ ʪʘʙʘʥʜʳ ʦסשʘ, ʩʦʣסʘ, ʘʨʪץʘ ʥʝʤʝʩʝ 

ʘʣʜʳסʘ ʞʳʣʞʳʪʫ ʘʨץʳʣʳ ʘʷץ ʢʠʽʤ ץʘʣʳʙʳʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ.  
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ʘ) 

 

 
ʙ) 

ʉʫʨʝʪ 3.14-ɸʷץ ʢʠʽʤ ץʘʣʳʙʳʥ ʪʘʙʘʥ װʣʛʽʩʽʥʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

 

ɹʘסʜʘʨʣʘʤʘʜʘ ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʝ ʞᴅʥʝ ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʳʪץʫʣʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʘʷץ ʢʠʽʤ ץʘʣʳʙʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʘʨ. ʆʣ װʰʽʥ 

 שʘʪʳʥ ʘʨʥʘʡʳ ʪʝʨʝʟʝʩʽ ʘʰʳʣʳʧ, ʪʘʙʘʥʥʳסʧʘʨʘʤʝʪʨʣʝʨʽ ʰʳ שʘʣʳʧʪʳץ

ʜʝʬʦʨʤʘʮʠʷʣʳץ ʘʫʳʪץʫʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢʝʣʪʽʨʽʣʜʽ ʞᴅʥʝ ץʘʣʳʧʧʝʥ ʪʘʙʘʥʥʳש 

ʩᴅʡʢʝʩʪʽʛʽʥ ʙʝʣʛʽʣʝʡʪʽʥ ʧʘʨʘʤʝʪʨʣʝʨ ץʦʣʜʘʥʳʣʜʳ (ʩʫʨʝʪ 3.15). 

 

 
 

 
 

ʉʫʨʝʪ 3.15- ɸʷץ ʢʠʽʤ ץʘʣʳʙʳʥʳ3 שD ʢᴇʨʽʥʽʩʽ 
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ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽ ʘʨץʳʣʳ ʞʦʙʘʣʘʥסʘʥ ʘʷץ ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʝ, ʧʘʪʦʣʦʛʠʷʣʳץ 

ʘʫʳʪץʫʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʞʝʪʪʽ ʪװʟʝʪʫʣʝʨʜʽ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜ ̔(ʩʫʨʝʪ 

3.16). 

 

 
 

ʉʫʨʝʪ 3.16 -ɾʦʙʘʣʘʥסʘʥ ʘʷץ ʢʠʽʤ ץʘʣʳʙʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽ 

 

ɸʷץ ʢʠʽʤ ᴇʥʜʽʨʽʩʽʥʝ ʟʘʤʘʥʘʫʠ 3D ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞʦʙʘʣʘʥʘʪʳʥ 

ʘʷץ ʢʠʽʤʜʝʨʜʽש ʩʘʧʘʩʳʥʳש ʘʨʪʫʳ ʞᴅʥʝ ʞʦʙʘʣʘʫ ʫʘץʳʪʳʥʳש ʪᴇʤʝʥʜʝʫʽ 

ʩʝʙʝʙʽʥʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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 ʦʨʳʪʳʥʜʳץ ʰʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘת

 

1. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥʝ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 15 ʧʝʥ 21 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʞʘʩ 

ʞʽʛʽʪʪʝʨʜʽש ʢʝʣʝʩʽ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽ ʘʥʳץʪʘʣʜʳ: ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʘ 

(ʊײ), ʰʦסʳʨʜʳש ʝʥʽʥʝ  (ʐʝ),  ʰʦסʳʨʜʳש ʘʡʥʘʣʳʤʳʥʘ (ʐʘ), ʩʦʥʜʘʡ-ʘץ ᴇʢʰʝʥʽש 

ʝʥʽʥʝ (ᴆʝ). ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʳ ײץʨʳʣʳʧ  9 ʢʣʘʩץʘ ʙᴇʣʽʥʜʽ.  

ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʽ PROJECT ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ 

ᴇשʜʝʣʜʽ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʝש ʪᴇʤʝʥ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʰʝʢʘʨʘʩʳ  229,5 ï 

236,4 ʤʤ, ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 233ʤʤ,  ʘʣ ʝש ʞʦסʘʨסʳ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש 

ʰʝʢʘʨʘʩʳ 285,5-292,4 ʤʤ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 289ʤʤ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʊʘʙʘʥ 

 ʰʝʢʘʨʘʩʳ 264,5 ï 271,4ʤʤ, ʦʨʪʘʰʘ שʞʘʣʧʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽʥʽ שʳʥʳסʟʳʥʜʳײ

ʤᴅʥʽ 268 ʤʤ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ.   

ʉʦʥʳʤʝʥ ץʘʪʘʨ PROJECT ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢװʪʫ, 

ʨʝʞʠʤʽ, ʤʝʜʠʘʥʘ, ʜʠʩʧʝʨʩʠʷ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫʣʘʨ ʩʠʷץʪʳ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʝʩʝʧʪʝʣʽʥʜʽ.  ʆʥʜʘ ʪʘʙʘʥʥʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 

(ʤʦʜʘ) 268 ʤʤ ײץʨʘʡʜʳ (nå116), ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢװʪʽʣʽʤ 262,77, ʤʝʜʠʘʥʘ 264, 

ʜʠʩʧʝʨʩʠʷ 171 ײץʨʘʜʳ.  

2.ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ, ʢʦʨʨʝʣʠʷʮʠʷʣʳץ-ʨʝʛʨʝʩʩʠʷʣʳץ 

ʢᴇʨʩʝʪʢ̔hʪʝʨʽ ʘʥʳץʪʘʣʜʳ. ɾʘʩ ʪʦʧʪʘʨʜʳש ʪʘʙʘʥʳʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ װʰʽʥ ʢʦʨʨʝʣʷʮʠʷʣʳץ 

 ʳʟʳʣʜʳ. ʆʥʜʘ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʢʦʨʨʝʣʷʮʠʷסʨײʪʘʨʳ  ʪץʠʩʳץ

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʘʥʳץʪʘʣʜʳ: ʊײ-ʐʩʝ, ʊײ -ʐʽʝ, ʊײ -ᴆʝ. ʂʦʨʨʝʣʷʮʠʷʥʳש ʞʦסʘʨʳ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽʥ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʘʷץ 

ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ, ʘʷץ ʢʠʽʤʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʘʷץ ʢʠʽʤʥʽש ʜʠʟʘʡʥʳʥ 

ʞʦʙʘʣʘʫ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ᴇʣʰʝʤʜʝʨʜʽ ʙʝʣʛʽʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

3. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʜʝʨʜʽש ᴇʣʰʝʤʜʽ-ʪʦʣʳץʪʳץ 

ʘʩʩʦʨʪʠʤʝʥʪʽʥ ײץʨʘʩʪʳʨʳʣʜʳ. ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʳש ʞʘʩᴇʩʧʽʨʽʤʜʝʨʽ װʰʽʥ ʘʷץ 

ʢʠʽʤʥʽש ʦʨʪʘ ᴇʣʰʝʤʽ 275-ʪʽ ײץʨʘʡʜʳ, ʙײʣ ʟʝʨʪʪʝʣʛʝʥ ʘʜʘʤʜʘʨʜʳ17% ש-ʳʥʜʘ 

ʙʘʡץʘʣʜʳ. ʆʩʳʣʘʡʰʘ, ʞʽʛʽʪʪʝʨʜʽ14% ש-ʳ 260ʤʤ ᴇʣʰʝʤʽʥʜʝʛʽ ʘʷץ ʢʠʽʤʜʽ, 

ʩᴅʡʢʝʩʽʥʰʝ 290 ʤʤ ᴇʣʰʝʤʜʝʛʽ ʪʘʙʘʥʥʳײ שʟʳʥʜʳסʳ 5% -ʳ ʢʝʟʜʝʩʝʪʽʥʜʽʛʽ 

ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰʽ ץʦʩʳʤʰʘ ʟʘʤʘʥʘʫʠ 3D ʩʢʘʥʝʨ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʽʥʽʧ, ʥʘץʪʳʣʘʥʜʳ. 
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4. ɸʷץ ʢʠʽʤʥʽװ שʩʪʽ ʜʘʡʳʥʜʘʤʘʩʳʥʘ ʤʘʪʝʨʠʘʣ ʧʘʢʝʪʽʥ ʪʘשʜʘʫ 

4.1 ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʛʝ ץʘʣʘʫʳʥ ʘʥʳץʪʘʫסʘ ʩʘʫʘʣʥʘʤʘ 

ʞװʨʛʽʟʫ ʥᴅʪʠʞʝʩʽ 

 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘ ʝש ʪʘʥʳʤʘʣ ʞᴅʥʝ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣסʘʥ ʘʷץ 

ʢʠʽʤʜʝʨʜʽש ʪװʨʣʝʨʽʥʽש ʙʽʨʽ - ʩʧʦʨʪʪʳץ ʩʪʠʣʴ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʝʣʩʝʥʜʽ ᴇʤʽʨ 

ʙʘʨʳʩʳʤʝʥ ʢᴇʧ ץʦʟסʘʣʘʪʳʥ ʞʘʩʪʘʨ  ʳסשʘʡʣʳ ʘʷץ ʢʠʽʤ ʽʟʜʝʡʜʽ. ɸʣʘʡʜʘ, ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʩʧʦʨʪ ʩʪʠʣʽ ץʘʨʘʧʘʡʳʤʜʳʣʳץ ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʳʟʳץʪʳ 

ʜʠʟʘʡʥʝʨʣʽʢ ʰʝʰʽʤʜʝʨʜʽ ʜʝ װʡʣʝʩʪʽʨʝʜʽ. ʂװʥʜʝʣʽʢʪʽ ʩʪʠʣʴʜʝʨ װʰʽʥ 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ᴅʨʪװʨʣʽ ʢʠʽʤʜʝʨʤʝʥ (ʪʽʧʪʽ ʶʙʢʘʣʘʨʤʝʥ ʞᴅʥʝ ʢʣʘʩʩʠʢʘʣʳץ 

ʰʘʣʙʘʨʤʝʥ) ʦשʘʡ װʡʣʝʩʝʪʽʥ, ʳסשʘʡʣʳ, ʞʝשʽʣ ʪʘʟʘʨʪʳʣʘʪʳʥ,  ʩʦʥʜʘʡ-ʘץ ʙʝʣʩʝʥʜʽ 

ᴇʤʽʨ ץʘʣʧʳʥʘ, ʢᴇʰʝʜʝ ײʟʘץ ʞװʨʫʛʝ ʞᴅʥʝ ʩʧʦʨʪʧʝʥ ʘʡʥʘʣʳʩʫסʘ ʳסשʘʡʣʳ  

ʢʨʦʩʩʦʚʢʘʣʘʨʜʳ ʪʘשʜʘʡʜʳ [147-148]. 

ʉʧʦʨʪʪʳץ ʩʪʠʣʴʜʝʛʽ ʘʷץ ʢʠʽʤ ʢʦʥʩʪʨʫʢʮʠʷʩʳ ʙʦʡʳʥʰʘ ʜʘ, ʤʘʪʝʨʠʘʣʜʘʨʳ 

ʙʦʡʳʥʰʘ ʜʘ ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉʦʣ ʤʘץʩʘʪʧʝʥ, ʘʷץ ʢʠʽʤ 

ʪײʪʳʥʫʰʳʣʘʨʳʥʘ ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʘʣʜʳʥ-ʘʣʘ ʪײʪʳʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʩʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ, ʩʦʥʜʘʡ-ʘץ ᴅʜʝʙʠʝʪʪʝ ʞʘʨʠʷʣʘʥסʘʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ʄײʥʜʘʡ ʪᴅʩʽʣ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳʥ ʥʝײסʨʣʳʤ ʜײʨʳʩ 

ʞʦʙʘʣʘʫסʘ, ʢʝʡʙʽʨ ʘʣʜʳʥ-ʘʣʘ ʙʦʣʞʘʤʜʘʨʜʳ ץʘʙʳʣʜʘʫסʘ ʥʝʤʝʩʝ ץʘʙʳʣʜʘʤʘʫסʘ, 

ʦשʪʘʡʣʘʥʜʳʨʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʙʘסʘ ʙʝʨʫʛʝ ʞᴅʥʝ ʩʦʣ ʘʨץʳʣʳ ʢʝʡʽʥʛʽ ʵʢʩʧʝʨʠʤʝʥʪ װʰʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʜײʨʳʩ 

ʽʨʽʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ 

ʘʷץ ʢʠʽʤ ʘʩʩʦʨʪʠʤʝʥʪʽ ʘʨʘʩʳʥʜʘסʳ ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʝʨʜʽ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹסײʘʥ ʜʝʡʽʥ ʘʷץ ʢʠʽʤʜʽ ʪʘשʜʘʫ ʽʩ ʞװʟʽʥʜʝ 100% 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴇʟʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʘʡʪʳʣסʘʥ. ʉʦʥʜʳץʪʘʥ ʙײʣ 

ʩʘʫʘʣʥʘʤʘסʘ ʘʪʘ-ʘʥʘʣʘʨ ʝʤʝʩ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴇʟʜʝʨʽ ץʘʪʳʩʳʧ, ʞʘʫʘʧ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫʛʝ ץʘʣʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʣʳסʳʥʜʘ ʦץʠʪʳʥ 15-18 ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨ 

 ʣ ᴅʜʽʩ ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ʩʘʫʘʣʥʘʤʘʣʘʨʜʳ ʞʘʩʘʫʜʳײʘʪʳʩʪʳ. ɹץ

ʢᴇʟʜʝʡʜʽ. 

ʉʘʫʘʣʥʘʤʘʥʳ ʪʦʣʪʳʨʘ ʦʪʳʨʳʧ, ʩʘʨʘʧʰʳʣʘʨ ʩײʨʳʧʪʘʣסʘʥ ץʘʪʘʨʜʘסʳ 

 .(ʦʩʳʤʰʘ ɹפ) ʪʘʜʳץʦʨʥʳʥ ʘʥʳ שʘʥʜʘʡ ʜʘ ʙʽʨ ʢᴇʨʩʝʪʢʽʰʪʽץ

ʉʘʨʘʧʰʳʣʘʨʜʳש ʩʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʘʣʜʳסשʳ ʞʘסʜʘʡʜʘסʳʜʘʡ Exʩel 

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ᴇשʜʝʣʽʧ ʝʩʝʧʪʝʣʜʽ. ᴄʨʙʽʨ ʢᴇʨʩʝʪʢʽʰ ʜᴅʨʝʞʝʩʽʥʽש 

ʩʦʤʘʩʳʝʩʝʧʪʝʣʽʧ, ʢʦʥʢʦʨʜʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʘʥʳץʪʘʣʜʳ. 

ɸʣʳʥסʘʥ ʢʦʥʢʦʨʜʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʤʘשʳʟʜʳʣʳסʳ ʇʠʨʩʦʥ-ʍ2 

ʢʨʠʪʝʨʠʡʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ, ʦʣ ʝʩʝʧʪʽʜʝʥ ʘʟ ʭʊ - ʤᴅʥʽ. 

ʉʘʨʘʧʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʪװʨʽʥ ʪʘשʜʘʫ 

ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʞʘʩʘʣʜʳ. 

ʆʣ װʰʽʥ ʘʙʮʠʩʩ ʦʩʽ ʙʦʡʳʥʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ, ʘʣ ʦʨʜʠʥʘʪ ʦʩʽ ʙʦʡʳʥʰʘ 

ʪᴇʤʝʥʜʝʫ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʦʣʘʨסʘ ʩᴅʡʢʝʩ ʜᴅʨʝʞʝʣʝʨʜʽש ʩʦʤʘʣʘʨʳ 

 .ʘʣʜʳʨʳʣʜʳץ

ɼʠʘʛʨʘʤʤʘʜʘʥ (ʩʫʨʝʪ 4.1) ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʜᴅʨʝʞʝʣʝʨ ʩʦʤʘʩʳʥʳש 
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ʙᴇʣʽʥʫʽ ʙʽʨʢʝʣʢʽ ʙʦʣʳʧ ʪʘʙʳʣʤʘʡʪʳʥʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʟʘʶʳ ʙʽʨʢʝʣʢʽ ʝʤʝʩʪʽʛʽ 

ʢᴇʨʽʥʝʜʽ: ʍ1, ʍ2, ʍ3, ʍ3, ʍ4..... 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʦʩʳ ʤʘʫʩʳʤʜʘ ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ ʪײʨסʘʥ ʝש ʢᴇʧ 

ʩײʨʘʥʳʩץʘ ʠʝ ʘʷץ ʢʠʽʤ ʪװʨʽ ʦʣ - ʢʨʦʩʩʦʚʢʘʣʘʨ, 2-ʰʽ ʦʨʳʥʜʘ - ʢʝʜʳʣʘʨ, 3-ʦʨʳʥʜʘ 

- ʤʘʢʘʩʩʠʥʘʣʘʨ, 4-ʦʨʳʥʜʘ - ʵʩʧʘʜʨʠʣʴʷʣʘʨ. 

ᴄʨʙʽʨ ʪʦʧʪʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜᴅʨʝʞʝʣʝʨ ʩʦʤʘʩʳʥʳש ʰʘʤʘʣʳ ᴇʩʫʽʤʝʥ 

ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ. ɹײʣ ʩʘʨʘʧʰʳʣʘʨʜʳש ʘʷץ ʢʠʽʤʥʽש ᴅʨ ʪװʨʽʥʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳ 

ʝʩʢʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ 4.1-ʢʝʩʪʝ. 

 

ʂʝʩʪʝ4.1 - ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳ ʪװʨʣʝʨʽʥ ʪʘשʜʘʫʳ 
ˉ ɸʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ 

 ʘʩʠʝʪʪʝʨʽץ

ʕʢʩʧʝʨʪʪʝʨ 

ʍ1 ʍ2 ʍ3 ʍ4 ʍ5 ʍ6 ʍ7 ʍ8 ʍ9 ʍ10 

1 ʆʢʬʦʨʜʪʪʘʨ (ʙʘʫʣʘʨʳ ʙʘʨ ʙᴅʪʝשʢʝ) 1 3 2 4 5 7 6 8 10 9 

2 ʕʩʧʘʜʨʠʣʴʠ (ʞʝשʽʣ ʞʘʟʜʳץ ʘʷץ ʢʠʽʤ)  2 1 3 4 5 6 7 8 9 10 

3 ʄʦʥʢʠ (1-2 ʙʘʫʳ ʙʘʨ ʙᴅʪʝשʢʝ) 1 2 4 3 5 7 6 9 8 10 

4 ʂʨʦʩʩʦʚʢʠʣʝʨ 1 2 4 3 5 6 8 7 10 9 

5 ɼʝʩʝʨʪʳ (ʪʦʙʳץץʘ ʜʝʡʽʥ, ʟʘʤʰʘʜʘʥ 

ʪʽʛʽʣʛʝʥ ʙᴅʪʝשʢʝ) 
1 2 3 4 5 8 7 6 9 10 

6 ʊʦʧʩʘʡʜʝʨʳ (ʪʝʢʩʪʠʣʴʜʝʥ ʪʽʛʽʣʛʝʥ 

ʞʝשʽʣ ʞʘʟʜʳץ ʘʷץ ʢʠʽʤ) 
2 1 3 4 6 5 8 7 10 9 

7 ʄʦʢʘʩʠʥʜʝʨ 1 2 4 3 5 7 6 8 9 10 

8 ʃʦʬʝʨʳ (ʙʘʫʳ ʞʦץ ʪʫʬʣʠ) 2 1 3 4 6 5 7 9 8 10 

9 ʂʝʜʳʣʝʨ 1 2 4 3 5 7 6 8 10 9 

10 ʏʝʣʩʠ (ʝʢʽ ʞʘʥʳʥʜʘ ʨʝʟʝשʢʝʩʽ ʙʘʨ 

ʙᴅʪʝשʢʝ) 
1 2 3 4 6 5 7 8 9 10 

 

ʊʘשʜʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʜײʨʳʩʪʳסʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫ װʰʽʥ çʕʢʩʧʝʨʪʪʽ ʩײʨʘʥʳʩ 

ʘʥʢʝʪʘʩʳè ʞʘʩʘʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש 

ʤʘשʳʟʜʳʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʨʘʥʞʠʨʣʝʫ, ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʫ װʨʜʽʩʪʝʨʽ Exʩel 

ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ ʞװʨʛʽʟʽʣʜʽ. Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 4.1 

ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ. 

 
ʉʫʨʝʪ 4.1-Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 
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ʆʥʜʘסʳ ʥʦʤʝʥʢʣʘʪʫʨʘ ײץʨʘʤʳʥʜʘ n ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʘʨ ʜʝʧ ʝʩʝʧʪʝʡʪʽʥ 

ʙʦʣʩʘץ (ʍ1,ʍ2 ʍn ), ʩʳʥʘץ ʩʘʥʳ m ʙʦʣʜʳ. ʕʢʩʧʝʨʪ ᴅʨ n ʢᴇʨʩʝʪʢʽʰʢʝ R ʨʘʥʛʪʳ 

ʙʘסʘʩʳʥ ʙʝʨʜʽ. ʕʢʩʧʝʨʪ װʰʽʥ ʤʘשʳʟʜʳʩʳ ʢᴇʨʩʝʪʢʽʰʪʽש R=1 ʙʘסʘʩʳ ʙʦʣʜʳ, ʘʣ, 

ʦʣ R=n ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʤʘשʳʟʜʳʣʳץ ʜᴅʨʝʞʝʩʽ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʧ, ʤᴅʥʜʝʨʜʽ ʢʝʩʪʝ ʪװʨʽʥʜʝ ʰʳסʘʨʜʳ. 

        ʉʳʥʘʫʰʳʣʘʨʜʳש ʦʡʣʘʨʳʥ ʙʘסʘʣʘʡ ʦʪʳʨʳʧ  ʨʘʥʛʪʘʨʜʳש ʘʧʨʠʦʨʜʳ 

ʜʠʘʛʨʘʤʤʘʩr ײץʨʳʣʘʜʳ. ʆʣ װʰʽʥ ʘʙʮʠʩʩ ʦʩʽʥʝ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʝʣʛʽʣʝʥʝʜʽ, ʘʣ, 

ʦʨʜʠʥʘʪ ʦʩʽʥʜʝ ʢʝʤʫ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʨʘʥʛʪʘʨ ʩʫʤʤʘʩʳ ʙʝʣʛʽʥʝʥʝʜʽ. 

ɼʠʘʛʨʘʤʤʘʜʘסʳ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ץʘʨʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʙʝʨʽʣʛʝʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʪʘשʜʘʫ ʤʘץʩʘʪʳʤʝʥ ʞᴅʥʝ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʘסʳ  ץʘʥʜʘʡ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ  ʝʩʢʝʨʽʣʝʪʽʥʽ ʘʥʳץʪʘʣʳʧ, ץʦʨʳʪʳʥʜʳʣʘʜʳ, ʩʫʨʝʪ 4.2.  

 

 
 

ʉʫʨʝʪ4.2-ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤ ʪװʨʽʥʽש ʤʘשʳʟʜʳʣʳץ 

ʜᴅʨʝʞʝʩʽʥʽש ʜʠʘʛʨʘʤʤʘʩʳ 

 

ɸʷץ ʢʠʽʤ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. ɸʷץ ʢʠʽʤ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʩʘʧʘʩʳʥ ʪʘשʜʘʫ. ɸʷץ ʢʠʽʤʥʽש ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʟʝʨʪʪʝʫ.ᴆʩʢʝʣʝײ שʨʧʘץʪʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʥʳסʘʡʪʫ װʰʽʥ ײʪʳʤʜʳ ʘʷץ 

ʢʠʽʤ ʤʘשʳʟʜʳ ʤᴅʥʛʝ ʠʝ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ʗסʥʠ, ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʳש 

ʙʘʩʪʳ ᴇʣʰʝʤʽ ʦʥʳש ᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʜʝʥʩʘʫʣʳסʳ װʰʽʥ ʟʠʷʥʩʳʟʜʳסʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʪʘʪʠʩʪʠʢʘ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʤʝʥ ʞʘʣʧʳ ʪײʨסʳʥʜʘʨʜʳש 

ʜʝʥʩʘʫʣʳסʳ ʞʳʣ ʩʘʡʳʥ ʥʘʰʘʨʣʘʧ ʢʝʣʝʪʽʥʽ ʙʝʣʛʽʣʽ [149]. ʉʦʥʜʳץʪʘʥ ʘʷץ ʢʠʽʤ 

ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ᴇʟʝʢʪʽ ʪʘץʳʨʳʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳ ʞʘʡʣʳʣʳסײ ץʳʤʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʌʠʟʠʢʘʣʳץ-

ʤʝʭʘʥʠʢʘʣʳץ, ʛʠʛʠʝʥʘʣʳץ, ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʪʘʣʘʧʪʘʨʜʳ ʢᴇʨʩʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ץʘʤʪʠʪʳʥ ʞʘʡʣʳʣʳץʪʳש 

ᴅʨʪװʨʣʽ ʜᴅʨʝʞʝʣʝʨʽ ʙʘʨ.ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝײסʨʣʳʤ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ, ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʧʨʠʦʨʣʳ 

ʩʘʨʘʣʘʫ ᴅʜʽʩʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʦʥʳש ʤᴅʥʽ ʘʷץ ʢʠʽʤʜʽ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʧʽʢʽʨʣʝʨʽʥ 

ʞʠʥʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ(ʢʝʩʪʝ 4.2). 
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ɸʷץ ʢʠʽʤʥʽש ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʩʘʨʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙʦʡʳʥʰʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʤʘשʳʟʜʳʣʳץ 

ʜᴅʨʝʞʝʩʽʥ ʙʝʣʛʽʣʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝʜʠʘʛʨʘʤʤʘʣʘʨ ʪײʨסʳʟʳʣʜʳ(ʩʫʨʝʪ 4.4). 

 

ʂʝʩʪʝ 4.2 - ɾʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʽש ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ 

 ʜʘʫʳשʘʩʠʝʪʪʝʨʽʥ ʪʘץ

 

ɾװʨʛʽʟʽʣʛʝʥ ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʨʘʥʞʠʨʣʝʫ, ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʫ װʨʜʽʩʪʝʨʽ Exel ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ. Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 4.3 ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

 

ʉʫʨʝʪ 4.3- Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 

 

 ̄ ɸʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ 

 ʘʩʠʝʪʪʝʨʽץ

ʕʢʩʧʝʨʪʪʝʨ 

ʍ1 ʍ2 ʍ3 ʍ4 ʍ5 ʍ6 ʍ7 ʍ8 ʍ9 ʍ10 ʍ11 ʍ12 ʍ13 ʍ14 ʍ15 

 ʟʽʣʫʜʝʛʽ ʙʝʨʽʢʪʽʛʽ 1 2 4 5 3 6 7 9 8 10 12 11 13 14 15ת 1

2 ɸʷץ ʢʠʽʤʥʽש ʩʳʟʳץʪʳץ 
ᴇʣʰʝʤʜʝʨʽ 

2 3 4 5 1 7 6 9 8 11 10 12 14 13 15 

3 10 ʄʇʘ ʞװʢʪʝʤʝ ʢʝʟʽʥʜʝʛʽ 

 ʟʘʨʫʳײ
2 1 3 4 5 6 7 8 9 12 11 10 15 14 13 

4 ɹʽʨ ʥʝʰʝ ʨʝʪ ʠʽʣʫʜʝʛʽ  ʢʝʜʝʨʛʽ 1 3 4 2 5 7 6 9 8 10 11 12 14 15 13 

 ʣʪʘʥʜʳ ʙʝʢʽʪʫ ʙʝʨʽʢʪʽʛʽ 3 2 1 4 5 6 7 8 9 11 10 12 15 13 14ױ 5

6 ᴆʢʰʝ ʩʽʨʽʩʽʥʽץ שʘʣʜʳץ 

ʜʝʬʦʨʤʘʮʠʷʩʳ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

7 ɸʷץ ʢʠʽʤʥʽש ʪײʤʩʳץ ʙᴇʣʽʛʽʥ-
ʜʝʛʽ ײʣʪʘʥʥʳש ʙʝʨʽʢʪʽʛʽ 

2 1 4 3 5 7 6 9 8 11 10 13 14 15 12 

 ʘʞʘʣʫ ʢʝʜʝʨʛʽʩʽ 4 3 2 1 5 6 7 8 9 10 11 12 14 15 13פ 8

9 ʊײʤʩʳץ ʩʽʨʽʩʽʥʽש  ʞʘʣʧʳ 

ʜʝʬʦʨʤʘʮʠʷʩʳ 
5 3 4 2 1 8 6 7 11 9 12 15 13 14 10 

10 ʊײʤʩʳץ ʙᴇʣʽʛʽʥʜʝʛʽ ײʣʪʘʥʥʽש 
ʞʘʣʧʳ ʙʝʢʽʪʫʣʝʨʽ 

2 1 3 5 4 6 7 8 10 9 11 13 12 15 14 

11 ʊײʤʩʳץ ʩʽʨʽʩʽʥʽץ שʘʣʜʳץ 

ʜʝʬʦʨʤʘʮʠʷʩʳ 
5 1 6 11 2 3 4 15 7 8 14 10 12 13 9 

12 ɼʘʡʳʥʜʘʤʘ ʪʽʛʽʩʽʥʽש ʙʝʨʽʢʪʽʛʽ  4 2 7 12 3 1 15 14 13 11 10 9 6 5 8 

 שʛʽ ʙᴇʣʽʛʽʥʽשʩʪʽת 13

ʙᴇʣʰʝʢʪʝʨʽʥʽץ שʘʣʳשʜʳסʳ 
1 3 8 13 14 15 12 11 10 9 6 5 4 2 7 

14 ɸʩʪʳʥסʳ ʙᴇʣʽʛʽʥʽש 

 ʳסʜʳשʘʣʳץ
6 4 9 14 8 15 1 2 3 5 10 11 12 13 7 

 ʩʘʧʘʩʳ 1 5 10 15 2 3 4 6 7 8 11 9 14 13 12 שʩʪʽʥʛʽ ʙᴇʣʰʝʢʪʝʨʜʽת 15
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ʉʫʨʝʪ 4.4- ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ  ʘʷץ ʢʠʽʤʽʥʽש ʩʘʧʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʪʘשʜʘʫʜʠʘʛʨʘʤʤʘʩʳ 

 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, װʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש ʙᴇʣʰʝʢʪʝʨʽʥʽץ שʘʣʳשʜʳסʳ 

ʍ13-  ʢᴇʨʩʝʪʢʽʰʽ ʥʝײסʨʣʳʤ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦסʘʥ ʩʘʨʘʧʰʳʣʘʨʜʳש 

ʩᴅʡʢʝʩʽʥʰʝ 188 ʙʘʣʣ ʙʝʨʽʣʛʝʥ.  ɽʢʽʥʰʽ ʦʨʳʥʜʘ ʍ12- ʜʘʡʳʥʜʘʤʘ ʪʽʛʽʩʽʥʽש 

ʙʝʨʽʢʪʽʛʽʞᴅʥʝ װʰʽʥʰʽ ʦʨʳʥʜʘ ʍ15- װʩʪʽʥʛʽ ʙᴇʣʰʝʢʪʝʨʜʽש ʩʘʧʘʩʳ ʙʦʣʳʧ 

ʘʥʳץʪʘʣʜʳ. ʂʦʥʢʦʨʜʘʮʠʷ  ʢʦʵʬʬʠʮʠʝʥʪʽ -W = 0,998, ʇʠʨʩʦʥ ᴇʣʰʝʤʽʥʽש 

ʪʝʦʨʠʷʣʳץ ʤᴅʥʽ ʍ
2
=209.  

ɸʷץ ʢʠʽʤʥʽש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ. ɸʷץ ʢʠʽʤ ʩʘʧʘʩʳʥʳש ʤʘשʳʟʜʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʦʥʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʦʥʳש ʞʘʩʘʣסʘʥ ʤʘʪʝʨʠʘʣʳʥʘ, 

ʪʘʙʘʥʥʳש ᴇʣʰʝʤ-ʧʽʰʽʤʽ ʤʝʥ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥʘ, ײץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʩʘʧʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ɸʷץ ʢʠʽʤʜʽ ʜʘʡʳʥʜʘʫ װʰʽʥ 

ᴅʨʪװʨʣʽ ʪʘʙʠסʠ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. פʘʥʜʘʡ ʜʘ ʙʽʨ 

ʤʘʪʝʨʠʘʣʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʥʝʤʝʩʝ ʢʝʤʰʽʣʽʢʪʝʨʽ ʪʫʨʘʣʳ ʘʡʪʳʣʘʪʳʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʷץ ʢʠʽʤ ʤʘʪʘʣʘʨʳʥʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

ʩʠʧʘʪʪʘʡʪʳʥʜʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʦʣʘʨ - ʞʳʣʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʳʣסʘʣ ʩʽשʽʨʛʽʰʪʽʛʽ, 

ʘʫʘ ʞᴅʥʝ ʙʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ [150]. 

ʉʘʫʘʣʥʘʤʘʥʳש ʢʝʣʝʩʽ ʢʝʟʝשʽ ï ʘʷץ ʢʠʽʤʥʽש ʛʠʛʠʝʥʘʣʳץ ʢᴇʨʩʝʪʢiʰʪʝʨi 

ʟʝʨʪʪʝʣʽʧ ʞװʨʛiʟiʣʜi. ɸʪʘʣסʘʥ ʪʘʧʩʳʨʤʘʥʳש ʤʘץʩʘʪʳ - ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש 

ʪײʪʳʥʫʰʳʣʳץ ץʘʣʘʫʣʘʨʳʥ ʘʥʳץʪʘʫ ʙʦʣʜʳ. 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʢᴇʧʪʝʛʝʥ ʛʠʛʠʝʥʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʝש 

ʤʘשʳʟʜʳʣʘʨʳ ʽʨʽʢʪʝʣʽʧ ʘʣʳʥʜʳ.  

ʉʘʫʘʣʥʘʤʘʣʘʨʜʳ ᴇשʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʪᴇʤʝʥʜʝ ʩʫʨʝʪʪʝʨ ʤʝʥ ʢʝʩʪʝʣʝʨʜʝ 

ʙʝʨʽʣʛʝʥ. ʉʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʤײʥʜʘ ʘʷץ ʢʠʽʤʥʽש ʩʘʣʤʘסʳ, ʘʷץ ʢʠʽʤʥʽש 

ʛʠʨʦʩʢʦʧʪʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞᴅʥʝ ʘʷץ ʢʠʽʤ ײʣʪʘʥʥrʳש ʘʤʦʨʪʠʟʘʮʠʷʣʳץ 

 ʪʳ. ᴆʣʰʝʤʜʝʨ ʤʝʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨץʳʟʜʳ ʙʦʣʳʧ ʰʳשʨʣʳʤ ʤʘײסʘʩʠʝʪʪʝʨʽ ʥʝץ

ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʫ ʦש ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ʇʽʢʽʨʪʝʨʽʤ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʤʘʪʨʠʮʘʣʘʨʳ 

4.3.ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 
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ʂʝʩʪʝ 4.3 - ɸʷץ ʢʠʽʤʽʥʽש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʪʘשʜʘʫ 

 
ˉ ɸʷץ ʢʠʽʤʥʽש 

ʪײʪʳʥʫʰʳʣʳץ 

 ʘʩʠʝʪʪʝʨʽץ

ʕʢʩʧʝʨʪʪʝʨ 

ʍ1 ʍ

2 

ʍ3 ʍ4 ʍ5 ʍ6 ʍ7 ʍ8 ʍ9 ʍ

10 

ʍ11 ʍ12 ʍ13 ʍ1

4 

ʍ15 

1 ɸʷץ ʢʠʽʤ װʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש  ʩʫ 

ᴇʪʢʽʟʛʽʰʪʽʛʽ 

1 3 2 4 5 7 9 8 11 14 15 13 12 10 6 

2 ɸʷץ ʢʠʽʤʥʽש ʠʽʣʛʽʰʽ 3 2 1 4 5 6 9 7 8 10 12 14 15 13 11 

3 ɼʘʡʳʥʜʘʤʘ ʪʽʛʽʩʪʝʨʽʥʽש 

ʙʝʨʽʢʪʽʛʽ 

4 7 2 3 5 10 9 11 12 13 6 15 14 1 8 

4 ɸʷץ ʢʠʽʤ ʘʩʪʳʥסʳ 

ʙᴇʣʽʛʽʥʽץ שʘʣʳʧʪʘʥʫʳ  

7 8 9 10 5 4 6 13 1 3 11 12 14 15 2 

5 ʊײʤʩʳץ ʩʽʨʽʩʽʥʽש 

ʜʝʬʦʨʤʘʮʠʷʩʳ 

4 5 6 12 9 8 11 10 2 3 1 10 7 13 14 

6 ɸʷץ ʢʠʽʤʜʝʛʽ ʪʘʙʘʥʥʳש 

ʪʳסʳʟʜʳסʳ 

1 2 3 4 5 7 8 6 15 13 12 11 10 9 14 

7 ɸʷץ ʢʠʽʤ װʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש  ʙʫ 

ᴇʪʢʽʟʛʽʰʪʽʛʽ 

1 2 7 8 9 10 11 15 14 13 12 3 4 5 6 

8 ɸʷץ ʢʠʽʤ װʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש  ʘʫʘ 

ᴇʪʢʽʟʛʽʰʪʽʛʽ 

10 9 8 7 6 15 3 4 2 11 1 12 13 14 5 

9 ɻʠʨʦʩʢʦʧʪʳʣʳסʳ 8 9 5 2 1 3 4 12 13 15 10 6 7 11 14 

-ʘʤʦʨʪʠʟʘʮʠʷ שʣʪʘʥʥʳױ 10

ʣʳץ ץʘʩʠʝʪʪʝʨʽ 

3 2 1 4 13 5 6 14 15 12 10 11 7 8 9 

11 ʇʽʰʽʥʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ 1 2 13 4 14 15 12 10 11 7 8 9 3 5 6 

12 ɾʠʳʥʪʳץ ʞʳʣʫ ʢʝʜʝʨʛʽʩʽ 1 5 9 13 2 6 10 14 3 7 11 15 4 8 12 

13 ʀʽʣʛʽʰʪʽʢ ʞᴅʥʝ ʩʠʣʫʵʪ 2 6 10 14 3 7 11 15 4 8 12 1 5 9 13 

14 ʕʣʝʢʪʨʣʝʥʜʽʨʛʽʰʪʽʢ 3 7 11 15 4 8 12 1 5 9 13 2 6 10 14 

15 ɸʷץ ʢʠʽʤʥʽש ʩʘʣʤʘסʳ 4 8 12 1 5 9 13 2 6 10 14 3 7 11 15 

 

ɾװʨʛʽʟʽʣʛʝʥ ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʨʘʥʞʠʨʣʝʫ, ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʫ װʨʜʽʩʪʝʨʽ Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ, ʪᴇʤʝʥʜʝʛʽ ʩʫʨʝʪ 4.5 ʢᴇʨʩʝʪʽʣʛʝʥ. 

 
ʉʫʨʝʪ 4.5- Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 
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ʉʫʨʝʪ 4.6- ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤ ʛʠʛʠʝʥʘʣʳץ  

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘשʜʘʫʜʠʘʛʨʘʤʤʘʩʳ 

 

ɼʠʘʛʨʘʤʤʘʜʘ, ʩʘʨʘʧʰʳʣʘʨʜʳש ʪʘשʜʘʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ᴅʨʪװʨʣʽ ʤᴅʥʛʝ ʠʝ 

ʝʢʝʥʽ ʢᴇʨʽʥʝʜʽ. ʉʘʨʘʧʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʪʘʣʜʘʡ 

ʦʪʳʨʳʧ, ʝש ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʽש ʙʽʨʽ - ʘʷץ ʢʠʽʤʥʽש ʩʘʣʤʘסʳʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦסʘʥ 149 ʙʘʣʣ ʙʝʨʽʣʛʝʥ.  ɽʢʽʥʰʽ ʦʨʳʥʜʘ - ʘʷץ ʢʠʽʤʥʽש ʛʠʨʦʩʢʦʧʪʳʣʳץ ʢᴇʨʩʝʪʢʽʰʽ 

ʦʨʳʥ ʘʣʜʳ, ʦסʘʥ 148 ʙʘʣʣ ʙʝʨʽʣʛʝʥ, ʘʣ  װʰʽʥʰʽ ʦʨʳʥʜʘ - ײʣʪʘʥʥʳש 

ʘʤʦʨʪʠʟʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʪʘשʜʘʫ ʞʘʩʘʣʳʥסʘʥ.  ɹײʣ ʢᴇʨʩʝʪʢʽʰ 142 ʙʘʣʣʜʳש 

ʠʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץץʘʩʠʝʪʪʝʨʽ. ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

 ;ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʘʡʣʳ ʙʦʣʫʳʥסשʢʠʶʛʝ, ʢʠʽʧ-ʰʝʰʫʛʝ ʳ שʢʠʽʤʥʽ ץʘʩʠʝʪʪʝʨʽ ʘʷץ

ʘʷץ ʢʠʽʤʥʽש ʧʽʰʽʥ-ᴇʣʰʝʤʽʤʝʥ, ʦʥʳש ʪʦʣʳʤʜʳʣʳסʳʤʝʥ, ץʘʪʪʳ ᴇʢʰʝ ʩʽʨʽʩʽʤʝʥ, 

 ʙʠʽʢʪʽʛʽ ʤʝʥ שʙʠʽʢʪʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ; ᴇʢʰʝʥʽ שʦʥʳʰʳʥʳץ ʦʥʳʰʩʳʟ ʤʝʥץ

ʧʽʰʽʥʽ, ʪײʤʩʳץ ʙᴇʣʽʛʽʥʽש ʧʽʰʽʥʽ ʤʝʥ ᴇʣʰʝʤʜʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. 

ɸʷץ ʢʠʽʤʥʽש ʢᴇʧʪʝʛʝʥ ᴇʣʰʝʤʜʽʢ ʙʝʣʛʽʣʝʨʽ (ʘʷץ ʢʠʽʤʥʽש ᴇʣʰʝʤʽ, ʪʦʣʳʤʜʳʣʳסʳ, 

ʙʠʽʢʪʽʛʽ ʞᴅʥʝ ʪ.ʙ.) ʩʪʘʥʜʘʨʪʪʘʨʤʝʥ ʥʦʨʤʘʣʘʥʘʜʳ. ʌʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʘʷץ 

ʢʠʽʤʥʽש ʘʜʘʤʥʳש ʢװʰ ʪװʩʽʨʫ ᴅʩʝʨʽʥʽש ʩᴅʡʢʝʩʪʽʛʽʥ ʩʠʧʘʪʪʘʡʜʳ. ʆʣʘʨסʘ ʘʷץ 

ʢʠʽʤʥʽש ʩʘʣʤʘסʳ, ʠʽʣʛʽʰʪʽʛʽ, ʢʝʨʛʽʰʪʽʢ ץʘʪʪʳʣʳסʳ, ʘʷץ ʢʠʽʤʥʽש ʘʩʪʳʥסʳ 

ʙᴇʣʽʛʽʥʽש ʘʤʦʨʪʠʟʘʮʠʷʣʳץ ʞᴅʥʝ ʬʨʠʢʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʘʪʘʜʳ. ɸʷץ ʢʠʽʤʥʽש 

ʩʘʣʤʘסʳ ʦʥʳש ʪװʨʽʥʝ, ʤᴇʣʰʝʨʽʥʝ, װʩʪʽשʛʽ ʞᴅʥʝ ʘʩʪʳʥסʳ ʙᴇʣʽʛʽʥʽש 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ, ʙᴇʣʰʝʢʪʝʨʜʽץ שʘʣʳשʜʳסʳʥʘ, ʤʝʪʘʣʣ ʙʝʢʽʪʢʽʰʪʝʨʜʽש ʩʘʥʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ [151].ɸʷץ ʢʠʽʤʥʽש ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʩʘʫʘʣʥʘʤʘʜʘ ʝש ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʟʝʨʪʪʝʣʜʽ 

(ʢʝʩʪʝ 4.4). 
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ʂʝʩʪʝ 4.4 - ɸʷץ ʢʠʽʤʽʥʽש ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʪʘשʜʘʫ 

 
 ̄ ɸʷץ ʢʠʽʤʥʽש 

ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʕʢʩʧʝʨʪʪʝʨ 

ʍ1 ʍ2 ʍ3 ʍ4 ʍ5 ʍ6 ʍ7 ʍ8 ʍ9 ʍ10 ʍ11 ʍ12 ʍ13 ʍ14 ʍ15 

1 ɸʷץ ʢʠʽʤ ʧʽʰʽʥʽ ʤʝʥ  ʪʘʙʘʥ 
ᴇʣʰʝʤʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש 

ʩᴅʡʢʝʩʪʽʛʽ 

2 1 3 4 5 6 7 8 10 9 11 15 14 13 12 

2 ʊʘʙʘʥ ʤʝʥ ץʘʣʳʧʪʳש ʢᴇʣʜʝʥʝש-

ʪʽʢ ץʠʤʘʣʘʨʳʥʳש ʩᴅʡʢʝʩʪʽʛʽ 

1 2 3 9 7 8 4 6 5 10 12 15 14 11 13 

3 ʊʘʙʘʥʥʳש ᴇʢʰʝ ʝʥʽ ʤʝʥ 

 ʩᴅʡʢʝʩʪʽʛʽ  שʘʣʳʧʪʳץ

3 4 2 1 5 6 8 7 9 15 10 14 13 12 11 

4 ʊʘʙʘʥ ʝʥʽ ʤʝʥ ץʘʣʳʧʪʳש ʩʳʨʪץʳ 

ʰʦסʳʨ ʝʥʽ ʩᴅʡʢʝʩʪʽʛʽ 

5 4 8 9 1

5 

1 2 3 6 7 10 11 12 13 14 

5 ʊʘʙʘʥ ʝʥʽ ʤʝʥ ץʘʣʳʧʪʳש ʽʰʢʽ 

ʰʦסʳʨʜʳש ʝʥʽ ʩᴅʡʢʝʩʪʽʛʽ 

1 2 5 4 3 6 11 8 9 15 14 13 12 7 10 

6 ʉʘʫʩʘץʪʘʨʜʳש ʞᴅʥʝ ץʘʣʳʧʪʳש 

ʪײʤʩʳץ ʙᴇʣʽʛʽʥʽש ʩᴅʡʢʝʩʪʽʛʽ 

13 12 6 10 5 4 1 2 3 7 9 8 14 11 15 

7 ʊʘʙʘʥ ʤʝʥ ץʘʣʳʧʪʳש ʢᴇʣʜʝʥʝש 

  ʩᴅʡʢʝʩʪʽʛʽ שʠʤʘʣʘʨʳʥʳץ

3 1 4 5 6 2 7 8 10 9 11 15 13 14 12 

8 ɸʷץ ʢʠʽʤʥʽש ʧʽʰʽʥʛʝ ʪᴇʟʽʤʜʽʣʽʛʽ 1 2 3 4 6 5 7 8 9 10 12 11 13 14 15 

9 ɸʷץ ʢʠʽʤʥʝʥ ʪʘʙʘʥʥʳש ʢװʰ 
ʘʨץʳʣʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ 

5 1 6 11 2 3 4 15 7 8 14 10 12 13 9 

10 ʊʘʙʘʥ ʤʝʥ ץʘʣʳʧʪʳש ʙʦʡʣʳץ-ʪʽʢ 

 ʩᴅʡʢʝʩʪʽʛʽ שʠʤʘʣʘʨʳʥʳץ
4 2 7 12 3 1 15 14 13 11 10 9 6 5 8 

11 ʊʘʙʘʥ ʰʦסʳʨʳʥʳש ʘʡʥʘʣʳʤʳ  
ʤʝʥ ץʘʣʳʧʪʳש ʩᴅʡʢʝʩʪʽʛʽ 

1 3 8 13 
1
4 

15 12 11 10 9 6 5 4 2 7 

12 ʊʘʙʘʥ ʝʥʽ ʤʝʥ ץʘʣʳʧʪʳש ʝʥʽʥʽש 

ʩᴅʡʢʝʩʪʽʛʽ 
6 4 9 14 8 15 1 2 3 5 10 11 12 13 7 

13 ʊʘʙʘʥ ʤʝʥ ץʘʣʳʧʪʳש 
 ʩᴅʡʢʝʩʪʽʛʽ שʳʥʳסʟʳʥʜʳײ

1 5 10 15 2 3 4 6 7 8 11 9 14 13 12 

14 ʊʘʙʘʥʥʳש ʪʦʙʳץץʘ ʜʝʡʽʥʛʽ 

ʙʠʽʢʪʽʛʽ ʤʝʥ ץʘʣʳʧʪʳש ʩᴅʡʢʝʩʪʽʛʽ 

2 1 3 4 5 6 7 8 10 11 9 14 15 13 12 

15 ʊʘʙʘʥ ʦʨʪʘʩʳʥʘ ʜʝʡʽʥʛʽ ʥװʢʪʝʥʽ 

ʤʝʥ ץʘʣʳʧʪʳש ʩᴅʡʢʝʩʪʽʛʽ 

1 2 3 4 5 6 8 7 10 9 11 12 14 13 15 

 

ɸʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʥʳש ʢᴇʤʝʛʽʤʝʥ W = 0,997 ʪʝש ʢʦʥʢʘʨʜʘʮʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ʇʠʨʩʦʥ ᴇʣʰʝʤʽʥʽש ʪʝʦʨʠʷʣʳץ ʤᴅʥʽ ʍ
2
=209  ʝʩʝʧʪʝʣʜʽ ʞᴅʥʝ 

ʜʠʘʛʨʘʤʤʘʣʘʨ ʞʘʩʘʣʳʥʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʥʳʧ, ʦʣʘʨʜʳש 

ʤʘשʳʟʜʳʣʳסʳ ʘʥʳץʪʘʣʜʳ,  Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 4.7 

ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ. 

 
ʉʫʨʝʪ 4.7-Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 
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Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ, ʩʘʨʘʧʰʳʣʘʨʜʳש 

ʧʽʢʽʨʽʥʰʝ, ʪʘʙʘʥ ʝʥʽ ʤʝʥ ץʘʣʳʧʪʳש ʝʥʽʥʽש ʩᴅʡʢʝʩʪʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʤʘשʳʟʜʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ-182 ʙʘʣʣʤʝʥ ʙʘסʘʣʘʥʳʧ ʦʪʳʨ. ɽʢʽʥʰʽ ʦʨʳʥʜʘ  

ʪʘʙʘʥ ʰʦסʳʨʳʥʳש ʘʡʥʘʣʳʤʳ  ʤʝʥ ץʘʣʳʧʪʳש ʩᴅʡʢʝʩʪʽʛʽʥʝ ʩʘʨʘʧʰʳʣʘʨ  -

172ʙʘʣʣ ʙʝʨʫʜʝ. ʊʘʙʘʥ ʤʝʥ ץʘʣʳʧʪʳײ שʟʳʥʜʳסʳʥʳש ʩᴅʡʢʝʩʪʽʛʽʥ ʜʝ ʤʘשʳʟʜʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʪʘשʜʘʧ, ʩʘʨʘʧʰʳʣʘʨ 170 ʙʘʣʣ ʙʝʨʽʧ, ʙʝʣʛʽʣʝʛʝʥ. 

ʉʳʥʘʫʰʳʣʘʨʜʳש ʦʡʣʘʨʳʥ ʙʘסʘʣʘʡ ʦʪʳʨʳʧ ʨʘʥʛʪʘʨʜʳש ʘʧʨʠʦʨʜʳ 

ʜʠʘʛʨʘʤʤʘʩʳ ײץʨʳʣʜʳ. ɼʠʘʛʨʘʤʤʘʜʘסʳ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ץʘʨʘʩʪʳʨʘ 

ʦʪʳʨʳʧ, ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʝש ʤʘשʳʟʜʘʨʳ ʪʘשʜʘʣסʘʥʳ 

ʢᴇʨʽʥʝʜʽ  (4.8 ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 4.8- ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘשʜʘʫʜʠʘʛʨʘʤʤʘʩʳ 

 

ɸʷץ ʢʠʽʤ ץʘʩʠʝʪʪʝʨʽʥʽש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʷץ ʢʠʽʤʥʽש ʘʜʘʤʥʳש ʢװʰ, ʞʳʣʜʘʤʜʳץ, 

ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʩʠʧʘʪʪʘʡʜʳ ʞᴅʥʝ 

ʢʠʶ ץʦʣʘʡʣʳʣʳסʳʥ ʘʡץʳʥʜʘʡʜʳ. ɸʷץ ʢʠʽʤʜʽ ʢʠʶ ʳסשʘʡʣʳʣʳסʳʥʘ, ʦʥʳש 

ʩʘʣʤʘסʳ ʤʝʥ ʠʢʝʤʜʽʣʽʛʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʽʰʢʽ ʙᴇʣʰʝʢʪʝʨʜʽץ שʘʪʪʳʣʳסʳʥʘ ʝʣʝʫʣʽ 

ᴅʩʝʨ ʝʪʝʜʽ. ɸʫʳʨ ʘʷץ ʢʠʽʤʜʽ ʢʠʽʧ ʞװʨʫ ʢʝʟʽʥʜʝ ʘʜʘʤʥʳש ʰʘʨʰʘʫʳʥ ʘʨʪʪʳʨʘʜʳ, 

ʘʣ ץʘʪʪʳ ʘʷץ ʢʠʽʤʜʽ ʢʠʶʛʝ ʳסשʘʡʣʳ ʙʦʣʫ ʬʘʢʪʦʨʣʘʨʳʥʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʪʘʙʘʥʜʳ ʙʝʢʽʪʫ ᴅʜʽʩʪʝʨʽ ʞʘʪʘʜʳ. ʉʝʨʪʠʬʠʢʘʪʪʘʫʜʳ ʞװʨʛʽʟʫ 

ʢʝʟʽʥʜʝ ʩʳʥʘʣʘʪʳʥ ʘʷץ ʢʠʽʤʥʽש ʄʝʤʉʊ ʙʦʡʳʥʰʘ ʠʢʝʤʜʽʣʽʢ ʥʦʨʤʘʣʘʨʳʥʘ 

ʩᴅʡʢʝʩʪʽʛʽ ʘʥʳץʪʘʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ, ʘʩʪʳʥסʳ, ʘʨʘʣʳץ ʞᴅʥʝ ʽʰʢʽ ʙᴇʣʰʝʢʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ᴇʥʜʽʨʫ ʩʘʣʘʩʳʥʜʘסʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞʝʪʽʩʪʽʢʪʝʨ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ץʘʩʠʝʪʪʝʨʽʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʞʝשʽʣ ʘʷץ ʢʠʽʤ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɸʜʘʤ ʧʩʠʭʠʢʘʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʷץ ʢʠʽʤʜʽ ʦʥʳש ʞײʤʳʩ ʽʩʪʝʫ 

49 46 

91 
100 

87 
98 

121 

76 

143 

113 

172 
182 

170 

119 

0

20

40

60

80

100

120

140

160

180

200

̆м ̆н ̆о ̆п ̆р ̆с ̆т ̆у ̆ф ̆мл ̆мм ̆мн ̆мо ̆мп ̆мр 

ʄ
ʘ
ש
ʳ
ʟ
ʜ
ʳ
ʣ
ʳ
ס
ʳ
 
ʙ
ʦ
ʡ
ʳ
ʥ
ʰ
ʘ
 

ʢ
ᴇ
ʨ
ʩ
ʝ
ʪ
ʢ
ʽ
ʰ
ʪ
ʝ
ʨ
ʜ
ʽ
ש
 
ʙ
ᴇ
ʣ
ʽ
ʥ
ʫ
ʽ

, 
S

i  

ʕʢʩʧʝʨʪʪʽש ʰʠʬʨʽ, ʍ 



63 

 

ʜʘסʜʳʣʘʨʳʥʘ, ײץʨʳʣʳʤʳʥ, ʪװʩʽ ʤʝʥ ʩʪʠʣʽʥ ץʘʙʳʣʜʘʫʳʥʘ ʩᴅʡʢʝʩ ʪʘשʜʘʫסʘ ᴅʩʝʨ 

ʝʪʝʜʽ[152]. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ ʘʷץ ʢʠʽʤʥʽש ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ 

 ʳסʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʦʧʪʘװ ʪʘʫץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽ ʘʥʳײץ ʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʥʝʛʽʟʛʽץ

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪײʪʳʥʫʰʳʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ.ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʽʥʜʝʪʪʝʨʽʥʝ ʢʝʣʝʩʽʣʝʨ ʢʽʨʜʽ: 

-ʩʪʠʣʴʜʽʢ ʙʘסʳʪ, ʪװʩ, ʢʦʥʩʪʨʫʢʮʠʷ, ᴅʨʣʝʫ ʞᴅʥʝ ʬʫʨʥʠʪʫʨʘ ʩʠʷץʪʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ץʘʪʳʩʪʳ ʘʷץ ʢʠʽʤʜʽ ʪʘשʜʘʫ ʢʝʟʽʥʜʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʘʡץʳʥʜʘʫ; 

- ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʵʩʪʝʪʠʢʘʣʳץ ʪʘʣסʘʤʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʤװʜʜʝʣʝʨ ʤʝʥ ʩʫʙʤᴅʜʝʥʠʝʪʪʝʨʜʽ ʘʥʳץʪʘʫ; 

- ʟʝʨʪʪʝʣʝʪʽʥ ʪʦʧʪʳש ʪʘʣʘʧʪʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʘʷץ ʢʠʽʤʥʽש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫʳ ʪײʨסʳʩʳʥʘʥ ײʪʳʤʜʳ ʞʘʩʘʫ װʰʽʥ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ 

ʪʘʣʜʘʫ. 

ɹײʣ ʟʝʨʪʪʝʫ װʰʽʥ ᴇשʽʨʣʽʢ ʪᴅʩʽʣ ץʦʣʜʘʥʳʣסʘʥʳʥ ʪʘסʳ ʜʘ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. 

ɸʷץ ʢʠʽʤ ץʘʩʠʝʪʪʝʨʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʤʘשʳʟʜʳ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʧ ʩʘʫʘʣʥʘʤʘʥʳש ʢʝʣʝʩʽ 

ʢʝʟʝשʽ ʞװʨʛʽʟʽʣʜʽ (ʢʝʩʪʝ 4.5). 

 

ʂʝʩʪʝ 4.5 - ɸʷץ ʢʠʽʤʽʥʽש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥʪʘשʜʘʫ 

 
ˉ ɸʷץ ʢʠʽʤʥʽש 

ʪײʪʳʥʫʰʳʣʳץ 

 ʘʩʠʝʪʪʝʨʽץ

ʕʢʩʧʝʨʪʪʝʨ 

ʍ1 ʍ2 ʍ3 ʍ4 ʍ5 ʍ6 ʍ7 ʍ8 ʍ9 ʍ10 ʍ11 ʍ12 ʍ13 ʍ14 ʍ15 

1 ʇʽʰʽʥʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ 15 14 13 12 11 10 9 8 7 6 5 1 3 2 4 

2 ɸʷץ ʢʠʽʤʥʽש ʪװʩʽ 14 15 13 11 12 10 6 8 7 9 5 3 4 2 1 

3 ʊװʧʥײʩץʘʣʳסʳ 12 14 15 13 11 10 9 7 6 8 4 5 1 2 3 

4 ʊʘʙʘʥʜʳ ʬʠʟʠʢʘʣʳץ-

ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ 

ʭʠʤʠʷʣʳץ ᴅʩʝʨʣʝʨʜʝʥ 

 ʘʫסʦʨץ

15 14 13 12 11 9 10 8 7 6 5 4 3 2 1 

5 ᴆשʜʝʫ ʞᴅʥʝ ʬʫʨʥʠʪʫʨʘ 14 15 13 12 11 10 9 8 7 6 5 4 3 1 2 

6 ʄʝʭʘʥʠʢʘʣʳץ ץʠʤʳʣ-

 ʘʣʳʩ  ᴅʩʝʨʣʝʨʽסʦʟץ

13 14 15 12 11 10 9 8 7 6 1 4 3 2 5 

7 ɸʷץ ʢʠʽʤʥʽש 

ʜʝʢʦʨʘʮʠʷʩʳ 

15 14 13 11 12 10 9 8 6 7 5 4 3 2 1 

8 ʂʠʶ ʞᴅʥʝ ʰʝʰʫ 

ʳסשʘʡʣʳסʳ 

14 15 13 12 11 10 9 8 7 6 5 4 3 2 1 

9 ʇʘʡʜʘʣʘʥʫ 

ʳסשʘʡʣʳʣʳסʳ  

15 13 14 12 11 10 9 8 7 6 5 4 3 2 1 

10 ʂʦʩʪʶʤ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ 

 ʡʣʝʩʽʤʜʽʛʽװ

15 14 13 12 11 10 8 9 7 6 5 4 3 1 2 

 ʘסʘ, ʤʦʜʘסʘʟʽʨʛʽ ʟʘʤʘʥפ 11

ʩᴅʡʢʝʩʪʽʛʽ 

15 14 10 11 12 13 9 8 6 7 3 1 5 2 4 

12 ʕʩʪʝʪʠʢʘʣʳסʳ 14 15 12 13 11 8 9 10 7 6 4 5 3 2 1 

13 ʇʽʰʽʥ ʢʦʥʩʪʨʫʢʮʠʷʩʳ 15 14 13 12 11 10 9 5 8 6 7 4 3 1 2 

14 ʄʘʪʝʨʠʘʣʜʳש 

ʬʘʢʪʫʨʘʩʳ 

13 14 15 12 11 10 9 8 7 6 5 4 3 2 1 

15 ʄʘʪʝʨʠʘʣʜʳש ʩʘʧʘʩʳ 10 13 14 12 15 11 9 8 7 6 5 4 3 2 1 

 

ʉʘʫʘʣʥʘʤʘʣʘʨ ᴇשʜʝʣʽʧ, ʥᴅʪʠʞʝʣʝʨʽ ʪᴇʤʝʥʜʝ 4.9, 4.10 ʩʫʨʝʪʪʝʨʜʝ ʙʝʨʽʣʛʝʥ. 

ʉʘʨʘʧʰʳʣʘʨʜʳש, ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, ʤײʥʜʘ ʘʷץ ʢʠʽʤʥʽש ʪװʩʽ, 

 ʬʘʢʪʫʨʘʩʳ שʤʘʪʝʨʠʘʣʳʥʳ שʢʠʽʤʥʽ ץʡʣʝʩʽʤʜʽʣʽʛʽ ʤʝʥ ʙʽʨʝʛʝʡʣʽʛʽ ʞᴅʥʝ ʘʷװ

ʥʝײסʨʣʳʤ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨʽ ʙʦʣʳʧ ʰʳץʪʳ. ʆʩʳ ʢʨʠʪʝʨʠʡʣʝʨʜʽש ʩʘʥʜʳץ ʤᴅʥʽ 
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ʪʠʽʩʽʥʰʝ ʙʦʣʜʳ: ʍ
2
 = 209; ʇʠʨʩʦʥ ᴇʣʰʝʤʽʥʽש ʪʝʦʨʠʷʣʳץ ʤᴅʥʽ ʭʊ-ʜʘʥ ʘʟ. 

ᴆʣʰʝʤʜʝʨ ʤʝʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʫ ʦש ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 

 
 

ʉʫʨʝʪ 4.9- Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʨʘʥʞʠʨʣʝʫ ʥᴅʪʠʞʝʩʽ 
 

 

 
ʉʫʨʝʪ 4.10- ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ 

ʢʠʽʤʥʽשʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘשʜʘʫʜʠʘʛʨʘʤʤʘʩʳ 

 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʘʷץ ʢʠʽʤ ץʘʩʠʝʪʪʝʨʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘשʜʘʫʳ ʙʦʡʳʥʰʘ - ʘʷץ ʢʠʽʤʥʽש ʪװʩʽ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ  212 ʙʘʣʣʤʝʥ ʙʘסʘʣʘʥסʘʥ. ɽʢʽʥʰʽ ʦʨʳʥʜʘ ʘʷץ ʢʠʽʤʥʽש 

ʧʽʰʽʥʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ ʦʨʳʥ ʘʣʫʜʘ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʢʝ 209 ʙʘʣʣ ʙʝʨʽʣʛʝʥ. תʰʽʥʰʽ 

ʦʨʳʥʜʳ ʩʘʨʘʧʰʳʣʘʨ - ʘʷץ ʢʠʽʤʥʽש  ʧʘʡʜʘʣʘʥʫ ʳסשʘʡʣʳʣʳסʳʥʘ 179 ʙʘʣʣ ʙʝʨʽʧ, 
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ʙʘסʘʣʘסʘʥ.  

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʘʷץ 

ʢʠʽʤ ʘʩʩʦʨʪʠʤʝʥʪʽ ʘʨʘʩʳʥʜʘסʳ ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʝʨʜʽ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹסײʘʥ ʜʝʡʽʥ ʘʷץ ʢʠʽʤʜʽ ʪʘשʜʘʫ ʽʩ ʞװʟʽʥʜʝ 100% 

ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴇʟʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʘʡʪʳʣסʘʥ ʙʦʣʘʪʳʥ. ʉʦʥʜʳץʪʘʥ ʙײʣ 

ʩʘʫʘʣʥʘʤʘסʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ᴇʟʜʝʨʽ ʟʝʨʪʪʝʧ,  ʪʘʣʜʘʧ ʞʘʫʘʧ ʙʝʨʜʽ. 

 

4.2ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ ʙᴇʣʰʝʢʪʝʨʽʥʝ 

ʤʘʪʝʨʠʘʣ ʧʘʢʝʪʽʥ ʪʘʣʜʘʫ 
 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳש ʢװʨʜʝʣʽ 

ʞʠʳʥʪʳסʳ ʪʘʙʠסʠ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳʥʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ, ᴇʥʜʽʨʽʩ 

ʧʨʦʮʝʩʪʝʨʽʥ װʥʝʤʽ ʞʝʪʽʣʜʽʨʫʜʽ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨʜʳ ʤץײʠʷʪ ʥʝʛʽʟʜʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ɼʘʡʳʥ ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʥʘ 

ʤʘʪʝʨʠʘʣʜʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʞʝʪʽʣʽʧ ʢʝʣʝ ʞʘʪץʘʥ 

ʘסʟʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ. ɹײʡʳʤ ʩʘʧʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʘʨ ʘʷץ ʢʠʽʤʥʽש ʪװʨʽʥʝ ʞᴅʥʝ ץʦʣʜʘʥʳʣʫ ʤʘץʩʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʜײʨʳʩ ʪʘשʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢ [153]. 

ʅʘʨʳץʪʘ פʳʪʘʡʜʘʥ ʢʝʣʝʪʽʥ ʘʨʟʘʥ ʙʳʣסʘʨʳ ʙײʡʳʤʜʘʨʳ, ʦʥʳש ʽʰʽʥʜʝ 

ʩʘʧʘʩʳʟ ʘʷץ ʢʠʽʤʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪײʪʳʥʫʰʳʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʘʥʳץʪʘʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʝʡʙʽʨ 

ʤᴅʣʽʤʝʪʪʝʨʛʝ ץʘʨʘסʘʥʜʘ, פʳʪʘʡʜʘʥ ʢʝʣʝʪʽʥ ʘʷץ ʢʠʽʤ ʞʘʣʧʳ ʠʤʧʦʨʪʪʳש ʰʘʤʘʤʝʥ 

80%-ʳʥ ײץʨʘʡʜʳ. ʅʘʨʳץʪʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ײʩʳʥʳʣסʘʥ ʘʷץ ʢʠʽʤʜʝʨʜʽש 

ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʤץײʠʷʪ ʪʘʣʜʘʫʜʳ ʞᴅʥʝ ʙʘץʳʣʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ɸʷץ 

ʢʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪײʪʳʥʫʰʳʣʘʨ ʘʷץ ʢʠʽʤʥʽש ʩʘʧʘʩʳʟʜʳסʳʥʘ, ʪʝʟ 

ʪʦʟʫʳʥʘ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʪʘʙʘʥʜʳ ʪʝʨʣʝʪʽʧ, ʠʽʩ ʰʳסʘʨʫʳ ʩʠʷץʪʳ 

ʘץʘʫʣʘʨʳʥʘ ʰʘסʳʤʜʘʥʘʜʳ. ʊײʪʳʥʫʰʳסʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳװ שʣʢʝʥ ʘʩʩʦʨʪʠʤʝʥʪʽʥ 

ʪʘשʜʘʫ ʞᴅʥʝ ʩʘʪʳʧ ʘʣʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʩʘʧʘʩʳʥ ʜײʨʳʩ ʙʘסʘʣʘʫ ץʠʳʥʜʳץץʘ 

ʩʦסʘʜʳ. ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽ װʰʽʥ (ʞײʣʳץ ,ץʦʥʳʰ, ʪʽʣʰʽʢ, ʘʩʪʘʨʣʳץ 

ʙᴇʣʰʝʢʪʝʨ ʞᴅʥʝ ʘʨʘʣʳץ ʙᴇʣʰʝʢʪʝʨ) ʞʘʩʘʥʜʳ, ʩʠʥʪʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʅʘʨʳץʪʘ ײץʥʳ ʪᴇʤʝʥ ʘʷץ ʢʠʽʤʜʝʨʜʽש ʩʳʨʪץʳ ʢᴇʨʽʥʽʩʽ ʪʘʨʪʳʤʜʳ ʞᴅʥʝ ʘʷץ 

ʢʠʽʤ ʥʘʨʳסʳʥʜʘ ʪʘʥʳʤʘʣ ʪʘʫʘʨʣʘʨʜʳש ʪʘʫʘʰʘʩʳʥʜʘ ײʩʳʥʳʣסʘʥ. ʄʘʪʝʨʠʘʣʜʘʨ 

 ʨʘʪʳʥ ʞʘʩʘʥʜʳ ʞᴅʥʝײʪʘʨʜʘʥ ʪץʨʣʽ ʪʘʣʰʳװʳʥʘʥ ᴅʨʪסʘʪʳ ʞʘסʨʳʣʳʤʳ ʪʘʙʠײץ

ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳʣʘʨ ʘʷץ ʢʠʽʤ ʙᴇʣʰʝʢʪʝʨʽ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʄײʥʜʘʡ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʙʳʣסʘʨʳ 

ʰʠʢʽʟʘʪʳʥ װʥʝʤʜʝʡʜʽ ʞᴅʥʝ ʙײʡʳʤʥʳש ᴇʟʽʥʜʽʢ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɸʷץ ʢʠʽʤʥʽש 

ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ, ʘʜʘʤ װʰʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʠʛʠʝʥʘʣʳץ 

-ʰʽʥ ᴇʪʝ ᴇʟʝʢʪʽ [154װ ʳסʨʧʘײ שᴇʩʢʝʣʝ שʘʣʘʫ, ᴅʩʽʨʝʩʝ ʝʣʽʤʽʟʜʽסʘʫʽʧʩʽʟʜʽʢʪʽ ʙʘץ

155]. 

ɹײʡʳʤ ʩʘʧʘʩʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫ װʰʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞᴅʥʝ 

ʪײʪʳʥʫʰʳʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ: ʵʨʛʦʥʦʤʠʢʘʣʳץ, ʵʩʪʝʪʠʢʘʣʳץ, ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʙʝʨʽʢʪʽʛʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʷץ ʢʠʽʤʥʽש ʛʠʛʠʝʥʘʣʳסʳ ʤʝʥ ʞʘʡʣʳʣʳסʳ ʝש ʤʘשʳʟʜʳ ʪײʪʳʥʫʰʳʣʳץ 
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 ʧʘʣץʤʳʩʳʥʘ ʞᴅʥʝ ʜʝʤʘʣʫʳʥʘ ʳײʞ שʣ ʪʘʙʘʥʥʳײʘʩʠʝʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙץ

ʝʪʝʜʽ. ʊײʪʳʥʫʰʳʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʢʝʣʤʝʡʪʽʥ ʘʷץ ʢʠʽʤ ʢᴇʧ ʞʘסʜʘʡʜʘ ʪʘʙʘʥ ʤʝʥ 

ʞʘʣʧʳ ʘסʟʘʥʳץ שʘʣʳʧʪʳ ʞײʤʳʩʳʥ ʙײʟʫʜʳש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʷץ ʢʠʽʤʥʽש 

ʪײʪʳʥʫʰʳʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʙʘסʘʣʘʫ װʰʽʥ, ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 

ʙʽʨ ʤʝʟʛʽʣʜʝ ʪʽʢʝʣʝʡ ᴇʣʰʝʫ ʘʨץʳʣʳ ʝש ʘʟ ʤᴅʥʜʝʨʽʥ ʘʥʳץʪʘʫ ץʘʞʝʪ. ʄײʥʜʘʡ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʘʷץ ʢʠʽʤʜʽ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʽʰʢʽ ʤʠʢʨʦʢʣʠʤʘʪʳʥ ײץʨʘʣ-

ʩʘʡʤʘʥʜʘʨʤʝʥ ʘʥʳץʪʘʡʪʳʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ, ʷסʥʠ ʘʷץ ʢʠʽʤʜʽʢ 

ʤʠʢʨʦʢʣʠʤʘʪ ʞʘʪʘʜʳ [156-157]. 

ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʛʠʛʠʝʥʘʣʳץ 

 ʳסʘʣ ʩʳʡʤʜʳʣʳסʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʙʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ ʤʝʥ ʳʣ שʘʩʠʝʪʪʝʨʽʥʽץ

 .ʘʩʠʝʪʪʝʨʽ ʞʘʪʘʜʳץ

ɸʷץ ʢʠʽʤʥʽש ʽʰʽʥʜʝʛʽ ʢʝשʽʩʪʽʢʪʝ ʳʣסʘʣʜʳש ʙʫ ʪᴅʨʽʟʜʽ ʞʠʥʘʣʫʳ ʘʜʘʤʥʳש 

ʭʘʣ-ʞʘסʜʘʡʳʥʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ɹײʡʳʤʜʳ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʩʳʨʪץʳ ʞᴅʥʝ 

ʽʰʢʽ ʬʘʢʪʦʨʣʘʨʜʳש ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ʦʥʳש ʙʘʨʣʳץ ʪײʪʳʥʫ ʤʝʨʟʽʤʽʥʜʝ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ץʦʨסʘʡʜʳ.  

ʍʨʦʤʜʘʧ ʠʣʝʥʛʝʥ ʪʝʨʽʜʝʥ ʜʘʡʳʥʜʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʞʳʣʜʘʤ ʪʦʟʫ 

ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ï ʦʣ װʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʜʽש ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʜʳʤץʳʣʜʘʥʫʳ 

ʤʝʥ ʦʥʳש ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨʳʥʳש ᴅʩʝʨʣʝʨʽ ʞʘʪʘʜʳ. ʄʘʪʝʨʠʘʣʜʘʨʜʳש 

ʙײʣ װʜʝʨʽʩʪʝʨʽʥʽש ʢᴇʧ ʮʠʢʣʜʳסʳ ʨʝʪʪʽ ץʘʡʪʘʣʘʥʫʳ ʘʷץ ʢʠʽʤʥʽש ʵʛʨʦʥʦʤʠʢʘʣʳץ 

ʞᴅʥʝ ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʪʪʝʨʽʥʽש ʪᴇʤʝʥʜʝʥʫʽʥʝ, ʤʘʪʝʨʠʘʣʜʳש ʠʽʣʛʽʰʪʽʛʽʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷʣʘʥʫʳʥʘᴅʢʝʣʽʧ ʩʦסʘʜʳ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ 

ʙʳʣסʘʨʳʥʳש ʩʳʨʪץʳ ʙʝʪʽʥʜʝ ץʳʨʪʳʩʪʘʨ, ʩʳʟʘʪʪʘʨ, ʞʘʨʳץʰʘץʪʘʨ ʧʘʡʜʘ ʙʦʣʳʧ, 

ʘʷץ ʢʠʽʤ ᴇʟ ʧʽʰʽʥʽʥ ʞʦסʘʣʪʘʜʳ.           

ɹײʣ ʞײʤʳʩ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש ʤʘʪʝʨʠʘʣʜʘʨ 

ʧʘʢʝʪʪʝʨʽʥʽש ʪײʪʳʥʫʰʳʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʞʘʣסʘʩʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʷץ ʢʠʽʤʽʥʝ ʘʨʥʘʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʩʘʧʘʩʳ ʢᴇʧ 

ʞʘסʜʘʡʜʘ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ, ʝש ʙʘʩʪʳʩʳ ʦʣʘʨʜʳש ʙʝʨʽʢʪʽʛʽ ʤʝʥ 

ʜʝʬʦʨʤʘʮʠʷʣʘʥʫʳʥʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ. ʄʘʪʝʨʠʘʣʜʘʨʜʳש ʤײʥʜʘʡ  ʢᴇʨʩʪʝʪʢʽʰʪʝʨʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʙʽʨ-ᴇʩʪʽ ʥʝʤʝʩʝ ʝʢʽ ᴇʩʪʽ ʩʦʟʳʣʫ, ʩʳסʫ, ʠʽʣʫ ʞᴅʥʝ ʪ.ʙ. ᴅʜʽʩʪʝʨʤʝʥ 

ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. ɯʩ ʞװʟʽʥʜʝ ʢᴇʧ ʞʘסʜʘʡʜʘ ʩʦʟʳʧ-ʢʝʨʫ ʤʘʰʠʥʘʩʳʥʜʘ ʙʽʨ ᴇʩʪʽ 

ʩʦʟʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. ɸʣʜʳסשʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʜʘ ʭʨʦʤʜʘʧ ʠʣʝʥʛʝʥ ʪʘʥʘ 

ʤʝʥ ʙײʟʘʫʜʳש ʪʝʨʽʩʽ ʤʳʩʘʣסʘ ʘʣʘ ʦʪʳʨʳʧ, ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ 

ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ [158]. 

ʋʟʘʢʦʚʘ ʃ.ʇ., ɾʘʙʙʦʨʦʚʪʳש ʖ.ʖ. ʟʝʨʪʝʫʣʝʨʽʥʜʝ ʘʷץ ʢʠʽʤʜʽ ʞʘʩʘʫסʘ 

ʘʨʥʘʣסʘʥ ʟʘʤʘʥʘʫʠ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʪװʨʣʝʨʽ ʤʝʥ ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽ 

 ץʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʷ שʘʪʘʨ ʦʣʘʨʜʳץ ʳʜʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʉʦʥʳʤʝʥסʨײʳʣʳʤʠʪס

ʢʠ̔ʤʜʽ ʞʝשʽʣ, ʙʝʨʽʢ ʞᴅʥʝ ʳסשʘʡʣr ʝʪʽʧ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [159,160]. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳ ʨʝʪʽʥʜʝ ɾʐʉ çʊʘʨʘʟ ʙʳʣסʘʨʳ ᴇשʜʝʫ ʟʘʫʳʪʳè 

ʢᴅʩʽʧʦʨʳʥʜʘ ᴇשʜʝʣʛʝʥ ʪʘʙʠסʠ, ʢʦʤʧʦʟʠʪʪʽ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ  װʣʛʽʣʝʨʽ 

 :ʣʛʽʣʝʨʽ ʨʝʪʽʥʜʝ ʢʝʣʝʩʽ ʤʘʪʝʨʠʘʣʜʘʨ ʟʝʨʪʪʝʣʜʽװ ץʦʣʜʘʥʳʣʜʳ (ʩʫʨʝʪ 4.11). ʉʳʥʘץ

1- ʧʘʢʝʪ ʊɹ1: ʭʨʦʤʜʘʧ ʠʣʝʥʛʝʥ ʪʘʥʘ ʪʝʨʽʩʽ (ʧʦʣʫʢʦʞʥʠʢ) (ʄɽʉʊ 3717-
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    .ʘʙʳʣʜʘʥʜʳץ ʘʨʳ (ʄɽʉʊ 939-88)סʙʳʣ ץʘʥ ʘʩʪʘʨʣʳסʦʡ ʪʝʨʽʩʽʥʝʥ ʞʘʩʘʣץ+(84

2 -ʧʘʢʝʪ ʊɹ2: ʘʷץ ʢʠʽʤ װʩʪʽʥʝ ʘʨʥʘʣסʘʥ ʥʫʙʫʢ (ʉʉʊ 17-258-80)+ʝʰʢʽ 

ʪʝʨʽʩʽʥʝʥ ʞʘʩʘʣסʘʥ ʘʩʪʘʨʣʳץ ʚʝʣʶʨ (ʊʐ 17-06-3-76);    

3 -ʧʘʢʝʪ (ʉɺ3) ʘʷץ ʢʠʽʤʜʽʢ ʩʠʥʪʝʪʠʢʘʣʳץ ʚʝʣʶʨ (ʊʐ 17-21-395-

81)+ʘʩʪʘʨʣʳץ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ ʉʂ-4 (ʊʐ 17-21-436-82);     

4- ʧʘʢʝʪ (ʕʊɿ4)  ʘʷץ ʢʠʽʤʜʽʢ ʟʘʤʰʘ ʪᴅʨʽʟʜʽ ʊ-ʵʣʘʩʪʦʙʳʣסʘʨʳ  (ʊʐ 17-21-

221-78)+ ʘʩʪʘʨʣʳץ ʊ-ʵʣʘʩʪʘʙʳʣסʘʨʳ (ʊʐ 17-1297-75);   

5- ʧʘʢʝʪ (ʂɹ5) ʘʷץ ʢʠʽʤʜʽʢ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳ (ʄʝʤʉʊ ʈ 58158-2018 

çɸʷץ ʢʠʽʤ. ʊʝʨʤʠʥʜʝʨʤʝʥ ʘʥʳץʪʘʤʘʣʘʨè (ISO 19952-2005 ʥʝʛʽʟʽʥʜʝ 

ʤʦʜʠʬʠʮʠʷʣʘʥסʘʥ) + ʘʩʪʘʨʣʳץ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ ʉʂ-4 (ʊʐ 17-21-436-82). 
 

   

 
 

1 ʧʘʢʝʪ 2 ʧʘʢʝʪ 3 ʧʘʢʝʪ 4 ʧʘʢʝʪ 5 ʧʘʢʝʪ 

 

ʉʫʨʝʪ 4.11- ʄʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽ 
 

çʊʝʢʩʪʠʣʴ, ʤʘʪʝʨʠʘʣʪʘʥʫ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷè ʢʘʬʝʜʨʘʩʳʥʳש 

ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʀʉʆ 20344:2011  çʊʘʙʘʥʜʳ ʞʝʢʝ ץʦʨסʘʫ ײץʨʘʣʜʘʨʳè çʉʳʥʘʫ 

ᴅʜʽʩʪʝʨʽè ʩʪʘʥʜʘʨʪʳʥʳ7.2 ש  çɸʙʩʦʨʙʮʠʷ ʤʝʥ ʜʝʩʦʨʙʮʠʷʥʳ ʘʥʳץʪʘʫè ʪʘʨʤʘסʳʥʘ 

ʩᴅʡʢʝʩ ʘʷץ ʢʠʽʤʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʳʣסʘʣ ᴇʪʢʽʟʛʽʰʪʽʢ ʞᴅʥʝ ʳʣסʘʣ ʩʽשʽʨʛʽʰʪʽʛʽʥ 

 ʙʫ שʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʜʽ (ɻʆʉʊʀʉʆ 14268-2024). ɸʣ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ

ᴇʪʢʽʟʛʽʰʪʽʛʽ ʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʫ ᴇʪʢʽʟʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɻʆʉʊ ISO 14268-

2011 ʩʪʘʥʜʘʨʪʳʥʘ ʩʘʡ ʘʥʳץʪʘʣʜʳ.  

ɿʝʨʪʪʝʣʛʝʥ ʘʷץ ʢʠʽʤʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪʘʣʜʘʫ 

ʙʘʨʳʩʳʥʜʘ ᴅʨ ʩʳʥʘװ ץʣʛʽʣʝʨ ʪʦʙʳʥʜʘסʳ װʰ װʣʛʽʥʽש ʦʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʤᴅʥʽ 

ʘʣʳʥʜʳ. ʉʳʥʘץ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʫʳʪץʫ r 5%-ʜʘʥ ʘʩʧʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ  4.6 ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 
 

ʂʝʩʪʝ 4.6- ʉʳʥʘʤʘ װʣʛʽʣʝʨʜʽש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʤᴅʥʜʝʨʽ 
 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 

ɸʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ ʙᴇʣʽʛʽʥʽש ʤʘʪʝʨʠʘʣʳ 

ʊɹ1 ʊɹ2 ʉɺ3 ʕʊɿ4 ʂɹ5 

ɹʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ, ʤʛ/(ʩʤĮĀʯ)  2,25 2,28 1,01 1,1 3,01 

ʉʘʣʳʩʪʳʨʤʘʣʳ ʙʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ, % 73 75 - - 77,3 

ʓʣסʘʣʜʘʥʫʳ, %  143,19 141,8 80,79 81,64 145,0 

ʓʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ, %  165,05 164,9 81,3 82,1 167,01 

ɻʠʛʨʦʩʢʦʧʠʷʣʳסʳ, % 15,70 15,2 7,5 7,3 12,6 

ʓʣסʘʣʜʳ ʰʳסʘʨʫ, %  15,22 15,11 7,31 2,30 12,84 
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ɼʠʘʛʨʘʤʤʘסʘ ʩᴅʡʢʝʩ, 4.12 ʩʫʨʝʪʪʝʛʽ 5-ʰʽ ʥײʩץʘʜʘסʳ ʢʦʤʧʦʟʠʮʠʷʣʳץ 

ʙʳʣסʘʨʳ ʂɹ5 װʣʛʽʣʝʨʽʥʽש ʤᴅʥʜʝʨʽ ʊɹ1 ʙʘץʳʣʘʫ װʣʛʽʩʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ: 

ʳʣסʘʣʜʘʥʫʳ 1,81 %,  ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳסʳ 1,96% ʞʦסʘʨʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ 

ʂɹ5ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʳʥʳש ʪʘʙʠסʠ ʙʳʣסʘʨʳʥʳש 

 ʙʫ שʣʛʽʣʝʨʽʥʽװ ץʩʳʥʘ ץʘʩʠʝʪʪʝʨʽʥʝʤᴅʥʽʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʦʤʧʦʟʠʮʠʷʣʳץ

ᴇʪʢʽʟʛʽʰʪʽʛʽ ʪʘʙʠסʠ ʙʳʣסʘʨʳ ʊɹ1, ʊɹ2 װʣʛʽʣʝʨʜʽש ʤᴅʥʜʝʨʽʥʝʥ ץʘʪʪʳ 

ʘʫʳʪץʳʤʘʡʜʳ. ʊʘʙʠסʠ ʞᴅʥʝ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʩʳʥʘװ ץʣʛʽʣʝʨʽʥʽש ʳʣסʘʣʜʳʣʳץ 

ʤᴅʥʜʝʨʽ ʰʘʤʘʤʝʥ ʙʽʨ-ʙʽʨʽʥʝ ʞʫʳץ, ʘʣ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ װʣʛʽʣʝʨʜʽש 

ʤᴅʥʜʝʨʽʥʜʝ ʘʫʳʪץʫ ʙʽʨʰʘʤʘ ʙʘʡץʘʣʘʜʳ. ʉʳʥʘʤʘ װʣʛʽʣʝʨʜʽש ʛʠʛʨʦʩʢʦʧʠʷʣʳסʳ 

ʤʝʥ ʳʣסʘʣʜʳ ʰʳסʘʨʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʤᴅʥʜʝʨʽ ʜʝ ʪʫʨʘ ʩʦʥʜʘʡ ʘʫʳʪץʫ 

ʢᴇʨʩʝʪʝʜʽ. ʓʣסʘʣʜʘʥʫ ʤʝʥ ʳʣסʘʣ ʩʽשʽʨʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʪʘʙʠסʠ 

ʙʳʣסʘʨʳ ʤʝʥ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʤᴅʥʜʝʨʽ ʙʽʨ-ʙʽʨʽʥʝ ʞʫʳץ ʰʘʤʘʜʘ, 

ʘʣ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ װʣʛʽʣʝʨʜʽש ʤᴅʥʜʝʨʽ ʦʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʠʝ ʙʦʣסʘʥʜʳסʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʢʦʤʧʦʟʠʮʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʪʘʙʠסʘʪʳ ᴅʨʪװʨʣʽ ʙʦʣʘʪʳʥ ʪʘʣʰʳץʪʘʨʜʘʥ ʪײʨʫʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ [161]. ʆʣʘʨʜʳש ʪʘʣʰʳץʪʘʨʳʥʳײץ שʨʳʣʳʤʳ ʢʝʫʝʢʪʽ ʞᴅʥʝ 

ʛʠʜʨʦʬʠʣʴʜʽ ʝʢʝʥʽ ʞᴅʥʝ ʦʣʘʨ  ʙʫ ᴇʪʢʽʟʛʽʰʪʽʢ ʧʝʥ ʳʣסʘʣ ʩʳʡʳʤʜʳʣʳץ 

 .ʘʩʠʝʪʪʝʨʽʥʝ ʠʝ ʝʢʝʥʽʥ ʩʠʧʘʪʪʘʡʜʳ[162]ץ

 

 
 

ʉʫʨʝʪ 4.12- ʄʘʪʝʨʠʘʣʜʘʨʜʳש  ʙʫ ᴇʪʢʽʟʛʽʰʪʽʢ ץʘʩʠʝʪʽ, % 
 

ɸʷץ ʢʠʽʤʜʽʢ ʩʠʥʪʝʪʠʢʘʣʳץ ʚʝʣʶʨʜʳײץ שʨʳʣʳʤʳ ʪʘʙʠסʠ ʙʳʣסʘʨʳסʘ 

ʰʘʤʘʤʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ ʙʝʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʳץʪʘʥ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳʣʘʨʜʳש ʙʫ ᴇʪʢʽʟʛʽʰʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʷץ ʢʠʽʤʜʽʢ ʪʘʙʠסʠ ʟʘʤʰʘʜʘʥ 

ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʊʘʙʠסʠ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳʣʘʨʜʳש ʳʣסʘʣʜʳ ʰʳסʘʨʫʳ ʤʝʥ ʩʳʡʳʤʜʳʣʳסʳ ʰʘʤʘʤʝʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ ʙʘʨ (ʩʫʨʝʪ 4.13). 

ɼʠʘʛʨʘʤʤʘʣʘʨ ʙʦʡʳʥʰʘ, ʘʩʪʘʨʩʳʟ ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʚʝʣʶʨʜʽש ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʽ ʘʷץ ʢʠʽʤʜʽʢ ʪʘʙʠסʠ ʟʘʤʰʘʥʳש ʤᴅʥʜʝʨʽʥʝ 

ʞʫʳץ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ [163-168].  
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ʉʫʨʝʪ 4.13 - ʄʘʪʝʨʠʘʣʜʘʨʜʳץ  שʘʩʠʝʪʪʝʨʽ 

ʉɺ3 ʘʷץ ʢʠʽʤʜʽʢ ʩʠʥʪʝʪʠʢʘʣʳץ ʚʝʣʶʨ, ʕʊɿ4  ʘʷץ ʢʠʽʤʜʽʢ ʟʘʤʰʘ ʪᴅʨʽʟʜʽ ʊ-

ʵʣʘʩʪʘʙʳʣסʘʨʳ װʣʛʽʣʝʨʽʥʽש ʳʣסʘʣʜʳʣʳץ ʞᴅʥʝ ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ʤᴅʥʜʝʨʽ ʰʘʤʘʤʝʥ 

ʙʽʨ-ʙʽʨʽʥʝ ʞʘץʳʥ, ʙʽʨʘץ ʪʘʙʠסʠ ʙʳʣסʘʨʳ ʤʝʥ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ ʪᴇʤʝʥ ʞᴅʥʝ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ 

ʙᴇʣʰʝʢʪʝʨʽʥʝ ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨ ʙʦʡʳʥʰʘ ץʦʣʜʘʥʳʣʤʘסʘʥ ʞᴇʥ ʙʦʣʘʜʳ(ʩʫʨʝʪ 

4.14).  
 

 
 

ʉʫʨʝʪ 4.14- ʄʘʪʝʨʠʘʣʜʘʨʜʳש ʛʠʛʨʦʩʢʦʧʠʷʣʳץ ץʘʩʠʝʪʽ, % 

 

ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽ װʰʽʥ ʙʝʪʽ ʪʝʛʽʩ ʪʘʙʠסʠ ʭʨʦʤʜʘʧ ʠʣʝʥʛʝʥ 

ʽʨʽ ץʘʨʘ ʤʘʣʜʳש, ʪʘʥʘ ʪʝʨʽʩʽ (ʄʝʤʉʊ 3717-84), ᴅʨ ʪװʨʣʽ ʪװʩʪʽ ʩʠʥʪʝʪʠʢʘʣʳץ, 

ʞʘʩʘʥʜʳ ʞᴅʥʝ ʪʘʙʠסʠ ʙʳʣסʘʨʳʣʘʨ ʟʝʨʪʪʝʣʜʽ. ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽʥʝ 

ʘʨʥʘʣסʘʥ  ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝʥ 

ʢʝʡʽʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʽʥʽש ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ ʞʘʩʘʣʜʳ.  

ʉʦʥʳʤʝʥ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳʥʳײץ שʨʳʣʳʤʳ ʬʠʙʨʠʘʣʜʳ 

ʪʘʣʰʳץʪʘʨʜʘʥ ײץʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠסʠ ʙʳʣסʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥʝ ʞʘץʳʥ 

ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʂʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳʥʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳʥʳש ʧʦʣʠʤʝʨ ʞʘʙʳʥʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʘʫʘ 

ᴇʪʢʽʟʛʽʰʪʽʢ, ʛʠʛʨʦʩʢʦʧʠʷʣʳץ, ʳʣסʘʣ ʙʝʨʫ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʢʝʰʝʥʜʽ ʩʘʧʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ.  

ɸʩʪʘʨʣʳ ʤʘʪʝʨʠʘʣʜʘʨʳ װʰʽʥ, ʄʝʤʉʊ ʈ 57020-2016 ʪʘʣʘʧʪʘʨʳ ʙʦʡʳʥʰʘ 

ʞʘʩʘʥʜʳ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ 

ʘʷץ ʢʠʽʤ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥʝ ʞʘʣʧʳ 5 ʩʳʥʘʤʘ װʣʛʽʣʝʨ 5 ʞװʡʝʩʽ ʟʝʨʪʪʝʣʽʧ, ʘʷץ 

15,22 15,11 

7,31 

2,3 

12,84 

0

5

10

15

20

́ˣм ́ˣн ˿ˤо ̏́˭п ˴ˣр 

ʓʣסʘʣʜʳ ʰʳסʘʨʫ, %  

15,7 15,2 

7,5 7,3 

12,6 

0

5

10

15

20

́ˣм ́ˣн ˿ˤо ̏́˭п ˴ˣр 

ʓʣסʘʣ ʩʽשʽʨʛʽʰʪʽʛʽ, %  

15,7 15,2 

7,5 7,3 

12,6 

0

5

10

15

20

́ˣм ́ˣн ˿ˤо ̏́˭п ˴ˣр 

ɻʠʛʨʦʩʢʦʧʠʷʣʳסʳ, % 



70 

 

ʢʠʽʤʥʽש ʩʳʨʪץʳ, ʽʰʢʽ ʞᴅʥʝ ʘʨʘʣʳװ ץʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש ʙᴇʣʰʝʢʪʝʨʽʥʝ ʤʘʪʝʨʠʘʣʜʘʨ 

ʪʘשʜʘʣʳʧ ʢʦʥʬʝʢʮʠʷʣʳץ ʢʘʨʪʘ ʞʘʩʘʣʜʳ (ʢʝʩʪʝ4.7).   
 

ʂʝʩʪʝ 4.7-ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʽʛʽʥʽש ʜʘʡʳʥʜʘʤʘʣʘʨʳʥʳש ʤʘʪʝʨʠʘʣʜʘʨ 

ʧʘʢʝʪʪʝʨʽ 

 
ʄʘʪʝʨʠʘʣʜʘʨ 

ʧʘʢʝʪʽʥʽש  

ʙʝʣʛʽʣʝʥʫʽ 

ʄʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ 

ʩʳʨʪץʳ ʙᴇʣʰʝʢʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʩʪʘʨʣʳץ ʙᴇʣʰʝʢʪʝʨʛʝ 

ʘʨʥʘʣסʘʥ 

ʘʨʘʣʳץ ʙᴇʣʰʝʢʪʝʨʛʝ 

ʘʨʥʘʣסʘʥ 

ʊɹ1 ʭʨʦʤʤʝʥ ʠʣʝʥʛʝʥ ʙײʟʘʫʜʳש 

ʪʝʨʽʩʽ ʄɽʉʊ 3717-84 

 ʘʥסʦʡ ʪʝʨʽʩʽʥʝʥ ʞʘʩʘʣץ

ʘʩʪʘʨʣʳץ ʙʳʣסʘʨʳ ʄɽʉʊ 

939-88 

ʊʠʢ-ʩʘʨʞʘ 

ʊɹ2 ʘʷץ ʢʠʽʤ װʩʪʽʥʝ ʘʨʥʘʣסʘʥ 

ʥʫʙʫʢ ʉʉʊ 17-258-80 

ʝʰʢʽ ʪʝʨʽʩʽʥʝʥ ʞʘʩʘʣסʘʥ 

ʘʩʪʘʨʣʳץ ʚʝʣʶʨ ʊʐ 17-

06-3-76 

ʙʫʤʘʟʝʷ-ʢʦʨʜ 

ʉɺ3 ʘʷץ ʢʠʽʤʜʽʢ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʚʝʣʶʨ ʊʐ 17-21-395-81 

ʘʩʪʘʨʣʳץ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳ ʊʐ 17-21-436-82 

ʘʩʪʘʨʣʳץ ʭ/ʙ 

ʤʘʪʝʨʠʘʣ CASPER 

ʕʊɿ4 ʘʷץ ʢʠʽʤʜʽʢ ʟʘʤʰʘ ʪᴅʨʽʟʜʽ ʊ-

ʵʣʘʩʪʦʙʳʣסʘʨʳ  ʊʐ 17-21-

221-78 

ʘʩʪʘʨʣʳץ ʊ-

ʵʣʘʩʪʦʙʳʣסʘʨʳ ʊʐ 17-

1297-75 

 ʘʪʪʳ  ʩʘʨʞʘפ

ʂɹ5 ʘʷץ ʢʠʽʤʜʽʢ ʢʦʤʧʦʟʠʮʠʷʣʳץ 

ʙʳʣסʘʨʳ ʊʐ 17-21-436-82 

ʘʩʪʘʨʣʳץ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳ ʊʐ 17-21-436-82 

ɸʨʘʣʳץ ʙᴇʣʰʝʢʢʝ 

ʘʨʥʘʣסʘʥ ʙᴇʟ 

 

ʊᴅʞʽʨʠʙʝʣʽʢ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ʽʨʽʢʪʝʤʝʥʽץ שʘʪʝʣʽʛʽ 3-ʪʝʥ 

 ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʽʨʪʝʢʪʽʣʽʛʽʥ שʘʥ ʜʝʨʝʢʪʝʨʜʽסʣ ʘʣʳʥײʠʜʳ, ʙץʘ ʜʝʡʽʥ ʘʫʳʪס-10%

ʢᴇʨʩʝʪʝʜʽ. ʊײʪʳʥʫʰʳʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʪʘʣʜʘʫ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʞᴅʥʝ 

ʩʠʥʪʝʪʠʢʘʣʳץ ʙʳʣסʘʨʳʜʘʥ ʞʘʩʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽ, ᴅʜʝʪʪʝ, ץʘʩʠʝʪʪʝʨʽ 

ʞʘסʳʥʘʥ ʪʘʙʠסʠ ʙʳʣסʘʨʳʜʘʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽש 

 ʪʘʨʳץʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽʥʝʥ ʝʜᴅʫʽʨ ʘʡʳʨʤʘʰʳʣʳסʩʪʽʥʛʽ ʙᴇʣʽʛʽʥʝ ʘʨʥʘʣװ

ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

 

4.3 ʅʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʪᴇʟʽʤʜʽʣʽʢ 

 ʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽץ

 

ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʘʪʨʠʮʘʥʳש ʞᴅʥʝ ʪʦʣʪʳʨסʳʰʪʳש 

 ʞᴅʥʝ ץʳ ʤʘʪʨʠʮʘʣʳסʨʣʽ ʩʠʧʘʪʪʘװʳʣʳ ʥʝʤʝʩʝ ᴅʨʪץʨʳʣʳʤʜʘʨʳʥ ᴇʟʛʝʨʪʫ ʘʨײץ

ʪʦʣʪʳʨסʳʰ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʢʝש ʘʫץʳʤʳʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [169] . 

ɾʘʩʘʥʜʳ ʢʦʤʧʦʟʠʪʪʝʨʜʽ ʞʘʩʘʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʽ, ʢᴇʧ 

ʞʘסʜʘʡʜʘ ʤʦʜʝʣʴʜʝʫʛʝ ʞʘץʩʳ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʙʽʟʛʝ ʘʣʜʳʥ ʘʣʘ ʘʥʳץʪʘʣסʘʥ 

 ʘʪʘʨץ ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [170]. ʉʦʥʳʤʝʥװʘ ʤסʘʩʠʝʪʪʝʨʽ ʙʘʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʘʣʫץ

ʘʣʜʳʥ ʘʣʘ ʘʣʳʥסʘʥ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʪʘʙʠסʠ ʙʠʦʢʦʤʧʦʟʠʪʪʝʨʜʝʥ ʪʘʙʠסʠ ʪʘʣʰʳץʪʳ-

ʢʝʫʝʢʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫ ʥʝʛʽʟʛʽ ʰʠʢʽʟʘʪʪʳץ שʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʢװʨʜʝʣʽ ʪʘʧʩʳʨʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [171,172]. 

ʄʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥʽש ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʦʣʞʘʫסʘ 

ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ʘʥʘʣʠʪʠʢʘʣʳץ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ᴅʜʽʩʪʝʨ [173], ʩʘʨʘʧʪʘʤʘʣʳץ ʙʘסʘʣʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ  ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ [174]. 

ɸʥʘʣʠʪʠʢʘʣʳץ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ ʥʝʛʽʟʽʥʜʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 
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 ץʥʝʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙʽʨʘװ ʘʩʠʝʪʪʝʨʽʥ ʙʦʣʞʘʫ ᴅʜʽʩʪʝʨʽ ᴅʤʙʝʙʘʧ ʞᴅʥʝץ

ʧʘʡʜʘʣʘʥʫʳ ʰʝʢʪʝʫʣʽ, ʩʝʙʝʙʽ ʦʣʘʨʜʳ ץʦʣʜʘʥʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨʜʳ 

ʝʩʝʧʢʝ ʘʣʤʘʡʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ ᴅʟʽʨʣʝʥʝʜʽ. 

ʄʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʙʦʣʞʘʫʜʳש ʩʘʨʘʧʪʘʤʘʣʳץ ᴅʜʽʩʪʝʨʽ ʥʝʛʽʟʛʽ 

ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ ʤʘʤʘʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʣ ᴅʜʽʩʪʝʨʜʽש 

ʥʝʛʽʟʛʽ ʢʝʤʰʽʣʽʢʪʝʨʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʩʘʧʘʣʳ ʙʘסʘʣʘʫ ʞᴅʥʝ 

ʙʘסʘʣʘʫʜʘסʳ ʩʫʙʲʝʢʪʠʚʪʽʣʽʢʪʽ ʪʦʣʳסʳʤʝʥ ʞʦʶʜʳש ʪװʙʝʛʝʡʣʽ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɯʩʞװʟʽʥʜʝʵʢʩʧʝʨʠʤʝʥʪʪʽʢʤᴅʣʽʤʝʪʪʝʨʥʝʛʽʟʽʥʜʝʙʦʣʞʘʫᴅʜʽʩʪʝʨʽʢʝשʽʥʝʥ 

 ʰʽʥװ ᴅʜʽʩʪʝʨʙʦʣʞʘʤʜʳʤʦʜʝʣʴʜʝʨʜʽʘʣʫץʦʣʜʘʥʳʣʜʳ.ʉʪʘʪʠʩʪʠʢʘʣʳץ

ʦʥʜʘסʳʤʘʪʝʤʘʪʠʢʘʣʳץʟʘשʜʳʣʳץʪʘʨʤʝʥʩʠʧʘʪʪʘʤʘʣʘʨʜʳשʤʘʪʝʤʘʪʠʢʘʣʳץʙʘʡʣʘʥ

ʳʩʪʘʨʳʥʘʥʳץʪʘʫװʰʽʥʦʙʲʝʢʪʪʫʨʘʣʳʩʘʥʜʳץʘץʧʘʨʘʪʪʳᴇשʜʝʫʜʽשᴅʨʪװʨʣʽᴅʜʽʩʪʝʨʽʥʙʽ

ʨʽʢʪʽʨʝʜʽ.ʉʦʥʳʤʝʥ,ʩʪʘʪʠʩʪʠʢʘʣʳץᴅʜʽʩʪʝʨʵʢʩʪʨʘʧʦʣʷʮʠʷʞᴅʥʝʠʥʪʝʨʧʦʣʷʮʠʷ 

ᴅʜʽʩʪʝʨʽʥʝ ʙᴇʣʽʥʝʜʽ; 

ʨʝʛʨʝʩʩʠʷʣʳץʞᴅʥʝʢʦʨʨʝʣʷʮʠʷʣʳץʪʘʣʜʘʫʘʧʧʘʨʘʪʳʥץʦʣʜʘʥʘʪʳʥᴅʜʽʩʪʝʨ;ʬʘʢʪʦʨʣ

ʳץʪʘʣʜʘʫʜʳ ץʦʣʜʘʥʘʪʳʥ ᴅʜʽʩʪʝʨ [175]. 

ʈʝʛʨʝʩʩʠʷʣʳץʪʘʣʜʘʫᴅʨʪװʨʣʽ  

ʰʘʤʘʣʘʨʘʨʘʩʳʥʜʘʙʘʡʣʘʥʳʩʦʨʥʘʪʘʜʳ.ʈʝʛʨʝʩʩʠʷʣʳץʪʘʣʜʘʫʢʦʨʨʝʣʷʮʠʷʤʝʥʪʳסʳʟ

ʙʘʡʣʘʥʳʩʪʳ.ʂʦʨʨʝʣʷʮʠʷʣʳץʪʘʣʜʘʫʜʳשʘʣסʳʰʘʨʪʪʘʨʳʥʦʨʳʥʜʘʫʢʝʟʽʥʜʝʨʝʛʨʝʩʩʠ

ʷʣʳץʪʘʣʜʘʫʜʳש ʘʣסʳʰʘʨʪʪʘʨʳ ʦʨʳʥʜʘʣʘʜʳ.ʉʦʥʳʤʝʥץʘʪʘʨ, 

ʨʝʛʨʝʩʩʠʷʣʳץʪʘʣʜʘʫʙʘʩʪʘʧץʳʘץʧʘʨʘʪץʘʘʟץʘʪʘשʪʘʣʘʧʪʘʨ 

 ʘʣʳʧʪʳʜʘʥᴇʟʛʝʰʝץ ʪʘʨʘʣʫʳ שʰʘʤʘʥʳץʨʛʽʟʫʢʝʟʜʝʡʩʦװʦʷʜʳ.ʄʳʩʘʣʳ,ʦʥʳʞץ

ʙʦʣסʘʥ ʞʘסʜʘʡʜʘʜʘʤװʤʢʽʥ ʝʢʝʥʽʥ ʘʥʳץʪʘʜʳץ. 

ɹʦʣʞʘʣʜʳʵʢʩʪʨʘʧʦʣʷʮʠʷʜʘʤʘʪʝʤʘʪʠʢʘʣʳץʵʢʩʪʨʘʧʦʣʷʮʠʷץʦʣʜʘʥʳʣʘʜʳ, 

ʦʥʜʘ ʞʫʳץʪʘʫʬʫʥʢʮʠʷʩʳʥʪʘשʜʘʫץʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨסʘʥ 

ʧʨʦʮʝʩʪʽשʬʠʟʠʢʘʣʳץʤᴅʥʽʤʝʥʪʘʙʠסʘʪʳʥʝʩʢʝʨʝʦʪʳʨʳʧʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ.ɹʦʣʞʘʣʜʳʵʢʩʪʨʘʧʦʣʷʮʠʷʞᴅʥʝʠʥʪʝʨʧʦʣʷʮʠʷᴅʜʽʩʪʝʨʽץʘʨʘʧʘʡʳʤʩʪʘʥʜ

ʘʨʪʪʳʬʫʥʢʮʠʷʣʘʨʜʳ,ᴅʨʪװʨʣʽʜᴅʨʝʞʝʣʽ ʢᴇʧʤװʰʝʣʝʨʜʽ, 

ʠʢʝʤʜʽײץʨʳʣʳʤʳʙʘʨʬʫʥʢʮʠʷʣʘʨʜʳʵʢʩʪʨʘʧʦʣʷʮʠʷʣʘʫʜʳ 

ʧʘʡʜʘʣʘʥʘʜʳ.ʕʢʩʪʨʘʧʦʣʷʮʠʷʬʫʥʢʮʠʷʩʳʥʳשʧʘʨʘʤʝʪʨʣʝʨʽʥʽשʤᴅʥʜʝʨʽʥʘʥʳץʪʘʫװ

ʰʽʥ ʝש ʢʽʰʽʢʚʘʜʨʘʪʪʘʨᴅʜʽʩʽץʦʣʜʘʥʳʣʘʜʳ. 

ɹʦʣʞʘʫʢʝʟʽʥʜʝʛʽʬʘʢʪʦʨʣʳץʪʘʣʜʘʫ ʤʘשʳʟʜʳ ʝʤʝʩ 

ʘʫʳʩʧʘʣʳʣʘʨʜʳץʘʨʘʩʪʳʨʫʜʘʥʘʣʳʧʪʘʩʪʘʫʞᴅʥʝʩʠʧʘʪʪʘʤʘʥʳשᴇʣʰʝʤʜʽʣʽʛʽʥʘʟʘʡʪʫ

ʤʘץʩʘʪʳʥʜʘʤʘʪʝʨʠʘʣʜʳײץשʨʳʣʳʤʳʥʩʪʘʪʠʩʪʠʢʘʣʳץʪʘʣʜʘʫʜʳ ץʘʤʪʠʜʳ.ʉʦסשʳ 

ʫʘץʳʪʪʘʙʦʣʞʘʫʜʳשʧʝʨʩʧʝʢʪʠʚʘʣʳᴅʜʽʩʪʝʨʽʥʽשʙʽʨʽ-

ᴅʨʪװʨʣʽʥʝʡʨʦʥʜʳץʞʝʣʽʣʝʨʜʽץʦʣʜʘʥʫסʘʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩ 

[176].ɹʦʣʞʘʫʥʝʤʝʩʝʙʦʣʞʘʫʤʽʥʜʝʪʪʝʨʽʥʝʛʽʟʽʥʝʥʰʳסʳʩʧʝʥʢʽʨʽʩʪʽשʨʝʛʨʝʩʩʠʷʣʳץʪ

ᴅʫʝʣʜʽʣʽʛʽʥ ײץʨʫ ʤʽʥʜʝʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʅʝʡʨʦʥʜʳץʞʝʣʽʣʝʨ ʞʦסʘʨʳ ʩʳʟʳץʪʳ 

ʝʤʝʩʨʝʛʨʝʩʩʠʷʣʳץʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽʪʠʽʤʜʽײץʨʘʘʣʘʜʳʞᴅʥʝʬʠʟʠʢʘʣʳץʩʳʥʘץʪʘʨʜʳש

ʩʘʥʳʥʘʡʪʘʨʣʳץʪʘʡʘʟʘʡʪʫסʘʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ.ʅʝʡʨʦʥʜʳץʞʝʣʽʣʝʨʘʨץʳʣʳʙʦʣʞʘʫʩʘʣʘʩʳʥʜʘסʳʞʝʪʽʩʪʽʢʪʝʨʛʝץʘʨʘʤʘʩʪʘʥ, 

ʪʘʙʠסʠʪʘʣʰʳץʪʳ-ʢʝʫʝʢʪʽʤʘʪʝʨʠʘʣʜʘʨװʰʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘʪʘʙʠסʠʙʳʣסʘʨʳ װʰʽʥ 

ʦʣʘʨʜʳץʦʣʜʘʥʫʤװʤʢʽʥʜʽʢʪʝʨʽᴅʣʽʪʦʣʳסʳʤʝʥʟʝʨʪʪʝʣʤʝʛʝʥ.ʊʘʙʠסʠʪʘʣʰʳץʪʳ-
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ʢʝʫʝʢʪʽʤʘʪʝʨʠʘʣʜʳשʙʽʨʪװʨʽ-

ʪʘʙʠסʠʙʳʣסʘʨʳ.ɹײʡʳʤʜʘʨʜʳᴇʥʜʽʨʫʞᴅʥʝʧʘʡʜʘʣʘʥʫʧʨʦʮʝʩʽʥʜʝ ʞװʢʪʝʤʝ 

ʤʝʥʜʝʬʦʨʤʘʮʠʷᴅʨʪװʨʣʽʙʘסʳʪʪʘ ʞװʨʝʜʽ,ʙײʣʤʘʪʝʨʠʘʣʜʳשʜʘ, 

ʞʘʣʧʳײץʨʳʣʳʤʳʥʳשʜʘʙײʟʳʣʫʳʥʘᴅʢʝʣʫʽʤװʤʢʽʥ[177]. 

ɹײʣ ʟʝʨʪʪʝʫʣʝʨʜʝ,  ʜʠʥʘʤʠʢʘʣʳץ ʝʩʝʧʪʝʫ ʙʘסʘʥʜʘʨʳʥ ʞʘʩʘʫ װʰʽʥ, ʷסʥʠ 

ʞʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ  çChainerè ʘʪʪʳ ʪʘʥʳʤʘʣʳ ʙʘסʜʘʨʣʘʤʘ 

 .ʦʣʜʘʥʳʣʜʳץ

ɾʘʩʘʥʜʳʥʝʡʨʦʥʜʳץʞʝʣʽʣʝʨʘʨץʳʣʳʪʘʙʠסʠʙʳʣסʘʨʳʣʘʨʜʳשʙʝʨʽʢʪʽʢץʘʩʠʝʪʪʝ

ʨʽʥʙʦʣʞʘʫװʰʽʥ:ʞʠᴃʘʟ, ʘʚʪʦʤʦʙʠʣʴ ʞᴅʥʝ ʘʷץ ʢʠʽʤ ʞʘʩʘʫ 

ᴇʥʜʽʨʽʩʽʥʜʝʢʝשʽʥʝʥץʦʣʜʘʥʳʣʘʪʳʥ ʙץײʘ ʪʝʨʽʩʽʤʝʥʭʨʦʤʤʝʥʠʣʝʥʛʝʥ ʞʘʨʪʳʣʘʡ 

ʙʳʣסʘʨʳ ʪʘשʜʘʣʜʳ. 

ɿʝʨʪʪʝʣʝʪʽʥ ʪʘʙʠסʠ ʪʘʣʰʳץʪʳ 4.15-ʩʫʨʝʪʪʝ- ʢʝʫʝʢʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

(ʙʳʣסʘʨʳ) ײץʨʳʣʳʤʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʤʘʪʝʨʠʘʣ ʳץʪʠʤʘʣʜʳ ʘʥʠʟʦʪʨʦʧʪʳ 

ʬʠʟʠʢʘ-ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ [178]. ɹײʣ ʞʘסʜʘʡʜʘ ץʘʩʠʝʪʪʝʨʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש  ʰʘʤʘʩʳ ʙʦʡʳʥʰʘ ʜʘ, ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʜʘ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. 

ɽʛʝʨ ʪʝʨʽ ץʘʩʠʝʪʪʝʨʽʥʽש ʦʨʪʦʪʨʦʧʪʳץ ʛʠʧʦʪʝʟʘʩʳʥ ץʘʙʳʣʜʘʡʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ 

ʤʘʪʝʨʠʘʣ ʞʘʟʳץʪʳסʳʥʜʘסʳ ʙʝʨʽʢʪʽʢʪʽ ʙʘסʘʣʘʫ װʰʽʥ ʝʢʽ ʥʝʛʽʟʛʽ ᴇʟʘʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʦʩʴʪʝʨ ʙʦʡʳʥʰʘ ʞᴅʥʝ ʦʣʘʨסʘ 45
0 
ʙײʨʳʰʧʝʥ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʙʽʣʫ ץʘʞʝʪ  

ʆʩʳʣʘʡʰʘ, ʤʘʪʝʨʠʘʣʜʳש ʙʝʨʽʢʪʽʛʽʥ ʬʠʟʠʢʘʣʳץ ʩʳʥʘʫ ʩʘʥʳ ʘʨʪʘʜʳ, ʙײʣ 

ᴇʣʰʝʫ ʧʨʦʮʝʩʽʥʽש ʢװʨʜʝʣʽʣʽʛʽ ʤʝʥ ʤʘʪʝʨʠʘʣʜʳ ʪײʪʳʥʫʜʳש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ɿʝʨʪʪʝʫʜʝ ʘʥʠʟʦʪʨʦʧʠʷʥʳש ʙʽʨ ʙʘסʳʪʳʥʜʘ ʘʣʳʥסʘʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʤᴅʥʜʝʨʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ʙʝʨʽʢʪʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʦʣʞʘʤʜʳ ʤᴅʥʜʝʨʽʥ ʝʢʽ ʙʘסʳʪʪʘ ʘʣʫ 

ʤʽʥʜʝʪʽ ץʦʡʳʣʜʳ. 
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ʍʨʦʤʜʘʧ ᴇשʜʝʣʛʝʥ ʪʘʥʘ ʪʝʨʽʩʽʥʝʥ  20 װʣʛʽ ʽʨʽʢʪʝʣʽʧ  ʘʣʳʥʜʳ, װʣʽʣʝʨʜʽש 

ʙʝʨʽʢʪʽʢ ʰʝʛʽ ʙʦʡʣʳץ (ʞʦʪʘ ʩʳʟʳץ ʙʦʡʳʤʝʥ) ʞᴅʥʝ ʢᴇʣʜʝʥʝש ʙʘסʳʪʪʘ ʞᴅʥʝ 45
0
 

ʙײʨʳʰʧʝʥ ʢʝʩʽʣʛʝʥ װʣʛʽʣʝʨʜʽש ʙʽʨ ʦʩʴʪʽ ʩʦʟʳʣʫ ʩʳʥʘץʪʘʨʳ ʢʝʟʽʥʜʝ ʘʥʳץʪʘʣʜʳ. 

ʉʳʥʘʤʘʣʘʨʜʳ װʟʽʣʫ ʩᴅʪʽʥʝ ʜʝʡʽʥ ʙʽʨ ʦʩʴʪʽ ʩʦʟʫ ʩʳʥʘסʳ  ʩʪʘʥʜʘʨʪʪʳ ᴅʜʽʩʢʝ 

ʩᴅʡʢʝʩ Tinius Olsen H25KS, ʟʝʨʪʪʝʫ ʤʘʰʠʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜ[̔179].ɿʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ʅʦʚʦʩʽʙʽʨ ץʘʣʘʩʳ, ʅ. ʂʦʩʳʛʠʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ, çɹʳʣסʘʨʳ 

ʙײʡʳʤʜʘʨʳʥ ʢʦʥʩʪʨʫʢʮʠʷʣʘʫʳ, ʪʝʭʥʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʙʫʳʧ-ʪװʶ ᴇʥʜʽʨʽʩʽè 

ʢʘʬʝʜʨʘʩʳʥʳש ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. (פʦʩʳʤʰʘ ɺ). 

 
 

ʉʫʨʝʪ 4.15- ʊʝʨʽʥʽײץ שʨʳʣʳʤʳ 

ʘ) ʞʘʟʳץʪʘסʳ ʪʝʨʽ װʣʛʽʩʽ 

ʙ)350 ʝʩʝ װʣʢʝʡʪʫ ʢʝʟʽʥʜʝ ʪʝʨʽ 

ʙʝʪʽʥʽש ʬʦʪʦʩʫʨʝʪʽ 

ʇʠʨʩʦʥ ʢʨʠʪʝʨʠʡʽʥʽש ʘʣʳʥסʘʥ ʤᴅʥʜʝʨʽʥʝ ʩᴅʡʢʝʩ (4.8 ʢʝʩʪʝ) ʪʘשʜʘʣסʘʥ 

  .ʘ ʙʦʣʘʜʳ [180]סʜʘʨʳ ʪʫʨʘʣʳ ʛʠʧʦʪʝʟʘʥʳ ʪʠʽʤʜʽ ʜʝʧ ʩʘʥʘʫשʣʝʩʪʽʨʫ ʟʘװ

 

ʂʝʩʪʝ 4.8  - ʇʠʨʩʦʥ ʢʨʠʪʝʨʠʡʽʥʽש ʰʘʤʘʣʘʨʳʥʳש ʤᴅʥʜʝʨʽ 

 
ʄʘʪʝʨʠʘʣ ɹʘסʳʪʳ 

ɽʩʝʧʪʝʫ ʤᴅʥʽ 
2c

 ʉʳʥʠ ʤᴅʥʽ 
2c

 

ʍʨʦʤʜʘʧ 

ᴇשʜʝʣʛʝʥ 

ʪʘʥʘʪʝʨʽʩʽ 

ɾʦʪʘʥʳש  ʙʦʡʳʤʝʥ 5,944 5,991 

ɾʦʪʘ ʩʳʟʳסʳʥʘ ʢᴇʣʜʝʥʝ5,991 1,836  ש 

ɾʦʪʘ ʩʳʟʳסʳʥʘ ץʘʨʘʡ 45
0
 1,570 5,991 

ʍʨʦʤʜʘʧ 

ʠʣʝʥʛʝʥ ʙײʟʘʫ 

ʪʝʨʽʩʽ 

ɾʦʪʘʥʳש  ʙʦʡʳʤʝʥ 5,801 5,991 

ɾʦʪʘ ʩʳʟʳסʳʥʘ ʢᴇʣʜʝʥʝ5,991 4,52  ש 

ɾʦʪʘ ʩʳʟʳסʳʥʘ ץʘʨʘʡ 45
0
 1,982 5,991 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽ ʞᴅʥʝ ץʘʣʳʧʪʳ ʟʘש ʙʦʡʳʥʰʘ ʢʝʟʜʝʡʩʦץ 

ʰʘʤʘʣʘʨʜʳש ʛʝʥʝʨʘʮʠʷʩʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤᴅʣʽʤʝʪʪʝʨ ʞʠʳʥʪʳסʳ ʘʣʳʥʜʳ, 

ʜʝʨʝʢʪʝʨʜʽש ʳץʪʠʤʘʣʜʳץ ʤʦʜʝʣʴʜʝʨʽ ײץʨʳʣʜʳ. 

ɿʝʨʪʝʫʣʝʨ װʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫʜʝʥ ʢʝʡʽʥ ʥײʩץʘʫʣʘʨʳʥʘ ʩᴅʡʢʝʩ 60-

 ʫ ʞʠʳʥʳʥʘ ʝʩʝʧʪʝʣʛʝʥ ʜʝʨʝʢʪʝʨץʣʛʽ ʘʣʳʥʜʳ, ʪʝʢ ʦװ ʘʪʳʥʘʩʳʥʜʘץ 20-20

ʝʥʛʽʟʽʣʜʽ. ʌʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʝʩʪʽʣʽʢ ʞᴅʥʝ 

ʙʘץʳʣʘʫ ʞʠʳʥʪʳסʳ ײץʨʳʣʜʳ. 

ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʞʝʣʽʥʽש ʞʘʩʳʨʳʥ [181-185] ץʘʙʘʪʳʥʜʘסʳ ʥʝʡʨʦʥʜʘʨ 

ʩʘʥʳ 20-סʘ ʪʝש ʙʦʣʘʪʳʥ ʙʽʨ ץʘʙʘʪʪʳ ʥʝʡʨʦʥʜʳץ ʢʝʨʽ ʪʘʨʘʪʫ ʞʝʣʽʩʽ ץʦʣʜʘʥʳʣʜʳ 

(ʩʫʨʝʪ 4.16,ʘ). ʉʦʥʜʘʡ-ʘץ, ʞʝʣʽʥʽש ʞʘʩʳʨʳʥ ץʘʙʘʪʪʘʨʳʥʜʘ ʥʝʡʨʦʥʜʘʨ ʩʘʥʳ ʙʘʨ 
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ʪᴇʨʪ ʢʽʨʽʩʽ ʞᴅʥʝ ʝʢʽ ʰʳסʳʩʳ ʙʘʨ ʝʢʽ ץʘʙʘʪʪʳ ʪʽʢʝʣʝʡ ʪʘʨʘʪʫ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʩʽ 

ʙʽʨ ץʘʙʘʪʪʘ 10-סʘ ʪʝש ʙʦʣʜʳ (ʩʫʨʝʪ 4.16,ʙ). 

 
 

ʉʫʨʝʪ 4.16ʅʝʡʨʦʥʜʳ ʞʝʣʽ 

ʘ-ʙ̔ ʨ ץʘʙʘʪʪʳ      ʙ-ʢᴇʧ ץʘʙʘʪʪʳ  

 

 

ɸʣʛʦʨʠʪʤ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʤᴅʥʜʝʨʽ: ʦץʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʢʦʵʬʬʠʮʠʝʥʪʽ ɖ 

= 0,1; ʦץʫ ʤʦʤʝʥʪʽʥʽש ʢʦʵʬʬʠʮʠʝʥʪʽ ɛ = 0.9; ʪʘʨʘʟʳʥʳ ʪװʟʝʪʫ ʦץʫ ʞʠʳʥʳʥʳש 

ᴅʨʙʽʨ ʤʳʩʘʣʳʥ ʢᴇʨʩʝʪʢʝʥʥʝʥ ʢʝʡʽʥ ʞʘʩʘʣʘʜʳ. 

ɾʦʪʘ ʩʳʟʳץץʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘסʳʪʪʘ ʙʝʪ ץʘʙʘʪʳʥʳװ שʟʽʣʫʽʥʝ ʰʝʢʪʽ 

ʢʝʨʥʝʫʜʽש ʞᴅʥʝ ʞʦʪʘ ʩʳʟʳץץʘ ʧʘʨʘʣʣʝʣʴ ʙʘסʳʪʪʘ ʪʝʨʽʥʽש ʙʝʪ ץʘʙʘʪʳʥʳש 

 ʟʽʣʫʽʥʝװ שʘʙʘʪʳʥʳץ ʡʝʥʝ ʦʪʳʨʳʧ, ʙʝʪװʤᴅʥʜʝʨʽʥʝ ʩ שʟʽʣʫʽʥʝ ʰʝʢʪʽ ʢʝʨʥʝʫʜʽװ

ʰʝʢʪʽ ʢʝʨʥʝʫʜʽש ʤᴅʥʜʝʨʽʥ ʙʦʣʞʘʫ װʰʽʥ ʙʽʨ ץʘʙʘʪʪʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ 

 .ʦʣʜʘʥʳʣʜʳ [186-190]ץ

4.16,ʘʞᴅʥʝ ʙ-ʩʫʨʝʪʪʝʨʜʝ ʪʘʥʘ ʪʝʨʽʩʽ ʤʝʥ ʙײʟʘʫ ʪʝʨʽʩʽʥʝʥ ʞʘʩʘʣסʘʥ ʪʘʙʠסʠ 

ʙʳʣסʘʨʳʥʳש ʞʘʣʧʳ ʜʝʨʝʢʪʝʨʽ װʰʽʥ ʦץʳʪʫ ʞᴅʥʝ ʪʝʩʪʽʣʽʢ ʞʠʳʥʜʘʨ ʞʝʣʽʩʽʥʽש 

ʰʳסʫ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʰʘʰʳʨʘץשʳ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʙʝʨʽʣʛʝʥ. ɼʠʘʛʨʘʤʤʘʣʘʨ 

ʙʦʡʳʥʰʘ ʥʝʡʨʦʞʝʣʽʥʽש ʝװ שʣʢʝʥ ץʘʪʝʣʽʛʽ ʙʝʪ ץʘʙʘʪʳʥʳװ שʟʽʣʫ ̔ (ʞʘʨʳץʰʘץ 

ʧʘʡʜʘ ʙʦʣʫʳ) ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 15% ײץʨʘʡʪʳʥʳ ʢᴇʨʽʥʝʜʽ. 

ɹʘץʳʣʘʫ ʞʠʳʥʳ ʙʦʡʳʥʰʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʝʩʝʧʪʽʢ ʤᴅʥʜʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʝװ שʣʢʝʥ ʘʣʰʘץʪʳץ ʙʝʪ ץʘʙʘʪʳʥʳװ שʟʽʣʫʽʥʜʝʛʽ ʰʝʢʪʽ ʢʝʨʥʝʫʣʝʨ 

 ʣʢʝʥ ʪʘʨʘʣʫʳװ שʘʪʝʣʽʢʪʝʨʜʽץ ʟʽʣʫʽʥʜʝʛʽװ שʘʙʘʪʳʥʳץ ʨʘʡʜʳ, ʙʝʪײץ ʰʽʥ 13,84%װ

ʦʩʳ ץʘʙʘʪʪʳײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥʽש ᴅʨʪװʨʣʽ ʪʝʨʽ ʪװʨʣʝʨʽʥʜʝʛʽ 

ʘʡʳʨʤʘʰʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʆץʳʪʫ, ʪʝʩʪʽʣʝʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ʝʩʝʧʪʝʫʣʝʨʽʥʝ 

 ʣʢʝʥװ ʜᴅʣʜʽʛʽʥʝ ʪʦʧʪʘʩʪʳʨʫ ʪᴅʨʪʽʙʽ שʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʝʩʝʧʪʝʫʣʝʨʜʽסʩʳʥʳʣײ

ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʜʝʨʝʢʪʝʨʜʽ ʪʦʧʪʘʩʪʳʨʫ rʟʝʨʪʪʝʣʝʪʽʥ ʪʝʨʽ 

ʪװʨʣʝʨʽʥ ʝʩʝʧʢʝ ʘʣʤʘʡ, ʢʝʟʜʝʡʩʦץ ʪװʨʜʝ ʞװʨʜʽ, ʙײʣ ʞʝʣʽʣʽʢ ʤʦʜʝʣʴʜʽש ʜᴅʣʜʽʛʽʥʽש 

ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 
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ɹײʟʘʫ  ʪʝʨʽʥʽש ʞʦʪʘ ʙʦʡʳʤʝʥ ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘסʳʪʪʘ 

ʩʦʟʳʣʫ װʰʽʥ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʨʜʳש ʰʝʢʪʽ ʢװʡʣʝʨʽʥʽש ʤᴅʥʜʝʨʽʥʝ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʦʪʘ ʙʦʡʳʤʝʥ 45
0
 ʙʘסʳʪʪʘ ʰʝʢʪʽ ʢʝʨʥʝʫʜʽש ʤᴅʥʽʥ ʙʦʣʞʘʫ ʝʢʽ 

 .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʳʣʳ ʞץʦʣʜʘʥʫ ʘʨץ ʞʝʣʽʥʽ ץʘʙʘʪʪʳ ʥʝʡʨʦʥʜʳץ

ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʳʪʫ ʞᴅʥʝ ʩʳʥʘץ ʞʠʳʥʜʘʨʳ ʞʝʣʽʩʽʥʽש ʰʳסʳʩ 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʣʘʨʳ (4.17 ʞᴅʥʝ 4.18 ʩʫʨʝʪ) ʘʣʳʥʜʳ. 

ɼʠʘʛʨʘʤʤʘʣʘʨ 45
0
 ʞᴅʥʝ ʞʦʪʘ ʙʦʡʳʤʝʥ  ʭʨʦʤʜʘʧ ʠʣʝʥʛʝʥ ʙײʟʘʫ ʪʝʨʽʥʽש ʰʝʢʪʽ 

ʢװʡʣʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʤʦʜʝʣʴʜʝʫʜʝʛʽ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽש ʝװ שʣʢʝʥ ץʘʪʝʣʽʛʽ 

ʰʝʢʪʽ ʜʝʬʦʨʤʘʮʠʷʣʘʨ װʰʽʥ 8,8% ʞᴅʥʝ ʰʝʢʪʽ ʢʝʨʥʝʫʣʝʨ װʰʽʥ 3,1% ײץʨʘʡʜʳ 

ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʙʦʣʞʘʤʜʳ ʞᴅʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽש ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ 

ʪʝʨʽʥʽש ʢװʡʣʝʨʽʥʽש ʤᴅʥʜʝʨʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʤʝʥ ʞʘץʩʳ װʡʣʝʩʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʘץʩʘץ ʪʦʪʳסʫ ʪʝʨʽʩʽʥʽש ʙʝʨʽʢʪʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʙʦʣʞʘʫ װʰʽʥ 

ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ײʩʳʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

 
 

ʉʫʨʝʪ - ʊʝʨʽʥʽש ʞʦʪʘ ʙʦʡʳʤʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘסʳʪʪʘ ʞʳʨʪʳʣʫʳʥʳש ʰʳסʳʩ 

ʤᴅʥʜʝʨʽʥʽש ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳ 
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ʉʫʨʝʪ  4.18- ʊʝʨʽʥʽש ʙʝʪ ʞʘסʳʥʜʘסʳ ʞʦʪʘ ʙʦʡʳʤʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘסʳʪʪʘ 

ʞʳʨʪʳʣסʘʥ ʢʝʟʜʝʛʽ ʰʳסʳʩ ʤᴅʥʜʝʨʽʥʽש ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳ 

 
ʉʫʨʝʪ 4.19- ɾʦʪʘ ʙʦʡʳʤʝʥ 45

0
 ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʭʨʦʤʜʘʧʙײʟʘʫ ʪʝʨʽʩʽʥʽש ʰʝʢʪʽ 

ʜʝʬʦʨʤʘʮʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ ʢʝʟʽʥʜʝʛʽ ʰʳסʳʩ ʤᴅʥʜʝʨʽʥʽש ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳ 
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ʉʫʨʝʪ 4.20- ɾʦʪʘ ʙʦʡʳʤʝʥ 45
0 
ʙײʟʘʫ ʪʝʨʽʩʽʥʽש ʰʝʢʪʽ ʢʝʨʥʝʫʣʝʨʽʥʽש ʰʳסʳʩ 

ʤᴅʥʜʝʨʽʥʽש ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳ 

 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʦʣʞʘʤʥʳש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʳʣסʘʨʳʥʳש 

ᴅʨ ʪװʨʽ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ʤʦʜʝʣʽʥ ʙᴇʣʝʢ ײץʨʫ ץʘʞʝʪ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʙʦʣʞʘʫʜʳ ץʦʣʜʘʥʫ ʪʝʨʽ ᴇʥʜʽʨʝʪʽʥ ʜʝ, 

ʦʣʘʨʜʳ ʙײʡʳʤ ᴇʥʜʽʨʫʜʝ ʜʝ ʧʘʡʜʘʣʘʥʘʪʳʥ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʪʘʙʠסʠ 

ʙʳʣסʘʨʳʣʘʨʜʳ ʩʳʥʘʫסʘ ʞᴅʥʝ ʞײʤʩʘʫסʘ ʢʝʪʝʪʽʥ ʫʘץʳʪ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

  

ʊᴇʨʪʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ 

 

1.ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ  ʪװʨʣʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ 

 ʨʛʽʟʽʣʜʽ. ʉʘʫʘʣʥʘʤʘ ʊʘʨʘʟװʰʽʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ʘʨʘʩʳʥʜʘ ʩʘʫʘʣʥʘʤʘ ʞװ

 .ʘʪʳʩʪʳץ ʳ  ʞʘʩʪʘʨסʳʥʜʘסʞʘʩ ʘʨʘʣʳ 15-18 שʪʘʨʳʥʳץʫ ʦʨʪʘʣʳץʦ שʘʣʘʩʳʥʳץ

ʉʘʨʘʧʰʳʣʘʨ ʘʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ʬʠʟʠʢʘʣʳץ-ʤʝʭʘʥʠʢʘʣʳץ, ʛʠʛʠʝʥʘʣʳץ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʪʘשʜʘʧ, ʙʘסʘʣʘʜʳ. 

ʈʝʩʧʦʥʜʝʥʪʪʝʨʜʽש ʧʽʢʽʨʽʥʰʝ, ʘʷץ ʢʠʽʤʥʽש ʝש ʢᴇʧ ʩײʨʘʥʳʩץʘ ʠʝ ʪװʨʽ ï 

ʢʨʦʩʩʦʚʢʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʜʳ, 100 ʙʘʣʣʤʝʥ ʙʘסʘʣʘʥʜʳ. ʉʘʨʘʧʰʳʣʘʨ ʞװʨʛʽʟʛʝʥ 

ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʨʘʥʞʠʨʣʝʫ, ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʫ ʨᴅʩʽʤʜʝʨʽ ʨʘʥʞʠʨʣʝʫ ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤ ʪװʨʽʥ ʪʘשʜʘʫ ʜʠʘʛʨʘʤʤʘʩʳ 

ʞʘʩʘʣʜʳ. 
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2.ɸʷץ ʢʠʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽʥʜʝ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ ʜʘʡʳʥʜʘʣʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʩʘʧʘʩʳ ʢᴇʧ ʞʘסʜʘʡʜʘ ʤʝʭʘʥʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ, ʝש ʙʘʩʪʳʩʳ 

ʦʣʘʨʜʳש ʙʝʨʽʢʪʽʛʽ ʤʝʥ ʜʝʬʦʨʤʘʮʠʷʣʘʥʫʳʥʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ. ʉʳʥʘװ ץʣʛʽʣʝʨʽ 

ʨʝʪʽʥʜʝ 5 ʤʘʪʝʨʠʘʣ ʧʘʢʝʪʪʝʨʽʥʽש ʥײʩץʘʩʳ ᴅʟʽʨʣʝʥʜʽ. פʘʨʘʩʪʳʨʳʣסʘʥ  ʘʷץ ʢʠʽʤ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ᴅʨ ʩʳʥʘװ ץʣʛʽʣʝʨ 

ʪʦʙʳʥʜʘסʳ װʰ װʣʛʽʥʽש ʦʨʪʘʰʘ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʤᴅʥʽ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʣʛʝʥ 5-ʰʽ 

ʥײʩץʘʜʘסʳ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳ ʂɹ5 װʣʛʽʣʝʨʽʥʽש ʤᴅʥʜʝʨʽ ʊɹ1 ʙʘץʳʣʘʫ 

 ʳ 1,96%סʘʣ ʩʳʡʳʤʜʳʣʳסʘʣʜʘʥʫʳ 1,81 %,  ʳʣסʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝʥ: ʳʣ שʣʛʽʩʽʥʽװ

ʞʦסʘʨʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʂɹ5ʢʦʤʧʦʟʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʳʥʳש ʪʘʙʠסʠ 

ʙʳʣסʘʨʳʥʳײץ שʨʳʣʳʤʳʥʘ ʰʘʤʘʤʝʥ ץײʩʘʩ ʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʦʤʧʦʟʠʮʠʷʣʳץ 

ʩʳʥʘװ ץʣʛʽʣʝʨʽʥʽש ʙʫ ᴇʪʢʽʟʛʽʰʪʽʛʽ ʪʘʙʠסʠ ʙʳʣסʘʨʳ ʊɹ1, ʊɹ2 װʣʛʽʣʝʨʜʽש 

ʤᴅʥʜʝʨʽʥʝʥ ʘʫʳʪץʫʳ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʊʘʙʠסʠ ʞᴅʥʝ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʩʳʥʘץ 

 ץʘʣ ʩʠʥʪʝʪʠʢʘʣʳ ,ץʤᴅʥʜʝʨʽ ʰʘʤʘʤʝʥ ʙʽʨ-ʙʽʨʽʥʝ ʞʫʳ ץʘʣʜʳʣʳסʳʣ שʣʛʽʣʝʨʽʥʽװ

ʙʳʣסʘʨʳ װʣʛʽʣʝʨʜʽש ʤᴅʥʜʝʨʽʥʜʝ ʘʫʳʪץʫʰʳʣʳץ ʙʽʨʰʘʤʘ ʝʢʝʥʽ ʘʥʳץʪʳʣʜʳ. 

ʊײʪʳʥʫʰʳʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ʪʘʣʜʘʫ ʢʦʤʧʦʟʠʮʠʷʣʳץ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳʜʘʥ ʞʘʩʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽ, ᴅʜʝʪʪʝ, ץʘʩʠʝʪʪʝʨʽ ʞʘסʳʥʘʥ 

ʪʘʙʠסʠ ʙʳʣסʘʨʳʜʘʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʘʷץ ʢʠʽʤʥʽװ שʩʪʽʥʛʽ 

ʙᴇʣʽʛʽʥʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʪʝʨʽʥʝʥ ʝʜᴅʫʽʨ ץײʩʘʩ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

3. ɸʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥ ʥʝʡʨʦʥʜʳץ ʙʽʨ ʞᴅʥʝ ʢᴇʧ 

 שʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʦʣʞʘʤʥʳװʩʘʪʳʥʜʘ ʞץʦʣʜʘʥʫ ʤʘץ ʘʙʘʪʪʳ ʞʝʣʽʣʝʨʜʽץ

ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʳʣסʘʨʳʥʳש ᴅʨ ʪװʨʽ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ʤʦʜʝʣʽʥ ʙᴇʣʝʢ 

 ʢᴇʤʝʛʽʤʝʥ ʙʦʣʞʘʫʜʳ שʞʝʣʽʥʽ ץʘʞʝʪ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʨʫײץ

 ʘ ʢʝʪʝʪʽʥסʤʩʘʫײʘ ʞᴅʥʝ ʞסʘʨʳʣʘʨʜʳ ʩʳʥʘʫסʠ ʙʳʣסʦʣʜʘʥʫ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʪʘʙʠץ

ʫʘץʳʪ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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 ʆʈʓʊʓʅɼʓפ

 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ 

ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʦשʪʘʡʣʳ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʜʘʡʳʥʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʢʝʣʝʩʽʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʪʫʳʥʜʘʜʳ: 

ʙʽʨʽʥʰʽʜʝʥ, ʭʘʣʳץʪʳש ᴅʣ-ʘʫץʘʪʳ ʤʝʥ ʜʘʤʫʳ ʥʝʛʽʟʽʥʝʥ ᴅʨ ʘʜʘʤʥʳש 

ʜʝʥʩʘʫʣʳסʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ; ʝʢʽʥʰʽʜʝʥ, ʝʣʽʤʽʟʜʝ ʞʘʩʪʘʨʜʳש ʘʨʘʩʳʥʜʘ ᴅʨ ʪװʨʣʽ 

ʪʘʙʘʥ ʘʫʳʪץʫʣʘʨʳʥʘ ʰʘʣʜʳץץʘʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʩʘʥʳʥʳש ʘʨʪʫʳ ʙʘʡץʘʣʘʜʳ; 

 -ʙʽʨʽ שʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥʽ שʫʣʘʨʳʥʳץʘʫʳʪ ץʧʘʪʦʣʦʛʠʷʣʳ שʰʽʥʰʽʜʝʥ: ʪʘʙʘʥʥʳװ

ʳסשʘʡʩʳʟ ʘʷץ ʢʠʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ʪᴇʨʪʽʥʰʽʜʝʥ: ʞʘʩᴇʩʧʨʽʤʜʝʨʜʽש ʪʘʙʘʥʳʥʳש 

ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽʥ ʘʣʫ ʪʘʙʘʥʥʳש ʧʽʰʽʥ-ᴇʣʰʝʤʜʝʨʽʥʽש ʘʷץ ʢʠʽʤʥʽש 

ʧʽʰʽʥʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʣʘʡʰʘ ᴇʥʜʽʨʽʣʝʪʽʥ ʘʷץ 

ʢʠʽʤʥʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘʜʳ; ʙʝʩʽʥʰʽʜʝʥ: ʘʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʦשʪʘʡʣʳ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʜʘʡʳʥʜʘʫ ʘʷץ ʢʠʽʤʥʽש ʛʠʛʠʝʥʘʣʳץ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ʘʣʪʳʥʰʳʜʘʥ: ʤʘʪʝʨʠʘʣʜʘʨ ʪʘשʜʘʫʜʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 .ʪʘʡʣʘʥʜʳʨʘʜʳשʧʨʦʮʝʩʩʪʝʨʜʽ ʦ ץʦʣʜʘʥʫ ʪʝʭʥʦʣʦʛʠʷʣʳץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳʥʘ ץʘʨʘʡ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ 

ʞײʤʳʩʪʳ ʦʨʳʥʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʢʝʣʝʩʽ ʪײʞʳʨʳʤʜʘʨ ʞʘʩʘʣʳʥʜʳ. 

1. ᴄʜʝʙʠ ʰʦʣʫ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ʧʘʪʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨʳʥ 
ʪʘʣʜʘʫסʘ, ʘʫʨʫʜʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥ ʘʥʳץʪʘʫסʘ, ʳסשʘʡʣʳ ʘʷץ ʢʠʽʤ ʤʝʥ ʘʷץ 

ʢʠʽʤʜʝʨʜʽש ᴇʣʰʝʤʜʽ ʪʦʣʳץʪʳץ ʘʩʩʦʨʪʠʤʝʥʪʽʥ ײץʨʘʩʪʳʨʳʧ, ʦשʪʘʡʣʳ 

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽʥ ʜʘʡʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʝʜʠʮʠʥʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞʘשʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʘʙʘʥ 

ᴇʣʰʝʤʜʝʨʽʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʟʝʨʪʪʝʫ ײץʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʪʘʣʜʘʧ, 

ʘʨʪʳץʰʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫסʘ, ʟʝʨʪʪʝʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʪʘשʪʘʫסʘ 

ʤװʤʢʽʥʜʽ ʙʝʨʜʽ.  

2. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש  ʪʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥ ʟʝʨʪʪʝʫʜʽש ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ 
ᴅʜʽʩʪʝʨʽ ʘʥʳץʪʘʣʳʧ, ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ ᴇʣʰʝʤʽʥ 

ʟʝʨʪʪʝʫ ʩʪʘʥʜʘʨʪʪʳ ʘʷץ ᴇʣʰʝʫ ᴅʜʽʩʽ ʤʝʥ 3D ʩʢʘʥʝʨ ʘʨץʳʣʳ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʧʝʥ 

ʞװʨʛʽʟʽʣʜʽ. ʊʘʙʘʥʜʘʨʜʳ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ 

ʟʝʨʪʪʝʣʽʧ, ʘʥʳץʪʘʣʜʳ. 

3. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥʜʘʨʳʥʳש ᴇʣʰʝʤʜʝʨʽʥʝ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ ʥᴅʪʠʞʝʩʽʥʜʝ 15 ʧʝʥ 21 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש 

ʢʝʣʝʩʽ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽ ʘʥʳץʪʘʣʜʳ: ʪʘʙʘʥ ײʟʳʥʜʳסʳ, ʰʦסʳʨʜʳש 

ʝʥʽ,  ʰʦסʳʨʜʳש ʘʡʥʘʣʳʤʳ, ʩʦʥʜʘʡ-ʘץ ᴇʢʰʝʥʽש ʝʥʽ. ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש 

ʚʘʨʠʘʮʠʷʣʳץ ץʘʪʘʨʳ ײץʨʳʣʳʧ  9 ʢʣʘʩץʘ ʙᴇʣʽʥʜʽ.  ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʽ PROJECT ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ᴇשʜʝʣʜʽ. 

ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʝש ʪᴇʤʝʥ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʰʝʢʘʨʘʩʳ  229,5 ï 236,4 ʤʤ, 

ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 233ʤʤ,  ʘʣ ʝש ʞʦסʘʨסʳ ʪʘʙʘʥ ײʟʳʥʜʳסʳʥʳש ʰʝʢʘʨʘʩʳ 285,5-

292,4 ʤʤ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 289ʤʤ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʊʘʙʘʥ ײʟʳʥʜʳסʳʥʳש 

ʞʘʣʧʳ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʰʝʢʘʨʘʩʳ 264,5 ï 271,4ʤʤ, ʦʨʪʘʰʘ ʤᴅʥʽ 268 ʤʤ 

ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ PROJECT ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ 
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ʤʘʪʝʤʘʪʠʢʘʣʳץ ʢװʪʫ, ʨʝʞʠʤʽ, ʤʝʜʠʘʥʘ, ʜʠʩʧʝʨʩʠʷ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʪʳ ʘʫʳʪץʫʣʘʨ 

ʩʠʷץʪʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʝʩʝʧʪʝʣʽʥʜʽ.  ʆʥʜʘ ʪʘʙʘʥʥʳש ʦʨʪʘʰʘ 

 ,ʪʽʣʽʤ 262,77װʢ ץʨʘʡʜʳ (nå116), ʤʘʪʝʤʘʪʠʢʘʣʳײץ ʳ (ʤʦʜʘ) 268 ʤʤסʟʳʥʜʳײ

ʤʝʜʠʘʥʘ 264, ʜʠʩʧʝʨʩʠʷ 171 ײץʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʪʘʙʘʥ 

ᴇʣʰʝʤʜʝʨʽʥʽש ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ ץʦʩʳʤʰʘ ʟʘʤʘʥʘʫʠ 3D ʩʢʘʥʝʨ ᴅʜʽʩʽʤʝʥ 

ʟʝʨʪʪʝʣʽʥʽʧ, ʥʘץʪʳʣʘʥʜʳ. 

4.ʊʘʙʘʥ ᴇʣʰʝʤʜʝʨʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ, ʢʦʨʨʝʣʠʷʮʠʷʣʳץ-ʨʝʛʨʝʩʩʠʷʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʙʘʨʳʩʳʥʜʘ ʞʘʩ ʪʦʧʪʘʨʜʳש ʪʘʙʘʥʳʥʳש ʥʝʛʽʟʛʽ ᴇʣʰʝʤʜʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ װʰʽʥ ʢʦʨʨʝʣʷʮʠʷʣʳץ 

 ʳʟʳʣʜʳ. ʆʥʜʘ ʢʝʣʝʩʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʦʡʳʥʰʘ ʢʦʨʨʝʣʷʮʠʷסʨײʪʘʨʳ  ʪץʠʩʳץ

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʘʥʳץʪʘʣʜʳ: ʊײ-ʐʩʝ, ʊײ -ʐʽʝ, ʊײ -ᴆʝ. ʂʦʨʨʝʣʷʮʠʷʥʳש ʞʦסʘʨʳ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʨʝʛʨʝʩʩʠʷ ʪʝשʜʝʫʣʝʨʽʥ ʝʩʝʧʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʘʷץ 

ʢʠʽʤ ץʘʣʳʧʪʘʨʳʥ, ʘʷץ ʢʠʽʤʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʘʷץ ʢʠʽʤʥʽש ʜʠʟʘʡʥʳʥ 

ʞʦʙʘʣʘʫ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ᴇʣʰʝʤʜʝʨʜʽ ʙʝʣʛʽʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

5. ɸ̫  ʘʩʠʝʪʪʝʨʽ ʟʝʨʪʪʝʣʽʥʜʽ ʞᴅʥʝץ שʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳסʢʠʽʤʜʝʨʛʝ ʘʨʥʘʣ ץ

ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ ʜʘʡʳʥʜʘʣʜʳ.ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽ װʰʽʥ ʙʝʪʽ ʪʝʛʽʩ 

ʪʘʙʠסʠ ʭʨʦʤʜʘʧ ʠʣʝʥʛʝʥ ʙײʟʘʫ ʪʝʨʽʩʽ (ʄʝʤʉʊ 3717-84), ᴅʨ ʪװʨʣʽ ʪװʩʪʽ 

ʩʠʥʪʝʪʠʢʘʣʳץ, ʞʘʩʘʥʜʳ ʞᴅʥʝ ʪʘʙʠסʠ ʙʳʣסʘʨʳʣʘʨ ʟʝʨʪʪʝʣʜʽ. ɸʷץ ʢʠʽʤʥʽװ שʩʪʽשʛʽ 

ʙᴇʣʰʝʢʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ  ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝʥ ʢʝʡʽʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʽʥʽש ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʢʝʪʽ 

ʞʘʩʘʣʜʳ. ʂʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳʥʳײץ שʨʳʣʳʤʳ ʬʠʙʨʠʘʣʜʳ ʪʘʣʰʳץʪʘʨʜʘʥ 

 ʳʥ ʙʦʣʘʪʳʥʳץʘʩʠʝʪʪʝʨʽʥʝ ʞʘץ שʘʨʳʥʳסʠ ʙʳʣסʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠײץ

ʘʥʳץʪʘʣʜʳ. ʂʦʤʧʦʟʠʮʠʷʣʳץ ʙʳʣסʘʨʳʥʳש ʛʠʛʠʝʥʘʣʳץ ץʘʩʠʝʪʪʝʨʽ ʩʠʥʪʝʪʠʢʘʣʳץ 

ʙʳʣסʘʨʳʥʳש ʧʦʣʠʤʝʨ ʞʘʙʳʥʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʘʫʘ ᴇʪʢʽʟʛʽʰʪʽʢ, 

ʛʠʛʨʦʩʢʦʧʠʷʣʳץ, ʳʣסʘʣ ʙʝʨʫ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʢʝʰʝʥʜʽ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʘʷץ ʢʠʽʤ ʤʘʪʝʨʠʘʣʜʘʨ 

ʧʘʢʝʪʽʥʝ ʞʘʣʧʳ 5 ʩʳʥʘʤʘ װʣʛʽʣʝʨ 5 ʞװʡʝʩʽ ʟʝʨʪʪʝʣʽʧ, ʘʷץ ʢʠʽʤʥʽש ʩʳʨʪץʳ, ʽʰʢʽ 

ʞᴅʥʝ ʘʨʘʣʳװ ץʩʪʽשʛʽ ʙᴇʣʰʝʢʪʝʨʽʥʝ ʤʘʪʝʨʠʘʣʜʘʨ ʪʘשʜʘʣʳʧ ʢʦʥʬʝʢʮʠʷʣʳץ ʢʘʨʪʘ 

ʞʘʩʘʣʜʳ.  

6. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽש ʘʷץ ʢʠʽʤʛʝ ץʘʣʘʫʳʥ ʘʥʳץʪʘʫסʘ ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʽʣʜʽ. 

ʉʘʫʘʣʥʘʤʘ ʊʘʨʘʟ ץʘʣʘʩʳʥʳש ʦץʫ ʦʨʪʘʣʳץʪʘʨʳʥʳ15-18 ש ʞʘʩʪʘסʳ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ 

ʘʨʘʩʳʥʜʘ ᴇʪʢʽʟʽʣʜʽ. ʉʘʨʘʧʰʳʣʘʨ ʘʷץ ʢʠʽʤʥʽש ʪײʪʳʥʫʰʳʣʳץ ʷסʥʠ ʬʠʟʠʢʘ-

ʤʝʭʘʥʠʢʘʣʳץ, ʛʠʛʠʝʥʘʣʳץ, ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ 

 ʘ ʠʝץʨʘʥʳʩײʢᴇʧ ʩ שʧʽʢʽʨʽʥʰʝ,  ʝ שʘʣʘʜʳ. ʉʳʥʘʫʰʳʣʘʨʜʳסʜʘʧ, ʙʘשʘʩʠʝʪʪʝʨʽʥ ʪʘץ

ʘʷץ ʢʠʽʤ ʪװʨʽ - ʢʨʦʩʩʦʚʢʘʣʘʨ, 100 ʙʘʣʣʤʝʥ ʙʘסʘʣʘʥʜʳ. ʉʘʨʘʧʰʳʣʘʨ  ʞװʨʛʽʟʽʣʛʝʥ 

ʩʳʥʘץʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ʦʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʨʘʥʞʠʨʣʝʫ, ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʫ װʨʜʽʩʪʝʨʽ Exʩel ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ ʞװʨʛʽʟʽʣʜʽ. 

ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʷץ ʢʠʽʤʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ  ʪʘשʜʘʫ  

ʜʠʘʛʨʘʤʤʘʩʳ ʪײʨסʳʟʳʣʜʳ. 

 7.ɾʘʩᴇʩʧʽʨʽʤʜʝʨ װʰʽʥ ʘʷץ ʢʠʽʤʥʽש ʵʩʪʝʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʙʘסʘʣʘʫ 

ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʩʘʨʘʧʪʘʤʘʜʘ ʘʷץ ʢʠʽʤ ʪʘשʜʘʫʜʘ ʘʷץ ʢʠʽʤ ʪװʩʽ, װʡʣʝʩʽʤʜʽʣʽʛʽ 

ʤʝʥ ʙʽʨʝʛʝʡʣʽʛʽ ʞᴅʥʝ ʘʷץ ʢʠʽʤʥʽש ʤʘʪʝʨʠʘʣʳʥʳש ʬʘʢʪʫʨʘʩʳ ʤʘשʳʟʜʳ ץʘʩʠʝʪʪʝʨ 

ʙʦʣʳʧ ʰʳץʪʳ. ʆʩʳ ʢʨʠʪʝʨʠʡʣʝʨʜʽש ʩʘʥʜʳץ ʤᴅʥʽ ʪʠʽʩʽʥʰʝ ʙʦʣʜʳ: ʍ
2
 = 209; 
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ʇʠʨʩʦʥ ᴇʣʰʝʤʽʥʽש ʪʝʦʨʠʷʣʳץ ʤᴅʥʽ ʭʊ-ʜʘʥ ʘʟ. ᴆʣʰʝʤʜʝʨ ʤʝʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ 

ʙʦʡʳʥʰʘ ʪʝʢʩʝʨʫ ʦש ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. 

8. ɸʷץ ʢʠʽʤʛʝ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʫʜʝ ʥʝʡʨʦʥʜʳץ 

ʞװʡʝ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ ʪʘʙʠסʠ 

ʙʳʣסʘʨʳʣʘʨʜʳש ʙʝʨʽʢʪʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʙʦʣʞʘʫ, ʭʨʦʤʤʝʥ ʠʣʝʥʛʝʥʪʘʥʘ ʞᴅʥʝ 

ʙײʟʘʫʪʝʨʽʣʝʨʽ ʪʘשʜʘʣʳʧ, ʟʝʨʪʪʝʣʜʽ. ɹײʟʘʫ ʪʝʨʽʩʽʥʝʥ װʣʛʽʣʝʨʽ ʽʨʽʢʪʝʣʽʧ  ʘʣʳʥʜʳ, 

ʪʝʨʽ ʪʽʥʽʥʽש ʙʝʨʽʢʪʽʢ ʰʝʛʽ ʞʝʣʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʙʦʣʞʘʫʜʳ ץʦʣʜʘʥʫ ʪʝʨʽ ᴇʥʜʽʨʝʪʽʥ 

ʜʝ, ʦʣʘʨʜʳ ʙײʡʳʤ ᴇʥʜʽʨʫʜʝ ʙʦʡʣʳץ (ʞʦʪʘ ʩʳʟʳץ ʙʦʡʳʤʝʥ) ʞᴅʥʝ ʢᴇʣʜʝʥʝש 

ʙʘסʳʪʪʘ ʞᴅʥʝ 45
0
 ʙײʨʳʰʧʝʥ ʢʝʩʽʣʛʝʥ װʣʛʽʣʝʨʜʽש ʙʽʨ ʦʩʴʪʽ ʩʦʟʳʣʫ ʩʳʥʘץʪʘʨʳ 

ʢʝʟʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʉʳʥʘʤʘʣʘʨʜʳ װʟʽʣʫ ʩᴅʪʽʥʝ ʜʝʡʽʥ ʙʽʨ ʦʩʴʪʽ ʩʦʟʫ ʩʳʥʘסʳ 

ʩʪʘʥʜʘʨʪʪʳ ᴅʜʽʩʢʝ ʩᴅʡʢʝʩ Tinius Olsen H25KS, ʟʝʨʪʪʝʫ ʤʘʰʠʥʘʩʳ ʞװʨʛʽʟʽʣʜʽ, 

ʥᴅʪʠʞʝʣʝʨ ʪʽʨʢʝʣʽʧ, ʞʘʟʳʣʜʳ. ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʦʣʞʘʤʥʳש ʜᴅʣʜʽʛʽʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ʙʳʣסʘʨʳʥʳש ᴅʨ ʪװʨʽ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ʤʦʜʝʣʽʥ ʙᴇʣʝʢ ײץʨʫ 

 ʜʝ ʧʘʡʜʘʣʘʥʘʪʳʥ ץʘʞʝʪ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʪʽʣʜʽ. ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʪʘʙʠסʠ ʙʳʣסʘʨʳʣʘʨʜʳ ʩʳʥʘʫסʘ ʞᴅʥʝ ʞײʤʩʘʫסʘ ʢʝʪʝʪʽʥ ʫʘץʳʪ 

ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 
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