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ɾʘʨʠʷʣʘʫסʘ ײʩʳʥʳʣʘʜʳ 

ʍʠʤʠʷ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʬʘʢʫʣʴʪʝʪʽʥʽס שʳʣʳʤʠ ʢʝשʝʩʽ ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ  פʘʟױʋ 

 

 

 

ʈ ʝ ʮ ʝ ʥ ʟ ʝ ʥ ʪ ʪ ʝ ʨ 

ʍʠʤʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ ɼʞʠʝʤʙʘʝʚ ɹ.ɾ. 

ɹʠʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ ʐʘʣʘʭʤʝʪʦʚʘ ʊ.ʄ. 

 

 

 

ɾʫʩʫʧʦʚʘ ɸ.ʀ., ʃʠʪʚʠʥʝʥʢʦ ʖ.ɸ., ɾʫʩʫʧʦʚʘ ɻ.ɽ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ᴇשʜʝʫ ᴅʜʽʩʪʝʤʝʩʽ: ʆץʫ ײץʨʘʣʳ - ɸʣʤʘʪʳ: ʂʘʟʘץ ʫʥʠʚʝʨʩʠʪʝʪʽ, 

2018. - 150 ʙ. 

 

 

 

çɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʘʡʪʘ ᴇשʜʝʫ ᴅʜʽʩʪʝʤʝʩʽè ʦץʫʣʳסʳʥʜʘ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ 

ᴇשʜʝʫ ʤᴅʩʝʣʝʣʝʨʽ ɽʫʨʦʧʘʣʳץ ʬʘʨʤʘʢʦʧʝʷʤʝʥ װʡʣʝʩʪʽʨʽʣʛʝʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʄʝʤʣʝʢʝʪʪʽʢ 

ʬʘʨʤʘʢʦʧʝʷʩʳʥʳש ʥʦʨʤʘʪʠʚʪʽʢ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʦʥʳש ʰʳʥʘʡʳʣʳסʳ ʤʝʥ ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʝʣʛʽʣʝʡ ʦʪʳʨʳʧ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʌʘʨʤʘʢʦʧʝʷ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘʥ ʟʘʪʪʘʨ 

ʤʝʥ ʪײʥʙʘʣʘʨʜʳ ʦץʰʘʫʣʘʫʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʭʝʤʘʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש 

ʘʥʳץʪʘʤʘʩʳ ʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʫʽʤʝʥ ʩʪʘʥʜʘʨʪʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʟʝʨʪʭʘʥʘʣʳץ ʜʘʤʫʳ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

ᴇʥʜʽʨʽʩʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʭʝʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʤʝʜʠʮʠʥʘʜʘ ץʦʣʜʘʥʫ ʤʘץʩʘʪʳʥʜʘ ʟʝʨʪʪʝʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ײʩʳʥʳʣʘʜʳ 

ɹʠʙʣʠʦʛʨʘʬʠʷ ʘʪʳ 26. ʉʫʨʝʪ 57. ʂʝʩʪʝ 16 
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ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ  פʘʟױʋ 2018 

 

 



3 

 

ɸʅʓפʊɸʄɸʃɸʈ 

ʆץʫ ײץʨʘʣʳ ʢʝʣʝʩʽ ʪʝʨʤʠʥʜʝʨʜʽ ʪʠʽʩʪʽ ʘʥʳץʪʘʤʘʣʘʨʤʝʥ ʧʘʡʜʘʣʘʥʘʜʳ: 

1. ɸʤʠʥץʳʰץʳʣʜʘʨʳ, ʚʠʪʘʤʠʥʜʝʨ, ʢʘʨʙʦʥ ץʳʰץʳʣʜʘʨʳ, ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ, ʜʠ-

ʦʣʠʛʦʤʝʨʣʝʨ, ʧʦʣʠʤʝʨʣʽ ʧʨʦʘʥʪʠʮʠʘʥʠʥʜʝʨ, ʩʪʝʨʦʣʜʘʨ, ʬʝʥʦʣʜʳץ ץʳʰץʳʣʜʘʨ, 

ʬʣʘʚʦʥʦʠʜʪʝʨ, ʢᴇʤʽʨʩʫʣʘʨ - ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש  ʪʝʨʘʧʝʚʪʽʢ ײץʥʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ. 

2. ɹʠʦʩʢʨʠʥʠʥʛ - In vitro ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ װʰʽʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ ʪʝʩʪʽʣʝʫ. 

3. ᴆʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʽ ʨʘʩʪʘʫ - ᴇʥʜʽʨʽʩʪʽש ʙʝʣʛʽʣʝʥʛʝʥ ʥʦʨʤʘʪʠʚʪʝʨʛʝ ʞᴅʥʝ / ʥʝʤʝʩʝ 

ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʩʝʥʽʤʜʽʣʽʢ ʜᴅʨʝʞʝʩʽ ʙʘʨ 

ʜʘʡʳʥ ᴇʥʽʤʜʽ ʰʳסʘʨʫ ʧʨʦʮʝʩʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʜʽʛʽʥ ʨʘʩʪʘʫ װʰʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʽ 

ʙʘסʘʣʘʫ. 

4. ʂᴇʤʝʢʰʽ ʤʘʪʝʨʠʘʣʜʘʨ ʥʝʤʝʩʝ ץʦʩʘʣץʳ ʟʘʪʪʘʨ - ʜʘʡʳʥ ᴇʥʽʤʥʽש ᴇʥʜʽʨʽʩʽʥʜʝ 

 ʘʥ ʟʘʪʪʘʨ ʤʝʥסʘ ʘʨʥʘʣʤʘסʜᴅʨʽʣʽʢ ʟʘʪ ʨʝʪʽʥʜʝ ʙᴇʣʝʢ ʧʘʡʜʘʣʘʥʫ ץʦʣʜʘʥʳʣʘʪʳʥ, ʙʽʨʘץ

ʤʘʪʝʨʠʘʣʜʘʨ. 

5. ɼʘʡʳʥ ᴇʥʽʤ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʙʘʨʣʳץ ʩʘʪʳʣʘʨʳʥʘʥ ᴇʪʢʝʥ ᴇʥʽʤʜʝʨ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʦʨʘʫ ʞᴅʥʝ ʪʘשʙʘʣʘʫʜʳ ץʦʩʘ. 

6. ʂʝʨʤʝʢ ɻʤʝʣʠʥ - ʂʝʨʤʝʢ ᴇʩʽʤʜʽʛʽ ʪץײʳʤʜʘʩʪʘʨʳʥʳש ʙʽʨʽ. 

 ץʳʣ, ʬʝʨʤʝʥʪʘʪʠʚʪʽ, ʪʠʦʣ, ʩʽʣʪʽʣʽ ʛʠʜʨʦʣʠʟ, ʩʽʣʪʽʣʽ ʘʞʳʨʘʪʫ - ʭʠʤʠʷʣʳץʳʰפ .7

ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ. 

8. ᴆʥʜʽʨʽʩʪʽש ʪʝʭʥʦʣʦʛʠʷʣʳװ ץʨʜʽʩʽʥ ʙʘץʳʣʘʫ - ץʘʞʝʪʪʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʪװʟʝʪʫ ʞᴅʥʝ ʜʘʡʳʥ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩʪʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʙʘʩץʘʨʫʜʳש ʙʘץʳʣʘʫ ʪװʨʣʝʨʽʥʽש 

ʞʠʳʥʪʳסʳ (ʢʝʟʝשʜʽʢ ʙʘץʳʣʘʫ, ʵʢʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ, ʞʘʙʜʳץʪʘʨʜʳש ʪʘʟʘʣʳסʳʥ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ʪ.ʙ.). 

9. ɼᴅʨʽʣʽʢ ʥʳʩʘʥʳ - ʜʘʡʳʥ ᴇʥʽʤʥʽש ʥʳʩʘʥʳ. 

 ʢʦʥʚʝʨʩʠʷ) שʢʝʟ ʢʝʣʛʝʥ ʪʫʳʥʜʳʣʘʨʳʥʳ שʧʝʩʪʠʮʠʜʪʝʨ - ʧʝʩʪʠʮʠʜʪʝʨʜʽ ץʘʣʜʳפ .10

ᴇʥʽʤʜʝʨʽ, ʨʝʘʢʮʠʷʣʘʨ, ʤʝʪʘʙʦʣʠʪʪʝʨ, ץʦʩʧʘʣʘʨ) ʞᴅʥʝ ץʘʣסʘʥ ץʘʣʜʳץʪʘʨʳʥʘʥ ʪײʨʘʪʳʥ 

ʟʘʪʪʘʨ. 

 ʣʛʽʜʝʛʽװ ʣʛʽʣʝʨʽ - ʘʨʘʣʘʩװ ʪʘʫץʧʝʩʪʠʮʠʜʪʝʨ ʤʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ ʘʥʳ ץʘʣʜʳפ .11

ʰʠʨʝʢ ᴅʜʽʩʧʝʥ ʪʘשʜʘʣסʘʥ װʣʛʽʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ʩʘʥʳ. 

12. ɿʘʪ - ʦʨʛʘʥʠʢʘʣʳץ ʝʨʽʪʢʽʰʪʝʨ ʵʢʩʪʨʘʢʮʠʷʩ rʢʝʟʽʥʜʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘʥ ʩײʡʳץ, 

 שʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ץʘʨʳʣʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳסʨʽʥʜʝ ʰʳװʳʥʜʳʣʘʨ ʪסʩʳ ץʘסʨײץ ʥʝʤʝʩʝ שʘʣʳץ

ʢʝʰʝʥʽ. 

13. ᴆʥʜiʨiʩʪiש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʭʝʤʘʩʳ - ʜᴅʨiʣiʢ ᴇʥiʤʥiש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩiʥiש 

ʩʘʪʳʣʘʨʳʥʳש ʜᴅʡʝʢʪiʣiʛiʥ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʢᴇʨʩʝʪʝʪiʥ ʩʭʝʤʘ. 

14. ʋʂ, ʀפ, ʤʘʩʩ-, 
1
ʅ ʗʄʈ, 

13
ʉ ʗʄʈ - ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳץײ שʩʘʩʪʳסʳʥ ʘʥʳץʪʘʫ, 

ʷסʥʠ, ʦʣʘʨʜʳײץ שʨʳʣʳʤʳʥ ʦʨʥʘʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩʧʝʢʪʨʘʣʴʜʳ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ. 

15. ʌʠʪʦʧʨʝʧʘʨʘʪʪʘʨ - ᴇʩʽʤʜʽʢʪʝʨʜʽש ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʳ. 
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ʉʠʤʚʦʣʜʘʨ ʤʝʥ ץʳʩץʘʨʪʫʣʘʨ 

ɸʅפ ï ʘʥʘʣʠʪʠʢʘʣʳץ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪ 

ɹɹɿ- ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ 

ɹʉʉ- ʥ-ʙʫʪʠʣ ʩʧʠʨʪʽ-ʩʽʨʢʝ ץʳʰץʳʣʳ-ʩʫʳ 

 ʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳסʘץ -ʍפ

ʋʊʅפ- ʋʘץʳʪʰʘ ʪʘʣʜʘʤʘʣʳץ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪ 

 ʤʝʤʣʝʢʝʪʪʽʢ ʬʘʨʤʘʢʦʧʝʷʩʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ -ʈ ʄʌפ

ɻʍ - ʛʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷʩʳ 

ɻʉʍ- ʛʘʟ-ʩײʡʳץ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ɼʄʉʆ ï ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 

ɽʌ- ɽʫʨʦʧʘʣʳץ ʬʘʨʤʘʢʦʧʝʷ 

ʀפ ʩʧʝʢʪʨ- ʠʥʬʨʘץʳʟʳʣ ʩʧʝʢʪʨʽ 

ʉʉᴄʊ-ʩʧʠʥ-ʩʧʠʥʜʽʢ ᴅʨʝʢʝʪʪʝʩʫ ʪײʨʘץʪʳʩʳ 

ɼʇ- ʜᴅʨʽʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨ 

ɼᴆʐ- ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ 

ɼɿ-ʜᴅʨʽʣʽʢ ʟʘʪ 

 שʪʘʫ ʤʠʥʠʩʪʨʣʽʛʽʥʽץʩʘ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɼʝʥʩʘʫʣʳץʘʟʘפ-ʆױʈ ɼʉʄ ʄʊʉפ

ɼᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ, ʤʝʜʠʮʠʥʘʣʳץ ʤʘץʩʘʪʪʘסʳ ʙײʡʳʤʜʘʨʜʳ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ ʪʝʭʥʠʢʘʥʳ 

ʩʘʨʘʧʪʘʫ ײʣʪʪʳץ ʦʨʪʘʣʳסʳ 

ʃɸʊ-ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʫʳ 

ʊʇ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʩ 

ɾפʍ-ʞץײʘ ץʘʙʘʪʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʋʂ ʩʧʝʢʪʨʽ-ʫʣʴʪʨʘʢװʣʛʽʥ ʩʧʝʢʪʨʽ 

ʍʄʉ-ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

ʗʄʈ 
1
ʅ-ʇʨʦʪʦʥʜʳ ʤʘʛʥʠʪʪʽʢ ʨʝʟʦʥʘʥʩ ʩʧʝʢʪʨʽ 

ʗʄʈ 
13
ʉ-ʷʜʨʦʣʘʨʜʘסʳ 

13
ʉ ʷʜʨʦʣʳץ ʤʘʛʥʠʪʪʽʢ ʨʝʟʦʥʘʥʩ ʩʧʝʢʪʨʽ  

[Ŭ]D - װʣʝʩ ʘʡʥʘʣʫ ʰʘʤʘʩʳ 

CCl4-ʤʝʪʘʥ ʪʝʪʨʘʭʣʦʨʠʜʽ (ʪᴇʨʪ ʭʣʦʨʣʳ ʢᴇʤʽʨʪʝʢ) 

GMP-ʪʠʽʩʪʽ ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʽʨʠʙʝ 

GLP - ʪʠʽʩʪʽ ʟʝʨʪʭʘʥʘʣʳץ ʧʨʘʢʪʠʢʘ 

ʅʄɺʉ-ʤʘʛʥʠʪʪʽʢ ʨʝʟʦʥʘʥʩʪʳפ שʦʩ ʩʧʝʢʪʨʽ 

H2O2-ʩʫʪʝʛʽ ʧʝʨʦʢʩʠʜʽ 

MS-ʩʧʝʢʪʨ-ʤʘʩʩ-ʩʧʝʢʪʨ 

Rf ï ʭʨʦʤʘʪʦʛʨʘʬʠʷ ᴅʜʽʩʽ ʢʝʟʽʥʜʝ ʙʽʨ-ʙʽʨʽʥʝ ץʘʪʳʩʪʳ ʟʘʪʪʘʨʜʳש ʞʳʣʞʫ 

ʞʳʣʜʘʤʜʳסʳʥʳש ʢʦʵʬʬʠʮʠʝʥʪʽ 
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ʂʽʨʽʩʧʝ 

 

ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ᴅʨʙʽʨ ʤʝʤʣʝʢʝʪʪʽש 

ʩʪʨʘʪʝʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʦʥʜʘ ᴇʥʜʽʨʽʣʝʪʽʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳש 

ʜʝשʛʝʡʽ 20% - ʜʘʥ ʪᴇʤʝʥ ʙʦʣʤʘʫʳ ʪʠʽʩ, ʷסʥʠ ʝʣʜʽש ʤʝʥʰʽʢʪʽ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ᴇʥʝʨʢᴅʩʽʙʽʥ 

  .ʘʨʘʣʘʜʳץ ʥʝʛʽʟʛʽ ᴇʣʰʝʤʽ ʨʝʪʽʥʜʝ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ ץʣʪʪʳײ שʳʨʪʫ ʦʥʳסשʘʡʪʘ ʞʘץ

 ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʤʽʥʜʝ 7000-ʥʘʥ ʘʩʪʘʤ ʜᴅʨʽʣʽʢ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʧʨʝʧʘʨʘʪʪʘʨ ʪʽʨʢʝʣʛʝʥ. ʆʪʘʥʜʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳװ שʣʝʩʽ 10% - ʜʳ ײץʨʘʡʜʳ; ʪʠʽʩʽʥʰʝ, 

 ʨʜʝʣʽװʳʪʪʘ ᴇʪʝ ʢץʘʟʽʨʛʽ ʫʘץ ᴇʥʝʨʢᴅʩʽʙʽ ץʬʘʨʤʘʮʝʚʪʠʢʘʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʘסʜʘʡʜʘ ʪײʨ, ᴇʡʪʢʝʥʽ פʘʟʘץʩʪʘʥʥʳש ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʥʘʨʳסʳʥʜʘ ץʘʪʳʩʳʧ ʦʪʳʨסʘʥ 

ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ90% ש - ʳ ʞʘץʳʥ ʞᴅʥʝ ʘʣʳʩ ʰʝʪʝʣʜʝʨʜʝʥ ʢʝʣʽʧ ʪװʩʝʜʽ. ʌʘʨʤʘʮʝʚʪʠʢʘ 

ᴇʥʝʨʢᴅʩʽʙʽʥ ײץʨʫ, ʞײʤʳʩ ʽʩʪʝʧ ʪײʨסʘʥ ᴇʥʜʽʨʽʩʪʝʨʜʽש ʨʝʥʪʘʙʝʣʴʜʽʣʽʛʽ ʤʝʥ ʙᴅʩʝʢʝʛʝ 

 ʘסʣʝʩʽʥ 2014 ʞʳʣװ שʜᴅʨʽʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʦʪʘʥʜʳ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʩʦʥʜʘʡ-ʘץ

 14.04.2010 שʢʽʤʝʪʽʥʽת ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʘ ʜʝʡʽʥ ʞʝʜʝʣ ʘʨʪʪʳʨʫס - ʘʨʘʡ 40-50%ץ

ʞʳʣסʳ      ˉ 302 פʘʫʣʳʩʳʥʜʘ ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳʥʳש ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝʛʽ 

ʙʘʩʳʤʜʳץʪʘʨʳ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʝʥʜʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʥʚʝʩʪʠʮʠʷʣʘʨ ʞᴅʥʝ ʜʘʤʫ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽ2014-2018 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʳʥʜʘ (פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ʀʥʚʝʩʪʠʮʠʷʣʘʨ ʞᴅʥʝ ʜʘʤʫ ʤʠʥʠʩʪʨʽʥʽ2014 ש ʞʳʣסʳ "9" ʞʝʣʪʦץʩʘʥʜʘסʳ ˉ 

256 ʙײʡʨʳסʳʥʘ ץʦʩʳʤʰʘ) ʦʩʳ ʤʽʥʜʝʪʪʝʨʜʽץ שʘʟʽʨʛʽ ʫʘץʳʪʪʘ ᴇʟʝʢʪʽʣʽʛʽ ʨʘʩʪʘʣʜʳ. ɯʰʢʽ 

ʥʘʨʳץʪʳ ʦʪʘʥʜʳץ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 2018 ʞʳʣסʘ ץʘʨʘʡ 55% - סʘ ʞʝʪʫʽ ʪʠʽʩ. 

 ʬʘʨʤʘʮʝʚʪʠʢʘ ᴇʥʝʨʢᴅʩʽʙʽ ʥʝʛʽʟʽʥʝʥ ʠʤʧʦʨʪʪʘʣʘʪʳʥ ʩʫʙʩʪʘʥʮʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ שʩʪʘʥʥʳץʘʟʘפ

ʜʞʝʥʝʨʠʢʪʝʨʤʝʥ (ᴇʟʜʝʨʽʥʽש ʧʘʪʝʥʪʪʽʢ ץʦʨסʘʥʳʩʳʥ ʞʦסʘʣʪץʘʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨ) ʞᴅʥʝ ʊʄɼ 

ʝʣʜʝʨʽʥʽש ʽʰʢʽ ʥʘʨʳסʳ ʤʝʥ ʥʘʨʳסʳʥʘ ʙʘסʜʘʨʣʘʥסʘʥ ʜᴅʩʪװʨʣʽ ץʳʤʙʘʪ ʝʤʝʩ ʜᴅʨʽʣʽʢ 

ʧʨʝʧʘʨʘʪʪʘʨʤʝʥ ײʩʳʥʳʣסʘʥ. ʀʥʥʦʚʘʮʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽש ʰʳסʘʨʳʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

 ʳʥʜʘ ʜʞʝʥʝʨʠʢ ʧʨʝʧʘʨʘʪʪʘʨʳ ʙʘʩʳʤ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʌʘʨʤʘʮʝʚʪʠʢʘ ʩʘʣʘʩʳסʩʪʘʥ ʥʘʨʳץʘʟʘפ

ʠʤʧʦʨʪʪʳש ʞʦסʘʨסʳ ʜʝשʛʝʡʽʥʜʝ, ʘʣ פʘʟʘץʩʪʘʥʥʳש ʬʘʨʤʘʮʝʚʪʠʢʘ ᴇʥʝʨʢᴅʩʽʙʽʥʽש ᴇʥʜʽʨʽʩʪʽʢ 

ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʝשʛʝʡʽ ᴇʥʜʽʨʽʩʪʽץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩʘʡ 

ʢʝʣʤʝʡʜʽ. ʌʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʥʘʨʳץʪʳש ʜʘʤʫʳʥ ʪʝʞʝʡʪʽʥ ʤʘשʳʟʜʳ ʧʨʦʙʣʝʤʘʣʘʨʜʳש ʙʽʨʽ 

ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʤʝʥ ʙʽʣʽʢʪʽ ʢʘʜʨʣʘʨʜʳש ʪʘʧʰʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʢᴅʩʽʙʠ ʤʘʤʘʥʜʘʨסʘ ʜʝʛʝʥ ʞʦסʘʨʳ ץʘʞʝʪʪʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʙʽʨץʘʪʘʨ 

ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʢᴅʩʽʧʦʨʳʥʜʘʨʳʥʜʘ GMP ʩʝʨʪʠʬʠʢʘʪʳʥʳש ʞʦץʪʳסʳ, סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨʜʽש, ʞʘשʘ ᴅʟʽʨʣʝʤʝʣʝʨ ʤʝʥ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʜʘʤʳʤʘסʘʥʜʳסʳ ʪʫʨʘʣʳ ʘʪʘʧ ᴇʪʫ 

 שʩʘʣʘʥʳ ץʳ ʪʘʙʳʩ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳסʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʩʘʣʘʩʳʥʜʘס ,ʘʪʘʨץ ʘʞʝʪ. ʉʦʥʳʤʝʥץ

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʌʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳ 

ʪʝʭʥʠʢʘʣʳץ ʞʘסשʳʨʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʞʠʥʘץʪʘʣסʘʥ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ, 

ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʥʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʠʥʚʝʩʪʠʮʠʷʣʳץ ʩʘʷʩʘʪʪʳש 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʝʨʝʞʝʣʝʨʽʥ ᴅʟʽʨʣʝʫʛʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʫ ץʘʞʝʪ. ʉʘʨʘʧʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ 

ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ ʙʽʨ ʠʥʥʦʚʘʮʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʳ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʽʣʛʝʨʽʣʝʪʫʛʝ ʘʨʥʘʣסʘʥ 

ʰʳסʳʥʜʘʨ 1 ʤʣʨʜ. ɸפʐ ʜʦʣʣʘʨʳʥ ײץʨʘʡʜʳ. פʘʟʘץʩʪʘʥʜʘ ʦʩʳ ʰʳסʳʥʜʘʨ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʰʘʤʘʤʝʥ 1000 ʝʩʝ ʪᴇʤʝʥ. ʆʪʘʥʜʳץ ʬʘʨʤᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʙʘʨʣʳסʳ ʙʽʨʝʛʝʡ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

ʞʘʩʘʫ װʰʽʥ ײʟʘץ ʞᴅʥʝ ץʳʤʙʘʪ ʙʦʣʘʪʳʥ ʞʦʙʘʣʘʨסʘ װʣʢʝʥ ץʘʨʘʞʘʪ ʞײʤʩʘʡ ʘʣʤʘʡʜʳ. 
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ʆʩʳʣʘʡʰʘ, ʝʣʜʽש ʜᴅʨʽʣʽʢ ʩʘʷʩʘʪʳ ʪʫʨʘʣʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘ: ʦʪʘʥʜʳץ ʰʠʢʽʟʘʪ 

ʨʝʩʫʨʩʪʘʨʳʥ ʥʝײסʨʣʳʤ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ, ץʘʫʽʧʩʽʟ ʞᴅʥʝ 

  .ʦʣʞʝʪʽʤʜʽ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ ʝʥʛʽʟʫʜʽ ʢᴇʟʜʝʡʜʽץ

ɸʪʘʣסʘʥ ʞʘᴃʘʥʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʧʨʦʙʣʝʤʘʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ, ʝש ʘʣʜʳʤʝʥ, 

ᴅʣʝʤʥʽש ʙʘʨʣʳץ ʞʝʪʝʢʰʽ ʝʣʜʝʨʽʥʜʝ ʞʘʩʘʣסʘʥʜʘʡ, ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʧʘʡʜʘʣʘʥʫ 

 ʞʘʣʧʳ ʢᴇʣʝʤʽʥʝʥ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ שʘʨʘʪʳʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳסʳʪʪʘ ʦʣʘʨ ʰʳץʘʟʽʨʛʽ ʫʘפ .ʘʞʝʪץ

ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳװ שʣʝʩʽ 50% - ʜʘʥ ʘʩʪʘʤʜʳ ײץʨʘʡʜʳ. ᴆʩʽʤʜʽʢʪʝʨ ʢᴇʧʪʝʛʝʥ 

 ʩʘʪʪʘ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʌʘʨʤʘʮʠʷʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥץʤʘ ץʘʩʳʨʣʘʨ ʙʦʡʳ ʤʝʜʠʮʠʥʘʣʳס

ʞʦסʘʨʳ ʩʘʧʘʣʳ ʩʠʥʪʝʪʠʢʘʣʳץ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ᴇʥʜʽʨʽʩʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳש ʧʨʦʛʨʝʩʩʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʙװʢʽʣ ᴅʣʝʤʜʝ 

ᴇʩʽʤʜʽʢ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʪʘʥʳʤʘʣʜʳסʳ ʪʝʢ ײץʣʜʳʨʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ײʜʘʡʳ 

ᴇʩʫʜʝ. ɸסʟʘʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʽʤʝʥ ץײʩʘʩʪʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʤʜʽʢ ʜᴅʨʽʣʽʢ 

ʟʘʪʪʘʨʜʳװ שʡʣʝʩʽʤʜʽʣʽʛʽ ʘסʟʘʥʳ ץʦʨסʘʫ ʨʝʩʫʨʩʪʘʨʳʥ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ʠʥʜʫʢʮʠʷʣʘʫסʘ ʞᴅʥʝ 

ʞײʤʳʣʜʳʨʫסʘ ץʘʙʽʣʝʪʪʽ, ʙײʣ ʽʩ ʞװʟʽʥʜʝ "ʘʫʨʫʜ  r ʝʤʝʩ, ʘסʟʘʥʳ ʝʤʜʝʫ" ʧʨʠʥʮʠʧʽʥ ʽʩʢʝ 

ʘʩʳʨʘʜʳ. ʍʠʤʠʷʣʳץ ʩʠʥʪʝʟʜʽש ʤװʤʢʽʥʜʽʢʪʝʨʽ ᴅʣʽ ʜʝ ʪʘʫʩʳʣסʘʥ ʞʦץ, ʙʽʨʘץ ʤʝʜʠʮʠʥʘʣʳץ 

ʪᴅʞʽʨʠʙʝ ʜᴅʨʽʣʝʨʜʽש ʦʩʳ ʪװʨʽʥʽש ʧʘʡʜʘʣʳ ץʘʩʠʝʪʪʝʨʤ̔ʝʥ ץʘʪʘʨ, ʞʘסʳʤʩʳʟ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ 

ʜʘ ʘʡץʳʥʜʘʜʳ. ʆʣʘʨ ʪʽʨʽ ʘסʟʘʜʘסʳ ʙᴇʪʝʥ ץʦʩʳʣʳʩʪʘʨ ʢʘʪʝʛʦʨʠʷʩʳʥʜʘסʳ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽ 

ʙʽʨʽʢʪʽʨʫʽʥʝʥ ʰʳסʘʪʳʥ ʙʠʦʞװʡʝʥʽש ʤʽʥʩʽʟʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ, ʪʦʢʩʠʢʘʥʪʪʳʣʳץ-

ʢʩʝʥʦʙʠʦʪʠʢʪʝʨʜʽש ʘʡץʳʥ ʝʤʝʩ ʙʝʣʛʽʩʽ. ɹʽʨʘץ ʙʘʩʪʳ ץʘʫʽʧ-ʙײʣ ʙᴇʪʝʥ ץʦʩʳʣʳʩʪʘʨ ʘסʟʘʥʳש 

ʞʝʢʝ ץʦʨסʘʥʳʩ ʞװʡʝʣʝʨʽʥ ʘʫʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʩʦסשʳʣʘʨʜʳ ʪʝʞʝʡʜʽ, ʩʦʣ ʘʨץʳʣʳ ʦʥʳש ʽʰʢʽ 

ᴅʣʝʫʝʪʽ ʤʝʥ ʘʚʪʦʥʦʤʜʳ ᴇʤʽʨ ʩװʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʣʘʨʜʳש ʪʽʥʜʝʨʛʝ 

(ʦʨʛʘʥסʘ) ץʘʪʳʩʪʳ ʩʝʣʝʢʪʠʚʪʽʣʽʢ ï ʥʳʩʘʥʳ ʬʠʟʠʦʣʦʛʠʷʣʳװ ץʡʣʝʩʽʤʜʽ ʘʛʝʥʪʪʽש ʜᴅʨʽʣʽʢ 

ᴅʩʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʙʦʣʤʘʡʪʳʥʜʳץʪʘʥ, ᴇʩʽʤʜʽʢ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨ ʩʠʷץʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ᴆʩʽʤʜʽʢ ʜᴅʨ̔ʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʘʨʪʳץʰʳʣʳסʳ: ʦʣʘʨʜʳש ʪʝʨʘʧʝʚʪʽʢ ᴅʩʝʨʽʥʽש 

ʞײʤʩʘץʪʳסʳ ʤʝʥ ʢʝʰʝʥʜʽʣʽʛʽ, ʘʟ ʪʦʢʩʠʢʘʥʪʪʳʣʳסʳ, ʧʨʘʢʪʠʢʘʜʘ ʢʝʨʽ ᴅʩʝʨʣʝʨʜʽש ʞʦץʪʳס,r 

ʢʫʤʫʣʷʪʠʚʪʽ ᴅʩʝʨʛʝ, ʘʣʣʝʨʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳש ʩʠʨʝʢ ʠʥʜʫʮʠʨʣʝʥʫʽ. ɹײʣ, ᴅʩʽʨʝʩʝ, ײʟʘץ 

ʝʤʜʝʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʘʫʨʫʣʘʨ ʞʘסʜʘʡʳʥʜʘ ʤʘשʳʟʜʳ. ʂʝʡʙʽʨ ײʟʘץ ʝʤʜʝʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ 

ʘʫʨʫʣʘʨʜʘ ʪʝʢ ᴇʩʽʤʜʽʢ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜ  rץʦʣʜʘʥʫ ץʘʞʝʪ ʙʦʣʫʳ ʤװʤʢʽʥ.  

 ʨʣʳʤ ʧʝʨʩʧʝʢʪʠʚʘʣʳײסʥʝ שʰʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽװ ʘʥ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫסʦʡʳʣפ

ʪװʨʣʝʨʽʥʝʥ ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʨʝʩʫʨʩʪʳץ 

 שʥʝʛʽʟʽʥʜʝ ʬʠʪʦʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʣʫʜʳ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ, ʜʘʡʳʥʜʘʫ ʰʘʨʪʪʘʨʳʥ, ʦʣʘʨʜʳץ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʽʥʽש ʢװʨʜʝʣʽʣʽʢ ʜᴅʨʝʞʝʩʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʤʝʜʠʮʠʥʘסʘ 

ʝʥʛʽʟʫʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʦʨʳʥʜʳʣʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʽʨʽʢʪʝʫʜʽ ʞװʟʝʛʝ 

ʘʩʳʨʫ ץʘʞʝʪ.  

ɽʫʨʦʧʘʣʳץ ʌʘʨʤʘʢʦʧʝʷʤʝʥ װʡʣʝʩʪʽʨʽʣʛʝʥ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʄʝʤʣʝʢʝʪʪʽʢ ʌʘʨʤʘʢʦʧʝʷʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʙʝʣʛʽʣʽ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨ, ʩʦʥʜʘʡ-ʘץ 

ʘʢʘʜʝʤʠʷʣʳץ ʞᴅʥʝ ʭʘʣʳץ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ, ʙʦʪʘʥʠʢʘʣʳץ 

ʪʫʳʩʪʳץ ʧʨʠʥʮʠʧʽʥ, "ײʤʳʪʳʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ" ʟʝʨʪʪʝʫʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʞʘשʘ 

ᴇʩʽʤʜʽʢʪʝʨʜʽ ʽʟʜʝʫ ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʙʘʡʳ ᴇʩʝʪʽʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞʘʫʘʧʪʳ ʙʦʣʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʞʠʥʘʣʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨסʘ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. ʄʳʩʘʣʳ, ʪʘʤʳʨʜʳ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ װʩʪʽ ʙᴇʣʽʢʪʝʨʽ ᴇʩʝ ʙʘʩʪʘסʘʥסʘ ʜʝʡʽʥ, ʷסʥʠ ʢװʟʜʝ ʥʝʤʝʩʝ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ 
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ʜʘʡʳʥʜʘʫ ץʘʞʝʪ. ɹײʜʘʥ ʙʘʩץʘ, ʰʠʢʽʟʘʪʪʳ ʩʘץʪʘʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳ ʞʦסʘʣʪʫʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʦʥʳ ʞʠʥʘʫʜʳש, ʢʝʧʪʽʨʫʜʽש ʞᴅʥʝ ʩʘץʪʘʫʜʳײ שʪʳʤʜʳ ᴅʜʽʩʪʝʨʽʥ ʢᴇʟʜʝʫ ץʘʞʝʪ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʬʘʨʤʘʢʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ 

ʤʝʜʠʮʠʥʘʜʘ ץʦʣʜʘʥʫ ʤʘץʩʘʪʳʥʜʘ ʟʝʨʪʪʝʫ װʰʽʥ, ʝש ʘʣʜʳʤʝʥ, ʦʣʘʨʜʳש ʪװʧʥײʩץʘʣʳסʳʥ 

(ʤʘʢʨʦʩʢʦʧʠʷ ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷ ᴅʜʽʩʪʝʨʽʤʝʥ), ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʝʣʛʽʣʝʡʜʽ, ʦʣʘʨʜʘ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʰʳ ʞᴅʥʝ ʢʝʰʝʥʜʽ ʪװʟʫʰʽ ʨʝʘʛʝʥʪʪʝʨʤʝʥ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʠʪʨʣʝʫ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ (פʍ, 

ɾפʍ, ɻʍ, ʉʍ, ɺʕɾʍ) ʞᴅʥʝ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (
1
ʅ ʗʄʈ-, 

13
ʉ ʗʄʈ- , ʋʂ-ʩʧʝʢʪʨʣʝʨ) ᴅʜʽʩʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ʞװʨʛʽʟʝʜʽ. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ᴅʩʝʨ ʝʪʫʰʽ 

ʟʘʪʪʘʨʳʥʘ ʞʘʪʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʘסʟʘʜʘסʳ ʤʝʪʘʙʦʣʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ 

ᴅʩʝʨ ʝʪʫʛʝ ʞᴅʥʝ ʦʥʳש ʞʘʡ-ʢװʡʽ ʤʝʥ ʬʫʥʢʮʠʷʣʘʨʳʥ ᴇʟʛʝʨʪʫʛʝ ץʘʙʽʣʝʪʪʽ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ 

ʦʣʘʨʜʳ ʘʣʜʳʥ ʘʣʫ, ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʝʤʜʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ.  

 ʘʥץʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ  ʞʝʨ ʙʝʪʽʥʜʝ ᴇʩʽʧ ʢʝʣʝ ʞʘʪ ץʳʪʪʘ ʙʠʦʣʦʛʠʷʣʳץʘʟʽʨʛʽ ʫʘפ

ʞʦסʘʨrס ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽ15% ש - ʥrʜʘ סʘʥʘ  ʟʝʨʪʪʝʣʛʝʥ. ᴄʨʠʥʝ, ץʘʣסʘʥ 85% ʪװʨʣʝʨ 

 ץʜʘʡʜʘ ʭʘʣʳסʣ ʞʘײʨʛʽʟʫ ʪʠʽʤʜʽ ʝʤʝʩ. ɹװʳʤʙʘʪ ʩʢʨʠʥʠʥʛʪʽʢ ʟʝʨʪʪʝʫʣʝʨ ʞץ ʰʽʥװ

ʤʝʜʠʮʠʥʘʩʳʥʜʘ, ᴅʣʝʤʥʽש ᴅʨʪװʨʣʽ ʌʘʨʤʘʢʦʧʝʷʣʘʨʳʥʜʘ, ʤʘץʘʣʘʣʘʨʜʘ, ʝʩʝʧʪʝʨʜʝ 

ʞʠʥʘץʪʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨ ʪʫʨʘʣʳ ץʦʣʜʘ ʙʘʨ ʙʘʨʣʳץ ʘץʧʘʨʘʪץʘ ʩʘʨʘʧʪʘʤʘ ʞʘʩʘʫ ʞᴅʥʝ ʦʥʳ 

ʙʘסʘʣʘʫסʘ ʘץʧʘʨʘʪʪʳץ-ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ʤʘשʳʟʜʳ. ɼᴅʣ ʦʩʳʥʜʘʡ ʪᴅʩʽʣ ᴇʩʽʤʜʽʢʪʝʨʜʽ 

ʟʝʨʪʪʝʫ ʞᴇʥʽʥʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨʜʽץ שʘʡʪʘʣʘʥʫʳʥ ʙʦʣʜʳʨʤʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʝש ʘʫץʳʤʜʳ 

ʬʦʪʦʭʠʤʠʷʣʳץ, ʢʣʠʥʠʢʘסʘ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʢʣʠʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʽʥ ʞװʨʛʽʟʫʛʝ, ᴅʨ ʪװʨʣʽ ʩʘʣʘ 

ʤʘʤʘʥʜʘʨʳʥʳײץ שʨʘʣʜʘʨʳʥ, ʫʘץʳʪʳʥ ʞᴅʥʝ ʢװʰ-ʞʽʛʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ װʥʝʤʜʝʫʛʝ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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1 ɼᴄʈɯʃɯʂ ᴆʉɯʄɼɯʂ ʐʀʂɯɿɸʊʓʅ ɼɸʁʓʅɼɸʋ ɾᴄʅɽ ᴆרɼɽʋ 

 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ ץʘʡʪʘ ᴇשʜʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ, ᴅʜʝʪʪʝ, 

ʞʘʙʘʡʳ ᴇʩʝʪʽʥ ʞᴅʥʝ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש, ʩʦʥʜʘʡ-ʘץ ʠʤʧʦʨʪʪʘʣʘʪʳʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ (ʠʤʧʦʨʪʪʘʣʘʪʳʥ ʪװʨʣʝʨʛʝ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ 

ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ, ʤʳʩʘʣʳ, ʞʝʥʴʰʝʥʴ, ʵʣʝʫʪʝʨʦʢʦʢʢ, ʣʠʤʦʥʥʠʢ ʞᴅʥʝ ʪ.ʙ. ʞʘʪʘʜʳ). 

r ץʩʳʨʪ שʩʪʘʥʥʳץʘʟʘפ ʥʘʨʳסʳʥʜʘ ʙʽʟʜʽש ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʘʫʤʘסʳʥʜʘ ᴇʩʝʪʽʥ ʞʘʙʘʡʳ 

ᴇʩʝʪʽʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘ ʜʝʛʝʥ ʩײʨʘʥʳʩ ʙᴅʩʝשʜʝʤʝʡʜʽ, ʢʝʨʽʩʽʥʰʝ, ʞʳʣ ʩʘʡʳʥ ᴇʩʽʧ 

ʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʥʳ ʜʘʡʳʥʜʘʫ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʠʽʤʜʽ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʪʘʙʠסʘʪʪʘסʳ ʙʽʨʝʛʝʡ ʦʪʘʥʜʳץ ʜᴅʨʽʣʽʢ ʢᴇʟ ץʦʨʣʘʨʳʥʜʘ ʢᴇʨʩʝʪʽʣʤʝʫʽ װʰʽʥ ʥʘץʪʳ 

ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʫ ץʘʞʝʪ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש, ʩʦʥʜʘʡ-ʘץ ʦʥʳש ʥʝʛʽʟʽʥʜʝ ʘʣʳʥʘʪʳʥ ʜᴅʨʽʣʽʢ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʩʘʧʘʩʳʥ ʙʘץʳʣʘʫ ʞᴇʥʽʥʜʝʛʽ ʙʽʨʳסשʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ʟʘשʥʘʤʘʣʳץ ʙʘʟʘ 

 ʈ ʄʌ ʪʠʽʩʪʽפ .ʄʝʤʣʝʢʝʪʪʽʢ ʬʘʨʤʘʢʦʧʝʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʤʦʥʦʛʨʘʬʠʷʣʘʨʳʥʳש ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣסʘʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘ ʥʝʤʝʩʝ 

ʞʝʪʢʽʟʫʰʽʣʝʨʜʝʥ ʘʣʳʥסʘʥ ʢʽʨʽʩ ʙʘץʳʣʘʫʳʥ ʞװʨʛʽʟʝʜʽ. 

ʆʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʜᴅʨʽʣʽʢ 

ʟʘʪʪʘʨʜʳש ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʛʽ ʙʽʨʽʥʰʽ ʩʘʪʳʜʘס rʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʞʠʥʘʫʜʳש 

ʪʠʽʩʪʽ ʧʨʘʢʪʠʢʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʨסʘʫ 

ʩʘʣʘʩʳʥʜʘ ʝʣʝʫʣʽ ʨᴇʣ ʘʪץʘʨʘʜʳ, ʦʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ 

ʪʠʽʩʪʽ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʧʨʘʢʪʠʢʘʩʳʥʳש (GAP) ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʍʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ ʜᴅʨʽʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ 

ʘʨʪʪʳʨʫ ʤʝʥ ʠʥʪʝʛʨʘʮʠʷʥʳץ שʘʟʽʨʛʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡʳʥʜʘ ʤײʥʜʘʡ ʪᴅʞʽʨʠʙʝ ʤʘשʳʟʜʳ 

ʙʦʣʳʧ ʦʪʳʨ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʩʘʧʘʣʳʣʳסʳ ʦʥʳ ʜײʨʳʩ ʞᴅʥʝ ʫʘץʪrʳʣʳ ʞʠʥʘʫ, 

ʢʝʧʪʽʨʫ, ʟʝש ʤʝʥ ʟʠʷʥʢʝʩʪʝʨʜʽש, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש, 

ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳץʪʳץ ,שʘʣʳʧʪʳ ʳʣסʘʣʜʳʣʳץʪʳש ʞᴅʥʝ ʢװʣʜʽש ʙʦʣʤʘʫʳʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ɹʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʪʘʙʠסʘʪʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥʜʘסʳ ײץʨʘʤ,r ʦʣʘʨʜʘʥ ʵʢʩʪʨʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ʪװʨʽʥʜʝ ʙᴇʣʽʥʝʪʽʥ ʥʝʤʝʩʝ ײʩʘץʪʘʣסʘʥ 

ʪװʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʪװʨʣʝʨʽ, ʷסʥʠ ץʘʣʳʧʪʳ ʞʘסʜʘʡʜʘ, ʤʳʩʘʣʳ, ײʥʪʘץʪʘʨ ʤʝʥ ʢʘʧʩʫʣʘʣʘʨ 

ʪװʨʽʥʜʝʛʽ ײץʨʘʤʳ ʝש ʤʘשʳʟʜʳ ʤᴅʥʛʝ ʠʝ. ɹײʣ ʜʝʨʝʢʪʝʨʩʽʟ ɼᴆʐ-ʪ rᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʡʪʘ ᴇשʜʝʫ 

 .ʤʢʽʥ ʝʤʝʩװʘ ʩʘʧʘʣʳ ʞᴅʥʝ ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʥʳʣʫʳ ʤסʩʘʪʪʘʨʜʘ ʧʘʡʜʘʣʘʥʫץʰʽʥ ᴇʥʜʽʨʽʩʪʽʢ ʤʘװ

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʞʠʥʘʫ ʤʝʨʟʽʤʽʥ ʙʝʣʛʽʣʝʫ װʰʽʥ ʘʣʜʳʤʝʥ ʟʝʨʪʪʝʣʝʪʽʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʝ ʦʣʘʨʜʳש ʚʝʛʝʪʘʮʠʷ ʢʝʟʝשʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʤʝʩʝ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ 

 .ʘʞʝʪץ ʨʛʽʟʫװʡʝʣʽ ʟʝʨʪʪʝʫʣʝʨ ʞװʪʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʞץʞʠʥʘ שʨʘʤʳʥʳײץ

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ (ʪײʪʘʩʪʘʡ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʞʝʢʝʣʝʛʝʥ 

ʙᴇʣʽʢʪʝʨʽʥ) ʞʠʥʘʫ ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʝʨʘʧʝʚʪʽʢ ᴅʩʝʨʽʥ ʥʝʛʽʟʜʝʡʪʽʥ ʟʘʪʪʘʨʜʳש ʝש 

ʢᴇʧ ʤᴇʣʰʝʨʽ ʙʘʨ ʤʝʨʟʽʤʜʝʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹʽʨץʘʪʘʨ ʞʘסʜʘʡʣʘʨʜʘ ײץʨʘʤʳʥʜʘ ʞʝשʽʣ 

 ʦʩʳʣʳʩʪʘʨ ʙʘʨ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʜʘʡʳʥʜʘʫץ ʙʝʣʩʝʥʜʽ ץʰʘʪʳʥ ʙʠʦʣʦʛʠʷʣʳײ

ʤʝʨʟʽʤʽʥ ʙʝʣʛʽʣʝʫ ʢʝʟʽʥʜʝ ʦʣʘʨʜʳש ʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳ ʤʝʥ ץʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʦʣʘʨסʘ ᴅʩʝʨ 
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ʝʪʝʪʽʥ ʟʘʪʪʘʨʜʳש (ʝʨʪʝ ʪʘשʝʨʪʝש ʥʝʤʝʩʝ ʪʘʤʘץʪʘʥ ʢʝʡʽʥʛʽ ʫʘץʳʪ) ʞʠʥʘʣʫʳʥʳש ʪᴅʫʣʽʢʪʽʢ 

ʩʝʨʧʽʥʽʥ ʜʝ ʝʩʢʝʨʝʜʽ. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʜʘʡʳʥʜʘʫ ʫʘץʳʪʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʘʡʤʘץץʘ ʞᴅʥʝ 

ʦʣʘʨʜʳש ᴇʩʫʽʥʽש ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳʥʘ, ʩʦʥʜʘʡ-ʘץ ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳײץ ץʨʘʤʳʥʘ, ʦʣʘʨʜʳש ʥʘץʪʳ 

ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʫʽʥʝ ʞʘʫʘʧʪʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ץʦʩʳʣʳʩʪʘʨʜʳש ʙʝʣʛʽʣʽ 

ʙʽʨ ʪʦʧʪʘʨʳʥʳש ʙʘʩʳʤʜʳסʳʥʘ  Ϻʩʫ ʦʨʪʘʩʳ ʞʘʫʘʧʪʳ ʝʢʝʥʽʥ ʪװʩʽʥʫ ץʘʞʝʪ. 

 ʜʝʤʝʣʽ ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝװ שʘʥ ʞʝʨʣʝʨʜʽסʟʜʘʣײʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʪץʘʟʘפ

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳש ʥʘʰʘʨʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʳʣ ʩʘʡʳʥ ʞʝʨ ʰᴇʣʝʡʪʪʝʥʫʛʝ 

 ʳשʳʩ ʂʘʩʧʠʡ ʤʘסʩʪʽʢ-ʰʳװʽʟʽ, ʩʦʣʪשʰʳʨʘʫʜʘ. ʐᴇʣʝʡʪʪʝʥʫ ʧʨʦʮʝʩʪʝʨʽʥʝ, ᴅʩʽʨʝʩʝ, ɸʨʘʣ ʪʝײ

ʤʝʥ ɹʘʣץʘʰ ʤʘשʳ ʘʡʤʘץʪʘʨʳ ʙʝʡʽʤ ʞᴅʥʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʞʝʨ ʜʝʛʨʘʜʘʮʠʷʩʳ ʨʝʩʧʫʙʣʠʢʘ 

ʘʫʤʘסʳʥʳ60% ש - ʜʘʥ ʘʩʪʘʤʳʥ ץʘʤʪʠʜʳ. ɹײʣ ʪʦʧʳʨʘץʪʘʨʜʘ ץʳʥʘʣʘʨ, ʩʦʣʝʨʦʩʪʘʨ, ʰᴇʣʜʽ 

ᴇʩʽʤʜʽʢʪʝʨ ʦʪʳʨסʳʟʳʣʘʜʳ. ʉʦʣʝʨʦʩʪʘʨסʘ ʥʝʤʝʩʝ ʛʘʣʦʬʠʪʪʝʨʛʝ, ʤʳʩʘʣʳ, ʢʝʨʤʝʢ 

ʪץײʳʤʳʥʳש ᴇʩʽʤʜʽʢʪʝʨʽ ʪ.ʙ ʞʘʪʘʜʳ. ʆʣʘʨ ʵʢʩʪʨʝʤʘʣʜɹʳ ʞʘסʜʘʡʣʘʨʜʘ ᴇʟʽʥʝ ʥʘʟʘʨ 

ʘʫʜʘʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʝʨʪʝʜʝ ʭʘʣʳץ ʤʝʜʠʮʠʥʘʩʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨ 

ʨʝʪʽʥʜʝ װʣʢʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. ɻʘʣʦʬʠʪʪʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ ʪײʟʜʘʨʜʳש ʞʦסʘʨʳ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʪײʨʘץʪʳʣʳסʳ ʦʩʳ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʪײʟʜʳש ᴅʩʝʨ ʝʪʫ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ 

 ʦʩʳʣʳʩʪʘʨʳʥץ שʘʪʪʳסʘ, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʧʦʣʠʬʝʥʦʣʜʳ ʪʘʙʠסʪʘʫץʦʩrʣʳʩʪʘʨʜʳ ʞʠʥʘץ

ʞʠʥʘʫסʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɽש ʞʦסʘʨʳ ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʜʽ 

ʢᴇʨʩʝʪʝʪʽʥ ʞᴅʥʝ ʞʦסʘʨʳ ʪʠʽʤʜʽ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʧʦʣʠʬʝʥʦʣʜʘʨʳ ʦש ʤᴅʥʛʝ ʠʝ, ʩʝʙʝʙʽ ʦʣʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש  ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫ ᴇʟʛʝʨʛʽʰʪʽʛʽʥʽש 

ʞᴅʥʝ ʵʢʩʪʨʝʤʘʣʜʳ ʞʘסʜʘʡʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʫ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʌʠʟʠʦʣʦʛʠʷʣʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ ʰʝʛʽʥʜʝ ʬʝʥʦʣʜʳ ץʦʩʳʣʳʩʪʘʨ ʞʘʩʫʰʘʣʳץ 

ʤʝʤʙʨʘʥʘʣʘʨʜʳ ʪײʨʘץʪʘʥʜʳʨʘʜʳ, ʘʣ ʦʣʘʨʜʳש ʞʦסʘʨʳ ʧʨʦʪʝʢʪʦʨʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ʤʝʤʙʨʘʥʘʣʘʨʜʳש ʟʘץʳʤʜʘʥʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ʌʣʘʚʦʥʦʣʜʘʨʜʳש ʛʣʠʢʦʟʠʜʪʝʨʽ 

ʘʟʦʪʪʳש ʙʘʩʪʘʧץʳ ʘʩʩʠʤʠʣʷʮʠʷʩʳ ʬʝʨʤʝʥʪʪʝʨʽʥ ʙʝʣʩʝʥʜʽʨʝʜʽ ʞᴅʥʝ ʧʦʣʠʬʝʥʦʣʦʢʩʠʜʘʟʘ 

ʤʝʥ ʧʝʨʦʢʩʠʜʘʟʘ װʰʽʥ ʩʫʙʩʪʨʘʪʪʘʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ɹʝʣʛʽʣʽ ʙʽʨ 

ʢʦʥʮʝʥʪʨʘʮʠʷʜʘ ʧʦʣʠʬʝʥʦʣʜʳ ץʦʩʳʣʳʩʪʘʨ ᴇʩʽʤʜʽʢ ʞʘʩʫʰʘʣʘʨʳʥʳש ʤʝʤʙʨʘʥʘʣʘʨʳʥ 

ʪײʨʘץʪʘʥʜʳʨʫסʘ ץʘʙʽʣʝʪʪʽ, ʩʦʣ ʘʨץʳʣʳ ʥʝʛʽʟʛʽ ʞʘʩʫʰʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʟʘץʳʤʜʘʫʰʳ 

ʬʘʢʪʦʨʣʘʨʜʘʥ ʞᴅʥʝ ʦʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʟʘʪʪʘʨʜʘʥ ץʦʨסʘʡʜʳ. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ 

ʞʘשʘ ʢװʡʽʥʜʝ ʜʝ, ʢʝʧʪʽʨʽʣʛʝʥ ʞᴅʥʝ ײʩʘץʪʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʝʥ ʞʘʩʘʣסʘʥ ײʥʪʘץʪʘʨ ʪװʨʽʥʜʝ ʜʝ 

ʥʝʤʝʩʝ ʦʣʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʟʘʪʪʘʨʜʳ ʘʣʫ ʞʦʣʳʤʝʥ ʜʝ ץʦʣʜʘʥʘʜʳ. ʆʣʘʨʜʳ ʦʩʳ 

  שʠ ʢʝʰʝʥʽʥʽסʪʘʙʠ שʦʩʳʣʳʩʪʘʨʜʳץ

 .ʰʳʨʘʪʘʜʳײ ʜʝʫʛʝשʨʜʝʣʽ ʝʤʝʩ ᴇװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʢװʪʘʡ ʦʪʳʨʳʧ, ᴅʨʪץʨʳʣʳʤʳʥ ʩʘײץ

 שʩʘʪ ʝʪʽʣʛʝʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳץײʳʪʪʘ ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʤʽʤʝʥ ʨץʘʟʽʨʛʽ ʫʘפ

ʞʘʨʪʳʩʳʥʘ ʞʫʳסʳ ʤʝʜʠʮʠʥʘʣʳץ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ ײץʨʘʡʜʳ, ʦʣʘʨ 

ʪײʥʙʘʣʘʨ ʤʝʥ ʝʨʽʪʽʥʜʽʣʝʨ ʜʘʡʳʥʜʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ϹʩʽʤʜʽʢʪʝʨʜʽϬ ʞʝʨ Ϯʩʪʽ ʙϺʣʽʛʽʥ (ʞʘʧʳʨʘץʪʘʨʳ, ʰᴇʧʪʝʨ) ʪʝʢ ײץʨסʘץ ʘʫʘ ʨʘʡʳʥʜʘ, 

ʢװʥʥʽש ʦʨʪʘʩʳʥʜʘ (ᴇʩʽʤʜʽʢ ʰʳץʪʘʥ ײץʨסʘסʘʥ ʢʝʟʜʝ) ʞʠʥʘʡʜʳ. ɽש ʞʠʽ ʰʠʢʽʟʘʪ ʜʘʡʳʥʜʘʫ 

ʛװʣʜʝʥʫ ʢʝʟʝשʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʩʝʙʝʙʽ ʞʦסʘʨʳ ᴅʩʝʨ ʝʪʫʰʽ ʟʘʪʪʘʨr ʙʘʨ ᴇʩʽʤʜʽʢ 

ʤʘʩʩʘʩʳʥ ʘʣʫסʘ ʙʦʣʘʜʳ. ʂᴇʧʞʳʣʜʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ ʘʩʪʳ ʙᴇʣʽʛʽʥ ʟʘץʳʤʜʘʤʘʫ װʰʽʥ 

(ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽʥʽץ שʘʣʧʳʥʘ ʢʝʣʝʪʽʥ ʞʝʨʽ) ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽʥ ʘʙʘʡʣʘʧ ʞʠʥʘʡʜʳ. ɾʫʘʥ, 

ʙᴇʨʪʧʝ ʩʘʙʘץʪʘʨʳʥ ʞʠʥʘʫסʘ ʙʦʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʦʣʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʘʟ 
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ʤᴇʣʰʝʨʽʥ ץʘʤʪʠʜʳ. ɾʘʧʳʨʘץʪʘʨ ʪʦʣʳסʳʤʝʥ ʜʘʤʳסʘʥ ʞʘʩʳʣ ʢװʡʽʥʜʝ ʙʫʪʦʥʠʟʘʮʠʷ 

ʙʘʩʪʘʣסʘʥʥʘʥ ʙʘʩʪʘʧ ʛװʣʜʝʥʫ ʘʷץʪʘʣסʘʥסʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ ʜʘʡʳʥʜʘʣʘʜʳ. 

ϹʩʽʤʜʽʢʪʝʨʜʽϬ ʞʝʨ ʘʩʪʳ ʙϺʣʽʛʽʥ (ʪʘʤʳʨʣʘʨʳʥ, ʪʘʤʳʨʰʘʣʘʨʳʥ, ʪװʡʥʝʢʪʝʨʽʥ) 

ʳʣסʘʣʜʳ ʘʫʘ ʨʘʡʳʥʜʘ ʜʘ ʞʠʥʘʫסʘ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨʜʳ ץʳʩץʘ ʤʝʨʟʽʤʜʝ ײץʨסʘʪץʘʥʥʘʥ 

ʢʝʡʽʥ ʤץײʠʷʪ ʪʘʟʘʣʘʡʜʳ, ʰʘסʳʥ ʙᴇʣʽʢʪʝʨʛʝ ʦʨʘʡʜʳ, ʢʝʧʪʽʨʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʙᴇʛʜʝ 

 ʞʠʽ שʪʘʡʜʳ. ɽץʩʘײ ʰʽʥ ʙʽʨʥʝʰʝ ʨʝʪ ʘʫʳʩʪʳʨʳʧ, ʩʦʜʘʥ ʢʝʡʽʥװ ʪʘʟʘʨʪʫ ץʦʩʧʘʣʘʨʜʘʥ ʪʦʣʳץ

ʢװʟʜʝ ʞʠʥʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ (ʦʩʳ ʫʘץʳʪʪʘ ʞʝʨ ʘʩʪʳ ʙᴇʣʽʛʽʥʽװ שʣʢʝʥ ʤʘʩʩʘʩʳ ʞʠʥʘʣʘʜʳ 

ʞᴅʥʝ ʦסʘʥ ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽʥʝʥ ʟʘʪʪʘʨʜʳש ʘסʫʳ ʙʦʣʘʜʳ). ʂʝʡʜʝ ʪʘʤʳʨʣʘʨ ʤʝʥ 

ʪʘʤʳʨʰʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʝʨʪʝ ʢᴇʢʪʝʤʜʝ, ᴅʩʽʨʝʩʝ ʞʘʙʘʡʳ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨʝʥ ʞʠʥʘʫ ʞװʟʝʛʝ 

ʘʩʳʨʘʜʳ, ᴇʡʪʢʝʥʽ ʦʩʳ ʢʝʟʝשʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʦʣʘʨʜʳש ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽ ʙʦʡʳʥʰʘ ʪʘʙʫסʘ 

ʙʦʣʘʜʳ, ʘʣ ʢװʟʜʝ ʦʣʘʨ ᴇʣʝʜʽ. ɹʘʪʧʘץʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨʰʘʣʘʨʳ ʩʫ ʪװʩʢʝʥʥʝʥ ʢʝʡʽʥ 

ʞʠʥʘʣʘʜʳ. 

ɻϮʣʜʝʨʜʽ (ʞᴅʥʝ ʛװʣ ʰʦסʳʨʳʥ) ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛװʣʜʝʥʫʽʥʽש ʙʘʩʳʥʘʥ (ʤʳʩʘʣʳ, 

ʪװʡʤʝʜʘץ, ʞᴇʢʝ, ʘʨʥʠʢʘ) ʦʣʘʨ ʩʝʙʽʣʛʝʥʛʝ ʜʝʡʽʥ, ʛװʣ ʪװʩʽʥʽש ʩʘץʪʘʣʫʳʥʘ ᴅʩʝʨ ʝʪʫʰʽ 

ʟʘʪʪʘʨʜʳש ʝש ʢᴇʧ ʤᴇʣʰʝʨʽ ʙʦʣסʘ ʢʝʟ̔ʥʜʝ ʞʠʥʘʡʜʳ. 

ɾʝʤʽʩʪʝʨʜʽ (ʞʠʜʝʢʪʝʨʜʽ, ʪץײʳʤʜʘʨʜʳ) ʝʨʪʝ ʪʘשʜʘ ʥʝʤʝʩʝ ʢʝʰʪʝ ײץʨסʘץ ʘʫʘ 

ʨʘʡʳʥʜʘ ʧʽʩʽʧ ʞʝʪʽʣʫ ʢʝʟʝשʽʥʜʝ ʞʠʥʘʡʜʳ. 

ϧʘʙʳϨʪʳ ʢᴇʢʪʝʤʜʝ ʞᴅʥʝ ʦʥʳ ʘסʘʰʪʘʥ ʦשʘʡ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ ʰʳʨʳʥʜʳ ץʦʟסʘʣʫ 

ʢʝʟʽʥʜʝ ʞʠʥʘʡʜʳ. ʄʝʜʠʮʠʥʘʣʳץ ʤʘץʩʘʪʪʘʨ װʰʽʥ ʞʘʩ ʘסʘʰʪʘʨʜʳץ שʘʙʳסʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

ɹϰʪʘʣʘʨ(ʧʦʯʢʠ) ʝʨʪʝ ʢᴇʢʪʝʤʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ ʢʝʟʝשʜʝ ʞʠʥʘʣʘʜʳ. 

ɸʣʘʡʜʘ Ϻʩʽʤʜʽʢʪʝʨʜʽ (ʥʝʤʝʩʝ ʦʣʘʨʜʳϬ ʙϺʣʽʢʪʝʨʽʥ) ʜϸʨʽʣʽʢ ʦʙʲʝʢʪʽʣʝʨ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫϤʘ ʨϰϨʩʘʪ ʘʣϤʘʥ ʢʝʟʜʝ ʥʦʨʤʘʪʠʚʪʽʢ Ϩϰʞʘʪʪʘʨʤʝʥ Ϩʘʪʘʨ, ʦʣʘʨʜʳϬ ʝʤʜʽʢ ϸʩʝʨʽʥ 

ʘʡϨʳʥʜʘʡʪʳʥ ϨʦʣʜʘʥʳʩʪʘϤʳ ʥʝʤʝʩʝ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳϬ Ϩϰʨʘʤʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʦʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʤʝʨʟʽʤʜʝʨʽ ʙʦʡʳʥʰʘ Ϥʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʜʝʨʝʢʪʝʨʜʽ ϰʩʳʥʫ Ϩʘʞʝʪ. 

ʐʠʢʽʟʘʪʪʳ ʙʘʩʪʘʧץʳ ᴇשʜʝʫ ʦʣʘʨʜʳ ʞʠʥʘʫ ʢʝʟʽʥʜʝʛʽ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʞʦʶʜʘʥ ʪײʨʘʜʳ, 

ʷסʥʠ ʘץʘʫʳ ʙʘʨ ʙᴇʣʽʢʪʝʨʜʽ, ץʦʩʧʘʣʘʨʜʳ ʞᴅʥʝ ʪ. ʙ. ʞʦʶ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʧʳʨʘץʪʘʨʜʳ ʘץʘʫʳ ʙʘʨ ʞʘʧʳʨʘץʪʘʨʜʘʥ, ʩʦʥʜʘʡ-ʘץ ʙᴇʛʜʝ ץʦʩʧʘʣʘʨʜʘʥ ʞʦʶ 

ʤʘץʩʘʪʳʥʜʘ ʽʨʽʢʪʝʡʜʽ. ɻװʣʜʝʨʜʝʥ, ʝש ʘʣʜʳʤʝʥ, ʪʠʽʩʪʽ ʙʦʷʫʳʥ ʞʦסʘʣʪץʘʥ, ʛװʣʜʽש ʥʝʤʝʩʝ ʛװʣ 

ʰʦסʳʨʳʥʳץ שʘʞʝʪʩʽʟ ʙᴇʣʽʢʪʝʨʽ, ʞʘʧʳʨʘץʪʘʨʳ ʪװʩʢʝʥ ʛװʣʜʝʨʜʽ ʘʣʳʧ ʪʘʩʪʘʧ ʽʨʽʢʪʝʡʜʽ. ɽʛʝʨ 

ʞᴇʢʝ ײʰʪʘʨʳ ʢʝʩʽʣʩʝ, ʦʥʜʘ ʛװʣ ʰʦסʳʨʳʥʘʥ ʜʘ ʘʣʘʜʳ (ʞʘʧʳʨʘץ ʪᴅʨʽʟʜʝʩ ʪװʩʧʝʥ ʙʽʨʛʝ). 

ʊװʡʤʝʜʘץ ʩʝʙʝʪʽʥʽש ʝʨʝʢʰʝ "ʥᴅʟʽʢ" ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʝʢ ץʘʥʘ ʘʙʘʡʣʘʧ ʩײʨʳʧʪʘʫסʘ 

 .ʩʘʪ ʝʪʽʣʝʜʽץײʨ (ʨʜʝʛʽ ʩʝʙʝʪʪʝʨʜʽ ʽʨʽʢʪʝʫʛʝװʩʘʩ ʪץײ)

ʊץײʳʤʜʘʨ ʤʝʥ ײץʨסʘץ ʞʝʤʽʩʪʝʨ װʰʽʥ ʞʠʥʘʣסʘʥ ʰᴇʧʪʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʢʝʟʜʝʡʩʦץ ʪװʩʢʝʥ 

ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʘʣʳʧ ʪʘʩʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʽʨʽʢʪʝʡʜʽ ʞᴅʥʝ ʩʦʜʘʥ ʢʝʡʽʥ ʦʣʘʨʜʳ ʙʘʡʣʘʡʜʳ. 

ʐʳʨʳʥʜʳ ʞʝʤʽʩʪʝʨ ʞʝʤʽʩ ʰʳʨʳʥʜʘʨʳʥʘʥ, ʛװʣ ᴇʩʽʥʜʽʣʝʨʽʥʝʥ, ʧʽʩʧʝʛʝʥ 

ʞʠʜʝʢʪʝʨʜʝʥ, ʞʘʧʳʨʘץʪʘʨ ʤʝʥ ʙײʪʘץʪʘʨʜʳש ʪʽʣʽʤʜʝʨʽʥʝʥ ʪʘʟʘʨʪʳʣʘʜʳ. 

ʊʘʤʳʨʣʘʨ ʤʝʥ ʪʘʤʳʨʰʘʣʘʨ ʞʝʨ װʩʪʽ ʙᴇʣʽʢʪʝʨʽʥʝʥ ʤץײʠʷʪ ʙᴇʣʽʥʝʜʽ. פʦʩʘʣץʳ 

ʪʘʤʳʨʣʘʨʳ ʙʘʨ ʪʘʤʳʨʣʘʨʜʳ ʩʫʜʘ ʞʝʨʜʝʥ ʪʝʟ ʞʫʘʜʳ ʥʝʤʝʩʝ ʦʣʘʨʜʘʥ ʳʩʳʨʘʧ ʙʦʣʤʘʫ װʰʽʥ 

ʦʣʘʨʜʳ ʤץײʠʷʪ ʰʘʡץʘʡʜʳ ʞᴅʥʝ ʩװʨʪʝʜʽ. ʂʝʧʪʽʨʫ װʰʽʥ ʦʣʘʨʜʳ ʢʝʩʝʢʪʝʨʛʝ ʢʝʩʝʜʽ, ʙʽʨʥʝʰʝ 

ʨʝʪ ץʘʡʪʘ ʦʨʘʡʜʳ ʞᴅʥʝ ʙײʣ ʨʝʪʪʝ ʰʠʢʽʟʘʪʪʳ ײץʨסʘʪʫ ʢʝʟʽʥʜʝ ʙᴇʣʽʥʝʪʽʥ ʪʦʧʳʨʘץʪʳ ʥʝʤʝʩʝ 

ʰʘשʜʳ װʥʝʤʽ ʪʘʟʘʣʳסʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʝ ʦʪʳʨʳʧ ʘʣʳʧ ʪʘʩʪʘʡʜʳ. ʉʪʝʨʞʝʥʜʽʢ ʢʝʩʽʣʛʝʥ 
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ʪʘʤʳʨʣʘʨ ʤʝʥ ץʘʰʫʣʘʨʜʘסʳ ʩʫʜʘ ʝʨʠʪʽʥ ʟʘʪʪʘʨʳ ʞʦʡʳʣʤʘʫʳ װʰʽʥ ʦʣʘʨʜʳ ʩʫסʘ ʩʘʣʤʘʡ 

ᴇשʜʝʡʜʽ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʢʝʧʪʽʨʫ ʦʥʳש ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʩʝʙʝʙʽ 

ʠhʢʽʟʘʪʪʘסʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳ ʢʦʥʩʝʨʚʘʮʠʷʣʘʫ ʞװʨʛʽʟʽʣʝʜʽ. ʂʝʧʪʽʨʫʜʽש 

ʦשʪʘʡʣʳ ʨʝʞʠʤʽ ʜᴅʨʽʣʽʢ ʰʠʢʽʟʘʪʪʳש ʥʘץʪʳ ʪװʨʣʝʨʽʥ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʢʝʧʪʽʨʫ ʞᴇʥʽʥʜʝʛʽ 

ʥײʩץʘʫʣʳץʪʘʨʜʘ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʂʝʧʪʽʨʫʜʽש ʞʘʣʧʳ ʝʨʝʞʝʣʝʨʽ ʢʝʧʪʽʨʫʜʽש ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʽʥ ʩʘץʪʘʫʜʳ 

 ʪʳץʰʽʥ ʥʘװ ʪʘʫץʳ ʟʘʪʪʘʨʜʳ ʩʘסʦʣʜʘʥʳʩʪʘץ ʘʥ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳסʘʤʪʠʜʳ. ɼʘʡʳʥʜʘʣץ

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʝʧʪʽʨʽʣʝʜʽ. ʄʳʩʘʣʳ, ײץʨʘʤʳʥʜʘ ʵʬʠʨ ʤʘʡʣʘʨʳ ʙʘʨ ʰʠʢʽʟʘʪ, 25-30
0
ʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʝʧʪʽʨʽʣʝʜʽ; ײץʨʘʤʳʥʜʘ ʛʣʠʢʦʟʠʜʪʝʨ ʙʘʨ ʰʠʢʽʟʘʪ, 25-30
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʢʝʧʪʽʨʽʣʝʜʽ, ʙײʣ ʛʣʠʢʦʟʠʜʪʝʨʜʽ ʙײʟʘʪʳʥ ʬʝʨʤʝʥʪʪʝʨʜʽ ʪʝʟ ʙʝʣʩʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

ʨʘʤʳʥʜʘ ʘʣʢʦʣʦʠʜʪʝʨ ʙʘʨ ʰʠʢʽʟʘʪʪʳ 60ײץ
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʝʧʪʽʨʝʜʽ; ײץʨʘʤʳʥʜʘ 

ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ ʙʘʨ ʰʠʢʽʟʘʪ, 80-90
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢʝʧʪʽʨʝʜʽ. 

ɼᴅʨʽʣʽʢ ʰʠʢʽʟʘʪʪʳ ʢʝʧʪʽʨʫʜʽש ʙʘʨʣʳץ ᴅʜʽʩʪʝʨʽ ʢʝʟʽʥʜʝ ʞʘʨʳץʪʳש ʞᴅʥʝ ʞʘשʙʳʨʜʳש 

ʪʽʢʝʣʝʡ ʩᴅʫʣʝʣʝʨʽʥʝʥ ץʦʨסʘʣסʘʥ, ʞʘץʩʳ ʞʝʣʜʝʪʽʣʝʪʽʥ ʞʝʨʣʝʨʜʝ ʞץײʘ ץʘʙʘʪʧʝʥ (ʵʬʠʨ 

ʤʘʡʳʥʳש ʙʫʣʘʥʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ 10-15 ʩʤ ץʘʙʘʪʧʝʥ ʞʘʡʳʣʘʪʳʥ ʵʬʠʨ ʤʘʡʳ 

 ʪʘʫ ʜᴅʨʝʞʝʩʽʥץʩʘײ ʘ) ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ʐʠʢʽʟʘʪʪʳ ʢʝʧʪʽʨʫ ʢʝʟʽʥʜʝץʦʩʧʘʩʳʥʘʥ ʙʘʩץ

ʘʨʪʪʳʨʤʘʫ װʰʽʥ ʦʥʳ װʥʝʤʽ ʘʡʥʘʣʜʳʨʳʧ ʦʪʳʨʘʜʳ. 

ʊʘʤʳʨʣʘʨ, ʪʘʤʳʨʰʘʣʘʨ, ץʘʙʳץʪʘʨ ʤʝʥ ʩʘʙʘץʪʘʨ ʙװʛʽʣʛʝʥ ʢʝʟʜʝ ʤʘʡʳʩʧʘʡ, ʩʳʥʘʪʳʥ 

ʙʦʣʩʘ, ʦʥʜʘ ʢʝʧʪʽʨʫ ʘʷץʪʘʣʜʳ ʜʝʧ ʩʘʥʘʣʘʜʳ; ʞʘʧʳʨʘץʪʘʨ ʤʝʥ ʛװʣʜʝʨ ײʥʪʘץʪʘʣʘʜʳ, 

ʰʳʨʳʥʜʳ ʞʝʤʽʩʪʝʨ ʙʽʨ ʪװʡʽʨʛʝ ʞʘʙʳʩʧʘʡʜʳ, ʘʣ ץʳʩץʘʥ ʢʝʟʜʝ ʰʘʰʳʣʤʘʡʜʳ. 

ɼϸʨʽʣʽʢ Ϻʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳϬ ʪʝʭʥʦʣʦʛʠʷʣʳϨ ʧʘʨʘʤʝʪʨʣʝʨʽ: 

ɼϸʨʽʣʽʢ Ϻʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳϬ Ϯʣʝʩʪʽʢ ʤʘʩʩʘʩʳʥ ʘʥʳϨʪʘʫ ʘʙʩʦʣʶʪʪʽ ײʩʘץʪʘʣסʘʥ 

ʰʠʢʽʟʘʪ ʤʘʩʩʘʩʳʥʳש ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʢᴇʣʝʤʽʥʝ ץʘʪʳʥʘʩʳʥ ʙʽʣʜʽʨʝʜʽ. 5,0 ʛ ʰʠʢʽʟʘʪʪʳ 

(ʜᴅʣ ʽʣʤʝ) ʩʳʡʳʤʜʳʣʳסʳ 100 ʤʣ ᴇʣʰʝʫʽʰ ʢʦʣʙʘסʘ ʩʘʣʘʜʳ, 2/3 ʢᴇʣʝʤʜʝ ʪʘʟʘʨʪʳʣϤʘʥ 

ʩʫʤʝʥ ײץʡʳʧ, 1,5-2 ʩʘסʘʪ ʙʦʡʳ ץʘʡʥʘסʘʥ ʩʫ ʤʦʥʰʘʩʳʥʜʘ ײʩʪʘʡʜʳ, ʘʫʘʥʳ ʰʳסʘʨʫ 

ʤʘץʩʘʪʳʥʜʘ ʤʝʟʛʽʣ-ʤʝʟʛʽʣ ʘʨʘʣʘʩʪʳʨʳʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʢʦʣʙʘʥʳ 20
0
ʉ ʜʝʡʽʥ ʩʘʣץʳʥʜʘʪʘʜʳ 

ʞᴅʥʝ ʢᴇʣʝʤʽʥ ʪʘʟʘʨʪʳʣϤʘʥ ʩʫʤʝʥ ʙʝʣʛʽʛʝ ʜʝʡʽʥ ʞʝʪʢʽʟʝʜʽ. ʂʦʣʙʘʥʳ ᴇʣʰʝʡʜʽ ʞᴅʥʝ ʦʥʳש 

ʤʘʩʩʘʩʳ ʰʠʢʽʟʘʪ ʧʝʥ ʩʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ. ɸʣʜʳʥ ʘʣʘ ʩʫʳ ʙʘʨ ʢʦʣʙʘʥʳש ʩʘʣʤʘסʳʥ 

ʘʥʳץʪʘʡʜʳ. תʣʝʩ ʩʘʣʤʘסʳ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ: 

Ὠ   , 

ʄײʥʜʘסʳ: 

ʈ-ʘʙʩʦʣʶʪʪʽ ײץʨסʘץ ʰʠʢʽʟʘʪʪʳש ʩʘʣʤʘסʳ, ʛ; 

G-ʩʫʳ ʙʘʨ ʢʦʣʙʘʥʳש ʩʘʣʤʘסʳ, ʛ; 

F-ʩʫʳ ʞᴅʥʝ ʰʠʢʽʟʘʪʳ ʙʘʨ ʢʦʣʙʘʥʳש ʩʘʣʤʘסʳ, ʛ; 

d-ʩʫʜʳש ʪʳסʳʟʜʳסʳ, ʛ / ʩʤ3 (d = 0.9982 ʛ/ʩʤ3). 

ʂϺʣʝʤʜʽʢ ʤʘʩʩʘʥʳ ʘʫʘʤʝʥ ʪʦʣʪʳʨʳʣסʘʥ ʪʝʩʽʢʪʝʨʜʽ, ʞʘʨʳץʪʘʨʜʳ ʞᴅʥʝ 

ʢʘʧʠʣʣʷʨʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʙʝʣʛʽʣʽ ʙʽʨ ʳʣסʘʣʜʳʣʳץʪʘ ʦʥʳש ʪʦʣʳץ ʢᴇʣʝʤʽʥʝ ʜʝʡʽʥ 

 ʪʘʡʜʳ. 100 ʤʣ ᴇʣʰʝʫʽʰ ʮʠʣʠʥʜʨʛʝ 50 ʤʣץʘʪʳʥʘʩʳ ʨʝʪʽʥʜʝ ʘʥʳץ שʘʥ ʰʠʢʽʟʘʪʪʳסʩʘʪʳʣʤʘײ

ʪʘʟʘʨʪʳʣסʘʥ ʩʫ ײץʡʳʣʘʜʳ. 10,0 ʛ ᴇשʜʝʣʤʝʛʝʥ ʰʠʢʽʟʘʪʪʳ ʪʘʟʘʨʪʳʣסʘʥ ʩʫʳ ʙʘʨ ᴇʣʰʝʫʽʰ 

ʮʠʣʠʥʜʨʛʝ ʩʘʣʳʧ, ʰʠʢʽʟʘʪ ʘʣʘʪʳʥ ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʡʜʳ.  
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ʂᴇʣʝʤʜʽʢ ʤʘʩʩʘʥʳ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʡʜʽ: 

                                           Ὠ   , ʤײʥʜʘ 

P0 - ʙʝʣʛʽʣʽ ʙʽʨ ʳʣסʘʣʜʳʣʳץʪʘ ײʩʘʪʳʣʤʘסʘʥ ʰʠʢʽʟʘʪʪʳש ʩʘʣʤʘסʳ, ʛ; 

V0-ʰʠʢʽʟʘʪ ʘʣʘʪʳʥ ʢᴇʣʝʤ (ʢᴇʣʝʤʜʝʨʜʽש ʘʡʳʨʤʘʰʳʣʳסʳ), ʩʤ3. 

 

ϭʡʽʥʜʽ ʤʘʩʩʘʥʳ (dH) ʙᴇʣʰʝʢʪʽש ʪʝʩʽʢʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ץʫʳʩʪʘʨʜʳ 

 ʘʥסʪʘʣץʩʘײ ʪʘץʘʣʜʳʣʳסʠ ʳʣסʢᴇʣʝʤʜʝʛʽ ʰʠʢʽʟʘʪʧʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʪʘʙʠ ץʘʤʪʠʪʳʥ ʪʦʣʳץ

ʰʠʢʽʟʘʪ ʤʘʩʩʘʩʳʥʳץ שʘʪʳʥʘʩʳ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʡʜʳ. ᴆʣʰʝʫʽʰ ʮʠʣʠʥʜʨʛʝ ײʩʘץʪʘʣסʘʥ 

ʰʠʢʽʟʘʪʪʳ ʦʨʥʘʣʘʩʪʳʨʘʜʳ, ʰʠʢʽʟʘʪʪʳ ʪʝשʝʩʪʽʨʫ װʰʽʥ ʩᴅʣ ʰʘʡץʘʡʜʳ ʞᴅʥʝ ʦʣ ʘʣʘʪʳʥ ʪʦʣʳץ 

ʢᴇʣʝʤʜʽ ʘʥʳץʪʘʡʜʳ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʰʠʢʽʟʘʪʪʳ ᴇʣʰʝʡʜʽ. תʡʽʥʜʽ ʤʘʩʩʘʥʳ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʡʜʽ: 

 Ὠ   ,  ʤײʥʜʘ 

ʈH-ʙʝʣʛʽʣʽ ʙʽʨ ʳʣסʘʣʜʳʣʳץ ʢʝʟʽʥʜʝ ײʩʘʪʳʣʤʘסʘʥ ʰʠʢʽʟʘʪʪʳש ʩʘʣʤʘסʳ, ʛ; 

VH-ʰʠʢʽʟʘʪ ʘʣʘʪʳʥ ʢᴇʣʝʤ, ʩʤ3. 

 

ʂʝʫʝʢʪʽʣʽʢ (ʇʩ) ʰʠʢʽʟʘʪ ʙᴇʣʰʝʢʪʝʨʽʥʽש ʽʰʽʥʜʝʛʽ ץʫʳʩʪʳש ʰʘʤʘʩʳʥ ʩʠʧʘʪʪʘʡʜʳ 

ʞᴅʥʝ װʣʝʩ ʩʘʣʤʘסʳ (ʪʳסʳʟʜʳסʳ) ʤʝʥ ʢᴇʣʝʤ ʩʘʣʤʘסʳ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʥʳװ שʣʝʩ 

ʩʘʣʤʘסʳʥʘ ץʘʪʳʥʘʩʳ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. ʐʠʢʽʟʘʪʪʳש ʢʝʫʝʢʪʽʣʽʛʽ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ 

ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʝʜʽ: 

                                                  ̃  
  

  ,  ʤײʥʜʘ 

dʫ ï ʰʠʢʽʟʘʪʪʳװ שʣʝʩʪʽʢ ʩʘʣʤʘסʳ, ʛ / ʩʤ3; 

d0-ʰʠʢʽʟʘʪʪʳש ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʳ, ʛ / ʩʤ3. 

 

ʂʝʫʝʢʪʽʣʽʢ (ʇʞ) ᴇʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʳʥʳש ʙᴇʣʰʝʢʪʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ץʫʳʩʪʳש 

ʰʘʤʘʩʳʥ ʩʠʧʘʪʪʘʡʜʳ ʞᴅʥʝ ʦʣ ʢᴇʣʝʤʜʽʢ ʞᴅʥʝ װʡʽʥʜʽ ʤʘʩʩʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʥʳש 

ʢᴇʣʝʤʜʽʢ ʤʘʩʩʘסʘ ץʘʪʳʥʘʩʳ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ: 

                                       ̇̃  
  

   ,  ʤײʥʜʘ 

d0-ʰʠʢʽʟʘʪʪʳש ʢᴇʣʝʤʜʽʢ ʩʘʣʤʘסʳ, ʛ / ʩʤ3; 

dʥ-ʰʠʢʽʟʘʪʪʳװ שʡʽʥʜʽ ʤʘʩʩʘʩʳ, ʛ/ʩʤ3. 

Ϲʟʽʥ-Ϻʟʽ ʙʘϨʳʣʘʫϤʘ ʘʨʥʘʣϤʘʥ ʩϰʨʘϨʪʘʨ: 

1. ʉʠʥʪʝʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʧʨʝʧʘʨʘʪʪʘʨʜʘʥ ᴅʩʝʨʽʥʽש 

ʘʡʳʨʤʘʰʳʣʳסʳ ʩʝʙʝʧʪʝʨʽ, ʩʦסשʳʣʘʨʜʳש ʪʽʨʽ ʘסʟʘסʘ ᴅʩʝʨʽʥʽש ʘʨʪʳץʰʳʣʳסʳ. 

 ʜʘʤʫ שʜʘʡʳʥʘ ʞᴅʥʝ ʦʥʳסʞʘ שᴇʥʝʨʢᴅʩʽʙʽʥʽ ץʈ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ .2

ʧʝʨʩʧʝʢʪʠʚʘʩʳʥʘ ʰʦʣʫ ʞʘʩʘשʳʟ. 

 ʨʳʣʳʤʳ ʤʝʥײץ שʄʝʤʣʝʢʝʪʪʽʢ ʬʘʨʤʘʢʦʧʝʷʩʳʥʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .3

ʤʘʟʤײʥʳ. 

4. ɾʘʙʘʡʳ ᴇʩʝʪʽʥ, ᴇʩʽʨʽʣʝʪʽʥ ʞᴅʥʝ ʠʤʧʦʨʪʪʘʣʘʪʳʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץ ʥʝʜʝ? 

5. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʞʠʥʘʫ, ʢʝʧʪʽʨʫ, ʩʘץʪʘʫ ʰʘʨʪʪʘʨʳ. 
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6. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥ ʞʠʥʘʫ, ʦʣʘʨʜʳ ᴇשʜʝʫ, ʢʝʧʪʽʨʫ 

ʞᴅʥʝ ʩʘץʪʘʫ ʤʝʨʟʽʤʜʝʨʽʥ ʙʝʣʛʽʣʝʫʛʝ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʤʝʣʝʨ. 

7. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʪʘשʳʟ. 

 ʄɽʄʃɽʂɽʊʊɯʂ רʉʊɸʅ ʈɽʉʇʋɹʃʀʂɸʉʓʅʓפɸɿɸפ 2

ʌɸʈʄɸʂʆʇɽʗʉʓʅʓר ʊɸʃɸʇʊɸʈʓʅɸ ʉᴄʁʂɽʉ ɼᴄʈɯʃɯʂ ᴆʉɯʄɼɯʂ 

ʐʀʂɯɿɸʊʓ ʉɸʇɸʉʓʅʓר ʂᴆʈʉɽʊʂɯʐʊɽʈɯ 

 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ײʥʪʘץʪʘʨ (ʰʘʡʣʘʨ), ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨ ʤʝʥ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʘʣʫ ʪʝʢ ʙʽʨץʘʪʘʨ ʰʘʨʪʪʘʨ ʩʘץʪʘʣסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ᴇשʜʝʫ װʰʽʥ 

ʨץײʩʘʪ ʝʪʽʣʫʽ ʤװʤʢʽʥ: 

- ᴅʨʪװʨʣʽ ʛʝʥʝʟʜʽ ʘʫʨʫʣʘʨʜʳ ʝʤʜʝʫ װʰʽʥ ʭʘʣʳץ ʤʝʜʠʮʠʥʘʩʳʥʜʘ װʣʢʝʥ ʪᴅʞʽʨʠʙʝʩʽ 

ʙʦʣʫ; 

- ʦʥʳ ʤʝʜʠʮʠʥʘʜʘ ץʦʣʜʘʥʫסʘ, ʷסʥʠ ʬʘʨʤʘʢʦʧʝʷʣʳץ ʦʙʲʝʢʪʽʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ʙʦʣʫʳ ʢʝʨʝʢ ʥʝʤʝʩʝ ʦסʘʥ ʩʪʘʥʜʘʨʪʪʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ץʦʣʜʘʥʳʩʪʘסʳ ʤʝʨʟʽʤʽ 

ʙʘʨ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ᴇשʜʝʣʛʝʥ, ʞʘʩʘʣסʘʥ ʞᴅʥʝ ʘʣʳʥסʘʥ ʙʦʣʫʳ ʪʠʽʩ; 

- ʰʠʢʽʟʘʪ ץʦʨʳ פʈ ʘʫʤʘסʳʥʜʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʙʦʣʫʳ ʪʠʽʩ; 

- ʰʠʢʽʟʘʪʪʳ ʜʘʡʳʥʜʘʫ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʦʨʳʥʜʳ ʙʦʣʫʳ 

ʪʠʽʩ. 

ɹײʜʘʥ ʙʘʩץʘ, ץʘʡʪʘ ᴇשʜʝʫ װʰʽʥ ʘʣʳʥסʘʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘʥ ʘʣʳʥʘʪʳʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʰʳסʫʳ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʫʳ ʪʠʽʩ, ʘʣ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

ʟʘʪʪʘʨ ʢʝʰʝʥʽʥ ʘʣʫ ʰʘʨʪʪʘʨʳ ʦʥʳש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʧʝʫʽ 

ʢʝʨʝʢ. ᴆʩʽʤʜʽʢʪʝʨʜʝʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳʥʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʪװʨʣʽ 

ʬʘʢʪʦʨʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ᴇשʜʝʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʪ. ʙ. ʧʨʦʮʝʩʪʝʨʽ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʙʝʣʛʽʣʽ. 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɽʫʨʦʧʘʣʳץ ʌʘʨʤʘʢʦʧʝʷʤʝʥ 

 שʄʝʤʣʝʢʝʪʪʽʢ ʬʘʨʤʘʢʦʧʝʷʩʳʥʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ ʡʣʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝװ

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ. ɼʝʤʝʢ, ʦʥʳ ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ ʘʥʳץʪʘʡʜʳ. ɼᴅʨʽʣʽʢ 

ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʥʳץʪʘʣסʘʥ ʢʝʟʜʝ ʤʳʥʘʣʘʨ ʙᴇʣʽʥʝʜʽ: 

2.1 ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʘʥʳץʪʘʫ; 

2.2 ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ; 

2.3 ʙʽʨץʘʪʘʨ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʘʥʳץʪʘʫʜʳ ץʘʤʪʠʪʳʥ ʪʘʟʘʣʳץץʘ ʩʳʥʘʫ: 

2.3.1 ʙᴇʛʜʝ ץʦʩʧʘʣʘʨ; 

2.3.2 ʢʝʧʪʽʨʫ ʢʝʟʽʥʜʝ ʤʘʩʩʘʥʳ ʞʦסʘʣʪʫ; 

2.3.3 ʢװʣʜʽʣʽʢ (ʞʘʣʧʳ ʢװʣ, 10% ʍʣʦʨʣʳ ʩʫʪʝʢ ץʳʰץʳʣʳʥʜʘ ʝʨʽʤʝʡʪʽʥ ʢװʣ, 

ʩʫʣʴʬʘʪʪʳ ʢװʣ); 

2.3.4 ʘʫʳʨ ʤʝʪʘʣʜʘʨ; 

2.3.5 ʨʘʜʠʦʥʫʢʣʠʜʪʝʨ; 

2.3.6 ʧʝʩʪʠʮʠʜʪʝʨ 

2.3.7 ɸʬʣʦʪʦʢʩʠʥʜʝʨ 

2.3.8 ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳץ; 

2.4 ᴅʩʝʨ ʝʪʝʪʽʥ ʟʘʪʪʘʨʜʳש ʩʘʥʜʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫ; 

2.5 ʬʘʨʤʘʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽ; 
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2.6 ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʩʘץʪʘʫ ʰʘʨʪʪʘʨʳ (ʙʫʳʧ-ʪװʶ, ʩʘץʪʘʫ ʦʨʥʳʥʜʘסʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץ) ʞᴅʥʝ ʦʥʳ ʪʘשʜʘʧ ʘʣʳʥסʘʥ ץʘʧʪʘʤʘʜʘ 

ʩʘץʪʘʫ ʤʝʨʟʽʤʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ.  

ɽʫʨʦʧʘʣʳץ ʌʘʨʤʘʢʦʧʝʷ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש 

 ʪʘʡʜʳ. ʇʝʩʪʠʮʠʜʪʝʨʜʽץʙʦʣʫʳʥ ʘʥʳ שʨʘʤʳʥʜʘ ʧʝʩʪʠʮʠʜʪʝʨ ʤʝʥ ʘʬʣʦʪʦʢʩʠʥʜʝʨʜʽײץ

ʘʥʳץʪʘʫ ʝʛʽʣʛʝʥ ʜϸʨʽʣʽʢ Ϻʩʽʤʜʽʢʪʝʨ ʠhʢʽʟʘʪʳ Ϯʰʽʥ Ϥʘʥʘ ʞϮʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥʳʥʘ ʥʘʟʘʨ 

ʘʫʜʘʨʫ ʢʝʨʝʢ,  ʩʝʙʝʙʽ ʞʘʙʘʡʳ ᴇʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ װʰʽʥ ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʘʥʳץʪʘʣʤʘʡʜʳ. 

ɸʬʣʦʪʦʢʩʠʥʜʝʨ ʪʨʦʧʠʢʘʣʳϨ ʞʘϤʜʘʡʣʘʨʜʘ Ϻʩʝʪʽʥ Ϻʩʽʤʜʽʢʪʝʨ Ϯʰʽʥ ʘʥʳϨʪʘʣʘʜʳ, ʙϰʣ 

ʢϺʨʩʝʪʢʽʰ ʙʽʟʜʽϬ ʘʡʤʘϨʪʳϬ, ʷϤʥʠ ϧʘʟʘϨʩʪʘʥʜʘ Ϻʩʝʪʽʥ Ϻʩʽʤʜʽʢʪʝʨʽ Ϯʰʽʥ ʘʥʳϨʪʘʣʤʘʡʜʳ. 

ɸʣʘʡʜʘ, ʪᴇʤʝʥʜʝ ʙʽʟ ʘʬʣʦʪʦʢʩʠʥʜʝʨʜʽ, ʩʦʥʜʘʡ-ʘץ ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʘʥʳץʪʘʫ 

  .ʘʨʘʩʪʳʨʘʤʳʟץ ʪʘʫʜʳץʩʳʥʳʣʘʪʳʥ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ʘʥʳײ ʰʽʥװ

ʊᴇʤʝʥʜʝ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʷʥʜʘʣסʘʥ. 

2.1 ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʘʥʳץʪʘʫ 

ʆʩʳ "ɼᴆʐ ʘʥʳץʪʘʫ" ʢᴇʨʩʝʪʢʽʰʽʥʜʝ, ʘʣʜʳʤʝʥ, ʢʝʧʪʽʨʽʣʛʝʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥʳש ʞʘסʜʘʡʳʥʘ  ʢᴇʟʙʝʥ ʰʦʣʫ ʞʘʩʘʣʘʜʳ: ʦʣ ʪײʪʘʩ, ײʩʘץʪʘʣסʘʥ, ʢʝʩʽʣʛʝʥ ʥʝʤʝʩʝ 

 ʰʽʥװ ʜʘʥ ʢʝʡʽʥ ɼᴆʐײʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. ɹסʪʘʨץʨʘײʪᴅʨʽʟʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʤʘ ʜʝʛʝʥ ʩ ץʥʪʘײ

ʦʥʳש ʭʘʣʳץʘʨʘʣʳץ ʘʪʘʫʳ ʞᴅʥʝ ʦʥʜʘסʳ ᴅʩʝʨ ʝʪʫʰʽ ʟʘʪʪʘʨʜʳש ʩʘʥʜʳײץ ץʨʘʤʳʥʳש ʤᴅʥʽ, ʘʣ 

ᴅʩʝʨ ʝʪʫʰʽ ʟʘʪʪʘʨ ʙʝʣʛʽʩʽʟ ʙʦʣʩʘ, ʦʥʜʘ ʵʢʩʪʨʘʢʪʠʚʪʽʢ ʟʘʪʪʘʨʜʳש ʩʘʥʳ ʢʝʣʪʽʨʽʣʝʜʽ.  

 

2.2 ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʦʥʳש ʤʘʢʨʦʩʢʦʧʠʷʣʳץ ʞᴅʥʝ 

ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫʳʥ, ʩʦʥʜʘʡ-ʘץ ʦʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ 

ʟʘʪʪʘʨʜʳש ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʳʥ ʘʡץʳʥʜʘʫʜʳ ʢᴇʟʜʝʡʜʽ.  

 

2.2.1 ʄʘʢʨʦ- ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷ 

ɸ ץʦʩʳʤʰʘʩʳʥʜʘ (ɸ-1 ï ɸ-4 ʩʫʨʝʪʪʝʨʽʥʜʝ) ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ 

ʢʝʣʪʽʨʽʣʛʝʥ. ᴆʩʽʤʜʽʢʪʝʨʜʽ ʤʘʢʨʦʩʢʦʧʠʷʣʳϨ ʪʘʣʜʘʫ ʦʣʘʨʜʳש ʪװʧʥײʩץʘʣʳסʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʩʳʨʪץʳ ʙʝʣʛʽʣʝʨʜʽ ʩʠʧʘʪʪʘʫʜʳ ʢᴇʟʜʝʡʜʽ. ϹʩʽʤʜʽʢʪʝʨʜʽϬ ʞʝʨ Ϯʩʪʽ ʙϺʣʽʛʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ 

ʩʘʙʘײץ ץʨʳʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʪʘʨʤʘץʪʘʥʫ ʩʠʧʘʪʳʥʘ (ץʘʨʘʧʘʡʳʤ 

ʥʝʤʝʩʝ ʪʘʨʤʘץʪʘʣסʘʥ), ʪʽʢ, ץʠʩʳץ ʥʝʤʝʩʝ ʢᴇʪʝʨʽשʢʽ, ʢᴇʣʜʝʥʝץ שʠʤʘ ʪװʨʽʥʝ, ʙʝʪʪʽש ʪװʩʽʥʝ, 

ᴇʣʰʝʤʽʥʝ (ʥʝʛʽʟʜʽש ʜʠʘʤʝʪʨʽ, ײʟʳʥʜʳסʳ), ʞʘʧʳʨʘץʪʘʨʜʳש ʦʨʥʘʣʘʩʫʳ, ʛװʣ ʰʦסʳʨʳʥʳש 

ʪװʨʽʥʝ, ʞʘʧʳʨʘץʪʘʨʜʳש, ʛװʣʜʝʨʜʽש, ʞʝʤʽʩʪʝʨʜʽש ʤʦʨʬʦʣʦʛʠʷʩʳ ʤʝʥ ʘʥʘʪʦʤʠʷʩʳʥʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ɻװʣʜʝʨ װʰʽʥ ʛװʣ ʰʦסʳʨʳʥʳש ʪװʨʽʥ ʙʝʣʛʽʣʝʡʜʽ, ʛװʣ 

ʰʦסʳʨʳʥʳײץ שʨʳʣʳʩʳʥ, ʞʘʧʳʨʘץʰʘʣʘʨʜʳש ʥʝʤʝʩʝ ʪʽʩʪʝʨʜʽש ʩʘʥʳ ʤʝʥ ʧʽʰʽʥʽʥ, ʦʣʘʨʜʳש 

ʙʦʷʫʳʥ, ʪʦʩʪʘסʘʥʜʘʨʜʳש ʩʘʥʳ ʤʝʥ ʧʽʰʽʥʽʥ, ʧʝʩʪʠʮʠʜʪʝʨʜʽש ʩʘʥʳ ʤʝʥ ʧʽʰʽʥʽʥ ʞᴅʥʝ 

ʙʘʡʣʘʫʜʳײץ שʨʳʣʳʩʳʥ ʘʥʳץʪʘʡʜʳ.  

ϹʩʽʤʜʽʢʪʝʨʜʽϬ ʞʝʨ ʘʩʪʳ ʙϺʣʽʛʽʥʽϬ ʤʘʢʨʦʩʢʦʧʠʷʩʳ ʙװʪʽʥ ʰʠʢʽʟʘʪ ʤʳʩʘʣʳʥʜʘ ʪʘʤʳʨ 

ʤʝʥ ʪʘʤʳʨʰʘ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʦʣʘʨʜʳײ שʟʳʥʜʳסʳ ʤʝʥ ץʘʣʳשʜʳסʳʥ, ʙʘʩʪʳ ʞᴅʥʝ ʙװʡʽʨ 

ʪʘʤʳʨʣʘʨʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳʥ, ץʘʙʳץʪʳש ʩװʨʝʢʢʝ ʞʘʥʘʩʫʳʥ, ʦʣʘʨʜʳש ʪװʩʽ ʤʝʥ ʠʽʩʽʥ ʪ. ʙ. 

ʩʠʧʘʪʪʘʫʜʳ ʢᴇʟʜʝʡʜʽ. 

ʄʝʜʠʮʠʥʘʜʘ ץʦʣʜʘʥʫ װʰʽʥ פʈ ɼʉʄ ʨץײʩʘʪ ʝʪʢʝʥ ʢʝʨʤʝʢ ɻʤʝʣʠʥ ʪװʨʽʥʜʝʛʽ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽ ʤʝʥ ʪʘʤʳʨʳʥ ʤʘʢʨʦʩʢʦʧʠʷʣʳץ ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ 
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ʩʠʧʘʪʪʘʫ ʤʳʩʘʣʜʘʨʳʥʜʘ ץʘʨʘʩʪʳʨʘʤʳʟ; ʦʣʘʨסʘ ʤʦʥʦʛʨʘʬʠʷʣʘʨ פʈ ʄʌ ʝʥʛʽʟʽʣʜʽ, ʷסʥʠ 

ʘʪʘʣסʘʥ ᴇʩʽʤʜʽʢ ʦʙʲʝʢʪʽʣʝʨʽ ʬʘʨʤʘʢʦʧʝʷʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ɸ ץʦʩʳʤʰʘʩʳ.  

ʐϺʧʪʝʨ ʤʘʢʨʦʩʢʦʧʠʷʩʳ. ʂʝʨʤʝʢ ɻʤʝʣʠʥ ï ʙʠʽʢʪʽʛʽ 30-80ʩʤ ʙʦʣʘʪʳʥ ʞʘʙʘʡʳ ᴇʩʝʪʽʥ 

ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʽ ᴇʩʽʤʜʽʢ. ʉʘʙʘץ ï ʪʽʢ, ʞʦסʘʨסʳ ʙᴇʣʽʛʽ ץʳʩץʘʨʪʳʣסʘʥ, ʝʢʽ ʘʟ, ᴅʜʝʪʪʝ 

ʞײʧʪʳץ ʙײʪʘץʪʘʨʳʥʜʘ ʢʝץ שʘʣץʘʥ ʪᴅʨʽʟʜʽ ʩʳʧʳʨסʳʰʳ ʙʦʣʘʜʳ. ɾʘʧʳʨʘץʪʘʨʳ ï ʢᴇʧʪʝʛʝʥ 

ᴇʨʥʝʢʪʝʨʽ ʙʘʨ, ʞʘʩʳʣ ʥʝʤʝʩʝ ʢᴇʛʽʣʜʽʨ-ʞʘʩʳʣ ʪװʩʪʽ, ʩʳʥסʘʥʜʘ ץʳʟʘʨʘʜʳ. ʊװʩʪʝʨʽ ʙʽʨ ʥʝʤʝʩʝ 

ʙʽʨʥʝʰʝ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɻװʣʜʝʨʽ ʢʽʰʢʝʥʪʘʡ, 1-3-4-ʛװʣ ʰʦסʳʨʳ ʢʦʣʦʩʢʘʣʘʨʳ-ʞʘʨʪʳʣʘʡ, 

-ʳ 4סʟʳʥʜʳײ ʳʨʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʂʦʣʦʩʢʘʣʘʨסʣ ʰʦװʘʥ ʪᴅʨʽʟʜʽ ʥʝʤʝʩʝ ʧʠʨʘʤʠʜʘʣʴʜʳ ʛץʘʣץ

5-6 ʤʤ, ʪʦʩʪʘסʘʥ ײʟʳʥʜʳסʳ 4-4,5 ʤʤ, ʥʝʛʽʟʜʝ ʞᴅʥʝ ʪʘʤʳʨʣʘʨ ʙʦʡʳʤʝʥ ʞʘʨʪʳʩʳʥʘ ʜʝʡʽʥ, 

ʢʝʡʜʝ ʝʢʽ ʽʰʢʽ ʪʘʤʳʨʣʘʨ ʙʦʡʳʤʝʥ ʪʳסʳʟ ʞᴅʥʝ ᴇʪʝ ײʟʳʥ ʪװʩʽʨʽʣʛʝʥ. ɸʷסʳ ʘץ ʥʝʤʝʩʝ 

ʙʦʟסʳʣʪ-ʢװʣʛʽʥ, 5 ʩʠʨʝʢ 10 ʰʦץʪʳ.  ɾʘʧʳʨʘץʪʘʨʳ ʢᴇʢ-ʢװʣʛʽʥ, ʪʝʢ ʢʝʡ ʞʘסʜʘʡʜʘ ʘץ ʪװʩʪʽ. 

ʊץײʳʤʜʘʨʳ ï ײʟʳʥ ʞײʤʳʨʪץʘ ʪᴅʨʽʟʜʽ, ײʟʳʥʜʳסʳ 2 ʤʤ, ʝʥʽ 0,6 ʤʤ, ץʘʨʘ-ʢװʣʛʽʥ-ץʦשʳʨ ʪװʩʪʽ. 

ʊʘʤʳʨ ʞϸʥʝ ʪʘʤʳʨʰʘ ʤʘʢʨʦʩʢʦʧʠʷʩʳ. ʊײʪʘʩ ʰʠʢʽʟʘʪ: ײʟʳʥʜʳסʳ 5 ʩʤ-ʛʝ ʞᴅʥʝ 

 ,ʡʽʥʜʽװʘʰʪʳ, ʪסʳʟ ʘסʳ 3 ʩʤ-ʛʝ ʜʝʡʽʥʛʽ ʪʘʤʳʨʣʘʨ ʤʝʥ ʪʘʤʳʨʰʘ ʢʝʩʝʢʪʝʨʽ, ʪʳסʜʳשʘʣʳץ

ʠʽʣʛʝʥ, ʞץײʘ ץʘʙʳסʳ ʙʘʨ, ʘסʘʰץʘ ʪʳסʳʟ ʞʘʥʘʩץʘʥ. ʊʘʤʳʨʜʳש ʳʜʳʨʘʪʳʣʤʘסʘʥ ʙᴇʣʽʢʪʝʨʽ 

ʜᴇשʛʝʣʝʢ ʧʽʰʽʥʜʽ, ʩʳʨʪʳʥʘʥ ײʩʘץ-, ʪʝʛʽʩ-, ײʟʳʥʘ ʙʦʡʳ ʤʳʞʳʣסʘʥ(ᴅʞʽʤʜʽ), ץʦשʳʨ, ʪװʨʣʽ 

ʨʝשʜʝʨʽ ʙʘʨ ʪʦʣץʳʥʜʳ (ʩײʨ, ץʦשʳʨ, ץʳʟʳʣ ʞᴅʥʝ ʪ.ʙ.). ʉʳʥסʘʥ ʢʝʟʜʝ ʞᴅʥʝ ײʟʳʥʘ ʙʦʡʳ 

ʢʝʩʫʜʝ ץʘʙʘʪʪʳץ ʙᴇʣʽʛʽ ץʘʨʘ ʪװʩʪʽ, ʘסʘʰ ʙᴇʣʽʛʽ ʘʰʳץ, ʢʨʝʤʜʽ ʨʝשʜʽ, ʢʝʡ ʞʝʨʣʝʨʜʝ ץʳʟסʳʣʪ 

ʪװʩʪʽ ʙʦʣʘʜʳ. ʅʝʛʽʟʛʽ ʪʘʤʳʨʜʳש ʙʝʪʽʥʜʝ ײʩʘץ ʩװʡʝʣ ʪᴅʨʽʟʜʽ ʪװʟʽʣʽʤʜʝʨ ʪʽʟʙʝʛʽ ʦʨʛʘʥʳ ʦʩʽʥʽש 

ʙʦʡʳʤʝʥ ʰʘʰʳʣסʘʥ (ᴅʨʙʽʨ ʪʽʟʙʝʢʪʝ 3-6-7 ʙʦʡʳʥʰʘ). ʅʝʛʽʟʛʽ ᴇʟʝʢʪʽ ʪʘʤʳʨʜʳש ʙװʡʽʨʽʥʜʝ 

 ʪʘʨʳʥʜʘץʩʳʥʳ ץʦʣʘʨ ʙʦʡʣʳ  ץʪʘʨʳ ʙʘʨ, ʩʦʥʜʘʡ-ʘץʘʣʜʳץ שʡʽʨ ʪʘʤʳʨʣʘʨʳʥʳװʙ שʘʣʳץ

ʪʦʣץʳʥʜʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʀʽʩʽ ʘʱʳ, ʪײʪץʳʨ.   

ʄʠʢʨʦʩʢʦʧʠʷʣʳϨ ʪʘʣʜʘʫ ï ײʩʘץʪʘʣסʘʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʟ̔ʘʪʳʥ (ʢʝʩʽʣʛʝʥ, 

  (ʡʽʨʰʽʢʪʝʨʛʝ ʢʝʩʽʣʛʝʥ-ʧʨʝʩʪʝʣʛʝʥװʪᴅʨʽʟʜʽ, ʢʝʩʝʢʰʝʣʝʨ ʤʝʥ ʪ ץʥʪʘײ ,ʘʥסʪʘʣץʩʘײ

ʘʥʳץʪʘʫʜʳש ʥʝʛʽʟʛʽ ᴅʜʽʩʽ. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʪʘʣʜʘʫʜʳש ʙײʣ ʪװʨʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʳʥ ʙʽʣʫʽʥʝ ʥʝʛʽʟʜʝʣʝʜʽ ʞᴅʥʝ ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʥʽ ʙʘʩץʘ ᴇʩʽʤʜʽʢʪʽש 

ʙᴇʣʽʢʪʝʨʽʥʝʥ ʘʞʳʨʘʪʘʪʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʜʽ ʪʘʙʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʐϺʧ ʤʠʢʨʦʩʢʦʧʠʷʩʳ. ʂʝʨʤʝʢ ɻʤʝʣʠʥ ᴇʩʽʤʜʽʛʽ ʤʳʩʘʣʳʥʜʘ ʰᴇʧ ʤʠʢʨʦʩʢʦʧʠʷʩʳʥ 

ʧʣʘʩʪʠʥʢʘʩ r ץɾʘʧʳʨʘ .ץʘʨʘʩʪʳʨʘʡʳץ ʩʳʨʪʳʥʘʥ ʵʧʠʜʝʨʤʠʩʧʝʥ ʞʘʙʳʣסʘʥ. ʕʧʠʜʝʨʤʠʩ 

ʞʘʩʫʰʘʘʨʘʣʳץ ʞʘʩʫʰʘʣʘʨʳ ʞʦץ ʢװʡʜʝ ʪʳסʳʟ ʪײʡʳץʪʘʣסʘʥ. ɾʦסʘʨסʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ 

ʵʧʠʜʝʨʤʠʩ ʞʘʩʫʰʘʣʘʨʳ ײʩʘץ-ʪװʡʽʨʰʽʢʪʽ ʢʫʪʠʢʫʣʘʤʝʥ ʞʘʙʳʣסʘʥ. ɾʘʧʳʨʘסʳ 

ʜʦʨʟʠʚʝʥʪʨʘʣʜʳ, ʞʦסʘʨסʳ, ʘʜʘʢʩʠʘʣʴʜʳ ʞʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ, 2-ץʘʪʘʨ ʪʳסʳʟ ʪײʡʳץʪʘʣסʘʥ 

ʞʘץʩʳ ʜʘʤʳסʘʥ ʧʘʣʠʩʘʜʪʳ. ʂʝʫʝʢʪʽ ʤʘʪʘ ʙʦʨʧʳʣʜʘץ, ʞʘʧʳʨʘץʪʳש ʝʥʽ ʙʦʡʳʥʰʘ ʩʦʟʳʣסʘʥ 

ʞᴅʥʝ ʞʘʟʳץʪʳץʪʘ ʞʘʪץʘʥ, ʪװʨʣʽ ʧʽʰʽʥʜʽ ʞʘʩʫʰʘʣʘʨʜʘʥ ʪײʨʘʜʳ (ʩʫʨʝʪ. 1).  

ʆʧʪʠʢʘʣʳץ ʤʠʢʨʦʩʢʦʧʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪ ʘʣʳʥסʘʥ 

ᴇʩʽʤʜʽʢʪʽש ʙʦʪʘʥʠʢʘʣʳץ ʪʠʽʩʪʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʦʧʪʠʢʘʣʳץ ʤʠʢʨʦʩʢʦʧʪʘʨ ᴅʜʽʩʽʤʝʥ 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʝʜʽ ʞᴅʥʝ ʙײʣ ʨʝʪʪʝ, ᴅʜʝʪʪʝ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʙʘʨʣʳץ ʘʥʘʪʦʤʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ 

ʜᴅʣ ʘʥʳץʪʘʣʘʜʳ. פʘʨʘʫ ʢʝʟʽʥʜʝʛʽ ʞʘʨʳץ-ʞʘʩʘʥʜʳ, ʰʘסʳʣʳʩץʘʥ ʙʦʣʘʜʳ. ױʣסʘʶ-18-ʜʝʥ 40-

  .ʘ ʜʝʡʽʥץ

ʊʘʤʳʨʣʳ-ʪʘʣʰʳץʪʳ ʙʫʤʘʣʘʨ(ʰʦסʳʨʣʘʨ) ʤʝʟʦʬʠʣʣ ʞʘʧʳʨʘסʳʥʘ ʝʥʝʜʽ. ᴆʪʢʽʟʫʰʽ 

ʰʦסʳʨʜʳש ʪװʨʽ ʢʦʣʣʘʪʝʨʘʣʜʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʫʙʵʧʠʜʝʨʤʘʣʜʳ ʙײʨʳʰʪʳץ ʢʦʣʣʝʥʭʠʤʘ 3-

ʪʘʤʳʨʜʳװ שʩʪʽʥʜʝʛʽ ץʘʪʘʨʜʘסʳ, 4-ʦʥʳש ʘʩʪʳʥʜʘסʳ ץʘʪʘʨʜʘסʳ. ʕʧʠʜʝʨʤʘʥʳש ʝʢʽ ʞʘסʳʥʜʘ 
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ʙʽʨʜʝʡ ײץʨʳʣʳʤʳ ʙʘʨ ʞᴅʥʝ ʰʘסʳʥ ʞʘʩʫʰʘʣʘʨʜʘʥ ʪײʨʘʜʳ, ʢʦʥʪʫʨʜʘ ʢᴇʧʙײʨʳʰʪʳ. ʋʩʪʴʠʮʘ 

ʝʢʽ ʞʘסʳʥʘʥ ʜʘ ʢᴇʧ, ʦʣʘʨ 2-3, ʢʝʡʜʝ 4 ʵʧʠʜʝʨʤʠʩ ʞʘʩʫʰʘʣʘʨʳʤʝʥ ץʦʨʰʘʣסʘʥ. ɾʘʧʳʨʘץʪʳש 

ʙʘʨʣʳץ ʙʝʪʽ ʙʦʡʳʥʰʘ ʰʘʰʪʘʨ ʙʽʨʞʘʩʫʰʘʣʳ, ʘʣ ʞʦסʘʨסʳ ʞʘסʳ  ʩᴅʣ ʠʽʣʛʝʥ ʞᴅʥʝ ʜᴇʨʝʢʽ 

ʪװʡʽʨʰʽʢʪʽ(ʛʨʫʙʦʙʦʨʦʜʘʚʯʘʪʳʡ). 

 

1 ï ɾʦסʘʨסʳ ʵʧʠʜʝʨʤʠʩ, 2 ï ʙʘסʘʥʘʣʳ ʤʝʟʦʬʠʣʣ, 3 ï ʪᴇʤʝʥʛʽ ʵʧʠʜʝʨʤʠʩ, 4 ï ʢʝʫʝʢʪʽ 

ʤʝʟʦʬʠʣʣ, 5 ï ʰʦסʳʨʜʳ ᴇʪʢʽʟʫʰʽ, 6-ʰʦסʳʨʜʳ ʧʘʨʝʥʭʠʤʠʷʣʳץ ᴇשʜʝʫ 

1 ï ʩʫʨʝʪ - ɾʘʧʳʨʘץʪʳש ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʳ (ʭ 180) 

ʐʘʰʪʘʨ ʞʠʽ ʪװʩʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʰʘʰʪʳ ʙʝʢʽʪʫ ʦʨʥʳʥʜʘ ʵʧʠʜʝʨʤʠʩ 

ʞʘʩʫʰʘʣʘʨʳʥʳש ʨʦʟʝʪʢʘʩʳʤʝʥ ץʦʨʰʘʣסʘʥ ʢʽʰʢʝʥʝ ʜᴇשʛʝʣʝʢ ʚʘʣʠʢ ץʘʣʘʜʳ (ʩʫʨʝʪ 2, 3). 

ɾʘʧʳʨʘץʪʳש ʙʘʨʣʳץ ʪʘʣʰʳץʪʘʨʳʥʳש ʧʘʨʝʥʭʠʤʠʷʣʳץ ץʘʧʪʘʤʘʩʳ ʙʘʨ. 

 

1- ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ, 2-ʪʨʠʭʦʤ ʥʝʛʽʟʽ 

 

2-ʩʫʨʝʪ-ɾʘʧʳʨʘץʪʳש ʞʦסʘʨסʳ ʵʧʠʜʝʨʤʠʩʽ (ʭ 760) 

ʉʘʙʘץ ʵʧʠʜʝʨʤʘʤʝʥ ʞʘʙʳʣסʘʥ, ʵʧʠʜʝʨʤʘʥʳש ʩʳʨʪץʳ ץʘʙʘʪʳ ʢʽʰʢʝʥʝ ʪװʡʽʨʰʽʢʪʽ 

ʢʫʪʠʢʫʣʘʥʳ ײץʨʘʡʜʳ (ʩʫʨ. 4, 5). 

 

1-ʫʩʪʴʠʮʘ, 2-ʪʨʠʭʦʤ ʥʝʛʽʟʽ 

ʉʫʨʝʪ 3- ɾʘʧʳʨʘץʪʳש ʪᴇʤʝʥʛʽ ʵʧʠʜʝʨʤʠʩʽ(ʭ 760) 
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1-ʵʧʠʜʝʨʤʠʩ, 2-ʙʘʩʪʘʧץʳ ץʘʙʳ3 ,ץ-ʩʢʣʝʨʝʥʭʠʤʘ, 4-ᴇʪʢʽʟʛʽʰ ʰʦסʳʨ 

ʧʘʨʝʥʭʠʤʘ 

4-ʩʫʨʝʪ-ʞʘʩ ʩʘʙʘץʪʳש ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʳ (ʭ 180) 

ʉʢʣʝʨʝʥʭʠʤʘʣʳץ ʞʘʩʫʰʘ ʪʦʧʪʘʨʳ ʘʨץʳʣʳ ʦʨʪʘʣʳץ ʮʠʣʠʥʜʨʜʝʥ ʢװʨʪ ʰʝʢʪʝʣʛʝʥ 

ʙʘʩʪʘʧץʳ ץʘʙʳץʪʳש ʧʘʨʝʥʭʠʤʘʩʳʥʳץ שʘʙʘʪʳ ʪʝʨʝשʽʨʝʢ ʦʨʥʘʣʘʩץʘʥ. ɸʣסʘʰץʳ ץʘʙʳץʪʘ ʝʢʽ 

 .ʘʥסʘʙʘʪ ʜʘʤʳץ

 

1-ʵʧʠʜʝʨʤʠʩ, 2-ʙʘʩʪʘʧץʳ ץʘʙʳ3 ,ץ-ʩʢʣʝʨʝʥʭʠʤʘ, 4-ʞװʨʝʢ ʧʘʨʝʥʭʠʤʘ, 

5-ʢʩʠʣʝʤʘ, 6-ʬʣʦʵʤʘ 

5-ʩʫʨʝʪ-ʛʝʥʝʨʘʪʠʚʪʽʢ ʬʘʟʘ ʩʘʙʘסʳʥʳש ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʳ (ʭ 180) 

 

ʉʘʙʘץʪʳש ʙʽʨʽʥʰʽ ץʘʙʘʪʳ ײץʨʘʤʳʥʜʘ ʭʣʦʨʦʬʠʣʣ ̔ ʙʘʨ ʘʩʩʠʤʠʣʷʮʠʦʥʜʳ ʤʘʪʘʜʘʥ 

ʪײʨʘʜʳ, ʞʘʩʫʰʘʣʘʨʳ ʩʦʟʳʣʳʧ, ʵʧʠʜʝʨʤʘסʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʦʨʥʘʣʘʩץʘʥ ʙʦʣʳʧ ʢʝʣʝʜʽ 

(ʩʫʨ.6) 

 

1-ʵʧʠʜʝʨʤʠʩ, 2-ʘʩʩʠʤʠʣʷʮʠʷʣʳץ ʤʘʪʘ, 3-ʙʘʩʪʘʧץʳ ץʘʙʳץʪʳש ʧʘʨʝʥʭʠʤʠʷʣʳץ 

ʞʘʩʫʰʘʣʘʨʳ, 4-ʩʢʣʝʨʝʥʭʠʤ, 5-ʬʣʦʵʤʘ, 6-ʢʩʠʣʝʤʘ 

6-ʩʫʨʝʪ-ʧʦʩʪʛʝʥʝʨʘʪʠʚʪʽ ʬʘʟʘ ʩʘʙʘסʳʥʳש ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʳ (ʭ 180) 
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ʆʣʘʨ ʤʘשʳʟʜʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʝʣʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʍʣʦʨʦʬʠʣʣʦʥʜʳ ʧʘʨʝʥʭʠʤʘ 

ʞʘʩ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʜʘʤʳסʘʥ. ɽʢʽʥʰʽ ץʘʙʘʪ ᴅʨʪװʨʣʽ ʬʦʨʤʘʜʘסʳ ʧʘʨʝʥʭʠʤʠʷʣʳץ 

ʞʘʩʫʰʘʣʘʨʜʘʥ ʪײʨʘʜʳ. ʉʢʣʝʨʝʥʭʠʤʠʷʣʳץ ʞʘʩʫʰʘʣʘʨ ץʘʣʳץ שʘʙʳʨסʘʣʳ, ʢᴇʣʜʝʥʝץ שʠʤʘʜʘ 

ʥװʢʪʝʣʽ ץʫʳʩʧʝʥ ʜᴇשʛʝʣʝʢ ʙʦʣʳʧ ʢʝʣʝʜʽ.  

ʉʢʣʝʨʝʥʭʠʤʠʷʣʳץ ʞʘʩʫʰʘʣʘʨ ʘʡʤʘסʳʥʜʘ ץʘʙʳץʪʳש ʢʝʡʙʽʨ ʞʘʧʩʘʨʣʘʩ ʞʘʩʫʰʘʣʘʨʳ 

ʞʘʣסʳʟ ʢʨʠʩʪʘʣʜʘʨ ï ʜʨʫʟʜʘʨʳ ʙʘʨ. ʆʨʪʘʣʳץ ʮʠʣʠʥʜʨʜʝ ᴇʪʢʽʟʛʽʰ ʤʘʪʘ ʰʦסʳʨʣʘʨʳʤʝʥ 

ʦʨʥʘʣʘʩץʘʥ. ʐʦסʳʨʣʘʨʜʘ ʢʘʤʙʠʡ ʞײʤʳʩ ʽʩʪʝʡʜʽ (ʩʫʨʝʪ 7). פʘʣʳץ שʘʙʳʨסʘʣʳ ʪʘʤʳʨʣʘʨ 

ʪʦʧʪʘʨʤʝʥ ʦʨʥʘʣʘʩץʘʥ. ᴄʨʙʽʨ ʰʦסʳʨʜʳש ʘʡʥʘʣʘʩʳʥʜʘ ʧʝʨʠʮʠʢʣʜʽ ʪʘʣʰʳץʪʘʨ ʪʦʙʳ ʙʘʨ. 

ɾװʨʝʢ ʧʘʨʝʥʭʠʤʘʩ rʰʘʰʳʨʘʥʜʳ. 

 

1-ʢʩʠʣʝʤʘ, 2-ʩʢʣʝʨʝʥʭʠʤʘ, 3-ʬʣʦʵʤʘ, 4-ʢʩʠʣʝʥ ʪʘʤʳʨʣʘʨʳʥʜʘסʳ ʵʢʩʪʨʘʢʪʠʚʪʽ 

ʟʘʪʪʘʨ, 5-ʞװʨʝʢ ʧʘʨʝʥʭʠʤʘ 

7-ʩʫʨʝʪ-ʩʘʙʘץʪʳש ᴇʟʝʢ ʙᴇʣʽʛʽʥʽש ʘʥʘʪʦʤʠʷʩʳ (ʭ 180) 

 

ɾװʨʝʢʰʝʥʽש(ʩʝʨʜʮʝʚʠʥʘ) ʢᴇʣʜʝʥʝץ שʠʤʘʩʳ ʜᴇשʛʝʣʝʢ, ʽʨʽ ʞץײʘ ץʘʙʳʨסʘʣʳ 

ʞʘʩʫʰʘʣʘʨʜʘʥ ʪײʨʘʜʳ. ʇʘʨʝʥʭʠʤʘʥʳש ʞʘʩʫʰʘʣʘʨʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʙʘʨ 

(ʩʫʨ. 8). 

 

1-ʞʘʩʫʰʘʣʘʨʜʳײץ שʨʘʤʳ, 2-ʩʢʣʝʨʝʥʭʠʤ, 3-ʬʣʦʵʤʘ 

8-ʩʫʨʝʪ-ʩʘʙʘץʪʳש ʽʰʢʽ ײץʨʳʣʳʤʳ (ʭ 760) 

 

ʆʩʳʣʘʡʰʘ, 1-8 ʩʫʨʝʪʪʝʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʢʝʨʤʝʢ ɻʤʝʣʠʥ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʞʝʨ װʩʪʽ 

ʙᴇʣʽʛʽʥʽש (ʰᴇʧʪʽש) ʥʝʛʽʟʛʽ ʘʥʘʪʦʤʠʷʣʳץ-ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ: 

- ʞʘʧʳʨʘץʪʘʨʜʳש ʪᴇʤʝʥʛʽ ʞᴅʥʝ ʞʦסʘʨסʳ ʵʧʠʜʝʨʤʘʩʳʥʳש ʙᴇʣʰʝʢʪʝʨʽ; 
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- ʙʽʨʞʘʩʫʰʘʣʳ ʪʨʠʭʦʤʘʣʘʨ, ʞʦסʘʨסʳ ʞʘסʳ  ʩᴅʣ ʠʽʣʛʝʥ ʞᴅʥʝ ʜᴇʨʝʢʽ ʪװʡʽʨʰʽʢʪʽ. 

- ʞװʨʝʢ ʧʘʨʝʥʭʠʤʘʩʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʳ ʙʘʨ ʩʘʙʘץʪʘʨʜʳש ʙʦʣʫʳ. 

ʉʘʙʘץʪʘסʳ ʘʩʩʠʤʠʣʷʮʠʦʥʜʳ ʤʘʪʘ, ʪʽʧʪʽ, ʧʦʩʪʛʝʥʝʨʘʪʠʚʪʽ ʬʘʟʘʥʳש ᴇʩʽʤʜʽʢʪʝʨʽʥʜʝ 

ʩʘץʪʘʣʘʜʳ, ʘʣ ʦʣʘʨʜʳש ʙʦʣʫʳ ʢʝʨʤʝʢ ɻʤʝʣʠʥ ʪװʨʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪײʨʘץʪʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʝʣʛʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʘʤʳʨʣʘʨ, ʪʘʤʳʨʰʘʣʘʨʳ, ʧʠʷʟʜʘʨ, ʪϮʡʥʝʢʪʝʨ ʞϸʥʝ ʧʠʷʟ ʪϮʡʥʝʢʪʝʨʽ 

ʤʠʢʨʦʩʢʦʧʠʷʩʳ. ɾʝʨ ʘʩʪʳ ʦʨʛʘʥʜʘʨʳʥʜʘ ʩʳʨʪץʳ ʙʝʪʽʥʽש ʞᴅʥʝ ʩʳʥʳץʪʳש ʧʽʰʽʥʽʥ, 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ᴇʣʰʝʤʽʥ, װʩʪʽשʛʽ ʙʝʪʽʥʝʥ ʪװʩʽʥ ʞᴅʥʝ ʞʘשʘ ʩʳʥʳץʪʘʨʜʘסʳ ʪװʩʽʥ, ʠʽʩʽ ʤʝʥ 

ʜᴅʤʽʥ ʘʥʳץʪʘʡʜʳ. ɯʨʽ ʪʘʤʳʨʣʘʨʜʳש, ʪʘʤʳʨʰʘʣʘʨʜʳש ʞᴅʥʝ ʪװʡʥʝʢʪʝʨʜʽש ʩʳʥʳסʳʥʜʘ 

ʥʝʤʝʩʝ ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʜʘ ʞʘʡ ʢᴇʟʙʝʥ, ʘʣ ʣʫʧʘʥʳש ʘʩʪʳʥʜʘ (10 X) ʥʝʤʝʩʝ ʤʠʢʨʦʩʢʦʧʧʝʥ 

ᴇʪʢʽʟʛʽʰ ʵʣʝʤʝʥʪʪʝʨʜʽש ʦʨʥʘʣʘʩʫʳʥ ץʘʨʘʡʜʳ. ʊʘʤʳʨʣʘʨʜʳש ʙʽʨʽʥʰʽʣʽʢ ʞᴅʥʝ ʝʢʽʥʰʽʣʽʢ 

 ʳ ʢʩʠʣʝʥץʘʰסʨʳʣʳʩ ʢʝʟʽʥʜʝ ʦʨʪʘʩʳʥʜʘ ʘʣײץ ʤʢʽʥ. ɹʽʨʽʥʰʽʣʽʢװʨʳʣʳʤʳ ʙʦʣʫʳ ʤײץ

ʪʘʤʳʨʣʘʨʳ ʢᴇʨʽʥʝʜʽ, ʝʢʽʥʰʽ ײץʨʳʣʳʩ ʢʝʟʽʥʜʝ ʦʨʪʘʩʳʥʜʘ ʘסʘʰ ʙʦʣʘʜʳ. ʊʘʤʳʨʰʘʥʳש 

ʪʘʤʳʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʙʝʣʛʽʣʝʨʽ: ʢʝʫʽʧ ץʘʣסʘʥ ʞʘʧʳʨʘץʪʘʨʜʳש 

 ʝʡʪʽʣʛʝʥשʘ ʞᴅʥʝ ʢʝץʳʩץ ʨʽʥʜʝ. ʇʠʷʟװʪʘʨ ʪץʪʘʨ ʥʝʤʝʩʝ ʪʳʨʪʳץʘʙʳʨʰʳץ ʳʨשʦץ ʪʘʨʳץʘʣʜʳץ

ʩʘʙʘץʪʘʨʜʘʥ ʪײʨʘʜʳ, ʦʥʜʘ  ץʘʣʳש ʞʘʧʳʨʘץʪʘʨ (ץʘʙʳʨʰʘץʪʘʨ) ʦʨʥʘʣʘʩץʘʥ. ʇʠʷʟʜʳש 

ʩʳʨʪʳʥʘʥ ײץʨסʘץ ץʘʙʳʨʰʘץʪʳ ʞʘʧʳʨʘץʪʘʨʤʝʥ ʞʘʙʳʣסʘʥ. ʇʠʷʟ ʪװʡʥʝʢʪʝʨʽʥʜʝ ʪʝʢ ʩʳʨʪץʳ 

 ʙʽʨʽʥʰʽʣʽʢ שʳ ʪʘʤʳʨʜʳסʠʤʘʜʘץ שʪʘʨʳ ʙʘʨ. ʂᴇʣʜʝʥʝץʪʳ ʞʘʧʳʨʘץʘʙʳʨʰʘץ ץʘסʨײץ

 ʞʘʩʫʰʘʣʘʨʳ ʞʠʽ ʪʘʤʳʨ שʨʳʣʳʩʳ ʢʝʟʽʥʜʝ: ʞʘʙʳʥʜʳ ʤʘʪʘ ï ʨʠʟʦʜʝʨʤʘ (ʵʢʟʦʜʝʨʤʘ), ʦʥʳײץ

ʰʘʰʪʘʨʳʥ ײץʨʘʡʜʳ. ɾʘʙʳʥʜʳ ʤʘʪʘʣʘʨʜʳש ʘʩʪʳʥʜʘ ʙʘʩʪʘʧץʳ ץʘʙʳץ, ʵʥʜʦʜʝʨʤʘ, ʦʨʪʘʣʳץ 

ʮʠʣʠʥʜʨ ʦʨʥʘʣʘʩץʘʥ. ɽʢʽʥʰʽʣʽʢ ײץʨʳʣʳʤʥʳש ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʜʘ ʢᴇʨʽʥʝʜʽ: ʞʘʙʳʥʜʳ 

ʤʘʪʘ ï ʧʝʨʠʜʝʨʤʘ, ץʘʙʳץ, ʘסʘʰ. ʇʝʨʠʜʝʨʤʘ ʪʳסʳʥʥʳץ שʘʣʳץ שʘʙʘʪʳʥʘʥ, ʬʝʣʣʦʛʝʥʥʝʥ 

ʞᴅʥʝ ʬʝʧʣʦʜʝʨʤʘʜʘʥ ʪײʨʘʜʳ. פʘʙʳסʳ ʧʘʨʝʥʭʠʤʘʥʳש ʞʘʩʫʰʘʣʘʨʳʥʘʥ ʪײʨʘʜʳ, ʦʣʘʨʜʘ ʞʠʽ 

ʤʝʭʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʢʝʟʜʝʩʝʜʽ: ʪʽʥʜʽ ʪʘʣʰʳץʪʘʨ, ץʘʪʪʳ ʞʘʩʫʰʘʣʘʨ. ʂʝʡʙʽʨ ʰʠʢʽʟʘʪ 

ʪװʨʣʝʨʽʥʽץ שʘʙʳץʪʘʨʳʥʜʘ ʩʝʢʨʝʪʦʨʣʳ ʩʳʡʳʤʜʳʣʳץ, ʘʨʥʘʣʘʨ, ʩʘʫʳʪʪʘʨ(ʤʣʝʯʥʠʢ) 

ʦʨʥʘʣʘʩץʘʥ. ʂʘʤʙʠʷ ʩʳʟʳסʳ ʘʥʳץ ʥʝʤʝʩʝ ʘʥʳץ ʝʤʝʩ ʙʦʣʘʜʳ. ɸסʘʰʪʳש ʢᴇʙʽʥʝʩʝ ʩᴅʫʣʝʣʽ 

 ʪʘʨʳʥʜʘץʘʰ ʪʘʣʰʳסʘʰʪʘʨʜʳ ʪʘʤʳʨʣʘʨr, ʪʨʘʭʝʠʜʪʝʨʽ ʞᴅʥʝ ʢʝʡʙʽʨ ʘסʨʳʣʳʤʳ ʙʘʨ. ɸײץ

(ʣʠʙʨʠʬʦʨʤ) ʙʦʣʘʪʳʥ ʧʘʨʝʥʭʠʤʘ ʘʨץʳʣʳ ʘʡʳʨʘʜʳ. ʊʘʤʳʨhʘ ײץʨʳʣʳʤʳʥʳש ʢᴇʣʜʝʥʝש 

 שʨʝʢʪʽװʞ ץʳ ʧʘʨʝʥʭʠʤʠʷʣʳסʨʽ ʙʦʣʘʜʳ. ʊʘʤʨr ʦʨʪʘʩʳʥʜʘװʪ ץʪʳץʠʤʘʩʳʥʜʘ ʩʘʙʘץ

ʙʦʣʫʳʤʝʥ ʪʘʤʳʨhʘ ʝʨʝʢʰʝʣʝʥʝʜʽ (ʢʝʡʙʽʨ ʪװʨʣʝʨʽ ʙײʟʳʣסʘʥ ï ʪʘʤʳʨʰʘʣʘʨ). ɹʽʨ 

ʞʘʧʳʨʘץʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʳʨʳʥʜʘ ᴇʪʢʽʟʫʰʽ ʙʫʤʘʣʘʨ ʙʽʨʽʥʰʽ ץʘʙʳסʳ ʤʝʥ 

ʆʨʪʘʣʳץ ʮʠʣʠʥʜʨʜʝ ʨʝʪʩʽʟ ʰʘʰʳʣסʘʥ. פʦʩ ʞʘʧʳʨʘץʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʰʦסʳʨʜʳש 

 ʙʝʨ ʙʦʡʳʥʰʘ ʙʝʣʛʽʣʽ ʙʽʨ ʪᴅʨʪʽʧʧʝʥשʳʨʣʘʨ ʰʝסʨʳʣʳʩʳ ʢʝʟʽʥʜʝ ᴇʪʢʽʟʫʰʽ ʰʦײץ

ʦʨʥʘʣʘʩץʘʥ. ʊʘʤʳʨʣʘʨ װʰʽʥ ʙʘʩʪʘʧץʳ ץʘʙʳץ ʧʝʥ ʆʨʪʘʣʳץ ʮʠʣʠʥʜʨ ʘʨʘʩʳʥʜʘסʳ 

ʰʝʢʘʨʘʜʘ ʦʨʥʘʣʘʩץʘʥ ʵʥʜʦʜʝʨʤʘʥʳש ʙʦʣʫʳ ʪᴅʥ. ʂʦʣʣʘʪʝʨʘʣʜʳ, ʙʠʢʦʣʣʘʪʝʨʘʣʜʳ, 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ʪʘʤʳʨ ʙʘʡʣʘʤʜʘʨʳʥ ᴇʪʢʽʟʫʰʽ; ʙʽʨ ʞʘʧʳʨʘץʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʦʣʘʨ 

ʞʘʙʳץ, ʝʢʽ ʞʘʧʳʨʘץʪʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ï ʘʰʳץ. ʊװʡʥʝʢʪʝʨ ʤʝʥ ʪװʡʥʝʢ-ʪװʡʥʝʢʪʝʨʜʝ 

ʙʘʩʳʤ ʤʘʪʘ-ᴇʪʢʽʟʛʽʰ ʙʫʤʘʣʘʨ ʦʨʥʘʣʘʩץʘʥ ץʦʩʘʣץʳ ʧʘʨʝʥʭʠʤ. ɾʝʨ ʘʩʪʳ ʦʨʛʘʥʜʘʨʳ 

 שʵʣʝʤʝʥʪʪʝʨʜʽ ץʙʝʣʛʽʣʝʨ ᴇʪʢʽʟʫʰʽ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳ ץʳʟʜʳ ʜʠʘʛʥʦʩʪʠʢʘʣʳשʰʽʥ ʤʘװ

ʦʨʥʘʣʘʩʫʳ ʤʝʥ ʩʠʧʘʪʳ, ᴅʨʪװʨʣʽ ʩʳʡʳʤʜʳʣʳץʪʘʨʜʳש, ʘʨʥʘʣʘʨʜʳש, ʩʘʫʳʪʪʘʨʜʳש, 

ʦʢʩʘʣʘʪ ʢʘʣʴʮʠʡ ʢʨʠʩʪʘʣʜʘʨʳʥʳץ ,שʦʩʘʣץʳ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש (ʢʨʘʭʤʘʣ, ʰʳʨʳʰ, 

ʠʥʫʣʠʥ, ʤʘʡʣʳ ʤʘʡʣʘʨ) ʙʦʣʫʳ ʞᴅʥʝ ʪ. ʙ. ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʄʳʩʘʣʳ, ʢʝʨʤʝʢ ɻʤʝʣʠʥ ʪװʨʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʪʘʤʳʨʳʥʳש ʢᴇʣʜʝʥʝש 

ʢʝʩʽʥʜʽʩʽʥʜʝ ʨʘʜʠʘʣʜʳ ײץʨʳʣʳʤ (ʰʦסʳʨʩʳʟ) ʢᴇʨʽʥʝʜʽ. פʘʙʳץ ʞᴅʥʝ ʘסʘʰ ʙᴇʣʽʢʪʝʨʽ ʞʘץʩʳ 

ʢᴇʨʽʥʝʜʽ, ʩʦסשʳʩʳ ᴅʣʜʝץʘʡʜʘ װʣʢʝʥ ʙʦʣʘʜʳ. פʘʙʳץ ʩʳʨʪʳʥʘʥ ʢᴇʧ ץʘʪʘʨʣʳ ʪʳסʳʥʜʳ ץʦשʳʨ 

ʪװʩʪʽ ץʘʙʘʪʧʝʥ ʞʘʙʳʣסʘʥ, ʘʣ ʦʥʳש ʘʩʪʳʥʜʘ ʤʝʭʘʥʠʢʘʣʳץ ʤʘʪʘʥʳש ʪײʪʘʩ ʩʘץʠʥʘʩʳ 

(ʩʢʣʝʨʝʠʜʪʝʨ) ʦʨʥʘʣʘʩץʘʥ. ɹײʜʘʥ ᴅʨʽ ʬʝʣʣʦʜʝʨʤʘʥʳץ שʳʟʳʣ-ץʦשʳʨ ץʘʙʘʪʳ ï ʪʘʥʛʝʥʪʘʣʴʜʳ 

 שʘʰʪʘʨʜʳסʪʘʨ ʤʝʥ ʘץʘʙʳץ ʘʣʘʨʳ ʙʘʨ ʽʨʽ ʞʘʩʫʰʘʣʘʨ ʞʘʪʳʨ. ʇʘʨʝʥʭʠʤʘʜʘסʘʙʳʨץ שʘʣʳץ

ʢᴇʧʪʝʛʝʥ ʪʦʧʪʘʨʳ ʢᴇʨʽʥʝʜʽ, ץʘʙʳץ ʙᴇʣʽʛʽʥʜʝ ʦʣʘʨ ץʘʣʳש ʞᴅʥʝ ʽʨʽʨʝʢ, ʙʘʨʣʳץ ʩʘץʠʥʘ 

ʙʦʡʳʥʰʘ 3-7 ʞʘʩʫʰʘʜʘʥ ʪʦʧʧʝʥ ʰʘʰʳʣסʘʥ, ʦʣʘʨʜʳ ʧʨʝʧʘʨʘʪʪʘ ʩʘʨʳ; ʩʢʣʝʨʝʠʜʪʝʨʜʽש ʘסʘʰ 

ʙᴇʣʽʛʽʥʜʝ ʞץײʘ ʞᴅʥʝ ײʩʘץ ,ץʘʥ ʪʘʤʳʨʣʘʨʳ ʪʦʧʪʘʨʳʥʳש ʨʘʜʠʫʩʳ ʙʦʡʳʥʰʘ ʪʳסʳʟ ʙװʢʪʝʣʛʝʥ 

ʘʫʳʟʜʳ ײץʨʘʡʜʳ. פʘʙʳסʳ ʤʝʥ ʘסʘʰʪʳש ʘʨʘʩʳʥʜʘ 2-3-x ï ץʘʪʘʨ ʢʘʤʙʠʘʣ ץʘʙʘʪʳ ʙʘʡץʘʣʘʜʳ. 

 ʩʳ ʢᴇʨʽʥʝʜʽ. ᴆʟʝʢץʨʝʢ ʩᴅʫʣʝʣʝʨʽ ʞʘװʦʨʪʘʩʳʥʘ ʜʝʡʽʥ ʩʦʟʳʣʘʪʳʥ ʞ שʪʳץʘʙʳפ

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʘʟ ʦʨʳʥ ʘʣʘʜʳ, ʢʝʡʙʽʨ ʞʝʨʣʝʨʜʝ ʪʘʤʳʨ ʞʦץ. ɾװʨʝʢʪʝ ʩʢʣʝʨʝʠʜ 

ʪʦʧʪʘʨʳ ʙʘʨ, ʦʣʘʨ ʩʠʳʨ ʧʘʨʝʥʭʠʤʘʩʳʥʜʘ ʩʠʷץʪʳ ʢᴇʨʽʥʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʤʘʢʨʦ ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʪʘʣʜʘʫʳ ʟʝʨʪʪʝʣʝʪʽʥ 

ʦʙʲʝʢʪʽʣʝʨʜʽש ʰʳʥʘʡʳʣʳסʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

Ϲʟʽʥ Ϻʟʽ ʙʘϨʳʣʘʫϤʘ ʘʨʥʘʣϤʘʥ ʩϰʨʘϨʪʘʨ: 

1. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʩʘʧʘʩʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ סײʳʤʳʥʘ ʥʝ ʢʽʨʝʜʽ? 

2. ʅʝʛʝ ʞʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʩʘʧʘʩʳʥ 

ʘʥʳץʪʘʡʜʳ? 

3. "ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʘʥʳץʪʘʫ" ʢᴇʨʩʝʪʢʽʰʽ ʥʝʥʽ ץʘʤʪʠʜʳ? 

4. "ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ" ʢᴇʨʩʝʪʢʽʰʽ ץʘʥʜʘʡ ʧʦʟʠʮʠʷʣʘʨסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ? 

5. ʄʠʢʨʦʩʢʦʧʠʷʥʳש ʤᴅʥʽʥ, ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ װʩʪʽ ʙᴇʣʽʛʽ װʰʽʥ 

ʤʠʢʨʦʩʢʦʧʠʷʥʳ ʞװʨʛʽʟʫ ʰʘʨʪʪʘʨʳʥ ʞᴅʥʝ ʦʥʳ ᴇʪʢʽʟʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʙʘʷʥʜʘשʳʟ. 

6. ʄʠʢʨʦʩʢʦʧʠʷʥʳש ʤᴅʥʽʥ ʞᴅʥʝ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʝʨ ʘʩʪʳ ʙᴇʣʽʛʽ װʰʽʥ ʦʥʳ 

ʞװʨʛʽʟʫ ʰʘʨʪʪʘʨʳʥ ʙʘʷʥʜʘשʳʟ. 

7. ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳ ʩʘʧʘʩʳʥʳש ᴅʨʙʽʨ ʢᴇʨʩʝʪʢʽʰʽʥ ʘʥʳץʪʘʫʜʳש ʤᴅʥʽ ʤʝʥ 

ʤʘשʳʟʳ, ʦʣʘʨʜʳ ʙʝʣʛʽʣʝʫ ץʘʞʝʪʪʽʣʽʛʽ, ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽ. 
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2.2.2 ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʜʘסʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʳʥʳש 

ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʳʥʳש ʞʽʢʪʝʣʫʽ, ײץʨʳʣʳʩʳ, ץʘʩʠʝʪʪʝʨʽ ʞᴅʥʝ ʪʘʙʳʣʫʳ  

ɼᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʦʙʲʝʢʪʽʩʽʥʽש ʪʝʨʘʧʠʷʣʳײץ ץʥʜʳʣʳסʳʥ ʦʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ 

ʩʠʥʝʨʛʠʷʣʳץ ᴅʩʝʨ ʝʪʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʘʥʳץʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ 

ɼᴆʐ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʫ ʢʝʟʽʥʜʝ ʘʥʳץʪʘʡʜʳ, ʙײʣ ʦʣʘʨʜʳש ʞʽʢʪʝʣʫʽʥ, ʭʠʤʠʷʣʳץ 

  .ʤʢʽʥ ʙʦʣʘʜʳװʘʩʠʝʪʪʝʨʽʥ ʙʽʣʛʝʥʜʝ ʤץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞᴅʥʝ שʨʳʣʳʤʳʥʳײץ

2.2.2.1 ɸʤʠʥץʳʰץʳʣʜʘʨ 

ɸʤʠʥץʳʰץʳʣʜʘʨ ײץʨʘʤʳʥʜʘ ʘʟʦʪ r ʙʘʨ ʪʘʙʠסʠ ץʦʩʳʣʳʩʪʘʨʜʳש ʤʘשʳʟʜʳ ʢʣʘʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʦʣʝʢʫʣʘʩʳʥʜʘ ʘʤʠʥ (-NH2) ʞᴅʥʝ ʢʘʨʙʦʢʩʠʣ (-ʉʆʆʅ)  

ʪʦʧʪʘʨʳ ʙʘʨ ʙʠʬʫʥʢʮʠʦʥʘʣʜʳ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨסʘ ʞʘʪʘʜʳ. ɸʤʠʥ ʞᴅʥʝ ʢʘʨʙʦʢʩʠʣ 

ʪʦʧʪʘʨʳʥrש ʙʽʨ-ʙʽʨʽʥʝ ץʘʪʳʩʪʳ ʦʨʥʘʣʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ Ŭ -, ɓ-ʞᴅʥʝ ɔ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

ʙʦʣʘʜʳ. Ŭ -ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʜʘ ʘʤʠʥ ʞᴅʥʝ ʢʘʨʙʦʢʩʠʣ ʪʦʧʪʘʨʳ ʙʽʨ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʜʘ 

ʦʨʥʘʣʘʩʘʜʳ, ɓ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʜʘ-ʦʣʘʨ ʙʽʨ ʢᴇʤʽʨʪʝʢʪʽ ʘʪʦʤʤʝʥ ʙᴇʣʽʥʛʝʥ, ɔ-ʘʤʠʥ 

  .ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘ ʝʢʽ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʜʘʨʳ ʙʘʨ ץʳʣʜʘʨʳʥʜʘ ʦʩʳ ʬʫʥʢʮʠʦʥʘʣʜʳץʳʰץ

ʇʨʦʪʝʠʥʦʛʝʥʜʽ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʘʨʣʳץ ʘץʫʳʟʜʘʨʜʘ ʪײʨʘץʪʳ ʢʝʟʜʝʩʝʪʽʥ 20 

ʘʤʠʥץʳʰץʳʣʳ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘסʟʘʜʘ ʙʽʨʽʥʰʽʣʽʢ ʤʝʪʘʙʦʣʠʪʪʝʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (ɹ ץʦʩʳʤʰʘʩʳ, ʩʫʨ. ɹ-1). ʆʣʘʨ ʛʝʥʝʪʠʢʘʣʳץ ʢʦʜʧʝʥ ʢʦʜʪʘʣʘʜʳ ʞᴅʥʝ 

ʪʨʘʥʩʣʷʮʠʷ ʧʨʦʮʝʩʽʥʜʝ ʘץʫʳʟʜʘʨסʘ ץʦʩʳʣʘʜʳ. Ŭ -ʘʤʠʥ ץʳʰץʳʣʜʘʨʳʥʳש ʞʘʣʧʳ 

ʬʦʨʤʫʣʘʩʳ: 

 

 ʘʥ ʬʦʨʤʫʣʘʜʘ ʉ* ʨʝʪʽʥʜʝ ʙʝʡʥʝʣʝʥʛʝʥ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳ ʘʩʠʤʤʝʪʨʠʷʣʳϨסʩʳʥʳʣױ

ʥʝʤʝʩʝ ʭʠʨʘʣʴʜʽ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥ ʙʽʣʜʽʨʝʜʽ, ʦʣ ʪᴇʨʪ ʪװʨʣʽ ʘʪʦʤʜʘʨʤʝʥ ʥʝʤʝʩʝ ʘʪʦʤʜʘʨʜʳש 

ʪʦʧʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʷסʥʠ ʪᴇʨʪ ʪװʨʣʽ ʦʨʳʥʙʘʩʘʨʜʘʥ ʪײʨʘʜʳ. ʊʘʙʠסʠ                                                

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʽʢʪʝʣʫʽ 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

1-ʢʝʩʪʝ-ʘʤʠʥ ץʳʰץʳʣʜʘʨʳʥʳש ʞʽʢʪʝʣʫʽ 

ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

 ʨʳʣʳʤʳײץ

ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʪʦʣʳץ ʞᴅʥʝ ץʳʩץʘʨʪʳʣסʘʥ 

ʘʪʘʫʳ 

pKa Ŭ-

CO2H 
pKa Ŭ-NH3

+
 pI*  

1 2 3 4 5 

 

ɻʣʠʮʠʥ (Gly)   2.3 9.8 6.1 

 

ɸʣʘʥʠʥ (Ala)  2.3 9.9 6.1 

 

ɺʘʣʠʥ (Val)  2.3 9.7 6.0 

 

ʃʝʡʮʠʥ (Leu) 2.3 9.7 6.0 

H2N CH

R

COOH
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1-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

1 2 3 4 5 

 

ʀʟʦʣʝʡʮʠʥ (Ileu)  2.3 9.7 6.0 

 

ʎʠʩʪʝʠʥ (Cys)  1.9 10.7 5.2 

 

ʄʝʪʠʦʥʠʥ (Met)  2.1 9.3 5.7 

 

ʉʝʨʠʥ (Ser)  2.2 9.2 5.7 

 

ʊʨʝʦʥʠʥ (Thr)  2.1 9.1 5.6 

 

ɸʩʧʘʨʘʛʠʥ 

  ʳʣʳ (Asp)ץʳʰץ
2.0 9.9 3.0 

 

ɻʣʫʪʘʤʠʥ ץʳʰץʳʣʳ 

(Glu)  
2.1 9.5 3.1 

 

ɸʩʧʘʨʘʛʠʥ (Asn)  2.1 8.7 5.4 
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ɻʣʫʪʘʤʠʥ (Gln)  2.2 9.1 5.7 

1-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

1 2 3 4 5 

 

ʃʠʟʠʥ (Lys)  2.2 9.1 9.8 

 

ɸʨʛʠʥʠʥ (Arg)  1.8 9.0 10.8 

 

ʌʝʥʠʣʘʣʘʥʠʥ 

(Phe)  
2.2 9.3 5.7 

 

ʊʠʨʦʟʠʥ (Tyr) 

  
2.2 9.2 5.7 

 

ɻʠʩʪʠʜʠʥ (His)  1.8 9.3 7.6 

 

ʇʨʦʣʠʥ (Pro)  2.0 10.6 6.3 

 

ʊʨʠʧʪʦʬʘʥ (Trp)  2.5 9.4 5.9 

* ï ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝ 

C

NH2

CH

O

OH
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1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨʜʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʦʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʪʘʙʠסʠ Ŭ-

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙʘʨʣʳסʳ R (ʙװʡʽʨʣʽʢ ʪʽʟʙʝʢʪʝʨ) ʨʘʜʠʢʘʣʳʥʳײץ שʨʳʣʳʩʳʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙײʣ ʦʣʘʨʜʳש ᴅʨʪװʨʣʽ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʥʝʛʽʟʜʝʡʜʽ.                              

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʙװʡʽʨ ʪʽʟʙʝʢʪʝʨʽʥʽײץ שʨʳʣʳʩʳ ʤʝʥ ʧʦʣʷʨʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ װʰ 

ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ, ʙײʣ ʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ װʰ ʪʦʧʪʘ ײץʨʘʤʳʥʜʘ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʫʳ ʤװʤʢʽʥ: 

1) ʤʘʡʣʳ, ʘʨʦʤʘʪʪʳ ʞᴅʥʝ ʛʝʪʝʨʦʮʠʢʣʜʽ ץʘʪʘʨʣʘʨʜʳש ʘʤʠʥץʳʰץʳʣʜʘʨʳ;  

2) ʙʝʡʪʘʨʘʧ, ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʳʰץʳʣʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳ; 

3) ʧʦʣʷʨʩʳʟ (ʛʠʜʨʦʬʦʙʪʳ) ʞᴅʥʝ ʧʦʣʷʨʣʳ (ʛʠʜʨʦʬʠʣʴʜʽ) ʘʤʠʥrץ ʰץʳʣʜʘʨʳ. 

1-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʪʦʧʪʘʨʳʥʳש 

ᴅʨץʘʡʩʳʩʳʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʪʘʣʜʘʡʳץ.  

1) ʤʘʡʣʳ, ʘʨʦʤʘʪʪʳ ʞϸʥʝ ʛʝʪʝʨʦʮʠʢʣʜʽ ϨʘʪʘʨʣʘʨʜʳϬ Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳ.  

1.1 ʄʘʡʣʳ ϨʘʪʘʨʜʳϬ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳ װʰʽʥ ʙװʡʽʨʣʽʢ ʪʽʟʙʝʢʪʝʛʽ R ʨʘʜʠʢʘʣʳʥʳש 

ʪʘʙʠסʘʪʳ ᴅʨʪװʨʣʽ ʘʣʢʠʣʜʝʨ (ʘʣʠʬʘʪʪʳϨ ϨʘʪʘʨʜʳϬ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʜʘ) ʥʝʤʝʩʝ 

 .ʤʢʽʥװʪʦʧʪʘʨ ʙʦʣʫʳ ʤ ץʪʦʧʪʘʨ, ʛʝʪʝʨʦʘʪʦʤʜʘʨ (N, O, S), ʮʠʢʣʜʳ ץʦʩʳʤʰʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ

ʄʳʩʘʣʳ, ʪʨʠʚʠʘʣʴʜʳ ʘʪʘʫʳ ʙʘʨ ʘʤʠʥץʳʰץʳʣʜʘʨʳ װʰʽʥ ʘʣʘʥʠʥ ʨʘʜʠʢʘʣ rʤʝʪʠʣʜʽ ʪʦʧʪʳ 

ʢᴇʨʩʝʪʝʜʽ, ʚʘʣʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ װʰʽʥï ʙײʣ ʨʘʜʠʢʘʣ ʠʟʦʧʨʦʧʠʣ, ʣʝʡʮʠʥ 

ʘʤʠʥץʳʰץʳʣʳʥʜʘ R ʨʘʜʠʢʘʣ ʠʟʦʙʫʪʠʣ, ʘʣ ʠʟʦʣʝʡʮʠʥʜʝ ï ʝʢʽʥʰʽʣʽʢ ʙʫʪʠʣ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʦסשʳ װʰ ʨʘʜʠʢʘʣ ʪʘʨʤʘץʪʘʣסʘʥ ʙʦʣʘʜʳ. ɹײʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʘʡץʳʥ ʪᴇʤʝʥ 

ʧʦʣʷʨʣʳץʧʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʂϮʢʽʨʪʽ ʙʘʨ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʳϬ ײץʨʘʤʳʥʜʘ ʪʠʦʣ ʪʦʙʳ - 

ʤʝʪʠʦʥʠʥ ʞᴅʥʝ ʮʠʩʪʝʠʥ ʙʘʨ, ʝʩʢʝʨʫ ץʘʞʝʪ, ʮʠʩʪʝʠʥ ʪʝʢ ʜʠʩʩʦʮʠʠʨʣʝʥʙʝʛʝʥ ʞʘסʜʘʡʜʘ סʘʥʘ 

ʙʦʣʘʜʳ; ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ ʙʘʨ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʜʘ-ʩʝʨʠʥ ʧʝʥ ʪʨʝʦʥʠʥʜʝ ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ 

ʙʦʣʘʜʳ; ʢʘʨʙʦʢʩʠʣ ʪʦʙʳ-ʘʩʧʘʨʘʛʠʥ ʞᴅʥʝ ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʜʘʨʳʥʜʘ; ʘʤʠʥʪʦʧ - ʘʨʛʠʥ ʤʝʥ 

ʣʠʟʠʥʜʝ; ʘʩʧʘʨʘʛʠʥ ʤʝʥ ʛʣʫʪʘʤʠʥʜʝ - ʘʤʠʜ ʪʦʙʳ ʙʘʨ.   

1.2 ɸʨʦʤʘʪʪʳ ϨʘʪʘʨʜʳϬ Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʘ ʬʝʥʠʣʘʣʘʥʠʥ (R ʨʘʜʠʢʘʣ ʙʝʥʟʠʣ) 

ʞᴅʥʝ ʪʠʨʦʟʠʥ (R ʨʘʜʠʢʘʣ ʧʘʨʘʛʠʜʨʦʢʩʠʙʝʥʟʠʣʴʜʽ ʨʘʜʠʢʘʣסʘ ʪʝש) ʞʘʪʘʜʳ.  

1.3 ɻʝʪʝʨʦʮʠʢʣʜʽ Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥʘ ʛʠʩʪʠʜʠʥ ʞᴅʥʝ ʪʨʠʧʪʦʬʘʥ, ʩʦʥʜʘʡ-ʘץ 

ʧʨʦʣʠʥ ʞʘʪʘʜʳ. ɸʨʦʤʘʪʪʳ ʞᴅʥʝ ʛʝʪʝʨʦʮʠʢʣʜʽ ץʘʪʘʨʣʘʨʜʳש Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ 

(ʧʨʦʣʠʥʥʝʥ ʙʘʩץʘ) ʘʣʘʥʠʥʥʽש ɓ-ʘʣʤʘʩʪʳʨʘʪʳʥ ʪʫʳʥʜʳʣʘʨʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ɸʪʘʣסʘʥ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʜʘסʳ ʤʝʪʠʣʝʥ ʪʦʙʳ ʞʘʟʳץ ʮʠʢʣʜʳץ ʞװʡʝʣʝʨʜʽש ʘʡʥʘʣʫʳʥʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʨʥʘʣʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

N

N

H

CH2 CH

NH2

COOH

N

H

CH2 CH COOH

NH2

ʌʨʘʛʤʝʥʪ

Ŭ 

ʘʣʘʥʠʥʘ

ɓ 

ɓ Ŭ 

 
ɓ-ʀʤʠʜʘʟʦʣʠʣʘʣʘʥʠʥ                             ɓ-ʀʥʜʦʣʠʣʘʣʘʥʠʥ 

(ʛʠʩʪʠʜʠʥ)                                           (ʪʨʠʧʪʦʬʘʥ) 

Ŭ -ʘʤʠʥץʳʰץʳʣ ʬʨʘʛʤʝʥʪʽ ʧʠʨʨʦʣʠʜʠʥ ʮʠʢʣʳʥʘ ץʦʩʳʣסʘʥ. 
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CH2

CH

CH2

N
CH2

H

COOH

ʅʝʧʦʣʷʨʥʳʡ
ʨʘʜʠʢʘʣ

ʇʨʦʣʠʥ

Ŭ -ʋʛʣʝʨʦʜʥʳʡ ʘʪʦʤ

-ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ
ʬʨʘʛʤʝʥʪ

Ŭ 

 
2) ɹʝʡʪʘʨʘʧ, ʥʝʛʽʟʛʽ ʞϸʥʝ ϨʳʰϨʳʣʜ  r Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳ. Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

ʙʝʡʪʘʨʘʧ, ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʳʰץʳʣʜʳ ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ (1-ʢʝʩʪʝ). ʅʝʛʽʟʛʽ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʙװʡʽʨʣʽʢ ʪʽʟʙʝʢʪʝʨʽʥʜʝ ץʦʩʳʤʰʘ ʘʤʠʥ ʪʦʙʳ ʙʦʣʘʜʳ. ʆʣʘʨסʘ ʘʨʛʠʥʠʥ ʞᴅʥʝ ʣʠʟʠʥ ʞʘʪʘʜʳ. 

ɹװʡʽʨ ʪʽʟʙʝʛʽʥʜʝ ʘʩʧʘʨʘʛʠʥ ʞᴅʥʝ ʛʣʫʪʘʤʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʞʘʪʘʪʳʥ ץʦʩʳʤʰʘ ʢʘʨʙʦʢʩʠʣ 

ʪʦʙʳʥʳש ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʙʦʣסʘʥ ʢʝʟʜʝ ץʳʰץʳʣʜʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ɹʘʨʣʳץ ץʘʣסʘʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʙʝʡʪʘʨʘʧ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ʞʘʪʘʜʳ. 

3) ɻʠʜʨʦʬʦʙʪʳ ʞϸʥʝ ʛʠʜʨʦʬʠʣʴʜʽ Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳ.  Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʝʢʽ 

ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ: 1) ʧʦʣʷʨʩʳʟ ʥʝʤʝʩʝ ʛʠʜʨʦʬʦʙʪʳ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ; 2) ʧʦʣʷʨʣʳ ʥʝʤʝʩʝ 

ʛʠʜʨʦʬʠʣʴʜʽ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ. ɹʽʨʽʥʰʽ ʪʦʧץʘ ʙװʡʽʨ ʪʽʟʙʝʛʽʥʜʝ ʘʣʠʬʘʪʪʳ ʥʝʤʝʩʝ 

ʘʨʦʤʘʪʪʳ ʨʘʜʠʢʘʣʜʘʨ ʙʘʨ Ŭ-ʘʤʠʥ ץʳʰץʳʣʜʘʨʳ ʞʘʪʘʜʳ. ʆʣʘʨסʘ ʘʣʘʥʠʥ, ʚʘʣʠʥ, ʣʝʡʮʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ ʞʘʪʘʜʳ (1-ʢʝʩʪʝ). ɽʢʽʥʰʽ ʪʦʧץʘ ʨʘʜʠʢʘʣʳʥʜʘ ʧʦʣʷʨʣʳץ ʪʦʧʪʘʨ 

ʙʘʨ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʞʘʪʘʜʳ, ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʠʦʥʦʛʝʥʜʽ ʞᴅʥʝ ʠʦʥʦʛʝʥʜʽ ʝʤʝʩ ʪʦʧʪʘʨ 

ʙʘʨ. ʄʳʩʘʣʳ, ʪʠʨʦʟʠʥ ʤʝʥ ʩʝʨʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙװʡʽʨʣʽʢ ʨʘʜʠʢʘʣʜʘʨʳʥʜʘ 

ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ ʙʦʣʘʜʳ (1-ʢʝʩʪʝ). ɸʣʘʡʜʘ, ʦʩʳ ʛʠʜʨʦʢʩʠʣ ʪʦʧʪʘʨʳʥʳש ʪʘʙʠסʘʪʳ ᴅʨʪװʨʣʽ 

ʝʢʝʥʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ. ʊʠʨʦʟʠʥ ʞʘסʜʘʡʳʥʜʘ ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ ʘʨʦʤʘʪʪʳ ʷʜʨʦʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʦʣ ʬʝʥʦʣʜ  rʜʝʧ ʘʪʘʣʘʜʳ, ʘʣ ʩʝʨʠʥʜʝ ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ ʩʧʠʨʪʪ ̔ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʌʝʥʦʣʜ  r ʛʠʜʨʦʢʩʠʣ ʪʦʙʳ ʩʧʠʨʪʪʽ ʛʠʜʨʦʢʩʠʣ ʪʦʙʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ץʳʰץʳʣʜʳʣʳץʧʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʌʝʥʦʣʜʳ ʛʠʜʨʦʢʩʠʣ ʧʨʦʪʦʥʳʥʳװ שʣʢʝʥ 

 ʨ-ʵʣʝʢʪʨʦʥʜʘʨʳ ʤʝʥ ʦʪʪʝʛʽ שʳ ʝʢʽʣʽʢ ʙʘʡʣʘʥʳʩʪʘʨʳʥʳסʠʥʘʩʳʥʜʘץʘʣʫʳ ʙʝʥʟʦʣ ʩʘסʦʟץ

ʘʪʦʤʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʞʘʥʘʩʫ ʥʝʤʝʩʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʦש 

ʤʝʟʦʤʝʨʣʽʢ ᴅʩʝʨʛʝ (+ʤ) ʙʘʡʣʘʥʳʩʪʳ. ɼʝʤʝʢ, ʩʝʨʠʥʛʝ ץʘʨʘסʘʥʜʘ ʪʠʨʦʟʠʥʥ̔ש ʙװʡʽʨʣʽʢ 

ʨʘʜʠʢʘʣrʥʜʘ ʧʦʣʷʨʣʳץ ʠʦʥʦʛʝʥʜʽ ʪʦʧ ʙʦʣʘʜ,r ʦʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ʩʝʨʠʥʜʝ ʧʦʣʷʨʣʳץ 

ʠʦʥʦʛʝʥʜʽ ʝʤʝʩ ʪʦʧ ʙʦʣʘʜʳ. ʇʦʣʷʨʣʳ ʝʤʝʩ ʪʦʧʪʘʨסʘ ʩʧʠʨʪʪʽ ʛʠʜʨʦʢʩʠʣ ʪʦʧʪʘʨ (Ŭ-

ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʩʝʨʠʥ ʞᴅʥʝ ʪʨʝʦʥʠʥ) ʞᴅʥʝ ʘʤʠʜʪʽ ʪʦʧʪʘʨ (Ŭ-ʘʤʠʥ ץʳʰץʳʣʜʘʨʳ 

ʘʩʧʘʨʘʛʠʥ ʞᴅʥʝ ʛʣʫʪʘʤʠʥ) ʞʘʪʘʜʳ.  

Ŭ -ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʠʦʥʦʛʝʥʜʽ ʪʦʧʪʘʨʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʦש (ʣʠʟʠʥ, 

ʘʨʛʠʥʠʥ, ʛʠʩʪʠʜʠʥ) ʥʝʤʝʩʝ ʪʝʨʽʩ (ʘʩʧʘʨʘʛʠʥ ץʳʰץʳʣʳ, ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳ, ʪʠʨʦʟʠʥ, 

ʮʠʩʪʝʠʥ) ʟʘʨʷʜʪʘʨ ʘʣʘʜʳ (2-ʢʝʩʪʝ).  

2 ï ʢʝʩʪʝ-ʧʦʣʷʨʣʳץ ʠʦʥʦʛʝʥʜʽ ʪʦʧʪʘʨʳ ʙʘʨ Ŭ-ʘʤʠʥ ץʳʰץʳʣʜʘʨʳ 

Ŭ-ʘʤʠʥץʳʰץʳʣ 

ʘʪʘʫʳ 

ʊʝʨʽʩ ʟʘʨʷʜ  Ŭ-ʘʤʠʥץʳʰץʳʣ 

ʘʪʘʫʳ 

ʆש ʟʘʨʷʜ 

ɸʩʧʘʨʘʛʠʥ 

 ʳʣʳץʳʰץ

 

-
OOC CH2  

ɸʨʛʠʥʠʥ 
NH2

+
C

NH2

NH CH2
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ɻʣʫʪʘʤʠʥ 

  ʳʣʳץʳʰץ

 

-
OOC CH2 CH2  

ʃʠʟʠʥ NH3

+
CH2

4  

ʊʠʨʦʟʠʥ O CH2

 
ɻʠʩʪʠʜʠʥ 

N
H

N
H

+

CH2

 ʎʠʩʪʝʠʥ 

 

S CH2  

ɸϤʟʘʜʘϤʳ ʙʠʦʣʦʛʠʷʣʳϨ ʤϸʥʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳ 

ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʞϸʥʝ ʘʣʤʘʩʪʳʨʳʣʘʪʳʥ ʙʦʣʳʧ ʙϺʣʽʥʝʜʽ (1-ʢʝʩʪʝ). 

ɸʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʘʜʘʤ ʘסʟʘʩʳʤʝʥ ʦʥʜʘסʳ ʙʘʩץʘ ץʦʩʳʣʳʩʪʘʨʜʘʥ 

ʩʠʥʪʝʟʜʝʣʝ ʘʣʤʘʡʜʳ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨ ʦסʘʥ ʪʘסʘʤʤʝʥ ʪװʩʫʽ ʢʝʨʝʢ. ᴆʩʽʤʜʽʢʪʝʨʜʝ 20 Ŭ-

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙʘʨʣʳסʳ ʩʠʥʪʝʟʜʝʣʛʝʥ. ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ʚʘʣʠʥ, ʣʝʡʮʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʝʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ ʞϸʥʝ ʬʝʥʠʣʘʣʘʥʠʥ ʞʘʪʘʜʳ. 

ɸʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʨᴇʣʽ ᴇʪʝ ʤʘשʳʟʜʳ.  

ʆʩʳʣʘʡʰʘ, 2-ʘʤʠʥʦ-3-ʤʝʪʠʣʙʫʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʚʘʣʠʥ ʘסʟʘʜʘ ʟʘץʳʤʜʘʣסʘʥ 

ʪʽʥʜʝʨʜʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ, ʘʫʳʨ ʞװʢʪʝʤʝ ʢʝʟʽʥʜʝ ʙײʣʰʳץ ʝʪʪʝʨʜʝʛʽ ʤʝʪʘʙʦʣʠʢʘʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʞᴅʥʝ ʘסʟʘʜʘסʳ ʘʟʦʪʪʳץ שʘʣʳʧʪʳ ʘʣʤʘʩʫʳʥ ץʦʣʜʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ; ʳʥʪʘʣʘʥʜʳʨʫʰʳ ᴅʩʝʨ ʝʪʝʜʽ.  

2-ʘʤʠʥʦ-4-ʤʝʪʠʣʧʝʥʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʣʝʡʮʠʥ ʚʘʣʠʥʤʝʥ ʙʽʨʛʝ ʞᴅʥʝ 

ʠʟʦʣʝʡʮʠʥʤʝʥ ʙײʣʰʳץ ʝʪ ʪʽʥʜʝʨʽʥ ץʦʨסʘʡʜʳ, ʦʣʘʨʜʳץ שʘʣʧʳʥʘ ʢʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ.  

2-ʘʤʠʥʦ-3-ʤʝʪʠʣʧʝʥʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʠʟʦʣʝʡʮʠʥ ʛʝʤʦʛʣʦʙʠʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳ 

 ʘʣʳʧʪʳ ʘʣʤʘʩʫʳʥץ שʳ ʘʟʦʪʪʳסʟʘʜʘסʘʣʧʳʥʘ ʢʝʣʪʽʨʝʜʽ, ʘץ ʝʪ ʪʽʥʜʝʨʽʥץʣʰʳײʘʞʝʪ, ʙץ ʰʽʥװ

 ʪʘʥʜʳʨʘʜʳ ʞᴅʥʝ ʵʥʝʨʛʠʷ ᴇʥʜʽʨʫ ʧʨʦʮʝʩʽʥץʨʘײʛʝʡʽʥ ʪשʘʥʪ ʜʝץ ʳסʘʥʜʘץ ,ʦʣʜʘʡʜʳץ

ʳʥʪʘʣʘʥʜʳʨʘʜʳ.  

2,6-ʜʠʘʤʠʥʦʛʝʢʩʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʣʠʟʠʥ, ץʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʙʝʡʪʘʨʘʧ 

ʤʘʡʣʘʨʜʳש ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʞᴅʥʝ ʚʠʨʫʩʪʘʨסʘ, ᴅʩʽʨʝʩʝ, ʛʝʨʧʝʩ ʞᴅʥʝ ʞʽʪʽ 

ʨʝʩʧʠʨʘʪʦʨʣʳץ ʠʥʬʝʢʮʠʷʣʘʨ ʪʫʜʳʨʘʪʳʥ ʚʠʨʫʩʪʘʨסʘ ץʘʨʩʳ ᴅʩʝʨ ʝʪʝʜʽ, ʉ ʚʠʪʘʤʠʥʽ ʤʝʥ 

ʙʠʬʣʘʚʦʥʦʠʜʪʝʨ (ʈ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽ) ᴅʩʝʨʽ ʙʦʡʳʥʰʘ ʩʠʥʝʨʛʠʷʣʳץ. ɹײʣ ʚʠʪʘʤʠʥʜʝʨ 

ʪʠʽʤʜʽ ʞᴅʥʝ ʪʘʥʳʤʘʣ ʪʘʙʠסʠ ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

2-ʘʤʠʥʦ-4-ʤʝʪʠʣʪʠʦʙʫʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʤʝʪʠʦʥʠʥ ʛʣʫʪʘʪʠʦʥʥʳש (ʽʰʽʤʜʽʢʧʝʥ, 

ʢʝʡʙʽʨ ʜᴅʨʽʣʽʢ ʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ʪʦʢʩʠʢʘʣrץ ʟʘʪʪʘʨʜʳש ʟʘץʳʤʜʘʥʫʳʥʘʥ ʙʘʫʳʨ ʞᴅʥʝ ʙʘʩ 

ʤʠʳʥʳש ʞʘʩʫʰʘʣʘʨʳʥʘ ץʦʨסʘʫ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʪʽʥ ʟʘʪ) ʽʟʙʘʩʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘסʟʘʜʘסʳ 

ʮʠʩʪʝʠʥʛʝ (ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ɺ6 ʚʠʪʘʤʠʥʽʥʽץ שʘʪʳʩʫʳʤʝʥ) ʘʫʳʩʘʜʳ. ʆʩʳʣʘʡʰʘ ʮʠʩʪʝʠʥ ʤʝʥ 

ʪʘʫʨʠʥʥʽש ʩʠʥʪʝʟʽ ʘסʟʘʜʘסʳ ʤʝʪʠʦʥʠʥʥʽש ʤᴇʣʰʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʙײʣ 

ʘʤʠʥץʳʰץʳʣ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ, ʝש ʘʣʜʳʤʝʥ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳ, ʵʥʜʦʛʝʥʜʽ 

ʞᴅʥʝ ʵʢʟʦʛʝʥʜʽ ʪʦʢʩʠʥʜʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʙʦʡʳʥʰʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʡץʳʥ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʳץ ᴅʩʝʨ ʙʝʨʝʜʽ, ᴇʡʪʢʝʥʽ ʝʨʢʽʥ ʨʘʜʠʢʘʣʜʘʨʜʳ ʙʝʣʩʝʥʜʽʨʝʪʽʥ ʢװʢʽʨʪʪʽש ʞʘץʩʳ 

ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨʜʳש ʙʘʫʳʨʜʘ ʞᴅʥʝ ʘʨʪʝʨʠʷ ץʘʙʳʨסʘʣʘʨʳʥʜʘ ʪװʟʽʣʫʽʥ 

ʙʦʣʜʳʨʤʘʡ, ʤʘʡʣʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ.  

2-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠʙʫʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʪʨʝʦʥʠʥ ʤʝʪʠʦʥʠʥʤʝʥ ʞᴅʥʝ ʘʩʧʘʨʪʘʤʝʥ 

ʙʽʨʛʝ ʙʘʫʳʨʜʘסʳ ʣʠʧʦʪʨʦʧʪʳ ʬʫʥʢʮʠʷʥʳ ץʦʣʜʘʡʜʳ, ʘʥʪʠʜʝʥʝʣʝʨʜʽ ᴇʥʜʽʨʫʛʝ ץʘʪʳʩʘ 
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ʦʪʳʨʳʧ, ʠʤʤʫʥʠʪʝʪʪʽ ʘʨʪʪʳʨʫʜʘ ʢʦʣʣʘʛʝʥ ʤʝʥ ʵʣʘʩʪʠʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ.  

2-ʘʤʠʥʦ-3-ʠʥʜʦʣʠʣʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʪʨʠʧʪʦʬʘʥ ʘʣʴʙʫʤʠʥʜʝʨ ʤʝʥ 

ʛʣʦʙʫʣʠʥʜʝʨ ʩʠʥʪʝʟʽʥʝ ץʘʪʳʩʘʜʳ, ᴇʩʫ ʛʦʨʤʦʥʳʥʳש ʙᴇʣʽʥʫʽʥ ʢװʰʝʡʪʝʜʽ, ץʘʥʜʘסʳ 

ʭʦʣʝʩʪʝʨʠʥ ʪװʟʝʪʽʥ ʤʘʡʣʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ץʘʥ ʪʘʤʳʨʣʘʨʳʥ ʢʝשʝʡʪʝ ʦʪʳʨʳʧ, 

ʛʠʧʦʪʝʥʟʠʷʣʳץ ץʘʩʠʝʪʢʝ ʠʝ. ʆʣ, ʩʦʥʜʘʡ-ʘץ, ɺ3 ʚʠʪʘʤʠʥʽʥ (ʥʠʘʮʠʥ) ʞᴅʥʝ ʜʝʥʝʜʝ ʞװʡʢʝ 

ʠʤʧʫʣʴʩʪʝʨʽʥ ʙʝʨʝʪʽʥ ʩʝʨʦʪʦʥʠʥʥʽש ʤʘשʳʟʜʳ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳʥ ᴇʥʜʽʨʫ װʰʽʥ ץʘʞʝʪ.  

2-ʘʤʠʥʦ-3-ʬʝʥʠʣʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʬʝʥʠʣʘʣʘʥʠʥ, ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ 

ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʩʠʷץʪʳ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ 

ʢᴇʧʬʫʥʢʮʠʦʥʘʣʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʘץʫʳʟ ʩʠʥʪʝʟʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ, ʘץʳʣ-ʦʡ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʜʳ, ײʡץʳ ʙʝʟʽ ʤʝʥ ʙʘʫʳʨʜʳש ʩʝʢʨʝʪʦʨʣʳץ 

 .ʳʣʳ ʪʠʨʦʟʠʥ ʘʣʳʥʘʜʳץʧʘʣ ʝʪʝʜʽ. ʌʝʥʠʣʘʣʘʥʠʥ ʙʠʦʩʠʥʪʝʟʽ ʘʨץʘ ʳסʩʘʨʪʫץʳʟʤʝʪʽʥ ʞʘץ

ɸʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʞᴅʥʝ ʘʣʤʘʩʪʳʨʳʣʘʪʳʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ 

ʘʨʘʣʳץ ʞʘסʜʘʡʜʘ ʘסʟʘʜʘ ʞʝʪʢʽʣʽʢʩʽʟ ʤᴇʣʰʝʨʜʝ ʘʨʛʠʥʠʥ, ʪʠʨʦʟʠʥ ʞᴅʥʝ ʛʠʩʪʠʜʠʥ ʪװʟʽʣʝʜʽ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨ ʘסʟʘסʘ ʪʘʤʘץʧʝʥ ʜʝ ʪװʩʫʽ ʪʠʽʩ. ɸסʟʘʜʘ ץʘʣסʘʥ ʙʘʨʣʳץ ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

(ʛʣʠʮʠʥ, ʘʣʘʥʠʥ, ʘʩʧʘʨʘʛʠʥ ץʳʰץʳʣʳ, ʘʩʧʘʨʘʛʠʥ, ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳ, ʛʣʫʪʘʤʠʥ, ʧʨʦʣʠʥ, 

ʮʠʩʪʝʠʥ, ʩʝʨʠʥ) ʩʠʥʪʝʟʜʝʣʛʝʥ ʘʣʤʘʩʪʳʨסʳʰ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ʞʘʪʘʜʳ. ɾʘʨʪʳʣʘʡ 

ʘʣʤʘʩʪʳʨʳʣʘʪʳʥ ʞᴅʥʝ ʘʣʤʘʩʪʳʨʳʣʘʪʳʥ ץʳʰץʳʣʜʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʨᴇʣʽ ᴇʪʝ 

ʤʘשʳʟʜʳ.  

2-ʘʤʠʥʦʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʘʣʘʥʠʥ ʢᴇʤʽʨʩʫʣʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤʽʥ ץʘʣʳʧץʘ 

ʢʝʣʪʽʨʝʜʽ ʞᴅʥʝ ɸ ʘʮʝʪʠʣʢʦʬʝʨʤʝʥʪʪʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

2-ʘʤʠʥʦ-5-ʢʘʨʙʦʜʠʘʤʠʥʦʠʤʠʜʧʝʥʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʘʨʛʠʥʠʥ ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש 

ʩʪʠʤʫʣʷʮʠʷʩʳ ʝʩʝʙʽʥʝʥ ʽʩʽʢʪʝʨʜʽש, ʦʥʳש ʽʰʽʥʜʝ ʨʘʢ ʘʢʨʫʳʥʳש ᴇʩʫʽʥ ʙʘʷʫʣʘʪʘʜʳ ʞᴅʥʝ ʊ-

ʣʠʤʬʦʮʠʪʪʝʨ ʰʳסʘʨʘʪʳʥ ʘʡʳʨ ʙʝʟʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ʆʥʳ ʤʘʡ ʜʠʩʪʨʦʬʠʷʩʳ 

ʤʝʥ ʙʘʫʳʨ ʮʠʨʨʦʟʳ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʛʝ ʞᴅʥʝ 

ʘסʟʘʜʘסʳ ʦשʪʘʡʣʳ ʘʟʦʪʪʳ ʙʘʣʘʥʩʪʳ ץʦʣʜʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ᴇʩʫ ʛʦʨʤʦʥʳʥʳש ᴇʥʜʽʨʽʣʫʽʥ 

ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʵʨʝʢʪʠʣʴʜʽ ʬʫʥʢʮʠʷʥʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʜʽ 

ʳʥʪʘʣʘʥʜʳʨʫ ʝʩʝʙʽʥʝʥ ʝʨʣʝʨʜʝ ʞʳʥʳʩʪʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ.  

2-ʘʤʠʥʦʙʫʪʘʥʜʳ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʘʩʧʘʨʘʛʠʥ ץʳʰץʳʣʳ ʠʤʤʫʥʦʤʦʜʫʣʷʮʠʷʣʳץ 

ᴅʩʝʨʛʝ ʠʝ, ʬʠʟʠʢʘʣʳץ ʪᴇʟʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʜʳ, ʆɾɾ ץʦʟʫ ʞᴅʥʝ ʪʝʞʝʣʫ ʙʘʣʘʥʩʳʥ ץʘʣʳʧץʘ 

ʢʝʣʪʽʨʝʜʽ, ʘʟʦʪʪʳ ʟʘʪʪʘʨʜʳש ʘʣʤʘʩʫʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ.  

2-ʘʤʠʥʦ-3-ʠʤʠʜʘʟʦʣʠʣʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʛʠʩʪʠʜʠʥ: ʛʝʤʦʛʣʦʙʠʥ ʪװʟʽʣʫʽʥ 

ʞᴅʥʝ ʞʘʣʧʳ ץʘʥʪװʟʽʣʫʽʥ ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʘʩץʘʟʘʥʜʘסʳ ʪײʟ ץʳʰץʳʣʳ ʤʝʥ ʧʝʧʩʠʥʥʽש 

ʩʝʢʨʝʮʠʷʩʳʥ ʢװʰʝʡʪʝʜʽ.  

2-ʘʤʠʥʦʵʪʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʛʣʠʮʠʥ ʦʨʪʘʣʳץ ʥʝʡʨʦʤʝʜʠʘʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʤʠ 

ʪʽʥʜʝʨʽʥʜʝʛʽ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʞʘץʩʘʨʪʘʜʳ, ʽʰʽʤʜʽʢʢʝ ײץʤʘʨʪʫʜʳ ᴅʣʩʽʨʝʪʝʜʽ, 

ʙײʣʰʳץʝʪ ʜʠʩʪʨʦʬʠʷʩʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ, ʞʦסʘʨʳ ʪʽʪʽʨʢʝʥʜʽʨʛʽʰʪʽ ʘʟʘʡʪʘʜʳ, ײʡץʳʥʳ 

  .ʘ ʢʝʣʪʽʨʝʜʽ, ʩʝʜʘʪʠʚʪʽ ᴅʩʝʨ ʝʪʝʜʽץʘʣʳʧץ

2-ʘʤʠʥʦʧʝʥʪʘʥʜʳ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳ ʞᴅʥʝ ʦʥʳש ʛʣʫʪʘʤʠʥ ʘʤʠʜʽ 

ʘʟʦʪʪʳ ʘʫʳʩʪʳʨʫ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʘʟʦʪʪʳש ʘʨʪʳץ ʤᴇʣʰʝʨʽʥ, ʦʥʳש ʽʰʽʥʜʝ ʘʤʤʠʘʢʪʳ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ᴅʨ ʪװʨʣʽ ʘסʟʘʣʘʨʜʳש, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʤʠ ʤʝʥ ʙʘʫʳʨ ʞײʤʳʩʳʥʳש 

ʙײʟʳʣʫʳʥ ʪʫʜʳʨʘʪʳʥ ᴅʨʪװʨʣʽ ʘץʫʳʟʜʘʨʜʳש ʩʠʥʪʝʟʽʥ ײʡʳʤʜʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʘʟʦʪ 

ʘʣʤʘʩʫʳʥʘ ʙʽʨʝʛʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ʆʣ ʆɾɾ-ʜʘ ץʦʟסʘʫʰʳ ʥʝʡʨʦʤʝʜʠʘʪʦʨ, ʩʦʥʜʘʡ-ʘץ ʙײʣʰʳץ ʝʪ 

ʪʽʥʽʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʩʫ ʛʦʨʤʦʥʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ.  
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2-ʘʤʠʥʦ-3-(4-ʧ-ʛʠʜʨʦʢʩʠ) - ʬʝʥʠʣʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʪʠʨʦʟʠʥ ʦʨʛʘʥʠʟʤʜʝ 

 ʘʨʩʳץ ʘץʰʝʡʪʝʪʽʥ ʞᴅʥʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪװᴇʥʜʽʨʽʣʫʽʥ ʢ שʘʥʰʘ ʙʝʟ ʛʦʨʤʦʥʜʘʨʳʥʳץʘʣץ

 ʡʢʝװʧʘʣ ʝʪʝʪʽʥ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʜʽ (ʞץʘ ʳסʩʘʨʪʫץʘʙʳʣʜʘʫʥr ʞʘץ ʘʩʠʝʪʪʝʨʽ ʙʘʨ, ʞʘʜʳʥʘץ

ʠʤʧʫʣʴʩʪʝʨʽʥʽש ʪʘʨʘʪץʳʰʪʘʨʳʥ) ʩʠʥʪʝʟʜʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʘʨʪʝʨʠʷʣʳץ 

 שʩʠʥʜʨʦʤʳ ʪʠʨʦʟʠʥʥʽ ץʨʝʡʣʽ ʘʷװ ʪᴇʤʝʥʜʽʛʽ ʞᴅʥʝ שʳʟʫʳʥʳץ ʪᴇʤʝʥʜʝʫʽ, ʜʝʥʝ שʳʩʳʤʥʳץ

ʞʝʪʽʩʧʝʫʰʽʣʽʢ ʩʠʤʧʪʦʤʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

2-ʢʘʨʙʦʢʩʠʜʨʦʧʠʨʨʦʣ ʥʝʤʝʩʝ ʧʨʦʣʠʥ: ʢʦʣʣʘʛʝʥ ʩʠʥʪʝʟʽʥʝ ץʘʪʳʩʘʜʳ, ʜᴅʥʝʢʝʨ ʪʽʥʽʥʽש 

 ,ʨʝʢװʠʤʳʣ ʘʧʧʘʨʘʪʳ, ʞץ-ʽʰʽʥʜʝ ʪʽʨʝʢ שʘʣʧʳʥʘ ʢʝʣʪʽʨʝʜʽ(ʦʥʳץ ʨʳʣʳʤʳʥײץ

ʧʘʨʝʥʭʠʤʘʪʦʟʜʳ ʦʨʛʘʥʜʘʨ).  

2-ʘʤʠʥʦ-3-ʪʠʦʣʧʨʦʧʘʥ ץʳʰץʳʣʳ ʥʝʤʝʩʝ ʮʠʩʪʝʠʥ ײץʨʘʤʳʥʜʘ ʢװʢʽʨʪ ̔ ʙʘʨ 

ʘʤʠʥץʳʰץʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʪʝʨʽ ʪʽʥʜʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳש ʠʢʝʤʜʽʣʽʛʽʥ 

ʞʘץʩʘʨʪʫ ʧʨʦʮʝʩʪʝʨʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ, ʥʝʛʽʟʛʽ ʪʝʨʽ ʘץʫʳʟʳʥʳש, ʪʳʨʥʘץʪʳש, 

ʰʘʰʪʳש ʞᴅʥʝ ʢʝʡʙʽʨ ʘʩ ץʦʨʳʪʫ ʬʝʨʤʝʥʪʪʝʨʽʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ, ʘסʟʘʜʘסʳ ʢʝʡʙʽʨ 

ʪʦʢʩʠʢʘʣʳץ ʟʘʪʪʘʨʜʳ ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʞʦסʘʨʳ ʪʠʽʤʜʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʘ ʦʪʳʨʳʧ, ʦʥʳ ʨʘʜʠʘʮʠʷʥʳש ʟʘץʳʤʜʘʡʪʳʥ ᴅʩʝʨʽʥʝʥ 

ʫʳʟʜrץʧʘʡʜʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘ שʘʡʜʳ. ʎʠʩʪʝʠʥ ʜʠʩʫʣʴʬʠʜʪʽ ʢᴇʧʽʨʣʝʨʜʽסʦʨץ  ש

ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳʥ ʪײʨʘץʪʘʥʜʳʨʫʜʳש ʤʘשʳʟʜʳ ʬʫʥʢʮʠʷʩʳʥ ʘʪץʘʨʘʜʳ. ʆʩʳʣʘʡʰʘ, 

ʙʘʨʣʳץ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʤʘשʳʟʜʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳʥ 

ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. 

ɾʦסʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʙʘʨʣʳץ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ײץʨʘʤʳʥʜʘ ʢᴇʤʽʨʪʝʢʪʽש 

ʘʩʠʤʤʝʪʨʠʷʣʳץ ʥʝʤʝʩʝ ʭʠʨʘʣʴʜʳ ʘʪʦʤʜʘʨʳ ʙʘʨ, ʩʦʥʜʳץʪʘʥ ʦʧʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽ 

 ʩʘʥʳ ʤʳʥʘ שʨʘʡʜʳ, ʦʣʘʨʜʳײץ ʠʟʦʤʝʨʣʝʨʜʽ ץʦʩʳʣʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʦʧʪʠʢʘʣʳץ

ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ: 2
n
, ʤײʥʜʘ n ʜᴅʨʝʞʝʩʽ ץʦʩʳʣʳʩʪʘסʳ ʘʩʠʤʤʝʪʨʠʷʣʳץ 

ʢᴇʤʽʨʪʝʢʪʝʨʜʽש ʩʘʥʳʥʘ ʪʝש. ʊʝʢ ʛʣʠʮʠʥʜ ̔ץʦʩʧʘסʘʥʜʘ, ʙʘʨʣʳץ ʪʘʙʠסʠ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

ʦʩʳ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʩʝʙʝʙʽ ʦʥʳײץ שʨʳʣʳʤʳʥʜʘ ʢᴇʤʽʨʪʝʢʪʽש ʘʩʩʠʤʝʪʨʠʷʣʳץ 

ʥʝʤʝʩʝ ʭʠʨʘʣɹʜʳ ʘʪʦʤʳ ʞʦץ. ʀʟʦʣʝʡʮʠʥ, ʪʨʝʦʥʠʥ, ʦʢʩʠʣʠʟʠʥ ײץʨʘʤʳʥʜʘ ʝʢʽ ʭʠʨʘʣɹʜʳ 

ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳ ʙʘʨ, ʜʝʤʝʢ, ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʦʣʘʨʜʳש ʪᴇʨʪ ʦʧʪʠʢʘʣʳץ ʠʟʦʤʝʨ ̔ʙʦʣʫʳ 

ʤװʤʢʽʥ. ɹʘʨʣʳץ ʪʘʙʠסʠ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʙʩʦʣʶʪʪʽʢ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ ʙʦʡʳʥʰʘ L-

 ʰʽʥװ ʳʣʜʘʨץʳʰץʘʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʘʤʠʥסʜʘʡʜʘ ʞʦסʣ ʞʘײʘ ʞʘʪʘʪʳʥʳ ʙʝʣʛʽʣʽ, ʙסʘʪʘʨץ

ʠʟʦʤʝʨʣʝʨ ʩʘʥʳ ʪʠʽʩʽʥʰʝ ʝʢʽ ʠʟʦʤʝʨʛʝ ʜʝʡʽʥ ʘʟʘʷʜʳ. ʂᴇʤʽʨʩʫʣʘʨ ץʘʪʘʨʳʥʜʘ 

ʢʦʥʬʠʛʫʨʘʮʠʷʥʳ ʙʝʣʛʽʣʝʫʜʝ ʵʪʘʣʦʥ (ʢʦʥʬʠʛʫʨʘʮʠʷʣʳץ ʩʪʘʥʜʘʨʪ)  ʙʦʣʳʧ ץʘʙʳʣʜʘʥסʘʥ 

ʛʣʠʮʝʨʠʥ ʘʣʴʜʝʛʠʜʽʥʝ ץײʩʘʩ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʙʩʦʣʶʪʪʽʢ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ 

ʙʝʣʛʽʣʝʫʜʝ ʩʝʨʠʥ ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʵʪʘʣʦʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: 

 

D-ʛʣʠʮʝʨʠʥ ʘʣʴʜʝʛʠʜ ̔   L-ʛʣʠʮʝʨʠʥ ʘʣʴʜʝʛʠʜ ̔

L-ʞᴅʥʝ D - ץʘʪʘʨʜʘסʳ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʳ ʪᴇʤʝʥʜʝ ʙʝʨʽʣʛʝʥ.   
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D-ץʘʪʘʨʜʘסʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳ L-ץʘʪʘʨʜʘסʳ ʘʤʠʥץʳʰץʳʣʜʘʨʳ 

Ŭ -ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙʠʬʫʥʢʮʠʦʥʘʣʜʳסʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʜʠʩʩʦʮʠʘʮʠʷ ʢʝʟʽʥʜʝ 

ʧʨʦʪʦʥ ʙʝʨʫʛʝ ץʘʙʽʣʝʪʪʽ ץʳʰץʳʣʜʳ COOH ʢʘʨʙʦʢʩʠʣ ʪʦʙʳʥʳש ʙʦʣʫʳ ʞᴅʥʝ ʦʩʳ ʧʨʦʪʦʥʜ r

 .ʝʨʽʪʽʥʜʽʣʝʨʜʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝ ᴅʢʝʣʝʜʽ שʘʙʽʣʝʪʪʽ NH2 ʥʝʛʽʟʜʽʢ ʘʤʠʥʪʦʧʪʘʨʳʥʳץ ʘסʦʩʫץ

ɹײʣ ʪʦʧʪʘʨʜʳש ʝʨʽʪʽʥʜʽʣʝʨʽʥʜʝ ץʳʰץʳʣʜʳץ-ʥʝʛʽʟʜʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʪײʟʜʘʨʜʳש 

 ,ʨʳʣʳʤʳʥ ʙʝʨʝʜʽ, ʦʣ ʮʚʠʪʪʝʨ-ʠʦʥ (ʥʝʤʽʩ zwitter ï ʛʠʙʨʠʜʽʥʝʥ) ʥʝʤʝʩʝ ʙʠʧʦʣʷʨʣ-rʠʦʥײץ

ʥʝʤʝʩʝ ʤʦʣʝʢʫʣʘʽʰʽʣʽʢ ʪײʟ ʜʝʧ ʘʪʘʣʘʜʳ (9-ʩʫʨʝʪ). ʉʦʥʜʳץʪʘʥ ʘʤʠʥ ץʳʰץʳʣʜʘʨʳ ʩʫʜʘ ʞʠʽ 

ʝʨʠʪʽʥ, ʙʽʨʘץ ʛʠʜʨʦʬʦʙʪʳ ʝʨʽʪʽʥʜʽʣʝʨʜʝ, ʤʳʩʘʣʳ ʵʬʠʨʜʝ ʥʝʤʝʩʝ ʙʝʥʟʦʣʜʘ ʝʨʽʤʝʡʪʽʥ 

ʞʦסʘʨʳ ʙʘʣץʠʪʳʥ ץʘʪʪʳ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ɸʥʠʦʥʜʳ ʬʦʨʤʘ                    ʂʘʪʠʦʥʜʳ ʬʦʨʤʘ  

9 ʩʫʨʝʪ-ץʳʰץʳʣʜʳץ ʞᴅʥʝ ʥʝʛʽʟʜʽʢ ʦʨʪʘʣʘʨʜʘסʳ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʙʝʡʥʝʩʽ 

9-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʥʝʛʽʟʜʢ̔ ʦʨʪʘʜʘ Ŭ-ʘʤʠʥץʳʰץʳʣʳ ʘʥʠʦʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʘʣ ץʳʰץʳʣʜʳץ ʦʨʪʘʜʘ ʦʣ ʢʘʪʠʦʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʨʽʪʽʥʜʽʜʝ Ŭ-ʘʤʠʥץʳʰץʳʣʳʥʳש 

ʘʥʠʦʥʜʳ ʞᴅʥʝ ʢʘʪʠʦʥʜʳ ʬʦʨʤʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢ ʙʘʡץʘʣʘʜʳ.  

 שʰʽʥʝ R ʨʘʜʠʢʘʣʳʥʳװʩʘʣʳʩʪʳʨʤʘʣʳ ʢ שʞᴅʥʝ ʥʝʛʽʟʜʽʢ ʬʫʥʢʮʠʷʣʘʨʜʳ ץʳʣʜʳץʳʰפ

ʪʘʙʠסʘʪʳ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʢʪʝʥ (ʦʥʳש ʵʣʝʢʪʨʦʥ-ʜʦʥʦʨʣ rʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥ-ʘʢʮʝʧʪʦʨʣʳ ᴅʩʝʨʽ), 

ʦʥʜʘ ʘʤʠʥץʳʰץʳʣʜʘʨ ʝʨʽʪʽʥʜʽʩʽʥʜʝʛʽ ʢʘʪʠʦʥʜʘʨ ʤʝʥ ʘʥʠʦʥʜʘʨʜʳש ʪʝש ʩʘʥʳ ʙʘʨ ʨʅ 

  .ʘʨʘʡ ᴇʟʛʝʨʝʜʽץ ʘץʦʩʳʣʳʩץ ʦʩʳʣʳʩʪʘʥץ

ɸʤʠʥץʳʰץʳʣʳʥʳש ʙʝʡʪʘʨʘʧ ʨʅ ʤᴅʥʽ, ʷסʥʠ ʦש ʞᴅʥʝ ʪʝʨʽʩ ʟʘʨʷʜʪʘʨʜʳש ʪʝש ʩʘʥʳ 

ʙʘʨ, ʦʥʳ ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝ ʜʝʧ ʘʪʘʡʜʳ, pI  ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʝʥʝʜʽ ʞᴅʥʝ ʦʣ ᴅʨʙʽʨ 

ʘʤʠʥץʳʰץʳʣʜʘʨסʘ ʪᴅʥ ʰʘʤʘסʘ ʞʘʪʘʜʳ (1-ʢʝʩʪʝ). ᴄʨʪװʨʣʽ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝʣʝʨʽʥ ʩʘʣʳʩʪʳʨʘʤʳʟ, ʤʳʩʘʣʳ, ʛʣʠʮʠʥ ʞᴅʥʝ ʘʩʧʘʨʘʛʠʥ ץʳʰץʳʣʳ. 

ɻʣʠʮʠʥʥʽש ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝʩʽ 6.1-ʛʝ ʪʝש, ʙʽʨʘץ ʙײʣ ʨʝʪʪʝ ʨʅ ʤᴅʥʽ ʜʝ 6.1-ʛʝ ʪʝש, ʙװʡ̔ʨ 

ʪʽʟʙʝʛʽʥʜʝ ʝʢʽʥʰʽʣʽʢ ʢʘʨʙʦʢʩʠʣ ʪʦʙʳ ʙʘʨ ʘʩʧʘʨʘʛʠʥʜʽ ץʳʰץʳʣ ʤʦʣʝʢʫʣʘʣʘʨʳʥʳװ שʣʢʝʥ 

 :ʨʽʥʜʝ ʙʦʣʘʜʳ (ʘʩʧʘʨʪʘʪ-ʘʥʠʦʥ)װʣʝʩʽ ʘʥʠʦʥ ʪװ
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ɹײʣ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ װʰʽʥ ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝʛʝ ʞʝʪʫ װʰʽʥ ʤײʥʜʘסʳ ʢʝʡʙʽʨ 

ʘʥʠʦʥʜʘʨʜʳ ʧʨʦʪʦʥʜʘʥʜʳʨʫ ץʘʞʝʪ, ʙײʣ ʪʝʢ ץʘʥʘ ʨʅ 3.0 ʜʝʡʽʥ ʪᴇʤʝʥʜʝʛʝʥʜʝ ʤװʤʢʽʥ 

ʙʦʣʘʜʳ. ɼʝʤʝʢ, ʘʩʧʘʨʘʛʠʥ ץʳʰץʳʣʳʥʳש ʠʟʦʵʣʝʢʪʨʣʽʢ ʥװʢʪʝʩʽ 3.0 ʪʝש ʙʦʣʘʜʳ.  

Ŭ -ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ᴇʟʘʨʘ ʙᴇʣʽʥʫʽ ʥʝʛʽʟʽʥʜʝ ʵʣʝʢʪʨʦʬʦʨʝʟ ᴅʜʽʩʽ ʞʘʪʳʨ. ɹײʣ 

ᴅʜʽʩʪʽש ʤᴅʥʽ ʤʳʥʘʜʳ: ʢʝʟ ʢʝʣʛʝʥ ʨʅ ʤᴅʥʽ ʢʝʟʽʥʜʝ ᴅʨʪװʨʣʽ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʜʘ ʘʟʜʘסʘʥ 

ʤᴅʥʛʝ ʘʡʳʨʤʘʰʳʣʳץ ʙʝʨʝʪʽʥ ʟʘʨʷʜʪʘʨ r ʙʦʣʘʜʳ ʞᴅʥʝ ʩʦʣ װʰʽʥ, ʝʛʝʨ ʵʣʝʢʪʨ ᴇʨʽʩʽʥ 

ʪʫסʳʟʘʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ ʦʣʘʨ ᴅʨʪװʨʣʽ ʞʳʣʜʘʤʜʳץʪʘסʳ ʵʣʝʢʪʨʦʜʪʘʨʜʳש ʙʽʨʽʥʝ ץʦʟסʘʣʘʜʳ.  

ɸʤʠʥץʳʰץʳʣʜʘʨ ʘʤʬʦʪʝʨʤʘʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩץʘ ץʳʰץʳʣʜʘʨʜʳש ʘʟ ʤᴇʣʰʝʨʽʥ 

ʥʝʤʝʩʝ ʝʨʽʪʽʥʜʽʥʽש ʨʅ ʤᴅʥʽʥ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʧʝʡ ʥʝʛʽʟʜʝʨʜʽ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫסʘ 

 ʦʣʜʘʡʪʳʥץ ʪʳ ʨʅ ʤᴅʥʽʥץʨʘײʳ ʪʝʨʤʠʥ ʪסשʥʠ ʙʫʬʝʨʣʝʨ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ. ʉʦסʘʙʽʣʝʪʪʽ, ʷץ

ʝʨʽʪʽʥʜʽʣʝʨ װʰʽʥ ץʘʙʳʣʜʘʥסʘʥ. Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʜʘ ʥʝʛʽʟʜʽʢ (Nʅ2) ʞᴅʥʝ ץʳʰץʳʣʜʳץ 

(ʉʆʆʅ) ʪʦʧʪʘʨʜʳש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʤʬʦʪʝʨʣʽ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ. ʆʩʳʥʳש ʘʨץʘʩʳʥʜʘ 

ʦʣʘʨ ץʳʰץʳʣʜʘʨʤʝʥ ʜʝ, ʥʝʛʽʟʜʝʨʤʝʥ ʜʝ ʪײʟ ʪװʟʝ ʙʝʨʝʜʽ (10-ʩʫʨʝʪ). ɸʤʠʥץʳʰץʳʣʜʳץ 

ʘʥʘʣʠʟʘʪʦʨ ʢᴇʤʝʛʽʤʝʥ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳץ שʳʰץʳʣʜʳץ-ʥʝʛʽʟʜʢ̔ ץʘʩʠʝʪʪʝʨʽ ʠʦʥʜʳ 

ʘʣʤʘʩʫ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ᴅʜʽʩʽ ʘʨץʳʣʳ ʦʣʘʨʜʳ ʙᴇʣʫʛʝ ʞᴅʥʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 
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10 ʩʫʨʝʪ-Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʥʝʛʽʟʜʝʨʽ ʤʝʥ ץʳʰץʳʣʜʘʨʳ ʙʘʨ ʨʝʘʢʮʠʷʩʳ 

 

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ʋʂ-ʩʧʝʢʪʨʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʜʠʥʠʪʨʦʬʝʥʠʣʜʽʢ 

ʪʫʳʥʜʳʣʘʨʳʥʳש (ɼʅʌ-ʪʫʳʥʜʳʣʘʨ) ʭʨʦʤʦʪʦʛʨʘʬʠʷʣʳץ ץʦʟסʘʣʳʩʳ ʘʨʢʳʣʳ ʩʘʣʳʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ. ɿʘʪʪʘʨʜʳש ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ץʦʟסʘʣʳʩʳ Rf ʙʝʣʛʽʩʽʤʝʥ ʙʝʣʛʽʣʝʥʝʜʽ ʞᴅʥʝ ʦʣ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫ ʢʝʟʽʥʜʝ ʟʘʪʪʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝ ץʘʪʳʩʪʳ ʞʳʣʞʫ ʞʳʣʜʘʤʜʳסʳʥ ʙʽʣʜʽʨʝʜʽ. 

Ŭ-ʘʤʠʥץʳhץʳʣʜʘʨʳ 2,4-ʜʠʥʠʪʨʦʬʪʦʨʙʝʥʟʦʣʤʝʥ ʩʘʨʳ ʪװʩʢʝ ʙʦʷʣסʘʥ ɼʅʌ-ʪʫʳʥʜʳʣʘʨʳʥ 

ʪװʟʝʜʽ. Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ɼʅʌ-ʪʫʳʥʜʳʩʳ ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘʜʘʥ ʦʨʛʘʥʠʢʘʣʳץ 

ʝʨʽʪʢʽʰʪʝʨ ʘʨץʳʣʳ ʵʢʩʪʨʘʛʠʨʣʝʥʝʜʽ ʞᴅʥʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷʣʳץ ʥʝʤʝʩʝ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש Rf ʤᴅʥʜʝʨʽʥ ᴇʣʰʝʫʽʰʪʝʨʤʝʥ 

ʥʝʤʝʩʝ ʩʪʘʥʜʘʨʪʪʳ װʣʛʽʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʝʜʽ. ɹʘʨʣʳ20 ץ Ŭ-

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ɼʅʌ-ʪʫʳʥʜʳʣʘʨʳʥʜʘ Rf ʞᴅʥʝ ʋʂ-ʩʧʝʢʪʨʽʥʽש ʤᴅʥʜʝʨʽ ʙʝʣʛʽʣʽ. 

ɸʨʦʤʘʪʪʳ ʷʜʨʦʜʘסʳ ʬʪʦʨ ʘʪʦʤʳ ʘʟ ץʦʟסʘʣʘʜʳ, ʩʝʙʝʙʽ ʦʥʳץ שʦʟסʘʣסʳʰʪʳסʳ ʪʝʨʽʩ 

ʠʥʜʫʢʮʠʷʣʳץ ᴅʩʝʨʛʝ (-I-ᴅʩʝʨ) ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ, ʭʣʦʨʜʳש ʙᴇʣʽʥʙʝʛʝʥ ʞײʧ ʵʣʝʢʪʨʦʥʜʘʨʳ 

ʤʝʥ ʘʨʦʤʘʪʪʳ ʷʜʨʦʥʳש -́ʵʣʝʢʪʨʦʥʜʘʨʳ ʘʨʘʩʳʥʜʘ ʪʫʳʥʜʘʡʪʳʥ ʞʘʥʘʩʫסʘ ʥʝʤʝʩʝ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʛʝ (+ ʄ-ᴅʩʝʨ) ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʉ-F (ʢᴇʤʽʨʪʝʢ-ʬʪʦʨ) ʙʘʡʣʘʥʳʩ 

ʢװʰʽʥʽש ʘʨʪʫʳ ʦʨʳʥ ʘʣʘʜʳ, ʙײʣ ץʦʩʳʣʳʩʪʳ ץʠʳʥ ʘʡʳʨʳʣʫסʘ ײʰʳʨʘʪʘʜʳ.  
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ʌʪʦʨʙʝʥʟʦʣ ײץʨʳʣʳʤʳʥʘ װʣʝʩ ץʦʩʘʪʳʥ ʨʝʟʦʥʘʥʩʪʳץ ʬʦʨʤʫʣʘʣʘʨ 

 

ɸʣʘʡʜʘ ʘʨʦʤʘʪʪʳ ʷʜʨʦʜʘסʳ ʬʪʦʨʜʳץ שʦʟסʘʣסʳʰʪʳסʳʥ ʙʝʥʟʦʣʜʘʥ ʵʣʝʢʪʨʦʥʜʳץ 

ʪʳסʳʟʜʳץʪʳ ᴇʟʽʥʝ ʪʘʨʪʘʪʳʥ ʦʨʪʦ - ʞᴅʥʝ ʧʘʨʘ- ʞʘסʜʘʡסʘ ץʘʪʳʩʪʳ ʢװʰʪʽ ʵʣʝʢʪʨʦʥ-

ʘʢʮʝʧʪʦʨʣʳ ʪʦʧʪʘʨʜʳ (ʤʳʩʘʣʳ, Nʆ2) ʝʥʛʽʟʫ ʞᴅʥʝ ʉ-F (ʢᴇʤʽʨʪʝʛʽ-ʬʪʦʨ) ʙʘʡʣʘʥʳʩʳʥ װʟʫ 

ʘʨץʳʣʳ ײʣסʘʡʪʫסʘ ʙʦʣʘʜʳ, ʙײʣ 2,4-ʜʠʥʠʪʨʦʬʪʦʨʙʝʥʟʦʣ ʞʘסʜʘʡʳʥʜʘ ʙʘʡץʘʣʘʜʳ ʞᴅʥʝ 11-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʭʝʤʘ ʙʦʡʳʥʰʘ ʦʥʜʘ ʬʪʦʨʜʳש ʥʫʢʣʝʦʬʠʣʴʜʽ ʘʫʳʩʫʳʥʘ ʤװʤʢʽʥʜʽʢ 

ʝʪʝʜʽ. 
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11-ʩʫʨʝʪ- Ŭ - ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ɼʅʌ ʪʫʳʥʜʳʣʘʨ ʩʠʥʪʝʟʽ 

 

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ װʰʽʥ ʪʝʨʤʠʷʣʳץ ʜʝʢʘʨʙʦʢʩʠʣʜʝʫ ʪᴅʥ, ʩʝʙʝʙʽ Ŭ-ʞʘסʜʘʡʳʥʜʘ 

ʢʘʨʙʦʢʩʠʣ ʪʦʙʳʥʜʘ װʣʢʝʥ ʵʣʝʢʪʨʪʝʨʽʩʪʽʣʽʢ ʩʘʣʜʘʨʳʥʘʥ ʪʝʨʽʩ ʠʥʜʫʢʮʠʷʣʳץ ᴅʩʝʨ (-I-ᴅʩʝʨ) 

ʢᴇʨʩʝʪʝʪʽʥ ʵʣʝʢʪʨʦʥ-ʘʢʮʝʧʪʦʨʣʳ ʘʤʠʥʪʦʧ ʙʦʣʘʜʳ. ɿʝʨʪʭʘʥʘʜʘ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫʽ ʦʣʘʨʜʳ CO2 ʩʽשʽʨʫʽʥʽץ שʘʪʳʩʫʳʤʝʥ ץʳʟʜʳʨסʘʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, 

ʤʳʩʘʣʳ ɺʘ(ʆʅ)2. ɼʝʢʘʨʙʦʢʩʠʣʘʟ ʬʝʨʤʝʥʪʪʝʨʽʥʽש ʞᴅʥʝ ʧʠʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪʪʳש 

ʢʦʬʝʨʤʝʥʪʽʥʽץ שʘʪʳʩʫʳʤʝʥ ʙʠʦʣʦʛʠʷʣʳϨ ʞϮʡʝʣʝʨʜʝ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש 

ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫ ʨʝʘʢʮʠʷʣʘʨʳ ᴇʪʝʜʽ, ʙײʣ ʙʠʦʛʝʥʜʽ ʘʤʠʥʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ. 

ʄʳʩʘʣʳ, ʜʝʢʘʨʙʦʢʩʠʣʘʟʘ ʬʝʨʤʝʥʪʽʥʽש ʞᴅʥʝ ʧʠʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪʪʳש ʢʦʬʝʨʤʝʥʪʽʥʽש ᴅʩʝʨʽ 

ʢʝʟʽʥʜʝ ʩʝʨʠʥʥʽש ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫʽ ʘʨץʳʣʳ ʘʤʠʥʦʩʧʠʨʪ ï ʢʦʣʘʤʠʥ (2-ʘʤʠʥʦ-1-ʵʪʘʥʦʣ) 

ʘʣʫסʘ ʙʦʣʘʜ .rʉʝʨʠʥʜʝ ʜʝ ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫʜʽ ʞʝשʽʣʜʝʪʝʪʽʥ OH-ʪʦʧʪʳש ʠʥʜʫʢʪʠʚʪʽ ᴅʩʝʨʽ 

ʙʘʨ (12-ʩʫʨʝʪ). 

                                ɼʝʢʘʨʙʦʢʩʠʣʘʟʘ+ʧʠʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪ 

HOïCH2ïCHïCOOH                   HOïCH2ïCH2ïNH2 + CO2 

                     | 

                    NH2 

                  ʩʝʨʠʥ                                                                         ʢʦʣʘʤʠʥ 

12-ʩʫʨʝʪ. ʉʝʨʠʥʜʽ ʜʝʢʘʨʙʦʢʩʠʣʜʝʫ 

 

ɸסʟʘʜʘ ʭʦʣʠʥ ʞᴅʥʝ ʘʮʝʪʠʣʭʦʣʠʥ ʙʘʨ ʙʽʨץʘʪʘʨ ʪʫʳʥʜʳʣʘʨ ʢʦʣʘʤʠʥʥʝʥ ʩʠʥʪʝʟʜʝʣʛʝʥ. 

ʂʦʣʘʤʠʥ ʤʝʥ ʭʦʣʠʥ ʬʦʩʬʦʣʠʧʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʙʠʦʛʝʥʜʽ ʘʤʠʥʜʝʨʛʝ ʞʘʪʘʜʳ. 

ɻʠʩʪʠʜʠʥʜʝʢʘʨʙʦʢʩʠʣʘʟʘʤʝʥ ʢʘʪʘʣʠʟʘʮʠʷʣʘʥסʘʥ ʛʠʩʪʠʜʠʥʥʽש ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫʽ ʘʨץʳʣʳ 

ʘסʟʘʥʳש ᴇʤʽʨʣʽʢ ʤʘשʳʟʜʳ ʬʫʥʢʮʠʷʣʘʨʳʥ ʨʝʪʪʝʫʛʝ ץʘʪʳʩʘʪʳʥ ʞᴅʥʝ ʙʽʨץʘʪʘʨ ʘʫʳʨ 

ʢװʡʣʝʨʜʽש ʧʘʪʦʛʝʥʝʟʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʵʥʜʦʛʝʥʜʽ ʬʘʢʪʦʨʣʘʨʜʳש 

X X X X
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(ʤʝʜʠʘʪʦʨʣʘʨʜʳש) ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʛʠʩʪʘʤʠʥ ʜʝʧ ʘʪʘʣʘʪʳʥ ʙʠʦʛʝʥʜʽ ʘʤʠʥʜʽ ʘʣʫסʘ 

ʙʦʣʘʜʳ. ɼʦʬʘʤʠʥ, ʥʦʨʘʜʨʝʥʘʣʠʥ ʞᴅʥʝ ʘʜʨʝʥʘʣʠʥ ʪװʨʽʥʜʝʛʽ ʢʘʪʝʭʦʣʘʤʠʥʜʝʨ ʙʠʦʛʝʥʜʽ 

ʘʤʠʥʜʝʨʛʝ ʞʘʪʘʜʳ ʞᴅʥʝ ʦʣʘʨ ʘסʟʘʜʘ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʬʝʥʠʣʘʣʘʥʠʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘʥ ײץʨʘʣʘʜʳ.  

ɓ-ʘʣʘʥʠʥ (ɓ-ʘʤʠʥʦʧʨʦʧʠʦʥ ץʳʰץʳʣʳ) ɺ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʽ (ɺ5 ʚʠʪʘʤʠʥʽ) ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʧʘʥʪʦʪʝʥ ץʳʰץʳʣʳʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ. ɹײʣ ʭʠʤʠʷʣʳץ ʟʘʪ ʧʝʨʠʬʝʨʠʷʣʳץ ץʘʥ 

ʪʘʤʳʨʣʘʨʳʥʳש ʦʨʪʘʣʳץʪʘʨʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʧʨʝʧʘʨʘʪ ʛʠʩʪʘʤʠʥʥʽץ שʘʥ ʘʨʥʘʩʳʥʘ 

ʪʝʟ ʪװʩʫʽʥʝ ʢʝʜʝʨʛʽ ʞʘʩʘʡʜʳ, ʙʽʨʘץ ʰʳʥ ʤᴅʥʽʥʜʝ ʦʣ ʘʥʪʠʛʠʩʪʘʤʠʥʜʽ ʙʣʦʢʘʪʦʨ ʙʦʣʳʧ 

ʪʘʙʳʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʪʠʽʩʪʽ ʨʝʮʝʧʪʦʨʣʘʨסʘ ʪʽʢʝʣʝʡ ʪʦʩץʘʫʳʣ ᴅʩʝʨ ʝʪʧʝʡʜʽ. 

ɻʣʫʪʘʤʠʥ ץʳʰץʳʣʳʥʳש ʜʝʢʘʨʙʦʢʩʠʣʜʝʥʫʽ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ɔ-ʘʤʠʥʦʤʘʡ 

 ʧʨʝʧʘʨʘʪʳ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʽ ʥʝʡʨʦʤʝʜʠʘʪʦʨ (ʠ ʪʨʘʥʢʚʠʣʠʟʘʪʦʨסʪʘʙʠ) "ʳʣʳ "ʘʤʠʥʘʣʦʥץʳʰץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʠʜʘסʳ ʤʝʪʘʙʦʣʠʟʤ ʧʨʦʮʝʩʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʜʽ, ʤʠʜʘסʳ ʛʣʶʢʦʟʘʥʳ 

ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʦʜʘʥ ʪʦʢʩʠʢʘʣʳץ ᴇʥʽʤʜʝʨ ʘʣʤʘʩʫʳʥ ʞʦʶסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʆʡʣʘʫʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ, ʞʘʜʳʥʳ ʞʘץʩʘʨʪʘʜʳ, ʤʠ ץʘʥ ʘʡʥʘʣʳʤʳʥʳש ʙײʟʳʣʫʳʥʘʥ ʢʝʡʽʥ 

 ʽʣשʳʤʜʳ ᴅʩʝʨ ʝʪʝʜʽ, ʞʝסʘʣʧʳʥʘ ʢʝʣʫʽʥʝ ʞʘץ שʘʣʳʩ ʧʝʥ ʩᴇʡʣʝʫʜʽסʦʟץ

ʧʩʠʭʦʩʪʠʤʫʣʷʮʠʷʣʘʫʰʳ ᴅʩʝʨ ʙʝʨʝʜʽ. 

ɼϹʐ-ʜʘ Ŭ-ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥ ʘʥʳϨʪʘʫ ʥʝʤʝʩʝ ʦʣʘʨʜʳϬ ʪϮʧʥϰʩϨʘʣʳϤʳʥ ʩʳʥʘʫ 

Ϯʰʽʥ ʦʣʘʨʜʳש ʞʘʣʧʳ ʪװʨʣʽ-ʪװʩʪʽ ʨʝʘʢʮʠʷʩʳʥ ʥʠʥʛʠʜʨʠʥʤʝʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʦʥʳ 100-110
0
C 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ (13-ʩʫʨʝʪ). ʅʠʥʛʠʜʨʠʥʥʽש ʩʫ ʤʦʣʝʢʫʣʘʩʳʥ ץʳʟʜʳʨסʘʥʜʘ 

ʞʦסʘʣʪʘ ʦʪʳʨʳʧ ץʳʟʜʳʨסʘʥʜʘ, ʦʣ ʠʥʜʘʥʪʨʠʦʥסʘ-1,2,3 ʘʡʥʘʣʘʜʳ. Ŭ-ʘʤʠʥץʳʰץʳʣʳʤʝʥ 2 

ʤʦʣʴ ʠʥʪʘʥʪʨʠʦʥ-1,2,3 ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ ʞװʡʝʥʽש 

 . ʘʥ ᴇʥʽʤ ʘʣʳʥʘʜʳסʘʣʳʧʪʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʷʣץ
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13-ʩʫʨʝʪ. ʅʠʥʛʠʜʨʠʥ  ʤʝʥ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʨʝʘʢʮʠʷʩʳ 

ʈʝʘʢʮʠʷ ʤʝʭʘʥʠʟʤʽ: 
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ʐʠʢʽʟʘʪʪʳϬ ʙʘʨʣʳϨ ʪϮʨʣʝʨʽʥʽϬ ʘʤʠʥϨʳʰϨʳʣʜʘʨʳʥ ʩʘʧʘʣʳ ʘʥʳϨʪʘʫ (ʞʝʨ װʩʪʽ 

ʙᴇʣʽʛʽ ʤʝʥ ʪʘʤʳʨʣʘʨʳ) ʩʫʣʳ ʙᴇʣʽʥʫʣʝʨʜʝ ץʘסʘʟ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (פʍ) (ʙʽʨ ᴇʣʰʝʤʜʽ, ʝʢʽ 

ᴇʣʰʝʤʜʽ) ʞᴅʥʝ ʥʠʥʛʠʜʨʠʥʜʽ ʨʝʘʢʮʠʷ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ. ʆʣ װʰʽʥ ᴅʨʙʽʨ װʣʛʽʥʽ15 ש ʛ-ʳʥ 

ʢʦʣʙʘסʘ ʩʘʣʳʧ, ʦסʘʥ 100 ʤʣ ʪʘʟʘʨʪʳʣסʘʥ ʩʫ ײץʡʳʧ, ʢʝʨʽ ʪʦשʘʟʳʪץʳʰʪʘ 1 ʩʘסʘʪ ʙʦʡʳ 

ʳʟʜʳʨʘʜʳ. ʆʜʘʥ ʢʝʡʽʥ ʦʥʳ ʰrץ ʘʥ ʩʫ ʤʦʥʰʘʩʳʥʘ ʩʘʣʳʧסʘʡʥʘץ  ʘʥסʘʣץ ʟʝʜʽ, ʘʣװʘʨʳʧ  ʩס

 ʳ ʜʘ 2 ʨʝʪ ʵʢʩʪʨʘʢʮʠʷʣʘʡʜʳ. ɹʽʨ ᴇʣʰʝʤʜʽ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫסʜʘʡʜʘ ʪʘסʪ rʩʦʣ ʞʘץʘʣʜʳץ

 ʞʘʨʪʳʩʳʥʘ ʜʝʡʽʥ ʦʨʥʘʣʘʩʪʳʨʘʜʳ שʳʥʜʳʣʘʨʜʳ(ʵʢʩʪʨʘʢʪʪʳ) ʢᴇʣʝʤʥʽסʰʽʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʩʳװ

ʞᴅʥʝ ʦʣʘʨʜʳ FN 3 ʥʝʤʝʩʝ FN 16 ʤʘʨʢʘʣʳ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ץʘסʘʟʜʳש ʙʘʩʪʘʧץʳ ʩʳʟʳסʳʥʘ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʰʳʥʘʡʳ װʣʛʽʣʝʨʽʤʝʥ ץʘʪʘʨ (ʦʣʘʨʜʳ ʩʪʘʥʜʘʨʪʪʳ ʥʝʤʝʩʝ ʜᴅʣʤʝ-ʜᴅʣ 

 ʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʭʨʦʤʘʪʦʛʨʘʤʤʘʥʳ 40:12, 5:29סʨʪʽʣʛʝʥ) ʞʘװʣʛʽʣʝʨ ʜʝʧ ʘʪʘʡʜʳ, ʥʝʤʝʩʝ ʪװ

ʘʨʘץʘʪʳʥʘʩʳʥʜʘסʳ ʙʫʪʘʥʦʣ ï ʩʽʨʢʝ ץʳʰץʳʣʳ ï ʩʫ ʝʨʽʪʢʽʰʪʝʨ ʞװʡʝʩʽʥ ʙʽʣʜʽʨʝʪʽʥ 

ʞʳʣʞʳʤʘʣʳ ʬʘʟʘʩʳ ʙʘʨ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ʢʘʤʝʨʘסʘ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. פʘʥʳץʪʳʨʫ װʰʽʥ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʳץ ʢʘʤʝʨʘʥʳ ʘʣʜʳʥ ʘʣʘ ʞʳʣʞʳʤʘʣʳ ʬʘʟʘʤʝʥ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫ װʰʽʥ 

 ʘ ʪʠʤʝʫʽ ʢʝʨʝʢ, ᴅʡʪʧʝʩʝסʪʘʨץʩʽʨʽʣʛʝʥ ʜʘװʛʝʡʽ ʪשʜʝ שʘʞʝʪʪʽ ʢᴇʣʝʤʛʝ ʜʝʡʽʥ ʪʦʣʪʳʨʘʜʳ, ʦʥʳץ

ʦʣʘʨ ʦʥʜʘ ʞʘʡ סʘʥʘ ʝʨʠʜʽ. ɽʨʽʪʢʽʰ ץʘסʘʟ ʙʝʪʽʥʝ ʝʨʽʪʢʽʰ ʬʨʦʥʪʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʜʝשʛʝʡʛʝ 

ʜʝʡʽʥ ʞʝʪʢʝʥʰʝ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʥʘʜʳ (ʙײʣ ʨʝʪʪʝ ץʘסʘʟʜʳש ʰʝʪʽʥʝ ʜʝʡʽʥ 1,5 ʩʤ-ʜʝʥ 2 ʩʤ-

ʛʝ ʜʝʡʽʥ ץʘʣʘʜʳ). ʉʦʜʘʥ ʢʝʡʽʥ ʭʨʦʤʘʪʦʛʨʘʤʤʘʥʳ ʢʘʤʝʨʘʜʘʥ ʘʣʳʧ ʪʘʩʪʘʡʜʳ, ʪʘʨʪץʳʰ 

ʘʩʪʳʥʜʘ ʢʝʧʪʽʨʝʜʽ, ʥʠʥʛʠʜʨʠʥ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ᴇשʜʝʡʜʽ ʞᴅʥʝ 105-110
0
ʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ 

ʙʽʨʥʝʰʝ ʤʠʥʫʪ ʙʦʡʳ ʢʝʧʪʽʨʫ ʰʢʘʬʳʥʜʘ ץʳʟʜʳʨʘʜʳ. ɸʤʠʥץʳʰץʳʣʜʘʨʳ ʪװʨʣʽ-ʪװʩʪʽ ʜʘץʪʘʨ 

ʪװʨʽʥʜʝ ʢᴇʨʽʥʝʜʽ, ᴅʨʙʽʨ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש Rf ʤᴅʥʽʥ ʘʥʳץʪʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ Rf 

ʩʘʣʳʩʪʳʨʫ װʣʛʽʣʝʨʽʤʝʥ, ʷסʥʠ ʙʝʣʛʽʣʽ ʘʤʠʥץʳʰץʳʣʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʘʜʳ. Rf-ʙϰʣ Ϻʣʰʝʤʩʽʟ 

Ϻʣʰʝʤ, ʝʨʽʪʢʽʰʪʝʨʜʽϬ ϸʨʪϮʨʣʽ ʞϮʡʝʣʝʨʽʥʜʝ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫ ʢʝʟʽʥʜʝ ʟʘʪʪʘʨʜʳϬ ʙʽʨ-

ʙʽʨʽʥʝ Ϩʘʪʳʩʪʳ ʞʳʣʞʫ ʞʳʣʜʘʤʜʳϤʳʥ ʢϺʨʩʝʪʝʜʽ ʞϸʥʝ ʦʣ ʟʘʪʪʳϬ ʙʘʩʪʘʧϨʳ ʩʳʟʳϨʪʘʥ 

ʦʣʘʨʜʳϬ ʜʘϨʪʘʨʳʥʳϬ ʦʨʪʘʩʳʥʘ ʜʝʡʽʥʛʽ ʞʦʣ ʤʝʥ ʝʨ̔ʪʢʽʰʧʝʥ Ϻʪʢʝʥ ʞʦʣϤʘ Ϩʘʪʳʥʘʩʳ 

ʘʨϨʳʣʳ ʘʥʳϨʪʘʣʘʜʳ. ʊʠʽʩʽʥʰʝ, Rf ʤϸʥʽ ϸʨϨʘʰʘʥ ʙʽʨʣʽʢʪʝʥ ʘʟ ʙʦʣʘʜʳ.  

ʆʩʳʣʘʡʰʘ, Rf ʤᴅʥʜʝʨʽʥʽץײ שʩʘʩʪʳסʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʝʪʽʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ 

ʦʙʲʝʢʪʽʩʽʥʜʝʛʽ ʘʤʠʥץʳʰץʳʣʜʘʨʜʳש ʩʘʧʘʣʳʩʳʥ ʪʘʙʳʣʫʞװʨʛʽʟʝʜʽ.  

ʕʢʩʪʨʘʢʪʪʘʨʜ  rʝʢʽ ʨʝʪ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫ ʢʝʟʽʥʜʝ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʧʝʧʪʠʜʪʽ 

ʢʘʨʪʘʩʳʥ ʘʣʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ʙʘʩʪʘʧץʳʜʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫ ʙʽʨ ʙʘסʳʪʪʘ (ɯ ʝʨʽʪʢʽʰʪʝʨ 

ʞװʡʝʩʽ), ʩʦʜʘʥ ʢʝʡʽʥ ʝʢʽʥʰʽ (ʧʝʨʧʝʥʜʠʢʫʣʷʨ) ʙʘסʳʪʪʘ (ʝʨʽʪʢʽʰʪʝʨʜʽש ʝʢʽʥʰʽ ʞװʡʝʩʽʥʜʝ ï II) 

ʞװʨʛʽʟʽʣʝʜʽ. Rf ʤᴅʥʜʝʨʽʥʜʝ ʝװ שʣʢʝʥ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʘʣʫ ʘʨץʳʣʳ ᴅʨʪװʨʣʽ 
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ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʝש ʞʘץʩʳ ʙᴇʣʽʥʫʽ ʝʢʽ ᴇʣʰʝʤʜʽ ʭʨʦʤʘʪʦʛʨʘʬʠʷʣʘʫʜʘ ʝʨʽʪʢʽʰʪʝʨʜʽש 

ʢʝʣʝʩʽ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʥסʘʥʜʘ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ: I ï ʛʝʧʪʘʥ-ʜʠʭʣʦʨʵʪʘʥ-ʩʽʨʢʝ ץʳʰץʳʣʳ 

(20:30:30) ʞᴅʥʝ II ï ʙʫʪʘʥʦʣ-ʩʽʨʢʝ ץʳʰץʳʣʳ-ʩʫ (80:20:20). 

 

Ϲʟʽʥ Ϻʟʽ ʙʘϨʳʣʘʫϤʘ ʘʨʥʘʣϤʘʥ ʩϰʨʘϨʪʘʨ: 

1. Ŭ-, ɓ-ʞᴅʥʝ ɔ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ.                                                 

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʞʽʢʪʝʣʫʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʽʨʽ ʘסʟʘ װʰʽʥ ʙʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ. 

                                                  ?ʢᴇʟʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʳʣʜʘʨʳʥʳץʳʰץʘʥʜʘʡ ᴇʩʽʤʜʽʢʪʝʨ Ŭ-ʘʤʠʥפ

Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʘʥ ʙʠʦʛʝʥʜʽ ʘʤʠʥʜʝʨʜʽש ʪװʟʽʣʫʽʥʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ. 

2. ʅʝʛʝ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʪʽʨʽ ʘסʟʘʜʘסʳ ʙʽʨʽʥʰʽʣʽʢ ʤʝʪʘʙʦʣʠʟʤʥʽש ʟʘʪʪʘʨʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ? Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש ʭʠʨʘʣʴʜʳʣʳסʳ. 

3. Ŭ-ʘʤʠʥץʳhץʳʣʜʘʨʳʥʳץ שʳʰץʳʣʜʳץ-ʥʝʛʽʟʜʢ̔ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ, ʦʣʘʨʜʳש 

 ʠʟʦʵʣʝʢʪʨʣʽʢ שʽʟ ʞᴅʥʝ ʦʣʘʨʜʳשʩʽʥʜʽʨʽװʘʩʠʝʪʽʥ ʪץ ʳסʞᴅʥʝ ʥʝʛʽʟʜʽʢ ʦʨʪʘʣʘʨʜʘ ץʳʣʜʳץʳʰץ

ʥװʢʪʝʩʽʥʝ ʪװʩʽʥʽʢ ʙʝʨʽשʽʟ.  

4. 2,4-ʜʠʥʠʪʨʦʬʪʦʨʙʝʥʟʦʣ ʨʝʘʢʮʠʷʩʳ ʙʦʡʳʥʰʘ Ŭ-ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ץʘʣʘʡ ʞװʨʛʽʟʫ ʢʝʨʝʢ? 

 .ʳʟשʤᴅʥʽʥ ʙʘʷʥʜʘ שʪʘʫʜʳץʳʣʜʘʨʳʥ ʘʥʳץʳʰץʍ ᴅʜʽʩʽʤʝʥ Ŭ-ʘʤʠʥפ .5

 

 

2.2.2.2 ʉʫʜʘ ʝʨʠʪʽʥ ʞᴅʥʝ ʤʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ 

ɺʠʪʘʤʠʥʜʝʨ ᴇʪʝ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ ʞᴅʥʝ ʘʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨ 

ʘסʟʘʩʳ װʰʽʥ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨ ʪʦʙʳʥ ʙʽʣʜʽʨʝʜʽ (3-ʢʝʩʪʝ), 

ᴇʡʪʢʝʥʽ ʦʣʘʨ ʙʽʨץʘʪʘʨ ʢʦʬʝʨʤʝʥʪʪʝʨʜʽש ʙʝʣʩʝʥʜʽ ʙᴇʣʽʢʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʥʩʳʟ 

ʬʝʨʤʝʥʪʘʪʠʚʪʽʢ ʨʝʘʢʮʠʷʣʘʨʜʳץ שʘʪʘʨʳʥʳש ᴇʪʫʽ ʤװʤʢʽʥ ʝʤʝʩ. ɼʝʤʝʢ, ʦʣʘʨ ʪʽʨʽ ʘסʟʘʥʳש 

ʤʝʪʘʙʦʣʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʽʥʽש ʪʠʽʩʪʽ ʙᴇʣʽʢʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 

3-ʢʝʩʪʝ-ʩʫ ʞᴅʥʝ ʤʘʡ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ ᴇʢʽʣʜʝʨʽ 

ɹʝʣʛʽʣʝʫ  ɸʪʘʫʳ  ʊʘʤʘץʪʘʥʫ ʢᴇʟʽ  ɺʠʪʘʤʠʥ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʽש 

ʩʘʣʜʘʨʳ 

ɺ 

ʪʦʙʳ-

ʥr  ש

ʚʠʪʘ-

ʤʠʥʜʝ-

ʨ̔ 

ɺ1 ʊʠʘʤʠʥ ɹʠʜʘʡ, ʞײʤʳʨʪץʘ, ʙʘʫʳʨ, ʙײʨʰʘץ, 

ʞʘסשʘץ, ʞʝʨʞʘסשʘץ 

ɹʝʨʠ-ʙʝʨʠ ʘʫʨʫʳ 

ɺ2 ʈʠʙʦʬʣʘʚʠʥ  ɾʘʩʳʣ ʢᴇʢᴇʥʽʩʪʝʨ, ʩװʪ, ʙʘʫʳʨ, 

ʘʰʳʪץʳ 

ɸʫʳʟʜʘסʳ ʞʘʨʘʣʘʨ, ʪʝʨʽ 

ʙᴇʨʪʧʝʣʝʨʽ 

ɺ3 ʅʠʢʦʪʠʥʘʤʠʜ ʂᴇʢᴇʥʽʩʪʝʨ, ʪʘʟʘʨʪʳʣʤʘסʘʥ ʢװʨʽʰ, 

ʙʘʫʳʨ, ʘʰʳʪץʳ, ʩװʪ 

ʇʝʣʣʘʛʨʘ  

ɺ5  ʇʘʥʪʦʪʝʥʦʚʘʷ 

ʢʠʩʣʦʪʘ  

ɹײʨʰʘץ, ʩʳʨʘ ʘʰʳʪץʳʩʳ, ʘʥʘʣʳץ 

ʘʨʘ ʩװʪʽ 

ɾװʡʢʝ ʞװʡʝʩʽʥʽש ʞᴅʥʝ 

ʘסʟʘʜʘסʳ ʘʣʤʘʩʫ ʧʨʦʮʝʩʪʝʨʽʥʽש 

ʞײʤʳʩʳʥʜʘסʳ ʙײʟʳʣʫʣʘʨ. 

ɺ6 ʇʠʨʠʜʦʢʩʠʥ ɾʘʨʤʘ, ʙʘʫʳʨ, ʘʰʳʪץʳ פʘʥʘʟʜʳʣʳץ 

ɺ7 

ʠʣʠ 

ɹʠʦʪʠʥ ɸʰʳʪץʳ, ʩװʪ, ʞײʤʳʨʪץʘ ʩʘʨʳʩʳ, 

ʙʘʫʳʨ 

ɼʝʨʤʘʪʠʪʪʝʨ, ʩʘʣʤʘץ ʞʦסʘʣʪʫ, 

NH3 ʘʨʪʳץ ʙᴇʣʽʥʫʽ 
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ʅ  

ɺ9 ʌʦʣʠʡ ץʳʰץʳʣʳ ɾʘʩʳʣ ʢᴇʢᴇʥʽʩʪʝʨ, ʙʘʫʳʨ, ʘʰʳʪץʳ פʘʥʘʟʜʳʣʳץ 

ɺ12 ʎʠʘʥʢʦʙʘʣʘʤʠʥ ɽʪ, ʩװʪ, ʞײʤʳʨʪץʘ פʘʪʝʨʣʽ ʘʥʝʤʠʷ 

ɸ 

 

ʈʝʪʠʥʦʣ ʉᴅʙʽʟ, ʘʩץʘʙʘץ, ʙʘʫʳʨ, ʙʘʣʳץ ʤʘʡʳ ɹʽʨʪʽʥʜʝʧ ʢᴇʨʫ ץʘʙʽʣʝʪʽʥʽש 

ʞʦסʘʣʫʳ, ᴅʩʽʨʝʩʝ ץʘʨʘסשʳʜʘ 

D ʂʘʣʴʮʠʬʝʨʦʣ ʂᴅʜʽʤʛʽ ᴇʥʽʤʜʝʨ, ʤʘʡ ɹʘʣʘʣʘʨʜʘ ʨʘʭʠʪ 

ɽ ʊʦʢʦʬʝʨʦʣ ʉʦʷ ʙײʨʰʘץʪʘʨʳ, ʙʠʜʘʡ ᴇʩʽʥʜʽʣʝʨʽ, 

ʞʘʩʳʣ ʢᴇʢᴇʥʽʩʪʝʨ 

ɹʝʜʝʫʣʽʢ 

ʂ ɺʠʪʘʤʠʥ ʂ ɾʘʩʳʣ ʞʘʧʳʨʘץʪʘʨ פʘʥʥʳש ʙʘʷʫ ײʶʳ 

ʉ ɸʩʢʦʨʙʠʥ 
 ʳʣʳץʳʰץ

ʎʠʪʨʫʩ, ץʘʨʘץʘʪ, ʠʪʤײʨʳʥ, 

ʢᴇʧʪʝʛʝʥ ʢᴇʢᴇʥʽʩʪʝʨ 

ʎʠʥʛʘ 

ʈ ʇʦʣʠʬʝʥʦʣʜʘʨ, 

ʬʣʘʚʦʥʦʠʜʪʘʨ 

ɾʠʜʝʢʪʝʨ, ʢᴇʢᴇʥʽʩʪʝʨ, ʞʝʤʽʩʪʝʨ פʘʙʳʥʫ ʧʨʦʮʝʩʪʝʨʽ 

 

3-ʢʝʩʪʝʜʝ ײʩʳʥʳʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʚʠʪʘʤʠʥʜʝʨ ʟʘʪʪʘʨʜʳש 

ʤʝʪʘʙʦʣʠʟʤʽ ʤʝʥ ʘסʟʘʥʳש ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽ װʰʽʥ װʣʢʝʥ ʤʘשʳʟסʘ ʠʝ, ʩʝʙʝʙʽ ʦʣʘʨʜʳש 

ʙʦʣʤʘʫʳʥʘʥ ʥʝʤʝʩʝ ʘסʟʘʜʘסʳ ʞʝʪʽʩʧʝʫʰʽʣʽʢʪʝʥ ʙʽʨץʘʪʘʨ ʘʫʨʫʣʘʨ ʜʘʤʠʜʳ. ɺʠʪʘʤʠʥʜʝʨʜʽש 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʘʫʨʫʣʘʨʜʳש ʩʝʙʝʧʪʝʨʽ ʪʘסʘʤʥʳש ʚʠʪʘʤʠʥʜʝʨʛʝ ʘʟ ʙʦʣʫʳ 

ʥʝʤʝʩʝ ʢʦʥʩʝʨʚʽʣʝʥʛʝʥ ᴇʥʽʤʜʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ɺʠʪʘʤʠʥʜʝʨ ʘʣʤʘʩʪʳʨʳʣʤʘʡʪʳʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨ ʩʠʷץʪʳ, ʦʥʳ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʘʜʘʤʜʘʨ ʩʠʥʪʝʟʜʝʡ ʘʣʤʘʡʜʳ ʞᴅʥʝ ʦʣʘʨ 

ʩʘʧʘʣʳ, ʪʦʣʳץץʘʥʜʳ ʪʘסʘʤʜʘ ʙʦʣʫʳ ʪʠʽʩ. ɸʤʠʥץʳʰץʳʣʜʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʦʣʘʨסʘ 

ʢװʥʜʝʣʽʢʪʽ ץʘʞʝʪʪʽʣʽʢ ʛʨʘʤʤ ʤᴇʣʰʝʨʽʥʜʝ ʝʤʝʩ, ʰʘʤʘʤʝʥ ʤʠʣʣʠʛʨʘʤʤ ʤᴇʣʰʝʨʽʥ ײץʨʘʡʜʳ. 

ɺʠʪʘʤʠʥʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩʳʣ ʙᴇʣʽʢʪʝʨʽʥʜʝ, ʛװʣʜʝʨʜʝ, ʞʝʤʽʩʪʝʨʜʝ ʞᴅʥʝ ʪץײʳʤʜʘʨʜʘ 

ʦʨʥʘʣʘʩʘʜʳ, ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ʩʠʥʪʝʟʜʝʣʤʝʡʜʽ.   

 ʜʝʫשʘʡʪʘ ᴇץ ʨʘʤʳʥʜʘ ʚʠʪʘʤʠʥʜʝʨ ̔ʙʘʨ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢײפ

ʢʝʟʽʥʜʝ ʧʦʣʠʚʠʪʘʤʠʥʜʽ ʟʘʪʪʘʨ (ץʘʨʘ ץʘʨʘץʘʪ ʞʝʤʽʩʪʝʨʽ, ʢᴅʜʽʤʛʽ ʰʝʪʝʥ ʞʝʤʽʩʪʝʨʽ, ʠʪʤײʨʳʥ 

ʞʝʤʽʩʪʝʨʽ, ץʘʣʘץʘʡʜʳש ʞʘʧʳʨʘץʪʘʨʳ); ץʘʥ ʪʦץʪʘʪʘʪʳʥ ʟʘʪʪʘʨ (ץʦʷʥʞʳʨʳץ (ʟʘʡʮʝʛʫʙ) 

ʛװʣʜʝʨʽ ʤʝʥ ʞʘʧʳʨʘץʪʘʨʳ, ץʘʣʘץʘʡʜʳש ʞʘʧʳʨʘץʪʘʨʳ, ʢʘʣʠʥʘ ץʘʙʳסʳ, ʤʳשʞʘʧʳʨʘץ 

ʰᴇʧʪʝʨʽ); ʞʘʨʘʥʳ ʙʘʩʘʪʳʥ ʞᴅʥʝ ʞʘʨʘסʘ ץʘʨʩʳ ʟʘʪʪʘʨ (ʢװʥʙʘסʳʩ ʤʘʡr ʞᴅʥʝ ʠʪʤײʨʳʥ ʤʘʡʳ, 

ʠʪʦʰʘסʘʥ ʰᴇʙʽ, ʙʘʪʧʘץʪʳ ʘץʰʘʡʳʨ ʰᴇʙʽ) ʘʣʳʥʘʜʳ. פʘʙʳʥʫסʘ ץʘʨʩʳ ʞᴅʥʝ ʘʥʪʠʩʝʧʪʠʢʘʣʳץ 

 ;(ʘʥ ʰᴇʙʽסʠʪʦʰʘ) ʨʘʣײץ ʘʨʩʳץ ʘסʘʨʩʳ ʞᴅʥʝ ʘʣʣʝʨʛʠʷץ ʘסʘʙʳʥʫץ ;(ʣʜʝʨʽװʳʨʤʳʟʳ ʛץ) ʨʘʣײץ

ᴇʪ ʘʡʜʘʡʪʳʥ ʜᴅʨʽʣʝʨ (ʞװʛʝʨʽ ʙʘסʘʥʜʘʨʳ, ʠʪʤײʨʳʥ ʞʝʤʽʩʪʝʨʽ), ʥʝʩʝʧ ʘʡʜʘʡʪʳʥ ʜᴅʨʽʣʝʨ 

(ʙװʣʜʽʨʛʝʥʥʽש ʞʝʤʽʩʪʝʨʽ ʤʝʥ ʞʘʧʳʨʘץʪʘʨʳ, ʠʪʦʰʘסʘʥ ʰᴇʙʽ). 

ʉʫʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ. ɺ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: ɺ1, ɺ2, ɺ3, 

ɺ5, ɺ6, ɺ7, ɺ9, ɺ12. ɺ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽ ʪʘʟʘ ʪʘʨʠʭʠ ʩʝʙʝʧʪʝʨ ʙʦʡʳʥʰʘ 

ʪʦʧʪʘʩʪʳʨʳʣסʘʥ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʩװʪʪʝʥ ʙᴇʣʽʥʝʪʽʥ ʩʫʜʘ ʝʨʠʪʽʥ ʬʨʘʢʮʠʷʤʝʥ ʙʽʨʛʝ ʢʝʟʜʝʩʝʜʽ. 

ʉʫʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨʜʽש ʢᴇʧ ʤᴇʣʰʝʨʽʥ ʪײʪʳʥʫ ʘסʟʘʜʘ ץʠʳʥʜʳץʪʘʨ ʪʫʜʳʨʤʘʡʜʳ, 

ᴇʡʪʢʝʥʽ ʦʣʘʨ ʦʜʘʥ ʪʝʟ ʰʳסʘʨʳʣʘʜʳ. 
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 ʘס-ʨʳʥ (0,05-ʪʝʥ 0,01 ʤʛ/100 ʛײʘʨʘʧʘʡʳʤ ʰʝʪʝʥ, ʣʠʤʦʥʥʠʢ, ʙʘʨʙʘʨʠʩ ʞᴅʥʝ ʠʪʤפ

ʜʝʡʽʥ)  ʪʠʘʤʠʥʥʽש (ɺ1 ʚʠʪʘʤʠʥʽ) ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪʠʽʤʜʽ ʢᴇʟʜʝʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɺ1 ʚʠʪʘʤʠʥʽ ʥʝʤʝʩʝ ʪʠʘʤʠʥ ï ʤʝʪʠʣ ʪʦʙʳ ʙʘʨ ʤʦʣʝʢʫʣʘʜʘ ʙʘʡʣʘʥʳʩץʘʥ ʝʢʽ 

ʛʝʪʝʨʦʮʠʢʣʜʽ ʮʠʢʣ-ʧʠʨʠʤʠʜʠʥ ʤʝʥ ʪʠʘʟʦʣʜʳ ʙʽʣʜʽʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʣ ʧʠʨʠʤʠʜʠʥʦʪʠʘʟʦʣ 

ʥʝʤʝʩʝ ʧʠʨʠʤʠʜʠʣʤʝʪʠʣʪʠʘʟʦʣʠʷʣʳץ ʚʠʪʘʤʠʥʜʝʨʛʝ ʞʘʪʘʜʳ. ʊʠʘʤʠʥ ʩʠʥʪʝʟʽʥʽש ʢᴇʧʪʝʛʝʥ 

ʥײʩץʘʣʘʨʳʥʳש ʽʰʽʥʝʥ װ  hʢʝʟʝשʥʝʥ ʪײʨʘʪʳʥ ᴅʜʽʩ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʘʜʳ: ʤʦʣʝʢʫʣʘʥʳש 

ʧʠʨʠʤʠʜʠʥʜʽ ʙᴇʣʽʛʽʥ ʩʠʥʪʝʟʜʝʫ, ʪʠʘʟʦʣʜʳ ʮʠʢʣʜʽ ʩʠʥʪʝʟʜʝʫ ʞᴅʥʝ ʦʣʘʨʜʳ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳʨʫ. ɽʢʽ ʛʝʪʝʨʦʮʠʢʣʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ̔ש ʩʦסשʳ ʢʝʟʝשʽʥʽש ʩr ʟʙʘʩʳ 14-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

14-ʩʫʨʝʪ ï ʪʠʘʤʠʥ ʙʨʦʤʠʜʽʥ ʩʠʥʪʝʟʜʝʫ ʩʭʝʤʘʩʳ 

ɸסʟʘסʘ Ŭ-ʢʝʪʦץʳʰץʳʣʜʳ ʜʝʢʘʨʙʦʢʩʠʣʜʝʫʜʝ ʬʦʩʬʘʪ ʪװʨʽʥʜʝʛʽ ʪʠʘʤʠʥ ʣʠʧʦʠʜ 

 ʳʣʳץʳʰץ ʟʽʤװʘʪʳʩʘʜʳ, ʤʳʩʘʣʳ, ʂʨʝʙʩ ʮʠʢʣʽʥʜʝʛʽ ʧʠʨʦʞץ ʘʪʘʨץ ʳʣʳʤʝʥץʳʰץ

(ʉʅ3ʉʆʉʆʆʅ), ʙײʣ ɸ ʘʮʝʪʠʣʢʦʬʝʨʤʝʥʪʽʥʽש ʪװʟʽʣʫʽ װʰʽʥ ץʘʞʝʪ, ʦʣ ʤʘʡʣʘʨ ʤʝʥ 

ʢᴇʤʽʨʩʫʣʘʨʜʳש ʙʠʦʭʠʤʠʷʣʳץ ʪʦʪʳסʫʳʥʜʘ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʪʘʙʠסʠ ᴇʥʽʤʜʝʨʜʽש ʙʠʦʩʠʥʪʝʟʽʥʜʝ 

ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʤᴅʥʛʝ ʠʝ. ʊʠʘʤʠʥʛʝ ʪᴅʫʣʽʢʪʽʢ ץʘʞʝʪʪʽʣʽʢ 1,5-ʪʝʥ 3 ʤʛ-סʘ ʜʝʡʽʥ ײץʨʘʡʜʳ, 

ʪʠʘʤʠʥ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʞʘʩʫʰʘʥʳש ʵʥʝʨʛʠʷʥʳ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ ʛʝʥʝʨʘʮʠʷʣʘʫסʘ 

 .ʘʙʽʣʝʪʩʽʟʜʽʛʽʥʝ ᴅʢʝʣʝʜʽץ

 

 
ʊʠʘʤʠʥʧʠʨʦʬʦʩʬʘʪ (ɺ1) 

 

 ʃʠʧʦʠʜ ץʳʰץʳʣʳ 

ʊʠʘʤʠʥ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʽש ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʽ-ʪᴅʙʝʪʪʽש ʞʦסʘʣʫʳ, ʞװʨʝʢ ʘʡʥʫʳ, 

ʜʝʧʨʝʩʩʠʷ, ʧʝʨʠʬʝʨʠʷʣʳץ ʥʝʚʨʦʧʘʪʠʷ ʞᴅʥʝ ʞʘʣʧʳ ᴅʣʩʽʟʜʽʢ. ʊʠʘʤʠʥʥʽש ʩʦʟʳʣʤʘʣʳ 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʢᴇʟʜʽװ שʡʣʝʩʽʤʜʽʣʽʛʽʥ ʞʦסʘʣʪʫʳ ʞᴅʥʝ ʝʩʽʥʽש ʙײʟʳʣʫʳ ʩʠʷץʪʳ ʘʫʳʨ 

ʥʝʚʨʦʣʦʛʠʷʣʳץ ʩʠʤʧʪʦʤʜʘʨסʘ ᴅʢʝʣʝʜʽ.  

B2 ʚʠʪʘʤʠʥʽʥʽש ʤʘʢʩʠʤʫʤʳ ץʘʨʘץʘʪ ʞʠʜʝʢʪʝʨʽʥʜʝ (2,3 ʤʛ/100 ʛ ʜʝʡʽʥ), ʤװʢʞʠʜʝʢ 

(0,31 ʤʛ/100 ʛ ʜʝʡʽʥ), ʠʪʤײʨʳʥ ʞʝʤʽʩʪʝʨʽʥʜʝ (0,33-0,88 ʤʛ/100 ʛ), ʢᴇʢᴇʥʽʩʪʝʨʜʝ (1,8 ʤʛ/ 100 

ʛ ʜʝʡʽʥ) ʞᴅʥʝ ʢװʥʙʘסʳʩʪʘ (0,2-0,6 ʤʛ/100 ʛ) ʙʘʡץʘʣʘʜʳ.  

ʈʠʙʦʬʣʘʚʠʥ (ɺ2 ʚʠʪʘʤʠʥʽ): ʨʠʙʦʬʣʘʚʠʥ ʤʝʥ ɸɼʌ ʵʬʠʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʬʣʘʚʠʥʤʦʥʦʥʫʢʣʝʦʪʠʜ (ʌʄʅ) ʞᴅʥʝ ʬʣʘʚʠʥʘʜʝʥʠʥʫʢʣʝʦʪʠʜ (ʌɸɼ) ʢʦʬʝʨʤʝʥʪʪʝʨʽʥʽש 

 ץʙʠʦʣʦʛʠʷʣʳ שʥʠ, ʦʣʘʨʜʳסʙʝʣʩʝʥʜʽ ʙʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʷ שʨʘʤʳʥʘ ʢʽʨʝʜʽ, ʦʣʘʨʜʳײץ

ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ.  
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ʈʠʙʦʬʣʘʚʠʥ (ɺ2 ʚʠʪʘʤʠʥʽ) 

ʌʣʘʚʠʥ ʢʦʬʝʨʤʝʥʪʪʝʨʽ ʪʦʪʳסʫ-ʪʦʪʳץʩʳʟʜʘʥʫ ʨʝʘʢʮʠʷʣʘʨʳʥʘ ץʘʪʳʩʘʜʳ, ʙײʣ ʨʝʪʪʝ 

ʩʫʪʝʛʽʥʽש ʝʢʽ ʘʪʦʤʳ ʤʦʣʝʢʫʣʘʥʳש ʨʠʙʦʬʣʘʚʠʥ ʙᴇʣʽʛʽʥʝ (ɺ2 ʚʠʪʘʤʠʥʽ) ץʦʩʳʣʘʜʳ. ɹײʣ 

ʨʝʘʢʮʠʷʣʘʨ, ʤʳʩʘʣʳ, ʪʳʥʳʩ ʘʣʫ ʪʽʟʙʝʛʽʥʜʝ ʙʦʣʘʜʳ. ʌɸɼ, ʪʦʪʳץץʘʥ ʅɸɼ
+
 ʩʠʷץʪʳ ʝʢʽ 

ʵʣʝʢʪʨʦʥʜʳ ץʦʩʘʜʳ. ɸʣʘʡʜʘ, ʌɸɼ ʅɸɼ
+
- ʛʝ ץʘʨʘסʘʥʜʘ ʝʢʝʫʽ ʞʦסʘʣʪץʘʥ ʩʫʙʩʪʨʘʪ ʩʫʪʝʛʽ 

ʘʪʦʤʳ ʌɸɼʅ2 ʪװʨʽʥʜʝ ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʬʦʨʤʘʥʳ ʘʣʫ װʰʽʥ ץʦʩrʣʘʜʳ (15-ʩʫʨʝʪ). 
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15-ʩʫʨʝʪ. ʌɸɼ-ʪʘʥ  ʌɸɼ*ʅ2 ʜʝʡʽʥ ʙʠʦʭʠʤʠʷʣʳץ ʪʦʪʳץʩʳʟʜʘʥסʘʥ װʣʛʽʩʽ  

 

ʅʠʢʦʪʠʥ ϨʳʰϨʳʣʳʥ ʞϸʥʝ ʦʥʳϬ ʘʤʠʜʽʥ (ʥʠʢʦʪʠʥʘʤʠʜ) ɺ3 ʚʠʪʘʤʠʥʽ ʜʝʧ ʘʪʘʡʜʳ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʈʈ ʪʦʙʳʥʳϬ ʚʠʪʘʤʠʥʜʝʨʽʥʝ ʞʘʪϨʳʟʘʜʳ. פʘʨʘ ʞʠʜʝʢ (2 ʤʛ/100 ʛ ʜʝʡʽʥ), 

ʢװʥʙʘסʳʩ ʞʝʤʽʩʪʝʨʽ (0,2-0,6 ʤʛ/100 ʛ) ʞᴅʥʝ ʠʪʤײʨʳʥ (0,6 ʤʛ/100 ʛ) ʚʠʪʘʤʠʥʥʽײץ שʨʘʤʳ 

ʙʦʡʳʥʰʘ ʣʠʜʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʅʠʢʦʪʠʥʘʤʠʜ 

ɺ3 ʚʠʪʘʤʠʥʽʥʝ ʪᴅʫʣʽʢʪʽʢ ץʘʞʝʪʪʽʣʽʢ 15-ʪʝʥ 30 ʤʛ ʜʝʡʽʥʛʽ ʤᴇʣʰʝʨʜʽ ײץʨʘʡʜʳ. ʆʩʳ 

ʚʠʪʘʤʠʥʜʽ ʞʝʪʢʽʣʽʢʩʽʟ ʪײʪʳʥʫ (ʪʨʠʧʪʦʬʘʥ ʩʠʷץʪʳ) ʛʣʦʩʩʠʪʢʝ, ʜʝʨʤʘʪʠʪʢʝ, ʩʘʣʤʘץ 

ʞʦסʘʣʪʫסʘ, ʜʠʘʨʝʷסʘ, ʜʝʧʨʝʩʩʠʷסʘ ʞᴅʥʝ ʜʝʤʝʥʮʠʷסʘ ᴅʢʝʣʝʜʽ. ɼʝʧʨʝʩʩʠʷ, ʜʝʨʤʘʪʠʪ ʞᴅʥʝ 

ʜʠʘʨʝʷ ʩʠʷץʪʳ ʩʠʤʧʪʦʤʜʘʨ ʧʝʣʣʘʛʨʘ ʜʝʧ ʘʪʘʣʘʪʳʥ ʘʫʨʫʤʝʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ.  

ʌʘʨʤʘʢʦʣʦʛʠʷʣʳץ ʜʦʟʘʣʘʨʜʳ (2-4 ʛ/ʢװʥ) ʪʘסʘʡʳʥʜʘסʘʥʜʘ ʥʠʢʦʪʠʥ ץʳʰץʳʣʳ ץʘʥʜʘסʳ 

ʭʦʣʝʩʪʝʨʦʣ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ, ʙײʣ ʛʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʷʥʳ ʝʤʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ʉʦʥʜʘʡ-ʘץ ʥʠʢʦʪʠʥ ץʳʰץʳʣʳ ʛʣʠʢʦʛʝʥʥʽש ʰʳסʳʥʳʥ ʪʝʟʜʝʪʝʜʽ, ʙײʣ ץʘʥʜʘסʳ ʛʣʶʢʦʟʘ 

ʜʝשʛʝʡʽʥʽש ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ, ʩʦʥʜʳץʪʘʥ ʥʠʢʦʪʠʥ ץʳʰץʳʣʳʤʝʥ ʝʤʜʝʫ ʜʠʘʙʝʪʠʢʪʝʨ ʤʝʥ 

ʧʦʜʘʛʨʘʤʝʥ ʘʫʳʨʘʪʳʥ ʥʘʫץʘʩʪʘʨסʘ ײʩʳʥʳʣʤʘʡʜʳ. 

ʅʠʢʦʪʠʥʘʤʠʜ ʘסʟʘʥʳש ʪʦʪʳסʫ-ʪʦʪʳץʩʳʟʜʘʥʫ ʨʝʘʢʮʠʷʣʘʨʳʥʘ ץʘʪʳʩʘʪʳʥ ʅɸɼ
+
 ʞᴅʥʝ 

ʅɸɼʌ
+
 ʪʦʪʳסʫ-ʪʦʪʳץʩʳʟʜʘʥʫ ʢʦʬʝʨʤʝʥʪʪʝʨʽʥʽש ᴅʨʝʢʝʪ ʝʪʫʰʽ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʦʪʳץץʘʥ ʅɸɼ
+
-ʥʘʥ ʅɸɼʅ+ʅ

+
 ʜʝʡʽʥ ʪʦʪʳץʩʳʟʜʘʥʫ ʧʠʨʠʜʠʥʜʽ ʮʠʢʣʜʽש ʘʨʦʤʘʪʪʳʣʳסʳʥ 

ʞʦסʘʣʪʫʤʝʥ 1,4 ʞʘסʜʘʡʜʘ ʥʠʢʦʪʠʥʘʤʠʜʪʳ ʩʘץʠʥʘʥʳש ʪʦʪʳץʩʳʟʜʘʥʫ r ʝʩʝʙʽʥʝʥ ʞװʨʝʜʽ, 
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ʷסʥʠ, ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʪײʨʘץʪʳ ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʪʦʪʳץץʘʥ ʅɸɼ
+
 ʪװʨʽʥʜʝʛʽ 

ʥʠʢʦʪʠʥʘʤʠʜʜʝʥʠʥʫʢʣʝʦʪʠʜʪʝʥ, ʩʦײסʨʣʳʤ ʘʟ ʪײʨʘץʪʳ ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʅɸɼʅ+ʅ
+
 ʪװʨʽʥʝ 

ᴇʪʝʜʽ. ʊʦʪʳץץʘʥ ʅɸɼ
+
-ʥʘʥ ʅɸɼʅ+ʅ

+
 ʜʝʡʽʥ ʪʦʪʳץʩʳʟʜʘʥʫ (16-ʩʫʨʝʪʪʝ) ײʩʳʥʳʣסʘʥ. 

 

16-ʩʫʨʝʪ. ʅʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʫʢʣʝʦʪʠʜʪʽש ʅɸɼ
+
 ʪʦʪʳץץʘʥ ʬʦʨʤʘʩʳʥʳש ʅɸɼʅ+ʅ

+
 

ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʬʦʨʤʘʩʳʥʘ ʘʫʳʩʫʳ 

ʇʘʥʪʦʪʝʥ ϨʳʰϨʳʣʳ (ɺ5 ʚʠʪʘʤʠʥʽ). ʂʝʡʜʝ ɺ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽʥʝ ʧʘʥʪʦʪʝʥ 

 ʟʘʜʘסʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʘשʤʘ שʘʤʥʳסʦʣ ʪʘ ץʳʣʳ ʜʘ ʞʘʪʘʜʳ, ʙʽʨʘץʳʰץ

ʽʰʝʢ ʙʘʢʪʝʨʠʷʣʘʨʳʤʝʥ ʩʠʥʪʝʟʜʝʣʽʥʝʜʽ. ʇʘʥʪʦʪʝʥ ץʳʰץʳʣʳ ʢᴇʢ ʤʘʡʩʘסʘ ʞᴅʥʝ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʤʨr ʙᴇʣʽʛʽʥʝ ʪᴅʥ. ʄʳʩʘʣʳ, ʘʩʢᴇʢʪʝ B5 ʚʠʪʘʤʠʥʽ 0,25 ʤʛ/100 ʛ ï סʘ ʞʫʳץ; 

ʞʝʤʽʩʪʝʨʜʝ, ʤʳʩʘʣʳ ʘʣʤʘʜʘ-0,03 ʤʛ/100 ʛ ï סʘ ʞʫʳץ; ʞʘסשʘץʪʘʨʜʘ-0,9ʤʛ/100ʛ ʞʠʥʘʣʘʜʳ 

 

ʇʘʥʪʦʪʝʥ ץʳʰץʳʣʳ 

ʇʘʥʪʦʪʝʥ ץʳʰץʳʣʳ ʤʝʪʘʙʦʣʠʟʤ ï ɸ ʢʦʬʝʨʤʝʥʪʽʥʽש ʥʝʛʽʟʛʽ ʟʘʪʳʥʳײץ שʨʳʣʳʤʜʳץ 

ʢʦʤʧʦʥʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʘʣʤʘʩʫʜʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥʽש ï ʘץʫʳʟ, ʤʘʡʣʘʨ, 

ʢᴇʤʽʨʩʫʣʘʨ, ʛʝʤʦʛʣʦʙʠʥ, ʙװʡʨʝʢ װʩʪʽ ץʘʙʳסʳʥʳש ʛʦʨʤʦʥʜʘʨʳʥʳש ʩʠʥʪʝʟʽʥʝ, ʘʮʝʪʠʣʭʦʣʠʥ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ ʞᴅʥʝ ʘʮʠʣʴʜʽ ץʘʣʜʳץʪʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫ ʘʨץʳʣʳ ʘסʟʘʥʳש ʜʝʪʦʢʩʠʢʘʮʠʷ 

ʧʨʦʮʝʩʪʝʨʽʥʝ ץʘʪʳʩʘʜʳ. ɹײʣ ʚʠʪʘʤʠʥʛʝ ץʘʞʝʪʪʽʣʽʢ ʪᴅʫʣʽʛʽʥʝ 10-15 ʤʛ ײץʨʘʡʜʳ. ʇʘʥʪʦʪʝʥ 

 ʽʥʝʥשʘʤ ᴇʥʽʤʜʝʨʽʥʜʝ ʢʝסʘʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʪʘץʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ᴇʪʝ ʩʠʨʝʢ ʙʘʡ שʳʣʳʥʳץʳʰץ

ʪʘʨʘʣסʘʥ.  

ʇʠʨʠʜʦʢʩʠʥ (ɺ6 ʚʠʪʘʤʠʥʽ). ʇʠʨʠʜʦʢʩʘʣʴ, ʧʠʨʠʜʦʢʩʘʤʠʥ ʞᴅʥʝ ʧʠʨʠʜʦʢʩʠʥ, ʪᴇʨʪʽʥʰʽ 

ʞʘסʜʘʡʜʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪʦʧʧʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ, ʞʘʣʧʳ ɺ6 ʚʠʪʘʤʠʥʽ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʽ. 

ɹʘʨʣʳװ ץʰ ʢʦʤʧʦʥʝʥʪ ɺ6 ʚʠʪʘʤʠʥʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʪװʨʽ-ʧʠʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪץʘ 

ʘʡʥʘʣʘʜʳ. ɹײʣ ʪװʨʣʝʥʫ ʧʠʨʠʜʦʢʩʘʣʴʢʠʥʘʟʘʤʝʥ ʢʘʪʘʣʠʟʜʝʥʝʜʽ. ʇʠʨʠʜʦʢʩʘʣʴʬʦʩʬʘʪ 

ʢʦʬʘʢʪʦʨ ʨʝʪʽʥʜʝ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʪʨʘʥʩʘʤʠʥʜʝʫ ʨʝʘʢʮʠʷʣʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ 

ʛʣʠʢʦʛʝʥʦʣʠʟʜʝ ʛʣʠʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʘʥʳש ʢʦʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨ ץʘʥ 

ʪװʟʽʣʫ ʧʨʦʮʝʩʪʝʨʽʥʝ, ʞװʡʢʝ ץʳʟʤʝʪʽʥʝ, ʵʧʠʪʝʣʠʘʣʜɹ ̔ʞᴅʥʝ ʩװʡʝʢ ʪʽʥʽʥʽש ʞʘסʜʘʡʳʥʘ ץʘʞʝʪʪʽ 

ʘץʫʳʟ, ʘʤʠʥץʳʰץʳʣʜʘʨʳ ʤʝʥ ʢװʢʽʨʪ ʘʣʤʘʩʫʳʥʘ ץʘʪʳʩʘʜʳ. ɺ6 ʚʠʪʘʤʠʥʽʥʝ ʪᴅʫʣʽʢʪʽʢ 

  .ʨʘʡʜʳײץ ʘʞʝʪʪʽʣʽʢ 2-3 ʤʛץ
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ʇʠʨʠʜʦʢʩʠʥ                              ʧʠʨʠʜʦʢʩʘʣʴ-5-ʬʦʩʬʘʪ 

 

ɺ6 ʚʠʪʘʤʠʥʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ᴅʜʝʪʪʝ,ʦʣ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳʥʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʪʨʠʧʪʦʬʘʥʥʳש ʘʣʤʘʩʫʳʥʳש ʙײʟʳʣʫʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘ 

ʦʪʳʨʳʧ, ɺ ʪʦʙʳʥʜʘסʳ ʙʘʩץʘ ʚʠʪʘʤʠʥʜʝʨʜʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ɹײʣ 

ʚʠʪʘʤʠʥʜʝʛʽ ʞʝʪʢʽʣʽʢʩʽʟʜʽʢ ʪʫʙʝʨʢʫʣʝʟʜʽ ʝʤʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʠʟʦʥʠʘʟʠʜ ʧʝʥ 

ʧʝʥʠʮʠʣʣʠʥʘʤʠʥʜʽ (ʨʝʚʤʘʪʦʠʜʪʳ ʘʨʪʨʠʪʪʽ ʝʤʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ) ץʦʣʜʘʥסʘʥʜʘ ʧʘʡʜʘ 

ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʅ ʥʝʤʝʩʝ ɺ7 ʚʠʪʘʤʠʥʽ, ʥʝʤʝʩʝ ʙʠʦʪʠʥ ʘʜʘʤ ʘסʟʘʩʳʥʜʘ ʢʘʨʙʦʢʩʠʣʜʝʥʫʜʽש ʢᴇʧʪʝʛʝʥ 

ʨʝʘʢʮʠʷʣʘʨʳʥʜʘ ʢʦʬʝʨʤʝʥʪ ʨʝʪʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʦʨʛʘʥʠʢʘʣʳץ ץʳʰץʳʣ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʷסʥʠ, ʢᴇʤʽʨʪʝʛʽ ʜʠʦʢʩʠʜʽʥ ʦʨʛʘʥʠʢʘʣʳץ ʤʦʣʝʢʫʣʘʣʘʨסʘ ʝʥʛʽʟʫʜʝ, ʤʳʩʘʣʳ ɸ 

ʘʮʝʪʠʣʢʦʬʝʨʤʝʥʪʽʥʽש ɸ ʤʘʣʦʥʠʣʢʦʬʝʨʤʝʥʪʽʥʝ ʘʡʥʘʣʫʳʥʜʘ, ʢᴇʤʽʨʩʫ-ʤʘʡ ʘʣʤʘʩʫʳʥʜʘ 

 ʘʨʳסʩʠʥʝʨʛʠʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦ שʘʪʳʩʘʜʳ  ʞᴅʥʝ ɺ2, ɺ6, ɸ, ʈʈ ʚʠʪʘʤʠʥʜʝʨʽʥʽץ

ʞʘʥʫʘʨʣʘʨ ʘסʟʘʣʘʨʳʥʜʘ ʦʣ ʘʤʠʥץʳʰץʳʣʜʘʨʳʥ ʜʝʟʘʤʠʥʜʝʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ 

ʘʤʤʠʘʢʪʳ ʞʦʶסʘ ץʘʪʳʩʘʜʳ. ɹʠʦʪʠʥʤʝʥ ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ ʢᴇʤʽʨʪʝʢ ʜʠʦʢʩʠʜʽ (17-ʩʫʨʝʪ) 

ʘʤʤʠʘʢʧʝʥ ץʦʩʳʣʘʜʳ ʞᴅʥʝ ʙʽʨʥʝʰʝ ʩʘʪʳʜʘ ʘסʟʘʜʘʥ ʙᴇʣʽʥʝʪʽʥ ʥʝʩʝʧʥᴅʨʛʝ ʘʡʥʘʣʘʜʳ. 

 

17-ʩʫʨʝʪ-ʂᴇʤʽʨʪʝʛʽ ʜʠʦʢʩʠʜʽʥʽש ʙʠʦʪʠʥʛʝ ץʘʡʪʳʤʜʳ ץʦʩʳʣʫʳ 

ʌʦʣʠʡ ϨʳʰϨʳʣʳ ʥʝʤʝʩʝ ɺ9 ʚʠʪʘʤʠʥʽ (ʥʝʤʝʩʝ ɺʩ) ʰʠʢʽʟʘʪʪʘ ʥʝʛʽʟʽʥʝʥ ʙʘʡʣʘʥʳʩץʘʥ 

ʢװʡʜʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʬʝʨʤʝʥʪʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʙʦʩʘʡʜʳ. ʌʦʣʠʡ ץʳʰץʳʣʳ װʰ ʙᴇʣʽʢʪʝʥ 

ʪײʨʘʜʳ: ʧʪʝʨʠʜʠʥ ʩʘץʠʥʘʩʳ, ʧʘʨʘ-ʘʤʠʥʦʙʝʥʟʦʡ ʞᴅʥʝ ʛʣʫʪʘʤʠʥ ץʳʰץʳʣʳ. ɹײʣ ʚʠʪʘʤʠʥ 

ʥʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳ ʤʝʥ ʘץʫʳʟʜʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ʙʽʨ ʢᴇʤʽʨʪʝʢ ץʘʣʜʳץʪʘʨʳʥ (ïʉʅ3, 

ïʉʅ2ʆʅ ʥʝʤʝʩʝ ïʉʅʆ) ʙʘʩץʘ ʤʦʣʝʢʫʣʘʣʘʨסʘ ʘʫʳʩʪʳʨסʘʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ, 

ʤʳʩʘʣʳ, ʥʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʧʫʨʠʥʜʽ ʞᴅʥʝ ʧʠʨʠʤʠʜʠʥʜʽ 

ʥʝʛʽʟʜʝʨʜʽש ʙʠʦʩʠʥʪʝʟʽʥʜʝ ץʘʥ ʪװʟʽʣʫ, ʞʘʩʫʰʘʣʘʨʜʳש ʙᴇʣʽʥʫʽ, ʙʘʨʣʳץ ʦʨʛʘʥʜʘʨ ʤʝʥ 

ʪʽʥʜʝʨʜʽש ᴇʩʫʽ ʤʝʥ ʜʘʤʫʳ װʰʽʥ ץʘʞʝʪ.  

 

ʌʦʣʠʡ ץʳʰץʳʣʳ 
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ᴆʥʽʤʜʝʨʜʝ ʢʝשʽʥʝʥ ʪʘʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʬʦʣʠʡ ץʳʰץʳʣʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ 

ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ɼʅפ ʩʠʥʪʝʟʽʥʽש ʙײʟʳʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. 

ʌʦʣʠʡ ץʳʰץʳʣʳʥʘ ץʘʞʝʪʪʽʣʽʢ ʪᴅʫʣʽʛʽʥʝ 0,18-0,2 ʤʛ ײץʨʘʡʜʳ. 

ɾʘʩʫʰʘʣʘʨʜʘ ʙײʣ ʚʠʪʘʤʠʥ ʪʝʪʨʘʛʠʜʨʦʬʦʣʠʡ ץʳʰץʳʣʳʥʘ ʘʡʥʘʣʘʜʳ:  

 

ɾʝʪʽʩʧʝʫʰʽʣʽʢʪʽש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽ-ʚʠʪʘʤʠʥʥʽש ʘʙʩʦʨʙʮʠʷʩʳ, ʤʝʪʘʙʦʣʠʟʤʽ ʥʝʤʝʩʝ 

ʦʥʳש ʞʦסʘʨʳ ץʘʞʝʪʪʽʣʽʛʽ, ʤʳʩʘʣʳ, ʞװʢʪʽʣʽʢ ʢʝʟʽʥʜʝ. ʌʦʣʠʡ ץʳʰץʳʣʳʥʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ 

ʢʝʟʽʥʜʝ ץʘʥʥʳש ʬʦʨʤʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʪװʟʽʣʫʽʥʽש ʙײʟʳʣʫʳ ʙʘʩʪʘʣʘʜʳ, ץʘʪʝʨʣʽ 

ʘʥʝʤʠʷ(ץʘʥʘʟʜʳץ) ʧʘʡʜʘ ʙʦʣʘʜʳ, ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʪײʨʫ ʪᴇʤʝʥʜʝʡʜʽ. ɹײʣ ʚʠʪʘʤʠʥʛʝ 

ʢװʥʙʘסʳʩ ʞʝʤʽʩʪʝʨʽ (0,79 ʤʛ/100 ʛ), ʢᴅʜʽʤʛʽ ʰʝʪʝʥ (0,20-ʜʘʥ 0,55 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ) ʞᴅʥʝ 

ʜʦʣʘʥʘ (0,4 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ) ʙʘʡ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʳʣʜʳש ʩʘʣץʳʥ ʞᴅʥʝ ʞʘשʙʳʨʣʳ 

ʫʘץʳʪʳʥʘ ץʘʨʘסʘʥʜʘ ʢװʥ ʰʫʘץʪʳ ʞʘʟ ʢʝʟʽʥʜʝ ʬʦʣʠʡ ץʳʰץʳʣʳ ʝʢʽ-װ  hʝʩʝ ʢᴇʧ ʞʠʥʘʣʘʜʳ. 

ʎʠʘʥʢʦʙʘʣʘʤʠʥ ʥʝʤʝʩʝ ɺ12 ʚʠʪʘʤʠʥʽ ʘסʟʘʜʘ ɺ12 ʢʦʬʝʨʤʝʥʪʽʥʝ ʘʡʥʘʣʘʜʳ. ɹײʣ ᴇʪʝ 

ʢװʨʜʝʣʽ ײץʨʳʣʳʤʜ  rʢʦʨʨʠʥ ץʘʪʘʨʳʥʳץ שʦʩʳʣʳʩʪʘʨʳ, ʦʣʘʨ ʢʦʬʝʨʤʝʥʪʪʽʢ ʬʦʨʤʘʣʘʨʜʘסʳ 

ʙʠʦʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʛʝ ץʘʪʳʩʘʜʳ, ʪʝʪʨʘʧʠʨʨʦʣʴ ʩʘץʠʥʘʩʳʥʘʥ ʞᴅʥʝ ʦʨʪʘʩʳʥʜʘ ʢʦʙʘʣʴʪ 

ʠʦʥʳʥʘʥ ʪײʨʘʜʳ. ɼʦʨʦʪʠ ʂʨʘʫʬʫʪ ʍʦʜʞʢʠʥ ʨʝʥʪʛʝʥ ʩᴅʫʣʝʣʝʨʽʥʽש ʜʠʬʨʘʢʮʠʷʩʳ ᴅʜʽʩʽʤʝʥ 

ʦʥʳײץ שʨʳʣʳʤʳʥ ʦʨʥʘʪץʘʥʳ װʰʽʥ ʭʠʤʠʷ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʅʦʙʝʣʴ ʩʳʡʣʳסʳʥʘ (1964 ʞ.) ʠʝ 

ʙʦʣʜʳ. ʈ. ɺʫʜʚʘʨʜ ʞᴅʥʝ ɸ. ʕʰʝʥʤʦʟʝʨʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣסʘʥ ɺ12 ʚʠʪʘʤʠʥʽʥʽש ʟʝʨʪʭʘʥʘʣʳץ 

ʩʠʥʪʝʟʽ ʦʨʛʘʥʠʢʘʣʳץ ʩʠʥʪʝʟ ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɺ12 ʚʠʪʘʤʠʥʽ ʪʝʢ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʤʝʥ (ʘʢʪʠʥʦʤʠʮʠʥʜʝʨʤʝʥ) ʞᴅʥʝ ʢᴇʢ-ʞʘʩʳʣ ʙʘʣʜʳʨʣʘʨʤʝʥ 

ʩʠʥʪʝʟʜʝʣʛʝʥ. ɸʜʘʤ ʘסʟʘʩʳʥʜʘ ʙײʣ ᴇʥʜʽʨʽʩ װʰʽʥ ʽʰʝʢ ʤʠʢʨʦʬʣʦʨʘʩʳ ʞʘʫʘʧʪʳ. ʆʥʳש ʪʘʤʘץ 

ʢᴇʟʽ ʙʘʣʳץ, ʙʘʫʳʨ, ʝʪ, ʩװʪ ᴇʥʽʤʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (3-ʢʝʩʪʝ). ɺʠʪʘʤʠʥ ʘץʫʳʟʜʘʥ ʙʦʩʘʧ 

ʰʳסʫʳ ʤװʤʢʽʥ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʣ ʙʝʣʩʝʥʜʽ ʙʦʣʘʜʳ. ɸʩץʘʟʘʥʜʘ ʙײʣ ʧʨʦʮʝʩʩ  ʘʩץʘʟʘʥ ʩᴇʣʽʥʽש 

ʥʝʤʝʩʝ ʝʪ ʪײʪʳʥʫ ʢʝʟʽʥʜʝ ʪʨʠʧʩʠʥʥʽש ᴅʩʝʨʽʥʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɺ12 ʚʠʪʘʤʠʥʽ ץʘʥ ʪװʟʽʣʫ 

ʞᴅʥʝ ʞװʡʢʝ ʪʘʣʰʳץʪʘʨʳʥʳץ שʘʣʳʧʪʳ ʜʘʤʫʳ װʰʽʥ ץʘʞʝʪ, ʦסʘʥ ץʘʞʝʪʪʽʣʽʢ ʪᴅʫʣʽʛʽʥʝ 1,5-5,0 

ʤʢʛ ײץʨʘʡʜʳ. ɺ12 ʚʠʪʘʤʠʥʽ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʜʝ ʧʫʨʠʥʜʽ ʞᴅʥʝ ʧʠʨʠʤʠʜʠʥʜʽ ʥʝʛʽʟʜʝʨʜʽש 

ʩʠʥʪʝʟʽ, ʜʝʤʝʢ, ɼʅפ ʩʠʥʪʝʟʽ ʟʘʨʜʘʧ ʰʝʛʝʪʽʥ ʥᴅʪʠʞʝ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʧʝʨʥʠʮʠʦʟʜʳ 

ʘʥʝʤʠʷ ʜʘʤʠʜʳ. 

ɸʩʢʦʨʙʠʥ ϨʳʰϨʳʣʳ ʥʝʤʝʩʝ ʉ ʚʠʪʘʤʠʥʽ - ʞʘץʩʳ ʪʦʪʳץʩʳʟʜʘʥʘʪʳʥ ʘʛʝʥʪ, ʦʣ ʪʝʟ 

ʜʝʛʠʜʨʦʢʩʠʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥʘ ʘʡʥʘʣʘʜʳ. ʈʝʘʢʮʠʷ ץʘʡʪʳʤʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʜʝʛʠʜʨʦʢʩʠʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥʘʥ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥʘ ʘʫʳʩʫ ʞײʤʩʘץ 

ʪʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰ ʘʛʝʥʪʪʝʨʜʽש ᴅʨʝʢʝʪʽ ʢʝʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ (18-ʩʫʨʝʪ). 
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ɸʩʢʦʨʙʠʥ ץʳʰץʳʣʳ        ɼʝʛʠʜʨʦʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ 

18-ʩʫʨʝʪ- ʊʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰ ʘʛʝʥʪ ʨʝʪʽʥʜʝ ʘʩʢʦʨʙʠʥ ץʳʰץʳʣʳ 

ʉ ʚʠʪʘʤʠʥʽʥʽש ʙʠʦʭʠʤʠʷʣʳץ ʨᴇʣʽ, ᴅʨʠʥʝ, ʦʥʳץ שʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ץʘʩʠʝʪʪʝʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɸʩʢʦʨʙʠʥ ץʳʰץʳʣʳʥʳש ɔ-ʣʘʢʪʦʥ ʮʠʢʣʽʥʜʝ ʛʠʜʨʦʣʠʟʜʽש ʞʝשʽʣʜʽʛʽ ʦʥʳש 

 ʘʥʜʘ ʧʽʩʢʝʥ ʢᴇʢᴇʥʽʩʪʝʨʽʥʜʝ ʘʟ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ.  ɸʩʢʦʨʙʠʥסʘʨʘץ ʨʘʤʳ ʰʠʢʽ ʢᴇʢᴇʥʽʩʪʝʨʛʝײץ

 ,ʳʣʳ ʢᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ ʞʠʥʘʣʘʜʳ, ʤʳʩʘʣʳץʳʰץ

ʰʘʡץʫʨʘʡ (ʟʚʝʨʦʙʦʡ) ʰᴇʙʽ (100 ʤʛ/100 ʛ-ʜʘʥ ʘʩʪʘʤ), ʘʩʢᴇʢ (330 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ), ײץʩ 

 ʘס-ʪʳ (80-300 ʤʛ/100 ʛץʘʥ ʞʘʧʳʨʘץʳʣץ ;(ʘ ʜʝʡʽʥס-700 ʤʛ/100 ʛ) ʳʰʘ (ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ)ץ

ʜʝʡʽʥ), ץʘʨʘ ץʘʨʘץʘʪ ʞʘʧʳʨʘץʪʘʨʳ (300-470 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ), ʙᴇʨʝʥʝʣʝʨ (200 ʤʛ/100 ʛ-סʘ 

ʜʝʡʽʥ), ץʘʣʘץʘʡ (600 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ) ʞᴅʥʝ ʩʝʙʝʟʛʽʣʝʨ (500 ʤʛ/100 ʛ-סʘ); ʞʘסשʘץ 

ʞʝʤʽʩʪʝʨʽʥʜʝ (200 ʤʛ / 100 ʛ ʪʫʨʘʣʳ). ʉ ʚʠʪʘʤʠʥʽʥʽש ʪʘʤʘʰʘ ʢᴇʟʽ ï ʙײʪʘ ʞᴅʥʝ ץʘʡʳשʥʳש 

ʞʘʩ ʞʘʧʳʨʘץʪʘʨʳ-2,8% ʜʝʡʽʥ. 

ʈ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽʥʝ ʪʦʪʳץץʘʥ ʞᴅʥʝ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ʬʣʘʚʦʥʦʠʜ 

ʪװʨʣʝʨʽʥʝ ʞʘʪʘʪʳʥ ʪʘʙʠסʠ ץʦʩʳʣʳʩʪʘʨʜʳש ʢʝש ʪʦʙʳ ʞʘʪʘʜʳ (19-ʩʫʨʝʪ). 

 
ʂʘʪʝʭʠʥʜʝʨ (ʬʣʘʚʘʥ-3-ʦʣʜʘʨ)            ʌʣʘʚʘʥʦʥʜʘʨ                    ʍʘʣʢʦʥʜʘʨ 

         (ʜʠʛʠʜʨʦʬʣʘʚʦʥʜʘʨ) 
 

 
ʃʝʡʢʦʘʥʪʦʮʠʘʥʠʜʠʥʜʘʨ                       ʌʣʘʚʘʥʦʥ-3-ʦʣʜʘʨ           ɼʠʛʠʜʨʦʭʘʣʢʦʥʜʘʨ 

   (ʬʣʘʚʘʥ-3,4-ʜʠʦʣʜʘʨ)                     (ʜʠʛʠʜʨʦʬʣʘʚʦʥ-3-ʦʣʜʘʨ) 
 

 
        ɸʥʪʦʮʠʘʥʠʜʠʥʜʘʨ                       ʌʣʘʚʦʥʜʘʨ                              ɸʫʨʦʥʜʘʨ 

 
ʌʣʘʚʦʥ-3-ʦʣʜʘʨ 

19-ʩʫʨʝʪ-ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʽʢʪʝʣʫʽ 

 .ʠ ʬʣʘʚʦʥʦʠʜʪʘʨ ʙʝʣʛʽʣʽסʳ 6000-ʥʘʥ ʘʩʪʘʤ ʪʘʙʠסʨʳʣʳʤʜʘײץ ʨʣʽװʳʪʪʘ ᴅʨʪץʘʟʽʨʛʽ ʫʘפ

ʌʣʘʚʦʥʦʠʜʪʘʨ ʛʣʠʢʦʟʠʜʪʝʨ ʪװʨʽʥʜʝʛʽ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʞᴅʥʝ ʝʨʢʽʥ ʞʘסʜʘʡʜʘ (ʘʛʣʠʢʦʥʜʘʨ) 

 ʨʳʣʳʤʳʥʜʘ ʦʨʳʥʙʘʩʘʨʣʘʨʳ ʨʝʪʽʥʜʝ ʘʣʢʠʣʜʽ, ʘʮʠʣʜʽ ʥʝʤʝʩʝײץ שʨʘʤʳʥʜʘ ʙʦʣʘʜʳ, ʦʣʘʨʜʳײץ

ʙʘʩץʘ ʜʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪʦʧʪʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ʊʘʟʘ ʢװʡʽʥʜʝ ʦʣʘʨ ʪװʩʩʽʟ ʥʝʤʝʩʝ ʙʦʷʣסʘʥ, 

ʩʫʜʘ ʞᴅʥʝ ʩʧʠʨʪʪʝ ʝʨʠʪʽʥ ʢʨʠʩʪʘʣʜʳ ʥʝʤʝʩʝ ʘʤʦʨʬʪʳ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʩʽʤʜʽʢ 

ʞʘʩʫʰʘʣʘʨʳʥʜʘ ʬʝʥʦʣʜʳ ץʦʩʳʣʳʩʪʘʨ ʥʝʛʽʟʽʥʝʥ ʛװʣʜʝʨʜʽש, ʞʝʤʽʩʪʝʨʜʽש, ʞʘʧʳʨʘץʪʘʨʜʳש, 
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ʩʘʙʘץʪʘʨʜʳש ʞᴅʥʝ ʪʘʤʳʨʣʘʨʜʳש ʵʧʠʜʝʨʤʠʷʣʳץ ʪʽʥʜʝʨʽʥʽש ʚʘʢʫʦʣʴʜʝʨʽʥʜʝ ʞʠʥʘץʪʘʣʘʜʳ.  

ʌʣʘʚʦʥʦʠʜʪʘʨ ᴇʪʝ ʢʝש ʘʫץʳʤʜʳ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨ ʪʦʙʳ, ʭʠʤʠʷʣʳץ 

 ʫ ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘסʪʦʪʳ שʠʥʘʩʥrʳץʉ ʛʝʪʝʨʦʮʠʢʣʜʽ ʩʘ שʨʳʣʳʤʳ ᴇʪʝ ʙʽʨʢʝʣʢʽ.  ʆʣʘʨʜʳײץ

ᴇʟʘʨʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥ 2,3-ʜʠʛʠʜʨʦ ʙʝʥʟ-ɔ-ʧʠʨʘʥ (ʬʣʘʚʘʥ-3-ʦʣʜʘʨ ʥʝʤʝʩʝ ʢʘʪʝʭʠʥʜʝʨ, ʬʣʘʚʘʥ-

3,4-ʜʠʦʣʜʘʨ ʥʝʤʝʩʝ ʣʝʡʢʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ, ʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ) ʞᴅʥʝ ʙʝʥʟ-ɔ-ʧʠʨʦʥ 

(ʬʣʘʚʘʥʦʥʜʘʨ ʥʝʤʝʩʝ ʜʠʛʠʜʨʦʬʣʘʚʦʥʜʘʨ, ʬʣʘʚʘʥʦʥ-3-ʦʣʜʘʨ ʥʝʤʝʩʝ ʜʠʛʠʜʨʦʬʣʘʚʦʥ-3-

ʦʣʜʘʨ, ʬʣʘʚʦʥ-3-ʦʣʜʘʨ, ʭʘʣʢʦʥʜʘʨ, ʜʠʛʠʜʨʦʭʘʣʢʦʥʜʘʨ, ʘʫʨʦʥʜʘʨ) ʪʫʳʥʜʳʣʘʨʳ ʙʘʨ.   

ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽ ʉ ʛʝʪʝʨʦʮʠʢʣʜʽ ʩʘץʠʥʘʥʳײץ שʨʳʣʳʤʜʳץ 

ᴇʟʛʝʨʽʩʪʝʨʽʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ɸ ʞᴅʥʝ ɺ ʤʦʣʝʢʫʣʘʣʘʨʳʥʳש ʘʨʦʤʘʪʪʳ ʙᴇʣʽʛʽʥʜʝ 

ᴅʨʪװʨʣʽ ʨʘʜʠʢʘʣʜʘʨʜʳש ʙʦʣʫʳʤʝʥ, ʛʣʠʢʦʟʠʜʠʨʣʝʫ ʜᴅʨʝʞʝʩʽʤʝʥ, ʢᴇʤʽʨʩʫʣʘʨ 

 ץʪʦʪʳ שʘʥʪʪʳץ ,ʘʪʳʤʝʥ ʞᴅʥʝ ʩʘʥʳʤʝʥסʪʘʙʠ שʦʩʳʣʫ ʦʨʥʳʤʝʥ, ʦʣʘʨʜʳץ שʪʘʨʳʥʳץʘʣʜʳץ

ʮʠʢʣʜʘʨʳʥʳש ʢᴇʣʝʤʽʤʝʥ, ʛʣʠʢʦʟʠʜʪʽʢ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʤʝʥ, ʘʛʣʠʢʦʥ ʤʝʥ 

ʛʣʠʢʦʟʠʜʪʽʢ ʙᴇʣʽʢʪʝʨʜʽש ʞʘʥʘʩʫ ʩʠʧʘʪʳʤʝʥ, ʩʦʥʜʘʡ ï ʘץ ʤʦʥʦʤʝʨʣʽʢ ʙʽʨʣʽʢʪʝʨʜʽש 

ʧʦʣʠʤʝʨʣʝʥʫ ʜᴅʨʝʞʝʩʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ.  

ʄʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ ʩʫʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ ʩʠʷץʪʳ ץʘʣʳʧʪʳ ʟʘʪ ʘʣʤʘʩʫ 

ʞᴅʥʝ ʘסʟʘʥʳש ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʙײʣ ʚʠʪʘʤʠʥʜʝʨʜʽ 

 ʣײʤʢʽʥ, ʢʝʡʜʝ ʙװʤʘʡʳʥʜʘ ʞʠʥʘʣʫʳʥʘ ᴅʢʝʣʫʽ ʤ שʟʘʥʳסʘ שʘʙʳʣʜʘʫ ʦʣʘʨʜʳץ ʟʜʽʢʩʽʟװ

ʪʦʢʩʠʢʘʣʳץ ʢʦʥʮʝʥʪʨʘʮʠʷסʘ ʜʝʡʽʥ ʙʦʣʘʜʳ. ʊʘʤʘץʪʘʥʫ ʢᴇʟʽ ʞᴅʥʝ ʤʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨʜʽ 

 .ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ 1-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ שʘʙʳʣʜʘʫʜʳץ

ɸ ʚʠʪʘʤʠʥʽ װ  h ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ ʬʦʨʤʘʤʝʥ ײʩʳʥʳʣסʘʥ: ʨʝʪʠʥʦʣ, ʨʝʪʠʥʘʣʴ 

(ʨʝʪʠʥʘʣʴʜʝʛʠʜ) ʞᴅʥʝ ʨʝʪʠʥʦʡ ץʳʰץʳʣʳ. Ϲʩʽʤʜʽʢʪʝʨʜʝ ɸ ʚʠʪʘʤʠʥʽ ʞʦϨ, ʙʽʨʘϨ Ϻʩʽʤʜʽʢ 

ʰʠʢʽʟʘʪʳʥʳϬ ʢϺʧʪʝʛʝʥ ʪϮʨʣʝʨʽʥʜʝ ʦʩʳ ʚʠʪʘʤʠʥʥʽϬ ʽʟʙʘʩʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʢʘʨʦʪʠʥʜʝʨ ʙʘʨ. ʂʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʞʦסʘʨʳ ײץʨʘʤʳ ʠʪʤײʨʳʥʥʳש ʞʝʤʽʩʪʝʨʽ (2,6 ï ʪʝʥ 4,2 

ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ), ʜʦʣʘʥʘ (2-ʜʝʥ 14 ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ), ʢװʥʙʘסʳʩ ʧʝʥ ʞʘʡ ʰʝʪʝʥ (18-20 

ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ), ץʘʨʘ ץʘʨʘץʘʪʪʳש ʦʨʪʘʰʘ-ʞʠʜʝʢʪʝʨʽ ʤʝʥ ץʘʨʘ ץʘʨʘץʘʪ (0,7-1,6 ʤʛ/100 ʛ-סʘ 

ʜʝʡʽʥ) ʞᴅʥʝ ʢʝʡʙʽʨ ʙʘʩץʘ ʞʝʤʽʩʪʝʨ ʤʝʥ ʞʠʜʝʢʪʝʨʜʽש ʪװʨʣʝʨʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. 

ʂʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʞʘץʩʳ ʢᴇʟʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʞʘʩʳʣ ʙᴇʣʽʢʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ï ײץʩ ץʳʰʘ 

ʰᴇʙʽ (ײץʨʘʤʳ 39 ʤʛ/100 ʛ ʜʝʡʽʥ), ʰʘʣʬʝʡ ʞʘʧʳʨʘץʪʘʨʳ (18 ʤʛ/100 ʛ ʜʝʡʽʥ), ץʘʣʘץʘʡʣʘʨ (50 

ʤʛ/100 ʛ ʜʝʡʽʥ) ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʛװʣʜʝʨʽ ʤʝʥ ʛװʣ ʰʦסʳʨʣʘʨʳ. 3% ʜʝʡʽʥ 

ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʘʡʪʘʨʣʳץʪʘʡ ʤᴇʣʰʝʨʽ ץʳʨʤʳʟʳ ʛװʣʜʝʨʽʥʜʝ ʙʘʡץʘʣʘʜʳ. ʂʘʨʦʪʠʥʜʝʨ-

ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʳʥʳש ʙʽʨʽ, ʦʣʘʨ ʪʘʙʠסʘʪʪʘ ʉ40ʅ64 ʪʝʪʨʘʪʝʨʧʝʥʜʝʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜʝ ʢʘʨʦʪʠʥ װʰ ʠʟʦʤʝʨ ʪװʨʽʥʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ: Ŭ-, ɓ - ʞᴅʥʝ ɔ-

ʢʘʨʦʪʠʥʜʝʨ, ʙʽʨʘץ ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʥʝʛʽʟʛʽ, ʷסʥʠ, ʝש ʢʝש ʪʘʨʘʣסʘʥ ʪװʨʽ ɓ-ʠʟʦʤʝʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʥʳװ שʣʝʩʽʥʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘʨʣʳץ 

ʢʘʨʦʪʠʥʦʠʜʪʘʨʜʳש ʩʦʤʘʩʳʥʘʥ 10% - ʜʘʥ 80% - סʘ ʜʝʡʽʥ ʢʝʣʝʜʽ. Ŭ-ʞᴅʥʝ ɔ-ʢʘʨʦʪʠʥʜʝʨʜʝʥ ɸ 

ʚʠʪʘʤʠʥʽʥʽש ʙʽʨ ʤʦʣʝʢʫʣʘʩʳ סʘʥʘ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ɓ-ʢʘʨʦʪʠʥʛʝ ץʘʨʘסʘʥʜʘ ʦʣʘʨʜʘ ʙʽʨ ɓ-

ʠʦʥʦʥʜʳץ ʩʘץʠʥʘʩʳ ʙʘʨ. ɸסʟʘʜʘ     ɓ-ʢʘʨʦʪʠʥ ʤʣʝʢʫʣʘʩʳʥʳש ʛʠʜʨʦʣʠʪʠʢʘʣʳץ ʙᴇʣʽʥʫʽ ʝʢʽ 

ʩʠʤʤʝʪʨʠʷʣʳ ʙᴇʣʽʢʢʝ ʘʡʥʘʣʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ɸ ʚʠʪʘʤʠʥʽʥʽש ʝʢʽ ʤʦʣʝʢʫʣʘʩʳʥʳש ʪװʟʽʣʫʽʥʝ 

ᴅʢʝʣʝʜʽ. ɹײʣ ʪװʨʣʝʥʫ ʙʘʫʳʨʜʘ ʞᴅʥʝ ʽʰʝʢ ץʘʙʳʨסʘʣʘʨʳʥʜʘ ʢʘʨʦʪʠʥʘʟʘʥʳש ʛʠʧʦʪʝʪʠʢʘʣʳץ 

ʬʝʨʤʝʥʪʽʥʽש ᴅʩʝʨʽʥʝʥ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɓ ïʢʘʨʦʪʠʥʜʝʨ ʽʰʝʢʪʽש ʞʘʨʘʩʳʥʘ ʪװʩʢʝʥʜʝ ʦʥʳש 

ʢʘʨʦʪʠʥʜʠʦʢʩʠʛʝʥʘʟʘʤʝʥ ʳʜʳʨʘʫʳ ʞᴅʥʝ ʨʝʪʠʥʘʣʴʜʳש ʪװʟʽʣʫʽ ʞװʨʝʜʽ. ʈʝʪʠʥʘʣʴ 

ʨʝʪʠʥʘʣʴʜʝʛʠʜʨʝʜʫʢʪʘʟʘ ʘʨץʳʣʳ ʨʝʪʠʥʦʣסʘ ʜʝʡʽʥ ʪʦʪʳץʩʳʟʜʘʥʘʜʳ. ʈʝʪʠʥʦʣ ʧʘʣʴʤʠʪʠʥ 



43 

 

 .ʩʝʜʽװʘ ʪסʘʥץ ʳʣʳץʨʘʤʳ ʘʨײץ ʳʣʳʤʝʥ ʵʪʝʨʠʬʠʮʠʘʮʠʷʣʘʥʘʜʳ ʞᴅʥʝ ʭʠʣʦʤʠʢʨʦʥʜʘʨץʳʰץ

ʉʦʜʘʥ ʢʝʡʽʥ ʭʠʣʦʤʠʢʨʦʥʜʘʨʜʳץ שʘʣʜʳץʪʘʨʳ ɸ ʚʠʪʘʤʠʥʽ ʞʠʥʘץʪʘʣʘʪʳʥ ʙʘʫʳʨ ʘʨץʳʣʳ 

ʪײʪʳʥʳʣʘʜʳ. ɸ ʚʠʪʘʤʠʥʽʥʽש ʙʘʫʳʨʜʘʥ ʙʘʩץʘ ʦʨʛʘʥʜʘʨ ʤʝʥ ʪʽʥʜʝʨʛʝ ʦʨʳʥ ʘʫʳʩʪʳʨʫʳ 

ʙʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ ʨʝʪʠʥʦʣʜʳש ʪװʨʽ ʤʝʥ ʘץʫʳʟʜʳש ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʘʧʦʨʝʪʠʥʦʣ 

ʪװʨʣʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸ ʪʦʙʳʥʳש ʚʠʪʘʤʠʥʜʝʨʽʥʽש ʙʦʣʤʘʫʳ ʘסʟʘʥʳש ᴇʩʫʽʥʽש 

ʙײʟʳʣʫʳʥʘ, ʘʫʨʫʣʘʨסʘ ʪᴇʟʽʤʜʽʣʽʢʪʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ʩʦץʳʨ ʙʦʣʫʳʥʘ ᴅʢʝʧ ʩʦסʘʜʳ. 

ʈʝʪʠʥʘʣʴ ɸ ʚʠʪʘʤʝʨʣʝʨʽʥʽש ʘʣʴʜʝʛʠʜʪʽ ʪװʨʽʥ ʙʽʣʜʽʨʝʜʽ, ʞᴅʥʝ ʢᴇʟ ʪʦʨʳʥʜʘ ʪʘʙʳʣסʘʥ ʞᴅʥʝ 

ʢᴇʨʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘʨʳץʪʳש ʩʽשʽʨʽʣʫʽʥʝ ʞʘʫʘʧʪʳ ʨʦʜʦʧʩʠʥʥʽש ʞʘʨʳץ ʩʝʟʛʽʰ ʟʘʪʳʥʳש 

ʢʦʤʧʦʥʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɓ-ʢʘʨʦʪʠʥ, ʨʝʪʠʥʦʣ, ʨʝʪʠʥʘʣʴ ʘʰʳץ ʪʽʟʙʝʢʧʝʥ ײʰʪʘʩץʘʥ(ʙʘʡʣʘʥʳʩץʘʥ) ʞװʡʝʣʝʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦץʰʘʫʣʘʥסʘʥ ץʦʩ ʙʘʡʣʘʥʳʩʪʘʨʳ ʙʘʨ ʧʦʣʠʝʥʜʝʨʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪװʨʜʝ ʦʣʘʨʜʳש ʞʦסʘʨʳ ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ. hױ ʪʘʩʫ-ʙײʣ 

ʤʦʣʝʢʫʣʘʥʳש ʪײʨʘץʪʘʥʫʳʥʘ ᴅʢʝʣʝʪʽʥ -́ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʪʳסʳʟʜʳץʪʳ 

 ʪʘʥץʘʡʪʘ ʙᴇʣʫ. -́ʵʣʝʢʪʨʦʥʳʥ ʜʝʢʘʣʠʟʘʮʠʷʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʵʥʝʨʛʠʷ ʙᴇʣʽʥʝʜʽ, ʩʦʥʜʳץ

ʦץʰʘʫʣʘʥסʘʥ ʝʩʝʣʽʢ ʙʘʡʣʘʥʳʩʪʘʨʳ ʙʘʨ ʞװʡʝʛʝ ץʘʨʘסʘʥʜʘ ײʰʪʘʩץʘʥ ʞװʡʝʜʝ ʵʥʝʨʛʠʷʥʳש ʘʟ 

ʤᴇʣʰʝʨʽ (ʥʝײסʨʣʳʤ ʪᴇʤʝʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʜʝשʛʝʡʽ) ʙʦʣʘʜʳ, ʙʘʩץʘ ʩᴇʟʙʝʥ ʘʡʪץʘʥʜʘ, 

ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʪײʨʘץʪʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʊᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ װʰ ץʦʩʳʣʳʩʪʳש ʽʰʽʥʝʥ 

ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʪײʨʘץʪʳ ʪʽʟʙʝʢ - ɓ-ʢʘʨʦʪʠʥʥʽש ʧʦʣʠʝʥ ʪʽʟʙʝʛʽ ʙʦʣʘʜʳ, ʦʥʳײ שʰʪʘʩץʘʥ 

ʪʽʟʙʝʛʽ ʝײ שʟʳʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 11 ʙʘʡʣʘʥʳʩץʘʥ ץʦʩ ʙʘʡʣʘʥʳʩʪʘʨʳ ʙʘʨ ʞᴅʥʝ, ʩʦסʘʥ ʦʨʘʡ, 

ʝש ʪײʨʘץʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʜʘʥ ᴅʨʽ ʨʝʪʠʥʘʣʴ (6 ץʦʩʘʨʣʘʥסʘʥ ʙʘʡʣʘʥʳʩʫ) ʞᴅʥʝ ʦʜʘʥ 

ʢʝʡʽʥ 5 ץʦʩʘʨʣʘʥסʘʥ ʙʘʡʣʘʥʳʩʪʘʥ ʪײʨʘʪʳʥ ʨʝʪʠʥʦʣ ï ɸ ʚʠʪʘʤʠʥʽ ץʘʞʝʪ. ʈʝʪʠʥʦʡ ץʳʰץʳʣʳ 

ᴇʩʫ ʬʘʢʪʦʨʣʘʨʳʥʘ ʢᴇʧʪʝʛʝʥ ʨʝʮʝʧʪʦʨ ʛʝʥʜʝʨʽʥʽש ʵʢʩʧʨʝʩʩʠʷʩʳʥ ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʷסʥʠ 

ʞʘʩʫʰʘʣʘʨʜʳש ᴇʩʫ ʳʥʪʘʣʘʥʜʳʨʫʳʥʘ ʩʝʟʽʤʪʘʣʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

 

ɓ-ʢʘʨʦʪʠʥ 

 

 

ʈʝʪʠʥʦʣ 

 

 

ʈʝʪʠʥʘʣʴ 

ʆʩʳʥʳש ʘʨץʘʩʳʥʜʘ ʦʣ ʵʤʙʨʠʦʥ ʞᴅʥʝ ʞʘʩ ʘסʟʘ ʞʘʩʫʰʘʣʘʨʳʥʳץ שʘʣʳʧʪʳ ᴇʩʫʽ ʤʝʥ 

ʩʘʨʘʣʘʥʫʳʥ ʨʝʪʪʝʡʜʽ; ʪʝʟ ʙᴇʣʽʥʝʪʽʥ ʪʽʥʜʝʨʜʽש (ʰʝʤʽʨʰʝʢ, ʩװʡʝʢ ʪʽʥʜʝʨʽ, ʩʧʝʨʤʘʪʦʛʝʥʜʽ 

ʵʧʠʪʝʣʠʡ, ʧʣʘʮʝʥʪʪʝʨ, ʪʝʨʽ ʵʧʠʪʝʣʠʡʽ, ʰʳʨʳʰʪʳ, ʠʤʤʫʥʜʳץ ʞװʡʝ) ʙᴇʣʽʥʫʽʥ ʞᴅʥʝ 

ʩʘʨʘʣʘʥʫʳʥ ʨʝʪʪʝʡʜʽ. 
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ɽ ʚʠʪʘʤʠʥʽ (ʪʦʢʦʬʝʨʦʣ). ɽ ʚʠʪʘʤʠʥʽ  Ŭ -, ɓ - ʞᴅʥʝ ɔ-ʪʦʢʦʬʝʨʦʣʜʘʨʜʳץ שʦʩʧʘʩʳʥ 

ʙʽʣʜʽʨʝʜʽ. 

 

R
1
 = R

2
= ʉʅ3 (Ŭ-ʪʦʢʦʬʝʨʦʣ) 

R
1
= ʉʅ3, R

2
=ʅ (ɓ-ʪʦʢʦʬʝʨʦʣ) 

R
1
=ʅ, R

2
=ʉʅ3 (ɔ-ʪʦʢʦʬʝʨʦʣ)  

ʊʦʢʦʬʝʨʦʣʜʘʨ ʪʝʢ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ʩʠʥʪʝʟʜʝʣʝʜʽ. ʆʣʘʨ ʢװʥʙʘסʳʩ (18 ʤʛ/100 ʛ ʜʝʡʽʥ), 

ʠʪʤײʨʳʥ, ʜʦʣʘʥʘ, ʢᴅʜʽʤʛʽ ʰʝʪʝʥʛʝ ʙʘʡ. ʊʦʢʦʬʝʨʦʣʜʘʨ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʣʠʧʦʬʠʣʴʜʽ ײץʨʘʡʪʳʥ 

ʞʘʧʳʨʘץʪʘʨʜʘ (ʙʘʜʘʥ ï 0,5 ʤʛ/100 ʛ ï סʘ ʞʫʳץ), ʪʘʤʳʨʣʘʨ ʤʝʥ ʪʘʤʳʨʰʘʣʘʨʜʘ (ʘʥʜʳʟ-32 

ʤʛ/100 ʛ-סʘ ʜʝʡʽʥ) ʞʠʥʘʣʘʜʳ. ɽ ʚʠʪʘʤʠʥʽ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʽש ʙʘʩʪʳ ʙʝʣʛʽʣʝʨʽ: ʵʨʠʪʨʦʮʠʪʪʝʨ 

ʩʳʥסʳʰʪʳסʳʥʳש ʘʨʪʫʳ, ʙײʣʰʳץʝʪ ᴅʣʩʽʟʜʽʛʽ ʞᴅʥʝ ʙʝʜʝʫʣʽʢ. ɽ ʚʠʪʘʤʠʥʽ ʝʢʽ 

 ʬʫʥʢʮʠʷʥʳ ץʘ ʝʥʽʧ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʳסʘʙʘʪʪʳ(ʙʠʩʣʦʡ) ʬʦʩʬʦʣʠʧʠʜʪʽ ʤʝʤʙʨʘʥʘץ

ʦʨʳʥʜʘʡʜʳ, ʙʘʩץʘ ʩᴇʟʙʝʥ ʘʡʪץʘʥʜʘ, ʦʨʛʘʥʠʟʤʜʝ ʣʠʧʠʜʪʝʨʜʽש ʘʩץʳʥ ʪʦʪʳסʫʳʥʳש ʜʘʤʫʳʥʘ 

ʢʝʜʝʨʛʽ ʞʘʩʘʡʜʳ; ץʘʥ ʪʘʤʨrʣʘʨʳʥʳץ שʘʙʳʨסʘʣʘʨʳʥ ʥʳסʘʡʪʘʜʳ; ʪʨʦʤʙʪʘʨʜʳש ʪװʟʽʣʫʽʥ 

ʙʦʣʜʳʨʤʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʽשʽʨʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ; ʤʠʦʢʘʨʜʪʳ ʥʳסʘʡʪʘʜʳ. ɹײʣ-ʝʨʢʽʥ 

ʨʘʜʠʢʘʣʜʘʨ ʤʝʥ ʤʦʣʝʢʫʣʘʣʳץ ʦʪʪʝʛʽʥʽ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʢװʰʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪ, ʦʩʳʣʘʡʰʘ 

ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʜʘסʳ ʤʝʤʙʨʘʥʘ ʪʦʪʳסʫʳʥʳש ʘʣʜʳʥ ʘʣʘʪʳʥ, ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʵʤʦʮʠʷʣʳץ 

ʠhʝʣʝʥʽʩʪʽ ʪᴇʤʝʥʜʝʪʝʜʽ. Ŭ-ʪʦʢʦʬʝʨʦʣ ʝʢʽ ʧʝʨʦʢʩʠʜʪʽ ʙʦʩ ʨʘʜʠʢʘʣʜʳ ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʜʳ 

ʞᴅʥʝ ʩʦʜʘʥ ʢʝʡʽʥ ʛʣʶʢʫʨʦʥ ץʳʰץʳʣʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʦʪʳʨʳʧ, ʘסʟʘʜʘʥ ᴇʪ ײץʨʘʤʳʥʜʘ 

ʰʳסʘʨʳʣʘʜʳ. ɽ ʚʠʪʘʤʠʥʽʥʝ ʪᴅʫʣʽʢʪʽʢ ץʘʞʝʪʪʽʣʽʢ 10-20 ʤʛ ײץʨʘʡʜʳ.  

ʂ ʚʠʪʘʤʠʥʽʥʽϬ ʝʢʽ ʪװʨʽ ʙʘʨ ï ʂ1 ʚʠʪʘʤʠʥʽ (ʬʠʣʣʦʭʠʥʦʥ) ʞᴅʥʝ ʂ2 (ʤʝʥʘʭʠʥʦʥ), ʦʣʘʨ 

ʠʟʦʧʨʝʥʜʽ ʙװʡʽʨʣʽʢ ʪʽʟʙʝʢʪʽש ᴇʣʰʝʤʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʚʠʪʘʤʠʥʥʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʜʝ ʨᴇʣ ʘʪץʘʨʤʘʡʜʳ, ᴇʡʪʢʝʥʽ ʦʥʳש ʩʠʥʪʝʪʠʢʘʣʳץ ʘʣʤʘʩʪʳʨסʳʰ rʨʝʪʽʥʜʝ 2-

ʤʝʪʠʣ-1,4-ʥʘʬʪʦʭʠʥʦʥ ץʦʣʜʘʥʳʣʘʜʳ. ʂ ʚʠʪʘʤʠʥʽ ᴅʨʪװʨʣʽ ʥʳʩʘʥʜʘʨʜʘ (ץʘʣʘץʘʡʜʳש ʞʘʩʳʣ 

ʞʘʧʳʨʘץʪʘʨʳ (0,2% ʜʝʡʽʥ), ץʳʣץʘʥ ʞʘʧʳʨʘץʪʘʨʳ, ץʳʰʘ ʰᴇʙʽ, ʰʝʪʝʥ ʞᴅʥʝ ʠʪʤײʨʳʥ 

ʞʝʤʽʩʪʝʨʽ, ץʘʨʘ ץʘʨʘץʘʪ ʞʠʜʝʢʪʝʨʽ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ʞʝʨʞʘסשʘץ ʤʘʡʳ ʤʝʥ ʙʘʫʳʨʳ) ʪʘʙʳʣʜʳ, ʦʣ ץʘʥ ײʡʶʳʥʜʘ ʞᴅʥʝ ʩװʡʝʢ ʪʽʥʽʥʜʝ ʟʘʪ 

ʘʣʤʘʩʫ װʰʽʥ ץʘʞʝʪʪʽ ʧʨʦʪʝʠʥʜʝʨʜʽץ שʘʣʳʧʪʳ ʜʝשʛʝʡʽʥ ײʩʪʘʫʜʘ ᴇʤʽʨʣʽʢ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʂ ʚʠʪʘʤʠʥʽ ʙʠʦʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʜʘ װʣʢʝʥ ʤʘשʳʟʳ ʙʘʨ ʭʠʥʦʥʜʘʨסʘ ʞʘʪʘʜʳ, 

ᴇʡʪʢʝʥʽ ʦʣʘʨ ʪʘʙʠסʘʪʪʘ ᴇʩʽʤʜʽʢ ʞᴅʥʝ ʞʘʥʫʘʨ ʤʝʪʘʙʦʣʠʟʤʽʥʽש ᴇʥʽʤʜʝʨʽ ʨʝʪʽʥʜʝ ʢʝשʽʥʝʥ 

ʪʘʨʘʣסʘʥ.    

 

R=H  (2-ʤʝʪʠʣ-1,4-ʥʘʬʪʦʭʠʥʦʥ)                              ʂ1 ʚʠʪʘʤʠʥ ̔
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ʂ2 ʚʠʪʘʤʠʥ ̔

 

ʂ ʚʠʪʘʤʠʥʽ ʽʰʝʢʪʝ ʪʝʢ ᴇʪ ʪײʟʜʘʨʳʥʳץ שʘʪʳʩʫʳʤʝʥ ʩʽשʫʽ ʤװʤʢʽʥ, ʦʥʳש ʪᴅʫʣʽʢʪʽʢ 

 ʤʠʢʨʦʬʣʦʨʘʩʳʤʝʥ ʽʰʽʥʘʨʘ שʨʘʡʜʳ. ʂ ʚʠʪʘʤʠʥʽ ʽʰʝʢʪʽײץ ʘʞʝʪʪʽʣʽʛʽ 60-80 ʤʢʛץ

ʩʠʥʪʝʟʜʝʣʛʝʥʜʽʢʪʝʥ, ʤʠʢʨʦʬʣʦʨʘסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʙʘʨʣʳץ ʜᴅʨʽʣʝʨ ʦʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʂ ʚʠʪʘʤʠʥʽ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ʩʠʤʧʪʦʤʳ ʛʝʤʦʨʨʘʛʠʷʣʳץ ʩʠʥʜʨʦʤ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ᴆʟʽʥ ᴇʟʽ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ʩײʨʘץʪʘʨ: 

1. ɺʠʪʘʤʠʥʜʝʨʜʽש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʜʽ ʘʪʘשʳʟ?  

2. ʅʝʛʝ ʘסʟʘ װʰʽʥ ʚʠʪʘʤʠʥʜʝʨ ᴇʤʽʨʣʽʢ ץʘʞʝʪʪʽ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ? 

3. ɺʠʪʘʤʠʥ ʞᴅʥʝ ʢʦʬʝʨʤʝʥʪ סײʳʤʜʘʨʳ ץʘʣʘʡ ʙʘʡʣʘʥʳʩʪʳ? ʆʩʳ סײʳʤʜʘʨʜʳ 

ʨʘʩʪʘʡʪʳʥ ʪʠʽʩʪʽ ʤʳʩʘʣʜʘʨ ʢʝʣʪʽʨʽשʽʟ. 

4. ʉʫʜʘ ʝʨʠʪʽʥ ʞᴅʥʝ ʤʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ? 

5. ʉʫʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨʜʽש ʞʽʢʪʝʣʫʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʽʨʽ ʘסʟʘ װʰʽʥ 

ʙʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ. 

6. ʄʘʡʜʘ ʝʨʠʪʽʥ ʚʠʪʘʤʠʥʜʝʨʜʽש ʞʽʢʪʝʣʫʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʽʨʽ ʘסʟʘ װʰʽʥ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʨᴇʣʽ. 

 

2.2.2.3 ʂʘʨʙʦʥ ץʳʰץʳʣʳ 

ʂʘʨʙʦʥ ʥʝʤʝʩʝ ʦʨʛʘʥʠʢʘʣʳץ ץʳʰץʳʣʜʘʨ (4 ï ʢʝʩʪʝ) ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʭʠʤʠʷʣʳץ 

 ʘ ʘʡʥʘʣʫ ᴇʥʽʤʜʝʨʽ ʙʦʣʳʧסʤʽʥʜʝʪʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʝ ʞʘʪʘʜʳ, ʦʣʘʨ ʢᴇʤʽʨʩʫʣʘʨ שʨʘʤʳʥʳײץ

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʟʘʪ ʘʣʤʘʩʫʜʘסʳ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʨᴇʣʛʝ ʠʝ ï ʦʣʘʨ ʘʤʠʥ ץʳʰץʳʣʜʘʨʳʥʳש, 

ʘʣʢʘʣʦʠʜʪʘʨʜʳש ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ץʦʩʳʣʳʩʪʘʨʜʳש ʩʠʥʪʝʟʽʥʝ ץʘʪʳʩʘʜʳ. 

4 ï ʢʝʩʪʝ-ʄʘʡʣʳ ץʘʪʘʨʜʳש ʢʝʡʙʽʨ ץʘʥʳץץʘʥ ʢʘʨʙʦʥ ץʳʰץʳʣʜʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ 

 ʘʩʠʝʪʪʝʨʽץ

  ʨʳʣʳʤʳ ɽʨʽʛʽʰʪʽʛʽײפ ʳʣʜʘʨץʳʰפ

ʛ/100 ʛ ʅ2ʆ 

ʊʙʘʣץʫ, 
ʦ
ʉ ʊץʘʡʥʘʫ, 

ʦ
ʉ ʂɸ (ʅ2ʆ), 

25
ʦ
ʉ 

ʘ ʅʉʆ2ʅ Ð 8,4 100,7 1,77*10ץʤʳʨʩײפ
-4

 

ʉʽʨʢʝ ʉʅ3ʉʆ2ʅ Ð 16,6 118,1 1,75*10
-5

 

ʇʨʦʧʠʦʥ ʉʅ3ʉʅ2ʉʆ2ʅ Ð -22 141,1 1,3*10
-5

 

ʄʘʡ ʉʅ3ʉʅ2ʉʅ2ʉʆ2ʅ Ð -8 163,5 1,5*10
-5

 

ʀʟʦʤʘʡ (ʉʅ3)2ʉʅʉʆ2ʅ 20
20

 -47 154,5 1,4*10
-5

 

ɺʘʣʝʨʠʘʥ ʉʅ3ʉʅ2ʉʅ2ʉʅ2ʉʆ2ʅ 3,3
16

 -34,5 187 1,6*10
-5

 

ʇʘʣʴʤʠʪʠʥ ʉʅ3 (ʉʅ2)14ʉʆ2ʅ ɽʨʽʤʝʡʜʽ 64 390  

ʉʪʝʘʨʠʥ ʉʅ3 (ʉʅ2) 16ʉʆ2ʅ  0,034
25

 69,4 360   

 

ᴆʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʜᴅʤʽ ʤʝʥ ʘʨʦʤʘʪʪʳ ץʘʩʠʝʪʪʝʨʽ ʦʣʘʨʜʳײ שʰʧʘ ʬʨʘʢʮʠʷʩʳʥʜʘס r

ʢʘʨʙʦʥ ץʳʰץʳʣʜʘʨ ץʘʪʘʨʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ײץʤʳʨʩץʘ, ʩʽʨʢʝ, ʧʨʦʧʠʦʥ, ʤʘʡ, ʚʘʣʝʨʠʘʥ ʞᴅʥʝ 

ʢʘʧʨʠʣ ץʳʰץʳʣʜʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʪײʪץʳʨ ʞᴅʥʝ ᴇʪʢʽʨ ʠʽʩʽ ʙʘʨ ʵʬʠʨʣʝʨʽʥʽש ʙʦʣʫʳʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ (4-ʢʝʩʪʝ). ɹײʣ ץʳʰץʳʣʜʘʨ ʜᴅʨʽʣʽʢ-ʪʝʭʥʠʢʘʣʳץ ʰʠʢʽʟʘʪ ʘʨʦʤʘʪʪʳ ʨʝשʢʪʝʨʽʥ, 

ᴅʩʽʨʝʩʝ ʵʬʠʨʦʥʦʩ ᴇʩʽʤʜʽʢʪʝʨʽʥʽץ שʘʩʠʝʪʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ. ʉʦʥʳʤʝʥ, ϨϰʤʳʨʩϨʘ ϨʳʰϨʳʣ r
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ʢʘʣʠʘ, ʠʪʤײʨʳʥ, ʘʣʤʘ, ʪʘץשʫʨʘʡ ʞʠʜʝʢʪʝʨʽ, ʩʘʙʘץʪʘʨ ʤʝʥ ץʘʣʘץʘʡ ʞʘʧʳʨʘץʪʘʨʳ, 

ʤʳשʞʘʧʳʨʘץ ʰᴇʧʪʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʰʠʢʽʟʘʪ ʪװʨʣʝʨʽʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ. ɽש ʢᴇʧ ʪʘʨʘʣסʘʥ 

ʩʽʨʢʝ ϨʳʰϨʳʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ʙʘʨʣʳץ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʟʘʪ ʘʣʤʘʩʫʳʥʜʘ ɸ ʘʮʝʪʠʣ-

ʢʦʬʝʨʤʝʥʪʽ ʪװʨʽʥʜʝ ץʘʪʳʩʘʜʳ. ʇʨʦʧʠʦʥ ϨʳʰϨʳʣʳ ʘʣʫʘʥ ʪװʨʣʽ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʳש ʽʰʽʥʜʝ 

ʪʝʢ ץʘʥʘ ʤʳשʞʘʧʳʨʘץ ʛװʣ ʩʝʙʝʪʪʝʨʽʥʜʝ ʪʘʙʳʣסʘʥ. ʄʘʡ ϨʳʰϨʳʣʳ, ʜᴅʨʽʭʘʥʘ ʪװʡʤʝʜʘץ 

ʛװʣʜʝʨʽ ʞᴅʥʝ ʚʘʣʝʨʠʘʥ ʪʘʤʳʨʣʘʨr ʤʝʥ ʪʘʤʳʨʰʘʣʘʨʳʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ. ɺʘʣʝʨʠʘʥ ʞᴅʥʝ 

ʠʟʦʚʘʣʝʨʠʘʥ ϨʳʰϨʳʣʜʘʨʳ ʞʘʣʙʳʟ ʙʝʥ ʘʩʳʣ ʣʘʚʨ ʞʘʧʳʨʘץʪʘʨʳʥʘʥ, ʠʩʩʦʧ ʰᴇʧʪʝʨʽʥʝʥ, 

ʞʫʩʘʥ ʤʝʥ ʤʳשʞʘʧʳʨʘץ ʰᴇʧʪʝʨʽʥʝʥ, ʦʨʤʘʥ ײץʣʧʳʥʘʡʳʥʘʥ, ʢʘʣʠʥʘ ʞʝʤʽʩʪʝʨʽʥʝʥ, ʢʘʢʘʦ 

ʤʝʥ ʰʘʙʜʘʣʳʜʘʥ, ʚʘʣʝʨʠʘʥ ʞᴅʥʝ ʜʷʛʠʣʴ ʪʘʤʳʨʣʘʨʳ ʤʝʥ ʪʘʤʳʨʰʘʣʘʨʳʥʘʥ ʪʘʙʳʣסʘʥ. ʉʽʨʢʝ 

 ʘʣʤʘ ʞᴅʥʝ ʷʥʪʘʨʴ ,ץʳʤʳʟʜʳץ ,ʘʪʘʨ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʜʘ ʣʠʤʦʥץ ʳʣʳʤʝʥץʳʰץ

 ʢʝʩʪʝʜʝ ʧʘʣʴʤʠʪʠʥ ʞϸʥʝ ʩʪʝʘʨʠʥ-4 ץʘʥ. ʉʦʥʜʘʡ-ʘסʽʥʝʥ ʪʘʨʘʣשʳʣʜʘʨʳ ʢʝץʳʰץ

ϨʳʰϨʳʣʜʘʨʳ ʤʳʩʘʣʳʥʜʘ ʤʘʡ ץʘʪʘʨʳʥʘ ʞʘʪʘʪʳʥ ʞʦסʘʨʳ ʤʘʡ ץʳʰץʳʣʜʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ 

 ʘʨʳ ʤʘʡסʞʦ שʨʽʥʜʝʛʽ ʝװʳʣʜʘʨʳ ʪץʳʰץ ʘʩʠʝʪʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ʇʘʣʴʤʠʪʠʥ ʞᴅʥʝ ʩʪʝʘʨʠʥץ

-ʟʳʥ ʪʽʟʙʝʢʪʽ ʨʘʜʠʢʘʣʳʥʜʘ ʟʠʛʟʘʛ ʪᴅʨʽʟʜʽ ʢʦʥʬʦʨʤʘʮʠʷʩʳ ʙʦʣʘʜʳ (20ײ שʳʣʜʘʨʳʥʳץʳʰץ

ʩʫʨʝʪ). 

ᴆʩʽʤʜʽʢ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ʢᴇʙʽʥʝʩʝ ʤʘʡ ץʘʪʘʨʳʥʳץ שʘʥʳץʧʘסʘʥ ʞʦסʘʨʳ ʢʘʨʙʦʥ 

 ʘʨʳ ʤʘʡסʘʥ ʞʦסʧʘץʘʥʳץ ʳʟʜʳשʙʘʨ. ɸʩʘ ʤʘ (ʳʣʜʘʨʳץʳʰץ ʧʦʣʠʝʥ) ʳʣʜʘʨʳץʳʰץ

 .ʳʣʜʘʨʳ 5-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥץʳʰץ

 

20-ʩʫʨʝʪ ï ʇʘʣʴʤʠʪʠʥ ʞᴅʥʝ ʩʪʝʘʨʠʥ ץʳʰץʳʣʜʘʨʳʥʳײץ שʨʳʣʳʩʳ 

5-ʢʝʩʪʝ -ʊʘʙʠסʠ ʞʦסʘʨʳ ץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ 

 שʳʣʜʳץʳʰפ

ʘʪʘʫʳ ʞᴅʥʝ ʦʥʳש 

ʞʘʣʧʳ ʬʦʨʤʫʣʘʩʳ 

-ʦʩ ʙʘʡפ ʬʦʨʤʫʣʘʩʳ ץʨʳʣʳʤʜʳײפ

ʣʘʥʳʩʪʳש 

ʦʨʥʳ 

ɹʘʣץʫ 

ʪʝʤʧʝʨʘ-

ʪʫʨʘʩ r 

ʆʣʝʠʥ 

ʉ17ʅ33ʉʆʆʅ 

 

 

 

D
9
 +16̄  

ʃʠʥʦʣ 

ʉ17ʅ31ʉʆʆʅ 

 

 

D
9,12

 -5 ʉ̄ 

ʃʠʥʦʣʝʥ 

ʉ17ʅ29ʉʆʆʅ 

 

 

D
9,12,15

 -11̄ ʉ 

ɸʨʘʭʠʜʦʥ 

ʉ19ʅ31ʉʆʆʅ 

 

 

D
5,8,11,14

 -49,5̄  

H3C

COOH

H3C
COOH

ʥʝʧʦʣ̫ʨʥʘ̫ʯʘʩʪɹʤʦʣʝʢʫʣr
ʧʦʣ̫ʨʥʘ̫
ʯʘʩʪɹ

ʩʪʝʘʨʠʥʦʚʘ̫
ʢʠʩʣʦʪʘ
C17H35COOH (C18)

ʧʘʣɹʤʠʪʠʥʦʚʘ̫
ʢʠʩʣʦʪʘ
C15H31COOH (C16)

H3C COOH

H3C

COOH

H3C COOH

COOH

CH3



47 

 

D (ʜʝʣʴʪʘ) ï ץʦʩ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʩʝʪʝʜʽ, ʘʣ ʦש ʞʘסʳʥʜʘסʳ ʥᴇʤʽʨ ï ʦʥʳש ʙʘʩʳ 

 

5-ʢʝʩʪʝʥʽש ʤᴅʣʽʤʝʪʪʝʨʽʥʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ʙײʣ ץʳʰץʳʣʜʘʨʜʘסʳ ץʦʩ ʙʘʡʣʘʥʳʩ 

 ʪʘʥ ʦʣʘʨʜʳץʘʥ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʤʝʪʠʣʝʥ (ïʉʅ2ï) ʙʫʳʥʜʘʨʳʤʝʥ ʙᴇʣʽʥʛʝʥ, ʩʦʥʜʳסʰʪʘʩʧʘײ

ʢʝʡʜʝ "ʤʝʪʠʣʝʥʛʝ ʙᴇʣʽʥʛʝʥ ץʳʰץʳʣʜʘʨ" ʜʝʧ ʘʪʘʡʜʳ. פʘʥʳץʧʘסʘʥ ʞʦסʘʨʳ ץʳʰץʳʣʜʘʨ 

ᴅʨץʘʰʘʥ - ʮʠʩ-ʠʟʦʤʝʨʣʝʨ, ʞᴅʥʝ ʙʳʣʘʡ ʘʪʘʣʘʜʳ-ʦʣ-ʮʠʩ-ʠʟʦʤʝʨʣʝʨ (ʘϤʳʣʰ. all-ʙϸʨʽ). 

 שʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʢᴇʤʽʨʩʫʪʝʢ ʪʽʟʙʝʛʽʥʜʝʛʽ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʜʘʨ ʩʘʥʳʥʳץʙʘʣ שʳʣʜʘʨʜʳץʳʰפ

 ʘʥ ʢʝʟʜʝץʘ ʘʫʳʩסʳʣʜʘʨץʳʰץ ʘʥסʧʘץʘʥʳץ ʳʣʜʘʨʜʘʥץʳʰץ ʘʥץץʘʥʳץ ץʘʶʳʤʝʥ, ʩʦʥʜʘʡ-ʘסʣײ

ʪᴇʤʝʥʜʝʡʜʽ.  פʘʥʳץʧʘסʘʥ ץʳʰץʳʣʜʘʨʜʘ ʮʠʩ-ץʦʩ ʙʘʡʣʘʥʳʩ ʙʘʨ, ʦʣʘʨ ʢᴇʤʽʨʩʫʪʝʢ 

ʪʽʟʙʝʢʪʝʨʽʥʜʝ "ʽʣʤʝʢʪʝʨ" ʞʘʩʘʡʜʳ ʞᴅʥʝ ʩʦʣ ʘʨץʳʣʳ ʤʦʣʝʢʫʣʘʣʘʨʜʳש ʙʘʡʣʘʥʳʩʳʥ(ʮʝʧʴ) 

ʙײʟʘʜʳ. פʘʥʳץʩʳʟʜʳץ ʜᴅʨʝʞʝʩʽ ʞʦסʘʨʳ ʙʦʣסʘʥ ʩʘʡʳʥ, ʙʘʣץʫ ʥװʢʪʝʩʽ ʩʦײסʨʣʳʤ ʪᴇʤʝʥ 

ʙʦʣʘʜʳ.  

Ϲʟʽʥ Ϻʟʽ ʙʘϨʳʣʘʫϤʘ ʘʨʥʘʣϤʘʥ ʩϰʨʘϨʪʘʨ: 

1.ᴆʩʽʤʜʽʢʪʝʨʜʝʛʽ ײץʤʳʨʩץʘ, ʩʽʨʢʝ, ʧʨʦʧʠʦʥ, ʤʘʡ ʞᴅʥʝ ʚʘʣʝʨʠʘʥ ץʳʰץʳʣʜʘʨʳʥʳש 

ʙʠʦʣʦʛʠʷʣʳץ ʨᴇʣʽ. ʆʣʘʨʜʳש ʪʘʨʘʣʫʳ. 

2.ʄʘʡ ץʘʪʘʨʳʥʳץ שʘʥʳץץʘʥ ʞᴅʥʝ ץʘʥʳץʧʘסʘʥ ʞʦסʘʨʳ ʢʘʨʙʦʥ ץʳʰץʳʣʜʘʨʳʥʳש 

ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʥʝʜʝ? ʄʳʩʘʣʜʘʨ ʢʝʣʪʽʨʽשʽʟ. 

3.ʂᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʥʝʛʽʟʜʝʤʝ ʙʝʨʽשʽʟ: ʡʦʜ ʩʘʥʳ, ʩʘʙʳʥʜʘʥʫ ʩʘʥʳ, ʧʝʨʦʢʩʠʜʪʽ ʩʘʥʳ, 

ʘʪʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ᴅʨץʘʡʩʳʩʳʥʳש ʤᴅʥʽ. 

2.2.2.4 ʇʦʣʠʬʝʥʦʣʜʘʨ 

ʌʝʥʦʣʜʳץ ץʦʩʳʣʳʩʪʘʨ 21-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʩr ʟʙʘסʘ ʩᴅʡʢʝʩ ʞʽʢʪʝʣʝʪʽʥ ʢᴇʧʪʝʛʝʥ 

ʪʘʙʠסʠ ץʦʩʳʣʳʩʪʘʨʜʳש ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʢʣʘʩʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʨʦʤʘʪʪʳ 

ʩʘץʠʥʘʜʘ ʝʢʽ ʬʝʥʦʣʜʳ ʛʠʜʨʦʢʩʠʣ ʪʦʧʪʘʨ r ʙʦʣסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳ ʧʦʣʠʬʝʥʦʣʜʘʨסʘ 

ʞʘʪץʳʟʘʜʳ. ʇʦʣʠʬʝʥʦʣʜʘʨ ʛʠʧʦʪʝʥʟʠʚʪʽ, ʞʘʨʘסʘ ץʘʨʩʳ, ʽʩʽʢʢʝ ץʘʨʩʳ, ץʘʙʳʥʫסʘ ץʘʨʩʳ, 

ʞʘʨʘʥʳ ʙʘʩʘʪʳʥ, ʘʥʪʠʦʢʩʠʜʘʥʪʪʳ, ʩʧʘʟʤʦʣʠʪʠʢʘʣʳץ ᴅʩʝʨʣʝʨʛʝ ʠʝ, ʙײʣ ʦʣʘʨʜʳ ʞʘשʘ ʜᴅʨʽʣʽʢ 

ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʞʘʩʘʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 



48 

 

 

ʍʘʣʢʦʥʳ ɸʫʨʦʥʳ ʌʣʘʚʦʥʦʣʳ ɼʠʛʠʜʨʦʭʘʣʢʦʥʳ 

ʌʣʘʚʘʥʦ-

ʥʦʣʳ 

ʌʣʘʚʦʥʳ ʌʣʘʚʘʥʦʥʳ ʂʘʪʝ-

ʭʠʥʳ 

ʃʝʡʢʦʘʥʪʦ-

ʮʠʘʥʠʜʠʥʳ 

ɸʥʪʦ-

ʮʠʘʥʠʜʠʥʳ 

ɻʘʣʣʦʪʘʥʠʥʳ 
ʂʦʨʠʯʥʳʝ 

ʢʠʩʣʦʪʳ 

ʂʫʤʘʨʠʥʳ 
ʕʣʣʘʛʦʚʳʝ 

ʜʫʙʠʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ 

 

ʉ6 

ʉ6 ï ʉ2 

 

 
ʉ6 ï ʉ3 

 

ʉ6 ï ʉ3 

 

 

ʉ6 ï ʉ=ʉ-ʉʆʆʅ 

 

ʌɽʅʆʃʓ 

ʆʜʥʦ 

ʘʨʦʤʘʪʠʯʝʩʢʦʝ 

ʢʦʣʴʮʦ 

ʉ6-ʉ3-ʉ6 

ɼʚʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʢʦʣʴʮʘ 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

(ʧʦʣʠʤʝʨʥʳʝ  

ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ) 

ʌʣʘʚʦʥʦʠʜʳ 

ʈʦʪʝʥʦʠʜʳ 

ʀʟʦ- 

ʬʣʘʚʦʥʦʠʜʳ ɻʠʜʨʦ-

ʣʠʟʫʝʤʳʝ 

ʂʦʥʜʝʥʩʠ-

ʨʦʚʘʥʥʳʝ 

 

21-ʩʫʨʝʪ. ʊʘʙʠסʠ ʬʝʥʦʣ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʞʽʢʪʝʣʫʽ 

 

ʄʝʜʠʮʠʥʘʜʘ ײץʨʘʤʳʥʜʘ ʬʣʘʚʦʥʦʠʜʪʘʨ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʳʥʘʜʘʡ ʪװʨʣʝʨʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ:   

- ʤʠʷ, ʰʝשʛʝʣ(ʩʪʘʣʴʥʠʢ) ʞᴅʥʝ ʰʣʝʤʥʠʢ ʪʘʤʳʨʳ; 

- ʰʘʡ ʞʘʧʳʨʘϨʪʘʨʳ, ʞϮʥʜʽ ʛϮʣʪϸʨʽʟʜʝʩ ʘʩʪʨʘʛʘʣ ʰϺʧʪʝʨ,̔ ʙϮʡʨʝʢ Ϩʳʰʘ, 

ʙϰʨʳʰ Ϩʳʰʘ, Ϩϰʩ Ϩʳʰʘ, ʘϬʰʳ, ϨʫʘϬ ʞʝʨ, ʪʝʨʝʢ ʢʝʧʪʽʨʛʽʰʪʝʨ, ʜʘʣʘ ϨϰʡʨʳϤʳ ʞϸʥʝ Ϯʰ 

ʙϺʣʽʢʪʽ ʠʪʦʰʘϤʘʥ; 

- ʞʘʧʦʥ ʜʦʣʘʥʘ ʛϮʣʜʝʨʽ ʤʝʥ ʞʝʤʽʩʪʝʨʽ, ʞʘʧʦʥ ʩʦʬʦʨʣʘʨʳ, Ϻʣʤʝʩ ʛϮʣʜʝʨʽ, ʢϺʢ 

ʂϺʢʪʝʨʝʢ ʛϮʣʜʝʨʽ, ʞϺʢʝ ʤʝʥ ʧʠʞʤʘʣʘʨ; 

- ʮʠʪʨʫʩ ʞʝʤʽʩʪʝʨʽ (ʣʠʤʦʥ, ʤʘʥʜʘʨʠʥ). 

ʄʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨ ʥʝʤʝʩʝ ʢʘʪʝʭʠʥʜʝʨ ʉ6-ʉ3-ʉ6 ʜʠʬʝʥʠʣʧʨʦʧʘʥ 

 ʨʣʳʤײסʥʝ שʘʩʳ ʙʘʨ ʬʣʘʚʦʥʦʠʜ ʢʣʘʩʳʥʘ ʞʘʪʘʜʳ ʞᴅʥʝ ʦʣʘʨ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳץשʘץ

ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʪװʨʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʘʪʝʭʠʥʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʢʘʪʝʭʠʥʜʝʨ ʝʨʢʽʥ 

ʬʝʥʦʣ ʥʝʤʝʩʝ ʛʘʣʣʘʪʪʘʨ ʪװʨʽʥʜʝ ʞᴅʥʝ ʤʝʪʠʣ, ʘʮʠʣʜʝʥʛʝʥ, ʛʣʠʢʦʟʠʜʪʽ ʪʫʳʥʜʳʣʘʨ ʪװʨʽʥʜʝ 

ʢʝʟʜʝʩʝʜʽ.  

ʌʣʘʚʘʥ-3-ʦʣʜʘʨ ʘʨʘʩʳʥʜʘ ɸ ʞᴅʥʝ ɺ ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨʳʥʳש ʛʠʜʨʦʢʩʠʣʜʝʥʫ 

ʜᴅʨʝʞʝʩʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʜʽ (22-ʩʫʨʝʪ), ᴇʩʽʤʜʽʢʪʝʨʜʝ ʩʪʝʨʝʦʠʟʦʤʝʨʣʝʨ 3,5,7,3',4'- 

ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ {(+)- ʢʘʪʝʭʠʥ ʞᴅʥʝ (- ) - ʵʧʠʢʘʪʝʭʠʥ} ʢᴇʧ ʪʘʨʘʣסʘʥ.   

ʌʣʘʚʘʥ-3-ʦʣʜʘʨ ʤʦʣʝʢʫʣʘʩʳʥʜʘ ʪᴇʨʪ ʦʧʪʠʢʘʣʳץ ʠʟʦʤʝʨʜʽש ʞᴅʥʝ ʝʢʽ ʨʘʮʝʤʘʪʪʳש 

ʙʦʣʫʳʥ ʥʝʛʽʟʜʝʡʪʽʥ ʉ-2 ʞᴅʥʝ ʉ-3 ʢᴇʤʽʨʪʝʛʽʥʽש ʝʢʽ ʘʩʠʤʤʝʪʨʠʷʣʳץ ʘʪʦʤʳ ʙʘʨ. ʂʘʪʝʭʠʥ 
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 ʰʽʥ: ( + ) - ʞᴅʥʝ (- )- ʢʘʪʝʭʠʥ ʪʨʘʥʩ- , ʘʣ ( + ) ʞᴅʥʝ (- )- ʵʧʠʢʘʪʝʭʠʥʜʝʨ ï ʮʠʩ-ʠʟʦʤʝʨʣʝʨװ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

O

OHR1

R2

R3

R4

R5R6

 
 

22-ʩʫʨʝʪ-ʊʘʙʠסʠ ʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳש ʞʘʣʧʳ ײץʨʳʣʳʤʜʳץ ʬʦʨʤʫʣʘʩʳ 

R1=R2=R3=R4=OH, R5=R6=H ʢʘʪʝʭʠʥ, ʵʧʠʢʘʪʝʭʠʥ 

R1=R2=R3=R4= R5=OH, R6=H ʛʘʣʣʦʢʘʪʝʭʠʥ, ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ 

R1=R2=R4=OH, R3=R5=R6=H ʘʬʮʝʣʝʭʠʥ 

R2=R3=R4=OH, R1=R5=R6=H ʬʠʟʝʪʠʥʠʜʦʣ 

R2=R3=R4=R5=OH, R1=R6=H ʨʦʙʠʥʝʪʠʥʠʜʦʣ 

R2=R4=OH, R1=R3=R5=R6=H  ʛʫʠʙʦʫʨʪʠʥʠʜʦʣ  

R1=R2= R5=OH, R3=R4=R6=H 3,5,7,2',5'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ 

R1=R2=R3=R5=OH, R4=R6=H 3,5,7,3',5'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ 

R1=R2= R3=R4=R6=OH, R5=H 3,5,7,3',4',6'-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ 

ʂʘʪʝʭʠʥ ʢᴇʤʽʨʪʝʛʽʥʽש ʘʩʠʤʤʝʪʨʠʷʣʳץ ʘʪʦʤʜʘʨʳʥʳש ʘʙʩʦʣʶʪʪʽʢ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ 

ʍʘʨʜʝʛʛʝʨ, ɹʠʨʯ, ʂʣʘʨʢ-ʃʴʶʠʩ ʞᴅʥʝ ʈʦʙʝʨʪʩʦʥ ʞײʤʳʩʪʘʨʳʤʝʥ ʦʨʥʘʪʳʣסʘʥ.  ʆʣʘʨ (+)-

ʢʘʪʝʭʠʥʥʽ2 שR, 3S - ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ, ( - ) - ʵʧʠʢʘʪʝʭʠʥ ï 2R, 3R, ʘʣ ʦʣʘʨʜʳש 

ʵʥʘʥʪʠʦʤʝʨʣʝʨʽ ʪʠʽʩʽʥʰʝ 2S, 3R ʞᴅʥʝ 2S, 3S ï ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳש 

ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ (23-ʩʫʨʝʪ) ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ.  

ʊʘʙʠסʘʪʪʘ ᴅʜʝʪʪʝ 2R-ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ ʙʘʨ ʠʟʦʤʝʨʣʝʨ ʢʝʟʜʝʩʝʜʽ. 

O

OH

HO

OH

OH

OH

A
B

                       

O

OH

HO

OH

OH

OH

A
B

 
                            

  2R, 3S (+)-ʢʘʪʝʭʠʥ                              2S, 3R (-)-ʢʘʪʝʭʠʥ                   
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2S, 3S (+)-ʵʧʠʢʘʪʝʭʠʥ                               2R, 3R (-)-ʵʧʠʢʘʪʝʭʠʥ 

23 ʩʫʨʝʪ-ʢʘʪʝʭʠʥʜʝʨʜʽש ʘʙʩʦʣʶʪʪʽ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ 

 

ʄʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳϬ Ϩϰʨʳʣʳʩʳʥ ʙʝʣʛʽʣʝʫ ϸʜʽʩʪʝʨʽ:  

ʄʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨ: 

¶ ʚʘʥʠʣʠʥ ʨʝʘʢʪʠʚʽʤʝʥ ץʳʟʳʣ ʪװʩʢʝ ʙʦʷʣʘʜʳ, ʦʣ ʬʣʘʚʘʥ-3-ʦʣ ʤʝʥ ʚʘʥʠʣʠʥ 

ʘʣʴʜʝʛʠʜʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ᴇʥʽʤʽʥʜʝ ʪװʡʽʩʢʝʥ ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʽש ʧʘʡʜʘ 

ʙʦʣʫʳʤʝʥ ʞװʨʝʜʽ(24-ʩʫʨʝʪ). 
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¶ ʩʽʣʪʽʣʽ ʜʝʩʪʨʫʢʮʠʷʜʘ ʪʠʽʩʪʽ ʬʝʥʦʣʜʘʨ ʤʝʥ ʬʝʥʦʣץʳʰץʳʣʜʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨʳʥʳש ʛʠʜʨʦʢʩʠʣʜʝʥʫ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

¶ ʪʝʤʽʨ ʪײʟʜʘʨʳʤʝʥ ɺ ʩʘץʠʥʘʜʘ ʦʨʪʦ - ʜʠʦʢʩʠʪʦʧʪʘʫʜʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʞʘʩʳʣ ʙʦʷʫ 

ʞᴅʥʝ ʦʥʜʘ װʰ ʚʠʮʠʥʘʣʴʜʳ ʛʠʜʨʦʢʩʠʣ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʢᴇʢ ʪװʩʪʽ ʙʦʷʫ ʙʝʨʝʜʽ .  

ʊװʩʩʽʟ ʤʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʧʦʣʠʤʝʨʣʝʥʫʽʥʜʝʛʽ ʙʘʩץʘ ʜʘ 

ʪװʨʣʽ ʬʦʨʤʘʣʘʨʳʥʘ (ʜʠʤʝʨʣʝʨ, ʪʨʠʤʝʨʣʝʨ ʞᴅʥʝ ʪ.ʙ.) ʩʘʧʘʣʳץ ʨʝʘʢʮʠʷ ï ʦʣʘʨʜʳץ  שʳʰץʳʣ 

ʦʨʪʘʜʘ ʚʘʥʠʣʠʥ ʘʣʴʜʝʛʠʜʧʝʥ (ʚʘʥʠʣʠʥ) ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʢʝʟʜʝ ʘʰʳץ 

 ʘʥץʰʪʘʩײ ʨʳʣʳʤʳʥʜʘײץ ʩʢʝ ʜʝʡʽʥ ᴇʟʛʝʨʝʜʽ ʞᴅʥʝװʳʣʪ ʪסʳʟץ ʦʶץ ʩʪʝʥװʳʣʪ ʪסʳʟץ

ʙʘʡʣʘʥʳʩʪʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ.  

 

24 ʩʫʨʝʪ-ʬʣʘʚʘʥ-3-ʦʣ ʚʘʥʠʣʠʥ ʘʣʴʜʝʛʠʜʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ 

 

ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳש ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʳʥʳש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ, ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨʜʳש ʪʦʪʳסʫ ʜᴅʨʝʞʝʩʽʥ, ʘʨʦʤʘʪʪʳ 

ʮʠʢʣʜʘʨʜʘ ʵʬʠʨ ʪʦʧʪʘʨʳʥʳש ʙʦʣʫʳʥ, ʉ-3 ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʜʘ ʦʨʳʥʙʘʩʘʨʣʘʨʳʥʳש ʙʦʣʫʳʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
1
ʅ ʗʄʈ-ʩʧʝʢʪʨʽʥʜʝ 2,3-ʪʨʘʥʩ-ʠʟʦʤʝʨʣʝʨ ʧʨʦʪʦʥ ʅ-2 ʛʝʪʝʨʦʢʦʣʴʮʪʽש ŭ 4.53-4.57 

ʤ. ʜ. ʢʝʟʽʥʜʝ J2,3-ʪʝʥ 6,0-8,0 ɻʮ ʪʝש ʜʫʙʣʝʨ ʪװʨʽʥʜʝ, ʅ-3 ʧʨʦʪʦʥ ŭ 3,00-5,49 ʤ. ʜ. ʢʝʟʽʥʜʝ 

ʤʫʣʴʪʠʧʣʝʪ ʪװʨʽʥʜʝ ʨʝʟʦʥʘʮʠʷʣʘʡʜʳ. J3, 4ɽ ʙʘʨ ʵʢʚʘʪʦʨʣʳץ ʇʨʦʪʦʥ ʜʫʙʣʝʨ, 4.4-5,6 

ɻʮ ʪʝש (ŭ 2,87-2,92 ʤ. ʜ.). 

3-ʮʠʩ-ʠʟʦʤʝʨʣʝʨʜʽ1 שʅ ʗʄʈ-ʩʧʝʢʪʨʽʥʜʝ ɻɽʊɽʈʆʂʆʃʔʎ ʧʨʦʪʦʥʜʘʨʳʥʳש 

ʩʠʛʥʘʣʜʘʨʳ ʧʘʨʘʤʘʛʥʠʪʪʽ ʳסʳʩʫʜʳ ʩʳʥʘʡʜʳ ʞᴅʥʝ ᴅʣʩʽʟ ᴇʨʽʩʪʝ ʞʘʟʳʣʘʜʳ: ʅ-2 ŭ 4,81-

5,18 ʤ. ʜ. ʢʝʟʽʥʜʝ ʩʠʥʛʣʝʪ ʪװʨʽʥʜʝ, ʅ-3 ŭ 4,18-5,60 ʤ. ʜ. ʢʝʟʽʥʜʝ ʢʝשʝʡʪʽʣʛʝʥ ʩʠʥʛʣʝʪ 

ʥʝʤʝʩʝ ʤʫʣʴʪʠʧʣʝʪ ʪװʨʽʥʜʝ ʨʝʟʦʥʠʨʫʝʪ. 

ʆʩʳʣʘʡʰʘ, ʂʉʉɺ ʰʘʤʘʩʳ ʤʝʥ ʛʝʪʝʨʦʩʘץʠʥʘ ʧʨʦʪʦʥʜʘʨʳʥʳש ʬʦʨʤʘʩʳ ʙʦʡʳʥʰʘ 

ʬʣʘʚʘʥ-3-ʦʣʜʘʨ ʤʦʣʝʢʫʣʘʣʘʨʳʥʳש ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ ʪʫʨʘʣʳ ʘʡʪʫסʘ ʙʦʣʘʜʳ.   

ɸ ʞᴅʥʝ ɺ ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨʳʥʳש ʛʠʜʨʦʢʩʠʣʜʝʥʫ ʜᴅʨʝʞʝʩʽʥ ʧʨʦʪʦʥʜʘʨ 

ʩʠʛʥʘʣʜʘʨʳʥʳש ʩʘʥʳ ʤʝʥ ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʡʜʳ. ɸ ʬʣʦʨʦʛʣʶʮʠʥʜʽ ʩʘץʠʥʘʣʘʨʳʥʳש 

ʅ-6 ʞᴅʥʝ ʅ-8 ʧʨʦʪʦʥʜʘʨʳ ʝʢʽ J6,8 = J8,6 = 2,0-2,2 ɻʮ ʙʘʨ ʙʽʨʧʨʦʪʦʥʜʳ ʜʫʙʣʝʪ ʪװʨʽʥʜʝ 

ʨʝʟʦʥʘʮʠʷʣʘʡʜʳ, ʙײʣ ʤʝʪʘ-ʦʨʥʘʣʘʩץʘʥ ʧʨʦʪʦʥʜʘʨסʘ ʪᴅʥ. ɹײʣ ʨʝʪʪʝ ʅ-8 ʧʨʦʪʦʥ ʩʠʛʥʘʣʳ 

ᴅʣʩʽʟ ᴇʨʽʩʪʝ ʞʘʟʳʣʘʜʳ. 5,7,3',4' - ʪʝʪʨʘʦʢʩʠʬʣʘʚʘʥ-3-ʦʣ ʩʘץʠʥʘʩʳʥʳש ʅ-2', ʅ-5' ʞᴅʥʝ ʅ-6' 
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ʧʨʦʪʦʥʜʘʨʳ ʢᴇʙʽʥʝʩʝ 5,96-7,16 ʤ. ʜ. ʘʡʤʘץʪʘ װʰʧʨʦʪʦʥʜʳ ʤʫʣʴʪʠʧʣʝʪ ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ. 

5,7,3',4',5'-ʧʝʥʪʘʦʢʩʠʬʣʘʚʘʥ-3-ʦʣʜʘ ʩʠʤʤʝʪʨʠʷʣʳ ʦʨʥʘʣʘʩץʘʥ ʅ-2' ʞᴅʥʝ ʅ-6' ʩʫʪʝʛʽ 

ʘʪʦʤʜʘʨʳʥʳש ʩʠʛʥʘʣʜʘʨʳ ŭ 6,57-6,60 ʤ. ʜ. ʢʝʟʽʥʜʝʛʽ ʝʢʽʧʨʦʪʦʥʜʳ ʩʠʥʛʣʝʪ ʪװʨʽʥʜʝ 

ʨʝʟʦʥʘʮʠʷʣʘʥʘʜʳ.  

ɹʘʨʣʳץ ʬʝʥʦʣʜʳץ ʪʦʧʪʘʨʜʳש ʤʝʪʠʣʜʝʥʫʽ ʘʨʦʤʘʪʪʳ ʧʨʦʪʦʥʜʘʨ ʩʠʛʥʘʣʜʘʨʳʥʳש 

ʘʡץʳʥ ʧʘʨʘʤʘʛʥʠʪʪʽ ʞʳʣʞʫʳʥ ʠʥʜʫʮʠʷʣʘʡʜʳ: ʅ-6 (æŭ + 0,2 ʤ.ʜ.), ʅ-8 (æŭ + 0,1 ʤ. ʜ.), ʅ-5' 

(æŭ + 0,1 ʤ. ʜ.) ʞᴅʥʝ ʅ-6' (æŭ + 0,15 ʤ. ʜ.). ɻʝʪʝʨʦʩʘץʠʥʘ ʧʨʦʪʦʥʜʘʨʳʥʳש ᴅʣʩʽʨʝʫ ᴇʨʽʩʽʥʜʝ    

ʉ-3 ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʙʳʥʳץ שʦʩʳʤʰʘ ʘʮʠʣʜʝʥʫʽ æŭ + 0,6 ʤ.ʜ. (ʅ-2) ʞᴅʥʝ æŭ +1,3 ʤ. ʜ. (ʅ-3) 

ʳסʳʩʫʳʥ ʪʫʜʳʨʘʜʳ. ʌʣʘʚʘʥ-3-ʦʣʜʘʨʜʳש ʙʘʨʣʳץ ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʧʪʘʨʳʥʳש ʘʮʝʪʠʣʜʝʥʫʽ 

ʙʘʨʣʳץ ʧʨʦʪʦʥʜʘʨ ʩʠʛʥʘʣʜʘʨʳʥʳש ʧʘʨʘʤʘʛʥʠʪʪʽ ʞʳʣʞʫʳʥʘ ᴅʢʝʣʝʜʽ. ɸʮʝʪʠʣʜʽ ʪʦʧʪʘʨ ʩʘʥʳ 

ʙʦʡʳʥʰʘ ʬʝʥʦʣʜʳ ʞᴅʥʝ ʩʧʠʨʪʪʽ ʛʠʜʨʦʢʩʠʛʦʪʦʧʪʘʨʜʳש ʩʘʥʳʥ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. ʉ-3 

ʘʣʠʬʘʪʪʳץ ʘʮʝʪʠʣʜʽ ʪʦʙʳ, ᴅʜʝʪʪʝ, ŭ 1,86-1,93 ʤ. ʜ. ʢʝʟʽʥʜʝ ʢװʰʪʽ ᴇʨʽʩʪʝ ʨʝʟʦʥʘʥʩץʘ 

  .ʰʳʨʘʡʜʳײ

ʌʣʘʚʘʥ-3-ʦʣʜʘʨʜʳ 2,3-ʮʠʩ ʩʠʷץʪʳ 2,3-ʪʨʘʥʩ-ʢʦʥʬʠʛʫʨʘʮʠʷʜʘ ʛʘʣʣʦʠʣʜʝʫ ʙʘʨʣʳץ 

ʧʨʦʪʦʥʜʘʨ ʩʠʛʥʘʣʜʘʨʳʥʳש ʧʘʨʘʤʘʛʥʠʪʪʽ ʘʫʳʩʫʥr ʠʥʜʫʢʮʠʷʣʘʡʜʳ.   

ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ. ʇʨʦʘʥʪʦʮʠʘʥʠʜʠʥ ʜʝʧ ʘʥʪʦʮʠʘʥʠʜʠʥʥʽש 

ʤʠʥʝʨʘʣʜʳ ץʳʰץʳʣʜʘʨʳʤʝʥ ץʳʟʜʳʨʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪװʩʩʽʟ ʟʘʪʪʘʨʜ  r ʘʪʘʡʜʳ.  

ʉʦסʘʥ ʦʨʘʡ ʙʦʷסʳʰʪʘʨʜʳש ʧʨʦʧʝʣʘʨʛʦʥʠʜʠʥʜʝʨ, ʧʨʦʮʠʘʥʠʜʠʥʜʝʨ, ʧʨʦʜʝʣʴʬʠʥʠʜʠʥʜʝʨ 

ʞᴅʥʝ ʪ. ʙ. ʪװʨʣʝʨʽʥ ʘʞʳʨʘʪʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜ ̔ʩʫʤʝʥ, ʩʧʠʨʪʧʝʥ, ʘʮʝʪʦʥʤʝʥ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʩʫʣʳ ץʦʩʧʘʩʳʤʝʥ ɻʢʩʪʨʘʢʮʠʷʣʘʫ ʢʝʟʽʥʜʝ ʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳש ʤʦʥʦʤʝʨʣʽʢ, ʦʣʠʛʦ - ʞᴅʥʝ 

ʧʦʣʠʤʝʨʣʽʢ ʬʦʨʤʘʣʘʨʳ ʙᴇʣʽʥʫʽ ʤװʤʢʽʥ. ʌʣʘʚʘʥʜʘʨʜʳ ʽʣʝʩʧʝ ʟʘʪʪʘʨʜʘʥ ʙᴇʣʽʧ ʘʣʫ: 

ʧʦʣʷʨʣʳסʳ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʝʨʽʪʢʽʰʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞװʡʝʣʽ ʵʢʩʪʨʘʢʮʠʷ ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʝʜʽ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ ʙᴇʣʫ װʰʽʥ ᴅʨʪװʨʣʽ ʘʜʩʦʨʙʝʥʪʪʝʨʜʽ ʞᴅʥʝ 

ɾʉʉʍ ᴅʜʽʩʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʙʘסʘʥʘʣʳץ ʭʨʦʤʘʪʦʛʨʘʬʠʷʥʳ ץʦʣʜʘʥʘʜʳ. 

 :ʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳץʰ ʪʦʧװ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ ץʳʪʪʘ ʙʝʣʛʽʣʽ ʙʘʨʣʳץʘʟʽʨʛʽ ʫʘפ

ʤʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3,4-ʜʠʦʣʜʘʨ (ʣʝʡʢʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ), ʦʣʠʛʦʤʝʨʣʽʢ ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽʢ 

ʬʣʘʚʘʥ-3-ʦʣʜʘʨ.   

ʂʘʪʝʭʠʥʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʣʝʡʢʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽװ ש  h ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳסʳ 

ʙʘʨ (ʉ2, ʉ3 ʞᴅʥʝ ʉ4) ʞᴅʥʝ ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ װʰʽʥ ʪʝʦʨʠʷʣʳץ ʪװʨʜʝ 8 ʠʟʦʤʝʨʣʽʢ 

ʬʦʨʤʘʣʘʨ r ʤʝʥ 4 ʨʘʮʝʤʘʪ r ʙʦʣʫʳ ʤװʤʢʽʥ.  ɹײʣ ʦʣʘʨʜʳש ʪʘʙʠסʠ ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥ 

ʪװʩʽʥʜʽʨʝʜʽ. 

ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʥʠʜʪʝʨ: ʬʣʘʚʘʥ-3-ʦʣʜʘʨ ʥʝʤʝʩʝ ʬʣʘʚʘʥ-3,4-ʜʠʦʣʜʘʨʜʳש 

ʢʦʥʜʝʥʩʘʮʠʷ ᴇʥʽʤʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʌʣʘʚʘʥʜʘʨʜʳש ʦʣʠʛʦ - ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽʢ 

ʬʦʨʤʘʣʘʨʳ ʜʠʤʝʨʣʝʨ ʩʠʷץʪʳ ײץʨʳʣʳʤʜʳץ ʧʨʠʥʮʠʧʪʝʨ ʙʦʡʳʥʰʘ ʩʘʣʳʥסʘʥ.  

ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ʰʘʨʪʪʳ ʪװʨʜʝ ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʪʠʧʽ 

ʙʦʡʳʥʰʘ ʝʢʽ ʪʦʧץʘ ï "ɸ" ʞᴅʥʝ "ɺ" ʙᴇʣʽʥʝʜʽ.  ɺ ʪʦʙʳʥʘ ץʘʨʘʧʘʡʳʤ ʩ-ʙʘʡʣʘʥʳʩʳ ʙʘʨ 

ʜʠʤʝʨʣʝʨ, ʘʣ ɸ ʪʦʙʳʥʘ ʉ-ʉ ʞᴅʥʝ ʉ-ʆ-ʉ ʙʘʡʣʘʥʳʩʳʥʳש ʝʢʽ ʪװʨʽ ʙʘʨ ʜʠʤʝʨʣʝʨ ʞʘʪʘʜʳ.   

ɺ ʪʦʙʳʥʳϬ ʜʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʽ. ɺ ʪʦʙʳʥʳש ʜʠʤʝʨʣʽʢ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʽʥʜʝ ʉ4-ʉ8 ʥʝʤʝʩʝ ʉ4-ʉ6 ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʙʦʣʫʳ ʤװʤʢʽʥ.  ɸ 

(D) ʩʘץʠʥʘʩʳʥʜʘ ʝʢʽ ʬʝʥʦʣʜʳ ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʧʪʳש ʢʘʪʝʭʠʥʜʝʨʽʥʽש ʙʦʣʫʳ ʦʣʘʨʜʳש 

ʙʘʡʣʘʥʳʩץʘʥ ʦʨʪʦ - ʞᴅʥʝ ʧʘʨʘ-ʞʘסʜʘʡʳʥʜʘ ʉ-6 ʞᴅʥʝ ʉ-8 ʢᴇʤʽʨʪʝʢʪʽ ʘʪʦʤʜʘʨʜʘ ʘʨʪʳץ 
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ʵʣʝʢʪʨʦʥʜʳץ ʪʳסʳʟʜʳסʳ ʙʘʨ ʝʢʽ ʦʨʪʘʣʳץʪʳ ײץʨʘʜʳ, ʦʩʳʣʘʡʰʘ ʉ ʛʝʪʝʨʦʮʠʢʣʽʥʽש ʉ-4 

ʢᴇʤʽʨʪʝʛʽʥʝ  ץʦʩʫ ʦʨʥʳʥ ʙʝʨʝʜʽ. 

                                      

          ɺ ʪʦʙʳʥʳש ʜʠʤʝʨʣʝʨʽ                                              ɸ ʪʦʙʳʥʳש ʜʠʤʝʨʣʝʨʽ 

ʉ-4 ʢᴇʤʽʨʪʝʛʽʥʽש ʘʪʦʤʳ ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨ ʤʝʥ ʉ-3 ʢʝʟʽʥʜʝʛʽ ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʧʪʳש 

ʘʨʘʩʳʥʜʘ ʙʦʣʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ ᴅʩʝʨʣʝʨʽʥʝ ײʰʳʨʘʡʜʳ.  ʅᴅʪʠʞʝʩʽʥʜʝ ʉ-4 

ʢʝʟʽʥʜʝʛʽ ʩʫʪʝʛʽ ʘʪʦʤʜʘʨʳ ʞʳʣʞʳʤʘʣʳ ʙʦʣʘʜʳ, ʙײʣ ʪʘʙʠסʠ ʜʠʤʝʨʣʝʨʜʝ ʤʦʥʦʤʝʨʣʽʢ 

ʙʽʨʣʽʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ4 שŸ6 ʞᴅʥʝ 4Ÿ8 ʧʘʡʜʘ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳʥ ʪװʩʽʥʜʽʨʝʜʽ 

(25-ʩʫʨʝʪ). 
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25-ʩʫʨʝʪ. ɼʠʤʝʨʣʽ ʧʨʦʪʦʘʥʮʠʘʥʠʜʠʥʜʝʨʜʽ4 שŸ8 ʞᴅʥʝ 4Ÿ6 ʙʘʡʣʘʥʳʩʪʘʨʳ  

 

 שʙʘʡʣʘʥʳʩʪʳ ץʬʣʘʚʘʥʘʨʘʣʳ שʳʪ ʙʦʡʳ ʉ8 ʥʝʤʝʩʝ ʉ6 ʢᴇʤʽʨʪʝʢʪʽ ʘʪʦʤʜʘʨʜʳץʫʘ ץʟʘױ

ʧʘʡʜʘ ʙʦʣʫʳʥʘ ץʘʪʳʩʫʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ʰʝʰʽʣʛʝʥ ʞʦץ. ɺ1-ɺ2 ʜʠʘʩʪʝʨʝʦʤʝʨʣʝʨʽʥʜʝ 

ʘʚʪʦʨʣʘʨ, ᴅʜʝʪʪʝ, ʉ8 ʥʝʤʝʩʝ ʉ6 ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʙʘʣʘʤʘʣʳ ʞʘסʜʘʡʳʥ ʢᴇʨʩʝʪʪʽ. 

ɺʝʡʛʝʥʩ ʧʝʥ ʇʝʨʥʝʨ ɺ1-ɺ2 ʜʠʤʝʨʣʝʨʽʥʜʝʛʽ ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʉ8 ʞʘסʜʘʡʳ 

ʙʦʡʳʥʰʘ ᴇʪʝʜʽ ʜʝʧ ʦʡʣʘʜʳ, ʩʝʙʝʙʽ ʩʠʥʪʝʪʠʢʘʣʳץ ʜʠʤʝʨʣʝʨʜʝ ʜᴅʣ ʦʩʳ ʢᴇʤʽʨʪʝʛʽ ʘʪʦʤʳ 

ʙʘʡʣʘʥʳʩ ײץʨʫסʘ ץʘʪʳʩʘʜʳ.  ʉ6 ʥʝʤʝʩʝ ʉ8 ʞʘסʜʘʡʣʘʨʳ ʙʦʡʳʥʰʘ ᴅʨʝʢʝʪ ʝʪʝʪʽʥ 

ʢʘʪʝʭʠʥʜʝʨʜʽש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽʥʽש ʗʄʈ-ʩʧʝʢʪʨʣʝʨʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʦʣʘʨ ʅ-6 ʞᴅʥʝ ʅ-8 

ʧʨʦʪʦʥ ʩʠʛʥʘʣʜʘʨʳʥ ʜʠʬʬʝʨʝʥʮʠʷʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨ ʙʨʦʤʜʳ ʳʜʳʨʘʪʫ ᴅʜʽʩʽʥ ײʩʳʥʜʳ.  ʆʩʳ ᴅʜʽʩʪʽש ʢᴇʤʝʛʽʤʝʥ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʙʨʦʤ ʪʫʳʥʜʳʣʘʨʳʥʳץ שʘʪʳʥʘʩʳ ʙʦʡʳʥʰʘ ʉ6 ʥʝʤʝʩʝ ʉ8 ʢᴇʤʽʨʪʝʢʪʽ ʘʪʦʤʜʘʨʜʳש 

ʙʘʡʣʘʥʳʩʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ ʙʦʣʘʜʳ. ʉ4-ʉ8 ʙʘʡʣʘʥʳʩ ʞʘסʜʘʡʳʥʜʘ 50% -ʙʨʦʤ 

ʪʫʳʥʜʳʩʳ, ʘʣ ʉ4-ʉ6 ʙʘʡʣʘʥʳʩ ʬʦʨʤʘʩʳʥʜʘסʳ ʞʘסʜʘʡʜʘ 20% ï ʙʨʦʤ ʪʫʳʥʜʳʩʳ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. ɹʽʨʘץ ʙײʣ ᴅʜʽʩ ï ᴇʪʝ ʢװʨʜʝʣʽ. 

ɼʨʝʚʝʩ ʞᴅʥʝ ʈʫ ʧʨʦʬʠʟʝʪʠʥʠʜʠʥʜʝʨʜʽש ʤʝʪʠʣ ʵʬʠʨʣʝʨʽ ʘʮʝʪʘʪʪʘʨʳʥʳש ʇʄʈ-

ʩʧʝʢʪʨʣʝʨʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʦʣʘʨʜʘ ʉ4-ʉ6 ʙʘʡʣʘʥʳʩʳ ʙʘʨ ʝʢʝʥʜʽʛʽ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʜʳ, ᴇʡʪʢʝʥʽ ʉ5 ʞᴅʥʝ ʉ8 "ʪᴇʤʝʥʛʽ" ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʥʳש ʧʨʦʪʦʥʜʘʨʳ ᴇʪʢʽʨ ʩʠʥʛʣʝʪʪʝʨ 
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(4,58 ʞᴅʥʝ 4,39 ʤ.ʙ.) ʪװʨʽʥʜʝ ʨʝʟʦʥʘʮʠʷʣʘʥʘʜʳ. ɸʣʘʡʜʘ, ʙײʣ ʨʝʟʝשʢʝ ʩʘץʠʥʘʩʳ ʙʘʨ 

ʬʣʘʚʘʥʜʘʨ װʰʽʥ ᴅʜʽʣ. ʉ5 ʞʘסʜʘʡʳʥʜʘ ʦʢʩʠʪʦʧʪʘʨסʘ ʩʫʪʝʛʽ ʦʨʥʳʥ ʘʫʳʩʪʳʨʫ ʅ-8 ʞᴅʥʝ ʅ-6 

ʧʨʦʪʦʥʜʘʨʳʥ ʪʝש ʝʪʝʜʽ. 

ʂʝʡʽʥ ʍʫʥʜʪ ʞᴅʥʝ ʈʫ ʤʦʜʝʣʴʜʽʢ 6-ʞᴅʥʝ 8 ï ʘʣʤʘʩʪʳʨʳʣסʘʥ ʢʘʪʝʭʠʥʜʝʨ ʞᴅʥʝ 4,6-

ʙʘʡʣʘʥʳʩץʘʥ ʙʠʬʣʘʚʘʥʦʣʜʘʨ װʰʽʥ ʘʣʳʥסʘʥ ʇʄʈ-ʩʧʝʢʪʨʣʝʨʜʽש ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, 

ʉ4-ʉ6 ʞᴅʥʝ ʉ4-ʉ8 ʙʘʡʣʘʥʳʩ ʬʦʨʤʘʣʘʨʳ ʘʨʘʩʳʥʜʘ ʪʘשʜʘʫ ʤװʤʢʽʥʜʽʛʽ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳסʘ 

ʢʝʣʜʽ.  ʆʣʘʨ ʅ-6 ʞᴅʥʝ ʅ-8 ʬʣʦʨʦʛʣʶʮʠʥʜʽ ʩʘץʠʥʘʩʳʥʳש ʩʠʛʥʘʣʜʘʨʳ ᴇʟʘʨʘ ʞʘʙʫʜʘʥ ʪʳʩ 

ʪʘʨ ʠʥʪʝʨʚʘʣסʘ ʪװʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ: ŭ (ʉɼʉ13) 3,76-3,93 ʤ.ʜ. (ʅ-6), 3,51-3,70 ʤ. ʜ. (ʅ-8). 

ɸʣʘʡʜʘ, ʭʠʤʠʷʣʳץ ʘʫʳʩʫʣʘʨʜʳש ʤײʥʜʘʡ ʞʘץʳʥ ʤᴅʥʜʝʨʽ ʙʽʨʞʘץʪʳ ʰʝʰʽʤ ʙʝʨʤʝʡʜʽ. 

ᴆʩʽʤʜʽʢʪʝʨʜʝ ɺ5-ɺ8 ʜʠʤʝʨʣʽʢ ʧʨʦʮʠʘʥʠʜʠʥʜʝʨʽʥʽש ʙʦʣʫʳ, ʦʣʘʨ ʬʣʘʚʘʥʜʳץ ʙʽʨʣʽʢʪʝʨʜʽש 

ʩʪʝʨʠʣʴʜʽ ʬʦʨʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ʙײʨʳʥ ʘʥʳץʪʘʣסʘʥ ɺ1-ɺ4 ʜʠʤʝʨʣʝʨʽʥʽש ʘʥʘʣʦʛʪʘʨʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʙײʣ ʦʩʳ ץʦʩʳʣʳʩʪʘʨʜʳש ʠʟʦʤʝʨʠʷʩʳʥ ʥʝײסʨʣʳʤ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʟʝʨʪʪʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʍʘʩʣʵʤ ץʳʟʤʝʪʢʝʨʣʝʨʽʤʝʥ ʙʠʦʩʠʥʪʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʝ ʙʘʡʣʘʥʳʩʪʳש ʩʦʣ ʞᴅʥʝ ʙʘʩץʘ ʪװʨʽʤʝʥ ʜʠʤʝʨʣʝʨ ʩʠʥʪʝʟʜʝʣʝʜʽ ʜʝʧ 

ʙʦʣʞʘʜʳ. ᴆʩʽʤʜʽʢʪʝʨʜʝ ɺ5-ɺ8 ʜʠʤʝʨʣʽʢ ʧʨʦʮʠʘʥʠʜʠʥʜʝʨ ʪʘʙrʣסʘʥʥʘʥ ʢʝʡʽʥ, ʦʣʘʨ ʬʣʘʚʘʥ 

ʙʽʨʣʽʢʪʝʨʽʥʽש ʩʪʝʨʠʢʘʣʳץ ʬʦʨʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ʙײʨʳʥ ʪʘʙʳʣסʘʥ ɺ1-ɺ4 ʜʠʤʝʨʣʝʨʽʥʽש 

ʘʥʘʣʦʛʪʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʦʩʳ ץʦʩʳʣʳʩʪʘʨʜʳש ʠʟʦʤʝʨʠʷʩʳʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ 

ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʆʩʳ ʠʟʦʤʝʨʣʝʨʜʽש ʩʧʝʢʪʨʣʽʢ ʟʝʨʪʪʝʫʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʍʘʩʣʵʤ ʤʳʥʘʥʜʘʡ ץʦʨʳʪʳʥʜʳסʘ 

ʢʝʣʜʽ: ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ɺ1-ɺ4 ʧʨʦʮʠʘʥʠʜʠʥʜʝʨʽʥʽש ʉ4-ʉ8 ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʳ ʙʘʨ, ʘʣ 

ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ɺ5-ɺ8 ʜʠʤʝʨʣʝʨʽʥʽײץ שʨʳʣʳʤʜʳץ ʠʟʦʤʝʨʣʝʨʽ ʉ4-ʉ6 ʙʘʡʣʘʥʳʩ ʬʦʨʤʘʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʉ4-ʉ6 ʞᴅʥʝ ʉ4-ʉ8 ץʘʪʳʩʪʳ ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʙײʨʳʣʫʳ 

ʢʝʟʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ʢʦʥʬʦʨʤʘʮʠʷʣʳץ ʠʟʦʤʝʨʣʝʨʜʽש ᴅʨʪװʨʣʽ ʪײʨʘץʪʳʣʳסʳʥʘʥ ʰʳץʪʳ. 

ʍʘʩʣʵʤ ץʳʟʤʝʪʢʝʨʣʝʨʽʤʝʥ ʙʽʨʛʝ, ʜʠʤʝʨ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ4 שŸ6 ʞᴅʥʝ 4Ÿ8 

ʙʘʡʣʘʥʳʩʪʘʨʳʤʝʥ ʘʨʘץʘʪʳʥʘʩʳ 1:3 ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɸʣʘʡʜʘ, ʞײʤʳʩ ʘʚʪʦʨʣʘʨʳ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʜʠʤʝʨʣʝʨʜʽש  cistus incanus-ʪʘʥ ʙᴇʣʽʥʛʝʥ (4ŬŸ6)- ʞᴅʥʝ (4ŬŸ8)-

ʙʘʡʣʘʥʳʩʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ץʘʪʳʥʘʩʳ 1:10 ʙʦʣʜʳ. ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʘʥʳץʪʘʤʘʣʳץ 

ʜʝʨʝʢʪʝʨ ʙʽʨ-ʙʽʨʽʤʝʥ ʘʡʪʘʨʣʳץʪʘʡ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʙʽʨʘץ ʦʣʘʨ (4ŬŸ8) ï ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ 

ʤʦʥʦʤʝʨʣʽʢ ʙʽʨʣʽʢʪʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʳ ʘʨץʳʣʳ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʜʠʤʝʨʣʝʨʜʽש ʙʘʩʳʤ 

ʙʦʣʫʳʥ ʘʡסʘץʪʘʡʜʳ.   

ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ5 ש ʭʠʨʘʣʜʽ ʦʨʪʘʣʳץʪʘʨʳ ʙʘʨ ʞᴅʥʝ 32 

ʜʠʘʩʪʝʨʝʦʤʜʽ ʪװʨʽʥʜʝ ᴇʤʽʨ ʩװʨʝ ʘʣʘʜʳ. ᴄʜʝʪʪʝ, ʪʘʙʠסʘʪʪʘ (+)-ʢʘʪʝʭʠʥ ʞᴅʥʝ (-)-ʵʧʠʢʘʪʝʭʠʥ 

ʢʝʟʜʝʩʝʪʽʥʜʽʢʪʝʥ, ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʠʟʦʤʝʨʣʝʨ ʩʘʥʳ 8-ʛʝ ʜʝʡʽʥ ץʳʩץʘʨʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʙʘʨʣʳסʳʥ ɺ ʪʦʧץʘ ʞʘʪץʳʟʘʜʳ. ɹײʣ ץʦʩʳʣʳʩʪʘʨ ʤʦʣʝʢʫʣʘʥʳש çʞʦסʘʨסʳè ʞᴅʥʝ çʪᴇʤʝʥʛʽè 

ʞʘʨʪʳʩʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʪʨʠʚʠʘʣʜʳץ ʘʪʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ɺ1-ɺ8-ʜʽ ʙʽʣʜʽʨʝʜʽ. ʆʣʘʨ 

ʜʠʘʩʪʝʨʝʦʤʝʨʣʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ . ɺ ʪʠʧʪʽ ʜʠʤʝʨʣʝʨ ʝʢʽ ʙʽʨʜʝʡ ʥʝʤʝʩʝ ᴅʨʪװʨʣʽ ʬʣʘʚʘʥʜʳ 

ʙʽʨʣʽʢʪʝʨʤʝʥ ײץʨʳʣʫʳ ʤװʤʢʽʥ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ ʰʘʨʪʪʳ ʪװʨʜʝ ʛʦʤʦʛʝʥʜʽ ʞᴅʥʝ ʘʨʘʣʘʩ 

ʜʠʤʝʨʣʝʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ.  ɻʦʤʦʛʝʥʜʽ ʜʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽש ʘʨʘʩʳʥʜʘ ɺ1-ɺ4 

ʧʨʦʮʠʘʥʠʜʠʥʜʝʨʽ (ʉ4-ʉ8 ʙʘʡʣʘʥʳʩ ʪװʨʽ ʙʘʨ ʬʣʘʚʘʥ-3-ʦʣ ʝʢʽ ʤʦʣʝʢʫʣʘʩʳʥʳש ʢʦʥʜʝʥʩʘʮʠʷ 

ᴇʥʽʤʜʝʨʽ) ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ ʞᴅʥʝ ʟʝʨʪʪʝʣʛʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  ɺ5-ɺ8 ʜʠʤʝʨʣʝʨʽ ʤʝʥ ʉ4-ʉ8 

ʙʘʡʣʘʥʳʩ ʪװʨʽ ʪʘʙʠסʘʪʪʘ ʘʟ ʪʘʨʘʣסʘʥ. 
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IUPAC ʞװʡʝʩʽʥʝ ʩᴅʡʢʝʩ ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳש ʘʙʩʦʣʶʪʪʽʢ 

ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ R ʞᴅʥʝ S ʩʠʤʚʦʣʜʘʨʳʤʝʥ ʙʝʣʛʽʣʝʥʝʜʽ. ɹײʣ ʨʝʪʪʝ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʝʛʽ ʉ-4 ʢᴇʤʽʨʪʝʛʽ ʘʪʦʤʳ Ŭ ʞᴅʥʝ ɓ ʦʣʠʛʦʩʘʭʘʨʠʜʪʝʨʜʝʛʽ ץʘʥʪ 

ʙʽʨʣʽʛʽʥʽש ʘʥʦʤʝʨʣʽ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʘ ץײʩʘʩ, ʷסʥʠ R, S ʩʠʤʚʦʣʜʘʨʳ ʪʠʽʩʽʥʰʝ ʉ4-ʪʝ Ŭ ʞᴅʥʝ 

ɓ-סʘ ʘʫʳʩʪʳʨʳʣʘʜʳ. 

ʆʩʳ ʥʦʤʝʥʢʣʘʪʫʨʘסʘ ʩᴅʡʢʝʩ ʜʠʤʝʨʣʽʢ ʧʨʦʮʠʘʥʠʜʠʥʜʝʨʜʽײץ שʨʳʣʳʩʳ ʢʝʣʝʩʽʜʝʡ: 

ɺ1- (-) - ʵʧʠʢʘʪʝʭʠʥ - (4ɓŸ8)-(+) - ʢʘʪʝʭʠʥ 

ɺ2-(-)-ʵʧʠʢʘʪʝʭʠʥ-(4ɓŸ8) - ( - ) - ʵʧʠʢʘʪʝʭʠʥ 

ɺ3- (+) - ʢʘʪʝʭʠʥ-(4ŬŸ8)- (+) - ʢʘʪʝʭʠʥ 

ɺ4- (+)-ʢʘʪʝʭʠʥ - (4ŬŸ8)- (- ) - ʵʧʠʢʘʪʝʭʠʥ 

ɺ5-(-)-ʵʧʠʢʘʪʝʭʠʥ-(4ɓŸ6) - ( - ) - ʵʧʠʢʘʪʝʭʠʥ 

ɺ6- (+)- ʢʘʪʝʭʠʥ-(4ŬŸ6)- (+) - ʢʘʪʝʭʠʥ 

ɺ7-( - ) - ʵʧʠʢʘʪʝʭʠʥ - (4ɓŸ6)-(+) - ʢʘʪʝʭʠʥ 

ɺ8- (+)-ʢʘʪʝʭʠʥ - (4ŬŸ6)- (- ) - ʵʧʠʢʘʪʝʭʠʥ. 

ʇʨʦʮʠʘʥʠʜʠʥʜʝʨʛʝ ץʘʨʘסʘʥʜʘ, ᴇʩʽʤʜʽʢʪʝʨʜʝ ʧʨʦʜʝʣʴʬʠʥʠʜʠʥʜʝʨ ʤʝʥ 

ʧʨʦʧʝʣʘʨʛʦʥʠʜʠʥʜʝʨ ʞʠʽ ʢʝʟʜʝʩʝʜʽ.  (-)-ʵʧʠʘʬʮʝʣʝʭʠʥ ʤʝʥ ʦʫʨʝʪʝʘ-ʢʘʪʝʭʠʥ (-)-4-ʆ-

ʤʝʪʠʣʵʧʠʢʘʪʝʭʥʠʥ ʢʦʥʜʝʥʩʘʮʠʷʣʘʥʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʟʽʣʛʝʥ ʧʨʦʧʝʣʘʨʛʦʥʠʜʠʥʜʝʨ 

ʤʝʪʠʣʜʝʥʛʝʥ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽש ʞʘʣסʳʟ ᴇʢʽʣʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʇʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʪʝʢ ʝʨʢʽʥ ʪװʨʜʝ סʘʥʘ ʝʤʝʩ, ʛʘʣʣʦʠʣʜʝʥʛʝʥ ʞᴅʥʝ 

ʛʣʠʢʦʟʠʜʠʨʣʝʥʛʝʥ ʪװʨʣʝʨʜʝ ʜʝ, ʩʦʥʜʘʡ-ʘץ ʤʝʪʠʣ ʵʬʠʨʣʝʨʽ ʪװʨʽʥʜʝ ʜʝ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʨʝʪʪʝ 

ʘʨʦʤʘʪʪʳ ʩʘץʠʥʘʣʘʨʜʳש ʛʠʜʨʦʢʩʠʣʜʝʥʫ ʜᴅʨʝʞʝʩʽʥʝ ʞᴅʥʝ ʦʨʳʥʙʘʩʘʨʣʘʨʳʥʳש ʙʦʣʫʳʥʘ 

 ʪʘʣʘʜʳ. ɼʠʤʝʨʣʽʢץʢʦʥʬʠʛʫʨʘʮʠʷʩʳ ʩʘ שʪʘʨʜʳץʦʨʪʘʣʳ ץʘʨʘʤʘʩʪʘʥ ʘʩʠʤʤʝʪʨʠʷʣʳץ

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽײץ שʨʳʣʳʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʩʽʣʪʽʣʽʢ ʜʝʩʪʨʫʢʮʠʷ, ץʳʰץʳʣʜʳץ 

ʳʜʳʨʘʪʫ ʞᴅʥʝ ʩʧʝʢʪʨʘʣʴʜʳ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘʜʳ. 

ɼʠʤʝʨʣʝʨʜʽש ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʽ ʪʘʙʠסʘʪʳ ʦʣʘʨʜʳש ʤʠʥʝʨʘʣʜʳ ץʳʰץʳʣʜʘʨ (2-5 ʥ. 

HCl) ᴅʩʝʨʽʥʝʥ ʘʥʪʦʮʠʘʥʠʜʪʽ ʙʦʷסʳʰʪʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʙʽʣʝʪʽʥ ʘʥʳץʪʘʡʜʳ. 

ʉײʡʳʣʪʳʣסʘʥ ʤʠʥʝʨʘʣʜʳ ץʳʰץʳʣʜʘʨ (0,05-0,1ʥ HCl) ʣʘʙʠʣʴʜʽ ʉ-ʉ ʬʣʘʚʘʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʳ װʟʝ ʦʪʳʨʳʧ, ʧʨʦʪʝʦʮʠʦʮʠʘʥʠʜʪʝʨʜʽש ʜʠʤʝʨʠʷʩʳʥ ʨʘʩʪʘʡʜʳ. ɹײʣ ʨʝʪʪʝ 

ʤʦʣʝʢʫʣʘʥʳש "ʪᴇʤʝʥʛʽ" ʞʘʨʪʳʩʳʥʜʘ ʩᴅʡʢʝʩʽʥʰʝ ʬʣʘʚʘʥ-3-ʦʣ, ʘʣ "ʞʦסʘʨסʳ" ʞʘʨʪʳʩʳʥʘʥ 

ʢʘʨʙʢʘʪʠʦʥ ʪװʟʽʣʝʜʽ.  ײפʨʘʤʳʥʜʘ ʪʠʦ ʙʘʨ ץʦʩʳʥʜʳʣʘʨʤʝʥ (ʪʦʣʫʦʣ-Ŭ-ʪʠʦʣ ʥʝʤʝʩʝ 

ʪʠʦʛʣʠʢʦʣʴ ץʳʰץʳʣʳ) ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʳʜʳʨʘסʘʥ ʢʝʟʜʝ "ʪᴇʤʝʥʛʽ" ʞʘʨʪʳʩʳʥʘʥ 

ʬʣʘʚʘʥ ʤʦʥʦʤʝʨʽ, ʘʣ "ʞʦסʘʨסʳ" ʞʘʨʪʳʩʳʥʘʥ ʬʣʘʚʘʥʠʣ ʢʘʨʙʢʘʪʠʦʥʳ ʘʨץʳʣʳ-4-ʪʠʦʵʬʠʨ 

ʪװʟʽʣʝʜʽ, ʦʣ ʈʝʥʝʡ ʥʠʢʝʣʽʥʜʝ ʪʠʽʩʪʽ ʬʣʘʚʘʥסʘ ʜʝʡʽʥ ʪʦʪʳץʩʳʟʜʘʥʘʜʳ.  

ʆʩʳʣʘʡʰʘ, ץʳʰץʳʣʜʳץ ʳʜʳʨʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʝʢʽ ײץʨʘʫʰʳ ʬʣʘʚʘʥʜʳ ʙʽʨʣʽʢʪʝʨʜʽ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʷסʥʠ, ʙʝʣʛʽʣʽ ʤʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʛʠʜʨʦʢʩʠʣʜʝʫ ʜᴅʨʝʞʝʩʽʥ ʞᴅʥʝ ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳש ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ 

ʘʥʳץʪʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ʣʘʙʠʣʴʜʽ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ (26-ʩʫʨʝʪ). 

ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ϸʜʽʩʪʝʨʽ ʜʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽײץ שʨʳʣʳʩʳʥ 

ʦʨʥʘʪʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ: 

ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ, ʘʨʦʤʘʪʪʳ 

ʩʘץʠʥʘʣʘʨʜʳש ʛʠʜʨʦʢʩʠʣʜʝʥʫ ʜᴅʨʝʞʝʩʽʥ, ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳ ʤʝʥ 
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ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʝ, 

ʤʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣ ʩʠʷץʪʳ, ʭʠʨʘʣʜʽ ʦʨʪʘʣʳץʪʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ ʂʉʉɺ ʧʨʦʪʦʥʜʘʨʜʳש ʛʝʪʝʨʦʩʘץʠʥʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʡʜʳ.  

ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. ʄʦʥʦʤʝʨʣʽ ʬʣʘʚʘʥ-3-ʦʣʜʘʨ ʞʘסʜʘʡʳʥʜʘסʳ ʩʠʷץʪʳ, ʜʠʤʝʨʣʽʢ 

ʧʨʘʥʪʝʨʦʮʠʘʥʠʥʜʝʨʜʽש ʬʨʘʛʤʝʥʪʪʝʣʫʽ ʨʝʪʨʦ-ʜʠʝʥʜʽ ʤʝʭʘʥʠʟʤ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ 

ʞᴅʥʝ ʜʠʘʮʝʪʠʣʧʦʣʠʤʝʪʦʢʩʠʬʣʘʚʘʥʥʘʥ ʘʣʳʥסʘʥ ʩʽʨʢʝ ץʳʰץʳʣʳʥʳש ʝʢʽ ʤʦʣʝʢʫʣʘʩʳʥʳש 

ʞװʡʝʣʽ ʪװʨʜʝ ʙᴇʣʽʥʫʽʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ. 
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26-ʩʫʨʝʪ. ɼʠʤʝʨʣʽʢ ʧʨʦʜʝʣʴʬʠʥʠʜʠʥʜʝʨʜʽ2.74 ש ʞᴅʥʝ 2.75 ʭʠʤʠʷʣʳץ ʪװʨʣʝʥʫ
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ʉʽʨʢʝ ץʳʰץʳʣʳʥ ʝʢʽ ʨʝʪ ʵʣʠʤʠʥʘʮʠʷʣʘʫ ʪײʨʘץʪʳ ʙʠʬʣʘʚʘʥ (m/z 654) ʙʝʨʝʜʽ ʩʽʨʢʝ 

 "ʳ" ʞʘʨʪʳʩʳʥʘʥ ʳʜʳʨʘʪʫ ʢʝʟʽʥʜʝ ʞᴅʥʝ "ʪᴇʤʝʥʛʽסʘʨסʞʦ" שʳʣʳʥ ʤʦʣʝʢʫʣʘʥʳץʳʰץ

ʞʘʨʪʳʩʳʥʜʘסʳ ʛʝʪʝʨʦʩʘץʠʥʘʜʘʥ ʙʽʨ ʤʝʟʛʽʣʜʝ ʨʝʪʨʦ-ʜʠʝʥʜʽʢ ʳʜʳʨʘʪʫ ʢʝʟʽʥʜʝ ʩʠʧʘʪʪʘʣסʘʥ 

4-ʦʨʥʳʥ ʙʘʩץʘʥ ʧʦʣʠʤʝʪʦʢʩʠʬʣʘʚʝʥ (m/z 492) ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ɺʝʡʥʛʝʩ, ʤʦʜʝʣʴʜʽ 4-ʘʫʳʩʪʳʨʳʣסʘʥ ʬʣʘʚʝʥʘʣʘʨʜʘ ʥʝʛʽʟʛʽ ʠʦʥʥʳש ʬʨʘʛʤʝʥʪʪʝʫ 

ʧʨʦʮʝʩʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ʨʝʪʨʦ-ʜʠʝʥʜʽʢ ʳʜʳʨʘʫסʘ ײʰʳʨʘʤʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ.  

ʊʝʢ ʉ-ʙʘʡʣʘʥʳʩʪʳ װʟʫ ʞᴅʥʝ ʙװʡʽʨʣʽʢ ʬʝʥʠʣ ʩʘץʠʥʘʩʳʥ ʳʜʳʨʘʪʫ ʤװʤʢʽʥ.  

ʆʩʳʣʘʡʰʘ, ʤʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳ ʬʨʘʛʤʝʥʪʘʮʠʷʣʘʫ ʤʝʭʘʥʠʟʤʽ ʪʫʨʘʣʳ 

ʙʽʣʽʤʜʽ ʞʠʥʘץʪʘʧ ʞᴅʥʝ ʘʣʳʥסʘʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʝʨʝʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ɺʝʡʥʛʝʩ ʜʠʤʝʨʣʽʢ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ ʬʨʘʛʤʝʥʪʘʮʠʷʣʘʫ ʤʝʭʘʥʠʟʤʽʥ ײʩʳʥʜʳ (27-ʩʫʨʝʪ). 
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27-ʩʫʨʝʪ. ɼʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽ ʬʨʘʛʤʝʥʪʪʝʫ ʤʝʭʘʥʠʟʤʽ 

ɹײʣ ʩʭʝʤʘסʘ ʩᴅʡʢʝʩ m/z 492 ʬʨʘʛʤʝʥʪʽ m/z 328 ʞᴅʥʝ 166 ʬʨʘʛʤʝʥʪʪʝʨʛʝ ʜʝʡʽʥ 

ʳʜʳʨʘʡʜʳ, ʙײʣ ʉ4-ʉ8 ʙʘʡʣʘʥʳʩʪʳװ שʟʽʣʫʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʣʠʛʦʤʝʨʣʽ ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ. ʆʣʠʛʦʤʝʨʣʽ 

ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ʤʦʥʦʤʝʨʜʝʥ ʧʦʣʠʤʝʨ ʪװʨʽʥʝ ᴇʪʧʝʣʽ ץʦʩʳʣʳʩʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂᴇʧ ʞʘסʜʘʡʜʘ ʦʣʠʛʦʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ʉ4-ʉ8 (ʥʝʤʝʩʝ ʉ6) ʬʣʘʚʘʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩ ʪװʨʽʤʝʥ 5,7,3',4'- ʪʝʪʨʘʛʠʜʨʦʢʩʠ - ʞᴅʥʝ 5,7,3', 4', 5'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ-3-ʦʣ 

ʢʦʥʜʝʥʩʘʮʠʷ ᴇʥʽʤʜʝʨʽʥ ʙʽʣʜʽʨʝʜʽ.  

ʆʣʠʛʦ- ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ʧʨʦʧʝʣʘʨʛʦʥʠʜʠʥʜʝʨ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ. ʄʳʩʘʣʳ, Cassia 

fistula ᴇʩʽʤʜʽʛʽʥʝʥ ʝʢʽ (-)-ʵʧʠʘʬʮʝʣʝʭʠʥʽש ʪʨʠʤʝʨ ̔ʙᴇʣʽʥʛʝʥ.  

ɸ ʪʦʙʳʥʳש ʦʣʠʛʦʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʽ ʢʝשʽʥʝʥ ʩʠʧʘʪʪʘʣסʘʥ, ʦʣʘʨ 5,7,4'-

ʪʨʠʛʠʜʨʦʢʩʠ-, 5,7,3',4'-ʪʝʪʨʘʛʠʜʨʦʢʩʠ - ʞᴅʥʝ 5,7,3',4',5'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ-3-ʦʣʜʘʨʜʳש 

ʢʦʥʜʝʥʩʘʮʠʷ ᴇʥʽʤʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʣʠʛʦʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʪʝʢ ʝʨʢʽʥ ʬʝʥʦʣ ʪװʨʽʥʜʝ סʘʥʘ ʝʤʝʩ, 

ʛʣʠʢʦʟʠʜʪʝʨ ʤʝʥ ʛʘʣʣʦʠʣʜʽ ʪʫʳʥʜʳʣʘʨ ʪװʨʽʥʜʝ ʜʝ ʢʝʟʜʝʩʝʜʽ. 
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ʆʣʠʛʦʤʝʨʣʽ ʞϸʥʝ ʧʦʣʠʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽϬ Ϩϰʨʳʣʳʩʳʥ ʘʥʳϨʪʘʫ ϸʜʽʩʪʝʨʽ.  

ʆʣʠʛʦʤʝʨʣʽ ʞᴅʥʝ ʧʦʣʠʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷʣʘʨ ʤʝʥ 

ʭʠʤʠʷʣʳץ ʪװʨʣʝʥʫʣʝʨ ʜʠʤʝʨʣʽʢ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʛʝ ץײʩʘʩ ʙʦʣʘʜʳ. 
1
ʅ ʗʄʈ-ʩʧʝʢʪʨʣʝʨʽʥʜʝ ʦʣʠʛʦʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ʤʝʥ 2,3-ʮʠʩ-

ʢʦʥʬʠʛʫʨʘʮʠʷʣʳ ʘʩʠʤʤʝʪʨʠʷʣʳץ ʦʨʪʘʣʳץʪʘʨ ʛʝʪʝʨʦʩʘץʠʥʘʜʘסʳ ʩʫʪʝʛʽ ʘʪʦʤʜʘʨʳʥʳש 

ʩʠʛʥʘʣʜʘʨʳʥ,ᴅʜʝʪʪʝ, ʩʠʥʛʣʝʪʪʝʨ ʪװʨʽʥʜʝ ʨʝʟʦʥʘʮʠʷʣʘʡʜʳ. 2,3-ʪʨʘʥʩ-ʢʦʥʬʠʛʫʨʘʮʠʷʣʳ 

ʬʣʘʚʘʥʜʳ ʙʽʨʣʽʢʪʝʨʽ ʙʘʨ ʦʣʠʛʦʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ ʩʧʝʢʪʨʽ ʦʣʘʨʜʳש 

ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʣʝʨʽʥʽש ʩʧʝʢʪʨʣʝʨʽʥʝʥ ʢװʨʜʝʣʽ, ʙײʣ ʉ-ʉ ʘʡʥʘʣʘʩʳʥʜʘ ʪʝʞʝʣʛʝʥ ʘʡʥʘʣʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɼʝʛʝʥʤʝʥ, ʅ-2, ʅ-3 ʞᴅʥʝ ʅ-4 ʧʨʦʪʦʥʜʘʨʳʥʳש ʩʠʧʘʪʪʘʤʘʣʳץ ʩʠʛʥʘʣʜʘʨʳ 

ʜʫʙʣʝʪ ʪװʨʽʥʜʝ ʂʉʉɺ-ʜʘ 8,5-ʪʝʥ 1,2 ɻʮ-סʘ ʜʝʡʽʥ ʥʝʤʝʩʝ ʞʠʳʥʪʳץʪʳ ʂʉʉɺ-ʜʘ 18,9-ʜʘʥ 

19,2 ɻʮ-סʘ ʜʝʡʽʥ ץʦʩ ʜʫʙʣʝʪ (ʅ-3) ʪװʨʽʥʜʝ ʨʝʟʦʥʘʮʠʷʣʘʥʘʜʳ.  

ʆʣʠʛʦʤʝʨʣʽ ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨ
 13

ʉ ʗʄʈ ʩʧʝʢʪʨʣʝʨʽʥʜʝ ʬʣʘʚʘʥʜʳ 

 ʩʠʛʥʘʣʜʘʨʳʤʝʥ שʪʘʡʪʳʥ ʉ-2 ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʳץʩʪʝʨʝʦʭʠʤʠʷʩʳʥ ʘʥʳ שʨʘʫʳʰʪʘʨʜʳײץ

ʩʠʧʘʪʪʘʣʘʜʳ, 2,3-ʪʨʘʥʩ-ʢʦʥʬʠʛʫʨʘʮʠʷʣʳ ʬʣʘʚʘʥʜʳ ʙʽʨʣʽʢʪʝʨʜʝ 82-83 ʤ. ʜ., ʘʣ 2,3-ʮʠʩ-

ʢʦʥʬʠʛʫʨʘʮʠʷʣʳ ʬʣʘʚʘʥʜʳ ʙʽʨʣʽʢʪʝʨʜʝ ï 75-77,9 ʤ. ʜ. ʘʡʤʘסʳʥʜʘ ʞʘʟʳʣʘʜʳ; ʉ-3 ʢᴇʤʽʨʪʝʢ 

ʘʪʦʤʳʥʳש ʩʠʛʥʘʣʳ ʝʢʽ ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʣʝʨʜʝ 1-2 ʤ. ʜ. ʜʠʘʤʘʛʥʠʪʪʽʢ ʳסʳʩʫʳʥ ʩʳʥʘʡʜʳ; 

ʉ-4 ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʳש ʩʠʛʥʘʣʳ 2,3- ʮʠʩ- ʠʟʦʤʝʨʣʝʨʜʝ  36-37 ʤ. ʜ. ʘʡʤʘסʳʥ, ʘʣ 2,3-ʪʨʘʥʩ-

ʠʟʦʤʝʨʣʝʨʜʝ ï 38-38, 8 ʤ.ʜ. ʘʡʤʘסʳʥ ʨʝʟʦʥʘʮʠʷʣʘʡʜʳ. ʉr ʡʤʘסʘʥ ʢᴇʤʽʨʪʝʛʽ ʘʪʦʤʜʘʨʳʥʳש 

ʩʠʛʥʘʣʜʘʨʳ ʬʣʦʨʦʛʣʶʮʠʥʜʽ ʩʘץʠʥʘʣʘʨʜʳ95-98 ש ʤ. ʜ. ʘʡʤʘסʳʥʜʘ, ʘʣ ʬʣʘʚʘʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ץʘʪʳʩʘʪʳʥ ʢᴇʤʽʨʪʝʛʽ ʩʠʛʥʘʣʜʘʨʳ 106-107,5 ʤ.ʜ. ʢʝʟʽʥʜʝ ᴅʣʩʽʟ 

ᴇʨʽʩʪʝ ʨʝʟʦʥʘʮʠʷʣʘʥʘʜʳ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘʨʣʳץ ʩʠʛʥʘʣʜʘʨʜʳש ʢʝשʝʶʽ ʙʘʡץʘʣʘʜʳ, ʙײʣ 

ʙʽʨ ʞʘסʳʥʘʥ ʧʦʣʠʤʝʨ ʝʨʽʪʽʥʜʽʣʝʨʽʥʽש ʪײʪץʳʨʣʳסʳʥʳש ʞʦסʘʨʳʣʘʫʳʤʝʥ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ï     ʉ-ʉ ʘʡʥʘʣʘʩʳʥʜʘ ʤʦʣʝʢʫʣʘʣʘʨʜʳש ʬʣʘʚʘʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥrש ʪʝʞʝʣʛʝʥ 

ʘʡʥʘʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʂᴇʧ ʞʘסʜʘʡʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʝ ʦʣʠʛʦ-ʞᴅʥʝ ʧʦʣʠʤʝʨʣʝʨ ʬʣʘʚʘʥ 

ʙʽʨʣʽʢʪʝʨʽʥʽש ʘʨʘʣʘʩ ʩʪʝʨʝʦʭʠʤʠʷʩʳʤʝʥ ʙʦʣʘʜʳ, ʦʥʜʘ ʉ-2 ʢᴇʤʽʨʪʝʢ ʘʪʦʤʳʥʳש ʩʠʛʥʘʣʳʥ 

ʘʫʳʩʪʳʨʫʳ ʩʪʝʨʦʩʧʝʮʠʬʠʢʘʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʌʣʘʚʦʥ-3-ʦʣʜʘʨ ʥʝʤʝʩʝ ʬʣʘʚʦʥʦʣʜʘʨ. ᴆʩʽʤʜʽʢʪʝʨʜʝʛʽ ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʬʣʘʚʦʥʦʣ-

ʢʝʤʧʬʝʨʦʣ (3,5,7,4-ʪʝʪʨʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ), ʢʚʝʨʮʝʪʠʥ (3,5,7,3,4-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

ʞᴅʥʝ ʤʠʨʠʮʝʪʠʥ (3,5,7,3,4,5-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ). ɽʛʝʨ ʬʣʘʚʘʥ-3-ʦʣʜʘʨ 

ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʪװʨʣʝʨʽʥʝ ʞʘʪʘʪʳʥ ʙʦʣʩʘ (ʩʫʨʝʪ. 22), ʦʥʜʘ ʬʣʘʚʦʥ-3-

ʦʣʜʘʨ ʦʣʘʨʜʳש ʪʦʪʳץץʘʥ ʪװʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ (ʩʫʨ. 29). 22 ʞᴅʥʝ 29 ʩʫʨʝʪʪʝʨʜʝʥ ʢᴇʨʽʥʽʧ 

ʪײʨסʘʥʜʘʡ, ʢʘʪʝʭʠʥ (3,5,7,3,4-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʘʥ), ʢʚʝʨʮʝʪʠʥ (3,5,7,3,4-

ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ), ʤʠʨʠʮʝʪʠʥ (3,5,7,3,4,5-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץ ʢʚʝʨʮʝʪʠʥ ʤʝʥ ʤʠʨʠʮʝʪʠʥʜʝʛʽ ʛʝʪʝʨʦʮʠʢʣʜʽ ʩʘץʠʥʘʥʳש ʪʦʪʳסʫʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ: 2-ʰʽ ʞᴅʥʝ 3-ʰʽ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʜʘʨʳ ʘʨʘʩʳʥʜʘ ʞᴅʥʝ ʦʢʩʦʪʦʧʪʳש ʥʝʤʝʩʝ 

ʢʘʨʙʦʥʠʣʜʽ ʪʦʧʪʘסʳ ʉ-4-ʞʘסʜʘʡʜʘסʳ ʢᴇʤʽʨʪʝʢ ʘʪʦʤʜʘʨʳʥʜʘ ץʦʩ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʫʳ(29-

ʩʫʨʝʪ). 
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(3,5,7,3,4-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ)             (3,5,7,3,4,5-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

ʂʚʝʨʮʝʪʠʥ Ϩϰʨʳʣʳʤʳʥ ʙʝʣʛʽʣʝʫʜʽ ϨʘʨʘʩʪʳʨʘʡʳϨ: 

ɽʛʝʨ ʩʽʣʪʽʣʽ ʜʝʩʪʨʫʢʮʠʷ ᴇʥʽʤʜʝʨʽʥ ʜᴅʣʤʝ-ʜᴅʣ װʣʛʽʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ʬʣʦʨʦʛʣʶʮʠʥ ʤʝʥ ʧʨʦʪʦʢʘʪʝʭ ץʳʰץʳʣʳ ʪʘʙʳʣʩʘ, ʦʥʜʘ ʙײʣ C5, ʉ7, ʉ3' ʞᴅʥʝ ʉ4' ʢʚʘʨʮʝʪʠʥ 

ʬʣʘʚʦʥʦʣ ʤʦʣʝʢʫʣʘʩʳʥʜʘ ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʧʪʘʨʳʥʳש ʙʦʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ. ʋʂ-ʩʧʝʢʪʨʽʥʜʝ 372 

ʥʤ ʢʝʟʽʥʜʝ ʤʝʪʘʥʦʣʜʘסʳ ץʦʩʳʣʳʩʪʳש ʩʽשʽʨʽʣʫ̔ʥʜʝʛʽ ʙʽʨʽʥʰʽ ʤʘʢʩʠʤʫʤʳʥʳש ʞʘסʜʘʡʳ 

ʬʣʘʚʦʥʜʳ ʪʘʙʠסʘʪʳʥ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʥʽש ʝʨʢʽʥ 3-ʛʠʜʨʦʢʩʠʪʦʧʧʝʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣʶʤʠʥʠʡ 

ʭʣʦʨʠʜʽʥʽץ שʦʩʳʣʫʳʥʘʥ ʬʣʘʚʦʥʦʣ ʛʠʜʨʦʢʩʠʪʦʧʪʘʨʳʥʳש ʠʦʥʜʘʣʫʳ ɯ (+56-סʘ) ʞᴅʥʝ II (+19-

 ʘʥסʣ ʨʝʪʪʝ ʧʘʡʜʘ ʙʦʣײʳʩʫʳ ʙʦʡʳʥʰʘ ʪʘʙʳʣʜʳ. ɹסʙʘʪʦʭʨʦʤʜʳ ʳ שʪʘʨʳʥʳץʘ) ʥʤ ʞʦʣʘס

ʘʰʳץ-ʩʘʨʳ ʢʝʰʝʥ(ʢʦʤʧʣʝʢʩ) ʩײʡʳʣʪʳʣסʘʥ ʪײʟ ץʳʰץʳʣʳʥʳש ᴅʩʝʨʽʥʝ ʪᴇʟʽʤʜʽ, ʙײʣ 

ʤʦʣʝʢʫʣʘʜʘ 3,5-ʜʠʦʢʩʠʛʪʦʧʪʘʫʜʳש ʙʦʣʫʳʥ ʜᴅʣʝʣʜʝʡʜʽ.   
1
ʅ ïʩʧʝʢʪʨʜʝʛʽ ʗʄʈ-ʜʝ ʟʘʪʪʳ6,17 ש ʞᴅʥʝ 6,39 ʤ.ʜ ʘʡʤʘסʳʥʜʘ ʝʢʽ ʜʫʙʣʝʪʪʽ ʩʠʛʥʘʣʜʘʨʳ 

ʤʝʪʘ-ʙᴇʣʽʥʫ ʪײʨʘץʪʳʩʳʤʝʥ ʙʘʨ, ʦʣʘʨ ɸ ʩʘץʠʥʘʩʳʥʳש ʩʠʛʥʘʣʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ 

ʦʥʳש ʦʨʥʳʥ ʘʫʳʩʪʳʨʫʳʥr5,7 ש-ʪװʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ɺ ʩʘץʠʥʘʩʳʥʜʘ 3',4'-ʜʠʦʢʩʠʘʣʤʘʩʫ 

ʙʦʣʫʳʥ 6,86 ʘʡʤʘסʳʥʜʘ J=8,46 ɻʮ ʞᴅʥʝ 7,62 ʘʡʤʘסʳʥʜʘ J= 8,21 ɻʮ ʙʦʣסʘʥʜʘ ʝʢʽ 

ʙʽʨʧʨʦʪʦʥʜʳ ʜʫʙʣʝʪ, ʩʦʥʜʘʡ-ʘ7,7 ץ ʤ.ʜ. ʘʡʤʘסʳʥʜʘ ʙʽʨʧʨʦʪʦʥʜʳ ʢʝשʝʡʛʝʥ ʩʠʥʛʣʝʪ 

ʜᴅʣʝʣʜʝʡʜʽ.   

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʤʝʥ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʥʘץʪʳ װʣʛʽʤʝʥ ʘʨʘʣʘʩʫ ʩʳʥʘʤʘʩʳ 

ʥʝʛʽʟʽʥʜʝ, ʙײʣ ʟʘʪ 3,5,7,3', 4'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ (ʢʚʝʨʮʝʪʠʥ) ʨʝʪʽʥʜʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʛʝʥ. 

ʄʠʨʠʮʝʪʠʥ Ϩϰʨʳʣʳʤʳʥ ʙʝʣʛʽʣʝʫʜʽ ϨʘʨʘʩʪʳʨʘʡʳϨ: 

ʋʂ-ʩʧʝʢʪʨʜʝ (ʤʝʪʘʥʦʣʜʘ) ʟʘʪʪʳײץ שʨʘʤʳʥʜʘ 374 ʥʤ ʢʝʟʽʥʜʝ ײʟʳʥ ʪʦʣץʳʥʜʳ 

ʤʘʢʩʠʤʫʤ ʙʘʨ, ʙײʣ ʦʥʜʘ ʝʨʢʽʥ 3-ʆʅ-ʪʦʧʪʳש ʙʘʨ ʙʦʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉײʡʳʪʳʣסʘʥ ʪײʟ 

 ʘʥץʦʩץ ᴅʩʝʨʽʥʝ ʪᴇʟʽʤʜʽ ʘʣʶʤʠʥʠʡ ʭʣʦʨʠʜʽʥ (ŭli =+79 ʥʤ ʞᴅʥʝ ȹii =15 ʥʤ) שʳʣʳʥʳץʳʰץ

ʢʝʟʜʝ ʢʝʰʝʥʥʽש ʧʘʡʜʘ ʙʦʣʫʳ 3,5 - ʞᴅʥʝ 3', 4', 5'- ʝʨʢʽʥ ʛʠʜʨʦʢʩʠʣʜʽ ʪʦʧʪʘʨʜʳש ʙʘʨ ʙʦʣʫʳʥ 

ʜᴅʣʝʣʜʝʡʜʽ. ʉʽʣʪʽʣʽ ʜʝʩʪʨʫʢʮʠʷ ᴇʥʽʤʜʝʨʽʥʜʝ ʪʘʙʳʣסʘʥ ʬʣʦʨʦʛʣʶʮʠʥ ʞᴅʥʝ ʛʘʣʣ ץʳʰץʳʣʳ 

5,7 ʞᴅʥʝ 3',4',5' ʞʘסʜʘʡʜʘסʳ ʛʠʜʨʦʢʩʠʪʦʧʪʘʨʳʥʳש ʙʦʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʦʥʳש 

ʤʠʨʠʮʝʪʠʥʜʽ ʪʘʙʠסʘʪʳʥ ʨʘʩʪʘʡʜʳ. 
1
ʅ ïʩʧʝʢʪʨʜʝʛʽ ʗʄʈ-ʜʝ ʟʘʪʪʳ6,21 ש ʞᴅʥʝ 6,41 ʤ.ʜ 

ʘʡʤʘסʳʥʜʘ ʝʢʽ ʜʫʙʣʝʪʪʽ ʩʠʛʥʘʣʜʘʨʳ ʤʝʪʘ-ʙᴇʣʽʥʫ ʪײʨʘץʪʳʩʳʤʝʥ ʙʘʨ, ʦʣʘʨ ɸ ʩʘץʠʥʘʩʳʥʳש 

ʩʠʛʥʘʣʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʦʥʳש ʦʨʥʳʥ ʘʫʳʩʪʳʨʫʳʥr5,7 ש-ʪװʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ɺ 

ʩʘץʠʥʘʩʳʥʜʘ 3',4',5'-ʪʨʠʦʢʩʠʘʣʤʘʩʫʜʳש  ʙʦʣʫʳʥ 7,3 ʤ.ʜ ʘʡʤʘסʳʥʜʘ ʙʽʨ ʝʢʽʧʨʦʪʦʥʜʳ 

ʩʠʥʛʣʝʪ ʜᴅʣʝʣʜʝʡʜʽ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʟʘʪ 3,5,7,3',4',5'-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ 

(ʤʠʨʠʮʝʪʠʥ) ʨʝʪʽʥʜʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʛʝʥ.  

30-ʩʫʨʝʪʪʝ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʪʦʪʳץץʘʥ ʪװʨʣʝʨʽ ʩʠʷץʪʳ, ץʳʰץʳʣʜʘסʳ ʤʝʪʘʣʣ 

ʤʘʛʥʠʡʜʽש ʪʦʪʳץʩʳʟʜʘʥʫʳ ʢʝʟʽʥʜʝ ʘʥʪʦʮʠʘʥʠʜʠʥʜʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʳʟʳʣ 

ʥʝʤʝʩʝ ץʳʟסʳʣʪ ʩʘʨʳ ʙʦʷʫ ʙʝʨʝʜʽ; ʢʚʝʨʮʝʪʠʥʥʝʥ ʮʠʘʥʠʜʠʥ ʜʝʧ ʘʪʘʣʘʪʳʥ ʘʥʪʦʮʠʘʥʠʜʠʥ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. 
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29-ʩʫʨʝʪ-ʎʠʘʥʠʜʠʥ ʩʳʥʘʤʘʩʳ ʥʝʤʝʩʝ ʐʠʥʦʜ ʩʳʥʘʤʘʩʳ 

ʎʠʘʥʠʜʪʽʢ ʨʝʘʢʮʠʷʥʳ ʦʨʳʥʜʘʫ װʰʽʥ ʧʨʦʙʠʨʢʘסʘ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢ ʰʠʢʽʟʘʪʳʥʘʥ 

ʘʣʫʜʳ(ᴇʥʽʤ) ץʦʩʘʜʳ ʞᴅʥʝ ʦסʘʥ ʤʘʛʥʠʡ ײʥʪʘסʳʥʳש ʘʟ ʤᴇʣʰʝʨʽʥ ʞᴅʥʝ ʩʦʜʘʥ ʢʝʡʽʥ ʭʣʦʨʣʳ 

ʩʫʪʝʛʽ ץʳʰץʳʣʳʥʳש ʙʽʨʥʝʰʝ ʪʘʤʰʳʩʳʥ ץʦʩʘʜʳ.  

ʊʝʨʽʩ ʨʝʘʢʮʠʷ ʢʝʟʽʥʜʝ, ʷסʥʠ ʝʛʝʨ ʘʣʳʥסʘʥ ᴇʥʽʤ ʙʦʷʫʳ ᴇʟʛʝʨʤʝʩʝ, ʙײʣ ʰʠʢʽʟʘʪʪʘ 

ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʘʟ ʤᴇʣʰʝʨʽ ʢʝʟʽʥʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ, ʦʥʜʘ ʧʨʦʙʠʨʢʘʥʳש ʽʰʽʥʜʝʛʽʩʽʥ ʩʫ 

ʤʦʥʰʘʩʳʥʜʘ 10 ʤʠʥʫʪ ʽʰʽʥʜʝ ץʳʟʜʳʨʫ ץʘʞʝʪ. פʳʰץʳʣ ʦʨʪʘʜʘ ʬʣʘʚʦʥʜʘʨ, ʬʣʘʚʘʥʦʥʜʘʨ 

ʞᴅʥʝ ʬʣʘʚʘʥʦʣʜʘʨ ʪʦʪʳץʩʳʟʜʘʥסʘʥʜʘ ᴅʨʪװʨʣʽ ʘʥʪʦʮʠʘʥʠʥʜʝʨ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣʘʨ ʩʘʨסʳʣʪ, 

   .ʩʪʽ ʙʝʨʝʜʽװʳʣʪ ʪסʳʟץ ʳʟʳʣ ʥʝʤʝʩʝץ

ɹʘʩץʘ ʩʘʧʘʣʳ ʨʝʘʢʮʠʷʣʘʨ: 

- ʪʝʤʽʨ(III)  ʭʣʦʨʠʜʽʤʝʥ ʨʝʘʢʮʠʷ. 1 ʤʣ ʩװʟʛʽʰʢʝ 1% ʪʝʤʽʨ(III) ʭʣʦʨʠʜ ʝʨʽʪʽʥʜʽʩʽʥʽ2 ש-

3 ʪʘʤʰʳʩʳ ץʦʩʳʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ʞʘʩʳʣʜʘʥ (ʬʣʘʚʦʥʦʣʜʘʥ) ץʦשʳʨ ʪװʩʢʝ ʜʝʡʽʥ 

(ʬʣʘʚʘʥʦʥʜʘʨ, ʭʘʣʢʦʥʜʘʨ, ʘʫʨʦʥʜʘʨ) ʞᴅʥʝ ץʳʟʳʣ-ץʦשʳʨ (ʬʣʘʚʦʥʜʘʨ) ʪװʩʪʝʨʽ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. פʘʪʘʨʜʘסʳ ʟʘʪʪʘʨ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, ʷסʥʠ ɺ ʩʘץʠʥʘʜʘ ʚʠʮʠʥʘʣʴʜʽ ʪʨʠ-

ʦʢʩʠʪʦʧʪʘʫʤʝʥ ץʘʨʘ-ʢᴇʢ ʙʦʷʫ ʞᴅʥʝ ʪײʥʙʘ ʧʘʡʜʘ ʙʦʣʘʜʳ.  

- ʘʣʶʤʠʥʠʡ ʭʣʦʨʠʜʽ ʙʘʨ ʨʝʘʢʮʠʷ. 1 ʤʣ ʩװʟʛʽʰʢʝ ʘʣʶʤʠʥʠʡ ʭʣʦʨʠʜʽʥʽ5% ש ʩʧʠʨʪ 

ʝʨʽʪʽʥʜʽʩʽʥʽ2-3 ש ʪʘʤʰʳʩʳ ץʦʩʳʣʘʜʳ. ɽʢʽ ʦʢʩʠʪʦʧʪʘʨʳ ʙʘʨ ʬʣʘʚʦʥʦʠʜʪʘʨ ʙʦʣסʘʥ ʢʝʟʜʝ ʉ3 

ʞᴅʥʝ ʉ5 ʞʘסʜʘʡʣʘʨʳʥʜʘ ʣʠʤʦʥʜ -rʩʘʨʳ ʙʦʷʫ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

- ʘʤʤʠʘʢ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʨʝʘʢʮʠʷ. 1 ʤʣ ʩװʟʛʽʰʢʝ 3-5 ʤʣ ʘʤʤʠʘʢ ʝʨʽʪʽʥʜʽʩʽʥ ץʦʩʘʜʳ. 

ʌʣʘʚʦʥʜʘʨ, ʬʣʘʚʦʥʦʣʜʘʨ, ʬʣʘʚʘʥʦʥʜʘʨ ץʳʟסʘʥ ʢʝʟʜʝ ץʳʟסʳʣʪ ʥʝʤʝʩʝ ץʳʟʳʣ ʪװʩʢʝ 

ʘʫʳʩʘʪʳʥ ʩʘʨʳ ʙʦʷʫʜʳ ʘʣʘʜʳ. 

 

ᴆʟʽʥ ᴇʟʽ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ʩײʨʘץʪʘʨ: 

1. ʌʣʘʚʦʥʦʠʜʪʘʨʜʳש ʞʽʢʪʝʣʫʽ, ʦʣʘʨʜʳש ʪʘʨʘʣʫʳ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʨᴇʣʽ. 

ʊʦʪʳץץʘʥ ʞᴅʥʝ ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʥʝʛʽʟʛʽ ᴇʢʽʣʜʝʨʽ. 

2. ʊʦʪʳץץʘʥ ʞᴅʥʝ ʪʦʪʳץʩʳʟʜʘʥסʘʥ ʬʣʘʚʦʥʦʠʜʪʘʨʜʳש ʬʦʨʤʘʣʘʨʳʥ ʘʥʳץʪʘʫ.  

3. ʄʦʥʦʤʝʨʣʽʢ ʬʣʘʚʘʥ-3-ʦʣʜʘʨ, ʦʣʘʨʜʳש ʜʠʤʝʨʣʽʢ, ʦʣʠʛʦʤʝʨʣʽʢ ʞᴅʥʝ 

ʧʦʣʠʤʝʨʣʽʢ ʪװʨʣʝʨʽ. ʆʣʘʨʜʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ.  

4. ʂʚʝʨʮʝʪʠʥ ʤʝʥ ʤʠʨʠʮʝʪʠʥ ʠʜʝʥʪʠʬʠʢʘʮʠʷʩʳʥ(ʩᴅʡʢʝʩʪʝʥʜʽʨʫʽʥ) ץʘʣʘʡ 

ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ? 
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2.2.2.5 ʂᴇʤʽʨʩʫʣʘʨ 

ʂᴇʤʽʨʩʫʣʘʨ ʘץʫʳʟʜʘʨʤʝʥ ʞᴅʥʝ ʣʠʧʠʜʪʝʨʤʝʥ ץʘʪʘʨ ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʽײץ שʨʘʤʳʥʘ 

ʢʽʨʝʪʽʥ ʪʘʙʠסʠ ʟʘʪʪʘʨʜʳװ ש  hʥʝʛʽʟʛʽ ʢʣʘʩʪʘʨʳʥʳש ʙʽʨʽʥʽש ᴇʢʽʣʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʂᴇʤʽʨʩʫʣʘʨ ʞʘʩʳʣ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ʞᴅʥʝ ʉʆ2 ʤʝʥ ʅ2ʆ ʢᴇʤʽʨʩʫʣʘʨ 

ʩʠʥʪʝʟʽ װʰʽʥ ʢװʥ ʵʥʝʨʛʠʷʩʳʥ ʢᴅʜʝʛʝ ʞʘʨʘʪʘʪʳʥ ʙʘʩץʘ ʜʘ ʬʦʪʦʩʠʥʪʝʟʜʝʫʰʽ ʦʨʛʘʥʠʟʤʜʝʨʜʝ 

ʦʨʪʘʣʳץ ʦʨʳʥ ʘʣʘʜʳ. ʌʦʪʦʩʠʥʪʝʟ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʢʨʘʭʤʘʣ ʤʝʥ ʙʘʩץʘ ʜʘ 

ʢᴇʤʽʨʩʫʣʘʨʜʳװ שʣʢʝʥ ʤᴇʣʰʝʨʽ: ʬʦʪʦʩʠʥʪʝʟʛʝ ץʘʙʽʣʝʪʩʽʟ ʞʘʥʫʘʨʣʘʨ, ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨ ʞʘʩʫʰʘʣʘʨʳ װʰʽʥ ʵʥʝʨʛʠʷ ʤʝʥ ʢᴇʤʽʨʪʝʢʪʽש ʙʘʩʪʳ ʢᴇʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʂᴇʤʽʨʩʫʣʘʨ (ʨʠʙʦʟʘ, ʜʝʟʦʢʩʠʨʠʙʦʟ) ʥʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ ʩʠʥʪʝʟʜʝʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʦʣʘʨ ʪʽʨʽ ʘסʟʘʣʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʪʳʥ 

ʥʫʢʣʝʦʪʠʜʪʽ ʢʦʬʝʨʤʝʥʪʪʝʨʜʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦסשʳ ʫʘץʳʪʪʘ 

 :ʥʘʟʘʨʳʥ ʘʫʜʘʨʘʜʳ שʨʘʤʳʥʜʘ ʢᴇʤʽʨʩʫʣʘʨ ʙʘʨ ʘʨʘʣʘʩ ʙʠʦʧʦʣʠʤʝʨʣʝʨ ʢᴇʧʰʽʣʽʢʪʽײץ

ʛʣʠʢʦʧʝʧʪʠʜʪʝʨ ʤʝʥ ʛʣʠʢʦʧʨʦʪʝʠʥʜʝʨ, ʛʣʠʢʦʣʠʧʠʜʪʝʨ ʤʝʥ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʪʝʨ, 

ʛʣʠʢʦʣʠʧʦʧʨʦʪʝʠʥʜʝʨ ʤʝʥ ʪ.ʙ. ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʙʠʧʦʣʠʤʝʨʣʝʨ ʞʘʩʫʰʘ ʤʝʤʙʨʘʥʘʩʳʥʳש 

 ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʜʝ ʝʜᴅʫʽʨ שʘʣʳʧʪʳ ʞʘʩʫʰʘʣʘʨʜʳץ ʵʣʝʤʝʥʪʪʝʨʽ ץʨʳʣʳʤʜʳײץ

ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʡʜʳ ʞᴅʥʝ ʞʘʩʫʰʘʣʘʨʜʳש ᴇʩʫʽ ʤʝʥ ʢᴇʙʝʶʽ ʢʝʟʽʥʜʝ ʞʘʩʫʰʘʘʨʘʣʳץ ʪʘʥʫ 

ʤʝʥ ʙʘʡʣʘʥʳʩʪʳש ʪʝʞʝʣʫ ʧʨʦʮʝʩʪʝʨʽʥʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ɸʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʘ ʢᴇʤʽʨʩʫʣʘʨ ʙʽʨץʘʪʘʨ ʤʘשʳʟʜʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ:  

1. ʂᴇʤʽʨʩʫʣʘʨʜʳש ʵʥʝʨʛʝʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʩʳ (ʞʘʩʫʰʘʣʳץ ʦʪʳʥʥʳש ʙʘʩʪʳ ʪװʨʽ 

ʞᴅʥʝ ʤʠʜʳש ʥʝʛʽʟʛʽ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩʫʙʩʪʨʘʪʳ). ɸסʟʘʜʘ ʥʝʛʽʟʛʽ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʢᴇʟ ʨʝʪʽʥʜʝ 

ʝʨʢʽʥ ʛʣʶʢʦʟʘ ʥʝʤʝʩʝ ʛʣʠʢʦʛʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʆʨʛʘʥʠʟʤʜʝ ʙᴇʣʽʥʝʪʽʥ ʵʥʝʨʛʠʷ: ʢᴇʤʽʨʩʫʣʘʨ 

ʳʜʳʨʘסʘʥ ʢʝʟʜʝ ɸʊʌ ʤʦʣʝʢʫʣʘʣʘʨʳʥʜʘ ʰʦסʳʨʣʘʥʘʜʳ ʥʝʤʝʩʝ ʞʳʣʫ ʪװʨʽʥʜʝ ʳʜʳʨʘʡʜʳ. 

ʂᴇʤʽʨʩʫʣʘʨ ʘסʟʘʥʳש ʪᴅʫʣʽʢʪʽʢ ʵʥʝʨʛʠʷ ʪײʪʳʥʫʳʥʳ50-60% ש ï סʘ ʞʫʳסʳʥ, ʘʣ ʙײʣʰʳץ ʝʪ 

 ʫʳסʪʦʪʳ שʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 1 ʛ ʢᴇʤʽʨʩʫʜʳץ ʘ ʜʝʡʽʥס - ʳʟʤʝʪʽ ʢʝʟʽʥʜʝ ʪᴇʟʽʤʜʽʣʽʢʢʝ-70%ץ

ʢʝʟʽʥʜʝ 17 ʢɼʞ ʵʥʝʨʛʠʷ (4,1 ʢʢʘʣ) ʙᴇʣʽʥʝʜʽ.  

2. ʂᴇʤʽʨʩʫʣʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʥʝʤʝʩʝ ץʘץשʘ ʬʫʥʢʮʠʷʩʳ (ʞʘʩʫʰʘʽʰʽʣʽʢ 

 .(ʤʽʥʜʝʪʪʽ ʢʦʤʧʦʥʝʥʪʽ שʢᴇʧʰʽʣʽʛʽʥʽ שʨʳʣʳʤʜʘʨʜʳײץ

3. ʂᴇʤʽʨʩʫʣʘʨʜʳץ שʦʨסʘʥʳʰ ʬʫʥʢʮʠʷʩʳ ʢᴇʤʽʨʩʫʣʘʨ ʢʦʤʧʦʥʝʥʪʪʝʨ ̔

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʜʝʨʜʽש ʠʤʤʫʥʠʪʝʪʪʽ ײʩʪʘʫʜʘ ץʘʪʳʩʫʳ; ʤװʰʝʣʝʨʜʽ ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ 

ʚʠʨʫʩʪʘʨʜʳש ʝʥʫʽʥʝʥ, ʩʦʥʜʘʡ-ʘץ ʤʝʭʘʥʠʢʘʣʳץ ʟʘץʳʤʜʘʥʫʜʘʥ ץʦʨסʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

4. ʂᴇʤʽʨʩʫʣʘʨʜʳש ʧʣʘʩʪʠʢʘʣʳץ ʬʫʥʢʮʠʷʩʳ. ʂᴇʤʽʨʩʫʣʘʨ (ʨʠʙʦʟʘ, ʜʝʟʦʢʩʠʨʠʙʦʟ) 

ɸʊʌ, ɸɼʌ, ʢʦʬʝʨʤʝʥʪʪʝʨ, ʥʫʢʣʝʦʟʠʜʪʝʨ, ʥʫʢʣʝʦʪʠʜʪʝʨ, ʩʦʥʜʘʡ-ʘץ ʥʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ 

 ʨʘʤʳʥʘ ʢʽʨʝʜʽ. ɾʝʢʝʣʝʛʝʥײץ שʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʆʣʘʨ ʢʝʡʙʽʨ ʬʝʨʤʝʥʪʪʝʨʜʽװ ʨʫײץ

ʢᴇʤʽʨʩʫʣʘʨ ʞʘʩʫʰʘʣʳץ ʤʝʤʙʨʘʥʘʣʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɻʣʶʢʦʟʘʥʳש ʪװʟʽʣʫ ᴇʥʽʤʜʝʨʽ (ʛʣʶʢʫʨʦʥ ץʳʰץʳʣʳ, ʛʣʶʢʦʟʘʤʠʥ ʞᴅʥʝ ʪ.ʙ.) ʰʝʤʽʨʰʝʢ ʧʝʥ 

ʙʘʩץʘ ײʣʧʘʣʘʨʜʳש ʢװʨʜʝʣʽ ʘץʫʳʟʜʘʨʳ ʞᴅʥʝ ʧʦʣʠʩʘʭʘʨʠʜʪʝʨʜʽײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ. 

5. ʂᴇʤʽʨʩʫʣʘʨʜʳש ʝʨʝʢʰʝ ʬʫʥʢʮʠʷʩʳ. ʂʝʡʙʽʨ ʢᴇʤʽʨʩʫʣʘʨ ץʘʥ ʪʦʧʪʘʨʳʥʳש 

ʝʨʝʢʰʝʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ץʘʪʳʩʘʜʳ, ʽʩʽʢʢʝ ץʘʨʩʳ ᴅʩʝʨ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʛʦʨʤʦʥʜʘʨ 

ʥʝʤʝʩʝ ʬʘʨʤʘʢʦʣʦʛʠʷʣʳץ ʟʘʪʪʘʨ ʪʽʟʙʝʛʽʥʽש ʨʝʮʝʧʪʦʨʣʘʨʳ ʙʦʣʘ ʦʪʳʨʳʧ, 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʪʘʨʜʳש (ײʶ ʪʫʜʳʨʘʪʳʥ) ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ.  

6. ʂᴇʤʽʨʩʫʣʘʨʜʳש ʨʝʪʪʝʫʽʰ ʬʫʥʢʮʠʷʩʳ. ʊʘʤʘץ ʪʘʣʰʳץʪʘʨʳ ʽʰʝʢʪʝ ʳʜʳʨʘʫ 

ʧʨʦʮʝʩʽʥʝ ʙʝʨʽʣʤʝʡʜʽ, ʘʣʘʡʜʘ ʽʰʝʢ ʞʦʣʳʥʳש ʧʝʨʠʩʪʘʣʴʪʠʢʘʩʳʥ ʙʝʣʩʝʥʜʽʨʝʜʽ, ʘʩ ץʦʨʳʪʫ 
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ʞʦʣʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʬʝʨʤʝʥʪʪʝʨ ʘʩ ץʦʨʳʪʫ ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳש ʩʽשʽʨʽʣʫʽʥ 

ʞʘץʩʘʨʪʘʜʳ. 

ʂᴇʤʽʨʩʫʣʘʨ ʘʣʤʘʩʫʳʥʳש ʙײʟʳʣʫʳʤʝʥ ץʘʥʪʪʳ ʜʠʘʙʝʪ, ʛʘʣʘʢʪʦʟʝʤʠʷ, ʛʣʠʢʦʛʝʥ 

ʜʝʧʦʩʳ ʞװʡʝʩʽʥʜʝʛʽ ʙײʟʳʣʳʩʪʘʨ, ʩװʪʢʝ ʪᴇʟʙʝʫʰʽʣʽʢ ʞᴅʥʝ ʪ. ʙ. ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʘʫʨʫʣʘʨ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ.  

ᴆʩʽʤʜʽʢ ʦʨʛʘʥʠʟʤʜʝʨʽʥʜʝ ʮʝʣʣʶʣʦʟʘ ʝʩʝʙʽʥʝʥ ʢᴇʤʽʨʩʫʣʘʨ װʣʝʩʽʥʝ ײץʨסʘץ ʤʘʩʩʘʜʘʥ 

 ʘʥסʘʥʜʘ, ʢᴇʤʽʨʩʫʣʘʨ ʙʠʦʩʬʝʨʘʜʘ ʙʽʨʛʝ ʘʣʳʥסʪʘʩʪʘʡ ʘʣײʪʘʥ ʪץʘ ʜʝʡʽʥ ʢʝʣʝʜʽ, ʩʦʥʜʳס - 80%

ʙʘʨʣʳץ ʙʘʩץʘ ʦʨʛʘʥʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʢᴇʧ. ɹײʣ ʥʝʛʽʟʽʥʝʥ ʝʢʽ D-ʛʣʶʢʦʟʘ 

ʧʦʣʠʤʝʨʽʥʽש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʮʝʣʣʶʣʦʟʘ ʤʝʥ ʢʨʘʭʤʘʣʜʳש ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʪʘʨʘʣʫʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʎʝʣʣʶʣʦʟʘ-ʪʦʣץʳʥʜʳ ʞᴅʥʝ ʪʘʨʤʘץʪʘʣסʘʥ ᴇʩʽʤʜʽʢ ײʣʧʘʣʘʨʳʥʳש ʞʘʩʫʰʘʜʘʥ 

ʪʳʩ ʥʝʛʽʟʛʽ ײץʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʽ. ʂʨʘʭʤʘʣ ʜʘ ᴇʩʽʤʜʽʢʪʝʨʜʝ ᴇʪʝ ʢᴇʧ ʤᴇʣʰʝʨʜʝ ʙʘʨ; ʦʣ 

ʞʘʩʫʰʘʣʳץ ʦʪʳʥ ץʦʨʳ ʙʘʨ ʙʘʩʪʳ ʥʳʩʘʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂᴇʤʽʨʩʫʣʘʨ ʧʦʣʠʛʠʜʨʦʢʩʠʘʣʴʜʝʛʠʜ ʥʝʤʝʩʝ ʧʦʣʠʛʠʜʨʦʢʩʠʢʝʪʦʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʥʝ 

ʦʩʳ ʟʘʪʪʘʨʜʳ ʛʠʜʨʦʣʠʟ ʥᴅʪʠʞʝʩʽʥʜʝ, ʞʘʣʧʳ ʬʦʨʤʫʣʘʤʝʥ (ʉʅ2ʆ)n, ײץʨʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ 

ʘʟʦʪ, ʬʦʩʬʦʨ ʥʝʤʝʩʝ ʢװʢʽʨʪ ʘʪʦʤʜʘʨʳ ʙʘʨ ʦʩʳ ץʦʩʳʣʳʩʪʘʨʜʳש ʪʫʳʥʜʳʣʘʨʳ.  

 ʘʥ ʞʽʢʪʝʤʝʛʝ ʩᴅʡʢʝʩ ʢᴇʤʽʨʩʫʣʘʨ ʤʦʥʦʩʘʭʘʨʠʜʪʝʨסʘʙʳʣʜʘʥץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

 ,ʘ ʙᴇʣʽʥʝʜʽ: ʤʦʥʦʩʘʭʘʨʠʜʪʝʨץʰ ʥʝʛʽʟʛʽ ʪʦʧװ ʩʘʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ שʪʘʨʳʥʳץʘʣʜʳץ

ʦʣʠʛʦʩʘʭʘʨʠʜʪʝʨ ʞᴅʥʝ ʧʦʣʠʩʘʭʘʨʠʜʪʝʨ. 

ʄʦʥʦʩʘʭʘʨʠʜʪʝʨʜʽ ʧʦʣʠʛʠʜʨʦʢʩʠʘʣʴʜʝʛʠʜʪʝʨ ʥʝʤʝʩʝ ʧʦʣʠʛʠʜʨʦʢʩʠʢʝʪʦʥʜʘʨ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳײץ שʨʳʣʳʤʳʥʜʘסʳ ʘʣʴʜʝʛʠʜʪʽʢ ʥʝʤʝʩʝ ʢʝʪʦʥ ʪʦʙʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʘʣʴʜʦʟʘʣʘʨ ʥʝʤʝʩʝ ʢʝʪʦʟʘʣʘʨ ʨʝʪʽʥʜʝ ʞʽʢʪʝʫʛʝ ʙʦʣʘʜʳ. ɸʣʴʜʦʟʘʣʘʨʜʘ 

ʢʘʨʙʦʥʠʣʜʽ ʪʦʧ ʘʣʜʳʤʝʥ ʢᴇʤʽʨʪʝʢʪʽ ʪʽʟʙʝʢʪʝ, ʙʘʡʣʘʥʳʩʪr  .ʽʰʽʥʜʝʛʽ ʢʝʪʦʟʜʘʨʜʘ ʙʦʣʘʜʳ ש

ɸʣʴʜʦʟʘʣʘʨ װʰʽʥ ʛʝʥʝʪʠʢʘʣʳץ ץʘʪʘʨ ʛʣʠʮʝʨʠʥʜʽ ʘʣʴʜʝʛʠʜʪʝʥ, ʘʣ ʢʝʪʦʟʘʣʘʨ װʰʽʥ ï 

ʜʠʦʢʩʠʘʮʝʪʦʥʥʘʥ ʙʘʩʪʘʣʘʜʳ (1 ʞᴅʥʝ 2 ʩʳʟʙʘʣʘʨ). ɸʣʴʜʦʟʘʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʨʠʙʦʟʘ, 

ʢʩʠʣʦʟʘ, ʘʨʘʙʠʥʦʟʘ, ʛʣʶʢʦʟʘ, ʤʘʥʥʦʟʘ, ʛʘʣʘʢʪʦʟʘ, ʘʣ ʢʝʪʦʟʘʣʘʨʜʘ ï ʬʨʫʢʪʦʟʘ ʩʠʷץʪʳ 

ʤʦʥʦʩʘʭʘʨʠʜʪʝʨ ʞʠʽ ʢʝʟʜʝʩʝʜʽ.  

ʄʦʥʦʩʘʭʘʨʠʜʪʝʨ ʪװʩʩʽʟ, ץʘʪʪʳ ʢʨʠʩʪʘʣʜʳ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨ ʩʫʜʘ ʦשʘʡ 

ʝʨʠʜʽ, ʙʽʨʘץ ʧʦʣʷʨʣʳ ʝʤʝʩ ʝʨʽʪʢʽʰʪʝʨʜʝ ʝʨʽʤʝʡʜʽ. 

ɹʘʨʣʳץ ʢᴇʤʽʨʩʫʣʘʨ ʦʧʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨ (ʦʧʪʠʢʘʣʳץ ʠʟʦʤʝʨʣʝʨ) ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ᴇʟ ײץʨʳʣʳʤʳʥʜʘ ʢᴇʤʽʨʪʝʢʪʽש ʘʩʩʠʤʝʪʨʠʷʣʳץ ʥʝʤʝʩʝ ʭʠʨʘʣʴʜʽ 

ʘʪʦʤʜʘʨʳ ʙʘʨ. ʆʧʪʠʢʘʣʳץ ʠʟʦʤʝʨʣʝʨ (ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʣʝʨ) ʩʘʥʳ 2
n 
ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ, 

ʤײʥʜʘ n - ʢᴇʤʽʨʪʝʢʪʽש ʭʠʨʘʣʜʳ ʘʪʦʤʜʘʨʳʥʳש ʩʘʥʳ. D ʥʝʤʝʩʝ L ץʘʪʘʨʳʥʳש 

ʢᴇʤʽʨʩʫʣʘʨʥrr -ʰʽʥ ʵʪʘʣʦʥ ʨʝʪʽʥʜʝ D - ʞᴅʥʝ Lװ ʪʘʫץʘʙʩʦʣʶʪʪʽʢ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ ʘʥʳ ש

ʛʣʠʮʝʨʠʥʜʽ ʘʣʴʜʝʛʠʜʪʝʨ ץʳʟʤʝʪ ʝʪʝʜʽ. ʆʣʘʨʜʳש ʢʦʥʬʠʛʫʨʘʮʠʷʩʳ ʨʝʥʪʛʝʥײץʨʳʣʳʤʜʳ 

ʪʘʣʜʘʫʤʝʥ ʦʨʥʘʪʳʣסʘʥ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨ ʢʦʥʬʠʛʫʨʘʮʠʷʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʜʳש ʘʪʘʫʳʥ ʘʣʜʳ: 
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                         D-ʛʣʠʮʝʨʠʥʜʽ ʘʣʴʜʝʛʠʜ              L-ʛʣʠʮʝʨʠʥʜʽ ʘʣʴʜʝʛʠʜ 

D- ʞᴅʥʝ L-ʛʣʠʮʝʨʠʥʜ ̔ʘʣʴʜʝʛʠʜʪʝʨ ʙʽʨ-ʙʽʨʽʥʽϬ ʘʡʥʘʣʳ ʢϺʨʽʥʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄײʥʜʘʡ ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʣʝʨ ʵʥʘʥʪʠʦʤʝʨʣʝʨ ʜʝʧ ʘʪʘʣʘʜʳ 
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1-ʩʳʟʙʘ. D-ץʘʪʘʨʜʘסʳ ʘʣʴʜʦʟʘʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ץʘʪʘʨʳ 
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D-ʛʣʠʮʝʨʘʣʴʜʝʛʠʜ

D-ʵʨʠʪʨʦʟʘ D-ʪʨʝʦʟʘ

D-ʢʩʠʣʦʟʘ D-ʣʠʢʩʦʟʘ
D-ʘʨʘʙʠʥʦʟʘD-ʨʠʙʦʟʘ

D-ʘʣʣʦʟʘD-ʘʣʴʪʨʦʟʘD-ʛʣʶʢʦʟʘD-ʤʘʥʥʦʟʘD-ʛʫʣʦʟʘD-ʠʦʜʦʟʘD-ʛʘʣʘʢʪʦʟʘD-ʪʘʣʦʟʘ
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2-ʩʳʟʙʘ. D-ץʘʪʘʨʜʘסʳ ʢʝʪʦʟʘʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ץʘʪʘʨʳ 

 


