
ɸʥʘʪʦʤʠʷ, ʬʠʟʠʦʣʦʛʠʷ 

ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ  

ʠ ʥʝʤʥʦʛʦ ʦ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʠ 

ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ 

ʂʘʬʝʜʨʘ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʇʨʦʬʝʩʩʦʨ ɸ.ɻ.ʂʦʯʝʪʦʚ 

ɸʩʩʠʩʪʝʥʪ ʆ.ɺ.ʃʷʥʛ 



ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʢʘʣʣʝʢʨʝʠʥ-ʢʠʥʠʥʦʚʘʷ ʩʠʩʪʝʤʘ 

ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ 

ʀʤʤʫʥʠʪʝʪ 

 

 

 

 1. ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʜʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ ʚ ʩʦʩʫʜʘʭ,  

2. ʦʩʪʘʥʦʚʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ,  

3. ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʩʪʝʥʢʠ 

ʩʦʩʫʜʦʚ, 

4. ʚʣʠʷʥʠʝ ʥʘ ʛʝʤʦʜʠʥʘʤʠʢʫ ʠ 

5. ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ, 

6. ʫʯʘʩʪʠʝ ʚ ʟʘʞʠʚʣʝʥʠʠ ʨʘʥ,  

7. ʚʦʩʧʘʣʝʥʠʠ, 

8. ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ,  

9. ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 
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ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ï  

ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

 ʧʦʣʠʩʠʩʪʝʤʳ 

 ɻʆʄɽʆʉʊɸɿ 

ʆʪʢʫʜʘ ʚʦʟʥʠʢʣʘ ʩʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ? 



ɻʜʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ? 



1. ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ï ʩʦʩʪʘʚʥʘʷ ʠ ʚʘʞʥʝʡʰʘʷ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʎɽʃʆʉʊʅʆʉʊʀ ʉʆʉʋɼʆɺ 

 

2. ʉʦʩʫʜʳ ï ʩʦʩʪʘʚʥʘʷ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ 

ʛʝʤʦʩʪʘʟʘ. 

 

3. ʉʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʥʝʪ ʪʘʤ, ʛʜʝ ʥʝʪ ʩʦʩʫʜʦʚ. 

 

ɺ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʘʭ ʩʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ʪʦʞʝ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ!: 





ʉʀʉʊɽʄɸ  ɻɽʄʆʉʊɸɿɸ ï  
 

ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: 

I  - ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʦʭʨʘʥʝʥʠʝ ʢʨʦʚʠ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ  

II  - ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤʠ ʧʦʪʝʨʶ ʢʨʦʚʠ ʧʫʪʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. 

ʇʦʵʪʦʤʫ: ʪʘʢ ʣʠ ʥʠʞʝʩʢʘʟʘʥʥʦʝ ʠ ʦʙʱʝʧʨʠʥʷʪʦʝ ? 

ʅʝ ʪʦʣʴʢʦ ʢʨʦʚʴ!  

ʊʦʛʜʘ ʢʘʢ ʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ? 



ʉʀʉʊɽʄɸ  ɻɽʄʆʉʊɸɿɸ ï  
 

ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʟʘ ʩʯʸʪ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: 

I  - ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ  

II  - ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤʠ ʧʦʪʝʨʶ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʤʙʦʚ. 



ʂʘʢʘʷ ʞʝ ʘʥʘʪʦʤʠʷ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ? 

ʧʣʘʟʤʘ+ʬʦʨʤʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ 



ʅɸʈʋʐɽʅʀɽ ʮʝʣʦʩʪʥʦʩʪʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʩʣʦʷ 

ʈɽʇɸʈɸʎʀʗ ʕʉ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʈɽʄʆɼɽʃʀʈʆɺɸʅʀɽ ʕʉ 

ʕʥʜʦʪʝʣʠʡ ï ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ 

ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ,  

ʚʘʞʥʳʡ ʩʠʛʥʘʣʴʥʳʡ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʵʣʝʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʩʫʜʦʚ 



˥͙͙ͨͦͫ͟Ύ-͙΄͔͙ͣΎ ό͍͔͙͔ͦͫͨ͊ͤ͡Σ ͙͙ͤͭͦͫ͊͟͟ͼ͙ΎΣ ͤ͊ͪͯ΄͔͙͔ͤ ͍ͪͦͦͭͦ͊͟͟ύ 

˻͙͙͔ͫͭ͟͡͡Έͤ·͚ ͔ͫͭͪͫͫΣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ R* 

˹͊ͪͯ΄͔͙͔ͤ ͔͔ͣ͗ͭͦ͟͡;͎ͤͦͦ ͔͙͔͙ͫͦ͒ͤͤΎ ͙ ͺ͙͙͍͎͋ͪͤͦͦͦ ͫͦ͡ΎΥ 

ˢ͙͍ͭ͊͟ͼ͙Ύ ͙ ͍·͍͔͙͔ͫͦ͋ͦ͗͒ͤ ͙͘ ʕʂ ͨͪ ͔ͦͭ͊͘, ʊɸʇ, ͙ͨ͊͘͡, ʄʄʇ 

ˢ͙͍ͭ͊͟ͼ͙Ύ  
˶ͼ 

͔͙͚̏ͤ͒ͦͭ͡ 



˾͔͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Σ ͺͦͪͣΦˢˣ ͙ ͭͪͦͣ͋͊ 

˿ͯ͡΅͙͍͙͔͊ͤ Ή͔͙ͤ͒ͦͭ͊͡͡Έͤ·ͻ ͔ͭͦ͟͟͡Σ ͎͔͙͔ͦͦͤ͡ ͫͯ͋Ή͔͙ͤ͒ͦͭ͡Ύ 

͎͔ͦ͊ͤ͟͡͡ 

˻͙͔͙͔ͫͤ͟͡ 
˶˽˹˽ 

˻͙͔͙͔ͫͤ͟͡ 
˶˽˹˽ 

ˢ͙͍ͭ͊͟ͼ͙Ύ ́ͼ 

ˢ͎͒Σ ˢ͎ͪ ́ͼΣ 
͙͍͊ͭ͊͟ͼ͙Ύ 
͔͎ͨ͊ͣͤͤͦͦ͘͡ 
͎͔ͣͦͫͭ͊͊͘ 

˸͙ͦ͒ͺΦ 

˶˽˹˽-́ͼ 

͔͙̆ͣͦͭ͊ͫͫ͟  
̏˴˽ 

˽͔͙ͤͫͭ·͔ ͔͙ͭ͟͟͡ 

˸͊ͪͦ͟ͺ͎͙͊ 

˾˩˽ˢ˾ˢ̇ˮ̒Σ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͺ͙͙͋ͪͤΦͫͦ͡Ύ 

͎͙͔͎͔͎ͨͪ͊ͪ͊ͼ͙ΎΣ 
͎͙͔͎ͨͪͦ͊ͯ͟͡Ύͼ͙Ύ 

ɸʢʪʠʚʘʮʠʷ ʠ ʚʳʜʝʣʝʥʠʝ ʠʟ ʕʂ ʧʨʦʪʝʘʟ, ʊɸʇ, ʣʠʧʘʟ, ʄʄʇ 

˥͙͙ͨͦͫ͟Ύ-͙΄͔͙ͣΎ ό͍͔͙͔ͦͫͨ͊ͤ͡Σ ͙͙ͤͭͦͫ͊͟͟ͼ͙ΎΣ ͤ͊ͪͯ΄͔͙͔ͤ ͍ͪͦͦͭͦ͊͟͟ύ 

˻͙͙͔ͫͭ͟͡͡Έͤ·͚ ͔ͫͭͪͫͫΣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ R* 

˹͊ͪͯ΄͔͙͔ͤ ˸˴˿Σ ͪ͊ͪͯ͘΄͔͙͔ͤ ͺ͙͙͍͎͋ͪͤͦͦͦ ͫͦ͡Ύ 

ˢ͙͍ͭ͊͟ͼ͙Ύ  
˶ͼ 

͔͙͚̏ͤ͒ͦͭ͡ 



ʊʈʆʄɹʆʈɽɿʀʉʊɽʅʊʅʆʉʊʔ ʵʥʜʦʪʝʣʠʷ ʦʙʫʩʣʦʚʣʝʥʘ: 

Åʉʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠ ʚʳʜʝʣʷʪʴ ʚ ʢʨʦʚʴ ʠʥʛʠʙʠʪʦʨ ʘʛʨʝʛʘʮʠʠ 
ʪʨʦʤʙʦʮʠʪʦʚ ï ʧʨʦʩʪʘʮʠʢʣʠʥ (ʤʝʪʘʙʦʣʠʪ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, 
ʧʨʦʩʪʘʛʣʘʥʜʠʥ); 

Åʅʝʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʦʥʪʘʢʪʥʦʡ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ 
ʢʨʦʚʠ; 

Åʉʦʟʜʘʥʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʛʨʘʥʠʮʝ ʢʨʦʚʴ/ʪʢʘʥʴ 
ʧʫʪʝʤ ʬʠʢʩʘʮʠʠ ʥʘ ʵʥʜʦʪʝʣʠʠ ʢʦʤʧʣʝʢʩʘ ʛʝʧʘʨʠʥ ï ʘʥʪʠʪʨʦʤʙʠʥ III; 

Åʇʨʦʜʫʢʮʠʝʡ ʪʢʘʥʝʚʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ; 

Åʉʧʦʩʦʙʥʦʩʪʴʶ ʫʜʘʣʷʪʴ ʠʟ ʢʨʦʚʦʪʦʢʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ 
ʩʚʝʨʪʳʚʘʥʠʷ.  

 

ʇʦʚʨʝʞʜʝʥʠʝ ʵʥʜʦʪʝʣʠʷ  - ʊʈʆʄɹʆʆɹʈɸɿʆɺɸʅʀɽ ʟʘ ʩʯʝʪ: 

Åʚʳʜʝʣʝʥʠʷ ʚ ʢʨʦʚʴ ʪʢʘʥʝʚʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ 
ʪʨʦʤʙʦʮʠʪʦʚ ï ʘʜʨʝʥʘʣʠʥʘ, ɸɼʌ, ʥʦʨʘʜʨʝʥʘʣʠʥʘ (ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ 
ʩʦʩʫʜʦʩʩʫʞʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ); 

Åʢʦʥʪʘʢʪʥʦʡ ʘʢʪʠʚʘʮʠʠ ʢʦʣʣʘʛʝʥʦʤ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʩʫʙʵʥʜʦʪʝʣʠʷ ʢʘʢ ʪʨʦʤʙʦʮʠʪʦʚ (ʘʜʛʝʟʠʷ) 

Åʩʚʝʨʪʳʚʘʥʠʶ ʢʨʦʚʠ (ʘʢʪʠʚʘʮʠʷ ʬʘʢʪʦʨʘ CII); 

Åʧʨʦʜʫʢʮʠʠ ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʘʜʛʝʟʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ï 
ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ. 

ʆʙʱʝʧʨʠʥʷʪʦ, ʯʪʦ: 



ʆʜʥʘʢʦ ʦʛʦʣʝʥʠʝ ʩʫʙʵʥʜʦʪʝʣʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦ, 

ʪʘʢ ʢʘʢ ʚ ʜʝʥʴ ʤʦʞʝʪ  ʦʙʥʦʚʣʷʪʴʩʷ ʦʢʦʣʦ ʤʠʣʣʠʦʥʘ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ !!! 

 

ʅɽʇʈɽʈʓɺʅʆɽ ʉɺɽʈʊʓɺɸʅʀɽ ʂʈʆɺʀ ? 

 

ɺ ʦʙʱʝʤ ʢʨʦʚʦʪʦʢʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʤʘʩʩʠʚʥʦʤ ʢʨʦʚʦʪʝʯʝʥʠʠ 



ʊʝʦʨʠʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʩʚʝʨʪʳʚʘʥʠʷ 

ʢʨʦʚʠ 

ɼ.ʄ.ɿʫʙʘʠʨʦʚ 

1966 ʛʦʜ 

ʉʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ 

ʧʨʠ ʤʘʩʩʠʚʥʦʤ 

ʢʨʦʚʦʪʝʯʝʥʠʠ  

ʈʘʚʥʦʚʝʩʠʝ çʩʚʝʨʪʳʚʘʥʠʝ-

ʘʥʪʠʩʚʝʨʪʳʚʘʥʠʝè ʥʦʩʠʪ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʝʩʪʴ 

ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʠʩʭʦʜʷʪ ʘʢʪʠʚʘʮʠʷ 

ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡ ʠʥʘʢʪʠʚʘʮʠʷ 

ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʤʦʣʝʢʫʣʳ ʬʠʙʨʠʥʦʛʝʥʘ ʨʘʚʥʘ 5 

ʤʠʥʫʪʘʤ 

ʩʫʱʝʩʪʚʫʝʪ ʘʨʪʝʨʠʦ-ʚʝʥʦʟʥʘʷ 

ʨʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʪʨʦʤʙʠʥʘ, ʪ.ʝ. ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ 

ʨʘʟʨʫʰʝʥʠʠ ʧʨʦʪʨʦʤʙʠʥʘ ʟʘʥʠʤʘʝʪ 

ʕʅɼʆʊɽʃʀʁ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ 

ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ 

ʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʚʥʫʪʨʠ-ʩʦʩʫʜʠʩʪʦʛʦ 

ʩʚʝʨʪʳʚʘʥʠʷ, ʘ ʧʨʦʜʫʢʪʳ ʵʪʦʛʦ 

ʩʚʝʨʪʳʚʘʥʠʷ ʧʦʛʣʦʱʘʶʪʩʷ ʈʕʉ 



ɺ 1964 ʛ. Luft, ʠʩʧʦʣʴʟʫʷ ʢʨʘʩʠʪʝʣʴ ʨʫʪʝʥʠʡ ʢʨʘʩʥʳʡ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʧʦʢʨʳʪʳ ʪʦʥʢʠʤ ʩʣʦʝʤ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʷʣʦ, ʢʘʢ ʙʳʣʦ 

ʜʦʢʘʟʘʥʦ ʧʦʟʜʥʝʝ Copley AL. (1983), ʠʟ  

ʬʠʙʨʠʥʘ, ʬʠʙʨʠʥʘʪʘ ʢʘʣʴʮʠʷ ʠ ʧʨʦʜʫʢʪʦʚ ʬʠʙʨʠʥʦʣʠʟʘ 



ʀʥʛʠʙʠʪʦʨʳ ʘʢʪʠʚʘʪʦʨʦʚ ʬʠʙʨʠʥʦʣʠʟʘ,  

ʘʥʪʠʧʣʘʟʤʠʥʳ 

ʌʠʙʨʠʥʦʣʠʟ 

ʌʠʙʨʠʥʦʣʠʟ 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

ʢʦʘʛʫʣʷʮʠʷ  

ʢʦʘʛʫʣʷʮʠʷ  

ʀʩʩʣʝʜʦʚʘʥʠʷ           ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʤ           ʧʫʣʝ ʧʣʘʟʤʳ: 

ʌʠʙʨʠʥʦʛʝʥ 
ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 

(ʬʠʙʨʠʥ) 

ɼ-ʜʠʤʝʨ 
ʤʘʨʢʸʨ ʘʢʪʠʚʥʦʩʪʠ  

ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʬʠʙʨʠʥʦʣʠʟʘ 

     ʀɸʇ 
ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʦʡ 

ʘʢʪʠʚʘʮʠʠ ʬʠʙʨʠʥʦʣʠʟʘ 

ɺʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʨʘʩʩʣʦʝʥʠʝ  

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʚʝʥʴʝʚ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 
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ʌʠʙʨʠʥʦʣʠʟ 

ʌʠʙʨʠʥʦʣʠʟ 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

ʢʦʘʛʫʣʷʮʠʷ  

ʢʦʘʛʫʣʷʮʠʷ  

     ʀɸʇ ŷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʘʢ ʦʜʠʥ ʠʟ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʨʦʪʝʠʥʘʟ ʵʥʜʦʪ. ʜʝʩʪʨʫʢʮʠʠ 

ʂʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ           ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʤ           ʧʫʣʝ ʧʣʘʟʤʳ: 

ʌʠʙʨʠʥʦʛʝʥ Ñ 
ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 

(ʬʠʙʨʠʥ) 

ɼ-ʜʠʤʝʨ Ñ 
ʤʘʨʢʸʨ ʘʢʪʠʚʥʦʩʪʠ  

ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʬʠʙʨʠʥʦʣʠʟʘ 
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ʨ
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ʀɸʌ, ɸʇ 



ʌʠʙʨʠʥʦʣʠʟ 

ʌʠʙʨʠʥʦʣʠʟ 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

               ʉʣʦʡ ʬʠʙʨʠʥʘ ʩ ʘʜʩʦʨʙ.                           ʪʨʦʤʙʠʥʦʤ ʠ ʧʣʘʟʤʠʥʦʛ. 

ʢʦʘʛʫʣʷʮʠʷ  

ʢʦʘʛʫʣʷʮʠʷ  

 ʀɸʇ ŷ ʘʢʪʠʚʥʦʩʪʴ, -ʢʦʥʮ. 

ʢʘʢ ʦʜʠʥ ʠʟ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʪʨʦʤʙʦʟʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʦʤʙʘ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ           ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʤ           ʧʫʣʝ ʧʣʘʟʤʳ: 

ʌʠʙʨʠʥʦʛʝʥ Ñ 
ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ 

(ʬʠʙʨʠʥ) 

ɼ-ʜʠʤʝʨ Ñ 
ʤʘʨʢʸʨ ʘʢʪʠʚʥʦʩʪʠ  

ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʬʠʙʨʠʥʦʣʠʟʘ 

ʀɸʌ, ɸʇ 



ʆʩʥʦʚʘ ʪʨʦʤʙʘ:  

ʪʨʦʤʙʦʮʠʪʘʨʥʘʷ (ʙʝʣʳʡ, ʧʝʨʚʠʯʥʳʡ ʪʨʦʤʙ) ʠʣʠ ʬʠʙʨʠʥʦʚʘʷ (ʚʪʦʨʠʯʥʳʡ, ʢʨʘʩʥʳʡ) 

 

 

ɿʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʢʨʦʚʦʪʦʢʘ ʚ ʩʦʩʫʜʝ, 

ʩʚʦʡʩʪʚ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ (ʦʨʛʘʥ) 

 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʩʦʩʫʜʘ  

(ʘʨʪʝʨʠʘʣʴʥʳʡ ʠʣʠ ʚʝʥʦʟʥʳʡ), 

ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ 

ɸ ʚ ʣʠʤʬʦʪʦʢʝ? ))) 



ʀʅʊɽɻʈɸʃʔʅɸʗ ʉʍɽʄɸ 

ʇʈɽɼʉʊɸɺʃɽʅʀʁ  

ʆ 

 ʉʊʈʆɽʅʀʀ  

ʀ  

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʀ 

 ʉʀʉʊɽʄʓ ɻɽʄʆʉʊɸɿɸ 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʫʨʦʚʝʥʴ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʩʫʜʦʚ 



 ʀʥʪʠʤʘ ʢʨʦʚ. 

ʩʦʩʫʜʦʚ 
ʂʣʝʪʢʠ ʢʨʦʚʠ 

ʌʝʨʤʝʥʪʥʳʝ 

ʩʠʩʪʝʤʳ ʢʨʦʚʠ 

ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ 

ʛʠʧʦʢʦʘʛʫʣʷʮʠʷ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʷ 

ʬʠʙʨʠʥʦʣʠʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ ʘʥʪʠʬʠʙʨʠʥʦʣʠʟ ʢʦʘʛʫʣʷʮʠʷ 

ʛʝʤʦʨʨʘʛʠʠ ʪʨʦʤʙʦʟʳ 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ 



ʂʆɸɻʋʃʗʎʀʆʅʅʆɽ  

ɿɺɽʅʆ     

ʉʀʉʊɽʄʓ 

ɻɽʄʆʉʊɸɿɸ  

 



ʂʦʘʛʫʣʷʮʠʷ (ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ) ï ʧʨʦʮʝʩʩ 

ʠʥʠʮʠʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ ʠ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʦʤʙʠʥʘ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʛʨʝʛʘʪʝ 

ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʨʝʛʘʪʘ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʝʚʨʘʱʝʥʠʝ ʬʠʙʨʠʥʦʛʝʥʘ ʚ ʬʠʙʨʠʥ.  

 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʘʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʛʫʩʪʢʘ ï ʘʛʨʝʛʘʪʘ ʠʟ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, 

ʫʢʨʝʧʣʝʥʥʦʛʦ ʥʠʪʷʤʠ ʬʠʙʨʠʥʘ. 

ʋʩʣʦʚʥʦ!!!!  

ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʪʨʦʤʙʘ (ʢʨʘʩʥʦʛʦ, ʬʠʙʨʠʥʦʚʦʛʦ) 



 

1.  ʊʧʪʬʝʡʪʫʧ-ʫʩʧʥʚʧʯʡʫʙʩʦʴʢ  

ʜʞʥʧʪʫʙʠ (ʨʞʩʛʡʰʦʴʢ, ʛʩʞʥʞʦʦʴʢ) 
         ʧʚʞʪʨʞʰʡʛʙʞʫ ʦʙʰʙʤʵʦʬʷ ʧʪʫʙʦʧʛʣʬ ʣʩʧʛʧʫʞʰʞʦʡʸ 

         ʛ ʠʧʦʞ ʥʡʣʩʧʯʡʩʣʬʤʸʯʡʡ ʨʬʫʞʥ ʧʚʩʙʠʧʛʙʦʡʸ  

         ʫʩʧʥʚʧʯʡʫʙʩʦʧʢ ʨʩʧʚʣʡ ʛ ʥʞʪʫʞ ʨʧʛʩʞʟʝʞʦʡʸ ʪʧʪʬʝʙ  

 

1.  ʇʦʚʨʝʞʜʝʥʠʝ ʩʦʩʫʜʘ, ʕʅɼʆʊɽʃʀʗ 

2.  ɺʳʜʝʣʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʝʜʠʘʪʦʨʦʚ: ɸɼʌ, ʩʝʨʦʪʦʥʠʥ, 

ʘʜʨʝʥʘʣʠʥ, ʥʝʩʪʘʙʠʣʴʥʳʝ ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, 

ʪʨʦʤʙʦʮʠʪʦʘʢʪʠʚʠʨʫʶʱʠʡ ʬʘʢʪʦʨ  

3.  ʉʧʘʟʤ ʩʦʩʫʜʘ, ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ 

ʪʨʦʤʙʦʮʠʪʦʚ 



 

 

1.  ʇʦʚʨʝʞʜʝʥʠʝ ʩʦʩʫʜʘ, ʕʅɼʆʊɽʃʀʗ 

2.  ɺʳʜʝʣʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʝʜʠʘʪʦʨʦʚ:  

3. ɸɼʌ, ʩʝʨʦʪʦʥʠʥ, ʘʜʨʝʥʘʣʠʥ, ʥʝʩʪʘʙʠʣʴʥʳʝ  

ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʪʨʦʤʙʦʮʠʪʦʘʢʪʠʚʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

  

 

 

 

1.  ʉʧʘʟʤ ʩʦʩʫʜʘ, ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʪʨʦʤʙʦʮʠʪʦʚ 

2.  ɸʜʛʝʟʠʷ ʊʮ (Platelet adhesion) - ʵʪʦ ʧʨʠʣʠʧʘʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ ʢ ʢʦʤʧʦʥʝʥʪʘʤ 

ʩʫʙʵʥʜʦʪʝʣʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʢʦʣʣʘʛʝʥʫ ) ʠʣʠ ʢ ʯʫʞʝʨʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʢ 

ʩʪʝʢʣʫ) 

3.  ɸʛʨʝʛʘʮʠʷ ʊʮ (Platelet aggregation) - ʩʢʣʝʠʚʘʥʠʝ (ʩʣʠʧʘʥʠʝ) ʪʨʦʤʙʦʮʠʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ï ʦʙʨʘʪʠʤʘʷ ʠ ʥʝʦʙʨʘʪʠʤʘʷ (ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠʘʪʦʨʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʮʝʧʪʦʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) 

 
ʋʩʣʦʚʥʦ!!!!  

ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʪʨʦʤʙʘ (ʙʝʣʦʛʦ, ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ) 



ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 

1. in vivo ɺʨʝʤʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʦ ɼʫʢʝ  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʠʢʨʦʩʦʩʫʜʦʚ ʤʦʯʢʠ ʫʭʘ 

ʧʦʩʣʝ ʥʘʨʫʰʝʥʠʷ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʧʣʦʩʢʦʛʦ ʣʘʥʮʝʪʘ ʠʣʠ ʩʢʘʨʠʬʠʢʘʪʦʨʘ. 

ɺʨʝʤʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʠ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʩʩʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ. N ʜʦ 4 ʤʠʥʫʪ. 

2. in vitro ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ  

3. in vitro ʆʮʝʥʢʘ ʨʝʪʝʥʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʥʘ ʩʪʝʢʣʝ 

%100³
-

=
ɸ

ɺɸ
ʀʈ

ʀʈ ïʠʥʜʝʢʩ ʨʝʪʝʥʮʠʠ ɸ ï ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ ʬʠʣʴʪʨʦʚʘʥʠʷ, ɺ ï ʪʦ 

ʞʝ ʧʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ.  

4. in vitro ʆʮʝʥʢʘ ʘʛʨʝʛʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠʥʜʫʢʪʦʨʘ 

ʠ ʩ ʨʘʟʥʳʤʠ ʠʥʜʫʢʪʦʨʘʤʠ ʘʛʨʝʛʘʮʠʠ 



2. ʇʣʘʟʤʝʥʥʳʡ ʛʝʤʦʩʪʘʟ 
ʤʥʦʛʦʵʪʘʧʥʳʡ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʚʩʪʚʫʝʪ ʨʷʜ 

ʙʝʣʢʦʚ ï ʧʨʦʪʝʘʟ, ʠʦʥʳ ʢʘʣʴʮʠʷ, ʘ ʪʘʢʞʝ ʥʝʬʝʨʤʝʥʪʥʳʝ ʙʝʣʢʠ-

ʘʢʮʝʣʝʨʘʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʥʘ 

ʬʦʩʬʦʣʠʧʠʜʥʳʭ ʤʘʪʨʠʮʘʭ, ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʬʠʙʨʠʥʦʚʦʛʦ ʩʛʫʩʪʢʘ 

 
 

2.1 ʄʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʵʪʘʧ ʫʩʣʦʚʥʦ ʩʦʩʪʦʷʱʠʡ ʠʟ 2 ʧʫʪʝʡ 

çʚʥʫʪʨʝʥʥʝʛʦè ʠ çʚʥʝʰʥʝʛʦè, ʧʨʠʚʦʜʷʱʠʡ ʢ ʘʢʪʠʚʘʮʠʠ 

ʧʨʦʪʨʦʤʙʠʥʘ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʝʛʦ ʚ ʘʢʪʠʚʥʳʡ ʬʝʨʤʝʥʪ ï ʪʨʦʤʙʠʥ 

 

2.2 ʂʦʥʝʯʥʳʡ ʵʪʘʧ, ʚ ʢʦʪʦʨʦʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʦʤʙʠʥʘ ʠʟ 

ʬʠʙʨʠʥʦʛʝʥʘ ʦʙʨʘʟʫʝʪʩʷ ʬʠʙʨʠʥ 

ʉʦʩʫʜʠʩʪʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʳʡ ʠ ʧʣʘʟʤʝʥʥʳʡ (ʚʪʦʨʠʯʥʳʡ, 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ) ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʛʝʤʦʩʪʘʟ ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʘʢ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʪʨʦʤʙʦʮʠʪʳ ʫʩʢʦʨʷʶʪ 

ʧʨʦʮʝʩʩ ʩʚʝʨʪʳʚʘʥʠʷ, ʘ ʧʨʦʜʫʢʪʳ ʩʚʝʨʪʳʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʪʨʦʤʙʠʥ) ʘʢʪʠʚʠʨʫʶʪ ʪʨʦʤʙʦʮʠʪʳ.  



ʇʨʦʪʨʦʤʙʠʥʘʟʥʳʡ ʢʦʤʧʣʝʢʩ 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʫʪʠ 

ʩʚʝʨʪʳʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ 

ʧʨʦʪʨʦʤʙʠʥʘʟʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʬ. ʈ3 (ʬʦʩʬʦʣʠʧʠʜʦʚ-

ʬʦʩʬʦʣʠʧʦʧʨʦʪʝʠʥʦʚʦʡ 

ʤʘʪʠʮʳ), ʠʦʥʦʚ ʉʘ2+, ʬ.ʍʘ 

ʠ ʬ. Va. ʇʨʦʪʨʦʤʙʠʥʘʟʥʳʡ 

ʢʦʤʧʣʝʢʩ ʢʘʪʘʣʠʟʠʨʫʝʪ 

ʧʨʝʚʨʘʱʝʥʠʝ 

ʧʨʦʪʨʦʤʙʠʥʘ ʚ ʪʨʦʤʙʠʥ ï 

ʢʣʶʯʝʚʦʡ ʬʝʨʤʝʥʪ 

ʩʚʝʨʪʳʚʘʥʠʷ.  



ʂʘʩʢʘʜʥʦ-ʤʘʪʨʠʯʥʘʷ ʩʭʝʤʘ 

 ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  

ʧʣʘʟʤʝʥʥʦʛʦ ʟʚʝʥʘ ʢʦʘʛʫʣʷʮʠʠ 

ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʝʡ  

ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ  

ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 

-  ʬʦʩʬʦʣʠʧʠʜʥʘʷ ʤʘʪʨʠʮʘ 

-  ʥʝʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʚʠʪʘʤʠʥ ʂ-ʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ 

- ʠʥʘʢʪʠʚʘʮʠʷ ɸʥʪʠʪʨʦʤʙʠʥʦʤ III  

- ʘʢʪʠʚʘʮʠʷ 

- ʠʥʘʢʪʠʚʘʮʠʷ 

- ʥʫʤʝʨʘʮʠʷ ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 



ɺʥʫʪʨʝʥʥʠʡ ʧʫʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʪʨʦʤʙʠʥʘʟʳ 



-  ʬʦʩʬʦʣʠʧʠʜʥʘʷ ʤʘʪʨʠʮʘ 

-  ʥʝʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʚʠʪʘʤʠʥ ʂ-ʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ 

- ʠʥʘʢʪʠʚʘʮʠʷ ɸʥʪʠʪʨʦʤʙʠʥʦʤ III  

- ʘʢʪʠʚʘʮʠʷ 
- ʠʥʘʢʪʠʚʘʮʠʷ 

ʂʘʩʢʘʜʥʦ-ʤʘʪʨʠʯʥʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʟʚʝʥʘ ʢʦʘʛʫʣʷʮʠʠ 

ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 

- ʥʫʤʝʨʘʮʠʷ ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʊʨʦʤʙʠʥ 

XII  

ʂʦʥʪʘʢʪ 

XIIa  

XII f 

XI  
XIa  

ʧʨʝʢʘʣʣʝʢʨʝʠʥ 

ʢʘʣʣʝʢʨʝʠʥ ʢʠʥʠʥʦʛʝʥ 

ʢʠʥʠʥ 

ʊʨʦʤʙʦʮʠʪʳ ʘʢʪ. 

IX  IXa  
I  

YIII:K  

YIIIa  Ca 2+ X 
II  

Xa 

Y Ya 

ʉʘ 
2+ 

II  III  

ʊʨʦʤʙʦʮʠʪʳ 

ʉʠʩʪʝʤʘ 

ʧʨʦʪʝʠʥʘ ʉ 

ɸʏʊɺ (ɸʇʊɺ) 

ɸʢʪʠʚʠʨʦʚʘʥʥʦʝ ʯʘʩʪʠʯʥʦʝ (ʧʘʨʮʠʘʣʴʥʦʝ) ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʝ ʚʨʝʤʷ 

ʂʘʦʣʠʥ 

ʌʦʩʬʦʣʠʧʠʜʥʘʷ 

ʤʘʪʨʠʮʘ 

ʂʝʬʘʣʠʥ 

ɺʄɻ 

ʅʄɻ:ʈʠʚʘʨʦʢʩʘʙʘʥ ʠ ʜʨ. 



ʥʘʠʤʝʥʦʚʘʥʠʝ ʉʦʢʨʘʱʝʥʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

  

ʇʨʦʢʦʘʛʫʣʷʥʪʥʘʷ 

ʯʘʩʪʴ 

 

  

YIII:K  

(YIII:C)  

 

ʆʙʣʘʜʘʝʪ ʘʥʪʠʛʝʤʦʬʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʩʥʠʞʝʥ ʧʨʠ ʛʝʤʦʬʠʣʠʠ ɸ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʬʘʢʪʦʨʦʤ IX, 

ʩʣʘʙʦʘʥʪʠʛʝʥʥʳʡ. 

 
ɸʥʪʠʛʝʥʥʳʡ ʤʘʨʢʝʨ 

YIII :ʂ 

 

YIII:Kar  

(YIII:Car)  

 

ɺʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʤʤʫʥʥʳʤʠ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʬʘʢʪʦʨʘ YIII :K 

 

  

ʌʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ 

(ʢʦʬʘʢʪʦʨ ʨʠʩʪʦʤʠʮʠʥʘ) 

 

  

YIII :ʌɺ 

(YIII :Pʢʦʬ) 

 

ʂʦʥʪʨʦʣʠʨʫʝʪ ʚʨʝʤʷ ʢʨʦʚʦʪʝʯʝʥʠʷ, 

ʫʯʘʚʩʪʚʫʝʪ ʚ ʘʜʛʝʟʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʚ ʠʭ 

ʨʠʩʪʦʤʠʮʠʥ ï ʘʛʨʝʛʘʮʠʠ, ʚʣʠʷʝʪ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ YIII :K ʚ ʤʫʣʴʪʠʤʝʨʘʭ. 

 
  

ɸʥʪʠʛʝʥʥʳʡ ʙʝʣʦʢ, 

ʩʚʷʟʘʥʥʳʡ ʩ YIII :ʈʢʦʬ 

 

  

YIII :PAr 

 

ʆʩʥʦʚʥʦʡ ʘʥʪʠʛʝʥ ʢʦʤʧʣʝʢʩʘ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʡ ʩ ʬʘʢʪʦʨʦʤ ɺʠʣʣʝʙʨʘʥʜʘ ʠ 

ʚʤʝʩʪʝ ʩ ʥʠʤ ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʚ ʵʥʜʦʪʝʣʠʠ. 

ɺʦʟʤʦʞʥʦ ʷʚʣʷʝʪʩʷ ʙʝʣʢʦʤ ʥʦʩʠʪʝʣʝʤ, 

ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠʤʝʨʦʚ, 

ʠ ʢʦʬʘʢʪʦʨʦʤ YIII :K. 

 

ʂʦʤʧʦʥʝʥʪʳ ʬʘʢʪʦʨʘ UIII  

ɺ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʬʘʢʪʦʨ ɺʠʣʣʝʙʨʘʥʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʬʘʢʪʦʨʦʤ YIII:ʂ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʘ ʚ ʵʥʜʦʪʝʣʠʠ ʩʦʩʫʜʦʚ ʠ 

ʚ ʘʣʴʬʘ ï ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʦʚ ʥʝ ʩʚʷʟʘʥ ʩ ʥʠʤ.  



ɺʥʝʰʥʠʡ ʧʫʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʪʨʦʤʙʠʥʘʟʳ 



-  ʬʦʩʬʦʣʠʧʠʜʥʘʷ ʤʘʪʨʠʮʘ 

-  ʥʝʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʚʠʪʘʤʠʥ ʂ-ʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ 

- ʠʥʘʢʪʠʚʘʮʠʷ ɸʥʪʠʪʨʦʤʙʠʥʦʤ III  

- ʘʢʪʠʚʘʮʠʷ 
- ʠʥʘʢʪʠʚʘʮʠʷ 

ʂʘʩʢʘʜʥʦ-ʤʘʪʨʠʯʥʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʟʚʝʥʘ ʢʦʘʛʫʣʷʮʠʠ 

ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 

- ʥʫʤʝʨʘʮʠʷ ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʊʨʦʤʙʠʥ 

ɺʥʝʰʥʠʡ ʧʫʪʴ 

ʊʢʘʥʝʚʦʡ ʬʘʢʪʦʨ 

YII  

YIIa  Ca 2+ 

X 

Ia 

Xa 

Y Ya 

ʉʘ 
2+ 

II  III  

IX  IXa  

YIII:K  

YIIIa  Ca 2+ X 
II  

XII f 

XI  

ʊʨʦʤʙʦʮʠʪʳ ʘʢʪ. 

XIa  

ʊʨʦʤʙʦʮʠʪʳ 

ʉʠʩʪʝʤʘ 

ʧʨʦʪʝʠʥʘ ʉ 

ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 

ʊʨʦʤʙʦʧʣʘʩʪʠʥ (ʧʦʣʥʦʮʝʥʥʳʡ) 

ʅʇɸ-ɸɺʠʪʂ 

(ʚʘʨʬʘʨʠʥ) 



ʉʧʦʩʦʙʳ ʚʳʨʘʞʝʥʠʷ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ (ʇɺ)  

1. ʇɺ ʚ ʩʝʢʫʥʜʘʭ  

2. ʇʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ: (N 80-120%)  

3. ʇɺ ʧʦ ʂʚʠʢʫ (ʘʢʪʠʚʥʦʩʪʴ ʬʘʢʪʦʨʦʚ 

ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʢʨʠʚʦʡ ʨʘʟʚʝʜʝʥʠʷ 

ʜʦʥʦʨʩʢʦʡ ʧʣʘʟʤʳ) N 70-110 % 

4. ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʦʪʥʦʰʝʥʠʝ: (N 0.8-1.2)  

      5. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʅʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʆʪʥʦʰʝʥʠʝ: N 0.9-1.3  
ʄʀʏ 



ʂʦʥʝʯʥʳʡ ʵʪʘʧ ï 

ʦʙʨʘʟʦʚʘʥʠʝ 

ʬʠʙʨʠʥʘ 



-  ʬʦʩʬʦʣʠʧʠʜʥʘʷ ʤʘʪʨʠʮʘ 

-  ʥʝʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʘʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

-  ʚʠʪʘʤʠʥ ʂ-ʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ 

- ʠʥʘʢʪʠʚʘʮʠʷ ɸʥʪʠʪʨʦʤʙʠʥʦʤ III  

- ʘʢʪʠʚʘʮʠʷ 
- ʠʥʘʢʪʠʚʘʮʠʷ 

ʂʘʩʢʘʜʥʦ-ʤʘʪʨʠʯʥʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʟʚʝʥʘ ʢʦʘʛʫʣʷʮʠʠ 

ʠ ʝʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ 

- ʥʫʤʝʨʘʮʠʷ ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʊʨʦʤʙʠʥ 

ʬ
ʠ
ʙ
ʨ
ʠ
ʥ
ʦ
ʛ
ʝ
ʥ

 

ʄʦʥʦʤʝʨʳ 

ʬʠʙʨʠʥʘ ʌʠʙʨʠʥ ʨʘʩʪʚʦʨʠʤʳʡ  (S) 

 

Ca 

 

2+ XIIIa  

XIII  

ʌʀɹʈʀʅ 
ʅɽʈɸʉʊɺʆʈʀʄʓʁ 

ʌʠʙʨʠʥʦʣʠʟ 

ʉʠʩʪʝʤʘ 

ʧʨʦʪʝʠʥʘ ʉ 

Ya 

XIIa  

XII f  

ʧʨʝʢʘʣʣʝʢʨʝʠʥ 

ʢʠʥʠʥ 

ʢʘʣʣʝʢʨʝʠʥ ʢʠʥʠʥʦʛʝʥ 

ʂʦʥʪʘʢʪ 

XII  

ʕʢʩʘʥʪʘ 

(ʤʝʣʘʛʘʪʨʘʥ/ 

ʢʩʠʤʝʣʘʛʘʪʨʘʥ) 



ʊʨʦʤʙʠʥ 

ʬ
ʠ
ʙ
ʨ
ʠ
ʥ
ʦ
ʛ
ʝ
ʥ

 

ʄʦʥʦʤʝʨʳ 

ʬʠʙʨʠʥʘ ʌʠʙʨʠʥ ʨʘʩʪʚʦʨʠʤʳʡ  (S) 
ʌʀɹʈʀʅ 
ʅɽʈɸʉʊɺʆʈʀʄʓʁ 

ʌʠʙʨʠʥʦʣʠʟ 

ʂʦʤʧʣʝʢʩ çɸʊ III -ʪʨʦʤʙʠʥè 

ʇɼʌʛ/ʌ 

ʈʌʄʂ (ʦ-ʬʝʥ) 

ʕʪʘʥʦʣʦʚʳʡ ʪʝʩʪ 

ɼ-ʜʠʤʝʨ 

ʌʠʙʨʠʥʦʧʝʧʪʠʜ ɸ 

ʆʉʅʆɺʅʓɽ ʄɸʈʂɽʈʓ ʊʈʆʄɹʀʅɽʄʀʀ 



ʆɹʑɸʗ ʉʍɽʄɸ 

ʇʃɸɿʄɽʅʅʆʁ 

ʂʆɸɻʋʃʗʎʀʀ 




