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ʇʦʰʪʦʚʘʥʝ ʢʦʣʝʛʠʥʠʮʝ ʠ ʢʦʣʝʛʝ, 

 
ʋ ʛʦʜʠʥʠ ʢʘʜʘ ʦʙʝʣʝʞʘʚʘ 48 ʛʦʜʠʥʘ ʧʦʩʪʦʿʘˁʘ ʠ ʫʩʧʝʰʥʦʛ ʨʘʜʘ, ʩʚʝʯʘʥʠʤ ʯʠʥʦʤ 

ʧʨʦʤʦʚʠʩʘˁʘ ʜʦʢʪʦʨʘ ʥʘʫʢʘ ʢʦʿʠ ʩʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʜʙʨʘʥʠʣʠ ʫ ʧʝʨʠʦʜʫ ʦʜ ʤʘʿʘ 
2023. ʜʦ ʤʘʿʘ 2024. ʛʦʜʠʥʝ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ ʧʦʩʪʘʿʝ ʙʦʛʘʪʠʿʠ ʟʘ ʥʦʚʠʭ 105 ʜʦʢʪʦ-
ʨʘ ʥʘʫʢʘ.   

ʇʨʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ ʦʜʙʨʘˁʝʥʘ ʿʝ ʚʝ˂ ʢʨʘʿʝʤ 
1977. ʛʦʜʠʥʝ. ʅʘ ʪʘʜʘʰˁʝʤ ʄʘʰʠʥʩʢʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ ʉʚʝʪʠʩʣʘʚ ɿʘʭʘʨ (1941ï
2000) ʿʝ, ʦʜʙʨʘʥʠʚʰʠ ʜʦʢʪʦʨʩʢʫ ʪʝʟʫ ʧʦʜ ʥʘʟʠʚʦʤ Aʥaʣʠʟa ʧʨoʮeʩa oʜʚaʣʥoʛ ʛʣoʜaˁa, ʧʦʜ 
ʤʝʥʪʦʨʩʪʚʦʤ ʧʨoʬ. ʜʨ ɹʨaʥʢʘ ʀʚʢoʚʠ˂ʘ, ʩʪʝʢʘʦ ʟʚʘˁʝ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʢʠʭ ʥʘʫʢʘ. ʆʜʙʨʘʥʘ 
ʧʨʚʦʛ ʜʦʢʪʦʨʘʪʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ ʧʨʝʜʩʪʘʚˀʘʣʘ ʿʝ ʜʦʛʘʹʘʿ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʘʢʘ-
ʜʝʤʩʢʫ ʟʘʿʝʜʥʠʮʫ, ʘʣʠ ʠ ʟʘ ʧʨʠʚʨʝʜʥʠ ʠ ʩʚʝʦʧʰʪʠ ʨʘʟʚʦʿ ʛʨʘʜʘ ʂʨʘʛʫʿʝʚʮʘ, ʢʦʿʠ ʿʝ ʫ ʪʦ ʚʨʝ-
ʤʝ ʙʠʦ ʥʦʩʠʣʘʮ ʨʘʟʚʦʿʘ ʤʘʰʠʥʩʢʝ ʠ ʘʫʪʦʤʦʙʠʣʩʢʝ ʠʥʜʫʩʪʨʠʿʝ ʫ ʜʨʞʘʚʠ. ʀʩʪʝ ʛʦʜʠʥʝ ʥʘ 
ʄʘʰʠʥʩʢʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ ʥʘʿʚʠʰʝ ʥʘʫʯʥʦ ʟʚʘˁʝ ʩʪʝʢʣʘ ʿʝ ʠ ʧʨʚʘ ʞʝʥʘ ʜʦʢʪʦʨ 
ʥʘʫʢʘ ʢʨʘʛʫʿʝʚʘʯʢʦʛ ʫʥʠʚʝʨʟʠʪʝʪʘ ï ɲʠˀʘʥʘ ʂʫʟʤʘʥʦʚʠ˂ (1928ï1981), ʢʦʿʘ ʿʝ, ʦʜʙʨʘʥʠʚʰʠ 
ʜʦʢʪʦʨʩʢʫ ʪʝʟʫ ʧʦʜ ʥʘʟʠʚʦʤ ɼʦʙʠʚʘˁʝ ʠ ʦʩʦʙʠʥʘ ʤʘʟʠʚʥʠʭ ʤʘʩʪʠ ʥʘ ʙʘʟʠ ʦʢʩʠʜʦʚʘʥʠʭ 
ʙʠˀʥʠʭ ʫˀʘ, ʩʪʝʢʣʘ ʟʚʘˁʝ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʢʠʭ ʥʘʫʢʘ.   

ʆʜ ʪʦʛ ʧʝʨʠʦʜʘ ʜʦ ʜʘʥʘʩ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ ʿʝ ʨʘʟʚʠʿʘʦ ʩʚʦʿʫ ʥʘʩʪʘʚʥʦ-
ʥʘʫʯʥʫ ʙʘʟʫ ʠ ʢʨʝʠʨʘʦ ʥʦʚʝ ʠ ʦʩʘʚʨʝʤʝˁʘʚʘʦ ʧʦʩʪʦʿʝ˂ʝ ʥʘʩʪʘʚʥʝ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʝ. ʅʘ 
ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ ʪʦʢʦʤ 47 ʛʦʜʠʥʘ ʧʦʩʪʦʿʘˁʘ ʧʨʦʤʦʚʠʩʘʥʦ ʿʝ ʫʢʫʧʥʦ ʭʠˀʘʜʫ ʩʝ-
ʜʘʤʩʪʦ ʪʨʠʜʝʩʝʪ ʩʝʜʘʤ ʜʦʢʪʦʨʘ ʥʘʫʢʘ ʠ ʜʚʘ ʜʦʢʪʦʨʘ ʫʤʝʪʥʦʩʪʠ. ʉ ʧʦʥʦʩʦʤ ʠʩʪʠʯʝʤʦ ʜʘ ʩʫ 
ʦʚʝ ʛʦʜʠʥʝ, ʧʨʚʠ ʧʫʪ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʧʨʦʤʦʚʠʩʘʥʘ ʠ ʜʚʘ ʜʦʢʪʦʨʘ ʥʘʫʢʘ ʫ 
ʦʢʚʠʨʫ  ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠʭ, ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠʭ ʠ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʠʭ ʩʪʫʜʠʿʘ. 

ʅʘ ʧʫʪʫ ʢʘ ʩʪʠʮʘˁʫ ʥʘʿʚʠʰʝʛ ʥʘʫʯʥʦʛ ʟʚʘˁʘ ï ʪʠʪʫʣʝ ʜʦʢʪʦʨʘ ʥʘʫʢʘ,  ʧʦʢʘʟʘʣʠ ʩʪʝ 
ʧʨʝʜʘʥʦʩʪ, ʠʩʪʨʘʿʥʦʩʪ, ʦʜʣʫʯʥʦʩʪ, ʢʘʦ ʠ ʩʥʘʛʫ ʟʘ ʩʘʚʣʘʜʘʚʘˁʝ ʩʚʠʭ ʠʟʘʟʦʚʘ ʢʦʿʠ ʩʫ ʚʘʤ ʩʝ 
ʥʘ ʪʦʤ ʧʫʪʫ ʥʘʰʣʠ. ʏʝʩʪʠʪʘʿʫ˂ʠ ʚʘʤ ʦʚʘʿ ʚʝʣʠʢʠ ʫʩʧʝʭ, ʞʝʣʠʤʦ ʚʘʤ ʜʘ ʥʘʩʪʘʚʠʪʝ ʜʘ ʩʝ 
ʫʩʧʝʰʥʦ ʙʘʚʠʪʝ ʥʘʫʯʥʦʤ ʤʠʰˀʫ ʠ ʦʪʚʘʨʘʪʝ ʥʦʚʝ ʥʘʫʯʥʝ ʭʦʨʠʟʦʥʪʝ. ʋʚʝʨʝʥʠ ʩʤʦ ʜʘ ˂ʝʪʝ 
ʥʘʩʪʘʚʠʪʠ ʜʘ ʠʩʪʨʘʿʘʚʘʪʝ ʥʘ ʧʫʪʫ ʥʘʫʯʥʦʛ ʨʘʟʚʦʿʘ ʠ ʛʨʘʜʠʪʠ ʫʩʧʝʰʥʝ ʥʘʫʯʥʝ ʠ ʧʨʦʬʝʩʠʦ-
ʥʘʣʥʝ ʢʘʨʠʿʝʨʝ, ʘ ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ ˂ʝ ʟʘʫʚʝʢ ʙʠʪʠ ʚʘʰ ʟʘʿʝʜʥʠʯʢʠ ʘlma mater. 

 

 

 
ʉ ʧʦʰʪʦʚʘˁʝʤ, 

ʇʨʦʬ. ʜʨ ʅʝʥʘʜ ʌʠʣʠʧʦʚʠ˂, 

ʨʝʢʪʦʨ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ 

ʇʨʦʬ. ʜʨ ɹʠˀʘʥʘ ʇʝʪʨʦʚʠ˂,  

ʧʨʦʨʝʢʪʦʨ ʟʘ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 

ʇʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨ ʈʘʥʢʦʚʠ˂, 

ʧʨʦʨʝʢʪʦʨ ʟʘ ʥʘʩʪʘʚʫ ʠ ʩʪʫʜʝʥʪʩʢʘ ʧʠʪʘˁʘ 

ʇʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨ ʉʝʥʠ˂, 

ʧʨʦʨʝʢʪʦʨ ʟʘ ʠʥʦʚʘʮʠʿʝ ʠ ʨʘʟʚʦʿ 

 

 

 

 

 
 

ʂʨʘʛʫʿʝʚʘʮ, ʿ ʫʥ 2024. 
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ˑ̑ ˓̉̋̏ ˙̯̉̌́̎̏̃̉ 

ˑ̑ ˞́̎̅̑́ ˶̘̯̏̃̉̉ ˙̯̉̌̉ 

ˑ̑ ̇́ ̪̑̉́ ˙̙̯̉̌̏̆̃̉ 

ˑ̑ ˙̗̉̌̉́ ˜̯́̔̎̏̃̉ 

ˑ̑ ˙̉̌̆̎́ ˜̯̆̓̑̏̃̉ 

ˑ̑ ˢ̑̉̒̓̉̎́ ˑ̙̯̆̌̉̂́̉  

˙̯́̑̋̏̃̉ 

ˑ̑ ˚̆̎́̅ ˔̯̌́̓̉ 

ˑ̑ ˙́̑̉̎́ ˝̯́̅̏̃̉ ˶̭̯́̋̏̃̆̃̉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˑ̑ ˟̪̉́̎́ ˏ̘̯̆̌̉̋̏̃̉ 

ˑ̑ ː̏̑́̎ ˗̘́́ ̯̑̆̃̉ 

ˑ̑ ˶̆̌̆̎́ ː̯̉̓́̑̉ 

ˑ̑ ˎ́̓́ ˗̏̎̏̃́̌̏̃ 

ˑ̑ ˞̣̌́́̎́ ˯̣̯̏̑̆̃̉ 

ˑ̑ ˚̉̋̏̌́ ˞̯̯̑̆̋̏̃̉ 

ˑ̑ ˜̆̓́̑ ˞̯̓́̎̉ 
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ʬ̓ɯʱ̄̈̑ɯˀ̄̍˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̗̖̗̓̈̓̏˸ɯ̄ɯ˰̖̏̄̑̈̔̄˷˰̖̄˳̏˸ɯ̑̔̑˲̄̏˸ɯ̏̑˳̖̑̔̄̏˸̖̄̔˰̞̏̄ɯ̝˸̞̏̑̍̏̄ɯ 
˷˸̓̄˳˰̖˰ɯƘȮƛ-˷̞̄̄˷̗̓̑̈̔̄̈̎˰̓̄̏˰ 

 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƝȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯˀ˰̓̈̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸, ̋ ̓˰˴̗̲˸˳˰ ̠

ʬ̓ɯʭ˷̄̏˰ɯʥ˳˷̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸, ̋ ̓˰˴̗̲˸˳˰ ̠
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʴ̠̑̓̄˰ɯ˄˸̖̓̑˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈˰ɯ˃˴̴˰̏̑˳̶̄ɯ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
˄̝̓̑ȭɯ˷̓ɯʨ˸̔˸̍̄̏ɯˀ˰̔̍˰̈ɯ 
ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ɯ 
ʬ̓ɯʬ˸̲˰̏ɯˀ̄̍˸̏̈̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸, ̋ ̓˰˴̗̲˸˳˰ ̠
ʬ̠̑ȭɯ˷̓ɯʬ̗̤˰̏ɯʬ̶̄̎̄ 

                                                               ˏ ˰̗̖̈̍˸̖ɯ̂˰ɯ̡̝̗̄̂̄̈ɯ̞˸̲̗̎̄ɯ̗ɯʧ˸̑˴̓˰˷ ̗
  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʘʥ ʜʦʧʨʠʥʦʩ ʫ ʦʙʣʘʩʪʠʤʘ ʦʨʛʘʥʩʢʝ ʭʝʤʠʿʝ, ʬʘʨʤʘʢʦʣʦʛʠʿʝ ʠ ʙʠʦʭʝʤʠʿʝ. 
ʉʠʥʪʝʟʦʤ ʠ ʩʚʝʦʙʫʭʚʘʪʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʦʤ ʥʦʚʠʭ ʜʝʨʠʚʘʪʘ 4,7-ʜʠʭʠʜʨʦʢʩʠʢʫʤʘʨʠʥʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ 
ʩʫ ʿʝʜʠˁʝˁʘ ʩʘ ʠʟʨʘʟʠʪʦʤ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫ, ʧʦʩʝʙʥʦ ʠʩʪʠʯʫ˂ʠ ʚʠʩʦʢʫ ʝʬʠʢʘʩʥʦʩʪ ʭʠʜʨʦʢʩʠʙʝʥʟʦʭʠʜʨʘ-
ʟʠʥʩʢʠʭ ʜʝʨʠʚʘʪʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ ʭʝʤʠʿʩʢʝ ʩʪʨʫʢʪʫʨʝ ʦʚʠʭ ʿʝʜʠˁʝˁa ʠ ʦʪʚʘʨʘʿʫ ʧʫʪ 
ʢʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʦʚʠʤ ʪʝʨʘʧʠʿʩʢʠʤ ʘʛʝʥʩʠʤʘ ʠ ʜʠʿʝʪʝʪʩʢʠʤ ʩʫʧʣʝʤʝʥʪʠʤʘ. ɼʦʧʨʠʥʦʩ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝ-
ʜʘ ʩʝ ʢʨʦʟ ʢʚʘʥʪʥʦ-ʤʝʭʘʥʠʯʢʫ ʘʥʘʣʠʟʫ ʠ ʜʫʙˀʝ ʨʘʟʫʤʝʚʘˁʝ ʤʝʭʘʥʠʟʘʤʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʜʝʣʦʚʘˁʘ. ʌʘʨʤʘʢʦʢʠʥʝ-
ʪʠʯʢʘ ʘʥʘʣʠʟʘ ʜʦʜʘʪʥʦ ʥʘʛʣʘʰʘʚʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʨʠʤʝʥʫ ʦʚʠʭ ʿʝʜʠˁʝˁʘ ʫ ʤʝʜʠʮʠʥʠ, ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʨʘʟʚʦʿʘ 
ʥʦʚʠʭ ʜʠʿʝʪʝʪʩʢʠʭ ʩʫʧʣʝʤʝʥʘʪʘ ʩʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʤ ʩʚʦʿʩʪʚʠʤʘ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʠʤʘʿʫ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʧʦʪʝʥʮʠʿʘʣʥʝ 
ʧʨʠʤʝʥʝ ʫ ʬʘʨʤʘʮʠʿʠ ʠ ʧʨʝʭʨʘʤʙʝʥʦʿ ʠʥʜʫʩʪʨʠʿʠ, ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʟʥʘʯʘʿ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʙʦʨʙʠ ʧʨʦʪʠʚ ʦʢʩʠʜʘʪʠʚʥʠʭ 
ʦʰʪʝ˂ʝˁʘ ʠ ʧʦʙʦˀʰʘˁʫ ʟʜʨʘʚˀʘ. 

 
 

 

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼ ʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʘʥ ʜʦʧʨʠʥʦʩ ʫ ʦʙʣʘʩʪʠʤʘ ʦʨʛʘʥʩʢʝ ʭʝʤʠʿʝ, ʬʘʨʤʘʢʦʣʦʛʠʿʝ ʠ ʙʠʦʭʝʤʠʿʝ. 
ʉʠʥʪʝʟʦʤ ʠ ʩʚʝʦʙʫʭʚʘʪʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʦʤ ʥʦʚʠʭ ʜʝʨʠʚʘʪʘ 4,7-ʜʠʭʠʜʨʦʢʩʠʢʫʤʘʨʠʥʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ 
ʩʫ ʿʝʜʠˁʝˁʘ ʩʘ ʠʟʨʘʟʠʪʦʤ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫ, ʧʦʩʝʙʥʦ ʠʩʪʠʯʫ˂ʠ ʚʠʩʦʢʫ ʝʬʠʢʘʩʥʦʩʪ 
ʭʠʜʨʦʢʩʠʙʝʥʟʦʭʠʜʨʘʟʠʥʩʢʠʭ ʜʝʨʠʚʘʪʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ ʭʝʤʠʿʩʢʝ ʩʪʨʫʢʪʫʨʝ ʦʚʠʭ 
ʿʝʜʠˁʝˁa ʠ ʦʪʚʘʨʘʿʫ ʧʫʪ ʢʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʦʚʠʤ ʪʝʨʘʧʠʿʩʢʠʤ ʘʛʝʥʩʠʤʘ ʠ ʜʠʿʝʪʝʪʩʢʠʤ ʩʫʧʣʝʤʝʥʪʠʤʘ. ɼʦʧʨʠʥʦʩ ʦʚʝ 
ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʢʨʦʟ ʢʚʘʥʪʥʦ-ʤʝʭʘʥʠʯʢʫ ʘʥʘʣʠʟʫ ʠ ʜʫʙˀʝ ʨʘʟʫʤʝʚʘˁʝ ʤʝʭʘʥʠʟʘʤʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ 
ʜʝʣʦʚʘˁʘ. ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʢʘ ʘʥʘʣʠʟʘ ʜʦʜʘʪʥʦ ʥʘʛʣʘʰʘʚʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʨʠʤʝʥʫ ʦʚʠʭ ʿʝʜʠˁʝˁʘ ʫ ʤʝʜʠʮʠʥʠ, 
ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʨʘʟʚʦʿʘ ʥʦʚʠʭ ʜʠʿʝʪʝʪʩʢʠʭ ʩʫʧʣʝʤʝʥʘʪʘ ʩʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʤ ʩʚʦʿʩʪʚʠʤʘ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʠʤʘʿʫ 
ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʧʦʪʝʥʮʠʿʘʣʥʝ ʧʨʠʤʝʥʝ ʫ ʬʘʨʤʘʮʠʿʠ ʠ ʧʨʝʭʨʘʤʙʝʥʦʿ ʠʥʜʫʩʪʨʠʿʠ, ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʟʥʘʯʘʿ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 
ʙʦʨʙʠ ʧʨʦʪʠʚ ʦʢʩʠʜʘʪʠʚʥʠʭ ʦʰʪʝ˂ʝˁʘ ʠ ʧʦʙʦˀʰʘˁʫ ʟʜʨʘʚˀʘ. 
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ʬ̓ɯˆ˰̏˷̓˰ɯ˧̑˳̶̡̄̄ɯˀ̶̄̍̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̏˸̂˰Ȯɯ̖̗̖̗̔̓̈̓̏˰Ȯɯ̖˸̲̑̓̄̔̈˰ɯ̄ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̒̄̄˳˰̴˰ɯ̈̑̎̒̍˸̈̔˰ 

̒˰̍˰˷̲̗̄̎ȹ((Ⱥɯ̲̑̏˰ɯ̔˰ɯ˸̖̄̍˸̏˷̄˰̎̄̏̔̈̄̎ɯ˷˸̓̄˳˰̖̄̎˰ɯ̖̖̝̓̄̒̑˰̏˰ɯ̄ɯ 
̗̖̖̗̔̒̔̄̄̔˰̏̄̎ɯƖ-˰̖̎̄̏̑̄˰̂̑̍̄̎˰ 

 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƙȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̠̓̄˰ɯ˧˸˳̶̖̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˅˰˷̶̄ 
ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
ʬ̓ɯʭ˷̄̏˰ɯʥ˳˷̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈  
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ɯɯ  
ʬ̠̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˄̳̑˰̓˸˳̶̄ 
ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 
 
 
 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʝʜʤʝʪ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʩʠʥʪʝʟʘ ʠ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʥʦʚʠʭ ʧʘʣʘʜʠʿʫʤ(II) ʢʦʤʧʣʝʢʩʘ ʩʘ ʝʪʠ-
ʣʝʥʜʠʘʤʠʥʩʢʠʤ ʜʝʨʠʚʘʪʠʤʘ ʪʨʠʧʪʦʬʘʥʘ ʠ ʩʫʧʩʪʠʪʫʠʩʘʥʠʤ 2-ʘʤʠʥʦʪʠʘʟʦʣʠʤʘ. ʉʠʥʪʝʪʠʩʘʥʦ ʿʝ ʫʢʫʧʥʦ ʜʝʩʝʪ ʥʦʚʠʭ ʿʝ-
ʜʠˁʝˁʘ ʯʠʿʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʿʝ ʫʨʘʹʝʥʘ ʧʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʩʧʝʢʪʨʦʩʢʦʧʩʢʠʭ ʠ ɼʌʊ ʤʝʪʦʜʘ, ʢʘʦ ʠ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣ-
ʪʘʪʘ ʨʝʥʜʛʝʥʩʢʝ ʩʪʨʫʢʪʫʨʥʝ ʘʥʘʣʠʟʝ, ʛʜʝ ʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ. Bʨʰʝʥʦ ʿʝ ʠ ʠʩʧʠʪʠʚʘˁʝ ʤʝʭʘʥʠʟʘʤʘ ʩʫʧʩʪʠʪʫʮʠʦʥʠʭ ʨʝʘʢʮʠʿʘ 
ʩʘ ʙʠʦʣʦʰʢʠ ʨʝʣʝʚʘʥʪʥʠʤ ʤʦʣʝʢʫʣʠʤʘ, ʢʘʦ ʠ ʠʩʧʠʪʠʚʘˁʝ ʚʨʩʪʝ ʠʥʪʝʨʘʢʮʠʿʝ ʢʦʤʧʣʝʢʩʘ ʩʘ ʙʠʦʤʦʣʝʢʫʣʠʤʘ. ʀʥʭʠʙʠ-
ʪʦʨʥʘ ʘʢʪʠʚʥʦʩʪ ʿʝʜʥʝ ʛʨʫʧʝ ʿʝʜʠˁʝˁʘ ʧʨʝʤʘ ʤʦʣʝʢʫʣʫ ɼʅʂ ʦʜʨʝʹʝʥʘ ʿʝ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʩʢʦʛ ʜʦʢʠʥʛʘ. ʉʘ ʮʠˀʝʤ 
ʦʜʨʝʹʠʚʘˁʘ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʠʭ ʿʝʜʠˁʝˁʘ ʠʩʧʠʪʠʚʘʥʘ ʿʝ in vitro ʘʥʪʠʤʠʢʨʦʙʥʘ ʠ ʘʥʪʠʪʫʤʦʨʩʢʘ 
ʘʢʪʠʚʥʦʩʪ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʟʜʚʘʿʘʿʫ ʩʝ ʿʝʜʠˁʝˁʘ ʩʘ ʜʦʙʨʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ-
ʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ. ʀʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʦʜ ʠʟʫʟʝʪʥʦʛ ʟʥʘʯʘʿʘ ʧʨʝ ʩʚʝʛʘ ʟʘ ʨʘʟʚʦʿ ʙʠʦʥʝ-
ʦʨʛʘʥʩʢʝ ʭʝʤʠʿʝ, ʘ ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʛʫ ʩʝ ʧʨʝʜʚʠʜʝʪʠ ʠ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʢʘʩʥʠʿʘ ʧʦʪʝʥʮʠʿʘʣʥʘ 
ʧʨʠʤʝʥʘ ʿʝʜʠˁʝˁʘ ʫ ʪʝʨʘʧʝʫʪʩʢʝ ʩʚʨʭʝ. 
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ʬ̓ɯˀ˰̲̓̄˰ɯˀ̤̄̍̑˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̝˸̖̈̄ɯ˸̖̈̔̓˰̈˰̖˰ɯ˲̳̄̏˸ɯ˳̖̓̔˸ɯ5ÐÚÊÜÔɯÈÓÉÜÔɯ+ȭɯ̏˰ɯ̡̖̖̑̈̔̄̏̑̔ɯ                                                                                                                                                             
̄̏̔˸̖̠̈̄̄˷˰ɯ̞̝̍̑̓̒̄̓̄̑̔˰ɯ̄ɯ̄̎̄˷˰̈̍̑̒̓̄˷˰ɯ̈̑˷ɯ̓˰̡̖̞̂̍̄̄̄ 

˸̈̔̒˸̓̄̎˸̖̏˰̞̍̏̄ɯ̎̑˷˸̍ɯ̖̔̄̔˸̎˰ 
 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƗȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈˰ɯ˃˴̴˰̏̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˄˰˳̍˸ɯˀ˰̤̈̑˳̶̄ 
ʥ˴̓̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˓˰̡̗̈ 
˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ˰̶̖̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
ʬ̓ ɯ˧˸̍˸̏˰ɯʩ˰˳̶̓̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̓˰˼̄˳˰̴˰ Ȭ̂ ̤̄̏̄˰ɯˆ̖˰̏̈̑˳̶̄Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ 
 
 

 

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʜʝʪʘˀʥʦ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʠʥʩʝʢʪʠʮʠʜʘ ʭʣʦʨʧʠʨʠʬʦʩʘ (CPF) ʠ ʠ-
ʤʠʜʘʢʣʦʧʨʠʜʘ (IMI) ʥʘ ˂ʝʣʠʿʩʢʫ ʣʠʥʠʿʫ MRC-5 ʠ ʥʘ Wistar albino ʧʘʮʦʚʝ, ʠʜʝʥʪʠʬʠʢʫʿʫ˂ʠ ʟʥʘʯʘʿʥʝ ʮʠʪʦʪʦʢʩʠʯʥʝ, ʭʝ-
ʤʘʪʦʪʦʢʩʠʯʥʝ, ʭʝʧʘʪʦʪʦʢʩʠʯʥʝ, ʥʝʬʨʦʪʦʢʩʠʯʥʝ ʠ ʥʝʫʨʦʪʦʢʩʠʯʥʝ ʝʬʝʢʪʝ. ɼʦʢʫʤʝʥʪʦʚʘʥʦ ʿʝ ʜʘ CPF ʠʟʘʟʠʚʘ ʠʟʨʘʞʝʥʠʿʝ 
ʩʤʘˁʝˁʝ ʚʠʿʘʙʠʣʥʦʩʪʠ ˂ʝʣʠʿʘ ʠ ʭʝʤʘʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ, ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ˁʝʛʦʚʫ ʚʝ˂ʫ ʪʦʢʩʠʯʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ IMI. 
ʆʪʢʨʠʚʝʥʘ ʿʝ ʠʥʜʫʢʮʠʿʘ ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʦʙʘ ʠʥʩʝʢʪʠʮʠʜʘ, ʧʦʩʝʙʥʦ ʫ ʿʝʪʨʠ, ʢʨʦʟ ʧʦʚʝ˂ʘˁʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ 
ʠ ʧʨʦʤʝʥʝ ʫ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʭ ʝʥʟʠʤʘ. ʇʦʩʝʙʥʘ ʧʘʞˁʘ ʙʠʣʘ ʿʝ ʧʦʩʚʝ˂ʝʥʘ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʦʪʝʢʪʠʚʥʠʭ ʝʬʝ-
ʢʘʪʘ ʙʝʣʝ ʠʤʝʣʝ, ʢʦʿʠ ʩʫ ʩʝ ʠʩʪʘʢʣʠ ʢʘʦ ʢˀʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. ɸʥʘʣʠʟʝ ʩʫ ʦʪʢʨʠʣʝ ʜʘ ʝʢʩʪʨʘʢʪ ʙʝʣʝ 
ʠʤʝʣʝ ʝʬʠʢʘʩʥʦ ʥʝʫʪʨʘʣʠʰʝ ʪʦʢʩʠʯʥʝ ʝʬʝʢʪʝ ʠʥʩʝʢʪʠʮʠʜʘ ʩʤʘˁʫʿʫ˂ʠ ʦʢʩʠʜʘʪʠʚʥʠ ʩʪʨʝʩ, ʧʦʩʝʙʥʦ ʫ ʿʝʪʨʠ, ʤʝʭʘʥʠ-
ʟʤʠʤʘ ʢʦʿʠ ʜʝʣʫʿʫ ʢʨʦʟ ʧʨʦʤʝʥʝ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʭ ʝʥʟʠʤʘ ʠ ʩʤʘˁʝˁʝ ʣʠʧʠʜʥʝ ʧʝʨʦʢʩʠʜʘʮʠʿʝ ʟʘʭʚʘˀʫʿʫ˂ʠ 
ʙʦʛʘʪʩʪʚʫ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʥʫʜʝ ʪʝʤʝˀ ʟʘ ʙʫʜʫ˂ʘ ʠʩʧʠʪʠʚʘˁʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ 
ʠʥʩʝʢʪʠʮʠʜʘ ʠ ʧʨʠʨʦʜʥʠʭ ʝʢʩʪʨʘʢʘʪʘ, ʩʘ ʠʤʧʣʠʢʘʮʠʿʘʤʘ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ ʠ ʨʘʟʚʦʿ ʥʦʚʠʭ ʪʝʨʘʧʝʫʪʩʢʠʭ ʧʨʠʩʪʫʧʘ. 
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ʬ̓ɯˀ̠̄̍̄˰ɯ˄˰̗̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ̑̎̒˰̓˰̖̄˳̏˰ɯ˰̏˰̍̄̂˰ɯ˰̖̖̗̏̄̎̑̓̔̈̑˴ɯ̄ɯ̓˸˷̑̈̔ɯ̖̒̑˸̠̲̏̄˰̍˰ɯ̑˷˰˲̓˰̞̏̄ 
̒̍˰̖̄̏˰ȹ(5Ⱥɯ̈̑̎̒̍˸̈̔˰ɯ̄ɯ̓˸̔˳˸̓˰̖̓̑̍˰ɯ̗ɯÐÕɯÝÐÛÙ̑ɯ̄ɯÐÕɯÝÐÝÖɯ̖̓˸̖̎˰̏̄̎˰ 

 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƕƗȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ˰̶̖̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈˰ɯ˃˴̴˰̏̑˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
˄̝̓̑ȭɯ˷̓ɯ˄˸̠̓̄˰ɯʨ˰̳̔̄˸˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 
˄̝̓̑ȭɯ˷̓ɯʨ˸̠̓̄˰ɯ˧˸˳̶̖̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʝʬʝʢʪʠ ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʠʭ ʧʣʘʪʠʥʘ(IV) ʢʦʤʧʣʝʢʩʘ ʩʘ ʦʜʨʝʹʝ-
ʥʠʤ ʝʩʪʨʠʤʘ ʝʪʠʣʝʥʜʠʘʤʠʥ-N,Nǋ-ʜʠ-S,S-(2,2ǋ-ʜʠʙʝʥʟʠʣ ʘʮʝʪʘʪʘ) ʠ ˁʠʭʦʚʠʭ ʢʦʪʨʝʪʤʘʥʘ ʩʘ ʨʝʩʚʝʨʘʪʨʦʣʦʤ ʫ in vitro ʠ in 
vivo ʫʩʣʦʚʠʤʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʜʝʣ ʩʠʩʪʝʤʠʤʘ. ʋʩʣʝʜ ʧʦʚʝ˂ʘʥʝ ʠʥʮʠʜʝʥʮʝ ʤʘʣʠʛʥʠʭ ʙʦʣʝʩʪʠ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʪʫʤʦʨ-
ʩʢʠʭ ˂ʝʣʠʿʘ ʠ ʥʝʩʝʣʝʢʪʠʚʥʠʭ ʝʬʝʢʘʪʘ ʭʝʤʦʪʝʨʘʧʝʫʪʠʢʘ, ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʥʘʫʯʥʦʿ ʦʙʣʘʩʪʠ ʩʫ ʦʜ ʩʫʰʪʠʥʩʢʝ ʚʘʞʥʦʩʪʠ 
ʟʘ ʧʨʦʥʘʣʘʟʘʢ ʠ ʨʘʟʚʦʿ ʥʦʚʠʭ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʤʝʜʠʢʘʤʝʥʘʪʘ ʩʘ ʠʟʨʘʞʝʥʦʤ ʩʝʣʝʢʪʠʚʥʦʰ˂ʫ ʠ ʠʥʪʝʥʟʠʚʥʠʿʠʤ ʘʥʪʠʪʫʤʦʨ-
ʩʢʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ. ɱʝʜʘʥ ʦʜ ʤʝʭʘʥʠʟʘʤʘ ʘʥʪʠʪʫʤʦʨʩʢʦʛ ʜʝʿʩʪʚʘ ʮʠʩʧʣʘʪʠʥʝ ʠ ˁʝʥʠʭ ʜʝʨʠʚʘʪʘ ʿʝ ʥʘʨʫʰʘʚʘˁʝ ʨʝʜʦʢʩ 
ʭʦʤʝʦʩʪʘʟʝ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ, ʰʪʦ ʚʦʜʠ ʥʘʩʪʘʥʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʠ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʠʥʜʫʢʮʠʿʠ ʘʧʦʧʪʦʟʝ ʪʫʤʦʨ-
ʩʢʠʭ ˂ʝʣʠʿʘ, ʘʣʠ ʠ ʨʘʟʚʦʿʫ ʦʢʩʠʜʘʪʠʚʥʠʭ ʦʰʪʝ˂ʝˁʘ ʟʜʨʘʚʠʭ ˂ʝʣʠʿʘ ʠ ʪʢʠʚʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʿʝʨ ʩʫ ʧʨʚʠ 
ʧʫʪ ʠʩʧʠʪʠʚʘʥʠ ʤʝʭʘʥʠʟʤʠ ʘʥʪʠʪʫʤʦʨʩʢʦʛ ʠ ʧʨʦʦʢʩʠʜʘʪʠʚʥʦʛ/ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʜʝʿʩʪʚʘ ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʠʭ ʧʣʘʪʠ-
ʥʘ(IV) ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʦʹʝ ʠ ʝʬʝʢʘʪʘ ʢʦʤʙʠʥʦʚʘʥʠʭ ʪʨʝʪʤʘʥʘ ʨʝʩʚʝʨʘʪʨʦʣʘ ʠ ʦʚʠʭ ʢʦʤʧʣʝʢʩʘ ʥʘ ˂ʝʣʠʿʘʤʘ ʪʫʤʦʨʘ ʜʦʿʢʝ 
ʠ ʧʣʘʮʝʥʪʝ ʠ ʟʜʨʘʚʠʭ ʬʠʙʨʦʙʣʘʩʪʘ ʧʣʫ˂ʘ, ʢʘʦ ʠ ʥʘ ʦʜʘʙʨʘʥʘ ʪʢʠʚʘ ʢʦʨʠʰ˂ʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʞʠʚʦʪʠˁʘ. ʈʝʟʫʣʪʘ-
ʪʠ ʜʠʩʝʨʪʘʮʠʿʝ ʜʦʧʨʠʥʦʩʝ ʨʘʩʚʝʪˀʘʚʘˁʫ ʤʝʭʘʥʠʟʘʤʘ ʜʝʿʩʪʚʘ ʠʩʧʠʪʠʚʘʥʠʭ ʿʝʜʠˁʝˁʘ ʠ ʧʨʫʞʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ˁʠʭʦʚʦʛ ʜʘ-
ˀʝʛ ʢʦʨʠʰ˂ʝˁʘ ʫ ʮʠˀʫ ʢʨʝʠʨʘˁʘ ʚʘʨʠʿʝʪʝʪʘ ʧʣʘʪʠʥʘ (IV) ʢʦʤʧʣʝʢʩʘ ʩʘ ʠʟʨʘʞʝʥʠʿʦʤ ʩʝʣʝʢʪʠʚʥʦʰ˂ʫ ʠ ʧʨʦʥʘʣʘʩʢʫ ʝ-
ʬʠʢʘʩʥʠʿʝʛ ʧʨʠʨʦʜʥʦʛ ʘʥʪʠʦʢʩʠʜʘʥʩʘ ʢʦʿʠ ʙʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʙʠʣʠ ʧʨʠʤʝˁʠʚʘʥʠ ʢʘʦ ʭʝʤʦʧʨʝʚʝʥʪʠʚʥʠ ʠ/ʠʣʠ ʭʝʤʦʪʝʨʘ-
ʧʝʫʪʩʢʠ ʘʛʝʥʩʠ. 
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ʬ̓ɯ,̄̍˸̏˰ɯ˄˸̖̓̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̏˸̂˰Ȯɯ˰̖̝̏̄̒̓̑̍̄˸̓˰̖̄˳̏˰ɯ˰̖̈̄˳̖̏̑̔ɯ̄ɯ̝̖̍̄̒̑̄̍̏̑̔ɯ̏̑˳̞̄ɯ˷˸̓̄˳˰̖˰ɯ
̞̄̏̑̍̄̏-4-̈˰̓˲̑̈̔̄̍̏˸ɯ̈̄̔˸̍̄̏˸ɯ̈˰̑ɯ̖̒̑˸̠̲̏̄˰̞̍̏̄ɯ̞̄̏̄˲̖̄̑̓˰ɯ 

˷̞̄̄˷̖̓̑̑̓̑˰̖ɯ˷˸̞̄˷̓̑˴˸̏˰̂˸ 
 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƙȭɯƜȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯʬȭɯ˧̑̈̔̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯˈ̝̗̓̄̏̑˳̶̄ 
ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
˄̝̓̑ȭɯ˷̓ɯˆ̴̑˰ɯˀ̶̄̔̄̓̍̄ɯʬ˸̶̡̏̄ 
ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
ʬ̠̑ȭɯ˷̓ɯʶ˳˰̏ɯʬ˰̳̎˰̏̑˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʩʧʝʰʥʦ ʩʫ ʠʟʚʨʰʝʥʝ ʩʠʥʪʝʟʝ ʜʝʨʠʚʘʪʘ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʢʩʠʣʥʝ ʢʠʩʝʣʠʥʝ ʠ 
ʜʦʙʠʿʝʥʠ ʩʫ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʨʝʟʫʣʪʘʪʠ ʫ ʦʢʚʠʨʫ ʙʠʦʣʦʰʢʠʭ ʠʩʧʠʪʠʚʘˁʘ. ʆʜ ʫʢʫʧʥʦ 48 ʪʝʩʪʠʨʘʥʠʭ ʿʝʜʠˁʝˁʘ, 22 ʿʝ ʧʦ-
ʢʘʟʘʣʦ ʙʦˀʫ ʩʧʦʩʦʙʥʦʩʪ ʠʥʭʠʙʠʮʠʿʝ ʝʥʟʠʤʘ ʜʠʭʠʜʨʦʦʨʦʪʘʪ ʜʝʭʠʜʨʦʛʝʥʘʟʝ ʦʜ ʨʝʬʝʨʝʥʪʥʦʛ ʿʝʜʠˁʝˁʘ Leflunomide-ʘ. 
ʆʚʘʿ ʧʦʜʘʪʘʢ ʤʦʞʝ ʙʠʪʠ ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʧʨʠʣʠʢʦʤ ʩʠʥʪʝʟʝ ʙʫʜʫ˂ʠʭ ʜʝʨʠʚʘʪʘ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʢʩʠʣʥʝ ʢʠʩʝʣʠʥʝ ʢʘʦ 
ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʪʝʨʘʧʝʫʪʩʢʠʭ ʘʛʝʥʘʩʘ. ʇʦʨʝʜ ʪʦʛʘ, ʚʝʣʠʢʠ ʙʨʦʿ ʠʩʧʠʪʘʥʠʭ ʜʝʨʠʚʘʪʘ ʿʝ ʧʦʢʘʟʘʦ ʥʘʿʤʘˁʫ ʪʦʢʩʠʯʥʦʩʪ ʟʘ 
ʟʜʨʘʚʫ ˂ʝʣʠʿʩʢʫ ʣʠʥʠʿʫ ʰʪʦ ʪʘʢʦʹʝ ʜʦʧʨʠʥʦʩʠ ʦʚʦʿ ʦʙʣʘʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ. ɼʦʙʨʝ ʣʠʧʦʬʠʣʥʝ ʠ ʩʦʣʫʙʠʣʥʝ ʦʩʦʙʠʥʝ ʢʦʿʝ 
ʧʦʩʝʜʫʿʫ ʦʜʨʝʹʝʥʘ ʿʝʜʠˁʝˁʘ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʨʘʜʘ ʠʤʘʿʫ ʚʝʣʠʢʠ ʟʥʘʯʘʿ, ʘ ʦʚʠ ʧʦʜʘʮʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʜʩʪʨʝʢ ʟʘ ˁʠʭʦʚʦ 
ʜʘˀʝ ʠʩʪʨʘʞʠʚʘˁʝ. ʋ ʦʢʚʠʨʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʩʚʝ ʠʟʚʨʰʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʤʝʪʦʜʝ ʩʫ ʜʦʙʨʦ ʦʧʠʩʘʥʝ ʠ ʤʦʛʫ 
ʩʝ ʜʘˀʝ ʧʨʠʤʝˁʠʚʘʪʠ. ʊʘʢʦʹʝ, ʠʥʪʝʨʘʢʮʠʿʝ ʢʦʿʝ ʦʩʪʚʘʨʫʿʫ ʿʝʜʠˁʝˁʘ ʩʘ ʝʥʟʠʤʦʤ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʩʢʦʛ 
ʜʦʢʠʥʛʘ. ʉʘʟʥʘˁʘ ʜʦʙʠʿʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ʦʚʝ ʤʝʪʦʜʝ ʤʦʛʫ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ ʧʨʠʣʠʢʦʤ ʜʘˀʝ ʤʦʜʠʬʠʢʘʮʠʿʝ ʭʠʥʦʣʠʥ-4-
ʢʘʨʙʦʢʩʠʣʥʠʭ ʢʠʩʝʣʠʥʘ ʠ ʦʜʘʙʠʨʘ ʩʪʨʫʢʪʫʨʥʠʭ ʬʨʘʛʤʝʥʘʪʘ ʙʫʜʫ˂ʠʭ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʠʥʭʠʙʠʪʦʨʘ. 

 

 

 
 

ˠ
˚
˕
ˏ
˒
˝
˔
˕
˟
˒
˟

 
 ɣ˗
˝
ˍ
ː
ˠ
˶
˒
ˏ
ˣ
ˠ

 

 ˠ
˚
˕
ˏ
˒
˝
˔
˕
˟
˒
˟

 
 ɣ˗
˝
ˍ
ː
ˠ
˶
˒
ˏ
ˣ
ˠ

 



 

 20                                                                                      ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                   

ʬ̓ɯː̖̓̄̔̄̏˰ɯʬ˸̍̄˲˰̶̤̄ɯˀ˰̓̈̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀɿʀʏʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˈ˸̲̑̓̄̔̈̑-̗̏̎˸̡̓̄̈˰ɯ̎˸̖̑˷˰ɯ̂˰ɯ̑˷̓˸̭̄˳˰̴˸ɯ̒˰̓˰̎˸̖˰̓˰ɯ̲̑̏̄̂˰̠̲̄˸ɯ̄ 

˸̍˸̖̈̓̑̏̔̈˸ɯ̠̈̑̏˸̖̏̓˰̠̲̄˸ɯ̗ɯ̠̒̓̑˸̔̄̎˰ɯ̖̄̏˸̓˰̠̲̈̄˸ɯ̗̄̎̒̍̔̏̑˴ɯ̍˰̔˸̓̔̈̑˴ɯ 

̂̓˰̡˸̴˰ɯ̔˰ɯ̎˰̖˸̲̓̄˰̍̄̎˰ɯ˲̤̄̑̍̑̈̑˴ɯ̒̑̓˸̈̍˰ 
 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƗƔȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̄̑̍˸̖˰ɯ˄˸̖̓̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ˳˸̖̄̔̍˰˳ɯˆ˰˳̑˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˀ˰̡̏˸˳ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 
˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯʺ̑˳˰̡˸˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
ʬ̓ɯˆ˰̴˰ɯˈ̶̤̑̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̗̄̂̄̈ɯ̗ɯʧ˸̑˴̓˰˷̗ 
ʬ̠̑ȭɯ˷̓ɯ˧˰̔̏˰ɯˆ̖˸˳˰̏̑˳̶̄ 
˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯʺ̓˰˴̗̲˸˳̠̗ 
 
 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʝʜʤʝʪ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʦʨʠʿʝʥʪʠʩʘʥ ʢʘ ʠʩʪʨʘʞʠʚʘˁʫ ʠ ʤʦʜʝʣʦʚʘˁʫ ʧʨʦʮʝʩʘ ʛʝʥʝʨʘʮʠʿʝ ʩʣʦʙʦʜʥʠʭ 
ʝʣʝʢʪʨʦʥʘ, ʫʟ ʧʦʩʝʙʘʥ ʬʦʢʫʩ ʥʘ ʤʘʪʝʨʠʿʘʣʝ ʙʠʦʣʦʰʢʦʛ ʧʦʨʝʢʣʘ ʢʘʜʘ ʩʫ ʠʟʣʦʞʝʥʠ ʠʥʪʝʥʟʠʚʥʦʤ ʣʘʩʝʨʩʢʦʤ ʟʨʘʯʝˁʫ. ɸʢ-
ʮʝʥʘʪ ʿʝ ʩʪʘʚˀʝʥ ʥʘ ʜʝʪʘˀʥʫ ʘʥʘʣʠʟʫ ʧʘʨʘʤʝʪʘʨʘ ʿʦʥʠʟʘʮʠʿʝ, ʯʠʤʝ ʩʝ ʧʦʩʪʠʞʝ ʫʚʠʜ ʫ ʢʦʤʧʣʝʢʩʥʫ ʜʠʥʘʤʠʢʫ ʦʚʦʛ ʬʝʥʦ-
ʤʝʥʘ. ʇʨʠʤʝʥʘ ʘʥʘʣʠʪʠʯʢʠʭ ʠ ʥʫʤʝʨʠʯʢʠʭ ʘʣʛʦʨʠʪʘʤʘ ʥʘ ʦʜʘʙʨʘʥʝ ʚʨʝʤʝʥʩʢʝ ʩʢʘʣʝ ʦʤʦʛʫ˂ʠʣʘ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ ʠʥʪʝ-
ʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʣʘʩʝʨʩʢʦʛ ʟʨʘʯʝˁʘ ʠ ʤʘʪʝʨʠʿʘʣʘ, ʩʘ ʮʠˀʝʤ ʧʨʝʜʚʠʹʘˁʘ ʚʨʝʤʝʥʩʢʝ ʜʠʩʪʨʠʙʫʮʠʿʝ ʩʣʦʙʦʜʥʠʭ ʝʣʝʢʪʨʦʥʘ. 
ɼʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʚʠʩʦʢʘ ʧʨʝʮʠʟʥʦʩʪ ʦʚʦʛ ʤʦʜʝʣʘ, ʜʝʪʘˀʥʦ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʜʦʧʨʠʥʦʩʠ ʢˀʫʯʥʠʭ ʧʨʦʮʝʩʘ ʫʢˀʫʯʫʿʫ˂ʠ 
ʬʦʪʦʿʦʥʠʟʘʮʠʿʫ, ʢʘʩʢʘʜʥʫ ʠ ʪʝʨʤʘʣʥʫ ʿʦʥʠʟʘʮʠʿʫ, ʿʦʥʠʟʘʮʠʿʫ ʭʨʦʤʦʬʦʨʘ, ʜʠʬʫʟʠʿʫ ʠ ʨʝʢʦʤʙʠʥʘʮʠʿʫ. ɼʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜ-
ʩʪʘʚˀʘ ʟʘʢˀʫʯʢʝ ʦ ʥʘʯʠʥʫ ʥʘ ʢʦʿʠ ʧʘʨʘʤʝʪʨʠ ʣʘʩʝʨʩʢʦʛ ʩʥʦʧʘ ʧʦʧʫʪ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ, ʪʨʘʿʘˁʘ ʧʫʣʩʘ ʠ ʝʥʝʨʛʠʿʝ ʧʫʣʩʘ, 
ʢʘʦ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʚʨʰʠʥʝ ʤʘʪʝʨʠʿʘʣʘ, ʫʪʠʯʫ ʥʘ ʛʝʥʝʨʘʮʠʿʫ ʩʣʦʙʦʜʥʠʭ ʝʣʝʢʪʨʦʥʘ ʠ ʤʦʜʠʬʠʢʘʮʠʿʫ ʧʦʚʨʰʠʥʝ. ʈʝ-
ʟʫʣʪʘʪʠ ʩʫ ʫʧʦʨʝʹʝʥʠ ʩʘ ʥʝʜʘʚʥʦ ʦʙʿʘʚˀʝʥʠʤ ʥʫʤʝʨʠʯʢʠʤ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʧʦʜʘʮʠʤʘ, ʩʘ ʢʦʿʠʤʘ ʩʝ ʩʣʘʞʫ, ʯʠʤʝ ʩʝ 
ʧʦʪʚʨʹʫʿʝ ʚʘʣʠʜʥʦʩʪ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 
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ʬ̓ɯˁ˸̏˰˷ɯʴ̍˰̶̖̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̤̈̑̍̑̈˰ɯ˷̝̄˸̓˸̠̲̏̄˰̠̲̄˰ɯ˳̖̓̔˸ɯ3ÌÜÊÙÐÜÔɯÔÖÕÛÈÕÜÔɯ+ȭɯȹ+ÈÔÐÈÊÌÈÌȺɯ̏˰ 

̖̔˰̤̖̏̄̄̎˰ɯ̔˰ɯ̈̓˸̴̡˰̡̈̑̎ɯ̄ɯ̔˸̓̒˸̖̖̏̄̏̄̔̈̑̎ɯ˴˸̤̑̍̑̈̑̎ɯ̒̑˷̍̑˴̑̎ 
 

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƚȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯˆ̖˰̏̈̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˧˰̔̎̄̏˰ɯ˖̄̏˼˰̓-ˆ˸̶̗̈̍̄ 
ʧ̤̄̑̍̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
ʬ̓ɯʬ˰̲̏̄˸̍˰ɯˀ̶̤̄̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ɯ 
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̓˰˼̄˳˰̴˰ɯȬ̂ ̤̄̏̄˰ɯˆ̖˰̏̈̑˳̶̄Ɂ ̗  ʧ˸̑˴̓˰˷̗ 
ʬ̓ɯˆ˰̴˰ɯʧ̗˷˸̡˸˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 
ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̓˰˼̄˳˰̴˰ɯȬ̂ ̤̄̏̄˰ɯˆ̖˰̏̈̑˳̶̄Ɂ ̗ ɯʧ˸̑˴̓˰˷̗                    
 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʜʘʿʝ ʜʦʧʨʠʥʦʩ ʥʘʫʯʥʠʤ ʩʘʟʥʘˁʠʤʘ ʫ ʫʪʚʨʹʠʚʘˁʫ ʨʘʟʣʠʢʘ ʥʘ ʝʢʦʬʠʟʠʦʣʦʰʢʠʤ ʠ ʤʦʨʬʦ-
ʘʥʘʪʦʤʩʢʠʤ ʦʩʦʙʠʥʘʤʘ ʚʨʩʪʝ Teucrium montanum L. ʫʩʣʦʚˀʝʥʠʤ ʪʠʧʦʤ ʧʦʜʣʦʛʝ ʥʘ ʩʪʘʥʠʰʪʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʢʦʣʠʯʠʥʫ 
ʝʣʝʤʝʥʘʪʘ ʫ ʥʘʜʟʝʤʥʠʤ ʜʝʣʦʚʠʤʘ, ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʢʚʘʥʪʠʪʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ, ʢʚʘʣʠʪʘʪʠʚʥʠ ʩʘʩʪʘʚ ʠ 
ʧʨʦʮʝʥʘʪ ʨʝʣʘʪʠʚʥʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʝʪʘʨʩʢʦʛ ʫˀʘ, ʢʘʦ ʠ ʨʘʟʣʠʢʘ ʥʘ ʤʦʨʬʦ-ʘʥʘʪʦʤʩʢʦʤ ʥʠʚʦʫ ʩʘ ʘʩʧʝʢʪʘ ʝʢʦʣʦʰʢʝ ʜʠ-
ʬʝʨʝʥʮʠʿʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʝ ʚʨʩʪʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠʤʘʿʫ ʥʘʫʯʥʠ ʟʥʘʯʘʿ ʢʦʿʠ ʩʝ ʦʛʣʝʜʘ ʫ ʧʨʝʮʠʟʥʦʤ ʫʪʚʨʹʠʚʘˁʫ ʢʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠˀʢʝ ʢʦʿʝ ʩʫ ʧʦʜ ʜʠʨʝʢʪʥʠʤ ʫʪʠʮʘʿʝʤ ʝʜʘʬʩʢʠʭ ʫʩʣʦʚʘ, ʢʘʦ ʠ ˁʠʭʦʚʦʤ ʩʘʛʣʘʜʝʚʘˁʫ ʧʨʠʣʠʢʦʤ ʜʝʬʠʥʠ-
ʩʘˁʘ ʠʥʪʨʘʩʧʝʮʠʿʩʢʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʠ ʪʘʢʩʦʥʦʤʠʿʝ ʠʩʪʨʘʞʠʚʘʥʝ ʚʨʩʪʝ. ʉʘ ʝʢʦʣʦʰʢʦʛ ʘʩʧʝʢʪʘ, ʨʝʟʫʣʪʘʪʠ ʩʫ ʟʥʘʯʘʿʥʠ 
ʟʘ ʜʝʪʘˀʥʦ ʩʘʛʣʝʜʘʚʘˁʝ ʘʜʘʧʪʠʚʥʠʭ ʦʩʦʙʠʥʘ ʠ ʝʢʦʣʦʰʢʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʝ ʚʨʩʪʝ, ʩʘ ʝʚʝʥʪʫʘʣʥʦʤ ʧʨʠʤʝʥʦʤ 
ʢʦʜ ʦʩʪʘʣʠʭ ʪʘʢʩʦʥʦʤʩʢʠ ʩʨʦʜʥʠʭ ʚʨʩʪʘ, ʢʘʦ ʠ ʢʦʜ ʚʨʩʪʘ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʠʩʪʦʿ ʝʢʦʣʦʰʢʦʿ ʛʨʫʧʠ.  
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ʬ̓ɯˀ˰̓̄̏˰ɯ˅˰˷̑˳̶̄ɯ˧˰̈̑˳̳˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ˴˸̡̖̞̏̑̑̈̔̄̏̄ɯ̄ɯ̡̠̖̖̞̄̑̑̈̔̄̏̄ɯ˸̝˸̈˰̖˰ɯ˳̖̓̔˰ɯ ÙÛÌÔÐÚÐÈɯ
ÝÜÓÎÈÙÐÚɯ̄ɯ ÙÛÌÔÐÚÐÈɯÈÓÉÈɯ̏˰ɯ̞̗̎˰̏˸ɯ̝̠̖̍̄̎̑̄˸ɯÐÕɯÝÐÛÙÖɯ̄ɯ26-ƘƜƔɯ̶˸̲̗̍̄̔̈ 

̲̗̍̄̏̄ɯ̈˰̠̓̄̏̑̎˰ɯ̈̑̍̑̏˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƛȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˃̍̄˳˸̓˰ɯˀ̤̄̍̑˸˳̶̄-ˬ̭̑̓˸˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̓ɯʩ̑̓˷˰̏˰ɯ˧̶̑̈̔̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̗̏̈̍˸˰̓̏˸ɯ̏˰̗̈˸ɯȬʨ̡̄̏˰Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̓̈̑ɯʩ̶̡̗̲̓̄̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯˆ̖˰̏̈̑˳̶̄ɯ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯɯ 
 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʎʠˀ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʜʘ ʩʝ ʠʩʧʠʪʘ ʬʠʪʦʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʠ ʛʝʥʦʪʦʢʩʠʯʥʠ ʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʘʪ ʝʢʩʪʨʘ-
ʢʘʪʘ (ʤʝʪʘʥʦʣʩʢʠ, ʘʮʝʪʦʥʩʢʠ ʠ ʚʦʜʝʥʠ) Artemisia vulgaris L. ʠ Artemisia alba Turra ʧʦʿʝʜʠʥʘʯʥʦ ʠ ʫ ʢʦʤʙʠʥʦʚʘʥʦʤ ʪʨʝ-
ʪʤʘʥʫ ʩʘ ʤʠʪʦʤʠʮʠʥʦʤ ʎ (ʄʄʎ). ɽʢʩʪʨʘʢʪʠ A. vulgaris ʙʠʣʠ ʩʫ ʙʦʛʘʪʠʿʠ ʫʢʫʧʥʠʤ ʬʝʥʦʣʥʠʤ ʿʝʜʠˁʝˁʠʤʘ ʠ ʬʣʘʚʦʥʦʠ-
ʜʠʤʘ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʝʢʩʪʨʘʢʪʠʤʘ A. alba. ʂʚʘʥʪʠʬʠʢʘʮʠʿʦʤ ʠ ʢʚʘʣʠʬʠʢʘʮʠʿʦʤ ʩʘʩʪʘʚʘ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʝʢʩʪʨʘʢʘʪa 
ʫʦʯʝʥʦ ʿʝ ʜʘ ʩʫ  ʤʝʪʘʥʦʣʩʢʠ ʝʢʩʪʨʘʢʪʠ ʦʙʝ ʙʠˀʥʝ ʚʨʩʪʝ ʥʘʿʙʦʛʘʪʠʿʠ ʧʨʠ ʯʝʤʫ ʿʝ ʦʜ ʬʝʥʦʣʘ ʥʘʿʚʠʰʝ ʙʠʣʦ ʭʣʦʨʦʛʝʥʩʢʝ 
ʢʠʩʝʣʠʥʝ, ʘ ʦʜ ʬʣʘʚʦʥʦʠʜʘ ʢʚʝʨʮʝʪʠʥ-3-ʆ-ʛʣʫʢʦʧʠʨʘʥʦʟʠʜʘ. ɽʢʩʪʨʘʢʪʠ A. alba ʠʩʧʦˀʠʣʠ ʩʫ ʚʝ˂ʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʘʪ 
ʥʘ ˂ʝʣʠʿʝ ʢʘʨʮʠʥʦʤʘ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʝʢʩʪʨʘʢʪʠʤʘ A. vulgaris, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʚʝ˂ʠ ʮʠʪʦʩʪʘʪʩʢʠ ʝʬʝʢʘʪ ʧʦʩʨʝʜʦʚʘʥ ʨʘʥʦʤ 
ʘʧʦʧʪʦʟʦʤ ʧʦʩʪʠʛʥʫʪ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʘʮʝʪʦʥʩʢʠʤ ʝʢʩʪʨʘʢʪʦʤ A. alba. ʋ ʟʜʨʘʚʠʤ ˂ʝʣʠʿʘʤʘ ʩʘʤʦ ʚʦʜʝʥʠ ʝʢʩʪʨʘʢʪ ʙʠˀʢʝ 
A. alba ʥʠʿʝ ʜʝʣʦʚʘʦ ʛʝʥʦʪʦʢʩʠʯʥʦ. ʂʘʜʘ ʩʫ ʢʦʤʙʠʥʦʚʘʥʠ ʩʘ ʄʄʎ, ʩʚʠ ʘʥʘʣʠʟʠʨʘʥʠ ʝʢʩʪʨʘʢʪʠ ʦʙʝ ʙʠˀʥʝ ʚʨʩʪʝ ʦʩʪʚʘ-
ʨʠʣʠ ʩʫ ʩʝʣʝʢʪʠʚʥʦ ʜʝʿʩʪʚʦ ʠʥʜʫʢʫʿʫ˂ʠ ʟʥʘʯʘʿʘʥ ʮʠʪʦʩʪʘʪʩʢʠ ʠ ʧʨʦʘʧʦʧʪʦʪʩʢʠ ʝʬʝʢʘʪ ʫ ˂ʝʣʠʿʘʤʘ ʢʘʨʮʠʥʦʤʘ ʠ ʩʥʘʞʥʠ 
ʘʥʪʠʤʫʪʘʛʝʥʠ ʝʬʝʢʘʪ ʫ ʟʜʨʘʚʠʤ ˂ʝʣʠʿʘʤʘ. ɺʦʜʝʥʠ ʝʢʩʪʨʘʢʪ ʙʠˀʢʝ A. alba ʤʦʞʝ ʩʝ ʙʝʟʙʝʜʥʦ ʢʦʨʠʩʪʠʪʠ. ɿʙʦʛ ʠʟʨʘʟʠʪʦʛ 
ʮʠʪʦʩʪʘʪʩʢʦʛ ʝʬʝʢʪʘ ʦʩʪʚʘʨʠʚʘˁʝʤ ʩʠʥʝʨʛʠʩʪʠʯʢʦʛ ʜʝʿʩʪʚʘ ʫ ʤʘʣʠʛʥʠʤ ˂ʝʣʠʿʘʤʘ ʠ ʩʥʘʞʥʦʛ ʘʥʪʠʤʫʪʘʛʝʥʦʛ ʝʬʝʢʪʘ ʫ 
ʟʜʨʘʚʠʤ ˂ʝʣʠʿʘʤʘ ʤʦʞʝ ʩʝ ʧʨʝʧʦʨʫʯʠʪʠ ˁʝʛʦʚʘ ʫʧʦʪʨʝʙʘ ʫ ʮʠˀʫ ʦʜʨʞʘʚʘˁʘ ʭʦʤʝʦʩʪʘʟʝ ʟʜʨʘʚʠʭ ˂ʝʣʠʿʘ ʦʨʛʘʥʠʟʤʘ. 
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ʬ̓ɯˈ̲̄˰̏˰ɯʨ˸̡̍̄̈̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ̠̑̏̄̒̄̓˰̴˸ɯ̎̑˷˸̍˰ɯ̂˰ɯ̑˷̓˼̄˳̑ɯ̶̤̈̑̓̄˸̴˸ɯ̗̒̑̒̍˰̠̲̄˰ɯ̈̑̎̒̍˸̈̔˰ɯ̡̖̒̑̑̏˸ɯ
̒˰̖̔̓̎̈˸ɯȹ2ÈÓÔÖɯÚ××ȭȺɯ̏˰ɯ̒̑˷̡̗̲̗̓ɯˆ̓˲̲̄˸ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƝȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̠̄˰ɯˆ̶̄̎̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̤˰ɯˀ˰̶̓̄ 

ʧ̤̄̑̍̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̓ɯʬ˰˳̄˷ɯˆ̖˰̏̈̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ˁ˰̠̄̑̏˰̍̏̄ɯ̖̖̗̖̄̏̔̄ɯ̂˰ɯ˲̄̑̍̑˴̲̗̄ɯ̗ɯˮ̗˲̳˰̏̄Ȯɯ˅˸̗̒˲̍̄̈˰ɯˆ̍̑˳˸̲̏̄˰ 

˄̝̓̑ȭɯ˷̓ɯˀ̠̄̍̄˰ɯˆ̖̲̑̈̑˳̶̄ɯ˄̄̒˸̓˰̠ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

ʬ̠̑ȭɯ˷̓ɯʥ̏˰ɯ˄˸̖̓̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯ˅˰˷˸̈ɯ˖˰̏˷˰Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ˁ˰̠̄̑̏˰̍̏̄ɯ̗̎̂˸̲ɯ̗ɯ˄̓˰˴̗Ȯɯ˓˸̤̈˰ɯ˅˸̗̒˲̍̄̈˰ 

ʬ̓ɯˀ̄̍˸̏˰ɯ˅˰˷˸̏̈̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʨʘʹʝʥʘ ʿʝ ʜʦ ʩʘʜʘ ʥʘʿʦʙʠʤʥʠʿʘ ʛʝʥʝʪʠʯʢʘ ʠ ʝʢʦʣʦʰʢʘ ʘʥʘʣʠʟʘ ʧʦʧʫʣʘʮʠʿʘ ʧʦ-
ʪʦʯʥʝ ʧʘʩʪʨʤʢʝ ʩʘ ʪʝʨʠʪʦʨʠʿʝ ʉʨʙʠʿʝ. ʈʝʟʫʣʪʘʪʠ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʫʞʠʣʠ ʩʫ ʥʦʚʠ ʫʚʠʜ ʫ ʬʠʣʦʛʝʥʠʿʫ ʠ ʬʠʣʦʛʝʦʛʨʘʬʠʿʫ 
ʢʦʤʧʣʝʢʩʘ ʧʦʪʦʯʥʝ ʧʘʩʪʨʤʢʝ ʠ ʩʘ ʟʥʘʪʥʦ ʰʠʨʝʛ ʘʨʝʘʣʘ ʪʘʢʩʦʥʘ. ʍʘʧʣʦʪʠʧʩʢʘ ʨʘʟʥʦʚʨʩʥʦʩʪ ʜʫʥʘʚʩʢʝ ʬʠʣʦʛʝʥʝʪʩʢʝ ʣʠ-
ʥʠʿʝ ʫ ʉʨʙʠʿʠ ʿʝ ʚʝʦʤʘ ʚʠʩʦʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʨʝʛʠʦʥʠʤʘ ʫ ʩʣʠʚʫ ɼʫʥʘʚʘ, ʰʪʦ ʩʝ ʦʛʣʝʜʘ ʢʨʦʟ ʧʨʠʩʫʩʪʚʦ ʭʘʧʣʦʪʠ-
ʧʦʚʘ ʠʟ DA-ES ʠ DA-BS ʭʘʧʣʦʛʨʫʧʘ, ʢʘʦ ʠ ʠʟ ʥʦʚʦʧʠʩʘʥʝ DA-INT ʭʘʧʣʦʛʨʫʧʝ. ʉʫʧʨʦʪʥʦ ʫʦʙʠʯʘʿʝʥʦʤ ʫʚʝʨʝˁʫ, ʨʝʟʫʣ-
ʪʘʪʠ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʘʩʥʦ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʜʠʚʝʨʟʠʬʠʢʘʮʠʿʘ ʫʥʫʪʘʨ ʢʦʤʧʣʝʢʩʘ ʧʦʪʦʯʥʝ ʧʘʩʪʨʤʢʝ ʦʜʠʛʨʘʣʘ ʫ ʢʘʩʥʦʤ 
ʧʣʠʦʮʝʥʫ, ʘ ʥʝ ʫ ʧʣʝʠʩʪʦʮʝʥʫ. ʇʨʠʤʝʥʦʤ ʤʠʢʨʦʩʘʪʝʣʠʪʩʢʠʭ ʤʘʨʢʝʨʘ ʜʝʪʝʢʪʦʚʘʥʘ ʿʝ ʩʣʦʞʝʥʘ ʧʦʧʫʣʘʮʠʦʥʘ ʩʪʨʫʢʪʫʨʘ 
ʧʦʪʦʯʥʝ ʧʘʩʪʨʤʢʝ ʫ ʉʨʙʠʿʠ. ʈʘʟʚʠʿʘˁʝʤ ʤʦʜʝʣʘ ESHIPPOsalmo ʫʪʚʨʹʝʥ ʿʝ ʫʤʝʨʝʥ ʩʪʝʧʝʥ ʦʜʨʞʠʚʦʩʪʠ ʟʘ ʛʦʪʦʚʦ ʧʦʣʦ-
ʚʠʥʫ ʘʥʘʣʠʟʠʨʘʥʠʭ ʧʦʧʫʣʘʮʠʿʘ, ʜʦʢ ʿʝ ʟʘ ʰʝʩʪ ʧʦʧʫʣʘʮʠʿʘ ʫʪʚʨʹʝʥ ʥʠʟʘʢ ʩʪʝʧʝʥ ʦʜʨʞʠʚʦʩʪʠ. ʋ ʮʠˀʫ ʢʦʥʟʝʨʚʘʮʠʿʝ ʧʦ-
ʧʫʣʘʮʠʿʘ ʧʦʪʦʯʥʝ ʧʘʩʪʨʤʢʝ, ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʉʨʙʠʿʝ, ʤʦʞʝ ʩʝ ʧʨʝʜʣʦʞʠʪʠ ʧʝʪ ʝʚʦʣʫʮʠʦʥʦ ʟʥʘʯʘʿʥʠʭ ʿʝʜʠʥʠʮʘ ʠ 19 
ʫʧʨʘʚˀʘʯʢʠʭ ʿʝʜʠʥʠʮʘ. ʅʘ ʧʨʠʤʝʨʫ ʛʝʥʦʪʠʧʠʟʘʮʠʿʝ ʤʘʪʠʯʥʦʛ ʿʘʪʘ ʧʦʪʦʯʥʝ ʧʘʩʪʨʤʢʝ ʨʠʙˁʘʢʘ Ăʇʘˁʠʮʘῤ, ʧʣʘʥʠʨʘʥʦʛ ʟʘ 
ʧʦʨʠʙˀʘʚʘˁʝ ʨʠʙʦʣʦʚʥʠʭ ʚʦʜʘ ʉʨʙʠʿʝ, ʫʢʘʟʘʥʦ ʿʝ ʥʘ ʟʥʘʯʘʿ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʦʪʨʝʙʝ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʫ ʮʠˀʫ ʫʩʧʦ-
ʩʪʘʚˀʘˁʘ ʤʝʨʘ ʟʘ ʫʤʘˁʝˁʝ ʰʪʝʪʥʠʭ ʝʬʝʢʘʪʘ ʧʦʨʠʙˀʘʚʘˁʘ. 
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ʬ̓ɯʩ̑̓˰̏ɯʺ˰̡˰̓˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀɿʀʏʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˀ˸̖̑˷ɯ̎˸̓˸̴˰ɯ̑˷̏̑̔˰ɯ˴̓˰̏˰̴˰ɯː̄˴̔̑˳̑˴ɯ˲̑̂̑̏˰ɯ̏˰ɯ̒˰̓ɯ̝̖̑̑̏˰ɯ̏˰ɯƗɯ3Ì5ɯ"+(" 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƜȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

ʬ̓ɯʶ˳˰̏̈˰ɯʧ̑˼̑˳̶̄-˧˸̍̄̔˰˳̶̡̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̗̏̈̍˸˰̓̏˸ɯ̏˰̗̈˸ɯȬʨ̡̄̏˰Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ˳˸̖̄̔̍˰˳ɯˆ˰˳̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̓̈̑ɯ˅˰˷̗̍̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʩ̑̓˷˰̏˰ɯˀ̗̖̄̍̄̏̑˳̶̄-ʬ̗̎˲˸̍̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̗̏̈̍˸˰̓̏˸ɯ̏˰̗̈˸ɯȬʨ̡̄̏˰Ɂ ̗ ɯʧ˸̑˴̓˰˷̗  

 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʤʝʪʦʜʦʣʦʛʠʿʘ ʤʝʨʝˁʘ ʦʜʥʦʩʘ ʛʨʘʥʘˁʘ ʍʠʛʩʦʚʦʛ ʙʦʟʦʥʘ ʿʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʩʪʘʥʜʘʨʜʥʘ ʟʘ ʩʚʝ ʙʫʜʫ-
˂ʝ ʍʠʛʩʦʚʝ ʬʘʙʨʠʢʝ ï ʝʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʩʢʝ ʩʫʜʘʨʘʯʝ. ʆʥʘ ʧʨʝ ʩʚʝʛʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʪʧʫʥʫ ʩʠʤʫʣʘʮʠʿʫ ʨʝʘʣʥʠʭ ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʥʠʭ ʫʩʣʦʚʘ, ʘ ʟʘʪʠʤ ʩʝʣʝʢʮʠʿʫ ʩʠʛʥʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ, ʧʦ ʧʨʘʚʠʣʫ ʥʝʢʦʣʠʢʦ ʨʝʜʦʚʘ ʚʝʣʠʯʠʥʘ, ʚʝʨʦʚʘʪʥʠʿʝ ʰʫʤʦ-
ʚʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʤʝʨʝˁʘ ʍʠʛʩʦʚʠʭ ʩʧʨʝʟʘˁʘ ʯʠʥʝ ʦʢʦʩʥʠʮʫ ʤʝʨʝˁʘ ʥʘ ʙʫʜʫ˂ʠʤ ʍʠʛʩʦʚʠʤ ʬʘʙʨʠʢʘʤʘ ʠ ʧʨʝʜʩʪʘʚ-
ˀʘʿʫ ʠʥʜʠʢʘʪʦʨ ʝʚʝʥʪʫʘʣʥʝ ʨʝʘʣʠʟʘʮʠʿʝ 'ʥʦʚʝ ʬʠʟʠʢʝ' (ʠʟʚʘʥ ʉʪʘʥʜʘʨʜʥʦʛ ʤʦʜʝʣʘ). ɹʫʜʫ˂ʝ ʍʠʛʩʦʚʝ ʬʘʙʨʠʢʝ ˂ʝ ʤʦ˂ʠ ʜʘ 
ʦʙʝʟʙʝʜʝ  ʧʨʦʮʝʥʪʥʫ ʪʘʯʥʦʩʪ ʤʝʨʝˁʘ ʦʢʦ ʧʦʣʦʚʠʥʝ ʍʠʛʩʦʚʠʭ ʩʧʨʝʟʝˁʘ, ʘ ʧʨʝ ʩʚʝʛʘ ʦʥʠʭ ʩʘ ʝʣʝʢʪʨʦʩʣʘʙʠʤ ʙʦʟʦʥʠʤʘ, 
ʯʠʤʝ ʩʝ ʦʩʝʪˀʠʚʦʩʪ ʤʝʨʝˁʘ ʫʚʝ˂ʘʚʘ ʟʘ ʦʢʦ ʨʝʜ ʚʝʣʠʯʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ɺʝʣʠʢʠ ʭʘʜʨʦʥʩʢʠ ʩʫʜʘʨʘʯ ʫʥʘʧʨʝʹʝʥʝ ʣʫʤʠʥʦʟ-
ʥʦʩʪʠ HL-LHC.  ʈʘʜ ʦʧʠʩʘʥ ʫ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʜʝʦ ʿʝ ʨʝʟʫʣʪʘʪʘ ʤʝʹʫʥʘʨʦʜʥʝ HEP ʟʘʿʝʜʥʠʮʝ ʦʢʫʧˀʝʥʝ ʦʢʦ ʧʨʦ-
ʿʝʢʘʪʘ ʙʫʜʫ˂ʠʭ ʝʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʩʢʠʭ ʩʫʜʘʨʘʯʘ ʢʦʿʘ ʨʘʜʠ ʥʘ ʚʘʣʠʜʘʮʠʿʠ ˁʠʭʦʚʠʭ ʧʨʦʛʨʘʤʘ ʢʘʦ ʍʠʛʩʦʚʠʭ ʬʘʙʨʠʢʘ. 
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ʬ̓ɯ˧˸̍˸̏˰ɯʩ̖̄˰̶̓̄ 

(ʈʝʩʘʚʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̏˸̂˰Ȯɯ̖̗̖̗̔̓̈̓˰ɯ̄ɯ˰̖̏̄̎̄̈̓̑˲̏˰ɯ˰̖̈̄˳̖̏̑̔ɯ̎˸̖˰̍ȹ((ɤ(((Ⱥɯ̈̑̎̒̍˸̈̔˰ 

̔˰ɯƖȮƖ-˷̄̎˸̖̄̍-1,3-̒̓̑̒˰̏˷̄˰̎̄̏-N,N,N',N' -̖˸̖̓˰˰̠˸̖˰̖̑̎ɯɯ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƝȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯˬȭɯʩ̶̤̍̄̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʥ̈˰˷˸̎̄̈ɯˀ̤̄̍̑ɯʶȭɯˬ̗̓˰̏ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʬ̗̤˰̏̈˰ɯ˅˰˷˰̏̑˳̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˆȭɯʬ̓˰̤̈̑˳̶̄ 

˄̳̑̑̒̓̄˳̓˸˷̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʿ˸̤̗̈ 

ʬ̠̑ȭɯ˷̓ɯʶ˳˰̏˰ɯʨ̡̗˸̏̑˳̶̄ 

˄̳̑̑̒̓̄˳̓˸˷̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̗̤̓˸˳̠̗ 

ʬ̓ɯʬ˰̓̈̑ɯ˄ȭɯʥ̤˰̏̄̏Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʠʥʪʝʪʠʩʘʥ ʿʝ 2,2-ʜʠʤʝʪʠʣ-1,3-ʧʨʦʧʘʥʜʠʘʤʠʥ-N,N,Nô,Nô-ʪʝʪʨʘʘʮʝʪʘʪ (2,2-
diMe-1,3-pdta) ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʢʦʤʧʣʝʢʩʠ ʤʘʛʥʝʟʠʿʫʤʘ(II), ʤʘʥʛʘʥʘ(II), ʢʦʙʘʣʪʘ(II/III), ʭʨʦʤʘ(III) ʠ ʢʘʜʤʠʿʫʤʘ(II). ʉʠʥʪʝ-
ʪʠʩʘʥʠ ʢʦʤʧʣʝʢʩʠ ʩʫ ʦʢʘʨʘʢʪʝʨʠʩʘʥʠ ʧʨʠʤʝʥʦʤ ʩʧʝʢʪʨʦʩʢʦʧʩʢʠʭ ʤʝʪʦʜʘ, ʤʝʨʝˁʝʤ ʤʦʣʘʨʥʝ ʧʨʦʚʦʜˀʠʚʦʩʪʠ ʠ ʧʨʠʤʝ-
ʥʦʤ ʨʝʥʜʛʝʥʩʢʝ ʩʪʨʫʢʪʫʨʥʝ ʘʥʘʣʠʟʝ. ʀʩʧʠʪʠʚʘʥʘ ʿʝ ʘʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ ʩʠʥʪʝʪʠʩʘʥʠʭ ʢʦʤʧʣʝʢʩʘ, ʢʘʦ ʠ ˁʠʭʦʚʘ 
ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʧʨʝʤʘ ʥʦʨʤʘʣʥʦʿ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ ʬʠʙʨʦʙʣʘʩʪʘ ʧʣʫ˂ʘ. ʀʩʧʠʪʠʚʘʥ ʿʝ ʠ ʫʪʠʮʘʿ ʩʪʨʫʢ-
ʪʫʨʥʠʭ ʤʦʜʠʬʠʢʘʮʠʿʘ ʫ 1,3-pdta ʣʠʛʘʥʜʫ ʥʘ ʩʪʨʫʢʪʫʨʥʝ ʦʩʦʙʠʥʝ ʠ ʙʠʦʣʦʰʢʫ ʘʢʪʠʚʥʦʩʪ ʩʠʥʪʝʪʠʩʘʥʠʭ ʢʦʤʧʣʝʢʩʘ ʤʝʪʘ-
ʣʘ. ʇʦʣʠʤʝʨʥʘ ʩʪʨʫʢʪʫʨʘ {Ba[M(2,2-diMe-1,3-pdta)].3H2ʆ}n (ʄ = Mn(II) ʠ Cd(II)) ʢʦʤʧʣʝʢʩʘ ʤʦʞʝ ʩʝ ʧʨʠʧʠʩʘʪʠ ʩʪʨʫʢ-
ʪʫʨʥʦʿ ʤʦʜʠʬʠʢʘʮʠʿʠ ʥʘ ʧʨʦʧʘʥʜʠʘʤʠʥʩʢʦʤ ʜʝʣʫ ʣʠʛʘʥʜʘ. ʆʙʘ ʢʦʤʧʣʝʢʩʘ ʩʫ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʫ ʘʥʪʠʬʫʥʛʘʣʥʫ ʘʢʪʠʚ-
ʥʦʩʪ, ʜʦʢ ʢʦʤʧʣʝʢʩ ʤʘʥʛʘʥʘ(II) ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ ʜʫʞʠʥʝ ʭʠʬʘ C. albicans ʩʦʿʘ. ʀʟʦʩʪʨʫʢʪʫʨʥʠ Na[Cr(2,2-diMe-1,3-
pdta)]Ŀ3,75H2O ʠ Na[Co(2,2-diMe-1,3-pdta)]Ŀ3,88H2O ʢʦʤʧʣʝʢʩʠ ʩʝ ʨʘʟʣʠʢʫʿʫ ʧʦ ʙʨʦʿʫ ʥʝʢʦʦʨʜʠʥʦʚʘʥʠʭ ʤʦʣʝʢʫʣʘ ʚʦʜʝ, 
ʘ ˁʠʭʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʫʿʝ ʜʘ ʧʨʠʩʫʩʪʚʦ ʙʦʯʥʠʭ ʤʝʪʠʣ ʛʨʫʧʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʜʠʩʪʦʨʟʠʿʝ ʦʜ ʦʢʪʘʝʜʘʨʩʢʝ ʛʝʦʤʝʪʨʠʿʝ. 
ʆʢʪʘʝʜʘʨʩʢʠ [M(H2O)5Mô(2,2-diMe-1,3-pdta)] (M, Mô = Co(II), Co(II) ʠ Mg(II), Mg(II)) ʢʦʤʧʣʝʢʩʠ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʫ ʘʢ-
ʪʠʚʥʦʩʪ ʧʨʝʤʘ ʪʝʩʪʠʨʘʥʠʤ Candida ʩʦʿʝʚʠʤʘ, ʧʨʠ ʯʝʤʫ ʢʦʤʧʣʝʢʩ ʤʘʛʥʝʟʠʿʫʤʘ(II) ʧʦʢʘʟʫʿʝ ʩʧʦʩʦʙʥʦʩʪ ʠʥʭʠʙʠʮʠʿʝ 
ʬʦʨʤʠʨʘˁʘ C. glabrata ʙʠʦʬʠʣʤʦʚʘ.  
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ʬ̓ɯʧ˰̖˰ɯʺ̑̏̑˳˰̍̑˳ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̏˸̂˰ɯ̄ɯ˰̖̖̗̏̄̎̑̓̔̈˰ɯ˰̖̈̄˳̖̏̑̔ɯ˷̗̄̏̈̍˸˰̞̓̏̄ɯ̒̍˰̖̄̏˰ȹ((Ⱥɯ̈̑̎̒̍˸̈̔˰ 

̔˰ ̏ ˰̝̖̄̓̄˷̄̏̄̎˰ɯ̈˰̑ɯ̖̎̑̔̏̄̎ɯ̍̄˴˰̏˷̄̎˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƛȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯ˅˰̲̈̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʥ̈˰˷˸̎̄̈ɯˀ̤̄̍̑ɯʶȭɯˬ̗̓˰̏ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯ˄˸̖̓̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʩ̑̓˰̏ɯ˧˰̴̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʶ˳˰̏˰ɯˬ̭̑̓˸˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʠʥʪʝʪʠʩʘʥʦ ʿʝ ʠ ʩʪʨʫʢʪʫʨʥʦ ʦʢʘʨʘʢʪʝʨʠʩʘʥʦ ʜʝʚʝʪ ʜʠʥʫʢʣʝʘʨʥʠʭ ʢʦʤʧʣʝʢʩʘ 
ʧʣʘʪʠʥʝ(II), ʢʦʿʠ ʢʘʦ ʤʦʩʪʥʠ ʣʠʛʘʥʜ ʩʘʜʨʞʝ 1,5-ʥʘʬʪʠʨʠʜʠʥ ʠ 1,6-ʥʘʬʪʠʨʠʜʠʥ. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʧʨʠʤʝʥʦʤ UV-Vis 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʩʧʝʢʪʨʦʩʢʦʧʠʿʝ ʟʘ ʨʝʘʢʮʠʿʝ ʩʠʥʪʝʪʠʩʘʥʠʭ ʢʦʤʧʣʝʢʩʘ ʩʘ ɼʅʂ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ 
ʠʩʧʠʪʠʚʘʥʠ ʢʦʤʧʣʝʢʩʠ ʛʨʘʜʝ ʬʦʩʬʘʪʥʝ ʚʝʟʝ ʩʘ ɼʅʂ, ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʩʪʫ ʝʣʝʢʪʨʦʩʪʘʯʢʠʭ ʠʥʪʝʨʘʢʮʠʿʘ. ʄʦʩʪʥʠ 
ʥʘʬʪʠʨʠʜʠʥʩʢʠ ʣʠʛʘʥʜʠ (1,5-nphe ʠ 1,6-nphe) ʥʝ ʫʪʠʯʫ ʟʥʘʯʘʿʥʦ ʥʘ ʥʘʯʠʥ ʠ ʿʘʯʠʥʫ ʠʥʪʝʨʘʢʮʠʿʘ ʠʩʧʠʪʠʚʘʥʠʭ ʢʦʤʧʣʝʢʩʘ   
ʩʘ ɼʅʂ. ɼʦʙʠʿʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʜʘʮʠ ʩʫ ʧʦʪʚʨʹʝʥʠ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʤʦʣʝʢʫʣʩʢʦʛ ʜʦʢʠʥʛʘ. ʇʨʠʤʝʥʦʤ ʬʣʫʦ-
ʨʝʩʮʝʥʪʥʝ ʩʧʝʢʪʨʦʩʢʦʧʠʿʝ ʠʩʧʠʪʠʚʘʥʝ ʩʫ ʠʥʪʝʨʘʢʮʠʿʝ ʩʠʥʪʝʪʠʩʘʥʠʭ ʢʦʤʧʣʝʢʩʘ ʩʘ ɹʉɸ, ʘ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʥʩʪʘʥ-
ʪʠ ʚʝʟʠʚʘˁʘ ʟʘ ʜʘʪʠ ʧʨʦʪʝʠʥ ʫʢʘʟʫʿʫ ʥʘ ʧʦʩʪʦʿʘˁʝ ʥʝʢʦʚʘʣʝʥʪʥʠʭ ʠʥʪʝʨʘʢʮʠʿʘ. ʇʨʠʤʝʥʦʤ 1H NMR ʩʧʝʢʪʨʦʩʢʦʧʠʿʝ ʥʘ-
ʹʝʥʦ ʿʝ ʜʘ ʘʢʚʘ ʜʝʨʠʚʘʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʢʦʤʧʣʝʢʩʘ ʩʝʣʝʢʪʠʚʥʦ ʭʠʜʨʦʣʠʟʫʿʫ MetïGly ʧʝʧʪʠʜʥʫ ʚʝʟʫ ʫ AcïLïMetïGly 
ʜʠʧʝʧʪʠʜʫ. ʆʚʠ ʧʦʜʘʮʠ ʩʫ ʧʦʪʚʨʹʝʥʠ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʢʚʘʥʪʥʦ-ʭʝʤʠʿʩʢʠʭ ʧʨʦʨʘʯʫʥʘ, ʢʦʿʠʤʘ ʿʝ ʧʨʝʜʚʠʹʝʥ ʤʝʭʘʥʠ-
ʟʘʤ ʭʠʜʨʦʣʠʟʝ. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʠʥʪʝʨʘʢʮʠʿʘ ʢʦʤʧʣʝʢʩʘ ʩʘ ʭʫʤʘʥʠʤ ʩʝʨʫʤ ʘʣʙʫʤʠʥʦʤ (ʍʉɸ), ʧʨʠʤʝʥʦʤ UV-Vis 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʩʧʝʢʪʨʦʩʢʦʧʠʿʝ, ʫʢʘʟʫʿʫ ʥʘ ʜʦʤʠʥʘʥʪʥʝ ʩʪʘʪʠʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘ-
ʥʠʭ ʢʦʤʧʣʝʢʩʘ ʠ ʙʠʦʤʦʣʝʢʫʣʘ, ʰʪʦ ʿʝ ʠ ʧʦʪʚʨʹʝʥʦ ʥʘ ʦʩʥʦʚʫ ʤʦʣʝʢʫʣʩʢʦʛ ʜʦʢʠʥʛʘ. ɹʠʦʣʦʰʢʘ ʠʩʧʠʪʠʚʘˁʘ ʫ in vitro 
ʫʩʣʦʚʠʤʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʥʝʢʠ ʢʦʤʧʣʝʢʩʠ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʫ ʮʠʪʦʪʦʢʩʠʯʥʫ ʘʢʪʠʚʥʦʩʪ ʧʨʝʤʘ ˂ʝʣʠʿʩʢʦʿ ʣʠʥʠʿʠ  ʢʘʨʮʠʥʦ-
ʤʘ ʜʝʙʝʣʦʛ ʮʨʝʚʘ (CT26), ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʦʨʝʜʠʪʠ ʩʘ ʮʠʪʦʪʦʢʩʠʯʥʦʤ ʘʢʪʠʚʥʦʩʪʠ ʮʠʩʧʣʘʪʠʥʝ. 
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ʬ̓ɯ̂̍ ˰̭˰̏˰ɯˬ̭̑̓˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˈ˸̲̑̓̄̔̈̑ɯ̖̄̔̒̄̄˳˰̴˸ɯ˸̍˸̖̈̓̑̏̔̈˸ɯ̖̗̖̗̔̓̈̓˸ɯ̄ɯ̎˰˴̏˸̖̞̏̄ɯ̑̔̑˲̄̏˰ɯ 

̈̍˰̖̔˸̓˰ɯ˲̑̓˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƙȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̍˰˳̈̑ɯ˅˰˷˸̏̈̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʥ̈˰˷˸̎̄̈ɯʶ˳˰̏ɯʩ̗̖̎˰̏ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʧ˰̓˰̏˰̠-ˆ̖̲̑˰̏̑˳̶̄ 

ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̑̓̄̔ɯˏ̗̖̗̓̍˰ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʠʩʧʠʪʠʚʘʥʠ ʩʫ ʝʣʝʢʪʨʦʥʩʢʘ ʩʪʨʫʢʪʫʨʘ ʠ ʤʘʛʥʝʪʥʝ ʦʩʦʙʠʥʝ ʭʦʤʦʥʫʢʣʝʘʨʥʠʭ ʠ ʭʝʪʝ-
ʨʦʥʫʢʣʝʘʨʥʠʭ ʢʣʘʩʪʝʨʘ ʙʦʨʘ. ʂʚʘʥʪʥʦ-ʭʝʤʠʿʩʢʠ ʧʨʦʨʘʯʫʥʠ ʩʫ ʫʨʘʹʝʥʠ ʧʨʠʤʝʥʦʤ DFT ʠ ʧʦʩʪ-HF ab initio ʤʝʪʦʜʘ. 
ʀʩʧʠʪʠʚʘʥʘ ʿʝ ʩʝʨʠʿʘ ʢʣʘʩʪʝʨʘ ʦʙʣʠʢʘ ʠʥʚʝʨʟʥʦʛ ʩʝʥʜʚʠʯʘ, ʫ ʢʦʿʠʤʘ ʿʝ ʮʠʢʣʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʘ ʙʦʨʘ ʩʪʘʙʠʣʠʟʦʚʘʥʘ 
ʘʪʦʤʠʤʘ ʟʝʤʥʦʘʣʢʘʣʥʠʭ ʤʝʪʘʣʘ: M2B6 (M = Be, Mg, Ca, Sr i Ba), Be2B7+, Be6B102- ʠ Be6B11-. ʅʘʹʝʥʦ ʿʝ ʜʘ ʧʨʦʫʯʘʚʘ-
ʥʠ ʢʣʘʩʪʝʨʠ ʙʦʨʘ ʠʤʘʿʫ ʜʚʘ ʮʠʢʣʠʯʥʦ ʜʝʣʦʢʘʣʠʟʦʚʘʥʘ ʝʣʝʢʪʨʦʥʩʢʘ ʩʠʩʪʝʤʘ (ˊ ʠ ů). ʅʘ ʦʩʥʦʚʫ ʠʟʨʘʯʫʥʘʪʠʭ ʛʫʩʪʠʥʘ 
ʩʪʨʫʿʝ ʠ ʠʥʜʝʢʩʘ ʢʦʿʠ ʤʝʨʝ ʮʠʢʣʠʯʥʫ ʜʝʣʦʢʘʣʠʟʘʮʠʿʫ ʝʣʝʢʪʨʦʥʘ, ʥʘʹʝʥʦ ʿʝ ʜʘ ʠʩʧʠʪʠʚʘʥʠ ʢʣʘʩʪʝʨʠ ʙʦʨʘ ʧʨʝʜʩʪʘʚˀʘʿʫ 
ʜʚʦʩʪʨʫʢʦ ʘʨʦʤʘʪʠʯʥʝ ʩʠʩʪʝʤʝ: ʮʠʢʣʠʯʥʦ ʜʝʣʦʢʘʣʠʟʦʚʘʥʠ ˊ ʠ ů ʝʣʝʢʪʨʦʥʩʢʠ ʩʠʩʪʝʤʠ ʠʥʜʫʢʫʿʫ ʜʠʿʘʪʨʦʧʥʝ ʩʪʨʫʿʝ. ɽʬʝ-
ʢʘʪ ʧʨʠʩʫʩʪʚʘ ʨʘʟʣʠʯʠʪʠʭ ʘʪʦʤʘ ʟʝʤʥʦʘʣʢʘʣʥʠʭ ʤʝʪʘʣʘ ʜʝʪʘˀʥʦ ʿʝ ʧʨʦʫʯʝʥ ʫʧʦʨʝʹʠʚʘˁʝʤ ʛʝʦʤʝʪʨʠʿʩʢʠʭ, ʝʥʝʨʛʝʪʩʢʠʭ 
ʠ ʝʣʝʢʪʨʦʥʩʢʠʭ ʦʩʦʙʠʥʘ ʢʣʘʩʪʝʨʘ BeB8 ʠ MgB8. ʇʦʨʝʜ ʧʦʤʝʥʫʪʝ ʩʝʨʠʿʝ ʢʣʘʩʪʝʨʘ ʫ ʢʦʿʠʤʘ ʿʝ ʤʦʥʦʮʠʢʣʠʯʥʘ ʩʪʨʫʢʪʫʨʘ 
ʙʦʨʘ ʩʪʘʙʠʣʠʟʦʚʘʥʘ ʘʪʦʤʠʤʘ ʟʝʤʥʦʘʣʢʘʣʥʠʭ ʤʝʪʘʣʘ, ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʛʨʫʧʘ ʭʦʤʦʥʫʢʣʝʘʨʥʠʭ ʢʣʘʩʪʝʨʘ ʙʦʨʘ ʦʙʣʠʢʘ ʜʠʩʢʘ, 
ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʥʘʹʝ ʦʧʰʪʘ ʚʝʟʘ ʠʟʤʝʹʫ ʤʘʛʥʝʪʥʠʭ ʦʩʦʙʠʥʘ ʠ ʙʨʦʿʘ ů ʠ ˊ ʝʣʝʢʪʨʦʥʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʧʠʥʩʢʠʤ ʩʪʘˁʠʤʘ 
(ʩʠʥʛʣʝʪʥʦʤ ʠ ʪʨʠʧʣʝʪʥʦʤ) ʦʚʠʭ ʢʣʘʩʪʝʨʘ. ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʝ ʧʨʝʜʚʠʹʘˁʘ ʤʘʛʥʝʪʥʠʭ ʦʩʦʙʠʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʢʣʘʩʪʝʨʘ 
ʤʦʛʫ ʫʩʧʝʰʥʦ ʫʨʘʜʠʪʠ ʛʝʥʝʨʘʣʠʟʘʮʠʿʦʤ ʧʦʩʪʦʿʝ˂ʠʭ ʧʨʘʚʠʣʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʙʨʦʿʫ ʝʣʝʢʪʨʦʥʘ: ʍʠʢʝʣʦʚʦ, ɹʝʨʜʦʚʦ ʠ 
ʄʘʥʜʘʜʦʚʦ ʧʨʘʚʠʣʦ. ʋ ʥʘʿʚʝ˂ʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʥʘʚʝʜʝʥʘ ʧʨʘʚʠʣʘ ʜʘʿʫ ʜʦʙʨʘ ʧʨʝʜʚʠʹʘˁʘ, ʘʣʠ ʥʘʹʝʥʠ ʩʫ ʠ ʧʨʠʤʝʨʠ ʛʜʝ 
ʥʘʚʝʜʝʥʘ ʧʨʘʚʠʣʘ ʥʠʩʫ ʧʨʠʤʝˁʠʚʘ.   
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ʬ̓ɯˁ̄ ̈̑̍˰ɯˆ̓˸̶̈̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˏ̖̞̄̑˸̲̎̄̔̈˰ɯ̈˰̓˰̖̈˸̓̄̂˰̠̲̄˰ɯ˸̖̈̔̓˰̈˰̖˰ɯ˲̳̄˰̈˰ɯ+àÛÏÙÜÔɯÚÈÓÐÊÈÙÐÈɯ+ȭ 

̄ɯ2ÈÓÝÐÈɯ×ÙÈÛÌÕÚÐÚɯ+Ȯɯ̴̞̄̑˳˰ɯ˲̤̄̑̍̑̈˰ɯ˰̖̈̄˳̖̏̑̔ɯ̄ɯ̖̒̑˸̠̲̏̄˰̍̏˰ɯ̒̓̄̎˸̏˰ 

̗ɯ̖̔̄̏˸̂̄ɯ̏˰̡̏̑˸̖̠̔̄˰ɯ̔̓˸˲̓˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƚȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˀ̞̄˰̄̍̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̓ɯʬ˰̲̏̄˸̍˰ɯˀ̶̤̄̄Ȯɯ̏˰̡̗̏̄ɯ̔˰˳˸̖̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̓˰˼̄˳˰̴˰ɯȬ̂ ̤̄̏̄˰ɯˆ̖˰̏̈̑˳̶̄Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ɯɯ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̎̑ɯʺ̓˸̝̖ 

ˏ˰̓̎˰̠˸̗̖̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˮ̗˲̳˰̏̄Ȯɯ˅˸̗̒˲̍̄̈˰ɯˆ̍̑˳˸̲̏̄˰ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʧ˸̤̈̑̔̈̄ 

ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯʨ̗̈̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ˰̶̖̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʫʞʘʿʫ ʧʦʪʧʫʥʦ ʥʦʚʠ ʫʚʠʜ ʫ ʬʠʪʦʭʝʤʠʿʩʢʠ ʧʨʦʬʠʣ ʠ ʬʘʨʤʘʢʦʣʦʰʢʠ ʧʦ-
ʪʝʥʮʠʿʘʣ ʝʢʩʪʨʘʢʘʪʘ ʥʘʜʟʝʤʥʠʭ ʜʝʣʦʚʘ ʠ ʢʦʨʝʥʘ ʙʠˀʘʢʘ Lythrum salicaria L. ʠ Salvia pratensis L. ʇʨʚʠ ʧʫʪ ʫ ʦʢʚʠʨʫ ʦʚʝ 
ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠ ʩʫ ʝʢʩʪʨʘʢʪʠ ʢʦʨʝʥʘ ʦʙʝ ʙʠˀʥʝ ʚʨʩʪʝ, ʘ ʩʧʨʦʚʝʜʝʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʤʘʣʘ ʩʫ ʟʘ ʮʠˀ 
ʪʨʘʩʠʨʘˁʝ ʧʫʪʘ ʟʘ ʝʚʝʥʪʫʘʣʥʫ ʧʨʠʤʝʥʫ ʦʚʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʦʙʝ ʙʠˀʥʝ ʚʨʩʪʝ ʩʘʜʨʞʝ ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘ-
ʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʿʝʜʠˁʝˁʘ ʠʟ ʛʨʫʧʝ ʬʝʥʦʣʥʠʭ ʢʠʩʝʣʠʥʘ ʠ ʬʣʘʚʦʥʦʠʜʘ. ʀʩʧʠʪʘʥʝ ʙʠʦʣʦʰʢʝ ʘʢʪʠʚʥʦʩʪʠ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ 
ʤʦʛʫ ʠʤʘʪʠ ʧʦʪʝʥʮʠʿʘʣ ʫ ʬʦʨʤʫʣʠʩʘˁʫ ʜʠʿʝʪʝʪʩʢʠʭ ʩʫʧʣʝʤʝʥʘʪʘ ʢʦʿʠ ʙʠ ʩʣʫʞʠʣʠ ʢʘʦ ʧʦʜʨʰʢʘ ʪʝʨʘʧʠʿʠ ʙʦʣʝʩʪʠ ʧʦʚʝ-
ʟʘʥʠʭ ʩʘ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ ʠ ʠʥʬʝʢʪʠʚʥʠʤ ʦʙʦˀʝˁʠʤʘ. ʋ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʠʩʧʠʪʘʥ ʠ ʝʢʦʣʦʰʢʠ ʘʩʧʝʢʪ ʧʨʠʤʝ-
ʥʝ ʦʚʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ. ʋ ʪʦʤ ʩʤʠʩʣʫ, ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʩʝ ʦʪʠʰʣʦ ʢʦʨʘʢ ʜʘˀʝ ʩʘ ʠʩʧʠʪʠʚʘˁʝʤ ʦʚʠʭ ʙʠˀʘʢʘ, ʪʝ ʩʫ ʫʟ ʧʦ-
ʤʦ˂ ˁʠʭʦʚʠʭ ʝʢʩʪʨʘʢʘʪʘ ʩʠʥʪʝʪʠʩʘʥʝ ʥʘʥʦʯʝʩʪʠʮʝ ʩʨʝʙʨʘ ʥʘ ʝʢʦʣʦʰʢʠ ʧʨʠʭʚʘʪˀʠʚ ʥʘʯʠʥ ʙʝʟ ʫʧʦʪʨʝʙʝ ʭʝʤʠʢʘʣʠʿʘ 
ʢʦʿʝ ʫʪʠʯʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʝʢʫʥʜʘʨʥʠ ʤʝʪʘʙʦʣʠʪʠ ʙʠˀʘʢʘ, ʧʦʧʫʪ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ, 
ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ ʬʦʨʤʠʨʘˁʘ ʥʘʥʦʯʝʩʪʠʮʝ ʩʨʝʙʨʘ ʤʦʛʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ˁʠʭʦʚʫ ʙʠʦʢʘʪʠʚʥʦʩʪ. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʠʥʪʝ-
ʪʠʩʘʥʝ ʥʘʥʦʯʝʩʪʠʮʝ ʩʨʝʙʨʘ ʧʦʩʝʜʫʿʫ ʩʥʘʞʘʥ ʘʥʪʠʙʘʢʪʝʨʠʿʩʢʠ ʝʬʝʢʘʪ, ʭʝʤʦʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʠ ʜʘ ʧʦʿʝʜʠʥʝ ʚʨʩʪʝ ʩʠʥʪʝ-
ʪʠʩʘʥʠʭ ʥʘʥʦʯʝʩʪʠʮʘ ʠʩʧʦˀʘʚʘʿʫ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʘʪ ʧʨʝʤʘ ʧʦʿʝʜʠʥʠʤ ʢʘʥʮʝʨʦʛʝʥʠʤ ˂ʝʣʠʿʘʤʘ. ʉʠʥʪʝʪʠʩʘʥʝ ʥʘʥʦʯʝ-
ʩʪʠʮʝ ʩʨʝʙʨʘ ʠʩʧʦˀʠʣʝ ʩʫ ʠ ʢʘʪʘʣʠʪʠʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʫ ʜʝʛʨʘʜʘʮʠʿʠ ʩʠʥʪʝʪʠʯʢʠʭ ʙʦʿʘ. 
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ʬ̓ɯ˄˸ ̖˰̓ɯˆ̖˰̶̏̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʍɽʄʀɱʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̍̈˸̏̄̍̔̈̄ɯ̄ɯ˰̓̄̍̄˷˸̏̔̈̄ɯƖ-̖̞̄̑̄˷˰̖̏̑̄̏̄ȯɯ̖̔̄̏˸̂˰Ȯɯ̈̄̏˸̖̄̈˰ 

 ̄̎ ˸̞˰̏̄̂˰̎ɯ̏˰̖̔˰̲˰̴˰Ȯɯ˲̤̄̑̍̑̈˰ɯ̄ɯ˸̍˸̖̞̈̓̑˸̲̎̄̔̈˰ɯ˸˳˰̗̍˰̠̲̄˰Ȯɯ 

̈̑̑̓˷̄̏˰̠̄̑̏̄ɯ̖̒̑˸̠̲̏̄˰̍  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƚȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʬ˸̲˰̏ɯˀ̄̍˸̏̈̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯ˧̑̈̔̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯ˧̑˳˰̏˰ɯˀ̴̗̤̈̄˰Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ɯ 

ʬ̓ɯʥ̍˸̈̔˰̏˷˰̓ɯ˄˰˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̎̑̍˸̗̗̈̍̔̈ɯ˴˸̏˸̖̗̄̈ɯ̄ɯ˴˸̏˸̡̖̄̈̑ɯ̄̏˼˸̴˸̖̓̔˳̑ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯˁ˰̖˰̤˰ɯ˄˸̖̓̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯʩ̑̓˰̏ɯ˧˰̴̶̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗  

 

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʭʝʤʠʿʫ ʭʠʜʘʥʪʦʠʥʘ, ʢʘʦ ʠ ʦʨʛʘʥʩʢʫ 
ʭʝʤʠʿʫ ʠ ʭʝʤʠʿʫ ʤʘʪʝʨʠʿʘʣʘ ʫʦʧʰʪʝ. ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʤʦʛʫ ʧʦʪʝʥʮʠʿʘʣʥʦ ʧʨʠʤʝʥʠʪʠ ʫ ʩʚʨʭʫ ʨʘʟʚʠʿʘˁʘ ʥʦʚʠʭ ʪʝ-
ʨʘʧʝʫʪʠʢʘ, ʧʨʚʝʥʩʪʚʝʥʦ ʟʘ ʨʘʟʚʠʿʘˁʝ ʥʦʚʠʭ ʜʝʧʠʛʤʝʥʪʘʮʠʦʥʠʭ ʘʛʝʥʘʩʘ ʟʘ ʪʨʝʪʠʨʘˁʝ ʭʠʧʝʨʧʠʛʤʝʥʪʘʮʠʦʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ 
ʢʦʞʝ ʯʦʚʝʢʘ. ɼʦʜʘʪʥʦ, ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʘʥʘ ʟʘ ʢʦʦʨʜʠʥʘʮʠʦʥʠ ʧʦʪʝʥʮʠʿʘʣ ʿʝʜʠˁʝˁʘ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʛʫ ʧʦ-
ʪʝʥʮʠʿʘʣʥʦ ʜʦʚʝʩʪʠ ʜʦ ʨʘʟʚʠʿʘˁʘ ʥʦʚʠʭ ʘʥʪʠʪʫʤʦʨʩʢʠʭ ʘʛʝʥʘʩʘ. ʅʘ ʢʨʘʿʫ, ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʘʥʘ ʟʘ ʘʥʪʠʢʦʨʦʟʠʚʥʫ ʘʢʪʠʚ-
ʥʦʩʪ ʩʠʥʪʝʪʠʩʘʥʠʭ ʜʝʨʠʚʘʪʘ 2-ʪʠʦʭʠʜʘʥʪʦʠʥʘ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʨʘʟʚʠʿʘˁʘ ʥʦʚʠʭ ʠʥʭʠʙʠʪʦʨʘ ʢʦʨʦʟʠʿʝ ʤʝʢʦʛ ʯʝʣʠʢʘ ʫ 
ʢʠʩʝʣʦʿ ʩʨʝʜʠʥʠ. 
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ˑ̑ ˍ̌̆̋̒́̎̅́̑ ˶̙̔̋ ̯̏̃̉ 

ˑ̑ ˍ̌̆̋̒́̎̅̑́ ˗̯̗̏̑̉́̎́ 

ˑ̑ ˙̗̉̌̉́ ˑ̪̯̉̍̉̓̑̉̆̃̉ 

˞̪̯̓̏́̎̏̃̉ 

ˑ̑ ˶̏̃́̎́ ˙̭̯̉̌̏̒́̃̆̃̉ 

ˑ̑ ˶̏̃́̎ ˝̯̔̅̉ 

ˑ̑ ˝̏̌́̎̅ ˍ̯̎̓̏̎̉ 

ˑ̑ ˶̏̃́̎́ ˙̯̉̌́̎̏̃̉ 

ˑ̑ ˟̆ ̏̅̏̑́ ˞̪́̉̆̕ ɉTeodora Safiye)  

ˑ̑ ˍ̎́ ˑ̪̉̃́̋ 

ˑ̑ ˙̗̉̌̉́ ˏ̭̯́̒̉̆̃̉ 

ˑ̑ ˜́̃̌̆ ˙̯̉̌́̎̏̃̉ 

ˑ̑ ˞̙́́ ˑ̯̑́̄̏̃̉ 

ˑ̑ ˞̣̌́́̎́ ˟̆̏̉̌̏̃̕ 

ˑ̑ ˙̆̅ ̏ː ̯̔̓̉ 

ˑ̑ ˙̪́̑̉́ ˝̯́̅̏̃́̎̏̃̉ 

ˑ̑ ˒̍̉̑ ˎ̙̗̉̆̃́ 

ˑ̑ ˞̮́́ ˝̙̘́ ́̎̉̎ 

ˑ̑ ˶̆̌̆̎́ ˑ̪̯̉̍̉̓̑̉̆̃̉ 

ˑ̑ ˚̆̃̆̎́ ˑ̙̯̑́̄́̆̃̉ 

ˑ̑ ˛̌̉̃̆̑́ ˙̯́̑̉̎̋̏̃̉ 

ˑ̑ ː̏̑́̎ ˑ̯́̎̋̏̃̉ 

ˑ̑ ˏ̙̮̉́ ˎ̮̗́́ ˎ̭́́̋ 

ˑ̑ ˞̌ ̗́̃̉́ ˙̯́̑̉ 

ˑ̑ ˗̪̒̆̎̉́ ˛̯̂̑́̅̏̃̉ 

ˑ̑ ˍ̣̎̆̌̉̎́ ˓̯̉̃́̎̏̃̉ 

ˑ̑ ˞̓ ̙́́ ˜̯̆̓̋̏̃̉ 

ˑ̑ ˍ̌̆̋̒́̎̅́̑ ˑ̯̉̍̉ 

ˑ̑ ˏ̌́̅̉̍̉̑ ˞̯̓̆́̎̏̃̉̕ 

ˑ̑ ˍ̌̆̋̒́̎̅̑́ ˚̯̉̋̏̌̉ 

ˑ̑ ˚̉̋̏̌́ ˶̯̏̃̉ 

ˑ̑ ˍ̎̅̑́ ˶̯̆̃̓̏̃̉ 

ˑ̑ ˚̉̋̏̌́ ˶̘̯̏̃̉̉ 

ˑ̑ ˍ̪̎̅̑̆́ ˙̯̉̌̔̓̉̎̏̃̉ 

ˑ̑ ˑ̆̎ ̉̆̌ ˜̙̯̆̉ 

ˑ̑ ˶́̄̏̅́ ː̯́̃̑̉̌̏̃̉ 

ˑ̑ ˚̆̃̆̎́ ˘̯́̈́̑̆̃̉ 

ˑ̑ ˎ̪̏́̎ ˎ́̄̉ 

ˑ̑ ː̏̑̅́̎́ ˞̯̓́̎̉ 

ˑ̑ ˝̙́́  ˙̯̆̅̏̃̉ 

ˑ̑ ˔̏̑́̎ ˞̪̓́̉  ̯

ˑ̑ ˙̉̏̎́ ˏ̯̔̌̆̓̉ 

ˑ̑ ˙̪́̑̉́ ˘̯́̈́̑̆̃̉ 

ˑ̑ ˞̣̑́̎ ˜̔̓̎̉̋ 

ˑ̑ ˙́̑̋̏ ˗̯́̌̆̈̉  

ˑ̑ ˏ̆̒̎́ ˝̏̒̉  ̯

ˑ̑ ˑ́̍̉̑ ˜̘̯̆̌̉̉ 

ˑ̑ ˒̌̉̈́̂̆̓́ ˙̘́̑̆̓́ 

ˑ̑ ˞̮́́ ˙̯́̓̉ 

ˑ̑ ˞̪̏̉́̕ ˘̮̔̄̏́ 
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ʬ̓ɯʥ̍˸̈̔˰̏˷˰̓ɯ˧̗̤̈̑˳̶̄ 

(ʇʦʜʛʦʨʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̈̑̎˲̄̏̑˳˰̏̑˴ɯ̖̓˸̖̎˰̏˰ɯ˰̍̑˴˸̏̄̎ɯ̎˰̡̖̄̏̄̎ɯ̶˸̲̍̄˰̎˰ɯ̄̂ɯ̎˰̔̏̑˴ɯ
̖̈̄˳˰ɯ̄ɯ̞̄̒˸̓˲˰̡̓̄̏̑̎ɯ̑̈̔̄˴˸̏˰̠̲̄̑̎ɯ̏˰ɯ̒̓̑˴̓˸̲̗̔̄ɯ˸̈̔̒˸̓̄̎˸̖̏˰̍̏̑˴ 

˴̑̏˰̖̖̓̓̄̄̔˰ɯ̈̑˷ɯ̒˰̠̑˳˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƝȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯˮ̶̗̲̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯˀ˰̶̖̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯˀ˰̓̄̏˰ɯʩ˰̂˷̶̄ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˆ̓˸̲̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯ˄˸̖̲̓̑̏̄˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈Ìɯ˰̈˰˷˸̲̎̄Ìɯ̗ɯʧ˸̑˴̓˰˷̗  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʆʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʚʠ ʧʫʪ ʫʚʦʜʠ ʢʦʤʙʠʥʦʚʘʥʠ ʪʨʝʪʤʘʥ ʘʜʠʧʦʟʥʠʤ ʘʣʦʛʝʥʠʤ ʤʘʪʠʯʥʠʤ ˂ʝʣʠʿʘʤʘ ʠ ʭʠ-
ʧʝʨʙʘʨʠʯʥʦʤ ʦʢʩʠʛʝʥʘʮʠʿʦʤ. ʆʚʘ ʤaʥʠʧʫʣʘʮʠʿʘ ʤʠʢʨʦʢʨʫʞʝˁʝʤ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʧʦʙʦˀʰʘʚʘ ʨʝʟʫʣʪʘʪʝ ʪʨʝʪʤʘʥʘ ʛʦ-
ʥʘʨʪʨʦʟʝ ʤʘʪʠʯʥʠʤ ˂ʝʣʠʿʘʤʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʩʝ ʫʪʠʨʝ ʧʫʪ ʧʨʠʤʝʥʠ ʦʚʦʛ ʥʘʯʠʥʘ ʪʨʝʪʤʘʥʘ ʠ ʫ ʭʫʤʘʥʦʿ ʧʦʧʫʣʘʮʠʿʠ. 
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ʬ̓ɯʥ̍˸̈̔˰̏˷̓˰ɯʺ̶̑̓̄˰̏˰̠ 

(ʂʨʘˀʝʚʦ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̠̓̑˸̏˰ɯ̗̖̠̄˰̲˰ɯ˰̖̞̖̏̄̒̔̄̑̄̈˰ɯ̏˰ɯ̤̖̈̑˰̏̄ɯ̎˸̖˰˲̑̍̄̂˰̎ɯ̄ 

̈˰̓˰̖̈˸̖̓̄̔̄̈˸ɯ̖˸̍˸̔̏̑˴ɯ̔˰̖̔˰˳˰ɯ˲̑̍˸̔̏̄̈˰ɯ̔˰ɯ̞̝̔̄̂̑̓˸̲̏̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƙȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷̓˰ɯˈ̶̑̎̄ɯʿ̶̡̗̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯʨ˸̔˸̍̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʧ̓˰̏̄̎̄̓ɯ˅˰˷̎˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʧ̲̑˰̏˰ɯˆ̖˰̎˸̏̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʘʥʪʠʧʩʠʭʦʪʠʮʠ ʤʦʛʫ ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ, ʨʘʟʣʠʯʠʪʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʜʦʚʝʩʪʠ ʜʦ ʥʝʞʝˀʝʥʦʛ ʝʬʝʢʪʘ 
ï ʦʩʪʝʦʧʦʨʦʟʝ, ʙʠʣʦ ʧʫʪʝʤ ʥʘʩʪʘʣʝ ʭʠʧʝʨʧʨʦʣʘʢʪʠʥʝʤʠʿʝ, ʨʘʟʚʦʿʘ ʤʝʪʘʙʦʣʠʯʢʦʛ ʩʠʥʜʨʦʤʘ ʠʣʠ ʫʩʣʝʜ ʧʨʦʤʝʥʘ ʢʦʿʝ 
ʥʘʩʪʘʿʫ ʫ ʠʤʫʥʩʢʦʤ ʦʜʛʦʚʦʨʫ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʫʩʪʘʥʦʚʠʪʠ ʠ ʧʨʝʮʠʟʥʠʿʝ ʦʜʨʝʜʠʪʠ ʤʝʭʘʥʠʟʘʤ ʜʝʣʦʚʘˁʘ ʠ ʫʪʠʮʘʿ ʦʚʠʭ ʣʝ-
ʢʦʚʘ ʥʘ ʢʦʰʪʘʥʠ ʤʝʪʘʙʦʣʠʟʘʤ. ʇʘʮʠʿʝʥʪʠ ʩʘ ʧʦʩʪʘʚˀʝʥʦʤ ʜʠʿʘʛʥʦʟʦʤ ʩʭʠʟʦʬʨʝʥʠʿʝ ʩʚʦʿʠʤ ʩʪʘˁʝʤ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ 
ʢʦʿʝ ʧʨʘʪʝ ʦʩʥʦʚʥʦ ʦʙʦˀʝˁʝ, ʪʘʢʦʹʝ ʤʦʛʫ ʜʦʧʨʠʥʝʪʠ ʧʦʨʝʤʝ˂ʘʿʫ ʫ ʢʦʰʪʘʥʦʤ ʤʝʪʘʙʦʣʠʟʤʫ, ʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʜʘʙʠʨʘ 
ʘʥʪʠʧʩʠʭʦʪʠʢʘ ʨʝʟʫʣʪʘʪ ʣʝʯʝˁʘ ʦʚʠʭ ʧʘʮʠʿʝʥʘʪʘ ʤʦʞʝ ʙʠʪʠ ʙʦˀʠ. ʅʦʚʘ ʩʘʟʥʘˁʘ ʦ ʤʝʭʘʥʠʟʤʫ ʜʝʣʦʚʘˁʘ ʘʥʪʠʧʩʠʭʦʪʠʢʘ 
ʤʦʛʫ ʜʦʧʨʠʥʝʪʠ ʢʦʨʝʢʮʠʿʠ ʜʠʿʘʛʥʦʩʪʠʯʢʦ-ʪʝʨʘʧʠʿʩʢʦʛ ʧʨʠʩʪʫʧʘ ʠ ʧʦʙʦˀʰʘʪʠ ʢʚʘʣʠʪʝʪ ʞʠʚʦʪʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʩʭʠʟʦ-
ʬʨʝʥʠʿʦʤ.   
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ʬ̓ɯˀ̄ ̠̍̄˰ɯʬ̖̲̄̎̄̓̄˸˳̶̄ɯˆ̖̲̑˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̏˸̂˰Ȯɯ̈˰̓˰̖̈˸̓̄̂˰̠̲̄˰ɯ̄ɯ̖̒̑˸̠̲̏̄˰̍̏̄ɯ˰̖̖̗̏̄̎̑̓̔̈̄ɯ˸̝˸̖̈̄ 

̗̎̑̏̑̏̈̍˸˰̞̓̏̄ɯƙȮƚ-˸̒̑̈̔̄-5,6-˷̞̄̄˷̓̑-1,10-̝˸̏˰̖̞̏̓̑̍̄̏̔̈̄ɯ̈̑̎̒̍˸̈̔˰ɯ
̒̍˰̖̄̏˸ȹ((Ⱥ  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƗƔȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯ˧̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯˀ̄̍˸̏˰ɯ˧̗̤̓̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏̈˰ɯˀ̖̄̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʧ̑˼̄˷˰̓ɯ˓̑˲˸̶̳̄ 

ː˸̲̎̄̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ɯ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʩʝ ʙʘʚʠ ʠʩʪʨʘʞʠʚʘˁʝʤ ʯʝʪʠʨʠ ʥʦʚʘ ʤʦʥʦʥʫʢʣʝʘʨʥʘ ʧʣʘʪʠʥʘ(II) ʢʦʤʧʣʝʢʩʘ, ʦʧʰʪʝ ʬʦʨʤʫ-
ʣʝ  [Pt(L)(5,6-epoxy-1,10-phen)] nH2ʆ, ʛʜʝ ʿʝ L ʙʠʜʝʥʪʘʪʥʦ ʢʦʦʨʜʠʥʦʚʘʥʠ ʘʥʿʦʥ ʤʘʣʦʥʩʢʝ ʢʠʩʝʣʠʥʝ (mal, ʫ ʢʦʤʧʣʝʢʩʫ 
Pt1), 2-ʤʝʪʠʣʤʘʣʦʥʩʢʝ (Mʝ-mal, ʫ ʢʦʤʧʣʝʢʩʫ Pt2), 2,2-ʜʠʤʝʪʠʣʤʘʣʦʥʩʢʝ (ʄʝ2-ʤʘʣ, ʫ ʢʦʤʧʣʝʢʩʫ Pt3) ʠ 1,1-
ʮʠʢʣʦʙʫʪʘʥʜʠʢʘʨʙʦʢʩʠʣʥʝ (cbdca, ʫ ʢʦʤʧʣʝʢʩʫ Pt4) ʢʠʩʝʣʠʥʝ, ʘ 5,6-epoxy-1,10-phen ʙʠʜʝʥʪʘʪʥʦ ʢʦʦʨʜʠʥʦʚʘʥ 5,6-
ʝʧʦʢʩʠ-5,6-ʜʠʭʠʜʨʦ-1,10-ʬʝʥʘʥʪʨʦʣʠʥ. ʂʦʤʧʣʝʢʩʠ ʩʫ ʩʠʥʪʝʪʠʟʦʚʘʥʠ  ʠ ʜʝʪʘˀʥʦ ʢʘʨʘʢʪʝʨʠʩʘʥʠ. Pt3 ʢʦʤʧʣʝʢʩ ʿʝ ʧʦʩʝ-
ʙʥʦ ʠʩʧʠʪʘʥ ʫ ʧʦʛʣʝʜʫ ˁʝʛʦʚʝ ʘʥʪʠʪʫʤʦʨʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ ʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ ʠ ʢʦʣʦʨʝʢʪʫʤʘ.  ʈʝ-
ʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʩʥʘʞʥʫ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ ʢʦʤʧʣʝʢʩʘ ʫʟ ʩʝʣʝʢʪʠʚʥʦʩʪ ʧʨʝʤʘ ʪʫʤʦʨʩʢʠʤ ˂ʝʣʠʿʘʤʘ. ʆʚʘ ʩʪʫʜʠʿʘ ʧʦ 
ʧʨʚʠ ʧʫʪ ʧʦʢʘʟʫʿʝ ʜʘ ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʠ ʢʦʤʧʣʝʢʩ ʧʣʘʪʠʥʝ(II) ʩʘ ʬʝʥʘʥʪʨʦʣʠʥʦʤ- Pt3 ʧʦʩʝʜʫʿʝ ʟʥʘʯʘʿʥʫ ʮʠʪʦʪʦʢʩʠʯʢʫ 
ʘʢʪʠʚʥʦʩʪ ʧʨʦʪʠʚ ˂ʝʣʠʿʘ ʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ ʠ ʢʦʣʦʨʝʢʪʘʣʥʦʛ ʢʘʨʮʠʥʦʤʘ in vitro, ʘ ʪʘʢʦʹʝ ʠ ʘʥʪʠʪʫʤʦʨʩʢʫ ʘʢʪʠʚʥʦʩʪ ʫ in 
vivo ʤʦʜʝʣʫ ʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ, ʙʝʟ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʘʪʘ ʥʘ ʚʠʪʘʣʥʝ ʦʨʛʘʥʝ: ʩʨʮʝ, ʧʣʫ˂ʘ, ʿʝʪʨʫ ʠ ʙʫʙʨʝʛʝ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ 
ʫʢʘʟʫʿʫ ʥʘ ʧʦʪʝʥʮʠʿʘʣ Pt3 ʢʦʤʧʣʝʢʩʘ ʢʘʦ ʢʘʥʜʠʜʘʪʘ ʟʘ ʘʥʪʠʢʘʥʮʝʨʩʢʫ ʪʝʨʘʧʠʿʫ. 
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ʬ  ̓˧̑˳˰̏˰ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˏ˰̖̈̑̓̄ɯ̗˷̗̓˼˸̏̄ɯ̔˰ɯ̝˸̖̑-˸̎˲̓̄̑̏˰̍̏̄̎ɯ̂˰̖̲̔̑˸̎ɯ̗ɯ̓˰̖̗̔ɯ̒̍̑˷˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƕȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏˰ɯʱ̄˳˰̏̑˳̶̄ɯˀ˰̡̗˼̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯ˄̓˸˷̓˰˴ɯˆ˰̂˷˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲˰ɯʨ̗̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯˁ˸˷̄̏ɯ˅˰̏̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ɯ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʩʪʫʧʥʠ ʧʦʜʘʮʠ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ, ʫʧʨʢʦʩ ʧʨʠʤʝʥʠ ʩʦʬʠʩʪʠʮʠʨʘʥʠʭ ʫʣʪʨʘʟʚʫʯʥʠʭ ʠ ʜʨʫʛʠʭ ʜʠʿʘʛ-
ʥʦʩʪʠʯʢʠʭ ʤʝʪʦʜʘ, ʠʥʪʨʘʫʪʝʨʠʥʠ ʟʘʩʪʦʿ ʫ ʨʘʩʪʫ ʧʣʦʜʘ ʦʩʪʘʿʝ ʥʝʧʨʝʧʦʟʥʘʪ ʩʚʝ ʜʦ ʨʦʹʝˁʘ ʫ ʯʘʢ 75% ʩʣʫʯʘʿʝʚʘ. ʂʘʜʘ ʿʝ ʫ 
ʧʠʪʘˁʫ ʥʝʨʠʟʠʯʥʘ ʪʨʫʜʥʦ˂ʘ, ʩʪʦʧʘ ʦʪʢʨʠʚʘˁʘ ʟʘʩʪʦʿʘ ʫ ʨʘʩʪʫ ʧʣʦʜʘ ʿʝ ʿʦʰ ʤʘˁʘ ʠ ʠʟʥʦʩʠ ʩʚʝʛʘ 15%. ɿʘʩʪʦʿ ʫ ʨʘʩʪʫ 
ʧʣʦʜʘ ʿʝ ʚʘʞʘʥ ʢʣʠʥʠʯʢʠ ʧʨʦʙʣʝʤ ʫʜʨʫʞʝʥ ʩʘ ʙʨʦʿʥʠʤ ʢʦʤʧʣʠʢʘʮʠʿʘʤʘ, ʙʫʜʫ˂ʠ ʜʘ ʬʝʪʫʩʠ ʢʦʜ ʢʦʿʠʭ ʜʦʹʝ ʜʦ ʟʘʩʪʦʿʘ ʫ 
ʨʘʩʪʫ ʠʤʘʿʫ ʚʝ˂ʫ ʩʪʦʧʫ ʥʝʦʥʘʪʘʣʥʦʛ ʤʦʨʪʘʣʠʪʝʪʘ ʠ ʤʦʨʙʠʜʠʪʝʪʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʬʝʪʫʩʠʤʘ ʢʦʿʠ ʩʝ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʿʘʿʫ, 
ʢʘʦ ʠ ʚʝ˂ʠ ʨʠʟʠʢ ʦʜ ʢʘʩʥʠʿʝ ʧʦʿʘʚʝ ʤʝʪʘʙʦʣʠʯʢʠʭ, ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠʭ, ʢʦʛʥʠʪʠʚʥʠʭ, ʩʦʮʠʿʘʣʥʠʭ ʠ ʙʠʭʝʿʚʠʦʨʘʣʥʠʭ 
ʧʨʦʙʣʝʤʘ. ʎʠˀ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʙʠʣʘ ʿʝ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʧʦʿʘʚʠ ʠʥʪʨʘʫʪʝʨʠʥʦʛ ʟʘʩʪʦʿʘ ʫ 
ʨʘʩʪʫ ʧʣʦʜʘ ʫ ʪʨʫʜʥʦ˂ʠ ʠ ʨʘʹʘˁʫ ʥʦʚʦʨʦʹʝʥʯʘʜʠ ʢʦʿʘ ʩʫ ʤʘʣʘ ʟʘ ʛʝʩʪʘʮʠʿʩʢʫ ʩʪʘʨʦʩʪ. ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘ-
ʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʬʘʢʪʦʨʠ ʧʦʧʫʪ ʤʘˁʝ ʪʝʣʝʩʥʝ ʚʠʩʠʥʝ ʤʘʿʢʠ, ʤʘˁʝ ʞʠʚʦʪʥʝ ʩʪʘʨʦʩʪʠ ʤʘʿʢʠ, ʧʫʰʝˁʘ ʫ ʪʦʢʫ ʪʨʫʜʥʦ˂ʝ, 
ʧʨʠʩʫʩʪʚʘ ʧʨʦʪʝʠʥʫʨʠʿʝ ʫ ʪʨʫʜʥʦ˂ʠ ʠ ʫʧʦʪʨʝʙʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘ ʫ ʪʨʫʜʥʦ˂ʠ ʧʦʚʝ˂ʘʚʘʿʫ ʨʠʟʠʢ ʦʜ ʧʦʿʘʚʝ ʠʥʪʨʘʫʪʝʨʠʥʦʛ 
ʟʘʩʪʦʿʘ ʫ ʨʘʩʪʫ ʧʣʦʜʘ, ʦʜʥʦʩʥʦ ʨʘʹʘˁʘ ʥʦʚʦʨʦʹʝʥʯʘʜʠ ʢʦʿʘ ʩʫ ʤʘʣʘ ʟʘ ʪʫ ʛʝʩʪʘʮʠʿʩʢʫ ʩʪʘʨʦʩʪ. ʌʘʢʪʦʨʠ ʨʠʟʠʢʘ ʢʦʿʠ ʩʫ 
ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʤʦʛʫ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʫ ʢʣʠʥʠʯʢʫ ʧʨʘʢʩʫ ʢʘʦ ʚʘʞʘʥ ʜʦʧʫʥʩʢʠ ʝʣʝʤʝʥʪ ʩʢʨʠ-
ʥʠʥʛʘ ʬʝʪʦ-ʝʤʙʨʠʦʥʘʣʥʦʛ ʟʘʩʪʦʿʘ ʨʘʩʪʘ ʧʣʦʜʘ. ʊʦ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʙʣʘʛʦʚʨʝʤʝʥʦʤ ʧʨʝʧʦʟʥʘʚʘˁʫ ʪʨʫʜʥʦ˂ʘ ʧʨʘ˂ʝʥʠʭ 
ʥʝʘʜʝʢʚʘʪʥʠʤ ʨʘʩʪʦʤ ʧʣʦʜʘ, ʘʜʝʢʚʘʪʥʦʤ ʟʙʨʠˁʘʚʘˁʫ ʪʘʢʚʠʭ ʪʨʫʜʥʠʮʘ ʠ ʧʨʝʚʝʥʮʠʿʠ ʨʘʟʚʦʿʘ ʩʦʤʘʪʩʢʠʭ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ 
ʧʦʨʝʤʝ˂ʘʿʘ ʠʥʪʝʣʝʢʪʫʘʣʥʦ-ʢʦʛʥʠʪʠʚʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʥʦʚʦʨʦʹʝʥʯʘʜʠ.  
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ʬ  ̓˧̑˳˰̏ɯ˅̗˷̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ̗̖̠̄˰̲˰ɯ̖̔˰̏˷˰̓˷̄̂̑˳˰̏̑˴ɯ˸̖̈̔̓˰̖̈˰ɯÈ̲̓̑̏̄˸ɯ̏˰ɯ̝̤̎̑̓̑̍̑̈˸ 

̈˰̓˰̖̈˸̖̓̄̔̄̈˸ɯ̲˰̲̏̄̈˰Ȯɯ̞̑̓̎̑̏̔̈̄ɯ̄ɯ̑̈̔̄˷˰̠̄̑̏̄ɯ̖̔˰̖̗̔ɯ̈̑˷ɯ̒˰̠̑˳˰ɯ̔˰ 

̔̄̏˷̓̑̎̑̎ɯ̡̠̖̞̒̑̍̄̄̔̄̏̄ɯ̲˰̲̏̄̈˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƗȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯ˧̑˳˰̏˰ɯ˧̑̈̔̄̎̑˳̶̄ɯ˧̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̄̏˰ɯˈ̑̎̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷̓˰ɯʬ̖̲̄̎̄̓̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̤˰ɯ˅˰̡̄˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˄̑˷˴̠̑̓̄̄  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉʠʥʜʨʦʤ ʧʦʣʠʮʠʩʪʠʯʥʠʭ ʿʘʿʥʠʢʘ (ʝʥʛʣ. Polycystic Ovary Syndrome ï PCOS) ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʯʝʰ˂ʠ ʝʥʜʦʢʨʠʥʦʣʦ-
ʰʢʠ ʠ ʤʝʪʘʙʦʣʠʯʢʠ ʧʦʨʝʤʝ˂ʘʿ ʞʝʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʜʦʙʠ ʠ ʚʦʜʝ˂ʠ ʫʟʨʦʢ ʘʥʦʚʫʣʘʪʦʨʥʦʛ ʠʥʬʝʨʪʠʣʠʪʝʪʘ. ʀʘʢʦ ʿʝ 
ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʜʦʩʪʘ ʪʦʛʘ ʨʘʟʿʘʰˁʝʥʦ ʦ ʧʘʪʦʛʝʥʝʟʠ, ʜʠʿʘʛʥʦʟʠ, ʢʣʠʥʠʯʢʠʤ ʤʘʥʠʬʝʩʪʘʮʠʿʘʤʘ ʠ ʪʝʨʘʧʠʿʠ PCOS, ʿʦʰ 
ʫʚʝʢ ʧʦʩʪʦʿʝ ʤʥʦʛʝ ʥʝʜʦʫʤʠʮʝ ʠ ʧʦʩʣʝʜʠʯʥʝ ʥʝʠʟʚʝʩʥʦʩʪʠ ʫ ʠʟʙʦʨʫ ʪʝʨʘʧʠʿʩʢʦʛ ʧʨʠʩʪʫʧʘ ʫ ʢʣʠʥʠʯʢʦʿ ʧʨʘʢʩʠ. 
ʄʝʪʬʦʨʤʠʥ (ʄɽʊ) ʿʝ ʿʝʜʥʘ ʦʜ ʧʨʚʠʭ ʪʝʨʘʧʠʿʩʢʠʭ ʦʧʮʠʿʘ ʟʘ ʪʨʝʪʤʘʥ PCOS. ʅʝʞʝˀʝʥʠ ʝʬʝʢʪʠ ʤʝʪʬʦʨʤʠʥʘ ʩʝ ʚʝʟʫʿʫ ʟʘ 
ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʝ ʪʝʛʦʙʝ, ʢʦʿʝ ʩʫ ʥʝʢʘʜʘ ʨʘʟʣʦʛ ʧʨʝʩʪʘʥʢʘ ʫʧʦʪʨʝʙʝ. ʅʝʜʘʚʥʝ ʩʪʫʜʠʿʝ ʩʫʛʝʨʠʰʫ ʜʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʠ 
ʘʣʪʝʨʥʘʪʠʚʥʠ ʪʨʝʪʤʘʥʠ, ʫʢˀʫʯʫʿʫ˂ʠ ʙʠˀʥʝ ʣʝʢʦʚʝ, ʤʦʛʫ ʫʙʣʘʞʠʪʠ ʩʠʤʧʪʦʤʝ PCOS. ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʮʨʥʝ 
ʘʨʦʥʠʿʝ ʿʝ ʧʨʝʧʦʟʥʘʪʘ ʫ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ, ʰʪʦ ʥʘʩ ʿʝ ʥʘʚʝʣʦ ʜʘ ʠʩʪʨʘʞʠʤʦ ʧʦʪʝʥʮʠʿʘʣʥʝ ʧʨʝʜʥʦʩʪʠ ʧʨʠʤʝʥʝ ʩʪʘʥʜʘʨ-
ʜʠʟʦʚʘʥʦʛ ʝʢʩʪʨʘʢʪʘ ʘʨʦʥʠʿʝ (ʉɽɸ) ʫ ʜʝʭʠʜʨʦʝʧʠʘʥʜʨʦʩʪʝʨʦʥʦʤ-ʠʥʜʫʢʦʚʘʥʦʤ ʤʦʜʝʣʫ PCOS ʢʦʜ ʧʘʮʦʚʘ. ʊʘʢʦʹʝ, ʠʤʘ-
ʣʠ ʩʤʦ ʟʘ ʮʠˀ ʜʘ ʠʩʪʨʘʞʠʤʦ ʩʠʥʝʨʛʠʩʪʠʯʢʝ ʝʬʝʢʪʝ ʉɽɸ ʠ ʄɽʊ ʪʝʨʘʧʠʿʝ ʫ ʫʙʣʘʞʘʚʘˁʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʠ ʤʝʪʘʙʦʣʠʯ-
ʢʠʭ ʘʙʥʦʨʤʘʣʥʦʩʪʠ ʢʦʜ PCOS. ʅʘʰʠ ʥʘʣʘʟʠ ʩʫ ʧʦʪʚʨʜʠʣʠ ʜʘ ʿʝ ʉɸɽ ʩʘʤ ʠʣʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʄɽʊ ʙʠʦ ʫ ʩʪʘˁʫ ʜʘ 
ʫʙʣʘʞʠ ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʠ ʤʝʪʘʙʦʣʠʯʢʝ ʧʦʨʝʤʝ˂ʘʿʝ ʫ ʤʦʜʝʣʫ PCOS ʧʘʮʦʚʘ ʠʟʘʟʚʘʥʦʛ DHEA. ɽʬʝʢʘʪ ʩʘʤʦʩʪʘʣʥʦ ʧʨʠʤʝ-
ˁʝʥʦʛ ʉɸɽ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʦ ʥʘ ʝʬʝʢʪʝ ʄɽʊ ʢʦʜ PCOS. ʇʦʪʚʨʹʝʥ ʿʝ ʩʠʥʝʨʛʠʩʪʠʯʢʠ ʝʬʝʢʘʪ ʦʚʘ ʜʚʘ ʘʛʝʥʩʘ ʫ ʚʝ˂ʠʥʠ 
ʧʨʦʮʝˁʝʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ PCOS. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʤʦʛʫ ʧʦʩʣʫʞʠʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʜʘˀʘ ʢʣʠʥʠʯʢʘ ʠʩʧʠʪʠʚʘˁʘ ʫ ʚʝʟʠ ʩʘ 
ʧʨʠʤʝʥʦʤ ʉɸɽ ʢʦʜ ʞʝʥʘ ʩʘ PCOS, ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʮʝʥʠʦ ʧʦʩʝʙʘʥ ʜʦʧʨʠʥʦʩ ʦʚʦʛ ʝʢʩʪʨʘʢʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʠ ʤʝʪʘʙʦ-
ʣʠʯʢʠʤ ʧʨʦʬʠʣʠʤʘ ʫ ʦʚʦʿ ʧʦʧʫʣʘʮʠʿʠ ʧʘʮʠʿʝʥʘʪʘ, ʧʦʩʝʙʥʦ ʢʦʜ ʦʥʠʭ ʩʘ ʛʦʿʘʟʥʠʤ ʬʝʥʦʪʠʧʦʤ PCOS.  
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ʬ  ̓˅̑̍˰̏˷ɯʥ̶̖̏̑̏̄ 

(ʐʘʙʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̗̏̔̓̎˸̖̏̄ɯ̂˰ɯ̎˸̓˸̴˸ɯ̂̏˰̴˰ɯ̄ɯ̖̔˰˳̑˳˰ɯ̝̒̓̑˸̔̄̑̏˰̞̍̏̄ɯ˳̑̂˰̡˰ 

̑ɯ̗̔ ̖̒̔˰̠̏˰̎˰ɯ̲̈̑˸ɯ̎̑˴̗ɯ˷˰ɯ̡̗̖̗̄ɯ̏˰ɯ̞̖̒̔̄̑̎̑̑̓̏˸ɯ̔̒̑̔̑˲̖̏̑̔̄ 

̄ɯ˰̏˰̍̄̂˰ɯ̝˰̖̈̑̓˰ɯ̒̑˳˸̂˰̞̏̄ɯ̔˰ɯ̓˸̗̖̂̍˰̖̄̎˰ɯ̎˸̓˸̴˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƗȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˏ̶̑̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̏˷̓˰ɯʨ˸̂̎˰̓ɯʺ̑˳˰̡˸˳̶̄ 

ˏ˰̓̎˰̠˸̗̖̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʠʤʘʨʥʦ ʩʝ ʦʛʣʝʜʘ ʫ ʘʜʝʢʚʘʪʥʦʿ ʧʨʦʮʝʥʠ ʨʝʘʣʥʦʛ ʟʥʘˁʘ ʠ ʩʪʘʚʦʚʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʚʦʟʘʯʘ ʦ ʫʪʠʮʘʿʫ ʣʝʢʦʚʘ ʠ ʜʨʫʛʠʭ ʩʫʧʩʪʘʥʮʠ ʥʘ ʧʩʠʭʦʤʦʪʦʨʥʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ 
ʚʦʟʘʯʘ ʩʘ ʥʝʘʜʝʢʚʘʪʥʠʤ ʟʥʘˁʝʤ ʠ ʥʝʛʘʪʠʚʥʠʤ ʩʪʘʚʦʚʠʤʘ. ɿʥʘʯʘʿ ʨʝʟʫʣʪʘʪʘ ʦʚʝ ʩʪʫʜʠʿʘ ʟʘʩʥʠʚʘ ʩʝ ʠ ʥʘ ʘʥʘʣʠʟʠ ʠ ʚʝʨʠ-
ʬʠʢʘʮʠʿʠ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʢʦʿʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʟʥʘˁʝ ʠ ʩʪʘʚʦʚʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʚʦʟʘʯʘ ʦ ʫʪʠʮʘʿʫ ʣʝʢʦʚʘ, ʘʣʢʦʭʦʣʘ, 
ʦʧʦʿʥʠʭ ʜʨʦʛʘ ʠ ʜʠʿʝʪʝʪʩʢʠʭ ʩʫʧʣʝʤʝʥʘʪʘ ʥʘ ʚʦʞˁʫ. ʇʦʩʝʙʘʥ ʜʦʤʝʥ ʦʜ ʟʥʘʯʘʿʘ ʥʘ ʦʚʦʤ ʧʦˀʫ ʦʛʣʝʜʘ ʩʝ ʫ ʚʝʨʠʬʠʢʘʮʠʿʠ 
ʚʘʣʠʜʥʦʩʪʠ, ʠʥʪʝʨʥʝ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʦʫʟʜʘʥʦʩʪʠ ʫʧʠʪʥʠʢʘ, ʘ ʪʘʢʦʹʝ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ˁʠʭʦʚʝ ʜʘˀʝ ʧʨʠʤʝʥʝ ʢʘʦ ʨʝʣʝ-
ʚʘʥʪʥʠʭ ʠ ʢʦʨʠʩʥʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ ʟʘ ʧʨʦʮʝʥʫ ʟʥʘˁʘ ʠ ʩʪʘʚʦʚʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʚʦʟʘʯʘ ʦ ʫʪʠʮʘʿʫ ʤʝʜʠʢʘʤʝʥʘʪʘ ʠ ʜʨʫ-
ʛʠʭ ʩʫʧʩʪʘʥʮʠ ʦʜ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʠʥʪʝʨʝʩʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪ ʚʦʞˁʝ. ʇʦʩʪʦʿʘˁʝ ʠ ʧʨʠʤʝʥʘ ʦʚʠʭ ʫʧʠʪʥʠʢʘ ʤʦʞʝ ʙʠʪʠ ʦʜ 
ʧʦʩʝʙʥʦʛ ʟʥʘʯʘʿʘ ʥʘ ʧʦˀʫ ʩʤʘˁʝˁʘ ʤʦʨʪʘʣʠʪʝʪʘ ʠ ʤʦʨʙʠʜʠʪʝʪʘ ʫʟʨʦʢʦʚʘʥʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʤ ʪʨʘʫʤʘʪʠʟʤʦʤ. ʋʟʠʤʘʿʫ˂ʠ ʫ 
ʦʙʟʠʨ ʦʟʙʠˀʥʦʩʪ ʧʨʦʙʣʝʤʘʪʠʢʝ ʩʘʦʙʨʘ˂ʘʿʥʦʛ ʪʨʘʫʤʘʪʠʟʤʘ ʠ ʥʝʛʘʪʠʚʥʦʛ ʫʪʠʮʘʿʘ ˁʝʛʦʚʠʭ ʧʦʩʣʝʜʠʮʘ ʥʝ ʩʘʤʦ ʥʘ ʧʨʦʬʝ-
ʩʠʦʥʘʣʥʝ ʚʦʟʘʯʝ, ʚʝ˂ ʠ ʥʘ ʦʩʪʘʣʝ ʫʯʝʩʥʠʢʝ ʫ ʩʘʦʙʨʘ˂ʘʿʫ, ʨʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʛʫ ʙʠʪʠ ʦʜ ʥʘʨʦʯʠʪʦʛ 
ʟʥʘʯʘʿʘ ʫ ʜʦʤʝʥʫ ʢʨʝʠʨʘˁʘ ʩʪʨʘʪʝʛʠʿʝ ʧʨʠʤʝʥʝ ʧʨʝʚʝʥʪʠʚʥʠʭ ʠ ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʢʦʨʝʢʪʠʚʥʠʭ ʤʝʨʘ ʥʘ ʧʦˀʫ ʫʥʘʧʨʝʹʝˁʘ 
ʙʝʟʙʝʜʥʦʩʥʠʭ ʘʩʧʝʢʘʪʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ. 
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ʬ  ̓˧̑˳˰̏˰ɯˀ̄̍˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ̖̓̄˸̲̗̓̄̎̄ɯ̂˰ɯ̈̍˰̝̔̄̄̈˰̠̲̗̄ɯ̑˲̍̄̈˰ɯ̖̄̏˸̓̓˰˷̗̄̈̍˰̓̏̑˴ɯ̔˸̖̗̒̎˰ 

˴̴̞̑̓̄ɯ̎̑̍˰̓˰ɯ̔˰ɯ̡̈̍̄̏̄̈̄̎ɯ̂̏˰̡˰̲˸̎ɯ̂˰ɯ̖̒̓̑˸̖̔̈̄ɯ˳̭̑˸̗̏ɯ̄̎˸˷̲̄˰̖̗̏ɯ
̗˴̓˰˷̴̗ɯ̄̎̒̍˰̖̏˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƚȭɯ2023. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʩ˳̑̂˷˸̏ɯ˅̶̑̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴̠̄˰ɯˆ˸̍˰̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯʨ̲̑̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʧ̗˲˰̍̑ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʀʥʪʝʨʨʘʜʠʢʫʣʘʨʥʠ ʩʝʧʪʫʤ ʧʨʝʜʩʪʘʚˀʘ ʠʜʝʘʣʥʦ ʤʝʩʪʦ ʟʘ ʠʤʝʜʠʿʘʪʥʫ ʫʛʨʘʜˁʫ ʠʤʧʣʘʥʘʪʘ ʫ ʨʝʛʠʿʠ ʤʘʢʩʠʣʘʨʥʠʭ 
ʤʦʣʘʨʘ ʧʦʩʤʘʪʨʘʥʦ ʩʘ ʧʨʦʪʝʪʩʢʦʛ ʘʩʧʝʢʪʘ. ʇʨʘʪʝ˂ʠ ʘʣʛʦʨʠʪʘʤ ʟʘʩʥʦʚʘʥ ʥʘ ʚʠʟʫʝʣʥʦʿ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʦʙʣʠʢʘ ʠʥʪʝʨʨʘ-
ʜʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʦʧʠʩʘʥʠ ʩʫ ʦʙʣʠʢ ʩʪʨʝʣʝ, ʙʨʦʜʘ, ʢʘʧʠ, ʧʘʣʘʪʠʥʘʣʥʝ ʠ ʙʫʢʘʣʥʝ ʢʦʥʚʝʨʛʝʥʮʠʿʝ. ʅʘʿʫʯʝʩʪʘʣʠʿʠ ʿʝ 
ʦʙʣʠʢ ʩʪʨʝʣʝ, ʜʦʢ ʿʝ ʦʙʣʠʢ ʢʘʧʠ ʥʘʿʤʘˁʝ ʬʨʝʢʚʝʥʪʘʥ. ʅʘʿʠʩʪʘʢʥʫʪʠʿʘ ʰʠʨʠʥʘ ʟʘ ʫʛʨʘʜˁʫ ʠʤʧʣʘʥʘʪʘ ʧʨʠʤʝ˂ʝʥʘ ʿʝ ʢʦʜ 
ʦʙʣʠʢʘ ʧʘʣʘʪʠʥʘʣʤʥʝ ʢʦʥʚʝʨʛʝʥʮʠʿʝ, ʜʦʢ ʿʝ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʚʠʩʠʥʫ ʟʘʜʦʚʦˀʠʦ ʦʙʣʠʢ ʙʫʢʘʣʥʝ ʢʦʥʚʝʨʛʝʥʮʠʿʝ. ɸʥʘʣʠʟʘ 
ʘʢʩʠʿʘʣʥʠʭ ʧʨʠʢʘʟʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʿʝ ʧʦʚʨʰʠʥʘ ʩʝʧʪʫʤʘ ʧʦʪʨʝʙʥʘ ʟʘ ʫʛʨʘʜˁʫ ʠʤʧʣʘʥʪʘ ʙʠʣʘ ʥʘʿʠʩʪʘʢʥʫʪʠʿʘ ʢʦʜ ʦʙʣʠʢʘ 
ʧʘʣʘʪʠʥʘʣʥʝ ʢʦʥʚʝʨʛʝʥʮʠʿʝ ʟʘ ʧʨʚʠ ʠ ʦʙʣʠʢ ʯʘʤʮʘ ʟʘ ʜʨʫʛʠ ʤʘʢʩʠʣʘʨʥʠ ʤʦʣʘʨ. ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʠ ʩʫ ʟʥʘ-
ʯʘʿ CBCT ʜʠʿʘʛʥʦʩʪʠʢʝ ʫ ʘʥʘʣʠʟʠ ʨʝʛʠʦʥʘ ʧʦʩʪʝʨʠʦʨʥʝ ʤʘʢʩʠʣʝ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʦʙʣʠʢʘ ʠʥʪʝʨʨʘʜʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ 
ʤʦʞʝ ʙʠʪʠ  ʚʨʣʦ ʢʦʨʠʩʥʘ ʫ ʧʦʩʪʠʟʘˁʫ ʙʨʞʝʛ ʠ ʝʬʠʢʘʩʥʠʿʝʛ ʧʣʘʥʠʨʘˁʘ ʠʥʪʝʨʚʝʥʮʠʿʘ ʦʚʦʛ ʨʝʛʠʦʥʘ. ʄʦʨʬʦʤʝʪʨʠʿʩʢʝ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʥʪʝʨʨʘʜʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫʤʘ ʤʘʢʩʠʣʘʨʥʦʛ ʤʦʣʘʨʘ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʝ ʦʜ ʦʙʣʠʢʘ ʠʥʪʝʨʨʘʜʠʢʫʣʘʨʥʦʛ ʩʝʧʪʫ-
ʤʘ, ʰʪʦ ʿʝ ʚʘʞʥʘ ʢʦʥʪʨʦʣʥʘ ʪʘʯʢʘ ʟʘ ʧʨʦʪʝʪʩʢʠ ʚʦʹʝʥʫ ʠʤʝʜʠʿʘʪʥʫ ʫʛʨʘʜˁʫ ʠʤʧʣʘʥʘʪʘ. 
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ʬ  ̓ˈ˸̑˷̑̓˰ɯˆ˰̝̲̄˸ɯȹTeodora Safiye ) 

(ɺʨˁʘʯʢʘ ɹʘˁʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̄̏˷̓̑̎ɯ̔˰˴̑̓˸˳˰̴˰ɯ̏˰ɯ̓˰˷̗ɯ̄ɯ̎˸̖̏˰̍̏̑ɯ̂˷̓˰˳̳˸ɯ̈̑˷ɯ̂˷̓˰˳̖̔˳˸̞̏̄ɯ̓˰˷̏̄̈˰ɯ
̖̑̈̑̎ɯ̒˰̏˷˸̲̎̄˸ɯ".5(#-19  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƛȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯʧ̓˰̏̄̎̄̓ɯ˅˰˷̎˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯ˧̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏˰ɯˆ̶̄̎̄ɯʨ̗̈̑̎˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˬ̭̑̓˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ɯ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʿʫ ʦʨʠʛʠʥʘʣʘʥ ʜʦʧʨʠʥʦʩ ʨʘʟʫʤʝʚʘˁʫ ʩʠʥʜʨʦʤʘ ʩʘʛʦʨʝʚʘˁʘ ʥʘ ʨʘʜʫ ʠ ʤʝʥʪʘʣ-
ʥʦʛ ʟʜʨʘʚˀʘ ʢʦʜ ʟʜʨʘʚʩʪʚʝʥʠʭ ʨʘʜʥʠʢʘ ʪʦʢʦʤ ʧʘʥʜʝʤʠʿʝ COVID-19. ɹʫʜʫ˂ʠ ʜʘ ʩʝ ʧʦʢʘʟʘʣʦ ʜʘ ʨʝʟʠʣʠʿʝʥʪʥʦʩʪ ʠ ʢʘʧʘ-
ʮʠʪʝʪ ʟʘ ʤʝʥʪʘʣʠʟʘʮʠʿʫ ʠʤʘʿʫ ʚʝʦʤʘ ʚʘʞʥʫ ʧʨʝʚʝʥʪʠʚʥʫ ʫʣʦʛʫ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʠʥʜʨʦʤ ʩʘʛʦʨʝʚʘˁʘ ʥʘ ʨʘʜʫ ʠ ʤʝʥʪʘʣ-
ʥʦ ʟʜʨʘʚˀʝ ʫʦʧʰʪʝ, ʦʜ ʩʫʰʪʠʥʩʢʝ ʿʝ ʚʘʞʥʦʩʪʠ ʜʘ ʩʝ ʨʘʟʚʠʿʫ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʩʪʨʘʪʝʛʠʿʝ ʟʘ ʧʦʜʩʪʠʮʘˁʝ ʨʝʟʠʣʠʿʝʥʪʥʦ-
ʩʪʠ ʠ ʨʘʟʚʠʿʘˁʝ ʠ ʿʘʯʘˁʝ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʤʝʥʪʘʣʠʟʘʮʠʿʫ ʢʦʜ ʟʜʨʘʚʩʪʚʝʥʠʭ ʨʘʜʥʠʢʘ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʩʝʙʥʦ ʫʛʨʦʞʝʥʫ 
ʛʨʫʧʫ ʪʦʢʦʤ ʚʘʥʨʝʜʥʠʭ ʩʠʪʫʘʮʠʿʘ ʫ ʿʘʚʥʦʤ ʟʜʨʘʚʩʪʚʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʦʜʛʦʚʦʨ ʥʘ COVID-19. ʆʩʠʤ ʪʝʦʨʠʿʩʢʦʛ ʟʥʘʯʘʿʘ ʦʚʝ 
ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʩʤʝʨʝʥʦʛ ʥʘ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ ʩʠʥʜʨʦʤʘ ʩʘʛʦʨʝʚʘˁʘ ʠ ʩʨʦʜʥʠʭ ʬʝʥʦʤʝʥʘ ʠ ʚʘʞʥʦʛ ʧʨʘʢʪʠʯ-
ʥʦʛ ʟʥʘʯʘʿʘ ʢʦʿʝ ʥʘʣʘʟʠ ʩʧʨʦʚʝʜʝʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʠʤʘʿʫ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʨʝʠʨʘˁʝ ʦʙʫʢʘ ʢʦʿʠʤʘ ʩʝ ʢʦʜ ʟʜʨʘʚʩʪʚʝʥʠʭ 
ʨʘʜʥʠʢʘ ʨʘʟʚʠʿʘ ʢʘʧʘʮʠʪʝʪ ʟʘ ʤʝʥʪʘʣʠʟʘʮʠʿʫ ʠ ʨʝʟʠʣʠʿʝʥʪʥʦʩʪ ʫ ʩʚʨʭʝ ʧʨʝʚʝʥʮʠʿʝ ʩʘʛʦʨʝʚʘˁʘ ʥʘ ʨʘʜʫ ʠ ʦʯʫʚʘˁʘ ʩʫʙʿʝʢ-
ʪʠʚʥʦʛ ʙʣʘʛʦʩʪʘˁʘ ʫ ʚʨʝʤʝ ʧʘʥʜʝʤʠʿʝ, ʢʘʦ ʠ ʫ ʧʣʘʥʠʨʘˁʫ ʠ ʩʧʨʦʚʦʹʝˁʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʠʥʪʝʨʚʝʥʮʠʿʘ ʫʩʤʝʨʝʥʠʭ ʥʘ 
ʧʦʜʨʰʢʫ ʠ ʦʯʫʚʘˁʝ ʤʝʥʪʘʣʥʦʛ ʟʜʨʘʚˀʘ ʤʝʜʠʮʠʥʩʢʦʛ ʦʩʦʙˀʘ, ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʠʤʘ ʠ ʠʟʫʟʝʪʘʥ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʢʘʜʘ 
ʩʝ ʫ ʦʙʟʠʨ ʫʟʤʝ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʜʝʦ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʿʝʜʥʦ ʠ ʧʨʚʘ ʫ ʩʚʝʪʫ ʦʙʿʘʚˀʝʥʘ ʩʪʫʜʠʿʘ ʢʦʿʘ ʿʝ ʠʩʧʠʪʠʚʘʣʘ ʝʬʝʢʘʪ 
ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʤʝʥʪʘʣʠʟʘʮʠʿʫ ʥʘ ʩʠʥʜʨʦʤ ʩʘʛʦʨʝʚʘˁʘ ʥʘ ʨʘʜʫ ʢʦʜ ʟʜʨʘʚʩʪʚʝʥʠʭ ʨʘʜʥʠʢʘ ʪʦʢʦʤ ʧʘʥʜʝʤʠʿʝ COVID-19. 
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ʬ  ̓ʥ̏˰ɯʬ̄˳̲˰̈ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̠̓̑˸̏˰ɯ̗̖̠̄˰̲˰ɯ̗̔̒̍˸̎˸̖̏˰̠̲̄˸ɯ˳̖̄˰̎̄̏˰ɯ#ɯ̏˰ɯ̝̄̏̍˰̎˰̠̲̗̄Ȯɯ 

̑̈̔̄˷˰̠̄̑̏̄ɯ̖̔̓˸̔ɯ̄ɯ̝̗̠̏̈̄̑̏˰̖̍̏̑̔ɯ̂˴̍̑˲˰ɯ̈̑˷ɯ˲̑̍˸̔̏̄̈˰ɯ̔˰ 

̒̓̄̎˰̓̏̄̎ɯ̖̑̔˸̑˰̖̖̓̓̄̄̔̑̎ɯ̈̑̍˸̏˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƔȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯʨ˸̔˸̍̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷̓˰ɯˈ̶̑̎̄ɯʿ̶̡̗̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯˀ˰̶̖̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯ˄˸̖̲̓̑̏̄˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʿʝ ʦʩʪʝʦʘʨʪʨʠʪʠʩ ʥʘʿʯʝʰ˂ʘ ʜʝʛʝʥʝʨʘʪʠʚʥʘ ʙʦʣʝʩʪ ʟʛʣʦʙʦʚʘ ʫ ʩʚʝʪʫ, ʧʦʪʨʝʙʥʦ ʿʝ ʫʥʘʧʨʝʜʠʪʠ ʪʝ-
ʨʘʧʠʿʩʢʝ ʤʦʛʫ˂ʥʦʩʪʠ. ʊʝʨʘʧʠʿʘ ʦʩʪʝʦʘʨʪʨʠʪʠʩʘ ʪʨʝʥʫʪʥʦ ʿʝ ʩʠʤʧʪʦʤʘʪʩʢʘ ʠ ʦʙʫʭʚʘʪʘ ʩʧʝʢʪʘʨ ʦʧʰʪʠʭ ʤʝʨʘ ʢʦʿʝ ʤʦʛʫ 
ʧʨʠʚʨʝʤʝʥʦ ʫʙʣʘʞʠʪʠ ʩʠʤʧʪʦʤʝ ʦʩʪʝʦʘʨʪʨʠʪʠʩʘ ʢʦʣʝʥʘ, ʘʣʠ ʥʝ ʫʪʠʯʫ ʥʘ ʧʘʪʦʛʝʥʝʟʫ ʙʦʣʝʩʪʠ, ʟʙʦʛ ʯʝʛʘ ʧʦʩʪʦʿʠ ʤʝʜʠ-
ʮʠʥʩʢʘ ʧʦʪʨʝʙʘ ʟʘ ʥʦʚʠʤ ʪʝʨʘʧʠʿʩʢʠʤ ʧʨʠʥʮʠʧʠʤʘ ʢʦʿʠ ʤʦʛʫ ʤʦʜʠʬʠʢʦʚʘʪʠ ʪʦʢ ʙʦʣʝʩʪʠ ʠ ʠʩʭʦʜ ʣʝʯʝˁʘ. ɺʠʪʘʤʠʥ D 
ʤʦʞʝ ʙʠʪʠ ʪʝʨʘʧʠʿʩʢʠ ʤʦʜʘʣʠʪʝʪ ʫ ʣʝʯʝˁʫ ʦʩʪʝʦʘʨʪʨʠʪʠʩʘ, ʟʙʦʛ ˁʝʛʦʚʝ ʫʣʦʛʝ ʫ ʤʠʥʝʨʘʣʠʟʘʮʠʿʠ ʢʦʩʪʠʿʫ, ʢʘʦ ʠ ʘʥʪʠʠʥ-
ʬʣʘʤʘʪʦʨʥʦʛ ʠ ʠʤʫʥʦʤʦʜʫʣʘʪʦʨʥʦʛ ʝʬʝʢʪʘ. ʆʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʜʦʧʨʠʥʝʣʘ ʦʪʢʨʠʚʘˁʫ ʥʦʚʠʭ ʥʘʫʯʥʠʭ ʜʦʢʘʟʘ ʦ ʫʪʠʮʘʿʫ 
ʪʨʦʤʝʩʝʯʥʝ ʩʫʧʣʝʤʝʥʪʘʮʠʿʝ 4000 i.j./dan ʚʠʪʘʤʠʥʘ D ʥʘ ʠʥʬʣʘʤʘʮʠʿʫ, ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ ʠ ʢʣʠʥʠʯʢʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ 
ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʧʨʠʤʘʨʥʠʤ ʦʩʪʝʦʘʨʪʨʠʪʠʩʦʤ ʢʦʣʝʥʘ. ʋʩʪʘʥʦʚˀʝʥʝ ʘʣʪʝʨʘʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʠ ʘʥʪʠʠʥʬʣʘʤʘ-
ʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ, ʧʘʨʘʤʝʪʘʨʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ, ʙʠʦʭʝʤʠʿʩʢʠʭ ʤʘʨʢʝʨʘ ʠ ʢʣʠʥʠʯʢʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʧʨʠʤʘʨʥʦʛ 
ʦʩʪʝʦʘʨʪʨʠʪʠʩʘ ʢʦʣʝʥʘ ʫʩʣʝʜ ʩʫʧʣʝʤʝʥʪʘʮʠʿʝ ʚʠʪʘʤʠʥʦʤ D ʪʦʢʦʤ 3 ʤʝʩʝʮʘ ʤʦʛʫ ʠʤʘʪʠ ʧʨʘʢʪʠʯʥʝ ʠ ʢʣʠʥʠʯʢʝ ʠʤʧʣʠ-
ʢʘʮʠʿʝ ʯʠʿʠ ʟʥʘʯʘʿ ʩʝ ʦʛʣʝʜʘ ʫ ʙʦˀʦʿ ʢʦʥʪʨʦʣʠ ʙʦʣʝʩʪʠ ʠ ʝʬʠʢʘʩʥʠʿʦʿ ʪʝʨʘʧʠʿʠ. ʊʨʦʤʝʩʝʯʥʘ ʩʫʧʣʝʤʝʥʪʘʮʠʿʘ ʚʠʪʘʤʠʥʦʤ 
D ʧʨʝʜʩʪʘʚˀʘ ʝʬʠʢʘʩʘʥ ʪʝʨʘʧʠʿʩʢʠ ʤʦʜʘʣʠʪʝʪ ʫ ʣʝʯʝˁʫ ʧʨʠʤʘʨʥʦʛ ʦʩʪʝʦʘʨʪʨʠʪʠʩʘ ʢʦʣʝʥʘ. 
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ʬ  ̓ˀ̠̄̍̄˰ɯʨ˰̳̔̄˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ̝̤̞̎̑̓̑̍̑̈̄ɯ̄ɯ̝̎̑̓̑̎˸̖̲̞̓̄̔̈̄ɯ̈˰̓˰̖̈˸̖̓̄̔̄̈˰ 

˰̠̈˸̞̔̑̓̏̄ɯ̈˰̏˰̍˰ɯ̒̓˸˷̴˸˴ɯ˷˸̍˰ɯ˴̴̑̓˸ɯ˳̠̄̍̄˸ɯ̄ɯ̴̞̄̑˳˰ɯ̒̑˳˸̂˰̖̏̑̔ɯ 

̔˰ɯ̖̄̒̑̎ɯ̏˰̂̑̒˰̍˰̖̄̏˰̍̏̑˴ɯ̈˰̏˰̍˰ɯ̒̓̄̎˸̏̑̎ɯ̲̗̖̈̑̎̒˸̓̄̂̑˳˰̏˸ 

̖̑̎̑˴̓˰̝̲̄˸ɯ̗̈̑̏̔̏̑˴ɯ̂̓˰̈˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƘȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʩ˳̑̂˷˸̏ɯ˅̶̑̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯʨ̲̑̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴̠̄˰ɯˆ˸̍˰̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̄̓̑̔̍˰˳ɯʨ˰̔̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʧ̗˲˰̍̑ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʹʫʿʫ ʙʝʥʝʬʠʪʝ ʫʧʦʪʨʝʙʝ ʢʦʤʧʿʫʪʝʨʠʟʦʚʘʥʝ ʪʦʤʦʛʨʘʬʠʿʝ ʢʦʥʫʩʥʦʛ ʟʨʘʢʘ ʫ ʤʦʨ-
ʬʦʣʦʰʢʦʤ ʠ ʤʦʨʬʦʤʝʪʨʠʿʩʢʦʤ ʘʥʘʣʠʟʠʨʘˁʫ ʘʥʘʪʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜˁʝʛ ʜʝʣʘ ʛʦʨˁʝ ʚʠʣʠʮʝ. ʊʘʢʦʹʝ, ʜʦʧʫˁʫʿʫ 
ʧʦʩʪʦʿʝ˂ʝ ʧʦʜʘʪʢʝ ʦ ʘʢʮʝʩʦʨʥʠʤ ʢʘʥʘʣʠʤʘ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ ʢʘʦ ʜʦʤʠʥʘʥʪʥʝ ʘʥʘʪʦʤʩʢʝ ʩʪʨʫʢʪʫʨʝ 
ʧʨʝʜˁʝʛ ʜʝʣʘ ʛʦʨˁʝ ʚʠʣʠʮʝ. ʈʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʫʿʫ ʜʘ ʩʫ ʘʢʮʝʩʦʨʥʠ ʢʘʥʘʣʠ ʫ ʧʨʝʜˁʝʤ ʜʝʣʫ ʛʦʨˁʝ ʚʠʣʠʮʝ ʧʨʠʩʫʪʥʠ ʫ 
ʟʥʘʯʘʿʥʦʤ ʧʨʦʮʝʥʪʫ, ʢʘʦ ʠ ʜʘ ʩʫ ʥʘʿʯʝʰ˂ʝ ʙʠʣʘʪʝʨʘʣʥʦ ʜʠʩʪʨʠʙʫʠʨʘʥʠ, ʟʘʢʨʠʚˀʝʥʦʛ ʦʙʣʠʢʘ ʠ ʩʘ ʧʘʣʘʪʠʥʘʣʥʦʤ ʣʦʢʘʣʠ-
ʟʘʮʠʿʦʤ ʦʪʚʦʨʘ. ɸʣʛʦʨʠʪʤʠ ʧʦʚʝʟʘʥʦʩʪʠ ʠʟʤʝʹʫ ʘʢʮʝʩʦʨʥʠʭ ʢʘʥʘʣʘ ʠ ʦʢʦʣʥʠʭ ʘʥʘʪʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨʘ (ʥʘʟʦʧʘʣʘʪʠʥʘʣ-
ʥʦʛ ʢʘʥʘʣʘ, ʩʧʦˀʘʰˁʝʛ ʘʩʧʝʢʪʘ ʙʫʢʘʣʥʝ ʢʦʨʪʠʢʘʣʥʝ ʢʦʩʪʠ ʠ ʛʦʨˁʠʭ ʮʝʥʪʨʘʣʥʠʭ ʩʝʢʫʪʠ˂ʘ) ʤʦʛʫ ʙʠʪʠ ʧʦʪʝʥʮʠʿʘʣʥʘ 
ʢʣʠʥʠʯʢʠ ʨʝʣʝʚʘʥʪʥʘ ʢʦʥʪʨʦʣʥʘ ʪʘʯʢʘ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʫʛʨʘʜˁʝ ʠʤʧʣʘʥʪʘʪʘ ʫ ʨʝʛʠʦʥ ʧʨʝʜˁʝʛ ʜʝʣʘ ʛʦʨˁʝ ʚʠʣʠʮʝ, 
ʢʘʦ ʠ ʫ ʧʨʝʚʝʥʮʠʿʠ ʢʦʤʧʣʠʢʘʮʠʿʘ ʫʩʣʝʜ ʠʟʚʦʹʝˁʘ ʭʠʨʫʨʰʢʠʭ ʠʥʪʝʨʚʝʥʮʠʿʘ ʫ ʧʦʤʝʥʫʪʦʿ ʨʝʛʠʿʠ. 
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ʬ  ̓˄˰˳̍˸ɯˀ̄̍˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ̝̤̞̎̑̓̑̍̑̈̄ɯ̈˰̓˰̖̈˸̖̓̄̔̄̈˰ɯ̏˰̂̑̒˰̍˰̖̄̏˰̍̏̑˴ɯ̈˰̏˰̍˰ 

̄ɯ̒̑ ˳˸̂˰̖̏̑̔̄ɯ̔˰ɯ̞̖̑̓̄̂̑̏˰̍̏̑̎ɯ˷̄̎˸̲̏̂̄̑̎ɯ̖̈̑̔̄ɯ̒̓˸˷̴˸˴ɯ˷˸̍˰ɯ˴̴̑̓˸ 

˳̠̄̍̄˸ɯ̒̓̄̎˸̏̑̎ɯ̲̗̖̈̑̎̒˸̓̄̂̑˳˰̏˸ɯ̖̑̎̑˴̓˰̝̲̄˸ɯ̗̈̑̏̔̏̑˴ɯ̂̓˰̈È  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƘȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʩ˳̑̂˷˸̏ɯ˅̶̑̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯʨ̲̑̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴̠̄˰ɯˆ˸̍˰̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̄̓̑̔̍˰˳ɯʨ˰̔̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʧ̗˲˰̍̑ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ɯ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʍʠʨʫʨʰʢʝ ʠʥʪʝʨʚʝʥʮʠʿʝ (ʫʛʨʘʜˁʘ ʠʤʧʣʘʥʪʘʪʘ, ʝʢʩʪʨʘʢʮʠʿʘ ʠʤʧʘʢʪʠʨʘʥʠʭ ʟʫʙʘ, ʝʥʫʢʣʝʘʮʠʿʘ ʮʠʩʪʝ ʥʘʟʦʧʘʣʘʪʠ-
ʥʘʣʥʦʛ ʢʘʥʘʣʘ, ʘʧʠʢʦʪʦʤʠʿʝ ʠ ʜʨʫʛʝ) ʫ ʨʝʛʠʿʠ ʧʨʝʜˁʝʛ ʜʝʣʘ ʛʦʨˁʝ ʚʠʣʠʮʝ, ʟʘʭʪʝʚʘʿʫ ʧʦʟʥʘʚʘˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʟʦʧʘ-
ʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ. ɺʝʣʠʢʠ ʥʘʧʨʝʜʘʢ ʫ ʘʥʘʣʠʟʠ ʘʥʘʪʦʤʠʿʝ ʠ ʤʦʨʬʦʤʝʪʨʠʿʝ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ ʧʨʫʞʠʣʘ ʿʝ ʨʘʜʠʦ-
ʛʨʘʬʩʢʘ ʤʝʪʦʜʘ ï ʢʦʤʧʿʫʪʝʨʠʟʦʚʘʥʘ ʪʦʤʦʛʨʘʬʠʿʘ ʢʦʥʫʩʥʦʛ ʟʨʘʢʘ (Cone Beam Computed Tomography ï CBCT). 
Mardinger ʠ ʩʘʨʘʜʥʠʮʠ ʜʝʬʠʥʠʩʘʣʠ ʩʫ ʯʝʪʠʨʠ ʦʙʣʠʢʘ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ (ʙʘʥʘʥʘ, ʧʝʰʯʘʥʠ ʩʘʪ, ʮʠʣʠʥʜʘʨ, ʣʝ-
ʚʘʢ). ʉʘ ʢʣʠʥʠʯʢʦʛ ʘʩʧʝʢʪʘ ʫ ʦʙʣʘʩʪʠ ʠʤʧʣʘʥʪʦʣʦʛʠʿʝ Buser ʠ ʩʘʨʘʜʥʠʮʠ ʠʩʪʠʯʫ ʟʥʘʯʘʿ ʝʚʘʣʫʘʮʠʿʝ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ 
ʢʘʥʘʣʘ. ʊʘʢʦʹʝ, ʘʜʝʢʚʘʪʥʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʘʥʘʪʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʠʤʧʣʘʥʪʘʪʘ ʧʨʝʜʩʪʘʚˀʘ ʙʠʪʘʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʥʫ 
ʠʤʧʣʘʥʪʦʣʦʰʢʫ ʪʝʨʘʧʠʿʫ, ʰʪʦ ʟʘʭʪʝʚʘ ʠ ʝʚʘʣʫʘʮʠʿʫ ʰʠʨʠʥʝ ʘʣʚʝʦʣʘʨʥʦʛ ʛʨʝʙʝʥʘ. ʅʝʘʜʝʢʚʘʪʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ 
ʠʤʧʣʘʥʪʘʪʘ ʫ ʨʝʛʠʿʠ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ ʤʦʞʝ ʧʨʦʫʟʨʦʢʦʚʘʪʠ ʦʰʪʝ˂ʝˁʝ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ ʠ ʧʦʿʘʚʫ ʙʨʦʿ-
ʥʠʭ ʢʦʤʧʣʠʢʘʮʠʿʘ ʢʘʦ ʰʪʦ ʩʫ ʢʨʚʘʨʝˁʝ, ʛʫʙʠʪʘʢ ʩʝʥʟʠʙʠʣʠʪʝʪʘ ʫ ʧʨʝʜʝʣʫ ʪʚʨʜʦʛ ʥʝʧʮʘ ʠ ʥʝʤʦʛʫ˂ʥʦʩʪ ʦʩʝʦʠʥʪʝʛʨʘʮʠʿʝ 
ʠʤʧʣʘʥʪʘʪʘ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʭʠʨʫʨʰʢʝ ʪʝʭʥʠʢʝ ʫʛʨʘʜˁʝ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫʯʝʩʪʘʣʦʩʪ ʠʟʤʝʹʫ 8% ʠ 54% ʧʝʨʬʦʨʘʮʠʿʝ ʥʘ-
ʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ. ɹʫʜʫ˂ʠ ʜʘ ʿʝ ʧʦʟʥʘʪʦ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʠʩʫʩʪʚʦ ʩʠʛʫʨʥʝ ʟʦʥʝ ʦʜ 2 ʤʤ ʢʦʩʪʠ ʠʟʤʝʹʫ ʠʤʧʣʘʥʪʘʪʘ 
ʠ ʦʢʦʣʥʠʭ ʘʥʘʪʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨʘ, ʦʚʘ ʩʪʫʜʠʿʘ ʿʝ ʜʦʧʨʠʥʝʣʘ ʙʦˀʝʤ ʨʘʟʫʤʝʚʘˁʫ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʩʪʠ ʟʘ ʠʤʧʣʘʥʪʘʪ ʫ ʟʘʚʠ-
ʩʥʦʩʪʠ  ʦʜ ʦʙʣʠʢʘ ʥʘʟʦʧʘʣʘʪʠʥʘʣʥʦʛ ʢʘʥʘʣʘ. 
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ʬ  ̓ˆ˰̤˰ɯʬ̓˰˴̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ˳˰̖̍̄˸̖ɯ˼̄˳̖̑˰ɯ̑̒˸̓˰̖̄˳̏̑ɯ̍˸̡˸̞̏̄ɯ̒˰̠̲̄˸̏˰̖˰ɯ̗ɯ̑˷̗̏̑̔ɯ̏˰ 

̈̑̏̂˸̓˳˰̖̄˳̏̑ɯ̍˸̡˸̏˸ɯ̒˰̠̲̄˸̖̏˸ɯ̔˰ɯ̡̞̓̑̏̄̏̄̎ɯ̒˰̏̈̓˸˰̖̖̄̄̔̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƙȭɯƜȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲˰ɯʨ̗̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̤̑̈̑ɯˀ̄̍˸˳ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴̡˸ɯ˅˰˷̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˁ˸̎˰̴˰ɯ˅˰̶̡̏̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ɯ 

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɿʥʘʯʘʿ ʩʪʫʜʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʪʦʤʝ ʰʪʦ ʧʨʫʞʘ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʥʘʿʫʩʧʝʰʥʠʿʝ ʤʝʪʦʜʝ ʣʝʯʝˁʘ, ʢʘʢʦ ʫ ʢʫʧʠ-
ʨʘˁʫ ʘʙʜʦʤʠʥʘʣʥʦʛ ʙʦʣʘ ʠ ʦʯʫʚʘˁʫ ʬʫʥʢʮʠʿʝ ʧʘʥʢʨʝʘʩʘ, ʪʘʢʦ ʠ ʫ ʩʤʘˁʝˁʫ ʬʨʝʢʚʝʥʮʝ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ, ʩʭʦʜʥʦ ʪʦʤʝ, 
ʙʦˀʝʛ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʧʘʮʠʿʝʥʘʪʘ. ʅʘʚʝʜʝʥʝ ʯʠˁʝʥʠʮʝ ˂ʝ ʩʝ ʜʠʨʝʢʪʥʦ ʦʜʨʘʟʠʪʠ ʠ ʥʘ ʪʨʝʪʤʘʥ ʩʚʠʭ ʙʫʜʫ˂ʠʭ ʙʦʣʝʩʥʠ-
ʢʘ ʩʘ ʭʨʦʥʠʯʥʠʤ ʧʘʥʢʨʝʘʪʠʪʠʩʦʤ, ʟʙʦʛ ʯʝʛʘ ʙʠ ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʤʦʛʣʘ ʜʘ ʠʤʘ ʟʥʘʯʘʿ ʢʣʠʥʠʯʢʦʛ ʚʦʜʠʯʘ. 
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ʬ  ̓ˆ̍˰̭˰̏˰ɯˈ˸̝̑̄̍̑˳ 

(ʇʦʜʛʦʨʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̑˳˸̂˰̖̏̑̔ɯ̝̒̑̍̄̎̑̓̄̂˰̎˰ɯ˴˸̏˰ɯ̡̗̳̗̈˸̞̏̄ɯ̗ɯ̠̒̓̑˸̔ɯ̈̑˰˴̗̍˰̠̲̄˸ɯ̔˰ 

̖̓̑̎˲̑̂̑̎ɯ˷̗˲̞̑̈̄ɯ˳˸̏˰ɯ̄ɯ̶̗̒̍̏̑̎ɯ˸̎˲̲̑̍̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƘȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˁ˰̖˰̤˰ɯˬ̭̑̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˃̍̄˳˸̓˰ɯˀ̳̄˰̏̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˄̑˷˴̠̑̓̄̄ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˈ̑˷̑̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʴ˷̓˰˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯˈ̑˷̑̓̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɺʝʥʩʢʘ ʪʨʦʤʙʦʝʤʙʦʣʠʿʘ ʩʘ ʦʢʦ 10 ʤʠʣʠʦʥʘ ʥʦʚʠʭ ʩʣʫʯʘʿʝʚʘ ʛʦʜʠʰˁʝ, ʚʝʣʠʢʦʤ ʧʨʝʚʘʣʝʥʮʠʿʦʤ, ʩʤʨʪʥʦʰ˂ʫ ʠ 
ʧʦʩʪʪʨʦʤʙʦʪʩʢʠʤ ʢʦʤʧʣʠʢʘʮʠʿʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʚʝʣʠʢʠ ʟʜʨʘʚʩʪʚʝʥʠ ʧʨʦʙʣʝʤ ʫ ʮʝʣʦʤ ʩʚʝʪʫ ʠ ʛʣʘʚʥʠ ʬʘʢʪʦʨ ʫ ʛʣʦʙʘʣ-
ʥʦʤ ʦʧʪʝʨʝ˂ʝˁʫ ʙʦʣʝʩʪʠʤʘ. ʇʦʣʠʤʦʨʬʠʟʤʠ ʛʝʥʘ ʦʜʛʦʚʦʨʥʠʭ ʟʘ ʩʠʥʪʝʟʫ ʠ ʘʢʪʠʚʥʦʩʪ ʬʘʢʪʦʨʘ ʢʦʘʛʫʣʘʮʠʿʝ ʠʤʘʿʫ ʟʥʘʯʘʿ-
ʥʫ ʫʣʦʛʫ ʫ ʤʫʣʪʠʬʘʢʪʦʨʩʢʦʿ ʦʩʥʦʚʠ ʠ ʝʪʠʦʧʘʪʦʛʝʥʝʟʠ ʚʝʥʩʢʝ ʪʨʦʤʙʦʝʤʙʦʣʠʿʝ. ɳʠʭʦʚʘ ʫʯʝʩʪʘʣʦʩʪ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘ ʫ 
ʦʜʥʦʩʫ ʥʘ ʝʪʥʠʯʢʫ, ʨʘʩʥʫ ʠ ʛʝʦʛʨʘʬʩʢʫ ʧʨʠʧʘʜʥʦʩʪ, ʢʘʢʦ ʫ ʦʧʰʪʦʿ ʧʦʧʫʣʘʮʠʿʠ ʪʘʢʦ ʠ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ɺʊɽ, ʟʙʦʛ ʯʝʛʘ 
ʩʫ ʿʦʰ ʫʚʝʢ ʰʠʨʦʢʦ ʠʩʧʠʪʠʚʘʥʠ ʫ ʩʪʫʜʠʿʘʤʘ ʛʝʥʝʪʠʯʢʠʭ ʘʩʦʮʠʿʘʮʠʿʘ. ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ ʰʪʦ ʩʫ ʦʙʿʘʚˀʝʥʠ ʙʨʦʿʥʠ ʨʘʜʦʚʠ 
ʦ ʫʯʝʩʪʘʣʦʩʪʠ ʠ ʧʦʚʝʟʘʥʦʩʪʠ ʤʥʦʛʠʭ ʛʝʥʝʪʠʯʢʠʭ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʩʘ ʥʘʩʪʘʥʢʦʤ ɺʊɽ, ʠ ʜʘˀʝ ʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʢʦʥʪʨʦʚʝʨ-
ʟʥʠʭ ʨʝʟʫʣʪʘʪʘ ʦ ʟʥʘʯʘʿʫ ʧʦʣʠʤʦʨʬʠʟʘʤʘ ʟʘ ʠʩʧʦˀʘʚʘˁʝ ɺʊɽ, ʰʪʦ ʩʫʛʝʨʠʰʝ ʜʘ ʧʨʝʜʠʢʪʠʚʥʘ ʚʨʝʜʥʦʩʪ SNPs ʘʣʪʝʨʘʮʠʿʘ 
ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥʘ. ʆʚʦ ʩʝ ʧʦʩʝʙʥʦ ʦʜʥʦʩʠ ʥʘ ʟʥʘʯʘʿ SNPs: PAI1, FXIII-A, FSAP ʠ MTHFR. ʊʘʢʦʹʝ, ʫʣʦʛʘ 
ʚʘʨʠʿʘʮʠʿʘ FII 19911ɸ>G ʠ FV HR2 6755ɸ>G ʢʘʦ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʫ ʥʘʩʪʘʥʢʫ ʪʨʦʤʙʦʟʘ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʜʦʚʦˀʥʦ ʿʘʩʥʘ. 
ʀʤʘʿʫ˂ʠ ʦʚʦ ʫ ʚʠʜʫ, ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ ʜʘʿʝ ʦʨʠʛʠʥʘʣʘʥ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʠʩʧʠʪʠʚʘˁʫ ʧʦʚʝʟʘʥʦʩʪʠ 
ʛʝʥʩʢʠʭ ʧʦʣʠʤʦʨʬʠʟʘʤʘ ʩʘ ʨʠʟʠʢʦʤ ʦʜ ʥʘʩʪʘʥʢʘ ɺʊɽ. 
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ʬ  ̓ˀ˸˷̑ɯʩ̶̗̖̄ 

(ʇʣʘʚ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˏ˰̓̎˰̈̑˸̈̑̏̑̎̔̈˰ɯ˰̏˰̍̄̂˰ɯ̈˰̗̂˰̍̏˸ɯ̖˸̓˰̲̒̄˸ɯ̏˸̗̤̞̓̑̍̑̈̄ɯ 

̎˰̝̏̄˸̖̔˰̠̲̄˰ɯ˲̑̍˸̖̔̄ɯ̗̔̍˸˷ɯ̒̑̓˸̎˸̶˰̲˰ɯ̓˰̂˴̓˰˷̴˸ɯ̄ɯ˷˸̒̑̏̑˳˰̴˰ɯ 

̎˰̈̓̑̎̑̍˸̗̈̍˰ɯ̗ɯ̍̄̂̑̂̑̎̄̎˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƙȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̴̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏˰ɯˆ̖˰̤˸˳̶̄ɯʺ˰̶̡̓̍̄̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˄̤̖̓̄̄̏̄ɯɬ ̋ ̑̔̑˳̔̈˰ɯˀ̖̄̓̑˳̠̄˰  

  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʫʢʘʟʘʣʠ ʥʘ ʧʨʝʚʠʩʦʢʝ ʮʝʥʝ ʤʠʛʣʫʩʪʘʪʘ ʠ ʮʝʨʣʠʧʦʥʘʟʝ ʘʣʬʘ ʟʙʦʛ ʢʦʿʠʭ ʦʚʠ 
ʝʬʠʢʘʩʥʠ ʣʝʢʦʚʠ ʟʘ ʣʝʯʝˁʝ ʅʠʤʘʥ ʇʠʢʦʚʝ ʙʦʣʝʩʪʠ ʪʠʧ ʎ ʠ ʂʘʩʥʝ ʠʥʬʘʥʪʠʣʥʝ ʥʝʫʨʦʥʩʢʝ ʮʝʨʦʠʜʥʝ ʣʠʧʦʬʫʩʮʠʥʦʟʝ ʪʠʧ 
2 ʥʠʩʫ ʬʘʨʤʘʢʦʝʢʦʥʦʤʩʢʠ ʠʩʧʣʘʪʠʚʝ ʦʧʮʠʿʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʠʤʧʪʦʤʘʪʩʢʦʤ ʪʝʨʘʧʠʿʦʤ. ʆʨʠʛʠʥʘʣʥʠ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ 
ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʣʝʜʘ ʩʝ ʠ ʫ ʪʦʤʝ ʰʪʦ ʿʝ ʦʚʠʤ ʧʫʪʝʤ ʫʢʘʟʘʥʦ ʥʘ ʧʦʪʨʝʙʫ ʜʘ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʦʜʨʞʝ ʥʘʧʦ-
ʨʝ ʢʦʿʝ ʨʘʟʣʠʯʠʪʘ ʥʘʮʠʦʥʘʣʥʘ ʠ ʤʝʹʫʥʘʨʦʜʥʘ ʫʜʨʫʞʝˁʘ ʧʘʮʠʿʝʥʘʪʘ ʢʦʿʠ ʙʦʣʫʿʫ ʦʜ ʨʝʪʢʠʭ ʙʦʣʝʩʪʠ ʫʣʘʞʫ ʢʘʢʦ ʙʠ ʩʝ ʧʦ-
ʙʦˀʰʘʦ ʩʪʘʪʫʩ ʦʚʠʭ ʧʘʮʠʿʝʥʘʪʘ ʫ ʜʨʫʰʪʚʫ ʠ ʢʘʢʦ ʙʠ ʧʨʦʙʣʝʤʠ ʩʘ ʢʦʿʠʤʘ ʩʝ ʦʥʠ ʩʫʦʯʘʚʘʿʫ ʧʦʩʪʘʣʠ ʚʠʜˀʠʚʠʿʠ. ʊʘʢʦʹʝ, 
ʨʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʦʯʠʛʣʝʜʥʦ ʧʦʪʨʝʙʥʦ ʜʘ ʬʘʨʤʘʮʝʫʪʩʢʝ ʢʦʤʧʘʥʠʿʝ ʨʘʟʤʦʪʨʝ ʧʨʠʥʮʠʧ 
ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʛ ʦʜʨʝʹʠʚʘˁʘ ʮʝʥʘ ʣʝʢʦʚʘ ʩʠʨʦʯʠ˂ʘ, ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʦʜʨʝʹʠʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʮʝʥʘ ʣʝʢʦʚʘ ʟʘ ʟʝʤˀʝ ʩʘ 
ʨʘʟʣʠʯʠʪʠʤ ʩʪʝʧʝʥʦʤ ʝʢʦʥʦʤʩʢʝ ʨʘʟʚʠʿʝʥʦʩʪʠ. ʇʨʝʤʘ ʦʚʦʤ ʧʨʠʥʮʠʧʫ, ʮʝʥʝ ʣʝʢʦʚʘ ʩʠʨʦʯʠ˂ʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ ʚʠʰʝ ʫ 
ʝʢʦʥʦʤʩʢʠ ʨʘʟʚʠʿʝʥʠʤ ʟʝʤˀʘʤʘ, ʜʦʢ ʙʠ ʫ ʥʝʨʘʟʚʠʿʝʥʠʤ ʠ ʟʝʤˀʘʤʘ ʫ ʨʘʟʚʦʿʫ ʮʝʥʝ ʦʚʠʭ ʣʝʢʦʚʘ ʪʨʝʙʘʣʦ ʩʤʘˁʠʪʠ. ʊʠʤʝ 
ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʘ ʛʣʦʙʘʣʥʘ ʜʦʩʪʫʧʥʦʩʪ ʣʝʢʦʚʘ ʠ ʧʦʰʪʦʚʘˁʝ ʦʩʥʦʚʠʭ ʭʫʤʘʥʠʪʘʨʥʠʭ ʠ ʝʛʘʣʠʪʘʨʥʠʭ ʧʨʠʥʮʠʧʘ. ʅʘʜʘʩʚʝ, 
ʬʘʨʤʘʮʝʫʪʩʢʝ ʢʦʤʧʘʥʠʿʝ ʢʦʿʝ ʧʨʦʠʟʚʦʜʝ ʣʝʢʦʚʝ ʟʘ ʣʝʯʝˁʝ ʨʝʪʢʠʭ ʙʦʣʝʩʪʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʧʨʝʠʩʧʠʪʘʿʫ ʧʦʣʠʪʠʢʫ ʦʜʨʝʹʠ-
ʚʘˁʘ ʠʟʫʟʝʪʥʦ ʚʠʩʦʢʠʭ ʮʝʥʘ ʣʝʢʦʚʘ ʩʠʨʦʯʠ˂ʘ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʟʥʘʯʘʿʥʝ ʧʦʚʣʘʩʪʠʮʝ ʢʦʿʝ ʫʞʠʚʘʿʫ ʦʜ ʩʪʨʘʥʝ ʨʝʛʫʣʘʪʦʨʥʠʭ 
ʪʝʣʘ ʧʨʠʣʠʢʦʤ ʨʘʟʚʦʿʘ ʦʚʠʭ ʣʝʢʦʚʘ. 
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ʬ  ̓ˀ˰̲̓̄˰ɯ˅˰˷̑˳˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̓̑˴̡̖̏̑̔̄̈̄ɯ̂̏˰̡˰̲ɯ̏˸̗̓̑̔̑̏̑˴̓˰̝̞̔̈̄ɯ̄ɯ˸̍˸̖̈̓̑˸̠̏˸̝˰̍̑˴̓˰̝̞̔̈̄ɯ̏˰̍˰̂˰ɯ
̈̑˷ɯ˷˸̠˸ɯ̈̑˷ɯ̲̈̑˸ɯ̲˸ɯ˷̲̄˰˴̖̏̑̄̈̑˳˰̏˰ɯ̒˸̓̄˳˸̖̗̏̓̄̈̍˰̓̏˰ɤ̖̄̏̓˰˳˸̖̗̏̓̄̈̍˰̓̏˰ɯ
̞˸̎̑̓˰˴̲̄˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯʬ̓˰˴˰̏˰ɯˆ˰˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯʨ̗̍˸̶̖̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̖̲̄̎̄̓̄˸ɯˁ̶̄̈̑̍̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯʶ˴̗̖̓̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˁ˸˳˸̏˰ɯˏ̶̑̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˆ˰̴˰ɯʺ̏˸˼˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʎʠˀ ʨʘʜʘ ʙʠʦ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʝʨʠʚʝʥʪʨʠʢʫʣʘʨʥʝ/ʠʥʪʨʘʚʝʥʪʨʠʢʫʣʘʨʥe ʭʝʤʦʨʘʛʠʿʝ ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʥʘ 
ʜʫʛʦʨʦʯʥʝ ʥʝʫʨʦʨʘʟʚʦʿʥʝ ʠʩʭʦʜʝ ʠ ʫʪʚʨʹʠʚʘˁʝ ʧʨʦʛʥʦʩʪʠʯʢʦʛ ʟʥʘʯʘʿʘ ʥʝʫʨʦʩʦʥʦʛʨʘʬʩʢʠʭ ʠ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʩʢʠʭ 
ʥʘʣʘʟʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʫ ʜʠʿʘʛʥʦʩʪʠʮʠ ʠ ʧʨʘ˂ʝˁʫ ʝʚʦʣʫʮʠʿʝ ʭʝʤʦʨʘʛʠʿʝ, ʢʘʦ ʠ ʧʨʘ˂ʝˁʝ ʨʘʟʚʦʿʘ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ ʩʝʢʚʝʣʘ 
ʠ ʦʧʨʘʚʜʘʥʦʩʪ ʧʨʠʤʝʥʝ ʠ ʦʧʪʠʤʘʣʥʘ ʫʯʝʩʪʘʣʦʩʪ ʧʨʝʛʣʝʜʘ. ʈʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʿʝ ʥʘʢʦʥ ʪʨʝ˂ʝʛ ʤʝʩʝʮʘ ʥʝʫʨʦʩʦ-
ʥʦʛʨʘʬʩʢʠ ʥʘʣʘʟ ʩʪʘʮʠʦʥʠʨʘʥ, ʪʘʢʦ ʜʘ ʥʠʿʝ ʦʧʨʘʚʜʘʥʦ ʧʦʥʘʚˀʘˁʝ ʧʨʝʛʣʝʜʘ, ʢʘʦ ʠ ʜʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʨʠʩʫʩʪʚʦ 
ʩʧʝʮʠʬʠʯʥʠʭ ʧʨʦʤʝʥʘ ʫ ʝʣʝʢʪʨʦʝʥʝʮʝʬʘʣʦʛʨʘʬʩʢʠʤ ʥʘʣʘʟʠʤʘ ʥʘʢʦʥ ʪʨʝ˂ʝʛ ʤʝʩʝʮʘ ʞʠʚʦʪʘ. ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ ʞʠʚʦʪʘ ï 
ʭʠʧʝʨʪʦʥʫʩ, ʦʰʪʝ˂ʝˁʝ ʚʠʜʘ, ʩʣʫʭʘ ʠ ʝʧʠʣʝʧʩʠʿʘ, a ʥʘʢʦʥ ʩʝʜʘʤ ʛʦʜʠʥʘ ʧʨʘ˂ʝˁʘ ï ʧʩʠʭʦʤʦʪʦʨʥʘ ʨʝʪʘʨʜʘʮʠʿʘ, ʮʝʨʝ-
ʙʨʘʣʥʘ ʧʘʨʘʣʠʟʘ, ʢʦʛʥʠʪʠʚʥʠ ʧʦʨʝʤʝ˂ʘʿʠ ʠ ʝʧʠʣʝʧʩʠʿʘ ʙʠʣʠ ʩʫ ʥʘʿʯʝʰ˂ʠ ʥʝʫʨʦʨʘʟʚʦʿʥʠ ʠʩʭʦʜʠ ʫ ʦʙʝ ʧʦʩʤʘʪʨʘʥʝ ʛʨʫʧʝ 
ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʭʝʤʦʨʘʛʠʿʦʤ III ʠ IV ʛʨʘʜʫʩʘ, ʫʜʨʫʞʝʥʠ ʩʘ ʧʝʨʠʚʝʥʪʨʠʢʫʣʘʨʥʦʤ ʣʝʫʢʦʤʘʣʘʮʠʿʦʤ. ʋ ʛʨʫʧʠ ʩʘ I ʠ II ʛʨʘ-
ʜʫʩʦʤ ʭʝʤʦʨʘʛʠʿʝ ʥʝʫʨʦʨʘʟʚʦʿʥʠ ʠʩʭʦʜʠ ʩʫ ʙʠʣʠ ʟʥʘʯʘʿʥʦ ʨʝʹʠ. ʇʘʪʦʣʦʰʢʘ ɽɽɻ ʘʢʪʠʚʥʦʩʪ ʠʤʘ ʣʦʰʠʿʠ ʧʨʦʛʥʦʩʪʠʯʢʠ 
ʟʥʘʯʘʿ. ʅʝʫʨʦʩʦʥʦʛʨʘʬʩʢʠ ʠ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜʠ ʩʫ ʟʥʘʯʘʿʥʠ ʟʘ ʜʠʿʘʛʥʦʩʪʠʢʫ ʠ ʧʨʘ˂ʝˁʝ ʝʚʦʣʫʮʠʿʝ ʭʝ-
ʤʦʨʘʛʠʿʝ, ʢʘʦ ʠ ʨʘʟʚʦʿʘ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ ʩʝʢʚʝʣʘ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʧʨʘ˂ʝˁʝ ʨʘʟʚʦʿʘ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ ʩʝʢʚʝʣʘ ʢʘʢʦ ʙʠ ʩʝ ʦʥʝ 
ʩʧʨʝʯʠʣʝ ʠʣʠ ʙʘʨ ʫʙʣʘʞʠʣʝ ʨʘʥʦʤ ʧʨʠʤʝʥʦʤ ʤʝʨʘ ʧʨʝʚʝʥʮʠʿʝ ʠ ʪʝʨʘʧʠʿʝ ʫ ʢʦʨʠʩʪ ʧʦʚʦˀʥʠʿʝʛ ʠʩʭʦʜʘ ʠ ʟʥʘʯʘʿʥʦ ʙʦˀʝʛ 
ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʜʝʮʝ ʢʦʜ ʢʦʿʝ ʿʝ ʫ ʥʝʦʥʘʪʘʣʥʦʤ ʧʝʨʠʦʜʫ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʘ ʧʝʨʠʚʝʥʪʨʠʢʫʣʘʨʥʘ/ʠʥʪʨʘʚʝʥʪʨʠʢʫʣʘʨʥʘ 
ʭʝʤʦʨʘʛʠʿʘ. 
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ʬ  ̓ʭ̎̄̓ɯʧ̤̄˸˳˰̠ 

(ʉʿʝʥʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ˷̗˼̄̏˸ɯ̖̓˰̲˰̴˰ɯ̔˸̗̈̏˷˰̓̏˸ɯ̓˸̞˰˲̖̄̍̄˰̠̲̄˸ɯ̏˰ɯ̞̄̔̑˷ɯ̝̗̠̏̈̄̑̏˰̍̏̑˴ɯ
̑̒̑̓˰˳̈˰ɯ̄ɯ̈˳˰̖̍̄˸̖ɯ˼̄˳̖̑˰ɯ̒˰̠̲̄˸̏˰̖˰ɯ̏˰̈̑̏ɯ̎̑˼˷˰̏̑˴ɯ̗˷˰̓˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƛȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷̓˰ɯ˧̶̗̤̓̄̄-˖̈˸˳̄̏ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯʨ˸̔̏˰ɯʩ̓˲̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̠̄̍̄˰ɯʿ˰̂̑˳̶̄ 

ʬ̓˼˰˳̏̄ɯ̗̏̄˳˸̖̓̂̄˸̖ɯ̗ɯˁ̑˳̑̎ɯ˄˰̂˰̗̓ 

ʬ̠̑ȭɯ˷̓ɯˈ˰̖̲˰̏˰ɯʧ̤̑̈̑˳̶̄ɯˀ˰̶̖̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯ  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɿʥʘʯʘʿ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʣʝʜʘ ʩʝ ʫ ʚʘʞʥʦʩʪʠ ʧʨʦʮʝʥʝ ʠ ʧʦʚʝ˂ʘˁʘ ʦʩʧʦʩʦʙˀʝʥʦʩʪʠ ʧʘʮʠʿʝʥʘʪʘ ʥʘʢʦʥ ʤʦʞʜʘʥʦʛ 
ʫʜʘʨʘ ʧʨʠʤʝʥʦʤ ʤʝʨʘ ʩʝʢʫʥʜʘʨʥʝ ʨʝʭʘʙʠʣʠʪʘʮʠʿʝ. ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʩʫ ʧʘʮʠʿʝʥʪʠ ʩʘ ʭʝʤʦʨʘ-
ʛʠʿʩʢʠʤ ʤʦʞʜʘʥʠʤ ʫʜʘʨʦʤ ʠʤʘʣʠ ʥʝʰʪʦ ʪʝʞʠ ʩʪʝʧʝʥ ʬʫʥʢʮʠʦʥʘʣʥʦʛ ʦʰʪʝ˂ʝˁʘ ʥʘ ʧʨʠʿʝʤʫ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʘʮʠʿʝʥʪʠʤʘ 
ʩʘ ʠʩʭʝʤʠʿʩʢʠʤ ʤʦʞʜʘʥʠʤ ʫʜʘʨʦʤ, ʘʣʠ ʥʘʢʦʥ ʰʝʩʪ ʤʝʩʝʮʠ ʩʝʢʫʥʜʘʨʥʝ ʨʝʭʘʙʠʣʠʪʘʮʠʿʝ ʧʘʮʠʿʝʥʪʠ ʩʘ ʭʝʤʦʨʘʛʠʿʩʢʠʤ 
ʤʦʞʜʘʥʠʤ ʫʜʘʨʦʤ ʜʦʩʪʠʛʣʠ ʩʫ ʧʨʠʙʣʠʞʘʥ ʥʠʚʦ ʬʫʥʢʮʠʦʥʘʣʥʝ ʥʝʟʘʚʠʩʥʦʩʪʠ ʢʘʦ ʠ ʧʘʮʠʿʝʥʪʠ ʩʘ ʠʩʭʝʤʠʿʩʢʠʤ ʤʦʞʜʘ-
ʥʠʤ ʫʜʘʨʦʤ. ʇʦʨʝʜ ʪʦʛʘ ʜʦʢʘʟʘʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʬʫʥʢʮʠʦʥʘʣʥʝ ʥʝʟʘʚʠʩʥʦʩʪʠ ʠ 
ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʫ ʩʚʘ ʪʨʠ ʪʨʝʥʫʪʢʘ ʠʩʧʠʪʠʚʘˁʘ. ʅʘʢʦʥ ʩʧʨʦʚʝʜʝʥʝ ʨʝʭʘʙʠʣʠʪʘʮʠʿʝ ʤʝʥʪʘʣʥʦ ʩʪʘˁʝ ʩʝ ʟʥʘʯʘʿʥʦ ʧʦ-
ʙʦˀʰʘʣʦ ʢʦʜ ʦʙʝ ʛʨʫʧʝ ʧʘʮʠʿʝʥʘʪʘ. 
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ʬ  ̓ˆ˰̴˰ɯ˅˰̡̤˰̏̄̏ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʴ̏˰̴˰ɯ̄ɯ̖̔˰˳̑˳̄ɯ̂˷̓˰˳̖̔˳˸̞̏̄ɯ̓˰˷̏̄̈˰ɯ̄ɯ̤̖̑̒˸ɯ̗̒̑̒̍˰̠̲̄˸ɯ̑ɯ˷̑̏̄̓˰̴̗Ȯ 

̡̗˳˰̴̗ɯ̄ɯ̒̓̄̎˸̏̄ɯ̄̏˷̗̈̑˳˰̞̏̄ɯ̗̖̒̍̓̄̒̑˸̖̞̏̏̄ɯ̎˰̡̖̞̄̏̄ɯ̶˸̲̍̄˰ɯ̗ 

˲̄̑̎˸˷̠̄̄̏̄  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƜȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯ˧̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˁ˸̎˰̴˰ɯ˅˰̶̡̏̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̴̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˰̖˰̤˰ɯˬ̭̑̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˬ̭̑̓˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʘ ʙʠ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʩʢʦʨʠʩʪʠʦ ʦʛʨʦʤʘʥ ʪʝʨʘʧʠʿʩʢʠ ʧʦʪʝʥʮʠʿʘʣ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ, ʜʦʢʘʟʘʣʘ ˁʠʭʦʚʘ ʧʦʫʟʜʘʥʦʩʪ 
ʠ ʝʬʠʢʘʩʥʦʩʪ ʠ ʜʘˀʝ ʩʫ ʥʝʦʧʭʦʜʥʠ ʩʪʨʦʛʠ ʧʨʦʪʦʢʦʣʠ, ʧʘʞˀʠʚʦ ʧʣʘʥʠʨʘˁʝ, ʦʙʝʟʙʝʹʠʚʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʨʝʩʫʨʩʘ ʠ 
ʧʦʜʨʰʢʘ ʦʢʨʫʞʝˁʘ, ʙʫʜʫ˂ʠ ʜʘ ʧʦʩʪʦʿʠ ʥʠʟ ʝʪʠʯʢʠʭ ʧʠʪʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʠʥʜʫʢʦʚʘʥʝ ʧʣʫʨʠʧʦʪʝʥʪʥʝ ʤʘʪʠʯʥʝ ˂ʝʣʠ-
ʿʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʨʦʮʝʜʫʨʝ ʦʜʦʙʨʝˁʘ ʧʨʠʢʫʧˀʘˁʘ ʪʢʠʚʘ, ʧʦʪʝʥʮʠʿʘʣʥʝ ʫʧʦʪʨʝʙʝ ʦʚʠʭ ʪʢʠʚʘ ʫ ʩʚʨʭʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦ-
ʪʝʥʮʠʿʘʣʥʠʭ ʪʝʨʘʧʠʿʘ ʠ ʢʦʤʝʨʮʠʿʘʣʠʟʘʮʠʿʝ. ʅʘ ʦʩʥʦʚʫ ʩʚʝ ʚʝ˂ʝʛ ʙʨʦʿʘ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʝ ʙʘʚʝ ʧʦʪʝʥʮʠʿʘʣʥʦʤ ʧʨʠʤʝʥʦʤ 
ʦʚʠʭ ˂ʝʣʠʿʘ, ʧʦʩʪʦʿʠ ʚʝʨʦʚʘʪʥʦ˂ʘ ʜʘ ˂ʝ ʧʨʠʤʝʥʘ ʠʥʜʫʢʦʚʘʥʠʭ ʧʣʫʨʠʧʦʪʝʥʪʥʠʭ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʫ ʙʠʦʤʝʜʠʮʠʥʠ ʜʦʞʠ-
ʚʝʪʠ ʝʢʩʧʘʥʟʠʿʫ ʠ ʥʘʿʘʚʠʪʠ ʥʦʚʫ ʝʨʫ ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʣʝʯʝˁʘ ʤʥʦʛʠʭ ʙʦʣʝʩʪʠ. ʄʝʹʫʪʠʤ, ʧʠʪʘˁʝ ʟʥʘˁʘ ʠ ʩʪʘʚʦʚʘ ʿʘʚʥʦʩʪʠ 
ʤʦʞʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʪʠʮʘʪʠ ʥʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʝ ʿʝ ʩʪʦʛʘ ʥʝʦʧʭʦʜʥʦ ʪʝʩʪʠʨʘʪʠ ʩʦʮʠʿʘʣʥʫ ʢʣʠʤʫ ʠ ʤʠʰˀʝˁʝ ʿʘʚ-
ʥʦʩʪʠ. 
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ʬ  ̓˧˸̍˸̏˰ɯʬ̖̲̄̎̄̓̄˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̖̖̗̏̄̎̑̓̔̈˰ɯ˰̖̈̄˳̖̏̑̔ɯ˲̗̄̏̈̍˸˰̞̓̏̄ɯ̈̑̎̒̍˸̈̔˰ɯ˲˰̈̓˰ȹ((Ⱥɯ̔˰ɯ2-̄̂̑˰̍̈̄̍ɯ
˷˸̓̄˳˰̖̄̎˰ɯ̖̄̑̔˰̠̍̄̄̍̏˸ɯ̈̄̔˸̍̄̏˸  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƝȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˄˰̶̖̏̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯɯ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯʥ̓̔˸̲̏̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˅˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˀ˰̈̔̄̎̑˳̶̄-ʶ˳˰̶̏̄ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˲̤̄̑̍̑̈˰ɯ̖̄̔̓˰˼̄˳˰̴˰ɯȬ̂ ̤̄̏̄˰ɯˆ̖˰̏̈̑˳̶̄Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉʠʥʪʝʪʠʩʘʥʠ ʩʫ ʥʦʚʠ S-ʠʟʦʘʣʢʠʣ ʜʝʨʠʚʘʪʠ ʪʠʦʩʘʣʠʮʠʣʥʝ ʢʠʩʝʣʠʥʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʢʦʤʧʣʝʢʩʠ ʙʘʢʨʘ(II) ʢʦʿʠ ʧʨʠ-
ʧʘʜʘʿʫ ʢʘʪʝʛʦʨʠʿʠ ʙʠʥʫʢʣʝʘʨʥʠʭ ʢʦʤʧʣʝʢʩʘ,  ʰʪʦ ʿʝ ʦʜʛʦʚʘʨʘʣʦ ʠ ʩʪʨʫʢʪʫʨʠ ʨʘʥʠʿʝ ʦʧʠʩʘʥʠʭ ʢʦʤʧʣʝʢʩʘ ʙʘʢʨʘ(II) ʩʘ 
ʩʪʨʫʢʪʫʨʥʦ ʩʣʠʯʥʠʤ S-ʘʣʢʠʣ ʜʝʨʠʚʘʪʠʤʘ ʪʠʦʩʘʣʠʮʠʣʥʝ ʢʠʩʝʣʠʥʝ. ɺʨʝʜʥʦʩʪʠ ʤʦʣʘʨʥʠʭ ʧʨʦʚʦʜˀʠʚʦʩʪʠ ʟʘ ʙʠʥʫʢʣʝʘʨ-
ʥʝ ʢʦʤʧʣʝʢʩʝ ʧʦʪʚʨʹʫʿʫ ʜʘ ʩʫ ʢʦʤʧʣʝʢʩʠ ʝʣʝʢʪʨʦʥʝʫʪʨʘʣʥʠ. ɹʠʥʫʢʣʝʘʨʥʠ ʢʦʤʧʣʝʢʩʠ ʙʘʢʨʘ(II) ʩʘ S-ʠʟʦʘʣʢʠʣ ʜʝʨʠʚʘʪʠ-
ʤʘ ʪʠʦʩʘʣʠʮʠʣʥʝ ʢʠʩʝʣʠʥʝ, ʘ ʥʘʨʦʯʠʪʦ ʢʦʤʧʣʝʢʩ ʙʘʢʨʘ(II) ʩʘ S-ʠʟʦʘʤʠʣ ʜʝʨʠʚʘʪʦʤ ʪʠʦʩʘʣʠʮʠʣʥʝ ʢʠʩʝʣʠʥʝ, ʟʘʫʩʪʘʚˀʘ 
ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʫ G2/M ʬʘʟʠ ˂ʝʣʠʿʩʢʦʛ ʮʠʢʣʫʩʘ ʠ ʟʥʘʯʘʿʥʦ ʨʝʜʫʢʫʿʫ ʚʠʿʘʙʠʣʥʦʩʪ ˂ʝʣʠʿʘ ʤʠʰʿʝʛ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ 
LLC1ʠ ʤʠʰʿʝʛ ʢʘʨʮʠʥʦʤʘ ʢʦʣʦʥʘ CT26. ʂʦʤʧʣʝʢʩ ʙʘʢʨʘ(II) ʩʘ S-ʠʟʦʘʤʠʣ ʜʝʨʠʚʘʪʦʤ ʪʠʦʩʘʣʠʮʠʣʥʝ ʢʠʩʝʣʠʥʝ ʟʥʘʯʘʿʥʦ 
ʩʤʘˁʫʿʝ ʝʢʩʧʨʝʩʠʿʫ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʤʦʣʝʢʫʣʘ ʫ ʪʢʠʚʫ ʧʨʠʤʘʨʥʦʛ ʭʝʪʝʨʦʪʦʧʩʢʦʛ ʢʘʨʮʠʥʦʤʘ ʢʦʣʦʥʘ ʤʠʰʘ, ʰʪʦ ʨʝʟʫʣ-
ʪʫʿʝ ʟʥʘʯʘʿʥʠʤ ʩʤʘˁʝˁʝʤ ʨʘʩʪʘ ʠ ʤʝʪʘʩʪʘʟʠʨʘˁʘ ʪʫʤʦʨʘ. 
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ʬ  ̓ˁ˸˳˸̏˰ɯʬ̓˰˴˰̤˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̝˸̖̈̄ɯ̓˰̡̖̞̂̍̄̄̄ɯ˰̖̞̏̄̄̒˸̖̓˸̏̂̄˳̞̏̄ɯ˰˴˸̏˰̔˰ɯ̏˰  

̞̄̔˸̲̎̄̔̈̑ɤ̓˸̒˸̝̗̓̂̄̑̏̄ɯ̒̑̓˸̎˸̶˰̲ɯ̄̂̑̍̑˳˰̏̑˴ɯ̠̔̓˰ɯ̒˰̠̑˳˰ 

̔˰ɯ̞̄̒˸̖̓˸̲̏̂̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƝȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˈ˰̎˰̓˰ɯˁ̶̄̈̑̍̄ɯˈ̶̗̓̏̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰̏̈̑ɯ˖̈̓˲̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˰̴̲̑ɯʿ̗̠̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʎʠˀ ʩʪʫʜʠʿʝ ʿʝ ʙʠʦ ʜʘ ʩʝ ʫʪʚʨʜʝ ʝʬʝʢʪʠ ʩʫʙʭʨʦʥʠʯʥʝ ʪʝʨʘʧʠʿʝ ʨʘʟʣʠʯʠʪʠʤ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠʤ ʣʝʢʦʚʠʤʘ ʥʘ ʀ/ʈ 
ʜʠʩʬʫʥʢʮʠʿʫ ʩʨʮʘ ʢʦʜ ʭʠʧʝʨʪʝʥʟʠʚʥʠʭ ʧʘʮʦʚʘ ʧʦ ʤʦʜʝʣʫ ʛʣʦʙʘʣʥʝ ʠʩʭʝʤʠʿʝ ʥʘ ʠʟʦʣʦʚʘʥʦʤ ʩʨʮʫ ʧʘʮʦʚʘ. ʀʩʪʨʘʞʠʚʘˁʝ 
ʿʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ 80 ʩʧʦʥʪʘʥʦ ʭʠʧʝʨʪʝʥʟʠʚʥʠʭ Wistar Kyoto ʧʘʮʦʚʘ ʤʫʞʿʘʢʘ, ʛʨʫʧʠʩʘʥʠʭ ʫ 8 ʛʨʫʧa. ɾʠʚʦʪʠˁʝ ʩʫ ʪʨʝʪʠ-
ʨʘʥʝ ʯʝʪʠʨʠ ʥʝʜʝˀʝ ʩʘ 10 mg/kg ʭʠʜʨʦʭʣʦʨʦʪʠʘʟʠʜʘ, ʠʥʜʘʧʘʤʠʜʘ, ʟʦʬʝʥʦʧʨʠʣʘ, ʩʧʠʨʦʥʦʣʘʢʪʦʥʘ ʠʣʠ ˁʠʭʦʚʠʭ ʢʦʤʙʠ-
ʥʘʮʠʿʘ (ɿʍʉ, ɿʀʉ) per os. ʅʘʢʦʥ ʪʨʝʪʤʘʥʘ ʩʧʨʦʚʝʜʝʥʘ ʩʫ ʭʝʤʦʜʠʥʘʤʩʢʘ ʤʝʨʝˁʘ, ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʿʘ ʠ ʧʨʦʮʝʥʘ ʬʫʥʢʮʠʿʝ 
ʤʠʦʢʘʨʜʘ ʧʨʝʤʘ Langendorff ʨʝʪʨʦʛʨʘʜʥʦʿ ʤʝʪʦʜʠ ʧʝʨʬʫʟʠʿʝ. ʀʥʜʫʢʦʚʘʥʠ ʤʦʜʝʣ ʛʣʦʙʘʣʥʝ ʠʩʭʝʤʠʿʝ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ 
ʧʨʠʤʝʥʫ 20 ʤʠʥʫʪʘ ʠʩʭʝʤʠʿʝ, ʘ ʟʘʪʠʤ 30 ʤʠʥʫʪʘ ʨʝʧʝʨʬʫʟʠʿʝ ʥʘ ʩʨʮʝ (ʀ20:ʈ30). ʄʘʨʢʝʨʠ ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʦʜʨʝʹʠ-
ʚʘʥʠ ʩʫ ʠʟ ʢʦʨʦʥʘʨʥʦʛ ʚʝʥʩʢʦʛ ʝʬʣʫʝʥʪʘ, ʧʣʘʟʤʝ ʠ ʣʠʟʘʪʘ ʝʨʠʪʨʦʮʠʪʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠ. ʋʟʦʨʮʠ ʪʢʠʚʘ ʩʨʮʘ ʠ 
ʙʫʙʨʝʛʘ ʩʫ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ ʘʥʘʣʠʟʠʨʘʥʠ. ʊʨʝʪʤʘʥ ʢʦʤʙʠʥʘʮʠʿʦʤ Aʎɽ-ʠʥʭʠʙʠʪʦʨʘ ʠ ʜʠʫʨʝʪʠʢʘ ʟʥʘʯʘʿʥʦ ʿʝ ʩʥʠʟʠʦ 
ʢʨʚʥʠ ʧʨʠʪʠʩʘʢ ʩʧʦʥʪʘʥʦʭʠʧʝʨʪʝʥʟʠʚʥʠʭ ʧʘʮʦʚʘ, ʫʙʣʘʞʠʦ ʭʠʧʝʨʪʨʦʬʠʿʫ ʣʝʚʝ ʢʦʤʦʨʝ ʠ ʧʦʚʝ˂ʘʦ ʝʿʝʢʮʠʦʥʫ ʬʨʘʢʮʠʿʫ, 
ʜʦʢ ʥʘ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʘʪʫʩ ʥʠʿʝ ʜʝʣʦʚʘʦ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʘʤʦʩʪʘʣʥʘ ʧʨʠʤʝʥʘ ʩʚʘ ʪʨʠ ʠʩʧʠʪʠʚʘʥʘ ʜʠʫʨʝʪʠʢʘ ʿʝ ʧʦʢʘʟʘ-
ʣʘ ʠʟʫʟʝʪʘʥ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ. ʇʘʪʦʭʠʩʪʦʣʦʰʢʘ ʘʥʘʣʠʟʘ ʫʟʦʨʘʢʘ ʪʢʠʚʘ ʩʨʮʘ ʠ ʙʫʙʨʝʛʘ, ʫʢʘʟʫʿʝ ʜʘ ʩʫʙʭʨʦ-
ʥʠʯʥʘ ʧʨʠʤʝʥʘ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠʭ ʘʛʝʥʘʩʘ ʥʝ ʜʦʚʦʜʠ ʜʦ ʟʥʘʯʘʿʥʠʭ ʧʨʦʤʝʥʘ ʫ ʦʚʠʤ ʦʨʛʘʥʠʤʘ. ʇʨʘ˂ʝˁʝ ʩʨʯʘʥʝ ʬʫʥʢ-
ʮʠʿʝ ʩʧʦʥʪʘʥʦʭʠʧʝʨʪʝʥʟʠʚʥʠʭ ʧʘʮʦʚʘ ex vivo ʜʘʣʦ ʿʝ ʫʚʠʜ ʫ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʝ ʝʬʝʢʪʝ ʠʥʜʘʧʘʤʠʜʘ.  
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ʬ  ̓˃̍̄˳˸̓˰ɯˀ˰̓̄̏̈̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̠̓̑˸̏˰ɯ̡̈̍̄̏̄̈̑˴ɯ̂̏˰̡˰̲˰ɯ̗̏̎˸̡̓̄̈̑ɯ˲̑˷̑˳̞̏̄ɯ̖̔̄̔˸̎˰ɯ̂˰ɯ̠̒̓̑˸̗̏ɯ̖˸˼̄̏˸ɯ
˲̑̍˸̖̔̄ɯ̄ɯ̞̄̔̑˷˰ɯ̍˸̡˸̴˰ɯ˲̑̍˸̔̏̄̈˰ɯ̔˰ɯ˰̗̖̈̏̄̎ɯ̒˰̏̈̓˸˰̖̖̄̄̔̑̎  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƚȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˰̖˰̤˰ɯʴ˷̓˰˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯʧ̲̑˰̏ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ˰̓̄̏˰ɯ˧̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˆ̭̓˰̏ɯˀ˰̓̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʦʩʠ ʥʘʫʯʥʦʿ ʦʙʣʘʩʪʠ ʠʟʫʯʘʚʘˁʘ ʘʢʫʪʥʦʛ ʧʘʥʢʨʝʘʪʠʪʠʩʘ. ɼʝʪʘˀʥʦʤ ʘʥʘʣʠ-
ʟʦʤ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʝʩʪʠ ʠ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʩʠʩʪʝʤʘ ʥʘ ʠʩʭʦʜ ʣʝʯʝˁʘ, ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʫʞʘ ʙʦʛʘʪ 
ʠʟʚʦʨ ʠʥʬʦʨʤʘʮʠʿʘ ʟʘ ʩʪʫʜʝʥʪʝ ʤʝʜʠʮʠʥʝ, ʢʣʠʥʠʯʘʨʝ ʠ ʠʩʪʨʘʞʠʚʘʯʝ. ɼʠʩʝʨʪʘʮʠʿʘ ʿʝ ʜʘʣʘ ʟʥʘʯʘʿʘʥ ʫʚʠʜ ʫ ʪʦ ʢʘʢʦ ʩʝ 
ʨʘʟʣʠʯʠʪʠ ʩʢʦʨʠʥʛ ʩʠʩʪʝʤʠ, ʫʢˀʫʯʫʿʫ˂ʠ Ranson-ʦʚ, ʇʘʥʢʨʝʘʩ, APACHE II, BISAP ʠ MEWS, ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʧʨʝʜ-
ʚʠʹʘˁʝ ʠʩʭʦʜʘ ʣʝʯʝˁʘ ʠ ʪʝʞʠʥʝ ʘʢʫʪʥʦʛ ʧʘʥʢʨʝʘʪʠʪʠʩʘ. ʊʘʢʦʹʝ, ʧʦʢʘʟʘʣʘ ʿʝ ʚʘʞʥʦʩʪ ʙʠʦʤʘʨʢʝʨʘ ʟʘʧʘˀʝˁʘ ʢʘʦ ʰʪʦ ʩʫ 
CRP ʠ PCT ʫ ʧʨʝʜʚʠʹʘˁʫ ʠʩʭʦʜʘ ʣʝʯʝˁʘ. ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʧʦʤʦ˂ʠ ʫ ʨʘʟʚʦʿʫ ʥʦʚʠʭ ʩʪʨʘʪʝʛʠʿʘ ʠ ʧʨʦ-
ʪʦʢʦʣʘ ʟʘ ʣʝʯʝˁʝ ʘʢʫʪʥʦʛ ʧʘʥʢʨʝʘʪʠʪʠʩʘ, ʰʪʦ ʙʠ ʤʦʛʣʦ ʚʦʜʠʪʠ ʥʝ ʩʘʤʦ ʜʦ ʧʦʙʦˀʰʘˁʘ ʫ ʟʜʨʘʚʩʪʚʝʥʠʤ ʠʩʭʦʜʠʤʘ, ʚʝ˂ ʠ 
ʜʦ ʩʤʘˁʝˁʘ ʟʜʨʘʚʩʪʚʝʥʠʭ ʪʨʦʰʢʦʚʘ.                      
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ʬ  ̓ʩ̑̓˰̏ɯʬ˰̏̈̑˳̶̄ 

(ʅʠʰ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̗̔̒̍˸̎˸̖̏˰̠̲̄˸ɯ̏˰̖̲̗̓̄̎ɯ˲̄̈˰̓˲̑̏˰̖̑̎ɯ̏˰ɯ̝̤̄̂̄̑̍̑̈˸ 

̄ɯ̎̑ ̡̖̑̓̄̈˸ɯ̒˰̓˰̎˸̖̓˸ɯ̷̗˷̖̄̔˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƔȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯ˧˰̔̎̄̏˰ɯˆ̓˸̖˸̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʶ̶̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̖̔̒̑̓˰ɯ̄ɯ̡̝̄̂̄̈̑˴ɯ˳˰̖̔̒̄˰̴˰ɯɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʎʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʫʪʠʮʘʿ ʩʫʧʣʝʤʝʥʪʘʮʠʿʝ NaHCO3 ʥʘ ʬʠʟʠʦʣʦʰʢʝ ʠ ʤʦʪʦʨʠʯʢʝ ʧʘʨʘʤʝʪʨʝ 
˅ʫʜʠʩʪʘ. ʆʚʦ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʢʦʥʪʨʦʣʠʩʘʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʩʘ ʜʚʦʩʪʨʫʢʦ ʩʣʝʧʠʤ ʜʠʟʘʿʥʦʤ. ʋʟʦʨʘʢ ʠʩʧʠʪʘʥʠʢʘ ʯʠʥʠ 
10 ˅ʫʜʠʩʪʘ ʤʫʰʢʦʛ ʧʦʣʘ ʧʨʦʩʝʯʥʝ ʩʪʘʨʦʩʪʠ 20 ʛʦʜʠʥʘ, ʢʦʿʠ ʩʫ ʤʘʿʩʪʦʨʠ ˅ʫʜʦʘ (ʥʦʩʠʦʮʠ ʮʨʥʦʛ ʧʦʿʘʩʘ) ʩʘ ʤʠʥʠʤʘʣʥʠʤ 
ʪʨʝʥʘʞʥʠʤ ʠ ʪʘʢʤʠʯʘʨʩʢʠʤ ʠʩʢʫʩʪʚʦʤ ʦʜ 10 ʛʦʜʠʥʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ ˅ʫʜʠʩʪʠ ʧʦʜʚʨʛʥʫʪʠ NaHCO3 ʧʦʢʘ-
ʟʘʣʠ ʩʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ ʫ RPE, ʩʪʠʩʢʫ ʰʘʢʝ, ʚʝʨʪʠʢʘʣʥʦʤ ʩʢʦʢʫ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʣʘʢʪʘʪʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʣʘʮʝʙʦ ʛʨʫʧʦʤ, 
ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʛʨʫʧʘ. ʊʘʢʦʹʝ, NaHCO3 ʛʨʫʧʘ ʧʦʙʦˀʰʘʣʘ ʿʝ ʦʧʦʨʘʚʘʢ ʙʠʦʭʝʤʠʿʩʢʠʭ ʤʘʨʢʝʨʘ ʫ ʧʦʨʝʹʝˁʫ 
ʩʘ ʧʣʘʮʝʙʦʤ ʢʦʜ ʝʣʠʪʥʠʭ ˅ʫʜʠʩʪʘ ʠ ʪʦ CK, Na ʠ Cl. ɿʘʢˀʫʯʘʢ ʿʝ ʜʘ ʿʝ ʩʫʧʣʝʤʝʥʪʘʮʠʿʘ NaHCO3 ʫ ʜʦʟʠ ʦʜ 0.3 (ʛ ʢʛ-1) ʜʦ-
ʚʝʣʘ ʜʦ ʟʥʘʯʘʿʥʦʛ ʩʤʘˁʝˁʘ ʥʠʚʦʘ CK ʫ ʩʝʨʫʤʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʘʮʝʙʦ ʛʨʫʧʫ, ʘʣʠ ʜʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʦʛ ʝʬʝʢʪʘ ʥʘ ʦʩʪʘʣʝ 
ʧʘʨʘʤʝʪʨʝ ʦʧʦʨʘʚʢʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜ ʚʝʣʠʢʦʛ ʩʫ ʟʥʘʯʘʿʘ ʟʘ ʩʧʦʨʪʩʢʫ ʧʨʘʢʩʫ ʿʝʨ ʜʘʿʫ ʧʨʘʚʠʣʥʝ ʧʨʝʧʦʨʫʢʝ 
ʩʧʦʨʪʠʩʪʠʤʘ ʠ ʪʨʝʥʝʨʠʤʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʧʦʩʪʫʧʢʘ ʩʫʧʣʝʤʝʥʪʘʮʠʿʝ NaHCO3 ʩʘ ʮʠˀʝʤ ʩʤʘˁʝˁʘ ʟʘʤʦʨʘ ʠ ʦʜʨʞʘˁʘ ʚʠ-
ʩʦʢʦʛ ʥʠʚʦʘ ʩʧʦʨʪʩʢʝ ʬʦʨʤʝ. 
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ʬ  ̓ʨ̴̤̄˰ɯʧ˰̴˰̠ɯʧ˰̳˰̈ 

(ɹʘˁʘ ʃʫʢʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʴ̏˰̡˰̲ɯ̑˷̓˸̭̄˳˰̴˰ɯ˳̖̄˰̎̄̏˰ɯ#ɯ̈̑˷ɯ̂˰˳̄̔̏̄̈˰ɯ̑˷ɯ˰̞̍̈̑̑̍˰ɯ̔˰ɯ̈̑˴̖̏̄̄˳̏̄ 

˷˸̝̠̖̄̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƖȭɯƕƔȭɯ2023. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˰̏ɯˀ̞̄˰̲̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯʧ̓˰̏̄̎̄̓ɯ˅˰˷̎˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯ˓˸˷̑ɯˀ̳̄˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʚʘʞʥʦʩʪ ʩʢʨʠʥʠʥʛʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʜʝʬʠʮʠʿʝʥʮʠʿʘ ʚʠʪʘʤʠʥʘ D 
ʢʦʜ ʟʘʚʠʩʥʠʢʘ ʦʜ ʘʣʢʦʭʦʣʘ, ʘʣʠ ʠ ʫ ʦʧʰʪʦʿ ʧʦʧʫʣʘʮʠʿʠ. ʅʠʚʦʠ ʚʠʪʘʤʠʥʘ D ʫ ʦʨʛʘʥʠʟʤʫ ʠʥʜʠʨʝʢʪʥʦ ʠʤʘʿʫ ʫʪʠʮʘʿ ʥʘ 
ʢʦʛʥʠʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʟʜʨʘʚʝ ʧʦʧʫʣʘʮʠʿʝ, ʘʣʠ ʠ ʧʦʧʫʣʘʮʠʿʝ ʟʘʚʠʩʥʠʢʘ ʦʜ ʘʣʢʦʭʦʣʘ. ʋ ʧʨʘʢʩʠ ʩʧʨʦʚʦʹʝˁʝ ʧʨʦ-
ʛʨʘʤʘ ʩʢʨʠʥʠʥʛʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʜʝʬʠʮʠʿʝʥʮʠʿʘ ʚʠʪʘʤʠʥʘ D ʠ ʢʦʛʥʠʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ, ʤʦʞʝ ʧʦʙʦˀʰʘʪʠ ʧʨʝʚʝʥ-
ʮʠʿʫ, ʨʘʥʦ ʦʪʢʨʠʚʘˁʝ, ʢʘʦ ʠ ʪʨʝʪʤʘʥ, ʢʦʿʠ ʘʢʦ ʩʝ ʧʨʠʤʝʥʠ ʫ ʠʥʠʮʠʿʘʣʥʦʿ ʬʘʟʠ ʘʣʢʦʭʦʣʦʤ ʫʟʨʦʢʦʚʘʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ, ʠʤʘ 
ʙʦˀʠ ʠʩʭʦʜ. ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʠʥʩʪʨʫʤʝʥʪʠ ʢʣʠʥʠʯʢʝ ʧʨʦʮʝʥʝ ʢʦʛʥʠʪʠʚʥʦʛ ʬʫʥʢʮʠʦʥʠʩʘˁʘ, ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʪʚʨʜʠ-
ʣʦ ʚʠʩʦʢʫ ʧʦʜʫʜʘʨʥʦʩʪ ACE-R ʩʢʘʣʝ ʠ MoCa ʪʝʩʪʘ, ʢʘʦ ʠ ʜʘ ʩʫ ʦʙʘ ʪʝʩʪʘ ʚʘˀʘʥʠ ʠ ʚʨʝʤʝʥʩʢʠ ʝʬʠʢʘʩʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 
ʜʝʪʝʢʮʠʿʫ ʨʘʥʠʭ ʢʦʛʥʠʪʠʚʥʠʭ ʦʰʪʝ˂ʝˁʘ ʢʦʜ ʘʣʢʦʭʦʣʦʤ ʫʟʨʦʢʦʚʘʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ. 
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ʬ  ̓ˆ̍˰˳̠̄˰ɯˀ˰̶̓̄ 

(ɹʘˁʘ ʃʫʢʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̠̓̑˸̏˰ɯ̡̈̍̄̏̄̈̑˴ɯ̂̏˰̡˰̲˰ɯ̡˸̖̄̓̄ɯ˷̄̎˸̏̂̄̑̏˰̍̏˸ɯ̲̗̖̈̑̎̒˸̓̄̂̑˳˰̏˸ɯ 

̖̑̎̑˴̓˰̝̔̈˸ɯ̗̔̄̎̍˰̠̲̄˸ɯ̗ɯ̒̍˰̏̄̓˰̴̗ɯ̖̑̒̄̎˰̍̏˸ɯ̖˸̞̏̄̈˸ɯ̂̓˰̡˸̴˰ɯ 

̍̑̈̑̓˸˴̄̑̏˰̍̏̑ɯ̗̂̏˰̒̓˸˷̑˳˰̍̑˴ɯ̖̗̎̑̓˰ɯ̶̗̒̍˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƙȭɯ10. 2023. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯʿ̶̗̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯ˓˸̈˸̓˸˳˰̠ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅̗˼̠̄˰ɯˀ˰̈̔̄̎̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̤̄̍̑ɯʥ̓̔˸̲̏̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʿʫ ʦʨʠʛʠʥʘʣʥʠ ʜʦʧʨʠʥʦʩ ʫ ʧʨʘʢʪʠʯʥʦʿ ʧʨʠʤʝʥʠ ʜʦʢʘʟʦʤ ʜʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ 
ʯʝʪʠʨʠ ʜʠʤʝʥʟʠʦʥʘʣʥʝ ʪʦʤʦʛʨʘʬʩʢʝ ʩʠʤʫʣʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʩʝʛʤʝʥʪ ʫ ʧʣʘʥʠʨʘˁʫ ʨʘʜʠʦʪʝʨʘʧʠʿʩʢʦʛ ʪʨʝʪʤʘʥʘ 
ʣʦʢʘʣʥʦ ʫʟʥʘʧʨʝʜʦʚʘʣʦʛ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ, ʪʝ ʜʘʿʝ ʤʦʛʫ˂ʥʦʩʪ ʨʝʜʫʢʮʠʿʝ ʚʝʣʠʯʠʥʝ ʜʝʬʠʥʪʠʚʥʦʛ ʮʠˀʥʦʛ ʚʦʣʫʤʝʥʘ ʠ 
ʧʦʩʣʝʜʠʯʥʦ ʢʚʘʣʠʪʝʪʥʠʿʠ ʨʘʜʠʦʪʝʨʘʧʠʿʩʢʠ ʧʣʘʥ. ʆʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʜʘʿʝ ʚʘʞʥʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʦʛʣʝʜʫ ʠʟʙʦʨʘ ʦʧʪʠʤʘʣʥʝ 
ʪʝʭʥʠʢʝ ʟʨʘʯʝˁʘ ʣʦʢʘʣʥʦ ʫʟʥʘʧʨʝʜʦʚʘʣʦʛ ʢʘʨʮʠʥʦʤʘ ʧʣʫ˂ʘ, ʜʦʢʘʟʫʿʫ˂ʠ ʜʘ ʪʝʭʥʠʢʝ ʙʘʟʠʨʘʥʝ ʥʘ ʯʝʪʠʨʠ ʜʠʤʝʥʟʠʦʥʘʣʥʦʿ 
ʪʦʤʦʛʨʘʬʩʢʦʿ ʩʠʤʫʣʘʮʠʿʠ ï ʀʥʪʝʥʟʠʪʝʪʦʤ ʤʦʜʫʣʠʩʘʥʘ ʟʨʘʯʥʘ ʪʝʨʘʧʠʿʘ (IMRT) ʠ ɺʦʣʫʤʝʪʨʠʿʩʢʠ ʤʦʜʫʣʠʩʘʥʘ ʣʫʯʥʘ ʪʝ-
ʨʘʧʠʿʘ (VMAT) ʧʦʢʘʟʫʿʫ ʜʦʟʠʤʝʪʨʠʿʩʢʠ ʙʝʥʝʬʠʪ ʚʨʠʿʝʜʥʦʩʪʠ ʜʦʟʥʦ ʚʦʣʫʤʥʠʭ ʦʛʨʘʥʠʯʝˁʘ ʥʘ ʦʨʛʘʥʝ ʦʜ ʨʠʟʠʢʘ ï ʧʣʫ˂ʘ, 
ʩʨʮʝ, ʿʝʜˁʘʢ, ʢʠʯʤʝʥʫ ʤʦʞʜʠʥʫ, ʪʝ ʧʦʩʣʝʜʠʯʥʦ ʥʠʞʠ ʪʦʢʩʠʮʠʪʝʪ ʪʨʝʪʤʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʨʫʧʫ ʧʘʮʠʿʝʥʘʪʘ ʧʣʘʥʠʨʘʥʠʭ 
3DCRT ʪʝʭʥʠʢʦʤ. ʅʘʰʝ ʠʩʪʨʘʞʠʚʘˁʝ ʧʦʢʘʟʫʿʝ ʙʝʥʝʬʠʪ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʧʣʘʥʠʨʘʥʠʭ 4D/IMRT, 4D/VMAT ʪʝʭʥʠʢʦʤ ʫ 
ʩʤʠʩʣʫ ʤʘʢʩʠʤʘʣʥʝ ʭʦʤʦʛʝʥʦʩʪʠ, ʧʦʢʨʠʚʝʥʦʩʪʠ ʠ ʢʦʥʬʦʨʤʘʣʥʦʩʪʠ ʜʦʟʝ ʫ ʧʣʘʥʠʨʘʥʦʤ ʮʠˀʥʦʤ ʚʦʣʫʤʝʥʫ, ʰʪʦ ʩʫ ʧʨʝ-
ʜʫʩʣʦʚʠ ʟʘ ʢʚʘʣʠʪʝʪʥʠʿʫ ʣʦʢʘʣʥʫ ʢʦʥʪʨʦʣʫ ʪʫʤʦʨʘ. 
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ʬ  ̓ʺ̔˸̲̏̄˰ɯ˃˲̓˰˷̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ˰̓˰̖̈˸̓̄̂˰̠̲̄˰ɯ˲̳̞̄̏̄ɯ˳̖̓̔˰ɯ̒̓˸˷̖̔˰˳̏̄̈˰ɯ̓̑˷˰ɯ"àÊÓÈÔÌÕɯ̔˰ɯ̒̑˷̡̗̲̓˰ 

ˆ̓˲̲̄˸ɯɬ ̞ ˸̲̎̄̔̈˰ɯ̄ɯ̝˰̓̎˰̤̈̑̍̑̈˰ɯ˰̏˰̍̄̂˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯ˒̗̒˰̓˰ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʥ̏˰ɯʧ˰̲̓˰̖̈˰̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯʬ˰̲̏̄˸̍˰ɯ˄˸̠˰̓̔̈̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˈ˸̞̤̏̑̍̑̈̑-̎˸̖˰̗̤̍̓̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯˀ˰̲̓̄˰ɯˀ˰̓̈̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̤̗̎˰̖̓̔˳̑ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

Cyclamen hederifolium ʠ Cyclamen purpurascens ʨʘʩʪʫ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ɿʥʘʯʘʿ ʦʚʝ ʩʪʫʜʠʿʝ ʿʝ ʫ ʜʦ-
ʧʫʥʠ ʧʦʩʪʦʿʝ˂ʠʭ ʩʘʟʥʘˁʘ ʦ ʭʝʤʠʿʩʢʦʤ ʩʘʩʪʘʚʫ ʠ ʬʘʨʤʘʢʦʣʦʰʢʦʿ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʚʨʩʪʘ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʫ 
ʜʦʩʪʫʧʥʠ ʧʦʜʘʮʠ ʦʩʢʫʜʥʠ, ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʚʦʜʝʥʠ, ʝʪʘʥʦʣʥʠ ʠ ʘʮʝʪʦʥʩʢʠ ʝʢʩʪʨʘʢʪʠ ʣʫʢʦʚʠʮʘ ʠʩʧʠʪʠʚʘʥʠʭ ʚʨʩʪʘ, ʧʨʠ-
ʢʫʧˀʘʥʠʭ ʫ ʧʨʦʣʝ˂ʝ ʠ ʿʝʩʝʥ. ʀʩʧʠʪʘʥ ʿʝ ʩʘʜʨʞʘʿ ʩʘʧʦʥʠʥʘ, ʬʝʥʦʣʘ ʠ ʬʣʘʚʦʥʦʠʜʘ, ʢʘʦ ʿʝʜʠˁʝˁʘ ʥʦʩʠʦʮʘ ʬʘʨʤʘʢʦʣʦ-
ʰʢʠʭ ʘʢʪʠʚʥʦʩʪʠ. ɿʘ ʧʨʦʮʝʥʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʪʘ ʣʫʢʦʚʠʮʘ ʮʠʢʣʘʤʘ ʢʦʨʠʰ˂ʝʥʦ ʿʝ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ 
in vitro ʪʝʩʪʦʚʘ, ʜʦʢ ʿʝ ʫ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʦʨʠʰ˂ʝʥ ʤʘˁʠ ʙʨʦʿ. ʊʘʢʦʹʝ ʿʝ ʫʪʚʨʹʝʥʘ ʠ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ 
ʠʥʜʝʢʩʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʧʦʪʝʥʮʠʿʘʣa ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʝʢʩʪʨʘʢʘʪʘ ʣʫʢʦʚʠʮʘ ʦʙʝ ʙʠˀʥʝ ʚʨʩʪʝ ʠ ʩʘʜʨʞʘʿʘ ʘʢʪʠʚʥʠʭ 
ʧʨʠʥʮʠʧʘ, ʰʪʦ ʜʦ ʩʘʜʘ ʥʠʿʝ ʠʩʧʠʪʠʚʘʥʦ. ʋ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʧʨʚʠ ʧʫʪ ʿʝ ʘʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʘ ʤʠʢʨʦʜʠ-
ʣʫʮʠʦʥʦʤ ʤʝʪʦʜʦʤ, ʥʘ ʚʝ˂ʝʤ ʙʨʦʿʫ ʩʦʿʝʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ. ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʜʦʩʪʫʧʥʠʭ ʫ 
ʣʠʪʝʨʘʪʫʨʠ, ʮʠˀ ʿʝ ʙʠʦ ʠʩʧʠʪʘʪʠ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦ ʜʝʿʩʪʚʦ ʚʨʩʪʘ ʮʠʢʣʘʤʘ ʢʦʿʝ ʨʘʩʪʫ ʫ ʉʨʙʠʿʠ ʢʘ ˂ʝʣʠʿʩʢʠʤ ʣʠʥʠʿʘʤʘ 
ʢʘʨʮʠʥʦʤʘ ʧʨʦʪʠʚ ʢʦʿʠʭ ʩʝ ʠʥʘʯʝ ʝʢʩʪʨʘʢʪʠ ʢʦʨʠʩʪʝ ʢʘʦ ʜʝʦ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʤʝʜʠʮʠʥʝ. ʋ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʩʝ ʧʨʚʠ ʧʫʪ 
ʧʨʘʪʠ ʚʠʿʘʙʠʣʥʦʩʪ ˂ʝʣʠʿʘ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʨʘʩʪʫ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʝʢʩʪʨʘʢʘʪʘ, ʫ ʪʨʠ ʨʘʟʣʠʯʠʪʘ 
ʚʨʝʤʝʥʘ ʠʥʢʫʙʘʮʠʿʝ (24, 48 ʠ 72 ʩʘʪʘ). ʍʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʠ ʬʘʨʤʘʢʦʣʦʰʢʠ ʝʬʝʢʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʚʨʩʪʘ ʜʦʧʫˁʫʿʫ ʧʦʩʪʦʿʝ˂ʘ 
ʩʘʟʥʘˁʘ ʠ ʤʦʛʣʠ ʙʠ ʙʠʪʠ ʦʩʥʦʚʘ ʟʘ ʙʫʜʫ˂ʘ ʠʩʧʠʪʠʚʘˁʘ. 
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ʬ  ̓ʥ̭̏˸̍̄̏˰ɯʱ̄˳˰̏̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

 ̏˰̍̄̂˰ɯ̒̑˳˸̂˰̖̏̑̔̄ɯ̝̒̑̍̄̎̑̓̄̂˰̎˰ɯ˴˸̏˰ɯ̂˰ɯ!"+ƖȮɯ3/ƙƗȮɯ%"&1Ɨ Ȯɯ%"&1Ɩ  

̄ɯ 3&ƕƚ+ƕɯ̔˰ɯ̡̈̍̄̏̄̈̄̎ɯ̈˰̓˰̖̈˸̖̓̄̔̄̈˰̎˰Ȯɯ̖̑̈̑̎ɯ̄ɯ̞̄̔̑˷̑̎ɯ̍˸̡˸̴˰ 

˲̑̍˸̔̏̄̈˰ɯ̔˰ɯ˷̝̗̄̂̏̄̎ɯ!-̝̍̄̎̑̎̑̎ɯ˳˸̞̍̄̈̄ɯ̶˸̲̍̄˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƗƕȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

ʬ̓ɯʧ̲̑˰̏˰ɯ˒̖̄̈̑˰-ʥ̍˸̶̈̔̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˳˸̖̍˰̏˰ɯˬ̶̗̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯʥ̭̏˸̍̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯˮ̶̗̲̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯʿ˸̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʩʪʫʜʠʿʠ  ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʫ ʠʩʧʠʪʠʚʘʥʠ ʛʝʥʦʪʠʧʦʚʠ ʧʦʚʝʟʘʥʠ ʩʘ ʢʣʠʥʠʯʢʠʤ ʩʪʘʜʠʿʫʤʦʤ (ʊP53 CG+CC vs 
GG), ʝʢʩʪʨʘʥʦʜʘʣʥʦʤ ʙʦʣʝʰ˂ʫ [(ɸʊG16L1 ɸG vs ɸɸ; ɸG vs GG); (BCL2 CC+CA vs ɸɸ; CC vs CA+ɸɸ); FCGR3A VV 
vs FF; FF vs FV+VV; FF+FV vs VV, ʧʨʦʛʥʦʩʪʠʯʢʠʤ ʩʢʦʨʦʚʠʤʘ (NCCN IPI: HH vs HR+RR; ʘʘIPI: HH vs HR+RR), LMR 
(ɸʊG16L1 ɸɸ vs ɸG+GG; ɸɸ vs GG) ʠ NLR (ɸʊG16L1 ɸɸ vs ɸG+GG; ɸɸ vs GG), ʘʣʠ ʥʠʿʝ ʥʘʹʝʥ ʫʪʠʮʘʿ ʥʘ ʦʜʛʦʚʦʨ 
ʥʘ ʪʝʨʘʧʠʿʫ, ʨʝʣʘʧʩ ʙʦʣʝʩʪʠ, ʢʦʤʧʣʠʢʘʮʠʿʝ ʧʦʚʝʟʘʥʝ ʩʘ ʪʝʨʘʧʠʿʦʤ, ʆS ʠ PFS. ɹʦʣʝʩʥʠʮʠ ʩʘ ɸʊG16L1 ɸɸ ʠʤʘʣʠ ʩʫ ʚʝ˂ʫ 
ʩʪʦʧʫ ʧʨʝʞʠʚˀʘʚʘˁʘ ʦʜ ʥʦʩʠʣʘʮʘ GG ʛʝʥʦʪʠʧʘ. ʂʘʜʘ ʩʫ ʙʠʣʠ ʧʦʜʚʨʛʥʫʪʠ ʨʘʜʠʦʪʝʨʘʧʠʿʠ, ʙʦʣʝʩʥʠʮʠ ʩʘ ɸʊG16L1 ʘʣʝ-
ʣʦʤ ɸ ʠʣʠ ɸɸ ʛʝʥʦʪʠʧʦʤ ʠʤʘʣʠ ʩʫ ʙʦˀʝ ʆS. ʈʝʟʫʣʪʘʪʠ  ʧʦʢʘʟʫʿʫ ʧʦʚʝʟʘʥʦʩʪ ʊP53 rs1042522 ʩʘ ʢʣʠʥʠʯʢʠʤ ʩʪʘʜʠʿʫ-
ʤʦʤ, ɸʊG16L1 rs2241880 ʩʘ ʝʢʩʪʨʘʥʦʜʘʣʥʦʤ ʙʦʣʝʰ˂ʫ, LMR ʠ NLR, BCL2 rs2279115 ʠ FCGR3A rs396991 ʩʘ ʝʢʩʪʨʘʥʦ-
ʜʘʣʥʦʤ ʙʦʣʝʰ˂ʫ ʠ FCGR2A rs180274 ʩʘ ʧʨʦʛʥʦʩʪʠʯʢʠʤ ʩʢʦʨʦʚʠʤʘ. ʋʪʠʮʘʿ ʛʝʥʦʪʠʧʦʚʘ ɸʊG16L1 ʥʘ ʆS ʢʦʜ ʙʦʣʝʩʥʠʢʘ 
ʢʦʿʠ ʩʫ ʧʦʜʚʨʛʥʫʪʠ ʨʘʜʠʦʪʝʨʘʧʠʿʠ, ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿ ʧʦʿʝʜʠʥʘʯʥʠʭ SNP-ʘ ʫ ʧʦʿʝʜʠʥʠʤ ʧʦʜʛʨʫʧʘʤʘ DLBCL. 
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ʬ  ̓ˆ̖˰̤˰ɯ˄˸̖̈̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ̝̄̏̑̓̎̄̔˰̖̏̑̔̄Ȯɯ̖̔˰˳̑˳˰ɯ̄ɯ̒̓˰̈̔˸ɯ̒̑̏˰̤˰̴˰ɯ̝˰̓̎˰̠˸̗̖˰ɯ̄ 

̒˰̠̲̄˸̏˰̖˰ɯ̗ɯ̄̂˲̗̑̓ɯ̍˸̈̑˳˰ɯ̲̈̑̄ɯ̔˸ɯ̄̂˷˰̲̗ɯ˲˸̂ɯ̍˸̈˰̓̔̈̑˴ɯ̓˸̠˸̖̒˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƘȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˃̍̄˳˸̓˰ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̗̤˰̏ɯˬ̶̗̓̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯ˄˰˳̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˰̍˸̖̏̄̏˰ɯˀ˰̓̄̏̈̑˳̶̄ 

ˏ˰̓̎˰̠˸̗̖̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʜʦʩʘʜʘʰˁʦʿ ʣʠʪʝʨʘʪʫʨʠ ʠʤʘ ʤʘʣʦ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʫʪʠʮʘʿʫ ʨʝʢʣʘʤʠʨʘˁʘ ʥʘ ʥʘʙʘʚʢʫ ʠ ʠʟʙʦʨ ʆʊʎ ʣʝʢʦʚʘ. ɽʚʠ-
ʜʝʥʪʥʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʬʘʨʤʘʮʝʫʪʩʢʠʭ ʦʛʣʘʩʘ ʫ ʤʝʜʠʿʠʤʘ ʫ ʧʦʩʣʝʜˁʝ ʜʚʝ ʜʝʮʝʥʠʿʝ, ʰʪʦ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘʥʫ 
ʧʦʪʨʦʰˁʫ ʆʊʎ ʧʨʝʧʘʨʘʪʘ. ɼʦʩʘʜʘʰˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʩʚʝʪʫ ʩʫ ʫʛʣʘʚʥʦʤ ʩʧʨʦʚʝʜʝʥʘ ʦʜ ʩʪʨʘʥʝ ʩʪʨʫʯˁʘʢʘ ʤʝʥʘ˅ʤʝʥʪʘ 
ʬʘʨʤʘʮʝʫʪʩʢʠʭ ʢʦʤʧʘʥʠʿʘ ʠ ʠʤʘʣʘ ʩʫ ʟʘ ʮʠˀ ʧʨʦʫʯʘʚʘˁʝ ʪʨʞʠʰʪʘ ʆʊʎ ʣʝʢʦʚʘ, ʘ ʫ ʮʠˀʫ ʧʦʚʝ˂ʘˁʘ ʧʨʦʜʘʿʝ. ʋʪʠʮʘʿ 
ʨʝʢʣʘʤʠʨʘˁʘ ʆʊʎ ʣʝʢʦʚʘ, ʬʦʨʤʠʨʘˁʝ ʧʨʝʧʦʟʥʘʪˀʠʚʠʭ ʙʨʝʥʜʦʚʘ ʠ ˁʠʭʦʚ ʫʪʠʮʘʿ ʥʘ (ʥʝ)ʢʦʥʪʨʦʣʠʩʘʥʫ ʥʘʙʘʚʢʫ ʠ ʢʦ-
ʨʠʰ˂ʝˁʝ ʫʟ ʚʝʣʠʢʫ ʤʦʛʫ˂ʥʦʩʪ ʧʦʛʨʝʰʥʝ ʫʧʦʪʨʝʙʝ ʪʨʝʙʘ ʜʘ ʘʣʘʨʤʠʨʘʿʫ ʥʘʫʯʥʫ, ʘ ʧʦʩʝʙʥʦ ʩʪʨʫʯʥʫ ʿʘʚʥʦʩʪ. ɿʥʘʯʘʿ ʩʧʨʦ-
ʚʦʹʝˁʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʣʝʜʘ ʩʝ ʫ ʜʝʬʠʥʠʩʘˁʫ ʧʨʦʙʣʝʤʘ ʫ ʚʝʟʠ ʧʨʝʧʦʨʫʢʘ, ʨʝʢʣʘʤʠʨʘˁʘ ʠ ʥʘʙʘʚʢʝ ʆʊʎ ʣʝʢʦʚʘ, ʘ 
ʩʚʝ ʫ ʮʠˀʫ ʫʪʚʨʹʠʚʘˁʘ ʧʨʝʧʦʨʫʢʘ ʟʘ ʠʟʜʘʚʘˁʝ ʆʊʎ ʣʝʢʦʚʘ, ʢʘʦ ʠ ʢʦʥʪʨʦʣʥʠʭ ʤʝʨʘ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʥʝʢʦʥʪʨʦʣʠʩʘʥʝ ʫ-
ʧʦʪʨʝʙʝ ʆʊʎ ʣʝʢʦʚʘ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘˁʝ ʥʦʚʠʭ ʩʤʝʨʥʠʮʘ ʫ ʩʘʚʨʝʤʝʥʫ ʬʘʨʤʘʮʝʫʪʩʢʫ ʧʨʘʢʩʫ. ʉʪʫʜʠʿʘ ʿʝ ʜʦʢʘʟ ʜʦʙʨʝ 
ʧʝʨʮʝʧʮʠʿʝ ʧʨʦʙʣʝʤʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʩʫʩʨʝ˂ʫ ʢʦʨʠʩʥʠʮʠ ʆʊʎ ʣʝʢʦʚʘ ʠ ʟʜʨʘʚʩʪʚʝʥʠ ʨʘʜʥʠʮʠ ʥʘ ʦʪʚʦʨʝʥʦʤ ʪʨʞʠʰʪʫ ʆʊʎ 
ʣʝʢʦʚʘ. ʊʘʢʦʹʝ, ʦʜ ʚʝʣʠʢʦʛ ʿʝ ʟʥʘʯʘʿʘ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ ʜʨʞʘʚʝ ʿʝʨ ʩʝ ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʥʠʤ ʩʤʝʨʥʠʮʘʤʘ ʬʘʨʤʘʮʝʫʪʩʢʝ 
ʧʨʘʢʩʝ ʤʦʛʫ ʢʚʘʣʠʪʝʪʥʦ ʩʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʩʠ ʧʨʝʚʝʥʮʠʿʝ ʠ ʩʘʤʦʣʝʯʝˁʘ. 
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ʬ  ̓ʥ̍˸̈̔˰̏˷˰̓ɯʬ̶̄̎̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʴ̏˰̡˰̲ɯ˸̖̈̔̓˰̠˸̗̍̍˰̓̏̑˴ɯ'ÌÈÛɯÚÏÖÊÒɯ̖̒̓̑˸̄̏˰ɯƛƔɯ̗ɯ̠̒̓̑˸̏̄ɯ̖̖̄̏̂̄˸̖˰ɯ 

̡̞̓̑̏̄̏̑˴ɯ̂˰̒˰̳˸̴˰ɯ̏̑̔̏˸ɯ̗̠̔̍̂̏̄˸ɯ̄ɯ̡̈̍̄̏̄̈̑˴ɯ̖̔˰̖̗̔˰ɯ̒˰̠̲̄˸̏˰̖˰ɯ̔˰ɯ
̏̑̔̏̑̎ɯ̒̑̍̄̒̑̂̑̎  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯ˄˸̶̓̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˃̍˴̠̄˰ɯˀ̞̄˰̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯ˧˰̔̎̄̏˰ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯʧ˰̍˸̶̖̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɽʢʩʪʨʘʮʝʣʫʣʘʨʥʠ HSP70 ʙʠ ʤʦʛʘʦ ʠʛʨʘʪʠ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʥʦʩʥʝ ʧʦʣʠʧʦʟʝ. ʇʨʘ˂ʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 
ʦʚʦʛ ʤʝʜʠʿʘʪʦʨʘ ʢʘʦ ʤʘʨʢʝʨʘ, ʤʦʞʝ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ ʫ ʧʨʦʮʝʥʠ ʠʥʪʝʥʟʠʪʝʪʘ ʭʨʦʥʠʯʥʦʛ ʟʘʧʘˀʝˁʘ ʫ ʦʚʦʿ ʙʦʣʝʩʪʠ. 
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ʬ  ̓ʨ̍˰˷̄̎̄̓ɯˆ̖˸̝˰̏̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˀ̑˷̗̍˰̠̲̄˰ɯ̠̖̄̑̈̄̏̔̈̑˴ɯ̝̒̓̑̄̍˰ɯ˴̄̏˴̄˳˰̍̏˸ɯ̖˸̡̖̏̑̔̄ɯ̒̓̄̎˸̏̑̎ 

̓˰̡̖̞̂̍̄̄̄ɯ˰̒̓̑̈̔̄̎˰̞̍̏̄ɯ˷˸̖̏˰̞̍̏̄ɯ̗̄̔̒̏˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƛȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̲̑˰̏ɯ˧̑˳̶̡̄̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̠̄̍̄˰ɯ˄̑̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯˬ̶̗̈̄ 

ˏ˰̓̎˰̠˸̗̖̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̠̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʜʝʬʠʥʠʩʘˁʫ ʥʦʚʠʭ ʙʠʦʤʘʨʢʝʨʘ IL-1 ɓ, IL-2, IL-4, IL-5, IL-6, 
IL-9, IL-10, IL-12, IL-13, IL-17, IL-22, IFN-ɔ ʠ TNF-Ŭ ʫ ʛʠʥʛʠʚʘʣʥʦʿ ʪʝʯʥʦʩʪʠ, ʯʠʿʘ ʧʨʦʜʫʢʮʠʿʘ ʿʝ ʦʩʣʠʢʘʚʘʣʘ ʩʪʝʧʝʥ 
ʟʘʭʚʘ˂ʝʥʦʩʪʠ ʜʝʥʪʘʣʥʦʛ ʪʢʠʚʘ ʢʘʨʠʿʝʩʦʤ, ʨʝʬʣʝʢʪʦʚʘʣʘ ʠʤʫʥʩʢʘ ʠ ʠʤʬʣʘʤʘʪʦʨʥʘ ʟʙʠʚʘˁʘ ʠʟ ʜʝʥʪʘʣʥʦʛ ʢʘʚʫʤʘ, ʫ ʩʣʫ-
ʯʘʿʝʚʠʤʘ ʛʜʝ ʿʝ ʥʝʣʝʯʝʥʠ ʘʧʨʦʢʩʠʤʘʣʥʠ ʢʘʨʠʿʝʩ ʜʦʚʝʦ ʜʦ ʢʦʥʩʝʢʫʪʠʚʥʠʭ ʧʨʦʤʝʥʘ ʫ ʜʝʥʪʘʣʥʦʿ ʧʫʣʧʠ (ʧʫʣʧʠʪʠʩ, ʛʘʥʛʨʝ-
ʥʘ). ɼʦʢʘʟʘʥʘ ʿʝ ʨʘʟʣʠʢʘ ʫ ʧʨʦʜʫʢʮʠʿʠ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʭ ʠ ʨʝʛʫʣʘʪʦʨʥʠʭ ʮʠʪʦʢʠʥʘ ʤʝʹʫ ʫʟʦʨʮʠʤʘ ʝʥʜʦʜʦʥʪʩʢʠʭ ʥʝ-
ʣʝʯʝʥʠʭ ʠ ʠʟʣʝʯʝʥʠʭ ʟʫʙʘ. ʇʨʦʜʫʢʪʠ ʙʠʦʨʘʟʛʨʘʜˁʝ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʨʠʚʨʝʤʝʥʫ (ʎʠʥʢ ï ʬʦʩʬʘʪʥʠ ʮʝʤʝʥʪ, ʎʠʥʢ ï ʧʦʣʠ-
ʢʘʨʙʦʢʩʠʣʘʪʥʠ ʮʝʤʝʥʪ, Fuji plus ʮʝʤʝʥʪ) ʠ ʜʝʬʠʥʠʪʠʚʥʫ (ɸʤʘʣʛʘʤ, Beautifill, Tetric Evʦ Ceram)  ʨʝʩʪʘʫʨʘʮʠʿʫ ʘʧʨʦʢʩʠ-
ʤʘʣʥʠʭ ʢʘʨʠʿʝʩʥʠʭ ʣʝʟʠʿʘ, ʪʘʢʦʹʝ ʩʫ ʜʦʚʝʣʠ ʜʦ ʧʨʦʜʫʢʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʬʠʣʘ ʮʠʪʦʢʠʥʘ ʫ ʛʠʥʛʠʚʘʣʥʦʿ ʪʝʯʥʦʩʪʠ,  ʰʪʦ 
ʿʝ ʦʜʨʘʟ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ, ʚʨʝʤʝʥʘ ʚʝʟʠʚʘˁʘ ʠ ʥʘʯʠʥʘ ˁʠʭʦʚʝ ʬʠʥʘʣʥʝ ʦʙʨʘʜʝ. ɽʢʩʪʝʥʟʠʿʘ ʘʧʨʦʢʩʠʤʘʣʥʠʭ ʢʘʚʠʪʝʪʘ, 
ʥʘʢʦʥ ʧʨʝʧʘʨʘʮʠʿʝ ʟʘ ʠʩʧʫʥʝ ʠ ʪʝʞʠʥʘ ʨʝʩʪʘʫʨʘʪʠʚʥʠʭ ʠʩʧʫʥʘ, ʪʘʢʦʹʝ ʿʝ ʙʠʣʘ ʧʨʘ˂ʝʥʘ ʧʨʦʜʫʢʮʠʿʦʤ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʬʠ-
ʣʘ ʮʠʪʦʢʠʥʘ ʫ ʛʠʥʛʠʚʘʣʥʦʿ ʪʝʯʥʦʩʪʠ. ʂʣʠʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʩʪʫʜʠʿʠ, ʢʦʨʝʣʠʨʘʣʠ ʩʫ ʩʘ ʩʪʝʧʝʥʦʤ 
ʦʰʪʝ˂ʝˁʘ ʜʝʥʪʘʣʥʦʛ ʪʢʠʚʘ ʢʘʨʠʿʝʩʦʤ. ʇʨʝ ʠ ʧʦ ʟʘʚʨʰʝʥʦʿ ʜʝʥʪʘʣʥʦʿ ʨʝʩʪʘʫʨʘʮʠʿʠ, ʦʚʠ ʠʤʫʥʦʣʦʰʢʠ ʧʨʦʬʠʣʠ ʠ ʚʨʝʜ-
ʥʦʩʪʠ  ʤʝʜʠʿʘʪʦʨʘ ʫʢʘʟʘʣʠ  ʩʫ  ʥʘ ʥʘʿʦʧʪʠʤʘʣʥʠʿʠ ʣʦʢʘʣʥʠ ʙʠʦʣʦʰʢʠ ʦʜʛʦʚʦʨ ʥʘ ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʝʥʠʚʘʥʝ ʨʝʩʪʘʫʨʘ-
ʪʠʚʥʝ ʤʘʪʝʨʠʿʘʣʝ, ʧʨʠʚʨʝʤʝʥʝ ʠ ʪʨʘʿʥʝ. ʉʚʠ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʘʣʠ ʩʫ ʥʘ ʧʨʝʜʥʦʩʪ ʘʥʘʣʠʟʝ ʮʠʪʦʢʠʥʘ ʫ ʛʠʥʛʠʚʘʣ-
ʥʦʿ ʪʝʯʥʦʩʪʠ,  ʘʧʨʦʢʩʠʤʘʣʥʠʭ ʢʘʨʠʿʝʩʥʠʭ ʣʝʟʠʿʘ, ʢʘʦ ʥʝʠʥʚʘʟʠʚʥʠʭ ʠ ʜʦʧʫʥʩʢʠʭ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʧʨʦʮʝʥʠ 
ʠʩʭʦʜʘ ʣʝʯʝˁʘ ʢʘʨʠʿʝʩʘ ʜʝʥʪʘʣʥʠʤ ʨʝʩʪʘʫʨʘʪʠʚʥʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ. 
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ʬ  ̓ʥ̍˸̈̔˰̏˷̓˰ɯˁ̶̄̈̑̍̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̒̄̄˳˰̴˸ɯ̝˰̖̈̑̓˰ɯ̏˸˰˷̞˸̓˸̠̏˸ɯ̍˸̈̑˳˰ɯ̗ɯ̗̒̑̒̍˰̠̲̄̄ɯ˲̑̍˸̔̏̄̈˰ɯ̔˰ 

˰̖̓˸̲̓̄̔̈̑̎ɯ̞̄̒˸̖̓˸̲̏̂̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƜȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ̗̤È̏ɯˬ̶̗̓̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̄̑̍˸̖˰ɯʶ̶̓̄ɯ˫̶̗̒̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯ˄˰˳̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ˰̲̓̄˰̏˰ɯ˄˸̖̓̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʩʪʫʜʠʿʝ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʣʠ ʛʣʘʚʥʝ ʬʘʢʪʦʨʝ ʨʠʟʠʢʘ ʟʘ ʥʝʘʜʭʝʨʝʥʮʫ ï ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʣʝʢʦʚʘ, ʞʠʚʦʪ ʫ 
ʛʨʘʜʫ, ʟʘʙʦʨʘʚ ʥʘ ʨʝʞʠʤ ʜʦʟʠʨʘˁʘ ʠ ʥʠʩʢʘ ʝʥʝʨʛʠʿʘ. ʅʝʘʜʭʝʨʝʥʮʘ ʧʦʚʝ˂ʘʚʘ ʩʪʦʧʫ ʤʦʨʙʠʜʠʪʝʪʘ ʠ ʤʦʨʪʘʣʠʪʝʪʘ ʧʘʮʠʿʝ-
ʥʘʪʘ ʩʘ ʘʨʪʝʨʠʿʩʢʦʤ ʭʠʧʝʨʪʝʥʟʠʿʦʤ. ɽʜʫʢʘʮʠʿʘ ʧʘʮʠʿʝʥʘʪʘ ʫ ʦʨʜʠʥʘʮʠʿʠ ʣʝʢʘʨʘ ʦʧʰʪʝ ʧʨʘʢʩʝ, ʢʘʦ ʠ ʫ ʘʧʦʪʝʮʠ, ʢʦ-
ʨʠʰ˂ʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʧʦʜʩʝʪʥʠʢʘ ʢʘʦ ʰʪʦ ʩʫ ʘʧʣʠʢʘʮʠʿʝ ʟʘ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʝ ʠʣʠ ʜʥʝʚʥʘ ʣʠʩʪʘ ʟʘ ʧʨʦʚʝʨʫ ʤʦʛʣʠ ʙʠ 
ʙʠʪʠ ʢʦʨʠʩʥʠ ʫ ʨʝʰʘʚʘˁʫ ʟʘʙʦʨʘʚʥʦʩʪʠ ʠ ʧʦʚʝ˂ʘʥʦʛ ʙʨʦʿʘ ʣʝʢʦʚʘ, ʜʦʢ ʤʦʜʠʬʠʢʘʮʠʿʘ ʞʠʚʦʪʥʦʛ ʩʪʠʣʘ ʤʦʞʝ ʧʦʚʝ˂ʘʪʠ 
ʘʜʭʝʨʝʥʮʫ, ʧʦʩʝʙʥʦ ʤʝʹʫ ʧʘʮʠʿʝʥʪʠʤʘ ʢʦʿʠ ʞʠʚʝ ʫ ʛʨʘʜʩʢʦʤ ʧʦʜʨʫʯʿʫ. ʇʦʩʝʙʘʥ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ 
ʩʝ ʫ ʧʨʝʜʣʦʞʝʥʠʤ ʤʦʜʘʣʠʪʝʪʠʤʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʘʜʭʝʨʝʥʮʝ ʠ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʭʠʧʝʨ-
ʪʝʥʟʠʿʦʤ. 
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ʬ  ̓ˁ̄̈̑̍˰ɯ˧̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̑˳˸̂˰̖̏̑̔ɯ˸̈̔̒̓˸̲̔̄˸ɯ˴˰̍˸̖̈̄̏˰-Ɨɯ̄ɯ̝̄̏̍˰̎˰̠̲̞̄̔̈̄ɯ̠̖̄̑̈̄̏˰ɯ̗ 

̒̓˸̖˸̓̎̄̏̔̈̑̎ɯ̭̒̑̓̑˰̲̗ɯ̔˰ɯ̞̑̓̄̑˰̖̎̏̄̑̏̄̄̔̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƘȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯʨ˰̲̓˰̶̡̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʱ˸̳̈̑ɯˀ̄̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̓̑ȭ̝ɯ˷̓ɯʩ̑̓˰̏ɯʧ˰˲̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋʧʨʢʦʩ ʥʘʧʦʨʠʤʘ ʩʘʚʨʝʤʝʥʝ ʤʝʜʠʮʠʥʩʢʝ ʥʘʫʢʝ ʥʠʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʜʝʬʠʥʠʩʘʥʠ ʨʘʟʣʦʟʠ ʥʘʩʪʘʥʢʘ ʧʨʝʪʝʨʤʠʥʩʢʦʛ 
ʧʦʨʦʹʘʿʘ, ʥʠʪʠ ʫ ʿʝʜʠʥʩʪʚʝʥʫ ʮʝʣʠʥʫ ʧʦʚʝʟʘʥʠ ʜʦ ʩʘʜʘ ʧʦʟʥʘʪʠ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠ ʤʝʭʘʥʠʟʤʠ ʦʚʦʛ ʤʠʩʪʠʯʥʦʛ ʧʝʨʠʥʘʪʦ-
ʣʦʰʢʦʛ ʝʥʪʠʪʝʪʘ. ʀʤʫʥʦʣʦʰʢʦ-ʠʥʬʣʘʤʘʪʦʨʥʘ ʪʝʦʨʠʿʘ ʥʘʩʪʘʥʢʘ ʧʨʝʪʝʨʝʤʠʥʩʢʦʛ ʧʦʨʦʹʘʿʘ ʿʝ ʥʘʿʢʦʥʪʨʦʚʝʨʟʥʠʿʘ, ʘ ʫʿʝʜ-
ʥʦ ʠ ʥʘʿʠʟʘʟʦʚʥʠʿʘ ʟʘ ʥʘʫʯʥʠʢʝ. ɻʘʣʝʢʪʠʥ-3 ʠʤʘ ʙʨʦʿʥʝ ʫʣʦʛʝ ʫ ʧʨʝʢʦʥʮʝʧʪʫʘʣʥʦʤ ʧʝʨʠʦʜʫ, ʟʘʯʝ˂ʫ ʠ ʪʨʫʜʥʦ˂ʠ. ʄʝʹʫ-
ʪʠʤ, ˁʝʛʦʚʘ ʫʣʦʛʘ ʫ ʧʨʝʪʝʨʤʠʥʩʢʦʤ ʧʦʨʦʹʘʿʫ, ʪʝ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʜʨʫʛʠʤ ʠʥʬʣʘʤʘʮʠʿʩʢʠʤ ʮʠʪʦʢʠʥʠʤʘ ʥʠʿʝ ʧʨʝʚʠʰʝ 
ʠʩʪʨʘʞʠʚʘʥʘ. ɼʦʢʘʟ ʦ ʠʟʨʘʞʝʥʦʿ ʝʢʩʧʨʝʩʠʿʠ ʛʘʣʝʪʠʥʘ-3 ʫ ʧʦʩʪʝˀʠʯʥʦʤ ʪʢʠʚʫ, ʢʨʚʠ ʧʫʧʯʘʥʠʢʘ ʠ ʢʨʚʠ ʪʨʫʜʥʠʮʘ ʩʘ ʧʨʝ-
ʪʝʨʤʠʥʩʢʠʤ ʧʦʨʦʹʘʿʝʤ, ʪʝ ˁʝʛʦʚʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʩʘ ʠʥʪʝʨʣʝʫʢʠʥʦʤ-1ɓ, ʪʘʨʛʝʪʠʨʘ ʦʚʘʿ ʮʠʪʦʢʠʥ ʢʘʦ ʤʦʛʫ˂ʠ ʙʠʦ-
ʤʘʨʢʝʨ ʧʨʝʪʝ˂ʝʛ ʧʨʝʪʝʨʤʠʥʩʢʦʛ ʧʦʨʦʹʘʿʘ. 
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ʬ  ̓ʥ̏˷̓˰ɯ˧˸˳̖̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ  

ʭ̝˸̖̈̄ɯ̖̔̄̔˸̎̔̈˸ɯ˰̒̍̄̈˰̠̲̄˸ɯ(+-ƗƗɯ̏˰ɯ̒̓̑˴̓˸̲̗̔̄ɯ̤̲̎̄˸˴ɯ̎˸̍˰̏̑̎˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƙȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˅˰˷̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯʥ̓̔˸̲̏̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̏̄̍̑ɯʨ̲̑˳̑˷̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯ˧̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʿʫ ʦʨʠʛʠʥʘʣʘʥ ʠ ʚʘʞʘʥ ʜʦʧʨʠʥʦʩ ʨʘʟʫʤʝʚʘˁʫ ʝʬʝʢʘʪʘ ʩʠʩʪʝʤʩʢʝ ʘʧʣʠʢʘʮʠʿʝ IL-33 
ʫ ʧʨʦʛʨʝʩʠʿʠ ʤʠʰʿʝʛ ʤʝʣʘʥʦʤʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ, ʫʧʨʢʦʩ ʩʫʧʨʝʩʠʚʥʦʤ ʜʝʣʦʚʘˁʫ ʥʘ ʨʘʩʪ ʧʨʠʤʘʨʥʦʛ 
ʤʝʣʘʥʦʤʘ, IL-33 ʧʦʜʩʪʠʯʝ ʨʘʩʪ ʭʝʤʘʪʦʛʝʥʠʭ ʤʝʪʘʩʪʘʟʘ ʫ ʤʠʰʿʝʤ ʤʝʣʘʥʦʤʫ ʪʘʢʦ ʰʪʦ ʩʣʘʙʠ ʝʬʠʢʘʩʥʦʩʪ ʤʝʭʘʥʠʟʘʤʘ ʩʪʝ-
ʯʝʥʝ ʠʤʫʥʦʩʪʠ, ʰʪʦ ʜʦʚʦʜʠ ʫ ʧʠʪʘˁʝ ˁʝʛʦʚʫ ʝʚʝʥʪʫʘʣʥʫ ʪʝʨʘʧʠʿʩʢʫ ʧʨʠʤʝʥʫ. 
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ʬ  ̓ˁ̄̈̑̍˰ɯ˧̑˳̶̡̄̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̎̄̏˸̓˰̍̏˸ɯ˳̑˷˸ɯˆ̏˸˼̏̄̈ɯ̏˰ɯ̎̄̈̓̑˲̖̗̄̑Ȯɯ̎˸̖˰˲̡̑̍̄̈˸Ȯ 

˲̞̄̑˸̲̎̄̔̈˸ɯ̄ɯ˰̖̏̓̑̒̑̎˸̖̲̓̄̔̈˸ɯ̒˰̓˰̎˸̖̓˸ɯ̈̑˷ɯ̒˰̠̲̄˸̏˰̖˰ɯ̔˰ 

˷̲̄˰˲˸̖˸̔ɯ̎˸̖̗̍̄̔̑̎ɯ̖̄̒˰ɯƖ  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƔȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˆ̓˸̲̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˆ̖̲̳̑̄̈̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʎʠˀ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʙʠʦ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʤʠʥʝʨʘʣʥe, ʩʣʘʙʦ ʢʠʩʝʣe ʚʦʜe ʩʘ ʠʟʚʦʨʘ Ăʉʥʝʞʥʠʢ-
1/79ῤ ʥʘ ʤʠʢʨʦʙʠʦʪʫ, ʤʝʪʘʙʦʣʠʯʢʝ, ʙʠʦʭʝʤʠʿʩʢʝ ʠ ʘʥʪʨʦʧʦʤʝʪʨʠʿʩʢʝ ʧʘʨʘʤʝʪʨʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʜʠʿʘʙʝʪʝʩ ʤʝʣʠʪʫʩʦʤ 
ʪʠʧʘ 2 (ʊ2ɼʄ). ʉʪʫʜʠʿʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʥʘ 60 ʠʩʧʠʪʘʥʠʢʘ ï ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʊ2ɼʄ ʢʦʿʠ ʩʫ ʣʝʯʝʥʠ ʫ ʉʧʝʮʠʿʘʣʥʦʿ 
ʙʦʣʥʠʮʠ ʄʝʨʢʫʨ ʫ ɺʨˁʘʯʢʦʿ ɹʘˁʠ. ʇʦ ʧʨʠʿʝʤʫ ʫ ʙʦʣʥʠʮʫ ʠʩʧʠʪʘʥʠʮʠ ʩʫ ʤʝʪʦʜʦʤ ʩʣʫʯʘʿʥʦʛ ʫʟʦʨʢʘ ʩʚʨʩʪʘʥʠ ʫ 2 ʿʝʜ-
ʥʘʢʝ ʛʨʫʧʝ: ʧʨʚʫ ʛʨʫʧʫ ʯʠʥʠʣʠ ʩʫ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʩʫ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʪʝʨʘʧʠʿʫ ʫʟʠʤʘʣʠ ʠ ʧʨʦʧʠʩʘʥʫ ʢʦʣʠʯʠʥʫ ʤʠʥʝ-
ʨʘʣʥʝ ʚʦʜʝ ʩʘ ʠʟʚʦʨʘ Ăʉʥʝʞʥʠʢ-1/79ῤ ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʥʝʜʝˀʝ; ʜʨʫʛʫ ʛʨʫʧʫ ʯʠʥʠʣʠ ʩʫ ʠʩʧʠʪʘʥʠʮʠ ʢʦʿʠ ʩʫ ʫʟ ʦʜʛʦʚʘʨʘʿʫ-
˂ʫ ʪʝʨʘʧʠʿʫ ʫʟʠʤʘʣʠ ʠ ʧʨʦʧʠʩʘʥʫ ʢʦʣʠʯʠʥʫ ʦʙʠʯʥʝ ʚʦʜʝ ʟʘ ʧʠ˂ʝ ʠʟ ʚʦʜʦʚʦʜʥʦʛ ʩʠʩʪʝʤʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʥʝʜʝˀʝ. ʅʘ ʧʦ-
ʯʝʪʢʫ ʠ ʥʘ ʢʨʘʿʫ ʩʪʫʜʠʿʝ ʤʝʨʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʘʥʪʨʦʧʦʤʝʪʨʠʿʩʢʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʥʘ ʪʝʣʝʩʥʦʛ ʩʘʩʪʘʚʘ, ʜʥʝʚʥʠʢ 
ʜʥʝʚʥʠʭ ʦʙʨʦʢʘ, ʜʥʝʚʥʠʢ ʧʨʘ˂ʝˁʘ ʮʨʝʚʥʦʛ ʧʨʘʞˁʝˁʘ, ʤʠʢʨʦʙʠʦʪʩʢʘ ʘʥʘʣʠʟʘ ʩʪʦʣʠʮʝ, ʚʨʝʜʥʦʩʪʠ HbA1C, ʛʣʠʢʝʤʠʿʝ ʠ 
ʠʥʩʫʣʠʥʝʤʠʿʝ (ʥʘʰʪʝ), ʣʠʧʠʜʦʛʨʘʤ, ʿʦʥʦʛʨʘʤ, ʚʨʝʜʥʦʩʪʠ ʘʨʪʝʨʠʿʩʢʦʛ ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʤʘʨʢʝʨʠ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʠ 
ʝʥʟʠʤʠ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ (ʩʫʧʝʨʦʢʩʠʜ ʜʠʟʤʫʪʘʟʘ-SOD, ʢʘʪʘʣʘʟʘ-CAT ʠ ʨʝʜʫʢʦʚʘʥʠ ʛʣʫʪʘʪʠʦʥ-GSH). ʀʩʪʨʘ-
ʞʠʚʘˁʝ ʿʝ ʜʘʣʦ ʦʨʠʛʠʥʘʣʘʥ ʠ ʚʘʞʘʥ ʜʦʧʨʠʥʦʩ ʫ ʨʘʩʚʝʪˀʘʚʘˁʫ ʝʬʝʢʘʪʘ ʢʦʿʝ ʦʚʘʿ ʥʝʬʘʨʤʘʢʦʣʦʰʢʠ ʚʠʜ ʪʝʨʘʧʠʿʝ ʠʤʘ ʥʘ 
ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʧʘʨʘʤʝʪʨʝ ʠ ʮʝʣʦʢʫʧʥʦ ʦʧʰʪʝ ʩʪʘˁʝ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʊ2ɼʄ. ʆʩʠʤ ʪʦʛʘ, ʫʟʝʚʰʠ ʫ ʦʙʟʠʨ ʧʦʨʘʩʪ ʠʥʮʠʜʝʥ-
ʮʝ ʠ ʝʧʠʜʝʤʠʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨ ʜʨʫʛʦʛ ʪʠʧʘ ʰʝ˂ʝʨʥʝ ʙʦʣʝʩʪʠ ʩʚʫʜʘ ʫ ʩʚʝʪʫ ʠ ʢʦʜ ʥʘʩ, ʥʘʣʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʜʦʧʨʠ-
ʥʝʪʠ ʨʫʪʠʥʩʢʦʤ ʫʢˀʫʯʝˁʫ ʦʚʦʛ ʪʝʨʘʧʠʿʩʢʦʛ ʧʨʠʩʪʫʧʘ ʫ ʪʨʝʪʤʘʥʫ ʧʦʤʝʥʫʪʦʛ ʩʪʘˁʘ ʢʘʦ ʘʜʿʫʚʘʥʪʥʦʛ, ʤʝʜʠʮʠʥʩʢʠ 
ʦʧʨʘʚʜʘʥʦʛ ʠ ʝʢʦʥʦʤʩʢʠ ʠʩʧʣʘʪʠʚʦʛ. 
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ʬ  ̓ʥ̏˷̓˸̲˰ɯˀ̗̖̄̍̄̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˀ̶̤̄̄̏˰ɯ̔̏˰˴˰ɯ˸̖̈̔˸̏̂̑̓˰ɯ̄ɯ̝̍˸̈̔̑̓˰ɯ̈̑̍˸̏˰ɯ̤˸̖̔ɯ̎˸̔˸̠̄ɯ̏˰̈̑̏ 

̓˸̖̗̠̲̈̑̏̔̓̈̄˸ɯ̒̓˸˷̴˸˴ɯ̗̤̖̈̓˸̏̑˴ɯ̍̄˴˰̎˸̖̏˰ȯɯ̒̑̓˸̭˸̴˸ɯ˴̓˰̝̖˰ 

̒˰̖˸̍˸ɯ̄ɯ̞˰̖̎̔̓̄̏˴˰ɯ̈̑˷ɯ̝̗˷˲˰̍˸̓˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƕȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʭ̲̎̄̍̄˰ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˅˰˷̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖̔̒̑̓˰ɯ̄ɯ̡̝̄̂̄̈̑˴ɯ˳˰̖̔̒̄˰̴˰ɯ̗ɯˁ̤̗̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʠ ʩʫ ʧʦʙʦˀʰʘˁʝ ʤʠʰʠ˂ʥʝ ʩʥʘʛʝ ʝʢʩʪʝʥʟʦʨʘ ʠ ʬʣʝʢʩʦʨʘ ʢʦʣʝʥʘ, ʠʥʜʝʢʩʘ ʩʠ-
ʤʝʪʨʠʯʥʦʩʪʠ ʫʜʦʚʘ, ʢʘʦ ʠ ʦʜʥʦʩʘ ʭʘʤʩʪʨʠʥʛʘ ʠ quadriceps-a ʢʦʜ ʦʙʘ ʪʠʧʘ ʛʨʘʬʪʘ ʥʘʢʦʥ ʰʝʩʪʦʤʝʩʝʯʥʦʛ ʨʝʭʘʙʠʣʠʪʘʮʠʦ-
ʥʦʛ ʧʨʦʛʨʘʤʘ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʿʝ ʨʝʭʘʙʠʣʠʪʘʮʠʦʥʠ ʧʨʦʛʨʘʤ ʙʠʦ ʤʘˁʝ ʝʬʠʢʘʩʘʥ ʫ ʦʙʥʦʚʠ ʤʠʰʠ˂ʥʝ ʩʥʘʛʝ ʬʣʝʢʩʦʨʘ 
ʢʦʣʝʥʘ ʢʦʜ ʬʫʜʙʘʣʝʨʘ ʩʘ ʨʝʢʦʥʩʪʨʫʢʮʠʿʦʤ ACL-ʘ ʧʨʠʤʝʥʦʤ ʛʨʘʬʪʘ ʭʘʤʩʪʨʠʥʛʘ, ʢʦʥʜʠʮʠʦʥʠ ʪʨʝʥʝʨʠ ʠ ʬʠʟʠʦʪʝʨʘʧʝʫ-
ʪʠ ʢʦʿʠ ʨʘʜʝ ʩʘ ʬʫʜʙʘʣʝʨʠʤʘ ʩʘ ʦʚʠʤ ʪʠʧʦʤ ʛʨʘʬʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʚʝʞʙʝ ʟʘ ʿʘʯʘˁʝ ʟʘʜˁʝ ʣʦʞʝ, ʢʘʢʦ ʙʠ ʩʝ 
ʦʙʝʟʙʝʜʠʣʘ ʦʧʪʠʤʘʣʥʘ ʦʙʥʦʚʘ ʤʠʰʠ˂ʥʝ ʩʥʘʛʝ ʟʘ ʧʦʪʧʫʥʠ ʧʦʚʨʘʪʘʢ ʠʛʨʠ ʫ ʦʧʪʠʤʘʣʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ. ʋʟʠʤʘʿʫ-
˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʿʝ ʦʚʦ ʧʨʚʘ ʩʪʫʜʠʿʘ ʢʦʿʘ ʿʝ ʨʘʟʤʘʪʨʘʣʘ ʦʧʦʨʘʚʘʢ ʤʠʰʠ˂ʥʝ ʩʥʘʛʝ ʫ ʦʜʥʦʩʫ ʥʘ ʪʠʧ ʛʨʘʬʪʘ ʢʦʜ ʚʨʭʫʥʩʢʠʭ 
ʬʫʜʙʘʣʝʨʘ, ʜʦʙʠʿʝʥʠ ʧʦʜʘʮʠ ʤʦʛʫ ʧʦʤʦ˂ʠ ʫ ʠʥʬʦʨʤʠʩʘˁʫ ʢʣʠʥʠʯʘʨʘ ʢʦʿʠ ʨʘʜʝ ʩʘ ʦʚʦʤ ʧʦʧʫʣʘʮʠʿʦʤ ʦ ʦʯʝʢʠʚʘʥʠʤ ʠʩ-
ʭʦʜʠʤʘ ʦʧʦʨʘʚʢʘ ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʰʝʩʪʦʛ ʤʝʩʝʮʘ. 
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ʬ  ̓ʬ˸̏̄˸̍ɯ˄˸̶̤̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ˰˸̓̑˲̞̏̄ɯ̄ɯ˰̏˰˸̓̑˲̞̏̄ɯ̡̝̞̄̂̄̈̄ɯ˰̖̈̄˳̖̏̑̔̄ɯ̏˰ɯ̎˸̖˰˲̡̑̍̄̈˸ɯ̠̒̓̑˸̔˸ɯ
̄ɯ̒˰̓˰̎˸̖̓˸ɯ̈̑̏˷̠̲̄̄˸ɯ̗ɯ̓˰̡̖̂̍̄̄̄̎ɯ̈̍̄̎˰̖̔̈̄̎ɯ̗̔̍̑˳̄̎˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƙȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̴̑˰ɯˀ˰̲̓˰̏̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯʨ̲̑̏̑̎˸˷̠̄̄̏̔̈˸ɯ˰̈˰˷˸̲̎̄˸ɯɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˆ̓˸̲̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʭ̲̎̄̍̄˰ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯˬ̶̗̈̄ 

ˏ˰̓̎˰̠˸̗̖̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʜʘ ʦʤʦʛʫ˂ʝ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ, ʧʣʘʥʠʨʘˁʝ ʠ ʧʨʠʤʝʥʫ ʪʨʝʥʠʥʛʘ ʢʦʜ ʧʨʦʬʝʩʠʦʥʘ-
ʣʘʮʘ, ʨʝʢʨʝʘʪʠʚʘʮʘ, ʨʝʢʦʚʘʣʝʩʮʝʥʘʪʘ ʠʣʠ ʣʠʮʘ ʢʦʿʘ ʟʙʦʛ ʧʨʠʨʦʜʝ ʧʦʩʣʘ ʤʦʨʘʿʫ ʟʘ ʢʨʘʪʘʢ ʧʝʨʠʦʜ (ʥʘʨʦʯʠʪʦ ʙʝʟ ʤʦʛʫ˂ʥʦ-
ʩʪʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ) ʜʘ ʧʫʪʫʿʫ ʠʟ ʪʦʧʣʠʭ ʫ ʭʣʘʜʥʝ ʢʨʘʿʝʚʝ ʠ ʦʙʨʥʫʪʦ, ʠ ʪʦ ʧʨʠ ʫʩʣʦʚʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʠ 
ʜʨʫʛʠʭ ʩʧʦˀʥʠʭ ʬʘʢʪʦʨʘ. ʆʚʦ ʿʝ ʥʘʨʦʯʠʪʦ ʟʥʘʯʘʿʥʦ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʦʩʦʙʝ ʢʦʜ ʢʦʿʠʭ ʿʝ ʦʚʘʿ ʧʨʦʮʝʩ ʦʜ ʢˀʫʯʥʦʛ ʟʥʘʯʘʿʘ 
ʟʘ ʧʦʙʦˀʰʘˁʝ ʬʠʟʠʯʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ, ʘʣʠ ʠ ʢʘʧʘʮʠʪʝʪʘ ʦʨʛʘʥʠʟʤʘ ʧʦ ʧʠʪʘˁʫ ʟʜʨʘʚʩʪʚʝʥʦʛ ʙʠʣʘʥʩʘ. ʊʘʢʦʹʝ, ʤʦʛʫ ʩʝ 
ʢʦʨʠʩʪʠʪʠ ʠ ʟʘ ʧʨʦʮʝʥʫ ʝʬʠʢʘʩʥʦʩʪʠ ʪʨʝʥʘʞʥʠʭ ʧʨʦʮʝʩʘ, ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠ ʧʨʦʥʘʣʘʞʝˁʝ ʤʦʜʝʣʘ ʟʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ 
ʨʘʥʦʛ ʥʘʩʪʘʥʢʘ ʫʤʦʨʘ ʥʘ ʢʦʿʠ ʫʪʠʯʝ ʠ ʥʘʛʣʘ ʧʨʦʤʝʥʘ ʩʨʝʜʠʥʝ. ʅʘʨʦʯʠʪʠ ʙʝʥʝʬʠʪʠ ʤʦʛʫ ʙʠʪʠ ʫ ʨʘʟʫʤʝʚʘˁʫ ʧʨʝʚʝʥʮʠʿʝ 
ʤʥʦʛʠʭ ʙʦʣʝʩʪʠ, ʿʝʨ ʿʝ ʢʦʥʜʠʮʠʦʥʠ ʩʪʘʪʫʩ ʙʠʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ, ʥʘʨʦʯʠʪʦ ʫ ʧʨʦʮʝʩʫ ʦʧʦʨʘʚʢʘ ʢʘʢʦ 
ʟʜʨʘʚʠʭ, ʪʘʢʦ ʠ ʙʦʣʝʩʥʠʭ. ʆʚʘʢʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʙʠʪʠ ʦʜ ʟʥʘʯʘʿʘ ʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʝ ʩʧʦʨʪʠʩʪʝ, ʥʘʨʦʯʠʪʦ ʟʘ ʦʥʝ 
ʢʦʿʠ ʧʫʪʫʿʫ ʫ ʨʘʟʣʠʯʠʪʝ ʢʨʘʿʝʚʝ ʩʚʝʪʘ, ʩʘ ʢʣʠʤʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ ʠ ʫʪʠʮʘʿʝʤ ʥʘ ʮʠʨʢʘʜʠʿʘʣʥʠ ʨʠʪʘʤ.  
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ʬ  ̓˧˰˴̑˷˰ɯʩ˰˳̓̄̍̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̏˰̍̄̂˰ɯ̗̖̠̄˰̲˰ɯ̑̔˸̶˰̲˰ɯ̏˰˷˸ɯ̄ɯ̖̔˸̒˸̏˰ɯ̓˸̲̂̄̍̄˸̖̖̏̏̑̔̄ɯ̏˰ɯ̲̒̑˰˳̗ 

˰̖̏̈̔̄̑̂̏̑̔̄ɯ̈̑˷ɯ˲̑̍˸̠̔̏̄˰ɯ̑˲̑̍˸̞̍̄ɯ̑˷ɯ̈˰̠̓̄̏̑̎˰ɯ˷̲̑̈˸  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏˰ɯʶ˴̴˰̖̑˳̶̄ɯ˅̶̖̄̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯ˓˸˷̑ɯˀ̳̄˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏̈˰ɯˀ̖̄̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯ˄̑̒̑˳̔̈˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʂʘʨʮʠʥʦʤ ʜʦʿʢʝ ʠ ʭʨʦʥʠʯʥʠ ʭʝʧʘʪʠʪʠʩ ɹ ʩʫ ʦʟʙʠˀʥʠ ʛʣʦʙʘʣʥʠ ʟʜʨʘʚʩʪʚʝʥʠ ʧʨʦʙʣʝʤʠ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʫ ʦʙʘ 
ʦʙʦˀʝˁʘ ʝʧʠʜʝʤʠʦʣʦʰʢʠ ʟʥʘʯʘʿʥʘ. ʆʩʠʤ ʬʠʟʠʯʢʦʛ ʟʜʨʘʚˀʘ, ʜʠʿʘʛʥʦʟʘ ʢʘʨʮʠʥʦʤʘ ʜʦʿʢʝ ʠʣʠ ʭʨʦʥʠʯʥʦʛ ʭʝʧʘʪʠʪʠʩʘ ɹ 
ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ʤʝʥʪʘʣʥʦ ʟʜʨʘʚˀʝ ʞʝʥʝ. ʇʦʤʝʥʫʪʠ ʧʨʦʙʣʝʤʠ ʤʝʥʪʘʣʥʦʛ ʟʜʨʘʚˀʘ, ʧʦʩʝʙʥʦ ʘʥʢʩʠʦʟʥʦʩʪ, ʤʦʛʫ 
ʩʝ ʧʦʿʘʚʠʪʠ ʫ ʙʠʣʦ ʢʦʿʦʿ ʬʘʟʠ ʜʫʛʦʪʨʘʿʥʦʛ ʠ ʩʣʦʞʝʥʦʛ ʧʨʦʮʝʩʘ ʜʠʿʘʛʥʦʟʝ, ʣʝʯʝˁʘ ʠ ʧʨʘ˂ʝˁʘ, ʘ ʧʦʚʝ˂ʘʥʘ ʘʥʢʩʠʦʟʥʦʩʪ 
ʤʦʞʝ ʪʨʘʿʘʪʠ ʤʥʦʛʦ ʛʦʜʠʥʘ ʥʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʪʝʨʘʧʠʿʝ. ʏʝʩʪʦ ʩʝ ʧʩʠʭʦʣʦʰʢʝ ʧʦʩʣʝʜʠʮʝ ʦʚʠʭ ʙʦʣʝʩʪʠ ʥʝ ʧʨʝʧʦʟʥʘʿʫ, ʥʝ 
ʪʨʝʪʠʨʘʿʫ ʠʣʠ ʩʝ ʟʘʥʝʤʘʨʫʿʫ, ʿʝʨ ʿʝ ʬʦʢʫʩ ʦʙʠʯʥʦ ʥʘ ʬʠʟʠʯʢʦʤ ʣʝʯʝˁʫ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ ʤʝʥʪʘʣʥʠ ʧʨʦʙʣʝʤʠ 
ʠʤʘʿʫ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʤʦʨʙʠʜʠʪʝʪ ʠ ʤʦʨʪʘʣʠʪʝʪ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʘʨʮʠʥʦʤʦʤ ʜʦʿʢʝ, ʧʦʩʪʦʿʠ ʧʦʪʨʝʙʘ ʟʘ ʨʝʜʦʚʥʦʤ 
ʧʨʦʮʝʥʦʤ ʥʠʚʦʘ ʘʥʢʩʠʦʟʥʦʩʪʠ ʢʦʜ ʦʚʠʭ ʧʘʮʠʿʝʥʘʪʘ. ʆʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʠʤʘ ʟʥʘʯʘʿʥʫ ʥʘʫʯʥʫ ʚʨʝʜʥʦʩʪ ʫ ʨʘʟʫ-
ʤʝʚʘˁʫ ʧʦʚʝʟʘʥʦʩʪʠ ʘʥʢʩʠʦʟʥʦʩʪʠ, ʥʘʜʝ ʠ ʨʝʟʠʣʠʿʝʥʪʥʦʩʪʠ, ʧʨʘ˂ʝˁʝʤ ʫʪʠʮʘʿʘ ʜʦʜʘʪʥʠʭ   ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʜʘ 
ʫʪʠʯʫ ʠ ʤʦʜʠʬʠʢʫʿʫ ʧʨʝʪʧʦʩʪʘʚˀʝʥʫ ʚʝʟʫ ʦʚʠʭ ʬʝʥʦʤʝʥʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʫʢʘʟʫʿʝ ʥʘ ʧʦʪʨʝʙʫ ʟʘ ʨʫʪʠʥʩʢʦʤ ʢʣʠʥʠʯʢʦʤ 
ʝʚʘʣʫʘʮʠʿʦʤ ʩʠʤʧʪʦʤʘ ʘʥʢʩʠʦʟʥʦʩʪʠ ʫ ʮʠˀʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʧʘʮʠʿʝʥʪʢʠˁʘ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʧʩʠʭʦʦʥʢʦʣʦʰʢʫ ʧʦʜʨʰʢʫ ʠ 
ʜʘˀʝ ʧʨʘ˂ʝˁʝ.  
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ʬ  ̓ˁ˸˳˸̏˰ɯʿ˰̂˰̓˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̡̞̓̑̏̄̏˸ɯ˰˷̖̎̄̏̄̔̓˰̠̲̄˸ɯ˸̖̈̔̓˰̖̈˰ɯ̎˰̴̡̖̄˰̈˰ 

ȹ,ÌÓÐÚÚÈɯÖÍÍÐÊÐÕÈÓÐÚȮɯ+ÈÔÐÈÊÌÈÌȺɯ̏˰ɯ̓˰̂˳̲̑ɯ̄ɯ̒̓̑˴̓˸̲̗̔̄ɯ˸̈̔̒˸̓̄̎˸̖̏˰̍̏̑˴ 

˰̗ ̖̗̑̄̎̏̔̈̑˴ ̎ ̄̑̈˰̓˷̖̄̄̔˰ɯ̒˰̠̑˳˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯʶ̔̄˷̑̓˰ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̈̑˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯˮ̶̗̲̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯʺ̍˰˷˰̓ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʆʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʦʨʠʛʠʥʘʣʥʫ ʥʘʫʯʥʫ ʩʫʜʠʿʫ ʢʦʿʘ ʩʝ ʙʘʚʠʣʘ ʠʩʧʠʪʠʚʘˁʝʤ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ 
ʝʢʩʪʨʘʢʪʘ ʤʘʪʠʯˁʘʢʘ (Melissa officinalis) ʥʘ ʨʘʟʚʦʿ ʠ ʧʨʦʛʨʝʩʠʿʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʘʫʪʦʠʤʫʥʩʢʦʛ ʤʠʦʢʘʨʜʠʪʠʩʘ ʢʦʜ ʧʘ-
ʮʦʚʘ. ʊʨʝʪʤʘʥ ʝʢʩʪʨʘʢʪʦʤ ʤʘʪʠʯˁʘʢʘ ʧʦʙʦˀʰʘʦ ʿʝ ʬʫʥʢʮʠʿʫ ʠ ʤʦʨʬʦʣʦʛʠʿʫ ʤʠʦʢʘʨʜʘ ʫ ʘʢʫʪʥʦʿ ʠ ʭʨʦʥʠʯʥʦʿ ʬʘʟʠ ʙʦ-
ʣʝʩʪʠ ʩʤʘˁʝˁʝʤ ʠʥʬʣʘʤʘʪʦʨʥʦʛ ʠʥʬʠʣʪʨʘʪʘ, ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʠ ʘʧʦʧʪʦʪʩʢʠʭ ˂ʝʣʠʿʘ ʫ ʪʢʠʚʫ ʤʠʦʢʘʨʜʘ ʫʟ ʧʦʙʦˀʰʘ-
ˁʝ ʭʝʤʦʜʠʥʘʤʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ. ʄʝʭʘʥʠʟʤʠ ʧʦʩʪʠʛʥʫʪʠʭ ʝʬʝʢʘʪʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʠʥʝʨʛʠʿʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʭ, ʘʥʪʠ-
ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʠ ʘʥʪʠʘʧʦʧʪʦʪʩʢʠʭ ʩʚʦʿʩʪʘʚʘ ʝʢʩʪʨʘʢʪʘ ʤʘʪʠʯˁʘʢʘ. ʆʚʘ ʩʪʫʜʠʿʘ ʩʫʛʝʨʠʰʝ ʜʘ ʝʢʩʪʨʘʢʪ ʤʘʪʠʯˁʘʢʘ, ʧʦ-
ʩʝʙʥʦ ʫ ʚʠʩʦʢʦʿ ʜʦʟʠ, ʧʦʙʦˀʰʘʚʘ ʬʫʥʢʮʠʿʫ ʠ ʘʨʭʠʪʝʢʪʫʨʫ ʤʠʦʢʘʨʜʘ, ʯʠʤʝ ʩʝ ʩʧʨʝʯʘʚʘ ʨʝʤʦʜʝʣʦʚʘˁʝ ʩʨʮʘ ʠ ʨʘʟʚʦʿ ʜʠ-
ʣʘʪʘʪʠʚʥʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʿʝ. ʉʪʦʛʘ ʩʝ ʝʢʩʪʨʘʢʪʠ ʤʘʪʠʯˁʘʢʘ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʢʦʨʠʩʥʦʤ ʘʜʿʫʚʘʥʪʥʦʤ ʪʝʨʘʧʠ-
ʿʦʤ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʫʪʦʠʤʫʥʩʢʠʤ ʤʠʦʢʘʨʜʠʪʠʩʦʤ. 
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ʬ  ̓ʧ̲̑˰̏ɯʧ˰˴̄ 

(ʉʫʙʦʪʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˈ̄̎̔̈̄ɯ̖̗̒̓̄̔̒ɯ̗ɯ̒̓̄̎˸̏̄ɯ˰̖̏̄˸̎˸̖̄̈˰ɯ̗ɯ̒̓˸˳˸̠̲̏̄̄ɯ̄ɯ̍˸̡˸̴̗ 

̖̒̑̔̑̒˸̓˰̖̄˳̏˸ɯ̡̗̎̏̄̏˸ɯ̄ɯ̒̑˳̓˰̶˰̴˰ɯ̈̑˷ɯ̒˰̠̲̄˸̴̖̏̈̄˰ɯ̏˰̈̑̏ɯ̠˰̓̔̈̑˴ɯ̓˸̂˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƝȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯ˧˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˈ˰̖̲˰̏˰ɯʨ̗̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯˈ̑˷̑̓̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʧʨʠʥʦʩ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʟʘʩʥʠʚʘ ʩʝ ʧʨʝ ʩʚʝʛʘ ʥʘ ʯʠˁʝʥʠʮʠ ʜʘ ˁʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʣʦʜ ʧʠ-
ʦʥʠʨʩʢʦʛ ʧʦʢʫʰʘʿʘ ʜʘ ʩʝ ʠʩʧʠʪʘ ʫʪʠʮʘʿ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʪʝʤʝˀʥʦʛ ʠ ʩʚʝʦʙʫʭʚʘʪʥʦʛ stewardship ʢʦʥʮʝʧʪʘ ʥʘ ʫʯʝʩʪʘʣʦʩʪ 
ʧʦʩʪʦʧʝʨʘʪʠʚʥʝ ʤʫʯʥʠʥʝ ʠ ʧʦʚʨʘ˂ʘˁʘ. ɽʜʫʢʘʮʠʿʘ ʢʦʿʫ ʿʝ ʩʧʨʦʚʝʦ ʪʠʤ ʟʘ ʧʨʝʚʝʥʮʠʿʫ ʠ ʣʝʯʝˁʝ ʧʦʩʪʦʧʝʨʘʪʠʚʥʝ ʤʫʯʥʠʥʝ 
ʠ ʧʦʚʨʘ˂ʘˁʘ (ʇʆʄʇ-ʘ) ʫ ʜʝʣʫ ʢʦʣʝʢʪʠʚʘ ʉʣʫʞʙʝ ʟʘ ʘʥʝʩʪʝʟʠʿʫ ʩʘ ʨʝʘʥʠʤʘʪʦʣʦʛʠʿʦʤ ʨʝʟʫʣʪʦʚʘ˂ʝ ʫʩʘʛʣʘʰʘʚʘˁʝʤ ʩʪʘ-
ʚʦʚʘ ʠ ʥʠʚʦʘ ʟʥʘˁʘ ʤʝʹʫ ʢʦʣʝʛʘʤʘ ʢʨʦʟ ʩʚʘʢʦʜʥʝʚʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʫ ʦʙʣʘʩʪʠ ʇʆʄʇ-ʘ. ʇʨʠʤʝʥʘ ʘʥʪʠʝʤʝʪʠʢʘ ʫ ʩʢʣʘʜʫ 
ʩʘ ʧʨʦʪʦʢʦʣʦʤ, ʢʘʢʦ ʫ ʚʨʩʪʠ ʘʥʪʠʝʤʝʪʠʢʘ, ʪʘʢʦ ʠ ʫ ʜʦʟʠ ʠ ʚʨʝʤʝʥʫ ʦʨʜʠʥʠʨʘˁʘ, ʜʦʚʝʣʘ ʿʝ ʜʦ ʩʤʘˁʝˁʘ ʫʯʝʩʪʘʣʦʩʪʠ 
ʇʆʄʇ-ʘ. ʉʚʝ ʛʦʨʝ ʥʘʚʝʜʝʥʦ ʩʤʘˁʠʣʦ ʿʝ ʪʨʦʰʢʦʚʝ ʣʝʯʝˁʘ ʠ ʜʝʣʠʤʠʯʥʦ ʧʦʙʦˀʰʘʣʦ ʥʠʚʦ ʟʘʜʦʚʦˀʩʪʚʘ ʧʘʮʠʿʝʥʪʢʠˁʘ. 
ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʦʛ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʧʨʠʤʝʥʘ ʧʨʠʥʮʠʧʘ stewardship-ʘ ʪʿ. ʫʧʨʘʚˀʘˁʘ ʠʣʠ ʪʠʤʩʢʦʛ ʧʨʠʩʪʫʧʘ ʫ 
ʧʨʠʤʝʥʠ ʘʥʪʠʝʤʝʪʠʢʘ ʟʘ ʧʨʝʚʝʥʮʠʿʫ ʠ ʣʝʯʝˁʝ ʇʆʄʇ-ʘ ʤʦʞʝ ʜʦʥʝʪʠ ʟʥʘʯʘʿʘʥ ʙʝʥʝʬʠʪ ʫ ʩʚʘʢʦʜʥʝʚʥʦʿ ʢʣʠʥʠʯʢʦʿ ʧʨʘʢ-
ʩʠ ʫ ʩʤʠʩʣʫ ʩʤʘˁʝˁʘ ʫʯʝʩʪʘʣʦʩʪʠ ʇʆʄʇ-ʘ, ʙʝʟʙʝʜʥʦʩʪʠ ʧʘʮʠʿʝʥʪʘ ʠ ʙʦˀʝʛ ʠʩʭʦʜʘ ʦʧʝʨʘʪʠʚʥʦʛ ʣʝʯʝˁʘ.    
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ʬ  ̓ʩ̑̓˷˰̏˰ɯˆ̖˰̶̏̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˅˰̡̖̖̂̍̄̄̑̔ɯ˰̝˸̖̈̄˳̏̑˴ɯ̖˸̎̒˸̓˰̎˸̖̏˰ɯ̄ɯ̞̒̔̄̑̔̑̎˰̖̞̔̈̄ɯ̖̔̄̎̒̑̎˰ɯ̈̑˷ɯ
̒˰̠̲̄˸̏˰̖˰ɯ̔˰ɯː˰̤̖̄̎̑̑ɯ̖̄̓˸̑̄˷̖̄̄̔̑̎  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏˰ɯʶ˴̴˰̖̑˳̶̄ɯ˅̶̖̄̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̴̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯˬ̶̗̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯˁ˸˷˸̳̈̑˳̶̄ɯʧ˸̍˸̔̍̄̏ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʧʨʠʥʦʩ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʞʝ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʦʩʣʠʢʘʚʘʪʠ ʫ ʪʦʤʝ ʜʘ ʿʝ ʦʚʦ ʧʨʚʘ ʩʪʫʜʠʿʘ ʢʦʿʘ ʠʩʪʨʘʞʫ-
ʿʝ ʜʦʤʠʥʘʥʪʥʠ ʘʬʝʢʪʠʚʥʠ ʪʝʤʧʝʨʘʤʝʥʪ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʊ ʠ ˁʝʛʦʚʫ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʧʩʠʭʦʩʦʤʘʪʩʢʠʤ ʩʠʤʧʪʦʤʠʤʘ ʢʦʜ 
ʦʙʦʣʝʣʠʭ ʩʘ ʍʊ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʣʠ ʩʫ ʟʥʘʯʘʿʥʝ ʫʚʠʜʝ ʫ ʘʬʝʢʪʠʚʥʫ ʧʨʝʜʠʩʧʦʟʠʮʠʿʫ ʠ ʧʩʠʭʦʩʦʤʘʪʩʢʦ ʩʪʘˁʝ 
ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʊ. ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʫʪʚʨʜʠʣʦ ʿʝ ʤʦʛʫ˂ʥʦʩʪ ʧʦʿʘʚʝ ʧʩʠʭʦʩʦʤʘʪʩʢʠʭ ʩʠʤʧʪʦʤʘ ʥʘ ʧʦʯʝʪʢʫ ʙʦʣʝʩʪʠ, 
ʘʣʠ ʠ ˁʠʭʦʚʦʛ ʩʤʘˁʝˁʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʧʨʝʛʣʝʜʫ, ʩʘ ʟʘʜʨʞʘʚʘˁʝʤ ʚʠʰʝʛ ʥʠʚʦ ʟʘ ʩʦʤʘʪʠʟʘʮʠʿʫ. ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʤʦ-
ʞʝ ʜʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʣʘʟʥʫ ʦʩʥʦʚʫ ʟʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʪʝʨʘʧʠʿʩʢʠ ʧʨʠʩʪʫʧ ʢʦʜ ʞʝʥʘ ʩʘ ʍʘʰʠʤʦʪʦ ʪʠʨʝʦʠʜʠʪʠʩʦʤ, 
ʘ ʧʦʜʘʮʠ ʠʟ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʧʦʩʣʫʞʠʪʠ ʢʘʢʦ ʦʙʦʣʝʣʠʤʘ ʩʘ ʍʘʰʠʤʦʪʦ ʪʠʨʝʦʠʜʠʪʠʩʦʤ, ʪʘʢʦ ʠ ʣʝʢʘʨʠʤʘ ʩʧʝʮʠ-
ʿʘʣʠʩʪʠʤʘ ʧʩʠʭʠʿʘʪʨʠʿʝ ʠ ʝʥʜʦʢʨʠʥʦʣʦʛʠʿʝ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʧʨʘ˂ʝˁʝ ʠ ʣʝʯʝˁʝ ʦʙʦʣʝʣʠʭ ʩʘ ʍʘʰʠʤʦʪʦ ʪʠʨʝʦʠʜʠʪʠ-
ʩʦʤ ʫ ʩʚʘʢʦʜʥʝʚʥʦʿ ʢʣʠʥʠʯʢʦʿ ʧʨʘʢʩʠ. ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʛʫ ʧʦʤʦ˂ʠ ʢʣʠʥʠʯʘʨʠʤʘ ʜʘ 
ʠʥʬʦʨʤʠʰʫ ʞʝʥʝ ʩʘ ʍʘʰʠʤʦʪʦ ʪʠʨʝʦʠʜʠʪʠʩʦʤ ʦ ʦʯʝʢʠʚʘʥʠʤ ʜʝʣʦʚʘˁʠʤʘ ʣʝʯʝˁʘ ʥʘʜʦʢʥʘʜʦʤ ʭʦʨʤʦʥʘ ʰʪʠʪʘʩʪʝ 
ʞʣʝʟʜʝ, ʢʘʦ ʠ ʫ ʮʠˀʫ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʿʝ ʧʣʘʥʘ ʣʝʯʝˁʘ ʢʦʜ ʞʝʥʘ ʩʘ ʦʚʠʤ ʦʙʦˀʝˁʝʤ.    
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ʬ  ̓˅˰̤˰ɯˀ˸˷̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˃̈̔̄˷˰̠̄̑̏̄ɯ̖̔̓˸̔ɯ̄ɯ˰̖̏̄̑̈̔̄˷˰̠̄̑̏̄ɯ̖̔˰̖̗̔ɯ̈̑˷ɯ˷˸̠˸ɯ̑˲̑̍˸̍˸ɯ̑˷ɯ̗̄̎̏̔̈˸ɯ
̖̓̑̎˲̠̖̑̄̑̒˸̡̏̄̏˸ɯ̗̗̒̓̒̓˸  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖȭɯ2. 2024. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯʶ˴̗̖̓̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˄̓˸˷̓˰˴ɯˬ̗̭̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯʺ̗̂̎˰̏̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˆ̓˸̲̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʧʦʚʝ˂ʘʥ ʦʢʩʠʜʘʮʠʦʥʠ ʩʪʨʝʩ ʠ ʩʤʘˁʝʥʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʘ ʟʘʰʪʠʪʘ 
ʦʨʛʘʥʠʟʤʘ ʜʝʬʠʥʠʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʢʦʤʧʣʠʢʦʚʘʥʦʿ ʧʘʪʦʛʝʥʝʟʠ ʩʚʠʭ ʦʙʣʠʢʘ ʀʊʇ ʢʦʜ ʜʝʮʝ. ʅʘʿʠʟʨʘʞʝʥʠʿʝ ʧʦʚʝ˂ʘˁʝ 
ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʠ ʩʤʘˁʝˁʝ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ ʧʨʠʤʝ˂ʝʥʦ ʿʝ ʢʦʜ ʥʦʚʦʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʝ ʀʊʇ ʠ ʫ ʝʛʟʘ-
ʮʝʨʙʘʮʠʿʠ ʭʨʦʥʠʯʥʠʭ ʦʙʣʠʢʘ, ʢʘʦ ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʥʠʞʠʤ ʙʨʦʿʝʤ ʪʨʦʤʙʦʮʠʪʘ ʠ ʠʟʨʘʞʝʥʠʿʠʤ ʩʪʝʧʝʥʦʤ ʢʨʚʘʨʝˁʘ 
ʢʦʜ ʩʚʠʭ ʦʙʣʠʢʘ ʀʊʇ. ʉʪʘʥʜʘʨʜʥʘ ʪʝʨʘʧʠʿʘ ʠʥʪʨʘʚʝʥʩʢʠʤ ʠʤʫʥʦʛʣʦʙʫʣʠʥʠʤʘ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʠ ʩʠʩʪʝʤʩʢʠʤ ʢʦʨʪʠʢʦʩʪʝ-
ʨʦʠʜʠʤʘ ʫ ʤʘˁʦʿ ʤʝʨʠ ʧʦʙʦˀʰʘʚʘ ʨʝʜʦʢʩ ʨʘʚʥʦʪʝʞʫ ʢʦʜ ʦʚʠʭ ʧʘʮʠʿʝʥʘʪʘ. ɼʝʮʘ ʩʘ ʥʦʚʦʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʦʤ ʀʊʇ ʢʦʿʘ 
ʥʘʢʦʥ ʠʥʠʮʠʿʘʣʥʦʛ ʣʝʯʝˁʘ ʜʦʞʠʚʝ ʢʦʤʧʣʝʪʥʫ ʨʝʤʠʩʠʿʫ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʠʟʨʘʞʝʥʠʿʫ ʨʝʘʢʮʠʿʫ, ʢʘʢʦ ʫ ʧʦʚʝ˂ʘʥʦʤ ʦʢʩʠʜʘ-
ʮʠʦʥʦʤ, ʪʘʢʦ ʠ ʩʤʘˁʝʥʦʤ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʤ ʩʪʘʪʫʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʮʫ ʯʠʿʘ ʙʦʣʝʩʪ ʧʨʝʣʘʟʠ ʫ ʭʨʦʥʠʯʥʠ ʪʦʢ. ɼʝʮʘ ʩʘ 
ʭʨʦʥʠʯʥʦʤ ʀʊʇ ʠʤʘʿʫ ʥʘʿʤʘˁʫ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʫ ʟʘʰʪʠʪʫ, ʘʣʠ ʩʝ ʪʝ ʚʨʝʜʥʦʩʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʝˁʘʿʫ ʫ ʬʘʟʠ ʨʝʣʘʧʩʘ. 
ʉʫʧʣʝʤʝʥʪʘʮʠʿʘ ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʠʤ ʩʨʝʜʩʪʚʦʤ  ʩʝ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʢʘʦ ʦʧʨʘʚʜʘʥʘ ʢʦʜ ʭʨʦʥʠʯʥʠʭ ʀʊʇ ʧʘʮʠʿʝʥʘʪʘ, ʘʣʠ ʩʝ 
ʩʫʧʣʝʤʝʥʪʘʮʠʿʘ ʩʠʪʘʤʠʥʦʤ ɼ ʧʨʝʧʦʨʫʯʫʿʝ ʢʦʜ ʩʚʠʭ ʬʦʨʤʠ ʀʊʇ. ʈʝʜʦʢʩ ʨʘʚʥʦʪʝʞʘ ʩʝ ʚʨʘ˂ʘ ʫ ʥʦʨʤʘʣʫ ʧʦ ʠʟʣʝʯʝˁʫ 
ʀʊʇ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʜʘʿʫ ʥʦʚʠ ʦʨʠʛʠʥʘʣʥʠ ʥʘʫʯʥʠ ʠ ʧʨʘʢʪʠʯʥʠ ʜʦʧʨʠʥʦʩ ʨʘʟʫʤʝʚʘˁʫ ʫʪʠʮʘʿʘ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʠ 
ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʝ ʟʘʰʪʠʪʝ ʥʘ ʧʘʪʦʬʠʟʠʦʣʦʛʠʿʫ ʠ ʠʩʭʦʜ ʣʝʯʝˁʘ ʀʊʇ ʫ ʜʝʯʿʝʤ ʫʟʨʘʩʪʫ.  
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ʬ  ̓ʴ̑̓˰̏ɯˆ̖˰̶̲̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̓˰̖̝̄̄̈˰̠̲̄˰ɯ̓̄̂̄̈˰ɯ̂˰ɯ̲̒̑˰˳̗ɯÕÖ-ÙÌÍÓÖÞɯ̝˸̏̑̎˸̏˰ɯ̈̑˷ɯ˲̑̍˸̔̏̄̈˰ɯ̔˰ 

˰̗̖̈̏̄̎ɯ̝̄̏˰̖̓̈̑̎ɯ̎̄̑̈˰̓˷˰ɯ̔˰ɯ˸̍˸˳˰̠̲̄̑̎ɯ23ɯ̔˸˴̎˸̖̏˰ɯ̍˸̡˸̞̏̄ 

̒̓̄̎˰̓̏̑̎ɯ̒˸̗̖̓̈˰̏̑̎ɯ̈̑̓̑̏˰̓̏̑̎ɯ̖̄̏˸̓˳˸̠̲̏̄̑̎  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƙȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˰̏ɯʬ˰˳̄˷̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̍̑˸ɯˈ̑̎˰̤˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯ˅˰˷˰ɯʨ̶̡̗̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̴̑˰ɯ˖˰̍̄̏˴˸̓ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʠʥʮʠʜʝʥʮʠʿʘ ʠ ʟʥʘʯʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʝʤʦʛʨʘʬʩʢʠʭ, ʢʣʠʥʠʯʢʠʭ, 
ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ, ʝʭʦʢʘʨʜʠʦʛʨʘʬʩʢʠʭ, ʣʘʙʦʨʘʪʦʨʠʿʩʢʦ-ʙʠʦʭʝʤʠʿʩʢʠʭ, ʘʥʛʠʦʛʨʘʬʩʢʠʭ ʠ ʧʨʦʮʝʜʫʨʘʣʥʠʭ ʧʘʨʘʤʝ-
ʪʘʨʘ ʫ ʧʨʝʜʠʢʮʠʿʠ ʅʈʌ ʢʦʜ ʉʊɽʄʀ ʙʦʣʝʩʥʠʢʘ ʣʝʯʝʥʠʭ ʧʇʂʀ. ʀʥʮʠʜʝʥʮʠʿʘ ʅʈʌ ʿʝ ʙʠʣʘ 15,7%. ɹʦʣʝʩʥʠʮʠ ʩʘ ʅʈʌ 
ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʢʦʤʧʣʠʢʘʮʠʿʘ ʪʦʢʦʤ ʧʇʂʀ, ʢʘʦ ʠ ʫ ʨʘʥʦʤ ʧʦʩʪ-ʠʥʪʝʨʚʝʥʪʥʦʤ ʪʦʢʫ. ʄʦʨʪʘʣʠʪʝʪ ʙʦʣʝʩʥʠʢʘ ʩʘ 
ʅʈʌ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʠ ʧʝʪ ʥʝʟʘʚʠ-
ʩʥʠʭ ʧʨʝʜʠʢʪʦʨʘ ʅʈʌ: ʩʪʘʨʦʩʪ ʙʦʣʝʩʥʠʢʘ ʧʨʝʢʦ 65 ʛʦʜʠʥʘ, ʩʨʯʘʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʝ˂ʘ ʦʜ 89 ʦʪʢʫʮʘʿʘ ʫ ʤʠʥʫʪʠ, Killip 
ʢʣʘʩʘ ʚʝ˂ʘ ʦʜ II, ʫʢʫʧʥʦ ʠʩʭʝʤʠʿʩʢʦ ʚʨʝʤʝ ʜʫʞʝ ʦʜ 268 ʤʠʥʫʪʘ ʠ ʪʨʦʤʙʦʪʩʢʦ ʦʧʪʝʨʝ˂ʝˁʝ G4 ʠ ʚʝ˂ʝ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʧʝʪ 
ʥʝʟʘʚʠʩʥʠʭ ʧʨʝʜʠʢʪʦʨʘ ʅʈʌ ʢʦʥʩʪʨʫʠʩʘʥ ʿʝ ʩʢʦʨʠʥʛ ʩʠʩʪʝʤ HAKTT ʟʘ ʧʨʝʜʠʢʮʠʿʫ ʅʈʌ. ʅʘʟʠʚ ʩʢʦʨʠʥʛ ʩʠʩʪʝʤʘ ʿʝ 
ʦʜʨʝʹʝʥ ʢʘʦ ʘʢʨʦʥʠʤ ʧʦʯʝʪʥʠʭ ʩʣʦʚʘ ʝʥʛʣʝʩʢʠʭ ʥʘʟʠʚʘ ʥʘʚʝʜʝʥʠʭ ʧʝʪ ʥʝʟʘʚʠʩʥʠʭ ʧʨʝʜʠʢʪʦʨʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʢʘʟʘ-
ʣʦ ʜʘ ʿʝ HAKTT ʩʢʦʨ ʿʝʜʥʦʩʪʘʚʘʥ, ʝʬʠʢʘʩʘʥ ʠ ʢʣʠʥʠʯʢʠ ʫʧʦʪʨʝʙˀʠʚ ʘʣʘʪ ʟʘ ʧʨʝʜʠʢʮʠʿʫ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʿʫ ʨʠʟʠʢʘ ʦʜ 
ʅʈʌ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʉʊɽʄʀ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʧʇʂʀ.   

 

 

 

 

  

 

 

 

 

ˠ
˚
˕
ˏ
˒
˝
˔
˕
˟
˒
˟

 
 ɣ˗
˝
ˍ
ː
ˠ
˶
˒
ˏ
ˣ
ˠ

 

 ˠ
˚
˕
ˏ
˒
˝
˔
˕
˟
˒
˟

 
 ɣ˗
˝
ˍ
ː
ˠ
˶
˒
ˏ
ˣ
ˠ

 



 

 ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                                   75 

ʬ  ̓ˀ̄̑̏˰ɯʨ̗̍˸̶̖̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̝˸̖̈̄ɯ̝̗̑̓̎̍˰̠̲̄˰ɯ̏˰ɯ˲˰̂̄ɯ&ÈÓÐÜÔɯ5ÌÙÜÔɯ+ȭɯ̗ɯ̖˸̓˰̲̒̄̄ɯ˰̝̖̑̂̏̑˴ 

̖̔̑̎˰̖̖̄̄̔˰ɯ̈̑˷ɯ̒˰̠̑˳˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƜȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˧̑˳˰̏˰ɯʧ̓˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯ˅˰̤˰ɯˀ̍˰˷˸̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʥ̠̏̄˰ɯ˄˸̖̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯ˓˰̒̑ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʠʤʘʣʦ ʿʝ ʟʘ ʮʠˀ ʜʘ ʠʩʧʠʪʘ ʝʬʝʢʘʪ ʝʢʩʪʨʘʢʪʘ Galium verum L. ʫ ʪʝʨʘʧʠʿʠ ʘʬʪʦʟʥʦʛ ʩʪʦʤʘʪʠʪʠʩʘ 
ʢʦʜ ʧʘʮʦʚʘ. ʋ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʙʠʣʦ ʫʢˀʫʯʝʥʦ 80 ʧʘʮʦʚʘ ʩʦʿʘ Wistar albino, ʢʦʿʠʤʘ ʿʝ ʠʥʜʫʢʦʚʘʥ ʘʬʪʦʟʥʠ ʩʪʦʤʘʪʠʪʠʩ. 
ɾʠʚʦʪʠˁʝ ʩʫ ʧʦʜʝˀʝʥʝ ʫ ʯʝʪʠʨʠ ʛʨʫʧʝ. ʈʘʟʚʦʿ ʠ ʟʘʨʘʩʪʘˁʝ ʣʝʟʠʿʘ ʿʝ ʧʨʘ˂ʝʥʦ ʩʚʘʢʦʜʥʝʚʥʦ. ɾʨʪʚʦʚʘˁʝ ʿʝ ʩʧʨʦʚʝʜʝʥʦ 0, 
3, 6. ʠ 10. ʜʘʥʘ ʪʨʝʪʤʘʥʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʫʟʝʪʠ ʫʟʦʨʮʠ ʢʨʚʠ ʠ ʙʫʢʘʣʥʦʛ ʪʢʠʚʘ ʢʘʢʦ ʙʠ ʩʝ ʩʧʨʦʚʝʣʝ ʜʘˀʝ ʘʥʘʣʠʟʝ. ɽʬʝʢʪʠ 
ʧʨʠʤʝˁʝʥʠʭ ʬʦʨʤʫʣʘʮʠʿʘ ʩʫ, ʧʦʨʝʜ ʢʣʠʥʠʯʢʝ ʝʚʘʣʫʘʮʠʿʝ, ʦʜʨʝʹʝʥʠ ʭʠʩʪʦʣʦʰʢʦʤ ʘʥʘʣʠʟʦʤ, ʧʨʘ˂ʝˁʝʤ ʧʘʨʘʤʝʪʘʨʘ 
ʠʥʬʣʘʤʘʮʠʿʝ ʠ ʦʢʩʠʜʘʮʠʦʥʦʛ ʩʪʨʝʩʘ ʤʝʪʦʜʦʤ ʢʚʘʥʪʠʪʘʪʠʚʥʝ ʨʝʘʢʮʠʿʝ ʣʘʥʯʘʥʝ ʧʦʣʠʤʝʨʠʟʘʮʠʿʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʠ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠ. ʇʨʠʤʝʥʘ ʬʦʨʤʫʣʘʮʠʿʘ ʥʘ ʙʘʟʠ ʝʢʩʪʨʘʢʪʘ G. verum ʜʦʚʝʣʘ ʿʝ ʜʦ ʟʥʘʯʘʿʥʦʛ ʩʤʘˁʝˁʘ ʚʝʣʠʯʠʥʝ 
ʣʝʟʠʿʝ, ʧʘʪʦʭʠʩʪʦʣʦʰʢʦʛ ʩʢʦʨʘ ʠ ʩʪʝʧʝʥʘ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʘʬʪʦʟʥʠʤ ʣʝʟʠʿʘʤʘ. ɽʬʝʢʪʠ ʧʨʠʤʝˁʝʥʠʭ ʬʦʨʤʫʣʘʮʠʿʘ ʥʠʩʫ 
ʠʤʘʣʠ ʫʪʠʮʘʿ ʨʝʜʦʢʩ ʩʪʘʪʫʩ ʫ ʩʠʩʪʝʤʩʢʦʿ ʮʠʨʢʫʣʘʮʠʿʠ, ʜʦʢ ʿʝ ˁʠʭʦʚ ʫʪʠʮʘʿ ʫ ʙʫʢʘʣʥʦʤ ʪʢʠʚʫ ʙʠʦ ʟʥʘʯʘʿʘʥ. ʇʨʠʤʝʥʘ G. 
verum. ʫ ʪʝʨʘʧʠʿʠ ʘʬʪʦʟʥʦʛ ʩʪʦʤʘʪʠʪʠʩʘ ʠʤʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʙʨʞʝʤ ʟʘʨʘʩʪʘˁʫ ʘʬʪʦʟʥʝ ʣʝʟʠʿʝ ʠ ʤʦʞʝ ʩʣʫʞʠʪʠ ʢʘʦ ʧʦ-
ʪʝʥʮʠʿʘʣʥʦ ʩʨʝʜʩʪʚʦ ʫ ʪʝʨʘʧʠʿʠ ʦʨʘʣʥʠʭ ʫʣʮʝʨʘʮʠʿʘ. 
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ʬ  ̓ˀ˰̲̓̄˰ɯʿ˰̂˰̓˸˳̶̄ 

(ʃʦʟʥʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̑˳˸̂˰̖̏̑̔ɯ̗̖̒̑̓˸˲˸ɯ̍˸̈̑˳˰ɯ̲̈̑̄ɯ̓˸̎˸̖˸ɯ̎˸̖˰˲̑̍̄̂˰̎ɯ˳̖̄˰̎̄̏˰ɯʨƕƖ 

̄ɯ˲̍˰˴̞̄ɯ̈̑˴̖̏̄̄˳̞̏̄ɯ̒̑̓˸̎˸̶˰̲˰ɯ̈̑˷ɯ˲̑̍˸̔̏̄̈˰ɯ̗ɯ̒̓̄̎˰̲̓̏̑ ̂ ˷̓˰˳̖̔˳˸̲̏̑ɯ
̂˰̤̖̖̄̄  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƝȭɯƖȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯʬ˸̲˰̏˰ɯ˅̗˼̶̄ɯʴ˸̡˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˧˰̴̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˬ̭̑̓˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʤ ʨʘʜʫ ʧʦʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʥʝʜʦʩʪʘʪʢʘ ʚʠʪʘʤʠʥʘ ɺ12 ʠ ʙʣʘʛʠʭ ʢʦʛʥʠʪʠʚʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ, ʢʘʦ ʠ 
ʫʧʦʪʨʝʙʝ ʣʝʢʦʚʘ ʠ ʦʙʦˀʝˁʘ ʢʦʿʠ ʨʝʤʝʪʝ ʤʝʪʘʙʦʣʠʟʘʤ ʚʠʪʘʤʠʥʘ ɺ12 (ʤʝʪʬʦʨʤʠʥ, ʠʥʭʠʙʠʪʦʨʠ ʧʨʦʪʦʥʩʢʝ ʧʫʤʧʝ, ʧʝʧ-
ʪʠʯʢʠ ʫʣʢʫʩ, ʰʝ˂ʝʨʥʘ ʙʦʣʝʩʪ). ʋʪʚʨʹʝʥʘ ʿʝ ʧʨʝʣʦʤʥʘ ʚʨʝʜʥʦʩʪ ʚʠʪʘʤʠʥʘ ɺ12 ʢʦʿʘ ʜʦʚʦʜʠ ʜʦ ʄʎʀ ʠ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʥʫ-
ʤʝʨʠʯʢʦʤ ʚʨʝʜʥʦʰ˂ʫ ʢʦʿʘ ʠʟʥʦʩʠ 300,5 ʧʤʦʣ/ʣ. ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʩʝʢʫʣʘʨʥʦʛ ʪʨʝʥʜʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2006. ʜʦ 2018. ʛʦʜʠ-
ʥʝ ʫʢʘʟʫʿʫ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʢʦʨʝʣʘʮʠʿʘ ʦʙʦʣʝʚʘˁʘ ʦʜ ʢʦʛʥʠʪʠʚʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ 
ʫʧʦʪʨʝʙʝ ʤʝʜʠʢʘʤʝʥʘʪʘ ʢʦʿʠ ʨʝʤʝʪʝ ʤʝʪʘʙʦʣʠʟʘʤ ʚʠʪʘʤʠʥʘ B12. ʊʘʢʚʠ ʨʝʟʫʣʪʘʪʠ ʧʦʪʚʨʹʫʿʫ ʧʦʯʝʪʥʫ ʭʠʧʦʪʝʟʫ ʠ ʧʨʝʜ-
ʩʪʘʚˀʘʿʫ ʜʦʜʘʪʥʠ ʜʦʢʘʟ ʦ ʩʘʛʣʝʜʘʚʘˁʫ ʧʘʪʦʬʠʟʠʦʣʦʰʢʠʭ ʤʝʭʘʥʠʟʘʤʘ ʦʚʠʭ ʧʦʨʝʤʝ˂ʘʿʘ. ʈʝʟʫʣʪʘʪʠ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿ-
ʢʦʥʪʨʦʣʘ ʧʦʪʚʨʹʫʿʫ ʧʦʯʝʪʥʫ ʭʠʧʦʪʝʟʫ: ʧʨʚʦ ï ʜʘ ʧʦʩʪʦʿʠ ʚʝʟʘ ʠʟʤʝʹʫ ʙʣʘʛʠʭ ʢʦʛʥʠʪʠʚʥʠʭ ʧʦʨʝʤʝ˂ʘʿʘ ʠ ʜʝʬʠʮʠʪʘ ʚʠʪʘ-
ʤʠʥʘ B12 ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʫ ʦʧʰʪʦʿ ʧʦʧʫʣʘʮʠʿʠ ʥʘ ʥʠʚʦʫ ʧʨʠʤʘʨʥʝ ʟʜʨʘʚʩʪʚʝʥʝ ʟʘʰʪʠʪʝ ʠ ʜʨʫʛʦ ï ʜʘ ʿʝ ʠʩʪʦʚʨʝʤʝʥʦ 
ʧʨʠʩʫʪʥʘ ʠ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʫʧʦʪʨʝʙʦʤ ʣʝʢʦʚʘ ʟʘ ʢʦʿʝ ʩʝ ʟʥʘ ʠʣʠ ʧʨʝʪʧʦʩʪʘʚˀʘ ʜʘ ʫʪʠʯʫ ʥʘ ʤʝʪʘʙʦʣʠʟʘʤ ʥʫʪʨʠʮʠʿʝʥʘʩʘ 
ʚʘʞʥʠʭ ʟʘ ʤʦʨʬʦʣʦʰʢʦ-ʬʫʥʢʮʠʦʥʘʣʥʠ ʠʥʪʝʛʨʠʪʝʪ ʥʝʨʚʥʦʛ ʪʢʠʚʘ. ʇʝʨʠʦʜʠʯʥʠ ʩʢʨʠʥʠʥʛ ʥʠʚʦʘ ʚʠʪʘʤʠʥʘ ɺ12 ʫ ʩʝʨʫʤʫ 
ʥʘ ʥʠʚʦʫ ʧʨʠʤʘʨʥʝ ʟʜʨʘʚʩʪʚʝʥʝ ʟʘʰʪʠʪʝ ʤʦʞʝ ʙʠʪʠ ʟʥʘʯʘʿʥʦ ʢʦʨʠʩʪʘʥ ʟʘ ʧʘʮʠʿʝʥʪʝ. 
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ʬ  ̓ˆ̭̓˰̏ɯ˄̗̖̏̄̈ 

(ɺʨʰʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̔̒˸̤̖̏̑̔ɯ̍˰̒˰̓̑̔̈̑̒̔̈˸ɯ̗̓̈˰˳̏˸ɯ̓˸̔˸̠̲̈̄˸ɯ˼˸̗̠̍˰ɯ̗ɯ̍˸̡˸̴̗ɯ˴̲̑˰̖̂̏̑̔̄ 

̄ɯ̎˸ ̖˰˲̡̑̍̄̈̑˴ɯ̔̄̏˷̓̑̎˰ɯ̈̑˷ɯ̒˰̠̲̄˸̏˰̖˰ɯ̔˰ɯ̄̏˷˸̈̔̑̎ɯ̖˸̍˸̔̏˸ɯ̎˰̔˸ɯ̄̂̏˰˷ 

̄ɯ̄̔̒̑˷ɯƙƔɯÒÎɤÔƖ  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯˀ̄̍̄̔˰˳̳˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴̡˸ɯ˅˰˷̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˆ̒˰̶̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯˆ̏˸˼˰̏˰ɯ˄̑̍̑˳̄̏˰Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʃʝʯʝˁʝ ʛʦʿʘʟʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʤʝʥʝ ʞʠʚʦʪʥʠʭ ʥʘʚʠʢʘ, ʧʨʠʤʝʥʫ ʬʘʨʤʘʢʦʪʝʨʘʧʠʿʝ ʠ ʙʘʨʠʿʘʪʨʠʿ-
ʩʢʫ/ʤʝʪʘʙʦʣʠʯʢʫ ʭʠʨʫʨʛʠʿʫ. ɹʘʨʠʿʘʪʨʠʿʩʢʘ ʭʠʨʫʨʛʠʿʘ ʿʝ ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʫ ʣʝʯʝˁʫ ʛʦʿʘʟʥʦʩʪʠ ʠ ʦʥʘ ʜʦʚʦʜʠ ʜʦ ʜʫʛʦʪʨʘʿʥʦʛ 
ʛʫʙʠʪʢʘ ʪʝʣʝʩʥʝ ʪʝʞʠʥʝ ʠ ʧʦʙʦˀʰʘˁʘ ʩʪʘˁʘ ʧʦʚʝʟʘʥʠʭ ʩʘ ʛʦʿʘʟʥʦʰ˂ʫ. ʋʧʨʘʚʦ ʪʘ ˁʝʥʘ ʝʬʠʢʘʩʥʦʩʪ ʫ ʣʝʯʝˁʫ ʛʦʿʘʟʥʦʩʪʠ 
ʜʦʚʝʣʘ ʿʝ ʜʦ ˁʝʥʝ ʩʚʝ ʯʝʰ˂ʝ ʧʨʠʤʝʥʝ ʠ ʨʘʟʚʦʿʘ ʥʦʚʠʭ ʧʨʦʮʝʜʫʨʘ. ʃʘʧʘʨʦʩʢʦʧʩʢʘ ʨʫʢʘʚʥʘ ʨʝʩʝʢʮʠʿʘ ʞʝʣʫʮʘ ʿʝ ʪʨʝʥʫʪʥʦ 
ʥʘʿʧʦʧʫʣʘʨʥʠʿʘ ʠ ʥʘʿʯʝʰ˂ʝ ʠʟʚʦʹʝʥʘ ʙʘʨʠʿʘʪʨʠʿʩʢʘ ʧʨʦʮʝʜʫʨʘ ʩʘ ʫʢʫʧʥʦ 55,4% ʦʜ ʩʚʠʭ ʙʘʨʠʿʘʪʨʠʿʩʢʠʭ ʧʨʦʮʝʜʫʨʘ. ʎʠˀ 
ʩʪʫʜʠʿʝ ʿʝ ʜʘ ʧʨʠʢʘʞʝ ʢʨʘʪʢʦʨʦʯʥʝ, ʩʨʝʜˁʝʨʦʯʥʝ ʠ ʜʫʛʦʨʦʯʥʝ ʨʝʟʫʣʪʘʪʝ ʣʝʯʝˁʘ ʛʦʿʘʟʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʣʘʧʘʨʦʩʢʦʧʩʢʝ 
ʨʫʢʘʚʥʝ ʨʝʩʝʢʮʠʿʝ ʞʝʣʫʮʘ. ʇʦʩʝʙʘʥ ʟʥʘʯʘʿ ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʫʛʦʨʦʯʥʠ ʨʝʟʫʣʪʘʪʠ ʦ ʢʦʿʠʤʘ ʥʝʤʘ ʤʥʦʛʦ ʧʦʜʘʪʘʢʘ ʫ ʣʠʪʝʨʘ-
ʪʫʨʠ. ʊʘʢʦʹʝ, ʩʪʫʜʠʿʘ ʧʦʢʘʟʫʿʝ ʫʩʧʝʰʥʦʩʪ ʣʝʯʝˁʘ ʫ ʛʨʫʧʘʤʘ ʧʨʝʤʘ ʠʥʜʝʢʩʫ ʪʝʣʝʩʥʝ ʤʘʩʝ. ʇʦʩʝʙʘʥ ʜʦʧʨʠʥʦʩ ʧʨʝʜʩʪʘʚ-
ˀʘ ʧʨʠʢʘʟ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʠʭ ʢʦʤʧʣʠʢʘʮʠʿʘ ʠ ʬʘʢʪʦʨʘ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ˁʠʭʦʚʦʤ ʧʦʿʘʚʦʤ ʧʨʠʤʝʥʦʤ ʣʦʛʠʩʪʠʯʢʝ 
ʨʝʛʨʝʩʠʿʝ, ʘ ʦ ʢʦʿʠʤʘ ʥʝʤʘ ʧʦʜʘʪʘʢʘ ʫ ʣʠʪʝʨʘʪʫʨʠ. 
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ʬ  ̓ˀ˰̓̈̑ɯʺ˰̍˸̶̂̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̓̄̎˸̳̏̄˳̖̑̔ɯ̄ɯ˲˸̂˲˸˷̖̏̑̔ɯ˷̏˸˳̏˸ɯ̞̗̄̓̓˴̲̄˸ɯ̤̖̖̄˰̖̔˸ɯ˼̍˸̂˷˸ɯ̗ 

˴˸̲̓̄˰̖̲̲̓̄̔̈̑ɯ̗̒̑̒̍˰̠̲̄̄  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƘȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯ˒˳˸̖̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯʧ̲̑˰̏ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʨ̗̈̑̎˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷˰̏ɯʱ̄˳˰̳˸˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʙʝʟʙʝʜʥʦʩʪ ʠ ʧʨʠʤʝʥˀʠʚʦʩʪ ʜʥʝʚʥʝ ʭʠʨʫʨʛʠʿʝ ʰʪʠʪʘʩʪʝ ʞʣʝʟ-
ʜʝ ʢʦʜ ʛʝʨʠʿʘʪʨʠʿʩʢʠʭ ʧʘʮʠʿʝʥʘʪʘ ʦʧʝʨʠʩʘʥʠʭ ʭʝʤʠʪʠʨʦʠʜʝʢʪʦʤʠʿʦʤ ʠʣʠ ʪʦʪʘʣʥʦʤ ʪʠʨʦʠʜʝʢʪʦʤʠʿʦʤ, ʢʘʦ ʠ ʦʜʨʝʹʠʚʘˁʘ 
ʢʦʤʧʣʠʢʘʮʠʿʘ ʢʦʜ ʛʝʨʠʿʘʪʨʠʿʩʢʠʭ ʧʘʮʠʿʝʥʘʪʘ ʥʘʢʦʥ ʦʧʝʨʘʮʠʿʝ. ʋ ʛʝʨʠʿʘʪʨʠʿʩʢʦʿ ʧʦʧʫʣʘʮʠʿʠ ʯʝʰ˂ʝ ʿʝ ʜʦʣʘʟʠʣʦ ʜʦ ʧʦʿʘʚʝ 
ʦʪʦʢʘ ʫ ʧʨʝʜʝʣʫ ʚʨʘʪʘ ʠ ʧʦʚʝ˂ʘʥʝ ʜʨʝʥʘʞʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ. ʉʚʘʢʦʤ ʢʘʩʥʠʿʦʤ ʛʦʜʠʥʦʤ ʠʥʪʝʨʚʝʥʮʠʿʝ ʧʘʮʠ-
ʿʝʥʪʠ ʩʫ ʠʤʘʣʠ 22% ʤʘˁʫ ʰʘʥʩʫ ʟʘ ʥʘʩʪʘʥʘʢ ʢʦʤʧʣʠʢʘʮʠʿʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʿʝ ʜʥʝʚʥʘ ʭʠʨʫʨʛʠʿʘ ʩʘ ʧʨʦʜʫ-
ʞʝʥʠʤ ʦʧʦʨʘʚʢʦʤ ʧʨʠʤʝʥˀʠʚʘ ʫ ʩʚʠʤ ʩʪʘʨʦʩʥʠʤ ʛʨʫʧʘʤʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʭʝʤʠʪʠʨʦʠʜʝʢʪʦʤʠʿʦʤ, ʢʘʦ ʠ ʢʦʜ ʧʘʮʠʿʝ-
ʥʘʪʘ ʤʣʘʹʠʭ ʦʜ 65 ʛʦʜʠʥʘ ʩʘ ʪʦʪʘʣʥʦʤ ʪʠʨʦʠʜʝʢʪʦʤʠʿʦʤ, ʜʦʢ ʩʝ ʢʦʜ ʩʪʘʨʠʿʠʭ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʪʦʪʘʣʥʦʤ ʪʠʨʦʠʜʝʢʪʦʤʠʿʦʤ 
ʜʘʥʠ ʭʦʩʧʠʪʘʣʠʟʘʮʠʿʝ ʤʦʛʫ ʧʨʦʜʫʞʠʪʠ ʟʙʦʛ ʯʝʰ˂ʠʭ ʭʠʨʫʨʰʢʠʭ ʠ ʥʝʭʠʨʫʨʰʢʠʭ ʢʦʤʧʣʠʢʘʮʠʿʘ. 
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ʬ  ̓ʨ˸̔̏˰ɯ˅̶̑̔̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˏ˸̖̏̑̄̒̔̈˸ɯ̈˰̓˰̖̈˸̖̓̄̔̄̈˸ɯ˴̍˰̖̞̈̄ɯ̶̤̞̎̄̄̏̄ɯ̶˸̲̍̄˰ɯ̗ɯ˰̖̓˸̲̓̄˰̎˰ 

̑̔̑˲˰ɯ̔˰ɯ̗̂̏˰̒̓˸˷̑˳˰̍̄̎ɯ̝̑̓̎˰̎˰ɯ˰̖˸̓̑̔̈̍˸̓̑̂˸  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƙȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʶ̓˸̏˰ɯˈ˰̏˰̔̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̔̏˰ɯˆ̖˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲˰ɯˆ˰̂˷˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̠̄̍̄˰ɯʿ˰˲̗˷̑˳̶̄ɯʧ̑̓̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʫ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʣʝʟʠʿʘʤʘ ʢʦʨʦʥʘʨʥʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠʥʪʠʤʘʣʥʝ 
ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʝʢʩʧʨʠʤʠʨʘʿʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ, ʢʘʦ ʠ ʜʘ ʿʝ ʧʦʚʝ˂ʘʥʘ ʝʢʩʧʨʝʩʠʿʘ ʚʠʤʝʥʪʠʥʘ ʠʩʢˀʫʯʠʚʦ ʢʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʫʟʥʘʧʨʝʜʦʚʘʣʠʭ ʬʦʨʤʠ, ʰʪʦ ʚʠʤʝʥʪʠʥ ʩʪʘʚˀʘ ʫ ʢʘʪʝʛʦʨʠʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʚʘʨʠʿʘʙʣʠ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, 
ʜʝʟʤʠʥ ʥʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʚʘʨʠʿʘʙʣʘ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʝ ˁʝʛʦʚʘ ʝʢʩʧʨʝʩʠʿʘ ʛʫʙʠ ʚʝ˂ ʫ ʨʘʥʠʤ ʬʘʟʘʤʘ. ʉʪʘʪʠ-
ʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʚʘʨʠʿʘʙʣʘ ʢʘʢʦ ʫ ʨʘʥʠʤ ʪʘʢʦ ʠ ʫ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʬʘʟʘʤʘ ʿʝ S-100 ʧʨʦʪʝʠʥ. ʈʝʟʫʣʪʘʪʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠ-
ʩʝʨʪʘʮʠʿʝ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʫʟʥʘʧʨʝʜʦʚʘʣʠ ʩʪʘʜʠʿʫʤʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʢʣʠʥʠʯʢʝ ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʤʘʥʠʬʝ-
ʩʪʘʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫ ʨʘʥʠʤ ʬʦʨʤʘʤʘ. ɺʨʝʜʥʦʩʪʠ ʫʨʝʝ ʠ ʢʨʝʘʪʠʥʠʥʘ ʟʥʘʯʘʿʥʦ ʩʫ ʙʠʣʝ ʧʦʚʠʰʝʥʝ 
ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʫʟʥʘʧʨʝʜʦʚʘʣʦʤ ʬʦʨʤʦʤ, ʩ ʪʠʤ ʰʪʦ ʿʝ ʚʨʝʜʥʦʩʪ ʢʨʝʘʪʠʥʠʥʘ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʩʝʥʟʠʪʠʚʥʠʿʘ. ʊʘʢʦʹʝ, 
ʫʪʚʨʹʝʥʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʛʣʠʢʝʤʠʿʝ ʠ ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʥʝʨʝʛʫʣʠʩʘʥʠ 
ʜʠʿʘʙʝʪʝʩ ʤʦʞʝ ʠʤʘʪʠ ʫʣʦʛʫ ʫ ʠʥʠʮʠʿʘʮʠʿʠ ʨʘʟʚʦʿʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʨʠʛʠʥʘʣʥʠ 
ʜʦʧʨʠʥʦʩ ʧʝʨʮʝʧʮʠʿʠ ʫʣʦʛʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʪʦʢʦʤ ʥʘʩʪʘʥʢʘ ʠ ʨʝʤʦʜʝʣʦʚʘˁʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʛ ʧʣʘʢʘ, ˁʠ-
ʭʦʚʠʭ ʬʝʥʦʪʠʧʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʝʢʩʧʨʝʩʠʿʝ ʩʧʝʮʠʬʠʯʥʠʭ ʤʘʨʢʝʨʘ ʫ ʩʪʘʜʠʿʫʤʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʉʝʨʫʤʩʢʝ ʚʨʝʜ-
ʥʦʩʪʠ ʦʚʠʭ ʤʘʨʢʝʨʘ ʤʦʛʣʝ ʙʠ ʫ ʧʝʨʩʧʝʢʪʠʚʠ ʜʘ ʠʤʘʿʫ ʢʣʠʥʠʯʢʠ ʟʥʘʯʘʿ. ʋ ʜʦʩʪʫʧʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʠ ʨʝʣʘʪʠʚʥʦ ʤʘʣʠ 
ʙʨʦʿ ʩʪʫʜʠʿʘ ʢʦʿʝ ʠʩʧʠʪʫʿʫ ʢʦʨʝʣʘʮʠʿʫ ʝʢʩʧʨʝʩʠʿʝ ʘʥʘʣʠʟʠʨʘʥʠʭ ʤʘʨʢʝʨʘ ʠ ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʢʘʦ ʠ ʧʦʚʝʟʘʥʦʩʪ 
ʝʢʩʧʨʝʩʠʿʝ ʤʘʨʢʝʨʘ, ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠ ʙʠʦʭʝʤʠʿʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʧʦʩʝʙʥʫ ʚʨʝʜʥʦʩʪ ʦʚʝ ʜʠ-
ʩʝʨʪʘʮʠʿʝ.   
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ʬ  ̓ʬ˰̎̄̓ɯ˄˸̶̡̍̄̄ 

(ʇʦʜʛʦʨʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ˰̓˰̖̈˸̖̓̄̔̄̈˸ɯ̔˰̑˲̓˰̶˰̲̏̑˴ɯ̖̓˰̗̎˰̖̄̂̎˰ɯ̗ɯ˒̲̓̏̑ɯʩ̑̓̄ɯ̄̂ɯ̗˴̍˰ 

˷̖̗̖̑̔̒̏̑̔̄ɯ̂˷̓˰˳̖̔˳˸̏˸ɯ̂˰̤̖̖̄˸  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƕƝȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯ˅̶̖̄̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˳˸̖̍˰̏˰ɯ˅˰˷˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ˰̴˰ɯʺ̶̠̑̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯʨ̴̶̤̄̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

ʬ̠̑ȭɯ˷̓ɯʱ˸̳̈̑ɯˆ̖˸̒˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉʪʫʜʠʿʘ ˂ʝ ʠʤʘʪʠ ʧʦʩʝʙʘʥ ʟʥʘʯʘʿ ʟʘ ʢʨʝʠʨʘˁʝ ʧʨʦʛʨʘʤʘ ʫ ʧʨʝʚʝʥʮʠʿʠ ʩʘʦʙʨʘ˂ʘʿʥʦʛ ʪʨʘʫʤʘʪʠʟʤʘ ʢʘʢʦ ʥʘ ʣʦʢʘʣʥʦʤ 
ʪʘʢʦ ʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ, ʰʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʨʝʟʫʣʪʠʨʘ ʩʫʛʝʩʪʠʿʘʤʘ ʟʘ ʜʦʧʫʥʝ ʠ ʠʟʤʝʥʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʟʘʢʦʥʩʢʠʭ ʠ 
ʩʪʨʘʪʝʰʢʠʭ ʘʢʘʪʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. ʀ ʧʦʨʝʜ ʙʨʦʿʥʠʭ ʜʦʢʘʟʘ ʜʘ ʧʨʝʚʝʥʪʠʚʥʝ ʤʝʨʝ ʤʦʛʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ʩʥʠʞʝˁʝ 
ʠʥʮʠʜʝʥʮʠʿʝ ʧʦʚʨʝʹʠʚʘˁʘ ʫ ʤʥʦʛʠʤ ʟʝʤˀʘʤʘ ʠ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʫʤʘˁʠʪʠ ʚʝʨʦʚʘʪʥʦ˂ʫ ʦʟʙʠˀʥʦʩʪʠ ʠ ʩʤʨʪʠ ʦʜ ʧʦʚʨʝ-
ʜʘ, ʦʚʦʤ ʚʘʞʥʦʤ ʘʩʧʝʢʪʫ ʥʝ ʧʦʩʚʝ˂ʫʿʝ ʩʝ ʜʦʚʦˀʥʦ ʧʘʞˁʝ, ʘ ʜʝʣʦʚʘˁʝ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʠʩʪʝʤʘ ʿʝ ʥʝʜʦʚʦˀʥʦ ʠʣʠ ʧʦʪʧʫʥʦ 
ʠʟʦʩʪʘʿʝ ʧʨʠ ʨʘʟʤʘʪʨʘˁʫ ʤʝʨʘ ʧʨʝʚʝʥʮʠʿʝ. ʉʪʦʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫʩʪʘʥʦʚʠʪʠ ʤʝʭʘʥʠʟʤʝ ʥʘ ʥʠʚʦʫ ʜʨʞʘʚʝ ʢʦʿʠ ˂ʝ ʦʤʦʛʫ-
˂ʠʪʠ ʙʣʘʛʦʚʨʝʤʝʥʦ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʘ˂ʝˁʝ ʧʨʦʙʣʝʤʘ ʩʘʦʙʨʘ˂ʘʿʥʦʛ ʪʨʘʫʤʘʪʠʟʤʘ, ʘʥʘʣʠʟʠʨʘˁʝ ʬʘʢ-
ʪʦʨʘ ʨʠʟʠʢʘ, ʧʣʘʥʠʨʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʧʨʝʚʝʥʪʠʚʥʠʭ  ʧʨʦʛʨʘʤʘ ʠ ˁʠʭʦʚʝ ʝʚʘʣʫʘʮʠʿʝ, ʢʘʢʦ ʙʠ ʩʝ ʩʤʘˁʠʣʘ ʫʯʝʩʪʘʣʦʩʪ 
ʧʦʚʨʝʹʠʚʘˁʘ ʠ ʫʙʣʘʞʠʣʝ ˁʝʛʦʚʝ ʧʦʩʣʝʜʠʮʝ. ʉ ʪʠʤ ʫ ʚʝʟʠ ʦʜ ʧʦʩʝʙʥʦʛ ʿʝ ʟʥʘʯʘʿʘ ʫʩʧʦʩʪʘʚˀʘˁʝ Ăʪʨʘʫʤʘ ʨʝʛʠʩʪʨʘῤ, ʦʜ-
ʥʦʩʥʦ ʦʙʿʝʜʠˁʝʥʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʦ ʩʚʠʤ ʧʦʚʨʝʹʝʥʠʤʘ, ʟʙʨʠʥʫʪʠʤ ʦʜ ʩʪʨʘʥʝ ʟʜʨʘʚʩʪʚʝʥʝ ʩʣʫʞʙʝ, ʢʦʿʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ 
ʠʥʪʝʛʨʠʩʘʥʠ ʜʝʦ ʧʨʝʭʦʩʧʠʪʘʣʥʦʛ ʥʠʚʦʘ ʟʜʨʘʚʩʪʚʝʥʝ ʟʘʰʪʠʪʝ ʠ ʙʦʣʥʠʯʢʦʛ ʥʠʚʦʘ. ʈʝʛʠʩʪʘʨ ʙʠ ʦʤʦʛʫ˂ʠʦ ʩʪʚʘʨʘˁʝ ʩʚʝʦ-
ʙʫʭʚʘʪʥʝ ʩʣʠʢʝ ʦ ʪʨʘʫʤʠ, ʧʨʠʤʝˁʝʥʠʤ ʤʝʨʘʤʘ ʣʝʯʝˁʘ ʠ ʢʨʘʿˁʝʤ ʠʩʭʦʜʫ, ʰʪʦ ʙʠ ʤʦʛʣʦ ʜʦʚʝʩʪʠ ʜʦ ʫʥʘʧʨʝʹʝˁʘ ʩʠʩʪʝʤʘ 
ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʙʨʠˁʘʚʘˁʘ ʧʦʚʨʝʹʝʥʠʭ, ʢʘʦ ʠ ʙʦˀʫ ʘʥʘʣʠʟʫ ʪʨʦʰʢʦʚʘ ʣʝʯʝˁʘ ʠ ʟʜʨʘʚʩʪʚʝʥʝ ʥʝʛʝ ʧʦʚʨʝʹʝʥʠʭ ʠ ʧʣʘʥʠ-
ʨʘˁʝ ʧʨʝʚʝʥʪʠʚʥʠʭ ʤʝʨʘ ʫ ʮʠˀʫ ʩʤʘˁʠʚʘˁʘ ʬʨʝʢʚʝʥʮʝ ʧʦʚʨʝʹʠʚʘˁʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʙʠ ʩʝ ʬʦʨʤʠʨʘʣʘ ʿʝʜʠʥʩʪʚʝʥʘ ʙʘʟʘ 
ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʙʠ ʩʣʫʞʠʣʘ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʥʘʧʨʝʹʝˁʝ ʨʘʜʘ ʭʠʪʥʠʭ ʩʣʫʞʙʠ ʫ ʟʙʨʠˁʘʚʘˁʫ ʪʨʘʫʤʝ.  
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ʬ  ̓ʭ̍̄̂˰˲˸̖˰ɯˀ˰̡̓˸̖˰ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

*˳˰̖̍̄˸̖ɯ˼̄˳̖̑˰ɯ̈̑˷ɯ̒˰̠̲̄˸̏È̖˰ɯ̔˰ɯ˴̍˰̗̈̑̎̑̎ɯ̄ɯ̝˰̖̈̑̓̄ɯ̲̈̑̄ɯ˴˰ɯ̑˷̓˸̭̗̲̗  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƛȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˈ˰̖̲˰̏˰ɯ˖˰̓˸̏˰̠ɯʨ̗̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯʬ̗̤˰̏ɯˈ̑˷̑̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯˈ̓˸̶̏̈̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

ʬ̠̑ȭɯ˷̓ɯʺ˰̖˰̓̄̏˰ɯ˧˰̶̲̏̄̄˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʀʩʪʨʘʞʠʚʘˁʝ ʫ ʦʢʚʠʨʫ ʫ ʦʢʚʠʨʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʟʘʩʥʦʚʘʥʦ ʿʝ ʥʘ ʩʘʚʨʝʤʝʥʠʤ ʥʘʫʯʥʠʤ ʩʘʟʥʘˁʠʤʘ ʠ ʘʜʝ-
ʢʚʘʪʥʦ ʿʝ ʠ ʧʨʝʮʠʟʥʦ ʧʨʝʜʩʪʘʚˀʝʥʦ ʠ ʩʧʨʦʚʝʜʝʥʦ. ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʠʤʘ ʚʝʣʠʢʠ ʥʘʫʯʥʠ ʠ ʧʨʘʢʪʠʯʥʠ ʟʥʘʯʘʿ ʪʝ ʢʘʦ 
ʪʘʢʚʘ ʜʘʿʝ ʟʥʘʯʘʿʘʥ ʜʦʧʨʠʥʦʩ ʫ ʦʙʿʝʢʪʠʚʥʦʤ ʩʘʛʣʝʜʘʚʘˁʫ ʨʘʟʣʠʯʠʪʠʭ ʘʩʧʝʢʘʪʘ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʛʣʘʫʢʦ-
ʤʦʤ.  
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ʬ  ̓ˆ˰̴˰ɯˀ˰̶̖̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̝̒̑̍̄̎̑̓̄̂˰̎˰ɯ "$ƖȮɯ(%-+Ɨɯ̄ɯ(%-+Ƙɯ˴˸̏˰ɯ̏˰ɯ̖˸˼̗̄̏ɯ̡̈̍̄̏̄̈˸ 

̔̍̄̈˸ɯ̄ɯ̞̄̔̑˷ɯ".5(#-19  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƘȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˁ˰̖˰̤˰ɯˬ̭̑̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˸̲˰̏ɯʧ˰̶̔̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˈ̑˷̑̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯˆ̗̂˰̏˰ɯ˄̑̒̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯˈ̑˷̑̓̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɹʨʦʿʥʠ ʬʘʢʪʦʨʠ ʜʦʤʘ˂ʠʥʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʛʝʥʝʪʠʯʢʝ ʧʦʣʠʤʦʨʬʠʟʤʝ, ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʢʦʤʧʣʝʢʩʘʥ ʤʝʭʘʥʠʟʘʤ ʨʘʟ-
ʣʠʯʠʪʠʭ ʠʥʬʝʢʪʠʚʥʠʭ ʙʦʣʝʩʪʠ ʢʘʦ ʰʪʦ ʿʝ COVID-19. Oʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʨʘʜʠ ʫʪʚʨʹʠʚʘˁʘ ʧʦʚʝʟʘʥʦʩʪʠ 
ʧʨʠʩʫʩʪʚʘ ʫʯʝʩʪʘʣʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʧʦʣʠʤʦʨʬʠʟʘʤʘ ACE2, IFNL3 ʠ IFNL4 ʛʝʥʘ, ʢʘʦ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ sACE2, IFN-
ɚ3 ʠ IFN-ɚ4 ʫ ʩʝʨʫʤʫ ʩʘ ʪʝʞʠʥʦʤ ʙʦʣʝʩʪʠ ʠ ʠʩʭʦʜʦʤ COVID-19. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʧʨʠʩʫʩʪʚʦ ʚʘʨʠʿʘʥʪʥʦʛ ʘʣʝʣʘ 
ACE2 rs2106809 G ʢʦʜ ʞʝʥʘ ʜʦʥʦʩʠ ʜʚʘʥʘʝʩʪ ʧʫʪʘ ʚʝ˂ʠ ʨʠʟʠʢ ʦʜ ʪʝʞʝ ʬʦʨʤʝ ʙʦʣʝʩʪʠ, ʘʣʠ ʠ ʜʝʩʝʪ ʧʫʪʘ ʤʘˁʠ ʨʠʟʠʢ ʦʜ 
ʢʨʠʪʠʯʥʦ ʪʝʰʢʝ ʙʦʣʝʩʪʠ ʠ ʩʤʨʪʥʦʛ ʠʩʭʦʜʘ. ʇʨʠʩʫʩʪʚʦ ʦʙʘ ʚʘʨʠʿʘʥʪʥʘ ʘʣʝʣʘ ʙʠʣʦ ʢʦʛ ʠʩʧʠʪʠʚʘʥʦʛ IFNL4 ʧʦʣʠʤʦʨʬʠ-
ʟʤʘ ʩʤʘˁʠʚʘʣʦ ʿʝ ʨʠʟʠʢ ʦʜ ʧʥʝʫʤʦʥʠʿʝ ʢʦʜ ʞʝʥʘ ʩʢʦʨʦ ʪʨʠʜʝʩʝʪ ʧʫʪʘ ʠ ʩʤʨʪʥʦʛ ʠʩʭʦʜʘ ʧʝʪʥʘʝʩʪ ʧʫʪʘ. ʅʠʞʠ ʥʠʚʦʠ 
IFN-ɚ3 ʠ ʚʠʰʠ ʥʠʚʦʠ sACE2 ʫ ʩʝʨʫʤʫ ʧʘʮʠʿʝʥʘʪʘ ʥʘ ʧʨʠʿʝʤʫ ʫʢʘʟʠʚʘʣʠ ʩʫ ʥʘ ʧʦʚʝ˂ʘʥ ʨʠʟʠʢ ʦʜ ʦʟʙʠˀʥʠʿʠʭ ʢʣʠʥʠʯʢʠʭ 
ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʠ ʩʤʨʪʥʦʛ ʠʩʭʦʜʘ ʠʥʬʝʢʮʠʿʝ SARS-CoV-2. ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʥʘʛʣʘʰʘʚʘ ʟʥʘʯʘʿ ʛʝʥʦʪʠʧʠʟʘʮʠʿʝ ʨʘʥʠʤ 
ʬʘʟʘʤʘ ʠʥʬʝʢʮʠʿʝ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʮʝʥʠʦ ʨʠʟʠʢ ʦʜ ʧʨʦʛʨʝʩʠʿʝ ʙʦʣʝʩʪʠ ʠ ʩʤʨʪʥʦʛ ʠʩʭʦʜʘ. ʊʘʢʦʹʝ, ʦʚʘ ʩaʟʥʘˁʘ ʩʫ ʦʜ ʚʝʣʠ-
ʢʦʛ ʟʥʘʯʘʿʘ ʟʘ ʨʘʟʚʦʿ ʠʥʜʠʚʠʜʫʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʣʝʯʝˁʫ ʠ ʙʦˀʝ ʫʧʨʘʚˀʘˁʝ ʙʦʣʝʰ˂ʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ COVID-19. 
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ʬ  ̓ˆ̝̲̑̄˰ɯʿ̗˴̴̑˰ 

(ɿʨʝˁʘʥʠʥ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̑˳˸̂˰̖̏̑̔ɯ̡̞̈̍̄̏̄̈̄Ȯɯ˲̞̄̑˸̲̞̎̄̔̈̄ɯ̄ɯ̗̞̄̎̏̔̈̄ɯ̒˰̓˰̎˸̖˰̓˰ 

˰̖˸̓̑̔̈̍˸̓̑̂˸ɯ̈˰̑ɯ̒̓˸˷̖̄̈̑̓˰ɯ̈˰̓˷̄̑˳˰̗̔̈̍˰̓̏̑˴ɯ̓̄̂̄̈˰ɯ̈̑˷ɯ̑˲̑̍˸̞̍̄ɯ̑˷ 

̗̠̍˸̓̑̂̏̑˴ ̖̈̑̍̄̄̔˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˰̖˰̤˰ɯʴ˷̓˰˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯ˒˳˸̖̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʧ̲̑˰̏ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˈ˰̎˰̓˰ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

 

   

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʀʩʧʠʪʘʥʘ ʿʝ ʧʦʚʝʟʘʥʦʩʪ ʢʣʠʥʠʯʢʠʭ, ʙʠʦʭʝʤʠʿʩʢʠʭ ʠ ʠʤʫʥʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ (ɸʊ) ʢʘʦ ʧʨʝʜʠʢʪʦʨʘ 
ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʦʛ ʨʠʟʠʢʘ ʩʘ ʢʣʠʥʠʯʢʠʤ, ʧʘʪʦʭʠʩʪʦʣʦʰʢʠʤ ʠ ʠʤʫʥʩʢʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʦʙʦʣʝʣʠʭ ʦʜ ʫʣʮʝʨʦʟʥʦʛ ʢʦʣʠ-
ʪʠʩʘ (ʋʂ). ɸʊ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʋʂ. ɺʠʰʝ ʚʨʝʜʥʦʩʪʠ SE, Ag Tr ASPI, Ag Tr 
TRAP ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʋʂ ʠ ɸʊ ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʧʠʪʘʥʠʢʝ ʩʘ ʋʂ ʙʝʟ ɸʊ, ʢʘʦ ʠ ʚʠʰʠ ʥʠʚʦʠ SE, CRP, Ag 
Tr ADP, Ag Tr ASPI, Ag Tr TRAP, Le, Tr ʠ  FKP ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʠʩʧʠʪʘʥʠʮʠʤʘ ʩʘ ɸʊ ʙʝʟ ʋʂ. Ag Tr TRAP ʿʝ ʧʨʝʜʠʢʪʦʨ 
ɸʊ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʋʂ  ʩʘ ʥʘʿʚʝ˂ʦʤ ʩʝʥʟʠʪʠʚʥʦʰ˂ʫ ʠ ʩʧʝʮʠʬʠʯʥʦʰ˂ʫ. ʂʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ ʨʠʟʠʢ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʋʂ 
ʠ ɸʊ ʿʝ ʚʝ˂ʠ ʥʝʛʦ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʋʂ ʙʝʟ ɸʊ. ʅʘʿʪʝʞʝ ʬʦʨʤʝ ʋʂ ʧʨʦʮʝˁʝʥʝ ʢʣʠʥʠʯʢʠʤ ʠ ʝʥʜʦʩʢʦʧʩʢʠʤ ʩʢʦʨʦʚʠʤʘ 
ʙʠʣʝ ʩʫ ʫʯʝʩʪʘʣʠʿʝ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʋʂ ʙʝʟ ɸʊ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʤʘʨʢʝʨʘ ʠʥʬʣʘʤʘʮʠʿʝ, ʘʛʨʝʛʘʮʠʿʝ ʪʨʦʤʙʦʮʠʪʘ ʠ ʮʠ-
ʪʦʢʠʥʘ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʢʦʜ ʥʘʿʪʝʞʠʭ ʬʦʨʤʠ ʋʂ, ʢʦʿʝ ʩʫ ʧʨʦʮʝˁʝʥʝ ʢʣʠʥʠʯʢʠʤ, ʝʥʜʦʩʢʦʧʩʢʠʤ ʠ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠʤ 
ʩʢʦʨʦʤ. ʅʠʞʝ ʚʨʝʜʥʦʩʪʠ LDL, Hol, TGl, non HDL, Remnant ʭʦʣʝʩʪʝʨʦʣʘ, ʢʦʨʦʥʘʨʥʦʛ ʨʠʟʠʢ ʠʥʜʝʢʩʘ, ʘʪʝʨʦʛʝʥʦʛ ʠʥʜʝʢ-
ʩʘ, ʘʪʝʨʦʛʝʥʦʛ ʠʥʜʝʢʩʘ ʧʣʘʟʤʝ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʩʘ ʤʝʪʘʙʦʣʠʯʢʠʤ ʩʠʥʜʨʦʤʦʤ ʩʘ ʋʂ ʠ ɸʊ. ʀʩʪʨʘʞʠʚʘˁʝ 
ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʙʠ CRP, IL-6, TNF ʘʣʬʘ, Ag Tr ADP, Ag Tr ASPI, Ag Tr TRAP ʤʦʛʣʠ ʙʠʪʠ ʜʦʙʨʠ ʜʠʩʢʨʠʤʠʥʘʮʠʿʩʢʠ ʤʘʨ-
ʢʝʨʠ ʟʘ ʧʘʮʠʿʝʥʪʝ ʩʘ ʋʂ ʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʦʥʠʭ ʩʘ ʥʘʚʝ˂ʠʤ ʨʠʟʠʢʦʤ ʟʘ ʨʘʟʚʦʿ ɸʊ.  
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ˑ̑ ˎ̏ ̑̉̒ ˝̉̌́̋ 

ˑ̑ ˙̙̉̌̏ ˶̘̯̏̃̉̉ 

ˑ̑ ˍ̌̆̋̒́̎̅́̑ ˞̯̋̔̌̉ 

ˑ̑ ˏ̌́̅̉̍̉̑ ˞̯̉̍̉ 

ˑ̑ ˎ̏̄̅́̎ ˙̯̯̉̌̉̆̃̉ 

ˑ̑ ˹̭̉́̎́ ˎ̯̑̈́̋̏̃̉ 

ˑ̑ ˞̗̌́̃̉́ ˙̘́̔̇̉ ̯ ˞̭̯́̃̆̉ 

ˑ̑ ˕̃́̎ ˎ̪̯̉̆̌̉ 

ˑ̑ ˞̭̍̉́̎́ ˟̙̯̏̍́̆̃̉ 

ˑ̑ ˍ̌̆̋̒́̎̅̑́ ˏ̯̔̌̏̃̉ 

ˑ̑ ̱̌ ̆̋̒́̎̅́̑ ˙Ȣ ˚̙̆̏ ̯̃̉ 

ˑ̑ ˓̭̆̋̏ ˘̯́̈́̑̆̃̉ 

ˑ̑ ˙̙̉̌̏ ˘̯́̈́̑̆̃̉ 

ˑ̑ ˟̖̉̏̍̉̑ ˙̘́̋ ̯̉ 

ˑ̑ ˚̉̋̏̌́ ˝̯́̋̉ 

ˑ̑ ˶́̒̍̉̎́ ˙̭̉̏ ̪̯̋̏̃̉ 

ˑ̑ ˚̉̋̏̌́ ˗̏̍́̓̉̎́ 

ˑ̑ ˟̪̉́̎́ ˜̯̆̓̑̏̃̉ 

ˑ̑ ˏ̌ ́̅̉̍̉̑ ˯̣̯̏̑̆̃̉ 

ˑ  ̑̃ ̑̆̅̑́̄ ˞̯̓̏̌̉ 
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ʬ̓ɯʧ̑̓̄̔ɯ˅̄̍˰̈ 

(ɸʣʝʢʩʘʥʜʨʦʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɹʀʆʊɽʍʅʀʏʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̈˰̠̲̗̍̄̎-̞̍̑̓̄˷˰ɯ̏˰ɯ̒̓̑̎˸̗̏ɯ̈˳˰̖̍̄˸̖˰ɯ̒̍̑˷˰ɯ̲˰˲̗̈˸ 

(Malus x domestica BorkhȭȺɯ̖̑̈̑̎ɯ̔̈̍˰˷̤̖̄˸̴˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʥ˴̓̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˓˰̡̗̈ȮɯƕƖȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯʩ̶̤̍̄̄ 

ʥ˴̓̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˓˰̡̗̈ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˈ̑̎̑ɯˀ̤̄̍̑˸˳̶̄ 

ʥ˴̓̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˓˰̡̗̈ 

ʬ̓ɯˀ̄̍˰̏ɯʿ̶̗̈̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̡̗̒̓̑˰˳˰̴˸ɯ̍˸̈̑˳̖̄̑˴ɯ˲̳̄˰ɯȬʬ̓ɯ˧̝̑̔̄ɯ˄˰̶̡̏̄Ɂ ̗ ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯˀ̄̓˰ɯˀ̄̍̄̏̈̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̂˸̳̤̖̎̄˸ɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯ˧˸̍˸̏˰ɯˈ̶̑̎̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ˳̶̑˰̖̓̔˳̑ɯ̗ɯ˓˰̡̗̈ 

˄̝̓̑ȭɯ˷̓ɯʩ̠̑̓̄˰ɯ˄˰̗̏̑˳̶̄ 

ʥ˴̓̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯ˓˰̡̗̈  

ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʣʦʜ ʿʘʙʫʢʝ ʩʝ ʦʜʣʠʢʫʿʝ ʠʟʫʟʝʪʥʠʤ ʢʚʘʣʠʪʝʪʦʤ ʠ ʢʦʤʧʣʝʢʩʥʠʤ ʭʝʤʠʿʩʢʠʤ ʩʘʩʪʘʚʦʤ ʟʙʦʛ ʯʝʛʘ ʩʝ ʦʜ ʜʘʚʥʠʥʘ ʢʦʨʠ-
ʩʪʠ ʢʘʦ ʭʨʘʥʘ ʠ ʣʝʢ. ʇʣʦʜʦʚʠ ʦʚʝ ʚʦ˂ʥʝ ʚʨʩʪʝ ʩʝ ʤʦʛʫ ʚʝʦʤʘ ʜʫʛʦ ʯʫʚʘʪʠ, ʧʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʢʘʦ ʩʪʦʥʦ ʚʦ˂ʝ, ʦʜʥʦ-
ʩʥʦ ʢʦʥʟʫʤʠʨʘʿʫ ʩʝ ʫ ʩʚʝʞʝʤ ʩʪʘˁʫ ʪʦʢʦʤ ʮʝʣʝ ʛʦʜʠʥʝ. ɼʫʞʠʥʘ ʯʫʚʘˁʘ ʧʣʦʜʦʚʘ ʫʩʣʦʚˀʝʥʘ ʿʝ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʬʘʢʪʦʨʘ 
ʤʝʹʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʠ ʠ ʫʪʠʮʘʿ ʢʘʣʮʠʿʫʤʘ. ʈʝʟʫʣʪʘʪʠ ʜʦ ʢʦʿʠʭ ʩʝ ʜʦʰʣʦ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʿʝ ʢʘʣʮʠʿʫʤ ʿʝʜʘʥ 
ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʦʯʫʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ ʿʘʙʫʢʝ ʪʦʢʦʤ ʩʢʣʘʜʠʰʪʝˁʘ. ʆʧʪʠʤʘʣʥʘ 
ʦʙʝʟʙʝʹʝʥʦʩʪ ʧʣʦʜʦʚʘ ʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʚʝʟʫʿʝ ʩʝ ʩʘ ʙʦˀʦʤ ʯʚʨʩʪʠʥʦʤ ʠ ʩʤʘˁʝˁʝʤ ʛʫʙʠʪʢʘ ʤʘʩʝ ʧʣʦʜʘ ʪʦʢʦʤ ʩʢʣʘ-
ʜʠʰʪʝˁʘ. ʆʩʠʤ ʪʦʛʘ, ʬʦʣʠʿʘʨʥʘ ʧʨʠʤʝʥʘ ʢʘʣʮʠʿʫʤ-ʭʣʦʨʠʜʘ ʿʝ ʧʦʟʠʪʠʚʥʦ ʫʪʠʮʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ, ʢʘʦ ʠ ʥʘ 
ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ. ɼʫʞʠʥʘ ʩʢʣʘʜʠʰʪʝˁʘ ʿʝ ʫʛʣʘʚʥʦʤ ʫʪʠʮʘʣʘ ʥʘ ʩʤʘˁʝˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ, 
ʢʘʦ ʠ ʥʘ ʩʤʘˁʝˁʝ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʥʘʢʦʥ ʯʝʪʠʨʠ ʜʦ ʰʝʩʪ ʤʝʩʝʮʠ ʩʢʣʘʜʠʰʪʝˁʘ. ʇʦʨʝʜ ʪʦʛʘ, ʦʩʪʚʘʨʝʥ ʿʝ 
ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʧʨʠʤʝˁʝʥʦʛ ʢʘʣʮʠʿʫʤ-ʭʣʦʨʠʜʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʢʘʣʮʠʿʫʤʘ ʫ ʧʣʦʜʦʚʠʤʘ, ʢʘʦ ʠ ʥʘ ʧʦʚʝ˂ʘʥ ʦʜʥʦʩ 
ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʢʘʣʮʠʿʫʤʘ ʠ ʤʘʛʥʝʟʠʿʫʤʘ. 
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ʬ̓ɯˀ̄ ̤̍̑ɯ˧̑˳̶̡̄̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʀʅɼʋʉʊʈʀɱʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ ʀ ʀʅɾɽɳɽʈʉʂʀ 

ʄɽʅɸɷʄɽʅʊ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˏ̓˰˴̖̄̍̏̑̔ɯ̈˰̑ɯ̝˰̖̈̑̓ɯ̓̄̂̄̈˰ɯ̈̑˷ɯ˳̄̔̑̈̑ɯ̖̑̒̄̎̄̂̑˳˰̞̏̄ɯ+$ -ɯ̒̑̔̍̑˳̞̏̄ɯ
̖̔̄̔˸̎˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƕȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯˀ˰̡̗˼̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˬ˰̒˰̏ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯʥ̍˸̶̈̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˄˸̖˰̓ɯˆ̖˰̲̏̑˸˳̶̄ɯ 

ˏ˰̗̖̈̍˸̖ɯ˲˸̂˲˸˷̖̏̑̔̄ɯ̗ɯʧ˸̑˴̓˰˷̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʉʠʤʫʣʘʮʠʦʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʧʨʫʞʘʿʫ ʥʠʟ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʘʥʘʣʠʟʠ ʠ ʫʧʨʘʚˀʘˁʫ ʠ ʢʦʥʪʨʦʣʠ ʧʦʩʣʦʚʥʠʭ ʩʠʩʪʝʤʘ. ʂʦʥ-
ʪʠʥʫʘʣʥʠ ʨʘʟʚʦʿ ʩʠʤʫʣʘʮʠʦʥʠʭ ʤʦʜʝʣʘ ʠ ˁʠʭʦʚʘ ʠʥʪʝʛʨʘʮʠʿʘ ʩʘ ʤʦʜʝʣʠʤʘ ʟʘ ʚʝʰʪʘʯʢʫ ʠʥʪʝʣʠʛʝʥʮʠʿʫ ʧʦʩʪʘʿʝ ʩʚʝ ʫʯʝ-
ʩʪʘʣʠʿʘ ʫ ʠʥʜʫʩʪʨʠʿʠ, ʫ ʮʠˀʫ ʙʦˀʝʛ ʫʧʨʘʚˀʘˁʘ ʧʨʦʮʝʩʠʤʘ. ɸʥʘʣʠʟʘ ʨʠʟʠʢʘ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʜʠʥʘʤʠʯʢʠʤ ʩʠʤʫʣʘʮʠ-
ʿʘʤʘ ʧʨʝʜʩʪʘʚˀʘʣʘ ʿʝ ʛʣʘʚʥʠ ʮʠˀ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʿʝ ʫʩʤʝʨʝʥ ʢʘ ʨʘʟʚʦʿʫ ʥʦʚʦʛ 
ʘʣʘʪʘ ʟʘ ʘʥʘʣʠʟʫ ʨʠʟʠʢʘ ʢʦʜ ʧʦʩʣʦʚʥʠʭ ʩʠʩʪʝʤʘ. ɸʥʘʣʠʟʘ ʬʨʘʛʠʣʥʦʩʪʠ ʩʠʩʪʝʤʘ ʧʨʝ ʧʫʙʣʠʢʦʚʘˁʘ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ ʢʦʿʠ 
ʯʠʥʝ ʦʩʥʦʚʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʥʠʿʝ ʠʤʘʣʘ ʰʠʨʦʢʫ ʧʨʠʤʝʥʫ ʠʟʚʘʥ ʬʠʥʘʥʩʠʿʩʢʦʛ ʩʝʢʪʦʨʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʙʠʣʦ ʿʝ 
ʧʦʪʨʝʙʥʦ ʩʘʛʣʝʜʘʪʠ ʤʦʛʫ˂ʥʦʩʪʠ ʘʜʘʧʪʘʮʠʿʝ ʦʚʝ ʭʝʫʨʠʩʪʠʯʢʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʧʨʠʤʝʥʫ ʥʘ ʜʨʫʛʝ ʝʢʦʥʦʤʩʢʝ ʝʥʪʠʪʝʪʝ, 
ʠʟʚʘʥ ʬʠʥʘʥʩʠʿʩʢʦʛ ʩʝʢʪʦʨʘ. ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʙʠʣʠ LEAN ʩʠʩʪʝʤʠ ʠ ˁʠʭʦʚʦ ʜʠʥʘʤʠʯʢʦ ʧʦʥʘʰʘˁʝ ʧʦʜ ʫʪʠʮʘ-
ʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʩʪʨʝʩʦʨʘ. LEAN ʧʦʩʣʦʚʥʠ ʩʠʩʪʝʤʠ ʩʝ ʯʝʩʪʦ ʢʣʘʩʠʬʠʢʫʿʫ ʢʘʦ ʚʠʩʦʢʦ ʦʧʪʠʤʠʟʦʚʘʥʠ ʠ ʝʬʠʢʘʩʥʠ ʫ ʩʚʦʿʠʤ 
ʦʧʝʨʘʮʠʿʘʤʘ. ʄʝʹʫʪʠʤ, ʦʚʠ ʩʠʩʪʝʤʠ ʤʦʛʫ ʧʦʢʘʟʘʪʠ ʥʠʟ ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ ʫ ʨʝʘʢʮʠʿʠ ʥʘ ʝʢʩʪʝʨʥʫ ʠ ʠʥʪʝʨʥʫ 
ʚʦʣʘʪʠʣʥʦʩʪ. ʇʨʝʜʤʝʪ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʙʠʣʦ ʿʝ ʢʨʝʠʨʘˁʝ ʩʠʤʫʣʘʮʠʦʥʠʭ ʤʦʜʝʣʘ ʢʦʿʠ ʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʜʝʪʝʢʪʫ-
ʿʫ ʬʨʘʛʠʣʥʦʩʪ ʚʠʩʦʢʦ ʦʧʪʠʤʠʟʦʚʘʥʠʭ LEAN ʩʠʩʪʝʤʘ. ʂʨʝʠʨʘʥʠ ʩʫ ʩʠʤʫʣʘʮʠʦʥʠ ʤʦʜʝʣʠ, ʦʧʪʠʤʠʟʦʚʘʥʠ ʟʘ ʘʥʘʣʠʟʫ 
ʬʨʘʛʠʣʥʦʩʪʠ, ʛʜʝ ʿʝ ʘʥʘʣʠʟʠʨʘʥʘ ʬʨʘʛʠʣʥʦʩʪ ʫ ʦʢʚʠʨʫ ʟʜʨʘʚʩʪʚʘ ʠ ʩʝʢʪʦʨʘ ʢʦʤʫʥʘʣʥʦʛ ʦʪʧʘʜʘ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʩʝ 
ʤʦʛʫ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʢʘʦ LEAN ʩʠʩʪʝʤʠ, ʢʦʿʠ ʩʫ ʢʨʦʟ ʩʧʨʦʚʝʜʝʥʝ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʣʠ ʬʨʘʛʠʣʥʦʩʪ ʥʘ ʥʝʞʝˀʝʥʝ ʥʘʛʣʝ 
ʧʨʦʤʝʥʝ. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʢʦʤʙʠʥʦʚʘˁʝ ʩʠʤʫʣʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʩʘ ʭʝʫʨʠʩʪʠʯʢʠʤ ʤʝʪʦʜʘʤʘ ʟʘ ʘʥʘʣʠʟʫ ʨʠʟʠ-
ʢʘ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʨʘʟʚʦʿʫ ʦʙʣʘʩʪʠ ʤʝʥʘ˅ʤʝʥʪʘ ʨʠʟʠʢʦʤ. 
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ʬ  ̓ ̍˸̈̔˰̏˷˰̓ɯˆ̶̗̈̍̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ˷˸̖̝̏̄̄̈˰̠̲̄˰ɯ̖̑̒̄̎˰̞̍̏̄ɯ˳̓˸˷̖̏̑̔̄ɯ̖̔˸̒˸̏˰ɯ̶̤̄̔̈̑̓̄˸̴˰ɯ̗̒˼̞̏̄ 

̡̗̂̒˰̖̞̔̄ɯ̒̓˸̏̑̔̏̄̈˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƖȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̍˰˼˰ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʿ̠̑̂̄˰ɯʶ˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯʨ˸̠̏̍ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̭̓˰̏ɯ˧̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̑̔̑˳̲̔̈̑ɯˀ̖̄̓̑˳̠̄̄ɯ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯʺ̶̖̑̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̏˷̓˰ɯʩ˰̲˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʨʝʟʫʣʪʘʪ ʦʨʠʛʠʥʘʣʥʦʛ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʦʛ ʨʘʜʘ ʫ ʦʙʣʘʩʪʠ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ 
ʛʫʙʠʪʢʝ ʩʥʘʛʝ, ʩʪʝʧʝʥ ʠʩʢʦʨʠʰ˂ʝˁʘ ʠ ʧʨʠʤʝʥʫ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʢʦʜ ʟʫʧʯʘʩʪʠʭ ʧʨʝʥʦʩʥʠʢʘ ʩʥʘʛʝ. ʋ ʜʠʩʝʨʪʘʮʠʿʠ 
ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʧʠʪʠʚʘˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ ʿʝʜʥʦʩʪʝʧʝʥʦʛ ʧʫʞʥʦʛ 
ʧʨʝʥʦʩʥʠʢʘ ʢʦʿʠ ʿʝ ʧʦʩʝʙʥʦ ʢʦʥʩʪʨʫʠʩʘʥ ʠ ʠʟʨʘʹʝʥ ʟʘ ʪʫ ʥʘʤʝʥʫ. ɻʣʘʚʥʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʩʝ ʦʛʣʝʜʘ ʫ ʧʨʠʤʝʥʠ 
ʥʦʚʠʭ ʤʘʪʝʨʠʿʘʣʘ ʩʘ ʮʠʥʢ-ʘʣʫʤʠʥʠʿʫʤʩʢʦʤ ʠ ʘʣʫʤʠʥʠʿʫʤʩʢʦʤ ʦʩʥʦʚʦʤ ʟʘ ʠʟʨʘʜʫ ʧʫʞʥʠʭ ʟʫʧʯʘʥʠʢʘ. ʄʦʛʫ˂ʥʦʩʪ ʧʨʠ-
ʤʝʥʝ ʥʦʚʠʭ ʤʘʪʝʨʠʿʘʣʘ ʠ ʟʘʤʝʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʭ ʚʝʦʤʘ ʿʝ ʚʘʞʥʘ ʩʘ ʘʩʧʝʢʪʘ ʩʤʘˁʝˁʘ ʤʘʩʝ ʧʨʝʥʦʩʥʠʢʘ, ʥʠʞʠʭ ʝʥʝʨ-
ʛʝʪʩʢʠʭ ʛʫʙʠʪʘʢʘ, ʧʦʚʦˀʥʠʿʠʭ ʫʩʣʦʚʘ ʪʨʝˁʘ ʠ ʭʘʙʘˁʘ, ʦʜʥʦʩʥʦ ʧʨʦʜʫʞʝʪʢʘ ʨʘʜʥʦʛ ʚʝʢʘ. ʉʫʰʪʠʥʩʢʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨ-
ʪʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʢʨʝʠʨʘʥ ʥʘ ʦʩʥʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʦʜʘʪʘʢʘ. ʈʘʟʚʠʿʝʥʠ ʤʘʪʝʤʘʪʠʯʢʠ 
ʤʦʜʝʣ ʩʝ ʦʜʣʠʢʫʿʝ ʚʝʣʠʢʦʤ ʧʦʫʟʜʘʥʦʰ˂ʫ ʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʚʨʝʜʥʦʩʪʠ ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ 
ʧʫʞʥʠʭ ʧʨʝʥʦʩʥʠʢʘ ʫ ʦʢʚʠʨʫ ʧʨʝʟʝʥʪʦʚʘʥʠʭ ʫʩʣʦʚʘ ʠʩʧʠʪʠʚʘˁʘ. ʆʧʪʠʤʠʟʘʮʠʿʘ ʜʘʪʦʛ ʤʘʪʝʤʘʪʠʯʢʦʛ ʤʦʜʝʣʘ ʠʟʚʨʰʝʥʘ 
ʿʝ ʧʨʠʤʝʥʦʤ ʛʝʥʝʪʩʢʦʛ ʘʣʛʦʨʠʪʤʘ (GA) ʠ ʘʣʛʦʨʠʪʤʘ ʟʘ ʦʧʪʠʤʠʟʘʮʠʿʫ ʨʦʿʝʤ ʯʝʩʪʠʮʘ (PSO), ʜʦʢ ʿʝ ʧʨʝʜʚʠʹʘˁʝ ʚʨʝʜʥʦʩʪʠ 
ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ ʠʟʚʨʰʝʥʦ ʧʨʠʤʝʥʦʤ ʚʝʰʪʘʯʢʝ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ (ANN). ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʠ 
ʧʨʝʜʚʠʹʘˁʘ ʠʟʚʦʜʠ ʩʝ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʟʘ ʠʩʪʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥˀʠʚʠʭ ʜʦʙʠʿʘ ʤʘʢʩʠʤʘʣʥʘ (ʦʧʪʠʤʘʣʥʘ) ʚʨʝʜʥʦʩʪ ʩʪʝʧʝ-
ʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ, ʯʠʤʝ ʩʫ ʧʦʪʚʨʹʝʥʠ ʨʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʧʠʪʠʚʘˁʘ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʝʢʩʧʝʨʠʤʝʥ-
ʪʘʣʥʠʭ ʠʩʧʠʪʠʚʘˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʘ ʿʝʨ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʜʨʫʛʝ 
ʦʙʣʘʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʟʫʧʯʘʩʪʠʭ ʧʨʝʥʦʩʥʠʢʘ ʩʥʘʛʝ, ʢʘʦ ʠ ʫ ˁʠʭʦʚʦʿ ʠʥʜʫʩʪʨʠʿʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ.    
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ʬ  ̓ʨ̍˰˷̄̎̄̓ɯˆ̶̄̎̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̏˰̍̄̂˰ɯ̄ɯ̒̓̄̎˸̏˰ɯ˷̖̄̔̓̄˲̗̄̓˰̏˸ɯȹÚÔÌÈÙÌËȺɯ̎˸̖̑˷̑̍̑˴̲̄˸ɯ̗ɯ̎̑˷˸̍̄̓˰̴̗ɯ
̖̓˰̖̏̔̒̑̓˰ɯ̗ɯ˷˸̝̑̓̎˰˲̄̍̏̄̎ɯ˲̤̄̑̍̑̈̄̎ɯ̖̔̄̔˸̎̄̎˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƖƗȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ / ʂʦʤʝʥʪʦʨʠ: 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˏ̄̍̄̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̳̄˰̏ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̝̄̏̑̓̎˰̠̞̄̑̏̄ɯ̖˸̞̏̑̍̑˴̲̄˰ɯˋ̏̄˳˸̖̓̂̄˸̖˰ ˀ ˸̖̖̓̑̒̑̍̄˰̏ 

̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̄̓̑̔̍˰˳ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˅˰̶̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̍̄˲̑̓ɯʶ̔˰̄̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ̄̈̑̍˰ɯ˧̑̓˴̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʢʨʝʠʨʘʥ ʠ ʧʨʝʜʩʪʘʚˀʝʥ ʨʘʟʚʦʿ ʜʠʩʪʨʠʙʫʠʨʘʥʝ (ʝʥʛ. smeared) ʤʝʪʦʜʦʣʦʛʠʿʝ ʢʦʤ-
ʧʦʟʠʪʥʦʛ ʜʠʩʪʨʠʙʫʠʨʘʥʦʛ ʢʦʥʘʯʥʦʛ ʝʣʝʤʝʥʪʘ (ʝʥʛ. Composite Smeared Finite Element ï CSFE), ʢʘʦ ʠ ʂʊM  (ʝʥʛ. Kojic 
Transport Model ï KTM), ʨʘʟʚʠʿʝʥʦʛ ʦʜ ʩʪʨʘʥʝ ʘʢʘʜʝʤʠʢʘ ʄʠʣʦʰʘ ʂʦʿʠ˂ʘ, ʘ ʧʨʠʤʝˁʝʥʦʛ ʫ ʦʢʚʠʨʫ ʥʝʢʦʣʠʢʦ ʨʘʟʣʠʯʠ-
ʪʠʭ ʬʠʟʠʯʢʠʭ ʧʦˀʘ. ʅʫʤʝʨʠʯʢʘ ʤʝʪʦʜʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʧʨʠʣʠʢʦʤ ʛʝʥʝʨʠʩʘˁʘ ʤʦʜʝʣʘ ʠ ʨʝʟʫʣʪʘʪʘ ʥʫʤʝʨʠʯʢʠʭ ʩʠʤʫ-
ʣʘʮʠʿʘ ʿʝ ʤʝʪʦʜʘ ʢʦʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ (ʄʂɽ), ʢʘʦ ʠ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʇɸʂ (ʧʨʦʛʨʘʤ ʟʘ ʘʥʘʣʠʟʫ ʢʦʥʩʪʨʫʢʮʠʿʘ), ʫ ʢʦʤʝ 
ʩʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʩʚʝ ʿʝʜʥʘʯʠʥʝ ʧʨʠʢʘʟʘʥʝ ʫ ʪʝʦʨʠʿʩʢʠʤ ʧʦʛʣʘʚˀʠʤʘ. ɿʘ ʚʠʟʫʘʣʠʟʘʮʠʿʫ ʠ ʘʥʘʣʠʟʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘ-
ʪʘ ʢʦʨʠʰ˂ʝʥ ʿʝ CADFIS (ʝʥʛ. Computer-Aided Design Fields and Solids) ʩʦʬʪʚʝʨ, ʨʘʟʚʠʿʝʥ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ʂʨʘʛʫʿʝʚʮʫ. 
ʈʝʟʫʣʪʘʪ ʢʦʨʠʰ˂ʝˁʘ ʦʚʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʿʝ ʥʦʚʠ ʢʦʥʮʝʧʪ, ʩʧʦʩʦʙʘʥ ʜʘ ʟʘʤʝʥʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʝ ʤʝʪʦʜʝ ʤʦʜʝʣʠʨʘˁʘ ʢʦʤ-
ʧʣʝʢʩʥʠʭ ʙʠʦʣʦʰʢʠʭ ʩʠʩʪʝʤʘ ʠ ʢʘʧʠʣʘʨʥʝ ʤʨʝʞʝ ʝʢʚʠʚʘʣʝʥʪʥʠʤ ʤʦʜʝʣʠʤʘ, ʢʦʿʠ ʩʫ ʨʦʙʫʩʥʠʿʠ ʦʜ ʧʦʤʝʥʫʪʠʭ ʩʣʦʞʝʥʠʭ 
ʩʠʩʪʝʤʘ. ʋʟ ʪʦ ʥʫʜʝ ʦʛʨʦʤʥʫ ʫʰʪʝʜʫ ʚʨʝʤʝʥʘ ʧʨʠʣʠʢʦʤ ʤʦʜʝʣʠʨʘˁʘ, ʢʘʦ ʠ ʧʨʠʣʠʢʦʤ ʠʟʚʨʰʘʚʘˁʘ ʥʫʤʝʨʠʯʢʠʭ ʩʠʤʫ-
ʣʘʮʠʿʘ. ʊʘʯʥʦʩʪ ʧʨʠʤʝˁʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʠ ʛʝʥʝʨʠʩʘʥʠʭ ʤʦʜʝʣʘ ʿʝ ʿʦʰ ʿʝʜʥʘ ʚʝʣʠʢʘ ʧʨʝʜʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʚʝʥʮʠʦ-
ʥʘʣʥʝ ʥʘʯʠʥʝ ʤʦʜʝʣʠʨʘˁʘ, ʢʘʦ ʠ ʢʦʨʠʰ˂ʝˁʝ ʤʝʨˀʠʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʠ ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ.  
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ʬ  ̓ʧ̑˴˷˰̏ɯˀ̶̄̍̄˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̗̓̑˴˰̖ɯ̎̑˷˸̍̄ɯ̶̤̎̄̄˰ɯ̂˰̔̏̑˳˰̏̄ɯ̏˰ɯ˳˸̤̖˰̡̈̄̎ɯ̏˸̗̓̑̏̔̈̄̎ɯ̎̓˸˼˰̎˰ɯ̔˰ɯ
̒̓̄̎˸̏̑̎ɯ̗ɯ˰̏˰̍̄̂̄ɯ̎˸̖̑˷̑̎ɯ̈̑̏˰̡̞̏̄ɯ˸̍˸̎˸̏˰̖˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƖƚȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˏ̄̍̄̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̳̄˰̏ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̝̄̏̑̓̎˰̠̞̄̑̏̄ɯ̖˸̞̏̑̍̑˴̲̄˰ɯˋ̏̄˳˸̖̓̂̄˸̖˰ ˀ ˸̖̖̓̑̒̑̍̄˰̏ 

̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̔̏˰ɯ˅˰̏̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯʶ˳˰̏̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̑˲˰̏ɯˆ̖̲̑˰̏̑˳̶̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̗˲̓˰˳̈̑ɯ˫̗̍̄˲̓̈ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 
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ɼʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʥʘʿʧʨʝ ʤʝʪʦʜʦʣʦʰʢʠ, ʿʝʨ ʩʫ ʫʚʝʜʝʥʠ ʧʦʩʪʫʧʮʠ ʟʘ ʢʨʝʠʨʘˁʝ ʩʫʨʦʛʘʪ ʤʦʜʝʣʘ ʤʠʰʠ˂ʘ, ʢʘʦ 
ʠ ʧʦʩʪʫʧʮʠ ʟʘ ˁʠʭʦʚʫ ʠʥʪʝʛʨʘʮʠʿʫ ʫ ʩʦʬʪʚʝʨʩʢʠ ʦʢʚʠʨ ʟʘ ʘʥʘʣʠʟʫ ʤʝʪʦʜʦʤ ʢʦʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʧʨʠ-
ʢʘʟʘʥʦ ʢʨʝʠʨʘˁʝ ʩʫʨʦʛʘʪ ʤʦʜʝʣʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʝʫʨʦʥʩʢʠʤ ʤʨʝʞʘʤʘ. ɱʝʜʘʥ ʦʜ ʧʨʠʩʪʫʧʘ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ 
ʨʝʢʫʨʝʥʪʥʠʤ ʠ ʢʦʥʚʦʣʫʮʠʦʥʠʤ ʥʝʫʨʦʥʩʢʠʤ ʤʨʝʞʘʤʘ ʟʘ ʘʥʘʣʠʟʫ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʟʘ ʦʙʫʯʘʚʘˁʝ ʢʦʨʠʩʪʝ 
ʧʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ. ɼʨʫʛʠ ʧʨʠʢʘʟʘʥ ʧʨʠʩʪʫʧ ʟʘ ʢʨʝʠʨʘˁʝ ʩʫʨʦʛʘʪ ʤʦʜʝʣʘ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʥʝʫʨʦʥʩʢʠʤ ʤʨʝʞʘʤʘ ʧʦʜʨ-
ʞʘʥʠʤ ʬʠʟʠʯʢʠʤ ʟʘʢʦʥʠʤʘ, ʛʜʝ ʿʝ ʚʠʰʝʩʣʦʿʥʠ ʧʝʨʮʝʧʪʨʦʥ ʦʙʫʯʘʚʘʥ ʪʘʢʦ ʜʘ ʘʧʨʦʢʩʠʤʠʨʘ ʨʝʰʝˁʝ ʍʘʢʩʣʠʿʝʚʝ ʧʘʨʮʠ-
ʿʘʣʥʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʿʝʜʥʘʯʠʥʝ ʟʘ ʤʠʰʠ˂ʥʫ ʢʦʥʪʨʘʢʮʠʿʫ. ʇʦʩʪʠʛʥʫʪʠ ʩʫ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʫʨʦʛʘʪ ʤʦʜʝʣ ʜʘ-
ʿʝ ʚʝʦʤʘ ʩʣʠʯʥʘ ʨʝʰʝˁʘ ʢʘʦ ʦʨʠʛʠʥʘʣʥʠ ʍʘʢʩʣʠʿʝʚ ʤʦʜʝʣ, ʘ ʧʨʠʪʦʤ ʿʝ ʜʝʩʝʪʠʥʘʤʘ ʧʫʪʘ ʙʨʞʠ ʦʜ ˁʝʛʘ. ʅʘ ʢʨʘʿʫ, ʩʫʨʦʛʘʪ 
ʤʦʜʝʣ ʿʝ ʧʨʠʤʝˁʝʥ ʟʘ ʩʠʤʫʣʠʨʘˁʝ ʢʦʥʪʨʘʢʮʠʿʝ ʣʝʚʝ ʢʦʤʦʨʝ, ʰʪʦ ʙʠ ʙʠʣʦ ʚʝʦʤʘ ʪʝʰʢʦ, ʤʦʞʜʘ ʠ ʥʝʤʦʛʫ˂ʝ, ʩʘ ʦʨʠʛʠ-
ʥʘʣʥʠʤ ʤʦʜʝʣʦʤ. 
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ʬ  ̓ˮ̳̄˰̏˰ɯʧ̓̂˰̈̑˳̶̄ 

(ʊʨʩʪʝʥʠʢ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˅˰̂˳̲̑ɯ̎˸̖̑˷˸ɯ̂˰ɯ̑˷̓˸̭̄˳˰̴˸ɯ̈̄̏˸̎˰̖̔̈̑˴ɯ̈̑˸̝̠̲̄̄˸̖̏˰ɯ̖̓˸̴˰ɯ˷̄̏˰̡̎̄̈̄ɯ
̖̑̒˸̓˸̶˸̞̏̄ɯ̖̈̑̏˰̈˰̖˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƘȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯˀ̖̄̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˬ̭̑̓˸ɯʨ̗̈˸̶̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯˈ˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʩʫ ʠʟʣʦʞʝʥʠ ʨʝʟʫʣʪʘʪʠ ʪʝʦʨʠʿʩʢʠʭ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʘʥʘʣʠʟʘ ʚʝʟʘʥʠʭ ʟʘ ʢʠʥʝʤʘʪʩʢʠ ʢʦʝʬʠʮʠ-
ʿʝʥʪ ʪʨʝˁʘ ʢʦʪʨˀʘʿʥʦʛ ʣʝʞʘʿʘ ʫ ʫʩʣʦʚʠʤʘ ʤʘʥʫʝʣʥʦʛ (ʨʫʯʥʦʛ) ʠʥʠʮʠʨʘˁʘ ʦʙʨʪʥʦʛ ʢʨʝʪʘˁʘ ʠ ʧʨʠ ʠʥʠʮʠʨʘˁʫ ʢʨʝʪʘˁʘ 
ʜʠʥʘʤʠʯʢʦʤ ʫʜʘʨʥʦʤ ʩʠʣʦʤ. ʄʝʪʦʜʘ ʢʦʿʘ ʩʝ ʧʨʝʜʣʘʞʝ ʦʜʥʦʩʠ ʩʝ ʥʘ ʦʜʨʝʹʠʚʘˁʝ ʢʠʥʝʤʘʪʩʢʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʧʨʝ-
ʢʦ ʜʠʥʘʤʠʯʢʝ ʿʝʜʥʘʯʠʥʝ ʢʨʝʪʘˁʘ ʧʨʠ ʦʙʨʪʘˁʫ ʪʝʣʘ, ʧʨʠ ʯʝʤʫ ʘʢʪʠʚʥʘ ʩʠʣʘ ʥʘ ʦʙʨʪʥʦ ʪʝʣʦ ʜʝʣʫʿʝ ʩʘʤʦ ʫ ʪʨʝʥʫʪʢʫ ʠʥʠ-
ʮʠʨʘˁʘ ʢʨʝʪʘˁʘ, ʜʦʢ ʩʪʘʪʠʯʢʫ ʠ ʜʠʥʘʤʠʯʢʫ ʢʦʤʧʦʥʝʥʪʫ ʞʝˀʝʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʢʦʥʪʘʢʪʘ ʪʠʧʘ Ăʨʫʢʘʚʘʮïʣʝʞʘʿῤ ʦʙʝʟʙʝ-
ʹʫʿʫ ʤʘʩʝ ʪʝʣʘ, ʢʦʥʮʝʥʪʨʠʯʥʦ ʠ ʝʢʩʮʝʥʪʨʠʯʥʦ ʨʘʩʧʦʨʝʹʝʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʫ ʦʙʨʪʘˁʘ. ɸʢʦ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʧʫʪʝʤ 
ʦʜʨʝʜʠ ʟʘʚʠʩʥʦʩʪ ʧʨʦʤʝʥʝ ʫʛʣʘ ʦʙʨʪʘˁʘ ʪʝʣʘ ʫ ʬʫʥʢʮʠʿʠ ʚʨʝʤʝʥʘ, ʦʥʜʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʜʠʥʘʤʠʯʢʝ ʿʝʜʥʘʯʠʥʝ ʢʨʝʪʘˁʘ ʤʦ-
ʛʫ˂ʝ ʦʜʨʝʜʠʪʠ ʪʨʝʥʫʪʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʫ ʯʠʪʘʚʦʤ ʧʝʨʠʦʜʫ ʚʨʝʤʝʥʘ, ʦʜ ʠʥʠʮʠʨʘˁʘ ʢʨʝʪʘˁʘ ʜʦ ʪʨʝʥʫʪ-
ʢʘ ʧʨʝʩʪʘʥʢʘ ʦʙʨʪʘˁʘ ʪʝʣʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʢʘʟʘʥʠ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʢʦʤʧʘʪʠʙʠʣʥʠ ʩʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝ-
ʥʠʤ ʧʨʠʤʝʥʦʤ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʭ ʪʨʠʙʦʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʠ ʫʢʘʟʫʿʫ ʥʘ ʬʠʟʠʯʢʫ ʚʝʟʫ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʠ ʫʛʘʦ-
ʥʦʛ ʫʙʨʟʘˁʘ. ʊʘʢʦ ʩʝ ʤʦʞʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʬʠʟʠʯʢʠ ʠ ʝʥʝʨʛʝʪʩʢʠ ʧʦʢʘʟʘʪʝˀ ʪʨʝˁʘ ʠ ʨʘʩʠʧʘˁʘ ʝʥʝʨʛʠʿʝ ʫ ʪʨʠʙʦʤʝ-
ʭʘʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʠ ʜʘ ʜʝʬʠʥʠʰʝ ʢʦʤʧʣʝʪʥʫ ʜʠʥʘʤʠʢʫ ʩʘʤʦʛ ʧʨʦʮʝʩʘ ʪʨʝˁʘ. 
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ʬ  ̓ˆ̍˰˳̠̄˰ɯˀ˰̡̗˼̶̄ɯˆ˰˳˸̶̳̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˅˰̂˳̲̑ɯ̎̑˷˸̍˰ɯ̂˰ɯ̠̑˸̗̏ɯ̠̑̔̄̍˰̖̑̓̏˸ɯ̗˷̑˲̖̏̑̔̄ɯ˳̑̂̄̍˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƘȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˧̑˳˰̏̈˰ɯʿ̶̗̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˀ̄̍̑̓˰˷̑˳̶̄ɯ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˰̔̏˰ɯʩ̤̍̄̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˏ̄̍̄̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯʥ̶̓̔̄ 

˄̓̄̓̑˷̏̑-̎˰̖˸̎˰̡̖̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˅̗˼̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʊʝʦʨʠʿʩʢʠ ʜʦʧʨʠʥʦʩ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʩʠʩʪʝʤʘʪʩʢʠ ʧʨʝʛʣʝʜ ʩʪʘˁʘ ʩʘʚʨʝʤʝʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʜʝˀʝʥʠʭ ʥʘ ʪʝʦ-
ʨʠʿʩʢʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʂʨʦʟ ʪʝʦʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʨʘʜʦʚʠ ʢʘʪʝʛʦʨʠʩʘʥʠ ʧʨʝʤʘ ʜʠ-
ʤʝʥʟʠʿʠ ʤʦʜʝʣʘ, ʢʦʥʬʠʛʫʨʘʮʠʿʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ ʠ ʬʫʥʢʮʠʿʠ ʙʠʦʜʠʥʘʤʠʯʢʦʛ ʦʜʛʦʚʦʨʘ STHT. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 
ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʫʭʚʘʪʘʣʘ ʩʫ ʠʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ WBV ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʧʦʙʫʜʘʤʘ, ʨʘʟʣʠʯʠʪʠʤ ʫʛʣʦʚʠʤʘ ʥʘʛʠʙʘ ʥʘʩʣʦ-
ʥʘ ʩʝʜʠʰʪʘ ʠ ʧʨʘʚʮʠʤʘ ʜʝʣʦʚʘˁʘ ʧʦʙʫʜʝ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʪʦʤʝ ʰʪʦ ʿʝ 30 ʠʩʧʠʪʘ-
ʥʠʢʘ ʙʠʣʦ ʠʟʣʦʞʝʥʦ ʩʣʫʯʘʿʥʠʤ WBV ʧʨʠ ʿʝʜʥʦʦʩʥʠʤ ʠʣʠ ʚʠʰʝʦʩʥʠʤ ʚʠʙʨʘʮʠʿʘʤʘ ʟʘ ʪʨʠ ʧʦʙʫʜʝ ʫ ʬʨʝʢʚʝʥʪʥʦʤ ʦʧʩʝ-
ʛʫ 0,1 Hz ï 20 Hz, ʠ ʪʨʠ ʫʛʣʘ ʥʘʛʠʙʘ ʥʘʩʣʦʥʘ ʩʝʜʠʰʪʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʧʦʜʘʪʘʢʘ ʦ ʧʦʥʘʰʘˁʫ ʪʝʣʘ 
ʚʦʟʘʯʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʩʝʜʝˁʘ ʫʪʚʨʹʝʥ ʿʝ ʨʘʥʛ ʫʪʠʮʘʿʘ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʦʥʘʥʪʥʫ ʬʨʝʢʚʝʥʮʠʿʫ. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ, 
ʬʦʨʤʠʨʘʥ ʿʝ LSTM ʤʦʜʝʣ ʚʝʰʪʘʯʢʝ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ ʢʦʿʠ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʘʥʪʨʦʧʦʤʝʪʨʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʘʥʠʢʘ 
ʠ ʧʦʣ ʠ ʢʦʿʠ ʿʝ ʫ ʩʪʘˁʫ ʜʘ ʠʟʚʨʰʠ ʦʮʝʥʫ ʦʩʮʠʣʘʪʦʨʥʝ ʫʜʦʙʥʦʩʪʠ ʪʝʣʘ ʯʦʚʝʢʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʨʘʟʚʠ-
ʿʝʥʠ ʤʦʜʝʣ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ ʠʤʘ ʘʜʝʢʚʘʪʥʫ ʧʨʝʮʠʟʥʦʩʪ ʙʠʦʜʠʥʘʤʠʯʢʦʛ ʤʦʜʝʣʠʨʘˁʘ. ʋ ʧʨʝʜʚʠʹʘˁʫ ʩʫ ʫʟʝʪʝ ʫ ʦʙʟʠʨ 
ʘʥʪʨʦʧʦʤʝʪʨʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʘʥʠʢʘ, ʨʘʟʣʠʯʠʪʝ ʘʤʧʣʠʪʫʜʝ ʚʠʙʨʘʮʠʿʘ ʠ ʫʛʣʦʚʠ ʥʘʛʠʙʘ ʥʘʩʣʦʥʘ ʩʝʜʠʰʪʘ, ʢʘʦ ʠ 
ʨʘʟʣʠʯʠʪʠ ʧʨʘʚʮʠ ʧʦʙʫʜʘ. ʄʦʜʝʣ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʧʨʝʜʚʠʹʘ ʬʫʥʢʮʠʿʫ ʬʨʝʢʚʝʥʪʥʦʛ ʦʜʟʠʚʘ STHT ʫ ʬʨʝʢʚʝʥʪʥʦʤ ʜʦʤʝʥʫ, 
ʘ ʪʘʢʦʹʝ ʠ ʜʘ ʧʨʝʜʚʠʹʘ ʦʩʮʠʣʘʪʦʨʥʫ ʫʜʦʙʥʦʩʪ ʥʘ ʙʘʟʠ ʧʦʥʜʝʨʠʩʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫʙʨʟʘˁʘ, ʫ ʚʨʝʤʝʥʩʢʦʤ ʜʦʤʝʥʫ, ʜʝʬʠ-
ʥʠʩʘʥʦ ʩʪʘʥʜʘʨʜʦʤ SRPS ISO 2631ï1:2014. 
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ʬ  ̓ʶ˳˰̏ɯʧ̲̄˸̶̍̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˁ˰̖̲̗̓̄̎ɯ̔̄̍̄̈˰̖̏̑ɯ̖̔˰̈̍̑ɯ̈˰̑ɯ̏̑˳̄ɯ̝˰̂̏̑ɯ̄̂̎˸̳̏̄˳̄ɯ 

̎˰̖˸̲̓̄˰̍ɯɬ ̄ ̖̔̒̄̄˳˰̴˰ɯ̄ɯ̒̓̄̎˸̏˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƘȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯˈ˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˬ̭̑̓˸ɯʨ̗̈˸̶̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ɯɯ 

˄̝̓̑ȭɯ˷̓ɯˏ˰̖̄̎˰ɯʱ̄˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯʥ˷˰̎̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʧʨʠʤʝʥʦʤ ʥʘʪʨʠʿʫʤ ʩʠʣʠʢʘʪʥʦʛ ʩʪʘʢʣʘ ʟʘ ʙʘʟʠʨʘˁʝ ʠ ʩʪʝʟʘˁʝ ʤʦʞʝ 
ʫʩʧʝʰʥʦ ʠʟʚʝʩʪʠ ʤʘʰʠʥʩʢʘ ʦʙʨʘʜʘ ʪʘʥʢʦʟʠʜʥʠʭ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʩʣʦʞʝʥʝ ʢʦʥʪʫʨʝ. ʆʜʥʦʩ ʚʠʩʠʥʝ ʠ ʜʝʙˀʠʥʝ ʟʠʜʘ 
ʩʣʦʞʝʥʝ ʢʦʥʪʫʨʝ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʿʝ ʥʝʫʧʦʨʝʜʠʚʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʜʦ ʩʘʜʘ ʦʩʪʚʘʨʝʥʝ ʦʜʥʦʩʝ ʫ ʣʠʪʝʨʘʪʫʨʠ. ʅʘʜʘˀʝ, 
ʥʘʪʨʠʿʫʤ ʩʠʣʠʢʘʪʥʦ ʩʪʘʢʣʦ ʿʝ ʣʘʢʦ ʜʦʩʪʫʧʘʥ ʤʘʪʝʨʠʿʘʣ ʥʠʩʢʝ ʮʝʥʝ ʢʦʰʪʘˁʘ ʢʦʿʠ ʧʦʤʝʰʘʥ ʩʘ ʰʘʤʦʪʥʠʤ ʙʨʘʰʥʦʤ 
ʦʯʚʨʰ˂ʘʚʘ ʥʘ ʩʦʙʥʦʿ ʠ ʧʦʚʠʰʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ, ʘ ʠʩʪʦ ʪʘʢʦ ʩʝ ʿʝʜʥʦʩʪʘʚʥʦ ʨʘʩʪʚʘʨʘ ʫ ʚʦʜʠ. 
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ʬ  ̓ˆ̳̎̄˰̏˰ɯˈ̑̎˰̤˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˁ̗̎˸̡̓̄̈˰ɯ̄ɯ˸̈̔̒˸̓̄̎˸̖̏˰̍̏˰ɯ˰̏˰̍̄̂˰ɯ̈˰̓˷̄̑̎̄̑̒˰̖̲̄˸  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƖƘȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˏ̄̍̄̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ˸̍̄˲̑̓ɯʶ̔˰̄̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʿ˰̂˰̓ɯʨ˸̠̍̄̈̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

ʬ̓ɯʶ˴̑̓ɯˆ˰˳˸̶̳̄Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ɯ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˰̏ɯʬ˰˳̄˷̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʦʙʫʭʚʘʪʘ ʘʥʘʣʠʟʫ ʭʠʧʝʨʪʨʦʬʠʯʥʝ ʠ ʜʠʣʘʪʘʪʠʚʥʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʿʝ, ʢʘʦ ʠ ʧʨʠʜʨʫʞʝʥʠʭ ʙʦ-
ʣʝʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʘʦʨʪʥʫ ʩʪʝʥʦʟʫ. ʂʨʝʠʨʘʥʠ ʩʫ ʨʘʟʣʠʯʠʪʠ 3D ʧʘʨʘʤʝʪʘʨʩʢʠ ʤʦʜʝʣʠ ʣʝʚʝ ʩʨʯʘʥʝ ʢʦʤʦʨʝ ʠ 3D ʤʦ-
ʜʝʣʠ ʨʝʘʣʥʝ ʘʥʘʪʦʤʩʢʝ ʛʝʦʤʝʪʨʠʿʝ ʘʦʨʪʥʦʛ ʢʦʨʝʥʘ ʠ ʮʝʣʦʛ ʩʨʮʘ. ɼʝʦ ʧʦʜʘʪʘʢʘ ʠʟ ʩʧʨʦʚʝʜʝʥʝ ʢʣʠʥʠʯʢʝ ʩʪʫʜʠʿʝ ʠ ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʘʨʜʠʦʤʠʦʧʘʪʠʿʝ ʠʩʢʦʨʠʰ˂ʝʥʠ ʩʫ ʟʘ ʨʘʟʚʦʿ ʠ ʚʘʣʠʜʘʮʠʿʫ ʥʫʤʝʨʠʯʢʠʭ ʤʦʜʝʣʘ, ʩʪʨʘʪʠʬʠʢʘ-
ʮʠʿʫ ʨʠʟʠʢʘ ʦʜ ʧʨʦʛʨʝʩʘ ʢʘʨʜʠʦʤʠʦʧʘʪʠʿʝ ʠ ʤʦʜʝʣʠʨʘˁʝ ʜʝʿʩʪʚʘ ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘ ʣʝʢʦʚʘ ʥʘ ʩʨʯʘʥʫ ʬʫʥʢʮʠʿʫ, ʰʪʦ 
ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʫʙʨʟʘˁʫ ʨʘʟʚʦʿʘ ʥʦʚʠʭ ʣʝʢʦʚʘ ʠ ˁʠʭʦʚʦʤ ʧʨʝʪʢʣʠʥʠʯʢʦʤ ʠʩʧʠʪʠʚʘˁʫ. ʉʠʤʫʣʘʮʠʿʝ ʩʘ 3D ʧʘʨʘʤʝ-
ʪʘʨʩʢʠʤ ʤʦʜʝʣʠʤʘ ʣʝʚʝ ʩʨʯʘʥʝ ʢʦʤʦʨʝ ʠʟʚʝʜʝʥʝ ʩʫ ʧʦʤʦ˂ʫ ʩʧʨʝʛʥʫʪʠʭ ʤʠʢʨʦ ʠ ʤʘʢʨʦʤʦʜʝʣʘ, ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʝ ʢʦʥʘʯ-
ʥʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʬʣʫʠʜ-ʩʦʣʠʜ ʠʥʪʝʨʘʢʮʠʿʦʤ. ʀʥʪʝʨʘʢʮʠʿʝ ʣʝʢʦʚʘ ʩʘ ʢʘʨʜʠʦʤʠʦʮʠʪʠʤʘ ʦʜʨʝʹʝʥʝ ʩʫ ʫ ʦʢʚʠʨʫ ʝʢʩʧʝʨʠ-
ʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʨʯʘʥʦʛ ʪʢʠʚʘ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʫ ʩʧʨʝʛʥʫʪʠ ʚʠʰʝʩʢʘʣʥʠ ʤʦʜʝʣ, ʢʘʢʦ ʙʠ ʩʝ 
ʦʜʨʝʜʠʦ ʝʬʝʢʘʪ ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘ ʣʝʢʦʚʘ ʥʘ 3D ʤʦʜʝʣ ʣʝʚʝ ʢʦʤʦʨʝ ʩʨʮʘ. ʀʤʧʣʝʤʝʥʪʠʨʘʥʠ ʩʫ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʤʦʜʝ-
ʣʠ ʤʠʰʠ˂ʘ. ʅʘ 3D ʤʦʜʝʣʠʤʘ ʨʝʘʣʥʝ ʘʥʘʪʦʤʩʢʝ ʛʝʦʤʝʪʨʠʿʝ ʩʠʤʫʣʠʨʘʥ ʿʝ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʩʪʝʧʝʥʘ ʘʦʨʪʥʝ ʩʪʝʥʦʟʝ ʥʘ 
ʦʜʟʠʚʝ ʬʣʫʠʜʘ ʠ ʩʦʣʠʜʘ ʠ ʜʠʩʢʫʪʦʚʘʥʘ ʿʝ ˁʝʥʘ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʭʠʧʝʨʪʨʦʬʠʿʦʤ ʠ ʘʦʨʪʦʧʘʪʠʿʦʤ. ʇʨʝʜʩʪʘʚˀʝʥʝ ʤʝʪʦʜʝ ʠ 
ʨʝʟʫʣʪʘʪʠ ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʪʠʧʦʚʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʿʝ ʠ ʧʨʠʜʨʫʞʝʥʠʭ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠʭ ʙʦʣʝ-
ʩʪʠ ʠʤʘ˂ʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʢʣʠʥʠʯʢʝ ʩʤʝʨʥʠʮʝ ʠ ʙʫʜʫ˂ʝ ʧʨʘʚʮʝ ʣʝʯʝˁʘ ʧʘʮʠʿʝʥʘʪʘ. 
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ʬ  ̓ʥ̍˸̈̔˰̏˷̓˰ɯʨ̗̍̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˁ̗̎˸̡̓̄̈˰ɯ̄ɯ˸̈̔̒˸̓̄̎˸̖̏˰̍̏˰ɯ˰̏˰̍̄̂˰ɯ̗̖̠̄˰̲˰ɯ̎̑˷̝̄̄̈̑˳˰̏˸ɯ̒̑˳̤̓̄̏˸ɯ
̄̎̒̍˰̖̏˰ɯ̏˰ɯ̠̒̓̑˸̔ɯ̂˰̓˰̖̔˰̴˰ɯ˲̗̖̏˸ɯ̖̈̑̔̄  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƖƜȭɯƕƕȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˏ̄̍̄̒̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̍̄˲̑̓ɯʶ̔˰̄̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯ˅̶̖̄̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̎˸˷̠̞̄̄̏̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯˀ˰̓̈̑ɯʱ̄˳˰̏̑˳̶̄Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ɯ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̝̄̏̑̓̎˰̠̄̑̏˸ɯ̖˸̞̏̑̍̑˴̲̄˸Ȯɯʺ̓˰˴̗̲˸˳˰̠ɯ 

˄̝̓̑ȭɯ˷̓ɯʿ̗̈˰̔ɯ˅˰̶̗̔̍̄ 

ˀ˸˷̠̄̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʦʩʝʯʥʠ ʞʠʚʦʪʥʠ ʚʝʢ ʚʝʰʪʘʯʢʦʛ ʢʫʢʘ ʿʝ 15 ʛʦʜʠʥʘ, ʜʦʢ ʦʢʦ 10% ʧʘʮʠʿʝʥʘʪʘ ʤʦʨʘ ʜʘ ʩʝ ʧʦʜʚʨʛʥʝ ʨʝʚʠʟʠʦʥʦʿ ʦʧʝ-
ʨʘʮʠʿʠ, ʫ ʨʦʢʫ ʦʜ 10 ʛʦʜʠʥʘ ʦʜ ʧʨʠʤʘʨʥʝ ʦʧʝʨʘʮʠʿʝ ʟʘʤʝʥʝ. ɿʥʘʯʘʿʘʥ ʙʨʦʿ ʦʚʠʭ ʦʧʝʨʘʮʠʿʘ ʿʝ ʧʦʩʣʝʜʠʮʘ ʘʩʝʧʪʠʯʥʦʛ ʨʘʟ-
ʣʘʙʘʚˀʝˁʘ ʠʤʧʣʘʥʪʘ. ʂʘʢʦ ʙʠ ʩʝ ʩʤʘˁʠʣʘ ʧʦʪʨʝʙʘ ʟʘ ʨʝʚʠʟʠʦʥʠʤ ʦʧʝʨʘʮʠʿʘʤʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʩʝ ʧʨʠʣʠʢʦʤ ʟʘʤʝʥʝ 
ʟʛʣʦʙʘ ʢʫʢʘ ʚʝʰʪʘʯʢʠʤ ʜʝʣʦʚʠʤʘ ʦʙʝʟʙʝʜʠ ʰʪʦ ʙʦˀʠ ʢʦʥʪʘʢʪ ʠʟʤʝʹʫ ʢʦʩʪʠ ʠ ʩʪʝʤʘ ʬʝʤʦʨʘʣʥʦʛ ʜʝʣʘ ʚʝʰʪʘʯʢʦʛ ʢʫʢʘ. 
ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʩʤʘˁʫʿʫ ʤʠʢʨʦʧʦʢʨʝʪʠ ʥʘ ʤʝʩʪʫ ʢʦʥʪʘʢʪʘ ʢʦʩʪʠ ʠ ʠʤʧʣʘʥʪʘ, ʰʪʦ ʧʦʤʘʞʝ ʧʨʠʣʠʢʦʤ ʧʨʦʮʝʩʘ ʫʨʘʩʪʘˁʘ 
ʢʦʩʪʠ ʫ ʠʤʧʣʘʥʪ. ɱʝʜʘʥ ʦʜ ʥʘʯʠʥʘ ʜʘ ʩʝ ʦʚʦ ʧʦʩʪʠʛʥʝ ʿʝ ʧʨʠʤʝʥʘ ʠʤʧʣʘʥʪʘ ʤʦʜʠʬʠʢʦʚʘʥʝ ʧʦʚʨʰʠʥʝ. ʋ ʦʢʚʠʨʫ ʪʝʟʝ, 
ʧʨʠʤʝˁʝʥʘ ʿʝ ʤʝʪʦʜʘ ʢʦʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ, ʫ ʮʠˀʫ ʘʥʘʣʠʟʝ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʪʦʧʦʛʨʘʬʠʿʘ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʫ ʩʤʠʯʫ˂ʝʛ 
ʥʘʧʦʥʘ ʥʘ ʧʦʚʨʰʠʥʠ ʠʤʧʣʘʥʪʘ. ɺʝʣʠʢʠ ʥʘʧʦʥ ʩʤʠʮʘˁʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʦʢʦʣʥʦ ʪʢʠʚʦ, ʪʘʢʦ ʜʘ ʿʝ ʮʠˀ ʠʟʘʙʨʘʪʠ ʪʦ-
ʧʦʛʨʘʬʠʿʝ, ʢʦʜ ʢʦʿʠʭ ʿʝ ʥʘʧʦʥ ʩʤʠʮʘˁʘ ʰʪʦ ʤʘˁʠ. ɸʥʘʣʠʟʠʨʘʥʦ ʿʝ ʧʨʝʢʦ 60 ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʝʣʘ, ʢʘʢʦ ʙʠ ʩʝ ʙʦˀʝ ʨʘʟʫ-
ʤʝʣʦ ʢʘʢʦ ʨʘʟʣʠʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʧʦʣʫʮʠʣʠʥʜʨʠʯʥʠʭ ʤʦʜʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʠ ʠʤʧʣʘʥʪʘ, ʫʪʠʯʫ ʥʘ ʨʘʩʧʦʜʝʣʫ ʥʘʧʦʥʘ 
ʩʤʠʮʘˁʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʥʫʤʝʨʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʘʣʛʦʨʠʪʤʠʤʘ ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠ-
ʛʝʥʮʠʿʝ, ʟʘ ʠʟʜʚʘʿʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʥʘʿʚʠʰʝ ʫʪʠʯʫ ʥʘ ʨʘʩʧʦʜʝʣʫ ʩʤʠʯʫ˂ʝʛ ʥʘʧʦʥʘ. ʇʨʠʢʘʟʘʥʘ ʿʝ ʠ ʤʝʪʦʜʦʣʦʛʠʿʘ ʟʘ in 
vitro ʚʘʣʠʜʘʮʠʿʫ ʤʦʜʝʣʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʚʘ ʩʝʛʤʝʥʪʘ: ʬʠʟʠʯʢʦ ʢʨʝʠʨʘˁʝ ʪʦʧʦʛʨʘʬʠʿʘ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʝ ʝʣʝʢʪʨʦʥʩʢʦʛ 
ʩʥʦʧʘ ʠ ʝʚʘʣʫʘʮʠʿʘ ʚʠʿʘʙʠʣʥʦʩʪʠ ˂ʝʣʠʿʘ ʥʘ ʤʦʜʠʬʠʢʦʚʘʥʦʿ ʧʦʚʨʰʠʥʠ. 
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ʬ  ̓ʥ̍˸̈̔˰̏˷˰̓ɯˀȭɯˁ˸̤̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̈̔̒˸̓̄̎˸̖̏˰̍̏̑ɯ̄ɯ̖˸̲̑̓̄̔̈̑ɯ̖̄̔̓˰˼̄˳˰̴˸ɯ̔̑̍˰̓̏̑˴ɯ̲̒̓̄˸̎̏̄̈˰ɯ̔˰ 

̖̓̑˰̠̄̑̏̄̎ɯ˰̒̔̑̓˲˸̓̄̎˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƚȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯʿ̶̗̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̗̤˰̏ɯʩ̑̓˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̍̄̎̄̓ɯˆ̖˸̝˰̏̑˳̶̄ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

˄̝̓̑ȭɯ˷̓ɯˁ̑˳˰̈ɯˁ̶̄̈̑̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˁ̶̄̈̑̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯˆ˰̤˰ɯ˄˰˳̍̑˳̶̄ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʥʦʚʠ ʩʦʣʘʨʥʠ ʧʨʠʿʝʤʥʠʢ ʥʘʩʪʘʦ ʢʦʤʙʠʥʦʚʘˁʝʤ ʨʘʚʥʠʭ ʘʧʩʦʨʙʝʨ-
ʩʢʠʭ ʧʣʦʯʘ (ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʨʘʚʥʝ ʩʦʣʘʨʥʝ ʧʨʠʿʝʤʥʠʢʝ) ʠ ʩʪʘʢʣʝʥʠʭ ʮʝʚʠ (ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʚʘʢʫʫʤʩʢʝ ʩʦʣʘʨʥʝ 
ʧʨʠʿʝʤʥʠʢʝ) ʩʘ ʧʦʪʧʫʥʦ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʤ (ʚʨʝʤʝʥʩʢʠ ʢʦʥʪʨʦʣʠʩʘʥʠʤ) ʤʝʭʘʥʠʟʤʦʤ ʟʘ ʨʝʣʘʪʠʚʥʦ ʿʝʜʥʦʦʩʥʦ ʧʨʘ˂ʝˁʝ 
ʢʨʝʪʘˁʘ ʧʦʣʦʞʘʿʘ ʉʫʥʮʘ ʫ ʧʨʘʚʮʫ ʠʩʪʦʢïʟʘʧʘʜ ʦʢʦ ʥʘʛʥʫʪʝ ʩʝʚʝʨïʿ ʫʛ ʦʩʝ ʨʦʪʘʮʠʿʝ (ʈʪɸʉʇ). ʈʪɸʉʇ ʩʦʣʘʨʥʘ ʢʦʥʩʪʨʫʢ-
ʮʠʿʘ ʿʝ ʪʦʢʦʤ ʯʝʪʚʦʨʦʤʝʩʝʯʥʦʛ ʧʝʨʠʦʜʘ (ʦʜ 15. ʿʫʣʘ ʜʦ 15. ʦʢʪʦʙʨʘ 2021. ʛʦʜʠʥʝ) ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠ ʪʝʦʨʠʿʩʢʠ ʠʩʪʨʘ-
ʞʝʥʘ ʥʘ ʌʘʢʫʣʪʝʪʫ ʠʥʞʝˁʝʨʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʫʟ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʨʝʹʝˁʝ ʩʘ ʢʣʘʩʠʯʥʠʤ ʨʘʚʥʠʤ 
ʩʦʣʘʨʥʠʤ ʧʨʠʿʝʤʥʠʢʦʤ (ʈʉʇ), ʢʦʤʝ ʿʝ ʙʠʣʘ ʜʦʜʝˀʝʥʘ ʫʣʦʛʘ ʢʦʥʪʨʦʣʥʦʛ ʫʨʝʹʘʿʘ. ʆʙʘ ʩʦʣʘʨʥʘ ʧʨʠʿʝʤʥʠʢʘ ʧʦʩʝʜʦʚʘʣʘ 
ʩʫ ʫ ʩʚʦʤ ʩʢʣʦʧʫ ʠʩʪʠ ʪʠʧ ʘʧʩʦʨʙʝʨʘ. ʈʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʈʪɸʉʇ ʠʤʘ ʚʝ˂ʫ ʧʨʦ-
ʩʝʯʥʫ ʜʥʝʚʥʫ ʩʧʝʮʠʬʠʯʥʫ ʪʦʧʣʦʪʥʫ ʩʥʘʛʫ (8,07ï22,59%) ʠ ʪʝʨʤʠʯʢʫ ʝʬʠʢʘʩʥʦʩʪ (8,48ï22,83%) ʦʜ ʈʉʇ. ʈʪɸʉʇ ʠ ʈʉʇ 
ʪʝʦʨʠʿʩʢʠ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚˀʝʥʠ ʫ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ, ʧʦʢʘʟʘʣʠ ʩʫ ʩʣʘʛʘˁʝ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʤʝʨʝˁʠʤʘ. 
ʊʦ ʟʥʘʯʠ ʜʘ ʩʫ ʧʨʦʩʝʯʥʝ ʜʥʝʚʥʝ ʘʧʩʦʣʫʪʥʝ ʛʨʝʰʢʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʤʝʨʝˁʘ ʙʠʣʝ ʤʘˁʝ ʦʜ 10% ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʥʝ 
ʜʥʝʚʥʝ ʪʝʦʨʠʿʩʢʝ ʚʨʝʜʥʦʩʪʠ. ʋʧʨʢʦʩ ʜʝʣʠʤʠʯʥʦʤ ʩʤʘˁʝˁʫ ʪʦʧʣʦʪʥʝ ʩʥʘʛʝ ʠ ʪʝʨʤʠʯʢʝ ʝʬʠʢʘʩʥʦʩʪʠ (ʟʙʦʛ ʧʨʠʩʫʩʪʚʘ 
ʝʬʝʢʪʘ ʩʦʣʘʨʥʦʛ ʩʝʥʯʝˁʘ ʠ ʫʣʘʛʘˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ), ʥʦʚʠ ʩʦʣʘʨʥʠ ʢʦʥʮʝʧʪ ʧʦʟʠʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʨʘʟʚʦʿʫ ʩʦʣʘʨʥʝ 
ʪʝʭʥʠʢʝ. ɻʣʘʚʥʘ ʧʨʝʜʥʦʩʪ ʈʪɸʉʇ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ (ʢʦʥʮʝʥʪʨʠʰʫ˂ʝ ʠ ʧʦʢʨʝʪʥʝ) ʩʦʣʘʨʥʝ ʧʨʠʿʝʤʥʠʢʝ ʦʛʣʝʜʘ ʩʝ ʫ ˁʝ-
ʛʦʚʦʿ ʢʦʤʧʘʢʪʥʦʩʪʠ, ʿʝʨ ʥʝ ʟʘʭʪʝʚʘ ʢʦʨʠʰ˂ʝˁʝ ʜʦʜʘʪʥʠʭ ʨʝʬʣʝʢʪʫʿʫ˂ʠʭ ʠ ʢʦʥʮʝʥʪʨʠʰʫ˂ʠʭ ʝʣʝʤʝʥʘʪʘ, ʥʠʪʠ ʬʠʢʩʥʠʭ, 
ʥʠʪʠ ʧʦʢʨʝʪʥʠʭ. 

 

 



 

 100                                                                                      ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                   

ʬ  ̓ʱ˸̳̈̑ɯʿ˰̂˰̓˸˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̠̓̑˸̏˰ɯ̖̄̏˸˴̖̓̄˸̖˰ɯ̄ɯ˳˸̈˰ɯ̡˸̡̍̄̏˸ɯ̖̗̠̲̈̑̏̔̓̈̄˸ɯ˳˸̞̍̄̈̄ɯ̗̓˷˰̞̓̔̈̄ 

̎˰̤̄̏˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˀ̄̍̑˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̄̓̑̔̍˰˳ɯʱ̄˳̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˅˰̶̈̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˅̑˷̳̗̑˲ɯʨ̗̲˰̏˰̠ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˈ̑˷̑̓ɯʨ˰̠˸˳ 

ʩ̓˰̭˸˳̄̏̔̈̑-˰̞̖̓̄˸̖̈̑̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʦʠʟʚʦʜˁʘ ʣʠʛʥʠʪʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʩʝ ʚʨʰʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠʤ ʢʦʧʦʚʠʤʘ ʫ ʨʫʜʘʨʩʢʠʤ ʙʘʩʝʥʠʤʘ ʫ ʃʘʟʘʨʝʚʮʫ ʠ 
ʂʦʩʪʦʣʮʫ. ʋ ʮʠˀʫ ʧʨʦʠʟʚʦʜˁʝ ʫʛˀʘ, ʥʘ ʧʦʚʨʰʠʥʩʢʠʤ ʢʦʧʦʚʠʤʘ ʿʝ ʘʥʛʘʞʦʚʘʥʘ ʙʨʦʿʥʘ ʠ ʨʘʟʥʦʚʨʩʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ. 
ʇʦʪʨʝʙʘ ʟʘ ʚʠʩʦʢʦʤ ʢʘʧʘʮʠʪʘʪʠʚʥʦʤ ʠʩʢʦʨʠʰ˂ʝʥʦʰ˂ʫ ʩʠʩʪʝʤʘ, ʩʪʘʨʦʩʪ ʙʘʛʝʨʘ ʠ ʪʝʰʢʠ ʫʩʣʦʚʠ ʦʪʢʦʧʘʚʘˁʘ ʜʦʚʝʣʠ ʩʫ 
ʜʦ ʟʥʘʪʥʦʛ ʧʦʨʘʩʪʘ ʥʝʧʨʝʜʚʠʹʝʥʠʭ ʪʝʭʥʠʯʢʠʭ ʟʘʩʪʦʿʘ ʢʦʿʠ ʩʫ ʯʝʩʪʦ ʠʤʘʣʠ ʠ ʪʝʰʢʝ ʧʦʩʣʝʜʠʮʝ ʧʦ ʙʘʛʝʨ, ʢʘʦ ʠ ʚʠʰʝʤʝ-
ʩʝʯʥʘ, ʠʣʠ ʚʠʰʝʛʦʜʠʰˁʘ ʠʩʧʘʜʘˁʘ ʠʟ ʩʠʩʪʝʤʘ. ʎʠˀ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʨʘʟʚʦʿ ʤʝʪʦʜʦʣʦʛʠʿʝ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 
ʚʠʰʝ ʪʝʭʥʠʢʘ ʟʘ ʜʦʙʠʿʘˁʝ ʢʚʘʣʠʪʝʪʥʠʭ ʨʝʟʫʣʪʘʪʘ ʦ ʧʨʦʮʝʥʠ ʠʥʪʝʛʨʠʪʝʪʘ ʠ ʚʝʢʘ ʯʝʣʠʯʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʚʝʣʠʢʠʭ ʨʫʜʘʨ-
ʩʢʠʭ ʤʘʰʠʥʘ, ʢʦʨʠʰ˂ʝˁʝʤ ʥʫʤʝʨʠʯʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʤʝʪʦʜʘ. ʊʝʭʥʠʢʝ ʩʝ ʩʘʩʪʦʿʝ ʦʜ ʠʩʧʠʪʠʚʘˁʘ ʩʘ ʠ ʙʝʟ ʨʘʟʘʨʘˁʘ 
ʯʝʣʠʯʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʤʝʨʝˁʘ, ʢʦʤʧʿʫʪʝʨʩʢʦʛ ʤʦʜʝʣʠʨʘˁʘ, ʧʨʦʨʘʯʫʥʘ ʢʦʥʩʪʨʫʢʮʠʿʝ ʧʨʠʤʝʥʦʤ ʤʝ-
ʪʦʜʝ ʢʦʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʠʪʝʨʘʪʠʚʥʠʤ ʫʩʘʛʣʘʰʘʚʘˁʝʤ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ. ʇʨʠʤʝʥʘ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦ-
ʜʦʣʦʛʠʿʝ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʨʦʪʦʨʥʦʤ ʙʘʛʝʨʫ SchRs 800/1,2x2.5 ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʦʚʨʰʠʥʩʢʦʤ ʢʦʧʫ Ăɼʨʤʥʦῤ ʫ ʂʦʩʪʦʣʮʫ. 
ɹʘʛʝʨ ʿʝ ʪʦʢʦʤ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʧʦʢʘʟʠʚʘʦ Ăʣʦʰʝ ʧʦʥʘʰʘˁʝῤ, ʦʜʥʦʩʥʦ ʜʦʣʘʟʠʣʦ ʿʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʜʦ ʧʦʿʘʚʝ ʧʨʩʣʠʥʘ ʥʘ 
ʯʝʣʠʯʥʦʿ ʢʦʥʩʪʨʫʢʮʠʿʠ Ăʇῤ ʥʦʩʘʯʘ ʙʘʛʝʨʘ, ʰʪʦ ʿʝ ʟʘʭʪʝʚʘʣʦ ʟʘʫʩʪʘʚˀʘˁʝ ʨʘʜʘ ʙʘʛʝʨʘ ʨʘʜʠ ʧʦʧʨʘʚʢʠ. ʀʟʣʘʟ ʠʟ ʤʝʪʦʜʦ-
ʣʦʛʠʿʝ ʩʫ ʩʘʟʥʘˁʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʜʨʝʹʠʚʘˁʝ ʨʝʘʣʥʦʛ ʧʦʥʘʰʘˁʘ ʢʦʥʩʪʨʫʢʮʠʿʝ ʫ ʝʢʩʧʣʦʘʪʘʮʠʿʠ, ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʠ 
ʨʘʜʥʦʛ ʚʝʢʘ, ʢʘʦ ʠ ʫʟʨʦʢʘ ʣʦʰʝʛ ʧʦʥʘʰʘˁʘ ʢʦʥʩʪʨʫʢʮʠʿʝ. ʅʘ ʦʩʥʦʚʫ ʪʠʭ ʩʘʟʥʘˁʘ ʤʦʛʫ ʩʣʝʜʠʪʠ ʦʜʨʝʹʝʥʝ ʘʢʪʠʚʥʦʩʪʠ, 
ʯʠʿʦʤ ʧʨʠʤʝʥʦʤ ʩʝ ʢʦʥʩʪʨʫʢʮʠʿʘ ʧʦʙʦˀʰʘʚʘ, ʦʜʥʦʩʥʦ ʧʦʚʝ˂ʘʚʘ ʿʦʿ ʩʝ ʨʘʜʥʠ ʚʝʢ, ʘ ʩʘʤʠʤ ʪʠʤ ʩʝ ʧʦʚʝ˂ʘʚʘ ʠ ʨʘʜʥʠ ʚʝʢ 
ʮʝʣʝ ʨʫʜʘʨʩʢʝ ʤʘʰʠʥʝ. ʊʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫ ʙʠʪʠ: ʥʘʩʪʘʚʘʢ ʜʘˀʝʛ ʨʘʜʘ ʨʫʜʘʨʩʢʝ ʤʘʰʠʥʝ ʙʝʟ ʠʥʪʝʨʚʝʥʮʠʿʝ, ʟʘʪʠʤ ʩʘʥʘ-
ʮʠʿʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ, ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ, ʤʦʜʝʨʥʠʟʘʮʠʿʘ ʠʣʠ ʦʪʧʠʩ. 
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ʬ  ̓ˀ̤̄̍̑ɯʿ˰̂˰̓˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̔̓˰˼̄˳˰̴˸ɯ̠̒̓̑˸̔˰ɯ˸̈̔̒̍̑̂̄˳̏̑˴ɯ̂˰˳˰̓̄˳˰̴˰ɯ̄ɯ̈˰̓˰̖̈˸̓̄̂˰̠̲̄˰ 

˷̑˲̲̄˸̏̑˴ɯ̲̔̒̑˰ɯ˳̄̔̑̈̑̍˸˴̄̓˰̏̑˴ɯ˰̍˰̖̏̑˴ɯ̄ɯ̗̏̄̔̈̑˴̳˸̡̏̄̏̑˴ɯ̡˸̍̄̈˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̑˴˷˰̏ɯˁ˸˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̍̑˲̑˷˰̏ɯˀ̖̄̓̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯʥ˷˰̎̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˭̶̗̏̄ɯ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʬ˰̠̏̄˰ɯʧ˰̶̲̄ 

ʨ̲̑̏˰ɯ˰̈˰˷˸̲̎̄˰ɯˋ̏̄˳˸̖̓̂̄˸̖˰ɯ̑˷˲̓˰̏˸ɯɯ̗ɯʧ˸̑˴̓˰˷̗ 

ʬ̓ɯʥ̏˰ɯʥ̍̄̍Ȯɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̞˸̲̗̎̄Ȯɯ̖˸̞̏̑̍̑˴̲̗̄ɯ̄ɯ̎˸̖˰̗̍̓˴̲̗̄ɯ̗ɯʧ˸̑˴̓˰˷̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʂʘʥʜʠʜʘʪ ʿʝ ʠʟʚʨʰʠʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʫ ʧʦʩʪʦʿʝ˂ʠʭ ʪʝʦʨʠʿʩʢʠʭ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʟʥʘˁʘ ʫ ʦʙʣʘʩʪʠ ʝʢʩʧʣʦʟʠʚʥʦʛ 
ʟʘʚʘʨʠʚʘˁʘ ʠ ʤʝʪʦʜʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʝ, ʦʜʥʦʩʥʦ ʦʜʨʝʹʠʚʘˁʘ ʤʝʭʘʥʠʯʢʠʭ ʠ ʜʨʫʛʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʩʧʣʦʟʠʚʥʦ ʟʘʚʘʨʝ-
ʥʠʭ ʜʚʦʩʣʦʿʥʠʭ ʤʘʪʝʨʠʿʘʣʘ. ʋʩʧʦʩʪʘʚˀʝʥ ʿʝ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʧʦʜʨʫʯʿʘ ʝʢʩʧʣʦʟʠʚʥʦʛ ʟʘʚʘʨʠʚʘˁʘ 
ʦʛʨʘʥʠʯʝʥʦʛ ʤʥʦʛʠʤ ʫʪʠʮʘʿʥʠʤ ʬʘʢʪʦʨʠʤʘ ʠ ʧʨʦʨʘʯʫʥ ʧʘʨʘʤʝʪʘʨʘ ʟʘʚʘʨʠʚʘˁʘ, ʢʦʿʠ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ  ʧʦʪʚʨʹʝʥ. ɼʝ-
ʬʠʥʠʩʘʥ ʿʝ ʫʪʠʮʘʿ ʙʨʟʠʥʝ ʜʝʪʦʥʘʮʠʿʝ ʠ ʢʦʣʠʯʠʥʝ ʝʢʩʧʣʦʟʠʚʘ ʥʘ ʢʚʘʣʠʪʝʪ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʢʦʜ ʝʢʩʧʣʦʟʠʚʥʦʛ ʟʘʚʘʨʠʚʘˁʘ 
ʣʝʛʠʨʘʥʠʭ ʯʝʣʠʢʘ (ʦʧʨʫʞʥʦʛ ʠ ʘʣʘʪʥʦʛ) ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛ ʥʝʣʝʛʠʨʘʥʦʛ ʯʝʣʠʢʘ. ʋʪʚʨʹʝʥʝ ʩʫ ʜʝʩʪʨʫʢʪʠʚʥʝ ʠ ʥʝʜʝʩʪʨʫʢ-
ʪʠʚʥʝ ʤʝʪʦʜʝ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʝʢʩʧʣʦʟʠʚʥʦ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʧʨʠ ʯʝʤʫ ʿʝ ʢʦʥʩʪʘʪʦʚʘʥʦ ʜʘ ʩʝ ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʤʝʪʦʜʘʤʘ ʩʘ 
ʨʘʟʘʨʘˁʝʤ ʤʦʞʝ ʠʩʢˀʫʯʠʚʦ ʦʜʨʝʜʠʪʠ ʢʚʘʣʠʪʝʪ ʩʧʦʿʘ. ʊʝʨʤʠʯʢʘ ʦʙʨʘʜʘ ʩʝ ʤʦʞʝ ʫʩʧʝʰʥʦ ʠʟʚʦʜʠʪʠ ʥʘ ʝʢʩʧʣʦʟʠʚʥʦ ʟʘ-
ʚʘʨʝʥʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʧʦʪʨʝʙʘʥ ʢʚʘʣʠʪʝʪ ʪʝʨʤʠʯʢʠ ʦʙʨʘʹʝʥʦʛ ʣʝʛʠʨʘʥʦʛ (ʘʣʘʪʥʦʛ) ʯʝʣʠʢʘ. 
ʆʙʿʘʰˁʝʥʠ ʩʫ ʩʚʠ ʨʠʟʠʮʠ, ʭʘʟʘʨʜʠ ʠ ʤʝʨʝ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʝʜʫʟʝʪʠ ʧʨʠ ʠʟʚʦʹʝˁʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 
ʝʢʩʧʣʦʟʠʚʥʦʛ ʟʘʚʘʨʠʚʘˁʘ ʠ ʩʪʚʦʨʝʥʠ ʩʫ ʫʩʣʦʚʠ ʟʘ ʠʥʪʝʥʟʠʚʠʨʘˁʝ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʝʢʩʧʣʦʟʠʚʥʦʛ ʟʘʚʘʨʠʚʘˁʘ, 
ʢʘʢʦ ʩʘ ʥʘʫʯʥʦʛ ʪʘʢʦ ʠ ʧʨʘʢʪʠʯʥʦʛ ʘʩʧʝʢʪʘ. 
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ʬ  ̓ˈ̞̄̑̎̄̓ɯˀ˰̶̡̈̄ 

(ɹʘˁʘ ʃʫʢʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̏˰̍̄̂˰ɯ̓˰˷̞̏̄ɯ̈˰̓˰̖̈˸̖̓̄̔̄̈˰ɯ̄ɯ̗̗̖̏̓˰̴̤̞̄ɯ̖̑̈̑˳˰ɯ̔̏˰˴˸ɯ̔̍̑˼˸̞̏̄ɯ
̠̄̈̍̑̒̓˸̏̑̔̏̄̈˰  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯˀ˰̲̓˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʿ̠̑̂̄˰ɯʶ˳˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ ɯʧ̍˰˼˰ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯ˅˰̠̈̑˳ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯˈ̠̄˰ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˰̴̲̑ɯʿ̗̠̄ 

ʬ̠̑ȭɯ˷̓ɯˀ̤̄̍̑ɯˀ˰̖˸̶̲̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʿʚʘʞʥʠʿʠ ʨʝʟʫʣʪʘʪʠ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʩʣʝʜʝ˂ʠ: ʜʝʪʘˀʘʥ ʧʨʝʛʣʝʜ ʩʪʘˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʩʪʝʧʝʥʘ 
ʠʩʢʦʨʠʰ˂ʝˁʘ, ʛʫʙʠʪʘʢʘ ʩʥʘʛʝ, ʨʘʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʫʥʫʪʨʘʰˁʠʭ ʪʦʢʦʚʘ ʩʥʘʛʝ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʧʨʝʜʩʪʘʚˀʝʥʦ ʿʝ 
ʠ ʘʥʘʣʠʟʠʨʘʥʦ ʥʦʚʦ ʢʦʥʩʪʨʫʢʮʠʦʥʦ ʨʝʰʝˁʝ ʿʝʜʥʦʩʪʝʧʝʥʦʛ ʮʠʢʣʦ-ʧʨʝʥʦʩʥʠʢʘ ʩʘ ʪʟʚ. ʩʪʝʧʝʥʘʩʪʠʤ ʮʠʢʣʦʟʫʧʯʘʥʠʮʠʤʘ; 
ʬʦʨʤʠʨʘʥ ʿʝ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ, ʧʨʠʢʘʟʘʥ ʘʣʛʦʨʠʪʘʤ ʠ ʫʨʘʹʝʥ ʨʘʯʫʥʘʨʩʢʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʨʘʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, 
ʛʫʙʠʪʘʢʘ ʩʥʘʛʝ ʠ ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ ʿʝʜʥʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʫʪʚʨʹʝʥ ʿʝ ʫʪʠʮʘʿ ʨʝʣʝʚʘʥʪʥʠʭ ʬʘʢʪʦʨʘ ʥʘ 
ʩʪʝʧʝʥ ʠʩʢʦʨʠʰ˂ʝˁʘ ʿʝʜʥʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ, ʢʘʦ ʠ ʧʨʦʤʝʥʘ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʠʟʤʝʹʫ ʩʧʨʝʛʥʫʪʠʭ ʝʣʝʤʝʥʘ-
ʪʘ; ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʤʦʛʫ˂ʠ ʪʦʢʦʚʠ ʫʥʫʪʨʘʰˁʝ ʩʥʘʛʝ, ʧʦʿʘʚʘ ʪʟʚ. Ăʙʝʩʢʦʨʠʩʥʝ ʩʥʘʛʝῤ ʢʦʜ ʿʝʜʥʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠ-
ʢʘ ʠ ʫʩʣʦʚʠ ʧʨʠ ʢʦʿʠʤʘ ʩʝ ʿʘʚˀʘ ʧʦʜʝʣʘ ʠ ʮʠʨʢʫʣʘʮʠʿʘ ʩʥʘʛʝ ʢʦʜ ʜʚʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʦʩʤʠʰˀʝʥ ʿʝ ʦʜʛʦʚʘ-
ʨʘʿʫ˂ʠ ʥʘʯʠʥ ʦʟʥʘʯʘʚʘˁʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʠʭ ʜʚʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ, ʢʦʨʠʰ˂ʝˁʝʤ ʤʦʜʠʬʠʢʦʚʘʥʦʛ ɺʦʣʬʦʚʦʛ 
ʩʠʤʙʦʣʘ; ʨʘʟʚʠʿʝʥʘ ʿʝ ʤʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʨʘʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʛʫʙʠʪʘʢʘ ʠ ʫʥʫʪʨʘʰˁʠʭ ʪʦʢʦʚʘ ʩʥʘʛʝ ʩʣʦ-
ʞʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʨʘʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʫʥʫʪʨʘʰˁʠʭ ʪʦʢʦʚʘ ʩʥʘʛʝ ʦʛʨʘʥʠʯʝʥʠʭ ʜʚʦ-
ʩʪʝʧʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʨʘʟʚʠʿʝʥ ʿʝ ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣ ʠ ʠʟʨʘʹʝʥ ʨʘʯʫʥʘʨʩʢʠ ʧʨʦʛʨʘʤ ʟʘ ʘʥʘʣʠʟʫ ʠ ʦʜʨʝʹʠʚʘˁʝ 
ʨʘʜʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʘʨʮʠʿʘʣʥʠʭ ʛʫʙʠʪʘʢʘ, ʫʥʫʪʨʘʰˁʠʭ ʪʦʢʦʚʘ ʩʥʘʛʝ ʠ ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ ʜʚʦʩʪʝʧʝʥʠʭ ʮʠʢʣʦ-
ʧʨʝʥʦʩʥʠʢʘ; ʫʨʘʹʝʥʘ ʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʤʝʨʝˁʘ ʙʨʦʿʘ ʦʙʨʪʘʿʘ, ʦʙʨʪʥʠʭ ʤʦʤʝʥʘʪʘ ʠ ʩʪʝʧʝʥʘ ʠʩʢʦʨʠʰ˂ʝˁʘ ʥʘ ʠʟʨʘʹʝ-
ʥʠʤ ʤʦʜʝʣʠʤʘ ʧʨʦʩʪʠʭ ʠ ʩʣʦʞʝʥʠʭ ʮʠʢʣʦʧʨʝʥʦʩʥʠʢʘ; ʠʟʚʨʰʝʥʘ ʿʝ ʫʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʠ ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ ʤʘʣʘ ʨʘʟʣʠʢʘ 
ʠʟʤʝʹʫ ʪʝʦʨʠʿʩʢʠʭ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʨʝʟʫʣʪʘʪʘ. 
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ʬ  ̓ˁ̄̈̑̍˰ɯ˅˰̶̈̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̑˳˸̶˰̴˸ɯ˸̏˸̓˴˸̖̔̈˸ɯ˸̝̄̈˰̖̔̏̑̔̄ɯ̗ɯ̖̲̒̑̔̓̑˸̴̄̎˰ɯ̂˰ɯ̖̓˸̖̎˰̏ɯ̖̑̒˰˷̞̏̄ 

˳̑˷˰ɯ̖̑̒̄̎̄̂˰̠̲̄̑̎ɯ̠̒̓̑˸̔˰ɯ̈̑˷̄˴˸̖̲̔̄˸  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰Ȯɯ8. 12. 2023. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ˰̴˰ɯ˖̗̤̖˸̡̤̓̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̗̤˰̏ɯʩ̑̓˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˰̏ɯʧ̤̑̈̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ˸˲̲̤̑˰ɯ˧̑˳̶̡̄̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʱ̄˳˰̏ɯˆ̒˰̶̔̄ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯʨ̗̈˰̤̄̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗  
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- ʄʘʪʝʤʘʪʠʯʢʦ ʤʦʜʝʣʠʨʘˁʝ ʠ ʬʦʨʤʠʨʘˁʝ ʤʝʪʦʜʝ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʦʜʥʦʩʘ ʦʪʧʘʜʘ ʦʜ ʭʨʘʥʝ ʫ ʢʘʥʘʣʠʟʘ-
ʮʠʦʥʦʤ ʤʫˀʫ ʢʦʿʠ ʙʠ ʩʝ ʢʦʨʠʩʪʠʦ ʫ ʧʨʦʮʝʩʫ ʢʦʜʠʛʝʩʪʠʿʝ ʫ ʧʦʩʪʨʦʿʝˁʠʤʘ ʟʘ ʪʨʝʪʤʘʥ ʦʪʧʘʜʥʠʭ ʚʦʜʘ; 

- ɸʥʘʣʠʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʿʩʢʦʛ ʧʨʦʮʝʩʘ ʢʦʿʦʤ ʿʝ ʤʦʛʫ˂ʝ ʜʝʬʠʥʠʩʘˁʝ ʠ ʠʟʨʘʯʫʥʘʚʘˁʝ ʢʦʥʩʪʘʥʪʥʠʭ ʠ ʧʨʦʤʝʥˀʠʚʠʭ 
ʫʣʘʟʘ ʫ ʦʧʪʠʤʠʟʘʮʠʿʠ; 

- ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʜʝʬʠʥʠʩʘˁʝ ʤʘʪʝʤʘʪʠʯʢʦʛ ʤʦʜʝʣʘ ʢʦʿʠʤ ʩʝ ʫʪʚʨʹʫʿʝ ʧʨʠʥʦʩ ʙʠʦʛʘʩʘ ʫ ʬʫʥʢʮʠʿʠ ʥʝʢʝ ʦʜ ʫʣʘʟ-
ʥʠʭ ʚʝʣʠʯʠʥʘ (COD). 
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ʬ  ̓˧˰̔̎̄̏˰ɯˀ̳̲̄̑̈̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʀʅɼʋʉʊʈʀɱʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ ʀ ʀʅɾɽɳɽʈʉʂʀ 

ʄɽʅɸɷʄɽʅʊ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˀ̑˷˸̍ɯ̂˰ɯ̗̏˰̒̓˸̭˸̴˸ɯ̏˰̖̔˰˳̏̑˴ɯ̠̒̓̑˸̔˰ɯ̗ɯ̑˲̍˰̖̔̄ɯ̄̏˼˸̴˸̖̓̔˳˰ɯ̂˰̔̏̑˳˰̏ 

̏˰ɯ̒̓̄̎˸̏̄ɯ̎̑˷̗̍˰̞̓̏̄ɯ̍˰˲̑̓˰̖̲̞̑̓̄̔̈̄ɯ̔˸̖̑˳˰  
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰Ȯɯ15. 12. 2023. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̓˰̏̈̑ɯˈ˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰˷̄̏ɯˆ̖˸̝˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯʭ̶̓̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˬ̭̑̓˸ɯʨ̗̈˸̶̍̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʧʨʝʟʝʥʪʦʚʘʥ ʤʦʜʝʣ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʧʨʦʮʝʩʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʚʝʞʙʠ ʟʘʩʥʦʚʘʥ ʥʘ ʨʘʟʚʦʿʫ ʠ ʠʤʧʣʝ-
ʤʝʥʪʘʮʠʿʠ ʤʦʜʫʣʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʩʝʪʦʚʘ, ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ, ʫʟ ʧʦʩʪʠʟʘˁʝ ʤʘʢʩʠʤʘʣʥʠʭ ʪʝʭʥʦ-ʝʢʦʥʦʤʩʢʠʭ ʝʬʝʢʘʪʘ, 
ʩʪʫʜʝʥʪʠʤʘ ʦʤʦʛʫ˂ʠ ʩʘʤʦʩʪʘʣʘʥ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ, ʦʜ ʥʠʚʦʘ ʜʦʢʘʟʘ ʦʩʥʦʚʥʠʭ ʬʠʟʠʯʢʠʭ ʟʘʢʦʥʘ ʜʦ ʥʠʚʦʘ ʨʝʰʘʚʘˁʘ 
ʩʣʦʞʝʥʠʭ ʪʝʦʨʠʿʩʢʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ, ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʠ ʠʥʞʝˁʝʨʩʢʠʭ ʧʨʦʙʣʝʤʘ. ʈʘʟʚʠʿʝʥ ʿʝ ʫʥʠʚʝʨʟʘʣʘʥ ʪʝʦʨʠʿʩʢʠ 
ʤʦʜʝʣ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʨʘʟʚʦʿ ʤʦʜʫʣʘʨʥʠʭ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ʢʦʥʩʪʨʫʢʮʠʿʘ ʢʦʿʝ ʩʫ ʬʣʝʢʩʠʙʠʣʥʝ ʠ ʧʦʛʦʜʥʝ ʟʘ 
ʤʦʜʠʬʠʢʘʮʠʿʝ ʠ ʥʘʜʦʛʨʘʜˁʫ. ʈʘʟʚʦʿʫ ʤʦʜʝʣʘ ʧʨʝʪʭʦʜʝ ʘʥʘʣʠʟʘ ʿʘʯʠʥʝ ʠ ʩʪʨʫʢʪʫʨʝ ʚʝʟʝ ʠʟʤʝʹʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʠ ʢʚʘ-
ʣʠʪʘʪʠʚʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫʣʘʟʥʦʛ ʠ ʜʝʤʦʥʩʪʨʠʨʘʥʦʛ ʟʥʘˁʘ ʠ ʘʥʘʣʠʟʘ ʟʘʭʪʝʚʘ  ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʨʦʮʝʩ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 
ʚʝʞʙʠ. ʅʘ ʦʩʥʦʚʫ ʪʝʦʨʠʿʩʢʦʛ ʢʦʥʮʝʧʪʘ ʤʦʜʫʣʘʨʥʦʛ ʩʝʪʘ, ʪʝʭʥʠʯʢʦ ʨʝʰʝˁʝ ʿʝ ʙʘʟʠʨʘʥʦ ʥʘ ʩʪʘʥʜʘʨʜʥʠʤ ʘʣʫʤʠʥʠʿʫʤ-
ʩʢʠʤ ʧʨʦʬʠʣʠʤʘ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʪʝʭʥʦʣʦʰʢʠʭ ʙʘʟʘ, ʢʦʿʝ ʧʨʝʢʦ ʝʣʝʤʝʥʘʪʘ ʨʘʩʪʘʚˀʠʚʠʭ ʚʝʟʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʠʤʧʣʝʤʝʥ-
ʪʘʮʠʿʫ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʩʪʘʥʜʘʨʜʥʠʭ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʠ ʬʦʨʤʠʨʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʮʝʣʠʥʘ. ʇʦʩʪʠʟʘˁʝʤ ʨʝʢʦʥʬʠ-
ʛʫʨʘʙʠʣʥʦʩʪʠ ʨʘʜʥʦʛ ʧʨʦʩʪʦʨʘ ʦʩʪʚʘʨʝʥʘ ʿʝ ʠ ʤʦʜʫʣʘʨʥʦʩʪ ʫ ʰʠʨʝʤ ʩʤʠʩʣʫ. ɹʫʜʫ˂ʠ ʜʘ ʟʥʘʯʘʿʘʥ ʘʩʧʝʢʪ ʫ ʢʨʝʠʨʘˁʫ 
ʧʦʪʧʫʥʝ ʧʦʜʨʰʢʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʚʝʞʙʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʩʠʩʪʝʤ ʟʘ ʘʢʚʠʟʠʮʠʿʫ, ʧʨʠʢʘʟ ʠ ʯʫʚʘˁʝ ʨʝʟʫʣʪʘʪʘ ʣʘʙʦʨʘʪʦʨʠʿ-
ʩʢʠʭ ʤʝʨʝˁʘ, ʨʘʟʚʠʿʝʥʘ ʿʝ ʚʠʰʝʩʣʦʿʥʘ ʚʝʙ ʘʧʣʠʢʘʮʠʿʘ, ʯʠʿʦʤ ʧʨʠʤʝʥʦʤ ʩʫ ʤʘʢʩʠʤʠʟʠʨʘʥʝ ʧʨʝʜʥʦʩʪʠ ʢʦʿʝ ʧʨʫʞʘ ʚʝʙ 
ʦʢʨʫʞʝˁʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʪʚʘʨʘˁʝ ʫʩʣʦʚʘ ʟʘ ʢʨʝʠʨʘˁʝ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʧʫʪʘˁʘ ʫʯʝˁʘ. 
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ʬ  ̓ˁ̄̈̑̍˰ɯʺ̑̎˰̖̄̏˰ 

(ʀʚʘˁʠʮʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʀʅɼʋʉʊʈʀɱʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ ʀ ʀʅɾɽɳɽʈʉʂʀ 

ʄɽʅɸɷʄɽʅʊ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̏˰̒̓˸̭˸̴˸ɯ̠̒̓̑˸̔˰ɯ̒̓̑̄̂˳̑˷̴˸ɯ̒̓̄̎˸̏̑̎ɯ̎̑˷̝̄̄̈̑˳˰̏˸ɯ/%,$ ɯ˰̏˰̍̄̂˸ɯ̄ɯ
̎˸̖̑˷˰ɯ̖̑̒̄̎̄̂˰̠̲̄˸  

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƕƛȭɯƕȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˈ˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯʬȭɯˀ̄̍˰̏̑˳̶̄ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˰̔̎̄̏˰ɯʨ˸̶̔̄ɯʨ˰̔̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯ˓˰̡̗̈ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯʥ̍˸̶̈̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˬ˰̒˰̏ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯˁ˸̶̖̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʫʥʘʧʨʝʹʝˁʫ ʧʦʫʟʜʘʥʦʩʪʠ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ ʫ ʜʦʤʝʥʫ ʘʫ-
ʪʦʤʦʙʠʣʩʢʝ ʠʥʜʫʩʪʨʠʿʝ. PFMEA ʘʥʘʣʠʟʘ, ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʘʣʘʪʘ ʟʘ ʦʮʝʥʫ ʠ ʫʥʘʧʨʝʹʝˁʝ ʧʦʫʟʜʘʥʦʩʪʠ ʧʨʦʮʝʩʘ ʧʨʦʠʟ-
ʚʦʜˁʝ, ʯʠʿʝ ʿʝ ʢʦʨʠʰ˂ʝˁʝ ʫ ʘʫʪʦʤʦʙʠʣʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ ʧʨʦʧʠʩʘʥʦ ʠ ʟʘʭʪʝʚʘʥʦ ʩʪʘʥʜʘʨʜʦʤ IATF 16949:2016, ʧʨʦʰʠʨʝ-
ʥʘ ʿʝ ʧʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʤʝʪʦʜʘ ʠ ʪʝʭʥʠʢʘ. ʋ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ PFMEA ʘʥʘʣʠʟʝ, 
ʢʨʦʟ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ˁʝʥʠʭ ʚʘʞʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ ʫ ʨʝʣʝʚʘʥʪʥʦʿ ʣʠʪʝʨʘʪʫʨʠ, ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʨʘʟʣʠʯʠʪʝ 
MADM ʤʝʪʦʜʝ ʧʨʦʰʠʨʝʥʝ ʧʨʠʤʝʥʦʤ ʠʥʪʝʨʚʘʣʥʠʭ ʬʘʟʠ ʙʨʦʿʝʚʘ ʪʠʧʘ-2, ʢʘʦ ʠ ʤʝʪʦʜʝ ʤʝʪʘʭʝʫʨʠʩʪʠʢʝ. ʂʘʦ ʨʝʟʫʣʪʘʪ 
ʫʥʘʧʨʝʹʝˁʘ PFMEA ʘʥʘʣʠʟʝ ʧʨʦʠʩʪʝʢʣʘ ʩʫ ʪʨʠ ʥʦʚʘ ʦʧʪʠʤʠʟʘʮʠʦʥʘ ʤʦʜʝʣʘ. ʆʩʠʤ ʥʘʚʝʜʝʥʦʛ, ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʨʘʟʤʘ-
ʪʨʘʥ ʠ ʫʪʠʮʘʿ ʜʨʫʛʠʭ ʘʩʧʝʢʘʪʘ ʧʦʩʣʦʚʘˁʘ ʧʨʝʜʫʟʝ˂ʘ ʘʫʪʦʤʦʙʠʣʩʢʝ ʠʥʜʫʩʪʨʠʿʝ ʥʘ ʧʦʫʟʜʘʥʦʩʪ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ. ʉʪʦ-
ʛʘ, ʨʘʟʚʠʿʝʥ ʿʝ ʤʦʜʝʣ ʟʘ ʦʮʝʥʫ ʠ ʠʟʙʦʨ ʜʦʙʘʚˀʘʯʘ, ʢʘʦ ʠ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟʫ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚˀʝ 
ʟʘʧʦʩʣʝʥʠʭ ʥʘ ʨʘʜʥʦʤ ʤʝʩʪʫ. ʄʦʜʝʣʠ ʨʘʟʚʠʿʝʥʠ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʪʝʩʪʠʨʘʥʠ ʩʫ ʥʘ ʧʝʪ ʩʪʫʜʠʿʘ ʩʣʫʯʘʿʘ, ʢʦʿʝ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ 
ʫ ʯʝʪʠʨʠ ʧʨʝʜʫʟʝ˂ʘ ʘʫʪʦʤʦʙʠʣʩʢʝ ʠʥʜʫʩʪʨʠʿʝ. 
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ʬ  ̓ˈ̲̄˰̏˰ɯ˄˸̖̓̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʀʅɼʋʉʊʈʀɱʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ ʀ ʀʅɾɽɳɽʈʉʂʀ 

ʄɽʅɸɷʄɽʅʊ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̗̔˰˴̍˰̤˸̖̏̑̔̄ɯ̎̑˷˸̍˰ɯ̈˳˰̖̍̄˸̖˰ɯ̄ɯ̒̑̔̍̑˳̏̑˴ɯ̎̑˷˸̍˰ɯ̏˰ɯ̒˸̝̓̑̓̎˰̏̔˸ɯ
̎˰̞̍̄ɯ̄ɯ̔̓˸˷̴̞̄ɯ̒̓˸˷̗̂˸̶˰ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ȮɯƕƛȭɯƕȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˈ˰˷̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̏˸˼˰̏˰ɯˁ˸̶̖̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˀ̲̄̓˰̏˰ɯˀ̖̄̔̄˰ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯ˄̓˸˷̓˰˴ɯˀ̄̎̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯʥ̍˸̶̈̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯˬ̭̑̓˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̄̏˼˸̴˸̞̓̔̈̄ɯ̏˰̗̈˰ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʫʥʘʧʨʝʹʝˁʫ ʧʦʩʣʦʚʘˁʘ ʧʨʝʜʫʟʝ˂ʘ ʢʨʦʟ ʫʥʘʧʨʝʹʝˁʝ ʤʦʜʝʣʘ 
ʢʚʘʣʠʪʝʪʘ ʠ ʦʜʘʙʠʨ ʘʜʝʢʚʘʪʥʦʛ ʦʢʚʠʨʘ ʧʦʩʣʦʚʥʦʛ ʤʦʜʝʣʘ. ʊʝʦʨʠʿʩʢʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʩʝ ʦʛʣʝʜʘ ʫ: (1) ʤʦʜʝʣʠʨʘˁʫ 
ʥʝʠʟʚʝʩʥʠʭ ʠ ʥʝʧʨʝʮʠʟʥʠʭ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʧʦʤʦ˂ʫ ʪʝʦʨʠʿʝ ʬʘʟʠ ʩʢʫʧʦʚʘ, (2) ʨʘʟʚʦʿʫ FMADM ʤʦʜʝʣʘ ʢʦʿʠ ʩʫ ʢʦʤʙʠ-
ʥʦʚʘʥʠ ʩʘ EFQM ʤʦʜʝʣʦʤ ʠ (3) ʜʝʬʠʥʠʩʘˁʫ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʤʦʜʝʣʘ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʨʘʩʧʦʨʝʹʠʚʘˁʘ. ʋ ʫʩʣʦ-
ʚʠʤʘ ʙʨʟʠʭ ʠ ʥʝʧʨʝʢʠʜʥʠʭ ʧʨʦʤʝʥʘ ʫ ʧʦʩʣʦʚʥʦʤ ʦʢʨʫʞʝˁʫ, ʫʥʘʧʨʝʹʝˁʝ ʢʚʘʣʠʪʝʪʘ ʧʦʩʣʦʚʘˁʘ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʫ ʤʝʪʦ-
ʜʦʣʦʛʠʿʘ ʢʦʿʝ ʢʦʤʙʠʥʫʿʫ ʨʘʟʣʠʯʠʪʝ ʤʦʜʝʣʝ ʠ ʤʝʪʦʜʝ ʦʜʣʫʯʠʚʘˁʘ. ʋ ʦʢʚʠʨʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʨʘʟʚʠʿʝʥʦ ʿʝ ʪʨʠ 
ʤʦʜʝʣʘ. ʇʨʚʠ ʤʦʜʝʣ ʢʦʤʙʠʥʫʿʝ ɽʌQʄ ʤʦʜʝʣ ʩʘ ʚʠʰʝ-ʘʪʨʠʙʫʪʠʚʥʠʤ ʤʝʪʦʜʘʤʘ ʦʜʣʫʯʠʚʘˁʘ ʠ ʪʝʦʨʠʿʦʤ ʬʘʟʠ ʩʢʫʧʦʚʘ ʟʘ 
ʦʮʝʥʫ ʢʚʘʣʠʪʝʪʘ ʠ ʨʘʥʛʠʨʘˁʝ ʧʨʝʜʫʟʝ˂ʘ. ʋ ʜʨʫʛʦʤ ʨʘʟʚʠʿʝʥʦʤ ʤʦʜʝʣʫ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʣʦʚʥʠʭ ʤʦʜʝʣʘ 
ʠʟʚʨʰʝʥʦ ʿʝ ʢʦʤʙʠʥʦʚʘˁʝ ʪʝʦʨʠʿʝ ʬʘʟʠ ʩʢʫʧʦʚʘ ʠ ʤʝʪʦʜʝ ʛʨʘʥʘˁʘ ʠ ʦʛʨʘʥʠʯʘʚʘˁʘ. ʊʨʝ˂ʠ ʤʦʜʝʣ ʠʩʪʨʘʞʫʿʝ ʫʪʠʮʘʿ ʫʩʘ-
ʛʣʘʰʝʥʦʩʪʠ ʤʦʜʝʣʘ ʢʚʘʣʠʪʝʪʘ ʠ ʧʦʩʣʦʚʥʦʛ ʤʦʜʝʣʘ ʥʘ ʢˀʫʯʥʝ ʠʥʜʠʢʘʪʦʨʝ ʧʝʨʬʦʨʤʘʥʩʠ ʢʚʘʣʠʪʝʪʘ ʄʉʇ-ʘ ʢʨʦʟ ʧʨʠʤʝ-
ʥʫ ʢʦʨʝʣʘʮʠʦʥʝ ʠ ʨʝʛʨʝʩʠʦʥʝ ʘʥʘʣʠʟʝ. ʊʘʢʦʹʝ, ʧʨʠʤʝˁʝʥʝ ʩʫ ʥʝʫʨʦʥʩʢʝ ʤʨʝʞʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʥʠʚʦʘ ʧʦʙʦ-
ˀʰʘˁʘ ʦʮʝʥʝ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʝʧʦʟʥʘʚʘˁʘ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʣʦʚʥʦʛ ʤʦʜʝʣʘ. ʈʘʟʚʠʿʝʥʠ ʤʦʜʝʣʠ ʩʫ ʪʝʩʪʠʨʘʥʠ ʥʘ ʨʝʘʣʥʠʤ 
ʧʦʜʘʮʠʤʘ ʠʟ 20 ʤʘʣʠʭ ʠ ʩʨʝʜˁʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʠ ʫʟ ʦʜʨʝʹʝʥʝ ʤʦʜʠʬʠʢʘʮʠʿʝ, ʤʦʛʫ ʩʝ ʧʨʠʤʝʥʠʪʠ ʫ ʩʚʠʤ 
ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ. 
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ʬ  ̓ʨ̍˰˷̄̎̄̓ɯˬ̭̑̓˸˳̶̄ 

(ʂʨʘˀʝʚʦ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɸʐʀʅʉʂʆ ʀʅɾɽɳɽʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʶ̖̏˸̍̄˴˸̖̏̏̄ɯ̓˸˴̗̍˰̖̑̓̄ɯ̂˰̔̏̑˳˰̏̄ɯ̏˰ɯ˰˷˰̖̒̄˳̏̑̎ɯ˷̄̏˰̡̎̄̈̑̎ 

̒̓̑˴̓˰̎̄̓˰̴̗ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̂˰ɯ̎˰̤̖̄̏̔˳̑ɯ̄ɯ˴̓˰̭˸˳̄̏˰̖̓̔˳̑ɯ̗ɯʺ̓˰̳˸˳̗ȮɯƕƖȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯˆ̖̲̑˰̏̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̂˰ɯ̎˰̤̖̄̏̔˳̑ɯ̄ɯ˴̓˰̭˸˳̄̏˰̖̓̔˳̑ɯ̗ɯʺ̓˰̳˸˳̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯ˄̶̤̓̄ 

ˏ˰̗̖̈̍˸̖ɯ̂˰ɯ̎˰̤̖̄̏̔˳̑ɯ̄ɯ˴̓˰̭˸˳̄̏˰̖̓̔˳̑ɯ̗ɯʺ̓˰̳˸˳̗ 

˄̝̓̑ȭɯ˷̓ɯ˅˰˷̤̄˰ɯ˧̑˳˰̏̑˳̶̄ 

ˀ˰̤̄̏̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˮ̗˲̤̄˰ɯʬ̗˲̴̶̑̄ 

ˏ˰̗̖̈̍˸̖ɯ̂˰ɯ̎˰̤̖̄̏̔˳̑ɯ̄ɯ˴̓˰̭˸˳̄̏˰̖̓̔˳̑ɯ̗ɯʺ̓˰̳˸˳̗  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʪʝʟʠ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʥʦʚʠ ʦʢʚʠʨ ʟʘ ʦʧʪʠʤʘʣʥʦ ʫʧʨʘʚˀʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʫʯʝˁʫ ʟʘ ʢʣʘʩʫ ʣʠʥʝʘʨʥʠʭ ʠ ʚʨʝʤʝʥʩʢʠ 
ʜʠʩʢʨʝʪʥʠʭ ʜʠʥʘʤʠʯʢʠʭ ʩʠʩʪʝʤʘ. ɸʜʘʧʪʠʚʥʦ ʜʠʥʘʤʠʯʢʦ ʧʨʦʛʨʘʤʠʨʘˁʝ (ɸɼʇ) ʩʝ ʩʠʩʪʝʤʘʪʩʢʠ ʢʦʨʠʩʪʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ 
ʩʘ ʘʣʘʪʠʤʘ ʠʟ ʪʝʦʨʠʿʝ ʫʧʨʘʚˀʘˁʘ, ʫ ʮʠˀʫ ʧʨʦʿʝʢʪʦʚʘˁʘ ʘʜʘʧʪʠʚʥʠʭ ʦʧʪʠʤʘʣʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʫʯʝˁʫ. ʈʘʟ-
ʚʠʿʝʥʠ ʩʫ ɸɼʇ ʨʝʛʫʣʘʪʦʨʠ ʟʘ ʩʠʩʪʝʤʝ ʩʘ ʢʦʤʧʣʝʪʥʦ ʥʝʧʦʟʥʘʪʦʤ ʜʠʥʘʤʠʢʦʤ, ʫʥʘʧʨʝʹʝˁʝʤ ʧʦʩʪʦʿʝ˂ʠʭ ɸɼʇ ʘʣʛʦʨʠʪʘ-
ʤʘ. ʉʪʘʙʠʣʥʦʩʪ ʜʠʥʘʤʠʯʢʠʭ ʩʠʩʪʝʤʘ ʧʦʩʪʠʞʝ ʩʝ ʧʫʪʝʤ ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ ʧʦ ʠʟʣʘʟʫ, ʧʨʠ ʯʝʤʫ ʩʝ ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʠʿʫ ʥʝ-
ʧʦʟʥʘʪʠʭ ʚʝʣʠʯʠʥʘ ʩʪʘˁʘ ʢʦʨʠʩʪʝ ʫʟʦʨʢʦʚʘʥʘ ʫʣʘʟʥʘ ʠ ʠʟʣʘʟʥʘ ʤʝʨʝˁʘ. ʇʨʠʤʝʥʦʤ ʪʝʦʨʠʿʝ ʧʣʘʥʠʨʘˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘ, 
ʧʨʦʿʝʢʪʦʚʘʥ ʿʝ ʦʧʪʠʤʘʣʥʠ ʩʠʛʥʘʣ, ʢʦʿʠ ʿʝ ʦʤʦʛʫ˂ʠʦ ʜʘ ʠʟʣʘʟ ʩʠʩʪʝʤʘ ʥʦʩʠ ʤʘʢʩʠʤʫʤ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʩʠʩʪʝʤʫ, ʯʠʤʝ ʿʝ 
ʩʢʨʘ˂ʝʥʦ ʚʨʝʤʝ ʫʯʝˁʘ. ʀʤʧʣʝʤʝʥʪʘʮʠʿʦʤ ʩʪʨʘʪʝʛʠʿʝ ʫʧʨʘʚˀʘˁʘ ʟʘʩʥʦʚʘʥʝ ʥʘ ʜʦʛʘʹʘʿʠʤʘ ʩʤʘˁʠʦ ʩʝ ʙʨʦʿ ʫʢˀʫʯʠʚʘˁʘ 
ʨʝʛʫʣʘʪʦʨʘ, ʯʠʤʝ ʩʫ ʩʝ ʫʰʪʝʜʝʣʠ ʨʘʯʫʥʩʢʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʨʝʩʫʨʩʠ. ʀʤʧʣʝʤʝʥʪʠʨʘʥʘ ʩʪʨʘʪʝʛʠʿʘ ʫʧʨʘʚˀʘˁʘ ʫʥʘʧʨʝ-
ʜʠʣʘ ʿʝ ʜʝʪʝʢʮʠʿʫ ʠ ʜʠʿʘʛʥʦʩʪʠʢʫ ʦʪʢʘʟʘ, ʯʠʤʝ ʩʫ ʧʦʙʦˀʰʘʥʝ ʧʝʨʬʦʨʤʘʥʩʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʫ ʩʣʫʯʘʿʫ ʧʦʿʘʚʝ ʦʪʢʘʟʘ. 
ʋʟ ʧʦʤʦ˂ ʧʨʝʜʣʦʞʝʥʠʭ ʘʣʛʦʨʠʪʘʤʘ ʦʩʥʦʚʥʠ ʧʨʦʙʣʝʤʠ ʦʧʪʠʤʘʣʥʦʛ ʫʧʨʘʚˀʘˁʘ ʠ ʧʨʦʙʣʝʤʠ ʨʝʛʫʣʘʮʠʿʝ ʧʦ ʠʟʣʘʟʫ ʩʫ 
ʧʨʦʰʠʨʝʥʠ ʥʘ ʢʣʘʩʫ ʥʝʣʠʥʝʘʨʥʠʭ ʩʠʩʪʝʤʘ. ʇʨʘʢʪʠʯʥʘ ʧʨʠʤʝˁʠʚʦʩʪ, ʚʘʣʠʜʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʝʜʣʦʞʝʥʠʭ ɸɼʇ ʨʝ-
ʛʫʣʘʪʦʨʘ ʿʝ ʚʝʨʠʬʠʢʦʚʘʥʘ ʥʘ ʠʥʞʝˁʝʨʩʢʠʤ ʧʨʦʙʣʝʤʠʤʘ ʫʧʨʘʚˀʘˁʘ ʭʠʜʨʘʫʣʠʯʢʠʤ ʩʝʨʚʦ ʘʢʪʫʘʪʦʨʦʤ ʠ ʩʘʤʦʙʘʣʘʥʩʠʨʘ-
ʿʫ˂ʠʤ ʨʦʙʦʪʦʤ ʢʨʦʟ ʠʥʪʝʥʟʠʚʥʝ ʩʠʤʫʣʘʮʠʿʝ. 
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ʬ  ̓˄̓˸˷̓˰˴ɯˆ̶̖̑̍̄ 

(ɹʦʨ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʃɽʂʊʈʆʊɽʍʅʀʂɸ ʀ ʈɸʏʋʅɸʈʉʊɺʆ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˅˰̂˳̲̑ɯ̔˰̎̑˰˷˰̖̒̄̓˰̶̲̗̞̄ɯ˳̖̗̄̓˸̞̍̏̄ɯ̎˰̤̄̏˰ɯ̗ɯ̠̳̗̄ɯ̒̑˲̳̤̑˰̴˰ɯ̞̄̔̑˷˰ 

̡̗˸̴˰ɯ̗ɯ̞˸̖˸̓̑˴˸̏̑̎ɯ̓˰̡̗̏˰̓̔̈̑̎ɯ̗̑̈̓˼˸̴̗ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯ˓˰̡̗̈ȮɯƕƜȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ˰̲̏̄˸̍˰ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯ˓˰̡̗̈ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓̄˰ɯʧ̍˰˴̲̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯ˓˰̡̗̈ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̠̍̄˰ɯ˄̶̖̓̑̄ 

ʭ̍˸̖̖̈̓̑˸̡̞̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̲̓˰̏ɯˀ̤̄̍̑˸˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̖˸̡̞̞̏̄̈̄ɯ̏˰̗̈˰ɯ̗ɯ˓˰̡̗̈ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʢʚʠʨʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʩʧʝʰʥʦ ʿʝ ʠʟʚʨʰʝʥʘ ʨʝʘʣʠʟʘʮʠʿʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʩʦʬʪʚʝʨʩʢʠʭ ʠ ʭʘʨʜʚʝʨʩʢʠʭ ʤʝ-
ʭʘʥʠʟʘʤʘ, ʢʦʿʠ ʧʨʦʰʠʨʫʿʫ ʤʦʛʫ˂ʥʦʩʪʠ ʚʠʨʪʫʝʣʥʝ ʤʘʰʠʥʝ ʠ ʜʦʜʘʿʫ ʿʦʿ ʩʘʤʦʘʜʘʧʪʠʨʘʿʫ˂ʘ ʩʚʦʿʩʪʚʘ. ɺʠʨʪʫʝʣʥʘ ʤʘʰʠʥʘ ʩʝ 
ʤʦʞʝ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʘʪʠ ʥʘ ʧʨʦʤʝʥˀʠʚʦʩʪ ʫʩʣʦʚʘ ʦʢʨʫʞʝˁʘ, ʯʠʤʝ ʩʝ ʦʩʪʚʘʨʫʿʝ ˁʝʥʘ ʧʨʠʤʝʥˀʠʚʦʩʪ ʫ ʠʟʨʘʟʠʪʦ ʭʝʪʝ-
ʨʦʛʝʥʦʤ ʨʘʯʫʥʘʨʩʢʦʤ ʦʢʨʫʞʝˁʫ, ʧʨʠʩʫʪʥʦʤ ʫ ʫʩʣʦʚʠʤʘ ʢʘʜʘ ʩʝ ʠʟʚʦʹʝˁʝ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʨʝʘʣʠʟʫʿʝ ʧʦ ʧʨʠʥʮʠʧʠʤʘ 
ʫʯʝˁʘ ʢʦʜ ʢʫ˂ʝ ʜʝʣʦʤ ʠʣʠ ʫ ʮʝʣʦʩʪʠ. ʉʘʤʦʘʜʘʧʪʠʨʘʿʫ˂ʘ ʚʠʨʪʫʝʣʥʘ ʤʘʰʠʥʘ ʫ ʩʦʬʪʚʝʨʩʢʦʤ ʩʤʠʩʣʫ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʫʧʦ-
ʪʨʝʙʦʤ ʧʨʠʥʮʠʧʘ ʦʥʪʦʣʦʰʢʦʛ ʠʥʞʝˁʝʨʩʪʚʘ. ʍʘʨʜʚʝʨʩʢʘ ʩʘʤʦʘʜʘʧʪʠʚʥʦʩʪ ʩʝ ʦʩʪʚʘʨʫʿʝ ʥʘ ʦʩʥʦʚʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠʭ 
ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʠʭ ʚʝʟʘ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʨʘʟʚʠʿʝʥʦʛ ʤʘʪʝʤʘʪʠʯʢʦʛ ʤʦʜʝʣʘ, ʢʦʿʠ ʢʦʨʠʩʪʠ ʧʦʜʘʪʢʝ ʧʨʠ-
ʢʫʧˀʝʥʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ ʥʘʜ ʢʦʿʠʤ ʩʝ ʚʨʰʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʨʝʜʠʢʮʠʿʝ ʫ ʮʠˀʫ ʫʩʧʦʩʪʘʚˀʘˁʘ ʩʘʤʦʘʜʘʧʪʠʚʥʦʩʪʠ. ʉʘ-
ʤʦʘʜʘʧʪʠʨʘʿʫ˂ʘ ʚʠʨʪʫʝʣʥʘ ʤʘʰʠʥʘ ʨʘʟʚʠʿʝʥʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʤʫʣʪʠʧʣʘʪʬʦʨʤʩʢʦʛ ʧʨʠʥʮʠʧʘ, ˁʝʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʩʝ 
ʤʦʞʝ ʠʟʚʨʰʠʪʠ ʫ ʦʢʚʠʨʫ ʥʘʿʧʦʧʫʣʘʨʥʠʿʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʩʫ ʜʘʥʘʩ ʫ ʫʧʦʪʨʝʙʠ. ʇʨʝʜʩʪʘʚˀʝʥʦ ʨʝʰʝˁʝ ʫ 
ʜʦʤʝʥʫ ʚʠʩʦʢʦʰʢʦʣʩʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʦʤʦʛʫ˂ʘʚʘ ʙʦˀʝ ʬʦʢʫʩʠʨʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʫʯʝʩʥʠʢʘ ʫ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʮʝʩʫ (ʩʪʫʜʝ-
ʥʘʪʘ, ʥʘʩʪʘʚʥʦʛ ʦʩʦʙˀʘ ʠ ʦʩʪʘʣʠʭ) ʥʘ ʦʩʪʚʘʨʝˁʝ ʜʝʬʠʥʠʩʘʥʠʭ ʥʘʩʪʘʚʥʠʭ ʘʢʪʠʚʥʦʩʪʠ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, ʦʩʪʚʘʨʫʿʝ ʩʝ ʙʦ-
ˀʝ ʧʦʩʪʠʟʘˁʝ ʜʝʬʠʥʠʩʘʥʠʭ ʠʩʭʦʜʘ ʫʯʝˁʘ ʯʠʤʝ ʩʝ ʟʥʘʯʘʿʥʦ ʫʥʘʧʨʝʹʫʿʫ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩʠ ʫ ʚʠʩʦʢʦʰʢʦʣʩʢʦʤ ʦʙʨʘʟʦʚʘ-
ˁʫ. ɼʦʧʨʠʥʦʩʠ ʩʝ ʦʩʪʚʘʨʠʚʘˁʫ ʥʦʚʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʦʢʚʠʨʫ ʜʠʛʠʪʘʣʥʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʚʠʩʦʢʦʰʢʦʣʩʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʠ 
ʚʨʰʠ ʩʝ ʫʢʣʘʧʘˁʝ ʫ ʩʘʚʨʝʤʝʥʝ ʪʦʢʦʚʝ, ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʚʝ˂ʫ ʧʨʠʩʫʪʥʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦ-
ʛʠʿʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʘʩʧʝʢʪʠʤʘ ʥʘʩʪʘʚʥʠʭ ʧʨʦʮʝʩʘ. 

 

 



 

 ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                                   109 

 



 

 110                                                                                      ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                                   111 

˗˺˕ːˍ ˑ˛˗˟˛˝ˍ ˚ˍˠ˗ˍ ˕ ˠ˙˒˟˚˛˞˟˕ 
ˠ˚˕ˏ˒˝˔˕˟˒˟ˍ ˠ ˗˝ˍːˠ˶˒ˏˣˠ 

2024 
 

 
 
 
 
 
 
 
 
 



 

 112                                                                                      ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                   

 



 

 ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                                   113 
93 

 
93 

ˑ̑ ˑ̑ ́̄́̎́ ˟̙̯̏̍́̆̃̉ 

ˑ̑ ̱̎ ́ ˞̪̯̐́̒̏̆̃̉ 

ˑ̑ ˙̪́̑̉́ ˏ̮̙̑́̆ 

ˑ̑ ˞̓̆́̎̕ ˞̯̑̆̓̆̎̏̃̉ 

ˑ̑ ˕̃́̎́ ˚̭̯̆̅̆̋̏̃̉ 

ˑ̑ ̇́ ̪̑̉́ ˏ̪̯̔̏̃̉  

ˑ̑ ̊̉ ̋̏̌́ ˙̭̯̉̌̏̒́̃̆̃̉ 

ˑ̑ ̇̉ ̗̌̉́ ˙̯̉̍̏̃̉  

ˑ̑ ˚̙́̓́́ ˝̯́̋̉ 

ˑ̑ ˶̆̌̆̎́ ˜̯́̃̌̏̃̉  

˶̯̏̃́̎̏̃̉ 

 

 

 

 

 

ˑ̑ ˞̓ ̆́̎̕ ˟̯̏̅̏̑̏̃̉ 

ˑ̑ ː̗̏̑̉́ ˟̯̏̍̉ 

ˑ̑ ˶̏ ̃́̎́ ˟̯̏̍̉ ˗̯̔̑̋̉ 

ˑ̑ ˏ̌́̅̉̍̉̑ ˞̯̓́̎̋̏̃̉ 

ˑ̑ ̇̉ ̌́̎ ˙̯̉̌̉̋̉  

ˑ̑ ˚̙́̓́́ ˯̣̯̏̑̆̃̉ 

ˑ̑ ˑ̙̔́̎ ː̯́̑́̂̉̎̏̃̉ 

ˑ̑ ˚̮̆̍́́ ˡ̯̉̌̉̐̏̃̉ 

ˑ̑ ˙̉̌́̎ ˏ̪̯̔̉ 

 

 

 

 

 

 



 

 114                                                                                      ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                   

 



 

 ʂɳʀɻɸ ɼʆʂʊʆʈɸ ʅɸʋʂɸ ʀ ʋʄɽʊʅʆʉʊʀ ʋʅʀɺɽʈɿʀʊɽʊɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 2024.                                                                                                                                   115 

ʬ  ̓ʬ̓˰˴˰̏˰ɯˈ̑̎˰̤˸˳̶̄ 

(ʅʦʚʠ ʉʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʂʆʅʆʄʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʥ̖̈̄˳̖̏̑̔̄ɯ˷̄̓˸̖̈̏̑˴ɯ̎˰̓̈˸̖̄̏˴˰ɯ̗̔̎˸̓˸̏˸ɯ̏˰ɯ̒̓̄˳̍˰̡˸̴˸ɯ̄ɯ̂˰˷̓˼˰˳˰̴˸ɯ
̖̤̒̑̓̑˰̡˰ɯ˲̓˸̏˷̄̓˰̞̏̄ɯ̒̓̑̄̂˳̑˷˰ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƙȭɯƙȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯʺ̶̠̑̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ˸̳̈̑ɯˀ˰̓̄̏̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʺ˰̖˰̓̄̏˰ɯʧ̑̓̄̔˰˳̳˸˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̗̂˰̏˰ɯˬ̶̗̈̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʢʨʝʠʨʘˁʫ ʩʣʦʞʝʥʦʛ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʤʦʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʤʦʛʫ˂ʝʥʦ ʨʘ-
ʟʫʤʝʚʘˁʝ ʨʝʘʢʮʠʿʘ ʧʦʪʨʦʰʘʯʘ ʥʘ ʧʨʦʤʦʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʩʧʨʦʚʦʜʝ ʧʫʪʝʤ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʠ ʩʘʚʨʝʤʝʥʠʭ ʢʘʥʘʣʘ 
ʜʠʨʝʢʪʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʪʨʞʠʰʪʫ ʤʦʜʥʠʭ ʙʨʝʥʜʦʚʘ. ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʝʤʧʠʨʠʿʩʢʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ 
ʧʫʪʝʤ ʤʦʜʝʣʘ ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʿʝʜʥʘʯʠʥʘ, ʟʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʩʚʠ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʤʝʜʠʿʠ ʠʤʘʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 
ʥʘ ʥʘʤʝʨʫ ʢʫʧʦʚʠʥʝ, ʩ ʪʠʤ ʰʪʦ ʿʝ ʪʘʿ ʫʪʠʮʘʿ ʢʦʜ ʪʝʣʝʚʠʟʠʿʝ ʠ ʨʘʜʠʿʘ ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ, ʘ ʢʦʜ ʰʪʘʤʧʘʥʠʭ ʤʝʜʠʿʘ 
ʜʠʨʝʢʪʘʥ. ʇʦʩʤʘʪʨʘˁʝʤ ʩʘʚʨʝʤʝʥʠʭ ʤʝʜʠʿʘ ʜʠʨʝʢʪʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʦʛʣʘʰʘʚʘˁʝ ʧʫʪʝʤ ʚʝʙ ʩʪʨʘʥʠʮʘ ʠ 
ʜʨʫʰʪʚʝʥʠʭ ʤʨʝʞʘ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʦʪʨʦʰʘʯʢʫ ʥʘʤʝʨʫ ʢʫʧʦʚʠʥʝ ʙʨʝʥʜʠʨʘʥʠʭ ʧʨʦʠʟ-
ʚʦʜʘ, ʜʦʢ ʿʝ ʢʦʜ ʤʦʙʠʣʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʪʘʿ ʫʪʠʮʘʿ ʥʝʛʘʪʠʚʘʥ. ʇʦʩʝʙʥʦ ʩʝ ʠʩʪʠʯʝ ʟʥʘʯʘʿ ʠʩʧʠʪʠʚʘˁʘ ʩʠʥʝʨʛʝʪʩʢʦʛ ʝʬʝʢʪʘ 
ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʠ ʩʘʚʨʝʤʝʥʠʭ ʤʝʜʠʿʘ ʜʠʨʝʢʪʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʢʫʧʦʚʥʝ ʥʘʤʝʨʝ ʧʦʪʨʦʰʘʯʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʥʝʜʦʚʦˀ-
ʥʦ ʠʩʪʨʘʞʝʥʫ ʪʝʤʫ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ.  ʇʦʨʝʜ ʪʦʛʘ, ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʫʪʚʨʹʝʥʠ ʩʫ ʦʜʥʦʩʠ ʠʟʤʝʹʫ ʘʢʪʠʚʥʦʩʪʠ ʜʠʨʝʢ-
ʪʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʠ ʯʝʪʠʨʠ ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʢʨʝʠʨʘʿʫ ʚʨʝʜʥʦʩʪ ʙʨʝʥʜʘ (ʩʚʝʩʪ ʦ ʙʨʝʥʜʫ, ʘʩʦʮʠʿʘʮʠʿʘ ʧʨʝʤʘ ʙʨʝʥʜʫ, ʧʝʨʮʠ-
ʧʠʨʘʥʠ ʢʚʘʣʠʪʝʪ ʠ ʣʦʿʘʣʥʦʩʪ ʙʨʝʥʜʫ). ʊʘʢʦʹʝ, ʧʦʪʚʨʹʝʥ ʿʝ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʧʦʩʨʝʜʫʿʫ˂ʠ (ʤʝʜʠʿʘʪʦʨʩʢʠ) ʫʪʠʮʘʿ 
ʚʨʝʜʥʦʩʪʠ ʙʨʝʥʜʘ ʠʟʤʝʹʫ ʧʦʿʝʜʠʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʜʠʨʝʢʪʥʦʛ ʤʘʨʢʝʪʠʥʛʘ ʠ ʥʘʤʝʨʝ ʢʫʧʦʚʠʥʝ ʙʨʝʥʜʠʨʘʥʠʭ ʧʨʦʠʟʚʦʜʘ. 
ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠʟ ʢʦʤʧʣʝʢʩʥʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʤʦʜʝʣʘ ʠʤʘʿʫ ʪʝʦʨʠʿʩʢʝ ʠ ʧʨʘʢʪʠʯʥʝ ʠʤʧʣʠʢʘʮʠʿʝ ʠ ʤʦʛʫ ʧʦʩʣʫʞʠ-
ʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʢʨʝʠʨʘˁʝ ʤʘʨʢʝʪʠʥʛ ʩʪʨʘʪʝʛʠʿʝ ʤʝʥʘ˅ʝʨʠʤʘ ʫ ʠʥʜʫʩʪʨʠʿʠ ʤʦʜʥʠʭ ʙʨʝʥʜʦʚʘ, ʘʣʠ ʠ ʠʩʪʨʘʞʠʚʘʯʠʤʘ ʢʘʦ 
ʧʨʝʧʦʨʫʢʘ ʟʘ ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ. 
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ʬ  ̓ʥ̏˰ɯˆ̒˰̲̔̑˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʂʆʅʆʄʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ˷̗̤̖̓˳˸̏̑ɯ̑˷˴̑˳̑̓̏̑˴ɯ̒̑̔̍̑˳˰̴˰ɯ̒̓˸˷̗̂˸̶˰ɯ̏˰ɯ̖̓˼̤̄̏̑ 

̠̒̑̂̄̄̑̏̄̓˰̴˸ɯ˲̓˸̏˷˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƘȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯʺ̶̠̑̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯ˅˰˷̑̔˰˳̳˸˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̗̂˰̏˰ɯˬ̶̗̈̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

˄̝̓̑ȭɯ˷̓ɯʺ˰̖˰̓̄̏˰ɯʧ̑̓̄̔˰˳̳˸˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯɯɯ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠʤʘʿʫ ʟʥʘʯʘʿʘʥ ʧʦʟʠʪʠʚʘʥ ʪʝʦʨʠʿʩʢʠ ʠ ʝʤʧʠʨʠʿʩʢʠ ʜʦʧʨʠʥʦʩ ʩʚʝʦʙʫ-
ʭʚʘʪʥʦʤ ʩʘʛʣʝʜʘʚʘˁʫ ʠ ʨʘʟʫʤʝʚʘˁʫ ʫʪʠʮʘʿʘ ʢʦʿʠ ʧʨʠʤʝʥʘ ʢʦʥʮʝʧʪʘ ʜʨʫʰʪʚʝʥʦ ʦʜʛʦʚʦʨʥʦʛ ʧʦʩʣʦʚʘˁʘ ʦʜ ʩʪʨʘʥʝ ʧʨʝʜʫ-
ʟʝ˂ʘ ʠʤʘ ʥʘ ʪʨʞʠʰʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʙʨʝʥʜʘ. ɽʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ, ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠʤʝʥʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʩʪʘʪʠ-
ʩʪʠʯʢʠʭ ʤʝʪʦʜʘ, ʧʦʢʘʟʘʣʦ ʿʝ ʩʣʝʜʝ˂ʝ ʨʝʟʫʣʪʘʪʝ: 1. ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʢʦʨʠʩʪʠ ʥʘʩʪʘʣʝ ʢʦʜ ʤʝʹʫʥʘʨʦʜʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʧʨʠ-
ʤʝʥʦʤ ʢʦʥʮʝʧʪʘ ɼʆʇ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʫʩʚʘʿʘˁʝ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʢʦʥʮʝʧʪʘ ɼʆʇ ʠ ʢʦʜ ʧʨʝʜʫʟʝ˂ʘ ʫ ʉʨʙʠʿʠ. ʊʝʦ-
ʨʠʿʩʢʠ ʠ ʝʤʧʠʨʠʿʩʢʠ ʨʘʜʦʚʠ ʠʟ ʤʝʹʫʥʘʨʦʜʥʠʭ ʯʘʩʦʧʠʩʘ ʧʦʪʚʨʹʫʿʫ ʜʘ ʢʦʥʮʝʧʪ ɼʆʇ ʢʦʜ ʤʝʹʫʥʘʨʦʜʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʫʪʠʯʝ 
ʥʘ ʫʚʝ˂ʘˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʝʥʜʘ, ʚʠʰʠ ʥʠʚʦ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʝʜʫʟʝ˂ʘ ʠ ʢʦʥʢʫʨʝʥʪʥʠʿʫ ʪʨʞʠʰʥʫ ʧʦʟʠʮʠʿʫ; 2. ʧʨʠʤʝʥʘ 
ʢʦʥʮʝʧʪʘ ɼʆʇ ʫ ʧʨʝʜʫʟʝ˂ʠʤʘ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʪʨʞʠʰʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʙʨʝʥʜʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʜʘ 
ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʧʨʠʤʝˁʫʿʫ ʢʦʥʮʝʧʪ ɼʆʇ ʠʤʘʿʫ ʠʟʛʨʘʹʝʥ ʠʜʝʥʪʠʪʝʪ ʠ ʧʨʝʧʦʟʥʘʪˀʠʚʠʿʠ ʠʤʠ˅ ʠ ʜʘ ʩʫ ʙʦˀʝ ʧʦʟʠʮʠʦʥʠ-
ʨʘʥʘ ʥʘ ʪʨʞʠʰʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʥʝ ʧʨʠʤʝˁʫʿʫ ʢʦʥʮʝʧʪ ɼʆʇ; 2. ʜʨʫʰʪʚʝʥʦ ʦʜʛʦʚʦʨʥʦ ʧʦʩʣʦʚʘˁʝ ʦʩʪʚʘʨʫ-
ʿʝ ʧʦʟʠʪʠʚʘʥ ʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʦʚʝʨʝˁʝ ʫ ʙʨʝʥʜ, ʥʘ ʣʦʿʘʣʥʦʩʪ ʧʨʝʤʘ ʙʨʝʥʜʫ ʠ ʥʘ ʚʨʝʜʥʦʩʪ ʙʨʝʥʜʘ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ-
ʿʫ ʢˀʫʯʥʝ ʦʜʨʝʜʥʠʮʝ ʪʨʞʠʰʥʦʛ ʧʦʟʠʮʠʦʥʠʨʘˁʘ ʙʨʝʥʜʘ; 3. ʢʫʧʮʠ ʧʝʨʮʠʧʠʨʘʿʫ ʧʨʦʠʟʚʦʜ/ʫʩʣʫʛʫ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʧʨʠʤʝ-
ˁʫʿʫ ʢʦʥʮʝʧʪ ɼʆʇ ʢʘʦ ʧʨʦʠʟʚʦʜ/ʫʩʣʫʛʫ ʚʠʰʝʛ ʥʠʚʦʘ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʛʘ ʥʝ ʧʨʠʤʝˁʫʿʫ, ʙʫʜʫ˂ʠ ʜʘ 
ʢʫʧʮʠ ʧʝʨʮʠʧʠʨʘʿʫ ʜʘ ʦʚʘ ʧʨʝʜʫʟʝ˂ʘ ʠʤʘʿʫ ʚʠʰʠ ʥʠʚʦ ʫʩʣʫʛʝ ʠ ʜʘ ʢʦʜ ˁʠʭ ʧʦʩʪʦʿʠ ʤʘˁʘ ʥʝʠʟʚʝʩʥʦʩʪ ʫ ʧʦʛʣʝʜʫ ʢʚʘʣʠ-
ʪʝʪʘ ˁʠʭʦʚʠʭ ʧʨʦʠʟʚʦʜʘ; 3. ʧʨʠʤʝʥʘ ʢʦʥʮʝʧʪʘ ʜʨʫʰʪʚʝʥʦ ʦʜʛʦʚʦʨʥʦʛ ʧʦʩʣʦʚʘˁʘ ʢʦʜ ʢʫʧʘʮʘ ʩʪʚʘʨʘ ʦʩʝ˂ʘˁʝ ʧʨʠʚʨʞʝ-
ʥʦʩʪʠ, ʙʣʠʩʢʦʩʪʠ ʠ ʧʦʟʠʪʠʚʥʦʛ ʩʪʘʚʘ ʦ ʦʜʨʝʹʝʥʦʤ ʙʨʝʥʜʫ ʠ ʜʦʧʨʠʥʦʩʠ ʜʘ ʩʝ ʦʜʣʫʯʝ ʟʘ ʧʨʦʠʟʚʦʜ/ʫʩʣʫʛʫ ʜʨʫʰʪʚʝʥʦ 
ʦʜʛʦʚʦʨʥʦʛ ʧʨʝʜʫʟʝ˂ʘ. 4. ʀʟʜʚʦʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʦʨʠʩʥʫ ʦʩʥʦʚʫ ʟʘ ʜʘˀʘ ʪʝʦʨʠʿʩʢʘ ʠʩʪʨʘʞʠ-
ʚʘˁʘ, ʘʣʠ ʠ ʝʤʧʠʨʠʿʩʢʫ ʚʝʨʠʬʠʢʘʮʠʿʫ ʫʪʠʮʘʿʘ ʢʦʿʠ ʧʨʠʤʝʥʘ ʜʨʫʰʪʚʝʥʦ ʦʜʛʦʚʦʨʥʦʛ ʧʦʩʣʦʚʘˁʘ ʧʨʝʜʫʟʝ˂ʘ ʠʤʘ ʥʘ 
ʪʨʞʠʰʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʙʨʝʥʜʘ. 
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ʬ  ̓ˀ˰̲̓̄˰ɯʨ̓˰̴˸̤ 

(ɿʨʝˁʘʥʠʥ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʂʆʅʆʄʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˀ˸̓˸̴˸ɯ̗̖̠̄˰̲˰ɯ̝̗̄̏̍˸̏̔˸̓˰ɯ̏˰ɯ̒̑̏˰̤˰̴˸ɯ̖̤̒̑̓̑˰̡˰ɯ̗ɯ˷̄˴̖̄˰̍̏̑̎ 

̗̑̈̓˼˸̴̗ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƕƗȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̳̈̑ɯˀ˰̓̄̏̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ̭̓˰̏ɯ˖˰̶̒̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯʺ˰̶̍̄̏̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˼˸̏ɯˀ˰̶̓̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˆ̗˲̖̠̑̄̄   
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʧʨʠʤʝʥʠ ʭʦʣʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʢʦʿʠʤ ʿʝ ʦʤʦʛʫ˂ʝʥʦ ʨʘʟʫʤʝʚʘˁʝ ʨʝ-
ʣʘʮʠʿʝ ʠʟʤʝʹʫ ʠʥʬʣʫʝʥʩʝʨʘ ʠ ʧʦʪʨʦʰʘʯʘ ʥʘ ʿʝʜʘʥ ʩʧʝʮʠʬʠʯʘʥ ʥʘʯʠʥ ï ʢʨʦʟ ʧʨʠʟʤʫ ʧʘʨʘʩʦʮʠʿʘʣʥʠʭ ʚʝʟʘ. ɼʠʩʝʨʪʘʮʠʿʘ 
ʧʦʣʘʟʠ ʦʜ ʧʨʝʤʠʩʝ ʜʘ ʩʫ ʬʘʢʪʦʨʠ ʢʦʿʠ ʜʝʪʝʨʤʠʥʠʰʫ ʧʘʨʘʩʦʮʠʿʘʣʥʫ ʚʝʟʫ: ʩʘʜʨʞʘʿ ʢʨʝʠʨʘʥ ʦʜ ʩʪʨʘʥʝ ʠʥʬʣʫʝʥʩʝʨʘ, ʢʘ-
ʨʘʢʪʝʨʠʩʪʠʢʝ ʠʥʬʣʫʝʥʩʝʨʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʘʪʠʣʘʮʘ. ɽʤʧʠʨʠʿʩʢʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ ʧʦʪʚʨʹʝʥ ʿʝ ʫʪʠʮʘʿ ʧʦʤʝʥʫʪʠʭ 
ʬʘʢʪʦʨʘ ʥʘ ʧʘʨʘʩʦʮʠʿʘʣʥʫ ʚʝʟʫ ʧʦʪʨʦʰʘʯʘ ʩʘ ʠʥʬʣʫʝʥʩʝʨʦʤ, ʢʘʦ ʠ ʫʪʠʮʘʿ ʧʘʨʘʩʦʮʠʿʘʣʥʝ ʚʝʟʝ ʥʘ ʩʪʘʚ ʧʦʪʨʦʰʘʯʘ ʧʨʝʤʘ 
ʤʘʨʢʠ, ʢʘʦ ʠ ʥʘ ʢʫʧʦʚʥʫ ʥʘʤʝʨʫ. ɻʦʚʦʨʝ˂ʠ ʦ ʠʥʪʝʥʟʠʪʝʪʫ ʧʘʨʘʩʦʮʠʿʘʣʥʝ ʚʝʟʝ ʩʘ ʠʥʬʣʫʝʥʩʝʨʦʤ, ʫʪʚʨʹʝʥʝ ʩʫ ʠʟʚʝʩʥʝ 
ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʧʦʿʝʜʠʥʠʭ ʜʝʤʦʛʨʘʬʩʢʠʭ ʩʝʛʤʝʥʘʪʘ ʠʩʧʠʪʘʥʠʢʘ. ʊʘʢʦʹʝ, ʫʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʧʘʨʘʩʦʮʠʿʘʣʥʝ 
ʚʝʟʝ ʩʘ ʠʥʬʣʫʝʥʩʝʨʦʤ ʥʘʿʚʝ˂ʠ ʧʨʠʣʠʢʦʤ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʝ ʦ ʢʫʧʦʚʠʥʠ ʢʦʟʤʝʪʠʯʢʠʭ ʧʨʦʠʟʚʦʜʘ. ʂʦʥʘʯʥʦ, ʠʟʚʝʜʝʥ ʿʝ 
ʟʘʢˀʫʯʘʢ ʜʘ, ʛʝʥʝʨʘʣʥʦ ʧʦʩʤʘʪʨʘʥʦ, ʧʦʿʝʜʠʥʮʠ ʚʠʩʦʢʦ ʚʨʝʜʥʫʿʫ ʤʠʰˀʝˁʝ ʠʥʬʣʫʝʥʩʝʨʘ, ʧʦʟʠʮʠʦʥʠʨʘʿʫ˂ʠ ʛʘ ʦʜʤʘʭ ʠʟʘ 
ʤʠʰˀʝˁʘ ʧʦʨʦʜʠʮʝ. ʅʝʰʪʦ ʩʣʘʙʠʿʠ ʫʪʠʮʘʿ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʠʥʬʣʫʝʥʩʝʨʠʤʘ, ʠʤʘʿʫ ʧʨʠʿʘʪʝˀʠ, ʜʦʢ ʥʘʿʩʣʘʙʠʿʠ ʫʪʠʮʘʿ ʥʘ 
ʦʜʣʫʯʠʚʘˁʝ ʦ ʢʫʧʦʚʠʥʠ ʠʤʘʿʫ ʢʦʣʝʛʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ, ʛʝʥʝʨʠʩʘʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʪʝʦʨʠʿʩʢʝ, ʤʝʥʘ˅ʝʨʩʢʝ ʘʣʠ ʠ ʜʨʫʰʪʚʝʥʝ 
ʠʤʧʣʠʢʘʮʠʿʝ. ʅʘʠʤʝ, ʥʘʣʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʿʫ ʜʦʧʨʠʥʦʩ ʧʦʩʪʦʿʝ˂ʠʤ ʪʝʦʨʠʿʩʢʠʤ ʩʘʟʥʘˁʠʤʘ, ʧʨʫʞʘʿʫ ʩʤʝʨʥʠʮʝ ʤʝ-
ʥʘ˅ʤʝʥʪʫ ʫ ʧʨʘʚʮʫ ʫʥʘʧʨʝʹʝˁʘ ʩʪʨʘʪʝʛʠʿʝ ʜʠʛʠʪʘʣʥʦʛ ʤʘʨʢʝʪʠʥʛʘ, ʠʩʪʦʚʨʝʤʝʥʦ ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʟʥʘʯʘʿ ʜʨʫʰʪʚʝʥʝ ʦʜʛʦ-
ʚʦʨʥʦʩʪʠ ʧʨʠʣʠʢʦʤ ʩʧʨʦʚʦʹʝˁʘ ʩʪʨʘʪʝʛʠʿʝ ʫʪʠʮʘʿʥʦʛ ʤʘʨʢʝʪʠʥʛʘ. 
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ʬ  ̓ˆ̖˸̝˰̏ɯˆ̓˸̖˸̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʂʆʅʆʄʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʬ̄˰̂˰̲̏ɯ̗̑̈̓˼˸̴˰ɯ̂˰ɯ˸̝˸̖̈̄˳̗̏ɯ̒̓̄̎˸̗̏ɯ̓˰˷˰ɯ̏˰ɯ˷˰̳̗̄̏ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƗƕȭɯƜȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̈̑ɯˆ̍˰˳̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ˸̔̏˰ɯˆ̖̲̑˰̏̑˳̶̄ɯʥ̍˸̶̈̔̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ˴̏˸̤ɯˆ̍˰˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˆ̗˲̖̠̑̄̄ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍˰̏ɯˆ̖˰̎˸̏̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ɯ  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʛʫ˂ʝ ʿʝ ʠʩʢʘʟʘʪʠ ʢʨʦʟ ʥʝʢʦʣʠʢʦ ʜʠʤʝʥʟʠʿʘ. ʇʨʚʦ, ʠʩʪʨʘʞʠʚʘʯʢʘ ʩʪʫʜʠʿʘ ʧʨʝʜ-
ʩʪʘʚˀʝʥʘ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʫʩʧʦʩʪʘʚˀʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʢʦʥʪʝʢʩʪʘ ʠ ʫʩʧʝʰʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʨʘʜʘ ʥʘ ʜʘˀʠ-
ʥʫ ʫ ʩʠʪʫʘʮʠʿʠ ʢʘʜʘ ʥʘʚʝʜʝʥʠ ʢʦʥʮʝʧʪ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʤʦʛʫ˂ʥʦʩʪ ʩʣʦʙʦʜʥʦʛ ʠʟʙʦʨʘ ʚʝ˂ ʥʝʦʧʭʦʜʘʥ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʦʜʛʦ-
ʚʦʨ ʫ ʢʨʠʟʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ʋ ʪʨʝʥʫʪʢʫ ʠʟʨʘʜʝ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ ʧʨʚʠʭ ʢʦʿʘ ʿʝ ʥʘ ʩʚʝʦʙʫʭʚʘʪʘʥ ʥʘʯʠʥ 
ʫʢˀʫʯʠʣʘ ʦʨʛʘʥʠʟʘʮʠʦʥʠ ʢʦʥʪʝʢʩʪ ʫ ʘʥʘʣʠʟʫ ʫʩʧʝʰʥʦʩʪʠ ʨʘʜʘ ʥʘ ʜʘˀʠʥʫ. ɼʨʫʛʦ, ʩʧʨʦʚʝʜʝʥʘ ʩʪʫʜʠʿʘ ʜʦʧʨʠʥʦʩʠ ʙʦ-
ˀʝʤ ʨʘʟʫʤʝʚʘˁʫ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʢʦʥʪʝʢʩʪʘ, ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿ ʠ ʧʦʩʣʝʜʠʮʝ ʫʩʧʦʩʪʘʚˀʘˁʘ ʨʘʚʥʦʪʝʞʝ ʠʟʤʝʹʫ ʧʦʩʣʦʚʥʦʛ 
ʠ ʧʨʠʚʘʪʥʦʛ ʞʠʚʦʪʘ, ʢʘʦ ʠ ʥʘ ʟʥʘʯʘʿ ʫʩʘʛʣʘʰʝʥʦʩʪʠ ʦʩʦʙʝ ʠ ʦʢʨʫʞʝˁʘ ʟʘʧʦʩʣʝʥʠʭ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʟʙʦʛ ʣʠʤʠʪʠʨʘʥʦʛ 
ʙʨʦʿʘ ʜʦʩʘʜʘʰˁʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʚʝʜʝʥʝ ʧʨʦʙʣʝʤʘʪʠʢʝ, ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʣʠʜʥʫ ʦʩʥʦʚʫ ʟʘ ʧʨʦʰʠ-
ʨʝˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʥʘʫʯʥʦʛ ʩʘʟʥʘˁʘ ʫ ʧʦʛʣʝʜʫ ʫʪʠʮʘʿʘ ʦʨʛʘʥʠʟʘʮʠʦʥʦʛ ʢʦʥʪʝʢʩʪʘ ʥʘ ʫʩʧʝʰʥʦʩʪ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠ ʫʧʨʘʚ-
ˀʘˁʘ ʢʦʥʮʝʧʪʦʤ ʨʘʜʘ ʥʘ ʜʘˀʠʥʫ. ʊʘʢʦʹʝ, ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʠ ʫ ʧʨʠʤʝˁʝʥʠʤ ʤʝʪʦʜʘʤʘ 
ʠ ʪʝʭʥʠʢʘʤʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʩʚʦʿʝʚʨʩʥʠ ʠʩʢʦʨʘʢ ʫ ʜʦʩʘʜʘʰˁʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ. 
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ʬ  ̓ʶ˳˰̏˰ɯˁ˸˷˸̳̈̑˳̶̄ 

(ʊʨʩʪʝʥʠʢ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ɽʂʆʅʆʄʉʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˆ̖̄̔˸̎ɯ̂˰ɯ̗̒̓˰˳̳˰̴˸ɯ̑˷̏̑̔̄̎˰ɯ̔˰ɯ̗̠̈̒̄̎˰ɯ̈˰̑ɯ̖˸̞̤̏̑̍̑̈˰ɯ̒̑˷̤̓̈˰ 

̒̑̔̍̑˳̏̑̎ɯ̑˷̡̗̍̄˳˰̴̗ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƘȭɯƘȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏˰ɯ˅˸̲̎˰̏ɯ˄˸̖̓̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˄̓˸˷̓˰˴ɯˀ̄̎̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ˸̳̈̑ɯˀ˰̓̄̏̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̗̈ɯʨ̗̈̑˳̶̄ 

ʭ̈̑̏̑̎̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˆ̗˲̖̠̑̄̄   
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʝʜʤʝʪ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ CRM ʢʘʦ ʪʝʭʥʦʣʦʰʢʘ ʧʦʜʨʰʢʘ ʠ ʝʬʝʢʪʠ ʢʦʿʠ ʧʨʦʠʟʠʣʘʟʝ ʠʟ ˁʝʛʦʚʝ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʫ ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʫʢʘʟʘʥʦ ʥʘ ʢʦʿʠ ʥʘʯʠʥ CRM ʩʠʩʪʝʤ ʫʪʠʯʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʝ ʛʘ 
ʧʨʠʤʝˁʫʿʫ, ʢʘʦ ʠ ʥʘ ʢˀʫʯʥʝ ʜʝʪʝʨʤʠʥʘʥʪʝ ʥʘʤʝʨʝ ʫʧʦʪʨʝʙʝ ʧʦʤʝʥʫʪʝ ʪʝʭʥʦʣʦʛʠʿʝ. ʊʘʢʦʹʝ, ʠʩʪʘʢʥʫʪ ʿʝ ʟʥʘʯʘʿ ʧʨʠʤʝʥʝ 
ʧʦʩʣʦʚʥʝ ʘʥʘʣʠʪʠʢʝ ʢʘʦ ʚʘʞʥʦʛ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʜʨʰʢʫ ʦʜʣʫʯʠʚʘˁʫ ʫ CRM-ʫ. ʋ ʦʢʚʠʨʫ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʩʧʨʦʚʝ-
ʜʝʥʘ ʪʨʠ ʝʤʧʠʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʨʚʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ ʿʝ ʜʦʢʘʟʘʥʦ ʜʘ CRM ʠʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʝʬʝʢʪʝ ʥʘ 
ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʧʝʨʬʦʨʤʘʥʩʝ. ʋ ʜʨʫʛʦʤ ʝʤʧʠʨʠʿʩʢʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʘʥʘʣʠʟʘ ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʜʘʪʢʘ ʥʝʤʘ-
ʿʫ, ʘ ʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ CRM ʪʝʭʥʦʣʦʛʠʿʝ ʠʤʘʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʫʩʘʛʣʘʰʝʥʦʩʪ ʟʘʜʘʪʢʘ ʠ CRM ʪʝʭʥʦʣʦ-
ʛʠʿʝ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʜʦʢʘʟʘʥʦ ʿʝ ʜʘ ʫʩʘʛʣʘʰʝʥʦʩʪ ʟʘʜʘʪʢʘ ʠ CRM ʪʝʭʥʦʣʦʛʠʿʝ ʟʥʘʯʘʿʥʦ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʦʯʝʢʠʚʘʥʝ 
ʧʝʨʬʦʨʤʘʥʩʝ, ʢʘʦ ʠ ʜʘ ʦʯʝʢʠʚʘʥʝ ʧʝʨʬʦʨʤʘʥʩʝ, ʜʨʫʰʪʚʝʥʠ ʫʪʠʮʘʿ ʠ ʪʝʭʥʠʯʢʠ ʫʩʣʦʚʠ ʟʥʘʯʘʿʥʦ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʥʘ-
ʤʝʨʫ ʫʧʦʪʨʝʙʝ CRM ʪʝʭʥʦʣʦʛʠʿʝ. ʋ ʪʨʝ˂ʝʤ ʝʤʧʠʨʠʿʩʢʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʪʠ ʧʦʩʣʦʚʥʝ 
ʘʥʘʣʠʪʠʢʝ ʥʘ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ, ʢʘʦ ʠ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʘ ʥʘ ʉRM ʧʝʨʬʦʨʤʘʥʩʝ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, 
ʨʘʟʚʠʿʝʥ ʿʝ ʘʧʣʠʢʘʪʠʚʥʠ ʩʦʬʪʚʝʨ, ʦʜʥʦʩʥʦ ʤʦʜʝʣ ʟʘ ʧʦʜʨʰʢʫ ʦʜʣʫʯʠʚʘˁʫ ʫ ʫʧʨʘʚˀʘˁʫ ʦʜʥʦʩʠʤʘ ʩʘ ʢʫʧʮʠʤʘ.  
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ʬ  ̓ˀ˰̲̓̄˰ɯʨ̗̲̑˳̶̄ 

(ɹʝʦʛʨʘʜ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʇʈɸɺʅʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̔˰˳̏̑̒̓˰˳̏˸ɯ̒̓˸̖̖̒̑̔˰˳̈˸ɯ̂˰˲̓˰̏˸ɯ˷˸̡̲˸˴ɯ̓˰˷˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ȮɯƕƚȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯʨ̡̗̈̑˳̶̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʬ̓˰˴˰̏ɯʧ˰̖˰˳˸̶̳̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʧ̲̑˰̏ɯˋ̓˷˰̓˸˳̶̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʬ˸̲˰̏ɯ˧˰̶̲̏̄̄˸˳̶̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄  
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʈʝʟʫʣʪʘʪʠ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʟʥʘʯʘʿʥʠ ʠ ʧʨʠʤʝˁʠʚʠ ʟʘ ʤʝʹʫʥʘʨʦʜʥʦʧʨʘʚʥʫ, ʫʩʪʘʚʥʦʧʨʘʚʥʫ, ʢʘʦ ʠ ʨʘʜʥʦ-
ʧʨʘʚʥʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʠʩʮʨʧʥʦʿ ʘʥʘʣʠʟʠ ʧʨʝʜʤʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʘʚʥʘ ʪʝʦʨʠʿʘ ʿʝ ʦʙʦʛʘ˂ʝʥʘ ʟʘ ʿʝʜʘʥ ʥʘ-
ʫʯʥʠ ʨʘʜ ʫ ʢʦʤʝ ʩʝ ʤʦʛʫ ʧʨʦʥʘ˂ʠ ʩʚʠ ʦʜʛʦʚʦʨʠ ʥʘ ʙʠʪʥʘ ʧʠʪʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʙʣʘʩʪ ʟʘʙʨʘʥʝ ʜʝʯʿʝʛ ʨʘʜʘ, ʢʘʢʦ ʫ 
ʫʧʦʨʝʜʥʦʧʨʘʚʥʦʿ ʘʥʘʣʠʟʠ ʧʦʿʝʜʠʥʠʭ ʟʝʤʘˀʘ ʫ ʨʝʛʠʦʥʫ, ʪʘʢʦ ʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ʆʚʘ ʪʝʤʘ ʿʝ ʟʥʘʯʘʿʥʘ ʿʝʨ ʬʝʥʦʤʝʥ 
ʟʘʙʨʘʥʝ ʜʝʯʿʝʛ ʨʘʜʘ ʥʠʿʝ ʧʨʠʚʫʢʘʦ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʥʘʫʯʥʫ ʧʘʞˁʫ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʧʦʩʪʦʿʝ ʙʨʦʿʥʠ ʨʘʟʣʦʟʠ ʢʦʿʠ ʛʦʚʦʨʝ ʫ ʧʨʠ-
ʣʦʛ ʟʥʘʯʘʿʘ ʪʝʤʝ ʟʘ ʥʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʠ ʨʘʟʚʦʿ ʥʘʫʢʝ. ʋ ʥʘʰʝʤ ʧʨʘʚʥʦʤ ʩʠʩʪʝʤʫ ʧʨʠʩʫʪʘʥ ʿʝ ʤʘʣʠ ʙʨʦʿ ʥʘʫʯʥʠʭ ʨʘ-
ʜʦʚʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʦʙʨʘʜʦʤ ʦʚʝ ʪʝʤʘʪʠʢʝ. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʨʝʟʫʣʪʘʪʠ  ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʠʤʝˁʠʚʠ ʠ ʟʥʘ-
ʯʘʿʥʠ ʟʘ ʜʘʥʘʰˁʫ ʧʨʘʢʩʫ. 
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ʬ  ̓ˁ̄̈̑̍˰ɯˀ̄̍̑̔˰˳̳˸˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʇʈɸɺʅʀʍ ʅɸʋʂɸ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄̓˰˳̏˰ɯ̂˰̤̖̖̄˰ɯ˳˸̓˲˰̞̍̏̄ɯ˸̍˸̎˸̏˰̖˰ɯ̄̏˷̗̖̲̔̓̄̔̈̑˴ɯ˷̄̂˰̲̏˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ȮɯƜȭɯƗȭɯ2024. 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ̖˸̝˰̏ɯ˖̴̑̈̄̑˳ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʴ̑̓˰̏ɯˀ̄̍˰˷̄̏̑˳̶̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʬ̗̤˰̏ɯ˄̑̒̑˳̶̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯˆ̴̑˰ɯʿ̶̡̗̄ 

˄̓˰˳̏̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋʩʣʝʜ ʯʠˁʝʥʠʮʝ ʜʘ ʿʝ ʧʨʘʚʦ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ ʙʠʣʦ ʥʝʜʦʚʦˀʥʦ ʠʩʪʨʘʞʝʥʦ, ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʟʘʰʪʠʪʝ ʚʝʨʙʘʣʥʠʭ 
ʝʣʝʤʝʥʘʪʘ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ ʥʠʿʝ ʧʦʢʣʘˁʘʥ ʚʝʣʠʢʠ ʟʥʘʯʘʿ. ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʩʫ ʠʟʤʝʥʝ, ʢʦʿʝ ʩʫ ʩʝ ʜʝʩʠ-
ʣʝ ʫ ʝʚʨʦʧʩʢʦʤ ʧʨʘʚʫ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ ʢʨʘʿʝʤ ʍʍ ʚʝʢʘ, ʦʤʦʛʫ˂ʠʣʝ ʜʘ ʩʝ ʥʘʪʧʠʩʠ, ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʨʦʙʠ, ʟʘʰʪʠʪʝ 
ʠ ʫ ʦʢʚʠʨʠʤʘ ʧʨʘʚʘ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ. ʂʘʥʜʠʜʘʪ ʚʨʰʠ ʠʩʪʨʘʞʠʚʘˁʝ ʩʘʤʝ ʪʝʦʨʠʿʝ ʜʠʟʘʿʥʘ, ʫ ʢʦʿʦʿ ʥʘʣʘʟʠ ʦʜʨʝʹʝʥʫ 
ʧʦʪʧʦʨʫ ʟʘ ʩʚʦʿ ʩʪʘʚ ʜʘ ʠ ʥʘʪʧʠʩʠ ʥʘ ʨʦʙʠ, ʧʦʜ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ, ʤʦʛʫ ʙʠʪʠ ʩʤʘʪʨʘʥʠ ʜʝʣʦʤ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ 
ʢʘʦ ʧʨʝʜʤʝʪ ʟʘʰʪʠʪʝ ʧʨʘʚʘ ʥʘ ʠʥʜʫʩʪʨʠʿʩʢʠ ʜʠʟʘʿʥ. ɸʥʘʣʠʟʘ ʩʝ ʫʩʤʝʨʘʚʘ ʥʘ ʠʩʧʠʪʠʚʘˁʝ ʰʪʘ ʿʝ ʠʥʜʫʩʪʨʠʿʩʢʠ ʜʠʟʘʿʥ, ʠʟ 
ʯʝʛʘ ʩʝ ʩʘʩʪʦʿʠ, ʰʪʘ ʩʫ ʚʝʨʙʘʣʥʠ ʝʣʝʤʝʥʪʠ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʜʠʟʘʿʥʘ ʠ ʢʦʿʠ ʩʫ ʫʩʣʦʚʠ ʧʦʜ ʢʦʿʠʤʘ ʿʝ ʤʦʛʫ˂ʝ ʜʘ ʩʝ ʚʝʨʙʘʣʥʠ 
ʝʣʝʤʝʥʪʠ ʟʘʰʪʠʪʝ ʧʨʘʚʦʤ ʥʘ ʠʥʜʫʩʪʨʠʿʩʢʠ ʜʠʟʘʿʥ, ʢʘʦ ʠ ʧʦʩʣʝʜʠʮʝ ʦʚʝ ʟʘʰʪʠʪʝ ʧʦ ʩʘʤʦ ʧʨʘʚʦ ʥʘ ʠʥʜʫʩʪʨʠʿʩʢʠ ʜʠʟʘʿʥ. 
ʂʘʥʜʠʜʘʪ ʿʝ ʥʘʚʝʜʝʥʫ ʘʥʘʣʠʟʫ ʩʧʨʦʚʝʦ ʜʝʪʘˀʥʦ ʠ ʤʝʪʦʜʦʣʦʰʢʠ ʠʩʧʨʘʚʥʦ ʟʙʦʛ ʯʝʛʘ ʩʫ ʨʝʟʫʣʪʘʪʠ ʦʧʣʝʤʝʥʠʣʠ ʧʦʩʪʦʿʝ˂ʘ 
ʟʥʘˁʘ ʫ ʦʙʣʘʩʪʠ ʜʝʬʠʥʠʩʘˁʘ ʠ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʭʚʘʪʘʤʦ ʠʥʜʫʩʪʨʠʿʩʢʠ ʜʠʟʘʿʥ ʢʘʦ ʧʨʝʜʤʝʪ ʟʘʰʪʠʪʝ, ʠ ʩʪʦʛʘ  ʧʨʝʜʩʪʘʚ-
ˀʘʿʫ ʜʦʧʨʠʥʦʩ ʥʘʫʯʥʦʤ ʬʦʥʜʫ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. 
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ʬ  ̓ˀ̠̄̍̄˰ɯˀ̄̎̑˳̶̄ 

(ɿʫʙʠʥ ʇʦʪʦʢ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˧˸̂̄̈ɯ̄ɯ̖̔̄̍ɯ̗ɯ˷̓˰̎˰̎˰ɯˮ̗˲̑̎̄̓˰ɯˆ̄̎̑˳̶̄˰ɯɭ ̖ ˸̖̗̈̔˰̍̏̑̍̄̏˴˳̡̖̄̔̄̈̄ɯ
˰̔̒˸̖̈̄ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƕȭɯƛȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˧̑˳˰̏̑˳̶̄ɯˆ̶̄̎̄ 

ˏ̤̄̍̑̍̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˄˸̖̈̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓  ˀ̄̍̈˰ɯˁ̶̄̈̑̍̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʥ̏˰ɯ˧˰̴̗̤˸˳̶̄ɯ˃̍̄˳˸̓̄ 

ˏ̝̄̍̑̂̑̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̑̔̑˳̲̔̈̑ɯˀ̖̄̓̑˳̠̄̄  
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ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʩʝ ʫʪʚʨʹʫʿʝ ʨʝʣʘʪʠʚʥʘ ʧʦʝʪʦʣʦʰʢʘ ʦʩʦʙʝʥʦʩʪ ʜʠʿʘʣʦʰʢʠʭ ʠ ʤʦʥʦʣʦʰʢʠʭ ʦʙʣʠʢʘ ʛʦʚʦʨʘ ʫ ʜʨʘʤʘʤʘ 
ɲʫʙʦʤʠʨʘ ʉʠʤʦʚʠ˂ʘ, ʪʝ ʠ ˁʠʭʦʚʘ ʝʢʩʧʨʝʩʠʚʥʦʩʪ, ʨʠʪʤʠʯʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ, ʪʝʤʘʪʩʢʘ ʰʠʨʠʥʘ, ʩʤʠʩʘʦʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʠ 
ʩʪʨʫʢʪʫʨʥʘ ʩʘʞʝʪʦʩʪ. ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʫʿʫ ʥʝ ʩʘʤʦ ʣʠʥʛʚʠʩʪʠʯʢʠ ʩʪʘʪʫʩ ʠ ʝʩʪʝʪʩʢʝ ʚʨʝʜʥʦʩʪʠ ʨʘʟʥʠʭ ʦʙʣʠʢʘ 
ʪʝʢʩʪʦʚʥʦʛ ʠ ʩʪʠʣʩʢʦʛ ʠʟʨʘʞʘʚʘˁʘ ʫ ʜʨʘʤʘʤʘ ʍʘʩʥʘʛʠʥʠʮʘ, ɹʦʿ ʥʘ ʂʦʩʦʚʫ, ʏʫʜʦ ʫ Ăʐʘʨʛʘʥʫῤ ʠ ʇʫʪʫʿʫ˂ʝ ʧʦʟʦʨʠʰʪʝ 
ʐʦʧʘʣʦʚʠ˂, ʚʝ˂ ʠ ʩʚʝ ʠʩʪʦʨʠʿʩʢʝ, ʢʫʣʪʫʨʦʣʦʰʢʝ ʠ ʬʦʣʢʣʦʨʥʝ ʢʦʥʦʪʘʮʠʿʝ. ʀʜʝʥʪʠʬʠʢʘʮʠʿʦʤ, ʜʝʩʢʨʠʧʮʠʿʦʤ ʠ ʢʣʘʩʠ-
ʬʠʢʘʮʠʿʦʤ ʩʚʠʭ ʩʪʠʣʩʢʠʭ ʧʦʩʪʫʧʘʢʘ ʫʢʘʟʫʿʝ ʩʝ ʥʘ ʪʝʤʘʪʩʢʝ, ʤʦʪʠʚʩʢʝ ʠ ʪʝʢʩʪʦʣʦʰʢʝ ʤʝʭʘʥʠʟʤʝ ʩʪʠʣʩʢʦʛ ʦʟʥʘʢʦʚˀʝˁʘ 
ʜʨʘʤʘ ɲʫʙʦʤʠʨʘ ʉʠʤʦʚʠ˂ʘ. ʂʘʢʦ ʜʦʩʘʜ ʥʠʿʝ ʙʠʣʦ ʩʘ ʧʦʤʝʥʫʪʠʭ ʤʝʪʦʜʦʣʦʰʢʠʭ ʧʦʟʠʮʠʿʘ ʟʥʘʯʘʿʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʜʨʘ-
ʤʘ ɲʫʙʦʤʠʨʘ ʉʠʤʦʚʠ˂ʘ, ʦʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʦʪʚʘʨʘ ʥʦʚʝ ʘʩʧʝʢʪʝ ʧʦʩʤʘʪʨʘˁʘ ʪʝʢʩʪʦʣʦʰʢʠʭ ʠ ʩʪʠʣʩʢʠʭ ʧʦʩʪʫ-
ʧʘʢʘ ʫ ʘʥʘʣʠʟʠ ʢʘʢʦ ʧʦʤʝʥʫʪʠʭ ʉʠʤʦʚʠ˂ʝʚʠʭ ʜʨʘʤʘ, ʪʘʢʦ ʠ ʢˁʠʞʝʚʥʦʫʤʝʪʥʠʯʢʠʭ ʪʝʢʩʪʦʚʘ ʫʦʧʰʪʝ. ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨ-
ʪʘʮʠʿʘ ʄʠʣʠʮʝ ʄʠʤʦʚʠ˂ ʧʦ ʥʘʫʯʥʦʿ ʚʨʝʜʥʦʩʪʠ ʿʝʩʪʝ ʩʪʫʜʠʿʘ ʢʦʿʘ ˂ʝ ʟʘʫʟʝʪʠ ʟʥʘʯʘʿʥʦ ʤʝʩʪʦ ʫ ʘʢʘʜʝʤʩʢʦʤ ʧʨʦʮʝʩʫ 
ʨʘʟʤʝʥʝ ʟʥʘˁʘ, ʿʝʨ ʧʨʝʜʩʪʘʚˀʘ ʜʨʘʛʦʮʝʥ ʠ ʥʘʜʘʩʚʝ ʥʝʩʫʤˁʠʚ ʜʦʧʨʠʥʦʩ ʩʨʧʩʢʦʿ ʣʠʥʛʚʠʩʪʠʮʠ, ʩʪʠʣʠʩʪʠʮʠ, ʢˁʠʞʝʚʥʦʿ 
ʪʝʦʨʠʿʠ ʠ ʢʨʠʪʠʮʠ. 
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ʬ  ̓ˁ˰̖˰̤˰ɯ˅˰̶̈̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ̲̑̍̑̏̄˰̍̏̑ɯ̑̔˳˰̲˰̴˸ɯˁ˰̎̄˲̲̄˸ɯ̄ɯ̖̒̑̍̄̄̈˰ɯ̔˸̶˰̴˰ɯ̗ɯ̔˰˳̓˸̎˸̏̑̎ɯ̏˸̎˰̡̈̑̎ɯ
̓̑̎˰̗̏ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƚȭɯƝȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯʥ̓̔˸̲̏̄˸˳̶̄ɯˀ̶̖̄̓̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˀ˰̓̄̏˰ɯ˄˸̖̓̑˳̶̄ɯ˧̞̄̍̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯˁ̄̈̑̍̄̏˰ɯʴ̑˲˸̠̏̄˰ 

ˏ̝̄̍̑̂̑̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

ʬ̠̑ȭɯ˷̓ɯˀ̄̍˸̏˰ɯˁ˸̶̤̄ɯ˄˰˳̈̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʋ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʘʥʘʣʠʟʠʨʘʥ ʿʝ ʧʨʠʢʘʟ ʥʝʤʘʯʢʦʛ ʢʦʣʦʥʠʿʘʣʥʦʛ ʦʩʚʘʿʘˁʘ ʠ ʥʘʯʠʥʘ ʩʧʨʦʚʦʹʝˁʘ ʢʦʣʦ-
ʥʠʿʘʣʥʝ ʚʣʘʩʪʠ ʫ ʥʝʢʘʜʘʰˁʦʿ ʅʝʤʘʯʢʦʿ ʿʫʛʦʟʘʧʘʜʥʦʿ ɸʬʨʠʮʠ (ʜʘʥʘʰˁʘ ʅʘʤʠʙʠʿʘ) ʫ ʩʘʚʨʝʤʝʥʦʿ ʥʝʤʘʯʢʦʿ ʢˁʠʞʝʚʥʦ-
ʩʪʠ, ʩʘ ʬʦʢʫʩʦʤ ʥʘ ʨʦʤʘʥʝ ʥʝʤʘʯʢʠʭ ʧʠʩʘʮʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʙʨʘʹʫʿʝ ʙʠʪʢʘ ʢʦʜ ɺʘʪʝʨʙʝʨʛʘ ʢʘʦ ʪʘʯʢʘ ʢʫʣʤʠʥʘʮʠʿʝ ʩʫʢʦʙʘ 
ʧʣʝʤʝʥʘ ʍʝʨʝʨʦ ʠ ʅʘʤʘ ʠ ʥʝʤʘʯʢʠʭ ʢʦʣʦʥʠʟʘʪʦʨʘ. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʩʝ ʫʢʘʟʫʿʝ ʥʘ ʟʘʯʝʪʢʝ ʢʦʣʦʥʠʿʘʣʥʝ ʤʠʩʣʠ ʥʘ ʪʣʫ ʅʝ-
ʤʘʯʢʦʛ ʮʘʨʩʪʚʘ ʢʨʦʟ ʘʥʘʣʠʟʫ ʩʣʠʢʝ ɸʬʨʠʢʝ ʠ ɸʬʨʠʢʘʥʘʮʘ ʟʘ ʚʨʝʤʝ ʢʦʣʦʥʠʿʘʣʠʟʤʘ. ʀʩʪʨʘʞʠʚʘˁʝʤ ʩʣʠʢʝ ɸʬʨʠʢʝ ʠ 
ɸʬʨʠʢʘʥʘʮʘ ʫ ʩʘʜʘʰˁʝʤ ʪʨʝʥʫʪʢʫ ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʫ ʩʪʝʨʝʦʪʠʧʥʝ ʧʨʝʜʩʪʘʚʝ ʦ ʪʘʤʥʦʧʫʪʦʿ ʨʘʩʠ ʿʦʰ ʫʚʝʢ ʧʨʠʩʫʪʥʝ ʫ 
ʿʘʚʥʦʤ ʜʠʩʢʫʨʩʫ ʉʈ ʅʝʤʘʯʢʝ ʠ ʜʘ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʦʥʝʤʦʛʫ˂ʘʚʘʿʫ ʢʨʠʪʠʯʢʦ ʩʫʦʯʘʚʘˁʝ ʩʘ ʥʝʤʘʯʢʦʤ ʢʦʣʦʥʠʿʘʣʥʦʤ 
ʧʨʦʰʣʦʰ˂ʫ, ʰʪʦ ʩʝ ʦʜʨʘʞʘʚʘ, ʢʘʢʦ ʿʝ ʘʥʘʣʠʟʘ ʦʜʘʙʨʘʥʦʛ ʢʦʨʧʫʩʘ ʧʦʢʘʟʘʣʘ, ʠ ʥʘ ʧʦˀʝ ʨʘʟʚʦʿʘ ʛʝʨʤʘʥʠʩʪʠʯʢʠʭ 
(ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʠʭ ʩʪʫʜʠʿʘ ʠ ʥʝʤʘʯʢʝ (ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʝ ʢˁʠʞʝʚʥʦʩʪʠ. ʋ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʩʫ ʜʘʪʠ ʟʥʘʯʘʿʥʠ ʪʝʦʨʠʿʩʢʠ 
ʫʚʠʜʠ ʫ ʨʘʟʤʘʪʨʘˁʫ ʩʫʰʪʠʥʩʢʠ ʘʤʙʠʚʘʣʝʥʪʥʠʭ ʧʦʿʤʦʚʘ ʧʦʧʫʪ (ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʠʟʤʘ ʠ (ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʝ ʢˁʠʞʝʚʥʦʩʪʠ 
ʩʫʞʘʚʘʿʫ˂ʠ ʬʦʢʫʩ ʢʘ ʤʣʘʜʦʿ ʥʘʫʯʥʦʿ ʛʨʘʥʠ ʛʝʨʤʘʥʠʩʪʠʯʢʠʭ (ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʠʭ ʩʪʫʜʠʿʘ ʠ ʩʪʫʜʠʿʘ ʥʝʤʘʯʢʝ 
(ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʝ ʢˁʠʞʝʚʥʦʩʪʠ. ʋ ˁʦʿ ʿʝ ʘʢʨʠʙʠʯʥʦ ʦʙʨʘʟʣʦʞʝʥʘ ʠ ʨʘʩʚʝʪˀʝʥʘ ʢˀʫʯʥʘ ʪʝʨʤʠʥʦʣʦʛʠʿʘ, ʧʦʧʫʪ ʥʝʤʘʯʢʝ 
(ʧʦʩʪ)ʢʦʣʦʥʠʿʘʣʥʝ ʢˁʠʞʝʚʥʦʩʪʠ, ʘʬʨʠʯʢʦʛ ʨʦʤʘʥʘ, ʥʝʤʘʯʢʦ/ʥʘʤʠʙʠʿʩʢʦʛ ʠʩʪʦʨʠʿʩʢʦʛ ʨʦʤʘʥʘ, ʧʦʣʠʪʠʢʝ ʩʝ˂ʘˁʘ, ʘʣʠ ʠ 
ʚʝʟʝ ʠʟʤʝʹʫ Ăʨʝʰʝˁʘ ʘʬʨʠʯʢʦʛ ʧʠʪʘˁʘῤ ʠ ʍʦʣʦʢʘʫʩʪʘ. ʆʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʠʟʫʟʝʪʥʦ ʚʨʝʜʘʥ ʜʦʧʨʠʥʦʩ ʩʘʚʨʝ-
ʤʝʥʠʤ ʪʝʥʜʝʥʮʠʿʘʤʘ ʫ ʥʝʤʘʯʢʦʿ ʬʠʣʦʣʦʛʠʿʠ ʫ ʉʨʙʠʿʠ ʦʙʦʛʘ˂ʫʿʫ˂ʠ ʠʭ ʥʦʚʠʤ ʧʨʠʩʪʫʧʦʤ. 
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ʬ  ̓˧˸̍˸̏˰ɯ˄˰˳̍̑˳̶̄ɯ˧̑˳˰̏̑˳̶̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʴ˰˳̄̔̏̑̔̍̑˼˸̏˰ɯ̓˸̡˸̠̏̄˰ɯ̗ɯ˰˷̖̎̄̏̄̔̓˰̖̄˳̏̑-̒̓˰˳̏̑̎ɯ̖̗̔̄̍ɯ̔̓̒̔̈̑˴˰ 

̲˸̂̄̈˰ɯ̗ɯ7(7ɯ˳˸̗̈ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƗȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯʺ̑˳˰̡˸˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʥ̍˸̈̔˰̏˷˰̓ɯˀ̄̍˰̏̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯʨ̍˰˷̄̎̄̓ɯ˄̑̍̑̎˰̠ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˄˸̖̈̑˳̶̄ɯ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʆʩʥʦʚʥʠ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝʩʪʝ ʩʠʥʭʨʦʥʠʿʩʢʠ ʠ ʜʠʿʘʭʨʦʥʠʿʩʢʠ ʦʧʠʩ ʩʠʩʪʝʤʘ ʟʘʚʠʩʥʦʩʣʦ-
ʞʝʥʠʭ ʨʝʯʝʥʠʮʘ ʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʚʘʥʦʤ ʩʪʠʣʫ ʩʨʧʩʢʦʛʘ ʿʝʟʠʢʘ ʫ XIX ʚʝʢʫ. ʂʦʨʧʫʩ ʿʝ ʦʙʫʭʚʘʪʠʦ ʧʨʝʢʦ 8000 
ʝʢʩʮʝʨʧʠʨʘʥʠʭ ʟʘʚʠʩʥʦʩʣʦʞʝʥʠʭ ʨʝʯʝʥʠʮʘ ʠʟ ʟʘʢʦʥʩʢʠʭ ʠ ʧʨʘʚʥʠʭ ʪʝʢʩʪʦʚʘ XIX ʚʝʢʘ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʫ ʜʦʢʫʤʝʥʪʠ ʦʜ 
ʉʨʝʪʝˁʩʢʦʛ ʫʩʪʘʚʘ (1835) ʜʦ ʋʩʪʘʚʘ ʂʨʘˀʝʚʠʥʝ ʉʨʙʠʿʝ (1901). ɼʦʧʨʠʥʦʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝʩʪʝ ʠ ʨʘʟʚʦʿ ʤʝʪʦʜʦ-
ʣʦʛʠʿʝ ʟʘ ʠʟʫʯʘʚʘˁʝ ʿʝʟʠʢʘ ʧʨʘʚʘ ʫ ʜʠʿʘʭʨʦʥʦʿ ʧʝʨʩʧʝʢʪʠʚʠ. ʄʝʪʦʜ ʦʙʫʭʚʘʪʘ ʢʦʤʙʠʥʘʮʠʿʫ ʩʠʥʪʘʢʩʠʯʢʦ-ʩʝʤʘʥʪʠʯʢʦʛ, 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʣʩʢʦʛ, ʠʩʪʦʨʠʿʩʢʦʿʝʟʠʯʢʦʛ ʠ ʤʝʪʦʜʘ ʪʝʦʨʠʿʝ ʧʨʘʚʘ, ʢʦʿʠ ʩʫ ʫʧʦʪʨʝʙˀʝʥʠ ʭʠʿʝʨʘʨʭʠʿʩʢʠ. ɸʥʘʣʠʟʠʨʘʥ ʿʝ 
ʩʠʩʪʝʤ ʟʘʚʠʩʥʦʩʣʦʞʝʥʠʭ ʨʝʯʝʥʠʮa ʫ ʦʢʚʠʨʫ ʧʦʜʩʠʩʪʝʤʘ ʜʦʧʫʥʩʢʠʭ, ʨʝʣʘʪʠʚʥʠʭ, ʫʩʣʦʚʥʠʭ, ʚʨʝʤʝʥʩʢʠʭ, ʤʝʩʥʠʭ, ʥʘ-
ʯʠʥʩʢʠʭ ʠ ʧʦʨʝʜʙʝʥʠʭ (ʥʘʯʠʥʩʢʦ-ʧʦʨʝʜʙʝʥʠʭ), ʫʟʨʦʯʥʠʭ, ʮʠˀʥʠʭ, ʧʦʩʣʝʜʠʯʥʠʭ, ʜʦʧʫʩʥʠʭ, ʝʢʩʮʝʧʪʠʚʥʠʭ, ʩʧʝʮʠʬʠʢʘ-
ʪʠʚʥʠʭ ʠ ʨʝʯʝʥʠʮʘ ʩʘ ʟʥʘʯʝˁʝʤ ʧʨʦʧʨʘʪʥʝ ʦʢʦʣʥʦʩʪʠ. ʋʪʚʨʹʝʥ ʿʝ ʢʦʥʪʠʥʫʠʪʝʪ ʩʨʧʩʢʦʛ ʧʨʘʚʥʦʛ ʿʝʟʠʢʘ ʩʘ ʧʨʘʚʥʠʤ ʿʝʟʠ-
ʢʦʤ ʩʨʝʜˁʝʛ ʚʝʢʘ, ʩ ʿʝʜʥʝ, ʠ ʩʘ ʩʘʚʨʝʤʝʥʠʤ ʧʨʘʚʥʠʤ ʿʝʟʠʢʦʤ, ʩ ʜʨʫʛʝ ʩʪʨʘʥʝ. ʋ ʢʦʨʧʫʩʫ ʜʦʤʠʥʠʨʘʿʫ ʢʦʥʪʝʢʩʪʫʘʣʥʦ 
ʫʩʣʦʚˀʝʥʠ ʩʝʤʘʥʪʠʯʢʠ ʥʝʩʧʝʮʠʬʠʢʦʚʘʥʠ ʿʝʜʥʦʣʝʢʩʝʤʩʢʠ ʚʝʟʥʠʮʠ, ʢʦʿʠ ʩʝ ʪʦʢʦʤ ʚʝʢʘ ʟʘʤʝˁʫʿʫ ʢʦʥʪʝʢʩʪʫʘʣʥʦ ʥʝ-
ʫʩʣʦʚˀʝʥʠʤ ʩʝʤʘʥʪʠʯʢʠ ʩʧʝʮʠʬʠʢʦʚʥʠʤ ʩʣʦʞʝʥʠʤ ʚʝʟʥʠʮʠʤʘ. ʀʟʫʟʝʪʘʢ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʜʩʪʘʥʜʘʨʜʥʠ ʧʝʨʠʦʜ, ʢʘʜʘ ʩʝ 
ʿʘʚˀʘʿʫ ʩʣʦʞʝʥʠ ʚʝʟʥʠʮʠ ʫ ʧʨʦʮʝʩʫ ʬʦʨʤʠʨʘˁʘ, ʢʦʿʠ ʩʝ ʧʦʚʣʘʯʝ ʥʘ ʢʨʘʿʫ ʚʝʢʘ. ʅʘ ʧʣʘʥʫ ʟʘʚʠʩʥʦʩʣʦʞʝʥʠʭ ʨʝʯʝʥʠʮʘ 
ʢʦʨʠʩʪʠ ʩʝ ʥʘʨʦʜʥʠ ʿʝʟʠʢ, ʩʘ ʠʟʫʟʝʪʢʦʤ ʭʠʙʨʠʜʥʦʛ ʚʝʟʥʠʢʘ ʢʨʦʤ(ʿ)ʝ ʪʦʛʘ ʰʪʦ, ʠʟʛʨʘʹʝʥʦʛ ʧʦ ʧʨʠʥʮʠʧʫ ʜʨʫʛʠʭ ʩʣʦʞʝ-
ʥʠʭ ʚʝʟʥʠʢʘ. ʅʘ ʧʣʘʥʫ ʥʦʨʤʘʪʠʚʥʦʧʨʘʚʥʦʛ ʢʦʜʠʨʘˁʘ ʜʦʤʠʥʠʨʘʿʫ ʫʩʣʦʚʥʝ ʨʝʯʝʥʠʮʝ, ʢʦʿʝ ʥʘ ʧʦʚʨʰʠʥʩʢʦʤ ʧʣʘʥʫ ʫʚʦʜʝ 
ʘʢʦ ï ʦʥʜʘ ʭʠʧʦʪʝʟʫ. ʇʦʨʝʜ ʧʨʘʚʥʦʛ ʢʦʜʠʨʘˁʘ, ʧʨʠʩʫʪʥʦ ʿʝ ʠ ʠʜʝʦʣʦʰʢʦ ʢʦʜʠʨʘˁʝ, ʢʦʿʠʤ ʩʝ ʦʙʿʘʰˁʘʚʘ ʧʦʿʘʚʘ ʦʜʨʝʹʝ-
ʥʠʭ ʪʠʧʦʚʘ ʟʘʚʠʩʥʠʭ ʨʝʯʝʥʠʮʘ ʢʘʦ ʰʪʦ ʩʫ ʮʠˀʥʝ.   
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ʬ  ̓ˆ̖˸̝˰̏ɯˈ̑˷̑̓̑˳̶̄ 

(ɱʘʛʦʜʠʥʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

˄˸ ̝̓̄̓˰̡̖̔̄̈̄ɯ˴̍˰˴̑̍̄ɯ̈˰̑ɯ̄̎˰̏˸̖̏̏˰ɯ̑̔̑˲̄̏˰ɯ̔̒˸̠̲̄˰̞̍̏̄ɯ̖̔̄̍̑˳˰ 

̔˰ ˳̓˸̎˸̏̑˴ɯ̔̓̒̔̈̑˴ɯ̲˸̂̄̈˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƗȭɯƕƔȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˀ̤̄̍̑ɯʺ̑˳˰̡˸˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʶ̲̍̄˰̏˰ɯ˓̗̖̗̓˰ 

ˏ˰̗̖̈̍˸̖ɯ̒˸˷˰˴̤̞̑̈̄ɯ̏˰̗̈˰ɯ̗ɯ˧˰˴̑˷̄̏̄ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˄˸̖̈̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̓ɯˆ˳˸̖̍˰̏˰ɯˆ̲̍̄˸̡̒˸˳̶̄ɯˈ̓˰˼̄˳̗̈Ȯɯ˳̤̄̄ɯ̏˰̡̗̏̄ɯ̔˰̓˰˷̏̄̈ 

ʶ̖̖̗̖̏̔̄ɯ̂˰ɯ̔̓̒̔̈̄ɯ̲˸̂̄̈ɯ̗ɯʧ˸̑˴̓˰˷̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʠʩʝʨʪʘʮʠʿʘ ʧʨʫʞʘ ʟʥʘʯʘʿʘʥ ʫʚʠʜ ʫ ʘʩʧʝʢʘʪʝ ʩʝʤʘʥʪʠʯʢʦ-ʩʠʥʪʘʢʩʠʯʢʠʭ ʠ ʩʪʠʣʠʩʪʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʝʨʠʬʨʘʩʪʠʯʢʠʭ 
ʛʣʘʛʦʣʘ, ʪʝ ʞʘʥʨʦʚʩʢʠʭ ʦʩʦʙʝʥʦʩʪʠ ʩʧʝʮʠʿʘʣʥʠʭ ʩʪʠʣʦʚʘ ʩʘʚʨʝʤʝʥʦʛ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ. ʅʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʠʤʧʣʠʮʠʨʘʿʫ 
ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʝ ʪʠʯʫ ʫʧʦʪʨʝʙʝ ʧʝʨʠʬʨʘʩʪʠʯʢʠʭ ʛʣʘʛʦʣʘ ʫ ʨʘʟʛʦʚʦʨʥʦʤ ʩʪʠʣʫ, ʘʣʠ ʫ ʦʥʠʤ ʧʨʘʛʤʘʪʠʯʢʠ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʦʚʘʥʠʤ / ʬʦʨʤʘʣʥʠʤ ʢʦʥʪʝʢʩʪʠʤʘ, ʢʦʿʠ ʩʝ ʬʦʨʤʠʨʘʿʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʧʝʮʠʿʘʣʥʠʭ ʩʪʠʣʦʚʘ. ʇʨʠʤʝˁʠ-
ʚʦʩʪ ʥʘʫʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʦʛʣʝʜʘ ʩʝ ʠ ʥʘ ʧʣʘʥʫ ʣʝʢʩʠʯʢʝ ʩʝʤʘʥʪʠʢʝ ʠ ʬʨʘʟʝʦʣʦʛʠʿʝ, ʢʦʥʪʨʘʩʪʠʚʥʝ ʣʠʥʛʚʠʩʪʠʢʝ ʠ ʤʝʪʦʜʠ-
ʢʝ ʥʘʩʪʘʚʝ, ʪʝ ʘʥʘʣʠʟʝ ʜʠʩʢʫʨʩʘ, ʙʫʜʫ˂ʠ ʜʘ ʧʝʨʠʬʨʘʩʪʠʯʢʠ ʛʣʘʛʦʣʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʿʝʜʠʥʠʮʝ ʢʦʿʝ ʩʫ ʧʨʠʩʫʪʥʝ ʠ ʬʨʝ-
ʢʚʝʥʪʥʝ ʫ ʿʝʟʠʢʫ, ʧʦʩʪʘʿʫ ʦʜʣʠʢʝ ʨʘʟʥʦʚʨʩʥʠʭ ʞʘʥʨʦʚʘ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ, ʘ ʧʦʩʝʙʥʦ ʩʝ ʤʦʛʫ ʠʟʫʯʘʚʘʪʠ ʥʘ ʨʝʣʘʮʠʿʠ ʢʦʤʧʘ-
ʨʘʪʠʚʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʩʨʦʜʥʠʤ ʿʝʟʠʮʠʤʘ, ʫ ʢʦʥʪʝʢʩʪʫ ʩʨʦʜʥʠʭ ʿʝʜʠʥʠʮʘ (ʬʨʘʟʝʦʣʦʛʠʟʤʠ), ʪʝ ʧʨʠʣʠʢʦʤ ʫʩʚʘʿʘˁʘ 
ʩʨʧʩʢʦʛ ʢʘʦ ʩʪʨʘʥʦʛ/ʥʝʤʘʪʝʨˁʝʛ, ʠʣʠ ʫ ʥʘʩʪʘʚʠ ʿʝʟʠʯʢʝ ʢʫʣʪʫʨʝ ʢʦʿʘ ʩʝ ʙʘʚʠ ʧʠʪʘˁʝʤ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʩʪʠʣʦʚʘ ʠ ʙʠʨʦ-
ʢʨʘʪʩʢʦʛ ʿʝʟʠʢʘ. ʊʝʦʨʠʿʩʢʝ ʠʤʧʣʠʢʘʮʠʿʝ ʤʦʛʫ˂ʝ ʩʫ ʥʘ ʧʣʘʥʫ ʦʧʰʪʝ ʣʠʥʛʚʠʩʪʠʢʝ, ʧʦʰʪʦ ʿʝ ʨʝʯ ʦ ʿʝʜʠʥʠʮʠ ʢʦʿʫ ʢʘʥʜʠʜʘʪ 
ʜʝʬʠʥʠʰʝ ʢʘʦ ʦʜʣʠʢʫ ʛʣʦʙʘʣʠʟʘʮʠʿʝ ʿʝʟʠʢʘ ʩʧʝʮʠʿʘʣʥʠʭ ʩʪʠʣʦʚʘ. ɽʤʧʠʨʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʘ ʧʦʛʦʪʦʚʦ ʧʨʘʪʝ˂ʠ ʨʝʧʨʝ-
ʟʝʥʪʘʪʠʚʥʠ ʢʦʨʧʫʩ ʠ ʨʝʯʥʠʯʢʘ ʛʨʘʹʘ, ʠʤʘʿʫ ʧʨʘʢʪʠʯʥʫ ʧʨʠʤʝʥʫ ʫ ʠʟʨʘʜʠ ʦʧʰʪʠʭ ʠ ʩʧʝʮʠʿʘʣʥʠʭ ʨʝʯʥʠʢʘ, ʢʘʦ ʠ ʫ ʠʟʨʘʜʠ 
ʨʝʯʥʠʢʘ ʫ ʜʦʤʝʥʫ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ, ʥʘʫʢʝ ʠ ʧʫʙʣʠʮʠʩʪʠʢʝ, ʬʨʘʟʝʦʣʦʛʠʿʝ, ʪʝ ʧʨʝʚʦʜʥʝ ʣʝʢʩʠʢʦʛʨʘʬʠʿʝ.  
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ʬ  ̓ʩ̠̑̓̄˰ɯˈ̶̑̎̄ 

(ʇʦʞʝʛʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʿ˸̡̈̔̄̈˸ɯ̔̍̄˳˸̠̏̄˸ɯ̗ɯ̔˰˳̓˸̎˸̏̑̎ɯ˸̏˴̍˸̔̈̑̎ɯ̄ɯ̔̓̒̔̈̑̎ɯ̲˸̗̂̄̈ȯ 

̖̗̖̗̔̓̈̓̏̄Ȯɯ̔˰˷̓˼̄̏̔̈̄ɯ̄ɯ̠̔̑̄̑̍̄̏˴˳̡̖̄̔̄̈̄ɯ˰̔̒˸̖̈̄ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

ʬ̠̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯʬ˰̏̄̍̑˳̶̄ɯ˧˸̓˸̶̎̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˆ˰̴˰ɯˬ̗̓̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯʩ̑̓˷˰̏˰ɯʿ˰̶̍̄-ʺ̖̓̔̄̏ɯ 

ˏ̝̄̍̑̂̑̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯˆ̒˰̶̔̄ 

ˏ˰̗̖̈̍˸̖ɯ̒˸˷˰˴̤̞̑̈̄ɯ̏˰̗̈˰ɯ̗ɯ˧˰˴̑˷̄̏̄ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʇʨʠʤʘʨʥʠ ʥʘʫʯʥʠ ʜʦʧʨʠʥʦʩ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʪʦʤʝ ʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʚʦ ʢʦʥʪʨʘʩʪʠʚʥʦ ʠʩʪʨʘ-
ʞʠʚʘˁʝ ʧʨʦʠʟʚʦʜʘ ʣʝʢʩʠʯʢʦʛ ʩʣʠʚʘˁʘ ʠʟ ʝʥʛʣʝʩʢʦʛ ʠ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʯʠʿʦʿ ʩʝ ʚʨʣʦ ʜʝʪʘˀʥʦʿ ʠ ʦʙʫʭʚʘʪʥʦʿ ʚʠʰʝʘʩʧʝʢʪʥʦʿ 
ʘʥʘʣʠʟʠ ʧʨʠʩʪʫʧʠʣʦ ʜʝʩʢʨʠʧʪʠʚʥʦ, ʝʢʩʧʣʘʥʘʪʦʨʥʦ ʠ ʠʥʪʝʨʧʨʝʪʘʪʠʚʥʦ. ʆʚʘʿ ʜʦʢʪʦʨʩʢʠ ʨʘʜ ʜʘˀʝ ʫʙʝʜˀʠʚʦ ʧʦʢʘʟʫʿʝ ʜʘ 
ʩʣʠʚʝʥʠʮʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʝʜʘʥ ʤʘʪʝʨʠʿʘʣ ʟʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʘ, ʩʦʮʠʦʣʠʥʛʚʠʩʪʠʯʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʨʫʞʘ ʿʘʩʘʥ 
ʫʚʠʜ ʫ ʧʦʪʨʝʙʝ ʥʝʧʨʝʩʪʘʥʦʛ ʧʨʘ˂ʝˁʘ, ʙʝʣʝʞʝˁʘ ʠ ʘʥʘʣʠʟʠʨʘˁʘ ʣʝʢʩʠʯʢʠʭ ʩʣʠʚʝʥʠʮʘ (ʢʘʦ ʠ ʫʦʯʘʚʘˁʘ ʤʦʨʬʝʤʠʟʘʮʠʿʝ 
ʦʜʨʝʹʝʥʠʭ ʬʨʘʛʤʝʥʘʪʘ ʠʟʜʚʦʿʝʥʠʭ ʫ ʧʦʩʪʫʧʢʫ ʩʣʠʚʘˁʘ), ʘʣʠ ʠ ʦʙʿʘʚˀʠʚʘˁʘ ʥʦʚʦʟʘʙʝʣʝʞʝʥʦʛ ʧʨʠʢʫʧˀʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 
ʫ ʚʠʜʫ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʭ ʨʝʯʥʠʢʘ ʢʦʿʠʤʘ ʙʠ ʩʝ ʩʣʠʚʝʥʠʮʘʤʘ, ʤʦʛʫ˂ʝ, ʦʙʝʟʙʝʜʠʦ ʜʫʞʠ ʚʝʢ ʪʨʘʿʘˁʘ. ʀʩʪʨʘʞʠʚʘʯʢʦʤ ʛʨʘ-
ʹʦʤ ʠʟ ʩʘʚʨʝʤʝʥʦʛ ʝʥʛʣʝʩʢʦʛ ʠ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʢʦʿʘ ʿʝ ʧʨʠʢʫʧˀʝʥʘ ʟʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʦ ʿʝʩʪ, ʥʦʚʦʟʘʙʝʣʝʞʝ-
ʥʠʤ ʧʨʠʤʝʨʠʤʘ ʝʥʛʣʝʩʢʠʭ ʠ ʩʨʧʩʢʠʭ ʣʝʢʩʠʯʢʠʭ ʩʣʠʚʝʥʠʮʘ, ʦʚʘʿ ʜʦʢʪʦʨʩʢʠ ʨʘʜ ʫʚʝʨˀʠʚʦ ʠ ʧʦʫʟʜʘʥʦ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʣʝʢ-
ʩʠʯʢʦ ʩʣʠʚʘˁʝ, ʢʘʢʦ ʫ ʝʥʛʣʝʩʢʦʤ ʪʘʢʦ ʠ ʫ ʩʨʧʩʢʦʤ ʿʝʟʠʢʫ, ʿʝʜʘʥ ʚʨʣʦ ʞʠʚ, ʧʨʦʜʫʢʪʠʚʘʥ, ʨʝʛʠʩʪʘʨʩʢʠ ʨʘʰʠʨʝʥ ʠ, ʥʘʜʘ-
ʩʚʝ, ʢʨʝʘʪʠʚʘʥ ʧʦʩʪʫʧʘʢ ʪʚʦʨʙʝ ʥʦʚʠʭ ʨʝʯʠ, ʢʘʦ ʠ ʜʘ ʥʠʿʝ ʫ ʧʠʪʘˁʫ ʧʨʦʩʪʦ ʿʝʟʠʯʢʦ ʧʦʤʦʜʘʨʩʪʚʦ ʚʝ˂ ʪʚʦʨʙʝʥʦ ʩʨʝʜʩʪʚʦ 
ʧʦʤʦ˂ʫ ʢʦʿʝʛ ʩʘʚʨʝʤʝʥʠ ʛʦʚʦʨʥʠ ʧʨʝʜʩʪʘʚʥʠʮʠ ʜʚʘʿʫ ʿʝʟʠʢʘ ʫʩʧʝʚʘʿʫ ʜʘ ʟʘʜʦʚʦˀʝ ʩʚʘʢʦʚʨʩʥʝ ʠ ʚʨʣʦ ʧʨʦʤʝʥˀʠʚʝ 
ʜʨʫʰʪʚʝʥʦ-ʢʦʤʫʥʠʢʘʪʠʚʥʝ ʧʦʪʨʝʙʝ.  
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ʬ  ̓˧̑˳˰̏˰ɯˈ̶̑̎̄ɯʺ̶̗̓̈̄ 

(ʂʨʘʛʫʿʝʚʘʮ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ˋ̖̠̄˰̲ɯ̔̓̒̔̈̑˴ɯ̈˰̑ɯ̎˰̖˸̴̓˸˴ɯ̲˸̂̄̈˰ɯɯ̏˰ɯ̗̔˳˰̲˰̴˸ɯ̝̓˰̠̗̏̔̈̑˴ɯ̈˰̑ɯ̠̳̄̏̑˴ɯ 

̲˸̂̄̈˰ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƖƜȭɯƕƖȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʶ˳˰̏ɯ˧̑˳˰̏̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʬ̠̑ȭɯ˷̓ɯ˧˸̍˸̏˰ɯ˧˰̶̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

˄̝̓̑ȭɯ˷̓ɯˀ̄̍̈˰ɯˁ̶̄̈̑̍̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

ʬ̠̑ȭɯ˷̓ɯʨ˰̴˰ɯˀ˰̶̏̄ɯˀ˰̶̖̄ 

ˏ̝̄̍̑̂̑̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̑˳̑̎ɯˆ˰˷̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ɱʦʚʘʥʝ ʊʦʤʠ˂ ʂʫʨʢʠ˂ ʧʦʩʝʜʫʿʝ ʦʛʨʦʤʘʥ ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʜʦʧʨʠʥʦʩʠ ʩʘʛʣʝʜʘ-
ʚʘˁʫ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʧʨʦʙʣʝʤʘ ʧʨʠʣʠʢʦʤ ʫʯʝˁʘ ʬʨʘʥʮʫʩʢʦʛ ʿʝʟʠʢʘ. ʆʚʦ ʿʝ ʧʨʚʘ ʪʝʤʘ ʫ ʥʘʰʠʤ ʥʘʫʯʥʠʤ ʢʨʫʛʦʚʠʤʘ ʢʦʿʘ 
ʩʝ ʙʘʚʠ ʧʦʨʝʹʝˁʝʤ ʫʩʚʘʿʘˁʘ ʬʨʘʥʮʫʩʢʦʛ ʿʝʟʠʢʘ ʢʦʜ ʥʘʩ, ʫ ʦʢʚʠʨʫ ʥʘʰʠʭ ʰʢʦʣʩʢʠʭ ʠʥʩʪʠʪʫʮʠʿʘ ʠ ʫ ʦʢʚʠʨʫ ʬʨʘʥʮʫʩʢʠʭ 
ʰʢʦʣʩʢʠʭ ʠʥʩʪʠʪʫʮʠʿʘ, ʫ ʩʣʫʯʘʿʫ ʫʯʝʥʠʢʘ ʤʠʛʨʘʥʘʪʘ ʢʦʿʠ ʜʦʣʘʟʝ ʠʟ ʨʘʟʥʠʭ ʛʦʚʦʨʥʠʭ ʧʦʜʨʫʯʿʘ. ʇʦʢʫʰʘʚʘʿʫ˂ʠ ʜʘ ʨʘʟʫʤʝ 
ʧʨʦʮʝʩʝ ʫʯʝˁʘ ʠ ʫʩʚʘʿʘˁʘ, ʠ ʪʠʤʝ ʫʣʘʟʝ˂ʠ ʫ ʧʦˀʝ ʧʩʠʭʦʣʠʥʛʚʠʩʪʠʢʝ, ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʦʪʚʦʨʠʣʘ ʧʦˀʝ ʤʥʦʛʠʭ ʙʫʜʫ-
˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʋʚʦʜʝ˂ʠ ʠ ʢʦʨʠʩʪʝ˂ʠ ʧʦʿʤʦʚʝ ʤʝʹʫʣʠʥʛʚʠʩʪʠʯʢʦʛ ʧʨʦʩʪʦʨʘ, ʤʝʹʫʿʝʟʠʢʘ, ʤʝʪʘʣʠʥʛʚʠʩʪʠʯʢʝ ʩʚʝʩʪʠ, 
ʢʘʥʜʠʜʘʪʢʠˁʘ ʿʝ ʜʘʣʘ ʜʦʧʨʠʥʦʩ ʠ ʦʪʚʦʨʠʣʘ ʥʦʚʝ ʭʦʨʠʟʦʥʪʝ ʟʘ ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʫʩʚʘʿʘˁʘ ʬʨʘʥʮʫʩʢʦʛ 
ʿʝʟʠʢʘ ʥʘ ʥʘʰʠʤ ʧʨʦʩʪʦʨʠʤʘ. ʄʝʪʦʜʦʣʦʰʢʠ ʟʥʘʯʘʿ ʜʦʩʝʨʪʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ, ʪʘʢʦʹʝ, ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʨʠʰ˂ʝˁʘ ʪʝʦʨʠʿʩʢʦʛ 
ʦʢʚʠʨʘ ʜʠʩʝʨʪʘʮʠʿʝ ʢʘʦ ʧʨʝʛʣʝʜʘ ʩʚʠʭ ʜʦʩʘʜʘʰˁʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʬʨʘʥʮʫʩʢʦʛ ʿʝʟʠʢʘ ʥʘ ʥʘʰʠʤ ʧʨʦʩʪʦʨʠʤʘ, ʢʘʦ ʠ ʧʦʨʝ-
ʹʝˁʘ ʬʨʘʥʮʫʩʢʦʛ ʿʝʟʠʢʘ ʩʘ ʩʨʧʩʢʠʤ. ʆʙʠʤʘʥ ʢʦʨʧʫʩ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʤʦʛʫ˂ʘʚʘ ʢʦʤʧʘʨʘʪʠʚʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ 
ʩʣʠʯʥʠʤ ʧʨʦʫʯʘʚʘˁʠʤʘ ʫʩʚʘʿʘˁʘ ʩʨʦʜʥʠʭ ʿʝʟʠʢʘ ʬʨʥʮʫʩʢʦʤ, ʧʨʝ ʩʚʝʛʘ ʰʧʘʥʩʢʦʛ ʠ ʠʪʘʣʠʿʘʥʩʢʦʛ. 
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ʬ  ̓ʨ̍˰˷̄̎̄̓ɯˆ̖˰̏̈̑˳̶̄ 

(ʋʞʠʮʝ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʌʀʃʆʃʆʐʂɽ ʅɸʋʂɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʺ̔˸̝̏̑̑˲̲̄˰ɯ̗ɯ˰̏˴̝̲̍̑̑̏̑ɯ̈˰̏˰˷̲̔̈̑ɯ̴̈̄˼˸˳̖̏̑̔̄ɯ̄ɯ̗̖̗̈̍̓̄ 
  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ȮɯƕƙȭɯƗȭɯƖƔƖƘȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯʧ̳̄˰̏˰ɯʨ̍˰̤̈̑˳̶̄ɯʶ̶̍̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯʨ˸̔̏˰ɯʿ̶̡̑̒̄̄ 

ˏ̝̄̍̑̂̑̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˁ̤̗̄ 

˄̝̓̑ȭɯ˷̓ɯˁ̄̈̑̍˰ɯʧ̗˲˰̴˰ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 

˄̝̓̑ȭɯ˷̓ɯ˧˰̔̎̄̏˰ɯˈ˸̑˷̑̓̑˳̶̄ 

ˏ̤̄̍̑̍̑̈̑-̗̎˸̡̖̏̄̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʺ̓˰˴̗̲˸˳̠̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘ ʢʦʨʧʫʩʫ ʦʜ ʩʝʜʘʤ ʨʦʤʘʥʘ ʘʥʛʣʦʬʦʥʝ ʢʘʥʘʜʩʢʝ ʢˁʠʞʝʚʥʦʩʪʠ, ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʠʩʧʠʪʫʿʝ ʧʦʣʦʞʘʿ ʠʤʠʛʨʘʥʘʪʘ ʠ 
ʩʪʘʨʦʩʝʜʝʣʘʮʘ ʫ ʂʘʥʘʜʠ, ʢʘʦ ʠ ˁʠʭʦʚ ʦʜʥʦʩ ʩʘ ʜʦʤʠʥʘʥʪʥʠʤ ʂʘʥʘʹʘʥʠʤʘ/ʢʦʣʦʥʠʟʘʪʦʨʠʤʘ. ʇʨʠʤʝʥʦʤ ʪʝʦʨʠʿʩʢʠʭ 
ʧʦʩʪʫʣʘʪʘ ʠʟ ʪʝʦʨʠʿʩʢʦʛ ʦʢʚʠʨʘ ʥʘ ʨʦʤʘʥʝ ʠʟ ʢʦʨʧʫʩʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʠʤʠʛʨʘʥʪʠʤʘ, ʜʠʩʝʨʪʘʮʠʿʘ ʧʦʢʘʟʫʿʝ ʜʘ ʜʦʤʠʥʘʥʪʥʠ 
ʂʘʥʘʹʘʥʠ ʩʤʘʪʨʘʿʫ ʜʘ ʩʫ ʠʤʠʛʨʘʥʪʠ ʥʝʣʦʿʘʣʥʠ ʠ ʥʝʧʨʠʿʘʪʝˀʩʢʠ ʩʪʨʘʥʮʠ ʢʦʿʠ ʥʘʨʫʰʘʚʘʿʫ ʨʘʩʥʫ, ʝʪʥʠʯʢʫ ʠ ʥʘʮʠʦʥʘʣʥʫ 
ʭʦʤʦʛʝʥʦʩʪ ʂʘʥʘʜʝ. ʋ ʮʠˀʫ ʟʘʰʪʠʪʝ ʠ ʦʜʨʞʘˁʘ ʩʚʦʿʝ ʭʦʤʦʛʝʥʦʩʪʠ, ʂʘʥʘʜʘ ʜʠʩʢʨʠʤʠʥʠʰʝ, ʪʣʘʯʠ ʠ ʧʨʦʪʝʨʫʿʝ ʠʤʠ-
ʛʨʘʥʪʝ, ʰʪʦ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ˁʝʥ ʩʪʘʪʫʩ ʜʝʤʦʢʨʘʪʩʢʝ ʜʨʞʘʚʝ. ʂʘʦ ʦʜʛʦʚʦʨ ʥʘ ʢʩʝʥʦʬʦʙʠʿʫ ʂʘʥʘʹʘʥʘ, ʧʦʿʝʜʠʥʠ ʠʤʠ-
ʛʨʘʥʪʠ ʩʝ ʙʦʨʝ ʟʘ ʩʚʦʿ ʥʘʮʠʦʥʘʣʥʠ ʢʘʥʘʜʩʢʠ ʠʜʝʥʪʠʪʝʪ, ʜʨʫʛʠ ʘʬʠʨʤʠʰʫ ʩʚʦʿ ʠʟʚʦʨʥʠ ʨʘʩʥʠ ʠ ʝʪʥʠʯʢʠ ʠʜʝʥʪʠʪʝʪ, ʘ 
ʥʝʢʠ, ʧʘʢ, ʧʦʩʪʘʿʫ ʭʠʙʨʠʜʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʠʟʤʝʹʫ ʜʚʝ ʢʫʣʪʫʨʝ. ʊʝʦʨʠʿʩʢʠ ʫʪʝʤʝˀʝʥʠʤ ʪʫʤʘʯʝˁʝʤ ʨʦʤʘʥʘ ʠʟ ʢʦʨʧʫʩʘ 
ʢʦʿʠ ʛʦʚʦʨʝ ʦ ʩʪʘʨʦʩʝʜʝʦʮʠʤʘ, ʜʦʣʘʟʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʢʦʣʦʥʠʟʘʪʦʨʠ ʦʟʥʘʯʘʚʘʿʫ ʩʪʘʨʦʩʝʜʝʦʮʝ ʢʘʦ ʩʪʨʘʥʦʩʪ ʧʦʤʦ˂ʫ 
ʢʦʿʝ ʩʝ ʦʙʣʠʢʫʿʝ ʩʪʘʨʦʩʝʜʝʣʘʯʢʠ ʠʜʝʥʪʠʪʝʪ ʠʣʠ ʢʦʿʘ ʩʝ ʧʦʪʠʩʢʫʿʝ ʥʘʤʝʪʘˁʝʤ ʭʨʠʰ˂ʘʥʩʢʠʭ ʚʨʝʜʥʦʩʪʠ. ʅʘ ʢʩʝʥʦʬʦʙʠʿʫ 
ʢʦʣʦʥʠʟʘʪʦʨʘ, ʧʦʿʝʜʠʥʠ ʩʪʘʨʦʩʝʜʝʦʮʠ ʦʜʛʦʚʘʨʘʿʫ ʧʦʚʣʘʯʝˁʝʤ ʫ ʩʚʦʿʝ ʨʝʟʝʨʚʘʪʝ, ʜʦʧʫʰʪʘʿʫ˂ʠ ʪʠʤʝ ʢʦʣʦʥʠʟʘʪʦʨʠʤʘ ʜʘ 
ʩʘʤʦʚʦˀʥʦ ʦʙʣʠʢʫʿʫ ʩʪʘʨʦʩʝʜʝʣʘʯʢʠ ʠʜʝʥʪʠʪʝʪ, ʜʨʫʛʠ ʥʘʩʪʦʿʝ ʜʘ ʩʝ ʘʩʠʤʠʣʫʿʫ ʠʘʢʦ ʘʩʠʤʠʣʘʮʠʿʘ ʫ ʢʦʣʦʥʠʿʘʣʥʦʤ ʢʦʥ-
ʪʝʢʩʪʫ ʥʠʿʝ ʤʦʛʫ˂ʘ ʠʣʠ ʿʝ ʩʘʤʦ ʜʝʣʠʤʠʯʥʦ ʦʩʪʚʘʨʠʚʘ, ʘ ʥʝʢʠ ʘʬʠʨʤʠʰʫ ʠ ʙʨʘʥʝ ʩʚʦʿ ʠʟʚʦʨʥʠ ʠʜʝʥʪʠʪʝʪ. ʄʝʹʫʪʠʤ, ʫʧʨ-
ʢʦʩ ʤʥʦʛʠʤ ʪʝʰʢʦ˂ʘʤʘ ʠ ʥʝʜʘ˂ʘʤʘ, ʚʝ˂ʠʥʘ ʠʤʠʛʨʘʥʘʪʘ ʠ ʩʪʘʨʦʩʝʜʝʣʘʮʘ ʦʩʪʘʣʘ ʿʝ ʫ ʂʘʥʘʜʠ, ʢʦʿʫ ʜʦʞʠʚˀʘʚʘʿʫ ʢʘʦ ʩʚʦʿ 
ʜʦʤ ʠ ʤʝʩʪʦ ʛʜʝ ʩʝ ʤʦʛʫ ʙʦʨʠʪʠ ʟʘ ʩʚʦʿ ʠʜʝʥʪʠʪʝʪ, ʙʠʦ ʦʥ ʨʘʩʥʠ, ʝʪʥʠʯʢʠ, ʥʘʮʠʦʥʘʣʥʠ ʠʣʠ, ʧʘʢ, ʭʠʙʨʠʜʥʠ. 
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ʬ  ̓ˀ̄̍˰̏ɯˀ̶̄̍̄̈̄ 

(ɱʘʛʦʜʠʥʘ) 

 
ʅʘʫʯʥʠ ʥʘʟʠʚ 

ɼʆʂʊʆʈ ʅɸʋʂɸ ï ʄɽʊʆɼʀʂɸ ʅɸʉʊɸɺɽ 
 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ʭ̝˸̖̈̄ɯ̒̓̄̎˸̏˸ɯ̝̖̔̑˳˸̓̔̈̑˴ɯ̒˰̈˸̖˰ɯ&ÌÖ&ÌÉÙÈɯ̏˰ɯ̔˰˷̓˼˰̲̄̎˰ɯ˴˸̑̎˸̖̲̓̄˸ɯ̗ɯ
̡̒̑˸̖̲̏̑ɯ̏˰̖̔˰˳̄ɯ̎˰̖˸̎˰̖̄̈˸ 

  

ʌʘʢʫʣʪʝʪ ʥʘ ʢʦʤʝ ʿ ʝ ʦʜʙʨʘˁʝʥʘ, ʜʘʪʫʤ ʦʜʙʨʘʥʝ: 

˄˸˷˰˴̤̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˋ˼̠̗̄ȮɯƕȭɯƚȭɯƖƔƖƗȭ 
 

ʄʝʥʪʦʨ 

˄̝̓̑ȭɯ˷̓ɯˆ˰̴˰ɯˀ˰̶̡̓̄̄ 

˄˸˷˰˴̤̑̈̄ɯ̝˰̗̖̈̍˸̖ɯɯ̗ɯˋ˼̠̗̄ 
 

ʏʣʘʥʦʚʠ ʂʦʤʠʩʠʿʝ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

˄̝̓̑ȭɯ˷̓ɯˁ˸̏˰˷ɯʨ̗̍̑˳̶̄ 

ˏ˰̗̖̈̍˸̖ɯ̒˸˷˰˴̤̞̑̈̄ɯ̏˰̗̈˰ɯ̗ɯ˧˰˴̑˷̄̏̄ 

ʬ̠̑ȭɯ˷̓ɯ˃̍̄˳˸̓˰ɯˀ˰̓̈̑˳̶̄ 

˄˸˷˰˴̤̑̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯˋ˼̠̗̄ 

˄̝̓̑ȭɯ˷̓ɯ˃̍̄˳˸̓˰ɯˬ̶̑̈̄ 

ˋ̡̖̄˸̳̔̈̄ɯ̝˰̗̖̈̍˸̖ɯ̗ɯʧ˸̑˴̓˰˷̗ 
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ˆ˰˼˸̖˰̈ ̏˰̡̗̏̑˴ ˷̑̒̓̄̏̑̔˰ ˷̖̑̈̑̓̔̈˸ ˷̄̔˸̖̓˰̠̲̄˸ 

ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʨʝʟʫʣʪʘʪ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʘʟʚʠʿʘˁʝ ʤʝʪʦʜʠʯʢʦʛ ʦʢʚʠʨʘ ʫʯʝˁʘ ʩʘʜʨʞʘʿʘ ʛʝʦʤʝ-
ʪʨʠʿʝ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʧʨʠʤʝʥʠ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ GeoGebra ʠ ˁʝʛʦʚʘ ʝʤʧʠʨʠʿʩʢʘ ʚʝʨʠʬʠʢʘʮʠʿʘ. ʇʦʩʝʙʘʥ ʟʥʘʯʘʿ ʠʩʪʨʘ-
ʞʠʚʘˁʘ ʧʨʠʤʝʥʝ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ GeoGebra ʦʛʣʝʜʘ ʩʝ ʫ ʯʠˁʝʥʠʮʠ ʜʘ, ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʦ ʩʘʜʘ ʥʠʿʝ 
ʨʝʘʣʠʟʦʚʘʥʦ ʩʣʠʯʥʦ ʝʤʧʠʨʠʿʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʥʘ ʫʟʦʨʢʫ ʫʯʝʥʠʢʘ ʤʣʘʹʝʛ ʰʢʦʣʩʢʦʛ ʫʟʨʘʩʪʘ. ɼʝʪʘˀʥʦ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ 
ʤʝʪʦʜʠʯʢʠ ʦʢʚʠʨ ʢʨʦʟ ʤʝʪʦʜʠʯʢʦ ʦʙʣʠʢʦʚʘˁʝ ʩʘʜʨʞʘʿʘ ʛʝʦʤʝʪʨʠʿʝ ʧʫʪʝʤ ʚʠʟʫʝʣʠʟʘʮʠʿʝ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʤʝʨʘ ʫʟ ʧʦʤʦ˂ 
ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ GeoGebra. ʇʨʠʣʠʢʦʤ ʤʝʪʦʜʠʯʢʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʩʘʜʨʞʘʿʘ ʛʝʦʤʝʪʨʠʿʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʩʚʠ ʢʦʨʘʮʠ 
ʧʨʦʮʝʩʘ ʫʯʝˁʘ, ʤʦʛʫ˂ʠ ʤʦʜʝʣʠ ʨʝʰʘʚʘˁʘ ʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʥʘ ʦʩʥʦʚʫ ʦʚʘʢʦ ʦʩʤʠʰˀʝʥʦʛ ʧʨʠʩʪʫʧʘ ʫʯʝˁʫ. ʅʘʫʯ-
ʥʠ ʜʦʧʨʠʥʦʩ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝʩʪʝ ʠʥʦʚʘʪʠʚʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʛʝʦʤʝʪʨʠʿʝ ʩʘ ʮʠˀʝʤ ʜʘ ʫʯʝʥʠʮʠʤʘ ʧʨʫʞʠ ʤʦʛʫ˂ʥʦʩʪ ʙʦˀʝ 
ʚʠʟʫʝʣʠʟʘʮʠʿʝ ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʧʦʿʤʦʚʘ, ʨʘʟʚʠʿʘˁʘ ʩʧʦʩʦʙʥʦʩʪʠ ʛʝʦʤʝʪʨʠʿʩʢʦʛ ʨʝʟʦʥʦʚʘˁʘ ʠ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʫʯʝ-
ˁʘ ʫ ʧʦʯʝʪʥʦʿ ʥʘʩʪʘʚʠ ʤʘʪʝʤʘʪʠʢʝ. ʈʘʟʚʠʿʝʥʠ ʙʨʦʿʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʜʠʥʘʤʠʯʥʠ ʤʦʜʝʣʠ, ʥʘʩʪʘʣʠ ʫʟ ʧʨʠʤʝʥʫ ʩʦʬʪʚʝʨ-
ʩʢʦʛ ʧʘʢʝʪʘ GeoGebra ʢʦʿʠ ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʘʪʝ ʧʨʦʛʨʘʤ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ ʥʘ ʤʣʘʹʝʤ ʰʢʦʣʩʢʦʤ ʫʟʨʘʩʪʫ, ʧʨʝʜʩʪʘʚˀʘʿʫ 
ʩʠʛʫʨʘʥ ʦʩʣʦʥʘʮ ʫ ʨʘʜʫ ʧʨʘʢʪʠʯʘʨʘ ʩʘ ʮʠˀʝʤ ʫʥʘʧʨʝʹʠʚʘˁʘ ʧʦʯʝʪʥʝ ʥʘʩʪʘʚʝ ʤʘʪʝʤʘʪʠʢʝ. 

 

  

  

 

 

 
































