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˝ˍ˔ˑ˒˘ ρȢ ˗˘˕˚˕ˤ˒˞˗˕˒ ˑ˕˞ˣ˕˜˘˕˚˨  
CHAPTER 1. CLINICAL DISCIPLINES  
 

ˍ˗ˠ˥˒˝˞˟ˏ˛ ˕ ː˕˚˒˗˛˘˛ː˕ˬ                          /"34%42)#3 !.$ '9.%#/,/'9 
 
ˠˑ˗ φρψȢρπȢππωȢφψωȢχ 

 
˪Ȣ˒Ȣ ˙ˠˢˍ˙˒˟˛ˏˍȟ  ˓Ȣ ˎˍ˖˙ˍˢˍ˚˛ˏˍȟ ˍȢ ˠˎˍ˗˴˝ȟ ˙Ȣ ˓ ˞ ˜ˎ˒˗ȟ ˞Ȣ ˗ˠ˘ˍ˙˒˟˛ˏˍ  

ˍ̙̠̋̔̆̑̉̇ ̎̆  ̠̄̉̎̆̋̏̌̏̄̉ ̉̎̓̆̑̎́̓̔̑́ ̇ ̎̆ ̑̆̈̉̅̆̎̓̔̑́ ̜̋́̆̅̑́̒̕ 
˞ȢˑȢ ˍ̠̜̒̆̎̅̉̑̏̃́̓̎̅́̕ ̜ ́̈́ ̜̌̓̓ ˙̗̜̆̅̉̉̎́̌  ˠ̎̉̃̆̑̒̉̓̆̓  ˍ̜̌̍́̓Ȣ Ȣ  ˗̖́̈́̒̓́̎ 

 
˨˔˨˘˛˝ˑˍ ˍ˘ˍ˞˨ ̃ ˒˝˕˚ˍ˟ˍ˘ˑ˨ ˛˝˟ˍ˘˨˨˚  ˨ˎ ˛˞ˍ˚ˠˑˍ˚ ˗˒˖˴˚ː˴ ˍ˚ ˗˒˟ˠ ˎ˛˖˨˚˥ˍ ˓ ˙˨˞˨˚ˍ  

ςπρυ ˓˨˘ ω ˍ˖˘˨  ˟ˍ˘ˑˍˠ ˍ˚ˍ˘˕˔˴ 
 

˙́ ́̌́̅́ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔ȟ ̜̒̏̎  ̨̨̨̙̎̅̆̄ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̋̆̓̔̄̆ȟ ̜̜̈̌̏̑̅́ ̜̜̜̏̂̌̒̎  ̜̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̜ ̜̙̂̏̊̎́ 
̓́̌̅́̔ ̋ ̨̑̒̆̓̌̄̆̎Ȣ ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̨̋̆̓̔̅ ̨̨̎̆̄̈̄ ̨̒̆̂̆̐̓̆̑̎̆ȟ ́̒ ̜̜̎̔̌́̑̎́ ̜̜̂́̊̌́̎̒̓ ̨̨̨̇̉̌̄ ̜̓́̌̅́̎̅Ȣ ˔̆̑̓̓̆̔ 
̎ ̨̓̉̇̆̌̆̑̎̆ ̜̜̂́̊̌́̎̒̓ ̜̜̒̎̒̓́̑ ̜̜̜̒̎̌̅Ȣ   
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ˍ̨̙̋̔̆̑̌̋ ́̎ ̋̆̓̔ȟ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̋̆̓̔ȟ ̠́̓̏̎̉ȟ ̜̂̉̍́̎̔̌̅ ̠̋̏̍̐̑̆̒̒̉ 
 
̜̜̌̍̉  ̇ ̜̜̍̒̓   ̨̨̨̈̆̋̓̌̄  ˓ ̨̨̋̓̌̋ȟ ̂̏̒́̎̔ ̇ ̎̆ 

̂̏̒́̎ ́̎̎́̎ ̨̨̋̆̊̎̄ ̋̆̈̆ ̨̅̆̑̅̆̄ ́̒́ ̜́̔̑ ̨̑ ̨̇̉ 
̨̋̆̈̅̆̒̆̓̎ ́̒ ̜̜̎̔̌́̑̅  ̨̨̂̑ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔̌̆̑ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ ˛̜̒  ̠̜̐́̓̏̌̏̄̉̎   ́̎́̌́̑ ̨̨̨̌̍̎̅̆̄ ̨̌̆̒ ̅̆ 
̈̏̑ȟ ̨̝̐̆̑̉̎́̓́̌̅ ́̒ ̜̎̔̌́̑ ̨̨̙̎̅̆ ̅̆ ̍́ ̜̜̈̅ ̜̏̑̎ 
̜́̌́̅Ȣ  
ˍ̨̙̋̔̆̑̌̋ ́̎ ̋̆̓̔ ̅̆̐ ̇ ̨̨̋̓̌̋ȟ ̂̏̒́̎̔ ̇ ̎̆ ̂̏̒́̎̔̅́̎ 
̨̨̋̆̊̎̄ ̋̆̈̆ ̨̅ ́̒ ̜̜̜̎̅̑́̓̎ȟ υππ̍̌ ̜́̑̓  ɉ̅̆̎̆ 
̒́̌̍́ ̜̜̎  πȟυϷɊ ̍ ̨̙̌̆̑̅̆̄ ̜̜̜̇̎̒̓  ̇̏̌̅́̑̅́̎ 
̋̆̓̋̆̎ ̜́̎̅ ̂ ̨̨̨̌̎̒̓̆̑̅ ̜́̊̓́̅Ȣ ˓̏ ́̌ ́̎ ́̎ 
̍ ̨̨̙̌̆̑̎  ̍́ ̜̜̜̈̅̌ ̜ ́̎̅́ ̜ ̨̄̆̍̏̄̌̏̂̉̎̎  
̂́̒̓́̐ ̜ ̍ ̨̙̌̆̑̎̆ ̜̜̂́̊̌́̎̒̓Ȣ 
́̈́ ̒̓́̎ ̜̑̆̒̐̔̂̌̉̋́̒̎̅́ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔̌̆̑ ̨̑̂̑ 

20-̙̜ ̇ ̨̨̋̓̌̋ ̐̆̎ ̜̂̏̒́̎̔̅  ́ ̜̜̍̎ ̜́̔̑̌́̓́ ̓ ̨̒̆̅Ȣ 
́̈́ ̒̓́̎̅́ ̜̏̒ ́̒ ̜̜̎̔̅  ̨̨̨̇̉̌̄ ̒̏ ̜ ̜̇̌̅́̑̅́ 

̓ ̑́ ̜̓ ̇̏ ̜́̑ ̅̆ ̄̆̊̅̆ ̜́̌̐ ̜̏̓̑Ȣ ˗ ̨̨̎̅̆̌̋̓ ̇ ̜̍̒̓́ 
1000-ρςππ̍̌ ̋ ̨̌̆̍̅̆̄ ́̎ ̇̏ ́̌̓̔ ́̔ ̜̜̍̅ ̜̂̏̌̐ 
̜̒́̎́̌́̅Ȣ ˙ ̎̅́̊ ́̎ ̋̆̓̔̌̆̑ ́̎́ ̨̨̨̌̍̎  ̨̨̒̆̂̆̐̓̆̑̎  ̨̨̂̑ 
̜̂̏̌̐ȟ ̜̏̎  ̜̑́̍̎̅́ ̨̨̎̆̄̈̄ ̨̨̙̒̆̂̆̐̒ ̨̑̆̓̎̅̆ ɀ 20-25%; 
̜̙̏̒̍́ ̒̆̂̆̐ ̨̑̆̓̎̅̆ ɂ τςϷȠ ́̌ ̜̏̎̅̕  ̒̆̂̆̐ ̨̑̆̓̎̅̆ ɂ 

χψϷ ̜́̌́̅Ȣ 
ˍ̨̙̋̔̆̑̌̋ ́̎ ̨̋̆̓̔̌̆̑̅  ̨̨̙̆̑̆̋̆̌̄ ɀ ̋̆̎̆̓̓̆̎ ̜̅́̍̔ ̍̆̎ 
́̔ ̜̜̜̍̅̌ ̜Ȣ ˎ̜́̑̌  ̂̏̒́̎̔̌́̑ ́ ̂ ̌̄̆̎̅̆ ̜̏̌́̑̅  ̨̌̆̒ 
2,7 ɂ ψϷ ̨̋̆̈̅̆̒̆̅Ȣ ˗ ̐ ̇́ ̅́̊̅́ȟ ́̔ ̜̜̍̅ ̨̙́̋̔̆̑̌̋ ́̎ 
̋̆̓̔̌̆̑ ̇ ̨̨̋̓̌̋ ̐̆̎ ̂̏̒́̎̔ ̨̨̋̆̈̎̅̆̄ ̄̆̍̏̒̓́̈ ̨̨̜̈̍̆̓̎  
̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄ ̜̒́̌̅́̑̎́̎ ̜̅́̍̉̅ȟ ̠ ̎̉ ̠̜̋̏́̄̔̌̏̐́̓̉̌  
̜̂̏̌̐ ̜̜̓́̂̌́̅ ɉˍȢˑȢ ˙̗̠́̋́̑̉ȟ ρωωπɊ. 
ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ̨̙̋̆̆̔̌ ɉ̨̨̨̙̆̋̎̌̋Ɋ ́̎ ̋̆̓̔ ɉˎ˗ Ɋ - 500 
̍̌ ̋ ̨̨̌̆̍̎̅̆̄ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ςτ ̒́ ́̓̓́̎ φ ́̐̓́ ́ 
̨̨̅̆̊̎̄ ̋̆̈̆ ̅̆ ̜̜̓̔̎̅́̊̓̎ ́̎ ̋̆̓̔Ȣ 
ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̋̆̓̔ - υππȟπ ̍̌ ̜̑́̊̓̎ ̂̏̒́̎̔ 
̨̨̋̆̈̎̅̆̄ ̓́̂̉ ̉ ̂̏̒́̎̔ ̜̇̏̌̅́̑ ́̑ ̜̜̌ ̇ ̎̆ ρπππ ̍̌ 
́̒̓́̍ ̝̋́̒́̑ ̨̨̨̓̌̄ ̨̨̋̆̈̎̅̆̄ ̜̋̌̉̎̉̋́̌  ̍́ ̜̜̈̅ ́̎ ̋̆̓̔Ȣ 
˗̨̙̆̆̔̌ ́̎ ̋̆̓̔ ̨̒̆̂̆̐̓̆̑ ̜̂̏̌́̓̎̅́̑ȡ ̜̜̇́̓̑̅  
̜̜̇̉̑̌̔ ̨̨̨̨̨́̂̌̆̓̓̌̄̎  ̂ ̜̜̈̌̔ ɉ̜̇́̓̑ ̠́̎̓̏̎̉Ɋȟ 
̜̂̏̒́̎̔̅  ̇ ̍̒́  ̜̜̇̏̌̅́̑̎  ɉ̜̇́̓̑ ̜̜̍̏̊̎̎ ȟ 
̨̨̙̎̆̋̓ Ɋ ̜̜̜̇̑̓̌̔̌́̑ ̍̆̎ ̜̄̆̍́̓̏̍́̌́̑ȟ ̜̇́̓̑ 
̜̜̜̇̑̓̌̔ ̎̆̍̆̒̆ ̨̓̆̑̒ ̜́̊̎́̌̔ȟ ̜̜̇́̓̑̅  ̇́̌̐́  
̜̜̂́̊̌́̍̎  ́̎ ̜̜̊̌̔ ɉ̄̆̍́̓̏̍́Ɋȟ ̜̇́̓̑ ̜̜̔̒̎̅́ 
̂́̌́ ̜̜̇̏̌̅́̒̎  ̜́̌̅ ̜̓́̑ ̜̏̎̎̅́̕ ̜ ̞̎̅̏̍̉̏̍̆̓̑̉̓ȟ 
̜̜̇̎̒ ̍ ̨̙̆̌̆̑̎̆̎ ̜̓̒ ́̎ ̋̆̓̔Ȣ 
ˎ̏̒́̎̔̅́̎ ̨̋̆̊̎ ̨̙̋̆̆̔̌ ́̎ ̋̆̓̔ ̨̨̇̋̓̆̔ȡ 
- ˎ ˗ ̙̏̑̓́́  - ́̎ ̇ ̏ ́̌̓̔ ̋ ̨̌̆̍ υππ-ρπππ ̍̌Ƞ 
- ˎ ˗ ́̔ ̜̜̍̅  -  ́̎ ̇ ̏ ́̌̓̔ ̋ ̨̌̆̍ ρπππ ̍̌ ́̒̓́̍Ȣ 

ˎ̏̒́̎̔̅́̎ ̨̋̆̊̎ ̨̨̨̙̆̋̎̌̋ ́̎ ̋̆̓̔̅̆ ́̎́ ̜́̔̑̔̌-
̜̒̑ ̜́̔̌ ̜̜̎  ̇ ̎̆ ̨̌̍-̨̨̨̇̓̍ ̋ ̨̨̟̂̆̎  ̨̨̎̆̄̈̄ ̨̒̆̂̆̂ 
́̊̎́̌̔̅́ ̜ ̒ ̜̊ ̜̓ ̜̓  ̨̨̨̨̋̅̑̒ ̇ ̎̆ ̋ ̨̌̆̍̅ ̜̜̏̑̎̒̈ 
̜̜̓̏̌̓̑̔ȟ ̠̗̠̋̏́̄̔̌̉ ̂ ̜̜̈̌̔ȟ ́̎ ̨̋̆̓̔̅  ̇́̑́ ̜́̓̓  
̜̒̉̐́̓Ȣ ˎ̏̒́̎̔̅́̎ ̨̋̆̊̎ ̨̨̨̙̆̋̎̌̋ ́̎ ̋̆̓̔̅̆ ́̎ ̜̇́̓̑ 
̜̜̔̒̎̅́ȟ ̨̙ ̜̜̔̒̎̅́ ̇ ̎̆ ̝̑̆̓̑̏̐̆̑̉̓̏̎̆̌ ̜̇̉̎́̌̔ 

̍ ̨̨̨̍̋̎̅̄̎ ̆̒̋̆̑̓̔ ́̇̆̓Ȣ 
́̎ ̋̆̓̔ ̋ ̨̌̆̍̎ ̅ ̌ ̂́ ́̌́̔ȟ ̋ ̨̓̓̑̍̆̒ ̙̜́̑́̌́̑̅ 

̔́ ̜̜̜̓̌ ̨̓̋̈̔ȟ ̨̨̨̙̆̋̎̌̋ ˎ˗  ̨̒̆̂̆̂̎ ̅ ̌ ̜́̎ ̓́̐ ̟̏ȟ 
̏̎ ̜  ̨̒̆̂̆̂̎ ̨̆̒̋̆̑̐ ́̎ ̨̋̆̓̔̅ ̜̜̏̑̎̅ ̆̍̅̆̔ȟ 
̖̠̜̉̑̔̑̄̉̌  ̄̆̍̏̒̓́̈ ̇ ̨̑̄̈̔ ̨̨́̇̆̓̓̄ ̟̜́̈́Ȣ 
ˎ̨̨̈̅  ̈̆̑̓̓̆̔ ̍́ ̜̜̒́̓̍̈ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̋̆̓̔̄̆ 
̜̒̓́̓̉̒̓̉̋́̌  ̓́̌̅́̔ ̇́̒́̔ȟ ̜̏̎  ̎́ ̜̓ ̨̒̆̂̆̐̓̆̑̎ 
̜́̎ ̓́̐ ̨̨̨̇̉̌̄̎ ́̈́̊̓̔Ȣ 
˔̆̑̓̓̆̔ ̍́̓̆̑̉́̌̅́̑ȡ ̜̜̈̌̏̑̅́ ̜̜̏̂̌̒ ̜̎  
̜̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̜ ̜̙̂̏̊̎́ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ 
̋̆̓̔̍̆̎ ̠́ ̓́̌ ́̎ ̨̊̆̌̅̆̑̅  ̗̜̍̆̅̉̉̎́̌  ̜̜̇́̓̓́̑̎  
̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ̨̞̋̒̐̆̑̓̓ ̜̇́̈̂́̌́̑Ȣ 
˛̜̜̂̌̒̓  ̜̐̆̑̉̎́̓́̌̅   ̜̏̑̓́̌ ̜ ̨̍̆̍̌̆̋̆̓̓̋  
̜̋̏̍̍̔̎́̌̅  ̜̜́̈̎́̌  ̋ ̨̜̒̐̏̑̎  ̜̜̈̌̏̑̅́  
̜̜̜̏̂̌̒̎   ̜̅̆̎̒́̔̌ ̒́ ̓́̔ ̂́̒ ̜̜́̑̍́̒̎   ςπρσ  
̜̇̌ ̜  Ο    ̂ ̜̊̑ ̜̜̎  ̨̨̎̆̄̈̎̅̆ ςππ ̓ ̒̆̋̋̆ ̇ ̜̍̒ ̨̒̓̆̐ 
̜̇́̓̑ Ȣ 

̜̑́̍ȡ ̜̂̏̒́̎̅̑̔ ̂ ̨̨̙̌̍̆̒ - ωυ ̓ ̒̆̋ ȟ ̇ ̨̋̓̌̆̑ 
̠̜̐́̓̏̌̏̄̉̒ ̂ ̨̨̙̌̍̆̒ -ςυ ̓ ̒̆̋ ȟ̎ ̑̆̒̓̆̌̆̑ ̠̜̐́̓̏̌̏̄̉̒ -
σς ̓ ̒̆̋ȟ ̎ ̑̆̒̓̆̌̆̑  ̗̠̜̑̆́̎̉̍́̉̒ -ρψ ̓ ̒̆̋ ȟ ̜̎̆̏̎́̓́̌̅  
̖̠̉̑̔̑̄̉ ̂ ̨̨̙̌̍̆̒ -σ ̓ ̒̆̋ ȟ ̠̄̉̎̆̋̏̌̏̄̉ ̂ ̨̨̙̌̍̆̒- 30 
̇ ̎̆  ̋ ̨̨̎̅̈̄ ̖̆̍́̎́̅́ -ςπ ̓ ̒̆̋ ̜̏̑̎Ȣ 
˜̜̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̜̓   ̠̜̒̓̑́̓̆̄̉̌  ̍́ ̜̒́̓ 
Å ˍ̎́ ̍̆̎ ̂́̌́  ̜̅̆̎̒́̔̌ ̜̎ ̏̑ ́̔ ̨̙̎  ̇̏ ̜́̑  
̅ ̑̆̇̆̅̆  ̜̒́̐́̌  ̗̜̍̆̅̉̉̎́̌   ̋ ̍̆̋  ̋ ̑̒̆̓̔  

Å ˍ̎́ ̍̆̎ ̂́̌́ ̨̨̌̍̎ ̓ ̍̆̎̅̆̓̔ 
˜̜̆̑̉̎́̓́̌̅ ̜̏̑̓́̌  ̜̙̂̏̊̎́ ̇ ̎̆ ́̔̅́̎̅́̑̅́ 
̨̙́̋̔̆̑̌̋ȟ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̇ ̎̆ ̐̆̑̉̎́̓ ̠̜̏̌̏̄̉̌  
̜̜̊̍̅́̒̓̑̔- ̨̨̅̒̓̆̍̆̌̋ ̇ ̜̍̒ ́̓ ́̑̔ 

˔̆̑̓̓̆̔ ̜̜̂́̑̒̎̅́ ̜̇́̒̎́ȟ ̇ ̨̨̋̓̌̋ ̐̆̎ ̂̏̒́̎̔ ̜̒́̎̎́ȟ 
̨̙́̋̔̆̑̌̋-̠̜̄̉̎̆̋̏̌̏̄̉̌  ̖̜̓́̑̉̎́ȟ ̜́̒̐́̐̓  ̈̆̑̓̓̆̔̌̆̑ 
̎ ̨̓̉̇̆̌̆̑̎̆ȟ ̇ ̜̐́̌ ̜́̔̑̔̌́̑̅  ̂̏̌̔ ̜̂̏̌̍́̔̎́ȟ 
̗̍̆̅̉̉̎́̍̆̎ ̅ ̌̆̌̅̆̎̂̆̄̆̎ ̅ ̨̨̑̌̋ ̜̈́̓̓́̑̅ 
̜̜́̂̌̅́̔̎́ȟ ̂́̌́ ̜̇̏̌̅́̒̎̅́ ̜ ̨̈̄̆̑̒̓̆̑̄̆ ̇ ̎̆ 

̠́̔̓̏̐̒̉ ̎ ̨̓̉̇̆̌̆̑̎̆ȟ ̋ ̨̨̒̂̎̆ȟ ̇ ̨̨̋̓̌̋ 
̨̨̍̆̑̈̍̎̆ȟ̜̂̏̒́̎̅̑̔ ̓ ̨̑̌̆̑̎̆ȟ̂̏̒́̎̔ ̨̨̋̆̈̎̅̆̄ 
́̒ ̜̎̔̌́̑ ́  ̜̜̂́̊̌́̎̒̓ ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̜̒̓́̓̉̒̓̉̋́̌   
̓́̌̅́̔ ̇ ̨̨̨̑̄̈̌̅Ȣ  
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˞̔̑̆̓ ρ -  ˓ ̜́̌̐ ̋ ̨̙̑̒̆̓̋ 

 
˓̜́̌̐ ̂̏̒́̎̔ ̋ ̨̨̨̙̑̒̆̓̋̎  ρȟτυϷ  ́̎ ̋̆̓̔̍̆̎ ̋ ̨̨̑̎̆̅ 
ɉ˞̔̑̆̓ ρȢɊ. ςπρυ̇   ̇ ̨̋̓ ̨̊̆̌̅̆̑̅   ̇́ ̜̜̅́̊̎  
̜̜́̔̑̌ ̜̎́ ̜̜̂́̊̌́̎̒̓  τφς-ρςȟσϷ ̗̠̜̉̎̅̔̋̉̌  
̜̂̏̒́̎̅̑̔ ́ ̜̜̜̜́̔̒̓̑̌̅.   

˜̞̠̑̆̋̌́̍̐̒̉ ̇̆ ̨̌ ̅ ̨̑̆̇̆̒  ρφς-64 %. ̃ ̞̠̑̆̋̌́̍̐̒̉ ̜́̔̑ 
̅ ̨̑̆̇̆̒ ωρ-35,9%. ́ ́̎́ ̜̜̒̔̎  ̂̏̒́̎̔ ́ ̨̅̆̊̎ ̨̋̆̓̔ 
130-28,1%. ̜̑ ̜̓ ́ ̜̎̓̆̎́̓́̌̅ ̨̨̙̆̓̎̆̔  ρψ-4%. ̜̑ ̜̓ 

̑̒́ ̨̨̙̌̋ ̅́̍̔ ́ ̜́̔ ρτ-3%. ˙̨̨̆̑̈̍̎̆̎ ́̒ ́̎ ̇ ̨̨̋̓̌̋ 
47-10,2%. 

    

 
˞̔̑̆̓ ς - ́̎ ̋ ̨̆̓̔̅  ̨̨̎̆̄̈̄ ̒ ̨̆̂̆̐̓̆̑ 

 
ˍ̨̙̋̔̆̑̌̋ ́̎ ̋̆̓̔̍̆̎ ́̒ ̜̎ ́̎ ̨̊̆̌̅̆̑̅  ́̔̑̔ ̖̜̓́̑̉̎ 
̈̆̑̓̓̆̔ ̨̋̆̈̎̅̆ ̆  ̨̇̉ ̨̋̆̈̅̆̒̆̓̎ ̨̒̆̂̆̂, ̜̜́̌̐̓ 
̏̑̎́̌́̒ ́̎ ̗̜̐̌́̆̎̓́̎  ̨̨̍̆̈̄̌̎̆̎ ̂ ̜̑̎ ̜̜̜̒̌̎̔ 
ɉσχȟυϷɊ ̜̂̏̌̐ ̜̒́̎́̌̅Ȣ ˍ̌ ɉςςȟςϷɊ  ̜̇́̓̑ ̠̜́̓̏̎̉̒ ̂̏̌̒́ȟ 

̂́̌́ ̜̜̇̏̌̅́̒̎  ̨̅̆̆̋̓̕ȟ ̙̜̜̎́̊ ̂́̌́ ̜̜̇̏̌̅́̒̎ 
̨̨̨̂̓̒̔ȟ ̜̓̏̌  ̨̨̨̂̓̒̔ȟ ̜̜̇̎̒ ̜̜̇̏̌̅́̑̎  ̇́̑́ ̜́̓ ɉρρȟρϷɊ 
̒̉̑̆̋ ̨̋̆̈̅̆̒̆̅Ȣ 

 

 
˞̔̑̆̓ σ - ˓ ́̒ ́ ̜̜̂́̊̌́̎̒̓ ̋ ̨̙̑̒̆̓̋ 

 
˒  ̨̇̉ ̨̨̋̆̈̅̆̒̓̎ ̇́̒ ̜́̑́̌ ̜ ̜̙̂̏̊̎́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̜ȟ ̠ ̎̉ σρ-τπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ ̨̊̆̌̅̆̑̅ ̨̋̆̈̅̆̒̆̅ (55%).  
 

 
˞̔̑̆̓ τ - ̱ ̒ ̜̎ ́̎ ́ ̨̙̋̔̆̑̌̋ ́ ̨̎̎́̍̎̆̈ 

 

3568; 

100%

50-

1,45%

ʞʘʣʧʳ

ʘʥסʳʥץʘʥ ʢʝʪʫʤʝʥ ʘʩץ

4(22,2%)

8(37,5%)

2 (11,1%)2 (11,1%)2(11,1%)

ɸʪʦʥʠʷ

ʆʇʄɹʉפ

ɹʘʣʘ ʞʦʣʜʘʩʳʥʳש ʜʝʬʝʢʪʽ 

ʐʳʥʘʫʳ ʙʘʣʘ ʞʦʣʜʘʩʳʥʳש  ʙʽʪʽʩʫʽ

ɹʘʣʘ ʞʦʣʜʘʩʳʥʳש ʪʦʣʳץ ʙʽʪʽʩʫʽ

ɾʳʥʳʩ ʞʦʣʜʘʨʳʥʳש ʞʘʨʘץʘʪʳ

23%

55%

27%

20-ол ͗͊ͫ

31-пл ͗͊ͫ

41-рл ͗͊ͫ

33,50%

21%

45,50%
ʤʝʜʠʮʠʥʘʣʳץ ʪװʩʽʢ

ᴇʟʜʽʛʽʥʝʥ ʙʦʣסʘʥ 

ʪװʩʽʢ

ʢᴇʧ ʨʝʪ ʙʦʩʘʥʫʰʳ
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ˍ̒ ̜̎ ́̎ ̨̙́̋̔̆̑̌̋ ́̎́̍̎̆̈ ̜̙̂̏̊̎́ ̂ ̜̑̎ ̑̓ ̨̑̌ 
̇́ ̅́̊̌́̑ ́ ̜̜̂́̊̌́̎̒̓  ̗̜̍̆̅̉̉̎́̌  ̓ ̨̒̋ ̇́̒́̓ ́̎ 
̇ ̨̋̓ ̊̆̌̅̆̑ σσȟυπϷȟ ̨̨̈̅̄̎̆̎ ̓ ̨̒̋ ̇́̒́̓ ́̎̅́̑ ςρϷ 

̂̏̌̒́ȟ ̋ ̐ ̑̆̓ ̙̜̂̏̒́̎̔ ̊̆̌̅̆̑̅̆ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔ 
̨̨́̔̐̓ȟ ̠ ̎̉ ̋ ̨̙̑̒̆̓̋ τυȟυπϷ ̨̇̆̓̓  

 

 
˞̔̑̆̓ υ  - ˎ ̏̒́̎̔ ̨̨̍̆̑̈̍̎̆ ̜̜̂́̊̌́̎̒̓ 

 

 
˞̔̑̆̓ φ - ̊ ̨̑̆̒̓̆̎  ̒́̌̍́ ̜̎́ ̜̜̂́̊̌́̎̒̓ 

 
ˎ̏̒́̎̔ ̨̨̍̆̑̈̍̎̆ ̇ ̎̆ ̎ ̨̑̆̒̓̆̎  ̒́̌̍́ ̜̎́ ̜̜̂́̊̌́̎̒̓ 
̋ ̨̙̑̒̆̓̋̓̆ ̇̆̅̆̌ ̂̏̒́̎ ́̎  

̇ ̎̆ ςυππȟπ ̄̑-̎́̎ σωωωȟπ ̄̑ ̨̨̅̆̊̎̄ ̒́̌̍́ ̓́ ̜ ̎ ̑̆̒̓̆̌̆̑ 
̨̇̉ ɉ˞̔̑̆̓ υȟφɊ ̨̋̆̈̅̆̒̆̅Ȣ 

 

 
˞̔̑̆̓ χ - ˓ ̨̨̋̓̌̋ ̨̨̋̆̈̎̅̆̄ ́̒ ̜̎̔̌́̑ ́ ̜̜̂́̊̌́̎̒̓ 

 
ρ ́̅́̍ - ̂ ́̒̓́̐ ̜ ̂́ ́̌́̔Ȣ 
ˎ̏̒ ̐̆̑̒̏̎́̌ ̗̠̜̍̏̂̉̌̉̈́̉̒ ɉ̜̓̏̌  ̋ ̌̆̍̅̆ ̨̏̐̆̑́̓̉̃̓ 
̖̜̓̆̎̉̋́̎ ̍̆ ̄̆̑̄̆̎ ̓ ̨̨̇̑̉̂̆̌ ̙́̋̔̆̑-̜̄̉̎̆̋̏̌̏̄̓ȟ 
́̎̆̒̓̆̈̉̏̌̏̄-̜̑̆́̎̉̍́̓̏̌̏̄̓ȟ ̜̌́̂̏̑́̎̓̓ ̙́ ̜̑̔ɊȢ ́̎ 
̋̆̓̔ ̋ ̨̌̆̍̎ ̂́ ́̌́̔Ȣ ˛ ̉ ̜́̎  ̂́ ́̌́̔ ̇ ̎̆ ̨̏̑̄́̎̉̈̍̎  
̨̍̑̄̆ ̍́ ̜̜̈̅ ̗̠̜̔̎̋̉̌́̑̎̕ ̂́ ̜̌́̔ ɉˍ ȟ ̝̐̔̌̒ȟ 
̓̆̍̐̆̑́̓̔̑́ȟ ̜̜̓̎̒ ̨̨̨̇̉̌̄ɊȢ ̜̔ ̜̓ ̋́̓̆̓̆̑̌̆̔ - ̔  ̜̂̏̒ 
̜̂̏̌̔ ́̇̆̓Ȣ 
́̎ ̋̆̓̔̄̆ ̜̜́̓̒̓ σȡρ ̋ ̨̌̆̍̎̅̆ ̠̜̉̎̔̈̉̎̕ ̂́̒̓́̔ ̨̙̎ ρ 

̎̆̍̆̒̆ ς ̠̜̐̆̑̉̆̑̉̌̕  ̜̃̆̎́̎ ̋́̓̆̓̆̑̌̆̔ ɉΟ ρτ-16G). 
́̎ ̜̓̏̂̎ȟ 2È-̜́̋̓̏̑̅̕ ̜́̎ ̓́̔ȟ ̨̨̨̨̊̌̆̒̍̅̌̋̓ ̜́̎ ̓́̔ ́ 
́̎ ́ ̌̔Ȣ 

˞̨̆̂̆̐̓ ̜́̎ ̓́̔ȡ 
- ̇ ̜̜́̓̑̅ ̈̆̑̓̓̆̔ ɉ̓̏̎̔̒Ɋ 
- ̐ ̗̜̌́̆̎̓́̎ ̈̆̑̓̓̆̔ ɉ̨̓̎ɊȠ 
- ̂ ̏̒́̎̔ ̜̇̏̌̅́̑̎ ̓̆̋̒̆̑̔ ɉ̇́̑́ ́̓ɊȠ 
- ˑ ˏ-˞̜̒̉̎̅̑̏̍̅ ̜́̌̐ ̓́̒̓́̔ ɉ̓̑̏̍̂̉̎ɊȢ 

ˎ̙̜̜̏̒́̎̔̎ ̜̜̇̌̓̔ ɉ̋ ̑̐̆̍̆̎ ̇́̂̔ȟ ̜̌ ́̌ ̓ ̨̨̙̒̆̎̓̆̑̅ 
̜̜́̔̒̓̑̔ɊȢ 
ς ́̅́̍ - ̞ ̜̓̉̏̓̑̏̐̓ ̠̓̆̑́̐̉   
1. Ⱥ˟̏̎̔̒Ȼ ̜̜̇́̓̑̅  ̜̜̇̉̑̌̔ ̗̠̜̜̔̎̋̉̒̎̕  
̂ ̜̜̜̈̌̒̓́̑Ȣ ˓̜̜́̓̑̅  ̜̒̑̓ ̜ ̜̍́̒̒́̇Ȣ ˠ̓̆̑̏̓̏̎̉̋̓̆̑Ȣ 
˓̜́̓̑ ̜̜̔̒̎ 
̏̌̍̆̎ ̓ ̆̋̒̆̑̔Ȣ ˓̜̜́̓̑̅  ̨̝̂̉̍́̎̔́̌̅ ̠̜̋̏̍̐̑̆̒̒̉̒ 

2. Ⱥ˟̨̎Ȼ ̜̇́̓̑ ̜̜̔̒̎̅́ ̨̨̓̎̅̆̑̅  ̂ ̨̄̆̌̔ ˓̜́̓̑ ̜̜̔̒̎ 
̏̌̍̆̎ ̓̆̋̒̆̑̔Ȣ ɉ̜́̍́̌̒̈ ̇́ ̅́̊̅́ ̟̋̑̆̓́̇Ɋ ˜̗̜̌́̆̎̓́̎  

̙̜̜̎́̊ ̨̒̔ - ̌ ̠́̐́̑̏̓̏̍̉ȟ ̞̠̄̉̒̓̆̑̋̓̏̍̉ 
3.  Ⱥ˓́̑́ ́̓Ȼ ˎ̏̒́̎̔ ̜̜̇̏̌̅́̑̎  ̇́̑́ ̜́̓Ȣ ˍ̊̎́̅́ ́̑́̔Ȣ 
ˎ̏̒́̎̔ ̜̇̏̌̅́̑ ̇ ̍̒́  ̨̨̨̓̎̅̆̑̎  ̜̜̜̇̑̓̌̔̎ ̨̓̄̔Ȣ 
˓̜̜́̓̑̅  ̜́̊̎́̌̐ ̨̋̆̓̔̎ ̗̠̋̏̑̑̆̋̉̌́̔Ȣ˓̜́̓̑ 
̜̜̜̇̑̓̌̔̎̅́ ̜ ̠̌́̐́̑̏̓̏̍̉Ȣ 
4. Ⱥ˟̑̏̍̂̉̎Ȼ ˗̠̗̠̏́̄̔̌̉ ̂ ̜̜̜̈̌̒̓́̑Ȣ ̟ ̜́̋̓̏̑̌́̑̎̕ 

 ̟ɉ˓˙˜ȟ ̗̋̑̉̏̐̑̆̉̐̉̓́̓ȟ ̗̜̓̑̏̍̂̏̉̓́̑̌  ̍́̒̒́Ɋ 

31%

54,90%

14,10%

ʤʝʨʟʽʤʽʥʝʥ 

ʙײʨʳʥ 

ʙʦʩʘʥʫ
ɾʝʜʝʣ 

ʙʦʩʘʥʫ

ʂʝʰ ʙʦʩʘʥʫ

34,30%

61,10%

4,60%

2499,0 ʛʨ 

ʪᴇʤʝʥ.

2500,0-

3999,0 ʛʨ.

4000,0 ʛʨ 

ʢᴇʧ.

55%
68%

23%
10%

23%

50%

22%

ʉʦʟʳʣʤʘʣʳ ʧʠʝʣʦʥʝʬʨʠʪ

ɸʥʝʤʠʷ

ɺʝʥʘʣʘʨʜʳש ʚʘʨʠʢʦʟʜʳ ʢʝשʝʶʽ

ʕʥʜʦʢʨʠʥʜʽ ʞװʡʝʥʽש ʘʫʨʫʣʘʨʳ

ʄʠʦʧʠʷ

ɾװʢʪʽʣʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣסʘʥ ɸɻ 

ʎʄɺ ʞᴅʥʝ/ʥʝʤʝʩʝ פɻɺ ʪʘʩʫʰʳ
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σ ́̅́̍ ˛̗̠̐̆̑́̉ ̂ ̨̌̍̆̒̎̆ ̜̜̓́̒̍́̌̅́̔̅ ̜́̍̓́̍́̒̈ ̆̓̔ 
̨̙̎ ́̎ ̨̋̆̓̔̅ ̔́ ̜̙̓́ ̓̏ ̓́̓̔ ̨̨̅̒ȡ ̑̒́  ̜́̏̑̓́̒̎ 

̂́̒̔Ȣ 
τ ́̅́̍ ˍ̨̙̋̔̆̑̌̋ ́̎ ̋̆̓̔ ̨̨̋̆̈̎̅̆̄ ̖̠̜̉̑̔̑̄̉̌  
̄̆̍̏̒̓́̈ 

˒̍ ̨̨̨̨̨̓̉̍̅̌̄̎  ̜̉̎̅̉̋́̓̏̑̌́̑ȡ - ́̎ ̋̆̓̔ ̓̏ ̜̓́̔Ƞ - 
̂̏̒́̎ ̜́̎̎  ̨̨̍̑̌̋ ̨̨̜̈̍̆̓̓̆̑̎  ̜́̌̐̎́ ̨̋̆̌̔Ƞ - 
̜̌́̂̏̑́̓̏̑̌  ̋ ̨̨̙̑̒̆̓̋̓̆̑̅  ̜́̌̐ ́ ̨̋̆̌̔Ȣ 

 

 
˞̔̑̆̓ ψ - ́̎ ̓ ̏ ̓́̓̔ ̨̅̒̓̆̑ ̨

 
˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑Ȣ 
˓ ̨̨̋̓̌̋ ̨̋̆̈̎̅̆ ́̎ ̋̆̓̔̌̆̑  υω- ρȟφϷ  ̇́ ̅́̊̅́ ̨̨̓̑̋̆̌̅  ɉ 
ςπρτ̇ υφ-1,9% ). 51  -ρȟτϷ  ̇́ ̅́̊̅́  ̜̜́̌̐̓ ̏̑̎́̌́̒ ́̎ 
̗̜̐̌́̆̎̓́̎  ̨̨̍̆̑̈̍̎̆̎ ̂ ̜̑̎ ̜̜́̇̑́̔ ̂́̊ ̜́̌̅Ȣ 
ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ̋̆̈̆ ̅̆ υπ- 1,4 % (32 -1,0ωϷɊ̇́ ̅́̊̅́ 
́̎ ̋̆̓̔ ̨̨̓̑̋̆̌̅Ȣ ˗̆   ̋ ̨̌̆̍̅̆̄  ̏̓́̌́̑ -ρφ ɉ ςπρρ̇-11) 

ˍ̠̜̓̏̎̉̌  ́̎ ̋̆̓̔ φ- ςςȟςϷ ̜̜́̌̐̓ ̏̑̎́̌́̒ ́̎ 
̗̜̐̌́̆̎̓́̎  ̨̍̆̑̈̍̎̆̎ ̂ ̜̑̎ ̜̜́̇̑́̔  φ- σχȟυϷ ˎ́̌́ 
̜̜̇̏̌̅́̒̎  ̇̏̌̅́ ̜̏̑̎́̌́̒̔  τ-25,0%  
ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ́̎ ̋̆̓̔ ̋ ̨̂̎̆̒̆ σρ-τπ ̇́̒ 
̜̜́̑́̌̎ ̅́ ̜ ̊̆̌̅̆̑̅̆ ɉυυϷɊȟ ̋ ̐ ̂̏̒́̎ ́̎ ̊̆̌̅̆̑̅̆ 
ɉτυȟυϷɊȟ ̇ ̨̨̋̓̌̋  ̨̋̆̈̎̅̆ ̠̜́̎̆̍̉̎  ̜́̔̑ ̅ ̨̨̑̆̇̆̒̎̅̆̄ 

̊̆̌̅̆̑̅̆ ɉφψϷɊ ̋ ̐ ̨̋̆̈̅̆̒̆̅Ȣ  ˪̜̋̒̓̑́̄̆̎̉̓́̌̅ 
̜́̔̑̔̌́̑̅  ̎́ ̜̓ ̋ ̨̨̙̑̒̆̓̋ ̅ ̨̌̆̌̅ ̆̍̆̒Ȣ ˞̨̆̂̆̂ 
̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔ ̞̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑ ́ 
̜̜̂́̊̌́̎̒̒̈ ̜̂̏̌̔ ̍ ̨̍̋̎Ȣɉ˞̔̑̆̓ σȟτȟχȢɊ 
ˎ̏̒́̎̔ ̨̨̍̆̑̈̍̎̆ ̜̜̂́̊̌́̎̒̓ ̇̆̅̆̌ ̂̏̒́̎̔ ɉυτȟωπϷɊ ̂̏̌̒́ȟ 
̜̇́̌̐ ̋ ̨̙̑̒̆̓̋̓̆̎ ςωωωȟπ ̄̑́̍̍̎́̎-τπππȟπ ̄̑́̍̍ 
̎ ̨̑̆̒̓̆̌̆̑̅  ɉφρȟρπϷɊ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔ ́̒ ̜̜̎̔̍̆̎ 
̜̓̔̌ ́̎ ̜̂̏̌́̓̎Ȣ ɉ˞̔̑̆̓ υȟφȢɊ 
ψπϷ ̜̜̇́̓̑̅  ̜̒̑̓ ̜ ̜̜̍́̒̒́̇̎  ̋ ̨̍̆̄̍̆̎ ́̎ ̨̋̆̓̔̅ 
̜́̌̅̎ ́̌ ́̎Ȣɉ˞̔̑̆̓ ψȢɊ ˎ-˘̘̉̎ ̨̨̨̓̄̒ φ ̇́ ̅́̊̅́ ̜̜̒́̌̎̅ȟψ 
̇́ ̅́̊̅́ ̜̇́̓̑ ̗̠̜́̍̐̔̓́̉̒ȟ ψ ̇́ ̅́̊̅́ ̜̇́̓̑ 
̞̗̠̋̒̓̑̉̐́̉ ̜̜̇́̒́̌̎̅Ȣ    
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 ANALYSIS OF POSTPARTUM HEMORRHAGE IN 9 MONTHS OF KYZYLORDA REGIONAL PERINATAL CENTER 

 
Resume: The article considers the results of a retrospective analysis of postpartum hemorrhage of perinatal center in Kyzylorda. The main 
causes and effects of postpartum hemorrhage and corresponds to literature data. Here was suggested recommendations on the identification 
of this type of pregnancy complications. 
Keyword: Obstetric hemorrhage, postpartum hemorrhage, uterine atony, bimanual compression.  
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˪Ȣ˚Ȣ ˍ˘˕˒ˏˍȟ ˞Ȣ˚Ȣ ˗ˠ˘ˎˍ˒ˏˍ 
˗́̆̅̑́̕ ̙́̋̔̆̑̒̓̃́ ɀ ̄ ̉̎̆̋̏̌̏̄̉̉ ̉ ̐̆̅̉́̓̑̉̉ ˥˙˕ ˙˗˟ˠ ̉̍Ȣ ˢȢˍȢ ˬ̒́̃̉ȟ 
̋́̆̅̑́̕ ˜˙˞˜ ̒ ̋̔̑̒̏̍ ̙́̋̔̆̑̒̓̃́ ̉ ̄̉̎̆̋̏̌̏̄̉̉ ˫˗ːˡˍȟ ̄Ȣ ˥̜̍̋̆̎̓ 

 
˗˒˞ˍ˝˒ˏ˛ ˞˒ˤ˒˚˕˒ ɀ ̋ ˒˔˒˝ˏ˨ ˞˚˕˓˒˚˕ˬ ˤˍ˞˟˛˟˨ 

 
ˏ ̅́̎̎̏̊ ̝̒̓́̓̆ ̈́̓̑̏̎̔̓́ ̐̑̏̂̌̆̍́ ̏̐̑́̃̅́̎̎̏̒̓̉ ̝́̂̅̏̍̉̎́̌̎̏̄̏ ̙̠̑̏̅̏̑́̈̑̆̆̎̉Ȣ ˏ̠̆̅̆̎̉ ̂̆̑̆̍̆̎̎̏̒̓̉ ̉ ̑̏̅̏̃ ̔ ̇̆̎̉̎̚ ̒ 
̗̑̔̂̏̍ ̎́ ̍́̓̋̆ȟ ̖̒̏̑́̎̆̎̉̆ ̖̉ ̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ ̝̠̈̅̏̑̏̃ ̏̑̍̉̑̔̆̓̕ ̝̙̂̏̌̉̆ ̓̑̔̅̎̏̒̓̉ ̉ ̑̉̒̋̏̃́̎̎̏ ̋́̋ ̠̅̌ ̍́̓̆̑̉ȟ ̓́̋ ̉ ̠̅̌ 
̐̌̏̅́Ȣ ˪̓̏ ̃ ̟̒̃̏ ̘̝̏̆̑̆̅ ̅̉̋̓̔̆̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̒̓̑̏̄̏̄̏ ̗̅̉̆̑̆̎̉̑̏̃́̎̎̏̄̏̕̕ ̖̐̏̅̏̅́ ̋ ̋̆̒́̑̆̃̔ ̘̟̒̆̆̎̉ ̃ ̋́̇̅̏̍ 
̋̏̎̋̑̆̓̎̏̍ ̘̒̌̔́̆Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̋ ̆̒́̑̆̃̏ ̘̒̆̆̎̉̆ȟ̝̂̆̑̆̍̆̎̎̏̒̓ȟ̗̑̔̂̆ ̎́ ̍́̓̋̆ȟ ̜̑̏̅ȟ ̠̐̏̋́̈́̎̉Ȣ 
 
˗̆ ̒́̑̆̃̏ ̘̒̆̆̎̉̆ ɉ˗˞Ɋ ̃ ̒̏̃̑̆̍̆̎̎̏̍ ̙́̋̔̆̑̒̓̃̆ ̋́̋ ̍̆̓̏̅ 
̙̠̑̏̅̏̑́̈̑̆̆̎̉ȟ ̠̟̐̏̈̃̏̌̉̊̚ ̘̈̎́̉̍̏ ̘̙̝̔̌̔̉̓ ̖̜̉̒̏̅ 
̑̏̅̏̃ ̠̅̌ ̍́̓̆̑̉ ̉ ̐̌̏̅́ȟ ̈́̎̉̍́̆̓ ̃́̇̎̏̆ ̍̆̒̓̏ ̉ 
̠̠̠̃̌̆̓̒ ̏̅̎̏̊ ̉̈ ̎́̉̂̏̌̆̆ ̜̖̑́̒̐̑̏̒̓̑́̎̆̎̎ ̗̏̐̆̑́̉̊ 
[1].  ˍ̝̝̋̓̔́̌̎̏̒̓   ̅́̎̎̏̊ ̜̓̆̍ ̏̐̑̆̅̆̌̆̎̏ 
̒̔ ̜̆̒̓̃̆̎̎̍̉̚ ̠̉̈̍̆̎̆̎̉̍̉ ̍̎̆̎̉̊ ̏̂ ̗̏̐̆̑́̉̉ ̋̆̒́̑̆̃́ 
̘̠̒̆̆̎̉ ɍςɎȢ ˜̠̏̋́̈́̎̉ ̋ ̝́̂̅̏̍̉̎́̌̎̏̍̔  ̙̟̑̏̅̏̑́̈̑̆̆̎̉ 
̠̐̏̒̓̏̎̎̏ ̠̟̠̍̆̎̓̒ ̉ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̒̑̆̅̉ ̖̎̉ 
̟̐̑̆̏̂̌́̅́̓ ̝̜̏̓̎̏̒̉̓̆̌̎̆Ȣ ˕̈-̈́ ̠̏̓̒̔̓̒̓̃̉ ̜̖̅̏̒̓̏̃̆̑̎ 
̋̑̉̓̆̑̉̆̃ ̗̏̆̎̋̉ ̞̖̓̉ ̐̏̋́̈́̓̆̌̆̊ ̙́̋̔̆̑̒̋̉̆ ̜̐̑̏̂̌̆̍ 
̘́̒̓̏ ̙̟̠̑̆́̓̒ ̒ ̝̟̐̏̍̏̚ ̝́̂̅̏̍̉̎́̌̎̏̄̏ 
̙̠̑̏̅̏̑́̈̑̆̆̎̉Ȣ ˏ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̃ ̝̜̖̏̓̅̆̌̎ 
̘̠̖̔̑̆̇̅̆̎̉ ̋̆̒́̑̆̃̏ ̘̒̆̆̎̉̆ ̠̐̑̏̉̈̃̏̅̉̓̒ ̐̏ ̟̇̆̌́̎̉ 
̜̇̆̎̉̎̚ ɍσɎȢ 
˕̝̒̐̏̌̈̏̃́̎̉̆ ̗̏̐̆̑́̉̉ ̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ̐̏̈̃̏̌̉̌̏ 
̒̔̆̒̓̃̆̎̎̏̚ ̝̒̎̉̈̉̓ ̐̏̋́̈́̓̆̌̉ ̎̆ ̝̓̏̌̋̏ ̍́̓̆̑̉̎̒̋̏̊ 
̒̍̆̑̓̎̏̒̓̉ȟ ̎̏ ̉ ̝̐̆̑̉̎́̓́̌̎̏̊ ̒̍̆̑̓̎̏̒̓̉ȟ ̠̎̆̒̍̏̓̑ ̎́ 
̞̓̏ȟ ̝̒̓̆̐̆̎ ̑̉̒̋́ ̠̅̌ ̝̠̈̅̏̑̏̃ ̇̆̎̉̎̚ ̠̏̒̓́̆̓̒ ̃ ρς ̑́̈ 
̜̙̃̆ȟ ̘̆̍ ̜̑̏̅ ̘̆̑̆̈ ̜̆̒̓̆̒̓̃̆̎̎̆ ̐̔̓̉ ɍτȟυɎȢ ˞̏̄̌́̒̎̏ 
̗̠̑̆̋̏̍̆̎̅́̉̍ ˏ˛˔ȟ ̝̐̏̋́̈́̓̆̌ ̜̖̏̐̆̑́̓̉̃̎ ̑̏̅̏̃ ̎̆ 
̅̏̌̇̆̎ ̜̝̂̓ ̂̏̌̆̆ ρπϷȟ ̝̙̅́̌̎̆̊̆̆ ̘̔̃̆̌̉̆̎̉̆ 
̗̎̆̆̌̆̒̏̏̂̑́̈̎̏ ̉ ̅̏̌̇̎̏ ̝̒̌̔̇̉̓ ̐̏̃̏̅̏̍ ̠̅̌ 
̛̠̠̑́̈̒̎̆̎̉ ̘̐̑̉̉̎ ̘́̒̓̏̄̏ ̝́̂̅̏̍̉̎́̌̎̏̄̏ 
̙̠̑̏̅̏̑́̈̑̆̆̎̉Ȣ ˚̙̝̜̆̔̓̆̉̓̆̌̎̍ ̉̓̏̄̏̍ ̙̉̑̏̋̏̄̏ ̉ 
̘̐̏̅́̒ ̎̆ ̃̒̆̄̅́ ̘̅̏̒̓́̓̏̎̏ ̏̂̏̒̎̏̃́̎̎̏̄̏ ̝̠̉̒̐̏̌̈̏̃́̎̉ 
̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ̠̝̃̉̌̏̒ ̟̎́̑́̒̓́̆̆̚ ̉̈ ̃ ̄̏̅́ ̃ ̄̏̅ ̘̉̒̌̏ 
̇̆̎̉̎̚ ̝̆̑̓̉̌̎̏̄̏̕ ̃̏̈̑́̒̓́ ̒ ̏̐̆̑̉̑̏̃́̎̎̏̊ ̍́̓̋̏̊Ȣ 
˪̓̏̓ ̋̏̎̓̉̎̄̆̎̓ ̜̖̂̆̑̆̍̆̎̎ ̆̆̚ ̝̙̂̏̌̆ ̘̔̃̆̌̉̉̃́̆̓ 
̘́̒̓̏̓̔ ̜̖̏̐̆̑́̓̉̃̎ ̑̏̅̏̃ȟ ̓́̋ ̋́̋ ̃ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̃ 
̒̓̑̔̋̓̔̑̆ ̐̏̋́̈́̎̉̊ ̋ ̋̆̒́̑̆̃̔ ̘̟̒̆̆̎̉ ̗̑̔̂̆ ̎́ ̍́̓̋̆ 
̈́̎̉̍́̆̓ ̏̅̎̏ ̉̈ ̜̖̐̆̑̃ ̍̆̒̓ [5]. 
ˣ̝̆̌ ̜̑́̂̏̓ ɀ ̎́ ̏̒̎̏̃̆ ̑̆̓̑̏̒̐̆̋̓̉̃̎̏̄̏ ́̎́̌̉̈́ 
̉̒̓̏̑̉̊ ̑̏̅̏̃ ̜̝̑́̒̋̑̓ ̜̅̏̐̔̒̓̉̍̆ ̜̑̆̈̆̑̃ ̠̒̎̉̇̆̎̉ 
̘̜́̒̓̏̓ ̏̐̆̑́̓̉̃̎̏̄̏ ̑̏̅̏̑́̈-̙̠̑̆̆̎̉Ȣ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˜̑̏̃̆̅̆̎ 
̜̑̆̓̑̏̒̐̆̋̓̉̃̎̊ ́̎́̌̉̈ ̉̒̓̏̑̉̊ ̑̏̅̏̃ ̇̆̎̉̎̚ȟ 
̙̜̖̑̏̅̏̑́̈̑̆̆̎̎ ̜̏̐̆̑́̓̉̃̎̍ ̐̔̓̆̍ ̃ ˛̂̌́̒̓̎̏̍ 
̝̐̆̑̉̎́̓́̌̎̏̍ ̗̆̎̓̑̆ Οτ  ɉ˛˜ˣɊ ˫̇̎-̏˗̖́̈́̒̓́̎̒̋̏̊ 
̏̂̌́̒̓̉ ɉ˫˗˛Ɋ 
̄Ȣ ˥̜̍̋̆̎̓ ̈́ ̐̆̑̉̏̅ ςπρσ-ςπρτ ̜̄̏̅Ȣ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̠̏̂̒̔̇̅̆̎̉ȡ ˜̏ ˛˜ˣ Οτ ̄Ȣ 
˥̜̍̋̆̎̓ ̘́̒̓̏̓́ ̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ̈́ ς ̄̏̅́ ̠̋̏̌̆̂̌̆̓̒ ̃ 
̖̐̑̆̅̆̌́ ρψϷȢ ˜̘̑̉̆̍ ̘̏̓̍̆̆̎̏  ̒̎̉̇̆̎̉̆ ̘̜́̒̓̏̓ 
̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉  ̈́ ̘̒̆̓ȟ ̝̜̖̒́̍̏̐̑̏̉̈̃̏̌̎ ̑̏̅̏̃ ̒ ̗̑̔̂̏̍ 
̎́ ̍́̓̋̆ȟ ̓́̋̇̆ ̎́ τȟσ Ϸ ̐̏ ̙̟̏̓̎̏̆̎̉ ̋ ̞̜̋̒̓̑̆̎̎̍  
̘̝̔̃̆̌̉̉̌̏̒ ̏̐̆̑́̓̉̃̎̏̆ ̙̑̏̅̏̑́̈̑̆̆̎̉̆ ̃ ̐̌́̎̏̃̏̍ 
̠̐̏̑̅̋̆Ȣ ˍ̠̎́̌̉̈̉̑̔ ̃̏̈̑́̒̓̎̏̊ ̒̏̒̓́̃ ̇̆̎̉̎̚ȟ ̏̂̑́́̆̓̚ 
̃̎̉̍́̎̉̆ȟ ̘̓̏ ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̖̃̒̆ ̜̖̏̐̆̑̉̑̏̃́̎̎ ̇̆̎̉̎̚ 
̜̂̌ σπϻςȟχ ̌̆̓Ȣ ˜̏ ̍̆̒̓̔ ̝̇̉̓̆̌̒̓̃́ ̝̖̒̆̌̒̋̉ ̝̗̇̉̓̆̌̎̉ 
̒̓́̌̏ ̝̙̂̏̌̆ ̎́ φȟτϷ Ȣ 
˜̏ ̐́̑̉̓̆̓̔ ̠̖̐̆̑̃̏̑̏̅̉̚ ςρϷȟ ̠̖̐̏̃̓̏̑̎̏̑̏̅̉̚ χπϷȟ 
̙̖̍̎̏̄̏̑̏̇́̃̉ ωϷȢ ˛̠̜̓̄̏̆̎̎̊̚ ̙́̋̔̆̑̒̋̏-
̘̄̉̎̆̋̏̌̏̄̉̆̒̋̉̊ ́̎́̍̎̆̈ ɉ̗̍̆̅̉̉̎̒̋̉̆ ̜́̂̏̑̓ȟ 
̜̜̙̃̋̉̅̉ȟ ̂̆̒̐̌̏̅̉̆Ɋ ̘̏̓̍̆̆̎ ̃  ςχϷ  ̘̒̌̔́̆̃Ȣ 
˞̘̠̏̍́̓̉̆̒̋́ ̠̐́̓̏̌̏̄̉ ̜̂̌́ ̅̉́̄̎̏̒̓̉̑̏̃́̎́ ̃ φψϷ 
̘̒̌̔́̆̃ȟ  ̘̐̑̉̆̍  ̔ ̋́̇̅̏̊ ̃̓̏̑̏̊ ̉̍̆̌̏ ̍̆̒̓̏ ̘̒̏̆̓́̎̉̆ ς-
σ ̈́̂̏̌̆̃́̎̉̊ ɉσσϷɊȢ 
ˏ ̅́̎̎̏̆ ̠̃̑̆̍ ̙̜́̋̔̆̑ ̃̒̆̄̏ ̍̉̑́ ̜̃̒̓̑̆̃̏̇̆̎ ̜̃̒̏̋̏̊ ̉ 
̠̐̏̒̓̏̎̎̏ ̑́̒̓̔̆̊̚ ̘́̒̓̏̓̏̊ ˗˞Ȣ ˜̑̉ ̜̠̠̃̒̎̆̎̉ ̃̏̐̑̏̒́ ̏ 

̖̑̆̈̆̑̃́ ̆̆ ̠̒̎̉̇̆̎̉ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̖̎̆̏̂̏̅̉̍ ́̎́̌̉̈ 
̐̏̋́̈́̎̉̊ ̋ ̗̏̐̆̑́̉̉Ȣ  
˕̈ ́̎́̌̉̈́ ̜̃̓̆̋́̆̓ȟ ̘̓̏ ̎́ ̐̆̑̃̏̍ ̍̆̒̓̆ ̒̑̆̅̉ ̐̏̋́̈́̎̉̊ 
̠̅̌ ˗˞ ̠̠̠̃̌̆̓̒ ̗̑̔̂̆ ̎́ ̍́̓̋̆ σσȟφϷ ̉ σφϷȟ ̓̏̄̅́ ̋́̋ ̐̏ 
̜̅́̎̎̍ ̜̌̉̓̆̑́̓̔̑ ̠̋̏̌̆̂̌̆̓̒ ̏̓ φȟσ ̅̏ φψϷ ɍςɎȢ ˏ̓̏̑̏̆ 
̍̆̒̓̏ ̟̈́̎̉̍́̓ ̝̎̆̐̑́̃̉̌̎̏̆ ̐̏̌̏̇̆̎̉̆ ̐̌̏̅́ ρτȟωϷ ̉ 
ρυϷȟ ̘̝̟̈̎́̉̓̆̌̎̔ ̘̝́̒̓ ̉̈ ̜̖̋̏̓̏̑ - φυȟχϷ ̠̟̒̏̒̓́̃̌̓ 
̜̓́̈̏̃̆ ̠̐̑̆̅̌̆̇́̎̉Ȣ ˏ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̜̎̏̃̍̉ 
̖̠̓̆̎̏̌̏̄̉̍ ̉ ̑̉̒̋̔ ̑̏̅̏̃  ̠̅̌  ̐̌̏̅́ ̐̑̉ ̖̑̏̅́ ̘̆̑̆̈ 
̜̆̒̓̆̒̓̃̆̎̎̆ ̜̑̏̅̏̃̆ ̐̔̓̉ȟ ̙̑̏̅̏̑́̈̑̆̆̎̉̆ ̐̑̉ ̓́̈̏̃̏̍ 
̐̑̆̅̌̆̇́̎̉̉ ̃ ̠̎́̒̓̏̆̆̚  ̠̃̑̆̍ ̝̉̈̍̆̎̉̌̏̒ ̃ ̝̐̏̌̈̔ 
̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ɉφπ-ψπϷɊ ɍφɎȢ ˚́ ̝̓̑̆̓̆̍ ̍̆̒̓̆ ɀ 
̞̐̑̆̋̌́̍̐̒̉̉ ̠̓̇̆̌̏̊ ̒̓̆̐̆̎̉  ̉ ̞̋̌́̍̐̒̉̉ ρρȟωϷ  ̉ ωϷȢ  
˜̠̏̋́̈́̎̉̍̉ ̋ ̏̐̆̑́̓̉̃̎̏̍̔ ̙̟̑̏̅̏̑́̈̑̆̆̎̉ ̃ ̞̖̓̉ 
̘̠̖̒̌̔́ ̠̝̃̉̌̉̒ȡ ̟̉̍̆̉̆̚ ̃̒̆ ̘̋̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ 
̞̐̑̆̋̌́̍̒̉̉ ̉ ̞̋̌́̍̐̒̉̉ȟ ̜̓̑̆̃̏̇̎̆ ̐̑̉̈̎́̋̉ 
̜̖̐̏̌̉̏̑̄́̎̎ ̐̏̑́̇̆̎̉̊ȟ ̝̂̆̈̑̆̈̔̌̓́̓̉̃̎̏̆ ̐̑̏̃̆̅̆̎̉̆ 
̉̎̓̆̎̒̉̃̎̏̊ ̓̆̑́̐̉̉ ̃ ̘̓̆̆̎̉̆ ̝̖̎̆̒̋̏̌̋̉ ̘́̒̏̃ ̉ 
̝̎̆̄̏̓̏̃̎̏̒̓ ̜̖̑̏̅̏̃  ̐̔̓̆̊ȟ ̙̎́̑̔̆̎̉̆ ̒̏ ̜̒̓̏̑̏̎ ̐̌̏̅́ȟ 
̠̐̑̆̇̅̆̃̑̆̍̆̎̎́ ̏̓̒̌̏̊̋́ ̝̎̏̑̍́̌̎̏ ̑́̒̐̏̌̏̇̆̎̎̏̊ 
̗̜̐̌́̆̎̓Ȣ  
˟́̋̇̆ ̠̐̏̋́̈́̎̉̍̉ ̋ ˗˞ ̠̝̃̉̌̉̒ȡ ̘̋̌̉̎̉̆̒̋̉̊ ̔̈̋̉̊ ̓́̈ σȟυ 
Ϸ ̉ φȟω Ϸȟ ˜˛˚˝˜Ϲ˜˜ ωȟτϷ ̉ ψϷȟ ̟̠̎́̂̌̅́̆̓̒ ̘̔̃̆̌̉̆̎̉̆ 
̘̜́̒̓̏̓ ̔̄̑̏̇́̆̍̏̄̏ ̠̠̒̏̒̓̏̎̉ ̐̌̏̅́ ̎́ ςȟυϷ ̈́ ̘̒̆̓ 
̙̠̒̏̃̆̑̆̎̒̓̃̏̃́̎̉ ̝̐̑̆̎́̓́̌̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ȟ 
̝̙̔̍̆̎̆̎̉̆ ̒̌́̂̏̒̓̉ ̑̏̅̏̃̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ ̈́ ̘̒̆̓ 
̘̙̠̔̌̔̆̎̉  ̍̏̎̉̓̏̑̉-̠̑̏̃́̎̉ ̃ ̖̑̏̅́ ̒ ̃̎̆̅̑̆̎̉̆̍ 
̜̐́̑̓̏̄̑́̍̍Ȣ  
˜̘̑̉̉̎́̍̉ ̑̆̌́̐́̑̏̓̏̍̉̊ ̐̏̒̌̆ ̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ̠̝̃̉̌̉̒  
̜̙̘̜̍̆̇̍̆̎̆ ̜̄̆̍́̓̏̍ȟ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ̞̗̠̃̆̎̓̆̑́̉ 
̝̒́̌̎̉̋́Ȣ ˜̘̑̉̉̎́̍̉ ̞̄̉̒̓̆̑̋̓̏̍̉̉ ̠̝̃̉̌̉̒ ̘́̓̏̎̉̆̒̋̏̆ 
̘̋̑̏̃̏̓̆̆̎̉̆ȟ ̏̓̒̌̏̊̋́ ̝̎̏̑̍́̌̎̏ ̑́̒̐̏̌̏̇̆̎̎̏̊ 
̗̜̐̌́̆̎̓ȟ ̠̏̒̌̏̇̎̆̎̎́ ̍́̓̋̏̊ ˗̟̃̆̌̆̑́Ȣ  
ˏ̃̆̅̆̎̉̆ ́̎̓̉̂̉̏̓̉̋̏̃ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ ̠̐̑̉̍̆̎̌̉ ̃ τχȟυ Ϸ 
̘̠̖̒̌̔́ȟ ̗̉̎̓̑́̏̐̆̑́̉̏̎̎̏ ̠̝̐̑̉̍̆̎̌̉̒ ̃ ωχϷ ̘̠̖̒̌̔́Ȣ 
˜̏̋́̈́̎̉̆̍ ̠̅̌ ̠̐̑̏̅̏̌̇̆̎̉ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ ̜̂̌̉ȡ 
̖̜̏̑̉̏́̍̎̉̏̎̉̓ȟ ̟̗̠̒̔̂̉̎̃̏̌̉ ̍́̓̋̉ȟ ̗̌̆̊̋̏̉̓̏̈ȟ 
̝̗̠̉̎̉̌̓̑́̉̕ ̙̃̏̃ ̎́ ̍́̓̋̆Ȣ 
˛̠̒̌̏̇̎̆̎̉ ̃ ̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̍ ̐̆̑̉̏̅̆ ̒̏̒̓́̃̉̌̉ ρφϷȟ 
̎́̉̂̏̌̆̆ ̘̜́̒̓̍ ̉̈ ̜̖̋̏̓̏̑ ̠̠̠̃̌̆̓̒ ̟̗̠̒̔̂̉̎̃̏̌̉ ̍́̓̋̉ 
ωϷ ̘̒̌̔́̆̃Ȣ ˞̟̗̠̔̂̉̎̃̏̌̉ ̍́̓̋̉ ̘́̆̚ ̘̠̃̒̓̑̆́̆̓̒ ̔ 
̗̐́̉̆̎̓̏̋ ̒ ̖̘̑̏̎̉̆̒̋̉̍̉ ̘̏́̄́̍̉ ̗̉̎̆̋̉̉̕ ̘̍̏̆̐̏̌̏̃̏̊ 
̜̒̉̒̓̆̍ȟ ̒ ̏̂̏̒̓̑̆̎̉̆̍ ̐̑̉ ̠̎́̒̓̏̆̊̚ ̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̒ 
̝̜̅̌̉̓̆̌̎̍  ̜̂̆̈̃̏̅̎̍ ̐̆̑̉̏̅̏̍ ̉ ̠̜̈́̓̇̎̍ ̘̓̆̆̎̉̆̍ 
̑̏̅̏̃ȟ ̠̓̇̆̌̏̊ ́̎̆̍̉̆̊ȟ ̘̐́̓̏̌̏̄̉̆̒̋̏̊ ̋̑̏̃̏̐̏̓̆̑̆̊Ȣ  
˜̑̉ ́̎́̌̉̈̆ ̘̐̑̉̉̎ ̒̍̆̑̓̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̜̅̏̋́̈̃́̆̓ ̏̂ 
̏̓̒̔̓̒̓̃̉̉ ̖̉ ̠̒̃̈̉ ̒ ̍̆̓̏̅̏̍ ̙̠̑̏̅̏̑́̈̑̆̆̎̉Ȣ 
˜̝̠̆̑̉̎́̓́̌̎́ ̝̒̍̆̑̓̎̏̒̓ ̝̒̎̉̈̉̌́̒ ̎́ πȟυϷȟ ̏̅̎́̋̏ ̐̑̉ 
̋̆̒́̑̆̃́ ̘̒̆̆̎̉̉ ̝̏̒̓́̌̏̒ ̎̆̉̈̍̆̎̎̏̊ ρσȟσϷȢ ˏ ̒̓̑̔̋̓̔̑̆ 
̘̐̑̉̉̎ ̝̐̆̑̉̎́̓́̌̎̏̊ ̒̍̆̑̓̎̏̒̓̉ ̟̠̎́̂̌̅́̆̓̒ ̒̎̉̇̆̎̉̆ 
̠̓̇̆̌̏̊ ́̒̉̋̒̉̉̕ ̐̑̉ ̑̏̇̅̆̎̉̉ ̈́ ̘̒̆̓ ̠̃̎̆̅̑̆̎̉ ̃ 
̘̐̑́̋̓̉̆̒̋̏̆ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̘̖̋̌̉̎̉̆̒̋̉ ̐̑̏̓̏̋̏̌̏̃ 
ˏ˛˔ ̐̏ ̘̐̆̑̃̉̎̏̊ ̗̑̆́̎̉̍́̉̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ȟ ̘̙̠̔̌̔̆̎̉ 
̝̐̑̆̎́̓́̌̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̠̍̏̎̉̓̏̑̉̑̏̃́̎̉ ̃ ̖̑̏̅́Ȣ 
˝̏̒̓ ̒̉̎̅̑̏̍́ ̜̖̝̜̖̅́̓̆̌̎ ̑́̒̒̓̑̏̊̒̓̃ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ȟ 
̎́ ̠̟̐̑̍̔ ̈́̃̉̒̉̓ ̏̓ ̏̒̌̏̇̎̆̎̉̊ ̂̆̑̆̍̆̎̎̏̒̓̉ ̉ 
̘̖̒̏̍́̓̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ̍́̓̆̑̉ȟ ̞̓̏ ̜̃̎̔̇̅́̆̓ ̙́̋̔̆̑-
̄̉̎̆̋̏̌̏̄̏̃ ̜̝̐̑̆̑̃́̓ ̝̂̆̑̆̍̆̎̎̏̒̓ ̐̏ ̜̇̉̈̎̆̎̎̍ 
̠̐̏̋́̈́̎̉̍ ̒̏ ̜̒̓̏̑̏̎ ̍́̓̆̑̉ ̎̆̈́̃̉̒̉̍̏ ̏̓ ̒̑̏̋́ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̓̆̍ ̜̒́̍̍ȟ ̘̠̔̃̆̌̉̉̃́ ̗̐̑̏̆̎̓ 
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̜̖̐̑̆̇̅̆̃̑̆̍̆̎̎ ̑̏̅̏̃ȟ ̋̏̄̅́ ̗̜́̅́̐̓́̉̏̎̎̆ 
̃̏̈̍̏̇̎̏̒̓̉ ̐̌̏̅́ ̆̆̚ ̙̜̎̆̒̏̃̆̑̆̎̎Ȣ 
˕ ̓́̋ȟ ̙̑́̒̉̑̆̎̉̆ ̐̏̋́̈́̎̉̊ ̋ ̋̆̒́̑̆̃̔ ̘̠̒̆̆̎̉ ̃ ̗̠̖̆̌ 
̠̒̎̉̇̆̎̉  ̝̐̆̑̉̎́̓́̌̎̏̊ ̒̍̆̑̓̎̏̒̓̉ ̐̏̒̓́̃̉̌́ ̐̆̑̆̅ 
̜̒̏̃̑̆̍̆̎̎̍ ̙́̋̔̆̑̒̓̃̏̍ ̟̎̏̃̔ ̐̑̏̂̌̆̍̔ ɀ ̐̑̏̂̌̆̍̔ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̑̏̅̏̃ ̉ ̖̉ ̠̃̆̅̆̎̉ ̔ ̇̆̎̉̎̚ ̐̏̒̌̆ 
̏̐̆̑́̓̉̃̎̏̄̏ ̙̠̑̏̅̏̑́̈̑̆̆̎̉Ȣ ˍ ̓́̋̇̆ ̜̎̆̏̂̏̒̎̏̃́̎̎̆ 
̜̏̐̆̑́̓̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̎̆ ̟̉̍̆̉̆̚ ̜̜̖̃̑́̇̆̎̎ 
́̋̓̏̑̏̃̕ ̑̉̒̋́ ̠̅̌ ̐̌̏̅́ȟ ̎̆ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̝̙̅́̌̎̆̊̉̍ 
̒̎̉̇̆̎̉̆̍ ̝̜̖̐̆̑̉̎́̓́̌̎ ̝̐̏̓̆̑ȟ ̎̏ ̘̜̑̆̃́̓ ̝̒̆̑̆̈̎̏̊ 
̔̄̑̏̈̏̊ ̠̅̌ ̝̠̈̅̏̑̏̃ ̉ ̇̉̈̎̉ ̜̇̆̎̉̎̚ȟ ̏̒̏̂̆̎̎̏ ̐̑̉ 
̗̎̆̅̏̏̆̎̋̆ ̐̑̏̓̉̃̏̐̏̋́̈́̎̉̊ ̋ ̗̏̐̆̑́̉̉Ȣ 
˝̏̒̓ ̘̜́̒̓̏̓ ̗̏̐̆̑́̉̊ ̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉ ̏̂̔̒̌̏̃̌̆̎̏ 
̠̜̐̏̒̓̏̎̎̍ ̙̑́̒̉̑̆̎̉̆̍ ̐̏̋́̈́̎̉̊ ̋ ̞̓̏̊ ̗̏̐̆̑́̉̉Ȣ 
˞̑̆̅̉ ̜̖̋̏̓̏̑ ̟̅̏̍̉̎̉̑̔̓ ̗̑̔̂̆ ̎́ ̍́̓̋̆ȟ ̓́̋ ̋́̋ ̠̉̍̆̆̓̒ 
̝̏̐́̒̎̏̒̓ ̜̑́̈̑̃́ ̍́̓̋̉ ̐̏ ̗̑̔̂̔ȟ ́ ̓́̋̇̆ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ ̔ 
̗̐́̉̆̎̓̏̋ ̒ ̗̑̔̂̏̍ ̎́ ̍́̓̋̆ ̃  ̏̒̎̏̃̎̏̍  ̖̠̠̒̏̑́̎̆̓̒  
̠̐̏̋́̈́̎̉ȟ  ̜̋̏̓̏̑̆ ̠̝̃̉̌̉̒ ̏̒̎̏̃́̎̉̆̍ ̠̅̌ ρ-̊ ̗̏̐̆̑́̉̉ 
̟̓̑̆̂̔̆̊̚ ̒̓̑̏̄̏̄̏ ̖̐̏̅̏̅́Ȣ 
˞ ̙̒̏̃̆̑̆̎̒̓̃̏̃́̎̉̆̍ ̝̐̑̆̎́̓́̌̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ȟ 
̠̂̌́̄̏̅́̑ ̝̟̉̒̐̏̌̈̏̃́̎̉ ̖̓́̋̉ ̜̖̒̏̃̑̆̍̆̎̎ ̍̆̓̏̅̏̃ȟ ̋́̋ 
̝̠̔̌̓̑̏̈̃̔̋̏̃́ ̠̆̓̏̍̆̓̑̉̕ȟ ̠̅̏̐̌̆̑̏̍̆̓̑̉ȟ 

̖̠̋́̑̅̉̏̓̏̏̄̑́̉̕ ̟̅̏̍̉̎̉̑̔̓ ̠̐̏̋́̈́̎̉ȟ ̜̏̂̔̒̌̏̃̌̆̎̎̆ 
̝̜̎̆̐̑́̃̉̌̎̍ ̐̏̌̏̇̆̎̉̆̍ ̉ ̟̔̄̑̏̇́̉̍̚ ̠̒̏̒̓̏̎̉̆̍ 
̐̌̏̅́Ȣ 
˜  ̏ ̗̑̆̋̏̍̆̎̅́̉̉ ˏ˛ ̝ ̙̜̑́̒̉̑̆̎ ̠̐̏̋́̈́̎̉ ̋ 
̝́̂̅̏̍̉̎́̌̎̏̍̔ ̙̟̑̏̅̏̑́̈̑̆̆̎̉ ̐̑̉ ̜̖̄̉̐̆̑̓̆̎̈̉̃̎ 
̠̠̖̒̏̒̓̏̎̉ȟ ̘̜̖̎̆̔̅́̎ ̜̖̐̏̐̓̋́   ̗̉̎̅̔̋̉̉ȟ ̠̝̐̏̃̉̌̉̒ 
̜̎̏̃̆ ̠̐̏̋́̈́̎̉ ̓́̋̉̆ȟ ̋́̋ ̞̝̋̒̓̑̏̋̏̑̐̏̑́̌̎̏̆ 
̏̐̌̏̅̏̓̃̏̑̆̎̉̆ ̉ ̠̉̒̋̔̒̒̓̃̆̎̎́ ̗̠̉̎̒̆̍̉̎́̉Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̐̑̏̂̌̆̍́ ˗˞ ̠̏̒̓́̆̓̒  ́̋ ̝̓̔́̌̎̏̊ȟ  
̠̐̏̋́̈́̎̉   ̋ ̗̏̐̆̑́̉̉ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉ ̉ ̃ ̖̑̏̅́ 
̃̒̆̄̅́ ̂̔̅̔̓Ȣ ˟̆̍ ̎̆ ̍̆̎̆̆ȟ ̜̠̃̒̏̋́ ̠̏̐̆̑́̓̉̃̎́ 
̝́̋̓̉̃̎̏̒̓ ̐̑̉̃̏̅̉̓ ̋ ̘̟̔̃̆̌̉̆̎̉ ̘̋̏̌̉̆̒̓̃́ ̇̆̎̉̎̚ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ ̃̏̈̑́̒̓́ ̒ ̗̑̔̂̏̍ ̎́ ̍́̓̋̆Ȣ ˞̖̏̑́̎̆̎̉̆ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕ȟ ̃̆̅̆̎̉̆ ̟̐̏̒̌̆̅̔̆̊̚ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̉ ̑̏̅̏̃ ̔ ̅́̎̎̏̄̏ ̋̏̎̓̉̎̄̆̎̓́ ̇̆̎̉̎̚ 
̠̟̐̑̆̅̒̓́̃̌̓ ̠̅̌ ̘̃̑́̆̊ ̝̙̂̏̌̉̆ ̓̑̔̅̎̏̒̓̉Ȣ ˜̏̃̓̏̑̎̏̆ 
̏̐̆̑́̓̉̃̎̏̆ ̙̑̏̅̏̑́̈̑̆̆̎̉̆ ̠̠̠̃̌̆̓̒ ̎̆ ̝̜̏̐̓̉̍́̌̎̍ 
̍̆̓̏̅̏̍ ̙̠̑̏̅̏̑́̈̑̆̆̎̉ ̎̉ ̠̅̌ ̍́̓̆̑̉ȟ ̎̉ ̠̅̌ ̐̌̏̅́ȟ ̘̓̏ 
̓̑̆̂̔̆̓ ̐̑̏̃̆̅̆̎̉̆ ̠̐̏̒̓̏̎̎̏̄̏ ́̎́̌̉̈́ ̒̏̂̒̓̃̆̎̎̏̊ 
̐̑́̋̓̉̋̉ ̋́̇̅̏̄̏ ̙́̋̔̆̑́-̄̉̎̆̋̏̌̏̄́Ȣ ˪̓̏ ̒̏̈̅́̒̓ 
̘̝̜̈̎́̉̓̆̌̎̊ ̑ ̆̈̆̑̃ ̐̏ ̟̒̎̉̇̆̎̉ ̘̜́̒̓̏̓ ˗˞ ̃ ̂̔̅̔̆̍̚Ȣ 
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˪Ȣ˚Ȣ ˍ˘˕˒ˏˍȟ˞Ȣ˚Ȣ ˗ˠ˘ˎˍ˒ˏˍ 
ȢˍȢˬ̒́̔̉ ˢ ˟ˠ ̨̙́̋̔̆̑̌̋ ̇ ̎̆ ̠̄̉̎̆̋̏̌̏̄̉ ̜̋́̆̅̑́̒̕ȟ 

˛ ˙ˡˍ ̙̠́̋̔̆̑̉ ̇ ̎̆ ̠̄̉̎̆̋̏̌̏̄̉ ̜̋̔̑̒̍̆̎ ˍ˙˞˓ ̜̋́̆̅̑́̒̕,˥ ̜̍̋̆̎̓  
 

˗˒˞ˍ˝ ˟˴˘˴ː˴ ɀ ̨ ˚˨  ˓ˍ˞ˍ˘ˠ ˓˕˴˘˴ː˴˚˴  ˟ ˙˒˚ˑ˒˟ˠ 
 
˟ ̨̊̎ȡ ˎ ̌ ̍́ ́̌́̅́ ̋̆̒́̑ ̨̨̨̨̓̌̄̎  ̅ ̜̑̒ ̜̇́̒́̌̔̎́ ̜̜̂́̊̌́̎̒̓ ̇́ ̅́̊ ́̑́̌ ́̎Ȣ ˓̜̜́̓̑̎̅́ ̜̜̓̑̓ ̜ ̂́̑ ̨̊̆̌̅̆̑̅  
̇ ̨̨̨̋̓̌̄̎ ̇ ̎̆ ̜̂̏̒́̎̔̎ ̇ ̨̑̄̈̔ȟ ̜̏̌́̑̅  ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̜̅̆̎̒́̔̌ ̜̎ ̒́ ̓́̔ ̌̋̆̎ ̜̜̉̎̅ ̓́̑ ̓̔ ̜̜̈́̅  ̇ ̎̆ ̂ ̌ ̇́ ̅́̊ ́̎́ 
̨̙̎ ̅ ̆ȟ ̂́̌́ ̨̙̎ ̅̆ ̨̨́̔̐̓Ȣ ˎ ̌ ̈ ̨̋̆̈̆̄̎̅̆ ̑ ̎́ ̜̓ ̇́ ̅́̊ ̨̙̎ ̋̆̒́̑ ̨̨̨̓̌̄̎̆ ́̓́  ̜̜́̇̑́̓̐́̌ ̨̨̨̋̑̒̔̅ ̓́̌́̐ ̨̆̓̆̅Ȣ   

˟ ̨̨̊̎̅ ̒ ̈̅̆̑:  ̋ ̆̒́̑ ̨̨̨̓̌̄ȟ ̇ ̨̨̋̓̌̋ȟ ̜̜̇́̓̑̅  ̜̜̓̑̓  ȟ ̂̏̒́̎̔ȟ ̋ ̑̒̆̓̔Ȣ 
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CESAREAN SECTION - REDUCE THE POSSIBILITY OF FREQUENCY 
 

Resume: This article touches upon the problem of the justification caesarean. Management of pregnancy and childbirth in women with a 
uterine scar, the preservation of their reproductive health creates great difficulties and risky for both the mother and the fetus. It is in its turn 
necessitates strict differentiated approach to the caesarean in each case. 
Keywords:  cesarean section, pregnancy, the scar on the uterus, childbirth , testimony. 
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ːȢ˚Ȣ˙˛˥˗ˍ˘˛ˏˍȟ ˓Ȣ˞Ȣˍ˙˕˝ˢˍ˚˛ˏˍȟ ˚Ȣ˞Ȣ ˞ˍ˝˕˗˛ˏˍȟ ˍȢ˞Ȣˎˍ˗˙ˍ˚˛ˏˍȟ ̇ Ȣ˚Ȣ˒˝˕˙ˎ˒˟˛ˏˍȟ  
˞ȢˍȢ ˗ˍ˘ˑ˨ˎ˒˗˛ˏˍȟ ːȢ˒Ȣ˙ˠˢˍ˟ˍ˒ˏˍ 

ˍ̙̠̋̔̆̑̉ ̇ ̎̆ ̠̄̉̎̆̋̏̌̏̄̉ ̜̙̂̏̊̎́ ̑̆̈̉̅̆̎̓̔̑́ ̇ ̎̆ ̉̎̓̆̑̎́̓̔̑́ ̜̋́̆̅̑́̒̕ 
 

˜˘ˍˣ˒˚˟ˍ˚˨  ˎ˒˗˴˟˴˘ˠ ̱ ˍˠ˨ ˗˒˔˴˚ˑ˒ː˴ ˍ˗ˠ˥˒˝˘˴˗ ˓ ˚˒ ˜˒˝˕˚ˍ˟ˍ˘ˑ˨  ̊ ˟˕˓˒˘˒˝ˑ˴ ˎˍ ˍ˘ˍˠ 
 
˙́ ́̌́̅́ ̇ ̨̨̋̓̌̋ ̜̜̂́̑̒̎̅́  ̜́̊̓́̑̌ ̓́̊ ̅ ̑̆̇̆̅̆ ̨́̔̐ ̓ ̨̨̎̅̑̆̓̎ ̗̜̐̌́̆̎̓́̎  ̨̨̂̆̋̓̌̔ ́ ̜́̔ ̜̇́̊̌ ̍ ̒̆̌̆ 
̜̜̜́̑́̒̓̑̌́̅Ȣ ˎ ̌ ̠̜̐́̓̏̌̏̄̉̌  ̇́ ̜̅́̊̅  ́̎́ ̍̆̎ ̎ ̑̆̒̓̆ ̜̅̆̎̒́̔̌ ̜̎́ ̨̨̓̉̄̈̆̓̎ ̨̒̆̑ ̍̆̎ ̜̜̜̏̑̓̎̅ ̎ ̨̓̉̇̆̒̎ 
̓́ ̜̜̜̑̐̓  ̜̂́̒̓ ̍ ̨̒̆̌̆̒ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̇ ̨̨̋̓̌̋ȟ ̗̜̐̌́̆̎̓́̎  ̜̇́̓̔ȟ ̗̜̐̌́̆̎̓́̎  ̓ ̍̆̎ ̜̏̑̎́̌́̒̔ȟ ̞̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑ȟ ̜̐̆̑̉̎́̓́̌̅  
̎ ̓̉̇̆̌̆̑ 
 
˟́ ̜̜̜̑̐̓  ̨̨̨̈̆̋̓̌̄ȡ ˍ̎́ ̇ ̎̆ ̎ ̑̆̒̓̆ ̨̨̌̍̎ 
̇̏ ̜́̑̌́̓́̓̎  ̨̒̆̂̆̐̓̆̑̅  ̨̨̙̎̅̆ ̨̙̇̆̓̆̋ ̜̜̏̑̎̅ 
̗̜̐̌́̆̎̓́̎  ̏̑̎́̌́̒̔ ́ ̜́̔ ɉ˜˛ˍɊ-̗̜̐̌́̆̎̓́̎  ̜̇́̓̔ 
ɉ˜˓Ɋ ̇ ̎̆ ̜̏̎  ̓ ̍̆̎ ̜̏̑̎́̌́̒̔ ɉ˟˛Ɋ ̜́̌́̅Ȣ  
˜̗̜̌́̆̎̓́̎  ̜̜̇́̓̔̎  ̋̆̈̅̆̒̔ ̨̨̨̇̉̌̄ πȟσ Ϸ ̅́̎ ρȟπτ Ϸ 
̜́̑́̌ ̜̎̅́ȟ ́̌ ̗̜̐̌́̆̎̓́̎  ̓ ̍̆̎ ̜̏̑̎́̌́̒̔ ωȟρϷ 
̨̋̆̈̅̆̒̆̅ȢɍρɎ ˎ ̌ ̠̜̐́̓̏̌̏̄̉̌  ̇́ ̅́̊ ̨̒̆̂̆̂̎̆̎ 
̜̜̓̔̎̅́̊̓̎ ́̎́ ̇ ̎̆ ̎ ̑̆̒̓̆ ̨̨̌̍ πȟωϷ ̇ ̎̆ ςφϷ 

̜̑́̊̅Ȣ ˚̨̨̆̄̈̄ ̨̨̒̆̂̆̐̓̆̑̎  ̨̨̂̑ ̨̙́̋̔̆̑̌̋ ́̎ ̋̆̓̔ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ ˜̗̜̌́̆̎̓́̎  ̜̜̇́̓̔̎  ̜̅́̍̔̎̅́ ̨́̎́̍̎̆̈̎̅̆ 
̜̇́̓̑ ̨̨̨̙̌̋ ̠̗̠̍́̎̉̐̔̌̉̌́̑ ̇ ̎̆ ̨̏̐̆̑́̓̉̃̓ ̂̏̒́̎̔ 
̨̒̆̑̎̆̎ ́ ̜́̔̌ ̗̠̉̍̐̌́̎̓́̉ ̐́̊̅́ ̜̂̏̌̔̍̆̎ ̂̏̌̇́̍ 
̜̜̇́̒́̌̎́̅Ȣ ˙ ̨̍̋̎ ̜̂̏̌́̓̎ ̨́̔̐ ̜́̋̓̏̑̌́̑̎́̕ 
̜̜̇́̒̎  σπ-συ ̓̆̎  ̇̏ ̜́̑ ̜̂̏̌̔ȟ ̨̓̆̍̆̋ ̙̆̄̔ȟ 
̙̎́́ ̜̏̑̌ ȟ ̗̜̅̆̉̅̔́̌̅ ̜́̂ ̙̜́̎  
̠̗̠̜̜̃́̒̋̔̌̑̉̈́̉̒̎  ̂ ̜̜̜̈̌̒ ̇ ̎̆ ̋ ̐ ̜̑ ̜̓ ̇ ̨̨̋̓̌̋ 
̜̇́̓́̅Ȣɉ˚́̒̏̎̏̃ ˒Ȣ˘ȢȟςππσȢȟ ˙̖́̎̔̉̎ ˕ȢˎȢȟ ςππυɊ 
˙́ ̜̒́̓ȡ ˜̗̜̌́̆̎̓́̎  ̨̨̂̆̋̓̌̔ ́ ̜́̔ ̂́̑ ̇ ̨̋̓ 
̨̊̆̌̅̆̑̅̆̄ ̨̙́̋̔̆̑̌̋ ̇ ̎̆ ̜̐̆̑̉̎́̓́̌̅  ̎ ̨̓̉̇̆̌̆̑̅ 
̂́ ́̌́̔ȟ ̨̨̎̆̄̈̄ ̨̒̆̂̆̐̓̆̑̎ ̜́̎ ̓́̐ȟ ̇ ̨̨̨̋̓̌̋̓ ̅ ̨̌̆̌̅ 
̗̍̆̅̉̉̎́ ̓ ̑ ̜̜̒̎́̎ ̇ ̨̑̄̈̔Ȣ 
˔̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌ ̇ ̎̆ ̨̨̅̒̓̆̑ȡ 20ρυ ̜̜̇̌̅  ́ ̓́̑ 
̇ ̎̆ ̜̑̋ ̊̆̋ ̜́̊ ̜́̑́̌ ̜̎̅́ ̗̜̐̌́̆̎̓́̎  ̨̨̂̆̋̓̌̔ 
́ ̜́̔ ̜̙̂̏̊̎́ ˍ̜̌̍́̓ ̜́̌́̒ Ⱥˍ̨̙̋̔̆̑̌̋ ̠̄̉̎̆̋̏̌̏̄̉ 
̇ ̎̆ ̠̐̆̑̉̎́̓̏̌̏̄̉ ̜̜̌̍̉ ̜̏̑̓́̌ ̜̎̅́Ȼ ̨̏̐̆̑́̓̉̃̓ ̆̍ 
̇ ̨̨̑̄̈̌̄̆̎  υτ ̂̏̒́̎̔ ̖̜̓́̑̉̎́ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ́̎́̌̉̈ 

̜̜̇́̒́̌̎̅Ȣ ˍ̎́̌̉̈ ̇ ̨̑̄̈̔ ̜̜̂́̑̒̎̅́ ̜̒̓́̓̉̒̓̉̋́̌ ȟ 
̜́̎́̌̉̓̉̋́̌  ̇ ̎̆ ̜̋̌̉̎̉̋́̌  ̨̅̒̓̆̑ ̜̜̏̌̅́̎̌̅Ȣ 
˔̨̆̑̓̓̆̔̅  ̜̜̓́̐̒̑̍́̒ȡ  
ρȢˍ̒ ̜̎ ́̎ ̨̙́̋̔̆̑̌̋ ̨́̎́̍̎̆̈ ̂́̑ ̨̊̆̌̅̆̑̅̆̄ ̇ ̨̨̨̋̓̌̋̓  
̨̨̍̆̑̈̍̎̆ ̒ ̊̋̆̒ ̗̜̐̌́̆̎̓́̎  ̨̨̂̆̋̓̌̔ ́ ̜̜́̔̎  ̋̆̈̅̆̒̔ 
̨̨̨̇̉̌̄̎ȟ ̂́ ́̌́̔  
ςȢ˓ ̨̨̋̓̌̋ ́ ̜̜̜̍̎  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̜́̎ ̓́̔ ̇ ̎̆ 
̨̙́̋̔̆̑̌̋ȟ ̜̐̆̑̉̎́̓́̌̅  ̎ ̨̓̉̇̆̎ ̂́ ́̌́̔ ̍́ ̜̒́̓̎̅́ 
̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ́̎́̌̉̈  ̇ ̨̑̄̈̔Ȣ  
˔̨̆̑̓̓̆̔̅  ̎ ̨̓̉̇̆̒ȡ ˓̏ ̜́̑̅́ ̋ ̨̑̒̆̓̌̄̆̎ ̍́ ̒́̓ ́ ̒́̊ 
̜̜̓́̐̒̑̍́̌́̑̅  ̜̇́̔́̂̎ ̙̙̆̔ ̨̙̎ ω ́̊ ̜́̑́̌ ̜̎̅́ ̜ 
̗̜̐̌́̆̎̓́̎  ̨̨̂̆̋̓̌̔ ́ ̜́̔ ̜̙̂̏̊̎́ ̨̏̐̆̑́̓̉̃̓ ̆̍ 
̇ ̨̨̑̄̈̌̄̆̎ στ ̂̏̒́̎̔ ̖̜̓́̑̉̎́ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ́̎́̌̉̈ 

̜̇́̒́̌̅Ȣ ˓ ̨̋̓ ̨̊̆̌̅̆̑̅  ̙̏̑̓́́ ̇́̒ ̋ ̨̨̙̑̒̆̓̋ σςȟυ

ρȟρ ̜̑́̊̅Ȣ ˎ̜́̑̌  ̇ ̨̋̓ ̊̆̌̅̆̑ ̊̆̌̅̆̑ ̋̆ ̨̆̒̎̅̆ 
̨̓̑̋̆̌̄̆̎Ȣ ́ ̓́̑ ̇ ̎̆ ̜̑̋ ̊̆̋ ̜́̑́̌ ̜̎̅́ ̨̏̐̆̑́̓̉̃̓ 
̇̏̌̍̆̎ ̜̂̏̒́̎̅̑̔ ̇ ̨̨̨̑̄̈̌̄̆̎̅̆̑  ̨̨̙̎̅̆ ̗̜̐̌́̆̎̓́̎  
̨̨̂̆̋̓̌̔ ́ ̜́̔ στ ̊̆̌̅̆̑̅̆ ̜́̎ ̓́̌̒́ȟ ̏̌́̑ ̜̂́̑̌ ̜̜̎  τ 
Ϸɉ̜̂́̑̌ ̜ ψψσɊ ̜̑́̊̅Ȣ    
ˍ̨̙̋̔̆̑̌̋ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̨́̎́̍̎̆̈ ̜̙̂̏̊̎́ȡ ρȢ ˓ ̨̨̋̓̌̋ 
̨̐́̑̉̓̆̓ȡ ρ-6(17,6%), 2-4-21(64,7%), 5-7-7(20,5%ɊȢ ςȢ ˎ̏̒́̎̔ 
̨̐́̑̉̓̆̓ȡ ρ-7(20,5%), 2-4-18(73,5%), 5-7-σɉψȟψϷɊȢ ˓ ̨̨̋̓̌̋ 
̜́̑́̒̎̅́ ̜ ̉̎̓̆̑̃́̌ ̜̙̂̏̊̎́ȡ ρ ̜̇̌ ́ ̨̅̆̊̎-12(35,2%), 3 
̜̇̌ ́ ̨̅̆̊̎-16(47%). 

 

  
ˑ̉́̄̑́̍̍́ ρ - ˓ ̨̨̋̓̌̋ ̨̐́̑̉̓̆̓                                                              ˑ ̉́̄̑́̍̍́ ς - ˎ ̏̒́̎̔ ̨̐́̑̉̓̆̓ 

 
˟́̌̅́̔ ̜̇́̒́̌̎ ́̎ ̨̊̆̌̅̆̑̅  ̋ ̨̨̨̙̐̌̄̎̅̆ ́̒ ̜̎ ́̎ 
̨̙́̋̔̆̑̌̋ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̨́̎́̍̎̆̈̅̆̑ ̂́̑ ̨̆̋̆̎ 
̜́̎ ̜̓́̌̅ȡ ̜̇́̓̑ ̜̍̉̏̍́̒-υɉρτȟχϷɊȟ ́̅̆̎̏̍̉̏̈-2(5,8%), 

̜̇́̓̑ ̜̜̜̍̏̊̎̎  ̞̠̜̋̓̏̐̉̒-σɉψȟψϷɊȟ ̗̜̍̆̅̉̉̎́̌  
̓ ̨̒̋̓̆̑-ρωɉυυȟψϷɊȟ ̜̇́̓̑ ̜̜̓̑̓ ̜-ρφɉτχϷɊȟ ̓ ̨̒̋̓̆̎ 
̨̨̋̆̊̎̄ ̞̎̅̏̍̆̓̑̉̓-φɉρχȟφϷɊȟ ̨̂̆̅̆̔̌̋-3(8,8%).   

1
17,6%

64,7%

5--7
20,5%

ɾװʢʪʽʣʽʢ ʧʘʨʠʪʝʪʽ

1 2--4 5--7

1
20,5%

2-4
73,5%

5-7
8,8%

ʙʦʩʘʥʫ ʧʘʨʠʪʝʪʽ
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ˑ̉́̄̑́̍̍́ σ - ː ̠̜̉̎̆̋̏̌̏̄̉̌-̨̙́̋̔̆̑̌̋ ́̒ ̜̎̔̌́̑ 

 
˜̗̜̌́̆̎̓́̎  ̜̇́̓̔ ̂́̑ ̇ ̨̋̓ ̨̊̆̌̅̆̑̅̆̄ ̏̒́̌ ̜ 
̞̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑̅́̎ ̨̇̉ ̜́̎ ̓́̌ ̜́̎̅́̑ȡ 
̜̜̒̏̈̌̍́̌ ̐̉̆̌̏̎̆̑̉̓̕ ρσȟω%,  ̇ ̑̆̋ ́ ̜́̔ ̇ ̎̆ 
̜́̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̆̎̈̉- 5,9Ϸȟ ̜̃́̑̉̋̏̈̅ ́̔̑̔-13,7%, 
̠́̎̆̍̉-φȟχϷȢ   ˛̜̒ ̇ ̨̨̨̋̓̌̋̓  ́ ̜̜̍ ̜̍̎́̅́̊ ́̔̑̔̌́̑ 

̜̏̎̎̅́̕ ̨̓̓ȡ ̇ ̨̨̋̓̌̋ ̨̈̌̔ ̨́̔̐-φχȟςϷȟ ̜̜̇̎̒ 
̜̇̏̌̅́̑̎́̎ ̨̇̉ ̜́̎̅ ̂ ̨̨̨̌̎̅̌̆̑̅  ̜̂̏̌̔- 43,1%, 
̗̜̆̓̏̐̌́̆̎̓́̑̌̕  ̨̨̨̙̇̆̓̒̐̆̔̌̋ υωȟσϷȟ ̇̆ ̨̌ ̅ ̨̑̆̇̆̌ 
̞̠̐̑̆̋̌́̍̐̒̉-σȟφϷȟ ̠́̎̆̍̉-19 .  

 

 
ˑ̉́̄̑́̍̍́ τ - ˓ ̨̨̋̓̌̋ ́ ̜̜̍ ̜̜̂́̑̒̎̅́ ̜ ̠̜̐́̓̏̌̏̄̉̌  ́̔̑̔̌́̑ 

 

 
ˑ̉́̄̑́̍̍́ υ - ˪ ̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑ 

 
ˎ̏̒́̎̔ ̜́̌̅̎̅́ ̂̏̌ ́̎ ́̒ ̜̎̔̌́̑ȡ ̜̑  
̜̇́̐̑́ ̙̜̜́̌́̑̎  ̨̨̍̆̑̈̍̎̆̎ ̂ ̜̑̎ ̜̜̇́̑̌̔ȟ ̓ ̍̆̎ 

̏̑̎́̌́̒ ́̎ ̗̜̐̌́̆̎̓́̎  ̨̨̍̆̑̈̍̎̆̎ ̂ ̜̑̎ ̜̜̜̒̌̎̔ 
̨̆̒̆̂̎̆̎ ̜̜̇̎̒ ̜̇̏̌̅́̑̎́̎ ́̎ ̨̋̆̓̔̅  ̜̅́̍̔Ȣ ˓ ̨̋̓ 

͗͊ͭ·ͪ 
͙ͣͦͣ͊ͫ·-5

9%͔͙͊͒ͤͦͣͦ͘-2
4% ͗͊ͭ·ͪ 
͚ͣͦ·ͤ·ͤ·  
Ή͙ͭͦͨ͟Ύͫ·-3

5%

͔͙ͣ͒ͼ͙ͤ͊͡·  
ͭ ͔ͫͭͪ͜͟-19

35%

͗͊ͭ·ͪ 
ͭ·ͪͭ· ·-16

30%

ͭ ͔ͫͭͤ͜͟ ͔͚͎ͤ͟͜͜ 
Ή͔͙ͤ͒ͦͣͭͪͭ-6

11%

͔͔͋͒ͯ͜͟͡
6%

ʛʠʥʝʢʦʣʦʛʠʷʣʳץ-ʘʢʫʰʝʨʣʽʢ ʘʩץʳʥʫʣʘʨ

͗ ͭ͟͜͜͡
͟ ͯ͘͜͡ 
͊ͯͨ͜

67,2%

͊ͤ͒· 
͋ ͤ͒͜͜͡
͔ͪ͡

43,1%

ͺ͔ͭͦͨ͡
͊ͼ͔ͤͭ͊
ͪ͡·  
͔͗ͭ͟͜͜͡
ͫ͒͘͟͜͜͟
59,3%

͔͗ ͜͡ 
͒ ͔͔ͪ͗
͜͡ 

͔ͨͪΉ͟͡
͙͊ͣͫΎ
3,6%

͔͙͊ͤͣΎ
19%

ʩʦʟʳʣʤʘʣ

ʳ 

ʧʠʝʣʦʥʝʬ
ʨʠʪ

13,9%

ʞװʨʝʢ 

ʘץʘʫʳ 

ʞᴅʥʝ 
ʘʨʪʝʨʠʘʣʜ

ʳ 

ʛʠʧʝʨʪʝʥʟ
ʠʷ

5,9%

ʚʘʨʠʢʦʟʜʳ 

ʘʫʨʫ

13,7%

ʘʥʝʤʠʷ

6,7%

ʵʢʩʪʨʘʛʝʥʠʪʘʣʜʳ ʘʫʨʫʣʘʨ
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̨̊̆̌̅̆̑̅ ̜̂́̒̍ ̋ ̨̨̨̙̐̌̄ ̜̜̇̎̒ ̜̇̏̌̅́̑̎́̎ ̂́̒̓́̌ ́̎ 
́̎ ̋̆̓̔ ̨̒̆̂̆̂̎̆ ̜̜̂́̊̌́̎̒̓ τχϷ ̇ ̨̨̨̋̓̌̋̓  στ ̜́̐̓́̒̎́ 

̨̅̆̊̎ ̇̆̅̆̌ ̓ ̨̑̓̐̓̆ ̨̏̐̆̑́̓̉̃̓ ̇̏̌̍̆̎ ̜̜̜̂̏̒́̎̅̑̌̅Ȣ 
˛̨̐̆̑́̓̉̃̓ ̜̂̏̒́̎̅̑̔̅́̎ ̨̋̆̊̎ ̗̜̐̌́̆̎̓́̎  ̜̓ ̜̈ ̨̒̔̎̆ 
̜̜̂́̊̌́̎̒̓ ̜̇́̓̑ ̏̒́̌ ̜̜̜̌́̑̎̒̈ ̜̇́̓̑ 
̞̗̠̜̋̒̓̉̑̐́̉̒-ςȟ ̨̋̏̎̒̆̑̃́̓̉̃̓ ̞̠̍̉̏̍̋̓̏̍̉- σȟ ̜̇́̓̑ 
̓ ̨̨̨̓̋̓̆̑̎  ̗̠̜̒̓̆̑̉̌̉̈́̉̒-τ ̎́̔ ́̒ ́ ̇ ̨̨̨̑̄̈̌̅Ȣ  
ˎ̜̏̒́̎̅̑̔ ̨̨̨̍̆̑̈̍̅̆̑̎  ̙̏̑̓́́ ̋ ̨̨̙̑̒̆̓̋ στȟσϻπȟσ 

̜̑́̊̅.  
˚ ̨̑̆̒̓̆̌̆̑̅  ̜̂́̒̍ ̋ ̨̨̨̙̐̌̄-ψςȟχϷ ̨̇̆̓̌̍̆̄̆̎ ̜̂̏̌̐ 
̅ ̎̉̆̄̆ ̨̋̆̌̅Ȣ ρφȟψ Ϸ ̜̅́̍̔̅  ̑̒́ ̨̨̨̙̌̋ ̨̨̨̋̅̑̔ȟ ̂̏̒́̎̔ 
̜̜̂́̑̒̎̅́ ̎ ̨̑̆̒̓̆̌̆̑̅  ςψȟσϷ ̇̆̅̆̌ ̠̜̄̉̐̏̋̒̉̎ ̂ ̜́̒̎́̎ 
̨̓̋̆̑̅ȟ ̜̎̆̏̎́̓́̌̅ ̋̆̈̆ ̅̆ υȟσϷ ˛˓˓ ̂ ̜̜̜̈̌̒ ̜̜̅́̍̅Ȣ 
ˍ̐̄́̑ ̙̜̋́̌́̒ ̜̙̂̏̊̎́ χ-ψ ̂́̌̌-18, 6-χ ̂́̌̌-16.  
̜̜̜̏̑̓̎̅: ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ́̎́̌̉̈ ̎ ̨̓̉̇̆̒̎ 
̜̜̜̏̑̓̎̅̌́̊ ̋ ̆̌̆ ̜̍̎́̅́̊ ̓ ̜̜̇̑̍ ̇́̒́̔ ́ ̜̂̏̌́̅ȡ 

1. ̃ ̗̜̌́̆̎̓́̎  ̜̜̏̑̎́̌́̒̔̎  ́ ̜̜́̔̎  ̨̨̎̆̄̈̄ ̨́̔̐ 
́̋̓̏̕ ̜̑̌́̑̎́ȡ ̇ ̨̋̓ ̨̊̆̌̅  ̜̂́̒̎́̎ ̓̋̆̑̄̆̎ 

̠̜̄̉̎̆̋̏̌̏̄̉̌  ̜̜́̔̑̔̌́̑̎  ̨̓̋̆̌̆̊ ̨̒̆̑ ̂́̑ ̨̆̋̆̎ 
̜́̎ ̜̓́̌̅ȟ ̠ ̎̉ ̞̎̅̏̍̆̓̑̉̓̐̆̎ ́̒ ̜̎ ́̎ ̗̜́̑̓̉̉̉́̌̅̕ 
̓ ̨̒̋̓̆̑ȟ ̨̄̆̎̉̓́̌̉̊̅  ̜̜̒̏̈̌̍́̌ ̜́̂̎̔ ̜́̔̑̔̌́̑ȟ 
̜̇́̓̑ ̜̜̓̑̓ ̜ȟ ̜̇́̓̑ ̜̍̉̏̍́̒ȟ ́̅̆̎̏̍̉̏̈ ̓ ̨̨̑̈̅ 
̜̜̇́̓̑̅  ̠̜̐́̓̏̌̏̄̉̌  ̇́ ̜̅́̊̌́̑Ȣ  

2. ˞ ̜̏̎̍̆̎ ́̓́̑ ̂ ̌ ̠̜̐́̓̏̌̏̄̉̌  ́ ̜́̔̅  ̜̅́̍̔̎́ 
̞̜̋̒̓̑́̄̆̎̉̓́̌̅ ̜́̔̑̔̌́̑̅  ̑ ̨̌̎̅̆ ́̓́̐ ̓̔ ́̇̆̓Ȣ 
ˎ̜́̒̍ ̇́ ̅́̊̅́ ̜́̌̅ ̜ ̜̏̑̎̅́̑̅́ ̇ ̑̆̋- ́̎ ̜̓́̍̑ 
̇ ̨̨̊̆̒̎ ȟ ̂ ̨̊̑̆̋̓  ̜̜̒̏̈̌̍́̌ ̜́̂̎̔ ̜́̔̑̔̌́̑ 
̜̜́̌́̓̎ ̜́̎ ̜̓́̌̅Ȣ  

3. ˓ ̨̨̨̋̓̌̋̓  ́ ̜̜̍ ̂̌ ̠̜̐́̓̏̌̏̄̉̌  ̇́ ̜̅́̊̅  ̜̜̇̎̒ 
̜̇̏̌̅́̑̎́̎ ́̎ ̋̆̓̔̍̆̎ ̋ ̨̨̑̎̆̓̎ ̇ ̨̨̨̋̓̌̋̓  ̨̈̌̔ 
̨́̔̐ȟ ̗̜̆̓̏̐̌́̆̎̓́̑̌̕  ̨̨̨̙̇̆̓̒̐̆̔̌̋̐̆̎ ́̓́̑ 

̜̜̅́̍̉̓̎ ̇ ̎̆ ̎ ̑̆̒̓̆̌̆̑̅̆ ̑̒́ ̨̨̨̙̌̋ ̜̅́̍̔̅  
̨̨̨̋̅̑̔ ̍̆̎ ̜̎̆̏̎́̓́̌̅ ̋̆̈̆ ̅̆ ˛˓˓ ̂ ̜̜̜̈̌̒̓́̑ ̜̂́̒̍ 
̋ ̨̨̨̑̎̆̓̎ ̋ ̐̓̆̄̆̎ ̜̜̌̍̉ ̈̆̑̓̓̆̔ ̇ ̜̜̍̒̓́̑ ̇ ̎̆ 
̅̆̂̉̆̓̋̆ ̒ ̊̋̆̒ ̨̋̆̌̐ ̜̏̓̑Ȣ  
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˝̟̆̈̍̆ȡ ˏ ̅́̎̎̏̊ ̝̒̓́̓̆ ̐̑̏̃̆̅̆̎ ́̎́̌̉̈ ̙̖́̋̔̆̑̒̋̉ ̘̋̑̏̃̏̓̆̆̎̉̉ ̉ ̝̜̖̐̆̑̉̎́̓́̌̎ ̝̐̏̓̆̑ ̐̑̉ ̐̑̆̅̌̆̇́̎̉̉ ̗̜̐̌́̆̎̓Ȣ  
ˍ̎́̌̉̈ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̓̏̍ȟ ̘̓̏ ̘̐̑̉̉̎̏̊ ̠̐̑̆̅̌̆̇́̎̉ ̉ ̝́̎̏̍́̌̎̏̄̏ ̠̐̑̉̋̑̆̐̌̆̎̉ ̗̜̐̌́̆̎̓ ̠̠̟̠̃̌̓̒ ̂̌́̒̓̏̐́̓̉̉ȟ 
̟̃̏̈̎̉̋́̉̆̚ ̎́ ̏̎̆̕ ̏̒̏̂̆̎̎̏̒̓̆̊ ̠̒̓̑̏̆̎̉ ̘̍́̓̏̎̏̊ ̒̓̆̎̋̉ ̐̏̒̌̆ ̜̖̐̆̑̆̎̆̒̆̎̎ ̘̜̖̃̎̔̓̑̉̍́̓̏̎ ̙̝̃̍̆́̓̆̌̒̓̃ȟ ̗̏̐̆̑́̉̊ȟ 
̏̒̏̂̆̎̎̏ ̋̆̒́̑̆̃́ ̘̠̒̆̆̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̝̂̆̑̆̍̆̎̎̏̒̓ȟ ̐̑̆̅̌̆̇́̎̉̆ ̗̜̐̌́̆̎̓ȟ ̠̎̉̈̋́ ̗̗̠̐̌́̆̎̓́̉ȟ ̞̝̜̋̒̓̑́̄̆̎̉̓́̌̎̆ ̠̈́̂̏̌̆̃́̎̉ȟ ̠̏̒̌̏̇̎̆̎̉ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̝̜̐̆̑̉̎́̓́̌̎̆ ̖̜̉̒̏̅  
 

 
 
 
 
 

G.N. MOSHKALOVA, ZH.S.AMIRHANOVA, N.S.SARIKOVA, A.S.BAKMANOVA, M.N.ERIMBETOVA,  
S.A KALDYBEKOVA, G.E.MUHATAEVA 

ANALYSIS OF OBSTETRICS AND PERINATAL OUTCOMES IN WOMEN WITH THE ABNORMALITIES OF THE PLACENTA 
 

Resume: The article discusses the results of a retrospective analysis of the medical history of pregnant women with the abnormalities of the 
placenta.  It was found that the causes of the abnormalities of the placenta are diseases of the cardio-vascular and genitourinary system.  The 
main risk factors for the anomaly location of the placenta is: endometritis after artificial abortion, chronic diseases of genital tract, scare of 
uterus, uterine myomas, adenomyosis and etc. During pregnancy with anomaly of placenta were at the background of threatened abortion, 
fetoplacental insufficiency. Also at newborns diagnosed intrauterine fetal growth restriction and disorders of CNS.  
Keywords:  pregnancy, the abnormalities of the placenta, placenta previa and low placentation, extra genital diseases, perinatal outcomes.  
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˘Ȣ˙Ȣˎ˒ː˕˙ˎ˒˗˛ˏˍȟ  ˕Ȣ˗Ȣ ˎ˨˘ˍ˚˟˕˒ˏˍȢ 
˙˗˟ˠ ̉̍Ȣ ˢȢˍȢˬ̒̒ ́̃̉ȟ  

˗́̆̅̑́̕ ̙́̋̔̆̑̒̓̃́-̄̉̎̆̋̏̌̏̄̉̉ ̉ ̐̆̅̉́̓̑̉̉ȟ ̄Ȣ˥̜̍̋̆̎̓ 
 

˛˜˨˟ B˨ˬˏ˘˒˚˕ˬ l ˍ˗˟˛˝˛ˏ ˕ ˞˟˒˜˒˚˕  ̋ ˕˞˗ˍ ˝ˍ˔ˏ˕˟˕ˬ ˟˝˛˙ˎ˛˔ˍ ː˘ˠˎ˛˗˕ˢ  
ˏ˒ ̊ˏ ˛ ˏ˝˒˙ˬ ˎ˒˝˒˙˒˚˚˛˞˟˕ 

 
ˏ ̝̒̓́̓̆ ̜̐̑̆̅̒̓́̃̌̆̎ ̜̅́̎̎̆ ̏ ̖̍̆̓̏̅̉̋́ ̠̏̐̑̆̅̆̌̆̎̉ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ̓̑̏̍̂̏̈ ̖́̄̌̔̂̏̋̉ ̃̆̎ ɉ˟ːˏɊ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉Ȣ 
ˏ̜̆̎̏̈̎̆ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̠̠̟̠̃̌̓̒ ̏̅̎̏̊ ̉̈ ̝̜̖̒̆̑̆̈̎ ̘̐̑̉̉̎ ̍́̓̆̑̉̎̒̋̏̊ ̒̍̆̑̓̎̏̒̓̉ȟ ̠̝̑́̈̃̉̃́̒ ̎́̉̂̏̌̆̆ ̘́̒̓̏ ̃ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̍ ̃̏̈̑́̒̓̆Ȣ ˏ ̋̏̎̓̆̋̒̓̆ ̒ ̅́̎̎̏̊ ̐̑̏̂̌̆̍̏̊ ̑́̈̑́̂̏̓́̎ ̉ ̃̎̆̅̑̆̎ ̘̆̋-̌̉̒̓ȟ ̒̉̒̓̆̍́ ̗̏̆̎̋̉ ̠̑́̈̃̉̓̉ ̉ 
̐̑̏̉̌́̋̓̉̋̉̕ ˟ːˏ ̔ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ ̃ ̑̆̄̉̏̎̆ ̒ ̜̃̒̏̋̉̍ ̜̑̆̐̑̏̅̔̋̓̉̃̎̍ ̗̐̏̓̆̎̉́̌̏̍.  
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ˟ ̑̏̍̂̏̈ ̖̄̌̔̂̏̋̉ ̃̆̎, ̑ ̜̆̐̑̏̅̔̋̓̉̃̎̊ ̃̏̈̑́̒̓ȟ ̕ ̜́̋̓̏̑ ̑̉̒̋́ȟ ̗̏̆̎̋́ȟ ̐̑̏̉̌́̋̓̉̋́̕Ȣ  
 
ː̌̔̂̏̋̉̊ ̜̃̆̎̏̈̎̊ ̓̑̏̍̂̏̈ ɉ˟ːˏ) ̉ ̃̆̎̏̈̎̏̊ 
̞̓̑̏̍̂̏̍̂̏̌̉̉ ɉˏ˟˪Ɋ ̠̠̠̃̌̆̓̒ ̝̒̆̑̆̈̎̏̊ ̐̑̏̂̌̆̍̏̊ 
̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̒ ̜̃̒̏̋̏̊ ̝̟̒̍̆̑̓̎̏̒̓ ̃̏ ̃̒̆̍ ̍̉̑̆Ȣ 
˜̗̜́̉̆̎̓ ̒ ̑̉̒̋̏̍ ̜̅̏̌̇̎ ̜̝̂̓ ̜̏̐̑̆̅̆̌̆̎ ̉ ̜̐̑̉̃̆̅̆̎ 
̟̒̏̏̓̃̆̓̒̓̃̔̉̆̚ ̐̑̏̉̌́̋̓̉̋̔̕ ̒ ̗̝̟̆̌ ̠̒̎̉̇̆̎̉ 
̒̍̆̑̓̎̏̒̓̉Ȣ ˏ̎̆̅̑̆̎̉̆ ̜̖̒̏̃̑̆̍̆̎̎ ̗̖̍̆̅̉̉̎̒̋̉ 
̖̓̆̎̏ ̌̏̄̉̊ ̃ ̙́̋̔̆̑̒̋̏-̘̟̄̉̎̆̋̏̌̏̄̉̆̒̋̔ ̐̑́̋̓̉̋̔ 
̐̑̉̃̆̌̏ ̋ ̒̔̆̒̓̃̆̎̎̏̍̔̚ ̟̉̈̍̆̎̆̎̉ ̜̒̓̑̔̋̓̔̑ 
̍́̓̆̑̉̎̒̋̏̊ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̉ ̒̍̆̑̓̎̏̒̓̉ ̃ ̙̎́̆̊ ̒̓̑́̎̆Ȣ 
˔̘̝̎́̉̓̆̌̎̏ ̠̒̎̉̈̉̌̒ ̝̜̔̅̆̌̎̊ ̃̆̒ ̖̓́̋̉ ̏̒̌̏̇̎̆̎̉̊ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̉ ̑̏̅̏̃ȟ ̋́̋ ̙́̋̔̆̑̒̋̉̆ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ 
̐̏̈̅̎̉̊ ̄̆̒̓̏̈ȟ ̒̆̐̒̉̒ȟ ̝̜̋̑̉̍̉̎́̌̎̊ ́̂̏̑̓ȟ ̑̏̅̏̃̏̊ 
̓̑́̃̍́̓̉̈̍ Ȣ ˏ ̒̓̑̔̋̓̔̑̆ ̍́̓̆̑̉̎̒̋̏̊ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̉ 
̒̍̆̑̓̎̏̒̓̉ ̐̆̑̃̏̆ ̍̆̒̓̏ ̠̒̆̄̏̅̎ ̐̑̉̎́̅̌̆̇̉̓ 
̞̝̜̋̒̓̑́̄̆̎̉̓́̌̎̍ ̠̈́̂̏̌̆̃́̎̉̍ ̜̖̂̆̑̆̍̆̎̎ȟ ̗̑̏̇̆̎̉ ̉ 
̝̗̑̏̅̉̌̎̉ȟ ̃ ̘́̒̓̎̏̒̓̉  ̞̓̑̏̍̂̏̍̂̏̌̉̉  ̘̌̆̄̏̎̏̊ ́̑̓̆̑̉̉ 
ɉ˟˪˘ˍɊȢ ˏ ̒̓̑̔̋̓̔̑̆ ̍́̓̆̑̉̎̒̋̏̊ ̒̍̆̑̓̎̏̒̓̉ ̃ ̜̖̑́̈̃̉̓ 
̖̒̓̑́̎́ ̍̉̑́ ̞̘̓̑̏̍̂̏̍̂̏̌̉̆̒̋̉̆ ̠̏̒̌̏̇̎̆̎̉  ̠̟̒̏̒̓́̃̌̓ȡ 
̃ ˏ̆̌̉̋̏̂̑̉̓́̎̉̉ ɂ 18%, ̃  ˞˥ˍ ɂ ρχϷȟ ̃ ˥̗̃̆̉̉ ɂρυϷȟ ̃ 
˝̏̒̒̉̉ ɂ 9%, ̃  ː̆̑̍́̎̉̉ ɂ ψϷȢ  ˏ ˎ̆̌́̑̔̒̉ ̒̑̆̅̎̉̊ 
̝̜̔̅̆̌̎̊ ̃̆̒ ˟˪˘ˍ ̃ ̒̓̑̔̋̓̔̑̆ ̖̍́̓̆̑̉̎̒̋̉ ̝̐̏̓̆̑ 
̅̏̒̓̉̄́̆̓ ρφȟφϷȢ ˏ ςππυ ̄Ȣ ̏̎ ̜̂̌ ̜̒́̍̍ ̜̃̒̏̋̉̍ ɂ 23,5% . 
˞̏̄̌́̒̎̏ ̜̅́̎̎̍ ̘̖̋̌̉̎̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̐̏̈̃̏̌̉̌̉ 
̜̝̃̅̆̌̉̓ȟ ̠̎́̑̅̔ ̒  ̖̘̏̂̆̉̑̔̑̄̉̆̒̋̉̍̉̚ȟ ̝̙̂̏̌̉̆ ̉ ̜̍́̌̆ 
̜́̋̓̏̑̕ ̑̉̒̋́ ̜̖̃̆̎̏̈̎ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̃ ̙́̋̔̆̑̒̓̃̆ȡ 
̝̙̂̏̌̉̆ ̜́̋̓̏̑̕ ɉ̘̎́̌̉̉̆ ̖̠̏̓ ̜̂ ̏̅̎̏̄̏ ́̋̓̏̑́̕ ̅̆̌́̆̓ 
̑̉̒̋ ̜̖̃̆̎̏̈̎ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̜̙̃̆ σϷɊȡ ̗̠̉̍̍̏̂̉̌̉̈́̉Ƞ 
̐̏̒̌̆̑̏̅̏̃̏̆ ̘̋̑̏̃̏̓̆̆̎̉̆ȟ ̙̐̏̓̑̆̂̏̃́̃̆̆ ̖̘̉̑̔̑̄̉̆̒̋̏̆ 
̙̝̃̍̆́̓̆̌̒̓̃̏Ƞ ̜̖̃̆̎̏̈̎ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̃ ́̎́̍̎̆̈̆Ƞ 
̞̠̐̑̆̋̌́̍̐̒̉ ̒ ̈́̅̆̑̇̋̏̊ ̠̑́̈̃̉̓̉ ̐̌̏̅́Ƞ ̠̓̑̏̍̂̏̉̌̉̕ 
ɉ̗̅̆̉̉̓̕ ́̎̓̉̓̑̏̍̂̉̎́ȟ ̗̠̍̔̓́̉ ̄̆̎́ ̐̑̏̓̑̏̍̂̉̎́ 
'ςπςρπ!ȟ ́̋̓̏̑̕ 6 ˘̆̊̅̆̎́ɊȠ ̜̒̉̒̓̆̍̎̆ ̠̈́̂̏̌̆̃́̎̉ 
ɉ̠̒̉̒̓̆̍̎́ ̠̋̑́̒̎́ ̘̃̏̌́̎̋́ȟ ̂̏̌̆̈̎̉ ̗̒̆̑̅́ȟ 
̘̠̒̆̑̐̏̃̉̅̎̏̋̌̆̓̏̎́ ̠́̎̆̍̉ɊȠ ̐̆̑̆̌̉̃́̎̉̆ ̋̑̏̃̉Ƞ 
̠̐̏̒̌̆̑̏̅̏̃́ ̗̠̉̎̆̋̉̕Ƞ ̜̍́̌̆ ̜́̋̓̏̑̕ ɉ̘̎́̌̉̉̆ ̖̠̏̓ ̜̂ 
̖̅̃̔ ́̋̓̏̑̏̃̕ ̉̌̉ ̏̅̎̏̄̏ ́̋̓̏̑́̕ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̜̃̎̆̐̌́̎̏̃̍ ̜̋̆̒́̑̆̃̍ ̘̒̆̆̎̉̆̍ ̅̆̌́̆̓ ̑̉̒̋ ̜̖̃̆̎̏̈̎ 
̞̓̑̏̍̂̏̍̂̏̌̉̉ ̜̙̃̆ σϷɊȡ ̉̎̅̆̋̒ ̜̍́̒̒ ̓̆̌́ ̂̏̌̆̆ σπ 
̋̄Ⱦ̍ςȠ ̠̍̎̏̄̏̐̌̏̅̎́ ̝̂̆̑̆̍̆̎̎̏̒̓Ƞ ̍́̌̏̆ ̘̋̑̏̃̏̓̆̆̎̉̆ ̃ 
̐̏̒̌̆̑̏̅̏̃̏̍ ̐̆̑̉̏̅̆ȟ ̎̆ ̙̐̏̓̑̆̂̏̃́̃̆̆ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ 
̙̝̃̍̆́̓̆̌̒̓̃́Ƞ ̋̔̑̆̎̉̆Ƞ ̈́̅̆̑̇̋́ ̠̑́̈̃̉̓̉ ̐̌̏̅́Ƞ 
̠̓̑̏̍̂̏̉̌̉̕ ɉ̗̅̆̉̉̓̕ ̐̑̏̓̆̉̎́ 3ȟ ̗̅̆̉̉̓̕ ̐̑̏̓̆̉̎́ #ɊȠ 
̞̠̐̑̆̋̌́̍̐̒̉ ɍρɎȢ   
˞̠̌̆̅̔ ̜̍̆̇̅̔̎́̑̏̅̎̍ ̗̠̑̆̋̏̍̆̎̅́̉̍ ̐ ̏ ̅̉́̄̎̏̒̓̉̋̆ȟ 
̘̟̌̆̆̎̉  ̉̐̑̏̉̌́̋̓̉̋̆̕  ˏ˟˪˛ ɉˍ˞˞˝ȟ ˒˛˗Ɋȟ   ̃2006 ̄Ȣ   ̃
ˍ̌̍́̓ ̜̜̂ ̌̐̑̏̃̆̅̆̎ ˜̜̆̑̃̊ ˗̖́̈́̒̓́̎̒̋̉̊ ̋̏̎̒̆̎̒̔̒ ̐ ̏
̐̑̏̉̌́̋̓̉̋̆̕ ̜̖̃̆̎̏̈̎ ̞̘̖̓̑̏̍̂̏̍̂̏̌̉̆̒̋̉ ̏̒̌̏̇̎̆̎̉̊Ȣ 

 ˏςπρς̄Ȣ ̎ ́̏̒̎̏̃́̎̉̉ ̜̖̍̆̇̅̔̎́̑̏̅̎ ̗̑̆̋̏̍̆̎̅́̉̊ ̜̂̌̉ 
̜̑́̈̑́̂̏̓́̎  ̉ ̜̔̓̃̆̑̇̅̆̎ ˙  ̝ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ 
Ⱥ˗̖́̈́̒̓́̎̒̋̉̆ ̘̋̌̉̎̉̆̒̋̉̆ ̗̑̆̋̏̍̆̎̅́̉̉ ̐ ̏̅̉́̄̎̏̒̓̉̋̆ȟ 
̘̟̌̆̆̎̉ ̉  ̐ ̑̏̉̌́̋̓̉̋̆̕ ˏ ˟˪˛Ȼ [2]. 
 ˑ ̜́̎̎̆ ̏ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ ̓̑̏̍̂̏̈̏̃ ̉ ̖̉ ̠̃̌̉̎̉̉ ̎́ 
̐̏̋́̈́̓̆̌̉ ̝̠̈̅̏̑̏̃ ̉ ̒̍̆̑̓̎̏̒̓̉ ̠̎́̒̉̌̆̎̉ ̜̟̏̂̏̒̎̏̃̃́̓ 
̝̝́̋̓̔́̌̎̏̒̓ ̉̒̒̌̆̅̏̃́̎̉̉ȟ ̘̟̖̉̈̔́̉̚ ̘̜̐̑̉̉̎̎̆ ̜́̋̓̏̑̕ 

̃̎̔̓̑̉̒̏̒̔̅̉̒̓̏̄̏ ̠̓̑̏̍̂̏̏̂̑́̈̏̃́̎̉Ȣ ˏ ̏̒̏̂̆̎̎̏̒̓̉ ̞̓̏ 
̠̋́̒́̆̓̒ ̑̏̌̉ ̓̑̏̍̂̏̉̌̉̊̕ ̃ ̗̐̑̏̃̏̉̑̏̃́̎̉̉ 
̠̓̑̏̍̂̏̏̂̑́̈̏̃́̎̉Ȣ ˗ ̠̓̑̏̍̂̏̉̌̉̍̕ ̠̏̓̎̏̒̓ ̓́̋̉̆ 
̏̒̏̂̆̎̎̏̒̓̉ ̏̑̄́̎̉̈̍́ȟ ̜̋̏̓̏̑̆ ̟̅̆̌́̓ ̆̄̏ 
̜̐̑̆̅̑́̒̐̏̌̏̇̆̎̎̍ ̋ ̟̏̑̍̉̑̏̃́̎̉̕ ̜̖̃̎̔̓̑̉̒̏̒̔̅̉̒̓ 
̓̑̏̍̂̏̃ ̉ ̜̋̏̓̏̑̆ ̃ ̠̟̐̏̅́̃̌̆̍̚ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ 
̟̠̐̆̑̆̅́̓̒ ̐̏ ̎́̒̌̆̅̒̓̃̔Ȣ [3] . 
  ˜̏ ̜̌̉̓̆̑́̓̔̑̎̍ ̜̅́̎̎̍ ̖̐̏̒̌̆̅̎̉ ̌̆̓ ̘́̒̓̏̓́ 
̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ̖̎̉̇̎̉ ̘̋̏̎̆̎̏̒̓̆̊ ̐̑̉ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̠̒̏̒̓́̃̌̆̓ ̐̑̉̍̆̑̎̏ πȟυ ̎́ ρπππȢ ˪̓́ 
̠̐́̓̏̌̏̄̉ ̘̝̈̎́̉̓̆̌̎̏ ̠̏̒̌̏̇̎̆̓ ̘̓̆̆̎̉̆ ̗̄̆̒̓́̉̏̎̎̏̄̏ ̉ 
̐̏̒̌̆̑̏̅̏̃̏̄̏ ̐̆̑̉̏̅̏̃ȟ ̠̒̏̈̅́̃́ ̔̄̑̏̈̔ ̠̅̌ ̝̠̈̅̏̑̏̃ 
̜̇̆̎̉̎̚ ̉ ̐̌̏̅́ȟ ̎̆̑̆̅̋̏ ̜̜̃̈̃́̆̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ 
̜̖̏̐̆̑́̓̉̃̎ ̙̝̃̍̆́̓̆̌̒̓̃ȟ ̃̆̅̆̓ ̋ ̑̏̒̓̔ ̍́̓̆̑̉̎̒̋̏̊ ̉ 
̝̐̆̑̉̎́̓́̌̎̏̊ ̒̍̆̑̓̎̏̒̓̉Ȣ  ˍ̃̓̏̑́̍̉  ̜̂̌́ ̑́̈̑́̂̏̓́̎́ 
̒̉̒̓̆̍́ ̗̏̆̎̋̉  ̑̉̒̋́ ̃̆̎̏̈̎̏̊ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̔ 
̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ȟ ̠̋́̇̅́ ̗̏̆̎̋́ ̞̓̏̊ ̜̒̉̒̓̆̍ ̠̒̃̈́̎́ 
̒̏ ̗̘̒̐̆̉̉̆̒̋̉̍̕ ̘̌̆̆̎̉̆̍Ȣ ˛̎̉ ̘̟̒̉̓́̓ ̘̓̏ȟ 
̠̐̑̆̅̌̏̇̆̎̎́ ̠̒̋̑̉̎̉̎̄̏̃́ ̒̉̒̓̆̍̆ ̐̏ ̟̏̐̑̆̅̆̌̆̎̉ 
́̋̓̏̑̏̃̕ ̑̉̒̋́ ̃̆̎̏̈̎̏̊ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̠̐̏̈̃̏̌̆̓ 
̝̑̆́̌̉̈̏̃́̓ ̘̐̑̏̉̌́̋̓̉̆̒̋̉̆̕ ̜̍̆̑ ̉ ̠̠̠̃̌̆̓̒ 
̞̜̆̋̓̉̃̎̍̕̕ ̉ ̜̂̆̈̏̐́̒̎̍ ̠̅̌ ̠̒̎̉̇̆̎̉  ̑̉̒̋́ ̃̆̎̏̈̎̏̊ 
̞̓̑̏̍̂̏̍̂̏̌̉̉ɍτɎȢ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̠̃̃̌̆̎̉̆ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ 
̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉ȟ ́ ̓́̋̇̆ 
̘̉̈̔̆̎̉̆ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ̠̅̌ ˟ːˏ ̃ ̑̆̄̉̏̎̆ ̒ ̜̃̒̏̋̉̍ 
̜̑̆̐̑̏̅̔̋̓̉̃̎̍ ̗̐̏̓̆̎̉́̌̏̍. 
ˑ̉̈́̊̎ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ̠̐̑̏̒̐̆̋̓̉̃̎́ - ̋̏̄̏̑̓́. 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˞ ̗̝̟̆̌ ̠̒̎̉̇̆̎̉ 
Ⱥ̘̖̋̑̉̓̉̆̒̋̉ ̠̒̓̏̎̉̊Ȼ ̜̏̂̔̒̌̏̃̌̆̎̎̆ ̓̑̏̍̂̏̈́̍̉ 
̖̄̌̔̂̏̋̉ ̃̆̎ ̒̑̆̅̉ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ȟ ̗̑̏̇̆̎̉ ̉ 
̝̗̑̏̅̉̌̎̉ȟ ̠̒̎̉̇̆̎̉ ̍́̓̆̑̉̎̒̋̏̊ ̒̍̆̑̓̎̏̒̓̉ ̜̂̌ ̉̈̅́̎ 
̐̑̉̋́̈ ˠ˔ ˫˗˛ ˝˗ Ⱥ˛ ̐̑̏̉̌́̋̓̉̋̆̕ ̓̑̏̍̂̏̈̏̃Ȼ Οχφφ ̏̓ 
27.10.14̄Ȣ ˏ ̐̑̉̋́̈ ̟̘̃̋̌̆̎ ̘̆̋-̌̉̒̓ ̉̌̉ ̒̉̒̓̆̍́ ̗̏̆̎̋̉  
̑̉̒̋́ ̃̆̎̏̈̎̏̊ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̔ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ ̉ 
̐̏̒̌̆̑̏̅̏̃̏̄̏ ̐̆̑̉̏̅́Ȣ  ˑ̜́̎̎̊ ̘̆̋-̌̉̒̓ ̑́̈̑́̂̏̓́̎ 
̒̏̃̍̆̒̓̎̏ ̒̏ ̗̒̐̆̉́̌̉̒̓́̍̉ ̉̈ ˗́̔̎́̒̒̋̏̄̏ ˠ̎̉̃̆̑̒̉̓̆̓́ȟ 
˘̉̓̃́ ̉ ̝̜̐̑̏̉̌̎̍̉̕ ̗̒̐̆̉́̌̉̒̓́̍̉ ˫˗˛ ˝˗ȟ ̃ ̓̏̍ ̘̉̒̌̆ 
́̃̓̏̑ ̝̒̓́̓̉  ɉ̗̓́̂̌̉́-1).   
ˏ ̟̐̏̒̌̆̅̔̆̍̚ ̘̠̐̆̑̃̉̎́ ̍̆̅̉̋̏-̠̒́̎̉̓́̑̎́ ̝̐̏̍̏̚ȟ 
̝̜̑̏̅̏̃̒̐̏̍̏̄́̓̆̌̎̆ ̗̜̒̓́̉̏̎́̑ ˫̇̎̏-˗̖́̈́̒̓́̎̒̋̏̊ 
̏̂̌́̒̓̉ ̃̎̆̅̑̉̌̉ ̘̆̋-̜̌̉̒̓ ̐̏ ̟̏̐̑̆̅̆̌̆̎̉ ́̋̓̏̑̏̃̕ 
̑̉̒̋́ ̐̏ ̓̑̏̍̂̏̈́̍ ̒̑̆̅̉ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ȟ ̗̑̏̇̆̎̉ ̉ 
̝̗̑̏̅̉̌̎̉ ̒̏̄̌́̒̎̏ ̟̐̑̉̌̏̇̆̎̉ ̋ ̠̎́̒̓̏̆̍̔̚ ̐̑̉̋́̈̔. 
˕̘̈̔̆̎̉̆ ̠̐̑̉̍̆̎̆̎̉ ̜̒̉̒̓̆̍ ̗̏̆̎̋̉ ̒̓̆̐̆̎̉ ̑̉̒̋́ ̉ 
̐̑̏̉̌́̋̓̉̋́̕ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ɉ̅́̌̆̆ -˟ːˏɊ 
̞̓̑̏̍̂̏̍̂̏̌̉̉ ̘̌̆̄̏̎̏̊ ́̑̓̆̑̉̉ ɉ̅́̌̆̆ -˟˪˘ˍɊ ̐̏̒̌̆ 
̑̏̅̏̃ ̇̆̎̉̎̚ ̙̎́̆̄̏ ̑̆̄̉̏̎́ ɀ ̟̒̌̆̅̔̉̊̚ ̞̓́̐ ̘̠̉̈̔̆̎̉ 
̅́̎̎̏̊ ̜̐̑̏̂̌̆̍Ȣ  
˞̏̄̌́̒̎̏ ̑́̈̑́̂̏̓́̎̎̏̊ ̒̋̑̉̎̉̎̄̏̃̏̊ ̒̉̒̓̆̍̆ 
̠̟̠̏̐̑̆̅̆̌̓̒ ̜́̋̓̏̑̕ ̑̉̒̋́ȟ ̠̟̃̌̉̉̆̚ ̎́ ̝̒̓̆̐̆̎ ̑̉̒̋́ȡ 
̠̎̉̈̋́ȟ ̠̠̒̑̆̅̎ ̉ ̜̠̃̒̏̋́ ̒̓̆̐̆̎̉Ȣ ˗̠́̇̅́ ̝̒̓̆̐̆̎ ̑̉̒̋́ 
̞̓̏̊ ̜̒̉̒̓̆̍ ̠̒̃̈́̎́ ̒̏ ̗̘̒̐̆̉̉̆̒̋̏̊̕ ̓́̋̓̉̋̏̊ ̠̃̆̅̆̎̉ ̉ 
̘̌̆̆̎̉̆̍ ɉ̗̓́̂̌̉́-1). 
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˟̗́̂̌̉́-ρȢ ˛̗̆̎̋́ ̒̓̆̐̆̎̉ ̑̉̒̋́ ̉ ̐̑̏̉̌́̋̓̉̋́̕ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ɉ̅́̌̆̆ -˟ːˏɊ ̞̓̑̏̍̂̏̍̂̏̌̉̉ ̘̌̆̄̏̎̏̊ ́̑̓̆̑̉̉ ɉ̅́̌̆̆ -
˟˪˘ˍɊ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉  
˞̝̓̆̐̆̎ 
̑̉̒̋́ 

ˡ̜́̋̓̏̑ ̠̟̃̌̉̉̆̚ ̎́ ̝̒̓̆̐̆̎ ̑̉̒̋́ ˟́̋̓̉̋́ 

˚̠̉̈̋́  
 

ˠ̒̓́̎̏̃̌̆̎̏ ̍̆̎̆̆ χ ́̋̓̏̑̏̃̕ ̑̉̒̋́ȡ 
ˏ̏̈̑́̒̓ ɀ ̂ ̏̌̆̆ συ ̌̆̓Ȣ 
˛̇̉̑̆̎̉̆ ɉ˕˙˟ Є σπ ̋̄Ⱦ̍2). 
˟̑̏̆ ̉ ̂̏̌̆̆ ̑̏̅̏̃Ȣ 
˗̔̑̆̎̉̆Ȣ 
ˏ́̑̉̋̏̈̎̏̆ ̙̠̑́̒̉̑̆̎̉ ̃̆̎ ̎́ ̖̎̏̄́Ȣ 
˞̟̠̔̆̒̓̃̔́̚̚ ̠̒̉̒̓̆̍̎́ ̗̠̉̎̆̋̉̕Ȣ 
˚̝̆̐̏̅̃̉̇̎̏̒̓  Єυ ̒̔̓̏̋ ɉ̎́̐̑̉̍̆̑ȡ ̠̐́̑́̐̌̆̄̉ȟ ̗̠̅̉̒̔̎̋̉̕ ̒̉̍̉̈́̕ȟ 
̝̜̐̑̏̅̏̌̇̉̓̆̌̎̆ ̙̠̐̔̓̆̆̒̓̃̉ɊȢ 
˜̞̠̑̆̋̌́̍̐̒̉Ȣ 
ˑ̗̠̆̄̉̅̑́̓́̉Ⱦ ̝̠̏̂̉̌̎́ ̑̃̏̓́ ̔ ̜̖̂̆̑̆̍̆̎̎ 
˞̉̎̅̑̏̍ ̠̗̄̉̐̆̑̒̓̉̍̔̌̉̉ ̠̘̉̎̉̋̏̃Ȣ 
˙̠̎̏̄̏̐̌̏̅̎́ ̝̂̆̑̆̍̆̎̎̏̒̓Ȣ 
ˎ̝̆̑̆̍̆̎̎̏̒̓ ̐̏̒̌̆ ̠̐̑̉̍̆̎̆̎̉ ̝̜̖̃̒̐̏̍̏̄́̓̆̌̎ ̍̆̓̏̅̏̃ 
̠̏̐̌̏̅̏̓̃̏̑̆̎̉Ȣ 
˗̘̌̉̎̉̆̒̋̉ ̠̒̔̆̒̓̃̆̎̎́̚ ̏̓̒̌̏̊̋́ ̗̜̐̌́̆̎̓ ̃ ́̎́̍̎̆̈̆Ȣ 

ˑ̘̠̏̒̓́̓̏̎́ ̝̐̏̅̃̉̇̎̏̒̓Ȣ 
ɉ̐̑̏̄̔̌̋̉ȟ ̖̝̏̅̂́Ɋ 
ˍ̠̅̆̋̃́̓̎́ ̗̠̄̉̅̑́̓́̉ ɉ̝̐̉̓ 
̝̇̉̅̋̏̒̓ ̃ ̘̅̏̒̓́̓̏̎̏̍ ̘̋̏̌̉̆̒̓̃̆ 
̎̆ ̍̆̎̆̆ σπ ̍̌Ⱦ̋̄Ɋ 

˞̠̠̑̆̅̎ ˠ̒̓́̎̏̃̌̆̎̏  χ ̉  ̂̏̌̆̆ ̕ ́̋̓̏̑̏̃ ̑̉̒̋́Ȣ  
˟́̋̇̆ȡ 
˝́̎̆̆ ̘̙̠̒̌̔̉̃̉̊̒ ̏̅̉̎ ̞̐̉̈̏̅ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ɉ˟ː)ˏȟ ̂̆̈ 
̒̆̍̆̊̎̏̄̏ ́̎́̍̎̆̈́ ˟ːˏ ̉̌̉ ̓̑̏̍̂̏̉̌̉̉̕ ɉ̃̑̏̇̅̆̎̎̏̊ ̓̑̏̍̂̏̉̌̉̉̕ȟ 
́̎̓̉̏̒̏̌̉̐̉̅̎̏̄̏̕̕ ̒̉̎̅̑̏̍́Ɋȟ ̒ ̠̒̎̏̊ ̟̐̑̆̅̉̒̐̏̎̉̑̔̆̊̚ ̘̐̑̉̉̎̏̊ 
ɉ̔̐̏̓̑̆̂̌̆̎̉̆ ̞̒̓̑̏̄̆̎̏̃ȟ ̐̆̑̆̌̏̍ ̜̖̅̌̉̎̎ ̋̏̒̓̆̊ɊȢ 
˟̠̑̏̍̂̏̉̌̉̕ ̂̆̈ ̞̐̉̈̏̅́ ˟ːˏȢ 
˛̅̎̏ ̉̈ ̘̜̖̐̆̑̆̉̒̌̆̎̎ ̟̖̒̏̐̔̓̒̓̃̔̉̚ ̈́̂̏̌̆̃́̎̉̊ ɉ̠̒̉̒̓̆̍̎́ ̠̋̑́̒̎́ 
̘̃̏̌́̎̋́ȟ ̘̏̎̋̏̌̏̄̉̆̒̋̉̆ ̠̈́̂̏̌̆̃́̎̉ȟ ̝̠̂́̋̓̆̑̉́̌̎́ ̗̠̉̎̆̋̉̕ȟ 
̘̎̆̑̏̓̉̆̒̋̉̊̕ ̒̉̎̅̑̏̍ȟ ̘̠̒̆̑̐̏̃̉̅̎̏̋̌̆̓̏̎́ ̠́̎̆̍̉ȟ ̜̃̑̏̇̅̆̎̎̆ 
̐̏̑̏̋̉ ̗̒̆̑̅́ ̉̌̉ ̜̐̑̏̓̆̈̉̑̏̃́̎̎̊ ̋̌́̐́̎ ̗̒̆̑̅́ȟ ̜̐̑̏̓̆̈̉̑̏̃́̎̎̊ 
̜̂̆̅̑̆̎̎̊ ̒̔̒̓́̃). 
ˠ̐̏̓̑̆̂̌̆̎̉̆ ̜̖̉̎̓̑́̃̆̎̎ ̎́̑̋̏̓̉̋̏̃. 
ˢ̘̉̑̔̑̄̉̆̒̋̉̆ ̗̜̐̑̏̆̅̔̑ ɉ̎́̐̑̉̍̆̑ȡ ̠́̐̐̆̎̅̆̋̓̏̍̉Ɋ  

˝̙̝̆́̓ ̘̎́̒̆̓ ̠̐̑̉̍̆̎̆̎̉ ˚˚ː 
ɉ̠̜̎̉̈̋̏̍̏̌̆̋̔̌̑̎̆ ̜̄̆̐́̑̉̎Ɋ 
̉̌̉ ˚ˡː ɉ̗̜̎̆̑́̋̉̏̎̉̑̏̃́̎̎̆̕ 
̜̄̆̐́̑̉̎Ɋ ̃ ̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ 
̖̅̏̈́ ̅̏ ̘̎́́̌́ ̑̏̅̏̃Ȣ  
ˏ̆̒̓̉ ̟̎́̂̌̅̆̎̉̆ ̈́ ˟ːˏ ̉ ˟˪˘ˍȢ  
˜̜̑̆̐́̑́̓ ̜̃̂̏̑́ ̐̆̑̃̏̄̏ ̠̑̅́ ɀ 
˚˚ː ɍ!ɎȢ ˜̠̑̉̎̃ ̙̑̆̆̎̉̆ ̏ 
̘̎́̈̎́̆̎̉̉ ˚˚ː ɀ ̎ ̘̝́́̓ 
̎̆̍̆̅̌̆̎̎̏ ɍˎɎȢ   
 

ˏ̜̠̒̏̋́ ˝́̎̆̆ ̘̙̠̒̌̔̉̃̉̊̒ ̏̅̉̎ ̞̐̉̈̏̅ ˟ːˏ  ̐̑̉ ̎́̉̍̆̎̏̃́̎̉̉ȡ 
˞̆̍̆̊̎̏̄̏ ́̎́̍̎̆̈́ ˟ːˏ ̉̌̉ ̓̑̏̍̂̏̉̌̉̉̕ ɉˍˡ˞Ɋ  
˟ːˏ ̉Ⱦ̉̌̉ ˟˪˘ˍ ̂̆̈ ̟̐̑̆̅̉̒̐̏̎̉̑̔̆̊̚ ̘̜̐̑̉̉̎Ȣ 
˝́̎̆̆ ̘̙̠̒̌̔̉̃̉̊̒ ̂̏̌̆̆ ̘̆̍ ̏̅̉̎ ̞̐̉̈̏̅ ˟ːˏȟ ̉̌̉ ̏ ̅̉̎ ̞̐̉̈̏̅  ˟ːˏ ̂̆̈ 
̟̐̑̆̅̉̒̐̏̎̉̑̔̆̊̚ ̘̜̐̑̉̉̎Ȣ 
 

˚̖̆̏̂̏̅̉̍̏ ̘̌̆̆̎̉̆ ˚˚ː ̉̌̉ ˚ˡː ̃ 
̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̖̅̏̈́ ̅̏ ̘̎́́̌́ 
̑̏̅̏̃Ȣ ˚̖̆̏̂̏̅̉̍́ ̝̗̠̋̏̎̒̔̌̓́̉ 
̝̐̔̌̍̏̎̏̌̏̄́ ̉ ̖́̎̄̉̏̉̑̔̑̄́Ȣ ˜̑̉ 
̠̖̐̑̏̓̉̃̏̐̏̋́̈́̎̉ ̋ ̟̐̑̉̍̆̎̆̎̉ 
̠́̎̓̉̋̏́̄̔̌̎̓̏̃ - ̞ ̘̜̌́̒̓̉̎̆ 
̜̋̏̍̐̑̆̒̒̉̏̎̎̆ ̘̔̌̋̉Ȣ 

 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̖̉ ̏̂̒̔̇̅̆̎̉̆: ̈́  
̜̉̒̒̌̆̅̔̆̍̊ ̐̆̑̉̏̅ ɉ̠̝̏̋̓̂̑ ςπρτ - ̍́̑̓ ςπρῡȢɊ, ̘̒̌̔́̊-
̝̋̏̎̓̑̏̌ ̘̜̉̈̔̆̎ ̝̜̉̎̅̉̃̉̅̔́̌̎̆ ̜̋́̑̓ ̂̆̑̆̍̆̎̎̏̊ 
ɉ̜́̍̂̔̌́̓̏̑̎̆ ̜̋́̑̓Ɋ ρωυ ̜̖̂̆̑̆̍̆̎̎ ̟̟̖̠̎́̂̌̅́̉̒̚ ̃ 
̐̏̌̉̋̌̉̎̉̋̆ ˙˗˟ˠ ̉̍ ˢȢˍȢˬ̒́̃̉Ȣ ˏ̜̠̃̌̆̎̏ȟ ωȟςϷ  ̒̑̆̅̎̆̄̏ 
̑̉̒̋́ ̉ ρȟυϷ ̜̃̒̏̋̏̄̏ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ˟ːˏ ̒̑̆̅̉ 
̜̖̂̆̑̆̍̆̎̎Ȣ  ˚́̍̉ ̜̂̌̉ ̜̐̑̆̅̒̓́̃̌̆̎ ̜́̋̓̏̑̕ ̑̉̒̋́ 
̠̑́̈̃̉̓̉ ˟ːˏ ̔ ̜̖̂̆̑̆̍̆̎̎ȡ ˏ̏̈̑́̒̓ ̂̏̌̆̆ συ ̌̆̓ -23,1 %;  
̓̑̏̆ ̉ ̂̏̌̆̆ ̑̏̅̏̃ -ττȟφϷȠ ˛̇̉̑̆̎̉̆ ɉ˕˙˟ Є σπ ̋̄Ⱦ̍2) -
29,7%;  ˏ́̑̉̋̏̈̎̏̆ ̙̠̑́̒̉̑̆̎̉ ̃̆̎ ̎́ ̖̎̏̄́ -21,5%; 
˙̠̎̏̄̏̐̌̏̅̎́ ̝̂̆̑̆̍̆̎̎̏̒̓-υȟφϷȢ ˢ̘̉̑̔̑̄̉̆̒̋̉̆ 
̗̜̐̑̏̆̅̔̑ ɉ̎́̐̑̉̍̆̑ȡ ̠́̐̐̆̎̅̆̋̓̏̍̉Ɋ- 13,3%. 
ˎ̝̆̑̆̍̆̎̎̏̒̓ ̐̏̒̌̆ ̠̐̑̉̍̆̎̆̎̉ ̝̜̖̃̒̐̏̍̏̄́̓̆̌̎ ̍̆̓̏̅̏̃ 
̠̏̐̌̏̅̏̓̃̏̑̆̎̉-0,5%. ˓̆̎̉̎̚ ̒ ̜̐̑̆̅̅̔̉̍̚ ̋̆̒́̑̆̃̏ 
̘̒̆̆̎̉̆̍-16,9%.  
ˍˡ˞ ɉ́̎̓̉̏̒̏̌̉̐̉̅̎̏̄̏̕̕ ̒̉̎̅̑̏̍́Ɋ -πȟυϷȢ ˝̉̒̋ ̜̂̌ 
̜̒́̍̍ ̜̃̒̏̋̉̍ ̃ ̝̓̑̆̓̆̍ ̓̑̉̍̆̒̓̑̆ ̂̆̑̆̍̆̎̎̏̒̓̉ ɉωυϷ ˑ˕ 
4.5-17.3). ˏ ̘̓̆̆̎̉̆ ̐̆̑̉̏̅́ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̒̆̍̆̊̎̊ 
́̎́̍̎̆̈ ˟ːˏ ̎̆ ̜̂̌̏ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎̏Ȣ ˚˙ː ̐̑̏̉̌́̋̓̉̋́̕ 
̜̂̌́ ̘̎́̈̎́̆̎́  ̗̐́̉̆̎̓́̍ ̒̏ ̒̑̆̅̎̉̍ ̉ ̜̃̒̏̋̉̍ ̑̉̒̋̏̍ 
̠̑́̈̃̉̓̉ ̃̆̎̏̈̎̏̊ ̞̓̑̏̍̂̏̍̂̏̌̉̉. ˞̑̆̅̉ ̖̎̉ φψȟχϷ 
̗̐́̉̆̎̓̋̉ ̘̝̌̆̉̌̉̒ ̝̓̏̌̋̏ ̃ ̝̓̑̆̓̆̍ ̓̑̉̍̆̒̓̑̆ ̉ σρȟσϷ 
̜̖̂̆̑̆̍̆̎̎ ̘̝̌̆̉̌̉̒ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̃̒̆̊ ̂̆̑̆̍̆̎̎̏̒̓̉. ˏ 
̘̓̆̆̎̉̉ ̠̉̒̒̌̆̅̏̃́̎̉ ̎̆ ̟̝̎́̂̌̅́̌̏̒ ̎̉ ̏̅̎̏̄̏ ̘̠̒̌̔́ 
̘̌̆̄̏̎̏̊ ̞̍̂̏̌̉̉ȟ ̘́̒̓̏̓́ ̝̜̖̒̆̑̆̈̎ ̘̋̑̏̃̏̓̆̆̎̉̊ ̜̂̌́ 
0,5%. ˟̏ ̝̆̒̓ȟ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̙̜̋́̌ ̑̉̒̋́ ̍̏̇̆̓ 
̘̝̏̂̆̒̐̆̉̓ ̗̝̑́̉̏̎́̌̎̏̆ ̠̠̐̑̉̎̓̉ ̙̠̑̆̆̎̉ ̠̅̌ 

̗̑̆́̌̉̈́̉̉ ̞̆̋̓̉̃̎̏̊̕̕ ̅̏̑̏̅̏̃̏̊ ̓̑̏̍̂̏̐̑̏̉̌́̋̓̉̋̉̕ 
̔ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ ̒ ̜̃̒̏̋̉̍ ̑̉̒̋̏̍ ̠̑́̈̃̉̓̉ ̃̆̎̏̈̎̏̊ 
̞̓̑̏̍̂̏̍̂̏̌̉̉Ȣ  
 ̃ ̏ ̝̙̍̆̎̆̊ ̍̆̑̆ȟ ̏̅̉̎ ́̋̓̏̑̕ ̑̉̒̋́ ̉̍̆̌̉ -77,9% 
̜̖̂̆̑̆̍̆̎̎ȟ ̉ ̝̓̏̌̋̏ ̔ ρρȟτ Ϸ ̇̆̎̉̎̚ ̎̆ ̜̠̜̃̃̌̆̎ 
̜́̋̓̏̑̕ ̑̉̒̋́ ̐̏ ˟ːˏȢ ˟̆̍ ̎̆ ̍̆̎̆̆ȟ ̟̒̋̑̉̎̉̎̄̏̃̔ ̒̉̒̓̆̍̔ 
̗̏̆̎̉̃́̌̉ ̋̏̒̃̆̎̎̏ ̐̔̓̆̍ ̗̏̆̎̋̉ ̘̜́̒̓̏̓ ˏ˟˪ ̔ ρς ̇̆̎̉̎̚ 
̉̈ ̜̄̑̔̐̐ ̑̉̒̋́ȟ ̔ ̜̖̋̏̓̏̑ ̎̆ ̜̂̌ ̝̉̒̐̏̌̈̏̃́̎ ̜̅́̎̎̊ ̘̆̋-
̌̉̒̓Ȣ ˕̈ ̞̓̏̊ ̋́̓̆̄̏̑̉̉ ̇̆̎̉̎̚ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎ ρ ̘̒̌̔́̊ 
˟ːˏȟ ̘̓̏ ̠̒̏̒̓́̃̌̆̓ ɀ ψȟσϷȟ ̓̏̄̅́ ̋́̋ ̃ ̄̑̔̐̐̆ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̒̋̑̉̎̉̎̄̏̃̏̊ ̜̒̉̒̓̆̍ ̎̆ ̟̝̎́̂̌̅́̌̏̒ ̎̉ 
̏̅̎̏̄̏ ̘̠̒̌̔́ ˏ˟˪Ȣ      
ˏ̜̜̃̏̅:  ˜̠̑̆̅̌̏̇̆̎̎́ ̒̉̒̓̆̍́ ̒̋̑̉̎̉̎̄́ 
̐̑̆̅̌́̄́̆̓ ̌̆̄̋̏ ̝̑̆́̌̉̈̏̃́̓ ̠̐̏̑̅̏̋ ̎́ ̏̒̎̏̃̆ ̘̠̉̈̔̆̎̉ 
̑̉̒̋́ ˏ˟˪ȟ ̐̑̏̉̌́̋̓̉̋̉̕ ̜̖̂̆̑̆̍̆̎̎ ̇̆̎̉̎̚ ̉ 
̠̐̑̆̅̌̏̇̆̎̎́ ̘̠̓̆̑́̐̆̃̓̉̆̒̋́ ̠̒̓̑́̓̆̄̉ ̠̠̠̃̌̆̓̒ 
̞̜̆̋̓̉̃̎̍̕̕ ̉ ̜̂̆̈̏̐́̒̎̍ ̃ ̒̎̉̇̆̎̉̉ ˏ˟˪Ȣ   ̞ ̒̒̌̆̅̏̃́̎̉̆ 
̐̏̋́̈́̌̏ȟ ̃ ̑́̈̃̉̓̉̉ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ȟ ̝̙̂̏̌̉̎̒̓̃̏ 
̉̈ ̞̖̓̉ ̜̒̏̂̓̉̊ ̉̍̆̌̏ ̍̆̒̓̏ ̜̍́̌̆ ̜́̋̓̏̑̕Ȣ  
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̜́̋̓̏̑̕ ̑̉̒̋́ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ 
̠̟̐̑̆̅̒̓́̃̌̓ ̜̏̄̑̏̍̎̊ ̉̎̓̆̑̆̒ ̠̐̑̉̃̌̆̋́ ̠̃̎̉̍́̎̉ 
̘̜̖̔̆̎ ̃̒̆̄̏ ̍̉̑́Ȣ ˜̞̏̓̏̍̔ ̘̉̈̔̆̎̉̆ ́̋̓̏̑̏̃̕ ̑̉̒̋́ 
̅́̎̎̏̄̏ ̠̈́̂̏̌̆̃́̎̉ ̒̐̏̒̏̂̒̓̃̔̆̓  ̟̐̑̏̃̆̅̆̎̉ 
̞̜̖̆̋̓̉̃̎̕̕ ̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̍̆̑ ̐̏ ̟̐̑̆̅̔̐̑̆̇̅̆̎̉ ̉ 
̑́̎̎̆̄̏ ̜̠̠̃̃̌̆̎̉ ̓̑̏̍̂̏̈́ ̖̄̌̔̂̏̋̉ ̃̆̎ ̔ ̇̆̎̉̎̚ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ ̃̏̈̑́̒̓́Ȣ 
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̌̆̋̒́̎̅̑̏̃ ˎȢˑȢ ˕̒̒̌̆̅̏̃́̎̉̆ ̜̒̉̒̓̆̍ ̄̆̍̏̒̓́̈́ ̉ ̏̂̏̒̎̏̃́̎̉̆ ̘̐̑̏̓̉̃̏̓̑̏̍̂̏̓̉̆̒̋̏̊ ̓̆̑́̐̉̉ ̑́̋̒̉̐́̑̉̎̏̍̕ ̔ 
̜̖̂̆̑̆̍̆̎̎ ̒ ̄̆̒̓̏̈̏̍ȡ ́̃̓̏̑̆̕Ȣ ̅̉̒Ȣ ȣ ̋́̎̅Ȣ ̍̆̅Ȣ ɂ ̇ Ȣȟ ςπππȢ  ɀ ˞ ȢυȢ 

2 ˏ́̄̎̆̑ ˗Ȣ˞̋̑̉̎̉̎̄ ̓̑̏̍̂̏̉̌̉̉̕ȢȾȾ˗̘̠̌̉̎̉̆̒̋́ ̉ ̠̌́̂̏̑́̓̏̑̎́ ̅̉́̄̎̏̒̓̉̋́Ȣ -1999.-ΟσȢ ɀ ˞ .21-22 
3 ˗̉̑̉̆̎̋̏ ˍȢ˗Ȣ ˘̘̆̆̎̉̆ ̃̆̎̏̈̎̏̄̏ ̓̑̏̍̂̏̈́ ̉ ̘̌̆̄̏̎̏̊ ̞̍̂̏̌̉̉Ȣ ˟̘̏̋́ ̠̈̑̆̎̉ ̖̉̑̔̑̄́Ȣ//  ˗̌̉̎Ȣ ́̑̍̕Ȣ ̉ ̓̆̑Ȣ - 2001. - ΟρπȢ - ˞Ȣ 

82-86. 
4 ˜̑̉̋́̈ ˠ˔ ˫̇̎̏-˗̖́̈́̒̓́̎̒̋̏̄̏  ˛̂̌́̒̓̉  ̋ ̆̒̐̔̂̌̉̋̉  ˗̖́̈́̒̓́̎́ Ⱥ˛ ̐̑̏̉̌́̋̓̉̋̆̕ ̓̑̏̍̂̏̈̏̃Ȼ Οχφφ ȾȾ  ̏̓ ςχ.10.14̄Ȣ 
 

 
 
 

˘Ȣ˙Ȣ ˎ ˒ː˕˙ˎ˒˗˛ˏˍȟ ˕Ȣ˗Ȣ ˎ˨˘ˍ˚˟˕˒ˏˍ  
ˢȢˍȢˬ̒́̔̉ ̜́̓̎̅́ ̜ ˢ̜́̌ ̜́̑́̌  ́̈́  -˟ ̨̑̋ ˠ̨̨̎̉̃̆̑̒̉̓̆̓̎  ̙́̋̔̆̑- ̄ ̠̉̎̆̋̏̌̏̄̉ ̇ ̎̆ ̠̐̆̅̉́̓̑̉ ̜̋́̆̅̑́̒̕ 

˥̜̍̋̆̎̓ ̜́̌́̒ 
 

˓ ˗˟˴˘˴˗ ˗˒˔˴˚ˑ˒ː˴ȟ ˟˒˝˒  ˏ˒˚ˍ˘ˍ˝ ˟˝˛˙ˎ˛˔˨˚˨  ˑˍ˙ˠ ˍˠ˴˜  
ˡˍ˗˟˛˝˘ˍ˝˨ ˙˒˚ ˑ ˝˒˓˒˞˴˚ ˍ˚˨ ˟ˍˠ ˟ ˓˴˝˕ˎ˒˞˴ 

 
˟ ̨̊̎ȡ ˍ̜̙̓́̌̍ ̍́ ́̌́̅́ ̇ ̨̨̋̓̌̋ ̨̨̋̆̈̎̅̆̄ ̓̆̑̆  ̃̆̎́̌́̑ ̜̓̑̏̍̂̏̈̎ ɉ˟ˏ˟Ɋ ̨́̔̐ ̜́̋̓̏̑̌́̑̎̕ ̜́̎ ̓́̔ ̨̨̅̒̓̆̑ ̋ ̨̑̒̆̓̌̄̆̎Ȣ 
˟̆̑̆  ̜̃̆̎̏̈̅ ̞̠̓̑̏̍̂̏̍̂̏̌̉̌́̑ ́̎́ ̨̨̨̌̍̎  ̨̨̎̆̄̈̄ ̨̨̒̆̂̆̐̓̆̑̎  ̨̨̂̑ ̜̂̏̌̐ ̜̜̜̓́̂̌́̓̎̅ ̜ ̇ ̎̆ ̨̨́̈̑̄ ̓́ ̅́ ̨̊̆̌̅̆̑̅  
̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̓̆ ̨̇̉ ̨̨̨̋̆̈̅̆̒̆̓̎̅̄ ̨̓̌̄̆ ̓̉̆̋ ̨̨̆̓̌̆̅Ȣ ˛̜̒ ̍ ̒̆̌̆ ̠̜́̒̎̅́ ̨̑̆̐̑̅̔̋̓̉̃̓ ́̑ ̜̜̎ ̇̏ ̜́̑ ́̊̍́ ̓́ ̇ ̨̋̓ 
̊̆̌̅̆̑ ˟ˏ˟ ̅́̍̔ ̨́̔̐ ̍̆̎ ̅ ̨̑̆̇̆̒̎ ̂́ ̜́̌́̊̓̎ ̇ ̎̆ ̜́̌̅̎-̜́̌̔̎ ̜́̍̓́̍́̒̈ ̨̆̓̆̓̎ ̇ ̊̆ ̎̆̍̆̒̆ ̘̆̋-̐́̑́  ̜̜̅́̊̎̅́̌̐ȟ 
̨̨̨̆̎̄̈̌̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̓ ̆̑̆  ̜̃̆̎́̌́̑̅  ̜̓̑̏̍̂̏̈ȟ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒ȟ ̨́̔̐ ́̋̓̏̑̌́̑̕ȟ ̂́ ́̌́̔ȟ ̜́̌̅̎ ́̌̔Ȣ 
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RISK FACTORS OF DEEP VENOUS THROMBOSIS IN WOMAN OF REPRODUCTIVE AGE 

 
Resume: In this article submit data about technique determination risk factor of deep venous thrombosis (DVT) during the pregnancy. 
Venous thrombembolia is a major cause of maternal death and developing most frequently in reproductive age. The contextually with the 
given problem the  develop and implement the check - sheet point system development and prophylaxis of the DVT by pregnancy woman in 
the regional with high breeding potential.    
Keywords:  Deep vein thrombosis, reproductive age, risk factors, evaluation, prevention. 
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˝Ȣ.˓ ˞ ˍ˚˞˨˔ˎˍ˒ˏˍ, ̱ Ȣ ˒ ˝ ˍ˘˕ ˨˔˨ȟ ˓ . ˎ ˍ̟˙ˍˢˍ˚˛ˏˍ, ̱ Ȣ ˓ ˍ˝ ˨˚ˎ˒˗˛ˏˍȟ  

˜Ȣ ̱ ˎˑˍ˥˨˙˛ˏˍȟ ˠȢ ˎ ˠː˕ˎˍ˒ˏˍȟ ˍȢ ̋ ˍˢˍ˟ˍ˒ˏ 
ˍ̙̠̋̔̆̑̉ ̇ ̎̆  ̠̄̉̎̆̋̏̌̏̄̉ ̉̎̓̆̑̎́̓̔̑́ ̇ ̎̆ ̑̆̈̉̅̆̎̓̔̑́ ̜̋́̆̅̑́̒̕ 

˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃̕ ́ ̜̓̎̅́ ̜ ́̈́ ̌̓̓ ̜̇ ̗̜̆̅̉̉̎́̌  ˠ̎̉̃̆̑̒̉̓̆̓  ˍ̜̌̍́̓Ȣ Ȣ  ˗̖́̈́̒̓́̎ 
 

˓ ˗˟˴˘˴˗˟˴  ˙˒˝˔˴˙˴˚˒ ˎˍ˖˘ˍ˚˨˞˟˨ ˜˒˝˕˚ˍ˟ˍ˘˩ˑ˨ ˘˴˙  ˗ ˝˞˒˟˗˴˥˴˚ ˟ˍ˘ˑˍˠ 
 

˙́ ́̌́̅́ ̨̨̍̆̑̈̌̎̆̎ ̂ ̜̑̎ ̂̏̒́̎̔ ̇ ̎̆ ̝̜̐̆̑̉̎́̓́̌̅ ̨̌̍̍̆̎ ̠́ ̓́̌ ́̎ ̎ ̓̉̇̆̌̆̑̄̆ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ̓́̌̅́̔ ̜̓̔̑́̌ 
̜̇́̈̌ ́̎Ȣ ˞̨̆̂̆̂̎̆ ̜̜̂́̊̌́̎̒̓ ̨̨̍̆̈̄̌̎̆̎ ̂ ̜̑̎ ̜̓̔̌ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ̝̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̋ ̨̨̨̙̑̒̆̓̋̎  ̨̨̍̆̑̈̌̎̆̎ ̂ ̜̑̎ 
̂̏̒́̎̔ ́ ̒ ̨̨̊̋̆̒̓̄ ̓́̌ ̜̌́̎ ́̎Ȣ ˜́̊̅́ ̂̏̌ ́̎ ́̒ ̜̎̔ ̓ ̨̑̎̆ ̜́̑̎́̊ ̜̜̒̎̒̓́̑ ̜̜̒̎̌ ́̎Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̨̨̍̆̈̄̌̎̆̎̎ ̂ ̜̑̎ ̂̏̒́̎̔ȟ ̝̜̐̆̑̉̎́̓́̌̅ ̨̌̍ȟ ̆̑̓̆ ̝̜̎̆̏̎́̓́̌̅ ̨̌̍ȟ ̝̜́̎̓̆̎́̓́̌̅ ̨̌̍ȟ ̝̜̉̎̓̑́̎́̓́̌̅  ̨̌̍ȟ 
̇ ̨̨̨̋̓̌̋̓ ̋ ̓̆̑̆ ̙̜̜́̌̍́̔̌ Ȣ 
 
̜̜̌̍̉  ̇ ̜̜̍̒̓   ̨̨̨̈̆̋̓̌̄Ȣ ˍ̝̜̎̓̆̎́̓́̌̅ ̨̌̍ 

̨̨̒̆̂̆̐̓̆̑̎  ̜̅̉́̄̎̏̒̓̉̋́̒̎̅́  ˑˑ  ̨̅̆̑̆̋̓̆̑ ̜̙̂̏̊̎́ 
̜̐̆̑̉̎́̓́̌̅  ̨̌̍  ̅̆ ̨̄̆̊  ˒̔̑̏̐́̅́ υ- ςπϷ  ˟˙ˑ 
̨̆̌̅̆̑̎̅̆ φ - ςρϷȟ ˛̜̑̓́̌  ̇ ̎̆ ˥̜ ̜̒ ˒̔̑̏̐́̅́ ̜ 
̆̌̅̆̑̅̆ σ - χϷ  ˎ̜́̓̒ ˒̔̑̏̐́ ̜́̌́̌́̑̎̅́  ς- 5%  
˜̜̆̑̉̎́̓́̌̅ ̨̌̍ ̨̒̆̂̆̐̓̆̑ ̓̆ ̋ ̐ȟ ̇ ̎̆ ̏̌ ̇ ̨̨̋̓̌̋̋̆ 
̨̅̆̊̎ ̜̋̌̉̎̉̋́̌  ̋ ̨̨̑̎̒̓̆̑ ̨̨̨̂̆̑̍̆̊̅̈̑̄ ̈́̍́̎́̔̉  
̨̨̅̒̓̆̑̅ ̏̌̅́̎̒́ ̓́ȟ ̨̨̎̆̄̈̄ ̨̨̂̆̌̄̒̈ ̨̒̆̂̆̐̓̆̑̅ ̜́̎ ̓́̔ 
φπϷ ̋ ̨̌̆̍̎ ̜̑́̊̅Ȣ  ɉ'ÏÌÄÅÎÂÅÒÇ2Ȣ,Ȣ %ÔÁÌȟ ςππω 
ChaiworapongsaTetal, 2010) 
ˎ̨̨̈̅  ̈̆̑̓̓̆̔ ̍́ ̜̜̜̒́̓̍̈́̌́̌ ̝̜̐̆̑̉̎́̓́̌̅ 
̜̏̑̓́̌  ̜̙̂̏̊̎́ȟ  ̇ ̨̨̨̋̓̌̋̓  ̨̨̍̆̑̈̍̎̆ ̜̜̂́̊̌́̎̒̓ 
̝̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋̎ ̓́̌̅́̔ 
˔̆̑̓̓̆̔ ̍́̓̆̑̉́̌̅́̑ȡˎ̨̨̈̅  ̈̆̑̓̓̆̔ ̜̂́̈́̍̈ ˍ̜̌̍́̓ 
̜́̌́̒ ̜́̌́̌ ˜̜̆̑̉̎́̓́̌̅ ˛̜̑̓́̌  ɉΟσ ˎ̏̒́̎̔ 

̊Ɋ̨Ȣ˙ ̑́ ́̓̓́ ̜ ςπρπ-ςπρτ ̜̇̌ ̜̙̂̏̊̎́ ̝̜̐̆̑̉̎́̓́̌̅ 
̨̌̍̍̆̎  ̠́ ̓́̌ ́̎ ́̔̑̔ ̖̜̓́̑̉̓́̑̎́ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ 
̨́̎́̌̉̈Ȣ  
˔̆̑̓̓̆̔ ̜̜̂́̑̒̎̅́ ̜̇́̒̎́ȟ ̇ ̨̨̋̓̌̋ ̐̆̎ ̂̏̒́̎̔ ̜̒́̎̎́ȟ 
̨̙́̋̔̆̑̌̋-̠̜̄̉̎̆̋̏̌̏̄̉̌  ̖̜̓́̑̉̎́ȟ ̜́̒̐́̐̓  ̈̆̑̓̓̆̔̌̆̑ 
̎ ̨̓̉̇̆̌̆̑̎̆ȟ ̇ ̜̐́̌ ̜́̔̑̔̌́̑̅  ̂̏̌̔ ̜̂̏̌̍́̔̎́ȟ 
̗̍̆̅̉̉̎́̍̆̎ ̅ ̌̆̌̅̆̎̂̆̄̆̎ ̅ ̨̨̑̌̋ ̜̈́̓̓́̑̅ 
̜̜́̂̌̅́̔̎́ȟ ̂́̌́ ̜̇̏̌̅́̒̎̅́ ̜ ̨̈̄̆̑̒̓̆̑̄̆ ̇ ̎̆ 

̠́̔̓̏̐̒̉ ̎ ̨̓̉̇̆̌̆̑̎̆ȟ ̋ ̨̨̒̂̎̆ȟ ̇ ̨̨̋̓̌̋ 
̨̨̍̆̑̈̍̎̆ȟ̜̂̏̒́̎̅̑̔ ̓ ̨̑̌̆̑̎̆ȟ̂̏̒́̎̔ ̨̨̋̆̈̎̅̆̄ 
́̒ ̜̎̔̌́̑ ́  ̜̜̂́̊̌́̎̒̓ ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̜̒̓́̓̉̒̓̉̋́̌   
̓́̌̅́̔ ̇ ̨̨̨̑̄̈̌̅Ȣ  
˜̜̆̑̉̎́̓́̌̅ ̨̌̍-ςς ́̐̓́ ̇ ̨̨̋̓̌̋̓̆̎ ̂́̒̓́̐ȟ ̜̓̔̌ ́̎̎́̎ 
̨̋̆̊̎ χ ̓ ̨̔̌̋ ̜́̑́̌ ̜̎̅́ ̜ȟ ̜̑ ̜̓  ̎̆̍̆̒̆ ̎ ̨̑̆̒̓̆̎  
̜́̊̓̒ ̂ ̏̌̔ ̜̓̔̑́̌ ̜̒̓́̓̉̒̓̉̋́̌  ̋ ̨̙̑̒̆̓̋ 
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˞̔̑̆̓ ρ - ˓ ̜́̌̐ ̋ ̨̙̑̒̆̓̋ 

 
˓̜́̌̐ ̋ ̨̙̑̒̆̓̋ ̜̙̂̏̊̎́ ̜̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̓́ υ 
̜̜̇̌̅ ̜̜̒́̌̒̓̑ ́̎̅́ ̜̜̇̌̎́ χπππ-  ́ ̜̇̔  ̂̏̒́̎̔ 

̜̂̏̌́̅ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̋ ̨̨̨̙̑̒̆̓̋̎  ςπρπ 
̜̜̇̌ υφȟφϸ ̂̏̌̒́ȟ ςπρτ ̜̇̌̅́ ρτȟτ ϸȢ 

 

 
˞̔̑̆̓ ς - ˓ ̜́̌̐ ̋ ̨̙̑̒̆̓̋ 

 
̨̑̂̑ ̂̏̒́̎̔ ̨̊̎̅̆ ̜̐̆̑̉̎́̓́̌̅ ̨̨̌̍̅ ̨̌ ̜̓̔̌ ́̎̅́̑ 

̇ ̎̆ ̜́̊̓̒ ̂̏̌ ́̎̅́̑ ̜̙̂̏̊̎́ ̂ ̨̌̐ ̜̜́̑́̒̓̑́̅Ȣ 
˞̜̏̎̅ ̓́̎ ̨̨̂̈̅  ̨̨̈̆̑̓̓̆̔̍̈ ̜̙̂̏̊̎́ ̨̌ ̜̓̔̌ ́̎̅́̑ ςπρπ 

̜̇̌̅́ σπς ̂̏̌̒́ȟ ςπρτ ̜̜̇̌ φχ ̎ ̑̆̒̓̆ȟ ́̌ ̜́̊̓̒ 
̂̏̌ ́̎̅́̑ ςπρπ ̜̜̇̌ ωωȟ ́̌ ςπρτ ̜̜̇̌ συ ̎ ̑̆̒̓̆Ȣ 

 

 
˞̔̑̆̓ σ - ̱ ̜̎̓̆̎́̓́̌̅ ̨̌̍ 

 
ˍ̜̎̓̆̎́̓́̌̅ ̨̌̍-ςς ̜́̐̓́̌  ̇ ̨̨̋̓̌̋̓̆̎ ̂́̒̓́̐ 
̜̂̏̒́̎̔̅  ̨̨̨̙̂̑̎ ̋̆̈̆ ̨̎̆ ̨̨̅̆̊̎̄ ̜́̑́̌ ̓́ ̜ ̜̑  

̨̨̨̌̍̎ ̋ ̨̨̙̑̒̆̓̋Ȣ ςπρπ ̜̇̌ ̜̙̂̏̊̎́ σρȟφσϸ ̂̏̌̒́ȟ ςπρτ 
̜̇̌̅́ χȟωςϸ 

 

 
˞̔̑̆̓ τ - ̞ ̜̎̓̑́̎́̓́̌̅ ̨̌̍ 

 
˕̜̎̓̑́̎́̓́̌̅ ̨̌̍-̂̏̒́̎̔ ̨̨̋̆̈̎̅̆̄ ̎ ̨̑̆̒̓̆̎  ̨̌̍ ̋ ̨̨̙̑̒̆̓̋Ȣςπρπ ̜̇̌ ̜̙̂̏̊̎́ ρςȟρτϸ ̂̏̌̒́ȟ ςπρτ ̜̇̌̅́ ςȟωχϸ 

2010 ʞ.2011 ʞ.2012 ʞ.2013 ʞ.2014 ʞ.

7083 7362 7177 7266 7073
401

(56.6ă)

330

(44.8ă)
285

(39.7ă)

222

(30.5ă)
102

(14.4ă)

ɾʘʣʧʳ ʢᴇʨʩʝʪʢʽʰʇʝʨʠʥʘʪʘʣʜʳ ᴇʣʽʤ

2010 ʞ.2011 ʞ.2012 ʞ.2013 ʞ.2014 ʞ.

302
179 150 120 6799 151 135 102 35

ᴇʣʽ ʪʫʳʣסʘʥʜʘʨץʘʡʪʳʩ ʙʦʣסʘʥʘʜʘʨ

224

(31.63ă)
176

(23.91ă)
135

(18.81ă)
101

(13.9ă)

56

(7.92ă)

2010ʞ 2011ʞ 2012ʞ 2013ʞ 2014ʞ

ʘʥʪʝʥʘʪʘʣʜʳ ᴇʣʽʤ

86

(12.14ă)

76

(10.32ă)

70

(9.75ă)

56

(7.71ă) 21

(2.97ă)

2010ʞ 2011ʞ 2012ʞ 2013ʞ 2014ʞ

ʠʥʪʨʘʥʘʪʘʣʜʳ ᴇʣʽʤ
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˞̔̑̆̓ υ - ˒ ̑̓̆ ̜̎̆̏̎́̓́̌̅ ̨̌̍ 

 
˒̜̑̓̆̎̆̏̎́̓́̌̅ ̨̌̍-̜̓̔̌ ́̎̎́̎ ̂́̒̓́̐ χ ̓ ̨̔̌̋̋̆ 
̨̨̅̆̊̎̄ ̋̆̈̆ ̅̆ ̂̏̌ ́̎ ̎ ̑̆̒̓̆ ̨̨̨̌̍̎   

̋ ̨̨̙̑̒̆̓̋Ȣ ςπρπ ̜̇̌ ̜̙̂̏̊̎́ ρςȟψυ ϸ ̂̏̌̒́ȟ ςπρτ ̜̇̌̅́ 
σȟυσϸ 

 

 
˞̔̑̆̓ φ - ˎ ̏̒́̎ ́̎ ̨̊̆̌̅̆̑̅  ̜̇́̒̎́ ̜̜̂́̊̌́̎̒̓ 

 
˒  ̨̇̉ ̨̨̋̆̈̅̆̒̓̎ ̇́̒ ̜́̑́̌ ̜ ̜̙̂̏̊̎́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̜ȟ ̠ ̎̉ σρ-τπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ ̊̆̌̅̆̑̅̆ ̨̋̆̈̅̆̒̆̅ ɉττȟψπϷɊ 
 

 
˞̔̑̆̓ χ - ˎ ̏̒́̎̔ ̨̐́̑̉̓̆̓̎̆ ̜̜̂́̊̌́̎̒̓ 

 

91 

(12.85ă)
78

(10.59ă)

80

(11.15ă) 65 

(8.95ă)
25

(3.53ă)

2010ʞ 2011ʞ 2012ʞ 2013ʞ 2014ʞ

ʝʨʪʝ ʥʝʦʥʘʪʘʣʜʳ ᴇʣʽʤ

20 

ʞʘʩץʘ 

ʜʝʡʽʥ

20-30 

ʞʘʩ

30-40 

ʞʘʩ

40ŷ

28,00%

44,80%

10,20% 5,05%

2010ʞ 2011ʞ 2012ʞ 2013ʞ 2014ʞ

29,67% 28,57% 25,50% 26,50% 22,20%

21,69% 20,70% 21,20% 20,20%
19,00%

3,20% 3,02% 3,30% 2,90%
2,10%

ɸʣסʘʰ ʙʦʩʘʥʫʰʳפʘʡʪʘ ʙʦʩʘʥʫʰʳʂᴇʧ ʙʦʩʘʥסʘʥ 
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˞̔̑̆̓ ψ - ˪ ̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑ ́ ̜̜̂́̊̌́̎̒̓ ̋ ̨̙̑̒̆̓̋ 

 
˪̜̋̒̓̑́̄̆̎̉̓́̌̅ ́̔̑̔̌́̑ ́ ̜̜̂́̊̌́̎̒̓ ̈̆̑̓̓̆̊ ̋̆̌̄̆̎̅̆ 
̜́̔̑ ̅ ̨̑̆̇̆̌ ̠́̎̆̍̉ ςσϷȟ ̜̜̓̎̒ ́̌̔ ̇ ̨̨̊̆̒̎  ̜́̔̑̔̌́̑ 
ςπ Ϸ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̨̒̆̂̆̂̎̆ ̨̨́̔̐̓ ̂̏̌̒́ȟ ́̌ 

̗̜̍̆̅̉̉̎́̌  ̠̜́̌̌̆̑̄̉̒ ̂́̑ ̇ ̎̆ ̜̜̒̏̈̌̍́̌ ̜̃̉̑̔̒̓ 
̨̄̆̐́̓̉̓ ̂́̑ ̇ ̨̋̓ ̊̆̌̅̆̑ ̒́̔ ̎ ̨̑̆̒̓̆̎ ̅ ̎̉̆̄̆ ̋̆̌̆ 
̜́̌́̅Ȣ  

 

 
˞̔̑̆̓ ω - ˓ ̨̨̨̋̓̌̋̓  ̨̨̍̆̑̈̍̎̆ ̜̜̂́̊̌́̎̒̓ ̋ ̨̙̑̒̆̓̋ 

 

 
˞̔̑̆̓ ρπ - ˓ ̨̨̋̓̌̋ ̨̨̋̆̈̎̅̆̄ ́̒ ̜̎̔ ̜̙̂̏̊̎́ ̋ ̨̙̑̒̆̓̋ 

 
υ ̜̜̇̌̅  ̜̜̜̒́̌̒̓̑̍́̌ ́̎́̌̉̈̅̆ ̇ ̨̨̨̋̓̌̋̓  ̆̑̓̆ 
̜̎̆̏̎́̓́̌̅ ̨̨̍̆̑̈̍̎̅̆ȟ ̠ ̎̉ ̎ ̑̆̒̓̆ ̜̓̔̌ ́̎̎́̎ ̂́̒̓́̐ χ-
̓ ̨̔̌̋̋̆ ̨̨̅̆̊̎̄ ̜́̑́̌ ̓́ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋ 
ςπρπ ̜̇̌ ̜̙̂̏̊̎́ φρȟσπ Ϸȟ ́̌ ςπρτ ̜̇̌ ̜̙̂̏̊̎́ υωȟφπϷ-
̜̅ ̋ ̨̑̒̆̓̆̅ ɉ˞̔̑̆̓ ω). ˒  ̨̇̉ ̨̋̆̈̅̆̒̆̓̎ ̇ ̨̨̨̋̓̌̋̓  

́̒ ̜̜̎̔ υ ̜̜̇̌̅  ̙̏̑̓́́ ̨̆̒̆̂ ̜̙̂̏̊̎́  ̨̨̨̙̆̋̎̌̋ 
́̒ ̜̜̎̔ ̨̑̆̓̎̅̆ ̇ ̨̑̆̓̎ ̇̆̅̆̌ ̜̑̆̒̐̉̑́̓̏̑̌ ̜̃̉̑̔̒̓ 
̗̠̉̎̆̋̉̕ συϷ ȟ ̇ ̨̨̨̋̓̌̋̓  ̨̈̌̔ ̨́̔̐ ςτȟχϷȟ ̞̠̐̑̆̋̌́̍̐̒̉ 
ςσȟσϷȢ ˒̑̓̆ ̨̓̏̋̒̉̋̏̈̅  ̨̨̨̨́̔̐̓̌̄ ̨̙̂̑́̍́ ̓ ̍̆̎ ρȟςϷ 
ɉ˞̔̑̆̓ ρπ). 

 

ʉʦʟ. 

ʇʠʝʣʦʥʝʬʨʠʪ

6%

ʘʫʳʨ ʜᴅʨ 

ʘʥʝʤʠʷ 

23%

 ʘʥʰʘץʘʣץ

ʙʝʟʽʥʽש ʘʫʨʫʳ

8%

ɼɾɺʇ

8%

ʪʳʥʳʩ ʘʣʫ 

ʞװʡʝʩʽʥʽש 

ʘʫʨʫʳ

20%

 ʘʥʪʪʳ ʜʠʘʙʝʪפ

ʜʠʘʙʝʪ

10%

ʉɺɻ

2%

ʊʫʙʝʨʢʫʣʝʟ

4%

ʄʝʜ.ʘʣʣʝʨʛʠʷ

1%

ɾפɸ

12%

ɹʉʄɾ

6%

16,70% 15,30% 15,20% 14,30% 13,80%

15,70% 15,80% 12,60% 11,30% 11,20%

16,70% 15,30% 16,50% 16,78% 13,70%

5,90% 5,60% 4,90% 4,50% 3,00%

61,30% 60,30% 61,90% 60,40%
59,60%

2010ʞ2011ʞ2012ʞ2013ʞ2014ʞ

ʝʨʪʝ ʥʝʦʥʘʪʘʣʜʳ

37 ʘʧʪʘʣʳץ ʞᴅʥʝ 

ʦʜʘʥ ʞʦסʘʨʳ

35-36 ʘʧʪʘʣʳץ

28-34 ʘʧʪʘʣʳץ

22-27 ʘʧʪʘʣʳץ

7,4

23,3

24,7

35

1,2
3,73,7 1,22,5

ʽʩʽʥʫ
ʇʨʝʵʢʣʘʤʧʩʠʷ 
ɾפת
ɾʈɺʀ ʝʢʽʥʰʽʣʽʢ ʘʩץʳʥʫʳ
ʊʨʦʤʙʦʟ ʛʝʤʦʨ. 
ʇʣʘʮʝʥʪʘʥʳש ʞʘʪʫʳ
ʀʎɾ
ɽʨʪʝ ʪʦʢʩʠʢʦʟ
 ʘʫʣʘʨʳץʜʘʤʫ ʘ שʪʳץʨʳײ ʽʰʽʣʽʢ ץʨʩʘײפ
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˞̔̑̆̓ ρρ - ̃ ̜̆̑̉̎́̓́̌̅ ̨̌̍ ̨̒̆̂̆̐̓̆̑ 

 
˗̆̒̓̆ ρ - ̃ ̜́̓́̌̏̄́̎́̓̏̍̎  ̜̅̉́̄̎̏̈ ̜̙̂̏̊̎́ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ̨̒̆̂̆̐̓̆̑ 

˜̜̆̑̉̎́̓́̌̅ ̨̨̌̍̒̆̂̆̂  2010  ̇Ȣ 
(%)  

ςπρρ̇(%
). 

2011̇Ȣ 
(%)  

2013 
(̇%)  

ςπρτ ̇Ȣ 
(%)  

˟̔́ ̐́̊̅́ ̂̏̌ ́̎ ́ ́̔̌́̑ ˑ˙˓˜  18 16 16 17 15 

ˎ̨̨̨̙̑̎̌̋ ̜̇́̊̌ ́̎ 
̋̐̆ ̜́̓̆̌̆̋̓́̈   

2 2 0 2 2 

̂ ̊̑̆̋ ̠̜́̓̑̏̉̒̕Ƞ  19 19 17 15 19 

̂ ̊̑̆̋ ̜̄̉̅̑̏̎̆̑̏̈̕Ȣ  19 20 20 19 18 

̎̆̒̆̐́ ̜́̑̅  ̨̆̋ 
̨̆̒̆̌̆̎̔ 

21 20 20 19 18 

ː̜̉́̌̉̎̅ ̍̆̍̂̑́̎́ ̜́̔̑̔  3 2 3 3 2 

˙̉ ̜̙̜́̑̎́̌  ́̎ ̜̊̌̔  2 2 1 1 1 

˕̗̠̎̆̋̉̕ ̜̒̆̑̏̈̅-̨̨̑ ̨̅ 
̠̐̎̆̃̍̏̎̉ 

2 2 3 3 2 

ˍ̠̒̉̋̒̉̕ ̜̑ ̜̓ ̜́̎̓̆̎́̓́̌̅́̒
̠̜̉̋̒̉̒̕ 
́ ́̎́  ̜̜̒̔̎  
̨̞̌̆̍̆̎̓̓̆̑̍̆̎ 
̗̠́̒̐̉̑́̉  
̜̑ ̜̓ ̝̉̎̓̑́̎́̓́̌̅

̜̠̜́̒̉̋̒̉̒̕ 

10 
1 
5 

10 
0 
4 

10 
0 
3 

11 
1 
4 

9 
0 
3 

 
˜̜̆̑̉̎́̓́̌̅ ̨̌̍̍̆̎ ̠́ ̓́̌ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅ ̈̆̑̓̓̆̔ 
̨̋̆̈̎̅̆ ̂̏̒́̎̔ ̨̊̎̅̆ ̜̏̊̌ ́̎ ̨̙̆̍̅̆̔ ̅ ̨̨̑̄̆̑̅  
̜̅̉́̄̎̏̈̍̆̎  ̂̆̎ ̠̜̐́̓̏̌̏̄́̎́̓̏̍̉̌  ̜̅̉́̄̎̏̈̎ 
̜̜̒́̌̒̓̑́ ̨̓̆̋̒̆̑̅̋Ȣ ˔̆̑̓̓̆̔ ̜̜̂́̑̒̎̅́ ̨̙̆̍̅̆̔ 
̅ ̨̨̑̄̆̑̅  ̜̅̉́̄̎̏̈ ̠̜̐́̓̏̌̏̄́̎́̓̏̍̉̌  ̅̉́̄̎̏̈̂̆̎ 
̒ ̊̋̆̒ ̨̋̆̌̆̅Ȣ ˛̜̎  ̨̨̙̎̅̆ ̨̇̉ ̨̋̆̈̅̆̒̆̓̎ ̑̒́  ̨̨̨̙̌̋ 
̗̠̉̎̆̋̉̕ ςψϷȟ ̋̐̆ ̜́̓̆̌̆̋̓́̈ ςπ Ϸȟ ̜́̔̑ ̅ ̨̑̆̇̆̌ 
̠́̒̉̋̒̉̕ ρυ Ϸȟ ̋̐̆ ̠̜̄̉̐̏̐̌́̈̉̒ ρπϷ ɉ˞̔̑̆̓ ρρɊ. 

˜̠̜́̓̏̌̏̄́̎́̓̏̍̉̌  ̅̉́̄̎̏̈̅́ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ 
̨̨̒̆̂̆̂̎  ̆  ̨̇̉ ̨̨̋̆̈̅̆̒̆̓̎ ̓̔́ ̐́̊̅́ ̂̏̌ ́̎ ́ ́̔̌́̑Ȣ ˟̔́ 
̐́̊̅́ ̂̏̌ ́̎ ́ ́̔̌́̑ ̨̨̙̎̅̆ȟ̇ ̙̑̆̋̆ ̜̙́̑̎́ ̜́̑́̌ 
́ ̜́̔ȟ̨̨̨̙̂̑̎̌̋ ̜̇́̊̌ ́̎ ̋̐̆ ̜́̓̆̌̆̋̓́̈ȟ ̂ ̊̑̆̋ 
̠̜́̓̑̏̉̒̕ȟ ̂ ̊̑̆̋ ̜̄̉̅̑̏̎̆̑̏̈̕ȟ ̎̆̒̆̐́ ̜́̑̅  ̨̆̋ 
̨̆̒̆̌̆̎̔ ɉ˗̆̒̓̆ ρɊ 

 

5,00%
9%

15%

20,00%28%

6%

7%

10%

ʘʫʣʘʨʳץʽʰʽʣʽʢ ʜʘʤʫ ʘ ץʨʩʘײץ שʪʳץʨʳױ

ʅᴅʨʝʩʪʝʥʽײץ שʨʩʘץ ʽʰʽʣʽʢ  ʜʘʤʳʥʳש 

ʢʽʜʽʨʫ ʩʠʥʜʨʦʤʳ

ɸʫʳʨ ʜᴅʨʝʞʝʣʽ ʘʩʬʠʢʩʠʷ

ᴇʢʧʝ ʘʪʝʣʝʢʪʘʟʳ

ʽʰʽʣʽʢ ʠʥʬʝʢʮʠʷ ץʨʩʘײפ

ɸʩʧʠʨʘʮʠʦʥʜʳ ʧʥʝʚʤʦʥʠʷ

ᴇʢʧʝ ʛʠʧʦʧʣʘʟʠʷʩʳ
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˞̔̑̆̓ ρσ - ̊ ̨̑̆̒̓̆̎  ̅̆̎̆ ̒́̌̍́ ̜ ̜̙̂̏̊̎́ 

 

 
˞̔̑̆̓ ρτ - ̊ ̨̑̆̒̓̆̎  ̜̜̜̇̎̒ ̜̙̂̏̊̎́ 

 
˚ ̨̑̆̒̓̆̎  ̅̆̎̆ ̒́̌̍́ ̜ ̜̙̂̏̊̎́ ̓̆ ̓ ̍̆̎ ̒́̌̍́ ̓́ ̜ 
(500,0-ρπππȟπ ̄̑Ɋ ̎ ̑̆̒̓̆̌̆̑ ̋ ̨̨̙̑̒̆̓̋ ρτȟυϷȟ ́̌ 
̜̜̜̇̎̒̎́ ̜̜̂́̊̌́̎̒̓ υ ̜̇̌ ̨̨̙̎̅̆ ̜̜̒́̌̒̓̑ ́̎̅́ ̆̑ 
̜̂́̌́̎  ̜̜̜̓̔̌̔ ɉυφȟρχϷɊ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍̍̆̎ ̨̇̉ 
̠́ ̜̓́̌́̅ 
˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑Ȣ 
˓̜́̌̐ ̋ ̨̙̑̒̆̓̋ ̜̙̂̏̊̎́ ̜̐̆̑̉̎́̓́̌̅ ̨̌̍ ςπρπ 
̜̜̇̌̅́̑ ̇̏ ̜́̑ ̋ ̨̙̑̒̆̓̋ ̋ ̨̑̒̆̓̆̅Ȣ ˛̜̎  ̨̨̙̎̅̆ 
̜́̎̓̆̎́̓́̌̅ ̨̌̍ ̋ ̐ ̨̋̆̈̅̆̒̆̅ ɉυυȟψϷɊȢ  
˜̜̆̑̉̎́̓́̌̅ ̨̌̍ ̋ ̨̂̎̆̒̆ ςπ-σπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ 
̊̆̌̅̆̑̅̆ ɉττȟςϷɊȟ ̨̙́̋̔̆̑̌̋ ́̒ ̜̎ ́̎ ̨́̎̆̍̎̆̈ ̂́̑ 
ɉςπȟχυϷɊ ̊̆̌̅̆̑̅̆ ̨̋̆̈̅̆̒̆̅ 
˜̜̆̑̉̎́̓́̌̅ ̨̨̌̍̎ ̨̨̎̆̄̈̄ ̨̒̆̂̆̐̓̆̑ȡ  ̜́̎́̒̎̅́ ̂̏̌ ́̎ 
̜̜̓̎̒ ́̌̔ ̇ ̨̨̊̆̒̎  ̜́̔̑̔̌́̑ȟ ̜́̔̑ ̅ ̨̑̆̇̆̌ 
̞̠̐̑̆̋̌́̍̐̒̉ȟ ̇ ̨̨̨̋̓̌̋̓  ̨̈̌̔ ̨́̔̐ȟ ̜̜̒̏̈̌̍́̌ ̜̃̉̑̔̒̓ 
̗̠̉̎̆̋̉̌́̑̕ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
˜̜̆̑̉̎́̓́̌̅ ̨̌̍ ̨̨̙̎̅̆ ̆̄̆̑ ̇ ̨̨̋̓̌̋ ̨̨̍̆̑̈̍ ̜̙̂̏̊̎́ 
̓́̌̅́̔ ́ ́̌̒́  ̆̑̓̆ ̜̎̆̏̎́̓́̌̅ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋ ̜̂́̒̍ 
ɉφπϷɊ  ̜̂̏̌̐ ̜̜̓́̂̌̅Ȣ στ-σχ ̜́̐̓́̌  ̐̆̎ ςς-ςψ ̜́̐̓́̌  
̎ ̨̑̆̒̓̆̌̆̑̅  ̋ ̨̨̙̑̒̆̓̋ ̨̨̙̆̋̎ ̜̏̑̎̅́Ȣ  

̑  ̜ ̎̆̍̆̒̆ ̎ ̑̆̒̓̆ ̇́ ̜̎́̎ ́̑́ ́̎̅́ ̜̐̆̑̉̎́̓́̌̅ 
̨̨̌̍̎ ̨̒̆̂̆̂ ̋̐̆ ̜́̓̆̌̆̋̓́̈ ȟ ̎ ̨̑̆̒̓̆̎  ̑̒́ ̨̨̨̙̌̋ 
̜̜̅́̍̔̎  ̨̨̋̅̑̔ ̜̒̉̎̅̑̏̍ȟ ̜̒̆̑̏̈̅ ̨̨̑ ̨̅ ̠̐̎̆̃̍̏̎̉ Ȣ 
˜̝̜̆̑̉̎́̓́̌̅ ̨̨̌̍̎  ̜̜̜̑̌̍̎̅́ ̅̆̎̆ ̒́̌̍́ ̜ υππȟπ 
̅̆̎ ρπππȟπ ̄̑́̍̍ ́ ̨̨̅̆̊̎̄ ̎ ̑̆̒̓̆̌̆̑ ɉχπϷɊ̇ ̎̆ ̜̜̜̇̎̒ 
̆̑ ̂́̌́ɉυυȟφϷɊȟ ̎ ̑̆̒̓̆̌̆̑ ̨̇̉ ̨̋̆̈̅̆̒̆̅  
̜̜̒̎̒̓́̑.  

˓ ̨̋̓ ̊̆̌̄̆ ̜́̌̅̎ ́̌́ ̨̨̓̑̋̆̌̐ȟ ̔́ ̜̜̓̎̅́ ̝̔̌̓̑́ 
̜̜̜̅̂̒̓  ̨̈̆̑̓̓̆̔̅  ̜̜̍́̈̎ ̓ ̨̨̒̎̅̑̔Ƞ 
ˑ̜̆̎̒́̔̌ ̜ ̇́ ̜̒ȟȟ ̜̜̒̏̈̌̍́̌ ̗̠̉̎̆̋̉̕ ̙̏́ ̜̓́̑ 
̗̠̒́̎́̉̌́̎ ́̎ ̋̆̈̅̆ ́̎́ ̇ ̨̨̨̋̓̌̋̓  ̇̏̒̐́̑̌́̔Ƞ 
ˢ̜́̌  ̜́̑́̒̎̅́ ́ ́̑̓̔ ̨̒ ̇ ̜̜̍̒̓́̑̎  ̇́ ̒́̑̓̔Ƞ 
˜̝̜̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̓́̑̅́ ̒́̌̍́ ̜ ̓̆ ́̈  ̎ ̑̆̒̓̆̌̆̑̄̆ 
̋ ̍̆̋ ̋ ̨̑̒̆̓̔̅  ̜̒́̐́̒̎ ̇̏ ̜́̑̌́̓̔Ȣ 
̇ ̨̨̋̓̌̋  ́ ̜̜̍̎ ̇ ̨̑̄̈̔  ̜̓̔̑́̌ ̜́̑̎́̊ ̜̅́̊̎̅́̌ ́̎ 
̜̋̌̉̎̉̋́̌  ̖̜́̓̓́̍́̌́̑̅ ́̓́  ̓ ̑̅̆ ̒́ ̓́̔ȟ  
̇ ̨̨̨̋̓̌̋̓  ́̒ ̜̜̎̔̌́̑̎ ̔́ ̜̜̓̎̅́ ̜́̎ ̓́̔ ́ȟ   ̜́̌̐ ́ 
̨̋̆̌̓̑̔̄̆ ̇ ̎̆ ̑̒́  ̨̨̨̙̌̋ ̎ ̨̑̆̒̓̆̎  ̇́ ̜̅́̊̎ ̂́ ́̌́̔Ȣ 
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˝Ȣ˓Ȣ ˞ˍ˚˞˨˔ˎˍ˒ˏˍȟ ˍȢ ˒˝ ˍ˘˕ ˨˔˨ȟ ˓Ȣ ˎˍ˖˙ˍˢˍ˚˛ˏˍȟ ˍȢ ˓ˍ˝ ˨˚ˎ˒˗˛ˏˍȟ  
˜Ȣ ̱ ˎˑˍ˥˨˙˛ˏˍȟ ˠȢ ˎ ˠː˕ˎˍ˒ˏˍȟ ˍȢ ̋ ˍˢˍ˟ˍ˒ˏ 

˗́̆̅̑́̕  ̜̉̎̓̆̑̎́̓̔̑  ̉ ̜̑̆̈̉̅̆̎̓̔̑ ̙́̋̔̆̑̒̓̃̔  ̉ ̄̉̎̆̋̏̌̏̄̉̉ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̉̎́̌̎̊ ˙̗̆̅̉̉̎̒̋̉̊ ˠ̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕  

̄Ȣˍ̜̌̍́̓ȟ ˗̖́̈́̒̓́̎ 
 

˝ˍ˔ˎ˛˝ ˜˛˗˛˔ˍ˟˒˘ˬ ˜˒˝˒˚ˍ˟ˍ˘˩˚˛˖ ˞˙˒˝˟˕ ˏ ˞ ˏˬ˔˕ ˞˛ ˞˝˛˗˛˙ ˎ˒˝˒˙˒˚˚˛˞˟˕ 
 

˝̟̆̈̍̆ȡ ˏ  ̝̒̓́̓̆ ̠̑́̒̒̍́̓̑̉̃́̆̓̒ ̝̜̑̆̈̔̌̓́̓ ̑̆̓̑̏̒̐̆̋̓̉̃̎̏̄̏ ́̎́̌̉̈́  ̜̖̐̑̆̇̅̆̃̑̆̍̆̎̎  ̑̏̅̏̃ ̉  ̝̐̆̑̉̎́̓́̌̎̏̊  ̒̍̆̑̓̎̏̒̓̉Ȣ 
C̏ ̏̓̃̆̓̒̃̉̆  ̘̋̏̌̉̆̒̓̃́ ̜̖̐̑̆̇̅̆̃̑̆̍̆̎̎ ̑̏̅̏̃  ̝̐̆̑̉̎́̓́̌̎̏̊  ̒̍̆̑̓̎̏̒̓̉  ̒̑̆̅̉ ̙̜̖̎̆̅̏̎̏̆̎̎ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̐̑̉̉̎. 
˜̜̑̆̅̌̏̇̆̎ ̗̑̆̋̏̍̆̎̅́̉̉ ̐̏ ̜̠̟̃̃̌̆̎̉ ̅́̎̎̏̄̏ ̃̉̅́ ̠̏̒̌̏̇̎̆̎̉ ̂̆̑̆̍̆̎̎̏̒̓̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̐̑̆̇̅̆̃̑̆̍̆̎̎̆ ̜̑̏̅ȟ̝̠̐̆̑̉̎́̓́̌̎́  ̝̒̍̆̑̓̎̏̒̓,̑ ̠̠́̎ ̝̠̎̆̏̎́̓́̌̎́ ̝̒̍̆̑̓̎̏̒̓ȟ ̝̠́̎̓̆̎́̓́̌̎́ 
̝̒̍̆̑̓̎̏̒̓ȟ ̝̠̉̎̓̑́̎́̓́̌̎́ ̝̒̍̆̑̓̎̏̒̓ȟ ̜̙̎̆̃̎́̉̃́̎̉̆ ̂̆̑̆̍̆̎̎̏̒̓̉Ȣ 
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ANALYSIS OF PERINATAL DEATH DUE TO A PREGNANCY 
 
Resume: This article considers the results of a retrospective analysis of premature birth and perinatal mortality. Conformity the number of 
premature birth of the perinatal mortality among preemies depending on the reasons. Here was suggested recommendations on the 
identification of this type of pregnancy complications. 
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˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̋́̆̅̑́̕ ˜˙˞˜ȟ̄Ȣˍ̜̌̍́̓ 
 

˗ˍ˚ˑ˕ˑ˛˔˚˨˖ ˏˠ˘˩ˏ˛ˏˍː˕˚˕˟ 
 

˝́̒̐̑̏̒̓̑́̎̆̎̉̆ ̞̎̅̏̋̑̉̎̎̏̊ ̐́̓̏̌̏̄̉̉ȟ ̠̑́̒̓̔́̚ ̘́̒̓̏̓́ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ȟ ̘̠̎́̈̎́̆̎̉ ̗̉̓̏̒̓́̓̉̋̏̃ ̃ ̐̏̃̒̆̅̎̆̃̎̏̊ 
̘̃̑́̆̂̎̏̊ ̐̑́̋̓̉̋̆ȟ ̙̉̑̏̋̏̆ ̐̑̉̍̆̎̆̎̉̆ ̝̜̖̄̏̑̍̏̎́̌̎ ̍̆̓̏̅̏̃ ̗̗̋̏̎̓̑́̆̐̉̉ȟ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̝̜̖̃́̄̉̎́̌̎ ̓́̍̐̏̎̏̃ȟ 
̘̖̄̉̄̉̆̎̉̆̒̋̉ ̐̑̏̋̌́̅̏̋ ɂ ̃̒̆ ̞̓̏ ̐̑̆̅̑́̒̐̏̌́̄́̆̓ ̋ ̠̈́̂̏̌̆̃́̎̉̍ ̖̎̉̇̎̉ ̏̓̅̆̌̏̃ ̐̏̌̏̃̏̊ ̜̒̉̒̓̆̍ȟ ̜̖̏̂̔̒̌̏̃̌̆̎̎ 
̜̅̑̏̇̇̆̐̏̅̏̂̎̍̉ ̄̑̉̂́̍̉ ̑̏̅́ #ÁÎÄÉÄÁȢ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̝̋́̎̅̉̅̏̈̎̊̃̔̌̃̏̃́̄̉̎̉̓ȟ ̜̅̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ȟ ̍̉̋̑̏̌̏̑́̕Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˏ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̘̠̏̓̍̆́̆̓̒ ̘̝̜̈̎́̉̓̆̌̎̊ 
̑̏̒̓ ̉ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ χυɀ
ψπϷ ̇̆̎̉̎̚ ̠̐̆̑̆̎̏̒̓ ̃ ̘̓̆̆̎̉̆ ̇̉̈̎̉ ̖̠̏̓ ̜̂ ̏̅̉̎ 
̞̐̉̈̏̅ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́ȟ ́ ̔ τπɀ45% 
̠̑́̈̃̉̃́̆̓̒ ̐̏ ̋̑́̊̎̆̊ ̍̆̑̆ ̏̅̉̎ ̗̑̆̉̅̉̃Ȣ υϷ ̇̆̎̉̎̚ ̃̏ 
̃̒̆̍ ̍̉̑̆ ̟̒̓̑́̅́̓ ̗̟̑̆̉̅̉̃̉̑̔̉̍̚ ̝̝̜̃̔̌̃̏̃́̄̉̎́̌̎̍ 
̋́̎̅̉̅̏̈̏̍ȟ ̠̅̌ ̋̏̓̏̑̏̄̏ ̖́̑́̋̓̆̑̎̏ ̓̑̉ ̉̌̉ ̂̏̌̆̆ 
̞̐̉̈̏̅̏̃ ̠̏̂̏̒̓̑̆̎̉ ̗̉̎̆̋̉̉̕ ̃ ̘̓̆̆̎̉̆ ̄̏̅́Ȣ ɍρ-8] 
˪̠̓̉̏̌̏̄̉Ȣ ˪̘̓̉̏̌̏̄̉̆̒̋̉̍ ́̋̓̏̑̏̍̕ ̠̠̟̠̃̌̓̒ 
̜̅̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ ̑̏̅́ #ÁÎÄÉÄÁȟ ̐̑̉̎́̅̌̆̇́̉̆̚ ̋ 
̒̆̍̆̊̒̓̃̔ #ÒÙptococcaceaeȢ ˗̌̆̓̋̉ ̄̑̉̂́ ̟̉̍̆̓ ̟̏̋̑̔̄̌̔ 
̉̌̉ ̝̟̏̃́̌̎̔ ̏̑̍̔̕ȟ ̜̑́̈̍̆̑ ̝̟̃́̑̉̑̔̓ ̏̓ ρȟυ ̅̏ ρπ ̍̋̍Ȣ ˠ 
̜̖̅̑̏̇̇̆̐̏̅̏̂̎ ̄̑̉̂̏̃ ̎̆̓ ̉̒̓̉̎̎̏̄̏ ̗̠̍̉̆̌̉ȟ ̏̎̉ 
̟̏̂̑́̈̔̓ ̗̐̒̆̃̅̏̍̉̆̌̉̊ȟ ̜̋̏̓̏̑̊ ̠̏̑̍̉̑̔̆̓̒̕ ̈́ ̘̒̆̓ 
̠̔̅̌̉̎̆̎̉ ̋̌̆̓̏̋ ̄̑̉̂́ ̉ ̠̑́̒̐̏̌̏̇̆̎̉ ̖̉ ̃ ̗̆̐̉Ȣ 
˜̗̒̆̃̅̏̍̉̆̌̉̊ ̙̌̉̆̎ ̏̂̆̊̚ ̘̏̂̏̌̏̋̉ ̉ ̐̆̑̆̄̏̑̏̅̏̋Ȣ 
ˑ̜̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ ̃ ̖̍̆̒̓́ ̘̠̒̏̌̆̎̆̎̉ 
̗̠̐̒̆̃̅̏̍̉̆̌̉ ̍̏̄̔̓ ̘̜̝̜̏̓̐̏̋̏̃̃́̓̂̌́̒̓̏̒̐̏̑ ɉ̜̄̑̔̐̐ 
̘̟̖̠̐̏̋̔̉̒̚ ̋̌̆̓̏̋Ɋȟ ́ ̃̎̔̓̑̉ ̗̠̐̒̆̃̅̏̍̉̆̌̉ ̍̏̄̔̓ 
̝̠̏̑̍̉̑̏̃́̓̒̕ ̜̋̏̌̂̏̃̉̅̎̆ ̠̃̈̅̔̓̉ȟ ̉̈ ̜̖̋̏̓̏̑ 
̟̠̏̂̑́̈̔̓̒ ̖̜̌́̍̉̅̏̒̐̏̑Ȣ ˏ ̗̐̑̏̆̒̒̆ ̉̎̃́̈̉̉ ̜̂̌́̒̓̏̒̐̏̑ 
̜̖̅̑̏̇̇̆̐̏̅̏̂̎ ̄̑̉̂̏̃ ̟̠̓̑́̎̒̏̑̍̉̑̔̓̒̕ ̃ 
̗̐̒̆̃̅̏̍̉̆̌̉̊Ȣ ˑ̜̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ ̠̠̟̠̃̌̓̒ 

̞́̑̏̂́̍̉Ȣ ˚́̉̂̏̌̆̆ ̠̠̂̌́̄̏̐̑̉̓̎́ ̓̆̍̐̆̑́̓̔̑́ ̠̅̌ ̖̉ 
̑̏̒̓́ ςρɀσχЈ˞ȟ ̑˚ φȟπɀφȟυȢ ˑ̜̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ 
̑̏̅́ Candida ̐ ̟̏̄̉̂́̓ ̐̑̉ ̠̘̋̉̐̆̎̉̉ ̃ ̘̓̆̆̎̉̆ ρπ-σπ ̍̉̎ȟ 
̜̟̃̅̆̑̇̉̃́̓ ̃̏̈̅̆̊̒̓̃̉̆ ̖̒̔̏̄̏ ̐́̑́ ̓̆̍̐̆̑́̓̔̑̏̊ ωπɀ
ρρπЈ˞ ̃ ̘̓̆̆̎̉̆ σπ ̍̉̎ȟ ̍̏̄̔̓ ̝̅̌̉̓̆̌̎̏ ̖̝̠̎́̏̅̉̓̒ ̃ 
̘̝̏̆̎ ̜̖̋̉̒̌ ̖̒̑̆̅́ ɉ̑˚ ςȟυɀσȟπɊȟ ̖̠̏̓ ̑́̈̃̉̓̉̆ ̖̉ 
̠̠̈́̍̆̅̌̆̓̒Ȣ ˑ̠̌ ̘̠̔̎̉̓̏̇̆̎̉ #ÁÎÄÉÄÁ ̃ ̘̋́̆̒̓̃̆ 
́̎̓̉̒̆̐̓̉̋̏̃ ̝̟̉̒̐̏̌̈̔̓ ̏̑̍́̌̉̎̕ȟ ̖̌̏̑́̍̉̎ȟ ̟̋́̑̂̏̌̏̃̔ 
̉ ̟̂̏̑̎̔ ̜̋̉̒̌̏̓ȟ ̜̍̆̅̎̊ ̋̔̐̏̑̏̒Ȣ 
ˏ υτɀχφϷ ̘̒̌̔́̆̃ ̃̏̈̂̔̅̉̓̆̌̆̍ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ 
̠̠̠̋́̎̅̉̅̏̈́̃̌̆̓̒ Candida albicansȟ ̃ ̖̅̑̔̄̉ ̘̠̖̒̌̔́ 
̟̏̂̎́̑̔̇̉̃́̓C. glabrata, C. tropicalis, C. guillermondii, C. 
parapsilosis, C. kefir [1ɀ8]. 
ˏ̜̅̆̌̉̍ ̓̑̉ ̜̖̏̒̎̏̃̎ ́̋̓̏̑́̕ ̜̈́̉̓̚ ̍́̋̑̏̏̑̄́̎̉̈̍́ȟ 
̠̟̖̐̑̆̐̓̒̓̃̔̉̚ ̟̑́̈̃̉̓̉ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ 

¶ ˚̝̜̏̑̍́̌̎̊ ̒̏̒̓́̃ ̜̍̉̋̑̏̌̏̑̕ ̃̌́̄́̌̉́̚Ȣ ˞̑̆̅̎̆̆ 
̘̋̏̌̉̆̒̓̃̏ ̞̜̖́̑̏̂̎ ̉ ̞̜̖́̎́̑̏̂̎ ̍̉̋̑̏̏̑̄́̎̉̈̍̏̃ 
̃̏ ̃̌́̄́̌̉̎̏̍̚ ̠̏̓̅̆̌̆̍̏̍ ̃ ̎̏̑̍̆ ̠̒̏̒̓́̃̌̆̓ ρπυɀ
108 ˗˛˒Ⱦ̍̌ȟ ́ ̖̉ ̙̒̏̏̓̎̏̆̎̉̆ ɂ ρπ ȡ ρȢ ˏ 
̗̍̉̋̑̏̂̉̏̆̎̏̈̆ ̃̌́̄́̌̉́̚ ̇̆̎̉̎̚ ̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ 
̃̏̈̑́̒̓́ ̟̐̑̆̏̂̌́̅́̓ 
̗̟̗̜̐̆̑̏̋̒̉̐̑̏̅̔̉̑̔̉̆̌́̋̓̏̂́̉̌̌̚ ɉωυ-98%). 
˗̠̏̌̏̎̉̈̉̑̔ ̟̒̌̉̈̉̒̓̔ ̃̌́̄́̌̉́̚ȟ ̌́̋̓̏̂́̋̓̆̑̉̉ 
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̘̟̔́̒̓̃̔̓ ̃ ̏̑̍̉̑̏̃́̎̉̉̕ ̞̘̋̏̌̏̄̉̆̒̋̏̄̏ ̝̂́̑̆̑́ ̉ 
̘̟̏̂̆̒̐̆̉̃́̓ ̓̆̍ ̜̒́̍̍ ̝̑̆̈̉̒̓̆̎̓̎̏̒̓ ̝̃́̄̉̎́̌̎̏̄̏ 
̂̉̏̓̏̐́Ȣ ˛̜̒̎̏̃̎̍ ̖̍̆́̎̉̈̍̏̍ȟ ̘̟̏̂̆̒̐̆̉̃́̉̍̚ 
̗̟̋̏̌̏̎̉̈́̉̏̎̎̔ ̝̑̆̈̉̒̓̆̎̓̎̏̒̓ ̝̃́̄̉̎́̌̎̏̄̏ 
̂̉̏̓̏̐́ ̠̠̠̃̌̆̓̒ ̖̉ ̝̒̐̏̒̏̂̎̏̒̓ ̋ 
̟̋̉̒̌̏̓̏̏̂̑́̈̏̃́̎̉Ȣ ˏ ̎̏̑̍̆ ̑˚ ̜̒̑̆̅ ̃̌́̄́̌̉́̚ 
̠̒̏̒̓́̃̌̆̓ σȟψɀτȟυȢ ˗̑̏̍̆ ̓̏̄̏ȟ ̜̈́̉̓̎̆̚ ̒̃̏̊̒̓̃́ 
̗̌́̋̓̏̂́̉̌̌ ̟̠̑̆́̌̉̈̔̓̒ ̐̏-̑́̈̎̏̍̔ȡ ̈́ ̘̒̆̓ 
̘́̎̓́̄̏̎̉̒̓̉̆̒̋̏̊ ́̋̓̉̃̎̏̒̓̉ȟ ̜̖́̅̄̆̈̉̃̎ ̒̃̏̊̒̓̃ȟ 
̒̐̏̒̏̂̎̏̒̓̉ ̗̝̐̑̏̅̔̉̑̏̃́̓ ̗̌̉̈̏̉̍ȟ ̝̐̆̑̆̋̉̒ 
̃̏̅̏̑̏̅́Ȣ 

¶ ˙̜̆̒̓̎̆ ̜̐̑̏̓̉̃̏̄̑̉̂̋̏̃̆ ̉ ̜̐̑̏̓̉̃̏̍̉̋̑̏̂̎̆ 
̜́̋̓̏̑̕ȟ ̜̒̉̎̓̆̈̉̑̔̆̍̆ ̒̌̉̈̉̒̓̏̊ ̃̌́̄́̌̉́̚ȡ 
̓̑́̎̒̆̑̑̉̎̕ȟ ̌́̋̓̏̆̑̑̉̎̕ȟ ̗̌̉̈̏̉̍ȟ ̗̆̑̔̌̏̐̌́̈̍̉̎ȟ 
̂̆̌̋̉ ̏̒̓̑̏̊ ̜́̈̕ ̉ ̅̑Ȣ ˚̆̅̏̒̓́̓̏̋ ̜̖̎̆̋̏̓̏̑ ̉̈ ̖̎̉ȟ ̃ 
̘́̒̓̎̏̒̓̉ ̓̑́̎̒̆̑̑̉̎́̕ȟ ̐̑̆̅̑́̒̐̏̌́̄́̆̓ ̋ ̟̑́̈̃̉̓̉ 
̋́̎̅̉̅̏̈́Ȣ 

¶ ˕̠̍̍̔̎̎́ ̒̉̒̓̆̍́ ɂ ̎́̉̂̏̌̆̆ ̜̅̆̊̒̓̃̆̎̎̊ ̖̍̆́̎̉̈̍ 
̜̈́̉̓̚ ̏̓ ̟̜̖̌̂ ̜̖̐́̓̏̄̆̎̎ ́̄̆̎̓̏̃ȟ ̜̋̏̓̏̑̊ 
̘̠̏̂̆̒̐̆̉̃́̆̓̒ȡ 

ɀ ̗́̄̏̉̓̏̈̏̍̕ȟ ̠̜̏̒̔̆̒̓̃̌̆̍̍̚ ̍́̋̑̏́̄́̍̉̕ ̉ 
̎̆̊̓̑̏̉̌́̍̉̕Ƞ 

ɀ ˟ -̗̌̉̍̏̉̓́̍̉̕ ̜̖̑́̈̎ ̠̗̐̏̐̔̌̉̊Ƞ 
ɀ ́ ̎̓̉̓̆̌́̍̉ ɂ ̉ ̍̍̔̎̏̄̌̏̂̔̌̉̎́̍̉ ̖̃̒̆ ̋̌́̒̒̏̃Ȣ 
˛̠̒̎̏̃̎́ ̝̑̏̌ ́̎̓̉̓̆̌ ̃ ̈́̉̓̆̚ ̏̓ ̗̉̎̆̋̉̉̕ ̟̘̠̈́̋̌́̆̓̒ ̃ 
̂̌̏̋̉̑̏̃́̎̉̉ Candida ̑ ̗̆̆̐̓̏̑̏̃ ̉ ̘̖̌̉̓̉̆̒̋̉ ̆̑̍̆̎̓̏̃̕ 
̠̃̏̈̂̔̅̉̓̆̌Ȣ 
˗ ̟̑́̈̃̉̓̉ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́ ̍̏̇̆̓ 
̝̐̑̉̃̏̅̉̓ ̉̈̍̆̎̆̎̉̆ ̝̄̏̑̍̏̎́̌̎̏̄̏ ̏̎́̕ ̈́ ̘̒̆̓ȡ 
̜̙̠̐̏̃̆̎̉ ̠̒̏̅̆̑̇́̎̉ ̄̌̉̋̏̄̆̎́ ̃ ̞̗̖̐̉̓̆̌̉̏̉̓́Ƞ 
̒̅̃̉̄̏̃ ̑˚Ƞ ̠̐̑̍̏̄̏ ̟̒̓̉̍̔̌̉̑̔̆̄̏̚ ̠̅̆̊̒̓̃̉ ̞̒̓̑̏̄̆̎̏̃ 
̎́ ̑̏̒̓ ̄̑̉̂̏̃ȟ ̜̙̠̐̏̃̆̎̉ ̝̃́̄̉̎́̌̎̏̄̏ ̞̠̐̉̓̆̌̉ ̋ 
̄̑̉̂́̍ȟ ̘̓̏ ̒̐̏̒̏̂̒̓̃̔̆̓ ̖̉ ̘̙̌̔̆̊ ́̅̄̆̈̉̉Ƞ ̠̔̄̎̆̓̆̎̉ 
̖̍̆́̎̉̈̍̏̃ ̉̍̍̔̎̎̏̊ ̜̈́̉̓̚Ȣ 
˟́̋ȟ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉ ̝̝̜̃̔̌̃̏̃́̄̉̎́̌̎̊ ̋́̎̅̉̅̏̈ 
̠̑́̈̃̉̃́̆̓̒ ̃ σπɀτπϷ ̘̒̌̔́̆̃ȟ ̘̓̏ ̏̂̔̒̌̏̃̌̆̎̏ 
̠̉̈̍̆̎̆̎̉̍̉ ̝̄̏̑̍̏̎́̌̎̏̄̏ ̂́̌́̎̒́ ̃̏ ̠̃̑̆̍ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̎́̋̏̐̌̆̎̉̆̍ ̄̌̉̋̏̄̆̎́ ̃ ̞̝̜̖̐̉̓̆̌̉́̌̎ 
̖̋̌̆̓̋́ ̃ ̠̒̃̈̉ ̒ ̘̔̃̆̌̉̆̎̉̆̍ ̘̋̏̌̉̆̒̓̃́ ̞̒̓̑̏̄̆̎̏̃ȟ 
̜̉̍̍̔̎̏̒̔̐̑̆̒̒̉̃̎̍ ̅̆̊̒̓̃̉̆̍ ̜̃̒̏̋̏̄̏ ̠̔̑̏̃̎ 
̐̑̏̄̆̒̓̆̑̏̎́ ̃ ̜̒̃̏̑̏̓̋̆ ̋̑̏̃̉Ȣ 
˝̘̜́̈̌̉̎̆ ̠̠̒̏̒̓̏̎̉ȟ ̠̐̑̉̃̏̅̉̆̚ ̋ ̟̔̄̎̆̓̆̎̉ ̉̍̍̔̎̎̏̊ 
̜̒̉̒̓̆̍ ̍́̋̑̏̏̑̄́̎̉̈̍́ȟ ̎́̐̑̉̍̆̑ ̜̄̉̐̏̃̉̓́̍̉̎̏̈ȟ 
̖̘̑̏̎̉̆̒̋̉̆ ̠̈́̂̏̌̆̃́̎̉ȟ ̜̓̑́̃̍ȟ ̗̏̐̆̑́̉̉ȟ ̐̑̉̆̍ 
́̎̓̉̂̉̏̓̉̋̏̃ȟ ̗̉̓̏̒̓́̓̉̋̏̃ȟ ̘̠̌̔̆̃́ ̠̓̆̑́̐̉ȟ ̓́̋̇̆ ̍̏̄̔̓ 
̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̟̑́̈̃̉̓̉ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ 
ˏ ̑́̈̃̉̓̉̉ ̋́̎̅̉̅̏̈̎̏̊ ̗̉̎̆̋̉̉̕ ̜̠̟̠̃̅̆̌̓̒ ̟̒̌̆̅̔̉̆̚ 
̞̜̓́̐ȡ 

¶ ̐̑̉̋̑̆̐̌̆̎̉̆ ɉ̠́̅̄̆̈̉Ɋ ̄̑̉̂̏̃ ̋ ̖̐̏̃̆̑̎̏̒̓̉ ̒̌̉̈̉̒̓̏̊ 
̘̏̂̏̌̏̋̉ ̒ ̆̆ ̗̋̏̌̏̎̉̈́̉̆̊Ƞ 

¶ ̐̑̏̑́̒̓́̎̉̆ ̃ ̞̐̉̓̆̌̉̊Ƞ 

¶ ̐̑̆̏̅̏̌̆̎̉̆ ̞̝̐̉̓̆̌̉́̌̎̏̄̏ ̝̂́̑̆̑́ ̒̌̉̈̉̒̓̏̊ 
̘̏̂̏̌̏̋̉Ƞ 

¶ ̐̏̐́̅́̎̉̆ ̃ ̝̟̒̏̆̅̉̎̉̓̆̌̎̔ ̝̓̋́̎ ̒̏̂̒̓̃̆̎̎̏̊ 
̐̌́̒̓̉̎̋̉Ƞ 

¶ ̐̑̆̏̅̏̌̆̎̉̆ ̜̖̓̋́̎̆̃ ̉ ̘̜̖̋̌̆̓̏̎ ̜̖̈́̉̓̎̚ 
̖̍̆́̎̉̈̍̏̃Ƞ 

¶ ̐̑̏̎̉̋̎̏̃̆̎̉̆ ̃ ̜̒̏̒̔̅Ƞ 

¶ ̠̄̆̍́̓̏̄̆̎̎́ ̗̠̅̉̒̒̆̍̉̎́̉ ̒ ̐̏̑́̇̆̎̉̆̍ ̘̜̖̑́̈̌̉̎ 
̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍Ȣ 
˗̗̠̌́̒̒̉̉̋́̉̕Ȣ ˏ̜̠̟̅̆̌̓ ̓̑̉ ̜̏̑̍̕ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ 
̋́̎̅̉̅̏̈́Ȣ 
˗̝́̎̅̉̅́̎̏̒̉̓̆̌̒̓̃̏Ȣ ˓ ́̌̏̂ ̉ ̜̃̑́̇̆̎̎̏̊ ̘̋̌̉̎̉̆̒̋̏̊ 
̜̋́̑̓̉̎ ̠̈́̂̏̌̆̃́̎̉ ̎̆̓Ȣ ˜̑̉ ̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̍ 
̉̒ ̒̌̆̅̏̃́̎̉̉ ̃ ̠̏̓̅̆̌̆̍̏̍ ̃̌́̄́̌̉́̚ ̟̏̂̎́̑̔̇̉̃́̓ ̃ 
̝̙̎̆̂̏̌̏̍ ̘̋̏̌̉̆̒̓̃̆ ̘̟̠̐̏̋̔̉̆̒̚ ̜̏̑̍̕ 
̜̖̅̑̏̇̇̆̐̏̅̏̂̎ ̄̑̉̂̏̃ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̃ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̗̠̐̒̆̃̅̏̍̉̆̌̉Ȣ ˗̝́̎̅̉̅́̎̏̒̉̓̆̌̒̓̃̏ ̍̏̇̆̓ 
̖̝̐̆̑̆̏̅̉̓ ̃ ̘̋̌̉̎̉̆̒̋̉ ̜̟̃̑́̇̆̎̎̔ ̏̑̍̔̕Ȣ˛̠̒̓̑́ ̏̑̍́̕ 
̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ ˑ ̝̝̌̉̓̆̌̎̏̒̓ ̠̈́̂̏̌̆̃́̎̉ 
̎̆ ̜̙̐̑̆̃́̆̓ ς ̍̆̒Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̆ ̟̐̑̆̏̂̌́̅́̓ 
̜̜̃̑́̇̆̎̎̆ ̐̑̉̈̎́̋̉ ̍̆̒̓̎̏̄̏ ̠̃̏̒̐́̌̆̎̉ ̝̜̃̔̌̃ȡ 

̠̄̉̐̆̑̆̍̉ȟ ̏̓̆̋ȟ ̜̠̃̅̆̌̆̎̉ȟ ̈̔̅ ̉ ̇̇̆̎̉̆Ȣˢ̘̠̑̏̎̉̆̒̋́ 
̏̑̍́̕ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ ˑ ̝̝̌̉̓̆̌̎̏̒̓ 
̠̈́̂̏̌̆̃́̎̉ ̠̒̏̒̓́̃̌̆̓ ̂̏̌̆̆ ς ̍̆̒ȟ ̐̑̉ ̞̓̏̍ ̎́ ̜̖̒̌̉̈̉̒̓ 
̘̖̏̂̏̌̏̋́ ̝̜̃̔̌̃ ̉ ̃̌́̄́̌̉́̚ ̜̜̃̑́̇̆̎ ̝̗̠̉̎̉̌̓̑́̉̕ȟ 
̖̗̠̌̉̆̎̉̈́̉ȟ ̠́̓̑̏̉̕Ȣ 
ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̠̠̒̏̒̓̏̎̉ ̝̃́̄̉̎́̌̎̏̄̏ ̗̍̉̋̑̏̆̎̏̈́ 
̗̟̋̌́̒̒̉̉̉̑̔̓̕ ̓̑̉ ̜̏̑̍̕ Candida-̗̉̎̆̋̉̉̕ ̃̌́̄́̌̉́̚Ȣ 

¶ ˎ̆̒̒̉̍̐̓̏̍̎̏̆ ̝̋́̎̅̉̅́̎̏̒̉̓̆̌̒̓̃̏ȡ ̘̋̌̉̎̉̆̒̋̉̆ 
̠̠̐̑̏̃̌̆̎̉ ̠̈́̂̏̌̆̃́̎̉ ̟̏̓̒̔̓̒̓̃̔̓ȟ ̜̅̑̏̇̇̆̐̏̅̏̂̎̆ 
̜̄̑̉̂ ̜̠̠̟̠̃̃̌̓̒ ̃ ̎̉̈̋̏̍ ̓̉̓̑̆ ɉЅ ρπ2 ̠ ˛˒Ⱦ̍̌Ɋȟ ́ ̃ 
̒̏̒̓́̃̆ ̜̖̍̉̋̑̏̂̎ ̗́̒̒̏̉́̎̓̏̃ ̝̃́̄̉̎́̌̎̏̄̏ 
̗̍̉̋̑̏̆̎̏̈́ ̟̅̏̍̉̎̉̑̔̓ ̗̜̌́̋̓̏̂́̉̌̌ ̃ ̔̍̆̑̆̎̎̏ 
̝̙̂̏̌̏̍ ̘̋̏̌̉̆̒̓̃̆ ɂ 106ɀ108 ̠ ˛Ⱦ˒ ̍̌Ȣ 

¶ ˕̜̒̓̉̎̎̊ ̋́̎̅̉̅̏̈ȡ ̜̄̑̉̂ ̜̟̃̒̓̔̐́̓ ̃ ̑̏̌̉ 
̠̍̏̎̏̃̏̈̂̔̅̉̓̆̌ȟ ̜̜̠̃̈̃́ ̘̋̌̉̎̉̆̒̋̉ ̜̟̃̑́̇̆̎̎̔ 
̋́̑̓̉̎̔ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́Ȣ 
ˑ̜̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ ̟̐̑̉̒̔̓̒̓̃̔̓ ̃ ̓̉̓̑̆ Є 
102 ̠ ˛˒Ⱦ̍̌ȟ ̗̜̌́̋̓̏̂́̉̌̌ ɂ ̃ ̜̃̒̏̋̏̍ ̓̉̓̑̆ ɉЄ 
108 ̠ ˛˒Ⱦ̍̌ɊȢ ˗́̋̉̆-̌̉̂̏ ̅̑̔̄̉̆ ̜̍̉̋̑̏̏̑̄́̎̉̈̍ 
̟̏̓̒̔̓̒̓̃̔̓ȟ ̔̒̌̏̃̎̏-̜̐́̓̏̄̆̎̎̆ ɂ ̟̐̑̉̒̔̓̒̓̃̔̓ ̃ 
̘̅̉́̄̎̏̒̓̉̆̒̋̉ ̘̜̖̎̆̈̎́̉̍ ̘̖̋̏̌̉̆̒̓̃́Ȣ 

¶ ˞̘̏̆̓́̎̉̆ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́ ̉ 
̝̂́̋̓̆̑̉́̌̎̏̄̏ ̃́̄̉̎̏̈́ȡ ̜̅̑̏̇̇̆̐̏̅̏̂̎̆ ̜̄̑̉̂ 
̘̟̔́̒̓̃̔̓ ̃ ̜̖̐̏̌̉̍̉̋̑̏̂̎ ̗̗̠̖́̒̒̏̉́̉ ̋́̋ 
̃̏̈̂̔̅̉̓̆̌̉ ̠̈́̂̏̌̆̃́̎̉Ȣ ː̜̑̉̂ ̑̏̅́ #ÁÎÄÉÄÁ 
̟̏̂̎́̑̔̇̉̃́̓ ̃ ̜̃̒̏̋̏̍ ̓̉̓̑̆ ɉЄ ρπ4 ̠ ˛˒Ⱦ̍̌Ɋ ̎́ ̏̎̆̕ 
̍́̒̒̉̃̎̏̄̏ ̘̋̏̌̉̆̒̓̃́ ɉЄ ρπ9 ̠ ˛˒Ⱦ̍̌Ɋ ̏̂̌̉̄́̓̎̏ 
̞̜̖́̎́̑̏̂̎ ̂́̋̓̆̑̉̊ ̉ ̄́̑̅̎̆̑̆̌̌ ̐̑̉ ̑̆̈̋̏̍ ̒̎̉̇̆̎̉̉ 
̗̗̋̏̎̆̎̓̑́̉̉ ̉̌̉ ̏̓̒̔̓̒̓̃̉̉ ̗̌́̋̓̏̂́̉̌̌ ɍςɀ8]. 
˗̌̉̎̉̋́Ȣ ˏ ̋̌̉̎̉̋̆ ̘̜̐́̓̏̄̎̏̍̏̎̉̎̍ ̒̉̍̐̓̏̍̏̍ 
̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̄̏ ̋́̎̅̉̅̏̈́ ̠̠̟̠̃̌̓̒ ̜̓̃̏̑̏̇̉̒̓̆ 
̜̎́̌̆̓ ̒̆̑̏-̂̆̌̏̄̏ ̗̃̆̓́ȟ ̒ ̜̋̉̒̌̍ ̖̈́̐́̏̍ȟ ̘̘̜̓̏̆̎̆ ̉̌̉ 
5ɀχ ̍̍ ̃ ̅̉́̍̆̓̑̆ȟ ̉̎̏̄̅́ ̟̠̒̌̉̃́̉̆̒̚ ̍̆̇̅̔ ̒̏̂̏̊Ȣ ˛̘́̄̉ 
̑̆̈̋̏ ̘̜̏̓̄̑́̎̉̆̎ȟ ̜̖̏̋̑̔̄̌ ̉̌̉ ̝̜̖̏̃́̌̎ ̘̏̆̑̓́̎̉̊ȟ ̋́̋ 
̜̂ ̜̃̋̑́̐̌̆̎ ̃ ̟̒̌̉̈̉̒̓̔ ̘̏̂̏̌̏̋̔ ̝̜̃̔̌̃ ̉ ̃̌́̄́̌̉́̚ȟ 
̜̎́̌̆̓ ̒̏̅̆̑̇́̓ ̜̍́̒̒ ̟̖̠̑́̈̍̎̏̇́̉̒̚ ̄̑̉̂̏̃ Candida. 
ˏ ̏̒̓̑̏̊ ̒̓́̅̉̉ ̠̈́̂̏̌̆̃́̎̉ ̜̓̃̏̑̏̇̉̒̓̆ ̐̌̆̎̋̉ Ⱥ̠̒̉̅̓Ȼ 
̐̌̏̓̎̏ȟ ̟̠̒̎̉̍́̓̒ ̒ ̓̑̔̅̏̍ȟ ̠̏̂̎́̇́ ̞̟̑̏̈̉̑̏̃́̎̎̔ 
̖̝̐̏̃̆̑̎̏̒̓ȟ ̃ ̝̙̅́̌̎̆̊̆̍ ɂ ̌̆̄̋̏Ȣ ˔́ ̘̒̆̓ ̖̉ ̠̏̓̓̏̑̇̆̎̉ 
̠̠̟̠̐̏̃̌̓̒ ̜̄̔̒̓̆ ̜̂̆̌̏̃́̓̆ ̜̓̃̏̑̏̇̉̒̓̆ ̜̠̃̅̆̌̆̎̉Ȣ 
˞̠̌̉̈̉̒̓́ ̘̏̂̏̌̏̋́ ̃ ̏̂̌́̒̓̉ ̠̐̏̑́̇̆̎̉ ̉̍̆̆̓ 
̜̟̃̑́̇̆̎̎̔ ̝̒̋̌̏̎̎̏̒̓ ̋ ̘̋̑̏̃̏̓̏̉̃̏̒̓̉ȟ ́ ̐̏ ̐̆̑̉̆̑̉̉̕ 
̘̏́̄́ ̉̎̓̆̎̒̉̃̎̏ ̄̉̐̆̑̆̍̉̑̏̃́̎́Ȣ ˔̔̅ ̘́̆̚ ̂̆̒̐̏̋̏̉̓ 
̝̜̖̂̏̌̎ ̃̏ ̠̃̑̆̍ ̗̍̆̎̒̓̑̔́̉̉ȟ ̐̏̒̌̆ ̘̖̉̈̉̆̒̋̉̕ ̎́̄̑̔̈̏̋Ȣ 
ˏ ̜̖̎̆̋̏̓̏̑ ̘̠̖̒̌̔́ ̍̏̄̔̓ ̘̝̠̏̓̍̆́̓̒ ̘̔̃̒̓̃̏ ̠̇̇̆̎̉ȟ 
̠̎̆̋̏̓̏̑́ ̝̂̏̌̆̈̎̆̎̎̏̒̓ ̐̑̉ ̘̍̏̆̉̒̐̔̒̋́̎̉̉Ȣ˝̠̆̈̋́ ̝̂̏̌ȟ 
̇̇̆̎̉̆ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̠̂̆̒̐̏̋̏̓ ̗̐́̉̆̎̓̏̋ ̐̑̉ ̜̖̐̏̌̏̃ 
̖̋̏̎̓́̋̓́ȟ ̘̓̏ ̍̏̇̆̓ ̝̐̑̉̃̏̅̉̓ ̋ ̟̏̑̍̉̑̏̃́̎̉̕ 
̘̎̆̃̑̏̓̉̆̒̋̏̄̏ ̒̉̎̅̑̏̍́Ȣ 
˘̘̆̆̎̉̆ ̐̏̋́̈́̎̏ ̝̓̏̌̋̏ ̐̑̉ ̘̎́̌̉̉̉ ̘̋̌̉̎̉̆̒̋̏̊ 
̜̋́̑̓̉̎ ̠̈́̂̏̌̆̃́̎̉ȟ ̐̏̅̓̃̆̑̇̅̆̎̎̏̊ ̘̍̉̋̑̏̒̋̏̐̉̆̒̋̉ ̉ 
̝̝̋̔̌̓̔̑́̌̎̏Ȣ˞̟̔̆̒̓̃̔̉̆̚̚ ̜̌̆̋́̑̒̓̃̆̎̎̆ ̜̏̑̍̕ 
̜̖̒̏̃̑̆̍̆̎̎ ́̎̓̉̍̉̋̏̓̉̋̏̃ ̟̐̑̆̅̐̏̌́̄́̓ ̅̃́ ̐̔̓̉ 
̠̐̑̏̎̉̋̎̏̃̆̎̉ ̐̑̆̐́̑́̓̏̃ ̃ ̝̋̑̏̃ȡ ̝̜̐̆̑̏̑́̌̎̊ȟ ̒̏ 
̜̃̒́̒̃́̎̉̆̍ ̃ ̙̘̋̉̆̎̉̋̆ȟ ̉ ̜̃̎̔̓̑̉̃̆̎̎̊Ȣ ˜̑̉ 
̃̔ ̝̝̌̃̏̃́̄̉̎́̌̎̏̍ ̋́̎̅̉̅̏̈̆ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ 
̝̠̉̒̐̏̌̈̔̆̓̒ ̜̐̆̑̃̊ ̝̐̔̓Ȣ 
˚́ ̜̃̒́̒̃́̎̉̆ ̐̑̆̐́̑́̓́ ̉ ̎́ ̑́̒̐̑̆̅̆̌̆̎̉̆ ̆̄̏ ̃ 
̏̑̄́̎̉̈̍̆ ̃̏ ̍̎̏̄̏̍ ̜̏̋́̈̃́̆̓ ̠̃̌̉̎̉̆ ̝̑́̒̓̃̏̑̉̍̏̒̓Ȣ 
˟́̋ȟ ̌̔̋̏̎́̈̏̌̕ ̠̠̠̃̌̆̓̒ ̜̃̏̅̏̑́̒̓̃̏̑̉̍̍ ̉ ̞̐̏̓̏̍̔ 
̜̂̒̓̑̏ ̉ ̘̐̏̓̉ ̝̟̐̏̌̎̏̒̓ ̜̠̃̒́̒̃́̆̓̒ȟ ́ ̃ ̋̑̏̃̉ 
̒̔̆̒̓̃̔̆̓̚ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̃ ̒̃̏̂̏̅̎̏̊ ̏̑̍̆̕Ȣ 
˜̏̒̌̆̅̎̆̆ ̏̂̔̒̌̏̃̌̉̃́̆̓ ̖̙̏̑̏̆̆ ̑́̒̐̑̆̅̆̌̆̎̉̆ ̃ ̖̇̉̅̋̉ 
̖̒̑̆̅́ ̏̑̄́̎̉̈̍́ȡ ̒̏̅̆̑̇́̎̉̆ ̐̑̆̐́̑́̓́ ̃ ̌̉̋̃̏̑̆ 
̠̐̑̉̂̌̉̇́̆̓̒ ̋ ̐̌́̈̍̆̎̎̏̊ ̗̗̋̏̎̆̎̓̑́̉̉Ȣ ˡ̌̔̋̏̎́̈̏̌ 
̒̌́̂̏ ̠̍̆̓́̂̏̌̉̈̉̑̔̆̓̒ ̘̝̟̐̆̆̎ ̉ ̜̠̃̃̏̅̉̓̒ ̘̐̏̋́̍̉ȟ ̃ 
̏̒̎̏̃̎̏̍ ̃ ̎̆̉̈̍̆̎̆̎̎̏̍ ̃̉̅̆ȟ ̞̐̏̓̏̍̔ ̐̑̉ ̒̎̉̇̆̎̉̉ 
̘̋̌̔̂̏̋̏̃̏̊ ̝̗̉̌̓̑́̉̉̕ ̆̄̏ ̜̃̃̆̅̆̎̉̆ ̠̠̈́̍̆̅̌̆̓̒ȟ ̉ 
̅̏̈́ ̐̑̆̐́̑́̓́ ̐̑̉ ̞̓̏̍ ̅̏̌̇̎́ ̜̝̂̓ ̒̎̉̇̆̎́Ȣ˜̑̉ ̘̌̆̆̎̉̉ 
̋́̎̅̉̅̏̈́ ̒̌̆̅̔̆̓ ̘̜̝̔̉̓̃́̓ ̃̉̅ ̠̃̏̈̂̔̅̉̓̆̌Ȣ ˗́̋ 
̐̑́̃̉̌̏ȟ ̠̝̏̐̑̆̅̆̌̓ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ ̐̑̆̐́̑́̓̔ ̅̏ 
̘̎́́̌́ ̘̠̌̆̆̎̉ ̋́̎̅̉̅̏̈́ ̎̆ ̠̓̑̆̂̔̆̓̒ȟ ̆̒̌̉ ̈́̂̏̌̆̃́̎̉̆ 
̜̃̈̃́̎̏ C. albicansȢ ˠ̘̝̒̓̏̊̉̃̏̒̓ ̙̓́̍̍̏̃ C. albicans ̍ ̏̇̆̓ 
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̝̠̑́̈̃̉̃́̓̒ ̐̑̉ ̖̘̖̑̏̎̉̆̒̋̉ ̖̏̑̍́̕ ̈́̂̏̌̆̃́̎̉̉ȟ ̔ ˏ˕ˤ-
̗̜̖̉̎̉̉̑̏̃́̎̎̕Ȣ ˜̑̉ ̋́̎̅̉̅̏̈̆ȟ ̜̃̈̃́̎̎̏̍ ̅̑̔̄̉̍̉ 
̃̉̅́̍̉Candidaȟ ̒̌̆̅̔̆̓ ̝̏̐̑̆̅̆̌̉̓ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̅̏ 
̘̠̌̆̆̎̉Ȣ 
ˡ̌̔̋̏̎́̈̏̌ ̑́̒̓̃̏̑̉̍ ̃ ̃̏̅̆ȟ ̜̂̒̓̑̏ ̉ ̝̟̐̏̌̎̏̒̓ 
̜̠̃̒́̒̃́̆̓̒ ̃ ̘̇̆̌̔̅̏̎̏-̙̘̋̉̆̎̏̍ ̓̑́̋̓̆Ȣ ˏ ̝̋̑̏̃ 
̐̏̐́̅́̆̓ ̂̏̌̆̆ ωπϷ ̏̓ ̠̐̑̉̎̓̏̊ ̝̃̎̔̓̑ ̜̅̏̈Ȣ 
˛̜̅̎̏̃̑̆̍̆̎̎̊ ̐̑̉̆̍ ̐̉̉̚ȟ ́ ̓́̋̇̆ ̘̠̇̆̌̔̅̏̎́ 
̝̋̉̒̌̏̓̎̏̒̓ ̎̆ ̠̟̃̌̉̓ ̎́ ̗̟́̂̒̏̑̂̉ ̐̑̆̐́̑́̓́Ȣ 
˗̗̗̏̎̆̎̓̑́̉̉ ̃ ̐̌́̈̍̆ ̠̟̎́̐̑̍̔ ̠̈́̃̉̒̓ ̏̓ ̜̅̏̈Ȣ ˜̜̉̋̏̃̆ 
̗̗̋̏̎̆̎̓̑́̉̉ ̟̠̅̏̒̓̉̄́̓̒ ̃ ̘̓̆̆̎̉̆ ρɀς ̘Ȣ ˙̖̆́̎̉̈̍ 
̠̅̆̊̒̓̃̉ ̌̔̋̏̎́̈̏̌́̕ ̠̒̃̈́̎ ̒ ̙̎́̑̔̆̎̉̆̍ ̠̏̂̑́̈̏̃́̎̉ 
̞̑̄̏̒̓̆̑̉̎́ ̉̈ ̌́̎̏̒̓̆̑̉̎́Ȣ ˡ̌̔̋̏̎́̈̏̌ ̉̎̄̉̂̉̑̔̆̓ 
̗̖̉̓̏̑̏̍ ˝τυπ-̜̈́̃̉̒̉̍̆ ̜̆̑̍̆̎̓̕ ̄̑̉̂̋̏̃̏̊ ̋̌̆̓̋̉Ȣ ˏ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̜̠̃̐̔̒̋́̆̓̒ ̌̔̋̏̎́̈̏̌̕ ̃ ̖̓́̂̌̆̓̋́ 
ɉ˙̟̉̋̏̌̋́̎̕Ɋȟ ̖̋́̐̒̔̌́ ̉ ̃ ̃̉̅̆ ̑́̒̓̃̏̑́ ̠̅̌ 
̜̖̃̎̔̓̑̉̃̆̎̎ ̉̎̔̈̉̊̕ ɉˡ̟̌̋̏̒̓́̓ɊȢ 
ˏ̜̜̃̏̅Ȣ ˜̑̉ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̍ ̋́̎̅̉̅̏̈̆ ̐̏̋́̈́̎̏ 
̐̑̉̍̆̎̆̎̉̆ ̌̔̋̏̎́̈̏̌́̕ ̐̏ ρυπ ̍̄ ̝̐̆̑̏̑́̌̎̏ ̏̅̎̏̋̑́̓̎̏Ȣ 
˜̑̉ ̗̟̑̆̉̅̉̃̉̑̔̆̊̚ ̏̑̍̆̕ ̠̈́̂̏̌̆̃́̎̉ ̌̔̋̏̎́̈̏̌̕ 
̘̟̎́̈̎́́̓ ̝̐̆̑̏̑́̌̎̏ ρυπ ̍̄ ̒ ̜̐̏̃̓̏̑̎̍ ̘̎́̈̎́̆̎̉̆̍ 
̘̆̑̆̈ σ ̠̅̎ȟ ̈́̓̆̍ ̌̔̋̏̎́̈̏̌̕ ̘̟̎́̈̎́́̓ ̐̏ ρυπ ̍̄ ̃ 
̟̎̆̅̆̌ ̝̐̆̑̏̑́̌̎̏ ̃ ̘̓̆̆̎̉̆ φ ̍̆̒Ȣˠ ̜̖̂̆̑̆̍̆̎̎ 
̏̐̑́̃̅́̎̏ ̐̑̉̍̆̎̆̎̉̆ ̗̎́̓́̍̉̉̎́ ɉ˜̗̉̍́̔̉̎̕ɊȢ 
˚̗́̓́̍̉̉̎ ɂ ̜̐̑̏̓̉̃̏̄̑̉̂̋̏̃̊ ́̎̓̉̂̉̏̓̉̋ ̉̈ ̠̑̅́ 
̐̏̌̉̆̎̏̃-̍́̋̑̏̌̉̅̏̃ȟ ̗̜̐̑̏̅̔̉̑̔̆̍̊ 

̗́̋̓̉̎̏̍̉̆̓̏̍ StreptomycesnatalensisȢ ˙̖̆́̎̉̈̍ ̠̅̆̊̒̓̃̉ 
̐̑̆̐́̑́̓́ ̖̒̏̅̆̎ ̒ ̜̓́̋̏̃̍̉ ̔ ̖̅̑̔̄̉ ̜̖̐̏̌̉̆̎̏̃ 
́̎̓̉̂̉̏̓̉̋̏̃ȡ ̗̎́̓́̍̉̉̎ ̠̜̠̒̃̈̃́̆̓̒ ̒ ̞̑̄̏̒̓̆̑̏̌̏̍ȟ 
̙̠̎́̑̔́ ̗̝̐̑̏̎̉́̆̍̏̒̓ ̜̍̆̍̂̑́̎Ȣ ˏ̝̜́̄̉̎́̌̎̆ ̘̒̃̆̉ 
˜̗̉̍́̔̉̎̕ ̘̟̠̎́̈̎́́̓̒ ̎́ ̘̝̎̏ȟ ̃ ̘̓̆̆̎̉̆ σɀφ ̒̔̓Ȣ 
˕̠̒̒̌̆̅̏̃́̎̉ ̐̏̅̓̃̆̑̅̉̌̉ ̜̟̃̒̏̋̔ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̉ 
̝̎́̅̆̇̎̏̒̓ ˜̗̉̍́̔̉̎́̕ ̐̑̉ ̘̌̆̆̎̉̉ ̜̖̂̆̑̆̍̆̎̎Ȣ˜̑̉ 
̏̒̓̑̏̍ ̝̝̃̔̌̃̏̃́̄̉̎́̌̎̏̍ ̋́̎̅̉̅̏̈̆ ̍̏̄̔̓ ̜̝̂̓ 
̝̜̉̒̐̏̌̈̏̃́̎ ̜̍̆̒̓̎̆ ̜̏̑̍̕ ̜̖́̈̏̌̏̃ ̐̑̆̐́̑́̓̏̃ȡ 
̋̌̏̓̑̉̍́̈̏̌ ̃ ̃̉̅̆ ̝̜̖̃́̄̉̎́̌̎ ̓́̂̌̆̓̏̋ ̐̏ ρππ ̍̄ ̎́ 
̘̝̎̏ ̝̉̎̓̑́̃́̄̉̎́̌̎̏ ̄̌̔̂̏̋̏ ̃ ̘̓̆̆̎̉̆ φ ̅̎̆̊Ƞ ̞̋̏̎́̈̏̌ ̃ 
̃̉̅̆ ̒̔̐̐̏̈̉̓̏̑̉̆̃ ̝̉̎̓̑́̃́̄̉̎́̌̎̏ ̄̌̔̂̏̋̏ ̃ ̘̓̆̆̎̉̆ ρτ 
̅̎̆̊ ̎́ ̘̝̎̏ ɍτɎȠ ̉̓̑́̋̏̎́̈̏̌ ɂ ̝̜̃́̄̉̎́̌̎̆ ̓́̂̌̆̓̋̉ ςππ 
̍̄ ɂ ̝̉̎̓̑́̃́̄̉̎́̌̎̏ ̄̌̔̂̏̋̏ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊ 
ɍσɎȢ˛̂̏̒̎̏̃́̎́ ̗̠̋̏̍̂̉̎́̉ ̘̖́̎̓̉̍̉̋̏̓̉̆̒̋̉ ̒̑̆̅̒̓̃ ̒ 
̍̆̓̑̏̎̉̅́̈̏̌̏̍Ȣ ˙̆̓̑̏̎̉̅́̈̏̌ ̏̂̌́̅́̆̓ 
̝̜́̎̓̉̂́̋̓̆̑̉́̌̎̍ȟ ̜̐̑̏̓̉̃̏̐̑̏̓̏̈̏̊̎̍ȟ 
̖̗̜̓̑̉̏̍̏̎́̉̅̎̍ ̅̆̊̒̓̃̉̆̍ȟ ̃̏̈̅̆̊̒̓̃̔̆̓ ̎́ ̙̐̑̏̒̓̆̊̉̆ 
̗̝̜̄̑́̍̏̓̑̉́̓̆̌̎̆ ̞̜́̎́̑̏̂̎̆ ̂́̋̓̆̑̉̉ȟ 
̝̜̄̑́̍̐̏̌̏̇̉̓̆̌̎̆ ̞̜́̎́̑̏̂̎̆ ̘̐́̌̏̋̉ ̉ ̋̏̋̋̉ȟ ̠̠̐̏̅́̃̌ 
̃ ̖̎̉ ̒̉̎̓̆̈ ˑ˚˗ ̉ ˝˚˗ȟ ̜̜̠̃̈̃́ ̖̉ ̗̟̅̆̄̑́̅́̉Ȣ 
ˏ̝̜́̄̉̎́̌̎̆ ̒̔̐̐̏̈̉̓̏̑̉̉ ˚̆̏-̐̆̎̏̓̑́̎ ̒̏̅̆̑̇́̓ ɉρ ̅̏̈́Ɋ 
ρππ ̍̄ ̍̉̋̏̎́̈̏̌́ ̉ υππ ̍̄ ̍̆̓̑̏̎̉̅́̈̏̌́Ȣ ˏ̝̜́̄̉̎́̌̎̆ 
̓́̂̌̆̓̋̉ ˗̌̉̏̎ ˑ ρππ ɉρ ̅̏̈́Ɋ ̒̏̅̆̑̇́̓ ρππ ̍̄ ̍̉̋̏̎́̈̏̌́ 
̉ ρππ ̍̄ ̍̆̓̑̏̎̉̅́̈̏̌́Ȣ 
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VULVOVAGINAL CANDIDIASIS 
  
Resume: Distribution of endocrine diseases , the growing incidence of antibiotic therapy , the appointment of cytostatics in everyday medical 
practice , the widespread use of hormonal contraceptive methods , the use of vaginal tampons , sanitary napkins - all this predisposes to 
diseases of the lower parts of the reproductive system caused by yeast fungi genus Candida. 
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ˑȢ˙Ȣ ˚ˠ˝ˍˑ˕˘˛ˏˍ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ȟ  
̋́̆̅̑́̕ ̙́̋̔̆̑̒̓̃́ ̉ ̄̉̎̆̋̏̌̏̄̉̉ Τφȟ ̄Ȣ ˍ̜̌̍́̓ȟ ˝̆̒̐̔̂̌̉̋́ ˗̖́̈́̒̓́̎ 

 
˞˛ˏ˝˒˙˒˚˚˨˖ ˏ˔ː˘ˬˑ ˚ˍ ˜˝˛ˎ˘˒˙ˠ ˏ˛˞˜ˍ˘˕˟˒˘˩˚˨ˢ ˔ˍˎ˛˘˒ˏˍ˚˕˖ ˛˝ːˍ˚˛ˏ ˙ˍ˘˛ː˛ ˟ˍ˔ˍ  

ˠ ˓˒˚˦˕˚ ˝˒˜˝˛ˑˠ˗˟˕ˏ˚˛ː˛ ˏ˛˔˝ˍ˞˟ˍ  
ɉ˛ˎ˔˛˝ ˘˕˟˒˝ˍ˟ˠ˝˨Ɋ 

 
ˏ ̝̒̓́̓̆ ̜̏̒̃̆̆̎̚ ̜̃̏̐̑̏̒ ̉ ̒̏̃̑̆̍̆̎̎̏̆ ̠̒̏̒̓̏̎̉̆ ̜̐̑̏̂̌̆̍ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̈́̂̏̌̆̃́̎̉̊ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ ɉˏ˔˛˙˟Ɋ ̔ 
̇̆̎̉̎̚ ̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ ̃̏̈̑́̒̓́Ȣ 
˟̠́̈̏̃́ ̗̠̉̎̆̋̉̕ ̠̏̒̓́̆̓̒ ̏̒̎̏̃̎̏̊ ̘̐̑̉̉̎̏̊ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ˏ˔˛˙˟ ̔ ̜̖̍̏̌̏̅ ̇̆̎̉̎̚ȟ ̜̎̆̄́̓̉̃̎̍̉ ̠̐̏̒̌̆̅̒̓̃̉̍̉ ̜̖̋̏̓̏̑ 
̠̠̠̃̌̆̓̒ ̒̎̉̇̆̎̉̆ ̘̋́̆̒̓̃́ ̇̉̈̎̉ ̃̒̌̆̅̒̓̃̉̆ ̖̘̖̑̏̎̉̆̒̋̉ ̜̖̓́̈̏̃ ̂̏̌̆̊ȟ ́ ̓́̋̇̆ ̑̉̒̋ ̏̒̌̏̇̎̆̎̉̊ȟ ̝̃̐̌̏̓ ̅̏ ̙̠̎́̑̔̆̎̉ 
̝̆̑̓̉̌̎̏̒̓̉̕Ȣ ˑ̉́̄̎̏̒̓̉̋́ ˏ˔˛˙˟ ̎̆ ̠̐̑̆̅̒̓́̃̌̆̓ ̓̑̔̅̎̏̒̓̆̊ȟ ̜̏̒̎̏̃̎̍ ̙̑̆̆̎̉̆̍ ̜̐̑̏̂̌̆̍ ˏ˔˛˙˟ ̠̠̠̃̌̆̓̒ ̠̒̃̏̆̃̑̆̍̆̎̎́ 
̅̉́̄̎̏̒̓̉̋́ ̗̉̎̆̋̉̊̕ȟ ̜̖̐̆̑̆̅́̃́̆̍ ̜̐̏̌̏̃̍ ̐̔̓̆̍ȟ ̉ ̑́̈̑́̂̏̓̋́ ̍̆̓̏̅̏̃ ̗̝̑́̉̏̎́̌̎̏̊ ̉ ̞̆̋̓̉̃̎̏̊̕̕ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̠̈́̂̏̌̆̃́̎̉ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ȟ ̗̉̎̆̋̉̉̕ȟ ̜̐̆̑̆̅́̃́̆̍̆ ̜̐̏̌̏̃̍ ̐̔̓̆̍ȟ ̜̑̆̐̑̏̅̔̋̓̉̃̎̊ 
̃̏̈̑́̒̓ȟ ̝̝̆̑̓̉̌̎̏̒̓̕ȟ ̍̉̋̑̏̌̏̑́̕ ̃̌́̄́̌̉́̚ȟ ̠́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉ȟ ̠̏̒̌̏̇̎̆̎̉ ˏ˔˛˙˟Ȣ 
 
ˏ̃̆̅̆̎̉̆Ȣ ˜̑̏̂̌̆̍́ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̈́̂̏̌̆̃́̎̉̊ ̏̑̄́̎̏̃ 
̍́̌̏̄̏ ̓́̈́ ̔ ̇̆̎̉̎̚ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̖̐̏̒̌̆̅̎̉ 
̠̅̆̒̓̉̌̆̓̉̊ ̐̑̏̅̏̌̇́̆̓ ̝̠̏̒̓́̃́̓̒ ̏̅̎̏̊ ̉̈ ̜̖̒́̍ ̜̖̃́̇̎ 
̃ ̗̍̆̅̉̉̎̆Ȣ ˪̓̏ ̠̒̃̈́̎̏ȟ ̃̏-̜̖̐̆̑̃ȟ ̒ ̖̉ ̙̉̑̏̋̉̍ 
̑́̒̐̑̏̒̓̑́̎̆̎̉̆̍ȡ ̝̔̑̏̃̆̎ ̈́̂̏̌̆̃́̆̍̏̒̓̉ 
̝̜̃̏̒̐́̌̉̓̆̌̎̍̉ ̠̈́̂̏̌̆̃́̎̉̍̉ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ 
ɉˏ˔˛˙˟Ɋ ̎̆ ̝̓̏̌̋̏ ̎̆ ̠̒̎̉̇́̆̓̒ȟ ̎̏ ̉ ̑́̒̓̆̓Ȣ ˏ˔˛˙˟ ɀ 
̘̋̌̉̎̉̆̒̋̉̊ ̒̉̎̅̑̏̍ȟ ̠̜̏̐̑̆̅̆̌̆̍̊ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ 
̋́̋ ̒̐̆̋̓̑ ̗̉̎̆̋̉̊̕ ̖̖̃̆̑̎̉ ̏̓̅̆̌̏̃ ̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ 
̓̑́̋̓́ȟ ̠̠̟̖̠̐̑̏̃̌̉̒̚ ̋́̋ ̉̈̏̌̉̑̏̃́̎̎̏̆ ̈́̂̏̌̆̃́̎̉̆ȟ 
̟̌̂̏̊ ̗̋̏̍̂̉̎́̉̉ ̞̎̅̏̍̆̓̑̉̓́ȟ ̝̒́̌̐̉̎̄̉̓́ȟ 
̝̐̉̏̒́̌̐̉̎̋̒́ȟ ̝̓̔̂̏̏̃́̑̉́̌̎̏̄̏ ̗́̂̒̆̒̒́ ̉ ̓́̈̏̃̏̄̏ 
̐̆̑̉̓̏̎̉̓́ ɍρɎȢ  ˜̏ ̜̅́̎̎̍ ̞̋̒̐̆̑̓̏̃ ˏ˛˔ȟ ̑̉̒̋ ˏ˔˛˙˟ 
̒̑̆̅̉ ̇̆̎̉̎̚ ̃ ̃̏̈̑́̒̓̆ ρυ-ρω ̌̆̓ ̠̒̏̒̓́̃̌̆̓ ̏̓ ρ ̅̏ ψϷȢ  ˏ 
20-σπϷ ̘̒̌̔́̆̃ ˏ˔˛˙˟ ̠̠̟̠̃̌̓̒ ̘̐̑̉̉̎̏̊ ̗̄̏̒̐̉̓́̌̉̈́̉̉ 
̃ ̘̄̉̎̆̋̏̌̏̄̉̆̒̋̉̆ ̗̜̒̓́̉̏̎́̑ ɍςɎȢ  
ˏ ̍̉̑̆ ̆̇̆̄̏̅̎̏ ̈́̂̏̌̆̃́̆̓ ˏ˔˛˙˟ ̏̋̏̌̏ συπ ̍̌̎Ȣ ̇̆̎̉̎̚ȟ 
̔ ̝̙̂̏̌̉̎̒̓̃́ ̉̈ ̜̖̋̏̓̏̑ ̟̠̑́̈̃̉̃́̓̒ ̖̘̑̏̎̉̆̒̋̉̆ 
̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̠̈́̂̏̌̆̃́̎̉ ̜̖̑̆̐̑̏̅̔̋̓̉̃̎ ̏̑̄́̎̏̃ȟ 
̜̋̏̓̏̑̆ ̃ ρυϷ ̘̒̌̔́̆̃ ̠̐̑̉̃̏̅̓ ̋ ̘̃̎̆̍́̓̏̎̏̊ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ́ ̃ τπ-ψυϷ ̘̒̌̔́̆̃ ̍̏̄̔̓ ̐̑̉̃̆̒̓̉ ̋ 
̟̂̆̒̐̌̏̅̉ ɍσɎȢ ˞̘̠̉̓́̆̓̒ȟ ̘̓̏ ̃ ˞˥ˍ ̂̏̌̆̆ ̏̅̎̏̄̏ ̍̉̌̌̉̏̎́ 
̇̆̎̉̎̚ ̉̍̆̌̉ ̜̏̅̎̏̋̑́̓̎̊ ̞̐̉̈̏̅ ˏ˔˛˙˟ȟ ̉̈ ̖̎̉ ̂̏̌̆̆  
ρρϷ ̒̏̒̓́̃̉̌̉ ̜̇̆̎̉̎̚ ̝̆̑̓̉̌̎̏̄̏̕ ̃̏̈̑́̒̓́ ɍτɎȢ  ˏ̏-
̜̖̃̓̏̑ȟ ̝̉̈̍̆̎̉̌̉̒ ̘̠̋̌̉̎̉̆̒̋́ ̋́̑̓̉̎́ ̉ ̖̜̉̒̏̅ ˏ˔˛˙˟ȟ 
̍̎̏̄̉̆ ̉̈ ̜̖̋̏̓̏̑ȟ ̠̉̍̆ ̒̓̆̑̓̏̆ ̍́̌̏̒̉̍̐̓̏̍̎̏̆ ̘̓̆̆̎̉̆ȟ 
̃ ̓̏ ̇̆ ̠̃̑̆̍ ̠̐̑̉̃̏̅̓ ̋ ̠̏̒̌̏̇̎̆̎̉̍ȟ ̟̉̍̆̉̍̚ ̜̒́̍̆ 
̠̜̓̇̆̌̆ ̠̐̏̒̌̆̅̒̓̃̉ ̠̅̌ ̝̠̈̅̏̑̏̃ȟ ̝̃̐̌̏̓ ̅̏ 
̖̎̆̏̂̏̅̉̍̏̒̓̉ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉Ȣ ˕̖̒̏̅́̍̉ ˏ˔˛˙˟ 
̍̏̄̔̓ ̝̒̓́̓ ̐̏̑́̇̆̎̉̆ ̖̃̎̔̓̑̆̎̎̉ ̏̑̄́̎̏̃ȟ ̠̐́̓̏̌̏̄̉ 
̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̙̎́̑̔̆̎̉̆ ̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕ȟ 
̗̉̎̉̉̑̏̃́̎̉̆̕ ̐̌̏̅́ ̉ ̅̑Ȣ 
˪̓̏ ̠̒̃̈́̎̏ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̒ ̉̈̍̆̎̆̎̉̆̍ ̖́̑́̋̓̆̑́ 
̐́̓̏̄̆̎̎̏̊ ̜̍̉̋̑̏̌̏̑̕ ̜̖̐̏̌̏̃ ̐̔̓̆̊ ̔ ̜̖̒̏̃̑̆̍̆̎̎ 
̇̆̎̉̎̚Ȣ ˒̒̌̉ ̝̙̑́̎̆ ̜̏̒̎̏̃̎̍̉ ̠̃̏̈̂̔̅̉̓̆̌̍̉ ˏ˔˛˙˟ 
̘̝̒̉̓́̌̉̒ ˒Ȣ ÃÏÌÉȟ ̒̓́̉̌̏̋̏̋̋̉̕ȟ ̜̂́̋̓̆̑̏̉̅ȟ ̋̌̏̒̓̑̉̅̉̉ȟ 
̐̆̐̓̏̒̓̑̆̐̓̏̋̏̋̋̉ ̉ ̅̑Ȣ ɍυɎȟ ̓̏ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ 
̝̙̂̏̌̉̎̒̓̃̏ ̉̒̒̌̆̅̏̃́̓̆̌̆̊ ̘̟̒̉̓́̓ ̜̏̒̎̏̃̎̍ 
̞̘̓̉̏̌̏̄̉̆̒̋̉̍ ́̋̓̏̑̏̍̕ ̖̘̑̏̎̉̆̒̋̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̗̐̑̏̆̒̒́ ̜̖̑̆̐̑̏̅̔̋̓̉̃̎ ̏̑̄́̎̏̃ ̃̏̈̂̔̅̉̓̆̌̉ ̗̉̎̆̋̉̊̕ȟ 
̜̖̐̆̑̆̅́̃́̆̍ ̜̐̏̌̏̃̍ ̐̔̓̆̍ ɉ˕˜˜˜Ɋ ɍυ-ψɎȢ  ˟́̋ȟ Chlamydia 
ÔÒÁÃÈÏÍÁÔÉÓ ̉ .ÅÉÓÓÅÒÉÁ ÇÏÎÏÒÒÈÏÅÁÅ ̝̐̑̉̂̌̉̈̉̓̆̌̎̏ ̃ τπϷ 
̘̒̌̔́̆̃ ̠̠̟̠̃̌̓̒ ̠̃̏̈̂̔̅̉̓̆̌̍̉ ˏ˔˛˙˟ ɍωɎȢ #ÈÌÁÍÙÄÉÁ 
trachomatis - ̎́̉̂̏̌̆̆ ̠̑́̒̐̑̏̒̓̑́̎̆̎̎́ ̗̠̉̎̆̋̉̕ȟ 
̠̐̆̑̆̅́̃́̆̍́ ̜̐̏̌̏̃̍ ̐̔̓̆̍ ̃ ˒̃̑̏̐̆Ȣ ˏ ςππω ̄̏̅̔ 
̞̜̋̒̐̆̑̓ ˒̃̑̏̐̆̊̒̋̏̄̏ ̟̂̑̏ ˏ˛˔ ̒̏̏̂̉̌̉̚ ̏ στσωυψ 
̘̠̖̒̌̔́  ̠̈́̑́̇̆̎̉  #ÈÌÁÍÙÄÉÁ ÔÒÁÃÈÏÍÁÔÉÓ ̃ ςσ ̖̒̓̑́̎́ ɍρπɎȢ 
˜̝̏̒̋̏̌̋̔ ̠̅́̎̎́ ̗̠̉̎̆̋̉̕ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̠̖̒̌̔́ ̉̍̆̆̓ 
̌̆̄̋̏̆ ̉ ̂̆̒̒̉̍̐̓̏̍̎̏̆ ̘̓̆̆̎̉̆ȟ ̗̜̐́̉̆̎̓ ̜̘̏̂̎̏ ̎̆ 
̟̠̏̂̑́́̓̒̚ ̈́ ̗̍̆̅̉̉̎̒̋̏̊ ̝̟̐̏̍̏̚ ɍρρɎȢ 
˜̑̉ ˏ˔˛˙˟ ̃ ̜̖̐̏̌̏̃ ̠̖̐̔̓ ̇̆̎̉̎̚ ̝̅̏̃̏̌̎̏ ̘́̒̓̏ 
̠̟̠̏̐̑̆̅̆̌̓̒ ̗̗́̒̒̏̉́̉̉ ̂́̋̓̆̑̉̊ȟ ̃̉̑̔̒̏̃ȟ ̙̖̐̑̏̒̓̆̊̉ - 
-ÙÃÏÐÌÁÓÍÁ ÇÅÎÉÔÁÌÉÕÍȟ 4ÒÉÃÈÏÍÏÎÁÓ ÖÁÇÉÎÁÌÉÓȟ ̃̉̑̔̒ ̐̑̏̒̓̏̄̏ 
̄̆̑̐̆̒́ ς ̓̉̐́ȟ Gardnerella vaginalis ̉  ̅̑Ȣ  

˙̙̜́̒̓́̂ ̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̗̉̎̆̋̉̊̕ȟ ̜̖̐̆̑̆̅́̃́̆̍ 
̜̐̏̌̏̃̍ ̐̔̓̆̍ȟ ̟̐̑̉̎̉̍́̓ ̟̔̄̑̏̇́̉̊̚ ̖́̑́̋̓̆̑Ȣ ˟́̋ȟ ̃ 
̖̒̓̑́̎́ ˒̜̃̑̏̐ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ˕˜˜˜ȟ ̘̠̎́̉̎́ ̒ φπ-̖ ̄̏̅̏̃ 
̙̐̑̏̌̏̄̏ ̃̆̋́ȟ ̜̃̑̏̒̌́ ̘̐̑́̋̓̉̆̒̋̉ ̃ σ ̑́̈́ȟ ̘̐̑̉̆̍ ̐̉̋ 
̈́̂̏̌̆̃́̆̍̏̒̓̉ ̖̠̐̑̉̏̅̉̓̒ ̎́ ̃̏̈̑́̒̓ ̏̓ ρψ ̅̏ σπ ̌̆̓Ȣ χπϷ 
̇̆̎̉̎̚ȟ ̟̖̒̓̑́̅́̉̚ ̝̒́̌̐̉̎̄̉̓̏̍ȟ ̜̂̌̉ ̍̏̌̏̇̆ ςυ ̌̆̓ȟ ̉̈ 
̖̎̉ ̝̙̂̏̌̉̎̒̓̃̏ ɉχυϷɊ ̒̏̒̓́̃̉̌̉ ̙̎̆̑̏̇́̃̉̆Ȣ 
˚̖̆̏̂̏̅̉̍̏ ̝̐̏̍̎̉̓ȟ ̘̓̏ ̅́̇̆ ̜̏̅̎̏̋̑́̓̎̊ ̞̐̉̈̏̅ ˏ˔˛˙˟  
̔ ̏̅̎̏̊  ̉̈ ̘̜̖̆̓̑̆ ̇̆̎̉̎̚ ̐̑̉̃̏̅̉̓ ̋ ̝̜̒̆̑̆̈̎̍ 
̠̏̒̌̏̇̎̆̎̉̍ȟ ̓́̋̉̍ ̋́̋ ̏̂̏̒̓̑̆̎̉̆ ˏ˔˛˙˟ȟ  ̖̘̠̑̏̎̉̆̒̋́ 
̠̓́̈̏̃́ ̝̂̏̌ȟ ̂̆̒̐̌̏̅̉̆ȟ ̞̘̠̋̓̏̐̉̆̒̋́ ̝̂̆̑̆̍̆̎̎̏̒̓Ȣ 
˟̖̑̆̋̑́̓̎̏̆ ̏̂̏̒̓̑̆̎̉̆ ̝̒́̌̐̉̎̄̏̏̏̑̉̓́̕ ̜̙̐̏̃́̆̓ ̑̉̒̋ 
̏̒̌̏̇̎̆̎̉̊ ̅̏ ψπϷ ɍρςȟ ρσɎȢ ˎ̆̒̐̌̏̅̉̆ ̐̑̉ ̘̎́̌̉̉̉ 
̖̌́̍̉̅̉̊ ̃ ̜̖̐̏̌̏̃ ̠̖̐̔̓ ̘̠̃̒̓̑̆́̆̓̒ ̃ υπϷ ̘̒̌̔́̆̃ȟ 
̄̏̎̏̋̏̋̋́ ɀ ̃  σπ-τπϷȟ ̔̑̆́̐̌́̈̍ ɀ ̃  σπϷȟ ̖̓̑̉̏̍̏̎́̅ ɀ ̃  τυ-
υπϷ ̘̒̌̔́̆̃Ȣ ˪̘̠̋̓̏̐̉̆̒̋́ ̝̂̆̑̆̍̆̎̎̏̒̓ ̘̏̓̍̆̆̎́ ̃ ω-30% 
̒̌ ̘̔́̆̃ ̔ ̇̆̎̉̎̚ ̒ ̝̜̔̑̏̄̆̎̉̓́̌̎̍ ̖̌́̍̉̅̉̏̈̏̍ ̉ ̃ τπϷ 
̘̒̌̔́̆̃ ̐̑̉ ̘̎́̌̉̉̉ ̄̏̎̏̋̏̋̋̏̃̏̊ ̗̉̎̆̋̉̉̕ ɍρτ-17]. 
˕˜˜˜ ̠̠̟̠̃̌̓̒ ̓́̋̇̆ ̘̐̑̉̉̎̏̊ ̠̓̇̆̌̏̊ ̙́̋̔̆̑̒̋̏̊ 
̐́̓̏̌̏̄̉̉ ɉ̟̠̠̎̆̑́̈̃̉̃́́̒̚ ̝̂̆̑̆̍̆̎̎̏̒̓ȟ ̜̘̐̑̉̃̎̏̆ 
̜̙̎̆̃̎́̉̃́̎̉̆ ̂̆̑̆̍̆̎̎̏̒̓̉ȟ ̜̐̑̆̇̅̆̃̑̆̍̆̎̎̊ ̜̑́̈̑̃ 
̐̌̏̅̎̏̄̏ ̜̠̐̔̈̑ȟ ̜̐̏̒̌̆̑̏̅̏̃̊ ̞̎̅̏̍̆̓̑̉̓ȟ 
̖̏̑̉̏́̍̎̉̏̎̉̓ȟ ̗̐̌́̆̎̓̉̓ȟ ̃̎̔̓̑̉̔̓̑̏̂̎̏̆ 
̗̉̎̉̉̑̏̃́̎̉̆̕ ̉ ̐̏̑̏̋̉ ̠̑́̈̃̉̓̉ ̐̌̏̅́ȟ ̠̃̎̔̓̑̉̔̓̑̏̂̎́ 
̝̄̉̂̆̌ ̐̌̏̅́ɊȢ ˕̍̆̎̎̏ ̘̎́̌̉̉̆̍ ˕˜˜˜ ̃ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̛̠̠̟̠̏̂̒̎̓̒ ̙̜̂̆̈̔̒̐̆̎̆ ̜̐̏̐̓̋̉ 
̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̄̏ ̠̏̐̌̏̅̏̓̃̏̑̆̎̉ ɍωȟ ρψɎȢ  
ˢ̘̑̏̎̉̆̒̋̏̆ ̃̏̒̐́̌̆̎̉̆ ̜̖̐̏̌̏̃ ̐̔̓̆̊ ̔ ̇̆̎̉̎̚ȟ 
̏̂̔̒̌̏̃̌̆̎̎̏̆ ˕˜˜˜ȟ ̠̠̠̃̌̆̓̒ ̓́̋̇̆ ́̋̓̏̑̏̍̕ ̑̉̒̋́ 
̘̏̎̋̏̄̉̎̆̋̏̌̏̄̉̆̒̋̏̊ ̐́̓̏̌̏̄̉̉Ȣ ˟́̋ȟ ̠̝̒̃̈ ̑́̋́ ̙̆̊̋̉ 
̍́̓̋̉ ̒ ̜̎̆̋̏̓̏̑̍̉ ̙̓́̍̍́̍̉ ̃̉̑̔̒́ ̜̐́̐̉̌̌̏̍ ̘̆̌̏̃̆̋́ 
̐̑̉̈̎́̎́ ̂̆̈̔̒̌̏̃̎̏̊Ȣ 
˜̟̠̑̏̅̏̌̇́̉̊̒̚ ̑̏̒̓ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ˕˜˜˜ ̠̒̃̈́̎ȟ 
̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̒ ̠̉̈̍̆̎̆̎̉̍̉ ̒̓́̎̅́̑̓̏̃ ̐̏̌̏̃̏̄̏ 
̠̐̏̃̆̅̆̎̉ȟ ̠̉̈̍̆̎̆̎̉̍̉ ̎̏̑̍ ̍̏̑́̌̉ȟ ̐̑̏̍̉̒̋̔̉̓̆̓̏̍ȟ 
̗̐̑̏̒̓̉̓̔̉̆̊ ̉ ̑́̎̎̉̍ ̘̎́́̌̏̍ ̐̏̌̏̃̏̊ ̇̉̈̎̉Ȣ  
˚̠́̑̅̔ ̒ ̜̍̉̋̑̏̂̎̍ ́̋̓̏̑̏̍̕ ̃ ̑́̒̐̑̏̒̓̑́̎̆̎̉̉ ˕˜˜˜ 
̟̉̍̆̓ ̘̈̎́̆̎̉̆ ̉ ̗̟̐̑̏̃̏̉̑̔̉̆̚ ̜́̋̓̏̑̕Ȣ ˗ ̎̉̍ ̍̏̇̎̏ 
̏̓̎̆̒̓̉ ̘̉̈̉̏̌̏̄̉̆̒̋̉̆̕ ɉ̗̍̆̎̒̓̑̔́̉̉ȟ ̜̑̏̅Ɋȟ 
̜̉̒̋̔̒̒̓̃̆̎̎̆ ɉ̜́̂̏̑̓ȟ ̘̠̃̎̔̓̑̉̍́̓̏̎́ ̗̗̠̋̏̎̓̑́̆̐̉ȟ 
̠̄̉̒̓̆̑̏̒̋̏̐̉ȟ ̝̠̄̉̒̓̆̑̏̒́̌̐̉̎̄̏̄̑́̉̕ȟ ̘̄̉̎̆̋̏̌̏̄̉̆̒̋̉̆ 
̗̏̐̆̑́̉̉ȟ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̆ ̏̐̌̏̅̏̓̃̏̑̆̎̉̆Ɋȟ 
̏̒̌́̂̌̆̎̉̆ ̝̜̖̂́̑̆̑̎ ̖̍̆́̎̉̈̍̏̃ ̙̆̊̋̉ ̍́̓̋̉ ̉ ̏̂̆̄̏̚ 
̠̠̒̏̒̓̏̎̉ ̏̑̄́̎̉̈̍́ ɉ̠́̎̆̍̉ȟ ̏̇̉̑̆̎̉̆ȟ ̖̜̒́́̑̎̊ ̅̉́̂̆̓ ̉ 
̅̑ȢɊ ɍρω-21]. 
˚̝̠̆̌̈ ̟̘̝̉̒̋̌̉̓ ̉ ̠̃̌̉̎̉̆ ̗̝̜̖̒̏̉́̌̎ ̉ ̘̖̐̏̃̆̅̆̎̆̒̋̉ 
́̋̓̏̑̏̃̕ȟ ̎̆̄́̓̉̃̎̏ ̠̟̖̃̌̉̉̚ ̎́ ̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃ 
̇̆̎̉̎̚ ɉ̍̏̌̏̅̏̊ ̃̏̈̑́̒̓ȟ ̘̠̆̑̎́ ̑́̒́ȟ  ̘̠́̒̓́ ̒̍̆̎́ 
̜̖̐̏̌̏̃ ̐́̑̓̎̆̑̏̃ȟ ̏̅̉̎̏̋̏̆ ̉̌̉ ̑́̈̃̆̅̆̎̎̏̆ ̒̆̍̆̊̎̏̆ 
̐̏̌̏̇̆̎̉̆ȟ ̏̓̋́̈ ̏̓ ̍̆̓̏̅̏̃ ̝̂́̑̆̑̎̏̊ ̗̗̋̏̎̓̑́̆̐̉̉ȟ 
̖̘̑̏̎̉̆̒̋̉̊ ̒̓̑̆̒̒ȟ ̞̘̋̏̎̏̍̉̆̒̋̉̆ ̓̑̔̅̎̏̒̓̉ȟ ̖̘̑̏̎̉̆̒̋̉̊ 
́̌̋̏̄̏̌̉̈̍ȟ ̓́̂́̋̏̋̔̑̆̎̉̆ȟ ̠̎́̑̋̏̍́̎̉Ɋȟ ̗̜̎̆̓̑́̅̉̉̏̎̎̆ 
̜̏̑̍̕ ̜̖̐̏̌̏̃ ̋̏̎̓́̋̓̏̃ ɉ̝̜̏̑̏̄̆̎̉̓́̌̎̊ȟ ̝̜́̎́̌̎̊ ̉ 
̅̑ȢɊ ɍρω-21]. 
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˪̠̐̉̅̆̍̉̏̌̏̄̉Ȣ ˏ̏ ̖̍̎̏̄̉ ̖̒̓̑́̎́ ̟̏̓̒̔̓̒̓̃̔̓ ̘̜̓̏̎̆ 
̜̅́̎̎̆ ̏ ̘̋̏̌̉̆̒̓̃̆ ̇̆̎̉̎̚ ̒ ˏ˔˛˙˟ȟ ̖̉ 
̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ ̉ ̖́̋̓̏̑́̕ ̑̉̒̋́Ȣ ˏ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ 
̟̠̎́̂̌̅́̆̓̒ ̒̎̉̇̆̎̉̆ ̘̉̒̌́ ̗̜̖̒̓́̉̏̎́̑̎ ̝̜̖̂̏̌̎ ̒ 
ˏ˔˛˙˟ȟ ̃ ̓̏ ̇̆ ̠̃̑̆̍ ̃ ˏ̆̌̉̋̏̂̑̉̓́̎̉̉ ̘̋̏̌̉̆̒̓̃̏ 
̜̖́̍̂̔̌́̓̏̑̎ ̃́̑̉́̎̓̏̃ ̗̉̎̆̋̉̉̕ ̐̑̏̅̏̌̇́̆̓ ̑́̒̓̉Ȣ 
˞̎̉̇̆̎̉̆ ̠̔̑̏̃̎ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ˏ˔˛˙˟ ̍̏̇̆̓ ̜̝̂̓ 
̅̏̒̓̉̄̎̔̓̏ ̃ ̂̔̅̔̆̍̚ ̃ ̝̑̆̈̔̌̓́̓̆ ̑́̈̑́̂̏̓̋̉ ̉ ̠̃̎̆̅̑̆̎̉ 
̘̝̜̖̔̃̒̓̃̉̓̆̌̎ ̓̆̒̓̏̃ ̗́̍̐̌̉̉̋́̉̉̕ ̜̖̎̔̋̌̆̉̎̏̃ ̋̉̒̌̏̓ 
̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ ̖̌́̍̉̅̉̏̈́ ̉ ̄̏̎̏̑̆̉ȟ ̜̙̠̐̏̃̆̎̉ 
̏̒̃̆̅̏̍̌̆̎̎̏̒̓̉ ̏̂̆̒̓̃̆̎̎̏̒̓̉̚ ̏ ̖̑̉̒̋́ȟ ̠̜̖̒̏̐̑̇̆̎̎ ̒  
˕˜˜˜ȟ ̉ ̑́̎̎̆̄̏ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ 
̓̆̑́̐̉̉Ȣ ˚̏ ̠̓̑̆̂̔̆̓̒ ̐̑̏̃̆̅̆̎̉̆ ̝̜̖̅̏̐̏̌̎̉̓̆̌̎ 
̉̒̒̌̆̅̏̃́̎̉̊ ̠̅̌ ̝̅̏̋́̈́̓̆̌̒̓̃́ ̜̙̜̖̃̆̉̈̌̏̇̆̎̎ 
̗̑̆̋̏̍̆̎̅́̉̊Ȣ 
˛̜̒̎̏̃̎̆ ̜́̋̓̏̑̕ ̑̉̒̋́ ˏ˔˛˙˟ ̘̜̉̅̆̎̓̉̎ ́̋̓̏̑́̍̕ 
̑̉̒̋́ȟ ̜̒̃̏̊̒̓̃̆̎̎̍ ̗̠̉̎̆̋̉̍̕ȟ ̜̐̆̑̆̅́̃́̆̍̍ ̜̐̏̌̏̃̍ 
̐̔̓̆̍ȟ - ̍̏̌̏̅̏̊ ̃̏̈̑́̒̓ȟ ̘̠́̒̓́ ̒̍̆̎́ ̜̖̐̏̌̏̃ ̐́̑̓̎̆̑̏̃ ̉ 
̏̓̋́̈ ̏̓ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̝̜̖̂́̑̆̑̎ ̍̆̓̏̅̏̃ ̗̗̋̏̎̓̑́̆̐̉̉Ȣ 
˓̜̆̎̉̎̚ȟ ̟̐̑̉̎̉̍́̉̆̚ ̝̜̏̑́̌̎̆ ̘̘̜̐̑̏̓̉̃̏̈́́̓̏̎̆ 
̗̜̋̏̎̓̑́̆̐̓̉̃ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̟̉̍̆̓ ̂̏̌̆̆ ̎̉̈̋̉̊ ̑̉̒̋ 
̠̑́̈̃̉̓̉ ̠̓̇̆̌̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟Ȣ ˚̏ ̃ ̓̏ ̇̆ ̠̃̑̆̍ ̞̓̏̓ 
̞̆̋̓̕̕ ̠̎̉̃̆̌̉̑̔̆̓̒ ̂̏̌̆̆ ̜̃̒̏̋̉̍ ̑̉̒̋̏̍ 
̗̠̉̎̉̉̑̏̃́̎̉̕ ̇̆̎̉̎̚ ̖̠̌́̍̉̅̉̍̉Ȣ ˚̜̆̋̏̓̏̑̆ 
̉̒̒̌̆̅̏̃́̓̆̌̉ ̘̟̏̓̍̆́̓ȟ ̘̓̏  ̈́̅̆̑̇̋́ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ 
̓̆̑́̐̉̉ ̎́ ̝̎̆̒̋̏̌̋̏ ̅̎̆̊ ̏̓ ̘̎́́̌́ ̠̠̐̏̃̌̆̎̉ 
̘̖̋̌̉̎̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̐̑̉̃̏̅̉̓ ̃ ̟̐̏̒̌̆̅̔̆̍̚  ̋ 
̙̟̎́̑̔̆̎̉ ̝̆̑̓̉̌̎̏̒̓̉̕Ȣ 
ˏ̝̜́̄̉̎́̌̎̆ ̗̠̒̐̑̉̎̆̃́̎̉  ̑́̎̆̆ ̘́̒̓̏ ̝̝̉̒̐̏̌̈̏̃́̌̉̒ 
̐̑̉ ̘̌̆̆̎̉̉ ̓́̈̏̃̏̊ ̗̉̎̆̋̉̉̕Ȣ ˏ ̘́̒̓̎̏̒̓̉ȟ ̜̇̆̎̉̎̚ ̒ 
ˏ˔˛˙˟ ̎́̍̎̏̄̏ ̘́̆̚ ̠̐̑̉̍̆̎̌̉ ̖̉ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ 
̇̆̎̉̎́̍̉̚ ̂̆̈ ˏ˔˛˙˟Ȣ ˞̏̃̒̆̍ ̎̆̅́̃̎̏ ̅̃́ ̠̉̒̒̌̆̅̏̃́̓̆̌ȟ 
̘̙̉̈̔́̃̉̆ ̠̃̌̉̎̉̆ ̝̜̖̃́̄̉̎́̌̎ ̗̒̐̑̉̎̆̃́̎̉̊ ̎́ ̑̉̒̋ 
̠̑́̈̃̉̓̉ ˏ˔˛˙˟ȟ ̏̓̍̆̓̉̌̉ȟ ̘̓̏ ̗̠̒̐̑̉̎̆̃́̎̉ ̎̆ 
̟̒̐̏̒̏̂̒̓̃̔̓ ̜̙̐̏̃̆̎̎̏̍̔ ̑̉̒̋̔ ̠̑́̈̃̉̓̉ ˏ˔˛˙˟Ȣ 
ˏ̠̆̑̏̓̎̏ȟ ̜̒̉̍̐̓̏̍ ˏ˔˛˙˟ȟ ̃ ̘́̒̓̎̏̒̓̉ȟ ̠̐̏̃̌̆̎̉̆ 
̜̃̅̆̌̆̎̉̊ ̉̈ ̜̖̐̏̌̏̃ ̐̔̓̆̊ȟ ̍̏̄̔̓ ̐̑̉̃̆̒̓̉ ̋ 
̝̟̉̒̐̏̌̈̏̃́̎̉ ̝̜̖̃́̄̉̎́̌̎ ̗̒̐̑̉̎̆̃́̎̉̊ȟ ́ ̎̆ ̎́̏̂̏̑̏̓Ȣ  
˪̘̓̉̏̌̏̄̉̆̒̋̉̆ ̜́̋̓̏̑̕ ̉ ̘̋̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ ˏ˔˛˙˟ 
̝̟̃́̑̉̑̔̓ ̃ ̘̜̖̑́̈̌̉̎ ̘̖̄̆̏̄̑́̉̆̒̋̉̕ ̖̑̆̄̉̏̎́ȟ ̘̓̏ 
̠̏̓̑́̇́̆̓̒ ̝̟̎̆̏̅̎̏̑̏̅̎̏̒̓ ̞̘̖̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉ ̜̖̅́̎̎ 
[22]. 
˪̠̓̉̏̌̏̄̉Ȣ ˏ̏ ̝̜̒̐́̌̉̓̆̌̎̆ ̠̈́̂̏̌̆̃́̎̉ ̏̑̄́̎̏̃ ̍́̌̏̄̏ 
̓́̈́ ̟̃̏̈̎̉̋́̓ ̐̑̉ ̐̑̏̎̉̋̎̏̃̆̎̉̉ ̐́̓̏̄̆̎̏̃ ̃ ̎̉̇̎̉̆ 
̜̐̏̌̏̃̆ ̐̔̓̉ȟ ̅́̌̆̆ ̘̆̑̆̈ ̙̆̊̋̔ ̍́̓̋̉ ̃ ̍́̓̋̔ 
ɉ̞̎̅̏̍̆̓̑̉̓Ɋȟ ́ ̃̐̏̒̌̆̅̒̓̃̉̉ ̍̏̄̔̓ ̝̠̑́̒̐̑̏̒̓̑́̎̉̓̒ ̎́ 
̘̜̍́̓̏̎̆ ̜̓̑̔̂ȟ ̜̜̠̃̈̃́ ̝̒́̌̐̉̎̄̉̓ ɉ̖̠̃̏̒̏̅̉̊̚ ̝̐̔̓ 
̗̉̎̆̋̉̉̕ɊȢ ˕̟̘̒̋̌̆̎̉̆̍ ̠̠̠̃̌̆̓̒ ̓̔̂̆̑̋̔̌̆̈ȟ ̐̑̉ ̋̏̓̏̑̏̍ 
̝̃̏̈̂̔̅̉̓̆̌ ̐̏̑́̇́̆̓ ̜̏̑̄́̎ ̍́̌̏̄̏ ̓́̈́ ̜̌̉̍̏̄̆̎̎̍̕ 
̉̌̉ ̜̄̆̍́̓̏̄̆̎̎̍ ̐̔̓̆̍Ȣ  
Chlamydia trachomatis ̉ .ÅÉÓÓÅÒÉÁ ÇÏÎÏÒÒhoeae  ɀ ̜̐́̓̏̄̆̎ȟ  
̎́̉̂̏̌̆̆ ̘́̒̓̏ ̠̜̒̃̈́̎̎̆ ̒ ̓́̈̏̃̏̊ ̗̉̎̆̋̉̆̊̕ ̉ 
̃̏̒̐́̌̆̎̉̆̍Ȣ ˟̘̏̎̏̆ ̙̒̏̏̓̎̏̆̎̉̆ ̘̒̌̔́̆̃ȟ ̜̜̖̃̈̃́̎̎ 
̞̓̉̍̉ ̐́̓̏̄̆̎́̍̉ȟ ̝̃́̑̉̑̔̆̓ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ 
̘̄̆̏̄̑́̉̆̒̋̏̄̏̕ ̠̐̏̌̏̇̆̎̉Ȣ  ˏ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ .ÅÉÓÓÅÒÉÁ 
gonorrhoÅÁÅ ̠̠̠̃̌̆̓̒ ̃̏̈̂̔̅̉̓̆̌̆̍ ̃ ς-υϷ ̘̒̌̔́̆̃ ˕˜˜˜ȟ ́ 
̖̌́̍̉̅̉̉ ɀ ̃ ρυ-σπϷ ̘̠̖̒̌̔́Ȣ ˙̖̆́̎̉̈̍ȟ ̐̏̒̑̆̅̒̓̃̏̍ 
̋̏̓̏̑̏̄̏ ̄̏̎̏̋̏̋̋̉ ̉ ̖̌́̍̉̅̉̉ ̜̜̟̃̈̃́̓ ̐̏̑́̇̆̎̉̆ 
̜̖́̌̌̏̐̉̆̃̕ ̓̑̔̂ȟ ̘̑́̈̌̉̆̎Ȣ ˜̑̉ ̄̏̎̏̋̏̋̋̏̃̏̍ ̐̏̑́̇̆̎̉̉ 
̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ ̟̠̎́̂̌̅́̆̓̒ ̠̐̑̍̏̆ ̈́̑́̇̆̎̉̆ ̉ 
̙̑́̈̑̔̆̎̉̆ ̞̝̐̉̓̆̌̉́̌̎̏̊ ̜̃̒̓̉̌̋̉ ̘̜̖̍́̓̏̎ ̓̑̔̂Ȣ  
˛̜̒̓̑̊ ̝̜̃̏̒̐́̌̉̓̆̌̎̊ ̗̐̑̏̆̒̒ȟ ̋́̋ ̐̑́̃̉̌̏ȟ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̠̑̋̉̍̉ ̘̋̌̉̎̉̆̒̋̉̍̉ ̒̉̍̐̓̏̍́̍̉ȟ ̃ 
̝̑̆̈̔̌̓́̓̆ ̘̆̄̏ ̗̐́̉̆̎̓̋̉ ̠̃̏̃̑̆̍ ̟̠̏̂̑́́̓̒̚ ̋ ̘̃̑́̔Ȣ 
˟̘̆̆̎̉̆  ̖̌́̍̉̅̉̏̈́ȟ ̎́̐̑̏̓̉̃ȟ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̒̋̔̅̎̏̊ȟ 
̒̓̆̑̓̏̊ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̏̊Ȣ ˜̑̉ ̞̓̏̍ ̓̑̔̂̎̏̆ 
̐̏̃̑̆̇̅̆̎̉̆ ̠̠̠̃̌̆̓̒ ̘̃̓̏̑̉̎̏̊ ́̔̓̏̉̍̍̔̎̎̏̊ ̗̑̆́̋̉̆̊ 
̎́ ̗̟̉̎̆̋̉̕ ̃ ̝̑̆̈̔̌̓́̓̆ ̐̆̑̆̋̑̆̒̓̎̏̄̏ ̠̑̆́̄̉̑̏̃́̎̉ 
̍̆̇̅̔ ̂̆̌̋́̍̉ ̓̆̐̌̏̃̏̄̏ ̙̏̋́ ̖̌́̍̉̅̉̊ ̉ ́̎̓̉̄̆̎́̍̉ 
̓̑̔̂̎̏̄̏ ̞̠̐̉̓̆̌̉Ȣ 
˙̠̉̋̑̏̂̎́ ̞̠̓̉̏̌̏̄̉ ̘̒̌̔́̆̃ ˏ˔˛˙˟ȟ ̎̆ ̜̜̖̃̈̃́̎̎ 
̄̏̎̏̋̏̋̋́̍̉ ̉̌̉ ̖̠̌́̍̉̅̉̍̉ȟ ̘̟̈́́̒̓̔ ̠̏̒̓́̆̓̒ 
̜̠̎̆̃̒̎̆̎̎̏̊Ȣ ˛̝̜̓̅̆̌̎̆ ̉̒̒̌̆̅̏̃́̓̆̌̉ ̜̟̔̋́̈̃́̓ ̎́ 
̝̑̏̌ ̃ ̑́̈̃̉̓̉̉ ˏ˔˛˙˟ ̖̓́̋̉ ̃̏̈̂̔̅̉̓̆̌̆̊ȟ ̋́̋ Mycoplasma 

genitaliumȟ ̞̜́̎́̑̏̂ȟ Trichomonas vaginalis, Mobiluncus ̉ 
̃̉̑̔̒ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ ɍςσȟ ςτɎȢ ˜̑̉ ̞̓̏̍ ̏̎̉ ̘̟̏̓̍̆́̓ȟ ̘̓̏ 
̘́̆̚ ̃̒̆̄̏ ̞̓̏ -ÙÃÏÐÌÁÓÍÁ ÇÅÎÉÔÁÌÉÕÍ ̉ ̞̜́̎́̑̏̂ȟ ̓́̋̉̆ȟ ̋́̋ 
Prevotella.  
ˠ ̇̆̎̉̎̚ ̒ ̓́̈̏̃̏̊ ̗̉̎̆̋̉̆̊̕ ̝̅̏̃̏̌̎̏ ̘́̒̓̏ 
̠̅̉́̄̎̏̒̓̉̑̔̆̓̒ ̝̜̂́̋̓̆̑̉́̌̎̊ ̃́̄̉̎̏̈ȟ ̐̑̉ ̋̏̓̏̑̏̍ 
̃̏̈̎̉̋́̆̓ ̅̉̒̂́̌́̎̒ ̝̃́̄̉̎́̌̎̏̊ ̜̍̉̋̑̏̌̏̑̕ ̒ ̐̏̓̆̑̆̊ 
̗̌́̋̓̏̂́̉̌̌ ̉ ̘̔̃̆̌̉̆̎̉̆̍ ̘̋̏̌̉̆̒̓̃́ ̖̅̑̔̄̉ ̃̉̅̏̃ 
̂́̋̓̆̑̉̊ȟ ̟̘̠̃̋̌́ Gardnerella vaginalisȟ -ÏÂÉÌÕÎÃÕÓ ̉ 
̞̜́̎́̑̏̂ȟ ̘̓̏ ̃̆̅̆̓ ̋ ̠̟̐̏̃̌̆̎̉ ̜̃̅̆̌̆̎̉̊ ̉̈ ̃̌́̄́̌̉́̚Ȣ 
˚̆ ̃̒̆̄̅́ ̜̇̆̎̉̎̚ ̒ ̝̜̂́̋̓̆̑̉́̌̎̍ ̃́̄̉̎̏̈̏̍  ̟̉̍̆̓ 
̑̉̒̋ ̠̑́̈̃̉̓̉ ˏ˔˛˙˟ȟ ̈́ ̟̘̉̒̋̌̆̎̉̆̍  ̖̅̃̔ ̘̒̌̔́̆̃Ȣ ˏ̏-
̜̖̐̆̑̃ȟ ̞̓̏ ̜̇̆̎̉̎̚ ̒̏ ̘̝̜̈̎́̉̓̆̌̎̍ ̒̏̅̆̑̇́̎̉̆̍  
̗̝̜̖̄̑́̍̏̓̑̉́̓̆̌̎ ̞́̎́̑̏̂̏̃ȟ ̘̟̖̔̃̆̌̉̉̃́̉̚ ̑̉̒̋ 
̠̈́̑́̇̆̎̉ ˕˜˜˜Ȣ ˏ̏-̜̖̃̓̏̑ȟ ̞̓̏ ̜̇̆̎̉̎̚ ̒ 
̝̜̂́̋̓̆̑̉́̌̎̍ ̃́̄̉̎̏̈̏̍ȟ ̜̋̏̓̏̑̆ ̃ ̝̙̅́̌̎̆̊̆̍ 
̟̠̈́̑́̇́̓̒ ̝̅̏̐̏̌̎̉̓̆̌̎̏ ̄̏̎̏̑̆̆̊ ̉̌̉ ̖̌́̍̉̅̉̏̈̏̍Ȣ 
˟́̋̉̆ ̗̐́̉̆̎̓̋̉ ̖̠̃̏̅̓ ̃ ̄̑̔̐̐̔ ̜̃̒̏̋̏̄̏ ̑̉̒̋́ ̠̑́̈̃̉̓̉ 
̝̒́̌̐̉̎̄̉̓́ ɍςυȟ ςφɎȢ 
˗̘̠̌̉̎̉̆̒̋́ ̋́̑̓̉̎́Ȣ ˎ̆̒̒̉̍̐̓̏̍̎̏̆ ̘̓̆̆̎̉̆ ̗̉̎̆̋̉̉̕ 
̜̖́̌̌̏̐̉̆̃̕ ̓̑̔̂ ̘̝̏̆̎ ̑́̒̐̑̏̒̓̑́̎̆̎̏ ̉ ̍̏̇̆̓ ̐̑̉̃̆̒̓̉ 
̃ ̂̔̅̔̆̍̚ ̋ ̓̑̔̂̎̏̍̔ ̟̂̆̒̐̌̏̅̉ȟ ̏̒̏̂̆̎̎̏ ̞̓̏ ̖́̑́̋̓̆̑̎̏ 
̠̅̌ ̖̌́̍̉̅̉̊̎̏̊ ̗̉̎̆̋̉̉̕Ȣ ˗̘̌̉̎̉̆̒̋̉ 
̍́̎̉̆̒̓̉̑̏̃́̎̎̏̆̕ ̘̓̆̆̎̉̆ ˏ˔˛˙˟ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ 
̘̎́̌̉̉̆̍ ̖̅̃̔̒̓̏̑̏̎̎̉ ̂̏̌̆̊ ̃̎̉̈̔ ̇̉̃̏̓́ȟ 
̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̅̉̒̐́̑̆̔̎̉̆̊ȟ ̜̠̃̅̆̌̆̎̉̍̉ ̉̈ ̜̖̐̏̌̏̃ 
̐̔̓̆̊ ̉ ̝̜̐̏̒̓̋̏̉̓́̌̎̍̉ ̝̜̍̆̇̍̆̎̒̓̑̔́̌̎̍̉ 
̘̠̋̑̏̃̏̓̆̆̎̉̍̉Ȣ ˠ ̇̆̎̉̎̚ ̒ ̜̏̒̌̏̇̎̆̎̎̍ ̘̓̆̆̎̉̆̍ 
ˏ˔˛˙˟ ̍̏̄̔̓ ̟̝̠̎́̂̌̅́̓̒ ̜̒̉̒̓̆̍̎̆ ̠̠̐̑̏̃̌̆̎̉ȟ ̓́̋̉̆ȟ   
̋́̋ ̖̌̉̏̑́̅̋́ȟ ̎̆̅̏̍̏̄́̎̉̆ȟ ̙̓̏̎̏̓́ ̉ ̑̃̏̓́Ȣ ˜̑̉̍̆̑̎̏ ̔ 
υϷ ̇̆̎̉̎̚ ̠̑́̈̃̉̃́̆̓̒ ̐̆̑̉̄̆̐́̓̉̓ȟ ̟̠̒̏̐̑̏̃̏̇̅́̉̊̒̚  
̝̟̂̏̌̆̈̎̆̎̎̏̒̓  ̉ ̝̟̂̏̌ ̃ ̐̑́̃̏̍ ̝̐̏̅̑̆̂̆̑̆ ɉ̒̉̎̅̑̏̍ 
ˡ̗̖̝̟̉-˗̆̑̓̉̒́ɊȢ 
˜̑̉ ̏̒̍̏̓̑̆ ̘̠̏̓̍̆́̆̓̒ ̟̙̠̂̑̎́ ̉ ̘̠̐̑̉̅́̓̏̎́ 
̝̂̏̌̆̈̎̆̎̎̏̒̓ȟ ̗̠́̒̒̏̉̉̑̏̃́̎̎́ ̒ ̝̟̂̏̌ ̐̑̉ ̅̃̉̇̆̎̉̉ 
̙̆̊̋̉ ̍́̓̋̉ ɉ̗̝̆̑̃̉̋́̌̎̏̆ ̃̏̈̂̔̇̅̆̎̉̆ɊȢ ˘̖̉̏̑́̅̋́ ̐̑̉ 
̌̆̄̋̏̍ ̉ ̔̍̆̑̆̎̎̏̍ ̘̓̆̆̎̉̉ ˏ˔˛˙˟ ̘̠̃̒̓̑̆́̆̓̒ ̋̑́̊̎̆ 
̑̆̅̋̏ȟ ̎̏ ̄̏̑́̈̅̏ ̘́̆̚ ̏̎́ ̘̠̃̒̓̑̆́̆̓̒ ̐̑̉ ̏̒̌̏̇̎̆̎̎̏̍ 
̘̓̆̆̎̉̉ ˏ˔˛˙˟Ȣ  
ˏ ̘̋́̆̒̓̃̆ ̝̜̖́̌̓̆̑̎́̓̉̃̎ ̘̐̑̉̉̎ ̂̏̌̆̊ ̃̎̉̈̔ ̇̉̃̏̓́ ̔ 
̜̖̍̏̌̏̅ ̇̆̎̉̎̚ ̖̎̆̏̂̏̅̉̍̏ ̟̘̝̉̒̋̌̉̓ ̗́̐̐̆̎̅̉̉̓ȟ 
̗̉̎̆̋̉̉̕ ̘̜̠̖̍̏̆̃̃̏̅̉̚ ̐̔̓̆̊ ̉ ̒̉̎̅̑̏̍ ̑́̈̅̑́̇̆̎̎̏̄̏ 
̙̘̋̉̆̎̉̋́ȟ ́ ̓́̋̇̆ ̘̟̃̎̆̍́̓̏̎̔ ̝̂̆̑̆̍̆̎̎̏̒̓ȟ ̠̋̏̓̏̑́ 
̘̠̃̒̓̑̆́̆̓̒ ̎́̍̎̏̄̏ ̑̆̇̆ȟ ̎̏ ̝̔̐̔̒̋́̓ ̞̓̔ ̝̃̏̈̍̏̇̎̏̒̓ ̉̈ 
̃̉̅̔ ̝̠̎̆̌̈Ȣ ˗̜̉̒̓ ̠̘̉̎̉̋̏̃ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̟̐̑̏̓̆̋́̓ 
̂̆̒̒̉̍̐̓̏̍̎̏ȟ ̈́ ̟̘̉̒̋̌̆̎̉̆̍ ̜̑́̈̑̃́ ̉̌̉ ̐̆̑̆̋̑̔̓́ 
̎̏̇̋̉ ̜̋̉̒̓Ȣ ˪̎̅̏̍̆̓̑̉̏̈ ̜̘̏̂̎̏ ̉̍̆̆̓ ̖̘̑̏̎̉̆̒̋̏̆ 
̘̓̆̆̎̉̆ȟ ̒ ̘̐̆̑̉̏̅̉̆̒̋̉̍ ̏̂̏̒̓̑̆̎̉̆̍ ̂̏̌̆̊ ɍρσȟςςɎȢ 
ˑ̉́̄̎̏̒̓̉̋́Ȣ ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̜̏̐̑̆̅̆̌̆̎̎̆ ̓̑̔̅̎̏̒̓̉ 
̠̐̑̆̅̒̓́̃̌̆̓ ̠̌́̂̏̑́̓̏̑̎́ ̗̠̃̆̑̉̉̋́̉̕ ̃̏̈̂̔̅̉̓̆̌̆̊ 
̝̜̖̔̑̏̄̆̎̉̓́̌̎ ̗̉̎̆̋̉̊̕Ȣ ˙̘̉̋̑̏̒̋̏̐̉̆̒̋̉̊ ̍̆̓̏̅ 
̠̐̏̈̃̏̌̆̓ ̗̝̏̆̎̉̓ ̙̝̌̉ ̝̒̓̆̐̆̎ ̠̃̏̒̐́̌̆̎̉ȟ ̎̏ 
̘̐̑́̋̓̉̆̒̋̉ ̞̎̆̆̋̓̉̃̆̎̕̕ ̃ ̙̏̓̎̏̆̎̉̉ ̅̉́̄̎̏̒̓̉̋̉ 
̝̙̂̏̌̉̎̒̓̃́ ̃̏̈̂̔̅̉̓̆̌̆̊ ˕˜˜˜Ȣ ˪̓̏ ̠̒̃̈́̎̏ȟ ̐̑̆̇̅̆ 
̃̒̆̄̏ȟ ̒ ̠̐̏̒̌̆̅̒̓̃̉̍̉ ̗̝̎̆̑́̉̏̎́̌̎̏̊ 
́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ȟ ̃ ̝̑̆̈̔̌̓́̓̆ ̋̏̓̏̑̏̊ 
̜̍̉̋̑̏̏̑̄́̎̉̈̍ ̘̟̔̓̑́̉̃́̓ ̒̃̏̉ ̘̜̓̉̐̉̎̆ 
̘̍̏̑̏̌̏̄̉̆̒̋̉̆̕ ̐̑̉̈̎́̋̉Ȣ ˟́̋ȟ ̘̜̓̉̐̉̎̆ ̜̏̑̍̕ 
̝̜̖̔̑̏̄̆̎̉̓́̌̎ ̖̓̑̉̏̍̏̎́̅ ɉ̙̠̄̑̔̆̃̉̅̎́ ̉ ̠́̍̆̂̏̉̅̎́Ɋ 
̘̟̠̃̒̓̑̆́̓̒ ̘̒̆̊́̒ ̝̅̏̃̏̌̎̏ ̑̆̅̋̏Ȣ ˎȢˏȢ ˗̌̉̍̆̎̋̏  ̉ ̒̏́̃̓Ȣ 
ςππρ ̃ ̜̠̖̃̅̆̌̆̎̉ ̉̈ ̜̔̑̆̓̑ ̔ ̘̍̔̇̉̎ ̉ ̉̈ ̃̌́̄́̌̉́̚ ̔ 
̇̆̎̉̎̚ ̟̎́̂̌̅́̌̉ ̜̎̆̐̏̅̃̉̇̎̆ ̜̏̋̑̔̄̌̆ ̠̏̂̑́̈̏̃́̎̉ 
̂̆̈ ̇̄̔̓̉̋̏̃ ̉ ̟̔̎̅̔̌̉̑̔̆̊̚ ̜̍̆̍̂̑́̎ȟ ̐̏ ̙̃̎̆̎̆̍̔ ̃̉̅̔ 
̘̜̎̆̏̓̌̉̉̍̆ ̏̓ ̞̝̜̖̐̉̓̆̌̉́̌̎ ̋̌̆̓̏̋ ̖̠̏̈̉̎́ ɍςχɎȢ 
˟́̋̏̊ ̝̃̏̈̂̔̅̉̓̆̌ȟ ̋́̋ #ÈÌÁÍÙÄÉÁ ÔÒÁÃÈÏÍÁÔÉÓȟ 
̗̝̉̅̆̎̓̉̉̉̑̏̃́̓̕  ̘̍̉̋̑̏̒̋̏̐̉̆̒̋̉ ̘̐̑́̋̓̉̆̒̋̉ 
̎̆̃̏̈̍̏̇̎̏ ̃̒̌̆̅̒̓̃̉̆ ̆̄̏ ̘̃̎̔̓̑̉̋̌̆̓̏̎̏̄̏ 
̠̒̔̆̒̓̃̏̃́̎̉̚Ȣ ˠ̝̜̑̏̄̆̎̉̓́̌̎̆ ̜̍̉̋̏̐̌́̈̍ ̓́̋̇̆ 
̜̎̆̅̏̒̓̔̐̎ ̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ ̐̑̉ ̐̏̍̏̉̚ ̍̉̋̑̏̒̋̏̐̉̉ȟ ̓Ȣ̋Ȣ 
̏̎̉ ̎̆ ̟̉̍̆̓ ̘̓̉̐̉̎̏̊ ̘̋̌̆̓̏̎̏̊ ̒̓̆̎̋̉Ȣ ˕ˡˍ-̍̆̓̏̅ 
̠̐̏̈̃̏̌̆̓ ̜̠̝̃̃̉̓ ́̎̓̉̓̆̌́ ̋ ́̎̓̉̄̆̎́̍ ̃̏̈̂̔̅̉̓̆̌̆̊ȟ ̎̏ 
̝̔̑̏̃̆̎ ́̎̓̉̓̆̌ ̍̏̇̆̓ ̝̠̒̎̉̇́̓̒ ̒ ̘̓̆̆̎̉̆̍ ̃̑̆̍̆̎̉ ̅́̇̆ 
̂̆̈ ̘̠̌̆̆̎̉Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ ˕ˡ -̱̍̆̓̏̅ ̎̆ ̍̏̇̆̓ 
̝̝̠̉̒̐̏̌̈̏̃́̓̒ ̠̅̌ ̠̋̑̉̓̆̑̉ ̘̉̈̌̆̆̎̎̏̒̓̉Ȣ  
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˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̌̏̇̎̏-̗̝̜̏̓̑̉́̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ȟ ̃ ̟̒̃̏ 
̘̝̏̆̑̆̅ȟ ̠̐̑̉̃̏̅̓ ̋ ̗̝̎̆̑́̉̏̎́̌̎̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ȟ 
̟̒̐̏̒̏̂̒̓̃̔̆̊̚  ̖̗̑̏̎̉̈́̉̉ ̉ ̗̑̆̉̅̉̃́̍ ˏ˔˛˙˟Ȣ 
˚̘́̌̉̉̆ ̗̌̆̊̋̏̉̓̏̈́ ̃ ̘̖̄̉̎̆̋̏̌̏̄̉̆̒̋̉ ̖̍́̈̋́ ̠̠̠̃̌̆̓̒ 
̝̒̃̉̅̆̓̆̌̒̓̃̏̍ ̏̒̓̑̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟Ȣ ˏ ̓̏ ̇̆ ̠̃̑̆̍ 
̝̓̏̌̋̏ ̔ φπϷ ̗̐́̉̆̎̓̏̋ ̒ ̜̏̒̓̑̍ ̘̓̆̆̎̉̆̍ ˏ˔˛˙˟ 
̘̠̏̓̍̆́̆̓̒  ̗̌̆̊̋̏̉̓̏̈ ɍρσɎȢ 
˜̜̙̜̏̃̆̎̎̆ ̔̑̏̃̎̉ ̍́̑̋̆̑̏̃ ̠̃̏̒̐́̌̆̎̉ȟ ̖̓́̋̉ȟ ̋́̋ 
̝̒̋̏̑̏̒̓ ̠̏̒̆̅́̎̉ ̞̗̑̉̓̑̏̉̓̏̃ ɉ˞˛˪Ɋ ̉̌̉ #-̜̑̆́̋̓̉̃̎̊ 
̂̆̌̏̋ ɉ˞˝ˎɊ ̓́̋̇̆ ̘̝̃̒̓̑̆́̌̉̒  ̐̑̉ ˏ˔˛˙˟ ̉ 
̝̝̉̒̐̏̌̈̏̃́̌̉̒ ̠̅̌  ̅̉́̄̎̏̒̓̉̋̉ ̏̒̓̑̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟Ȣ 
˜̜̙̏̃̆̎̉̆ ̠̔̑̏̃̎ ˞˛˪ ɉЄρυ ̍̍Ⱦ̘Ɋ ̝̐̑̉̂̌̉̈̉̓̆̌̎̏ ̃ χυϷ 
̘̒̌̔́̆̃ ̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌̏ ̏̂ ̏̒̓̑̏̍ ̘̓̆̆̎̉̉ ˏ˔˛˙˟ȟ ̘̓̏ 
̃̐̏̒̌̆̅̒̓̃̉̉ ̜̂̌̏ ̐̏̅̓̃̆̑̇̅̆̎̏ ̘̌́̐́̑̏̒̋̏̐̉̆̒̋̉Ȣ ˟̆̍ ̎̆ 
̍̆̎̆̆ȟ ˞˛˪ ̠̠̠̃̌̆̓̒ ̗̘̎̆̒̐̆̉̉̆̒̋̉̍̕ ̍́̑̋̆̑̏̍ 
̠̃̏̒̐́̌̆̎̉ ̉ ̎̆ ̍̏̇̆̓ ̝̝̠̉̒̐̏̌̈̏̃́̓̒ ̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ 
̏̒̓̑̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟Ȣ ˞-̜̑̆́̋̓̉̃̎̊ ̂̆̌̏̋ 
̗̘̎̆̒̐̆̉̉̆̒̋̉̊̕ ̍́̑̋̆̑ ̠̃̏̒̐́̌̆̎̉ ̒ ̖̎̆̐̌̏̏̊ 
̘̝̝̟̔̃̒̓̃̉̓̆̌̎̏̒̓ ɉωσϷɊ ̉ ̗̘̝̟̒̐̆̉̉̎̏̒̓̕ ɉψσϷɊ ɍςψȟ ςωɎȢ 
˚̝̆̒̋̏̌̋̏ ̉̒̒̌̆̅̏̃́̎̉̊ ̐̑̏̅̆̍̏̎̒̓̑̉̑̏̃́̌̉ ̠̝̒̃̈ ̍̆̇̅̔ 
̜̙̜̐̏̃̆̎̎̍ ̔̑̏̃̎̆̍ ̃ ̜̒̃̏̑̏̓̋̆ ̋̑̏̃̉ ̖̏̐̔̏̌̆̃̏̄̏ 
̍́̑̋̆̑́ ˞ˍ-ρςυ ̉ ̜̏̒̓̑̍ ̘̓̆̆̎̉̆̍ ˏ˔˛˙˟ȟ 
̜̐̏̅̓̃̆̑̇̅̆̎̎̍ ̘̌́̐́̑̏̒̋̏̐̉̆̒̋̉ ɍσπɎȢ ˗̑̏̍̆ ̓̏̄̏ȟ ̞̓̉ 
̠̉̒̒̌̆̅̏̃́̎̉ ̜̠̃̃̉̌̉ ̘̟̆̓̋̔ ̠̗̟̋̏̑̑̆̌̉ ̍̆̇̅̔ ̔̑̏̃̎̆̍ 
CA-ρςυ ̉ ̝̟̒̓̆̐̆̎ ́̋̓̉̃̎̏̒̓̉ ̠̃̏̒̐́̌̆̎̉Ȣ  
˙̠̉̋̑̏̒̋̏̐̉ ̃̌́̄́̌̉̎̏̄̏̚ ̒̆̋̑̆̓́ ̎́ ̐̑̆̅̍̆̓ ̘̠̎́̌̉̉ 
̗̌̆̊̋̏̉̓̏̈́ ̉̍̆̆̓ ̝̃̒̐̏̍̏̄́̓̆̌̎̏̆ ̘̈̎́̆̎̉̆ ̠̅̌ 
̜̠̠̃̃̌̆̎̉  ̏̒̓̑̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟ ɍσρɎȢ  ˞̌̉̈̉̒̓̏-̄̎̏̊̎̏̊ 
̗̗̆̑̃̉̉̓ȟ ̜̏̂̔̒̌̏̃̌̆̎̎̊ ̖̌́̍̉̅̉̊̎̏̊ ̉Ⱦ̉̌̉ 
̄̏̎̏̋̏̋̋̏̃̏̊ ̗̉̎̆̋̉̆̊̕ȟ ̓́̋̇̆ ̠̠̠̃̌̆̓̒ ̉̎̅̉̋́̓̏̑̏̍ 
̗̉̎̆̋̉̉̕ ̖̖̃̆̑̎̉ ̜̖̐̏̌̏̃ ̐̔̓̆̊ ɍσρȟ σςɎȢ  
˜̑̉ ̘̎́̌̉̉̉ ˏ˔˛˙˟ ̃̒̆ ̗̐́̉̆̎̓̋̉ ̜̅̏̌̇̎ ̜̝̂̓ 
̜̏̂̒̌̆̅̏̃́̎ ̎́ ˕˜˜˜ȟ ̟̘̠̃̋̌́ ̟̄̏̎̏̑̆ ̉ ̖̌́̍̉̅̉̏̈ȟ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̓̆̒̓̏̃ ̗́̍̐̌̉̉̋́̉̉̕ ̜̖̎̔̋̌̆̉̎̏̃ ̋̉̒̌̏̓Ȣ 
ˑ̏̌̇̆̎ ̜̝̂̓ ̓́̋̇̆ ̜̃̐̏̌̎̆̎ ̓̆̒̓ ̎́ ̝̂̆̑̆̍̆̎̎̏̒̓ȟ ̘̜̓̏̂ 
̟̘̝̉̒̋̌̉̓ ̘̟̃̎̆̍́̓̏̎̔ ̝̂̆̑̆̍̆̎̎̏̒̓Ȣ 
ˠ̝̜̂̆̅̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ̘̖̋̌̉̎̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̒ 
̝̉̒̐̏̌̈̏̃̎̉̆̍ ̝̝̜̖̋̔̌̓̔̑́̌̎ȟ ̘̖̒̆̑̏̌̏̄̉̆̒̋̉ ̍̆̓̏̅̏̃ ̉ 
̍̆̓̏̅́ ̐̏̌̉̍̆̑́̈̎̏̊ ̗̆̐̎̏̊ ̗̑̆́̋̉̉ ɉ˜ˣ˝Ɋ ̜̟̔̋́̈̃́̓ȟ ̘̓̏ 
Ureaplasma ÕÒÅÁÌÉÔÉÃÕÍ ̉ Mycoplasma ÈÏÍÉÎÉÓ ̠̠̟̠̃̌̓̒ 
̘̜́̒̓ ̍̉ ̞̘̓̉̏̌̏̄̉̆̒̋̉̍̉ ́̄̆̎̓́̍̉ ̂̏̌̆̈̎̆̊ 
̝̔̑̏̄̆̎̉̓́̌̎̏̄̏ ̓̑́̋̓́ ̔ ̇̆̎̉̎̚ȟ ̖̓́̋̉ȟ ̋́̋ ̘̠̍̏̆̋́̍̆̎̎́ 
̝̂̏̌̆̈̎ȟ ̜̏̒̓̑̊ ̉ ̖̘̑̏̎̉̆̒̋̉̊ ̐̉̆̌̏̎̆̑̉̓̕ȟ 
̝̜̂́̋̓̆̑̉́̌̎̊ ̃́̄̉̎̏̈ȟ ˏ˔˛˙˟ȟ ̂̆̒̐̌̏̅̉̆ȟ ̜̒̐̏̎̓́̎̎̊ 
́̂̏̑̓ȟ ̙̝̎̆̅̏̎̏̆̎̎̏̒̓ȟ ̈́̅̆̑̇̋́ ̃̎̔̓̑̉̔̓̑̏̂̎̏̄̏ 
̠̑́̈̃̉̓̉ ̐̌̏̅́ȟ ̠̐̏̒̌̆̑̏̅̏̃́ ̖̌̉̏̑́̅̋́ ̉ ̅̑Ȣ ɍσσɎȢ 
ˠ̘̝̒̓̏̊̉̃̏̒̓ ̝̜̖̔̑̏̄̆̎̉̓́̌̎ ̍̉̋̏̐̌́̈̍ ̋ ́̎̓̉̂̉̏̓̉̋́̍ 
̠̑́̈̃̉̃́̆̓̒ ̃ ̝̑̆̈̔̌̓́̓̆ ̄̆̎̎̏̊ ̗̍̔̓́̉̉ ̉̌̉ 
̠̐̑̉̏̂̑̆̓̆̎̉ ̎̏̃̏̄̏ ̘̄̆̎̆̓̉̆̒̋̏̄̏ ̍́̓̆̑̉́̌́Ȣ 
˝̝́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̞̖̓̉ ̜̖̂̏̌̆̈̎̆̓̃̏̑̎ 
̍̉̋̑̏̏̑̄́̎̉̈̍̏̃ȟ ̘́̒̓̏̓́ ̉ ̖́̑́̋̓̆̑ 
́̎̓̉̂̉̏̓̉̋̏̑̆̈̉̒̓̆̎̓̏̒̓̉ ̠̟̠̍̆̎̓̒ ̃ ̜̖̑́̈̎ ̖̒̓̑́̎́Ȣ 
˟̆̒̓̉̑̏̃́̎̉̆ ̎́ ̝́̎̓̉̂̉̏̓̉̋̏̑̆̈̉̒̓̆̎̓̏̒̓ ̅̏̌̇̎̏ ̜̝̂̓ 
̜̃̐̏̌̎̆̎̏ ̠̅̌ ̝̏̐̓̉̍́̌̎̏̊ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ ̓̆̑́̐̉̉ 
̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̗̐́̉̆̎̓̏̃ȟ ́ ̓́̋̇̆ ̎̔̇̎̏ ̠̝̏̒̔̆̒̓̃̌̓̚ 
̝̋̏̎̓̑̏̌ ̈́ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆̍ ̜̖̑̆̈̉̒̓̆̎̓̎ ̙̓́̍̍̏̃ 
̍̉ ̋̑̏̏̑̄́̎̉̈̍̏̃ ɍστȟσυɎȢ ˙̜̉̋̏̐̌́̈̍ ̠̠̟̠̃̌̓̒ ̒̃̏̂̏̅̎̏ 
̇̉̃̔̉̍̉̚ ̍̉̋̑̏̏̑̄́̎̉̈̍́̍̉ȟ ̔ ̜̖̋̏̓̏̑ ̏̓̒̔̓̒̓̃̔̆̓ 
̘̠̋̌̆̓̏̎́ ̒̓̆̎̋́Ȣ ˛̎̉ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̟̠̏̂̎́̑̔̇̉̃́̓̒ ̔ 
̗̐́̉̆̎̓̏̋ ̒ ̜̂̆̒̒̉̍̐̓̏̍̎̍ ̘̓̆̆̎̉̆̍ ˏ˔˛˙˟Ȣ 5reaplasma 
ÕÒÅÁÌÉÔÉÃÕÍ ̘̟̠̃̒̓̑̆́̓̒ ̄̏̑́̈̅̏ ̘́̆̚ȟ ̘̆̍ Mycoplasma 
ÈÏÍÉÎÉÓ ̉ Mycoplasma genitalium ɉσρȟςϷɊȢ ˝̆̇̆ ̘̠̃̒̓̑̆́̆̓̒ 
̘̠̒̏̆̓́̎̎́ ̗̠̉̎̆̋̉̕  5Ȣ ÕÒÅÁÌÉÔÉÃÕÍ ̉ ˙Ȣ hominis (0,7%). 
ˠ̝̜̑̏̄̆̎̉̓́̌̎̆ ̜̍̉̋̏̐̌́̈̍ ̘̟̠̃̒̓̑̆́̓̒ 
̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̔ ̜̖̍̏̌̏̅ ̇̆̎̉̎̚ ɍσυ-37]. 
˙̘̉̋̑̏̂̉̏̌̏̄̉̆̒̋̉̊ ̗̐̑̉̎̉̐ȟ ̝̜̉̒̐̏̌̈̔̆̍̊ ̠̅̌ 
̅̉́̄̎̏̒̓̉̋̉ M. hÏÍÉÎÉÓ ̒ 5Ȣ 5ÒÅÁÌÉÔÉÃÕÍȟ ̘̒̏̆̓́̆̓  
̗̟̉̅̆̎̓̉̉̋́̉̕ ̠̃̏̈̂̔̅̉̓̆̌ ̉ ̏̐̑̆̅̆̌̆̎̉̆ 
̘̝́̎̓̉̂̉̏̓̉̋̏̔̃̒̓̃̉̓̆̌̎̏̒̓̉Ȣ ˙̘̉̋̑̏̂̉̏̌̏̄̉̆̒̋̉̊ ̍̆̓̏̅ 
̔̒̉̌̆̎ ̖̘̂̉̏̉̍̉̆̒̋̉̍̉ ̗̠̑̆́̋̉̍̉ȟ ̜̏̒̎̏̃́̎̎̍̉ ̎́ 
̒̐̏̒̏̂̎̏̒̓̉ 5Ȣ 5ÒÅÁÌÉÔÉÃÕÍ ̝̔̒̃́̉̃́̓ ̘̍̏̆̃̉̎̔ȟ ́ ˙Ȣ hominis 
ɀ ́̑̄̉̎̉̎Ȣ ˜̑̉ ̞̓̏̍ ̠̠̉̈̍̆̎̆̓̒ ̗̃̆̓ ̝̝̋̔̌̓̔̑́̌̎̏̊ ̜̒̑̆̅Ȣ 
˝̝̜̆̈̔̌̓́̓ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̘̟̠̐̏̌̔́̓̒ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̖̅̃̔ ̗̗̋̏̎̆̎̓̑́̉̊ ̠̅̌ ρτ ́̎̓̉̂̉̏̓̉̋̏̃ȡ 

̞̗̑̉̓̑̏̍̉̉̎́ȟ ̗̗́̆̓̉̌̒̐̉̑́̍̉̉̎́ȟ ̗̅̇̏̈́̍̉̉̎́ȟ 
̗̓̆̓̑́̉̋̌̉̎́ȟ ̗̅̏̋̒̉̉̋̌̉̎́ȟ ̗̍̉̎̏̉̋̌̉̎́ȟ 
̗̑̏̋̒̉̓̑̏̍̉̉̎́ȟ ̗̌̆̃̏̌̏̋̒́̉̎́̕ȟ ̗̏̌̏̋̒́̉̎́̕ȟ 
̗́̈̉̓̑̏̍̉̉̎́ȟ ̗̋̌́̑̉̓̑̏̍̉̉̎́ȟ ̗̒̐́̑̌̏̋̒́̉̎́̕ȟ 
̗̗̉̐̑̏̌̏̋̒́̉̎́̕ ̉ ̗̒̐̆̋̓̉̎̏̍̉̉̎́Ȣ ˛̗̆̎̋́ 
̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̐̑̆̅̔̒̍́̓̑̉̃́̆̓ ̓̑̉ ̜̃̏̈̍̏̇̎ ̖
̝̑̆̈̔̌̓́̓́ȡ Ⱥ̘̝̜̔̃̒̓̃̉̓̆̌̎̊Ȼȟ Ⱥ̘̜̐̑̏̍̆̇̔̓̏̎̊Ȼ ̉ 
Ⱥ̘̜̔̒̓̏̊̉̃̊ȻȢ ˝̏̒̓ ̂́̋̓̆̑̉̊ ̗̠̏̆̎̉̃́̆̓̒ ̐̏̒̌̆ ς ̅̎̆̊ 
̗̉̎̋̔̂́̉̏̎̎̏̄̏ ̐̆̑̉̏̅́ ɉ̐̑̉ t σχЈ˞ɊȢ ˝̝̜̆̈̔̌̓́̓ 
̟̠̉̎̓̆̑̐̑̆̓̉̑̔̓̒ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ ̗̝̜̏̓̑̉́̓̆̌̎̊ 
̝̑̆̈̔̌̓́̓ ̘̏̆̃̉̅̆̎ȟ ̉̈̍̆̎̆̎̉̆ ̗̃̆̓́  ̂̏̌̆̆ ̘̆̍ ̎́ 104 
̗̆̅̉̎̉ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̈́̑́̇̆̎̉̉ ɍστȟσυɎȢ 
 ɣ ̝̌̓̑́̈̃̔̋̏̃̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̠̠̠̃̌̆̓̒ ̜̉̎̏̑̍́̓̉̃̎̍̕ 
̠̅̌ ̠̏̂̎́̑̔̇̆̎̉ ̝̓̔̂̏̏̃́̑̉́̌̎̏̄̏ ̗́̂̒̆̒̒́ȟ 
̝̄̉̅̑̏̒́̌̐̉̎̋̒́ ̉̌̉ ̝̐̉̏̒́̌̐̉̎̋̒́ȟ ̎̏ ̝̜̑̆̈̔̌̓́̓ 
̠̉̒̒̌̆̅̏̃́̎̉ ̠̈́̃̉̒̓ ̏̓ ̜̏̐̓́ ̉ ̗̋̃́̌̉̉̋́̉̉̕ ˠ˔˕-
̏̐̆̑́̓̏̑́Ȣ ˗̝̟̠̏̍̐̓̆̑̎́ ̠̓̏̍̏̄̑́̉̕ ɉ˗˟Ɋ ̉ ̍́̄̎̉̓̎̏-
̠̑̆̈̏̎́̎̒̎́ ̠̓̏̍̏̄̑́̉̕ ɉ˙˝˟Ɋ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ ̍̏̄̔̓ 
̓́̋̇̆ ̝̏̂̎́̑̔̇̉̓ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̠̉̈̍̆̎̆̎̉ȟ ̎̏ ̎̆ ̃̒̆̄̅́ 
̜̅̏̒̓̔̐̎ ̉ ̅̏ ̖̒̉ ̐̏̑ ̎̆ ̜̔̓̃̆̑̇̅̆̎Ȣ ˟̗̝̠̑́̎̒̆̑̃̉̋́̌̎́ 
̠̂̉̏̐̒̉ ̞̠̎̅̏̍̆̓̑̉ ̍̏̇̆̓ ̝̐̑̆̅̏̒̓́̃̉̓ ̘̄̉̒̓̏̌̏̄̉̆̒̋̉̆ 
̐̑̉̈̎́̋̉ ̞̎̅̏̍̆̓̑̉̓́ȟ ̜̋̏̓̏̑̊ ̐̏̅̓̃̆̑̇̅́̆̓ ̅̉́̄̎̏̈ 
ˏ˔˛˙˟Ȣ  
˘̠́̐́̑̏̒̋̏̐̉ ̠̐̑̆̅̏̒̓́̃̌̆̓ ̝̃̏̈̍̏̇̎̏̒̓ ̠̐̑̍̏̊ 
̗̃̉̈̔́̌̉̈́̉̉ ̘̜̖̍́̓̏̎ ̓̑̔̂ ̉ ̘̠̒̉̓́̆̓̒ Ⱥ̜̈̏̌̏̓̍ 
̒̓́̎̅́̑̓̏̍Ȼ ̅̉́̄̎̏̒̓̉̋̉ ˏ˔˛˙˟ ɍσψɎȢ  
˘̘̆̆̎̉̆Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ ̐̑́̋̓̉̋̆ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ 
̗̜̆̌̆̒̏̏̂̑́̈̎̍ ̠̝̏̂̈́̓̆̌̎̏̆  ̘̌̆̆̎̉̆ ˏ˔˛˙˟ ̔ ̝̒̆̋̒̔́̌̎̏ 
́̋̓̉̃̎̏̊ ̜̇̆̎̉̎̚ȟ ̟̉̍̆̆̊̚ ̂̏̌̉ ̃̎̉̈̔ ̇̉̃̏̓́ ̉ 
̝̂̏̌̆̈̎̆̎̎̏̒̓ ̃ ̏̂̌́̒̓̉ ̐̑̉̅́̓̋̏̃ ̐̑̉ ̃̌́̄́̌̉̎̏̍̚ 
̏̒̍̏̓̑̆Ȣ ˒̒̓̆̒̓̃̆̎̎̏ȟ ̉̎̏̄̅́ ̞̓̏ ̍̏̇̆̓ ̐̑̉̃̆̒̓̉ ̋ 
̎̆̏̂̏̒̎̏̃́̎̎̏̍̔ ̘̟̌̆̆̎̉ȟ ̎̏ ̑̉̒̋̉ȟ ̠̜̒̃̈́̎̎̆ ̒ 
̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ ̓̆̑́̐̉̆̊ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̘̝̜̎̆̈̎́̉̓̆̌̎ 
̉ ̟̠̋̏̍̐̆̎̒̉̑̔̓̒ ̏̓̒̔̓̒̓̃̉̆̍ ̗̝̐̏̓̆̎̉́̌̎̏ ̝̜̖̒̆̑̆̈̎ 
̏̒̌̏̇̎̆̎̉̊ ̘̜̖̎̆̌̆̆̎ ̗̉̎̆̋̉̊̕Ȣ ˍ̎̓̉̂̉̏̓̉̋̉ 
̞̜̆̋̓̉̃̎̕̕ ̓́̋̇̆ ̒ ̗̝̟̆̌ ̠̒̎̉̇̆̎̉ ̘̋̑́̓̋̏̒̑̏̎̏̊ 
̈́̂̏̌̆̃́̆̍̏̒̓̉Ȣ  ˚̏ ̗̝̠̎̆̑́̉̏̎́̌̎́ ̠́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉ 
̍̏̇̆̓ ̐̑̉̃̆̒̓̉ ̋ ̜̏̒̌̏̇̎̆̎̎̍ ̖̉̒̏̅́̍ ˏ˔˛˙˟ȟ ̝̃̐̌̏̓ ̅̏ 
̠̂̆̒̐̌̏̅̉Ȣ  
C̏ ̟̏̓̃̆̓̒̓̃̔̉̆̚ ̗̑̆̋̏̍̆̎̅́̉̉ ̜̅̏̌̇̎ ̜̝̂̓ ̜̅́̎ 
̗̐́̉̆̎̓̔ ̐̏̒̌̆ ̅̉́̄̎̏̒̓̉̋̉ ̔ ̖̎̉ ˏ˔˛˙˟ȟ ̟̘̟̃̋̌́̉̆̚ 
̗̟̉̎̏̑̍́̉̕ ̏ ̠̖̐̔̓ ̠̈́̑́̇̆̎̉ȟ ̖́̋̓̏̑́̕ ̑̉̒̋́ ˕˜˜˜ȟ 
̖̎̆̏̂̏̅̉̍̏̒̓̉ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̝̜̖̂́̑̆̑̎ ̍̆̓̏̅̏̃ 
̗̗̋̏̎̓̑́̆̐̉̉ ̉ ̒́̍̏̆ ̄̌́̃̎̏̆ ɀ ̖̎̆̏̂̏̅̉̍̏̒̓̉ 
̜̖̍̏̎̏̄́̍̎ ̙̏̓̎̏̆̎̉̊Ȣ ˞̌̆̅̔̆̓ ̓́̋̇̆ ̝̐̑̆̅̔̒̍̏̓̑̆̓ 
̝̟̐̉̒̍̆̎̎̔ ̗̟̉̎̏̑̍́̉̕ ̠̅̌ ̗̐́̉̆̎̓̏̃ ɉ̎́̐̑̉̍̆̑ȟ ̠̅̌ 
̗̐́̉̆̎̓̏̃ ː˗˜ ̎́ ˜ˢˏ Ⱥ˝̝̜̆̄̉̏̎́̌̎̊ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ 
̗̆̎̓̑Ȼ  ̗̠̉̎̏̑̍́̉̏̎̎́̕ ̙̟̂̑̏̑́ ̅̏̒̓̔̐̎́ ̎́ ̒́̊̓̆  
ÈÔÔÐȡȾȾÄÃÅÎÔÅÒȢËÚȾÒÕȾɊȢ ˛̠̝̜̂̈́̓̆̌̎̍ ̔̒̌̏̃̉̆̍ ̙̔̒̐̆̎̏̄̏ 
̘̠̌̆̆̎̉ ˏ˔˛˙˟ ̠̠̠̃̌̆̓̒ ̏̅̎̏̃̑̆̍̆̎̎̏̆ ̘̌̆̆̎̉̆ ̖̏̂̏̉ 
̜̖̐̏̌̏̃ ̐́̑̓̎̆̑̏̃ ̐̑̉ ̔̒̌̏̃̉̉ ̐̏̌̎̏̄̏ ̐̏̌̏̃̏̄̏ ̠̐̏̋̏ ̎́ 
̝̃̆̒ ̐̆̑̉̏̅ ̘̠̌̆̆̎̉Ȣ 
˜̠̏̋́̈́̎̉̍̉ ̠̅̌ ̗̒̓́̉̏̎́̑̎̏̄̏ ̘̠̌̆̆̎̉ ̉ ̘̠̎́̈̎́̆̎̉ 
̝̜̖̐́̑̆̎̓̆̑́̌̎ ́̎̓̉̂̉̏̓̉̋̏̃ ̠̠̟̠̃̌̓̒ ̟̒̌̆̅̔̉̆̚ȡ 
̗̜̐̏̒̌̆̏̐̆̑́̉̏̎̎̊ ̐̆̑̉̏̅ȟ ̘̋̌̉̎̉̆̒̋̉ ̠̓̇̆̌̏̆ ̘̓̆̆̎̉̆ 
̂̏̌̆̈̎̉ȟ ̝̂̆̑̆̍̆̎̎̏̒̓ȟ ̏̓̒̔̓̒̓̃̉̆ ̗̑̆́̋̉̉ ̎́ ̝̟̐̆̑̏̑́̌̎̔ 
̟̓̆̑́̐̉ȟ ̝̎̆̐̆̑̆̎̏̒̉̍̏̒̓ ̝̐̆̑̏̑́̌̎̏̊ ̓̆̑́̐̉̉Ȣ  
ˏ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̠̑̆̋̏̍̆̎̅̔̆̓̒ ́̍̂̔̌́̓̏̑̎̏̆ 
̘̌̆̆̎̉̆ ɉ̘̒̏̆̓́̎̉̆ ́̎̓̉̂̉̏̓̉̋̏̃ ̉ ̗̜̖̐̑̏̓̉̃̏̆̒̓̏̅̎ 
̐̑̆̐́̑́̓̏̃Ɋȟ ̎́̐̑̉̍̆̑ȟ ̝̐̆̑̏̑́̌̎̏ ̗̏̌̏̋̒́̉̎̕  ̉  
̍̆̓̑̏̎̉̅́̈̏̌ȟ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ̗̆̓̑̉́̋̒̏̎̕ ɉ̠̏̅̎̏̋̑́̓̎́ 
̅̏̈́Ɋ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̐̑̉̍̆̎̆̎̉̆̍ ̝̐̆̑̏̑́̌̎̏ 
̗̅̏̋̒̉̉̋̌̉̎́ ̉  ̍̆̓̑̏̎̉̅́̈̏̌́ ̉Ⱦ̉̌̉ ̗̍̏̋̒̉̌̏̋̒́̉̎́̕Ȣ 
˘̘̆̆̎̉̆ ̅̏̌̇̎̏ ̜̝̂̓ ̐̑̏̃̆̅̆̎̏ ̃ ̘̓̆̆̎̉̆ ρτ ̅̎̆̊ ɍσωȟ τπɎȢ 
ˣ̆̓̑̉́̋̒̏̎̕ ̒̌̆̅̔̆̓ ̝̝̉̒̐̏̌̈̏̃́̓ ̔ ̇̆̎̉̎̚ ̒ ̜̃̒̏̋̉̍ 
̑̉̒̋̏̍ ̄̏̎̏̋̏̋̋̏̃̏̊ ̗̉̎̆̋̉̉̕ȟ ̒ ̠̝̜̏̂̈́̓̆̌̎̍ ̘̌̆̆̎̉̆̍ 
̐̏̌̏̃̏̄̏ ̐́̑̓̎̆̑́ȟ ̗̉̎̉̉̑̏̃́̎̎̏̄̏̕ ̄̏̎̏̑̆̆̊Ȣ 
˙̆̓̑̏̎̉̅́̈̏̌ ̝̠̉̒̐̏̌̈̔̆̓̒ ̠̅̌ ̘̠̌̆̆̎̉ ̖̓̑̉̏̍̏̎́̅ ̉ 
̞̜̖́̎́̑̏̂̎ ̂́̋̓̆̑̉̊Ȣ ˚̏ ̃ ̠̑̅̆ ̘̒̌̔́̆̃ ˏ˔˛˙˟ ̐̑̉̆̍ 
̍̏̇̆̓ ̜̝̂̓ ̐̑̆̋̑́̆̎̚ȟ ̆̒̌̉ ̗̐́̉̆̎̓̋̉ ̎̆ ̃ ̠̒̏̒̓̏̎̉̉ 
̝̐̆̑̆̎̏̒̉̓ ̐̑̆̐́̑́̓Ȣ 
˞̗̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ ́̎̓̉̂̉̏̓̉̋́̍̉ ̟̘̃̋̌́̆̓ 
̗̟̋̏̍̂̉̎́̉ ̗̆̓̑̉́̋̒̏̎́̕ ɉ̃̎̔̓̑̉̃̆̎̎̏Ɋ ̉ ̟̐̏̒̌̆̅̔̆̄̏̚ 
̝̐̆̑̏̑́̌̎̏̄̏ ̠̐̑̉̍̆̎̆̎̉ ̗̅̏̋̒̉̉̋̌̉̎́ ̉ ̍̆̓̑̏̎̉̅́̈̏̌́Ȣ 
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˙̏̇̎̏ ̝̝̉̒̐̏̌̈̏̃́̓ ̓́̋̇̆  ̃̎̔̓̑̉̃̆̎̎̏̆ ̃̃̆̅̆̎̉̆ 
̗̋̌̉̎̅́̍̉̉̎́ ̉ ̗̄̆̎̓́̍̉̉̎́ȟ ̒ ̟̐̏̒̌̆̅̔̉̍̚ 
̝̜̐̆̑̏̑́̌̎̍ ̐̑̉̍̆̎̆̎̉̆̍ ̗̅̏̋̒̉̉̋̌̉̎́ ̉ ̍̆̓̑̏̎̉̅́̈̏̌́Ȣ 
˞̟̠̌̆̅̔́̚ ̗̠̋̏̍̂̉̎́̉ ɀ ̞̓̏  ̃̎̔̓̑̉̃̆̎̎̏̆ ̃̃̆̅̆̎̉̆ 
̗̏̌̏̋̒́̉̎́̕ ̉ ̍̆̓̑̏̎̉̅́̈̏̌́ ̒ ̟̐̏̒̌̆̅̔̉̍̚ 
̝̜̐̆̑̏̑́̌̎̍ ̐̑̉̍̆̎̆̎̉̆̍ ̗̏̌̏̋̒́̉̎́̕ ̉ ̍̆̓̑̏̎̉̅́̈̏̌́Ȣ  
˜̝̠́̑̆̎̓̆̑́̌̎́ ̠̓̆̑́̐̉ ̅̏̌̇̎́ ̜̝̂̓ ̐̑̏̅̏̌̇̆̎́ ̅̏ ̖̓̆ 
̐̏̑ȟ ̐̏̋́ ̎̆ ̎́̒̓̔̐̉̓ ̘̋̌̉̎̉̆̒̋̏̆ ̘̙̔̌̔̆̎̉̆ ̉ ̅́̌̆̆ ̃ 
̘̓̆̆̎̉̆ ςτ ̘́̒̏̃Ȣ ˔́̓̆̍ ̖̠̐̆̑̆̏̅̓ ̋ ̝̐̆̑̏̑́̌̎̏̊ 
́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ ̠̅̌ ̙̠̈́̃̆̑̆̎̉ ρτ-̅̎̆̃̎̏̄̏ ̋̔̑̒́Ȣ  
ˏ˔˛˙˟ ̐̑̉ ̂̆̑̆̍̆̎̎̏̒̓̉ ̘̠̃̒̓̑̆́̆̓̒ ̑̆̅̋̏ȟ ̎̏ ̐̑̉ ̞̓̏̍ 
̒̌̆̅̔̆̓ ̝̉̈̂̆̄́̓ ̘̠̎́̈̎́̆̎̉ ́̎̓̉̂̉̏̓̉̋̏̃ 
̗̓̆̓̑́̉̋̌̉̎̏̃̏̄̏ ̉ ̖̉̎̏̌̏̎̏̃̏̄̏ ̠̑̅́Ȣ ˑ̠̏̐̔̒̋́̆̓̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆ ̗̋̏̍̂̉̎́̉̉ ̗̆̏̓́̋̒̉̍́̕ȟ ̗́̈̉̓̑̏̍̉̉̎́ ̉ 
̍̆̓̑̏̎̉̅́̈̏̌́ ̃ ̘̓̆̆̎̉̆ ρτ ̅̎̆̊ ɍτρɎȢ 
˚̘́̌̉̉̆ ˏ˙˞ ̎̆ ̘̔̃̆̌̉̉̃́̆̓ ̑̉̒̋ ˏ˔˛˙˟ ̃ ̘̓̆̆̎̉̆ ̜̖̐̆̑̃ 
̝̖̎̆̒̋̏̌̋̉ ̝̎̆̅̆̌ ̐̏̒̌̆ ̠̃̃̆̅̆̎̉Ȣ ˟̆̍ ̎̆ ̍̆̎̆̆ȟ ̅̏̌̇̎̏ 
̜̝̂̓ ̑̆̋̏̍̆̎̅̏̃́̎̏ ̔̅́̌̆̎̉̆ ˏ˙˞ȟ ̐̑̆̇̅̆ ̘̆̍ ̂̔̅̆̓ 
̘̎́́̓̏ ̘̌̆̆̎̉̆ ˏ˔˛˙˟Ȣ  ˜̏̒̌̆ ̠̔̅́̌̆̎̉ ˏ˙˞ ̗̐́̉̆̎̓̋̉ 
̘̟̏̓̍̆́̓ ̘̙̔̌̔̆̎̉̆ ̠̠̒̏̒̓̏̎̉ ̉ ̘̋̑́̓̋̏̒̑̏̎̏̆ 
̙̑́̈̑̆̆̎̉̆ ̒̉̍̐̓̏̍̏̃ ˏ˔˛˙˟ȟ ̎̏ ̐̑̉ ̞̓̏̍ ̐̑̉̒̔̓̒̓̃̔̆̓ 
̑̉̒̋ ̠̎́̒̓̔̐̌̆̎̉ ̂̆̑̆̍̆̎̎̏̒̓̉ ̃ ̘̒̌̔́̆ ̎̆̈́̉̆̎̎̏̄̏̚̚ 
̐̏̌̏̃ ̏̄̏ ́̋̓́Ȣ 
˓̜̆̎̉̎̚ ̒ ̘̜̃̓̏̑̉̎̍̉ ̗̜̉̍̍̔̎̏̅̆̉̉̓̎̍̉̕ 
̠̠̒̏̒̓̏̎̉̍̉ ̉̌̉ ˏ˕ˤ-̗̉̎̆̋̉̆̊̕ ̟̠̐̏̅̃̆̑̄́̓̒ 
̜̙̐̏̃̆̎̎̏̍̔ ̑̉̒̋̔ ̠̓̇̆̌̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟ȟ ̎̏ 
̗̑̆̋̏̍̆̎̅́̉̉ ̐̏ ̘̟̌̆̆̎̉ ̟̠̏̒̓́̓̒ ̜̎̆̉̈̍̆̎̎̍̉Ȣ 
M̘̔̇̉̎́̍ȟ ̐́̑̓̎̆̑́̍ ̇̆̎̉̎̚ ̒ ˏ˔˛˙˟ȟ  ̅̏̌̇̎̏ ̜̝̂̓ 
̐̑̆̅̌̏̇̆̎̏ ̏̂̒̌̆̅̏̃́̎̉̆ ̎́ ˕˜˜˜ ̉ ̟̒̏̏̓̃̆̓̒̓̃̔̆̆̚ 
̘̌̆̆̎̉̆Ȣ 

ˑ̘̜̏̌̄̏̒̑̏̎̆ ̠̐̏̒̌̆̅̒̓̃̉Ȣ ˞̜̉̍̐̓̏̍ ̉ ̐̑̉̈̎́̋̉ 
̏̒̓̑̏̄̏ ̘̠̓̆̆̎̉ ˏ˔˛˙˟ ̝̅̏̃̏̌̎̏ ̌̆̄̋̏ ̠̟̠̔̒̓̑́̎̓̒ 
̐̑̉̆̍̏̍ ́̎̓̉̂̉̏̓̉̋̏̃ȟ ̎̏ ̠̎̆́̅̆̋̃́̓̎́ ̠̓̆̑́̐̉ ̎̆ 
̟̘̉̒̋̌́̆̓ ̏̐́̒̎̏̒̓̉ ̘̜̖̅̏̌̄̏̒̑̏̎ ̉ ̝̜̖̒̆̑̆̈̎ 
̐̏̒̌̆̅̒̓̃̉̊ ɍτςɎȢ ˢ̘̠̑̏̎̉̆̒̋́ ̠̓́̈̏̃́ ̝̂̏̌ ̠̠̠̃̌̆̓̒ 
̎́̉̂̏̌̆̆ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̊  ̘̅̏̌̄̏̒̑̏̎̏̊ ̐̑̏̂̌̆̍̏̊ ̉  
̈́̓̑́̄̉̃́̆̓ ̟̋́̇̅̔ ̝̟̓̑̆̓ ̇̆̎̉̎̔̚Ȣ ˜̏̃̑̆̇̅̆̎̉̆ 
̘̜̖̍́̓̏̎ ̓̑̔̂ ̍̏̇̆̓ ̐̑̉̃̆̒̓̉ ̋ ̖̎̆̐̑̏̏̅̉̍̏̒̓̉ ̉ 
̓̑̔̂̎̏̍̔ ̟̂̆̒̐̌̏̅̉Ȣ ˚̏ ̠̒̃̏̆̃̑̆̍̆̎̎́ ̠́̅̆̋̃́̓̎́ 
̝̠́̎̓̉̂́̋̓̆̑̉́̌̎́ ̠̓̆̑́̐̉ ̅́̇̆ ̜̖̎̆̏̅̎̏̋̑́̓̎ ̞̐̉̈̏̅̏̃ 
ˏ˔˛˙˟ ̐̑̆̅̏̓̃̑́́̆̓̚ ̙̎́̑̔̆̎̉̆ ̑̆̐̑̏̅̔̋̓̉̃̎̏̊ 
̗̔̎̋̉̉̕ ̔ ̇̆̎̉̎̚ ̒ ˏ˔˛˙˟Ȣ ˠ ̇̆̎̉̎̚ ̒ ˏ˔˛˙˟ ̓́̋̇̆ 
̃̏̈̑́̒̓́̆̓ ̝̜̏̓̎̏̒̉̓̆̌̎̊ ̑̉̒̋ ̞̘̋̓̏̐̉̆̒̋̏̊ 
̂̆̑̆̍̆̎̎̏̒̓̉Ȣ 
˔̟̘́̋̌̆̎̉̆Ȣ ˓̜̆̎̉̎̚ ̒ ̘̋̌̉̎̉̆̒̋̉ ̠̜̓̇̆̌̍ ̘̓̆̆̎̉̆̍ 
ˏ˔˛˙˟ ̜̅̏̌̇̎ ̜̝̂̓ ̜̏̂̒̌̆̅̏̃́̎ ̃ ̘̓̆̆̎̉̆ χς ̘́̒̏̃ȟ ̘̜̓̏̂ 
̘̝̏̂̆̒̐̆̉̓ ̝̃̏̈̍̏̇̎̏̒̓ ̌́̂̏̑́̓̏̑̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ ˕˜˜˜ 
̉ ̗̟̋̏̑̑̆̋̉ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉. ˚̖̆̏̂̏̅̉̍̏ ̐̑̏̃̆̒̓̉ 
̝̋̏̎̓̑̏̌̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̖̏̂̏̉ ̐́̑̓̎̆̑̏̃ ̘̆̑̆̈ σ-4 
̎̆̅̆̌ ̉ ̐̏̒̌̆ ̘̠̏̋̏̎́̎̉ ̘̠̌̆̆̎̉ȟ ̘̜̓̏̂ ̝̠̔̂̆̅̉̓̒ ̃ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̐̏̒̌̆̅̎̆̄̏Ȣ ˜̘̠̆̑̃̉̎́ ̐̑̏̉̌́̋̓̉̋́̕ 
ˏ˔˛˙˟ ̍̏̇̆̓ ̜̝̂̓ ̅̏̒̓̉̄̎̔̓́ ̐̔̓̆̍ ̝̠̉̒̐̏̌̈̏̃́̎̉ 
̝̜̖̂́̑̆̑̎ ̍̆̓̏̅̏̃ ̗̗̋̏̎̓̑́̆̐̉̉ȟ ̒̋̑̉̎̉̎̄́ ̜̖̍̏̌̏̅ 
̝̒̆̋̒̔́̌̎̏ ̜̖́̋̓̉̃̎ ̇̆̎̉̎̚ ̎́ ̘̎́̌̉̉̆ ̖̌́̍̉̅̉̊̎̏̊ 
̗̉̎̆̋̉̉̕ ̉ ̛̠̠̑́̈̒̎̆̎̉ ̐̏̒̌̆̅̒̓̃̉̊ ̑̉̒̋̏̃́̎̎̏̄̏ 
̝̒̆̋̒̔́̌̎̏̄̏ ̠̐̏̃̆̅̆̎̉ ̃ ́̎́̍̎̆̈̆ ɍρρȟτσɎȢ ˑ̠̌ ̇̆̎̉̎̚ȟ 
̜̋̏̓̏̑̆ ̔̇̆ ̉̍̆̌̉ ˏ˔˛˙˟ ̃ ́̎́̍̎̆̈̆ȟ ̘̠̃̓̏̑̉̎́ 
̐̑̏̉̌́̋̓̉̋́̕ ̟̘̠̈́̋̌́̆̓̒ ̃ ̝̉̒̐̏̌̈̏̃́̎̉̉ ̝̜̖̂́̑̆̑̎ 
̍̆̓̏̅̏̃ ̗̗̋̏̎̓̑́̆̐̉̉ ̉ ̏̑̍̉̑̏̃́̎̉̉̕ ̝̜̖̎̏̑̍́̌̎ 
̒̓́̎̅́̑̓̏̃ ̝̒̆̋̒̔́̌̎̏̄̏ ̠̐̏̃̆̅̆̎̉Ȣ 
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˝˒˜˝˛ˑˠ˗˟˕ˏ˟˴ ˓ˍ˞˟ˍ˨ ˖˒˘ˑ˒˝ˑ˒ː˴ ˗˴˥˴ ˓ˍ˙ˎˍ˞ ˍ ˔ˍ˘ˍ˝˨˚˨  ˍˎ˨˚ˠ ˍˠ˝ˠ˘ˍ˝˨˚˨   
˙ ˞˒˘˒˞˴ ˎ˛˖˨˚˥ˍ ˔ˍ˙ˍ˚ˍˠ˕ ˗ ˝˴˚˴˞  

ɉ ˑ˒ˎ˕ ˥˛˘ˠɊ 
 

˟ ̨̊̎ȡ ˙́ ́̌́̅́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̜ ̨̊̆̌̅̆̑̅̆̄ ̨̨̙̋ ̇́̍̂́̒ ́ ̜̜̈́̌́̑̎  ̜́̂̎̔ ̜́̔̑̔̌́̑  ɉ˗˓ˍ ˍɊ  ̍ ̨̨̒̆̌̆̒̎  ̈́̍́̎́̔̉ 
̇́ ̜̅́̊ ̍̆̎ ̒ ̑́ ̜̓́̑ ̋ ̨̑̒̆̓̌̄̆̎Ȣ 
˗̨̨̙ ̇́̍̂́̒ ̗̠̜̉̎̆̋̉̒̕ ̇́̒ ̊̆̌̅̆̑̅̆ ˗˓ˍ ˍ ̜̒̑ ̙̜̜́̓̓́̎̔̌ ̜̓  ̨̨̎̆̄̈̄ ̨̒̆̂̆̂ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˛̜̌́̑̅  ̇́ ̜̜̍̒̈ 
̜̒́̌̅́̑̎́ ̜̜̒̏̈̌̍́̌ ̨̨̙̋ ̇́̍̂́̒ ́̔̑̔ ̨̨̨̒̆̈̍̎  ̨̒̆̑̎̆̎ ̐́̊̅́ ̂̏̌ ́̎ ̨̍̑ ̜̜̒́̐́̒̎  ̓ ̨̍̆̎̅̆̔ȟ ̂́̌́ ̓̔̔ ̨̨̨́̂̌̆̓̎  ̂ ̜̜̈̌̔ 
̠̒̉ ̜̓ ́̒ ̜̜̎̔̌́̑̅  ̨́̔̐- ̨́̓̆̑ ̜̇́̓́̅Ȣ ˗˓ˍ ˍ ̜̅̉́̄̎̏̒̓̉̋́̒ ̙̆ ́̎̅́̊ ̜̜̉̎̅  ̓̔ ̜̜̈̂́̊̅Ȣ ˗˓ˍ ˍ ̨̨̎̆̄̈̄ ̍ ̨̒̆̌̆̒ ̂ ̌ 
̜̜̜̇̎̒̓  ̇̏̌̍̆̎ ̇ ̜́̓̎ ̗̠̜̉̎̆̋̉̌́̑̅̕  ̅̆̑ ̨̨̋̆̈̎̅̆̄ ̜̅̉́̄̎̏̒̓̉̋́̒ ̇ ̎̆ ́̎̓̉̂̉̏̓̉̋̐̆̎ ̨̆̍̅̆̔̅  ̜̜̓̍̅ ̇ ̎̆ ̨̨̓̉̍̅ 
̨̨̅̒̓̆̑̎ ̅ ̜́̍̓̔Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̨̨̙̋ ̇́̍̂́̒ ́ ̜̜̈́̌́̑̎  ̜́̂̎̔ ̜́̔̑̔̌́̑ȟ ̜̜̜̇̎̒̓  ̇̏̌̍̆̎ ̇ ̜́̓̎ ̗̠̉̎̆̋̉̌́̑̕ȟ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒ȟ ̂́̌́ 
̓̔̔ ̨̨́̂̌̆̓ȟ ̜̎́̐ ̜̍̉̋̑̏̌̏̑́̒̕ȟ ́̎̓̉̂̉̏̓̉̋̐̆̎ ̆̍̅̆̔ȟ ˗˓ˍ ˍ ́̒ ̜̜̎̔̌́̑Ȣ 
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THE MODERN VIEW ON THE PROBLEM OF PELVIC INFLAMMATORY DISEASES IN WOMEN OF REPRODUCTIVE AGE  
(REVIEW) 

 
Resume: The article highlights the issues and current state of pelvic inflammatory diseases (PID) in women of reproductive age. 
Pelvic infection remains a major cause of morbidity PID in young women, the negative effects of which are reduced quality of life due to 
chronic pelvic pain, the risk of complications, up to impaired fertility. Diagnosis of PID is not difficult, the main problem is the timely 
diagnosis of PID infections, sexually transmitted infections and the development of methods for the rational and effective antibiotic therapy. 
Keywords:  pelvic inflammatory diseases, sexually transmitted infections, reproductive age, fertility, vaginal flora, antibiotic therapy, 
complications of PID 
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˟ȢˍȢ ˗˛˓ˍˎ˒˗˛ˏˍȟ ̇ Ȣˎ. ̇ ˒ˑ˒˘˩ˎ˒˗˛ˏˍȟ ːȢˡȢ ˢˍ˖ˎˠ˘˘ˍ˒ˏˍ  
˞ȢȢˑ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́   ̜̌̓̓  ̗̍̆̅̉̉̎́  ̨̨̔̎̉̃̆̑̒̉̓̆̓̎  Τ φ ̙̠́̋̔̆̑̉  ̇ ̎̆  ̠̄̉̎̆̋̏̌̏̄̉  ̜̋́̆̅̑́̒̕ 

 
ˍ˚ˍ˘˨  ˎ˒˔ˑ˴  ˜˛˘˕˗˕˞˟˛˔ˑ˨ ˞˕˚ˑ˝˛˙˨  ˗˒˔˴˚ˑ˒ː˴ ˓ ˗˟˴˘˴˗ ˍ ˨˙˨ ˙˒˚ ˎ˛˞ˍ˚ˠˑ˨  ˒˝˒˗˥˒˘˴˗˟˒˝˴ 

 
ˎ̨̆̑̌̄̆̎ ̜̜̂́̒̌̍̅́ ̜́̎́̌  ̨̂̆̈̅  ̜̐̏̌̉̋̉̒̓̏̈̅  ̜̒̉̎̅̑̏̍̍̆̎ ̜̜́̔̑́̓̎ φφ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ̓́̌̅́̔ ̖̜̓́̑̉ ̇ ̎̆ ̎́̔ ̜́̒̓́̑̅  
̜̏̒ ̠̐́̓̏̌̏̄̉̍̆̎ ύ ̂̏̒́̎̔ ̖̜̜̓́̑̉̎  ̨̐̑̏̒̐̆̋̓̉̃̓ ̨́̎́̌̉̈ ̋ ̨̑̒̆̓̌̄̆̎Ȣ ˍ̜̎́̌  ̨̂̆̈̅  ̜̐̏̌̉̋̉̒̓̏̈̅ ̜̒̉̎̅̑̏̍ɉˍˎ˜˗˞Ɋ ̨̋̆̈̎̅̆  
̗̜̄̆̒̓́̉̏̎̅ ̋̆̈̆ ́ ̜̜̍ ̍̆̎ ̂̏̒́̎̔̅́ ̜ ́̒ ̜̜̎̔̌́̑̅  ̨̨̙̆̑̆̋̆̌̋̓̆̑ ̈̆̑̓̓̆̌̄̆̎Ȣ ˓ ̨̨̋̓̌̋ ̇ ̎̆ ̂̏̒́̎̔ ̨̋̆̈̎̅̆  ̜́̎ ̓́̌ ́̎ 
́̒ ̜̜̎̔̌́̑̅ ̆̒̋̆̑̆ ̜̜̏̓̑̐ȟ ̜́̎́̌  ̂̆̈ ̨̄̆̎̆̈̅ ̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̒ ̂́̑ ̨̊̆̌̅̆̑̅ ̨̙́̋̔̆̑̌̋ ́̒ ̜̎̔ ̨́̔̐ ̂́̑ ̜̓̏̂̎́ ̇́̓ ̜̜̈́̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̱ ̜̎́̌  ̨̂̆̈̅ ̐ ̜̏̌̉̋̉̒̓̏̈̅ ̜̒̉̎̅̑̏̍ȟ  ̇ ̨̨̨̋̓̌̋̓  ̇ ̨̑̄̈̔ȟ ̜̂̏̒́̎̔̅  ́̒ ̜̜̎̔̌́̑ȟ ̎ ̓̉̇̆Ȣ  
 
˙́ ̜̜̜̈̅̌ ̜: ˍ̜̎́̌  ̨̂̆̈̅  ̜̐̏̌̉̋̉̒̓̏̈̅ ̜̒̉̎̅̑̏̍ 
̨̒̓̑̆̒̒̓ ȟ ̊̆̌ ́ ̜̈́̒̎́ ̖̠̜̐̒̉̏̌̏̄̉̌  ̇ ̎̆ ̜̉̈̉̋́̌̕  
̇ ̨̋̓̆̍̆̎ ȟ ̗̠̔̑̂́̎̉̈́̉ ̍̆̎ ̞̗̠̜̍́̎̒̉̐́̉̎   ̨̒̆̑̎̆̎ ςρ 
̜̜́̒̑̅ ̍́ ̜̜̈̅ ̨̑ ̋̆  ̓́̑́ ́̎  ̍ ̨̒̆̌̆̒ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ ˍˎ˜˗˞  ̨̨̋̆̈̎̅̆̄ ̜́̊̓́̌́̍́̌ ̓ ̨̒̋ ̨̊̆̌̅   
̖̠̜̐̒̉̏̌̏̄̉̌  ̇́ ̜̅́̊̎́ ́̎́  ̆̍̆̒ȟ ̜̒̏̎̍̆̎ ́̓́̑ 
̨̑̆̐̑̏̅̔̋̓̉̃̓ ̜̅̆̎̒́̔̌ ̜̎́ȟ ̨̨̨̍̆̍̌̆̋̆̓̍̈̅   
̠̜̅̆̍̏̄̑́̉̌̕  ̋ ̨̨̨̙̑̒̆̓̋̎   ̓ ̨̍̆̎̅̆̔̎̆ ̒̆̑ ̨̆̓̆̅Ȣ  
˞̜̏̎̅ ̓́̎ ˍˎ˜˗˞ -̍̆̎ ̜̜́̔̑́̓̎ ̊̆̌̅̆̑̄̆ ̨̑̆̐̑̏̅̔̋̓̉̃̓ 
̗̠̔̎̋̉̕ ̍̆̎ ̠̜̅̆̍̏̄̑́̉̎̕ ̋ ̓̆̑̔ ̍́ ̜̒́̓̎̅́ 
̐̑̏̉̌́̋̓̉̋́̕ ̍̆̎ ̆̍ ̇ ̨̑̄̈̔ ̋̆̑̆̋Ȣ ɉρȟςȟσȟτɊȢ  
ˍ̜̎́̌ ̨̂̆̈̅  ̜̐̏̌̉̋̉̒̓̏̈̅ ̜̒̉̎̅̑̏̍ɉˍˎ˜˗˞Ɋ ɀ 
̗̜̔̎̋̉̏̎́̌̅̕ ̜́̎́̌  ̨̂̆̈̅  ̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̒ȟ 
̠̗̠́̎̏̃̔̌̉ ̇ ̎̆  ̠̄̉̐̆̑́̎̅̑̏̄̆̎̉̍̆̎ ̗́̒̒̏̉̑̌̆̎̄̆̎ 
̨̞̎̅̏̋̑̉̎̅ ̂ ̜̜̜̈̌̒̓  ̜̜̇̉̎̓ ̜Ȣ ˎ̨̆̑̌̄̆̎ 
̠̜̐́̓̏̌̏̄̉̎  ̨̨̨̇̉̌̄ 4ɀ15 %-̅́ ̨̋̆̈̅̆̒̆̅ɉυȟφɊȢ 
˔́̍́̎́̔̉ ̝̜̄̏̑̍̏̎́̌̅ ̜̈́̓̓́̑̅  ̇̏ ̜́̑ ̨̨̨̨̓̉̍̅̌̄ 
̠̄̉̐̆̑́̎̅̑̏̄̆̎̉̍̆̎ ̎́̔ ̜́̒̓́̑̅  ̇ ̨̨̨̋̓̌̋̓  ̇ ̎̆ 
̨̑̆̐̑̏̅̔̋̓̉̃̓ ̗̠̜̔̎̋̒̎̕ ̜́̌̐̎́ ̨̨̋̆̌̓̑̆̅Ȣ ˍ̌́̊̅́ 

̍́ ̜̜̜̈̅̒ ̇ ̨̨̨̋̓̌̋̓   ̒́ ̜̓́̌̐ȟ  ̨̅̆̎ ̒́̔ȟ  ̨̍̑ ̒ ̑̔̄̆ 
̨̨́̂̌̆̓̓ ̎ ̨̑̆̒̓̆̎  ̜̓̔̌̔ ̋̆̈̆ ̨ ̜̂̏̌̐ ̜̜̓́̂̌́̅ ɉυȟφȟχɊ 

˔̆̑̓̓̆̔ ̍́ ̜̒́̓ȡ  ˍˎ˜˗˞ -̍̆ ̎ ̜̜́̔̑́̓̎  ̨̊̆̌̅̆̑̅̆̄ 
̇ ̨̨̋̓̌̋ ́ ̜̜̍ ̍̆̎ ̂̏̒́̎̔̅́ ̜ ́̒ ̜̎̔ ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ 
̈̆̑̓̓̆̔Ȣ  
˔̆̑̓̓̆̔ ̨̨̅̒̓̆̑ ̍̆̎ ̜̑́̌̅́̑ȡ  ˍˎ˜˗˞ -̍̆̎ ̨̊̆̌̅̆̑̅  
̜̇́̌̐ ̜̒́̎ ÎЀσρȢ ˔̨̆̑̓̓̆̔̅   ̍́ ̜̒́̓  ̍̆̎  
̜̜̓́̐̒̑̍́̌́̑̎́  ̒́̊ ˍˎ˜˗˞ -̍̆̎  ̜̜́̔̑́̓̎  ρω-τρ ̇́̒ 
̜́̑́̌ ̜̎̅́ ̜  ÎЀω ̨̐̑̏̒̐̆̋̓̉̃̓ ́̎́̌̉̈  ̂̆̎  ÎЀςς 
̨̑̆̓̑̏̒̐̆̋̓̉̃̓   ̓́̌̅́̔̅́ ̜  ́̔̑̔ ̖̜̓́̑̉̎́ ̈̆̑̓̓̆̔ 
̇ ̨̨̨̑̄̈̌̅ ɉ̏̑̓́ ̇́̒  ςψȟσϹπȟυ ̇́̒ɊȢ ˎ́ ̜̌́̔ ̜̓̏̂̎  
̨̄̆̎̆̑́̓̉̃̓  ̗̠̜̔̎̋̉̒̕  ̜̜́̌̐̓ȟ ̨̨̆̓̆̋̋̑  ̒́ ̓́̌ ́̎ȟ 
̜̜̏̓̂́̒̌   ̨́̎́̍̎̆̈̎̅̆ ̓ ̜̍ ̙̜̜̔́̌́̔̌ ̜ ̇̏ ȟ  
̜̅̆̎̒́̔̌  ̇́ ̜̅́̊ ̠̗̠̜̐̏̐̔̌̉̌  ̎̏̑̍́̅́̎  
̜̙̜̜́̊̑̍́̌ ̜ ̇̏  ρυ ̊̆̌  ̜̑́̅Ȣ ˎ́ ̜̌́̔  ̜̓̏̂̎̅́ ̜  
̨̊̆̌̅̆̑̅ ̏ ̑̓́ ̜̇́̒ ςφȟφ ϻ ρȟυ ̜̇́̒̓ ̜̑́̅Ȣ                                                                                                                                                
˔̆̑̓̓̆̔  ̨̨̅̒̓̆̑ȡ ̜̋̌̉̎̉̋́̌ ȟ ̖̈̆̑̓́̎́ ɀ ̖̠̜̂̉̏̉̍̉̌ ȟ 
̝̜̄̏̑̍̏̎́̌̅ȟ ̑́̌ ɀ ̜̇́̂̅ ̓́̑̍̆̎ ̇ ̎̆ ̜̒̓́̓̉̒̓̉̋́̌ Ȣ ς 
̓̏̐̓́ ̅́ ̈̆̑̓̓̆̔ ̍̆̎  ̂́ ̜̌́̔ ̇ ̨̨̨̑̄̈̌̐ȟ ̜̜̜̜̏̑̓̎̅̎  
̂́ ́̌́̐ȟ ̎ ̓̉̇̆ ̙̜ ̜̜́̑̌̅Ȣ  

 
˗̆̒̓̆ ρ -  ̱ ̜̎́̌  ̨̨̂̆̈̎  ̜̐̏̌̉̋̉̒̓̏̈̅  ̜̒̉̎̅̑̏̍̍̆̎ ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓  ̇ ̨̨̋̓̌̋  ́ ̜̜̍Ȣ   ˓ ̨̨̋̓̌̆̑̅   ̜̒́̎  ÎЀςσ  
˓ ̨̨̨̋̓̌̋̓   ́̒ ̜̜̎̔ ) ̓̑̉̍̆̒̓̑ ÎЀςσ )) ̓̑̉̍̆̒̓̑ ÎЀςρ ))) ̓̑̉̍̆̒̓̑ ÎЀςρ 

ˍ̂̒Ȣ̜̒́̎ % ˍ̂̒Ȣ̜̒́̎ % ˍ̂̒Ȣ̜̒́̎ % 
˒̑̓̆ ̓̏̋̒̉̋̏̈ 4 17,3 - - - - 

̨̈̌̔  ̨̨́̔̐ 7 30,4 5 23,8 - - 

ˎ́̒̓́̌ ́̎ ̓ ̨̒̋ 1 4,3 - - - - 

̨̨̈̅̄̍̆̎  ̂̏̌ ́̎ 
̓ ̨̒̋ 

2 8,6 - - - - 

˕̒̓̍̉̋̏-
̗̝̜̆̑̃̉̋́̌̅ 
̨̨̨̨̇̆̓̋̌̋̒̈̅̋ 

- - 6 28,5 - - 

˓ ̨̨̋̓̌̆̑̅̆̄ ̠́̎̆̍̉ 3 13 6 28,5 4 19 

˓ ̨̨̋̓̌̆̑̅̆̄  ̨̨̒̎̔ - - 2 9.5 4 19 

˜̞̠̜̑̆̋̌́̍̒̉̎   
̇̆ ̨̌  ̅ ̨̑̆̇̆̒ 

- - - - 3 14,2 
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̜̑ ̜̓  ̜̜̒̏̈̌̍́̌ 
̠̜̄̉̐̏̋̒̉̒  

- - - - 1 4,7 

 
˗̆̒̓̆̅̆̎  ̋ ̨̑̐  ̓ ̑ ́̎̅́̊ ̇ ̨̨̨̋̓̌̋̓  ̨̈̌̔  ̨̨́̔̐   ˍˎ˜˗˞ -
̍̆̎ ̜̜́̔̑́̓̎ ̑ ̨̨̙̆̋̎  ̎́̔ ́̒̓́  ̜́̎́̌  ̨̂̆̈̅̋ ̓ ̨̑̎̅̆ 
̨̋̆̈̅̆̒̆̅Ȣ ψȟφϷ ̎́̔ ́̒̓́     ̇ ̨̨̨̋̓̌̋̓ ̒́ ̓́̐ ́̌̔  ̍ ̨̍̋̎ 
̜̂̏̌̍́̅ ̓ ̒ ̋̐̆̎  ̜̜̂́̊̌́̎̒̓  ̜̜̇́̓̑̅ ̜̜̜̑̌̔̍̆̎  
̠́ ̜̓́̌̅Ȣ 
˓ ̨̨̨̋̓̌̋̓   ̨̨̙̆̋̎ ̨̓̑̉̍̆̒̓̑̎̅̆ ςψȟυϷ ̉̒̓̍̉̋̏-
̗̝̜̆̑̃̉̋́̌̅  ̨̨̨̙̇̆̓̒̐̆̔̌̋ ̜́̎̓́̌ ́̎ȟ  ̨́̎̅̑̏̄̆̎̅̆̑̅   
̗̠̜̜̄̉̐̆̑̐̑̏̅̔̋̉̒̎  ̈́   ̨̒̆̑̎̆̎ ̇ ̎̆  ̜̇́̓̑ 
̜̜̜̔̒̎ ̜̜̜̑̌̔̎́̎ ̜̜̇́̓̑̅   ̜̉̒̓̍̉̋́̌  ̂ ̨̨̨̌̍̎  

̗̜̔̎̋̉̏̎́̌̅̕ ̇ ̎̆ ̜̜̜̑̌̍̅  ̨̨̈̄̆̑̒ ̂̏̌ ́̎Ȣ 
˓ ̨̨̨̋̓̌̋̓  ̇ ̨̑̄̈̔  ̜̓́̋̓̉̋́̒ȡ 
ρȢ˓ ̨̨̨̋̓̌̋̓  ̆̑̓̆ ̨̨̍̆̑̈̍̎̅̆ ̞̅̉̄̉̅̑̏̐̉́̎̅̑̏̒̓̆̑̏̎ 
̙̏̑̓́ ́ ̆̒̆̐̐̆̎ ρπȟς̝̍̋̍̏̌Ⱦ̓ ̔Ȣ 
ςȢ ˎ̜́̑̌ ̇ ̨̋̓ ̊̆̌̅̆̑̅̆ȟ̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̎  ̜̏̑̍́̒̎́̕ 
̜̜̂́̊̌́̎̒̒̈ȟ̜̄̏̑̍̏̎̎  ̜̜́̌̐̓ ̍ ̨̙̌̆̑̎ ̒̓́̐ ̓ ̜̑́̓̎ 
ρχ ˗˞ ̞̗̠̜̋̒̋̑̆̉̒̎ ̜̅̉̎́̍̉̋́̌  ̂́ ̜̌́̐ȟ 
̟̜̄̌̋̏̋̏̑̓̉̋̏̉̅̓ ̠̜̓̆̑́̐̉̎ ̇ ̨̑̄̈̔ ́̇̆̓Ȣ 
ː̠̜̉̐̆̑́̎̅̑̏̄̆̎̉̎  ̜́̎́̌ ̨̂̆̈̅ ̜̏̑̍́̒̎̅́̕ 
̅̆̋̒́̍̆̓́̈̏̎̍̆̎ ɉπȟρςυ ̍̄Ⱦ̓ ̔Ɋ ̆̍̅̆̔ ̇ ̨̨̨̋̓̌̋̓   ˴ȟ˴˴ 
̨̨̓̑̉̍̆̒̓̑̎  ρψ-ςπ ̜́̐̓́̒̎́ ̨̅̆̊̎ ̇́̌ ̜́̒́̅Ȣ  ˒̑̓̆ ̂̏̒́̎̔ 
̨̨́̔̐ ̂́̑  ̊̆̌̅̆̑̅̆ ː̠̉̐̆̑́̎̅̑̏̄̆̎̉ ̜̏̑̍́̒̎́̕ 

̜̜̂́̊̌́̎̒̒̈ ̅̆̋̒́̍̆̓́̈̏̎̍̆̎ ̆̍̅̆̔ ̇ ̨̨̨̋̓̌̋̓  στ-̨̙ 
̜́̐̓́̒̎́ ̨̅̆̊̎ ̇́̌ ̜́̒́̅ȟ ̂ ̌ ̇́ ̅́̊̅́  ̜̑ ̜̓   

̜̑̆̒̐̉̑́̓̏̑̌  ̅̉̒̓̑̆̒̒-̜̒̉̎̅̑̏̍̎ ̜́̌̅̎-́̌̔  ̨̙̎ 
̏̌̅́̎̔ ̋ ̆̑̆̋ ɉυɊ 

σȢ˓ ̨̨̨̋̓̌̋̓  υ-9 ́ ̜̐̓́̒̎̅́  ˢː-̜̎ ȟ ̨̞̒̓̑̏̄̆̎̎  
̓ ̨̍̆̎̅̆̔̎̆̎  ̓ ̨̒̋ ̓́̒̓́̔ ̨́̔̐ (30,4%-7) ̋ ̨̆̈̎̅̆ 
̖̏̑̉̏̄̏̎̉̎ ̓́ ̜̜́̊̎̅́̌́̅  1000-ρυππ ̨̨̂̑̌̋  ̂Ⱦ̆ȟ ̜́̐̓́̒̎́ 
̨̂̑ ̑̆̓Ȣ 
τȢ   ˓ ̨̨̨̋̓̌̋̓   ρφ ̜́̐̓́̒̎́ ̨̅̆̊̎  ̜̋̌̉̎̉̋́̌   
̋ ̨̨̨̑̎̒̓̆̑̎̆ ́̑́̊  ̅̉̅̑̏̄̆̒̓̆̑̏̎̍̆̎ ρπ ̍̄ ɕ ̋ ̨̎̎̆ ς ̑̆̓  
̝̜̄̏̑̍̏̎́̌̅  ̠̓̆̑́̐̉  ̇ ̨̨̨̑̄̈̌̅Ȣ  
5.  ˓ ̨̨̨̋̓̌̋̓   ˴˴ ̨̓̑̉̍̆̒̓̑̎̅̆ ̜̇́̓̑  ̜̍̏̊̎̎́  
̜̋̌̉̎̉̋́̌ ȟ ̝̜̜̜̔̌̓̑́̅̂̒̓  ̂́ ̜̌́̔  ̇ ̨̨̨̑̄̈̌̅Ȣ 
˓ ̨̨̨̋̓̌̋̓  ρσ-ρχ ̜́̐̓́̒̎̅́ ̉̒̓̍̉̋̏-̗̝̜̆̑̃̉̋́̌̅  
̨̨̨̨̇̆̓̋̌̋̒̈̅̋ ̜́̎ ̓́̌ ́̎  ̇́ ̅́̊̅́ ̜̇́̓̑ ̜̍̏̊̎̎́ 
ɉςψȟυϷɊ  ˜-̓̉̐̓̆̒ ̨̨̓̄̒̐̆̎ ̖̠̜̉̑̔̑̄̉̌  ̗̠̋̏̑̑̆̋̉ ̜̇́̒́̌̅Ȣ 
ɉ˚Ȣ˙ ˙́̍̆̅́̌̉̆̃́ ̜̙̂̏̊̎́Ɋ 
φȢ  ˟̨̆̍̑ ̜̐̑̆̐́̑́̓̓́̑̎ ̜́̂̌̅́ ́̎ ρωϷ ̇ ̨̋̓̌̆̑̅̆  
̨̙̜̜̓̆̍̑̓́̐̌ ̜̓ ̠́̎̆̍̉ ̜́̎ ̓́̌ ́̎ 
χȢ ˓ ̨̨̨̋̓̌̋̓   ˴˴˴ ̨̓̑̉̍̆̒̓̑̎̅̆ ̇ ̨̋̓̌̆̑̅̆  ̠̄̉̐̆̑̓̆̎̈̉ 
̜̂̏̌̔̎́ ̜̜̂́̊̌́̎̒̓  ̜́̑̓̆̑̉́̌̅ ́̎ ̜̜̜̒̍̎ ̂́ ̜̌́̊ 
̜̜̏̓̑̐  ̅̏̐̆̄̉̓  ςυπ ̍̄ ς ̑̆̓ ̋ ̨̎̎̆  ̓́ ̜̜́̊̎̅́̌̅Ȣ 
ˎ̜́̑̌  ̇ ̨̋̓ ̊̆̌̅̆̑ ̓̆̑́̐̆̃̓ ̐̆̎  ̂́̒ ́ ̍́̍́̎̅́̑ ́ 
̋ ̨̙̑̒̆̓̋  ̂ ̜̙̏̊̎́ ̜́̑́̌̅Ȣ  

 
˗̆̒̓̆ ς -  ̱ ̜̎́̌  ̨̨̂̆̈̎  ̜̐̏̌̉̋̉̒̓̏̈̅  ̜̒̉̎̅̑̏̍̍̆̎  ̎́̔ ́̒̓́̑̅́ ̜̂̏̒́̎̔̅   ́̒ ̜̜̎̔ 
Ο     ˓ ̆̅̆̌ ̂̏̒́̎̔ȡ ̓́̂̉ ̉ ̇̏̌̍̆̎ 

̂̏̒́̎̔ 
˗̆̒́̑  
̨̨̨̓̌̄  
́̑ ̜̜̌ 
̂̏̒́̎̔ 

́ ́̎́ 
̙̜́̐ ̜̜̎  

̨̨̍̆̈̄̌̒̈ 
̜̜̇́̑̌̔ 

˙̨̆̈̄̌̅̆̎ 
̂ ̜̑̎ ̂̏̒́̎̔ 

ˎ̏̒́̎ ́̎́̎ ̨̋̆̊̎ 
̆̑̓̆ ̋̆̈̆ ̅̆ ́̎ 
̋̆̓̔ 

 86% 
 

83,3% 16,6% 19% 14,2% 4,7% 

   
ˎ ̌  ς ̋̆̒̓̆̅̆ ́ ́̎́  ̙̜́̐ ̜̜̎  ̔́ ̜̜̓̎́̎ ̂ ̜̑̎ 
̜̜̜̇̑̓̌̔ - ρωϷȟ  ̆̑̓̆ ̂̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ̋̆̈̆ ̅̆ ́̎ ̋̆̓̔ 
τȟχϷ ̇́ ̜̅́̊̌́̑  ̋ ̨̑̒̆̓̌̄̆̎Ȣ  ˠ́ ̜̜̓̎́̎ ̂ ̜̑̎ ̂̏̒́̎̔ σ-
ρτȟςϷȢ ˓̆̅̆̌ ̂̏̒́̎̔ ρψ-86%,  ́̌ ̜̏̎  ̨̨̙̎̅̆  ̓́̂̉ ̉ 
̇̏̌̍̆̎ ̂̏̒́̎̔  ρυɉψσȟσϷɊ ̇ ̎̆   ̋̆̒́̑ ̨̨̨̓̌̄  σ-16,6% 

̜̑́̅Ȣ ˛̗̠̜̐̆̑́̉̌  ̇̏̌̍̆̎ ̂̏̒́̎̔ ́  ̨̋̆̌̆̒ ̇́ ̅́̊̅́ 
̑ ̒́̓ ̨̨̂̆̑̌̆̅ȡ ̗̜̐̌́̆̎̓́̎  ̜̇́̓̔ ̇ ̎̆ ̜̜́̌̐̓ 
̏̑̎́̌́̒ ́̎ ̗̜̐̌́̆̎̓́̎  ̨̍̆̈̄̌̅̆̎ ̂ ̜̑̎ ̜̜̜̒̌̎̔ 
̨̋̆̈̎̅̆Ȣ 

˓́ ́ ̜̓̔̌ ́̎ ̎ ̑̆̒̓̆ȡ ˓̨̨̆̓̌̐ ̜̓̔̌ ́̎ ̜̂́̌́̌́̑̅  
̒́̌̍́ ̜ ̙́̍́̍̆̎ σρππ-στππȢ ˍ̐̄́̑ ̙̜̋́̌́̒̍̆̎ χ-ψ ̜̂́̌̌̅ 

̜̑́̊̅Ȣ ˎ̏̒́̎̔̅́̎ ̨̨̋̆̊̎̄ ̔́ ̜̓ ́̒ ̜̜̎̔̒̈ ̓̋̆̎Ȣ 
˞̜̏̎̍̆̎ȟ ̇ ̨̨̋̓̌̋  ̐̆̎  ̂̏̒́̎̔ ̨̨̋̆̈̎̅̆̄ ́̒ ̜̎̔̌́̑ ̜́̎́̌  
̂̆̈ ̨̄̆̎̆̈̅ ̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̒ ̂́̑  ̨̊̆̌̅̆̑̅  ̨̙́̋̔̆̑̌̋ 
̨́̔̐ ́̓̆̑  ̓ ̜̏̂̎́ ̇́̓ ̜̈́ ́ ̜̂̏̌́̅ȢȢ 
̜̜̜̏̑̓̎̅ȡ ˓ ̨̨̋̓̌̋̓̆̎  ̜̓̒ ̜́̌̅̎ ɀ ́̌́ ̍ ̠̉̓  ̓̆̋̒̆̑̔ 

̇ ̎̆ ̔́ ̜̜̓̌ ̆̍ ̓́ ̜̜́̊̎̅́̌̐ȟ ̜́̎́̌  ̨̨̂̆̈̎  
̜̐̏̌̉̋̉̒̓̏̈̅  ̜̒̉̎̅̑̏̍̍̆̎ ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓  
̗̜̄̆̒̓́̉̏̎̅ ̋̆̈̆ ̨̎̅̆ ̍̏̎̉̓̏̑̉̎̄  ̇ ̨̑̄̈̒̆ ̨̍̑̄̆  
̨̨́̂̌̆̓̓  ̂ ̜́̌́̌́̑̅  ̜̜̜̓̔̌̔̎   ωψϷ ̜̑́̊̅Ȣ  
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SPECIALTY OF THE COURSE OF PREGNANCY AND CHILDBIRTH AT POLYCYSTIC OVARIES SYNDROME 
 
Resume: This publication (issue) shows the retrospective analysis of the medical history of 22 patients with PCOS and prospective analysis 
of the 9 histories of childbirths of patients who have this pathology. We searched the specialties of the course of gestational period and 
complications during the childbirth at PCOS. Taking into consideration, the detected complications during the pregnancy and childbirth allow 
to include the women with ovarian hyperandrogenism genesis onto the group of risk on obstetric complications. 
Keywords : polycystic ovaries syndrome, preparation and pregnancy care, result. 
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˗́̆̅̑́̕ ̙́̋̔̆̑̒̓̃́ ̉ ̄̉̎̆̋̏̌̏̄̉̉ Τφ ̠ ̖́̈́̒̋̏̄̏ ˚̗̝́̉̏̎́̌̎̏̄̏ ̗̍̆̅̉̉̎̒̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕Ȣ 

˛̓̅̆̌̆̎̉̆ ̞̋̒̓̑̆̎̎̏̊ ̄̉̎̆̋̏̌̏̄̉̉  
ˣ̝̆̎̓̑́̌̎̏̊ ̄̏̑̏̅̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ ̝̗̜̂̏̌̎̉ 

 
ˍ˜˛˜˘˒˗˞˕ˬ ˬ˕ˤ˚˕˗ˍȢ ˪˟˕˛˘˛ː˕ˬȢ ˜ˍ˟˛ː˒˚˒˔Ȣ ˘˒ˤ˒˚˕˒Ȣ 

 
˞ ̃̎̆̅̑̆̎̉̆̍ ̜̖̎̏̃ ̖̓̆̎̏̌̏̄̉̊ ̃ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̠̉̈̍̆̎̉̌̒ ̖̐̏̅̏̅ ̋ ̅̉́̄̎̏̒̓̉̋̆ ̉ ̘̟̌̆̆̎̉ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́Ȣˏ  ̝̒̓́̓̆ ̜̐̑̉̃̆̅̆̎ 
̜̒̏̃̑̆̍̆̎̎̆ ̜̅́̎̎̆ ̐̏ ̞̓̉̏̌̏̄̉̉ȟ ̐́̓̏̄̆̎̆̈̔ ̉ ̘̟̌̆̆̎̉ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ȟ ̠̠̏̌̌̉̋̔̌̑̎́̕ ̋̉̒̓́ȟ ̋̉̒̓́ ̇̆̌̓̏̄̏ ̓̆̌́Ƞ ̠̂̏̌̆̃́ ̏̑̍́̕ȟ ̘̠̄̆̍̏̑̑́̄̉̆̒̋́ ̏̑̍́̕ ̉ 
̙̠̒̍̆́̎̎́ ̏̑̍́̕ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́Ȣ 
 
ˏ̃̆̅̆̎̉̆Ȣˍ̠̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ɂ̃̎̆̈́̐̎̏ ̙̎́̒̓̔̐̉̃̆̆ 
̠̋̑̏̃̏̉̈̌̉̎̉̆ ̃ ̠̘̉̎̉̋ ̐̑̉ ̜̑́̈̑̃̆ ̒̏̒̔̅̏̃ ̄̑́́̏̃́̕ 
̜̝̐̔̈̑̋́ȟ ̜̒̓̑̏̍ ̠̘̉̎̉̋́ȟ ̠̏̌̌̉̋̔̌̑̎̏̊̕ ̜̋̉̒̓ ̉̌̉ 
̜̋̉̒̓ ̇̆̌̓̏̄̏ ̓̆̌́ȟ ̟̠̒̏̐̑̏̃̏̇̅́̆̆̒̚ ̙̎́̑̔̆̎̉̆̍ 
̗̆̌̏̒̓̎̏̒̓̉ ̓̋́̎̉ ̠̘̉̎̉̋́ ̉ ̘̋̑̏̃̏̓̆̆̎̉̆̍ ̃ ̟̙̟̂̑̎̔ 
̝̐̏̌̏̒̓Ȣ ˏ̘̠̒̓̑̆́̆̓̒ ̔ πȟυɂςȟυ Ϸ ̘̖̄̉̎̆̋̏̌̏̄̉̆̒̋̉ 
̝̜̖̂̏̌̎ȟ ̃ ̒̓̑̔̋̓̔̑̆ ̖̃̒̆ ̜̖̏̒̓̑ ̘̖̄̉̎̆̋̏̌̏̄̉̆̒̋̉ 
̈́̂̏̌̆̃́̎̉̊ ̈́̎̉̍́̆̓ ̝̓̑̆̓̆ ̍̆̒̓̏ȟ ̠̠̒̏̒̓́̃̌ ρχϷ ɍρɎȢ 
ˍ̠̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̍̏̇̆̓ ̟̝̠̎́̂̌̅́̓̒ ̃ ̘̜̑́̈̌̉̎̆ ̜́̈̕ 
̝̍̆̎̒̓̑̔́̌̎̏̄̏ ̗̉̋̌́ȟ ̏̅̎́̋̏ ̘́̆̚ ̃̒̆̄̏ ̞̓̏ ̜̂̃́̆̓ ̃ 
̐̆̑̉̏̅ ̠̗̏̃̔̌̉̉ ̉̌̉ ̃ ̒̓́̅̉̉ ̠̗̃́̒̋̔̌̑̉̈́̉̉ ̉ ̗̑́̒̃̆̓́ 
̇̆̌̓̏̄̏ ̓̆̌́Ȣ ˚̆ ̟̘̉̒̋̌̆̎́ ̝̃̏̈̍̏̇̎̏̒̓ ̜̑́̈̑̃́ ̇̆̌̓̏̄̏ 
̓̆̌́ ̃̏ ̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉Ȣ ˍ̠̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ 
̃̏̈̎̉̋́̆̓ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̔ ̇̆̎̉̎̚ ̃ ̃̏̈̑́̒̓̆ ςπ - συ ̌̆̓Ȣ 
˜̏ ̜̅́̎̎̍ ̠̏̓̅̆̌̆̎̉ ̞̋̒̓̑̆̎̎̏̊ ̄̉̎̆̋̏̌̏̄̉̉ ˣː˗ˎ ̈́ 
2014-ρυ ̜̄̏̅ ̠́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̘̝̃̒̓̑̆́̌́̒ ̔ ρȟψϷ ̉ 
ρȟυϷ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏ ̏̓ ̏̂̆̄̏̚ ̘̋̏̌̉̆̒̓̃́ ̙̖̐̏̒̓̔̐̉̃̉ 
̝̜̖̂̏̌̎Ȣ ˕̈ ̖̎̉ ̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̐̑̏̃̆̅̆̎̏ ̔ πȟυϷ 
̗̐́̉̆̎̓̏̋Ȣ ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̃̒̆ ̜̏̐̆̑́̓̉̃̎̆ 
̙̝̃̍̆́̓̆̌̒̓̃́ ̐̏ ̐̏̃̏̅̔ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ ̠̠̐̑̏̃̏̅̓̒ 
̘̃̉̅̆̏̌́̐́̑̏̒̋̏̐̉̆̒̋̉̍ ̍̆̓̏̅̏̍Ȣ 
˞̜̉̎̏̎̉̍ȡ ː̆̍́̓̏̍́ ̠̘̉̎̉̋́ȟ ̘̋̑̏̃̏̓̆̆̎̉̆ ̉̈ ̠̘̉̎̉̋́ȟ 
̜̑́̈̑̃ ̜̋̉̒̓ ̧̇̌̓̏̄̏ ̓̆̌́ȟ ̜̑́̈̑̃ ̠̘̉̎̉̋́Ȣ  
˗˛ˑ ˜˛ ˙˗ˎρπ  
.ψσȢπ ː̘̠̆̍̏̑̑́̄̉̆̒̋́ ̠̠̏̌̌̉̋̔̌̑̎́̕ ̋̉̒̓́ ̠̘̉̎̉̋́Ȣ  
.ψσȢρ ː̘̠̆̍̏̑̑́̄̉̆̒̋́ ̋̉̒̓́ ̧̇̌̓̏̄̏ ̓̆̌́Ȣ  
˛̂̒̔̇̅̆̎̉̆Ȣ 
˞̑̆̅̉ ̞̘̖̓̉̏̌̏̄̉̆̒̋̉ ́̋̓̏̑̏̃̕ȟ ̠̖̐̑̉̃̏̅̉̚ ̋ ̅́̎̎̏̊ ̐́-
̓̏̌̏̄̉̉ȟ ̜̠̟̃̅̆̌̓ ̟̒̌̆̅̔̉̆̚ȡ ̞̜̎̆̊̑̏̎̅̏̋̑̉̎̎̆ ̙̎́̑̔̆-
̠̎̉Ƞ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̠̈́̂̏̌̆̃́̎̉ ̖̃̎̔̓̑̆̎̎̉ ̜̖̐̏̌̏̃ 
̏̑̄́̎̏̃ȟ ̜̋̏̓̏̑̆ ̜̜̟̃̈̃́̓ ̘̒̋̌̆̑̏̓̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̃ 
̠̘̖̉̎̉̋́Ƞ ̜̈́̒̓̏̊̎̆ ̗̜̐̑̏̆̒̒ ̃ ̍́̌̏̍ ̓́̈̔Ƞ ̃́̑̉̋̏̈̎̏̆ 
̙̑́̒̉̑̆̎̉̆ ̃̆̎ ̠̘̉̎̉̋̏̃ ̉ ̘̉̈̉̆̒̋̉̆̕ ̎́̄̑̔̈̋̉ ̃ 
̒̆̑̆̅̉̎̆ ̝̍̆̎̒̓̑̔́̌̎̏̄̏ ̗̉̋̌́ ̉̌̉ ̈́ ̟̎̆̅̆̌ ̅̏ 
̗̍̆̎̒̓̑̔́̉̉Ƞ ́̎̏̍́̌̉̉ ̠̐̏̌̏̇̆̎̉ ̜̖̐̏̌̏̃ ̏̑̄́̎̏̃Ƞ 
̖̏̐̔̏̌̉ ̍́̌̏̄̏ ̓́̈́Ƞ ̙̠̎́̑̔̆̎̉ ̜̟̒̃̆̑̓̃́̆̊̚ ̜̒̉̒̓̆̍ 
̋̑̏̃̉Ƞ ̜̓̑́̃̍ ̇̉̃̏̓́Ƞ ̜̃̌́̄́̌̉̎̆̚ ̠̉̒̒̌̆̅̏̃́̎̉Ƞ ̜̂̔̑̎̆ 
̜̐̏̌̏̃̆ ̙̠̒̎̏̆̎̉Ȣ 
˚́ ̠̐̑̏̓̇̆̎̉̉ ̝̍̆̎̒̓̑̔́̌̎̏̄̏ ̗̉̋̌́ ̟̠̏̑̍̉̑̔̓̒̕ ̔̒̌̏-
̠̃̉ȟ ̠̜̂̌́̄̏̐̑̉̓̎̆ ̠̅̌ ̠̃̏̈̎̉̋̎̏̃̆̎̉ ́̐̏̐̌̆̋̒̉̉ȡ 
̠̗̠̏̃̔̌̉ȟ ̝̠̏̂̉̌̎́ ̠̗̠̃́̒̋̔̌̑̉̈́̉ ̓̋́̎̆̊ ̇̆̌̓̏̄̏ ̓̆̌́ȟ 
̝̠̐̑̆̅̍̆̎̒̓̑̔́̌̎́ ̠̄̉̐̆̑̆̍̉ ̠̘̉̎̉̋́Ȣ ˛̎̉ ̍̏̄̔̓ 
̐̑̉̃̆̒̓̉ ̋ ̟̏̂̑́̈̏̃́̎̉ ̜̄̆̍́̓̏̍ȟ ̐̑̉ ̜̑́̈̑̃̆ ̋̏̓̏̑̏̊ 
̃̏̈̎̉̋́̆̓ ̘̋̑̏̃̏̓̆̆̎̉̆ ̃ ̟̙̟̂̑̎̔ ̝̐̏̌̏̒̓Ȣ ˛̛̂̆̍ 
̋̑̏̃̏̐̏̓̆̑̉ ̍̏̇̆̓ ̜̝̂̓ ̏̓ υπ ̍̌. ̅ ̏ ςɂσ ̌Ȣ ˤ́̆̚ ̃̏̈̎̉̋́̆̓ 
̠́̐̏̐̌̆̋̒̉ ̐̑́̃̏̄̏ ̠̘̉̎̉̋́ȟ ̘̓̏ ̠̒̃̈́̎̏ ̒ ̘̙̌̔̉̍ 
̋̑̏̃̏̒̎́̂̇̆̎̉̆̍ȟ ̝̙̂̏̌̉̍ ̘̋̏̌̉̆̒̓̃̏̍ ̜̖̃̆̎̏̈̎ ̒̏̒̔̅̏̃ 
̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̜̌̆̃̍ ̠̘̉̎̉̋̏̍Ȣ 
˗̗̠̌́̒̒̉̉̋́̉̕ 
ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̋̌̉̎̉̆̒̋̏̊ ̜̏̑̍̕ ̜̠̟̃̅̆̌̓ ́̐̏-
̟̐̌̆̋̒̉ȡ 

¶ ̟̂̏̌̆̃̔ȟ ̠̅̌ ̋̏̓̏̑̏̊ ̖́̑́̋̓̆̑̆̎ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍Ƞ 

¶ ̘̟́̎̆̍̉̆̒̋̔ȟ ̐̑̉ ̋̏̓̏̑̏̊ ̃̆̅̔̉̊̚ ̒̉̍̐̓̏̍ ɂ 
̃̎̔̓̑̆̎̎̆̆ ̋ ̘̑̏̃̏̓̆̆̎̉̆Ƞ 

¶  ̒ ̙̟̍̆́̎̎̔ȟ ̖̟̟̠́̑́̋̓̆̑̉̈̔̔̒̚ ̘̒̏̆̓́̎̉̆̍ ̐̑̉̈̎́̋̏̃ 
̜̖̐̆̑̃ ̖̅̃̔ ̕ ̏̑̍Ȣ 
˜̝̏̒̋̏̌̋̔ ̘̟̑́̈̌̉̎̔ ̝̒̓̆̐̆̎ ̘̠̋̑̏̃̏̓̆̆̎̉ ̟̟̎́̂̌̅́̓ ̃̏ 
̖̃̒̆ ̘̠̖̒̌̔́ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ȟ ̓̏ ̑́̈̅̆̌̆̎̉̆ ̎́ 
̜̙̜̃̆̔̋́̈́̎̎̆ ̜̏̑̍̕ ̎̆ ̒̏̃̒̆̍ ̐̑́̃̏̍̆̑̎̏Ȣ ˏ ̠̒̃̈̉ ̒ 
̞̓̉̍ ̂̏̌̆̆ ̗̆̌̆̒̏̏̂̑́̈̎̏ ̘̋̌̉̎̉̆̒̋̉̆ ̜̏̑̍̕ ́̐̏̐̌̆̋̒̉̉ 

̠̘̉̎̉̋́ ̗̝̋̌́̒̒̉̉̉̑̏̃́̓̕ ̃ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̠̓̑̆̍ 
̠̒̓̆̐̆̎̍̉ ̠̓̇̆̒̓̉ ̠̈́̂̏̌̆̃́̎̉ȟ ̠̜̏̐̑̆̅̆̌̆̍̍̉ ̖́̑́̋̓̆-
̑̏̍ ̉ ̜̝̟̃̑́̇̆̎̎̏̒̓ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̉ ̃̆̌̉-
̘̉̎̏̊ ̋̑̏̃̏̐̏̓̆̑̉Ȣ 
ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̜̃̆̌̉̉̎ ̋̑̏̃̏̐̏̓̆̑̉ ̉ ̜̃̑́̇̆̎̎̏̒̓̉ 
̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̘̟̑́̈̌̉́̓ȡ 

¶ ̧̟̌̄̋̔ ɉ̠̋̑̏̃̏̐̏̓̆̑ ̠̒̏̒̓́̃̌̆̓ ρππ - ρυπ ̍̌ɊȠ 

¶ ̟̟̒̑̆̅̎ ɉ̠̋̑̏̃̏̐̏̓̆̑ ̠̒̏̒̓́̃̌̆̓ ρυπ - υππ ̍̌ɊȠ 

¶ ̧̠̟̓̇̌̔ ɉ̠̋̑̏̃̏̐̏̓̆̑ ̂̏̌̆̆ υππ ̍̌ɊȢ 
˪̓́ ̗̠̋̌́̒̒̉̉̋́̉̕ ̎́̉̂̏̌̆̆ ̐̑̉̆̍̌̆̍́ȟ ̓́̋ ̋́̋ ̂̏̌̆̆ 
̧̘̓̋̏ ̠̏̐̑̆̅̆̌̆̓ ̓́̋̓̉̋̔ ̘̃̑́́ ̐̑̉ ̞̓̏̊ ̐́̓̏̌̏̄̉̉Ȣ 
˪̠̓̉̏̌̏̄̉ ̉ ̐́̓̏̄̆̎̆̈ 
ˡ̜́̋̓̏̑ ̑̉̒̋́ȡ 

¶ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̐̑̏̆̒̒ ̃ ̠̘̖̉̎̉̋́Ƞ 

¶ ̙̜̃́̑̉̋̏̈̎̏̑́̒̉̑̆̎̎̆ȟ ̜̒̋̌̆̑̏̈̉̑̏̃́̎̎̆ ̜̒̏̒̔̅Ƞ 

¶ ̜̍̆̌̋̏̋̉̒̓̏̈̎̆ ̠̉̈̍̆̎̆̎̉ ̠̘̉̎̉̋̏̃Ȣ  
˜̗̟̑̏̃̏̉̑̔̉̍̉̚ ̍̏̍̆̎̓́̍̉ ̍̏̄̔̓ ̜̝̂̓ ̘̉̈̉̆̒̋̏̆̕ 
̎́ ̠̐̑̇̆̎̉̆ȟ ̐̏̌̏̃̏̆ ̙̒̎̏̆̎̉̆ȟ ̜̓̑́̃̍Ȣ 
ˑ̉́̄̎̏̒̓̉̋́ 
˗̘̠̌̉̎̉̆̒̋́ ̋́̑̓̉̎́ 
˛̜̘̂̎̏ ̈́̂̏̌̆̃́̎̉̆ ̘̠̎́̉̎́̆̓̒ ̏̒̓̑̏ ɉ̘́̒̓̏ ̐̏̒̌̆ 
̐̏̌̏̃̏̄̏ ́̋̓́Ɋȟ ̒ ̠̠̐̏̃̌̆̎̉ ̜̖̃̎̆̈́̐̎ȟ ̉̎̏̄̅́ ̘̝̏̆̎ 
̝̜̖̒̉̌̎ ̂̏̌̆̊ ̃̎̉̈̔ ̇̉̃̏̓́ȟ ̒ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̊̚ ̌̏-
̗̋́̌̉̈́̉̆̊ ̎́ ̒̓̏̑̏̎̆ ̧̐̏̑́̇̎̎̏̄̏ ̠̘̉̎̉̋́Ȣ ˎ̏̌̉ ̍̏̄̔̓ 
̝̃̏̈̎̉̋̎̔̓ ̃̏ ̠̃̑̆̍ ̘̉̈̉̆̒̋̏̄̏̕ ̠̠̎́̐̑̇̆̎̉Ȣ ˜̑̉ ̏̒̍̏̓̑̆ 
̝̂̏̌̎̏̊ ̘̟̏̓̍̆́̓ ̠̎́̐̑̇̆̎̉̆ ̐̆̑̆̅̎̆̊ ̟̙̂̑̎̏̊ ̒̓̆̎̋̉ȟ 
̜̒̉̍̐̓̏̍ ̠̑́̈̅̑́̇̆̎̉ ̟̙̜̂̑̉̎ ̝̒̉̌̎̏ ̜̜̃̑́̇̆̎Ȣ 
ˏ̎̆̈́̐̎̏̆ ̑́̈̃̉̓̉̆ ̐̑̉̒̓̔̐́ ̉̍̆̆̓ ̍̆̒̓̏ ̔ ̠̟̐̏̅́̃̌̆̄̏̚ 
̝̙̂̏̌̉̎̒̓̃́ ̝̜̖̂̏̌̎Ȣ ˝̆̅̋̏ ̃ ̅̎̉ ̐̆̑̆̅ ̐̑̉̒̓̔̐̏̍ 
̝̜̂̏̌̎̆ ̘̟̏̓̍̆́̓ ̜̒̌́̂̆ ̜̓̔̐̆ ̂̏̌̉ ̉̌̉ Ⱥ̜̐̏̋́̌̃́̎̉̆Ȼ ̃ 
̏̅̎̏̊ ̉̈ ̖̜̖̐́̏̃ ̏̂̌́̒̓̆̊ȟ ̘̓̏ ̍̏̇̎̏ ̠̝̒̃̈́̓ ̒ 
̝̙̎̆̂̏̌̉̍̉ ̠̘̜̃̎̔̓̑̉̉̎̉̋̏̃̍̉ ̠̠̋̑̏̃̏̉̈̌̉̎̉̍̉ ̉̌̉ 
̔̒̉̌̆̎̎̏̊ ̄̉̐̆̑̆̍̉̆̊ ̉ ̧̏̓̋̏̍ ̠̘̉̎̉̋́Ȣ 
˛̜̒̎̏̃̎̆ ̜̒̉̍̐̓̏̍ȟ ̠̜̏̐̑̆̅̆̌̆̍̆ ̐̑̉ ́̐̏̐̌̆̋̒̉̉ 
̠̘̉̎̉̋́ȡ 

¶ ̂̏̌̉ ̃̎̉̈̔ ̇̉̃̏̓́ ̉ ̠̗̐̏̒̎̉̆Ƞ 

¶  ̋ ̘̑̏̃̏̓̆̆̎̉̆ ̃ ̟̙̟̂̑̎̔ ̝̐̏̌̏̒̓ ̒ ̑́̈̃̉̓̉̆̍ ́̎̆̍̉̉Ȣ  
˛̠̒̌̏̇̎̆̎̉. 
˜̑̉ ̘̝̈̎́̉̓̆̌̎̏̊ ̋̑̏̃̏̐̏̓̆̑̆ ̉ ̎̆̒̃̏̆̃̑̆̍̆̎̎̏ ̏̋́-
̈́̎̎̏̊ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̃̏̈̍̏̇̎̏ ̑́̈̃̉̓̉̆ ̄̆̍̏̑-
̘̑́̄̉̆̒̋̏̄̏ ̙̏̋́ȟ ̘̓̏ ̓̑̆̂̔̆̓ ̜̠̃̐̏̌̎̆̎̉ ̝̑́̅̉̋́̌̎̏̊ 
̗̏̐̆̑́̉̉Ȣ ˏ ̧̏̓̅́̌̎̎̏̍ ̐̆̑̉̏̅̆ ̜̃̏̈̍̏̇̎ ̙̠̎́̑̔̆̎̉ 
̝̍̆̎̒̓̑̔́̌̎̏̄̏ ̗̉̋̌́ ̉ ̂̆̒̐̌̏̅̉̆Ȣ 
 
˘́̂̏̑́̓̏̑̎̏-̝̜̉̎̒̓̑̔̍̆̎̓́̌̎̆ ̠̉̒̒̌̆̅̏̃́̎̉ 
ˑ̉́̄̎̏̈ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ ̟̔̒̓́̎́̃̌̉̃́̓ ̎́ ̏̒̎̏̃́̎̉̉ 
́̎́̍̎̆̈́ ̉ ̜̖̅́̎̎ ̏̒̍̏̓̑́ ̝̂̏̌̎̏̊Ȣ ˚́̉̂̏̌̆̆ ̉̎-
̜̏̑̍́̓̉̃̎̆̕ ̜̍̆̓̏̅ ̃ ̅̉́̄̎̏̒̓̉̋̆ - ˠ˔˕ ̉ ̠̌́̐́̑̏̒̋̏̐̉Ȣ 
˟̘̝̏̎̏̒̓ ̌́̐́̑̏̒̋̏̐̉̉ ̠̒̏̒̓́̃̌̆̓ ωψϷȢ ˛̙̉̂̋̉ ̃ 
̏̐̑̆̅̆̌̆̎̉̉ ̞̓̏̊ ̐́̓̏̌̏̄̉̉ ɉ̐̑̉ ̞̎̅̏̒̋̏̐̉̉Ɋ ̛̠̠̟̏̂̒̎̓ 
̘̎́̌̉̉̆̍ ̠̑̅́ ̐̑̉̈̎́̋̏̃ȟ ̖̜̖̒̏̅̎ ̒ ̘̃̎̆̍́̓̏̎̏̊ ̂̆̑̆-
̝̟̍̆̎̎̏̒̓Ȣ ˗ ̎̉̍ ̠̏̓̎̏̒̓ ̗̟̃̉̈̔́̌̉̈́̉ ̋̑̏̃̉ ̃ ̍́̌̏̍ ̓́̈̔ 
̉ ̏̂̑́̈̏̃́̎̉̆ ̂́̄̑̏̃̏̄̏ ̗̃̆̓́ ̃ ̏̂̌́̒̓̉ ̐̑̉̅́̓̋̏̃ ̍́̓̋̉Ȣ 
˗̑̏̍̆ ̓̏̄̏ȟ ̏̂̆ ̐́̓̏̌̏̄̉̉ ̎̆̑̆̅̋̏ ̘̟̠̒̏̆̓́̓̒ ̒ 
̖̘̑̏̎̉̆̒̋̉̍ ̝̜̃̏̒̐́̌̉̓̆̌̎̍ ̗̐̑̏̆̒̒̏̍ ̐̑̉̅́̓̋̏̃ ̍́̓̋̉ȟ 
̟̠̒̏̐̑̏̃̏̇̅́̉̍̒̚ ̏̂̑́̈̏̃́̎̉̆̍ ̙̜̖̏̂̉̑̎ ̒̑́̆̎̉̊̚ ̃ 
̍́̌̏̍ ̓́̈̔ȟ ̘̓̏ ̒̔̆̒̓̃̆̎̎̏̚ ̠̈́̓̑̔̅̎̆̓ ̏̒̍̏̓̑ ̖̃̎̔̓̑̆̎̎̉ 
̜̖̐̏̌̏̃ ̏̑̄́̎̏̃Ȣ 
ˑ̗̝̠̉̆̑̆̎̉́̌̎́̕̕ ̅̉́̄̎̏̒̓̉̋́ 
ˍ̟̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̖̎̆̏̂̏̅̉̍̏ ̗̝̅̉̆̑̆̎̉̑̏̃́̓̕̕ ̒ 
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̙̎́̑̔̆̎̎̏̊ ̓̑̔̂̎̏̊ ̝̟̂̆̑̆̍̆̎̎̏̒̓ȟ ̜̏̒̓̑̍ ́̐̐̆̎̅̉-
̗̉̓̏̍ȟ ̐̆̑̆̋̑̔̓̏̍ ̎̏̇̋̉ ̜̋̉̒̓ ̉Ⱦ̉̌̉ ̖̏̐̔̏̌̉ ̠̘̉̎̉̋́ȟ 
̏̒̓̑̏̊ ̙̘̋̉̆̎̏̊ ̖̝̟̎̆̐̑̏̏̅̉̍̏̒̓ȟ ̐̆̑̏̑́̓̉̃̎̏̊̕ ̠̈̃̏̊ 
̇̆̌̔̅̋́ȟ ̜̏̒̓̑̍ ̐́̎̋̑̆́̓̉̓̏̍ȟ ̘̘̐̏̆̎̏̊ ̋̏̌̉̋̏̊ȟ 
̝̐̉̏̒́̌̐̉̎̋̒̏̍Ȣ 
˘̘̆̆̎̉̆ 
˜̝̏̍̏̚ ̎́ ̝̅̏̄̏̒̐̉̓́̌̎̏̍ ̞̓́̐̆ 
˜̑̉ ̐̏̅̏̈̑̆̎̉̉ ̎́ ̟́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̐̏̋́̈́̎́ ̄̏-
̗̠̒̐̉̓́̌̉̈́̉ ̃ ̘̄̉̎̆̋̏̌̏̄̉̆̒̋̉̊ ̗̒̓́̉̏̎́̑ ̃ ̞̋̒̓̑̆̎̎̏̍ 
̠̐̏̑̅̋̆Ȣ 
˟̠̆̑́̐̉ ̃ ̠̖̔̒̌̏̃̉ ̗̒̓́̉̏̎́̑́ 
˚̖̆̏̂̏̅̉̍ ̗̜̅̉̆̑̆̎̉̑̏̃́̎̎̊̕̕ ̖̐̏̅̏̅ ̐̑̉ ̜̃̂̏̑̆ 
̍̆̓̏̅́ ̘̠̌̆̆̎̉Ȣ ˜̑̉ ̧̌̄̋̏̊ ̏̑̍̆̕ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ȟ 
̟̠̒̏̐̑̏̃̏̇̅́̆̊̒̚ ̘̝̜̎̆̈̎́̉̓̆̌̎̍ ̟̙̜̃̎̔̓̑̉̂̑̎̍ 
̘̋̑̏̃̏̓̆̆̎̉̆̍ȟ ̃̏̈̍̏̇̎̏ ̐̑̉̍̆̎̆̎̉̆ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ 
̘̠̌̆̆̎̉Ȣ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̆ ̘̌̆̆̎̉̆ 
̝̂̏̌̎ ̜̖ ̒ ̧̌̄̋̏̊ ̏̑̍̏̊̕ ̂̏̌̆̈̎̉ ̐̑̉̃̏̅̉̓ ̋ ̟̑́̈̃̉̓̉ 
̘̒̐́̆̎̏̄̏ ̗̐̑̏̆̒̒́ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ ̃ ψυȟχϷ ̘̒̌̔́̆̃ȟ 
̠̂̆̒̐̌̏̅̉ ɂ ̃ τςȟψϷ ̘̒̌̔́̆̃ ̉ ̗̑̆̉̅̉̃́ ́̐̏̐̌̆̋̒̉̉ 
̠̘̉̎̉̋́ ɂ ̃ ρφȟσϷ ̘̒̌̔́̆̃Ȣ ˪̓̏ ̖̐̑̏̉̒̏̅̉̓ ̃̒̌̆̅̒̓̃̉̆ 
̎̆̃̏̈̍̏̇̎̏̒̓̉ ̠̔̅́̌̆̎̉ ̒̄̔̒̓̋̏̃ ̋̑̏̃̉ ̉ ̜̠̐̑̏̍̃́̎̉ 
̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ ɉ̓Ȣ̆Ȣ ̃̒̆̄̏ ̓̏̄̏ȟ ̘̓̏ ̃̏̈̍̏̇̎̏ ̃̏ ̠̃̑̆̍ 
̌́̐́̑̏̒̋̏̐̉̉Ɋ ̐̑̉ ̓́̋̏̍ ̒̐̏̒̏̂̆ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎Ȣ ˏ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̐̑̉ ̧̌̄̋̏̊ ̏̑̍̆̕ ̅́̎̎̏̊ ̐́̓̏̌̏̄̉̉ 
̟̐̆̑̆̒̍́̓̑̉̃́̓ ̜̃̏̐̑̏̒ ̓́̋̓̉̋̉ ̘̠̌̆̆̎̉ ̃ ̝̐̏̌̈̔ ̌́̐́-
̑̏̒̋̏̐̉̉ ̃ ̖̓̆ ̘̠̖̒̌̔́ȟ ̋̏̄̅́ ̇̆̎̉̎́̚ ̈́̉̎̓̆̑̆̒̏̃́̎́ ̃ 
̖̒̏̑́̎̆̎̉̉ ̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕Ȣ 
ˣ̝̆̌ ̘̠̌̆̆̎̉ ̒̏̒̓̏̉̓ ̃ ̏̒̓́̎̏̃̋̆ ̘̠̋̑̏̃̏̓̆̆̎̉ ̉̈ ̠̘̉̎̉̋́ȟ 
̃̏̒̒̓́̎̏̃̌̆̎̉̉ ̆̄̏ ̗̆̌̏̒̓̎̏̒̓̉ ̉ ̗̌̉̋̃̉̅́̉̉ ̐̏̒̌̆̅̒̓̃̉̊ 
̋̑̏̃̏̐̏̓̆̑̉Ȣ ˚̖̆̏̂̏̅̉̍ ̗̜̅̉̆̑̆̎̉̑̏̃́̎̎̊̕̕ ̖̐̏̅̏̅ ̐̑̉ 
̜̃̂̏̑̆ ̍̆̓̏̅́ ̘̠̌̆̆̎̉Ȣ ˏ̜́̇̎̊ ̍̏̍̆̎̓ ̃ ̓̆̑́̐̉̉ ̝̜̖̂̏̌̎ 
̒ ́̐̏̐̌̆̋̒̉̆̊ ̠̘̉̎̉̋́ ɂ ̝̍́̋̒̉̍́̌̎̏ ̠̠́̅́̚̚ ̓́̋̓̉̋́ȟ 
̠̋̏̓̏̑́ ̃̏ ̍̎̏̄̏̍ ̈́̃̉̒̉̓ ̏̓ ̒̓̆̐̆̎̉ ̟̙̃̎̔̓̑̉̂̑̎̏̄̏ 
̘̠̋̑̏̃̏̓̆̆̎̉Ȣ 
ˠ ̘̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̝̜̖̒̓́̂̉̌̎ ̗̐́̉̆̎̓̏̋ȟ ̐̑̉ ̘̉̒̆̈̎̏-
̃̆̎̉̉ ̒̉̍̐̓̏̍̏̃ ̠̑́̈̅̑́̇̆̎̉ ̟̙̜̂̑̉̎ ̉ ̃ ̐̑̉̒̔̓̒̓̃̉̉ 
̝̙̎̆̂̏̌̏̄̏ ̧̛̏̂̍́ ̇̉̅̋̏̒̓̉ ̃ ̍́̌̏̍ ̓́̈̔ȟ ̘̅̏̒̓́̓̏̎̏ 
̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ ̒ ̝̙̅́̌̎̆̊̉̍ ̟̎́̂̌̅̆̎̉̆̍Ȣ 
˪̓̏̓ ̃̉̅ ̘̠̌̆̆̎̉ ̟̘̃̋̌́̆̓ ̐̏̋̏̊ȟ ̖̏̌̏̅ ̎́ ̎̉̈ ̇̉̃̏̓́ 
ɉ̟̒̐̏̒̏̂̒̓̃̔̉̊̚ ̒̐́̈̍̔ ̒̏̒̔̅̏̃Ɋȟ ̜̐̑̆̐́̑́̓ 
̘̄̆̍̏̒̓́̓̉̆̒̋̏̄̏ ̠̅̆̊̒̓̃̉ȟ ̒̐́̈̍̏̌̉̓̉̋̉ȟ ̜̃̉̓́̍̉̎ȡ 
˪̓́̍̈̉̌́̓ ɉˑ̗̉̉̎̏̎Ɋ ς ̍̌ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ς-τ ̑́̈́ ̃ ̒̔̓̋̉Ƞ 
ˑ̑̏̓́̃̆̑̉̎ ɉ̎̏-̙̐́Ɋ ς ̍̌ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ς ̑́̈́ ̃ ̒̔̓̋̉Ƞ 
υϷ ̑́̒̓̃̏̑ ˍ̒̋̏̑̂̉̎̏̃̏̊ ̜̋̉̒̌̏̓ - ς ̍̌ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ρ 
̑́̈ ̃ ̒̔̓̋̉ ̉̌̉ ̃̎̔̓̑̉̃̆̎̎̏ ̃ ̑́̈̃̆̅̆̎̉̉ ̒ τπϷ ̑́̒̓̃̏̑̏̍ 
̜̅̆̋̒̓̑̏̈ - ρπ ̍̌Ƞ ˟̉́̍̉̎ ρ ̍̌ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ɉρ ̑́̈ ̃ 
̝̅̆̎ ̘̝̆̑̆̅̏̃́̓ ̘̆̑̆̈ ̝̅̆̎ɊȠ ˜̉̑̉̅̏̋̒̉̎ ρ ̍̌ 
̜̙̘̃̎̔̓̑̉̍̆̎̏ ρ ̑́̈ ̃ ̝̅̆̎ ɉ̘̝̆̑̆̅̏̃́̓ ̘̆̑̆̈ ̝̅̆̎ ̒ ˟̉-
́̍̉̎̏̍ɊȠ ˣ̉́̎̏̋ ̏̂́̌́̍̉̎ ςππ ̍̋̄ ̜̙̘̃̎̔̓̑̉̍̆̎̏ ρ ̑́̈ ̃ 
̝̅̆̎ ̘̆̑̆̈ ̝̅̆̎Ȣ 
ˠ ̗̐́̉̆̎̓̏̋ȟ ̟̖̒̓̑́̅́̉̚ ̠̈́̂̏̌̆̃́̎̉̍̉ ̋̑̏̃̉ ̒ ̅̆̆̋̓́̍̉̕ 
̄̆̍̏̒̓́̈́ ɉ̠́̔̓̏̉̍̍̔̎̎́ ̗̠̓̑̏̍̂̏̉̓̏̐̆̎̉ȟ ̝̂̏̌̆̈̎ 
ˏ̉̌̌̆̂̑́̎̅́Ɋȟ ̘̌̆̆̎̉̆ ̒̌̆̅̔̆̓ ̝̐̑̏̃̏̅̉̓ ̋̏̎̒̆̑̃́̓̉̃̎̏Ȣ 
˜̏̒̌̆ ̝̗̋̏̎̒̔̌̓́̉̉ ̗̒̐̆̉́̌̉̒̓́-̄̆̍́̓̏̌̏̄́ ̘̟̎́̈̎́́̓ 
̗̘̟̒̐̆̉̉̆̒̋̔̕ ̟̓̆̑́̐̉ ̏̒̎̏̃̎̏̄̏ ̠̈́̂̏̌̆̃́̎̉ȡ ̋̏̑-
̜̓̉̋̏̒̓̆̑̏̉̅ȟ ̜̉̍̍̔̎̏̅̆̐̑̆̒̒́̎̓ ɉ̐̑̉ ́̔̓̏̉̍̍̔̎̎̏̊ 
̗̓̑̏̍̂̏̉̓̏̐̆̎̉̉Ɋȟ ̉̎̔̈̉̉̕ ́̋̓̏̑́̕ ̧̜̠̒̃̑̓̃́̎̉ ̋̑̏̃̉ 
6))) ɉ̗̋̑̉̏̐̑̆̉̐̉̓́̓́Ɋ ̉̌̉ ̛́̎̓̉̓̆̍̏̉̌̎̏̊̕ ̜̐̌́̈̍ ɉ̐̑̉ 
̂̏̌̆̈̎̉ ˏ̉̌̌̆̂̑́̎̅́Ɋȟ ̞̓́̍̈̉̌́̓ ɉ̗̅̉̉̎̏̎Ɋ ɂ ̃ ̖̏̂̏̉ 
̘̠̖̒̌̔́Ȣ ˛̅̎́̋̏ ̐̑̉ ̍́̒̒̉̃̎̏̍ ̟̙̃̎̔̓̑̉̂̑̎̏̍ 
̘̋̑̏̃̏̓̆̆̎̉̉ ̉ ̠̋̑̏̃̏̉̈̌̉̎̉̉ ̃ ̠̘̉̎̉̋ ̠̅̌ ̧̎́̅̇̎̏̄̏ 
̄̆̍̏̒̓́̈́ ̖̠̐̑̉̏̅̉̓̒ ̝̐̑̉̂̆̄́̓ ̋ ̟̔̅́̌̆̎̉ ̠̘̉̎̉̋́Ȣ 
˗̏̎̒̆̑̃́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̒̌̆̅̔̆̓ ̝̐̑̏̃̏̅̉̓ ̃ ̗̒̓́̉̏̎́̑̆ 
̐̏̅ ̘̜̋̑̔̄̌̏̒̔̓̏̎̍ ̟̎́̂̌̅̆̎̉̆̍ ̗̍̆̅̉̉̎̒̋̏̄̏ ̐̆̑̒̏̎́̌́Ȣ 

ˠ̖̙̔̅̆̎̉̆ ̏̂̆̄̏̚ ̠̠̒̏̒̓̏̎̉ ̉ ̠̐̏̃̌̆̎̉̆ ̛̜̖̏̂̆̋̓̉̃̎ 
̐̑̉̈̎́̋̏̃ ̃̎̔̓̑̆̎̎̆̄̏ ̘̠̋̑̏̃̏̓̆̆̎̉ ̉̌̉ ̎́̑́̒̓́̎̉̆ 
́̎̆̍̉̉ ɂ ̐ ̏̋́̈́̎̉̆ ̋ ̏̐̆̑́̓̉̃̎̏̍̔ ̘̟̌̆̆̎̉Ȣ 
ˢ̘̠̉̑̔̑̄̉̆̒̋́ ̓́̋̓̉̋́ 
˜̠̏̋́̈́̎̉ ̋ ̞̋̒̓̑̆̎̎̏̍̔ ̟̐̑̏̃̆̅̆̎̉ ̌́̐́̑̏̒̋̏̐̉̉ȡ 

¶ ̜̇́̌̏̂ ̎́ ̝̂̏̌ ̃̎̉̈̔ ̇̉̃̏̓́ ̘̑́̈̌̉̎̏̊ ̉̎̓̆̎̒̉̃̎̏̒̓̉Ƞ 

¶ ̘̎́̌̉̉̆ ̇̉̅̋̏̒̓̉ȟ ̃̉̅̉̍̏̊ ̐̑̉ ˠ˔˕Ȣ 
ˢ̘̠̉̑̔̑̄̉̆̒̋́ ̋́̑̓̉̎́ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ ̖́̑́̋̓̆̑̉-
̠̈̔̆̓̒ ̘̎́̌̉̉̆̍ ̠̑̅́ ̋̑̉̓̆̑̉̆̃ȡ 

¶ ̃ ̍́̌̏̍ ̓́̈̔ ̘̟̏̓̍̆́̓ ̝̋̑̏̃ ̃ ̘̑́̈̌̉̎̏̍ ̧̛̏̂̍̆ȟ ̃̏̈-
̍̏̇̎̏ȟ ̒̏̒̄̔̒̓̋́̍̉Ƞ 

¶ ̍́̓̋́ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̂̆̑̆̍̆̎̎̏̒̓̉ ̎̆ ̘̔̃̆̌̉̆̎́ȟ ̧̆ 
̜̒̆̑̏̈̎̊ ̐̏̋̑̏̃ ̜̑̏̈̏̃̊Ƞ 

¶ ̃ ̘̜̖̍́̓̏̎ ̖̓̑̔̂́ ̎̆̑̆̅̋̏ ̠̟̏̐̑̆̅̆̌̓ ̐̑̉̈̎́̋̉ ̖̑̏-
̘̎̉̆̒̋̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̃ ̃̉̅̆ ̜̖̐̆̑̉̓̔̂́̑̎ 
̒̐́̆̋Ȣ ˞̘̜̐́̆̎̊ 

 ̐ ̗̑̏̆̒̒ ̃ ̜̖̎̆̋̏̓̏̑ ̘̠̖̒̌̔́ ̍̏̇̆̓ ̜̝̂̓ ̜̜̃̑́̇̆̎̎̍Ƞ 

¶ ̧̜̐̏̃̑̆̇̅̎̎̊ ̠̘̉̎̉̋ ̟̃̉̈̔́̌̉̈̉̑̔̓ ̌̉̂̏ ̝̜̖̎̏̑̍́̌̎ 
̑́̈̍̆̑̏̃ȟ ̌̉̂̏ ̘̜̔̃̆̌̉̆̎̎̍ ̈́ ̧̘̒̓ ̠̏̂̑́̈̏̃́̎̉ ɉ̜̋̉̒̓Ɋȟ 
̎̆ ̜̙̟̐̑̆̃́̆̄̏̚ χ-ρπ ̒̍ ̃ ̅̉́̍̆̓̑̆ ̂́̄̑̏̃̏̄̏ ̗̃̆̓́Ƞ 

¶ ̐̏ ̟̋̑́ ̠̘̉̎̉̋́ ̉̌̉ ̜̋̉̒̓ ̟̏̂̎́̑̔̇̉̃́̓ ̜̑́̈̑̃ 
̑́̈̍̆̑̏̍ ̎̆ ̂̏̌̆̆ ρȟυ ̒̍Ȣ ˛̝̂̌́̒̓ ̠̐̏̃̑̆̇̅̆̎̉ ̎́ ̍̏̍̆̎̓ 
̏̒̍̏̓̑́ ̌̉̂̏ ̘̋̑̏̃̏̓̏̉̓ȟ ̌̉̂̏ ̜̐̑̉̋̑̓́ ̒̄̔̒̓̋́̍̉Ȣ 
˚̆̑̆̅̋̏ ̠́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̘̠̒̏̆̓́̆̓̒ ̒ ̘̃̎̆̍́̓̏̎̏̊ 
̝̟̂̆̑̆̍̆̎̎̏̒̓ ̉ ̜̏̒̓̑̍ ̗́̐̐̆̎̅̉̉̓̏̍Ȣ ˝̠́̒̒̍́̓̑̉̃́̆̍́ 
̠̐́̓̏̌̏̄̉ ̍̏̇̆̓ ̜̝̂̓ ̅̃̔̒̓̏̑̏̎̎̆̊Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̃̏ 
̠̃̑̆̍ ̗̏̐̆̑́̉̉ ̠̏̂̈́̓̆̌̆̎ ̏̒̍̏̓̑ ̖̏̂̏̉ ̠̘̉̎̉̋̏̃ȟ ̍́-
̘̜̖̓̏̎ ̓̑̔̂ ̉ ́̐̐̆̎̅̉̋̒́Ȣ 
˛̗̟̐̆̑́̉ ̒̌̆̅̔̆̓ ̜̠̝̃̐̏̌̎̓ ̝̍́̋̒̉̍́̌̎̏ ̋̏̎̒̆̑̃́̓̉̃̎̏Ȣ 
ˬ̘̉̎̉̋ ̒̌̆̅̔̆̓ ̠̝̔̅́̌̓ ̝̓̏̌̋̏ ̐̑̉ ̍́̒̒̉̃̎̏̍ 
̠̋̑̏̃̏̉̈̌̉̎̉̉ȟ ̝̟̐̏̌̎̏̒̓ ̟̐̏̑́̇́̆̍̚ ̝̓̋́̎ ̠̘̉̎̉̋́Ȣ ˏ 
̘̒̌̔́̆ ̜̑́̈̑̃́ ̧̇̌̓̏̄̏ ̓̆̌́ ̂̆̑̆̍̆̎̎̏̒̓̉ ̒̌̆̅̔̆̓ ̙̝̔̉̓ 
̆̄̏ȟ ̎̆ ̠̐̑̏̉̈̃̏̅ ̗̟̑̆̈̆̋̉ȟ ̃̏ ̉̈̂̆̇́̎̉̆ ̜̠̐̑̆̑̃́̎̉ 
̂̆̑̆̍̆̎̎̏̒̓̉Ȣ ˍ̞̠̅̎̆̋̒̋̓̏̍̉ ̃̏̈̍̏̇̎́ ̐̑̉ ̘̒̏̆̓́̎̉̉ ̒ 
̅̑̔̄̏̊ ̐́̓̏̌̏̄̉̆̊ ̐̑̉̅́̓̋̏̃ ̍́̓̋̉ ɉ̐̆̑̆̋̑̔̓̏̍ ̎̏̇̋̉ 
̜̋̉̒̓ ̠̘̉̎̉̋́ ̉Ⱦ̉̌̉ ̘̍́̓̏̎̏̊ ̜̓̑̔̂ ̒ ̜̜̃̑́̇̆̎̎̍ 
̙̎́̑̔̆̎̉̆̍ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ɊȢ 
˝̟̆̋̏̍̆̎̅̔̓ ̟̒̌̆̅̔̉̆̚ ̞̜̓́̐ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ ̗̏̐̆̑́̉̉ 
̐̑̉ ́̐̏̐̌̆̋̒̉̉ ̠̘̉̎̉̋́ȡ 
) ̞̓́̐ ɂ ̏ ̒̓́̎̏̃̋́ ̘̠̋̑̏̃̏̓̆̆̎̉ ̉̈ ̜̑́̈̑̃́ ̠̘̉̎̉̋́Ƞ 
)) ̞̓́̐ ɂ ̔ ̅́̌̆̎̉̆ ̒̄̔̒̓̋̏̃ ̋̑̏̃̉ ̉̈ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉Ƞ 
))) ̞̓́̐ ɂ ̏ ̒̍̏̓̑ ̠̘̉̎̉̋́ ̐̏̒̌̆ ̜̠̐̑̏̍̃́̎̉ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉ ̟̒́̎̉̑̔̉̍̉̚ ̑́̒̓̃̏̑́̍̉Ƞ 
)6 ̞̓́̐ ɂ ̔ ̙̉̃́̎̉̆ ɉ̠̗̠̋̏́̄̔̌̉Ɋ ̉̌̉ ̗̠̑̆̈̆̋̉ ̠̘̉̎̉̋́Ȣ 
˜̑̉ ̜̑́̈̑̃̆ ̘̂̆̌̏̎̏̊ ̘̏̂̏̌̏̋̉ ̖̎̆̏̂̏̅̉̍̏ ̜̝̃̐̏̌̎̉̓ 
̠̗̟̋̏́̄̔̌̉ ̘̖̋̑̏̃̏̓̏́̉̚ ̒̏̒̔̅̏̃ ̒ ̝̟̐̏̍̏̚ ̠̂̉̐̏̌̑̎̏̄̏ 
̠̋̏́̄̔̌̓̏̑́Ȣ ˜̑̉ ̅̉̔̈̎̏̍̕̕ ̘̋̑̏̃̏̓̆̆̎̉̉ ̉̈ ̜̑́̈̑̃́ 
̧̇̌̓̏̄̏ ̓̆̌́ ̝̟̉̒̐̏̌̈̔̓ ̞̟̎̅̏̓̆̑̍̉ ̉̌̉ ̝̟̅̌̉̓̆̌̎̔ 
̗̟́̐̐̌̉̋́̉ ̞̌̆̋̓̑ ̠̏̋̏́̄̔̌̓̏̑̏̍Ȣ ˚̖̆̏̂̏̅̉̍̏ ́̋̋̔̑́̓̎̏ ̉ 
̂̆̑̆̇̎̏ ̝̐̑̏̃̏̅̉̓ ̠̗̟̋̏́̄̔̌̉ȟ ̓́̋ ̋́̋ ̃̏̈̍̏̇̎̏ ̔̒̉̌̆̎̉̆ 
̘̠̋̑̏̃̏̓̆̆̎̉ ̐̑̉ ̧̆ ̝̉̒̐̏̌̈̏̃́̎̉̉Ȣ ˚̆̅̏̐̔̒̓̉̍̏ 
̐̑̉̍̆̎̆̎̉̆ ̃́̈̏̋̏̎̒̓̑̉̋̓̏̑̏̃ ̃ ̖̏̅̆ ̗̏̐̆̑́̉̉ȟ ̃ ̠̒̃̈̉ ̒ 
̜̃̏̈̍̏̇̎̍ ̗̑̆̉̅̉̃̏̍ ̘̠̋̑̏̃̏̓̆̆̎̉ ̐̏̒̌̆ ̘̠̏̋̏̎́̎̉ ̖̉ 
̠̅̆̊̒̓̃̉Ȣ 
˔̟̘́̋̌̆̎̉̆Ȣ ˍ̠̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̠̠̠̃̌̆̓̒ ̏̅̎̏̊ ̉̈ ̘́̒̓̏ 
̘̟̖̠̃̒̓̑̆́̉̒̚ ̐́̓̏̌̏̄̉̊ ̃ ̞̋̒̓̑̆̎̎̏̊ ̄̉̎̆̋̏̌̏̄̉̉Ȣ ˪̓́ 
̈́̂̏̌̆̃́̎̉̆ ̇̆̎̉̎̚ ̑̆̐̑̏̅̔̋̓̉̃̎̏̄̏ ̃̏̈̑́̒̓́Ȣ ˜̞̏̓̏̍̔ ̎́ 
̅́̎̎̏̍ ̔̑̏̃̎̆ ̠̑́̈̃̉̓̉ ̗̜̍̆̅̉̉̎ȟ ̒ ̙̉̑̏̋̉̍ ̃̎̆̅̑̆̎̉̆̍ 
̜̖̎̏̃ ̖̓̆̎̏̌̏̄̉̊ ̍́̌̏̉̎̃́̈̉̃̎̏̊ ̖̉̑̔̑̄̉̉ȟ ̖̎̆̏̂̏̅̉̍̏ 
̃̒̆̍ ̇̆̎̉̎́̍̚ ̒ ̘̄̆̍̏̑̑́̄̉̆̒̋̏̊ ̏̑̍̏̊̕ ́̐̏̐̌̆̋̒̉̉ 
̠̘̉̎̉̋́ ̖̘̉̑̔̑̄̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̝̐̑̏̃̏̅̉̓ 
̘̃̉̅̆̏̌́̐́̑̏̒̋̏̐̉̆̒̋̉̍̉ ̍̆̓̏̅́̍̉ ̉ ̜̠̝̃̐̏̌̎̓ 
̖̠̟̏̑̄́̎̏̒̏̑́̎̉̆̚ ̗̏̐̆̑́̉̉Ȣ 
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˪Ȣ˗Ȣ ˍ̠̊̌́̍́̈̎Ȣ ˚̠̆̏̓̌̏̇̎́ ̝̐̏̍̏̚ ̐̑̉ ̞̜̖̋̒̓̑̆̎̎ ̠̠̖̒̏̒̓̏̎̉ ̃ ̄̉̎̆̋̏̌̏̄̉̉. ɀ ̊ Ȣ˚̏̃̄̏̑̏̅ȡ ˕̈̅-̃̏ ˚ː˙ˍȟ ρωωχȢ ɀ 276 ̒ . 
2 ˟Ȣ˚Ȣ ˝̔̅̎̆̃ȟ ˙̗̆̅̉̉̎̒̋̏̆ ̗̉̎̏̑̍́̉̏̎̎̏̆̕ ́̄̆̎̓̒̓̃̏. - ̇ Ȣ: 2007. ɀ 471 ̒ . 
3 ˞̆̑̏̃́ ˏȢ˚ȢȢ ˚̠̆̏̓̌̏̇̎́ ̝̐̏̍̏̚ ̃ ̙́̋̔̆̑̒̓̃̆ ̉ ̄̉̎̆̋̏̌̏̄̉̉Ȣ - ̇ Ȣȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςπρρ. ɀ σςχ ̒. 
4 ˝́̅̈̉̎̒̋̏̄̏ ˏȢ˒Ȣȟ ˡ̔̋̒́ ˍȢ˙ȢȢ ː̠̉̎̆̋̏̌̏̄̉. ɣ ̘̆̂̎̉̋Ȣ - ̇ Ȣȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςπρτ. - ρπππ ̒Ȣ 
5 ˜̏̅ ̑̆̅Ȣ ˗̔̌́̋̏̃́ ˏȢ˕Ȣ ː̠̉̎̆̋̏̌̏̄̉ //  ̊ ̗̝́̉̏̎́̌̎̏̆ ̑̔̋̏̃̏̅̒̓̃̏Ȣ - ̇ Ȣȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςππχ. - ˞ Ȣ ωφσ-969. 
 
 

 
 
 

.ˎ .̱ ˞ ˍ˟˨ˎˍ˘ˑ˕˚ˍ, ̋ . .̊ ˒ ˞˜ˍ˒ˏˍ, ̆ . .˞ ˞ ˍˢ˙ˠ˘ˑ˕˚˛ˏˍ, ̠ . .ˏ ˎ ˠ˝˨ˤ˕˚, ˑ . .̠ ̇ ˠ˝ˍ˟ˎˍ˒ˏˍ 
˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ˙̗̆̅̉̉̎́ 

 ɣ ̨̨̎̉̃̆̑̒̉̓̆̓̎  Τφ ̙̠́̋̔̆̑̉ ̇ ̎̆ ̠̄̉̎̆̋̏̌̏̄̉ ̜̋́̆̅̑́̒̕Ȣ 
˛̜̑̓́̌  ̜́̌́̌  ̜̋̌̉̎̉̋́̌  ̖̜́̔̑̔́̎́̎   

̇̆̅̆̌ ̠̄̉̎̆̋̏̌̏̄̉ ̂ ̨̨̙̌̍̆̒Ȣ 
 

ˍ˚ˍˎ˒˔ ˍ˜˛˜˘˒˗˞˕ˬ˞˨Ȣ ˪˟˕˛˘˛ː˕ˬ˞˨Ȣ ˜ˍ˟˛ː˒˚˒˔˴Ȣ ˒˙˴Ȣ  
 

˟ ̨̊̎ȡ ˍ̜̎́̌  ̂̆̈ ̠̜́̐̏̐̌̆̋̒̉̒ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̜́̔̑̔̌́̑̅  ̨̨̙̎̅̆ 0,5ɂςȟυ Ϸ ̅́ ̨̋̆̈̅̆̒̐ȟ ̇̆̅̆̌ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̜́̔̑̔̌́̑̅  
̜̑́̍̎̅́ ̨̨̙̙̎ ̜̏̑̎ ̜́̌́̅ ̇ ̎̆ ̜̏̌́̑̅  ̨̨̙̎̅̆ ρχϷ ̜̑́̊̅Ȣ 

˙́ ́̌́̅́ ̜́̎́̌  ̂̆̈ ̠̜̜́̐̏̐̌̆̋̒̉̒̎  ̜̅̉́̄̎̏̒̓̉̋́̒ ̍̆̎ ̨̆̍ ̜̇́̊̎̅́ ̈́̍́̎́̔̉ ̍ ̨̌̍̆̓̓̆̑ ̨̨̋̆̌̓̑̌̄̆̎Ȣ 
˞̏ ̜ ̜̜̇̌̅́̑ ̇́ ́ ̖̠̜̓̆̎̏̌̏̄̉̌́̑̅ ̨̆̎̄̈̔ ̎ ̨̓̉̇̆̒̎̅̆ ̜́̎́̌  ̂̆̈ ̠̜̜́̐̏̐̌̆̋̒̉̒̎  ̜̅̉́̄̎̏̒̓̉̋́̒ ̍̆̎ ̨̆̍̎ ̨̇̑̄̈̔ 
̜̇̏̌̅́̑ ̨̈̄̆̑̅Ȣ ̨̨́̈̑̄ ̔́ ̜̓̓́ ̠̜́̐̏̐̌̆̋̒̉̎  ̠̜̄̆̍̏̑̑́̄̉̌  ̓ ̨̑̍̆̎ ̊̆̌̅̆̑̄̆ ̖̠̜̉̑̔̑̄̉̌  ̨̆̍̎  ̠̜̃̉̅̆̏̌́̐́̑̏̒̋̏̐̉̌  
̓ ̨̑̎ ̜̏̌̅́̎̐ȟ ̍ ̙̆ ̒́ ̜̓́̊̓̎ ̗̠̏̐̆̑́̉̌́̑ ̇́̒́̔ ́̇̆̓Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̜́̎́̌  ̂̆̈ ̠̜́̐̏̐̌̆̋̒̉̒ȟ ̠̜̏̌̌̉̋̔̌̑̌̕  ̋̉̒̓́ȟ ̜̒́̑ ̅̆̎̆ ̜̋̉̒̓́̒ȟ ̜́̎́̌  ̂̆̈ ̠̜̜́̐̏̐̌̆̋̒̉̒̎  
̠̜̄̆̍̏̑̑́̄̉̌  ̇ ̎̆ ́̑́̌́̒ ̓ ̨̑Ȣ 
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Resume: Ovarian apoplexy occurs in 0,5-2,5% of gynecological patients, in the structure of all acute gynecological diseases ranked third and 
accounting for 17%. 
The article presents modern data on the etiology, pathogenesis and treatment of ovarian apoplexy. 
With the introduction of new technologies in recent years has changed the approach to diagnostic and treatment of ovarian apoplexy. At the 
present stage, it is necessary for all women with a form of hemorrhagic ovarian apoplexy surgery carried out by video laparoscopic and 
performs organ operations. 
Keywords:  ovarian apoplexy, follicular cyst, corpus luteum cyst, painful form, hemorrhagic form and mixed form of ovarian apoplexy. 
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˟ȢˍȢ ̠ ˛˓ˍˎ˒˗˛ˏˍȟ ˙Ȣˎ. ̇ ˒ˑ˒˘˩ˎ˒˗˛ˏˍȟ ːȢˡȢ ˢˍ˖ˎˠ˘˘ˍ˒ˏˍ 
Τφ ̨̙́̋̔̆̑̌̋ ̨̒ ̇ ̎̆ ̠̄̉̎̆̋̏̌̏̄̉ ̜̋́̆̅̑́̒̕  ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠȟˍ̜̌̍́̓ 

 
ˍ˚ˍ˘˨  ˎ˒˔ ː˒˚˒˔ˑ˴ ː˕˜˒˝ˍ˚ˑ˝˛ː˒˚˕ˬ 

 
˙́ ́̌́̅́ ̜́̎́̌  ̨̂̆̈̅  ̜̐̏̌̉̋̉̒̓̏̈ ̜̒̉̎̅̑̏̍̍̆̎ ɉˍˎ˜Ɋ˞ ̜̜́̔̑́̓̎ χυ ̎́̔ ̜́̒̓  ́̔̑̔ ̖̜̜̓́̑̉̎  ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ̇ ̎̆ 
̨̐̑̏̒̐̆̋̓̉̃̓ ̓́̌̅́̔ ̎ ̨̓̉̇̆̌̆̑ ̜̜̜́̑́̒̓̑̌́̅Ȣ ˍˎ˜˞ ̎́̔ ̜́̒̓́̑̅  ̨̙̋̆̆̎̅ ̅̉́̄̎̏̒̓̉̋́̌́̔ ̇ ̎̆ ̆̍̅̆̔ ̨̨̅̒̓̆̑ ̨̨̂̆̅̆̔̌̄ ̂́̑ 
̎́̔ ́̒̓́̑̅́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇ ̨̊̆̎ ́̊̓́ ̜́̌̐̎́ ̨̋̆̌̓̑̔̄̆ ̍ ̨̨̍̋̎̅̋ ̨̂̆̑̆̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̠̄̉̐̆̑́̎̅̑̏̄̆̎̉ȟ  ̠̜́̎̏̃̔̌̓̏̑̌ ̗̉̋̌ȟ ˠ˔˕ ̜̙̂̏̊̎́ ̜̐̏̌̉̋̉̒̓̏̈̅ ̜́̎́̌  ̂̆̈̅̆̑ 
 
̨̨̨̈̆̋̓̌̄: ̜́̎́̌  ̂̆̈ ̐̏̌̉̋̉̒̓̏̈  ̜̒̉̎̅̑̏̍ ɉˍˎ˜˞) ɀ̂ ̌ 

̨̗̝̔̎̋̉̏̎́̌̅̕ ̜́̎́̌  ̨̂̆̈̅ ̠̄̉̐̆̑́̎̅̑̏̄̆̎̉ȟ ̠̗̠́̎̏̃̔̌̉ 
̇ ̎̆ ̠̄̉̐̆̑́̎̅̑̏̄̆̎̉̍̆̎ ̏̒́̑̌́̎ ́̎ ̨̞̎̅̑̏̋̉̎̅̋ 
̂ ̜̜̈̌̒̓́̑ (1,2). ˍˎ˜˞-̨̄̆̎̆̑́̓̉̃̓ ̇ ̎̆ ̨̝̍̆̎̒̓̑̔́̌̅ 
̗̠̜̔̎̋̉̎̕  ̂ ̜̜̜̈̌̒̍̆̎ ̇ ̨̑̆̓̎ȟ ̆  ̨̇̉ ̨̋̆̈̅̆̒̆̓̎ 
̨̞̎̅̏̋̑̉̎̅ ̠̐́̓̏̌̏̄̉ ̜̂̏̌̐ ̜̜̓́̂̌́̅ȟ ̨̑̆̐̑̏̅̔̋̓̉̃̓ 
̇́̒̓́ ̜ ̨̊̆̌̅̆̑̅  ρυϷ-̅́ȟ ȟ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̜́̔̑̔̌́̑̅  
11%-̅́ȟ ̨̝̍̆̎̒̓̑̔́̌̅ ̗̉̋̌ ̂ ̜̜̜̈̌̒̍̆̎ ρυȟυ-30, 1-77,3%-
̎́̔́ ̒̓́̑̅́ȟ ̠̜́̎̏̃̔̌̓̏̑̌ ̨̂̆̅̆̔̌̋̐̆̎  χσ-75%-̅́ȟ 
̄̉̑̒̔̓̉̈̍ ̍̆̎ φψ-85%-̎́̔ ́̒̓́̑̅́ȟ ̇ ̨̨̨̋̓̌̋̓ 
̋ ̙̜̜̓̆̑̆́̌̍́̔̌  ̐̆̎ ρςȟρ-22%-̅́ ̜̏̑̎ ̜́̌́̅ ɉσȟτɊȢ 
˜̨́̓̏̄̆̎̆̈ ̒̏ ̜̎́ ̨̅̆̊̎ ̈̆̑̓̓̆̌̍̆̄̆̎Ȣ ˛̜̎  ̜̅́̍̔ ̜̓̔̑́̌ 

̋ ̐̓̆̄̆̎ ̠̓̆̏̑̉ ̜̜̒̎̌ ̜́̎̎́ ́̑́̍́̊ȟ ˜ˍˎ˞  ̜̙̂̏̊̎́ 
̎́̔ ́̒̓́̑̅́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̜̅̆̎̒́̔̌ ̜̎ ̓ ̑́ ̜̓ ̜́̌̐̎́ 
̨̋̆̌̓̑̔̄̆ ́̑̎́̌ ́̎ ̨̨̓̉̍̅ ̠̓̆̑́̐̉ ̏̊̌́̐ ̙̜ ̜́̑̌ ́̎ ̇̏  
(1). 
˔̆̑̓̓̆̔ ̍́ ̜̒́̓ȡ ˜̜̜̏̌̉̋̉̒̓̏̈̅́̎́̌  ̂̆̈ ̜̒̉̎̅̑̏̍̍̆̎ 
̎́̔ ́̒̓́̑̅́ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇ ̨̊̆̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔̄̆ 
́̑̎́̌ ́̎ ̜̅̉́̄̎̏̒̓̉̋́̌  ̇ ̎̆ ̨̆̍̅̋ ̨-̙̒́̑́̌́̑ ̇ ̨̑̄̈̔Ȣ 
˔̆̑̓̓̆̔ ̨̨̅̒̓̆̑ ̍̆̎ ̍ ̨̨̌̍̆̓̓̆̑ȡ ˎ̨̈̅̆ (ˍˎ˜˞)ɀ̍ ̆̎ ρω-41 
̇́̒̓́ ̜ ɉ̏̑̓́ ̇́̒ ςψȟσϹπȟυ̇́̒Ɋ ̎́̔ ̜́̒̓́̑̅  ςς-̨̨̒̎  ́̔̑̔ 
̖̜̓́̑̉̎ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ ̓́̌̅́̔ ̇ ̎̆ ω ̎́̔ ̜́̒̓  
̨̐̑̏̒̐̆̋̓̉̃̓ Ορω- ̊̆̌̅̆̑ ̋̆ ̨̆̒̎̅̆ ̇ ̎̆ ˓˥˙˗ 
̖̜́̔̑̔́̎́̒̎̅́ ςπρπ-ςπρτ̇̇Ȣ ̓́ ̜̌̅́̔ ̇ ̨̨̨̑̄̈̌̅Ȣ 
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ː̠̜̉̎̆̋̏̌̏̄̉̌  ̂ ̨̨̌̍̎̅̆ ̈̆̑̓̓̆̔ ̇ ̎̆ ̆̍̅̆̔ ̇ ̨̨̨̑̄̈̌̅Ȣ 
ˎ́ ̜̌́̔ ̜̓̏̂̎ ̨̄̆̎̆̑́̓̉̃̓ ̨̨̜̈̍̆̓̎  ̂ ̜̜̜̜̈̌̒̎̒̈ ρυ 
̊̆̌ȟ ̒́ ̓́̌ ́̎ ̨̝̍̆̎̒̓̑̔́̌̅ ̗̉̋̌̍̆̎ȟ ̓ ̜̍ ̙̜̜̔́̌́̔̌  
́̔̑̔ ̇̏  ̜̜̏̓̂́̒̌  ́̎́̍̎̆̈ ̂̆̎ ̠̗̠̜̐̏̐̔̌̉̌  ̎̏̑̍́̅́̎ 
̜́̔̓ ̙̜̜̔̌ ̜ ̇̏  ̜̅̆̎̒́̔̌  ̇́ ̜̅́̊̍̆̎ ́̅́̍̅́̑ 

̜̑́̊̅. ˎ́ ̜̌́̔  ̜̓̏̂̎̅́ ̜ ̨̊̆̌̅̆̑̅  ̏̑̓́ ̜̇́̒ 
ςφȟφϻρȟυ ̇́̒Ȣ 
˔̆̑̓̓̓̆̔ ̨̨̅̒̓̆̑ȡ ̎́̔ ̜́̒̓́̑̅ ̜̋̌̉̎̉̋́̌  ̨̓̆̋̒̆̑̒̓̆̎ 
̨̓̋̈̔ȟ ̜̌́̂̏̑́̓̏̑̌-̖̠̜̂̉̏̉̍̉̌  ̈̆̑̓̓̆̔ȟ ̜̄̏̑̍̏̎́̌̅  
̈̆̑̓̓̆̔ȟ ˠˑ˔ ̇ ̎̆  ̒̓́̓̉̒̓̉̋́Ȣ 
ˍ̜̎́̌  ̂̆̈ ̜̐̏̌̉̋̉̒̓̏̈  ̜̒̉̎̅̑̏̍ ̜̅̉́̄̎̏̈  ςππσ  ̜̜̇̌ 
%3(2% ɉˡ̨̝̆̑̓̉̌̅̋ ̇ ̎̆ ̞̠̍̂̑̉̏̌̏̄̉ ˒̔̑̏̐́ 
̜̜́̔̍̅́̒̓ ̜Ɋ ̇ ̎̆ !32- ɉˍ̜̍̆̑̉̋́̎  ̨̑̆̐̑̏̅̔̋̓̉̃̓ 

̗̍̆̅̉̉̎́ ̜̜́̔̍̅́̒̓ ̜Ɋ  ˝̏̓̓̆̑̅́̍ ̨̗̋̏̆̒̒̔̒̎̅̆ 
̅̉́̄̎̏̒̓̉̋́ ̨̋̑̉̓̆̑̉̊̌̆̑̎̆ ́̑́̐ ̨̂̆̌̄̌̆̎̄̆̎ȡ̏̌̉̄̏- 
̎̆̍̆̒̆  ̠́̍̆̎̏̑̆ȟ ̠̗̠́̎̏̃̔̌̉Ƞ ̠̄̉̐̆̑́̎̅̑̏̄̆̎̉ 
ɉ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̖̠̜̂̉̏̉̍̉̌  ̋ ̨̨̑̎̒̓̆̑Ƞ ̜́̎́̌  ̂̆̈ 
̜̜̐̏̌̉̋̉̒̓̏̈̎  ˠˑ˔-̨̅̆̄ ̋ ̨̨̨̑̎̒ ɉυȟφɊȢ 
̨̊̆̌̅̆̑̅ ̓̆̋̒̆̑̔ ̜́̑̎́̊ ̇́̒́̌ ́̎ ̒́̔́̌̎́̍́ ̜̙̂̏̊̎́ 

̜̇́̒́̌̅ȟ̜̏̎  ̨̨̙̎̅̆ ̨̨̨̂̌̍ ̜̓̔̑́̌ ̍ ̨̌̍̆̓ȟ ̨̌̆̔̍̆̓̓̋ 

̜̒̓́̓̔̒ȟ ̆ ̂̆̋ ̇ ̎̆ ̓ ̜̑̍̒  ̙̜́̑̓̓́̑ ȟ ̆ ̂̆̋̋̆ 
̜̜̇́̑́̍̅̌  ̜̒̉̐́̓ȟ̓́̍́ ̓́̎̔ ̨̨̙̆̑̆̋̆̌̋̓̆̑ȟ ̜̜̏̓̂́̒̌  
́̎́̍̎̆̈ȟ ̠̜̄̉̎̆̋̏̌̏̄̉̅  ́̔̑̔̌́̑̍̆̎ ̜́̔̑ ́̎ ̎̆̍̆̒̆ 
̜̙̏̒̍́ ̒ ̜̏̍́̓̉̋́̌  ̜́̔̑̔̌́̑ ̂́̑ ̇̏ ̜̓ ̜̎Ȣ  

˒̙̑̆̋̆ ̎́̈́̑ ̜̐̔̂̆̑̓́̓̓ ̋̆̈̆ ̄̆ȟ ̨̆̓̆̋̋̑ ̜̜̜́̊̎́̌̍̎  
̜̂́̒̓́̌̔̎́ȟ ̨̆̓̆̋̋̑ ̇ ̎̆ ̨̄̆̎̆̑́̓̉̃̓ ̗̠̜̔̎̋̉̎̕  ̂ ̜̈̌̔ 
̒̉ ̜̐́̓̎́ȟ ̨̨̂̆̅̆̔̌̋̓  ̈́ ̜̓ ̜̎́ȟ ́̊̓́ ̜́̌̐̎́ ̨̋̆̌̓̑̔ 
̠̜̜̓̆̑́̐̉̒̎  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎̆ȟ ̜̍̆̓́̂̏̌̉̋́̌  
̂ ̜̜̜̈̌̒̓́̑̅  ̜̋̌̉̎̉̋́̌  ̜̒̉̍̐̓̏̍́̓̉̋́̒Ȣ ˗̜̌̉̎̉̋́̌  
̓̆̋̒̆̑̔ ̨̋̆̈̎̅̆ ̜̇́̌̐ ̇ ̎̆ ̠̜̄̉̎̆̋̏̌̏̄̉̌  ̓̆̋̒̆̑̔ 
̇ ̨̨̨̑̄̈̌̅ȟ ̒ ̓ ̨̨̂̆̈̅̆̑̎  ̝̗̠̜̐́̌̐́̉̒ȟ ̋ ̨̙̑̒̆̓̋̓̆̑ 
̜̂̏̊̎ ̙́ ̠̍́̍̍̏̄̑́̉̕ȟ ̨̨̒̆̍̑̔̅  ̜̒̉̐́̓ ̍̆̎ ̅ ̨̑̆̇̆̒ 
̨̆̒̆̐̓̆̌̆̅ ̇ ̎̆ ̠̜́̑̓̆̑̉̌  ̠̜̄̉̐̆̑̓̆̎̈̉̎  ̂́̑ ̇̏ ̜̓ ̜ 
̨̨̆̒̋̆̑̌̆̅Ȣ ˎ̜́̑̌  ̎́̔ ́̒̓́̑ ́ ̠̜́̎̓̑̏̐̏̍̆̓̑̉̌  
̋ ̨̨̙̑̒̆̓̋̓̆̑̅ ̂́ ́̌́̔ ̇ ̨̨̨̑̄̈̌̅ȡ̅̆̎̆ ̒́̌̍́ ̜ ̨̉̎̅̆̋̒ 
ɉ̋̄\̍ςɊȢρɊ˝̨̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̜ ̊̆̌̅̆̑ ̨̙̎ ̜̜́̌̐̓ 
̅̆̎̆ ̍́̒̒́ ̨̉̎̅̆̋̒ ρψȢυ-ςτȢω ̋̄\̍ς  ς Ɋςυ-ςωȢω̋̄\̍ς ̜́̑̓  
̒́̌̍́   σɊ̅̆̎̆ ̒́̌̍́ ̜ ̨̉̎̅̆̋̒  σπ̋̄\̍ς ɀ̒ ̨̨̆̍̈̅̋ ̇ ̎̆ 
̜̍̆̓́̂̏̌̉̋́̌  ̂ ̜̜̈̌̒ ̜̅́̍̔̎ ̨̨̨̂̌̅̑̆̅ 

 

 
ˑ̉́̄̑́̍̍́ ρ-ˍˎ˜˞ ̇ ̎̆ ̨̂̆̅̆̔̌̋̐̆̎ ̎́̔ ̜́̒̓́̑̅ ̜̇́̒̓  ̑́̍ ̜̙̂̏̊̎́ ̂ ̌̔ 

 
ρ̅̉́̄̑́̍̍́̅́ˍˎ˜˞ ̋ ̨̂̎̆̒̆ τψȢσϷ ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇́̒̓́ ̜ ρω-ςυ ̇́̒ ̜́̑́̌ ̜̎̅́ ̨̋̆̈̅̆̒̆̅Ȣ 
 
˗̆̒̓̆ρ - ̱ ˎ˜˞ ̇ ̎̆ ̨̂̆̅̆̔̌̋̐̆̎ ̎́̔ ̜́̒̓́̑̅ ̝̜̍̆̎̒̓̑̔́̌̅ ̗̉̋̌ ̨̨̙̆̑̆̋̆̌̋̓̆̑ 

Ο ˒̨̓̆̋̋̑ ̜̜̏̑́̌̍ ̜̒̉̐́̓ ˍˎ˜˞ ɀ̍ ̆̎ ̎́̔ ́̒̓́̑n=31 ˎ́ ̜̌́̔ ̜̓̏̂n=15 

ˍ̂̒Ȣ̒́̎ % ˍ̂̒Ȣ̒́̎ % 

1 ˠ́ ̜̜̓̌ ̖̍̆̎́̑̆ 15 48,3 14 93,3 

2 ˗̙̆ ̖̍̆̎́̑̆ɉρτ ̇́̒̓́̎ ̇̏ ̜́̑) 16 51,6 1 6,6 

3 ˙̆ ̎̒̓̑̔́̌̅  ̜̗ ̉̋̌ ̂ ̜̜̜̈̌̒ 31 100 0 0 

4 ˛̠̌̉̄̏̍̆̎̏̑̆ 19 61,2 - - 

5 ˍ̠̍̆̎̏̑̆ 7 22,5 - - 

6 ˍ̗̜̉̋̌̅ ̜̇́̓̑̅́̎ ́̎ ̋̆̓̔ 1 3,2 - - 

7 ˑ̠̉̒̍̆̎̏̑̆ȟ ̨̆̓̆̋̋̑ ̜́̌̅  
̒̉̎̅̑̏̍ 

14 45,1 1 6,6 

 
ρ ̋̆̒̓̆̅̆ ̋ ̨̑̐ ̜̏̓̑ ̜̜́̎̍̈̅́̊ ̝̜̍̆̎̒̓̑̔́̌̅ ̗̜̉̋̌̅  ̇ ̎̆ ̨̄̆̎̆̑́̓̉̃̓ ̨̨̜̈̍̆̓̎  ̂ ̜̜̜̈̌̒ ˍˎ˜˞ ̎́̔ ̜́̒̓́̑̅  
ρππϷ̨̋̆̈̅̆̒̆̅ 
 

 
ˑ̉́̄̑́̍̍́ ς - ̱ ˎ˜˞ ̇ ̎̆ ̨̨̨̙̆̋̎̌̋ ̨̨̂̆̅̆̔̌̄ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̜́̌̅ ̜ ̇ ̨̨̋̓̌̋ ̎ ̨̓̉̇̆̌̆̑ 
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˒̨̨̨̙̋̎̌̋ ̨̨̂̆̅̆̔̌̄ ̂́̑ ̨̊̆̌̅̆̑̅  ̨́̎́̍̎̆̈̎̅̆ ρρ ̇ ̨̨̋̓̌̋ 
̂̏̌ ́̎ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̋ ̨̂̑̆̋ ̨̨̋̆̈̅̆̒̆̓̎̅̆̑ ̜̜̅́̍̍́̊̓̎ 
̇ ̨̨̋̓̌̋ ɉσφȟσϷ - τɊ ̇ ̎̆ ̨̨̈̅̄̎̆̎ ̓ ̨̒̋ ̓́̒̓́̔ ɉςχȟςϷ-3),  2 

ɉρψϷɊ ̇ ̨̨̨̋̓̌̋̓ ̜̇́̒́̎̅ ̈̔ȟ ς ̊̆̌̅̆  ɉρψϷɊ συ ̇ ̎̆ σφ 
̜́̐̓́̌ ̜̎̅́ ̜ ̔́ ̜̜̓̎́̎ ̆̑̓̆ ̂̏̒́̎̔̍̆̎ ̠́ ̓́̌ ́̎Ȣ 

 

 
ˑ̉́̄̑́̍̍́ σ - ̱ ̜̎́̌  ̂̆̈ ̜̐̏̌̉̋̉̒̓̏̈ ̂́̑ ̨̊̆̌̅̆̑̅  ̜̂́̒̎́̎ ̓̋̆̎ ̜́̔̑̔̌́̑ 

 
ˎ̜́̒̎́̎ ̓̋̆̎ ̜́̔̑̔̌́̑̅ ̓́̌̅́̔ ̜̜̂́̑̒̎̅́ ̜̂́̌́̌́̑̅  
̇ ̜̐́̌ ̜̜́̔̑̔̌́̑̎  ɉτψȟσϷɊ ̨̇̉ ̨̋̆̈̅̆̒̔ ̎́̈́̑ 
̜́̔̅́̑̓́̅Ȣ ˞̜̏̎  ̨̨̙̎̅̆ ̨̨̎̆̄̈̄ ̜̏̑̎̅́ ̜ 
̗̠̎̆̊̑̏̉̎̆̋̉̌́̑̕ ɉ ̜̜̙̈̌́ȟ ̂́̒̐́ȟ ̐́̑̏̓̉̓ȟ ̜̜̈́̍ Ɋ 
̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇ ̊̆ ̜̅́̍̔ ̍̆̎ ̜̜̜́̌̐̓́̒̔̎  ɉφ ̅́̎ ρχ 
̇́̒ ́ ̨̅̆̊̎ Ɋ ̜̒̎ ̋̆̈̆ ̨̅̆̑̎̆ ̒́̊ ̋̆̌̄̆̎Ȣ 
ˍˎ˜˞ ̂́̑ ̎́̔ ́̒ ̨̊̆̌̅̆̑̅ ̨̨̒̆̍̈̅̋ ̅ ̨̑̆̇̆̒̎̆ ́̑́̊ 
̂ ̌̔Ȣ ˍˎ˜˞ ̨̨̒̆̍̈̅̋̐̆̎ ̅̆ ̨̨̨̒̆̍̈̅̋̒̈ ̅̆ ɉςȟσɊ ̇ ̨̑̔ ̍ ̨̍̋̎Ȣ 
ˍˎ˜˞ ̂́̑ ̎́̔ ́̒ ̊̆̌̅̆̑ ̜́̑́̒̎̅́ ̜̜́̌̐̓ ˑ˞˕  9 (29,0%) 
̊̆̌̅̆ ̜́̎ ̓́̌ ́̎Ȣ ρπ ɉσςȟςϷɊ ̨̙̈̆̑̓̓̆̌̔̌̆̑̅̆ ̜́̑̓  
̒́̌̍́  ̜́̎ ̓́̌ ́̎Ȣ ́̌ ́̎  ρς ̎́̔ ́̒ ̊̆̌̅̆ ̨̨̒̆̍̈̅̋ 
̜́̎ ̓́̌ ́̎Ȣ  ̅̆̂̉̆̓̓̆̑ ̜̙̂̏̊̎́ ˍˎ˜˞ ̂́̑  ̊̆̌̅̆̑̅ ̨40-
χπϷ ̅́ ̜́̑̓  ̒́̌̍́  ̋ ̨̨̑̎̆̅ɉυȟφɊȢ ˍˎ˜˞ ̂́̑ ̎́̔ ́̒ ̊̆̌̅̆̑ 
̒̆ ̨̍̑̔ ̅ ̨̑̆̇̆̒ ̜̙̂̏̊̎́ ̨̋̆̌̆̒ ̨̨̑̆̓̓̌̋ ̜̙̂̏̊̎́ ̂ ̨̨̌̎̅ȡ ˴ 
̅ ̨̑̆̇̆̌ ςυȟψϷ ɉψɊȟ ˴˴ ̅ ̨̑̆̇̆̌ ωȟφϷ ɉσɊ  ̇ ̎̆ ˴˴˴ ̅ ̨̑̆̇̆̌ 
̨̨̒̆̍̈̅̋̐̆̎ ρ ɉσȟςϷɊȢ ː̟̌̋̏̈́̍̆̎ ̝̜̐̆̑̏̑́̌̅ ̓̆̒̓ 
̎ ̨̓̉̇̆̒ȡ ̙́ ̜́̑̎ ́ (5,0+0,3),  ̂ ̨̑ ̒́ ́̓̓́̎ ̨̋̆̊̎ ɉχȟςϹπȟφɊ, 
̨̆̋ ̒́ ́̓̓́̎ ̨̋̆̊̎ ɉτȟψϹπȟςɊ. ˴ ˴ ̇ ̎̆ ˴˴˴ ̅ ̨̑̆̇̆̌ ̨̨̨̒̆̍̈̅̄ ̂́̑ 

̊̆̌̅̆̑ ɉρςȟψϷɊ ̞̎̅̏̋̑̉̎̏̌̏̄̓́ ̨̆̍̅̆̌̆̅ ̇ ̎̆ ̂́ ̜̌́̔̅́ 
̜̂̏̌̅Ȣ 
ː̝̜̏̑̍̏̎́̌̅ ̈̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑Ȣ ˍˎ˜˞̂́̑ ̎́̔ ́̒ 
̨̊̆̌̅̆̑̅ ̜̂́̑̌ ̜̎̅́ 1,8-σρȟς ̝̎̍̏̌Ⱦ̌  ̜́̑́̌ ̜̎̅́ 
̠̄̉̐̏̐̑̏̄̆̒̓̆̑̏̎̆̍̉ ̜́̎ ̓́̌ ́̎Ȣ ˎ ̌ ̜́̎́̌  ̨̂̆̈̅  
̨̨̨̨̙̇̆̓̒̐̆̔̌̄̎ ̋ ̨̑̒̆̓̆̅ ɉ ̜̜́̌̐̓ ̇́ ̅́̊̅́ ̨̟̌̓̆̉̎̅ 
̋̆̈̆ ̅̆  ψȟπ ɀ χψȟπ ̝̎̍̏̌Ⱦ̌ɊȢ ˔̨̨̙̆̑̓̓̆̌̔̌̆̑̅  ̜̂́̒̍ 
̂ ̨̨̌̄̎̅̆ ̞̒̓̑́̅̉̏̌ ̍ ̨̙̌̆̑ σςȟτ -ψωȟω̐̄Ⱦ̍̌ ̜́̑́̌ ̜̎̅́ȟ 
̜̜́̌̐̓ ̋ ̨̙̑̒̆̓̋̓̆̑̅̆̎ ̓ ̍̆̎ ̜̂̏̌̅  ɉ ̜̜́̌̐̓̅́ υχ-

ςςχ̕Ȣ̕ȢɊȢ   ρχ˗˞-ρωȟσ ̍̄Ⱦ̓ ̨̔̌̋ ɉ ̜̜́̌̐̓̅́ χȟυ-ω ̍̄Ⱦ̓ ̨̔̌̋Ɋ  
˘ː ̗̠̜̄̉̐̆̑̒̆̋̑̆̉̒ χπȟωϷ ɉςςɊ ȟ ˘ːȾˡ˞ː ́̑́ ̜̜́̓̎́̒   
ˍˎ˜˞̂́̑ ̎́̔ ́̒ ̨̊̆̌̅̆̑̅  ̨̑̂̑ ̨̨̨̙̆̋̎̒̎̅̆ 2,5-̓̆̎ 
̇̏ ̜́̑ ̨̨̆̋̆̎̅̄̎ ̜́̎ ̓́ ́̎Ȣ  ˍˎ˜˞̂́̑ ̎́̔ ́̒ ̨̊̆̌̅̆̑̅  
ψχϷ ̅́ ɉςχɊ ̓̆̒̓̏̒̓̆̑̏̎ ̍ ̨̨̙̌̆̑̎  ̇̏ ̜̜́̑̌́̔ȟ ρσϷ ̅́ 
ɉτɊ ̞̅̆̄̉̅̑̏̐̉́̎̅̑̏̒̓̆̑̏̎ ̇̏ ̜̜́̑̌́̔ ̜́̎ ̓́̌ ́̎Ȣ ˎ ̌ 
̜́̎́̌  ̨̂̆̈̅  ̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̒̎́ ̓ ̎Ȣ  ˗̏̑̓̉̈̏̌ ̅̆ ̨̄̆̊ 
9,7% -  ́̇̏ ̜́̑̌́ ́̎Ȣ ́̌ ̙́̎́ ̨̨̂̆̈̎  ̜̄̏̑̍̏̎̅́̑ ̍̆̎ 
̐̑̏̌́̋̓̉̎ ̅̆ ̨̄̆̊ ̜̜́̌̐̓ ̍ ̙̌̆̑̅̆Ȣ  

 

 
˞̔̑̆̓ ρ - ɣ ˑ˔Ȣ ˍ̜̎́̌  ̨̨̂̆̈̎  ̜̐̏̌̉̋̉̒̓̏̈ 

 
˗̨̨̙ ̇́̍̂́̒ ̜̜̜̔̒̎  ́ ̜̜̈́̌́̑̎  ̝̜̜̜̔̌̓̑́̅̂̒̓  
̨̈̆̑̓̓̆̌̔Ȣ  
ˎ̜́̑̌  ̓̆̋̒̆̑̔̅̆̎ ̨̓̋̆̎̅̆̑̅  ̨̞̖̄̉̐̆̑̏̄̆̎̅ 
̜̒̓̑̏̍́̌́̑̅  ̇ ̎̆ ̨̙̆̓̎̅̆ ̨̂̆̈̅̋ ̜̜̏̒̎̅̌́̑ ̏̑̎́̌́̒̔ 
̒́̌̅́ ̜̑̎́̎ ̜́̎́̌  ̨̂̆̈̅  ̋ ̨̌̆̍ ̨̌̋̆̊̄̆̎ ̂́̊ ̜́̌́̅Ȣ  
˝̨̆̓̑̏̒̐̆̋̓̉̃̓ ̇ ̎̆ ̨̐̑̏̒̐̆̋̓̉̃̓ ̈̆̑̓̓̆̔ ̎ ̨̓̉̇̆̒̎̆̎ 
̨̋̆̊̎ȟ ̜́̎́̌  ̂̆̈ ̜̐̏̌̉̋̉̒̓̏̈̎ ̆̍̅̆̔ ̨̙̎ ̨̙̋̆̆̎̅ 
̨̐́̓̏̄̆̎̆̈̅ ̠̓̆̑́̐̉ ̇ ̨̑̄̈̔ ́̇̆̓ȟ ̨̆̓̆̋̋̑ ̋̆̌̔ ̗̜̉̋̌̎ 
̅ ̜̑̒̓́̔ ̇ ̎̆ ̜́̎́̌  ̙̜̇́̒̔́̎  ̨̨̇̆̓̌̔̎ ̜́̌̐̎́ 
̨̋̆̌̓̑̔ ̋̆̑̆̋Ȣ ˍ̜̎́̌  ̂̆̈  ̜̐̏̌̉̋̉̒̓̏̈ ̂́̑ ̨̊̆̌̅̆̑̅  
̜̑ ̓́̎̔ ̨̨́̂̌̆̓̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔ȟ ̒́̌̍́ ̜̓ ̇̏ ́̌̓̔̅́̎ 

̜̂́̒̓́̌́̅Ȣ 
ˎ̨̨̈̅  ̇́ ̜̜̅́̊̍̈̅́ ̅̉̆̓́ ̒́ ̓́̔ ̇ ̎̆ ̒̐̏̑̓̐̆̎ 
̙ ̜̌̅́̎̔ ̜̜̜̒̎̌́̅Ȣ ˑ̆̎̆̄̆ ̒́̌̍́  ̓ ̒̋̆̎̎̆̎ȟ ̨̙̆̍̅̆̌̔ 
̨̊̆̌̅̆̑̅ ̒́̌̍́ ̜ ̇̏ ́̌̍́̒́ ̅́ ̉̎̒̔̌̉̎ ̨̨̨̑̆̈̉̒̓̆̎̓̓̌̄  
̠̜́̈́̅Ȣ ˟́ ́̍ ̏̌̅́̎ ́̎̅́ ̋ ̨̜̍̑̒̔̌́̑ ̂́̑ ɉ ́̎̓ȟ ̓̏̑̓ȟ 

̘̝̐̆̆̎̆ȟ̜̂́̌̅ȟ ̓ ̨̓̓ ̓́ ̜́̍̅́̑̅Ɋ ̜́̌̐ ̓́̒̓́̔ ̋̆̑̆̋Ȣ ˎ̨̑ 
̋ ̨̎̅̋ ̓́ ́̍ ρπππ ̋̋́̌ ́̈ ̂̏̌̍́̔ ̋̆̑̆̋ ɉ́ ̜̔̈̅́̑ȟ ̍́̊ȟ ̇́̊ 
̜̜̜̏̑̓̌́̓̎ ̋ ̨̍̑̒̔̌́̑Ɋ Ȣ ˞́̌̍́  ̏̒̔ ́ ̨̂̆̊̍ ̨̙̆̍̅̆̌̔ 
̊̆̌̅̆̑̄̆ ̞̎̅̏̋̑̉̎̏̌̏̄ ̜́̐̓́̒̎́ ς-σ ̍ ̑̓̆ ̞́̑̏̂̉̋́̍̆̎ 
̜̜́̊̎́̌̒̔̅ ̜̜̒̎́̅ȟ ̏̌ τυ ̍̉̎̔̓̓̆̎ ̋̆̍ ̜̂̏̌̍́̔ ̨̓̉̒Ȣ   
ˑ ̨̨̑̌̋ ̐̑̆̐́̑́̓ ̨̑̆̓̎̅̆ σ́̊ ̋ ̨̌̆̍̎̅̆ ̗̜̉̋̌̅  ρφ ̍̆̎ ςυ 
̋ ̨̎ ̜́̑́̌ ̜̎̅́ ρπ̍̄-̎́̎ ̋ ̨̎̎̆  ̅̉̅̑̏̄̆̒̓̆̑̏̎ 
̓́ ̜̜́̊̎̅́̌̅Ȣ˓ ̨̋̓ ̨̊̆̌̅̆̑̅ ̜̜̅́̊̎̅́̔̅  ̨̋̆̌̆̒ ̞̜̓́̐ 
̨̑̆̓̎̅̆ ̗̜̉̋̌̅  υ ̍̆̎ ω-̙̜ ̋ ̨̎ ̜́̑́̌ ̜̎̅́ υπ̍̄-
̎́̎̋ ̨̎̎̆ ρ̑̆̓ ̋̌̏̍̉̆̎̍̆̎̕ ̠̗̠̜̏̃̔̌̉̎ ̜̜̎̓́̌́̎̅̑̔ 
̜̜̏̌̅́̎̌̅Ȣ˗̌̏̍̉̆̎̕ ̨̨̏̌̇̆̓̍̅ ̐̑̆̐́̑́̓ ̨̑̆̓̎̅̆ 

̜́̎́̌  ̂̆̈ ̜̐̏̌̉̋̉̒̓̏̈ ̜̒̉̎̅̑̏̍̍̆̎ ̜̜́̔̑́̓̎ 
̎́̔ ̜́̒̓́̑̅  ̨̑̆̐̑̏̅̔̋̓̉̃̓ ̨̜̈̍̆̓̎ ́̊̓́ ̜́̌̐̎́ 
̨̋̆̌̓̑̔ ̜̍́̒́̓̎̅́ ̨̇̉ ɉψχϷ -  90%- ̨́̅̆̊̎Ɋ ̜̜̏̌̅́̎̌́̅Ȣ 
ˍ̜̎́̌  ̂̆̈ ̐̏̌̉̋̉̒̓̏̈ ̜̒̉̎̅̑̏̍̍̆̎ ̜̜́̔̑́̓̎ 
̎́̔ ̜́̒̓́̑̅  ̨̋̆̌̆̒ ̜̓̏̐̓́̑̎̅́ ̏  ̎ ̓̉̇̆ ̜̜́̌̎̅ȡ 
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̜̜́̌̐̓ ̅̆̎̆ ̒́̌̍́ ̜̍̆̎ 29,0%.  ɉˑ˙˕Ѐρψȟυ-ςτȟω ̋̄Ⱦ̍2), 

̜́̑̓  ̅̆̎̆ ̒́̌̍́ ̜̍̆̎32,2%ɉˑ˙˕Ѐςυ-ςυȟω̋̄Ⱦ̍2Ɋȟ̨̨̒̆̍̈̅̋ ) 

̅ ̨̑̆̇̆̌ 25,8% ɉˑ˙˕Ѐσπȟπ-στȟω ̋̄Ⱦ̍2). 
˛̜̙̒̌́̊́ ̨̙̋̆̆̎̅ ̠̓̆̑́̐̉ ̨̨̎̆̄̈̎̅̆ȟ̠ ̎̉ ̅̆̎̆ ̒́̌̍́ ̜̎ 
̓ ̍̆̎̅̆̓̔ȟ̅̉̅̑̏̄̆̒̓̆̑̏̎ȟ̋̌̏̍̉̆̎̕ ̗̉̓̑́̓ ̏̌̅́̎̔ 
́̑ ̜̜̌ ̨̆̓̆̋̋̑ ̜̜̏̑́̌̍̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔ ȟ̠̗̠̏̃̔̌̉ ̇ ̎̆ 
̇ ̨̋̓ ̂̏̌̔ φχȟχϷ ̇́ ̅́̊̅́ ̏̌ ̨̨̨̇̆̓̋̈̌̅Ȣ ̨̨́̈̑̄ ̈́̍́̎ ̜ 
̝̜̄̏̑̍̏̎́̌̅ ̜̐̑̆̐́̑́̓̓́̑̅  ̇̏ ́̑ ̜ ̨̒̆̑ 
̠̜̄̉̐̆̑́̎̅̑̏̄̆̎̉̒ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̜ ̨̑̆̐̑̏̅̔̋̓̉̃̓ 
̗̠̜̔̎̋̉̎̕  ̜́̌̐̎́ ̨̋̆̌̔̎̆ ̇ ̎̆ ̇ ̨̋̓ ̜̂̏̌̔̎́ ̏  ̨̒̆̑̎ 
̨̨̓̉̄̈̆̅Ȣ 
 

̜̜̜̏̑̓̎̅: 
̜̜̜̏̑̓̎̅̌́̊ ̋̆̌̆ȟ ̜́̎́̌  ̂̆̈ ̜̐̏̌̉̋̉̒̓̏̈ ̜̒̉̎̅̑̏̍̎ 

̜̅̉́̄̎̏̒̓̉̋́̌́̔̅  ̨̙̋̆̆̎̅ ̨̨̅̒ ̇ ̎̆ ̂ ̌ ̠̜̐́̓̏̌̏̄̉̎  
̨̆̍̅̆̔̎̆ ̓́ ̜̅́̔̌ ̒̆̑ ̆̓̔ ́̑ ̜̜̌ ̓̆̋ ̨̆̓̆̋̋̑ 
̜̜̜̏̑́̌̍̎  ̂ ̜̜̈̌̔̎ ́̎́ ̆̍̆̒ȟ̂̆̅̆̔ ̊̆̌̅̆̑̅̆ 
̨̑̆̐̑̏̅̔̋̓̉̃̓ ̇ ̨̊̆̎  ̜́̌̐̎́ ̨̋̆̌̔̎̅̆ ̅̆  ̏  
̎ ̓̉̇̆̌̆̑̄̆ ̨̇̆̓̋̈̔̄̆ ̨̒̆̑̎ ̨̨̓̉̄̈̆̅Ȣ 
˒̨̨̨̙̋̎̌̋ ̨̨̂̆̅̆̔̌̄ ̂́̑ ̨̊̆̌̅̆̑̅  ̨́̎́̍̎̆̈̎̅̆ ρρ ̇ ̨̨̋̓̌̋ 
̂̏̌ ́̎ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̋ ̨̂̑̆̋ ̨̨̋̆̈̅̆̒̆̓̎̅̆̑ ̜̜̅́̍̍́̊̓̎ 
̇ ̨̨̋̓̌̋ ɉσφȟσϷ - τɊ ̇ ̎̆ ̨̨̈̅̄̎̆̎ ̓ ̨̒̋ ̓́̒̓́̔ ɉςχȟςϷ-3),  2 
ɉρψϷɊ ̇ ̨̨̨̋̓̌̋̓ ̜̇́̒́̎̅ ̈̔ȟ ς ̊̆̌̅̆  ɉρψϷɊ συ ̇ ̎̆ σφ 
̜́̐̓́̌ ̜̎̅́ ̜ ̔́ ̜̜̓̎́̎ ̆̑̓̆ ̂̏̒́̎̔̍̆̎ ̠́ ̓́̌ ́̎Ȣ 

 
 

 
 
 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟ ˴˔˴˙˴ 
1 ˕ȢˎȢ ˙̖́̎̔̉̎ȟ ˘ȢːȢ ˟̘̔̍̉̌̏̃̉ ȟ ˙ȢˍȢ ː̠̏̃̏̑̋̎ ˗̘̌̉̎̉̆̒̋̉̆ ̗̌̆̋̉̉ ̞̘̎̅̏̋̑̉̎̏̌̏̄̉̆̒̋̏̊ ̄̉̎̆̋̏̌̏̄̉̉Ȣ - ̇ Ȣȡ ˙˕ˍȟ ςππρȢ ɀ ςτχ ̒. 
2 ˍ̎̅̑̆̆̃́ ˒Ȣ˚Ȣ ˙̠̏̌̆̋̔̌̑̎̏-̘̄̆̎̆̓̉̆̒̋̉̆ ̜́̒̐̆̋̓ ̐́̓̏̄̆̎̆̈́ ̒̉̎̅̑̏̍́ ̜̖̐̏̌̉̋̉̒̓̏̈̎ ̠̘̉̎̉̋̏̃ ȾȾ ˜̜̑̏̂̌̆̍ ̗̑̆̐̑̏̅̔̋̉̉Ȣ ɀ 

2007. -  Ο φȢ ɀ ˞ Ȣ ρψ-29. 
3 ˝́̉̒̏̃́ ˍȢ˟Ȣ Ⱥ˚̞̜̆̊̑̏̎̅̏̋̑̉̎̎̆ ̜̒̉̎̅̑̏̍ ̃ ̄̉̎̆̋̏̌̏̄̉̉ȻȢ -  ̱ ̜̌̍́̓ȡ ˎ́̒̐́ȟ ςππψȢ ɀ ςψψ ̒Ȣ 
4 ˝́̉̒̏̃́ ˍȢ˟Ȣ ˞̜̏̃̑̆̍̆̎̎̆ ̖̜̐̏̅̏̅ ̋ ̘̟̌̆̆̎̉ ̋ ̘̟̌̆̆̎̉ ̒̉̎̅̑̏̍́ ̜̖̐̏̌̉̋̉̒̓̏̈̎ ̠̘̉̎̉̋̏̃Ȣ - ̱ ̜̌̍́̓ȡ ˎ́̌́̔̒́ȟ ςπππȢ ɀ ςπω ̒Ȣ 
5 Boomsma C. M. Eijkemans M.J., Hughes E.G., Visser G.H., Fauser B.C., Macklon N.S.A meta-analisis of pregnancy outcomes in women with 

polycyctic ovary syndrome //  HumReprodUpdate. -  2006.  - ΟρςȢ -  ̋ Ȣ 673-697. 
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ˍȢ˙Ȣ ˓ˠ˗˒˙ˎˍ˒ˏˍȟ ˍȢ˔Ȣ ˍ˘˕˜˛ˏˍȟ ˓Ȣ˝Ȣ ˎˍˎˍ˒ˏˍȟ ˓Ȣ˔Ȣˎ˒˗˒˒ˏˍȟ ˓Ȣ˒Ȣ˗ˠ˝˙ˍ˚ˍ˘˕˒ˏˍȟ ˍȢˎȢ˙ˠ˝ˍˑ˕˙˛ˏˍȟ  

ˎȢ˥Ȣ˥ˍ˖ˑˍ˝ˎ˒˗ȟ ˍȢ ˍˠ˗˒˒ˏˍȟ ˍȢˎȢˍˢˍ˟ˍ˒ˏȟ ˎȢ˙Ȣ˗ˠ˙ˍ˝ˎ˒˗˛ˏȟ ːȢ˒Ȣ˗˨ˑ˨˝ˍ˘˨ȟ  
ːȢˍȢ˙ˍ˙ˎ˒˟˛ˏˍȟ ˞Ȣ˓Ȣ̋˨˞ˎˍ˒ˏˍ 

˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̋́̆̅̑́̕ ˜˙˞˜ȟ ̄Ȣˍ̜̌̍́̓ 
 

ˏ˛˔˙˛˓˚˛˞˟˕ ̱ ˝ː˛˚˛˜˘ˍ˔˙˒˚˚˛˖ ˗˛ˍːˠ˘ˬˣ˕˕ ˏ ˗˛˙˜˘˒˗˞˚˛˖ ˟˒˝ˍ˜˕˕ ˟ˬ˓˒˘˨ˢ ˡ˛˝˙ ˪˚ˑ˛˙˒˟˝˕˛˔ˍ 
 

˪̎̅̏̍̆̓̑̉̏̈ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̗̌̏̋́̌̉̈́̉̆̊ ̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ ̇̆̌̆̈ ̉ ̝̒̓̑̏̍́̌̎̏̊ ̓̋́̎̉ ̈́ ̐̑̆̅̆̌́̍̉ ̐̏̌̏̒̓̉ ̍́̓̋̉Ƞ 
̠̠̠̐̑̏̃̌̆̓̒ ̃ φτɀψτϻ ̘̒̌̔́̆̃ ̂̆̒̐̌̏̅̉̆̍ȟ ̃ ϋτɀότϻ ̘̒̌̔́̆̃ ɀ ̅ ̉̒̍̆̎̏̑̆̆̊ ̉Ⱦ̉̌̉ ̖̘̑̏̎̉̆̒̋̏̊ ̓́̈̏̃̏̊ ̝̟̂̏̌ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̞ ̎̅̏̍̆̓̑̉̏̈ȟ Ã̝̠̓̑̏̍́̌̎́ ̝̓̋́̎ȟ ̋ ̠̗̠̏́̄̔̌̉Ȣ  
 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˛̗̝̆̎̉̓ ̗̟̋̏̍̂̉̎́̉ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ 
̘̠̌̆̆̎̉ ̉ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉ 
̠̜̖̓̇̆̌ ̏̑̍̕ ̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́Ȣ  
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ υω ̗̐́̉̆̎̓̏̋ ̒ ̠̜̓̇̆̌̍ ̝̜̄̆̎̉̓́̌̎̍ 
̞̎̅̏̍̆̓̑̉̏̈̏̍ȡ ρ-̠ ̄̑̔̐̐́ ɀ σσ ̜̇̆̎̉̎̚ȟ ̐̑̉ ̏̐̆̑́̓̉̃̎̏̍ 
̘̌̆̆̎̉̉ ̜̖̋̏̓̏̑ ̝̝̉̒̐̏̌̈̏̃́̌́̒ ̠́̑̄̏̎̏̐̌́̈̍̆̎̎́ 
̠̗̠̋̏́̄̔̌̉ ɉˍ˜˗Ɋ ̃ ̘̒̏̆̓́̎̉̉ ̒ ̐̑̆̐́̑́̓̏̍ ̅̉̆̎̏̄̆̒̓́ ɉς 
̍̄Ɋ ̃ ̘̋́̆̒̓̃̆ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉Ƞ ς-̠ ̄̑̔̐̐́ ɀ 11 
̗̐́̉̆̎̓̏̋ȟ ̜̖̏̐̆̑̉̑̏̃́̎̎ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ˍ˜˗ ̉ 
̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̆̊ ́̄̏̎̉̒̓́̍̉ ̄̏̎́̅̏̓̑̏̐̉̎-
̑̉̌̉̈̉̎̄ ̄̏̑̍̏̎́ ɉː̎˝ːɊȠ σ-̠ ̄̑̔̐̐́ ɀ ̜̇̆̎̉̎̚ȟ 
̜̐̑̏̏̐̆̑̉̑̏̃́̎̎̆ ̜̒̓́̎̅́̑̓̎̍̉ ̍̆̓̏̅̉̋́̍̉ȟ ̂̆̈ ˍ˜˗ ̒ 
̟̐̏̒̌̆̅̔̆̊̚ ̓̆̑́̐̉̆̊ ́̄̏̎̉̒̓́̍̉ ː̎˝ːȢ  

˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˏ ρ-̊ ̉ ς-̊ ̄̑̔̐̐̆ ̘̏̓̍̆̆̎̏ 
̘̝̈̎́̉̓̆̌̎̏̆ ̒̎̉̇̆̎̉̆ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ ̉ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̄̏ ̘̒̐́̆̎̏̄̏ ̗̐̑̏̆̒̒́ȟ 
̗̃̆̑̉̉̉̑̏̃́̎̎̏̄̏̕ ̐̑̉ ̐̏̃̓̏̑̎̏̊ ̌́̐́̑̏̒̋̏̐̉̉ȟ ̐̏ 
̟̒̑́̃̎̆̎̉ ̒ σ-̊ ̄̑̔̐̐̏̊Ȣ ˤ́̒̓̏̓́ ̠̎́̒̓̔̐̌̆̎̉ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̜̂̌́ ̃ ρȟυ ̑́̈́ ̜̙̃̆ ̐̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ ˍ˜˗ 
̒ ̟̐̏̒̌̆̅̔̆̊̚ ̓̆̑́̐̉̆̊ ̅̉̆̎̏̄̆̒̓̏̍ȟ ̘̆̍ ̐̑̉ 
̝̉̒̐̏̌̈̏̃́̎̉̉ ̜̖̒̓́̎̅́̑̓̎ ̞̎̆̑̄̉̊ ̒ ̟̐̏̒̌̆̅̔̆̊̚ 
̓̆̑́̐̉̆̊ ́̄̏̎̉̒̓́̍̉ ː̎˝ːȢ  
˔̟̘́̋̌̆̎̉̆Ȣ ˜̑̉̍̆̎̆̎̉̆ ˍ˜˗ ̎́ ̖̘̉̑̔̑̄̉̆̒̋̏̍ ̞̓́̐̆ 
̘̠̌̆̆̎̉ ̞̎̅̏̍̆̓̑̉̏̈́ ̘̏̂̆̒̐̆̉̃́̆̓ ̞̝̆̋̓̉̃̎̏̒̓̕̕ 
̏̐̆̑́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ȟ ̍̉̎̉̍̉̈̉̑̔̆̓ ̗̜̐̏̒̌̆̏̐̆̑́̉̏̎̎̊ 
̘̜̒̐́̆̎̊ ̗̐̑̏̆̒̒ȟ ̒̐̏̒̏̂̒̓̃̔̆̓ ̙̔̒̐̆̎̏̊ ̗̑̆́̌̉̈́̉̉ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕ ̉ ̘̙̔̌̔́̆̓ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ 



 
 

34 
 

̗̐́̉̆̎̓̏̋Ȣ ˜̑̉̍̆̎̆̎̉̆ ̐̑̆̐́̑́̓̏̃ ̜̄̑̔̐̐ ̅̉̆̎̏̄̆̒̓́ 
̞̆̋̓̉̃̎̏̕̕ ̃ ̘̋́̆̒̓̃̆ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉ ̐̏̒̌̆ 
̐̑̏̃̆̅̆̎̎̏̄̏ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̠̜̖̓̇̆̌ ̏̑̍̕ 
̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́Ȣ  
˪̎̅̏̍̆̓̑̉̏̈ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̗̌̏̋́̌̉̈́̉̆̊ 
̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ ̇̆̌̆̈ ̉ ̝̒̓̑̏̍́̌̎̏̊ ̓̋́̎̉ ̈́ ̐̑̆̅̆̌́̍̉ 
̐̏̌̏̒̓̉ ̍́̓̋̉Ƞ ̠̠̠̐̑̏̃̌̆̓̒ ̃ ςπɀτπϷ ̘̒̌̔́̆̃ ̂̆̒̐̌̏̅̉̆̍ȟ 
̃ χπɀψπϷ ̘̒̌̔́̆̃ ɀ ̅̉̒̍̆̎̏̑̆̆̊ ̉Ⱦ̉̌̉ ̖̘̑̏̎̉̆̒̋̏̊ 
̓́̈̏̃̏̊ ̝̟̂̏̌ ̉ ̅̏ ̖̒̉ ̐̏̑ ̠̠̠̃̌̆̓̒ ̗̍̆̅̉̉̎̒̋̏̊ 
̐̑̏̂̌̆̍̏̊ȟ ̝̟̐̏̌̎̏̒̓ ̎̆ ̘̉̈̔̆̎̎̏̊ ̋́̋ ̒ 
̘̖̐́̓̏̄̆̎̆̓̉̆̒̋̉ȟ ̓́̋ ̉ ̒ ̘̖̓̆̑́̐̆̃̓̉̆̒̋̉ ̗̐̏̈̉̉̊ ɍρɀ4]. 
˘̘̆̆̎̉̆ ̞̎̅̏̍̆̓̑̉̏̈́ ̐̑̆̅̐̏̌́̄́̆̓ ̎̆ ̝̓̏̌̋̏ ̔̅́̌̆̎̉̆ 
̘̏́̄̏̃ ̘́̓̉̐̉̎̏ ̑́̒̐̏̌̏̇̆̎̎̏̄̏ ̞̠̎̅̏̍̆̓̑̉ȟ ̒̎̉̇̆̎̉̆ 
̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ȟ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̑̆̐̑̏̅̔̋̓̉̃̎̏̊ 
̗̔̎̋̉̉̕ȟ ̎̏ ̉ ̐̑̏̉̌́̋̓̉̋̔̕ ̗̑̆̉̅̉̃̏̃ ̠̈́̂̏̌̆̃́̎̉ ̉ 
̜̙̐̏̃̆̎̉̆ ̘̋́̆̒̓̃́ ̇̉̈̎̉ ̜̇̆̎̉̎̚ ̃ ̗̆̌̏̍ ɍρȟ ςȟ τɀ6]. 
˞̙̠̠̌̏̇̉̃́̒ ̐̑́̋̓̉̋́ ̜̐̏̋́̈̃́̆̓ȟ ̘̓̏ ̜̏̒̎̏̃̎̍ ̍̆̓̏̅̏̍ 
̘̠̌̆̆̎̉ ̜̖̑́̒̐̑̏̒̓̑́̎̆̎̎ ̏̑̍̕ ̞̎̅̏̍̆̓̑̉̏̈́ ̠̠̠̃̌̆̓̒ 
̔̅́̌̆̎̉̆ ̘̏́̄̏̃ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̜̖̑́̈̌̉̎ ̒̐̏̒̏̂̏̃ ̉ 
̞̎̆̑̄̉̊ȡ ̖̘̉̑̔̑̄̉̆̒̋̏̆ ̘̉̒̒̆̆̎̉̆ȟ ̠̌́̈̆̑̎́ȟ ̋̑̉̏- ̉̌̉ 
̝̠̔̌̓̑́̈̃̔̋̏̃́ ̗̠̅̆̒̓̑̔̋̉ ɍρȟ φɎȢ ˏ ̘̓̆̆̎̉̆ ̖̐̏̒̌̆̅̎̉ υ ̌̆̓ 
̃ ̙̎́̆̍ ̏̓̅̆̌̆̎̉̉ ́̋̓̉̃̎̏ ̠̠̐̑̉̍̆̎̆̓̒ ̠́̑̄̏̎̏̐̌́̈̍̆̎̎́ 
̠̗̠̋̏́̄̔̌̉ ɉˍ˜˗Ɋ ̠̅̌ ̘̠̏̂̆̒̐̆̆̎̉ ̞̆̋̓̉̃̎̏̄̏̕̕ ̄̆̍̏̒̓́̈́ 
̐̑̉ ̘̜̖̑́̈̌̉̎ ̘̖̄̉̎̆̋̏̌̏̄̉̆̒̋̉ ̗̠̖̏̐̆̑́̉ȟ ̠̅̌ 
̗̅̆̃̉̓́̌̉̈́̉̉ ̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ ̄̆̓̆̑̏̓̏̐̉̊ȟ ̃ ̖̉̑̔̑̄̉̉ 
̜̍̉̏̍ ̍́̓̋̉Ȣ  
˛̅̎́̋̏ ̃̏ ̠̃̑̆̍ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ ̠̟̠̔̅́̌̓̒ 
̙̝̌̉ ̜̃̉̅̉̍̆ ̘̏́̄̉Ȣ ˤ̝́̒̓ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̄̆̓̆̑̏̓̏̐̉̊ 
̍̏̇̆̓ ̝̠̏̒̓́̓̒ ̃ ̄̌̔̂̉̎̆ ̓̋́̎̆̊ȟ ̉ ̈́̂̏̌̆̃́̎̉̆ ̝̃̎̏̃ 
̠̠̐̑̏̃̉̓̒ ̘̆̑̆̈ ̎̆̋̏̓̏̑̏̆ ̠̃̑̆̍ȟ ̞̐̏̓̏̍̔ ̗̆̌̆̒̏̏̂̑́̈̎̏ 
̐̑̉̍̆̎̆̎̉̆ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ ̓̆̑́̐̉̉ ̎́ ̃̓̏̑̏̍ ̞̓́̐̆ 
̘̠̌̆̆̎̉ ɍρȟ σȟ χɎȢ ˑ̠̌ ̐̏̌̎̏̄̏ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̘̋́̆̒̓̃́ 
̇̉̈̎̉ ̖̎̆̏̂̏̅̉̍ ̉ ̓̑̆̓̉̊ ̞̓́̐ȟ ̟̘̟̠̈́̋̌́̉̊̒̚ ̃ 
̃̏̒̒̓́̎̏̃̌̆̎̉̉ ̙̎́̑̔̆̎̎̏̊ ̃̒̌̆̅̒̓̃̉̆ ̞̎̅̏̍̆̓̑̉̏̈́ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕ ̉ ̟̐̏̒̌̆̅̔̆̊̚ ̞̆̋̓̉̃̎̏̊̕̕ 
̗̗̋̏̎̓̑́̆̐̉̉ ɍςȟ υȟ χɎȢ ˣ̝̟̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̓́̌́ ̗̏̆̎̋́ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̋̏̍̐̌̆̋̒̎̏̊ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ɉ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ˍ˜˗Ɋ ̉ ̝̄̏̑̍̏̎́̌̎̏̊ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ 
̓̆̑́̐̉̉ ̠̓̇̆̌̏̄̏ ̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́Ȣ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉. 
˛̛̂̆̋̓̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̓́̌̉ υω ̗̐́̉̆̎̓̏̋ ̠̏̓̅̆̌̆̎̉  
̄̉̎̆̋̏̌̏̄̉̉ ̗̍̆̅̉̉̎̒̋̉̊ ̗̆̎̓̑ ˟˛˛ Ⱥ˞̔̎̋́̑Ȼ ̄Ȣˍ̜̌̍́̓ ̃ 
̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ςπρτ ̄Ȣ ˗̑̉̓̆̑̉̉ ̟̘̠̃̋̌̆̎̉ ̃ 
̜̉̒̒̌̆̅̔̆̍̆ ̜̄̑̔̐̐ȡ ̃̏̈̑́̒̓ ςυɀτπ ̌̆̓ȟ ̘̎́̌̉̉̆ ̎́̑̔̇̎̏̄̏ 
̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́ ))) ̉ )6 ̒̓̆̐̆̎̉ ̐̏ 
̋̌ ̗́̒̒̉̉̋́̉̉̕ ˍ̍̆̑̉̋́̎̒̋̏̄̏ ̏̂̆̒̓̃́̚ ̝̆̑̓̉̌̎̏̒̓̉̕ 
ɉ!&3ȟ ρωωψ ̄ȢɊȟ ̏̓̒̔̓̒̓̃̉̆ ̠̓̇̆̌̏̊ ̘̒̏̍́̓̉̆̒̋̏̊ ̐́̓̏̌̏̄̉̉Ȣ 
˗̑̉̓̆̑̉̉ ̟̘̠̉̒̋̌̆̎̉ȡ ̘̎́̌̉̉̆ ̎́̑̔̇̎̏̄̏ ̝̄̆̎̉̓́̌̎̏̄̏ 
̞̎̅̏̍̆̓̑̉̏̈́ ) ̉ )) ̒̓Ȣȟ ̍̉̏̍́ ̍́̓̋̉ȟ ̘̎́̌̉̉̆ 
̟̒̏̐̔̓̒̓̃̔̆̊̚ ̘̒̏̍́̓̉̆̒̋̏̊ ̐́̓̏̌̏̄̉̉Ȣ ˕̜̒̒̌̆̅̔̆̍̆ 
̗̐́̉̆̎̓̋̉ ̜̑́̈̅̆̌̆̎ ̎́ ̓̑̉ ̜̄̑̔̐̐Ȣ ρ-̠ ̄̑̔̐̐́ ɀ 33 
̜̇̆̎̉̎̚ȟ ̜̐̑̏̏̐̆̑̉̑̏̃́̎̎̆ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̠̒̏̆̓́̎̉ 
̜̖̒̓́̎̅́̑̓̎ ̞̎̆̑̄̉̊ ̒ ˍ˜˗ȟ ̒ ̟̐̏̒̌̆̅̔̆̊̚ 
̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̆̊ ̅̉̆̎̏̄̆̒̓̏̍ ɉ̃̉̈́̎̎́Ɋ ɀ 
̐̑̏̒̐̆̋̓̉̃̎̏̆ ̉̒̒̌̆̅̏̃́̎̉̆Ȣ ˏ̏ ς-̟ ̄̑̔̐̐̔ ̜̂̌̉ ̟̘̜̃̋̌̆̎ 
ρρ ̇̆̎̉̎̚ȟ ̜̖̐̑̏̏̐̆̑̉̑̏̃́̎̎ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̠̒̏̆̓́̎̉ 
̜̖̒̓́̎̅́̑̓̎ ̞̎̆̑̄̉̊ ̒ ˍ˜˗ ̉ ̟̐̏̒̌̆̅̔̆̊̚ ̓̆̑́̐̉̆̊ 
́̄̏̎̉̒̓́̍̉ ̄̏̎́̅̏̓̑̏̐̉̎-̑̉̌̉̈̉̎̄ ̄̏̑̍̏̎́ ɉː̎˝ːɊȢ ˏ σ-̟ 
̄̑̔̐̐̔ ̜̂̌̉ ̟̘̜̃̋̌̆̎ ρυ ̗̐́̉̆̎̓̏̋ȟ ̜̖̐̑̏̏̐̆̑̉̑̏̃́̎̎ 
̑́̎̆̆ ̐̏ ̐̏̃̏̅̔ ̜̖̑́̒̐̑̏̒̓̑́̎̆̎̎ ̏̑̍̕ ̝̄̆̎̉̓́̌̎̏̄̏ 
̞̎̅̏̍̆̓̑̉̏̈́ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̜̖̒̓́̎̅́̑̓̎ ̍̆̓̏̅̏̃ 
̠̃̏̈̅̆̊̒̓̃̉ ̎́ ̞̜̎̅̏̍̆̓̑̉̏̉̅̎̆ ̄̆̓̆̑̏̓̏̐̉̉ ɉ̠̠̂̉̐̏̌̑̎́ 
̠̗̠̋̏́̄̔̌̉ ̉ ̠̠̍̏̎̏̐̏̌̑̎́ ̠̗̠̋̏́̄̔̌̉ ̉ ̑̆̈́̎̉̆Ɋ ̉ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̊ ̓̆̑́̐̉̆̊ ́̄̏̎̉̒̓́̍̉ ː̎˝ː 
ɉ̑̆̓̑̏̒̐̆̋̓̉̃̎̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ɊȢ ˜̗́̉̆̎̓̋́̍ ̖̃̒̆ ̄̑̔̐̐ 
̐̑̏̃̏̅̉̌̉ ̠̏̂̆̐̑̉̎̓̏̆̚ ̋̌̉̎̉̋̏-̌́̂̏̑́̓̏̑̎̏̆ 
̏̂̒̌̆̅̏̃́̎̉̆ȟ ̟̘̟̃̋̌́̆̆̚ ̝̔̌̓̑́̈̃̔̋̏̃̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ 
ɉˠ˔˕Ɋ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́Ƞ ̐̑̉ ̐̏̅̏̈̑̆̎̉̉ ̎́ 
̙̘̟̐̏̈́̅̉̆̆̎̔ ̗̟̌̏̋́̌̉̈́̉ ̗̐̑̏̆̒̒́ ̐̑̏̃̏̅̉̌̉ 
̝̓̑́̎̒̑̆̋̓́̌̎̏̆ ˠ˔˕ ̉ ̍́̄̎̉̓̎̏-̟̑̆̈̏̎́̎̒̎̔ ̟̓̏̍̏̄̑́̉̕ 
̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́Ȣ ˑ̠̌ ̜̠̠̃̃̌̆̎̉ ̒̓̆̐̆̎̉ ̘̃̏̃̌̆̆̎̎̏̒̓̉ 
̃ ̝̜̉̎̉̌̓̑́̓̉̃̎̆̕ ̗̜̐̑̏̆̒̒ ̜̖̒̍̆̇̎ ̏̑̄́̎̏̃ ̜̠̃̐̏̌̎̌̉ 
̟̑̆̋̓̏̑̏̍́̎̏̒̋̏̐̉ ̉ ̞̟̋̒̋̑̆̓̏̑̎̔ ̟̔̑̏̄̑́̉̕ȟ ˠ˔˕ ̘̐̏̆̋Ȣ 
˘̟́̐́̑̏̒̋̏̐̉ ̉ ̟̄̉̒̓̆̑̏̒̋̏̐̉ ̐̑̏̃̏̅̉̌̉ ̃ ̜̖̒̓́̎̅́̑̓̎ 

̠̖̔̒̌̏̃̉ ̎́ ̏̂̏̑̔̅̏̃́̎̉̉ Ⱥˡ̏̓̆̋Ȼ ɉ˝̠̏̒̒̉Ɋ ̉ Ⱥ+ÁÒÌ 3ÔÏÒÚȻ 
ɉː̠̆̑̍́̎̉ɊȢ ˛̜̐̆̑́̓̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ ̜̠̃̐̏̌̎̌̉ ̐̏̅ 
̞̖̝̜̎̅̏̓̑́̆́̌̎̍ ̎́̑̋̏̈̏̍Ȣ ˏ̏ ̠̃̑̆̍ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ 
̄̉̒̓̆̑̏̒̋̏̐̉̉ ̗̏̆̎̉̃́̌̉ ̘̎́̌̉̉̆ ̘̃̎̔̓̑̉̍́̓̏̎̏̊ 
̐́̓̏̌̏̄̉̉ȟ ́̅̆̎̏̍̉̏̈́ ̉ ̘̄̉̐̆̑̐̌́̒̓̉̆̒̋̏̄̏ ̗̐̑̏̆̒̒́ 
̞̠̎̅̏̍̆̓̑̉Ȣ ˏ̏ ̠̃̑̆̍ ̌́̐́̑̏̒̋̏̐̉̉ ̐̑̏̃̏̅̉̌̉ ̟̑̆̃̉̈̉ 
̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ȟ ̝̟̃̉̈̔́̌̎̔ ̉ ̝̟̓́̋̓̉̌̎̔ 
̗̏̆̎̋̔ ̞̎̅̏̍̆̓̑̉̏̉̅̎̏̄̏ ̗̐̑̏̆̒̒́ ̒ ̏̐̑̆̅̆̌̆̎̉̆̍ ̒̓̆̐̆̎̉ 
̠̓̇̆̒̓̉ ɉ̐̏ ̗̠̋̌́̒̒̉̉̋́̉̍̕ !&3ȟ ρωωψ ̄Ȣȟ ˘ȢˏȢ ˍ̠̅́̍̎ȟ ˏȢ˕Ȣ 
˗̔̌́̋̏̃ȟ ρωωψ ̄ȢɊ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̆̄̏ ̔̅́̌̆̎̉̆̍Ȣ ˟́̋̇̆ 
̗̏̆̎̉̃́̌̉ ̜̝̃̑́̇̆̎̎̏̒̓ ̘̒̐́̆̎̏̄̏ ̗̐̑̏̆̒̒́ ̃ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉ ɉ̐̏ ̗̋̌́̒̒̉̉̋́̉̉̕ *Ȣ (ÕÌËÁȟ ρωωψ ̄ȢɊȢ  
ˏ ρ-̊ ̉ ς-̊ ̄̑̔̐̐̆ ̠̔̅́̌̌̉ ̞̜̎̅̏̍̆̓̑̉̏̉̅̎̆ ̜̋̉̒̓ ̐̔̓̆̍ 
̜̠̃̌̔̉̃́̎̉̚ ̐̏ ̒̓́̎̅́̑̓̎̏̊ ̍̆̓̏̅̉̋̆ȟ ̞̜̎̅̏̍̆̓̑̉̏̉̅̎̆ 
̝̜̉̎̉̌̓̑́̓̕ ̉̒̒̆̋́̌̉ ̐̏ ̖̓̆̎̏̌̏̄̉̉ Ⱥ3ÈÁÖÉÎÇȻ ̒ 
̐̑̉̍̆̎̆̎̉̆̍ ̠̍̏̎̏̐̏̌̑̎̏̊ ̉ ̠̂̉̐̏̌̑̎̏̊ ̞̎̆̑̄̉̉Ȣ ˘̏̇̆ 
̜̜̖̃̌̔̆̎̎̚ ̋̉̒̓ ̉ ̔̅́̌̆̎̎̏̄̏ ̝̉̎̉̌̓̑́̓́̕ȟ ́ ̓́̋̇̆ 
̖̜̐̏̃̆̑̎̏̒̓̎̆ ̝̜̎̆̉̎̉̌̓̑́̓̉̃̎̆̕ ̘̏́̄̉ ̞̎̅̏̍̆̓̑̉̏̈́ ̎́ 
̟̙̂̑̉̎̆ȟ ̠̘̖̉̎̉̋́ ̉ ̙̘̋̉̆̎̉̋̆ ̜̏̂̑́̂́̓̃́̌̉ ́̋̆̌̏̍̕ 
́̑̄̏̎̏̃̏̊ ̜̐̌́̈̍ ̃ ̑̆̇̉̍̆ Ⱥ˞̐̑̆̊ȻȢ ˕̝̒̐̏̌̈̏̃́̌̉ 
̞̖̘̌̆̋̓̑̏̉̑̔̑̄̉̆̒̋̉̊ ́̐̐́̑́̓ Ⱥˡ˛˟˒˗Ȼ ˒ˍ-14ς ˙Ȣ ˍ˜˗ 
̐̏̅̃̆̑̄́̌̉ ̒̓̆̎̋̔ ̘̍̏̆̃̏̄̏ ̜̠̐̔̈̑ȟ ̒̓̆̎̋̔ ̠̐̑̍̏̊ ̉ 
̒̉̄̍̏̃̉̅̎̏̊ ̙̋̉̋̉ ̐̑̉ ̘̃̏̃̌̆̆̎̉̉ ̖̉ ̃ ̞̜̎̅̏̍̆̓̑̉̏̉̅̎̊ 
̗̐̑̏̆̒̒ȟ ̐̏̒̌̆ ̠̔̅́̌̆̎̉ ̐̏̒̌̆̅̎̆̄̏ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̅̏ ̉ ̐̏̒̌̆ 
̠̎́̌̏̇̆̎̉ ̙̃̏̃ȟ ̟̖̃̏̒̒̓́̎́̃̌̉̃́̉̚ ̗̝̆̌̏̒̓̎̏̒̓ 
̐̏̃̑̆̇̅̆̎̎̏̄̏ ̏̑̄́̎́Ȣ ˏ σ-̊ ̄̑̔̐̐̆ ̉̒̒̆̋́̌̉ 
̞̜̎̅̏̍̆̓̑̉̏̉̅̎̆ ̄̆̓̆̑̏̓̏̐̉̉ ɉ̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ 
̝̉̎̉̌̓̑́̓̏̃̕ȟ ̋̉̒̓ ̠̘̉̎̉̋̏̃Ɋ Ⱥ̜̏̒̓̑̍ ̐̔̓̆̍Ȼ ̉ ̐̑̉ 
̐̏̍̏̉̚ ̠̍̏̎̏̐̏̌̑̎̏̊ ̞̎̆̑̄̉̉ȟ ̝̜̎̆̉̎̉̌̓̑́̓̉̃̎̆̕ 
̄̆̓̆̑̏̓̏̐̉̉ ̋̏́̄̔̌̉̑̏̃́̌̉ ̠̜̂̉̐̏̌̑̎̍̉ ̗̉̐́̍̉̚Ȣ ˜̑̉ 
̙̎́̑̔̆̎̉̉ ̗̆̌̏̒̓̎̏̒̓̉ ̜̖̒̍̆̇̎ ̏̑̄́̎̏̃ ɉ̘̍̏̆̃̏̊ ̜̝̐̔̈̑ȟ 
̒̓ ̆̎̋́ ̠̐̑̍̏̊ ̉̌̉ ̒̉̄̍̏̃̉̅̎̏̊ ̙̋̉̋̉Ɋȟ ̃ ̗̐̑̏̆̒̒̆ 
̠̔̅́̌̆̎̉ ̖̄̌̔̂̏̋̉ ̏̑̍̕ ̞̎̅̏̍̆̓̑̉̏̈́ ̜̅̆̆̋̓̕ ̙̔̉̃́̌̉ 
̑̆́̂̒̏̑̂̉̑̔̆̍̏̊ ̝̟̎̉̓Ȣ  
ˏ ρ-̊ ̄̑̔̐̐̆ ̜̃̐̏̌̎̆̎̏ φ ̜̖̐̏̃̓̏̑̎ ̌́̐́̑̏̒̋̏̐̉̊ ̘̆̑̆̈ τɀ
ψ ̠̗̍̆̒̆̃ ̐̏̒̌̆ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ ̓̆̑́̐̉̉ ɉ̏̅̎́ ̉̈ 
̜̖̋̏̓̏̑ ̐̏ ̜̎̆̏̓̌̏̇̎̍ ̠̐̏̋́̈́̎̉̍ɊȢ ˏ ς-̊ ̄̑̔̐̐̆ 
̜̃̐̏̌̎̆̎̏ ω ̜̖̐̏̃̓̏̑̎ ̘̖̌́̐́̑̏̒̋̏̐̉̆̒̋̉ ̗̏̐̆̑́̉̊ȟ ̘̆̑̆̈ 
4ɀψ ̠̗̍̆̒̆̃ ɉς ̉̈ ̜̖̋̏̓̏̑ ̐̏ ̜̎̆̏̓̌̏̇̎̍ ̠̐̏̋́̈́̎̉̍ȡ 
̠́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ ̎́ ̏̎̆̕ ̜̏̓̍̆̎ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ 
̓̆̑́̐̉̉ɊȢ ˜̠̏̋́̈́̎̉̍̉ ̠̅̌ ̐̏̃̓̏̑̎̏̄̏ ̏̐̆̑́̓̉̃̎̏̄̏ 
̘̠̌̆̆̎̉ ̜̂̌̉ȡ ̖̠̟̠̒̏̑́̎̉̊̒̚ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ȟ 
̐̏̅̄̏̓̏̃̋́ ̗̐́̉̆̎̓̋̉ ̋ ˪˗˛ȟ ̜̅̉́̄̎̏̒̓̉̑̏̃́̎̎̊ ̘̜̒̐́̆̎̊ 
̗̐̑̏̆̒̒ ̏̑̄́̎̏̃ ̍́̌̏̄̏ ̓́̈́ ɉ̐̏ ̜̅́̎̎̍ ˠ˔˕ȟ 
̝̄̉̒̓̆̑̏̒́̌̐̉̎̄̏̄̑́̉̉̕Ɋ ̉ ̜̎̆̏̓̌̏̇̎̆ ̠̠̒̏̒̓̏̎̉ 
ɉ̠́̐̏̐̌̆̋̒̉ ̠̘̉̎̉̋́ɊȢ 
ˏ̒̆ ̗̐́̉̆̎̓̋̉ σ-̊ ̜̄̑̔̐̐ ɉÎЀρυɊ ̝̐̏̅̃̆̑̄̌̉̒ ̐̏̃̓̏̑̎̏̊ 
̌́̐́̑̏̒̋̏̐̉̉ ̃ ̐̆̑̉̏̅ ̏̓ τ ̠̗̍̆̒̆̃ ̅̏ σ ̌̆̓ ̐̏ ̘̜̑́̈̌̉̎̍ 
̠̐̏̋́̈́̎̉̍ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̃ ̠̒̃̈̉ ̒ ̗̑̆̉̅̉̃̏̍ ̞̎̅̏̍̆̓̑̉̏̈́Ȣ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̏̂̒̔̇̅̆̎̉̆ 
˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̗̐́̉̆̎̓̏̋ ɉÎЀυωɊ ̒̏̒̓́̃̉̌ σπȟφϻρ ̄̏̅Ȣ ˏ ρ-
̊ ̄̑̔̐̐̆ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̟̠̎́̂̌̅́̌̒ ̔ ςς ɉφφȟφϷɊ ̇̆̎̉̎̚ȟ 
̂̆̒̐̌̏̅̉̆ ̋́̋ ̠̏̒̎̏̃̎́ ̐̑̏̂̌̆̍́ ɀ ̔ ςω ɉψχϷɊȟ 
̜̎̆̏̅̎̏̋̑́̓̎̆ ̜̏̐̆̑́̓̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ ̐̏ ̐̏̃̏̅̔ 
̞̎̅̏̍̆̓̑̉̏̈́ ̃ ́̎́̍̎̆̈̆ ̉̍̆̌̉ ̍̆̒̓̏ ̔ ω ɉςχϷɊȢ ˏ̏ ς-̊ 
̄̑̔̐̐̆ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̟̠̎́̂̌̅́̌̒ ̔ χ ɉφσ ϷɊ ̇̆̎̉̎̚ȟ 
̂̆̒̐̌̏̅̉̆ ɀ ̔ ψ ɉχςϷɊȟ ̜̎̆̏̅̎̏̋̑́̓̎̆ ̜̏̐̆̑́̓̉̃̎̆ 
̙̝̃̍̆́̓̆̌̒̓̃́ ̐̏ ̐̏̃̏̅̔ ̗̑̆̉̅̉̃́ ̞̎̅̏̍̆̓̑̉̏̈́ ̃ 
̙̐̑̏̌̏̍ ɀ ̔ χ ɉφσϷɊȢ ˏ σ-̊ ̄̑̔̐̐̆ ̜̜̃̑́̇̆̎̎̊ ̂̏̌̆̃̏̊ 
̒̉̎̅̑̏̍ ̜̂̌ ̔ ω ɉφπȟπϷɊ ̇̆̎̉̎̚ȟ ̂̆̒̐̌̏̅̉̆ ɉ̘̐̆̑̃̉̎̏̆ ̉ 
̘̃̓̏̑̉̎̏̆Ɋ ɀ ̔ χ ɉχπȟπ ϷɊȟ ̜̎̆̏̅̎̏̋̑́̓̎̆ ̗̏̐̆̑́̉̉ ̐̏ 
̐̏̃̏̅̔ ̞̎̅̏̍̆̓̑̉̏̈́ ɀ ̔ υ ɉσσȟσϷɊȢ ˏ̜̝̑́̇̆̎̎̏̒̓ 
̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ̞̎̅̏̍̆̓̑̉̏̉̅̎̏̄̏ ̗̐̑̏̆̒̒́ ̜̂̌́ 
̜̙̃̆ ̃ ρ-̊ ̄̑̔̐̐̆ȟ ̘̓̏ ̝̐̏̅̓̃̆̑̅̉̌̏̒ ̜̅́̎̎̍̉ȟ 
̘̜̐̏̌̔̆̎̎̍̉ ̃̏ ̠̃̑̆̍ ̏̐̆̑́̓̉̃̎̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ ɉ̓́̂̌Ȣ 
ρɊȢ ˑ̠̌ ̞̎̅̏̍̆̓̑̉̏̈́ ̖́̑́̋̓̆̑̎̏ ̏̑̍̉̑̏̃́̎̉̆̕ 
́̅̄̆̈̉̃̎̏̄̏ ̗̐̑̏̆̒̒́ ̃ ̍́̌̏̍ ̓́̈̔ȟ ̠̝̓̇̆̒̓ ̋̏̓̏̑̏̄̏ ̃ ρ-̊ 
̄̑̔̐̐̆ ̓́̋̇̆ ̝̏̋́̈́̌́̒ ̝̙̂̏̌̆̊ ̐̏ ̗̋̌́̒̒̉̉̋́̉̉̕ *Ȣ (ÕÌËÁȟ 
ρωωψ ̄Ȣ ɉ̓́̂̌Ȣ ςɊȢ  
ˏ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̜̜̃̐̏̌̎̆̎ ̜̏̐̆̑́̓̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ ̐̏ 
̟̔̅́̌̆̎̉ ̞̎̅̏̍̆̓̑̉̏̈́ ̖̃̒̆ ̜̠̜̖̃̃̌̆̎̎ ̗̌̏̋́̌̉̈́̉̊ȟ ̃ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̍ ̐̆̑̉̏̅̆ ̘̝̎́̈̎́́̌́̒ 
̗̠̐̑̏̓̉̃̏̑̆̉̅̉̃̎́ ̠̓̆̑́̐̉Ȣ ˏ ̘̋́̆̒̓̃̆ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ 
̓̆̑́̐̉̉ ̜̠̃̂̉̑́̌̒ ̐̑̆̐́̑́̓ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓́̅̉̉ ̉ 
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̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ ̞̎̅̏̍̆̓̑̉̏̉̅̎̏̄̏ ̗̐̑̏̆̒̒́ȟ ̓́̋̇̆ 
̘̜̝̔̉̓̃́̌́̒ ̝̈́̉̎̓̆̑̆̒̏̃́̎̎̏̒̓ ̗̐́̉̆̎̓̋̉ ̃ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̃ ̙̂̌̉̇́̊̆̆ ̠̃̑̆̍Ȣ ˏ ρ-̊ ̄̑̔̐̐̆ 
̜̖̉̒̒̌̆̅̔̆̍ ̐̑̉̏̑̉̓̆̓ ̃ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ ̓̆̑́̐̉̉ ̜̂̌ 
̏̓̅́̎ ̜̃̒̏̋̏̒̆̌̆̋̓̉̃̎̏̍̔ ̄̆̒̓́- ̄̆̎̔ τ-̄̏ ̠̐̏̋̏̌̆̎̉ ɀ 
̅̉̆̎̏̄̆̒̓ ɉς ̍̄Ɋ ɉ̋̔̑̒ ̓̆̑́̐̉̉ τ ̠̗̍̆̒́ȟ ̆̇̆̅̎̆̃̎̏ ̐̏ ς ̍̄ɊȢ 
ˏ̏ ς-̊ ̄̑̔̐̐̆ ̃̒̆̍ ̇̆̎̉̎́̍̚ ̃ ̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̍ 
̐̆̑̉̏̅̆ ̜̂̌̉ ̘̜̎́̈̎́̆̎ ̜́̄̏̎̉̒̓ ː̎˝ː ɉ̝̝̅̌̉̓̆̌̎̏̒̓ τɀ6 
̠̗̍̆̒̆̃ɊȢ ˏ σ-̊ ̄̑̔̐̐̆ ɉ̑̆̓̑̏̒̐̆̋̓̉̃̎̏̆ ̉̒̒̌̆̅̏̃́̎̉̆Ɋ ̔ ρυ 
̇̆̎̉̎̚ ̠̝̐̑̉̍̆̎̌̉̒ ̜́̄̏̎̉̒̓ ː̎˝ː ɉσɀφ ̠̗̍̆̒̆̃ɊȢ 
˗̘̠̌̉̎̉̆̒̋́ ̗̏̆̎̋́ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̏̐̆̑́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ 
̃ ρ-̊ ̉ ς-̊ ̄̑̔̐̐̆ ̝̐̑̏̃̏̅̉̌́̒ ̘̆̑̆̈ υɀχ ̠̗̍̆̒̆̃ ̐̏̒̌̆ 
̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̎̏ ̎̆ ̑́̎̆̆ ̘̆̍ ̘̆̑̆̈ ρɀ2 
̠̗̍̆̒́ ̐̏̒̌̆ ̘̠̏̋̏̎́̎̉ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉Ȣ 
˪̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̃ σ-̊ ̄̑̔̐̐̆ ̜̖̉̒̒̌̆̅̔̆̍ 
̐̑̏́̎́̌̉̈̉̑̏̃́̎́ ̃ ̐̆̑̉̏̅̆ ̏̓ φ ̠̗̍̆̒̆̃ ̅̏ ς ̌̆̓ ̐̏̒̌̆ 
̙̠̈́̃̆̑̆̎̉ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉Ȣ ˪̝̆̋̓̉̃̎̏̒̓̕̕ 
̋̏̍̐̌̆̋̒̎̏̊ ̓̆̑́̐̉̉ ̞̎̅̏̍̆̓̑̉̏̈́ ̗̝̏̆̎̉̃́̌́̒ ̎́ 
̏̒̎̏̃́̎̉̉ ̇́̌̏̂ȟ ̝̂̉̍́̎̔́̌̎̏̄̏ ̉ ̝̑̆̋̓́̌̎̏̄̏ 
̠̉̒̒̌̆̅̏̃́̎̉ȟ ˠ˔˕Ȣ  
ˑ̝̜̏̐̏̌̎̉̓̆̌̎̍ ́̒̐̆̋̓̏̍ ̃ ̛̗̏̂̆̋̓̉̃̉̈́̉̉ ̗̑̆̉̅̉̃́ 
̞̎̅̏̍̆̓̑̉̏̈́ ̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ 
̓̆̑́̐̉̉ȟ ́ ̓́̋̇̆ ̜̃̑́̇̆̎̎̏̒̓̉ ̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̄̏ 
̘̒̐́̆̎̏̄̏ ̗̐̑̏̆̒̒́ ̜̂̌̏ ̐̏̃̓̏̑̎̏̆ ̘̌́̐́̑̏̒̋̏̐̉̆̒̋̏̆ 
̙̝̃̍̆́̓̆̌̒̓̃̏ȟ ̜̃̐̏̌̎̆̎̎̏̆ ̔ ̘́̒̓̉ ̗̐́̉̆̎̓̏̋ ̃̏ ̖̃̒̆ 
̜̖̉̒̒̌̆̅̔̆̍ ̖̄̑̔̐̐́Ȣ ˏ ρ-̊ ̄̑̔̐̐̆ ̝̓̏̌̋̏ ̔ ρ ̗̐́̉̆̎̓̋̉ 
ɉσϷɊ ̈́̉̋̒̉̑̏̃́̎̕ ̗̑̆̉̅̉̃ ɉ̞̠̎̅̏̍̆̓̑̉̏̉̅̎́ ̋̉̒̓́ɊȠ ̃̏ ς-
̊ ̄̑̔̐̐̆ ̔ ρ ̗̐́̉̆̎̓̋̉ ɉωϷɊ ̘̏̓̍̆̆̎̏ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ 
̞̎̅̏̍̆̓̑̉̏̉̅̎̏̊ ̂̏̌̆̈̎̉Ȣ ˗̘̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ ̉ 
̘̠̌́̐́̑̏̒̋̏̐̉̆̒̋́ ̋́̑̓̉̎́ ̞̎̅̏̍̆̓̑̉̏̈́ ̐̑̉ ̐̏̃̓̏̑̎̏̍ 
̏̂̒̌̆̅̏̃́̎̉̉ ̈́̉̋̒̉̑̏̃́̎́̕ ̔ υ ɉσσȢσϷɊ ̗̐́̉̆̎̓̏̋ σ-̊ 
̜̄̑̔̐̐ȟ ̘̓̏ ̔ ς ɉρσȟσϷɊ ̗̑́̒̆̎̆̎̏ ̋́̋ ̗̑̆̉̅̉̃ȟ ̔ σ ɉςπȟπϷɊ ɀ 
̋́̋ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̙̠̉̍̆̃̆̄̏̒ ̑́̎̆̆ ̠̈́̂̏̌̆̃́̎̉Ȣ 
˞̘̜̐́̆̎̊ ̗̐̑̏̆̒̒ ̔ ̗̐́̉̆̎̓̏̋ ρ-̊ ̉ ς-̊ ̄̑̔̐̐ ̜̂̌ ̍̆̎̆̆ 

̜̃̑́̇̆̎ȟ ̘̆̍ ̔ ̗̐́̉̆̎̓̏̋ σ-̊ ̜̄̑̔̐̐ ɉ̓́̂̌Ȣ σɊȢ ˏ ̠̒̃̈̉ ̒ 
̓̆̍ȟ ̘̓̏ ̔ ̠̟̐̏̅́̃̌̆̄̏̚ ̝̙̂̏̌̉̎̒̓̃́ ̗̐́̉̆̎̓̏̋ 
̜̏̒̎̏̃̎̍̉ ̘̋̌̉̎̉̆̒̋̉̍̉ ̠̠̐̑̏̃̌̆̎̉̍̉ ̜̂̌̉ ̂̆̒̐̌̏̅̉̆ ̉ 
̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ɉ̖̘̑̏̎̉̆̒̋̉̆ ̜̓́̈̏̃̆ ̂̏̌̉ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̅̉̒̍̆̎̏̑̆̆̊ȟ ̠̅̉̒̐́̑̆̔̎̉Ɋȟ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̋̏̍̐̌̆̋̒̎̏̄̏ 
̘̠̌̆̆̎̉ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̜̖̒̓́̎̅́̑̓̎ ̍̆̓̏̅̉̋ ̉ ˍ˜˗ 
̗̏̆̎̉̃́̌̉ ̘̏̓̒̑̏̆̎̏Ȣ  
˚̘́̌̉̉̆ ̉ ̝̒̓̆̐̆̎ ̜̃̑́̇̆̎̎̏̒̓̉ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ 
̗̏̆̎̉̃́̌̉ ̘̆̑̆̈ φɀψ ̠̗̍̆̒̆̃ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ȟ ́ 
̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̝̆̑̓̉̌̎̏̒̓̉̕ ɀ ̘̆̑̆̈ ρςɀςτ ̠̗̍̆̒́Ȣ ˗ 
̠̎́̒̓̏̆̍̔̚ ̃̑̆̍̆̎̉ ̝̜̋̏̎̓̑̏̌̎̊ ̃̉̈̉̓ ̒̅̆̌́̌̉ ρω 
̗̐́̉̆̎̓̏̋ ̉̈ ρ-̊ ̜̄̑̔̐̐ ̉ ω ̗̐́̉̆̎̓̏̋ ̉̈ ς-̊ ̜̄̑̔̐̐Ȣ ˏ ρ-̊ 
̉ ς-̊ ̄̑̔̐̐̆ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̏̓̒̔̓̒̓̃̏̃́̌ ̔ ρς ɉφσȟςϷɊ ̉ φ 
ɉφφȟφϷɊ ̗̐́̉̆̎̓̏̋ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ ˚̘̝̜̆̈̎́̉̓̆̌̎̆ ̂̏̌̉ 
̖̠̝̒̏̑́̎̌̉̒ ̔ χ ɉσψȟψϷɊ ̉ ς ɉρρȟρϷɊ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ 
˔̘̝̜̎́̉̓̆̌̎̊ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̖̠̠̒̏̑́̎̌̒ ̓̏̌-̝ ̋̏ ̔ 
̏̅̎̏̊ ̗̐́̉̆̎̓̋̉ ̉̈ ς-̊ ̜̄̑̔̐̐Ȣ ˏ σ-̊ ̄̑̔̐̐̆ ̜̖̉̒̒̌̆̅̔̆̍ ̔ 
φ ɉτπϷɊ ̗̐́̉̆̎̓̏̋ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̑́̈̎̏̊ ̒̓̆̐̆̎̉ 
̉̎̓̆̎̒̉̃̎̏̒̓̉ ̖̠̠̒̏̑́̎̌̒ ̐̏̒̌̆ ̏̐̆̑́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ȟ 
̝̓̏̌̋̏ υ ɉσσȟσϷɊ ̗̐́̉̆̎̓̏̋ ̔̋́̈́̌̉ ̎́ ̐̏̌̎̏̆ ̏̓̒̔̓̒̓̃̉̆ 
̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́Ȣ ˕̈ ρω ̜̖̏̓̒̌̆̇̆̎̎ ̗̐́̉̆̎̓̏̋ ρ-̊ 
̜̄̑̔̐̐ ̃ ̘̓̆̆̎̉̆ ρ ̄̏̅́ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ ̝̂̆̑̆̍̆̎̎̏̒̓ 
̎́̒̓̔̐̉̌́ ̔ ρς ɉφσȟςϷɊ ̇̆̎̉̎̚ȟ ̉̈ ̖̎̉ ̔ ω ɀ ̠̒̐̏̎̓́̎̎́ ̉ ̔ 
3 ɀ ̐̏̒̌̆ ˪˗˛Ȣ ˏ̏ ς-̊ ̄̑̔̐̐̆ ̝̂̆̑̆̍̆̎̎̏̒̓ ̎́̒̓̔- ̐̉̌́ ̔ τ 
ɉσφȟχϷɊ ̇̆̎̉̎̚ ɉς ̐̏̒̌̆ ˪˗˛ɊȢ  
˛̝̜̒̓́̌̎̆ ̗̐́̉̆̎̓̋̉ ̖̠̠̎́̏̅̓̒ ̎́ ̞̓́̐̆ ̐̑̆̄̑́̃̉̅́̑̎̏̊ 
̐̏̅̄̏̓̏̃̋̉ ̉ ̠̐̌́̎̉̑̏̃́̎̉ ̂̆̑̆̍̆̎̎̏̒̓̉Ȣ ˏ σ-̊ ̄̑̔̐̐̆ ̃ 
̘̓̆̆̎̉̉ ς ̌̆̓ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ ̠̒̐̏̎̓́̎̎́ ̝̂̆̑̆̍̆̎̎̏̒̓ 
̎́̒̓̔̐̉̌́ ̔ τ ɉςφȟφϷɊȢ ˜̏̒̌̆ ̐̏̃̓̏̑̎̏̄̏ 
̘̌́̐́̑̏̒̋̏̐̉̆̒̋̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ ̐̏ ̐̏̃̏̅̔ ̗̑̆̉̅̉̃́ 
̞̎̅̏̍̆̓̑̉̏̈́ȟ ̜̃̐̏̌̎̆̎̎̏̄̏ ̔ υ ̗̐́̉̆̎̓̏̋ ɉ̃̒̆ ̗̏̐̆̑́̉̉ 
̜̐̑̏̃̆̅̆̎ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ˍ˜˗Ɋȟ ̝̂̆̑̆̍̆̎̎̏̒̓ ̎́̒̓̔̐̉̌́ 
̔ σ ̇̆̎̉̎̚Ȣ 

 
 

 
 
˜̜̑̆̅̒̓́̃̌̆̎̎̆ ̝̜̐̑̆̅̃́̑̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ̜̟̐̏̋́̈̃́̓ȟ 
̘̓̏ ̐̑̉̍̆̎̆̎̉̆ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
ˍ˜˗ ̋́̋ ̐̆̑̃̏̄̏ ̞̓́̐́ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̉ ̐̑̆̐́̑́̓̏̃ 
̜̄̑̔̐̐ ̅̉̆̎̏̄̆̒̓́ ς ̍̄ ɉ̃̉̈́̎̎́Ɋȟ ̓́̋ ̇̆ ̋́̋ ̉ ́̄̏̎̉̒̓̏̃ 
ː̎˝ː ̃ ̘̋́̆̒̓̃̆ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̉ ̗̐́̉̆̎̓̋́̍ ̒ 
̠̜̓̇̆̌̍̉ ̏̑̍́̍̉̕ ̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́ ̠̠̠̃̌̆̓̒ 
̝̜̏̐̓̉̍́̌̎̍ ̒̑̆̅̒̓̃̏̍ ̋̏̍̐̌̆̋̒̎̏̊ ̓̆̑́̐̉̉ ̅́̎̎̏̊ 
̐́̓̏̌̏̄̉̉Ȣ 

 ˏ ̜̜̃̏̅  
ρȢ ˘̘̆̆̎̉̆ ̠̓̇̆̌̏̄̏ ̝̄̆̎̉̓́̌̎̏̄̏ ̞̎̅̏̍̆̓̑̉̏̈́ 
̐̑̆̅̐̏̌́̄́̆̓ ̘̒̏̆̓́̎̉̆ ̖̘̖̉̑̔̑̄̉̆̒̋̉ ̉ ̜̖̋̏̎̒̆̑̃́̓̉̃̎ 
̍̆̓̏̅̏̃ȟ ̜̖̎́̐̑́̃̌̆̎̎ ̎́ ̟̏̅̎̏̍̏̍̆̎̓̎̔ ̗̟̌̉̋̃̉̅́̉ 
̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ ̘̏́̄̏̃ ̉ ̐̏̅́̃̌̆̎̉̆ ̖̉ ̐̑̏̄̑̆̒̒̉̃̎̏̄̏ 
̑̏̒̓́Ƞ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̈́̃̉̒̉̓ ̏̓ ̗̐̏̌̎̏̆̎̎̏̒̓̉ 
̠̔̅́̌̆̎̉ ̞̜̖̎̅̏̍̆̓̑̉̏̉̅̎ ̝̉̎̉̌̓̑́̓̏̃̕ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ ̓̆̑́̐̉̆̊Ȣ  
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ςȢ ˜̑̉̍̆̎̆̎̉̆ ̐̑̆̐́̑́̓̏̃ ̜̄̑̔̐̐ ̅̉̆̎̏̄̆̒̓́ ς ̍̄ 
ɉ̃̉̈́̎̎́Ɋ ̞̆̋̓̉̃̎̏̕̕ ̃ ̘̋́̆̒̓̃̆ ̗̐̑̏̓̉̃̏̑̆̉̅̉̃̎̏̊ 
̓̆̑́̐̉̉ ̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ 
̠̜̖̓̇̆̌ ̏̑̍̕ ̝̄̆̎̉̓́̌̎̏̄̏ ̞ ̎̅̏̍̆̓̑̉̏̈́Ȣ  
σȢ ˜̑̉̍̆̎̆̎̉̆ ˍ˜˗ ̎́ ̖̘̉̑̔̑̄̉̆̒̋̏̍ ̞̓́̐̆ ̘̠̌̆̆̎̉ 
̞̎̅̏̍̆̓̑̉̏̈́ ̘̏̂̆̒̐̆̉̃́̆̓ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̏̐̆̑́̓̉̃̎̏̄̏ 

̘̠̌̆̆̎̉ȟ ̍̉̎̉̍̉̈̉̑̔̆̓ ̗̜̐̏̒̌̆̏̐̆̑́̉̏̎̎̊ ̘̜̒̐́̆̎̊ 
̗̐̑̏̆̒̒ȟ ̒̐̏̒̏̂̒̓̃̔̆̓ ̙̔̒̐̆̎̏̊ ̗̑̆́̌̉̈́̉̉ 
̑̆̐̑̏̅̔̋̓̉̃̎̏̊ ̗̔̎̋̉̉̕ ̉ ̘̙̔̌̔́̆̓ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ 
̗̐́̉̆̎̓̏̋Ȣ  
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4 ̊É̎̅É ̒ ̈̅̆̑ȡ ̞̎̅̏̍̆̓̑̉̏̈ȟ ̜̒̓̑̏̍́̌̅ ̨̓̎ȟ ̠̗̠̋̏́̄̔̌̉Ȣ 
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The article presents literature data about the relevance and prevalence of obesity and also considered the socio-economic factors contributing to 
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Introduction. Obesity is a pathological condition that has social 
and economic importance, since it covers a large part of the 
population in some developing countries. 
In 1950, obesity was included to the International Classification 
of Diseases of the World Health Organization (WHO), the main 
criterion for the diagnosis of which was the body mass index 
(BMI). According to the WHO classification of 2004 BMI in the 
range of 18.5 to 24.9 kg / m2 is considered normal, BMI below 
18.5 kg / m2 is considered as underweight; overweight defined 
as BMI of 25,00-29,99 kg / m2; BMI of 30-40 kg / m2 indicates 
obesity and finally BMI that above 40 kg / m2 allows us to speak 
about the "painful (morbidity)" obesity [1].  
The main factor leading to the development of obesity, is a 
violation of the energy balance, the discrepancy between the 
energy flow in the body and their cost. The most common disease 
is caused by overeating, but may develop on the background of 
reduction of energy consumption [2]. Undoubted constitutional 
role on obesity play hereditary predisposition, age, sex, 
occupational factors, the nature of eating disorders, dysfunctions 
of the nervous and endocrine systems [3]. 
Of great importance in the development of obesity in diseases of 
the digestive system is not only a change of character, but also a 
violation of the diet, in particular rare food intakes and  
displacement of maximum calories to the evening hours when 
most active synthesis and deposition of fat takes place [4]. 
Health Risks Linked to Obesity. As noted in the report of the 
WHO in 2002, worldwide obesity affects more than a billion 
people, including clinical obesity that present in 300 million 
people. In this risk group at least 500 thousand people die every 
year [5]. 
Obesity may be complicated by cardio - vascular diseases (CVD), 
diabetes (C), cancer, respiratory diseases, gallstones and other 
diseases. The accumulation of 4-5 kg excess fat in the body 
creates a dangerous shift in metabolism, which is enough to start 
the mechanism of the development of atherosclerosis [6].  
In 2013 a meta-analysis of 97 prospective studies was published 
that carried out from 1948 to 2005, which shows that the risk of 
coronary heart disease (ischemic heart disease) is much higher 
with excessive BMI (> = 25 - <30 kg / m2) and obesity (BMI> = 
30 kg / m2) (44% relative risk); the risk of stroke (acute 
ischemic stroke) above 98% for patients with overweight BMI 
and 69% for obesity (taking into account risk factors such as 
elevated levels of BP (blood pressure), cholesterol and glucose) 
[7]. 
 According to WHO, obesity caused by 44% of cases of diabetes 
(diabetes mellitus), 23%  ischemic heart disease and 7-41% of 
certain types of cancer [8].  
In 1999 E. Calle and et al.  published the results of a cohort study, 
which involved more than 1 million people in the US [9]. The 
study found that in all groups (smokers, non-smokers, men, 
women, the presence or absence of chronic disease) mortality 
was low with BMI 22-26 kg / m2 with a small variation in the 
subgroups. 
In multiv ariate analysis including age, particularly dietary habits 
and exercise, it was found that  BMI> 30.8 kg / m2 in women 
decline in life expectancy observed  6.2 years (95% CI = 2.8-10, 
2) compared with the same BMI in men decline was 5.9 years 
(95% CI 2,1-9,5) [10]. 
According to some large-scale prospective studies [11], 
overweight and obesity (BMI over 25 kg / m2) estimated to be 
cause of approximately 65-80% of new cases of type II diabetes. 

The risk of type II diabetes is associated with the age at which the 
onset of obesity and what is its duration and weight gain in 
adulthood [12]. 
Some studies have estimated the number of years for which 
reduced life expectancy due to obesity. In the Framingham study 
calculated that obesity (BMI> 30 kg / m2) at age 40 is associated 
with a loss of 6-7 years of life [13]. Fontaine and et al. calculated 
that a BMI> 33 kg / m2, from the age of 40 years, is associated 
with a loss of 2-3 years [14]. The studies used different methods 
of calculation and different cohorts have been used: the basic 
measurements of the Framingham study belong to the 1950s, 
when heart disease (such as heart attacks) were associated with 
higher mortality than today [15]. 
The most concerned country about overweight among fellow 
citizens (more than 60% of the population) is the United States of 
America. Next group of countries are Germany, Great Britain and 
Russia. There observed that 30 to 45% of people with higher 
body weight. Finally, the last group of countries are Japan and 
China, where overweight index is only approximately 10% of the 
population [16]. 
In many countries over the past ten years, the incidence of 
obesity has increased an average of two times. WHO experts 
believe that by 2025 the number of obese patients in the world 
will amount to 300 million. And in 2025 the entire population of 
the developed countries will have some degree of obesity 
[17,18]. 
Socio-economic significance of the problem of obesity. 
Overweight and obesity entails economic consequences. They 
include the direct costs of the health system, the indirect costs 
associated with the loss of economic productivity, and personal 
expenses such as the purchase of so-called slimming products. 
This chapter summarizes the main provisions of the existing 
literature on this issue and put some methodological issues [19]. 
A number of studies emphasize that obesity increases the cost of 
health care and the quality of life of people [20-22]. Obesity 
causes a range of adverse health effects associated with it such as 
social, psychological and economic problems affecting both the 
individual and society as a whole [23]. 
Socio-economic significance of the problem of obesity is 
determined by the risk of disability of patients among younger 
working -age population and a decrease in overall survival due to 
the frequent development of severe comorbidities. In 1990 
Rissanen et al. found that in Finland adults with obesity often 
suffer from permanent disability due to cardiovascular and 
skeletal - muscle diseases than adults of normal weight. A study 
of obese people in Sweden has shown that obesity accounted for 
10% loss of productivity due to temporary inability or disability 
[24,25]. 
According to studies conducted by WHO, the direct costs of 
medical care for obesity account for 2-4% in the total national 
expenditure on health. Sturm (2002), Finkelsteinetal (2005), 
Thorpe et al. (2004) found that health care costs for obese people 
about 35% higher mainly because of the high cost of treatment 
and associated costs [26]. 
For more detailed information take close look at the calculations 
made in the United States. It was found that compared with 
people of normal weight (BMI is equal to 20,0-24,9 kg / m2) 
against people with obesity (BMI greater than 30 kg / m2) 
annual health care costs were 36% higher, while people with 
excess (BMI is equal to 25,0-29,9 kg / m2), same expenses were 
up 10% higher (20). The cumulative costs of several major 
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diseases measured over eight years, showed a close link with 
BMI: for men aged 45-54 years with BMI of 22.5, 27.5, 32.5 and 
37.5 kg / m2, according costs were 19 600, 24 000, 29 600 and 
36 500 US dollars respectively. In fact, medical expenses 
throughout life may be somewhat smaller due to the premature 
death of obese people, but on the other hand, they may be higher 
in older age groups as a result of cumulative effects of long-term 
obesity [27,28]. 
An alternative approach to assess the medical expenses for the 
treatment of obesity requires the use of personal data. 
Quesenberry et al. depict an example of the model of health care 
organization (HMO), which estimates the cost of treating obesity 
in 92 US dollars per person [29]. 
There is another example of health care costs due to overweight 
in the Netherlands. In the Netherlands, the largest medical costs 
associated with smoking, high blood pressure and overweight 
(BMI greater than 25 kg / m 2). Treatment of overweight was 
associated with 2.0% of total health care costs, or about 1 billion 
Euro, whereas total health budget was 59.5 billion. Euro [30]. 
Also one need to focus on indirect costs, in most study for 
indirect costs, the slope is on assessing quantity of lost work 
days, and their approximate value terms [31,32].  
For instance, according to calculations made in the United 
Kingdom, indirect costs were much higher than direct. Also, all 

the estimates of obesity treating cost in England in 2002 (3.3-3.7 
billion pounds) compared with data for 1998 (2.6 billion pounds) 
[33]. Partly the increase in cost was due to the identification of 
comorbidities surveys results and other reasons were due to the 
increase in the cost of drugs, the more frequent reception and 
greater accessibility, increased costs of medical personnel and 
wage growth in the economy generally, as well as due to the 
increase in the number of obese people [33]. Data from Sweden 
give a similar picture; indirect costs are three times higher than 
the direct costs [33]. 
The total direct and indirect annual costs of obesity in the 15 EU 
countries until May 2004 were estimated at 32.8 billion euros 
[34]. This figure will be even greater if we consider the data on 
adults with pre-obese, as well as data on the health effects in 
children and adolescents with increased BMI 
Conclusion. In conclusion, one can say that numerous data 
indicate that obesity and other risk factors have economic 
implications. Obesity is associated with higher health care costs, 
at least in the short term, and higher risk of absence from work 
and a consequent loss of productivity.  
Measures for the prevention of overweight and obesity can lead 
to short-term savings in health care and potentially more 
savings, resulting from the general increase in economic 
productivity . 
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˞Ȣ˟Ȣ ˍ˘˘˕ˬ˝˛ˏˍ  
˞Ȣ˓Ȣ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ̗̍̆̅̉̉̎́ ˠ̨̎̉̃̆̑̒̉̓̆̓ȟ ˍ̜̌̍́̓ȟ ́̈́ ̒̓́̎Ȣ 

 
˞˒˙˴˔ˑ˴˗˟˴  ˪˗˛˚˛˙˕˗ˍ˘˨  ˓ ˚˒ ˘˒ˠ˙˒˟˟˴˗ ˞ ˍ˘ˑˍ˝˨ 

 
˟ ̨̊̎ȡ  ̇ ́ ́̌́̅́ ̜́̑̓  ̅̆̎̆ ̒́̌̍́ ̜ ̍̆̎ ̨̨̒̆̍̈̅̋ ̍ ̨̨̒̆̌̆̒̎  ̨̨̨̈̆̋̓̌̄ ̍̆̎  ̍̆̎ ̜̓́̑́̌̔ ̜̓̔̑́̌ ̅̆̂̉̆̓ ̨̅̆̑̆̋̓̆̑  ̜̜̜̒̎̌́̅ ȟ 
̒̏̎̅́̊-́  ̨̨̒̆̍̈̅̋ ̜ ̐́̌ ̨̆̓̆̓̎ ̨̌̆̔̍̆̓̓̋-̞̜̋̏̎̏̍̉̋́̌  ́̋̓̏̑̌́̑̕ ̜̜̜́̑́̒̓̑̌́̅ ̜̒́̎́̌́̅Ȣ 
˟ ̨̊̎ ̒ ̈̅̆̑ȡ ̜́̑̓̆̑̉́̌̅  ̠̄̉̐̆̑̓̏̎̉ȟ ˑˑ ȟ ̨̨̒̆̍̈̅̋ȟ ̜́̑̓  ̒́̌̍́ Ȣ 

 
 
 

˞Ȣ˟Ȣ ˍ˘˘˕ˬ˝˛ˏˍ  
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕  

̄Ȣˍ̜̌̍́̓ȟ ˗̖́̈́̒̓́̎ 
 

˪˗˛˚˛˙˕ˤ˒˞˗˕˒ ˕ ˞˛ˣ˕ˍ˘˩˚˨˒ ˜˛˞˘˒ˑ˞˟ˏ˕ˬ ˛˓˕˝˒˚˕ˬ 
 

˝̟̆̈̍̆ȡ ˏ ̝̒̓́̓̆ ̠̠̐̑̉̃̏̅̓̒ ̜̌̉̓̆̑́̓̔̑̎̆ ̜̅́̎̎̆ ̏̂ ̝́̋̓̔́̌̎̏̒̓̉ ̉ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ ̠̏̇̉̑̆̎̉ȟ ̓́̋̇̆ ̟̠̑́̒̒̍́̓̑̉̃́̓̒ 
̗̝̒̏̉́̌̎̏-̞̘̋̏̎̏̍̉̆̒̋̉̆ ̜́̋̓̏̑̕ ̟̒̐̏̒̏̂̒̓̃̔̉̆̚ ̋ ̟̏̇̉̑̆̎̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ́ ̝̠̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̏̎̉ȟ ˏ˛˔ȟ ̏̇̉̑̆̎̉̆ȟ ̜̘̠̉̈̂̓̏̎́ ̍́̒̒́ ̓̆̌́ 
 
 
 
 
 

 ˓ 616.1:616.831 -053.9 
 

Ȣ ˚ˍ˚ˎˍ˖ȟ  ˍȢ Ȣ ˍ˖˝ˎ˒˗˛ˏȟ ˍȢˎȢ ˞˒˖ˑˍ˚˛ˏˍȟ ˍȢ Ȣ ˙˨˝˔ˍ˙ˠ˝ˍ˟˛ˏˍ  
˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠ 

 
ˍ˝˟˒˝˕ˬ˘˨  ː˕˜˒˝˟˒˚˔˕ˬ˞˨ ˎˍ˝ ˚ˍˠ ˍ˞˟ˍ˝ˑˍ ˨̞ ˥˒˙˕ˬ˘˨  ˕˚˞ˠ˘˩˟˟˴ ̝ ˍ˙ˍ˚ˍˠ˕  

˒˙ˑ˒ˠ ˍ ˕ˑˍ˘ˍ˝˨ 
 

ˎ ̌ ̨̅̆̂̉̆̓̓̋ ̙̏̌̔̅́ ̙̠̜̉̆̍̉̌  ̝̉̎̒̔̌̓ ̐̆̎ ̜́̑̓̆̑̉́̌  ̠̜̄̉̐̆̑̓̆̎̈̉̒ ̂́̑ ̎́̔ ̜́̒̓́̑̅ ̇ ̨̑̄̈̔ ̍ ̨̒̆̌̆̒ ̜̜̜́̑́̒̓̑̌̅Ȣ˛̜̒ 
̓̏̐ ̎́̔ ̜́̒̓́̑̎ ̇́̒ ̇ ̎̆ ̓ ̨̑̌  ̂ ̜̜̜̈̌̒̓́̑ ̜̙̂̏̊̎́ ̆̒̆̐̋̆ ̜́̌̔̅  ̈́̍́̎́̔̉ ̓ ̨̨̒̌̅̆̑ ̋ ̨̑̒̆̓̌̄̆̎Ȣ˓̏ ̜́̑ ̜̜̜̒̍̅ 
̓ ̍̆̎̅̆̓̔ȟ̝̜̏̐̓̉̍́̌̅ ̅̆ ̄̆̊̄̆ ̨̋̆̌̓̑̔ȟ̇̆̅̆̌ ̝̉̎̒̔̌̓̓́ ̨́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ ̠̜̓̆̑́̐̉̎ ̓́ ̜́̊̎̅́̔ ̨̨̨́̇̆̓̓̌̄ ̍̆̎ 
̓́ ̜́̊̎̅́̔ ̔́ ̜̜̓ȟ̨̨́̄̑̆̒̒̉̃̓̌̋ ̅ ̨̑̆̇̆̒ ̍ ̨̒̆̌̆̌̆̑ ̓́̌ ̜̜̌́̎́̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̙̠̜̉̆̍̉̌  ̝̉̎̒̔̌̓ȟ̜́̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̆̎̈̉ȟ̨̨̎̆̄̈̄ ̆̍Ȣ 
 
̨̨̨̈̆̋̓̌̄: 

ˢ̜́̌ ̜́̑́̌  ̠̗̠̜̐̏̐̔̌̉̌  ̨̨̓̋̈̌̄̆̎ ̓ ̨̨̇̑̉̂̆̎  
̎ ̨̓̉̇̆̒̎̅̆ ̜̇̌ ̜̒́̊̎ ̌̆̍̅̆ ̇̆̅̆̌ ̍̉ ̜̜̜́̎́̊̎́̌̍̎  
̂ ̜̜̜̜̈̌̒̎  ̎ ̨̓̉̇̆̒̎̅̆ τȟχ ̍̌̎ ́̅́̍ ̜́̊̓̒ ̜̜̂̏̌́̓̎ 
̅ ̨̌̆̌̅̆̎̅Ȣ˥̜ ̜̒ ˒̃̑̏̐́ ̨̆̌̅̆̑̎̅̆ ̜̇́̌̐ ̨̌̍ ̨̒̆̂̆̂̎̆̎ 
̝̉̎̒̔̌̓ ς-3 ̜̏̑̎ ̜́̌́̅Ȣ˞̜̏̎̍̆̎ ́̓́̑ ̨̂̑ ̜̇̌ ̨̨̙̎̅̆ 
̨̨̓̋̈̌̄̆̎ ̍̉ ̈́ ̜̜̍̎́̎ ̨̋̆̊̎ ̑ ς-̨̙ ̎́̔ ́̒ ̨̍̑̅̆̎ ̓̆̅ 
̨ˑˑ  ̂̆̑̄̆̎ ̍ ̨̨̌̍̆̓̓̆̑̎̆ ́̑́ ́̎̅́ȟ̙̠̜̉̆̍̉̌  
̝̉̎̒̔̌̓̐̆̎ ̜̜́̔̑́̓̎ ̎́̔ ́̒̓́̑ ̜̇́̌̐ ̜́̑̎́̊ ̝̉̎̒̔̌̓ 
̂ ̨̨̌̍̎̆ ̗̠̜̄̏̒̐̉̓́̌̉̈́̉̌́̎́̓̎ ̎́̔ ̜́̒̓́̑̅  ̙́̍́̍̆̎ 
70%-̜̎ ̜̑́̊̅.  ˑ -ˑ̜̎  ̨̨̙̙̆̍̎̆ ̒ ̊̋̆̒ ̙̠̜̉̆̍̉̌  
̝̉̎̒̔̌̓ ̨̨̅̆̄̆̎̍̈ ςτ ̒́ ́̓ ̜̂̏̊ ̒́ ̜̓́̌́̓̎ȟ̎ ̨̓̉̇̆̒̎̅̆ 
̂́̒ ̜̜̍̉̎  ̙̠̜̉̆̍̉̒̎́ ̨̋̆̌̆̓̎ ̇̆̅̆̌ ̙̏́ ̜̓ 
̠̜̎̆̃̑̏̌̏̄̉̌  ̂ ̜̜̈̌̒Ȣ˙̉ ̜̉̎́̑̋̓̕ ̨̙̎ ̠̜̎̆̃̑̏̌̏̄̉̌  
̂ ̜̜̜̈̌̒̓́̑̅  ̜̇̌̅́̍ ̜̅́̍̔ ̨̙̎  ɉ̨̙̂̑̎̆̆ ̍̉̎̔̓ȟ̒́ ́̓ 
̎̆̍̆̒̆ ̓ ̨̔̌̋ ̨̨̙̎̅̆Ɋ̓ ̎Ȣˍ̌ ̠̜̎̆̃̑̏̌̏̄̉̌  ̂ ̜̜̈̌̒̓́̑ 
̜̇́̌̐ ̜̍̉̌ ɉ̨̨̆̒̎  ̂ ̜̜̈̌̔ȟ̇ ̑̆̋ ́̊̎̔ȟ ́̑ ̜̜̎̅ ̂́̒ 
̜́̔̑̔Ɋ̇ ̎̆ ̨̨̨̇̆̑̄̌̋̓ ̂ ̜̜̈̌̒̓́̑̍̆̎ 
ɉ ̜̉̍̌ȟ̨̒̆̈̍ȟ̒ ̊̌̆̔ȟ̋ ̑̔ȟ̓̆̐̆-̓̆ ̨̅̋ ̇ ̎̆ ̓Ȣ̂ ̂ ̜̜̈̌̒̓́̑Ɋ 
̋ ̨̨̑̎̆̅Ȣ˕̨̝̎̒̔̌̓̓  ̙̠̜̉̆̍̉̌  ̜̒̉̐́̓ ̍̆̎ 
̗̠̜̌̏̋́̌̉̈́̉̒̎ ̜́̎ ̓́̐ ́̎́ ̏̊̍́̊ȟ̜̏̎  
̨̞̓̉̏̐́̓̏̄̆̎̆̈̎ ̓ ̨̨̒̎̅̑̔ ́̇̆̓Ȣˎ ̌ ̨̙̎ ̜̍̉̌  ̈́ ̜̍  
̜̜̅́̍̓́̓̎ ̨́̔̐ ̜́̋̓̏̑̎̕ȟˍːȟ̇ ̑̆̋- ̜́̎̓́̍̑ ̇ ̨̨̊̆̒̎  
̜́̔̑̔̌́̑ȟ ́̎̓ ̨̅̉́̂̆̓ȟ̠̜̈̉̎̅ ̨̅̆̓̓̆̑ ̍̆̎ ̎́̔ ̜́̒̓  
̜̇́̒ ɉυπ ̇́̒̓́̎ ̇̏ ̜́̑Ɋȟ̜̒̏̎̍̆̎ ́̓́̑ ̂ ̜̑̎ ̨̨̓̋̈̌̄̆̎ 

̙̠̜̉̆̍̉̌  ̨̝̉̎̒̔̌̓ ̇ ̎̆ ̜̓̑́̎̈̉̓̏̑̌ ̙̠̜̉̆̍̉̌  
̙̜́̂̔̌ ̂̏̌ ̜́̎̎ ̜́̎ ̓́̐ȟ̂́ ́̌́̔ ́̇̆̓Ȣ˙̉ ̜̉̎́̑̋̓̕ 
̜̅́̍̔̎̅́ ̜́̑̓̆̑̉́̌̅  ̠̄̉̐̆̑̓̆̎̈̉ ̨̂̑̅̆̎-̨̂̑ ̨́̔̐ 
̜́̋̓̏̑̕ ̜̂̏̌̐ ̜̜̜̓́̂̌́̓̎̎ ́̊̓́ ̋̆̓̋̆̎ ̅ ̜̑̒Ȣ ˝ 
ˑ̜̆̎̒́̔̌  ̒́ ̓́̔ ̨̨̍̉̎̉̒̓̑̌̄ ˝̜̆̒̐̔̂̌̉̋́̌  ̜̜̌̍̉-
̓ ̨̨̇̑̉̂̆̌̋ ̜̏̑̓́̌ ̜̜̎  ɉ˝ ˟˛Ɋ ̍ ̨̨̌̍̆̓̓̆̑̎̆ 
́̑́̊ȟ̙̠̜̉̆̍̉̌  ̝̉̎̒̔̌̓ ̜̙̂̏̊̎́ ̗̠̄̏̒̐̉̓́̌̉̈́̉̌́̎ ́̎ 

̎́̔ ̜́̒̓́̑̅  χυ-80%-̜̎̅́ ˍː ̨̨̋̆̈̅̆̒̆̓̎ ̅ ̨̌̆̌̅̆̎̅Ȣ      
˒̑̓̆ ̅̉́̄̎̏̒̓̉̋́ ̨̙̎ ̇ ̎̆ ̜̍̉̅  ̙̠̜̉̆̍̉̌  
̈́ ̜̍̅́̌ ́̎ ̙̏́ ̜̎ ̜́̎ ̓́̔ ̍́ ̜̒́̓̎̅́ 
̗̠̜̎̆̊̑̏̃̉̈̔́̌̉̈́̉̌  ̈̆̑̓̓̆̔ ̨̨̅̒̓̆̑ ̜̜̏̌̅́̎̌́̅Ȣ ˗˟ 
̇ ̎̆ ˙˝ ˟ ̎ ̨̓̉̇̆̌̆̑̎ ̓́̌̅́̔ ̜̜̂́̑̒̎̅́ ̎́̔ ̜́̒̓  
̜̇́̒̎́ȟ ̜̏̑̎́̌́̒̔̎́ȟ ̙̏́ ̜̓  ̋ ̨̌̆̍ ̍̆̎ ̜̒́̎̎́ȟ  
̠̜̄̆̍̏̑́̄̉̌  ̨̒ ̨̂̆̌̆̑̅  ̜̂̏̌̔̎́ ̇ ̎̆ ̓́ ̜ ̂́̒ ́ 
̋ ̨̙̑̒̆̓̋̓̆̑̄̆ ̋ ̨̌ ̂ ̨̨̌̎̆̅Ȣ ˙̨́̄̎̉̓̓-̜̑̆̈̏̎́̎̒̓ 
̠́̎̄̉̏̄̑́̉̕ ̇ ̨̑̄̈̔ ̨̋̆̈̎̅̆ ̜̒̓̆̎̏̈̅  ̜̂̏̌̔ȟ ̟̠̜̏̋̌̈̉̒ȟ 
̝̗̗̠̔̌̆̑́̉ ̎̆̍̆̒̆ ̨̨̑ ̞̋̒̓̑́-ȟ ̎̆̍̆̒̆ ̝̜̉̎̓̑́̋̑́̎̉́̌̅ 
̠́̑̓̆̑̉̌́̑ ́ ̒ ̊̋̆̒ ̗̜̒̐̆̉̉̋́̌̕  ̜́̓̆̑̏̒̋̌̆̑̏̈̅  ̆̍̆̒ 
̈́ ̜̜̍̅́̎̔̌́̑̅  ̜̂̏̌̔ ̆̒̆̐̋̆ ̜̜́̌̎́̅Ȣ ˣ̜̆̑̆̂̑́̌̅ 
̄̆̍̏̅̉̎́̍̉̋́ ̜̓̔̑́̌ ́ ̜̐́̑́̓̓ ̖̗̜̂̑́̉̏̆́̌̅̕ 
̠̜́̑̓̆̑̉̌́̑̅ ̝̜̜̜̔̌̓̑́̅̂̒̓ ̈̆̑̓̓̆̔̅̆̎ ̇ ̎̆ 
̜̓̑́̎̒̋̑́̎̉́̌̅ ̠̜̅̏̐̌̆̑̏̄̑́̉̌̕  ̨̅̒̐̆̎ ̇ ̨̑̄̈̔ 
́̑ ̜̜̌ ́̌̔ ́ ̜̂̏̌́̅Ȣ  
˙̉ ̜̜̉̎́̑̋̓̎̕  ̨̋̆̌̆̒̅̆̊ ̓ ̑̄̆ ̂ ̨̨̌̎̆̅ȡ ̓̆ ̇̆̅̆̌ ̋̆̈̆ ̨ 
ɉ̝̉̎̒̔̌̓ ̂́̒̓́̌ ́̎̎́̎ ́̌ ̙́ ̜ ςτ ̒́ ́̓Ɋȟ ̇̆̅̆̌ ̋̆̈̆ ̨ 
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ɉ́̌ ̙́ ̜ σ ̓ ̨̔̌̋Ɋȟ ̍̉ ́̎ ̜̜̜́̊̎́̌̍̎  ̜́̌̐ ́ ̨̋̆̌̔ 
̎̆̍̆̒̆ ̨̝̉̎̒̔̌̓̓  ̨̨̨̙̆̋̎̌̋ ̐̑̏̉̌́̋̓̉̋́̕ ̋̆̈̆ ̨ ɉσ 
́̐̓́̅́̎ ̨̋̆̊̎ɊȢ ˍ̜̔̑̔̅  ̓̆ ̇̆̅̆̌ ̋̆̈̆ ̨̨̎̅̆̄  ̍̉ 
̙̠̜̜̉̆̍̉̒̎  ̜̜́̔̑̌ ̜ ̍̉ ̜̜̜́̎́̊̎́̌̍̎  ̗̠̑̆̅̔̋̉ 
̅ ̨̑̆̇̆̒̍̆̎ȟ ̠̑̆̐̆̑̔̈̉̕ ́ ̨̨̅̆̊̎̄ ̋̆̈̆ ̨̎  ̈́ ̜̓ ̜̍̆̎ȟ 
̙̠̜̉̆̍̉̎  ̋ ̨̌̆̍̍̆̎ ̨̓̋̆̌̆̊ ̜̜̂́̊̌́̎̒̓Ȣ ˕̨̝̎̒̔̌̓̓  
̗̝̜̉̎̉̉́̌̅ ̜̒̉̍̐̓̏̍̅́̑ ̂́̒̓́̌ ́̎̎́̎ ̨̋̆̊̎ φ-ψ ̍̉̎̔̓ 
̨̨̙̎̅̆ ̂́̒ ̜̜̍̉̎   ̙̠̜̉̆̍̉̌  ̈́ ̜̜̍̅́̌̔ ̜̏̑̎ ̜́̌́̅Ȣ 
˚ ̨̋̓̆̌̋ ̎̆̍̆̒̆  ̠̜̅̑̏̌  ̉̎́̑̋̓̕ ́̔̍́ ̜ ̨̨̨̇̆̑̄̌̋̓ 
̗̜̆̑̆̂̑́̌̅ ̜̜́̎́̊̎́̌̍̎  ρπ ̍̌Ⱦ ρππ ̄Ⱦ̍̉̎ ̨̅̆̊̎ 
̓ ̍̆̎̅̆̄̆̎ ́̊̍́ ̓́ ̓ ̨̨̈̌̆̅Ȣ ˛̜̎  ̜́̊̎́̌́̒̎̅́ 
̙̠̜̉̆̍̉̌  ̜̇́̑̓̌́̊ ͼ̋ ̌̆ ̋̆ͼ ́̔̍́ ̜ ̜̏̑̎́̌́̒́̅ȟ ̏̌ 
̨̇̆̑̅̆̄ ̜̍̉̌  ̜̋́̎́̊̎́̌̍ ςπ-τπ ̍̌Ⱦρππ̄Ⱦ̍̉̎ ̜̑́̊̅Ȣ 
˟̜̆̑́̐̆̃̓̉̋́̌  ̓̆̑̆̈̆ ɉσ-φ ̒́ Ɋ ̨̋̆̈̎̅̆ ̂ ̌ ́̔̍́ ̓́ 

̜̜̜̑̌̍̅ ̆̍̆̒ ̓̆̋ ́̎́ ̗̜̔̎̋̉̏̎́̌̅̕  ̨̈̄̆̑̒̓̆̑ 
̜̏̑̎ ̜́̌́̅ ̇ ̎̆ ̞̜̎̆̑̄̆̓̉̋́̌  ̍̆̓́̂̏̌̉̈̉̍ ̒́ ̜̓́̌́̅Ȣ 
˞̏̅́̎ ̨̋̆̊̎ ̉̎́̑̋̓̕ ̙̏́ ̜ ̓ ̨̨̈̌̆̅Ȣ ˕̙̠̜̆̍̉̌ ̝̉̎̒̔̌̓ 
̙̏́ ̜̜̎  ̜̜̑̌̔ τψ ̒́ ́̓ ̇ ̎̆ ̏̅́̎ ̅́ ̋ ̐ ̔́ ̜̓ ̜́̌́̅ȟ 
̒̏ ́̎ ̜̜̂́̊̌́̎̒̓ ̨̉̎̓̆̎̒̉̃̓ ̠̜̓̆̑́̐̉̎ ́̌ ̙́ ̜ σ ̒́ ́̓̓́ 
̂́̒̓́̔ ̋̆̑̆̋Ȣ  
ˍ̜̑̓̆̑̉́̌  ̠̄̉̐̆̑̓̆̎̈̉ ̨̨̋̆̈̎̅̆̄ ̙̠̜̉̆̍̉̌  
̨̝̉̎̒̔̌̓̓  ̜̇́̌̐ ɉ̨̂́̈̉̒̓Ɋ ̨̆̍Ȣ 
ˎ̨́̈̉̒̓̓ ̠̓̆̑́̐̉ ̆̑̓̆ ̇ ̎̆ ̨̙̋̆̆̎̅ ̜̂̏̌̔ ̋̆̑̆̋Ȣ ˛̜̎ 
́̑ ̜̜̎̅ ̠̓̆̑́̐̉ ̜̐́̌́̓́̒̎̅́ȟ ̎́̔ ́̒ ̇́ ̜̅́̊̎ 

̜̅̉̎́̍̉̋́̌  ̂́ ̜̌́̔̍̆̎ ̇ ̨̨̑̄̈̆̅Ȣ ˚̨̨̆̄̈̄ ̎̆̍̆̒ ̨̂́̈̉̒̓ 
̠̓̆̑́̐̉ ́ ̜̈́̎  ̨̍̑̄̆ ̍́ ̜̜̈̅ ̠̜̔̎̋̉̒̎̕ ̒̓́̐ ̓ ̑̔ ́ 
̂́ ̜̜̓̓́̌́̅Ȣ ˟̠̜̆̑́̐̉̎ ̇̆̋̆ ̖̜̈̆̑̓́̎́̌   
̋ ̨̙̑̒̆̓̋̓̆̑̍̆̎ȟ ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̜̐́̑́̋̌̉̎̉̋́̌  
̈̆̑̓̓̆̔ ̨̨̅̒̓̆̑̎̆ ́̑́̐ ̇ ̨̨̑̄̈̆̅Ȣ  
˕̝̎̒̔̌̓ ́̌ ́̎ ̎́̔ ̜́̒̓  ̨̂́̈̉̒̓ ̨̆̍̎̆ ̨̋̆̌̆̒ ̨̒-̙́̑́̌́̑ 
̨̨̋̑̆̅ȡ 
¶ ˟̜̜̎̒ ́̌̔ ̇ ̎̆ ̇ ̑̆̋ ́̎ ̜̓́̍̑ ̇ ̨̊̆̒  ̂ ̜̜̜̈̌̒̎ 
̂́ ́̌́̔ ̇ ̎̆ ̗̠̋̏̑̑̆̋̉̌́̔Ƞ 

¶ ˞-̨̞̔̌̆̋̓̑̏̌̉̓̓̋ ̓̆̐̆-̓̆ ̨̨̅̋̓ ̂́ ̜̌́̔ Ƞ 
¶ ˟̜̜̜̑̒̐́̌  ̒̓́̍́̌́̑ ̍̆̎ ̇̏ ̜́̑̌́ ́̎ ̂́̒-̍̉   ̨̨̨̙̌̋ 

̜̜̜̒̍̅ ̆ ̍̅̆̔Ƞ 
¶ ˍ̜̑̓̆̑̉́̌̅ ́̎ ̜̜̜̒̍̎ ̗̠̋̏̑̑̆̋̉̌́̔Ƞ 
¶ ː̟̌̋̏̈́ ̍ ̨̙̌̆̑̎ ̜́̌̐ ́ ̨̋̆̌̓̑̔ ɉρπ̝̍̍̏̌Ⱦ̌ ̇̏ ̜́̑  
̠̄̉̐̆̑̋̌̉̋̆̍̉ ̨̋̆̈̎̅̆ ̠̉̎̒̔̌̉̎̏̓̆̑́̐̉ɊȠ 

¶ ̅̆̎̆ ̜̓̆̍̐̆̑́̓̔̑́̒̎ ̜́̌̐ ́ ̨̋̆̌̓̑̔ ɉσχȟυ ̄̑́̅̔̒̓́̎ 
̇̏ ̜́̑ ̓̆̍̐̆̑́̓̔̑́̅́ ̜̇́̒́̎̅ ̜̒̔̓̔ȟ ̅̉̋̌̏̆̎́̋̕ȟ 
̎́̐̑̏̋̒̆̎ȟ ̗́̆̓́̍̉̎̏̆̎̕ ̏̌̅́̎̔ɊȠ 

¶ ̠̜̎̏̑̍̏̃̏̌̆̍̉̎ ̒̓́̐ ̓ ̑̔ ɉ ̜̑́̍̎̅́ ̟̜̄̌̋̏̈́̒ ̂́̑ 
̒ ̜̊ ̜̓ ̜̓́̑̅ ̙̆̋̓̆̔ɊȠ 

¶ ̗̜̉̎̆̋̉̏̎̅̕ ̇ ̎̆ ̞̠̜̓̑̏̍̂̏̍̂̏̌̉̌  ́̒ ̜̜̎̔̌́̑̅  
̜́̌̅̎ ́̌̔ ̙̜́̑́̌́̑ ̍̆̎ ̆̑̓̆ ̜̅̉́̄̎̏̒̓̉̋́̒Ƞ 

¶ ̜̓̏̌  ̜̑́̍̅ ̓́̍́ ̓́̎̔ ́ ̆̑̓̆ ̋ ̙̔ ɉ̙̜̜̎́̊ ̎̆̍̆̒̆ 
̜̇́̒́̎̅); 

¶ ̜̍́̋̒̉̍́̌̅ ̆̑̓̆ ̗̠̜̃̆̑̓̉̋́̌̉̈́̉̒ ɉς-τ ̓ ̨̔̌̋ ɊȠ 
¶ ̝̗̜̍̔̌̓̉̅̉̒̉̐̌̉̎́̑̌ ̂̑̉̄́̅́ ̋ ̨̙̍̆̎ ̨̙̋̆̆̎̅ 
̗̠̑̆́̂̉̌̉̓́̉Ȣ 

˕̙̠̜̆̍̉̌  ̝̉̎̒̔̌̓ ̨̨̋̆̈̎̅̆̄ ̠̑̆̐̆̑̔̈̉̕ ̉ 
̗̠̎̆̊̑̏̐̑̏̓̆̋̉Ȣ 
˙̜̉̅  ̇̆̅̆̌ ̨̝̏̋́̌̅̕ ̙̠̜̜̉̆̍̉̒̎  ̅́̍̔ ̨̐́̓̏̄̆̎̆̈̎̅̆ 
̨̨̎̆̄̈̄ ̑ ̨̌̅ ̗̜̆̑̆̂̑́̌̅ ̜̜́̎́̊̎́̌̍̎ ̓ ̨̍̆̎̅̆̔ 
̜́̌́̅ȟ̗̠̜̉̑̋̔̌̓̏̑̌ ̠̄̉̐̏̋̒̉ ̇ ̊̋̆ ̨̨̓̎̎̆ ̨̏̓̓̆̄ ̍̆̎ 
̟̜̄̌̋̏̈́̎  ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄̎̆̎ ̜̅́̍̉̅Ȣ˙̉ ̜̜̈́̓̎  
̜̜́̊̓̍̒̈ ̨̨̈̄̆̑̒̓̆̑̎ ̜̂̏̌̅̑̍́̔ ̨̙̎ ̙̠̜̉̆̍̉̌  

̝̉̎̒̔̌̓ ́̌ ́̎ ̎́̔ ́̒̓́̑̅́̎ ̜̍̉̅  ̨̨̨̇̆̑̄̌̋̓ 
̜̜́̎́̊̎́̌̍̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔ ̜̓̑̏̍̂̏̌̉̓̉̋́̌  ̠̓̆̑́̐̉ 

̇ ̎̆ ̗̠̎̆̊̑̏̐̑̏̓̆̋̉ ̨̨̎̆̄̈̄ ̨̨̅̒ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ  
˕̙̠̜̆̍̉̌  ̙̏́ ́ ̠̑̆̐̆̑̔̈̉̕ ̍́ ̜̒́̓̎̅́ ̜̜̏̌̅́̎̌́̅Ȣ 
1.˟̗̜̑̏̍̂̏̉̓́̑̌  ̇ ̎̆ ̞̗̜̑̉̓̑̏̉̓́̑̌  
́̎̓̉́̄̑̆̄́̎̓̓́̑: ̗̗́̆̓̉̌̒́̌̉̉̌ ̜̙ ̜̜̌ɉ̓̑̏̍̂̏ ˍ˞˞ȟ 
̋́̑̅̉̏́̒̐̉̑̉̎ȟ ̋́̑̅̉̏̍́̄̎̉̌ȟ ̓̆̑́̐̉̎Ɋ ̓ ̨̨̔̌̄̎̆ πȟππρ 
̄Ⱦ̋̄-̎́̎ ̨̙̋̆Ƞ ̅̉̐̉̑̉̅́̍̏̌ ̓ ̨̨̔̌̄̎̆ πȟπςυ-πȟπυ ̄-̎́̎ σ ̑̆̓ 
̨̙̋̆ ̜́̂̌̅́̔ ́Ƞ ̓̉̋̌̏̐̉̅̉̎ ɉ̓̉̋̌̉̅Ɋ ̓ ̨̨̔̌̄̎̆ πȟςυ ̄-̎́̎  
ς ̑̆̓ ̨̙̋̆ ̜́̂̌̅́̔ ́Ƞ ̝̋̌̏̐̉̅̏̄̑̆̌ ɉ̐̌́̃̉̋̒Ɋ πȟπχυ ̄-̎́̎ 
̓ ̨̨̔̌̄̎̆  ρ ̑̆̓ ̨̙̋̆ ̜́̂̌̅́̔ ́Ƞ ̐̆̎̓̏̋̒̉̉̌̌̉̎̕ 
ɉ́̄́̐̔̑̉̎ȟ ̓̑̆̎̓́̌ȟ ̌̆̋̒̉̓́̌̕Ɋ ̓ ̨̨̔̌̄̎̆ πȟρ-πȟς ̄ ρ-ς ̑̆̓ ̋ ̋ 
̜̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆  ̓ ̨̨̔̌̄̎̆  πȟς-πȟτ ̄-̎́̎ ς-σ ̑̆̓  
̨̙̋̆ ̜́̂̌̅́̔ ́Ƞ 
2. ̱ ̠̎̓̉̋̏́̄̔̌̎̓̓́̑ȡ 

́Ɋ ̨̓̋̆̌̆̊ ̨̒̆̑̌ȡ ̄̆̐́̑̉̎  υ̜̍  ˎ ̨̓̆̑ ̜́̒̓̎́ ̓ ̨̨̔̌̄̎̆ τ 
̑̆̓ ̎̆̍̆̒̆ ̋ ̜̋̓́̍̑ ́ ̉̎̔̈̏̍́̓̕ ́̑ ̜̜̌ ρ̜̍  ˎȾ̒́  
̜̜̇̌̅́̍̅ ̐̆̎ Ƞ ̓ ̍̆̎ ̜̍̏̌̆̋̔̌́̌ ̄̆̐́̑̉̎̅̆̑  ɉ̝̗̋́̌̉̊ 
̨̎́̅̑̏̐́̑̉̎ ̓ ̨̨̔̌̄̎̆ ψφ ˢˎȾ̋̄  ̨̓̆̑ ̜́̒̓̎́ ρ-ς ̑̆̓ Ƞ ̎́̓̑̉̊  
̨̞̎̏̋̒́̐́̑̉̎ ̓ ̨̨̔̌̄̎̆  πȟππρ ̄Ⱦ̋̄-̎́̎  ̨̓̆̑ ̜́̒̓̎́ ρ-ς ̑̆̓ɊȠ 
̂Ɋ ˟̨̋̆̌̆̊ ̆̍̆̒ ̨̒̆̑̌ȡ ̆̎̉̌̉̎̕ ̓ ̨̨̔̌̄̎̆ πȟπρυ-πȟπσ ̄-̎́̎ 
̨̙̋̆Ƞ ̃́̑́̑̉̎̕ ̓ ̨̨̔̌̄̎̆  πȟππυ-πȟππφ ̄-̎́̎ ̨̙̋̆ Ȣ 
3. ˏ ̨́̈̏́̋̓̉̃̓ ̅ ̨̨̑̌̋ ̈́̓̓́̑  ȡ ˏ ̗̉̎̐̏̆̓̉̎ ɉ̋́̃̉̎̓̏̎Ɋ  
0,01-πȟπς ̄ ɉς-τ ̍̌ πȟυϷ ̨̨̨̆̑̓̎̅Ɋ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐  
̎̆̍̆̒̆  πȟππυ-πȟπρ ̄-̎́̎  σ ̑̆̓ ̨̙̋̆Ƞ ̗̎̉̆̑̄̏̌̉̎ ɉ̒̆̑̍̉̏̎Ɋ  
̓ ̨̨̔̌̄̎̆ πȟππς-πȟππτ ̄-̎́̎  ̂ ̙̜̌  ̆̓̋̆ ̎̆̍̆̒̆  
̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ ς ̑̆̓ ̎̆̍̆̒̆  ̓ ̨̨̔̌̄̎̆  πȟπρ ̄-̎́̎  
σ ̑̆̓ ̨̙̋̆Ƞ ̉̎̒̓̆̎̏̎  ς ̍̌ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆ 
̂ ̙̜̌  ̆̓̋̆Ƞ ́̍̉̎̏̉̌̌̉̎̕ ɉ̞̔̉̌̌̉̎̕Ɋ ρπ ̍̌ ςȟτϷ 
̨̨̨̆̑̓̎̅̄̆ ̋ ̜̋̓́̍̑ ́ ̎̆̍̆̒̆ ̙̜̜̓́̍̌́̓̐  ςυπ ̍̌ ̎́̓̑̉̊ 
̨̨̖̌̏̑̉̅̎  ̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ ς ̑̆̓ ̓ ̨̨̔̌̄̎̆ Ƞ 
̃́̈̏̂̑́̌ ̓ ̨̨̔̌̄̎̆  ς ̍̌ ς ̑̆̓ ̨̙̋̆Ƞ ̗̉̎̎́̑̉̈̉̎ ɉ̒̓̔̄̆̑̏̎Ɋ 
̓ ̨̨̔̌̄̎̆ πȟπυ ̄-̎́̎  σ ̑̆̓Ȣ 
4. ̱ ̎̄̉̏̐̑̏̓̆̋̓̏̑̌́̑ȡ ̐ ́̑̍̉̅̉̎ ɉ̐̑̏̅̆̋̓̉̎Ɋ πȟςυ ̄-̎́̎ ρ 
̓́̂̌̆̓̋́̅́̎ σ ̑̆̓ ̋ ̨̎̎̆Ƞ ́̒̋̏̑̔̓̉̎  ς ̓́̂̌̆̓̋́̅́̎  σ ̑̆̓ 
̓ ̨̨̔̌̄̎̆ Ƞ ̓̑̏̋̒̆̑̔̓̉̎ πȟσ ̄-̎́̎ ρ ̋́̐̒̔̌́̅́̎ ς ̑̆̓ ̋ ̨̎̎̆ 
̎̆̍̆̒ ̆ υ ̍̌ ̋ ̜̋̓́̍̑ ́ ̞̓́̍̈̉̌́̓ ς ̍̌ ρςȟυϷ ̨̨̨̆̑̓̎̅̍̆̎ 
ς̍̌ ̂ ̙̜̌  ̆̓̋̆ ̎̆̍̆̒̆ ̋ ̜̋̓́̍̑ ́Ȣ 
5. ˎ ̜̉̏̑̆̏̌̏̄̉̋́̌  ̅ ̨̨̑̌̋ ̈́̓̓́̑  ȡ ̐ ̌́̈̍́ȟ ̝́̌̂̔̍̉̎ȟ 
̟̑̆̏̐̏̌̉̄̌̋̉̎ ɉ̑̆̏̍́̋̑̏̅̆̋̒Ɋ ̓ ̨̨̔̌̄̎̆ τππ ̍̌ ρ-ς̑̆̓ 
̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐Ȣ 
˙̉ ̨̉̎́̑̋̓̍̆̎̕ ̜̜́̔̑́̓̎ ̎́̔ ́̒̓́̑̅́ 
̎̆ ̗̠̜̊̑̏̐̑̏̓̆̋̉̌  ̋ ̍̆̋ ̜̍̎́ ̅ ̨̨̑̌̋ ̈́̓̓́̑ ̜̂̏̌̐ 
̜̜̓́̂̌́̅ȡ  
1. ̠ ̝̗́̌̉̊ ̜̜̋́̎́̌̎  ̜̂̌̏̋́̓̏̑̌́̑ȡ ̎ ̉̍̏̅̉̐̉̎ 
ɉ̎̆̍̏̓́̎ȟ ̎̉̍̏̓̏̐Ɋ πȟππρ-πȟππς ̄Ⱦ̒́  ̋ ̜̋̓́̍̑ ́ 
̙̜̜̓́̍̌́̓̐ ɉυ ̍̌ πȟπςϷ ̨̨̨̨̆̑̓̎̅̎  ̎̆̍̆̒̆  ̎̆̍̆̒̆ υϷ 
̟̄̌̋̏̈́ ̨̨̨̨̆̑̓̎̅̒̍̆̎ ̎̆̍̆̒̆ ˍ  ̇ ̎̆ ˓˓˓ ̨̎̆̍ 
̜̂́̌́̊ ̏ ̜̜̓̑̐ πȟσ-πȟφ ̄-̎́̎ ̑ τ ̒́  ̜̒́̊̎ ̨̙̋̆Ȣ 
2. ̱ ̎̓̉̏̋̒̉̅́̎̓̓́̑ȡ ̞ ̍̏̋̒̉̐̉̎ ̓ ̨̨̔̌̄̎̆ ρ-σ ̑̆̓ ςπ-σπ ̍̌ 
σϷ ̨̨̨̆̑̓̎̅̍̆̎ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ υ-ρυ ̋ ̎̅̆̊ 
̎̆̍̆̒̆  ςπ ̋ ̎̅̆̊   ς-ρπ ̍̌ σϷ ̨̨̨̆̑̓̎̅̍̆̎ ̂ ̙̜̌  
̆̓̋̆Ƞ̍̆̋̒̉̅̏̌ ̓ ̨̨̔̌̄̎̆ ς ̑̆̓ πȟς-πȟσ ̄ ̋ ̜̋̓́̍̑ ́ 
̓́ ̙̜̜̍̌́̓̐ȟ ̎̆̍̆̒̆ ̂ ̙̜̌  ̆̓̋̆ ̓ ̨̨̔̌̄̎̆ πȟρ ̄-̎́̎ σ ̑̆̓ Ƞ 
̍̉̌̅̑̏̎́̓ υɀρπ ̍̌ ρπϷ ̨̨̨̆̑̓̎̅̍̆̎ ̋ ̜̋̓́̍̑ ́ ̎̆̍̆̒̆ 
̙̜̜̓́̍̌́̓̐Ƞ ̝́̌́̕-̓̏̋̏̆̑̏̌̕ ̗̜́̆̓́̓ ɉ˒ ̨̃̉̓́̍̉̎Ɋ 
̓ ̨̨̔̌̄̎̆ πȟς ̄ ς ̑̆̓ ̨̙̋̆ ̎̆̍̆̒̆ ̂ ̙̜̌  ̆̓̋̆Ƞ ́̒̋̏̑̂̉̎ 
̜̙ ̜̜̌  5-ρπ ̍̌ υ-ρπϷ ̨̨̨̆̑̓̎̅̍̆̎ ̋ ̜̋̓́̍̑ ́ 

̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆ πȟυ-πȟψ̄ ̨̙̋̆Ȣ 
3. ̊ ̜̆̊̑̏̓̑̏̉̋́̌̕  ̨̒̆̑̌ ̅ ̨̨̑̌̋ ̈́̓̓́̑  ȡ ̐ ̗̉̑́̆̓́̍ 
ɉ̗̌̔̆̓́̍ȟ ̎̏̏̓̑̏̐̉̌Ɋ ̓ ̨̨̔̌̄̎̆ τ-ρς ̄-̎́̎ ̋ ̜̋̓́̍̑ ́ 
̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆ ̨̙̋̆ πȟτ-πȟψ ̄-̎́̎ ̓ ̨̨̔̌̄̎̆ σ ̑̆̓Ƞ 
̗̆̑̆̂̑̏̌̉̈̉̎ ̓ ̨̨̔̌̄̎̆  ςρȟυϷ ρπ-φπ ̍̌ ̨̨̨̨̆̑̓̎̅̎ ςππ ̍̌ 
̎́̓̑̉̊ ̨̨̖̌̏̑̉̅̎  ̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ ρ-ρȟυ ̒́ ́̓ 
̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ȟρ ̋̔̑̒̓́ ρπ-ςυ ̜́̂̌̅́̔̍̆̎Ƞ 
̨̨̋̆̌̆̒̒̎̅̆ ̂ ̙̜̌  ̆̓̋̆ υ-ρπ ̍̌ ςπ-σπ̋ ̎ ̋ ̨̌̆̍̎̅̆Ƞ 
̗̆̑̆̂̑̏̍̆̅̉̎  ρπ ̍̌ ̋ ̜̋̓́̍̑ ́  ̙̜̜̓́̍̌́̓̐Ƞ ̒̆̍́̋̒ 
̓ ̨̨̔̌̄̎̆ ς-σ ̙̜̓́̍ πȟρϷ ̨̨̨̨̆̑̓̎̅̎ ̍ ̜̜̑̎̎  ̑ 
̜̜̇́̑̓̒̎́ ς-σ ̑̆̓Ƞ ̗̄̌̉̉̎ ̓ ̨̨̔̌̄̎̆ πȟς ̄-̎́̎  σ-τ ̑̆̓ 
̨̜̓̌́̒̓̎́Ƞ ̋́̑̎̉̓̉̎ ̨̖̌̏̑̉̅ ɉ́̐̌̆̄̉̎Ɋ  ρπ ̍̌ ρπɀ20% 
̨̨̨̆̑̓̎̅̎ ςυπ ̍̌ ̎́̓̑̉̊ ̨̨̖̌̏̑̉̅̎  ̜̉̈̏̓̏̎̉̋́̌  
̨̨̨̨̆̑̓̎̅̒̍̆̎ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐Ƞ ́̍̉̎́̌̏̎ ̋ ̨̎̎̆ 
0,5-ρȟςυ ̄-̎́̎  σ ̑̆̓ ̨̙̋̆Ƞ ̐̉̋́̍̉̌̏̎ ̋ ̨̎̎̆  0,02-πȟπυ ̄-̎́̎  
2-σ ̑̆̓ȟ ̋ ̨̎̎̆  πȟπυ ̄-̎́̎  σ ̑̆̓ ̨̙̋̆Ȣ 
4. ˟ ̨̨̎̎  ̞̜̎̆̑̄̆̓̉̋́̌  ̨̍̆̓́̂̏̌̉̈̍̎ ̇́ ̜̒́̑̓́̓̎ 
̅ ̨̨̑̌̋ ̈́̓̓́̑  :  ̗ ̖̉̓̏̑̏̍ ˞ ɉ̗̉̓̏̍́̋Ɋ τ-ψ ̍̌ πȟςυϷ 
̨̨̨̨̆̑̓̎̅̎ ̂ ̙̜̌  ̆̓̋̆ ̎̆̍̆̒̆ ςππ ̍̌ ̎́̓̑̉̊ ̨̨̖̌̏̑̉̅̎  
̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐Ƞ 
́̋̓̏̃̆̄̉̎ ςυπ ̍̌ ρπ-ςπϷ ̨̨̨̨̆̑̓̎̅̎  ̋ ̜̋̓́̍̑ ́ 
̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆ υ ̍̌ τϷ ̨̨̨̨̆̑̓̎̅̎ ̂ ̙̜̌  ̆̓̋̆Ƞ 
̒̏̌̋̏̒̆̑̉̌ ςυπ ̍̌ 10-ςπϷ ̨̨̨̨̆̑̓̎̅̎  ̋ ̜̋̓́̍̑ ́ 
̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆ υ ̍̌ τȟςυϷ ̨̨̨̨̆̑̓̎̅̎ ̂ ̙̜̌  ̆̓̋̆Ƞ  
̅̉́̃̉̓̏̌ ρπ-ςπ ̍̌ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ȠÁ-
̗̖̄̌̉̆̑̉̌̏̒̏̑̉̌̏̌̉̎̕̕ ̓ ̨̨̔̌̄̎̆ ɉ̄̌̉́̓̉̌̉̎Ɋ ρ ̄-̎́̎ 
̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ σ ̑̆̓Ƞ ̑̉̂̏̋̒̉̎ ρπ-ςπ ̍̌ ςϷ 
̨̨̨̨̆̑̓̎̅̎ ̋ ̜̋̓́̍̑ ́  ̠̂́̔ ́ ̜̜̈̐ ̎̆̍̆̒̆ ̙̜̜̓́̍̌́̓̐Ƞ 
̌̉̐̏̊ ̜̙ ̜̜̌ ɉ̗̓̉̏̋̓́̉̅ȟ ̂̆̑̌̉̓̉̏̎ȟ ̓̉̏̄́̍̍́ȟ 
̞̒̐́̌̉̐̏̎Ɋ  πȟφ ̄-̎́̎ ̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐ ̎̆̍̆̒̆  πȟς-
πȟφ ̄-̎́̎ ̨̙̋̆Ȣ 
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˕̙̠̜̆̍̉̌  ̝̉̎̒̔̌̓̐̆̎ ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓́̑̅  
̨̂́̈̉̒̓ ̨̄̉̐̏̓̆̎̈̉̃̓ ̨̆̍Ȣ  
˕̝̎̒̔̌̓ ̨̨̋̆̈̎̅̆̄ ̨̄̉̐̏̓̆̎̈̉̃̓ ̠̜̓̆̑́̐̉̎ ̍́ ̜̒́̓-
̜̍̉̅  ̇́̑́ ́̓̓́̎ ́̎ ́̊̍́ ̜̎̅́ ̜ ̗̜̆̑̆̂̑́̌̅ 
̜̜́̎́̊̎́̌̍̎ ̅̆ ̨̄̆̊̎ ̝̜̏̐̓̉̍́̌̅ ̒̓́̔Ȣ ˍ-̜̅ 

̓ ̍̆̎̅̆̓̔ ̨̨̅̒ ̂́̒ ̍̉ ̜̜̜́̎́̊̎́̌̍̎  ̂́̒̓́̐ ̜ 
̇́ ̜̅́̊̎́ ɉ̜́̑̓̆̑̉̏̋̌̆̑̏̓̉̋́̌  ̨̑̅̒ 
̜̜́̔̑̌ ̜̎́ȟ̠̜̄̉̐̆̑̓̏̎̉̌  ̠́̎̄̉̏̐́̓̉ ́ȟ̂́̒ ̍̉ 
̜̜̜́̎́̊̎́̌̍̎ ̠̗̠̜́̔̓̏̑̆̄̔̌̉̌  ̇́ ̜̅́̊ ̇ ̎̆ 

̜̋̏̌̌́̓̆̑́̌̅ ̜̜́̎́̊̎́̌̍̎  ̍ ̨̨̨̨̙̍̋̎̌̄̎̆Ɋȟ̨̝̉̎̒̔̌̓̓  
̂́̒̓́̌̔ ̔́ ̜̜̓̎́ ̇ ̎̆ ̜̐́̓̏̄̆̎̆̓̉̋́̌  ̎ ̒ ̜́̒̎́ 
̜̜̂́̌́̎̒̓Ȣ 
˕̨̎̓̆̎̒̉̃̓ ̠̓̆̑́̐̉ ̂ ̨̨̨̌̍̎̅̆̄ ̎́̔ ́̒̓́̑ ́ ˍ- ȟ́̇ ̨̑̆̋̓  
̜̜̇̉̑̌̔ ̨̨̨̇̉̌̄̎̆ ɉ˓˓˓Ɋȟ ̞̌̆̋̓̑̏̋́̑̅̉̏̄̑́̍̍́ 
ɉ˪˗ːɊ̜̇́̈̂́̌́̑̎́ȟ ̜̏̑̓́̌  ̄̆̍̏̅̉̎́̍̉̋́ 
̇́ ̜̅́̊̎́ȟ̜́̊̎́̌̍̅́ ̜ ́̎ ̋ ̨̌̆̍̎̆ȟ̜̍̉̎̔̓̓  ́̎ 
̋ ̨̌̆̍̎̆ȟ̗̝̜̆̑̆̂̑́̌̅ ̄̆̍̏̅̉̎́̍̉̋́ ́ɉ ̜̜́̎́̊̎́̌̍̎  
̜̜̒̈ ̜̓  ̜̜̇̌̅́̍̅ ̜Ɋ ̜̅̉̎́̍̉̋́̌  ̂́ ̜̌́̔ ̜̇́̒́̊̅Ȣ 
˒̄̆̑ ̅̆ ̠̜̎̆̃̑̏̌̏̄̉̌  ̂ ̨̌̍̅̆ ˍ-̜̅ ̨̙̌̆̊̓̎ ̜́̃̓̏̍́̓̓ 
̍̏̎̉̓̏̑̉̎̄ ̂̏̌̍́̒́ȟ ́̎ ̜̜̜̒̍ ̍̆̎ ˓˓˓-̜̎ ̨̑̂̑ σ 
̒́ ́̓̓́ ̙̌̆̔ ̋̆̑̆̋Ȣ˟ ̨̨̔̌̋̓̋ ̍̏̎̉̓̏̑̉̎̄ ˍ-̜̎  ̅̆̓̓̆̎ 
̜̓̒ ̇̏ ̜̜́̑̌́̔ ̍̆̎ ̓ ̨̍̆̎̅̆̔̎ ̋ ̨̑̒̆̓̆̅ ̇ ̎̆ 
̨́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ ̨̆̍̅ ̗̠̋̏̑̑̆̋̉̌́̔ ́ ̋ ̨̍̆̋̓̆̒̆̅Ȣ  
˕̝̎̒̔̌̓ ̨̋̆̈̎̅̆ ̨̨̨̙̂̑̎ ̓ ̨̔̌̋̓̆  ˍ-̜̎  ̇̏ ̜̜́̑̌́̔ ̓̆̋ 
́̎́ ̄̉̐̆̑̓̏̎̉̋̓̆̑̅̆ ́̎́ ̆̍̆̒ ̎̏̑̍̏̓̏̎̉̋̓̆̑̅̆ ̅̆ 

̂́ ̜̜̌́̎́̅Ȣ˙ ˓ˎ-̜̎  ̇̆̅̆̌̅̆̔  ̨̨̋̆̈̎̅̆̄ ˍ-̜̎  ̨̒̆̂̆̂ 
̍̉ ̜̜̜́̎́̊̎́̌̍̎  ̠̗̠̜́̔̓̏̑̆̄̔̌̉̌  ̂ ̜̜̜̈̌̒ȟ̂́̒ 
̨̨̨̙̌̋ ̜̜̜̒̍̎  ̇̏ ̜̜́̑̌́̔ȟ̜̍̉̅  ̨̨̂̆̌̄̌ ̂ ̨̨̨̌̄̎   
̂ ̜̜̜̈̌̒ȟ ́̎ ̜̜̒́̑̒̔̎̅́ ̎̏̑́̅̑̆̎́̌̉̎ ̅̆ ̨̨̄̆̊̎  
̇̏ ̜̜́̑̌́̔ȟ̨̒̓̑̆̒̒̓̋ ̇́ ̅́̊ ̨̨̋̆̈̎̅̆̄ ̜̓́̒̍́̌̅́̔ ̜̂̏̌̔ 
̍ ̨̍̋̎Ȣ˕̙̠̜̆̍̉̌  ̨̝̉̎̒̔̌̓̓  ̨̓̋̑ ̇ ̎̆ ̇̆̅̆̌ ̜̜̒́̓̒̎̅́ 
ˍ -̜̎  ̅̆̓̓̆̎ ̜̓̒ ̓ ̨̍̆̎̅̆̔ ̂́̊ ̜́̌́̅Ȣ ˍ̜̑̓̆̑̉́̌̅ 
̠̜̄̉̐̆̑̓̆̎̈̉̎   ̂ ̌ ̇́ ̜̅́̊ ̂́̒ ̜̜̍̉̎  ̑̓ ̨̑̌ 
̜̜́̎̓́̍̑̌ ̜̜́̑̎́̒̎ ȟ ̇ ̑̆̋ȟ ̂ ̊̑̆̋ ̇ ̎̆ ̓Ȣ̂ 

́ ̜̜̈́̌́̑̎  ̠̜̐̆̑̔̈̉̎̕  ̜́̅̆̋̃́̓̒̈ ̇́ ̜̅́̊̎́ 
̨́̅́̐̓̉̃̓ ̜̇́̔́̂Ȣ 
˕̙̠̜̆̍̉̌  ̝̜̉̎̒̔̌̓̓ ̜̓́̒̍́̌̅́̔ ̨̨̋̆̈̎̅̆̄ ˍ-̜̎  
̠̂́̔̌́̐ ̇̏ ̜̜́̑̌́̔ ̜̂̏̌̇́̍  ̜̏̌́̊̌ ̨̂̆̌̄ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ˓̏ ̜́̑ ˍ-̜̎  ρ ̓ ̨̔̌̋ ̋ ̨̌̆̍̎̅̆ ̒́ ̜̓́̌̔ 
̜̂̏̌̇́̍ ̜̏̌́̊̒̈ ́̋̓̏̑̕ ̜̂̏̌́̅Ȣˍ-̜̎  ̨̂̑̅̆̎ 
̇̏ ̜̜́̑̌́̔ ̂́̒ ̜̜̍̉̎  ̨̨̨̒̎̔̎̆ ̇ ̎̆ ̂́̒ ̨̨̨̙̌̋ ̜̜̜̒̍̎  
̇̏ ̜̜́̑̌́̔̎́ ̜́̌̐ ̨̋̆̌̆̅Ȣ 
˕̙̠̜̆̍̉̌  ̨̝̉̎̒̔̌̓̓  ̨̓̋̑ ̋̆̈̆ ̨̎̅̆ ˍ-̜̎  ̓ ̍̆̎̅̆̔ 
̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄ ̇̆̅̆̌ ̍̉̏̋́̑̅ ̜̜̉̎́̑̋̓̎̕  
̜̅́̍̔̍̆̎ȟ ̋̐̆ ̨̨̨̒̎̔̍̆̎ȟ̇̆̅̆̌ ̒̏̌ ̜̙̜́̑̎́̌  
̨̨̨̨̇̆̓̋̌̋̒̈̅̋̐̆̎ȟ̋̆̔̅̆ ̂ ̨̨̌̍ ̜̜́̏̑̓́̒̎  
̗̠̜̅̉̒̒̆̋̉̒̍̆̎ȟ̅̆̋̏̍̐̆̎̒̉̑̌̆̎̄̆̎ ̨̇̑̆̋̓̋ 
̨̨̨̨̇̆̓̋̌̋̒̈̅̋̐̆̎ȟ̂ ̨̊̑̆̋̓  ̇̆̅̆̌ ̈́ ̜̜̍̅́̌̔̍̆̎ 
̙́ ̜̜̑̌ ́̎ ̜̂̏̌̔ ̅́ ̍ ̨̍̋̎Ȣ 
˕̝̎̒̔̌̓ ̜̅́̍ ́̎̎́̎ ̨̋̆̊̎ ˍ-̜ ̨̂̑̅̆̎ ̇̏ ̜́̑̌́ ́̎ 
̇́ ̅́̊̅́ ɉ˞ˍ Єςππ-ςςπ ̍̍ ̒Ȣ̂ȢȠ ˑˍ Єρρπ-ρςπ ̍̍ ̒Ȣ̂ȢɊ ́̎ 
̜̜̜̒̍̎ ́̂́̊̌́̐ȟ́ ̜̜̑̎̅́̐ ̙́̍́̍̆̎ ρπ-ρυϷ ̓ ̍̆̎̅̆̓̔ 

̋̆̑̆̋Ȣˎ ̌ ̔́ ̜̓̓́ ̎́̔ ́̒̓́̑̅́ ̇́ ́ ̠̜̎̆̃̑̏̌̏̄̉̌  
̈́ ̜̜̍̅́̎̔̌́̑̅  ̐́̊̅́ ̂̏̌̔ ̍ ̨̨̨̨̙̍̋̎̌̄̎ ́̓́  ̂́ ̜̌́̔ 
́̇̆̓Ȣː̨̉̐̏̓̆̎̈̉̃̓ ̅ ̨̨̑̌̋ ̜̈́̓̓́̑̅ ̜́̂̌̅́̔ ̨̋̆̈̎̅̆ ˍ-

̜̎  ̓̆̈ ̓ ̨̍̆̎̅̆̔ ̜̍̉̅  ̙̠̜̉̆̍̉̌  ́̊̍́ ̜̜̎  
̠̜̐̆̑̔̈̉̌̕  ̂ ̜̜̜̈̌̒̎́ ̠̜̎̆̃̑̏̌̏̄̉̌  ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̋̓  
̇̏ ̜̜́̑̌́̔̎́ ̜́̌̐ ̨̋̆̌̆̅Ȣ ˞̜̏̎̅ ̓́̎ȟ̜̍̉̌  
̜̜́̎́̊̎́̌̍̅ ̓ ̑́ ̜̓ ̅̆ ̄̆̊̅̆ ̒́ ̓́̔ ̨̙̎  ̨̄̉̐̏̓̆̎̈̉̃̓ 

̨̆̍̅ ̙ ̨̨̎̆̄̈̄ ̨̆̍̅̋ ̆̒̆̐̐̆̎ ̜́̂̌̅́̔ ́̇̆̓ȡ 
ρȢ˓ ̨̑̆̋̓  ̝̜̏̐̓̉̍́̌̅ ̇ ̜̍̒ ̅̆ ̨̄̆̊̎ 
̒́ ̓́̔ȟ ̜̜́̎́̊̎́̌̍̎  ̜̍̉̎̔̓̓  ̋ ̨̨̌̆̍̎  ̨̐́̑́̍̆̓̑̌̆̑̎ 
̜́̎ ̓́̔ ɉІ σ ̌ɊȢ 
ςȢ ˍ̜̊̎́̌̍̅́ ̜ ́̎ ̋ ̨̌̆̍̎ ̒̓́̔Ȣ 
σȢ ˞˓ ̜̜́̌̐̓ ̅̆ ̨̄̆̊̎̅̆ ̒̓́̔ ɉ̏̑̓́ ̜ ̜̍̉̌  
̠̜́̑̓̆̑̉̎  ̜̅̉̒̓́̌̅ ̂ ̨̨̌̄̎ ̈̆̑̓̓̆̄̆̎̅̆- 70-80%-̜ 
̜̜́̌̐̓).   

˓ ̑̆̋- ̜̜́̎̓́̍̑̌ ̂ ̜̜̜̈̌̒̓́̑̅  ̜̐́̓̏̄̆̎̆̓̉̋́̌  
̍ ̨̎̎ ̗̠̋̏̑̑̆̋̉̌́̔ ̍́ ̜̒́̓̎̅́ȟ ́̎ ̜̜̜̜̒̍̎  ̜́̓̓ 

̋ ̨̨̓̆̑̌̔̍̆̎ ̙́ ̜̜̑̌ ́̎ ̍̉ ̨̉̎́̑̋̓̎̅̆̕ ̨̋̆̌̆̒ 
̨̄̉̐̏̓̆̎̈̉̃̓ ̅ ̨̨̑̌̋ ̈́̓̓́̑ ̋ ̨̑̒̆̓̌̄̆̎ȡ 
- ̋́̐̓̏̐̑̉̌ ɉ̋́̐̏̓̆̎ȟ ̋̏̓̏̐̉̌ȟ ̓̆̎̈̉̏̍̉̎Ɋ -
̜̙̜́̎̄̉̏̓̆̎̈̉̎́̊̎́̌̅̑̔ ̨̆̑̍̆̎̓̓̕  ̜̉̎̄̉̂̉̓̏̑ȡ πȟπςυ-
πȟπυ ̄ ̨̙̋̆ ̎̆̍̆̒̆ ̨̓̌ ̜́̒̓̎́Ȣ˟̨̌ ̜́̒̓̎́ ̜́̂̌̅́ ́̎̅́ 
̨̄̉̐̏̓̆̎̈̉̃̓ ̨̒̆̑ ρπ̍̉̎̔̓̓́̎ ̨̋̆̊̎ ̜̂́̒̓́̌́̅Ƞ 
- ̞̎́̌́̐̑̉̌ ɉ̂̆̑̌̉̐̑̉̌ȟ ̉̎̃̏̑̉̌ȟ ̑̆̎̉̓̆̋ȟ ̞̅̎̉̓ȟ ̞̎́̍ȟ 
̞̎́̎-˘˙ȟ ̞̎́̐ȟ ̞̎́̐̑̉̌ȟ ̞̎̃́̒Ɋ ́̎̄̉̏̓̆̎̈̉̎ ̜̙̜́̊̎́̌̅̑̔  
̨̆̑̍̆̎̓̓̕  ̜̉̎̄̉̂̉̓̏̑ȡ  ̋ ̜̋̓́̍̑ ́  ̞̎́-̐̑̉̌́̓ πȟππρςυ ̄ 
̍ ̙̌̆̑̅̆ υ ̍̉̎̔̓ ̋ ̨̌̆̍̎̅̆ ̨̑̂̑ φ ̒́ ́̓ ̜̒́̊̎Ƞ  
- ̋̌̏̎̉̅̉̎ ɉ̄̆̍̉̓̏̎ȟ ̋́̓́̐̑̆̒́̎ȟ ̋̌̏̆̌̉̎̕Ɋ -̜̏̑̓́̌  ́ς 
̗̜̜́̅̑̆̎̏̑̆̆̐̓̏̑̎   ̠̜̒̓̉̍̔̌̓̏̑ȡπȟπππρυ-πȟπππσ ̄ ̨̓̌ 
̜́̒̓̎́ɉ ̨̒̆̑ ςπ-τπ ̍̉̎̔̓̓́̎ ̨̋̆̊̎ ̜̂́̒̓́̌́̅ȢɊȟ πȟυ-ρȟυ ̍̌ 
πȟπρϷ ̨̨̨̆̑̓̎̅̍̆̎ ̂ ̙̜̌  ̆̓̋̆ ̎̆̍̆̒̆ ̨̓̆̑ ̜́̒̓̎́Ȣ πȟυ-ρ ̍̌  
̨̋̌̏̎̉̅̉̎̅ πȟπρϷ ρπ-ςπ̍̌ ̎́̓̑̉̊ ̨̨̖̌̏̑̉̅̎  
̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ ̋ ̜̋̓́̍̑ ́ ̠̜̂́̔̌́̓̐ ɉυ-6 
̍̉̎ ̋ ̨̌̆̍̎̅̆Ɋ ̓́ ̜́̊̎̅́̔ ́ ̜̂̏̌́̅Ȣ ˍ-̜̎  ̓ ̨̍̆̎̅̆̔ 
̨̙̂̑̎̆̆ ̍̉̎̔̓̓́̎ ̨̋̆̊̎ ̜̜̂́̒̓̌̐ τ-φ ̒́ ́̓ ́ ̜̜̒̏̈̌́̅Ȣ  
- ̂̆̎̈̏̄̆̋̒̏̎̉̊ ɉ̄̆̋̒̏̎̉̊ ˎɊ - ̙̜̄́̎̄̌̉̂̌̏̋̓́̔ ̓ ̨̒̌ȡ 
0,0125-πȟπςυ ̄ ɉπȟυ-ρ ̍̌ ςȟυϷ ̨̨̨̆̑̓̎̅Ɋ ̂ ̙̜̌  ̆̓̋̆ ̎̆̍̆̒̆ 
̨̓̆̑ ̜́̒̓̎́ȟ ́̇̆̓ ̂̏̌ ́̎ ̇́ ̅́̊̅́ ̜́̊̓́̌̐ ̨̆̎̄̈̔̄̆ 
̜̂̏̌́̅Ȣ ɉ̋ ̨̎̎̆ σ-τ  ̛̗̠̉̎̆̋̉ ɊȠ 
- ̐̆̎̓́̍̉̎ ɉ́̈́̍̆̓̏̎̉̊ ̨̂̑̏̍̉̅Ɋ - ̙̜̄́̎̄̌̉̏̂̌̏̋̓́̔ ̓ ̨̒̌ 
: 5% 0,2-πȟυ ̍̌  ̨̨̨̨̆̑̓̎̅̎ ςπ ̍̌ ̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̆̑̓̎̅̍̆̎ 
̎̆̍̆̒̆ υϷ-̜̅  ̟̄̌̋̏̈́̍̆̎ ̜̜́̑́̌́̒̓̑̐ ̋ ̜̋̓́̍̑ ́ 
̠̜̂́̔̌́̓̐ ̨̨̨̆̎̄̈̍̈Ȣ υϷ πȟυ-ςȟπ ̍̌  ̨̨̨̨̆̑̓̎̅̒̎ ̂ ̙̜̌  ̆̓̋̆ 
̅̆ ̨̆̎̄̈̔̄̆ ̜̂̏̌́̅Ȣ  
˕̙̠̜̆̍̉̌  ̝̉̎̒̔̌̓̐̆̎ ̜̜́̔̑́̓̎ ̎́̔ ́̒̓́̑̅́ ́̊ ̜̎ 
̠̜́̑̓̆̑̉̌  ̠̄̉̐̏̓̆̎̈̉ ̜̅́̍̒́  ̇̆̅̆̌ ̍̉̏̋́̑̅ ̜̉̎́̑̋̓̎̕ 
̇ ̎̆ ̇ ̨̑̆̋̓  ̨̨̜̈̍̆̓̎  ̜̇̌̅́̍ ̗̠̜̅̆̋̏̍̐̆̎̒́̉̒̎ 
̇̏ ́ ̙̜ ́̑̔ ̋̆̑̆̋Ȣ 
ˍ -̜̎ ̇̏ ̜́̑̌́̓̔ ̜̍́̒́̓̎̅́ ̜̜́̂̌̅́̊̅:  
- ̅̏́̍̉̎̕ ɉ̅̏̐́̍̉̎ȟ ̅̏̐̍̉̎Ɋ -̨̙̆̓̋ ̜̎̆̊̑̏̍̆̅̉́̓̏̑̌  
̨̑̅̒̋̆ ̒̆̑ ̨̆̓̆̓̎  ̠̜́̅̑̆̎̆̑̄̉̌  ̓ ̨̒̌ȡ πȟπςυ-πȟς ̄ ɉπȟυϷ 

̎̆̍̆̒̆ τϷ ̨̨̨̆̑̓̎̅Ɋ ̅ ̨̨̑̌̋ ̜̈́̓̓ ̒ ̊̋̆̒ ρςυ ̎̆̍̆̒̆ τππ ̍̌ 
υϷ ̟̄̌̋̏̈́ ̨̨̨̨̆̑̓̎̅̒̍̆̎ ̎̆̍̆̒̆ ̎́̓̑̉̊ ̨̨̖̌̏̑̉̅̎  
̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ ̜̜́̑́̌́̒̓̑̐ ̋ ̜̋̓́̍̑ ́ 
̙̜̜̓́̍̌́̓̐ȟ̠̉̎̔̈̉̕ ̜̒̆̋̔̎̅̎́ ρπυ ̍̋̄Ⱦ̋̄ 
̜̜̇̌̅́̍̅ ̐̆̎ ̨̨̨̆̎̄̈̌̆̅ ɉ̓ ̨̨̔̌̋̓̋ ̍ ̨̙̌̆̑ πȟτ-0,8 
̄ɊȢˑ ̨̨̑̌̋ ̜̈́̓̓  ̨̒̆̑ ̓̆̈ ̜̅́̍̉̅ ̇ ̎̆ ̠̜̉̎̔̈̉̎̕ 
̓̏ ̓́̓ ́̎̎́̎ ̒̏  υ-ρπ ̍̉̎̔̓̓́̎ ̨̋̆̊̎ ̜̜̇̏̊̌́̅Ƞ 
- ̐̑̆̅̎̉̈̏̌̏̎ ̗̜̄̆̍̉̒̔̋̉̎́̓ ɉ̒̏̌-̔̅̆̋̏̑̓̉̎Ɋ - 
̟̜̄̌̋̏̋̏̑̓̉̋̏̒̓̆̑̏̉̅̓  ̅ ̨̨̑̌̋ ̈́̓ȡ πȟπυ-πȟρυ ̄- ̎́̓̑̉̊ 
̨̨̖̌̏̑̉̅̎  ̜̉̈̏̓̏̎̉̋́̌  ̨̨̨̨̆̑̓̎̅̒̍̆̎ȟ υϷ ̟̄̌̋̏̈́̍̆̎ 
̋ ̜̋̓́̍̑ ́ ̙̜̜̓́̍̌́̓̐Ƞ 
- ̄̔̓̑̏̎ -ˍ -̜̎   ̋ ̨̌̆̍̅̋ ̇̏ ̜̜́̑̌́̔̎ ̜́̍̓̉̓̎ 
̜̃́̈̏̓̏̎̉̋́̌  ̅ ̨̨̑̌̋ ̈́̓ȟɉςȟῡ ̓́̂̌̆̓̋́ ̎̆̍̆̒̆ χ 
̙̜̓́̍Ɋ̓ ̨̨̔̌̄̎̆ ς ̑̆̓ ̨̙̋̆ ̎̆̍̆̒̆ ̓ ̨̨̔̌̄̎̆ υ̍̄ ɀ̎ ́̎ ς ̑̆̓ 
̋ ̜̋̓́̍̑ ́ ̎̆̍̆̒̆ ̂ ̙̜̌  ̆̓̋̆ ̜́̂̌̅́̔ ́Ƞ 
˙̉ ̜̜̉̎́̑̋̓̎̕  ̗̜̅̉̆̑̆̎̉́̌̅̕̕  ̨̆̍̎ ̓́ ̜̜́̊̎̅́̔̅ 
̓́ ̅́̔̅́ ̙̜̂́̒̓́̔ ̜̐́̓̏̄̆̎̆̓̉̋́̌  ̖̍̆́̎̉̈̍ ̜̙̂̏̊̎́ 
̇ ̨̨̨̑̄̈̌̆̅ȡ̝̉̎̒̔̌̓ ̨̨̑ ̠̜́̑̓̆̑̉̌́̑̅  ̈́ ̜̍̅́̎̔ 
̎ ̨̓̉̇̆̒̎̅̆ ̜̅́̍ ́̎ȟ̞̠̜̋́̑̅̉̏̍̂̏̌̉̌ ȟ̜̌́̋̔̎́̑̌ ̇ ̎̆ 
̓́ ̜́̊̎̅́̌̍́ ́̎Ⱦ́̑́̌́̒ ̨̄̆̎̆̈Ȣ˕̨̝̎̒̔̌̓̓  
̞̜̓̉̏̐́̓̏̄̆̎̆̓̉̋́̌  ̨̓̉̐̎ ̨̙̋̆̆̎̅ ̜́̒̐́̐̓-̜̋̌̉̎̉̋́̌  
̈̆̑̓̓̆̔̍̆̎ ̨̈̆̑̓̓̆̌̐ȟ̜̏̒̅́̎ ̨̋̆̊̎ ̗̜̅̉̆̑̆̎̉́̌̅̕̕ 
̠̓̆̑́̐̉ ̓́ ̜̜́̊̎̅́̌́̅Ȣ 
˟ ̜̜̇̑̍̅́̍́ȡ 
˕̙ ̠̜̆̍̉̌  ̝̉̎̒̔̌̓̓É  ̇̆̅̆̌ ̋̆̈̆ É̎̅̆ ˍ-̅  ̜
̗̠̜̋̏̑̑̆̋̉̌́̊̓̎ ̈́̍́̎́̔̉ ̓ ̒É̌ ̗̜̆̑̆̂̑́̌̅ ́̎ 
̜̜́̊̎́̌̍̅ ̜́̌̐̎́ ̋̆̌̓É̑̔̄̆ȟ̙̠̜̉̆̍̉̌  ̈́ ̜̍̅́̎̔ 
̙̏́ ̜̎ ̙̆̋̓̆̔̄̆ȟ̍̉ ̜̜̈́̓̎  ̠̄̉̐̏̋̒̉ ́ ̓ ̈É̍̅É̌É̄É̎ 
̇̏ ̜́̑̌́̓̔ ́ ̜̂́̓̓́̌ ́̎Ȣˍː ̋̆̈É̎̅̆̄É ̙̠̜̉̆̍̉̌  
̝̉̎̒̔̌̓̓É  ̂́̈̉̒̓É ̜̍̆̅̉̋́̍̆̎̓̏̈̅ ̆̍É̎É  ̇́̒́̌ ́̎ 
́̌̄̏̑̉̓̍É ́̈́ ̒̓́̎ ˝̜̜̆̒̐̔̂̌̉̋́̒̎  ̜̅̆̎̒́̔̌  ̒́ ̓́̔ 
̓ ̇É̑̉̂̆̒É̎̅̆ ̏̌̅́̎̔ ́ ̏̌̇̆̓É̍̅É ̠̜́̑̍́̋̏̌̏̄̉̌̕  
̅ ̑É̌̆̑̄̆ ̎̆̄É̈̅̆̌̄̆̎Ȣ 
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˝̟̆̈̍̆ȡ  ˏ ̝̒̓́̓̆ ̐̑̉̃̆̅̆̎ ̜̌̉̓̆̑́̓̔̑̎̊ ̏̂̈̏̑ȟ ̠̜̐̏̒̃̆̎̎̊̚ ̐̑̏̂̌̆̍̆ ̠̃̆̅̆̎̉ ̝̜̖̂̏̌̎ ̒ ̙̘̉̆̍̉̆̒̋̉̍ ̝̉̎̒̔̌̓̏̍ ̉ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̆̊Ȣ ˜̜̑̆̅̒̓́̃̌̆̎ ̜̒̏̃̑̆̍̆̎̎̆ ̖̜̐̏̅̏̅ ̋ ̟̃̆̅̆̎̉ ̅́̎̎̏̊ ̜̄̑̔̐̐ ̗̐́̉̆̎̓̏̃ ̒ ̘̔̆̓̏̍ ̃̏̈̑́̒̓́ ̉ 
̏̎̏̃̏̊̕ ̐́̓̏̌̏̄̉̉Ȣ ˛̜̂̒̔̇̅̆̎ ̜̃̏̐̑̏̒ ̏ ̒̎̉̇̆̎̉̉ ̜̙̐̏̃̆̎̎̏̄̏ ˍˑȟ ̒̓̆̐̆̎̉ ̆̄̏ ̗̑̆̅̔̋̉̉ ̅̏ ̝̏̐̓̉̍́̌̎̏̄̏ ̠̔̑̏̃̎ȟ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̘̠̎́̈̎́̆̎̉ ̉ ̒̑̏̋̉ ̘̎́́̌́ ́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎̏̊ ̓̆̑́̐̉̉ ̃ ̏̒̓̑̏̊ ́̈̆̕ ̝̉̎̒̔̌̓́ȟ ́ ̓́̋̇̆ ̝̒̓̆̐̆̎ ̆̆ 
́̄̑̆̒̒̉̃̎̏̒̓̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̉ ̙̘̆̍̉̆̒̋̉̊ ̝̉̎̒̔̌̓ȟ ́ ̝̠̑̓̆̑̉́̌̎́ ̄ ̠̉̐̆̑̓̆̎̈̉ȟ ̂ ̠́̈̉̒̎́ ̠̓̆̑́̐̉ 
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MODERN METHODS TREATMENT AT BY A HYPERPIESIS WITH AN ISCHEMIC STROKE 

 
Resume: In the article we present the literature review on the problem of managing patients with ischemic stroke and hypertension. We 
present contemporary approaches to the management of these patients according to age and background pathology. We discuss the 
reduction of high blood pressure, the degree of its reduction to an optimal level, the need for the appointment and dates of commencement of 
antihypertensive therapy in the acute phase of stroke and its degree of aggressiveness.  
Keywords : ischemic stroke, arterial hypertension, base therapy 
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ˍȢˍȢ ˍˏ˝ˍ˙˒˚˗˛1ȟ ˕Ȣ˚Ȣ ˥ˠˢ˟˕˚ˍ2ȟ ˏȢˏȢ ˥ˠˢ˟˕˚2ȟ ˗Ȣ˛Ȣ˥ˍ˝˕˜˛ˏ3ȟ ˑȢ˥Ȣ˓˒˟˜˕˞ˎˍ˖3ȟ ˝ȢˡȢˬˢ˕˚3 

ˤ̆̑̎̏̍̏̑̒̋̉̊ ː̜̏̒̔̅́̑̒̓̃̆̎̎̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˜Ȣ˙̜̏̄̉̌ȟ ̄Ȣ ˚̉̋̏̌́̆̃1 
˛̅̆̒̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ȟ ̄Ȣ ˛̅̆̒̒́2 

˗̖́̈́̒̋̉̊ ̊ ̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕3 
 

ˤˍ˞˟˛˟ˍ ˏ˨ˬˏ˘˒˚˕ˬ ˢ˝˛˚˕ˤ˒˞˗˛ː˛ ˚˒ˍ˟˝˛ˡ˕ˤ˒˞˗˛ː˛ ːˍ˞˟˝˕˟ˍ  ˠ ˎ˛˘˩˚˨ˢȟ ˞˟˝ˍˑˍ˫˦˕ˢ   
ˢ˝˛˚˕ˤ˒˞˗˕˙ ˔ˍ˜˛˝˛˙ 

 
ˢ̘̑̏̎̉̆̒̋̉̊ ̈́̐̏̑ ̧̝̠̒̆̑̈̎́ ̍̆̅̉̋̏-̗̝̠̒̏̉́̌̎́ ̐̑̏̂̌̆̍́ ̃̒̌̆̅̒̓̃̉̆ ̙̉̑̏̋̏̊ ̧̑́̒̐̑̏̒̓̑́̎̎̎̏̒̓̉ ̉ ̠̒̎̉̇̆̎̉ ̗̝̒̏̉́̌̎̏̊ 
́̋̓̉̃̎̏̒̓̉ ̗̐́̉̆̎̓̏̃Ȣ ˢ̘̑̏̎̉̆̒̋̉̊ ̋̏̌̏̒̓́̈ ̙̉̑̏̋̏ ̧̑́̒̐̑̏̒̓̑́̎̎ ̃ ̜̙̐̑̏̍̌̆̎̎̏ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́, ̈́̐̏̑́̍̉ ̒̓̑́̅́̆̓ ̏̓ 
φω ̅̏ ωτϻ ̃̈̑̏̒̌̏̄̏ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̠̎́̒̆̌̆̎̉ ̉ ̏̓ υω ̅̏ χωϻ ̅̆̓̆̊ ̘̜̖̑́̈̌̉̎ ̜̖̃̏̈̑́̒̓̎ ̄̑̔̐̐Ȣ ˢ̘̑̏̎̉̆̒̋̉̊ ̈́̐̏̑ ̘̝̈̎́̉̓̆̌̎̏ 
̒̎̉̇́̆̓ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ȟ ́ ̓́̋̇̆ ̍̏̇̆̓ ̜̝̃̈̃́̓ ̠̈́̂̏̌̆̃́̎̉ ̠̐̑̍̏̊ ̙̋̉̋̉ȡ ̐̑̏̌́̐̒ȟ ̝̜́̎́̌̎̆ ̜̓̑̆̉̎̚ ̉ ̙̑́̒̉̑̆̎̉̆ 
̝̜̖̄̆̍̏̑̑̏̉̅́̌̎ ̃̆̎ȟ ̘̓̏ ̍̏̇̆̓ ̝̒̌̔̇̉̓ ̘̐̑̉̉̎̏̊ ̙̘̋̉̆̎̏̄̏ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ̞̎̋̏̐̑̆̈́ȟ ̌́̋̒́̓̉̃̎̏̊ ̂̏̌̆̈̎̉ ̉̈-̈́ ̐̆̑̆̅̏̈̉̑̏̃̋̉ 
̝̜̖̒̌́̂̉̓̆̌̎ ̐̑̆̐́̑́̓̏̃Ȣ 
ˎ̜̌̉ ̜̐̑̏́̎́̌̉̈̉̑̏̃́̎ ̝̜̑̆̈̔̌̓́̓ ̋̏̍̐̌̆̋̒̎̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉ ϊύ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍Ȣ ˑ̝̝̌̉̓̆̌̎̏̒̓ 
̠̈́̂̏̌̆̃́̎̉ ̝̋̏̌̆̂́̌́̒ ̏̓ ω ̅̏ χυ ̄̏̅́Ƞ ̝̝̅̌̉̓̆̌̎̏̒̓ ̈́̅̆̑̇̋̉ ̒̓̔̌́ ̝̋̏̌̆̂́̌̏̒ ̏̓ χ-̖ ̅̏ ϋ-̍̉ ̅̎̆̊Ȣ ˏ̏̈̑́̒̓ ̗̐́̉̆̎̓̏̃ 
̠̋̏̌̆̂́̌̒ ̏̓ 42-̓̉ ̅̏ ϊφ-̖ ̌̆̓ ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̒̏̒̓́̃̉̌ ψύȟψ Ͽ υȟϋχ ̄̏̅́ɊȠ ̗̌̉ ̍̔̇̒̋̏̄̏ ̐̏̌́ ̜̂̌̏ ψχ ɉϊφȟχϻɊȟ ̇̆̎̒̋̏̄̏ - 26 (37,7 
%). 
˗̏̍̐̌̆̋̒̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̟̘̃̋̌́̌̏ȡ ̙̟̐̏́̄̏̃̔ ̘̟̃̎̔̓̑̉̇̆̌̔̅̏̎̔ ̑˚-̟̍̆̓̑̉ ̐̏ ̍̆̓̏̅̉̋̆ ˤ̆̑̎̏̂̑̏̃̏̄̏ ˏȢ˚ȢȠ 
̞̟̈̏́̄̏̄́̒̓̑̏̅̔̏̅̆̎̏̒̋̏̐̉̕ ̐̏ ̠̏̂̆̐̑̉̎̓̏̊̚ ̍̆̓̏̅̉̋̆Ƞ ̅̃̏̊̎̏̆ ̓̆̒̓̉̑̏̃́̎̉̆ ̎́ ̖̆̌̉̋̏̂́̋̓̆̑̐̉̌̏̑̉ȡ ̓̆̒̓ ̎́ ̟̔̑̆́̈̎̔ 
̝́̋̓̉̃̎̏̒̓ ̉ ̍̉̋̑̏̒̋̏̐̉̑̏̃́̎̉̆ȟ ̙̜̖̏̋̑́̆̎̎ ̐̏ ː̉̍̈́ ̍́̈̋̏̃-̘̏̓̐̆́̓̋̏̃ȟ ́ ̓́̋̇̆ ̘̄̉̒̓̏̌̏̄̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̌̉̈̉̒̓̏̊ 
̇̆̌̔̅̋́Ȣ ˜̝̝̏̒̌̆̅̏̃́̓̆̌̎̏̒̓ ̠̏̂̒̌̆̅̏̃́̎̉ȡ ̐̏̒̌̆ ̠̏̐̑̆̅̆̌̆̎̉ ̠̔̑̏̃̎ ̋̉̒̌̏̓̎̏̒̓̉ ̘̇̆̌̔̅̏̎̏̄̏ ̒̏̋́ ̝̐̑̏̃̏̅̉̌́̒ ˪ːˑ˞ ̒ ̈́̂̏̑̏̍ 



 
 

43 

̂̉̏̐̒̉̊̎̏̄̏ ̍́̓̆̑̉́̌́ ̠̅̌ ̠̐̑̏̃̆̅̆̎̉ ̠̓̆̒̓̉̑̏̃́̎̉ ̎́ ˚˝ ̉ ̘̖̄̉̒̓̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̒̌̉̈̉̒̓̏̊ ̇̆̌̔̅̋́Ȣ ˕̒̒̌̆̅̏̃́̎̉̆ 
̝̐̑̏̃̏̅̉̌̏̒ ̔̓̑̏̍ȟ ̎́̓̏́̋̚ȟ ̘̆̑̆̈ υφ-υψ ̘́̒̏̃ ̐̏̒̌̆ ̐̏̒̌̆̅̎̆̄̏ ̧̐̑̉̍́ ̐̉̉̚Ȣ  
ˏ υττϻ ̘̒̌̔́̆̃ ̔ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍ȟ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̖̘̘̑̏̎̉̆̒̋̉̊̎̆́̓̑̏̉̆̒̋̉̕ ̊̄́̒̓̑̉̓ȟ ̜̋̏̓̏̑̊ 
̓̑̆̂̔̆̓ ̠̝̏̂̈́̓̆̌̎̏̄̏ ̋̏̍̐̌̆̋̒̎̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉ ̖̓́̋̉ ̗̐́̉̆̎̓̏̃ ̉ ̠̐̑̏̃̆̅̆̎̉ ̖́̎̓̉̆̌̉̋̏̂́̋̓̆̑̎̏̊ ̓̆̑́̐̉̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̖ ̘̑̏̎̉̆̒̋̉̊ ̈́̐̏̑ȟ ̖̘̑̏̎̉̆̒̋̉̊ ̘̎̆́̓̑̏̉̆̒̋̉̊̕ ̄́̒̓̑̉̓ȟ ̔̑̆́̈́.  
 
ˏ̃̆̅̆̎̉̆. 
˔́̐̏̑ȟ ̉̌̉ ̗̠̋̏̎̒̓̉̐́̉ȟ ̠̐̑̆̅̒̓́̃̌̆̓ ̒̏̂̏̊ ̖̘̟̑̏̎̉̆̒̋̔ 
̘̟̎̏̈̏̌̏̄̉̆̒̋̔ ̏̑̍̔̕ ɉ˗ υωȢπ ̐̏ ˙˗ˎ-ρπɊȟ ̠̋̏̓̏̑́ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̈́̅̆̑̇̋̏̊ ̒̓̔̌́ ̂̏̌̆̆ ̘̆̍ ̎́ τψ ̘Ȣ ˟́̋̉̍ 
̏̂̑́̈̏̍ȟ ̘́̒̓̏̓́ ̗̅̆̆̋́̉̉̕ ̍̆̎̆̆ σ ̑́̈ ̃ ̟̎̆̅̆̌ ̠̠̠̃̌̆̓̒ 
̜̏̂̆̐̑̉̈̎́̎̎̍̚ ̋̑̉̓̆̑̉̆̍ ̈́̐̏̑́ȟ ̜̔̒̓́̎̏̃̌̆̎̎̍ 
̜̍̆̇̅̔̎́̑̏̅̎̍ ̙̒̏̄̌́̆̎̉̆̍ Ⱥ˝̉̍̒̋̉̆ ̋̑̉̓̆̑̉̉  IIIȻ ̏̓ 
ςππφ ̄Ȣȟ ̏̅̎́̋̏ ̉̈̃̆̒̓̆̎ ̉ ̂̏̌̆̆ ̒̓̑̏̄̉̊ ̖̐̏̅̏̅ ̋ ̗̏̆̎̋̆ 
̙̠̎́̑̔̆̎̉ ̠̑̆̄̔̌̓̏̑̎̏̒̓̉ ̗̅̆̆̋́̉̉̕ȡ ̒ ̗̐̏̈̉̉̉ 
̖̑̏̎̏̉̈̉̏̌̏̄̉̉̕ȟ ̗̜̉̑̋́̅̉́̎̎̊ ɉ̘̜̏̋̏̌̏̒̔̓̏̎̊Ɋ ̑̉̓̍ 
̞̃́̋̔́̓̏̑̎̏̊ ̗̔̎̋̉̉̕ ̓̏̌̒̓̏̊ ̙̋̉̋̉ ̃ ̎̏̑̍̆ ̅̏̌̇̆̎ 
̝̠̒̏̐̑̏̃̏̇̅́̓̒ ̜̆̇̆̅̎̆̃̎̍ ̒̓̔̌̏̍ȟ ̝̒̌̆̅̏̃́̓̆̌̎̏ȟ ̒ 
̘̉̈̉̏̌̏̄̉̆̒̋̏̊̕ ̘̓̏̋̉ ̠̈̑̆̎̉ȟ ̈́̐̏̑̏̍ ̖̎̆̏̂̏̅̉̍̏ 
̘̝̒̉̓́̓ ̠̝̎̆̑̆̄̔̌̑̎̏̒̓ ̒̓̔̌́ ̒ ̘́̒̓̏̓̏̊ ̍̆̎̆̆ χ ̗̅̆̆̋́̉̊̕ 
̃ ̟̎̆̅̆̌ ɍρȟ ςɎȢ 
ˢ̘̑̏̎̉̆̒̋̉̊ ̈́̐̏̑ ɉˢ˔Ɋ ɀ ̧̝̠̒̆̑̈̎́ ̍̆̅̉̋̏-̗̝̠̒̏̉́̌̎́ 
̐̑̏̂̌̆̍́ ̃̒̌̆̅̒̓̃̉̆ ̙̉̑̏̋̏̊ ̧̑́̒̐̑̏̒̓̑́̎̎̎̏̒̓̉ ̉ 
̠̒̎̉̇̆̎̉ ̗̝̒̏̉́̌̎̏̊ ́̋̓̉̃̎̏̒̓̉ ̗̐́̉̆̎̓̏̃ɍ3]. 
ˢ̘̑̏̎̉̆̒̋̉̊ ̋̏̌̏̒̓́̈ ̙̉̑̏̋̏ ̧̑́̒̐̑̏̒̓̑́̎̎ ̃ 
̜̙̐̑̏̍̌̆̎̎̏ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ȟ ̈́̐̏̑́̍̉ ̒̓̑́̅́̆̓ ̏̓ςυ ̅̏ 
υπϷ ̃̈̑̏̒̌̏̄̏ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̠̎́̒̆̌̆̎̉ ̉ ̏̓ ρυ ̅̏ συϷ 
̅̆̓̆̊ ̘̜̖̑́̈̌̉̎ ̜̖̃̏̈̑́̒̓̎ ̄̑̔̐̐ ɍ4, 5, 6ɎȢ ˢ˔ ɀ ̃̓̏̑̏̆ ̐̏ 
̧̑́̒̐̑̏̒̓̑́̎̎̎̏̒̓̉ ̑́̒̒̓̑̏̊̒̓̃̏ ̝̐̉̆̃́̑̉̓̆̌̎̏̊̚ 
̜̒̉̒̓̆̍ ̃ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ȟ ̘́̒̓̏̓́ ̋̏̓̏̑̏̄̏ ̒ ρωως ̄Ȣ ̐̏ 
ςππτ ̄Ȣ ̘̝̔̃̆̌̉̉̌̏̒ ̂̏̌̆̆ ̘̆̍ ̃ ς ̑́̈́ ɍ7ɎȢ ˢ˔ ̘̝̈̎́̉̓̆̌̎̏ 
̒̎̉̇́̆̓ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ȟ ́ ̓́̋̇̆ ̍̏̇̆̓ ̜̝̃̈̃́̓ 
̠̈́̂̏̌̆̃́̎̉ ̠̐̑̍̏̊ ̙̋̉̋̉ȡ ̐̑̏̌́̐̒ȟ ̝̜́̎́̌̎̆ ̜̓̑̆̉̎̚ ̉ 
̙̑́̒̉̑̆̎̉̆ ̝̜̖̄̆̍̏̑̑̏̉̅́̌̎ ̃̆̎ȟ ̘̓̏ ̍̏̇̆̓ ̝̒̌̔̇̉̓ 
̘̐̑̉̉̎̏̊ ̙̘̋̉̆̎̏̄̏ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ̞̎̋̏̐̑̆̈́ȟ ̌́̋̒́̓̉̃̎̏̊ 
̂̏̌̆̈̎̉ ̉̈-̈́ ̐̆̑̆̅̏̈̉̑̏̃̋̉ ̝̜̖̒̌́̂̉̓̆̌̎ ̐̑̆̐́̑́̓̏̃ ɍ8], 
̏̅̎́̋̏ ̃ ̅̏̒̓̔̐̎̏̊ ̎́̍ ̌̉̓̆̑́̓̔̑̆ ̎̆̓ ̜̖̅́̎̎ ̏ ̘́̒̓̏̓̆ 
̜̠̠̃̃̌̆̎̉ ̔ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍ȟ 
̖̘̑̏̎̉̆̒̋̏̄̏ ̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ ̄́̒̓̑̉̓́ȟ ̘̓̏ ̉ ̒̓́̌̏ 
̐̏̃̏̅̏̍ ̠̅̌ ̙̖̎́̉ ̉̒̒̌̆̅̏̃́̎̉̊Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉. 
˛̝̘̐̑̆̅̆̌̉̓́̒̓̏̓̔ ̜̠̠̃̃̌̆̎̉ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ ̄́̒̓̑̉̓́ ̔ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ 
̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍Ȣ 

˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅. 
ˎ̜̌̉ ̜̐̑̏́̎́̌̉̈̉̑̏̃́̎  ̝̜̑̆̈̔̌̓́̓ ̋̏̍̐̌̆̋̒̎̏̄̏ 
̠̏̂̒̌̆̅̏̃́̎̉  φω ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ 
̈́̐̏̑̏̍Ȣ ˑ̝̝̌̉̓̆̌̎̏̒̓ ̠̈́̂̏̌̆̃́̎̉ ̝̋̏̌̆̂́̌́̒ ̏̓ υ ̅̏ σρ 
̄̏̅́Ƞ  ̝̝̅̌̉̓̆̌̎̏̒̓ ̈́̅̆̑̇̋̉ ̒̓̔̌́ ̝̋̏̌̆̂́̌̏̒ ̏̓ σ-̖ ̅̏ χ-
̍̉ ̅̎̆̊Ȣˏ̏̈̑́̒̓ ̗̐́̉̆̎̓̏̃ ̠̋̏̌̆̂́̌̒ ̏̓ τς-̓̉ ̅̏ φς-̖̌̆̓ 
ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̒̏̒̓́̃̉̌ τωȟτ ϻ ρȟχσ ̄̏̅́ɊȠ ̗̌̉ ̍̔̇̒̋̏̄̏ 
̐̏̌́ ̜̂̌̏ τσ ɉφςȟσϷɊȟ ̇̆̎̒̋̏̄̏ -  26 (37,7%). 
˗̏̍̐̌̆̋̒̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̟̘̃̋̌́̌̏ȡ ̙̟̐̏́̄̏̃̔ 
̘̟̃̎̔̓̑̉̇̆̌̔̅̏̎̔ ̑˚ ɀ ̟̍̆̓̑̉ ̐̏ ̍̆̓̏̅̉̋̆ ˤ̆̑̎̏̂̑̏̃̏̄̏ 
ˏȢ˚ȢȠ ̞̟̈̏́̄̏̄́̒̓̑̏̅̔̏̅̆̎̏̒̋̏̐̉̕ɉ˪ːˑ˞Ɋ ̐̏ ̠̏̂̆̐̑̉̎̓̏̊̚ 
̍̆̓̏̅̉̋̆Ƞ ̅̃̏̊̎̏̆ ̓̆̒̓̉̑̏̃́̎̉̆ ̎́ ˚˝ȡ ̓̆̒̓ ̎́ ̟̔̑̆́̈̎̔ 
̝́̋̓̉̃̎̏̒̓ ̉ ̍̉̋̑̏̒̋̏̐̉̑̏̃́̎̉̆ ̙̜̖̏̋̑́̆̎̎ ̐̏ ː̉̍̈́ 
̍́̈̋̏̃-̘̏̓̐̆́̓̋̏̃ȟ ̍́̓̆̑̉́̌ ̠̅̌ ̜̖̋̏̓̏̑ ̠̂̑́̌̒ ̃̏ ̠̃̑̆̍ 
̠̐̑̏̃̆̅̆̎̉ ̞̎̅̏̒̋̏̐̉̉ ̉̈ τ-̖ ̘̖̓̏̐̏̄̑́̉̆̒̋̉̕ ̈̏̎ȡ ̉̈ 
̒̑̆̅̎̆̊ ̓̑̆̓̉ ̝́̎̓̑́̌̎̏̄̏ ̏̓̅̆̌́ ̉ ̓̆̌́ ̇̆̌̔̅̋́ ̐̏ 
̝̙̂̏̌̏̊ ̉ ̍́̌̏̊ ̋̑̉̃̉̈̎̆ ̐̏ ̑́̈̑́̂̏̓́̎̎̏̊ ̎́̍̉ 
̍̆̓̏̅̉̋̆ȟ ́ ̓́̋̇̆ ̘̄̉̒̓̏̌̏̄̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̌̉̈̉̒̓̏̊ 
̇̆̌̔̅̋́ȟ ̍́̓̆̑̉́̌ ̠̅̌ ̜̖̋̏̓̏̑ ̠̂̑́̌̒ ̉̈ ̖̓̆ ̇̆ ̈̏̎ȟ  ̐̏ 
̠̏̂̆̐̑̉̎̓̏̊̚ ̍̆̓̏̅̉̋̆ ̒ ̧̘̔̓̏̍ ̖̐̏̒̌̆̅̎̉ ̗̋̌́̒̒̉̉̋́̉̊̕ 
[9, 10, 11]. 
˜̝̝̏̒̌̆̅̏̃́̓̆̌̎̏̒̓ ̠̏̂̒̌̆̅̏̃́̎̉ȡ ̐̏̒̌̆ ̠̏̐̑̆̅̆̌̆̎̉ 
̠̔̑̏̃̎ ̋̉̒̌̏̓̎̏̒̓̉ ̘̇̆̌̔̅̏̎̏̄̏ ̒̏̋́ ̝̐̑̏̃̏̅̉̌́̒ ˪ːˑ˞ ̒ 
̈́̂̏̑̏̍ ̂̉̏̐̒̉̊̎̏̄̏ ̍́̓̆̑̉́̌́ ̠̅̌ ̠̐̑̏̃̆̅̆̎̉ 
̠̓̆̒̓̉̑̏̃́̎̉ ̎́ ˚˝ ̉ ̘̖̄̉̒̓̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ 
̒̌̉̈̉̒̓̏̊ ̇̆̌̔̅̋́Ȣ ˕̒̒̌̆̅̏̃́̎̉̆ ̝̐̑̏̃̏̅̉̌̏̒ ̔̓̑̏̍ȟ 
̎́̓̏́̋̚ȟ ̘̆̑̆̈ ρς-ρτ ̘́̒̏̃ ̐̏̒̌̆ ̐̏̒̌̆̅̎̆̄̏ ̧̐̑̉̍́ 
̐̉̉̚Ȣ˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆  ̜̂̌̉ ̜̏̂̑́̂̏̓́̎ ̘̒̓́̓̉̒̓̉̆̒̋̉ 
̒ ̝̟̐̏̍̏̚ t-̋̑̉̓̆̑̉ ̠˞̝̟̓̅̆̎̓́ ̒ ̜̘̃̉̒̌̆̎̉̆̍ ̖̒̑̆̅̎̉ 
̘̃̆̌̉̉̎ ɉ˙Ɋ ̉ ̗̟̏̆̎̋̏ ̠̃̆̑̏̓̎̏̒̓̉ ̏̓̋̌̏̎̆̎̉̊ ɉm). 
˕̠̈̍̆̎̆̎̉ ̘̝̒̉̓́̌̉̒ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̜̅̏̒̓̏̃̆̑̎̍̉ ̐̑̉ ̑ Ѓ 
πȟπυȢ ˞̘̓́̓̉̒̓̉̆̒̋̉̆ ̧̘̜̑́̒̓ ̜̠̝̃̐̏̌̎̌̉̒ ̒ ̝̟̐̏̍̏̚ 
̞̜̖̌̆̋̓̑̏̎̎ ̗̓́̂̌̉ Exel ̅ ̠̌ MicrosoftOffice. 
˝̝̜̆̈̔̌̓́̓ . 
ˑ̜́̎̎̆ȟ ̘̜̐̏̌̔̆̎̎̆ ̐̑̉ ̐̑̏̃̆̅̆̎̉̉ ̑˚-̍̆̓̑̉̉ȟ 
̜̐̑̆̅̒̓́̃̌̆̎ ̃ ̗̓́̂̌̉̆ ρȢ 

 
˟̗́̂̌̉́ ρ ɀ ɣ ̝̘̑̏̃̆̎̋̉̒̌̏̓̎̏̒̓̉̇̆̌̔̅̏̎̏̄̏̒̏̋́̔ ̝̜̖̂̏̌̎ȟ̒̓ ̟̖̖̘̑́̅́̉̑̏̎̉̆̒̋̉̍̈́̐̏̑̏̍̚ɉn = 69) 
Ο ̐̐ ˠ̝̑̏̃̆̎ ̋̉̒̌̏̓̎̏̒̓̉ ˗̘̏̌̉̆̒̓̃̏ ̘̒̌̔́̆̃ % 
1 ː̗̝̉̐̆̑́̉̅̎̏̒̓ ̜̠̃̑́̇̆̎̎́ - - 
2 ː̗̝̉̐̆̑́̉̅̎̏̒̓ ̠̔̍̆̑̆̎̎́ - - 
3 ˚̗̝̏̑̍́̉̅̎̏̒̓ - - 
4 ː̗̝̉̐̏́̉̅̎̏̒̓ ̠̔̍̆̑̆̎̎́ 7 10,1 
5 ː̗̝̉̐̏́̉̅̎̏̒̓ ̜̠̃̑́̇̆̎̎́ 62 89,9 
6 ˍ̗̝̎́̉̅̎̏̒̓ - - 

˜̘̑̉̍̆́̎̉̆ȡ n - ̋ ̘̏̌̉̆̒̓̃̏ ̉̒̒̌̆̅̏̃́̎̉̊ 
 
˜̑̉ ̐̑̏̃̆̅̆̎̉̉ ˪ːˑ˞ ̔ ψ-̍̉ ɉρρȟφϷɊ ̝̜̖̜̂̏̌̎̂̌̏ 
̐̏̅̓̃̆̑̇̅̆̎̏ ̘̎́̌̉̉̆ ̝̅̔̏̅̆̎̏̄́̒̓̑́̌̎̏̄̏ ̟̑̆̌̋̒́̕ 
̘̒̎́̌̉̉̆̍ ̃ ̐̏̌̏̒̓̉ ̇̆̌̔̅̋́ ̏̓ σπ ̅̏ υπ ̍̌ ̘̇̆̌̉Ȣ ˜̑̉ 
́̎́̌̉̈̆ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ ̜̋́̑̓̉̎  ̔ 9-̓ɉ̉ρσȟρϷɊ ̗̐́̉̆̎̓̏ ̃
̝̉̍̆̌̉̒ ̠̠̐̑̏̃̌̆̎̉ ̜̖̐̆̑̆̎̆̒̆̎̎ ̃ ̙̐̑̏̌̏̍ ̠̈̃ ̃ ̃̉̅̆ 
̗̑̔̂̏̃̏̊ ̗̅̆̏̑̍́̉̉̕ ̑́̈̎̏̊ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉Ȣ˜̑̉ 
́̎́̌̉̈̆ ̜̖̅́̎̎ ̘̖̄̉̒̓̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̒̌̉̈̉̒̓̏̊ 
̇̆̌̔̅̋́ ̔ ̖̃̒̆ ̝̜̖̂̏̌̎ ̃ ρππϷ ̘̒̌̔́̆̃ ̜̂̌̏ ̐̏̅̓̃̆̑̇̅̆̎̏ 
̘̎́̌̉̉̆ ̖̘̑̏̎̉̆̒̋̏̄̏ ̄́̒̓̑̉̓́ȟ ̋́̋ ̃ ́̋̓̉̃̎̏̊ȟ ̓́̋ ̉ ̃ 
̎̆́̋̓̉̃̎̏̊ ̒̓́̅̉̉  ̑́̈̎̏̊ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̐̑̉ 

̏̓̒̔̓̒̓̃̉̉ ́̓̑̏̉̉̕ ̞̠̐̉̓̆̌̉ ̧̇̆̌̈ ̒̑̆̅̎̆̊ ɀ ̧̠̓̇̌̏̊ 
̒̓̆̐̆̎̉Ȣ 
˜̑̉ ̓̆̒̓̉̑̏̃́̎̉̉ ̎́ ˚˝ ̜̅̃̏̊̎̍ ̖̠̓̆̒̓̏̍̆̌̉̋̏̂́̋̓̆̑̎́ 
̗̠̉̎̆̋̉̕ ̜̂̌́ ̜̠̃̃̌̆̎́ ̃ ρππϷ ̘̒̌̔́̆̃ ̐̑̉ ̒̓̆̐̆̎̉ 
̠̏̂̒̆̍̆̎̆̎̉ ̏̓ ɉϹɊ ̅̏ ɉϹ Ϲ ϹɊȟ ̋́̋ ̃ ́̋̓̉̃̎̏̊ȟ ̓́̋ ̉ ̃ 
̎̆́̋̓̉̃̎̏̊ ̏̑̍̆̕ȟ ̓̏ ̝̆̒̓ ̜̂̌̏ ̐̏̅̓̃̆̑̇̅̆̎̏ ̘̎́̌̉̉̆ ̔ 
̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̖̘̑̏̎̉̆̒̋̏̄̏ ̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ ̄́̒̓̑̉̓́Ȣ 
ˑ̜́̎̎̆ ̐̏  ̒̓̆̐̆̎̉ ̠̏̂̒̆̍̆̎̆̎̉ ̒̌̉̈̉̒̓̏̊ ̇̆̌̔̅̋́  
̑́ ̜̈̎̍̉ ̏̑̍́̍̉̕  ˚˝-̗̉̎̆̋̉̉̐̏̕ ̘̓̏̐̏̄̑́̉̆̒̋̉̍̕ ̈̏̎́̍ 
̇̆̌̔̅̋́  ̔ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍ȟ 
̜̏̓̑́̇̆̎  ̃ ̗̓́̂̌̉̆ ςȢ 
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˟̗́̂̌̉́ ς ɀ ˞ ̝̠̓̆̐̆̎̏̂̒̆̍̆̎̆̎̉ ̒̌̉̈̉̒̓̏̊̇̆̌̔̅̋́˚˝ɀ̉ ̗̎̆̋̉̆̊̐̏̕ ̘̓̏̐̏̄̑́̉̆̒̋̉̍̈̏̎́̍̕ ̔ ̝̜̖̂̏̌̎ȟ ̟̖̒̓̑́̅́̉̚ 
̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍ɉn = 69) 

 
˟̘̜̏̐̏̄̑́̉̆̒̋̉̆̈̏̎̕
̇̆̌̔̅̋́ 
 

˞̝̓̆̐̆̎  ̠̏̂̒̆̍̆̎̆̎̉ ̒̌̉̈̉̒̓̏̊  ̇̆̌̔̅̋́    ˚˝-̗̉̎̆̋̉̆̊̕  ̐̏ ̈̏̎́̍ ɉ Ϲ Ɋ Ⱦ ɉ˙ ϻ ̍Ɋ 

ˍ̜̋̓̉̃̎̆ ̜̏̑̍̕ ˚̜̆́̋̓̉̃̎̆ ̜̏̑̍̕ ˍ̜̋̓̉̃̎̆ ̜̏̑̍̕ ˚̜̆́̋̓̉̃̎̆ ̜̏̑̍̕ 

ˍ̝̜̎̓̑́̌̎̊ ̏̓̅̆̌ ́Ɋ πȟωχ ϻπȟςρȠ ́Ɋ πȟφυ ϻπȟςρȠ ̂Ɋ ρȟρς ϻ πȟςρ ̂Ɋ πȟφχ ϻ πȟςρ 
˟̆̌̏ ̇̆̌̔̅̋́ ́Ɋ ςȟρρ ϻπȟςρȠ ́Ɋ ρȟρσ ϻπȟςρȠ ̂Ɋ ςȟψχ ϻ πȟςρ ̂Ɋ πȟωρ ϻ πȟςρ 

˜̘̑̉̍̆́̎̉̆ȡ n - ̋ ̘̏̌̉̆̒̓̃̏ ̉̒̒̌̆̅̏̃́̎̉̊ȟ ́Ɋ - ̂ ̝̙̠̏̌́ ̋̑̉̃̉̈̎́ȟ ̂Ɋ - ̍ ̠́̌́ ̋̑̉̃̉̈̎́Ȣ 
 
˜̑̉ ̝̒̑́̃̎̉̓̆̌̎̏̍ ́̎́̌̉̈̆ ̜̖̅́̎̎ ̐̏ ̘́̒̓̏̓̆ ̜̠̠̃̃̌̆̎̉ ̉ 
̒̑̆̅̎̆̊ ̒̓̆̐̆̎̉ ̠̏̂̒̆̍̆̎̆̎̉ ˚˝-̗̉̎̆̋̉̆̊̕ ̒̌̉̈̉̒̓̏̊ 
̇̆̌̔̅̋́ ̐̏ ̘̓̏̐̏̄̑́̉̆̒̋̉̍̕ ̈̏̎́̍ ̍̏̇̎̏ ̝̏̓̍̆̓̉̓ 
̅̏̒̓̏̃̆̑̎̏ ɉ̑ Ѓ πȟπυɊ  ̂̏̌̆̆ ̜̃̒̏̋̉̊  ̝̔̑̏̃̆̎  ̠̏̂̒̆̍̆̎̆̎̉  
̒̌̉̈̉̒̓̏̊ ̜́̋̓̉̃̎̍̉ ̏̑̍́̍̉̕ ˚˝-̗̉̎̆̋̉̉̕ ̃ ̓̆̌̆ 
̇̆̌̔̅̋́ ̋́̋ ̐̏ ̍́̌̏̊ȟ ̓́̋ ̉ ̐̏ ̝̙̂̏̌̏̊ ̋̑̉̃̉̈̎̆ ̐̏ 
̟̒̑́̃̎̆̎̉ ̒̏ ̝̟̒̓̆̐̆̎ ̠̏̂̒̆̍̆̎̆̎̉ ̃ ̝́̎̓̑́̌̎̏̍ ̏̓̅̆̌̆ 
̇̆̌̔̅̋́ ̐̏ ̝̙̂̏̌̏̊  ̃ ̘̜̖́̎́̌̏̄̉̎ ̖̈̏̎́ȟ ̃ ̓̏ ̠̃̑̆̍ ̋́̋ ̐̏ 
̒̓̆̐̆̎̉ ̠̏̂̒̆̍̆̎̆̎̉ ̒̌̉̈̉̒̓̏̊ ̜̎̆́̋̓̉̃̎̍̉ ̏̑̍́̍̉̕ ˚˝-
̗̉̎̆̋̉̉̕ ̜̖̅̏̒̓̏̃̆̑̎ ̘̑́̈̌̉̉̊ ̜̠̃̃̌̆̎̏ ̎̆ ̜̂̌̏ ɉ̑ 
>0,05). 
˛̂̒̔̇̅̆̎̉̆ ̉ ̟̘̈́̋̌̆̎̉̆. 
˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆ ̍̏̇̎̏ ̝̓̑́̋̓̏̃́̓ ̒ ̗̐̏̈̉̉̉ 
̒̓́̅̉̊̎̏̒̓̉ ̠̑́̈̃̉̓̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ 
̄́̒̓̑̉̓́ ̉ ̆̄̏ ̠̠̃̌̉̎̉ ̎́ ̅̑̔̄̉̆ ̜̏̑̄́̎ ̘̇̆̌̔̅̏̎̏-
̙̘̋̉̆̎̏̄̏ ̓̑́̋̓́Ȣ ˜̏ ̃̏̈̑́̒̓̎̏̍̔ ̗̆̎̈̔ ̝̜̂̏̌̎̆ 
̟̐̏̅̐́̅́̓ ̐̏̅ σ-̟ ̟̒̓́̅̉ ̠̑́̈̃̉̓̉ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ ̄́̒̓̑̉̓́ ɀ̒ ̟̓́̅̉  ̘̝̜̖̎́́̌̎ ̉̈̍̆̎̆̎̉̊ 
̜̒̓̑̔̋̓̔̑ ̇̆̌̆̈ ̒̌̉̈̉̒̓̏̊ ̇̆̌̔̅̋́ ̉ ̠̏̑̍̉̑̏̃́̎̉̕ 
̗̝̔̎̋̉̏̎́̌̎̏̊̕ ̗̄̉̐̏́̉̅̎̏̒̓̉ȟ ̠̋̏̓̏̑́ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ 
̔̑̏̃̎̆̍ ̋̉̒̌̏̓̎̏̒̓̉ȟ ̟̒̏̏̓̃̆̓̒̓̃̔̉̍̚ 
̗̝̔̎̋̉̏̎́̌̎̏̊̏̂̑́̓̉̍̏̊̕ ̗̄̉̐̏́̉̅̎̏̒̓̉̔̍̆̑̆̎̎̏̊ ̉ 
̜̃̑́̇̆̎̎̏̊ȟ ̋̏̄̅́ ˚˝-̗̠̉̎̆̋̉̕ ̘̐̏̓̉ ̝̟̐̏̌̎̏̒̓ 
̠̠̐̆̑̆̒̆̌̆̓̒ ̉̈ ̝́̎̓̑́̌̎̏̄̏ ̏̓̅̆̌́ ̃ ̓̆̌̏ ̇̆̌̔̅̋́ ̉ ̐̑̉ 
̐̏̍̏̉̚ ̆̑̍̆̎̓́̕  ̜̔̑̆́̈ȟ ̈́ ̧̘̒̓ ̋̏̓̏̑̏̊ ̉̈ ̐̉̆̃̏̊̚ 
̘̜̍̏̆̃̉̎ ̠̏̂̑́̈̔̆̓̒ ́̍̍̉́̋ȟ̜̂̒̓̑̏ ̎̆̊̓̑́̌̉̈̔̆̓ ̠̟̒̏̌̎̔ 
̋̉̒̌̏̓̔Ȣ˜̜̙̏̃̆̎̉̆ ̑˚ ̘̇̆̌̔̅̏̎̏̄̏ ̒̏̋́ ̜̙̃̆ σȟφ 

̐̑̉̃̏̅̉̓ ̋ ̓̏̍̔ȟ ̘̓̏ ̎̉ ̐̆̐̒̉̎̏̄̆̎I̓̉̐́ȟ ̎̉̐̆̐̒̉̎̏̄̆̎II 
̓̉̐́ ̎̆ ̖̠̐̆̑̆̏̅̓ ̃ ̟́̋̓̉̃̎̔ ̏̑̍̔̕ ɀ ̐̆̐̒̉̎̏̄̆̎ȟ ̘̓̏ 
̙̎́̑̔́̆̓ ̘̎́́̌̏ ̘̐̑̏̓̆̏̌̉̓̉̆̒̋̏̄̏ ̋́̒̋́̅́ ɍ12ɎȢ  ˜̖̠̌̏́ 
̘̠̐̆̑̃̉̎́ ̏̂̑́̂̏̓̋́ ̐̉̆̃̏̄̏̚ ̋̏̍̋́ ̃ ̝̙̅́̌̎̆̊̆̍ 
̐̑̉̃̏̅̉̓ȟ ̒ ̙̎́̆̊ ̘̓̏̋̉ ̠̈̑̆̎̉ȟ ̋ ̓̏̍̔ȟ ̘̓̏ ̔ ̗̐́̉̆̎̓̏̃ 
̘̎́̉̎́̆̓ ̝̠̏̑̍̉̑̏̃́̓̒̕ ̖̘̑̏̎̉̆̒̋̉̊ ̋̏̌̉̓ȟ ̜̋̏̓̏̑̊ 
̍̏̇̆̓ ̝̠̒̏̐̑̏̃̏̇̅́̓̒ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍Ȣ ˜̑̉ ̞̓̏̍ 
̖̘̑̏̎̉̆̒̋̉̊ ̘̎̆́̓̑̏̉̆̒̋̉̊̕ ̄́̒̓̑̉̓ ̍̏̇̆̓ ̝̐̑̏̓̆̋́̓ ̃ 
̌́̓̆̎̓̎̏̊ ̏̑̍̆̕ȟ ́ ̖̘̑̏̎̉̆̒̋̉̊ ̈́̐̏̑ ̍̏̇̆̓ ̜̝̃̒̓̔̐́̓ 
̃̆̅̔̉̍̚ ̒̉̍̐̓̏̍̏̍ ̙̠̎́̑̔̆̎̉ ̠̐̉̆̃́̑̆̎̉̚ ɍρ2, 13]. ˪ ̓̉̍ȟ 
̃̏̈̍̏̇̎̏ȟ ̛̠̠̠̏̂̒̎̆̓̒ ̞̠̓̉̏̌̏̄̉ ̉ ̐́̓̏̄̆̎̆̈ ̈́̐̏̑́ 
̗̝̔̎̋̉̏̎́̌̎̏̊̕ ̜̐̑̉̑̏̅ȟ ̋̏̄̅́ ̔ ̗̐́̉̆̎̓̏̃ ̟̏̓̒̔̓̒̓̃̔̓ 
̠̜̃̎̆ ̘́̎́̓̏̍̉̆̒̋̉̆ ̉ ̘̍̏̑̏̌̏̄̉̆̒̋̉̆̕ ̠̉̈̍̆̎̆̎̉ 
̓̏̌̒̓̏̊ ̙̋̉̋̉ȟ ̉ ̜̈́̐̏̑ ̟̃̏̈̎̉̋́̓ ̎̆ ̃ ̅̆̓̒̓̃̆ȟ ́ 
̘̟̠̎́̉̎́̓̒  ̉ ̐̏̒̓̆̐̆̎̎̏ ̟̐̑̏̄̑̆̒̒̉̑̔̓ ̃ ̍̏̌̏̅̏̍ ̉̌̉ 
̈̑̆̌̏̍ ̃̏̈̑́̒̓̆ ɍρȟ ρ4]. 
ˏ̜̜̃̏̅. 
˚̘́̌̉̉̆ ̔ ̝̜̖̂̏̌̎ȟ ̜̋̏̓̏̑̆ ̟̒̓̑́̅́̓ ̖̘̑̏̎̉̆̒̋̉̍ 
̈́̐̏̑̏̍ȟ ̃ ρππϷ ̘̒̌̔́̆̃ ̖̘̑̏̎̉̆̒̋̏̄̏ ̘̎̆́̓̑̏̉̆̒̋̏̄̏̕ 
̄́̒̓̑̉̓́ ̓̑̆̂̔̆̓ ̠̝̏̂̈́̓̆̌̎̏̄̏ ̋̏̍̐̌̆̋̒̎̏̄̏ 
̠̏̂̒̌̆̅̏̃́̎̉ ̖̓́̋̉ ̗̐́̉̆̎̓̏̃ ̉ ̠̐̑̏̃̆̅̆̎̉ 
̖́̎̓̉̆̌̉̋̏̂́̋̓̆̑̎̏̊ ̓̆̑́̐̉̉Ȣ˜̜̆̑̒̐̆̋̓̉̃ ̝̙̖̅́̌̎̆̊̉ 
̉̒̒̌̆̅̏̃́̎̉̊ȡ̘̝̉̈̔̉̓ ̠̃̌̉̎̉̆  ̝̐̏̒̌̆̅̏̃́̓̆̌̎̏̊ 
̖́̎̓̉̆̌̉̋̏̂́̋̓̆̑̎̏̊ ̓̆̑́̐̉̉ ̐̏ ̍̆̓̏̅̉̋̆ ˍ̃̑́̍̆̎̋̏ ˍȢˍȢ 
̎́ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̝̎̏̑̍́̌̎̏̄̏ ̒̓̔̌́ ̔ ̝̜̖̂̏̌̎ȟ 
̟̖̒̓̑́̅́̉̚ ̖̘̑̏̎̉̆̒̋̉̍ ̈́̐̏̑̏̍. 
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ˍȢˍȢ ˍˏ˝ˍ˙˒˚˗˛ɕȟ ˕Ȣ˚Ȣ ˥ˠˢ˟˕˚ˍɕɕȟ ˏȢˏȢ ˥ˠˢ˟˕˚ɕɕȟ ˗Ȣ˛Ȣ˥ˍ˝˕˜˛ˏɕɕɕȟ ˑȢ˥Ȣ˓˒˟˜˕˞ˎˍ˖ɕɕɕȟ ˝ȢˡȢˬˢ˕˚ɕɕɕ 
˜Ȣ˙̏̄̉̌́ ̜́̓̎̅́ ̜ ˤ̆̑̎̏̍̏̑ ̍ ̨̆̍̌̆̋̆̓̓̋ ̔̎̉̃̆̑̒̉̓̆̓ȟ̨ ˚̉̋̏̌́̆̃ ̜́̌́̒* 

˛̅̆̒̒́ ̜̌̓̓   ̍ ̗̆̅̉̉̎ ́̔ ̎̉̃̆̑̒̉̓̆̓ȟ̨ ˛̅̆̒̒́ ̜́̌́̒** 
˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ́ ̜̓̎̅́ ̜ ́̈́  ̜̌̓̓ ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ȟ ˍ̜̌̍́̓ ̜́̌́̒ *** 

 
˞˛˔˨˘˙ˍ˘˨ ˴˥ ˍ˟ˠ ˎˍ˖ ˍ˘ˍ˟˨˚ ˚ˍˠ ˍ˞˟ˍ˝ˑˍ ˞ ˛˔˨˘˙ˍ˘˨ ˚˒ˍ˟˝˛ˡ˕˗ˍ˘˨  ːˍ˞˟˝˕˟˟˴  ˗ ˝˴˚ˠ ˓˕˴˘˴ː˴  

 
˟ ̨̊̎ȡ ˞̜̜̏̈̌̍́̌ ̨̙ ́̓̔ ̋̆  ̜̓́̑́̌̔ ̇ ̎̆ ̨̗̐́̉̆̎̓̓̆̑̅  ̨̌̆̔̍̆̓̓̋ ̨̨̨̨̂̆̌̒̆̎̅̌̄̎  ̓ ̨̍̆̎̅̆̔̎̆ ̜̜̂́̊̌́̎̒̓ ̨̈̆̋̓ 
̗̜̍̆̅̉̉̎́̌- ̨̌̆̔̍̆̓̓̋ ̍ ̒̆̌̆ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ  
˞̜̜̏̈̌̍́̌ ̋̏̌̏̒̓́̈ ̎̆̑̋ ̨̨̒̂ ̜̅́̍ ́̎ ̍̆̍̌̆̋̆̓̓̆̑̅̆ ̨̇̉ ̨̋̆̈̅̆̒̆̅ȟ ̇ ̜̍̒ ́ ̨̨́̂̌̆̓̓ ̨̆̑̆̒̆̋̓̆̑̅  ςυ-υπϷȟ ́̌ ̇́̒ ̙̜́̍́̒ ̑ 
̓ ̨̑̌ ̜̂́̌́̌́̑̅  ρυ-συϷ ̨̙ ́̓̔̅́̎ ̈́̑̅́̐ ̨̙̆̄̆̅Ȣ˞̜̜̏̈̌̍́̌ ̨̙ ́̓̔ ̨̍̑ ̒ ̑̔ ̜̒́̐́̒̎ ̓ ̨̍̆̎̅̆̓̆̅ȟ ̒̏̎̅́̊-́  ̨̓̋ ̨̙̆̋ 
̜́̔̑̔̌́̑̎ȡ ̐̑̏̌́̐̒ȟ ̝̜́̎́̌̅  ̜̒̈́̓̓́̑ȟ ̝̜̄̆̍̏̑̑́̉̅́̌̅ ̜̃̆̎́̌́̑̅  ̋̆ ̨̟̆̎ ̜̜̓̔̅̑̔ ̍ ̨̍̋̎Ȣ ˛̜̌́̑̅  ̜̒́̌̅́̑̎́̎ ̨̙̆̋̓̆̎ 
́̎ ̋̆̓̔ȟ ̞̎̋̏̐̑̆̈ȟ ̨̙ ̜̂̏̒́̓́̓̎ ̜̐̑̆̐́̑́̓̓́̑̅  ̜́̑̓  ̍ ̨̙̌̆̑̎̆̎ ̨̌́̋̒́̓̉̃̓ ́̔̑̔ ̜̅́̍̉̅Ȣ 
˞̜̜̏̈̌̍́̌ ̨̙ ́̓̔̅́̎ υ-σρ ̜̇̌ ̜̂̏̊ ̈́̑̅́̐ ̙̆̋̋̆̎ȟ  φω ̎́̔ ̜́̒̓ ̨̙̋̆̆̎̅ ̓̆̋̒̆̑̔ ̎ ̨̓̉̇̆̌̆̑ ̜̓́̌̅́̎̅ȟ ̂ ̌ ̎́̔ ́̒̓́̑̅́ ̨̙ 
́̓̔ ̈́ ̜̓ ̜ σ ̋ ̎̎̆̎ χ ̋ ̎̄̆ ̨̅̆̊̎Ȣ ˜̨̗́̉̆̎̓̓̆̑̅  ̇́̒ ̜́̑́̌ ̜ τς- 62-̄̆ ̨̅̆̊̎ ɉ̙̏̑̓́́ ̜̇́̒  τωȟτ ϻ ρȟχσ ̄̏̅́ɊȠ ̆̑ ́̅́̍̅́̑ ̜̒́̎ 

ɀ τσ ɉφςȟσϷɊȟ ̊̆̌ ́̅́̍̅́̑ɀ 26(37,7 %). 
˗̨̙̆̆̎̅ ̓̆̋̒̆̑̔̄̆ȡ ˏȢ˚Ȣˤ̆̑̎̏̂̑̏̃̏̊ ̨̨̅̒ ̜̙̂̏̊̎́ ́̒ ́̈́̎ ̨̨̨̙̌̋ ̜́̅́̍̅  ̑˚-̠̍̆̓̑̉Ƞ ̜̇́̌̐ ̨̅̒̓̆̑ ̜̙̂̏̊̎́  
̞̠̈̏́̄̏̄́̒̓̑̏̅̔̏̅̆̎̏̒̋̏̐̉̕Ƞ̖̆̌̉̋̏̂́̋̓̆̑ ̐̉̌̏̑̉ ́ ̨̆̋ ̓̆̒̓ȡ ̔̑̆́̈́ ̨̨̨́̋̓̉̃̓̌̄̎̆ ̓̆̒̓ ̇ ̎̆ ː̉̍̈́ ̜̙̂̏̊̎́ ̠̂̏̌ ́̎ ̨̨̌̄̌̆̑̅ 
̍̉̋̑̏̒̋̏̐̐̆̎ ́̑́̔ȟ ̜̒̏̎̍̆̎ ́̓́̑ ́̒ ̜́̈́̎̎  ̨̨̋̌̆̄̆̊̌ ̜́̂́̓̎ ̠̜̄̉̒̓̏̌̏̄̉̌  ̨̨̈̆̑̓̓̆̔̋̑̅Ȣ 
˔̆̑̓̓̆̔ ̨̑̆̓ȡ ́̒ ́̈́̎ ̒ ̨̨̌̎  ̜̙ ̜̜̌̅ ̜̎ ̜́̎ ̓́ ́̎ ̒̏  ˚˝ ̨̓̆̒̓̌̆̔ ̇ ̎̆ ́̒ ̜́̈́̎̎  ̨̨̋̌̆̄̆̊̌ ̜́̂́̓̎ ̠̜̄̉̒̓̏̌̏̄̉̌  
̈̆̑̓̓̆̔ ̇ ̨̑̄̈̔ ̨̙̎ ̠̜̂̉̏̐̒̉̌  ̍́̓̆̑̉́̌̍̆̎ ˪ːˑ˞ ̇ ̨̨̨̑̄̈̌̅Ȣ ˔̆̑̓̓̆̔ ̓́ ̆̑̓̆ ̨̨̄̒̎ȟ ̙́ ̜́̑̎ ́ ̇ ̎̆ ̓́̍́ ̓́̎ ́̎  ρς-ρτ ̒́ ́̓ 
̓̋̆̎ ̒̏  ̇ ̨̨̨̑̄̈̌̅Ȣ 
˞̜̜̏̈̌̍́̌ ̜́̂̎̔̅́̎ ̈́̑̅́̐ ̨̙̆̄̆̓̎ ̎́̔ ̜́̒̓́̑̅  ρππϷ ̜̜̒̏̈̌̍́̌  ̜̎̆́̓̑̏̉̋́̌̕  ̄́̒̓̑̉̓̋̆ ̙̜́̌̅ ̜́̎ ̜́̎ ̜̓́̌̅ȟ ̂ ̌ 
̎́̔ ̜́̒̓́̑̅ ̨̑ ́̑́̊ ̓̆̑̆ ̨̑̆̋ ̨̓̆̋̒̆̑̔̅ ̇ ̎̆ ̨̖́̎̓̉̆̌̉̋̏̂́̋̓̆̑̌ ̆̍ ̇ ̨̨̑̄̈̔̅ ̓́̌́̐ ̨̆̓̆̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ̜̜̒̏̈̌̍́̌ ̨̙ ́̓̔ȟ ̜̜̒̏̈̌̍́̌ ̜̎̆́̓̑̏̉̋́̌̕  ̄́̒̓̑̉̓ȟ̔̑̆́̈́Ȣ  
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CHRONIC ATROPHIC GASTRITIS DETECTION FREQUENCY IN PATIENTS WITH CHRONIC CONSTIPATION 

 
Resume: Chronic constipation is a serious medical and social problem due to the wide prevalence and reduced social activity of patients. 
Chronic colostasis is widespread in industrialized countries, 25-50% of adult working-age population suffer as well as 15 - 35% of children of 
different age groups. Chronic constipation significantly reduces the quality of life, and may also cause damage to the rectum: prolapse, anal 
fissures and expansion of the hemorrhoidal veins, which can cause gastrointestinal bleeding, encopresis, laxative disease due to an overdose 
of laxatives. 
The results of a comprehensive survey of 69 patients suffering from chronic constipation have been analyzed. The disease duration ranged 
from 5 to 31 years; the duration of the delayed chair ranged from 3 to 7 days. The age of patients ranged from 42 to 62 years old (mean age 
×ÁÓ τωȟτ ϻ ρȟχσ ÙÅÁÒÓɊȠ ÔÈÅÒÅ ×ÅÒÅ τσ ɉφςȢσϷɊ ÍÅÎȟ ÁÎÄ  ςφ ɉσχȢχϷɊ ×ÏÍÅÎ ÉÎ ÔÈÅ ÇÒÏÕÐ ÕÎÄÅÒ ÁÎÁÌÙÓÉÓȢ  
Comprehensive survey included: a step by step intragastric pH ɀ metry by the procedure of V. N. Chernobrovy; esophagogastroduodenoscopy 
by the standard technique; dual testing for Helicobacter pylori: a test for urease activity and microscopy stained with Gimsa smears, as well 
as histological examination of the gastric mucosa. The sequence of examinations: after determining of gastric  juice,  endoscopy  with biopsy 
was performed. Then the testing on HP and histological examination of the gastric mucosa was done. The study was conducted in the 
morning, on an empty stomach, 12-14 hours after the last meal.  
In 100% of patients with chronic constipation, chronic non-atrophic gastritis has been revealed, which requires a mandatory comprehensive 
examination of these patients and treatment of H. pylori. 
Keywords:  chronic constipation, chronic non-atrophic gastritis, ureaza.  
 
 
 
 
 
 
 

 ˓ 616.36-004-073.48. 
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˗̜̌̉̎̉̋́̌  ̠́̑̍́̋̏̌̏̄̉̕ ̇ ̎̆ ̠́̑̍́̋̏̓̆̑́̐̉̕ ̜̋́̆̅̑́̒̕  
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̜̓́̊ ̍̆̎ ̜̂́̓̒  ̗̜̜̍̆̅̉̉̎́̒̎  ̗̠̜̉̎̓̆̄̑́̉̒ ̈́̍́̎́̔̉ ̗̜̍̆̅̉̉̎́̌  ̜̜̜̌̍̎  ̨̐̆̑̒̐̆̋̓̉̃̓ ̂́ ̜̜̓ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˎ ̌ 

̗̠̜̉̎̓̆̄̑́̉̌́̑̅  ̍́ ̜̒́̓  ̓̆̋ ̇́̊ ́̎́ ̨̨̂̌̍ ̍̆̎ ̨̨̨̨̨̂̌̋̓̌̋̓  ̨̨̨̂̑̄̔ ̆̍̆̒ȟ̜̒̏̎̍̆̎ ́̓́̑ ̨̆̍̅̆̔̅  ̇́ ́ ̨̨̓̉̍̅ ̨̨̅̒̎ ̓́ ̅́̐ 
̇ ̈̆̄̆ ̜́̒̑̔ ̍̆ ̜́̌̅̎ ́̌̔ȟ ̨̌̆̍̅̋ ̗̜̍̆̅̉̉̎́̎ ̇́ ́̑̓̔ ̍̆̎ ̜̂́̊̓̔Ȣ 
ˎ̜́̔̑ ̗̜̉̑̑̏̈ȟ ̗́̒̉̓  ˝-̅́ ́̎́ ̆̍̆̒ȟ ̜̒̏̎̍̆̎ ̨̂̑̄̆ ̂ ̨̋̌ ̨̌̆̍̅̆̄ ̍ ̨̒̆̌̆̌̆̑̅  ̨̨̂̑ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˑˑ ̍ ̨̨̌̍̆̓̓̆̑̎̆ 
̒ ̊̆̎̒̆̋ ̜̇̌ ̜̒́̊̎ χττ 000-  ̜́̇̔  ̖̜́̌  ̜̂́̔̑ ̗̜̉̑̑̏̈̎́̎ ̜́̊̓̒ ̜̂̏̌́̅Ȣ ˎ ̌ ̍́ ́̌́̅́ ̜̂́̔̑ ̜́̔̑̔̌́̑̎̅́ ̉̎̆ ̙̙́̎̔ ̨̅̆̎̆̌̋ 
̨̨̅̒̎ɉ̜́̋̔̐̔̎̔̓̔̑́̎Ɋ ̏̌̅́̎̔ ̍ ̨̒̆̌̆̒ ̜̜́̑́̒̓̑̌ ́̎Ȣ 

˟ ̨̊̎̅ ̨̒ ̈̅̆̑ȡ ̉ ̎̆ ̙̙́̎̔ ̨̨̅̒ȟ ˍ̞̋́̂́̎ ̨̨̅̒ȟ̜̂́̔̑ ̗̜̉̑̑̏̈Ȣ  
              
̨̨̨̈̆̋̓̌̄ȡ ˞̓́̓̉̒̓̉̋́ ̜̙̂̏̊̎́ ̇̆̑ ̙̜́̑̎̅́ σπϷ ̖̜́̌  

̜̜̒̏̈̌̍́̌ ̜̅̉̔̈̅̕̕ ̜̂́̔̑ ̜́̔̑̔̌́̑̎́̎ ̈́̑̅́̐ ̨̙̆̄̆̅Ȣ 
ˑˑ  ̍ ̨̨̌̍̆̓̓̆̑̎̆ ̒ ̊̆̎̒̆̋ ȟ ̂ ̌ ̜̜̐́̊̈̅  ̋ ̨̙̑̒̆̓̋  ς 
̍̌̑̅ ̜́̅́̍̅ ̜̑́̊̅ ̆̋̆̎Ȣ ˎ̜́̔̑ ̜́̔̑̔̌́̑ ̗̜̍̆̅̉̉̎́̌-
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̏ ̜́̍̅ ̍́ ̜̜̈̅ ̍ ̒̆̌̆ ̇ ̎̆ ̜̏̒̎̅́̊ ̂ ̜̜̈̌̒̓́̑̍̆̎ 
̈́̑̅́̐ ̨̙̆̄̆̓̎ φπϷ ̎́̔ ́̒̓́̑ ̆ ̂̆̋̋̆ ̨̨́̂̌̆̓̓  
̇́̒̓́ ̜̌́̑ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˒̑̌̆̑̅̆ ̨̇̉ ̂́̊ ̜́̌́̅Ȣ ˒̑̌̆̑ 
̍̆̎ ̊̆̌̅̆̑ ̜́̑̒̎̅́ ̜ ́̑́ ̜̜́̓̎́̒ σȡρ-̨̅ ̜̑́̊̅Ȣ ˎ̨̨̈̅  
̓ ̨̨̨̇̑̉̂̆̍̈̅  ̨̨̎̆̄̈̄ ̍́ ̜̒́̓ȡ̜̂́̔̑ ̗̜̉̑̑̏̈ ̍̆̎ 
́̒ ̜̎ ́̎ ̨̗́̒̉̓̓  ́ ̜̜̍ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̉̎̆̍̆̎ ̆̍̅̆̔ 
̨̨̅̒̎ ̜̏̌̅́̎̔̅ ̓ ̨̨̨̨̉̍̅̌̄̎ ̜́̎ ̓́̔Ȣ 
ˎ̜́̔̑ ɂ ̜́̎̅ ̓́̈́̑̓̔ ́ ̇ ̎̆ ̔̅́̎ ̜́̑̌̓̔ ́ 
̋ ̨̍̆̋̓̆̒̆̓̎ȟ ̨̅̆̎̆̎  ̑̒́  ̂ ̨̨̨̌̄̎̅̆̄ ̏  ̇́  
̜́̂̑ ̜́̌́̑̅ ̜́̒̓̎́ ̏̑̎́̌́̒ ́̎ ̨̨̙̋ ́ ̈́Ȣ 

ˎ̜́̔̑ ɂ ́̅́̍ ́ ̜̜̈́̒̎  ̖̠̜̉̍̉̌  ̖̜̈̆̑̓́̎́̒Ȣ σππ 
̍̉̌̌̉́̑̅ ́ ̜̇̔  ̜̂́̔̑̅́ ̜ ̙̇́̒̔́̌́̑ ́̎̎́̎ ́ ̈́ ́ 
̨́̇̆̓̓ ̜̙ ̜̌̅́̑ ̍̆̎ ̨̏̑̆̋̓̋ ̨̨̎̍̅̆̑̅ ̂ ̨̌̐ ̜́̌́̅Ȣ 

˛̜̌́̑̅ ̒ ̨̈̐ȟ ́̇̆̓̓ ̨̍ ̙̆̄̆ ̨̨̇̆̓̋̈̐ ̜̜̏̓̑́̅Ȣ 
˴̨̨̙̍̅̋̓̆̑ȟ ̃̉̑̔̒̓́̑ ̍̆̎ ̜̍́̊̌ ̓́ ́̍̅́̑ ̜̜̂́̔̑̅  
̨̜̈̍̆̓̎ ̓ ̨̍̆̎̅̆̓̆̅Ȣ 

ˎ̜̜́̔̑̅  ̜́̓́̑́̓̎ ̨̜̈̍̆̓̓̆̑: 
Ɇ   ́̒ ̏̑̓̔ ̨̋̆̈̎̅̆ ̍ ̨̙̆̌̆̑̅  ̨́̇̆̓̓ ̞̠̎̆̑̄̉̍̆̎ȟ ́̓́̐ 
́̊̓ ́̎̅́ȟ ̟̄̌̋̏̈́̍̆̎ ̜́̍́̓́̍́̒̈ ̆̓̔ ̇ ̎̆ ̑ ̓ ̨̑̌ 
̞̠̎̆̑̄̉ ̋ ̨̈̅̆̑̎ ̟̄̌̋̏̈́ ́ ̓ ̨̑̌̆̎̅̑̔ ɉ̜́̊̎́̌̅̑̔ɊȠ 
Ɇ  ́ ̈́̅́ ̜ ̨́̇̆̓̒̈ ̖̠̜̉̍̉̌  ̜́̌̅ ̜̓́̑̅ ́ ̈́̅́̎̔Ƞ 
Ɇ  ́ ̈́̅́ ̜ ́̎ ̇́̒́̔ ̎̆̍̆̒̆ ̇́ ́̑̓̔ ̨̋̆̈̎̅̆ ́̎ 
̜̐̌́̈̍́̒̎̅́ ̜ ́ ̜̜̔̈̅́̑̅ ̒̉̎̓̆̈̅̆̔Ƞ 
Ɇ  ̖ ̏̌̆̒̓̆̑̉̎ ̍̆̎ ̜̏̎  ̨̞̉̑̎̕ ̒̉̎̓̆̈̅̆̔ȟ ̌̉̐̉̅̓̆̑ ̍̆̎ 
̨̏̒̏̌̉̐̉̅̓̆̑̅̕̕ ̒̉̎̓̆̈̅̆̔ ̇ ̎̆ ́ ̈́̅́ ̜ ̌̉̐̉̅ ̜́̌̍́̒̔̎ 
̑̆̓̓̆̔Ƞ 
Ɇ  ̏ ̎ ̨̆̋ ̨̆̌ ̨̙̆̋ ̐̆̎ ̙́ ̨̨̙̆̋̓  ̨̋̆̊̂̑ ̂ ̨̨̨̌̄̎̅̆̄ ́̒ ̏̑̓̔ 
̨̨̑̅̒̎̆ ̜̜́̓̒́̓̎ ̄̏̑̍̏̎̅́̑ ̍̆̎ ̨̆̑̍̆̎̓̓̆̑̅̕ ̒̉̎̓̆̈̅̆̔Ƞ 

Ɇ   ̓ ̜̙ ̜̜̌ ̍̆̎ ̨̐̉̄̍̆̎̓̓̆̑̎ ̒̉̎̓̆̈̅̆̔Ƞ 
Ɇ ˗̨̆̊̂̑ ̅ ̨̑̔̍̆̎̅̆̑̅  ̜̏̑̎ ̜̜̓̏̌̓̑̐ ̜̏̓̑̔ ̇ ̎̆ 
̒́ ̓́̔Ȣ ˙̜̜̒́̌ȟ ̜̍́̊̌́̑̅ ̨̨̆̑̓̆̓̎ ˍ ̇ ̎̆ ˑ ̅ ̨̑̔̍̆̎̅̆̑̎ȟ 
̜̒̔̅ ̨̨̆̑̓̆̓̎ ˏρς ̅ ̨̑̔̍̆̎̅̆̑̎ ̒́ ̓́̐ȟ ̜̏̑̎ ̜́̑̓̓̑̔Ȣ 
˞̏̎̅́̊-́ ȟ ̜̋́̓̉̏̎̅́̑̅  ̜̏̑ ̅́ ̜̂́̔̑̅́ ̜̂̏̌́̅Ȣ 
ˎ̜́̔̑ ̗̜̉̑̑̏̈ɉ ˎˣɊ - ̜̂́̔̑ ̖̜̜̐́̑̆̎̉̍́̒̎  ̜̉̂̑̏̈̅̕ 
̅ ̎̆̋̆̑ ̌̐́̍̆̎ ̜̜́̊̓̍̒̈ ̜́̌̍́̒̔̍̆̎ ̜̒̉̐́̓̓́̌́̓̎ 
̜̂́̔̑ ̜́̔̑̔Ȣ 
ˎ̜́̔̑ ̗̜̜̉̑̑̏̈̎  ̜̋̌̉̎̉̋́̌  ̋ ̨̨̨̑̎̒ ̜̂́̔̑ 
̙̜̜̇́̒̔́̌́̑̎  ̈́ ̜̜̜̍̅́̎̔̎  ̅ ̨̑̆̇̆̒̎̆ ̜̜̂́̊̌́̎̒̓ 
̜̂̏̌́̅Ȣ ˎ̜́̔̑ ́̊̍́ ̜̎̅́ ̜́̔̑̔ ̨̨̨̒̆̈̍̎  ̐́̊̅́ ̜̂̏̌̔ ̏  
̇́  ̜́̂̑ ́ ̜́̒̓̎́̎ ̂ ̨̋̌ ̨̙̋̆ ̜́̔̑̔ ̨̨̨̒̆̈̍̎  ̜̜̇́̊̌̔ȟ 
̜̒̈̅́ ́̎ ̜́̔̑̔ ̨̨̒̆̈̍ ̜̉̈̉̋́̌̕  ̇ ̋̓̆̍̆̅̆̎ ̨̋̆̊̎ ̎̆̍̆̒̆ 
̏ ̟̜̍́̊̌ ̓́ ́̍̎́̎  ̨̋̆̊̎ ̨̨̒̆̈̌̆̅Ȣ ˍ̜̔̑̔ ̨̨̒̆̈̍ ̜̜̂́̔̑̅  

̜̒̑̓ ̜ ̜́̂ ̜̜̎  ̨̨̋̆̑̌̔̍̆̎ ̌ ̟̜́̎́̎ ̎̆̍̆̒̆ ̨̌ 
̆̓̓̆̎̔ ̙̏́ ̜̜̓́̑̎  ̜̂́̔̑ ̜́̂ ̜̎́ ̇́ ̜̎ ̜̏̑̎́̌́̒̔̎́̎ 
̜̒̉̐́̓̓́̌́̅Ȣ ˑ̠̜̉̒̐̆̐̒̉̌  ̋ ̨̨̑̎̒̓̆̑ ̓ ̨̨̂̆̓̎  
̓ ̨̍̆̎̅̆̔̎̆̎ ̎̆̍̆̒̆ ̜̜̇̏̊̌̔̎́̎ȟ ̏  ̇́  ̜́̂̑́ ̜́̒̓̎̅́ 
̓́̍́ ̓́̎ ́̎̎́̎ ̨̋̆̊̎ ̜́̔̑̔ ̨̨̨̒̆̈̍̎  ̐́̊̅́ ̜̂̏̌̔̍̆̎ȟ 
̇ ̑̆̋ ̜́̊̎̔ȟ ̒̔ȟ ̨̨̙̓  ̨̋̆̂̔ ɉ ̨̒̑̆̒̆ ̜̍́̊̌ ̓́ ́̍ 
̜́̂̌̅̅́ ́̎̎́̎ ̨̋̆̊̎Ɋȟ ̨̨̎̆̄̈̎̆̎ ̨̓̓  ̂ ̨̨̨̌̎̔̎  ̂ ̜̜̈̌̔ 

́̒ ̜̜̏̑̓̔̅  ̂ ̜̜̈̌̔̎́ ̨̋̆̌̐ ̒̏ ̜́̅Ȣ ˚́̔ ̜́̒̓  
̇ ̜̍̒ ́ ̨̨̨́̂̌̆̓̎  ̓ ̨̍̆̎̅̆̔ȟ ̜̇́̌̐ ̨̨̌̒̈̅̋ȟ ̓̆̈ 
̙̙́̑́ ̜̙̜̓ ȟ ̊ ̜̜̜̒̎  ̂ ̜̜̈̌̔ ̜̂́̔̑ ̗̜̉̑̑̏̈ 
̨̋̆̈̎̅̆ ̨̇̉ ̂́̊ ̜́̌́̅Ȣ ˟̆̋̒̆̑̄̆̎̅̆ ˎˣ ̜̍̎́̎̅́̊ 
̨̨̂̆̌̄̌̆̑̅ ̂́̊ ́̔ ́ ̜̂̏̌́̅ȡ ̇ ̅̆̔ ɀ ̜̜̂́̔̑̅  ́ ̜̐́̌  
̗̜̉̑̑̏̈̍̆̎ ̜̜́̔̑́̓̎ ̎́̔ ́̒̓́̑ ́ ̓ ̎ȟ ̜̜́̔̑̔̅  ̜́̓̓ 
̌ ́̊ ́̎ ̨̋̆̈̎̅̆ȟ ̎́̔ ̜́̒̓́̑̅  ̨̓̆̑ ̜́̒̓ ̍́̊ ̜̜́̂́̓̎  

̇̏ ̜́̌̔ ́̎́ ̆̍̆̒ȟ ̂ ̙̜̌ ̨̆̓̓̆̑̅  ̅̆ ̨̒̆̍̔ ̜̂̏̌́̅ȟ ̨̒̑̆̒̆ 
̜̉  ̂ ̙̜̌ ̨̨̆̓̓̆̑̎  ̨̒̆̍̔̎ ̨̂̑̅̆̎ ̂́̊ ́̔ ́ ̜̂̏̑̌́̅Ȣ 
˙ ̎̅́̊ ̎́̔ ́̒̓́̑ ́ ̓ ̎ ̋ ̨̨̑̎̒ȡ ̂̆̓ ̨̌̐̆̓ ̇ ̅̆̔ȟ ̨̨̓̆̑̒ 
̂̏̈́̑ ́̎ȟ ̒́̑ ̜̙ȟ ̨̨̓̌ ̍̆̎ ̨̆̑̎ ̙̜́  ̜̜̈̌ ̓ ̨̒̓ȟ ̨̓̆̑̅̆ 
̞̑̉̓̆̍́̌́̑ȟ ̠́ ̜̓́̑ ̨̇ ̨̨̙̋̆̑̐ȟ ̨̨̙ ̌ ́̊ ́̎ȟ ̠́ ̜̓́̑ 
̨̨̒̎̄̆̎ȟ ̑̒́  ̜́̂̑ ̜́̌́̑̎̅́ȟ ̨̓̆̑ ̜́̒̓ 
̋ ̜̜̜̋̓́̍̑̌́̑̎  ̨̌̋̆̊̐ ̋ ̨̨̑̎̔ ̂́̊ ̜́̌́̅Ȣ ˞́̑ ̟́ 
̜̂̉̌̉́̑̌ ̗̉̑̑̏̈ ̜́̔̑̔̎́̎ ̂́̒ ́ ̇́ ̅́̊̌́̑̅́ ̅́ ̨̋̆̈̅̆̒̆̅ȟ 
̏̌ ̜̜̂́̔̑̌  ̨̨̓̎̅̆̑̅  ̜̎̆̋̑̏̈̎́ ̜̜̂́̊̌́̎̒̓ȟ 
̗̟̠̜̄̆̐́̓̏̆̌̌̌̑̌ ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄̍̆̎ ̋ ̨̨̑̎̆̅Ȣ ˞́̑ ̟́ ́ 
̓ ̎ ̨̂̆̌̄ ̎ ̨̨̇̒̓  ̓ ̨̨̒̒̈̅̆̎̔ȟ ̜̌̓́̂́̑̅  ̨̨̨̙̎̅̆̄ 
̒ ̜̊ ̜̓ ̜̓  ̜̑́̍̎̅́ ̨̨̏̓̓̆̄̎  ̜̂̏̌̔̍̆̎ ̜̒̉̐́̓̓́̌́̅ȟ 
̋̆̊̅̆ ̨̓̆̑̅̆ ̜̙̜̎̔ ̨̨̂̆̌̄̌̆̑ ̜̂̏̌́̅Ȣ ˣ̜̉̑̑̏̈̅  Ⱥ̨̨̙̋Ȼ 
̨̨̂̆̌̄̌̆̑ȡ  
ρȢ ́̎ ̜̜̓́̍̑̌  Ⱥ̇ ̜̙̌̅̈́̌́̑Ȼȟ ̜̏̌́̑̅  ̋ ̨̟̂̆ ̜́̔̑̔̅  
̨̙̑̔̎ ̋ ̨̑̒̆̓̆̅ 
ςȢ ́̌́ ́̎̅́ ̜ ̞̑̉̓̆̍́̌́̑ ɉȺ̜̜̂́̔̑̌  ́̌́ ́̎ȻɊ Ƞ 

σȢ ̜̜̈̌ȟ ̜̇́̌̓̑́ ́̎ ̨̆̑̎ȟ ̜́̔̈ ̜̜̔̒ ̙̜̜̙̜̑̓ ̜́̂́̓ 
̜̈́̑ ́̎ȟ ̨̨̓̌ ̜̜̇̌̓̑ȟ ̨̓̆̄̒̓̆̌̄̆̎ȟ ̜̜̈̌Ƞ 

τȢ ̆̑̌̆̑̅̆ ̠̄̉̎̆̋̏̍́̒̓̉ȟ ̊̆̌̅̆̑̅̆ ̠́̍̆̎̏̑̆Ƞ 
υȢ ̜̋̒́̎̓̏̍́̓̏̈̅ ̨̨̓̆̑̅̆̄ ̅́ Ƞ 
φȢ ̒́̔̒́  ̜̂́̒ ̂́̑́̂́̎ ̓ ̠́ ̙̜́̌́̑ ̓ ̨̨̑̈̅ȟ ̨̨̓̆̑̒ ̜̈́̑ ́̎Ȣȡ 
˥̆̍̆̎ ɀ ́ ̜̐́̌ ̗̉̑̑̏̈ ́ ̓ ̎ ̨̂̆̌̄Ȣ ˞̜́̑̒̔ ̨̨̂̑̓̎̅̆̐ 
̜̇̉̎́̌̐ȟ ̏̌ ̌̋̆̎ ̍ ̙̌̆̑̄̆ ̨̇̆̓̆̅ȟ ̒̏̌ ̋̆̈̅̆ ̎́̔ ́̒̓́̑̅́ 
̨̆̎̓̄̔ ̂́̊ ̜́̌́̅Ȣ ˜̝̗̠́̌̐́̉̅́ ɀ ̜̂́̔̑ ̌ ́̊ ́̎ȟ ̜̓ ̜̈ȟ 
̨̂̆̓̋̆̊ ̨̓̆̄̒ ̆̍̆̒Ȣ ˟ ̨̍̆̎̄ ̜̜̑ ̨̓̋̑Ȣ ˗ ̜̜̋̂́̔̑ ̌ ́̊ ́̎ 
- ̠̒̐̌̆̎̏̍̆̄́̌̉Ȣ ˍ̝̗̠̔̒̋̔̌̓́̉̅́ ɀ ̜̒̉̒̓̏̌́̌  ̙̔ȟ 
̖̠̓́̉̋́̑̅̉Ȣ ˔̖̜̆̑̓́̎́̌  ̍ ̨̌̍̆̓̓̆̑ȡ ́̎̅́ ̠́̎̆̍̉ȟ 
̠̌̆̊̋̏̐̆̎̉ȟ ̗̠̓̑̏̍̂̏̉̓̏̐̆̎̉ ̇ ̎̆ ˪˟˓ ̇̏ ̜̜́̑̌́̔Ȣ 
ˎ̜́̊̌́̎̒ ́̎ ̂̉̌̉̑̔̂̉̎ ̇̏ ̜̜́̑̌́̊̅ȟ ̨̨̨̒̌̓̌ ̏̒́̓́̈́̕̕ 
̨̨̨̂̆̌̒̆̎̅̌̄ȟ ̜̇́̌̐ ̌̉̐̉̅̓̆̑ȟ ̏̒̏̌̉̐̉̅̓̆̑̕̕ ̇ ̎̆ 
̖̏̌̆̒̓̆̑̉̎ȟ ̝́̌́̕-̄̌̏̂̔̌̉̎̅̆̑ ̇ ̎̆ ̂̆̓̓́-̌̉̐̏̐̑̏̓̆̉̅̓̆̑ 
̅̆ ̨̄̆̊ ̜́̑̓́̅Ȣ ˚̆̒̆̐̓̆ ɀ ̔̑̏̂̉̌̉̎̏̄̆̎ ̇ ̎̆ ̎ ̨̇̒̓̆ - 
̒̓̆̑̋̏̂̉̌̉̎̏̄̆̎Ȣ ˎ̜́̔̑̅́ ̜́̂̎̔ ̨̨̨̅̆̑̒̎  ̨̨̨̂̆̌̒̆̎̅̌̄ 
́̑̓̒́ȟ ̝́̌́̕ς-̄̌̏̂̔̌̉̎̅̆̑ȟ ́̌ ̒́̑ ̟́̅́ - ̂̆̓̓́-
̄̌̏̂̔̌̉̎̅̆̑ ̅̆ ̨̄̆̊ ̜́̑̓́̅Ȣ ˎ̜́̔̑ ̗̠̜̔̎̋̉̒̕ 
̈́ ̜̜̜̍̅́̎̔̎  ̨̜̒̆̈̍̓́̌̅  ̋ ̨̨̙̑̒̆̓̋ ̜̂̏̌̐ 
̜̒́̑̒̔̅́ ̜̖̞̏̌̉̎̒̓̆̑́̈́ ̨̨̨̂̆̌̒̆̎̅̆̌̄̎  ̓ ̨̍̆̎̅̆̔ 
̜̜̓́̂̌́̅Ȣ ˣ̉̑̑̏̈ ̨̙̑̄̆̎̅̆ ̓̑́̎̒́̍̉̎́̈́ ̨̨̨̂̆̌̒̆̎̅̌̄ 
̜́̑̓́̅Ȣ ˍ̜̒̐́̐̓  ̈̆̑̓̓̆̔̌̆̑̅̆̎ ̜̜̜̏̌̅́̎̌́̓̎̅́̑ȡ ρȢ 
˝̜́̅̉̏̉̈̏̓̏̐̓ ̒̋́̎̉̑̌̆̔ȟ ̍ ̎̅́ ̜̉̈̏̓̏̐̓́̑̅  
̙̙̜́̑́ ̜ ̜̓́̑́̌̔̎ ̋ ̨̑̆̍̈Ȣ ςȢ ˠˑ˔ ɀ ́ ̐́ 
̋ ̜̜̜̋̓́̍̑̎  ̇́ ̜̅́̊̎ȟ ̨̅̉́̍̆̓̑̎ ̜́̎ ̜̓́̊̅Ȣ 
̨̨̅̉́̍̆̓̑̎  ρȟτ̍̍-̅̆̎ ̜́̑̓̔ ̗̉̑̑̏̈ ́ ̓ ̎Ȣ σȢ ˍ̒ ̜̏̑̓̔ 
̜̜̇̏̌̎  ̠̜̑̆̎̓̄̆̎̏̒̋̏̐̉̒̎̅́ ̙̆ ̋ ̜̜̜̋̓́̍̑̌́̑̎  
̜̃́̑̉̋̏̈̅ ̋̆ ̨̟̆̎ ̜́̎ ̜̓́̊̅Ȣ τȢ ˡ̠̉̂̑̏̄́̒̓̑̏̒̋̏̐̉Ȣ υȢ 
˗̨̝̟̏̍̐̓̆̑̌̋ ̠̓̏̍̏̄̑́̉̕Ȣ ˍ̜̔̑̔̅  ́ ̜̜̍ ̅̆̓̓̆ 
̨̨̙̑̍̆̌Ȣ ̈́ ̜̓ ̜ ̙̏̑̓́́ σ-υ ̜̇̌Ȣ ˎˣ ́̒ ̜̜̎̔̌́̑ȡ ρȢ 
ː̜̆̐́̓̏̌̉̆̎́̌̅ ̒̉̎̅̑̏̍ȟ ̏̌ ̄̉̐̆̑̒̐̌̆̎̉̈̍̍̆̎ȟ ̠ ̎̉ 
̜̂́̔̑ ̍̆̎ ̋ ̜̜̋̂́̔̑̅  ̌ ̟̜́̍̆̎ ̜̒̉̐́̓̓́̌́̅Ȣ ςȢ 
˴̨̨̒̎̔̌̋-̨̙̆̍̆̎̅̋ ̒̉̎̅̑̏̍Ȣ σȢ ˪̗̠̎̆́̌̏̐́̓̉̕Ȣ τȢ ˗̆ ̆̊̄̆̎ 
̙̆ ̋ ̜̜̋̓́̍̑̌́̑̎́̎ ́̎ ̋̆̓̔Ȣ υȢ ː̜̆̐́̓̏̑̆̎́̌̅ 

̒̉̎̅̑̏̍ - ̆̑̓̆ ̠́̈̏̓̆̍̉ȟ ̘̍̏̆̃̉̎́ ̨̨̂̆̌̄̌̆̑̍̆̎ȟ ̓ ̨̨̔̌̋̓̋ 
̨̅̉̔̑̆̈̅  ̓ ̨̍̆̎̅̆̔ȟ ̙ ̌̅̆̔ ̇ ̎̆ ̓Ȣ̂ 
˔̆̑̓̓̆̔ ̍́ ̜̜̜̈̅̌ ̜ȡ ˎ̨̨̈̅  ̍́ ̜̜̒́̓̍̈ ̙̙̉̎̆́̎̔ 
̨̨̅̒̍̆̎ ̅̉́̄̎̏̒̓̉̋́ ̓ ̨̨̒̌̅̆̑̎ ̜́̎ ̓́̔ ̇ ̎̆ ̅̆ ˍ̞̋́̂́̎ 
̨̨̅̒̍̆̎ ̠̜̓̆̑̍̏̍̆̓̑̉̌  ̉̎̆ ̙̙́̎̔ ̨̅̆̎̆̌̋ ̨̨̅̒̓ ̜̂́̔̑ 
̜́̔̑̔ ̂́̑ ̎́̔ ́̒̓́̑ ́  ̨̨̨̙̂̑̎̅̆̎ ̉̎̆ ̎ ̨̋̓̆̌̆̑  ́̑ ̜̜̌ 
̅̉́̄̎̏̒̓̉̋́ ̟̏ ̇ ̎̆ ̅̆ ̨̑̂̑ ̎́̔ ́̒ ́ ̓ ̎ ̉̎̆ ̙̙́̎̔ 
̎ ̨̋̓̆̌̆̑̎ ̜́̎ ̓́̐ ̆̍̅̆̔Ȣ 
ˑ̉́̄̎̏̈ ̟̏ ̇ ̎̆ ̉̎̆ ̙̙́̎̔ ̨̨̅̒ ̨̨́̈̑̄ ̗̍̆̅̉̉̎́̅́ 
̋̆ ̨̎̆̎ ̜̜̏̌̅́̎̌̍́̊̅Ȣ ˞̜̏̎̅ ̓́̎ ̅́ ̂ ̌ ̨̅̒ ˒̃̑̏̐́ 
̗̜̍̆̅̉̉̎́̒̎̅́ ̋ ̨̑̅̆̌ ̨̅̒ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ̨̨́̈̑̄ ̓́ ̅́ 
̉̎̆ ̙̙́̎̔ ̨̨̅̒̍̆̎ ɉ̙̙̜̉̎̆́̎̔̌ Ɋ ̜̅̉́̄̎̏̒̓̉̋́̎  
̋ ̐̓̆̄̆̎ ̓ ̨̨̒̌̅̆̑ ̂́̑Ȣ ˎ ̌ ̨̨̓̒̌̅ ̨̋̆̊̂̑ ̨̨̨̙̋̆̍̌̋̓̆̑ ̂́̑ 
̨̆̋̆̎ ̙̂́̑́ ́ ̠́̎Ȣ ˑ̆̒̆̅̆ ̂ ̌ ̨̨̅̒̓ ̎́ ̜̓ ̍̆ ̄̆̑̄̆̎ ̍́̍́̎ 
80-85%-  ̨́̅̆̊̎ ̅ ̜̑̒ ̅̉́̄̎̏̈ ̟̏ ̍ ̨̨̨̍̋̎̅̄ ̂́̑Ȣ ˎ̨̈ ̂ ̌ 
̨̨̅̒̓ ˍ̞̋́̂́̎ ̨̨̅̒̎ ̨̎̆̄̈̄̆ ́̌́ ̜̜̏̓̑̐ ȟ ̇ ̨̨̑̄̈̌̄̆̎ 
̨̈̆̑̓̓̆̔̌̆̑̅  ̜̓́̌̅́̔ ̨̨̎̆̄̈̎̅̆ ̉̎̆ ̙̙́̎̔ ̨̅̆̎̆̌̋ ̨̅̒ 
ɉ̠̜̓̆̑̍̏̍̆̓̑̉̌  ̙̙̉̎̆́̎̔ ̝̜̋̏̑̐̏̑́̌̅ ̨̨̅̒̎ ̨̎̆̄̈̄̆ 
̜́̌̅  ɉ˟ˍ˗ Ɋȟ ˏȢ˕Ȣ˛̑̆̌ȟ ςππυɊȢ 
ˑ ̌̆̌̅̆̎̄̆̎   ˗Ȣˍ̞̋́̂́̎  ̨̨̅̒  ̓ ̍̆̎ ̗̠̜̉̎̆̑̉̌   
̓̆̑̍̏̍̆̓̑  ̋ ̨̍̆̄̍̆̎  ̜̓̆̍̐̆̑́̓̔̑́̎  ̨̙̌̆̊̅ȟ ̏̌  ̨̙̎  
̜́̑̎́̊  ̜̍́̓̆̍́̓̉̋́̌   ̅̆̔̌̆̑  ̜̜̏̌̅́̎̌́̅Ȣ 
˗̜̌̉̎̉̋́̌   ̓ ̨̇̑̉̂̆̅̆  ˟ˍ˗   ̜̅̉́̄̎̏̒̓̉̋́̌   ̨̨̅̒̎  
̏̌̅́̎̔  Ⱥ́ ̑̎́̌́̑ ̇ ̨̊̆̒ȱ ̇́ ̜̅́̊̎  ̜̓̏̌   ̂́ ́̌́̔ ́  

̍ ̨̨̍̋̎̅̋  ̨̂̆̑̆̅  ̇ ̎̆  ̒̏ ́̎  ̒ ̊̋̆̒    ̎́̔ ́̒ ́ ̙̙̉̎̆́̎̔  
̜̇́̒́̌́̓̎  ̎ ̋̓̆  ̓́ ̜̅́̔̎  ̏ ̜̜̓́̊̌́̎̅̑́̅Ȣ ˓́ ́  
̨̨̅̒̓  ̍ ̨̨̨̍̋̎̅̋̓̆̑̎  ̓̆̋̒̆̑̔  ̍́ ̜̒́̓̎̅́ȟ ̂ ̌  ̨̨̅̒̓ 
̗́̒̉̓̐̆̎  ́̒ ̜̎ ́̎  ̜́̔̑̔  ̂́̑  ̎́̔ ́̒̓́̑  ̨̆̍̎̅̆  
̜̜̏̌̅́̎̌́̅.  

ˎ̜́̔̑  ̗̜̉̑̑̏̈ȟ́̒ ̜̎ ́̎  ̨̗́̒̉̓  ̂́̑  ̎́̔ ̜́̒̓́̑̅   ̨̨̆̍̎   
̍ ̨̒̆̌̆̒  ̨̌  ̋ ̎̄̆  ̨̅̆̊̎  ̨̨̙̙̆̍̎  ̓́̐ ́̎  ̇̏ Ȣ 
ˑ ̨̨̑̄̆̑̌̆̑̅   ̋ ̙-̨̨̇̄̆̑  ̨̨̎̆̄̈̄  ̜́̔̑̔̅  ̆̍̅̆̔̄̆  
̂́ ̜̓̓́̌ ́̎Ȣ ˍ̜̔̑  ̇́ ̅́̊̌́̑̅́ȟ ̠ ̎̉  ̓ ̑́ ̜̓ 
ɉ̨̑̆̈̉̒̓̆̎̓̓Ɋ  ̗́̒̉̓̓̆  ̜̍̆̅̉̋́̍̆̎̓̏̈̅  ̆̍  
̋ ̍̆̋̓̆̒̐̆̄̆̎̅̆  ̗̐́̑́̆̎̓̆̈̄̆ ɉ̠̑̆̉̎̔̈̉̕ȟ ̗̗̠́̒̉̓̏̒̏̑̂̉ȟ 
̝̝̗̠̔̌̓̑́̉̌̓̑́̉̕Ɋ  ̇ ̨̄̎̔̄̆  ̓̔̑́  ̨̋̆̌̆̅Ȣ ˎ̜́̔̑  ̗̜̉̑̑̏̈  
̂́̑  ̎́̔ ́̒̓́̑̅́  ̗̐́̑́̆̎̓̆̈  ̏̌̅́̎̔  ̨̗́̒̉̓̓  ́̈ ̔́ ̜̓ ́  
́̎́  ̓ ̨̍̆̎̅̆̓̆̅ȟ ́̎  ̜̑́̍̎̅́ ̜  ̎ ̜̜̑̔̈̅  
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̓ ̨̍̆̎̅̆̓̆̅  ̇ ̎̆  ̇̆̅̆̌  ̜̜̂́̔̑̌   ̨̨̨̨̙̇̆̓̒̐̆̔̌̋̓ 
̜̜̓̔̎̅́̓́̅Ȣ 
ˎ̨̨̈̅   ̂́ ̜̜̜̌́̔̍̈̅́  τπ  ̇́̒̓́̎  ̂́̒̓́̐  φψ  ̇́̒ ́  ̨̨̅̆̊̎̄  
ρρ ̆̑ ̍̆̎ ρρ ̊̆̌  ̜̂̏̌̅Ȣ ˙̜̎́̅́̊  ̅̉́̄̎̏̈̅́̑̍̆̎ȡ ̜̂́̔̑ 
̗̜̉̑̑̏̈ȟ  ̗́̒̉̓Ȣ ˎ́ ̜̌́̔̅́ ̜  ̎́̔ ́̒̓́̑́  ςπ  ̋ ̎  ̜̂̏̊  
̇ ̨̨̑̄̈̌̄̆̎  ̜̇́̌̐  ̜̅̉̔̑̆̓̉̋́̌   ̠̓̆̑́̐̉ ́  ́̑́̍́̒̓́̎  
̜́̊̓́̑̌ ̓́̊  ̏   ̠̜̓̆̑́̐̉̌   ̒̆̑  ̋ ̨̑̒̆̓̐̆̅  ̇ ̎̆ 
̙̙̉̎̆́̎̔ ̨̨̅̒̎  ̏̒̔ ́ ̨̨́̇̆̓̓̌̋ ̜̜̓̔̎̅́̅Ȣ  ˕̎̆̍̆̎  
̆̍̅̆̔  ̙̜̜́̑́̌́̑̎   ̜́̌̅̎̅́  ̜̂́̑̌   ̎́̔ ́̒̓́̑ ́  
̠̜̓̆̑̍̏̍̆̓̑̉̌   ̙̙̉̎̆́̎̔ ̨̅̆̎̆̌̋ ̨̅̒ ̨̨̨̓̋̈̌̅Ȣ 
˗̗̠̏̑̑̆̋̉  ̨̙̎ ́̑̎́̌́̑ ̜̓̆̍̐̆̑́̓̔̑́̎   ̝̜̉̎̓̆̄̑́̌̅  
̋ ̨̨̙̑̒̆̓̋  ̍̆̎  ̨̨̨̝̓̆̑̍̏̌́̂̉̌̅̌̄  ̨̨̎̆̄̈̎̅̆  ̓́ ̜̅́̌̅Ȣ 
ˍ̜̜̌̅̍̈ ́  ̨̅̉̔̑̆̈̅  ̇̏ ̜́̑̌́̓̔  ̍ ̨̒̆̌̆̒  ̜̜̏̊̌̅Ȣ ˴̒-
̙́̑́̌́̑  ̜̒́̎ ɉς-̅̆̎  χ-̄̆  ̨̅̆̊̎Ɋ ̓ ̨̨̔̌̋̓̋  ̅̉̔̑̆̈  
̜̅̉̎́̍̉̋́̒̎́   ̓ ̨̔̆̌̅  ̜̂̏̌̅ȟ ̨̒-̙́̑́̌́̑  ̑  ρ-τ ̓ ̨̔̌̋̓̆  
̜̇́̒́̌̐  ̜̜̏̓̑̅Ȣ ˕̙̙̎̆́̎̔  ̆̍  ́̊ ̜̎  ̅̉̔̑̆̈  
̇̏ ̜́̑̌́ ́̎̅́  ̎̆̍̆̒̆  χ ̨̒-̙́̑́̅́̎ ̨̋̆̊̎  ̠̜̓̆̑́̐̉̌   
̨̒̆̑  ̂̏̌̍́ ́̎̅́  ̓̏ ̜̜̓́̓̌̅Ȣ ˕̙̙̜̎̆́̎̔̅  ̓́ ̅́̔  
̎ ̨̋̓̆̒ȟ ̒̆̑  ̆̓̔  ̓ ̨̨̒̌  ̍̆̎  ̜̇̏̌̅́̑  ˟ˍˑ-̨̓   ̎ ̨̓̉̇̆̒̎̆  
̇ ̎̆  Ⱥ̂̆̒-̓̆̋ȱ ̓ ̜̜̜̇̑̍̅́̍́̒̎́ ̒ ̊̋̆̒ ̨̋̆̌̆̅Ȣ 
  ˟ ˍ -ˑ̐̆̎  ̓̆̒̓   ̇ ̨̑̄̈̔ ̎ ̨̓̉̇̆̒̎̅̆ ̆̍̄̆ ́̇̆̓ ́̑̎́̌́̑ 
̎ ̨̋̓̆̒ ̓́ ̜̜́̊̎̅́̌̅Ȣ ˓̨̉  ̏   ̓́̑̍́  ̜̜́̑̎́̌́̑̎   
̇̏ ̨̜̜́̑̒̆̈̍̓́̌̅ ̜  ̜́̎ ̜̓́̌̅ȡ )'ȟ #ȟ -#ȟ 0  ̇ ̎̆  ̒̏̌  
̓́̑̍́  ̜̜́̑̎́̒̎   ̓ ̨̜̍̆̎̒̆̈̍̓́̌̅ ̜  ́ ̜̎ ̜̓́̌̅ȡ -#ȟ 0ȟ 
')Ȣ ̑ ̎́̔ ́̒̓́ ˟˕˗ ̇ ̎̆ ˟˘ ɀ ̨̅  ́̊ ̜̎ ̋ ̨̨̓̆̑̌̔ ̨̂̑-
̨̨̂̑̎̆̎ ̨̙̆̑̆̋̆̌̆̎̆̅Ȣ ˞̏̌ ̒̆̂̆̐̓̆̎ ̑ ̎́̔ ́̒̓́     ́̌ ̙́ ̜ 
̇ ̎̆ ̨̋̆̌̆̒ ̙́̑́̌́̑̅́ ̙̙̉̎̆́̎̔ ̎ ̨̋̓̆̌̆̑̅  ̨̆̍̅̋ ̜̒̉̐́̓ 

 ̑̓ ̨̑̌Ȣ ˍ̗̒̉̓̐̆̎ ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓́̑̅  ̨̙̋̆̆̎̅ ̨̨̆̍̎  
̎ ̨̨̓̉̇̆̒̎ ̨̒̆̑  ρυ ̎́̔ ́̒̓́ ̏  ̎ ̓̉̇̆ ̋ ̨̑̒̆̓̓ ȟ ̠ ̎̉ 
̓ ̨̨̔̌̋̓̋ ̅̉̔̑̆̈ ̇̏ ̜́̑̌́̐ȟ ̎́̔ ̜́̒̓  ̜̇́̌̐ ̇́ ̜̅́̊  
̇́ ̜̒́̑̅Ȣ  ˠ̝̜̜̜̌̓̑́̅̂̒̓  ̨̈̆̑̓̓̆̔̅  ̋ ̨̨̙̑̒̆̓̋ ̇ ̎̆ 

̑̒́ ̜́̂̑ ̜̜́̒̎ ̟̜́̓́ ȟ  ̨̨̙̓  ̋ ̨̌̆̍ȟ ̎́̔ ̜́̒̓  
̒́̌̍́ ̜ ̇ ̎̆ ̗́̒̉̓ ̋ ̨̨̨̑̎̒̓̆̑ ̜́̈́̊̅Ȣ ˓ ̑̆̋ ́̎ - ̜̓́̍̑ 
̇ ̎̆ ̜̜̓̎̒ ́̌̔ ̇ ̨̊̆̒ ̇́ ̜̒́̑̅ȟ ̠ ̎̉ ̎́̔ ́̒̓́ ̜̉̈̉̋́̌̕  
̇ ̋̓̆̍̆̄̆ ̓ ̨̨̨̨̈̍̅̌̄ ̇̏ ̜́̑̌́̐ȟ ̋ ̨̌-̋ ̨̊ ̇́ ̜̒́̑̅Ȣ ́̎ 
̍̆̎ ̈ ̨̑̅  ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̖̠̜̂̉̏̉̍̉̌  ̓́̌̅́̔ 
̋ ̨̨̙̑̒̆̓̋̓̆̑ ̜́̌̐̎́ ̨̋̆̌̅Ȣ 
 ̱ ̌ φ ̎́̔ ́̒̓́ ̏  ̎ ̓̉̇̆ ̋ ̨̑̒̆̓̐̆̅Ȣ ˎ ̌ ̎́̔ ́̒̓́̑̅́  
́̓́̊ ́̎ ̜̂́̔̑  ̗́̒̉̓ ̐̆̎ ́̊ ̜̎ ̜̜̂́̔̑̌   ̜̍̉̌  

̂ ̜̜̈̌̒̓́̑ ̜̏̒́̑̌́̒̐ ̜̅́̍ ́̎ ̇ ̎̆ ̇ ̑̆̋ ́̎ ɀ ̜̓́̍̑ 
̇ ̨̨̊̆̒̎  ̨̨̈̄̆̑̒̓̆̑ ̂́̊ ̜́̌̅Ȣ 
˗̨̆̌̆̒ ̂́ ̜̌́̔ ̜̂́̔̑ ̗̜̉̑̑̏̈ȟ ̗́̒̉̓̐̆̎ ̜̜́̔̑́̓̎  ρσ 
̎́̔ ́̒̓́ ̏  ̎ ̓̉̇̆ ̋ ̨̑̒̆̓̐̆̅ȟ ̨̂̑́  χ ̎́̔ ́̒̓́ ̙̙̉̎̆́̎̔ 
̨̨̅̒̎ ̇ ̨̑̄̈̔ ̎ ̨̓̉̇̆̒̎̅̆ ̓ ̨̨̔̌̋̓̋ ̅̉̔̑̆̈ ̇̏ ̜́̑̌́̐ȟ 
̗̐́̑́̆̎̓̆̈ ̏̌̅́̎̔ ̨̨̨̨́̇̆̓̓̌̄̎    ̓ ̨̍̆̎̅̆̓̓ Ȣ  
̜̜̜̏̑̓̎̅: ˔̨̆̑̓̓̆̔̌̆̑̅   ̎ ̨̓̉̇̆̒̎̅̆  ́ ̜̈́̎  ̈́̓ 

̜́̌̍́̒̔ ̇́ ̜̒́̑̐ ̨̞̎̆̊̑̏̎̅̏̋̑̉̎̅ ̇ ̨̊̆̌̆̑̅  ̜́̌̐̎́ 
̋̆̌̔ ̎ ̨̓̉̇̆̒ ̂́̊ ̜́̌̅Ȣ ˜̝̜̏̑̓́̌̅ ̠̄̉̐̆̑̓̆̎̈̉  ̍̆̎   
́̒ ̜̎ ́̎ ̨̗́̒̉̓ ̂́̑ ̎́̔ ́̒̓́̑ ́ ̨̙̋̆̆̎̅ ̆̍ ̓́ ̜́̊̎̅́̔̅́ 
ςς ̎́̔ ̜́̒̓  ρυ ɀ ̨̎̅̆ ̏  ̒̆̑ ̋ ̨̑̒̆̓̓Ȣ ˎ ̌ ̨̅̒ ́̌̅́ ̜ 
̔́ ̜̓̓́ ̨̨̨̈̅̆̎̒̓ ́̇̆̓ ̨̆̓̆̅Ȣ ˕̙̙̎̆́̎̔ ̨̨̅̒̎ ̏̌̅́̎̔ 
̨̨́̈̑̄ ̈́̍́̎́̔̉ ̆̍̅̆̔ ̓ ̨̨̒̌̅̆̑̍̆̎ ̨̂̑̄̆ ̈ ̍ ̨̎̎ 

̇̏ ́̌̓̐́ ̜́̎ ́̊ ̜̜̎̅́̌̅Ȣ 
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ˣ̠̆̌̍̉ ̠̉̎̓̆̄̑̉̑̏̃́̎̉ ̘̟̠̒̉̓́̓̒ ̎̆ ̝̓̏̌̋̏ ̜̙̠̐̏̃̆̎̉ ̠̈̎́̎̉ ̉ ̜̎́̃̋ȟ ̎̏ ̉ ̏̐̑̆̅̆̌̉̎̉̆ ̜̖̎̏̃ ̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉  ̉ 
̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̍̆̑ȟ ̑ ́̈̃̉̓̉̆ ̉ ̏̂̏̄̏̆̎̉̆̚ ̃̒̆̍̉̑̎̏̊ ̗̜̍̆̅̉̉̎Ȣ 
ˣ̉̑̑̏̈ ̘̐̆̆̎̉ ̠̠̟̠̃̌̓̒ ̏̅̎̏̊ ̉̈ ̙̖̃́̇̎̆̊̉ ̐̑̏̂̌̆̍ ̋́̋ ̃ ˝˗ȟ ̓́̋ ̉ ̃̏ ̃̒̆̍ ̍̉̑̆Ȣ ˞̏̄̌́̒̎̏ ̜̅́̎̎̍ ˏ˛˔ ̆̇̆̄̏̅̎̏ ̃ ̍̉̑̆ 
̟̐̏̄̉̂́̓ ̏̋̏̌̏ σππ πππ ̟̌̅̆̊ ̉̈-̈́ ̗̉̑̑̏̈́ ̘̐̆̆̎̉Ȣ ˏ ̞̓̏̊ ̝̒̓́̓̆ ̑́̒̒̍́̓̑̉̃́̌ ̃̏̐̑̏̒ ̠̐̑̉̍̆̎̆̎̉ ̜́̋̔̐̔̎̋̓̔̑ ̔ ̝̜̖̂̏̌̎ 
̘̐̆̆̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ́ ̠̋̔̐̔̎̋̓̔̑̎́ ̅̉́̄̎̏̒̓̉̋́ȟ ̍̆̓̏̅ ˍ̞̋́̂́̎ȟ ̗̉̑̑̏̈ ̘̐̆̆̎̉Ȣ 
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Resume: Integration of Chinese and Western medicine is a unique sphere of modern medical science. Synthesis of exact methods of a 
Western medical science with the art of traditional Chinese medicine, comprises huge potential of opportunities for heath research, creation 
of relative methods of treatment, new developments for modern medicine to serve for all mankind . 
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˞ȢˍȢˍ˟ˍ˚˟ˍ˒ˏˍȟ ˍȢˎȢˍ˟ˍ˚˟ˍ˒ˏȟ ˍȢˎ ˚ˠ˝ˍˢ˙˒˟˛ˏˍȟ ːȢˎ ˍˎˑ˕ˢˍ˘˨˗˛ˏˍ 
˗́̈˚˙ˠ ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́ ̆̅̑́̕ ̖̃̎̔̓̑̆̎̎̉ ̂̏̌̆̈̎̆̊ Τυ 
 

˘˒ˤ˒˚˕ˬ ˑ˕ˡ˘˫˗ˍ˚˛˙  ˎ˛˘˩˚˨ˢ ː˕˜˛˟˕˝˒˛˔˛˙ ˏ ˞˛ˤ˒˟ˍ˚˕˖ ˢ˝˛˚˕ˤ˒˞˗˕˙ ːˍ˞˟˝˕˟˛˙ 
 
ˏ ̝̒̓́̓̆ ̜̐̑̉̃̆̅̆̎̎̆ ̜̅́̎̎̆ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ȟ ̃ ̓̏̍ ̘̓̏ ̖̎̆̏̂̏̅̉̍̏ ̟̘̝̃̋̌̉̓ ̃ ̜̒̓́̎̅́̑̓ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̒ 
̞̘̄́̒̓̑̏̎̓̆̑̏̌̏̄̉̆̒̋̉̍̉ ̠̠̐̑̏̃̌̆̎̉̍̉ ̅̉́̄̎̏̒̓̉̋̔ ˚˝ȟ ̅̉́̄̎̏̒̓̉̋̔ ̍̉̋̏̈́Ȣ ˕ ̐̑̉  ̜̠̃̃̌̆̎̉̊ ̐̑̏̃̆̒̓̉ ̞̗̟̑́̅̉̋́̉̏̎̎̔ȟ 
̘̟́̎̓̉̍̉̋̏̓̉̆̒̋̔ ̟̓̆̑́̐̉ ̟̅̉̌̋́̎̏̍̕Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̄̉̐̏̓̉̑̆̏̈ȟ ̖̘̑̏̎̉̆̒̋̉̊ ̄́̒̓̑̉̓ȟ ̜̍̉̋̏̈ ̇̆̌̔̅̋́ȟ̟̅̉̌̋́̎̕Ȣ 
 
˗́̎̅̉̅̏̈ ̝̐̉̆̃́̑̉̓̆̌̎̏̄̏̚ ̓̑́̋̓́ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ 
̎̆ ̠̠̠̃̌̆̓̒ ̝̓̏̌̋̏ ̍̆̒̓̎̏̊ ̐́̓̏̌̏̄̉̆̊ȟ ̏̎ ̍̏̇̆̓ ̜̝̂̓ 
̜̐̆̑̃̍ ̠̐̑̏̃̌̆̎̉̆̍ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̊ ̉̌̉ ̒̉̒̓̆̍̎̏̊ 
̘̍̉̋̏̓̉̆̒̋̏̊ ̗̉̎̆̋̉̉̕ ɉGoff J.S., 1988) [1;2]. 
˙̜̉̋̏̈ ̇̆̌̔̅̋́ȟ  ̐̏ ̜̅́̎̎̍ ˙ȢˍȢ ˥̠̆̃̋̏̃́ ȟ ̆̄̏ ̠̅̏̌ ̏̓ 
̖̃̒̆ ̘̒̌̔́̆̃ ̋́̎̅̉̅̏̈́ ̖̃̆̑̎̆̄̏ ̏̓̅̆̌́ ̝̐̉̆̃́̑̉̓̆̌̎̏̄̏̚ 
̓̑́̋̓́ ̠̒̏̒̓́̃̌̆̓ ̙̝̌̉ υȟςϷȢ ː̏̑́̈̅̏ ̘́̆̚ ɉ̅̏ ρχ-30%) 
#ÁÎÄÉÄÁ ÓÐÐȢ ̖̠̎́̏̅̓ ̃ ̖̂̉̏̐̓́̓́ ̝̜̖̄́̒̓̑̏̅̔̏̅̆̎́̌̎ ̠̈̃ȟ ́ 
̓́̋̇̆ ̐̑̉ ̖̘̖̑̏̎̉̆̒̋̉ ̖̄́̒̓̑̉̓́ ɍςɎȢ 
˞̑̆̅̒̓̃́ ̠̟̐̏̅́̃̌̉̆̚ ̝̋̉̒̌̏̓̎̏̒̓ȟ ̒̐̏̒̏̂̒̓̃̔̆̓ ̑̏̒̓̔ 
̟̄̑̉̂̋̏̃̔ ̗̟̉̎̆̋̉̕ ɍςȠσɎȢ 
ˑ̝̆̊̒̓̃̉̓̆̌̎̏ȟ ̎́ ̏̎̆̕ ̝̎̏̑̍́̌̎̏̊ ̉ ̐̏̎̉̇̆̎̎̏̊ 
̋̉̒̌̏̓̎̏̒̓̉ ̗̍̉̆̌̉̊ ̄̑̉̂̏̃ ̠̏̂̎́̑̔̇̉̃́̆̓̒ ̅̏̒̓̏̃̆̑̎̏ 
̘́̆̚Ȣ  
ˡ̌̔̋̏̎́̈̏̌ ̠̠̠̃̌̆̓̒ ̎́̉̂̏̌̆̆ ̞̜̆̋̓̉̃̎̍̕̕ ̉ 
̜̂̆̈̏̐́̒̎̍ ̜̒̉̒̓̆̍̎̍ ́̎̓̉̍̉̋̏̓̉̋̏̍ȟ ̘̓̏ 
̐̏̅̓̃̆̑̇̅̆̎̏ ̘̜̍̎̏̄̏̉̒̌̆̎̎̍̉ ̗̜̍̎̏̄̏̆̎̓̑̏̃̍̉ 
̘̋̌̉̎̉̆̒̋̉̍̉ ̜̠̉̒̐̓́̎̉̍̉ ɍσȠτɎȢ ˍ̜̋̓̉̃̎̍ ̋̏̍̐̏̎̆̎̓̏̍ 
̟̅̉̌̋́̎́̕ȟ  ̠̠̠̃̌̆̓̒ ̌̔̋̏̎́̈̏̌̕ȟ ̜̋̏̓̏̑̊ ̠̏̓̎̏̒̉̓̒ ̋ 
̎̏̃̏̍̔ ̋̌́̒̒̔ ̝̜̖̓̑̉́̈̏̌̎ ̒̏̆̅̉̎̆̎̉̊ȟ ̔̄̎̆̓́̆̓ ̂̉̏̒̉̎̓̆̈ 
̒̓̆̑̏̌̏̃ ̜̍̆̍̂̑́̎ ̄̑̉̂̋̏̃̏̊ ̋̌̆̓̋̉ȟ ̙̎́̑̔́̆̓ ̒̉̎̓̆̈ 
̞̑̄̏̒̓̆̑̏̌́ȟ ̃ ̝̑̆̈̔̌̓́̓̆ ̘̆̄̏ ̠̉̎̄̉̂̉̑̔̆̓̒ ̑̏̒̓ ̄̑̉̂̏̃Ȣ  
˔́̍̆̆̎̉̆̚ ̝̉̍̉̅́̈̏̌̎̏̄̏ ̝̗̋̏̌́ ̝̜̓̑̉́̈̏̌̎̍ ̐̑̉̃̏̅̉̓ ̋ 
̟̔̒̉̌̆̎̉ ̐̑̏̓̉̃̏̄̑̉̂̋̏̃̏̄̏ ̠̅̆̊̒̓̃̉ ̉ ̙̟̑́̒̉̑̆̎̉ 
̒̐̆̋̓̑́ ̠̅̆̊̒̓̃̉ ̃̆̆̒̓̃́̚ ɍτȠυɎȢ 
˙́̓̆̑̉́̌ ̜ ̉ ̜̍̆̓̏̅ ̉̒̒̌̆̅̏̃́̎̉̆Ȣ ˜̏̅ ̙̎́̉̍ 
̟̎́̂̌̅̆̎̉̆̍ ̖̝̎́̏̅̉̌̏̒ ̝̜̂̏̌̎̆ ̃̒̆̄̏ ρςπ ̘̆̌̏̃̆̋ȟ ̉̈ 
̖̎̉ȡ ρ ̄̑̔̐̐́ ψπ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ȟ ς ̄̑̔̐̐́ - 40 
̘̆̌̏̃̆̋ ̒ ̖̘̑̏̎̉̆̒̋̏̊  ̄́̒̓̑̉̓̏̍ȟ ̎̆ ̟̉̍̆̉̆̚ 
̄̉̐̏̓̉̑̆̏̈́Ȣ 
˕̈ ψπ ̝̜̖̂̏̌̎  φχ ̝̜̖̂̏̌̎ ̙̐̑̏̌̉  ̐̏̌̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆  ̉ 
̜̔̒̓́̎̏̃̌̆̎ ̖̘̑̏̎̉̆̒̋̉̊ ̄́̒̓̑̉̓Ȣ ˎ̝̜̏̌̎̆ ̄̉̐̏̓̉̑̆̏̈̏̍   
̃ ̃̏̈̑́̒̓̆ ̏̓ ρχ ̅̏ φω ̌̆̓ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ τςȟσϻτȟπς ̄̏̅́ɊȢ 
˕̈ ̖̎̉ ̔ συ ̖̘̑̏̎̉̆̒̋̉̆ ̜̄́̒̓̑̉̓ ̉ ̔ σς ̘̍̉̋̏̓̉̆̒̋̉̆ 
̜̄́̒̓̑̉̓Ȣ 
ˎ̝̜̏̌̎̆ ̖̘̑̏̎̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ̂̆̈ ̄̉̐̏̓̉̑̆̏̈́ ̃̒̆̄̏ τπ 
̘̆̌̏̃̆̋Ȣ ˞ ̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̝̜̖̂̏̌̎ ̒̏̒̓́̃̉̌ ττȟςϻσȟςτ ̌̆̓Ȣ  
˜̑̉ ˚˝ ̗́̒̒̏̉̉̑̏̃́̎̎̏̍ ̄́̒̓̑̉̓̆  ̜̂̌̏ ̘̎́̈̎́̆̎́ 
̞̗̠̑́̅̉̋́̉̏̎̎́ ̠̓̆̑́̐̉Ȣ ˛̂̒̌̆̅̏̃́̌̉ ̎́ ̜̋́̎̅̉̅ ̅̏ ̉ 

̐̏̒̌̆ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̊Ȣ   
ˑ̉́̄̎̏̒̓̉̋́ ̈́̂̏̌̆̃́̎̉̊ ̖̘̑̏̎̉̆̒̋̏̄̏ ̄́̒̓̑̉̓́ȟ ̞̑̏̈̉̃̎̏-
̠̜̖̈̃̆̎̎ ̐̏̑́̇̆̎̉̊ - ̒̏̄̌́̒̎̏ ˢ̝̟̒̓̏̎̒̋̏̊ 
̗̋̌́̒̒̉̉̋́̉̉̕ ρωωτ ̄̏̅́ȟ ̗̋̌́̒̒̉̉̋́̉̉̕ Savary-Miller , 
˜̆̑̆̅̆̑̉̊ ˏȢːȢ ɉρωωω ̄ȢɊ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ  
˝̝̜̆̈̔̌̓́̓ ̒̏̂̒̓̃̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ˜̑̉ 
̏̂̒̌̆̅̏̃́̎̉̊  ̎́̍̉ ̏̂̎́̑̔̇̆̎̉̉ ̔ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍   
̒ ̖̘̑̏̎̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ˚˝ ̗́̒̒̏̉̉̑̏̃́̎̎̏̄̏ ̄́̒̓̑̉̓́ 
̐̏̈̃̏̌̉̌̏ ̟̘̝̃̋̌̉̓ ̃ ̘̌̆̆̎̉̉  ̞̗̟̑́̅̉̋́̉̏̎̎̔ ̟̓̆̑́̐̉ 
˚˝Ȣ ˜̑̉ ̞̓̏̍ ̠̐̑̉̍̆̎̌̉ ̖̒̆̍̔ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̊ ρ 
̌̉̎̉̊ ɉ̏̍̆̐̑́̈̏̌ ςπ̍̄ ̖ς ̑ȟ ̗́̍̏̋̒̉̉̌̌̉̎ ρπππ ̍̄ ̖ς ̑ȟ 
̗̋̌́̑̉̓̑̏̍̉̉̎ υππ ̍̄ ̖ ς ̑Ɋ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊Ȣ 
˪̝̆̋̓̉̃̎̏̒̓̕̕ ̐̑̏̃̏̅̉̍̏̊ ̓̆̑́̐̉̊ ̝̋̏̎̓̑̏̌̉̑̏̃́̌́̒ ̐̏ 
̅̉̎́̍̉̋̆ ̒̉̍̐̓̏̍̏̃ȟ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ ̉ ̘̍̏̑̏̌̏̄̉̆̒̋̏̊̕ 
̋́̑̓̉̎̏̊Ȣ ˪̠̎̅̏̒̋̏̐̉ ̒ ̄́̒̓̑̏̂̉̏̐̒̉̆̊ ̝̐̑̏̃̏̅̉̌̏̒ ̘̆̑̆̈ 
τ ̎̆̅̆̌̉  ̐̏̒̌̆ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̊Ȣ ˑ̉̎́̍̉̋́ 
̗̏̆̎̉ ̝̃́̌́̒ ̐̏ ̒̋̏̑̏̒̓̉ ̠̋̔̐̉̑̏̃́̎̉ ̂̏̌̉ȟ ́̋̓̉̃̎̏̒̓̉ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ˞˛˓Ȣ 
˜̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ ̘̠̌̆̆̎̉ ̟̝̎́̂̌̅́̌̏̒ ̝̙̔̍̆̎̆̎̉̆ ̇́̌̏̂ 
̎́ ̝̂̏̌ ̉ ̘̅̉̒̐̆̐̓̉̆̒̋̉̊ ̒̉̎̅̑̏̍Ȣ 
ˠ υ ̝̜̖̂̏̌̎ ̜̂̌̏ ̞̎̆̆̋̓̉̃̎̏̕̕ ρ̠̌̉̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊ 
̓̆̑́̐̉̊ȟ ̉̍ ̝̐̑̏̃̏̅̉̌́̒ ς ̠̌̉̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̊ 
̠̋̃́̅̑̏̓̆̑́̐̉ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̐̑̆̐́̑́̓̏̃ ̃̉̒̍̔̓́ ɉ̐́̑̉̆̓ 
ςπ ̖̍̄ς ̑ȟ ̅̆-̎̏̌ ρςπ ̍̄ ̖τ ̑ȟ̍̆̓̑̏̎̉̅́̈̏̌ υππ ̍̄ ̖σ ̑ȟ 
̗̋̌́̑̉̓̑̏̍̉̉̎ υππ ̍̄ ̖ ς ̑Ɋ 
 ̃ ̑̉ ̜̠̃̃̌̆̎̉̉  ̘̍̉̋̏̓̉̆̒̋̏̄̏ ̄́̒̓̑̉̓́ ̐̑̏̃̏̅̉̌̉ 
̘̌̆̆̎̉̆ ̐̑̆̐́̑́̓̏̍ ̟̅̉̌̋́̎̕ ̐̏ ρππ-ρυπ ̍̄ ̖ ρ ̑ ̃ ̝̅̆̎ χ-
ρτ ̅̎̆̊Ȣ  
˜̑̉ ̘̖̍̉̋̏̓̉̆̒̋̉ ̠̖̈́̂̏̌̆̃́̎̉ ̔ ̟̌̋̏̎́̈̏̌́̕  ̘̙̠̎́̉̌̔́ 
̘̠̋̌̉̎̉̆̒̋́ ̉ ̌́̂̏̑́̓̏̑̎̏-̠̐̏̅̓̃̆̑̇̅̆̎̎́ ̞̝̆̋̓̉̃̎̏̒̓̕̕.  
˜̑̉ ̑́̎̇̉̑̏̃́̎̉̊ ̔ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̅̏ ̘̠̌̆̆̎̉  ̎́ ρ 
̍̆̒̓̆ ̜̂̌̏ ̝̒̌́̂̏̒̓ ɉφωϷɊȟ ̎́ ς ̍̆̒̓̆ ̖̝̒̔̏̒̓ ̋̏̇̉ φφȟψϷȢ ˚́ σ 
̍̆̒̓̆ ̠̝̔̓̏̍̌̆̍̏̒̓ φσȟτϷȟ ̎́ τ ̍̆̒̓̆ ̏̓̆̋̉ ̠̜̈̋́ φσϷȟ ̎́ υ 
̍̆̒̓̆ ̝̒̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍ υφȟσϷȢ ˚́ φ ̍̆̒̓̆ ̂̏̌̉ ̃ 
̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ȟ ̎́ χ ̍̆̒̓̆ ̜̙̏̅̋́ τρȟςϷȟ ̎́ ψ ̍̆̒̓̆ 
̜̄̏̌̏̃̎̆ ̂̏̌̉ σψȟρϷȟ ̎́ ω ̍̆̒̓̆ ̙̓̏̎̏̓́ συϷȟ ̎́ ρπ ̍̆̒̓̆ ̂̏̌̉ 
̃ ̗̒̆̑̅̆ στȟφϷȟ ̎́ ρρ ̍̆̒̓̆ ̃̈̅̔̓̉̆ ̇̉̃̏̓́ σρȟσϷȟ ̎́ ρς ̍̆̒̓̆ 
̄̏̌̏̃̏̋̑̔̇̆̎̉̆ ςψȟτϷȟ̎́ ρσ ̍̆̒̓̆ ̉̈̇̏̄́ ςυϷȢ  

 
˟̗́̂̌̉́ ρ ɀ ̠ ̘̠̌̉̎̉̆̒̋́ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̅̏ ̘̠̌̆̆̎̉ 

˓̜́̌̏̂ 
ˍ̂̒Ȣ 
 

% 

̝̒̌́̂̏̒̓ 46 69 
̠̝̔̓̏̍̌̆̍̏̒̓ 43 63,4 
˛̓̆̋̉ ̠̜̈̋́ 42 63 
̝̒̏̎̌̉̃̏̒̓ 30 44,6 
˞̖̝̔̏̒̓ ̋̏̇̉ 45 66,8 
ˎ̏̌̉ ̃ ̗̒̆̑̅̆ 23 34,6 
ː̜̏̌̏̃̎̆ ̂̏̌̉ 26 38,1 
ː̏̌̏̃̏̋̑̔̇̆̎̉̆ 19 28,4 
̜̙̏̅̋́ 28 41,2 
ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ 32 47,5 
̙̓̏̎̏̓́ 24 35 
̉̈̇̏̄́ 17 25 
ˏ̈̅̔̓̉̆ ̇̉̃̏̓́ 21 31,3 
˞̝̋̌̏̎̎̏̒̓ ̋ ̞́̐̏̑́̍ 38 56,3 
n 67 

ˏ̒̆̍ ̝̜̂̏̌̎̍ ˚˝ ̗̜́̒̒̏̉̉̑̏̃́̎̎̍ ̄́̒̓̑̉̓̏̍ ̜̂̌̏ ̐̑̏̃̆̅̆̎̏ ̞̗̠̑́̅̉̋́̉̏̎̎́ ̠̓̆̑́̐̉Ȣ 
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˜̑̉ ̒̑́̃̎̆̎̉̊ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎ ̔ ̝̜̖̂̏̌̎ ː˟ ̒ ̍̉̋̏̈̏̍ ̉ 
̂̆̈ ̍̉̋̏̈́ ̅̏ ̘̌̆̆̎̉̊  ̔ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈ ̒ ̍̉̋̏̈̏̍ ̜̂̌̏ 
̂̏̌̆̆ ̜̃̑́̇̆̎̎̏  ̝̒̌́̂̏̒̓ȟ ̠̝̔̓̏̍̌̆̍̏̒̓ȟ ̉̈̇̏̄́ȟ ̃̈̅̔̓̉̆ 
̇̉̃̏̓́ ̉ ̝̒̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍Ȣ ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ 
̏̂̌́̒̓̉ȟ ̖̝̒̔̏̒̓ ̋̏̇̉ ̜̂̌̉ ̝̒̑́̃̎̉̓̆̌̎̏ ̏̅̉̎́̋̏̃̏ ̃ ̖̏̂̆̉ 
̖̄̑̔̐̐́Ȣ 
˜̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ ̐̑̉ ̝̋̏̎̓̑̏̌̎̏̍ 
̏̂̒̌̆̅̏̃́̎̉̉  ̜̅̑̏̇̇̆̃̆ ̄̑̉̂̋̉ ̝̃̎̏̃ ̜̂̌̏ ̏̂̎́̑̔̇̆̎̏Ȣ 
˜̑̉ ̞̓̏̍ ̔ υɉχȟτϷɊ ̝̜̖̂̏̌̎ ̜̂̌̏  ̞̎̆̆̋̓̉̃̎̏̕̕ 
̞̗̠̑́̅̉̋́̉̏̎̎́ ̠̓̆̑́̐̉ ρ ̌̉̎̉̊ȟ̓̏̄̅́ ̜̍ ̐̑̏̃̆̌̉ 
̞̗̟̑́̅̉̋́̉̏̎̎̔ ̟̓̆̑́̐̉ ς ̌̉̎̉̊ ɉ ̅̆-̎̏̌ ρςπ ̍̄ ̖ τ ̑ȟ 
̐́̑̉̆̓ ςπ ̖̍̄ς ̑ȟ ̍̆̓̑̏̎̉̅́̈̏̌ υππ ̖̍̄ σ ̑ȟ̗̋̌́̑̉̓̑̏̍̉̉̎  
υππ ̍̄ ̖ ς ̑Ɋ 
˜̑̏̃̆̅̆̎̉̆ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̉ ̎̆ ̐̑̉̃̆̌̉ ̋ 
̘̟̉̒̆̈̎̏̃̆̎̉ ̘̍̉̋̏̓̉̆̒̋̏̄̏ ̠̐̏̑́̇̆̎̉ȟ ̖̠̏̓ ̜̂̌̉ 
̞̜̆̋̓̕̕ ̝̙̔̍̆̎̆̎̉̆ ̂̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ȟ 
̘̖̅̉̒̐̆̐̓̉̆̒̋̉ ̠̃̌̆̎̉̊Ȣ ˙̜ ̜̜̃̎̔̇̅̆̎ ̜̂̌̉ ̟̘̝̐̏̅̋̌̉̓ 
̋ ̘̟̌̆̆̎̉ ̘́̎̓̉̍̉̋̏̓̉̆̒̋̉̊ ̐̑̆̐́̑́̓ - ̅ ̟̉̌̋́̎̕ 

ˏ ̄̑̔̐̐̆ ̄̉̐̏̓̉̑̆̏̈ ̂̆̈ ̍̉̋̏̈́ ɉ̂̆̈ ̟̅̉̌̋́̎́̕Ɋ ̎́ 
̒̓́̎̅́̑̓̎̏̊ ̓̆̑́̐̉̊  ̉̈̇̏̄́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ σϷȟ 
̝̒̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̝̒̎̉̈̉̌́̒ ̎́ ρχȟωϷȢ 
ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̝̒̎̉̈̉̌́̒ ̅̏̒̓̏̃̆̑̎̏ 
̝̙̂̏̌̆ ̎́ στȟςϷ ɉ ˛˥ πȟστȠ ˑ˕ πȟρς-πȟωτɊȢ ˟̙̏̎̏̓́ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̝̒̎̉̈̉̌́̒ ̎́ ςπȟσϷ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ɉ˛˥ πȟσσ; 
ˑ˕ πȟρρȠπȟωχɊȢ ˏ̈̅̔̓̉̆ ̇̉̃̏̓́  ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ 
̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̎́ ςπȟψϷɉ˛˥ πȟσρ ˑ˕ πȟρρȠπȟωτɊȢ  
˞̝̌́̂̏̒̓ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̝̒̎̉̈̉̌́̒ ̎́ ρτȟσϷȟ ̠̝̔̓̏̍̌̆̍̏̒̓ 
̝̒̎̉̈̉̌́̒ ̎́ ρρȟτϷȢ ˛̓̆̋̉ ̠̜̈̋́ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ρτȟσϷȟ 
̝̒̏̎̌̉̃̏̒̓ ̝̙̝̔̍̆̎̉̌́̒ ̎́ ρρȟυϷȟ ̖̝̒̔̏̒̓ ̋̏̇̉ 
̝̙̝̔̍̆̎̉̌́̒ ̎́ ρχȟςϷȢ ˎ̏̌̉ ̃ ̗̒̆̑̅̆ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ψȟφϷȟ 
̜̄̏̌̏̃̎̆ ̂̏̌̉ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ρρȟυϷȟ 
̄̏̌̏̃̏̋̑̔̇̆̎̉̆  ̝̙̝̔̍̆̎̉̌́̒ ̎́ τȟχϷȟ ̜̙̏̅̋́ 
̝̙̝̔̍̆̎̉̌́̒ ̎́ σȟφϷȟ ̃̈̅̔̓̉̆ ̇̉̃̏̓́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ φȟυϷȢ 
ˠ ̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̘̙̖̐̏̌̔́̃̉ ̘̌̆̆̎̉̆ ̟̅̉̌̋́̎̏̍̕ ̜̂̌̉ 
̘̋̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ ̠̈́̂̏̌̆̃́̎̉ 

 
˟̗́̂̌̉́ ς - ̠ ̘̠̌̉̎̉̆̒̋́ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̒ ̘̍̉̋̏̓̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ̅̏ ̉ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕  

˓̜́̌̏̂ 
ˑ̏ ̘̠̌̆̆̎̉ 
̟̅̉̌̋́̎̏̍̕ 

 
˜̏̒̌̆ ̘̠̌̆̆̎̉  
̟̅̉̌̋́̎̏̍̕ 

  
 
˛  ˥

 
 
ˑ  ̞

ˍ̂̒Ȣ % ˍ̂̒Ȣ %   
̝̒̌́̂̏̒̓ 13 72,2 8 44,4 5,2 1,2:21,57* 
̠̝̔̓̏̍̌̆̍̏̒̓ 11 61,1 6 33,3 3,14 0,7;11,04 
˛̓̆̋̉ ̠̜̈̋́ 11 61,1 8 44,4 1,96 0,5;6,88 
˞̝̏̎̌̉̃̏̒̓ 8 44 5 27,7 2,08 0,5;7,6 
˞̖̝̔̏̒̓ ̋̏̇̉ 12 66,6 7 38,8 3,14 0,7;11,04 
ˎ̏̌̉ ̃ ̗̒̆̑̅̆ 6 33,3 3 16,6 2,5 0,5;12,1 
ː̜̏̌̏̃̎̆ ̂̏̌̉ 7 38,8 5 27,7 1,6 0,4;6,19 
ː̏̌̏̃̏̋̑̔̇̆̎̉̆ 5 27,2 4 16,6 1,3 0,3;5,59 
ˎ̏̌̉ ̃ ̞̐̉̄́̒̓̑̉̉ 8 44 2 11,1 6,4 1,1;36,4* 
˟̙̏̎̏̓́ 6 33 2 11,1 4,0 0,6;23,4* 
˕̈̇̏̄́ 7 38 3 16,6 10,81 1,1;51,09* 
˞̝̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍ 10 55,5 5 27,7 3,25 0,8;13,03 
̜̙̏̅̋́ 7 38,8 5 27 1,65 0,4;6,7 
n 18      

 
ˏ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈ ̒ ̍̉̋̏̈̏̍ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
̟̅̉̌̋́̎̏̍̕    ̂̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̅̏̒̓̏̃̆̑̎̏ 
̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̎́  σςȟωϷ ɉ˛˥ φȟτȠ ˑ˕ 1,1-36,4 ɊȢ ˟̙̏̎̏̓́ 
̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̎́ ςρȟωϷ ɉ ˛˥ τȟπȠ ˑ˕ 0,6-23,4) 
˞̝̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̅̏ ςχȟψϷ ɉ˛˥ σȟςυȠ ˑ˕0,8;13,3).  ˞̝̌́̂̏̒̓ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̎́ ςχȟψϷȢɉ ˛˥ υȟςȠ ˑ˕ 
1,2-21,57 )ɣ ̠̝̓̏̍̌̆̍̏̒̓ ̐̏̒̌̆ ̘̠̌̆̆̎̉  ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ 
̝̒̎̉̈̉̌́̒ ̎́ ςχȟψϷ ɉ˛˥ ɉ˛˥σȟρτȠ ˑ˕ 0,7-11,04)Ȣ ˞̖̝̔̏̒̓ ̋̏̇̉ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒  ̎́ ςχȟψϷ ɉ˛˥ σȟρτ 
Ƞˑ0̞,7-11,04) Ȣ ˕̈̇̏̄́ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ 
̝̒̎̉̈̉̌́̒ ̎́ ςρȟτϷ ɉ˛˥ ρπȟψρȠ ˑ˕1,1-51,09) Ȣ ˛̓̆̋̉ ̠̜̈̋́ 
̝̒̎̉̈̉̌́̒ ̎́ ρχϷȢ ̜̙̏̅̋́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ ρρȟψϷȢ 
ˏ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈  ̒  ̘̍̉̋̏̓̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ̂̆̈ 
̟̅̉̌̋́̎́̕ ̝̒̌́̂̏̒̓ ̝̙̝̔̍̆̎̉̌́̒ ̐̏̒̌̆ ̘̠̌̆̆̎̉  ̎́ ςρȟτϷȢ  
ˠ̠̝̓̏̍̌̆̍̏̒̓ ̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̎́ σωȟτϷȢ ˎ̏̌̉ ̃ 
̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̎́ ςρȟτϷ ɉ˛˥ 
ςȟχυ ˑ˕ πȟυςȠρτȟτσɊȢ ˟̙̏̎̏̓́ ̝̒̎̉̈̉̌́̒ ̎́ χȟχϷ ɉ˛˥ ρȟσψ 
ˑ˕πȟςψȠφȟψσɊ 
˕̈̇̏̄́  ̅̏ ̘̠̌̆̆̎̉ συȟχϷ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̝̒̎̉̈̉̌́̒ ̎́ ρτȟσϷ 
ɉ˛˥ ςȟπσ ˑ˕ πȟσχȠρπȟωσɊȢ˞̝̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍  ̝̒̎̉̈̉̌́̒ ̅̏ 
ςρȟςϷ ɉ˛˥ ςȟπσ ˑ˕ πȟυςȠρρȟωςɊȢ˞̖̝̔̏̒̓ ̋̏̇̉ ̝̒̎̉̈̉̌́̒ ̎́ 
ςρȟτϷȢ ˞̝̏̎̌̉̃̏̒̓ ̝̒̎̉̈̉̌́̒ ̎́ ρτϷȢː̜̏̌̏̃̎̆ ̂̏̌̉ 
̝̒̎̉̈̉̌̉̒ ̎́ χȟςϷȢ˛̜̙̅̋́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ 
χȟςϷȢː̏̌̏̃̏̋̑̔̇̆̎̉̆ ̝̙̝̔̍̆̎̉̌̏̒ ̎́ χȟρϷȢ ˛̓̆̋̉ ̠̜̈̋́ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ 
˙̜ ̟̎́̂̌̅́̌̉ ̘̓̏ ̐̑̉ ̘̌̆̆̎̉̉ ̟̅̉̌̋́̎̏̍̕ ̘̠̏̓̍̆́̆̓̒ 
̂̏̌̆̆ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̄̑̔̐̐̏̊ ̂̆̈ 
̟̅̉̌̋́̎́̕Ȣ 
ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ȟ ̙̓̏̎̏̓́ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ 

̐̏̒̌̆ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕Ȣ ˏ ̄̑̔̐̐̆ ̒ ̟̅̉̌̋́̎̏̍̕ ̂̏̌̉ ̃ 
̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̎́ 
ρρȟρϷ ȟ ́ ̃ ̄̑̔̐̐̆ ̂̆̈ ̟̅̉̌̋́̎́̕ ςρȟτϷ ɉ˛˥ π,45 
ˑ˕πȟπφȠσȟςρ ɊȢ ˟̙̏̎̏̓́ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒  ̃ 
̄̑̔̐̐̆ ː˟ ̒ ̍̉̋̏̈̏̍ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̅̏ ρρȟρϷȟ ̃ 
̄̑̔̐̐̆ ̂̆̈ ̟̅̉̌̋́̎́̕  ςψȟυϷɉ ˛˥ πȟσρ ˑ˕ πȟπυ ςȟπσɊȢ 
ˏ ̄̑̔̐̐̆ ː˟ ̒ ̍̉̋̏̈̏̍ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̉̈̇̏̄́ 
̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒  ̅̏ ρφȟφ Ϸȟ ́ ̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ ̅̏ ςρȟτϷ ɉ˛˥ πȟςρ ˑ˕ πȟπςȠςȟστɊȢ ˞̝̌́̂̏̒̓ ̃ 
̄̑̔̐̐̆ ̘̙̖̐̏̌̔́̃̉ ̟̅̉̌̋́̎̕ ̅̏ ττȟτϷȟ ́̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ ̅̏ υπϷ ɉ˛˥ πȟυ ˑ˕πȟρρȠςȟπωɊ 
ˠ̠̝̓̏̍̌̆̍̏̒̓ ̃ ̄̑̔̐̐̆ ̒ ̟̅̉̌̋́̎̏̍̕ σσȟσϷȟ ̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ τςȟψϷ ɉ˛˥πȟφ ˑ˕πȟρυȠςȟψςɊȢ ˞̝̋̌̏̎̎̏̒̓ ̋ 
̈́̐̏̑́̍  ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕ ̅̏ ςχȟχϷȟ ́ ̃ ̄̑̔̐̐̆ 
̂̆̈ ̟̅̉̌̋́̎́̕ ̎́ ςψȟψϷ ̘̓̏ ̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎ 
̘̑́̈̌̉̉̉Ȣ˞̖̝̔̏̒̓ ̋̏̇̉  ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̒ ̟̅̉̌̋́̎̏̍̕ σψȟψϷȟ 
̂̆̈ ̟̅̉̌̋́̎́̕ τςȟψϷ  ̘̓̏ ̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎ ̘̑́̈̌̉̉̊Ȣ 
˜̑̉ ̝̋̏̎̓̑̏̌̎̏̍ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ 
̘̠̏̓̍̆́̆̓̒ ̝̙̔̍̆̎̆̎̉̆ ̄̉̐̆̑̆̍̉̉ȟ ̘̏̓̆̎̏̒̓̉ ̒̋̌́̅̏̋Ȣ 
˗̏̎̓́̋̓̎̏̆ ̘̋̑̏̃̏̓̆̆̎̉̆ ̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
̘̉̒̆̈̌́Ȣ 
ˠ υɉχȟτϷɊ ̝̜̖̂̏̌̎ ̝̏̒̓́̌̏̒ ̠̔̍̆̑̆̎̎́ ̠̄̉̐̆̑̆̍̉ ̉ ̏̓̆̋Ȣ 
˜̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊  ̓̆̑́̐̉̉ ρ ̌̉̎̉̊  
̞̜̑̏̈̉̃̎̆ ̠̐̏̑́̇̆̎̉ ̔ ςɉςȟωϷɊ ̝̎̆̒̋̏̌̋̏ ̝̙̝̔̍̆̎̉̌̉̒Ȣ ˠ 
̖̎̉ ̘̝̈̎́̉̓̆̌̎̏ ̝̙̠̔̍̆̎̉̌̒ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ȟ 
̘̅̉̒̐̆̐̓̉̆̒̋̉̆ ̠̠̃̌̆̎̉Ȣ 
ˏ ̗̐̑̏̆̒̒̆ ̘̅̉̎́̍̉̆̒̋̏̄̏ ̟̠̎́̂̌̅̆̎̉ ̖̙̠̔̔̅̆̎̉ 
̘̠̒́̍̏̔̃̒̓̃̉ ̃̏ ̠̃̑̆̍ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕ ̎̆ ̘̏̓̍̆̆̎̏Ȣ 
ˍ̘̖̌̌̆̑̄̉̆̒̋̉ ̗̑̆́̋̉̉ ̎̆ ̟̝̎́̂̌̅́̌̏̒Ȣ 
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˟̗́̂̌̉́ σ - ̨ ̂̉̊̚ ́̎́̌̉̈ ̋̑̏̃̉ ̝̜̖̂̏̌̎ ̃ ̄̑̔̐̐̆ ̄̉̐̏̓̉̑̆̏̈ ̒ ̍̉̋̏̈̏̍ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̉ ̎̆ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕  ̅̏ ̉ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ 
˜̏̋́̈́̓̆̌̉ ː˟Ϲ̍̉̋̏̈  ̒ ̟̅̉̌̋́̎̏̍̕ ρˍɉρɊ ː˟ ̒ ̍̉̋̏̈̏̍ ̂̆̈ ̟̅̉̌̋́̎́̕ ρˍɉςɊ  

 
 ̑

 ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̌̆ ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̠̌̆̆̎̉  
˪̑ȟ 
1012 ̌  

σȟωςϻ πȟρ τȟρφ ϻρȟσ σȟχςϻπȟρ τȟςτϻρȟς >0,05 

˚̃ȟ ̄\  ̌ 107,8ϻ ρȟς 12χȟφϻ πȟτ ρπωȟσϻ ρȟτ ρςπϻπȟψɕ  
˞˛˪ ̍̍\  ̘ χȟςυ ϻςȟφ φȟω ϻρȟχ ψȟστϻρȟω χȟω ϻρȟφ >0,05 
˘̗̜̆̊̋̏̉̓ 
10ω ̌ 

τȟχϻπȟρ τȟψϻπȟς υȟρϻπȟτ τȟωϻπȟς >0,05 

˞̜̃ ̇̆̌ 
˙̝̋̍̏̌\  ̌

ψȟςφ ϻπȟστ ρρȟςωϻπȟς χȟφτϻπȟφς ρρȟςτϻπȟτφ >0,05 

 
˜̑̉ ́̎́̌̉̈̆ ̐̏̋́̈́̓̆̌̆̊ ̋̑̏̃̉ ̃ ̄̑̔̐̐̆ ̄̉̐̏̓̉̑̆̏̈ ̒ 
̘̍̉̋̏̓̉̆̋̉̍ ̄́̒̓̑̉̓̏̍  ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ 
̐̏̋́̈́̓̆̌̉  ̞̗̑̉̓̑̏̉̓̏̃ ̅̏ ̘̠̌̆̆̎̉ σȟωςϻ πȟρȟ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̘̠̏̓̍̆́̆̓̒ ̅̏̒̓̏̃̆̑̎̏̆ ̜̙̐̏̃̆̎̉̆ ̐̏̋́̈́̓̆̌̆̊ 
̅̏ τȟρφ ϻρȟσȢ ˜̏̋́̈́̓̆̌̉ ˚̃ ̅̏ ̘̠̌̆̆̎̉  ρπχȟψϻ ρȟςȟ ̐̏̒̌̆ 
̘̌̆̆̎̉̆ ̘̝̏̓̍̆́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̜̙̐̏̃̆̎̉̆   ̐̏̋́̈́̓̆̌̆̊ 
̅̏ ρςχȟφϻ πȟτȢ ˜̏̋́̈́̓̆̌̉ ̜̘̒̃̏̑̏̓̏̎̏̄̏ ̇̆̌̆̈́ ̅̏ ̘̠̌̆̆̎̉ 
ψȟςφ ϻπȟστȟ ̐̏̒̌̆ ̘̠̌̆̆̎̉  ̅̏̒̓̏̃̆̑̎̏ ̜̝̐̏̃̒̉̌̉̒ ̅̏ 
ρρȟςωϻπȟςȢ ˜̏̋́̈́̓̆̌̉ ˞˛˪ ̅̏ ̘̠̌̆̆̎̉ χȟςυ ϻςȟφȟ ̅̏̒̓̏̃̆̑̎̏ 
̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ φȟω ϻρȟχȢ 
˜̏̋́̈́̓̆̌̉ ̗̌̆̊̋̏̉̓̏̃ ̅̏ ̘̠̌̆̆̎̉ τȟχϻπȟρ ̅̏̒̓̏̃̆̑̎̏ ̎̆ 

̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ τȟψϻπȟςȢ 
ˏ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈ ̒ ̘̍̉̋̏̓̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ̎̆ 
̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̅̏ ̘̌̆̆̎̉̆ ˪̑ σȟχςϻπȟρȟ ̐̏̒̌̆ 
̘̌̆̆̎̉̆ ̜̝̐̏̃̒̉̌̏̒ ̅̏ τȟςτϻρȟςȢ ˑ̏ ̘̌̆̆̎̉̆ ̐̏̋́̈́̓̆̌̉ ˚̃ 
ρπωȟσϻ ρȟτ ̐̏̒̌̆ ̘̌̆̆̎̉̆ ̜̝̐̏̃̒̉̌̉̒ ̅̏ ρςπϻ πȟψȢ 
˜̏̋́̈́̓̆̌̉ ̜̘̒̃̏̑̏̓̏̎̏̄̏ ̇̆̌̆̈́ ̅̏ ̘̠̌̆̆̎̉ χȟφτϻπȟφς 
̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
ρρȟςτϻπȟτφȢ ˜̏̋́̈́̓̆̌̉ ˞˛˪ ̅̏ ̘̠̌̆̆̎̉ ψȟστϻρȟωȟ ̅̏̒̓̏̃̆̑̎̏ 
̎̆ ̑́ ̘̝̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ χȟω ϻρȟφȢ 
˜̏̋́̈́̓̆̌̉ ̗̌̆̊̋̏̉̓̏̃ ̅̏ ̘̠̌̆̆̎̉ υȟρϻπȟτ ̅̏̒̓̏̃̆̑̎̏ ̎̆ 
̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ τȟωϻπȟςȢ 

 
˟̗́̂̌̉́ τ - ̃ ̏̋́̈́̓̆̌̉ ̋̑̏̃̉  ̔ ̝̜̖̂̏̌̎ ̖̘̑̏̎̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍ ̒ ̍̉̋̏̈̏̍ ̉ ̂̆̈ ̍̉̋̏̈́ 
˜̏̋́̈́̓̆̌̉  ˢː ̒ ̍̉̋̏̈̏̍ )) A  ˢː ̂̆̈ ̍̉̋̏̈́ II ˎ   ̑

ˑ̏ ̘̌̆-  ̠ ˜̏̒̌̆ ̘̌̆Ȣ ˑ̏ ̘̌̆-  ̠ ˜̏̒̌̆ ̘̌̆Ȣ 
˪ ̑
1012  ̌

τȟπςϻπȟρ τȟρφϻπȟς τȟςϻπȟρ τȟσϻρȟτ >0,05 

˚̃ȟ̄\  ̌ ρρψȟυϻπȟω ρςσϻρȟψ ρςςȟχϻρȟχ ρςφϻρȟψ >0,05 
˞˛˪ ̍̍\  ̘ υȟχϻρȟω τȟωρϻρȟφ φȟτςϻρȟπυ υȟωςϻρȟχ >0,05 
˘̗̜̆̊̋̏̉̓ 
109 ̌  

υȟσϻπȟφ τȟωϻπȟσ υȟφϻπȟχ υȟρϻπȟς >0,05 

 
ˏ ̄̑̔̐̐̆ ˢː ̒ ̍̉̋̏̈̏̍ ̅̏ ̘̌̆̆̎̉̆ ̐̏̋́̈́̓̆̌̉ ˪̑ τȟπςϻπȟρ  
̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓  ̘́̎́̌̏̄̉̎̏̄̏ ̠̐̏̋́̈́̓̆̌ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ τȟρφϻπȟςȢ ˜̏̋́̈́̓̆̌̉ ˪̑  II ˎ ̜̄̑̔̐̐ ̅̏ 
̘̠̌̆̆̎̉   τȟςϻπȟρ ̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎ ̘̑́̈̌̉̉̊ ̏̓  
̘̜̖́̎́̌̏̄̉̎ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ τȟσϻρȟτ Ȣ     
˜̏̋́̈́̓̆̌̉ ̄̆̍̏̄̌̏̂̉̎́  )) A ̜̄̑̔̐̐ ̅̏ ̘̠̌̆̆̎̉ ρρψȟυϻπȟω  
̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎  ̘̑́̈̌̉̉̊ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ρςσϻρȟψȢ ˠ̝̑̏̃̆̎ ˚̃ II ˎ ̜̄̑̔̐̐ ̅̏ 
̘̠̌̆̆̎̉ρςςȟχϻρȟχ ̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̠̑́̈̌̉́̌̒ ̏̓ ̘̜̖́̎́̌̏̄̉̎ 
̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ρςφϻρȟψȢ 
˜̏̋́̈́̓̆̌̉ ˞˛˪ ̅̏ ̘̠̌̆̆̎̉  )) A ̜̄̑̔̐̐ υȟχϻρȟω  ̅̏̒̓̏̃̆̑̎̏ 
̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓  ̐̏̋́̈́̓̆̌̆̊  ̐̏̒̌̆ ̘̠̌̆̆̎̉   τȟωρϻρȟφȢ 
ˍ̘̜̎́̌̏̄̉̎̆ ̐̏̋́̈́̓̆̌̉ ˞˛˪ II ˎ ̄̑̔ ̜̐̐ φȟτςϻρȟπυȟ 
̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊  ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
υȟωςϻρȟχȢ˜̏̋́̈́̓̆̌̉ ̗̌̆̊̋̏̉̓̏̃  ̅̏ ̘̠̌̆̆̎̉ ̃ ̄̑̔̐̐̆  ˢː ̒ 
̍̉̋̏̈̏̍ υȟσϻπȟφ ̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ τȟωϻπȟσȢ 
ˏ ̄̑̔̐̐̆ ˢː ̂̆̈ ̍̉̋̏̈́ ̐̏̋́̈́̓̆̌̉ ̗̌̆̊̋̏̉̓̏̃ ̅̏ ̘̠̌̆̆̎̉ 
υȟφϻπȟχȟ ̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒ ̏̓ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ 
̘̠̌̆̆̎̉Ȣ 
ː̜̏̑̍̏̎ ̉̓̏̃̉̅̎̏̊̚ ̜̇̆̌̆̈  ̃ ̄̑̔̐̐̆ ː˟ ̒ ̍̉̋̏̈̏̍ 
̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̝̔̑̏̃̆̎ ˟˟ː ̅̏ ̘̠̌̆̆̎̉ ρψȟσχϻ πȟυω  
̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉  ̅̏̒̓̏̃̆̑̎̏ ̝̒̎̉̈̉̌̏̒ ̅̏ 
ωȟτρϻπȟυσȢ ˏ̏ ̃̓̏̑̏̊ ̐̏̅̄̑̔̐̐̆  ̐̏̋́̈́̓̆̌̉ ˟˟ː ̅̏ ̘̠̌̆̆̎̉ 
ρχȟυςϻρȟψς ̅̏̒̓̏̃̆̑̎̏ ̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̅̏ 
ρπȟτςϻρ,23. ̃ ̏̋́̈́̓̆̌̉ ̖̏̂̆̉ ̄̑̔̐̐ ̜̂̌̉ ̅̏̒̓̏̃̆̑̎̏  ̜̙̃̆ 
̐̏̋́̈́̓̆̌̆̊ ̝̋̏̎̓̑̏̌̎̏̊ ̜̄̑̔̐̐ ςȟτυϻπȟφυ  ɉ̑ЃπȟππρɊȢ   
˜̏̋́̈́̓̆̌̉ ˍ˟˜˛ ̅̏ ̘̠̌̆̆̎̉ ̃ ρ ̐̏̅̄̑̔̐̐̆  φφȟχυϻφȟτσ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ ̅̏̒̓̏̃̆̑̎̏  ̝̒̎̉̈̉̌́̒ ̅̏ τχȟπτ ϻ υȟςσȢˏ̏ ς 
̐̏̅̄̑̔̐̐̆ ̐̏̋́̈́̓̆̌̉ ˍ˟˜˛ ̅̏ ̘̠̌̆̆̎̉ φσȟτχϻτȟψς 
̅̏̒̓̏̃̆̑̎̏ ̎̆ ̘̝̑́̈̌̉́̌̉̒  ̒ ̘̜́̎́̌̏̄̉̎̍ ̐̏̋́̈́̓̆̌̆̍ 
̐̏̒̌̆ ̘̠̌̆̆̎̉  υχȟχςϻτȟυσȢ ˛̂́ ̞̖̓̉ ̠̐̏̋́̈́̓̆̌ ̅̏̒̓̏̃̆̑̎̏ 
̜̙̃̆ ̏̓ ̘́̎́̌̏̄̉̎̏̄̏ ̠̐̏̋́̈́̓̆̌ ̝̋̏̎̓̑̏̌̎̏̊ ̜̄̑̔̐̐ 

ρωȟσφϻςȟυχɉ ̑ЃπȟππρɊȢ 
ˠ̑̏̃̎̉ ˟τ ̜̒̃̏̂̏̅̎̊ ̃ ρ ̐̏̅̄̑̔̐̐̆ ρυȟτςϻ ρȟχτ  ̜̂̌̏ 
̅̏̒̓̏̃̆̑̎̏ ̎̉̇̆ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̠̐̏̋́̈́̓̆̌̍̉  ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ςρȟπσ ϻρȟχρȢ ˏ̏ ̃̓̏̑̏̊ ̐̏̅̄̑̔̐̐̆ ̝̔̑̏̃̆̎ ˟τ 
ɉρφȟυφϻρȟςφɊ ̅̏ ̘̠̌̆̆̎̉ ̜̂̌̏ ̅̏̒̓̏̃̆̑̎̏ ̎̉̇̆ ̏̓ 
̘́̎́̌̏̄̉̎̏̄̏ ̠̐̏̋́̈́̓̆̌  ̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ 
ɉςρȟσρϻρ 
˙̘̏̑̏̌̏̄̉̆̒̋̏̆̕ ̉̒̒̌̆̅̏̃́̎̉̆ ̂̉̏̐̓́̓̏̃ ̒̌̉̈̉̒̓̏̊ 
̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ ̔ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̐̏̋́̈́̌̏ 
̘̎́̌̉̉̆ ̖̜̖́̑́̋̓̆̑̎ ̐̑̉̈̎́̋̏̃ ̄́̒̓̑̉̓́  ̔ ̖̃̒̆ 
̜̖̉̒̒̌̆̅̏̃́̎̎ ̝̜̖̂̏̌̎Ȣ ˛̗̆̎̋̔ ̜̄̌̔̂̉̎ ̠̐̏̑́̇̆̎̉ 
̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ ̐̑̏̃̏̅̉̌̉ȟ ̝̠̉̒̐̏̌̈̔ 
̗̑̆̋̏̍̆̎̅́̉̉ ˙̘́̒̆̃̉́ ˣȢːȢɉρωφχɊ 
˜̑̉ ̘̄̉̒̓̏̌̏̄̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ ̔ ̝̜̖̂̏̌̎   
̖̜̐̏̃̆̑̎̏̒̓̎̍ ̄́̒̓̑̉̓̏̍ ̟̎́̂̌̅́̌̉  ̙̎́̑̔̆̎̉̆ 
̗̒̆̋̑̆̉̉ ̒̌̉̈̉ ̉ ̔̍̆̑̆̎̎̏ ̜̟̃̑́̇̆̎̎̔ ̟̍̏̎̏̎̔̋̌̆́̑̎̔ 
̝̗̟̉̎̉̌̓̑́̉̕Ȣ 
˜̑̉ ˚˝ ̗́̒̒̏̉̉̑̏̃́̎̎̏̍ ̄́̒̓̑̉̓̆ ̅̏ ̘̠̌̆̆̎̉ ̏̂̎́̑̔̇̉̌̉ ̎́ 
̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̆ ̖̒́̍̉ ˚˝Ȣ ˪̐̉̓̆̌̉̊ ̎́ ̋̏̓̏̑̏̍ ̌̆̇́̓ ˚˝  
̝̎̆̒̋̏̌̋̏ ̔̐̌̏̆̎̚ȟ ˚̟̝́̂̌̅́̌̏̒  ̝̗̠̉̎̉̌̓̑́̉̕ ̐̏̌̉̍̏̑̎̏̕-
̠̜̅̆̑̎̍̉  ̗̌̆̊̋̏̉̓́̍̉Ȣ  
˜̑̉ ̄́̒̓̑̉̓̆ ̒ ̐̏̑́̇̆̎̉̆̍ ̇̆̌̆̈  ̟̎́̂̌̅́̌̉ ̝̙̔̍̆̎̆̎̉̆ 
̠̒̌̉̈̆̏̂̑́̈̏̃́̎̉ ̞̐̉̓̆̌̉̆̍ȟ  ̒̎̉̇̆̎̉̆ ̆̄̏ 
̗̝̔̎̋̉̏̎́̌̎̏̊̕ ́̋̓̉̃̎̏̒̓̉Ȣ 
ˠ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̒ ̘́̓̑̏̉̆̒̋̉̍̕ ̄́̒̓̑̉̓̏̍ 
̜̠̃̃̉̌̉ ̝̙̔̍̆̎̆̎̉̆ ̘̉̒̌́ ̘̇̆̌̔̅̏̎x̜ ̇̆̌̆̈ȟ ̘̓̏ 
̍̏̇̎̏ ̠̝̒̃̈́̓ ̒ ̓̏̑̍̏̇̆̎̉̆̍ ̗̐̑̏̆̒̒̏̃ ̗̑̆̄̆̎̆̑́̉̉Ȣ  
˚̟́̂̌̅́̌̉ ̘̉̒̓̏̎̆̎̉̆ ̜̓̏̌̉̎̚ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ȟ 
̔̐̌̏̆̎̉̆̚ ̖̐̏̃̆̑̎̏̒̓̎̏̄̏ ̞̠̐̉̓̆̌̉Ƞ ̒̍̆̆̎̉̆̚ ̠̅̆̑ ̋ 
̝́̐̉̋́̌̎̏̊  ̘́̒̓̉ ̋̌̆̓̏̋Ȣ ˏ̉̅̎̏ ̘̝̈̎́̉̓̆̌̎̏̆ 
̙̑́̒̉̑̆̎̉̆ ̘̜̖̇̆̌̔̅̏̎ ̠̍̏̋Ȣ 
˛̗̠̆̎̉̃́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̄́̒̓̑̉̓́ȟ ̔̒̓́̎̏̃̉̌̉ȟ ̘̓̏ ̔ 
̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̒ ̝̜̅̌̉̓̆̌̎̍ ̘̓̆̆̎̉̆̍ 
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̠̈́̂̏̌̆̃́̎̉ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̠̉̈̍̆̎̆̎̉ ̜̂̌̉ ̉ ̃ 
̝́̎̓̑́̌̎̏̍ ̉ ̃ ̝̔̎̅́̌̎̏̍̕ ̖̏̓̅̆̌́ȟ ̓̏ ̝̆̒̓ ̐́̎̄́̒̓̑̉̓ȟ  
ˠ ̝̜̖̂̏̌̎ ̜́̋̓̉̃̎̊ ̖̘̑̏̎̉̆̒̋̉̊ ̄́̒̓̑̉̓  ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ 
̝̗̉̎̉̌̓̑́̉̆̊̕ ̐̏̌̉̍̏̑̎̏̕-̠̜̅̆̑̎̍̉ ̗̌̆̊̋̏̉̓́̍̉ 
̞̠̐̉̓̆̌̉ ̉ ̒̏̂̒̓̃̆̎̎̏̊ ̐̌́̒̓̉̎̋̉ ̎́ ̏̎̆̕ ̒̃̏̊̒̓̃̆̎̎̏̊ 
̖̘̑̏̎̉̆̒̋̏̍̔ ̄́̒̓̑̉̓̔ ̝̗̉̎̉̌̓̑́̉̉̕ ̘̐̌́̈̍́̓̉̆̒̋̉̍̉ 
̋̌̆̓̋́̍̉ ̉ ̗̌̉̍̏̉̓́̍̉̕Ȣ 
˜̑̉ ρ ̒̓̆̐̆̎̉ ̠̉̍̆̆̓̒ ̠̔̍̆̑̆̎̎́ ̗̠̌̆̊̋̏̉̓́̑̎́ 
̝̗̠̉̎̉̌̓̑́̉̕ ̒̏̂̒̓̃̆̎̎̏̊ ̐̌́̓̉̎̋̉ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉Ȣ 
ˏ ̝̜̖̏̓̅̆̌̎ ̠̖̐̏̌ ̠̈̑̆̎̉ ̏̂̎́̑̔̇̉̃́̌̉ ̞̍̉̋̑̏̑̏̈̉̉ 
̖̐̏̃̆̑̎̏̒̓̎̏̄̏ ̞̠̐̉̓̆̌̉  ̒ ̙̎́̑̔̆̎̉̆̍ 
̗̠̍̔̉̎̏̏̂̑́̈̏̃́̎̉ȟ ̘̓̏ ̘̍̏̑̏̌̏̄̉̆̒̋̉̕ 
̝̐̏̅̓̃̆̑̇̅́̌̏̒ ̝̙̔̍̆̎̆̎̉̆̍ ̘̋̏̌̉̆̒̓̃́ ̈̆̑̆̎ ̉ ̝̋́̐̆̌ 
̗̍̔̉̎́ ̃ ̗̉̓̏̐̌́̈̍̆ ̋̌̆̓̏̋Ȣ ˚́ ̖̐̏̃̆̑̎̏̒̓̉ 
̞̑̏̈̉̑̏̃́̎̎̏̊ ̒̌̉̈̉̒̓̏̊ ̘̏̓̍̆́̌̉ ̠̎́̌̏̇̆̎̉ ̉̂̑̉̎́̕Ȣ 
˛̘̓̍̆́̌̉ ̠̟̏̃̆̏̌̑̎̔̕ ̟̄̉̐̆̑̐̌́̈̉Ȣ  
ː̌̔̂̏̋̉̆ ̜̏̒̓̑̆ ̞̑̏̈̉̊  ̅̎̏ ̖̉ ̜̐̏̋̑̓̏ ̝̟̒̌̉̈ ̉ 
̉̕ ̂̑̉̎̏̍ȟ ̝̜̉̎̉̌̓̑́̓̉̃̎̍̉̕ ̐̏̌̉̍̏̑̎̏̕-̠̜̅̆̑̎̍̉ 
̗̌̆̊̋̏̉̓́̍̉ȟ ̜̃̉̅̎ ̏̓̆̋ 
˜̏̒̌̆  ̠̐̑̏̃̆̅̆̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̊ ̔ ̝̜̖̂̏̌̎ 
̄̉̐̏̓̉̑̆̏̈̏̍ ̘̎̆́̓̑̏̉̆̒̋̉̍̕ ˚˝ ̗̜́̒̒̏̉̉̑̏̃́̎̎̍ 
̄́̒̓̑̉̓̏̍   ̠̒̎̉̇́̆̓̒ ̝̗̠̉̎̉̌̓̑́̉̕ ̞̠̐̉̓̆̌̉ȟ ̉ 
̒̏̂̒̓̃̆̎̎̏̊  ̐̌́̒̓̉̎̋̉ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ 
̐̏̌̉̍̏̑̎̏̕-̠̜̅̆̑̎̍̉ ̗̌̆̊̋̏̉̓́̍̉Ȣ˟́̋̇̆ ̠̒̎̉̇́̆̓̒  
̝̗̠̉̎̉̌̓̑́̉̕ ̗̌̉̍̏̉̓́̍̉̕ ̉ ̐̌́ 
˗́̋ ̐̏̋́̈́̌̉ ̙̎́̉  ̠̉̒̒̌̆̅̏̃́̎̉  ̎̆ ̃̒̆̍ ̝̜̂̏̌̎̍ 
̞̗̠̑́̅̉̋́̉̏̎̎́ ̠̓̆̑́̐̉ ρ ̌̉̎̉̊  ̠̏̋́̈́̌̒ ̞̜̆̋̓̉̃̎̍̕̕Ȣ ˏ 
̠̒̃̈̉ ̒ ̘̆̍ χȟφϷ ̝̜̂̏̌̎̍ ̖̎̆̏̂̏̅̉̍̏ ̜̂̌̏ ̐̑̏̃̆̒̓̉ 
̞̗̟̑́̅̉̋́̉̏̎̎̔ ̟̓̆̑́̐̉ ς ̌̉̎̉̊  ɉ̐́̑̉̆̓ ςπ ̖̍̄ς ̑ȟ ̅̆-
̎̏̌ ρςπ ̍̄ ̖τ ̑ȟ̍̆̓̑̏̎̉̅́̈̏̌ υππ ̍̄ ̖σ ̑ȟ ̗̋̌́̑̉̓̑̏̍̉̉̎ 
υππ ̍̄ ̖ ς ̑ɊȢ 
 ɣ  ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̎́ ̒̓́̎̅́̑̓̎̏̊ ̓̆̑́̐̉̊ ̂̏̌̉ ̃ 
̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̝̒̎̉̈̉̌́̒ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̎́ 
στȟςϷ ɉ ˛˥ πȟστȠ ˑ˕ πȟρς-πȟωτɊȢ ˟̙̏̎̏̓́ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
̝̒̎̉̈̉̌́̒ ̎́ ςπȟσϷ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ɉ˛˥ πȟσσȠ ˑ˕ 
πȟρρȠπȟωχɊȢ ˏ̈̅̔̓̉̆ ̇̉̃̏̓́  ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ ̎́ ςπȟψϷɉ˛˥ πȟσρ ˑ˕ πȟρρȠπȟωτɊȢ  ˞̝̌́̂̏̒̓ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ ̝̒̎̉̈̉̌́̒ ̎́ ρτȟσϷȟ ̠̝̔̓̏̍̌̆̍̏̒̓ ̝̒̎̉̈̉̌́̒ 
̎́ ρρȟτϷȢ ˛̓̆̋̉ ̠̜̈̋́ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ρτȟσϷȟ ̝̒̏̎̌̉̃̏̒̓ 
̝̙̝̔̍̆̎̉̌́̒ ̎́ ρρȟυϷȟ ̖̝̒̔̏̒̓ ̋̏̇̉ ̝̙̝̔̍̆̎̉̌́̒ ̎́ ρχȟςϷȢ 
ˎ̏̌̉ ̃ ̗̒̆̑̅̆ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ψȟφϷȟ ̜̄̏̌̏̃̎̆ ̂̏̌̉ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̝̙̝̔̍̆̎̉̌̉̒ ̎́ ρρȟυϷȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̆  
̝̙̝̔̍̆̎̉̌́̒ ̎́ τȟχϷȟ ̜̙̏̅̋́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ σȟφϷȟ 
̃̈̅̔̓̉̆ ̇̉̃̏̓́ ̝̙̝̔̍̆̎̉̌́̒ ̎́ φȟυϷȢ 
˜̑̉ ̉̒̒̌̆̅̏̃́̎̉̊  ̐̑̉ ̜̠̃̃̌̆̎̉̊ ̍̉̋̏̈́ȟ ̖̎̆̏̂̏̅̉̍̏  
̟̘̝̐̏̅̋̌́̓ ̋ ̘̟̌̆̆̎̉  ̘́̎̓̉̍̉̋̏̓̉̆̒̋̉̊ ̐̑̆̐́̑́̓ - 
̟̅̉̌̋́̎̕Ȣ 
˜̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊  ̓̆̑́̐̉̉ ̞̜̑̏̈̉̃̎̆ 
̠̐̏̑́̇̆̎̉ ̘̉̒̆̈̌̉Ȣ  ˔̘̝̎́̉̓̆̌̎̏ ̙̠̔̍̆̎̉̌̒ ̂̏̌̆̃̏̊ 
̒̉̎̅̑̏̍ȟ ̘̅̉̒̐̆̐̓̉̆̒̋̉̆ ̠̠̃̌̆̎̉Ȣ    
ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ȟ ̙̓̏̎̏̓́ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ 
̐̏̒̌̆ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕Ȣ ˏ ̄̑̔̐̐̆ ̒ ̟̅̉̌̋́̎̏̍̕ ̂̏̌̉ 
̞̝̃̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̎́ 

ρρȟρϷ ȟ ́ ̃ ̄̑̔̐̐̆ ̂̆̈ ̟̅̉̌̋́̎́̕ ςρȟτϷ ɉ˛˥ πȟτυ 
ˑ˕πȟπφȠσȟςρ ɊȢ ˟̙̏̎̏̓́ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒  ̃ 
̄̑̔̐̐̆ ː˟ ̒ ̍̉̋̏̈̏̍ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̅̏ ρρȟρϷȟ ̃ 
̄̑̔̐̐̆ ̂̆̈ ̟̅̉̌̋́̎́̕  ςψȟυϷɉ ˛˥ πȟσρ ˑ˕ πȟπυ ςȟπσɊȢ 
ˏ ̄̑̔̐̐̆ ː˟ ̒ ̍̉̋̏̈̏̍ ̘̟̐̏̌̔́̉̆̚ ̟̅̉̌̋́̎̕ ̉̈̇̏̄́ 
̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒  ̅̏ ρφȟφ Ϸȟ ́ ̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ ̅̏ ςρȟτϷ ɉ˛˥ πȟςρ ˑ˕ πȟπςȠςȟστɊȢ ˞̝̌́̂̏̒̓ ̃ 
̄̑̔̐̐̆ ̘̙̖̐̏̌̔́̃̉ ̟̅̉̌̋́̎̕ ̅̏ ττȟτϷȟ ́̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ ̅̏ υπϷ ɉ˛˥ πȟυ ˑ˕πȟρρȠςȟπωɊ 
ˠ̠̝̓̏̍̌̆̍̏̒̓ ̃ ̄̑̔̐̐̆ ̒ ̟̅̉̌̋́̎̏̍̕ σσȟσϷȟ ̃ ̄̑̔̐̐̆ ̂̆̈ 
̟̅̉̌̋́̎́̕ τςȟψϷ ɉ˛˥πȟφ ˑ˕πȟρυȠςȟψςɊȢ ˞̝̋̌̏̎̎̏̒̓ ̋ 
̈́̐̏̑́̍  ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕ ̅̏ ςχȟχϷȟ ́ ̃ ̄̑̔̐̐̆ 
̂̆̈ ̟̅̉̌̋́̎́̕ ̎́ ςψȟψϷ ̘̓̏ ̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎ 
̘̑́̈̌̉̉̉Ȣ˞̖̝̔̏̒̓ ̋̏̇̉  ̐̏̒̌̆ ̘̠̌̆̆̎̉ ̒ ̟̅̉̌̋́̎̏̍̕ σψȟψϷȟ 
̂̆̈ ̟̅̉̌̋́̎́̕ τςȟψϷ  ̘̓̏ ̎̆ ̉̍̆̌̏ ̜̖̅̏̒̓̏̃̆̑̎ ̘̑́̈̌̉̉̊ 
˜̑̉ ̝̋̏̎̓̑̏̌̎̏̍ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ 
̘̝̏̓̍̆́̌̏̒ ̝̙̔̍̆̎̆̎̉̆ ̄̉̐̆̑̆̍̉̉ȟ ̘̏̓̆̎̏̒̓̉ ̒̋̌́̅̏̋Ȣ 
˗̏̎̓́̋̓̎̏̆ ̘̋̑̏̃̏̓̆̆̎̉̆ ̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
̘̉̒̆̈̌́Ȣ ˠ υ ̝̜̖̂̏̌̎ ̝̏̒̓́̌̏̒ ̠̔̍̆̑̆̎̎́ ̠̄̉̐̆̑̆̍̉ ̉ ̏̓̆̋Ȣ 
˜̑̉ ̐̑̏̃̆̅̆̎̉̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̉ ˚˝ ςτɉσυϷɊ 
̝̜̂̏̌̎̍Ȣ ˜̑̉ ̝̋̏̎̓̑̏̌̎̏̍ ̗̘̉̓̏̌̏̄̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ ̔ 
υ ̝̜̖̂̏̌̎ ̐̏̃̓̏̑̎̏  ̜̂̌̉ ̜̠̜̃̃̌̆̎ ˚˝ ̉ ̜̍ ̐̑̏̃̆̌̉  
̞̗̟̑́̅̉̋́̉̏̎̎̔ ̟̓̆̑́̐̉ ς ̌̉̎̉̊Ȣ  ˜̑̉ ̝̋̏̎̓̑̏̌̎̏̍ 
̗̘̉̓̏̌̏̄̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̊ ˚˝ ̎̆ ̏̂̎́̑̔̇̉̌̉Ȣ 
˜̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ ̞̗̑́̅̉̋́̉̏̎̎̏̊  ̓̆̑́̐̉̉ ̞̜̑̏̈̉̃̎̆ 
̠̐̏̑́̇̆̎̉ ̘̉̒̆̈̌̉Ȣ  ˔̘̝̎́̉̓̆̌̎̏ ̙̠̔̍̆̎̉̌̒ ̂̏̌̆̃̏̊ 
̒̉̎̅̑̏̍ȟ ̘̅̉̒̐̆̐̓̉̆̒̋̉̆ ̠̠̃̌̆̎̉Ȣ    
˜̑̉ ̝̋̏̎̓̑̏̌̎̏̍ ̗̘̉̓̏̌̏̄̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ ̉̈ σς 
̝̜̖̂̏̌̎ ̘̍̉̋̏̓̉̆̒̋̉̍ ̄́̒̓̑̉̓̏̍  ̒ ̐̑̉̍̆̎̆̎̉̆̍ 
̟̅̉̌̋́̎́̕   ̝̏̋́̈́̌̏̒ ̞̜̆̋̓̉̃̎̍̕̕  ̔ ςφɉψςϷɊ ̝̜̖̂̏̌̎Ȣ 
˜̑̉ ̐̏̃̓̏̑̎̏̍ ̗̘̉̓̏̌̏̄̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̊ ̔ φɉρψϷɊ 
̝̜̖̂̏̌̎ ̜̂̌̉ ̜̅̑̏̇̇̆̃̆ ̄̑̉̂̋̉ ̉ ̜̍ ̞̓̉̍ ̝̜̂̏̌̎̍ 
̐̑̏̃̆̌̉ ς ̋̔̑̒ ̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕ ɉρππ̖̍̄ρ ̑  χ 
̅̎̆̊ɊȢ˜̏̒̌̆ ̘̠̌̆̆̎̉ ̐̑̉ ̝̋̏̎̓̑̏̌̎̏̍ ̗̘̉̓̏̌̏̄̉̆̒̋̏̍ 
̉̒̒̌̆̅̏̃́̎̉̊ ̔ ς ̝̜̖̂̏̌̎ ̝̏̒̓́̌̉̒ ̜̅̑̏̇̇̆̃̆ ̄̑̉̂̋̉ 
̐̑̆̐́̑́̓ ̠̏̋́̈́̌̒ ̞̜̎̆̆̋̓̉̃̎̍̕̕ ̔ ς ̝̜̖̂̏̌̎ɉφϷɊȢ 
˕ ̓́̋ ̜̍ ̟̎́̂̌̅́̌̉ȟ ̘̓̏ ̐̑̉ ̘̌̆̆̎̉̉ ̟̅̉̌̋́̎̏̍̕ 
̘̠̏̓̍̆́̆̓̒ ̂̏̌̆̆ ̞̆̋̓̉̃̎̏̆̕̕ ̘̠̌̆̆̎̉ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ 
̄̑̔̐̐̏̊ ̂̆̈ ̟̅̉̌̋́̎́̕Ȣ ˎ̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ȟ 
̙̓̏̎̏̓́ȟ ̉̈̇̏̄́ȟ ̝̒̌́̂̏̒̓ȟ ̠̝̔̓̏̍̌̆̍̏̒̓ȟ ̖̝̒̔̏̒̓ ̋̏̇̉ȟ 
̝̒̋̌̏̎̎̏̒̓ ̋ ̈́̐̏̑́̍ ̅̏̒̓̏̃̆̑̎̏ ̝̙̂̏̌̆ ̝̒̎̉̈̉̌́̒ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̟̅̉̌̋́̎̏̍̕Ȣ ˍ ̔ ̝̜̖̂̏̌̎ ̄̉̐̏̓̉̑̆̏̈̏̍ ̂̆̈ ̍̉̋̏̈́ 
̘̝̏̓̍̆́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̒̎̉̇̆̎̉̆ ̂̏̌̉ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ 
̏̂̌́̒̓̉ȟ ̙̜̓̏̎̏̓ȟ ̃̈̅̔̓̉̆ ̇̉̃̏̓́Ȣ˜̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ 
̞̗̑́̅̉̋́̉̏̎̎̏̊  ̓̆̑́̐̉̉ ̞̜̑̏̈̉̃̎̆ ̠̐̏̑́̇̆̎̉ ̘̉̒̆̈̌̉Ȣ  
˔̘̝̎́̉̓̆̌̎̏ ̝̙̠̔̍̆̎̉̌̒ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ȟ ̘̅̉̒̐̆̐̒̉̆̒̋̉̆ 
̠̠̃̌̆̎̉Ȣ    
˟́̋̉̍ ̏̂̑́̈̏̍, ̖̎̆̏̂̏̅̉̍̏ ̟̘̝̃̋̌̉̓ ̃ ̜̒̓́̎̅́̑̓ ̝̜̖̂̏̌̎ 
̄̉̐̏̓̉̑̆̏̈̏̍ ̒ ̞̘̄́̒̓̑̏̎̓̆̑̏̌̏̄̉̆̒̋̉̍̉ ̠̠̐̑̏̃̌̆̎̉̍̉ 
̅̉́̄̎̏̒̓̉̋̔ ˚˝ȟ ̅̉́̄̎̏̒̓̉̋̔ ̍̉̋̏̈́Ȣ ˕ ̐̑̉  ̜̠̃̃̌̆̎̉̊ 
̐̑̏̃̆̒̓̉ ̞̗̟̑́̅̉̋́̉̏̎̎̔ȟ ̘̟́̎̓̉̍̉̋̏̓̉̆̒̋̔ ̟̓̆̑́̐̉ 
̟̅̉̌̋́̎̏̍̕Ȣ 

 
 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1. ˏȢˍȢ˛̑̌̏̃ȟ ˟ȢːȢ˞̔̓̆̆̃́ȟ ˛ȢˏȢ˗̗́̄́̑̌̉̋̉̊ȟ ˍȢˬȢ˙́̌̋̉̎́ ˛ ̋́̎̅̉̅̏̈̎̏̍ ̐̏̑́̇̆̎̉̊  ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̇̆̌̔̅̋́ ̐̑̉ ̠̈̃̆̎̎̏̊ 
̂̏̌̆̈̎̉ ȾȾ ˗̘̠̌̉̎̉̆̒̋́ ̗̍̆̅̉̉̎́Ȣ- 1988.-˟ȢφφȢ- ΟυȢ-˞Ȣχρ-74 
2. ˥̠̆̃̋̏̃ ˙ȢˍȢȟ ˙̉̑̈́̂́̌́̆̃́ ˍȢ˗Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̋́̎̅̉̅̏̈́ ̜̖̒̌̉̈̉̒̓ ̘̏̂̏̌̏̆̋ ̝̐̉̆̃́̑̉̓̆̌̎̏̄̏̚ ̉ ̝̔̑̏̄̆̎̉̓́̌̎̏̄̏ 
̓̑́̋̓̏̃ȾȾ ˍ̎̓̉̂̉̏̓̉̋̉ ̉ ̖̠̉̍̉̏̓̆̑́̐̉Ȣ- 2002. - ΟτχȢτ - ˞ Ȣςτ-27 
3. ˎ̔̑̏̃́ ˞ȢˍȢȟˎ̟̉̑̋̏̃́ ˚Ȣ˚ ˜̑̉̍̆̎̆̎̉̆ ̟̅̉̌̋́̎́̕ ̃ ̍̉̋̏̌̏̄̉̉ȢȾȾ ˏˑˏȢ-1994. - ΟςȢ- ˞ Ȣςυ-26 
4. ˍ̘̅́̒̋̆̃̉ ˏȢ˜Ȣ ˑ̟̉̌̋́̎̕ ɀ ̜̎̏̃̊ ̞̜̆̋̓̉̃̎̊̕̕ ̐̑̆̐́̑́̓ ̠̅̌ ̘̠̌̆̆̎̉ ̜̖̄̑̉̂̋̏̃ ̗̉̎̆̋̉̉̕ȢȾȾ ˙̗̆̅̉̉̎̒̋̉̆ ̎̏̃̏̒̓̉ȟ ρωωψȢ - 
Ορπȟ ˞Ȣττ-46. 
5. ˞̆̑̄̆̆̃ ˍȢ˫Ȣȟ ˞̆̑̄̆̆̃ ˫ȢˏȢ ˗́̎̅̉̅̏̈Ȣ ˜̑̉̑̏̅́ ̗̉̎̆̋̉̉̕ȟ ̖̜̍̆́̎̉̈̍ ́̄̑̆̒̒̉̉ ̉ ̜̈́̉̓̚ȟ ̠̌́̂̏̑́̓̏̑̎́ ̅̉́̄̎̏̒̓̉̋́ȟ ̋̌̉̎̉̋́ ̉ 
̘̌̆̆̎̉̆Ȣ - ̇ Ȣȡ ˟̑̉́̅́ ɀs Ȣ ςπππȢ ɀ τχς ̒Ȣ 
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˞ȢˍȢˍ˟ˍ˚˟ˍ˒ˏˍȟ ˍȢˎ ˚ ˝ˍˢ˙˒˟˛ˏˍȢȟ ːȢˎ ˎˑ˴ˢˍ˘˨ ˛ˏˍ  
˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃̕ ́ ̜̓̎̅́ ̜ ́̈ ˙ˠ Τυ̨ ̨̙̋ ́̔̑̔̌́̑ ̜̋́̆̅̑́̒̕ 

 
˞˛˔˨˘˙ˍ˘˨ ːˍ˞˟˝˕˟˜˒˚ ˓ ˝˒˟˴˚ ː˕˜˛˟˕˝˒˛˔ ˚ˍˠ ˍ˞˟ˍ˝˨˚ ˑ˕ˡ˘˫˗ˍ˚˙˒˚ ˒˙ˑ˒ˠ 

 
˟ ̨̊̎ȡ ː̉̐̏̓̉̑̆̏̈ ̎́̔ ̜́̒̓́̑̎̅́  ˢ̨̆̌̉̋̏̂́̋̓̆̑̌̋ ̨̄́̒̓̑̉̓̓ ̜́̎ ̓́ ́̎̅́ ̨̆̍̎̆ ˚˝ ̞̗̠̜̑́̅̉̋́̉̌  ̨̆̍̎ ̏̒̔Ȣ ˎ ̌ ̋̆̈̅̆ 
̞̗̠̜̑́̅̉̋́̉̌  ̨̆̍̎  ρ ̜̇̏̂́̒̎ȟ ́̌ ̏̅́̎ ̎ ̓̉̇̆ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ ς ̜̇̏̂́̒̎ ̏̌̅́̎̔Ȣ ˙̜̉̋̏̓̉̋́̌  ̨̄́̒̓̑̉̓̓ ̜́̎ ̓́ ́̎ 
̇́ ̅́̊̅́ ̟̅̉̌̋́̎̍̆̎̕ ̆̍̅̆̔Ȣ ˞̜̏̎̍̆̎ ̨̂̈ ̟̅̉̌̋́̎̍̆̎̕ ̆̍̅̆̄̆̎ ̋̆̈̅̆ ̨̆̍̎  ̎ ̨̓̉̇̆̒ ̟̅̉̌̋́̎̕ ̏̌̅́̎̂́ ́̎ ̓̏̐̐̆̎ 
̜̜̒́̌̒̓̑ ́̎̅́ ̨̨̞̆̋̓̒̕̕ ̌̅̆ ́̊̅́ ̇̏ ̜́̑ ̜̂̏̌̅Ȣ 
˞̜̏̎̍̆̎ ̒̓́̎̅́̑̓ ́ ̄̉̐̏̓̉̑̆̈ ̎́̔ ̜̜́̒̓́̑̎  ̞̠̜̄́̒̓̑̏̎̓̆̑̏̌̏̄̉̌  ̋ ̨̨̨̑̎̒̓̆̑̎̅̆ ˚˝ ̜̅̉́̄̎̏̒̓̉̋́̒̎ȟ ̜̍̉̋̏̈̅  
̜̅̉́̄̎̏̒̓̉̋́̒̎ ̨̆̎̄̈̔ ̋̆̑̆̋Ȣ ˚˝ ̜́̎ ̓́ ́̎̅́ ̞̗̠̜̑́̅̉̋́̉̌  ̨̆̍̅ ̇ ̨̑̄̈̔ȟ ́̌ ̜̍̉̋̏̈̅ ̜́̎ ̓́ ́̎ ̇́ ̅́̊̅́ ̜́̎̓̉̍̉̋̏̓̉̋́̌  
̨̆̍̅ ̟̅̉̌̋́̎̍̆̎̕ ̇ ̨̑̄̈̔Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̄̉̐̏̓̉̑̆̏̈ȟ ̜̜̒̏̈̌̍́̌ ̄́̒̓̑̉̓ȟ ́̒ ́̈́̎ ̜̍̉̋̏̈ȟ ̟̅̉̌̋́̎̕Ȣ 
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TREATMENT OF  PATIENTS SUFFERING  WITH GYPOTERIOSIS IN COMBINATION  

WITH CHRONIC GASTRITIS WITH DYFLUKAN 
 
Resume: At revealing at patients with gypoterious ̊  ̋the associated gastritis has allowed to include in treatment eradicational therapy ̊ .̋ 
Thus applied the circuit eradicational therapies of 1 lines, at not efficacy 2 lines. At revealing micotycal  gastritis carried out(spent) treatment 
by a preparation diflukan. And so we observed, that at treatment with diflukan more effective is marked treatments in comparison with 
group without diflukan.  
Thus it is necessary to include in standards of patients ː  ˟with gastroenterological displays diagnostics ̊ ,̋ diagnostics of a mycosis. And at 
revealings ̊  ̋to lead eradicational therapy. And at establishments of a mycosis to lead antymicotycal therapy with diflukan. 
Keywords : gypoteriosis, chronic gastritis, micosis of stomach, diflycan 
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ːȢ˘Ȣ ˙˒ˑ˒˟˛ˏˍȟ ːȢˎȢ ˜˛˘˔˕˗ȟ ˑȢˍȢ˗ˍ˜˞ˠ˘˟ˍ˚˛ˏˍȟ ˎȢ˗Ȣ ˕ˎ˝ˍː˕˙˛ˏˍȟ  

˚Ȣ˝Ȣ ˑˠ˖˞˒˗˒˚˛ˏˍȟ ˙Ȣ˒Ȣ ˗˒˔˒˗˒˚˛ˏˍȟ ˍȢ˙Ȣ ˚ˍ˞˕ˎˠ˘˘˕˚ˍ  
˗́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̉ ̜̑̆̈̉̅̆̎̓̔̑ ̐̏ ̓̆̑́̐̉̉ Τυ 

˗́̈˚˙ˠ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 
 

˗˘˕˚˕ˤ˒˞˗˕˖ ˞˘ˠˤˍ˖ ˘˒ˤ˒˚˕ˬ ˜ˍˣ˕˒˚˟ˍ ˚˒˞˟ˍˎ˕˘˩˚˛˖ ˞˟˒˚˛˗ˍ˝ˑ˕˒˖ ˞ ˞˛˜ˠ˟˞˟ˏˠ˫˦˕˙˕ ˢ˝˛˚˕ˤ˒˞˗˕˙ 
˪˔˛ˡˍː˕˟˛˙ ˕ ˪˝˛˔˕ˬ˙˕ ˓˒˘ˠˑ˗ˍ 

 
˞̝̠̓́̓ ̠̐̏̒̃̆̎́̚ ̘̋̌̉̎̉̆̒̋̏̍̔ ̘̟̒̌̔́ ̘̠̌̆̆̎̉ ̝̂̏̌̎̏̄̏ ̝̎̆̒̓́̂̉̌̎̏̊ ̒̓̆̎̏̋́̑̅̉̆̊ ̒ ̟̒̏̐̔̓̒̓̃̔̉̍̉̚ ̖̘̑̏̎̉̆̒̋̉̍ 
̞̈̏́̄̉̓̏̍̕ ̉ ̞̠̑̏̈̉̍̉ ̇̆̌̔̅̋́Ȣ ˜̗́̉̆̎̓̔ ̝̐̑̏̃̏̅̉̌́̒ ̠̒̓́̎̅́̑̓̎́ ̠̓̆̑́̐̉ ̝̎̆̒̓́̂̉̌̎̏̊ ̒̓̆̎̏̋́̑̅̉̉ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̉̎̄̉̂̉̓̏̑́̍̉ ̐̑̏̓̏̎̎̏̊ ̜̐̏̍̐ ̉ ̂̌̏̋́̓̏̑̏̍ ̜̖̄̉̒̓́̍̉̎̏̃ ˚2-̗̑̆̆̐̓̏̑̏̃ȟ ̎́ ̏̎̆̕ ̋̏̓̏̑̏̊ ̜̂̌̏ ̘̏̓̍̆̆̎̏ ̘̝̈̎́̉̓̆̌̎̏̆ 
̘̙̔̌̔̆̎̉̆ ̠̠̒̏̒̓̏̎̉ ̗̐́̉̆̎̓́ ̉ ̋̔̐̉̑̏̃́̎̉̆ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̞ ̙̘̠̆̍̉̆̒̋́ ̝̂̏̌̆̈̎ ̗̒̆̑̅́ȟ ̞̝̠̄́̒̓̑̏̈̏́̄̆́̌̎́̕  ̟̠̑̆̌̋̒̎́̕ ̝̂̏̌̆̈̎Ȣ 
 
ˏ̃̆̅̆̎̉̆:˕̙̘̠̆̍̉̆̒̋́ ̝̂̏̌̆̈̎ ̗̒̆̑̅́ ɉ˕ˎ˞Ɋ ̏̂̔̒̌̏̃̌̆̎́ 
̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓ ̠̋̑̏̃̏̒̎́̂̇̆̎̉ ̘̒̆̑̅̆̎̏̊ ̜̙̗̜̍ȟ 
̟̠̑́̈̃̉̃́̆̊̒̚ ̐̑̉ ̎̆̒̏̏̓̃̆̓̒̓̃̉̉ ̐̏̓̑̆̂̎̏̒̓̉ ̍̉̏̋́̑̅́ 
 ̃̋ ̉̒̌̏̑̏̅̆ȟ ̉ ̃ ̠̏̈̍̏̇̎̏̒̓̍̉ ̆̄̏ ̅̏̒̓́̃̋̉ 
̐ ̏́ ̘̓̆̑̏̒̋̌̆̑̏̓̉̆̒̋̉ ̜̉̈̍̆̎̆̎̎̍ ̜̋̏̑̏̎́̑̎̍ ̠́̑̓̆̑̉̍ 
ɍφɎȢ ˕ˎ˞ ̈́̎̉̍́̆̓ ̃̆̅̔̆̆̚ ̍̆̒̓̏ ̃ ̒̓̑̔̋̓̔̑̆ ̖̘̖̑̏̎̉̆̒̋̉ 
̗̜̖̎̆̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ ̉ ̉̄̑́̆̓ ̘̝̟̈̎́̉̓̆̌̎̔ ̝̑̏̌ 
̃ ̒̏̋̑́̆̎̉̉̚ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̇̉̈̎̉ ̠̎́̒̆̌̆̎̉Ȣ ˏ 
̘̓̆̆̎̉̆ ̖̍̎̏̄̉ ̌̆̓ ̘̒̆̑̅̆̎̏-̜̒̏̒̔̅̉̒̓̆ ̠̈́̂̏̌̆̃́̎̉ ɉ˞˞˔Ɋȟ 
̃ ̓̏̍ ̘̉̒̌̆ ˕ˎ˞ ̠̠̟̠̃̌̓̒ ̃̆̅̔̆̊̚ ̘̐̑̉̉̎̏̊ ̒̍̆̑̓̎̏̒̓̉ 
̠̎́̒̆̌̆̎̉ ̃̏ ̖̍̎̏̄̉ ̞̘̋̏̎̏̍̉̆̒̋̉ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ȟ ̃ ̓̏̍ 
̘̉̒̌̆ ̉ ̃ ˗̖́̈́̒̓́̎̆Ȣ ˔́ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̃ ˝˗ ̃ ̖̏̅̆ 
̙̉̑̏̋̏̄̏ ̠̃̎̆̅̑̆̎̉ ̗̜̖̉̎̎̏̃́̉̏̎̎ ̖̓̆̎̏̌̏̄̉̊ ̘̠̌̆̆̎̉ 
̝̜̖̂̏̌̎ ̒ ˞˞˔ ̝̔̅́̌̏̒ ̝̒̎̉̈̉̓ ̐̏̋́̈́̓̆̌̉ ̒̍̆̑̓̎̏̒̓̉ ̒ 
υσχȟσ ̃ ςππσ ̄̏̅̔ ̅̏ σπφȟτ ̃ ςπρς ̄̏̅̔ ɉ̎́ ρππ ̜̓̒Ȣ 
̠̎́̒̆̌̆̎̉Ɋ ̉ ̜̝̐̏̃̒̉̓ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̇̉̈̎̉ ̟̌̅̆̊ ̅̏ 
χπȟτ ̌̆̓Ȣ 
ː̞̝̠́̒̓̑̏̈̏́̄̆́̌̎́̕  ̟̠̑̆̌̋̒̎́̕ ̝̂̏̌̆̈̎ ɉː˪˝ˎɊ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̑́̈̃̉̓̉̆̍ ̖̜̖́̑́̋̓̆̑̎ ̒̉̍̐̓̏̍̏̃ ̉Ⱦ̉̌̉ 
̝̜̃̏̒̐́̌̉̓̆̌̎̍ ̐̏̑́̇̆̎̉̆̍ ̝̅̉̒̓́̌̎̏̊ ̘́̒̓̉ ̐̉̆̃̏̅́̚ 
̃̒̌̆̅̒̓̃̉̆ ̠̟̠̐̏̃̓̏̑̆̄̏̒̚ ̈́̂̑̏̒́ ̃ ̐̉̆̃̏̅̚ 
̘̇̆̌̔̅̏̎̏̄̏ ̉Ⱦ̉̌̉ ̝̅̔̏̅̆̎́̌̎̏̄̏ ̒̏̅̆̑̇̉̍̏̄̏ɍρɎȢ ː˪˝ˎ 
̋́̋ ̠̝̠̒́̍̏̒̓̏̓̆̌̎́ ̘̠̎̏̈̏̌̏̄̉̆̒̋́ ̗̆̅̉̎̉́ ̗̝̏̉̉́̌̎̏̕ 

̜̃̅̆̌̆̎́ ̃ ̖̍́̓̆̑̉́̌́ ̍̆̇̅̔̎́̑̏̅̎̏̄̏ ̒̉̍̐̏̈̉̔̍́ ̃ 
̠̏̋̓̂̑̆ ρωωω ̄̏̅́  ɉː̆̎̃́̌̆ȟ ˎ̝̠̆̌̄̉Ɋ ɍρɎȢ ˏ ˝̆̒̐̔̂̌̉̋̆ 
˗̖́̈́̒̓́̎ ̃̎̉̍́̎̉̆ ̋ ̖̘̑̏̎̉̆̒̋̏̍̔ ̞̈̏́̄̉̓̔̕ ̜̂̌̏ 
̘̐̑̉̃̌̆̆̎̏ ̋́̋ ̋ ̖̐̑̆̅̏̐̔̏̌̆̃̏̊ ̐́̓̏̌̏̄̉̉Ȣ  ˏ ρωψπ ̄Ȣ 
̒̏̓̑̔̅̎̉̋́̍̉ ˚˕˕ ̏̎̋̏̌̏̄̉̉ ̉ ̑́̅̉̏̌̏̄̉̉ ̜̂̌̉ 
̜̐̑̏̃̆̅̆̎ ̙̜̍́̒̓́̂̎̆ ̠̗̜̐̏̐̔̌̉̏̎̎̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̃ 
ˍ̟̋̓̂̉̎̒̋̏̊ȟ ː̝̔̑̆̃̒̋̏̊ȟ ˗̜̈̌̏̑̅̉̎̒̋̏̊ȟ ˗́̑́̄́̎̅̉̎̒̋̏̊ 
̠̖̏̂̌́̒̓ȟ ̒̑̆̅̉ ̠̎́̒̆̌̆̎̉ ̜̖̋̏̓̏̑ ̔̒̓́̎̏̃̌̆̎ ̜̃̒̏̋̉̊ 
̝̜̔̅̆̌̎̊ ̃̆̒ ̖̘̑̏̎̉̆̒̋̏̄̏ ̞̈̏́̄̉̓́̕ ɉφρȟς - φχȟφ ϷɊȢ ˞̑̆̅̉ 
τ ςππ ̇̉̓̆̌̆̊ ̄Ȣ ˍ̜̌̍́̓ȟ ̙̖̠̏̂̑́̓̉̃̉̒ ̃ ̘̓̆̆̎̉̆ ςπππɀ
ςππς ̄̄Ȣ ̃ ˑ̘̉́̄̎̏̒̓̉̆̒̋̉̊ ̗̆̎̓̑ȟ ̔ ςωȟς Ϸ ̜̠̃̃̌̆̎́ 
̞̝̠̄́̒̓̑̏̈̏́̄̆́̌̎́̕  ̟̠̑̆̌̋̒̎́̕ ̝̂̏̌̆̈̎ ɍςɎȢˏ ̐̏̒̌̆̅̎̆̆ 
̠̃̑̆̍ ̃̒̆ ̝̙̂̏̌̆̆ ̃̎̉̍́̎̉̆ ̠̠̔̅̆̌̆̓̒  ̜̃̎̆̐̉̆̃̏̅̎̍̚  
̠̠̐̑̏̃̌̆̎̉̍ ː˪˝ˎȟ ̏̒̏̂̆̎̎̏ ̝̜̋́̑̅̉́̌̎̍ ɍσɎȢ ˗ ̎̉̍ 
̠̠̏̓̎̏̒̓̒ ̂̏̌̉ȟ ̘̔̃̒̓̃̏ ̠̇̇̆̎̉ ̈́ ̄̑̔̅̉̎̏̊ȟ ́̑̉̓̍̉̉ ɍσȟυɎȢ 
ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ː˪˝ˎ ̠̒̓́̎̏̃̉̓̒ ̓̑̉̄̄̆̑̏̍ ̋́̒̋́̅́ 
̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̗̑̆́̋̉̊ȟ ̠̟̖̏̒̌̏̇̎̉̚ ̘̓̆̆̎̉̆ ˕ˎ˞ ɍσ]. 
˛̜̐̉̒́̎ ̘̔̃̆̌̉̆̎̉̆ ̘̜́̒̓̏̓ ̑̆̌̆̋̓̏̑̎̏̊̕ ̒̓̆̎̏̋́̑̅̉̉ 
ɍσȟυɎ ̉ ̙̎́̑̔̆̎̉̊ ̘̒̆̑̅̆̎̏̄̏ ̑̉̓̍́ ɍτɎ ̎́ ̏̎̆̕ ː˪˝ˎȢ 
˛̒̏̂̆̎̎̏̒̓̉ ̗̌̏̋́̌̉̈́̉̉ȟ ̖́̑́̋̓̆̑́ ̂̏̌̉ ̉ ̆̆ ̗̉̑̑́̅̉́̉̉ 
̎̆̑̆̅̋̏ ̒̌̔̇́̓ ̘̐̑̉̉̎̏̊ ̎̆̃̆̑̎̏̊ ̓̑́̋̓̏̃̋̉ ̅́̎̎̏̄̏ 
̒̉̍̐̓̏̍́ ̎̆ ̝̓̏̌̋̏ ̗̐́̉̆̎̓̏̍ȟ ̎̏ ̉ ̘̃̑́̏̍ȟ ̝̅̌̉̓̆̌̎̏̆ 
̠̃̑̆̍ ̘̟̒̉̓́̉̍̉̚ ̆̆ ̠̐̑̏̃̌̆̎̉̆̍ ̠̈́̂̏̌̆̃́̎̉ ̗̒̆̑̅́ ɍσɎȢ 
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ˑ́̇̆ ̐̏̒̌̆ ̓̏̄̏ ̋́̋ ̘̠̒̆̑̅̆̎́ ̠̐́̓̏̌̏̄̉ ̜̂̃́̆̓ 
̏̓̃̆̑̄̎̔̓́ ̋́̋ ̘̐̑̉̉̎́ ̠̟̖̠̐̏̃̓̏̑̉̒̚ ̂̏̌̆̊ ̍̎̏̄̉̆ 
̗̜̐́̉̆̎̓ ̟̐̑̏̅̏̌̇́̓ ̘̝̒̉̓́̓ ̠̒̆̂ ̘̋́̑̅̉̏̌̏̄̉̆̒̋̉̍̉ 
̝̜̂̏̌̎̍̉ ɍσɎȢ 
˗̘̌̉̎̉̆̒̋̉̊ ̘̒̌̔́̊ Ȣˎ̝̏̌̎̏̊  ˕Ȣȟ ρωφπ ̄Ȣ̑Ȣ ̠̏̂̑́̓̉̌̒  ̒ 
̇́̌̏̂́̍̉ ̎́ ̘̇̄̔̉̆ ̂̏̌̉ ̈́ ̄̑̔̅̉̎̏̊ ̒ ̗̉̑̑́̅̉́̉̆̊ ̃ 
̟̌̆̃̔ ̘̟̐̏̅̌̏̐́̓̏̎̔ ̝̏̂̌́̒̓ ̉ ̝̝̟̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ 
̏̋̏̌̏ υ ̍̉̎̔̓Ƞ ̖̒̔̏̊ ̙̝̋́̆̌ ̃ ̘̎̏̎̏̆ ̠̃̑̆̍Ƞ ̜̙̏̅̋̔  ̐̑̉  
̛̐̏̅̆̍̆ ̎́ ς ̞̓́̇Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ ̝̂̏̌̎̏̄̏ ̂̆̒̐̏̋̏̉̌́ ̉̈̇̏̄́ȟ 
̟̠̠̔̒̉̌̉̃́́̒̚ ̐̑̉ ̙̠̖̐̏̄̑̆̎̏̒̓ ̃ ̅̉̆̓̆ȟ ̐̑̉̆̍̆ ̠́̌̋̏̄̏̌ 
̉ ̜̖̄́̈̉̑̏̃́̎̎ ̎́̐̉̓̋̏̃ȟ ̘̉̈̉̆̒̋̏̍̕ ̠̎́̐̑̇̆̎̉̉ ̉ 
̖̎́̋̌̏̎́ ̓̔̌̏̃̉́̚ȟ ́ ̓́̋̇̆ ̃ ̝̄̏̑̉̈̏̎̓́̌̎̏̍ ̐̏̌̏̇̆̎̉̉Ȣ 
˜̘̆̑̉̏̅̉̆̒̋̉ ̘̝̏̓̍̆́̌́̒  ̜̏̓̑̇̋́ ̜̋̉̒̌̍ ̉ ̂̏̌̉ ̃ 
̏̂̌́̒̓̉ ̘̍̆̆̃̉̅̎̏̄̏ ̏̓̑̏̒̓̋́ ̃̒̋̏̑̆ ̐̏̒̌̆ ̜̆̅Ȣ  
ˎ̆̒̐̏̋̏̊̒̓̃̏ ̔ ̗̐́̉̆̎̓́  ̜̜̃̈̃́̌̏ ̉ ̙̠̔̒̋̏̑̉̃̆̆̒ ̈́ 
̐̏̒̌̆̅̎̉̆ ̜̄̏̅ Ⱥ̙̑́̈̑̔̆̎̉̆Ȼ ̈̔̂̏̃Ȣ  
ˍ̎́̍̎̆̈  ̠̈́̂̏̌̆̃́̎̉ȡ ̒̓̑́̅́̆̓ ̝́̑̓̆̑̉́̌̎̏̊ 
̄̉̐̆̑̓̆̎̈̉̆̊ ̒ ̝̜̍́̋̒̉̍́̌̎̍ ̜̙̐̏̃̆̎̉̆̍  ˍˑ ̅̏ ρφπȾωπ 
̍̍ ̑̓Ȣ ̒̓Ȣ  ̘̓̆̆̎̉̆  σ-̖  ̌̆̓Ȣ ˍ̜̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎̆ ̜̐̑̆̐́̑́̓ 
̎̆ ̐̑̉̎̉̍́̆̓Ȣ ˔́ ̟̎̆̅̆̌ ̅̏ ̗̄̏̒̐̉̓́̌̉̈́̉̉ ̠̝̐̏̃̉̌̉̒ 
̘̇̄̔̉̆ ̂̏̌̉ ̈́ ̄̑̔̅̉̎̏̊Ȣ ˏ ̝̅̆̎ ̠̐̏̒̓̔̐̌̆̎̉ ̔ ̝̂̏̌̎̏̄̏ 
̜̝̐̏̃̒̉̌̏̒ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ ̉ ̝̔̒̉̌̉̌̉̒ 
̜̈́̄̑̔̅̉̎̎̆ ̂̏̌̉ȟ ̃ ̠̒̃̈̉ ̒ ̘̆̍ ̗̐́̉̆̎̓ ̜̂̌ ̅̏̒̓́̃̌̆̎ ̃ 
̋̌̉̎̉̋̔ ̂̑̉̄́̅̏̊ ̒̋̏̑̏̊ ̐̏̍̏̉̚Ȣ 
ˍ̎́̍̎̆̈  ̇̉̈̎̉ȡ  ̃ ̘̓̆̆̎̉̆ υ ̌̆̓ ̠̂̆̒̐̏̋̏̓ ̉̈̇̏̄́ ̐̑̉ 
̙̠̖̐̏̄̑̆̎̏̒̓ ̃ ̅̉̆̓̆ȟ ̐̑̉̆̍̆ ̠́̌̋̏̄̏̌ ̉ ̜̖̄́̈̉̑̏̃́̎̎ 
̎́̐̉̓̋̏̃ȟ ̖̎́̋̌̏̎́ ̓̔̌̏̃̉́̚ ̉ ̃ ̝̄̏̑̉̈̏̎̓́̌̎̏̍ 
̐̏̌̏̇̆̎̉̉Ȣ  ˑ̜́̎̎̆ ̜̒̉̍̐̓̏̍ ̠̜̒̃̈̃́̆̓ ̒ ̘̔̃̆̌̉̆̎̉̆̍ 
̜̍́̒̒ ̓̆̌́ȟ ̜̍́̌̏̐̏̅̃̉̇̎̍ ̏̂̑́̈̏̍ ̇̉̈̎̉ ̉ ̘̜́̒̓̍̉ 
̒̓̑̆̒̒́̍̉ ̎́ ̑́̂̏̓̆Ȣ ˍ̌̋̏̄̏̌̆̍ ̎̆ ̠̈̌̏̔̐̏̓̑̆̂̌̆̓ȟ 
̜̃̋̔̑̉̃́̆̓ ̏̓ ρπ ̅̏ ςπ ̒̉̄́̑̆̓ ̃ ̝̅̆̎Ȣ ˜̘̆̑̉̏̅̉̆̒̋̉ ̉ 
̂̆̒̒̉̒̓̆̍̎̏ ̠̐̑̉̍̆̎̌ ̜̑́̈̎̆ ̗̜́̎̓́̉̅̎̆ 
̜̐̑̆̐́̑́̓Ȣ ˑ ̉̆̓̔  ̎̆  ̟̒̏̂̌̅́̆̓Ȣ ˍ̞̠̐̐̆̎̅̋̓̏̍̉  ̃  ρωψτ ̄Ȣ 
˛̗̠̐̆̑́̉ ̐̏ ̐̏̃̏̅̔ ̠̜̈̃ ̇̆̌̔̅̋́ ̃ ςππρ ̄Ȣ 
˚̝́̒̌̆̅̒̓̃̆̎̎̏̒̓  ̠̏̓̄̏̆̎́̚ ̐̏ ̝́̑̓̆̑̉́̌̎̏̊ 
̄̉ ̐̆̑̓̆̎̈̉̉Ȣ 
˛̛̂̆̋̓̉̃̎̏ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ȡ ̏̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̒̑̆̅̎̆̊ 
̒̓̆̐̆̎̉ ̠̓̇̆̒̓̉Ȣ ˜̜̙̏̃̆̎̎̏̄̏ ̠̐̉̓́̎̉Ȣ ˕˙˟-σπ ̋̄Ⱦ̍2. 
˗̜̏̇̎̆ ̜̐̏̋̑̏̃ ̜̘̏̂̎̏̊ ̏̋̑́̒̋̉ȟ ̘̜̉̒̓̆Ȣ 
˜̗̜̏̒̌̆̏̐̆̑́̉̏̎̎̊ ̗̑̔̂̆ ̃ ̐̑́̃̏̊ ̙̐̏̅̃̈̅̏̎̏̊ ̏̂̌́̒̓̉ ̉ 
̐̏ ̂̆̌̏̊ ̌̉̎̉̉ ̇̉̃̏̓́Ȣ ˜̘̖̆̑̉̆̑̉̆̒̋̉̕ ̏̓̆̋̏̃ ̎̆̓Ȣ ˤˑˑ - 
ρψ ̃ ̍̉̎Ȣ ˏ ̖̌̆̄̋̉ ̜̖̅́̎̉̆ ̠̃̆̈̉̋̔̌̑̎̏̆ȟ ̖̜̑̉̐ ̎̆ 
̜̙̟̠̃̒̌̔̉̃́̓̒Ȣ ˘̠̆̃́ ̗̄̑́̎̉́ ̗̒̆̑̅́ ̘̔̃̆̌̉̆̎́ ̎́ ρȟυ - 2 
̒̍Ȣ ˟̜̏̎ ̗̒̆̑̅́ ̙̜̐̑̉̄̌̔̆̎ȟ ̑̉̓̍ ̝̜̐̑́̃̉̌̎̊ȟ ˤ˞˞ ωυ ̃ 
̍̉̎Ȣ ˍˑ ρφπȾωπ ̍̍ ̑̓Ȣ̒̓Ȣ ˬ̜̈̋ ̜̃̌́̇̎̊ȟ̜̐̏̋̑̓ ̜̂̆̌̍ 
̎́̌̆̓̏̍Ȣ ˓̉̃̏̓ ̠̍̄̋̉̊ȟ ̔̍̆̑̆̎̎̏ ̜̂̏̌̆̈̎̆̎̎̊ ̃ ̏̂̌́̒̓̉ 
̞̠̐̉̄́̒̓̑̉Ȣ ˜̘̝̆̆̎ ̐̏ ̟̋̑́ ̑̆̂̆̑̎̏̊ ̅̔̄̉Ȣ ˞̆̌̆̈̆̎̋́ ̎̆ 
̝̠̐́̌̐̉̑̔̆̓̒Ȣ ˞̓̔̌ ̠̜̑̆̄̔̌̑̎̊ȟ ̏̏̑̍̌̆̎̕Ȣ ˞̉̍̐̓̏̍ 
̘̠̐̏̋̏̌́̉̃́̎̉ ̗̝̜̏̓̑̉́̓̆̌̎̊ ̒ ̖̏̂̆̉ ̒̓̏̑̏̎Ȣ 
˙̘̏̆̉̒̐̔̒̋́̎̉̆ ̒̃̏̂̏̅̎̏̆ȟ ̂̆̈̂̏̌̆̈̎̆̎̎̏̆Ȣ 
˝̝̜̆̈̔̌̓́̓ ̌́̂̏̑́̓̏̑̎̏-̝̜̖̉̎̒̓̑̔̍̆̎̓́̌̎ ̍̆̓̏̅̏̃ 
̉̒̒̌̆̅̏̃́̎̉̊ȡ 
˛̂̉̊̚ ́̎́̌̉̈ ̋̑̏̃̉ȡ ̞̑-υȟφ̖1012/ ,̌ Hb-ρχς̄Ⱦ̌ȟ ̄̆̍́̓̏̋̑̉̓-
τχϷȟ ̗̜̓̑̏̍̂̏̉̓-ρψφ̖109Ⱦ̌ȟ ̗̜̌̆̊̋̏̉̓-ρπȟρ̖109Ⱦ̌ȟ 
̘̠̜̐́̌̏̋̏̅̆̑̎̆-ψȟ ̠̜̒̆̄̍̆̎̓̏̅̆̑̎̆-φρȟ ̗̜̍̏̎̏̉̓ -7, 
̗̜̌̉̍̏̉̓̕ -ςτȟ ˞˛˪-σ̍̍Ⱦ̘́̒Ȣ 
ˎ̖̘̉̏̉̍̉̆̒̋̉̊ ́̎́̌̉̈ ̋̑̏̃̉ȡ ̏̂̉̊̚ ̂̆̌̏̋ - φσ ̄Ⱦ̌ȟ 
̘̍̏̆̃̉̎́ - υȟω ̝̍̍̏̌Ⱦ̌ȟ ̋̑̆́̓̉̎̉̎ɀ χσ̝̍̍̏̌Ⱦ̌ȟ ̟̄̌̋̏̈́ - 
φȟς ̝̍̍̏̌Ⱦ̌ȟ ˍ˘˟ - ςω ˙̆Ⱦ̌ȟ ˍ˞˟- ςρ ˙̆Ⱦ̌ȟ ̏̂̉̊̚ ̂̉̌̉̑̔̂̉̎ 
- χȟς ̝̍̋̍̏̌Ⱦ̌Ȣ ˗̘̠̌̔̂̏̋̏̃́ ̝̗̠̉̌̓̑́̉̕ - ρσσ ̍̌Ⱦ̍̉̎Ȣ 

˘̜̉̐̉̅̎̊ ̒̐̆̋̓̑ȡ ̖̏̌̆̒̓̆̑̉̎-φȟπχ ̝̍̍̏̌Ⱦ̌ȟ ̖̏̌̆̒̓̆̑̉̎ 
˘˜ˏ˜-ρȟπσ ̝̍̍̏̌Ⱦ̌ȟ ̖̏̌̆̒̓̆̑̉̎ ˘˜˚˜-4ȟτψ ̝̍̍̏̌Ⱦ̌ȟ 
̗̜̓̑̉̄̌̉̆̑̉̅-ςȟψπ ̝̍̍̏̌Ⱦ̌ȟ ˗˛ˍ- τȟψ ̑̉̒̋ ˕ˎ˞-τȟσ ɉ̎̏̑̍́ 
̅̏ σȟυɊȢ 
ˏ̜̘̝̜̒̏̋̏̔̃̒̓̃̉̓̆̌̎̊ ˞ ̜̑̆́̋̓̉̃̎̊ ̂̆̌̏̋ȡ ρȟρ ̍̌Ⱦ̍̉̎Ȣ 
˪̜̌̆̋̓̑̏̌̉̓ȡ ˗+ σȟφ ̝̍̍̏̌Ⱦ̌ȟ .a+ ρτς ̝̍̍̏̌Ⱦ̌ȟ ˞́2+1,16 
̝̍̍̏̌Ⱦ̌Ȣ 
˗̜́̑̅̉̏̍́̑̋̆̑ȡ ̓̑̏̐̏̎̉̎  I - 0,004ng/ ml. 
˗̏́̄̔̌̏̄̑́̍̍́ȡ ˍ˜˟ˏ-σρȟχͼȟ ̓̑̏̍̂̉̎̏̃̏̆ ̠̃̑̆̍-
ρπȟρͼȢˡ̉̂̑̉̎̏̄̆̎  ˍ-σȟω ̄Ⱦ̌ȟ  ˝ˡ˙˗ -ρπ ̍̄ȾϷȟ ˏ-̜̎́̓̏̌̏̃̊̕ 
̓̆̒̓ -2+. 
˛̂̉̊̚ ́̎́̌̉̈ ̘̍̏̉ȡ ̝̜̔̅̆̌̎̊ ̃̆̒-ρπσπȟ ̂̆̌̏̋-
̏̓̒̔̓̒̓̃̔̆̓ȟ̞̐̉̓̆̌̉̊ ̐̌̏̒̋̉̊-1-ς ̃ ̐Ⱦ̈ȟ ̗̜̌̆̊̋̏̉̓-2-σ ̃ 
̐Ⱦ̈ȟ ̝̒̌̉̈ϹϹȢ 
˪˗ːȡ ̑̉̓̍ ̜̒̉̎̔̒̏̃̊ ̒ ˤ˞˞ ωψ ̃ ̍̉̎̔̓̔Ȣ ˛̓̋̌̏̎̆̎̉̆ ˪˛˞ 
̃̌̆̃̏Ȣ ˚̠̆̐̏̌̎́ ̂̌̏̋́̅́ ̐̑́̃̏̊ ̎̏̇̋̉ ̘̐̔̋́ ː̉̒́Ȣ  
˜̑̉̈̎́̋̉ ̄̉̐̆̑̓̑̏̉̉̕ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́Ȣ ˕̙̠̆̍̉ 
̍̉̏̋́̑̅́ ̐̏ ̐̆̑̆̅̎̆-̂̏̋̏̃̏̊ ̒̓̆̎̋̆Ȣ  
˪̖̏˗ːȡ ˍ̏-σȟτ ̒̍ȟ ̖̃̏̒-σȟρ ̒̍ȟ ˘˜-σȟτ ̒̍ȟ ˜˜-σȟυ̖σȟω ̒̍ȟ ˜˓-2,8 
̒̍ȟ ˗ˑ˝-χȟχ ̒̍ȟ ˗˞˝-σȟπ ̒̍ȟˑ˛-ρπς ̍̌ȟ˞˛-συ ̍̌ȟˠ˛-φχ ̍̌ȟˡˏ-
φχ Ϸȟ ɝ3-σχϷȟ ˟˔˞˘˓ ̃ ̅̉́̒̓̏̌̔-ρȟς ̒̍ȟ ˙˓˜-1,4 
̒̍Ȣ˔̟̘́̋̌̆̎̉̆ȡ ˍ̏̑̓́ ̔̐̌̏̓̎̆̎́Ȣ ˞̓̃̏̑̋̉ ̋̌́̐́̎̏̃ 
̜̔̐̌̏̓̎̆̎ȟ ̜̑́̒̋̑̓̉̆ ̎̆ ̘̏̄̑́̎̉̆̎̏Ȣ ˜̏̌̏̒̓̉ ̗̒̆̑̅́ ̎̆ 
̙̜̑́̒̉̑̆̎Ȣ ː̠̉̐̆̑̓̑̏̉̕ ̘̍̆̇̇̆̌̔̅̏̋̏̃̏̊ ̐̆̑̆̄̏̑̏̅̋̉Ȣ  
˔̏̎ ̄̉̐̏̋̉̎̆̈́ ̎̆ ̜̠̃̃̌̆̎̏Ȣ ˞̝̠̏̋̑́̓̉̓̆̌̎́ ̗̠̔̎̋̉̕ 
̖̏̂̏̉ ̘̇̆̌̔̅̏̋̏̃ ̃ ̎̏̑̍̆Ȣ ˑ̏̐̐̌̆̑˪̖̏˗ːȡ ̗̠̑̆̄̔̑̄̉̓́̉ ̎́ 
̝́̏̑̓́̌̎̏̍ ̋̌́̐́̎̆ )  ̒̓̆̐̆̎̉Ȣ 
˝̠̆̎̓̄̆̎̏̄̑́̉̕ ̏̑̄́̎̏̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̉ȡ  ̄̆̍̏̅̉̎́̍̉̋́ 
̍́̌̏̄̏ ̋̑̔̄́ ̠̋̑̏̃̏̏̂̑́̆̎̉̚   ̎̆ ̙̎́̑̔̆̎́Ȣ ˢ̘̑̏̎̉̆̒̋̉̊ 
̖̂̑̏̎̉̓Ȣ ˟̝̆̎ ̗̒̆̑̅́ ̠̉̎̓̆̎̒̉̃̎́ȟ ̎̆ ̘̔̃̆̌̉̆̎́Ȣ ˍ̏̑̓́ 
̠̐̌̏̓̎́Ȣ 
ˠ˔˕ ̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ ̉ ̘̐̏̆̋ȡ  ̘̝̜̎̆̈̎́̉̓̆̌̎̆ 
̠̉̈̍̆̎̆̎̉ ̖̜̐́̑̆̎̉̍ ̘̐̆̆̎̉Ȣ ˠ̠̍̆̑̆̎̎́ ̠̄̆̐́̓̏̍̆̄́̌̉Ȣ 
ˢ̘̑̏̎̉̆̒̋̉̊ ̖̗̏̌̆̉̒̓̉̓ ɉ̈́̒̓̏̊ ̘̇̆̌̉ɊȢ ˢ̘̑̏̎̉̆̒̋̉̊ 
̅̃̔̒̓̏̑̏̎̎̉̊ ̐̉̆̌̏̎̆̑̉̓̕Ȣ ˙̉̋̑̏̌̉̓̉́̈Ȣ 
˪ˡːˑ˞ȡ ˝̗̠̔̂̏̃́ ̗̠̅̆̏̑̍́̉̕ ̗̜̌̔̋̏̃̉ 
̗̅̃̆̎́̅́̓̉̐̆̑̒̓̎̏̊ ̙̋̉̋̉Ȣ ˪̑̏̈̉̉ ̝́̎̓̑́̌̎̏̄̏ ̏̓̅̆̌́Ȣ 
ˢ̘̑̏̎̉̆̒̋̉̊ ̟̑̆̌̋̒̕-̞̈̏́̄̉̓̕Ȣ  
˗̘̌̉̎̉̆̒̋̉̊ ̅̉́̄̎̏̈ȡ ˕ˎ˞Ȣ ˏ̜̐̆̑̃̆ ̙̠̃̏̈̎̉̋́ 
̠̒̓̆̎̏̋́̑̅̉Ȣ ˍ̝̠̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ II ̒̓̆̐̆̎̉Ȣ ˝̉̒̋ τȢ 
ˢ˞˚ I ρˡ˗Ȣ ˢ̘̑̏̎̉̆̒̋̉̊ ̟̑̆̌̋̒̕-̞̈̏́̕ ̄̉̓Ȣ ˢ̘̑̏̎̉̆̒̋̉̊  
̘̎̆́̓̑̏̉̆̒̋̉̊̕ ̄́̒̓̑̉̓ȟ ̏̂̏̒̓̑̆̎̉̆Ȣ ˪̑̏̈̉̉ ̝́̎̓̑́̌̎̏̄̏ 
̏̓̅̆̌́ ̇̆̌̔̅̋́Ȣ ˝̗̠̔̂̏̃́ ̗̠̅̆̏̑̍́̉̕ ̗̜̌̔̋̏̃̉ 
̗̅̃̆̎́̅́̓̉̐̆̑̒̓̎̏̊ ̙̋̉̋̉Ȣ 
˜̑̏̃̆̅̆̎̏ ̘̌̆̆̎̉̆ȡ ˝̆̇̉̍ )ȟ ̅̉̆̓́ ρπȢ ː̟̌̋̏̈́ υϷ - 200,0 + 
̉̎̒̔̌̉̎ τ ̆̅ Ϲ ˗Cl 7,4 % - υȟπ ̃Ⱦ̃ ̋́̐ȟ ̏̈̉̎̏̐̑̉̌̕ ρπ ̍̄ȟ 
̏̅̎̆̂ ςȟυ ̍̄ ̔̓̑̏̍ȟ ̝́̌̅́̑̏̎ ρππ ̍̄ ̔̓̑̏̍ȟ ̋̃̏̑̆̋̒ χυ ̍̄ȟ 
̒̉̍̆̋́̑ ςπ ̍̄ȟ ̋̃́̍́̓̆̌ τπ ̍̄ ̃Ⱦ̃ ̋́̐ȟ ̏̍̆̄́̒̓ ςπ ̍̄ ς ̑Ȣ  
˞̠̏̒̓̏̎̉̆ ̝̂̏̌̎̏̄̏ ̘̙̝̔̌̔̉̌̏̒Ȣ ˔̜́̄̑̔̅̉̎̎̆ ̂̏̌̉ȟ 
̜̙̏̅̋́ȟ ̖̒̔̏̊ ̙̝̋́̆̌ ̉ ̉̈̇̏̄́ ̝̋̔̐̉̑̏̃́̌̉̒Ȣ ˕̙̠̆̍̉ ̎́ 
̐̆̑̆̅̎̆-̂̏̋̏̃̏̊ ̒̓̆̎̋̆ ̌̆̃̏̄̏ ̇ ̘̆̌̔̅̏̋́ ̙̐̑̏̌́Ȣ 
˔̟̘́̋̌̆̎̉̆ȡ ˜̧̑̉̃̆̅̎̎̏̆ ̏̐̉̒́̎̉̆ ̘̋̌̉̎̉̆̒̋̏̄̏ ̘̠̒̌̔́ 
̜̔̋́̈̃́̆̓ ̎́ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̋̏̍̐̌̆̋̒̎̏̄̏  ̘̠̌̆̆̎̉  ː˪˝ˎ ̉ 
˕ˎ˞Ȣ ˑ̠̌ ̗̝̅̉̆̑̆̎̉́̌̎̏̊̕̕ ̅̉́̄̎̏̒̓̉̋̉ ̂̏̌̆̃̏̄̏ 
̒̉̎̅̑̏̍́ ̉ ̉̈̍̆̎̆̎̉̊ ̎́ ˪˗ː ̝̂̏̌̎̏̍̔ ̑̆̋̏̍̆̎̅̏̃́̎́ 
̠̐̌́̎̏̃́ ̠̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̕Ȣ 
ˏ ̖̉̒̏̅̆  ̘̠̌̆̆̎̉ ̉̎̄̉̂̉̓̏̑́̍̉ ̐̑̏̓̏̎̎̏̊ ̜̐̏̍̐ 
ɉ̏̍̆̄́̒̓Ɋ ̉ ̂̌̏̋́̓̏̑̏̍ ̜̖̄̉̒̓́̍̉̎̏̃ ˚2-̗̑̆̆̐̓̏̑̏̃ 
ɉ̋̃́̍́̓̆̌Ɋ ̅̏̒̓̉̄̎̔̓̏ ̋̔̐̉̑̏̃́̎̉̆  ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́Ȣ 
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˞˜˕˞˛˗  ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˎ̏̌̆̈̎̉ ̐̉̆̃̏̅́̚ȡ ̘̠̐́̓̏̌̏̄̉̆̒̋́ ̠̉̈̉̏̌̏̄̉̕ȟ ̋̌̉̎̉̋́ȟ ̅̉́̄̎̏̒̓̉̋́ȟ ̘̌̆̆̎̉̆ Ⱦ ˕̙̃́̋̉̎ ˏȢ˟ȟ ˟̖̑̔̍́̎̏̃́ ˍȢ˞Ȣȟ ˜̏̅ ̑̆̅Ȣ 
˙̜́̑̓̎̏̃́ ˍȢ˕Ȣȟ ˙̖̔̉̎́ ˚ȢˍȢȟ ˙̏̉̒̆̆̃́ ˍȢ˞Ȣȟ ː̠̘́̌̃̉́ ˍȢ˞Ȣ - ̇ ̏̒̋̃́ȡ ˟̑̉́̅́-ˢȟ ςπππȢ - ρψπ ̒Ȣ 
2 ˎ́̈́̑̄́̌̉̆̃ ˒Ȣ˥Ȣȟ ˗̔̅́̂́̆̃́ ˢȢ˕Ȣȟ ˚̔̓̉̆̃́̕ ˍȢ˕Ȣȟ ˍ̄̈́̍̏̃́ ˝Ȣ˟Ȣȟ ˙̆̑̄́̌̉̆̃́ ˗Ȣ˓Ȣ ͼ˪̠̐̉̅̆̍̉̏̌̏̄̉ ̞̝̄́̒̓̑̏̈̏́̄̆́̌̎̏̊̕  
̟̑̆̌̋̒̎̏̊̕  ̂̏̌̆̈̎̉  ̔  ̃̈̑̏̒̌̏̄̏  ̠̎́̒̆̌̆̎̉  ̄̏̑̏̅́  ˍ̋̓̏̂̆ͼ ȾȾ ˛̑̆̎̂̔̑̄̒̋̉̊  ̗̍̆̅̉̉̎̒̋̉̊  ̃̆̒̓̎̉̋Ȣ - 2014. - ΟρȢ - ˞ Ȣ τρ-42. 
3 ˔̃̆̑̆̃ ˞Ȣ˕Ȣȟ ˒̑̆̍̉̎ ˒Ȣ˫Ȣ ͼ˝̝́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̉  ̏̒̏̂̆̎̎̏̒̓̉  ̝̜̖̋́̑̅̉́̌̎  ̠̐̑̏̃̌̆̎̉̊  ̞̝̄́̒̓̑̏̈̏́̄̆́̌̎̏̊̕  ̟̑̆̌̋̒̎̏̊̕  
̂̏̌̆̈̎̉ͼ ȾȾ ˏ̆̒̓̎̉̋  ̒̏̃̑̆̍̆̎̎̏̊  ̘̋̌̉̎̉̆̒̋̏̊  ̗̜̍̆̅̉̉̎Ȣ - 2010. - ΟρȢ - ˞ Ȣ ψπȢ 
4 ˎ̙̔̎̆̋́ ˕ȢːȢȟ ˥̖́̓̉̉̎ ˍȢ˕Ȣ Ⱥ˛̒̏̂̆̎̎̏̒̓̉ ̘̒̏̆̓́̎̎̏̄̏ ̘̠̓̆̆̎̉ ː˪˝ˎ ̒ ˕ˎ˞ȟ ˍːȟ ˢ˛ˎ˘ ̉ ˝ˍ ̔ ̗̌̉ ̐̏̇̉̌̏̄̏ ̉ ̘̒̓́̑̆̒̋̏̄̏ 
̃̏̈̑́̒̓́ ̉ ̜̃̏̐̑̏̒ ̓̆̑́̐̉̉Ȼ  ȾȾ ˎ̗̉̏̍̆̅̉̉̎́Ȣ - 2011. - ΟτȢ - ˞ Ȣ φς-64. 
5 Davies H.A. Esophageal stimulation lowers exertional angina threshold / H.A. Davies, E.N. Rush, M.J. Lewis // Lancet. 1995. - Ο ρȢ - P. 
111. 
6 ˏ̎̔̓̑̆̎̎̉̆ ̂̏̌̆̈̎̉ Ⱦ ˜̏̅ ̑̆̅Ȣ ˙̜́̑̓̎̏̃́ ˍȢ˕Ȣȟ ˙̖̔̉̎́ ˚ȢˍȢȟ ˙̏̉̒̆̆̃́ ˍȢ˞Ȣȟ ː̠̘́̌̃̉́ ˍȢ˞Ȣ - ̇ ̏̒̋̃́ȡ ː˪˛˟ˍ˝-˙˒ˑȟ ςππτȢ - ρχ ̒Ȣ 
 

 
 
 
 

ːȢ˘Ȣ ˙˒ˑ˒˟˛ˏˍȟ ːȢˎȢ ˜˛˘˔˕˗ȟ ˑȢˍȢ ˗ˍ˜˞ˠ˘˟ˍ˚˛ˏˍȟ ˎȢ ˗Ȣ ˕ˎ˝ˍː˕˙˛ˏˍȟ  
˚Ȣ˝Ȣ ˑˠ˖˞˒˗˒˚˛ˏˍȟ ˙Ȣ˒Ȣ ˗˒˔˒˗˒˚˛ˏˍȟ ˍȢ˙Ȣ ˚ˍ˞˕ˎˠ˘˘˕˚ˍ  

˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ˙̗̜̆̅̉̉̎́̌  ˠ̨̎̉̃̆̑̒̉̓̆̓ 
˟̠̆̑́̐̉ Τυ ̨̒ ̜̙̂̏̊̎́  ˕̎̓̆̑̎́̓̔̑́ ̇ ̎̆ ˝̆̈̉̅̆̎̓̔̑́ ̜̋́̆̅̑́̒̕ 

 
˟ ˝ˍ ˞˨˔ ˞˟˒˚˛˗ˍ˝ˑ˕ˬ˙˒˚ ˛˞ˍ ˞˛˔˨˘˙ˍ˘˨ ˪˔˛ˡˍː˕˟ ˓ ˚˒ ˍ˞ ˍ˔ˍ˚ ˓ˍ˘ˍ  ˓ˍ˝ˍ˞˨ ˍˠ˝ˠ˘ˍ˝˨˙˒˚ ˍˠ˨˝ ˍ˚  

˚ˍˠ ˍ˞˟˨ ˒˙ˑ˒ˠˑ˴  ˗˘˕˚˕˗ˍ˘˨  ˓ˍ ˑˍ˖˨˚˨  ˞˕˜ˍ˟˟ˍ˘ˠ˨ 
 
˟ ̨̊̎: ˙́ ́̌́  ̓ ̑́ ̜̒̈ ̠̒̓̆̎̏̋́̑̅̉̍̆̎ ̏̒́ ̜̜̒̏̈̌̍́̌ ̞̈̏́̄̉̓̕ ̇ ̎̆ ́̒ ́̈́̎ ̇́̌́  ̜̇́̑́̒ ̜́̔̑̔̌́̑̍̆̎ ̜́̔̑ ́̎ ̜̎́̔̋́̒̓ 
̨̆̍̅̆̔̅  ̜̋̌̉̎̉̋́̌  ̇́ ̜̅́̊̎́ ́̑̎́̌ ́̎Ȣ ˚́̔ ̜́̒̓  ̓ ̜̑́̋̒̈ ̠̜̒̓̆̎̏̋́̑̅̉̒̎́ ̜̒̓́̎̅́̑̓̓  ̠̓̆̑́̐̉̍̆̎ ̨̂̑̄̆ ̜̐̑̏̓̏̎̅  
̐̏̍̐́ ̉̎̄̉̂̉̓̏̑̍̆̎ ̇ ̎̆ ̜̄̉̒̓́̍̉̎̅   ˚2-̗̑̆̆̐̓̏̑̌́̑ ̂̌̏̋́̓̏̑̍̆̎ ̆̍ ̜̇́̒́̌̅ȟ ̜̏̒ ̇́ ̅́̊̅́ ̎́̔ ̜́̒̓  ̖́̌-̇́ ̜̅́̊ 
̜́̊̓́̑̌ ̓́̊ ̇́ ̒́̑ ̜́̎ ̇ ̎̆ ̜́̔̑̔ ̨̨̨̒̆̈̍̎  ̓̏ ̓́ ̜́̎ ̂́̊ ̜́̌̅Ȣ   
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̇ ̨̑̆̋̓  ̙̠̜̉̆̍̉̌  ̜́̔̑̔ȟ ́̒ ́̈́̎ ̨̙̆̓̋ ̟̑̆̌̋̒̕Ȣ 
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STOMACH EROSIONS 
 

Resume: 4ÈÉÓ ÁÒÔÉÃÌÅ ÉÓ ÄÅÖÏÔÅÄ ÔÏ ÔÈÅ ÃÁÓÅ ÏÆ ÐÁÔÉÅÎÔȭÓ ÔÒÅÁÔÍÅÎÔ ×ÉÔÈ ÕÎÓÔÁÂÌÅ ÓÔÅÎÏÃÁÒÄÉÁ ÁÃÃÏÍÐÁÎÉÅÄ ÂÙ ÃÈÒÏÎÉÃ ÅÓÏÐÈÁÇÉÔÉÓ ÁÎÄ 
stomach erosion. The patient was treated by the standart therapy of unstable stenocardia in combination with inhibitors of histamine 2̊- 
ÒÅÃÅÐÔÏÒÓȟ ×ÈÅÒÅ ÉÔ ×ÁÓ ÎÏÔÉÃÅÄ ÔÈÅ ÐÁÔÉÅÎÔȭÓ ÓÉÇÎÉÆÉÃÁÎÔ ÉÍÐÒÏÖÅÍÅÎÔ ÁÎÄ ÐÁÉÎ ÒÅÌÉÅÆ 
Keywords : coronary artery disease, gastroesophageal reflux disease. 
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ˍ˚˒˞˟˒˔˕˛˘˛ː˕ˬ ̞  ̞ ˚˟˒˚˞˕ˏ˚ˍˬ ˟ ˒˝ˍ˜˕ˬ                                                  
ANESTHESIOLOGY AND INTENSIVE CARE 
 
ˠˑ˗ φρφȢ σχ - 002 

 
˒Ȣ˘Ȣ ̞ ˞˙ˍ˕˘˛ˏȟ ˞Ȣ˚Ȣ ˒ ˝ˍ˘˕˚ˍȟ ˍȢ˚Ȣ ˎ ˍ˖˙ˍˢˍ˚˛ˏȟ ˒ȢˍȢ ̱ ˠˎˍ˗˕˝˛ˏ  

˗́̆̅̑́̕ ́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ ̑̆́̎̉̍́̓̏̌̏̄̉̉ ̒ ̋̔̑̒̏̍ ̒̋̏̑̏̊ ̎̆̏̓̌̏̇̎̏̊  ̐̏̍̏̉̚ ˕˜˛ ˗́̈˚˙ˠ  
̉̍̆̎̉ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 

ː̠̏̑̏̅̒̋́ ̘̠̋̌̉̎̉̆̒̋́ ̝̗̂̏̌̎̉́ Τψ ̄Ȣ ˍ̜̌̍́̓ 
 

˗˘˕˚˕ˤ˒˞˗˕˖ ˞˘ˠˤˍ˖ ˠ˞˜˒˥˚˛ː˛ ˜˝˕˙˒˚˒˚˕ˬ ː˒˙˛ˑ˕ˍˡ˕˘˩˟˝ˍˣ˕˕ ˏ ˗˛˙˜˘˒˗˞˚˛˙ ˘˒ˤ˒˚˕˕  
ˎ˛˘˩˚˛˖ ˞ ˟ˬ˓˒˘˛˖ ˡ˛˝˙˛˖ ˛˞˟˝˛ː˛ ˜ˍ˚˗˝˒ˍ˟˕˟ˍ 

 
ˏ ̝̒̓́̓̆ ̐̑̆̅̒̓́̃̌̆̎ ̘̒̌̔́̊ ̙̔̒̐̆̎̏̄̏ ̠̐̑̉̍̆̎̆̎̉ ̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ɉːˑˡɊ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̗̐́̉̆̎̓̋̉ ̒ 
̅̆̒̓̑̔̋̓̉̃̎̏̊ ̏̑̍̏̊̕ ̏̒̓̑̏̄̏ ̐́̎̋̑̆́̓̉̓́Ȣ ˑ̝̏̐̏̌̎̉̓̆̌̎̏  ̋ ̘̟̌̆̆̎̉ ̟̘̐̏̅̋̌̆̎  ̍̆̓̏̅ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ ̗̅̆̓̏̋̒̉̋́̉̉ ɀ 
̝̗̠̄̆̍̏̅̉́̉̌̓̑́̉̕ ɉːˑˡɊ ̎́ ́̐̐́̑́̓̆ Multifiltrate  ɉ̜̉̑̍̕ Freseniusȟ ː̠̆̑̍́̎̉ɊȢ ˝́̎̎̆̆ ̟̘̃̋̌̆̎̉̆   ̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ̃ 
̟̋̏̍̐̌̆̋̒̎̔ ̟̉̎̓̆̎̒̉̃̎̔ ̟̓̆̑́̐̉ ̒̆̐̒̉̒́ ̉ ̘̒̆̐̓̉̆̒̋̏̄̏ ̙̏̋́ ̐̑̉ ̖̐́̎̋̑̆̏̎̆̋̑̏̈́ ̠̐̏̈̃̏̌̆̓ ̜̂̒̓̑̆̆ ̝̒̓́̂̉̌̉̈̉̑̏̃́̓ 
̄̆̍̏̅̉̎́̍̉̋̔ȟ ̜̖̝̜̅́̓̆̌̎̆ ̑́̒̒̓̑̏̊̒̓̃́  ̉ ̝̠̏̓̋́̈́̓̒ ̏̓ ̠̐̑̉̍̆̎̆̎̉ ́̅̑̆̎̏̍̉̍̆̓̉̋̏̃ȟ ́ ̓́̋̇̆ ̘̝̈̎́̉̓̆̌̎̏ ̝̙̝̔̍̆̎̉̓ 
̘̋̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ ̠̓̇̆̌̏̊ ̗̉̎̓̏̋̒̉̋́̉̉ȟ ̄̉̐̏̋̒̉̉ ̉ ̞̎̅̏̓̏̋̒̉̋̏̈́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̝̗̠̄̆̍̏̅̉́̉̌̓̑́̉̕ȟ ̞̠̎̅̏̄̆̎̎́ ̗̠̉̎̓̏̋̒̉̋́̉ȟ ̗̠̅̆̓̏̋̒̉̋́̉ 

  
ˍ̝̝̋̓̔́̌̎̏̒̓: ˚̠̆̒̍̏̓̑ ̎́ ̘̝̜̈̎́̉̓̆̌̎̆ ̠̅̏̒̓̉̇̆̎̉ 
̒̏̃̑̆̍̆̎̎̏̊ ̗̜̍̆̅̉̉̎ȟ ̝̜́̂̅̏̍̉̎́̌̎̊ ̒̆̐̒̉̒ ̐-̏
̐̑̆̇̎̆̍̔ ̠̏̒̓́̆̓̒ ̏̅̎̏̊ ̉̈ ̎́̉̂̏̌̆̆ ̠̜̖̓̇̆̌ ̏̑̍̕ 
̄̆̎̆̑́̌̉̈̏̃́̎̎̏̊ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̗̉̎̆̋̉̉̕ ̉ ̉̍̆̆̓ 
̝̙̎́̉̂̏̌̉̊ ̝̐̏̋́̈́̓̆̌ ̝̌̆̓́̌̎̏̒̓̉ȟ ̜̋̏̓̏̑̊ ̅̏̒̓̉̄́̆̓ 
70-90% [2,3]. 
˛̅̎̏̊ ̉̈ ̘̐̑̉̉̎ȟ ̠̖̐̑̉̃̏̅̉̚ ̋ ̟̑́̈̃̉̓̉ ̝́̂̅̏̍̉̎́̌̎̏̄̏ 
̒̆̐̒̉̒́ȟ ̠̠̠̃̌̆̓̒ ̜̏̒̓̑̊ ̜̅̆̒̓̑̔̋̓̉̃̎̊ ̐́̎̋̑̆́̓̉̓ 
ɉ̐́̎̋̑̆̏̎̆̋̑̏̈ɊȢ ̊ ́̉̂̏̌̆̆ ̜̏̐́̒̎̍  ̐̆̑̉̏̅̏̍ ̃ ̙̏̓̎̏̆̎̉̉ 
̝̌̆̓́̌̎̏̒̓̉ ̠̠̠̃̌̆̓̒ ̐̆̑̉̏̅ ̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃ ̉ ̐́̎̋̑̆́̓̏̄̆̎̎̏̄̏ ̙̏̋́Ȣ ˞̝̓̏̌ ̜̠̃̒̏̋́ 
̝̝̌̆̓́̌̎̏̒̓ ɉωπ-ρππϷɊ  ̃ ̞̓̏̍ ̐̆̑̉̏̅̆ ̏̂̔̒̌̏̃̌̆̎́ 
̘̐́̓̏̄̆̎̆̓̉̆̒̋̉̍̉ ̠̏̒̏̂̆̎̎̏̒̓̍̉ ̘̠̓̆̆̎̉ 
̐́̎̋̑̆̏̎̆̋̑̏̈́ȟ ́ ̉̍̆̎̎̏ ̔̒̉̌̆̎̉̆̍ ̠̐̑̏̃̌̆̎̉̉ 
̗̉̎̓̏̋̒̉̋́̉̉ȟ ̜̃̂̑̏̒̏̍ ̃ ̝̋̑̏̃ ̝̙̂̏̌̏̄̏ ̘̋̏̌̉̆̒̓̃́ 
̍̆̅̉́̓̏̑̏̃ ̠̃̏̒̐́̌̆̎̉ ɉ4,2ςȟ  4,2τȟ ˕˘-φȟ ˕˘-ψȟ ˕˘-10, 
ˡ˚ɻ̨Ɋȟ ̗̓̑́̎̒̌̏̋́̉̆̊ ̃ ̝̋̑̏̃ ̎̉̈̋̏- ̉ 
̠̜̖̒̑̆̅̎̆̍̏̌̆̋̔̌̑̎ ̘̖̓̏̋̒̉̆̒̋̉ ̃̆̆̒̓̃̚ ̉̈ ̘̇̆̌̔̅̏̎̏-
̙̘̋̉̆̎̏̄̏ ̓̑́̋̓́ȟ ̘̓̏ ̐̑̉̃̏̅̉̓ ̋ ̟̑́̈̃̉̓̉ Ⱥ̍̆̅̉́̓̏̑̎̏̄̏ 
̖́̏̒́Ȼ ̉  ̝̍̔̌̓̉̏̑̄́̎̎̏̊ ̗̅̉̒̔̎̋̉̉̕Ȣ ˜̑̉̍̆̎̆̎̉̆ 
̞̝̜̖̋̒̓̑́̋̏̑̐̏̑́̌̎ ̍̆̓̏̅̏̃ ̗̅̆̓̏̋̒̉̋́̉̉ ̃ ̋̏̍̐̌̆̋̒̎̏̍ 
̘̌̆̆̎̉̉ ̗̐́̉̆̎̓̏̃ ̒ ̧̠̜̓̇̌̍̉ ̏̑̍́̍̉̕ ̅̆̒̓̑̔̋̓̉̃̎̏̄̏ 
̐́̎̋̑̆̏̎̆̋̑̏̈́ȟ ̧̏̒̌̏̇̎̎̎̏̄̏ ̒̆̐̒̉̒̏̍ ̉ ̘̒̆̐̓̉̆̒̋̉̍ 
̙̏̋̏̍ȟ ̠̐̏̈̃̏̌̆̓ ̝̔̒̓̑́̎̉̓ ̘̟̄̉̒̓̏̓̏̋̒̉̆̒̋̔ ̟̄̉̐̏̋̒̉ ̉ 
̠̠̠̃̌̆̓̒ ̒̑̆̅̒̓̃̏̍ ̠̐̑̆̅̔̐̑̆̇̅̆̎̉ ̠̑́̈̃̉̓̉ 
̝̍̔̌̓̉̏̑̄́̎̎̏̊ ̗̅̉̒̔̎̋̉̉̕ ɍρȟτȟυ]. 
˜̠̑̆̅̒̓́̃̌̆̍ ̘̒̌̔́̊ ̙̔̒̐̆̎̏̄̏ ̠̐̑̉̍̆̎̆̎̉ 
̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ɉːˑˡɊ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ 
̗̐́̉̆̎̓̋̉ ̒ ̅̆̒̓̑̔̋̓̉̃̎̏̊ ̏̑̍̏̊̕ ̏̒̓̑̏̄̏ ̐́̎̋̑̆́̓̉̓́Ȣ 
˜̗́̉̆̎̓̋́ ˤȢȟ υω ̌̆̓ȟ ̂̑̉̄́̅̏̊ ̒̋̏̑̏̊ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ 
̅̏̒̓́̃̌̆̎́ ̃ ̜̐̑̉̆̍̎̊ ̐̏̋̏̊ ̄̏̑̏̅̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ 
̝̗̜̂̏̌̎̉ Οτȟ ̒ ̇́̌̏̂́̍̉ ̎́ ̠̜̐̏̒̓̏̎̎̆ ̠̜̟̏̐̏̒̃́̉̆̚ 
̂̏̌̉ ̃ ̇̉̃̏̓̆ȟ ̙̓̏̎̏̓̔ȟ ̟̍̎̏̄̏̋̑́̓̎̔ ̑̃̏̓̔ȟ ̖̝̒̔̏̒̓ ̃̏ 
̑̓̔ȟ ̟̏̂̔̚ ̝̒̌́̂̏̒̓ȟ ̎̆̅̏̍̏̄́̎̉̆ȟ ̜̙̐̏̃̆̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ 
̓̆̌́ ̅̏ σψ0˞Ȣ  
˛̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̜̂̌̏ ̗̑́̒̆̎̆̎̏ȟ ̋́̋ 
̧̠̓̇̌̏̆ȟ ̏̂̔̒̌̏̃̌̆̎̎̏̆ ̜̂̏̌̆̃̍ ̉ ̗̜̉̎̓̏̋̒̉̋́̉̏̎̎̍ 
̒̉̎̅̑̏̍́̍̉Ȣ ˬ̜̈̋ ̖̒̔̏̊ȟ ̏̂̌̏̇̆̎ ̜̂̆̌̍ ̎́̌̆̓̏̍Ȣ ˑ̜̖́̎̉̆ 
̃ ̖̌̆̄̋̉ ̠̃̆̈̉̋̔̌̑̎̏̆ȟ ̖̑̉̐̏̃ ̎̆̓Ȣ ˞̘̜̆̑̅̆̎̆ ̜̓̏̎ 
̙̜̐̑̉̄̌̔̆̎ȟ ̑̉̓̍ ̝̜̐̑́̃̉̌̎̊Ȣ ˍˑ ρυπȾωπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˜̝̔̌̒-
ως ̔̅Ȣ ̃ ̍̉̎Ȣ ˤˑ- ρψ ̃ ρ ̍̉̎Ȣ ˓̉̃̏̓ ̜̐̏̅̃̈̅̔̓̊ȟ 
̘̜̒̉̍̍̆̓̑̉̎̊ȟ ̃ ́̋̓̆ ̜̖̠̅́̎̉ ̘̔́̒̓̃̔̆̓Ȣ ˛̘̠̓̍̆́̆̓̒ 
̝̍̑́̍̏̑̎̏̒̓ ̜̖̋̏̇̎ ̐̏̋̑̏̃̏̃ȟ ̒̉̎̆̉̏̌̆̓̏̃̏̆̕ ̠̐̓̎̏  
̃̏̋̑̔̄ ̐̔̐̋́ ɉ̒̉̍̐̓̏̍ ː̟̝̑̎̃̏̌̅́ɊȢ ˜̑̉ ̝̗̐́̌̐́̉̉ ̇̉̃̏̓ 
̧̠̎́̐̑̇̎ȟ ̑̆̈̋̏ ̜̂̏̌̆̈̎̆̎̎̊ ̃ ̞̐̉̄́̒̓̑̉̉ȟ ̌̆̃̏̍ 
̝̐̏̅̑̆̂̆̑̆Ȣ ˏ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̇̉̃̏̓́ ̝̠̐́̌̐̉̑̔̆̓̒ 
̜̂̏̌̆̈̎̆̎̎̊ ̝̉̎̉̌̓̑́̓̕Ȣ ˞̜̉̍̐̓̏̍  ˙̆̊̏-˝̏̂̒̏̎́ȟ ˗̆̑̓̆ȟ 
ˏ̏̒̋̑̆̒̆̎̒̋̏̄̏ ̝̜̐̏̌̏̇̉̓̆̌̎̆Ȣ ˞̜̉̍̐̓̏̍ ̠̑́̈̅̑́̇̆̎̉ 
̟̙̜̂̑̉̎ ̗̝̜̏̓̑̉́̓̆̌̎̆Ȣ ˏ̜̙̠̒̌̔̉̃́̆̓̒ ̠̏̒̌́̂̌̆̎̎́ 
̝̐̆̑̉̒̓́̌̓̉̋́ ̙̘̋̉̆̎̉̋́Ȣ ˜̘̝̆̆̎ ̔ ̠̋̑́ ̑̆̂̆̑̎̏̊ ̅̔̄̉Ȣ 
˞̉̍̐̓̏̍ ̘̠̐̏̋̏̌́̉̃́̎̉ ̗̝̜̏̓̑̉́̓̆̌̎ ̒ ̖̏̂̆̉ ̒̓̏̑̏̎Ȣ 

˙̘̏̆̉̒̐̔̒̋́̎̉̆ ̒̃̏̂̏̅̎̏̆ȟ ̂̆̈̂̏̌̆̈̎̆̎̎̏̆Ȣ ˔́ ̐̏̒̌̆̅̎̉̆ 
̒̔̓̋̉ ̒̓̔̌́ ̎̆ ̜̂̌̏ȟ ̃̑̆̍̆̎́̍̉ ̘̏̓̍̆́̆̓ ̖̏̓̏̇̅̆̎̉̆ ̄́̈̏̃Ȣ  
ˏ ̐̑̉̆̍̎̏̍ ̐̏̋̏̆ ̐̑̏̃̆̅̆̎̏ ̋̏̍̐̌̆̋̒̎̏̆ ̋̌̉̎̉̋̏-
̌́̂̏̑́̓̏̑̎̏̆ ̉ ̝̉̎̒̓̑̔̍̆̎̓́̌̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ȟ 
̟̘̟̃̋̌́̆̆̚ ̒̂̏̑ ̘̖́̎́̍̎̆̒̓̉̆̒̋̉ ̜̖̅́̎̎ȟ ̝̉̈̉̋́̌̎̏̆̕ 
̏̂̒̌̆̅̏̃́̎̉̆ȟ ̗̏̆̎̋̔ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̖̘̖̂̉̏̉̍̉̆̒̋̉ 
̐̏̋́̈́̓̆̌̆̊ȟ ˠ˔˕ ̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ ɉˠ˔˕ ˛ˎ˜Ɋ ̐̑̉ 
̐̏̒̓̔̐̌̆̎̉̉ ̉ ̃ ̅̉̎́̍̉̋̆ ɉ̎́ ςɀσ ̒̔̓̋̉ɊȢ ˑ̠̌ ̗̏̆̎̋̉ 
̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ ̝̐̑̏̃̏̅̉̌̏̒ ̉̈̍̆̑̆̎̉̆ ˍˑ 
ɉ̘̒̉̒̓̏̌̉̆̒̋̏̆ȟ ̘̅̉́̒̓̏̌̉̆̒̋̏̆ȟ ̒̑̆̅̎̆̆Ɋȟ ̗̝̆̎̓̑́̌̎̏̄̏ 
̃̆̎̏̈̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̘̜́̒̓̏̓ ̘̜̖̒̆̑̅̆̎ ̒̏̋̑́̆̎̉̊̚ȟ 
̝̐̔̌̒́Ȣ ˛̗̆̎̋́ ̜̒̉̒̓̆̍ ̜̖̠̅́̎̉ ̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̐̏ 
̟̏̐̑̆̅̆̌̆̎̉ ̄́̈̏̃̏̄̏ ̉ ̋̉̒̌̏̓̎̏-̏̒̎̏̃̎̏̄̏ ̒̏̒̓́̃́ ̋̑̏̃̉ȟ 
̝̐̔̌̒̏̋̒̉̍̆̓̑̉̆̊ ̉ ̋́̐̎̏̄̑́̉̆̊̕Ȣ 
˘̜́̂̏̑́̓̏̑̎̆ ̠̏̂̒̌̆̅̏̃́̎̉ ̟̘̃̋̌́̌̉ ̏̂̉̊̚ ́̎́̌̉̈ ̋̑̏̃̉ 
ɉ̟̘̠̃̋̌́ ̏̐̑̆̅̆̌̆̎̉̆ ̗̌̆̊̋̏̉̓́̑̎̏̄̏ ̉̎̅̆̋̒́ 
̗̉̎̓̏̋̒̉̋́̉̉ȟ ̠̑́̈̃̆̑̎̔̓́ ̏̑̍̔̌́̕ ̋̑̏̃̉Ɋȟ ̏̂̉̊̚ ́̎́̌̉̈ 
̘̍̏̉ȟ ̖̘̂̉̏̉̍̉̆̒̋̉̊ ́̎́̌̉̈ ̋̑̏̃̉ ɉ̏̂̉̊̚ ̂̆̌̏̋ȟ 
̝̜́̌̂̔̍̉̎ȟ ̘̍̏̆̃̉̎́ȟ ̋̑̆́̓̉̎̉̎ȟ ̂̉̌̉̑̔̂̉̎ ̏̂̉̊̚ȟ 
̠̐̑̍̏̊ȟ ̠̎̆̐̑̍̏̊ȟ ˍ˘˟ȟ ˍ˞˟ȟ ̟̄̌̋̏̈́ȟ  ˗ȟ .Áȟ ́̍̉̌́̈́ȟ 
̌́̋̓́̓Ɋȟ ̋̉̒̌̏̓̎̏-̏̒̎̏̃̎̏̄̏ ̠̠̒̏̒̓̏̎̉ ̋̑̏̃̉ ɉÐ(ȟ !"%ȟ 
(#/σɊ ̉ ̠̒̏̒̓̏̎̉̆ ̜̒̉̒̓̆̍ ̄̆̍̏̒̓́̈́ ɉ˜˟˕ȟ ̉̂̑̉̎̏̄̆̎̕ɊȢ  
˛̠̐̑̆̅̆̌̌̉ ̍̉̋̑̏̌̏̑̔̕ ̋̑̏̃̉  ̉ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̆̆ ̋ 
́̎̓̉̂̉̏̓̉̋́̍Ȣ 
˝̝̜̆̈̔̌̓́̓ ̘̐̆̑̃̉̎̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉ȡ   
ˏ ̏̂̆̍̚ ́̎́̌̉̈ ̋̑̏̃̉ ̏̓ ρπȢπςȢρυ ̄Ȣ ̘̠̏̓̍̆́̌̒ ̜̜̃̑́̇̆̎̎̊ 
̗̌̆̊̋̏̉̓̏̈ ɀ 16,2 *109Ⱦ̌Ƞ ˏ ̖̘̂̉̏̉̍̉̆̒̋̏̍ ́̎́̌̉̈̆ ̋̑̏̃̉: 
̠̄̉̐̏̐̑̏̓̆̉̎̆̍̉ ɉ̏̂̉̊̚ ̂ ̆̌̏̋-υρȟτ̄Ⱦ̌Ɋ. 
ˠ˔˕ ˛ˎ˜ȡ ˜̘̠̏̅̇̆̌̔̅̏̎́ ̇̆̌̆̈́ ̎̆ ̗̠̌̏̉̑̔̆̓̒Ȣ ˏ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉ ̠̒̃̏̂̏̅̎́ ̝̇̉̅̋̏̒̓ ρυπȟπ ̍̌Ȣ ˓˗ˎȢ ˢ̘̑̏̎̉̆̒̋̉̊ 
̖̗̏̌̆̉̒̓̉̓Ȣ ˗̉̒̓́ ̐̑́̃̏̊ ̘̐̏̋̉Ȣ ˪ˡːˑ˞ȡ ˜̖̜̏̃̆̑̎̏̒̓̎̊ 
̄́̒̓̑̉̓Ȣ ˪̘̎̅̏̒̋̏̐̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ ̏̒̓̑̏̄̏ ̐́̎̋̑̆́̓̉̓́Ȣ 
˜̗́̉̆̎̓̋́ ̜̂̌́ ̄̏̒̐̉̓́̌̉̈̉̑̏̃́̎́ ̃ ̖̘̉̑̔̑̄̉̆̒̋̏̆ 
̏̓̅̆̌̆̎̉̆ ̒ ̅̉́̄̎̏̈̏̍ ̜̏̒̓̑̊ ̜̅̆̒̓̑̔̋̓̉̃̎̊ 
̐́̎̋̑̆́̓̉̓. 
˞ ̜̖̐̆̑̃ ̅̎̆̊ ̝̐̑̏̃̏̅̉̌̏̒ ̋̏̍̐̌̆̋̒̎̏̆ ̋̏̎̒̆̑̃́̓̉̃̎̏̆ 
̘̌̆̆̎̉̆ ɀ ̐̏̅́̃̌̆̎̉̆ ̗̒̆̋̑̆̉̉ ̘̐̏̅̇̆̌̔̅̏̎̏̊ ̜̇̆̌̆̈ȟ 
̘̏̂̆̒̐̆̆̎̉̆ ̒̉̒̓̆̍̎̏̊ ̉ ̑̆̄̉̏̎́̑̎̏̊ ̗̠̗̍̉̋̑̏̉̑̋̔̌̉̉ȟ  
̗̠̉̓̏̋̉̎̏̃́ ̂̌̏̋́̅́ȟ ̞̗̠̅̆̒̋́̌́̉̏̎̎́ ̝̠́̎̓̉̂́̋̓̆̑̉́̌̎́ 
̠̓̆̑́̐̉ȟ ̠̋̔̐̉̑̏̃́̎̉ ̝̏̋̉̒̌̉̓̆̌̎̏̄̏ ̒̓̑̆̒̒́ȟ ̃̏̈̍̆̆̎̉̆̚ 
̃̏̅̎̏-̞̜̖̌̆̋̓̑̏̌̉̓̎ ̉ ̘̖̍̆̓́̂̏̌̉̆̒̋̉ ̝̐̏̓̆̑ 
̜̉̎̄̉̂̉̓̏̑ ̐̑̏̓̆́̈ȟ ̗̉̓̏̒̓́̓̉̋̉ȟ ́̎̓̉̂̉̏̓̉̋̉ȟ 
̒̐́̈̍̏̌̉̓̉̋̉ȟ ̜̎̆̒̓̆̑̏̉̅̎̆ ̝̜̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̆ 
̜̐̑̆̐́̑́̓Ȣ  ˚́ ̏̎̆̕ ̐̑̏̃̏̅̉̍̏̄̏ ̘̠̌̆̆̎̉ ̠̒̏̒̓̏̎̉̆ ̎̆ 
̘̙̝̔̌̔́̌̏̒Ȣ ˚́ σ-̆ ̒̔̓̏̋ ̖̠̎́̏̇̅̆̎̉ ̃ ̗̒̓́̉̏̎́̑̆ ̐̑̉ 
̌́̂̏̑́̓̏̑̎̏̍ ̋̏̎̓̑̏̌̆ ̘̐̏̌̔̉̌̉ ̟̒̌̆̅̔̉̆̚ ̝̜̑̆̈̔̌̓́̓ȡ  
̏̂ ̉̊̚ ́̎́̌̉̈ ̋̑̏̃̉ ̏̓ ρςȢπςȢρυȢ ɀ ̄̆̍̏̄̌̏̂̉̎-ρρς̄Ⱦ̌ȟ 
̞̗̜̑̉̓̑̏̉̓ɀ3,4*1012Ⱦ̌Ƞ ̗̜̌̆̊̋̏̉̓ɀ11,9*109/ ;̌  
˛̂̉̊̚ ́̎́̌̉̈ ̘̍̏̉ ̏̓ ρςȢπςȢρυȢɀ ̗̜̌̆̊̋̏̉̓-8-ρπ ̃ ̐Ⱦ̈ȟ 
̞̗̜̑̉̓̑̏̉̓-1-ς ̃ ̐Ⱦ̈̑. ˎ̖̘̉̏̉̍̉̆̒̋̉̊ ́̎́̌̉̈ ̋̑̏̃̉ ̏̓ 
ρςȢπςȢρυȢȡ ̟̄̌̋̏̈́-ψȟφ̝̍̍̏̌Ⱦ̌ȟ ̂̉̌̉̑̔̂̉̎ ̏̂̉̊̚ɀ12,8; 
́̍̉̌́̈́ ̠̏̂́̚ - 21,0 ̆ ̅Ȣ  
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ˠ˔˕ ˛ˎ˜ ̏̓ ρςȢπςȢρυȢȡ ̘̜̇̆̌̎̊ ̜̝̐̔̈̑-χȟρ̖σȟχ̒̍Ȣ ˞̓̆̎̋́-
πȟσυ̒̍Ȣ ˜̘̠̏̅̇̆̌̔̅̏̎́ ̇̆̌̆̈́-σȟτ̖ςȟφ̖σȟρ̒̍Ȣ ˏ ̝̒́̌̎̉̋̏̃̏̊ 
̒̔̍̋̆ ̜̒̌̆̅ ̇̉̅̋̏̒̓̉Ȣ ˏ ̍́̌̏̍ ̓́̈̔ ςππ̍̌Ȣ ̇̉̅̋̏̒̓̉Ȣ 
˚̠̆̒̍̏̓̑ ̎́ ̐̑̏̃̆̅̆̎̎̏̆ ̘̌̆̆̎̉̆ ̔ ̗̐́̉̆̎̓̋̉ ̖̠̠̒̏̑́̎̌̒ 
̝̜̒̉̌̎̊ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̎̆ ̟̠̋̔̐̉̑̔̉̊̒̚ 
̝́̎́̌̄̆̓̉̋́̍̉ȟ ̃ ̅̉̎́̍̉̋̆ ̎́̑́̒̓́̌ ̗̌̆̊̋̏̉̓̏̈ ɉ̎́ ̠̜̐̓̆ 
̒̔̓̋̉  ̝̔̑̏̃̆̎ ̗̌̆̊̋̏̉̓̏̃ ̜̠̐̏̃̒̉̌̒ ̅̏ɀ21,0*109Ⱦ̌ɊȢ 
ˠ̘̜̠̉̓̃́ ̜̙̃̆ ̜̉̈̌̏̇̆̎̎̆ ̠̉̈̍̆̎̆̎̉ ̉ ̘̎́̌̉̉̆ 
̒̃̏̂̏̅̎̏̊ ̇̉̅̋̏̒̓̉ ̃ ̝̒́̌̎̉̋̏̃̏̊ ̒̔̍̋̆ ̉ ̃ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉ȟ ̘̒̌̔́̊ ̜̂̌ ̗̑́̒̆̎̆̎ ̋́̋ ̟̐̑̏̄̑̆̒̒̉̑̔̆̆̚ ̘̓̆̆̎̉̆ 
̏̒̓̑̏̄̏ ̐́̎̋̑̆́̓̉̓́ȟ ̐́̎̋̑̆̏̎̆̋̑̏̈Ȣ 
˗̝̏̌̌̆̄̉́̌̎̏ ̎́ ̋̏̎̒̉̌̉̔̍̆ ̜̂̌̏ ̠̐̑̉̎̓̏ ̙̑̆̆̎̉̆ 
̟̘̝̐̏̅̋̌̉̓ ̋ ̘̟̌̆̆̎̉ ̜̍̆̓̏̅ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ 
̗̅̆̓̏̋̒̉̋́̉̉ ɀ ̝̗̟̄̆̍̏̅̉́̉̌̓̑́̉̕ ɉːˑˡɊ ̎́ ́̐̐́̑́̓̆ 
Multifiltrate  ɉ̜̉̑̍̕ Freseniusȟ ː̠̆̑̍́̎̉Ɋ ̉ ̃̎̔̓̑̉̃̆̎̎̏̆ 
̌́̈̆̑̎̏̆ ̘̏̂̌̔̆̎̉̆ ̋̑̏̃̉ ɉˏ˘˛˗Ɋ - ̎́ ́̐̐́̑́̓̆  Ⱥ˙́̓̑̉̋̒Ȼ 
ɉ̜̉̑̍̕ Adamant Groupȟ˝̠̏̒̒̉Ɋ. ˛̜̒̎̏̃̎̍̉ ̠̐̏̋́̈́̎̉̍̉  
̠̐̑̉̍̆̎̆̎̉ ̜̙̃̆ ̘̜̖̐̆̑̆̉̒̌̆̎̎ ̍̆̓̏̅̏̃  ̠̝̃̉̌̏̒ 
̖̙̠̔̔̅̆̎̉ ̘̋̌̉̎̉̆̒̋̏̄̏ ̠̠̒̏̒̓̏̎̉ ̝̂̏̌̎̏̄̏ȟ ̎́̑́̒̓́̎̉̆ 
̞̎̅̏̄̆̎̎̏̊  ̗̉̎̓̏̋̒̉̋́̉̉Ȣ 
 ̃ ̑̏̃̆̅̆̎̏ ς ̒̆́̎̒́ ːˑˡ ̎́ υ ̉ χ ̒̔̓̋̉ ̉ ψ ̒̆́̎̒̏̃ ˏ˘˛˗ ̃ 
̋̏̍̐̌̆̋̒̆ ̒  ̉̎̔̈̉̏̎̎̏̊̕ ̐̏̅̅̆̑̇̋̏̊  ̐̑̆̐́̑́̓́̍̉  
˞̏̑̂̉̌́̋̓̏̍ ̉ ˝̆̏̒̏̑̂̉̌́̋̓̏̍ ɉˠ̋̑́̉̎́ȟ ˫̠̌̉ ɀ ̕ ́̑̍ɊȢ 
˞̜̆́̎̒ ̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ̝̐̑̏̃̏̅̉̌̉̒ ̒ ̐̑̉̍̆̎̆̎̉̆̍ 
̜̖̒̓́̎̅́̑̓̎ ̜̖̐́̋̆̓̉̑̏̃́̎̎ ̝̜̖̒̓̆̑̉̌̎ ̑́̒̓̃̏̑̏̃ ̎́ 
̏̒̎̏̃̆ ̂̉̋́̑̂̏̎́̓̎̏̄̏ ̂̔̆̑́̕Ȣ ˔́̍̆̆̎̉̆̚ ̃ ̛̏̂̆̍̆ ςπππ-
τπππ ̍̌Ⱦ̘́̒ ̝̐̑̏̃̏̅̉̌̏̒ ̍̆̓̏̅̏̍ ̟̗̐̑̆̅̉̌̉̉ ̘̆̑̆̈ 
̝̜̄̆̍̏̅̉́̉̌̓̑̕!6φππ3̒ ̜̃̒̏̋̏ ̂̉̏̒̏̃̍̆̒̓̉̍̏̊ 
̍̆̍̂̑́̎̏̊Ȣ ˑ̠̉̔̈̉̕̕ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̐̔̓̆̍ ̐̆̑̔̈̉̉̕ 
̟̅̉́̌̉̈̉̑̔̆̄̏̚ ̑́̒̓̃̏̑́ ̃ ̛̏̂̆̍̆ ςπππ-τπππ ̍̌Ⱦ̘́̒Ȣ 
˞̝̋̏̑̏̒̓ ̐̏̓̏̋́ ̋̑̏̃̉ ̘̆̑̆̈ ̝̄̆̍̏̅̉́̉̌̓̑̕ ̔̒̓́̎́̃̌̉̃́̌̉ 
80-ρππ ̍̌ Ⱦ ̍̉̎ȟ  ̒ ̜̐̏̒̓̆̐̆̎̎̍ ̎́̑́̉̃́̎̉̆̍̚ ̒̋̏̑̏̒̓̉ ̉ 
̗̐̑̏̌̏̎̄́̉̆̊ ̒̆́̎̒́ ̗̅̆̓̏̋̒̉̋́̉̉ ̅̏ ρς 
̘́̒Ȣ ̱ ̠̗̠̎̓̉̋̏́̄̔̌̉ ̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̄̆̐́̑̉̎̏̍ ̐̑̉ 
̠̐̏̒̓̏̎̎̏̊ ̉̎̔̈̉̉̕ ̒̏ ̝̟̒̋̏̑̏̒̓ ψ-ρπ ˒ˑȾ̋̄Ɇ̘́̒ ̒ ̘̔̆̓̏̍ 
̐̏̋́̈́̓̆̌̆̊ ̜̋̏́̄̔̌̏̄̑́̍̍Ȣ ˞̝̋̏̑̏̒̓ ̝̝̗̔̌̓̑́̉̌̓̑́̉̉̕ 
̠̒̏̒̓́̃̌̌́ ̏̓ υπ ̅̏ ρυπ ̍̌Ⱦ̘Ȣ 
ˏ̎̔̓̑ ̉̒̏̒̔̅̉̒̓̏̆ ̌́̈̆̑̎̏̆ ̘̠̏̂̌̔̆̎̉ ̋̑̏̃̉ ɉˏ˘˛˗Ɋ - 
̅̌̉̎́ ̜̃̏̌̎ ̘̠̉̈̌̔̆̎̉ πȟφσ ̍̋̍ ɉφσυ ̎̍Ɋȟ ̝̍̏̎̏̒̓̚ 
̘̠̉̈̌̔̆̎̉ ̎́ ̗̋̏̎̆ ̒̃̆̓̏̃̏̅́ ρȟυɀς ̍ˏ̓ȟ ̠̃̑̆̍ ̠̃̏̈̅̆̊̒̓̃̉  
̠̒̏̒̓́̃̌̌̏ ςπ ̍̉̎ ̈́ ̒̆́̎̒ȟ ̃ ̘̓̆̆̎̉̆ ψ ̅̎̆̊Ȣ 
 ̞ ̠̎̔̈̉̏̎̎́̕ ̐̏̅̅̆̑̇̋́ ̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̐̑̆̐́̑́̓́̍̉ 
˞̏̑̂̉ ̌́̋̓ ̉ ˝̆̏̒̏̑̂̉̌́̋̓ȟ ̜̋̏̓̏̑̆  ̠̠̏̓̎̏̒̓̒ ̋ 
̝̜̍́̌̏̏̂̆̍̎̍ ̜̉̎̔̈̉̏̎̎̍̕ ̒̑̆̅̒̓̃́̍Ȣ ˜̜̑̆̐́̑́̓ 
̃̃̏̅̉̌̉  ̃̎̔̓̑̉̃̆̎̎̏ ̝̋́̐̆̌̎̏ȟ ̒̏ ̝̟̒̋̏̑̏̒̓ σπ-τπ ̝̋́̐̆̌ 
̃ ̍̉̎̔̓̔ ̉̈ ̘̑́̒̆̓́ ρπ-15 ̍̌Ⱦ̋̄Ȣ ˛̜̒̎̏̃̎̍̉ 
̠̟̒̏̒̓́̃̌̉̍̉̚ ̐̑̆̐́̑́̓̏̃ ̠̠̟̠̃̌̓̒  ̙̜̆̒̓̉́̓̏̍̎̊ ̒̐̉̑̓ 
̒̏̑̂̉̓̏̌ ̉ ̘̟̏̆̌́̉̃́̆̆̚̚ ̒̏̆̅̉̎̆̎̉̆ ɂ ̎ ̠́̓̑̉ ̌́̋̓́̓Ȣ  
ː̘̆̍̏̅̉̎́̍̉̆̒̋̉̊ ̝̐̑̏̉̌̕ ̒̏̏̓̃̆̓̒̓̃̏̃́̌ 
̘̄̉̐̏̅̉̎́̍̉̆̒̋̏̍̔ ̓̉̐̔ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ̘̓̏ ̜̂̌̏ 
̏̂̔̒̌̏̃̌̆̎̏ ̒̆̐̒̉̒̏̍ ̉  ̏̓̃̆̓̎̏̊ ̗̑̆́̋̉̆̊ ̏̑̄́̎̉̈̍́ ̎́ 
̟̄̉̐̏̃̏̌̆̍̉ȟ ̠̟̒̃̈́̎̎̔ ̎̆ ̝̓̏̌̋̏ ̒ ̐̆̑̆̑́̒̐̑̆̅̆̌̆̎̉̆̍ 
̇̉̅̋̏̒̓̉ȟ ̎̏ ̉ ̒ ̜̙̜̐̏̃̆̎̎̍̉ ̧̆ ̠̐̏̓̆̑̍̉ ɉ̗̠̐̆̑̒̐̉̑́̉ȟ 
̗̠̒̆̋̑̆̉ ̃ ̘̇̆̌̔̅̏̎̏-̙̘̜̋̉̆̎̊ ̓̑́̋̓ ̉ ̓Ȣ̅ȢɊȢ ˠ̘̃̆̌̉̆̎̉̆ 
ˤ˞˞ȟ ̘̐̆̑̉̏̅̉̆̒̋̉ ̅̏ ρυπ ̔̅Ⱦ̍̉̎ȟ ̝̑́̒̒̍́̓̑̉̃́̌̏̒ ̋́̋ 
̃́̇̎̏̆ ̈̃̆̎̏ ̋̏̍̐̆̎̒́̓̏̑̎̏̄̏ ̖̍̆́̎̉̈̍́ȟ ̎́̐̑́̃̌̆̎̎̏̄̏ 
̎́ ̐̏̅̅̆̑̇́̎̉̆ ̘̅̏̒̓́̓̏̎̏̄̏ ̠̋̑̏̃̏̒̎́̂̇̆̎̉ ̏̑̄́̎̏̃ ̉ 
̓̋́̎̆̊Ȣ ˟̠̝̇̆̒̓ ̠̠̒̏̒̓̏̎  ̐ ̏ ̙̋́̌̆ APACHE-II (Acute 
Physiology And Chronic Health Evaluation) ̒ ̏̒̓́̃̉̌́ 18,2 
̂́̌̌́. 
˝̝̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ȡ 
˚́ ̏̎̆̕ ̜̖̐̑̏̃̆̅̆̎̎ ̍̆̓̏̅̏̃ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ 
̗̅̆̓̏̋̒̉̋́̉̉ ̜̍ ̘̐̏̌̔̉̌̉ ̝̜̐̏̌̏̇̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ȟ ̏ 
̘̆̍ ̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌̉ ̏̂̆̆̚ ̘̙̔̌̔̆̎̉̆ ̘̠̒́̍̏̔̃̒̓̃̉ 
̝̂̏̌̎̏̊ȟ ̝̙̔̍̆̎̆̎̉̆ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ ̃ ̏̂̌́̒̓̉ 
̞̐̉̄́̒̓̑̉̉ȟ ́ ̓́̋ ̇̆ ̝̙̔̍̆̎̆̎̉̆ ̑́̈̍̆̑̏̃ ̝̉̎̉̌̓̑́̓́̕Ȣ 

˗̘̟̌̉̎̉̆̒̋̔ ̝̟̐̏̌̏̇̉̓̆̌̎̔ ̅̉̎́̍̉̋̔ ̐̏̅̓̃̆̑̇̅́̌̉ 
̜̌́̂̏̑́̓̏̑̎̆ ̐̏̋́̈́̓̆̌̉ȟ  ̘̠̓̆̆̎̉ ̏̒̎̏̃̎̏̄̏ 
̘̐́̓̏̌̏̄̉̆̒̋̏̄̏ ̗̐̑̏̆̒̒́Ȣ 
ˠ ̗̐́̉̆̎̓̋̉ ̃ ̘̓̆̆̎̉̆ ̜̖̐̆̑̃ ̖̅̃̔ ̘́̒̏̃ ̐̏̒̌̆ ̘̎́́̌́ 
̒̆́̎̒́  ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ ̗̅̆̓̏̋̒̉̋́̉̉ȟ ̘̙̔̌̔̆̎̉̆ 
̐̏̋́̈́̓̆̌̆̊ ̄̆̍̏̅̉̎́̍̉̋̉ ̎̆ ̘̝̏̓̍̆́̌̏̒Ȣ ˚̏ σ-̍ ̘́̒̔ 
̠̐̑̏̃̆̅̆̎̉ ːˑˡ  ̘̏̓̍̆̆̎̏ ̘̔̃̆̌̉̆̎̉̆ ˞ˍˑ ̎́ ρςȟυ Ϸȟ ̎́ 
̏̎̆̕ ̠̔̑̆̇̆̎̉ ˤ˞˞ ̎́ ψ Ϸȟ ̒ ̐̏̌̎̏̊ ̗̒̓́̂̉̌̉̈́̉̆̊ ̋ χ-̍̔ 
̘́̒̔Ȣ 
ˑ̏̒̓̏̃̆̑̎̏ ̠̒̎̉̇́̌̒  ̝̔̑̏̃̆̎ ̗̌̆̊̋̏̉̓̏̃ȟ ˘˕˕ȟ 
̘̠̜̖̐́̌̏̋̏̅̆̑̎ ̉ ̟̜̖̎ ̎̆̊̓̑̏̉̌̏̃̕ ̉ ̗̌̉̍̏̉̓̏̃̕Ȣ ˜̏ 
̝̜̏̒̓́̌̎̍ ̠̐̏̋́̈́̓̆̌̍ ɉ(Âȟ (Ôȟ ̘̋̏̌̉̆̒̓̃̏ ̞̗̑̉̓̑̏̉̓̏̃ ̉ 
̗̓̑̏̍̂̏̉̓̏̃Ɋ  ̉̈̍̆̎̆̎̉̊ ̎̆ ̘̏̓̍̆̆̎̏Ȣ 
˚́ ̍̏̍̆̎̓ ̟̘̠̐̏̅̋̌̆̎̉ ̗̐́̉̆̎̓̋̉ ̋ ːˑˡ  ̗̌̆̊̋̏̉̓̏̈ 
̘̝̈̎́̉̓̆̌̎̏ ̜̙̐̑̆̃́̌ ̝̜̎̏̑̍́̌̎̆ ̐̏̋́̈́̓̆̌̉ ɉ̅̏ ςρ ɕ 
109Ⱦ̌ɊȢ ˞̎̉̇̆̎̉̆ ̗̌̆̊̋̏̉̓̏̈́  ̅̏ ̝̜̖̎̏̑̍́̌̎ ̗̉̑̕  
̙̐̑̏̉̈̏̌̏ ̋ σ-̍ ̒̔̓̋́̍ ɉ˟́̂ȢρɊȢ ˏ ̖̘̂̉̏̉̍̉̆̒̋̏̍ ́̎́̌̉̈̆ 
̋̑̏̃̉  ̘̝̏̓̍̆́̌̉̒ ̠̉̈̍̆̎̆̎̉ ̠̔̑̏̃̎ ̂̆̌̋́ȟ ̝́̌̂̔̍̉̎́ȟ 
̘̜̍̏̆̃̉̎ȟ ̋̑̆́̓̉̎̉̎́ȟ ̂̉̌̉̑̔̂̉̎́ȟ ˍ˘˟ȟ ˍ˞˟ȟ ̜́̍̉̌́̈ ̉ 
̌́̋̓́̓́Ȣ 
˕̖̒̏̅̎̏ ̘̋̏̌̉̆̒̓̃̏ ̏̂̆̄̏̚ ̂̆̌̋́ ̋̑̏̃̉ ̝̏̒̓́̃́̌̏̒ ̎̉̇̆ 
̝̜̖̎̏̑̍́̌̎ ̘̈̎́̆̎̉̊ȟ ̎̏ ̃ ̖̐̑̆̅̆̌́ ̋̏̍̐̆̎̒̉̑̏̃́̎̎̏̊ 
̄̉̐̏̐̑̏̓̆̉̎̆̍̉̉Ȣ ˚́ ̝̓̑̆̓̉-̠̜̐̓̆ ̒̔̓̋̉ ̐̏̒̌̆ 
̠̐̑̉̍̆̎̆̎̉ ̒̆́̎̒̏̃ ːˑˡ ̘̏̓̍̆̆̎̏ȟ ̘̓̏ ̘̋̏̌̉̆̒̓̃̏ ̏̂̆̄̏̚ 
̂̆̌̋́ ̋̑̏̃̉  ̜̝̐̏̃̒̉̌̏̒ ̎́ ρςȟφϷȢ ˟́̋̇̆ ̘̏̓̍̆̆̎̏ 
̘̔̃̆̌̉̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̝́̌̂̔̍̉̎́ ̅̏ ̝̜̖̎̏̑̍́̌̎ ̘̈̎́̆̎̉̊ 
̎́ ςςȟσϷ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̘̝̜̎́́̌̎̍̉ ̜̅́̎̎̍̉Ȣ 
˚́ ̝̓̑̆̓̉ ̒̔̓̋̉ ̘̏̓̍̆̆̎̏ ̒̎̉̇̆̎̉̆ ̏̂̆̄̏̚ ̂̉̌̉̑̔̂̉̎́ ̎́ 
τπȟςϷ ȟ ̝̙̔̍̆̎̆̎̉̆ ̠̔̑̏̃̎ ˍ˘˟ ̎́ σσȟσϷ ȟ ̝̙̔̍̆̎̆̎̉̆ 
̠̔̑̏̃̎ ˍ̒˟ ̎́ στȟτϷȟ ̒̎̉̇̆̎̉̆ ̠̔̑̏̃̎ ̘̜̍̏̆̃̉̎ ̅̏ 
̝̜̖̎̏̑̍́̌̎ ̘̈̎́̆̎̉̊ ̎́ τωȟσϷ ȟ ̒̎̉̇̆̎̉̆ ̠̔̑̏̃̎ 
̋̑̆́̓̉̎̉̎́ ̅̏ ̝̜̖̎̏̑̍́̌̎ ̘̈̎́̆̎̉̊ ̎́ ςσȟτϷȟ ̒̎̉̇̆̎̉̆ 
̠̔̑̏̃̎ ̉̂̑̉̎̏̄̆̎́̕ ̅̏ ̝̜̖̎̏̑̍́̌̎ ̘̈̎́̆̎̉̊ ̎́ ςχȟωϷȟ 
̘̔̃̆̌̉̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̗̓̑̏̍̂̏̉̓̏̃ ̅̏ ̝̜̖̎̏̑̍́̌̎ 
̘̈̎́̆̎̉̊ ̎́ ρπȟυϷȟ ˚́ ̝̓̑̆̓̉ ̒̔̓̋̉  ̘̏̓̍̆̆̎̏ ̒̎̉̇̆̎̉̆ 
̜́̍̉̌́̈ ̎́ τω Ϸȟ ̒ ̟̐̏̒̌̆̅̔̆̊̚ ̗̎̏̑̍́̌̉̈́̉̆̊ ̋ χ ̒̔̓̋́̍Ȣ 
 ̊ ́ ̠̐̑̏̓̇̆̎̉̉ ̖̃̒̆ ̞̓́̐̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̝̔̑̏̃̆̎ 
̄̌̉̋̆̍̉̉ ̔ ̗̐́̉̆̎̓̋̉ ̠̏̒̓́̃́̌̒ ̃ ̖̐̑̆̅̆̌́ ̝̜̖̎̏̑̍́̌̎ 
̘̈̎́̆̎̉̊Ȣ   
˘˕˕ ɉυȟσɊȟ  ̜̙̐̑̆̃́̌ ̎̏̑̍̔ ̝̐̑̉̂̌̉̈̉̓̆̌̎̏ ̃ σ ̑́̈́ ̔̇̆ ̒ 
̜̖̐̆̑̃ ̒̔̓̏̋ ̠̈́̂̏̌̆̃́̎̉ȟ ̘̓̏ȟ ̐̏ ̜̅́̎̎̍ ̜̌̉̓̆̑́̓̔̑ȟ 
̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉̍̍̔̎̉̓̆̓́ ̉ 
̜̃̑́̇̆̎̎̏̊ ̞̎̅̏̄̆̎̎̏̊ ̗̉̎̓̏̋̒̉̋́̉̉Ȣ ˏ̜̒̏̋̉̆ ̘̠̈̎́̆̎̉ 
˘˕˕ ̒ ̏̅̎̏̊ ̜̒̓̏̑̏̎ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̖̎̆̏̂̏̅̉̍̏̒̓̉ 
̂̏̌̆̆ ́̋̓̉̃̎̏̊ ̗̅̆̈̉̎̓̏̋̒̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̉ȟ ́ ̒ ̅̑̔̄̏̊ 
̜̒̓̏̑̏̎ ̓́̋̇̆ ̟̐̏̅̓̃̆̑̇̅́̓ ̘̎́̌̉̉̆ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ 
̉̈̍̆̎̆̎̉̊ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍Ȣ  
˚́ ̝̓̑̆̓̉ ̒̔̓̋̉ ̘̏̓̍̆̆̎̏ ̝̙̔̍̆̎̆̎̉̆ ˘˕˕ ̎́ υωȟςϷ ɉςȟρφɊ 
̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̖̜̉̒̏̅̎̍̉ ̜̅́̎̎̍̉Ȣ ˜̑̉ ́̎́̌̉̈̆ 
̘̜̖̐̏̌̔̆̎̎ ̝̑̆̈̔̌̓́̓̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̃ ̅̉̎́̍̉̋̆ ̝̔̅́̌̏̒ 
̜̠̝̃̃̉̓ȟ ̘̓̏ ̑́̎̎̆̆ ̟̘̃̋̌̆̎̉̆  ̍̆̓̏̅̏̃ 
̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ ̗̅̆̓̏̋̒̉̋́̉̉  ̃  ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ 
̐́̎̋̑̆̏̎̆̋̑̏̈́ ̘̏̂̆̒̐̆̉̃́̆̓ ̝̙̔̍̆̎̆̎̉̆ ̒̓̆̐̆̎̉ ̠̓̇̆̒̓̉ 
̞̎̅̏̓̏̋̒̉̋̏̈́ ̔̇̆ ̎́ ς-3-̉ ̒̔̓̋̉Ȣ 
˗̑̏̍̆ ̓̏̄̏ȟ ̔ ̗̐́̉̆̎̓̋̉  ̘̏̓̍̆̆̎̏ ̅̃̔̋̑́̓̎̏̆ ̒̎̉̇̆̎̉̆ 
̒̑̆̅̎̆̄̏ ̂́̌̌́ ̐̏ ̙̋́̌̆ !0!#(% )) ̉ ̝̙̔̍̆̎̆̎̉̆ ̒̓̆̐̆̎̉ 
̠̓ ̇̆̒̓̉ ̞̎̅̏̓̏̋̒̉̋̏̈́ ̔̇̆ ̎́ ς-3-̉ ̒̔̓̋̉Ȣ 
˚̙̠́̑̔̆̎̉ ̝̜̖̃̉̓́̌̎ ̗̔̎̋̉̊̕ȟ ̟̠̑́̈̃̉̃́̉̆̒̚ ̐̑̉ 
̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ ̎́ ̏̎̆̕ ̧̠̓̇̌̏̄̏ ̅̆̒̓̑̔̋̓̉̃̎̏̄̏ 
̐́̎̋̑̆́̓̉̓́ȟ ̠̠̟̠̃̌̓̒ ̏̓̑́̇̆̎̉̆̍ ̙̎́̑̔̆̎̉̊ ̏̑̄́̎̎̏̊ 
̐̆̑̔̈̉̉̕ ̎́ ̍́̋̑̏- ̉ ̗̠̍̉̋̑̏̉̑̋̔̌̓̏̑̎̏̍ ̔̑̏̃̎̆Ȣ 
˞̗̠̓́̂̉̌̉̈́̉ ̄̆̍̏̅̉̎́̍̉̋̉ ̉ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̗̔̎̋̉̉̕ 
̘̐̏̆̋ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̃̏̈̍̏̇̎̏̊ ̗̎̏̑̍́̌̉̈́̉̉ ̃̒̆̄̏ 
̗̝̃̉̒̆̑́̌̎̏̄̏ ̋̑̏̃̏̓̏̋́ȟ ̘̓̏ ̠̐̏̈̃̏̌̆̓ ̝̐̑̆̅̔̐̑̆̅̉̓ 
̑́̈̃̉̓̉̆ ̘́̎̔̑̉̆̒̋̏̊ ̏̒̓̑̏̊ ̘̘̐̏̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ȟ ̉ 
̝̉̈̂̆̇́̓ ̠̑́̈̃̉̓̉ ̝̍̔̌̓̉̏̑̄́̎̎̏̊ ̗̅̉̒̔̎̋̉̉̕Ȣ  

 
˟̗́̂̌̉́ ρ - ˑ ̉̎́̍̉̋́ ̐̏̋́̈́̓̆̌̆̊ ̏̂̆̄̏̚ ́̎́̌̉̈́ ̋̑̏̃̉ 

Ο ˜̝̏̋́̈́̓̆̌ ρςȢπςȢςπρυ ̄Ȣ ςπȢπςȢςπρυ ̄Ȣ ςσȢπςȢςπρυ ̄Ȣ 
 ː̆̍̏̄̌̏̂̉̎ ̄Ⱦ̌ 112 105 105 
 ˪̗̜̑̉̓̑̏̉̓ ɕρπ12 3,4 3,8 3,8 
 ˘̗̜̆̊̋̏̉̓ ɕρπ9 21 9,3 5,6 
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˗̝̜̏̎̓̑̏̌̎̆ ̖̘̂̉̏̉̍̉̆̒̋̉̆ ̜́̎́̌̉̈ ̋̑̏̃̉ ̏̓ ςπȢπςȢρυ ̄Ȣ ̉ 
ςσȢπςȢςπρυ ̄Ȣ ̜̟̐̏̋́̈̃́̓ ̈́̍̆̓̎̏̆ ̒̎̉̇̆̎̉̆ ̠̔̑̏̃̎ 
̜́̍̉̌́̈ - 12,0. 
ˠ˔˕ ˛ˎ˜ ̏̓ ρφȢπςȢρυȢȡ ˜̘̠̏̅̇̆̌̔̅̏̎́ ̇̆̌̆̈́-τȟρ̖σȟυ̖σȟω̒̍Ȣ 
ˏ ̝̒́̌̎̉̋̏̃̏̊ ̒̔̍̋̆ 50-ψπ̍̌ ̇̉̅̋̏̒̓̉Ȣ ˏ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉  ςππ̍̌Ȣ ̇̉̅̋̏̒̓̉Ȣ 
ˠ˔˕ ˛ˎ˜ ̏̓ ςπȢπςȢρυȢȡ ˓ ̘̜̆̌̎̊ ̜̝̐̔̈̑ φȟρ̖ςȟχ̒̍Ȣ ˏ ̐̏̌̏̒̓̉ 
̜̋̏̎̋̑̆̍̆̎̓ ̅̉́̍̆̓̑̏̍ ρȟφ̒̍Ȣ Ος-σȢ ˞̓̆̎̋́ πȟυ̒̍Ȣȟ 
˜̘̠̏̅̇̆̌̔̅̏̎́ ̇̆̌̆̈́-σȟπ̖ςȟπ̖ςȟσ̒̍Ȣ ˏ ̝̒́̌̎̉̋̏̃̏̊ ̒̔̍̋̆ 
̜̒̌̆̅ ̇̉̅̋̏̒̓̉Ȣ ˏ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉  ρυπ̍̌Ȣ ̇̉̅̋̏̒̓̉Ȣ 
ˑ̜́̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̜̍ ̘̐̏̌̔̉̌̉ ̐̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ ς-̄̏ 
̒̆́̎̒́ ːˑˡȢ  
ˏ ̐̑̆̅̒̓́̃̌̆̎̎̏̍ ̘̋̌̉̎̉̆̒̋̏̍ ̘̒̌̔́̆ ̜̍ ̖̏̓̆̌̉ ̝̏̓̍̆̓̉̓ 
̝̜̐̏̌̏̇̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ̠̐̑̉̍̆̎̆̎̉ 
̞̝̜̖̋̒̓̑́̋̏̑̐̏̑́̌̎ ̍̆̓̏̅̏̃ ̗̅̆̓̏̋̒̉̋́̉̉ ̃ ̋̏̍̐̌̆̋̒̎̏̍ 
̘̌̆̆̎̉̉ ̏̒̓̑̏̄̏ ̅̆̒̓̑̔̋̓̉̃̎̏̄̏ ̐́̎̋̑̆́̓̉̓́ȟ 
̠̜̐̑̉̍̆̎̆̍̆ ̃ ̙̎́̆̊ ̋̌̉̎̉̋̆ȟ ̐̏ ̜̑́̈̑́̂̏̓́̎̎̍ ̎́̍̉ 
̖̒̆̍̆ ɉːˑˡȟ ˏ˘˛˗ɊȢ 
˜̗́̉̆̎̓̋́ ̖̝̎́̏̅̉̌́̒ ̎́ ̗̒̓́̉̏̎́̑̎̏̍ ̘̌̆̆̎̉̉ ρω ̅̎̆̊Ȣ 
˛̂̆̆̚ ̠̒̏̒̓̏̎̉̆  ̒̏ ̘̝̈̎́̉̓̆̌̎̏̊ ̝̐̏̌̏̇̉̓̆̌̎̏̊ 
̅̉̎́̍̉̋̏̊ȟ ̂̏̌̆̃̏̊ ̒̉̎̅̑̏̍ ̝̟̐̏̌̎̏̒̓ ̋̔̐̉̑̏̃́̎Ȣ 
˕̝̎̉̌̓̑́̓̕ ̃ ̞̝̐̉̄́̒̓̑́̌̎̏̊ ̏̂̌́̒̓̉ ̝̙̠̔̍̆̎̉̌̒ ̃ ςȟυ-3 
̑́̈́Ȣ ˍ̍̉̌́̈́ ̋̑̏̃̉ ̝̒̎̉̈̉̌́̒ ̅̏ - ρςȟπȟ ̘̋̏̌̉̆̒̓̃̏ 
̗̌̆̊̋̏̉̓̏̃ ̝̒̎̉̈̉̌̏̒ɀ4,0*109Ⱦ̌Ȣ ˚́ ɣ̝ ˕ ̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉ ̏̓ 27.02.15ȡ ˜̘̠̏̅̇̆̌̔̅̏̎́ ̇̆̌̆̈́ ̝̙̝̔̍̆̎̉̌́̒ ̃ 

̑́̈̍̆̑̆ ̅̏ ςȟφ̖ςȟπ̖ςȟπ̒̍Ȣ ˗̘̏̌̉̆̒̓̃̏ ̇̉̅̋̏̒̓̉ ̃ 
̝̒́̌̎̉̋̏̃̏̊ ̒̔̍̋̆ ̝̙̝̔̍̆̎̉̌̏̒ ̅̏ ̒̌̆̅̏̃ȟ ́ ̃ ̟̙̂̑̎̏̊ 
̐̏̌̏̒̓̉  ̇̉̅̋̏̒̓̉ ̎̆ ̜̠̃̃̌̆̎̏Ȣ 
˚́ ρω ̒̔̓̋̉ ̗̐́̉̆̎̓̋́ ̜̃̐̉̒́̎́ ̒ ̏̂̉̍̚ ̘̙̔̌̔̆̎̉̆̍ 
̠̠̒̏̒̓̏̎̉ ̐̏̅ ̟̎́̂̌̅̆̎̉̆ ̒̆̍̆̊̎̏̄̏ ̘̃̑́́Ȣ   
ˏ̜̜̃̏̅ȡ 
ρȢ˜̑̉ ̘̖̎̆̋̑̏̓̉̆̒̋̉ ̖̏̑̍́̕ ̐́̎̋̑̆́̓̉̓́ ̘̠̏̓̍̆́̆̓̒ 
̜̜̃̑́̇̆̎̎̊ ̞̎̅̏̓̏̋̒̉̋̏̈ ̒ ̜̙̐̏̃̆̎̉̆̍ ̗̌̆̊̋̏̉̓́̑̎̏̄̏ 
̉̎̅̆̋̒́ ̗̉̎̓̏̋̒̉̋́̉̉Ȣ ˜̑̉ ́̎́̌̉̈̆ ̘̜̖̐̏̌̔̆̎̎ 
̝̑̆̈̔̌̓́̓̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̃ ̅̉̎́̍̉̋̆ ̝̔̅́̌̏̒ ̜̠̝̃̃̉̓ȟ ̘̓̏ 
̑́̎̎̆̆ ̟̘̃̋̌̆̎̉̆  ̍̆̓̏̅̏̃ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ 
̗̅̆̓̏̋̒̉̋́̉̉  ̃  ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̐́̎̋̑̆̏̎̆̋̑̏̈́ 
̘̏̂̆̒̐̆̉̃́̆̓ ̒̎̉̇̆̎̉̆ ̘̖̋̌̉̎̉̆̒̋̉ ̐̑̉̈̎́̋̏̃ 
̞̎̅̏̓̏̋̒̉̋̏̈́ ̎ ́ σπ-50% . 
ςȢ˜̑̏̃̆̅̆̎̉̆ ̞̝̜̖̋̒̓̑́̋̏̑̐̏̑́̌̎ ̍̆̓̏̅̏̃ ̗̅̆̓̏̋̒̉̋́̉̉  
̐̑̉̃̏̅̉̓ ̋ ̗̒̓́̂̉̌̉̈́̉̉ ̄̆̍̏̅̉̎́̍̉̋̉ ̃ ̂̏̌̆̆ ̑́̎̎̉̆ 
̒̑̏̋̉ȟ ̘̓̏ ̠̒̃̈́̎̏ ̒ ̂̏̌̆̆ ̜̂̒̓̑̏̊ ̞̗̌̉̍̉̎́̉̆̊ ̗̉̓̏̋̉̎̏̃ȟ 
̗̋̏̑̑̆̋̉̆̊ ̘̏̒̍̏̓̉̆̒̋̏̄̏ ̠̑́̃̎̏̃̆̒̉Ȣ 
σȢ˝́̎̎̆̆ ̟̘̃̋̌̆̎̉̆   ̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ̃ ̟̋̏̍̐̌̆̋̒̎̔ 
̟̉̎̓̆̎̒̉̃̎̔ ̟̓̆̑́̐̉ ̒̆̐̒̉̒́ ̉ ̘̒̆̐̓̉̆̒̋̏̄̏ ̙̏̋́ ̐̑̉ 
̖̐́̎̋̑̆̏̎̆̋̑̏̈́ ̠̐̏̈̃̏̌̆̓ ̜̂̒̓̑̆̆ ̝̒̓́̂̉̌̉̈̉̑̏̃́̓ 
̄̆̍̏̅̉̎́̍̉̋̔ȟ ̜̖̝̜̅́̓̆̌̎̆ ̑́̒̒̓̑̏̊̒̓̃́  ̉ ̝̠̏̓̋́̈́̓̒ ̏̓ 
̠̐̑̉̍̆̎̆̎̉ ́̅̑̆̎̏̍̉̍̆̓̉̋̏̃ȟ ́ ̓́̋̇̆ ̘̝̈̎́̉̓̆̌̎̏ 
̝̙̝̔̍̆̎̉̓ ̘̋̌̉̎̉̆̒̋̉̆ ̠̠̐̑̏̃̌̆̎̉ ̠̓̇̆̌̏̊ 
̗̉̎̓̏̋̒̉̋́̉̉ȟ ̄̉̐̏̋̒̉̉ ̉ ̞̎̅̏̓̏̋̒̉̋̏̈́Ȣ   

 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˕̒̍́̉̌̏̃ ˒Ȣ˘Ȣȟ ˒̑́̌̉̎́ ˞Ȣ˚Ȣȟ ˍ̂̅̑́̒̔̌̏̃ ˝ȢˎȢȟ ˟̆̋̆̒̂́̆̃ ˎȢˎȢ ˙̜̆̓̏̅ ̞̝̋̒̓̑́̋̏̑̐̏̑́̌̎̏̊ ̗̅̆̓̏̋̒̉̋́̉̉ ̃ ̘̌̆̆̎̉̉ 
̅̆̒̓̑̔̋̓̉̃̎̏̄̏ ̐́̎̋̑̆́̓̉̓́Ȣ ȾȾ ˛̠̂́̚ ̠̑̆́̎̉̍́̓̏̌̏̄̉Ȣ -  ̇ Ȣȡ ςπρυȢ - ˟ ̏̍ ρρȢ - ΟσȢ - ˞ Ȣ φυ-74 

2 ˙̏̑̏̈ ˏȢˏȢȟ ː̝̑̉̄̏̑̆̃ ˒ȢˏȢȟ ˤ̠̔̑̌̆̃ ˫ȢˍȢ ȾȾ ˍ̝̜̂̅̏̍̉̎́̌̎̊ ̒̆̐̒̉̒Ȣ  - ̇ Ȣȡ  ςππφȢ ɀ ˞ Ȣ ρωςȢ 
3 ˙̏̑̏̈ ˏȢˏȢȟ ː̙́̌̔̋́ ˞ȢˏȢȟ ˏ̌́̒̆̎̋̏ ˍȢˏȢ ̉ ̅̑Ȣ ȾȾ ˍ̠̎̆̒̓̆̈̉̏̌̏̄̉ ̉ ̠̑̆́̎̉̍́̓̏̌̏̄̉Ȣ - 2004. - ΟφȢ - ˞ Ȣ τρ-44. 
4 ˜̑̏̓́̒ ˏȢˏȢ ˜̑̉̍̆̎̆̎̉̆ ̝̗̄̆̍̏̅̉́̉̌̓̑́̉̉̕ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̏̒̓̑̏̄̏ ̑̆̒̐̉̑́̓̏̑̎̏̄̏ ̅̉̒̓̑̆̒̒-̒̉̎̅̑̏̍́ ̜̖̃̈̑̏̒̌ ̃ 
̘̖̋̑̉̓̉̆̒̋̉ ̝̜̖̂̏̌̎ ̒ ̘̎̆̋̑̏̓̉̆̒̋̉̍ ̐́̎̋̑̆́̓̉̓̏̍ Ⱦ ˏȢ ˜̑̏̓́̒ Ⱦ Ⱦ ˠ̋̑́̉̎̒̋̉̊ ̇̔̑̎́̌ ̞̝̋̒̓̑̆̍́̌̎̏̊ ̗̜̍̆̅̉̉̎ ̉̍̆̎̉ 
˙̏̇́̆̃́Ȣ - 2006. - Ο σȢ - ˞ Ȣ σρ-34. 

5 ˢ̙̏̑̏̉̌̏̃ ˞Ȣ˒Ȣȟ ˜́̃̌̏̃ ˝Ȣ˒Ȣȟ ˞̍̉̑̎̏̃́ ˞ȢːȢ ̉ ̅̑Ȣ ˏ̛̜̠̒̏̋̏̏̂̆̍̎́ ̝̗̠̄̆̍̏̉̌̓̑́̉̕ ̃ ̘̌̆̆̎̉̉Ȼ ̒̆̐̒̉̒́ ̉ ̘̒̆̐̓̉̆̒̋̏̄̏ ̙̏̋́Ȣ  ȾȾ 
ˍ̝̖̌̍́̎́ ́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ ̑̆́̎̉̍́̓̏̌̏̄̉̉Ȣ ɂ 2007. ɂ Ο σ.  ɂ ˞ Ȣ φσρ 

 
 

%Ȣ˘Ȣ ˕˞˙ˍ˕˘˛ˏ, ˞ Ȣ˚Ȣ ˒˝ˍ˘˕˚ˍȟ ̱ Ȣ˚Ȣ ˎˍ˖˙ˍˢˍ˚˛ˏȟ ˒ ȢˍȢ ˠˎ ˗˴˝˛ˏ  
ˍ̠̎̆̒̓̆̈̉̏̌̏̄̉  ̇ ̎̆ ̑ ̠̆́̎̉̍́̓̏̌̏̄̉ ̍̆̎ ̇̆̅̆̌ ̙ ̜̌ ̇ ̑̅̆̍ ̜̋̔̑̒  ̜̋́̆̅̑́̒̕ 

˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠ 
̜́̌́̌ ̋ ̜̌̉̎̉̋́̌  ̖́̔̑̔́̎́ ΤψȢ ̱ ̜̌̍́̓ 

 
ˍˠ˨ ̋˓ ˒ˑ˒˘ ˜ˍ˚˗˝˒ˍ˟˕˟˴ ˎ ˍ˝ ˚ˍˠ ˍ˞˟˨  ˗˛˙˜˘˒˗˞˟˴ ˒˙˴˚ˑ˒ ː ˒˙˛ˑ˕ˍˡ˕˘˩˟˝ˍˣ˕ˬ    

˒˙ˑ˴˗ ˟ ˞˴˘˴˚ ˟ˍˎ˨˞˟˨ ˛˘ˑˍ˚ˠ 
 

˟ ̨̊̎ȡ ˙́ ́̌́̅́  ̇̆̅̆̌ ̨̐́̎̋̑̆́̓̉̓̓  ̨̅̆̒̓̑̔̋̓̉̃̓ ̜̏̑̍́̒̍̆̎̕ ̜́̔̑ ́̎  ̎́̔ ̜́̒̓  ̨̆̍̎̅̆ȟ ̝̗̠̄̆̍̏̅̉́̉̌̓̑́̉̕ ̨̆̍̅̋ ̓ ̨̨̒̌̎ 
̜̜̓́̂̒̓ ̐́̊̅́̌́̎̔ ̋ ̨̑̒̆̓̌̄̆̎Ȣ ˒̍̄̆ ̜̙̏̒̍́ȟ  ̎́̔ ́̒ ́  -ÕÌÔÉÆÉÌÔÒÁÔÅ ɉ̠̜̋̏̍̐́̎̉̎  &ÒÅÓÅÎÉÕÓȟ ː̠̆̑̍́̎̉Ɋ  ̜́̐̐́̑́̓̎̅́  
̞̜̋̒̓̑́̋̏̑̐̏̑́̌̅  ̗̠̅̆̓̏̋̒̉̋́̉ ̆̍̅̆̔ ̨̨̅̒ ̜̏̒̌ ́̎Ȣ ˜́̎̋̑̆̏̎̆̋̑̏̈ ̇́ ̜̅́̊̎̅́ ̜̜̓̔̎̅́̊̓̎  ̒̆̐̒̉̒ ̇ ̎̆ ̜̒̆̐̓̉̋́̌  ̙̏̋ 
̨̋̆̈̎̅̆ȟ ́̑ ̜̜̎̅ ̠̓̆̑́̐̉ ́ ̜̙̏̒̍́ ̝̗̠̜̄̆̍̏̅̉́̉̌̓̑́̉̎̕ ̆̑̓̆ ̓́̑̓̔ȟ ̜̑̆̒̐̉̑́̓̏̑̌ ȟ ̜̄̆̍̏̅̉̎́̍̉̋́̌  ̂ ̜̜̈̌̔̌́̑̅  
̇ ̨̎̅̆̌̔̎̆  ̇ ̎̆ ̜̃́̈̏̐̑̆̒̒̏̑̌́̑̅ ̏̌̅́̎̔̅́̎ ̂́̒ ̓́̑̓̔ ́ȟ ̒̏̎̅́̊-́  ̜́̊̓́̑̌ ̓́̊ ̜́̔̑ ̗̠̉̎̓̏̋̒̉̋́̉ȟ ̠̄̉̐̏̋̒̉ ̇ ̎̆ 
̞̜̎̅̏̓̏̋̒̉̋̏̈̅  ̜̋̌̉̎̉̋́̌  ̨̨̂̆̌̄̌̆̑̎ ̨̋̆̓̑̔̄̆  ̨̋̆̌̆̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̄ ̝̗̠̆̍̏̅̉́̉̌̓̑́̉̕ȟ  ̨̞̎̅̏̄̆̎̅̋ ̗̠̉̎̓̏̋̒̉̋́̉ȟ  ̗̠̅̆̓̏̋̒̉̋́̉ 
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CLINICAL CASE OF THE SUCCESSFUL APPLICATION OF HEMODIAFILTRATION IN COMPLEX TREATMENT OF PATIENTS  

WITH SEVERE ACUTE PANCREATITIS 
 

Resume: The article presents a case of successful use of hemodiafiltration (HDF) in treatment of patients with destructive forms of acute 
pancreatitis. In addition to the treatment method of extracorporeal detoxification connected - hemodiafiltration (HDF) on the unit 
Multifiltrate (company Fresenius, Germany). Early inclusion of hemodiafiltration in complex intensive therapy for sepsis and septic shock in 
pancreonecrosis makes it easier to stabilize the hemodynamic, respiratory disorders and renounce the use of agonists, as well as significantly 
reduce the clinical signs of severe intoxication, hypoxia and endotoxemia. 
Keywords:  hemodiafiltration, endogenous intoxication, detoxification 
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˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞Ȣˑ ˍ̠̒̆̎̅̉̑̕ ̏̃́ 
 

ˠ˞˜˒˥˚˨˖ ˞˘ˠˤˍ˖ ˝˒ˍ˚˕˙ˍˣ˕˕ ˏ ˍ˙ˎˠ˘ˍ˟˛˝˚˛˖ ˜˝ˍ˗˟˕˗˒ 
 
ˏ ̝̒̓́̓̆ ̜̐̑̆̅̒̓́̃̌̆̎ ̝̜̑̆̈̔̌̓́̓ ̙̔̒̐̆̎̏̊ ̗̑̆́̎̉̍́̉̉ ̗̐́̉̆̎̓̋̉ ̒ ̜̏̒̓̑̍ ̜̋̏̑̏̎́̑̎̍ ̒̉̎̅̑̏̍̏̍ ̉ ̛̐̏̅̆̍̏̍ ̒̆̄̍̆̎̓́ ST, 
̏̒̌̏̇̎̆̎̎̏̄̏ ̘̋̌̉̎̉̆̒̋̏̊ ̝̟̒̍̆̑̓ ̙̃̏̈̎̉̋̆̊ ̃ ̐̆̑̉̏̅ ̗̑̆̄̉̒̓̑́̉̉ ̞̜̌̆̋̓̑̏̋́̑̅̉̏̄̑́̍̍Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̏̒̓̑̊ ̜̋̏̑̏̎́̑̎̊ ̒̉̎̅̑̏̍ȟ ̞̌̆̋̓̑̏̋́̑̅̉̏̄̑́̍̍́ȟ ̘̠̋̌̉̎̉̆̒̋́ ̝̒̍̆̑̓ȟ ̠̗̠̉̂̑̉̌̌̉̕ ̐̑̆̅̒̆̑̅̉̊ ̉ ̘̇̆̌̔̅̏̋̏̃ȟ 
̠̗̠̅̆̉̂̑̉̌̌̉̕ȟ ̋ ̠́̑̅̉̏̃̆̑̒̉ȟ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ 
 
ˡ̠̗̠̉̂̑̉̌̌̉ ̐̑̆̅̒̆̑̅̉̊ ɉˡ˜Ɋ - ̎́̉̂̏̌̆̆ 
̠̑́̒̐̑̏̒̓̑́̎̆̎̎́ ̝̑́̈̎̏̃̉̅̎̏̒̓ ́̑̉̓̍̉̉Ȣ ˤ́̒̓̏ ˡ˜ ̍̏̇̆̓ 
̜̝̂̓ ̗̅̉́̄̎̏̒̉̑̏̃́̎́ ̐̑̉ ̉̈̍̆̑̆̎̉̉ ̝̐̔̌̒́ȟ ̋̏̄̅́ 
̗̒̆̑̅̆̂̉̆̎̉̆ ̖̐̑̏̉̒̏̅̉̓ ̒ ̠̜̎̆̑̆̄̔̌̑̎̍ ̉̎̓̆̑̃́̌̏̍Ȣ 
˛̅̎́̋̏ ̂̏̌̆̆ ̘̜̓̏̎̍ ̐̑̉̈̎́̋̏̍ ˡ˜ ̠̠̠̃̌̆̓̒ ̏̓̒̔̓̒̓̃̉̆ 
̗̈̔̂̏̃ ˝ ̎́ ˪˗ːȟ ̃̍̆̒̓̏ ̖̎̉ ̠̠̠̐̏̃̌̆̓̒ ̍̎̏̇̆̒̓̃̏ ̃̏̌̎ f, 
̜̋̏̓̏̑̆ ̖̟́̑́̋̓̆̑̉̈̔̓ ˡ˜ ɉ̗̍̆̑́̎̉̆ȟ ̅̑̏̇́̎̉̆ɊȢ ˝̉̒̋ 
̠̃̏̈̎̉̋̎̏̃̆̎̉ ˡ˜ ̘̠̔̃̆̌̉̉̃́̆̓̒ ̒ ̃̏̈̑́̒̓̏̍ȟ 
̘̏̑̄́̎̉̆̒̋̉̍̉ ̠̈́̂̏̌̆̃́̎̉̍̉ ̍̉̏̋́̑̅́ȟ ̏̅̎́̋̏ ̔ 
̘̝̈̎́̉̓̆̌̎̏̊ ̘́̒̓̉ ̗̐́̉̆̎̓̏̃ ̐̑̉̈̎́̋̏̃ ̘̏̑̄́̎̉̆̒̋̏̊ 
̐́̓̏̌̏̄̉̉ ̗̒̆̑̅́ ̎̆ ̠̔̅́̆̓̒ ̝̏̂̎́̑̔̇̉̓Ȣ ˚̙́̑̔̆̎̉̆ 
̄̆̍̏̅̉̎́̍̉̋̉ ̉ ̞̘̓̑̏̍̂̏̍̂̏̌̉̆̒̋̏̆ ̏̒̌̏̇̎̆̎̉̆ȟ 
̠̜̒̃̈́̎̎̆ ̒ ˡ˜ȟ ̠̐̑̉̃̏̅̓ ̘̝̈̎́̉̓̆̌̎̏̍̔ 
̟̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ̈́̂̏̌̆̃́̆̍̏̒̓̉ȟ ̒̍̆̑̓̎̏̒̓̉Ȣ  ː̜̑̏̈̎̍ 
̏̒̌̏̇̎̆̎̉̆̍ ˡ˜ ̠̠̠̃̌̆̓̒ ̠̗̠̉̂̑̉̌̌̉̕ ̘̇̆̌̔̅̏̋̏̃ ɉˡ˓ɊȢ 
˝̘̟́̈̌̉́̓ ̟́̑̉̓̍̏̄̆̎̎̔ ̉ ̟̋̏̑̏̎́̑̏̄̆̎̎̔ ˡ˓Ȣ 
˜̜̑̆̅̒̓́̃̌̆̎̎̊ ̘̒̌̔́̊ ̠̠̠̃̌̆̓̒ ̘̋̌́̒̒̉̆̒̋̉̍ 
̠̐̑̏̃̌̆̎̉̆̍ ̏̒̓̑̏̄̏ ̋̏̑̏̎́̑̎̏̄̏ ̒̉̎̅̑̏̍́ ̒ 
̜̍́̌̏̒̉̐̓̏̍̎̍ ̘̓̆̆̎̉̆̍ȟ ̜̋̏̓̏̑̊ ̍̏̌̎̉̆̎̏̒̎̏ ̠̑́̈̃̉̌̒ 
̃ ̐̆̑̉̏̅ ˪˗ː ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̠̃̏̃̑̆̍ ̜̏̋́̈́̎̎̆ 
̗̜̑̆́̎̉̍́̉̏̎̎̆ ̠̅̆̊̒̓̃̉ ̐̏̍̏̄̌̉ ̝̒̓́̂̉̌̉̈̉̑̏̃́̓ 
̘̄̆̍̏̅̉̎́̍̉̆̒̋̉̆ ̐̏̋́̈́̓̆̌̉ ̉ ̒̏̈̎́̎̉̆ ̝̂̏̌̎̏̊ ̒ 
̟̐̏̒̌̆̅̔̉̍̚ ̐̆̑̆̃̏̅̏̍ ̃ ̗̜̒̐̆̉́̌̉̈̉̑̏̃́̎̎̊ 
̘̋́̑̅̉̏̌̏̄̉̆̒̋̉̊ ̗̒̓́̉̏̎́̑Ȣ ˛̜̐̉̒́̎̎̊ ̘̒̌̔́̊ ̠̠̠̃̌̆̓̒ 
̋̑́̊̎̆ ̑̆̅̋̉̍ȟ ̘̓̏ ̠̐̏̅̓̃̆̑̇̅́̆̓̒ ̜̌̉̓̆̑́̓̔̑̎̍̉ 
̜̅́̎̎̍̉Ȣ 
˜̗́̉̆̎̓̋́ ˙Ȣȟ φπ ̌̆̓ȟ ̝̏̂̑́̓̉̌́̒ ̃ ̛̟̏̂̆̅̉̎̆̎̎̔ 
̟̔̎̉̃̆̑̒̉̓̆̓̒̋̔ ̋̌̉̎̉̋̔ Ο ρ ˗́̈˚˙ˠ ̉̍Ȣ ˞Ȣˑ 
ˍ̒̆̎̅̉́̑̏̃́̕ πςȢρςȢςπρτ ̄Ȣȟ ̃ ρς ̘ σπ ̍̉̎Ȣȟ  ̒ ̇́̌̏̂́̍̉ ̎́  
̟̋̏̌̉̆̚ ̂̏̌̉ ̃ ̘̍̆̇̌̏̐́̓̏̎̏̊ ̏̂̌́̒̓̉ ̃ ̘̓̆̆̎̉̆ 
̖̐̏̒̌̆̅̎̉ ς-̖ ̒̔̓̏̋ȟ ̠̐̏̒̓̏̎̎̏̄̏ ̖́̑́̋̓̆̑́ȟ ̎̆ ̠̜̒̃̈́̎̎̆ ̒ 
̘̉̈̉̆̒̋̉̍̉̕ ̎́̄̑̔̈̋́̍̉ȟ ̖̝̏̅̂̏̊ȟ ̅̃̉̇̆̎̉̆̍ȟ ̜̖̅́̎̉̆̍Ȣ 
ˑ̏̍́ ̐̑̉̎̉̍́̌́ ̋̏̑̃́̌̏̌ȟ ̉ ̐̆̑̆̅ ̖̃̏̅̏̍ ̃ ̋́̂̉̎̆̓ 

̋́̑̅̉̏̌̏̄́ ̠̐̑̉̎̌́ ̃́̌̉̅̏̌ȟ ̝̏̂̑́̓̉̌́̒ ̈́ ̗̍̆̅̉̉̎̒̋̏̊ 
̝̟̐̏̍̏̚ ̜̃̐̆̑̃̆Ȣ   ˞̏ ̒̌̏̃ ̉̈ ̑́̎̆̆ ̜̖̐̆̑̆̎̆̒̆̎̎ ̖̅̑̔̄̉  
̈́̂̏̌̆̃́̎̉̊  ̘̏̓̍̆́̆̓ ̖̏̒̓̆̏̏̎̅̑̏̈ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ 
ˢ̘̑̏̎̉̆̒̋̉̆ ̠̈́̂̏̌̆̃́̎̉ȟ ̙̘̟̉̆̍̉̆̒̋̔ ̝̂̏̌̆̈̎ ̗̒̆̑̅́ȟ 
̜̙̐̏̃̆̎̉̆ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ̗̏̓̑̉́̆̓Ȣ˟̔̂̆̑̋̔̌̆̈ȟ 
̜̃̉̑̔̒̎̆ ̜̄̆̐́̓̉̓ȟ ̠̟̈̃̆̎̎̔ ̝̂̏̌̆̈̎ȟ ̟́̌̌̆̑̄̉ ̗̏̓̑̉́̆̓Ȣ 
ˍ̘̌̌̆̑̄̏̌̏̄̉̆̒̋̉̊ ́̎́̍̎̆̈ ̎̆ ̠̏̓̄̏̆̎̚Ȣ ˚̝́̒̌̆̅̒̓̃̆̎̎̏̒̓  
̎̆ ̠̏̓̄̏̆̎́̚Ȣ  
˛̛̂̆̋̓̉̃̎̏ȡ ˛̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̝̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̏̆. 
˞̏̈̎́̎̉̆ ̠̒̎̏̆Ȣ ˟̆̌̏̒̌̏̇̆̎̉̆ ̘̎̏̑̍̏̒̓̆̎̉̆̒̋̏̆Ȣ ˗̜̏̇̎̆ 
̜̐̏̋̑̏̃ ̉ ̜̃̉̅̉̍̆ ̜̒̌̉̈̉̒̓̆ ̜̐̏̋̑̏̃ ̘̜̉̒̓̆ȟ ̜̜̃̒̐́̎̉̊ 
̎̆̓Ȣ ˦̠̉̓̏̃̉̅̎́ ̇̆̌̆̈́ ̎̆ ̘̔̃̆̌̉̆̎́ȟ ̎̆ ̝̠̐́̌̐̉̑̔̆̓̒Ȣ 
˜̘̆̑̉̆̑̉̆̒̋̉̆̕ ̘̌̉̍́̓̉̆̒̋̉̆̕ ̜̔̈̌ ̎̆ ̘̜̔̃̆̌̉̆̎Ȣ 
˗̏̒̓̎̏-̠̒̔̒̓́̃̎́ ̒̉̒̓̆̍́ ̂̆̈ ̃̉̅̉̍̏̊ ̐́̓̏̌̏̄̉̉Ȣ 
˜̘̖̆̑̉̆̑̉̆̒̋̉̕ ̏̓̆̋̏̃ ̎̆̓Ȣ ˞̉̒̓̆̍́ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉ȡ 
̜̖̅́̎̉̆ ̘̆̑̆̈ ̎̏̒ ̒̃̏̂̏̅̎̏̆ȟ ˤˑˑЀρψ ̃ ̍̉̎Ȣȟ ̐̆̑̋̔̓̏̑̎̏ 
̈̃̔̋ ̎́̅ ̌̆̄̋̉̍̉ ̘̜̌̆̄̏̎̊Ȣ ˍ̝̔̒̋̔̌̓́̓̉̃̎̏ ̜̖̅́̎̉̆ 
̠̃̆̈̉̋̔̌̑̎̏̆ȟ ̖̑̉̐̏̃ ̎̆̓Ȣ ˞̘̆̑̅̆̎̏-̠̒̏̒̔̅̉̒̓́ ̒̉̒̓̆̍́ȡ 
̖̙̘̜̃̆̑̔̆̎̊ ̘̓̏̌̏̋ ̎̆ ̠̃̉̈̔́̌̉̈̉̑̔̆̓̒ȟ ̝̠̐́̌̐̉̑̔̆̓̒ ̃ υ 
̝̍̆̇̑̆̂̆̑̆ȟ ̐̏ ̟̘̘̒̑̆̅̎̆̋̌̉̎̏̊ ̌̉̎̉̉Ȣ  ˟̜̏̎ ̗̒̆̑̅́ 
̙̜̐̑̉̄̌̔̆̎ȟ ̑̉̓̍ ̝̜̐̑́̃̉̌̎̊Ȣ  ˤ˞˞- 78  ̃ ̍̉̎Ȣ ˍˑ ̎́ ̖̏̂̆̉ 
̖̑̔̋́ ρσπȾψψ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˜̝̔̌̒ χψ ̔̅\  ̍̉̎ȟ 
̝̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̏̄̏ ̠̎́̐̏̌̎̆̎̉Ȣ ˜̝̗̠̔̌̒́̉ ̎́ 
̘̖̐̆̑̉̆̑̉̆̒̋̉̕ ̖̒̏̒̔̅́ ̖̒̏̑́̎̆̎́ȟ ̙̔̍̏̃ ̎̆̓Ȣ ˑ̗̆̉̉̓́̕ 
̝̐̔̌̒́ ̎̆̓Ȣ ˞̉̒̓̆̍́ ̠̐̉̆̃́̑̆̎̉̚ȡ ̠̜̈̋ ̜̃̌́̇̎̊ȟ ̎̆ 
̏̂̌̏̇̆̎ȟ ̈̆̃ ̜̒̐̏̋̏̊̎̊Ȣ ˓̉̃̏̓ ̠̍̄̋̉̊ȟ ̜̂̆̈̂̏̌̆̈̎̆̎̎̊ȟ 
̘̔́̒̓ ̃̔̆̓ ̃ ́̋̓̆ ̜̖̠̅́̎̉Ȣ ˜̘̝̆̆̎ȟ ̒̆̌̆̈̆̎̋́ ̎̆ ̘̜̔̃̆̌̉̆̎Ȣ 
˞̓̔̌ ̠̜̑̆̄̔̌̑̎̊ȟ ̠̝̜̒́̍̏̒̓̏̓̆̌̎̊Ȣ ˑ̉̔̑̆̈ ̃ ̎̏̑̍̆Ȣ 
˞̉̍̐̓̏̍ ˜̗́̒̓̆̑̎́̋̏̄̏ ̗̝̜̏̓̑̉́̓̆̌̎̊ ̒ ̖̏̂̆̉ ̒̓̏̑̏̎Ȣ 
˛̓̆̋̏̃ ̎̆̓Ȣ        
ρς ̘ σχ ̍̉̎Ȣȟ ̘̎́́̓́ ̗̠̑̆̄̉̒̓̑́̉ ̞̜̌̆̋̓̑̏̋́̑̅̉̏̄̑́̍̍Ȣ 
˝̉̒̔̎̏̋ 1. 
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˝̉̒̔̎̏̋ ρ - ̋ ̉̓̍ ̜̒̉̎̔̒̏̃̊  χφ ̃ ̍̉̎ ̃ ̜̖̒̓́̎̅́̑̓̎ ̠̖̏̓̃̆̅̆̎̉ ̒ ̖̐̆̑̆̏̅̏̍ ̃ ̠̗̟̉̂̑̉̌̌̉̕ ̐̑̆̅̒̆̑̅̉̉  ̃ ̜̖̄̑̔̅̎ ̠̖̏̓̃̆̅̆̎̉ ̒ 
̜̃̐́̅̆̎̉̆̍ ̘̇̆̌̔̅̏̋̏̃ ̏̄̏ ̋̏̍̐̌̆̋̒́ ̉ ̠̐̏̃̌̆̎̉̆̍ ̘̜̖̏̅̉̎̏̎ ̘̜̖̌̆̃̏̇̆̌̔̅̏̋̏̃ ̞̋̒̓̑́̒̉̒̓̏̌ Ȣ ˛̓̋̌̏̎̆̎̉̆ ̞̏̒ ̃̌̆̃̏Ȣ 

 
˜̛̏̅̆̍ ̒̆̄̍̆̎̓́ ST 1-ς ̄̑ ̠̖̏̓̃̆̅̆̎̉ȟ ̜̋̏̑̏̎́̑̎̊ ̗̈̔̂̆ ˟ 
̃ σ-4-5-φ ̜̖̄̑̔̅̎ ̠̖̏̓̃̆̅̆̎̉ȟ ̗̜̑̆̉̐̑̏̐̎̆ ̠̉̈̍̆̎̆̎̉ ̃ ς-3 
̜̖̒̓́̎̅́̑̓̎ȟ ̈́̅̎̆̍ ̔̒̉̌̆̎̎̏̍ ̠̖̏̓̃̆̅̆̎̉Ȣ 
ˏ ̍̏̍̆̎̓ ̗̑̆̄̉̒̓̑́̉̉ ˪˗ː ̠̒̏̒̓̏̎̉̆ ̝̂̏̌̎̏̊ ̃̎̆̈́̐̎̏ 
̖̙̝̔̔̅̉̌̏̒ȟ ̜̈́̄̑̔̅̉̎̎̆ ̂̏̌̉ ̑̆̈̋̏ ̝̔̒̉̌̉̌̉̒ȟ ̝̠̂̏̌̎́ 
̐̏̂̌̆̅̎̆̌́ȟ ̜̝̐̏̋̑̌́̒ ̖̜̏̌̏̅̎̍ ̌̉̐̋̉̍ ̐̏̓̏̍ȟ ̗̒̆̑̅̆ 
̜̓̏̎ ̘̝̈̎́̉̓̆̌̎̏ ̙̜̐̑̉̄̌̔̆̎ȟ ̑̉̓̍ ̜̐̑́̃̉̌̎̊ȟ ˤ˞˞-ψπ ̃ 
̍̉̎ȟ ˍˑЀρππ\φπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ 
˚́ ̏̒̎̏̃́̎̉̊ ̜̙̜̖̃̆̔̋́̈́̎̎ ̜̖̅́̎̎ ̜̃̒̓́̌̆̎ ̅̉́̄̎̏̈ȡ 
˛̜̒̓̑̊ ̜̋̏̑̏̎́̑̎̊ ̒̉̎̅̑̏̍ ̒ ̛̐̏̅̆̍̏̍ ̒̆̄̍̆̎̓́ ST. 
˚̘̜́́̓ ̜̎̆̏̓̌̏̇̎̆ ̠̠̍̆̑̏̐̑̉̓̉ȡ ρȢ ˞̅̆̌́̎ ̜̃̈̏̃ 
̘̋́̑̅̉̏̌̏̄̉̆̒̋̏̊ ̜̂̑̉̄́̅ ̒̋̏̑̏̊ ̐̏̍̏̉̚Ȣ 
ςȢ ˜̏̅ ̠̜̈̋ ̅́̎ ̉̈̏̍̉̋ ̒̐̑̆̊ ̏̅̎́ ̅̏̈́Ȣ 
σȢ ˍ̒̐̉̑̉̎ σππ ̍̄ ̝̐̆̑̏̑́̌̎̏Ȣ 
τȢ ˏ̜̈̃́̎́ ̗̠̍̆̅̉̉̎̒̋́ ̒̆̒̓̑́ ̉ ̘̏̂̆̒̐̆̆̎ ̜̃̎̔̓̑̉̃̆̎̎̊ 
̅̏̒̓̔̐ ̘̆̑̆̈ ̃́̈̉́̋̒̕ ̋́̓̆̓̆̑ȟ ̟̘̐̏̅̋̌̆̎ πȟωϷ-200,0 

̘̉̈̉̏̌̏̄̉̆̒̋̏̄̏̕ ̑́̒̓̃̏̑́Ȣ 
υȢ ˤ̆̑̆̈ ̜̑̆̈̉̎̏̃̊ ̖̐̆̑̆̏̅̎̉̋ ̜̒̉̒̓̆̍ ̃̎̔̓̑̉̃̆̎̎̏ ̎́ 
̘̉̈̉̏̌̏̄̉̆̒̋̏̍̕ ̑́̒̓̃̏̑̆ ̃̃̆̅̆̎ ̐̑̏̍̆̅̏̌ ςϷ-1,0. 
φȢ ˗ ̟̘̐̏̅̋̌̆̎̎̏̍̔ ̃̎̔̓̑̉̃̆̎̎̏  ̘̉̈̉̏̌̏̄̉̆̒̋̏̍̔̕ 
̑́̒̓̃̏̑̔ ̑́̈̃̆̅̆̎ ̌̉̅̏̋́̉̎ ρϷ-χȟπ ̍̌Ȣ  
ˎ̏̌̉ ̝̋̔̐̉̑̏̃́̌̉̒ȟ ̠̒̏̒̓̏̎̉̆ ̝̂̏̌̎̏̊ ̠̓̇̆̌̏̆ȟ ̜̋̏̇̎̆ 
̜̐̏̋̑̏̃ ̜̂̌̆̅̎̆ȟ ̗̒̆̑̅̆ ̜̓̏̎ ̖̄̌̔̉̆ȟ ̑̉̓̍ ̝̜̐̑́̃̉̌̎̊ȟ 
ˤ˞˞Ѐψτ ̃ ̍̉̎ȟ ˍˑЀρππ\φπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ρσ ̘ ςπ ̍̉̎ ̜̐̑̉̂̌́ 
̘̠̋́̑̅̉̏̌̏̄̉̆̒̋́ ̂̑̉̄́̅́ ̒̋̏̑̏̊ ̐̏̍̏̉̚Ȣ 
χȢ ˑ̝̙́̌̎̆̊̉̆ ̠̅̆̊̒̓̃̉ ̝̐̑̏̃̏̅̉̌̉̒ ̒̏̃̍̆̒̓̎̏ ̒ ̂̑̉̄́̅̏̊ 
̒̋̏̑̏̊ ̐̏̍̏̉̚Ȣ 
ψȢ ρσ ̘ ςς ̜̍̉̎̔̓ ̙̐̑̏̉̈̏̌́ ̏̒̓́̎̏̃̋́ ̜̖̠̅́̎̉ȟ ̝̐̔̌̒́ ̎́ 
̒̏̎̎̏̊ ́̑̓̆̑̉̊ ̎̆̓ȟ ̒̏̈̎́̎̉̆ ̏̓̒̔̓̒̓̃̔̆̓Ȣ ˝̗́̒̆̎̆̎̏ ̋́̋ 
̘̠̋̌̉̎̉̆̒̋́ ̝̒̍̆̑̓Ȣ ˏ̜̈̏̃ ̗̑̆́̎̉̍́̉̏̎̎̏̊ ̜̂̑̉̄́̅Ȣ 
˜̠̜̏̒̓̏̎̎̊ ̍̏̎̉̓̏̑̉̎̄ ˪˗ːȟ ̒̍ ̑̉̒̔̎̏̋ ςȢ 

 

 
 

˝̉̒̔̎̏̋ ς - l ̠̗̠̉̂̑̉̌̌̉ ̘̇̆̌̔̅̏̋̏̃ 
 
ωȢ ˚̠̆̐̑̍̏̊ ̍́̒̒́̇ ̗̒̆̑̅́ȟ ̠̉̒̋̔̒̒̓̃̆̎̎́ ̠̗̠̃̆̎̓̉̌̉ ̖̌̆̄̋̉ ̑̏̓ ̃ ̑̏̓ȟ ̙̒̏̏̓̎̏̆̎̉̆ σπȡςȢ 
ρπȢ ˜̑̏̉̈̃̆̅̆̎́ ̞̘̠̌̆̋̓̑̉̆̒̋́ ̠̗̠̅̆̉̂̑̉̌̌̉̕ ςππ ˑ̇Ȣ ˚́ ̞̋̑́̎̆ ̍̏̎̉̓̏̑́ȟ ̒ ̍ ̑̉̒̔̎̏̋ σȢ 
 

 
˝̉̒̔̎̏̋ σ - ˪ ˗ː ̐̏̒̌̆ ̞̘̌̆̋̓̑̉̆̒̋̏̊ ̠̗̅̆̉̂̑̉̌̌̉̉̕ ςππ ˑ̇ 

    



 
 

 

60 

˜̠̝̏̃̉̌̉̒  ̑̆̅̋̉̆ ̘̜̇̆̌̔̅̏̋̏̃̆ ̜̋̏̍̐̌̆̋̒ ̒ ̘́̒̓̏̓̏̊ ρχ ̃ ̍̉̎̔̓̔Ȣ 
 
ρρȢ ˏ̎̔̓̑̉̃̆̎̎̏ ̒̓̑̔̊̎̏ ̃̃̆̅̆̎ πȟυ ̍̌ πȟρϷ ̑́̒̓̃̏̑ ́̅̑̆̎́̌̉̎́ ̉ ρȟπ ̍̌ ρ ̍̄ ́̓̑̏̐̉̎́ ̟̂̏̌̒̎̏Ȣ ˜̠̝̏̃̉̌̏̒ ̠̝̒́̍̏̒̓̏̓̆̌̎̏̆ 
̜̖̅́̎̉̆ ̉ ̝̗̠̐̔̌̒́̉ ̎́ ̒̏̎̎̏̊ ́̑̓̆̑̉̉Ȣ 
˚́ ˪˗ːȟ ̒̍. ̑ ̉̒̔̎̏̋ τȢ 
 

 
 

˝̉̒̔̎̏̋ τ - ˞ ̜̉̎̔̒̏̃̊ ̑̉̓̍ ̠̃̏̒̒̓́̎̏̃̉̌̒ ̒ ̘́̒̓̏̓̏̊ χυ ̃ ̍̉̎̔̓̔ 
 
ˠ̝̑̏̃̆̎ ̠̒̏̈̎́̎̉ ̋̏̍́ȟ ̗̠̏̓̏̑̆́̋̉̕ ̠̇̉̃́ȟ ̘̈̑́̏̋ ̔̈̋̉̊ȟ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ ρππ\φπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ 
ρσ ̘ ςχ ̍̉̎ ̎́ ̍̏̎̉̓̏̑̆ ˪˗ː ̠̝̐̏̃̉̌́̒ ̠̗̠̉̂̑̉̌̌̉̕ ̐̑̆̅̒̆̑̅̉̊ȟ ̒̍ ̑̉̒̔̎̏̋ υȢ 
 

 
 

˝̉̒̔̎̏̋ υ - l ̠̗̠̉̂̑̉̌̌̉ ̐̑̆̅̒̆̑̅̉̊ ̒ ̘́̒̓̏̓̏̊ ρψπ-ςππ ̃ ̍̉̎̔̓̔ 
 
˜̑̏̉̈̃̆̅̆̎ ̠̑́̈̑̅ ̋́̑̅̉̏̃̆̑̒̉̉ ̘̃̆̌̉̉̎̏̊ ςππ ˑ̇Ȣ 
ˡ̠̗̠̉̂̑̉̌̌̉ ̐̑̆̅̒̆̑̅̉̉ ̖̠̠̒̏̑́̎̆̓̒ 
ρςȢ ˗̏̑̅́̑̏̎ ρυπ ̍̄ ̃̎̔̓̑̉̃̆̎̎̏ ̒̓̑̔̊̎̏ ̉ τυπ ̍̄ ̃ 
ρππȟπ ̍̌ ̘̉̈̉̏̌̏̄̉̆̒̋̏̄̏̕ ̑́̒̓̃̏̑́ ̖̌̏̑̉̒̓̏̄̏ ̠̎́̓̑̉ 
̒ ̘́̒̓̏̓̏̊ τπ-υπ ̝̋́̐̆̌ ̃ ̍̉̎̔̓̔Ȣ 
ρσȢ ˜̜̑̉̂̌́ ̗̠̑̆́̎̉̍́̉̏̎̎́ ̂̑̉̄́̅́Ȣ ˎ̝̠̏̌̎́ ̃ 

̒̏̈̎́̎̉̊ȟ ̎̏ ̎̆ ̠̏̑̉̆̎̓̉̑̔̆̓̒ ̃ ̏̂̒̓́̎̏̃̋̆ȟ ̘̝̑̆ 
̠̠̎̆̃̎̓̎́ȟ ̠̎̆̏̒̏̈̎́̎̎́Ȣ ˞̗̆̑̅̆ ̜̓̏̎ ̎̆ 
̜̙̟̠̃̒̌̔̉̃́̓̒ȟ ̝̗̠̐̔̌̒́̉ ̎́ ̜̖̒̏̎̎ ̠̖́̑̓̆̑̉Ȣ 
ˍ̝̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ ωπ\φπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˪˗ː ̒̍ ̑̉̒̔̎̏̋ 
6.    
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˝̉̒̔̎̏̋ φ - l ̠̗̠̉̂̑̉̌̌̉ ̐̑̆̅̒̆̑̅̉̉ ̖̠̠̒̏̑́̎̆̓̒ 

 

 
 

 
˝̉̒̔̎̏̋ χ - ̨ ̙̒̓̑̆̊̉̊ ̐̆̑̉̏̅ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ȟ ̖̠̠̒̏̑́̎̆̓̒ ̠̗̠̉̂̑̉̌̌̉̕ ̐̑̆̅̒̆̑̅̉̉ 

 
ρτȢ ˏ̎̔̓̑̉̃̆̎̎̏ ̃̃̆̅̆̎ ̉̎̄̉̂̉̓̏̑  ̐̌́̈̍̉̎̏̄̆̎́ - 
́̋̓̉̌̉̈̆ υπ ̍̄Ȣ  
ρυȢ ˎ̝̠̏̌̎́ ̓̑́̎̒̐̏̑̓̉̑̏̃́̎́ ̃ ̄̏̑̏̅̒̋̏̊ 
̘̋́̑̅̉̏̌̏̄̉̆̒̋̉̊ ̗̆̎̓̑ ̄Ȣ ˍ̜̌̍́̓Ȣ ˎ̝̠̏̌̎́ ̠̍̉̎̔ ˛˝̉˕˟ 
̐̆̑̆̃̆̅̆̎́ ̃ ̖̘̑̆̎̓̄̆̎̉̑̔̑̄̉̆̒̋̏̆ ̏̓̅̆̌̆̎̉̆Ȣ ˜̑̏̃̆̅̆̎́ 
̞̠̋̒̓̑̆̎̎́ ̠̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̕ ̒̏ ̒̓̆̎̓̉̑̏̃́̎̉̆̍ 
˜˙˓ˏȢ ˏ ̝̙̅́̌̎̆̊̆̍ ̖̝̎́̏̅̉̌́̒ ̃ ˛˝̉˕˟Ȣ ˚́ ̏̎̆̕ 
̐̑̏̃̆̅̆̎̎̏̊ ̉̎̓̆̎̒̉̃̎̏̊ ̓̆̑́̐̉̉ ̠̒̏̒̓̏̎̉̆ ̝̂̏̌̎̏̊ 
̝̏̓̎̏̒̉̓̆̌̎̏ ̝̒̓́̂̉̌̉̈̉̑̏̃́̌̏̒ȟ πτȢρςȢρτ ̄Ȣȟ ̐̆̑̆̃̆̅̆̎́ ̃ 
̘̋́̑̅̉̏̌̏̄̉̆̒̋̏̆ ̏̓̅̆̌̆̎̉̆ȟ ̄̅̆ ̐̑̉̎̉̍́̌́ ̘̌̆̆̎̉̆ ̐̏ 
ρψȢρςȢρτ ̄Ȣ  
ςτȢρςȢρτ ̄Ȣȟ ̠̝̃̉̌́̒ ̎́ ̜̐̏̃̓̏̑̎̊ ̐̑̉̆̍ ̃ ̋̌̉̎̉̋̔ 
̖̃̎̔̓̑̆̎̎̉ ̂̏̌̆̈̎̆̊ ˗́̈˚˙ˠ ̉̍Ȣ ˞Ȣˑ ˍ̒̆̎̅̉́̑̏̃́̕Ȣ ˏ 

̍̏̍̆̎̓ ̏̒̍̏̓̑́ ̜̇́̌̏̂ ̎̆ ̛̠̠̐̑̆̅̃̌̆̓Ȣ ˛̂̆̆̚ ̠̒̏̒̓̏̎̉̆ 
̂̆̈ ̖̙̔̔̅̆̎̉̊Ȣ ˗̜̏̇̎̆ ̜̐̏̋̑̏̃ ̜̘̏̂̎̏̊ ̏̋̑́̒̋̉ȟ ̘̜̉̒̓̆Ȣ 
˜̘̖̆̑̉̆̑̉̆̒̋̉̕ ̏̓̆̋̏̃ ̎̆̓Ȣ ˏ ̖̌̆̄̋̉ ̐̆̑̋̔̓̏̑̎̏ ̘̜̌̆̄̏̎̊ 
̈̃̔̋Ȣ ˍ̝̔̒̋̔̌̓́̓̉̃̎̏ ̜̖̅́̎̉̆ ̠̃̆̈̉̋̔̌̑̎̏̆ȟ ̖̜̑̉̐ ̎̆ 
̜̙̟̠̃̒̌̔̉̃́̓̒Ȣ ˤˑ ρψ ̃ ̍̉̎Ȣ ˟̜̏̎ ̗̒̆̑̅́ ̙̜̐̑̉̄̌̔̆̎ȟ 
̑̉̓̍ ̝̜̐̑́̃̉̌̎̊Ȣ ˤ˞˞ φψ ̃ ̍̉̎Ȣ ˍˑ ρρπ\χπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˬ̜̈̋ 
̜̃̌́̇̎̊ȟ ̘̜̉̒̓̊Ȣ ˓̉̃̏̓ ̠̍̄̋̉̊ȟ ̜̂̆̈̂̏̌̆̈̎̆̎̎̊Ȣ ˜̘̝̆̆̎ 
̐̏ ̟̋̑́ ̑̆̂̆̑̎̏̊ ̅̔̄̉Ȣ ˞̆̌̆̈̆̎̋́ ̎̆ ̝̠̐́̌̐̉̑̔̆̓̒Ȣ 
˞̉̍̐̓̏̍ ̘̠̐̏̋̏̌́̉̃́̎̉ ̗̝̜̏̓̑̉́̓̆̌̎̊ ̒ ̖̏̂̆̉ ̒̓̏̑̏̎Ȣ 
˞̓̔̌ȟ ̘̍̏̆̉̒̐̔̒̋́̎̉̆ ̠̝̜̒́̍̏̒̓̏̓̆̌̎̆Ȣ 
ˑ̉́̄̎̏̈ȡ ˕ˎ˞Ȣ ˜̘̜̆̑̃̉̎̊ ̒ Q-̗̈̔̂̏̍ ̐̆̑̆̅̎̆-̝̜̒̆̐̓́̌̎̊ 
̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ ̏̓ ςȢρςȢρτ ̄Ȣ ˝̠̗̠̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́ 
̐̔̓̆̍ ̠̒̓̆̎̓̉̑̏̃́̎̉ ˜˙˓ˏ ̏̓ ςȢρςȢρτ ̄Ȣ ˞̠̏̒̓̏̎̉̆ ̐̏̒̌̆ 
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̘̋̌̉̎̉̆̒̋̏̊ ̒̍̆̑̓̉ ̏̓ ςȢρςȢρτ ̄Ȣ ˗̜́̑̅̉̏̄̆̎̎̊ ̙̏̋ ̏̓ 
ςȢρςȢρτ ̄Ȣ ˢ˞˚-2-ˍȢ ˜̗̜̏̒̓̑̆́̎̉̍́̉̏̎̎̊ ̒̉̎̅̑̏̍Ȣ 
˪̗̠̎̆́̌̏̐́̓̉̕ ̒ ̠̠̃̌̆̎̉̍̉ ̏̓̆̋́ ̍̏̈̄́Ȣ 
˝̆̋̏̍̆̎̅̏̃́̎̏ ̝̐̑̏̅̏̌̇̉̓ ̘̌̆̆̎̉̆ȡ ρȢ ˝̗̝́̉̏̎́̌̎̏̆ 
̐̉̓́̎̉̆ ̒ ̘̏̄̑́̎̉̆̎̉̆̍ ̖̓̔̄̏̐̌́̃̋̉ ̇̉̑̏̃ȟ ̌̆̄̋̏ 
̜̖̔̒̃́̉̃́̆̍ ̔̄̌̆̃̏̅̏̃ȟ ̐̏̃́̑̆̎̎̏̊ ̒̏̌̉Ȣ ˠ̐̏̓̑̆̂̌̆̎̉̆ ̃ 
̐̉̔̚ ̍̏̑̆̐̑̏̅̔̋̓̏̃ ̉̌̉ ̍̏̑̒̋̏̊ ̜̜̑̂ȟ ̐̑̏̅̔̋̓̏̃ ̜̖̂̏̄́̓ 
̘̋̌̆̓́̓̋̏̊ ɉ̏̃̏̉̚ȟ ̘̠̄̑̆̎̆̃́ ̋̑̔̐́ȟ ̄̆̑̋̔̌̆̒ɊȢ 
˛̘̄̑́̎̉̆̎̉̆ ̘̖̉̈̉̆̒̋̉̕ ̉ ̖̞̗̝̜̖̐̒̉̏̍̏̉̏̎́̌̎ ̎́̄̑̔̈̏̋Ȣ 
ςȢ ˕̈̏̋̆̓ ̒̐̑̆̊ ̐̏ ρ-ς ̜̅̏̈ ̐̏̅ ̠̜̈̋ ̐̑̉ ̠̖̂̏̌ȟ ̜̙̏̅̋̆Ȣ 
σȢ ˍ̒̐̉̑̉̎ ̋́̑̅̉̏ ρππ ̍̄ ρ ̓́̂̌̆̓̋̔ ̘̃̆̆̑̏̍ȟ ̝̅̌̉̓̆̌̎̏Ȣ 
τȢ ˗̝̌̏̐̉̅̏̄̑̆̌ χυ ̍̄ ̐̏ ρ ̓́̂̌̆̓̋̆ ̃ ̏̂̆̅ȟ ̋́̋ ̍̉̎̉̍̔̍ ρς 
̠̗̍̆̒̆̃Ȣ 
υȢ ˜̑̆̒̓́̑̉̔̍ υ ̍̄ȟ ̐̏ ρ\ς ̓́̂̌̆̓̋̆ ̖ ρ ̑́̈ ̃ ̝̅̆̎ȟ ̝̅̌̉̓̆̌̎̏ 
̐̏̅ ̋̏̎̓̑̏̌̆̍ ˍˑȢ 
φȢ ˗̏̎̋̏̑ ςȟυ ̍̄ȟ ̐̏ ρ ̓́̂̌̆̓̋̆ ̔̓̑̏̍ȟ ̝̅̌̉̓̆̌̎̏ ̐̏̅ 
̋̏̎̓̑̏̌̆̍ ˤ˞˞ȟ ̱ ˑȢ 
χȢ ˍ̓̏̑̃́̒̓́̋̓̉̎ ςπ ̍̄ȟ ̐̏ ρ ̓́̂̌̆̓̋̆ ̘̃̆̆̑̏̍ȟ σ ̠̗̍̆̒́ȟ ̐̏̅ 

̋̏̎̓̑̏̌̆̍ ̜̌̉̐̉̅̏̄̑́̍̍ȟ ̓̑́̎̒́̍̉̎́̈Ȣ 
ψȢ ˗́̑̅̉̏̄̆̎ ̐̏ ρ ̋́̐̒̔̌̆ ς ̑́̈́ ̃ ̝̅̆̎ȟ ̠̗̍̆̒Ȣ 
ωȢ ˑ̉̒̐́̎̒̆̑̎̏̆ ̟̎́̂̌̅̆̎̉̆ ̉ ̝̙̠̅́̌̎̆̊́ ̗̠̋̏̑̑̆̋̉ ̅̏̈ 
̐̑̆̐́̑́̓̏̃ ̔ ̘̔́̒̓̋̏̃̏̄̏ ̓̆̑́̐̆̃̓́ ̃ ̐̏̌̉̋̌̉̎̉̋̆ ̐̏ ̍ ̆̒̓̔ 
̝̇̉̓̆̌̒̓̃́Ȣ 
˔̟̘́̋̌̆̎̉̆. 
˛̝̒̏̂̆̎̎̏̒̓ ̅́̎̎̏̄̏ ̘̠̒̌̔́ ̃ ̓̏̍ȟ ̘̓̏ ̔ ̗̐́̉̆̎̓̋̉ ̜̏̒̓̑̊ 
̜̋̏̑̏̎́̑̎̊ ̒̉̎̅̑̏̍ ̐̑̏̓̆̋́̌ ̍́̌̏̒̉̍̐̓̏̍̎̏ȟ ̘̓̏ 
̙̝̈́̃̆̑̉̌̏̒ ̉̎́̑̋̓̏̍̕ ̍̉̏̋́̑̅́Ȣ ˜̑̉ ̐̏̒̆̆̎̉̊̚ 
̝̂̏̌̎̏̄̏ ̋́̂̉̎̆̓́ ̋́̑̅̉̏̌̏̄́ȟ ̒ ̗̝̟̆̌ ̝̅̏̐̏̌̎̉̓̆̌̎̏̄̏ 
̠̏̂̒̌̆̅̏̃́̎̉ ̉ ̃ ̖̏̅̆ ̈́̐̉̒̉ ˪˗ː ̠̑́̈̃̉̌̒ ̜̏̒̓̑̊ ̉̎́̑̋̓̕ 
̍̉̏̋́̑̅́ ̒ ̗̈̔̂̏̍ Qȟ ̙̠̏̒̌̏̇̎̉̃̉̆̒ ̘̋̌̉̎̉̆̒̋̏̊ ̝̟̒̍̆̑̓ 
̃̒̌̆̅̒̓̃̉̆ ̠̗̉̂̑̉̌̌̉̉̕ ̘̇̆̌̔̅̏̋̏̃Ȣ ˜̏̒̌̆ 
̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̠̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓̉ ̝̠̂̏̌̎́ ̎́̐̑́̃̌̆̎́ ̃ 
̗̜̒̐̆̉́̌̉̈̉̑̏̃́̎̎̊ ̘̋́̑̅̉̏̌̏̄̉̆̒̋̉̊ ̗̒̓́̉̏̎́̑ȟ ̄̅̆ 
̝̐̏̒̌̆̅̏̃́̓̆̌̎̏ ̏̋́̈́̎́ ̜̗̠̃̒̏̋̏̋̃́̌̉̉̉̑̏̃́̎̎́̕ 
̝̐̏̍̏̚ ̉ ̝̠̂̏̌̎́ ̎́ ρπ-̜̆ ̒̔̓̋̉ ̜̃̐̉̒́̎́ ̎́ 
́̍̂̔̌́̓̏̑̎̏̆ ̘̅̏̌̆̉̃́̎̉̆ ̉ ̟̎́̂̌̅̆̎̉̆Ȣ 

 
 
 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̌̄̏̑̉̓̍ ̘̠̌̆̆̎̉ ̏̒̓̑̏̄̏ ̋̏̑̏̎́̑̎̏̄̏ ̒̉̎̅̑̏̍́ ̂̆̈ ̛̐̏̅̆̍́ ̒̆̄̍̆̎̓́ ST ɉ˜̑̏̓̏̋̏̌ ˪̋̒̐̆̑̓̎̏̄̏ ̒̏̃̆̓́ ˙˔ ˝˗ ̏̓ ρχ ̠́̐̑̆̌ 
ςπρς ̄Ȣ Ο ψɊȢ 

2 ˍ̌̄̏̑̉̓̍ ̘̠̌̆̆̎̉ ̏̒̓̑̏̄̏ ̋̏̑̏̎́̑̎̏̄̏ ̒̉̎̅̑̏̍́ ̒̏ ̒̓̏̊̋̉̍ ̛̐̏̅̆̍̏̍ ̒̆̄̍̆̎̓́ ST ɉ˜̑̏̓̏̋̏̌ ˪̋̒̐̆̑̓̎̏̄̏ ̒̏̃̆̓́ ˙˔ ˝˗ ̏̓ ψ 
̠̠̎̃́̑ ςπρσ ̄Ȣ Ο ρɊȢ 

3 ˗́̑̆̌̉̎ ˞ȢˍȢȟ ˎ̏̌̆̈̎̉ ̗̒̆̑̅́ ̉ ̒̏̒̔̅̏̃. ̋ ̔̋̏̃̏̅̒̓̃̏ ˒̃̑̏̐̆̊̒̋̏̄̏ ̏̂̆̒̓̃́̚ ̋́̑̅̉̏̌̏̄̏̃. ɀ ̇ Ȣȡ ː̞̏̓ ́̑-˙̆̅̉́ȟ ςπρρȢ ɀ σφω ̒Ȣ 
4 ˗̠́̑̅̉̏̌̏̄̉Ȣ ˚̗̝́̉̏̎́̌̎̏̆ ̑̔̋̏̃̏̅̒̓̃̏ȡ ̋̑́̓̋̏̆. ɀ ̇ Ȣȡ ˙̆̅̉́-˜̑̆̒̒ȟ  2012. ɀ 848 ̒ Ȣ 
5 ˎ̠̏̋̆̑̉ ˘Ȣ ˍȢ ˗̘̌̉̎̉̆̒̋̉̆ ̗̑̆̋̏̍̆̎̅́̉̉ ̐̏ ̟̐̑̏̃̆̅̆̎̉ ̞̘̖̌̆̋̓̑̏̉̈̉̏̌̏̄̉̆̒̋̉̕ ̉̒̒̌̆̅̏̃́̎̉̊Ȣ ̇ Ȣȡ  2013. ɀ 596 ̒ Ȣ 
6 ˍȢ ˏȢ ˞̔̃̏̑̏̃́ ˚̠̆̏̓̌̏̇̎́ ̠̠̒̏̒̓̏̎̉ ̐̑̉ ̙̠̖̎́̑̔̆̎̉ ̑̉̓̍́ ̗̒̆̑̅́ȡ ̘̔̆̂̎̏-̘̍̆̓̏̅̉̆̒̋̏̆ ̐̏̒̏̂̉̆Ȣ ɀ ̊ Ȣ ˚̏̃̄̏̑̏̅ȡ ˕̝̈̅́̓̆̌̒̓̃̏ 
˚̉̇̆̄̏̑̏̅̒̋̏̊ ̄̏̒Ȣ ̗̍̆̅̉̉̎̒̋̏̊ ́̋́̅̆̍̉̉ȟ ςπρςȢ ɀ 96 ̒ Ȣ 

7 ˗̘̌̉̎̉̆̒̋̉̊ ̐̑̏̓̏̋̏̌ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̘̠̌̆̆̎̉ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̒ ̛̐̏̅̆̍̏̍ ̒ ̆̄̍̆̎̓́ STȟ ̒ ̗̈̔̂̏̍ Q ɉ̝̜̓̑́̎̒̍̔̑́̌̎̊Ɋȟ 
̜̏̒̌̏̇̎̆̎̎̊Ȣ ɉ˜̑̏̓̏̋̏̌ ˪̋̒̐̆̑̓̎̏̊ ̋̏̍̉̒̒̉̉ ̐̏ ̃̏̐̑̏̒́̍ ̠̑́̈̃̉̓̉ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̏̓ ςψ ̟̠̉̎ ςπρσ ̄ɊȢ 

8 ˝̗̆̋̏̍̆̎̅́̉̉ ˒˛˗ ̐̏ ̟̃̆̅̆̎̉ ̏̒̓̑̏̄̏ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̂̆̈ ̛̐̏̅̆̍́ ̒̆̄̍̆̎̓́ ST ɀ 2011. 
9 ˝̗̆̋̏̍̆̎̅́̉̉ ˒˛˗ ̐̏ ̟̃̆̅̆̎̉ ̏ ̒̓̑̏̄̏ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̒ ̛̐̏̅̆̍̏̍ ̒̆̄̍̆̎̓́ ST ɀ 2012. 
10 ˏȢ˚Ȣ ˛̑̌̏̃. ̋ ̔̋̏̃̏̅̒̓̃̏ ̐̏ ̞̌̆̋̓̑̏̋́̑̅̉̏̄̑́̉̉̕Ȣ - ̇ Ȣȡ ˙˕ˍȟ ςππφȢ ɀ ρψψ ̒Ȣ 
 
 

 
 
 
 

˒Ȣ˝Ȣ ˝˨˞ˎ˒˗˛ˏȟ ˍȢˍȢ ˫˘ˑˍ˥˒ˏ 
˒˙ˢˍ˚ˍ˘˨  ˟ ˓˴˝˕ˎ˒ˑ˒ː˴ ˞ ˟˟˴ ˝˒ˍ˚˕˙ˍˣ˕ˬ˘˨  ˓ˍ ˑˍ˖  

 
˟ ̨̊̎ȡ ˒ ̖̜̍́̎́̌  ̓ ̨̇̑̉̂̆̅̆ ̇̆̅̆̌ ̜̋̏̑̏̎́̑̌  ̜̒̉̎̅̑̏̍̎  ̜́̈̒̉̍̐̓̏̍̅ ́ ̜̜̍ ̇ ̑̆̋ ̜̙̜̜́̑̎́̌́̑̎  ̠̗̠̜̉̂̑̉̌̉̒̎́̕ 
̜̜̂́̊̌́̎̒̓ ̜̋̌̉̎̉̋́̌  ̨̌̍̍̆̎ ́̒ ̜̎ ́̎ ̨̨̋̆̈̎̅̆̄ ̒ ̨̓̓ ̗̠̜̑̆́̎̉̍́̉̌  ̋ ̍̆̋ ̨̨̓̈̂̆̄ ̜̇́̈̌ ́̎Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̇ ̆̅̆̌ ̜̋̏̑̏̎́̑̌  ̒̉̎̅̑̏̍ȟ ̞̌̆̋̓̑̏̋́̑̅̉̏̄̑́̍̍́ȟ ̜̋̌̉̎̉̋́̌  ̨̌̍ȟ ̇ ̙̑̆̋̆ ̇ ̎̆ ̜̙́̑̎́ ̠̗̠̜̉̂̑̉̌̉̒̕ȟ 
̠̗̠̅̆̉̂̑̉̌̉̕ȟ ̋ ̠́̑̅̉̏̃̆̑̒̉ȟ ̍̉̏̋́̑̅ ̜̉̎́̑̋̓̕Ȣ 
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˗Ȣ˗. ̱ ˘ˑˍ˚ːˍ˚˛ˏˍȟ ˑȢˍȢ ̠ ˍ˜˞ˠ˘˟ˍ˚˛ˏˍȟ ːȢˎȢ ̃ ˛˘˔˕˗ȟ ˘ȢːȢ ˞ ˕ˤ˕˚ˍˏˍȟ 

 ˪ ȢˎȢ ˎ ˛˗ˠ˥˒ˏˍȟ ˞Ȣ˓Ȣ ̞ ˙ˍ˚ːˍ˘˕˒ˏˍȟ ˓ȢːȢ ˎ ˍ˖ˑˍˠ˘˒˟˛ˏˍ  
˗́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̉ ̜̑̆̈̉̅̆̎̓̔̑ ̐̏ ̓̆̑́̐̉̉ Τυ 

˗́̈˚˙ˠ ̉ ̍Ȣ ˞ ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 
 

˗˘˕˚˕ˤ˒˞˗˕˖ ˞˘ˠˤˍ˖ ˘˒ˤ˒˚˕ˬ ˜ˍˣ˕˒˚˟ˍ-˜˕˚ ˞ ˕˚ˡ˒˗ˣ˕˛˚˚˨˙ ˪˚ˑ˛˗ˍ˝ˑ˕˟˛˙ȟ ˟˝˕˗ˠ˞˜˕ˑˍ˘˩˚˛˖ 
˚˒ˑ˛˞˟ˍ˟˛ˤ˚˛˞˟˩˫ ˕ ˞ ˛˜ˠ˟˞˟ˏˠ˫˦˒˖ Ⱥː˒˜ˍ˟˕˟ ˞Ϲ ː˒˜ˍ˟˕˟ ˏȻ ˕˚ˡ˒˗ˣ˕˒˖ 

 
ˏ ̝̒̓́̓̆ ̜̠̏̐̉̒̃́̆̓̒ ̘̋̌̉̎̉̆̒̋̉̊  ̘̒̌̔́̊ ̘̠̌̆̆̎̉ ̗̐́̉̆̎̓́ ɀ ˜˕˚ ɉ̠̐̏̓̑̆̂̉̓̆̌ ̛̗̜̖̉̎̆̋̉̏̎̎ ̎́̑̋̏̓̉̋̏̃Ɋ ̒ ̅̉́̄̎̏̈̏̍ 
̗̉̎̆̋̉̏̎̎̏̄̏̕ ̞̎̅̏̋́̑̅̉̓́ ̉ ̖̘̑̏̎̉̆̒̋̉̍ ̜̃̉̑̔̒̎̍ ̄̆̐́̓̉̓̏̍  ˏ ̉ ˞Ȣ ˞̠̃̏̆̃̑̆̍̆̎̎́ ̅̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̗̉̎̆̋̉̏̎̎̏̄̏̕ 
̄̆̐́̓̉̓́  ̔ ̛̗̉̎̆̋̉̏̎̎̏̄̏ ̎́̑̋̏̍́̎́ ̠̐̏̈̃̏̌̆̓  ̘̝̅̏̒̓̉ ̝̏̓̎̏̒̉̓̆̌̎̏̊ ̗̋̏̍̐̆̎̒́̉̉ ̝̓̑̉̋̔̒̐̉̅́̌̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ 
̘̙̠̔̌̔̆̎̉ ̘̋̌̉̎̉̆̒̋̏̊ ̒̉̍̐̓̏̍́̓̉̋̉ ̐̑̉ ̗̉̎̆̋̉̏̎̎̏̍̕ ̞̎̅̏̋́̑̅̉̓̆Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̉ ̗̜̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓ȟ ˜˕˚ȟ ̝̠̓̑̉̋̔̒̐̉̅́̌̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ȟ ̠̐̎̆̃̍̏̎̉ȟ ̐̌̆̃̑̉̓Ȣ  
 
ˏ̃̆̅̆̎̉̆ȡ ˕̗̜̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓ ɉ˕˪Ɋ  ɀ ̞̓̏ 
̐̏̌̉̐̏̈̎̏-̠̈̃̆̎̎̏̆ ̐̏̑́̇̆̎̉̆ ̋̌́̐́̎̎̏̄̏ ́̐̐́̑́̓́ 
̗̒̆̑̅́ ̉̌̉ ̘̐̑̉̒̓̆̎̏̎̏̄̏ ̞̎̅̏̋́̑̅́ ɉ̑̆̇̆ ̞̠̎̅̏̓̆̌̉ 
̜́̏̑̓ ̉̌̉ ̋̑̔̐̎̏̊ ́̑̓̆̑̉̉Ɋȟ ̜̃̈̃́̎̎̏̆ ̘̜̑́̈̌̉̎̍̉ 
̜̐́̓̏̄̆̎̎̍̉ ̍̉̋̑̏̏̑̄́̎̉̈̍́̍̉ ̉̌̉ ̄̑̉̂́̍̉ ̉ 
̟̠̒̏̐̑̏̃̏̇̅́̆̆̒̚ ̞̠̓̑̏̍̂̏̍̂̏̌̉̍̉ȟ ́ ̓́̋̇̆ ̜̒̉̒̓̆̍̎̍ 
̐̏̑́̇̆̎̉̆̍ ̒̏̒̔̅̏̃ ̉ ̖̃̎̔̓̑̆̎̎̉ ̏̑̄́̎̏̃ ̎́ ̏̎̆̕ 
̉̈̍̆̎̆̎̎̏̊ ̑̆́̋̓̉̃̎̏̒̓̉ ̏̑̄́̎̉̈̍́Ȣ ˚́̉̂̏̌̆̆ ̘́̒̓̏ 
̟̈́̂̏̌̆̃́̓ ˕˪ ̗̌̉́ ̃ ̃̏̈̑́̒̓̆ ςπ-υπ ̌̆̓ȟ ̘̜̍̔̇̉̎ ̃ ς ̑́̈́ 
̘́̆̚ȟ ̘̆̍ ̜̇̆̎̉̎̚ ɍσɎȢ˒̠̇̆̄̏̅̎́  ̈ ̝́̂̏̌̆̃́̆̍̏̒̓ ˕˪ 
̠̒̏̒̓́̃̌̆̓ σψ ̘̒̌̔́̆̃ ̎́ ρππ ̜̠̘̓̒ ̠̎́̒̆̌̆̎̉Ȣ ˚̏ ̃ 
̠̎́̒̓̏̆̆̚  ̠̃̑̆̍ ̟̠̎́̂̌̅́̆̓̒ ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ ̐̏̇̉̌̏̄̏ 
̠̎́̒̆̌̆̎̉ȟ ̟̖̉̍̆̉̚ ̗̜̉̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓ȟ ̒ ̐̉̋̏̍ ̃ 
̃̏̈̑́ ̒̓̆ χπ-ψπ ̌̆̓ ɉρτȢυ ̘̒̌̔́̆̃ ̎́ ρππȟπππ ̠̎́̒̆̌̆̎̉Ɋ ɍτɎȢ 
ˤ́ ̒̓̏ ̃̏̈̂̔̅̉̓̆̌̆̍ ˕˪ ̠̠̠̃̌̆̓̒ ̒̓́̉̌̏̋̏̋̋̕ ɉ̃ ψπϷɊȟ̃ ρπϷ 
̠̃̏̈̂̔̅̉̓̆̌ ̝̏̂̎́̑̔̇̉̓ ̎̆  ̠̔̅́̆̓̒ȟ  ̏̅̎́̋̏ ̃ υϷ ̘̒̌̔́̆̃ 
̜̠̠̃̅̆̌̆̓̒ ̗̝̠̄̑́̍̏̓̑̉́̓̆̌̎́ ̌̏̑́̕ ̉̌̉ ̜̄̑̉̂ ɍυɎȢ ˕˪ ̔ 
̛̗̜̖̉̎̆̋̉̏̎̎ ̎́̑̋̏̍́̎̏̃ ̠̑́̈̃̉̃́̆̓̒ ̃ ̝̑̆̈̔̌̓́̓̆ 
̝̠̉̒̐̏̌̈̏̃́̎̉ ̝̜̖̎̆̒̓̆̑̉̌̎ ̙̗̐̑̉̏̃ ̉ ̑́̒̓̃̏̑̏̃Ƞ ̜̘̏̂̎̏ 
̜̠̠̠̃̃̌̆̓̒ ̝̜̌̏̋́̌̎̊ ̘̏́̄ ̗̉̎̆̋̉̉̕ ̃ ̖̍̆̒̓́ ̠̃̃̆̅̆̎̉ 
̘̎́̑̋̏̓̉̆̒̋̏̄̏ ̃̆̆̒̓̃́̚Ȣ ˑ̘̏̒̓́̓̏̎̏ ̘́̒̓̏ ˕˪ ̠̑́̈̃̉̃́̆̓̒ 
̎́ ̏̎̆̕ ̖̅̑̔̄̉ ̗̉̎̆̋̉̊̕ ɉˏ˕ˤ-̗̠̉̎̆̋̉̕ ɂ 1,2%; 
̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ ˏ ɂ 12,7%Ƞ ̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ ˞ ɂ 21,6% 
̘̒̌̔́̆̃ɊȢ ˗̜́̇̅̊ ̓̑̆̓̉̊ ̝̂̏̌̎̏̊ ̒ ˕˪ȟ ̟̒̓̑́̅́̉̊̚ 
̎́̑̋̏̍́̎̉̆̊ȟ ̑́̎̆̆ ̐̆̑̆̎̆̒ ̜́̎̄̉̏̄̆̎̎̊ ̒̆̐̒̉̒Ȣ ɍφȟχɎȢ 
˛̝̟̒̏̂̆̎̎̏̒̓ ̘̠̓̆̆̎̉ ˕˪ ̔ ̛̗̜̖̉̎̆̋̉̏̎̎ ̎́̑̋̏̍́̎̏̃  
̠̠̠̃̌̆̓̒ ̐̏̑́̇̆̎̉̆ ̐̑́̃̏̄̏ ̗̒̆̑̅́ȟ ̃ ̘́̒̓̎̏̒̓̉ 
̝̓̑̉̋̔̒̐̉̅́̌̎̏̄̏ ̋̌́̐́̎́Ȣ   ˒ ̄̏ ̘́̒̓̏̓́ ̝̐̑̆̅̐̏̌̏̇̉̓̆̌̎̏ 
̠̋̏̌̆̂̌̆̓̒ ̏̓ ρȟυ ̅̏ ςȟπ ̘̒̌̔́̆̃ ̎́ ρπππ ̎́̑̋̏̍́̎̏̃ ̃ ̄̏̅ 
ɍφɎȢ ˏ ̠̒̃̈̉ ̒ ̘̆̍ ̘̐̑́̋̓̉̆̒̋̉ ̔ ̖̃̒̆ ̝̜̖̂̏̌̎ ̜̠̠̟̃̃̌̓ 
̠̏̒̌̏̇̎̆̎̉ ̒̏ ̜̒̓̏̑̏̎ ̖̌̆̄̋̉ ɉ̘̒̆̐̓̉̆̒̋̉̆ ̠̐̏̑́̇̆̎̉ 
̖̌̆̄̋̉ȟ ̉̎́̑̋̓̕-̐̎̆̃̍̏̎̉̉ȟ ̗̜́̂̒̆̒̒Ɋ ɍψɎȢ ˚̘́̌̉̉̆ ̔ 
̗̐́̉̆̎̓́-˜˕˚ ̄̆̐́̓̉̓́ ˞ ̖̙̔̔̅́̆̓ ̐̑̏̄̎̏̈ ̘̠̓̆̆̎̉ ˕˪ȟ 
̘̠̔̃̆̌̉̉̃́ ̘́̒̓̏̓̔ ̘̖̓̑̏̍̂̏̄̆̍̏̑̑́̄̉̆̒̋̉ ̉ 
̞̘̖̓̑̏̍̂̏̍̂̏̌̉̆̒̋̉ ̏̒̌̏̇̎̆̎̉̊ɉ̎̆̑̉̓̕ȟ ˑˏ˞-̒̉̎̅̑̏̍ ̉ 
̓Ȣ̐ȢɊ Ȣ ˟́̋ ̇̆  ̏̂̎́̑̔̇̆̎́ ̠̝̒̃̈ ̍̆̇̅̔ ̘̎́̌̉̉̆̍ ̄̆̐́̓̉̓́ ˞ 
̉  ̗̑̆̉̅̉̃̏̃ ˕˪ ̃ ψϷ ̘̒̌̔́̆̃  ̔ ̅́̎̎̏̊ ̜̄̑̔̐̐ ̗̐́̉̆̎̓̏̃ 
[7]. ˚̙́́ ̝̠̒̓́̓ ̠̐̏̒̃̆̎́̚ ̘̋̌̉̎̉̆̒̋̏̍̔ ̘̟̒̌̔́ ̘̠̌̆̆̎̉ 
̗̐́̉̆̎̓́ ɀ ˜˕˚ ɉ̠̐̏̓̑̆̂̉̓̆̌ ̛̗̜̖̉̎̆̋̉̏̎̎ ̎́̑̋̏̓̉̋̏̃Ɋ ̒ 
̅̉́̄̎̏̈̏̍ ̗̉̎̆̋̉̏̎̎̏̄̏̕ ̞̎̅̏̋́̑̅̉̓́ ̉ ̖̘̑̏̎̉̆̒̋̉̍ 
̜̃̉̑̔̒̎̍ ̄̆̐́̓̉̓̏̍ ˏ ̉ ˞Ȣ 
˗̘̌̉̎̉̆̒̋̉̊ ̘̒̌̔́̊Ȣ ˎ̝̏̌̎̏̊ ˍȢ ρωψτ̄Ȣ ̒ ̇́̌̏̂́̍̉ ̎́ 
̜̙̏̅̋̔ ̃ ̐̏̋̏̆ȟ ̟̟̠̔̒̉̌̉̃́̔̒̚ ̐̑̉ ̙̍́̌̆̊̆̊ ̘̉̈̉̆̒̋̏̊̕ 
̎́̄̑̔̈̋̆ȟ ̝̒̌́̂̏̒̓Ȣ 
ˍ̎́̍̎̆̈ ̠̈́̂̏̌̆̃́̎̉ȡ ̐̏ ̐̏̃̏̅̔ ̘̒̆̑̅̆̎̏ - ̜̖̒̏̒̔̅̉̒̓ 
̈́̂̏̌̆̃́̎̉̊ ̎̆ ̠̏̂̒̌̆̅̏̃́̌̒Ȣ ˞̏̒̓̏̉̓ ̎́ ȺˑȻ  ̘̔̆̓̆ ̃ 
̘̎́̑̋̏̌̏̄̉̆̒̋̏̍ ̅̉̒̐́̎̒̆̑̆  ̒ ςππχ ̄̏̅́ɉρφ ̌̆̓ ̐̑̉̎̉̍́̆̓ 
̘̎́̑̋̏̓̉̆̒̋̉̆ ̜̐̑̆̐́̑́̓ȢɊ ρωȢπψȢρῡȢ ̐̏̒̌̆ ̘̏̆̑̆̅̎̏̊ 
̛̗̉̎̆̋̉̉  ̘̎́̑̋̏̓̉̆̒̋̏̄̏  ̐̑̆̐́̑́̓́  ̠̝̒́̍̏̒̓̏̓̆̌̎̏  
̠̏̂̑́̓̉̌̒ ̃ ̘̎́̑̋̏̌̏̄̉̆̒̋̉̊ ̅̉̒̐́̎̒̆̑ȟ ̜̂̌ 
̄̏̒̐̉̓́̌̉̈̉̑̏̃́̎Ȣ ˚́ υ-̆ ̒̔̓̋̉ ̠̝̐̏̃̉̌́̒ ̓̆̍̐̆̑́̓̔̑́ ̅̏ 
39 ϊ˞  ̒ ̏̈̎̏̂̏̍ȟ ̜̙̏̅̋́ȟ ̝̐̑̉̒̏̆̅̉̎̉̌̉̒ ̏̓̆̋̉ ̎́ ̖̎̉̇̎̉ 
̘̠̖̋̏̎̆̎̏̒̓ȢςψȢπψȢρυ ̄Ȣ ̃ ̠̒̃̈̉  ̒ ̔̒̉̌̆̎̉̆̍ ̜̙̏̅̋̉ȟ 
̎́̑́̒̓́̎̉̆̍  ̏̓̆̋̏̃ ̎́ ̖̎̉̇̎̉ ̘̠̖̋̏̎̆̎̏̒̓ ̅̏ ̠̐̏̒́ȟ ̜̂̌ 
̅̏̒̓́̃̌̆̎  ̃ ː˗ˣ  ̎́ ̝̗̟̋̏̎̒̔̌̓́̉ȟ ̄̅̆ ̐̏̒̌̆ ̠̐̑̏̃̆̅̆̎̉ 

˪ˢ˛˗ːȟ ̜̃̒̓́̃̌̆̎  ̅̉́̄̎̏̈ ȡ˕̗̜̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓ 
Ȣ˚̘̝̆̅̏̒̓́̓̏̎̏̒̓ ˟˗Ȣȟ ̏̒̍̏̓̑̆̎ ̖̋́̑̅̉̏̉̑̔̑̄̏̍ȟ ̜̅́̎ 
̗̑̆̋̏̍̆̎̅́̉̉ ȡ̖̘̉̑̔̑̄̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̃ ̠̖̔̒̌̏̃̉ 
˝̆̒̐̔̂̌̉̋́̎̒̋̏̄̏ ̗̆̎̓̑́Ȣ ˞ ̘̎́̑̋̏̌̏̄̉̆̒̋̏̄̏ ̅̉̒̐́̎̒̆̑́ 
̜̂̌ ̜̃̐̉̒́̎ ςψȢπψȢρῡȢςωȢπψȢρῡȢ ̜̃̈̃́̌  ̂̑̉̄́̅̔ ̒̋̏̑̏̊ 
̐̏̍̏̉̚ȟ   ̅̏̒̓́̃̌̆̎ ̃ ː˗ˣ Οχ ̒ ̅̉́̄̎̏̈̏̍ȡ ˛̠̒̓̑́ ̘̘̠̐̏̆̎́ 
̘̝̎̆̅̏̒̓́̓̏̎̏̒̓Ȣ ˛̒̍̏̓̑̆̎ ̎̆̑̏̌̏̄̏̍̕ ̅̉́̄̎̏̈ ȡ˕̗̠̎̆̋̉̕ 
̘̍̏̆̃ ̜̠̖̃̏̅̉̚ ̐̔̓̆̊Ȣ ˎ̜̌  ̐̆̑̆̃̆̅̆̎ ̐̏ ̟̒̏̄̌́̒̏̃́̎̉ ̒ 
̗́̅̍̉̎̉̒̓̑́̉̆̊  ̃ ˛˝˕˟ ː˗ˣȢ  
ˍ̎́̍̎̆̈ ̇̉̈̎̉ȡ ː̆̐́̓̉̓ ˏȟ˞ ̒ ςππφ̄Ȣ ˗̔̑̉̓ ̃ ̘̓̆̆̎̉̆ ςπ̌̆̓ 
ɉ̏̅̎̔ ̘̐́̋̔ ̃ ̝̅̆̎ȢɊ ˏ˕ˤȟ ̘̃̆̎̆̑̏̌̏̄̉̆̒̋̉̆ ̠̈́̂̏̌̆̃́̎̉ 
̗̏̓̑̉́̆̓Ȣ ˍ̘̌̌̆̑̄̏̌̏̄̉̆̒̋̉̊ ́̎́̍̎̆̈ ̎̆ ̠̏̓̄̏̆̎̚Ȣ 
˛̛̂̆̋̓̉̃̎̏ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ȡ ̏̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̠̓̇̆̌̏̆Ȣ 
˞̏̈̎́̎̉̆ ̠̒̎̏̆Ȣ ˚̘̏̑̍̏̒̓̆̎̉̆̒̋̏̄̏ ̠̓̆̌̏̒̌̏̇̆̎̉Ȣ ˕˙˟-23 
̋̄Ⱦ̍ςȢ˜̏̌̏̇̆̎̉̆ ̃ ̐̏̒̓̆̌̉ ɀ ̞̏̑̓̏̐̎̏Ȣ ˗̜̏̇̎̆ ̜̐̏̋̑̏̃ 
̂̌̆̅̎̏̊ ̏̋̑́̒̋̉ȟ ̖̒̔̉̆Ȣ ˞̜̋̌̆̑ ̘̜̒̔̂̉̋̓̆̑̉̎Ȣ ˙̜́̒̒̉̃̎̆ 
̏̓̆̋̉ ̎́ ̖̎̉̇̎̉ ̘̠̖̋̏̎̆̎̏̒̓ȟ ̃ ̏̂̌́̒̓̉ ̇̉̃̏̓́ȟ ̜̒̐̉̎Ȣ ˚́ 
̜̖̌̏̋̓̆̃ ̖̒̄̉̂́ ̟̠̉̍̆̓̒ ̛̗̜̐̏̒̓̉̎̆̋̉̏̎̎̆ ̜̄̆̍́̓̏̍Ȣ 
˚̜̏̄̓̆̃̆ ́̌́̎̄̉̕ ̜̔̓̏̌̆̎̚ȟ ̟̉̍̆̓ ̃̉̅ ̜̖̂́̑́̂́̎̎ 
̘̐́̌̏̆̋ȟ ̎̏̄̓̉ ̟̉̍̆̓ ̃̉̅ ̘̜̖́̒̏̃ ̒̓̆̋̏̌Ȣ ˏ ̖̌̆̄̋̉  
̐̆̑̋̔̓̏̑̎̏ - ̌ ̘̜̆̄̏̎̊ ̈̃̔̋Ȣ ˍ̝̔̒̋̔̌̓́̓̉̃̎̏ - ̃ ̠̆̈̉̋̔̌̑̎̏̆ 
̜̖̅́̎̉̆ȟ ̏̒̌́̂̌̆̎̎̏̆  ̃ ̎Ⱦ̏ȟ ̜̃̌́̇̎̆ ̖̜̑̉̐ ̃ ̎Ⱦ̏Ȣ ˤˑ ςσ ̃ 
̍̉̎Ȣ ˟̜̏̎ ̗̒̆̑̅́ ̙̜̐̑̉̄̌̔̆̎ȟ ̑̉̓̍ ̝̜̐̑́̃̉̌̎̊ȟ 
̜̙̠̃̒̌̔̉̃́̆̓̒ ̘̒̉̒̓̏̌̉̆̒̋̉̊ ̙̔̍ ̎́ ̖̙̃̆̑̔̋̆ȟ 
̘̅̉́̒̓̏̌̉̆̒̋̉̊ ̃ ̘̓̏̋̆ ˎ̏̓̋̉̎́ ɀ ˪̑̂́ Ȣ ˤ˞˞ ρρπ ̃ ̍̉̎Ȣ ˍˑ 
ρππȾχπ ̍̍ ̑̓ Ȣ̒̓Ȣ ˬ̜̈̋ ̜̃̌́̇̎̊ȟ ̘̜̉̒̓̊Ȣ ˓̉̃̏̓ ̠̍̄̋̉̊ȟ 
̜̂̆̈̂̏̌̆̈̎̆̎̎̊Ȣ ˜̘̝̆̆̎ Ϲτȟπ ̒̍ ̉̈ ̐̏̅ ̠̋̑́ ̑̆̂̆̑̎̏̊ ̅̔̄̉Ȣ 
˞̉̍̐̓̏̍ ̘̠̐̏̋̏̌́̉̃́̎̉ ̗̝̜̏̓̑̉́̓̆̌̎̊ ̒ ̖̏̂̆̉ ̒̓̏̑̏̎Ȣ 
˙̘̏̆̉̒̐̔̒̋́̎̉̆ ̒̃̏̂̏̅̎̏̆ȟ ̂̆̈̂̏̌̆̈̎̆̎̎̏̆Ȣ ˞̓̔̌ ̒̋̌̏̎̆̎ ̋ 
̈́̐̏̑́̍Ȣ 
˝̝̜̆̈̔̌̓́̓ ̌́̂̏̑́̓̏̑̎̏-̝̜̖̉̎̒̓̑̔̍̆̎̓́̌̎ ̍̆̓̏̅̏̃ 
̉̒̒̌̆̅̏̃́̎̉̊ȡ 
-˛ˍ˗  ̏̓ ςωȢπψȢρῡ ȡ ̞̑-3,3*1012/ ,̌ Hb-ρπχ̄Ⱦ̌ȟ Ht-29%, 
̗̜̓̑̏̍̂̏̉̓-325*109Ⱦ̌ȟ ̗̜̌̆̊̋̏̉̓-17,6*109Ⱦ̌ȟ ̐Ⱦ̠-χȟ̒Ⱦ̠-
ψρȟ̞-ςȟ̍-φȟ̌-ψȟ˞˛˪-υπ̍̍Ⱦ̘́̒Ȣ 
-˛ˍ˗  ̏̓ πφȢπωȢρῡ ȡ ̞̑-2,7*1012/ ,̌ Hb-ψς̄Ⱦ̌ȟ Ht-23%, 
̗̜̓̑̏̍̂̏̉̓-346*109Ⱦ̌ȟ ̗̜̌̆̊̋̏̉̓-11,7*109Ⱦ̌ȟ̒Ⱦ̠-φρȟψȟ̞-
ςȟ̍-ρψȟρȟ̌-ςπρȟ˞˛˪-σπ̍̍Ⱦ̘́̒Ȣ 
˟̜̑̉̇̅ ̠̃̈̓́ ̝̋̑̏̃ ̎́ ̝̝̒̓̆̑̉̌̎̏̒̓ ̒ ̏̐̑̆̅̆̌̆̎̉̆̍ 
̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̋ ́̎̓̉̂̉̏̓̉̋́̍Ȣ 
-ˎ̖̘̉̏̉̍̉̆̒̋̉̊ ́̎́̌̉̈ ̏̓ ςωȢπψȢςπρυȡ ̏̂̉̊̚ ̂̆̌̏̋ υφ ̄Ⱦ̌ȟ 
̘̍̏̆̃̉̎́ φȟυ ̝̍̍̏̌Ⱦ̌ȟ ̋̑̆́̓̉̎̉̎ φτ ̝̍̍̏̌Ⱦ̌ȟ ̟̄̌̋̏̈́ υȟτ 
̝̍̍̏̌Ⱦ̌ȟ ˍ˘˟ ςω ˙̆Ⱦ̌ȟ ˍ˞˟ ςχ ˙̆Ⱦ̌ȟ ̏̂̚ ̂̉̌̉̑̔̂̉̎ φȟτ 
̝̍̋̍̏̌Ⱦ̌ȟ ̖̏̌̆̒̓̆̑̉̎ ςȢψ ̝̍̍̏̌Ⱦ̌Ȣ ˗̘̠̌̔̂̏̋̏̃́ 
̝̗̠̉̌̓̑́̉̕ ρτυ ̍̌Ⱦ̍̉̎Ȣ 
-˘̜̉̐̉̅̎̊ ̒̐̆̋̓̑ ̏̓ πςȢπωȢςπρυȡ ̖̏̌̆̒̓̆̑̉̎- σȟρχ ̝̍̍̏̌Ⱦ̌ȟ 
̖̏̌̆̒̓̆̑̉̎ ˘˜ˏ˚- πȟυψ ̝̍̍̏̌Ⱦ̌ ̖̏̌̆̒̓̆̑̉̎ ˘˜˚˜- 2,43 
̝̍̍̏̌Ⱦ̌ȟ ̗̜̓̑̉̄̌̉̆̑̉̅- πȟψσ ̝̍̍̏̌Ⱦ̌ȟ ˗˛ˍ- τȢτȟ ̑̉̒̋ ˕ˎ˞-
4.1   
-ˏ˞ˤ ˞˝ˏ ̏̓ πςȢπωȢρυȡ ωρȟτ ̍̌Ⱦ̍̉̎Ȣ 
-˪̜̌̆̋̓̑̏̌̉̓ ςωȢπψȢςπρυȡ ̑˚ χȟσφυȢ ̑πς τωȟς Ϸȟ ̑ ˞πς τςȟρ 
mmHg̠ Ϲ τȟω ̝̍̍̏̌Ⱦ̌ȟ .aϹ ρσπ ̝̍̍̏̌Ⱦ̌ȟ ˞́ςϹρȟρψ ̝̍̍̏̌Ⱦ̌ȟ 
˞ρ-103. 
-˗̜́̑̅̉̏̍́̑̋̆̑ ̏̓ ςωȢπψȢςπρυȡ ̓̑̏̐̏̎̉̎ I-0,002 ng/ ml 
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-˗̏́̄̔̌̏̄̑́̍̍́ ̏̓ ςωȢπψȢςπρυȡ ˍ˗˟-ρτͼȟ ˍ˜˟ˏ -τφͼȟ ˜˕ χτ Ϸȟ 
ˡ̉̂̑̉̎̏̄̆̎ ˍ -σȟψ̄Ⱦ̌ȟ ˝ˡ˙˗ ρω̍̄ȾϷȟ -ˏ̜̎́̓̏̌̏̃̊̕ -2+ 
˕ ˡˍ ̎́ ́̎̓̉̓̆̌́ ̋ ˏ˕ˤ ̏̓ πρȢπωȢρῡȡ Ο ρσππωφρχχτ 
̗̝̏̓̑̉́̓̆̌̎̏ 
˕ˡˍ ̎́  ̜̍́̑̋̆̑ ˏː ̏̓  πςȢπωȢρῡȡ ˚ˏs g̱-̗̝̏̓̑̉́̓̆̌̎̏ȟ ́-
˚ sˏ - ̏ ̗̝̓̑̉́̓̆̌̎̏ȟ  ́-˚˩̒̏̄̆ total +(0,065/0,480),  
-́˚ˏ̆ ρgG-Ϲ ɉπȟτπυȾπȟςτςɊȟ ́-HCVtotal- +(2,175/0,245). 

-˛ˍ˙  ̏̓ σπȢπψȢρυȡ ̔̅Ȣ̃̆̒-ρπςπȟ ̂̆̌̏̋- b́sȢ ̞̐ ̐̌-1-ς ̃ ̐Ⱦ̈ȟ 
̗̜̌̆̊̋̏̉̓-0-1-ρ ̃ ̐Ⱦ̈Ȣ 
-˜̑̏̂́ ̐̏ ˚̘̆̉̐̏̑̆̎̋̏ ̏̓ πυȢπωȢρυȡ ̗̜̌̆̊̋̏̉̓-ρςππ ̃ ρ̍̌ȟ 
̞̗̜̓̑̉̓̑̏̉̓-0. 
-˙̗̠̉̋̑̏̑̆́̋̉ ̏̓ ςωȢπψȢςπρυȡ ̗̝̏̓̑̉́̓̆̌̎̏ 
-˪˗ː ̏̓ ςωȢπψȢςπρῡȡ ̠̒̉̎̔̒̏̃́ ̖̠̓́̉̋́̑̅̉ȟ ˤ˞˞ ρρπ ̃ 
̍̉̎̔̓̔Ȣ ˚̝̏̑̍́̌̎̏̆ ̐̏̌̏̇̆̎̉̆ ˪˛˞Ȣ SI, QIIIȢ ˕̙̠̆̍̉ 
̐̆̑̆̅̎̆ - ̒ ̝̆̐̓́̌̎̏̄̏ ̏̓̅̆̌́Ȣ 
-˪̖̏˗ː ̏̓ ςψȢπψȢςπρυȡ ˍ̏-σȟπ ̒̍ȟ ˍ˗-ρȟτȢ ˘ˍ-ςȟς ̒̍Ȣ ˘˜-3,0 (4,0 
̖ τȟπɊ ̒̍ȟ ˜˜-τȟφ ̖ τȟρȟ ˜˓-ςȟωρ ˗ˑ˝-υȢφ ̒̍ȟ ˗˞˝-σȢω ̒̍ȟ ˑ˛-154, 
˞ -̨φτ ̍̌ȟ ˠ˛-ωπ ̍̌ȟ ˡ˕ υω Ϸȟ ̒̆̑̅ ̉̎̅̆̋̒-σρ Ϸȟ ̐̏ 
˞̉̍̐̒̏̎̔- 5π ϷȢ ˟˔˞Ѓ ρȢπ ̒̍Ȣ ˙˓˜ Ѓρȟπ ̒̍Ȣ ˡ̉̂̑̏̈̎̏̆ 
̝̗̋̏̌̏ ˟˗-σȟπȢ ˔̟̘́̋̌̆̎̉̆ȡ ˗̜́̍̆̑ ̎̆ ̙̜̑́̒̉̑̆̎Ȣ  ˍ˗ȟ ˙˗ȟ 
˘ -̠̜̉̎̓́̋̓̎̆ ˑ̝̜̏̐̏̌̎̉̓̆̌̎̆ ̖̜̏̑̅ ̃ ˘˓Ȣ 
˟̝̠̑̉̋̔̒̐̉̅́̌̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ȟ ̗̠̑̆̄̔̑̄̉̓́̉ ̏̓ 
̔̍̆̑̆̎̎̏̊ ̅̏ ̘̝̈̎́̉̓̆̌̎̏̊Ȣ ˚̘̝̠̆̈̎́̉̓̆̌̎́ ̘̠̌̆̄̏̎́ 
̠̄̉̐̆̑̓̆̎̈̉Ȣ ˞̝̠̏̋̑́̓̉̓̆̌̎́ ̗̠̔̎̋̉̕ ̐̏ ˟̖̝̗̆̊̏̌̔ ̃ 
̎̏̑̍̆ȟ ̐̏ ˞̉̍̐̒̏̎̔ ̘̝̎̆̈̎́̉̓̆̌̎̏ ̒̎̉̇̆̎́Ȣ ˏ̠̜̆̑̏̓̎̊ 
̜̏̓̑̃ ̖̜̏̑̅ ̐̆̑̆̅̎̆̊ ̒̓̃̏̑̋̉ ː˗ȟ ̐̑̏̌́̂̉̑̏̃́̎̉̆ 
̑́̄̍̆̎̓́̕ ̃ ̐̑́̃̏̆ ̐̑̆̅̒̆̑̅̉̆ȟ ̠̜̃̆̑̏̓̎̆ ̗̃̆̄̆̓́̉̉ ̎́ 
̖̒̓̃̏̑̋́ ˟˗ȟ ̟̌̏̓̉̑̔̉̆̕̚Ȣ ˏ ̐̏̌̏̒̓̉ ̐̆̑̉̋́̑̅́ ̜̃̐̏̓ Ѓ 
ρππ ̍̌Ȣ 
ˏ ̝̐̌̆̃̑́̌̎̏̊ ̐̏̌̏̒̓̉ ̜̃̐̏̓ ̒̌̆̃́ σππ-συπ ̍̌ȟ ̒̐̑́̃́-300 
̍̌Ȣ 
-˝̆̎̓̄̆̎̏̄̑́̉̉̕ ̏̑̄́̎̏̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̉ σπȢπψȢρῡȡ 2-̖ 
̠̠̒̓̏̑̏̎̎ ̠̎̉̇̎̆̅̏̌̆̃́ ̠̈́̒̓̏̊̎́ ̠̐̎̆̃̍̏̎̉ ̒ ̜̃̐̏̓̏̍ ̃ 
̜̐̑́̃̊ ̒̉̎̔̒ ̅̏ τ ̑̆̂̑́ ̐̏ ̐̆̑̆̅̎̉̍ ̏̓̑̆̈̋́̍ȟ ̒̌̆̃́ ̃ 
̒̉̎̔̒̆Ȣ ˞̗̆̑̅̆ȡ ̝̓̆̎ ̗̒̆̑̅́ ̘̔̃̆̌̉̆̎́ ̃̌̆̃̏ȟ ̠̉̎̓̆̎̒̉̃̎́Ȣ 
ˍ̏̑̓́ȡ ̠̐̌̏̓̎́Ȣ 
˗̝̗̏̎̒̔̌̓́̉̉ ̖̋́̑̅̉̏̉̑̔̑̄́ ̏̓ ςωȢπψȢρῡȢȡ ˜̗́̉̆̎̓̔ 
̖̎̆̏̂̏̅̉̍̏ ̖̘̉̑̔̑̄̉̆̒̋̏̆ ̘̌̆̆̎̉̆ - ̐̑̏̓̆̈̉̑̏̃́̎̉̆ 
̝̓̑̉̋̔̒̐̉̅́̌̎̏̄̏ ̋̌́̐́̎́Ȣ ˛̅̎́̋̏ȟ ̘̜̠̔̉̓̃́ ̜̟̃̒̏̋̔ 
̠̝̃̆̑̏̓̎̏̒̓ ̏̒̓̑̏̊ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̃ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̍ ̐̆̑̉̏̅̆ȟ ̟̐̏̓̑̆̂̔̆̊̚ 
̝̐̑̏̅̏̌̇̉̓̆̌̎̏̊ ̐̏̅̅̆̑̇̋̉ ̝̃̒̐̏̍̏̄́̓̆̌̎̏̄̏ 
̠̋̑̏̃̏̏̂̑́̆̎̉̚ ɉ˪˗˙˛Ɋ ˜̏̒̌̆ ̗̒̓́̂̉̌̉̈́̉̉ ̠̠̒̏̒̓̏̎̉ 
̠̑̆̋̏̍̆̎̅̔̆̓̒ ̐̆̑̆̃̏̅ ̃ ̘̔̑̆̇̅̆̎̉̆ ˝̆̒̐̔̂̌̉̋́̎̒̋̏̄̏ 
̘̠̈̎́̆̎̉Ȣ 
-ˠ˔˕ ̨ˎ ˜ ̉ ̘̐̏̆̋ ̏̓ πςȢπωȢρῡȡ ˑ̜̉̔̈̎̆̕̕ ̜̔̍̆̑̆̎̎̆ 
̉̈̍̆̎̆̎̉̆ ̖̜̐́̑̆̎̉̍ ̘̐̆̆̎̉Ȣ ˠ̠̍̆̑̆̎̎́ ̠̄̆̐́̓̏̍̆̄́̌̉Ȣ 

˪̖̏ ̐̑̉̈̎́̋̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̖̗̏̌̆̉̒̓̉̓́ ɉ̈́̒̓̏̊ ̘̇̆̌̉ɊȢ 
˪̖̏-̐̑̉̈̎́̋̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̐́̎̋̑̆́̓̉̓́Ȣ ˠ̠̍̆̑̆̎̎́ 
̠̒̐̌̆̎̏̍̆̄́̌̉Ȣ ˪̖̏-̐̑̉̈̎́̋̉ ̠̏̂̏̒̓̑̆̎̉ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̅̃̔̒̓̏̑̏̎̎̆̄̏ ̐̉̆̌̏̎̆̑̉̓́̕Ȣ ˙̉̋̑̏̌̉̓̉́̈Ȣ 
-˗̝̗̏̎̒̔̌̓́̉̉ ̔̑̏̌̏̄́ ̏̓ πτȢπωȢρῡȡ ˚́ ̍̏̍̆̎̓ ̏̒̍̏̓̑́ 
̏̒̓̑̏̊ ̘̔̑̏̌̏̄̉̆̒̋̏̊ ̐́̓̏̌̏̄̉̉ ̎̆̓Ȣ  
˚́ ̏̒̎̏̃́̎̉̉ ̜̙̜̖̃̆̔̋́̈́̎̎ ̇́̌̏̂ ̉ ̐̑̏̃̆̅̆̎̎̏̄̏ 
̠̏̂̒̌̆̅̏̃́̎̉ ̗̐́̉̆̎̓̔ ̜̃̒̓́̃̌̆̎ ̅̉́̄̎̏̈ȡ Ⱥ˛̜̒̓̑̊ 
̗̜̉̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓ȟ ̠̓̇̆̌̏̆ ̘̓̆̆̎̉̆Ȣ 
˟̝̠̑̉̋̔̒̐̉̅́̌̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ ̒ ̜̏̓̑̃̏̍ ̖̜̏̑̅Ȣ ˢ˞˚ II 
ˎ σ ˡ˗ ɉNYHAɊȢ ˏ̝̘̠̎̆̂̏̌̎̉̎́ ̠̐̎̆̃̍̏̎̉ ̎̉̇̎̆̊ ̅̏̌̉ 
̖̏̂̏̉ ̖̌̆̄̋̉ȟ ̠̏̒̌̏̇̎̆̎̎́ ̐̑́̃̏̒̓̏̑̏̎̎̉̍ ̐̌̆̃̑̉̓̏̍Ȣ ˑ˚ 
IIȢ ˢ̘̑̏̎̉̆̒̋̉̊ ̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ ˏ˚ˏ̆ ɀ ̜̎̆̄́̓̉̃̎̊ ̉ 
̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ ˞ȟ ̒ ̝̍̉̎̉̍́̌̎̏̊ ̝̟̒̓̆̐̆̎ ́̋̓̉̃̎̏̒̓̉Ȣ 
ː̖̠̉̐̏̑̏̍̎́ ̠́̎̆̍̉ I ̒ ̓̆̐̆̎̉ȻȢ  
˜̑̏̃̆̅̆̎̏ ̘̌̆̆̎̉̆ȡ ˝̆̇̉̍ )ȟ ˑ̉̆̓́ ρπȢ ː̟̌̋̏̈́ υϷ - 200,0 + 
̉̎̒̔̌̉̎ τ ̆̅ Ϲ ˗#Ì χȢτ Ϸ - υȟπ ̃Ⱦ̃ ̋́̐ ΟυȢ ̝́̌̅́̑̏̎ ςππ ̍̄ 
̔̓̑ Οψȟ ̍̆̑̏̐̆̎̆̍ ρ ̄̑ ̖ ς ̑ ̃Ⱦ̃ Οφȟ ̗́̍̉̋́̉̎ υππ ̍̄ ̖ ς ̑ 
̃Ⱦ̃ Οψȟ ̔̑̏̒̆̍̉̅̕ τπ ̍̄ ̃Ⱦ̃ Ο ψȟ ̎̏̌̔̋̕ ρππ ̍̌ ̃Ⱦ̃Ορȟ 
̂̑̔̈̆̐́̍ ρπ ̍̄ -ςȢπ ̃Ⱦ̍ Οςȟ ́̒̐̉̑̉̎ πȟυ ρȾτ ̓ Οψ 
̠́̒̋̏̑̂̉̎̏̃́ ̋̉̒̌̏̓́ φȟπϹͻ̠̎́̓̑̉ ̖̌̏̑̉̅ πȟωϷ-ςππȟπ ̃Ⱦ̃ 
̋́̐ Ουȟ ̃́̎̋̏̄̆̎ ρ ̄̑ ̖ ς̑ ̃Ⱦ̃ ΟψȢ ̉̎̆̈̏̌̕ ςυπȟπ ̃Ⱦ̃ Οσȟ 
̋̆̓̏̎́̌ ςȟπϹ̙̎̏̐́ ςȟπ ̃Ⱦ̃ ΟφȢ 
˚́ ̏̎̆̕ ̐̑̏̃̆̅̆̎̎̏̊ ̓̆̑́̐̉̉ ̠̒̏̒̓̏̎̉̆ ̝̂̏̌̎̏̄̏ ̃ 
̅̉̎́̍̉̋̆ ̘̙̝̔̌̔̉̌̏̒ȡ  ̝̙̝̔̍̆̎̉̌́̒ ̜̙̏̅̋́ȟ ̏̓̆̋̉ ̎́ 
̖̎̉̇̎̉ ̘̠̖̋̏̎̆̎̏̒̓ ̙̐̑̏̌̉Ȣ ˜̏̋́̈́̓̆̌̉ ̋̑̏̃̉ 
̘̙̝̔̌̔̉̌̉̒ȡ ̝̙̠̔̍̆̎̉̌̒ ̗̌̆̊̋̏̉̓̏̈ ̉ ˞˛˪Ȣ ˎ̝̏̌̎̏̊ 
̜̃̐̉̒́̎ ̐̏̅ ̟̎́̂̌̅̆̎̉̆ ̘̔́̒̓̋̏̃̏̄̏ ̘̃̑́́-̓̆̑́̐̆̃̓́ ̉ 
̋́̑̅̉̏̌̏̄́ ̃ ̐̏̌̉̋̌̉̎̉̋̆ ̐̏ ̍̆̒̓̔ ̝̇̉̓̆̌̒̓̃́ ̒ 
̐̑̏̅̏̌̇̆̎̉̆ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ ̅̏ τ-φ ̝̎̆̅̆̌ ̉ ̙̠̑̆̆̎̉ 
̃̏̐̑̏̒́ ̠̐̑̏̓̆̈̉̑̏̃́̎̉ ̝̓̑̉̋̔̒̐̉̅́̌̎̏̄̏ ̋̌́̐́̎́ ̃ 
̠̖̔̒̌̏̃̉ ̘̠̔̑̆̇̅̆̎̉ ̘̋́̑̅̉̏̌̏̄̉̆̒̋̏̄̏ ̠̐̑̏̉̌̕ 
̑̆̒̐̔̂̌̉̋́̎̒̋̏̄̏ ̘̠̈̎́̆̎̉. 
ˑ̜̏̋̔̍̆̎̓ ̜̏̓̐̑́̃̌̆̎ ̎́ ̝̗̟̋̏̎̒̔̌̓́̉ ̃ ˚˚ˣˢ ̄Ȣ ˍ̜̒̓́̎Ȣ 
˔̟̘́̋̌̆̎̉̆ȡ ˜̑̏̃̆̅̆̎̎̏̆  ̘̌̆̆̎̉̆  ́̎̓̉̂̉̏̓̉̋́̍̉ 
ɉ̃́̎̋̏̄̆̎ȟ ̍̆̑̏̐̆̎̆̍ ̉ ̗́̍̉̋́̉̎Ɋ ̅̉̔̑̆̓̉̋́̍̉ 
ɉ̔̑̏̒̆̍̉̅̕ ̉ ̝́̌̅́̑̏̎Ɋȟ ̉ ̞̔̉̌̌̉̎̏̍̕ ̐̑̉̃̆̌̏ ̋ 
̝̙̟̔̍̆̎̆̎̉ ̒̉̍̐̓̏̍̏̃ ̜̖̝̅́̓̆̌̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ 
̝̙̟̔̍̆̎̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̘̖̋̌̉̎̉̆̒̋̉ ̉ 
̘̖̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̉ ̐̑̉̈̎́̋̏̃ ̐̎̆̃̍̏̎̉̉ ̎́ ̏̎̆̕ ̏̒̓̑̏̄̏ 
̗̉̎̆̋̉̏̎̎̏̄̏̕ ̞̎̅̏̋́̑̅̉̓́Ȣ  
˞̠̃̏̆̃̑̆̍̆̎̎́ ̅̉́̄̎̏̒̓̉̋́ ̉ ̘̎́̈̎́̆̎̎̏̆ ̘̌̆̆̎̉̆ ̘̌̆̆̎̉̆ 
˕˪ ̔ ̛̗̉̎̆̋̉̏̎̎̏̄̏ ̎́̑̋̏̍́̎́ ̐̏̈̃̏̌̉̌̏ ̘̝̅̏̒̓̉ 
̝̏̓̎̏̒̉̓̆̌̎̏̊ ̗̋̏̍̐̆̎̒́̉̉ ̝̓̑̉̋̔̒̐̉̅́̌̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ ̘̙̠̔̌̔̆̎̉ ̘̋̌̉̎̉̆̒̋̏̊ ̒̉̍̐̓̏̍́̓̉̋̉ ̔ 
̅́̎̎̏̄̏ ̗̐́̉̆̎̓́Ȣ 

 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˗̏̃́̌̆̎̋̏ ˏȢ˚Ȣȟ ˚̆̒̔̋́̊ ˒ȢːȢ ˚̜̆̋̏̑̏̎́̑̏̄̆̎̎̆ ̂̏̌̆̈̎̉ ̗̒̆̑̅́Ȣ ˜̘̑́̋̓̉̆̒̋̏̆ ̑̔̋̏̃̏̅̒̓̃̏Ȣ - ̠ ̉̆̃ȡ ˙˛˝˕˛˚ȟ ςππρȢ ɀ 112 c. 
2 ˢ́̑̑̉̒̏̎ ˟Ȣ˝Ȣ Ⱥ˞̘̐̑́̃̏̎̉̋ ˢ́̑̑̉̒̏̎́ ̐̏ ̃̎̔̓̑̆̎̎̉̍ ̠̂̏̌̆̈̎̍ȢȻ - ρυ ̉̈̅Ȣ  - ˞ ˜̂ȡ ˜˕˟˒˝ȟ ςππυȢ - ψπ ̒Ȣ  
3 ˏȢ˕ ˙́̋̏̌̋̉̎ȟ ˞Ȣ˕Ȣ˛̘̃́̑̆̎̋̏Ȣ Ⱥˏ̎̔̓̑̆̎̎̉̆ ̂̏̌̆̈̎̉Ȼȡ ̘̔̆̂̎̉̋.  - ̇ Ȣȡ ː ˪˛˟ˍ˝-˙̆̅̉́ȟ ςπρυȢ - 768 c.  
4 $Ȣ (ÏÒÓÔËÏÔÔÅȟ &Ȣ &ÏÌÌÁÔÈȟ %Ȣ 'ÕÔÓÃÈÉËȟ -Ȣ ,ÅÎÇÙÅÌ Ⱥ'ÕÉÄÅÌÉÎÅÓ ÏÎ 0ÒÅÖÅÎÔÉÏÎȟ $ÉÁÇÎÏÓÉÓ ÁÎÄ 4ÒÅÁÔÍÅÎÔ ÏÆ )ÎÆÅÃÔÉÖÅ %ÎÄÏÃÁÒÄÉÔis. New 
ÖÅÒÓÉÏÎ ςππωȻ ȾȾ %ÕÒÏÐÅÁÎ (ÅÁÒÔ *ÏÕÒÎÁÌ Ȣ - 2009. - ΟσπȢ - ˞ Ȣ ςσφωɀ2413.  

5 "Ȣ (ÏÅÎȟ 8Ȣ $ÕÖÁÌȢ Ⱥ)ÎÆÅÃÔÉÖÅ %ÎÄÏÃÁÒÄÉÔÉÓȻ ȾȾ .%JM. - 2013. - ΟρυȢ - ˞ Ȣ ρτςυ-1433. 
6  ̇ ȢˍȢ ː̘̔̑̆̃̉ȟ ˞ȢˬȢ ˟́̈̉̎́ Ⱥ˛̒̏̂̆̎̎̏̒̓̉ ̒̏̃̑̆̍̆̎̎̏̄̏ ̗̉̎̆̋̉̏̎̎̏̄̏̕ ̞̎̅̏̋́̑̅̉̓́Ȼ ȾȾ ˝̔̒̒̋̉̊ ˙̗̆̅̉̉̎̒̋̉̊ ˓̔̑̎́̌Ȣ - 1998. - 
ΟρφȢ - ˞ Ȣ τ-5. 

7  ̱ ȢˍȢ ˑ̆̍̉̎ȟ ˏȢ˜Ȣ ˑ̜̙̑̏̂̆̃́ȟ ˚ȢˏȢ ˎ̆̌̏̈̆̑̏̃́Ȣ Ⱥ˜̏̑́̇̆̎̉̆ ̘̐̆̆̎̉ ̐̑̉ ̗̉̎̆̋̉̏̎̎̏̍̕ ̞̎̅̏̋́̑̅̉̓̆ ̛̗̜̖̉̎̆̋̉̏̎̎ ̎́̑̋̏̍́̎̏̃Ȼ 
ȾȾ ˞̉̂̉̑̒̋̉̊ ̗̍̆̅̉̉̎̒̋̉̊ ̇̔̑̎́̌Ȣ - 2009. - ΟρȢ - ˞ Ȣ υυ-56.  

8 Ⱥ˕̗̜̎̆̋̉̏̎̎̊̕ ̞̎̅̏̋́̑̅̉̓Ȼ ȾȾ ÈÅÁÌÔÈ-ÕÁȢÃÏÍȡ ̆̇̆̅̎Ȣ ̉̎̓̆̑̎̆̓-̉̈̅Ȣ ςπρυ ςχ ̍́̑̓́ 52,ȡ ÈÔÔÐȡȾȾÈÅÁÌÔÈ-ua.com/article/3507.html 
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˗Ȣ˗. ̱ ˘ˑˍ˚ːˍ˚˛ˏˍȟ ˑȢˍȢ ̠ ˍ˜˞ˠ˘˟ˍ˚˛ˏˍȟ ːȢˎȢ ̃ ˛˘˔˕˗ȟ ˘ȢːȢ ˞ ˕ˤ˕˚ˍˏˍȟ 
 ˪ ȢˎȢ ˎ ˛˗ˠ˥˒ˏˍȟ ˞Ȣ˓Ȣ ̞ ˙ˍ˚ːˍ˘˕˒ˏˍȟ ˓ȢːȢ ˎ ˍ˖ˑˍˠ˘˒˟˛ˏˍ  

˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ˙̗̜̆̅̉̉̎́̌  ˠ̨̎̉̃̆̑̒̉̓̆̓ 
˟̠̆̑́̐̉ Τυ ̨̒ ̜̙̂̏̊̎́  ˕̎̓̆̑̎́̓̔̑́ ̇ ̎̆ ˝̆̈̉̅̆̎̓̔̑́ ̜̋́̆̅̑́̒̕ 

 
˓ ˜ˍ˘˨ ˪˚ˑ˛˗ˍ˝ˑ˕˟ȟ ˟˝˕˗ˠ˞˜˕ˑˍ˘˩ˑ˨  ˓˒˟˴˞˜˒ˠ˥˴˘˴˗  ˓ ˚˒ ˏ˕˝ˠ˞˟˨  ˞˛˔˨˘˙ˍ˘˨ ˏ ȟ˞ ː˒˜ˍ˟˕˟  

˕˚ˡ˒˗ˣ˕ˬ˘ˍ˝˙˒˚ ˍˠ˨˝ˍ˚ ˒˒  ɉ˒ː˴˘˒˟˴˚ ˒˞˴˝˟˗˴˚˴ ˛˘ˑˍ˚ˠ˥˨Ɋ - ̊ ˍˠ ˍ˞˟˨ ˒˙ˑ˒ˠˑ˴  ˗˘˕˚˕˗ˍ˘˨  ˓ˍ ˑˍ˖˨ 
˞˕˜ˍ˟˟ˍ˘ˠ˨ 

 
˟ ̨̊̎ȡ ˙́ ́̌́̅́ ̇ ̜̐́̌ ̞̎̅̏̋́̑̅̉̓ ̇ ̎̆ ̜̃̉̑̔̒̓  ̜̜̒̏̈̌̍́̌ ˏ ̇ ̎̆ ˞ ̨̄̆̐́̓̉̓ ̜̅̉́̄̎̏̈̍̆̎ ̜́̔̑ ́̎ ˒˒  ɉ̨̨̆̄̌̆̓̎ ̨̨̨̆̒̑̓̋̎ 
̙̜̏̌̅́̎̔) - ̎́̔ ̜́̒̓ ̨̆̍̅̆̔̅  ̜̋̌̉̎̉̋́̌  ̇́ ̜̅́̊ ̒̉̐́̓̓́̌ ́̎Ȣ ˒˒   ̙̎́́ ̜̏̑̅  ̇ ̜̐́̌ ̨̄̆̐́̓̉̓̎ ̅̆̑ ̨̋̆̈̎̅̆ ̜́̎ ̓́̐ 

̇ ̎̆ ̆̍ ̏̌̅́̎̔ ̇ ̜̐́̌ ̞̎̅̏̋́̑̅̉̓̓̆  ̝̜̓̑̉̋̔̒̐̉̅́̌̅  ̨̨̨̨̙̇̆̓̒̐̆̔̌̋̓  ̜̏̑̎̎ ̇́̂̔ ́ ̇ ̎̆ ̜̋̌̉̎̉̋́̌   ̜̒̉̍̐̓̏̍́̓̉̋́̎ 
̇́ ̒́̑̓̔ ́  ̏̌ ̨̨̇̆̓̋̈̆̅Ȣ    
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̇ ̜̐́̌ ̞̎̅̏̋́̑̅̉̓ȟ ˒˒ ȟ ̝̜̓̑̉̋̔̒̐̉̅́̌̅  ̨̨̨̨̙̇̆̓̒̐̆̔̌̋̓ ȟ ̠̐̎̆̃̍̏̎̉ȟ  ̐̌̆̃̑̉̓Ȣ 
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ˍȢːȢ ˕˞ˍ˒ˏˍȟ Ȣː˞Ȣ ˒˝˗˒˚˛ˏˍȟ ˞Ȣ˙Ȣ ˕˞ˍ˒ˏˍ 
#Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́   ̜̌̓̓   ˙̗̆̅̉̉̎́ ˠ̨̎̉̃̆̑̒̉̓̆̓ 

 
˓˕˟-˞˜˒˚ ˛˞ˍ˝˘ˍ˚ ˍ˚ ˟ˠˎ˒˝˗ˠ̆ ˒˔ˑ˴ ˒˙ˑ˒ˠ ˟ˍ˗˟˕˗ˍ˞ ˨

ɉ˗˘˕˚˕˗ˍ˘˨  ˓ˍ ˑˍ˖Ɋ 
 

̜̙̏̒̍́ ̠̜̐́̓̏̌̏̄̉̒ ̂́̑ ̎́̔ ̜́̒̓  ̨̨̆̍̎  ̨̨̨̨̓̉̍̅̌̄  ̠̜̉̍̍̔̎̏̌̏̄̉̌  ̜̒̓́̓̔̒̎́ ̇ ̎̆ ̗̜̒̐̆̉̉̋́̌̕  ̨̨̑̅̒̓  ́ ̜̜̍̎́ ̨̓̆̑̒ 
̨̒̆̑ ̂́̑ ́̒ ̜̜̎̔̌́̑ ̜̇́̓́̅Ȣ ̜̜̒̎̌ ́̎ ̍́ ́̌́̅́ ̜̙̏̒̍́ ˓˕˟˞ ̨̓̔̂̆̑̋̔̌̆̈̅ ́̒ ̜̜̜̎̅̑̐ ̎́̔ ́̒̓́ ̜̅̉̔̈̅̕̕ ̋̐̆ 

̞̜̍̉̈̆̍́̒̎̕ȟ ̇ ̑̆̋ ̇ ̎̆ ̋̐̆ ̨̨̨̨̙̇̆̓̒̐̆̔̌̄̎ȟ ̜̐̏̌̉̏̑̄́̎̅  ̨̨̨̨̙̇̆̓̒̐̆̔̌̄̎ ̜̅́̍̓ ́̎Ȣ ̜̙̏̒̍́ ̜́̎ ̓́̌ ́̎ ̜̜̒̏̈̌̍́̌ ˏː ˞ȟ 
̜̏̐̉̏̉̅̓ ̠̎́̑̋̏̍́̎̉ȟ ̜̜̒̏̈̌̍́̌ ́̌̋̏̄̏̌̉̈̍ ̜̒́̌̅́̑̎́̎ ̨̙̂̑̎̆̆ ̑̆̓ ̨̈̌̄̆̎ ̞̜̓̉̏̓̑̏̐̓ ̠̓̆̑́̐̉ȟ ̅ ̨̑̄̆ ̓ ̨̨̨̈̍̅̌̋̋̆ ̨̨̇̆̓̋̈̅Ȣ  
˚́ ̔ ̜́̒̓  ̆̍̄̆ ̅̆̄̆̎ ̋ ̈ ̜́̑́̒̎ ̆̒̋̆̑̆ ̜̜̏̓̑̐ȟ φ ̜̓̏̐̓ ɉ̨̑̆̈̆̑̃̓̆̄Ɋ ̐̑̆̐́̑́̓̓́̑ ̓́ ̜́̊̎̅́̌̍́̊ȟ ̓̆̋ ̜̒̉̍̐̓̏̍́̓̉̋́̌  ̆̍ 
̇ ̨̨̑̄̈̌̄̆̎Ȣ  
˟̨̊ ̨̎̅ ̒ ̈̅̆̑ȡ ˓˕˟˞ȟ ̓̔̂̆̑̋̔̌̆̈ȟ ̞̜̓̉̏̓̑̏̐̓ ̠̓̆̑́̐̉Ȣ 
 
̨̨̨̈̆̋̓̌̄: ˓ ̑̆ ̐́̊̅́ ̂̏̌ ́̎ ̜̉̍̍̔̎̅ ̙̜̜̓́̐̌  ̨̨̂̆̌̄̒ 

ɉ˓˕˟˞Ɋ ̑̓ ̨̑̌ ̜́̔̑̔̌́̑̅ ̜̒̏̎  ̨̨̙̎̅̆ ̨̓̔̂̆̑̋̔̌̆̈̅ 
́̒ ̜̜̜̎̅̑́̓̎ ̨̆̌̆̔̌ ̗̜̍̆̅̉̉̎́̌  ̍ ̨̎ ̂́̑ ́̔̑̔ ́ 
̜́̊̎́̌̅Ȣ ˓˕˟˞-̍̆̎ ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓́̑̅  ̨̨̙̎̅̆ 
̓̔̂̆̑̋̔̌̆̈ φ-ρπϷ ̨̋̆̈̅̆̒̆̅ȟ ̋ ̨̂̎̆̒̆ σπ-υπ ̇́̒̓́ ̜ 
̙̎́́ ̜̏̑̌ ́ ̔̆̒ ̆̑̋̆̋̓̆̑ ̨̇̉ ̜̜́̔̑́̅Ȣ ˓˕˟˞ ̇ ̎̆ 
̨̓̔̂̆̑̋̔̌̆̈ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋ ̓̆̋ 
̓̔̂̆̑̋̔̌̆̈̂̆̎ ̜̜́̔̑́̓̎  ̎́̔ ́̒̓́̑ ́ ́̑́ ́̎̅́ χπ Ϸ-  ́
̇̏ ̜́̑Ȣ ˞̨̆̂̆̂ȡ ˓˕˟˞-̍̆̎  ̜̜́̔̑́̓̎ ̎́̔ ̜́̒̓́̑̅  ̋ ̨̂̎̅̆ 
̓̔̂̆̑̋̔̌̆̈ ̜́̔̑ ̨̄̆̍́̓̏̄̆̎̅ ̜̜̇́̊̌̍́̌ ̓ ̨̑̎̅̆ ̋̐̆ ̇ ̎̆ 
̂́̒ ́ ̜́̈́̌́̑̅  ̋̆̔̅̆ ̨̨̨̙̌̋ ̌̉̍́̕ ̨̨̂̆̈̅̆̑̎  
̈́ ̜̜̍̅́̎̔̍̆̎ ̇ ̨̑̆̅ ɍρȟςɎȢ  
˓˕˟˞ ̇ ̎̆ ̨̓̔̂̆̑̋̔̌̆̈ ̂́̑ ̎́̔ ̜́̒̓  ̠̜̓̆̑́̐̉̒ ̒ ̨̓̒̈ 
̠́ ̓́̌ ̜́̎ ̜̜̍̒́̌ ̨̑̆̓̎̅̆ ̜̋̌̉̎̉̋́̌  ̇́ ̜̅́̊̅ 
̜̜̒̎́̍̈. 

˗̜̌̉̎̉̋́̌  ̇́ ̅́̊Ȣ 
˚́̔ ́̒ ˏȢ τυ ̇́̒̓́Ȣ ˞̜̑ ́̓̎́̍́ Οπφτςσ 
˗̜̌̉̎̉̋́̌  ̜̅̉́̄̎̏̈ȡ ̨̋̐̆̎  ̜̉̂̑̏̈̅̕ ̜̋́̃̆̑̎̏̈̅ 
̨̓̔̂̆̑̋̔̌̆̈ȟ ̝̗̠̉̎̉̌̓̑́̉̕ ̇ ̎̆ ̨̒̆̂̌̔ ̜́̈́̒̕Ȣ ˟̔̂̆̑̋̔̌̆̈ 
̠̜̍̉̋̏̂́̋̓̆̑̉̒ ɉ˟˙ˎϹɊȟ τ ̠̋́̓̆̄̏̑̉Ȣ ˗ ̐ ̅ ̨̑̄̆ ̓ ̨̨̈̍̅ 
̨̨̓̔̂̆̑̋̔̌̈Ȣ  
˚̨̨̆̄̈̄ ̜́̔̑̔̅  ́̒ ̜̜̎̔ȡ ˞̜̜̏̈̌̍́̌ ̋̐̆-̇ ̑̆̋ 
̨̨̨̨̙̇̆̓̒̐̆̔̌̄ ς-σ ̜̒́̓Ȣ ˟ˍ˓  σ ̜̒́̓Ȣ ˗̖̠́̆̋̒̉ ς ̜̒́̓Ȣ 
˜̜̏̌̉̏̑̄́̎̅  ̨̨̨̙̇̆̓̒̐̆̔̌̋Ȣ  
̜̙̏̒̍́ ̜̅̉́̄̎̏̈ȡ ˓˕˟˞ ɉ-ˏ20 3-τ ̜̜̒́̓̒Ɋ. ˞̜̜̏̈̌̍́̌ 

ˏː ˞Ȣ ˛̜̐̉̏̉̅̓ ̠̎́̑̋̏̍́̎̉Ȣ ˞̜̜̏̈̌̍́̌ ́̌̋̏̄̏̌̉̈̍Ȣ 
˞̜̜̏̈̌̍́̌ ̐̉̆̌̏̎̆̑̉̓̕Ȣ ˞̜̜̏̈̌̍́̌ ̖̗̏̌̆̉̒̓̉̓Ȣ 

˞̜̏̈̌ ̜̍́̌ ̐́̎̋̑̆́̓̉̓Ȣ 
˥́ ̜̜̍̅́̑ȡ ́ ̜̜̑ ̜̓ ̇ ̓̆̌ȟ ̜̇́̌̐ ̨̨̌̒̈̅̋ȟ ̨̆̎̓̄̔ȟ 
̨̋̆̔̅̆̅̆̄ ́̔̑̔ ̨̨̒̆̈̍ȟ ̅̆̎̆ ̜̜̜̈̔̎  ̇̏ ̜́̑̌́̔ȟ  ̅̆̎̆ 
̒́̌̍́ ̜̜̎  ̓ ̨̍̆̎̅̆̔Ȣ 
Anamnesis morbi ȡ ˟̔̂̆̑̋̔̌̆̈̄̆ ̙̜́̌̅ ̜́̎̎́  ψ ̜̇̌ 
̂̏̌ ́̎Ȣ ˒̨̋ ̇́ ̜̓ ̝̜̉̎̉̌̓̑́̓̓̕ ̨̓̔̂̆̑̋̔̌̆̈ ˟˙ˎϹ 
̜̅̉́̄̎̏̈̍̆̎ ̂́̒ ̜̂̏̒̓́̎̅ ̓́̎ ̜̜́̊̑́̓̎ ̨̨̍̆̋̆̍̆̒̎  
̖̜̆̍́̎́̒̎̅́ ̆̍̅̆̌̄̆̎Ȣ ˞̏̌ ̆̍̅̆̔ ̨̍̆̋̆̍̆̒̎̅̆ σ ̜̇̌ ̜̂̏̊  
̨̆̋ ̇́ ̜̓ ̨̋̐̆̎  ̜̉̂̑̏̈̅̕ ̜̋́̃̆̑̎̏̈̅ ̨̓̔̂̆̑̋̔̌̆̈̍̆̎ ̆̍ 
̜̜́̂̌̅́̅Ȣ ̋̐̆ ̨̓̔̂̆̑̋̔̌̆̈ ̜̅̉̔̈̅̕̕ ̋̐̆ ̞̜̍̉̈̆̍́̒̕ȟ 

̇ ̑̆̋ ̇ ̎̆ ̋̐̆ ̨̨̨̨̙̇̆̓̒̐̆̔̌̄̍̆̎  ́̒ ̜̜̎́̅Ȣ ˎ́̒ 
̜̂̏̒̓́̎̅ ̓́̎ ̜̜́̊̑́̓̎ ̨̍̆̋̆̍̆̒̎̆̎ ̜̂̏̒́̓̌ ́̎ ̒̏   σ 
̜̇̌ ̜̂̏̊ ̋̐̆ ̟̠̜̌̑̏̄̑́̉̒̎̕̕ ̇ ̨̑̄̈̂̆̄̆̎Ȣ ˓̏ ̜́̑̅́ 
́̓́̌ ́̎ ̙́ ̜̜̍̅́̑  6-ψ ́̊ ̜̂̏̊ ̍́̈́̌́ ́̎ȟ ̅ ̨̑̄̆̑̄̆ 
́̑́̌̍́ ́̎.  

Anamnesis vitae: ̜̙̏̒̍́ ̎́̔ ́̒̓́ ˓˕˟˞ ɉ-ˏ20 3-4 
̜̜̒́̓̒Ɋ ̜́̎ ̜̓́̌́̅Ȣ ˞̜̜̏̈̌̍́̌ ˏː ˞Ȣ ˛̜̐̉̏̉̅̓ 
̠̎́̑̋̏̍́̎̉Ȣ ˞̜̜̏̈̌̍́̌ ́̌̋̏̄̏̌̉̈̍Ȣ ˞̜̜̏̈̌̍́̌ 
̐̉̆̌̏̎̆̑̉̓̕Ȣ ˞̜̜̏̈̌̍́̌ ̖̗̏̌̆̉̒̓̉̓Ȣ ˞̜̜̏̈̌̍́̌ 
̐́̎̋̑̆́̓̉̓Ȣ 
̨̌̆̔̍̆̓̓̋-̓ ̜̜̑̍̒̓  ̇́ ̜̅́̊ ́̎́ ̜́̓̓́̎́̑̌ ̜̒̈Ȣ 

˞̏ ̜ ρȟυ ̜̇̌̅́ ̠̒́̇́̊̅́ ̇́̌ ̜̈ ̨̈ ̓ ̜̑́̅ȟ ̓ ̑́ ̜̓ 
̍̆̋̆̎ ̜̇́̊ ̇̏  ́̅́̍Ȣ  
˗̜̌̉̎̉̋́̌  ̋ ̨̨̨̑̎̒ȡ 
˓̜́̌̐ ̇́ ̜̅́̊ ̜́̔̑ ̜̜́̔̑̌ ̓́Ȣ ˒̨̒ ̜́̎ Ȣ ˟̨̨̆̑̒ ̓́̈́ ̆̍̆̒ȟ 
̂̏̈ ̜̌̓Ȣ ˜̠̜̆̑̉̆̑̉̌̕  ̌̉̍́̕ ̓ ̨̨̊̎̅̆̑ σ ̓̏̐̓́ ρ-2 
̅ ̑̆̇̆̄̆ ̌ ́̊ ́̎ȟ ̝̗̠̐́̌̐́̉̅́ ́̔̑̔ ̨̨̒̆̈̍̒̈Ȣ ˑ̆̎̆ 
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̜̓̆̍̐̆̑́̓̔̑́̒ σω ϊ #  ̇̏ ̜́̑̌́ ́̎ ɉ̒̔̑̆̓ ρɊȢ ̨̋̐̆̒̎̅̆ 
̜̜̜̓̎̒ ̨̆̋ ̇́ ̜̎́̎ ́̓́  ̜̜̓̎̒ȟ ̜̌ ̜́̌̅ ̜̜̒̑̌̅́̑ 
̨̨̆̒̓̌̆̅Ȣ ˟ˍ˓-ςς ̑̆̓ ρ ̍̉̎Ȣ ˓ ̑̆̋ ̜̓̏̎ ̂ ̒̆ ̅̆̄̆̎ȟ 
̜̑ ́ ̜̓Ȣ ˍ  ρππȾχπ ̍̍Ȣ̜̒̎Ȣ̂́ Ȣ ˜̨̝̔̌̒ ̜̍̉̎̔̓̎́ ψψ ̑̆̓Ȣ 

˴̨̙ ̇ ̍̒́ ȟ ́̔̑̔ ̨̨̒̆̈̍̒̈Ȣ ˎ̜̜́̔̑ ̜́̂̑ ́ ̅̏ ̜́̒̎́̎ σ ̒̍ 
̌ ́̊ ́̎ȟ ̋ ̜̋̂́̔̑ ̌ ́̊̍́ ́̎Ȣ ˗̨̨̙ ̇ ̎̆ ̌̋̆̎ ̅ ̨̑̆̓ 
̜̜́̌̐̓ȟ ́̔̑̔ ̨̨̒̆̈̍̍̆̎Ȣ 

 

˞̔̑̆̓ ρ - ̊ ́̔ ̜́̒̓  ̅̆̎̆ ̜̜̓̆̍̐̆̑́̓̔̑́̒̎  ̐́̑́ ̜ 
 
˘̠̜́̂̏̑́̓̏̑̉̌ ̓̆̋̒̆̑̔ ̎ ̨̓̉̇̆̒ȡ  
 ˓  ̱ ɉ̓ ̒̋̆̎ ̨̋̆̈̅̆̄Ɋȡ ː̆̍̏̄̌̏̂̉̎-ως ̄Ⱦ̌ȟ ̞̗̑̉̓̑̏̉̓-2,6 
̖ρπ12Ⱦ̌ȟ ̓ ̨̒̓ ̋ ̨̙̑̒̆̓̋ - πȢψυȟ ̗̑̆̓̉̋̔̌̏̉̓-υϷȟ ̗̓̑̏̍̂̏̉̓-
ςπρ̖ρπ9Ⱦ̌ȟ ̗̌̆̊̋̏̉̓-ρς̖ρπ9Ⱦ̌ȟ ˪˟˓-ςυ ̍̍ϳ̒́ Ȣ 

˓˔ɉ̱̓ ̒̋̆̎ ̨̋̆̈̅̆̄ɊȢ ˗ ̨̌̆̍-ρςπ ̍̌ȟ ̓ ̨̒ - ̙̜́  ̜̒́̑ȟ 
̓ ̜̎ ̜̓ ̜ - ̍ ̨̌̅̑ȟ ̜̜̜̒́̌̒̓̑̍́̌ ̜̓ ̜̜̈̅-1012, 
̗̠̑̆́̋̉ - ̨̌̒̈ ̜̙ ̜̌ȟ ̟̄̌̋̏̈́-̨̓̆̑̒ȟ ̇́̌̐́  ̞̐̉̓̆̌̉̊-2-
3-τ ̋ȾÁȟ ̗̌̆̊̋̏̉̓-10-ςπ̋ȾÁȟ ̞̗̑̉̓̑̏̉̓-ρ̋ȾÁ̋ȾÁȢ 

 
˗̆̒̓̆ 1 - ˎ ̠̜́̋̓̆̑̉̏̌̏̄̉̌  ̈̆̑̓̓̆̔ ̎ ̨̓̉̇̆̒ 

˔̆̑̓̓̆̔ ̓ ̨̑̌̆̑ 

ˎ̠̜́̋̓̆̑̉̏̒̋̏̐̉̌ ˎ̠̜́̋̓̆̑̉̏̌̏̄̉̌ 

˚ ̨̓̉̇̆̒ ˔̖̜̆̑̓́̎́̌ 
 ̎ ̨̨̍̑ 

˚ ̨̓̉̇̆̒ ˔̖̜̆̑̓́̎́̌ 
 ̎ ̨̨̍̑ 

˛  
˛   

998 
1010  

- 
- 

- 
- 

˛  
˛  
˛  

1158 
1233 
1341  

˛   
- 
- 

1828 
- 
-  

 
˗̆̒̓̆ 2 -ˑ ̨̑̄̆ ̨̜̒̆̈̍̓́̌̅  ̨̓̆̒̓ 

˗ ̨̎̈ ˔̆̑̓Ȣ Ο H R S E Pto Oflx Km Cm 

ςςȢπτȢρπ̇Ȣ 5585 1 40 10 5 - 2 - - 

 

 
˞̔̑̆̓ ς - ̊ ́̔ ́̒ ˏȢ ˗̆̔̅̆ ̜̜̜̔̒̎  ̙̏̌̔ 2-̜̄̑́̍̍́̒ 

 
˒̨̋ ̇́ ̜̎́̎ȟ ̨̐̆̎  ̇́ ́̑ ̜ ̂ ̨̨̌̋̓̆̑̎̅̆  ̨̍́̒̒̉̃̓ 
̉̂̑̏̈̕ȟ   ̨̆̋ ̇́ ̜̎́̎ ̋ ̐̓̆̄̆̎  ̨̨̨̙̐̎ ̑̓ ̨̑̌ ̋́̃̆̑̎́̌́̑ȟ 
̇́̎ ̇́ ̜̎̅́ ̨̒̆̂̌̄̆̎ ̙̏́ ̓́̑Ȣ ̨̋̐̆̎  ̓ ̨̍̆̎̄ 
̂ ̨̨̌̋̓̆̑̎̅̆ ̞̍̉̈̆̍́̕ȟ ̋̐̆ ̨̒̔̑̆̓ ̓̏̑ ̓ ̨̨̑̈̅ ̈̄̆̑̄̆̎Ȣ   
˛̜̑̓́̌  ̋ ̌̆ ̋̆ ̒̏̌ ̇́ ̜̎́  ̜ ̜̒ ́̎Ȣ ̋̐̆ ̓ ̨̨̂̑ 
̇̏ ̜́̑ ́ ̜ ̜̒ ́̎ȟ Ȱ̍ ̇̎̔̎ ̓́̌ȱ ̜̒̉̍̐̓̏̍ ̂́̊ ̜́̌́̅.  
˒˙:˴ 
˚́̔ ́̒ ́ ς ̠̋́̓̆̄̏̑̉ ̜̙̂̏̊̎́ ̆̍ ̓́ ̜̜́̊̎̅́̌̅Ȣ ˚́̔ ́̒ σ 
́̊ ̜̂̏̊ ̜̜́̑̎̅ ̜̜̒́̓̒̎ ̜́̂̌̅́̐ȟ ̇́̌ ̜́̒̓̑̔ 
̜̜̒́̓̒̎́ ̜̜̜́̔̒̓̑̌ ́̎Ȣ ˓́̌ ̜́̒̓̑̔ ̜̜̒́̓̒̎̅́ ̅ ̨̨̑̌̆̑̅ 
ωπ ̍ ̙̌̆̑̅̆ ̜́̌̐ȟ ̨̆̍̎ ̨̈̐ ̨̇̂̆̑̄̆̎ȟ ς ́̊ ̜̂̏̊ ̖̆̍́̎́̅́̎ 

̨̋̆̓̐ ̜́̌̐ȟ ̨̎́̑̋̏̓̉̋̓̆̑̅ ̜́̂̌̅́ ́̎ȟ ̗̠̜̅̆̓̏̋̒̉̋́̉̌  
̆̍ ̇ ̨̨̑̄̈̐ ̎́̔ ́̒ ́ ̗̜̒̐̆̉̉̋́̌̕  ̓̔̂̆̑̋̔̌̆̈̄̆ ̜́̑̒ 
̓̆ ̠̜̑́̐̉̒ ̇́̌ ̜̜̜́̒̓̑̌̅Ȣ ρȟυ ́̊ ̓̋̆̎ ̒̏  ̎́̔ ́̒ 
́̊̓́̌́̐ ̨̆̍̎ ̨̈̐ȟ ̋̌̉̎̉̋́̅́̎ ̨̋̆̓̐ ́̌ ́̎Ȣ ςπρπ ̜̜̇̌ 

̎́̔ ̜́̒̓  ̅ ̨̑̄̆ ̨̜̒̆̈̍̓́̌̅  ̨̓̆̒̓ ̜̜́̌̎̐ȟ ˟˙ˎ ̋ ̐ ̅ ̨̑̄̆ 
̓ ̑́ ̜̜̓̌ ̜ ̜́̎ ̜̓́̌̅Ȣ ˓̉̎́̌ ́̎ ́̎́̍̎̆̈ ̂̆̎ ̎́̔ ̜́̒̓  
̆̍̄̆ ̅̆̄̆̎ ̋ ̈ ̜́̑́̒̎ ̆̒̋̆̑̆ ̜̜̏̓̑̐ȟ τ ̠̜̋́̓̆̄̏̑̉̌  ̆̍ȟ 
̠ ̎̉  ς ̜̓̏̐̓ ɉ̨̑̆̈̆̑̃̓̆̄Ɋ ̐̑̆̐́̑́̓̓́̑ ̎́̔ ́̒ ́ 
̓́ ̜̜́̊̎̅́̌̍́̅Ȣ ˚́̔ ́̒ ̜̒̉̍̐̓̏̍́̓̉̋́̌  ̆̍̄̆ 
̜̜̜̜́̔̒̓̑̌̐ȟ ρ ː ̨̅̉̒̐́̎̒̆̑̌̋ ̂́ ̜̌́̔ ̜̓̏̂̎́ ̨̨̓̑̋̆̌̅Ȣ 
ςπρρ̜̜̇̌̅  ̜̂́̒̎̅́ ̎́̔ ́̒ ̨̨̅̆̑̓̎  ́̒ ̜̎̔ ̜̒́̌̅́̑̎́̎ 



 
 

67 

̜́̊̓̒ ̂ ̜̏̌̅Ȣ 
 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟ ˴˔˴˙˴ 
1 ˗̗̏̌̏̍̉̆ ˏȢ˙ȢȢ ˗̔̒̓̏̃́ ˝ȢˑȢ ˟̔̂̆̑̋̔̌̆̈ ̔ ̗̌̉ȟ ̖̐̏̅̌̆̇́̉̚ ̠̝̏̂̈́̓̆̌̎̏̍̔ ̟̘̌̏̑̏̄̑́̉̆̒̋̏̍̔̕̕ ̟̏̂̒̌̆̅̏̃́̎̉ ȾȾ ˜̑̏̂̌̆̍ ̜
̓̔̂̆̑̋̔̌̆̈́Ȣ ɀ 1990. - Ο ψȢ ɀ ˞ Ȣρω-21. 

2 ˘̏̍́̋̏ ˙Ȣ˕Ȣ ˟̔̂̆̑̋̔̌̆̈ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉ ̉ ̠̟̏̓̄̏́̉̆̚̚ ̆̄̏ ̜́̋̓̏̑̕Ȣ ɀ ̇ ̉̎̒̋ȡ ˎ̝̆̌́̑̔̒, 1985. - ˞ Ȣ ρρ-19. 
 
 

ˍȢːȢ ˕˞ˍ˒ˏˍȟ Ȣː˞Ȣ ˒˝˗˒˚˛ˏˍȟ ˞Ȣ˙Ȣ ˕˞ˍ˒ˏˍ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

 
˟ˍ˗˟˕˗ˍ ˘˒ˤ˒˚˕ˬ ˟ˠˎ˒˝˗ˠ̆ ˒˔ˍ ˘˒ː˗˕ˢ ˏ ˞˛ˤ˒˟ˍ˚˕˕ ˞˛ ˞˜˕ˑ 

 
˝̟̆̈̍̆ȡ ˪̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̉ ̜̝̃̇̉̃́̆̍̏̒̓ ̝̜̖̂̏̌̎ ̒ ̘̒̏̆̓́̎̎̏̊ ̐́̓̏̌̏̄̉̆̊ ̈́̃̉̒̉̓ ̏̓ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ̉ 
̏̒̌̏̇̎̆̎̉̊ ̗̝̏̓̑̉́̓̆̌̎̏ ̠̟̖̃̌̉̉̚ ̎́  ̘̓̆̆̎̉̆ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̗̐̑̏̆̒̒́Ȣ ˏ ̅́̎̎̏̍ ̘̋̌̉̎̉̆̒̋̏̍ ̟̎́̂̌̅̆̎̉̉  ̘̎́̌̉̉̆ ˞˜˕ˑ 
̏̒̌̏̇̎̉̌̏ ̘̓̆̆̎̉̆ ̓̔̂̆̑̋̔̌̆̈́ ̅̉̔̈̎̏̊̕̕ ̘̌̆̄̏̎̏̊ ̞̍̉̈̆̍̏̊̕ȟ ̘̌̆̄̏̎̏-̘̒̆̑̅̆̎̏̊ ̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓ȟ ̐̏̌̉̏̑̄́̎̎̏̊ 
̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓Ȣ ˚̜̆̏̅̎̏̋̑́̓̎̆ ̜̜̐̆̑̆̑̃ ̞̓̉̏̓̑̏̐̎̏̊ ̓̆̑́̐̉̉ ̃̒̌̆̅̒̓̃̉̆ ̒ ̜̔̒̓́̎̏̃̌̆̎̎̍̉  ̔ ̝̂̏̌̎̏̄̏ ̖̘̑̏̎̉̆̒̋̉̍  ˏː ˞ȟ 
̏̐̉̏̉̅̎̏̊  ̎́̑̋̏̍́̎̉̉ȟ ̖̘̑̏̎̉̆̒̋̏̄̏ ́̌̋̏̄̏̌̉̈̍́ ̐̑̉̃̆̌̉ ̋ ̌̆̋́̑̓̒̃̆̎̎̏̊ ̘̔̒̓̏̊̉̃̏̒̓̉Ȣ ˠ̘̜̠̉̓̃́ ̓́̋̏̆ ̙̏̓̎̏̆̎̉̆ ̋ 
̓̆̑́̐̉̉ȟ ̜̐̑̆̐́̑́̓ ς ̠̑̅́  ̎̆ ̘̝̎́̈̎́́̌̉̒ȟ ̝̂̏̌̎̏̍̔ ̝̐̑̏̃̏̅̉̌́̒ ̙̝̌̉ ̘̠̒̉̍̐̓̏̍́̓̉̆̒̋́ ̠̓̆̑́̐̉Ȣ ˜̘̑̉̉̎̏̊ ̒̍̆̑̓̉ ̔  ̝̂̏̌̎̏̄̏ 
̒ ̘̒̏̆̓́̎̎̏̊ ̐́̓̏̌̏̄̉̆̊ ̠̝̃̉̌́̒ ̠̐̏̌̉̏̑̄́̎̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ ̃ ̝̑̆̈̔̌̓́̓̆ ̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ̓̔̂̆̑̋̔̌̆̈́ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̘̜̃̓̏̑̉̎̍̉ ̗̠̉̎̆̋̉̍̉̕Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˞ ˜˕ˑȟ ̓̔̂̆̑̋̔̌̆̈ȟ ̞̠̓̉̏̓̑̏̐̎́ ̠̓̆̑́̐̉ 
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TACTICS OF TREATMENT OF PULMONARY TUBERCULOSIS IN COMBINATION WITH AIDS 

 
Resume: Pulmonary tuberculosis is complicated  by AIDS  with diffuse pulmonary emphysema, pulmonary heart failure, multiple organ 
failure. Repeated interruptions of treatment due to the established in patients with chronic VH C, opioid addiction, alcoholism led to drug 
sustainability. Given such an attitude to the therapy, drugs of 2d line not prescribed, patient had only symptomatic therapy. 
Keywords:  AIDS, tuberculosis, causal treatmen. 
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˓Ȣ˞Ȣ ˚ˠː˙ˍ˚˛ˏˍȟ ˎȢˍȢ ˝ˍ˙ˍ˔ˍ˚˛ˏˍ 

˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̄Ȣ ˍ̜̌̍́̓ȟ ˝˗ 
 

ˏ˕-ʕ˕˚ˡ˒˗ˣ˕ˬ ˕ ˞˟ˍ˝˒˚˕˒ 
ɉ˛ˎ˔˛˝Ɋ 

 
˜̜̙̏̃̆̎̉̆ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̇̉̈̎̉ ̐̑̉ ˏ˕ˤ-̗̉̎̆̋̉̉̕ȟ ̏̂̔̒̌̏̃̌̆̎̎̏̆ȟ ̃ ̓̏̍ ̘̉̒̌̆ȟ ̉ ́̎̓̉̑̆̓̑̏̃̉̑̔̒̎̏̊ ̓̆̑́̐̉̆̊ȟ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̜̙̐̏̃̆̎̎̏̊ ̘́̒̓̏̓̏̊ ̠̜̖̎̆̒̃̈́̎̎ ̒ ˏ˕ˤ ̟̖̒̏̐̔̓̒̓̃̔̉̚ ̈́̂̏̌̆̃́̎̉̊Ȣ ˚̜̆̋̏̓̏̑̆ ̂̏̌̆̈̎̉ ̐̏̇̉̌̏̄̏ ̃̏̈̑́̒̓́ ̔ 
ˏ˕ˤ ɀ ̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̟̟̠̎́̂̌̅́̓̒ ̝̙̑́̎̆ȟ ̘̆̍ ̔ ̗̌̉ ̂̆̈ ˏ˕ˤ-̗̉̎̆̋̉̉̕Ȣ ˞̘̠̉̓́̆̓̒ȟ ̘̓̏ ̞̓̏ Ⱥ̔̒̋̏̑̆̎̎̏̆ ̒̓́̑̆̎̉̆Ȼ ̃ 
̘̝̈̎́̉̓̆̌̎̏̊ ̒̓̆̐̆̎̉ ̠̒̃̈́̎̏ ̒ ̉̒̓̏̆̎̉̆̍̚ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ȟ ̜̃̈̃́̎̎̏̊ ̆̆ ̜̎̆̐̑̆̑̃̎̏̊ ̠̗̒̓̉̍̔̌̉̆̊ ̃̉̑̔̒̏̍ȟ ̉ ̠̃̌̏̓̆̋̔̉̍̚ 
̜̒̉̒̓̆̍̎̍ ̖̘̑̏̎̉̆̒̋̉̍ ̃̏̒̐́̌̆̎̉̆̍Ȣ ˕̠̍̍̔̎̎́ ̒̉̒̓̆̍́ ˏ˕ˤ ɀ ̗̜̖̉̎̉̉̑̏̃́̎̎̕ȟ ̓́̋̇̆ ̋́̋ ̉ ̗̌̉ ̐̏̇̉̌̏̄̏ ̃̏̈̑́̒̓́ȟ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̔̓̑́̓̏̊ ̑̆̄̆̎̆̑́̓̉̃̎̏̊ ̒̐̏̒̏̂̎̏̒̓̉ ̉ ̎́̋̏̐̌̆̎̉̆̍ ̟̖̒̓́̑̆̉̚ ˟-̋̌̆̓̏̋Ȣ ˜̠̑̆̅̒̓́̃̌̆̓ ̜̎̆̒̏̍̎̆̎̎̊ ̘̜̎́̔̎̊ 
̉̎̓̆̑̆̒ ̜̠̃̒̎̆̎̉̆ ̜̖̃̏̈̍̏̇̎ ̘̐̑̉̉̎ ̠̅̌ ̠̃̏̈̎̉̋̎̏̃̆̎̉ ̘̔̒̓̏̊̉̃̏̊ ̗́̋̓̉̃́̉̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̉ ̠̃̏̒̐́̌̆̎̉ȟ ̘̠̎́̉̎́ ̒ ̖̑́̎̎̉ 
̒̓́̅̉̊ ˏ˕ˤ-1-̗̉̎̆̋̉̉̕ȟ ́ ̓́̋̇̆ ̠̐̏̒̌̆̅̒̓̃̉ ̞̓̏̄̏ ̗̐̑̏̆̒̒́ ̎́ ̟̉̍̍̔̎̎̔ ̒̉̒̓̆̍̔ ̖̠̏̈̉̎́ ̉ ̆̄̏ ̝̈̅̏̑̏̃̆ ̃ ̘̅̏̌̄̏̒̑̏̎̏̊ 
̐̆̑̒̐̆̋̓̉̃̆Ȣ   
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˏ˕ˤ ɀ ̉ ̗̠̎̆̋̉̕ȟ ̉̍̍̔̎̏̒̓́̑̆̎̉̆ȟ ̖̘̑̏̎̉̆̒̋̏̆ ̃̏̒̐́̌̆̎̉̆ 
 
ˏ̃̆̅̆̎̉̆Ȣ ˛̂̆̐̑̉̈̎́̎̎̏̚ȟ ̘̓̏ ˏ˕ˤ-̗̠̉̎̆̋̉̕ ̠̠̠̃̌̆̓̒ 
̗̜̂̆̒̐̑̆̆̅̆̎̓̎̍ ̜̃̈̏̃̏̍ ̝̄̌̏̂́̌̎̏̊ ̒̉̒̓̆̍̆ 
̏̂̆̒̓̃̆̎̎̏̄̏̚ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉Ȣ˜̏̍̉̍̏ ̞̓̏̄̏ȟ ˏ˕ˤ-
̗̠̉̎̆̋̉̕ - ̞̓̏ ̆̆̚ ̝̜̔̎̉̋́̌̎̊ ̗̂̉̏̍̆̅̉̉̎̒̋̉̊ ̆̎̏̍̆̎̕ȟ 
̗̙̒̋̏̎̆̎̓̑̉̑̏̃́̃̉̊  ̃ ̒̆̂̆ ̜̒̌̏̇̎̊ ̋̏̍̐̌̆̋̒ 
̘̖̉̍̍̔̎̏̐́̓̏̌̏̄̉̆̒̋̉  ̉̈̍̆̎̆̎̉̊ȟ ̖̍̏̄̔̉̚ ̝̒̌̔̇̉̓ 
̝̟̍̏̅̆̌ ̠̅̌ ̘̠̉̈̔̆̎̉ ̗̐̑̏̆̒̒̏̃ȟ ̟̜̖̎́̂̌̅́̆̍ ̐̑̉ 
̒̓́̑̆̎̉̉Ȣ  ˕̗̍̍̔̎̏̅̆̉̉̓̕ȟ ̒ ̏̅̎̏̊ ̜̒̓̏̑̏̎ȟ ̉ ̗̠́̋̓̉̃́̉ 
̉̍̍̔̎̉̓̆̓́ȟ ̒ ̅̑̔̄̏̊ȟ ́ ̓́̋̇̆ ̗̜́̒̒̏̉̉̑̏̃́̎̎̆ ̒̏ 
̒̓́̑̆̎̉̆̍ ̜̍́̑̋̆̑ ̖̘̑̏̎̉̆̒̋̏̄̏ ̠̃̏̒̐́̌̆̎̉ ɀ ̃̒̆ ̞̓̏ 
̟̠̎́̂̌̅́̆̓̒ ̐̑̉ ˏ˕ˤ ɀ ̗̉̎̆̋̉̉̕Ȣ ˪̓̉ ̙̠̎́̑̔̆̎̉ ̟̓̑̆̂̔̓ 
̄̌̔̂̏̋̏̄̏ ̘̠̉̈̔̆̎̉ ̠̅̌ ̒̔̆̒̓̃̆̎̎̏̄̏̚ ̙̠̑́̒̉̑̆̎̉ ̙̖̎́̉ 
̐̑̆̅̒̓́̃̌̆̎̉̊ ̏ ̑̏̌̉ ̝̜̖̏̓̅̆̌̎ ́̋̓̏̑̏̃̕ ̉̍̍̔̎̉̓̆̓́ ̉ 
̖̘̑̏̎̉̆̒̋̏̄̏ ̠̃̏̒̐́̌̆̎̉ ̃ ̗̐̑̏̆̒̒̆ ̐̑̆̇̅̆̃̑̆̍̆̎̎̏̄̏ ̉ 
̔̒̋̏̑̆̎̎̏̄̏ ̠̒̓́̑̆̎̉̐̑̉ ̅́̎̎̏̊ ̗̉̎̆̋̉̉̕ȟ ́ ̓́̋̇̆ 
̆̒̓̆̒̓̃̆̎̎̏̄̏ ̠̒̓́̑̆̎̉ ̃ ̏̂̆̊̚ ̠̗̐̏̐̔̌̉̉Ȣ 

˕̗̠̎̓̆̄̑́̉ ̘̖̂̉̏̌̏̄̉̆̒̋̉ ̏̒̎̏̃ ̠̒̓́̑̆̎̉ ̒ ̂̉̏̌̏̄̉̆̊ ˏ˕ˤ 
ɀ ̗̉̎̆̋̉̉̕ ̘̝̐̏̈̃̏̌̉̓̐̏̌̔̉̓ ̜̎̏̃̆ ̜́̋̓̕ȟ ̜̋̏̓̏̑̆ 
̐̏̍̏̄̔ ̓ ̠̝̐̏̎̓ȟ ̘̐̏̆̍̔ ̟̌̅̉ ̟̒̓́̑̆̓ ̉ ̘̐̏̆̍̔ 
̠́̎̓̉̑̆̓̑̏̃̉̑̔̒̎́ ̠̓̆̑́̐̉ ɉˍ˝˟Ɋ ̎̆ ̒̐̏̒̏̂̎́ ̝̃̏̒̒̓́̎̏̃̉̓ 
̝̈̅̏̑̏̃̆Ȣ ˕̗̠̎̓̆̄̑́̉ ̞̖̓̉ ̖̅̃̔ ̗̅̉̒̉̐̌̉̎ ̍̏̇̆̓ ̝̒̓́̓ 
̏̒̎̏̃́̎̉̆̍ ̠̅̌ ̠̑́̈̃̉̓̉ ̗̜̖̉̎̎̏̃́̉̏̎̎ ̘̖̓̆̑́̐̆̃̓̉̆̒̋̉ 
̖̐̏̅̏̅̏̃ȟ ̏̅̉̎́̋̏̃̏ ̞̜̖̆̋̓̉̃̎̕̕ ̐̑̉ ˏ˕ˤ-̗̉̎̆̋̉̉̕ ̉ 
̒̓́̑̆̎̉̉ ̃ ̗̆̌̏̍Ȣ  
ˏ˕ˤ ɀ ̗̠̉̎̆̋̉̕ ̉ ̉̍̍̔̎̏̒̓́̑̆̎̉̆Ȣ˙̎̏̄̏̌̆̓̎̉̆  
̠̉̒̒̌̆̅̏̃́̎̉ ̐̏̈̃̏̌̉̌̉ ̠̝̐̏̎̓ ̜̒̌̏̇̎̆ ̖̜̍̆́̎̉̈̍ȟ 
̠̜̟̒̃̈̃́̉̆̚ ˏ˕ˤ ̗̟̉̎̆̋̉̕ ̒ ̎́̒̓̔̐̌̆̎̉̆̍ 
̗̉̍̍̔̎̏̅̆̉̉̓́̕Ȣ ˞̜́̍̍̉ ̝̜̔̎̅́̍̆̎̓́̌̎̍̉̕ 
̠̉̈̍̆̎̆̎̉̍̉ ̠̠̟̠̃̌̓̒ ̗̠̉̎̆̋̉̕ ̉ ̉̒̓̏̆̎̉̆̚ CD4+ T 
̋̌̆̓̏̋ ̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍Ȣ  ˜̏ ̍̆̑̆ ̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ 
ˏ˕ˤ ɀ ̗̉̎̆̋̉̉̕ ̘̉̒̌̏ CDτϹ ̋̌̆̓̏̋ ̠̒̎̉̇́̆̓̒ȟ ̘̐̑̉̆̍ 
̜̐̆̑̃̍̉ ̟̠̐̏̑́̇́̓̒ ̓̆ ̠̗̒̔̂̐̏̐̔̌̉̉CD4 (Th1)ȟ ̜̋̏̓̏̑̆ 
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̘̋̑̉̓̉̆̒̋̉ ̜̃́̇̎ ̠̅̌ ̠̏̑̍̉̑̏̃́̎̉̕ ̉̍̍̔̎̉̓̆̓́ ̋ 
̘̜̃̎̔̓̑̉̋̌̆̓̏̎̍ ̍̉̋̑̏̏̑̄́̎̉̈̍́̍ ɉˏ˕ˤȟ ̃ ̙̎́̆̍ 
̋̏̎̓̆̋̒̓̆Ɋɍρȟ ςɎȢ 
ˎ̜̌̏ ̐̏̋́̈́̎̏ȟ ̘̓̏ ˏ˕-ʕ̗̠̉̎̆̋̉̕ ̂̆̈ ̘̠̌̆̆̎̉ 
̜̐̑̆̏̂̑́̈̏̃̃́̆̓ ̟̉̍̍̔̎̎̔ ̒̉̒̓̆̍̔ ̍̏̌̏̅̏̄̏ ̘̆̌̏̃̆̋ ́  ̃
̟̉̍̍̔̎̎̔ ̒ ̉̒̓̆̍̔ 40-̌̆̓̎̆̄̏ ̉  ̒ ̙̓́̑̆ ̘ ̆̌̏̃̆̋́ɍσɎȢ 
˪̓̏ ̔̒̋̏̑̆̎̎̏ ̆ ̒̓́̑̆̎̉ ̆ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̜̠̎́̈̃́̆̓̒ 
̉̍̍̔̎̏̒̓́̑̆̎̉̆̍ ɉimmunosenescenceɊȢ ˕̍̍̔̎̏̒̓́̑̆̎̉̆ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̉̒̓̏̆̎̉̆̍̚ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ȟ 
̜̃̈̃́̎̎̏̊ ̆̆ ̜̎̆̐̑̆̑̃̎̏̊ ̠̗̒̓̉̍̔̌̉̆̊ȟ ̉ ̠̃̌̏̓̆̋̔̉̍̚ 
̜̒̉̒̓̆̍̎̍ ̃̏̒̐́̌̆̎̉̆̍ȟ ̜̋̏̓̏̑̆ ̟̐̑̆̅̑́̒̐̏̌́̄́̓ ̋ 
̟̒̏̐̔̓̒̓̃̔̉̍̚ ̠̈́̂̏̌̆̃́̎̉̍ ̉ ̠̟̐̏̃̌̆̎̉ ̐̑̉̈̎́̋̏̃ȟ 
̜̘̏̂̎̏ ̟̜̖̎́̂̌̅́̆̍ ̐ ̑̉ ̆̒̓̆̒̓̃̆̎̎̏̍ ̒ ̓́̑̆̎̉̉ɍτȟ υɎȢ 
˟̠̆̏̑̉ ̠̒̓́̑̆̎̉ ̎ ́̏̒̎̏̃̆ ̠̉̍̍̔̎̏̒̓́̑̆̎̉ ̠̏̋̔̒̉̑̔̆̓̒̕ ̃ 
̏̒̎̏̃̎̏̍ ̎́ ̅̆̊̒̓̃̉̉ ̃̉̑̔̒́ ̉ ̠̋́̇̆̓̒ ̂̏̌̆̆ 
̏̂̏̒̎̏̃́̎̎̏̊ȟ ̋̏̄̅́ ̘̝̑̆ ̉̅̆̓ ̏ ̘̜̖̎̆̌̆̆̎̎ ̝̜̖̂̏̌̎Ȣ˪̓́ 
̠̓̆̏̑̉ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̍̆̎̆̆ ̠̃̆̑̏̓̎̏̊̃ ̙̏̓̎̏̆̎̉̉ 
̗̐́̉̆̎̓̏̃ȟ ̘̟̖̐̏̌̔́̉̚ ˍ˝˟ȟ ̓́̋ ̋́̋ ˍ˝˟ ̝̃̆̒̍́ 
̞̆̋̓̉̃̎̏̕̕ ̠̃̏̒̐̏̌̎̆̓ ̘̋̏̌̉̆̒̓̃̏ #$τ Ϲ ̋̌̆̓̏̋ ̉ ̒̎̉̇́̆̓ 
̟̃̉̑̔̒̎̔ ̎́̄̑̔̈̋̔ ̅̏ ̆̅̃́ ̏̂̎́̑̔̇̉̃́̆̍̏̄̏ ̠̔̑̏̃̎ɍφɎȢ 
ˍ̗̜̒̒̏̉̉̑̏̃́̎̎̆ ̒ ̃̏̈̑́̒̓̏̍ ̠̈́̂̏̌̆̃́̎̉ ̔ ˏ˕ˤ ɀ 
̗̜̖̉̎̉̉̑̏̃́̎̎̕Ȣ ˚̠̆̒̍̏̓̑ ̎́ ̟̎̆̒̏̍̎̆̎̎̔ ̝̐̏̌̈̔ȟ 
̠̋̏̍̂̉̎̉̑̏̃́̎̎́ ˍ˝˟ ̎̆ ̃̏̒̒̓́̎́̃̌̉̃́̆̓ ̝̟̐̏̌̎̏̒̓ 
̝̈̅̏̑̏̃̆Ȣ ˝̠̅ ̞̘̖̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉ȟ ̘̖̋̌̉̎̉̆̒̋̉ ̉ 
̘̖̐́̓̏̄̆̎̆̓̉̆̒̋̉ ̜̖̅́̎̎ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̓̏̍ȟ ̘̓̏ ̔ ˏ˕ˤ 
ɀ ̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̗̌̉ȟ ̠̎̆̒̍̏̓̑ ̎́ ̘̟̐̏̌̔́̆̍̔ ˍ˝˟ȟ 
̜̙̃̆̑̉̒̋ ̜̖̏̐̑̆̅̆̌̆̎̎ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̃̏̈̑́̒̓̏̍ 
̈́̂̏̌̆̃́̎̉̊ȟ ̉ ̞̓̏̓ ̑̉̒̋ ̘̘́̒̓̉̎̏ ̏̂̔̒̌̏̃̌̆̎ 
̜̎̆̏̂̑́̓̉̍̍̉ ̗̜́̒̒̏̉̉̑̏̃́̎̎̍̉ ̒ ˏ˕ˤ 
̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̍̉ ̗̠̅̉̒̔̎̋̉̍̉̕ ɍχɎȢ ˜̏ ̍́̌̏ ̠̜̐̏̎̓̎̍ 
̐̏̋́ ̘̐̑̉̉̎́̍ ̠̏̇̉̅́̆̍́ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̇̉̈̎̉ 
̝̅̌̉̓̆̌̎̏ ̘̟̖̐̏̌̔́̉̚ˍ˝˟ ˏ˕ˤ ɀ̉ ̗̜̖̎̉̉̑̏̃́̎̎̕ 
̘̝̈̎́̉̓̆̌̎̏ ̘̋̏̑̏̆ȟ ̘̆̍ ̔ ̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ɍψȟ ωȟ ρπȟ ρρɎȢ 
˪̓́ ̂̏̌̆̆ ̠̋̏̑̏̓̋́ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̇̉̈̎̉ ̃ 
̘̝̈̎́̉̓̆̌̎̏̊ ̒̓̆̐̆̎̉ ̠̒̃̈́̎́ ̒ ̠̑̅̏̍ ̏̒̌̏̇̎̆̎̉̊ȟ ̎̆ 
̠̜̖̒̃̈́̎̎ ̒̏ ˞˜˕ˑȟ ̟̘̠̃̋̌́ ̘̒̆̑̅̆̎̏-̜̒̏̒̔̅̉̒̓̆ 
̠̈́̂̏̌̆̃́̎̉ȟ ̖̏̐̔̏̌̉ȟ ̠̈́̂̏̌̆̃́̎̉ ̘̐̆̆̎̉ȟ ̘̐̏̆̋ȟ ̋̏̒̓̎̏̊ 
̜̒̉̒̓̆̍ȟ ̜̎̆̊̑̏̋̏̄̎̉̓̉̃̎̆ ̙̠̎́̑̔̆̎̉Ȣ ˙̎̏̄̉̆ ̞̓̉ 
̠̏̒̌̏̇̎̆̎̉ ̘̜́̎́̌̏̄̉̎ ̜̓́̋̏̃̍ȟ ̜̋̏̓̏̑̆ ̟̟̠̎́̂̌̅́̓̒ ̔ 
̗̌̉ ̐̏̇̉̌̏̄̏ ̃̏̈̑́̒̓́Ȣ ˠ̘̜̠̉̓̃́ ̟̅̆̄̆̎̆̑́̓̉̃̎̔ ̐̑̉̑̏̅̔ 
̝̙̂̏̌̉̎̒̓̃́ ̉̈ ̞̖̓̉ ̈́̂̏̌̆̃́̎̉̊ȟ ̖̉ ̃̏̈̅̆̊̒̓̃̉̆ ̎́ 
̘̋́̆̒̓̃̏ ̇̉̈̎̉ ̉ ̗̔̎̋̉̉̕ ̒̉̒̓̆̍ ̏̑̄́̎̉̈̍́ ̍̏̇̆̓ ̜̝̂̓ 
̝̃̆̒̍́ ̝̜̒̆̑̆̈̎̍Ȣ  
˪̓̉ ̟̠̎́̂̌̅̆̎̉ ̜̃̈̃́̌̉ ̑́̒̓̔̆̆̚ ̂̆̒̐̏̋̏̊̒̓̃̏ ̐̏ ̐̏̃̏̅̔ 
̓̏̄̏ȟ ̘̓̏ ˏ˕ˤ-̗̜̉̎̉̉̑̏̃́̎̎̆̕ ̗̌̉́ ̜̐̏̅̃̆̑̇̆̎ 
̔̒̋̏̑̆̎̎̏̍̔ ̉̌̉ ̐̑̆̇̅̆̃̑̆̍̆̎̎̏̍̔ Ⱥ̟̒̓́̑̆̎̉ȻȢ ˪̓̏̓ ̎̆ 
̘̆̓̋̏ ̜̒̏̑̍̔̌̉̑̏̃́̎̎̊̕ ̘̋̌̉̎̉̆̒̋̉̊ ̗̒̆̎́̑̉̊ ̏̓̑́̇́̆̓ 
̒̌̏̇̎̏̆ ̠̒̏̒̓̏̎̉̆ȟ ̖̟̠́̑́̋̓̆̑̉̈̔̆̆̒̚ ̜̙̜̐̏̃̆̎̎̍ 
̂̑̆̍̆̎̆̍ ̟̖̒̏̐̔̓̒̓̃̔̉̚ ̈́̂̏̌̆̃́̎̉̊ȟ ̂̏̌̆̆ ̜̃̒̏̋̏̊ 
̝̟̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̗̜̖̓̑́̅̉̉̏̎̎ ́̋̓̏̑̏̃̕ 
̘̐̏̃̆̅̆̎̆̒̋̏̄̏ ̑̉̒̋́ ɉ̎́̐̑̉̍̆̑ȟ ̔̐̏̓̑̆̂̌̆̎̉̆ 
̎́̑̋̏̓̉̋̏̃Ɋȟ ̘̝̟̓̏̋̒̉̎̏̒̓ ̜̖́̎̓̉̑̆̓̑̏̃̉̑̔̒̎ ̐̑̆̐́̑́̓̏̃ 
̉ ̖̘̑̏̎̉̆̒̋̉̍ ̃̏̒̐́̌̆̎̉̆̍ȟ ̘̓̏̃ ̒̏̃̏̋̔̐̎̏̒̓̉ ̐̑̉̃̏̅̉̓ ̋ 
̗̝̜̔̎̋̉̏̎́̌̎̍̕ ̙̠̎́̑̔̆̎̉̍ ̉ ̂̏̌̆̆ ̜̃̒̏̋̏̊ȟ ̘̆̍ 
̝̏̇̉̅́̌̏̒ȟ ̠̝̟̔̈̃̉̍̏̒̓ ̋ ̒̓̑̆̒̒̏̑́̍ ̉̌̉ ̓̑́̃̍́̍ ɍρςɎȢ 
˙̠̎̏̄̉̆̉̒̒̒̌̆̅̏̃́̎̉ ̜̟̏̐̉̒̃́̓ ̂̏̌̆̆ ̜̃̒̏̋̉̊ ̝̔̑̏̃̆̎ 
̘̒̆̑̅̆̎̏ ɀ ̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ ɉ˞˞˔Ɋ̔ ˏ˕ˤ ɀ 
̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̟̌̅̆̊ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ 
̗̜̎̆̉̎̉̉̑̏̃́̎̎̍̉̕ ̗̌̉́̍̉ ̟̒̏̏̓̃̆̓̒̓̃̔̆̄̏̚ ̃̏̈̑́̒̓́ 
ɍρσɎȢ ˟́̋̉̆ ˏ˕ˤ-̗̜́̒̒̏̉̉̑̏̃́̎̎̆ ̜̂̉̏̍́̑̋̆̑ȟ ̋́̋ ̎́̅̉̑ 
#$τ Ϲ ˟-̋̌̆̓̏̋ ɉ̒́̍̏̆ ̎̉̈̋̏̆ ̖̉ ̘̋̏̌̉̆̒̓̃̏ ̈́ ̐̆̑̉̏̅ 
̗̉̎̆̋̉̉̕Ɋȟ ̘̉̒̌̏ ̝̜̖̐̑̏̋̒̉̍́̌̎ #$τ Ϲ ˟-̋̌̆̓̏̋ ̉ ̜̍́̑̋̆̑ 
̠̃̏̒̐́̌̆̎̉ȟ ̠̐̏̒̓̏̎̎̏ ̜̟̐̑̆̅̒̋́̈̃́̓ ̜̙̜̐̏̃̆̎̎̊ ̑̉̒̋ 
˞˞˔ȟ ̎̆̈́̃̉̒̉̍̏ ̏̓ ̖̅̑̔̄̉ ́̋̓̏̑̏̃̕ ɍρτȟ ρυɎȢ ˏ ̞̓̏̊ ̠̒̃̈̉ȟ 
̍̏̇̎̏ ̒ ̝̟̔̃̆̑̆̎̎̏̒̓ ̝̒̋́̈́̓ȟ ̘̓̏ ˏ˕ˤ-̗̠̉̎̆̋̉̕ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̜̙̐̏̃̆̎̎̏̍̔ ̑̉̒̋̔˞˞˔Ȣ 
˗̑̏̍̆ ̓̏̄̏ȟ ̟̔̌̅̆̊ȟ ̖̇̉̃̔̉̚ ̒ ˏ˕ˤ ɉ˘˓ˏɊȟ ̜̖̒̐̏̒̏̂̎ 
̝̅̌̉̓̆̌̎̏ ̝̋̏̎̓̑̏̌̉̑̏̃́̓ ˏ˕ˤ ɀ ̗̟̉̎̆̋̉̕ ̂̆̈ ̘̠̌̆̆̎̉ 
ɉ̓́̋ ̜̜̎́̈̃́̆̍̆ Ⱥ̞̜̌̉̓̎̆ ̜̋̏̎̓̑̏̌̆̑ȻɊȟ ̘́̆̚ȟ ̘̆̍ ̔ 
̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ̗̌̉ ̘́̎́̌̏̄̉̎̏̄̏ ̃̏̈̑́̒̓́ȟ 
̘̟̠̃̒̓̑̆́̓̒ ̠̈́̂̏̌̆̃́̎̉ ̒̏̎̎̏̊ ́̑̓̆̑̉̉ȟ̘̓̏ ̓́̋̇̆ 
̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̃̏̈̅̆̊̒̓̃̉̉ ˏ˕ˤ ɀ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ 
́̋̓̏̑̏̃̕ȟ ̜̖̎̆̈́̃̉̒̉̍ ̏̓ ̠̐̑̍̏̊ ̘̓̏̋̒̉̎̏̒̓̉ȟ ̜̃̒̏̋̏̊ 
̃̉̑̔̒̎̏̊ ̎́̄̑̔̈̋̉ ̉ ̜̃̑́̇̆̎̎̏̄̏ ̗̉̍̍̔̎̏̅̆̉̉̓́̕ ɍρφɎȢ 

˝̠̅ ̜̖̎̏̃ ̜̖̅́̎̎ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̓̏̍ȟ ̘̓̏ ˏ˕ˤ-
̗̠̉̎̆̋̉̕ ̗̠́̒̒̏̉̉̑̔̆̓̒ ̒ ̂̏̌̆̆ ̜̃̒̏̋̉̍ȟ ̘̆̍ ̝̏̇̉̅́̌̏̒ȟ 
̔̑̏̃̎̆̍ ̖̍̎̏̄̉ ̃̉̅̏̃ ̖̏̐̔̏̌̆̊ȟ ̎̆ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒̏ 
˞˜˕ˑȢ˪̓̏̓ ̑̉̒̋ ̏̒̏̂̆̎̎̏ ̘̏̆̃̉̅̆̎ ̠̅̌ ̎̆ ɀ ˞˜˕ˑ ̖̏̐̔̏̌̆̊ȟ 
̜̜̜̖̃̈̃́̆̍ȟ ̋́̋ ̘̟̒̉̓́̓ȟ ̖̘̑̏̎̉̆̒̋̏̊ ̗̉̎̆̋̉̆̊̕ ɉ̎́̐̑Ȣȟ 
̑́̋ ́̎̔̒́ȟ ̝̂̏̌̆̈̎ ˢ̏̅̇̋̉̎́ȟ ̑́̋ ̘̐̆̆̎̉Ɋȟ ̓̏̄̅́ ̋́̋ ̑̉̒̋ 
̖̏̐̔̏̌̆̊ ̖̅̑̔̄̉ ̗̌̏̋́̌̉̈́̉̊ ɉ̎́̐̑Ȣȟ ̖̌̆̄̋̉ȟ 
̝̋̏̌̏̑̆̋̓́̌̎̏̄̏ȟ ̜̍̆̌́̎̏̍Ɋ ̜̙̃̆ ̙̝̌̉ ̘̝̎̆̈̎́̉̓̆̌̎̏ 
[17, 18]. 
˪̓̏ ̂̏̌̆̆ ̜̠̃̒̏̋́ ̘́̒̓̏̓́ ̑́̋́ ̟̝̎́̂̌̅́̌́̒ ̅́̇̆̒̑̆̅̉ 
̗̐́̉̆̎̓̏̃ȟ ̝̅̌̉̓̆̌̎̏ ̘̙̖̐̏̌̔́̃̉ ˍ˝˟ȟ ̉ ̝̒̉̌̎̏ ̈́̃̉̒̆̌́ 
̏̓ ̒̓̆̐̆̎̉ ̗̉̍̍̔̎̏̅̆̉̉̓́̕ȟ ̠̏̐̑̆̅̆̌̆̍̏̄̏ ̐̏ ̘̋̏̌̉̆̒̓̃̔ 
#$τ Ϲ̋̌̆̓̏̋ ̃ ̗̐̑̏̆̒̒̆ ̓̆̑́̐̉̉ɍρωɎȢ ˜̝̏̒̋̏̌̋̔ ̒̐̆̋̓̑ 
̖̏̐̔̏̌̆̊  ̔ ˘˓  ˏ ̜̂ ̌ ̖̐̏̏̇ ̎ ́ ̓́̋̏̃̏̊  ̔ ̗̌̉ ̐̏̒̌̆ 
̗̓̑́̎̒̐̌́̎̓́̉̊ȟ ̜̂̌̏ ̜̃̒̋́̈́̎̏ ̐̑̆̅̐̏̌̏̇̆̎̉̆ȟ ̘̓̏ ˏ˕ˤ-
̗̠́̒̒̏̉̉̑̏̃́̎̎́ ̠̉̍̍̔̎̎́ ̗̠̅̉̒̔̎̋̉̕ ̍̏̇̆̓ ̜̝̂̓ 
̜̏̒̎̏̃̎̍ ́̋̓̏̑̏̍̕ȟ ̜̜̟̃̈̃́̉̍̚ ̟̌̂̏̊ ̜̘̜̉̈̂̓̏̎̊ ̑̉̒̋ 
̖̏̐̔̏̌̆̊ ɍςπɎȢ 
ˠ ̏̋̏̌̏ ρτϷ ˏ˕ˤ-̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̗̌̉ ̠̝̏̐̑̆̅̆̌̌̉̒ ̃̒̆ 
̜̐́̑́̍̆̓̑ ̖̑̔̐̋̏̒̓̉ɉÆÒÁÉÌÔÙɊ ɉ̠̒́̑̋̏̐̆̎̉ - ̠̐̏̓̆̑ 
̜̙̘̍̆̎̏̊ ̜̍́̒̒ȟ ̏̒̓̆̏̐̏̑̏̈ ̉ ̜̙̘̠̍̆̎́ ̝̒̌́̂̏̒̓Ɋȟ ̐̏ 
̝̙̍̆̎̆̊ ̍̆̑̆ȟ ̏̅̉̎ ̑́̈ ̃ ̗̐̑̏̆̒̒̆ ̠̉̒̒̌̆̅̏̃́̎̉Ȣˏ ̓̏ ̇̆ 
̠̃̑̆̍ȟ ̞̓̉ ̐̑̉̈̎́̋̉ ̘̝̃̒̓̑̆́̌̉̒ ̝̓̏̌̋̏ ̔ ςϷ 
̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ̗̌̉Ȣ ˝̉̒̋ ̜̂̌ ̜̒́̍̍ ̘̜̏̆̃̉̅̎̍ ̐̑̉ 
̅̌̉̓̆ ̝̌̎̏̊ ˏ˕ˤ-̗̉̎̆̋̉̉̕ ̉ ̠̠̘̐̑̆̅̏̐̑̆̅̆̌̌̒̋̏̌̉̆̒̓̃̏̍ 
̘̖̐̆̑̉̆̑̉̆̒̋̉̕ #$τ Ϲ ˟- ̋̌̆̓̏̋ ɉ̃ ̖̏̂̆̉ ̘̜̖̌̆̆̎̎ ̉ 
̘̜̖̎̆̌̆̆̎̎ ̖̄̑̔̐̐́Ɋ ɍςρɎȢ 
ˠ ˘˓ˏ ̓́̋̇̆ ̜̙̃̆ ̑̉̒̋ ̈́̂̏̌̆̃́̎̉̊ ̘̐̆̆̎̉ ̉ ̘̐̏̆̋ ̐̏ 
̟̒̑́̃̎̆̎̉ ̒ ̗̜̎̆̉̎̉̉̑̏̃́̎̎̍̉̕ ̗̌̉́̍̉ 
̟̒̏̏̓̃̆̓̒̓̃̔̆̄̏̚ ̃̏̈̑́̒̓́ɍςςȟ ςσɎ 
˝̝́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̏̒̓̆̏̐̆̎̉̉ ̉ ̏̒̓̆̏̐̏̑̏̈́ ̜̂̌́ ̃ ̓̑̉ 
̑́̈́ ̜̙̃̆̔ ˏ˕ˤ ɀ ̗̜̖̉̎̉̉̑̏̃́̎̎̕ȟ ̘̆̍ ̔ 
̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ̗̌̉ ̝̋̏̎̓̑̏̌̎̏̊ ̜̄̑̔̐̐ȟ ̓́̋̇̆ ̋́̋ 
̘́̒̓̏̓́ ̐̆̑̆̌̏̍̏̃ ɍςτȟ ςυɎȢ ˞̓̏̊̋̏̆ ̃̏̒̐́̌̆̎̉̆ȟ 
̖̠̟̠̒̏̑́̎̆̆̒̚ ̠̎̆̒̍̏̓̑ ̎́ ˍ˝˟ȟ ̍̏̇̆̓ ̜̝̂̓ ̘̐̑̉̉̎̏̊ 
̂̏̌̆̈̎̉ ̋̏̒̓̆̊Ȣ ˜̏̋́̈́̎́ ̗̗̠́̒̒̏̉́̉ ̖̍̎̏̄̉ ̍́̑̋̆̑̏̃ 
̠̃̏̒̐́̌̆̎̉ ̒ ̝̟̂̏̌̆̈̎ ̋̏̒̓̆̊ ̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ̗̌̉Ȣ 
ˠ̝̑̏̃̆̎ ̞̖̓̉ ̍́̑̋̆̑̏̃ ̜̙̐̏̃̆̎ ̓́̋̇̆ ̐̑̉ ˏ˕ˤ-
̗̉̎̆̋̉̉̕ɍςφɎȢ ˑ̑̔̄̉̆ ̜́̋̓̏̑̕ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̘̝̓̏̋̒̉̎̏̒̓ 
̜̖́̎̓̉̑̆̓̑̏̃̉̑̔̒̎ ̐̑̆̐́̑́̓̏̃ ̉ ̗̅̆̉̉̓̕ ̃̉̓́̍̉̎́ D, 
̓́̋̇̆ ̍̏̄̔̓ ̝̃̎̏̒̉̓ ̟̒̃̏ ̌̆̐̓̔ ̃ ̠̈́̂̏̌̆̃́̎̉ ̋̏̒̓̆̊Ȣ 
ˏ˕ˤ ɀ ̗́̒̒̏̉̉̑̏̃́̎̎̏̆ ̃̏̒̐́̌̆̎̉̆ ̘̠̒̉̓́̆̓̒ ̜̄̌́̃̎̍ 
́̋̓̏̑̏̍̕ ̈́̂̏̌̆̃́̎̉̊ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ 
ɉˣ˚˞ɊȢ ˪̠̆̋̓̉̃̎́̕̕ ˍ˝˟ ̐̑̆̅̔̐̑̆̇̅́̆̓ ̉ ̎̆̑̆̅̋̏ 
̐̏̅̃̆̑̄́̆̓ ̏̂̑́̓̎̏̍̔ ̟̑́̈̃̉̓̉ ̞̓̏̓ ̗̐̑̏̆̒̒ȟ ̎̏ 
̘̜̏̒̓́̓̏̎̆ ̠̠̃̌̆̎̉ ̘́̒̓̏ ̖̠̟̠̒̏̑́̎̓̒ ɍςχȟ ςψɎȢ ˛̅̎̉̍ ̉̈ 
̎́̉̂̏̌̆̆ ̜̖̒̐̏̑̎ ̃̏̐̑̏̒̏̃ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̗̍̆̅̉̉̎̆ ˏ˕ˤ 
̠̠̠̃̌̆̓̒ ̃̏̐̑̏̒ ̏ ̓̏̍ȟ ̟̠̎́̂̌̅́̆̓̒ ̌̉ ̞̓̏̓ ̜̜̎̆̐̑̆̑̃̎̊ 
̜̎̆̄́̓̉̃̎̊ ̗̐̑̏̆̒̒̉̈-̈́ ̘̎̆̅̏̒̓́̓̏̎̏̄̏ ̠̐̑̏̎̉̋̎̏̃̆̎̉ 
̜̖̎̆̋̏̓̏̑ ̌̆̋́̑̒̓̃ ̃ ˣ˚˞ ɉ̠̠̐̏̈̃̏̌ȟ ̓́̋̉̍ ̏̂̑́̈̏̍ȟ 
̗̟̑̆̐̌̉̋́̉ ̃̉̑̔̒́Ɋȟ ̉̌̉ ̏̎ ̠̒̃̈́̎ ̒ ̘̜̏̒̓́̓̏̎̍ 
̃̏̒̐́̌̆̎̉̆̍ɍςωȟ σπɎȢ 
˕̠̈̍̆̎̆̎̉ ̃ ̒̉̒̓̆̍̆ ˟ ɀ ̋̌̆̓̏̋Ȣ ˜̏ ̜̅́̎̎̍ 
̖̍̎̏̄̉̉̒̒̌̆̅̏̃́̓̆̌̆̊ȟ́̎̏̍́̌̉̉ ˟-̋̌̆̓̏̋ȟ ̠̜̒̃̈́̎̎̆ ̒̏ 
̒̓́̑̆̎̉̆̍ȟ ̘̜́̎́̌̏̄̉̎ ̓̆̍ȟ ̜̋̏̓̏̑̆ ̝̏̂̎́̑̔̇̉̃́̌̉̒ ̐̑̉ 
̘̎̆̌̆̆̎̎̏̊ ˏ˕ˤ-̗̉̎̆̋̉̉̕ɍσρȟ σςȟ σσɎȢ ˘˓ˏȟ ̎̆ ̘̟̐̏̌̔́̉̆̚ 
̟̓̆̑́̐̉ȟ ̉ ̜̐̏̇̉̌̆ ̗̜̎̆̉̎̉̉̑̏̃́̎̎̆̕ ̗̌̉́ ̘́̒̓̏ ̟̉̍̆̓ 
̎̉̈̋̉̆ ̙̠̒̏̏̓̎̏̆̎̉ #$τ Ⱦ #$ψ ̋̌̆̓̏̋ȟ ̜̎́̉̃̎̆ ̋̌̆̓̋̉ Ⱦ 
̋̌̆̓̋̉ ̠̐́̍̓̉ȟ ̒̎̉̇̆̎̉̆ ̑̆̐̆̑̓̔́̑́ ˟-̋̌̆̓̏̋ȟ ̜̒̎̉̇̆̎̎̊ 
̏̓̃̆̓ ̎́ ̗̜̃́̋̉̎ ̉ ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ #$υχ Ϲ #$ςψ- #$ψ Ϲ ˟-
̋̌̆̓̏̋ ɍσσȟ στȟ συɎȢ  
˞̝̓̆̐̆̎ȟ ̅̏ ̋̏̓̏̑̏̊ ̘̠̅̏̌̄̏̒̑̏̎́ ˍ˝˟ ̠̍̆̎̆̓ ̞̓̉ 
̠̜̒̃̈́̎̎̆ ̒ ˏ˕ˤ̠̉̈̍̆̎̆̎̉ ̃ ̒̉̒̓̆̍̆ 4 ɀ ̋̌̆̓̏̋ȟ ̠̠̠̃̌̆̓̒ 
̐̑̆̅̍̆̓̏̍ ̠̐̏̒̓̏̎̎̏̄̏ ̘̠̉̈̔̆̎̉Ȣ ˙̎̏̄̉̆ ̉̈ ̖́̑́̋̓̆̑̉̒̓̉̋ 

-˟̋̌̆̓̏̋ȟ ̠̜̖̒̃̈́̎̎ ̒ ̉̍̍̔̎̏̒̓́̑̆̎̉̆̍ȟ ̃ ̓̏̍ ̘̉̒̌̆ 
̗̠̅̉̒̔̎̋̉̕ ̓̉̍̔̒́ȟ ̗̠́̋̓̉̃́̉ ˟-̋̌̆̓̏̋ ̉ ̜̒̎̉̇̆̎̎̊ 
̜̑̆̄̆̎̆̑́̓̉̃̎̊ ̗̐̏̓̆̎̉́̌ ˟-̋̌̆̓̏̋ȟ ̂̏̌̆̆ ̜̑́̒̐̑̏̒̓̑́̎̆̎ 
̒̑̆̅̉ ̗̌̉ȟ ̔ ̜̖̋̏̓̏̑ ̘̉̒̌̏ #$τ Ϲ ˟-̋̌̆̓̏̋ ̎̆ ̜̃̑̏̒̌̏ 
̒̔̆̒̓̃̆̎̎̏̚ ̃ ̝̑̆̈̔̌̓́̓̆ ̓̆̑́̐̉̉ȟ ̘̆̍ ̒̑̆̅̉ ̖̓̆ȟ ̔ 
̘̋̏̄̏̋̏̌̉̆̒̓̃̏ #$τ Ϲ 4 ̋̌̆̓̏̋ ̅̏̒̓̉̄̌̏ ̝̎̏̑̍́̌̎̏̄̏ 
̠̔̑̏̃̎ɍσφȟ σχȟ σψɎȢ 
˜̝̏̒̋̏̌̋̔ ̎̉̈̋̏̆ ̘̉̒̌̏ CDτ Ϲ ˟-̋̌̆̓̏̋ȟ ̠̎̆̒̍̏̓̑ ̎́ 
̟̐̑̏̃̏̅̉̍̔ ˍ˝˟ȟ ̠̠̠̃̌̆̓̒ ̠̜̐̏̒̓̏̎̎̍ ̝̜̐̑̏̋̒̉̍́̌̎̍ 
̐̑̆̅̉̋̓̏̑̏̍ ̠̎̆̒̃̈́̎̎̏̊ ̒̏ ˞˜˕ˑ ̝̟̈́̂̏̌̆̃́̆̍̏̒̓ȟ ̍̏̇̎̏ 
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̝̐̑̆̅̐̏̌̏̇̉̓ȟ ̘̓̏ ˏ˕ˤ-̗́̒̒̏̉̉̑̏̃́̎̎̏̆̉̍̍̔̎̏̒̓́̑̆̎̉̆ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̠̐̏̒̓̏̎̎̏̍̔ ̗̉̍̍̔̎̏̅̆̉̉̓̔̕ ̉ ̑́̎̎̆̍̔ 
̘̎́́̌̔ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̃̏̈̑́̒̓̏̍ ̈́̂̏̌̆̃́̎̉̊ɍσωɎȢ  
˗̘̌̉̎̉̆̒̋̏̆ ̘̈̎́̆̎̉̆ ̠̉̍̍̔̎̏̒̓́̑̆̎̉ ̘́̒̓̏ ̠̠̏̐̑̆̅̆̌̆̓̒ 
̐̏ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̏̓̃̆̓́ ̎́ ̗̜̃́̋̉̎Ȣ ˪̠̆̋̓̉̃̎́̕̕ ˍ˝˟ 
̘̙̔̌̔́̆̓ ̏̓̃̆̓ ̎́ ̗̃́̋̉̎̔ȟ ̎̏ ̘̜̏̒̓́̓̏̎̆ ̜̅̆̆̋̓̕ 
̟̠̏̒̓́̓̒ȟ ̏̒̏̂̆̎̎̏ ̆̒̌̉ ̠̓̆̑́̐̉ ̘̝̎́́̌́̒ ̐̏̈̅̎̏Ȣ 
˚́̐̑̉̍̆̑ȟ ̔ ςω ̝̅̌̉̓̆̌̎̏ ̘̜̖̌̆̆̎̎ ̗̐́̉̆̎̓̏̃ ̒ ̜̃̒̏̋̉̍ 
̘̉̒̌̏̍ #$τ ˟-̋̌̆̓̏̋ȟ ̜̌̉̍̏̐̑̏̌̉̆̑́̓̉̃̎̊̕̕ ̏̓̃̆̓ ̎́ 
+,(ȟ ̠̘̜̒̓̏̌̂̎̎̊ ̉ ̜̅̉̓̆̑̉̊̎̊̕ ́̎́̓̏̋̒̉̎ ̜̂̌ ̎̉̇̆ȟ ̘̆̍ 
̔ ˏ˕ˤ-̒̆̑̏̎̆̄́̓̉̃̎̏̄̏ ̠̋̏̎̓̑̏̌ ̉ ̈́̃̉̒̆̌ ̏̓ #$τ ̎́̅̉̑̉ 
̗̐̑̏̆̎̓́ #$ςψ-#$τ Ϲ ˟-̋̌̆̓̏̋ ɉ̎̏ ̎̆ ̘̋̏̌̉̆̒̓̃̏̍ #$τ 
̋̌̆̓̏̋ ̎́ ̍̏̍̆̎̓ ̠̏̂̒̌̆̅̏̃́̎̉Ɋ ɍτπɎȢ 
˞̎̉̇̆̎̉̆ ̒̐̏̒̏̂̎̏̒̓̉ ˟-̋̌̆̓̏̋ ̋ ̗̑̆̄̆̎̆̑́̉̉ ̠̠̠̃̌̆̓̒ 
̆̆̚ ̏̅̎̏̊ ̝̟̏̒̏̂̆̎̎̏̒̓ȟ ̏̂̆̊̚ ̠̅̌ ˏ˕ˤ-̗̉̎̆̋̉̉̕ ̉ 
̐̏̇̉̌̏̄̏ ̃̏̈̑́̒̓́Ȣ ˜̟̠̑̏̄̑̆̒̒̉̑̔́̚ ̠̐̏̓̆̑ 
̞̘̖̄̆̍̏̐̏̓̉̆̒̋̉ ̋̌̆̓̏̋-̙̐̑̆̅̆̒̓̃̆̎̎̉̋̏̃ ̈́ ̘̒̆̓ 
̘̑̆̈̍̆̑̎̏̄̏ ̏̂̏̑̏̓́ ˟-̋̌̆̓̏̋ȟ ̠̐̏̃̑̆̇̅̆̎̉ ̜̍̉̋̑̏̒̑̆̅ȟ 
̠̃̏̈̅̆̊̒̓̃̉ ̝̏̋̉̒̌̉̓̆̌̎̏̄̏ ̒̓̑̆̒̒́ ̉ ̠̎́̋̏̐̌̆̎̉ 
̘̖̄̆̎̆̓̉̆̒̋̉ ̉ ̞̘̖̐̉̄̆̎̆̓̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ȟ ̠̠̠̃̌̆̓̒ȟ 
̠̃̆̑̏̓̎̏ȟ ̜̏̒̎̏̃̎̍ ́̋̓̏̑̏̍̕ ̆̒̓̆̒̓̃̆̎̎̏̄̏ ̗̐̑̏̆̒̒́ 
̠̒̓́̑̆̎̉ ɍτρɎȢ ˗̘̌̆̓̏̎̏̆ ̒̓́̑̆̎̉̆ ̉̌̉ ́̐̏̐̓̏̈ ̘́̒̓̏ 
̠̠̟̠̃̌̓̒ ̘̜̋̏̎̆̎̍ ̝̑̆̈̔̌̓́̓̏̍ ̞̓̏̄̏ ̗̐̑̏̆̒̒́ ɍτςɎȢˏ˕ˤ 
̍̏̇̆̓ ̜̝̂̓ ̃ ̠̒̏̒̓̏̎̉̉ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̗̝̉̎̉̉̑̏̃́̓̕ 
̜̋̑̏̃̆̓̃̏̑̎̆ ̜̒̓̃̏̌̏̃̆ ̋̌̆̓̋̉ ̉̌̉ ̎̆̄́̓̉̃̎̏ ̠̝̐̏̃̌̉̓ ̎́ 
̖̉ ̗̟̔̎̋̉̕ ̈́ ̘̒̆̓ ̠̉̒̓̏̆̎̉̚ ̉ Ⱦ ̉̌̉ ̍̆̒̓̎̏̄̏ 
̠̐̏̃̑̆̇̅̆̎̉ ̠̍̉̋̑̏̏̋̑̔̇̆̎̉ ̜̖̒̓̃̏̌̏̃ ̋̌̆̓̏̋ ɍτσɎ 
ˑ̃̏̊̎̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̠̒̓́̑̆̎̉ ̉ ˏ˕ˤ ̎́ ̞̘̄̆̍̏̐̏̓̉̆̒̋̉̆ 
̜̒̓̃̏̌̏̃̆ ̋̌̆̓̋̉ ̍̏̇̆̓ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̟̏̑̍̉̑̏̃́̎̉̕ 
̖̍̎̏̄̉ ́̋̓̏̑̏̃̕ȟ ̠̜̖̒̃̈́̎̎ ̒ ̉̍̍̔̎̏̒̓́̑̆̎̉̆̍ȟ ̟̘̠̃̋̌́ 
̒̎̉̇̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̜̖̎́̉̃̎ ˟-̋̌̆̓̏̋ ̉ ̗̐̑̏̌̉̆̑́̉̉̕ ˟-
̋̌̆̓̏̋ȟ ́ ̓́̋̇̆ ̒̐̏̒̏̂̎̏̒̓̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̞̆̋̓̉̃̎̏̕̕ 
̝̑̆́̄̉̑̏̃́̓ ̎́ ̗̗̟̃́̋̉̎́̉ ̉ ̗̉̎̆̋̉̉̕Ȣ ˜̏̇̉̌̏̊ ̃̏̈̑́̒̓ ̉ 
ˏ˕ˤ ̗̠̉̎̆̋̉̕ ̠̜̒̃̈́̎ ̒ ̐̑̏̄̑̆̒̒̉̃̎̏̊ ̉ȟ ̃̏̈̍̏̇̎̏ȟ 
̎̆̏̂̑́̓̉̍̏̊ ̐̏̓̆̑̆̊ ̗̔̎̋̉̉̕ ̓̉̍̔̒́ȟ ̘̓̏ ̜̜̃̈̃́̆̓ 
̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̆ ̗̅̉̒̔̎̋̉̉̕ ɉ̃ ̓̏̍ ̘̉̒̌̆ȟ ̖̘̑̏̎̉̆̒̋̏̆ 
̃̏̒̐́̌̆̎̉̆Ɋ ̉ ̑́̈̃̉̓̉̆ ̖̍̎̏̄̉ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ 
̃̏̈̑́̒̓̏̍ ̈́̂̏̌̆̃́̎̉̊ ɍτσȟ ττɎ 
ˢ̘̑̏̎̉̆̒̋̏̆ ̃̏̒̐́̌̆̎̉̆ ̉ ˏ˕ˤȢ ˕̠̍̆̆̓̒ ̝̠̒̉̌̎́ 
̗̠́̒̒̏̉́̓̉̃̎́ ̠̝̒̃̈ ̍̆̇̅̔ ̖̘̑̏̎̉̆̒̋̉̍ ̃̏̒̐́̌̆̎̉̆̍ ̉ 
̑́̈̃̉̓̉̆̍ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̉ ̒̍̆̑̓̎̏̒̓̉ ̜̖̐̏̇̉̌ ̟̌̅̆̊ ̉ 
̗̌̉ ̒ ˏ˕ˤ-̗̉̎̆̋̉̆̊̕Ȣ ˚̘̠̆̌̆̆̎̎́ ˏ˕ˤ-̗̠̉̎̆̋̉̕ 
̗̠́̒̒̏̉̉̑̔̆̓̒ ̒ ̘̎́̌̉̉̆̍ ̠̐̏̒̓̏̎̎̏̄̏ ̠̃̏̒̐́̌̆̎̉ȟ 
̠̏̐̑̆̅̆̌̆̍̏̄̏ ̐̏ ̟̖̔̑̏̃̎̓́̋̉ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ȟ 
̋́̋ ),-ρɼȟ ),-φȟ 4.&Ȣ˞̜̟̠̃̆̑̓̃́́̚ ̒̉̒̓̆̍́ ̋̑̏̃̉ ̓́̋̇̆ 
̠́̋̓̉̃̉̑̔̆̓̒ ɍτυɎȢ 
ˎ̝̙̏̌̉̎̒̓̃̏ ̉̈ ̞̖̓̉ ̍́̑̋̆̑̏̃ ̠̃̏̒̐́̌̆̎̉ ̟̠̒̎̉̇́̓̒ ̃ 
̝̑̆̈̔̌̓́̓̆ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̊ ˍ˝˟ȟ ̘̓̏ ̜̔̋́̈̃́̆̓ ̎́ ̓̏ȟ ̘̓̏ 
̠́̋̓̉̃̎́ ̗̠̑̆̐̌̉̋́̉ ˏ˕ˤȟ ̠̐̑̍̏ ̉̌̉ ̋̏̒̃̆̎̎̏ȟ 
̏̓̃̆̓̒̓̃̆̎̎́ ̈́ ̞̓̔ ̝̟̃̏̒̐́̌̉̓̆̌̎̔ ̗̟̑̆́̋̉Ȣ ˛̅̎́̋̏ 
̒̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̝̔̑̏̃̆̎ ̠̃̏̒̐́̌̆̎̉ȟ ̠̜̏̐̑̆̅̆̌̆̍̊ ̒ 
̝̟̐̏̍̏̚ ),-φȟ ˞-̑̆́̋̓̉̃̎̏̄̏ ̂̆̌̋́ȟ ̗̉̒̓́̓̉̎́˞- ̉ $-
̅̉̍̆̑̏̃ȟ̠̏̒̓́̆̓̒ ̜̙̜̐̏̃̆̎̎̍ȟ ̠̎̆̒̍̏̓̑ ̎́ 
̝̐̑̏̅̏̌̇̉̓̆̌̎̏̆ ̉ȟ ̃̏̈̍̏̇̎̏ȟ ̐̏̌̎̏̆ ̐̏̅́̃̌̆̎̉̆ 
̗̑̆̐̌̉̋́̉̉ ˏ˕ˤ ̎́ ̏̎̆̕ ˍ˝˟Ȣ 
˪̓̏ ̒̓̏̊̋̏̆ ̃̏̒̐́̌̆̎̉̆ ̃̏ ̠̃̑̆̍ ̓̆̑́̐̉̉ȟ ̠̃̆̑̏̓̎̏ȟ 
̜̃̈̃́̎̏ ̠̑̅̏̍ ́̋̓̏̑̏̃̕ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̟̠̐̑̏̅̏̌̇́̆̊̒̚ 
̗̐̑̏̅̔̋̉̆̊ ˏ˕ˤ ɉ̆̒̌̉ ̎̆ ̗̑̆̐̌̉̋́̉̆̊ ˏ˕ˤɊȟ ̘̔̃̆̌̉̆̎̉̆̍ 
̎́̄̑̔̈̋̉ ÃÏ - ̐́̓̏̄̆̎́̍̉ ɉ̃ ̘́̒̓̎̏̒̓̉ȟ ̗̉̓̏̍̆̄́̌̏̃̉̑̔̒́̍̉ 
- ˣ˙ˏȟ ̎̏ȟ ̠̃̆̑̏̓̎̏ȟ ̉ ̅̑̔̄̉̍̉ ̃̉̑̔̒́̍̉ ̄̆̑̐̆̒́Ɋȟ 
̗̖̓̑́̎̒̌̏̋́̉̆̊̌̉̐̏̐̏̌̉̒́́̑̉̅́ ̘̆̑̆̈ ̟̐̏̃̑̆̇̅̆̎̎̔ 
̟̒̌̉̈̉̒̓̔ ̙̘̋̉̆̎̉̋́ȟ ̐̏̓̆̑̆̊ ̠̜̖̑̆̄̔̌̓̏̑̎˟ - ̋̌̆̓̏̋ ̉ 
̖̅̑̔̄̉ ̠̜̖̉̍̍̔̎̏̑̆̄̔̌̓̏̑̎̋̌̆̓̏̋ ̉ ̜̎̆̏̂̑́̓̉̍̍ 
̉̂̑̏̈̏̍̕ ̓̉̍̔̒́ ̉ ̌̉̍̏̉̅̎̏̊̕ ̜̉̎̑́̒̓̑̔̋̓̔̑̕ɍρȟ τφȟ τχȟ 
48]. 
ˢ̘̑̏̎̉̆̒̋̉̆ ̜̃̉̑̔̒̎̆ ̗̉̎̆̋̉̉̕ȟ ̜̜̜̃̈̃́̆̍̆ ̃̉̑̔̒̏̍ 
̄̆̑̐̆̒́ ̉ ̃̉̑̔̒́̍̉ ̄̆̐́̓̉̓̏̃ȟ ̠̠̟̠̃̌̓̒ ̃́̇̎̏̊ ̘̐̑̉̉̎̏̊ 
̞̓̏̄̏ ̟̐̆̑̒̉̒̓̉̑̔̆̄̏̚ ̠̃̏̒̐́̌̆̎̉ ̃ ̖̏̂̆̉ ̖̄̑̔̐̐́Ȣ ˣ˙ˏ 
̐̑̉̃̏̅̉̓ ̋ ̐̏̇̉̈̎̆̎̎̏̊ ́̎̓̉̄̆̎̎̏̊ ̠̗̒̓̉̍̔̌̉̉ ̉ 
̃̏̈̍̏̇̎̏̍̔ ̠̟̐̏̃̌̆̎̉ ̘̔̃̆̌̉̆̎̎̏̄̏ ̘̋̏̌̉̆̒̓̃́ ̖̙̏̑̏̏ 
̗̜̖̅̉̆̑̆̎̉̑̏̃́̎̎̕̕ȟ ́̐̏̐̓̏̈-̜̖̑̆̈̉̒̓̆̎̓̎ȟ ̟̖̒̓́̑̆̉̚ ˟-
̋̌̆̓̏̋ ̒ ̘̜̏̄̑́̎̉̆̎̎̍ ̜̐̑̏̌̉̆̑́̓̉̃̎̍̕ ̗̐̏̓̆̎̉́̌̏̍ 
[49, 50]. 
˗̘̜̏̎̆̎̍ ̝̑̆̈̔̌̓́̓̏̍ ̞̓̏̄̏ ̗̐̑̏̆̒̒́ ̠̠̠̃̌̆̓̒ 
̏̑̍̉̑̏̃́̎̉̆̕ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̒ ̘̏̄̑́̎̉̆̎̎̏̊ 

̝̟̒̐̏̒̏̂̎̏̒̓ ̝̑́̒̐̏̈̎́̃́̓ ̜̎̏̃̆ ̜́̎̓̉̄̆̎ ̉ȟ 
̝̒̌̆̅̏̃́̓̆̌̎̏ȟ ̝̐̑̆̅̏̓̃̑́́̓̚ ̠̈́̂̏̌̆̃́̎̉Ȣ ˚̘́̌̉̉̆ 
̝̖̎̆̒̋̏̌̋̉ ̜̖̐́̓̏̄̆̎̎ ́̋̓̏̑̏̃̕ ̂̏̌̆̆ ̑́̒̐̑̏̒̓̑́̎̆̎̏ ̔ 
̟̌̅̆̊ ̒ ˏ˕ˤȟ ̞̓̉ ̋̏-̜̐́̓̏̄̆̎ ̠̐̑̉̃̏̅̓ ̋ ̜̐́̄̔̂̎̍ 
̘̉̍̍̔̎̏̌̏̄̉̆̒̋̉̍ ̉ ̘̋̌̉̎̉̆̒̋̉̍ ̠̐̏̒̌̆̅̒̓̃̉̍ ̐̑̉ ˏ˕ˤ-
̗̉̎̆̋̉̉̕ ɍυρȟ υςɎȢ ˏ ̞̓̏̊ ̠̒̃̈̉ ̠̋́̇̆̓̒ ̜̑́̈̔̍̎̍ 
̝̐̑̆̅̐̏̌̏̇̉̓ȟ ̘̓̏ ̋̏ - ̗̉̎̆̋̉̉̕ ̍̏̄̔̓ ̝̃̎̏̒̉̓ ̒̃̏̊ ̃̋̌́̅ 
̃ ̒̉̎̅̑̏̍ ͼ̔̒̋̏̑̆̎̎̏̄̏ ̠̒̓́̑̆̎̉ͼȟ ̘̓̏ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ 
̟̠̎́̂̌̅́̆̓̒ ̔ ˏ˕ˤ-̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̗̌̉ ɍυσɎȢ  
˞̠̃̈̉Ⱥˏ˕ˤ-̗̠̉̎̆̋̉̕ ̉ ̃̏̒̐́̌̆̎̉̆Ȼ ̉ Ⱥ̐̏̇̉̌̏̊ ̃̏̈̑́̒̓ ̉ 
̃̏̒̐́̌̆̎̉̆Ȼ ̟̉̍̆̓ ̍̎̏̄̏ ̏̂̆̄̏̚Ȣ ˑ̝̆̊̒̓̃̉̓̆̌̎̏ȟ ̍̎̏̄̉̆ 
̉̈ ̍́ ̑̋̆̑̏̃ȟ ̠̜̏̐̑̆̅̆̌̆̍̆ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̐̑̉ ˏ˕ˤ ɀ 
̗̉̎̆̋̉̉̕ȟ ̜̂̌̉ ̜̃̐̆̑̃̆ ̘̜̉̈̔̆̎ ̃ ̋̏̄̏̑̓̆  ̜̖̐̏̇̉̌ 
̟̌̅̆̊ [54, 55]. 
˙̎̏̄̉̆ ̖̜̍̆́̎̉̈̍ȟ ̘̟̠̒̉̓́̉̆̒̚ ̘̐̑̉̉̎̎̏ ɀ 
̗̜́̒̒̏̉̉̑̏̃́̎̎̍̉ ̒ ̃̏̒̐́̌̆̎̉̆̍ ̐̑̉ ˏ˕ˤ - ̗̉̎̆̋̉̉̕ȟ 
̓́̋̇̆ ̘̐̑̉̉̎̎̏ ɀ ̗̜́̒̒̏̉̉̑̏̃́̎ ̒ ̃̏̒̐́̌̆̎̉̆̍ȟ 
̎́ ̟̜̂̌̅́̆̍̍ ̐̑̉ ̒̓́̑̆̎̉̉ ɍρɎȢ˞̉̌́ ̠̒̃̈̉ ̍̆̇̅̔ 
̜̏̐̑̆̅̆̌̆̎̎̍̉ ̍́̑̋̆̑́̍̉ ̠̃̏̒̐́̌̆̎̉ ɉ̎́̐̑̉̍̆̑ȟ ˕˘-φȟ ˑ-
̅̉̍̆̑́̍̉Ɋ ̉ ̑̉̒̋̏̍ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̃̏̈̑́̒̓̏̍ 
̈́̂̏̌̆̃́̎̉̊ ̉ ̝̟̒̍̆̑̓̎̏̒̓ ̠̠̠̃̌̆̓̒ ̝̃̆̒̍́ ̒̔̆̒̓̃̆̎̎̏̊̚ 
̃ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̗̐́̉̆̎̓̏̃ ɍυφȟ υχɎ ̉ ̃ ̗̆̌̏̍ ̜̙̃̆ȟ ̘̆̍ ̔ 
̂̏̌̆̆ ̜̖̍̏̌̏̅ ̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ˏ˕ˤ ̟̌̅̆̊Ȣ 
˞̝̔̅̂́ ̟̖̒̓́̑̆̉̚ ̋̌̆̓̏̋ ̍̏̇̆̓ ̜̝̂̓ ̟̘̜̋̌̆̃̍ ́̋̓̏̑̏̍̕ȟ 
̠̟̏̐̑̆̅̆̌̉̍̚ ̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃Ȣ #ÁÍÐÉÓÉ ̉ ̆̄̏ ̋̏̌̌̆̄̉ 
̟̔̓̃̆̑̇̅́̓ȟ ̘̓̏ ̟̒̓́̑̆̉̆̚ ̋̌̆̓̋̉ ̘́̒̓̏ ̟̒̆̋̑̆̓̉̑̔̓ 
̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̉ ̅̑̔̄̉̆ ̠̜̑̆̄̔̌̓̏̑̎̆ ̜́̋̓̏̑̕ȟ 
̠̐̑̉̃̏̅̉̆̚ ̋ ̖̘̑̏̎̉̆̒̋̏̍̔ȟ ̎̉̈̋̏̄̏ ̠̔̑̏̃̎ȟ ͼ̝̒̓̆̑̉̌̎̏̍̔ͼ 
̟̃̏̒̐́̌̆̎̉Ȣ ˪̓̉ ̜́̋̓̏̑̕ȟ ̋́̋ ̉̈̃̆̒̓̎̏ȟ ̟̠̎́̋́̐̌̉̃́̓̒ ̃ 
̟̖̅̆̄̆̎̆̑̉̑̔̉̚ ̖̋̌̆̓̋́ ̉ ̍̏̄̔̓ ̜̝̂̓ ̘̐̑̉̉̎̎̏ ̠̜̒̃̈́̎ ̒ 
̑́̈̃̉̓̉̆̍ ̜̖̏̐̑̆̅̆̌̆̎̎ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̃̏̈̑́̒̓̏̍ 
̈́̂̏̌̆̃́̎̉̊ ɍυψɎȢ  
ˢ̠̏̓ ̞̓̉ ̟̠̎́̂̌̅̆̎̉ ̜̂̌̉ ̃ ̘̝̈̎́̉̓̆̌̎̏̊ ̒̓̆̐̆̎̉ 
̘̜̒̏̒̑̆̅̏̓̏̆̎ ̎́ ̝̜̖̒̓̑̏̍́̌̎ ̉ ̞̝̜̖̐̉̓̆̌̉́̌̎ ̖̋̌̆̓̋́ȟ 
̏̎̉ ̍̏̄̔̓ ̓́̋̇̆ ̠̝̠̐̑̉̍̆̎̓̒ ̋ ˟-̋̌̆̓̋́̍ ̉ ̅̑̔̄̉̍ 
̜̉̍̍̔̎̎̍ ̋̌̆̓̋́̍Ȣ ˢ̘̑̏̎̉̆̒̋̉̆ ̜̃̉̑̔̒̎̆ ̗̉̎̆̋̉̉̕ 
ɉ̎́̐̑̉̍̆̑ȟ ˏ˕ˤȟ ˣ˙ˏɊ ̜̜̟̃̈̃́̓ ̘̜̑̆̈̍̆̑̎̊ ̏̂̏̑̏̓ ˟-
̋̌̆̓̏̋ ̉ ̜̃̑́̇̆̎̎̏̆ ̎́̋̏̐̌̆̎̉̆ ̘̆̎̏̓̉̐̉̆̒̋̉̕ ̜̖̒̓́̑ 
̝̜̖̐̑̏̃̏̒̐́̌̉̓̆̌̎CDψ Ϲ ˟-̋̌̆̓̏̋Ȣ 
˙̎̏̄̉̆  ̘̂̉̏̌̏̄̉̆̒̋̉̆ ̜́̋̓̏̑̕ȟ ̜̋̏̓̏̑̆ȟ ̋́̋ ̟̐̏̌́̄́̓ȟ 
̠̟̔̒̋̏̑̓ ̒̓́̑̆̎̉̆ȟ ̓́̋̇̆ ̘̜̃̏̃̌̆̆̎ ̃ ̐́̓̏̄̆̎̆̈ ˏ˕ˤ-
̗̉̎̆̋̉̉̕Ȣ 
ˏ˕-ʕ̗̠̉̎̆̋̉̕ ̉ Ⱦ ̉̌̉ ̆̆ ̘̌̆̆̎̉̆ ̍̏̄̔̓ ̐̑̉̃̆̒̓̉ ̋ 
̘̐̆̑̉̆̑̉̆̒̋̏̊̕ ̇̉̑̏̃̏̊ ́̓̑̏̉̉̕ ɉ̌̉̐̏́̓̑̏̉̉̕Ɋ ̉ 
̗̝̆̎̓̑́̌̎̏̍̔ ̟̎́̋̏̐̌̆̎̉ ̇̉̑́Ȣ ˏ̗̝̉̒̆̑́̌̎̏̆ ̏̇̉̑̆̎̉̆ 
̠̠̠̃̌̆̓̒ ̖̙̏̑̏̏ ̜̔̒̓́̎̏̃̌̆̎̎̍ ́̋̓̏̑̏̍̕ ̑̉̒̋́ ̠̅̌ 
̖̍̎̏̄̉ ̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒ ̃̏̈̑́̒̓̏̍ ̏̒̌̏̇̎̆̎̉̊ȟ ̃ ̓̏̍ 
̘̉̒̌̆ ̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ ̉ ̗̅̆̍̆̎̉̉Ȣ ˏ̗̝̠̉̒̆̑́̌̎́ 
̠̇̉̑̏̃́ ̝̓̋́̎ɀ̞ ̓̏ ̘̉̒̓̏̎̉̋ ̖̍̎̏̄̉ ̂̆̌̋̏̃ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̠̃̏̒̐́̌̆̎̉ȟ ̜̖̉̈̃̆̒̓̎ ̒̃̏̉̍ ̠̃̌̉̎̉̆̍̎́ ̗̜̐̑̏̆̒̒ 
̠̒̓́̑̆̎̉ ̉ ̖̜̉̒̏̅ ˏ˕ˤ ̂̏̌̆̈̎̉ ɍυωɎȢ ˚̗́̋̏̎̆ȟ ̗̝̃̉̒̆̑́̌̎̏̆ 
̏̇̉̑̆̎̉̆ ̠̠̠̃̌̆̓̒ ̝̜̒̉̌̎̍ ̐̑̆̅̉̋̓̏̑̏̍ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̋ 
̉̎̒̔̌̉̎̔ȟ ̘́̒̓̏ ̘̟̠̃̒̓̑̆́̆̊̒̚ ̔ ˏ˕ˤ-̗̜̖̉̎̉̉̑̏̃́̎̎̕ 
̗̐́̉̆̎̓̏̃ ̉ ̠̠̟̠̃̌̆̊̒̚ ̝̜̒̆̑̆̈̎̍ ́̋̓̏̑̏̍̕ȟ 
̠̟̏̐̑̆̅̆̌̉̍̚ ̒̓́̑̆̎̉̆ ɍφπȟ φρɎ 
ˑ̗̠̉̒̔̎̋̉̕ ̖̍̉̓̏̏̎̅̑̉̊ ̐̑̉ ˏ˕ˤ-̗̉̎̆̋̉̉̕Ȣ ː̜̆̎̏̍̎̆ 
̉ ̖̝̜̍̉̓̏̏̎̅̑̉́̌̎̆ ̠̐̏̃̑̆̇̅̆̎̉ȟ ̜̜̃̈̃́̎̎̆ ̍̎̏̄̉̍̉ 
́̋̓̏̑́̍̉̕ ̟̏̋̑̔̇́̆̊̚ ̜̒̑̆̅ȟ ̜̋̏̓̏̑̆ ̘́̒̓̏ ̘̟̠̃̒̓̑̆́̓̒ 
̐̑̉ ˏ˕ˤ ̗̉̎̆̋̉̉̕ȟ ̓́̋̇̆ ̟́̋̓̉̃̉̑̔̓ ̖̜̍̆́̎̉̈̍ȟ ̃̆̅̔̉̆̚ 
̌̉̂̏ ̋ ́̐̏̐̓̏̈̔ȟ ̌̉̂̏ ̋ ̟̒̓́̑̆̎̉ ̋̌̆̓̏̋ ɍυχȟ 
58].˜̏̃̑̆̇̅̆̎̉̆ ˑ˚˗ ̉ ̘̔̋̏̑̏̆̎̉̆ ̓̆̌̏̍̆̑ ̠̠̟̠̃̌̓̒ 
̝̜̒̉̌̎̍̉ ̅̆̓̆̑̍̉̎́̎̓́̍̉ ̘̋̌̆̓̏̎̏̄̏ ̠̒̓́̑̆̎̉ ɍυψȟ φςɎȢ  
˙̖̉̓̏̏̎̅̑̉̉ ̠̠̟̠̃̌̓̒ ̜̃́̇̎̍̉ ̏̑̄́̎̆̌̌́̍̉ ̃ ̇̉̈̎̆̎̎̏̍ 
̗̉̋̌̆ ̉ ̉̓̎̆̒̆̕ ̋̌̆̓̋̉Ȣ ˛̎̉ ̠̠̟̠̃̌̓̒ ̜̏̒̎̏̃̎̍̉ 
̠̑̆̄̔̌̓̏̑́̍̉ ́̐̏̐̓̏̈́ ̉ ̒̉̎̓̆̈́ ˍ˟ˡȢ ˙̖̉̓̏̏̎̅̑̉̉ ̓́̋̇̆ 
̘̔́̒̓̃̔̆̓ ̃ ̄̏̍̆̏̒̓́̈̆ ̝̗̠̋́̌̉ ̉ ̜̖́̋̓̉̃̎ ̏̑̍̕ 
̋̉̒̌̏̑̏̅́Ȣ ˚̙́̑̔̆̎̉̆ ̟̌̂̏̊ ̉̈ ̞̖̓̉ ̗̔̎̋̉̊̕ ̒̏̋̑́́̆̓̚ 
̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̇̉̈̎̉ ̋̌̆̓̋̉ ̉ȟ ̋́̋ ̜̂̌̏ ̐̏̋́̈́̎̏ȟ 
̜̜̃̈̃́̆̓ ̠̉̈̍̆̎̆̎̉ ̃ ̠̖̓̋́̎ ̉ ̜̒̉̒̓̆̍̎̆ ̠̉̈̍̆̎̆̎̉ȟ 
̟̘̠̃̋̌́ ̔̒̋̏̑̆̎̎̏̆ ̒̓́̑̆̎̉̆Ȣ ˑ̗̠̉̒̔̎̋̉̕ ̖̍̉̓̏̏̎̅̑̉̊ 
̍̏̇̆̓ ̓́̋̇̆ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̘̋̌̆̓̏̎̏̍̔ ̟̒̓́̑̆̎̉ ̌̉̂̏ ̈́ 
̘̒̆̓ ̜̖̃̏̅́ ̗̝̐̏̓̆̎̉́̌̎̏ ̜̖̃̑̆̅̎ ̜̖́̋̓̉̃̎ ̏̑̍̕ 
̋̉̒̌̏̑̏̅́ȟ ̌̉̂̏ ̐̔̓̆̍ ̠̐̑̍̏̊ ̗́̋̓̉̃́̉̉ p53 [63]. 
ˏ̜̅̆̌̆̎̉̆ ̖̝̜̖̍̉̓̏̏̎̅̑̉́̌̎ ̐̑̏̅̔̋̓̏̃ ̃ ̋̑̏̃̏̓̏̋ ̍̏̇̆̓ 
̐̑̉̃̆̒̓̉ ̋ ̟̐̏̃̑̆̇̅́̆̍̔̚ ̟̔̑̏̃̎ ̠̃̏̒̐́̌̆̎̉ 
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ɍφτɎȢ˚́̋̏̐̌̆̎̉̆ ̗̍̔̓́̉̊ ̖̝̍̉̓̏̏̎̅̑̉́̌̎̏̊ ˑ˚˗ȟ 
̘̔̃̆̌̉̆̎̉̆ ̖̝̍̉̓̏̏̎̅̑̉́̌̎̏̄̏ ̝̏̋̉̒̌̉̓̆̌̎̏̄̏ ̒̓̑̆̒̒́ ̉ 
̝̙̔̍̆̎̆̎̉̆ ̞̘̎̆̑̄̆̓̉̆̒̋̏̄̏ ̍̆̓́̂̏̌̉̈̍́ ̖̍̉̓̏̏̎̅̑̉̊ 
̠̃̎̏̒̓ ̜̃́̇̎̊ ̃̋̌́̅ ̃ ̒̓́̑̆̎̉̆Ȣ ˕̎́̍̉ ̒̌̏̃́̍̉ȟ 
̖̍̉̓̏̏̎̅̑̉̉ ̟̉̄̑́̓ ̟̟̅̏̍̉̎̉̑̔̔̚ ̝̑̏̌ ̃ ̒̓́̑̆̎̉̉ȟ 
̘̜̏̓̍̆̆̎̎̆ ̞̜̆̋̓̕̕ ˍ˝˟ ̎́ ̖̍̉̓̏̏̎̅̑̉̉ȟ ̠̃̆̑̏̓̎̏ȟ 
̠̟̔̒̋̏̑̓ ̞̓̉ ̞̜̆̋̓̕̕Ȣ 
˟́̋̉̆ ̜́̎̓̉̑̆̓̑̏̃̉̑̔̒̎̆ ̜̐̑̆̐́̑́̓ȟ ̋́̋ ̈̉̅̏̃̔̅̉̎ȟ 
̒̓́̃̔̅̉̎ ̉ȟ ̃̏̈̍̏̇̎̏ȟ ̅̑̔̄̉̆ ́̎́̌̏̄̉ ̎̔̋̌̆̏̈̉̅̏̃ 
̟̉̎̄̉̂̉̑̔̓ ̒̉̎̓̆̈ ̖̍̉̓̏̏̎̅̑̉̊ȟ ̜̜̟̃̈̃́̓ 
̜̃̒̃̏̂̏̇̅̆̎̉̆ ̖̝̍̉̓̏̏̎̅̑̉́̌̎̏̊ ˑ˚˗ȟ ̉ ̘̟̔̃̆̌̉̉̃́̓ 
̑̉̒̋ ̝̏̋̉̒̌̉̓̆̌̎̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉Ȣ ˙̖̝̠̉̓̏̏̎̅̑̉́̌̎́ 
̘̝̓̏̋̒̉̎̏̒̓ ̘̠̒̉̓́̆̓̒ ̜̏̒̎̏̃̎̍ ́̋̓̏̑̏̍̕ 
̠̐̆̑̆̑́̒̐̑̆̅̆̌̆̎̉ ̇̉̑́ ̉ ̖̅̑̔̄̉ ̘̖̍̆̓́̂̏̌̉̆̒̋̉ 
̙̎́̑̔̆̎̉̊ȟ ̜̋̏̓̏̑̆ ̘́̒̓̏ ̟̟̠̎́̂̌̅́̓̒ ̐̑̉ ̜̖̏̐̑̆̅̆̌̆̎̎ 
̖̖̒̆̍́ ˍ˝˟ɍφυɎȢ ˠ̄̎̆̓̆̎̉̆ ̖̍̉̓̏̏̎̅̑̉̉ -̗̘̒̐̆̉̉̆̒̋̏̊̕ 
ˑ˚˗ ̜̐̏̌̉̍̆̑́̈ ɀ ɾȟ ̜̃̈̃́̎̎̏̊ ˚˕˛˟ȟ ̐̑̉̃̏̅̉̓ ̋ 
̟̉̒̓̏̆̎̉̚ ̖̝̍̉̓̏̏̎̅̑̉́̌̎̏̊ ˑ˚˗Ȣ ˑ̠̑̔̄́ ̄̑̔̐̐́ 
̜̖́̎̓̉̑̆̓̑̏̃̉̑̔̒̎ ̐̑̆̐́̑́̓̏̃ - ̜̉̎̄̉̂̉̓̏̑ ̜̐̑̏̓̆́̈ - 
̓́̋̇̆ ̠̓̇̆̌̏ ̟̐̏̃̑̆̇̅́̓ ̖̍̉̓̏̏̎̅̑̉̉ȟ ̠̔̒̉̌̉̃́ 

̝̜̏̋̉̒̌̉̓̆̌̎̊ ̒̓̑̆̒̒ ̉ ̠̒̎̉̇́ ̗̔̎̋̉̉̕ ̖̍̉̓̏̏̎̅̑̉̊ 
[66].˗̑̏̍̆ ̓̏̄̏ȟ ̜̂̌̏ ̜̃̒̋́̈́̎̏ ̐̑̆̅̐̏̌̏̇̆̎̉̆ȟ ̘̓̏ 
̜̎̆̋̏̓̏̑̆ ́̎́̌̏̄̉ ̎̔̋̌̆̏̈̉̅̏̃ ̍̏̄̔̓ ̝̉̎̄̉̂̉̑̏̃́̓ 
̓̆̌̏̍̆̑́̈̔ȟ ̠̠̟̠̃̌̆̊̒̚ ̏̂̑́̓̎̏̊ ̓̑́̎̒̋̑̉̐̓́̈̏̊ȟ ̘̓̏ 
̘̓̆̏̑̆̓̉̆̒̋̉ ̍̏̇̆̓ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̟̒̓́̑̆̎̉ ̋̌̆̓̏̋ ̉ 
̓̋́̎̆̊ ɍφχɎȢ 
˔̟̘́̋̌̆̎̉̆Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̐̑̉ ̘̎̆̌̆̆̎̎̏̊ ˏ˕ˤ ɀ 
̗̉̎̆̋̉̉̕ ̟̟̠̎́̂̌̅́̓̒ ̗̠̅̉̒̔̎̋̉̕ ̉ ̠̐̏̓̆̑ 
̑̆̄̆̎̆̑́̓̉̃̎̏̊ ̒̐̏̒̏̂̎̏̒̓̉ ̓̉̍̔̒́ȟ ̗̠̑̆̐̌̉̋́̉ ˏ˕ˤ ̉ 
ˣ˙ˏȟ ̠̐̏̓̆̑ ̗̆̌̏̒̓̎̏̒̓̉ ̒̌̉̈̉̒̓̏̊ ̙̘̋̉̆̎̉̋́ ̉ 
̠̍̉̋̑̏̂̎́ ̗̠̓̑́̎̒̌̏̋́̉Ȣ ˚̠̆̒̍̏̓̑ ̎́ ˍ˝˟ȟ ̖̠̟̠̒̏̑́̎̓̒ 
̠̐̏̃̑̆̇̅̆̎̉ ̑̆̄̆̎̆̑́̓̉̃̎̏̄̏ ̗̐̏̓̆̎̉́̌́ ˟ ̋̌̆̓̏̋ȟ 
̠̒̎̉̇̆̎̎́ȟ ̎̏ ̟̠̠̐̑̏̅̏̌̇́́̒̚ ̗̠̑̆̐̌̉̋́̉ ˣ˙ˏ ̉ ˏ˕ˤȟ ́ 
̓́̋̇̆ ̠̍̉̋̑̏̂̎́ ̗̠̓̑́̎̒̌̏̋́̉Ȣ ˏ̒̆ ̞̓̏ ̃ ̒̏̃̏̋̔̐̎̏̒̓̉ 
̐̑̉̃̏̅̉̓ ̋ ̖̘̑̏̎̉̆̒̋̏̍̔ ̟̃̏̒̐́̌̆̎̉Ȣ ˜̏̒̌̆̅̎̆̆ȟ ̃ ̟̒̃̏ 
̘̝̏̆̑̆̅ȟ ̜̜̃̈̃́̆̓ ̒̏̈̑̆̃́̎̉̆ ̉ ̗̟̅̉̒̔̎̋̉̕ ˟-̋̌̆̓̏̋ ̉ 
̉̒̓̏̆̎̉̆̚ ̋̌̆̓̏̋ ɀ ̙̐̑̆̅̆̒̓̃̆̎̎̉̋̏̃ȟ ̓Ȣ ̆Ȣ 
̉̍̍̔̎̏̒̓́̑̆̎̉̆ȟ ̋̏̓̏̑̏̆ ̠̠̠̐̑̏̃̌̆̓̒ ̘̋̌̉̎̉̆̒̋̉ ̃ ̃̉̅̆ 
̘̜̖̑́̈̌̉̎ ̈́̂̏̌̆̃́̎̉̊Ȣ  
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̜́̅́̍̅́̑̅  ̎̆ ̜̑̌̍ ̋̆  ̓́̑́̌ ́̎Ȣ ˎ ̌ Ⱥ̇̆̅̆̌ ̟̜́̑̓́Ȼ ̜̃̉̑̔̒̎ ̨̨̈̎  ̨̨̈̅̋̒̈ ̜̜̎̓́̌́̎̅̑̔ ̜̓̔̎̅́ ́̎ ̜̉̍̍̔̎̅  ̇ ̨̊̆̎ ȟ 
̇ ̎̆ ̜̜̒̏̈̌̍́̌ ̇ ̨̊̆̌ ̜́̂̎̔ ̒́̑ ̜̜̌̔̎́ ̨̨̎̆̄̈̎̆̎ ̅̆̐ ̜̒́̎́̌́̅Ȣ 
ˍ˕˟ˏ-̜̎  ̜̉̍̍̔̎̅  ̇ ̨̊̆̒ - ̏ ȟ ̒̏̎̅́̊-́  ́̑̓̓́̑ȟ ̨̑̆̄̆̎̆̑́̓̉̃̓ ̨̨́̂̌̆̓ ̇ ̎̆ ́̑̓́̊ ́̎ ˟ ̙̇́̒̔́̌́̑ ̇̉̎́ ̓́̔ ̇̏ ́̌̓̔ 
̜̒̉̐́̓̓́̌́̅Ȣ ˎ ̌ ˍ˕˟ˏ -ρ ̗̠̜̉̎̆̋̉̒̕ ̍̆̎ ̜̙̜́̂̌̅́̔ ̜̉̍̍̔̎̅  ̇ ̨̊̆̒̎̆ ̜̏̒ ̨̗̐̑̏̆̒̓  ̨̒̆̑̎ ̇ ̎̆ ̜̏̎  ̈́  ̨̨̍̆̑̈̍̅ 
̜̅̆̎̒́̔̌ ̜ ̆̑̓̆ ̋̆̈̆ ̨̅̆̑̎̅̆ ̂́̒̓́̐ȟ ̓ ̑́ ̜̓ ̜̉̍̍̔̎̅  ̇ ̨̊̆̒ ̜̇́̎̅́̎̅̑̔ ̇ ̎̆ ̜́̂̎̔ ̐́̊̅́ ̜ ̓̉̍́̌ ̨̒̆̂̆̐̓̆̑̎ ̨̂̌̔̄̆ 
̒ ̨̈̒̈ ̜̜̌̍̉ ̜̜̈ ̙̜̜̔̌  ̜̜̓̔̅̑́̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̱ ˕˟ˏ - ̉ ̗̠̎̆̋̉̕ȟ ̜̉̍̍̔̎̅  ̟́̑̓́ȟ  ̜̜̒̏̈̌̍́̌ ̜́̂̎̔̌́̑ 
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Resume: Increased life expectancy of PLWH, due to certain factors, including antiretroviral therapy, is accompanied by increased frequency 
of associated diseases unlinked to HIV. Some diseases of elderly occur sooner in HIV - infected than in those without HIV infection. It is 
believed that this "accelerated aging" is largely due to the depletion of the immune system caused by its continuous stimulation by the virus, 
and indolent systemic chronic inflammation. The immune system of HIV - positives as well as the elderly, is characterized by the loss of 
regenerative capacity and the accumulation of senescent T cells. It is of undoubted scientific interest in finding out the possible reasons for 
the emergence of stable immune system activation and inflammation, beginning with the early stages of HIV-1 infection and the impact of 
this process on the host's immune system and health in long-term perspective. 
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ˎȢ ˟Ȣ ˟ˠ˞ˠ˜˗ˍ˘˕˒ˏȟ ˍȢ ˗Ȣ ˓ˠ˙ˍ˘˕˚ˍȟ ˎȢˍȢ ˓˒˗˒˒ˏˍȟ  
˛ȢˏȢ ˔ˍˏˍ˘˒˚˚ˍˬȟ ˝Ȣ˙Ȣ ˎˍ˖˓ˍ˚˛ˏˍ 

˔́̐́̅̎̏-˗̖́̈́̒̓́̎̒̋̉̊ ː̜̏̒̔̅́̑̒̓̃̆̎̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˙́̑́̓́ ˛̒̐́̎̏̃́ȟ 
 ̋ ́̆̅̑́̕ ̖̅̆̓̒̋̉ ̂̏̌̆̈̎̆̊ Τυ ̒ ̎̆̏̎́̓̏̌̏̄̉̆̊ 

̄Ȣˍ̋̓̏̂̆ȟ ˗̖́̈́̒̓́̎ 
 

˞˕˚ˑ˝˛˙ ˞˕˞˟˒˙˚˛˖ ˏ˛˞˜ˍ˘˕˟˒˘˩˚˛˖ ˝˒ˍ˗ˣ˕˕ ˜˝˕ ː˒˝˜˒˟˕ˤ˒˞˗˕ˢ ˕˚ˡ˒˗ˣ˕ˬˢ  
ˠ ˚˛ˏ˛˝˛˓ˑ˒˚˚˨ˢ ˞ ˙ˍ˘˛˖ ˙ˍ˞˞˛˖ ˟˒˘ˍ ˜˝˕ ˝˛˓ˑ˒˚˕˕ 

 
ˏ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̃̏̈̑̏̒̌́  ̃ ̜̠̠̝̃̌̆̍̏̒̓  ̜̖̃̎̔̓̑̉̔̓̑̏̂̎ ̗̉̎̆̋̉̊̕ȟ ̃ ̘́̒̓̎̏̒̓̉ ̃̉̑̔̒̎̏̊ ̞̓̉̏̌̏̄̉̉Ȣ ˤ́̒̓̏̓́ ̘̃̒̓̑̆́̆̍̏̒̓̉ 
̜̖̃̎̔̓̑̉̔̓̑̏̂̎ ̗̉̎̆̋̉̉̕  ̠̋̏̌̆̂̌̆̓̒ ̏̓ ϊ ̅̏ ωχϻ ̉ ̏̋̏̌̏ ϋτϻ ̒̑̆̅̉ ̙̜̖̎̆̅̏̎̏̆̎̎ ̅̆̓̆̊Ȣ ˤ́̒̓̏̓́ ̑́̎̎̆̊ ̝̎̆̏̎́̓́̌̎̏̊ 
̈́̂̏̌̆̃́̆̍̏̒̓̉ ̉ ̒̍̆̑̓̎̏̒̓̉ ̐̑̉ ̃̎̔̓̑̉̔̓̑̏̂̎̏̍ ̗̉̎̉̉̑̏̃́̎̉̉̕ ˑ˚˗-̃̉̑̔̒̎̏̊ ̗̉̎̆̋̉̆̊̕ ̠̋̏̌̆̂̌̆̓̒ ̏̓ ωȟχ ̅̏ φϋȟψϻȟ ́ 
̝̍̆̑̓̃̏̑̏̇̅́̆̍̏̒̓ ̅̏̒̓̉̄́̆̓ υϊȟόϻȢ ˏ ̒̓̑̔̋̓̔̑̆ ˏˠ˕ ̜̃̉̑̔̒̎̆ ̉Ⱦ̉̌̉ ̃̉̑̔̒-̗̜́̒̒̏̉̉̑̏̃́̎̎̆ ̗̉̎̆̋̉̉̕ ̠̠̟̠̃̌̓̒ ̎́̉̂̏̌̆̆ 
̜̏̐́̒̎̍̉ ̉ ̓̑̔̅̎̏ ̜̅̉́̄̎̏̒̓̉̑̔̆̍̆Ȣ ˕̝̠̒̐̏̌̈̏̃́̌̒ ̘̓̆̏̑̆̓̉̆̒̋̉̊ ̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˎ̜̌̏ ̐̑̏́̎́̌̉̈̉̑̏̃́̎̏ ̍̎̏̇̆̒̓̃̏ 
̘̜̖̏̓̆̆̒̓̃̆̎̎ ̉ ̜̖̈́̑̔̂̆̇̎ ̒̓́̓̆̊Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̗̜̉̓̏̋̉̎ȟ ̒̉̎̅̑̏̍ ̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ȟ ̜̃̑̏̇̅̆̎̎̊ ̉̍̍̔̎̉̓̆̓ȟ  ̜̎̏̃̏̑̏̇̅̆̎̎̊ ̒ ̍́̌̏̊ 
̍́̒̒̏̊ ̓̆̌́ȟ ˣ˙ˏȟ ˏ˜ːȢ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˏ̜̎̔̓̑̉̔̓̑̏̂̎̍ ̗̠̉̎̆̋̉̍̕ ̐̑̉̎́̅̌̆̇̉̓ 
̗̝̆̎̓̑́̌̎̏̆ ̍̆̒̓̏ ̒̑̆̅̉ ̐̑̏̂̌̆̍ ̝̐̆̑̉̎́̓́̌̎̏̊ 
̗̜̍̆̅̉̉̎ ̉ ̠̠̟̠̃̌̓̒ ̎́̉̂̏̌̆̆ ̝̜́̋̓̔́̌̎̍̉ ̉ 
̜̅̉̒̋̔̒̒̉̏̎̎̍̉ ̐̑̏̂̌̆̍́̍̉ ̒̏̃̑̆̍̆̎̎̏̊ ̎̆̏̎́̓̏̌̏̄̉̉Ȣ 
˜̏ ̜̅́̎̎̍ ˥́̂́̌̏̃́ ˚Ȣ˜Ȣȟ ̒̑̆̅̉ ̙̜̖̎̆̅̏̎̏̆̎̎ ̅̆̓̆̊ȟ 
̙̖̠̑̏̅̉̃̉̒ ̒ ̍́̒̒̏̊ ρπππ ̄ ̉ ̂̏̌̆̆ȟ ̠̅̏̌ ̗̉̎̆̋̉̉̕ ̃ 
̒̓̑̔̋̓̔̑̆ ̘̐̑̉̉̎ ̒̍̆̑̓̉ ̃ ρυ-ςπ ̑́̈ ̜̙̃̆ȟ ̘̆̍ ̒̑̆̅̉ 
̙̜̖̅̏̎̏̆̎̎Ȣ ˞̜́̍̆ ̜̃̒̏̋̉̆ ̐̏̋́̈́̓̆̌̉ ̘̟̠̏̓̍̆́̓̒ ̒̑̆̅̉ 
̙̜̖̄̌̔̂̏̋̏̎̆̅̏̎̏̆̎̎ ̒ ̃̆̒̏̍ ̐̑̉ ̑̏̇̅̆̎̉̉ ̍̆̎̆̆ ρπππ ̄Ȣ   
˕̠̒̒̌̆̅̏̃́̎̉ ̐̏̋́̈́̌̉ȟ ̘̓̏ ̠̃̎̔̓̑̉̔̓̑̏̂̎́ ̘̠̄̆̑̐̆̓̉̆̒̋́ 
̗̠̉̎̆̋̉̕ ̉ ̒̆̐̒̉̒ - ̞̓̏ ̘̋̌̉̎̉̆̒̋̏̆ ̠̐̑̏̃̌̆̎̉̆ ̏̒̏̂̏̄̏ 

̓̉̐́ ̠̑̆́̄̉̑̏̃́̎̉ ̏̑̄́̎̉̈̍́ ̎́ ̟̐̏̃̑̆̇̅́̉̊̚ ́̋̓̏̑̕ȟ ̃ 
̑̏̌̉ ̋̏̓̏̑̏̄̏ ̘́̆̚ ̃̒̆̄̏ ̜̃̒̓̔̐́̆̓ ̝̠̂́̋̓̆̑̉́̌̎́ ̉̌̉ 
̠̄̑̉̂̋̏̃́ ̌̏̑́̕ȟ ̉ ̜̟̠̃̑́̇́̉̊̒̚ ̃̏ ̃̈́̉̍̏̅̆̊̒̓̃̉̉ 
̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̉ ̝̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̏̓̃̆̓̏̃ ̒ ̜̃̑̆̍̆̎̎̍ ̉̌̉ ̘̜̔̒̓̏̊̉̃̍ ̐̑̆̏̂̌́̅́̎̉̆̍ 
̏̅̎̏̄̏ ̉̈ ̖̎̉Ȣ ˤ́̒̓̏̓́ ̘̐̆̑̃̉̎̏̄̏ ̒̆̐̒̉̒́ ̠̒̏̒̓́̃̌̆̓ ρ-ψ ̎́ 
ρπππ ̜̖̇̉̃̏̑̏̇̅̆̎̎Ȣ ˘̝̝̆̓́̌̎̏̒̓ ̜̠̃̒̏̋́ ɉρσ-50%), 
̝̠̍́̋̒̉̍́̌̎́ ɀ ̒̑̆̅̉ ̙̜̖̎̆̅̏̎̏̆̎̎ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̉ 
̅̆̓̆̊ ̒ ̑́̎̎̉̍ ̠̐̏̃̌̆̎̉̆̍ ̉ ̜̍̏̌̎̉̆̎̏̒̎̍ ̘̓̆̆̎̉̆̍ 
̠̈́̂̏̌̆̃́̎̉Ȣ 



 
 

73 

 2Ȣ#Ȣ "ÏÎÅ ̉ 7Ȣ %ÒÔÅÌ ɉρωωςɊ ̜̃̅̃̉̎̔̌̉  ̟̓̆̏̑̉ ̏ ̒̉̒̓̆̍̎̏̍ 
̝̃̏̒̐́̌̉̓̆̌̎̏̍ ̏̓̃̆̓̆ ̉ ̗̉̓̏̋̉̎̏̃̏̊ ̗̗̋̏̎̆̐̉̉ 
̐́̓̏̄̆̎̆̈́ ̋́̋ ̃̎̔̓̑̉̔̓̑̏̂̎̏̊ ̗̉̎̆̋̉̉̕ ̓̋́̋ ̉ ̒̆̐̒̉̒́ȟ 
̒̏̄̌́̒̎̏ ̋̏̓̏̑̏̊ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̃̎̔̓̑̉̔̓̑̏̂̎̏̊ 
̗̉̎̆̋̉̉̕ ̉ ̒̆̐̒̉̒́ ̒ ̑́̈̃̉̓̉̆̍ ̐̏̌̉̏̑̄́̎̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̌̆̇̉̓ ̅̉̒̂́̌́̎̒ ̒̉̒̓̆̍̎̏̄̏ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̉ ̒̉̒̓̆̍̎̏̄̏ ̝̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̏̓̃̆̓̏̃ [1] .   
˚̖̆̏̂̏̅̉̍̏ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̃ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̘̠̏̓̍̆́̆̓̒ 
̑̏̒̓ ̘̜́̒̓̏̓ ̃̎̔̓̑̉̔̓̑̏̂̎̏̄̏ ̗̠̉̎̉̉̑̏̃́̎̉̕ ̐̌̏̅́ ̉ 
̧̎̏̃̏̑̏̇̅̎̎̏̄̏ ̃̉̑̔̒́̍̉ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ I ̉ II ̓̉̐̏̃ȟ 
̗̉̓̏̍̆̄́̌̏̃̉̑̔̒̏̍ȟ Chlamydia trachomatis, Mycoplasma 
hominis, Ureaplasma urealyticum ɉ˚̘̉̒̆̃̉ ˘Ȣ˘Ȣȟ ρωωωȠ ˟́̑̆̆̃́ 
˟ȢːȢȟ ςπππȠ ˞̆̑̏̃́ ˛ȢˡȢȟ ςπππȠ ˞̜́̍̒̄̉̎́ ːȢˍȢȟ ςπππȟ ˥́̂́̌̏̃ 
˚Ȣ˜Ȣȟ ςππτɊ [2,3]. 
˜̟̑̉̒̔̓̒̓̃̔̉̊̚ ̃ ̏̑̄́̎̉̈̍̆ ̂̆̑̆̍̆̎̎̏̊ ̜̇̆̎̉̎̚  ̉ 
̐̌̏̅́ ̜̖̃̉̑̔̒̎ ́̄̆̎̓̏̃ ̜̜̃̈̃́̆̓ ̘̉̍̍̔̎̏̐́̓̏̌̏̄̉̆̒̋̉̆ 
̃̏̈̅̆̊̒̓̃̉̆ ̃ ̒̉̒̓̆̍̆ ̝̍́̓-̗̐̌́̆̎̓́-̐̌̏̅ ̉  ̐̑̉̃̏̅̉̓ ̋ 
̉̍̍̔̎̏̒̔̐̑̆̒̒̉̉ȟ ̒̎̉̇́̆̓ ̝́̋̓̉̃̎̏̒̓ ̗̉̓̏̋̉̎̏̃ȟ 
̟̑̆̄̔̌̉̑̔̉̆̚  ̗̐̑̏̆̒̒ ̠̃̏̒̐́̌̆̎̉Ȣ ˝̠́̈̃̉̃́̆̓̒ ̅̉̒̂́̌́̎̒  
̐̑̏- ̉ ̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ȟ ̐̑̉ ̞̓̏̍ 
̙̠̎́̑̔́̆̓̒  ̏̑̍̉̑̏̃́̎̉̆̕  ́̅̆̋̃́̓̎̏̄̏  ́̅́̐̓̉̃̎̏̄̏ 
̉̍̍̔̎̉̓̆̓́ ̉ ̠̒̎̉̇́̆̓̒ ̝̑̆̈̉̒̓̆̎̓̎̏̒̓ȟ ̘̓̏ ̍̏̇̆̓ 
̐̑̉̃̆̒̓̉ ̋ ̘̝̈̎́̉̓̆̌̎̏̊ ̝̌̏̋́̌̎̏̊ ̗́̋̓̉̃́̉̉ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̉ ̅́̇̆ ̆̄̏ ̗̄̆̎̆̑́̌̉̈́̉̉ ̒ 
̟̐̏̒̌̆̅̔̉̍̚ ̜̜̂̒̓̑̍ ̉̒̓̏̆̎̉̆̍̚Ȣ 
ˏ̠̎̔̓̑̉̔̓̑̏̂̎́ ̗̠̉̎̆̋̉̕ ̃̉̑̔̒̎̏-̝̂́̋̓̆̑̉́̌̎̏̊ 
̞̓̉̏̌̏̄̉̉ ̉ ̒̆̐̒̉̒ ̠̟̐̑̆̅̒̓́̃̌̓ ̒̏̂̏̊ ̜̒̉̒̓̆̍̎̊ 
̝̜̃̏̒̐́̌̉̓̆̌̎̊ ̏̓̃̆̓ ̎́ ̗̟̉̎̆̋̉̕ȟ              ̒̏̄̌́̒̎̏ 
̠̏̐̑̆̅̆̌̆̎̉̍ ˍ̍̆̑̉̋́̎̒̋̏̊ ˞̝̏̄̌́̒̉̓̆̌̎̏̊ ˗̏̍̉̒̒̉̉ 
(American College of Chest Physicians/ Society  of Critical Care 
Medicine Consensus Conference, 1991) [4].  
˛̒̏̂̆̎̎̏̒̓̉ ˞˞ˏ˛ ̐̑̉ ̝̎̆̏̎́̓́̌̎̏̍ ̒̆̐̒̉̒̆Ȣ ˛̒̎̏̃̎̏̊ 
̝̟̏̒̏̂̆̎̎̏̒̓ ̝̎̆̏̎́̓́̌̎̏̄̏ ̒̆̐̒̉̒́ ̠̠̠̃̌̆̓̒ ̓̏ȟ ̘̓̏ ̏̎ 
̠̑́̈̃̉̃́̆̓̒ ̃ ̏̑̄́̎̉̈̍̆ ̒̏ ̜̒̎̉̇̆̎̎̍ ̜̉̍̍̔̎̎̍ 
̒̓́̓̔̒̏̍Ȣ ˛̑̄́̎̉̈̍ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̉̍̆̆̓ ̜̙̟̐̏̃̆̎̎̔  
̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ ̗̠̉̎̆̋̉̍̕Ȣ  ˑ̙̜̏̎̏̆̎̎̊ 
̜̎̏̃̏̑̏̇̅̆̎̎̊ ̑̆̂̆̎̏̋ ̉̍̆̆̓ ̘̂̉̏̌̏̄̉̆̒̋̉ ̜̈̑̆̌̊  
̉̍̍̔̎̉̓̆̓ȟ ̜̋̏̓̏̑̊ ̍̏̇̆̓ ̝̐̏̅́̃̉̓ ̑́̈̃̉̓̉̆  ̗̑̆́̋̉̉ 
̒̉̒̓̆̍̎̏̄̏ ̠̃̏̒̐́̌̆̎̉ȟ ̜́̔̓̏̉̍̍̔̎̎̆ ̗̜̐̑̏̆̒̒ ̉ ̙̏̋Ȣ 
˔̜̑̆̌̊ ̉̍̍̔̎̉̓̆̓  ̐̏̍̏̄́̆̓ ̆̍̔ ̜̝̃̇̉̓ ̃ ̠̖̔̒̌̏̃̉ 
̉̎̓̆̎̒̉̃̎̏̊ ̗̋̏̌̏̎̉̈́̉̉ ̃ ̝̉̎̓̑́̎́̓́̌̎̏̍ ̐̆̑̉̏̅̆ ̐̑̉ 
̠̐̏̐́̅́̎̉ ́̎̓̉̄̆̎̏̃ ̘̆̑̆̈ ̜̐̏̃̑̆̇̅̆̎̎̆ ̜̈́̉̓̎̆̚ 
̝̜̂́̑̆̑Ȣ ˛̅̎̉̍ ̉̈ ̖̃̆̅̔̉̚ ̖̍̆́̎̉̈̍̏̃ ̝̐̏̒̓̎́̓́̌̎̏̊ 
̗́̅́̐̓́̉̉ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̠̠̠̃̌̆̓̒ ̗̠́̋̓̉̃́̉ ̜̒̉̒̓̆̍ 
̗̉̓̏̋̉̎̏̃ɍυȟφȟωȟρυɎ. ˜̑̉ ̈́̐̔̒̋̆ ̜̒̉̒̓̆̍ ̗̉̓̏̋̉̎̏̃ 
̏̑̄́̎̉̈̍ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̐̏̒̓̆̐̆̎̎̏ ̐̑̉̏̂̑̆̓́̆̓ 
̗̟̉̎̏̑̍́̉̕ ̏̂ ̟̏̋̑̔̇́̆̍̚ ̍̉̑̆ȟ  ̃̒̌̆̅̒̓̃̉̆ ̘̆̄̏ 
̠̏̑̍̉̑̔̆̓̒̕  ̞̘̎̏̑̍̑̄̉̆̒̋̉̊ ̜̉̍̍̔̎̎̊ ̏̓̃̆̓ ɍωȟρπɎ.   
ˏ ̐̆̑̉̏̅̆ ̎̏̃̏̑̏̇̅̆̎̎̏̒̓̉ ̠̉̍̆̆̓̒ ̜̙̠̐̏̃̆̎̎́ 
̝̒̋̌̏̎̎̏̒̓ ̋ ̗̄̆̎̆̑́̌̉̈́̉̉ ̗̉̎̆̋̉̏̎̎̏̕-̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̗̐̑̏̆̒̒́Ȣ ˛̑̄́̎̉̈̍ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̑̆̂̆̎̋́ ̎̆ ̒̐̏̒̏̂̆̎  
̠̝̏̒̔̆̒̓̃̌̓̚ ̜̒̏̒̔̅̉̒̓̊ ̋̏̍̐̏̎̆̎̓ ̝̃̏̒̐́̌̉̓̆̌̎̏̊ 
̗̑̆́̋̉̉ ̉̈-̈́ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉̌̉ ̎̆̈̑̆̌̏̒̓̉ 
̎̆̊̑̏̄̆̎̎̏̄̏ ̓̏̎̔̒́ ̒̏̒̔̅̏̃ȟ ̞̐̏̓̏̍̔     ̜̜̃̑́̇̆̎ 
́̑ ̝̠̓̆̑̉́̌̎́ ̉ ̠̃̆̎̏̈̎́ ̄̉̐̆̑̆̍̉̉ ̉ ̠̠̃̌̆̎̉ ̞̗̋̒̒̔̅́̉̉Ȣ 
ˠ̘̜̠̉̓̃́ ̜̙̃̆ ̉̈̌̏̇̆̎̎̏̆ ̍̏̇̎̏ ̝̔̓̃̆̑̇̅́̓ȟ ̘̓̏  
̎̏̃̏̑̏̇̅̆̎̎̏̍̔ ̑̆̂̆̎̋̔ ̒̃̏̊̒̓̃̆̎̆̎ ̝́̌̓̆̑̎́̓̉̃̎̏-
̜̅̆̄̆̎̆̑́̓̉̃̎̊ ̓̉̐ ̠̃̏̒̐́̌̆̎̉Ȣ ː̗̆̎̆̑́̌̉̈́̉̉ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̒̌́̂̏ ̜̜̃̑́̇̆̎̎̆ ̜̐̑̏̌̉̆̑́̓̉̃̎̊̕ 
̋̏̍̐̏̎̆̎̓ȟ ̝̎̆̈̑̆̌̏̒̓ ̝̂́̑̆̑̎̏̊ ̗̔̎̋̉̉̕ ̘̖̌̉̍́̓̉̆̒̋̉̕ 
̔̈̌̏̃ ɉ̞̆̋̓̉̃̎́̕̕ ̙̝̌̉ ̘̠̎́̉̎́ ̒ σ-̖ ̠̗̍̆̒̆̃ȟ ́ ̔ 
̙̜̖̎̆̅̏̎̏̆̎̎ ̒ υ-φ ̍̆̒ ̇̉̈̎̉Ɋȟ  ̝̃̏̈̍̏̇̎̏̒̓ 
̝̃̎̔̓̑̉̍́̋̑̏́̄́̌̎̏̊̕  ̗̐̆̑̒̉̒̓̆̎̉̉ ̠̃̏̈̂̔̅̉̓̆̌ 
[11,12,13].   
 ˞ ̆̐̒̉̒̏̍ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̉̌̉ ̝̜̎̆̏̎́̓́̌̎̍ ̒̆̐̒̉̒̏̍ȟ 
̜̟̎́̈̃́̓ ̒̆̐̒̉̒ȟ ̟̃̏̈̎̉̋́̉̊̚  ̎́ ̐̆̑̃̏̍ ̠̗̍̆̒̆ ̇̉̈̎̉ ̉ 
̠̠̟̠̃̌̉̊̒̚ ̗̜̉̎̆̋̉̏̎̎̍̕ ̗̘́̉̋̌̉̆̒̋̉̍ ̈́̂̏̌̆̃́̎̉̆̍ȟ 
̜̜̃̈̃́̎̎̍ ̔̒̌̏̃̎̏-̐́̓̏̄̆̎̎̏̊ ̝̂́̋̓̆̑̉́̌̎̏̊  
̍̉̋̑̏̌̏̑̏̊̕ȟ ̃ ̏̒̎̏̃̆ ̋̏̓̏̑̏̄̏ ̌̆̇̉̓ ̗̠̅̉̒̔̎̋̉̕ 
̗́̄́̉̓́̑̎̏̊̕ ̜̒̉̒̓̆̍  ̏̑̄́̎̉̈̍́  ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̒ 
̑́̈̃̉̓̉̆̍ ̎̆́̅̆̋̃́̓̎̏̄̏ ̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̏̓̃̆̓́ɍρτɎ. 
ˏ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̆ ̝̙̂̏̌̆ ̝̟̠̐̏̌̈̔̓̒ ̗̋̌́̒̒̉̉̋́̉̆̊̕  
˞̜́̍̒̄̉̎̏̊ ːȢˍȢȟ ̃ ̋̏̓̏̑̏̊ ̘̜̔̓̆̎ σ ̟̖̏̒̎̏̃̏̐̏̌́̄́̉̚ 

̍̏̍̆̎̓́ ̝̎̆̏̎́̓́̌̎̏̄̏ ̒̆̐̒̉̒́ȟ ̉ ̘̏̓̌̉̉̆ ̏̓ 
̗̋̌́̒̒̉̉̋́̉̉̕ ̐̑̆̅̒̓́̃̌̆̎̎̏̊ ̃ ˙˗ˎ-10. 
˞̆̐̒̉̒ ̟̅̉́̄̎̏̒̓̉̑̔̓ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎  ̅̆̓̆̊ ̒ ́̋̓̏̑́̍̉̕ 
̑̉̒̋́ ̉ ̘̋̌̉̎̉̆̒̋̉̍̉ ̐̑̉̈̎́̋́̍̉ ˞˞ˏ˛ Ϲ τ ̜̖̌́̂̏̑́̓̏̑̎ 
̐̑̉̈̎́̋́  ˞˞ˏ˛ ̗̉̎̆̋̉̏̎̎̏̄̏̕ ̄̆̎̆̈́Ȣ ˒̒̌̉ ̔ ̑̆̂̆̎̋́ 
̠̉̍̆̆̓̒ ̘̋̌̉̎̉̆̒̋̉ ̘̜̏̆̃̉̅̎̊  ̗̜̉̎̆̋̉̏̎̎̊̕ ̘̏́̄ȟ ̓̏ ̠̅̌ 
̅̉́̄̎̏̒̓̉̋̉ ̒̆̐̒̉̒́ ̜̂̌̏ ̘̅̏̒̓́̓̏̎̏ τ ̘̖̋̌̉̎̉̆̒̋̉ ̉ σ-̖ 
̜̖̌́̂̏̑́̓̏̑̎  ̐̑̉̈̎́̋̏̃ ˞˞ˏ˛ ̗̉̎̆̋̉̏̎̎̏̄̏̕ ̄̆̎̆̈́Ȣ 
ˑ̜́̎̎̆ ̋̑̉̓̆̑̉̉ ̅̉́̄̎̏̒̓̉̋̉ ̒̆̐̒̉̒́ ̎̆ ̒̏̃̒̆̍ ̜̔̅̏̂̎ȟ 
̓́̋ ̋́̋ ̒̏̄̌́̒̎̏ ̘̜̍̎̏̄̏̉̒̌̆̎̎̍ ̜̈́̑̔̂̆̇̎̍ ̜̅́̎̎̍ 
̙̝̌̉ ̐̑̉̍̆̑̎̏ ̔ ςπϷ ̝̜̖̂̏̌̎ ˞˞ˏ˛ ̉̍̆̆̓ ̗̜̉̎̆̋̉̏̎̎̊̕ 
̄̆̎̆̈ȟ ́ ̝̜̏̒̓́̌̎̆ ψπϷ ˞˞ˏ˛ ̜̏̂̔̒̌̏̃̌̆̎ ̃̑̏̇̅̆̎̎̏̊ 
̃̉̑̔̒̎̏̊ ̗̉̎̆̋̉̆̊̕ ̠̓̇̆̌̏̊ ́̒̉̋̒̉̆̊̕ȟ ̋̑̏̃̏̐̏̓̆̑̆̊ȟ 
̑̏̅̏̃̏̊ ̓̑́̃̍̏̊ȟ ̘̎̆̓̑́̃̍́̓̉̆̒̋̉̍̉ ̘̜̃̎̔̓̑̉̆̑̆̐̎̍̉ 
̠̠̋̑̏̃̏̉̈̌̉̎̉̍̉Ȣ  ˜̏ ̟̍̎̆̎̉ ˥́̂́̌̏̃́  ˚Ȣ˜Ȣȟ ˕̃́̎̏̃́  ˑȢ˛Ȣȟ 
̒̆̐̒̉̒ ɀ ̅̉́̄̎̏̈ ̟̘̠̉̒̋̌̆̎̉ ̃̒̆̊ ̓̏̊ ̐́̓̏̌̏̄̉̉ȟ ̠̋̏̓̏̑́ 
̜̜̃̈̃́̆̓ ˞˞ˏ˛ȟ ̉ ̠̐̏̅̓̃̆̑̇̅̆̎̉ ̗̉̎̆̋̉̏̎̎̏̊̕ 
̝̂́̋̓̆̑̉́̌̎̏̊ ̜̐̑̉̑̏̅ ˞˞ˏ˛ ɍρπɎ. 
˛̘̜̓̆̆̒̓̃̆̎̎̆ ̉ ̜̈́̑̔̂̆̇̎̆ ̉̒̒̌̆̅̏̃́̓̆̌̉ ̏̂̑́̓̉̌̉ 
̃̎̉̍́̎̉̆ȟ ̘̓̏ ̒̆̐̒̉̒ ̔ ̅̆̓̆̊ ̐̑̏̓̆̋́̆̓ ̐̏ ɀ ̑́̈̎̏̍̔ȟ  ̓Ȣ̆Ȣ 
̠̠̠̃̌̆̓̒  ̜̄̆̓̆̑̏̄̆̎̎̍ȟ ̋́̋ ̉ ̝̙̂̏̌̉̎̒̓̃̏ ̘̖̎̏̈̏̌̏̄̉̆̒̋̉ 
̏̑̍̕ȟ ̎̏ ̋̌̉̎̉̋̏-̜̖̌́̂̏̑́̓̏̑̎ ̏̑̍̕ ̖̉ ̎̆ ̜̂̌̏ 
̐̑̆̅̌̏̇̆̎̏ɍρȟρυȟρφɎ.   ˏ ςππς ̄Ȣ ̠̉̒̒̌̆̅̏̃́̎̉̍̉ ˑȢ˛Ȣ 
˕̃́̎̏̃́ ̜̂̌̉ ̜̐̑̆̅̌̏̇̆̎ ̉ ̜̜̃̅̆̌̆̎ ̋̌̉̎̉̋̏-
̜̌́̂̏̑́̓̏̑̎̆ ̜̃́̑̉́̎̓  ̘̠̓̆̆̎̉ ̒̆̐̒̉̒́ ̜̖̎̏̃̏̑̏̇̅̆̎̎  ̉ 
̜̑́̈̑́̂̏̓́̎ ̋̑̉̓̆̑̉̉ ̅̉́̄̎̏̒̓̉̋̉ ̝̎̆̏̎́̓́̌̎̏̄̏ ̒̆̐̒̉̒́ȟ 
̔̒̓́̎̏̃̌̆̎̏ ̘̓̏ ̘̎́̌̉̉̆  ς-̖ ̋̌̉̎̉̋̏-̌́̂̏̑ ̜̖́̓̏̑̎ 
̃́̑̉́̎̓̏̃ ̝̎̆̏̎́̓́̌̎̏̄̏ ̒̆̐̒̉̒́ȡ ̞̘̄̉̐̏̑̄̉̆̒̋̏̄̏ ̉ 
̞̘̄̉̐̆̑̑̄̉̆̒̋̏̄̏ȟ ̘̟̖̠̑́̈̌̉́̉̒̚ ̐̏ ̖́̑́̋̓̆̑̉̒̓̉̋̆  
̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ɉ̗̑̆́̋̉̉ ̋̑́̒̎̏̊ ̉ 
̂̆̌̏̊ ̋̑̏̃̉ȟ ̄̆̍̏̒̓́̈́ȟ ̒̐̆̋̓̑̔ ̂̆̌̋̏̃ ̏̒̓̑̏̊ ̜́̈̕ȟ 
̐́̑́̍̆̓̑́̍ ̉̍̍̔̎̉̓̆̓ȟ́ ̟̔̑̏̃̎ ˟˟ː ̉ ˟σɊȟ ́ ̓́̋̇̆ ̐̏ 
̒̑̏̋́̍ ̠̠̐̏̃̌̆̎̉ȟ ̒̓̆̐̆̎̉ȟ ̝̅̌̉̓̆̌̎̏̒̓̉ ̉ ̖́̑́̋̓̆̑̔ 
̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ȟ ̜̖̝̜̖̅́̓̆̌̎ ̉ ̘̖̍̆̓́̂̏̌̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃Ȣ ˟́̋̇̆ ̜̂̌̉ ̜̠̜̃̃̌̆̎ ̘̠̑́̈̌̉̉ ̃ ̐̑̏̉̌̆̕ 
̝̜̖́̎̓̆̎́̓́̌̎ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ̐̑̉ ς-̖ ̖̃́̑̉́̎̓́ ̒̆̐̒̉̒́ȡ 
̐̑̉ ̞̘̄̉̐̏̑̄̉̆̒̋̏̍ ̃́̑̉́̎̓̆   ɉ̃ ̄̑̔̐̐̆ ̙̜̖̅̏̎̏̆̎̎ ̉ 
̙̜̖̎̆̅̏̎̏̆̎̎ ̒̏ ̒̑̏̋̏̍ ̗̄̆̒̓́̉̉  σς ̝̎̆̅̆̌Ɋ 
̐̑̉̒̔̓̒̓̃̏̃́̌̉ ̠̈́̂̏̌̆̃́̎̉ ̍́̓̆̑̆̊ ̒ ̘̄̆̎̆̓̉̆̒̋̏̊ 
̝̟̐̑̆̅̑́̒̐̏̌̏̇̆̎̎̏̒̓ ̃ ̃̉̅̆ ́̓̏̐̉̉  ̉ ̞̎̅̏̋̑̉̎̏̐́̓̉̉ȟ 
̟̏̓̒̔̓̒̓̃̔̉̆̚ ̃ ̞̘̄̉̐̆̑̑̄̉̆̒̋̏̍ ̃́̑̉́̎̓̆Ȣ  ˏ̜̜̅̆̌̆̎ ς 
̃́̑̉́̎̓́ ˑˏ˞ ɀ ̒̉̎̅̑̏̍́ ̐̑̉ ̒̆̐̒̉̒̆ȡ 
̜̅̆̋̏̍̐̆̎̒̉̑̏̃́̎̎̊ȟ ̖̟̠́̑́̋̓̆̑̉̈̔̉̊̒̚  ̏̂̆̊̚ 
̠̗̄̉̐̏̋̏́̄̔̌̉̏̎̎̏̊ ̉ ̗̄̉̐̏́̄̑̆̄́̉̏̎̎̏̊ 
̝̟̎́̐̑́̃̌̆̎̎̏̒̓ȟ ̉ ̖̜̒̃̆̑̋̏̍̐̆̎̒̉̑̏̃́̎̎̊ȟ 
̖̟̠́̑́̋̓̆̑̉̈̔̉̊̒̚ ̋̑̉̈́̍̉ ̠̗̄̉̐̆̑̋̏́̄̔̌̉̉ ̉ 
̗̄̉̐̆̑́̄̑̆̄́̉̉ ɍρσȟρυȟρφɎ.    
˜̑̉ ̞̘̄̉̐̏̑̄̉̆̒̋̏̍ ̃́̑̉́̎̓̆ ̔̒̓́̎̏̃̌̆̎ ́̋̓̕ ̜̃̒̏̋̏̊ 
̘́̒̓̏ ̜̓ ̄̉̐̏̓̉̑̆̏̉̅̉̈̍́  ɉ̔ χψȟυ Ϸ ̜̖̎̏̃̏̑̏̇̅̆̎̎Ɋȟ ̐̑̉ 
̞̘̄̉̐̆̑̑̄̉̆̒̋̏̍  ̃́̑̉́̎̓̆ ɉφυȟσϷ ̅̆̓̆̊Ɋȟ ̏̂̎́̑̔̇̆̎́ 
̜̠̃̒̏̋́ ̘́̒̓̏̓́ ̓̏̌̆̑́̎̓̎̏̒̓̉ ̋ ˞˟ːȢ ˠ  ̅̆̓̆̊ ̒̏ ̒̑̏̋̏̍ 
̗̄̆̒̓́̉̉ ςψ-σς ̎̆̅̆̌̉ ̓́̋̇̆ȟ ̋́̋ ̉ ̔ ̂̏̌̆̆ ̜̖̈̑̆̌ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ȟ ̒̆̐̒̉̒ ̉̍̆̆̓ ς ̋̌̉̎̉̋̏-̜̖̌́̂̏̑́̓̏̑̎ 
̃́̑̉́̎̓́ȟ ̖̠̟̖̒̏̑́̎̉̚ ̜̏̒̎̏̃̎̆ ̘̜̆̑̓  ̞̘̄̉̐̏̑̄̉̆̒̋̏̄̏ ̉ 
̞̘̄̉̐̆̑̑̄̉̆̒̋̏̄̏ ̃́̑̉́̎̓̏̃Ȣ ˛̅̎́̋̏ȟ ̟̠̉̍̆̓̒ ̜̎̆̋̏̓̏̑̆ 
̘̠̑́̈̌̉̉  ̃ ̖̐́̑́̍̆̓̑́ ̋̑́̒̎̏̊ ̋̑̏̃̉ ̉ ̒̓̆̐̆̎̉ ̠̓̇̆̒̓̉ 
̘̖̍̆̓́̂̏̌̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃Ȣ ˤ́̆̚ ̅̉́̄̎̏̒̓̉̑̏̃́̎ 
̘̒̆̐̓̉̆̒̋̉̊ ̙̏̋ ̉ ̝̓̏̌̋̏ ̐̑̉ ̞̘̄̉̐̏̑̄̉̆̒̋̏̍ ̃́̑̉́̎̓̆ 
̉̍̆̌̉ ̍̆̒̓̏ ̠̠̋̑̏̃̏̉̈̌̉̎̉ ̃ ̘̘̎́̅̐̏̆̎̉̋̉ Ȣ ˞̆̐̒̉̒ ̔ 
̅̆̓̆̊ ̒̏ ̒̑̏̋̏̍ ̗̄̆̒̓́̉̉ ̍̆̎̆̆ ςψ ̝̎̆̅̆̌ ̎̆ ̉̍̆̆̓ 
̜̜̖̃̑́̇̆̎̎ ̘̑́̈̌̉̉̊ ̐̏ ̃́̑̉́̎̓́̍ɍρχɎ.  
˜̏ ̒̆̊ ̝̅̆̎ ̅̉́̄̎̏̒̓̉̋́ ̝̎̆̏̎́̓́̌̎̏̄̏ ̒̆̐̒̉̒́ 
̠̐̑̆̅̒̓́̃̌̆̓ ̝̙̂̏̌̉̆ ̓̑̔̅̎̏̒̓̉ȟ ̓Ȣ̋Ȣ ̠̎̆̒̍̏̓̑ ̎́ 
̍̎̏̄̏̌̆̓̎̆̆ ̘̉̈̔̆̎̉̆ ̅́̎̎̏̄̏ ̠̈́̂̏̌̆̃́̎̉ ȟ ̃ 
̘̐̆̅̉́̓̑̉̆̒̋̏̊ ̐̑́̋̓̉̋̆ ̅̏ ̠̎́̒̓̏̆̄̏̚ ̃̑̆̍̆̎̉ ̎̆̓ 
̘̖̆̓̋̉ ̠̜̖̏̂̆̐̑̉̎̓̚ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̜̖̌́̂̏̑́̓̏̑̎ 
̋̑̉̓̆̑̉̆̃ ̅̉́̄̎̏̈́ȟ ̜̋̏̓̏̑̆ ̝̟̐̏̌̎̏̒̓ ̠̔̅̏̃̌̆̓̃̏̑̌̉ ̜̂ 
̠̓̑̆̂̏̃́̎̉̍ ̝̅̏̋́̈́̓̆̌̎̏̊ ̗̜̍̆̅̉̉̎Ȣ 
ˏ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̏̒̏̂̏̆ ̍̆̒̓̏ ̉̍̆̆̓ ̘̉̈̔̆̎̉̆ 
̝̜̖̐̑̏̃̏̒̐́̌̉̓̆̌̎ ̉ ̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ 
̗̉̍̍̔̎̏̉̓̏̋̉̎̏̃ȟ ̜̜̜̖̃̑́̂́̓̃́̆̍ ̐̑̉ ̒̆̐̒̉̒̆ ̔ 
̜̖̎̏̃̏̑̏̇̅̆̎̎Ȣ  ˟́̋ ̃ ̐̆̑̃̏̍ ̓̑̉̍̆̒̓̑̆ ̂̆̑̆̍̆̎̎̏̒̓̉ 
̞̝̜̍̂̑̉̏̎́̌̎̆ ̋̔̐̆̑̏̃̒̋̉̆̕ ̋̌̆̓̋̉ ̘̐̆̆̎̉ ̟̏̂̌́̅́̓ 
̖́̑́̋̓̆̑̉̒̓̉̋́̍̉  ̜̖̈̑̆̌ ̍́̋̑̏́̄̏̃̕ ̉ ̜̒̐̏̒̏̂̎ 
̐̑ ̗̝̏̅̔̉̑̏̃́̓  ˕˘-ρ ɼȟ ̠̉̄̑́ ̘̝̟̈̎́̉̓̆̌̎̔ ̝̑̏̌ ̃ 
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̗̐̑̏̓̉̃̏̉̎̆̋̉̏̎̎̏̊̕ ̈́̉̓̆̚ ̐̌̏̅́Ȣ ˝̠̅ ́̃̓̏̑̏̃ ɍρχȟρωɎ 
̘̟̏̓̍̆́̓ ̖̟̒̏̅̎̔ȟ ́ ̉̎̏̄̅́ ̉ ̜̙̟̐̏̃̆̎̎̔ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ 
̜̓́̋̏̃̍̉ ̔ ̜̖̃̈̑̏̒̌ ̝̒̐̏̒̏̂̎̏̒̓ ̍́̋̑̏́̄̏̃̕ ̉ ̗̍̏̎̏̉̓̏̃ 
̙̜̖̅̏̎̏̆̎̎ ̅̆̓̆̊ ̋ ̜̃̑́̂̏̓̋̆ ˕˘-ρ ɼȢ  ˕˘ ρɼ ̜̙̠̐̏̃́̆̓̒ 
̐̑̉ ̘̜̖̑́̈̌̉̎ ̜̖̒̓̑̆̒̒̏̃ ̗̠̖̒̉̓̔́̉ȟ ̐̑̉ ̗̉̎̆̋̉̏̎̎̏̍̕ 
̗̐̑̏̆̒̒̆ȟ ̃ ̘́̒̓̎̏̒̓̉ ̐̑̉ ̜̖̃̉̑̔̒̎ ̗̠̖̉̎̆̋̉̕ȟ ̐̑̉ 
̄̉̐̏̋̒̉̉ ̉ ́̒̉̋̒̉̉̕ ̃ ̖̑̏̅́Ȣ  
˜̏ ̜̅́̎̎̍ ˥́̂́̌̏̃́ ˚Ȣ˜Ȣ ̜̘̒̃̏̑̏̓̏̎̏̆ ̒̏̅̆̑̇́̎̉̆ 
̝̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̏̄̏ ˕˘-ρπȟ ̠̠̟̠̃̌̆̄̏̒̚ ̐̑̏̅̔̋̓̏̍ ˟-
̖̆̌̐̆̑̏̃ ς-̄̏ ̓̉̐́ȟ ̜̖̏̓̃̆̓̒̓̃̆̎̎ ̈́ ̏̑̍̉̑̏̃́̎̉̆̕ 
̝̄̔̍̏̑́̌̎̏̄̏ ́̎̓̉̄̆̎-̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ȟ ̉ 
̟̉̄̑́̆̄̏̚ ̝̑̏̌ ́̎̓́̄̏̎̉̒̓́ ̠̑̅́ ̗̉̓̏̋̉̎̏̃ ̔ 
̧̜̖̎̏̃̏̑̏̇̅̎̎ ̒ ̒̆̐̒̉̒̏̍ ̘̝̈̎́̉̓̆̌̎̏  ̜̙̃̆ȟ ̘̆̍ ̔ 
̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̜̖̎̏̃̏̑̏̇̅̆̎̎ȟ ̓́̋ ̉ ̔ 
̗̜̖̎̆̉̎̉̉̑̏̃́̎̎̕ ̜̖̎̏̃̏̑̏̇̅̆̎̎Ȣ  ˛̘̠̓̍̆́̆̓̒ 
̐̑̆̏̂̌́̅́̎̉̆ ̠̒̏̅̆̑̇́̎̉ ˕˘-ρπ ̐̑̉ ̑́̎̎̆̍ ̘̎́́̌̆ 
̒̆̐̒̉̒́ȟ ́ ̓́̋̇̆ ̔ ̧̜̖̎̏̃̏̑̏̇̅̎̎ ̒ ̞̘̄̉̐̏̑̄̉̆̒̋̉̍ 
̃́̑̉́̎̓̏̍ ̆̄̏ ̘̠̓̆̆̎̉Ȣ ˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆ ̠̟̐̏̈̃̏̌̓ 
̝̔̓̃̆̑̇̅́̓ȟ ̘̓̏ ̒̆̐̒̉̒ ̔ ̧̜̖̎̏̃̏̑̏̇̅̎̎ ̐̑̏̓̆̋́̆̓ ̎́ ̏̎̆̕ 
̘̔̒̓̏̊̉̃̏̄̏ ̠̐̑̆̏̂̌́̅́̎̉ ̒̉̒̓̆̍̎̏̄̏ 
̝̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́Ȣ  
˞̉̎̅̑̏̍ ̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ɉ˞˞ˏ˛Ɋ 
̠̠̠̃̌̆̓̒ ̟̘̜̋̌̆̃̍ ̘̐́̓̏̄̆̎̆̓̉̆̒̋̉̍ ̈̃̆̎̏̍ ̋́̋  ̐̑̉ 
̒̆̐̒̉̒̆ȟ ̓́̋ ̉ ̐̑̉ ̖̅̑̔̄̉  ̘̖̋̑̉̓̉̆̒̋̉ ̠̠̖̒̏̒̓̏̎̉ 
̏̑̄́̎̉̈̍́ ̗̎̆̉̎̆̋̉̏̎̎̏̄̏̕ ̄̆̎̆̈́ȟ ̟̔̄̑̏̇́̆̆̚ ̑̉̒̋̏̍ 
̠̑́̈̃̉̓̉ ̐̏̌̉̏̑̄́̎̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ɉ˜˛˚ɊȢ ˞̉̅̑̏̍ 
̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ̠̠̠̐̑̏̃̌̆̓̒  ̏̓ 
̘̝̜̖̎̆̈̎́̉̓̆̌̎ ̉̈̍̆̎̆̎̉̊ ̃ ̜̖̌́̂̏̑́̓̏̑̎ ̜̖̅́̎̎ ̅̏ ̠̑̋̏ 
̜̜̖̃̑́̇̆̎̎ ̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ̃ ̃̉̅̆ ̒̆̐̒̉̒́ ̉ 
̘̒̆̐̓̉̆̒̋̏̄̏ ̙̏̋́Ȣ  
˛̠̒̎̏̃̎́ ̝̑̏̌ ̃ ̏̑̍̉̑̏̃́̎̉̉̕ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ ̐̑̉ ˞˞ˏ˛ 
̐̑̉̎́̅̌̆̇̉̓  ̗̉̎̆̋̉̏̎̎̏̍̔̕ ́̄̆̎̓̔Ȣ ˏ ̏̒̎̏̃̆ 
̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ ̐̑̉ ˑ˚˗-̃̉̑̔̒̎̏̊ ̗̉̎̆̋̉̉̕ȟ 
̃̉̑̔̒̏̃ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ ρȟς ̓̉̐́ ̌̆̇́̓ ̜̉̍̍̔̎̎̆ 
̖̜̍̆́̎̉̈̍Ȣ ˏ̉̑̔̒ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ȟ ̗̉̓̏̍̆̄́̌̏̃̉̑̔̒ 
̠̐̑̉̃̏̅̓ ̋ ̟̔̄̎̆̓̆̎̉ ̉̍̍̔̎̉̓̆̓́ ̉  ̜̒̐̏̒̏̂̎ ̠̝̐̏̅́̃̌̓ 
̗̝̟̔̎̋̉̏̎́̌̎̔̕ ̝́̋̓̉̃̎̏̒̓ ̍́̋̑̏́̄̏̃̕ȟ ˟-̗̌̉̍̏̉̓̏̃̕ȟ 
̜̖̆̒̓̆̒̓̃̆̎̎ ̋̉̌̌̆̑̏̃ȟ ̗̐̑̏̅̔̋̉̉ ́̎̓̉̓̆̌ȟ 
̉̎̓̆̑̌̆̊̋̉̎̏̃ȟ ̉̎̓̆̑̆̑̏̎̏̃̕ȟ ́̋̓̉̃̎̏̒̓̉ 
̗̘̖̉̓̏̓̏̋̒̉̆̒̋̉ ˟-̞̆̋̓̏̑̏̃̕̕ ɍρρȟ ρςɎȢ  
˝̘̜́̈̌̉̎̆ ̗̜̉̎̆̋̉̏̎̎̆̕ ̜́̄̆̎̓ ̠̠̟̠̃̌̓̒  Ⱥ̘̜̐̆̑̃̉̎̍ 
̈̃̆̎̏̍Ȼ ̂̏̌̆̈̎̉ ̋́̋ ̋̏̍̐̌̆̋̒̎̏̄̏ ̘̐́̓̏̌̏̄̉̆̒̋̏̄̏ 
̗̐̑̏̆̒̒́ȟ ̖̜̟̏̃́̓̃́̆̄̏̚ ̏̑̄́̎̉̈̍Ȣ ˜́̓̏̄̆̎̆̈ 
̗̉̎̆̋̉̏̎̎̏̄̏̕ ̗̐̑̏̆̒̒́ ̒̌̏̇̆̎ ̉ ̏̎ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ ̠̑̅ 
̝̜̖̐̏̒̌̆̅̏̃́̓̆̌̎ȟ ̘̐̏̏̆̑̆̅̎̏ ̟̖̐̑̏̓̆̋́̉̚ ̞̓́̐̏̃Ȣ ˜̑̉ 
̞̓̏̍ ̘̠̏̓̍̆́̆̓̒ ̘̃̏̃̌̆̆̎̉̆ ̃ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒ ̖̃̒̆ 
̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ ̏̑̄́̎̉̈̍́ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̑́̈̃̉̓̉̆̍ 
̗̘̒̐̆̉̉̆̒̋̏̊̕ ̉̍̍̔̎̎̏̊ ̗̑̆́̋̉̉Ȣ ˏ ̗̉̎̉̉̑̏̃́̎̎̏̍̕ 
̏̑̄́̎̉̈̍̆ ̘̟̎́̉̎́̓ ̝̠̑́̈̃̉̃́̓̒ ̞̎̅̏- ̉ ̞̋̈̏̓̏̋̒̉̋̏̈ȟ ̃ 
̝̑̆̈̔̌̓́̓̆ ̘̆̄̏ ̜̓̋́̎̆̃̆ ̍́̋̑̏́̄̉̕ ̉ ̅̑̔̄̉̆ ̜̋̏̍̐̏̎̆̎̓ 
̗̍̏̎̏̉̓́̑̎̏-̝̍́̋̑̏́̄́̌̎̏̊̕ ̜̒̉̒̓̆̍ ɉ˙˙˞Ɋ ̘̟̎́̉̎́̓ 
̗̝̐̑̏̅̔̉̑̏̃́̓ ̠̑̅ ̗̉̓̏̋̉̎̏̃Ȣ  ˣ̜̉̓̏̋̉̎ ̉ ̅̑̔̄̉̆ 
̘̂̉̏̌̏̄̉̆̒̋̉ ̜́̋̓̉̃̎̆ ̜̍̆̅̉́̓̏̑ ̠̃̏̒̐́̌̆̎̉ ̘̟̎́̉̎́̓ 
̗̝̠̐̑̏̅̔̉̑̏̃́̓̒ ̐̑̉ ́̎̓̉̄̆̎̎̏̊ ́̓́̋̆ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ 
̎̏̃̏̑̏̇̅̆̎̎̏̄̏Ȣ ˟́̋̇̆ ̗̜̉̓̏̋̉̎ ̟̐̑̉̎̉̍́̓  ̘̔́̒̓̉̆  ̃ 
̉̍̍̔̎̎̏̍ ̏̓̃̆̓̆ȟ ̞̄̆̍̏̐̏̈̆ȟ ̑́̈̃̉̓̉̉ ̠̃̏̒̐́̌̆̎̉ȟ 
̘̠̏̂̆̒̐̆̉̃́ ̃̈́̉̍̏̅̆̊̒̓̃̉̆ ̖̃̒̆ ̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ ̍̆̇̅̔ 
̒̏̂̏̊ ɍρρȟρςȟςπɎȢ  
ˣ̜̉̓̏̋̉̎ ɀ ̞̓̏ ̠̆̅̉̎́ ̒̉̒̓̆̍́ ̉̍̍̔̎̏̐̆̐̓̉̅̏̃ ̎̉̈̋̏̊ 
̠̍̏̌̆̋̔̌̑̎̏̊ ̜̍́̒̒ȟ ̟̖̑̆̄̔̌̉̑̔̉̚ ̗̔̎̋̉̉̕ ̋̌̆̓̏̋ 
̘̑́̈̌̉̎̏̊ ̓̋́̎̆̃̏̊  ̐̑̉̎́̅̌̆̇̎̏̒̓̉Ȣ ˑ̆̊̒̓̃̉̆ ̗̉̓̏̋̉̎̏̃ 
̗̝̍̎̏̄̏̔̎̋̉̏̎́̌̎̏̕Ȣ ˕̖ ̗̜̑̆̆̐̓̏̑ ̜̑́̒̐̏̌̏̇̆̎ ̎́ 
̘̜̖̑́̈̌̉̎ ̖̓̉̐́ ̋̌̆̓̏̋Ȣ ˜̞̏̓̏̍̔ ̃  ̈́̃̉̒̉̍̏̒̓̉ ̏̓ 
̗̌̏̋́̌̉̈́̉̉  ̋̌̆̓̏̋ ɀ ̙̍̉̆̎̆̊ȟ ̉̈̍̆̎̆̎̉̊ ̞̋̒̐̑̆̒̒̉̉ 
̗̑̆̆̐̓̏̑̏̃  ̉ ̟̒̏̐̔̓̒̓̃̔̆̄̏̚ ̠̅̆̊̒̓̃̉ ̖̅̑̔̄̉ 
̠̜̖̑̆̄̔̌̓̏̑̎ ́̋̓̏̑̏̃̕  ̅̆̊̒̓̃̉̆ ̝̜̖̏̓̅̆̌̎ ̗̉̓̏̋̉̎̏̃ 
̍̏̇̆̓ ̘̝̠̏̓̌̉́̓̒ ̎̆ ̝̓̏̌̋̏ ̑́̈̎̏̏̂̑́̈̉̆̍ ̖̒̃̏̉ 
̠̜̖̑̆̄̔̌̓̏̑̎ ̞̆̋̓̏̃̕̕ȟ ̎̏ ̉ ̖̉ ̘̝̟̎̆̏̅̎̏̈̎́̎̏̒̓ȟ ̝̃̐̌̏̓ 
̅̏ ̐̑̏̓̉̃̏̐̏̌̏̇̎̏̒̓̉ ̖̉ ̞̆̋̓̏̃̕̕ ̃ ̘̜̖̑́̈̌̉̎ ̜̖̒̑̆̅̏̃ 
̗̠̖̒̉̓̔́̉Ȣ  
˛̒̏̂̆̎̎̏̒̓̉ ˞˞ˏ˛ ̐̑̉ ̜̖̃̎̔̓̑̉̔̓̑̏̂̎  ̜̖̃̉̑̔̒̎ 
̗̠̖̉̎̆̋̉̕ ɉˣ˙ˏȟ ˏ˜ːɊȢ ˗̘̌̉̎̉̆̒̋̉̆ ̜̒̉̍̐̓̏̍ ˑ˚˗ ɀ 
̜̖̃̉̑̔̒̎ ̗̉̎̆̋̉̉̕ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̝̃̆̒̍́ 
̜̑́̈̎̏̏̂̑́̈̎ȟ ̘̟̈́́̒̓̔ ̐̑̉̎̉̍́̆̓ ̜̄̆̎̆̑́̌̉̈̏̃́̎̎̊ 

̖́̑́̋̓̆̑ȟ ̟̉̍̆̓ ̝̈́̃̉̒̉̍̏̒̓ ̏̓ ̒̓̆̐̆̎̉ ̈̑̆̌̏̒̓̉ 
̏̑̄́̎̉̈̍́ ̉ ̃̑̆̍̆̎̉ ̠̃̏̈̎̉̋̎̏̃̆̎̉ ̗̉̎̆̋̉̏̎̎̏̄̏̕ 
̗̐̑̏̆̒̒́ ɍρχȟςρȟςςɎȢ ˛̅̎̉̍ ̉̈ ́̋̓̏̑̏̃̕ ̠̖̐̑̉̃̏̅̉̚ ̋ 
̗̄̆̎̆̑́̌̉̈́̉̉ ̗̉̎̆̋̉̏̎̎̏̄̏̕ ̗̐̑̏̆̒̒́  ̃̒̌̆̅̒̓̃̉̆ 
̅̉̒̂́̌́̎̒́ ̐̑̏- ̉ ̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ȟ ̋ 
̟̑́̈̃̉̓̉ ̒̉̒̓̆̍̎̏̄̏ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ̐̌̏̅́ ̉ 
̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̠̠̠̃̌̆̓̒ ̖̘̠̑̏̎̉̆̒̋́ ̗̠̉̎̆̋̉̕ ̍́̓̆̑̉Ȣ 
˙̖̜̆́̎̉̈̍ ̃̎̔̓̑̉̔̓̑̏̂̎̏̄̏ ̗̠̉̎̉̉̑̏̃́̎̉̕ ̉ 
̃̎̔̓̑̉̔̓̑̏̂̎̏̊ ̗̉̎̆̋̉̉̕  ̐̌̏̅́ ̐̏̋́ ̟̠̏̒̓́̓̒ ̅̏ ̗̋̏̎́ 
̎̆ ̘̜̉̈̔̆̎̎̍̉Ȣ ˛̠̒̎̏̃̎́ ̝̑̏̌ ̃ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̉  
̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̗̐̑̏̆̒̒̏̃  ̐̑̉̎́̅̌̆̇̉̓ ̙̟̎́̑̔̆̎̉ 
̉̍̍̔̎̎̏̄̏ ̄̏̍̆̏̒̓́̈́ ̃ ̒̉̒̓̆̍̆ ̝̍́̓ ɀ ̗̐̌́̆̎̓́ ɀ ̐̌̏̅Ȣ ˚́ 
̏̎̆̕ ̂̆̑̆̍̆̎̎̏̒̓̉ ̖̐̑̏̉̒̏̅̉̓ ̠̉̈̍̆̎̆̎̉ ̒̉̒̓̆̍̎̏̄̏ ̉ 
̝̌̏̋́̌̎̏̄̏ ̗̉̓̏̋̉̎̏̃̏̄̏ ̐̑̏̉̌̆̊̕Ȣ ˑ̠̌ ̙̔̒̐̆̎̏̄̏ 
̠̐̑̏̓̆̋́̎̉ ̂̆̑̆̍̆̎̎̏̒̓̉ ̠̓̑̆̂̔̆̓̒ ̜̏̐̑̆̅̆̌̆̎̎̊ ̂́̌́̎̒ 
Th1/ Thς ̗̌̉̍̏̉̓̏̃̕ȟ Th ̜̍̆̅̉́̓̏̑  ̗̟̉̎̅̔̉̑̔̓ 
̜̜̙̃̋̉̅ȟ Thς ̜̍̆̅̉́̓̏̑ ɉ˕˘-ρπɊ ̈́̉́̆̓̚̚ ̞̍̂̑̉̏̎ ̉ 
̠̐̑̆̐̓̒̓̃̔̆̓ ̟̏̓̓̏̑̇̆̎̉ ̐̌̏̅́ɉςσɊȢ ˏ̏ ̠̃̑̆̍ ̝̎̏̑̍́̌̎̏ 
̟̐̑̏̓̆̋́̆̊̚ ̂̆̑̆̍̆̎̎̏̒̓̉ ̐̑̆̃́̌̉̑̔̆̓ Th2 
ɉ̝̜̄̔̍̏̑́̌̎̊Ɋ ̜̉̍̍̔̎̎̊ ̏̓̃̆̓Ȣ ˏ ̏̓̃̆̓ ̎́ ̉̈̍̆̎̆̎̉̆ 
̗̉̓̏̋̉̎̏̃̏̄̏ ̠̐̑̏̉̌̕ ̉ ̠̟̒̃̈́̎̎̔ ̒ ̞̓̉̍ ̗̟́̋̓̉̃́̉ 
̞̠̎̅̏̓̆̌̉ ̃ ̏̑̄́̎̉̈̍̆ ̐̌̏̅́ ̠̏̑̍̉̑̔̆̓̒̕ ̒̉̎̅̑̏̍ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̏̓̃̆̓́ ɍρχȟρψȟςπɎ, ̜̋̏̓̏̑̊ ̍̏̇̆̓ 
̠̠̝̠̐̑̏̃̌̓̒ ̎̆ ̝̓̏̌̋̏ ̜̐̑̆̇̅̆̃̑̆̍̆̎̎̍̉ ̑̏̅́̍̉ȟ ̎̏ ̉ 
̝̍̔̌̓̉̏̑̄́̎̎̏̊ ̐́̓̏̌̏̄̉̆̊Ȣ   
˜̏ ̜̅́̎̎̍ ːȢˍȢ ˞̜́̍̒̄̉̎̏̊ ̠̃̑̏̇̅̆̎̎́ ̗̠̋̏̎̓́̍̉̎́̉ 
̐̌̏̅́ ̗̉̓̏̍̆̄́̌̏̃̉̑̔̒̏̍ ̟̠̎́̂̌̅́̆̓̒ ̃ σψȟσϷ ̑̏̅̏̃Ȣ 
ˏ̉̑̔̒̏̍ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ ɀ ςφȟυϷȟ ̍̉̋̏̐̌́̈̍̏̊ -55,5%, 
̔̑̆́̐̌́̈̍̏̊ ɀ υυȟσϷȟ ̖̌́̍̉̅̉̏̈̏̍ ɀ τπȟσϷȟ ̋́̎̅̉̅̏̈̏̍ ɀ 
33,1% [3]. ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ψπȟυϷ ̅̆̓̆̊ ̟̠̑̏̇̅́̓̒ 
̜̋̏̎̓́̍̉̎̉̑̏̃́̎̎̍̉ ̔̒̌̏̃̎̏-̐́̓̏̄̆̎̎̏̊ ̌̏̑̏̊̕ 
̝̔̑̏̄̆̎̉̓́̌̎̏̄̏ ̓̑́̋̓́ ̂̆̑̆̍̆̎̎̏̊Ȣ ˠ ̅̆̓̆̊ ̒ 
̜̏̒̌̏̇̎̆̎̎̍ ̘̓̆̆̎̉̆̍ ̑́̎̎̆̄̏ ̝̎̆̏̎́̓́̌̎̏̄̏ ̐̆̑̉̏̅́ȟ ̐̏ 
̜̅́̎̎̍ ˑȢˎȢ ˘́̃̑̏̃̏̊ȟ ̜̃̒̏̋́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ 
̗̗́̒̒̏̉́̉̉ ̂́̋̓̆̑̉̊ ̉ ̃̉̑̔̒̏̃ȡ ̔ χψȟσϷ ̜̖̎̏̃̏̑̏̇̅̆̎̎ 
̜̝̃̅̆̌̉̌̉̒ ̞̜̎̓̆̑̏̃̉̑̔̒ȟ ̔ ςςϷ - ̜̃̉̑̔̒ ̐̑̏̒̓̏̄̏ ̄̆̑̐̆̒́ȟ 
̔ τψȟσϷ - ̗̉̓̏̍̆̄́̌̏̃̉̑̔̒ ɍρχȟςςɎ. ˜̑̉̒̔̓̒̓̃̉̆ ̃ ̏̑̄́̎̉̈̍̆ 
̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̃̉̑̔̒̎̏̊ ̗̉̎̆̋̉̉̕ ̉̌̉ ̟̌̂̏̊ ̅̑̔̄̏̊ 
̗̉̎̆̋̉̉̕ȟ ̠̎̆̒̍̏̓̑ ̎́ ̜̟̃̒̏̋̔ ̗̝̉̎̉̉̑̏̃́̎̎̏̒̓̕ȟ ̎̆ 
̃̒̆̄̅́ ̜̔̋́̈̃́̆̓ ̎́ ̓̏ȟ ̘̓̏ ̃ ̏̑̄́̎̉̈̍̆ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ 
̠̉̍̆̆̓̒ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒Ȣ 
˜̏ ̜̅́̎̎̍  Arvin A.MȢȟ ̠̑̅ ̃̉̑̔̒̏̃ȟ ̃ ̘́̒̓̎̏̒̓̉ ˏ˜ː ̉ ˣ˙ˏȟ 
̞̟̋̒̐̑̆̒̒̉̑̔̓ ̂̆̌̋̉ ̒ ̜̃̒̏̋̏̊ ̝̟̒̓̆̐̆̎ ̄̏̍̏̌̏̄̉̉ ̒ 
̗̑̆̆̐̓̏̑́̍̉ ̗̉̓̏̋̉̎̏̃ȟ ̜̋̏̓̏̑̆ ̒̌̔̇́̓ ̙̌̏̃̔̋́̍̉ ̠̅̌ 
̖̆̍̏̋̉̎̏̃ ɉ̞̓̏ ̗̝̠̒̐̆̉́̌̎́ ̝̑́̈̎̏̃̉̅̎̏̒̓ ̗̉̓̏̋̉̎̏̃ȟ 
̟̖̋̏̎̓̑̏̌̉̑̔̉̚ ̗̜̐̑̏̆̒̒ ̗̍̉̄̑́̉̉ ̉ ̗́̋̓̉̃́̉̉ ̋̌̆̓̏̋ 
̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍Ɋȟ ̘̓̏ ̐̑̉̃̏̅̉̓ ̋ ̝̙̟̔̍̆̎̆̎̉ 
̠̒̏̅̆̑̇́̎̉ ̗̉̓̏̋̉̎̏̃ ̉ ̒̎̉̇́̆̓ ̝̑̆́̋̓̉̃̎̏̒̓ ̏̑̄́̎̉̈̍́ 
̎̏̃̏̑̏̇̅̆̎̎̏̄̏Ȣ ˑ̠̌ ̏̑̄́̎̉̈̍́ ̂̆̑̆̍̆̎̎̏̊ ̜̇̆̎̉̎̚ 
̓́̋̉̆ ̜̉̍̍̔̎̎̆ ̠̉̈̍̆̎̆̎̉ ̠̠̟̠̃̌̓̒ ̎̆ ̜̏̐́̒̎̍̉ȟ ̎̏  ̏̎̉ 
̍̏̄̔̓ ̈́̍̆̓̎̏ ̠̝̐̏̃̌̉̓ ̎́ ̠̒̏̒̓̏̎̉̆ ̐̌̏̅́ ̉ 
̎̏̃̏̑̏̇̅̆̎̎̏̄̏ȟ ̎̆ ̟̉̍̆̆̄̏̚ ̑́̈̃̉̓̏̊ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍  
[8,17]. 
ˑ̜́̎̎̆ȟ ̜̐̑̆̅̒̓́̃̌̆̎̎̆ ˕Ȣ˕Ȣ ˎ̘̏́̑̏̃̏̊ȟ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ 
̓̏̍ȟ ̘̓̏ ̙̠̒̍̆́̎̎́ ̝̠̔̑̏̄̆̎̉̓́̌̎́  ̗̠̉̎̆̋̉̕ ̔ ̇̆̎̉̎̚ ̃̏ 
̠̃̑̆̍ ̂̆̑̆̍̆̎̎̏̒̓̉ ̠̎̆̂̌́̄̏̐̑̉̓̎̏ ̠̃̌̉̆̓ ̎́ 
̒̓́̎̏̃̌̆̎̉̆ ̉̍̍̔̎̉̓̆̓́ ̔ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ȟ ̠̐̑̉̃̏̅ ̋ 
̟̒̍̆̆̎̉̚ ̉̍̍̔̎̎̏̄̏ ̗̐̑̏̆̒̒́ ̃ ̒̓̏̑̏̎̔ ̗̐̑̏̌̉̆̑́̉̉̕ ̉ 
̙̟̎́̑̔̆̎̉ ̗̅̉̆̑̆̎̉̑̏̃̋̉̕̕ ̋̌̆̓̏̋ȟ ̘̓̏ ̜̃̈̃́̎̏ 
̃̎̔̓̑̉̔̓̑̏̂̎̏̊  ́̎̓̉̄̆̎̎̏̊ ̠̗̒̓̉̍̔̌̉̆̊ ̐̌̏̅́ ̒ 
̏̑̍̉̑̏̃́̎̉̆̍̕ ̋ ̍̏̍̆̎̓̔ ̠̑̏̇̅̆̎̉ ̗̅̆̉̉̓́̕ ˟- ̉ ˏ-
̘̜̖̋̌̆̓̏̎ ̒̉̒̓̆̍ ̉̍̍̔̎̉̓̆̓́ȟ ̔̄̎̆̓̆̎̉̆ ̗́̄̏̉̓́̑̎̏̊̕ 
́̋̓̉̃̎̏̒̓̉ ̎̆̊̓̑̏̉̌̏̃̕ȟ ̙̠̎́̑̔̆̎̉ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ 
̜̒̉̒̓̆̍ ̉̎̓̆̑̆̑̏̎́̕ ɍρπȟρφɎ. 
˛̟̒̏̂̔ ̐̑̏̂̌̆̍̔ ̠̟̐̑̆̅̒̓́̃̌̓ ̅̆̓̉ ̒ ̃̎̔̓̑̉̔̓̑̏̂̎̏̊ 
̗̉̎̆̋̉̆̊̕ȟ ̠̉̍̍̔̎̎́ ̒̉̒̓̆̍́ ̜̖̋̏̓̏̑ ̆̆̚ ̅̏ ̠̑̏̇̅̆̎̉ 
̠̐̏̅̃̆̑̄́̆̓̒ ́̎̓̉̄̆̎̎̏̊ ̎́̄̑̔̈̋̆Ȣ ˜̑̉ ̞̓̏̍ ̘̠̎̆̅̏̒̓́̓̏̎́ 
̗̝̠̍̏̑̏̔̎̋̉̏̎́̌̎́̕̕ ̝̈̑̆̌̏̒̓ ̏̑̄́̎̉̈̍́ ̜̖̎̏̃̏̑̏̇̅̆̎̎ 
̅̆̓̆̊ ̒ ̍́̌̏̊ ̍́̒̒̏̊ ̓̆̌́ ̐̑̉ ̑̏̇̅̆̎̉̉ ̠̔̒̔̄̔̂̌̆̓ 
̐̏̎̉̍́̎̉̆ ̠̔̑̏̃̎ ̗̗̋̏̎̆̎̓̑́̉̉ ̐̑̏- ̉ 
̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ȟ ́  ̉̍̆̎̎̏ȟ  ̓̑́̋̓̏̃̋̔ 
̖̉ ̠̔̑̏̃̎ ̠̅̌ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̃ ̅̉́̄̎̏̒̓̉̋̆ ̉̌̉ȟ ̎́̏̂̏̑̏̓ȟ 
̠̅̌ ̗̠̏̓̑̉́̎̉ ˞˞ˏ˛ ̔ ̞̖̓̉ ̅̆̓̆̊ ̐̑̉ ̃̎̔̓̑̉̔̓̑̏̂̎̏̊ 
̘̄̆̑̐̆̓̉̆̒̋̏̊ ̗̉̎̆̋̉̉̕Ȣ ˞̖̝̏̅̎̏̒̓ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎  
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˟ ̨̊̎ȡ ˞̏ ̜ ̜̜̇̌̅́̑ ̑̒́ ̨̨̨̙̌̋ ̗̠̜̉̎̆̋̉̎̕ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̃̉̑̔̒̐̆̎ ̙́ ̜̜̜̑̌́̓̎ ̓ ̨̑̌̆̑̎ ̜́̎ ̓́̔ ̋ ̑̓ ̋ ̨̂̆̊̅Ȣ 
̑̒́ ̨̨̨̙̌̋ ̉ ̗̠̜̎̆̋̉̌́̑̅̕  ̋̆̈̅̆̒̔ ̨̨̨̇̉̌̄ φϷ-̅́̎ υσϷ-  ́̅ ̨̆̊̎ ̨̒̐ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̙́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ̨̌̆̒̓̋ ̒́̌̍́ ̜ 

70%-  ́̇ ̨̆̓̐ ̓ ̑Ȣ ˑ˚-̠̜̃̉̑̔̒̓ ̑̒́ ̨̨̨̙̌̋ ̉ ̗̠̎̆̋̉̅́̎̕ ̜̂̏̌́̓̎ ̆̑̓̆ ̨̝̎̆̏̎́̓́̌̅̋ ̙́̔̑̔́ ̜̅  ̇ ̎̆ ̨̌̍-̨̇̆̓̍ ̨̨̨̇̉̌̄ υȟσϷ-
̅̆̎ ςχȟτϷ-  ́̅ ̨̆̊̎ ȟ ́̌ ̨̌ ̜̓̔̌̔ ̋ ̨̨̙̑̒̆̓̋ ρφȟψϷ-  ́̇ ̨̆̓̐ ̓ ̑Ȣ ̑̒́ ̨̨̨̙̌̋ ̗̠̉̎̆̋̉̌́̑̕ ̜̜̜̑̌̍̎̅́ ̃̉̑̔̒ ̇ ̎̆ ̃̉̑̔̒-
̏̒́̑̌́̎ ́̎ ̓ ̨̑̌̆̑ ̆  ̨̨́̔̐̓ ̇ ̎̆ ̜̜̉̎̅ ̐̆̎ ̜́̎ ̜̓́̌́̓̎ ̓ ̨̑̌̆̑̎̆ ̜̇́̓́̅Ȣ ˔̨̆̑̓̓̆̔̅  ̜̓̆̏̑̆̓̉̋́̌  ̓ ̨̑ ̜̜̏̌̅́̎̌́̅Ȣ 

˗ ̐̓̆̄̆̎ ̜̏̓́̎̅  ̇ ̎̆ ̨̙̆̓̆̌̅̋ ̍́ ́̌́̌́̑ ̓́̌̅́̔̅́̎ ̨̨̨̓̋̈̌̅Ȣ  
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SYSTEMIC INFLAMMATORY RESPONSE SYNDROME WHEN HERPES  
INFECTIONS IN NEWBORNS WITH LOW BIRTH WEIGHT 

 
Resume: In recent years, increased detectability intrauterine infections, in particular viral etiology. The incidence of intrauterine infection 
varies from 6 to 53% and 70% of preterm infants. The frequency of early neonatal mortality and morbidity in the intrauterine infection DNA 
virus infection ranges from 5.3 to 27.4% and reached 16.8% of stillbirths. 
The structure of the intrauterine infection the virus and / or virus -associated infections are the most dangerous and difficult to diagnose. We 
used a theoretical method of research. We analyzed a lot of domestic and foreign articles. 
Keywords : cytokines, systemic inflammatory response syndrome, congenital immunity, newborns with low birth weight, CMV, HSV. 
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ˍȢ˟Ȣ˙ˠ˞ˍ˒ˏȟ ˘Ȣ˟Ȣ ˒˝ˍ˘˕˒ˏˍȟ ˚Ȣ˚Ȣ ˙ˍˑ˒˚˛ˏȟ ˔Ȣ˙Ȣ ˓ˍ˚˒˚ȟ ˙Ȣ˗Ȣ ˠ˞˒˝˛ˏˍȟ  ˎȢˠȢ ˠ˙˕˝˔ˍ˗˛ˏˍ 

˗̖́̈́ ̒̋̉̊ ˚́ ̗̝̜̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ̱ ̠̒̆̎̅̉̑̏̃́̕ 
 

˛˞˛ˎ˒˚˚˛˞˟˕ ˪˜˕ˑ˒˙˕ˤ˒˞˗˛ː˛ ˜ˍ˝˛˟˕˟˚˛ː˛ ˙˒˚˕˚ː˕˟ˍ 
 

˜̜̑̏̃̆̅̆̎ ̏̂̒̌̆̅̏̃́̎̉̆ ̝̜̖̂̏̌̎ ̜̒̆̑̏̈̎̍ ̍̆̎̉̎̄̉̓̏̍ȟ ̜̜̃̈̃́̎̎̍ ̃̉̑̔̒̏̍ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́Ȣ ˕̈ ̖̎̉  φυ ɉϋϋȟόϻɊ ̝̂̏̌̎̏̊ 
̜̂̌̉  ̍̔̇̒̋̏̄̏ ̐̏̌́ȟ ́ ϊ ɉφφȟφϻɊ ɀ ̇̆̎̒̋̏̄̏Ȣ ˛̟̒̎̏̃̎̔ ̟̅̏̌ ̝̜̖̂̏̌̎ ̠̒̏̒̓́̃̌̌̉ ̅̆̓̉ ̙̝̋̏̌̎̏̄̏ ̃̏̈̑́̒̓́ ɀ υω ̅̆̓̆̊ ɉωωȟϊϻɊ ȟ ω 
(18,5%) ɀ ̅̆̓̉ ̙̝̅̏̋̏̌̎̏̄̏ ̃̏̈̑́̒̓́ ȟ ω ɉυόȟωϻɊ -  ̝̜̂̏̌̎̆ ̃ ̃̏̈̑́̒̓̆ υω-φω ̌̆̓ ̉ φ ɉϋȟψϻɊ ɀ ̙̒̓́̑̆ φϊ ̌̆̓Ȣ ˚́ φ-χ ̅̎̉ ̂̏̌̆̈̎̉ 
̐̏̒̓̔̐̉̌̉ υτ ̝̜̖̂̏̌̎ ɉχϋϻɊ ̝̜̖̂̏̌̎Ȣ ˚́ ψ-ϊ ̅̎̉ ̂̏̌̆̈̎̉ ̐̏̒̓̔̐̉̌̉ υυ ̝̜̖̂̏̌̎ ɉψτȟϋϻɊȟ ̎́ ϋ-υτ ̅̎̉ ̂̏̌̆̈̎̉ ɀ ϊ ̝̜̖̂̏̌̎ȟ ̘̓̏ 
̒̏̒̓́̃̉̌̏ φφȟφϻȢ ˞̜̉̍̐̓̏̍ ̠̐̏̑́̇̆̎̉  ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̠̠̝̐̑̏̃̌̌̏̒ ̄̏̌̏̃̎̏̊ ̝̟̂̏̌  ɉυττϻɊ ȟ ̙̓̏̎̏̓̏̊ȟ ̑̃̏̓̏̊ȟ ̙̎́̑̔̆̎̉̆̍  
̠̒̏̈̎́̎̉ ̔ ̏̅̎̏̄̏ ̝̂̏̌̎̏̄̏ ɉχȟϋϻɊ ̃ ̃̉̅̆ ̙̠̏̄̌̔̆̎̉Ȣ ˕̒̒̌̆̅̏̃́̎̉̆ ̐̏̋́̈́̌̉ȟ ̘̓̏ ̃̉̑̔̒ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́ ̃ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̘̃̎́́̌̆ ̐̏̑́̇́̆̓ ̙̜̏̋̏̌̏̔̎̆ ̟̜̒̌̎̎̆ ̜̇̆̌̆̈ȟ̈́̓̆̍ ̠̟̠̐̑̉̒̏̆̅̉̎̓̒ ̠̐̏̑́̇̆̎̉ ˣ˚˞ ̉ ̖̅̑̔̄̉ ̜̖̇̆̌̆̈̉̒̓ ̏̑̄́̎̏̃ȟ̎̏ 
̘́̆̚ ̘̐̏̅̇̆̌̔̅̏̎̏̊ ̜̇̆̌̆̈Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̐ ́̑̏̓̉̓ȟ ̍̆̎̉̎̄̉̓ȟ ̋̌̉̎̉̋́ȟ ̝̜̂̏̌̎̆Ȣ 
 
˙̜̆̎̉̎̄̉̓ ̠̠̟̠̃̌̓̒ ̞̘̐̏̌̉̓̉̏̌̏̄̉̆̒̋̉̍̉ ̜̏̒̓̑̍̉ 
̗̜̉̎̆̋̉̏̎̎̍̉̕ ̠̈́̂̏̌̆̃́̎̉̍̉ȟ  ̖̟̠́̑́̋̓̆̑̉̈̔̆̆̒̚ 
̜̍̎̏̄̏̏̑̍̎̍̉̕ ̋̌̉̎̉̋̏-̜̌́̂̏̑́̓̏̑̎̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ̃ 
̏̑̄́̎̉̈̍̆ ̉ ̘̜̑́̈̌̉̎̍̉ ̠̐̏̒̌̆̅̒̓̃̉̍̉ȟ ̝̃̐̌̏̓ ̅̏ 
̝̌̆̓́̌̎̏̄̏ ̖̉̒̏̅́Ȣ  ˛̅̎̉̍ ̉̈ ̘̜̖̈̎́̉̍ ̜̖̃̉̑̔̒̎ ́̄̆̎̓̏̃ ̃ 
̒̓̑̔̋̓̔̑̆ ̜̖̒̆̑̏̈̎ ̍̆̎̉̎̄̉̓̏̃ ̠̠̠̃̌̆̓̒ ̃̉̑̔̒ 
̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́Ȣ  ˏ̉̑̔̒ ̎̆̒̓̏̆̋ ̃̏ ̙̃̎̆̎̆̊ ̒̑̆̅̆ȡ 
̜̂̒̓̑̏ ̠̉̎́̋̓̉̃̉̑̔̆̓̒ ̐̏̅ ̅̆̊̒̓̃̉̆̍ ̜̃̒̏̋̏̊ 
̜̓̆̍̐̆̑́̓̔̑ȟ ̝̜̖̔̌̓̑́̉̏̌̆̓̏̃̕ ̘̌̔̆̊ȟ ̗̟̖̅̆̈̉̎̉̉̑̔̉̕̚ 
̑́̒̓̃̏̑̏̃ȟ ̐̑̉ ̜̙̃̒̔̉̃́̎̉̉Ȣ ˙̖̆́̎̉̈̍ ̘̐̆̑̆̅́̉ ɀ 
̙̃̏̈̅̔̎̏-̝̜̋́̐̆̌̎̊ɍ1,3,7,9].   ˪̘̐̉̅̆̍̉̆̒̋̉̊ ̐́̑̏̓̉̓ - ̞̓̏ 
̏̒̓̑̏̆ ̃̉̑̔̒̎̏̆ ̈́̂̏̌̆̃́̎̉̆ȟ ̟̠̒̏̐̑̏̃̏̇̅́̆̆̒̚ 
̗̉̎̓̏̋̒̉̋́̉̆̊ ̉ ̐̏̑́̇̆̎̉̆̍ ̟̜̖̒̌̎̎ ̇̆̌̆̈ȟ ́ ̓́̋̇̆ 
̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍Ȣ ˘̗̉́ ̍̔̇̒̋̏̄̏ ̐̏̌́ ̟̂̏̌̆̓ ̐́̑̏̓̉̓̏̍ 
̘́̆̚ȟ ̘̆̍ ̜̇̆̎̉̎̚Ȣ ˪̘̐̉̅̆̍̉̆̒̋̉̆ ̜̙̃̒̐̋̉ ̍̏̇̎̏ 
̟̝̎́̂̌̅́̓ ̃ ̟̌̂̏̆ ̠̃̑̆̍ ̄̏̅́Ȣ ˏ ̜̖̑́̈̎ ̜̖̃̏̈̑́̒̓̎ 
̖̄̑̔̐̐́ ̝̜̔̅̆̌̎̊ ̃̆̒ ̜̖̒̆̑̏̎̆̄́̓̉̃̎ ̗̌̉ ̝̃́̑̉̑̔̆̓ ̃ 
̒̑̆̅̎̆̍ ̏̓ ςυȟφϷ ̒̑̆̅̉ ̜̖̐̑̉̃̉̓ ̅̆̓̆̊ σ ̌̆̓ȟ ̅̏ σσȟρϷ 
̒̑̆̅̉ σπ-40-̖̌̆̓̎̉ ̟̌̅̆̊Ȣ  ˏ̏̑̏̓́̍̉ ̗̉̎̆̋̉̉̕ ̒̌̔̇́̓ 
̜̒̌̉̈̉̒̓̆ ̘̏̂̏̌̏̋̉ ̖̖̃̆̑̎̉ ̜̖̝̜̖̅́̓̆̌̎ ̐̔̓̆̊Ȣ 
ː̠̆̍́̓̏̄̆̎̎́ ̗̠̅̉̒̒̆̍̉̎́̉ ̉ ̝̓̑̏̐̎̏̒̓ ̃̉̑̔̒́ ̋ 
̗̝̉̎̓̆̑̒̓̉̉́̌̎̏̊ ̓̋́̎̉ ̇̆̌̆̈̉̒̓̏̄̏ ́̐̐́̑́̓́ ̉ ̎̆̑̃̎̏̊ 
̒̉̒̓̆̍̆ ̠̐̑̉̃̏̅̓ ̋ ̆̄̏ ̟̏̒́̇̅̆̎̉ ̃ ̟̜̖̒̌̎̎ ̖̇̆̌̆̈́ȟ 
̠̘̖̉̋́ȟ ̘̐̏̅̇̆̌̔̅̏̎̏̊ ̇̆̌̆̈̆ȟ ̃ ̘̖̏̂̏̌̏̋́ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ȟ ̜̜̠̃̈̃́ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̗̑̆́̋̉̉ ̃ ̖̎̉Ȣ ˛̒̎̏̃̎̏̆ 
̠̐̑̏̃̌̆̎̉̆ ̐́̑̏̓̉̓́ ɀ ̃̏̒̐́̌̆̎̉̆ ̙̜̖̏̋̏̌̏̔̎ ̇̆̌̆̈ȟ 
̠̠̟̠̠̐̑̏̃̌́̒̚ ̖̝̟̐̑̉̐̔̌̏̒̓ ̉ ̝̟̂̏̌̆̈̎̆̎̎̏̒̓ ̐̑̉ 
̝̗̐́̌̐́̉̉Ȣ ˜̑̉ ̎́̅́̃̌̉̃́̎̉̉ ̐̏̈́̅̉ ̘̍̏̋̉ ̖̔́ ̠̠̠̐̏̃̌̆̓̒ 
̜̠̃̑́̇̆̎̎́ ̝̂̏̌̆̈̎̆̎̎̏̒̓ ɉ̒̉̍̐̓̏̍ ˡ̉̌́̓̏̃́ɊȢ ˞̠̌̉̈̉̒̓́ 
̘̏̂̏̌̏̋́ ̃̏̋̑̔̄ ̠̏̓̃̆̑̒̓̉ ̒̓̆̎̏̎̏̃́ ̐̑̏̓̏̋́ 
̄̉̐̆̑̆̍̉̑̏̃́̎́ ̉ ̘̏̓̆̎́ ɉ̒̉̍̐̓̏̍ ˙̔̑̒̔ɊȠ ̘́̒̓̏ ̘̟̏̓̍̆́̓ 
̟̄̉̐̆̑̆̍̉ ̈̆̃́Ȣ ˎ̏̌̉ ̉ ̘̝̏̓̆̎̏̒̓ ̟̠̐̑̏̅̏̌̇́̓̒ σ-τ ̠̅̎ȟ ́ 
̋ ̗̋̏̎̔ ̎̆̅̆̌̉ ̐̏̒̓̆̐̆̎̎̏ ̖̟̈́̓̉́̓ɍςȟτȟφȟψɎȢ  
˝́̎̆̆ ̟̐́̑̏̓̉̓̎̔ ̗̟̉̎̆̋̉̕ ̏̓̎̏̒̉̌̉ ̋ Ⱥ̜̍́̌̍ 
̗̠̉̎̆̋̉̍̕ȻȢ ˛̅̎́̋̏ ̞̘̐̉̅̆̍̉̆̒̋̉̊ ̐́̑̏̓̉̓ ̘́̒̓̏ 
̐̑̏̓̆̋́̆̓ ̋́̋ ̠̄̆̎̆̑́̌̉̈̏̃́̎̎́ ̠̃̉̑̔̒̎́ ̗̠̉̎̆̋̉̕ ̒ 

̘̃̏̃̌̆̆̎̉̆̍ ̃ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒ȟ ̋̑̏̍̆ ̟̜̖̒̌̎̎ 
̇̆̌̆̈ȟ ̘̜̖̑́̈̌̉̎ ̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ - ̎̆̑̃̎̏̊ȟ ̘̒̆̑̅̆̎̏-
̒̏̒̔̅̉̒̓̏̊ȟ ̜̖̝̅́̓̆̌̎̏̊ȟ ̝̐̉̆̃́̑̉̓̆̌̎̏̊̚ȟ 
̘̜̝̍̏̆̃̅̆̌̉̓̆̌̎̏̊ȟ ̑̆̐̑̏̅̔̋̓̉̃̎̏̊ȟ ̞̎̅̏̋̑̉̎̎̏̊Ȣ 
˕̜̈̃̆̒̓̎ ̉ ̅̑̔̄̉̆ ̠̐̏̑́̇̆̎̉ȡ ̔ ̝̜̖̂̏̌̎ ̞̘̐̉̅̆̍̉̆̒̋̉̍ 
̐́̑̏̓̉̓̏̍ ̜̏̐̉̒́̎ ̜́̑̓̑̉̓ ̉ ̘̠̄̆̍̏̌̉̓̉̆̒̋́ ̠́̎̆̍̉Ȣ ˏ 
̠̒̃̈̉ ̒ ̞̓̉̍ ̃ ̘̎́̔̎̏̊ ̌̉̓̆̑́̓̔̑̆ ̎́̈̃́̎̉̆ 
̘̎̏̈̏̌̏̄̉̆̒̋̏̊ ̜̏̑̍̕ Ⱥ̞̘̐̉̅̆̍̉̆̒̋̉̊ ̐́̑̏̓̉̓Ȼ ̘́̒̓̏ 
̠̟̈́̍̆̎̓ ̓̆̑̍̉̎̏̍ Ⱥ̐́̑̏̓̉̓̎̏-̠̃̉̑̔̒̎́ ̗̠̉̎̆̋̉̕Ȼȟ 
̘̜̓̏̂ ̘̝̐̏̅̆̑̋̎̔̓ ̜̄̆̎̆̑́̌̉̈̏̃́̎̎̊ ̖́̑́̋̓̆̑ ̐́̓̏̌̏̄̉̉Ȣ  
˙̎̏̄̏̏̂̑́̈̉̆ ̘̖̋̌̉̎̉̆̒̋̉ ̃́̑̉́̎̓̏̃ ̘̠̓̆̆̎̉ ̐́̑̏̓̉̓̎̏̊ 
̗̉̎̆̋̉̉̕ȟ ̘̠̎̆̅̏̒̓́̓̏̎́ ̘̝̉̈̔̆̎̎̏̒̓ ̖̍̎̏̄̉ ̝̈̃̆̎̆̃ ̆̆ 
̐́̓̏̄̆̎̆̈́ȟ ̏̓̒̔̓̒̓̃̉̆ ̘̆̓̋̏̄̏ ̠̐̑̆̅̒̓́̃̌̆̎̉ ̏ 
̝̅̌̉̓̆̌̎̏̒̓̉ ̉ ̠̎́̐̑̇̆̎̎̏̒̓̉ ̗̝̐̏̒̓̃́̋̉̎́̌̎̏̄̏ 
̉̍̍̔̎̉̓̆̓́ȟ ̝̒̑́̃̎̉̓̆̌̎̏ ̘́̒̓̏̆ ̃̏̈̎̉̋̎̏̃̆̎̉̆ 
̘̜̖̑́̈̌̉̎ ̏̒̌̏̇̎̆̎̉̊ȟ ̏̓̒̔̓̒̓̃̉̆ ̜̖̉̎̏̑̍́̓̉̃̎̕ ̓̆̒̓̏̃ȟ 
̠̟̖̐̏̈̃̏̌̉̚ ̝̐̑̏̄̎̏̈̉̑̏̃́̓ ̖̉ ̖̜̉̒̏̅ȟ ̜̟̏̂̏̒̎̏̃̃́̓ 
̝̝́̋̓̔́̌̎̏̒̓ ̘̠̉̈̔̆̎̉ ̉̍̍̔̎̎̏̄̏ ̉ ̘̖̋̌̉̎̉̆̒̋̉ 
̠̐̑̏̃̌̆̎̉̊  ̏̓̃̆̓́ ̐̑̉ ̐́̑̏̓̉̓̎̏̊ ̗̉̎̆̋̉̉̕Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ ̘̝̉̈̔̉̓ ̏̒̏̂̆̎̎̏̒̓̉  ̠̐̑̏̃̌̆̎̉̊ 
̍̆̎̉̎̄̉̓̏̃ȟ ̜̜̖̃̈̃́̎̎ ̃̉̑̔̒̏̍ ̐́̑̏̓̉̓́Ȣ 
ˎ̝̜̖̏̌̎ ̜̒̆̑̏̈̎̍ ̍̆̎̉̎̄̉̓̏̍ ȟ ̜̜̃̈̃́̎̎̍ ̃̉̑̔̒̏̍ 
̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́ ̜̂̌̏ ςχȢ ˕̈ ̖̎̉  ςρ ɉχχȟψϷɊ 
̝̂̏̌̎̏̊ ̜̂̌̉  ̍̔̇̒̋̏̄̏ ̐̏̌́ ȟ ́ φ ɉςςȟςϷɊ ɀ ̇̆̎̒̋̏̄̏Ȣ 
˛̟̒̎̏̃̎̔ ̟̅̏̌ ̝̜̖̂̏̌̎ ̠̒̏̒̓́̃̌̌̉ ̅̆̓̉ ̙̝̋̏̌̎̏̄̏ 
̃̏̈̑́̒̓́ ɀ ρυ ̅̆̓̆̊ ɉυυȟφϷɊ ȟ υ ɉρψȟυϷɊ ɀ ̅̆̓̉ ̙̝̅̏̋̏̌̎̏̄̏ 
̃̏̈̑́̒̓́ ȟ υ ɉρψȟυϷɊ -  ̝̜̂̏̌̎̆ ̃ ̃̏̈̑́̒̓̆ ρυ-ςυ ̌̆̓ ̉ ς 
(7,4%) ɀ ̙̒̓́̑̆ ςφ ̌̆̓Ȣ ˚́ ς-σ ̅̎̉ ̂̏̌̆̈̎̉ ̐̏̒̓̔̐̉̌̉ ρπ 
̝̜̖̂̏̌̎ ɉσχϷɊ ̝̜̖̂̏̌̎Ȣ ˚́ τ-φ ̅̎̉ ̂̏̌̆̈̎̉ ̐̏̒̓̔̐̉̌̉ ρρ 
̝̜̖̂̏̌̎ ɉτπȟχϷɊȟ ̎́ χ-ρπ ̅̎̉ ̂̏̌̆̈̎̉ ɀ φ ̝̜̖̂̏̌̎ȟ ̘̓̏ 
̒̏̒̓́̃̉̌̏ ςςȟςϷȢ 
ˠ τ ɉρτȟψϷɊ ̝̜̖̂̏̌̎  ̈́̂̏̌̆̃́̎̉̆ ̘̝̎́́̌̏̒ ̒ ̍̆̎̉̎̄̉̓́ ȟ ̔ 
5(18,5%)  -  ̎ ̘̝́́̌̏̒ ̏̅̎̏̃̑̆̍̆̎̎̏ ̒ ̖̐̑̉̐̔́̎̉̆̍ ̟̜̖̒̌̎̎ 
̇̆̌̆̈ȟ ̔ ρψɉφφȟφϷɊ ̝̜̖̂̏̌̎ ̍̆̎̉̎̄̉̓ ̠̑́̈̃̉̌̒ ̐̏̒̌̆ 
̐́̑̏̓̉̓́ȟ ̘̐̑̉̆̍ ̔ ρς ɉττȟτϷɊ ̝̜̖̂̏̌̎ ̐̑̉̈̎́̋̉ ̍̆̎̉̎̄̉̓́ 
̝̐̑̉̒̏̆̅̉̎̉̌̉̒  ̎́ τ-φ ̅̎̉ ̐̏̒̌̆ ̐́̑̏̓̉̓́ ȟ ́  ̂̏̌̆̆ 
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̐̏̈̅̎̆̆ ̘̎́́̌̏ ̍̆̎̉̎̄̉̓́ ɉ ̎́ χ-ω ̅̎̉ ̂̏̌̆̈̎̉Ɋ ̟̎́̂̌̅́̌̉ 
̔ φ ɉςςȟςϷɊȢ ˏ ̘̠̖̒̌̔́ ̋̏̄̅́ ̈́̂̏̌̆̃́̎̉̆ ̘̝̎́̉̎́̌̏̒  ̒ 
̠̐̏̑́̇̆̎̉  ̟̜̖̒̌̎̎ ̇̆̌̆̈  ̟̝̎́̂̌̅́̌̏̒ ̏̒̓̑̏̆ ̘̎́́̌̏  ̒ 
̜̙̐̏̃̆̎̉̆̍ ̜̓̆̍̐̆̑́̓̔̑ ̅̏ σψ-τπ ˞ȟ ̠̠̝̐̏̃̌̌́̒  
̖̝̐̑̉̐̔̌̏̒̓ ̉ ̝̂̆̈̂̏̌̆̈̎̆̎̎̏̒̓ ̙̜̖̏̋̏̌̏̔̎ ̇̆̌̆̈ 
̘̒̎́́̌́ ̒ ̏̅̎̏̊ ̜̒̓̏̑̏̎ȟ ́ ̈́̓̆̍ ̅̑̔̄̏̊ Ȣ ̐̑̉ 
̐̑̉̒̏̆̅̉̎̆̎̉̉  ̠̐̏̑́̇̆̎̉ ̘̏̂̏̌̏̆̋ ̘̠̏̓̍̆́̌̒ ̜̎̏̃̊ 
̛̐̏̅̆̍  ̜̓̆̍̐̆̑́̓̔̑ȟ  ̝̜̂̏̌̎̆ ̝̇́̌̏̃́̌̉̒ ̎́ ̟̄̏̌̏̃̎̔ 
̝̂̏̌ ȟ ̙̓̏̎̏̓̔ȟ ̑̃̏̓̔ȟ  ̘́̆̚ ̟̍̎̏̄̏̋̑́̓̎̔Ȣ ˠ ̑̆̂̆̎̋́  τ ̌̆̓ 
̎́ ̜̃̒̏̓̆ ̜̓̆̍̐̆̑́̓̔̑ ̟̎́̂̌̅́̌̉  ̋̌̏̎̉̋̏ -̘̓̏̎̉̆̒̋̉̆ 
̒̔̅̏̑̏̄̉ ̒ ̙̎́̑̔̆̎̉̆̍ ̠̒̏̈̎́̎̉ ɉ̃ ́̎́̍̎̆̈̆ ̔ ̑̆̂̆̎̋́ 
̠̐̆̑̆̎̆̒̆̎̎́ ˤ˙˟ɊȢ 
˝̝̜̆̈̔̌̓́̓  ̠̉̒̒̌̆̅̏̃́̎̉ ̐̏̋́̈́̌̉ȟ ̘̓̏ ̔ ̖̃̒̆ ̝̜̖̂̏̌̎  
̟̝̎́̂̌̅́̌̏̒ ̐̏̑́̇̆̎̉̆  ̟̜̖̒̌̎̎ ̇̆̌̆̈ȡ ̙̠̏̋̏̌̏̔̎́ 
̟̠̒̌̎̎́ ̇̆̌̆̈́  ̜̂̌́  ̘̔̃̆̌̉̆̎́  ̃  ̛̏̂̆̍̆ȟ ̉̍̆̌́ 
̟̓̆̒̓̏̃́̓̔ ̗̟̋̏̎̒̉̒̓̆̎̉ ̉  ̂̏̌̆̈̎̆̎̎́  ̐̑̉ ̝̗̐́̌̐́̉̉ȟ 
̋̏̇́ ̎́̅ ̎̆̊ ̠̂̌̆̅̎́ȟ ̠̠̎́̐̑̇̆̎̎́Ȣ ˚̟̝́̂̌̅́̌̉̒  ̓́̋̇̆ 
̠̉̈̍̆̎̆̎̉ ̉ ̃ ̜̖̒̌̉̈̉̒̓ ̐̏̌̏̒̓̉ ̑̓́ ɀ ̎́̑̔̇̎̆̆  ̏̓̃̆̑̒̓̉̆ 
̒̓̆̎̏̎̏̃́  ̐̑̏̓̏̋́ ̜̂̌̏  ̘̏̓̆̎̏̆ȟ ̄̉̐̆̑̆̍̉̑̏̃́̎̎̏̆Ȣ 
ˠ ςσ ɉψυȟςϷɊ ̝̜̖̂̏̌̎  ̠̑́̈̃̉̌̒  ̐́̎̋̑̆́̓̉̓Ȣ ˎ̝̜̏̌̎̆ 
̇́ ̝̌̏̃́̌̉̒ ̎́ ̑̆̈̋̉̆ ̂̏̌̉ ̃ ̇̉̃̏̓̆ ̃ ̏̂̌́̒̓̉ ̐̔̐̋́ȟ ̘́̆̚ 
̖̜̒̃́̓̋̏̏̂̑́̈̎̆ ̉̌̉  ̠̜̟̏̐̏̒̃́̉̆̚Ȣ ˜̑̉̒̏̆̅̉̎̆̎̉̆  
̐́̎̋̑̆́̓̉̓́  ̝̒̏̐̑̏̃̏̇̅́̌̏̒ ̜̎̏̃̍ ̛̐̏̅̆̍̏̍  
̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ȟ ̙̓̏̎̏̓̏̊ȟ ̑̃̏̓̏̊ȟ ̏̓̒̔̓̒̓̃̉̆̍ ́̐̐̆̓̉̓́ȟ 
̃̈̅̔̓̉̆̍ ̙̘̋̉̆̎̉̋́Ȣ 
˞̜̉̍̐̓̏̍ ̠̐̏̑́̇̆̎̉ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̠̠̝̐̑̏̃̌̌̏̒ 
̄̏̌̏̃̎̏̊ ̝̟̂̏̌  ɉρππϷɊ ȟ ̙̓̏̎̏̓̏̊ȟ ̑̃̏̓̏̊ȟ ̙̎́̑̔̆̎̉̆̍  
̠̒̏̈̎́̎̉ ̔ ̏̅̎̏̄̏ ̝̂̏̌̎̏̄̏ ɉσȟχϷɊ ̃ ̃̉̅̆ ̙̠̏̄̌̔̆̎̉ȟ ̓Ȣ̆ ̔ ω 
ɉσσȟσϷɊ ̝̜̖̂̏̌̎ ̠̑́̈̃̉̌̒ ̏̓̆̋ ̍̏̈̄́ I ̒ ̓̆̐̆̎̉. 
˛̅̎̏̃̑̆̍̆̎̎̏ ̟̎́̂̌̅́̌̉ ̝̑̉̄̉̅̎̏̒̓  ̜̘̜̖̈́̓̌̏̎  ̜̙̗̍ȟ 
̒̉̍̐̓̏̍  ˗̆̑̎̉̄́ȟ ̜̋̏̓̏̑̆ ̠̠̝̐̑̏̃̌̌̉̒  ̐̏-̑́̈̎̏̍̔  ̃ 
̈́̃̉̒̉̍̏̒̓̉  ̏̓ ̠̓̇̆̒̓̉  ̠̈́̂̏̌̆̃́̎̉Ȣ 
˔́̂̏̌̆̃́̎̉̆  ̐̑̏̓̆̋́̌̏ ̃ ̌̆̄̋̏̊ ̏̑̍̆̕  ̔ υ (18,5%) 
̝̜̖̂̏̌̎ȡ ̗̠̉̎̓̏̋̒̉̋́̉ ̜̂̌́ ̘̝̎̆̈̎́̉̓̆̌̎́  ̉̌̉ 
̘̐̑́̋̓̉̆̒̋̉ ̏̓̒̔̓̒̓̃̏̃́̌́ ˟̆̍̐̆̑́̓̔̑́ ̓̆̌́ ̎̆ ̜̙̐̑̆̃́̌́ 
σψȟσ ̒ ̉ ̝̅̆̑̇́̌́̒ ρ-ς ̠̅̎Ȣ ˟́̋̉̆ ̜̒̉̍̐̓̏̍, ̋́̋ ̠̄̏̌̏̃̎́ 
̝̂̏̌ȟ ̙̓̏̎̏̓́ȟ ̑̃̏̓́  ̜̂̌̉ ̒̌́̂̏ ̜̜̃̑́̇̆̎Ȣ 
˙̝̜̆̎̉̎̄̆́̌̎̆ ̜̒̉̍̐̓̏̍ ̜̂̌̉ ̝̜̒̌́̂̏̐̏̌̏̇̉̓̆̌̎̍̉ȟ 
̗̅̉̒̒̏̉̑̏̃́̌̉ ̉ ̘̆̑̆̈ σ-υ ̅̎̆̊ ̏̓ ̘̎́́̌́ ̘̠̌̆̆̎̉ ̘̉̒̆̈́̌̉Ȣ 
ˠ ̝̙̂̏̌̉̎̒̓̃́ ̝̜̖̂̏̌̎ ρτɉυρȟωϷɊ  ̈́̂̏̌̆̃́̎̉̆ ̐̑̏̓̆̋́̌̏ ̃  
̒̑̆̅̎̆-̠̓̇̆̌̏̊ ̏̑̍̆̕Ȣ ˛̘̝̓̍̆́̌̉̒ ̜̒̉̍̐̓̏̍  
̗̉̎̓̏̋̒̉̋́̉̉ ȟ ̖̌̉̏̑́̅̋́ ̅̏̒̓̉̄̌́ σω-σωȟυ ˞ ̉ ̝̅̆̑̇́̌́̒ ̃ 
̘̓̆̆̎̉̆ ς-σ ̅̎̆̊Ȣ ˠ ̝̜̖̂̏̌̎ ̟̎́̂̌̅́̌̉ ̠̝̃̌̏̒̓ȟ ̝̒̌́̂̏̒̓ȟ 
̜̜̃̑́̇̆̎̎̆ ̜̄̏̌̏̃̎̆ ̂̏̌̉ ̝̝̟̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ς-σ ̠̅̎ ȟ 
̙̓̏̎̏̓̔ ȟ̟̐̏̃̓̏̑̎̔ ̑̃̏̓̔ȟ ̔ ̖̅̃̔ ̝̜̖̂̏̌̎ ̠̑́̈̃̉̌̒ ˛˙ I  
̒̓̆̐̆̎̉Ȣ ˛̘̝̓̍̆́̌̏̒ ̂̏̌̆̆ ̘̝̈̎́̉̓̆̌̎̏̆ ̘̔̃̆̌̉̆̎̉̆ ̉ 
̝̂̏̌̆̈̎̆̎̎̏̒̓ ̟̜̖̒̌̎̎ ̇̆̌̆̈ ̘̆̍ ̐̑̉ ̌̆̄̋̏̍ ̘̓̆̆̎̉̆Ȣ 
ˎ̝̜̏̌̎̆  ̝̇́̌̏̃́̌̉̒ ̎́ ̜̜̃̑́̇̆̎̎̆  ̂̏̌̉ ̃ ̇̉̃̏̓̆ȟ 
̏̓̒̔̓̒̓̃̉̆ ́̐̐̆̓̉̓́ȟ ̃̈̅̔̓̉̆ ̙̘̋̉̆̎̉̋́Ȣ ˝̝̉̄̉̅̎̏̒̓  
̜̘̜̖̈́̓̌̏̎ ̜̙̗̍ȟ ̜̒̉̍̐̓̏̍ ̝̜̖̄̌́̈̏̅̃̉̄́̓̆̌̎ ̜̙̗̍ȟ 
̏̇̉̃̌̆̎̉̆ ̖̝̜̖̒̔̏̇̉̌̎ ̑̆̌̆̋̒̏̃̕ȟ ̠̌̆̄̋́ ̠́̓́̋̒̉Ȣ ˏ̒̆ ̞̓̉ 
̅̆̓̉ ̃ ́̎́̍̎̆̈̆ ̉̍̆̌̉ ̝̟̐̆̑̉̎́̓́̌̎̔ ̞̗̟̎̆́̌̏̐́̓̉̕ 
ɉ˜˪˜ɊȢ ˜̜̑̏̃̆̅̆̎̎̆ ̜̓̆̒̓ ̐̏̋́̈́̌̉ ̙̠̎́̑̔̆̎̉ ̃ 
̞̗̝̍̏̉̏̎́̌̎̏̊ ̒̆̑̆̕ ̔ τπϷ  ̝̜̖̂̏̌̎ ̙̖̐̆̑̆̎̆̒̉ ˪ˏ˙Ȣ ˏ 
̌̉̓̆̑́̓̔̑̆  ̜̏̐̉̒́̎ ̘̒̌̔́̊ ̞̐̉̌̆̐̒̉̉ȟ ̙̎́̑̔̆̎̉̊ ̖̐̒̉̉̋̉ 
̐̏̒̌̆ ̐̆̑̆̎̆̒̆̎̎̏̄̏ ̞̗̎̆́̌̉̓́̕Ȣ ˕̟̠̍̆̓̒  ̠̒̏̏̂̆̎̉̚ ̏ 
̑̏̌̉ ˪ˏ˕ ̃ ̑́̈̃̉̓̉̆ ̐̏̑́̇̆̎̉̊ ̘̘̐̏̆̎̏̊ ̜̒̉̒̓̆̍Ȣ ˚̏ ̃ 
̝̙̂̏̌̉̎̒̓̃̆  ̘̒̌̔́̆̃ ̈́̂̏̌̆̃́̎̉̆ ̎̆ ̠̏̒̓́̃̌̆̓  ̐̏̒̌̆ ̠̒̆̂ 
̖̎̉̋́̋̉ ̏̒̌̏̇̎̆̎̉̊ Ȣ 
˙̏̄̔̓ ̜̝̂̓ ̗̜̑̆̉̅̉̃ ̂̏̌̆̈̎̉ ̘̆̑̆̈ υ-φ ̅̎̆̊ ̉̌̉ ς-σ ̎̆̅ȟ 
̅̑̔̄̉̆ ̜́̃̓̏̑ ̎̆ ̟̎́̂̌̅́̌̉  ̗̜̑̆̉̅̉̃Ȣ ˒̝̒̓ ̠̒̃̆̅̆̎̉ ̏ 
̖̗̑̏̎̉̈́̉̉  ˪ˏ˙ Ȣ  ˜̑̉ ̟̝̌̍̂́̌̎̏̊  ̗̐̔̎̋̉̉ ̜̠̠̟̃̃̌̓  
̜̙̐̏̃̆̎̉̆ ̌̉̋̃̏̑̎̏̄̏  ̠̅́̃̌̆̎̉ȟ ̌̉̋̃̏̑ ̘̐̑̏̈̑́̆̎Ȣ 
Č ̆̅̔̆̓ ̝̉̍̆̓ ̃ ̃̉̅̔ ȟ ̘̓̏ ̠̅̌ ρ-σ ̒̔̓ ̏̓ ̘̎́́̌́ ̠̈́̂̏̌̆̃́̎̉ 
̖́̑́̋̓̆̑̆̎ ̙̜̒̍̆́̎̎̊ ̉̌̉ ̝̜̎̆̊̓̑̏̉̌̎̊̕  ̗̐̌̆̏̉̓̏̈  
(57-ωυϷ ̎̆̊̓̑̏̉̌̏̃̕Ɋ Ȣ ˠ  φυϷ  ̜̖̃̈̑̏̒̌ ̝̜̖̂̏̌̎ ̘̏̓̍̆̆̎̏ 
̔̍̆̑̆̎̎̏̆ ̜̙̐̏̃̆̎̉̆ ̂̆̌̋́ ̃ ̌̉̋̃̏̑̆Ȣ ˞̏̅̆̑̇́̎̉̆ ̖̒́́̑́ 
̉ ̖̌̏̑̉̅̏̃ ̎̆ ̠̠̉̈̍̆̎̆̓̒Ȣ ˜̑̉ ̄̌́̅̋̏̍ ̘̓̆̆̎̉̉ 
̠̈́̂̏̌̆̃́̎̉ ̌̉̋̃̏̑ ̠̒́̎̉̑̔̆̓̒ ̋ ρψ-20-̍̔ ̟̅̎ ̂̏̌̆̈̎̉ , 
̏̅̎́̋̏ ̘̠̃̒̓̑̆́̆̓̒ ̉ ̠̠̈́̓̇̎́ ̗̠̒́̎́̉ ɀ 40-̍̔ ̟̅̎ ̉ 
̐̏̈̇̆Ȣ ˞̏ ̜̒̓̏̑̏̎ ̘̐̆̑̉̆̑̉̆̒̋̏̊̕ ̋̑̏̃̉ ̠̌̆̊̋̏̐̆̎̉ 
̘̝̃̒̓̑̆́̌́̒ ̃ συȟσ%ȟ ̗̎̏̑̍̏̉̓̏̈ ̃ σφȟω% ȟ ̙̝̌̉ ̃ ςχȟψ% 
̜̠̃̃̌̆̎ ̜̔̍̆̑̆̎̎̊ ̗̌̆̊̋̏̉̓̏̈Ȣ ˞˛˪ ̃ ̘̓̆̆̎̉̆ ̃̒̆̄̏ 
̠̈́̂̏̌̆̃́̎̉ ̝̠̎̏̑̍́̌̎́ ̉̌̉ ̘̝̎̆̈̎́̉̓̆̌̎̏ ̜̙̐̏̃̆̎́Ȣ  

˪̘̐̉̅̆̍̉̆̒̋̉̊ ̐́̑̏̓̉̓- ̏̒̓̑̏̆ ̃̉̑̔̒̎̏̆ ̈́̂̏̌̆̃́̎̉̆ȟ 
̟̠̒̏̐̑̏̃̏̇̅́̆̆̒̚ ̗̉̎̓̏̋̒̉̋́̉̆̊ ̉ ̐̏̑́̇̆̎̉̆̍ ̟̜̖̒̌̎̎ 
̇̆̌̆̈ȟ ́ ̓́̋̇̆ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍Ȣ ˏ̉̑̔̒ ̎̆̒̓̏̆̋ ̃̏ ̙̃̎̆̎̆̊ 
̒̑̆̅̆ȡ ̜̂̒̓̑̏ ̠̉̎́̋̓̉̃̉̑̔̆̓̒ ̐̏̅ ̅̆̊̒̓̃̉̆̍ ̜̃̒̏̋̏̊ 
̜̓̆̍̐̆̑́̓̔̑ȟ ̝̜̖̔̌̓̑́̉̏̌̆̓̏̃̕ ̘̌̔̆̊ȟ ̗̟̖̅̆̈̉̎̉̉̑̔̉̕̚ 
̑́̒̓̃̏̑̏̃ȟ ̐̑̉ ̜̙̃̒̔̉̃́̎̉̉Ȣ ˙̖̆́̎̉̈̍  ̘̐̆̑̆̅́̉- 
̙̃̏̈̅̔̎̏-̝̜̋́̐̆̌̎̊Ȣ ˘̗̉́ ̍̔̇̒̋̏̄̏ ̐̏̌́ ̟̂̏̌̆̓ 
̐́̑̏̓̉̓̏̍ ̘́̆̚ȟ ̘̆̍ ̜̇̆̎̉̎̚Ȣ ˪̘̐̉̅̆̍̉̆̒̋̉̆ ̜̙̃̒̐̋̉ 
̍̏̇̎̏ ̟̝̎́̂̌̅́̓ ̃ ̟̌̂̏̆ ̠̃̑̆̍ ̄̏̅́ .ˏ  ̜̖̑́̈̎ ̜̖̃̏̈̑́̒̓̎ 
̖̄̑̔̐̐́ ̝̜̔̅̆̌̎̊ ̃̆̒ ̜̖̒̆̑̏̎̆̄́̓̉̃̎ ̗̌̉ ̝̃́̑̉̑̔̆̓ ̃ 
̒̑̆̅̎̆̍ ̏̓ ςυȟφ% ̒̑̆̅̉ ̜̖̐̑̉̃̉̓ ̅̆̓̆̊ σ ̌̆̓ȟ ̅̏ σσȟρ% 
̒̑̆̅̉ σπ-40-̖̌̆̓̎̉ ̟̌̅̆̊ Ȣ 
ˏ̏̑̏̓́̍̉ ̗̉̎̆̋̉̉̕ ̒̌̔̇́̓ ̜̒̌̉̈̉̒̓̆ ̘̏̂̏̌̏̋̉ ̖̖̃̆̑̎̉ 
̜̖̝̜̖̅́̓̆̌̎ ̐̔̓̆̊Ȣ ː̠̆̍́̓̏̄̆̎̎́ ̗̠̅̉̒̒̆̍̉̎́̉ ̉ 
̝̓̑̏̐̎̏̒̓ ̃̉̑̔̒́ ̋ ̗̝̉̎̓̆̑̒̓̉̉́̌̎̏̊ ̓̋́̎̉ ̇̆̌̆̈̉̒̓̏̄̏ 
́̐̐́̑́̓́ ̉ ̎̆̑̃̎̏̊ ̒̉̒̓̆̍̆ ̠̐̑̉̃̏̅̓ ̋ ̆̄̏ ̟̏̒́̇̅̆̎̉ ̃ 
̟̜̖̒̌̎̎ ̖̇̆̌̆̈́ȟ ̠̘̖̉̋́ȟ ̘̐̏̅̇̆̌̔̅̏̎̏̊ ̇̆̌̆̈̆ȟ ̃ 
̘̖̏̂̏̌̏̋́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̜̜̠̃̈̃́ ̝̜̃̏̒̐̉̓́̓̆̌̎̆ 
̗̑̆́̋̉̉ ̃ ̖̎̉Ȣ ˛̒̎̏̃̎̏̆ ̠̐̑̏̃̌̆̎̉̆ ̐́̑̏̓̉̓́- ̃̏̒̐́̌̆̎̉̆ 
̙̜̖̏̋̏̌̏̔̎ ̇̆̌̆̈ȟ ̠̠̟̠̠̐̑̏̃̌́̒̚ ̖̝̟̐̑̉̐̔̌̏̒̓ ̉ 
̝̟̂̏̌̆̈̎̆̎̎̏̒̓ ̐̑̉ ̝̗̐́̌̐́̉̉Ȣ ˜̑̉ ̎́̅́̃̌̉̃́̎̉̉ ̐̏̈́̅̉ 
̘̍̏̋̉ ̖̔́ ̠̠̠̐̏̃̌̆̓̒ ̜̠̃̑́̇̆̎̎́ ̝̂̏̌̆̈̎̆̎̎̏̒̓ ɉ̒̉̍̐̓̏̍ 
ˡ̉̌́̓̏̃́ɊȢ ˞̠̌̉̈̉̒̓́ ̘̏̂̏̌̏̋́ ̃̏̋̑̔̄ ̠̏̓̃̆̑̒̓̉ ̒̓̆̎̏̎̏̃́ 
̐̑̏̓̏̋́ ̄̉̐̆̑̆̍̉̑̏̃́̎́ ̉ ̘̏̓̆̎́ ɉ̒̉̍̐̓̏̍ ˙̔̑̒̔ɊȠ ̘́̒̓̏ 
̘̟̏̓̍̆́̓ ̟̄̉̐̆̑̆̍̉ ̈̆̃́Ȣ ˎ̏̌̉ ̉ ̘̝̏̓̆̎̏̒̓ ̟̠̐̑̏̅̏̌̇́̓̒ 
3-τ ̠̅̎ȟ ́ ̋ ̗̋̏̎̔ ̎̆̅̆̌̉ ̐̏̒̓̆̐̆̎̎̏ ̖̟̈́̓̉́̓Ȣ ˜̠̏̑́̇̆̎̉ 
ˣ˚˞ ̃̉̑̔̒̏̍ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́ ̅̉́̄̎̏̒̓̉̑̏̃́̎̏ ̔ 
40-75% ̝̜̖̂̏̌̎Ȣ ˤ́̆̚ ̍̆̎̉̎̄̉̓ ̘̠̎́̉̎́̆̓̒ ̏̒̓̑̏ȟ ̒ ̏̈̎̏̂́ 
̉ ̜̙̠̐̏̃̆̎̉ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ȟ ̟̋̏̓̏̑̔ ̟̒̏̐̑̏̃̏̇̅́̓ 
̠̄̏̌̏̃̎́ ̝̂̏̌ȟ ̠̏̂́̚ ̝̒̌́̂̏̒̓ȟ ̑̃̏̓́ȟ ̠̏̓̏̏̂̉̕̕ ̉ 
̝̜̍̆̎̉̎̄̉́̌̎̆ ̜̒̉̍̐̓̏̍ Ȣ ˤ́̒̓̏ ̘̠̏̓̍̆́̆̓̒ ̗̗̠̅̉̒̒̏̉́̉ 
̝̜̖̍̆̎̉̎̄̆́̌̎ ̒̉̍̐̓̏̍̏̃Ȣ  ˠ υπȟυ% ̝̜̖̂̏̌̎ ̠̎́̑̅̔ ̒ 
̐̏̑́̇̆̎̉̆̍ ˣ˚˞ ̅̉́̄̎̏̒̓̉̑̏̃́̎ ̐́̎̋̑̆́̓̉̓Ȣ ˏ υτȟφ% 
̟̝̎́̂̌̅́̌̏̒ ̐̏̑́̇̆̎̉̆̍ ̉ ̖̅̑̔̄̉ ̏̑̄́̎̏̃Ȣ  
˞̠̐̉̎̎̏̍̏̈̄̏̃́ ̝̇̉̅̋̏̒̓ ̘̠̐̑̏̈̑́̎́ ̉̌̉ ̒̌̆̄̋́ 
̗̟̠̏̐́̌̆̒̉̑̔́̚ȟ ̗̉̓̏̈ ̏̓ ̝̖̎̆̒̋̏̌̋̉ ̒̏̓̆̎ ̅̏ υππ ̋̌̆̓̏̋ȟ 
̐̑̆̉̍̆̆̒̓̃̆̎̎̏̚ ̗̜̌̉̍̏̉̓́̑̎̊̕ȟ ̘̠̔̃̆̌̉̉̃́̆̓̒ 
̘̋̏̌̉̆̒̓̃̏ ̂̆̌̋́ ̉̌̉ ̍̏̇̆̓ ̝̠̏̒̓́̃́̓̒ ̝̜̎̏̑̍́̌̎̍  ̠̅̌ 
̍̆̎̉̎̄̉̓́ȟ ̜̃̈̃́̎̎̏̄̏ ̃̉̑̔̒̏̍ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́ 
ɉ˙ˏ˪˜Ɋ ˗̆̑̎̉̄́ȟ ˎ̑̔̅̈̉̎̒̋̏̄̏ ̠̝̏̐̑̆̅̆̌̌̉̒ ̘̆̓̋̏ ̉ ̜̂̌̉ 
̝̜̐̏̌̏̇̉̓̆̌̎̍̉ ̅̏ ψ ̠̅̎ ̏̓ ̘̎́́̌́ ̘̠̌̆̆̎̉Ȣ 
˜̑̉ ̠̓̇̆̌̏̊ ̏̑̍̆̕ ̔ ψ ̝̜̖̂̏̌̎ ɉςωȟφɊ ̜̂̌̉ ̑̆̈̋̏ 
̜̜̃̑́̇̆̎ ̠̠̃̌̆̎̉ ̗̉̎̓̏̋̒̉̋́̉̉ȡ ̖̌̉̏̑̏̅̋́ ̝̅̆̑̇́̌́̒ ς-8 
̅̎̆̊ ̠̅̏̒̓̉̄́ τπ ̄ ˞ȟ ̝̜̂̏̌̎̆ ̝̇́̌̏̃́̌̉̒ ̎́ ̟̑̆̈̋̔ 
̝̒̌́̂̏̒̓ȟ ̘̝̜̍̔̉̓̆̌̎̆ ̜̄̏̌̏̃̎̆ ̂̏̌̉ ̃ ̘̓̆̆̎̉̆ ς-χ ̅̎̆̊ȟ 
̙̓̏̎̏̓̔ȟ ̑̃̏̓̔Ȣ ˠ ̑̆̂̆̎̋́ τ ̌̆̓ ̃ ̘̓̆̆̎̉̆ τ ̅̎̆̊ ̎́ ̜̃̒̏̓̆ 
̜̓̆̍̐̆̑́̓̔̑ ɉσω ̄ ˞Ɋ ̃̏̈̎̉̋́̌̉ ̋̌̏̎̉̋̏-̘̓̏̎̉̆̒̋̉̆ 
̒̔̅̏̑̏̄̉ȟ ̘̓̏ ̄̏̃̏̑̉̌̏ ̏ ̘̎́́̌̆ ̠̐̏̑́̇̆̎̉ ̃̆̆̒̓̃́̚ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˠ ρ ̝̜̖̂̏̌̎ ̉̈ ψ ̐̑̉̒̔̓̒̓̃̏̃́̌̉ 
̜̒̉̍̐̓̏̍ȟ ̜̋̏̓̏̑̆ ̠̝̏̐̑̆̅̆̌̌̉̒ υ-ρπ ̅̎̆̊ ̏̓ ̘̎́́̌́ 
̘̠̌̆̆̎̉ȟ ̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ ̍̆̎̉̎̄̉̓̏̃ȟ ̜̜̖̃̈̃́̎̎ ̃̉̑̔̒́̍̉ 
̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̐́̑̏̓̉̓́ ̐̑̏̃̏̅̉̌̉ ˞˙˜Ȣ ˏ̘̎̔̓̑̉̆̑̆̐̎̏̆ 
̅́̃̌̆̎̉̆ ̜̂̌̏ ̜̙̐̏̃̆̎̏ ̔ ̖̝̜̖̃̒̆̂̏̌̎ ̉ ̜̃̐̔̒̋́̎̉̆ 
̌̉̋̃̏̑́ ̃̆̌̏ ̋ ̘̙̟̔̌̔̆̎̉ ̘̠̒́̍̏̔̃̒̓̃̉ ̉ ̝̙̟̔̍̆̎̆̎̉ 
̉̎̓̆̎̒̉̃̎̏̒̓̉ ̜̖̄̏̌̏̃̎ ̂̏̌̆̊Ȣ ˘̉̋̃̏̑ ̜̂̌ 
̗̟̏̐́̌̆̒̉̑̔̉̍̚ ̉̌̉ ̜̍̔̓̎̏̃́̓̍ ̔ ρυɉυυȟφ%Ɋ ̝̜̖̂̏̌̎Ȣ 
˘̗̜̉̍̏̉̓́̑̎̊̕ ̗̐̌̆̏̉̓̏̈ ̟̎́̂̌̅́̌̉ ̔ ςυɉωςȟφ%Ɋȟ ̔ ς 
̝̜̖̂̏̌̎ ɉχȟτ%Ɋ ̜̂̌ ̙̜̒̍̆́̎̎̍Ȣ ˗̘̏̌̉̆̒̓̃̏ ̋̌̆̓̏̋ ̃ 
̌̉̋̃̏̑̆ ̔ ω ɉσσȟσ%Ɋ ̎̆ ̜̙̐̑̆̃́̌̏ ρππ ̋̌̆̓̏̋ȟ ̔ ρυ ɉυυȟφ%) 
̅̏̒̓̉̄́̌̏ υππ ̋̌̆̓̏̋ȟ ̉ ̙̝̌̉ ̔ σ ɉρρȟρ%) ɀ ̜̂̌̏ ̜̙̃̆ υππ 
̋̌̆̓̏̋ ̉̈̍̆̎̆̎̉̆ ̌̉̋̃̏̑́ ̓́̋̇̆ ̖̝́̑́̋̓̆̑̉̈̏̃́̌̏̒ 
̘̔̃̆̌̉̆̎̉̆̍ ̘̋̏̌̉̆̒̓̃́ ̂̆̌̋́ȡ ̔ ρχ ɉφσ%Ɋ ̝̜̖̂̏̌̎ ̂̆̌̏̋ 
̜̂̌ ̘̔̃̆̌̉̆̎ ̅̏ σ ̑́̈ ɉπȟστ-πȟωω ̄Ⱦ̌Ɋȟ ̔ χ ɉςυȟω%Ɋ ̂̆̌̏̋ ̜̂̌ 
̘̔̃̆̌̉̆̎ ̅̏ ςȟσρ ̉ σ ɉρρȟρ%Ɋ ̉̈̍̆̎̆̎̉̊ ̃ ̒̏̅̆̑̇́̎̉̆ ̂̆̌̋́ 
̎̆ ̜̂̌̏Ȣ  ˏ ̏̂̆̍̚ ́̎́̌̉̈̆ ̋̑̏̃̉ ̔ χɉςυȟω%Ɋ ̝̜̖̂̏̌̎ 
̜̠̃̃̉̌̉ ̟́̎̆̍̉ ρ ̒̓̆̐̆̎̉Ȣ  ˝̗̠̆́̋̉ ̒̏ ̜̒̓̏̑̏̎ ̂̆̌̏̊ 
̋̑̏̃̉ ̔ ςςɉψρȟυ%Ɋ ̝̜̖̂̏̌̎ ̠̠̝̐̑̏̃̌̌̏̒ ̗̎̏̑̍̏̉̓̏̈̏̍ȟ̔ υ 
(18,5%) ɀ ̗̌̆̊̋̏̉̓̏̈̏̍ ̅̏ ρτȟς̖ρπ9Ⱦ̌Ȣ ˠ ψɉςωȟφ%) 
̟̎́̂̌̅́̌̉ ̘̔̃̆̌̉̆̎̉̆ ̠̜̖̒̆̄̍̆̎̓̏̅̆̑̎ ̋̌̆̓̏̋ȟ ̔ ς ɉχȟτ%)- 
̗̌̉̍̏̉̓̏̈̕Ȣ ˞˛˪ ̜̂̌̏ ̘̔̃̆̌̉̆̎̏ ̔ς ɉχȟτ%Ɋ ̝̜̖̂̏̌̎ ȟ ́ ̔ 
̝̜̖̏̒̓́̌̎ ̜̂̌ ̃ ̖̐̑̆̅̆̌́ ̜̎̏̑̍Ȣˠ ρςɉττȟτ%Ɋ ̝̜̖̂̏̌̎ 
̜̠̃̃̌̆̎̏ ̘̔̃̆̌̉̆̎̉̆ ̜̅̉́̒̓́̈ ̋̑̏̃̉ ̃ς ̑́̈́ ɉ̅̏ φτ̄Ⱦ̌Ɋȟ ̔ 
5(18,5%)-̃ σ ̑́̈́ɉ̅̏ ωφ̄Ⱦ̌Ɋȟ ́ ̔ φ ɉςςȟς%Ɋ ̅̏̒̓̉̄́̌́ ρτχ̄Ⱦ̌Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̍̏̇̎̏ ̝̒̋́̈́̓ȟ ̘̓̏ ̃̉̑̔̒ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ 
̐́̑̏̓̉̓́ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̘̃̎́́̌̆ ̐̏̑́̇́̆̓ 
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˪˜˕ˑ˒˙˕ˬ˘˨  ˜ˍ˝˛˟˕˟˟˴ ˙˒˚˕˚ː˕˟˟˴  ˒˝˒˗˥˒˘˴˗˟˒˝˴ 

˟ ̨̊̎ȡ ˪̠̜̐̉̅̆̍̉̌  ̐́̑̏̓̉̓ ̜̜̃̉̑̔̒̎  ̨̒̆̑̎̆̎ ̐́̊̅́ ̂̏̌ ́̎ȟ ̙̜̜̙̜̑̓ ̍̆̎̉̎̄̉̓̐̆̎ ́̔̑̔̌́̑ ̜̒́̎ ςχ ̜̂̏̌̅Ȣ ˛̜̎  ̨̨̙̎̅̆ ςρ 

́̔̑̔ɉχχȟψϷɊ-̆̑̌̆̑ȟ  φ ́̔̑̔ɉςςȟςϷɊ  ɀ ̊̆̌̅̆̑ ̇ ̜̎ ̜̜̒̎́̎ ̜̂̏̌̅Ȣˍ̜̔̑̔̌́̑̅  ̜̂́̒̍ ̂ ̨̨̌̄̎ ̍̆̋̓̆̐ ̜̇́̒̎̅́ ̜ ̂́̌́̌́̑ ̜̑́̅ɀ 15 

ɉυυȟφϷɊ ȟ υ ̂́̌́ ɉρψȟυϷɊ ɀ ̍̆̋̓̆̐̋̆ ̨̨̅̆̊̎̄ ̇́̒̓́ȟ υ ́̔̑̔ ɉρψȟυϷɊ -  15-ςυ̇́̒ ̜́̑́̌ ̜̎̅́  ̇ ̎̆ ς ́̔̑̔ɉχȟτϷɊ ɀ ςφ̇́̒̓́̎ ̇̏ ̜́̑ 

̜̂̏̌̅Ȣ ˍ̜̔̑̔̅  ς-σ ̋ ̨̎̎̆ ρπ ̎́̔ ́̒ ɉσχϷɊȟ τ-φ ̋ ̨̎̎̆ -ρρ ̎́̔ ́̒ ɉτπȟχϷɊȟ  χ-ρπ ̋ ̨̎̎̆ɀ φ ̎́̔ ́̒ ɉςςȟςϷɊ ̨̋̆̌̐ ̓ ̒̋̆̎Ȣ ˓ ̊̋̆ 

̇ ̨̨̊̆̒̎  ̈́ ̜̍̅́̎̔ ̨̨̂̆̌̄̌̆̑- ̂́̒ ̜́̔̑̔ɉρππϷɊȟ ̇ ̑̆̋ ̜́̊̎̔ȟ ̒̔ȟ ρ ̎́̔ ́̒̓́ɉσȟχϷɊ  ̨̆̒̓  ̂ ̜̜̈̌̔ ̨̑̆̓̎̅̆ ̂́̊ ́̌ ́̎Ȣ   

˞̜̏̎̍̆̎ȟ  ̞̠̜̐̉̅̆̍̉̌  ̐́̑̏̓̉̓ ̜̃̉̑̔̒ ̋ ̐ ̇́ ̅́̊̅́ ̂́̒̓́̐ ̜ ̋̆̈̆ ̅̆ ̙̜ ̙̜̓ ̨̂̆̈̅̆̑̎ ̈́ ̜̍̅́ ́̎ȟ ̨̋̆̊̎ ̇ ̊̋̆ ̇ ̨̊̆̒ ̍̆̎ 

̨̂̆̈̅ ̍ ̙̆̌̆̑ ̜̏̒̌ ́̎ȟ ̨̇̉ ̊ ̜ ̨̂̆̈Ȣ ˍ ̜̈́̎  ̜̔̌́̎̔ȟ ̨̂̆̈̄̆̋̓  ̜̜̒̏̈̌̔ȟ ̇ ̑̆̋ ̜́̊̎̔ȟ ̒̔ȟ ̎́̔ ̜́̒̓  ̜̜́̔̑̓̐́̌ ̜ 

̍̆̎̉̎̄̉̓̐̆̎ ́̓́̑ȟ ̊ ̜ ̨̨̂̆̈̎  ̈́ ̜̜̍̅́̎̔̎́̎ ̓ ̨̔̆̌̅ ̂̏̌ ́̎Ȣ 

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̐́̑̏̓̉̓ȟ ̍̆̎̉̎̄̉̓ȟ̋̌̉̎̉̋́ȟ̎́̔ ́̒̓́̑ 

 

ˍȢ4Ȣ -53!%6ȟ ,Ȣ˟Ȣ %2!,)%6!ȟ .Ȣ.Ȣ-!$%./6ȟ :Ȣ-Ȣ :(!.%.ȟ -Ȣ+Ȣ  USEROVA, B.U.UMIRZAKOVA 

Kazakh National Medical University named after S.D Asfendiayrov 

FEATURES OF EPIDEMIC MUMPS MENINGITIS 

Resume: There were 27 patients with serous meningitis caused by mumps virus. Of these, 21 (77.8%) patients were male and 6 (22.2%) - 

female. The main share of patients were school-age children - 15 children (55.6%), 5 (18.5%) - preschool children, 5 (18.5%) - patients aged 

15-25 years and 2 (7.4 %) - older than 26 years. 10 patients (37%) received at 2-3 days of illness, 11 patients (40.7%)-at 4-6 days of illness, 

for 6 patients(22.2%)- at 7-10 days of illness  .ÅÒÖÏÕÓ ÓÙÓÔÅÍ ÉÎÊÕÒÙȭÓ ÓÙÍÐÔÏÍÓ ÍÁÎÉÆÅÓÔÅÄ ÂÙ ÈÅÁÄÁÃÈÅ ɉρππϷɊȟ ÎÁÕÓÅÁȟ ÖÏÍÉÔÉÎÇȟ 

disturbance of consciousness of one patient (3.7%) in the form of stunning    Accordingly, it can be said that the mumps virus in most cases 

initially affects the parotid gland, and then join the CNS and other glandular organs, but most pancreatic gland. Intoxication, the duration of 

the febrile period, nausea, vomiting, due to the severity of the symptoms of meningitis, not only, but also the defeat of the pancreas. 

Keywords : parotits, meningit, clinic, sick 

  

http://www.cdc.gov/mumps/lab/overview-serology.html
http://www.nbc29.com/story/21902355/james-madison-university-reports-mumps-case
http://www.vdh.virginia.gov/Epidemiology/factsheets/Mumps.htm
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ˍȢ˙Ȣ ˓ˠ˗˒˙ˎˍ˒ˏˍȟ ˗Ȣ˗Ȣˍ˘˕˙ˎ˒˟˛ˏˍȟ ˍȢ˟ˍ˘ːˍ˟˗˨˔˨ȟ #Ȣ˛Ȣˍˎˑ˝ˍ˔ˍ˗˛ˏȟ ˍȢ˗Ȣˍ˙˝˒˗ˠ˘˛ˏˍȟ ˓Ȣ˞Ȣˍ˚ˍ˞˛ˏˍȟ  
˝ȢˍȢ˙ˠ˗ˍ˖ȟ ˙Ȣ˓Ȣ ˞ˍ˝˞˒˚˛ˏˍȟ ˍȢ˚Ȣ˟˘˒ˠˎ˒˝ː˒˚˛ˏȟ ˗ȢˎȢˎ˒˖˞˒˙ˎ˒˗˛ˏȟ ˍȢ˒Ȣ˞ˍˑ˨˝ˎˍ˒ˏˍȟ ˎȢ˞ˠ˘˟ˍ˚ȟ  

ˎȢ˞Ȣ˟ˍ˥ˢ˛ˑ˓ˍ˒ˏȟ #Ȣ˙Ȣ˟˒˘˒˚ˤ˕˒ˏˍ 
˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̋́̆̅̑́̕ ˜˙˞˜ȟ ̄Ȣˍ̜̌̍́̓ 

 
˛˞˟˝˨˒ ˝˒˞˜˕˝ˍ˟˛˝˚˨˒ ˏ˕˝ˠ˞˚˨˒ ˕˚ˡ˒˗ˣ˕˕ ˏ ˜˝ˍ˗˟˕˗˒ ˏ˝ˍˤˍ-˜˒ˑ˕ˍ˟˝ˍȡ  

ˏ˛˜˝˛˞˨ ˝ˍˣ˕˛˚ˍ˘˩˚˛˖ ˟˒˝ˍ˜˕˕ 
 
˛̜̒̓̑̆ ̜̑̆̒̐̉̑́̓̏̑̎̆ ̜̃̉̑̔̒̎̆ ̗̉̎̆̋̉̉̕ ɉ˛˝ˏ˕Ɋ ɀ ̄̑̔̐̐́ ̜̖̏̒̓̑ ̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉ȟ ̜̋̏̓̏̑̆ 
̘̟̠̑́̈̌̉́̓̒ ̐̏ ̞̓̉̏̌̏̄̉̉ ɉ̜̜̟̠̃̈̃́̓̒ ̘̜̑́̈̌̉̎̍̉ ̜̑̆̒̐̉̑́̓̏̑̎̍̉ ̃̉̑̔̒́̍̉Ɋȟ ̎̏ ̟̉̍̆̓ ̖̜̒̏̅̎̆ ̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆ȟ 
̘̐́̓̏̄̆̎̆̓̉̆̒̋̉̆ ̉ ̘̋̌̉̎̉̆̒̋̉̆ ̖́̑́̋̓̆̑̉̒̓̉̋̉ Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˛̜̒̓̑̆ ̜̑̆̒̐̉̑́̓̏̑̎̆ ̜̃̉̑̔̒̎̆ ̗̉̎̆̋̉̉̕, ̞ ̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆, ̐ ̘́̓̏̄̆̎̆̓̉̆̒̋̉̆Ȣ 
 
˛̜̒̓̑̆ ̜̑̆̒̐̉̑́̓̏̑̎̆ ̜̃̉̑̔̒̎̆ ̗̉̎̆̋̉̉̕ ɉ˛˝ˏ˕Ɋ ɀ ̄̑̔̐̐́ 
̜̖̏̒̓̑ ̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉ȟ 
̜̋̏̓̏̑̆ ̘̟̠̑́̈̌̉́̓̒ ̐̏ ̞̓̉̏̌̏̄̉̉ ɉ̜̜̟̠̃̈̃́̓̒ ̘̜̑́̈̌̉̎̍̉ 
̜̑̆̒̐̉̑́̓̏̑̎̍̉ ̃̉̑̔̒́̍̉Ɋȟ ̎̏ ̟̉̍̆̓ ̖̜̒̏̅̎̆ 
̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆ȟ ̘̐́̓̏̄̆̎̆̓̉̆̒̋̉̆ ̉ ̘̋̌̉̎̉̆̒̋̉̆ 
̖́̑́̋̓̆̑̉̒̓̉̋̉Ȣ  
˪̠̓̉̏̌̏̄̉ȟ ̞̠̐̉̅̆̍̉̏̌̏̄̉ȟ ̐́̓̏̄̆̎̆̈ȟ ̋̌̉̎̉̋́Ȣ ˛˝ˏ˕ 
̠̠̟̠̃̌̓̒ ̜̒́̍̍̉ ̜̑́̒̐̑̏̒̓̑́̎̆̎̎̍̉ ̗̜̉̎̆̋̉̏̎̎̍̉̕ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̔ ̅̆̓̆̊Ȣ ˜̑̉ ̞̓̏̍ ̎́̉̂̏̌̆̆ ̘̜́̒̓̍̉ 
̠̃̏̈̂̔̅̉̓̆̌̍̉ ˛˝ˏ˕ ̠̠̟̠̃̌̓̒ ̜̑̉̎̏̃̉̑̔̒ȟ ̜̋̏̑̏̎́̃̉̑̔̒ȟ 
̜̃̉̑̔̒ ̄̑̉̐̐́ ̉ ̐́̑́̄̑̉̐̐́ȟ ̑̆̒̐̉̑́̓̏̑̎-̗̝̜̏̒̉̎̉̓̉́̌̎̆ 
ɉ˝˞Ɋ ̉ ̜́̅̆̎̏̃̉̑̔̒ ɍρɀτɎȢ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ 
̞̘̠̓̉̏̌̏̄̉̆̒̋́ ̒̓̑̔̋̓̔̑́ ˛˝ˏ˕ ̠̎̆̐̏̒̓̏̎̎́ ̉ ̍̏̇̆̓ 
̠̝̠̍̆̎̓̒ ̅́̇̆ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̏̅̎̏̄̏ ̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̒̆̈̏̎́Ȣ 
˟́̋ȟ ̆̒̌̉ ̃ ̠̒̆̎̓̂̑̆ ɀ ̅̆̋́̂̑̆ ςπρς ̄Ȣ  ̜̏̒̎̏̃̎̍̉ 
̠̃̏̈̂̔̅̉̓̆̌̍̉ ˛˝ˏ˕ ̠̠̝̃̌̌̉̒ ̜̃̉̑̔̒ ̐́̑́̄̑̉̐̐́ ρ-̄̏ȟ ς-̄̏ ̉ 
3-̄̏ ̓̉̐̏̃ȟ ̜́̅̆̎̏̃̉̑̔̒ ̉ ˝˞-̜̃̉̑̔̒ȟ ̓̏ ̎́ ̐̉̋̆ ̒̆̈̏̎̎̏̄̏ 
̛̐̏̅̆̍́ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ɉ̗̋̏̎̆ ̠̠̎̃́̑ ɀ ̘̎́́̌̏ ̍́̑̓́ ςπρσ 
̄ȢɊ ̃ ̒̓̑̔̋̓̔̑̆ ̗̟̖̉̑̋̔̌̉̑̔̉̚ ̃̉̑̔̒̏̃ ̒̓́̌̉ ̝̅̏̍̉̎̉̑̏̃́̓ 
̜̃̉̑̔̒ ̄̑̉̐̐́Ȣ ˜̑̉ ̞̓̏̍ ̎́̉̂̏̌̆̆ ̘́̒̓̏ ̜̠̠̃̃̌̌̉ ̃̉̑̔̒ 
̄̑̉̐̐́ ˍɉ˚ρNρɊςππω ɉρτȟψϷɊȟ ̓̏̄̅́ ̋́̋ ̃ ̘̎́́̌̆ 
̞̘̐̉̅̆̍̉̆̒̋̏̄̏ ̒̆̈̏̎́ ̆̄̏ ̝́̋̓̉̃̎̏̒̓ȟ ̓́̋ ̇̆ ̋́̋ ̉ 
̝́̋̓̉̃̎̏̒̓ ̃̉̑̔̒̏̃ ̄̑̉̐̐́ ˍɉ˚σNςɊ ̉ ˏȟ ̜̂̌́ ̔̍̆̑̆̎̎̏̊ ɀ 
̘́̒̓̏̓́ ̖̉ ̜̠̃̅̆̌̆̎̉ ̎̆ ̜̙̐̑̆̃́̌́ ρȟςɀσϷȢ ˏ ̝̙̅́̌̎̆̊̆̍ ɀ ̃  
̐̏̒̌̆̅̎̉̆ ̎̆̅̆̌̉ ̒̆̈̏̎̎̏̄̏ ̛̐̏̅̆̍́ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ɀ ̒̑̆̅̉ 
̜̖̄̑̉̐̐̏̈̎ ̃̏̈̂̔̅̉̓̆̌̆̊ ̒̓́̌ ̝̅̏̍̉̎̉̑̏̃́̓ ̃̉̑̔̒ ̄̑̉̐̐́ ˏ 
[5].  
˛̒̎̏̃̎̏̊ ̖̍̆́̎̉̈̍ ̘̐̆̑̆̅́̉ ̗̉̎̆̋̉̉̕ ̐̑̉ ˛˝ˏ˕ ɀ 
̞̜́̑̏̄̆̎̎̊Ȣ ˕̗̜̎̋̔̂́̉̏̎̎̊ ̐̆̑̉̏̅ ɀ ̏̓ ς ̅̏ υ ̒̔̓ ɉ̃ ̒̑̆̅̎̆̍ 
2ɀσ ̒̔̓ɊȢ ˜̏̒̌̆ ̠̐̑̏̎̉̋̎̏̃̆̎̉ ̜̖̃̉̑̔̒̎ ̃̏̈̂̔̅̉̓̆̌̆̊ ̃ 
̋̌̆̓̋̉ ̞̠̐̉̓̆̌̉ ̑̆̒̐̉̑́̓̏̑̎̏̄̏ ̓̑́̋̓́ ̖̐̑̏̉̒̏̅̉̓ ̖̉ 
̗̠̑̆̐̌̉̋́̉Ȣ ˛̟̠̂̑́̈̔̉̆̒̚ ̘̅̏̆̑̎̉̆ ̜̃̉̑̉̏̎ ̜̖̠̃̏̅̓ ̉̈ 
̜̖̐̏̑́̇̆̎̎ ̋̌̆̓̏̋ȟ ̗̟̉̎̉̉̑̔̓̕ ̜̈̅̏̑̏̃̆ ̋̌̆̓̋̉ȟ ̃ ̜̖̋̏̓̏̑ 
̃ ̟̒̃̏ ̘̝̏̆̑̆̅ ̘̠̎́̉̎́̆̓̒ ̠̃̉̑̔̒̎́ ̗̠̑̆̐̌̉̋́̉Ȣ ˪̓̉ 
̗̜̐̑̏̆̒̒ ̗̟̉̎̉̉̉̑̔̓ ̗̟́̋̓̉̃́̉ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ȟ ̘̓̏ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̔̒̉̌̆̎̉̆̍ ̗̐̑̏̅̔̋̉̉ ̉ ̒̉̎̓̆̈́ 
̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ ɉ̉̎̓̆̑̌̆̊̋̉̎-1, 
̉̎̓̆̑̆̑̏̎̕ ̉ ̅̑ȢɊȢ ˏ ̝̑̆̈̔̌̓́̓̆ ̠̑́̈̃̉̃́̆̓̒ ̏̒̓̑̏̆ 
̝̋́̓́̑́̌̎̏̆ ̃̏̒̐́̌̆̎̉̆ ̜̖̒̌̉̈̉̒̓ ̖̖̃̆̑̎̉ ̜̖̝̜̖̅́̓̆̌̎ 
̐̔̓̆̊ȟ ̘̓̏ ̘̋̌̉̎̉̆̒̋̉ ̠̠̠̐̑̏̃̌̆̓̒ ̜̈́̓̑̔̅̎̆̎̎̍ ̜̎̏̒̏̃̍ 
̜̖̅́̎̉̆̍ȟ ̝̟̂̏̌ ̉ ̙̐̆̑̆̎̉̆̍ ̃ ̄̏̑̌̆ȟ ̎́̒̍̏̑̋̏̍ȟ ̘̖̉́̎̉̆̍Ȣ 
˛̅̎̏̃̑̆̍̆̎̎̏ ̒ ̝̜̌̏̋́̌̎̍ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆̍ ̘̖̅̏̆̑̎̉ 
̃̉̑̉̏̎̏̃ ̃̏̈̍̏̇̎́ ̝̠̎̆̐̑̏̅̏̌̇̉̓̆̌̎́ ̠̃̉̑̆̍̉Ȣ ˜̑̉ ̞̓̏̍ 
̠̃̉̑̆̍̉ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̎̏̒̉̓ ̜̓̑́̎̈̉̓̏̑̎̊ ̖́̑́̋̓̆̑ ̉ ̎̆ 
̐̑̉̃̏̅̉̓ ̋ ̗̄̆̎̆̑́̌̉̈́̉̉ ̗̉̎̆̋̉̉̕ȟ ̎̏ ̐̑̉ ̜̖̏̐̑̆̅̆̌̆̎̎ 
̠̖̔̒̌̏̃̉ ɉ̙̝̎̆̅̏̎̏̆̎̎̏̒̓ȟ ̗̝̠̍̏̑̏̔̎̋̉̏̎́̌̎́̕̕ 
̝̎̆̈̑̆̌̏̒̓ȟ ̗̜̉̍̍̔̎̏̅̆̉̉̓̎̆̕ ̠̠̒̏̒̓̏̎̉ ̉ ̅̑ȢɊ ̍̏̇̆̓ 
̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̠̓̇̆̌̏̍̔ ̘̟̓̆̆̎̉ ̠̈́̂̏̌̆̃́̎̉ ̉ ̟̑́̈̃̉̓̉ 
̏̒̌̏̇̎̆̎̉̊Ȣ  
 ̋ ̟̠́̈̃̉̃́̉̆̒̚ ̐̑̉ ̞̓̏̍ ̖̌̉̏̑́̅̋́ȟ ̏̈̎̏̂ȟ ̖̙̔̔̅̆̎̉̆ 
́̐̐̆̓̉̓́ȟ ̎̆̅̏̍̏̄́̎̉̆ ̉ ̅̑̔̄̉̆ ̏̂̉̆̚ ̜̒̉̍̐̓̏̍ ̟̃̏̈̎̉̋́̓ 
̎̆ ̝̓̏̌̋̏ ̉̈-̈́ ̋̑́̓̋̏̃̑̆̍̆̎̎̏̊ ̃̉̑̆̍̉̉ȟ ̎̏ ̉ ̃ ̝̑̆̈̔̌̓́̓̆ 
̒̉̒̓̆̍̎̏̄̏ ̠̃̏̈̅̆̊̒̓̃̉ ̎́ ̏̑̄́̎̉̈̍ ̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ 
̗̉̓̏̋̉̎̏̃Ȣ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ȟ ̠̎̆̒̍̏̓̑ ̎́ ̜̎̆̋̏̓̏̑̆ 
̏̒̏̂̆̎̎̏̒̓̉ ̋̌̉̎̉̋̉ ˛˝ˏ˕ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̞̓̉̏̌̏̄̉̉ȟ ̃ 
̗̆̌̏̍ ̋́̑̓̉̎́ ̠̈́̂̏̌̆̃́̎̉ ̜̠̒̋̌́̅̃́̆̓̒ ̉̈ ̜̖̏̅̎̏̓̉̐̎ 
̖̏̂̉̚ ɉ̖̌̉̏̑́̅̋́ȟ ̎̆̅̏̍̏̄́̎̉̆ȟ ̠̄̏̌̏̃̎́ ̝̂̏̌ ̉ ̅̑ȢɊ ̉ 
̜̖̍̆̒̓̎ ɉ̙̝̋́̆̌ȟ ̘̖̉́̎̉̆ȟ ̎́̒̍̏̑̋ȟ ̝̈́̌̏̇̆̎̎̏̒̓ ̎̏̒́ȟ ̝̂̏̌ ̃ 
̄̏̑̌̆ ̉ ̅̑ȢɊ ̒̉̍̐̓̏̍̏̃Ȣ ˏ̜̝̑́̇̆̎̎̏̒̓ ̘̖̋̌̉̎̉̆̒̋̉ 
̠̐̑̏̃̌̆̎̉̊ ˛˝ˏ˕ ̍̏̇̆̓ ̜̝̂̓ ̝̃̆̒̍́ ̝̃́̑̉́̂̆̌̎́ ̉ 

̏̂̔̒̌̏̃̌̆̎́ ̗̜̆̌̍ ̠̑̅̏̍ ́̋̓̏̑̏̃̕Ȣ ˜̑̉ ̞̓̏̍ ̠̝̓̇̆̒̓ 
̠̠̒̏̒̓̏̎̉ ̑̆̂̆̎̋́ ̍̏̇̆̓ ̝̈́̃̉̒̆̓ ̎̆ ̝̓̏̌̋̏ ̏̓ 
̃̉̑̔̌̆̎̓̎̏̒̓̉ ̠̃̏̈̂̔̅̉̓̆̌ȟ ̎̏ ̉ ̏̓ ̝̜̖̉̎̅̉̃̉̅̔́̌̎ ̉ 
̜̖̃̏̈̑́̒̓̎ ̏̒̏̂̆̎̎̏̒̓̉ ̏̑̄́̎̉̈̍́ȟ ̟̖̒̏̐̔̓̒̓̃̔̉̚ 
̈́̂̏̌̆̃́̎̉̊ ̉ ̜̖̏̎̏̃̕ ̠̒̏̒̓̏̎̉̊ ɍρɀ3, 6].  
˘̘̆̆̎̉̆Ȣ ˛̜̒̎̏̃̎̍̉ ̗̐̑̉̎̉̐́̍̉ ̘̠̌̆̆̎̉ ˛˝ˏ˕ȟ ̋́̋ ̉ ̖̅̑̔̄̉ 
̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ȟ ̠̠̟̠̃̌̓̒ȡ ̜́̅̆̋̃́̓̎̊ ̖̔̏̅ ̈́ 
̑̆̂̆̎̋̏̍ȟ ̝̐̑́̃̉̌̎̏̆ ̐̉̓́̎̉̆ ̉ ̘̎́̈̎́̆̎̉̆ 
̝̅̏̐̏̌̎̉̓̆̌̎̏̄̏ ̝̠̐̉̓ȟ ́ ̓́̋̇̆ ̗̝̑́̉̏̎́̌̎̏̆ ̝̉̒̐̏̌̈̏̃́̎̉̆ 
̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ ̓̆̑́̐̉̉Ȣ ˜̠̑̏̓̉̃̏̃̉̑̔̒̎́ ̓̆̑́̐̉̉ ˛˝ˏ˕Ȣ 
˞̗̘̐̆̉̉̆̒̋̉̍̕ ̜̐̑̏̓̉̃̏̄̑̉̐̐̏̈̎̍ ̅̆̊̒̓̃̉̆̍ ̟̏̂̌́̅́̓ 
̑̆̍́̎̓́̅̉̎ ̉ ̆̄̏ ̜̐̑̏̉̈̃̏̅̎̆ȟ ́ ̓́̋̇̆ ̂̏̌̆̆ ̜̒̏̃̑̆̍̆̎̎̆ 
̝̏̒̆̌̓́̍̉̃̉̑ ̉ ̈́̎́̍̉̃̉̑ ɍχɎȢ ˜̜̑̏̉̈̃̏̅̎̆ ̑̆̍́̎̓́̅̉̎́ ̃ 
̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̝̟̠̉̒̐̏̌̈̔̓̒ ̑̆̅̋̏ȟ ̘̓̏ ̏̂̔̒̌̏̃̌̆̎̏ ̎̆ 
̝̓̏̌̋̏ ̔̈̋̉̍ ̒̐̆̋̓̑̏̍ ̠̅̆̊̒̓̃̉ ɉ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̜̃̉̑̔̒ 
̄̑̉̐̐́ ˍςɊȟ ̎̏ ̉ ̜̃̒̏̋̉̍ ̔̑̏̃̎̆̍ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ 
̃̏̈̂̔̅̉̓̆̌̆̊ ̄̑̉̐̐́ ̋ ̐̑̆̐́̑́̓̔Ȣ ˛̝̒̆̌̓́̍̉̃̉̑ ̉ ̈́̎́̍̉̃̉̑ 
̠̠̟̠̃̌̓̒ ̗̘̒̐̆̉̉̆̒̋̉̍̉̕ ̜̐̑̏̓̉̃̏̄̑̉̐̐̏̈̎̍̉ 
̐̑̆̐́̑́̓́̍̉ȟ ̜̋̏̓̏̑̆ ̝̉̈̂̉̑́̓̆̌̎̏ ̟̉̎̄̉̂̉̑̔̓ 
̎̆̊̑́̍̉̎̉̅́̈̔ ̖̃̒̆ ̃̉̑̔̒̏̃ ̄̑̉̐̐́ ̓̉̐́ ˍ ̉ ˏ ɍχɎȢ  
 ̊ ̗̘̠̆̒̐̆̉̉̆̒̋́̕ ̞̠̓̉̏̓̑̏̐̎́ ̠̓̆̑́̐̉ ˛˝ˏ˕ ̠̐̑̏̃̏̅̉̓̒ 
̐̑̆̐́̑́̓́̍̉ ̉̎̓̆̑̆̑̏̎́̕ ̉ ̆̄̏ ̉̎̅̔̋̓̏̑́̍̉ ɍρȟ ςȟ φɎȢ 
˥̉̑̏̋̉̊ ̒̐̆̋̓̑ ̠̅̆̊̒̓̃̉ ̅́̎̎̏̊ ̜̄̑̔̐̐ ̜̖̌̆̋́̑̒̓̃̆̎̎ 
̒̑̆̅̒̓̃ ̏̂̔̒̌̏̃̌̆̎ ̝̜̔̎̉̃̆̑̒́̌̎̍ ̜̐̑̏̓̉̃̏̃̉̑̔̒̎̍ 
̞̆̋̓̏̍̕̕ ̉̎̓̆̑̆̑̏̎́̕Ȣ ˞̘̠̉̍̐̓̏̍́̓̉̆̒̋́ ̠̓̆̑́̐̉Ȣ ˣ̝̆̌ 
̘̒̉̍̐̓̏̍́̓̉̆̒̋̏̊ ̓̆̑́̐̉̉ ̐̑̉ ˛˝ˏ˕ ɀ ̝̙̔̍̆̎̆̎̉̆ 
̜̃̑́̇̆̎̎̏̒̓̉ ̖̓̆ ̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ̠̈́̂̏̌̆̃́̎̉ȟ 
̜̋̏̓̏̑̆ ̙̟̎́̑̔́̓ ̘̒́̍̏̔̃̒̓̃̉̆ ̑̆̂̆̎̋́ ̉ ̐̑̉ ̜̖̏̐̑̆̅̆̌̆̎̎ 
̠̝̖̏̂̒̓̏̓̆̌̒̓̃́ ̍̏̄̔̓ ̐̑̉̃̆̒̓̉ ̋ ̟̑́̈̃̉̓̉ ̏̒̌̏̇̎̆̎̉̊Ȣ ˑ̠̌ 
̠̋̔̐̉̑̏̃́̎̉ ̎́̉̂̏̌̆̆ ̘̜̖́̒̓ ̒̉̍̐̓̏̍̏̃ ˛˝ˏ˕ ɉ̖̌̉̏̑́̅̋́ȟ 
̙̝̋́̆̌ȟ ̎́̒̍̏̑̋Ɋ ̝̟̠̉̒̐̏̌̈̔̓̒ ̟̇́̑̏̐̏̎̉̇́̉̆̚ ̜̐̑̆̐́̑́̓ȟ 
̜̅̆̋̏̎̄̆̒̓́̎̓ȟ ́ ̓́̋̇̆ ̜̌̆̋́̑̒̓̃̆̎̎̆ ̒̑̆̅̒̓̃́ ̏̓ ̙̠̋́̌Ȣ  
ˍ̎̓̉̐̉̑̆̓̉̋̉Ȣ ˘̖̉̏̑́̅̋́ ɀ ̏̅̉̎ ̉̈ ̖̏̂̉̚ ̒̉̍̐̓̏̍̏̃ ˛˝ˏ˕Ȣ 
˜̜̙̏̃̆̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̐̑̉ ̗̉̎̆̋̉̏̎̎̏̍̕ ̃̏̒̐́̌̆̎̉̉ 
̠̠̠̃̌̆̓̒ ̈́̉̓̎̚-̝̏̐̑̉̒̐̏̒̏̂̉̓̆̌̎̏̊ ̗̑̆́̋̉̆̊ ̏̑̄́̎̉̈̍́Ȣ 
˜̑̉ ̞̓̏̍ ̐̆̑̆̒̓̑̏̊̋́ ̗̐̑̏̆̒̒̏̃ ̠̗̓̆̑̍̏̑̆̄̔̌̉̉ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̗́̋̓̉̃̉̈́̉̉ ̗̘̖̒̐̆̉̉̆̒̋̉̕ ̉ ̗̘̖̎̆̒̐̆̉̉̆̒̋̉̕ 
̜̖̉̍̍̔̎̎ ̗̑̆́̋̉̊ ̉ ̎́̐̑́̃̌̆̎́ ̃ ̘̋̏̎̆̎̏̍ ̘̒̆̓̆ ̎́ 
̗̟̒́̎́̉ ̏̑̄́̎̉̈̍́ ̏̓ ̗̜̖̉̎̆̋̉̏̎̎̕ ̃̏̈̂̔̅̉̓̆̌̆̊Ȣ ˜̞̏̓̏̍̔ 
̐̑̉ ̖̙̏̑̏̆̍ ̘̒́̍̏̔̃̒̓̃̉̉ ̔ ̖̉̒̏̅̎̏ ̜̖̈̅̏̑̏̃ ̅̆̓̆̊ 
̜̙̐̏̃̆̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̃ ̖̐̑̆̅̆̌́ σψɀ39o˞ ̎̆ ̓̑̆̂̔̆̓ 
̠̐̑̏̃̆̅̆̎̉ ̟̇́̑̏̐̏̎̉̇́̆̊̚ ̓̆̑́̐̉̉Ȣ ˜̑̉ ̞̓̏̍ ̍̏̇̎̏ 
̘̝̠̏̄̑́̎̉̉̓̒ ̘̉̈̉̆̒̋̉̍̉̕ ̍̆̓̏̅́̍̉ ̖̠̏̌́̇̅̆̎̉Ȣ ˏ ̓̏ ̇̆ 
̠̃̑̆̍ ̔ ̅̆̓̆̊ ̉̈ ̜̄̑̔̐̐ ̑̉̒̋́ ̐̏ ̟̑́̈̃̉̓̉ ̏̒̌̏̇̎̆̎̉̊ 
ɉ̃̏̈̑́̒̓ ̅̏ ς ̍̆̒Ȣȟ ̠̜̓̇̆̌̆ ̠̈́̂̏̌̆̃́̎̉ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉ȟ 
̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ˣ˚˞ȟ ̘̍̆̓́̂̏̌̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ȟ 
̝̜̆̂̑̉̌̎̆̕ ̒̔̅̏̑̏̄̉ ̃ ́̎́̍̎̆̈̆Ɋ ́̎̓̉̐̉̑̆̓̉̋̉ ̘̟̎́̈̎́́̓ 
̅́̇̆ ̐̑̉ ̜̎̆̃̒̏̋̏̍ ̛̐̏̅̆̍̆ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́Ȣ  
˟́̋ȟ ̆̒̌̉ ̔ ̖̉̒̏̅̎̏ ̈̅̏̑̏̃̏̄̏ ̑̆̂̆̎̋́ ̜̙̐̏̃̆̎̉̆ 
̓̆ ̍̐̆̑́̓̔̑́ ̓̆̌́ ̅̏ σψȟυɀ39̏˞  ̎̆ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ 
̙̎́̑̔̆̎̉̆̍ ̘̠̒́̍̏̔̃̒̓̃̉ȟ ̖̐̌̏̉̍ ́̐̐̆̓̉̓̏̍ȟ ̏̓̋́̈̏̍ ̏̓ 
̝̠̐̉̓ȟ ́ ̋̏̇́ ̆̄̏ ̠̃̌́̇̎́ȟ ̠̑̏̈̏̃́ȟ ̌́̅̏̎̉ ̉ ̜̒̓̏̐ ̜̓̆̐̌̆ȟ ̓̏ 
̏̓ ̘̠̎́̈̎́̆̎̉ ̟̖̇́̑̏̐̏̎̉̇́̉̚ ̐̑̆̐́̑́̓̏̃ ̍̏̇̎̏ 
̝̠̃̏̈̅̆̑̇́̓̒ȟ ̘̠̝̏̄̑́̎̉̉̃́̒ ̘̉̈̉̆̒̋̉̍̉̕ ̍̆̓̏̅́̍̉ 
̖̠̏̌́̇̅̆̎̉Ȣ ˛̅̎́̋̏ ̆̒̌̉ ̔ ̑̆̂̆̎̋́ ̎́ ̏̎̆̕ ̖̌̉̏̑́̅̋̉ȟ 
̎̆̈́̃̉̒̉̍̏ ̏̓ ̒̓̆̐̆̎̉ ̜̙̠̐̏̃̆̎̉ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ȟ 
̘̠̏̓̍̆́̆̓̒ ̖̙̔̔̅̆̎̉̆ ̠̠̒̏̒̓̏̎̉ȟ ̟̠̉̍̆̓̒ ̏̈̎̏̂ȟ ̍̉́̌̄̉̉ȟ 
̖̐̌̏̏̆ ̘̒́̍̏̔̃̒̓̃̉̆ȟ ̜̂̌̆̅̎̆ ̉ ̖̒̔̉̆ ̜̋̏̇̎̆ ̜̐̏̋̑̏̃ȟ 
̖̜̏̌̏̅̎̆ ̝̜̅̉̒̓́̌̎̆ ̜̏̓̅̆̌ ̘̋̏̎̆̎̏̒̓̆̊ ̉ ̅̑̔̄̉̆ 
̠̠̐̑̏̃̌̆̎̉ȟ ́̎̓̉̐̉̑̆̓̉̋̉ȟ ̠̎́̑̅̔ ̒ ̅̑̔̄̉̍̉ ̒̐̏̒̏̂́̍̉ 
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̓̆̑́̐̉̉ ̓̏̋̒̉̋̏̈́ȟ ̜̅̏̌̇̎ ̜̝̂̓ ̘̜̎́̈̎́̆̎ ̝̎̆̈́̍̆̅̌̉̓̆̌̎̏ 
ɉ̑̉̒Ȣ ςȟ σɊȢ 
 ̱ ̎̓̉̐̉̑̆̓̉̋́̍̉ ̜̃̂̏̑́ ̔ ̅̆̓̆̊ ̑́̎̎̆̄̏ ̃̏̈̑́̒̓́ ̠̠̟̠̃̌̓̒ 
̗̐́̑́̆̓́̍̏̌ ̉ ̉̂̔̐̑̏̆̎̕ ɍςȟ ψȟ ωɎȢ ˜̗́̑́̆̓́̍̏̌ 
̑̆̋̏̍̆̎̅̏̃́̎̏ ̝̝̉̒̐̏̌̈̏̃́̓ ̃ ̅̏̈̆ ρπɀρυ ̍̄Ⱦ̋̄ ̜̍́̒̒ ̓̆̌́ 
̎́ ̐̑̉̆̍ȟ ̉̂̔̐̑̏̆̎̕ ɀ 5ɀρπ ̍̄Ⱦ̋̄ ̜̍́̒̒ ̓̆̌́ ̎́ ̐̑̉̆̍Ȣ 
˜̏̃̓̏̑̎̏̆ ̐̑̉̍̆̎̆̎̉̆ ̐̑̆̐́̑́̓̏̃ ̃̏̈̍̏̇̎̏ ̎̆ ̑́̎̆̆ ̘̆̍ 
̘̆̑̆̈ τɀφ ̘Ȣ ˜̜̙̏̃̆̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̐̑̉ ˛˝ˏ˕ ̃ 
̘̓̆̆̎̉̆ υ ̅̎̆̊ ̉ ̂̏̌̆̆ ̓̑̆̂̔̆̓ ̘̠̔̓̏̎̆̎̉ ̘̐̑̉̉̎ 
̗̐̑̏̌̏̎̄́̉̉ ̖̘̌̉̏̑́̅̏̎̏̄̏ ̐̆̑̉̏̅́Ȣ ˜̑̉ ̞̓̏̍ ̃ ̟̐̆̑̃̔ 
̘̝̏̆̑̆̅ ̖̎̆̏̂̏̅̉̍̏ ̟̘̝̉̒̋̌̉̓ ̜̃̏̈̍̏̇̎̆ ̝̜̂́̋̓̆̑̉́̌̎̆ 
̠̏̒̌̏̇̎̆̎̉ ˛˝ˏ˕ ɉ̠̐̎̆̃̍̏̎̉ȟ ̒̉̎̔̒̉̓ ̉ ̅̑ȢɊȟ ́ ̓́̋̇̆ 
̏̂̏̒̓̑̆̎̉̆ ̟̖̠̉̍̆̉̒̚ ̔ ̑̆̂̆̎̋́ ̖̘̖̑̏̎̉̆̒̋̉ ̗̉̎̆̋̉̏̎̎̏̕-
̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̈́̂̏̌̆̃́̎̉̊ ɉ̐̉̆̌̏̎̆̑̉̓̕ȟ ́̅̆̎̏̉̅̉̓ ̉ ̅̑ȢɊ 
[2, 8, 9]. 
 ̊ ̝̜́̈́̌̎̆ ̜̅̆̋̏̎̄̆̒̓́̎̓Ȣ ˚́̒̍̏̑̋ ɀ ̏̅̎̏ ̉̈ ̎́̉̂̏̌̆̆ 
̘̜̖́̒̓ ̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ˛˝ˏ˕Ȣ ˏ ̝̑̆̈̔̌̓́̓̆ 
̃̉̑̔̒̎̏̄̏ ̠̐̏̑́̇̆̎̉ ̒̌̉̈̉̒̓̏̊ ̎̏̒́ ̟̠̑́̈̃̉̃́̓̒ ̠̄̉̐̆̑̆̍̉ȟ 
̏̓̆̋ ̉ ̗̠̄̉̐̆̑̒̆̋̑̆̉Ȣ ˪̓̏ ̐̑̉̃̏̅̉̓ ̋ ̝̙̟̔̍̆̎̆̎̉ ̐̑̏̒̃̆̓́ 
̜̖̎̏̒̏̃ ̖̏̅̏̃ ̉ ̟̈́̓̑̔̅̎̆̎̉ ̎̏̒̏̃̏̄̏ ̜̖̠̅́̎̉Ȣ ˑ̠̌ 
̠̋̔̐̉̑̏̃́̎̉ ̎́̒̍̏̑̋́ ̔ ̅̆̓̆̊ ̅̏ ρς ̌̆̓ ̙̜̑́̈̑̆̆̎ ̝̓̏̌̋̏ 
̜̍̆̒̓̎̆ ̜̅̆̋̏̎̄̆̒̓́̎̓Ȣ ˞̑̆̅̉ ̘̖̓̏̐̉̆̒̋̉ ̅̆̋̏̎̄̆̒̓́̎̓̏̃ ̃ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̝̙̎́̉̂̏̌̆̆ ̘̐̑̆̅̐̏̓̆̎̉̆ ̟̏̓̅́̓ 
̜̐̑̏̉̈̃̏̅̎̍ ̉̍̉̅́̈̏̌̉̎́ ɉ̏̋̒̉̍̆̓́̈̏̌̉̎ȟ ̋̒̉̌̏̍̆̓́̈̏̌̉̎ 
̉ ̅̑ȢɊ ̉ ̂̆̎̈̏̌̍̆̓́̎̏̌́ ɉ̞̆̎̉̌̑̉̎̕̕Ɋ ɍχȟ ρπɎȢ ˛̝̠̐̓̉̍́̌̎́ 
̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̋̔̑̒̏̃̏̄̏ ̠̐̑̉̍̆̎̆̎̉ ̅̆̋̏̎̄̆̒̓́̎̓̏̃ ̎̆ 
̅̏̌̇̎́ ̜̙̝̐̑̆̃́̓ σɀυ ̅̎̆̊Ȣ 
˜̙̜̑̏̓̉̃̏̋́̌̆̃̆ȟ ̖̟̏̓́̑̋̉̃́̉̆̚ ̉ ̘̍̔̋̏̌̉̓̉̆̒̋̉̆ 
̜̐̑̆̐́̑́̓Ȣ ˗̙̝́̆̌ ɀ ̏̅̉̎ ̉̈ ̘̜̖́̒̓ ̒̉̍̐̓̏̍̏̃ ˛˝ˏ˕ ɀ 
̠̠̠̃̌̆̓̒ ̜̈́̉̓̎̍̚ ̑̆̌̆̋̒̏̍̕ȟ ̜̎́̐̑́̃̌̆̎̎̍ ̎́ ̗̟̒́̎́̉ 
̜̖̝̜̖̅́̓̆̌̎ ̐̔̓̆̊ ̐̑̉ ̞̎̆̆̋̓̉̃̎̏̒̓̉̕̕ ̗̍̔̋̏̉̌̉́̑̎̏̄̏ 
̋̌̉̑̆̎̒́Ȣ ˙̔̋̏̌̉̓̉̋̉ ɀ ̜̐̑̆̐́̑́̓ȟ ̖̍̆́̎̉̈̍ ̠̅̆̊̒̓̃̉ 
̜̖̋̏̓̏̑ ̏̒̎̏̃́̎ ̎́ ̖̉ ̒̐̏̒̏̂̎̏̒̓̉ ̝̑́̈̇̉̇́̓ ̄̔̒̓̏̊ ̒̆̋̑̆̓Ȣ 
˛̖̟̓́̑̋̉̃́̉̆̚ ̜̌̆̋́̑̒̓̃̆̎̎̆ ̒̑̆̅̒̓̃́ ̟̐̏̅̅̆̑̇̉̃́̓ 
̙̋́̌̆̃̏̊ ̑̆̌̆̋̒̕ ̉ ̟̒̐̏̒̏̂̒̓̃̔̓ ̗̎̏̑̍́̌̉̈́̉̉ ̒̏̒̓́̃́ 
̜̍̏̋̑̏̓Ȣ ˗ ̙̜̐̑̏̓̉̃̏̋́̌̆̃̍ ̐̑̆̐́̑́̓́̍ ̠̠̏̓̎̏̒̓̒ ̓̆ 
̜̌̆̋́̑̒̓̃̆̎̎̆ ̒̑̆̅̒̓̃́ȟ ̜̋̏̓̏̑̆ ̟̔̄̎̆̓́̓ ̙̋́̌̆̃̏̊ ̑̆̌̆̋̒̕ 
[7, 11ɀρτɎȢ  ˏ ̄̑̔̐̐̆ ̙̜̖̐̑̏̓̉̃̏̋́̌̆̃ ̐̑̆̐́̑́̓̏̃ ̘̟̑́̈̌̉́̓ 

̗̝̜̆̎̓̑́̌̎̆ ɉ̟̔̄̎̆̓́̓ ̙̋́̌̆̃̏̊ ̗̆̎̓̑ ̃ ̐̑̏̅̏̌̄̏̃́̓̏̍ 
̍̏̈̄̆Ɋ ̉ ̘̐̆̑̉̆̑̉̆̒̋̉̆̕ ɉ̟̒̎̉̇́̓ ̝́̋̓̉̃̎̏̒̓ ̗̑̆̆̐̓̏̑̏̃ 
̘̖̐̆̑̉̆̑̉̆̒̋̉̕ ̜̖̎̆̑̃̎ ̘̏̋̏̎́̎̉̊ɊȢ ˗ ̙̜̐̑̏̓̉̃̏̋́̌̆̃̍ 
̜̌̆̋́̑̒̓̃̆̎̎̍ ̒̑̆̅̒̓̃́̍ ̗̝̆̎̓̑́̌̎̏̄̏ ̠̅̆̊̒̓̃̉ ̠̏̓̎̏̒̓ 
̘̎́̑̋̏̓̉̆̒̋̉̆ ɉ̋̏̅̆̉̎̒̏̅̆̑̇́̉̆̚Ɋ ̉ ̘̎̆̎́̑̋̏̓̉̆̒̋̉̆ 
ɉ̂̔̓́̍̉̑́̓ ɉ˞̉̎̆̋̏̅Ɋȟ ̏̋̒̆̌́̅̉̎ȟ ̗̄̌́̔̉̎ȟ ̅̆̋̒̓̑̏̍̆̓̏̑́̎̕ ̉ 
̅̑ȢɊ ̜̐̑̆̐́̑́̓. 
˟́̋ȟ ̘̎́̈̎́̆̎̉̆ ̙̜̖̐̑̏̓̉̃̏̋́̌̆̃ ̐̑̆̐́̑́̓̏̃ ̐̑̉ ˛˝ˏ˕ 
̍̏̇̆̓ ̜̝̂̓ ̏̐̑́̃̅́̎̎̏ ̒ ̜̖̐̆̑̃ ̅̎̆̊ ̠̈́̂̏̌̆̃́̎̉ȟ ̋̏̄̅́ 
̘̠̏̓̍̆́̆̓̒ ̖̒̔̏̊ȟ ̠̘̜̎́̃̈̉̃̊ȟ ̘̜́̒̓̊ ̙̝̋́̆̌ ɉ̑̉̒Ȣ τɊȢ ˜̑̉ 
̞̓̏̍ ̎́̉̂̏̌̆̆ ̘́̒̓̏ ̝̟̉̒̐̏̌̈̔̓ ̂̔̓́̍̉̑́̓ ɉ˞̉̎̆̋̏̅Ɋȟ 
̜̋̏̓̏̑̊ ̖̙̏̑̏̏ ̉̈̃̆̒̓̆̎ ̘̃̑́́̍-̐̆̅̉́̓̑́̍Ȣ ˪̓̏ ̛̠̠̠̏̂̒̎̆̓̒ 
̆̄̏ ̜̃̒̏̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ ̞̝̟̆̋̓̉̃̎̏̒̓̕̕ ̉ ̝̟̂̆̈̏̐́̒̎̏̒̓ȟ 
̜̋̏̓̏̑̆ ̜̂̌̉ ̜̅̏̋́̈́̎ ̐̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ ̔ ̅̆̓̆̊ȟ ̘̠̎́̉̎́ ̒ 
2-̠̘̍̆̒̎̏̄̏ ̃̏̈̑́̒̓́Ȣ ˞̉̎̆̋̏̅ ̏̂̌́̅́̆̓ ̎̆ ̝̓̏̌̋̏ 
̙̜̐̑̏̓̉̃̏̋́̌̆̃̍ȟ ̎̏ ̉ ̜̔̍̆̑̆̎̎̍ ̝̜̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̍ 
̅̆̊̒̓̃̉̆̍ȟ ́ ̓́̋̇̆ ̒̐̏̒̏̂̒̓̃̔̆̓ ̔̍̆̑̆̎̎̏̊ ̖̗̂̑̏̎̏̅̉̌́̓́̉̉ 
̉ ̟̒̎̉̇̆̎̉ ̠̒̏̐̑̏̓̉̃̌̆̎̉ ̜̖̝̜̖̅́̓̆̌̎ ̐̔̓̆̊ȟ ̘̓̏ 
̠̏̐̑̆̅̆̌̆̓ ̗̐̏̓̆̎̉̑̏̃́̎̉̆ ̘̓̆̑́̐̆̃̓̉̆̒̋̏̄̏ ̞̆̋̓́̕̕Ȣ 
˜̑̆̐́̑́̓ ̜̂̒̓̑̏ ̉ ̝̟̐̏̌̎̏̒̓ ̜̠̃̒́̒̃́̆̓̒ ̐̑̉ ̐̑̉̆̍̆ 
̝̃̎̔̓̑Ȣ ˜̆̑̉̏̅ ̜̠̐̏̌̔̃̃̆̅̆̎̉ ̂̔̓́̍̉̑́̓́ ̠̒̏̒̓́̃̌̆̓ φ ̘Ȣ 
˝̆̇̉̍ ̠̅̏̈̉̑̏̃́̎̉ ̐̑̆̐́̑́̓́ ˞̉̎̆̋̏̅ ɉ̑́̒̓̃̏̑ ɀ̋ ́̐̌̉Ɋȡ 
̠̅̆̓̍ ̃ ̃̏̈̑́̒̓̆ ̏̓ ς ̍̆̒Ȣ ̅̏ ρ ̄̏̅́ ɀ ̐̏ ρπ ̋́̐Ȣ τ ̑ȢȾ̒̔̓Ƞ ̠̅̆̓̍ 
̏̓ ρ ̅̏ σ ̌̆̓ ɀ ̐̏ ρυ ̋́̐Ȣ τ ̑ȢȾ̒̔̓Ƞ ̠̅̆̓̍ σ ̌̆̓ ̉ ̙̒̓́̑̆ ɀ ̐̏ ςυ 
̋́̐Ȣ τ ̑ȢȾ̒̔̓ ɉ̑̉̒Ȣ υɊȢ  
 ̃ ̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ ̐̑̆̐́̑́̓́ ˞̉̎̆̋̏̅ ɉ̒̉̑̏̐Ɋ ̟̑̆̋̏̍̆̎̅̔̓ 
̟̒̌̆̅̔̉̆̚ ̅̏̈̉̑̏̃̋̉ȡ ̠̅̆̓̍ σɀφ ̌̆̓ ɀ ̐̏ υ ̍̌ σ ̑ȢȾ̒̔̓Ƞ ̠̅̆̓̍ 
6ɀρς ̌̆̓ ɀ ̐ ̏ ρπ ̍̌ σ ̑ȢȾ̒̔̓Ƞ ̠̅̆̓̍ ρς ̌̆̓ ̉ ̙̒̓́̑̆ ɀ ̐ ̏ ρυ ̍̌ σ 
̑ȢȾ̒̔̓ ɉ̑̉̒Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̃ ́̑̒̆̎́̌̆ 
̘̃̑́́-̐̆̅̉́̓̑́ ̟̠̉̍̆̓̒ ̞̜̆̋̓̉̃̎̆̕̕ ̉ ̜̂̆̈̏̐́̒̎̆ 
̜̌̆̋́̑̒̓̃̆̎̎̆ ̒̑̆̅̒̓̃́ȟ ̠̟̐̏̈̃̏̌̉̆̚ ̜̂̒̓̑̏ ̝̋̔̐̉̑̏̃́̓ 
̜̏̒̎̏̃̎̆ ̜̒̉̍̐̓̏̍ ˛˝ˏ˕Ȣ ˜̑̉ ̞̓̏̍ ̘̈́̅́̉ȟ ̠̒̓̏̉̆̚ ̐̆̑̆̅ 
̟̐̑́̋̓̉̋̔̉̍̚ ̘̃̑́̏̍ ̐̑̉ ̜̃̂̏̑̆ ̜̖̌̆̋́̑̒̓̃̆̎̎ ̒̑̆̅̒̓̃ 
̠̅̌ ̘̠̌̆̆̎̉ ̅̆̓̆̊ ̒ ˛˝ˏ˕ȟ ̟̓̑̆̂̔̓ ̎̆ ̝̓̏̌̋̏ ̖̄̌̔̂̏̋̉ 
̈̎́̎̉̊ ̐́̓̏̄̆̎̆̈́ ̠̈́̂̏̌̆̃́̎̉ȟ ̖̍̆́̎̉̈̍̏̃ ̠̅̆̊̒̓̃̉ 
̝̜̖̉̒̐̏̌̈̔̆̍ ̐̑̆̐́̑́̓̏̃ ̉ ̖̉ ̘̜̖̐̏̂̏̎ ̞̆̋̓̏̃̕̕ȟ ̎̏ ̉ 
̠̜̟̏̂̈̃́̓ ̃ ̋́̇̅̏̍ ̋̏̎̋̑̆̓̎̏̍ ̘̒̌̔́̆ 
̝̉̎̅̉̃̉̅̔́̌̉̈̉̑̏̃́̓ ̘̟̌̆̆̂̎̔ ̓́̋̓̉̋̔Ȣ 
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ˑ ˝˴ː˒˝-˜˒ˑ˕ˍ˟˝ˑ˨   ˟ ˓˴˝˕ˎ˒˞˴˚ˑ˒ː˴ ˓˴˟˴ ˝˒˞˜˕˝ˍ˟˛˝̆ ˨  ˕˚ˡ˒˗ˣ˕ˬ˘˨  ˏ˕˝ˠ˞˟ˍ˝ȡ  
˝ˍˣ˕˛˚ˍ˘ˑ˨ ˟˒˝ˍ˜˕ˬ ˞˝ˍ ˟ˍ˝˨ 

 
T ̊É̎ȡ ̓̋ ̨̑ ̜̑̆̒̐̉̑́̓̏̑̌ ̜̃̉̑̔̒̓  ̗̠̉̎̆̋̉̌́̑̕ɀ̓ ̜̜̎̒ ́̌̔ ̜̜̏̑̄́̎̅́̑̎  ̨̓̋̑ ̗̠̜̉̎̆̋̉̌̕ ́̔̑̔̌́̑ ̜̓̏̂ȟ ̞̠̓̉̏̌̏̄̉Ã ̜
̜̙̂̏̊̎́ ̜̜́̊̑ ̙̜́̌́̎́̓̎ ɉ ̑-̓ ̨̑̌ ̜̑̆̒̐̉̑́̓̏̑̌ ̃̉̑̔̒̓́̑̍̆̎ ̇ ̜̜̜̓̑̌́̓̎Ɋȟ ̨̂̑́-̓́ ̒́̒ ̞̠̜̐̉̅̆̍̉̏̌̏̄̉̌ ȟ 
̜̐́̓̏̄̆̎̆̓̉̋́̌  ̇ ̎̆ ̜̋̌̉̎̉̋́̌  ̨̨̍̎̆̈̅̆̍̆̌̆̑ ̂́̑ Ȣ 
T ̊É̎̅É ̒̈̅̆̑ȡ ̨̓̋̑ ̜̑̆̒̐̉̑́̓̏̑̌ ̜̃̉̑̔̒̓  ̗̠̉̎̆̋̉̌́̑̕, ̞ ̠̜̐̉̅̆̍̉̏̌̏̄̉̌  , ̐ ̜́̓̏̄̆̎̆̓̉̋́̌ Ȣ 
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ACUTE RESPIRATORY VIRAL INFECTION IN PRACTICE PEDIATRICIAN: QUESTIONS RATIONAL THERAPY 
 
Resume: Acute respiratory infections (ARI) - a group of acute infectious respiratory diseases, which differ in etiology (cause various 
respiratory viruses), but have similar epidemiological, pathogenetic and clinical characteristics. 
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THE SIGNIFICANCE OF BRONCHIAL OBSTRUCTION SYNDROME IN  ACUTE RESPIRATORY INFECTIONS 

 
In  early ages of children to the development  of bronchial obstruction of respiratory infections  the frequently reason is premorbid background, 
modifying factors, which have no direct connection with pneumonia or pathogen, but can significantly worsen the course of disease and adversely 
can affect to the outcome. 
Keywords:  bronchial obstruction, acute respiratory infections 

 
Introduction.  Respiratory diseases remain one of the most 
important topics  of Pediatrics, which is due not only to its 
widespread among children of all ages, but also high death-rates  
at an early age, despite of using  the latest diagnostic methods 
and the use of broad-spectrum antimicrobial agents. Obstructive 
syndrome is the one that mostly occurs  among respiratory 
diseases . The swelling of the bronchial mucosa is the main 
predictor of the genesis of bronchial obstruction, its 
inflammatory infiltration, hypersecre tion of mucus viscous, 
thereby it faces  the derangement of mucociliary clearance and 
obstruction of the bronchial tubes [1]. 
The most important are the age characteristics of the respiratory 
system of the child. Bronchus of children have a smaller diameter 
ÔÈÁÎ ÁÎ ÁÄÕÌÔÓȭȢ 4ÒÁÃÈÅÁÌ ÍÕÃÏÓÁ ÁÎÄ ÂÒÏÎÃÈÉÁÌ ÅÄÅÍÁ 
immediately  reacts  by hypersecretion of mucus as  response to 
the progression of a viral infection. The narrowness of the 
bronchial tubes and the whole respiratory system significantly  
increases aerodynamic resistance. Thus, edema of the bronchial 
mucosa  in 1 mm can cause  in resistance more than 50% of air 
flow in the trachea  [2]. 
Compliance cartilage of bronchial tract specific to early age 
children,  when insufficient rigidity of the bone structure of the 
thorax, freely reacting indrawing of compliant places to increase 
airway resistance, as well as a number of features of the 
structure and position of the diaphragm can be observed. 
Definite influence on functional disorders of the respiratory 
system of a child affect by factors  as  prolonged sleep, frequent 
crying, continuous position lying on his back in the first months 
of life. [3] 
Respiratory viral infection is the main cause of the occurrence of 
bronchial obstruction. To  the viruses that  most frequently 
causes a  bronchial obstruction are included respiratory syncytial 
virus (about 50%), parainfluenza virus, mycoplasma pneumonia, 
at least - flu viruses and adenoviruses. [4]. 
Among the environmental factors that may lead  the 
development of obstructive syndrome, particularly influenced by 
passive smoking at home. Tobacco smoke causes hypertrophy of 
bronchial mucous glands, impaired mucociliary clearance, 
slowing advancement of the mucus. Passive smoking triggers 
destruction of bronchial epithelium. Especially vulnerable in the 
first years of the child. [5]. 
Materials and methods.    Another important harmful factor is 
the pollution of the atmosphere by industrial gases, as well as 
organic and inorganic dust. 

Most researchers recognize the influence of factors on the 
development of premorbid background of the bronhoobstructive 
syndrome. They are - pregnant toxicosis, obstructed labor, 
hypoxia during labor, premature birth, assertive allergic history, 
bronchial hyperreactivity, rickets, degeneration, hyperplasia of 
the thymus, perinatal encephalopathy, early feeding, transferred 
respiratory disease at the age of 6-12 months. 
Results and discussion .  Numerous studies in our country and 
abroad have shown that outcomes  of  obstructive bronchitis 
generally positive. 54% of children with recurrent episodes of 
obstructive bronchitis quit be ailing  after four years, and other 
37% - at  older age; thereby, over 90% of patients recovers. 
Furthermore, the presence of obstructive syndrome at the first 
three years of life can not be considered as a factor, predisposing 
to asthma hereinafter. That is, discovered that the mechanism for 
the development of wheezing in young children other than those 
of older children, and the main role is played not by 
hyperreactivity of the bronchial mucosa and muscle spasm, but  
the tone of the bronchial wall and swelling of the bronchial 
mucosa. This reflects the fact that "wheezing" of  infants is due to 
various reasons, including abnormalities of the respiratory 
system and other inflammatory etiology. [5]. 
The aim of the research was to determine the significance of 
bronchial obstruction in clinical symptoms of acute respiratory 
infections of the respiratory tract. 
Examination of patients with pneumonia and obstructive 
bronchitis was conducted on the basis of the pulmonary 
ÄÅÐÁÒÔÍÅÎÔ ÏÆ ÔÈÅ ÃÌÉÎÉÃÁÌ ÃÈÉÌÄÒÅÎ ÈÏÓÐÉÔÁÌ Ο ςȢ #ÏÍÐÌÅØ 
examination was conducted  112 patients aged from 1 month to 
1  year, most of  children were boys - 61.9%, 38.1%  were girls. 
Diagnosis of pneumonia, obstructive bronchitis installed on the 
basis of medical history, clinical and radiographic signs of 
hematological parameters. To identify premorbid background 
persistent intracellular pathogens carried immunosorbent assay 
(ELISA) for the presence of antibodies to the membrane and 
intracellular pathogens such as Mycoplasma hominis, 
Mycoplasma pneumoniae, Chlamidiae pneumoniae and 
cytomegalovirus. As a result of this survey, we found that in 
children often determined by IgM-antibodies to M. pneumoniae, 
M. hominis and Chi. Pneumoniae, and IgG antibodies to CMV-
diagnostic titers. Thus  significant differences in the presence  the 
mixed or mono infection not observed. 
In the history of the surveyed patients found that 7 children were 
born prematurely, the mothers  checked out  obstetric and 
somatic pathology in the form of gestosis, the threat of 
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pregnancy, acute pyelonephritis, viral infections, in the most 
children to the disease so far have been repeatedly respiratorno- 
acute viral infection and bronchitis, 12% of the patients had 
pneumonia.  Mostly  all children with pneumonia had an 
unfavorable premorbid background. And the majority of children 
has been a combination of several different factors: anemia had 
19 (45%) children had rickets in 4 (9%) children paratrofiya in 7 
(14%) children. PEM suffered 2 (8%), allergic dermatitis in 10 
(33%) diagnosed Thymomegalia in 7  (17%) of children. 
The clinical picture  in most children observed symptoms  
prevalence of respiratory failure due to moderate, but persistent 
bronchical obstruction. Persistent symptoms were paroxysmal 
unproductive cough. The physical changes in the lungs 
characterized in 16% of the children persistent local finely 
wheezing, 73% noted a combination wet and wheezes of all sizes 
scattered, dry rales auditioned in 11% of children. 
There was a correlation between clinical and radiological data. 
When X-ray research of logic in all patients was determined by 
the presence of increased pulmonary pattern, of bronchial 
obstruction syndrome in combination with focal-infiltrative 

shadows in both lungs. It should be noted that a persistent 
bronchial obstruction observed in preterm infants. In 5 (11%) 
children had a place segmental pneumonia different localization, 
physical changes have been meager, so for 7-8 days appeared 
auscultation changes in the form of wet finely wheezing on the 
side of the process. Hemodynamic disorders were stopped on 
day 8 of the disease. 
All patients received etiopathogenetic therapy, which included, 
along with antibiotics and mukolytics, nebulized bronchodilators 
(Ventolin or berodual) Choice dependent on the nature and 
severity of bronchial obstruction inflammation. 
Conclusions . The results give grounds to speak about the impact 
of the maturity of the child (prematurity, intrauterin e infection, 
background pathology, neurological diseases) to the nature and 
course of the disease, in which the presence and duration of 
bronchial obstruction may occur and largely determine the 
clinical symptoms of the disease. In young children, the presence 
of airflow obstruction is due to various reasons, including 
abnormalities of the respiratory system and acute inflammatory 
processes. 
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˝Ȣ˗Ȣ ˙ˠ˞ˍˎ˒˗˛ˏˍȟ ˙ȢȢ ˗˴˙˓ˍ˚ȟ ːȢ˚Ȣ ˙ˍ˒˙ː˒˚˛ˏˍȟ ˍȢ˙Ȣ ˟ˍ˓˕˙ˎ˒˟˛ˏˍ 
˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ˙̗̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ 
Τφ ̜́̌́̌  ̜̋̌̉̎̉̋́̌  ̂́̌́̌́̑ ̖̜́̔̑̔́̎́̒ȟ ˍ̜̌̍́̓ ̜́̌́̒ 

 
˓˒ˑ˒˘ ˝˒˞˜˕˝ˍ˟˛˝˘˨ ˕˚ˡ˒˗ˣ˕ˬ˘ˍ˝ˑˍ ˎ˝˛˚ˢ˛˛ˎ˞˟˝ˠ˗˟˕ˏ˟˴ ˞˕˚ˑ˝˛˙˚˨  ̇ˍ ˨˔˨ 

 
˟ ̨̊̎ȡ ˒̑̓̆ ̇́̒̓́ ̜ ̂́̌́̌́̑  ̜̑̆̒̐̉̑́̓̏̑̌ ̗̠̉̎̆̋̉̌́̑̍̆̎̕ ̜́̔̑ ́̎̅́ ̖̜̂̑̏̎̉́̌̅ ̗̠̏̂̒̓̑̔̋̉ ̜̅́̍̔ ̨̙̎ ̎́̔ ̜́̒̓  ̜̏̎̅̕  
̇́ ̜̜̅́̊̌́̑̎ ȟ ̜̜̙̜̎̓́̌́̎̅̑̔ ̜́̋̓̏̑̌́̑̅̕  ̨̌̆̒ ́̈ ̆̍̆̒ȟ ̜̏̌́̑̅  ̠̐̎̆̃̍̏̎̉ ́ ̇ ̎̆ ̜̏̎  ̜̏̈̅̑ ̜̙̜̓́̑̎́ ̨̓̋̆̌̆̊ 
̜̜́̓̒ ̂ ̏̌̍́̒́ ̅́ȟ ̨̂̑́  ̜́̔̑̔̅  ́ ̜̜̍̎ ̜̜̉̎̅́̓́̅ ̇ ̎̆ ̜̏̎  ̎ ̨̓̉̇̆̒̎̆ ̇́ ̜̜̍̒̈ ̒̆̑ ̨̆̓̆̅Ȣ 

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ̨̖̂̑̏̎̏̏̂̒̓̑̔̋̓̉̃̓ ̒̉̎̅̑̏̍ȟ ̇̆̅̆̌ ̜̑̆̒̐̉̑́̓̏̑̌ ̗̠̉̎̆̋̉̕  
 
 
 
 
 
 

˝Ȣ˗Ȣ ˙ˠ˞ˍˎ˒˗˛ˏˍȟ ˙Ȣ ˗˴˙˓ˍ˚ȟ  ːȢ˚Ȣ ˙ˍ˒˙ː˒˚˛ˏˍȟ ˍȢ˙ ˟ˍ˓˕˙ˎ˒˟˛ˏˍ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ ȢȢˑˍ̠̒̆̎̅̉̑̏̃́̕Ȣ 

ː̠̏̑̏̅̒̋́ ̅̆̓̒̋ ̠́ ̘̠̋̌̉̎̉̆̒̋́ ̝̗̂̏̌̎̉́ȟ Τ φ ̄Ȣ ˍ̜̌̍́̓ 
 

˔˚ˍˤ˒˚˕˒ ˎ˝˛˚ˢ˛˛ˎ˞˟˝ˠ˗˟˕ˏ˚˛ː˛ ˞˕˚ˑ˝˛˙ˍ ˜˝˕ ˛˞˟˝˨ˢ ˝˒˞˜˕˝ˍ˟˛˝˚˨ˢ ˕˚ˡ˒˗ˣ˕ˬˢ 
 

˝̟̆̈̍̆ȡ ˠ ̅̆̓̆̊ ̜̖̐̆̑̃ ̌̆̓ ̇̉̈̎̉ ̟̑́̈̃̉̓̉ ̖̝̂̑̏̎̉́̌̎̏̊ ̗̏̂̒̓̑̔̋̉̉  ̐̑̉ ̜̖̑̆̒̐̉̑́̓̏̑̎ ̗̠̖̉̎̆̋̉̕  ̎̆̍́̌̏ ̃́̇̎̏̆ ̘̈̎́̆̎̉̆ 
̉̍̆̆̓ ̜̐̑̆̍̏̑̂̉̅̎̊ ̏̎̕ȟ ̗̟̍̏̅̉̉̉̑̔̉̆̕̚ ̜́̋̓̏̑̕ȟ  ̜̋̏̓̏̑̆ ̎̆ ̟̉̍̆̓ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏̊ ̠̒̃̈̉ ̒ ̐̎̆̃̍̏̎̉̆̊ ̉̌̉ ̆̆ 
̃̏̈̂̔̅̉̓̆̌̆̍ȟ ̎̏   ̜̒̐̏̒̏̂̎ ̘̝̈̎́̉̓̆̌̎̏ ̝̔̒̔̄̔̂̉̓ ̘̓̆̆̎̉̆  ̠̈́̂̏̌̆̃́̎̉ ̉ ̠̎̆̂̌́̄̏̐̑̉̓̎̏ ̝̃̏̈̅̆̊̒̓̃̏̃́̓ ̎́ ̖̉̒̏̅Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̂ ̖̜̑̏̎̏̏̂̒̓̑̔̋̓̉̃̎̊ ̒̉̎̅̑̏̍, ̏ ̜̒̓̑̆ ̜̑̆̒̐̉̑́̓̏̑̎̆ ̗̉̎̆̋̉̉̕ 
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ˠˑ˗ ɍφρφȢσφ-002.12:578.891] -092 
Ȣ˒˚Ȣ ˠ˞˨ˤ˒˚˗˛ 

˛̅̆̒̒̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ȟ  
̋́̆̅̑́̕ ̗̜̖̉̎̆̋̉̏̎̎̕ ̂̏̌̆̈̎̆̊ 

 
ˍ˞˞˛ˣ˕ˍˣ˕ˬ ː˒˚˛ˏ ˣ˕˟˛˗˕˚˛ˏ IL-10, IL-4, TNF ̞  ˞˟ˍˑ˕˕ ˡ˕ˎ˝˛˔ˍ ˠ ˎ˛˘˩˚˨ˢ ˢː˞ 

 
ˣ̝̟̆̌ ̅́̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̠̝̃̌̌̏̒ ̘̉̈̔̆̎̉̆ ̖̓̑̆ ̐̏̌̉̍̏̑̉̈̍̏̃̕ ̄̆̎̏̃ IL-10 (G1082A), IL-ψ ɉ#ωόύ4Ɋ ̉ TNF ɻ (G308AɊ ̔ ̝̜̖̂̏̌̎ 
̖̘̑̏̎̉̆̒̋̉̍ ̄̆̐́̓̉̓̏̍ ˞ ɉˢː˞Ɋ ̉ ̜̖̈̅̏̑̏̃ ̗̌̉ȟ ̖̐̑̉̎́̅̌̆̇́̉̚ ̋ ̞̘̓̎̉̆̒̋̉ ̏̅̎̏̑̏̅̎̏̊ ̄̑̔̐̐̆ ̇̉̓̆̌̆̊ ˛̅̆̒̒̋̏̄̏ ̑̆̄̉̏̎́ȟ ́ 
̓́̋̇̆ ̜̠̃̃̌̆̎̉̆ ̃̏̈̍̏̇̎̏̊ ̠̃̈́̉̍̏̒̃̈̉ ̜̖̏̐̑̆̅̆̌̆̎̎ ̄̆̎̏̓̉̐̏̃ ̉ ̒̓̆̐̆̎̉ ̉̂̑̏̈́̕ ̘̐̆̆̎̉Ȣ ˜̏̌̉̍̏̑̉̈̍̕ ̘̠̉̈̔́̌̒ ̐̑̉ ̐̏̍̏̉̚ 
̗́̍̐̌̉̉̋́̉̉̕ ̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ ̘̔́̒̓̋̏̃ ̄̆̎̏̍́ ̍̆̓̏̅̏̍ ˜ˣ˝Ȣ ˞̓̑̔̋̓̔̑́ ̝̜̖̉̒̐̏̌̈̏̃́̎̎ ̐̑́̊̍̆̑̏̃ ̉ ̜̐́̑́̍̆̓̑ 
̜̖̓̆̍̐̆̑́̓̔̑̎ ̗̉̋̌̏̃ȟ ̜̏̐̉̒́̎̎̆ ̃ ̌̉̓̆̑́̓̔̑̆ ̉ ̄̆̎̏̍̎̏̊ ̂́̈̆ ̜̖̅́̎̎Ȣ ˛̗̆̎̋́ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̘̐̆̆̎̉ ɉ̝̒̓̆̐̆̎ 
́̋̓̉̃̎̏̒̓̉ ̉ ̜̝̃̑́̇̆̎̎̏̒̓ ̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊Ɋ ̠̏̐̑̆̅̆̌̌̉ ̐̏ ̙̋́̌̆ -%4!6)2 ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̎̆̉̎̃́̈̉̃̎̏̄̏ ̍̆̓̏̅́ 
&ÉÂÒÏÔÅÓÔȢ ˎ̜̌́ ̜̠̃̃̌̆̎́ ̗̗̠́̒̒̏̉́̉ ̏̐̑̆̅̆̌̆̎̎̏̄̏ ̄̆̎̏̓̉̐́ IL-ψ ɉ#ωόύ4Ɋ ̉ ̒̓̆̐̆̎̉ ̉̂̑̏̈́̕ ̘̐̆̆̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̖̘̑̏̎̉̆̒̋̉̊ ̄̆̐́̓̉̓ ˞ȟ ̐̏̌̉̍̏̑̉̈̍̕ ̄̆̎̏̃ȟ ̉̂̑̏̈̕ ̘̐̆̆̎̉ 
 
ˏ̃̆̅̆̎̉̆Ȣ ˏ̜̉̑̔̒̎̊ ̄̆̐́̓̉̓ ˞ ̐̑̏̅̏̌̇́̆̓ ̝̠̏̒̓́̃́̓̒ 
̃́̇̎̏̊ ̍̆̅̉̋̏-̗̝̒̏̉́̌̎̏̊ ̐̑̏̂̌̆̍̏̊ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̃̏ 
̃̒̆̍ ̍̉̑̆Ȣ ˪̓̏ ̠̒̃̈́̎̏ ̒ ̙̉̑̏̋̏̊ ̆̄̏ ̝̟̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ȟ 
̘̎̆̅̏̒̓́̓̏̎̏̊ ̞̝̟̆̋̓̉̃̎̏̒̓̕̕ ̜̖̒̏̃̑̆̍̆̎̎ ̖̒̆̍ ̘̠̌̆̆̎̉ 
ˢː˞ȟ ̏̓̒̔̓̒̓̃̉̆̍ ̗̘̒̐̆̉̉̆̒̋̏̊̕ ̐̑̏̉̌́̋̓̉̋̉̕ȟ ̜̃̒̏̋̏̊ 
̘́̒̓̏̓̏̊ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ ɉ̗̉̑̑̏̈ ̘̐̆̆̎̉ȟ 
̗̟̠̠̄̆̐́̓̏̆̌̌̌̑̎́ ̗̋́̑̉̎̏̍́ɊȢ 
˛̟̒̏̂̔ ̝̝́̋̓̔́̌̎̏̒̓ ̠̐̑̆̅̒̓́̃̌̆̓ ̐̏̉̒̋ ̍́̑̋̆̑̏̃ 
̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ˢː˞ ̒ ̝̙̅́̌̎̆̊̉̍ ̏̑̍̉̑̏̃́̎̉̆̍̕ 
̗̉̑̑̏̈́ ̘̐̆̆̎̉ ̉ ̗̟̠̄̆̐́̓̏̆̌̌̌̑̎̏̊ ̗̜̋́̑̉̎̏̍ ɉρȟ ςȟ σɊȢ 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̘̆̓̋̏̄̏ ̠̐̑̆̅̒̓́̃̌̆̎̉ ̏ ̘̖̐̑̉̉̎́ 
̘̑́̈̌̉̎̏̊ ̒̋̏̑̏̒̓̉ ̠̏̑̍̉̑̏̃́̎̉̕ ̉̂̑̏̈́̕ ̘̐̆̆̎̉ ̔ 
̝̜̖̂̏̌̎ ˢː˞ ̎̆ ̠̉̍̆̆̓̒Ȣ ˏ̠̆̑̏̓̎̏ȟ ̎́ ̏̑̍̉̑̏̃́̎̉̆̕ ̞̓̏̄̏ 
̗̐̑̏̆̒̒́ ̃ ̘̐̆̆̎̉ ̜̟̏̋́̈̃́̓ ̠̃̌̉̎̉̆ ̎̆ ̝̓̏̌̋̏ 
̘̄̆̎̆̓̉̆̒̋̉̆ ̜́̋̓̏̑̕ ̃̉̑̔̒́ ̄̆̐́̓̉̓́ ˞ȟ ̎̏ ̉ ̏̒̏̂̆̎̎̏̒̓̉ 
̄̆̎̏̓̉̐́ ̝̂̏̌̎̏̄̏ ɉτȟ υɊȢ ˛̅̎́̋̏ȟ ̜̅́̎̎̆ ̏̂ ̠̖̉̒̒̌̆̅̏̃́̎̉ 
̘̖̄̆̎̆̓̉̆̒̋̉ ̅̆̓̆̑̍̉̎́̎̓ ̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ˢː˞ ̎̆̑̆̅̋̏ 
̘̜̐̑̏̓̉̃̏̑̆̉̃ ̉ ̃̏ ̍̎̏̄̏̍ ̠̈́̃̉̒̓ ̏̓ ̐̑̉̎́̅̌̆̇̎̏̒̓̉ 
̝̜̖̂̏̌̎ ̋ ̏̐̑̆̅̆̌̆̎̎̏̊ ̞̘̓̎̉̆̒̋̏̊ ̄̑̔̐̐̆Ȣ 
ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̉̂̑̏̈̕ ̘̐̆̆̎̉ ̠̑́̈̃̉̃́̆̓̒ ̃ ̝̑̆̈̔̌̓́̓̆ 
̘̑̆̈̍̆̑̎̏̄̏ ̠̎́̋̏̐̌̆̎̉ ̘̜̖̃̎̆̋̌̆̓̏̎ ̜̖̍́̓̑̉̋̒̎ 
̐̑̏̓̆̉̎̏̃Ȣ ˜̑̉ ̄̆̐́̓̉̓̆ ̎́̉̂̏̌̆̆ ̜́̋̓̉̃̎̍̉ 
̗̐̑̏̅̔̆̎̓́̍̉ ̋̏̌̌́̄̆̎́ ̠̠̟̠̃̌̓̒ ̜́̋̓̉̃̉̑̏̃́̎̎̆ 
̘̜̈̃̆̈̅́̓̆ ̋̌̆̓̋̉ȟ ̝̜̐̏̑̓́̌̎̆ ̜̉̂̑̏̂̌́̒̓̕ ̉ 
̜̍̉̏̉̂̑̏̂̌́̒̓̕ ̉̈ ̋̏̒̓̎̏̄̏ ̍̏̈̄́Ȣ ˕̈̃̆̒̓̎̏ȟ ̘̓̏ 
̗̜̉̓̏̋̉̎ ̎̆ ̝̓̏̌̋̏ ̘̟̔́̒̓̃̔̓ ̃ ̏̑̍̉̑̏̃́̎̉̉̕ ̉̍̍̔̎̎̏̄̏ 
̏̓̃̆̓́ȟ ̎̏ ̉ ̟̍̏̅̔̌̉̑̔̓ ̝́̋̓̉̃̎̏̒̓ ̆̑̍̆̎̓̏̃̕ȟ 
̘̟̖̔́̒̓̃̔̉̚ ̃ ̗̐̑̏̆̒̒̆ ̠̐̑̆̏̂̑́̈̏̃́̎̉ ̋̏̌̌́̄̆̎́ ̃ 
̘̐̆̆̎̉ ɉφȟ χɊȢ 
ˡ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆ ̗̉̓̏̋̉̎̏̃̏̊ ̜̒̉̒̓̆̍ ̠̠̏̐̑̆̅̆̌̆̓̒ 
̠̑̅̏̍ ́̋̓̏̑̏̃̕ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̉ ̘̄̆̎̆̓̉̆̒̋̉̍̉Ȣ 
˙̠̏̌̆̋̔̌̑̎̏̊ ̏̒̎̏̃̏̊ ̜̖̎́̒̌̆̅̒̓̃̆̎̎ ́̋̓̏̑̏̃̕ ̠̠̠̃̌̆̓̒ 
̐̏̌̉̍̏̑̉̈̍̕ ̘̜̖̏̅̉̎̏̎ ̎̔̋̌̆̏̓̉̅̏̃ ̃ ̖̄̆̎́ ̘̜̖̑́̈̌̉̎ 
̗̉̓̏̋̉̎̏̃ ̉ ̖̉ ̗̑̆̆̐̓̏̑̏̃ȟ ̜̋̏̓̏̑̊ ̍̏̇̆̓ ̜̝̂̓ 
̌̏̋́̌̉̈̏̃́̎ ̃ ̟̋̏̅̉̑̔̆̊̚ȟ ̌̉̂̏ ̐̑̏̍̏̓̏̑̎̏̊ ̘́̒̓̉ ̄̆̎́Ȣ 
˜̑̉ ̞̓̏̍ ̐̏̌̉̍̏̑̉̈̍̕ ̘̜̖̏̅̉̎̏̎ ̎̔̋̌̆̏̓̉̅̏̃ ̃ 
̠̑̆̄̔̌̓̏̑̎̏̊ ̘́̒̓̉ ̄̆̎́ ̍̏̇̆̓ ̜̝̏̋́̈̃́̓ ̠̃̌̉̎̉̆ ̎́ 
̝̔̑̏̃̆̎ ̆̄̏ ̞̋̒̐̑̆̒̒̉̉ȟ ̘̓̏ ̐̑̉̃̏̅̉̓ ̋ ̟̉̈̍̆̎̆̎̉ 
̘̋̏̌̉̆̒̓̃́ ̆̄̏ ̐̑̏̅̔̋̓́ ɀ ̂ ̆̌̋́ ɉψȟ ωɊȢ 
˝̝̏̌ ̐̏̌̉̍̏̑̉̈̍́̕ ̄̆̎́ IL-ρπ ̃ ̑́̈̃̉̓̉̉ ̉̂̑̏̈́̕ ̘̐̆̆̎̉ 
̘̉̈̔̆̎́ ̘̎̆̅̏̒̓́̓̏̎̏Ȣ ˏ ̠̖̉̒̒̌̆̅̏̃́̎̉ ̠̑̅́ ́̃̓̏̑̏̃ 
̔̒̓́̎̏̃̌̆̎̏ ̠̃̌̉̎̉̆ ̄̆̎̏̃ IL-ρπ ̉ TNFɻ ̎́ ̏̒̏̂̆̎̎̏̒̓̉ 
̘̠̓̆̆̎̉ ˢː˞ȟ ̠̜̖̏̐̑̆̅̆̌̆̍ ̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕ ɉφȟ ρπȟ ρρȟ ρςɊȢ 
˚́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̝̜́̋̓̔́̌̎̍ ̠̠̠̃̌̆̓̒ ̎̆ ̝̓̏̌̋̏ 
̘̉̈̔̆̎̉̆ ̐̏̌̉̍̏̑̉̈̍́̕ ̘̜̖̑́̈̌̉̎ ̄̆̎̏̃ ̗̉̓̏̋̉̎̏̃ȟ ̎̏ ̉ 
́̎́̌̉̈ ̜̖̍̆̇̄̆̎̎ ̃̈́̉̍̏̅̆̊̒̓̃̉̊ ̔ ̝̜̖̂̏̌̎ ˢː˞ ̉ ̖̉ 

̠̃̌̉̎̉̆ ̎́ ̘̓̆̆̎̉̆ ̄̆̐́̓̉̓́ ̉ ̏̑̍̉̑̏̃́̎̉̆̕ ̉̂̑̏̈́̕ 
̘̐̆̆̎̉Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ ɀ ̗̏̆̎̋́ ̗̗́̒̒̏̉́̉̉ ̐̏̌̉̍̏̑̉̈̍́̕ 
̍́̑̋̆̑̏̃ ̄̆̎̏̃ IL-4(C589T), IL-10(G1082A), 4.&ɻ (G308AɊ ̔ 
̝̜̖̂̏̌̎ ̖̘̑̏̎̉̆̒̋̉̍ ̄̆̐́̓̉̓̏̍ ˞ ̒̏ ̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕ 
̘̐̆̆̎̉Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ˛̂̒̌̆̅̏̃́̎̏ ρππ ̝̜̖̂̏̌̎ ˢː˞ ̃ 
̃̏̈̑́̒̓̆ ̏̓ ρψ ̅̏ φς ̌̆̓ȟ ̐̑̉ ̞̓̏̍ ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̒̏̒̓́̃̉̌ 
τςϻσȟπψ ̄̏̅́Ȣ ˏ̒̆ ̜̏̂̒̌̆̅̏̃́̎̎̆ ̝̜̂̏̌̎̆ ̖̝̎́̏̅̉̌̉̒ ̎́  
̅̉̒̐́̎̒̆̑̎̏̍ ̟̎́̂̌̅̆̎̉̉ ̃ ̘̄̆̐́̓̏̌̏̄̉̆̒̋̏̍ ̗̆̎̓̑̆ 
˛̅̆̒̒̋̏̊ ̄̏̑̏̅̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ ̗̉̎̆̋̉̏̎̎̏̊̕ ̝̗̜̂̏̌̎̉Ȣ 
˜̗̜́̉̆̎̓ ̠̠̟̠̃̌̓̒ ̠̇̉̓̆̌̍̉ ˛̅̆̒̒̋̏̄̏ ̑̆̄̉̏̎́ȟ ̒̑̆̅̉ 
̝̜̖̂̏̌̎ ̐̑̆̏̂̌́̅́̌̉ ̜̇̆̎̉̎̚ ɉυφϷɊȢ ˑ̝́̃̎̏̒̓ 
̠̈́̂̏̌̆̃́̎̉ ̒̏̒̓́̃̉̌́ ̎̆ ̂̏̌̆̆ ρπ ̌̆̓Ȣ  
 ̠ ̝̠̏̎̓̑̏̌̎́ ̄̑̔̐̐́ ̒̏̒̓́̃̌̆̎́ ̉̈ σπ ̘̐̑́̋̓̉̆̒̋̉ 
̜̖̈̅̏̑̏̃ ̗̌̉ȟ ̒̑̆̅̎̉̊  ̃̏̈̑́̒̓ ̜̖̋̏̓̏̑ σςϻρȟπυ ̄̏̅́Ȣ  
˗̘̏̌̉̆̒̓̃̏ ̇̆̎̉̎̚ ̉ ̘̍̔̇̉̎ ̜̂̌̏ ̜̏̅̉̎́̋̏̃̍ ɉ̐̏ ρυ 
̘̆̌̏̃̆̋ɊȢ 
ˏ̗̠̆̑̉̉̋́̉̕ ̅̉́̄̎̏̈́ ˢː˞ ̟̘̃̋̌́̌́ȡ ̖̘̂̉̏̉̍̉̆̒̋̉̆ ̜̓̆̒̓ 
ɉ̜̙̐̏̃̆̎̉̆ ́̋̓̉̃̎̏̒̓̉ ˍ̒ˍ˟ ̉ ˍ̌ˍ˟ȟ ̗̗̠̋̏̎̆̎̓̑́̉ 
̂̉̌̉̑̔̂̉̎́ ̉ ̐̑̆̏̂̌́̅́̎̉̆ ̆̄̏ ̠̐̑̍̏̊ ̗̑́̋̉̉̕Ɋȟ ɉFibrotest 
̉̌̉ FibromaxɊ ̉ ̘̒̆̑̏̌̏̄̉̆̒̋̉̆ ̜̍́̑̋̆̑ ɉHCV-IgM, 
̘̋́̆̒̓̃̆̎̎̏̆ ̉ ̘̋̏̌̉̆̒̓̃̆̎̎̏̆ ̏̐̑̆̅̆̌̆̎̉̆  ̉ ̉˝˚˗ HCV 
̍̆̓̏̅̏̍ ˜ˣ˝ȟ ̄̆̎̏̓̉̐̉̑̏̃́̎̉̆ ̃̉̑̔̒́ɊɊȢ  
˛̗̆̎̋́ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̘̐̆̆̎̉ ɉ̝̒̓̆̐̆̎ 
́̋̓̉̃̎̏̒̓̉ ̉ ̜̝̃̑́̇̆̎̎̏̒̓ ̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊Ɋ 
̠̏̐̑̆̅̆̌̌̉ ̐̏ ̙̋́̌̆ -%4!6)2 ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̎̆̉̎̃́̈̉̃̎̏̄̏ ̍̆̓̏̅́ &ÉÂÒÏÔÅÓÔȢ ˛̗̆̎̋́ ̒̓̆̐̆̎̉ ̉̂̑̏̈́̕ 
̠̝̏̐̑̆̅̆̌̌́̒ ̐̏ ̟̔̑̏̃̎ ̖̓́̋̉ ̐̏̋́̈́̓̆̌̆̊ ̋́̋ 
̝́̌́̕ς̍́̋̑̏̄̌̏̂̔̌̉̎ȟ ̄́̐̓̏̄̌̏̂̉̎ȟ ́̐̏̌̉̐̏̐̑̏̓̆̉̎ ˍρȟ 
̏̂̉̊̚ ̂̉̌̉̑̔̂̉̎ȟ ːː˟ȟ ˍ̌ˍ̓ ̉ ˍ̒ˍ̓Ȣ  
ˑ̠̌ ̗̏̆̎̋̉ ̗̗́̒̒̏̉́̉̉ ̒̓̆̐̆̎̉ ̉̈̍̆̎̆̎̉̊ ̘̘̐̆̆̎̏̎̏̊ 
̓̋́̎̉ ̉ ̝́̌̌̆̌̎̏̄̏ ̐̏̌̉̍̏̑̉̈̍́̕ ̄̆̎̏̃  ̃̒̆ ̝̜̂̏̌̎̆ ̜̂̌̉ 
̜̑́̈̅̆̌̆̎ ̎́ ̓̑̉ ̜̄̑̔̐̐ȡ ̒ ̟̏̓̒̔̓̒̓̃̔̉̍̚ ̉̌̉ 
̝̜̍̉̎̉̍́̌̎̍ ̉̂̑̏̈̏̍̕ ɉ&π- F1) ɀ τφϷȟ ̜̔̍̆̑̆̎̎̍ 
̉̂̑̏̈̏̍̕ ɉ&ςɊ ɀ σρϷ ̉ ̒ ̜̜̃̑́̇̆̎̎̍ ̉̂̑̏̈̏̍̕ ɉ&σɊ ɀ 23%.  
˙̠̏̌̆̋̔̌̑̎̏-̘̄̆̎̆̓̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̟̘̃̋̌́̌̉ 
̏̐̑̆̅̆̌̆̎̉̆ ̜̖̐̏̌̉̍̏̑̎̕ ̃́̑̉́̎̓̏̃ ̄̆̎̏̃ IL-4(C589T), IL-
10(G1082A), 4.&ɻ (G308AɊȢ ˏ̜̅̆̌̆̎̉̆ ˑ˚˗ ̝̐̑̏̃̏̅̉̌̏̒ ̐̑̉ 
̐̏̍̏̉̚ ̎́̂̏̑́ Ⱥˑ˚˗-˪˗˞˜˝˒˞˞-̝̋̑̏̃Ȼ ɉ˚˜ˡ Ⱥ˘̖̉̓̆Ȼȟ ˝ˡɊȢ 
˜̏̌̉̍̏̑̉̈̍̕ ̘̠̉̈̔́̌̒ ̐̑̉ ̐̏̍̏̉̚ ̗́̍̐̌̉̉̋́̉̉̕ 
̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ ̘̔́̒̓̋̏̃ ̄̆̎̏̍́ ̍̆̓̏̅̏̍ ˜ˣ˝Ȣ ˞̓̑̔̋̓̔̑́ 
̝̜̖̉̒̐̏̌̈̏̃́̎̎ ̐̑́̊̍̆̑̏̃ ̉ ̜̐́̑́̍̆̓̑ ̜̖̓̆̍̐̆̑́̓̔̑̎ 
̗̉̋̌̏̃ȟ ̜̏̐̉̒́̎̎̆ ̃ ̌̉̓̆̑́̓̔̑̆ ̉ ̄̆̎̏̍̎̏̊ ̂́̈̆ ̜̖̅́̎̎Ȣ 
˕̠̒̒̌̆̅̏̃́̎̉ ̝̐̑̏̃̏̅̉̌̉̒ ̎́ ̂́̈̆ ˚̗̆̍̆̋̏̄̏ 
̘̅̉́̄̎̏̒̓̉̆̒̋̏̄̏ ̗̆̎̓̑́ ̉̍Ȣ ˞̃Ȣ ˜́̃̌́ ɉ̄Ȣ ˛̅̆̒̒́ɊȢ 

 
˟̗́̂̌̉́ ρ - s ́̑́̋̓̆̑̉̒̓̉̋̉ ̜̖̉̒̒̌̆̅̏̃́̎̎ ̐̏̌̉̍̏̑̉̈̍̏̃̕ 

ː̆̎  ̐̏̌̉̍̏̑̉̈̍̕ ̎́̈̃́̎̉̆ ̐̑́̊̍̆̑́ ̠̎̔̋̌̆̏̓̉̅̎́ ̝̝̐̏̒̌̆̅̏̃́̓̆̌̎̏̒̓ 
IL-4 C589T rs2243250 υȭ-TAAACTTGGGAGAACATGGT-σȭ 
IL-
10 

G1082A rs1800896 υᴂ-CCT ATC CCT ACT TCC CCT-σᴂ 

TNF 
ɻ 

G308A rs1800620 υᴂ-AGG CAA TAG GTT TTG AGG GC-σᴂ  

 
˝́̒̐̑̆̅̆̌̆̎̉̆ ̄̆̎̏̓̉̐̏̃ ̐̏ ̜̉̒̒̌̆̅̏̃́̎̎̍ ̜̐̏̌̉̍̏̑̎̍̕ 
̌̏̋̔̒́̍ ̠̐̑̏̃̆̑̌̉ ̒ ̝̟̐̏̍̏̚ ̠̋̑̉̓̆̑̉ ʔ2 ˜̉̑̒̏̎́Ȣ 
ˤ̜́̒̓̏̓ ́̌̌̆̌̆̊ ̉ ̄̆̎̏̓̉̐̏̃ ̃ ̖̄̑̔̐̐́ ̒̑́̃̎̉̃́̌̉ ̒ 
̐̑̉̍̆̎̆̎̉̆̍ ̠̋̑̉̓̆̑̉ ʔ2 ˜̉̑̒̏̎́ ̒ ̐̏̐̑́̃̋̏̊ ˖̆̓̒́ ̎́ 

̜̝̎̆̐̑̆̑̃̎̏̒̓ ̐̑̉ ̘̉̒̌̆ ̒̓̆̐̆̎̆̊ ̜̒̃̏̂̏̅ ̑́̃̎̏̍ ρȢ 
ˏ̠̝̈́̉̍̏̒̃̈ ̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̘̘̐̆̆̎̏̎̏̊ ̓̋́̎̉ 
̉ ̝́̌̌̆̌̎̏̄̏ ̐̏̌̉̍̏̑̉̈̍́̕ ̜̖̉̒̒̌̆̅̔̆̍ ̄̆̎̏̓̉̐̏̃ 



 
 

 

84 

̗̏̆̎̉̃́̌̉ ̐̑̉ ̐̏̍̏̉̚ ̞̗̋̏̉̉̆̎̓́̕̕ ̑́̎̄̏̃̏̊ 
̠̗̋̏̑̑̆̌̉̉ ˞̐̉̑̍̆̎́Ȣ  
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˠ̘̜̠̉̓̃́ȟ ̘̓̏ ̜̉̍̍̔̎̎̆ 
̖̜̍̆́̎̉̈̍ ̟̉̄̑́̓ ̘̝̟̈̎́̉̓̆̌̎̔ ̝̑̏̌ ̃ ̐́̓̏̄̆̎̆̈̆ 
̖̘̑̏̎̉̆̒̋̏̄̏ ̃̉̑̔̒̎̏̄̏ ̄̆̐́̓̉̓́ȟ ̠̗̠̑̆̄̔̌̉ ̜̖̋̏̓̏̑ 
̠̠̏̐̑̆̅̆̌̆̓̒ ̂́̌́̎̒̏̍ ̗̉̓̏̋̉̎̏̃ȟ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̜̃́̇̎̍ 
̗̝̏̆̎̉̓ ̘́̒̓̏̓̔ ̘̃̒̓̑̆́̆̍̏̒̓̉ ̝̜̖́̌̌̆̌̎ ̃́̑̉́̎̓̏̃ ̄̆̎̏̃ 

̗̉̓̏̋̉̎̏̃ ̒̑̆̅̉ ̜̖̈̅̏̑̏̃ ̗̌̉ ̉ ̝̜̖̂̏̌̎ ˢː˞ ̃ ̞̘̓̎̉̆̒̋̉ 
̏̅̎̏̑̏̅̎̏̊ ̄̑̔̐̐̆ ˛̅̆̒̒̋̏̄̏ ̑̆̄̉̏̎́Ȣ 
˜̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̝́̌̌̆̌̎̏̄̏ ̐̏̌̉̍̏̑̉̈̍́̕ IL-10 
(G1082A), IL-τ ɉ#υψω4Ɋ ̉ TNF ɻ (G308AɊ ̜̠̜̃̃̌̆̎ 
̜̒̔̆̒̓̃̆̎̎̆̚ ̘̠̑́̈̌̉̉ ̃ ̝̋̏̎̓̑̏̌̎̏̊ ̉ ̉̒̒̌̆̅̔̆̍̏̊ 
̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ɉ̗̓́̂̌̉́ ςɊȢ 

 
˟̗́̂̌̉́ ς - ̋ ́̒̐̑̆̅̆̌̆̎̉̆ ̘́̒̓̏̓ ̄̆̎̏̓̉̐̏̃ ̔ ̝̜̖̂̏̌̎ ˢː˞ ̉ ̜̖̈̅̏̑̏̃ ̗̌̉Ȣ 

̄̆̎̏̓̉̐ 
Ⱦ̝́̌̌̆̌ 

̝̠̋̏̎̓̑̏̌̎́ 
̄̑̔̐̐́ ɉn=30) 

̘́̒̓̏̓́ ɉϷɊ 
̝̜̂̏̌̎̆ ˢː˞ 

(n=100) 
̘́̒̓̏̓́ ɉϷɊ ʔ2 

̝̔̑̏̃̆̎ 
̘̈̎́̉̍̏̒̓̉ 

IL-10 (1082G/ A)  
GG 14 48 19 19 9,33 ̑Ѓπȟπυ 
G̱  8 26 53 53 6,44 ̑Ѓπȟπυ 
AA 8 26 28 28 0,02 ̑Єπȟπυ 

IL-4 ɉ˞υψω˟Ɋ  
˞ ˞ 26 88 66 66 4,77 ̑Ѓπȟπυ 
˟  ˞ 2 6 30 30 6,78 ̑Ѓπȟπρ 
˟  ˟ 2 6 4 4 0,32 ̑Єπȟπυ 

4.& ɻ (G308A)  
GG 27 91 19 19 50,88 ̑Ѓπȟπυ 
GA 2 6 77 77 47,88 ̑Ѓπȟπυ 
AA 1 3 4 4 0,028 ̑Єπȟπυ 

 
˜̑̉ ̘̉̈̔̆̎̉̉ ̝́̌̌̆̌̎̏̄̏ ̐̏̌̉̍̏̑̉̈̍́̕ ̃ ̝̋̏̎̓̑̏̌̎̏̊ 
̄̑̔̐̐̆ ̜̠̃̃̌̆̎̏ ̐̑̆̏̂̌́̅́̎̉̆ ̄̏̍̏̈̉̄̏̓̎̏̄̏ ̓̉̐́ȡ ̘́̒̓̏̓́ 
̄̆̎̏̓̉̐́ GG IL-10 (1082G/ AɊ ̒̏̒̓́̃̉̌́ τψϷȟ ̄̆̎̏̓̉̐́ ˞˞ IL-
τ ɉ˞υψω˟Ɋ ɀ ψψϷ ̉ ̄̆̎̏̓̉̐́ GG TNF ɻ (G308A) 91%. 
˜̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̐̏̌̉̍̏̑̉̈̍́̕ IL-10 (1082G/ A) 
̔̒̓́̎̏̃̌̆̎̏ ̐̑̆̏̂̌́̅́̎̉̆ ̄̆̓̆̑̏̈̉̄̏̓̎̏̊ ́̌̌̆̌̉ 
ɉ̗̠̋̏̍̂̉̎́̉ G̱  ̔ υσϷ ̝̜̖̂̏̌̎ɊȢ ˠ ̝̜̖̂̏̌̎ ˢː˞ ̘̝̏̓̍̆́̌̏̒ 
̅̏̍̉̎̉̑̏̃́̎̉̆ ̄̏̍̏̈̉̄̏̓̎̏̊ ́̌̌̆̌̉ IL-τ ɉ˞υψω˟Ɋ ɀ 
̗̠̋̏̍̂̉̎́̉ ˞˞ ̔ φφϷ ̝̜̖̂̏̌̎Ȣ ˟́̋̇̆ ̘̝̏̓̍̆́̌̏̒ 

̐̑̆̏̂̌́̅́̎̉̆ ̄̆̓̆̑̏̈̉̄̏̓̎̏̊ ́̌̌̆̌̉ ̔ ̝̜̖̂̏̌̎ ˢː˞ ɉχχϷ) 
̐̑̉ ̘̉̈̔̆̎̉̉ ̐̏̌̉̍̏̑̉̈̍́̕ TNF ɻ (G308AɊȢ ˝̗́̈̎̉́ 
̘̜́̒̓̏̓ ̘̃̒̓̑̆́̆̍̏̒̓̉ ̄̆̎̏̓̉̐́ GG ̉  GA IL-10 (1082G/ AɊȟ ˞˞ 
̉ ˟˞  IL-τ ɉ˞υψω˟Ɋ ̉ GG ̉ GA TNF ɻ (G308AɊ ̃ ̉̒̒̌̆̅̔̆̍̏̊ ̉ 
̝̋̏̎̓̑̏̌̎̏̊ ̄̑̔̐̐̆ ̅̏̒̓̏̃̆̑̎́ ɉ̑ЄπȟπυɊȢ 
˜̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̖̓̑̆ ̐̏̌̉̍̏̑̉̈̍̏̃̕ ̄̆̎̏̃ IL-10 
(G1082A), IL-τ ɉ#υψω4Ɋ ̉ TNF ɻ (G308AɊ ̔̒̓́̎̏̃̌̆̎́ 
̠̏̐̑̆̅̆̌̆̎̎́ ̠̝̃̈́̉̍̏̒̃̈ ̘̜̖̉̈̔̆̎̎ ̐̏̌̉̍̏̑̉̈̍̏̃̕ ̉ 
̒̓̆̐̆̎̉ ̉̂̑̏̈́̕ ̘̐̆̆̎̉ ɉ̗̓́̂̌̉́ σɊȢ 

 
˟̗́̂̌̉́ σ - ̋ ́̒̐̑̆̅̆̌̆̎̉̆ ̘́̒̓̏̓ ̄̆̎̏̓̉̐̏̃ ̔ ̝̜̖̂̏̌̎ ˢː˞ ̉ ̜̖̈̅̏̑̏̃ ̗̌̉Ȣ ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓̆̐̆̎̉ ̉̂̑̏̈́̕Ȣ 

̄̆̎̏̓̉̐ 
Ⱦ̝́̌̌̆̌ 

̝̜̂̏̌̎̆ ˢː˞ 
̃̒̆̄̏ 

F0-F1 F2 F3 

IL-10 (1082G/ A) 
GG 19 8 9 2 
G̱  53 23 14 16 
AA 28 15 8 5 

IL-τ ɉ˞υψω˟Ɋ 
˞ ˞ 67 43 16 8 
˞  ˟ 29 3 13 13 
˟  ˟ 4 - 2 2 

4.& ɻ (G308A) 
GG 19 16 1 2 
GA 77 30 29 18 
AA 4 - 1 3 

 
˞̑̆̅̉ ̇̉̓̆̌̆̊ ˛̅̆̒̒̋̏̄̏ ̑̆̄̉̏̎́ ̜̄̏̍̏̈̉̄̏̓̎̆ ̎̏̒̉̓̆̌̉ 
GG IL-10 (G1082AɊ ̑̆̇̆ ɉρωϷɊȟ ̘̆̍ ̜̄̏̍̏̈̉̄̏̓̎̆ ̎̏̒̉̓̆̌̉ 
̄̆̎̏̓̉̐́ ˍˍ ɉςψϷɊ ̉ ̜̄̆̓̆̑̏̈̉̄̏̓̎̆ ̎̏̒̉̓̆̌̉ GA (53%). 
˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̔ ̜̖̄̏̍̏̈̉̄̏̓̎ ̎̏̒̉̓̆̌̆̊ GG IL-10 
(G1082AɊ ̘̝̏̓̍̆́̌́̒ ̝̙̠̍̆̎́ ̜̝̃̑́̇̆̎̎̏̒̓ 
̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̘̐̆̆̎̉Ȣ ˪̓̏ ̠̐̏̈̃̏̌̆̓ 
̝̐̑̆̅̐̏̌̏̇̉̓ȟ ̘̓̏ ̄̆̎̏̓̉̐ GG IL-10 (G1082AɊ ̋́̋ 
̜̐̑̏̓̆̋̓̉̃̎̊ȟ ́ ̜̄̆̓̆̑̏̈̉̄̏̓̎̊ G̱  IL-10 (G1082A) ɀ ̋́̋ 
̘̐̑̏̉̂̑̏̓̉̆̒̋̉̊̕Ȣ  
˜̑̉ ̘̉̈̔̆̎̉̉ ̝́̌̌̆̌̎̏̄̏ ̐̏̌̉̍̏̑̉̈̍́̕ IL-τ ɉ#υψω4Ɋ ̎̆ 
̘̏̓̍̆̆̎̏ ̅̏̒̓̏̃̆̑̎̏̊ ̗̜̑́̈̎̉ ̆̄̏ ̠̃̈́̉̍̏̒̃̈̉ ̒ 
̜̠̜̃̃̌̆̎̎̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ̃ ̘̘̐̆̆̎̏̎̏̊ ̓̋́̎̉Ȣ 
ˏ ̉̒̒̌̆̅̔̆̍̏̊ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ˢː˞ ̅̏̍̉̎̉̑̏̃́̌̉ 
̜̄̆̓̆̑̏̈̉̄̏̓̎̆ ̎̏̒̉̓̆̌̉ GA TNF ɻ (G308A) (77%) c 
̘̑́̈̌̉̎̏̊ ̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕Ȣ ˏ ̄̑̔̐̐̆ ̜̖̄̏̍̏̈̉̄̏̓̎ 
̎̏̒̉̓̆̌̆̊ GG ̘̝̏̓̍̆́̌̏̒ ̐̑̆̏̂̌́̅́̎̉̆ ̉̂̑̏̈́̕  F0-F1 
̒̓̆̐̆̎̉ȟ ́ ̃ ̄̑̔̐̐̆ ̜̖̄̏̍̏̈̉̄̏̓̎ ̎̏̒̉̓̆̌̆̊ ˍˍ ɀ ̒̏ 
̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕ F3. 
˛̂̒̔̇̅̆̎̉̆ ̉ ̟̘̈́̋̌̆̎̉̆ 
ˠ̒̓́̎̏̃̌̆̎́ ̗̗̠́̒̒̏̉́̉ ̜̖̐̏̌̉̍̏̑̎̕ ̍́̑̋̆̑̏̃ ̄̆̎́ IL-10 
(G1082A), IL-τ ɉ#υψω4Ɋ ̉ TNF ɻ (G308AɊȟ ̜̋̏̓̏̑̆ 
̜̑́̒̐̏̌̏̇̆̎ ̃ ̜̖̐̑̏̍̏̓̏̑̎ ̠̖̏̂̌́̒̓ȟ ̒̏ ̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕ 
̘̐̆̆̎̉ ̔ ̝̜̖̂̏̌̎ ˢː˞Ȣ ˜̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̞̗̋̏̉̉̆̎̓́̕̕ 

̑́̎̄̏̃̏̊ ̠̗̋̏̑̑̆̌̉̉ ˞̐̉̑̍̆̎́ ̔̒̓́̎̏̃̌̆̎́ ̠̔̍̆̑̆̎̎́ 
̠̝̒̃̈ ɉrЀπȟυσςɊ ̍̆̇̅̔ ̝̟̒̓̆̐̆̎ ̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ 
̘̐̆̆̎̉ ̉ ̝̜́̌̌̆̌̎̍ ̐̏̌̉̍̏̑̉̈̍̏̍̕ IL-τ ɉ#υψω4ɊȢ ˠ 
̝̜̖̂̏̌̎ ̒ ̄̆̎̏̓̉̐̏̍ ˞˞ ̜̂̌̉ ̜̠̜̃̃̌̆̎ ̝̜̍̉̎̉̍́̌̎̆ 
̘̉̂̑̏̓̉̆̒̋̉̆̕ ̠̉̈̍̆̎̆̎̉ ɉF0-FρɊȟ ̔ ̝̜̖̂̏̌̎ ̒ 
̜̄̆̓̆̑̏̈̉̄̏̓̎̍ ̃́̑̉́̎̓̏̍ ̄̆̎̏̓̉̐́ ɉ˞˟Ɋ ̉ ̜̍̔̓́̎̓̎̍ 
̜̄̏̍̏̈̉̄̏̓̎̍ ɉ˟˟Ɋ ̘̝̏̓̍̆́̌̉̒ ̘̝̜̈̎́̉̓̆̌̎̆ ̐̑̉̈̎́̋̉ 
̉̂̑̏̈́̕ ̘̐̆̆̎̉ ɉF2- F3). 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̘̜̐̏̌̔̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̠̟̐̏̈̃̏̌̓ 
̝̐̑̆̅̐̏̌̏̇̉̓ ̝̑̏̌ IL-4(C589T), IL-10(G1082A), 4.&ɻ 
(G308AɊ ̃ ̐́̓̏̄̆̎̆̈̆ ̠̐̏̑́̇̆̎̉ ̘̐̆̆̎̉ ̐̑̉ ̖̘̑̏̎̉̆̒̋̏̍ 
̄̆̐́̓̉̓̆ ˞Ȣ ˛̐̑̆̅̆̌̆̎̉̆ ̘̄̆̎̆̓̉̆̒̋̏̄̏ ̠̐̑̏̉̌̕ ̔ ̖̓́̋̉ 
̗̐́̉̆̎̓̏̃ ̍̏̇̆̓ ̜̝̂̓ ̝̜̅̏̐̏̌̎̉̓̆̌̎̍ ́̋̓̏̑̏̍̕ ̠̅̌ 
̠̐̑̏̄̎̏̈̉̑̏̃́̎̉ ̘̠̓̆̆̎̉ ̉ ̖̉̒̏̅́ ̠̈́̂̏̌̆̃́̎̉Ȣ  
ˏ̜̜̃̏̅Ȣ  
1. ˏ̜̠̜̃̌̆̎ ̘̠̑́̈̌̉̉ ̐̏ ̘́̒̓̏̓́̍ ́̌̌̆̌̆̊ ̄̆̎́ IL-
4(C589T), IL-10(G1082A), 4.&ɻ (G308AɊ ̍̆̇̅̔ ̝̜̂̏̌̎̍̉ 
̖̘̑̏̎̉̆̒̋̉̍ ̄̆̐́̓̉̓̏̍ ˞ ̉ ̜̈̅̏̑̏̃̍̉ ̗̌̉́̍̉ ̃ ̞̘̓̎̉̆̒̋̉ 
̏̅̎̏̑̏̅̎̏̊ ̄̑̔̐̐̆ ̇̉̓̆̌̆̊ ˛̅̆̒̒̋̏̄̏ ̑̆̄̉̏̎́Ȣ 
2. ˠ̒̓́̎̏̃̌̆̎́ ̗̗̠́̒̒̏̉́̉ ̜̖̐̏̌̉̍̏̑̎̕ ̍́̑̋̆̑̏̃ ̄̆̎́ 
IL-4(C589TɊ ̒̏ ̝̟̒̓̆̐̆̎ ̉̂̑̏̈́̕ ̘̐̆̆̎̉ ̔ ̝̜̖̂̏̌̎ ˢː˞ȡ ̐̑̉ 
̉̒̒̌̆̅̏̃́̎̉̉ ̞̗̋̏̉̉̆̎̓́̕̕ ̑́̎̄̏̃̏̊ ̠̗̋̏̑̑̆̌̉̉ 
˞̐̉̑̍̆̎́ ̔̒̓́̎̏̃̌̆̎́ ̠̔̍̆̑̆̎̎́ ̠̝̒̃̈ ɉrЀπȟυσςɊ ̍̆̇̅̔ 
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̝̟̒̓̆̐̆̎ ̘̖̉̂̑̏̓̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̘̐̆̆̎̉ ̉ ̝̜́̌̌̆̌̎̍ ̐̏̌̉̍̏̑̉̈̍̏̍̕ IL-4 (C589T).  
 
 

 
˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 

1 ˗̠̏̒́̄̏̃̒̋́ ˕Ȣ˕Ȣ ˙̆̅̉̋̏-̗̝̜̒̏̉́̌̎̆ ̜́̒̐̆̋̓ ̜̖̃̉̑̔̒̎ ̄̆̐́̓̉̓̏̃ ̒ ̝̜̐́̑̆̎̓̆̑́̌̎̍ ̖̍̆́̎̉̈̍̏̍ ̘̐̆̑̆̅́̉ Ⱦ ˕Ȣ˕Ȣ 
˗̠̏̒́̄̏̃̒̋́ȟ ˒ȢˏȢ ˏ̘̏̌̋̏̃́ ȾȾ ˪̠̐̉̅̆̍̉̏̌̏̄̉ ̉ ̗̜̉̎̆̋̉̏̎̎̆̕ ̂̏̌̆̈̎̉. ɀ 2013. ɀ Ο 1. ɀ ˞ Ȣ ςψ-39. 

2 ˜̏̌̉̍̏̑̉̈̍̕ ̄̆̎́ ˕˘-ςψˏ ̋́̋ ̐̑̆̅̉̋̓̏̑ ̏̓̃̆̓́ ̎́ ̟̐̑̏̓̉̃̏̃̉̑̔̒̎̔ ̟̓̆̑́̐̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̄̆̐́̓̉̓́ ˞ Ⱦ ˟ȢˏȢ ˞̉̍́̋̏̃́ȟ ˕ȢˏȢ 
ː̙́̑̍́ȟ ˛Ȣ˞Ȣ ˍ̙̑̉̆̃́ȟ ˚ȢˏȢ ˙̖́̎̔̉̎́ ɍ̉ ̅̑ȢɎ ȾȾ ˗̘̠̌̉̎̉̆̒̋́ ̠́̑̍́̋̏̌̏̄̉̕ ̉ ̠̓̆̑́̐̉Ȣ ɀ 2012. ɀ  ΟςρȢ ɀ ˞ Ȣ ρ-6. 

3 ˕̙̃́̋̉̎ ˏȢ˟Ȣ ˕̠̍̍̔̎̎́ ̒̉̒̓̆̍́ ̉ ̠̐̏̃̑̆̇̅̆̎̉ ̘̐̆̆̎̉ ̐̑̉ ̖̘̑̏̎̉̆̒̋̉̍ ̖̄̆̐́̓̉̓́ ˏ ̉ ˞ Ⱦ ˏȢ˟Ȣ ˕̙̃́̋̉̎ ȾȾ ˝˓ːː˗Ȣ ɀ 2009. - 
ΟφȢ ɀ ˞ Ȣ τ-10. 

4 ˗̘̠̜̔̆̑̃̊ ˫ȢˍȢ ˢ̘̑̏̎̉̆̒̋̉̊ ̄̆̐́̓̉̓ȟ ̗̉̑̑̏̈ ̘̐̆̆̎̉ ̉ ̗̟̠̠̄̆̐́̓̏̆̌̌̌̑̎́ ̗̋́̑̉̎̏̍́ ɀ ̝̠̈̃̆̎ ̏̅̎̏̊ ̗̆̐̉ Ⱦ ˫ȢˍȢ ˗̘̠̜̔̆̑̃̊ȟ 
˚Ȣ˫Ȣ ˞̓̔̋̏̃́ȟ ˙Ȣ˘Ȣ ̱ ̖̓́̆̃́ // ˗̘̌̉̎̉̆̒̋̉̆ ̜̐̆̑̒̐̆̋̓̉̃ ̞̄́̒̓̑̏̎̓̆̑̏̌̏̄̉̉ȟ ̄̆̐́̓̏̌̏̄̉̉Ȣ ɀ 2012. ɀ Ο 5. ɀ ρσπ ̒Ȣ 

5 ˜̏̌̉̍̏̑̉̈̍̕ ̄̆̎̏̃ ɀ ̍̏̅̉̉̋́̓̏̑̏̃̕ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ ̐̑̉ ̠̖̈́̂̏̌̆̃́̎̉ ̘̐̆̆̎̉̆ ̘̑́̈̌̉̎̏̊ ̞̓̉̏̌̏̄̉̉ Ⱦ ˕ȢˍȢ ː̘̏̎́̑̏̃́ȟ 
ː̝́̍́̌ ˍ̂̅ ˒̝̌ ˍ̈̉̈ ˚́̒̑ȟ ˒ȢˏȢ ˎ̆̌̏̂̏̑̏̅̏̃́ ɍ̉ ̅̑ȢɎ ȾȾ ˙̗̠̆̅̉̉̎̒̋́ ̄̆̎̆̓̉̋́Ȣ ɀ 2010. - Ο ρςȢ ɀ ˞ Ȣ ςπ-24. 

6 ˍ̎́̌̉̈ ̠̠̃̌̉̎̉ ̘̖̄̆̎̆̓̉̆̒̋̉ ́̋̓̏̑̏̃̕ ̃̉̑̔̒́ ̄̆̐́̓̉̓́ ˞ ̉ ̐̏̌̉̍̏̑̉̈̍́̕ ̄̆̎̏̃ ̗̜̖̉̎̉̉̑̏̃́̎̎̕ ̟̌̅̆̊ ̎́ ̑́̈̃̉̓̉̆ 
̉̂̑̏̈́̕ ̘̐̆̆̎̉ Ⱦ ˚̉̋̏̌́̆̃́ ˘Ȣ˕Ȣȟ ˗̏̌̏̓̃̉̎ ˍȢˏȢȟ ˞̖̠́̍̏̏̅̒̋́ ˘Ȣ˙Ȣ ɍ̉ ̅̑ȢɎ ȾȾ ˪̠̐̉̅̆̍̉̏̌̏̄̉ ̉ ̗̜̉̎̆̋̉̏̎̎̆̕ ̂̏̌̆̈̎̉. ɀ 2012. - 
Ο 5. ɀ ˞ Ȣ χ-13. 

7 ˕̙̃́̋̉̎ ˏȢ˟Ȣ ˡ̉̂̑̏̈ ̘̐̆̆̎̉  Ⱦ ˏȢ˟Ȣ ˕̙̃́̋̉̎ȟ ˤȢ˞Ȣ ˜́̃̌̏̃.ɂ ̇ ȢȡΟː ˪˛˟ˍ˝ ˙̆̅̉́ȟ ςπρρȢ - ρφψ ̒Ȣ 
8 ˜̏̌̉̍̏̑̉̈̍̕ ̘̜̖̏̅̉̎̏̎ ̎̔̋̌̆̏̓̉̅̏̃ ̃ ̖̄̆̎́ ̗̉̓̏̋̉̎̏̃ ̉ ̖̉ ̗̑̆̆̐̓̏̑̏̃ȡ ̘̂̉̏̌̏̄̉̆̒̋̉̊ ̞̆̋̓̕̕ ̉ ̜̍̆̓̏̅ ̗̉̅̆̎̓̉̉̋́̉̉̕ Ⱦ 
ˑȢˑȢ ˍ̂̑́̍̏̃ȟ ˕ȢˍȢ ˗̏̎́̅̉̕ȟ ˗ȢˏȢ ˠ̓̋̉̎ ɍ̉ ̅̑ȢɎ  ȾȾ ˕̠̍̍̔̎̏̌̏̄̉Ȣ ɀ 2011. - Ο υȢ ɀ ˞ Ȣ ςχυ-278. 
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hepatitis  ˏ/ Danbi Lee, Y.-H. Chung, J.A. Kim [et al.] // Journal of Hepatology. ɀ 2010. ɀ P. 223. 

12 Monika  Rau  Host Genetic Variants in the  Pathogenesis  of Hepatitis C / Monika  Rau, Katharina  Baur, Andreas  Geier // Viruses. ɀ 2012. 
Ο 4. ɀ P. 3281-3302. 

 
 
 

E.N. USYCHENKO 
Odessa National Medical University, 
Department of Infectious Diseases 

 
THE ASSOCIATION OF CYTOKINE GENES OF IL-10, IL-4, TNF AND FIBROSIS IN PATIENTS WITH CHRONIC HEPATITIS C 

 
Resume: The aim of this study was to evaluate three gene polymorphisms of IL-10 (G1082A), IL-4 (C589T) and TNF ɻ (G308A) in patients 
with chronic hepatitis C (CHC) and healthy individuals belonging to ethnically homogeneous group of residents of the Odessa region, and 
identify a possible relationship of genotypes and the degree of liver fibrosis. The polymorphism of the amplification was investigated using 
respective portions of the genome by PCR. The structure of the primers used and the parameters of temperature cycles described in the 
literature and genomic database. Assessment of morphologic changes in the liver (the degree of activity and severity of fibrotic alterations) 
METAVIR scale determined by using noninvasive Fibrotest. We found a specific association of genotype IL-4 (C589T) and the degree of liver 
fibrosis. 
Keywords: chronic hepatitis C, gene polymorphism, liver fibrosis 

 
 
 
 

Ȣ˒˚Ȣ ˠ˞˨ˤ˒˚˗˛  
˛̅̆̒̒́ ̜̌̓̓  ̗̜̍̆̅̉̉̎́̌ ̔ ̎̉̃̆̑̒̉̓̆̓,̨  

˓ ̜̐́̌ ́̔̑̔̌́̑ ̋́̆̅̑́̒̕ ̜
 

IL-10, IL-4, TNF x ˕˟˛˗˕˚ˑ˒˝ ˟˒˗˟˒˝˴ ˍˠ˨˙ˑˍ˞˟˨ ˨ ˓ ˚˒  ˞ː˞ ˍˠ˝ˠ˨˙˒˚  
ˍˠ˨˝ˍ˟˨˚ˑˍ˝ˑ˨  ˡ˕ˎ˝˛˞ ˑ ˝˒˓˒˞˴  

 
˟ ̨̊̎: ˛̜̒ ̨̈̆̑̓̓̆̔̅  ̍́ ̜̒́̓ ̜̜̒̏̈̌̍́̌ ˞ ̨̄̆̐́̓̉̓ ɉˢː˞Ɋ ̜́̔̑̔̍̆̎ ̜̜̜́̔̑́̓̎̅́̑̅  ̇ ̎̆ ˛̅̆̒̒́ ̨̨̨̑̎  ̞̜̓̎̉̋́̌  ̨̨̂̑̓̆̋̓ 
̓ ̑ ̜̎̅́̑ ̜̓̏̂̎́ ̜̇́̓́̓̎ ̨̅̆̎ ̒̔ ̜́̅́̍̅́̑̅  ̙ ̨̐̏̌̉̍̏̑̉̈̅̕ IL-10 (G1082A), IL-4 (C589TɊ ̉ TNF ɻ (G308A) ̨̓̆̋̓̆̑̎ ̈̆̑̓̓̆̔ȟ 
̒̏̎̅́̊-́ ȟ ̨̨̂̆̌̄̌ ̄̆̎̏̓̆̋̓̆̑ ̍̆̎ ̜̂́̔̑ ̜̉̂̑̏̈̕ ̅ ̨̨̑̆̇̆̒̎  ̜ ̓̉̍́̌ ̈́̑́ ̜̜̂́̊̌́̎̒̎ ̜́̎ ̓́̔ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
˜̏̌̉̍̏̑̉̈̍̕ ˜ˣ˝ ̓ ̨̨̒̌̍̆̎ ̜̄̆̎̏̍́̎  ̒ ̊̋̆̒ ̨̨̘̔́̒̋̆̌̆̑̎  ̗̠́̍̐̌̉̉̋́̉̕ ̋ ̨̍̆̄̍̆̎ ̍̆ ̨̨̄̆̑̌̅Ȣ ̅̆̂̉̆̓̓̆ ̇ ̎̆ ̜̄̆̎̏̍̅ 
̍ ̨̌̍̆̓̓̆̑ ̜̂́̈́̒̎̅́ ̋ ̨̑̒̆̓̌̄̆̎ ̜̏̌̅́̎̌ ́̎ ̐̑́̊̍̆̑̌̆̑ ̍̆̎ ̜̓̆̍̐̆̑́̓̔̑́̌  ̗̜̉̋̌̅́̑̅  ̨̨̐́̑́̍̆̓̑̌̆̑̎  ̜̜̜̑̌̍Ȣ 
ˎ̜́̔̑̅́ ̜ ̠̜̍̏̑̏̌̏̄̉̌̕  ̨̨̈̄̆̑̒̓̆̑̅ ̂́ ̜́̌́̔̅ ɉ̨̨̂̆̌̒̆̎̅̌̋ ̅ ̨̑̆̇̆̒ ̇ ̎̆ ̜̉̂̑̏̓̉̋́̌̕  ̨̨̈̄̆̑̒̓̆̑̅  ́̊ ̜̜̜̎̅̌ ̜Ɋ 
&ÉÂÒÏÔÅÓÔ ̜̉̎̃́̈̉̃̅ ̆̍̆̒ ̓ ̨̨̒̌̅ ̏̌̅́̎̔̍̆̎  -%4!6)2 ̙̜̋́̌́̒ ̜̙̂̏̊̎́ ̜́̎ ̜̓́̅Ȣ ˎ̨̆̌̄̌̆̎̄̆̎ ),-τ ɉ#υψω4Ɋ ̨̄̆̎̏̓̆̄ ̇ ̎̆ ̜̂́̔̑ 
̜̉̂̑̏̈̕ ̅ ̨̨̑̆̇̆̒̎  ̜̜́̔̍̅́̒̓ ̜ ̜́̎ ̓́̌ ́̎ ̜̂̏̌́̓̎Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̒ ̜̜̏̈̌̍́̌ ˞ ̨̄̆̐́̓̉̓ȟ ̨̓̆̋̓̆̑̅  ̨̐̏̌̉̍̏̑̉̈̍̕ȟ ̜̂́̔̑ ̜̉̂̑̏̈̕ 
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ˍȢˍȢ ˙ˠ˞ˍ˒ˏ1ȟ ˙ȢˍȢ ˍ˝˕˜˛ˏ1ȟ ˞ȢˍȢ ˍ˘˕˙ˎˍ˒ˏ1ȟ ˗Ȣ ˡ˒˟2ȟ ːȢ˗Ȣ ˓ˠ˞ˠ˜˛ˏˍ2ȟ ˟Ȣ˙Ȣ ˍ˘˜˨˞ˎˍ˒ˏˍ2ȟ ˍȢ˫Ȣ ː˛˚ˤˍ˝˛ˏ1,  

˒ȢˎȢ ˛˟ˍ˝ˎˍ˒ˏ1ȟ ˗Ȣ˞Ȣ ˍ˘˕˙ˎˍ˒ˏ1.  
1ˍ˛ Ⱥ̊ ̗̝̜́̉̏̎́̌̎̊ ̘̜̎́̔̎̊ ̖̘̋́̑̅̉̏̉̑̔̑̄̉̆̒̋̉̊ ̗̆̎̓̑Ȼȟ ̄Ȣ ˍ̒̓́̎́ȟ ˗̖́̈́̒̓́̎ 

2ˍ˛ Ⱥ̇ ̗̆̅̉̉̎̒̋̉̊ ˠ̎̉̃̆̑̒̉̓̆̓ ˍ̒̓́̎́Ȼȟ ̄Ȣ ˍ̒̓́̎́ȟ ˗̖́̈́̒̓́̎ 
 

ˏ˘˕ˬ˚˕˒ ˝˒˚ˍ˘˩˚˛˖ ˑ˒˚˒˝ˏˍˣ˕˕ ˚ˍ ˗ˍˤ˒˞˟ˏ˛ ˓ ˕˔˚˕ ˜ˍˣ˕˒˚˟˛ˏ ˞ ˝˒˔˕˞˟˒˚˟˚˛˖  
ˍ˝˟˒˝˕ˍ˘˩˚˛˖ ː˕˜˒˝˟˒˚˔˕˒˖  

                                             
ˏ ̅́̎̎̏̊ ̝̒̓́̓̆ ̜̍ ̗̏̆̎̉̃́̌̉ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ ̗̐́̉̆̎̓̏̃ ̅̏ ̉ ̘̆̑̆̈ υφ ̠̗̍̆̒̆̃ ̐̏̒̌̆ ̗̅̆̎̆̑̃́̉̉ ̘̘̜̖̐̏̆̎ ́̑̓̆̑̉̊Ȣ ˜̏ 
̝̑̆̈̔̌̓́̓́̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̠̃̃̌̆̎̏ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̆ ̠̃̌̉̎̉̆ ̗̅̆̎̆̑̃́̉̉ ̘̘̜̖̐̏̆̎ ́̑̓̆̑̉̊ ̎́ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ 
̗̐́̉̆̎̓̏̃ ̒ ̑̆̈̉̒̓̆̎̓̎̏̊ ̏̑̍̏̊̕ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̑̆ ̝̠̎́̌̎́ ̗̠̅̆̎̆̑̃́̉ȟ ̘̋́̆̒̓̃̏ ̇̉̈̎̉ȟ ̠̑̆̈̉̒̓̆̎̓̎́ ̝̠́̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉Ȣ 
 
ˏ̃̆̅̆̎̉̆ȡ ˜̏ ̝̑̆̈̔̌̓́̓́̍ ̘̜̖̑́̈̌̉̎ ̉̒̒̌̆̅̏̃́̎̉̊ȟ ̃ ̍̉̑̆ȟ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̆̊ ɉˍːɊ ̟̒̓̑́̅́̓ σπ-40% 
̃̈̑̏̒̌̏̄̏ ̠̎́̒̆̌̆̎̉ȟ ̉̈ ̖̎̉ ρπ-ρυ Ϸ ̖̠̐̑̉̏̅̉̓̒ ̎́ 
̟̑̆̈̉̒̓̆̎̓̎̔ ̏̑̍̔̕ ˍː [1-3]Ȣ ˏ̏̈̑́̒̓̎̏̊ ́̋̓̏̑̕ȟ ̐̏ 
̝̑̆̈̔̌̓́̓́̍ ̜̖̍̆̇̅̔̎́̑̏̅̎ ̉̒̒̌̆̅̏̃́̎̉̊ ̉̄̑́̆̓ ̟̃́̇̎̔ 
̝̑̏̌ ̃ ̑́̈̃̉̓̉̉ ˍːȟ ̓́̋ ̔ φυϷ ̗̐́̉̆̎̓̏̃ ̙̒̓́̑̆ φπ ̌̆̓ 
̜̠̃̃̌ ̠̠̆̓̒ ˍː [4]Ȣ ˞̘̠̉̍̐́̓̉̆̒̋́ ̠́̆̑̆̎̓̎́̕̕ ̉ 
̞̠̆̑̆̎̓̎́̕̕ ̠̎̆̑̃̎́ ̒̉̒̓̆̍́ ̠̠̠̃̌̆̓̒ ̃̆̅̔̉̍̚ ̈̃̆̎̏̍ ̃ 
̐́̓̏̄̆̎̆̈̆ ̠̑́̈̃̉̓̉ ˍː [5]Ȣ ˜̏ ̟̍̎̆̎̉ ̠̑̅́ ́̃̓̏̑̏̃ȟ ̋́̋ 
̒́̍̏ ̈́̂̏̌̆̃́̎̉̆ȟ ̓́̋ ̉ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̃ ̐̑̉̆̍̆ ̘̅̏̒̓́̓̏̎̏ 
̝̙̂̏̌̏̄̏ ̘̋̏̌̉̆̒̓̃́ ̜̖́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎ ̐̑̆̐́̑́̓̏̃ ̐̑̉ 
̖̉ ̎̉̈̋̏̊ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̒̔̆̒̓̃̆̎̎̏̚ ̠̃̌̉̆̓ ̎́ 
̖̞̗̝̐̒̉̏̍̏̉̏̎́̌̎̏̆ ̉ ̘̉̈̉̆̒̋̏̆̕ ̠̒̏̒̓̏̎̉̆ ̗̐́̉̆̎̓́ [6-
10]Ȣ ˛̒̎̏̃̎̏̊ ̗̝̟̆̌ ̘̠̌̆̆̎̉ ̟̌̂̏̄̏ ̠̈́̂̏̌̆̃́̎̉ȟ ̃ ̓̏̍ 
̘̉̒̌̆ ̉ ˍːȟ ̠̠̠̃̌̆̓̒ ̘̙̔̌̔̆̎̉̆ ̘̋́̆̒̓̃́ ̇̉̈̎̉ ɉ˗˓Ɋ 
̗̐́̉̆̎̓̏̃ [7, 11, 12].  

ˣ̝̆̌ ̜̑́̂̏̓ȡ ̘̝̉̈̔̉̓ ̠̃̌̉̎̉̆ ̝̑̆̎́̌̎̏̊ ̗̅̆̎̆̑̃́̉̉ ̎́ 
̘̋́̆̒̓̃̏ ̇̉̈̎̉ ̗̐́̉̆̎̓̏̃ ̒ ̑̆̈̉̒̓̆̎̓̎̏̊ ̏̑̍̏̊̕ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉Ȣ  
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ȡ ˎ̜̌̏ ̏̓̏̂̑́̎̏ φσ ̗̐́̉̆̎̓́ȟ ̉̈ ̖̎̉ 
ςψ ̇̆̎̉̎̚ ̉ συ ̘̍̔̇̉̎ȟ ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̒̏̒̓́̃̉̌ υτȟτϻωȟτ 
̌̆̓Ȣ ˛̠̂́̚ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̗̐́̉̆̎̓̏̃ ̐̑̆̅̒̓́̃̌̆̎́ ̎́ 
̑̉̒̔̎̋̆ ρȢ ˑ̜́̎̎̍̉ ̗̐́̉̆̎̓́̍̉ ̠̠̈́̐̏̌̎̌̒ 
̜̍̆̇̅̔̎́̑̏̅̎̊ ̗̜̒̆̑̓̉̉̉̑̏̃́̎̎̊̕ ̃̏̐̑̏̒̎̉̋ -ÅÄÉÃÁÌ 
Outcomes Study Form ȺSF σφȻ ̅̏ ̗̅̆̎̆̑̃́̉̉ ̘̘̜̖̐̏̆̎ 
́̑̓̆̑̉̊ ɉˑ˜ˍɊ ̉ ̘̆̑̆̈ ̄̏̅ ̐̏̒̌̆ ̗̅̆̎̆̑̃́̉̉ ̘̘̜̖̐̏̆̎ 
́̑̓̆̑̉̊ [13, 14]Ȣ ˛̗̝̆̎̉̃́̌̉̒ ̝̃̏̒̆̍ ̙̋́̌ȡ ̘̉̈̉̆̒̋̏̆̕ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ ̠̑̏̌̆̃́ ̠̝̝̅̆̓̆̌̎̏̒̓ȟ ̠̓̆̌̆̒̎́ ̝̂̏̌ȟ 
̏̂̆̆̚ ̝̈̅̏̑̏̃̆ȟ ̝̇̉̈̎̆̒̐̏̒̏̂̎̏̒̓ȟ ̗̝̒̏̉́̌̎̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ ̞̗̝̍̏̉̏̎́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ ̉ 
̖̘̐̒̉̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆Ȣ  

 

 
 ɉ-̇̐̏̌ ɉ̇̆̎̒̋̉̊ɊȠ ˕˙˟- ̞ ̎̅̆̋̒ ̜̍́̒̒ ̓̆̌́ȟ ̋̄Ⱦ̍2Ƞ ˞˗ˡ-˞̝̋̏̑̏̒̓ ̘̋̌̔̂̏̋̏̃̏̊ ̝̗̉̌̓̑́̉̉̕ȟ ̍̌Ⱦ̍̉̎Ƞ ˞ˑ II- ˞ ̖̜́́̑̎̊ ̅̉́̂̆̓ II 
̓̉̐́Ƞ ˙ ˍ˜-˙̆̅̉́̎́ ̘̋̏̌̉̆̒̓̃́ ̜̖́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎ ̐̑̆̐́̑́̓̏̃Ƞ ˛˞ˍˑ- ̨ ̉̒̎̏̆̕ ̘̒̉̒̓̏̌̉̆̒̋̏̆ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ȟ ɉ̍̍ 
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 ̋ ̉̒̔̎̏̋  ρ - ̨ ̠̂́̚ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̗̐́̉̆̎̓̏̃ 
 
˜̏̋́̈́̓̆̌̉ ̋́̇̅̏̊ ̙̜̋́̌ ̝̃́̑̉̑̏̃́̌̉ ̍̆̇̅̔ π ̉ ρππȟ ̄̅̆ 
ρππ ̠̐̑̆̅̒̓́̃̌̌̏ ̐̏̌̎̏̆ ̝̈̅̏̑̏̃̆ȟ ̃̒̆ ̙̜̋́̌ ̏̑̍̉̑̏̃́̌̉̕ 
̅̃́ ̠̐̏̋́̈́̓̆̌ȡ ̙̅̔̆̃̎̏̆ ̉ ̘̉̈̉̆̒̋̏̆̕ ̘̂̌́̄̏̐̏̌̔̉̆Ȣ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̉ ̜̐̑̏́̎́̌̉̈̉̑̏̃́̎ ̒ 
̝̟̐̏̍̏̚ ̐̑̏̄̑́̍̍  Excel 2013, SPSS ɉ̠̃̆̑̒̉ ρχ.0, Chicago, 
IL),  ̍̆̓̏̅̏̍ ̝̏̐̉̒́̓̆̌̎̏̊ ̒̓́̓̉̒̓̉̋̉ ̉ ̜̏̅̎̏́̋̓̏̑̎̍̕ 
̜̅̉̒̐̆̑̒̉̏̎̎̍ ́̎́̌̉̈̏̍Ȣ  

˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ˡ̘̉̈̉̆̒̋̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ ɉ0ÈÙÓÉÃÁÌ &ÕÎÃÔÉÏÎÉÎÇ - PF), 
̟̏̓̑́̇́̆̆̚ ̝̒̓̆̐̆̎ ̜̠̃̐̏̌̎̆̎̉ ̘̖̉̈̉̆̒̋̉̕ ̎́̄̑̔̈̏̋ 
ɉ̒́̍̏̏̂̒̌̔̇̉̃́̎̉̆ȟ ̖̝̏̅̂́ȟ ̛̐̏̅̆̍ ̐̏ ̗̌̆̒̓̎̉̆ȟ ̐̆̑̆̎̏̒̋́ 
̠̓̇̆̒̓̆̊ ̉ ̓Ȣ̐ȢɊȡ ̅̏ ˑ˜ˍ φρϻ ςςȟωω ̘̆̑̆̈ ̄̏̅ χυȟφςυϻρωȟρτ 
ɉ˝ЀπȟπππσπωɊȢ 
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˝̏̌̆̃̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ ̏̂̔̒̌̏̃̌̆̎̎̏̆ ̘̉̈̉̆̒̋̉̍̕ 
̠̒̏̒̓̏̎̉̆̍ ɉ2ÏÌÅ-Physical Functioning - RP) ɀ ̠̃̌̉̎̉̆ 
̘̉̈̉̆̒̋̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̎́ ̟̐̏̃̒̆̅̎̆̃̎̔ ̟̑̏̌̆̃̔ 
̠̝̝̅̆̓̆̌̎̏̒̓ ɉ̑́̂̏̓̔ȟ ̜̃̐̏̌̎̆̎̉̆ ̜̖̐̏̃̒̆̅̎̆̃̎ 
̠̏̂̈́̎̎̏̒̓̆̊Ɋȡ ̅̏ ˑ˜ˍ ςυȟψσϻ ςχȟφ ̘̆̑̆̈ ̄̏̅ υψȟπσϻσχȟςχ 
ɉ˝Ѐυȟτσ̖ρπ-7). ˕̝̎̓̆̎̒̉̃̎̏̒̓ ̂̏̌̉ ɉ"ÏÄÉÌÙ ÐÁÉÎ - BP) ̉ ̆̆ 
̠̃̌̉̎̉̆ ̎́ ̝̒̐̏̒̏̂̎̏̒̓ ̝̠̈́̎̉̍́̓̒ ̐̏̃̒̆̅̎̆̃̎̏̊ 
̠̝̝̟̅̆̓̆̌̎̏̒̓ȟ ̟̘̠̃̋̌́ ̑́̂̏̓̔ ̐̏ ̅̏̍̔ ̉ ̃̎̆ ̅̏̍́ȡ ̅̏ ˑ˜ˍ 
4ψȟσωϻ ρωȟρρ ̘̆̑̆̈ ̄̏̅ φσȟσυϻρωȟσω ɉ˝Ѐτȟυ̖ρπ-5). ˛̂̆̆̚ 
̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃ ɉ'ÅÎÅÒÁÌ (ÅÁÌÔÈ - GH) - ̗̏̆̎̋́ 
̝̜̂̏̌̎̍ ̒̃̏̆̄̏ ̠̠̒̏̒̓̏̎̉ ̝̠̈̅̏̑̏̃ ̃ ̠̎́̒̓̏̉̊̚ ̍̏̍̆̎̓ ̉ 
̐̆̑̒̐̆̋̓̉̃ ̘̠̌̆̆̎̉ȡ ̅̏ ˑ˜ˍ τχȟπσϻ ρτȟψ ̘̆̑̆̈ ̄̏̅ 
φσȟρρϻρφȟπς ɉ˝Ѐωȟφ̖ρπ-8). ˓̠̉̈̎̆̎̎́ ̝́̋̓̉̃̎̏̒̓ ɉ6ÉÔÁÌÉÔÙ - 
VT) ̐̏̅̑́̈̔̍̆̃́̆̓ ̏̔̆̎̉̆̚̚ ̠̒̆̂ ̜̐̏̌̎̍ ̒̉̌ ̉ ̞̎̆̑̄̉̉ 
̉̌̉ȟ ̎́̐̑̏̓̉̃ȟ ̜̏̂̆̒̒̉̌̆̎̎̍ȡ ̅̏ ˑ˜ˍ τσȟρυϻ ρχȟψ ̘̆̑̆̈ ̄̏̅ 
φπȟττϻρσȟψωφ ɉ˝Ѐτȟς̖ρπ-8). ˞̗̝̏̉́̌̎̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ 
(Social Functioning - SF)ȟ ̠̠̏̐̑̆̅̆̌̆̓̒ ̝̟̒̓̆̐̆̎ȟ ̃ ̋̏̓̏̑̏̊ 
̘̉̈̉̆̒̋̏̆̕ ̉̌̉ ̞̗̝̍̏̉̏̎́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ ̘̏̄̑́̎̉̉̃́̆̓ 
̗̝̟̒̏̉́̌̎̔ ̝́̋̓̉̃̎̏̒̓ɉ̏̂̆̎̉̆̚Ɋȡ ̅̏ ˑ˜ˍ 44,35ϻ ρχȟτψ 
̘̆̑̆̈ ̄̏̅ φχȟχφϻρχȟψς ɉ˝Ѐυȟττ̖ρπ-11). ˝̏̌̆̃̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕, ̏̂̔̒̌̏̃̌̆̎̎̏̆ ̞̗̝̜̍̏̉̏̎́̌̎̍ 

̠̒̏̒̓̏̎̉̆̍ ɉ2ÏÌÅ-Emotional - RE) ̐̑̆̅̐̏̌́̄́̆̓ ̗̏̆̎̋̔ 
̒̓̆̐̆ ̎̉ȟ ̃ ̋̏̓̏̑̏̊ ̞̗̝̍̏̉̏̎́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ ̙̍̆́̆̓ 
̜̟̃̐̏̌̎̆̎̉ ̜̑́̂̏̓ ̉̌̉ ̅̑̔̄̏̊ ̐̏̃̒̆̅̎̆̃̎̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ ɉ̟̘̠̃̋̌́ ̝̙̂̏̌̉̆ ̜̈́̓̑́̓ ̃̑̆̍̆̎̉ȟ 
̝̙̔̍̆̎̆̎̉̆ ̛̏̂̆̍́ ̜̑́̂̏̓ȟ ̒̎̉̇̆̎̉̆ ̆̆ ̘̋́̆̒̓̃́ ̉ ̓Ȣ̐ȢɊȡ ̅̏ 
ˑ˜ˍ τςȟτχϻ σςȟπσ ̘̆̑̆̈ ̄̏̅ χτȟςχϻσςȟρσ ɉ˝Ѐσȟυ̖ρπ-7). 
˜̖̘̒̉̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆ ɉ-ÅÎÔÁÌ (ÅÁÌÔÈ - MH)ȟ ̖́̑́̋̓̆̑̉̈̔̆̓ 
̎́̒̓̑̏̆̎̉̆ ̘̎́̌̉̉̆ ̅̆̐̑̆̒̒̉̉ȟ ̓̑̆̃̏̄̉ȟ ̏̂̉̊̚ ̝̐̏̋́̈́̓̆̌ 
̝̜̖̐̏̌̏̇̉̓̆̌̎ ̞̗̍̏̉̊ȡ ̅̏ ˑ˜ˍ τψȟωςϻ ρχȟςω ̘̆̑̆̈ ̄̏̅ 
φτȟψφϻρςȟχψ ɉ˝Ѐρȟσ̖ρπ-7). ˡ̘̉̈̉̆̒̋̉̊ ̋̏̍̐̏̎̆̎̓ ̝̠̈̅̏̑̏̃ 
(Physical health ɀ PH) (̠̟̒̏̒̓́̃̌̉̆̚ ̙̜̋́̌ȡ ˡ̘̉̈̉̆̒̋̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ ˝̏̌̆̃̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ 
̏̂̔̒̌̏̃̌̆̎̎̏̆ ̘̉̈̉̆̒̋̉̍̕ ̠̒̏̒̓̏̎̉̆̍ȟ ˕̝̎̓̆̎̒̉̃̎̏̒̓ 
̂̏̌̉ȟ ˛̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃Ɋȡ ̅̏ ˑ˜ˍ σψȟςχϻ φȟψψ ̘̆̑̆̈ 
̄̏̅ τςȟφχϻρπȟρ ɉ˝ЀπȟππυσɊȢ ˜̖̘̒̉̏̌̏̄̉̆̒̋̉̊ ̋̏̍̐̏̎̆̎̓ 
̝̠̈̅̏̑̏̃ ɉ-ÅÎÔÁÌ (ÅÁÌÔÈ ɀ MH) (̠̟̒̏̒̓́̃̌̉̆̚ ̙̜̋́̌ȡ 
˜̖̘̒̉̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆ȟ ˝̏̌̆̃̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ 
̏̂̔̒̌̏̃̌̆̎̎̏̆ ̞̗̝̜̍̏̉̏̎́̌̎̍ ̠̒̏̒̓̏̎̉̆̍ȟ ˞̗̝̏̉́̌̎̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ȟ ˓̠̉̈̎̆̎̎́ ̝́̋̓̉̃̎̏̒̓Ɋȡ ̅̏ ˑ˜ˍ σφȟχωϻ 
ψȟχτ ̘̆̑̆̈ ̄̏̅ τφȟυωϻχȟςυ ɉ˝Ѐρȟρρ ̖ρπ-9ɊȢ ˝̝̜̆̈̔̌̓́̓ 
̠̉̒̒̌̆̅̏̃́̎̉ ̗̐́̉̆̎̓̏̃ ̜̐̑̆̅̒̓́̃̌̆̎ ̎́ ̑̉̒̔̎̋̆  ςȢ 

 

 
 

˝̉̒̔̎̏̋  ς - ̋ ̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ SF36 
 

ˏ̜̜̃̏̅ȡ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̋́̋ ̜̐̏̋́̈̃́̆̓ ̙̎́ ̜̏̐̓ȟ 
̗̠̅̆̎̆̑̃́̉ ̘̘̜̖̐̏̆̎ ́̑̓̆̑̉̊ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̅̏̒̓̏̃̆̑̎̏ 
̘̙̔̌̔́̆̓ ̘̋́̆̒̓̃̏ ̇̉̈̎̉Ȣ ˏ ̘̓̆̆̎̉̆ ̄̏̅́ ̐̏̒̌̆ 
̙̝̃̍̆́̓̆̌̒̓̃́ȡ ̜̙̠̐̏̃́̆̓̒ ̘̉̈̉̆̒̋̏̆̕ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ 
ɉ0&Ɋ ̎́ ρωϷȠ ̜̙̠̐̏̃́̆̓̒ ̑̏̌̆̃̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ 
ɉ̏̂̔̒̌̏̃̌̆̎̎̏̆ ̘̉̈̉̆̒̋̉̍̕ ̠̒̏̒̓̏̎̉̆̍ ɉ20ɊɊ ̎́ υυϷȠ 
̠̒̎̉̇́̆̓̒ ̝̉̎̓̆̎̒̉̃̎̏̒̓ ̂̏̌̉ ɉ"0Ɋ ̎́ ςτϷȠ ̘̙̠̔̌̔́̆̓̒ 
̏̂ ̆̆̚ ̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃ ɉ'(Ɋ ̎́ ςυϷȠ ̜̙̠̐̏̃́̆̓̒ 

̠̇̉̈̎̆̎̎́ ̝́̋̓̉̃̎̏̒̓ ɉ64Ɋ ̎́ ςωϷȠ ̜̙̠̐̏̃́̆̓̒ ̗̝̒̏̉́̌̎̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ ɉ3&Ɋ ̎́ συϷȠ ̜̙̠̐̏̃́̆̓̒ ̑̏̌̆̃̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕, ̏̂̔̒̌̏̃̌̆̎̎̏̆ ̞̗̝̜̍̏̉̏̎́̌̎̍ 
̠̒̏̒̓̏̎̉̆̍ ɉ2%Ɋ ̎́ τσϷȠ ̘̙̠̔̌̔́̆̓̒ ̖̘̐̒̉̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆ 
(MH) ̎́ ςυϷȠ ̜̙̠̐̏̃́̆̓̒ ̘̉̈̉̆̒̋̉̊̕ ̋̏̍̐̏̎̆̎̓ ̝̠̈̅̏̑̏̃ 
ɉ0(Ɋ ̎́ ρπϷȠ ̘̙̠̔̌̔́̆̓̒ ̖̘̐̒̉̏̌̏̄̉̆̒̋̉̊ ̋̏̍̐̏̎̆̎̓ 
̝̠̈̅̏̑̏̃ ɉ-(Ɋ ̎́ ςρϷȢ 
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˗Ȣ˞Ȣ ˗ˍ˔ˎ˒˗˛ˏˍȟ ˍȢ˥Ȣ ˞ˍˑ˨˗˛ˏˍȟ ˪Ȣ˚Ȣ ˍ˘˕˒ˏˍ 
˙̜̆̇̅̔̎́̑̏̅̎̊ ̖̋́̈́̒̋̏-̗̓̔̑̆̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˢȢˍȢ ˬ̒́̃̉ȟ ˥̜̍̋̆̎̓̒̋̉̊ ̗̍̆̅̉̉̎̒̋̉̊ ̉̎̒̓̉̓̔̓ȟ ̄Ȣ ˥̜̍̋̆̎̓ 

 
ː˒˙˛ˑ˕˚ˍ˙˕˗ˍȟ ː˕˜˒˝˟˝˛ˡ˕ˬ ˙˕˛˗ˍ˝ˑˍ ˘˒ˏ˛ː˛ ˓˒˘ˠˑ˛ˤ˗ˍ  
˕ ˍ˗˟˕ˏ˚˛˞˟˩ ˝ˍˍ˞ ˠ ˎ˛˘˩˚˨ˢ ˍ˝˟˒˝˕ˍ˘˩˚˛˖ ː˕˜˒˝˟˒˚˔˕˒˖ 

 
ˏ ̅́̎̎̏̊ ̝̒̓́̓̆ ̐̑̏̃̆̅̆̎ ́̎́̌̉̈  ̠̠̒̏̒̓̏̎̉ ̄̆̍̏̅̉̎́̍̉̋̉ȟ ̄̉̐̆̑̓̑̏̉̉̕ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ̗̒̆̑̅́ ̉ ̑̆̎̉̎-́̎̄̉̏̓̆̎̈̉̎-
̝́̌̅̏̒̓̆̑̏̎̏̃̏̊ ̜̒̉̒̓̆̍ ̐̑̉ ̖̅̃̔ ̘̖̋̌̉̎̉̆̒̋̉ ̖̏̑̍́̕ ̞̗̝̒̒̆̎̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̉ - ̎̆̏̒̌̏̇̎̆̎̎̏̊ ̉ ̏̒̌̏̇̎̆̎̎̏̊Ȣ  ˜̑̉ ̋̏̓̏̑̏̍ 
̜̠̃̃̉̌̉ȟ ̘̓̏ ̐̑̉ ̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍː ̟̝̎́̂̌̅́̌̉̒ ̜̃̒̏̋̉̆ ̐̏̋́̈́̓̆̌̉ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̘̠̔̃̆̌̉̆̎̎́ 
̜̍́̒̒ ̍̉̏̋́̑̅́ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ȟ  ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̆ ̒̎̉̇̆̎̉̆ ̠̋̑̏̃̆̎́̐̏̌̎̆̎̉ ̍̏̈̄́ ̉ ̜̙̐̏̃̆̎̉̆ ̠̐̏̋́̈́̓̆̌ ̓̏̎̔̒́ 
̘̖̐̆̑̉̆̑̉̆̒̋̉̕ ̒̏̒̔̅̏̃Ȣ ˍ̝̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ ̉ ̗̗̠̋̏̎̆̎̓̑́̉ ̝́̌̅̏̒̓̆̑̏̎́ ̜̐̌́̈̍ ̜̂̌̉ ̜̙̜̐̏̃̆̎ȟ ̋́̋ ̐̑̉ ̏̒̌̏̇̎̆̎̎̏̍ȟ ̓́̋ ̉ 
̐̑̉ ̎̆̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍːȟ ̐̑̉ ̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍː ̏̎̉ ̎́̉̂̏̌̆̆ ̜̃̒̏̋̉̆ȟ ̏̅̎́̋̏ ̞̓̉ ̘̠̑́̈̌̉̉ ̎̆ ̠̠̐̑̏̃̌̌̉ 
̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̘̈̎́̉̍̏̒̓̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̝̠́̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ȟ ̄̆̍̏̅̉̎́̍̉̋́ȟ ̠̄̉̐̆̑̓̑̏̉̕ ̍̉̏̋́̑̅́ȟ ̑̆̎̉̎-́̎̄̉̏̓̆̎̈̉̎-̝̠́̌̅̏̒̓̆̑̏̎̏̃́ 
̒̉̒̓̆̍́ 
 
ˏ  ̐́̓̏̄̆̎̆̈̆ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ ɉˍːɊ ̔̒̓́̎̏̃̌̆̎́ 
̘̝̈̎́̉̍̏̒̓ ̑̆̎̉̎-́̎̄̉̏̓̆̎̈̉̎-̝́̌̅̏̒̓̆̑̏̎̏̃̏̊ ̜̒̉̒̓̆̍ 
ɉ˝ˍˍ˞Ɋȟ ̏̅̎́̋̏ ̃̏̈̅̆̊̒̓̃̉̆ ̞̓̏̊ ̜̒̉̒̓̆̍ ̎́ ̍̉̏̋́̑̅ 
̜̜̃̈̃́̆̓ ̍̎̏̄̏ ̅̉̒̋̔̒̒̉̊ ɍρ-τɎȢ ˟́̋ȟ ̐̏̋́̈́̎́ ̠̝̃̈́̉̍̏̒̃̈ 
́̋̓̉̃̎̏̒̓̉ ̑̆̎̉̎́ ̉ ̗̗̋̏̎̆̎̓̑́̉̉ ̝́̌̅̏̒̓̆̑̏̎́ ̒̏ 
̒̓̑̏̆̎̉̆̍ ̉ ̗̔̎̋̉̆̊̕ ̍̉̏̋́̑̅́ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ɉ˘˓Ɋ ̔ 

̝̜̖̂̏̌̎ ˍː ɍυɎȢ  ˏ̜̠̃̌̆̎̏ȟ ̘̓̏ ̠̒̏̒̓̏̎̉̆ ̘̅̉́̒̓̏̌̉̆̒̋̏̊ 
̗̔̎̋̉̉̕ ˘˓ ̠̒̃̈́̎̏ ̒ ̝̟́̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ ̋̑̏̃̉ȟ ́ ̝̒̓̆̐̆̎ 
̄̉̐̆̑̓̑̏̉̉̕ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ɉː˘˓Ɋ ̒ ̝̟́̋̓̉̃̎̏̒̓ 
̝́̌̅̏̒̓̆̑̏̎́Ȣ ˏ ̠̑̅̆ ̉̒̒̌̆̅̏̃́̎̉̊ ̐̏̍̉̍̏ ̠̗̋̏̑̑̆̌̉̉ 
̠̔̑̏̃̎ ̝́̌̅̏̒̓̆̑̏̎́ ̒ ̜̙̐̏̃̆̎̎̏̊ ̍́̒̒̏̊ ̍̉̏̋́̑̅́ ̌̆̃̏̄̏ 
̘̇̆̌̔̅̏̋́ ɉ˙˙˘˓Ɋȟ ̐̏̋́̈́̎́ ̠̠̐̑̍́ ̠̗̠̋̏̑̑̆̌̉ ̍̆̇̅̔ 
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ː˘˓ ̉ ̔̑̏̃̎̆̍ ̑̆̎̉̎́ ̋̑̏̃̉ ɍφɎȢ   ˛̅̎́̋̏ ̟̠̉̍̆̓̒ ̜̅́̎̎̆ȟ 
̃ ̜̖̋̏̓̏̑ ̔̋́̈́̎̏ ̎́ ̏̓̒̔̓̒̓̃̉̆ ̠̗̋̏̑̑̆̌̉̏̎̎̏̊ ̠̒̃̈̉ 
̍̆̇̅̔ ̘̃̆̌̉̉̎̏̊ ː˘˓ ̉ ̝̟́̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ ̜̐̌́̈̍ ɉˍ˝˜ɊȢ 
˜̏ ̟̍̎̆̎̉ ́̃̓̏̑̏̃ȟ ̜̆̅̉̎̒̓̃̆̎̎̍ ̗̟̉̑̋̔̌̉̑̔̉̍̚ 
̄̏̑̍̏̎̏̍ȟ ̒̏̅̆̑̇́̎̉̆ ̋̏̓̏̑̏̄̏ ̠̒̏̏̓̎̏̒̉̓̒ ̒̏ ̝̟̒̓̆̐̆̎ 
ː˘˓ȟ ̠̠̠̃̌̆̓̒ ̝́̌̅̏̒̓̆̑̏̎ȟ ̜̋̏̓̏̑̊ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̟̑́̈̃̉̓̉ ̝̍̉̏̋́̑̅̉́̌̎̏̄̏ ̉̂̑̏̈́̕ȟ ̠̃̈́̉̍̏̅̆̊̒̓̃̔ ̒ 
̉̂̑̏̂̌́̒̓́̍̉̕ ̗̒̆̑̅́ȟ ̠̠̃̌̉ ̎́ ̠̉̈̍̆̎̆̎̉ ̍̉̏̋́̑̅́  ɍχɎȢ  
ˣ̝̆̌ ̜̑́̂̏̓: ̐̑̏̃̆̅̆̎̉̆ ́̎́̌̉̈́ ̠̠̒̏̒̓̏̎̉ 
̄̆̍̏̅̉̎́̍̉̋̉ȟ ̄̉̐̆̑̓̑̏̉̉̕ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ̗̒̆̑̅́ ̉ 
˝ˍˍ˞ ̐̑̉ ̖̅̃̔ ̘̖̋̌̉̎̉̆̒̋̉ ̖̏̑̍́̕ ̞̗̝̒̒̆̎̉́̌̎̏̊ 
̄̉̐̆̑̓̏̎̉̉ - ̎ ̆̏̒̌̏̇̎̆̎̎̏̊ ̉ ̏̒̌̏̇̎̆̎̎̏̊Ȣ 
˙̜́̓̆̑̉́̌ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˑ̠̌ ́̎́̌̉̈́ ̎́̍̉ ̜̂̌̏ 
̏̂̒̌̆̅̏̃́̎̏ υσ ̝̜̖̂̏̌̎ ˍː ̉ σπ ̘̐̑́̋̓̉̆̒̋̉ ̜̖̈̅̏̑̏̃ ̗̌̉Ȣ 
ˎ̝̜̏̌̎̆ ˍː ̜̂̌̉ ̜̑́̈̅̆̌̆̎ ̎́ ς ̘̋̌̉̎̉̆̒̋̉̆ ̜̄̑̔̐̐ȡ σσ  
̗̐́̉̆̎̓́ȟ ̟̖̒̓̑́̅́̉̚ ˍː ˴˴-˴˴˴ ̒̓̆̐̆̎̉ ̂̆̈ ̏̒̌̏̇̎̆̎̉̊ ̉ ςπ 
ɀ ̒ ̠̏̒̌̏̇̎̆̎̉̍̉  ̐̏ ̗̋̌́̒̒̉̉̋́̉̉̕ ˏ˛˔ ɉρωωωɊȢ ˏ̠̓̏̑́ 
̄̑̔̐̐́ ̐̑̆̅̒̓́̃̌̆̎́ ̝̜̂̏̌̎̍̉ȟ  ̔ ̜̖̋̏̓̏̑ ̃ ́̎́̍̎̆̈̆ ̜̂̌ 
̜̐̆̑̆̎̆̒̆̎̎̊ ̜̏̒̓̑̊ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ ̉ ̏̒̓̑̏̆ 
̙̎́̑̔̆̎̉̆ ̍̏̈̄̏̃̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̘̑́̈̌̉̎̏̊ ̅́̃̎̏̒̓̉Ȣ 
˙̜̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉  
ˑ̠̌ ̠̏̐̑̆̅̆̌̆̎̉ ̓̏̎̔̒́ ̒̏̒̔̅̏̃ ̍̏̈̄́ ̃̒̆̍ ̗̐́̉̆̎̓́̍ 
̝̐̑̏̃̏̅̉̌́̒ ̞̗̠̑̆̏̎̆́̌̏̄̑́̉̕̕ ɉ˝˪ːɊȢ ˝̘̜́̒̒̉̓̃́̌̉ 
̘̑̆̏̄̑́̉̆̒̋̉̊̕ ̉̎̅̆̋̒ ɉ˝˕Ɋ ̃ ̝̜̖̏̓̎̏̒̉̓̆̌̎ ̗̖̆̅̉̎̉́ 
ɉ̏Ȣ̆ȢɊ ɀ ̙̏̓̎̏̆̎̉̆ ̜́̍̐̌̉̓̔̅ ̘̒̉̒̓̏̌̉̆̒̋̏̊ ̜̃̏̌̎ ̃ 
̖̍̉̌̌̉̍̆̓̑́ ɉ̍̍Ɋ ̋ ̘̃̆̌̉̉̎̆ ̘̋́̌̉̂̑̏̃̏̎̏̄̏ ̝̉̍̐̔̌̒́ ̃ 
̍̍Ȣ ˪̓̉ ̅̃́ ̠̐̏̋́̈́̓̆̌ ̖́̑́̋̓̆̑̉̈̏̃́̌̉ ̘̃̆̌̉̉̎̔ 
̝̐̔̌̒̏̃̏̄̏ ̠̋̑̏̃̆̎́̐̏̌̎̆̎̉ ̉̒̒̌̆̅̔̆̍̏̊ ̏̂̌́̒̓̉Ȣ ɻ ˟ ɉϷɊ ɀ 
̙̏̓̎̏̆̎̉̆ ̖̠̎̉̒̏̅̆̊̚ ̘́̒̓̉ ̜̑̆̏̄̑́̍̍ ɉɻɊ ̃ ̖̒̆̋̔̎̅́ȟ ̋̏ 
̃̒̆̊ ̅̌̉̎̆ ̜̑̆̏̃̏̌̎Ȣ ˏ̘̆̌̉̉̎́ ̞̓̏̄̏ ̠̐̏̋́̈́̓̆̌ 
̝̃́̑̉̑̏̃́̌́ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̜́̒̓̏̓ ̘̜̖̒̆̑̅̆̎ 
̒̏̋̑́̆̎̉̊̚ ̉ ̍̏̄̌́ ̘̝̠̔̃̆̌̉̉̃́̓̒ ̐̑̉ ̈́̓̑̔̅̎̆̎̉̉ 
̃̆̎̏̈̎̏̄̏ ̏̓̓̏̋́Ȣ 
˪̖̘̏̋́̑̅̉̏̄̑́̉̆̒̋̉̆̕ ̠̉̒̒̌̆̅̏̃́̎̉ ɉ˪̖̏˗ːɊ ̐̑̏̃̏̅̉̌̉ ̒ 
̝̟̐̏̍̏̚ ̞̖̏̋́̑̅̉̏̄̑́́̕ ȺAlokaȻ ɉˬ̠̐̏̎̉Ɋ. ˏ̗̟̉̈̔́̌̉̈́̉ 
̒̓̑̔̋̓̔̑ ̗̒̆̑̅́ ̐̑̏̃̏̅̉̌̉ ̉̈ ̝̐́̑́̒̓̆̑̎́̌̎̏̄̏ ̉ 

̖̙̘̃̆̑̔̆̎̏̄̏ ̅̏̒̓̔̐̏̃. ˛̠̐̑̆̅̆̌̌̉ ̓̏̌̉̎̔̚ 
̘̍̆̇̇̆̌̔̅̏̋̏̃̏̊ ̐̆̑̆̄̏̑̏̅̋̉ ɉ˟˙˓˜Ɋ ̉ ̈́̅̎̆̊ ̒̓̆̎̋̉ 
̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ɉ˟˔˞˘˓ɊȢ ˙́̒̒̔ ̍̉̏̋́̑̅́ ̌̆̃̏̄̏ 
̘̇̆̌̔̅̏̋́ ɉ˙˙˘˓Ɋ ̘̜̑́̒̒̉̓̃́̌̉ ̐̏ ̏̑̍̔̌̆̕ R. Devereux ɀ 
Reichek ɉρωχχȟ ρωψτ̄̄Ɋȡ ˙˙˘˓ Ѐ πȟψσςτ ɉ˙˓˜ Ϲ ˔˞ Ϲ ˗ˑ˝Ɋ3 ɀ 
ɉɉ˗ˑ˝Ɋ3). ˑ̠̌ ́̎́̌̉̈́ ̎́̍̉ ̜̂̌̉ ̝̜̉̒̐̏̌̈̏̃́̎ ̐̏̋́̈́̓̆̌̉ 
˞ˍˑȟ ˑˍˑȟ ˝˕ ̖̏̂̏̉ ̙̐̏̌̔́̑̉̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ɻ˟ȟ ˙˙˘˓ȟ 
̜̋̏̓̏̑̆ȟ ̎́ ̙̎́ ̠̃̈̄̌̅ȟ ̟̅́̓ ̟̐̏̌̎̔ ̖́̑́̋̓̆̑̉̒̓̉̋̔ 
̉̈̍̆̎̆̎̉̊ ̄̆̍̏̅̉̎́̍̉̋̉ ̐̑̉ ˍːȢ 
ˍ̝̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ ̉ ̒̏̅̆̑̇́̎̉̆ ̝́̌̅̏̒̓̆̑̏̎́ ̃ ̐̌́̈̍̆ 
̘̐̆̑̉̆̑̉̆̒̋̏̊̕ ̃̆̎̏̈̎̏̊ ̋̑̏̃̉ ̠̏̐̑̆̅̆̌̌̉ 
̘̑́̅̉̏̉̍̍̔̎̏̌̏̄̉̆̒̋̉̍ ̍̆̓̏̅̏̍ ̒ ̝̟̐̏̍̏̚ ̘̖̋̏̍̍̆̑̆̒̋̉ 
̎́̂̏̑̏̃ Radioimmunoassay kit  N0 ρφφτ ̠̅̌ ̝́̌̅̏̒̓̆̑̏̎́ ̉ 
Radioimmunoassay kit  N0 ρφψς ̠̅̌ ̑̆̎̉̎́ ̃ 
̘̑́̅̉̏̉̍̍̔̎̏̌̏̄̉̆̒̋̏̊ ̌́̂̏̑́̓̏̑̉̉Ȣ  
ˍ̎́̌̉̈ ̉ ̘̠̒̓́̓̉̒̓̉̆̒̋́ ̏̂̑́̂̏̓̋́ ̘̜̖̐̏̌̔̆̎̎ 
̝̑̆̈̔̌̓́̓̏̃ ̐̑̏̃̏̅̉̌̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍   ̜̐̑̏̄̑́̍̍ SPSS 
Statistics 17.0. ˏ  ̠̒̃̈̉ ̒ ̑́̒̐̑̆̅̆̌̆̎̉̆̍ ̜̖̅́̎̎ȟ ̘̜̏̓̌̉̎̍ 
̏̓ ̝̎̏̑̍́̌̎̏̄̏ȟ ̘̜̐̏̌̔̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ́̎́̌̉̈̉̑̏̃́̌̉ 
̍̆̓̏̅́̍̉ ̘̎̆̐́̑́̍̆̓̑̉̆̒̋̏̊ ̒̓́̓̉̒̓̉̋̉ - ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̠̋̑̉̓̆̑̉ ˙́̎̎́-ˠ̉̓̎̉Ȣ ˝̘̠́̈̌̉̉ ̘̒̉̓́̌̉ 
̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̜̈̎́̉̍̍̉ ̐̑̉ ̑ЃπȟπυȢ ˑ̜́̎̎̆ ̜̐̑̉̃̆̅̆̎ ̃ 
̃̉̅̆ ˙ϻÍȢ  
˝̝̜̆̈̔̌̓́̓ ̉̒̒̌̆̅̏̃́̎̉̊ 
˛̂̒̔̇̅̆̎̉̆ ̝̑̆̈̔̌̓́̓̏̃ ̉̒̒̌̆̅̏̃́̎̉̊ 
ˍ̎́̌̉̈ ̜̖̅́̎̎ ˪̖̏˗ː ̐̏̋́̈́̓̆̌̆̊ ̔ ̗̐́̉̆̎̓̏̃ȟ ̟̖̒̓̑́̅́̉̚ 
̎̆̏̒̌̏̇̎̆̎̎̏̊ ˍː ˴˴-˴˴˴ ̒̓̆̐̆̎̉ ̜̠̃̃̉̌ ̘̝̈̎́̉̓̆̌̎̏̆ 
̜̙̐̏̃̆̎̉̆ ̠̔̑̏̃̎ ˞ˍˑ ̉ ˑˍˑ ɉ̗̓́̂̌̉́ ρɊȢ ˟́̋ȟ ˞ˍˑ 
̅̏̒̓̉̄́̌̏ ̃ ̒̑̆̅̎̆̍ ρφυȟςφϻρȟχ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̘̓̏ ̜̂̌̏ ̝̙̂̏̌̆ 
̠̐̏̋́̈́̓̆̌ ̝̋̏̎̓̑̏̌̎̏̊ ̜̄̑̔̐̐ ̜̖̈̅̏̑̏̃ ̗̐́̉̆̎̓̏̃ ̃ ρȟτ 
̑́̈́ȟ ́ ˑˍˑ ɀ ̃ ρȟυ ̑́̈́Ȣ ˝˕ȟ ̟̏̓̑́̇́̉̊̚ ̋̑̏̃̆̎́̐̏̌̎̆̎̉̆ 
̙̐̏̌̔́̑̉̊ ̍̏̈̄́ȟ ̐̏ ̜̅́̎̎̍ ˝˪ːȟ ̎́̐̑̏̓̉̃ȟ ̝̙̠̔̍̆̎́̌̒ ̃ ς 
̑́̈́ ̒̐̑́̃́ ̉ ̒̌̆̃́ȟ ̝̐̏̋́̈́̓̆̌  ɻ˟ ̘̠̔̃̆̌̉̉̃́̌̒ ̅̏ 
ςυȟφϻρȟχωϷȟ ̘̓̏ ̜̔̋́̈̃́̌̏ ̎́ ̖̙̔̔̅̆̎̉̆ ̃̆̎̏̈̎̏̄̏ ̏̓̓̏̋́ 
̉̈ ̙̐̏̌̔́̑̉̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˙˙˘˓ ̘̝̔̃̆̌̉̉̃́̌́̒ 
̝̏̓̎̏̒̉̓̆̌̎̏ ̠̋̏̎̓̑̏̌ ̃ ρȟχ ̑́̈́Ȣ 

 
˟̗́̂̌̉́ ρ- ̃ ̏̋́̈́̓̆̌̉  ̄̆̍̏̅̉̎́̍̉̋̉ȟ ̄̉̐̆̑̓̑̏̉̉̕ ̍̉̏̋́̑̅́ ̉ ˝ˍˍ˞ ̔ ̝̜̖̂̏̌̎ ˍː ̂̆̈ ̏̒̌̏̇̎̆̎̉̊ 

˜̏̋́̈́̓̆̌̉ ˗̝̠̏̎̓̑̏̌̎́ ̄̑̔̐̐́ n=30 ˍː n=33 

˙ϻm ˙ϻm p 

˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ τωϻρȟτ υρȟτϻρȟτ >0,05 

ˑ̝̝̌̉̓̆̌̎̏̒̓ ˍːȟ ̌̆̓ - ρςȟσ ϻρȟυρ - 

˞ˍˑȟ ̍ ̍Ȣ ̑̓Ȣ̒̓Ȣ ρρψϻςȟτψ ρφυȟςφϻρȟχ < 0,001 

ˑˍˑȟ ̍̍Ȣ̑̓Ȣ̒̓Ȣ χσϻρȟψφ ρπψȟτϻρȟυ < 0,001 

˝˕ȟ ˝˪ːȟ ̏ Ȣ̆Ȣ c̐̑́̃́ ρȟςϻπȟπφ πȟυωϻπȟπσχ < 0,001 

˝˕ȟ ̋ ˪ːȟ ̏ ȢȢ̆ ̒̌̆̃́ ρȟπϻπȟππυ πȟτωϻπȟπτω < 0,001 

ɻ˟ Ϸȟ ̋ ˪ː ρσȟχυϻπȟυς ςυȟφϻρȟχω < 0,001 

˙˙˘˓ȟ ̄  ρχωȟψφϻψȟω σρφȟσϻςςȟσ < 0,001 

ˍ˝˜ȟ ̎ /̄ ̍̌Ⱦ̘ πȟψχϻπȟςς ςȟσϻπȟσχ < 0,001 

ˍ̝̌̅̏̒̓̆̑̏̎ȟ ̎ ̄Ⱦ ̍̌Ⱦ̘ ττȟχϻσȟπω χςȟτρϻφȟτω < 0,001 

p - ̔ ̝̑̏̃̆̎ ̅̏̒̓̏̃̆̑̎̏̒̓̉ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̝̋̏̎̓̑̏̌̎̏̊ ̄̑̔̐̐̏̊ ɉ̑<0,05). 
 
˜̑̉ ́̎́̌̉̈̆ ̜̖̅́̎̎ ̠̉̒̒̌̆̅̏̃́̎̉ ́̋̓̉̃̎̏̒̓̉ ˝ˍˍ˞ 
̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̔ ̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̒ ˍː ̐̑̉ ̎̆̏̒̌̏̇̎̆̎̎̏̊ 
̏̑̍̆̕  ̟̝̎́̂̌̅́̌̏̒ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̆ ̜̙̐̏̃̆̎̉̆ 
ˍ˝˜ȟ ̒̑̆̅̎̉̊ ̝̔̑̏̃̆̎ ̋̏̓̏̑̏̊ ̒̏̒̓́̃̉̌ ̃ ̄̑̔̐̐̆ ːˎ  
ςȟσϻπȟσχ̎̄Ⱦ̍̌Ⱦ̘Ȣȟ ̘̓̏  ̜̙̐̑̆̃́̌̏ ̝̐̏̋́̈́̓̆̌ ̠̋̏̎̓̑̏̌ ̎́ 
62,2 %.  
˗̗̗̠̏̎̆̎̓̑́̉ ̝́̌̅̏̒̓̆̑̏̎́  ̃̋̑̏̃̉ ̜̂̌́ ̑́̃̎́ χςȟτρϻφȟτω 
̎̄ Ⱦ̍̌Ⱦ̘ȟ ̘̓̏ ̜̂̌̏ ̝̙̂̏̌̆ ̠̐̏̋́̈́̓̆̌ ̠̋̏̎̓̑̏̌ ̃ ρȟφ ̑́̈́Ȣ  
˕̈ υσ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̝̜̖̂̏̌̎ ˍ  ː ςπ ̉̍̆̌̉ ̜̒̏̒̔̅̉̒̓̆ 
̠̏̒̌̏̇̎̆̎̉ȟ ̞̐̏̓̏̍̔ ̞̓́ ̄̑̔̐̐́ ̜̂̌́ ̜̃̅̆̌̆̎́ ̝̏̓̅̆̌̎̏ȟ 

̜̅́̎̎̆ ̄̆̍̏̅̉̎́̍̉̋̉ȟ ̘̐̆̑̉̆̑̉̆̒̋̏̄̏̕ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̉ 
̠̠̒̏̒̓̏̎̉ ˝ˍˍ˞ ̜̒̏̐̏̒̓́̃̌̆̎ ̒ ̄̑̔̐̐̏̊ ̝̜̖̂̏̌̎ ˍː ̂̆̈ 
̏̒̌̏̇̎̆̎̉̊ ɉ̗̓́̂̌̉́ ςɊȢ ˜̑̉ ̒̑́̃̎̆̎̉̉ ̜̖̅́̎̎ ̖̏̂̆̉ ̄̑̔̐̐ 
̎́̍̉ ̘̐̏̌̔̆̎̏ ̟̒̌̆̅̔̆̆̚ȡ ̃ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̒ 
̠̏̒̌̏̇̎̆̎̉̍̉ ˞ˍˑ ̒̏̒̓́̃̉̌̏ ρχφȟφϻσȟπχ ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̘̓̏ ̎́ 
ρρȟσ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ̜̂̌̏ ̜̙̃̆ȟ ̘̆̍ ̔ ̝̜̖̂̏̌̎ ̂̆̈ ̏̒̌̏̇̎̆̎̉̊Ȣ 
ˠ̘̃̆̌̉̆̎̉̆ ˙˙˘˓ ̔ ̝̜̖̂̏̌̎ ̒ ̜̏̒̌̏̇̎̆̎̎̍̉ ̏̑̍́̍̉̕ ˍː 
̒̏̒̓́̃̉̌̏ȟ ̘̓̏ ̎́ σψȟχ̄ ̜̙̐̑̆̃́̌̏ ̟̒̏̏̓̃̆̓̒̓̃̔̉̊̚ 
̝̐̏̋́̈́̓̆̌ ̜̄̑̔̐̐ ̝̜̖̂̏̌̎ ˍː ̂̆̈ ̏̒̌̏̇̎̆̎̉̊ȟ ̖̠̏̓ ̞̓̉ 
̜̅́̎̎̆ ̎̆ ̠̠̐̑̏̃̌̌̉ ̘̟̒̓́̓̉̒̓̉̆̒̋̔ ̘̝̈̎́̉̍̏̒̓Ȣ 

 
 
˟̗́̂̌̉́ ς- ̃ ̏̋́̈́̓̆̌̉  ̄̆̍̏̅̉̎́̍̉̋̉ȟ ̄̉̐̆̑̓̑̏̉̉̕ ̍̉̏̋́̑̅́ ̉ ˝ˍˍ˞ ̔ ̝̜̖̂̏̌̎ ˍː ̒ ̠̏̒̌̏̇̎̆̎̉̍̉ 

˜̏̋́̈́̓̆̌̉ ˗̝̠̏̎̓̑̏̌̎́ ̄̑̔̐̐́ n=33 ˍː ̠̏̒̌̏̇̎̆̎̎́ n=20 

˙ϻm ˙ϻm p p1 

˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ τωϻρȟτ υρȟτϻρȟτ >0,05  

ˑ̝̝̌̉̓̆̌̎̏̒̓ ˍːȟ ̌̆̓ - 17,5 ϻρȟτχς -  

˞ˍˑȟ ̍ ̍Ȣ ̑̓Ȣ̒̓Ȣ ρρψϻςȟτψ ρχφȟφϻσȟπχ < 0,001 <0,05 



 
 

 

90 

ˑˍˑȟ ̍̍Ȣ̑̓Ȣ̒̓Ȣ χσϻρȟψφ ρπυϻσȟωψ < 0,001 >0,05 

˝˕ȟ ˝˪ːȟ ̏ Ȣ̆Ȣ c̐̑́̃́ ρȟςϻπȟπφ πȟτυϻπȟππς < 0,001 <0,01 

˝˕ȟ ̋ ˪ːȟ ̏ ȢȢ̆ ̒̌̆̃́ ρȟπϻπȟππυ πȟτπϻπȟπρ < 0,001 <0,01 

ɻ˟ Ϸȟ ̋ ˪ː ρσȟχυϻπȟυς ςψȟφϻπȟφψ < 0,001 <0,05 

˙˙˘˓ȟ ̄  ρχωȟψφϻψȟω συυϻςωȟφ < 0,001 >0,05 

ˍ˝˜ȟ ̎ /̄ ̍̌Ⱦ̘ πȟψχϻπȟςς ρȟψχϻπȟρτ < 0,001 >0,05 

ˍ̝̌̅̏̒̓̆̑̏̎ȟ ̎ ̄Ⱦ ̍̌Ⱦ̘ ττȟχϻσȟπω ψςȟτϻρρρȟτ < 0,05 >0,05 

p - ̔ ̝̑̏̃̆̎ ̅̏̒̓̏̃̆̑̎̏̒̓̉ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̝̋̏̎̓̑̏̌̎̏̊ ̄̑̔̐̐̏̊; 
p1 - ̔ ̝̑̏̃̆̎ ̅̏̒̓̏̃̆̑̎̏̒̓̉ ̍̆̇̅̔ ̏̒̌̏̇̎̆̎̎̏̊ ̉ ̎̆̏̒̌̏̇̎̆̎̎̏̊ ˍː   ɉ̑<0,05). 
 
ˠ ̝̜̖̂̏̌̎ ̒ ̏̒̌̏̇̎̆̎̎̏̊ ̏̑̍̏̊̕ ˍː ̝́̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ 
̜̐̌́̈̍ ̒̏̒̓́̃̉̌́ ρȟψχϻπȟρτ̎̄Ⱦ̍̌Ⱦ̘ȟ ̘̓̏ ̜̂̌̏ ̎́ υσȟυϷ 
̝̙̂̏̌̆ȟ ̘̆̍ ̃ ̋̏̎̓̑̏̌̆ ̉  ςσȟπϷ ̝̙̂̏̌̆ȟ ̘̆̍ ̔ ̝̜̖̂̏̌̎ ̒ 
̎̆̏̒̌̏̇̎̆̎̎̏̊ ̏̑̍̏̊̕ ˍːȟ ̏̅̎́̋̏ ̃ ̐̏̒̌̆̅̎̆̍ ̘̒̌̔́̆ 
̠̒̑́̃̎̆̎̉ ̗̑́̈̎̉́ ̍̆̇̅̔ ̠̐̏̋́̈́̓̆̌̍̉ ̎̆ ̜̂̌́ 
̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̊Ȣ 
ˏ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̒ ̏̒̌̏̇̎̆̎̎̏̊ ̏̑̍̏̊̕ ˍːȟ ̗̗̠̋̏̎̆̎̓̑́̉ 
̝́̌̅̏̒̓̆̑̏̎́ ̒̏̒̓́̃̉̌́ ψςȟτϻρρȟτ̎̄Ⱦ̍̌Ⱦ̘ȟ ̘̓̏ ̜̂̌̏ ̃ ρȟψ 
̑́̈́ ̜̙̃̆ȟ ̘̆̍ ̃ ̝̋̏̎̓̑̏̌̎̏̊ ̄̑̔̐̐̆ ̉ ̎́ ρσȟπ% ̝̙̂̏̌̆, 
̘̆̍ ̔ ̝̜̖̂̏̌̎ ̒ ̜̎̆̏̒̌̏̇̎̆̎̎̍̉ ̏̑̍́̍̉̕ȟ ̎̏ ̂̆̈ 
̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̘̈̎́̉̍̏̒̓̉ ̍̆̇̅̔ ̠̐̏̋́̈́̓̆̌̍̉ ̐̑̉ 
̒̑́̃̎̆̎̉̉ ̐̏̋́̈́̓̆̌̆̊ ̘̖̋̌̉̎̉̆̒̋̉ ̄̑̔̐̐ ̍̆̇̅̔ ̒̏̂̏̊Ȣ 
ˠ ̝̜̖̂̏̌̎ ̒ ̜̏̒̌̏̇̎̆̎̎̍̉ ̏̑̍́̍̉̕ ˍː ˝˕ ̠̒̎̉̇́̌̒  ̅̏ 
πȟτυϻπȟππς̏Ȣ̆Ȣ ̒̌̆̃́ ̉ ̅̏ πȟτπϻπȟπρ̏Ȣ̆Ȣ ̒̐̑́̃́ȟ ̘̓̏ ̜̂̌̏ ̎̉̇̆ 
̘̠̈̎́̆̎̉ ˝˕ ̃ ̋̏̎̓̑̏̌̆ ̎́ υυ ̉ φπϷ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ ˜̑̉ 
̒̑́̃̎̆̎̉̉ ̞̖̓̉ ̜̖̅́̎̎ ̒ ̘̜́̎́̌̏̄̉̎̍̉ ̝̑̆̈̔̌̓́̓́̍̉ ̔ 
̗̐́̉̆̎̓̏̃ ̒ ̎̆̏̒̌̏̇̎̆̎̎̏̊ ̏̑̍̏̊̕ ˍː ˝˕ ̓́̋̇̆ 
̝̙̠̔̍̆̎́̌̒ȟ ̋́̋ ̒̌̆̃́ȟ ̓́̋ ̉ ̒̐̑́̃́Ȣ  
˝̘̆̏̄̑́̉̆̒̋̉̆̕ ̐̏̋́̈́̓̆̌̉ ̓̏̎̔̒́ ̒̏̒̔̅̏̃ ̍̏̈̄́ -ɻ˟ ̃ 
̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̒ ̧̏̒̌̏̇̎̎̎̏̊ ̏̑̍̏̊̕ ˍː ̜̂̌̏ ̜̙̃̆ 
̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ ̐̏̋́̈́̓̆̌̆̊ ̠̋̏̎̓̑̏̌ȟ ̜̄̑̔̐̐ ̂̆̈ 
̏̒̌̏̇̎̆̎̉̊ȟ ̒̐̑́̃́ ̉ ̒̌̆̃́Ȣ 

˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̐̑̉ ̒̏̐̏̒̓́̃̌̆̎̉̉ ̏̒̌̏̇̎̆̎̎̏̄̏ ̉ 
̎̆̏̒̌̏̇̎̆̎̎̏̄̏ ̘̠̓̆̆̎̉ ˍː ̜̂̌̏ ̜̠̃̃̌̆̎̏ȟ ̘̓̏ ̐̑̉ 
̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍː ̟̝̎́̂̌̅́̌̉̒ ̜̃̒̏̋̉̆ ̐̏̋́̈́̓̆̌̉ 
˞ˍˑȟ ˙˙˘˓ȟ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̆ ̒̎̉̇̆̎̉̆ 
̠̋̑̏̃̆̎́̐̏̌̎̆̎̉ ̍̏̈̄́ ̉ ̜̙̐̏̃̆̎̉̆ ̠̐̏̋́̈́̓̆̌ ̓̏̎̔̒́ 
̘̖̐̆̑̉̆̑̉̆̒̋̉̕ ̒̏̒̔̅̏̃Ȣ ˍ̝̋̓̉̃̎̏̒̓ ̑̆̎̉̎́ ̉ 
̗̗̠̋̏̎̆̎̓̑́̉ ̝́̌̅̏̒̓̆̑̏̎́ ̜̐̌́̈̍ ̜̙̜̐̏̃̆̎ȟ ̋́̋ ̐̑̉ 
̏̒̌̏̇̎̆̎̎̏̍ȟ ̓́̋ ̉ ̐̑̉ ̎̆̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍːȟ ̐̑̉ 
̏̒̌̏̇̎̆̎̎̏̍ ̘̓̆̆̎̉̉ ˍː ̏̎̉ ̎́̉̂̏̌̆̆ ̜̃̒̏̋̉̆ȟ ̏̅̎́̋̏ ̞̓̉ 
̘̠̑́̈̌̉̉ ̎̆ ̠̠̐̑̏̃̌̌̉ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̘̈̎́̉̍̏̒̓̉Ȣ  
ˏ̜̜̃̏̅: 
1. ˜̑̉  ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ ̜̠̃̃̌̆̎̏ ̘̝̈̎́̉̓̆̌̎̏̆ 
̜̙̐̏̃̆̎̉̆ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏ ̉ ̘̅̉́̒̓̏̌̉̆̒̋̏̄̏ 
̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̘̔̃̆̌̉̆̎̉̆ ̜̍́̒̒ ̍̉̏̋́̑̅́ 
̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ̗̒̆̑̅́ȟ ̒̎̉̇̆̎̉̆ ̠̋̑̏̃̆̎́̐̏̌̎̆̎̉ ̉ 
̜̙̐̏̃̆̎̉̆ ̓̏̎̔̒́ ̒̏̒̔̅̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  
2. ˜̑̉ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉   ̜̠̃̃̌̆̎̏ ̜̙̐̏̃̆̎̉̆ 
́̋̓̉̃̎̏̒̓̉ ̑̆̎̉̎́ ̉ ̗̗̋̏̎̆̎̓̑́̉̉ ̝́̌̅̏̒̓̆̑̏̎́ ̜̐̌́̈̍Ȣ  
3. ˠ ̝̜̖̂̏̌̎ ̒ ̜̏̒̌̏̇̎̆̎̎̍̉ ̏̑̍́̍̉̕ ̝́̑̓̆̑̉́̌̎̏̊ 
̄̉̐̆̑̓̆̎̈̉̉ ̘̝̏̓̍̆́̌̉̒ ̎́̉̂̏̌̆̆ ̘̜̈̎́̉̍̆ ̠̉̈̍̆̎̆̎̉ 
̄̆̍̏̅̉̎́̍̉̋̉ ̉ ̠̠̒̏̒̓̏̎̉  ́̋̓̉̃̎̏̒̓̉ ̑̆̎̉̎-́̎̄̉̓̆̎̈̉̎-
̝́̌̅̏̒̓̆̑̏̎̏̃̏̊ ̜̒̉̒̓̆̍Ȣ 
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ˢȢˍȢˬ̒́̔̉ ̜́̓̎̅́ ̜ ̖̜́̌ ̜́̑́̌  ́̈́-˟ ̨̑̋  ̨̔̎̉̃̆̑̒̉̓̆̓ȟ ˥̜̍̋̆̎̓ ̗̍̆̅̉̉̎́ ̜̉̎̒̓̉̓̔̓ȟ ˥ ̜̍̋̆̎̓ . 

 
ˍ˝˟˒˝˕ˬ˘˨  ː˕˜˒˝˟˒˚˔˕ˬ˞˨ ˎˍ˝ ˚ˍˠ ˍ˞˟ˍ˝ˑˍ ː˒˙˛ˑ˕˚ˍ˙˕˗ˍȟ ˞˛˘ ˍ˝˨˚˥ˍ˚˨  ˙˕˛˗ˍ˝ˑ ː˕˜˒˝˟˝˛ˡ˕ˬ˞˨ 

˓ ˚˒ ˝ˍˍ˓ ˎ˒˘˞˒˚ˑ˴˘˴ː˴ 
 

˟ ̨̊̎ȡ ˎ̨̆̑̌̄̆̎ ̍́ ́̌́̅́ ̞̗̜̒̒̆̎̉́̌̅ ̠̜̄̉̐̆̑̓̏̎̉̎  ɀ ́̒ ̜̎ ́̎ ̇ ̎̆ ́̒ ̜̎̂́ ́̎ ̓ ̨̑ ̨̋̆̈̎̅̆ ̄̆̍̏̅̉̎́̍̉̋́ȟ ̇ ̨̑̆̋̓  ̒̏̌ 
̜̙̜̜́̑̎́̒̎ ̠̜̄̉̐̆̑̓̑̏̉̒̕ ̇ ̎̆ ̑̆̎̉̎-́̎̄̉̏̓̆̎̈̉̎-̝́̌̅̏̒̓̆̑̏̎ ̇ ̨̨̊̆̒̎  ̇́ ̜̅́̊̎́ ̒́̑́̐̓́̍́ ̇ ̨̨̑̄̈̌̄̆̎Ȣ ˍː ́̒ ̜̎ ́̎ 

́ ̜̜̍̎̅́ ̜̒̉̒̓̏̌́̌  ̠̜́̑̓̆̑̉̌  ̜̜̜̒̍̎  ̇̏ ̜́̑ ̜̂̏̌̔ȟ  ̒̏̌ ̜̙̜́̑̎́̎  ̍̉̏̋́̑̅ ̋ ̨̨̌̆̍̎  ̌ ̟̜́ȟ ̜̍̉̅  ́̎̍̆̎ 
̜́̍̓́̍́̒̈ ̨̨̨̆̓̌̔̎  ̓ ̨̍̆̎̅̆̔ȟ ̠̜̐̆̑̉̆̑̉̌̕  ̜̜́̎̓́̍̑̌́̑̅  ̜̓̏̎̔̒̓   ̋ ̨̨̨̙̑̒̆̓̋̎  ̇̏ ̜̜́̑̌́̔ ̜́̎ ̓́̌ ́̎Ȣ ˍː ́̒ ̜̎ ́̎ 

̇ ̎̆ ́̒ ̜̎̂́ ́̎  ́ ̜̜̍̎̅́ ̅́ ̑̆̎̉̎ ̨̨̨̂̆̌̒̆̎̅̌̄ ̇ ̎̆  ̐̌́̈̍́ ̝̜̜́̌̅̏̒̓̆̑̏̎̎  ̗̗̠̜̋̏̎̆̎̓̑́̉̒ ̇̏ ̜́̑̌́ ́̎Ȣ ˍː ́̒ ̜̎ ́̎ 
́ ̜̜̍̎̅́  ̏̌́̑ ̇̏ ̜́̑̑́ ȟ ̨̂̑́  ̂ ̌ ̨̙̆̑̆̋̆̌̋̓̆̑ ̜̒̓́̓̉̒̓̉̋́̌  ̍́ ̜̜̈̅ ̋ ̨̙̑̒̆̓̋̋̆ ̉̆ ̆̍̆̒Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̄ ̠̉̐̆̑̓̆̎̈̉ȟ ̄̆̍̏̅̉̎́̍̉̋́ȟ ̍̉̏̋́̑̅ ̄ ̠̜̉̐̆̑̓̑̏̉̒̕, ̑ ̆̎̉̎-́̎̄̉̏̓̆̎̈̉̎-̝́̌̅̏̒̓̆̑̏̎ ̇ ̨̊̆̒Ȣ 
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HEMODYNAMICS, LEFT VENTRICULAR HYPERTROPHY AND ACTIVITY OF THE RENIN- 

ANGIOTENSIN-ALDOSTERONE SYSTEM IN HYPERTENSIVE PATIENTS 
 

Resume: This article analyzes the state of hemodynamic, left ventricular hypertrophy and cardiac renin-angiotensin-aldosterone system in 
two clinical forms of essential hypertension - uncomplicated and complicated. At which found that in complicated hypertension had high 
systolic blood pressure, increased left ventricular mass, statistically significant reduction in blood supply to the brain and increase peripheral 
vascular tone indicator. Renin activity and plasma aldosterone concentrations were increased, as in complications and in uncomplicated 
hypertension, in complicated hypertension are the highest, but these differences did not show statistical significance. 
Keywords:  hypertension, hemodynamic, myocardial hypertrophy, renin-angiotensin-aldosterone system  
 
 
 
 
 
 
ˠˑ˗ υχφȢψυȢππφȢςυ 
 

˥Ȣ˟Ȣ ˙ˍ˖˟ˍ˚˛ˏˍȟ ˙Ȣ˞Ȣ ˞ ˨˔ˑ˨˗˛ˏȟ ˍȢ˗Ȣ ˑˠ˖˞˒˚˛ˏˍȟ ˍȢ˚Ȣ ˗ˠ˔˚˒ˣ˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ Ȣ ˑ Ȣ ̱ ̠̒̆̎̅̉̑̏̃́̕ȟ ̋ ́̆̅̑́̕ ̗̜̖̉̎̆̋̉̏̎̎̕ ̂̏̌̆̈̎̆̊ 

ˣ̆̎̓̑ ̃̏̆̎̎̏̊ ̗̜̍̆̅̉̉̎ ˙̉̎̉̒̓̆̑̒̓̃́ ˛̜̂̏̑̏̎ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ 
 

˞˒˝˛˗˛˚ˏ˒˝˞˕ˬ ˗ CHLAMYDOPHILA PNEUMONIAE ̠ ˍ˗ ˡˍ˗˟˛˝ ˝˕˞˗ˍ ˝ˍ˔ˏ˕˟˕ˬ ˕˚ˡˍ˝˗˟ˍ ˙˕˛˗ˍ˝ˑˍ ˠ 
ˏ˛˒˚˚˛˞˘ˠ˓ˍ˦˕ˢ 

 
˕̘̈̔̆̎̏ ̠̃̌̉̎̉̆ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̒̆̑̏̋̏̎̃̆̑̒̉̉ ̋ Chlamydophila pneumoniae ̎́ ̑́̈̃̉̓̉̆ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̙̎́̑̔̆̎̉̊ ̉ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̔ ̖̃̏̆̎̎̏̒̌̔̇́̓̚ ̒ ̙̘̉̆̍̉̆̒̋̏̊ ̝̟̂̏̌̆̈̎ ̗̒̆̑̅́ ɉÎ Є ϋψɊȢ ˗̑̏̍̆ ̓̏̄̏ȟ ̘̝̉̈̔́̌̏̒ ̠̃̌̉̎̉̆ ̎́ ̑́̈̃̉̓̉̆ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̖̓́̋̉ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ̋́̋ ̋̔̑̆̎̉̆ȟ ̝̜̐̑̏̆̒̒̉̏̎́̌̎̊̕ ̒̓̑̆̒̒ȟ ̉̎̅̆̋̒ ̜̍́̒̒ ̓̆̌́ȟ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ ̉ 
̝̔̑̏̃̆̎ ̏̂̆̄̏̚ ̖̏̌̆̒̓̆̑̉̎́ ̜̒̃̏̑̏̓̋̉ 
˚́ ̏̒̎̏̃́̎̉̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̃ ̖̄̑̔̐̐́ ̟̠̎́̂̌̅̆̎̉ ̉ ̠̋̏̎̓̑̏̌ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̝̠̐̏̌̏̇̉̓̆̌̎́ ̠̒̆̑̏̋̏̎̃̆̑̒̉ ̠̠̠̃̌̆̓̒ 
̜̎̆̈́̃̉̒̉̍̍ ́̋̓̏̑̏̍̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̔ ̖̃̏̆̎̎̏̒̌̔̇́̉̚Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠̒̆̑̏̋̏̎̃̆̑̒̉ȟ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ȟ ́̋̓̏̑̕ ̑̉̒̋́ 
 
ˏ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̘̝̔̃̆̌̉̉̌̏̒ ̘̉̒̌̏ ̑́̂̏̓ ̜̟̖̅̏̋́̈̃́̉̚ 
̠̝̒̃̈ ̍̆̇̅̔ ̟̐̆̑̒̉̒̓̉̑̔̆̊̚ ̖̌́̍̉̅̉̊̎̏̊ ̗̉̎̆̋̉̆̊̕ ̉ 
̑́̈̃̉̓̉̆̍ ̙̘̉̆̍̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ̗̒̆̑̅́ȟ ́̓̆̑̏̒̋̌̆̑̏̈́ 
̘̖̐̆̑̉̆̑̆̒̋̉̕ ̒̏̒̔̅̏̃ ̉ȟ ̋́̋ ̒̌̆̅̒̓̃̉̆ȟ ̝̉̎̒̔̌̓́ ̉ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ɍρ-4].  
ː̉̐̏̓̆̈́ ̏̂ ̗̉̎̆̋̉̏̎̎̏̊̕ ̞̓̉̏̌̏̄̉̉ ̠̐̏̑́̇̆̎̉ 
̜̖̋̏̑̏̎́̑̎ ̒̏̒̔̅̏̃ ̜̂̌́ ̜̃̒̋́̈́̎́ ̧̆̚ ̞̒̑̏̍ 7Ȣ /ÓÌÅÒ ̃ 
̘̎́́̌̆ ̙̐̑̏̌̏̄̏ ̃̆̋́ ɍυɎȢ 
ˏ ̉̒̒̌̆̅̏̃́̎̉̉ 0Ȣ 3ÁÉËËÕ ÅÔ ÁÌȢȟ ̏̐̔̂̌̉̋̏̃́̎̎̏̍ ̃ ρωψψ ̄̏̅̔ȟ 
̜̂̌̏ ̒̅̆̌́̎̏ ̐̑̆̅̐̏̌̏̇̆̎̉̆ȟ ̘̓̏ ̗̠̉̎̆̋̉̕ȟ ̠̏̂̔̒̌̏̃̌̆̎̎́ 
Chlamydia pneumoniaeȟ ̠̠̠̃̌̆̓̒ ̠̃̆̑̏̓̎̏̊ ̘̐̑̉̉̎̏̊ 
̙̘̉̆̍̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ̗̒̆̑̅́ ɍφɎȢ ˞ ̖̓̆ ̐̏̑ ̜̂̌̏ 
̏̐̔̂̌̉̋̏̃́̎̏ ̝̎̆̒̋̏̌̋̏ ̠̅̆̒̓̋̏̃ ̘̖̒̉̒̓̆̍́̓̉̆̒̋̉ ̏̂̈̏̑̏̃ȟ 
̧̠̜̖̐̏̒̃̎̎̚ ̠̃̈́̉̍̏̒̃̈̉ ̧̍́̑̋̑̏̃ Chlamydia pneumoniae ̒  
̘̒̆̑̅̆̎̏-̜̒̏̒̔̅̉̒̓̍̉ ̠̈́̂̏̌̆̃́̎̉̍̉ ɍχ-ωɎȢ ˢ̠̏̓ ̃̏ ̖̍̎̏̄̉ 
̖̑́̂̏̓́ ̠̒̏̏̂́̆̓̒̚ ̏ ̅̃̏̊̎̏̍ ̉ ̂̏̌̆̆ ̙̏̓̎̏̆̎̉̉ ̙́̎̒̏̃ 
ɉÏÄÄÓ ÒÁÔÉÏɊ ̠̑́̈̃̉̓̉ ˕ˎ˞ ̔ ̗̌̉ ̒ ̝̜̐̏̌̏̇̉̓̆̌̎̍̉ 
̧̍́̑̋̑́̍̉ ̖̘̑̏̎̉̆̒̋̏̊ ̖̌́̍̉̅̉̊̎̏̊ ̗̉̎̆̋̉̉̕ȟ ̎̏ ̞̓̉ 
̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̉ ̜̑̆̓̑̏̒̐̆̋̓̉̃̎̍̉ȟ ̌̉̂̏ 
̜̜̃̐̏̌̎̆̎̎̍̉ ̎́ ̝̙̎̆̂̏̌̏̍ ̘̉̒̌̆ ̟̎́̂̌̅̆̎̉̊ ɍχ-9].   
˜̏̒̌̆̅̎̉̆ ̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̠̃̃̉̌̉ 
̠̝̒̃̈ ̍̆̇̅̔ ̑́̈̃̉̓̉̆̍ ̖̓́̋̉ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ 
̙̎́̑̔̆̎̉̊ȟ ̋́̋ ̙̘̠̉̆̍̉̆̒̋́ ̝̂̏̌̆̈̎ ̗̒̆̑̅́ ̉ ̉̎́̑̋̓̕ 
̍̉̏̋́̑̅́ȟ ̉ ̖̌́̍̉̅̉̊̎̏̊ ̗̉̎̆̋̉̆̊̕ȟ ̏̒̏̂̆̎̎̏ 
̏̂̔̒̌̏̃̌̆̎̎̏̊ Chlamydophila pneumoniaeȢ ˏ ̓̏ ̇̆ ̠̃̑̆̍ 
̧̜̐̑̏̃̆̅̎̎̆ ̃ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̘̋̌̉̎̉̆̒̋̉̆ ̉ 
̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ 
̞̠̓̉̏̌̏̄̉ ́̓̆̑̏̒̋̌̆̑̏̈́ ̉ ̙̘̉̆̍̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ̗̒̆̑̅́ 
̠̠̠̃̌̆̓̒ ̐̏̌̉̃́̌̆̎̓̎̏̊ ̉ ̅̏ ̗̋̏̎́ ̎̆ ̏̐̑̆̅̆̌̆̎́Ȣ ˡ̜́̋̓̏̑ 
̑̉̒̋́ȟ ̓́̋̉̆ ̋́̋ ̖̠̄̉̐̆̑̏̌̆̒̓̆̑̉̎̆̍̉ȟ ̋̔̑̆̎̉̆ȟ 
̝̠́̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ȟ ̖̜̒́́̑̎̊ ̅̉́̂̆̓ ̉ 
̘̐̏̃̆̅̆̎̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ȟ ̠̠̟̠̃̌̓̒ ̙̝̌̉ ̠̔̒̌̏̃̉̍̉ȟ 
̟̒̐̏̒̏̂̒̓̃̔̉̍̉̚ ̠̟̐̑̏̃̌̆̎̉ ̠̈́̂̏̌̆̃́̎̉ ɍρπɎȢ 
ˏ̘̜̎̔̓̑̉̋̌̆̓̏̎̊ ̐́̑́̈̉̓̉̈̍ ̖̌́̍̉̅̉̊ ̍̏̇̆̓ 
̝̒̐̏̒̏̂̒̓̃̏̃́̓ ̟̑́̈̃̉̓̉ ̖̘̖̑̏̎̉̆̒̋̉ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ 
̗̐̑̏̆̒̒̏̃ȟ ̟̘̠̃̋̌́ ̘́̓̆̑̏̒̋̌̆̑̏̓̉̆̒̋̉̊ȟ ̘̆̑̆̈ ̗̟̉̎̅̔̋̉ 
̏̋̒̉̅́̈̎̏̄̏ ̒̓̑̆̒̒́ȟ ̝̜̖̒̉̄̎́̌̎ ̒̉̒̓̆̍  ̉ 
̝̐̑̏̃̏̒̐́̌̉̓̆̌̎̏̊ ̜̒̉̒̓̆̍ ɍρρɎȢ ˛̅̎́̋̏ ̅̏ ̖̒̉ ̐̏̑ ̠̎̆̒̎̏ȟ 
̠̠̠̃̌̆̓̒ ̌̉ ̅̆̊̒̓̃̉̆ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̒̆̑̏̋̏̎̃̆̑̒̉̉ ̋ 
̖̠̌́̍̉̅̉̍ ̜̎̆̈́̃̉̒̉̍̍ ́̋̓̏̑̏̍̕ ̑̉̒̋́ ̉ ̆̄̏ ̙̏̓̎̏̆̎̉̆ ̋ 

̘̅̆̍̏̄̑́̉̆̒̋̉̍̕ ̉ ̗̝̜̒̏̉́̌̎̍ ́̋̓̏̑́̍̕Ȣ 
ˏ ̞̓̏̊ ̠̒̃̈̉ ̗̝̟̆̌ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̝̃̉̌̏̒ 
̘̉̈̔̆̎̉̆ ̃̏̈̍̏̇̎̏̊ ̠̒̃̈̉ ̍̆̇̅̔ ̝̐̏̌̏̇̉̓̆̌̎̏̊ 
̒̆̑̏̋̏̎̃̆̑̒̉̆̊ ̋ Chlamydophila pneumoniae ̉ ̑̉̒̋̏̍ 
̠̑́̈̃̉̓̉ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̙̎́̑̔̆̎̉̊ ̉ ̙̘̉̆̍̉̆̒̋̏̄̏ 
̝̉̎̒̔̌̓́ ̔ ̖̃̏̆̎̎̏̒̌̔̇́̉̚Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅. 
˜̗̜̑̉̎̉̐ ̏̓̂̏̑́ ̉ ̜̂́̈̏̃̆ ̠̉̒̒̌̆̅̏̃́̎̉. 
ˑ́̎̎̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̝̐̑̏̃̏̅̉̌̏̒ ̃ ̐̆̑̉̏̅ ̒ ςπρπ ̐̏ ςπρσ 
̜̄̏̅ ̎́ ̌́̂̏̑́̓̏̑̎̏̊ ̂́̈̆ ˗̖́̈́̒̋̏̄̏ ̘̎́̔̎̏̄̏ ̗̆̎̓̑́ 
̜̖̋́̑́̎̓̉̎̎ ̉ ̜̖̈̏̏̎̏̈̎ ̗̉̎̆̋̉̊̕ ˗̏̍̉̓̆̓́ ̐̏ ̈́̉̓̆̚ 
̐̑́̃ ̐̏̓̑̆̂̉̓̆̌̆̊ ˙̉̎̉̒̓̆̑̒̓̃́ ̗̝̎́̉̏̎́̌̎̏̊ ̞̋̏̎̏̍̉̋̉ 
˝˗ ̉ ˞́̎̉̓́̑̎̏-̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̏̄̏ ̗̆̎̓̑́ ɉ˞˪ˣɊ 
˙̉̎̉̒̓̆̑̒̓̃́ ̜̏̂̏̑̏̎ ˝˗Ȣ  
˕̒̒̌̆̅̏̃́̎̉̆ ̓̉̐́ ̘̒̌̔́̊ ɂ ̝̋̏̎̓̑̏̌ ̝̐̑̏̃̏̅̉̌̏̒ ̒̑̆̅̉ 
̟̖̅̆̊̒̓̃̔̉̚ ̖̃̏̆̎̎̏̒̌̔̇́̉̚ ˏ̧̜̖̏̏̑̔̇̎̎ ˞̉̌ 
˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ ̠̅̌ ̐̑̏̃̆̑̋̉ ̜̄̉̐̏̓̆̈ ̏ ̓̏̍ȟ ̘̓̏ 
̙̙̠̐̑̆̅̆̒̓̃̏̃́̃́ ̉̌̉ ̠̓̆̋̔́̚ ̖̠̌́̍̉̅̉̊̎́ ̗̠̉̎̆̋̉̕ 
̠̠̠̃̌̆̓̒ ̜̎̆̈́̃̉̒̉̍̍ ́̋̓̏̑̏̍̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ̘̒̆̑̅̆̎̏-
̜̖̒̏̒̔̅̉̒̓ ̙̎́̑̔̆̎̉̊Ȣ ˞̂̏̑ ̘̋̌̉̎̉̆̒̋̏̄̏ ̍́̓̆̑̉́̌́ 
̠̠̏̒̔̆̒̓̃̌̌̒̚ ̎́ ̂́̈̆ ̃̏̆̎̎̏-̗̖̍̆̅̉̉̎̒̋̉ ̘̔̑̆̇̅̆̎̉̊ 
˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎Ȣ 
˕̠̒̒̌̆̅̏̃́̎̎́ ̜̃̂̏̑̋́ ̜̂̌́ ̐̑̆̅̒̓́̃̌̆̎́ ̘̍̔̇̉̎́̍̉ ̃ 
̃̏̈̑́̒̓̆ ̏̓  ρψ ̅̏ υτ ̌̆̓ ɉσφȟπ ϻ ρπȟσσɊȟ ̖̙̖̠̎́̏̅̉̃̉̒ ̎́ 
̝̅̆̊̒̓̃̉̓̆̌̎̏̊ ̃̏̆̎̎̏̊ ̒̌̔̇̂̆ ̃ ̐̆̑̉̏̅ ̠̐̑̏̃̆̅̆̎̉ 
̠̉̒̒̌̆̅̏̃́̎̉Ȣ 
˞̘̠̌̔́̍̉ ɉ̠̏̒̎̏̃̎́ ̄̑̔̐̐́ȟ n Ѐ χτɊ ̐̏̒̌̔̇̉̌̉ 
̃̏̆̎̎̏̒̌̔̇́̉̆̚ȟ ̙̠̏̂̑́̓̉̃̉̆̒ ̃ ̃̏̆̎̎̏-̘̜̃̑́̆̂̎̆ 
̘̠̔̑̆̇̅̆̎̉ȟ ̜̋̏̓̏̑̍ ̜̂̌ ̜̃̒̓́̃̌̆̎ ̅̉́̄̎̏̈ ̙̘̉̆̍̉̆̒̋̏̊ 
̂̏̌̆̈̎̉ ̗̒̆̑̅́ ̒̏̄̌́̒̎̏ ˙̆̇̅̔̎́̑̏̅̎̏̊ ̗̋̌́̒̒̉̉̋́̉̉̕ 
̂̏̌̆̈̎̆̊ ρπ ̐̆̑̆̒̍̏̓̑́ȟ ˙˗ˎ-ρπȟ ̒ ̌́̂̏̑́̓̏̑̎̏-
̝̉̎̒̓̑̔̍̆̎̓́̌̎̏̊ ̗̃̆̑̉̉̋́̉̆̊̕ ̅̉́̄̎̏̈́Ȣ 
˞̘̌̔́̉ȟ ̧̟̘̜̃̋̌̎̎̆ ̃ ̟̏̒̎̏̃̎̔ ̄̑̔̐̐̔ȟ ̎̆ ̜̅̏̌̇̎ ̜̂̌̉ 
̑́̎̆̆ ̝̉̍̆̓ ̞̐̉̈̏̅́ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ ɉI20, 
Iςρ ̐̏ ˙˗ˎ-10) . 
˘̗̉́ȟ ̧̜̏̓̎̆̒̎̎̆ ̋ ̄̑̔̐̐̆ ̠̋̏̎̓̑̏̌ ɉn = 74), 
̝̉̎̅̉̃̉̅̔́̌̎̏ ̝̐̏̅̂̉̑́̌̉̒ ̐̏ ̃̏̈̑́̒̓̎̏̍̔ ̟̒̏̏̓̃̆̓̒̓̃̉ 
(ϻ ρ ̄̏̅Ɋ ̉ ̗̝̎́̉̏̎́̌̎̏̍̔ ̒̏̒̓́̃̔ ̉̈ ̘̉̒̌́ ̟̖̅̆̊̒̓̃̔̉̚ 
̖̃̏̆̎̎̏̒̌̔̇́̉̚ȟ ̎̆ ̟̖̉̍̆̉̚ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ 
̙̎́̑̔̆̎̉̊Ȣ ˏ̜̂̏̑̋́ ̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̉̈ ̟̠̉̍̆̆̊̒̚ 
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̜̋̏̄̏̑̓ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̗̔̎̋̉̉̕ ͻsampleͻ ̒̃̏̂̏̅̎̏̄̏ 
̐́̋̆̓́ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̏̂̑́̂̏̓̋̉ ̜̖̅́̎̎ R.  
˞̘̆̑̏̌̏̄̉̆̒̋̉̆ ̠̉̒̒̌̆̅̏̃́̎̉. 
˛̗̜̂̑́̈ ̋̑̏̃̉ ̝̈́̂̉̑́̌̉̒ ̔ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ ̃ ̝̅̆̎ 
̟̘̠̃̋̌̆̎̉ ̃ ̉̒̒̌̆̅̏̃́̎̉̆ȟ ́ ̓́̋̇̆ ̃ ̗̐̑̏̆̒̒̆ ̗̋̔̑́̉̉ ɉ̎̆ 
̍̆̎̆̆ τ ̑́̈ ̈́ ̠̃̑̆̍ ̟̠̎́̂̌̅̆̎̉ɊȢ ˏ̒̆ ̗̜̏̂̑́̈ 
̝̒̆̐́̑̉̑̏̃́̌̉̒ ̎́ ̍̆̒̓̆ ̈́̂̏̑́ ̉ ̝̉̒̒̌̆̅̏̃́̌̉̒ ̃ ˞˪ˣ ̎̆ 
̐̏̈̅̎̆̆ ς ̅̎̆̊ ̏̓ ̍̏̍̆̎̓́ ̈́̂̏̑́Ȣ 
ˏ̒̆ ̗̜̏̂̑́̈ ̜̒̃̏̑̏̓̏̋ȟ ̘̜̐̏̌̔̆̎̎̆ ̏̓ ̋́̇̅̏̄̏ ̘̠̒̌̔́ ̉ 
̠̋̏̎̓̑̏̌ȟ ̝̉̒̒̌̆̅̏̃́̌̉̒ ̏̅̎̏̃̑̆̍̆̎̎̏ ̜̅́̂ ̟̘̝̉̒̋̌̉̓ 
̘̜̒̌̔́̊̎̆ ̠̏̓̋̌̏̎̆̎̉ ̓̉̓̑̏̃ ̐̑̉ ̝̉̒̐̏̌̈̏̃́̎̉̉ 
̘̜̖̑́̈̌̉̎ ̜̖̓̆̒̓̏̃ ̎́̂̏̑̏̃Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̖̌́̍̉̅̉̊̎̏̊ 
̗̉̎̆̋̉̉̕ ̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̍̆̓̏̅́ ̠̐̑̍̏̊ 
̟̗̗̉̍̍̔̎̏̌̏̑̆̒̆̎̉̉̕ ɉ˜˕ˡɊ ̒ ̝̜̐̏̌̉̋̌̏̎́̌̎̍̉ ̉ 
̝̜̍̏̎̏̋̌̏̎́̌̎̍̉ ́̎̓̉̓̆̌́̍̉Ȣ  
˕̝̠̒̐̏̌̈̏̃́̌̒ ̍̆̓̏̅ ̜̖̅̃̏̊̎ ̑́̈̃̆̅̆̎̉̊ ̜̒̃̏̑̏̓̋̉ȟ 
̘̠̎́̉̎́ ̒ ̠̑́̈̃̆̅̆̎̉ ρȡψȢ ˜̝̜̏̌̏̇̉̓̆̌̎̍̉ ̘̝̒̉̓́̌̉̒ 
̜̒̃̏̑̏̓̋̉ ̐̑̉ ̖̓̉̓̑́ Ig G ̉ A ρȡρφ ̉ ̜̙̃̆Ȣ ˞̠̆̑̏̋̏̎̃̆̑̒̉ȟ 
̟̠̐̏̅̓̃̆̑̇̅́́̚ ̖̟̌́̍̉̅̉̊̎̔ ̗̟̉̎̆̋̉̕ȟ 
̝̅̉́̄̎̏̒̓̉̑̏̃́̌́̒ ̃ ̘̒̌̔́̆ ̧̘̜̖̆̓̑̋̑́̓̎̏̄̏ ̠̎́̑́̒̓́̎̉ 
̓̉̓̑̏̃ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ ́̎̓̉̓̆̌ ɉIg G ̉ Ⱦ ̉̌̉ Ig AɊ ̃ 
̜̖̐́̑̎ ̜̖̒̃̏̑̏̓̋́Ȣ 
˛̠̐̑̆̅̆̌̆̎̉ ̉ ̋̏̅̉̑̏̃́̎̉̆. 
ˑ̠̌ ̘̠̉̈̔̆̎̉ ̗̉̎̏̑̍́̉̉̕ ̏ ̖́̋̓̏̑́̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ 
̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ȟ ̖̓́̋̉ ̋́̋ ̋̔̑̆̎̉̆ȟ 
̝̜̐̑̏̆̒̒̉̏̎́̌̎̊̕ ̒̓̑̆̒̒ȟ ̉̎̅̆̋̒ ̜̍́̒̒ ̓̆̌́ ɉ˕˙˟Ɋȟ 
̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ȟ ̝̔̑̏̃̆̎ ̏̂̆̄̏̚ ̖̏̌̆̒̓̆̑̉̎́ 
̜̒̃̏̑̏̓̋̉Ȣ  
˛̙̓̎̏̆̎̉̆ ̋ ̟̋̔̑̆̎̉ ̔ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ ̝̋̏̅̉̑̏̃́̌̏̒ 
̋́̋ Ⱥ̋̔̑̉̓Ȼȟ Ⱥ̎̆ ̋̔̑̉̓Ȼ ɉ̠̐̏̅̑́̈̔̍̆̃́ȟ ̘̓̏ ̜̜̉̒̐̓̔̆̍̊ 
̑́̎̆̆ ̎̆ ̋̔̑̉̌Ɋ ̉ Ⱥ̂̑̏̒̉̌ȻȢ 
˜̝̏̅̃̆̑̇̆̎̎̏̒̓ ̝̐̑̏̆̒̒̉̏̎́̌̎̏̍̔̕ ̒̓̑̆̒̒̔ ̘̔́̒̓̎̉̋̉ 
̠̉̒̒̌̆̅̏̃́̎̉ ̗̏̆̎̉̃́̌̉ ̐̏̒̑̆̅̒̓̃̏̍ ̠́̎̋̆̓̉̑̏̃́̎̉ ̐̏ 
̟̒̌̆̅̔̉̍̚ ̗̠̄̑́̅́̉̍ȡ Ⱥ̎̉̋̏̄̅́Ȼȟ Ⱥ̑̆̅̋̏Ȼȟ Ⱥ̉̎̏̄̅́Ȼȟ 
Ⱥ̘́̒̓̏Ȼ. 
˝̝̜̆̈̔̌̓́̓ ̠̉̈̍̆̑̆̎̉ ̑̏̒̓́ ̉ ̜̍́̒̒ ̓̆̌́ ̟̙̖̠̎́̂̌̅́̃̉̒ 

̗̌̉ ̝̝̉̒̐̏̌̈̏̃́̌̉̒ ̎́̍̉ ̠̅̌ ̧̘̑́̒̓́ ˕˙˟ȟ ̜̋̏̓̏̑̆ȟ ̃ ̟̒̃̏ 
̘̝̏̆̑̆̅ȟ ̝̝̉̒̐̏̌̈̏̃́̌̉̒ ̠̅̌ ̑́̈̂̉̃̋̉ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ 
̎́ ̋́̓̆̄̏̑̉̉ȡ Ⱥ̝̠̎̏̑̍́̌̎́ ̍́̒̒́ ̓̆̌́Ȼ ɉЃ ςυȟπ ̋̄ Ⱦ ̍2), 
Ⱥ̜̘̠̉̈̂̓̏̎́ ̍́̒̒́ ̓̆̌́Ȼ ɉςυȟπ ɂ ςωȟω ̋̄ Ⱦ ̍2Ɋ ̉ ̏̇̉̑̆̎̉̆ ɉІ 
σπȟπ ̋̄ Ⱦ ̍2). 
ˠ̘́̒̓̎̉̋̉ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̙̉̍̆̃̉̆ ̒̑̆̅̎̆̆ ̘̒̉̒̓̏̌̉̆̒̋̏̆ 
̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ ̜̙̃̆ ρτπ ̍̍ ̑̓̔̓̎̏̄̏ ̒̓̏̌̂́ȟ 
̗̝̑́̒̆̎̉̃́̌̉̒ ̋́̋ ̜̐̏̅̃̆̑̇̆̎̎̆ ̄̉̐̆̑̓̏̎̉̉Ȣ 
˜̏̑̏̄̏̃̏̆ ̘̈̎́̆̎̉̆ ̏̂̆̄̏̚ ̖̏̌̆̒̓̆̑̉̎́ ̜̒̃̏̑̏̓̋̉ ̜̂̌̏ 
̏̐̑̆̅̆̌̆̎̏ ̃ ̘̋́̆̒̓̃̆ ́̋̓̏̑́̕ ̑̉̒̋́ ̃ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ 
̑̔̋̏̃̏̅̒̓̃̏̍ ÔÈÅ .ÁÔÉÏÎÁÌ #ÈÏÌÅÓÔÅÒÏÌ %ÄÕÃÁÔÉÏÎ 0ÒÏÇÒÁÍ ˞˥ˍ 
(Adult Treatment Panel III) [12]. 
˞̘̠̓́̓̉̒̓̉̆̒̋́ ̏̂̑́̂̏̓̋́ ̜̖̅́̎̎. 
˞̘̓́̓̉̒̓̉̆̒̋̉̊ ́̎́̌̉̈ ̜̖̅́̎̎ ̜̠̠̃̐̏̌̎̌̒ ̃ ̒̃̏̂̏̅̎̏̊ 
̒̑̆̅̆ R ̃̆̑̒̉̉ σȢςȢπ ̒ ̘̄̑́̉̆̒̋̉̍̕ ̑̏̎̓̕-̞̎̅̏̍ RStudio 
̃̆̑̒̉̉ πȢωωȢττρȢ ˑ̘̆̍̏̄̑́̉̆̒̋̉̆̕ ̐̏̋́̈́̓̆̌̉ ̃ ̏̒̎̏̃̎̏̊ ̉ 
̝̋̏̎̓̑̏̌̎̏̊ ̖̄̑̔̐̐́ ̝̒̑́̃̎̉̃́̌̉̒ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̓̆̒̓́ 
˙́-̋˚̆̍́̑́ ̠̅̌ ̜̠̠̃̃̌̆̎̉ ̜̖̃̏̈̍̏̇̎ ̋̏̎̏̔̎̅̆̑̏̃̕Ȣ  
ˑ̠̌ ̠̒̑́̃̎̆̎̉ ̠̒̃̈̉ ̍̆̇̅̔ ̖̉̒̏̅̏̍ ɉ̑́̈̃̉̓̉̆ ˕ˎ˞ ̉ ̜̖̉̎ 
̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̙̎́̑̔̆̎̉̊Ɋ ̉ ̅̑̔̄̉̍̉ ́̋̓̏̑́̍̉̕ 
̑̉̒̋́ ɉ̗̝̉̎̉̉̑̏̃́̎̎̏̒̓̕ ̖̌́̍̉̅̉̏̈̏̍ȟ ̘̅̆̍̏̄̑́̉̆̒̋̉̆̕ 
̐̏̋́̈́̓̆̌̉ȟ ̘̐̏̃̆̅̆̎̆̒̋̉̆ ̜́̋̓̏̑̕ȟ ̖̘̂̉̏̉̍̉̆̒̋̉̆ 
̙̠̎́̑̔̆̎̉Ɋ ̝̝̉̒̐̏̌̈̏̃́̌́̒ ̠̍̎̏̇̆̒̓̃̆̎̎́ ̘̠̌̏̄̉̒̓̉̆̒̋́ 
̠̑̆̄̑̆̒̒̉Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̖̉ ̏̂̒̔̇̅̆̎̉̆ 
ˏ̒ ̆̄̏ ̃ ̉̒̒̌̆̅̏̃́̎̉̉ ̠̐̑̉̎̌̏ ̘̔́̒̓̉̆ ρτψ ̗̐́̉̆̎̓̏̃ ɉχτ ɂ 
̠̏̒̎̏̃̎́ ̄̑̔̐̐́ ̉ χτ ɂ ̋̏̎̓̑̏̌̉Ɋ ̃ ̃̏̈̑́̒̓̆ ̏̓ ρψ ̅̏ υτ 
̌̆̓ȟ ̜̋̏̓̏̑̆ ̜̂̌̉ ̜̏̂̒̌̆̅̏̃́̎ ̠̅̌ ̜̠̠̃̃̌̆̎̉ ̜̖̃̏̈̍̏̇̎ 
̗̗́̒̒̏̉́̉̊ ̍̆̇̅̔ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̒̆̑̏̋̏̎̃̆̑̒̉̆̊ ̋ 
̖̠̌́̍̉̅̉̍ȟ ̜̖̌̉̐̉̅̎ ̙̎́̑̔̆̎̉̊ ̃ ̜̒̃̏̑̏̓̋̆ ̉ ̑́̈̃̉̓̉̆̍ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ɉ̖̉̒̏̅ɊȢ ˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̖̃̒̆ 
̘̔́̒̓̎̉̋̏̃ ̒̏̒̓́̃̉̌ σφȟρυ ̌̆̓ ɉ̒̓́̎̅́̑̓̎̏̆ ̏̓̋̌̏̎̆̎̉̆ ɀ 
9,83). 
˞̝̠̑́̃̎̉̓̆̌̎́ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̘̖̅̆̍̏̄̑́̉̆̒̋̉̕ 
̐̏̋́̈́̓̆̌̆̊ ̃ ̄̑̔̐̐̆ ̗̐́̉̆̎̓̏̃ ̉ ̋̏̎̓̑̏̌̆ ̐̑̉̃̆̅̆̎́ ̃ 
̗̓́̂̌̉̆ ρȢ  

 
˟̗́̂̌̉́ ρ ɂ ˑ ̘̆̍̏̄̑́̉̆̒̋̉̆̕ ̐̏̋́̈́̓̆̌̉ ̠̗̐̏̐̔̌̉̉ ɉ̝̄̆̎̆̑́̌̎̏̊ ̒̏̃̏̋̔̐̎̏̒̓̉Ɋ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ 

ˢ́̑́̋̓̆̑̉̒̓̉̋́ ˞̘̌̔́̉  
(n = 74) 

˗̏̎̓̑̏̌̉  
(n = 74) 

p* 

ˏ̏̈̑́̒̓ ɉ̒̑̆̅̎̆̆ ̘̉̒̌̏ ̌̆̓ ϻ 
̒̓́̎̅́̑̓̎̏̆ ̏̓̋̌̏̎̆̎̉̆Ɋ 

36,0 ϻ ρπȟσσ 36,27 ϻ ωȟσψ NA** 

˚̗̝̝́̉̏̎́̌̎̏̒̓ 
˗̖́̈́ 
˝̔̒̒̋̉̊ 
ˠ̊̄̔̑ 
˟́̓́̑̉̎ 
ˠ̗̋̑́̉̎̆ 

 
56 (75,68%) 
14 (18,92%) 
2 (2,70%) 
1 (1,35%) 
1 (1,35%) 

 
45 (60,81%) 
25 (33,78%) 

0 (0%) 
1 (1,35%) 
3 (4,05%) 

NA 

ː̑̔̐̐́ 
A 
B 

 
13 (17,57%) 
61 (82,43%) 

 
16 (21,62%) 
58 (78,38%) 

0,6892 

˞̜̆̍̆̊̎̊ ̒̓́̓̔̒ 
˓̆̎́̓ 
ˢ̏̌̏̒̓ 

 
69 (93,24%) 
5 (6,78%) 

 
60 (81,08) 
14 (18,92) 

0,03887 

* - ̔ ̝̑̏̃̆̎ ̘̑́̒̒̉̓́̎ ̃ ̓̆̒̓̆ ˙́̋-˚̆̍́̑́ 
** NA ɀ ̎ ̆̐̑̉̍̆̎̉̍̏ 
 
ˠ̘̜̠̉̓̃́ ̃̏̈̍̏̇̎̏̆ ̎̆̄́̓̉̃̎̏̆ ̠̃̌̉̎̉̆ ̔̒̌̏̃̉̊ ̜̒̌̔̇̂ 
̎́ ̠̒̏̒̓̏̎̉̆ ̘̒̆̑̅̆̎̏-̒̏̒̔̅̉̒̓̏̊ ̜̒̉̒̓̆̍ȟ ̘̒̌̔́̉ ̉ 
̋̏̎̓̑̏̌̉ ̜̂̌̉ ̜̐̏̅̏̂̑́̎ ̓́̋̉̍ ̏̂̑́̈̏̍ȟ ̘̜̓̏̂ ̎̆ ̜̂̌̏ 
̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̜̖̈̎́̉̍ ̘̑́̈̌̉̉̊ ̃ ̃̏̆̎̎̏̍ ̒̓́̓̔̒̆ 
ɉ̄̑̔̐̐́ A ɀ ̃̏̆̎̎̏̒̌̔̇́̉̆̚ ̘̒̑̏̎̏̊ ̜̒̌̔̇̂ȟ ̜̋̔̑̒́̎̓ 
̃̏̆̎̎̏-̘̜̖̔̆̂̎ ̈́̃̆̅̆̎̉̊Ƞ ̄̑̔̐̐́ B ɂ ̃̏̆̎̎̏̒̌̔̇́̉̆̚ 
̋́̅̑́ȡ ̠̑̅̏̃̏̊ ̉ ̒̆̑̇́̎̓̒̋̉̊ ̒̏̒̓́̃ȟ ̗̜̏̉̆̑̕ɊȢ 

˞̑̆̅̉ ̘̒̌̔́̆̃ ̉̈ ̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐ ɉ̗̜̐́̉̆̎̓Ɋ ̜̂̌̏ 
̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏ ̝̙̂̏̌̆ ̜̖̇̆̎́̓ȟ ̎̆̇̆̌̉ ̃ ̄̑̔̐̐̆ 
̋̏̎̓̑̏̌̆̊Ȣ 
ˏ ̗̓́̂̌̉̆ ς ̜̐̏̋́̈́̎ ̝̜̑̆̈̔̌̓́̓ ̘̖̒̆̑̏̌̏̄̉̆̒̋̉ 
̉̒̒̌̆̅̏̃́̎̉̊ ̜̒̃̏̑̏̓̋̉ ̎́ ̖̜̐̑̏̓̉̃̏̌́̍̉̅̉̊̎̆ ́̎̓̉̓̆̌́ 
(IgA ̉  IgG). 
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˟̗́̂̌̉́ ς ɂ ̋ ̝̜̆̈̔̌̓́̓ ̘̖̒̆̑̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̎́ ̖̌́̍̉̅̉̉ ̃ ̠̗̐̏̐̔̌̉̉ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ 

˝̝̆̈̔̌̓́̓ ˞̘̌̔́̉ 
(n = 74) 

˗̏̎̓̑̏̌̉ 
(n = 74) 

˟̜̉̓̑ IgG ̋  Chl. pneumoniae 
 
1:8 

 
 
 

21 (28,38%) 

 
 
 

20 (27,03%) 

1:16 7 (9,46%) 2 (2,70%) 

1:32 13 (17,57%) 12 (16,22%) 

1:64 11 (14,86%) 13 (17,57%) 

1:128 10 (13,51%) 14 (18,92%) 

1:256 8 (10,81%) 9 (12,16%) 

1:512 2 (2,70%) 2 (2,70%) 

І 1:1024 2 (2,70%) 2 (2,70%) 

˟̜̉̓̑ IgA ̋  Chl. pneumoniae 
 
1:8 

 
 
 

30 (40,54%) 

 
 
 

38 (51,35%) 

1:16 10 (13,51%) 16 (21,62%) 

1:32 7 (9,46%) 11 (14,86%) 

1:64 13 (17,57%) 6 (8,11%) 

І ρȡρςψ 14 (18,92%) 3 (4,05%) 

 
˜̑̉ ̗̉̎̓̆̑̐̑̆̓́̉̉ ̝̑̆̈̔̌̓́̓̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̓̉̓̑ 
̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ ́̎̓̉̓̆̌ ̋̌́̒̒́ IgG ̜̙̃̆ ρȡρςψ ̉ 
̋̌́̒̒́ IgA ̜̙̃̆ ρȡφτ ̗̠̑́̒̆̎̉̃́̌̒ ̋́̋ ̜̃̒̏̋̉̊Ȣ ˕̈ ̘̉̒̌́ χτ 
̟̙̖̠̎́̂̌̅́̃̉̒ ̗̐́̉̆̎̓̏̃ ρς ɉρφȟςςϷɊ ̉̍̆̌̉ ̜̃̒̏̋̉̆ 
̜̓̉̓̑ IgGȟ ́ ςχ ɉσφȟτωϷɊ - IgA. 
ː̜̑̔̐̐ ̘̒̌̔́̆̃ ̉ ̋̏̎̓̑̏̌̆̊ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏ ̎̆ ̎̆ 
̘̝̑́̈̌̉́̌̉̒ ̐̏ ̠̔̑̏̃̎̍ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ IgG (t = -0,34, 
p Ѐ πȟχσςτɊȟ ̏̅̎́̋̏ ̝̔̑̏̃̆̎ IgA ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̜̂̌ 
̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏ ̜̙̃̆ ɉt = 3,44, p = 0,0008). 
˚̉ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ȟ ̎̉ ̃ ̄̑̔̐̐̆ ̋̏̎̓̑̏̌̆̊ ̎̆ ̜̂̌̏ 
̜̠̃̃̌̆̎̏ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̊ ̠̒̃̈̉ ̍̆̇̅̔ ̃̏̈̑́̒̓̏̍ 
̗̐́̉̆̎̓̏̃ ̉ ̎́̑́̒̓́̎̉̆̍ ̔̑̏̃̎̆̊ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ 
́̎̓̉̓̆̌ ̋̌́̒̒̏̃ IgG (p Ѐ πȟχψσρ ̠̅̌ ̘̒̌̔́̆̃ ̉ p Ѐ πȟσωψχ ̠̅̌ 
̋̏̎̓̑̏̌̆̊Ɋ ̉ IgA (p Ѐ πȟπχυς ̉ p = 0,0υχυȟ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏ɊȢ 
ˑ̠̌ ̗̏̆̎̋̉ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ 
̜̍ ̐̑̏̃̆̌̉ ̝̜̐̏̌̉̎̏̍̉́̌̎̊ ̘̌̏̄̉̒̓̉̆̒̋̉̊ 
̜̑̆̄̑̆̒̒̉̏̎̎̊ ́̎́̌̉̈ ̃ ̒̑̆̅̆ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̏̂̑́̂̏̓̋̉ 
̜̖̅́̎̎ R ̃̆̑̒̉̉ σȢςȢςȢ ˏ ̘̋́̆̒̓̃̆ ̛̠̠̟̖̏̂̒̎̉̚ ̜̖̐̆̑̆̍̆̎̎ 
̜̂̌̉ ̜̐̑̆̅̒̓́̃̌̆̎ ̃̏̈̑́̒̓ȟ ̜̃̏̆̎̎̊ ̒̓́̓̔̒ ɉ̄̑̔̐̐́ ! ɀ 
̃̏̆̎̎̏̒̌̔̇́̉̆̚ ̘̒̑̏̎̏̊ ̜̒̌̔̇̂ȟ ̜̋̔̑̒́̎̓ ̃̏̆̎̎̏-

̘̜̖̔̆̂̎ ̈́̃̆̅̆̎̉̊Ƞ ̄̑̔̐̐́ " ɂ ̃̏̆̎̎̏̒̌̔̇́̉̆̚ ̋́̅̑́Ɋȟ 
̜̒̆̍̆̊̎̊ ̒̓́̓̔̒ȟ ̜̓̉̓̑ )Ç' ̉ )Ç!ȟ ̖̠̄̉̐̆̑̏̌̆̒̓̆̑̉̎̆̍̉ȟ 
̒̓̑̆̒̒ȟ ̘̒̉̒̓̏̌̉̆̒̋̏̆ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ȟ ̉̎̅̆̋̒ ̜̍́̒̒ 
̓̆̌́ȟ ̙̏̓̎̏̆̎̉̆ ̋ ̟̋̔̑̆̎̉Ȣ 
˜̏̅̂̏̑ ̍̏̅̆̌̉ ̒ ̝̜̏̐̓̉̍́̌̎̍ ̘̋̏̌̉̆̒̓̃̏̍ ̐̑̆̅̉̋̓̏̑̏̃ 
̜̠̠̃̐̏̌̎̌̒ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̗̔̎̋̉̉̕ ͻÓÔÅÐͻ ̜̒̑̆̅ 2Ȣ 
ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̘̜̈̎́̉̍̍̉ ́̋̓̏̑́̍̉̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ̔ ̖̃̏̆̎̎̏̒̌̔̇́̉̚ ̠̝̃̉̌̉̒ ̃̏̈̑́̒̓ 
̙̒̓́̑̆ τπ ̌̆̓ȟ ́̋̓̉̃̎̏̆ ̋̔̑̆̎̉̆ȟ ̖̠̄̉̐̆̑̏̌̆̒̓̆̑̉̎̆̍̉ȟ 
̜̘̠̉̈̂̓̏̎́ ̍́̒̒́ ̓̆̌́ ̉̌̉ ̏̇̉̑̆̎̉̆ ̉ ̜̙̜̐̏̃̆̎̎̆ ̜̓̉̓̑ 
̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ ́̎̓̉̓̆̌Ȣ 
ˠ ̗̐́̉̆̎̓́ τσ ̌̆̓ ̒ ̘̒̏̆̓́̎̉̆̍ ̖̃̒̆ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ɉρ 
̘̒̌̔́̊Ɋ ̠̑́̈̃̉̌̒ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́Ȣ 
˟́̋̇̆ ̔ ρ ̗̐́̉̆̎̓́ τφ ̌̆̓  ̒ ̘̒̏̆̓́̎̉̆̍ ̗̜̖̎̆̉̎̆̋̉̏̎̎̕ 
́̋̓̏̑̏̃̕ ̑̉̒̋́ȟ ̎̏ ̎̉̈̋̉̍̉ ̓̉̓̑́̍̉ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ 
́̎̓̉̓̆̌ ɉIgG = 1:64, IgA Ѐ ρȡσςɊ ̠̑́̈̃̉̌̒ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́Ȣ 
˜̜̙̏̃̆̎̉̆ ̓̉̓̑́ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ IgA ̍̏̇̆̓ ̝̒̌̔̇̉̓ 
̜̎̆̈́̃̉̒̉̍̍ ̐̑̆̅̉̋̓̏̑̏̍ ̠̑́̈̃̉̓̉ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ ɉp 
Ѐ πȟπππρτφ ̠̅̌ ̓̉̓̑́ ρȡφτ ̉ ̜̙̃̆ȟ ̑̉̒̔̎̏̋ ρɊ. 

 

 
˝̉̒̔̎̏̋ ρ ɂ ̋ ̠̆̄̑̆̒̒̉̏̎̎́ ̝̍̏̅̆̌ ̠̠̃̌̉̎̉ ̓̉̓̑̏̃ ̖̜̖̐̑̏̓̉̃̏̌́̍̉̅̉̊̎ IgG ̉  IgA ̎ ́ ̑́̈̃̉̓̉̆ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ 

 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̎́ ̑̆̐̑̆̈̆̎̓́̓̉̃̎̏̊ ̜̃̂̏̑̋̆ ̜̍ ̐̏̋́̈́̌̉ ̠̃̌̉̎̉̆ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̒̆̑̏̋̏̎̃̆̑̒̉̉ ̋ Chlamydia 
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pneumoniae ̎́ ̑́̈̃̉̓̉̆ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̙̎́̑̔̆̎̉̊ ̉ 
̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́Ȣ  
˚́ ̏̒̎̏̃́̎̉̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̃ ̖̄̑̔̐̐́ ̟̠̎́̂̌̅̆̎̉ ̉ 

̠̋̏̎̓̑̏̌ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̝̠̐̏̌̏̇̉̓̆̌̎́ ̠̒̆̑̏̋̏̎̃̆̑̒̉ 
̠̠̠̃̌̆̓̒ ̜̎̆̈́̃̉̒̉̍̍ ́̋̓̏̑̏̍̕ ̑̉̒̋́Ȣ  
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SEROCONVERSION TO CHLAMYDOPHILA PNEUMONIAE AS A FACTOR OF RISK OF THE  MYOCARDIAL INFARCTION  
DEVELOPMENT IN A MILITARY PERSONNEL 

 
Resume: It was studied the influence of a positive seroconversion to Chlamydophila pneumoniae on development of cardiovascular violations 
and a myocardial infarction in military personnel with coronary heart disease  (n = 74). Besides, the influence on development of a 
myocardial infarction of such risk factors as smoking, a professional stress, a body mass index, arterial pressure and level of the general 
cholesterol of serum were studied. 
On the basis of researches in groups of supervision and control it was established that the positive serokonversion is an independent risk 
factor of development of a myocardial infarction in the military personnel. 
Keywords : seroconversion, myocardial infarction, risk factors 
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˚Ȣ˒Ȣ ˍ˖ˑˍ˝ːˍ˘˕˒ˏˍȟ ˍȢ˗Ȣ ˙ˍˢ˙ˠˑ˛ˏˍȟ ˍȢ˟Ȣ ˗ˠˑˍ˞ˎˍ˒ˏȟ ˍȢ˟Ȣ ˍˎ˒˚˛ˏˍȟ ːȢ˗Ȣ ˕˞˗ˍ˗˛ˏˍȟ ˍȢ˟Ȣ ˞˨ˑ˨˗ˎˍ˒ˏˍȟ  

ːȢ˞Ȣ ˟˫˟˒ˎˍ˒ˏˍȟ ˗Ȣˍ. ˒ ˚ˑ˨ˎˍ˒ˏˍȟ ˙Ȣ˟. ̃ ˍ˔˨˘˛ˏˍȟ ˔ȢˍȢ ˠ˥ˠ˔˛ˏˍ  
˗́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̉ ̜̑̆̈̉̅̆̎̓̔̑ ̐̏ ̓̆̑́̐̉̉ Τφ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ  

ː̏̑̏̅̒̋̏̊ ˗̘́̑̅̉̏̌̏̄̉̆̒̋̉̊ ˣ̆̎̓̑ȟ ̄Ȣˍ̜̌̍́̓ 
 

˛ˣ˒˚˗ˍ ˞˒˝ˑ˒ˤ˚˛˖ ˚˒ˑ˛˞˟ˍ˟˛ˤ˚˛˞˟˕ ˜˛˞˘˒ ˝˒ˏˍ˞˗ˠ˘ˬ˝˕˔ˍˣ˕˕ ˙˕˛˗ˍ˝ˑˍ  
 

˝́̂̏̓́ ̠̐̏̒̃̆̎́̚ ̑́̎̎̆̍̔ ̜̠̟̃̃̌̆̎̉ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̔ ϊτ ̝̜̖̂̏̌̎ ̐̏̒̌̆ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ ̍̉̏̋́̑̅́ ɉ̒̓̆̎̓̉̑̏̃́̎̉̆ 
̜̖̋̏̑̏̎́̑̎ ́̑̓̆̑̉̊ ̉ ́̏̑̓̏̋̏̑̏̎́̑̎̏̆ ̙̔̎̓̉̑̏̃́̎̉̆Ɋ ̃ ̠̒̃̈̉ ̒ ̜̏̒̓̑̍ ̜̋̏̑̏̎́̑̎̍ ̒̉̎̅̑̏̍̏̍ ̉ ̉̎́̑̋̓̏̍̕ ̍̉̏̋́̑̅́Ȣ 
˜̑̏̉̈̃̆̅̆̎́ ̠̋̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́ ̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̗̐́̉̆̎̓̏̃ ̒ ̝̟̐̏̍̏̚ ̗̋̌́̒̒̉̉̋́̉̉̕ ˚̝̟-˖̏̑̋̒̋̏̊ ˍ̗̗̒̒̏̉́̉̉ 
̗̒̆̑̅́ȟ ̞̖̏̋́̑̅̉̏̄̑́̉̉̕ȟ ̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̉̕ȟ ϊ-̍̉̎̔̓̎̏̄̏ ̓̆̒̓́ - ̖̝̜̏̅̂ȟ ̠̏̐̑̆̅̆̌̆̎̉ ̔̑̏̃̎̆̊ ̗̘̋́̑̅̉̏̒̐̆̉̉̆̒̋̏̄̏̕ ̍́̑̋̆̑́ ɀ 
̓̑̏̐̏̎̉̎́ȟ ̍́̑̋̆̑́ ̠̃̏̒̐́̌̆̎̉ ɀ ̜̘̝̃̒̏̋̏̔̃̒̓̃̉̓̆̌̎̏̄̏ ˞-̑̆́̋̓̉̃̎̏̄̏ ̂̆̌̋́ ̉ N-̝̓̆̑̍̉̎́̌̎̏̄̏ ̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̏̄̏ ̐̆̐̓̉̅́ ɀ 
NT-proBNPȢ ˠ̜̒̓́̎̏̃̌̆̎ ̜̓̆̒̎̆ ̠̗̜̋̏̑̑̆̌̉̏̎̎̆ ̠̃̈́̉̍̏̒̃̈̉ ̍́̑̋̆̑́ ̝̍̉̏̋́̑̅̉́̌̎̏̄̏ ̠̃̏̒̐́̌̆̎̉ ̜̘̝̃̒̏̋̏̔̃̒̓̃̉̓̆̌̎̏̄̏ ˞˝ˎȟ 
NT-proBNP ̒  ̠̉̈̍̆̎̆̎̉̍̉ ̘̒̉̒̓̏̌̉̆̒̋̏̊ ̗̔̎̋̉̉̕ ̍̉̏̋́̑̅́ ̉ ̗̐̑̏̆̒̒́̍̉ ́̅́̐̓̉̃̎̏̄̏ ̠̑̆̍̏̅̆̌̉̑̏̃́̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘̠̒̆̑̅̆̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ȟ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉ȟ ̜̃̒̏̋̏-̘̝̜̔̃̒̓̃̉̓̆̌̎̊ ˞˝ˎȟ N-̝̜̓̆̑̍̉̎́̌̎̊ 
̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̉̊ ̐̆̐̓̉̅Ȣ 
 
ˏ̃̆̅̆̎̉̆Ȣ      
ˢ̘̠̑̏̎̉̆̒̋́ ̘̠̒̆̑̅̆̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ ɉˢ˞˚Ɋ ̠̠̠̃̌̆̓̒ 
̏̅̎̉̍ ̉̈ ̜̖̒́̍ ̠̜̖̓̇̆̌ ̉ ̘̐̑̏̄̎̏̒̓̉̆̒̋̉ 
̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̏̒̌̏̇̎̆̎̉̊ ̈́̂̏̌̆̃́̎̉̊ ̘̒̆̑̅̆̎̏-
̒̏̒̔̅̉̒̓̏̊ ̜̒̉̒̓̆̍Ȣ ˜̝̑̉̂̌̉̈̉̓̆̌̎̏ ρɀςϷ ̃̈̑̏̒̌̏̊ 

̠̗̐̏̐̔̌̉̉ ̃ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ ̟̉̍̆̓ ˢ˞˚ȟ ̒ ̐̑̆̏̂̌́̅́̎̉̆̍ 
̑̉̒̋́ ЄρπϷ ̒̑̆̅̉ ̗̐́̉̆̎̓̏̃ ̃ ̃̏̈̑́̒̓̆ ̙̒̓́̑̆ χπ ̌̆̓ ɍ1]. 
˕̙̘̠̆̍̉̆̒̋́ ̝̂̏̌̆̈̎ ̗̒̆̑̅́ ɉ˕ˎ˞Ɋ ̠̠̠̃̌̆̓̒ ̘̐̑̉̉̎̏̊ ̐̑̉-
̝̂̌̉̈̉̓̆̌̎̏ ςȾσ ̘̒̌̔́̆̃ ̘̒̉̒̓̏̌̉̆̒̋̏̊ ˞˚Ȣ ˠ ̗̐́̉̆̎̓̏̃ ̒ 
̘̒̉̒̓̏̌̉̆̒̋̏̊ ̗̅̉̒̔̎̋̉̆̊̕ ˘˓ ̐̏̒̌̆ ̐̆̑̆̎̆̒̆̎̎̏̄̏ 
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̠̐̏̃̑̆̇̅̆̎̉ ̗̒̆̑̅́ ɉ̃ ̓̏̍ ̘̉̒̌̆ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́Ɋȟ 
̖̠̐̑̏̉̒̏̅̓ ̜̅̆̈́̅́̐̓̉̃̎̆ ̠̉̈̍̆̎̆̎̉ ̃ ̖̙̖̠̒̏̑́̎̉̃̉̒ 
̗̖̋́̑̅̉̏̍̉̏̉̓́ ̉ ̘̃̎̆̋̌̆̓̏̎̏̍ ̍́̓̑̉̋̒̆ȟ ̃̆̅̔̉̆̚ ̋ 
̘̐́̓̏̌̏̄̉̆̒̋̏̍̔ ̟̑̆̍̏̅̆̌̉̑̏̃́̎̉ ̘̇̆̌̔̅̏̋́ ̃̒̌̆̅̒̓̃̉̆ 
̙̠̑́̒̉̑̆̎̉ ̜̋́̍̆̑ ̉ ̙̠̎́̑̔̆̎̉ ̒̏̋̑́̓̉̍̏̒̓̉ȟ ̏̅̎̉̍ ̉̈ 
̜̖̋̏̓̏̑ ̠̠̠̃̌̆̓̒ ̒̎̉̇̆̎̉̆ ˡˏ ɍ2,ɎȢ ˚̘̟̆̌̆̆̎̎̔ 
̘̟̒̉̒̓̏̌̉̆̒̋̔ ̗̟̅̉̒̔̎̋̉̕ ̖́̑́̋̓̆̑̉̈̔̆̓ ̐̑̏̄̑̆̒-
̒̉̑̏̃́̎̉̆ ̖̙̠̔̔̅̆̎̉ ̒̉̍̐̓̏̍̏̃ ̒̏ ̃̑̆̍̆̎̆̍ȟ ̠̠̑́̒̓̇̆̎̉ 
̐̏̌̏̒̓̉ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́ ̉ ̐́̅̆̎̉̆ ˡˏȟ ̖̠̏̓ ̘̝̉̈̎́́̌̎̏ 
̗̐́̉̆̎̓ ̍̏̇̆̓ ̜̝̂̓ ̜̂̆̒̒̉̍̐̓̏̍̎̍Ȣ ˗ ̜̏̐̉̒́̎̎̍ 
̠̠̃̌̆̎̉̍ ̃̆̅̔̓ ς ̖̍̆́̎̉̈̍́Ȣ ˜̜̆̑̃̊ ̉̈ ̖̎̉ ɀ ̝̙̅́̌̎̆̊̉̆ 
̜̠̒̏̂̓̉ȟ ̃̆̅̔̉̆̚ ̋ ̝̅̏̐̏̌̎̉̓̆̌̎̏̊ ̄̉̂̆̌̉ 
̗̋́̑̅̉̏̍̉̏̉̓̏̃ ɉ̜̐̏̃̓̏̑̎̊ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ɊȢ ˑ̑̔̄̏̊ ɀ 
̜̒̉̒̓̆̍̎̊ ̏̓̃̆̓ȟ ̜̈́̐̔̆̎̎̊̚ ̒̎̉̇̆̎̉̆̍ ̘̒̉̒̓̏̌̉̆̒̋̏̊ 
̗̔̎̋̉̉̕ȟ ̃ ̘́̒̓̎̏̒̓̉ ̝̎̆̊̑̏̄̔̍̏̑́̌̎̏̊ ̗́̋̓̉̃́̉̆̊ [3]. 
˗ ̟̒̏̇́̌̆̎̉ȟ ̃ ̙̎́̆̊ ̒̓̑́̎̆ȟ ̋̑́̊̎̆ ̑̆̅̋̏ ̟̅̉́̄̎̏̒̓̉̑̔̓ 
ˢ˞˚ ̎́ ̘̝̎́́̌̎̏̊ ̒̓́̅̉̉ȟ ̘̓̏ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏̂ 
̏̓̒̔̓̒̓̃̉̉ ̘̖̆̓̋̉ ̋̑̉̓̆̑̉̆̃ ̅̉́̄̎̏̒̓̉̋̉ ˢ˞˚ ̃ ̜̒́̍̊ 
̑́̎̎̉̊ ̐̆̑̉̏̅ ̆̆ ̠̑́̈̃̉̓̉Ȣ   
ˣ̝̆̌ȡ ˗̠̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̔ 
̝̜̖̂̏̌̎ ̒ ̜̏̒̓̑̍ ̜̋̏̑̏̎́̑̎̍ ̒̉̎̅̑̏̍̏̍ ɉ˛˗˞Ɋȟ 
̙̖̐̆̑̆̎̆̒̉ ̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́Ȣ 
˙́̓̆̑̉́̌ ̜ ̉ ̜̍̆̓̏̅ȡ ˚́̍̉ ̏̂̒̌̆̅̏̃́̎̏ φπ ̗̐́̉̆̎̓̏̃ȟ 
̜̖̄̏̒̐̉̓́̌̉̈̉̑̏̃́̎̎ ̃ ː̏̑̏̅̒̋̏̊ ˗̘́̑̅̉̏̌̏̄̉̆̒̋̉̊ 
ˣ̆̎̓̑ ̄Ȣ ˍ̜̌̍́̓ ̃ ̍́̑̓̆ ςπρυ ̄Ȣ ̒ ̅̉́̄̎̏̈̏̍ȡ ˛˗˞ ̉ 
̉̎́̑̋̓̏̍̕ ̍̉̏̋́̑̅́ȟ ̙̖̐̆̑̆̎̆̒̉ ̐̏ ̞̓̏̍̔ ̐̏̃̏̅̔ 
̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́ ɉ̒̓̆̎̓̉̑̏̃́̎̉̆ ̜̖̋̏̑̏̎́̑̎ 
́̑̓̆̑̉̊ ̉ ́̏̑̓̏-̋̏̑̏̎́̑̎̏̆ ̙̔̎̓̉̑̏̃́̎̉̆ ɀ ˍ˗˥ɊȢ ˞̑̆̅̉ 
̗̐́̉̆̎̓̏̃ ̜̂̌̏ υτ ̘̍̔̇̉̎ ̉ φ ̇̆̎̉̎̚Ȣ ˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ 
̒̏̒̓́̃̉̌ υσȟσϻπȟω ̌̆̓ ̂̆̈ ̄̆̎̅̆̑̎̏̊ ̘̒̓́̓̉̒̓̉̆̒̋̏̊ 
̗̜̑́̈̎̉Ȣ ˏ ̉̒̒̌̆̅̏̃́̎̉̆ ̎̆ ̟̘̝̃̋̌́̌̉̒ ̗̜̐́̉̆̎̓ȟ 
̟̉̍̆̉̆̚ ̙̠̎́̑̔̆̎̉ ̑̉̓̍́ ̗̒̆̑̅́ ̉ ̐̑̏̃̏̅̉̍̏̒̓̉ȟ 
̙̐̆̑̆̎̆̒̉̆ ̃ ́̎́̍̎̆̈̆ ̉̎́̑̋̓̕ ̍̉̏̋́̑̅́ȟ ̐̑̉̈̎́̋̉ 
̠̑̆̍̏̅̆̌̉̑̏̃́̎̉ ̍̉̏̋́̑̅́ ̐̏ ̜̅́̎̎̍ 
̞̖̘̏̋́̑̅̉̏̄̑́̉̆̒̋̏̄̏̕ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ́ ̓́̋̇̆ ̗̌̉́ȟ 
̜̋̏̓̏̑̍ ̑́̎̆̆ ̔̇̆ ̝̐̑̏̃̏̅̉̌̏̒ ̒̓̆̎̓̉̑̏̃́̎̉̆ 
̜̖̋̏̑̏̎́̑̎ ́̑̓̆̑̉̊ ̉̌̉ ̗̠̏̐̆̑́̉ ˍ˗˥Ȣ 
˗̝̟̏̎̓̑̏̌̎̔ ̄̑̔̐̐̔ ̒̏̒̓́̃̉̌̉ ̜̒̏̐̏̒̓́̃̉̍̆ ̐̏ ̃̏̈̑́̒̓̔ ̉ 
̐̏̌̔ ςπ ̘̆̌̏̃̆̋ ̂̆̈ ̘̖́̎́̍̎̆̒̓̉̆̒̋̉ ̉ ̝̜̖̉̎̒̓̑̔̍̆̎̓́̌̎ 
̝̅̏̋́̈́̓̆̌̒̓̃ ̘̠̎́̌̉̉ ̔ ̖̎̉ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ 
̈́̂̏̌̆̃́̎̉̊Ȣ   
˝̠̗̠̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́ ̜̂̌́ ̜̃̐̏̌̎̆̎́ ̔ ̖̃̒̆ φπ 
̜̖̏̂̒̌̆̅̏̃́̎̎ȡ ̔ τς ̝̜̖̂̏̌̎ ɉχπϷɊ ɀ ̘̠̑̆̒̋̏̇̎́ 
̠̂́̌̌̏̎̎́ ́̎̄̉̏̐̌́̒̓̉̋́ ̒̏ ̒̓̆̎̓̉̑̏̃́̎̉̆̍ȟ ̔ ρψ 
̗̐́̉̆̎̓̏̃ ɉσπϷɊ ɀ ́ ̏̑̓̏̋̏̑̏̎́̑̎̏̆ ̙̔̎̓̉̑̏̃́̎̉̆Ȣ 
˛̂̒̌̆̅̏̃́̎̉̆ ̗̐́̉̆̎̓̏̃ ̟̘̃̋̌́̌̏ȡ ̘̟̋̌̉̎̉̆̒̋̔ ̗̏̆̎̋̔ 
̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̐̏ ̗̋̌́̒̒̉̉̋́̉̉̕ ˚̝̟-
˖̏̑̋̒̋̏̊ ˍ̗̗̒̒̏̉́̉̉ ˞̗̆̑̅́ ɉNYHAɊȟ ̗̟̑̆̄̉̒̓̑́̉ ˪˗ː ̃ 
̅̉̎́̍̉̋̆ȟ ˪ˢ˛˗ː ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̉ ̐̑̉ ̜̃̐̉̒̋̆ȟ 
̟̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̕ȟ ̏̐̑̆̅̆̌̆̎̉̆ ̠̔̑̏̃̎ ̓̑̏̐̏̎̉̎́ȟ  N-
̝̓̆̑̍̉̎́̌̎̏̄̏ ̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̏̄̏ ̐̆̐̓̉̅́  - NT-proBNP 
ɉ̐̆̑̆̅ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ ̉ ̐̑̉ ̜̃̐̉̒̋̆Ɋ ̍̆̓̏̅̏̍ 
̖̟̗̆̍̉̌̍̉̎̆̒̆̎̓̎̏̊ ̖̓̆̎̏̌̏̄̉̉ ˢ̆̍̉̌̆̋̒̕ ̎́ 
̖̘̉̍̍̔̎̏̉̍̉̆̒̋̏̍  ́̎́̌̉̈́̓̏̑̆ Ⱥ!ÒÃÈÉÔÅÃÔ  Éςπππ 32Ȼȟ  
̐̏̌̎̏̄̏ ̌̉̐̉̅̎̏̄̏ ̒̐̆̋̓̑́ȡ ̏̂̆̄̏̚ ̖̏̌̆̒̓̆̑̉̎́ ɉ˛ˢɊȟ 
̌̉̐̏̐̑̏̓̆̉̅̏̃ ̜̃̒̏̋̏̊ ̐̌̏̓̎̏̒̓̉ ɉ˘˜ˏ˜Ɋȟ ̌̉̐̏̐̑̏̓̆̉̅̏̃ 
̎̉̈̋̏̊ ̐̌̏̓̎̏̒̓̉ ɉ˘˜˚˜Ɋȟ ̗̓̑̉̄̌̉̆̑̉̅̏̃ ɉ˟ːɊȟ 
̞̗̋̏̉̉̆̎̓́̕ ́̓̆̑̏̄̆̎̎̏̒̓̉ ɉ˗˛ˍɊȟ ̜̘̝̃̒̏̋̏̔̃̒̓̃̉̓̆̌̎̏̄̏ 

-˞̑̆́̋̓̉̃̎̏̄̏ ̂̆̌̋́ ɉ̐̆̑̆̅ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ ̉ ̐̑̉ 
̜̃̐̉̒̋̆Ɋ ̎́ ̖̘̂̉̏̉̍̉̆̒̋̏̍ ́̎́̌̉̈́̓̏̑̆ Ⱥ#ÏÂÁÓ )ÎÔÅÇÒÁ 
τππȻȟ ́ ̓́̋̇̆ φ-̜̍̉̎̔̓̎̊ ̓̆̒̓-̖̝̏̅̂̔ ̐̑̉ ̜̃̐̉̒̋̆Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̏̂̒̔̇̅̆̎̉̆ȡ 
˞̑̆̅̉ ́̋̓̏̑̏̃̕ ̑̉̒̋́ ˕ˎ˞ ̔ ̗̌̉ ̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐ ̎́̉̂̏̌̆̆ 
̘̜́̒̓̍ ̜̂̌̉ ˍː ς ̉ σ ̒̓̆̐̆̎̉ ̉ ̠̅̉̒̌̉̐̉̅̆̍̉ ɉ̃ ρππϷ 
̘̒̌̔́̆̃Ɋȟ ̔ ςυϷ ̝̜̖̂̏̌̎ ̃ ́̎́̍̎̆̈̆ ̘̝̏̓̍̆́̌̏̒ 
̓́̂́̋̏̋̔̑̆̎̉̆ȟ ̠̠̏̓̄̏̆̎̎́̚ ̝̎́̒̌̆̅̒̓̃̆̎̎̏̒̓ ̉̍̆̌́ ̍̆̒̓̏ 
̔ ψȢσϷ ̗̐́̉̆̎̓̏̃Ȣ ˞̑̆̅̎̉̆ ̘̠̈̎́̆̎̉ ̐̏̋́̈́̓̆̌̆̊ ̌̉̐̉̅̎̏̄̏ 
̒̐̆̋̓̑́ ̔ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̖̝́̑́̋̓̆̑̉̈̏̃́̌̉̒ ̘̔̃̆̌̉̆̎̉̆̍ 
́̓̆̑̏̄̆̎̎̏̒̓̉ȟ ̘̓̏ ̝̐̏̅̓̃̆̑̇̅́̌̏̒ ̜̙̐̏̃̆̎̉̆̍ ˘˜˚˜ ̅̏ 
σȟφϻπȟρ ̝̍̍̏̌Ⱦ̌ ̉ ˗˛ˍ ̅̏ τϻπȟσ ˒ˑ ̐̑̉ ̝̏̓̎̏̒̉̓̆̌̎̏ 
̝̜̖̎̏̑̍́̌̎ ̜̖̐̌́̈̍̆̎̎ ̠̖̔̑̏̃̎ ˛ˢȟ  ˘˜ˏ˜ ̉ ˟ːɉυϻπȟρ 
̝̍̍̏̌Ⱦ̌ȟ ρȟπψϹπȟπτ ̝̍̍̏̌Ⱦ̌  ̉ ρȟψϻπȟρ ̝̍̍̏̌Ⱦ̌ȟ 
̒̏̏̓̃̆̓̒̓̃̆̎̎̏ɊȢ    
˕̎́̑̋̓̕ ̍̉̏̋́̑̅́ ̒ ̛̐̏̅̆̍̏̍ ̒̆̄̍̆̎̓́ ST ̉̍̆̌ ̍̆̒̓̏ ̔ ςσ 
̝̜̖̂̏̌̎ ɉσψϷɊȟ ̂̆̈ ̛̐̏̅̆̍́ ̒̆̄̍̆̎̓́ ST ɀ ̔ σχ ̗̐́̉̆̎̓̏̃ 

(6ςϷɊȢ ˝̉̒̋ ̐̏ ̙̋́̌̆ GRACE ̔ ̗̐́̉̆̎̓̏̃ ̒ ̉̎́̑̋̓̏̍̕ 
̍̉̏̋́̑̅́ ̂̆̈ ̛̐̏̅̆̍́ ̒̆̄̍̆̎̓́ ST ̠̠̏̐̑̆̅̆̌̌̒ ̋́̋ 
̜̃̒̏̋̉̊ ̔ ρς ̝̜̖̂̏̌̎ ɉσςȢτϷɊȟ  ̋́̋ ̒̑̆̅̎̉̊ ɀ ̔ ςυ ɉφχȢφϷɊȢ 
˞̑̆̅̎̆̆ ̘̈̎́̆̎̉̆ ̠̔̑̏̃̎ ̓̑̏̐̏̎̉̎́ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̃ 
̗̆̌̏̍ ̐̏ ̄̑̔̐̐̆ ̒̏̒̓́̃̉̌̏ȡ ψȟωϻςȟρ ̎̄Ⱦ̍̌Ȣ 
ˏ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ NYHA ̗̝̔̎̋̉̏̎́̌̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ̝̜̖̂̏̌̎ 
̐̏̒̌̆ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ ̍̉̏̋́̑̅́ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ 
̒̏̏̓̃̆̓̒̓̃̏̃́̌̏ III  ˡ˗ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ɉυτ 
̗̐́̉̆̎̓́ȟ ̘̓̏ ̒̏̒̓́̃̉̌̏ ωπϷ ̜̖̏̂̒̌̆̅̏̃́̎̎Ɋ ̉ ̝̓̏̌̋̏ ̔ φ 
̗̐́̉̆̎̓̏̃ ̘̠̒̆̑̅̆̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ ̜̂̌́ II ˡ˗ ɉρπϷ 
̜̖̏̂̒̌̆̅̏̃́̎̎ɊȢ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̠̠̒̑̆̅̎ ̗̠̅̉̒̓́̎̉ȟ 
̠̐̑̏̊̅̆̎̎́ ̐̑̉ φ-̍̉̎̔̓̎̏̍ ̓̆̒̓̆-̖̝̏̅̂̆  [4] ̒̏̒̓́̃̉̌́ 
ςψςȟωϻχȟψ ̍ȟ ̘̓̏ ̓́̋̇̆ ̒̏̏̓̃̆̓̒̓̃̏̃́̌̏ III  ˡ˗ ̘̒̆̑̅̆̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉Ȣ ˑ̜́̎̎̊ ́̋̓̕ ̆̆̚ ̑́̈ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̃ 
̝̐̏̌̈̔ ̐̑̉̄̏̅̎̏̒̓̉ ̅́̎̎̏̄̏ ̓̆̒̓́ ̠̅̌ ̗̏̆̎̋̉ 
̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̔ ̝̜̖̂̏̌̎ ̒ ̘̒̆̑̅̆̎̏̊ 
̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓ ̐̏̒̌̆ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ ̍̉̏̋́̑̅́Ȣ 
˜̏̋́̈́̓̆̌̉ ̘̒̉̒̓̏̌̉̆̒̋̏̊ ̗̔̎̋̉̉̕ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́  ̒ 
̏̐̑̆̅̆̌̆̎̉̆̍ ̗̑́̋̉̉̕ ̜̃̂̑̏̒́ ̐̏ ˞̉̍̐̒̏̎̔ ̐̑̉ 
̐̏̒̓̔̐̌̆̎̉̉ ̒̏̒̓́̃̉̌̉ ̃ ̒̑̆̅̎̆̍ ̐̏ ̄̑̔̐̐̆ υςȟςϻρȟςϷȟ ́ 
̐̑̉ ̜̃̐̉̒̋̆ ̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̊ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ ̉̍̆̌̉ 
̗̟̓̆̎̅̆̎̉ ̋ ̘̟̔̃̆̌̉̆̎̉ ̅̏ υυȢςϻςȟσϷȢ 
˗̑̏̍̆ ̓̏̄̏ȟ ̜̐̑̏̃̆̅̆̎̎̊ ̎́̍̉ ̠̗̜̋̏̑̑̆̌̉̏̎̎̊ ́̎́̌̉̈ 
̠̔̑̏̃̎ ̓̑̏̐̏̎̉̎́ ̉ ̘̄̆̍̏̅̉̎́̍̉̆̒̋̏̄̏ ̠̐̏̋́̈́̓̆̌ 
̘̒̉̒̓̏̌̉̆̒̋̏̊ ̗̔̎̋̉̉̕ ˘˓ ɀ ˡˏ ̐̏ ˞̉̍̐̒̏̎̔ - ̜̠̃̃̉̌ 
̅̏̒̓̏ ̜̃̆̑̎̆ ̗̝̜̏̓̑̉́̓̆̌̎̆ ̠̗̜̋̏̑̑̆̌̉̏̎̎̆ ̠̃̈́̉̍̏̒̃̈̉  
̗̘̋́̑̅̉̏̒̐̆̉̉̎̏̄̏̕ ̍́̑̋̆̑́ - ̓̑̏̐̏̎̉̎́ȟ 
̝̟̒̃̉̅̆̓̆̌̒̓̃̔̆̄̏̚ ̏ ̘̎́̌̉̉̉ ̏̒̓̑̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ 
̍̉̏̋́̑̅́ȟ ̋́̋ ̒ ˡˏ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ȟ ̓́̋ ̉ ̒ ̓́̋̏̃̏̊ ̐̏̒̌̆ 
̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ ɉr = - πȢςφσρȟ ̑ЀπȢπτ ̉ r = - πȢςψχχȟ ̑Ѐπ.03,  
̒̏̏̓̃̆̓̒̓̃̆̎̎̏ɊȢ ˟̠́̋́ ̗̝̠̏̓̑̉́̓̆̌̎́ ̠̝̃̈́̉̍̏̒̃̈ 
̏̓̑́̇́̆̓ ̖̙̔̔̅̆̎̉̆ ̘̒̉̒̓̏̌̉̆̒̋̏̊ ̗̔̎̋̉̉̕ ˘˓ ̃ 
̝̑̆̈̔̌̓́̓̆ ̎̆̋̑̏̈́ ̍̉̏̋́̑̅́ ̉ ̗̟̑̆́̋̉ ̓̑̏̐̏̎̉̎́ ̎́ 
̝̍̉̏̋́̑̅̉́̌̎̏̆  ̐̏̃̑̆̇̅̆̎̉̆Ȣ 
˜̏ ̜̅́̎̎̍ ̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̉̕ ̟̐̑̆̃́̌̉̑̔̆̆̚ 
̝̙̂̏̌̉̎̒̓̃̏ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̒̏̒̓́̃̉̌̉ ̗̜̐́̉̆̎̓ ̒ 
̜̍̎̏̄̏̒̏̒̔̅̉̒̓̍ ̐̏̑́̇̆̎̉̆̍ ̜̖̋̏̑̏̎́̑̎ ́̑̓̆̑̉̊ȡ ̔ υρ 
̝̂̏̌̎̏̄̏ ɉψυϷ  ̟̙̖̠̎́̂̌̅́̃̉̒Ɋ ̉̍̆̌̏ ̍̆̒̓̏ 
̍̎̏̇̆̒̓̃̆̎̎̏̆ ̒̓̆̎̏̈̉̑̏̃́̎̉̆ ̒̏̒̔̅̏̃ȟ ̉ ̙̝̌̉ ̔ ω 
̗̐́̉̆̎̓̏̃ ̜̂̌̏ ̏̅̎̏̒̏̒̔̅̉̒̓̏̆ ̐̏̑́̇̆̎̉̆ ̜̖̋̏̑̏̎́̑̎ 
̒̏̒̔̅̏̃Ȣ ˜̑̉ ̞̓̏̍ ̉̈ σς ̝̜̖̂̏̌̎  ̒ ̐̏̌̎̏̊ ̋̏̑̏̎́̑̎̏̊ 
̟̏̋̋̌̈̉̆̊ ̉̍̆̌́ ̍̆̒̓̏ ̠̐̏̌̎́ ̟̠̏̋̋̌̈̉ ς ̉ ̅́̇̆ σ ̒̏̒̔̅̏̃ 
̉ ̝̓̏̌̋̏ ̔ υ ̗̐́̉̆̎̓̏̃ ɉρυȢφϷɊ ̜̂̌ ̟̏̋̋̌̈̉̑̏̃́̎ ρ ̒̏̒̔̅Ȣ 
˗́̋ ̉̈̃̆̒̓̎̏ȟ ̃̏̒̐́̌̆̎̉̆ ̠̠̠̃̌̆̓̒ ̟̘̜̋̌̆̃̍ ̋̏̍̐̏̎̆̎̓̏̍ 
˛˗˞Ȣ ˔̘̎́̆̎̉̆ ̜̘̝̃̒̏̋̏̔̃̒̓̃̉̓̆̌̎̏̄̏ ˞˝ˎ ɉ̘̃˞˝ˎɊ ̋́̋ 
̐̑̆̅̉̋̓̏̑́ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ 
̜̒̏̂̓̉̊ ̘̝̉̈̔́̌̏̒ ̒ ̜̒̆̑̆̅̉̎ ρωωπ-̖ ̄̄Ȣ ˝̝̜̆̈̔̌̓́̓ ̞̖̓̉ 
̉̒̒̌̆̅̏̃́̎̉̊ ̐̏̋́̈́̌̉ȟ ̘̓̏ ̜̃̒̏̋̉̊ ̜̂́̈̏̃̊ ̝̔̑̏̃̆̎ 
̘̃˞˝ˎ ̅̏̒̓̏̃̆̑̎̏ ̉ ̎̆̈́̃̉̒̉̍̏ ̠̒̃̈́̎ ̒ ̑̉̒̋̏̍ ̠̑́̈̃̉̓̉ 
̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̏̒̌̏̇̎̆̎̉̊ ̋́̋ ̔ ̜̖̈̅̏̑̏̃ ̗̌̉ȟ ̓́̋ ̉ 
̐̑̉ ̖̒̉̍̐̓̏̍́ ́̓̆̑̏̒̋̌̆̑̏̈́ȟ ́ ̓́̋̇̆ ̒ ̑̉̒̋̏̍ ̒̍̆̑̓̉ ̏̓ 
̖̏̂̉̚ ̘̐̑̉̉̎ ̉ ˞˞˔Ȣ ˜̏ ̘̐̑̏̄̎̏̒̓̉̆̒̋̏̊ ̘̈̎́̉̍̏̒̓̉ ̞̓̏̓ 
̐́̑́̍̆̓̑ ̎̆ ̔̒̓̔̐́̆̓ ̂̏̌̆̆ ̗̜̓̑́̅̉̉̏̎̎̍ ́̋̓̏̑́̍̕ ̑̉̒̋́ 
ɉ̜̙̐̏̃̆̎̉̆ ̔̑̏̃̎̆̊ ̏̂̆̄̏̚ ̖̏̌̆̒̓̆̑̉̎́ȟ ˘˜˚˜ȟ 
̌̉̐̏̐̑̏̓̆̉̎́ ˍȟ ̗̄̏̍̏̉̒̓̆̉̎́ ̉ ̅̑ȢɊȟ ́ ̃ ̠̑̅̆ ̘̒̌̔́̆̃ 
̖̐̑̆̃̏̒̏̅̉̓ ̖̉ ɍ5, 6, 7ɎȢ ˞̔̆̒̓̃̔̆̓̚ ̍̎̆̎̉̆ȟ ̘̓̏ ̝̔̑̏̃̆̎ 
̘̃˞˝ˎ ̓̆̍ ̜̙̃̆ȟ ̘̆̍ ̂̏̌̆̆ ̜̃̑́̇̆̎ ̜̋̏̑̏̎́̑̎̊ ̒̓̆̎̏̈ ɍ8], 
́ ̃̏̈̑́̒̓́̎̉̆ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ˕˙ ̠̐̑̍̏ ̗̝̐̑̏̐̏̑̉̏̎́̌̎̏ 
̘̟̔̃̆̌̉̆̎̉ ̂́̈̏̃̏̄̏ ̠̔̑̏̃̎ ̘̃˞˝ˎȢ ˠ ̝̜̖̂̏̌̎ 
̒̓̆̎̏̋́̑̅̉̆̊ ̠̠̎́̐̑̇̆̎̉ ̜̙̜̐̏̃̆̎̎̊ ̜̂́̈̏̃̊ ̝̔̑̏̃̆̎ 
̘̃˞˝ˎ ̘̠̃̒̓̑̆́̆̓̒ ̃ ςπ Ϸ ̘̒̌̔́̆̃ȟ ̝̎̆̒̓́̂̉̌̎̏̊ 
̒̓̆̎̏̋́̑̅̉̆̊ ɉ˚˞Ɋ ɀ ̃ χπ Ϸȟ ́ ˕˙ ɀ ̃ ωψ ϷȢ ˗̑̏̍̆ ̓̏̄̏ȟ 
̝̔̑̏̃̆̎ ̘̃˞˝ˎ ̠̠̠̃̌̆̓̒ ̐̑̆̅̉̋̓̏̑̏̍ ̜̖̐̏̃̓̏̑̎ 
̜̖̋̏̑̏̎́̑̎ ̜̒̏̂̓̉̊ ̔ ̗̐́̉̆̎̓̏̃ ̒ ˚˞ ̉ ̜̏̒̓̑̍ ˕˙ ɍ9, 10]. 
ˏ ̉̒̒̌̆̅̏̃́̎̉̉ 4(2/-"/ ̜̙̜̐̏̃̆̎̎̊ ̝̔̑̏̃̆̎ ̘̃˞˝ˎ 
̗̠́̒̒̏̉̉̑̏̃́̌̒ ̒ ̜̐̏̃̓̏̑̎̍̉ ̙̘̉̆̍̉̆̒̋̉̍̉ ̜̠̒̏̂̓̉̍̉ ̃ 
̘̓̆̆̎̉̆ ς ̌̆̓ ɍ10ɎȢ ˜̑̉ ̔̑̏̃̎̆ ̘̃˞˝ˎ Є ρπ ̍̄Ⱦ̌ ̑̉̒̋ ̒̍̆̑̓̉ 
̘̝̈̎́̉̓̆̌̎̏ ̃̏̈̑́̒̓́̆̓ ̋́̋ ̃ ̑́̎̎̉̊ ̐̆̑̉̏̅ ˛˗˞ȟ ̓́̋ ̉ ̃ 
̘̓̆̆̎̉̆ τ ̌̆̓ ̐̏̒̌̆ ̎̆̄̏ [11]Ȣ ˜̏ ̟̍̎̆̎̉ 2ÁÐÏÓÅÉÒÁÓ 2ÏÕÂþÎȟ 
3ÅÒÇÉÏ ̉ ̒̏́̃̓Ȣ [12] ̗̏̆̎̋́ ̘̃˞˝ˎ ̠̎́̑̅̔ ̒̏ ̙̋́̌̏̊ GRACE, 
̗̓̑́̅̉̉̏̎̎̏ ̝̉̒̐̏̌̈̔̆̍̏̊ ̃ ̗̒̓̑́̓̉̉̋́̉̉̕ ̑̉̒̋́ ̔ 
̝̜̖̂̏̌̎ ̒ ˛˗˞ȟ ̍̏̇̆̓ ̝̉̍̆̓ ̝̅̏̐̏̌̎̉̓̆̌̎̏̆  
̘̐̑̏̄̎̏̒̓̉̆̒̋̏̆ ̘̈̎́̆̎̉̆ ̔ ̗̐́̉̆̎̓̏̃ ̒ ˕˙ ̂̆̈ ̛̐̏̅̆̍́ 
̒̆̄̍̆̎̓́ ST. 
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˝̝̜̆̈̔̌̓́̓ ́̎́̌̉̈́ ̉̈̍̆̎̆̎̉̊ ̘̃˞˝ˎ  ̃ ̙̎́̆̍ 
̉̒̒̌̆̅̏̃́̎̉̉ ̜̠̃̃̉̌̉ ̟̒̌̆̅̔̆̆̚ȡ ̒̑̆̅̎̆̆ ̆̄̏ ̘̈̎́̆̎̉̆ 
̐̆̑̆̅ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ ̒̏̒̓́̃̉̌̏ ωȟσϻςȟυ ̍̄Ⱦ̍̌ȟ ́ ̐̆̑̆̅ 
̜̃̐̉̒̋̏̊ ɉ̃ ̐̆̑̉̏̅ ̏̓ υ ̅̏ χ ̅̎̆̊ ̐̏̒̌̆ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉Ɋ 
ɀ ̉̍̆̌̏ ̗̟̓̆̎̅̆̎̉ ̋ ̘̟̔̃̆̌̉̆̎̉ ̅̏ ρρȢτ ̍̄Ⱦ̍̌Ȣ ˟́̋̉̆ 
̠̉̈̍̆̎̆̎̉ȟ ̐̏ ̙̎́̆̍̔ ̟̍̎̆̎̉ȟ ̟̏̓̑́̇́̓ ̋́̋ ̏̒̓̑̏̓̔ ̉ 
̝̉̎̓̆̎̒̉̃̎̏̒̓ ̟̠̉̍̆̆̄̏̒̚ ̎́ ̏̎̆̕ ̉̎́̑̋̓́̕ ̍̉̏̋́̑̅́ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̉ ̙̘̉̆̍̉̆̒̋̉-̜̖̑̆̐̆̑̔̈̉̏̎̎̕ 
̙̎́̑̔̆̎̉̊ȟ ̓́̋ ̉ ̆̄̏ ̙̝̎̆̈́̃̆̑̆̎̎̏̒̓Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ 
̠̒̓́̎̏̃̉̓̒ ̘̏̆̃̉̅̎̏̊ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̘̅̉̎́̍̉̆̒̋̏̄̏ 
̟̠̎́̂̌̅̆̎̉ ̈́ ̞̓̉̍ ̐̏̋́̈́̓̆̌̆̍ ̃̃̉̅̔ ̓̏̄̏ȟ ̘̓̏ ̟̠̉̍̆̓̒ 
̜̅́̎̎ ̆ȟ ̘̓̏ ̔  ̝̜̖̂̏̌̎ ˕ˎ˞ ̖̉̒̏̅̎̏ ̜̙̜̐̏̃̆̎̎̊ ̝̔̑̏̃̆̎ 
̘̃˞˝ˎ ̠̒̃̈́̎ ̒ ̑̉̒̋̏̍ ̖̑́̎̎̉ ̘̜̖̏̓̒̑̏̆̎̎ ̏̒̌̏̇̎̆̎̉̊ 
̐̏̒̌̆ ̗̏̐̆̑́̉̉ ̋̏̑̏̎́̑̎̏̄̏ ̙̠̔̎̓̉̑̏̃́̎̉ȟ ́ ̐̑̉ 
́̎̄̉̏̐̌́̒̓̉̋̆ ̒̏ ̒̓̆̎̓̉̑̏̃́̎̉̆̍ ̜̖̋̏̑̏̎́̑̎ ́̑̓̆̑̉̊ - ̒ 
̂̏̌̆̆ ̜̃̒̏̋̉̍ ̑̉̒̋̏̍ ̟̐̏̒̌̆̅̔̆̄̏̚ ̑̆̒̓̆̎̏̈́ ɍρσȟρρȟ 14].          
ˏ ̘̜̖̍̎̏̄̏̉̒̌̆̎̎ ̠̖̉̒̒̌̆̅̏̃́̎̉ ̝̙̟̂̏̌̔ ̝̑̏̌ ̠̏̓̃̏̅̓ 
̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̉̍ ̐̆̐̓̉̅́̍ ̃ ̠̗̑̆̄̔̌̉̉ ̄̏̍̆̏̒̓́̈́ ̉ ̃ 
̐́̓̏̄̆̎̆̈̆ ̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊Ȣ ˟́̋ȟ ̝̔̑̏̃̆̎ 
NT-ÐÒÏ".0 ̓̆̒̎̏ ̋̏̑̑̆̌̉̑̔̆̓ ̒ ̑́̈̍̆̑́̍̉ȟ ̗̔̎̋̉̆̊̕ ̉ 
̍́̒̒̏̊ ̌̆̃̏̄̏ ̘̇̆̌̔̅̏̋́Ƞ ̉̍̆̆̓ ̘̈̎́̆̎̉̆ ̃ ̅̉́̄̎̏̒̓̉̋̆ 
̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ ̐̑̏̄̎̏̈̆ ̔ ̞̖̓̉ ̝̜̖̂̏̌̎ ɍρυȟ 
ρφȟ ρχɎȢ ˙̎̏̄̉̍̉ ̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̍̉ ̄̑̔̐̐́̍̉ ̜̂̌̏ 
̐̏̋́̈́̎̏ȟ ̘̓̏ ̝̒̓̆̐̆̎ ̘̠̔̃̆̌̉̆̎̉ ̠̒̏̅̆̑̇́̎̉ ˚ˠ˜ ̃ ̋̑̏̃̉ 
̒̓̑̏̄̏ ̋̏̑̑̆̌̉̑̔̆̓ ̒ ̠̝̟̓̇̆̒̓ ˢ˞˚Ȣ ˑ̠̌ ̗̐́̉̆̎̓̏̃ȟ 
̟̖̐̏̒̓̔̐́̉̚ ̒ ̜̏̒̓̑̍ ̘̎́́̌̏̍ ̠̈́̂̏̌̆̃́̎̉ ̉̌̉ 
̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆̍ ̒̉̍̐̓̏̍̏̃ȟ ̝̏̐̓̉̍́̌̎̏̆ ̝̍́̋̒̉̍́̌̎̏ 
̅̏̐̔̒̓̉̍̏̆ ̘̈̎́̆̎̉̆ ̠̅̌ NT-proBNP - σππ ̐̄Ⱦ̍̌Ȣ  ˑ̠̌ 
̗̐́̉̆̎̓̏̃ ̃ ̎̆ ̏̒̓̑̏̊ ̏̑̍̆̕ ̝̏̐̓̉̍́̌̎̏ ̠̅̏̐̔̒̓̉̍́ ̘̓̏̋́ 
NT-proBNP -ρςυ ̐̄Ⱦ̍̌Ȣ ˤ̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̉ ̗̘̝̒̐̆̉̉̎̏̒̓̕ 
BNP ̉ NT-proBNP ̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ ˞˚ ̎̉̇̆ ̐̑̉ ̎̆ ̏̒̓̑̏̍ 
̘̎́́̌̆ ̠̈́̂̏̌̆̃́̎̉ ɍ18, 19, 20].   
ˏ ̙̎́̆̍ ̉̒̒̌̆̅̏̃́̎̉̉ ́̎́̌̉̈ ̉̈̍̆̎̆̎̉̊ 
̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̏̄̏ ̐̆̐̓̉̅́ NT-proBNP ̉ ̐̑̉ ̜̃̐̉̒̋̆ 
̜̠̃̃̉̌ ̟̒̌̆̅̔̆̆̚ȡ ̒̑̆̅̎̆̆ ̘̈̎́̆̎̉̆ NT-proBNP ̐̆̑̆̅ 
̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ ̒̏̒̓́̃̉̌̏ χυπȟυϻςτȟω ̐̄Ⱦ̍̌ȟ ́ ̐̑̉ 
̜̃̐̉̒̋̆ ɀ ̅̏̒̓̏̃̆̑̎̏̆ ̆̄̏ ̒̎̉̇̆̎̉̆ ̅̏ τυψȟψϻωχȟρ ̐̄Ⱦ̍̌ 
ɉ̑ЅπȢπυɊȢ  ˑ̜́̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̜̟̔̋́̈̃́̓ ̋́̋ ̎́ ̜̙̐̏̃̆̎̉̆ 
̆̄̏ ̠̔̑̏̃̎ȟ ̘̓̏ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̘̎́̌̉̉̉ ̘̒̆̑̅̆̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̔ ̝̜̖̂̏̌̎ ̒ ̜̏̒̓̑̍ ̉̎́̑̋̓̏̍̕ ̍̉̏̋́̑̅́ȟ 
̓́̋ ̉ ̟̏̓̑́̇́̓ ̟̎̆̋̏̓̏̑̔ ̝̟̐̏̌̏̇̉̓̆̌̎̔ ̅̉̎́̍̉̋̔ȟ 
̠̟̒̃̈́̎̎̔ ̒ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ ̍̉̏̋́̑̅́Ȣ ˜̘̝̑̉̍̆́̓̆̌̎̏ȟ 
̘̓̏ ̎́̍̉ ̜̂̌́ ̜̠̃̃̌̆̎́ ̠̅̏̒̓̏̃̆̑̎́ ̗̝̠̏̓̑̉́̓̆̌̎́ 

̠̗̠̋̏̑̑̆̌̉̏̎̎́ ̝̈́̃̉̒̉̍̏̒̓ ̍̆̇̅̔ ̠̔̑̏̃̎̍̉ NT-proBNP ̉ 
ˡˏ ̐̏ ˞̉̍̐̒̏̎̔ ̔ ̝̜̖̂̏̌̎ ̋́̋ ̐̆̑̆̅ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̆̊ 
̍̉̏̋́̑̅́ ɉr = - πȟςψωυȟ ̑ЅπȟπσɊȟ ̓́̋ ̉ ̘̒̓́̓̉̒̓̉̆̒̋̉ 
̘̠̈̎́̉̍́ ̗̝̠̏̓̑̉́̓̆̌̎́ ̠̗̠̋̏̑̑̆̌̉̏̎̎́ ̠̝̃̈́̉̍̏̒̃̈ NT-
proBNP ̉ ˡˏ ̐̏ ˞̉̍̐̒̏̎̔ ̐̆̑̆̅ ̜̃̐̉̒̋̏̊ ̗̐́̉̆̎̓̏̃ ɉr = - 
πȟςφτσȟ ̑ЅπȟπτɊȢ ˪̓̏ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̓̏̍ȟ ̘̓̏ ̝̔̑̏̃̆̎ NT-
proBNP  ́̅̆̋̃́̓̎̏ ̏̓̑́̇́̆̓ ̠̉̈̍̆̎̆̎̉ ̘̒̉̒̓̏̌̉̆̒̋̏̊ 
̗̔̎̋̉̉̕ ̔ ̝̜̖̂̏̌̎ ̒ ˞˚ ̉ ̜̏̒̓̑̍ ̉̎́̑̋̓̏̍̕ ̍̉̏̋́̑̅́ȟ 
̙̖̐̆̑̆̎̆̒̉ ̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́Ȣ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ 
̝̔̑̏̃̆̎ NT-proBNPȟ ̅̏̒̓̏̃̆̑̎̏ ̙̠̒̎̉̈̉̃̉̊̒ ̃ ̒̑́̃̎̆̎̉̉ ̒ 
̖̜̉̒̏̅̎̍ȟ ̠̏̒̓́̃́̌̒ ̃̒̆ ̆̆̚ ̜̙̜̐̏̃̆̎̎̍ ̋ ̍̏̍̆̎̓̔ 
̜̃̐̉̒̋̉ ̗̐́̉̆̎̓̏̃ ̉̈ ̗̒̓́̉̏̎́̑́ȟ ̘̓̏ ̜̔̋́̈̃́̆̓ ̎́ 
̖̒̏̑́̎̆̎̉̆ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ 
̘̙̠̎́́̃̆̍̒ ̗̐̑̏̆̒̒̆ ́̅́̐̓̉̃̎̏̄̏  ̠̑̆̍̏̅̆̌̉̑̏̃́̎̉ 
̍̉̏̋́̑̅́Ȣ 
ˏ̜̜̃̏̅ȡ 
ρȢ ˠ ̖̃̒̆ ̝̜̖̂̏̌̎ȟ ̙̖̐̆̑̆̎̆̒̉ ̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́ 
̃ ̠̒̃̈̉ ˛˗˞ȟ ̅̏̌̇̎́ ̝̠̐̑̏̃̏̅̉̓̒ ̠̋̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́ 
̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̋̌̉̎̉̆̒̋̏̄̏ 
̠̏̐̑̆̅̆̌̆̎̉ ̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̋̌́̒̒́ ̐̏ NYHAȟ ˪ˢ˛˗ːȟ φ-
̍̉̎̔̓̎̏̄̏ ̓̆̒̓́-̖̝̜̏̅̂ȟ ̠̔̑̏̃̎ NTproBNP ̠̅̌ ̑́̎̎̆̄̏ 
̜̠̠̃̃̌̆̎̉ ̉ ̠̐̑̆̅̔̐̑̆̇̅̆̎̉ ̝̙̅́̌̎̆̊̆̄̏ 
̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ̆̆ ̠̑́̈̃̉̓̉. 
ςȢ ˎ̝̜̏̌̎̆ ̒ ̜̍̎̏̄̏̒̏̒̔̅̉̒̓̍ ̐̏̑́̇̆̎̉̆̍ ̜̖̋̏̑̏̎́̑̎ 
́̑̓̆̑̉̊ȟ ̟̠̎̔̇̅́̉̆̒̚ ̃ ̘̒̑̏̎̏̊ ̠̗̑̆̃́̒̋̔̌̑̉̈́̉̉ 
̍̉̏̋́̑̅́ȟ ̐̏ ̜̅́̎̎̍ ̋̏̍̐̌̆̋̒̎̏̊ ̗̏̆̎̋̉ ̘̒̆̑̅̆̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̠̠̏̓̎̏̒̓̒ ̋ III  l ˗ NYHA. 
σȢ ˠ ̝̜̖̂̏̌̎ȟ ̙̖̐̆̑̆̎̆̒̉ ̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́ ̃ 
̠̒̃̈̉ ˛˗˞ȟ ̘̝̉̈̎́́̌̎̏ ̠̠̏̐̑̆̅̆̌̆̓̒ ̜̃̒̏̋̉̊ ̝̔̑̏̃̆̎ 
̘̃˞˝ˎȟ ̟̠̏̒̓́̉̊̒̚ ̜̙̜̐̏̃̆̎̎̍ ̋ ̍̏̍̆̎̓̔ ̜̃̐̉̒̋̉ ̉̈ 
̗̒̓́̉̏̎́̑́Ȣ ˑ̠̌ ̠̐̑̆̅̔̐̑̆̇̅̆̎̉ ̜̖̃̏̈̍̏̇̎ ̘̜̖̏̓̒̑̏̆̎̎ 
̏̒̌̏̇̎̆̎̉̊ ̐̏̒̌̆ ́̏̑̓̏̋̏̎́̑̎̏̄̏ ̙̠̔̎̓̉̑̏̃́̎̉ ̉ 
̑̆̒̓̆̎̏̈̏̃ ̐̏̒̌̆ ̋̏̑̏̎́̑̎̏̄̏ ̠̒̓̆̎̓̉̑̏̃́̎̉  ̔ ̝̜̖̂̏̌̎ ̒ 
̖̠̟̠̒̏̑́̎̉̍̒̚ ̎́ ̍̏̍̆̎̓ ̜̃̐̉̒̋̉ ̜̙̐̏̃̆̎̉̆̍ ̠̔̑̏̃̎ 
̘̃˞˝ˎ ̂̏̌̆̆ ρπ ̍̄Ⱦ̍̌ ̖̎̆̏̂̏̅̉̍ ̝̙̅́̌̎̆̊̉̊ ̆̄̏ 
̍̏̎̉̓̏̑̉̎̄  ̃ ̜̖́̍̂̔̌́̓̏̑̎ ̠̖̔̒̌̏̃̉Ȣ 
τȢ ˕̠̈̍̆̎̆̎̉ ̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̏̄̏ ̐̆̐̓̉̅́ NT-proBNP ̓̆̒̎̏ 
̠̜̒̃̈́̎ ̒ ̗̝̜̔̎̋̉̏̎́̌̎̍̕ ̋̌́̒̒̏̍ ̘̒̆̑̅̆̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̔ ̝̜̖̂̏̌̎ ̒ ˕˙Ȣ ˛̗̝̠̓̑̉́̓̆̌̎́ 
̠̗̠̋̏̑̑̆̌̉̏̎̎́ ̠̝̒̃̈ NT-proBNP  ̒ ̘̒̉̒̓̏̌̉̆̒̋̏̊ 
̗̔̎̋̉̆̊̕ ˘˓ ́̅̆̋̃́̓̎̏ ̏̓̑́̇́̆̓ ̘̙̠̎́́̃̉̆̒ 
̝̜̃̏̒̒̓́̎̏̃̉̓̆̌̎̆ ̗̜̐̑̏̆̒̒ ̍̉̏̋́̑̅́ ̔ ̝̜̖̂̏̌̎ȟ  
̙̖̐̆̑̆̎̆̒̉ ̠̗̟̑̆̃́̒̋̔̌̑̉̈́̉ ̍̉̏̋́̑̅́Ȣ 
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EVALUATION HEART FAILURE AFTER MYOCARDIAL REVASCULARIZATION 
 
Resume: Study is directed on the early diagnose of heart failure at 60 patients after myocardial revascularization with the use PCI and CABG 
following acute coronary syndrome and myocardial infarction. The complex assessment of a functional status of patients by means of NYHA 
classification, transthoracic echocardiography, coronary angiography, the 6-minute test of walking, measurements of cardio specific marker 
troponin, high-sensitivity CRP and NT-proBNP is made. Close correlation links between sizes of marker of myocardial inflammation CRP, and 
NT-proBNP with changes systolic function and myocardial adaptive remodeling processes has been established. 
Keywords : heart failure, revascularization, high-sensitive C-reactive protein, N-terminal pro B-type natriuretic peptide 
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˓˒ˑ˒˘ ˟ ˓ˑ˴˗ ˞˕˚ˑ˝˛˙˨ ˎˍ˝ ˚ˍˠ ˍ˞˟ˍ˝ˑˍ ˒˙ˑ˴ ˓ ˚˒ ˎ˛˘˓ˍ˙ˑ˨ ˎˍ ˍ˘ˍˠȟ ˑ˕ˍː˚˛˞˟˕˗ˍˑˍ ˙˕˘˨  
˚ˍ˟˝˕˖ˠ˝˒˟˕˗ˍ˘˨  ˜˒˜˟˕ˑ˟˴  ˝ ˘˴ 

 
34 ̨̨̒̆̄̍̆̎̓̎  ̇̏ ̜́̑̌́̔̍̆̎ ̇̆̅̆̌ ̓ ̨̇̅̋ ̜̒̉̎̅̑̏̍̍̆̎ ɉ˓˟˞Ɋ ̜̜̅̉́̄̎̏̈̍̍̆̎ ψτ-όω ̇́̒ ̜́̑́̌ ̓́ ̜ ̎́̔ ́̒̓́̑ ̈̆̑̓̓̆̌̄̆̎Ȣ 
˚́̔ ́̒̓́̑̅́ ".0 ̅̆ ̨̄̆̊̎ ̨̨̨̙̂̑̎ȟ χ-̨̙ ̇ ̎̆ ϋ-̨̙ ̓ ̨̔̌̋̓̆̑̅̆ ̜́̎ ̓́̔ ̇ ̨̨̨̑̄̈̌̅Ȣ ˓˟˞ ̜̑̆̐̆̑̔̈̉̏̎̅̕ ̠̜̓̆̑́̐̉̒ ̨̋̆̈̎̅̆ ".0 
̗̗̠̜̜̋̏̎̆̎̓̑́̉̒̎  ̙̜ ̜ χ-̨̙ ̓ ̨̔̌̋̓̆ȟ ́̌ ϋ-̨̙ ̓ ̨̔̌̋̓̆ ̓ ̨̍̆̎̅̆̔ ̜́̎ ̜̓́̌̅Ȣ ".0 ̓ ̨̨̍̆̎̅̆̔̎  ̜̅̉̎́̍̉̋́̒ ̜̂́̌̌̏̎̅ 
́̎̄̉̏̐̌́̒̓̉̋́ ̇ ̨̨̑̄̈̌̄̆̎ ̎́̔ ́̒̓́̑ ̜̓̏̂̎̅́ ̜̙̂́̑̎́ ́̊ ̜̎ ̋ ̨̨̑̎̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̇ ̆̅̆̌ ̓ ̨̇̅̋ ̒̉̎̅̑̏̍ȟ ̜̍̉̌  ̜̎́̓̑̉̊̔̑̆̓̉̋́̌  ̐̆̐̓̉̅Ȣ 
 
̨̨̨̈̆̋̓̌̄ȡ ́̈́ ̒̓́̎ ˝̜̜̆̒̐̔̂̌̉̋́̒̎  ̨̨̋̍̆̓ ́̎-́̊̎́̌̔ 

̇ ̨̊̆̒ ̜̜́̔̑̔̌́̑̎  ɉ ˓ˍɊ ̜̐̑̏̂̌̆̍́̒̎́ ̙̆̑̆̋̆ ̋ ̈ 
́̑́̒̐̆̎ ̜́̑́̊̅Ȣ ́̈́ ̒̓́̎ ˝̜̆̒̐̔̂̌̉̋́̒̎̅́ ςππχ-2009 

̜̜̇̌̅́̑ ̠̜̋́̑̅̉̏̌̏̄̉̌  ̇ ̎̆ ̖̠̜̋́̑̅̉̏̉̑̔̑̄̉̌  
̋ ̨̍̆̋̓ ̨̨̇̆̓̌̅̑̔ ˎ́ ̜̜̅́̑̌́̍́̒̎  ̨̨̎̆̄̈̄ ̂́ ̜̜̓̓́̑ȡ 
˓ˍ ̅̉́̄̎̏̒̓̉̋́̌́̔ ̇ ̎̆ ̆̍̅̆̔̅̆ ̈́̍́̎́̔̉ 

̖̠̜̓̆̎̏̌̏̄̉̌́̑̅ ̨̆̎̄̈̔ ̜̂̏̌̐ ̜̜̓́̂̌́̅ ɍρɎȢ ̨̨́̈̑̄ ̓́ ̅́ 
̠̜̋́̑̅̉̏̌̏̄̉̌  ̨̜̈̍̆̓̓ ̙̋̆̌̆̆̋̓̆ ̨̨̇̆̓̌̅̑̔ ̜̙̂̏̊̎́ 
̜̏̑̎̅́̔̅́ ̜̅̆̎̒́̔̌  ̒́ ̓́̔ Ⱥ˞̜́̌́̍́̓̓ ́̈́ ̒̓́̎Ȼ ςπρρ-
ςπρυ ̜̜̇̌̅́̑̎́ ˙̨̆̍̆̌̆̋̆̓̓̋ ̂́ ̜̅́̑̌́̍́̎ ̜̅́̍̓̔ 
̇ ̜̜̍̒̓́̑ ̨̨̇̑̄̈̌̔̅̆Ȣ ˎ́ ̅́̑̌́̍́̅́ ˓ˍ ̜́̌̅̎ ́̌̔ȟ ̆̑̓̆ 
̜̅̉́̄̎̏̒̓̉̋́̒ȟ ̠̜̋́̑̅̉̏̌̏̄̉̌  ̎́̔ ̜́̒̓́̑̅ 
̗̠̑̆́̂̉̌̉̓́̉̌́̔ȟ ̖̜́̌ ̜́̑́̌  ̜̒̓́̎̅́̑̓̓́̑̅ ̨̆̎̄̈̔ ̇ ̎̆ 
̨̅̉̒̐́̎̒̆̑̌̋ ̂́ ̜̌́̔ ́ ̎ ̨̓̉̇̆̌ ̋ ̈- ́̑́̒ȟ 
́̈́ ̜̒̓́̎̅ ̜̓́̑̅  ̜̒́̌́̍́̓- ̨̍̑ ̜̒́̌̓̎ ̑̔ ́ 

̜̙̂́̑̎́ ̍́ ̜̜̈̅ ̋ ̨̎̌ ̂ ̨̨̌̎̆̅ ɍςɎȢ 
˓ ̨̑̆̋̓  ̙̠̜̉̆̍̉̌  ̜́̔̑̔ ̝̜̉̎̅̔̒̓̑̉́̌̅ ̜̅́̍ ́̎ 
̍̆̍̌̆̋̆̓̓̆̑̅̆ ̙̜̜́̔̑̔̌̅  ̇ ̎̆ ̖̜́̌ ̜̓  ̨̌̍ ̨̨̎̆̄̈̄ 
̨̒̆̂̆̂ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˙̉̏̋́̑̅ ̜̜̉̎́̑̋̓̒̕ ɉ34 
̨̨̒̆̄̍̆̎̓̎  ̇̏ ̜́̑̌́̔̍̆̎ ̇ ̎̆ ̇̏ ̜̜́̑̌́̔̎̒̈Ɋ ̇ ̎̆ 
̓ ̑́ ̜̒̈ ̠̒̓̆̎̏̋́̑̅̉ ̒̉́ ̜̓ ̜̋̌̉̎̉̋́̌  ̇́ ̜̅́̊̌́̑̅ 
̨̨̨̨̂̑̋̓̑̆̓̎ ˓˕ˍ-  ́̒ ̜̎̔ ̋̆̈̆ ̨ ̇̆̅̆̌ ̓ ̨̇̅̋ ̒̉̎̅̑̏̍ 
̜̂̏̌̐ ̨̨̨̂̆̌̄̌̆̎̆̅ ɍσȟτɎȢ    
́̈́ ̒̓́̎̅́ ̍̉̏̋́̑̅ ̜̜̉̎́̑̋̓̒̎́̎̕ ̨̌̍ ̜̇́̌̐ 

̜́̔̑ ́̎̅́̑ ̜̒́̎̎́̎ σπ-υπϷ ̨̅̆̊̎ ̨̇̆̓̆̅Ȣ ˓˕ˍȟ ̜̒̏̎  
̨̨̙̎̅̆ ˓˟˓ȟ ̨̐́̓̏̄̆̎̆̈ȟ ̨̆̍ ̇ ̎̆ ̜̅̉́̄̎̏̒̓̉̋́̒ 
̒ ̑́ ̜̓́̑̎ ̈̆̑̓̓̆̔̅̆ ̇̏ ̜́̑ ̨̨̨̇̆̓̒̓̋̓̆̑̎̆ ́̑́̍́̒̓́̎ 
̜̏̒ ́̔̑̔ ̨̨̋̆̈̎̅̆̄ ̨̨̨̌̍̅̌̋ ̇̏ ̜́̑ ̅̆ ̄̆̊̅̆ ̒́ ̓́̌̔̅́ ɍσɎȢ 
̨̨́̈̑̄ ̓́ ̅́ ̌̆̍ ̜̙̂̏̊̎́ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̜̍̉̌  

̜̎́̓̑̉̊̔̑̆̓̉̋́̌  ̐̆̐̓̉̅ ɉ".0Ɋ ̅̆ ̨̨̄̆̊̎  ̑ ̨̌̎ ̇ ̎̆ 
̎̆̊̑̏-̨̝̄̏̑̍̏̎́̌̅ ̨̨̨̂̆̌̒̆̎̅̌̋̓ ̜́̎ ̓́̔̅́ ̇̏ ̜́̑ 
̜̜̈ ̙̜̜̔̌  ̜́̎ ̜̓́̌́̅Ȣ ".0 ɀ ̇́̌ ̜̈ ̎̆̊̑̏̄̏̑̍̏̎ 

̜̂̏̌̐ ̜̜̓́̂̌́̅ȟ ̏̌ ̜̜̒̍ ̇ ̎̆ ̋ ̌̆̍̍̆̎ ̇ ̋̓̆̍̆̄̆ 
̇́̔́̐ ̨̑̆̓̎̅̆ ̇ ̑̆̋ ̜̙̜̜́̑̎́̌́̑̎  
̨̗̋́̑̅̉̏̍̉̏̉̓̓̆̑̍̆̎ ̨̨̨̎̅̑̌̆̅ ̇ ̎̆ ̓̆̋ ̇ ̑̆̋ 
̨̨̨̨̨̙̇̆̓̒̐̆̔̌̄̎  ̜̅̉́̄̎̏̒̓̉̋́̌  ̨̍́̑̋̆̑ȟ ̜̒̏̎̍̆̎ ́̓́̑ 
̍̉̏̋́̑̅ ̜́̂̑ ̜̜́̒̎  ̋ ̨̨̙̓̆̍̆̒̎  ̇̏ ̜́̑̌́̔̎́ ̇ ̎̆ 
̜̍̉̏̋́̑̅̓  ̏̈ ̜̜́̌̒̎ ̂ ̜̜̜̈̌̒̎́ ̜́̌̐ ̨̋̆̌̆̓̎ 
̙̠̜̉̆̍̉̎  ̓́̑́̌̔ ̨̍́̑̋̆̑ ̜̂̏̌̐ ̜̈̍̆̓ ́̓ ̜́̑́̅Ȣ ˎ ̌ 
".0 ̨̨̄̆̎̎  ̨̨̨̂̆̌̒̆̎̅̌̄̎ ̨̙̂̑̎̆̆ ̒́ ́̓ ̜́̑́̌ ̜̎̅́ 
̜̇̌̅́̍ ̙̜ ̜̜̑́̅ ɍτɎȢ ".0 ̇̏ ̜́̑ ̅̆ ̨̄̆̊ ̍̉̏̋́̑̅ 
̜̜̜̉̎́̑̋̓̒̎̕  ́̔̍́ ̜̍̆̎ ̨̗́̒̒̏̉̑̌̆̎̔ ̍ ̨̍̋̎Ȣ ˛̜̒ 
̎́̔ ́̒̓́̑̅́ ́̎̅́ ̜ ".0 ̅̆ ̨̨̄̆̊̎  ̜̑́̍ Killip ̜̙̂̏̊̎́ 
̇ ̑̆̋ ̨̨̨̨̨̙̇̆̓̒̐̆̔̌̄̎  ̜̋̌́̒̒̍̆̎ȟ ̠̜̋́̐̉̌̌̑̌ ̋̐̆ 
̜̜̜̜̒̍̎  ̍ ̨̙̌̆̑̍̆̎ ̨̂̑̄̆ ̒̏̌ ̜̙́̑̎́ 

̗̠̜̅̉̒̔̎̋̉̒̎́̕ ̨̓̋̆̌̆̊ ̨̗̝̐̑̏̐̏̑̉̏̎́̌̅ ̅̆ ̄̆̊̅̆ 
̇̏ ̜́̑̌́̎́̅ ̇ ̎̆ ̇̆̋̆ ̠̜̋́̑̅̉̏̃́̒̋̔̌̑̌ ̨̨́̔̐̓  
̜̒̔̍̍́̑̌ ̨̋̌̆̍̎ ̜̓̏̌  ̋ ̨̑̒̆̓̆̅ ɍυɎȢ  
˗̨̆̊̂̑ ̨̈̆̑̓̓̆̔̌̆̑̅  ̍ ̨̨̌̍̆̓̓̆̑ ̜̙̂̏̊̎́ ".0 ̇̏ ̜́̑ 
̗̗̠̜̋̏̎̆̎̓̑́̉̒ 34 ̨̨̒̆̄̍̆̎̓̎  ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ ̂́̑ 
̎́̔ ́̒̓́̑̅́ ̨̨̨̌̍̅̌̋ ̇ ̎̆ ́̊̓́̌́̍́ ̇ ̑̆̋-̜̜̓́̍̑̌  
̇́ ̜̅́̊̌́̑̅  ́̌ ̙́ ̜ σπ ̋ ̎ ̜́̑́̌ ̜̎̅́ȟ ̒̏̎̅́̊-́  
̇̆̅̆̌ ̙̠̉̆̍̉̅́̎ ̨̋̆̊̎ ρπ ́̊̅́̎ ̨̋̆̊̎ ̓ ̨̔̆̌̒̈ ̜̐̑̆̅̉̋̓̏̑ 
̜̂̏̌̐ ̜̜̓́̂̌́̅ ɍφɎȢ ˓˟˞ ̨̨́̔̐̎ ̂́ ́̌́̔ ̨̋̆̈̎̅̆ ̜̎̆̋̑̏̈̅  
̨̂̉̏̍́̑̋̆̑̎ ̜̓̏̌ ̜̜̓̑́̓̎ȟ ̑-̓ ̨̑̌ ̠̜̐́̓̏̉̈̉̏̌̏̄̉̌̕  
̨̨̎̆̄̈ ̂́̑ȟ ̨̍́̑̋̆̑̌̆̑̅  ̋ ̐̓̆̄̆̎ ̜̒́̎̎ ̏̌̅́̎̔ ̜̓̔̑́̌ 

̋ ̐̓̆̄̆̎ ̅ ̌̆̌̅̆̑ ̇̉̎́̌̔̅́ ɍυȟφɎȢ ˟̑̏̐̏̎̉̎̄̆ ̜̙̏̒̍́ 
̨̑̆̓̎̅̆ ̨̆̋ ̎̆̍̆̒̆ ̏̅́̎ ̅́ ̋ ̐ ̍́̑̋̆̑̌̆̑ ̜̒́̎ ̨̙̂̑̎̆̆ 
̇ ̜̍̒̓́̑̅́ ̜̜́̑́̒̓̑̌ ́̎Ȣ ̠̜̐́̓̏̉̈̉̏̌̏̄̉̌̕  ̓ ̨̑̎̆̎ 
̙̆̑̆̋̆ȟ ̓̑̏̐̏̎̉̎̍̆̎ ̨̂̑̄̆ ̂́̒ ́ ̅́ ̜̙̏̒̍́ 
̨̂̉̏̍́̑̋̆̑̌̆̑̅ ̏̌̅́̎̔ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̨̨́̔̐̓ 
̂́ ̜́̌́̔̅ ̜̙̂́̑̎́ ̅ ̨̌̆̌̅̆̊̅ ɍφȟχɎȢ 
˓ ̨̑̆̋̓̋ ̧̂̉̏̍́̑̋̑̌̆̑ ˓˟˞ ̨̋̆̈̎̅̆ ̨́̔̐ 
̗̠̜̒̓̑́̓̉̉̋́̉̒̎̅́̕ ̓̆̋ ̨̨̎̆̄̈̄ ̑ ̨̌̅ ́̓ ́̑́ ̏̊̍́̊ȟ 
̨̝́̌̓̆̑̎́̓̉̃̅ ̆̍̅̆̔ ̨̨̅̒̎̅̆ ̋̑̉̓̆̑̉̌̆̑ ̨̑̆̓̎̅̆ ̏̌̅́̎́ 
̜́̌́̅Ȣ ˞̜̏̎̍̆̎ȟ ̨̋̆̊̂̑ ̈̆̑̓̓̆̔̌̆̑̅̆ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ 
̇̏ ̜́̑ ̓̑̏̐̏̎̉̎ ̇ ̎̆ ".0 ̅̆ ̨̄̆̊ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉̅́̎ 
̨̋̆̊̎ ̜̜̇̌̅  ̨̨̨̨̌̍̅̌̋̓  ̓ ̨̍̆̎̅̆̔ ̜́̎ ̓́̌ ́̎Ȣ 
˗̨̨̙̆̑̒̎̆ȟ ̜̏̒ ̍́̑̋̆̑̌̆̑ ̅̆ ̨̨̄̆̊̎  ̋ ̨̨̓̆̑̌̔ ̂́̊ ́̌̍́ ́̎ 
̎́̔ ́̒̓́̑̅́ ̍̉̏̋́̑̅ ̠̗̠̜̑̆̃́̒̋̔̌̑̉̈́̉̒ ̨̋̆̈̎̅̆ ̨̨̨̌̍̅̌̋ 
́̈́̊ ́̎Ȣ ˞̏ ́̎ ́̑́̊ ̓̑̏̐̏̎̉̎ ̇ ̎̆ ".0 ̂́ ́̌́̔ ˓˟˞ ̂́̑ 
̎́̔ ́̒̓́̑̅́ ̨́̔̐ ̗̠̜̒̓̑́̓̉̉̋́̉̒̕ ̨̋̆̈̎̅̆ ́̎́ ̆̍̆̒ȟ 
̒̏̎̅́̊-́  ̆̑̓̆ ̍̉̏̋́̑̅ ̠̗̠̜̑̆̃́̒̋̔̌̑̉̈́̉̒̎ ̇́̒́̔ ́ 
́̇̆̓ ̎́̔ ̜́̒̓́̑̅ ̓́ ̅́̅̔́ ̜̙̂́̑̎́ ̋ ̍̆̋ ̨̨̨̂̆̑̆̓̎̅̄̎ 

́̃̓̏̑̌́̑ ̅ ̌̆̌̅̆̄̆̎ ɍψɎȢ 
˓˟˞ ̨̋̆̈̎̅̆ ".0 ̜̅̉̎́̍̉̋́̒̎́ ̒̆̑ ̨̆̓̆̓̎ȟ ̨̓̆̑́̐̆̃̓̋ 
̨̙̙̆̍ ̜́̂̌̅́̔ ́ ".0 ̍ ̨̙̌̆̑ ̎́ ̜̓ ̜̏̑̎́̓̌ ́̎ 
̋ ̨̙̑̒̆̓̋ ̅̆̐ ̒́̎́̔ ́ȟ ̑-̓ ̨̑̌ ̆̍̅̆̔ ̨̨̅̒̓̆̑̅  ̨̒̆̑ 
̜̙̂̏̊̎́ ̍ ̨̌̍̆̓̓̆̑ ̨̌ ̅̆ ̎́ ̜̓ ̆̍̆̒ ̇ ̎̆ ̜̙̏̒̍́ 
̨̈̆̑̓̓̆̔̌̆̑̅ ́̇̆̓ ̨̆̓̆̅Ȣ  
˞̜̏̎̍̆̎ȟ ".0 ̨̨̨̂̆̌̒̆̎̅̌̄̎ ̜́̎ ̓́̔ ST ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ 
̂́̑ ̎́̔ ́̒̓́̑̅́ ̇̔̑̆̋-̜̜̓́̍̑̌  ́̒ ̜̎̔̌́̑ ̨̨̨́̔̐̎  
̜̅́̍̔̎ ̂́ ́̌́̔ ́ȟ ̜̒̏̎̍̆̎ ́̓́̑ȟ ̠̓̆̑́̐̉ ́ ̈́̍́̎́̔̉ ̋ ̈-
̜́̑́̒̓́̑̅ ̏̌̅́̎̔ ́̑ ̜̜̌ ̋ ̨̑̒̆̓̌̄̆̎ ́̒ ̜̜̎̔̌́̑̅  

̓ ̨̍̆̎̅̆̔ ̨̈̆̋̓ ̜̜̌̍̉-̅́ ̜̜̅̌  ̆̒̆̐ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ  
˙́ ̜̒́̓ȡ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉ ̙̜́̑́̌́̑̎ ̏̌̅́̎́ȟ 
̈́ ̜̜̍̅́̌̔̅  ̜̏̑̎́̌́̒̔̎́ ́̑́̊ ST ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ 
̂́̑ ̎́̔ ́̒̓́̑̅́ ".0 ̗̗̠̜̋̏̎̆̎̓̑́̉̒ ̜̅̉̎́̍̉̋́̒̎ 
̂́ ́̌́̔Ȣ  
˒̒̆̐̓̆̑ȡ 1. ".0 ̅̆ ̨̄̆̊̎̆ ̜̜̂́̊̌́̎̒̓ ˓˟˞ ̆̑̓̆ ̋̆̈̆ ̨̎̅̆ 
̇ ̑̆̋- ́̎ ̜̜̓́̍̑̌  ̇́ ̜̅́̊̌́̑̅  ̅́̍̔ ̨̨́̔̐̎ ̂́ ́̌́̔Ȣ 
2. ST ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̇ ̨̨̑̄̈̌̄̆̎ 
̍̉̏̋́̑̅ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉ ̙̜́̑́̒̎́ ̜̜̂́̊̌́̎̒̓ 
ɉ̓̑̏̍̂̏̌̉̈̉̒ȟ ̜̂́̌̏̎̅ ́̎̄̉̏̐̌́̒̓̉̋́Ɋ ".0 ̨̨̨̈̄̆̑̒̎  
̜̅̉̎́̍̉̋́̒̎ ̂́ ́̌́̔Ȣ   
σȢ ˓˟˞ ̜̂̏̌̇́̍̍̆̎ ɉ˟˞ȟ ̍̉̏̋́̑̅ ̜̜̉̎́̑̋̓̒̎́̕ 
̗̠̜̓̑́̎̒̏̑̍́̉̒̕Ɋ ".0 ̅̆ ̨̨̄̆̊̎  ̨̨̈̄̆̑̒̎ ̜̜̂́̊̌́̎̒̎ 
̜́̎ ̓́̔Ȣ 

̑́̌̅́̑ ̇ ̎̆ ̈̆̑̓̓̆̔ ̙̜́̑́̌́̑ȡ ̨́̎́̍̎̆̈̎̅̆ ̍̉̏̋́̑̅́ 
̜̜̉̎́̑̋̓̒̕ ̇̏  ̇ ̎̆ ̜̒̉̒̓̏̌́̌  ̗̠̜̅̉̒̔̎̋̉̒̕ ̇̏ ȟ 
̜́̔̑̔̅  ̨̨̨̙̂̑̎ ̓ ̨̨̔̌̄̎̅̆ ̓ ̋̆̎ ST ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ 
̜̅̉́̄̎̏̈̍̆̎ ˍ̜̌̍́̓ Ȣ ̜́̌́̌  ̠̜̋́̑̅̉̏̌̏̄̉̌  
̜̏̑̓́̌ ̜̎́ ̗̠̄̏̒̐̉̓́̌̉̈́̉̌́̎ ́̎ τπ-8υ ̇́̒ 
̜́̑́̌ ̜̎̅́ ̜ ςσ ̎́̔ ́̒ ̨̈̆̑̓̓̆̌̅Ȣ ˴̨̙̎̅̆ ρφɉφωȟυϷɊ ̆̑ 
́̅́̍ ̇ ̎̆ χɉσπȟυϷɊ ̊̆̌ ́̅́̍Ȣ ˔̨̨̙̆̑̓̓̆̔̌̆̑̅  ̏̑̓́ ̜̇́̒ 
φφȟχ ϻ ρπȟυ ̜̜̇̌̅ ̜̑́̅Ȣ 
˔̆̑̓̓̆̔̄̆ ̨̋̑̄̆̎ ̎́̔ ́̒̓́̑ ́ ".0 ̅̆ ̨̄̆̊̎ ̨̨̨̙̂̑̎ȟ ω-̨̙ 
̇ ̎̆ χ-̨̙ ̋ ̨̎̅̆̑ ̨̉̍̍̔̎̎̏̆̑̍̆̎̓̓̕ ̨̅̒̐̆̎ ɉ!ÒÃÈÉÔÅÃÔ 
systÅÍȟ ".0Ȣ !""/44ȟ 53!Ɋ ̜́̎ ̜̓́̅Ƞ ̒̏̎̅́̊-́  ̓ ̒̋̆̎̅̆ 
̓̑̏̐̏̎̉̎ )ȟ #-̨̑̆́̋̓̉̃̓ ̐̑̏̓̆̉̎ȟ ̜̒̏̎̍̆̎ ́̓́̑ 
̜̌́̂̏̑́̓̏̑̌  ̜̇́̌̐ ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̜́̒̐́̐̓  ̈̆̑̓̓̆̔ 
̨̨̅̒̓̆̑ ɉ̞̠̌̆̋̓̑̏̋́̑̅̉̏̄̑́̉̕ȟ ̞̖̠̏̋́̑̅̉̏̄̑́̉̕Ɋ 



 
 

99 

̇ ̨̨̨̑̄̈̌̅Ȣ  
˔̨̙̆̑̓̓̆̌̔̌̆̑̅̆ ˓˟˞ ̜̋̌̉̎̉̋́̌  ̋ ̨̨̨̑̎̒ φ-̒́́ ̓ 
̋ ̨̌̆̍̎̅̆ ̜̅́̍ ́̎ ̇ ̎̆ 34 ̨̨̒̆̄̍̆̎̓̎  πȟρ ̍ˏ ̞̗̠̜̌̆̃́̉̒ 
̨̂̑ ̎̆̍̆̒̆ ̨̙̂̑̎̆̆ ̋̆̓̔̌̆̑̅̆ ̇ ̎̆ ˟ ̨̨̨̙̓̒̆̒̎  πȟρ ̍ˏ 
̠̜̉̎̃̆̑̒̉̒ ̨̂̑ ̎̆̍̆̒̆ ̨̙̂̑̎̆̆ ̋̆̓̔̌̆̑̅̆ ̜́̎ ̜̓́̌̅Ȣ  
˔́ ̜̍̅́̌̔ ̙̏́ ̜̎́ ́̑́̊ ɉ˪˗ː ̜̙̂̏̊̎́Ɋȟ ̇ ̨̑̄̌̄̆̎ 
̜̑̆̐̆̑̔̈̉̏̎̅̕ ̠̓̆̑́̐̉ ̙̜́̑́̒̎́ ɉ̇ ̨̊̆̌ 

̓̑ ̜̏̍̂̏̌̉̓̉̋́̌  ̠̓̆̑́̐̉ȟ ̨̟̝̓̑́̎̒̌̍̉̎́̌̅ ̜̂́̌̌̏̎̅ 
́̎̄̉̏̐̌́̒̓̉̋́Ɋ ́̑́̊ ̜̂́̑̌  ̎́̔ ́̒̓́̑ ̓̏̐̓́̑ ́ ̂ ̨̨̌̎̅Ȣ 
˪˗ː̅̆ ST ̨̨̒̆̄̍̆̎̓̎  ̜́̌̅ ̜ ̜́̂̑ ̜́̒ ̜̂̏̊̍̆̎ 
̇̏ ̜́̑̌́̔ ρπ ɉτσȟυϷɊȟ ̜́̑̓  ̜́̂̑ ̜́̒ ̜̂̏̊̍̆̎ χɉσπȟτϷɊȟ 
̜́̌̅ ̜-̂ ̨̨̊̑̌̋ φɉςφȟρϷɊ ̎́̔ ́̒̓́̑̅́ ̜́̎ ̜̓́̌̅ ɉ˞̔̑̆̓ 
ρɊȢ ˞̏̌ ̜̙̜́̑̎́̎  ̌́ ̜̜̓̑̒ ̗̠̜̑́̋̉̒̕ 53,36ϻ5,05% 

̜̑́̅.  

 
˞̔̑̆̓ ρ ɀ ̒ ̏̌ ̜̙́̑̎́ ̜́̂̑ ̜̜́̒̎  ̈́ ̜̍̅́̌̔ ̙̏́ ̜̎́ ́̑́̊ ˓˟˞ ̂́̑ ̎́̔ ̜́̒̓́̑̅ ̂ ̌̔ ɉϷɊ 

 
˕̙̠̜̆̍̉̌  ̈́ ̜̜̍̅́̌̔̅  ̏̑̎́̌́̒̔ ̋ ̨̌̆̍̎̆ ɉ˪˗ːɊ ̇ ̎̆ 
̇ ̨̨̑̄̈̌̄̆̎ ̜̑̆̐̆̑̔̈̉̏̎̅̕ ̠̓̆̑́̐̉ ́ ́̑́̊ ".0 
̜̅̉̎́̍̉̋́̒ ̜́̎ ̜̓́̌̅Ȣ  
˝̜̆̐̆̑̔̈̉̏̎̅̕ ̠̓̆̑́̐̉ ̨̋̆̌̆̒ ̓ ̑̅̆ ̇ ̨̨̨̑̄̈̌̅ȡ υɉςρȟχϷɊ 
̈̆̑̓̓̆̌̔̅̆̄̌̆̑̄̆ȡ -  ̇ ̨̊̆̌̋ ̜̓̑̏̍̂̏̌̉̓̉̋́̌  ̠̓̆̑́̐̉ 

ˍ̨̋̓̉̌̉̈̆̎ ̜̓́̍̑ ̨̨̙̎̆ ̨̆̎̄̈̔̍̆̎Ƞ ρσɉυφȟυϷɊ ̎́̔ ́̒̓́̑ ́  ɀ 
̉̎́̑̋̓̓̕ ̨̔̆̌̅ ̠́̑̓̆̑̉ ́ ̨̟̝̓̑́̎̒̌̍̉̎́̌̅ ̜̂́̌̌̏̎̅ 
́̎̄̉̏̐̌́̒̓̉̋́ȟ υɉςρȟχϷɊ ̎́̔ ́̒̓́̑ ́ ̓̑̏̍̂̏̌̉̈̉̒ ɉ˟˘˟ 
̜́̑̒ ̋ ̨̨̙̑̒̆̓̋̓̆̑̎̆ ́̑́̊Ɋȟ ̠̋̏̑̏̎́̑̏́̎̄̉̏̄̑́̉̕ ̅́ ɉ̂́̒ 

̓́̑̓̔Ɋ ̇ ̨̨̨̑̄̈̌̍̆̅ ɉ̒̔̑̆̓ ςɊȢ  

 
˞̔̑̆̓ 2- ˓ ˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̜̑̆̐̆̑̔̈̉̏̎̅̕ ̠̓̆̑́̐̉ ̙̜́̑́̌́̑ (%) 

 
ˎ̨́̈̉̒̓ ̠̓̆̑́̐̉ ˓˟˞ ̆̍̅̆̔ ˢ̜́̓̓́̍́̒̎́ ̒ ̊̋̆̒ ̇ ̨̨̨̑̄̈̌̅: 
̠́̎̓̉̋̏́̄̔̌̎̓̓́ȟ̑ ́̎̓̉́̄̑̆̄́̎̓̓́ȟ̑ ̎̉̓́̑́̓̓́ȟ̑ ɼ-
́̅̑̆̎̏̂̌̏̋́̓̏̑̌́ȟ̑ ˍ˜ˡ˕ ̇ ̎̆ ̒̓́̓̉̎̅̆̑. ˟̏̐̓́̎ ̙̜ ́̑̔ 
̨̋̑̉̓̆̑̉̌̆̑̎̆ ˪˗ː̅̆ ST ̨̨̒̆̄̍̆̎̓̎ ̠̜̅̆̐̑̆̒̒̉̒ ̇ ̎̆ ː̉̒ 
̙̏ ̜̜̜̑̎  ̜̓̏̌  ̒̏̌ ̠́ ̙̜̜́̒̎  ̂ ̨̄̆̍̆̒Ƞ ̜́̊̓́̌́̍́̌ 
̍̉̏̋́̑̅ ̜̜̉̎́̑̋̓̒̕ȟ ́̎̓ ̨̨̅̉́̂̆̓̎  ̗̠̅̆̋̏̍̐̆̎̒́̉ 
̜̜̒́̓̒ ̇ ̎̆ ̨̆̍̅ ́̇̆̓ ̨̆̓̆̓̎ ̂́̒ ́ ́ ̜̈́̌́̑̅  ́̊ ̜̎ 
̠̜̐́̓̏̌̏̄̉̒ ̂́̑ ̎́̔ ́̒̓́̑ ̜̂̏̌̅Ȣ ˎ́ ̜̜̌́̔̌  ̜̓̏̐̓ 
̇ ̨̑̆̋̓  ̙̠̜̉̆̍̉̌  ̜́̔̑̔ ̂́̑ ̒̏̌ ̇́̒̓́ ̜ ςπ ̎́̔ ̜́̒̓ 

̜̑́̅Ȣ  
˞̜̓́̓̉̒̓̉̋́̌  ̍ ̨̨̌̍̆̓̓̆̑̅ ̅̆̔ %ØÅÌÌ ̜̒̓́̓̉̒̓̉̋́̌  
̂́ ̅́̑̌́̍́ ̨̐́̋̆̓ ̜̜̏̌̅́̎̌̅Ȣ ˙ ̨̌̍̆̓̓̆̑ ̋̆̒̓̆ ̓ ̨̑̎̅̆ 
̋ ̨̑̒̆̓̌̄̆̎ȟ ̏̑̓́ ̙̜́̍́̌  ́̓́̑ ɉ˙Ɋȟ ̜̒̓́̎̅́̑̓̓ ̏̑̓́ 
̨̨́̓̆̌̋̓ ɉÍɊ ̜̑́̅Ȣ ˑ ̨̌̆̌̅̋ ̂́ ́̌́̔ ̋ ̨̨̙̑̒̆̓̋̓̆̑̅ 

̜́̇̑́̓́ ̜̜̏̓̑̐ ˞̝̟̓̅̆̎̓ ̨̜̋̑̉̓̆̑̉̎  ̜̏̌̅́̎̔̍̆̎ 
̇ ̨̨̨̑̄̈̌̅ȟ ̜̙̂́̑̎́ ̅ ̨̌̆̌̅ ̍ ̨̨̌̍̆̓̓ ̑ Ѓπȟπυ ̜̒́̎́̅Ȣ 
˚ ̨̓̉̇̆̌̆̑Ȣ ST ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ 
́̌ ̙́ ̜ ̓ ̨̔̌̋̓̆ ".0 ̏̑̓́ ̅̆ ̨̄̆̊̎ 427,71ϻ89 ̐̄Ⱦ̍̌ 

̜̑́̅Ȣ ".0 ̋ ̨̨̙̑̒̆̓̋̓̆̑ ̆̑ ̇ ̎̆ ̊̆̌ ́̅́̍ ̜́̑́̒̎̅́ 

̍ ̌̅̆̍ ̨̙̆̑̆̋̆̌̆̎̂̆̅ ɉ421,65ϻ195,1̐ ̄Ⱦ̍̌Ɋ ̇ ̎̆ 
(440,71ϻ195,1̐̄Ⱦ̍̌Ɋ ̜̑́̅Ȣ  
˞̏̌ ̜̙̜́̑̎́̎  ́̌ ̙́ ̜ ̋̆̈̆ ̅̆ ̜́̌̅ ̜ ̜́̂̑ ̜̜́̒̎  
̈́ ̜̜̍̅̌́̌̔ ̂́̑ ̎́̔ ́̒̓́̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ 
383,87ϻρωρȟρς ̐̄Ⱦ̍̌ ́̑̓ ̜ ̜́̂̑ ̜̜́̒̎  ̈́ ̜̜̍̅́̌̔ ̂́̑ 
̎́̔ ́̒̓́̑̅́ ".0 ̋̏ ̗̗̠̜̎̆̎̓̑́̉̒ ̜̙̂́̑̎́ ̇̏ ̜́̑ 
576,8ϻχρȟως ̐̄Ⱦ̍̌ ̂̏̌ ̜́̎ ̅ ̨̌̆̌̅̆̎̄̆̎ ̜̓̔̑́̌ ́̊̓́ ̋̆̓̔ 
̋̆̑̆̋Ȣ ˎ̜́̑̌  ̂́ ̜̌́̔ ̋̆̈̆ ̨̎̅̆ ̜́̌̅ ̜ ̜́̂̑ ̜̜́̒̎  
̈́ ̜̜̍̅́̌̔̎́ ́̑́ ́̎̅́ ́̑̓ ̜ ̜́̂̑ ̜̜́̒̎  
̈́ ̜̜̍̅́̌̔ ̂́̑ ̓̏̐̓́̑̅́ ".0 ̗̗̠̜̋̏̎̆̎̓̑́̉̒ ̇̏ ̜́̑ 
̂̏̌ ̜́̎ ̜́̎ ̜̓́̌̅Ȣ 
ˍ̌ ̙́ ̜ ̓ ̨̔̌̋̓̆̑̅̆ ψɉστȟχϷɊ ̎́̔ ́̒̓́̑̅́ ́̒ ̜̎̔ ̜̜̅́̍̅ȡ 
̋̐̆ ̨̨̨̒̎̔ -ςɉψȟφϷɊȟ ̨̋́̑̅̉̏̄̆̎̅ ̙̏̋ ɀ ςɉψȟφϷɊȟ ̜̙̜́̑̎́̌  
̖̠̓́̉̋́̑̅̉ ̨̐́̑̋̏̒̉̈̍ ɀ τɉρχȟσϷɊ ̇ ̎̆ ̠̂̉̄̆̍̆̎̉ ̓ ̨̑̎̅̆ 
̜̙̜́̑̎́̌  ̞̠̋̒̓̑́̒̉̒̓̏̌̉ ςɉψȟφϷɊ ̨̙̈̆̑̓̓̆̔̌̆̑̅̆ ɉ̒̔̑̆̓ 

σɊȢ ˛̜̒ ̎́̔ ́̒̓́̑̅́ ".0 ̏̑̓́ ̅̆ ̨̄̆̊ φςσȟτσϻ31,4 ̐̄Ⱦ̍̌ 
̜̑́̅ȟ ̏̌ ̄̏̑̍̏̎ ̇̏ ̜́̑ ̅̆ ̨̄̆̊̎ ̇ ̎̆ ̇̆̅̆̌ ̓ ̨̇̅̋ 

̜̒̉̎̅̑̏̍̎  ̆̑̓̆ ̋̆̈̆ ̨̎̅̆ ̇ ̑̆̋-̜̜̓́̍̑̌  
́̒ ̜̜̎̔̌́̑̅  ̅́̍̔ ̨̨́̔̐ ̜̓̔̑́̌ ̜́̊̓̔ ̍ ̨̍̋̎Ȣ   
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˞̔̑̆̓ σ- ˓ ˟˞ ̂́ ̑ ̎́̔ ́̒̓́̑̅́ ́̌ ̙́ ̜ ̓ ̨̔̌̋̓̆ ̇ ̑̆̋-̜̜̓́̍̑̌  ́̒ ̜̜̎̔̌́̑̅  ̨̨̨̇̉̌̄ ɉϷɊ 

 
˝̜̆̐̆̑̔̈̉̏̎̅̕ ̠̓̆̑́̐̉ ̙̜́̑́̒̎́ ́̑́̊  ".0 ̅̆ ̨̄̆̊ 
̂́ ̜̜̌́̔̅  σ-̨̙ ̓ ̨̨̔̌̄̎̅̆ ̇̏ ́̑̌́ ̜́̎ ̜́̎ ̜̓́̌̅Ȣ ˟˘˟ 
̨̋̆̊̎ ".0 ̅̆ ̨̄̆̊ σ-̨̙ ̓ ̨̔̌̋̓̆ 629,25 ϻ43,60 ̐̄Ⱦ̍̌ ̨̅̆̊̎ 
̇̏ ̜́̑̌́̅ȟ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉ ̂̏̌̍́ ́̎ ̎́̔ ́̒̓́̑̅́ 

612,72ϻ97,65 ̐̄Ⱦ̍̌ ̨̅̆̊̎ ̇ ̎̆ ̜̂́̌̌̏̎̅ ́̎̄̉̏̐̌́̒̓̉̋́ 
̇́̒́̌ ́̎ ̎́̔ ́̒̓́̑̅́ 441,70ϻ72,17̐ ̄Ⱦ̍̌ ̨̅̆̊̎ ̇̏ ́̑̌́ ́̎ 
ɉ̒̔̑̆̓ τɊȢ  

 
˞̔̑̆̓ τ- ".0 ̅̆ ̨̨̄̆̊̎  σ-̨̙ ̓ ̨̨̔̌̋̓̆̄ ̜̅̉̎́̍̉̋́̒ ɉ̐̄Ⱦ̍̌ɊȢ 

 
7-̨̙ ̓ ̨̔̌̋̓̆ ̜̂́̑̌  ̓̏̐̓́̑̅́ ".0 ̅̆ ̨̄̆̊ ̓ ̨̍̆̎̅̆̅ȟ ́̌ 
́̎̄̉̏̐̌́̒̓̉̋́ ̋ ̨̨̙̑̒̆̓̋̓  ̜̙̂́̑̎́ ̓ ̨̍̆̎̅̆̔̎ ̋ ̨̑̒̆̓̓ -
153,17ϻ48,60 ̐̄Ⱦ̍̌ ɉ̨̨̨̙̂̑̎ ̋ ̨̎̎  ̋ ̨̨̙̑̒̆̓̋̓̆̑̍̆̎ 
̜̜̒́̌̒̓̑ ́̎̅́ 441,70 ϻ72,17 ̐ ̄Ⱦ̍̌ȟ Ð Ѓ πȟπρɊ ɉ˞̔̑̆̓ υɊȢ  ˟˘˟ 
̇ ̨̨̑̄̈̌̄̆̎ ̎́̔ ́̒̓́̑ ̜̓̏̂̎̅́ ".0 ̏̑̓́ ̅̆ ̨̄̆̊ 
498,98ϻ93,69 ̐̄Ⱦ̍̌ ̜̑́̅ ɉ́̌ ̙́ ̜ ̋ ̨̙̑̒̆̓̋̓̆̑̍̆̎ 

̜̜̒́̌̒̓̑ ́̎̅́ 619,2ϻ51,49 ̐ ̄Ⱦ̍̌ɊȢ ˟˘˟ ̇ ̎̆ ́̎̄̉̏̐̌́̒̓̉̋́ 
̇ ̨̨̑̄̈̌̄̆̎ ̎́̔ ́̒̓́̑ ̜̓̏̂̎̅́ȟ ̒̏̎̅́̊-́  ".0 ̅̆ ̨̨̄̆̊̎  
̓ ̨̍̆̎̅̆̄̆̎ ̜́̎ ̜̓́̌̅ ɉ627,8 ϻ72,63 ̐ ̄Ⱦ̍̌-̅̆̎ 520,6ϻ79,79 
̐̄Ⱦ̍̌ ̨̅̆̊̎Ɋȟ ̨̂̑́-̓́ ̋ ̨̨̙̑̒̆̓̋̓̆̑̅  ̜̅̉̎́̍̉̋́̒ ̅ ̨̌̆̌̅ 
̜̂̏̌̍́̅Ȣ   

 

 
˞̔̑̆̓ υ- 7-̨̙ ̓ ̨̔̌̋̓̆ ".0 ̅̆ ̨̨̄̆̊̎  ̜̅̉̎́̍̉̋́̒ ɉ̐̄Ⱦ̍̌ɊȢ   Ð Ѓ πȟπρ 

 
˞̜̏̎̍̆̎ ́̓́̑ ̓̑̏̐̏̎̉̎ ) - 4,29ϻ6,5 ̐̄Ⱦ̍̌ ̇ ̎̆ ˞ ɀ 
̨̑̆́̋̓̉̃̓ ̐̑̏̓̆̉̎ -19,48ϻ5,32̐̄Ⱦ̍̌ ̜́̎ ̜̓́̌̅ȟ ̜̏̌́̑̅  
̇̏ ̜́̑ ̋ ̨̨̙̑̒̆̓̋̓̆̑ ˓˟˞ ̇́ ̜̜̍̒̈ ̂̏̌̇́̍ ̨̨́̔̐ 

̜́̋̓̏̑̌́̑̎́̕ ̜̇́̓́̅Ȣ ".0 ̇ ̎̆ ˞ - ̨̑̆́̋̓̉̃̓ ̐̑̏̓̆̉̎ 
̅̆ ̨̨̄̆̊̎  ̇̏ ̜́̑̌́̔ ̜́̑́̒̎̅́ ɉÒЀπȟτȟ ̑ ЃπȟπυɊ ̨̓̋̆̌̆̊ 
̠̗̜̋̏̑̑̆̌̉̏̎̅ ̜̂́̊̌́̎̒ ̜́̎ ̜̓́̌̅ ɉ̒̔̑̆̓ φɊȢ 
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˞̔̑̆̓ φ- ".0 ̇ ̎̆ ˞ - ̑ ̨̆́̋̓̉̃̓ ̨̐̑̏̓̆̉̎̎  ̠̗̜̋̏̑̑̆̌̉̏̎̅ ̜̜̂́̊̌́̎̒ ɉÒЀπȟτȟ ̑ ЃπȟπυɊ 

 
˓˟˞ ̠́ ̓́̌̔ ̨́̎́̌̉̈̎ ̇ ̨̑̄̈̄̆̎̅̆ ̠̗̠̑̆̃́̒̋̔̌̑̉̈́̉ 
̨̨̅̒̎̆ ̜̜̂́̊̌́̎̒̒̈ ".0 ̅̆ ̨̨̄̆̊̎  ́̌ ̙́ ̜ ̋̆̈̅̆ 
̜̙̂́̑̎́ ̇̏ ̜́̑ (619ϻψω̐̄ Ⱦ̍̌Ɋ ̎ ̨̓̉̇̆̒ ̨̋̆̈̎̅̆ ̍̉̏̋́̑̅ 
̜̜̜̉̎́̑̋̓̒̎̕  ̗̠̜̓̑́̎̒̏̑̍́̉̒̕ ρυɉφυϷɊ ̎́̔ ́̒̓́̑̅́ 
́̎ ̜̜̓́̌̅ȟ ́̌ ".0 τρφϻρπς ̐̄Ⱦ̍̌ ̓ ̍̆̎ ̅̆ ̨̄̆̊̎̅̆ 
̓ ̑́ ̜̒̈ ̠̒̓̆̎̏̋́̑̅̉ ψɉστϷɊ ̨̙̈̆̑̓̓̆̔̌̆̑̅̆ ̜́̎ ̜̓́̌̅Ȣ   
˚ ̨̓̉̇̆̌̆̑̅ ̓́̌ ̜̌́̔Ȣ ˗̨̆̊̂̑ ̈̆̑̓̓̆̔̌̆̑̄̆ ̋̆̌̒̆̋ȟ ˓˟˞ 
̂́̑ ̎́̔́̒̓́̑̅́ ́̌ ̙́ ̜ ̋ ̨̎̅̆̑ ̇ ̎̆ ̨̙̋̆̑̆̋ 
̔́ ̜̜̓̓́̑̎̅́ ̅́ ".0 ̋ ̨̨̙̑̒̆̓̋̓̆̑ ̨̝̋́̑̅̉́̌̅ ̨̨̌̍̎  
̜̙̂́̑̎́ ̅ ̨̌̆̌̅ ̜̐̑̆̅̉̋̓̏̑ ̜̂̏̌̐ ̜̜̓́̂̌́̅ [8,9].  ˎ́̒ ́ 
̈̆̑̓̓̆̔̌̆̑̅̆ ".0 ̅̆ ̨̄̆̊ ̜̎̆̋̑̏̈̅  ̂́̒ ́ ̅́ 
̨̨̂̉̏̍́̑̋̆̑̌̆̑̎  ̠̗̠̜̋̏̑̑̆̌̌̉̒̍̆̎ ̂́ ̜́̌́̎̅ȟ ̏̌ 
̓̑̏̐̏̎̉̎̍̆̎ ̇ ̎̆ ˞ - ̨̑̆́̋̓̉̃̓ ̂̆̌̏̋̐̆̎Ȣ ST 
̇̏ ̜̜́̑̌́̔̎̒̈ ˓˟˞ ̂́̑ ̌̋̆̎ ̎́̔ ́̒̓́̑ ̜̒́̎̍̆̎ 
̇ ̨̨̑̄̈̌̄̆̎ '534/ ɀ )6 ̨̈̆̑̓̓̆̔̌̆̑̎̅̆ ̍̉̏̋́̑̅ 
̜̜̉̎́̑̋̓̒̕ ̇ ̎̆ ̨̌̍ ̨̨̨́̔̐̎  ̜̋̌̉̎̉̋́̌  
̜̜̉̎̅̉̋́̓̏̑̌́̑̎  ̇ ̎̆ ̂́̒ ́ ̅́ ̖̠̜̂̉̏̉̍̉̌  ̨̈̄̆̑̒̓̆̑ 
̇ ̎̆ .4- ÐÒÏ".0 ̜́̑́̒̎̅́ ̜ ̗̗̠́̒̒̏̉́̉̌́̑ ̨̈̆̑̓̓̆̌̅Ȣ 
˟̑̏̐̏̎̉̎ ̇ ̎̆ ˞-̨̑̆́̋̓̉̃̓ ̜̂̆̌̏̋̓  ̅̆ ̨̄̆̊̍̆̎ 
̜̜̒́̌̒̓̑ ́̎̅́ .4- ÐÒÏ".0 ̇̏ ̜́̑ ̅̆ ̨̄̆̊ ˓˟˞ ̇́ ̜̜̍̒̈ 
̜̂̏̌̇́̍̎ ̂́ ́̌́̔̅́ ̜̙̂́̑̎́ ̅ ̨̌̆̌̅ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
ˎ̨̨̈̅  ̎́̔ ́̒̓́̑̅́  ˞-̨̑̆́̋̓̉̃̓ ̂̆̌̏̋ ̇ ̎̆ ".0 ̅̆ ̨̨̄̆̊̎  
̇̏ ̜́̑̌́̔̎̅́ ̨̓̋̆̌̆̊ ̠̗̠̜̋̏̑̑̆̌̉̌  ̜̂́̊̌́̎̒ ̜̇́̓̑ȟ ̏̌ 
˓˟˞ ̇́ ̜̜̍̒̈ ̜̂̏̌̇́̍̎́ ̜́̌̐ ̨̨̋̆̌̆̓̎̎ ̅ ̨̌̆̌̅̆̊̅Ȣ  
34 ̇̏ ̜́̑̌́̔̍̆̎ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ BNP 
̗̗̠̜̜̋̏̎̆̎̓̑́̉̒̎  ̇̏ ̜́̑ ̜̒́̎̅́̑ ̨̨̂̅  
̨̨̈̆̑̓̓̆̔̌̆̑̍̈̅̆ ̜́̎ ̜̓́̌̅ȟ ̜̏̎  ̙ ̎̅̆ ̒̏̌ ̜̙́̑̎́ 
̜́̂̑ ̜̜́̒̎ ̈́ ̜̜̍̅́̌̔ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̜̙̂́̑̎́ 

̅̆ ̨̨̄̆̊̎  ̇̏ ̜́̑̌́̔ ̜́̎ ̜̓́̌̅Ȣ ˓˟˞ ̨̋̆̈̎̅̆ ̍̉̏̋́̑̅ 
̙̠̜̉̆̍̉̒ ̜̙́̑̎́̌́̑ ̜̍̉̏̋́̑̅̎́̎ ".0 ̂ ̨̨̌̎̔ 
̜́̎ ̜̓́̌́̅ȟ ̏̌ ̍̉̏̋́̑̅ ̇ ̎̆ ̓ ̨̇̅̋ ̜̜̓́̍̑̌́̑̅  
̜̜̓̏̎̔̒̎  ̇̆̅̆̌ ̜̉̎̏̓̑̏̐̓ ̜́̌̐ ́ ̨̨̋̆̌̓̑̔̎̆ ̜̜́̓̒́̅ 
ɍχȟρπɎȢ ́̊̓́ ̜́̌̐ ́ ̨̋̆̌̆̓̎ ̙̠̉̆̍̉ ̒̏̌ ̜̙́̑̎́ 

̜́̂̑ ̜̜́̒̎  ̙́̍́̅́̎ ̜̓̒ ̇ ̨̋̓̆̍̆̒̎ ̔́ ̜̙̓́ ̙́ ̜̜̑̔ 
̍ ̨̍̋̎ȟ ̏̌ ̜̙̂́̑̎́ BNP ̅̆ ̨̨̄̆̊̎  ̇̏ ̜́̑̌́̔̎́ ̜́̌̐ 
̨̋̆̌̆̅ ɍωɎȢ ˎ̨̨̈̅  ̂́ ̜̜̜̌́̔̍̈ ̜̙̂̏̊̎́ σ-̨̙ ̓ ̨̔̌̋̓̆ BNP 
̗̗̠̜̜̋̏̎̆̎̓̑́̉̒̎  ̙̜ ̜ ̜̑̆̐̆̑̔̈̉̏̎̅̕ ̇ ̎̆ 
̜̐́̓̏̄̆̎̆̓̉̋́̌  ̈́ ̜̜̍̅́̌̔ ̨̌̉̐̉̅̓̆̑̅  ̨̐̆̑̆̋̉̒̓̋ 
̜̙ ̜̜̜̌̅́̎̔̎ ̨̨̨̂̆̌̒̆̎̅̌̄̍̆̎ ̇ ̎̆ ̗̋́̑̅̉̏̍̉̏̉̓̓̆̑ 

̜̜̍̆̍̂̑́̎́̒̎  ̨̨̏̓̓̆̄̎  ̂̏̒ ̜̑́̅̉̋́̌̍̆̎ 
̈́ ̜̜̍̅́̌̔̍̆̎ ̇̏ ̜́̑̌́̎́̅ ɍτȟυȟφȟρπɎȢ ˓̨̨̆̓̒̓̋̓̆̑̄̆ 
̇̆̓̋̆̎ ̠̜̑̆̐̆̑̔̈̉̌̕  ̠̓̆̑́̐̉ ̇́ ̜̅́̊̎̅́ υ-̨̙ ̓ ̨̔̌̋̓̆ 
̜̂́̌̌̏̎̅ ́̎̄̉̏̐̌́̓̒̉̋́ ̇ ̨̨̑̄̈̌̄̆̎ ̎́̔ ́̒̓́̑̅́ BNP 
̜̙̂́̑̎́ ̎ ̨̓̉̇̆̌ ̗̗̠̜̋̏̎̆̎̓̑́̉̒ ̜̙̂́̑̎́ ̓ ̨̍̆̎̅̆̄̆̎ 
̜́̎ ̜̓́̌̅Ȣ ˎ ̌ ̂́̒ ́ ̅́ȟ ̨̋̆̊̂̑ ̈̆̑̓̓̆̔̌̆̑̅̆ ̅ ̌̆̌̅̆̎̄̆̎ȟ 
̜̜̍̍̒́̌ ́ &2)3# )) ̨̈̆̑̓̓̆̔̎̅̆ ςπρω ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑ 
̜́̓̒ ́̎ȟ ̂ ̌ ̇̆̑̅̆ ̨̉̎̃́̈̉̃̓ ̇ ̎̆ ̨̉̎̃́̈̉̃̓ ̆̍̆̒ ̆̍̅̆̔ 

̓ ̨̨̒̌̍̆̎ ̜̜̜̒́̌̒̓̑̌ ́̎ ɍψȟρπɎȢ  ˛̜̒ ̈̆̑̓̓̆̔̌̆̑̅̆ BNP 
̅̆ ̨̄̆̊̎ ̓ ̨̇̑̉̂̆̅̆ ̜́̎ ̓́̔  ̇́ ̜̜̍̒̈ ̨̒̆̑̌̆̑̅  ̇̏ ̜́̑ 
̨̨́̔̐ ̂́̑ ̎́̔ ̜́̒̓́̑̅ ̜́̎ ̓́̔ ́ ̜̙̂́̑̎́ ̍ ̨̨̍̋̎̅̋ 

̨̂̆̑̆̅ȟ ̜̒̏̎̍̆̎ ́̓́̑ ̅ ̒̓ ̨̑̌ ̅ ̨̨̑̌̋ ̠̓̆̑̐̉ ̜́̌̅̎̅́ 
̨̉̎̃́̈̉̃̓ ̠̒̓̑́̓̆̄̉ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
̜̜̜̏̑̓̎̅̌́̑: 

1. ˓ ̏ ̜́̑ BNP ̅̆ ̨̄̆̊̍̆̎ ˓˟˞ ̂́̑ ̎́̔ ́̒̓́̑̅́ ̆̑̓̆ 
̋̆̈̆ ̅̆ ̇ ̑̆̋-̜̜̓́̍̑̌  ̇́ ̜̅́̊̌́̑̅  ̅́̍̔ ̨̨́̔̐̎ 
̜́̎ ̓́̔ 
2. ˓ ˟˞ ̇́ ̜̜̍̒̈ ̎ ̨̨̓̉̇̆̒̎  ̨́̔̐ ̜́̋̓̏̑̎́̕ ̜̇́̓́̓̎ 
BNP ̇ ̎̆ ˞ ɀ ̨̑̆́̋̓̉̃ ̐̑ ̨̏̓̆̉̎̎  ̇̏ ̜́̑ ̅̆ ̨̄̆̊ ̜́̑́̒̎̅́ 
̨̓̋̆̌̆̊ ̠̗̠̜̋̏̑̑̆̌̉̌  ̜̂́̊̌́̎̒ ̜́̎ ̜̓́̌̅Ȣ 
3. ˓ ˟-˞  ̑̆̐̆̑̔̈̉̏̎̅̕  ̜ ̠̜̓̆̑́̐̉̒̎̅́ BNP 
̗̗̠̜̜̋̏̎̆̎̓̑́̉̒̎  ̙̜ ̜ σ-̨̙ ̓ ̨̔̌̋̓̆ ̇̏ ̜́̑̌́̔ ̇ ̎̆ 
7-̨̙ ̓ ̨̔̌̋̓̆ ̜̏̎  ̓ ̨̍̆̎̅̆̔ ̜́̎ ̜̓́̌̅Ȣ  
4. ˎ ́̌̌̏̎̅  ̜ ́̎̄̉̏̐̌́̒̓̉̋́ ̇́̒́̌ ́̎ ̎́̔ ́̒̓́̑ ̜̓̏̂̎̅́ 
BNP ̅ ̆ ̨̨̄̆̊̎  ̓ ̍̆̎̅̆̔ ̜̅̉̎́̍̉̋́̒ ̜̙̂́̑̎́ ̋ ̨̨̑̎̅Ȣ 
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˕Ȣ ˍȢ ˍ˘˙ˍ˞˗˨˔˨ȟ ˑȢ ˍȢ ˗ˍ˜˞ˠ˘˟ˍ˚˛ˏˍȟ ːȢ ˎȢ ˜˛˘˔˕˗ȟ ˔Ȣ˞Ȣ ˙ˍ˗ˍ˥˒ˏˍ  
˘˒ˤ˒ˎ˚ˍˬ ˕ ˜˝˛ː˚˛˔˚ˍˬ ˛ˣ˒˚˗ˍ ˎ˛˘˩˚˨ˢ ˞ ˛˞˟˝˨˙ ˗˛˝˛˚˚˨˙ ˞˕˚ˑ˝˛˙˛˙ȟ ˝˛˘˩ ˙˛˔ː˛ˏ˛˖ ˚ˍ˟˝˕˖ˠ˝˒˟˕ˤ˒˞˗˛ː˛ 

˜˒˜˕ˑˍ ˏ ˑ˕ˍː˚˛˞˟˕˗˒ 
 
˝̟̆̈̍̆ȡ ˛̜̂̒̌̆̅̏̃́̎ ̗̜̐́̉̆̎̓  τπ-ψυ ̌̆̓ ̒ ̅̉́̄̎̏̈̏̍ ˛˗˞ ̒ ̛̐̏̅̆̍̏̍ ST. ˜̗́̉̆̎̓́̍ ̝̐̑̏̃̏̅̉̌̏̒ ̏̐̑̆̅̆̌̆̎̉̆ ̠̔̑̏̃̎ ".0 ̃ 
̜̐̆̑̃̆ȟ ̎́ σ-̆ ̉ χ-̆ ̒̔̓̋Ȣ ˚́ ̏̎̆̕ ̑̆̐̆̑̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ ˛˗˞ ̐̉̋ ̗̗̋̏̎̆̎̓̑́̉̉ ".0 ̟̠̎́̂̌̅́̌̒ ̎́ σ-̉ ̒̔̓̋̉ ̒ ̟̐̏̒̌̆̅̔̉̍̚ 
̝̙̔̍̆̎̆̎̉̆̍  ̎́ χ-̆ ̒̔̓̋̉. ˑ ̉̎́̍̉̋́ ̠̒̎̉̇̆̎̉ ".0 ̘̝̈̎́̉̓̆̌̎̏ ̜̃̑́̇̆̎́ ̃ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ȟ ̜̋̏̓̏̑̍ ̝̐̑̏̃̏̅̉̌́̒ ̠̂́̌̌̏̎̎́ 
́̎̄̉̏̐̌́̒̓̉̋́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̏ ̜̒̓̑̊ ̜̋̏̑̏̎́̑̎̊ ̒̉̎̅̑̏̍ȟ ̍̏̈̄̏̃̏̊ ̘̎́̓̑̉̊̔̑̆̓̉̆̒̋̉̊ ̐̆̐̓̉̅Ȣ 
 
 
 
 

I.A. ALMASKYZY, D.A. KAPSULTANOVA, G.B. POLZIK, Z.S. MAKASHEVA 
THERAPEUTIC AND PREDICTIVE ESTIMATE OF PATIENTS WITH ACUTE CROWN SYNDROME, BRAIN NATRIURETIC  

PEPIDA ROLE IN DIAGNOSIS 
 

Resume: The study included patients 40-85 years old with a diagnosis of ACS with elevation ST. There Patsien-BNP level was determined in 
the first, on the 3rd and 7th day. Against the background of reperfusion therapy ACS peak BNP concentration was observed on the 3rd day, 
followed by a decrease of the 7th day. Dynamics of reduction of BNP significantly expressed in the group of patients who underwent balloon 
angioplasty. 
Keywords:  acute coronary syndrome, brain natriuretic peptide.  
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˓Ȣ˞Ȣ ˓ˍ˚ˍ˖ˑˍ˝˛ˏȟ ˍȢ˙Ȣ ˗ˍ˝ˤˍ˘˛ˏˍȟ ˍȢ˞Ȣ ˗ˠ˘˩˙ˠˢˍ˙˒˟˛ˏȟ ˍȢˏȢ ˗˘˕˙ˍ˥ȟ ˟Ȣ˗Ȣ ˙ˠˢˍ˚˛ˏȟ ˍȢ˒Ȣ ˓ˍ˘ˎˍːˍ˒ˏȟ  

ˏȢ˗Ȣ ˟ ˬ˚ȟ ˚ȢˍȢ ˞ ˠ˘˒˖˙ˍ˚˗ˠ˘˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ˙̗̆̅̉̉̎̒̋̉̊ ˠ̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́̆̅̑́̕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
 

˗˛˚˟˝˛˘˩ ˕˚˟˝ˍ˗˝ˍ˚˕ˍ˘˩˚˛˖ ː˕˜˒˝˟˒˚˔˕˕ ˜˝˕ ˟ˬ˓˒˘˛˖ ˤ˒˝˒˜˚˛-˙˛˔ː˛ˏ˛˖ ˟˝ˍˏ˙˒ 
 

˞̝̠̓́̓ ̠̐̏̒̃̆̎́̚ ̘̟̉̈̔̆̎̉ ̜̖̎̆̋̏̓̏̑ ̘̖̋̌̉̎̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̒ ̘̜̃̎̔̓̑̉̆̑̆̐̎̍̉ 
̠̠̋̑̏̃̏̉̈̌̉̎̉̍̉Ȣ ˙́̓̆̑̉́̌̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̌̔̇̉̌̉ υϊϋ ̝̜̖̂̏̌̎ ̒ ̠̜̓̇̆̌̍̉ ̠̐̏̃̑̆̇̅̆̎̉̍̉ ̍̏̈̄́Ȣ ˚́ ̏̒̎̏̃́̎̉̉ ̐̑̏̃̆̅̆̎̎̏̄̏ 
́̎́̌̉̈́ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̜̂̌̉ ̜̠̜̃̃̌̆̎ ̜̏̒̎̏̃̎̆ ̘̜̐̑̉̉̎ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃Ȣ ˏ ̘̟̋̌̉̎̉̆̒̋̔ ̐̑́̋̓̉̋̔ ̜̃̎̆̅̑̆̎ 
̜̒̏̃̑̆̍̆̎̎̆ ̜̍̆̓̏̅ ̠̉̈̍̆̑̆̎̉ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ  ̘ ̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ȟ ̔̄̎̆̓̆̎̉̆ ̠̒̏̈̎́̎̉ȟ  ̘̃̎̔̓̑̉̆̑̆̐̎̏̆ ̅́̃̌̆̎̉̆ȟ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍Ȣ 
 
ˏˏ˒ˑ˒˚˕˒Ȣ ˕̎ ̝̠̓̑́̋̑́̎̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ ̠̠̠̃̌̆̓̒ 
̏̅̎̉̍ ̉̈ ̜̖̏̒̎̏̃̎ ́̋̓̏̑̏̃̕ȟ ̠̠̟̖̠̃̌̉̒̚ ̘̐̑̉̉̎̏̊ 
̜̃̒̏̋̏̊ ̒̍̆̑̓̎̏̒̓̉ ̉ ̄̑̔̂̏̊ ̗̉̎̃́̌̉̅̉̈́̉̉ ̝̜̖̂̏̌̎ ̒ 
̘̓̑́̃̍́̓̉̆̒̋̉̍ ̐̏̃̑̆̇̅̆̎̉̆̍ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  ˟́̋ȟ 
̃̏̈̑́̒̓́̎̉̆ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉ ̜̙̒̃̆ ςπ -ςυ ̍̍ ̑̓ 
̒̓ ɉ̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉Ɋ ̟̠̎́̂̌̅́̆̓̒ ̔ υπ-75 % 
̝̜̖̂̏̌̎ȟ ̖̠̖̠̎́̏̅̉̒̚ ̃ ̋̏̍̆ ɍρρɎȢ ˏ̏ ̖̍̎̏̄̉ ̠̖̉̒̒̌̆̅̏̃́̎̉ 
̜̠̃̃̌̆̎̏ ̘̝̈̎́̉̓̆̌̎̏̆ ̘̔̃̆̌̉̆̎̉̆ ̐̏̋́̈́̓̆̌̆̊ 
̒̍̆̑̓̎̏̒̓̉ ̉ ̖̙̔̔̅̆̎̉̆ ̖̉̒̏̅̏̃ ̒̑̆̅̉ ̗̐́̉̆̎̓̏̃ȟ 
̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ˤ˙˟ ̒ ̞̐̉̈̏̅́̍̉ ̜̙̠̐̏̃̆̎̉ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉ ̂̏̌̆̆ ςπ ̍̍ ̑̓ ̒̓ ɍψȟωȟρςɎȢ 
˛̒̎̏̃̎̏̊ ̘̐̑̉̉̎̏̊ ̜̙̠̐̏̃̆̎̉ ˏˤˑ ̠̠̠̃̌̆̓̒ ̑́̈̃̉̓̉̆ 
̘̜̖̃̎̔̓̑̉̆̑̆̐̎ ̄̆̍́̓̏̍ ̉ ̖̅̑̔̄̉ ̜̖̏̒̓̑ ̛̜̖̏̂̆̍̎ 
̗̐̑̏̆̒̒̏̃ȟ ̟̖̓̑̆̂̔̉̚ ̜̖̔̑̄̆̎̓̎ ̖̘̖̉̑̔̑̄̉̆̒̋̉ 
̙̝̃̍̆́̓̆̌̒̓̃ ɍςɎȢ  ˛̅̎́̋̏ȟ ̔ ̘́̒̓̉ ̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ 
̓̑́̃̍̏̊ ̍̏̈̄́ȟ ̅́̇̆ ̐̏̒̌̆ ̠̔̅́̌̆̎̉ ̖̘̉̑̔̑̄̉̆̒̋̉ 
̘̈̎́̉̍̏̄̏ ̒̔̂̒̓̑́̓́ ˤ˙˟ȟ  ̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉ 
̐̑̏̅̏̌̇́̆̓ ̝̎́̑́̒̓́̓ ̈́ ̘̒̆̓ ̏̓̆̋́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɍρσɎȢ 
˪̜̆̋̓̉̃̎̍̉̕̕ ̠̠̍̆̑̏̐̑̉̓̉̍̉ ̃ ̖̓́̋̉ ̘̠̖̒̌̔́ ̍̏̄̔̓ ̜̝̂̓ 
̗̠̅̆̄̉̅̑́̓́̉̏̎̎́ ̠̓̆̑́̐̉ ̉ ɉ̉̌̉Ɋ ̠̅̆̋̏̍̐̑̆̒̒̉̃̎́ 
̞̠̋̑́̎̉̏̋̓̏̍̉ ɍτɎȢ ˝̙̆̆̎̉̆ ̏ ̜̃̐̏̌̎̆̎̉̉ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ 
̙̝̃̍̆́̓̆̌̒̓̃́ ̉ ̛̏̂̆̍̆ ̗̅̆̄̉̅̑́̓́̉̏̎̎̏̊ ̓̆̑́̐̉̉ ̘́̒̓̏ 
̠̐̑̉̎̉̍́̆̓̒ ̝̓̏̌̋̏ ̎́ ̏̒̎̏̃́̎̉̉ ̘̖̋̌̉̎̉̆̒̋̉ ̜̖̅́̎̎ȟ 
̜̋̏̓̏̑̆ ̎̆ ̃̒̆̄̅́ ̘̜̓̏̎ȟ ̓́̋ ̋́̋ ̝̜̂̏̌̎̆ ̒ ̠̓̇̆̌̏̊ 

̓̑́̃̍̏̊ ̃̒̆̄̅́ ̖̠̠̎́̏̅̓̒ ̐̏̅ ̠̃̌̉̎̉̆̍ ̍̆̅̉̋́̍̆̎̓̏̈̎̏̊ 
̗̒̆̅́̉̉ ɍχɎȢ ˪̓̏ ̐̑̉̃̏̅̉̓ ̋ ̘̜́̒̓̍ ̙̏̉̂̋́̍ ̉ ̐̏̈̅̎̆̍̔ 
̟̏̋́̈́̎̉ ̐̏̍̏̉̚Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̘̓̏̎̏̆ ̉̈̍̆̑̆̎̉̆ 
̘̜̃̆̌̉̉̎ ˏˤˑ  ̟̒̐̏̒̏̂̒̓̃̔̓ ̘̟̔̃̆̌̉̆̎̉ ̜̃̇̉̃́̆̍̏̒̓̉ 
̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ ɍυɎȢ ˏ ̍̉̑̏̃̏̊ ̐̑́̋̓̉̋̆ ̎́ 
̠̐̑̏̓̇̆̎̉̉ ̖̐̏̒̌̆̅̎̉ ̌̆̓ ̝̠̉̒̐̏̌̈̔̆̓̒ ̜̉̎̃́̈̉̃̎̊ 
̍̏̎̉̓̏̑̉̎̄ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ ˑ̜́̎̎̆ȟ 
̘̜̐̏̌̔̆̎̎̆ ̎́ ̏̒̎̏̃́̎̉̉ ̍̏̎̉̓̏̑̉̎̄́ ˏˤˑȟ ̠̠̟̠̃̌̓̒ 
̠̟̏̐̑̆̅̆̌̉̍̉̚ ̠̅̌ ̜̃̂̏̑́ ̘̌̆̆̂̎̏̊ ̓́̋̓̉̋̉ ɍρσɎȢ 
ˣ˒˘˩Ȣ ˜̝̑̏́̎́̌̉̈̉̑̏̃́̓ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ 
̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ȟ ̝̔̒̓́̎̏̃̉̓ ̜̏̒̎̏̃̎̆ 
̘̜̐̑̉̉̎ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̆̆ ̖̉̒̏̅̏̃ȟ ̉ ̝̃̎̆̅̑̉̓ ̃ 
̘̟̋̌̉̎̉̆̒̋̔ ̐̑́̋̓̉̋̔ ̜̒̏̃̑̆̍̆̎̎̆ ̍̆̓̏̅̉̋̉ ̗̏̆̎̋̉ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ 
˙ˍ˟˒˝˕ˍ˘˨ ˕ ˙˒˟˛ˑ˨Ȣ ˜̜̑̏́̎́̌̉̈̉̑̏̃́̎ ̉̒̓̏̑̉̉ 
̂̏̌̆̈̎̉ ρφχ ̝̜̖̂̏̌̎ȟ ̜̋̏̓̏̑̆ ̖̝̎́̏̅̉̌̉̒ ̎́ ̘̌̆̆̎̉̉ ̃ 
̏̒̓̑̏̍ ̐̆̑̉̏̅̆ ̠̓̇̆̌̏̊ ˤ˙˟Ȣ ˜̑̏̃̏̅̉̌̉ ̗̏̆̎̋̔  
̙̖̂̌̉̇́̊̉ ̖̉̒̏̅̏̃ ̜̓̑́̃̍ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̙̜̋́̌ 
̖̉̒̏̅̏̃ ˤ˙˟ ː̌́̈̄̏ ̃ ̒̑̏̋̉ ̅̏ τ ̠̗̍̆̒̆̃ ̐̏̒̌̆ ̜̓̑́̃̍Ȣ 
˛̅̎̉̍ ̉̈ ̜̖̏̒̎̏̃̎ ̘̖̋̌̉̎̉̆̒̋̉ ̋̑̉̓̆̑̉̆̃ ̜̂̌́ ̝̒̓̆̐̆̎ 
̜̃̑́̇̆̎̎̏̒̓̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ 
ɉːˑ˞Ɋȟ ̟̋̏̓̏̑̔ ̗̏̆̎̉̃́̌̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̖̜̒̆̍ ̠̅̆̌̆̎̉ 
̐̑̉̈̎ ́̋̏̃ ̗̅̉̒̌̏̋́̉̉ ̐̑̉ ̖̠̖̏̐̔̏̌ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̊ ̗̌̏̋́̌̉̈́̉̉ ̐̏ ˜̌́̍ ˡȢ ̉ ˜̏̈̎̆̑ ˑ̇ȢˎȢ 
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ˑ̠̌ ̍̏̎̉̑̏̑̉̎̄́ ˏˤˑ ̝̝̉̒̐̏̌̈̏̃́̌̉̒ ̖̜̐́̑̆̎̉̍́̓̏̈̎̆ ̉ 
̠̜̃̆̎̓̑̉̋̔̌̑̎̆ ̘̅́̓̉̋̉ ̜̉̑̍̕ Codman (MicroSensor Skull 
Bolt Kit, MicroSensor ventricular  KitɊ ̉ ̖̜̉̎̓̑́̐́̑̆̎̉̍́̓̏̈̎̆ 
̘̅́̓̉̋̉ Spiegelberg. 
˝˒˔ˠ˘˩˟ˍ˟˨ ˕ ˛ˎ˞ˠ˓ˑ˒˚˕˒Ȣ ˞̑̆̅̉ ̜̖̏̂̒̌̆̅̏̃́̎̎ 
̐̆ ̘̠̑̃̉̎́ ̓̑́̃̍́ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉ˜˟˞ː˙Ɋ 
̟̝̎́̂̌̅́̌́̒ ̔ σρ ɉρψȟφϷɊ ̗̐́̉̆̎̓́ȟ ̐̑̉̈̎́̋̉ 
̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ːˑ˞ ̜̠̜̃̃̌̆̎ ̔ ρσσ ɉχωȟφϷɊȟ 
̝̒̔̂̓̆̎̓̏̑̉́̌̎̏̄̏ ɀ ̔ σ ɉρȟψϷɊ ̝̜̖̂̏̌̎Ȣ ˜̏ ̒̓̆̐̆̎̉ 
̜̃̑́̇̆̎̎̏̒̓̉ ̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ːˑ˞ ̜̏̂̒̌̆̅̏̃́̎̎̆ 
̜̑́̒̐̑̆̅̆̌̆̎ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ I ̝̒̓̆̐̆̎ ɀ 21 (15,8%) 
̗̐́̉̆̎̓ȟ II ɀ 53 (39,8%), III  ɀ 56 (42,2%), IV ɀ  3 (2,2%).  
ˢ̘̉̑̔̑̄̉̆̒̋̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ ̐̑̏̃̆̅̆̎̏ ̃ ρτφ ɉψχȟτϷɊ 
̘̠̖̒̌̔́Ȣ ˎ̙̌̉̇́̊̉̆ ̝̜̑̆̈̔̌̓́̓ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̗̅̉̒̌̏̋́̉̉ 
̜̐̑̆̅̒̓́̃̌̆̎ ̎́ ̑̉̒̔̎̋̆ ρȢ   ˚́̉̂̏̌̆̆ ̠̜̂̌́̄̏̐̑̉̓̎̆ 
̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̘̜̐̏̌̔̆̎ ̐̑̉ I ̒̓̆̐̆̎̉ ːˑ˞ȟ 
̝̝̌̆̓́̌̎̏̒̓ ̜̂̌́ ̎̉̈̋̏̊Ȣ ˛̅̎́̋̏ȟ ̔̇̆ ̐̑̉ II ̒̓̆̐̆̎̉ ːˑ˞ ɀ 

̝̝̌̆̓́̌̎̏̒̓ ̜̐̑̆̃̒̉̌́ ςπ Ϸȟ ̐̑̉ III -̊ - ̂̏̌̆̆ ψπ Ϸȟ ́ ̐̑̉ IV 
̒̓̆̐̆̎̉ -  ̃ ̒̆ ̙̐̏̒̓̑́̅́̃̉̆ ̐̏̄̉̂́̌̉Ȣ  
˜̝̏̒̋̏̌̋̔ ̜̏̒̎̏̃̎̍ ̘̐́̓̏̌̏̄̉̆̒̋̉̍ ̈̃̆̎̏̍ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̠̠̠̃̌̆̓̒ ̘̠̃̎̔̓̑̉̆̑̆̐̎́ 
̠̄̉̐̆̑̓̆̎̈̉ȟ ̓̏ ̏̎́ ̇̆ ̉ ̒̌̔̇̉̓ ̏̒̎̏̃̎̏̊ ̘̐̑̉̉̎̏̊ 
̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍Ȣ 
˞̏̄̌́̒̎̏ ̒̏̑̍̔̌̉̑̏̃́̎̎̏̊̕ ̂̏̌̆̆ ̖̅̃̔ ̃̆̋̏̃ ̎́̈́̅ 
̅̏̋̓̑̉̎̆ ˙̏̎̑̏-˗̆̌̌̉ ɀ ̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̛̏̂̆̍ ̎̆̉̈̍̆̎̆̎Ȣ 
ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ȟ ̘̔̃̆̌̉̆̎̉̆ ̛̏̂̆̍́ ̏̅̎̏̊ ̉̈ ̠̟̖̒̏̒̓́̃̌̉̚ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̛̏̂̆̍́ ɉ̍̏̈̄ȟ ̝̋̑̏̃ ̉ ̌̉̋̃̏̑Ɋ ̍̏̇̆̓ 
̐̑̏̉̈̏̊̓̉ ̝̓̏̌̋̏ ̈́ ̘̒̆̓ ̝̙̠̔̍̆̎̆̎̉ ̛̏̂̆̍́ ̖̅̃̔ ̖̅̑̔̄̉ 
̠̟̖̒̏̒̓́̃̌̉̚Ȣ ˒̒̌̉ ̞̓̏̄̏ ̎̆ ̖̐̑̏̉̒̏̅̉̓ ɀ ̃̏̈̎̉̋́̆̓ 
̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍Ȣ ˞̠́̍́ ̘̠́̒̓́ ̘̐̑̉̉̎́ 
̗̅̉̒̌̏̋́̉̉ ɀ ̞̓̏ ̘̜̃̎̔̓̑̉̆̑̆̐̎̆ ̠̠̋̑̏̃̏̉̈̌̉̎̉Ȣ ˗́̋ ̉ 
̝̙̂̏̌̉̎̒̓̃̏ ̖̅̑̔̄̉ ̘̋̑̏̃̏̓̆̆̎̉̊ȟ ̘̓̑́̃̍́̓̉̆̒̋̏̆ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̆ ̠̋̑̏̃̏̉̈̌̉̎̉̆ȟ ̒̋̏̑̆̆ ̃̒̆̄̏ȟ 
̝̒́̍̏̐̑̏̉̈̃̏̌̎̏ ̠̏̒̓́̎̏̃̉̓̒ ̃ ̠̒̃̈̉ ̒ ̘̎́̌̉̉̆̍ ̜̒̉̒̓̆̍ 
̜̠̒̃̆̑̓̃́̎̉ ̋̑̏̃̉Ȣ   

   
  

 
 

˝̉̒̔̎ ̏̋ 1 - ̞ ̖̜̒̏̅ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̐̏ ̙̋́̌̆ ̖̉̒̏̅̏̃ ː̌́̈̄̏ 
 
˛̅̎́̋̏ ̆̒̌̉ ̞̓̏̄̏ ̎̆ ̖̐̑̏̉̒̏̅̉̓ȟ ̃ ̐̏̌̏̒̓̉ ̘̆̑̆̐́ 
̘̎́̉̎́̆̓ ̝̠̒̋́̐̌̉̃́̓̒ ̝̋̑̏̃ȟ ̘̓̏  ̐̑̉̃̏̅̉̓ ̋ 
̐̑̏̄̑̆̅̉̆̎̓̎̏̍̔ ̟̎́̑́̒̓́̎̉ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ 
˒̒̌̉ ̎̆ ̂̔̅̔̓ ̠̜̐̑̉̎̓ ̜̒̃̏̆̃̑̆̍̆̎̎̆ ̜̍̆̑ȟ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̆ ̅́̃̌̆̎̉̆ ̒̓́̎̆̓ ̜̑́̃̎̍ ̉̌̉ ̜̐̑̆̃̒̉̓ 
̘̒̉̒̓̏̌̉̆̒̋̏̆ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ȟ ̘̓̏ ̐̑̉̃̆̅̆̓ ̋ 
̐̏̌̎̏̊ ̏̒̓́̎̏̃̋̆ ̗̝̆̑̆̂̑́̌̎̏̄̏ ̋̑̏̃̏̓̏̋́Ȣ ˚́̉̂̏̌̆̆ 
̘̜́̒̓̊ ̃́̑̉́̎̓ ̗̅̉̒̌̏̋́̉̉ ɀ ̘̃̉̒̏̎̏-̝̜̓̆̎̓̏̑̉́̌̎̊ 
̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍ȟ ̋̏̄̅́ ̖̐̑̏̉̒̏̅̉̓ ̜̄̑̇̆̃̉̅̎̏̆ 
̜̠̘̃̐̉̃́̎̉̆ ̍̆̅̉̏-̝̜̖̂́̈́̌̎ ̏̓̅̆̌̏̃ ̘̃̉̒̏̎̏̊ ̅̏̌̉ ̃ 
̝̟̓̆̎̓̏̑̉́̌̎̔ ̜̃̑̆̈̋̔ ̒ ̏̅̎̏̃̑̆̍̆̎̎̏̊ ̋̏̍̐̑̆̒̒̉̆̊ 
̗̝̜̖̍̆̈̆̎̆́̌̎̕ ̏̓̅̆̌̏̃ ̒̓̃̏̌́Ȣ 
˗̘̠̌̉̎̉̆̒̋́ ̋́̑̓̉̎́ ̞̓̏̄̏ ̃́̑̉́̎̓́ ̗̅̉̒̌̏̋́̉̉ ̠̠̠̃̌̆̓̒ 
̘̋̌́̒̒̉̆̒̋̏̊ ̃ ̎̆̃̑̏̌̏̄̉̉ ̉ ̖̎̆̊̑̏̉̑̔̑̄̉̉Ȣ ˏ ̟́̂̒̏̌̓̎̏̍ 
̝̙̂̏̌̉̎̒̓̃̆ ̖̓́̋̉ ̘̒̌̔́̆̃ ̝̠̉̒̐̏̌̈̔̆̓̒ ̞̋̒̓̑̆̎̎̏̆ 
̏̐̆̑́̓̉̃̎̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ȟ ̎́̐̑́̃̌̆̎̎̏̆ ̎́ ̔̅́̌̆̎̉̆ 
̒̔̂̒̓̑́̓́ ̠̒̅́̃̌̆̎̉ ̍̏̈̄́ ɉ̜̄̆̍́̓̏̍ɊȢ ˛̅̎́̋̏ ̒̌̆̅̔̆̓ 
̝̒̋́̈́̓ȟ ̘̓̏ ̐̏̒̌̆ ̠̔̅́̌̆̎̉ ̜̄̆̍́̓̏̍ ̘̠̃̎̔̓̑̉̆̑̆̐̎́ 
̠̄̉̐̆̑̓̆̎̈̉ ̜̂̃́̆̓ ̋̔̐̉̑̏̃́̎́ ̙̝̌̉ ̔ ̝̙̎̆̂̏̌̏̊ ̘́̒̓̉ 
̗̐́̉̆̎̓̏̃Ȣ ˞̟̏̐̔̓̒̓̃̔̉̆̚ ̘̐́̓̏̌̏̄̉̆̒̋̉̆ ̗̜̐̑̏̆̒̒ 
̟̏̂̔̒̌́̃̌̉̃́̓ ̘̎́̌̉̉̆ ̄̉̐̆̑̓̆̎̈̉̉ ̉̌̉ ̅́̇̆ ̆̆ 
̎́̑́̒̓́̎̉̆ ̃ ̟̐̏̒̌̆̅̔̆̍̚Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ ̔ ̘́̒̓̉ ̝̜̖̂̏̌̎ 
̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉ ̐̑̉̒̔̓̒̓̃̔̆̓ ̉ ̂̆̈ 
̘̜̖̃̎̔̓̑̉̆̑̆̐̎ ̄̆̍́̓̏̍Ȣ  ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̠̠̐̏̒̓̏̎̎́ 
̗̠̉̎̏̑̍́̉̕ ̏̂ ̔̑̏̃̎̆ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉ ̠̠̠̃̌̆̓̒ 
̘̝̏̆̎ ̗̆̎̎̏̊ ̐̑̉ ̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̒ ̠̜̓̇̆̌̍̉ 

̠̐̏̃̑̆̇̅̆̎̉̍̉ ̍̏̈̄́Ȣ ˏ ̒̏̃̑̆̍̆̎̎̏̊ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
̝̟̠̉̒̐̏̌̈̔̓̒ ̘̜̑́̈̌̉̎̆ ̜̍̆̓̏̅ ̠̉̈̍̆̑̆̎̉ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉ȡ ̞̝̜̐̉̅̔̑́̌̎̆ȟ ̝̜̒̔̂̅̔̑́̌̎̆ȟ 
̖̜̐́̑̆̎̉̍́̓̏̈̎̆ ̉ ̠̜̃̆̎̓̑̉̋̔̌̑̎̆ ̘̅́̓̉̋̉Ȣ ˙̏̎̉̓̏̑̉̎̄ 
ˏˤˑ ̝̠̉̒̐̏̌̈̏̃́̌̒ ̃ ̙̎́̆̍ ̉̒̒̌̆̅̏̃́̎̉̉ ̝̠̉̒̐̏̌̈̏̃́̌̒ ̃ 
ρψ ̘̠̖̒̌̔́Ȣ ˏ̏ ̖̃̒̆ ̘̠̖̒̌̔́ ̔ ̝̜̖̂̏̌̎ ̟̝̎́̂̌̅́̌̏̒ 
̔̄̎̆̓̆̎̉̆ ̠̒̏̈̎́̎̉ ̎̉̇̆ ψ ̂́̌̌̏̃ ̐̏ ˥˗ː ̎́ ̏̎̆̕ 
̜̙̠̐̏̃̆̎̉ ˏˤˑ ̂̏̌̆̆ ςπ ̍̍ ̑Ȣ̒Ȣ ˑ̠̆̒̓̉ ̗̐́̉̆̎̓́̍ ̜̂̌̏ 
̜̃̐̏̌̎̆̎̏ ̏̐̆̑́̓̉̃̎̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ ̃ ̠̒̃̈̉ ̒ 
̎̆̋̔̐̉̑̔̆̍̏̊ ̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̆̊Ȣ ˏ ψ ̘̠̖̒̌̔́ 
̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̎̆ ̝̝̉̒̐̏̌̈̏̃́̌̏̒Ȣ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ 
̝̟̏̓̎̏̒̉̓̆̌̎̔ ̐̑̏̒̓̏̓̔ ̗̉̍̐̌́̎̓́̉̉ ̋́̋ 
̖̜̖̐́̑̆̎̉̍́̓̏̈̎ȟ ̓́̋ ̉ ̠̜̖̃̆̎̓̑̉̋̔̌̑̎ ̘̅́̓̉̋̏̃Ȣ ˏ̆̅̆̎̉̆ 
̝̜̖̂̏̌̎ ̒ ̜̉̍̐̌́̎̓̉̑̏̃́̎̎̍̉ ̘̅́̓̉̋́̍̉ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ 
̒̏̄̌́̒̎̏ ICP Management Protocol [13].  τ ɉςςȢσϷɊ ̝̜̖̂̏̌̎ 
̔̍̆̑̌̉ȟ ̃ ς ɉρρȟρ ϷɊ ̘̠̖̒̌̔́ ̟̝̎́̂̌̅́̌̏̒ ̑́̈̃̉̓̉̆ 
̃̆̄̆̓́̉̃̎̏̄̏ ̒̓́̓̔̒́ȟ τɉςςȢς ϷɊ ̉̍̆̌̉ ̟̄̑̔̂̔ 
̗̟̉̎̃́̌̉̅̉̈́̉ȟ ̃ φ ɉσσȟτ ϷɊ ̘̠̖̒̌̔́ ̟̝̎́̂̌̅́̌́̒ ̠̔̍̆̑̆̎́ 
̗̠̉̎̃́̌̉̅̉̈́̉ ̉ ̃ ς ɉρρȢς ϷɊ ɀ ̖ ̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆Ȣ 
˔ˍ˗˘˫ˤ˒˚˕˒Ȣ ˜̑̉ ̠̜̖̓̇̆̌ ̠̖̐̏̃̑̆̇̅̆̎̉ ̍̏̈̄́ ̏̅̎̉̍ ̉̈ 
̎́̉̂̏̌̆̆ ̜̖̒̔̆̒̓̃̆̎̎̚ȟ ̠̅̌ ̖̉̒̏̅́ ̏̒̓̑̏̄̏ ̐̆̑̉̏̅́ 
̜̓̑́̃̍ ̠̠̠̃̌̆̓̒ ̓́̋̏̊ ́̋̓̏̑̕ ̘̃̓̏̑̉̎̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ 
̍̏̈̄́ȟ ̋́̋ ̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉ ɍρɎȢ ˏ̜̝̑́̇̆̎̎̏̒̓ȟ 
̝̝̅̌̉̓̆̌̎̏̒̓ ̉ ̝̑̆̈̉̒̓̆̎̓̎̏̒̓ ˏˤˑ ̋ ̐̑̏̃̏̅̉̍̏̍̔ 
̘̟̌̆̆̎̉ ̃ ̘̝̈̎́̉̓̆̌̎̏̊ ̒̓̆̐̆̎̉ ̠̟̏̐̑̆̅̆̌̓ ̘̟̋̏̎̆̎̔ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̖̃̒̆ ̔̒̉̌̉̊ ̘̠̌̆̆̎̉ ̉ ̖̉̒̏̅ ̏̒̓̑̏̄̏ 
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̐̆̑̉̏̅́ ̜̓̑́̃̍ ɍρρɎȢ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̠̝̜̏̂̈́̓̆̌̎̍ ̠̠̠̃̌̆̓̒ 
̟̘̃̋̌̆̎̉̆  ̃ ̋̏̍̐̌̆̋̒ ̍̎̏̄̏̐́̑́̍̆̓̑̏̃̏̄̏ ̍̏̎̉̓̏̑̉̎̄́ 
̍̆̓̏̅̏̃  ̠̋̏̎̓̑̏̌ ̖̓́̋̉ ̐́̑́̍̆̓̑̏̃ȟ ̋́̋ ̘̃̎̔̓̑̉̆̑̆̐̎̏̆ 
̅́̃̌̆̎̉̆ ̉ ̗̝̆̑̆̂̑́̌̎̏̆ ̐̆̑̔̈̉̏̎̎̏̆̕ ̅́̃̌̆̎̉̆ ɍρȟρρȟρσɎȢ  
˪̓̏ ̏̂̔̒̌̏̃̌̆̎̏ ̓̆̍ȟ ̘̓̏ ̞̜̐̉̈̏̅ ̐̏̃̓̏̑̎̏̄̏ ̜̙̠̐̏̃̆̎̉ 
ˏˤˑ ̜̙̃̆ ςπ ̍̍ ̑̓Ȣ̒̓Ȣ ̝̝̟̅̌̉̓̆̌̎̏̒̓ ̂̏̌̆̆ σπ ̍̉̎ ̍̏̄̔̓ 
̝̠̑́̈̃̉̃́̓̒ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̝̒̑́̃̎̉̓̆̌̎̏ ̖̋̏̑̏̓̋̉ 
̏̓̑̆̈̋̏̃ ̃̑̆̍̆̎̉ ̉ ̃̆̒̓̉ ̋ ̘̃̓̏̑̉̎̏̍̔ ̟̐̏̃̑̆̇̅̆̎̉ 
̘̐̆̑̃̉̎̏ ̓̑́̃̍̉̑̏̃́̎̎̏̄̏ ̍̏̈̄́ȟ ̆̒̌̉ ̏̎̉ ̎̆ ̜̠̜̃̃̌̆̎ ̉ 
̎̆ ̠̜̐̑̆̅̐̑̉̎̓ ̜̍̆̑ ̖̉ ̗̋̏̑̑̆̋̉̉ ̃ ̖̑́̍̋́ ̙̐̏́̄̏̃̏̊ 
̒̓̑́̓̆̄̉̉ ̝̜̂̏̑̂ ̒ ˏˤː ɍφȟρπɎȢ 
˝̝̜̆̈̔̌̓́̓ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̓̏̍ȟ 
̘̓̏ ̖̉̒̏̅ ˤ˙˟ ̓̆̒̎̏ ̠̒̃̈́̎ ̒ ̝̜̍́̋̒̉̍́̌̎̍ ̔̑̏̃̎̆̍ ˏˤˑ 
ɍυɎȢ ˜̏ ̜̌̉̓̆̑́̓̔̑̎̍ ̜̅́̎̎̍ȟ ̔ υτϷ ̝̜̖̂̏̌̎ ̐̏̒̌̆ ˤ˙˟ 
̟̠̎́̂̌̅́̆̓̒ ̘̋̌̉̎̉̆̒̋̉ ̘̈̎́̉̍̏̆ ̜̙̐̏̃̆̎̉̆ ̠̔̑̏̃̎ ˏˤˑ 
ɍρπɎȢ ˢ́̑́̋̓̆̑̎̏ȟ ̘̓̏ ̉ ̃̏ ̖̍̎̏̄̉ ̘̠̖̒̌̔́ ɉ̃ ̒̑̆̅̎̆̍ υπ - 
χπϷɊ ̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉ ɉˏˤːɊ ̐̆̑̒̉̒̓̉̑̔̆̓ ̉ 
̐̏̒̌̆ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̞̗̃́̋̔́̉̉ ̝̜̖̉̎̓̑́̋̑́̎̉́̌̎ ̄̆̍́̓̏̍ 
ɍψɎȢ˕̝̜̎̓̆̄̑́̌̎̍ ̐̏̋́̈́̓̆̌̆̍ ̠̠̒̏̒̓̏̎̉ ̍̏̈̄̏̃̏̄̏ 
̋̑̏̃̏̓̏̋́ ̠̠̠̃̌̆̓̒ ̗̝̆̑̆̂̑́̌̎̏̆ ̐̆̑̔̈̉̏̎̎̏̆̕ ̅́̃̌̆̎̉̆ 
ɉˣ˜ˑɊȟ ̐̏̅ ̜̋̏̓̏̑̍ ̟̐̏̎̉̍́̓ ̗̑́̈̎̉̔ ̍̆̇̅̔ ̒̑̆̅̎̉̍ 
̝̜́̑̓̆̑̉́̌̎̍ ɉˍˑɊ ̉ ̒̑̆̅̎̉̍ ̘̜̃̎̔̓̑̉̆̑̆̐̎̍ ɉˏˤˑɊȢ ˣ˜ˑ 
̎̉̇̆ φπ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ̏̂̔̒̌̏̃̌̉̃́̆̓ ̙̟̉̆̍̉ ̎̆̊̑̏̎̏̃ȟ 
̘̟̃̓̏̑̉̎̔ ̗̝̟̆̑̆̂̑́̌̎̔ ̟̄̉̐̏̋̒̉ȟ ̒̎̉̇̆̎̉̆ 
̞̘̌̆̋̓̑̉̆̒̋̏̊ ́̋̓̉̃̎̏̒̓̉ ̎̆̊̑̏̎̏̃ȟ ́ ̈́̓̆̍ ̙̎́̑̔̆̎̉̆ 
̗̆̌̏̒̓̎̏̒̓̉ ̘̜̖̋̌̆̓̏̎ ̍̆̍̂̑́̎ ̉ ̝̄̉̂̆̌ ̋̌̆̓̏̋Ȣ ˜̞̏̓̏̍̔ 
̝̑̏̌ ̠̉̈̍̆̑̆̎̉ ˏˤˑ ̐̑̉ ˤ˙˟ ̠̠̠̃̌̆̓̒ ̃́̇̎̏̊ ̘̝̟́̒̓ 
̅̉́̄̎̏̒̓̉̋̉ ̉ ́̎́̌̉̈́ ̠̠̒̏̒̓̏̎̉ ̝̂̏̌̎̏̄̏ ̃ ̅̉̎́̍̉̋̆Ȣ ˏ 
ρωχπ ̄̏̅̔ ̜̙̃̌́ ̃ ̒̃̆̓ ̠̍̏̎̏̄̑́̉̕  Jennett ̉̈ ː̌́̈̄̏ȟ ̃ 
̋̏̓̏̑̏̊ ́̃̓̏̑ ̜̏̐̉̒̃́̆̓ ̠̉̈̍̆̎̆̎̉ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ 
̠̅́̃̌̆̎̉  ̐̑̉ ̠̓̇̆̌̏̊ ̓̑́̃̍̆ ̍̏̈̄́Ȣ ˕̍ ̜̂̌̏ ̅̏̋́̈́̎̏ȟ ̘̓̏ 
̜̟̂̃́̓ ̗̒̉̓̔́̉̉ȟ ̋̏̄̅́ ̔ ̗̐́̉̆̎̓́ ̉̍̆̆̓ ̍̆̒̓̏  ̋̌̉̎̉̋́ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ ̐̑̉  ̝̎̏̑̍́̌̎̏̍ ˏˤˑȟ ̉ 
̎́̏̂̏̑̏̓ - ̐̑̉ ̘̅̏̒̓́̓̏̎̏ ̜̃̑́̇̆̎̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ 
̋̌̉̎̉̋́ ̏̓̒̔̓̒̓̃̔̆̓Ȣ ˑ̝̌̉̓̆̌̎̏̆ ̍̏̎̉̓̏̑̉̑̏̃́̎̉̆ ˏˤˑ 
̐̏̈̃̏̌̉̌̏ ́̃̓̏̑̔ ́̅̆̋̃́̓̎̏ ̝̐̏̅̂̉̑́̓ ̟̓̆̑́̐̉ȟ 
̝̐̑̆̅̃̉̅̆̓ ̖̜̉̒̏̅ ̘̠̌̆̆̎̉ ̉ ̝̐̑̆̅̔̐̑̆̇̅́̓ ̠̏̒̌̏̇̎̆̎̉Ȣ ˞ 
̖̓̆ ̐̏̑ ̃ ̜̖̈́̐́̅̎ ̖̒̓̑́̎́ ̍̏̎̉̓̏̑̉̎̄ ˏˤˑ ̠̠̠̃̌̆̓̒ 
̜̒̓́̎̅́̑̓̎̍ ̠̍̆̑̏̐̑̉̓̉̆̍ ̐̑̉ ̘̌̆̆̎̉̉ ̠̓̇̆̌̏̊ ˤ˙˟ 
ɍτȟρπȟρςɎȢ ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̎́̉̂̏̌̆̆ ̘́̒̓̏ ̠̟̐̑̉̍̆̎̓ ̓̑̉ 

̍̆̓̏̅́ ̍̏̎̉̓̏̑̎̏̄̏ ̟̠̎́̂̌̅̆̎̉ ̈́ ˏˤˑ   ɍςɎȢ ˛̅̉̎ ̉̈ ̖̎̉ 
̐̑̆̅̐̏̌́̄́̆̓ ̃̃̆̅̆̎̉̆ ̋́̓̆̓̆̑́ ̃ ̝̐̏̌̏̒̓ ̏̅̎̏̄̏ ̉̈ 
̜̖̂̏̋̏̃ ̘̇̆̌̔̅̏̋̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˒̄̏ ̐̑̆̉̍̔̆̒̓̃̏̚ 
̟̘̠̈́̋̌́̆̓̒ ̃ ̓̏̍ȟ ̘̓̏ ̏̎ ̠̐̏̈̃̏̌̆̓ ̝̔̒̓́̎̏̃̉̓ ̘̅́̓̉̋ ̎́ 
̟̎̔̌̆̃̔ ̏̓̍̆̓̋̔ ̉ ̝̔̒̓̑́̎̉̓ Ⱥ̒̍̆̆̎̉̆̚ ̏̒̎̏̃̎̏̊ ̌̉̎̉̉Ȼȟ 
́ ̓́̋̇̆ ̐̑̏̉̈̃̆̒̓̉ ̉̈̍̆̑̆̎̉̆ ̗̝̆̑̆̂̑́̌̎̏̄̏ ̋̏̍̐̌́̊̎̒́Ȣ  
ˎ̏̌̆̆ ̙̉̑̏̋̏ ̝̠̉̒̐̏̌̈̔̆̓̒ ̍̆̓̏̅ ̠̃̃̆̅̆̎̉ 
̖̝̒̔̂́̑́̎̏̉̅́̌̎̏̄̏ ̂̏̌̓́ȟ ̉̌̉ Ⱥ̃̉̎̓́ ˝̘̉̍̏̎̅́ȻȢ ˟̑̆̓̉̊ 
̍̆̓̏̅ ̐̑̆̅̔̒̍́̓̑̉̃́̆̓ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̟̍̉̎̉́̓̑̎̏̄̏ 
̃̏̌̏̋̏̎̎̏̄̏ ̘̅́̓̉̋́ȟ ̜̋̏̓̏̑̊ ̟̐̏̍̆́̓̚ ̘̆̑̆̈ 
̗̓̑̆̐́̎́̉̏̎̎̏̆ ̏̋̎̏ ̃ ̐̑̏̍̆̇̔̓̏̋ ̍̆̇̅̔ ̓̃̆̑̅̏̊ 
̍̏̈̄̏̃̏̊ ̘̏̂̏̌̏̋̏̊ ̉ ̒̓̆̎̋̏̊ ̘̆̑̆̐́Ȣ ˙̜ ̝̉̒̐̏̌̈̏̃́̌̉ ̃̒̆ 
̓̑̉ ̉ ̍̏̇̆̍ ̝̒̋́̈́̓ȟ ̘̓̏ ̐̑̉̍̆̎̆̎̉̆ ̋́̋ ̖̜̖̐́̑̆̎̉̍́̓̏̈̎ȟ 
̓́̋ ̉ ̠̜̖̃̆̎̓̑̉̋̔̌̑̎ ̘̅́̓̉̋̏̃ ˏˤˑ ̜̉̑̍̕ Codman 
̠̠̠̃̌̆̓̒ ̘̝̏̆̎ ̜̐̑̏̒̓̍ ̖̘̓̆̎̉̆̒̋̉ ̉ ̠̐̏̈̃̏̌̆̓ 
̠̝̏̒̔̆̒̓̃̌̓̚ ̘̝̏̆̎ ̘̜̓̏̎̊ ̠̜̐̏̒̓̏̎̎̊ ̍̏̎̉̓̏̑̉̎̄ 
̝̉̎̓̑́̋̑́̎̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ ˜̖̜́̑̆̎̉̍́̓̏̈̎̆ ̘̅́̓̉̋̉ 
̋̏̍̐́̎̉̉ Spiegelberg ̠̟̉̈̍̆̑̓ ̅́̃̌̆̎̉̆ ̐̏ ̟̉̈̍̆̎̆̎̉ 
̛̏̂̆̍́ ̖̃̏̈̅̔́ ̃ ̑̆̈̆̑̃̔́̑̆ȟ ̑́̒̐̏̌̏̇̆̎̎̏̍ ̎́ 
̉̍̐̌́̎̓̉̑̔̆̍̏̊ ̘́̒̓̉ ̋́̓̆̓̆̑́Ȣ 
ˏ̜̠̒̏̋́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̄̏ 
̓̑́̃̍́̓̉̈̍́ ̒̌̔̇̉̓ ̘̐̑̉̉̎̏̊ ̑̏̒̓́ ̘̉̒̌́ ̝̜̖̂̏̌̎ ̒ ˤ˙˟ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ȟ ̘̓̏ ̠̠̠̃̌̆̓̒ ̏̒̎̏̃̎̏̊ ̘̐̑̉̉̎̏̊ 
̒̍̆̑̓̎̏̒̓̉ ̉ ̗̉̎̃́̌̉̅̉̈́̉̉ ̙̖̐̏̒̓̑́̅́̃̉Ȣ ˝̝̜̆̈̔̌̓́̓ 
̐̑̏̃̆̅̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ ̏̒̎̏̃̎̏̊ 
̘̐̑̉̉̎̏̊ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-
̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̠̠̠̃̌̆̓̒ ̐̏̃̑̆̇̅̆̎̉̆ ̒̓̃̏̌́ ̍̏̈̄́ 
̘̐̆̑̃̉̎̏̄̏ ̉̌̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̖́̑́̋̓̆̑́ȟ ̟̃̏̈̎̉̋́̆̆̚ 
̎́ ̏̎̆̕ ̟̃̏̈̑́̒̓́̆̊̚ ̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉Ȣ 
˜̜̙̏̃̆̎̎̏̆ ̘̃̎̔̓̑̉̆̑̆̐̎̏̆ ̅́̃̌̆̎̉̆ ̒̌̔̇̉̓ ̜̏̒̎̏̃̎̍ 
̈̃̆̎̏̍ ̗̗̋̏̎̆̐̉̉ ̘̃̓̏̑̉̎̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̐̏̒̌̆ ̜̓̑́̃̍Ȣ ˍ̎́̌̉̈ ̟̒̏̏̓̃̆̓̒̓̃̔̆̊̚ ̜̌̉̓̆̑́̓̔̑ ̉ 
̝̜̑̆̈̔̌̓́̓ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̐̏̈̃̏̌̆̓ ̝̒̅̆̌́̓ 
̟̘̈́̋̌̆̎̉̆ ̏ ̓̏̍ȟ  ̘̓̏ ̜̒̏̃̑̆̍̆̎̎̊ ̋̌̉̎̉̋̏-
̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ ̋̏̍̐̌̆̋̒ ̐̑̉ ̗̋̔̑́̉̉ ̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ ̅̏̌̇̆̎ ̠̝̏̂̈́̓̆̌̎̏ ̟̘̝̃̋̌́̓ ̃ 
̠̒̆̂ ̍̏̎̉̓̏̑̉̎̄ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̜̖̒̏̃̑̆̍̆̎̎ ̖̜̖̐́̑̆̎̉̍́̓̏̈̎ ̉̌̉ 
̠̜̖̃̆̎̓̑̉̋̔̌̑̎ ̘̅́̓̉̋̏̃ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ 
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˟ ̨̊̎ȡ ˎ̨̨̨̙́̒̌̋ ́̎ ̨̟̌́̑̍̆̎ ̂́̊ ̜́̌́̓̎ ̜́̔̑ ̂́̒ ̍̉ ̇́̑́ ̨̨́̓̎̎ ̜̋̌̉̎̉̋́̌  ̨̙̆̑̆̋̆̌̆̑ ̈̆̑̑̓̆̔̌̆̎̄̆̎Ȣ  ˍ̜̔̑ ̂́̒ ̍̉ 
̇́̑́ ̨́̓ ̂́̑ ρφχ ̎́̔ ́̒ ̨̈̆̑̑̓̆̔̎  ̍́̓̆̑̉́̌ ̜̂̏̌̐ ̇́̓ ́̎Ȣ ̨̨̓̋̈̌̄̆̎ ̆̍̅̆̔ ̎ ̨̨̓̉̇̆̌̆̑̎̎ ́̎́̌̉̈ ́̑ ̜̜̌ ̙̎́ ̑ ̎ ̨̓̉̇̆̌̆̑̅̎ 
̨̨̎̆̄̈̄ ̨̒̆̂̆̐̓̆̑ ̜́̎ ̓́̌ ́̎Ȣ ˗̜̌̉̎̉̋́̌  ̐̑́̋̓̉̋́ ́ ̂́̒ ̨̨̨̙̌̋ ̨̨̠̄̉̐̆̑̓̆̎̈̉̒̎̎ ̙̜̌̆̔ ̇́ ́ ̨̨̅̒̓̆̑ ̨̨̆̎̄̈̌̄̆̎Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̂́̒- ̍ ̜̜̉̎  ̇́̑́ ́̓̓́̑ȟ ̨̆̒̓  ̨̓̆̇̆̌̔ȟ ̂́̒ ̨̨̨̙̌̋ ̜̜̜̒̍ȟ ̗̠̜̅̉̒̌̏̋́̉̌  ̒̉̎̅̑̏̍Ȣ 
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CONTROL INTRACRANIAL HYPERTENSION IN SEVERE TRAUMATIC BRAIN INJURY 

 
Resume: The article is devoted to the study of some of the clinical features of severe craniocerebral injuries with intracranial hemorrhages. 
The material of the study were 167 patients with severe brain damage. Based on the analysis of results of treatment the main causes of 
adverse outcomes were identified. In clinical practice, introduced modern methods of measuring intracranial pressure. 
Intracranial hypertension is one of the main factors that cause high mortality and disability in patients with gross traumatic brain injury. 
Thus, an increase in intracranial pressure in excess of 20 -25 mm Hg (intracranial hypertension) occurs in 50-75% of patients who are in a 
coma [11]. Many studies have found a significant increase in mortality rates and worsening outcomes in patients with severe traumatic brain 
injury with episodes of increased intracranial pressure more than 20 mm Hg [8,9,12]. The main cause of increased intracranial pressure is 
the development of intracranial hematomas and other acute volume processes requiring urgent surgery [2]. However, in some patients with 
severe brain trauma, even after removal of the substrate surgically significant head injury, intracranial hypertension continues to increase 
due to cerebral edema [13]. Effective intervention in such cases may be dehydration therapy and (or) kranioektomiya decompressive [4]. 
The decision to perform surgery and the amount of dehydration therapy is often taken only on the basis of clinical data, which are not always 
accurate, as patients with severe trauma are always under the influence of medical sedation [7]. This leads to frequent errors and later relief. 
Thus, accurate measurement of the value of ICP promote increased survival of patients with severe TBI [5]. In world practice, in recent years 
used invasive monitoring of intracranial pressure. Data obtained on the basis of monitoring of intracranial pressure, are decisive for the 
choice of treatment strategy [13]. 
TARGET. To analyze the results of treatment of patients with severe traumatic brain injury, set the main reasons for its adverse outcomes, 
and introduction into clinical practice of modern methods of evaluation of intracranial pressure. 
MATERIALS AND METHODS. We analyzed 167 medical records of patients who were treated at the acute stage of severe traumatic brain 
injury. We assessed the nearest trauma outcomes using the Glasgow outcome scale CCT up to 4 months after the injury. One of the main 
criteria was the clinical severity of hypertension-dislocation syndrome (SDS), which is assessed using a dislocation signs of division circuits 
in brain tumors supratentorial localization by F. Plum and Posner JBThe article is devoted to learning of some clinical features of a severe 
craniocerebral trauma with intracranial hemorrhages. For a material of research was 167 patients with severe damages of a brain. On the 
basis of the carried out analysis of outcomes of treatment the main reasons of failures were detected. In clinical practice the modern methods 
of measurement of intracranial pressure are inserted. 
Keywords:  traumatic brain injury, depression of consciousness, intracranial pressure, dislocation syndrome.  
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˓Ȣ˞Ȣ ˓ˍ˚ˍ˖ˑˍ˝˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́̆̅̑́̕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
 

˞ˠ˜˝ˍ˟˒˚˟˛˝˕ˍ˘˩˚˨˖ ˑ˕˞˘˛˗ˍˣ˕˛˚˚˨˖ ˞˕˚ˑ˝˛˙ 
 

˜̗̠̔̂̌̉̋́̉ ̏̒̎̏̃́̎́ ̎́ ́̎́̌̉̈̆ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̂̏̌̆̆ υότ ̗̐́̉̆̎̓̏̃ ̒ ̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̎̍ ̃́̑̉́̎̓̏̍ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ɉ˟ˑ˞ɊȢ ˚́ ̏̒̎̏̃́̎̉̉ ̈́̋̏̎̏̍̆̑̎̏̒̓̆̊ ̠̔̄̎̆̓̆̎̉ ̠̒̏̈̎́̎̉ȟ ̜̖̒̓̃̏̌̏̃ ̑̆̌̆̋̒̏̃̕ȟ ̉̈̍̆̎̆̎̉̊ 
̝̅̃̉̄́̓̆̌̎̏̊ ̗̑̆́̋̉̉ ̘̋̏̎̆̎̏̒̓̆̊ ̎́ ̝̂̏̌ȟ ̜̖̠̅́̎̉ȟ ̝̐̔̌̒́ ̉ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̎̊ ̃́̑̉́̎̓ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̑́̈̅̆̌̆̎ ̎́ ̒̓́̅̉̉Ȣ ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓́̅̉̉ ˟ˑ˞ ̘̉̈̔̆̎́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̠̐̏̑́̇̆̎̉ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ȟ ̖̜̉̒̏̅ȟ ̜̅́̎ ̘̌̆̆̂̎̏-̘̓́̋̓̉̆̒̋̉̆ ̗̑̆̋̏̍̆̎̅́̉̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˟ ̠̠̇̆̌́ ̘̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ȟ ̘̓̑́̃̍́̓̉̆̒̋̉̊ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍ȟ ̘̠̃̎̔̓̑̉̆̑̆̐̎́ ̠̄̉̐̆̑̓̆̎̈̉Ȣ 
 
ˏ̃̆̅̆̎̉̆Ȣ ˑ̗̜̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍ ɉˑ˞Ɋ ɀ ̞̓̏  ̋̏̍̐̌̆̋̒ 
̋̌̉̎̉̋̏-̐́̓̏̍̏̑̏̌̏̄̏̕-̘̖̐́̓̏̉̈̉̏̌̏̄̉̆̒̋̉̕ ̐̑̉̈̎́̋̏̃ 
̠̒̍̆̆̎̉̚ ̙̐̏̌̔́̑̉̊ ̝̙̂̏̌̏̄̏ ̍̏̈̄́ ̉̌̉ ̘̍̏̈̇̆̋́ ̃ 
̜̆̒̓̆̒̓̃̆̎̎̆ ̘̜̃̎̔̓̑̉̆̑̆̐̎̆ ̠̏̓̃̆̑̒̓̉ ̒ ̐̏̑́̇̆̎̉̆̍ 
̒̓̃̏̌́ ̍̏̈̄́ ̃̒̌̆̅̒̓̃̉̆ ̜̙̠̐̏̃̆̎̉ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ 
̠̅́̃̌̆̎̉ ɍρȟ φȟ ψɎȢ ˏ̏̈̎̉̋̎̏̃̆̎̉̆ ̉ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ˑ˞ 
̏̂̔̒̌̏̃̌̉̃́̆̓ ̑́̈̃̉̓̉̆ ̘̖̄̆̍̏̑̑́̄̉̆̒̋̉ ̉ ̙̘̖̉̆̍̉̆̒̋̉ 

̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̘̓̏ ̐̑̉̃̏̅̉̓ ̋ ̄̉̂̆̌̉ 
̝̙̂̏̌̉̎̒̓̃́ ̙̖̐̏̒̓̑́̅́̃̉ ̞̓̏̊ ̜̄̑̔̐̐ ɍσȟ φɎȢ ˕̘̟̈̔̆̎̉ 
̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ˑ˞  ̐̑̉ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̆ 
ɉˤ˙˟Ɋ ̠̐̏̒̃̆̎̏̚ ̍̎̏̄̏ ̑́̂̏̓ ɍτȟ ρπȟ ρςȟ ρσɎȢ ˜̜̏̐̓̋̉ 
̗̝̋̌́̒̒̉̉̉̑̏̃́̓̕ ̘̜̑́̈̌̉̎̆ ̜̃́̑̉́̎̓ ̉ ̒̓́̅̉̉ 
̗̅̉̒̌̏̋́̉̉ ̟̠̐̑̆̅̐̑̆̎̉̍́̓̒ ̝̎̆̒̋̏̌̋̏ ̠̅̆̒̓̉̌̆̓̉̊Ȣ ˒̆̚ 
ˏȢ˙Ȣ ˠ̟̜̄̑̍̏̃̍ ɉρωφωɊ ̜̜̃̅̆̌̆̎ ̞̗̝̠̅̉̎̆́̌̎́̕ȟ 
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̞̠̋̒̓̑́̐̉̑́̍̉̅̎́ȟ ̗̝̠̍̆̈̆̎̆́̌̏̂̔̌̂́̑̎́̕ ̉ 
̗̝̠̆̑̆̂̑̏̒̐̉̎́̌̎́ ̜̏̑̍̕ ̙̔̉̂́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˍȢ˜Ȣ 
ˡ̑́̆̑̍́̎̏̍ ɉρωψρɊ ̑́̈̑́̂̏̓́̎́ ̖̒̆̍́ȟ ̟̠̏̓̑́̇́́̚ 
̅̉̎́̍̉̋̔ ̙̠̎́̑̔̆̎̉ ̜̖̋̏̍̐̆̎̒́̓̏̑̎ ̖̍̆́̎̉̈̍̏̃ ̍̏̈̄́ ̉ 
̏̑̄́̎̉̈̍́ ̃ ̗̆̌̏̍ ̂̆̈ ̘̆̓̋̏̄̏ ̠̔̋́̈́̎̉ ̔̑̏̃̎̆̊ ̠̐̏̑́̇̆̎̉ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉ̃ ̓̏̍ ̘̉̒̌̆ ̜̖̒̓̃̏̌̏̃ ̏̓̅̆̌̏̃ɊȢ 
˛̂̆̉̈̃̆̒̓̎́̚ ̖̒̆̍́ ̠̅̆̌̆̎̉ ̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ 
̃́̑̉́̎̓́ ˑ˞ ̐̑̉ ̝̜̖̉̎̓̑́̋̑́̎̉́̌̎ ̛̜̖̏̂̆̍̎ 
̠̖̏̂̑́̈̏̃́̎̉ȟ ̠̑́̈̑́̂̏̓́̎̎́ ˡȢ ˜̌́̍̏̍ ̉ ˑ̇ȢˎȢ ˜̏̈̎̆̑̏̍ 
ɉρωψφɊȢ ˍ̜̃̓̏̑ ̜̠̟̃̅̆̌̓ ̟̟̑́̎̎ ̉ ̟̟̐̏̈̅̎ 
̞̗̝̜̅̉̎̆́̌̎̆̕ȟ ̗̍̆̈̆̎̆́̌̏̕-̖̟̃̆̑̎̆̐̏̎̓̉̎̎̔ȟ 
̎̉̇̎̆̐̏̎̓̉̎̎̏-̖̠̟̃̆̑̎̆̍̆̅̔̌̑̎̔ ̉ ̠̟̍̆̅̔̌̑̎̔ ̒̓́̅̉̉ 
̗̅̉̒̌̏̋́̉̉Ȣ ˎ̆̈ ̘̔̆̓́ ̋̌̉̎̉̋̏-̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ 
̠̐̑̏̃̌̆̎̉̊ ̑́̎̎̆̊ ̞̗̝̅̉̎̆́̌̎̏̊̕ ̒̓́̅̉̉ ˑ˞ȟ ̠̅́̎̎́ ̖̒̆̍́ 
̝̠̉̒̐̏̌̈̔̆̓̒ M.S. Greenberg ɉςππρɊ ̠̅̌ ̠̏̐̑̆̅̆̌̆̎̉ ̒̓́̅̉̉ 
ˑ˞ ̔ ̝̜̖̂̏̌̎ ̠̓̇̆̌̏̊ ˤ˙˟Ȣ ˚̖̆̏̂̏̅̉̍̏ ̝̔̋́̈́̓ȟ ̘̓̏ ̃ 
̜̙̜̖̃̆̔̋́̈́̎̎ ̖̖̒̆̍́ ̎̆ ̘̜̉̈̔̆̎ ̠̉̈̍̆̎̆̎̉ 
̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ȟ ̟̖̏̓̑́̇́̉̚ ̠̒̏̒̓̏̎̉̆ 
̒̏̒̔̅̉̒̓̏̄̏ ̗̆̎̓̑́ȟ ̎̆̐̑̆̍̆̎̎̏ ̟̑̆́̄̉̑̔̆̄̏̚ ̎́ 
̐̏̑́̇̆̎̉̆ ̜̖̒̓̃̏̌̏̃ ̏̓̅̆̌̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ   
˚́ ̏̒̎̏̃́̎̉̉ ̖̜̒̆̍ ˡȢ ˜̌́̍́ ̉ ˑ̇ȢˎȢ ˜̏̈̎̆̑́ȟ ̒ ̘̔̆̓̏̍ 
̓̆̍̐́ ̠̑́̈̃̉̓̉ ̗̅̉̒̌̏̋́̉̉  ̉ ̉̈̍̆̎̆̎̉̊ 
̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ ̐̑̉ ̠̓̇̆̌̏̊ ˤ˙˟  ̔ 
̝̜̖̂̏̌̎ ̒̏ ̒̅́̃̌̆̎̉̆̍ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ˝ȢˑȢ ˗́̒̔̍̏̃ ɉρωψωɊ 
̜̃̅̆̌̉̌ ̘̜̆̓̑̆ ̒̓̆̐̆̎̉ ̉̌̉ ̒̓́̅̉̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́Ȣ ˏ ̞̓̏̍ ̃́̑̉́̎̓̆ 
̖́̑́̋̓̆̑̉̒̓̉̋̉ ˑ˞ ̟̏̓̒̔̓̒̓̃̔̓ ̈́̋̏̎̏̍̆̑̎̏̒̓̉ ̅̉̎́̍̉̋̉ 
̓́̋̏̄̏ ̃́̇̎̏̄̏ ̘̋̌̉̎̉̆̒̋̏̄̏ ̐̑̉̈̎́̋́ ˑ˞ ̋́̋ ̒̏̈̎́̎̉̆Ȣ ˚̆ 
̘̜̠̔̉̓̃́̆̓̒ ̓́̋̇̆ ̉̈̍̆̎̆̎̉̆ ̖̓́̋̉ ̜̖̒̓̃̏̌̏̃ ̑̆̌̆̋̒̏̃̕ 
̋́̋ ̝̜̋̏̑̎̆́̌̎̊ ̉ ̗̘̏̋̔̌̏̆́̌̉̆̒̋̉̊̕Ȣ  
ˣ̝̟̆̌ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̏ ̘̔̓̏̎̆̎̉̆ ̋̌̉̎̉̋̏-
̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̐̑̉̈̎́̋̏̃ ̘̜̖̑́̈̌̉̎ ̒̓́̅̉̊ 
̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ˑ˞ ̠̅̌ ̗̏̐̓̉̍̉̈́̉̉ ̓́̋̓̉̋̏-
̘̜̖̌̆̆̂̎ ̠̍̆̑̏̐̑̉̓̉̊ ̔ ̝̜̖̂̏̌̎ ̠̓̇̆̌̏̊ ˤ˙˟Ȣ 
˙́̓̆̑̉́̌ ̜ ̉ ̜̍̆̓̏̅Ȣ ˝́̂̏̓́ ̏̒̎̏̃́̎́ ̎́ ́̎́̌̉̈̆ ρψρ 
̘̋̌̉̎̉̆̒̋̏̄̏ ̟̠̎́̂̌̅̆̎̉ ̠̓̇̆̌̏̊ ˤ˙˟ȟ 
̙̖̠̒̏̐̑̏̃̏̇̅́̃̉̒ ̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̎̍ ̒̅́̃̌̆̎̉̆̍ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˞̑̆̅̉ ̖̎̉ ̜̂̌̏ ρτχ ɉψρȟςϷɊ ̘̍̔̇̉̎ ̉ στ 
ɉρψȟψϷɊ ̜̇̆̎̉̎̚ ̃ ̃̏̈̑́̒̓̆ ̏̓ ρψ ̅̏ χς ̌̆̓ ɉ̒̑̆̅̎̉̊ 
̃̏̈̑́̒̓ σφȟτ ϻ φȟτ ̄̏̅́ɊȢ ˑ̠̌ ̗̏̆̎̋̉ ̜̃̑́̇̆̎̎̏̒̓̉ 
̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ɉ˟ˑ˞Ɋ 
̘̜̔̉̓̃́̌̉ ̟̒̌̆̅̔̉̆̚ ̐̑̉̈̎́̋̉ȡ ̝̔̑̏̃̆̎ ̠̔̄̎̆̓̆̎̉ 
̠̒̏̈̎́̎̉ ɍυɎȟ ̘̠̏́̄̏̃́ ̒̉̍̐̓̏̍́̓̉̋́ȟ ̜̒̓̃̏̌̏̃̆ ̗̑̆́̋̉̉ȡ 
̠̏̎̏̃́̕ ̘̃̆̌̉̉̎́ ̉ ̗̏̓̏̑̆́̋̉̉̕ ̘̈̑́̋̏̃ȟ ̐́̑̆̈ ̃̈̏̑́ 
̖̃̃̆̑ȟ ̝̜̋̏̑̎̆́̌̎̊ ̑̆̌̆̋̒̕ȟ ̝̜̃̆̑̓̉̋́̌̎̊ ̉ 
̝̜̄̏̑̉̈̏̎̓́̌̎̊ ̜̋̏̍̐̏̎̆̎̓ ̗̘̏̋̔̌̏̆́̌̉̆̒̋̏̄̏̕ 
̑̆̌̆̋̒́̕ ɉ˛ˣ˝Ɋȟ ̝̠̅̃̉̄́̓̆̌̎́ ̗̠̑̆́̋̉ ̘̋̏̎̆̎̏̒̓̆̊ ̎́ ̝̂̏̌ȟ 
̜̖̅́̎̉̆ȟ ̝̐̔̌̒ȟ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆Ȣ ˞ ̗̝̟̆̌ 

̅̉́̄̎̏̒̓̉̋̉ ̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̙̎́̑̔̆̎̉̊ ̝̉̒̐̏̌̈̏̃́̌̉ 
̜̃̆̄̆̓́̓̉̃̎̊ ̉̎̅̆̋̒ ˗̆̑̅̏ ɉˏ˕Ɋȟ ̖̟́̑́̋̓̆̑̉̈̔̉̊̚ 
̙̏̓̎̏̆̎̉̆ ̘̜̃̆̌̉̉̎ ̘̅̉́̒̓̏̌̉̆̒̋̏̄̏ ̝́̑̓̆̑̉́̌̎̏̄̏ 
̠̅́̃̌̆̎̉ ɉˑˑɊ ̋ ̘́̒̓̏̓̆ ̘̜̖̒̆̑̅̆̎ ̒̏̋̑́̆̎̉̊̚ ɉˤ˞˞Ɋȟ 
̜̋̏̓̏̑̊ ̜̘̜̟̃̒̉̓̃́̓ ̐̏ ̏̑̍̔̌̆̕ȡ ˏ˕ Ѐ ɉρ - ˑˑȾˤ˞˞Ɋϼρππ 
[2]. 
˕̝̎̒̓̑̔̍̆̎̓́̌̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̟̘̃̋̌́̌̏ ˗˟ ̉ ɉ̉̌̉Ɋ ˙˝˟ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˛̗̆̎̋̔ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̐̑̏̃̏̅̉̌̉ ̐̏ 
̙̋́̌̆ ̖̉̒̏̅̏̃ ː̌́̈̄̏ ɍρχɎȢ ˜̑̉ ̝̜̖̌̆̓́̌̎ ̖̖̉̒̏̅́ 
̜̠̃̐̏̌̎̌̉ ̒̔̅̆̂̎̏-̗̍̆̅̉̉̎̒̋̏̆ ̜̃̒̋̑̓̉̆ ̒ ̘̉̈̔̆̎̉̆̍ 
̍́̋̑̏- ̉  ̘̖̍̉̋̑̏̒̋̏̐̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̃ ̄̏̌̏̃̎̏̍ ̍̏̈̄̆Ȣ 
˝̝̜̆̈̔̌̓́̓Ȣ ˜̑̉ ̝̅̆̓́̌̎̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ ρψρ ̝̂̏̌̎̏̄̏ ̒ 
̘̏́̄́̍̉ ̋̏̎̓̔̈̉̉ ̉ ̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̃ 
̘̒̏̆̓́̎̉̉ ̒ ̝̜̉̎̓̑́̋̑́̎̉́̌̎̍̉ ̄̆̍́̓̏̍́̍̉ ̉̌̉ ̂̆̈ ̖̎̉ 
̜̂̌̉ ̜̠̜̃̃̌̆̎ ̟̒̌̆̅̔̉̆̚ ̗̄̑́̅́̉̉ ̠̑́̈̃̉̓̉ 
̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̊ ̗̅̉̒̌̏̋́̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉ̓́̂̌ ρɊȢ 
ˏ ̗̆̌̏̍ȟ ̘̠̋̌̉̎̉̆̒̋́ ̋́̑̓̉̎́ ̔ ςψ ɉρυȟυϷɊ ̝̂̏̌̎̏̄̏ ̒ ˟ˑ˞ I 
̒̓́̅̉̉ ̜̂̌́ ̐̑̆̅̒̓́̃̌̆̎́ ̏̂̆̍̏̈̄̏̃̏̊̚ȟ ̘̏̓̆̓̌̉̃̏̊ 
̘̏́̄̏̃̏̊ ̒̉̍̐̓̏̍́̓̉̋̏̊Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̆ χρ 
ɉσωȟςϷɊ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ˟ˑ˞ II ̒̓́̅̉̉ ̠̎́̑̅̔ ̒ 
̏̂̆̍̏̈̄̏̃̏̊̚ ̉ ̘̏́̄̏̃̏̊ ̒̉̍̐̓̏̍́̓̉̋̏̊ ̘̏̓̍̆̆̎́ ̉ 
̠̔̍̆̑̆̎̎́ ̠̒̓̃̏̌̏̃́ ̒̆̍̉̏̓̉̋́Ȣ ˠ τφ ɉςυȟτϷɊ ̝̜̖̂̏̌̎ ̒ ˟ˑ˞ 
III  ̒̓́̅̉̉ ̎́ ̜̐̆̑̃̊ ̐̌́̎ ̜̖̃̏̅̉̌́ ̠̄̑̔̂́ ̠̒̓̃̏̌̏̃́ 
̒̉̍̐̓̏̍́̓̉̋́Ȣ ˛̘̜́̄̏̃̆ ̜̒̉̍̐̓̏̍ ̠̏̐̑̆̅̆̌̌̉ ̒ ̓̑̔̅̏̍Ȣ 
˟́̋̉̆ ̘̋̌̉̎̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ȟ ̋́̋ ̄̆̍̉̐́̑̆̈ ɉ̍̆̎̆̆ 
̜̜̃̑́̇̆̎̎̆ ̗̗̜̅̆̆̑̆̂̑́̉̏̎̎̆ ̠̅̃̉̇̆̎̉ ̒ ̏̅̎̏̊ ̉̈ 
̒̓̏̑̏̎Ɋ ̉ ̠́̎̉̈̏̋̏̑̉ ̠̟̐̏̈̃̏̌̓ ̝̐̑̆̅̐̏̌̏̇̉̓ ̝̓̏̌̋̏ 
̗̟̌́̓̆̑́̌̉̈́̉ ɉ̐̑́̃̏- ̟̟̌̆̃̏̒̓̏̑̏̎̎Ɋ ̘̐́̓̏̌̏̄̉̆̒̋̏̄̏ 
̒̔̂̒̓̑́̓́Ȣ ˍ̝̠̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ ̉ ̠̂̑́̅̉̋́̑̅̉ ̃ 
ψτȟυϷ ̘̒̌̔́̆̃ ̏̂̔̒̌̏̃̉̌̉ ̑̆̈̋̏ ̗̝̜̏̓̑̉́̓̆̌̎̆ ̘̠̈̎́̆̎̉ 
ˏ˕Ȣ  ˜̑̉ ˟ˑ˞ IV ̒̓́̅̉̉ ɀ ςχ ɉρτȟωϷɊ ̟̎́̂̌̅̆̎̉̊ȟ ̘̟̏́̄̏̃̔ 
̘̟̎̆̃̑̏̌̏̄̉̆̒̋̔ ̒̉̍̐̓̏̍́̓̉̋̔ ̎̆ ̠̏̐̑̆̅̆̌̌̉ȟ ́ 
̘̠̋̌̉̎̉̆̒̋́ ̋́̑̓̉̎́ ̜̂̌́ ̐̑̆̅̒̓́̃̌̆̎́ ̄̑̔̂̏̊ ̒̓̃̏̌̏̃̏̊ 
̒̉̍̐̓̏̍́̓̉̋̏̊Ȣ ˛̘̝̓̌̉̉̓̆̌̎̏̊ ̘̆̑̓̏̊ ̏̓ ˟ˑ˞ III  ̒̓́̅̉̉ 
̠̠̟̠̃̌̓̒ ̑̆̈̋̏ ̝̜̐̏̌̏̇̉̓̆̌̎̆ ̘̠̈̎́̆̎̉ ˏ˕ ̋́̋ ̝̑̆̈̔̌̓́̓ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̏̓̆̎̈̉̉ ̒ ̖̓́̉̋́̑̅̉̆̊ ̉ ̝̎̆̃̏̈̍̏̇̎̏̒̓ 
̅̏̒̓̏̃̆̑̎̏ ̝̏̐̑̆̅̆̌̉̓ ̒̓̏̑̏̎̔ ̠̐̏̑́̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̎́ ̏̒̎̏̃́̎̉̉ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃Ȣ 
ˏ ω ɉυȟπϷɊ ̟̠̖̎́̂̌̅̆̎̉ ̒ ˟ˑ˞ V ̒̓́̅̉̉ ̝̠̌̏̋́̌̎́ 
̒̉̍̐̓̏̍́̓̉̋́ ̉ ̒̓̏̑̏̎́ ̠̐̏̃̑̆̇̅̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̎́ 
̏̒̎̏̃́̎̉̉ ̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ̎̆ ̠̝̏̐̑̆̅̆̌̌̉̒ ̃̏ 
̖̃̒̆ ̘̠̖̒̌̔́Ȣ     
ˢ̘̉̑̔̑̄̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̜̂̌̏ ̐̑̏̃̆̅̆̎̏ ρφτ ɉωπȟφϷɊ 
̙̐̏̒̓̑́̅́̃̉̍Ȣ ˛̒̎̏̃́̎̉̆̍ ̠̠̝̃̌̌̏̒ ̘̎́̌̉̉̆ ̐̑̉̈̎́̋̏̃ 
˟ˑ˞ II - V ̒̓́̅̉̊ȟ ́ ̓́̋̇̆ ̒̉̍̐̓̏̍̏̃ ̠̑́̈̅̑́̇̆̎̉ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̃ ̗̐̑̏̆̋̉̉ ̜̖̃̅́̃̌̆̎̎ ̐̆̑̆̌̏̍̏̃ ̉̌̉ ̉̍̐̑̆̒̒̉̉ 
̜̖̋̏̒̓̎ ̏̓̌̏̍̋̏̃ ̎́ ̄̌̔̂̉̎̔ ̂̏̌̆̆ ρπ ̍̍ ̔ ̝̜̖̂̏̌̎ ̒ ˟ˑ˞ I 
̒̓́̅̉̉Ȣ    

 
˟̗́̂̌̉́ ρ - ̠ ̘̌̉̎̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ ̒̓́̅̉̊ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ 

˗̘̌̉̎̉̆̒̋̉̆ 
̐̑̉̈̎́̋̉ 

ˏ̜́̑̉́̎̓ ̉̈̍̆̎̆̎̉̊ ̐̑̉̈̎́̋̏̃  

  I ̠̒̓́̅̉   II ̠̒̓́̅̉ III ̠̒̓́̅̉ IV ̒ ̠̓́̅̉ V ̒ ̠̓́̅̉ 

˞̏̈̎́̎̉̆ ˛̙̄̌̔̆̎̉̆ ˞̏̐̏̑-̋̏̍́ I ˗̏̍́ II ˗̏̍́ II ˗̏̍́ III  
˝́̈̍̆̑ ̘̈̑́̋̏̃ 1-σ ̍̍ 1-σ ̍̍ 3-υ ̍̍ 3-υ ̍̍ ̂̏̌̆̆ υ ̍̍ 

ˡ̗̏̓̏̑̆́̋̉̉ + ϻ ɀ ɀ ɀ 

ˍ̠̎̉̈̏̋̏̑̉ + + + ϻ ɀ 

ˏ̈̏̑ ̖̃̃̆̑ 
ˠ̜̍̆̑̆̎̎̊ 
̐́̑̆̈ 

ˏ̜̜̑́̇̆̎̎̊ȟ 
̜̄̑̔̂̊ ̐́̑̆̈ 

˜̘́̑́̌̉ ˜̘́̑́̌̉ ˜̘́̑́̌̉ 

˗̝̜̏̑̎̆́̌̎̊ 
̑̆̌̆̋̒̕ 

+ + ϻ ɀ ɀ 

ˏ̝̜̆̑̓̉̋́̌̎̊ 
̋̏̍̐̏̎̆̎̓ ˛ˣ˝ 

ˏ ̐̏̌̎̏̍ ̛̏̂̆̍̆ ˛̘̄̑́̎̉̆̎ ˛̓̒̔̓̒̓̃̔̆̓ ˛̓̒̔̓̒̓̃̔̆̓ ˛̓̒̔̓̒̓̃̔̆̓ 

ː̝̜̏̑̉̈̏̎̓́̌̎̊ 
̋̏̍̐̏̎̆̎̓ ˛ˣ˝ 

ˏ ̐̏̌̎̏̍ ̛̏̂̆̍̆ 
˛̘̄̑́̎̉̆̎ ̎́ 
̒̓̏̑̏̎̆ 
̍̉̅̑̉́̈́ 

˛̘̄̑́̎̉̆̎ ̒ ̖̅̃̔ 
̒̓̏̑̏̎ 

˛̓̒̔̓̒̓̃̔̆̓ ˛̓̒̔̓̒̓̃̔̆̓ 

ˑ̝̜̃̉̄́̓̆̌̎̆ 
̗̑̆́̋̉̉ ̎́ ̝̂̏̌ 

˘̗̠̏̋́̌̉̈́̉ȟ 
̗̆̌̆̎́̐̑́̃̌̆̎ 

 
ˑ̗̆̋̏̑̓̉̋́̉̉ ˑ̗̗̆̆̑̆̂̑́̉̉ 

˞̄̉̂́̎̉̆ ˚˗     
˝́̈̄̉̂́̎̉̆ ˏ˗ ̉ 
̒̄̉̂́̎̉̆ ˚˗ 

˛̟̓̒̔̓̒̓̃̔̓ 

ˑ̜̖́̎̉̆ ˚̆ ̉̈̍̆̎̆̎̏ ˤ̆̊̎́-˞̓̏̋̒́ 
ˤ̆̊̎́-˞̓̏̋̒́ȟ 
ː̠̗̠̉̐̆̑̃̆̎̓̉̌̉ 

ˎ̉̏̓́ȟ 
ˤ́̒̓̏̆ ̉ ̐̏- 

ˍ̘̓́̋̓̉̆̒̋̏̆ 
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˜̘̠̑̉̍̆́̎̉ȡ ̊ ˗ ɀ ̎ ̉̇̎̉̆ ̘̋̏̎̆̎̏̒̓̉ȟ ˏ˗ ɀ ̃ ̖̆̑̎̉̆ ̘̋̏̎̆̎̏̒̓̉ȟ ˛ˣ˝ ɀ ̏ ̗̘̋̔̌̏̆́̌̉̆̒̋̉̊̕ ̑̆̌̆̋̒̕ȟ I - V ɀ ̒ ̓́̅̉̉ ˟ˑ˞Ȣ  
 
ˠ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ˟ˑ˞ I  ̒̓́̅̉̉ ̝̜̉̎̓̑́̋̑́̎̉́̌̎̆ 
̜̄̆̍́̓̏̍ ̠̏̐̑̆̅̆̌̌̉ ̃ ̗̐̑̏̆̋̉̉ ̃̅́̃̌̆̎̎̏̄̏ ̐̆̑̆̌̏̍́ȟ ̖̉ 
̛̏̂̆̍ ̎̆ ̜̙̐̑̆̃́̌ σπ ̍̌ȟ ́ ̃ ̘̒̌̔́̆ ̘̠̒̏̆̓́̎̉ ̒ ̘̏́̄́̍̉ 
̠̑́̈̍̏̈̇̆̎̉ ̝̜̉̎̓̑́̋̑́̎̉́̌̎̆ ̜̄̆̍́̓̏̍ ̝̓̑́̋̓̏̃́̌̉̒ 
̋́̋ ̜̒́̓̆̌̉̓̎̆Ȣ ˏ̜̜̑́̇̆̎̎̆ ̠̠̐̑̏̃̌̆̎̉ ˟ˑ˞ ɉIII  - V 
̒̓́̅̉̉Ɋ ̘̝̃̒̓̑̆́̌̉̒ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̔ ̝̜̖̂̏̌̎ ̒ 
̝̜̒̔̂̅̔̑́̌̎̍̉ ̄̆̍́̓̏̍́̍̉ ɀ ςω ɉχφȟσ ϷɊ ̘̒̌̔́̆̃ ̉̈ σψȟ 
̜̍̎̏̇̆̒̓̃̆̎̎̍̉ ̘̏́̄́̍̉ ̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̃ 
̘̒̏̆̓́̎̉̉ ̒ ̝̉̎̓̑́̋̑́̎̉́̌̎̏̊ ̄̆̍́̓̏̍̏̊ ɀ ρυ ɉχυȟπ ϷɊ ̉̈ 
ςπȢ ˏ̜̉̅ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ ̒̔̂̒̓̑́̓́ȟ ̜̙̃̈̃́̃̆̄̏ 
̒̅́̃̌̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̝̜̖̂̏̌̎ ̒ ̘̜̑́̈̌̉̎̍̉ 
̠̒̓́̅̉̍̉ ˟ˑ˞ ̜̐̑̆̅̒̓́̃̌̆̎ ̃ ̓́̂̌ ςȢ ˕̖̜̒̏̅ ˤ˙˟ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓́̅̉̉ ˟ ˑ˞ ̜̂̌̉ ̟̒̌̆̅̔̉̍̉̚Ȣ ˟ˑ˞ I ̒ ̓́̅̉̉ȡ 
̖̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉ ̃ ωςȟω 
Ϸ ̟̎́̂̌̅̆̎̉̊ȟ ̠̄̑̔̂́ ̗̠̉̎̃́̌̉̅̉̈́̉ ̉ ̃̆̄̆̓́̓̉̃̎̏̆ 

̠̒̏̒̓̏̎̉̆ ɀ π Ϸȟ  ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅ ɀ χȟρ ϷȢ ˟ˑ˞ II ̒̓́̅̉̉ȡ 
̖̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉ ɀ 
τχȟωϷ ̟̎́̂̌̅̆̎̉̊ȟ ̠̄̑̔̂́ ̗̠̉̎̃́̌̉̅̉̈́̉ ̉ ̃̆̄̆̓́̓̉̃̎̏̆ 
̠̒̏̒̓̏̎̉̆ ɀ ςυȟτϷȠ ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅ ɀ ςφȟχϷȢ ˟ˑ˞ III  ̒̓́̅̉̉ȡ 
̖̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉ 
̏̓̒̔̓̒̓̃̏̃́̌̉ ̃̏ ̖̃̒̆ ̟̠̖̎́̂̌̅̆̎̉ ɉπ ϷɊȟ ̠̄̑̔̂́ 
̗̠̉̎̃́̌̉̅̉̈́̉ ̉ ̃̆̄̆̓́̓̉̃̎̏̆ ̠̒̏̒̓̏̎̉̆ ̘̝̏̓̍̆́̌̏̒ ̃ ρσȟπ 
Ϸ ̘̠̖̒̌̔́Ƞ ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅ ɀ ψχȟπ ϷȢ ˟ˑ˞ IV ̒̓́̅̉̉ȡ ȡ 
̖̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉ 
̏̓̒̔̓̒̓̃̏̃́̌̉ ̃̏ ̖̃̒̆ ̟̠̖̎́̂̌̅̆̎̉ ɉπ ϷɊȟ ̃̆̄̆̓́̓̉̃̎̏̆ 
̠̒̏̒̓̏̎̉̆ ɀ σȟχ ϷȠ ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅ ɀ ωφȟσ ϷȢ ˜̑̉ V ̒̓́̅̉̉ 
˟ˑ˞ȟ ̋̏̄̅́ ̝̑́̈̃̉̃́̌̉̒ ̜̎̆̏̂̑́̓̉̍̆ ̠̉̈̍̆̎̆̎̉ ̃ 
̙̠̖̐̏̌̔́̑̉ ̉ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̃̒̆ ̙̐̏̒̓̑́̅́̃̉̆ 
ɉρππϷɊ ̐̏̄̉̂́̌̉Ȣ  

 
˟̗́̂̌̉́ ς - ̃ ̘̜̑̉̉̎ ̠̑́̈̃̉̓̉ ̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ̃́̑̉́̎̓́ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̔ ̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ ɉn = 181) 

˜̑̉̈̎́̋̉ ˞̓́̅̉̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ˕̓̏̄̏ 
ˑ˞ I ˑ  ˞II ˑ  ˞III  ˑ  ˞IV ˑ  ˞V 

˪̝̠̐̉̅̔̑́̌̎́ ̄̆̍́̓̏̍́ 3 8 6 2 ɀ 19 (10,5%) 
˞̝̠̔̂̅̔̑́̌̎́ ̄̆̍́̓̏̍́ 2 7 17 9 3 38 (21,0%) 
ˏ̠̎̔̓̑̉̍̏̈̄̏̃́ ̄̆̍́̓̏̍́ 3 15 4 1 ɀ 23 (12,7%) 
˛˝ː˙ 6 17 3 ɀ ɀ 26 (14,4%) 
˛˗ː˙ 5 ɀ ɀ ɀ ɀ 5 (2,7%) 
˙˛˝ː˙ 1 11 7 2 1 22 (12,2%) 
˛˝ː˙ Ϲ ˕ː  4 8 5 6 1 24 (13,3%) 
˙˛˝ː˙ Ϲ ˕ː ɀ 5 4 7 4 20 (11,0%) 
˛̓̆̋ ̜̄̆̍̉̒̆̑̕ ̍̏̈̄́ 4 ɀ ɀ ɀ ɀ 4 (2,2%) 
ˏ̒̆̄̏ 28 71 46 27 9 181 (100%) 

˜̘̑̉̍̆́̎̉̆ȡ ˑ˞ ɀ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍Ƞ ˛˝ː˙ ɀ ̘̏́̄ ̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ƞ ˙˛˝ː˙ ɀ ̜̍̎̏̇̆̒̓̃̆̎̎̆ ̘̏́̄̉ 
̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ƞ ˕ː - ̉ ̝̠̎̓̑́̋̑́̎̉́̌̎́ ̄̆̍́̓̏̍́Ƞ ˛˗ː˙ - ̏ ̘́̄ ̋̏̎̓̔̈̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ   
 
˞ ̗̝̟̆̌ ̜̠̠̃̃̌̆̎̉ ̋̌̉̎̉̋̏-̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̠̗̋̏̑̑̆̌̉̊ 
̔ ̝̜̖̂̏̌̎ ̒ ˟ˑ˞ȟ ̎́̍̉ ̜̂̌́ ̘̉̈̔̆̎́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ 
̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̍̏̈̄́ ̐̑̉ ̜̖̑́̈̎ ̆̄̏ ̠̖̒̓́̅̉ ɉ̓́̂̌ σɊȢ 
˜̑̉ ˟ˑ˞ I ̒̓́̅̉̉ ̐̑̉̈̎́̋̏̃ ̠̐̏̃̑̆̇̅̆̎̉ ̜̖̒̓̃̏̌̏̃ 

̏̓̅̆̌̏̃ ̍̏̈̄́ ̗̃̆̑̉̉̉̑̏̃́̎̏̕ ̎̆ ̜̂̌̏Ȣ ˏ̏ ̖̃̒̆ ̘̠̖̒̌̔́ 
̝̜̖̌̆̓́̌̎ ̖̉̒̏̅̏̃ ̜̅̉́̄̎̏̒̓̉̑̏̃́̎ ̜̋̏̎̓̔̈̉̏̎̎̆ ̘̏́̄̉ 
̋̏̑̋̏̃̏̊ ̗̌̏̋́̌̉̈́̉̉ȟ ́ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏̊ ̘̐̑̉̉̎̏̊ 
̒̍̆̑̓̉ ̠̠̝̃̌̌̉̒ ̠̏̒̌̏̇̎̆̎̉ ̏̒̎̏̃̎̏̊ ̂̏̌̆̈̎̉Ȣ 

 
˟̗́̂̌̉́ σ - ɣ ̑̏̃̎̉ ̠̐̏̃̑̆̇̅̆̎̉ ̜̖̒̓̃̏̌̏̃ ̏̓̅̆̌̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̑̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ ̗̅̉̒̌̏̋́̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉn = 96) 

˜̑̉̈̎́̋ ˞̠̓́̅̉ ˟ˑ˞ ˕̓̏̄̏ 
 ˠ̝̑̏̃̆̎ ̠̐̏̃̑̆̇̅̆̎̉ I II III   IV V 

̒̑̆̅̎̉̊ ̍̏̈̄ - 4  14 - - 18 (18,8%) 
̖̠̠̃̆̑̎ ρȾσ ̍̏̒̓́ - 1 12 - - 13 (13,4%) 
̠̠̒̑̆̅̎ ρȾσ ̍̏̒̓́ - - 9 - - 9 (9,4%) 
̠̠̎̉̇̎ ρȾσ ̍̏̒̓́ - - 4 18 - 22 (22,9%) 
̜̐̑̏̅̏̌̄̏̃́̓̊ ̍̏̈̄ - - 1 8 9 18 (18,8%) 
̒̓̃̏̌ ̍̏̈̄́ ̉̎̓́̋̓̆̎ 2 14 - - - 16 (16,7%) 

ˏ̒̆̄̏ 2 19 40 26 9 96 (100%) 
˜̘̠̑̉̍̆́̎̉ȡ ˟ ˑ˞ - ̓ ̘̑́̃̍́̓̉̆̒̋̉̊ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍Ƞ I - V - ̒ ̓̆̐̆̎̉ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́Ȣ 
 
ˠ ̝̜̖̂̏̌̎ ̒ ̘̋̌̉̎̉̆̒̋̉̍̉ ̐̑̉̈̎́̋́̍̉ ˟ˑ˞ II  ̒ ̓́̅̉̉ ̝̓̏̌̋̏ 
̃ ςφȟσ Ϸ ɉυ ̟̎́̂̌̅̆̎̉̊Ɋ ́̔̓̏̐̒̉̊ ̜̂̌̉ ̜̠̜̃̃̌̆̎ ̐̑̉̈̎́̋̉ 
̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̍̏̈̄́ ̃ ̃̉̅̆ ̘̏́̄̏̃ ̠̋̑̏̃̏̉̈̌̉̎̉̊ ̉ 
̙̉̆̍̉̉ȟ ̠̟̠̑́̒̐̑̏̒̓̑́̎̉̆̒̚ ̅̏ ̖̃̆̑̎̆̊ ̓̑̆̓̉ ̍̏̒̓́ ɀ 1 
ɉυȟσϷɊ ̘̒̌̔́̊ȟ ̉ ̒̑̆̅̎̆̄̏ ̍̏̈̄́ ɀ τ ɉςρȟρϷɊ ̟̠̎́̂̌̅̆̎̉Ȣ ˠ 
̞̖̓̉ ̙̖̐̏̒̓̑́̅́̃̉ ̐̆̑̆̅ ̝̟̒̍̆̑̓ ̘̝̏̓̍̆́̌̏̒ ̝̙̅́̌̎̆̊̆̆ 
̔̄̎̆̓̆̎̉̆ ̠̒̏̈̎́̎̉ ̉ ̜̖̒̓̃̏̌̏̃ ̑̆̌̆̋̒̏̃̕ ̃ ̝̑̆̈̔̌̓́̓̆ 
̠̐̏̑́̇̆̎̉ ̂̏̌̆̆ ̝̜̖̋́̔̅́̌̎ ̏̓̅̆̌̏̃ ̒̓̃̏̌́ ̍̏̈̄́Ȣ ˏ 
̝̜̖̏̒̓́̌̎ ̘̠̖̒̌̔́ ɉρτ ̟̎́̂̌̅̆̎̉̊ ɀ 73,7%) 
̗̜̃̆̑̉̉̉̑̏̃́̎̕ ̠̉̈̍̆̎̆̎̉ ̃ ̜̖̐̏̅̋̏̑̋̏̃ ̠̖̅̑́ȟ 
̠̜̖̐̆̑̉̃̆̎̓̑̉̋̔̌̑̎ ̠̖̏̂̌́̒̓ȟ ̓́̌́̍̔̒̆Ȣ  
˜̑̉ ̗̅̉̒̌̏̋́̉̉ III  ̒̓́̅̉̉ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̃ συ ɉψχȟυϷɊ 
̟̠̖̎́̂̌̅̆̎̉ ̠̝̑́̒̐̑̏̒̓̑́̎̌̉̒ ̅̏ ̎̉̇̎̆̊ ̓̑̆̓̉ ̍̏̒̓́Ȣ 
˕̠̈̍̆̎̆̎̉ ̃ ̎̉̇̎̆̊ ̓̑̆̓̉ ̍̏̒̓́ ̉ ̐̑̏̅̏̌̄̏̃́̓̏̍ ̍̏̈̄̆ 
̜̂̌̉ ̗̜̃̆̑̉̉̉̑̏̃́̎̕ ̝̓̏̌̋̏ ̃ υ ɉρςȟυϷɊ ̘̠̖̒̌̔́Ȣ ˠ ̞̖̓̉ 
̝̜̖̂̏̌̎ ̐̆̑̆̅ ̝̟̒̍̆̑̓ ̓́̋̇̆ ̜̂̌̏ ̘̏̓̍̆̆̎̏ ̝̙̅́̌̎̆̊̆̆ 
̖̙̔̔̅̆̎̉̆ ̠̠̒̏̒̓̏̎̉ ̃̒̌̆̅̒̓̃̉̆ ̠̎́̑́̒̓́̎̉ ̙̉̆̍̉̉ 
̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  

˜̑̉ IV ̒̓́̅̉̉ ˟ˑ˞ ̘̐́̓̏̌̏̄̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̃ ρππ Ϸ 
̖̜̏̃́̓̃́̌̉ ̟̟̎̉̇̎ ̝̓̑̆̓ ̃́̑̏̌̉̆̃́ ̍̏̒̓́ ̉ ̃ ψ ɉσπȟψϷɊ 
̟̠̖̎́̂̌̅̆̎̉ ̜̐̑̏̅̏̌̄̏̃́̓̊ ̍̏̈̄Ȣ  
ˏ ̘̒̌̔́̆ ˟ˑ˞ V ̒̓́̅̉̉ ̘̐́̓̏̌̏̄̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ 
̠̝̑́̒̐̑̏̒̓̑́̎̌̉̒ ̎́ ̜̐̑̏̅̏̌̄̏̃́̓̊ ̍̏̈̄ ̃ ρππ Ϸ 
̟̎́̂̌̅̆̎̉̊Ȣ  
˛̂̒̔̇̅̆̎̉̆ ̘̜̖̐̏̌̔̆̎̎ ̝̑̆̈̔̌̓́̓̏̃Ȣ  
ˠ̘̜̠̉̓̃́ ̏̒̏̂̆̎̎̏̒̓̉ ̘̋̌̉̎̉̆̒̋̏̄̏ ̘̠̓̆̆̎̉ ̉ ̖̉̒̏̅̏̃ 
˟ˑ˞ȟ ̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̐̑̉ I ̒̓́̅̉̉ ˟ˑ˞ ̐̏̋́̈́̎̏ 
̝̜̂̏̌̎̍ ̒ ̜̃̅́̃̌̆̎̎̍̉ ̐̆̑̆̌̏̍́̍̉ ̋̏̒̓̆̊ ̒̃̏̅́ ̘̆̑̆̐́ ̉ 
ɉ̉̌̉Ɋ ̝̜̉̎̓̑́̋̑́̎̉́̌̎̍̉ ̄̆̍́̓̏̍́̍̉ȟ ̜̜̟̃̈̃́̉̍̉̚ 
̑́̈̅̑́̇̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉̌̉ ̎́̑́̒̓́̎̉̆ 
̏̂̆̍̏̈̄̏̃̏̊̚ ̉ ɉ̉̌̉Ɋ ̘̏́̄̏̃̏̊ ̒̉̍̐̓̏̍́̓̉̋̉ȟ ̐̏̒̌̆ 
̠̐̑̏̃̆̅̆̎̉ ̐̏̌̎̏̄̏ ̋̏̍̐̌̆̋̒́ ̖̜̖̎̆̏̂̏̅̉̍ ̏̂̒̌̆̅̏̃́̎̉̊Ȣ 
ˏ̜̅̆̌̆̎̉̆ I ̒̓́̅̉̉ ˟ˑ˞ȟ ̎́ ̙̎́ ̠̃̈̄̌̅ȟ ̠̠̠̃̌̆̓̒ 
̜̏̐̑́̃̅́̎̎̍ ̅́̇̆ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̘̖̋̌̉̎̉̆̒̋̉ ̐̑̉̈̎́̋̏̃ 
̠̒̅́̃̌̆̎̉ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̓́̋ ̋́̋ ̏̎́ ̏̓̑́̇́̆̓ 
̒́ ̜̍̆ ̘̝̜̎́́̌̎̆ ̐̑̉̈̎́̋̉ ˟ˑ˞ ̉ ̎́̒̓̏̑́̇̉̃́̆̓ 
̖̎̆̊̑̏̉̑̔̑̄́Ȣ   

ˍ̘̐̎̆̊̒̓̉̆̒̋̏̆ ̖̃̆̑̎̏̒̓̎̏̆ 
ˏ̜̆̄̆̓́̓̉̃̎̊ 
̉̎̅̆̋̒ ̃ Ϸ 

+10 ɀ10 +15 ɀ25 ɀ35 ɀ85 +15 +40 +35 +60 
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ˠ ̝̜̖̂̏̌̎ ̒̏ II ̒̓́̅̉̆̊ ˟ˑ˞ ̗̠̏̐̆̑́̉ȟ ̠̎́̐̑́̃̌̆̎̎́ ̎́ 
̔̒̓̑́̎̆̎̉̆ ̋̏̍̐̑̆̒̒̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̐̏̋́̈́̎́ ̃̏ ̖̃̒̆ 
̘̠̖̒̌̔́Ȣ ˞ ̗̝̟̆̌ ̜̠̠̃̃̌̆̎̉ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̒̔̂̒̓̑́̓́ 
̗̆̌̆̒̏̏̂̑́̈̎̏ ̜̝̃̐̏̌̎̉̓ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 
˛̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̔ ̙̖̐̏̒̓̑́̅́̃̉ ˟ˑ˞ III  ̒ ̓́̅̉̉ ̅̏̌̇̎̏ 
̜̝̂̓ ̠̐̑̆̅̐̑̉̎̓̏ ̃ ̘̙̋̑̏̓́̊̉̆ ̒̑̏̋̉ȟ ̠̝̏̐̉̑́̒ ̎́ ̜̅́̎̎̆ 
̋̌̉̎̉̋̉ȟ ̞̖̞̗̏̎̆́̌̏̒̋̏̐̉̉̕ ̉̌̉ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̃ 
̝̜̖̒̏̍̎̉̓̆̌̎ ̘̠̖̒̌̔́ȟ ̒ Ⱥ̙́̄̏̍Ȼ ς ̒̍ ̒ ̗̝̟̆̌ ̘̠̔̋̏̑̏̆̎̉ 
̃̑̆̍̆̎̉ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ  
ˠ̘ ̜̠̉̓̃́ ̝̟́̑̓̆̑̉́̌̎̔ ̟̄̉̐̏̓̆̎̈̉ ̉ ̓̑̔̅̎̏̒̓̉ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̏̊ ̅̉́̄̎̏̒̓̉̋̉ ̜̒̓̏̑̏̎ ̠̒̅́̃̌̆̎̉ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̙̖̐̏̒̓̑́̅́̃̉ ̃ IV ̒̓́̅̉̉ ˟ˑ˞ȟ 
̖̎̆̏̂̏̅̉̍̏ ̐̑̏̃̆̅̆̎̉̆ ̗̜̖̑̆́̎̉̍́̉̏̎̎ ̠̍̆̑̏̐̑̉̓̉̊ȟ 
̜̖̎́̐̑́̃̌̆̎̎ ̎́ ̗̟̒̓́̂̉̌̉̈́̉ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ 
˜̝́̑́̌̌̆̌̎̏ ̒ ̜̐̑̏̃̏̅̉̍̍̉ ̗̜̑̆́̎̉̍́̉̏̎̎̍̉ 
̠̠̍̆̑̏̐̑̉̓̉̍̉ ̗̆̌̆̒̏̏̂̑́̈̎̏ ̜̝̃̐̏̌̎̉̓ ˗˟ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̒ Ⱥ̙́̄̏̍Ȼ ς ̒̍Ȣ ˛̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̍̏̇̆̓ ̜̝̂̓ 
̠̐̑̆̅̐̑̉̎̓̏ ̃ ̘̠̖̒̌̔́ ̗̒̓́̂̉̌̉̈́̉̉ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏ 
̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ І ωπ ̍̍ ̑̓ ̒̓ ɍρτɎȢ  
ˠ̘̜̠̉̓̃́ ̝̓̆̑̍̉̎́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ȟ ̙̐̏̒̓̑́̅́̃̉̍ ̒ V 
̒̓́̅̉̆̊ ˟ˑ˞ ̃ ̟̐̆̑̃̔ ̘̝̏̆̑̆̅ ̖̜̎̆̏̂̏̅̉̍ 
̗̜̑̆́̎̉̍́̉̏̎̎̆ ̠̠̍̆̑̏̐̑̉̓̉ȟ ̜̎́̐̑́̃̌̆̎̎̆ ̎́ 
̐̑̏̓̆̈̉̑̏̃́̎̉̆ ̙̃̎̆̎̆̄̏ ̜̖̠̅́̎̉ ̉ ̗̟̒̓́̂̉̌̉̈́̉ 
̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ ˏ ̘̏̓̌̉̉̉ ̏̓ ̝̜̖̂̏̌̎ ̒ ˟ˑ˞ IV 
̒̓́̅̉̉ȟ ̗̠̒̓́̂̉̌̉̈́̉ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏ ̝́̑̓̆̑̉́̌̎̏̄̏ 
̠̅́̃̌̆̎̉ І ωπ ̍̍ ̑̓ ̒̓ ̎́ ̐̑́̋̓̉̋̆ ̠̠̠̃̌̆̓̒ ̘̝̏̆̎ ̓̑̔̅̎̏̊ 
̘̈́̅́̆̊Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ȟ ̗̝̆̌̆̒̏̏̂̑́̈̎̏̒̓ ̏̐̆̑́̓̉̃̎̏̄̏ 
̘̠̌̆̆̎̉ȟ ̃ ̙̖̎́̉ ̟̠̖̎́̂̌̅̆̎̉ȟ ̝̒̏̍̎̉̓̆̌̎́Ȣ 
˛̒̏̂̆̎̎̏̒̓̉ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎ ˟ˑ˞ III , IV ̉ V ̒̓́̅̉̊ 
̍̏̇̎̏ ̛̠̝̏̂̒̎̉̓ ̟̒̌̆̅̔̉̍̚Ȣ ː̌́̃̎̏̆ ̘̝̔̃̒̓̃̉̓̆̌̎̏̆ ̉ 
̒̐̉̎̎̏̍̏̈̄̏̃̏̆ ̠̅̑́ ̘̓̑̏̊̎̉̎̏̄̏ ̎̆̑̃́ȟ ̘̟̏̂̆̒̐̆̉̃́̉̆̚ 
̜́̆̑̆̎̓̎̆̕̕ ̠̠̃̏̒̐̑̉̓̉ ̒ ̑́̅̔̇̋̉ ̄̌́̈ȟ ̟̠̑́̒̐̏̌́̄́̓̒ ̏̓ 
̖̒̑̆̅̎̉ ̏̓̅̆̌̏̃ ̃́̑̏̌̉̆̃́ ̍̏̒̓́ ̅̏ ̒̐̉̎̎̏̄̏ ̍̏̈̄́Ȣ 
˜̠̏̑́̇̆̎̉ ̒̓̃̏̌́ ̍̏̈̄́ ̅̏ ̎̉̇̎̆̊ ̓̑̆̓̉ ̃́̑̏̌̉̆̃́ ̍̏̒̓́ 
̉̌̉ ̠̟̠̑́̒̐̑̏̒̓̑́̎̉̆̒̚ ̎́ ̟̟̎̉̇̎ ̆̄̏ ̝̓̑̆̓ ̃̒̆ ̑́̃̎̏ ̎̆ 
̍̏̄̌̉ ̜̂ ̟́̂̒̏̌̓̎̏ ̝̐̑̆̑̃́̓ ̜́̆̓̆̎̓̎̆̕̕ ̝̜̉̍̐̔̌̒ ̏̓ 
̑́̅̔̇̋̉ ̄̌́̈ ̋ ̒̓̃̏̌̔ ̍̏̈̄́Ȣ ˛̅̎́̋̏ ̜́̆̑̆̎̓̎̊̕̕ 
̋̏̍̐̏̎̆̎̓ ̝̋̏̑̎̆́̌̎̏̄̏ ̑̆̌̆̋̒́̕ ̠̑̆́̌̉̈̔̆̓̒ ̘̆̑̆̈ 
̗̌̉̆̃̏̊ ̎̆̑̃Ȣ ˬ̅̑̏ ̗̌̉̆̃̏̄̏ ̎̆̑̃́ ̘̓̏̐̏̄̑́̉̆̒̋̉̕ 
̠̑́̒̐̏̌́̄́̆̓̒ ̃ ̎̉̇̎̆̊ ̐̏̌̏̃̉̎̆ ̍̏̒̓́ ɍρρɎȢ ˏ̏̓ ̘̐̏̆̍̔ 
̐̑̉ ̠̖̐̏̑́̇̆̎̉ ̒̓̃̏̌́ ̅̏ ̎̉̇̎̆̊ ̓̑̆̓̉ ̍̏̒̓́ ɉ˟ˑ˞ III  

̒̓́̅̉̉Ɋ ̝̜̋̏̑̎̆́̌̎̊ ̑̆̌̆̋̒̕ ̒̎̉̇̆̎ȟ ́ ̃ ̘̒̌̔́̆ 
̘̠̃̏̃̌̆̆̎̉ ̎̉̇̎̆̊ ̆̄̏ ̓̑̆̓̉ ɉ˟ˑ˞ IV ̒̓́̅̉̉Ɋ ̝̜̋̏̑̎̆́̌̎̊ 
̑̆̌̆̋̒̕ ̏̓̒̔̓̒̓̃̔̆̓Ȣ  
ˣ̆̎̓̑ ̝̄̏̑̉̈̏̎̓́̌̎̏̄̏ ̠̅̃̉̇̆̎̉ ̜̖̄̌́̈̎ ̠̂̌̏̋ ̉ VI ̐́̑́ 
̘̜̖̆̑̆̐̎ ̎̆̑̃̏̃  ̓́̋̇̆ ̘̓̏̐̏̄̑́̉̆̒̋̉̕ ̜̑́̒̐̏̌̏̇̆̎ ̃ 
̖̎̉̇̎̉ ̖̏̓̅̆̌́ ̃́̑̏̌̉̆̃́ ̍̏̒̓́ ɍωɎȢ ˜̞̏̓̏̍̔ ̐̑̉ 
̠̖̐̏̑́̇̆̎̉ ̒̓̃̏̌́ ̍̏̈̄́ ̅̏ ̎̉̇̎̆̊ ̓̑̆̓̉ ̐̏̎̓̉̎̎̏̄̏ 
̏̓̅̆̌́ ɉ˟ˑ˞ III  ̒ ̓́̅̉̉Ɋ ̠̔̄̎̆̓́̆̓̒ ̝̜̃̆̑̓̉̋́̌̎̊ ̋̏̍̐̏̎̆̎̓ 
˛ˣ˝ȟ ́ ̝̜̄̏̑̉̈̏̎̓́̌̎̊ ̘̘́̒̓̉̎̏ ̖̠̠̒̏̑́̎̆̓̒Ȣ ˏ ̘̒̌̔́̆ 
̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̎́ ̟̟̎̉̇̎ 
̝̓̑̆̓ ̃́̑̏̌̉̆̃́ ̍̏̒̓́ ɉ˟ˑ˞ IV ̒̓́̅̉̉Ɋ ̜̃̐́̅́̆̓ ̉ 
̝̜̄̏̑̉̈̏̎̓́̌̎̊ ̋̏̍̐̏̎̆̎̓ ˛ˣ˝Ȣ  
˜̑̉ ̏̐̑̆̅̆̌̆̎̉̉ ̝̅̃̉̄́̓̆̌̎̏̊ ̗̑̆́̋̉̉ ̎́ ̂̏̌̆̃̏̊ ̒̓̉̍̔̌ 
̗̓̑́̅̉̉̏̎̎̏ ̜̠̟̃̅̆̌̓ ̗̟̅̆̋̏̑̓̉̋́̉̏̎̎̔ ̉ 
̗̗̟̅̆̆̑̆̂̑́̉̏̎̎̔ ̝̜̅̃̉̄́̓̆̌̎̆ ̗̑̆́̋̉̉Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ 
̐̑́̋̓̉̋̆ȟ ̃ ̜̖̎̆̋̏̓̏̑ ̟̠̖̎́̂̌̅̆̎̉ȟ ̎́ ̂̏̌̆̃̏̊ 
̝̑́̈̅̑́̇̉̓̆̌ ̜̠̠̟̃̃̌̓ ̜̒̌́̂̆ ̠̒̄̉̂́̎̉ ̃ ̖̎̉̇̎̉ 
̘̠̖̋̏̎̆̎̏̒̓ ̒̏ ̜̒̌́̂̍̉ ̠̑́̈̄̉̂́̎̉̍̉ ̃ ̖̑̔̋́ ̉̌̉ ̂̆̈ ̖̎̉Ȣ 
˛ ̒̔̆̒̓̃̏̃́̎̉̉̚ ̜̖̐̏̅̏̂̎ ̝̜̖̅̃̉̄́̓̆̌̎ ̗̠̖̑̆́̋̉ ̎́ 
̂̏̌̆̃̏̊ ̒̓̉̍̔̌ ̜̔̋́̈̃́̌̉ ˡȢ ˜̌́̍ ̉ ˑ̇ȢˎȢ ˜̏̈̎̆̑ ɉρωψφɊȢ ˏ 
̙̎́̆̍ ̉̒̒̌̆̅̏̃́̎̉̉ ̘̜̏̓̆̓̌̉̃̆ ̗̗̜̅̆̆̑̆̂̑́̉̏̎̎̆ 
̠̅̃̉̇̆̎̉ ̜̏̐̑̆̅̆̌̆̎ ̐̑̉ ˟ˑ˞ III  ̒̓̆̐̆̎̉ȟ ̃ ̓̏ ̠̃̑̆̍ ̋́̋ 
̐̑̉ ˟ˑ˞ IV ̒̓̆̐̆̎̉ ̜̠̜̃̃̌̆̎ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̜̒̌́̂̆ 
̝̜̒̄̉̂́̓̆̌̎̆ ̠̅̃̉̇̆̎̉ ̃ ̖̎̏̄́ ̒̏ ̜̒̌́̂̍̉ ̠̑́̈̄̉̂́̎̉̍̉ ̃ 
̖̑̔̋́ ̉̌̉ ̂̆̈ ̖̎̉Ȣ 
ˍ̝̠̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̆̎̈̉ ̉ ̠̂̑́̅̉̋́̑̅̉ ̔ ̝̜̖̂̏̌̎ ̒ ˟ˑ˞ 
III  ̒̓̆̐̆̎̉ȟ ̠̃̆̑̏̓̎̏ȟ ̜̏̂̔̒̌̏̃̌̆̎ ̝̉̎̓̑́̋̑́̎̉́̌̎̏̊ 
̄̉̐̆̑̓̆̎̈̉̆̊ ɉ̑̆̌̆̋̒̕ ˗̙̔̉̎̄́ɊȢ ˜̑̉ ˟ˑ˞ IV ̒̓̆̐̆̎̉ 
̐̏̃̑̆̇̅̆̎̉̆ ̠̅̆̑̎̏̄̏ ̗̆̎̓̑́ ̃̆̄̆̓́̓̉̃̎̏̊ ̗̋̏̏̑̅̉̎́̉̉ 
̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ̘̘́̒̓̉̎̏ ̑́̒̐̏̌̏̇̆̎̎̏̄̏ ̃ ̓Ȣ̎. 
̝̜̖̂̔̌̂́̑̎ ̖̏̓̅̆̌́ ̍̏̒̓́ ɉ̠̠̎̉̇̎ ̆̄̏ ̝̓̑̆̓Ɋ ɍρφȟ ρψɎȟ 
̠̏̐̑̆̅̆̌̆̓ ̝̟́̑̓̆̑̉́̌̎̔ ̟̄̉̐̏̓̆̎̈̉ ̉ ̖̟̓́̉̋́̑̅̉ȟ ̘̓̏ 
̏̂̔̒̌̏̃̌̉̃̌̉̃́̆̓ ̝̜̐̏̌̏̇̉̓̆̌̎̆ ̘̠̈̎́̆̎̉ ̉̎̅̆̋̒́ ˗̆̑̅̏Ȣ 
ˏ ̘̒̌̔́̆ ˟ˑ˞ V ̒̓̆̐̆̎̉ ̟̠̐̏̑́̇́̓̒ ̏̂̌́̒̓̉ ̗̋̏̏̑̅̉̎́̉̉ 
̠̋̑̏̃̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̘̒̆̑̅̆̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ȟ ̒̏̒̔̅̉̒̓̏̄̏ 
̓̏̎̔̒́ ̉ ̙̃̎̆̎̆̄̏ ̜̖̠̅́̎̉ȟ ̘̓̏ ̠̏̐̑̆̅̆̌̆̓ ̝̓̆̑̍̉̎́̌̎̏̆ 
̠̒̏̒̓̏̎̉̆ ̙̖̐̏̒̓̑́̅́̃̉Ȣ  ˞̓̆̐̆̎̉ ˟ˑ˞ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ 
̠̐̏̑́̇̆̎̉ ̠̅̆̑ ̘̜̖̆̑̆̐̎ ̎̆̑̃̏̃ȟ ̜̖̒̓̃̏̌̏̃ ̗̆̎̓̑̏̃ 
̑̆ ̠̗̄̔̌̉̉ ̠̅̃̉̇̆̎̉ ̄̌́̈ȟ ̜̖̠̅́̎̉ ̉ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̎́ 
̘̜̖̑́̈̌̉̎ ̠̖̔̑̏̃̎ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̜̐̑̆̅̒̓́̃̌̆̎ 
̎́ ̑̉̒̔̎̋̆ 1. 

 

 
˝̉̒̔̎ ̏̋ 1 - ˞ ̓́̅̉̉ ˟ˑ˞ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̠̐̏̑́̇̆̎̉ ̠̅̆̑ ̘̜̖̆̑̆̐̎ ̎̆̑̃̏̃ȟ ̜̖̒̓̃̏̌̏̃ ̗̆̎̓̑̏̃ ̠̗̑̆̄̔̌̉̉ ̠̅̃̉̇̆̎̉ ̄ ̌́̈ȟ ̜̖̠̅́̎̉ 

̉ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̎́ ̘̜̖̑́̈̌̉̎ ̠̖̔̑̏̃̎ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˜̘̑̉̍̆́̎̉̆ȡ ˜˙ ːˑː ɀ ̐ ̏̌̆ ̍̏̒̓́ȟ ̘̟̏̂̆̒̐̆̉̃́̆̆̚ 
̝̜̄̏̑̉̈̏̎̓́̌̎̆ ̠̅̃̉̇̆̎̉ ̄̌́̈ ɉNucleus praepositus XIIɊȠ ˬˣ ˗ˑ˗ ɀ ̠ ̜̅̆̑̎̊ ̗̆̎̓̑ ̗̋̏̏̑̅̉̎́̉̉ ̙̃̎̆̎̆̄̏ ̜̖̠̅́̎̉ ̉ 

̠̋̑̏̃̏̏̂̑́̆̎̉̚Ƞ ˛˗ ˗ˑ ˞ ˑ ˞˟ ɀ ̏ ̝̂̌́̒̓ ̗̋̏̏̑̅̉̎́̉̉ ̠̋̑̏̃̎̏̄̏ ̠̅́̃̌̆̎̉ȟ ̘̒̆̑̅̆̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉ȟ ̒̏̒̔̅̉̒̓̏̄̏ ̓̏̎̔̒́Ƞ ˛˗ˑ ɀ 
̝̏̂̌́̒̓ ̗̋̏̏̑̅̉̎́̉̉ ̙̃̎̆̎̆̄̏ ̜̖̠̅́̎̉Ȣ 
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ˏ̜̜̃̏̅Ȣ 
ρȢ ˞̝̜̔̐̑́̓̆̎̓̏̑̉́̌̎̊ ̃́̑̉́̎̓ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ 
̠̒̅́̃̌̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉̍̆̆̓ ̜̏̐̑̆̅̆̌̆̎̎̆ ̒̓́̅̉̉ 
̘̋̌̉̎̉̆̒̋̏̄̏ ̠̑́̈̃̉̓̉ȟ ̜̏̒̎̏̃́̎̎̆ ̎́ ̅̉̎́̍̉̋̆ ̠̔̄̎̆̓̆̎̉ 
̠̒̏̈̎́̎̉ȟ ̜̖̒̓̃̏̌̏̃ ̑̆̌̆̋̒̏̃̕ ̃ ̑̏̒̓̑̏-̝̋́̔̅́̌̎̏̍ 
̎́̐̑́̃̌̆̎̉̉ȟ ́ ̓́̋̇̆ ̉̈̍̆̎̆̎̉̉ ̙̃̎̆̎̆̄̏ ̜̖̠̅́̎̉ ̉ 
̐̏̋́̈́̓̆̌̆̊ ̄̆̍̏̅̉̎́̍̉̋̉Ȣ 

ςȢ ˠ̘̜̠̉̓̃́ ̏̒̏̂̆̎̎̏̒̓̉ ̘̋̌̉̎̉̆̒̋̏̄̏ ̘̠̓̆̆̎̉ȟ ̖̜̉̒̏̅ 
̌̆ ̘̠̆̎̉ ̉ ̝̜̑̆̈̔̌̓́̓ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̒̒̌̆̅̏̃́̎̉̊ȟ 
̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̎̊ ̃́̑̉́̎̓ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̉̍̆̆̓ ̠̝̐̓ ̒̓́̅̉̊ ̠̑́̈̃̉̓̉Ȣ  
σȢ ˗̠́̇̅́ ̉̈ ̒̓́̅̉̊ ˟ˑ˞ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̋̏̍̐̌̆̋̒̏̍ 
̘̜̖̑́̈̌̉̉̍ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̐̑̉̈̎́̋̏̃ȟ 
̠̟̖̏̐̑̆̅̆̌̉̚ ̓́̋̓̉̋̏-̘̅̉́̄̎̏̒̓̉̆̒̋̉̆ȟ ̘̜̌̆̆̂̎̆ 
̠̠̍̆̑̏̐̑̉̓̉ȟ ́ ̓́̋̇̆ ̐̑̏̄̎̏̈Ȣ 

 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˎ̌̉̎̋̏̃ ˞Ȣ˙Ȣȟ ˞̍̉̑̎̏̃ ˚ȢˍȢ ˞̠̍̆̆̎̉̚ ̉ ̗̅̆̏̑̍́̉̉̕ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˙̠̏̑̏̌̏̄̉̕ ̉ ̋̌̉̎̉̋́Ȣ ɀ ̆ Ȣȡ ˙̗̆̅̉̉̎́ȟ ρωφχȢ ɀ ςπς ̒Ȣ  
2 ː̘̏̑̂́ ˕Ȣ˚Ȣ ˕̝̒̐̏̌̈̏̃́̎̉̆ ̜̖̎̆̋̏̓̏̑ ̓̆̒̓̏̃ ̃ ̅̉́̄̎̏̒̓̉̋̆ ̎̆̊̑̏̓̑́̃̍ ȾȾ ˏ̏̆̎Ȣ ̍̆̅Ȣ ̇̔̑̎́̌Ȣ ɀ 1978. ɀ Ο τȢ ɀ ˞ Ȣ υφ ɀ 57. 
3 ˔̏̓̏̃ ˫ȢˏȢ ˢ̘̠̉̑̔̑̄̉̆̒̋́ ̓́̋̓̉̋́ ̉ ̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̆ ̘̌̆̆̎̉̆ ̝̜̖̂̏̌̎ȟ ̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ̘̆̑̆̐̎̏-̟̍̏̈̄̏̃̔ ̓̑́̃̍̔ ̐̑̉ 
̘̜̖̑́̈̌̉̎ ̠̖̒̓̆̐̆̎ ̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ ȾȾ ˙̘̆̓̏̅̉̆̒̋̉̆ ̗̑̆̋̏̍̆̎̅́̉̉Ȣ ɀ ˞ ˜̂Ȣ: 1993. ɀ ΟςȢ ɀ ˞ Ȣ 17. 

4 ˗́̒̔̍̏̃ȟ ˝ȢˑȢ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̋̏̍̐̌̆̋̒̎̏̆ ̘̌̆̆̎̉̆ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̒ ̘̎́̌̉̉̆̍ ̘̏́̄̏̃ ̠̑́̈̍̏̈̇̆̎̉ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȡ ˍ̃̓̏̑̆̕Ȣ ̅̉̒Ȣ  ... ̅ - Ȣ̑ ̍̆̅Ȣ ̎́̔̋. ɀ ̆ ȢȟρωψωȢ ɀ στ ̒Ȣ 

5 ˗̏̎̏̃́̌̏̃ ˍȢ˚Ȣȟ ˘̖̉̓̆̑̍́̎ ˘ȢˎȢȟ ˜̏̓́̐̏̃ ˍȢˍȢ ˗̘̌̉̎̉̆̒̋̏̆ ̑̔̋̏̃̏̅̒̓̃̏ ̐̏ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̆Ȣ ɀ ˙Ȣȡ ˍ̎̓̉̅̏̑ȟ ρωωψȢ ɀ 549 
̒Ȣ 

6 ˗̜̑̌̏̃ȟ ˏȢˏȢȟ ˘̆̂̆̅̆̃ ˏȢˏȢȟ ˕̏̆̕̕ ˫Ȣ˞Ȣȟ ˞̠́̑̉̂̆̋̎ ˍȢ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̍̆̓̏̅̉̋́ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̗̅̉̒̌̏̋́̉̉ ̄̏̌̏̃̎̏̄̏ 
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˟ ̨̊̎ȡ ˙́ ́̌́  ρψπ ̎́̔ ̜́̒̓ ̇́̑́ ̜́̓̓  ̗̜̅̉̒̌̏̋́̉̏̎̅ ̜̒̉̎̅̑̏̍̎  ̨̝̒̔̐̑́̓̆̎̓̏̑̉́̌̅ ̎ ̒ ̜́̔̅  ̆̍̅̆̔ ̎ ̨̓̉̇̆̒̎̅̆ 
̨̎̆̄̈̅̆̌̄̆̎Ȣ̨̆̒̓  ̨̓̆̇̆̌̔ȟ̂́ ̜́̎́̌  ̑̆̌̆̋̒̓̆̑̕ȟ ̠́  ɀ ̜̏̌̅ ́̔̑̔ ̨̨̒̆̈̍̎̆ ̜̉̍̌ ̗̠̜̜̑̆́̋̉̒̎  ̨̨̈̄̆̑̒̓̆̑ȟ ̜̜̓̎̒ ́̌̔ȟ ̝̐̔̌̒ 
̇ ̎̆ ̝̜́̑̓̆̑̉́̌̅ ̜̜̒̍ȟ ̗̠̜̅̉̒̌̏̋́̉̌  ̜̒̉̎̅̑̏̍̎  ̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̅ ̎ ̒ ̜̜́̔̌́̑̎  ̂ ̨̌̎̄̆̎ ̋̆̈̆ ̨̅̆̑ ̨̨̎̆̄̈ ̅̆Ȣ ˟ˑ˞ 
̋̆̈̆ ̨̅̆̑̎̆ ̜̜̂́̊̌́̎̒̓ ̂́̒ ̜̜̍̉̎  ̈́ ̜̜̜̍̅́̎̔̎  ̜̓́̑́̌̔ȟ ̎ ̨̓̉̇̆̒ ̏ ̜̜̓̌ ́̎ȟ ̨̆̍̅̋ ɀ ̓ ̜́̋̓̉̋́̌  ̎ ̒ ́̔̌́̑ ̨̂̆̑̌̄̆̎Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑: ̱ ̜̔̑ ̂́̒ ̍̉ ̜̓̑́̃̍́̒ȟ ̜̓̑́̃̍́̓̉̋́̌  ̗̜̅̉̒̌̏̋́̉̏̎̅ ̒̉̎̅̑̏̍ȟ ̂́̒ ̨̨̨̙̌̋ ̠̄̉̐̆̑̓̆̎̈̉Ȣ 
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SUPRATENTORIAL  BRAIN HERNIATION  
 

Resume: The results of examination and treatment more then of 180 patients with supratentorial traumatic brain herniation are presented 
in paper. According to regularity of consciousness, brain stem reflexes, movements disorders, brief, pulse rate and arterial blood pressure 
changes supratentorial traumatic brain herniation was divided on five stages. Brain damage diffusion and outcome were described, tactic and 
treatment recommendations were given correspondingly to stages of supratentorial traumatic brain herniation. 
Keywords:  Severe head injury, traumatic brain herniation.  
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ˍȢ˒Ȣ˓ˍ˘ˎˍːˍ˒ˏȟ ˗ȢˎȢ˝ˍ˕˙˗ˠ˘˛ˏˍȟ ˏȢ˗Ȣ˟ˬ˚ȟ ˓Ȣ ˞Ȣ ˓ˍ˚ˍ˖ˑˍ˝˛ˏȟ ˚ȢˍȢ˞ˠ˘˒˖˙ˍ˚˗ˠ˘˛ˏȟ ˍȢ ˏȢ ˗˘˕˙ˍ˥  
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́̆̅̑́̕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
 

˚˒˗˛˟˛˝˨˒ ˔ˍ˗˛˚˛˙˒˝˚˛˞˟˕ ˡ˛˝˙˕˝˛ˏˍ˚˕ˬȟ ˗˘˕˚˕˗˛-ˑ˕ˍː˚˛˞˟˕ˤ˒˞˗˕˒ ˕ ˘˒ˤ˒ˎ˚˨˒ ˍ˞˜˒˗˟˨  
ˏ˒ː˒˟ˍ˟˕ˏ˚˛ː˛ ˞˟ˍ˟ˠ˞ˍ ˟˝ˍˏ˙ˍ˟˕ˤ˒˞˗˛˖ ˪˟˕˛˘˛ː˕˕  

 
ˏ ̝̒̓́̓̆ ̟̠̑́̒̒̍́̓̑̉̃́̓̒ ̜̃̏̐̑̏̒ ̋̌̉̎̉̋̏-̘̅̉́̄̎̏̒̓̉̆̒̋̉̆ ̉ ̘̜̌̆̆̂̎̆ ̜́̒̐̆̋̓ ̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ ̘̓̑́̃̍́̓̉̆̒̋̏̊ 
̞̓̉̏̌̏̄̉̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ȟ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ 
 
ˏ ̠̒̃̈̉ ̒ ̑̏̒̓̏̍ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̄̏ ̓̑́̃̍́̓̉̈̍́ȟ ̖̔̒̐̆́̍̉ 
́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ ̑̆́̎̉̍́̓̏̌̏̄̉̉ȟ ̃ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ 
̘̠̏̓̍̆́̆̓̒  ̑̏̒̓ ̘̉̒̌́ ̝̜̖̂̏̌̎ȟ ̖̠̖̠̎́̏̅̉̒̚ ̃ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̍ ̃̆̄̆̓́̓̉̃̎̏̍ ̒̓́̓̔̒̆Ȣ ˏ ̠̒̃̈̉ ̒ ̓̆̍ȟ 
̘̓̏ ̞̓̏ ̠̒̏̒̓̏̎̉̆ ̃̏̈̎̉̋́̆̓ ̐̏̒̌̆ ̜̖̄̑̔̂ ̐̏̃̑̆̇̅̆̎̉̊ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̘̎́̌̉̉̆̍ ̠̜̖̓̇̆̌ȟ ̘́̒̓̏ 
̜̖̋̏̍̐̌̆̋̒̎ ̐̏̒̌̆̅̒̓̃̉̊ ˤ˙˟ȟ ̘̌̆̆̎̉̆ ̞̓̏̊ ̜̄̑̔̐̐ 
̝̜̖̂̏̌̎ ̜̜̃̈̃́̆̓ ̘̝̜̈̎́̉̓̆̌̎̆ ̓̑̔̅̎̏̒̓̉Ȣ ˕̘̈̔̆̎̉̆  
̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̜̖̃̆̄̆̓́̓̉̃̎ ̒̓́̓̔̒̏̃ ̠̐̑̏̅̏̌̇́̆̓̒ 
̎́ ̠̐̑̏̓̇̆̎̉̉ ̝̖̎̆̒̋̏̌̋̉ ̠̅̆̒̓̉̌̆̓̉̊ ɍρȟςȟσȟτɎȟ ̏̅̎́̋̏ ̐̏-
̐̑̆̇̎̆̍̔ ̞̓́ ̐̑̏̂̌̆̍́ ̠̠̠̃̌̆̓̒ ̏̒̓̑̏ ̝́̋̓̔́̌̎̏̊Ȣ 
ˍ̟̂̒̏̌̓̎̏̆ ̝̙̂̏̌̉̎̒̓̃̏ ̙̖̐̏̒̓̑́̅́̃̉ ̉̈ ̞̓̏̊ ̋́̓̆̄̏̑̉̉ 
̜̐̏̅̃̆̑̇̆̎ ̒̓̏̊̋̏̊ ̉ ̄̌̔̂̏̋̏̊ ̗̉̎̃́̌̉̅̉̈́̉̉ ɍυɎȟ 
̠̏̒̓́̆̓̒ ̜̃̒̏̋̏̊ ̝̒̍̆̑̓̎̏̒̓ȟ ̠̋̏̓̏̑́ ̅̏̒̓̉̄́̆̓ φπ ɀ 80 % 
ɍφɎȢ ˚̠̜̆̒̎̍̉ ̟̠̏̒̓́̓̒ ̜̃̏̐̑̏̒ ̏ ̘́̒̓̏̓̆ ̠̏̑̍̉̑̏̃́̎̉̕ 
̜̖̃̆̄̆̓́̓̉̃̎ ̒̓́̓̔̒̏̃ ̐̏̒̌̆ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍Ȣ ˏ 
̠̒̃̈̉ ̒ ̞̓̉̍ȟ ̘̉̈̔̆̎̉̆ ̘̜̖̑́̈̌̉̎ ̗̖̍̆̅̉̉̎̒̋̉ ́̒̐̆̋̓̏̃  
̞̓̏̊ ̜̐̑̏̂̌̆̍ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̃́̇̎̏̊ ̘̎́̔̎̏-
̘̐̑́̋̓̉̆̒̋̏̊ ̘̈́̅́̆̊Ȣ 
ˣ̝̆̌ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̠̝̃̌̌́̒ ̗̠̑̆̄̉̒̓̑́̉ 
̘̜́̒̓̏̓ ̠̏̑̍̉̑̏̃́̎̉̕ ̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ ̐̏̒̌̆ 
̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ȟ ̘̉̈̔̆̎̉̆ ̘̖̋̌̉̎̉̆̒̋̉ 
̏̒̏̂̆̎̎̏̒̓̆̊ȟ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ́̒̐̆̋̓̏̃ ̉ ̑́̈̑́̂̏̓̋́ 
̎̏̃̏̄̏ ̍̆̓̏̅́ ̘̠̌̆̆̎̉ ̝̜̖̅̌̉̓̆̌̎ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ 
̙̎́̑̔̆̎̉̊ ̠̒̏̈̎́̎̉Ȣ  
˞ ̗̝̟̆̌ ̠̔̒̓́̎̏̃̌̆̎̉ ̘̜́̒̓̏̓ ̠̏̑̍̉̑̏̃́̎̉̕ 
̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ȟ ̜̂̌́ ̏̂̒̌̆̅̏̃́̎́ ̄̑̔̐̐́ ̝̜̖̂̏̌̎ȟ 
̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ˤ˙˟ - ρφχ ̗̐́̉̆̎̓̏̃ȟ ̒̑̆̅̉ ̜̖̋̏̓̏̑ 
̜̂̌̏ ρσφ ɉψρȟτ ϷɊ ̘̍̔̇̉̎́ ̉ σρ ɉρψȟφ ϷɊ ̇̆̎̉̎̚ ̃ ̃̏̈̑́̒̓̆ 
̏̓ ρφ ̅̏ χτ ̌̆̓ ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ σςȟ ψ ϻ ρȟσɊȟ ̜̋̏̓̏̑̍ ̜̂̌̏ 
̐̑̏̃̆̅̆̎̏ ̋̏̍̐̌̆̋̒̎̏̆ ̋̌̉̎̉̋̏-̘̎̆̃̑̏̌̏̄̉̆̒̋̏̆ 
̏̂̒̌̆̅̏̃́̎̉̆ ̒ ̠̝̏̂̈́̓̆̌̎̏̊ ̗̗̅̉̆̑̆̎̉́̉̆̊̕̕ ̘̐̆̑̃̉̎̏̄̏ 
̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 
ˑ̉́̄̎̏̈ ̃̆̄̆̓́̓̉̃̎̏̆ ̠̒̏̒̓̏̎̉̆ ̠̔̒̓́̎́̃̌̉̃́̌̒ ̒̏̄̌́̒̎̏ 
̠̋̑̉̓̆̑̉̍ Coma Recovery Association [7].  
˛̜̒̎̏̃̎̍ ̛̏̂̆̋̓̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̉ ρς  ̙̖̐̏̒̓̑́̅́̃̉ 
̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ˤ˙˟ȟ ̜̋̏̓̏̑̍ ̜̂̌̏ ̐̑̏̃̆̅̆̎̏ 
̋̏̍̐̌̆̋̒̎̏̆ ̋̌̉̎̉̋̏-̘̎̆̃̑̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆Ȣ 
˞̑̆̅̉ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̜̂̌̏ ω ̘̍̔̇̉̎ ̉ σ ̜̇̆̎̉̎̚ ̃ 
̃̏̈̑́̒̓̆ ̏̓ ρφ ̅̏ υπ ̌̆̓ ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ɀ σφȟρϻυȟσ ̌̆̓ɊȢ ˏ̏ 
̖̃̒̆ ̘̠̖̒̌̔́ȟ ̃ ̏̒̓̑̏̍ ̐̆̑̉̏̅̆ ˤ˙˟ ̜̂̌̉ ̜̅̉́̄̎̏̒̓̉̑̏̃́̎ 
̜̍̎̏̇̆̒̓̃̆̎̎̆ ̜̋̏̎̓̔̈̉̏̎̎̆ ̘̏́̄̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̒ 
̐̏̑́̇̆̎̉̆̍ ̒̓̃̏̌́  ̘̐̆̑̃̉̎̏̄̏ ̉̌̉ ̗̐̏̒̓̅̉̒̌̏̋́̉̏̎̎̏̄̏ 
̄̆̎̆̈́ȟ  ̟̠̒̏̐̑̏̃̏̇̅́̉̆̒̚ ̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̆̊ ̉ 
̔̄̎̆̓̆̎̉̆̍ ̠̔̑̏̃̎ ̠̒̏̈̎́̎̉ ̅̏ ̜̋̏̍  II ɉ̃ ̒̑̆̅̎̆̍ ̐̏ 
̙̋́̌̆ ̜̋̏̍ ː̌́̈̄̏ - τȟ ψ ̂́̌̌̏̃ɊȢ ˏ ρρ ̘̠̖̒̌̔́ ̃ ̏̒̓̑̏̍ 
̐̆̑̉̏̅̆ ̜̓̑́̃̍ ̝̐̑̏̃̏̅̉̌̏̒ ̖̘̉̑̔̑̄̉̆̒̋̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ 
̐̏  ̐̏̃̏̅̔ ̛̜̖̏̂̆̍̎ ̗̐̑̏̆̒̒̏̃ ̉̌̉ ̒ ̗̝̟̆̌ ̅̆̋̏̍̐̑̆̒̒̉̉ ̃ 
̘̠̖̒̌̔́ ̜̓̑́̃̍ȟ ̙̠̒̏̐̑̏̃̏̇̅́̃̆̊̒ ̜̜̃̑́̇̆̎̎̍ ̏̓̆̋̏̍ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˑ̘̉́̄̎̏̒̓̉̆̒̋̉̊ ̋̏̍̐̌̆̋̒ ̟̘̃̋̌́̌ ̃ ̠̒̆̂ 
̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ɉ˗˟ ̉ ˙˝˟ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́Ɋȟ ̝̅̆̓́̌̎̏̆ ̞̘̌̆̋̓̑̏̉̈̉̏̌̏̄̉̆̒̋̏̆̕ ̏̂̒̌̆̅̏̃́̎̉̆ ̃ 
̅̉̎́̍̉̋̆ ɉ˪˪ː ̉ ̗̠̑̆̄̉̒̓̑́̉ ̘̖́̋̔̒̓̉̆̒̋̉ ̜̖̒̓̃̏̌̏̃ 
̜̜̖̃̈̃́̎̎ ̗̐̏̓̆̎̉́̌̏̃ - ˍ˞ˏ˜Ɋ ̉  ̝̠̓̑́̎̒̋̑́̎̉́̌̎́ 
̠̅̏̐̐̌̆̑̏̄̑́̉̕ ɉ˟˗ˑːɊȢ 
φ ɉυπϷɊ ̜̏̂̒̌̆̅̏̃́̎̎̍ ̜̂̌́ ̜̃̐̏̌̎̆̎́ ̘̠̌̆̆̂̎́ 
̘̠̑̆̈̌̉̋̃̏̑̎́ ̞̠̗̠̌̆̋̓̑̏̒̓̉̍̔̌̉ ɉˤ˘˪˞Ɋ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̏ ̍̆̓̏̅̉̋̆ ̑́̈̑́̂̏̓́̎̎̏̊ȟ ̃ ˝˚ˢ˕ ̉̍Ȣ 

̐̑̏̕Ȣ ˍȢ ˘Ȣ ˜̏̌̆̎̏̃́Ȣ ˞̠̗̠̓̉̍̔̌̉ ̝̐̑̏̃̏̅̉̌́̒ 
̞̠̌̆̋̓̑̏̒̓̉̍̔̌̓̏̑̏̍ Ⱥ˚˒˖˝˛˪˘˒˗˟Ȼȟ ̜̒̏̈̅́̎̎̍ ̃ ˡːˠ˜ 
Ⱥˏ˚˕˕˛ˡ˕Ȼ - ˚˕˕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ ̉̍Ȣ ́̋Ȣ ˚Ȣ˚Ȣ ˎ̔̑̅̆̎̋̏Ȣ 
˪̜̌̆̋̓̑̏̅ ̝̔̒̓́̎́̃̌̉̃́̌̉̒ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ  ̜̐̆̑̃̊ 
̞̌̆̋̓̑̏̅ ̠̐̏̅̃̏̅̉̌̒ ̃  ̐̆̑̆̅̎̉̊ ̑̏̄ ̂̏̋̏̃̏̄̏ ̘̇̆̌̔̅̏̋́ 
̘̆̑̆̈ ̑́̎̆̆ ̜̔̒̓́̎̏̃̌̆̎̎̊  ̠̜̃̆̎̓̑̉̋̔̌̑̎̊ ̅̑̆̎́̇Ȣ 
ˏ̓̏̑̏̊ ̞̌̆̋̓̑̏̅  ̠̔̒̓́̎́̃̌̉̃́̌̒ ̓̑́̎̒̋̔̓́̎̎̏ ̃ ̝̙̟̂̏̌̔ 
̜̘̟̈́̓̌̏̎̔ ̗̉̒̓̆̑̎̔Ȣ  ˤ˘˪˞ ̝̐̑̏̃̏̅̉̌́̒ ̃ ̒̑̏̋̉ ̏̓ ρσ ̅̏ 
ωφ ̅̎̆̊ ̐̏̒̌̆ ̜̓̑́̃̍ȟ ̃ ̋́̇̅̏̍ ̘̒̌̔́̆ ̖̓̑̆̋̑́̓̎̏ȟ 
̆̇̆̅̎̆̃̎̏ȟ ̃ ̘̓̆̆̎̉̆ ςρ ̠̅̎Ȣ ˜̠̠̑̉̍̆̎̌̒ ̠̜̐̏̒̓̏̎̎̊ ̓̏̋ ̒ 
̠̝̜̐̑̍̏̔̄̏̌̎̍̉ ̝̉̍̐̔̌̒́̍̉ ̘́̒̓̏̓̏̊ ̏̓ σπ ̅̏ ρππ ː̗ȟ ̒̉̌́ 
̓̏̋́ ɀ 1, 5 ɀ σȟ υ ̍ˍȟ ̅̌̉̎̎́ ̜̃̏̌̎ ɀ 200 ɀ φππ ̍̋̒Ȣ 
˜̜́̑́̍̆̓̑ ̓̏̋́ ̝̐̏̅̂̉̑́̌̉̒ ̝̉̎̅̉̃̉̅̔́̌̎̏  ̒ ̝̟̐̏̍̏̚ 
̞̘̌̆̋̓̑̏̉̈̉̏̌̏̄̉̆̒̋̏̄̏̕ ̍̏̎̉̓̏̑̉̎̄́Ȣ 
˜̝̝̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̏̅̎̏̄̏ ̒̆́̎̒́ ̠̗̒̓̉̍̔̌̉̉ ̠̒̏̒̓́̃̌̌́ 
15 - ςπ ̍̉̎̔̓Ȣ ˪̝̆̋̓̉̃̎̏̒̓̕̕ ̠̗̒̓̉̍̔̌̉̉ ̗̝̏̆̎̉̃́̌́̒ ̐̏ 
̙̋́̌̆ ̐̑̏̌̏̎̄̉̑̏̃́̎̎̏̄̏ ̋̏̍́̓̏̈̎̏̄̏ ̠̠̒̏̒̓̏̎̉ 
̑́̈̑́̂̏̓́̎̎̏̊ ̃ ˠ̎̉̃̆̑̒̉̓̆̓̆ Nihon ɍψɎȟ ̟̏̓̑́̇́̆̊̚ 
̅̉̎́̍̉̋̔ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̖̘̖̐̒̉̉̆̒̋̉ ̗̔̎̋̉̊̕Ȣ  
ˏ ̙̖̎́̉ ̟̠̖̎́̂̌̅̆̎̉ȟ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̊ ̜̃̆̄̆̓́̓̉̃̎̊ 
̒̓́̓̔̒ ̠̑́̈̃̉̌̒ ̔ ρς ɉχȟς ϷɊ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̝̜̖̂̏̌̎Ȣ ˎ̜̌ 
̐̑̏̃̆̅̆̎ ́̎́̌̉̈ ̘̜́̒̓̏̓ ̠̑́̈̃̉̓̉ ̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̖́̑́̋̓̆̑́ ɉ̘̐̆̑̃̉̎̏̄̏ ̉̌̉ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏Ɋ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ 
̠̑́̈̃̉̌̒ ̃ υ ̘̠̖̒̌̔́ ̉̈ σρ ̘̐̆̑̃̉̎̏̄̏ ̉ ̃ χ ̘̠̖̒̌̔́ ̉̈ ρσφ 
̗̜̖̅̉̒̌̏̋́̉̏̎̎ ̐̏̑́̇̆̎̉̊ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˏ 
̗̐̑̏̆̎̓̎̏̍ ̙̏̓̎̏̆̎̉̉ ̞̓̏ ̒̏̒̓́̃̉̌̏ ρφȟρ ̉ υȟρ Ϸ 
̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ ˟̏ ̝̆̒̓ȟ ̐̑̉ ̘̐̆̑̃̉̎̏̊ ̓̑́̃̍̆ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ ̠̑́̈̃̉̃́̌̒ ̃ σ ̑́̈́ 
̘́̆̚ȟ ̘̆̍ ̐̑̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̍ ̐̏̑́̇̆̎̉̉ ɉpЃπȟπυɊȢ  ˜̑̉ 
̐̑̏̃̆̅̆̎̉̉ ̗̑̆̄̉̒̓̑́̉̉ ̘̜́̒̓̏̓ ̠̑́̈̃̉̓̉ ̃̆̄̆̓́̓̉̃̎̏̄̏ 
̒̓́̓̔̒́ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̖́̑́̋̓̆̑́ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̜̙̖̃̇̉̃̉ ̝̜̖̂̏̌̎ ɉχυ ̘̆̌̏̃̆̋Ɋȟ ̜̂̌̏ 
̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̞̓̏ ̘̐́̓̏̌̏̄̉̆̒̋̏̆ ̠̒̏̒̓̏̎̉̆ 
̝̒̏̑̍̉̑̏̃́̌̏̒̕ ̔ τρȟχ Ϸ ̗̐́̉̆̎̓̏̃ ̒ ̘̜̐̆̑̃̉̎̍ 
̐̏̃̑̆̇̅̆̎̉̆̍ ̒̓̃̏̌́ ɉρς ̟̎́̂̌̅̆̎̉̊Ɋ ̉ ̔ ρρȟς Ϸ 
̜̙̖̃̇̉̃̉ ̝̜̖̂̏̌̎ ̒ ̗̜̅̉̒̌̏̋́̉̏̎̎̍ ̖́̑́̋̓̆̑̏̍ 
̠̐̏̃̑̆̇̅̆̎̉ ɉφσ ̟̠̎́̂̌̅̆̎̉ɊȢ ˟̏ ̝̆̒̓ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ 
̠̑́̈̃̉̃́̌̒ ̘̐̑́̋̓̉̆̒̋̉ ̃ τ ̑́̈́ ̘́̆̚ ɉpЃ πȟπυɊ ̐̑̉ 
̘̜̖̐̆̑̃̉̎ ̜̖̒̓̃̏̌̏̃ ̠̖̐̏̃̑̆̇̅̆̎̉ ̔ ̜̙̖̃̇̉̃̉ ̝̜̖̂̏̌̎Ȣ  
ˏ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̍ ̒̓́̓̔̒̆ ̔ ̖̃̒̆ ̝̜̖̂̏̌̎ ̖̠̖̠̎́̏̅̉̒̚ ̃ 
̃̆̄̆̓́̓̉̃̎̏̍ ̠̒̏̒̓̏̎̉̉ ̠̝̏̐̑̆̅̆̌̌̏̒ ̙̎́̑̔̆̎̉̆ ̗̔̎̋̉̉̕ 
̘̆̑̆̐̎̏-̜̖̍̏̈̄̏̃ ̎̆̑̃̏̃ȟ ̜̙̐̏̃̆̎̉̆ ̓̏̎̔̒́ ̜̙̗̍ ̐̏ 
̐̉̑́̍̉̅̎̏-̞̋̒̓̑́̐̉̑́̍̉̅̎̏̍̔ ̓̉̐̔ ̒ ̐̏̈̎̏-̘̓̏̎̉̆̒̋̉̍̉ 
̗̠̑̆́̋̉̍̉ ̉ ̏̓̒̔̓̒̓̃̉̆̍ ̝̜̖̐̑̏̉̈̃̏̌̎ ̅̃̉̇̆̎̉̊ ̃ 
̘̠̖̋̏̎̆̎̏̒̓Ȣ 
˗̝̟̠̏̍̐̓̆̑̎́ ̠̓̏̍̏̄̑́̉̕ ɉ˗˟Ɋ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̜̠̠̃̃̌̌́ 
̘̎́̌̉̉̆ ̜̖̄̑̔̂ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̓̋́̎̆̊ 
̍̏̈̄́ȟ ̖̌̉̋̃̏̑̏̒̏̅̆̑̇́̉̚ ̐̑̏̒̓̑́̎̒̓̃ ̉ ̋̏̒̓̆̊ ̘̆̑̆̐́Ȣ ˗˟ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̠̐̏̈̃̏̌̌́ȟ ̒ ̜̃̒̏̋̏̊ ̙̟̑́̈̑̆́̆̊̚ 
̝̟̒̐̏̒̏̂̎̏̒̓ȟ ̗̝̃̆̑̉̉̉̑̏̃́̓̕  ̜̝̃̑́̇̆̎̎̏̒̓ ̉ 
̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̗̑̔̂̏̃̏-
̘̖́̓̑̏̉̆̒̋̉̕ ̗̐̑̏̆̒̒̏̃ȟ ̟̐́̓̏̌̏̄̉ ̖̌̉̋̃̏̑̏̒̏̅̆̑̇́̉̚ 
̐̑̏̒̓̑́̎̒̓̃ȟ ̗̝̏̆̎̉̓ ̜̝̃̑́̇̆̎̎̏̒̓ ̉ ̅̉̎́̍̉̋̔ 
̗̄̉̅̑̏̆́̌̉̉̕ȟ ̘̎́̌̉̉̆ ̉ ̖́̑́̋̓̆̑ ̛̜̖̏̂̆̍̎ ̗̐̑̏̆̒̒̏̃ ɀ 
̝̜̖̒̔̂̅̔̑́̌̎ ̄̉̅̑̏̍ ̉ ̖̘̖̑̏̎̉̆̒̋̉ ̝̜̖̒̔̂̅̔̑́̌̎ ̄̆̍́̓̏̍ 
ɉ˝̉̒̔̎̏̋ 1).  
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˝̉̒̔̎ ̏̋ 1 -   ̠ ˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̗̐́̉̆̎̓́ ˢȢȟ ρω ̌̆̓ȟ ̙̐̆̑̆̎̆̒̆̄̏ ̠̟̓̇̆̌̔ ˤ˙˟Ȣ ˛̠̟̠̐̑̆̅̆̌̓̒ ̜̄̑̔̂̆ ̗̑̔̂̏̃̏-̘́̓̑̏̉̆̒̋̉̆̕ 

̠̉̈̍̆̎̆̎̉ȟ  ̠̠̓̆̓̑́̃̆̎̓̑̉̋̔̌̑̎́ ̗̠̄̉̅̑̏̆́̌̉̕ ̒ ̘̜̓̉̐̉̎̍̉ ̐̑̉̈̎́̋́̍̉ ̠̐̆̑̉̃̆̎̓̑̉̋̔̌̑̎̏̄̏ ̏̓̆̋́ 
 
˗̑̏̍̆ ̓̏̄̏ȟ ̒ ̝̟̐̏̍̏̚ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̍̏̇̎̏ ̜̂̌̏ 
̗̝̏̆̎̉̓ ̝̒̓̆̐̆̎ ̠̐̑̏̌́̂̉̑̏̃́̎̉ ̍̏̈̄̏̃̏̄̏ ̃̆̆̒̓̃́̚ ̃ 
̗̜̓̑̆̐́̎́̉̏̎̎̊ ̅̆̆̋̓̕ ̘̆̑̆̐́Ȣ ˜̏ ̜̅́̎̎̍ ˗˟ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ȟ ̜̅̆̆̋̓̕ ̘̆̑̆̐́ ̜̠̜̃̃̌̆̎ ̃ ρρ ɉωρȟχ ϷɊ ̘̠̖̒̌̔́Ȣ 
ː̜̑̔̂̆ ̗̑̔̂̏̃̏-̘́̓̑̏̉̆̒̋̉̆̕ ̗̜̐̑̏̆̒̒ ̉ ̠̐́̓̏̌̏̄̉ 
̖̌̉̋̃̏̑̏̒̏̅̆̑̇́̉̚ ̐̏̌̏̒̓̆̊  ̜̠̜̃̃̌̆̎ ̃ ρππ Ϸ ̘̒̌̔́̆̃Ȣ 
˞̝̜̔̂̅̔̑́̌̎̆ ̜̌̉̋̃̏̑̎̆ ̜̄̉̅̑̏̍ȟ ̜̜̙̃̈̃́̃̉̆ ̐̏̃̓̏̑̎̏̆ 
̒̅́̃̌̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̜̂̌̉ ̜̅̉́̄̎̏̒̓̉̑̏̃́̎ ̔ ϴ 
̝̜̖̂̏̌̎Ȣ ˏ ̓̏ ̇̆ ̠̃̑̆̍ȟ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̎̆ ̠̐̏̈̃̏̌̌́ ̃ 
̐̏̌̎̏̊ ̍̆̑̆ ̖̝́̑́̋̓̆̑̉̈̏̃́̓ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̆ 
̠̉̈̍̆̎̆̎̉ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 

˙˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̠̐̏̈̃̏̌̌́ ̒ ̜̃̒̏̋̏̊ ̝̟̒̓̆̐̆̎ 
̙̟̑́̈̑̆́̆̊̚ ̒̐̏̒̏̂̎̏̒̓̉ ̝̅̉́̄̎̏̒̓̉̑̏̃́̓ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̓̋́̎̆̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉ 
̖̌̉̋̃̏̑̏̒̏̅̆̑̇́̉̚ ̐̑̏̒̓̑́̎̒̓̃Ȣ ˛̜̒̎̏̃̎̍ ̅̏̒̓̏̉̎̒̓̃̏̍ 
˙˝˟ ̐̑̉ ̏̂̒̌̆̅̏̃́̎̉̉ ̅́̎̎̏̊ ̜̄̑̔̐̐ ̗̐́̉̆̎̓̏̃ȟ ̎́ ̙̎́ 
̠̃̈̄̌̅ ̠̠̠̃̌̆̓̒ ̜̠̃̒̏̋́ ̘̝̓̏̎̏̒̓ ̗̃̉̈̔́̌̉̈́̉̉ ̜̖̒̓̃̏̌̏̃ 
̒̓̑̔̋̓̔̑ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̓́̋ ̋́̋ ̉̍̆̎̎̏ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̠̠̟̠̃̌̓̒ ̘̐̑̉̉̎̏̊ ̝̜̖̅̌̉̓̆̌̎ ̙̎́̑̔̆̎̉̊ ̠̒̏̈̎́̎̉Ȣ 

 

       
́Ȣ       ̂ Ȣ 

˝̉̒̔̎ ̏̋ 2 -  ̇ ˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̗̐́̉̆̎̓̏̃ȟ ̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ̘̆̑̆̐̎̏-̟̍̏̈̄̏̃̔ ̓̑́̃̍̔ȡ ́Ȣ ˙˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̗̐́̉̆̎̓̋̉ ːȟ 
ςσ ̄Ȣ ̒ ̠̓̇̆̌̏̊ ̜̈́̋̑̓̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ ̉ ̘̜̐̆̑̃̉̎̍ ̐̏̃̑̆̇̅̆̎̉̆̍ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˛̂̒̌̆̅̏̃́̎̉̆ 

̐̑̏̃̆̅̆̎̏ ̎́ ̏̎̆̕ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̖̘̖̐̒̉̉̆̒̋̉ ̗̔̎̋̉̊̕ȟ ̐̏̒̌̆ ̜̖̃̏̅́ ̉̈ ̋̏̍́̓̏̈̎̏̄̏ ̠̠̒̏̒̓̏̎̉ ̎́ ρψ ̒̔̓̋̉ ̐̏̒̌̆ ̜̓̑́̃̍Ȣ ˚́ 
̖̓̏̍̏̄̑́̍̍́ ̎̆ ̟̠̎́̂̌̅́̆̓̒ ́̓̑̏̉̉̕ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ƞ ̂Ȣ ˙˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̗̐́̉̆̎̓̋̉ ˑȢȟ ρω ̌̆̓ȟ ̒ ̠̓̇̆̌̏̊ ̜̈́̋̑̓̏̊ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ ̉ ̘̜̐̆̑̃̉̎̍ ̐̏̃̑̆̇̅̆̎̉̆̍ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˛̂̒̌̆̅̏̃́̎̉̆ ̐̑̏̃̆̅̆̎̏ ̎́ ̏̎̆̕ ̃̆̄̆̓́̓̉̃̎̏̄̏ 
̒̓́̓̔̒́ ̎́ φσ ̒̔̓̋̉ ̐̏̒̌̆ ̜̓̑́̃̍Ȣ ˛̠̠̐̑̆̅̆̌̆̓̒ ̠̃̆̎̓̑̉̋̔̌̏̍̆̄́̌̉ȟ ̘́̓̑̏̉̆̒̋̉̆̕ ̠̉̈̍̆̎̆̎̉ ̝̙̖̂̏̌̉ ̙̐̏̌̔́̑̉̊ ̎́ ̏̎̆̕ 

̜̜̖̃̑́̇̆̎̎ ̘̖́̓̑̏̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
 
ˏ̏ ̖̃̒̆ ̟̠̖̎́̂̌̅̆̎̉ȟ ̐̏ ̜̅́̎̎̍ ˙˝˟ȟ ̟̝̎́̂̌̅́̌̉̒ 
̠̉̈̍̆̎̆̎̉ ̘́̓̑̏̉̆̒̋̏̄̏̕ ̖́̑́̋̓̆̑́ ̃ ̘̜̖̑́̈̌̉̎ ̖̏̓̅̆̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̒ ̠̝̜̏̂̈́̓̆̌̎̍ ̘̎́̌̉̉̆̍ ̘̖́̓̑̏̉̆̒̋̉̕ 
̉̈̍̆̎̆̎̉̊  ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˚́ ̑̉ ̒̔̎̋̆ 2 
̜̐̑̆̅̒̓́̃̌̆̎ ˙˝ ̜̓̏̍̏̄̑́̍̍ ̖̅̃̔ ̗̐́̉̆̎̓̏̃ ɀ ̃ ̏̅̎̏̍ 
̘̒̌̔́̆ ɉ̑̉̒Ȣ ς ́Ɋ ̏̂̒̌̆̅̏̃́̎̉̆ ̐̑̏̃̆̅̆̎̏ ̔ ̝̂̏̌̎̏̊ ̎́ ̏̎̆̕ 
̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̠̔̑̏̃̎ ̠̒̏̈̎́̎̉ ̐̏̒̌̆ ̜̖̃̏̅́ ̉̈ ̜̋̏̍ȟ ̃ 
̅̑̔̄̏̍ ɀ ˙˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̒̅̆̌́̎́ ̗̐́̉̆̎̓̋̆ ̃ 
̐̆̑̍́̎̆̎̓̎̏̍ ̃̆̄̆̓́̓̉̃̎̏̍ ̒̓́̓̔̒̆ ɉς ̂ɊȢ ˛̒̎̏̃̎̏̆ 
̘̏̓̌̉̉̆ ˙˝˟-̜̋́̑̓̉̎ ̖̅̃̔ ̜̖̏̂̒̌̆̅̏̃́̎̎ȟ ̟̘̠̈́̋̌́̆̓̒ ̃ 
̘̎́̌̉̉̉ ̉ ̏̓̒̔̓̒̓̃̉̉ ̐̑̉̈̎́̋̏̃ ́̓̑̏̉̉̕ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́Ȣ  

˪˪ː-̏̂̒̌̆̅̏̃́̎̉̆ ̃ ̅̉̎́̍̉̋̆ ̜̠̠̃̃̌̌̏ 
̟̎̉̈̋̏́̍̐̌̉̓̔̅̎̔ȟ ̟̄̆̎̆̑́̌̉̈̏̃́̎̎̔ȟ ̟̍̆̅̌̆̎̎̏̃̏̌̎̏̃̔ 
̉ ̟̅̆̈̏̑̄́̎̉̈̏̃́̎̎̔ ̟̐̏̌̉̍̏̑̎̔̕ ̞̘̟̂̉̏̌̆̋̓̑̉̆̒̋̔ 
̝́̋̓̉̃̎̏̒̓ȟ ̜̟̟̔̋́̈̃́̔̚ ̎́ ̘̃̏̃̌̆̆̎̉̆ ̃ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ 
̗̐̑̏̆̒̒ ̜̖̒̓̃̏̌̏̃ ̏̂̑́̈̏̃́̎̉̊ ̍̏̈̄́Ȣ  
˝̗̠̆̄̉̒̓̑́̉ ˍ˞ˏ˜ ̝̐̑̏̃̏̅̉̌́̒ ̃ ω ̘̠̖̒̌̔́Ȣ ˏ φ ɉφφȟχ ϷɊ 
̘̠̖̒̌̔́ ̐̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̝̑̆̄̉̒̓̑̉̑̏̃́̌̉̒ ̃̒̆ ̠̝̐̓ ̘̆̓̋̏ 
̗̜̖̉̅̆̎̓̉̉̉̑̏̃́̎̎̕ ̋̏̍̐̏̎̆̎̓̏̃ ̏̓̃̆̓́Ȣ ˏ ̝̜̖̏̒̓́̌̎ σ 
̘̠̖̒̌̔́ ɉσσȟτ ϷɊ ̏̑̍́̕ ˍ˞ˏ˜-̏̓̃̆̓́ ̜̂̌́ ̎̆̐̏̌̎̏̊ 
̃̒̌̆̅̒̓̃̉̆ ̠̏̓̒̔̓̒̓̃̉ ̏̅̎̏̄̏ ̉̌̉ ̝̖̎̆̒̋̏̌̋̉ ̋̏̍̐̏̎̆̎̓̏̃Ȣ 
ˏ ̄̑̔̐̐̆ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ̖̜̒̏̑́̎̆̎̎̍̉ ̋̏̍̐̏̎̆̎̓́̍̉ 
̜̖̒̓̃̏̌̏̃ ̜̜̖̃̈̃́̎̎ ̗̐̏̓̆̎̉́̌̏̃ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́ ̜̂̌̉ 
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̜̠̜̃̃̌̆̎  ̔̅̌̉̎̆̎̉̆ ̜̖̌́̓̆̎̓̎ ̐̆̑̉̏̅̏̃ ̃̏̌̎ ̉ 
̜̖̍̆̇̐̉̋̏̃ ̉̎̓̆̑̃́̌̏̃ȟ ̘̓̏ ̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌̏ ̏ 
̙̎́̑̔̆̎̉̉ ̠̖̐̑̏̃̏̅̉̚ ̗̔̎̋̉̊̕ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  
ˏ̏ ̠̃̑̆̍ ̠̐̑̏̃̆̅̆̎̉ ˤ˘˪˞ ̔ υ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̟̝̎́̂̌̅́̌́̒ 
̗̠̑̆́̋̉ ̠̐̑̏̂̔̇̅̆̎̉ȟ  ̠̠̟̠̠̐̑̏̃̌́̒̚ ̜̏̓̋̑̃́̎̉̆̍ ̄̌́̈ȟ 
̌̆̄̋̉̍ ̙̑́̒̉̑̆̎̉̆̍ ̘̈̑́̋̏̃ȟ ̠̐̏̃̌̆̎̉̆̍ ̝̅̃̉̄́̓̆̌̎̏̊ 
́̋̓̉̃̎̏̒̓̉ȟ ̜̎̆̋̏̓̏̑̍ ̜̙̐̏̃̆̎̉̆̍ ̒̉̒̓̆̍̎̏̄̏ 
̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ ˚̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̐̏̒̌̆ 
̠̐̑̏̃̆̅̆̎̉ ̒̆́̎̒́ ̠̗̒̓̉̍̔̌̉̉ ̠̝̏̐̑̆̅̆̌̌̏̒ ̒̎̉̇̆̎̉̆ 
̑́̎̆̆ ̜̙̐̏̃̆̎̎̏̄̏ ̓̏̎̔̒́ ̃ ̘̠̖̋̏̎̆̎̏̒̓Ȣ  
ˏ̏̒̒̓́̎̏̃̌̆̎̉̆ ̖̘̖̐̒̉̉̆̒̋̉ ̗̔̎̋̉̊̕ ̐̏ ̙̋́̌̆ Nihon ̅̏ ψȟ 
ω ̉ ρπ ̂́̌̌̏̃ ɉ̐̑̉ ̖̜̖̉̒̏̅̎ ς ̉ σ ̖̂́̌̌́Ɋ  ̘̏̓̍̆̆̎̏ ̔ σ 
̜̖̏̂̒̌̆̅̏̃́̎̎Ȣ ˠ σ ̗̐́̉̆̎̓̏̃ȟ ̋̏̎̒̓́̓̉̑̏̃́̎̏ 
̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̅̏ υ ̉ φ ̂́̌̌̏̃ȟ ̐̑̉ ̖̜̖̉̒̏̅̎ ɀ σȟ ς ̉ ρ ̂́̌̌ 
 ɣ  ̖̃̒̆ ̙̆̒̓̉ ̝̜̖̂̏̌̎ȟ ̜̅́̎̎̆ ˪˪ː ̅̏ ̠̗̒̓̉̍̔̌̉̉ 
̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌̉  ̏ ̄̑̔̂̏̍ ̐̏̑́̇̆̎̉̉ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́Ȣ ˏ̏ ̠̃̑̆̍ ̠̐̑̏̃̆̅̆̎̉ ̋̔̑̒́ ̞̠̗̌̆̋̓̑̏̒̓̉̍̔̌̉̉ȟ ̔ 
̜̖̏̂̒̌̆̅̏̃́̎̎ ̘̏̓̍̆̆̎́ ̐̆̑̆̒̓̑̏̊̋́ ̗̂̉̏̐̏̓̆̎̉́̌̏̃ 
̗̠̏̆̎̆̎̎́ ̋́̋ ̗̠̑̆́̋̉ ̗́̋̓̉̃́̉̉Ȣ ˕̎̓̆̑̆̒̎̏ȟ ̘̓̏  ̗̠̑̆́̋̉ 
̗́̋̓̉̃́̉̉ ̠̠̝̐̑̏̃̌̌́̒ ̘̔̃̆̌̉̆̎̉̆̍ ̜́̍̐̌̉̓̔̅ ̋̏̌̆̂́̎̉̊ 
̎́ ̏̎̆̕ ̘̠̔́̆̎̉̚ ̑̉̓̍́Ȣ   
˝̗̠̆̄̉̒̓̑́̉ ˍ˞ˏ˜ ̅̏ ̠̗̒̓̉̍̔̌̉̉ ̜̠̠̃̃̌̌́ ̔̅̌̉̎̆̎̉̆ 
̌́̓̆̎̓̎̏̒̓̆̊ ̐̉̋̏̃ ̉ ̜̖̍̆̇̐̉̋̏̃ ̠̑́̒̒̓̏̎̉̊Ȣ  ˜̏̒̌̆ 
̠̐̑̏̃̆̅̆̎̉ ̜̖̐̆̑̃ ̒̆́̎̒̏̃ ˤ˘˪˞ ̔ ̜̖̏̂̒̌̆̅̏̃́̎̎ 
̟̝̎́̂̌̅́̌̏̒ ̘̔̋̏̑̏̆̎̉̆ ̜̖̉̎̓̆̑̐̉̋̏̃ ̠̑́̒̒̓̏̎̉̊ ̉ 
̌́̓̆̎̓̎̏̒̓̆̊ ̐̉̋̏̃ ̎́ υ ɀ φς Ϸ ̏̓ ̖̉̒̏̅̎̏̄̏ȟ ̘̔̃̆̌̉̆̎̉̆ 
̜́̍̐̌̉̓̔̅ σ ̉ υ ̐̉̋̏̃ ̎́ σς ɀ χψ ϷȢ  ˜̑̉ ̐̑̏̃̆̅̆̎̉̉ 
̝̋̏̎̓̑̏̌̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̐̏̒̌̆ ̘̠̏̋̏̎́̎̉ ̋̔̑̒́ 
̞̠̗̌̆̋̓̑̏̒̓̉̍̔̌̉̉ȟ ̜̅̏̒̓̉̄̎̔̓̆ ̃ ̖̏̅̆ 
̞̠̗̌̆̋̓̑̏̒̓̉̍̔̌̉̉ ̝̜̑̆̈̔̌̓́̓ ̖̠̝̒̏̑́̎̌̉̒Ȣ 
˕̠̈̍̆̎̆̎̉ ̘̖̅̏̐̐̌̆̑̏̄̑́̉̆̒̋̉̕ ̐̏̋́̈́̓̆̌̆̊ ̐̏̒̌̆ 
̠̗̒̓̉̍̔̌̉̉ȟ ̟̝̎́̂̌̅́̌̉̒ ̝̓̏̌̋̏ ̔ σ ̗̐́̉̆̎̓̏̃ ̒ 
̘̝̉̈̎́́̌̎̏ ̈́̓̑̔̅̎̆̎̎̏̊ ̐̆̑̔̈̉̆̊̕ ɉ̃̒̌̆̅̒̓̃̉̆ 
̘̃̎̔̓̑̉̆̑̆̐̎̏̊ ̄̉̐̆̑̓̆̎̈̉̉ɊȢ ˛̠̝̐̑̆̅̆̌̌̏̒ ̘̔̃̆̌̉̆̎̉̆ 
̘̒̉̒̓̏̌̉̆̒̋̏̊ ̒̋̏̑̏̒̓̉ ̋̑̏̃̏̓̏̋́ ̎́ ρω ɀ υσ Ϸ ̉ ̒̑̆̅̎̆̊ 
̒̋̏̑̏̒̓̉ ̋̑̏̃̏̓̏̋́ ɀ ̎́ ςρ ɀ φπ Ϸ ̏̓ ̖̜̖̉̒̏̅̎ ̐̏̋́̈́̓̆̌̆̊ 
̎́ ̏̎̆̕ ̘̐̑́̋̓̉̆̒̋̉ ̎̆ ̙̠̉̈̍̆̎̉̃̆̄̏̒ ̘̐̆̑̉̆̑̉̆̒̋̏̄̏̕ 

̠̒̏̐̑̏̓̉̃̌̆̎̉Ȣ ˏ ̝̜̖̏̒̓́̌̎ σ ̟̠̖̎́̂̌̅̆̎̉ȟ ̒ 
̝̜̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̍̉ ̠̐̏̋́̈́̓̆̌̍̉ ̐̆̑̔̈̉̉̕ȟ  
̘̜̖̏̓̆̓̌̉̃ ̉̈̍̆̎̆̎̉̊ ̋̑̏̃̏̓̏̋́ ̎̆ ̘̏̓̍̆̆̎̏Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̑́̈̃̉̓̉̆ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̜̖̃̆̄̆̓́̓̉̃̎ 
̒̓́̓̔̒̏̃ ̟̠̎́̂̌̅́̆̓̒ ̔ χȟς Ϸ  ̝̜̖̂̏̌̎ȟ ̙̖̐̆̑̆̎̆̒̉ 
̠̟̓̇̆̌̔ ̘̆̑̆̐̎̏-̟̍̏̈̄̏̃̔ ̓̑́̃̍̔ ̉ ̔ ρφ Ϸ ̜̙̖̃̇̉̃̉ 
̝̜̖̂̏̌̎Ȣ ˜̑̉ ̘̐̆̑̃̉̎̏̍ ̘̓̑́̃̍́̓̉̆̒̋̏̍ ̐̏̃̑̆̇̅̆̎̉̉ 
̜̖̒̓̃̏̌̏̃ ̒̓̑̔̋̓̔̑ȟ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ȟ ̘̒̓́̓̉̒̓̉̆̒̋̉ 
̅̏̒̓̏̃̆̑̎̏ȟ ̠̑́̈̃̉̃́̆̓̒ ̃ σ ̑́̈́ ̘́̆̚ȟ ̘̆̍ ̐̑̉ 
̗̜̖̅̉̒̌̏̋́̉̏̎̎ ̠̖̐̏̑́̇̆̎̉Ȣ  ˏ̏ ̖̃̒̆ ̘̠̖̒̌̔́ȟ 
̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ ̐̑̏̓̆̋́̌ ̎́ ̏̎̆̕ ̜̖̄̑̔̂ 
̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̒̓̑̔̋̓̔̑̎̏-
̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ ̉ ̗̝̔̎̋̉̏̎́̌̎̏̕-̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ 
̖́̑́̋̓̆̑́ȟ ̜̋̏̓̏̑̆ ̜̠̠̟̠̃̃̌̓̒ ̐̑̉ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̍ 
̏̂̒̌̆̅̏̃́̎̉̉ȟ ̐̑̏̃̆̅̆̎̉̉ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̍̆̓̏̅̏̃ 
̝̟̋̏̍̐̓̆̑̎̏̊ ̗̎̆̊̑̏̃̉̈̔́̌̉̈́̉̉ ̉ ̗̝̔̎̋̉̏̎́̌̎̏̊̕ 
̅̉́̄̎̏̒̓̉̋̆Ȣ ˑ̜́̎̎̆ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ 
̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̓̏̍ȟ ̘̓̏ ̐̑̏̃̆̅̆̎̉̆ ˙˝ ̓̏̍̏̄̑́̉̉̕ 
̜̠̠̃̃̌̆̓ ̗̘̒̐̆̉̉̆̒̋̉̆̕ ̠̉̈̍̆̎̆̎̉ ̃ ̠̖̓̋́̎ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̔ ̝̜̖̂̏̌̎ ̒ ̝̜̅̌̉̓̆̌̎̍̉ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̍̉ 
̙̠̎́̑̔̆̎̉̍̉ ̠̒̏̈̎́̎̉Ȣ ˙˝˟-̒̉̎̅̑̏̍ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̄̏ 
̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒  ̜̄̑̔̂̍̉ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ̓̋́̎̆̊ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ȟ ̆̄̏ ̘̏̂̏̌̏̆̋ȟ ̖̌̉̋̃̏̑̏̒̏̅̆̑̇́̉̚ ̐̑̏̒̓̑́̎̒̓̃ ̉ 
̠̝̜̏̂̈́̓̆̌̎̍ ̘̎́̌̉̉̆̍  ̘̖́̓̑̏̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 
˜̠̑̆̅̌́̄́̆̍́ ̍̆̓̏̅̉̋́ ̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ 
̖̘̎̆̊̑̏̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ȟ ̎́ ̙̎́ ̠̃̈̄̌̅ȟ ̠̠̠̃̌̆̓̒ 
̜̐̆̑̒̐̆̋̓̉̃̎̍ ̍̆̓̏̅̏̍ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ ̝̜̅̌̉̓̆̌̎̍̉ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̍̉ ̙̠̎́̑̔̆̎̉̍̉ ̠̒̏̈̎́̎̉ȟ ̏ ̘̆̍ 
̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̘̜̐̏̌̔̆̎̎̆ ̔ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̝̜̖̂̏̌̎  
̝̜̐̏̌̏̇̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ̘̋̌̉̎̉̆̒̋̏̄̏ ̉ 
̞̘̌̆̋̓̑̏̉̈̉̏̌̏̄̉̆̒̋̏̄̏̕ ̉̒̒̌̆̅̏̃́̎̉̊Ȣ ˏ̜̏̈̍̏̇̎̍ 
̖̍̆́̎̉̈̍̏̍ ̗́̋̓̉̃́̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̑̉ ̘̑̆̈̌̉̋̃̏̑̎̏̊ 
̞̠̗̌̆̋̓̑̏̒̓̉̍̔̌̉̉ȟ ̐̏-̃̉̅̉̍̏̍̔ȟ ̠̠̠̃̌̆̓̒ ̘̌̆̆̂̎̏̆ 
̟̒̓̉̍̔̌̉̑̔̆̆̚ ̃̏̈̅̆̊̒̓̃̉̆ ̞̘̌̆̋̓̑̉̆̒̋̏̄̏ ̓̏̋́ ̎́ 
̠̟̑̆̓̉̋̔̌̑̎̔ ̗̟̏̑̍́̉̕ ̒̓̃̏̌́ ̍̏̈̄́Ȣ  

 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝ ˨
1 ˑ̇́̒̐̆̑ ːȢːȢ ˞̏̃̑̆̍̆̎̎̏̆ ̐̑̆̅̒̓́̃̌̆̎̉̆ ̏ ̖̠̃̏̒̏̅̆̍̚ ̟́̋̓̉̃̉̑̔̆̍̚ ̅̆̊̒̓̃̉̉ ̠̑̆̓̉̋̔̌̑̎̏̊ ̜̒̉̒̓̆̍ ȾȾ ˙̜̆̇̅̔̎́̑̏̅̎̊ 
̒̉̍̐̏̈̉̔̍Ȣ - ˑ ̆̓̑̏̊̅ ȡ ρωφςȢ  - ˞ Ȣ υυ-63.  

2 ˔̏̓̏̃ ˫ȢˏȢȟ ˗́̒̔̍̏̃ ˝ȢˑȢ ˛̘́̄̉ ̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ȾȾ ˕̒̍́̉̌ ˟́̔̉̋̕ Ȣ - 1996. - ΟυȢ - ˞ Ȣ 182-185.  
3 ˙̖̔̓́̑̏̃ ˝Ȣ ˕Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̓́̋̓̉̋́ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̒ ̄̉̒̐̆̑̓̆̎̈̉̏̎̎̏-
̗̜̅̉̒̌̏̋́̉̏̎̎̍ ̒̉̎̅̑̏̍̏̍ȡ ̅̉̒Ȣ ȢȢȢ ̋́̎̅Ȣ ˙̆̅Ȣ ˚́̔̋ - ˞ ˜̂Ȣȟ ρωωωȢ - ρυχ ̒Ȣ 

4 ˜̌́̍ ˡȢȟ ˜̏̈̎̆̑ ˑ̇Ȣ ˎȢ ˑ̉́̄̎̏̒̓̉̋́ ̒̓̔̐̏̑́ ̉ ̜̋̏̍Ȣ - ̇ Ȣȡ ˙̗̆̅̉̉̎́ȟ ρωψφȢ - ςψφ ̒Ȣ  
5 ˠ̏̑̅ .̱ .̱ (Ward A. A.) (Ward A. AȢɊ Ȣ ˪̜̆̑̆̎̓̎̆̕̕ ̗̔̎̋̉̉̕ ̠̑̆̓̉̋̔̌̑̎̏̊ ̗̏̑̍́̉̉̕Ȣ ̜̍̆̇̅̔̎́̑̏̅̎̊ ̒̉̍̐̏̈̉̔̍. - ˑ̆̓̑̏̊̅ 
ɉ˞˥ˍɊ: 1962. ɀ στφ ̒Ȣ 

6 Richter D. How is t he respiratory rhythm generated? // A model. NIPS. - 1986. - ΟρȢ - ˞ Ȣ ρπωȢ  
 
 
 
 
 

.̱˒ .˓ˍ˘ˎˍːˍ˒ˏ, ̠ . .ˎ˝ˍ˕˙˗ˠ˘˛ˏˍ, ˏ . .̠˟ ˬ,̊ ˓ . ˞ . ˓ ˍ˚ˍ˖ˑˍ˝˛ˏ, ̊ .̱ .˞ˠ˘˒˖˙ˍ˚˗ˠ˘˛ˏ, ̱ . ˏ . ̠ ˘˕˙ˍ˥  
˞Ȣ˓Ȣ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ˙̗̜̆̅̉̉̎́̌  ˠ̎̉̃̆̑̒̉̓̆̓ 

˚̖̠̆̊̑̏̉̑̔̑̄̉ ̜̋́̆̅̑́̒̕ 
 

˓ˍ˝ˍ ˍ˟˟˨  ˪˟˕˛˘˛ː˕ˬ˘˨  ˏ˒ː˒˟ˍ˟˕ˏ˟˴ ˞˟ˍ˟ˠ˞˟˨   ˗˘˕˚˕˗ˍ˘˨  ˑ˕ˍː˚˛˞˟˕˗ˍ˘˨ ˓ ˚˒ ˒˙ˑ˴˗ 
ˍ˞˜˒˗˟˴˘˒˝ˑ˴  ˍ˘˨˜˟ˍ˞ˠ˘ˍ˝ˑ˨  ˗˒˖ˎ˴˝ ˔ˍ ˑ˨˘˨ ˟ˍ˝˨ 

 
˟ ̨̊̎ȡ ˙́ ́̌́̅́ ̇́̑́ ̜́̓̓  ̞̠̜̓̉̏̌̏̄̉̌  ̨̃̆̄̆̓́̓̉̃̓ ̜̒̓́̓̔̒̓   ̜̋̌̉̎̉̋́̌  ̜̅̉́̄̎̏̒̓̉̋́̌  ̇ ̎̆ ̨̆̍̅̋ ̨́̒̐̆̋̓̌̆̑ 
̜̜̜́̑́̒̓̑̌́̅. 

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̂́̒ ̜̜̍̉̎  ̇́̑́ ́̓̓́̑ȟ ̨̃̆̄̆̓́̓̉̃̓ ̜̒̓́̓̔̒Ȣ 
  



 
 

113 

A.E.ZHALBAGAEV, K.B.RAIMKULOVA, V.K.TYAN, J.S. Zhanaidarov, N.A.SULEYMANKULOV, A.V. Klimash 
Kazakh national Medical University named after S.D. Asfendiyarov. 

Department of neurosurgery 
 

SOME REGULARITIES OF FORMATION, 
CLINICAL DIAGNOSTIC AND THERAPEUTIC ASPECTS OF AUTONOMIC STATUS TRAUMATIC ETIOLOGY 

 
Resume:This article discusses the clinical, diagnostic and therapeutic aspects of the vegetative status of traumatic etiology 
Keywords: traumatic brain injury, vegetative status 
 
 
 
 
 
ˠˑ˗ φρχȢυρȡφρψσρ ɀ 005.1 ɀ 036.8 

 
ˍȢ˒Ȣ ˓ˍ˘ˎˍːˍ˒ˏȟ ˗ȢˎȢ ̋ ˍ˕˙˗ˠ˘˛ˏˍȟ ˏȢ˗Ȣ ˟ˬ˚ȟ ˚ȢˍȢ ˞ˠ˘˒˖˙ˍ˚˗ˠ˘˛ˏ, 

ˍȢ˞Ȣ ˗ˠ˘˩˙ˠˢˍ˙˒˟˛ˏȟ ˓Ȣ˞Ȣ ˓ˍ˚ˍ˖ˑˍ˝˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ˙̗̆̅̉̉̎̒̋̉̊ ˠ̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́̆̅̑́̕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
 

ˎ˘˕˓ˍ˖˥˕˒ ˕˞ˢ˛ˑ˨ ˏ˚ˠ˟˝˕ˤ˒˝˒˜˚˨ˢ ˗˝˛ˏ˛˕˔˘˕ˬ˚˕˖ ˟˝ˍˏ˙ˍ˟˕ˤ˒˞˗˛˖ ˪˟˕˛˘˛ː˕˕ 
 

˞̝̠̓́̓ ̠̐̏̒̃̆̎́̚ ̘̟̉̈̔̆̎̉ ̜̖̎̆̋̏̓̏̑ ̘̖̋̌̉̎̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ 
̙̖̐̏̒̓̑́̅́̃̉ ̒ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊Ȣ ˙́̓̆̑̉́̌̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̌̔̇̉̌̉ υϊϋ ̝̜̖̂̏̌̎ ̒ ̘̜̑́̈̌̉̎̍̉ ̠̒̓̆̐̆̎̍̉ 
̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̉ ̘̐̆̑̃̉̎̏̊ ̓̑́̃̍̏̊ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˚́ ̏̒̎̏̃́̎̉̉ ̜̖̅́̎̎ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ 
̠̉̒̒̌̆̅̏̃́̎̉ ύφ ̟̎́̂̌̅̆̎̉̊ ̒ ̠̜̎̆̂̌́̄̏̐̑̉̓̎̍ ̖̉̒̏̅̏̍ ̜̂̌̉ ̜̠̜̃̃̌̆̎ ̈́̋̏̎̏̍̆̑̎̏̒̓̉ ̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ 
̉̈̍̆̎̆̎̉̊ ̃ ̜̖̒̓̃̏̌̏̃ ̏̓̅̆̌̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̖́̑́̋̓̆̑́ ̠̐̏̑́̇̆̎̉ ̉ ̒̓̆̐̆̎̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘ ̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ȟ ̒̓̃̏̌ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̠̐́̓̏̍̏̑̏̌̏̄̉̕Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˏ̘̜̎̔̓̑̉̆̑̆̐̎̆ ̠̠̋̑̏̃̏̉̈̌̉̎̉ȟ 
̠̐̑̉̃̏̅̉̆̚ ̋ ̟̑́̈̃̉̓̉ ̘̜̖̃̎̔̓̑̉̆̑̆̐̎ ̄̆̍́̓̏̍ ̠̠̟̠̃̌̓̒ 
̏̒̎̏̃̎̏̊ ̘̐̑̉̉̎̏̊ ̠̑́̈̃̉̓̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ 
̐̑̉ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̆Ȣ ˛̠̒̎̏̃̎́ ̝̑̏̌ ̃ ̑́̈̃̉̓̉̉ 
̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̗̐̑̏̆̒̒̏̃ ̐̏̒̌̆ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ 
̜̓̑́̃̍ ɉˤ˙˟Ɋ ̐̑̉̎́̅̌̆̇̉̓ ̟̐̏̃̑̆̇̅̆̎̉ ̜̖̒̓̃̏̌̏̃ 
̏̓̅̆̌̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɍρȟ ρσȟ ςπȟ ρφɎȢ ˕̜̈̃̆̒̓̎ ̅̃̆  
̜̏̒̎̏̃̎̆ ̜̏̑̍̕ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̐̏̃̑̆̇̅̆̎̉̊ ̒̓̃̏̌́ 
̍̏̈̄́ - ̘̐̆̑̃̉̎̏̆ ̉ ̘̃̓̏̑̉̎̏̆ ɍςȟ ρψȟ ρωɎȢ ˜̘̜̆̑̃̉̎̍̉ 
̘̓̑́̃̍́̓̉̆̒̋̉̍̉ ̠̐̏̃̑̆̇̅̆̎̉̍̉ ̠̠̟̠̃̌̓̒ ̙̜̔̉̂ȟ 
̠̑́̈̍̏̈̇̆̎̉ ̉ ̜̜̑́̈̑̃ ̒̓̃̏̌́ȟ ̜̅̉̔̈̎̆̕̕ ̝̜́̋̒̏̎́̌̎̆ 
̠̐̏̑́̇̆̎̉ ̉ ̝̜̃̎̔̓̑̉̒̓̃̏̌̎̆ ̠̠̋̑̏̃̏̉̈̌̉̎̉ ɍςȟ ρτɎȢ ˜̏̅ 
̘̜̃̓̏̑̉̎̍ - ̟̐̏̎̉̍́̓ ̐̏̃̑̆̇̅̆̎̉̆ ̜̖̒̓̃̏̌̏̃ ̒̓̑̔̋̓̔̑ȟ 
̏̂̔̒̌̏̃̌̆̎̎̏̆ ̓́̋̉̍̉ ̗̐̑̏̆̒̒́̍̉ȟ ̋́̋ ̒̅́̃̌̆̎̉̆ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̘̜̃̎̔̓̑̉̆̑̆̐̎̍̉ ̄̆̍́̓̏̍́̍̉ȟ ̏̓̆̋ ̉ ̖̎́̂̔́̎̉̆ 
̍̏̈̄́ȟ ̙̎́̑̔̆̎̉̆ ̄̆̍̏-ȟ ̗̠̗̌̉̋̃̏̑̏̉̑̋̔̌̉̉ ̉ ̅̑Ȣ ɍυȟ ωȟ ρπȟ 
ρυ ςπȟɎȢ ˕̖ ̃̏̈̎̉̋̎̏̃̆̎̉̆ ̉ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̐̑̉̃̏̅̉̓ ̋ 
̟̑́̈̃̉̓̉ ̗̜̖̅̉̒̌̏̋́̉̏̎̎ ̠̃̌̆̎̉̊ ̟̖̉̍̆̉̚ 
̟̏̐̑̆̅̆̌̆̎̎̔ ̘̟̋̌̉̎̉̆̒̋̔ ̋́̑̓̉̎̔ ɍψȟ ρσɎȢ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̒ 
̘̎́̔̎̏̊ ̉ ̘̐̑́̋̓̉̆̒̋̏̊ ̘̓̏̆̋ ̠̈̑̆̎̉ ̠̐̑̆̅̒̓́̃̌̆̓ ̉̎̓̆̑̆̒ 
̘̔̓̏̎̆̎̉̆ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̐̏̒̌̆ ̠̓̇̆̌̏̊ ˤ˙˟ȟ ̉ ̒̏̐̏̒̓́̃̌̆̎̉̆ ̘̜̖̐̏̌̔̆̎̎ 
̝̑̆̈̔̌̓́̓̏̃ ̒ ̜̏̒̎̏̃̎̍̉ ̘̎̆̃̑̏̌̏̄̉̆̒̋̉̍̉ ̠̠̐̑̏̃̌̆̎̉̍̉ 
̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ 
̒̉̎̅̑̏̍́ȟ ́ ̓́̋ ̇̆ ̘̐̆̑̃̉̎̏̊ ̜̓̑́̃̍ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́Ȣ   
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ˕̘̝̈̔̉̓ ̜̏̒̎̏̃̎̆ ̋̌̉̎̉̋̏-
̘̍̏̑̏̌̏̄̉̆̒̋̉̆̕ ̏̒̏̂̆̎̎̏̒̓̉ ̉ ̙̂̌̉̇́̊̉̆ ̖̜̉̒̏̅ 
̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ȡ ̃ ̉̒̒̌̆̅̏̃́̎̉̆ ̟̘̃̋̌̆̎̏ ρφχ 
̗̐́̉̆̎̓̏̃ȟ ̙̖̐̆̑̆̎̆̒̉ ̠̟̓̇̆̌̔ ˤ˙˟ȟ ̒̑̆̅̉ ̖̎̉ ̘̍̔̇̉̎ 
̜̂̌̏ ρσφ ɉψρȟτϷɊȟ ̇̆̎̉̎̚ - σρ ɉρψȟφϷɊ ̃ ̃̏̈̑́̒̓̆ ̏̓ ρφ ̅̏ 
χτ ̌̆̓ ɉ̒̑̆̅̎̉̊ - σςȟψ ϻ ρȟσ ̌̆̓Ɋȟ ̖̙̖̠̎́̏̅̉̃̉̒ ̎́ ̘̌̆̆̎̉̉ ̃ 
˝̏̒̒̉̊̒̋̏̍ ̘̎́̔̎̏-̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̏̍ 
̖̘̎̆̊̑̏̉̑̔̑̄̉̆̒̋̏̍ ̉̎̒̓̉̓̔̓̆ ̉̍Ȣ ̐̑̏̕Ȣ ˍȢ ˘Ȣ ˜̏̌̆̎̏̃́ 
ɉ˞́̎̋̓-˜̆̓̆̑̂̔̑̄ɊȢ ˑ̠̌ ̅̉́̄̎̏̒̓̉̋̉  ̠̓̇̆̌̏̊ ˤ˙˟ ̃ 
̠̎́̒̓̏̆̍̚ ̉̒̒̌̆̅̏̃́̎̉̉ ̝̝̉̒̐̏̌̈̏̃́̌́̒ ̖̒̆̍́ ̠̅̆̌̆̎̉ 
̐̑̉̈̎́̋̏̃ ̗̅̉̒̌̏̋́̉̉ ̐̑̉ ̖̠̖̏̐̔̏̌ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̊ ̗̌̏̋́̌̉̈́̉̉ ɍρςɎȟ ̠́̅́̐̓̉̑̏̃́̎̎́ ̠̅̌ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ɍφɎȢ ˞̏̄̌́̒̎̏ ̅́̎̎̏̊ ̖̒̆̍̆ 

̏̐̑̆̅̆̌̆̎̉̆ ̒̓̆̐̆̎̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ 
̒̉̎̅̑̏̍́ ɉːˑ˞Ɋ ̔ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ ̠̂́̈̉̑̔̆̓̒ 
̎́ ̄̑̔̐̐̆ ̖̃̆̅̔̉̚ ̘̖̋̌̉̎̉̆̒̋̉ ̐̑̉̈̎́̋̏̃ȟ ̟̖̏̓̑́̇́̉̚ 
̅̉̒̔̎̕ ̗̟̋̉ ̜̖̒̓̃̏̌̏̃ ̏̓̅̆̌̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̎́ 
̘̜̖̑́̈̌̉̎ ̆̄̏ ̠̖̔̑̏̃̎ȟ ̘̐̑̉̆̍ȟ ̏̓ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ 
ːˑ˞  ̈́̃̉̒̉̓ ̖̉̒̏̅ ̜̓̑́̃̍ ɍυȟ φȟ ρρɎȢ ˑ̝̜̏̐̏̌̎̉̓̆̌̎̆ 
̜̍̆̓̏̅ ̠̏̂̒̌̆̅̏̃́̎̉ ̟̘̃̋̌́̌̉ ̃ ̠̒̆̂ ̐̑̏̃̆̅̆̎̉̆ 
̗̜̖̎̆̊̑̏̃̉̈̔́̌̉̈́̉̏̎̎ ̍̆̓̏̅̉̋ ɀ ̝̟̟̋̏̍̐̓̆̑̎̔ ̉ 
̍́̄̎̉̓̎̏-̑̆ ̟̈̏̎́̎̒̎̔ ̟̓̏̍̏̄̑́̉̕ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̖̉ ̏̂̒̔̇̅̆̎̉̆Ȣ ˜̘̠̆̑̃̉̎́ ̓̑́̃̍́ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉ˜˟˞ː˙Ɋ ̟̝̎́̂̌̅́̌́̒ ̔ σρ ɉρψȟφϷɊ 
̗̐́̉̆̎̓́ȟ ̐̑̉̈̎́̋̉ ̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ːˑ˞ ̜̠̜̃̃̌̆̎ ̔ 
ρσσ ɉχωȟφϷɊȟ ̝̒̔̂̓̆̎̓̏̑̉́̌̎̏̄̏ ɀ ̔ σ ɉρȟψϷɊ ̝̜̖̂̏̌̎Ȣ ˜̏ 
̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̝̒̔̐̑́̓̆̎̓̏̑̉́̌̎̏̄̏ ːˑ˞ 
̜̏̂̒̌̆̅̏̃́̎̎̆ ̜̑́̒̐̑̆̅̆̌̆̎ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ I 
̝̒̓̆̐̆̎ ɀ ςρ ɉρυȟψϷɊ ̗̐́̉̆̎̓ȟ II ɀ 53 (39,8%), III  ɀ 56 (42,2%), 
IV ɀ  σ ɉςȟςϷɊȢ ˜̏ ̟̎́̐̑́̃̌̆̎̉ȟ ̐̑̉̈̎́̋̉  ̂̏̋̏̃̏̊ 
̗̅̉̒̌̏̋́̉̉ ̜̠̃̃̉̌̉ ̃ ψφ  ɉφτȟχϷɊ ̘̠̖̒̌̔́ȟ ̝́̋̒̉́̌̎̏̊ - ̃ 
ςπ ɉρυϷɊȟ ̙̒̍̆́̎̎̏̊ ɉ̂̏̋̏̃̏̊ ̉ ̝́̋̒̉́̌̎̏̊Ɋ ɀ ̃  ςχ  ɉςπȟσϷɊȢ 
ːˑ˞ ̜̂̌ ̏̂̔̒̌̏̃̌̆̎ ̘̜̃̎̔̓̑̉̆̑̆̐̎̍̉ ̄̆̍́̓̏̍́̍̉ ɉˏˤːɊ ̃ 
υψ ɉτσȟφϷɊ ̟̠̖̎́̂̌̅̆̎̉ȟ ̘̏́̄́̍̉ ̠̑́̈̍̏̈̇̆̎̉ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ɉ˛˝ː˙Ɋ ɀ ̃ συ ɉςφȟσϷɊȟ ̘̒̏̆̓́̎̉̆̍ ˏˤː ̉ ˛˝ː˙ ɀ ̃ σσ 
ɉςτȟψϷɊȟ ̜̋̏̎̓̔̈̉̏̎̎̍̉ ̘̏́̄́̍̉ ɀ ̃ σ ɉςȟσϷɊ ̉ ̏̓̆̋̏̍ 
̜̄̆̍̉̒̆̑̕ ɀ ̃  τ ɉσϷɊȢ   
ˠ̜̒̓́̎̏̃̌̆̎ ̜̏̐̑̆̅̆̌̆̎̎̆ ̋̌̉̎̉̋̏-̘̎̆̃̑̏̌̏̄̉̆̒̋̉̆ 
̈́̋̏̎̏̍̆̑̎̏̒̓̉ ̃ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̒ ːˑ˞ III  ̒̓̆̐̆̎̉ȟ 
̠̈́̃̉̒̉̆̚ ̏̓ ̠̎́̐̑́̃̌̆̎̉ ̗̅̉̒̌̏̋́̉̉ȟ ̃ ̠̒̃̈̉ ̒ ̘̆̍ ̜̂̌́ 
̑́̈̑́̂̏̓́̎́ ̗̝̅̉̆̑̆̎̉́̌̎̏̕̕-̘̠̅̉́̄̎̏̒̓̉̆̒̋́ ̗̓́̂̌̉́-
̖̒̆̍́ ɉ˟̗́̂̌̉́ ρɊȟ ̠̟̠̐̏̈̃̏̌́̚ ̘̝̑́̈̌̉̉̓ ̘̋̌̉̎̉̆̒̋̉̆ 
̐̑̉̈̎́̋̉ ̑́̎̎̆̊ ɉˍɊ ̉ ̐̏̈̅̎̆̊ ɉˎɊ ̒̓́̅̉̉ ːˑ˞ III  ̒̓̆̐̆̎̉Ȣ  
ˑ̝̜̏̐̏̌̎̉̓̆̌̎̍ ̗̝̅̉̆̑̆̎̉́̌̎̏̕̕-̘̅̉́̄̎̏̒̓̉̆̒̋̉̍ 
̐̑̉̈̎́̋̏̍ ̒̌̔̇̉̌́ ̝̠̅̃̉̄́̓̆̌̎́ ̗̠̑̆́̋̉ ̎́ ̝̂̏̌ȡ ̃ ̑́̎̎̆̊ 
̒̓́̅̉̉ ːˑ˞ III  ̒̓̆̐̆̎̉ ̘̠̏̓̍̆́̆̓̒ ̗̗̠̅̆̆̑̆̂̑́̉̏̎̎́ 
̝̑̉̄̉̅̎̏̒̓ȟ ̓̏̄̅́ ̋́̋ ̃ ̐̏̈̅̎̆̊ ̒̓́̅̉̉ ̜̠̠̟̠̃̃̌̓̒ 
̝̜̒̄̉̂́̓̆̌̎̆ ̠̅̃̉̇̆̎̉ ̃ ̖̎̏̄́Ȣ  
ˢ̘̉̑̔̑̄̉̆̒̋̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ ̐̑̏̃̆̅̆̎̏ ̃ ρτφ ɉψχȟτϷɊ 
̘̠̖̒̌̔́Ȣ ˜̑̉ ̛̜̖̏̂̆̍̎ ̗̖̐̑̏̆̒̒́ȟ ̜̜̙̖̃̈̃́̃̉ 
̝̜̒̔̐̑́̓̆̎̓̏̑̉́̌̎̊ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̎̅̑̏̍ȟ 
̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̜̃̐̏̌̎̆̎̏ ̃ ρςφ ɉωτȟχϷɊ 
̟̠̖̎́̂̌̅̆̎̉ȟ ̐̑̉ ̝̒̔̂̓̆̎̓̏̑̉́̌̎̏̍ ̃́̑̉́̎̓̆ ɀ ̃  σ ɉρππϷɊȢ  
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˟̗́̂̌̉́ ρ - ˑ ̗̝̉̆̑̆̎̉́̌̎̏̕̕-̘̅̉́̄̎̏̒̓̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ ̑́̎̎̆̊ ̉ ̐̏̈̅̎̆̊ ̒̓́̅̉̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ 
III   ̒ ̓̆̐̆̎̉ 
˗̘̌̉̎̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ ːˑ˞ ˍ̝̠̋̒̉́̌̎́ ˎ̠̏̋̏̃́  ˞̙̠̍̆́̎̎́ 

III  ̱  III  ˎ  III  ̱  III  ˎ  III  ̱  III  ˎ  
ˏ̘̆̌̉̉̎́ ̘̈̑́̋̏̃ = = ϻ ϻ ϻ ϻ 
˝̗̠̆́̋̉ ̘̈̑́̋̏̃ ̎́ ̒̃̆̓ - - - - - - 
˝̗̠̆́̋̉ ̘̈̑́̋̏̃ ̎́ ̝̂̏̌ ϻ - ϻ - ϻ - 
ˏ̝̜̆̑̓̉̋́̌̎̊ ̋̏̍̐̏̎̆̎̓ ˛ˣ˝ - - - - - - 
ː̏̑̉̈̏̎̓Ȣ ̋̏̍̐̏̎̆̎̓ ˛ˣ˝ ϻ - ϻ - ϻ - 
˗̝̜̏̑̎̆́̌̎̆ ̜̑̆̌̆̋̒̕ ϻ - ϻ - ϻ - 
ˏ̜̆̄̆̓́̓̉̃̎̊ ̉̎̅̆̋̒ ˗̆̑̅̏ -5  -25 +5+25 -5  -25 +5+25 -5  -25 +5+25 

 
˜̑̉ ̘̐̆̑̃̉̎̏̊ ̓̑́̃̍̆ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ 
̠̐̏̋́̈́̎̉̍̉ ̋ ̟̐̑̏̃̆̅̆̎̉ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ 
̒̌̔̇̉̌̉ ̜̒̓̃̏̌̏̃̆ ̠̐̏̃̑̆̇̅̆̎̉ ̒ ̜̜̃̑́̇̆̎̎̍ ̏̓̆̋̏̍ 
̍̏̈̄́ ɉρχ ̟̎́̂̌̅̆̎̉̊ ɀυτȟψϷɊȢ ˗́̋ ̐̑́̃̉̌̏ȟ ̃ ̜̖̐̏̅̏̂̎ 
̘̠̖̒̌̔́ ̐̑̉ ̐̑̏̃̆̅̆̎̉̉ ˗˟ ̉ ˙˝˟ ̝̏̂̎́̑̔̇̉̃́̌̉̒ 
̜̍̎̏̇̆̒̓̃̆̎̎̆ ̍̆̌̋̉̆ ̜̋̏̎̓̔̈̉̏̎̎̆ ̘̏́̄̉ȟ 
̟̠̌̏̋́̌̉̈̔̉̆̒̚ ̠̐́̑́̃̆̎̓̑̉̋̔̌̑̎̏ȟ ̃ ̏̂̌́̒̓̉ ̝̜̖̂́̈́̌̎ 
̠̅̆̑ ̉ ̍̏̈̏̌̉̒̓̏̄̏ ̓̆̌́Ȣ  ˑ̜̆̋̏̍̐̑̆̒̒̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ 
̝̐̑̏̃̏̅̉̌̉̒ ̔ ̗̐́̉̆̎̓̏̃ ̒ ̜̒̔̂̋̏̍̐̆̎̒̉̑̏̃́̎̎̍̉ 
̝̜̃̉̓́̌̎̍̉ ̗̠̔̎̋̉̍̉̕ȟ ́ ̐̑̉ ̘̎́̌̉̉̉ ̜̖̄̑̔̂ ̝̜̖̃̉̓́̌̎ 
̑́̒̒̓̑̏̊̒̓̃ ̏̐̆̑́̓̉̃̎̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ ̜̝̏̓̋̌́̅̃́̌̏̒ ̅̏ 
̗̒̓́̂̉̌̉̈́̉̉ ̝̜̖̃̉̓́̌̎ ̗̔̎̋̉̊̕Ȣ ˑ̠̌ ̠̔̅́̌̆̎̉ 
̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̒̔̂̒̓̑́̓́ ̝̉̒̐̏̌̈̏̃́̌̉ ̘̜̑́̈̌̉̎̆ 
̖̘̉̑̔̑̄̉̆̒̋̉̆ ̜̅̏̒̓̔̐ȟ ̒̑̆̅̉ ̜̖̋̏̓̏̑ ̐̑̆̏̂̌́̅́̌̉ 
̂̏̋̏̃̏̊ ɉωχ ̝̜̖̂̏̌̎ ɀ φφȟτϷɊȟ ̙̜̑́̒̉̑̆̎̎̊ ̂̏̋̏̃̏̊ ɉςχ-
ρψȟυϷɊ ̉ ̖̅̃̔̒̓̏̑̏̎̎̉̊ ̂̏̋̏̃̏̊ ɉυ-σȟτϷɊȢ ˜̆̑̆̅̎̆-̂̏̋̏̃̏̊ 

̅̏̒̓̔̐ ̠̐̑̉̍̆̎̌̉ ̃ φ ɉτȟρϷɊ ̘̠̖̒̌̔́ȟ ̝̜̂̉̑̏̎̓́̌̎̊̕ ɀ ̃ χ 
ɉτȟψϷɊȟ ̗̝̜̒̔̂̏̋̉̐̉̓́̌̎̊ ɀ ̃ σ ɉςȟςϷɊ ̉ ̃ ̏̅̎̏̍ 
̟̎́̂̌̅̆̎̉̉ ɉπȟχϷɊ ̐̑̏̃̆̅̆̎́ ̙̠̉̑̏̋́ ̋̏̒̓̎̏-
̘̠̐̌́̒̓̉̆̒̋́ ̠̋̑́̎̉̏̓̏̍̉ ̃ ̌̏̂̎̏-̘̜̖̃̉̒̏̎ ̠̖̏̂̌́̒̓Ȣ 
˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ ̓́̋̇̆ȟ ̘̓̏ ̔ ̟́̂̒̏̌̓̎̏̄̏ ̝̙̂̏̌̉̎̒̓̃́ 
̙̖̐̏̒̓̑́̅́̃̉ ̜̂̌́ ̜̃̐̏̌̎̆̎́ ̋̏̒̓̎̏-̘̠̐̌́̒̓̉̆̒̋́ 
̠̅̆̋̏̍̐̑̆̒̒̉̃̎́ ̗̠̓̑̆̐́̎́̉ ̘̆̑̆̐́ ɉρσφ ̟̎́̂̌̅̆̎̉̊ ɀ 
ωσȟςϷɊȟ ̠̟̠̐̏̈̃̏̌́̚ ̖̝̒̏̑́̎̉̓ ̜̋̏̒̓̎̊ ̌̏̒̋̔̓ ̠̅̌ 
̟̐̏̒̌̆̅̔̆̊̚ ̑̆̋̏̎̒̓̑̔̋̓̉̃̎̏̊ ̗̏̐̆̑́̉̉Ȣ ˕̟̘̒̋̌̆̎̉̆ 
̒̏̒̓́̃̉̌̉ χ ɉτȟψϷɊ ̝̜̖̂̏̌̎ ̒ ̜̍̎̏̄̏̑́̄̍̆̎̓́̑̎̍̉̕ 
̝̘̜̏̒̋̏̌́̓̍̉ ̐̆̑̆̌̏̍́̍̉ ̘̆̑̆̐́ȟ ̐̑̉ ̜̖̋̏̓̏̑ ̖̝̒̏̑́̎̉̓ 
̜̋̏̒̓̎̊ ̌̏̒̋̔̓ ̎̆ ̠̝̐̑̆̅̒̓́̃̌̌̏̒ ̜̃̏̈̍̏̇̎̍ ̉ σ ̘̠̒̌̔́ 
̗̝̒̔̂̏̋̉̐̉̓́̌̎̏̊ ̋̑́̎̉̏̓̏̍̉̉Ȣ  
ˎ̙̌̉̇́̊̉̆ ̝̜̑̆̈̔̌̓́̓ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ ̗̅̉̒̌̏̋́̉̉ 
̜̐̑̆̅̒̓́̃̌̆̎ ̎́ ̑̉̒̔̎̋̆ 1.  

 

 
˝̉̒̔̎ ̏̋ 1 - ̞ ̖̜̒̏̅ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̐̏ ̙̋́̌̆ ̖̉̒̏̅̏̃ ː̌́̈̄̏ 

 
˚́̉̂̏̌̆̆ ̠̜̂̌́̄̏̐̑̉̓̎̆ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̘̜̐̏̌̔̆̎ 
̐̑̉ I ̒̓̆̐̆̎̉ ːˑ˞ ̒ ̝̜́̋̒̉́̌̎̍ ̉ ̙̜̒̍̆́̎̎̍ 
̎́̐̑́̃̌̆̎̉̆̍ ̗̅̉̒̌̏̋́̉̉Ȣ ˜̑̉ II ̒̓̆̐̆̎̉ ːˑ˞ 
̝̜̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ɉIV ̉ V ̂́̌̌̏̃ ̐̏ ˥˕ːɊ 
̟̝̎́̂̌̅́̌̉̒ ̔ σφȟρϷ ̝̜̖̂̏̌̎ ̐̑̉ ̂̏̋̏̃̏̊ ̗̅̉̒̌̏̋́̉̉ȟ ̐̑̉ 
̝́̋̒̉́̌̎̏̊ ̗̅̉̒̌̏̋́̉̉ ɀ ̃ υσȟσϷȟ ̐̑̉ ̙̒̍̆́̎̎̏̊ ɀ ̃ φφȟχϷȢ 
˜̑̉ I ɀ III  ˍ ̠̖̒̓̆̐̆̎ ̂̏̋̏̃̏̄̏ ːˑ˞ȟ ̄̑̔̂̏̆ ̙̎́̑̔̆̎̉̆ 
̗̔̎̋̉̕ ̊ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̉ ̃̆̄̆̓́̓̉̃̎̏̆ ̠̒̏̒̓̏̎̉̆ ɉ˥˕ː 
II ̉ IIIɊ ̘̝̃̒̓̑̆́̌̉̒ ̘́̆̚ȟ ̘̆̍ ̐̑̉ ̝́̋̒̉́̌̎̏̊ ̉ ̙̒̍̆́̎̎̏̊ 
̗̅̉̒̌̏̋́̉̉Ȣ ˜̑̉ III  ˎ ̉ IV ̠̖̒̓̆̐̆̎ ːˑ˞  ̃̒̆ ̙̐̏̒̓̑́̅́̃̉̆ 
̐̏̄̉̂́̌̉ ̎̆̈́̃̉̒̉̍̏ ̏̓ ̛̏̂̆̍́ ̉ ̒̑̏̋̏̃ ̜̖̐̑̏̃̆̅̆̎̎ 
̜̖̏̐̆̑́̓̉̃̎ ̙̝̃̍̆́̓̆̌̒̓̃Ȣ    

ˑ̘̉̎́̍̉̆̒̋̉̊ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̉̊ ̝̋̏̎̓̑̏̌ ̃ ̒̑̏̋̉ ̏̓ ρ 
̅̏ υτ ̒̔̓̏̋ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ ̃ τχ ɉςψȟρϷɊ ̘̠̖̒̌̔́ ̜̠̃̃̉̌ 
̘̎́̌̉̉̆ ̐̏̃̓̏̑̎̏̄̏ ̠̒̅́̃̌̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̋̏̓̏̑̏̆ 
̜̂̌̏ ̜̃̈̃́̎̏ ̘̜̑́̈̌̉̎̍̉ ̘̐́̓̏̌̏̄̉̆̒̋̉̍̉ ̗̐̑̏̆̒̒́̍̉ȡ 
̘̏́̄̉ ̙̉̆̍̉̉ ɀ ρυ ɉρρȟςϷɊȟ ̟̠̏̋̋̌̈̉̏̎̎́ ̗̠̄̉̅̑̏̆́̌̉̕ ɀ 
ρπ ɉχȟυϷɊȟ ̏̓̆̋ ̍̏̈̄́ ɀ ψ ɉυȟωϷɊȟ ̜̃̎̔̓̑̉̍̏̈̄̏̃̆ ̜̄̆̍́̓̏̍ ɀ 
φ ɉτȟυϷɊȟ ̘̜̏̓̒̑̏̆̎̎̆ ̜̌̉̋̃̏̑̎̆ ̜̄̉̅̑̏̍ ɀ 6 (4,5%), 
̜̐̏̅̌̏̒̋̔̓̎̆ ̜̄̆̍́̓̏̍ ɀ ς ɉρȟυϷɊȢ ˜̑̏̃̆̅̆̎ ̓́̋̇̆ ́̎́̌̉̈ 
̖̉̒̏̅̏̃ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̠̎́̌̉̉ ɉ̄̑̔̐̐́ ρɊ ̉̌̉ 
̠̏̓̒̔̓̒̓̃̉ ɉ̄̑̔̐̐́ ςɊ ̐̏̃̓̏̑̎̏̄̏ ̠̒̅́̃̌̆̎̉ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ɉ˟̗́̂̌̉́ ςɊȢ  

 
˟̗́̂̌̉́ ς - ̞ ̖̜̒̏̅ ˤ˙˟ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̘̠̎́̌̉̉ ̐̏̃̓̏̑̎̏̄̏ ̠̒̅́̃̌̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 

˕̖̒̏̅ ̐̏ ˥˕ː ˜̏̃̓̏̑̎̏̆  
̒̅́̃̌̆̎̉̆ 

ˎ̆̈ ̐̏̃̓̏̑̎Ȣ 
˞̠̅́̃̌̆̎̉ 

ˍ̂̒Ȣ ̘Ȣ % ˍ̂̒Ȣ ̘Ȣ % 
I ɉ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅Ɋ 33 70,2 59 49,7  
II  ɉ̃̆̄̆̓́̓̉̃̎̏̆ ̠̒̏̒̓̏̎̉̆Ɋ 6 12,8  6 5  
III  ɉ̠̄̑̔̂́ ̗̠̉̎̃́̌̉̅̉̈́̉Ɋ 5 10,6  13 10,8  
IV ɉ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉Ɋ 3 6,4  33 27,5  
V ɉ̖̙̏̑̏̆̆ ̃̏̒̒̓́̎̏̃̌̆̎̉̆Ɋ - - 9 7,5  
ˏ̒̆̄̏ 47 100  120 100  

 
˗́̋ ̃̉̅̎̏ȟ ̝̝̌̆̓́̌̎̏̒̓ ̃ ρ-̊ ̄̑̔̐̐̆ ̜̙̐̑̆̃́̌́ ̟̓́̋̏̃̔ ̃̏ 
2-̊ ̎́ ςπ Ϸ ɉpЃπȟπυɊȟ ́ ̃̆̄̆̓́̓̉̃̎̏̆ ̠̒̏̒̓̏̎̉̆ ̘̝̃̒̓̑̆́̌̏̒ 

̎́ χȟφϷ ̘́̆̚ ɉpЃπȟπυɊȢ ˢ̙̏̑̏̆̄̏ ̇̆ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ ̃ ρ-̊ 
̄̑̔̐̐̆ ̎̆ ̟̝̎́̂̌̅́̌̏̒ ̒̏̃̒̆̍Ȣ ˟̏̓ ́̋̓̕ȟ ̘̓̏ ̘̐̏̓̉ ̔ ρȾσ 
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̙̖̐̏̒̓̑́̅́̃̉ ̘̝̏̓̍̆́̌̏̒ ̑́̈̃̉̓̉̆ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ 
̠̒̏̒̓̏̎̉̊ȟ ̙̖̐̏̓̑̆̂̏̃́̃̉ ̐̏̃̓̏̑̎̏̄̏ ̏̐̆̑́̓̉̃̎̏̄̏ 
̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̙̃́̇̎̆̊̆̊ ̝̟̏̒̏̂̆̎̎̏̒̓ 
̠̓̇̆̌̏̊ ˤ˙˟Ȣ ˍ̎́̌̉̈ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̠̟̐̏̈̃̏̌̓ 
̘̝̒̉̓́̓ ̐̏̃̓̏̑̎̏̆ ̒̅́̃̌̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̏̅̎̏̊ ̉̈ 
̖̃̆̅̔̉̚ ̘̐̑̉̉̎ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̉ ̖̒̏̅̏̃ ̠̓̇̆̌̏̊ ˤ˙˟Ȣ                
ˏ ̒̑̏̋̉ ̏̓ σπ ̅̏ ρσυ ̒̔̓̏̋ ̐̏̒̌̆ ̜̓̑́̃̍ ɉ̃ ̒̑̆̅̎̆̍ ɀ 
υφȟχϻψȟω ̅̎̆̊Ɋ ̔ ̜̙̖̃̇̉̃̉ ̝̜̖̂̏̌̎ ɉχυ ̟̎́̂̌̅̆̎̉̊Ɋ ̜̂̌́ 
̐̑̏̃̆̅̆̎́ ̗̠̑̆̄̉̒̓̑́̉ ̜̒̓̑̔̋̓̔̑ ̟̖̠̏̑̍̉̑̔̉̒̕̚ 
̐̏̒̌̆̅̒̓̃̉̊ ˤ˙˟Ȣ ˞̝̏̑̍̉̑̏̃́̌̉̒̕ ̟̒̌̆̅̔̉̆̚ ̜̒̓̑̔̋̓̔̑̎̆ 
̠̐̏̒̌̆̅̒̓̃̉ ˤ˙˟ȡ ̜̅̆̆̋̓̕ ̘̆̑̆̐́ ɀ 56 (74,7%) 
̜̖̏̂̒̌̆̅̏̃́̎̎ȟ ̝̠̌̏̋́̌̎́ ̠́̓̑̏̉̕ ̍̏̈̄́ ɀ 36 (48%), 
̠̅̉̔̈̎́̕̕ ̠́̓̑̏̉̕ ɀ ςυ ɉσσȟτϷɊȟ ̠́̓̑̏̉̕ ̍̏̈̄́ȟ 
̟̘̟̠̃̋̌́́̚ ̒̓̃̏̌ ɀ ρς ɉρφϷɊȟ ̟̠̎̆̒̏̏̂́̉̆̒̚̚ 
̗̝̜̉̎̓̑́̆̑̆̂̑́̌̎̆ ̜̐̒̆̃̅̏̋̉̒̓ ɀ 14 (18,7%), 
̟̠̒̏̏̂́̉̆̒̚̚ ̜̌̉̋̃̏̑̎̆ ̜̋̉̒̓ ɀ 10 (1σȟτϷɊȟ ̜́̋̓̉̃̎̆ 
̜̏̑̍̕ ̗̄̉̅̑̏̆́̌̉̉̕ ɀ υ ɉφȟχϷɊȟ ̙̘̉̆̍̉̆̒̋̉̆ ̠̐̏̑́̇̆̎̉ ɀ 
σ ɉτϷɊȟ ̘̜̏̓̒̑̏̆̎̎̆ ̝̜̒̔̂̅̔̑́̌̎̆ ̜̄̉̅̑̏̍ ɀ 2 (2,7%). 
˞̑̆̅̉ ̜̖̒̓̑̔̋̓̔̑̎ ̐̏̒̌̆̅̒̓̃̉̊ ˤ˙˟ ̎́̉̂̏̌̆̆ ̘́̒̓̏ 
̘̝̃̒̓̑̆́̌̉̒ ̜̅̆̆̋̓̕ ̘̆̑̆̐́ȟ ̘̜̑́̈̌̉̎̆ ̘́̓̑̏̉̆̒̋̉̆̕ ɀ 73 
ɉωχȟσϷɊ ̉ ̜̋̉̒̓̏̈̎̆ ̠̉̈̍̆̎̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉςτ 
̟̠̎́̂̌̅̆̎̉ - σςȟπϷɊȢ ˜̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̠̌̏̂̎́ 
̗̠̌̏̋́̌̉̈́̉ ̋̉̒̓ ̜̠̃̃̌̆̎́ ̔ ω ɉσχȟυϷɊ ̝̜̖̂̏̌̎ȟ ̘̠̃̉̒̏̎́ ɀ 

̔ ψ ɉσσȟτϷɊȟ ̠̓̆̍̆̎̎́ ɀ ̔ υ ɉςπȟψϷɊ ̉ ̜̘̠̈́̓̌̏̎́ ɀ ̔ σ 
(12,5%).    
˞̑̆̅̉ ̐̏̒̌̆̅̒̓̃̉̊ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ ̖́̑́̋̓̆̑́ 
̐̑̆̏̂̌́̅́̌̉ ̜̐̉̑́̍̉̅̎̆ ̙̠̎́̑̔̆̎̉ ɀ φω ɉωςϷɊ ̝̜̖̂̏̌̎ȟ 
̞̜̋̒̓̑́̐̉̑́̍̉̅̎̆ ̑́̒̒̓̑̏̊̒̓̃́ ̘̝̃̒̓̑̆́̌̉̒ ̔ σπ ɉτπϷɊȟ 
̙̠̎́̑̔̆̎̉ ̝̜̖̅̃̉̄́̓̆̌̎ ̗̔̎̋̉̊̕ ̘̜̖̆̑̆̐̎ ̎̆̑̃̏̃ ɀ ̔ τψ 
ɉφτϷɊȟ ̘̜̑̆̆̃̆ ɀ ̔ ρυ ɉςπϷɊȟ ̜̒̆̎̒̉̓̉̃̎̆ ɀ ̔ ρφ ɉςρȟτϷɊȟ 
̜̋̏̏̑̅̉̎́̓̏̑̎̆ ɀ ̔ ςρ ɉςψϷɊȟ ̠̜̃̆̒̓̉̂̔̌̑̎̆ ɀ ̔ υς ɉφωȟτ 
%Ɋȟ ̙̠̎́̑̔̆̎̉ ̗̔̎̋̉̊̕ ́̎́̌̉̈́̓̏̑̏̃ ɀ ̔ ρπ ɉρσȟτϷɊȢ 
ː̜̑̔̂̆ ̖̘̐̒̉̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ ̜̈́̑̆̄̉̒̓̑̉̑̏̃́̎ ̔ ρρ 
ɉρτȟχϷɊ ̜̖̏̂̒̌̆̅̏̃́̎̎Ȣ 
˪̘̐̉̌̆̐̓̉̆̒̋̉̆ ̐̑̉̐́̅̋̉ ̐̑̉ ̜̃̐̉̒̋̆ ̉̈ ̗̒̓́̉̏̎́̑́ 
̟̝̎́̂̌̅́̌̉̒ ̔ ρψ ɉςτϷɊ ̝̜̖̂̏̌̎Ȣ ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̘́̒̓̏̓́ 
̠̑́̈̃̉̓̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ ̞̐̉̌̆̐̒̉̉ ̃ ̒̑̏̋̉ ̅̏ τ ̠̗̍̆̒̆̃ 
̐̏̒̌̆ ̜̓̑́̃̍ ̈́̃̉̒̉̓ ̏̓ ̖́̑́̋̓̆̑́ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˟́̋ ̐̑̉ ̘̐̆̑̃̉̎̏̍ ̐̏̑́̇̆̎̉̉ ̒̓̃̏̌́ 
̏̑̍̉̑̏̃́̎̉̆̕ ̞̐̉̌̆̐̒̉̉ ̟̝̎́̂̌̅́̌̏̒ ̘́̆̚  ɉτ 
̟̠̎́̂̌̅̆̎̉- σσȟχϷɊ  ̘̆̍ ̐̑̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̍ ɉρτ -22,3%) 
(p Є πȟπυɊȢ ˎ̜̌́ ̜̠̃̃̌̆̎́ ̜̠̃̒̏̋́ ̠̗̠̋̏̑̑̆̌̉̏̎̎́ 
̝̈́̃̉̒̉̍̏̒̓ ɉrЀπȟψɊ ̘̜́̒̓̏̓ ̠̑́̈̃̉̓̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̐̑̉̐́̅̋̏̃ ̏̓ ̒̓̆̐̆̎̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́   ɉ˝̉̒̔̎̏̋ 
ςɊȢ ˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆ ̜̟̔̋́̈̃́̓ ̎́ ̘̈̎́̆̎̉̆ ̠̐̏̑́̇̆̎̉ 
̜̖̒̓̃̏̌̏̃ ̒̓̑̔̋̓̔̑ ̃ ̄̆̎̆̈̆ ̠̑́̈̃̉̓̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ 
̞̐̉̌̆̐̒̉̉Ȣ   

 

 
˝̉̒̔̎ ̏̋ 2 - ʕ ́̒̓̏̓́ ̠̑́̈̃̉̓̉ ̞̐̉̌̆̐̒̉̉ ̐̏̒̌̆ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ȟ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̖́̑́̋̓̆̑́ ̠̐̏̑́̇̆̎̉ ̒̓̃̏̌́ ̉   
̒̓̆̐̆̎̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ȡ ρ ɀ ː ˑ˞ I ̒ ̓̆̐̆̎̉Ƞ ς ɀ ː ˑ˞  II ̒ ̓̆̐̆̎̉Ƞ σ ɀ ː ˑ˞  III  ̒ ̓̆̐̆̎̉Ƞ τ ɀ ̐ ̘̠̆̑̃̉̎́ 

̓̑́̃̍́ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ 
 
ˏ̜̠̜̃̌̆̎ ̜̏̐̑̆̅̆̌̆̎̎̆ ̈́̋̏̎̏̍̆̑̎̏̒̓̉ ̠̑́̈̃̉̓̉ 
̃̆̄̆̓́̓̉̃̎̏̄̏ ̒̓́̓̔̒́ ɉˏ˞Ɋ ̔ ̗̐́̉̆̎̓̏̃ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ȟ 
̃̏̈̎̉̋̎̏̃̆̎̉̆ ̋̏̓̏̑̏̄̏ ̟̎́̂̌̅́̌̉ ̔ ρς ɉχȟςϷɊ 
̜̖̏̂̒̌̆̅̏̃́̎̎Ȣ ˠ̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ˏ˞ ̠̑́̈̃̉̌̒ ̃ υ ̘̠̖̒̌̔́ ̉̈ 
σρ ̘̐̆̑̃̉̎̏̄̏ ̉ ̃ χ ̘̠̖̒̌̔́ ̉̈ ρσφ ̗̜̖̅̉̒̌̏̋́̉̏̎̎ 
̐̏̑́̇̆̎̉̊ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉρφȟρϷ ̉ υȟρϷ 
̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ɋȟ ̓Ȣ ̆Ȣȟ ̐̑̉ ̘̐̆̑̃̉̎̏̊ ̓̑́̃̍̆ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ˏ˞ ̠̑́̈̃̉̃́̌̒ ̃ σ ̑́̈́ ̘́̆̚ȟ ̘̆̍ ̐̑̉ 
̗̜̖̅̉̒̌̏̋́̉̏̎̎ ̠̖̐̏̑́̇̆̎̉ ɉpЃπȟπυɊȢ  ˜̑̉ ̐̑̏̃̆̅̆̎̉̉ 
́̎́̌̉̈́ ̘̜́̒̓̏̓ ̠̑́̈̃̉̓̉ ˏ˞ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̖́̑́̋̓̆̑́ 
̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̜̙̖̃̇̉̃̉ χυ 
̝̜̖̂̏̌̎ ̜̂̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̞̓̏ ̘̐́̓̏̌̏̄̉̆̒̋̏̆ 
̠̒̏̒̓̏̎̉̆ ̝̒̏̑̍̉̑̏̃́̌̏̒̕ ̔ υ ɉτρȟχϷɊ ̗̐́̉̆̎̓̏̃ ̒ 
̘̜̐̆̑̃̉̎̍ ̐̏̃̑̆̇̅̆̎̉̆̍ ̒̓̃̏̌́ ̉ ̔ χ ɉρρȟςϷɊ ̜̙̖̃̇̉̃̉ 
̝̜̖̂̏̌̎ ̒ ̗̜̅̉̒̌̏̋́̉̏̎̎̍ ̖́̑́̋̓̆̑̏̍ ̠̐̏̃̑̆̇̅̆̎̉Ȣ ˪̓̏ 
̘̏̈̎́́̆̓ȟ ̘̓̏ ˏ˞ ̔ ̜̙̖̃̇̉̃̉ ̝̜̖̂̏̌̎ ̠̑́̈̃̉̃́̌̒ ̐̑̉̍̆̑̎̏ 
̃ τ ̑́̈́ ̘́̆̚ ɉpЃπȟπυɊ ̐̑̉ ̘̜̖̐̆̑̃̉̎ ̜̖̒̓̃̏̌̏̃ 

̠̖̐̏̃̑̆̇̅̆̎̉Ȣ ˚́ ̏̑̍̉̑̏̃́̎̉̆̕ ˏ˞ȟ ̐̏ ̙̎́̉̍ ̜̅́̎̎̍ȟ 
̜̏̋́̈̃́̆̓ ̠̃̌̉̎̉̆ ̓́̋̇̆ ̝̒̓̆̐̆̎ ̜̃̑́̇̆̎̎̏̒̓̉ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̗̐̑̏̆̒̒́Ȣ ˟́̋ȟ ̞̓̏ ̠̒̏̒̓̏̎̉̆ ̝̑́̈̃̉̌̏̒ ̔ σ 
ɉυȟχϷɊ ̗̐́̉̆̎̓̏̃ ̒ ːˑ˞ II  ̒ ̓̆̐̆̎̉ ̉ ̔ τ ɉψȟυϷɊ ̝̜̖̂̏̌̎ ̒ ːˑ˞ 
III  ̒̓̆̐̆̎̉Ȣ ˞̏̄̌́̒̎̏ ̑́̈̑́̂̏̓́̎̎̏̊ ̖̒̆̍̆ ̠̑́̈̅̆̌̆̎̉ 
̑́̎̎̆̊ ̉ ̐̏̈̅̎̆̊ ̒̓́̅̉̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ 
̒̉̎̅̑̏̍́ III  ̒̓̆̐̆̎̉ȟ ̜̃̆̄̆̓́̓̉̃̎̊ ̒̓́̓̔̒ ̠̑́̈̃̉̃́̌̒ 
̝̓̏̌̋̏ ̔ ̝̜̖̂̏̌̎ ̒ III  ̱  ̝̟̒̓̆̐̆̎ ̗̅̉̒̌̏̋́̉̉Ȣ  
˕̒̒̌̆̅̏̃́̎̉̆ ̈́̋̏̎̏̍̆̑̎̏̒̓̆̊ ̠̏̑̍̉̑̏̃́̎̉̕ ̝̜̖̅̌̉̓̆̌̎ 
̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̙̎́̑̔̆̎̉̊ ̠̒̏̈̎́̎̉ȟ ̃ ̄̆̎̆̈̆ ̜̖̋̏̓̏̑ 
̝̋́̑̅̉̎́̌̎̏̆ ̘̈̎́̆̎̉̆ ̉̍̆̆̓ ̙̎́̑̔̆̎̉̆ ̗̔̎̋̉̊̕ 
̠̑̆̓̉̋̔̌̑̎̏̊ ̗̏̑̍́̉̉̕ȟ ̐̑̆̅̐̏̌́̄́̌̏ ̘̉̈̔̆̎̉̆ 
̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̜̖̒̓̃̏̌̏̃ ̖̏̓̅̆̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  ˙̘́̋̑̏̒̋̏̐̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̃ ̒̓̃̏̌̆ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̎̆ ̏̂̎́̑̔̇̉̃́̌̉ ̔ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ːˑ˞ I 
̒̓̆̐̆̎̉ ɉ̘̐̑̉̉̎́̍̉ ̒̍̆̑̓̉ ̜̂̌̉ ˟˪˘ˍ ̉ 
̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̕Ɋ ɉ˟̗́̂̌̉́ 3).  

 
˟̗́̂̌̉́ σ - ˤ́̒̓̏̓́ ̘̃̒̓̑̆́̆̍̏̒̓̉ ̘̜̖̑́̈̌̉̎ ̃̉̅̏̃ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ 
̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ 
˙̘̏̑̏̌̏̄̉̆̒̋̉̆̕ 
̠̉̈̍̆̎̆̎̉ 

˞̝̜̔̐̑́̓̆̎̓̏̑̉́̌̎̊ ːˑ˞ ̒Ⱦ̓ ˑ˞ɕ 
n=3 

˜˟˞   ː˙ 
n=19 

ˏ̒̆̄̏ 
n=92 I 

n=2 
II 
n=14 

III  ̱  
n=31 

III  ˎ
n=20 

IV 
n=3 

˙̘̜̆̌̋̏̏́̄̏̃̆ 
̠̠̋̑̏̃̏̉̈̌̉̎̉ 

- 
 

2 
14,3% 

13 
41,9% 

14 
70,0% 

2 
66,7% 

2 
66,7% 

9 
47,4% 

42  
(45,6%) 

˕̙̘̆̍̉̆̒̋̉̆ 
̠̉̈̍̆̎̆̎̉ 

- 
 

2 
14,3% 

13 
41,9% 

1 
5,0% 

- 1 
33,3% 

3 
15,7% 

20  
(21,7%) 

ˏ̜̎̔̓̑̉̒̓̃̏̌̏̃̆ 
̜̄̆̍́̓̏̍  

- 
 

- 2 
6,4% 

5 
25,0% 

1 
33,3% 

- 2 
10,5% 

10   
(10,8%) 

5,3
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116 

˗̜̉̒̓̏̈̎̆ 
̠̉̈̍̆̎̆̎̉ɕɕ 

- 
 

- 3 
9,7% 

- - - 1 
5,3% 

4 
(4,3%) 

ˑ̉̔̈̎̏̆̕̕ ́̋̒̏-
̝̎́̌̎̏̆ ̐̏̑́̇̆̎̉̆ 

- - - - - - 2 
10,5% 

2 
(2,2%) 

˚̜̜́̅̑̃  
̒̓̃̏̌́  

- - - - - - 3 
15,7% 

3 
(3,3 %) 

˚̆̓ ̉̈̍̆̎̆̎̉̊ 2 
100% 

10 
71,4% 

- - - - - 12  
(13,0%) 

ɕ̝̜̒̔̂̓̆̎̓̏̑̉́̌̎̊ ̗̜̅̉̒̌̏̋́̉̏̎̎̊ ̒̉̅̑̏̍Ƞ ɕɕ ̝̜̌̆̓́̌̎̊ ̖̉̒̏̅ ̘̆̑̆̈ σψ ̒̔̓̏̋ ̉ ̂̏̌̆̆Ȣ 
 
˜̏ ̍̆̑̆ ̘̠̔̃̆̌̉̆̎̉ ̒̓̆̐̆̎̉ ̗̅̉̒̌̏̋́̉̉ ̗̝̐̑̏̐̏̑̉̏̎́̌̎̏ 
̝̙̠̔̍̆̎́̆̓̒ ̘̋̏̌̉̆̒̓̃̏ ̟̎́̂̌̅̆̎̉̊ȟ ̃ ̜̖̋̏̓̏̑ 
̘̖̍́̋̑̏̒̋̏̐̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̐̑̉ ́̔̓̏̐̒̉̉ ̎̆ ̘̝̏̓̍̆́̌̏̒Ȣ  
˗̑̏̍̆ ̓̏̄̏ȟ ̒ ̘̔̃̆̌̉̆̎̉̆̍ ̒̓̆̐̆̎̉ ːˑ˞ ̃̏̈̑́̒̓́̌̏ 
̘̋̏̌̉̆̒̓̃̏ ̘̒̌̔́̆̃ ̗̃̆̑̉̉̋́̉̉̕ Ⱥ̜̂̏̑̏̈̅Ȼ ̠̒̅́̃̌̆̎̉ ̎́ 

̝̐́̑́̄̉̐̐̏̋́̍̐́̌̎̏̊ ̉̈̃̉̌̉̎̆ ̉ ̠̋̑̏̃̏̉̈̌̉̎̉̊ ̃ 
̜̒̓̃̏̌̏̃̆ ̜̏̓̅̆̌ ̍̏̈̄́Ȣ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̓́̋̏̊ 
̐̑̉̈̎́̋ ̠̐̏̃̑̆̇̅̆̎̉ ̒̓̃̏̌́ ̍̏̈̄́ȟ ̋́̋ ̆̄̏ ̜̎́̅̑̃ ̜̂̌ 
̖́̑́̋̓̆̑̆̎ ̝̓̏̌̋̏ ̠̅̌ ̘̐̆̑̃̉̎̏̊ ̜̓̑́̃̍ ̒̓̃̏̌́ ̉ ̎̆ 
̘̠̃̒̓̑̆́̌̒ ̐̑̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̍ ̖́̑́̋̓̆̑̆ ̠̐̏̑́̇̆̎̉Ȣ 

 

 
˝̉̒̔̎ ̏̋ 3 - ̋ ́̒̐̑̏̒̓̑́̎̆̎̉̆ ̘̖̍́̋̑̏̒̋̏̐̉̆̒̋̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕    ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̑̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-
̗̅̉̒̌̏̋́̉̏̎̎̏̍  ̒̉̎̅̑̏̍̆ II  ̉  III  ̒ ̓̆̐̆̎̉ȡ ρ ɀ̉ ̈̍̆̎̆̎̉̊ ̎̆̓Ƞ  ςɀ̅ ̏  ̒̑̆̅̎̆̄̏ ̍̏̈̄́Ƞ σ ɀ ̅ ̏ ̖̃̆̑̎̆̊ ̓̑̆̓̉ ̍̏̒̓́Ƞ τ ɀ ̅ ̏ ̒̑̆̅̎̆̊ 

̓̑̆̓̉ ̍̏̒̓́Ƞ υ ɀ ̅ ̏ ̎̉̇̎̆̊ ̓̑̆̓̉ ̍̏̒̓́Ƞ φ ɀ ̅ ̏ ̐̑̏̅̏̌̄̏̃́̓̏̄̏ ̍̏̈̄́ 
 
˚̉ ̑̉̒̔̎̋̆ σ ̐̑̆̅̒̓́̃̌̆̎̏ ̘̄̑́̉̆̒̋̏̆̕ ̏̓̏̂̑́̇̆̎̉̆ 
̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̑̉ ːˑ˞ II ̉ III  ̒̓̆̐̆̎̆̊Ȣ ˜̑̉ ːˑ˞ I ̒̓̆̐̆̎̉ 
̘̖̍́̋̑̏̒̋̏̐̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̎̆ ̜̠̃̃̉̌̉ȟ ́ ̐̑̉ 
ːˑ˞ IV ̒̓̆̐̆̎̉ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́ ̠̉̈̍̆̎̆̎̉ ̠̝̑́̒̐̑̏̒̓̑́̎̌̉̒ 
̅̏ ̐̑̏̅̏̌̄̏̃́̓̏̄̏ ̍̏̈̄́Ȣ ˏ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̒ 
̗̜̅̉̒̌̏̋́̉̏̎̎̍ ̐̏̃̑̆̇̅̆̎̉̆̍ ̒̓̃̏̌́ ̍̏̈̄́ ̒ ̎́̑́̒̓́̎̉̆̍ 
̒̓̆̐̆̎̉ ̗̅̉̒̌̏̋́̉̉ ̘̐́̓̏̍̏̑̏̌̏̄̉̆̒̋̉̆̕ ̠̉̈̍̆̎̆̎̉ ̃ 
̜̖̒̓̃̏̌̏̃ ̖̏̓̅̆̌́ ̟̠̑̆̄̉̒̓̑̉̑̔̓̒ ̃ ̂̏̌̆̆ ̝̋́̔̅́̌̎̏̍ 
̎́̐̑́̃̌̆̎̉̉Ȣ ˜̜̑̏̃̆̅̆̎̎̊ ̠̗̜̋̏̑̑̆̌̉̏̎̎̊ ́̎́̌̉̈ 
̜̠̃̃̉̌ ̝̈́̃̉̒̉̍̏̒̓ ̍̆̇̅̔ ̝̜̋́̔̅́̌̎̍ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆̍ 
̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̉ ̎́̑́̒̓́̎̉̆̍ 
̒̓̆̐̆̎̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ 
(r=0,87).  
˜̑̉ ̘̍̉̋̑̏̒̋̏̐̉̆̒̋̏̍ ̉̒̒̌̆̅̏̃́̎̉̉ ɉnЀςωɊ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́ 
̖̎́̏̅̉̌̉  ̘̜̑́̈̌̉̎̆ ̠̉̈̍̆̎̆̎̉ ̙̘̉̆̍̉̆̒̋̏̄̏ ̖́̑́̋̓̆̑́ȟ 
̠̠̟̠̐̑̏̃̌̉̆̒̚ ̏̓̆̋̏̍ ̠̎̆̊̑̏̐̉̌ ̃ ̖̈̏̎́ ̙̉̆̍̉̉ȟ ̘̏́̄́̍̉ 
̠̠̑́̈̑̇̆̎̉ ̒ ̐̑̉̈̎́̋́̍̉ ̄̉̂̆̌̉ ̜̖̎̆̑̃̎ ̋̌̆̓̏̋ȟ ̄̌̔̂̏̋̏̊ 
̙̉̆̍̉̆̊ ̎̆̊̑̏̎̏̃ ̒ ̑́̒̐́̅̏̍ ̠̎̆̊̑̏̐̉̌ ̉ ̋̌̆̓̋́̍̉-
̠̓̆̎̍̉ȟ ̏̂̉̌̉̆̍ corporae versicoloratae ̃ ̘̖̔́̒̓̋́ ̑́̒̐́̅́ 
̓̋́̎̆̊Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̜̝̃̑́̇̆̎̎̏̒̓ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ 
̠̐̏̃̑̆̇̅̆̎̉ ̜̖̒̓̃̏̌̏̃ ̒̓̑̔̋̓̔̑ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉̍̆̆̓ 
̠̟̏̐̑̆̅̆̌̆̆̚ ̘̈̎́̆̎̉̆ ̠̅̌ ̙̂̌̉̇́̊̆̄̏ ̖̉̒̏̅́ ̜̓̑́̃̍Ȣ 
ˠ̄̌̔̂̌̆̎̉̆ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ ̃ ̜̖̒̓̃̏̌̏̃ 
̖̒̓̑̔̋̓̔̑́ ̒ ̎́̑́̒̓́̎̉̆̍ ̒̓̆̐̆̎̉ ̗̅̉̒̌̏̋́̉̉ 
̠̐̏̅̓̃̆̑̇̅́̆̓̒ ̘̍̏̑̏̌̏̄̉̆̒̋̉̍̕ ̉̒̒̌̆̅̏̃́̎̉̆̍Ȣ  

ˏ̜̜̃̏̅ȡρȢ ˛̜̒̎̏̃̎̍̉ ̘̐̑̉̉̎́̍̉ ̙̖̂̌̉̇́̊̉ 
̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ 
̜̓̑́̃̍ ̠̠̟̠̃̌̓̒ ̐̏̃̑̆̇̅̆̎̉̆ ̒̓̃̏̌́ ̍̏̈̄́ ̘̐̆̑̃̉̎̏̄̏ 
̉̌̉ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̖́̑́̋̓̆̑́ ̉ ̐̏̃̓̏̑̎̏̆ ̒̅́̃̌̆̎̉̆ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˘̘̙̔̉̆ ̖̜̉̒̏̅ ̐̏ ̙̋́̌̆ ː̌́̈̄̏ ɉ̖̙̏̑̏̆̆ 
̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̠̔̍̆̑̆̎̎́ ̗̠̉̎̃́̌̉̅̉̈́̉Ɋ ̜̠̠̟̠̃̃̌̓̒ 
̝̓̏̌̋̏ ̐̑̉ I ɉσψȟρϷ ̉ υςȟσϷɊ ̉ II ɉρȟωϷ ̉ τυȟσϷɊ ̠̖̒̓̆̐̆̎ 
̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́Ȣ ˜̑̉ ̂̏̌̆̆ 
̄̌̔̂̏̋̏̊ ̗̅̉̒̌̏̋́̉̉ ̉ ̘̐̆̑̃̉̎̏̍ ̖́̑́̋̓̆̑̆ ̜̓̑́̃̍ ̒̓̃̏̌́ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̠̜̖̂̌́̄̏̐̑̉̓̎ ̝̑̆̈̔̌̓́̓̏̃ ̎̆ 
̟̠̎́̂̌̅́̆̓̒ȟ ́ ̝̝̌̆̓́̌̎̏̒̓ ̋̏̑̑̆̌̉̑̔̆̓ ̒̏ ̝̟̒̓̆̐̆̎ 
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ɉr=0,95).  
ςȢ ˜̏̃̓̏̑̎̏̆ ̒̅́̃̌̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̘̜̑́̈̌̉̎̍̉ 
̘̍̏̑̏̌̏̄̉̆̒̋̉̍̉̕ ̒̔̂̒̓̑́̓́̍̉ȟ ̘́̒̓̏ ̠̟̐̑̆̅̒̓́̃̌̉̍̉̚ 
̒̏̂̏̊ ̙̂̌̉̇́̊̉̆ ̠̐̏̒̌̆̅̒̓̃̉  ˤ˙˟ȟ ̘̠̏̓̍̆́̆̓̒ ̃ ςψȟρϷ 
̘̒̌̔́̆̃ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎-̏̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̉ ̆̄̏ 
̃̏̈̎̉̋̎̏̃̆̎̉̆ ̘̝̈̎́̉̓̆̌̎̏ ̖̙̔̔̅́̆̓ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ 
(p< 0,05).   
σȢ ˞̑̆̅̉ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̒̓̃̏̌̆ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́ ̐̏̒̌̆ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ 
̟̐̑̆̏̂̌́̅́̓ ̘̜̍̆̌̋̏̏́̄̏̃̆ ̠̠̋̑̏̃̏̉̈̌̉̎̉ ɉτχȟψϷɊ ̉ 
̙̘̉̆̍̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉ ɉςρȟχϷɊȢ ˠ̝̑̏̃̆̎ 
̗̜̖̐̏̒̓̅̉̒̌̏̋́̉̏̎̎ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̙̎́̑̔̆̎̉̊ ̃ ̒̓̃̏̌̆ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̈́̃̉̒̉̓ ̏̓ ̜̃̑́̇̆̎̎̏̒̓̉ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-
̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̉ ̃̒̌̆̅̒̓̃̉̆ ̞̓̏̄̏ ̒ 
̎́̑́̒̓́̎̉̆̍ ̒̓̆̐̆̎̉ ̗̅̉̒̌̏̋́̉̉ ̟̠̎́̂̌̅́̆̓̒ ̂̏̌̆̆ 
̝̋́̔̅́̌̎̏̆ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆ ̘̖̐́̓̏̍̏̑̏̌̏̄̉̆̒̋̉̕ 
̉̈̍̆̎̆̎̉̊ ̃ ̜̖̒̓̃̏̌̏̃ ̖̒̓̑̔̋̓̔̑́ ɉr=0,87).   
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̊̅̆ȟ ˢȢˎȢ ˔̘̎́̆̎̉̆ ̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̃ ̝̜̖̌̆̓́̌̎ ̖̖̉̒̏̅́ ̐̑̉ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̆ Ⱦ ˢȢˎȢ ˍ̊̅̆ȟ ˒Ȣ˙Ȣ  
ˎ̙̔̑̓̆̊̎ ȾȾ ˝̗̠̆́̎̉̍́̉ ̐̑̉ ̓ ̠̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̆ ̉ ̜̖̍̏̈̄̏̃ ̝̖̉̎̒̔̌̓́Ȣ ɀ̇ Ȣ: 1978. ɀ ˞ Ȣ τπ ɀ 43. 

2 ˎ̙́̌́̏̃ȟ ˍȢ˚Ȣ ˜̗̜̑̉̎̉̐ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̗̃̆̑̉̉̋́̉̉̕ ̗̜̖̅̉̒̌̏̋́̉̏̎̎ ̉ ̘̜̖̐̆̑̃̉̎ ̐̏̑́̇̆̎̉̊ ̒̓̃̏̌́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ 
̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ Ⱦ ˍȢ˚Ȣ ˎ̙́̌́̏̃ȟ ːȢ˘Ȣ ˞̆̑̃́̓̉̎̒̋̉̊ȟ ˑȢ ː̏̍̆̒̒-ˡ̔̒̓̆̑ ȾȾ ˚̆̊̑̏́̎̆̒̓Ȣ ̉ ̉̎̓̆̎̒Ȣ 
̠̓̆̑́̐̉Ȣ ɀ ˞ ˜̂Ȣ: 1991. ɀ ˞ Ȣ ττ ɀ 50. 

3 ː̠̘̏̑̋̉̎́ȟ ːȢ˜Ȣ ˞̜̏̃̑̆̍̆̎̎̆ ̜̍̆̓̏̅ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̘̠̌̆̆̎̉ ̖̘̖̎̆̊̑̏̉̑̔̑̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ Ⱦ ːȢ˜Ȣ ː̠̘̏̑̋̉̎́ ȾȾ ˟̑Ȣ 
̛̏̂̆̅̉̎̆̎̎̏̊ ̘̎́̔Ȣ ̋̏̎̕Ȣ ̖̎̆̊̑̏̉̑̔̑̄̏̃ ˘̆̎̉̎̄̑́̅́Ȣɀ ̆ Ȣ: 1966. - ˟ Ȣ τȢ ɀ ˞ Ȣ ɀ 320-325.   

4 ˔̏̓̏̃ȟ ˫ȢˏȢ ˗̘̠̌̉̎̉̆̒̋́ ̅̉́̄̎̏̒̓̉̋́ ̄̉̐̆̑̓̆̎̈̉̏̎̎̏-̗̅̉̒̌̏̋́̉̏̎̎̏̄̏ ̒̉̎̅̑̏̍́ ̉ ̗̠̅̉̆̑̆̎̉̑̏̃́̎̎́̕̕ ̓́̋̓̉̋́ 
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ˏ̏ ̖̍̎̏̄̉ ̜̖̌̉̓̆̑́̓̔̑̎ ̘̖̉̒̓̏̎̉̋́ ̠̐̑̉̃̏̅̉̓̒ ̗̉̑́̕ 
̆̇̆̄̏̅̎̏̄̏ ̠̃̏̈̑́̒̓́̎̉ ̘̜́̒̓̏̓ ˤ˙˟ȟ ̐̏ ̜̅́̎̎̍ ˏ˛˔- 2%. 
˜̑̉ ̞̓̏̍ȟ ̏̅̎̉̍ ̉̈ ̙̖̃́̇̎̆̊̉ ̠̝̏̂̒̓̏̓̆̌̒̓̃ȟ 
̟̖̏̂̔̒̌́̃̌̉̃́̉̚ ̝̝́̋̓̔́̌̎̏̒̓ ̜̐̑̏̂̌̆̍ȟ ̠̠̠̃̌̆̓̒ ̘̠́̒̓́ 
̗̠̉̎̃́̌̉̅̉̈́̉ ̙̖̐̏̒̓̑́̅́̃̉ ɉ˗̏̎̅́̋̏̃ ˒Ȣ˚Ȣȟ ˗̗̑̉̃̆̋̉̊ 
ˏȢˏȢȟ ςππςɊȟ ̠̋̏̓̏̑́ ̃̏̈̎̉̋́̆̓ ̃̒̌̆̅̒̓̃̉̆ ̠̑́̈̃̉̓̉ 
̘̜̖̑́̈̌̉̎ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̠̒̏̒̓̏̎̉̊ȟ ̖̒̓̏̊̋̉ 
̒̉̍̐̓̏̍̏̋̏̍̐̌̆̋̒̏̃ȟ ̛̜̖̏̂̆̅̉̎̆̎̎ ̐̏̅ ̎́̈̃́̎̉̆̍ 
̠̐̏̒̌̆̅̒̓̃̉ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍Ȣ  ˕̍̆̎̎̏ ̖̉ 
̏̑̍̉̑̏̃́̎̉̆̕ȟ ̃̏ ̍̎̏̄̏̍ȟ ̏̂̔̒̌́̃̌̉̃́̆̓ ̞̘̋̏̎̏̍̉̆̒̋̉̊ 
̔̆̑̂̚ ̏̓ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̄̏ ̓̑́̃̍́̓̉̈̍́Ȣ ˜̠̏̒̌̆̅̒̓̃̉ ˤ˙˟ 
̘̜̘̑̆̈̃́̊̎̏ ̜̍̎̏̄̏̏̂̑́̈̎Ȣ ˎ̏̌̆̆ ̓̏̄̏ȟ ̏̒̏̂̆̎̎̏̒̓̉ 
̒̏̃̑̆̍̆̎̎̏̄̏ ̓̑́̃̍́̓̉̈̍́ȟ ̘̙̔̌̔̆̎̉̆ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̉ 
̘̜̖̌̆̆̂̎ ̃̏̈̍̏̇̎̏̒̓̆̊ ̠̐̑̉̃̏̅̓ ̋ ̟̉̈̍̆̎̆̎̉ ̖̉ 
̜̒̓̑̔̋̓̔̑Ȣ ˟́̋ȟ ̃ ̠̒̃̈̉ ̒ ̖̔̒̐̆́̍̉ ́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ 
̑̆́̎̉̍́̓̏̌̏̄̉̉ȟ ̃̏̈̑́̒̓́̎̉̆̍ ̝̔̅̆̌̎̏̄̏ ̃̆̒́ ̠̓̇̆̌̏̊ 
̜̓̑́̃̍ȟ ̃ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̘̠̏̓̍̆́̆̓̒ ̑̏̒̓ ̘̉̒̌́ 
̗̐́̉̆̎̓̏̃ ̒ ̝̜̅̌̉̓̆̌̎̍̉ ̝̜̂̆̒̒̏̈̎́̓̆̌̎̍̉ ̠̠̒̏̒̓̏̎̉̍̉ 
̒̑̆̅̉ ̙̖̐̆̑̆̎̆̒̉ ̠̜̓̇̆̌̆ ̙̜̔̉̂ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
ɉ˓́̎́̊̅́̑̏̃ ˓Ȣ ˞Ȣȟ ˗̙̌̉̍́ ˍȢ ˏȢ ςππφȟ Yamamoto T. et 
al.,2001).  
˛̜̄̑̏̍̎̊ ̞̘̋̏̎̏̍̉̆̒̋̉̊ ̔̆̑̂̚ ̏̓ ̎̆̊̑̏̓̑́̃̍́̓̉̈̍́ȟ 
̜̓̑̔̅̏̒̐̏̒̏̂̎̊ ̃̏̈̑́̒̓ ̝̙̂̏̌̉̎̒̓̃́ ̙̖̐̏̒̓̑́̅́̃̉ȟ ̠̝̒̃̈ 
̝̙̂̏̌̉̎̒̓̃́ ̘̜̖̐̏̌̔̆̎̎ ̓̑́̃̍ ̒ ̝̜́̌̋̏̄̏̌̎̍ 
̝̠̏̐̎̆̎̉̆̍ȟ ̎́̒̉̌̉̆̍ȟ ̅̏̑̏̇̎̏-̜̓̑́̎̒̐̏̑̓̎̍̉ 
̙̠̐̑̏̉̒̆̒̓̃̉̍̉ ̟̅̆̌́̓ ̞̓̔ ̐̑̏̂̌̆̍̔ ̏̒̓̑̏ ̗̝̒̏̉́̌̎̏̊ȟ 
̟̓̑̆̂̔̆̊̚ ̠̐̏̒̓̏̎̎̏̄̏ ̉ ̃̒̆̒̓̏̑̏̎̎̆̄̏ ̘̠̉̈̔̆̎̉Ȣ  ˗̑̏̍̆ 
̓̏̄̏ȟ ̟̟̠̎́̂̌̅́̆̆̒̚ ̃ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̉̈̍̆̎̆̎̉̆ 
̜̒̓̑̔̋̓̔̑ ̐̏̒̌̆̅̒̓̃̉̊ ̎̆̊̑̏̓̑́̃̍́̓̉̈̍́ ̟̅̉̋̓̔̓ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̐̆̑̆̒̍̏̓̑́ ̜̖̎̆̋̏̓̏̑ ̗̜̖̏̑̄́̎̉̈́̉̏̎̎ 
́̒̐̆̋̓̏̃ ̃̏̐̑̏̒́Ȣ   
ˣ̝̟̆̌ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̏ ̐̑̏̃̆̅̆̎̉̆ ́̎́̌̉̈́ 
̜̖̏̒̎̏̃̎ ̗̜̖̏̑̄́̎̉̈́̉̏̎̎ ́̒̐̆̋̓̏̃ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ 
̝̜̂̏̌̎̍ ̒ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊Ȣ 
˞̟̔̆̒̓̃̔̉̆̚̚ ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̗̜̏̑̄́̎̉̈́̉̏̎̎̆ 
̜́̒̐̆̋̓ ̜̐̑̏̂̌̆̍ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̍̏̇̎̏ 
̝̐̏̅̑́̈̅̆̌̉̓ ̎́ ̒̓̑̏̄̏ ̗̍̆̅̉̉̎̒̋̉̆ȟ ̍̆̅̉̋̏-̗̝̜̒̏̉́̌̎̆ ̉ 
̍̆̅̉̋̏-̜̐̑́̃̏̃̆Ȣ 
IȢ ˙̗̆̅̉̉̎̒̋̉̆ ̜́̒̐̆̋̓ 
ρȢρȢ ˛̋́̈́̎̉̆ ̝̅̏̄̏̒̐̉̓́̌̎̏̊ ̐̏̍̏̉̚Ȣ ˪̓̏̓ ̞̓́̐ 
̗̏̑̄́̎̉̈́̉̉ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̃̏ ̖̍̎̏̄̉ ̘̠̖̒̌̔́ 
̠̠̠̃̌̆̓̒ ̙̟̑̆́̉̍̚ ̃ ̙̔̒̐̆̎̏̍ ̘̌̆̆̎̉̉ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ 
̜̓̑́̃̍Ȣ ˜̑̉ ̞̓̏̍ȟ ̒̌̆̅̔̆̓ ̜̝̃̅̆̌̉̓ ̟̒̌̆̅̔̉̆̚ ̜̏̒̎̏̃̎̆ 
̜̍̏̍̆̎̓ ̗̋̃́̌̉̉̉̑̏̃́̎̎̏̊̕ ̝̅̏̄̏̒̐̉̓́̌̎̏̊ 
̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ȡ ̐̏̌̎̏̓́ ̜̏̋́̈̃́̆̍̏̊ ̐̏̍̏̉̚ 
ɉ̏̒̓́̎̏̃̋́ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ̗̠̉̍̍̏̂̉̌̉̈́̉ȟ ̐̑̏̉̌́̋̓̉̋́̕ 
̗́̒̐̉̑́̉̉ȟ ̗̠̋́̓̆̓̆̑̉̈́̉ ̗̝̜̖̆̎̓̑́̌̎ ̃̆̎ȟ ̗̠̒̓́̂̉̌̉̈́̉ 

̘̖̄̆̍̏̅̉̎́̍̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ ̉ ̐̑ȢɊȟ ̠̃̑̆̍ 
̓̑́̎̒̐̏̑̓̉̑̏̃̋̉ ̝̂̏̌̎̏̄̏ ̃ ̗̒̓́̉̏̎́̑ȟ ̅̏̒̓́̃̋́ ̗̐́̉̆̎̓́ 
̃ ̗̟̒̐̆̉́̌̉̈̉̑̏̃́̎̎̔ ̖̘̟̎̆̊̑̏̉̑̔̑̄̉̆̒̋̔ ̋̌̉̎̉̋̔Ȣ 
˜̑́̋̓̉̋́ ̜̐̏̋́̈̃́̆̓ȟ ̘̓̏ȟ ̘̓̏ ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ȟ  ̞̓̉ 
̜̋̏̍̐̏̎̆̎̓ȟ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ȟ ̟̐̑̉̒̔̓̒̓̃̔̓  ̎̆ 
̝̟̐̏̌̎̏̒̓Ȣ ˜̏-̃̉̅̉̍̏̍̔ȟ ̞̓̏ ̠̒̃̈́̎̏ ̋́̋ ̒ ̗̋̃́̌̉̉̋́̉̆̊̕ 
̐̆̑̒̏̎́̌́ȟ ̓́̋ ̉ ̒ ̗̜̏̑̄́̎̉̈́̉̏̎̎̍̉ ́̒̐̆̋̓́̍̉ȟ ̟̘̠̃̋̌́ 
̜̃̏̐̑̏̒ ̠̏̒̎́̆̎̉̚ ̗̖̍̆̅̉̉̎̒̋̉ ̂̑̉̄́̅Ȣ 
ρȢς ˛̋́̈́̎̉̆ ̗̒̐̆̉́̌̉̈̉̑̏̃́̎̎̏̊ ̐̏̍̏̉̚Ȣ  
ρȢςȢρ ˛̗̠̑̄́̎̉̈́̉ ̜̑́̂̏̓ ̐̑̉̆̍̎̏̄̏ ̠̏̓̅̆̌̆̎̉Ȣ ˜̑̉ 
̏̋́̈́̎̉̉ ̗̒̐̆̉́̌̉̈̉̑̏̃́̎̎̏̊ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̒ ˤ˙˟ 
̖̎̆̏̂̏̅̉̍̏ ̘̏̂̆̒̐̆̆̎̉̆ ̘̋̑̔̄̌̏̒̔̓̏̎̏̄̏ ̠̐̑̉̒̔̓̒̓̃̉ ̃ 
̐̑̉̆̍̎̏̍ ̏̓̅̆̌̆̎̉̉ ̗̒̐̆̉́̌̉̒̓̏̃ ̟̖̒̌̆̅̔̉̚ ̐̑̏̉̌̆̊̕ȡ 
̖̎̆̊̑̏̉̑̔̑̄ȟ ́̎̆̒̓̆̈̉̏̌̏̄-̑̆́̎̉̍́̓̏̌̏̄ȟ ̓̑́̃̍́̓̏̌̏̄ȟ 
̖̉̑̔̑̄ȟ ̎̆̃̑̏̐́̓̏̌̏̄ȟ ̓̆̑́̐̆̃̓ȟ ́ ̓́̋ ̇̆ ̘̃̑́̆̊ 
̘̖̐́̑́̋̌̉̎̉̆̒̋̉ ̒̌̔̇̂Ȣ ˚̖̆̏̂̏̅̉̍́ ̗̠̏̑̄́̎̉̈́̉ 
̘̋̑̔̄̌̏̒̔̓̏̎̏̊ ̉ ̂̆̒̐̆̑̆̂̏̊̎̏̊ ̜̑́̂̏̓ ̏̒̎́̆̎̎̏̊̚ 
̞̋̒̐̑̆̒̒-̌́̂̏̑́̓̏̑̉̉ȟ ˠ˔˕ ̋́̂̉̎̆̓́ȟ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̄̏ 
̋́̂̉̎̆̓́ȟ ̘̏̂̆̒̐̆̆̎̉̆ ̘̋̑̔̄̌̏̒̔̓̏̎̏̊ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̊ 
̅̉́̄̎̏̒̓̉̋̉ȟ ̟̘̟̃̋̌́̆̊̚ ̃ ̠̒̆̂ ̝̟̟̋̏̍̐̓̆̑̎̔ 
̟̓̏̍̏̄̑́̉̕ȟ ́ ̓́̋ ̇̆ ̗̏̐̆̑́̉̏̎̎̏̄̏ ̂̌̏̋́ȟ ̖̠̠̎́̏̅̆̄̏̒̚  
̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̃ ̐̑̉̆̍̎̏̍ ̏̓̅̆̌̆̎̉̉ȟ ̏̒̎́̆̎̎̏̄̏̚ 
̖̜̎̆̏̂̏̅̉̍̍ ̉̎̒̓̑̔̍̆̎̓́̑̉̆̍ ̉ ̘́̎̆̒̓̆̈̉̏̌̏̄̉̆̒̋̏̊ 
́̐̐́̑́̓̔̑̏̊Ȣ ˛̅̎̉̍ ̉̈ ̜̖̏̒̎̏̃̎ ̝̈̃̆̎̆̃ ̞̓́̐́ ̠̏̋́̈́̎̉ 
̐̏̍̏̉̚ ̃ ̐̑̉̆̍̎̏̍ ̏̓̅̆̌̆̎̉̉ ̠̠̠̃̌̆̓̒ ̝̃̏̈̍̏̇̎̏̒̓ 
̘̋̑̔̄̌̏̒̔̓̏̎̏̄̏ ̜̠̃̐̏̌̎̆̎̉ ̝̟̋̏̍̐̓̆̑̎̏̊ ̓̏̍̏̄̑́̉̉̕Ȣ 
˕̍̆̎̎̏ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̠̠̠̃̌̆̓̒ ̓̆̍ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̍ 
̠̍̆̑̏̐̑̉̓̉̆̍ȟ ̋̏̓̏̑̏̆ ̠̐̏̈̃̏̌̆̓ ̘̝̈̎́̉̓̆̌̎̏ ̝̒̎̉̈̉̓ 
̝̒̍̆̑̓̎̏̒̓ ̒̑̆̅̉ ̝̜̖̂̏̌̎ ̒ ˤ˙˟ȟ ̓́̋ ̋́̋ ̘̏̂̆̒̐̆̉̃́̆̓ 
̘̜̟̟̉̒̆̑̐̃́̔̚ ̠̅̌ ̞̋̒̓̑̆̎̎̏̊ ̜̒̌̔̇̂ ̅̉́̄̎̏̒̓̉̋̔ 
̖́̑́̋̓̆̑́ ˤ˙˟ȟ ̜̐̏̋́̈̃́̆̓ ̘̎́̌̉̉̆ ̉̌̉ ̏̓̒̔̓̒̓̃̉̆ 
̒̔̂̒̓̑́̓́ ̜̓̑́̃̍ȟ ̐̏̅̌̆̇́̆̄̏̚ ̖̘̉̑̔̑̄̉̆̒̋̏̍̔ ̟̔̅́̌̆̎̉Ȣ 
˗ ̟̒̏̇́̌̆̎̉ȟ ̅̏ ̠̙̒̆̄̏̅̎̎̆̄̏ ̠̅̎ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̠̏̓̎̏̒̉̓̒ ̋ ̠̅̏̑̏̄̏̒̓̏̉̍̚ ̍̆̓̏̅́̍ ̠̏̂̒̌̆̅̏̃́̎̉ȟ ̘̓̏ ̃̏ 
̍̎̏̄̏̍ ̏̂̔̒̌̏̃̌̆̎̏ ̅̏̑̏̄̏̃̉̈̎̏̊ ̑̆̎̓̄̆̎̏̃̒̋̏̊ ̐̌̆̎̋̉ 
̠̅̌ ̞̓̏̄̏ ̃̉̅́ ̅̉́̄̎̏̒̓̉̋̉Ȣ ˑ̏ ̠̎́̒̓̏̆̄̏̚ ̃̑̆̍̆̎̉ 
̏̂̒̌̆̅̏̃́̎̉̆ ̝̜̖̂̏̌̎ ̒ ˤ˙˟ ̟̘̃̋̌́̆̓ ̠̝̏̂̈́̓̆̌̎̏̆ 
̜̃̐̏̌̎̆̎̉̆ ̒̓́̎̅́̑̓̎̏̊ ̏̂̈̏̑̎̏̊ ̑̆̎̄̆̎̏̄̑́̉̉̕ ̘̆̑̆̐́ȟ 
̟̅́̆̊̚ ̍̉̎̉̍̔̍ ̗̉̎̏̑̍́̉̉̕ȟ ̠̋̏̓̏̑́ ̠̐̏̈̃̏̌̆̓ ̙̝̌̉ ̒ 
̓̏̊ ̉̌̉ ̉̎̏̊ ̝̟̒̓̆̐̆̎ ̠̃̆̑̏̓̎̏̒̓̉ ̝̐̑̆̅̐̏̌́̄́̓ ̘̎́̌̉̉̆ 
̉ ̖́̑́̋̓̆̑ ̐̏̃̑̆̇̅̆̎̉̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ  ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ ̃ 
̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ ̠̋̑́̎̉̏̄̑́̉̕ ̐̑̉ ˤ˙˟ ̎̆ ̜̠̠̃̐̏̌̎̆̓̒ 
̔̇̆ ̎́ ̠̐̑̏̓̇̆̎̉̉ ςπ ̖̐̏̒̌̆̅̎̉ ̌̆̓Ȣ ˏ ̜̐̑̉̆̍̎̊ ̐̏̋̏̊ 
̖̎̆̊̑̏̉̑̔̑̄̉̉ χ ː˗ˎ ̆̇̆̅̎̆̃̎̏ ̠̏̂̑́́̆̓̒̚ ̅̏ ρππ 
̝̜̖̂̏̌̎ ̒ ̓̑́̃̍́̍̉ ̜̄̏̌̏̃ ̉ ̃ ρππ Ϸ ̘̒̌̔́̆̃ ̉̍ 
̜̠̠̃̐̏̌̎̆̓̒ ̠̋̑́̎̉̏̄̑́̉̕ ̃ ς-̗̠̖̐̑̏̆̋̉ȟ ̐̑̉ ̞̓̏̍ 
̘̓̑́̃̍́̓̉̆̒̋̉̆ ̠̐̏̃̑̆̇̅̆̎̉ ̋̏̒̓̆̊ ̍̏̈̄̏̃̏̄̏ ̏̓̅̆̌́ 
̘̆̑̆̐́ ̜̠̠̟̠̃̃̌̓̒ ̍́̋̒̉̍̔̍ ̔ σ-υ Ϸ ̉̈ ̖̎̉Ȣ ˏ̜̐̏̌̎̆̎̉̆ 
˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̃̒̆̍ ̙̠̏̂̑́̓̉̃̉̍̒ ̝̜̂̏̌̎̍ ̃ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̎̆ ̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̜̃̏̈̍̏̇̎̍ ̉̈-̈́ 
̘̠̎́̌̉̉ ̃̒̆̄̏ ̏̅̎̏̄̏ ́̐̐́̑́̓́ȟ ̟̑́̂̏̓́̆̄̏̚ ̋́̋ ̠̅̌ ̎̔̇̅ 
̐̑̉̆̍̎̏̄̏ ̠̐̏̋̏ȟ ̓́̋ ̉ ̃̒̆̊ ̋̌̉̎̉̋̉Ȣ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ˗˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉ ̏̂̈̏̑̎̏̊ 
̋̑́̎̉̏̄̑́̉̉̕ ̐̑̉ ˤ˙˟ ̎̆̒̏̐̏̒̓́̃̉̍́Ȣ ˎ̏̌̆̆ ̓̏̄̏ȟ ˗˟ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̠̐̏̈̃̏̌̆̓ ̝̐̑̏̃̏̅̉̓ ̍̏̎̉̓̏̑̉̎̄ 
̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎ȟ ̜̝̐̏̋́̈̃́̓ ̠̉̈̍̆̎̆̎̉ȟ ̖̠̐̑̏̉̒̏̅̉̆̚ ̃ 
̄̏̌̏̃̎̏̍ ̍̏̈̄̆ȟ ̗̝̏̆̎̉̃́̓ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̠̟̖̠̐̑̉̍̆̎̉̒̚ 
̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉ȟ ̝̋̏̎̓̑̏̌̉̑̏̃́̓ ̝̜̑̆̈̔̌̓́̓ 
̖̘̖̉̑̔̑̄̉̆̒̋̉ ̙̝̃̍̆́̓̆̌̒̓̃ ̎́ ̄̏̌̏̃̎̏̍ ̍̏̈̄̆Ȣ ˠ̘̜̠̉̓̃́ 
̞̓̏ȟ ̖̎̆̏̂̏̅̉̍̏ ̝̐̑̆̅̐̑̉̎̉̍́̓ ̞̘̜̎̆̑̄̉̎̆ ̠̔̒̉̌̉ ̠̅̌ 
̠̃̎̆̅̑̆̎̉ ρππ Ϸ ˗˟-̠̏̂̒̌̆̅̏̃́̎̉ ̐̑̉ ̓̑́̃̍̆ ̜̄̏̌̏̃Ȣ 
˛̅̎̉̍ ̉̈ ̑̆̈̆̑̃̏̃ ̜̠̉̈̒̋́̎̉ ̃̏̈̍̏̇̎̏̒̓̆̊ ̓́̋̏̄̏ 
̙̍́̒̓́̂́ ̠̏̂̒̌̆̅̏̃́̎̉ ̍̏̇̆̓ ̝̒̌̔̇̉̓ ̖̒̏̑́̎̆̎̉̆ ˗˟ 
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̉̈̏̂̑́̇̆̎̉̊  ̃ ̃̉̅̆ ̞̜̖̌̆̋̓̑̏̎̎ ́̊̌̏̃̕ȟ ̘̓̏ ̘̝̈̎́̉̓̆̌̎̏ 
̒̎̉̈̉̓ ̜̈́̓̑́̓ ̎́ ̐̑̏̃̆̅̆̎̉̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̈́ ̘̒̆̓ 
̞̋̏̎̏̍̉̉ ̠̅̏̑̏̄̏̒̓̏̆̊̚ ̑̆̎̓̄̆̎̏̃̒̋̏̊ ̐̌̆̎̋̉Ȣ 
ρȢςȢς ˛̗̠̑̄́̎̉̈́̉ ̜̑́̂̏̓ ̠̏̓̅̆̌̆̎̉ ̗̑̆́̎̉̍́̉̉ ̉ 
̘̎̆̊̑̏̓̑́̃̍́̓̏̌̏̄̉̆̒̋̏̄̏ ̠̏̓̅̆̌̆̎̉Ȣ  ˛̝̟̒̏̂̆̎̎̏̒̓ 
̝̜̖̂̏̌̎ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ ̠̠̠̃̌̆̓̒ ̖̉ ̃̏̈̍̏̇̎̏̆ ̝̅̌̉̓̆̌̎̏̆ 
̖̎́̏̇̅̆̎̉̆ ̃ ˛˝˕˟ ɉρ-ς ̍̆̒Ȣ ̉ ̂̏̌̆̆Ɋȟ ̘̓̏ ̍̏̇̆̓ 
̘̝̈̎́̉̓̆̌̎̏ ̝̏̒̌̏̇̎̉̓ ̑́̂̏̓̔ ̠̏̓̅̆̌̆̎̉ ̉ ̘̔̃̆̌̉̉̓ 
̞̘̋̏̎̏̍̉̆̒̋̉̆ ̜̈́̓̑́̓Ȣ ˙̆̇̅̔ ̓̆̍ȟ ̃ ̠̟̐̏̅́̃̌̆̍̚ 
̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̔̇̆ ̘̆̑̆̈ χ-ρτ ̅̎̆̊ ̜̠̐̑̆̂̃́̎̉ ̃ 
̗̑̆́̎̉̍́̉̏̎̎̏̍ ̏̓̅̆̌̆̎̉̉ ̝̜̂̏̌̎̆ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ 
̖̠̠̎́̏̅̓̒ ̃ ̗̑̆́̎̉̍́̉̉ȟ ̜̄̌́̃̎̍ ̏̂̑́̈̏̍ȟ ̉̈-̈́ ̘̠̎́̌̉̉ 
̘̜̖̃̓̏̑̉̎ ̠̐̑̏̃̌̆̎̉̊ ̜̓̑́̃̍ ɉ̘̜̌̆̄̏̎̆ ̜̐̑̏̂̌̆̍ȟ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̝̐́̑̆̎̓̆̑́̌̎̏̄̏ ̠̐̉̓́̎̉ ̉ ̓Ȣ̅ȢɊȢ ˪̓̉ 
̝̜̂̏̌̎̆ ̍̏̄̔̓ ̜̝̂̓ ̜̐̆̑̆̃̆̅̆̎ ̃ ̜̐́̌́̓ ̉̎̓̆̎̒̉̃̎̏̊ 
̓̆̑́̐̉̉ȟ ̜̏̑̄́̎̉̈̏̃́̎̎̆ ̃ ̖̘̎̆̊̑̏̉̑̔̑̄̉̆̒̋̏̍ ̏̓̅̆̌̆̎̉̉ȟ 
̎̆ ̠̈́̎̉̍́ ̠̅̏̑̏̄̏̒̓̏̉̆̚ ̉ ̋̑́̊̎̆ ̖̜̎̆̏̂̏̅̉̍̆ ̋̏̊̋̉ 
̠̏̓̅̆̌̆̎̉ ̗̑̆́̎̉̍́̉̉Ȣ 
˞̏̄̌́̒̎̏ ̜̒̏̃̑̆̍̆̎̎̍ ̠̃̈̄̌̅́̍ ̒̔̆̒̓̃̔̆̓̚ σ ̜̏̒̎̏̃̎̆ 
̠̟̒̏̒̓́̃̌̉̆̚ ̙̔̒̐̆̎̏̄̏ ̘̠̌̆̆̎̉ ̠̓̇̆̌̏̊ ̘̆̑̆̐̎̏-
̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ȡ ̒̃̏̆̃̑̆̍̆̎̎̏̆ ̉ ́̅̆̋̃́̓̎̏̆ 
̖̘̉̑̔̑̄̉̆̒̋̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏ȟ ̠́̅̆̋̃́̓̎́ ̠̉̒̋̔̒̒̓̃̆̎̎́ 
̠̗̠̃̆̎̓̉̌̉ ̖̌̆̄̋̉ ̉ ̍̏̎̉̓̏̑̉̎̄ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ 
̠̅́̃̌̆̎̉ ɉˏˤˑɊȢ ˑ̠̌ ̜̠̃̐̏̌̎̆̎̉ ́̅̆̋̃́̓̎̏̄̏ 
̖̘̉̑̔̑̄̉̆̒̋̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ ̖̎̆̏̂̏̅̉̍̏ ̘̎́̌̉̉̆ ̃ 
̋̌̉̎̉̋̆ ̝̟̋̏̍̐̓̆̑̎̏̄̏ ̓̏̍̏̄̑́́̕ ̉ ̝̃̏̈̍̏̇̎̏̒̓ 
̠̏̒̔̆̒̓̃̌̆̎̉̚ ˗˟-̍̏̎̉̓̏̑̉̎̄́ ̃ ̟̌̂̏̆ ̠̃̑̆̍ ̒̔̓̏̋. 
ˍ̠̅̆̋̃́̓̎́ ̠̉̒̋̔̒̒̓̃̆̎̎́ ̠̗̠̃̆̎̓̉̌̉ ̖̌̆̄̋̉ ̐̑̆̅̐̏̌́̄́̆̓ 
̘̎́̌̉̉̆ ̜̖̒̏̃̑̆̍̆̎̎ ́̐̐́̑́̓̏̃ ˕ˏ˘ȟ ̜̖̋̏̓̏̑ ̐̏-̐̑̆̇̎̆̍̔ 
̘̎̆̅̏̒̓́̓̏̎̏ ̃̏ ̖̃̒̆ ̖̋̌̉̎̉̋́ȟ ̜̟̖̏̋́̈̃́̉̚ ̝̐̏̍̏̚ 
̝̜̂̏̌̎̍ ̒ ̓̑́̃̍́̍̉Ȣ ˪̓̏ ̏̂̏̑̔̅̏̃́̎̉̆ ̉̍̆̆̓ ̘̅̏̒̓́̓̏̎̏ 
̜̟̃̒̏̋̔ ̝̒̓̏̉̍̏̒̓ȟ ̏̅̎́̋̏ ̠̐̏̈̃̏̌̆̓ ̘̝̈̎́̉̓̆̌̎̏ 
̘̙̝̔̌̔̉̓ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̠̓̇̆̌̏̊ ˤ˙˟ȟ ́ ̓́̋ ̇̆ 
̝̒̎̉̈̉̓ ̘̉̒̌̏ ̘̜̖̑́̈̌̉̎ ̆̆ ̏̒̌̏̇̎̆̎̉̊ ɉ̎́̐̑̉̍̆̑ - 
̐̎̆̃̍̏̎̉̉ɊȢ ˙̏̎̉̓̏̑̉̎̄ ˏˤˑ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̎̆ 
̠̐̑̏̃̏̅̉̓̒ ̎̉ ̃ ̏̅̎̏̊ ̋̌̉̎̉̋̆ ˝˗ȟ ̘̓̏ ̠̠̠̃̌̆̓̒ 
̝̜̎̆̐̑̏̒̓̉̓̆̌̎̍ ̔̐̔̆̎̉̆̍̚Ȣ ˞̏̄̌́̒̎̏ ̗̠̑̆̋̏̍̆̎̅́̉̍ 
̖̃̆̅̔̉̚ ̖̘̖̎̆̊̑̏̉̑̔̑̄̉̆̒̋̉ ̉ ̘̖̑̆́̎̉̍́̓̏̌̏̄̉̆̒̋̉ 
̗̗́̒̒̏̉́̉̊ ̍̉̑́ȟ ̐̑̏̃̆̅̆̎̉̆ ̗̅̆̄̉̅̑́̓́̉̏̎̎̏̊ ̓̆̑́̐̉̉ 
ɉ̟̘̋̌̆̃̏̊ ̍̏̍̆̎̓ ̉̎̓̆̎̒̉̃̎̏̊ ̓̆̑́̐̉̉ ̠̓̇̆̌̏̊ ˤ˙˟Ɋ ̂̆̈  
̍̏̎̉̓̏̑̉̎̄́ ˏˤˑ ̠̠̠̃̌̆̓̒ ̜̃̑̆̅̎̍ ̠̅̌ ̝̂̏̌̎̏̄̏ ̉ ̒̌̔̇̉̓ 
̘̐̑̉̉̎̏̊ ̘̜̖̑́̈̌̉̎ ̙̏̉̂̏̋ ̐̑̉ ̘̌̆̆̎̉̉Ȣ ˑ̠̌ 
̍̏̎̉̓ ̏̑̉̎̄́ ˏˤˑ ̝̟̠̉̒̐̏̌̈̔̓̒ ̗̝̜̒̐̆̉́̌̎̆ ̜̏̅̎̏̑́̈̏̃̆ 
̖̘̉̑̔̑̄̉̆̒̋̉ ̜̉̍̐̌́̎̓̉̑̔̆̍̆ ̘̅́̓̉̋̉ȟ ̝̒̓̏̉̍̏̒̓ ̜̖̋̏̓̏̑ 
̠̋̏̌̆̂̌̆̓̒ ̏̓ ρππ ̅̏ ρπππ ̅̏̌̌́̑̏̃ ˞˥ˍȢ ˚́ ̜̐̆̑̃̊ ̠̃̈̄̌̅ 
̖̉ ̐̑̉̍̆̎̆̎̉̆ ̘̝̈̎́̉̓̆̌̎̏ ̜̐̏̃̒̉̓ ̝̒̓̏̉̍̏̒̓ ̘̠̌̆̆̎̉ 
̏̅̎̏̄̏ ̝̂̏̌̎̏̄̏ ̒ ̠̓̇̆̌̏̊ ˤ˙˟ȟ ̏̅̎́̋̏ȟ ̝̠̐̑́̃̉̌̎́ 
̠̓̆̑́̐̉ ̐̑̉̃̆̅̆̓ ̋ ̟̒̎̉̇̆̎̉ ̘̜́̒̓̏̓ ̏̒̌̏̇̎̆̎̉̊ȟ ́ 
̘̈̎́̉̓ ̉ ̝̅̌̉̓̆̌̎̏̒̓̉ ̜̠̐̑̆̂̃́̎̉ ̝̂̏̌̎̏̄̏ ̃ ̗̒̓́̉̏̎́̑̆Ȣ 
˗̑̏̍̆ ̓̏̄̏ȟ ̘̜̋̏̎̆̎̊ ̝̑̆̈̔̌̓́̓ȟ ́ ̉̍̆̎̎̏ ̒̎̉̇̆̎̉̆ 
̒̍̆̑̓̎̏̒̓̉ ̉ ̘̙̔̌̔̆̎̉̆ ̖̉̒̏̅̏̃ ˤ˙˟ȟ ̂̆̈̔̒̌̏̃̎̏ȟ 
̜̏̐̑́̃̅̃́̆̓ ̞̓̉ ̖̜̑́̒̏̅Ȣ  
IIȢ ˙̆̅̉̋̏-̗̝̜̒̏̉́̌̎̆  ̉ ̍̆̅̉̋̏-̜̐̑́̃̏̃̆ ̜́̒̐̆̋̓ ˤ˙˟Ȣ 
ςȢρ ˞̝̍̆̑̓ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ɉ˞˙ɊȢ ˪̓̏ ̠̐̏̎̓̉̆ ̠̏̂̒̔̇̅́̆̓̒ ̃ 
̗̍̆̅̉̉̎̆ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̔̇̆ ̠̅̆̒̓̋̏̃ ̌̆̓ ̉ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̜̐̏̌̎̍ ̐̑̆̋̑́̆̎̉̆̍̚ 
̠̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˛̅̎̏̊ ̉̈ ̜̖̏̒̎̏̃̎ 
̘̐̑̉̉̎ȟ ̠̖̐̑̉̃̏̅̉̚ ̋ ˞˙ ̠̠̠̃̌̆̓̒ ̠̠̓̇̆̌́ ˤ˙˟Ȣ 
˞̟̔̆̒̓̃̔̉̆̚̚ ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̜̍̆̓̏̅ ̎̆̊̑̏-
̗̑̆́̎̉̍́̉̉ȟ ̒̏̃̑̆̍̆̎̎̏̆ ̏̂̏̑̔̅̏̃́̎̉̆ ̠̟̐̏̈̃̏̌̓ 
̝̐̏̅̅̆̑̇̉̃́̓ ̐̑̉̈̎́̋̉ ̠̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓̉ ɉ̘̟̒̆̑̅̆̎̔ ̉ 
̜̖̝̟̅́̓̆̌̎̔ ̠̝̝̅̆̓̆̌̎̏̒̓ȟ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆Ɋ 
̝̅̏̃̏̌̎̏ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̆ ̠̃̑̆̍Ȣ ˞̏̂̒̓̃̆̎̎̏ ̐̑̏̂̌̆̍́ 
̒̏̅̆̑̇̉̓ ̅̃́ ̜̖̏̒̎̏̃̎ ́̒̐̆̋̓́ ɀ ̔̒̓́̎̏̃̌̆̎̉̆ ˞˙ ̉ 
̠̐̑̉̎̓̉̆ ̙̠̑̆̆̎̉ ̏̂ ̟̘̏̓̋̌̆̎̉̉ ̜́̐̐́̑́̓̔̑ 
̉̒̋̔̒̒̓̃̆̎̎̏̄̏ ̘̠̇̉̈̎̆̏̂̆̒̐̆̆̎̉ ̉ ̃̏̈̍̏̇̎̏̒̓̉ ̈́̂̏̑́ 
̖̅̏̎̏̑̒̋̉ ̏̑̄́̎̏̃Ȣ 
ˠ̒̓́̎̏̃̌̆̎̉̆ ̓́̋̏̄̏ ̠̠̒̏̒̓̏̎̉ ̋́̋ ˞˙ ̠̠̠̃̌̆̓̒ ̃ ̑́̃̎̏̊ 
̒̓̆̐̆̎̉ ̗̍̆̅̉̉̎̒̋̏̊ȟ ̟̘̑̉̅̉̆̒̋̏̊ ̉ ̞̘̓̉̆̒̋̏̊ ̐̑̏̂̌̆̍̏̊Ȣ 
˛̘̆̃̉̅̎̏ȟ ̘̓̏ ̃ ̅́̎̎̏̍ ̘̒̌̔́̆ ̖̎̆̏̂̏̅̉̍ ̙̒̓̑̏̇́̊̉̊ 
̑̆̄̌́̍̆̎̓ȟ ̝̟̐̏̌̎̏̒̓ ̟̘̟̉̋̌́̉̊̚ ̝̃̏̈̍̏̇̎̏̒̓ ̙̏̉̂̋̉ȟ ́ 
̓́̋ ̇̆ ̘̜̟̔̉̓̃́̉̊̚ ̃̒̆ ̗̎̆̍̆̅̉̉̎̒̋̉̆ ̜̒̓̏̑̏̎ ̃̏̐̑̏̒́Ȣ 
˚́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ȟ ̃ ̍̉̑̏̃̏̊ ̐̑́̋̓̉̋̆ ̞̓̏ ̠̒̏̒̓̏̎̉̆ 
̠̔̒̓́̎́̃̌̉̃́̆̓̒ ̋̏̎̒̉̌̉̔̍̏̍ ̃ ̒̏̒̓́̃̆ ̜̖̅̆̇̔̑̎ 
̓̆̑́̐̆̃̓́ȟ ̎̆̃̑̏̐́̓̏̌̏̄́ȟ ̖̎̆̊̑̏̉̑̔̑̄́ȟ ̑̆́̎̉̍́̓̏̌̏̄́ȟ 

̒̔̅̆̂̎̏-̗̍̆̅̉̉̎̒̋̏̄̏ ̞̋̒̐̆̑̓́ȟ ̠̐̑̆̅̒̓́̃̉̓̆̌ 
̗́̅̍̉̎̉̒̓̑́̉̉ ̋̌̉̎̉̋̉ ̒ ̠̝̜̏̂̈́̓̆̌̎̍ ̘̐̑̉̃̌̆̆̎̉̆̍ 
̒̏̓̑̔̅̎̉̋́ ̜̐̑̏̋̔̑́̓̔̑Ȣ ˗̏̎̒̉̌̉̔̍̔ ̅̏̌̇̆̎ 
̙̝̐̑̆̅̆̒̓̃̏̃́̓ ̜̒̓́̎̅́̑̓̎̊ȟ ̒̓̑̏̄̏ ̠̝̜̏̂̈́̓̆̌̎̊ 
̋̏̍̐̌̆̋̒ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̠̍̆̑̏̐̑̉̓̉̊ȡ ρȢ ̔̒̓́̎̏̃̌̆̎̉̆ 
́̋̓́̕ ̑́̃̆̎̒̓̃́ ̘̃̎̔̓̑̉̆̑̆̐̎̏̄̏ ̉ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏  
̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ɉ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̘̜̖̃̎̔̓̑̉̇̆̌̔̅̏̋̏̃ ̘̅́̓̉̋̏̃ ˏˤˑɊȟ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̆̄̏̚ ̏ 
̐̑̆̋̑́̆̎̉̉̚ ̗̝̆̑̆̂̑́̌̎̏̊ ̐̆̑̔̈̉̉̕Ƞ ςȢ ̔̒̓́̎̏̃̌̆̎̉̆ 
́̋̓́̕ ̑́̃̆̎̒̓̃́ ̗̝̐́̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ̋̉̒̌̏̑̏̅́ ̃̏ 
̃̎̔̓̑̆̎̎̆̊ ̒̏̎̎̏̊ ́̑̓̆̑̉̉ ̉ ̃̎̔̓̑̆̎̎̆̊ ̠̑̆̍̎̏̊ ̃̆̎̆ȟ 
̝̟̒̃̉̅̆̓̆̌̒̓̃̔̆̄̏̚ ̏ ̐̑̆̋̑́̆̎̉̉̚ ̠̐̏̄̌̏̆̎̉̚ ̋̉̒̌̏̑̏̅́ 
̋̌̆̓̋́̍̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ƞ σȢ ̔̒̓́̎̏̃̌̆̎̉̆ ́̋̓́̕ ̘̠̎́̌̉̉ 
̓́̋ ̜̎́̈̃́̆̍̏̄̏ ̒̉̎̅̑̏̍́ ̟̐̒̆̃̅̏̏̋̋̌̈̉̉ ̃̎̔̓̑̆̎̎̆̊ 
̒̏̎̎̏̊ ́̑̓̆̑̉̉ȟ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̆̄̏̚ ̏ ̐̏̌̎̏̍ 
̐̑̆̋̑́̆̎̉̉̚ ̋̑̏̃̏̓̏̋́ ̃ ̎̆̊Ƞ τȢ ˠ̒̓́̎̏̃̌̆̎̉̆  ́̋̓́̕ 
̠̐̑̆̋̑́̆̎̉̚ ̞̘̂̉̏̌̆̋̓̑̉̆̒̋̏̊ ́̋̓̉̃̎̏̒̓̉ ̋̌̆̓̏̋ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̑̉ ̞̞̗̘̌̆̋̓̑̏̎̆́̌̏̄̑́̉̆̒̋̏̍̕̕ 
̏̂̒̌̆̅̏̃́̎̉̉ ɉ̠̉̈̏̌̉̎̉ ̃ ̘̓̆̆̎̉̆ ρς ̘́̒̏̃ ̜̎̆̐̑̆̑̃̎̏̄̏ 
˪˪ː-̍̏̎̉̓̏̑̉̎̄́ɊȠ υȢ ˠ̒̓́̎̏̃̌̆̎̉̆ ́̋̓́̕ ̠̏̓̒̔̓̒̓̃̉ 
̜̖̒̓̃̏̌̏̃ ̜̜̖̃̈̃́̎̎ ̗̐̏̓̆̎̉́̌̏̃ ɉ̘̖́̋̔̒̓̉̆̒̋̉ȟ 
̜̖̒̏̍́̓̏̒̆̎̒̏̑̎ ̉ ̝̜̖̈̑̉̓̆̌̎Ɋȟ ̘̓̏ ̓́̋ ̇̆ 
̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏ ̐̑̆̋̑́̆̎̉̉̚ ̞̘̂̉̏̌̆̋̓̑̉̆̒̋̏̊ 
́̋̓̉̃̎̏̒̓̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ƞ φȢ ˚̘́̌̉̉̆ ̘̖̋̌̉̎̉̆̒̋̉ 
̐̑̉̈̎́̋̏̃ ˞˙ ɀ ̠́̓̏̎̉ȟ ̠́̑̆̌̆̋̒̉̕ȟ ̖̅̃̔̒̓̏̑̏̎̎̉̊ 
̍̉̅̑̉́̈ ̒ ̏̓̒̔̓̒̓̃̉̆̍ ̗̑̆́̋̉̊ ̘̈̑́̋̏̃ ̎́ ̒̃̆̓Ƞ 
ˎ̆̈̔̒̌̏̃̎̏ȟ ̜̐̏̅̏̂̎̊ ̑̆̄̌́̍̆̎̓ ̍̏̇̆̓ ̜̝̂̓ ̠̐̑̉̎̓ ̐̏̒̌̆ 
̠̐̑̏̃̆̅̆̎̉ ̜̖̒̏̂̒̓̃̆̎̎ ̖̖̋́̈́̒̓́̎̒̋̉ ̗̝̜̖̏̉̉́̌̎̕ 
̘̜̖̎́̔̎ ̉̒̒̌̆̅̏̃́̎̉̊ȟ ̠̏̂̒̔̇̅̆̎̉ ̃ ̘̐̆́̓̉ ̉ ̎́ ̘̎́̔̎̏-
̘̖̐̑́̋̓̉̆̒̋̉ ̖̏̑̔̍́̕Ȣ ˛̅̎́̋̏ ̆̄̏ ̠̐̑̉̎̓̉̆ ̖̎̆̏̂̏̅̉̍̏ ̃ 
̙̂̌̉̇́̊̆̆ ̠̃̑̆̍ȟ ̘̓̏ ̠̠̠̃̌̆̓̒ ̘̐̑̉̉̎̏̊ ̠̅̌ ̠̠̐̑̉̎̓̉ 
̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ ̗̜̖̏̑̄́̎̉̈́̉̏̎̎ ̔̒̉̌̉̊ ̃ ̞̓̏̊ ̏̂̌́̒̓̉Ȣ 
ςȢςȢ ˑ̝̜̌̉̓̆̌̎̆ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉̆ ̝̜̂̆̒̒̏̈̎́̓̆̌̎̆ 
̠̠̒̏̒̓̏̎̉Ȣ ˞̙̏̃̆̑̆̎̒̓̃̏̃́̎̉̆ ̍̆̓̏̅̏̃ ̒̏̃̑̆̍̆̎̎̏̊ 
̉̎̓̆̎̒̉̃̎̏̊ ̓̆̑́̐̉̉ ̐̑̉̃̆̌̏ ̋ ̘̟̔̃̆̌̉̆̎̉ ̘̉̒̌́ ̝̜̖̂̏̌̎ȟ 
̝̅̌̉̓̆̌̎̏ ̖̠̖̠̎́̏̅̉̒̚ ̃ ̋̏̍̆ȟ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̖̉ 
̖̐̆̑̆̏̅̏̍ ̃ ̏̅̎̏ ̉̈  ̜̖̐̏̒̓̋̏̍́̓̏̈̎ ̝̜̖̂̆̒̒̏̈̎́̓̆̌̎ 
̠̒̏̒̓̏̎̉̊Ȣ ˗́̋ ̐̑́̃̉̌̏ȟ ̝̜̅̌̉̓̆̌̎̆ ̙̠̎́̑̔̆̎̉ ̠̒̏̈̎́̎̉ 
̟̃̏̈̎̉̋́̓ ̐̏̒̌̆ ̠̜̖̓̇̆̌ ̐̏̑́̇̆̎̉̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̘̑́̈̌̉̎̏̊ ̞̓̉̏̌̏̄̉̉ ̉ ̘̝̟̈̎́̉̓̆̌̎̔ ̄̑̔̐̐̔ ̞̓̏̊ 
̋́̓̆̄̏̑̉̉ ̗̐́̉̆̎̓̏̃ ̠̟̒̏̒̓́̃̌̓ ̙̐̏̒̓̑́̅́̃̉̆ȟ 
̙̐̆̑̆̎̆̒̉̆ ̠̟̓̇̆̌̔ ̘̆̑̆̐̎̏-̟̍̏̈̄̏̃̔ ̓̑́̃̍̔Ȣ ˏ ̟̐̆̑̃̔ 
̘̝̏̆̑̆̅ ̘̝̑̆ ̉̅̆̓ ̏ ̓́̋ ̜̎́̈̃́̆̍̏̍ ̃̆̄̆̓́̓̉̃̎̏̍ ̒̓́̓̔̒̆Ȣ 
ˑ̠̌ ̖̓́̋̉ ̝̜̖̂̏̌̎ ̖́̑́̋̓̆̑̎̏ ̐̏̌̎̏̆ ̏̓̒̔̓̒̓̃̉̆ 
̝̜̖̐̏̈̎́̃́̓̆̌̎ ̗̔̎̋̉̊̕ȟ ̘̟̠̒̏̆̓́̆̆̒̚ ̒ ̜̄̑̔̂̍̉ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̉̍̉ ̉ ̘̒̏̍́̓̉̆̒̋̉̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉Ȣ 
˞̜̏̃̑̆̍̆̎̎̆ ̍̆̓̏̅̉̋̉ ̉ ̏̂̏̑̔̅̏̃́̎̉̆ ̠̟̐̏̈̃̏̌̓ 
̝̐̏̅̅̆̑̇̉̃́̓ ̠̝̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓ ̜̖̐̏̅̏̂̎ ̝̜̖̂̏̌̎ 
̘̐̑́̋̓̉̆̒̋̉ ̘̎̆̏̄̑́̎̉̆̎̎̏ ̅̏̌̄̏Ȣ ˛̂̆̍̉̑̏̃̏̊̚ 
̗̓̆̎̅̆̎̉̆̊ ̠̠̠̃̌̆̓̒ ̜̐̏̃̒̆̍̆̒̓̎̊ ̜̎̆̔̋̌̏̎̎̊ ̑̏̒̓ ̘̉̒̌́ 
̞̖̓̉ ̝̜̖̂̏̌̎Ȣ ˏ ˝˗ȟ ̓́̋ ̇̆ ̟̠̎́̂̌̅́̆̓̒ ̗̠̓̆̎̅̆̎̉ ̋ 
̘̟̔̃̆̌̉̆̎̉  ̘̜́̒̓̏̓ ̞̓̏̊ ̐́̓̏̌̏̄̉̉Ȣ ˜̑̉ ̞̓̏̍ ̘̐̑̉̉̎́̍̉ 
̠̠̟̠̃̌̓̒ ̋́̋ ̑̏̒̓ ̝̔̅̆̌̎̏̄̏ ̃̆̒́ ̠̓̇̆̌̏̊ ˤ˙˟ȟ ̓́̋ ̉ 
̑́̈̃̉̓̉̆ ̎̆̊̑̏̎́̔̋ ɉ̗̐̑̉̎̉̐ ɀ Ⱥ̘̆̍ ̘̙̌̔̆ 
̗̠̎̆̊̑̏̑̆́̎̉̍́̉ ɀ ̓̆̍ ̝̙̂̏̌̆ ̜̖̃̆̄̆̓́̓̉̃̎ ̒̓́̓̔̒̏̃ȻɊȢ 
˙̆̅̉̋̏-̗̝̒̏̉́̌̎̏̊ ̉ ̍̆̅̉̋̏-̐̑́̃̏̃̏̊ ̒̓̏̑̏̎́̍̉ ̞̓̏̊ 
̍̎̏̄̏̄̑́̎̎̏̊ ̜̐̑̏̂̌̆̍ ̠̠̠̃̌̆̓̒ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̜̃̐̉̒̋̉ 
̝̂̏̌̎̏̄̏ ̉̈ ̗̒̓́̉̏̎́̑́ȟ ̓́̋ ̋́̋ ̆̄̏ ̖̎́̏̇̅̆̎̉̆ ̓́̍ 
̗̎̆̆̌̆̒̏̏̂̑́̈̎̏ ̋́̋ ̐̏ ̗̍̆̅̉̉̎̒̋̉̍ȟ ̓́̋ ̉ ̐̏ 
̞̘̋̏̎̏̍̉̆̒̋̉̍ ̘̐̑̉̉̎́̍Ȣ ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̟̏̓̒̔̓̒̓̃̔̓ 
̘̆̓̋̉̆ ̔̒̓́̎̏̃̋̉ȟ ̠̟̏̐̑̆̅̆̌̉̆̚ ̝̔̑̏̃̆̎ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ 
̠̠̒̏̒̓̏̎̉ ̝̂̏̌̎̏̄̏ȟ ̠̟̐̏̈̃̏̌̉̆̚ ̘̃̑́̔ ɉ̒ ̐̑́̃̏̃̏̊ ̘̓̏̋̉ 
̠̈̑̆̎̉Ɋ ̜̝̃̐̉̒́̓ ̝̂̏̌̎̏̄̏ ̉̈ ̗̒̓́̉̏̎́̑́ȟ ̘̓̏ ̠̠̠̃̌̆̓̒ 
̘̐̑̉̉̎̏̊ ̠̅̌ ̠̠̐̑̉̎̓̉ ̗̜̖̏̑̄́̎̉̈́̉̏̎̎ ̅̆̊̒̓̃̉̊ ̃ ̞̓̏̊ 
̏̂̌́̒̓̉Ȣ 
ςȢσȢ ˠ̐̏̓̑̆̂̌̆̎̉̆ ̠́̌̋̏̄̏̌Ȣ ˜̏ ̜̅́̎̎̍ χ ː˗ˎ ̂̏̌̆̆ χπ Ϸ 
̝̜̖̂̏̌̎ȟ ̟̖̠̏̂̑́́̉̒̚̚ ̃ ̜̐̑̉̆̍̎̊ ̐̏̋̏̊ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
̒ ̓̑́̃̍̏̊ ̜̄̏̌̏̃ ̖̠̠̎́̏̅̓̒ ̃ ̠̒̏̒̓̏̎̉̉ ̝́̌̋̏̄̏̌̎̏̄̏ 
̝̠̠̏̐̎̆̎̉ȟ ̝̉̎̓̆̎̒̉̃̎̏̒̓ ̋̏̓̏̑̏̄̏ ̠̋̏̌̆̂̌̆̓̒ ̏̓ ̌̆̄̋̏̊ 
̒̓̆̐̆̎̉ ̅̏ ̠̜̖̓̇̆̌ ̏̑̍̕ ̝́̌̋̏̄̏̌̎̏̄̏ ̠̏̓̑́̃̌̆̎̉ȟ 
̟̘̃̋̌ ̠́ ̠̏̓̑́̃̌̆̎̉ ̒̔̑̑̏̄́̓́̍̉ ̠́̌̋̏̄̏̌Ȣ ˏ̑̆̅̎̏̆ 
̅̆̊̒̓̃̉̆ ̠́̌̋̏̄̏̌ ̎́ ̏̑̄́̎̉̈̍ ̙̉̑̏̋̏ ̉̈̃̆̒̓̎̏Ȣ 
ˠ̐̏̓̑̆̂̌̆̎̉̆ ̠́̌̋̏̄̏̌ ̘̝̈̎́̉̓̆̌̎̏ ̠̈́̓̑̔̅̎̆̓ 
̅̉́̄̎̏̒̓̉̋̔ ˤ˙˟ȟ ̎̉̃̆̌̉̑̔̆̓ ̆̆ ̘̟̎̆̃̑̏̌̏̄̉̆̒̋̔ 
̒̉̍̐̓̏̍́̓̉̋̔ȟ ̠̒̓́̎̏̃̉̓̒ ̜̜̂̆̒̒̍̒̌̆̎̎̍ ̐̑̉̍̆̎̆̎̉̆ 
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̖̍̎̏̄̉ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̓̆̒̓̏̃Ȣ ˜̑̉ ̞̓̏̍ ̜̏̒̎̏̃̎̍ 
̠̟̏̒̌̏̇̎̉̍̚ ̠̝̏̂̒̓̏̓̆̌̒̓̃̏̍ ̠̠̠̃̌̆̓̒ ̔̄̎̆̓̆̎̉̆ ̠̔̑̏̃̎ 
̠̒̏̈̎́̎̉ ɉ̏̓ ̌̆̄̋̏̄̏ ̙̠̏̄̌̔̆̎̉ ̅̏ ̄̌̔̂̏̋̏̊ ̜̋̏̍Ɋȟ ̋̏̓̏̑̏̆ 
̍̏̇̆̓ ̝̎́̒̓̔̐̉̓ ̋́̋ ̃ ̝̑̆̈̔̌̓́̓̆ ˤ˙˟ȟ ̓́̋ ̉ ̃ ̝̑̆̈̔̌̓́̓̆ 
̝̠̠̏̐̎̆̎̉Ȣ ˜̠̝̑̉̎̓ ̙̑̆̆̎̉̆ ̃ ̠̖̔̒̌̏̃̉ ̞̋̒̓̑̆̎̎̏̄̏ 
̐̑̉̆̍̎̏̄̏ ̠̐̏̋̏ ̏ ̘̐̑̉̉̎̆ ̠̔̄̎̆̓̆̎̉ ̠̔̑̏̃̎ ̠̒̏̈̎́̎̉ ̃ 
̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̝̃̆̒̍́ ̎̆̐̑̏̒̓̏Ȣ ˏ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̠̅̌ ̙̔̒̐̆̎̏̊ ̗̝̅̉̆̑̆̎̉́̌̎̏̊̕̕ ̅̉́̄̎̏̒̓̉̋̉ 
̖̎̆̏̂̏̅̉̍̏ ̐̑̏̃̆̅̆̎̉̆ ̝̜̖̅̏̐̏̌̎̉̓̆̌̎ ̍̆̓̏̅̏̃ 
̠̏̂̒̌̆̅̏̃́̎̉ ɉ˗˟ȟ ̟̝̠̌̍̂́̌̎́ ̗̠̐̔̎̋̉ȟ ̜̌́̂̏̑́̓̏̑̎̆ 
̜́̎́̌̉̈ ̉ ̐̑ȢɊȢ ˑ̑̔̄̉̍ ̠̟̈́̓̑̔̅̎̉̍̚ ̠̝̏̂̒̓̏̓̆̌̒̓̃̏̍ 
̒̌̔̇̉̓ ̐̏̃̆̅̆̎̉̆ ̝̜̖̂̏̌̎ȟ ̖̠̖̠̎́̏̅̉̒̚ ̃ ̝́̌̋̏̄̏̌̎̏̍ 
̝̠̏̐̎̆̎̉̉Ȣ ˍ̠̄̑̆̒̒̉ȟ ̠̏̒̋̏̑̂̌̆̎̉ ̃ ̙̏̓̎̏̆̎̉̉ 
̗̍̆̅̉̉̎̒̋̏̄̏ ̐̆̑̒̏̎́̌́ȟ ̏̓̋́̈ ̏̓ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ 
̠̠̟̠̃̌̓̒ ̐̏̃̒̆̅̎̆̃̎̏̊ ̝̝̟̅̆̊̒̓̃̉̓̆̌̎̏̒̓ ̐̑̉̆̍̎̏̄̏ 
̠̏̓̅̆̌̆̎̉ ̖̎̆̊̑̏̉̑̔̑̄̉̉Ȣ ˏ ̞̓̏̊ ̠̒̃̈̉ ̟̃̏̈̎̉̋́̓ ̜̃̏̐̑̏̒ 
̏ ̂̆̈̏̐́̒̎̏̒̓̉ ̐̆̑̒̏̎́̌́ȟ ́ ̓́̋̇̆ ̠̖̅̆̊̒̓̃̉ ̉ 
̏̓̃̆̓̒̓̃̆̎̎̏̒̓̉ ̒̏̓̑̔̅̎̉̋̏̃ ̋̌̉̎̉̋̉ ̃ ̘̠̖̒̌̔́ ̏̓̋́̈́ 
̝̂̏̌̎̏̄̏ ̏̓ ̐̏̍̏̉̚ ̉ ̆̄̏ ̎̆́̅̆̋̃́̓̎̏̄̏ ̠̐̏̃̆̅̆̎̉Ȣ ˜̏-
̃̉̅̉̍̏̍̔ ̠̠̠̃̌̆̓̒ ̗̜̆̌̆̒̏̏̂̑́̈̎̍ ̒̏̈̅́̎̉̆ ̐̑̉ 
̐̑̉̍̆̎̏̍ ̏̓̅̆̌̆̎̉̉ ̖̎̆̊̑̏̉̑̔̑̄̉̉ ̐́̌́̓ ̟̠̎́̂̌̅̆̎̉ ̈́ 
̓́̋̉̍̉ ̝̜̂̏̌̎̍̉ȟ ̃̃̆̅̆̎̉̆ ̃ ̙̓́̓ ̅̆̇̔̑̎̏̄̏ ̎́̑̋̏̌̏̄́ ̒ 

̘̜̐̏̅̉̎̆̎̎̍ ̆̍̔ ̉ ̟̒̏̏̓̃̆̓̒̓̃̔̉̍̚ ̏̂̑́̈̏̍ 
̜̐̏̅̄̏̓̏̃̌̆̎̎̍ ̒̑̆̅̎̉̍ ̉ ̙̍̌́̅̉̍ ̗̍̆̅̉̉̎̒̋̉̍ 
̐̆̑̒̏̎́̌̏̍Ȣ ˜̑̉ ̏̂̒̔̇̅̆̎̉̉ ̞̓̏̄̏ ̃̏̐̑̏̒́ ̝̠̎̆̌̈ ̎̆ 
̝̒̋́̈́̓ ̏̂ ̝́̌̋̏̄̏̌̎̏̍ ̝̠̏̐̎̆̎̉̉ ̋́̋ ̘̐̑̉̉̎̆ 
̓̑́̃̍́̓̉̈̍́ ɉˑ˟˜ȟ ̝̋̑̉̍̉̎́̌̎̏-̜̜̂̓̏̃̆ ̉ 
̜̐̑̏̉̈̃̏̅̒̓̃̆̎̎̆ ̜̓̑́̃̍ɊȢ ˛̘̜̆̃̉̅̎̍ ̠̠̠̃̌̆̓̒ ̓̏ȟ ̘̓̏ 
̝̙̂̏̌̉̎̒̓̃̏ ̝̜̖̂̏̌̎ ̍̏̄̌̉ ̜̂ ̝̉̈̂̆̇́̓ ̜̓̑́̃̍ȟ ̆̒̌̉ ̜̂ 
̎̆ ̖̝̎́̏̅̉̌̉̒ ̃ ̠̒̏̒̓̏̎̉̉ ̝̠̠̏̐̎̆̎̉Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ 
̠̠̍̆̑̏̐̑̉̓̉ ̜̎́̐̑́̃̌̆̎̎̆ ̎́ ̒̎̉̇̆̎̉̆ ̠̔̐̏̓̑̆̂̌̆̎̉ 
̎́̒̆̌̆̎̉̆̍ ̠́̌̋̏̄̏̌ ̏̇̉̅́̆̍̏ ̐̑̉̃̆̅̔̓ ̋ ̟̒̎̉̇̆̎̉ 
̠̔̑̏̃̎ ̎̆̊̑̏̓̑́̃̍́̓̉̈̍́ ̉ ̘̉̒̌́ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̙̏̉̂̏̋Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̗̜̏̑̄́̎̉̈́̉̏̎̎̆ ̜́̒̐̆̋̓ ̠̏̋́̈́̎̉ 
̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̒ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ 
̠̠̟̠̃̌̓̒ȟ ̃̏ ̍̎̏̄̏̍ȟ ̙̜̎̆̑̆̆̎̎̍̉Ȣ ˕̖ ̝̑́̅̉̋́̌̎̏̆ 
̙̑̆̆̎̉̆ ̃̏̈̍̏̇̎̏ ̝̓̏̌̋̏ ̐̑̉ ̠̐̑̉̎̓̉̉ ̘̖̆̓̋̉ 
̟̖̑̆̄̌́̍̆̎̓̉̑̔̉̚ ̔̒̓́̎̏̃̏̋ ̐̏ ̋́̇̅̏̍̔ ́̒̐̆̋̓̔ ̃̏̐̑̏̒́ 
̎́ ̑̆̒̐̔̂̌̉̋́̎̒̋̏̍ ̔̑̏̃̎̆Ȣ ˪̓̏̍̔ ̜̅̏̌̇̎ ̙̝̐̑̆̅̆̒̓̃̏̃́̓ 
̗̝̜̏̉̉́̌̎̆̕ ̒̏̂̒̓̃̆̎̎̏ ̖̋́̈́̒̓́̎̒̋̉̆ ̘̜̎́̔̎̆ 
̠̉̒̒̌̆̅̏̃́̎̉ ̖̜̖̎̆̏̂̏̅̉̍ ̐̑̏̂̌̆̍Ȣ ˠ̘̜̠̉̓̃́ ̗̝̜̒̏̉́̌̎̆ 
̉ ̜̐̑́̃̏̃̆ ̜́̒̐̆̋̓ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ȟ ̖̎̆̏̂̏̅̉̍̏ 
̘̐̑̉̃̌̆̆̎̉̆ ̋ ̠̉̒̒̌̆̅̏̃́̎̉̍ ̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ 
̗̒̐̆̉́̌̉̒̓̏̃ ɉ̟̑̉̒̓̏̃ȟ ̗̒̏̉̏̌̏̄̏̃ ̉ ̐̑ȢɊȢ 
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ˍȢ˞Ȣ ˗ˠ˘˩˙ˠˢˍ˙˒˟˛ˏȟ ˟Ȣ˗Ȣ ˙ˠˢˍ˚˛ˏȟ ˚ȢˍȢ ˞ˠ˘˒˖˙ˍ˚˗ˠ˘˛ˏȟ ˓Ȣ˞Ȣ˓ˍ˚ˍ˖ˑˍ˝˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ˙̗̆̅̉̉̎̒̋̉̊ ˠ̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

˗́̆̅̑́̕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
 

˛˝ːˍ˚˕˔ˍˣ˕ˬ ˗ˏˍ˘˕ˡ˕ˣ˕˝˛ˏˍ˚˚˛˖ ˕ ˞˜˒ˣ˕ˍ˘˕˔˕˝˛ˏˍ˚˚˛˖ ˜˛˙˛˦˕ ˚ˍ ː˛˞˜˕˟ˍ˘˩˚˛˙ ˪˟ˍ˜˒  
˜˛˞˟˝ˍˑˍˏ˥˕˙ ˞ ˜˛˘˕˟˝ˍˏ˙˛˖ 

 
ˏ ̝̒̓́̓̆ ̟̠̑́̒̒̍́̓̑̉̃́̓̒ ̜̃̏̐̑̏̒ ̗̏̑̄́̎̉̈́̉̉ ̗̋̃́̌̉̉̉̑̏̃́̎̎̏̊̕ ̉ ̗̒̐̆̉́̌̉̈̉̑̏̃́̎̎̏̊ ̐̏̍̏̉̚ ̎́ ̝̄̏̒̐̉̓́̌̎̏̍ ̞̓́̐̆ 
̙̐̏̒̓̑́̅́̃̉̍ ̒ ̐̏̌̉̓̑́̃̍̏̊ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ȟ ̐̏̌̉̓̑́̍́ȟ ̗̠̋̃́̌̉̉̉̑̏̃́̎̎́̕ ̗̠̍̆̅̉̉̎̒̋́ ̝̐̏̍̏̚ȟ ̗̠̒̐̆̉́̌̉̈̉̑̏̃́̎̎́ 
̗̠̍̆̅̉̉̎̒̋́ ̝̐̏̍̏̚ 
 
ˍ˗˟ˠˍ˘˩˚˛˞˟˩Ȣ ˏ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̃ ̗̍̆̅̉̉̎̒̋̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ ̟̟̠̎́̂̌̅́̓̒ ̘̝̜̈̎́̉̓̆̌̎̆ ̠̉̈̍̆̎̆̎̉ȟ 
̟̠̋́̒́̉̆̒̚ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̗̏̑̄́̎̉̈́̉̏̎̎̏-̜̖̐̑́̃̏̃ ̉ 
̞̘̖̋̏̎̏̍̉̆̒̋̉ ́̒̐̆̋̓̏̃Ȣ ˟́̋̉̆ ̠̠̐̏̎̓̉ ̋́̋ 
̗̌̉̆̎̈̉̑̏̃́̎̉̆ȟ ̗̠́̋̋̑̆̅̉̓́̉ȟ ̜̒̓́̎̅́̑̓ ̘̠̌̆̆̎̉ȟ 
̘̋́̆̒̓̃̏ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ȟ ̜̃̒̏̋̉̆ ̖̓̆̎̏̌̏̄̉̉ȟ 
̠̅̏̑̏̄̏̒̓̏̉̆̚ ̜̍̆̓̏̅ ̘̠̌̆̆̎̉ ɀ ̘̐̑̏̎̏ ̙̃̏̌̉ ̃ 
̟̐̏̃̒̆̅̎̆̃̎̔ ̐̑́̋̓̉̋̔ ̏̑̄́̎̉̈́̓̏̑̏̃ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉Ȣ 
˪̓̉ ̠̉̈̍̆̎̆̎̉ ̉̎̏̄̅́ ̝̒̓̏̌ ̝̜̑́̅̉̋́̌̎ȟ ̘̓̏ ̟̓̑̆̂̔̓ 
̗̐̆̑̆̏̆̎̋̉ ̖̍̎̏̄̉ȟ ̠̙̖̠̔̒̓̏̃̉̒ ̠̠̅̆̒̓̉̌̆̓̉̍̉ȟ 
̗̖̍̆̅̉̉̎̒̋̉ ̠̐̏̎̓̉̊Ȣ ˤ́̒̓̏ ̞̓̏ ̏̂̔̒̌̏̃̌̆̎̏, 
̖̝̟̎̆̏̂̏̅̉̍̏̒̓ ̝̅́̃́̓ ̘̟̆̓̋̔ ̖́̑́̋̓̆̑̉̒̓̉̋̔ ̝̙̖̂̏̌̉ 
̄̑̔̐̐ ̝̜̖̂̏̌̎ ̒̏ ̖̒̏̇̆̊ ̐́̓̏̌̏̄̉̆̊ȟ ̟̖̓̑̆̂̔̉̚ ̜̖̏̒̏̂ 
̔̒̌̏̃̉̊ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ȟ ̠̐̑̉̍̆̎̆̎̉ ̠̖̅̏̑̏̄̏̒̓̏̉̚ 
̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉ȟ ́ ̓́̋̇̆ - ̝̙̖̂̏̌̉ ̜̖̉̎́̎̒̏̃̕ ̈́̓̑́̓Ȣ ˗ 
̓́̋̏̊ ̋́̓̆̄̏̑̉̉ ̝̜̖̂̏̌̎ȟ ̂̆̈̔̒̌̏̃̎̏ȟ ̠̠̏̓̎̏̒̓̒ 
̙̐̏̒̓̑́̅́̃̉̆ ̒ ̐̏̌̉̓̑́̃̍̏̊Ȣ ˤ̉̒̌̏ ̘̜̖̑́̈̌̉̎ ̓̑́̃̍ 
̆̇̆̄̏̅̎̏ ̃̏̈̑́̒̓́̆̓ ̐̏ ̓́̋̉̍ ̘̐̑̉̉̎́̍ȟ ̋́̋ ̑̏̒̓ 
̠̎́̒̆̌̆̎̉ȟ ̗̠̔̑̂́̎̉̈́̉ȟ ̘̔̃̆̌̉̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ 
́̃̓̏̓̑́̎̒̐̏̑̓́ ̉ ̐̑Ȣ ɉ˔̏̓̏̃ ˫ȢˏȢ ̒ ̒̏́̃̓Ȣȟ ρωωφȠ Kraus J.F. et 
al., 1986; Max W. et alȢȟ ρωωρ ̉ ̅̑ȢɊȢ  ˜̑̉ ̞̓̏̍ ̅̏̑̏̇̎̏-
̜̓̑́̎̒̐̏̑̓̎̊ ̓̑́̃̍́̓̉̈̍ȟ ̃ ̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ ̒̓́̌ 
̐̑̆̅̍̆̓̏̍ ̠̏̂̒̔̇̅̆̎̉ ̎́ ̝̐̑́̃̉̓̆̌̒̓̃̆̎̎̏̍ ̔̑̏̃̎̆Ȣ ˪̓̏ 
̠̒̃̈́̎̏ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̒ ̜̃̒̏̋̏̊ ̝̟̒̍̆̑̓̎̏̒̓ ̉ 
̗̉̎́̃́̌̉̅̉̈́̉̆̊ȟ ́ ̓́̋̇̆ ̜̍̏̌̏̅̍ȟ ̜̓̑̔̅̏̒̐̏̒̏̂̎̍ 
̃̏̈̑́̒̓̏̍ ̙̖̐̏̒̓̑́̅́̃̉Ȣ ˚̙̜̆̑̆̆̎̎̆ ̗̍̆̅̉̉̎̒̋̉̆ ̉ 
̗̝̜̒̏̉́̌̎̆ ̜́̒̐̆̋̓ ̞̓̏̊ ̐́̓̏̌̏̄̉̉ ̟̏̂̔̒̌́̃̌̉̃́̓ 
̝̝́̋̓̔́̌̎̏̒̓ ̜̐̑̏̂̌̆̍Ȣ  
˞̏̄̌́̒̎̏ ̜̒̏̃̑̆̍̆̎̎̍ ̠̐̑̆̅̒̓́̃̌̆̎̉̍ȟ ̠̐̏̎̓̉̆ 
Ⱥ̐̏̌̉̓̑́̃̍́Ȼ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ ̟̒̌̆̅̔̉̆̚ ̐̑̉̈̎́̋̉ 
ɉː̔̍́̎̆̎̋̏ ˒Ȣ ˗Ȣȟ ςππφɊȡ 
ρȢ ˟̠̜̇̆̌̆ ̉̌̉ ̋̑́̊̎̆ ̠̜̓̇̆̌̆  ̠̐̏̃̑̆̇̅̆̎̉ ̏̑̄́̎̉̈̍́ȟ 
̙̎́̒̓̔̐̉̃̉̆ ̃ ̝̑̆̈̔̌̓́̓̆ ̍̎̏̇̆̒̓̃̆̎̎̏̊ ̜̓̑́̃̍Ȣ 
ςȢ ˟̠̇̆̌̏̆ȟ ̋̑́̊̎̆ ̠̓̇̆̌̏̆ ̉̌̉ ̘̋̑̉̓̉̆̒̋̏̆ ̠̒̏̒̓̏̎̉̆ 
̙̐̏̒̓̑́̅́̃̆̄̏ȟ ̟̠̒̏̐̑̏̃̏̇̅́̆̆̒̚ ̙̎́̑̔̆̎̉̆̍ ̇̉̈̎̆̎̎̏ 
̜̖̃́̇̎ ̗̔̎̋̉̊̕ ̏̑̄́̎̉̈̍́ ̃ ̃̉̅̆ ̘̓̑́̃̍́̓̉̆̒̋̏̄̏ ̙̏̋́ȟ 
̘̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̏̍ȟ ̏̒̓̑̏̊ ̜̖̝̅́̓̆̌̎̏̊ ̉̌̉ ̘̒̆̑̅̆̎̏-
̒̏̒̔̅̉̒̓̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ȟ ́ ̓́̋̇̆ ɀ ̝̓̆̑̍̉̎́̌̎̏̄̏ 
̠̠̒̏̒̓̏̎̉Ȣ 
σȢ ˚̖̝̆̏̂̏̅̉̍̏̒̓ ̎̆̍̆̅̌̆̎̎̏̄̏ ̜̠̃̐̏̌̎̆̎̉ 
̗̜̖̑̆́̎̉̍́̉̏̎̎ ̠̍̆̑̏̐̑̉̓̉̊ ̉ ̘̜̖̑́̈̌̉̎ ̖̘̖̉̑̔̑̄̉̆̒̋̉ 
̙̝̃̍̆́̓̆̌̒̓̃Ȣ  

˜̜̏̅̏̂̎̆ ̏̒̏̂̆̎̎̏̒̓̉ ̟̅̉̋̓̔̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̏̒̏̂̏̄̏ 
̙̠̏̓̎̏̆̎̉ ̋ ̅́̎̎̏̊ ̋́̓̆̄̏̑̉̉ ̝̜̖̂̏̌̎ȟ ̠̒̏̈̅́̎̉ ̘̆̓̋̏̊ 
̖̜̒̆̍ȟ ́ ̓́̋ ̇̆ - ̗̜̖̒̐̆̉́̌̉̈̉̑̏̃́̎̎ ̔̒̌̏̃̉̊ ̠̏̋́̈́̎̉ 
̐̏̍̏̉̚Ȣ  
ˣ˒˘˩ ˕˞˞˘˒ˑ˛ˏˍ˚˕ˬȡ ˍ̎́̌̉̈ ̜̖̏̒̎̏̃̎ ̗̜̖̏̑̄́̎̉̈́̉̏̎̎ 
́̒̐̆̋̓̏̃ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̒ ̐̏̌̉̓̑́̃̍̏̊Ȣ 
˙ˍ˟˒˝˕ˍ˘ ˕ ˙˒˟˛ˑ˨Ȣ ˙́̓̆̑̉́̌̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ 
̠̠̝̃̌̌̉̒ ̉̒̓̏̑̉̉ ̂̏̌̆̈̎̉ ρψππ ̙̖̐̏̒̓̑́̅́̃̉ ̒ ̘̒̏̆̓́̎̎̏̊ 
̓̑́̃̍̏̊ ̃ ̃̏̈̑́̒̓̆ ̏̓ ρχ ̅̏ χς ̌̆̓ȟ ̖̙̖̠̎́̏̅̉̃̉̒ ̎́ 
̘̌̆̆̎̉̉ ̃ ː˗ˎ Ο χ ̄Ȣ ˍ̜̌̍́̓ ̃ ςππφ-ςππχ ̄Ȣ ˛̠̝̐̑̆̅̆̌̌́̒ 
̒̓̑̔̋̓̔̑́ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ȟ ̗̝̏̆̎̉̃́̌̉̒ ̛̏̂̆̍ ̉ ̘̋́̆̒̓̃̏ 
̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̉ ̘̜̖̌̆̆̂̎ ̠̍̆̑̏̐̑̉̓̉̊Ȣ ˜̑̏̃̏̅̉̌̉ 
́̎́̌̉̈ ̝̌̆̓́̌̎̏̒̓̉ ̙̖̐̏̒̓̑́̅́̃̉ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̒̓̆̐̆̎̉ 
̠̓̇̆̒̓̉ ̉ ̖́̑́̋̓̆̑́ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̐̏̃̑̆̇̅̆̎̉̊Ȣ  
ˏ ̏̒̎̏̃̆ ̏̋́̈́̎̉̉ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̃ ̠̎́̒̓̏̆̍̚ 
̉̒̒̌̆̅̏̃́̎̉̉ ̌̆̇́̌́ ̗̗̠̋̏̎̆̐̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ ̂̏̌̆̈̎̉ȟ ̃ 
̅̉̎́̍̉̋̆ ̋̏̓̏̑̏̊ ̜̠̟̃̅̆̌̓ τ ̐̆̑̉̏̅́ ɉː̔̍́̎̆̎̋̏ ˒Ȣ ˗Ȣȟ 
2006): 
ρȢ ˜̆̑̉̏̅ ̜̖̏̒̓̑ ̙̎́̑̔̆̎̉̊ ̇̉̈̎̆̎̎̏ ̜̖̃́̇̎ ̗̔̎̋̉̊̕ 
̏̑̄́̎̉̈̍́Ȣ ˚̘̠́̉̎́̆̓̒ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̒ ̍̏̍̆̎̓́ ̜̓̑́̃̍ 
̉ ̠̅̌̉̓̒ ρς ̘́̒̏̃Ƞ 
ςȢ ˜̆̑̉̏̅ ̝̏̓̎̏̒̉̓̆̌̎̏̊ ̗̒̓́̂̉̌̉̈́̉̉ ̇̉̈̎̆̎̎̏-̜̖̃́̇̎ 
̗̔̎̋̉̊̕ ̏̑̄́̎̉̈̍́Ȣ ˑ̠̌̉̓̒ ρς ɀ χς ̘́̒́ ̐̏̒̌̆ ̜̓̑́̃̍ ̉ 
̒̏̏̓̃̆̓̒̓̃̔̆̓ ̞̓́̐̔ ̉̎̓̆̎̒̉̃̎̏̊ ̓̆̑́̐̉̉Ƞ 
σȢ ˜̆̑̉̏̅ ̝̍́̋̒̉̍́̌̎̏̊ ̠̃̆̑̏̓̎̏̒̓̉ ̠̑́̈̃̉̓̉ ̏̒̌̏̇̎̆̎̉̊ 
̘̠̎́̉̎́̆̓̒ ̒ χς ̘́̒̏̃ ̐̏̒̌̆ ̜̓̑́̃̍ȟ ̋̏̄̅́ ̝̍́̋̒̉̍́̌̎̏ 
̜̃̑́̇̆̎́ ̠̏̑̄́̎̎́ ̗̠̅̉̒̔̎̋̉̕ ̉ ̠̐̑̏̅̏̌̇́̆̓̒ ̅̏ φ ɀ 7 
̒̔̓̏̋ȟ ̋̏̄̅́ ̎́̉̂̏̌̆̆ ̠̃̆̑̏̓̎̏ ̑́̈̃̉̓̉̆ ̗̜̖̉̎̆̋̉̏̎̎̕ 
̏̒̌̏̇̎̆̎̉̊Ȣ 
τȢ ˜̆̑̉̏̅ ̐̏̌̎̏̊ ̗̒̓́̂̉̌̉̈́̉̉ ̇̉̈̎̆̎̎̏ ̜̖̃́̇̎ ̗̔̎̋̉̊̕Ȣ 
˛̎ ̎̆ ̉̍̆̆̓ ̜̖̃̑̆̍̆̎̎ ̗̄̑́̎̉Ȣ ˒̄̏ ̘̎́́̌̏ ̒̏̏̓̃̆̓̒̓̃̔̆̓ 
̗̋̏̍̐̆̎̒́̉̉ ̠̠̒̏̒̓̏̎̉ ̝̂̏̌̎̏̄̏ ̉ ̠̏̐̑̆̅̆̌̆̓ ̘̎́́̌̏ 
̗̐̑̏̆̒̒́ ̗̑̆́̂̉̌̉̓́̉̉Ȣ 
˪̓́ ̗̗̠̋̏̎̆̐̉ ̌̆̇̉̓ ̃ ̏̒̎̏̃̆ ̜̒̉̒̓̆̍ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ 
̐̑̉ ̐̏̌̉̓̑́̃̍̆ȟ ̝̉̒̐̏̌̈̔̆̍̏̊ ̃ ̙̖̋̑̔̐̎̆̊̉ ̖̋̌̉̎̉̋́ 
̐̏̒̓̒̏̃̆̓̒̋̏̄̏ ̐̑̏̒̓̑́̎̒̓̃́ ɉ˝̠̏̒̒̉̊̒̋́ ˏ̏̆̎̎̏-
̗̠̍̆̅̉̉̒̋́ ̠́̋́̅̆̍̉ȟ ˚˕˕ ˞̋̏̑̏̊ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ 
̉̍Ȣ ˚ȢˏȢ ˞̋̌̉̏̒̏̃̒̋̏̄̏̕ȟ ˚˕˕ ̓̑́̃̍́̓̏̌̏̄̉̉ ̉̍Ȣ ˥Ȣ˕Ȣ 
ˑ̇́̎̆̌̉̅̈̆ ̉ ̓Ȣ̅ȢɊ ̉ ̠̠̐̑̉̍̆̎̆̓̒ ̃ χ ː˗ˎ ̄Ȣ ˍ̜̌̍́̓Ȣ 
˝˒˔ˠ˘˩˟ˍ˟˨ ˕ ˕ˢ ˛ˎ˞ˠ˓ˑ˒˚˕˒Ȣ ˜̑̉ ́̎́̌̉̈̆ ̘̐̑̉̉̎ 
̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ ̜̂̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̎́̉̂̏̌̆̆ ̘̜́̒̓̍ 
̆̆ ̋̏̍̐̏̎̆̎̓̏̍ ̠̠̠̃̌̆̓̒ ̘̆̑̆̐̎̏-̠̍̏̈̄̏̃́ ̓̑́̃̍́ ɀ 92,5 % 
ɉ˝̉̒̔̎̏̋ 1). 
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˝̉̒̔̎ ̏̋ 1 - ̠ ̜̏̍̐̏̎̆̎̓ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ 

 
ˏ̜̓̏̑̍ ̐̏ ̘́̒̓̏̓̆ ̋̏̍̐̏̎̆̎̓̏̍ȟ ̏̇̉̅́̆̍̏ ̝̏̋́̈́̌̉̒ 
̠̐̏̃̑̆̇̅̆̎̉ ̏̐̏̑̎̏-̝̅̃̉̄́̓̆̌̎̏̄̏ ́̐̐́̑́̓́ ɀ 88,7 %. 
˜̠̏̃̑̆̇̅̆̎̉ ̖̃̎̔̓̑̆̎̎̉ ̏̑̄́̎̏̃ ̒̏̒̓́̃̉̌̉ σωȟυ ϷȢ ˜̑̉ 
̏̋́̈́̎̉̉ ̐̏̍̏̉̚ ̞̓̏̊ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̎̆̉̈̂̆̇̎̏ 
̃̏̈̎̉̋́̆̓ ̃̏̐̑̏̒ ̏ ̅̏̍̉̎̉̑̏̃́̎̉̉ ̠̐̏̃̑̆̇̅̆̎̉ȟ ̘̓̏ 
̎̆̑̆̅̋̏ ̍̏̇̆̓ ̠̠̠̃̌̆̓̒ ̜̒̐̏̑̎̍ ̍̏̍̆̎̓̏̍Ȣ ˜̑̉ 
̜̃̐̏̌̎̆̎̉̉ ́̎́̌̉̈́ ̜̂̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̃ ̠̟̐̏̅́̃̌̆̍̚ 

̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̟̅̏̍̉̎̉̑̔̉̍̚ ̋̏̍̐̏̎̆̎̓̏̍ ̜̓̑́̃̍ 
̠̠̟̠̃̌̓̒ ̠̐̏̃̑̆̇̅̆̎̉ ̏̐̏̑̎̏-̝̅̃̉̄́̓̆̌̎̏̄̏ ́̐̐́̑́̓́ 
ɉ˝̉̒̔̎̏̋ ςɊȢ ˜̠̏̃̑̆̇̅̆̎̉ ̖̃̎̔̓̑̆̎̎̉ ̏̑̄́̎̏̃ ̜̂̌̉ 
̟̐̑̆̃́̌̉̑̔̉̍̉̚ ̃ ςσ Ϸ ̘̒̌̔́̆̃ȟ ̐̑̉ ̞̓̏̍ȟ ̃ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̟̝̎́̂̌̅́̌̉̒ ̜̓̑́̃̍ ̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ ̉ 
̟̙̈́̂̑̉̎̎̏̄̏ ̐̑̏̒̓̑́̎̒̓̃́ ɉρυ ϷɊȟ ́ ̃ ψ Ϸ ̝̜̖̂̏̌̎ 
̜̠̜̃̃̌̆̎. 

  

 
˝̉̒̔̎ ̏̋ 2 - ˑ ̟̏̍̉̎̉̑̔̉̆̚ ̜́̋̓̏̑̕ ̜̐̏̌̉̓̑́̃̍ 

ʏʝʨʝʧʥʦ-
ʤʦʟʛʦʚʘʷ 
ʪʨʘʚʤʘ 92,5 

%

ʇʦʚʨʝʞʜʝʥʠ
ʷ ʦʧʦʨʥʦ-
ʜʚʠʛʘʪʝʣʴ-
ʥʦʛʦ 

ʘʧʧʘʨʘʪʘ 
88,7 %

ʇʦʚʨʝʞʜʝʥʠʷ 
ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ 39,5 

%

ʇʦʚʨʝʞʜʝʥʠʷ 
ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ 
ʘʧʧʘʨʘʪʘ

61 %

ʇʦʚʨʝʜʝʥʠʷ 
ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ

23%

ʏʝʨʝʧʥʦ-
ʤʦʟʛʦʚʘʷ 
ʪʨʘʚʤʘ

11%

ɼʦʤʠʥʠʨʫʶʱʠʡ 
ʬʘʢʪʦʨ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥ

5%
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˝̉̒̔̎ ̏̋ 3 - ˟ ̠̝̇̆̒̓ ̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎ ̒ ̐̏̌̉̓̑́̃̍̏̊  ̐̑̉ ̏̂̑́̆̎̉̉̚ ̃ ̗̒̓́̉̏̎́̑ 

 
˜̏ ̠̃̑̆̇̅̆̎̉ ̏̑̄́̎̏̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̉Ȣ ˤ̆̑̆̐̎̏-̠̍̏̈̄̏̃́ 
̓̑́̃̍́ ̐̑̆̃́̌̉̑̏̃́̌́ ̃ ̠̒̏̒̓̏̎̉̉ ̝̜̖̂̏̌̎ ̃ ρρ Ϸ ̘̒̌̔́̆̃Ȣ 
˛̅̎̉̍ ̉̈ ̠̟̖̏̐̑̆̅̆̌̉̚ ́̋̓̏̑̏̃̕ȟ ̠̟̖̏̐̑̆̅̆̌̉̚ 
̘̟̌̆̆̂̎̔ ̓́̋̓̉̋̔ȟ ̜̂̌́ ̠̝̓̇̆̒̓ ̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎ 
ɉ˝̉̒̔̎̏̋ σɊȢ ˎ̜̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ 
̠̒̏̒̓̏̎̉̆ ̙̖̐̏̒̓̑́̅́̃̉ ̗̝̏̆̎̉̃́̌̏̒ȟ ̋́̋ ̠̓̇̆̌̏̆ ̉̌̉ 
̋̑́̊̎̆ ̠̓̇̆̌̏̆Ȣ ˘̝̝̆̓́̌̎̏̒̓ ̒̑̆̅̉ ̜̖̏̂̒̌̆̅̏̃́̎̎ 

̈́̃̉̒̆̌́ ̏̓ ̠̓̇̆̒̓̉ ̠̠̒̏̒̓̏̎̉ ̖̉ ̐̑̉ ̏̂̑́̆̎̉̉̚ ̃ 
̋̌̉̎̉̋̔ȟ ̓́̋ ̒̑̆̅̉ ̋̑́̊̎̆ ̠̜̖̓̇̆̌ ̝̜̖̂̏̌̎ ̝̝̌̆̓́̌̎̏̒̓ 
̜̙̐̑̆̃́̌́ χχ Ϸȟ ̐̑̉ ̞̓̏̍ ̘̠̅̏̒̔̓̏̎́ ̝̝̌̆̓́̌̎̏̒̓ 
̜̙̐̑̆̃́̌́ υπ ϷȢ 
˜̝̏̍̏̚ ̙̐̏̒̓̑́̅́̃̉̍ ̜̝̏̋́̈̃́̌́̒ ̐̏ ̟̒̌̆̅̔̆̊̚ ̖̒̆̍̆ 
ɉ˝̉̒̔̎̏̋ 4). 

ʂʨʘʡʥʝ ʪʷʞʝʣʦʝ
20,4 %

ʊʷʞʝʣʦʝ
43,6%

ʉʨʝʜʥʝ 
ʪʷʞʝʣʦʝ
35,9%
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˝̉̒̔̎ ̏̋ 4 - ˪ ̜̓́̐ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ ̐̏̌̉̓̑́̃̍̏̊ ̃ ː˗ˎ Ο χ 
 
˗̟̘̜̌̆̃̍ ̍̏̍̆̎̓̏̍ ̃ ̖̒̆̍̆ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ ̝̏̋́̈́̌́̒ 
̗̠̏̑̄́̎̉̈́̉ ̜̑́̂̏̓ ̗̑̆́̎̉̍́̉̏̎̎̏̄̏ ̈́̌́ ̐̑̉̆̍̎̏̄̏ 
̠̏̓̅̆̌̆̎̉ȟ ̋̔̅́ ̐̏̒̓̔̐́̌̉ ̃̒̆ ̠̜̓̇̆̌̆ ̝̜̂̏̌̎̆Ȣ ˜̑̉ 
̜̃̐̏̌̎̆̎̉̉ ́̎́̌̉̈́ ̜̑́̂̏̓ ̒̓́̌̏ ̘̜̏̆̃̉̅̎̍ȟ ̘̓̏ 
̠̟̐̏̅́̃̌̆̆̚ ̘̉̒̌̏ ̝̜̖̂̏̌̎ȟ ̟̖̐̏̒̓̔̐́̉̚ ̃ 
̗̜̑̆́̎̉̍́̉̏̎̎̊ ̈́̌ȟ ̟̓̑̆̂̔̓ ̎̆̍̆̅̌̆̎̎̏̄̏ ̠̏̋́̈́̎̉ 
̝̑́̈̎̏̐̑̏̉̌̎̏̊̕ ̐̏̍̏̉̚ ̒ ̏̅̎̏̃̑̆̍̆̎̎̏̊ ̞̋̒̐̑̆̒̒-
̅̉́̄̎̏̒̓̉̋̏̊ ̐̏̃̑̆̇̅̆̎̉̊ ̘̜̖̑́̈̌̉̎ ̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍Ȣ ˏ 
̠̒̃̈̉ ̒ ̞̓̉̍ȟ ̠̅̌ ̘̙̠̔̌̔̆̎̉ ̘̋́̆̒̓̃́ ̜̑́̂̏̓ ̐̑̉̆̍̎̏̄̏ 
̠̏̓̅̆̌̆̎̉ ̜̂̌̏ ̐̑̏̃̆̅̆̎̏ ̆̄̏ ̐̆̑̆̏̒̎́̆̎̉̆̚ ̉ ̠̜̐̑̉̎̓ 
̖̜̎̆̏̂̏̅̉̍̆ ̗̜̏̑̄́̎̉̈́̉̏̎̎̆ ̠̠̍̆̑̏̐̑̉̓̉Ȣ ˟́̋ȟ ̜̂̌́ 
̏̑̄́̎̉̈̏̃́̎́ ̘̠̋̑̔̄̌̏̒̔̓̏̎́ ̉ ̠̂̆̒̐̆̑̆̂̏̊̎́ ̑́̂̏̓́ 
̟̖̒̌̆̅̔̉̚ ̒̓̑̔̋̓̔̑ ̐̑̉̆̍̎̏̄̏ ̠̏̓̅̆̌̆̎̉ȟ ̠̟̖̐̏̈̃̏̌̉̚ 
̜̝̏̋́̈̃́̓ ̝̐̏̍̏̚ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ȟ ̝̜̂̏̌̎̍ȟ ̟̐̏̒̓̔̐́̉̍̚ ̃ 
̗̜̑̆́̎̉̍́̉̏̎̎̊ ̈́̌ȡ 
ρȢ ̞̋̒̐̑̆̒̒-̠̌́̂̏̑́̓̏̑̉ȟ ̠̏̒̎́̆̎̎́̚ ̜̒̏̃̑̆̍̆̎̎̍̉ 
̖̘̂̉̏̉̍̉̆̒̋̉̍ȟ ̘̔̑̏̌̏̄̉̆̒̋̉̍ ̉ ̘̄̆̍́̓̏̌̏̄̉̆̒̋̉̍ 
́̎́̌̉̈́̓̏̑́̍̉Ȣ 
ςȢ ˠ˔˕ ̋́̂̉̎̆̓ȟ ̜̏̒̎́̆̎̎̊̚ ́̐̐́̑́̓̔̑̏̊ Logic-book 4 
̠̐̏̋̏̌̆̎̉Ȣ 
σȢ ̞̘̎̅̏̒̋̏̐̉̆̒̋̉̊ ̋́̂̉̎̆̓ȟ ̜̏̒̎́̆̎̎̊̚ ̒̓̏̊̋̏̊ Pentax ̉ 
̉̂̑̏̒̋̏̐̉̆̊̕Ȣ 
τȢ ̘̠̋̑̔̄̌̏̒̔̓̏̎́ ̘̠̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋́ ̅̉́̄̎̏̒̓̉̋́ȟ 
̟̘̟̠̃̋̌́́̚ ̃ ̠̒̆̂ ̝̟̟̋̏̍̐̓̆̑̎̔ ̟̓̏̍̏̄̑́̉̕Ȣ 

υȢ ̗̜̏̐̆̑́̉̏̎̎̊ ̂̌̏̋ ̎́ ς ̒̓̏̌́ȟ ̖̠̠̎́̏̅̉̊̒̚ 
̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̠̑̅̏̍ ̒ ̗̜̑̆́̎̉̍́̉̏̎̎̍ ̈́̌̏̍ȟ 
̜̏̒̎́̆̎̎̊̚ ̖̜̎̆̏̂̏̅̉̍̍ ̉̎̒̓̑̔̍̆̎̓́̑̉̆̍ ̉ 
̘́̎̆̒̓̆̈̉̏̌̏̄̉̆̒̋̏̊ ́̐̐́̑́̓̔̑̏̊Ȣ 
˗́̇̅̏̆ ̉̈ ̘̜̖̐̆̑̆̉̒̌̆̎̎ ̒̓̑̔̋̓̔̑ȟ ̐̏ ̙̎́̆̍̔ ̟̍̎̆̎̉ȟ 
̠̠̠̃̌̆̓̒ ̟̘̜̋̌̆̃̍ ̈̃̆̎̏̍ ̞̆̋̓̉̃̎̏̊̕̕ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ 
̒ ̜̍̎̏̇̆̒̓̃̆̎̎̍̉ ̘̓̑́̃̍́̓̉̆̒̋̉̍̉ ̠̐̏̃̑̆̇̅̆̎̉̍̉Ȣ ˟́̋ȟ 
̜̒̏̃̑̆̍̆̎̎̆ ̜́̎́̌̉̈́̓̏̑ ̠̟̐̏̈̃̏̌̓ ̅̏ ̍̉̎̉̍̔̍́ 
̝̒̏̋̑́̓̉̓ ̠̃̑̆̍ ̠̏̇̉̅́̎̉ ̝̑̆̈̔̌̓́̓̏̃ ́̎́̌̉̈̏̃ȟ ̘̓̏ 
̏̒̏̂̆̎̎̏ ̃́̇̎̏ ̉̍̆̎̎̏ ̐̑̉ ̖̓̑́̃̍́Ȣ ˠ̝̌̓̑́̈̃̔̋̏̃̏̆ 
̉̒̒̌̆̅̏̃́̎̉̆ ̉ ̘̎́̌̉̉̆ ̞̎̅̏̒̋̏̐̉̉ ̗̝̐̑̉̎̉̐̉́̌̎̏ 
̘̏̂̌̆̄́̆̓ ̘̈́̅́̔ ̏̂̆̄̏̚ ̖̉̑̔̑̄́ ̐̑̉ ̟̘̉̒̋̌̆̎̉̉ ̜̑́̈̑̃̏̃ 
̖̃̎̔̓̑̆̎̎̉ ̏̑̄́̎̏̃ ̉ ̏̐̑̆̅̆̌̆̎̉̉ ̓́̋̓̉̋̉ ̘̠̌̆̆̎̉Ȣ ˜̑̉ 
̞̓̏̍ ̏̒̏̂̆̎̎̏ ̜̃́̇̎̍ ̠̝̏̂̒̓̏̓̆̌̒̓̃̏̍ ̠̠̠̃̌̆̓̒ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̘̋̑̔̄̌̏̒̔̓̏̎̏̄̏ ̜̠̃̐̏̌̎̆̎̉ ˠ˔˕-
̠̉̒̒̌̆̅̏̃́̎̉ ̒ ̖̎́̏̇̅̆̎̉̆̍ ̜́̐̐́̑́̓̔̑ ̉ ̗̒̐̆̉́̌̉̒̓̏̃ ̃ 
̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏̊ ̂̌̉̈̏̒̓̉ ̏̓ ̗̑̆́̎̉̍́̉̏̎̎̏̄̏ ̈́̌́Ȣ 
˔̘̎́̆̎̉̆ ̇̆ ̘̋̑̔̄̌̏̒̔̓̏̎̏̊ ̝̟̋̏̍̐̓̆̑̎̏̊ ̓̏̍̏̄̑́̉̉̕ ̃ 
̅̉́̄̎̏̒̓̉̋̆ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̜̓̑́̃̍ ̓̑̔̅̎̏ ̗̝̐̆̑̆̏̆̎̉̓ȟ 
̘̓̏ ̠̒̃̈́̎̏ ̒ ̜̉̈̃̆̒̓̎̍̉ ̠̓̑̔̅̎̏̒̓̍̉ ̐̏̒̓́̎̏̃̋̉ 
̅̉́̄̎̏̈́ȟ ́ ̓́̋̇̆ ̝̙̂̏̌̉̍ ̘̉̒̌̏̍ ̎̆̊̑̏̓̑́̃̍Ȣ 
˛̗̠̑̄́̎̉̈́̉ ̗̏̐̆̑́̉̏̎̎̏̊ ̃ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏̊ ̂̌̉̈̏̒̓̉ 
̏̓ ̗̑̆́̎̉̍́̉̏̎̎̏̄̏ ̈́̌́ ̠̠̠̃̌̆̓̒ ̙̃́̇̎̆̊̆̊ ̍̆̑̏̊ ̐̑̉ 
̘̙̔̌̔̆̎̉̉ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̠̒̏̒̓̏̎̉̊ȟ 
̟̖̠̒̏̐̑̏̃̏̇̅́̉̒̚ ̏̒̓̑̏̊ ̋̑̏̃̏̐̏̓̆̑̆̊Ȣ 
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˹͔͚͍ͪͦͭͪ͊ͣ͊-

͎͙ͭͦͦ͡;͔͔ͫͦ͟ 

͔͔͙͔ͦͭ͒ͤ͡ 

˻͔͔͙͔ͭ͒ͤ͡ 

ͫͦ;͔͚ͭ͊ͤͤͦ 

͍ͭͪ͊ͣ· 

͍́ͪ͊ͣ͊ͭͦͦ͡-

͎͙;͔͔ͫͦ͟ 

͔͔͙͔ͦͭ͒ͤ͡ 

˻͔͔͙͔ͭ͒ͤ͡ 

ͻ͙͎͙ͪͯͪ;͔-͙ͫ͟ͻ 

͙ͤͺ͔͟ͼ͙͚ 

I ͨ ͔͙ͪͦ͒ 
͍͙ͭͪ͊ͣ͊ͭ;͔
͚ͫͦ͟ 
͔͙͋ͦͤ͘͡ 

II ς III ͨ ͔͙ͪͦ͒ 

͍͙ͭͪ͊ͣ͊ͭ;͔͚ͫͦ͟ ͔͙͋ͦͤ͘͡ 

 

IV ͨ ͔͙ͪͦ͒ 

͍͙ͭͪ͊ͣ͊ͭ;͔͚ͫͦ͟ 

͔͙͋ͦͤ͘͡ 
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˗̑̏̍̆ ̗̏̐̓̉̍̉̈́̉̉ ̜̑́̂̏̓ ̒̓̑̔̋̓̔̑ ̐̑̉̆̍̎̏̄̏ ̠̏̓̅̆̌̆̎̉ȟ 
̃ ̙̍́̒̓́̂̆ ̃̒̆̊ ̋̌̉̎̉̋̉ ̓́̋̇̆ ̝̐̑̏̃̏̅̉̌̉̒ ̖̜̎̆̏̂̏̅̉̍̆ 
̗̜̏̑̄́̎̉̈́̉̏̎̎̆ ̠̠̍̆̑̏̐̑̉̓̉Ȣ ˟́̋ ̒ ςππφ ̄̏̅́ ̜̏̓̋̑̓̏ 
̠̝̒́̍̏̒̓̏̓̆̌̎̏̆ ̏̓̅̆̌̆̎̉̆ ̜̐̏̌̉̓̑́̃̍ ̎́ συ ̋̏̆̋Ȣ ˏ̍̆̒̓̆ 
̒ ̖̘̎̆̊̑̏̉̑̔̑̄̉̆̒̋̉̍̉ ̠̏̓̅̆̌̆̎̉̍̉ȟ ̜̟̏̋́̈̃́̉̍̉̚ 
̝̐̏̍̏̚ ̝̜̂̏̌̎̍ ̒ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ ̓̑́̃̍̏̊ ɉχπ ̋̏̆̋), 
̠̏̂́̚ ̝̍̏̎̏̒̓̚ ̘̖̓̑́̃̍́̓̏̌̏̄̉̆̒̋̉ ̋̏̆̋ ̃ ̋̌̉̎̉̋̆ 
̒̏̒̓́̃̉̌́ ρπυ ̋̏̆̋Ȣ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ ̗̟̔̎̋̉̏̎̉̑̔̉̆̕̚ 
̖̘̉̑̔̑̄̉̆̒̋̏̆ ̉ ̘̔̑̏̌̏̄̉̆̒̋̏̆ ̠̏̓̅̆̌̆̎̉ ̠̟̐̏̈̃̏̌̓ 
̝̅̏̐̏̌̎̉̓ ̒̐̆̋̓̑ ̜̏̋́̈̃́̆̍̏̊ ̘̓̑́̃̍́̓̏̌̏̄̉̆̒̋̏̊ 
̐̏̍̏̉̚ ̉ ̘̝̒̉̓́̓ ̋̌̉̎̉̋̔ ̘̓̑́̃̍́̓̏̌̏̄̉̆̒̋̉̍ ̗̆̎̓̑̏̍ ρ 
̠̔̑̏̃̎Ȣ 
˔ˍ˗˘˫ˤ˒˚˕˒Ȣ ˝̝̜̆̈̔̌̓́̓ ̐̑̏̃̆̅̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ 
̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ ̐̏̌̉̓̑́̃̍́ ̠̒̏̒̓́̃̌̆̓ ̘̝̟̈̎́̉̓̆̌̎̔ 
̘̝́̒̓ ̜̒̓̑̔̋̓̔̑ ̏̂̆̄̏̚ ̓̑́̃̍́̓̉̈̍́Ȣ ˙̜̎̏̇̆̒̓̃̆̎̎̆ 
̜̓̑́̃̍ ̖̟̠́̑́̋̓̆̑̉̈̔̓̒ ̜̃̒̏̋̏̊ ̝̟̒̍̆̑̓̎̏̒̓ ̉ ̘́̒̓̏̊ 
̗̉̎̃́̌̉̅̉̈́̉̆̊ ̙̖̐̏̒̓̑́̅́̃̉Ȣ ˛̒̎̏̃̎̏̊ ̝̟̏̒̏̂̆̎̎̏̒̓ 
̅́̎̎̏̊ ̐́̓̏̌̏̄̉̉ ̠̠̠̃̌̆̓̒ ̓̏ȟ ̘̓̏ ̝̜̂̏̌̎̆ ̒ ̐̏̌̉̓̑́̃̍̏̊ 
̟̓̑̆̂̔̓ ̏̒̏̂̏̄̏ ̋ ̎̉̍ ̙̠̏̓̎̏̆̎̉ȟ ̠̃̎̉̍́̎̉ ̗̒̐̆̉́̌̉̒̓̏̃ 
̜̖̒́̍ ̘̜̖̑́̈̌̉̎ ̐̑̏̉̌̆̊̕Ȣ ˚̖̆̏̂̏̅̉̍́ ̑́̈̑́̂̏̓̋́ ̘̆̓̋̏̊ 
̓́̋̓̉̋̉ ̠̏̋́̈́̎̉ ̐̏̍̏̉̚ ̓́̋̉̍ ̝̜̂̏̌̎̍ ̘̠̎́̉̎́ ̒ 
̝̅̏̄̏̒̐̉̓́̌̎̏̄̏ ̞̓́̐́ȟ ̠̠̔̅̆̌ ̏̒̏̂̏̆ ̃̎̉̍́̎̉̆ ̒̑̏̋́̍ 
̅̏̒̓́̃̋̉ ̗̐́̉̆̎̓́ ̃ ̗̒̓́̉̏̎́̑Ȣ ˜̑̉ ̞̓̏̍ȟ ̞̓̉ ̝̜̂̏̌̎̆ 
̜̅̏̌̇̎ ̠̝̠̅̏̒̓́̃̌̓̒ ̃ ̜̏̒̎́̆̎̎̆̚ ̜̒̏̃̑̆̍̆̎̎̍ 

̏̂̏̑̔̅̏̃́̎̉̆̍ ̝̜̍̎̏̄̏̐̑̏̉̌̎̆̕ ̋̌̉̎̉̋̉ȟ ̓́̋ ̋́̋ 
̘̎́̌̉̉̆ ̗̜̖̋̃́̌̉̉̉̑̏̃́̎̎̕ ̗̒̐̆̉́̌̉̒̓̏̃ ̘̜̖̑́̈̌̉̎ 
̐̑̏̉̌̆̊̕ ̍̏̇̆̓ ̝̠̏̋́̈́̓̒ ̙̟̑̆́̉̍̚ ́̋̓̏̑̏̍̕ ̙̔̒̐̆̎̏̄̏ 
̘̠̌̆̆̎̉Ȣ ˗̟̘̜̌̆̃̍ ̈̃̆̎̏̍ ̠̏̋́̈́̎̉ ̗̋̃́̌̉̉̉̑̏̃́̎̎̏̊̕ 
̐̏̍̏̉̚ ̐̑̉ ̜̖̍̎̏̇̆̒̓̃̆̎̎ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̠̖̐̏̃̑̆̇̅̆̎̉ 
̠̠̠̃̌̆̓̒ ̗̠̏̑̄́̎̉̈́̉ ̜̑́̂̏̓ ̐̑̉̆̍̎̏̄̏ ̠̏̓̅̆̌̆̎̉Ȣ  
˪̠̆̋̓̉̃̎́̕̕ ̑́̂̏̓́ ̗̍̆̅̉̉̎̒̋̏̊ ̜̂̑̉̄́̅ȟ ̃̏̈̍̏̇̎́ ̙̝̌̉ 
̐̑̉ ̘̆̓̋̏̊ ̗̏̑̄́̎̉̈́̉̉ ̗̐̑̏̆̒̒́ ̃ ̋̌̉̎̉̋̆ȟ ̏̒̎́̆̎̎̏̊̚ 
̘̜̅̏̒̓́̓̏̎̍ ̘̋̏̌̉̆̒̓̃̏̍ ̖̎̆̏̂̏̅̉̍̏̄̏ ̠̏̂̏̑̔̅̏̃́̎̉ȟ 
̟̘̟̃̋̌́̆̄̏̚ ̃ ̠̒̆̂ ̜̖̘̜̃̒̏̋̏̓̆̎̏̌̏̄̉̎̆ ̍̆̓̏̅̉̋̉Ȣ  
ˏ˨ˏ˛ˑ˨ȡ  
1. ˎ̝̜̏̌̎̆ ̒ ̜̍̎̏̇̆̒̓̃̆̎̎̍̉ ̘̓̑́̃̍́̓̉̆̒̋̉̍̉ 
̠̐̏̃̑̆̇̅̆̎̉̍̉ ̜̅̏̌̇̎ ̠̝̠̅̏̒̓́̃̌̓̒ ̃ ̜̏̒̎́̆̎̎̆̚ 
̜̒̏̃̑̆̍̆̎̎̍ ̏̂̏̑̔̅̏̃́̎̉̆̍ ̝̜̍̎̏̄̏̐̑̏̉̌̎̆̕ ̋̌̉̎̉̋̉Ȣ 
˜̘̝̆̑̆̆̎ ̋̌̉̎̉̋ ̟̖̉̍̆̉̚ ̐̑́̃̏ ̜̝̏̋́̈̃́̓ ̝̐̏̍̏̚ ̞̓̏̊ 
̋́̓̆̄̏̑̉̉ ̝̜̖̂̏̌̎ ̅̏̌̇̆̎ ̜̝̂̓ ̑̆̄̌́̍̆̎̓̉̑̏̃́̎Ȣ 
2. ˚̖̆̏̂̏̅̉̍̏ ̒̏̈̅́̎̉̆ ̜̖̉̎̒̓̑̔̋̓̉̃̎ ́̋̓̏̃ ̏̂ ̏̋́̈́̎̉̉ 
̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̒ ̜̍̎̏̇̆̒̓̃̆̎̎̍̉ ̘̓̑́̃̍́̓̉̆̒̋̉̍̉ 
̠̐̏̃̑̆̇̅̆̎̉̍̉ȟ ̟̘̟̖̃̋̌́̉̚ ̃ ̠̒̆̂ ̋́̋ ̝̜̅̏̄̏̒̐̉̓́̌̎̊ȟ 
̓́̋ ̉ ̝̜̄̏̒̐̉̓́̌̎̊ ̞̜̓́̐ ̒ ̘̏̂̆̒̐̆̆̎̉̆̍ ̐̑̆̆̍̒̓̃̆̎̎̏̒̓̉ 
̝̈̃̆̎̆̃ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚Ȣ  
3. ˚̖̆̏̂̏̅̉̍̏ ̔̓̃̆̑̇̅̆̎̉̆ ̠̐̏̌̏̇̆̎̉ ̏̂ ̏̓̅̆̌̆̎̉̉ 
̐̏̌̉̓̑́̃̍ ̒̏ ̙̜̓́̓̎̍ ̑́̒̐̉̒́̎̉̆̍ȟ ̒̓̑̔̋̓̔̑̏̊ ̉ 
̘̐̆̑̆̎̆̍ ̠̏̂̏̑̔̅̏̃́̎̉Ȣ 
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Resume: The article deals with the organization of skilled and specialized care in-hospital patients with multiple injuries  
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TO THE QUESTION OF MEDICAL PATHOMORPHOSIS AFTER NEOADJUVANT TREATMENT OF GASTRIC CANCER 
 
The problem of studying of malignant tumors, despite the considerable success achieved in the last decades continues to remain in the center of 
attention of scientists of the whole world in connection with continuous growth of incidence. The chemotherapy of tumors underwent essential 
changes in recent years and now is in the same row with surgical treatment and  radiotherapy methods.  
Keywords:  gastric cancer, neoadjuvant treatment, medical pathomorphosis, tumor regression. 
 
The gastric cancer remains to one of the main problems of 
modern oncology. Annually in the world about 800000 new cases 
and about 600000 death are registered [1]. At a turn of the XX-
XXI centuries it isn't reached satisfactory results of treatment of 
this nosology. Indicators of 5-year survival according to most of 
authors seldom exceed 20% a boundary. One of the main reasons 
for unsatisfactory results of treatment is late diagnosis of a 
disease and imperfection of the available methods of therapy [2]. 
Now the specific weight of the patients with gastric cancer 
revealed in 1-2 stages doesn't exceed 34,2%, and in 4 stages ɀ 
22,7%. Thus, about 43% of patients are defined on the III stages 
of tumor process when application only of one local method of 
influence is insufficient [3]. Therefore search of new methods 
and schemes of treatment of a locally-spread carcinoma of the 
stomach is very justified. 
Research objective:  assessment of short-term results of 
efficiency of neoadjuvant treatment of gastric cancer. 
Materials a nd methods:  Research of efficiency of treatment of 
locally-spread forms of gastric cancer is conducted. The 
combined treatment with neoadjyuvant polychemotherapy and 
operation is carried out to 62 patients. Preoperative treatment is 
carried out according to the scheme: docetaxel 75 mg/sq.m in 1 
day + fluorouracil 500 mg/sq.m 2-5 days + calcium folinate 50 
mg/sq.m 2-5 days. 
Short-term results of a preoperative chemotherapy were 
estimated according to objective and subjective effect of 
treatment. 
According to WHO recommendations [4] judge efficiency of 
antitumoral treatment on extent of regression of a tumor: 
1 - full regression of a tumor (resorption) is characterized by 
disappearance of all symptoms of a disease for the term of not 
less than 4 weeks; 
2 - partial regression of a tumor is characterized by decrease of 
the measured tumors and metastasises by 50% not less than 4 
weeks; 
3 - stabilization is characterized by decrease of a tumor and 
metastasises less than for 50% without emergence of the new 
tumoral centers; 
4 ɀ treatment without effect is characterized by lack of objective 
decrease of a tumor with metastasises and advance of process. 

The medical pathomorphosis was determined by Lavnikova G. A. 
technique. (1976) [5]:  
- at the I damage rate of noticeable changes in the general 
structure of a tumor it isn't possible to note. There is a 
polymorphism only not inherent to this tumor and a dystrophia 
of cells, suppression of a mitosis; 
- at the II degree in the irradiated tumors the bulk of a 
parenchyma is kept, but on historiographical sections the centers 
of regressive changes of various character in the presence of the 
expressed dystrophic changes in cells are clearly visible. 
Disturbance of division with the advent of huge cells, vascular 
changes, activization of connective tissue cells becomes 
perceptible; 
- at the III degree the structure of a tumor is sharply broken due 
to fibrous replacement either an extensive necrosis, or the round 
cell infiltration expressed in different tumors in unequal degree. 
On this background define the tumor remains in the form of 
separate groups of parenchymatous cells usually with sharp 
dystrophic changes. The expressed vascular disorders in the 
form of a hemorrhage and a lymphostasis become perceptible. In 
surrounding normal tissues the phenomena of an atrophy and a 
dystrophia accrue; 
- The IV damage rates it is characterized by a total disappearance 
of parenchymatous elements of a tumor on historiographical 
sections. In these cases in preparations only "traces" of the 
former tumor in the form of granulomas round the cornual 
masses, the centers of a necrosis deprived of cellular elements, 
lakes of slime (can be defined sometimes at muciparous tumors). 
Also replacement of a necrotic tumor with a connecting tissue, an 
impregnation with its salts of a lime, formation of cysts is taped. 
Results of research and discussion.  Research of objective 
indicators of efficiency of the carried-out neoadjuvant treatment 
is conducted. The analysis showed that 31 patients (50%) who 
transferred a polychemotherapy in a neoadjuvant regimen had 
ÓÉÇÎÓ ÏÆ ÒÅÇÒÅÓÓÉÏÎ ÏÆ Á ÔÕÍÏÒȢ )Î σ ɉτȟψ ϻ πȟςςϷɊ ÃÁÓÅÓ ÆÕÌÌ 
ÒÅÇÒÅÓÓÉÏÎ ÏÆ Á ÔÕÍÏÒ ÉÓ ÎÏÔÅÄȢ )Î ρσ ɉςπȟω ϻ πȟτρϷɊ ÃÁÓÅÓ 
process stabilization, however, according to criteria of WHO is 
noted, we didn't consider this result positive (see table 1). 

 
Table 1 - Efficiency of a neoadjuvant chemotherapy (n=62) 

Efficiency of a neoadjuvant chemotherapy (criteria of WHO) Absolute number % 
Full regression 3 4,8 ϻ πȟςς 
Partial regression 28 45,2 ϻ πȟυ 
Stabilization 13 20,9 ϻ πȟτρ 
There is no effect 18 29,1 ϻ πȟτφ 

 
The medical pathomorphism was studied and in the course of 
treatment (after carrying out courses of a polychemotherapy), 
and also at final morphological research of operational material. 
At morphological research of operational material the medical 
pathomorphism of the I-II degree at 18 patients (29,0%) is taped. 
In 7 cases (11,3%) will reach a medical pathomorphism of the III 

degree. Besides, in 3 cases (4,8%) full regression of a tumor is 
noted. At the same patients at morphology necrotic changes in 
metastatic lymphonoduses (a degree III-IV pathomorphism) are 
taped. In 34 (54,9%) cases morphological research of 
postoperative material didn't tap effect of neoadjuvant therapy 
(see the chart 1). 
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Chart 1 - Efficiency of neoadjuvant therapy on the basis of a medical pathomorphism 

 
Thus, carrying out neoadjuvant therapy to patients a locally-
spread form of gastric cancer leads to full or partial regression of 

a tumor that is confirmed by results of morphological research a 
pathomorphism of various degree of expression. 
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ˏ̜̙̠̒́ ̙̋̏̌́ ̏ ̂̆̒̓̃̆̎̎̏̄̏̚ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉, ̄ Ȣ ˍ̜̌̍́̓ 

 
˗ ˏ˛˜˝˛˞ˠ  ̨̇ ˒ˑ˕ˣ˕˚˞˗˛˖ ̃ ˍ˟˛˙˛˝ˡ˛˔ ̃ ˛˞˘˒ ̆ ˒ˤ˒˚˕ˬ ̊ ˒˛ˍˑ˧˫ˏˍ˚˟˚˛˖ ̋ ˍ˗ˍ ˓˒˘ˠˑ˗ˍ 

 
˝̟̆̈̍̆ȡ ̃ ̑̏̂̌̆̍́ ̉ ̘̠̈̔̆̎̉ ̈ ̘̜̖̌̏̋́̆̒̓̃̆̎̎ ̖̏̐̔̏̌̆̊, ̎ ̠̆̒̍̏̓̑ ̎́ ̘̝̜̈̎́̉̓̆̌̎̊ ̔ ̖̒̐̆ȟ ̜̅̏̒̓̉̄̎̔̓̊ ̃  ̐̏̒̌̆̅̎̉̆ ̠̠̅̆̒̓̉̌̆̓̉ 
̐̑̏̅̏̌̇́̆̓ ̝̠̏̒̓́̃́̓̒ ̃ ̗ ̆̎̓̑̆ ̠̃̎̉̍́̎̉ ̔ ̘̜̖̆̎ ̃ ̒̆̄̏ ̍̉̑́ ̃  ̠̒̃̈̉ ̒  ̎ ̜̜̆̐̑̆̑̃̎̍ ̑̏̒̓̏̍ ̈ ́̂̏̌̆̃́̆̍̏̒̓̉. s ̠̉̍̉̏̓̆̑́̐̉ 
̖̏̐̔̏̌̆̊ ̐ ̑̆̓̆̑̐̆̌́ ̒ ̜̔̆̒̓̃̆̎̎̆̚ ̠̉̈̍̆̎̆̎̉ ̃  ̐ ̏̒̌̆̅̎̉̆ ̜̄̏̅ȟ ̉ ̒ ̘̆̊́̒ ̖̠̎́̏̅̉̓̒ ̃ ̏ ̅̎̏̍ ̠̑̅̔ ̒ ̖ ̘̉̑̔̑̄̉̆̒̋̏̄̏ ̘̠̌̆̆̎̉ ̉ 
̘̌̔̆̃̏̊ ̓̆̑́̐̉̉ ̍ ̆̓̏̅́̍̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̑ ́̋ ̇̆̌̔̅̋́ȟ ̎ ̛̟̆̏́̅̃́̎̓̎̏̊ ̌ ̘̠̆̆̎̉, ̍ ̗̆̅̉̉̎̒̋̏̊ paedomorphosis, ̑ ̠̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉. 
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ˏ̜̙̠̒́ ˥̋̏̌́ ˛̂̆̒̓̃̆̎̎̏̄̏̚ ˔̖̠̅̑́̃̏̏̑́̎̆̎̉ ˙˔˞˝ ˝˗ȟ ̄Ȣ ˍ̜̌̍́̓ 
 

˗ ˏ˛˜˝˛˞ˠ ˘˒ˤ˒ˎ˚˛ː˛ ˜ˍ˟˛˙˛˝ˡ˛˔ˍ ˜˛˞˘˒ ˚˒˛ˍˑ˧˫ˏˍ˚˟˚˛˖ ˘˒˗ˍ˝˞˟ˏ˒˚˚˛˖  
˟˒˝ˍ˜˕˕ ˝ˍ˗ˍ ˓˒˘ˠˑ˗ˍ 

 
˜̑̏̂̌̆̍́ ̘̠̉̈̔̆̎̉ ̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ ̖̏̐̔̏̌̆̊ȟ ̠̎̆̒̍̏̓̑ ̎́ ̘̝̜̈̎́̉̓̆̌̎̆ ̖̔̒̐̆̉ȟ ̜̅̏̒̓̉̄̎̔̓̆ ̃ ̐̏̒̌̆̅̎̉̆ ̠̠̅̆̒̓̉̌̆̓̉ȟ 
̐̑̏̅̏̌̇́̆̓ ̝̠̏̒̓́̃́̓̒ ̃ ̗̆̎̓̑̆ ̠̃̎̉̍́̎̉ ̘̜̖̔̆̎ ̃̒̆̄̏ ̍̉̑́ ̃ ̠̒̃̈̉ ̒ ̠̜̐̏̒̓̏̎̎̍ ̑̏̒̓̏̍ ̈́̂̏̌̆̃́̆̍̏̒̓̉Ȣ ˘̠̆̋́̑̒̓̃̆̎̎́ 
̠̓̆̑́̐̉ ̖̏̐̔̏̌̆̊ ̃ ̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̐̑̆̓̆̑̐̆̌́ ̜̒̔̆̒̓̃̆̎̎̆̚ ̠̉̈̍̆̎̆̎̉ ̉ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̒̓̏̉̓ ̃ ̏̅̎̏̍ ̠̑̅̔ ̒ ̖̘̉̑̔̑̄̉̆̒̋̉̍ 
̉ ̘̜̌̔̆̃̍ ̍̆̓̏̅́̍̉ ̘̠̌̆̆̎̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̑́̋  ̇̆̌̔̅̋́ȟ  ̛̟̠̎̆̏́̅̃́̎̓̎́ ̠̌̆̋́̑̒̓̃̆̎̎́ ̠̓̆̑́̐̉ȟ ̘̜̌̆̆̂̎̊ ̐́̓̏̍̏̑̏̈̕ȟ ̑ ̠̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉Ȣ 
 
˝́̋ ̇̆̌̔̅̋́ ̠̏̒̓́̆̓̒ ̏̅̎̏̊ ̉̈ ̜̖̄̌́̃̎ ̐̑̏̂̌̆̍ 
̒̏̃̑̆̍̆̎̎̏̊ ̏̎̋̏̌̏̄̉̉Ȣ ˒̇̆̄̏̅̎̏ ̃ ̍̉̑̆ ̠̑̆̄̉̒̓̑̉̑̔̆̓̒ 
̏̋̏̌̏ ψπππππ ̜̖̎̏̃ ̘̒̌̔́̆̃ ̠̈́̂̏̌̆̃́̎̉ ̉  ̏̋̏̌̏ φπππππ 
̒̍̆̑̓̆̊ ɍρɎȢ ˚́ ̑̔̂̆̇̆ XX-XXI ̃̆̋̏̃ ̎̆ ̅̏̒̓̉̄̎̔̓̏ 
̝̜̖̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ ̅́̎̎̏̊ 
̎̏̈̏̌̏̄̉̉Ȣ ˜̏̋́̈́̓̆̌̉ υ-̌̆̓̎̆̊ ̜̃̇̉̃́̆̍̏̒̓̉ ̐̏ ̜̅́̎̎̍ 
̝̙̂̏̌̉̎̒̓̃́ ́̃̓̏̑̏̃ ̑̆̅̋̏ ̜̙̟̐̑̆̃́̓ ςπϷ ̑̔̂̆̇Ȣ ˛̅̎̏̊ 
̉̈ ̜̖̏̒̎̏̃̎ ̘̐̑̉̉̎ ̝̜̖̎̆̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎ ̝̑̆̈̔̌̓́̓̏̃ 
̘̠̌̆̆̎̉ ̠̠̠̃̌̆̓̒ ̠̠̐̏̈̅̎ ̅̉́̄̎̏̒̓̉̋́ ̠̈́̂̏̌̆̃́̎̉ ̉ 

̙̎̆̒̏̃̆̑̆̎̒̓̃̏ ̟̖̠̉̍̆̉̒̚ ̍̆̓̏̅̏̃ ̓̆̑́̐̉̉ ɍςɎȢ ˏ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̝̜̔̅̆̌̎̊ ̃̆̒ ̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ȟ 
̜̠̜̖̃̃̌̆̎̎ ̃ ρ-ς ̒̓́̅̉̉ȟ ̎̆ ̜̙̐̑̆̃́̆̓ ςσϷȟ ́ ̃ τ ̒̓́̅̉̉ ɀ 
ςψϷȢ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̏̋̏̌̏ υπϷ ̝̜̖̂̏̌̎ ̜̠̠̠̃̃̌̆̓̒ ̃ III  
̒̓́̅̉̉ ̖̏̐̔̏̌̆̃̏̄̏ ̗̐̑̏̆̒̒́ȟ ̋̏̄̅́ ̐̑̉̍̆̎̆̎̉̆ ̝̓̏̌̋̏ 
̏̅̎̏̄̏ ̝̌̏̋́̌̎̏̄̏ ̍̆̓̏̅́ ̠̃̏̈̅̆̊̒̓̃̉ ̜̠̏̋́̈̃́̆̓̒ 
̘̜̎̆̅̏̒̓́̓̏̎̍ ɍσɎȢ ˜̞̏̓̏̍̔ ̝̃̆̒̍́ ̜̏̐̑́̃̅́̎̎̍ ̠̠̠̃̌̆̓̒ 
̐̏̉̒̋ ̜̖̎̏̃ ̍̆̓̏̅̏̃ ̉ ̖̒̆̍ ̘̠̌̆̆̎̉ 
̍̆̒̓̎̏̑́̒̐̑̏̒̓̑́̎̆̎̎̏̄̏ ̑́̋́ ̇̆̌̔̅̋́Ȣ 

I-II degree 
pathomorphosis; 29%

III degree pathomorphosis; 
11,3%

IV degree pathomorphosis; 
4,8%

There is no effect; 54,9%
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ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ̗̏̆̎̋́ ̜̖̎̆̐̏̒̑̆̅̒̓̃̆̎̎ ̝̑̆̈̔̌̓́̓̏̃ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̛̟̎̆̏́̅̃́̎̓̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̓̆̑́̐̉̉ 
̑́̋́ ̇̆̌̔̅̋́Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ȡ ˜̑̏̃̆̅̆̎̏ ̉̒̒̌̆̅̏̃́̎̉̆ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̘̠̌̆̆̎̉ ̜̖̍̆̒̓̎̏̑́̒̐̑̏̒̓̑́̎̆̎̎ ̏̑̍̕ 
̑́̋́ ̇̆̌̔̅̋́Ȣ ˜̑̏̃̆̅̆̎̏ φς ̝̜̂̏̌̎̍ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̆ 
̘̌̆̆̎̉̆ - ̛̟̠̎̆̏́̅̃́̎̓̎́ ̖̠̐̏̌̉̉̍̉̏̓̆̑́̐̉ Ϲ ̗̠̏̐̆̑́̉Ȣ 
˜̑ ̗̆̅̏̐̆̑́̉̏̎̎̏̆ ̘̌̆̆̎̉̆ ̐̑̏̃̆̅̆̎̏ ̐̏ ̖̒̆̍̆ȡ ̓́̋̒̏̓̆̑- 
χυ ̍̄/ 2̍  ρ ̝̅̆̎ Ϲ υ-̗̓̏̑̔̑́̉̌̕ υππ ̍̄/ 2̍ 2- 5-̜̊ ̅̎̉ Ϲ 
̌̆̊̋̏̃̏̑̉̎ υπ ̍̄/ 2̍ 2-υ ̅̎̉Ȣ 
˚̜̆̐̏̒̑̆̅̒̓̃̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̗̐̑̆̅̏̐̆̑́̉̏̎̎̏̊ 
̖̉̍̉̏̓̆̑́̐̉̉ ̗̝̏̆̎̉̃́̌̉̒ ̐̏ ̜̅́̎̎̍ ̛̏̂̆̋̓̉̃̎̏̄̏ ̉ 
̛̒̔̂̆̋̓̉̃̎̏̄̏ ̞̆̋̓́̕̕ ̘̠̌̆̆̎̉Ȣ 
ˏ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̗̠̑̆̋̏̍̆̎̅́̉̍̉ ˏ˛˔ ɍτɎ ̏̂ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̖̐̑̏̓̉̃̏̏̐̔̏̌̆̃̏̄̏ ̘̠̌̆̆̎̉ ̠̒̔̅̓ ̐̏ 
̒̓̆̐̆̎̉ ̑̆̄̑̆̒̒̉̉ ̖̏̐̔̏̌̉ȡ 
1 - ̠̐̏̌̎́  ̠̑̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉ ɉ̗̠̑̆̈̏̑̂̉Ɋ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̘̉̒̆̈̎̏̃̆̎̉̆̍ ̖̃̒̆ ̐̑̉̈̎́̋̏̃ 
̠̈́̂̏̌̆̃́̎̉ ̎́ ̒̑̏̋ ̎ ̆ ̍̆̎̆̆ τ ̝̎̆̅̆̌Ƞ 
2 - ̘̘̠́̒̓̉̎́ ̠̑̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉ - ̝̙̔̍̆̎̆̎̉̆ 
̠̜̖̉̈̍̆̑̆̍ ̖̏̐̔̏̌̆̊ ̉ ̍̆̓́̒̓́̈̏̃ ̎́ υπϷ ̒̑̏̋̏̍ ̎̆ ̍̆̎̆̆ 
τ ̝̎̆̅̆̌Ƞ 
3 - ̗̠̒̓́̂̉̌̉̈́̉ - ̝̙̔̍̆̎̆̎̉̆ ̖̏̐̔̏̌̉ ̉ ̍̆̓́̒̓́̈̏̃ 
̍̆̎̆̆ ̘̆̍ ̎́ υπϷ ̂̆̈ ̠̠̐̏̃̌̆̎̉ ̜̖̎̏̃ ̖̜̖̏̐̔̏̌̆̃ ̘̏́̄̏̃Ƞ 
4 ɀ ̂̆̈ ̞̆̋̓́̕̕ ɀ ̛̏̂̆̋̓̉̃̎̏̄̏ ̝̙̠̔̍̆̎̆̎̉ ̖̏̐̔̏̌̉ ̉ 
̍̆̓́̒̓́̈̏̃ ̎̆ ̘̏̓̍̆̆̎̏ȟ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̗̐̑̏̆̒̒́Ȣ 
˘̘̜̆̆̂̎̊ ̐́̓̏̍̏̑̏̈̕ ̠̠̏̐̑̆̅̆̌̌̒ ̐̏ ̍̆̓̏̅̉̋̆ 
˘́̃̎̉̋̏̃̏̊ ːȢˍȢɉρωχφ ̄̏̅Ɋ [5] : 
- ̐̑̉ I ̒̓̆̐̆̎̉ ̠̐̏̃̑̆̇̅̆̎̉ ̜̖̈́̍̆̓̎ ̉̈̍̆̎̆̎̉̊ ̃ ̏̂̆̊̚ 
̒̓̑̔̋̓̔̑̆ ̖̏̐̔̏̌̉ ̝̏̓̍̆̓̉̓ ̎̆ ̠̔̅́̆̓̒ȟ ̠̉̍̆̆̓̒ ̙̝̌̉ ̎̆ 
̜̒̃̏̊̒̓̃̆̎̎̊ ̅́̎̎̏̊ ̖̏̐̔̏̌̉ ̐̏̌̉̍̏̑̉̈̍̕ ̉ ̠̅̉̒̓̑̏̉̕ 
̋̌̆̓̏̋ȟ ̐̏̅́̃̌̆̎̉̆ ̍̉̓̏̈̏̃Ƞ 
- ̐̑̉ II ̒̓̆̐̆̎̉ ̃ ̘̜̖̏̂̌̔̆̎̎ ̖̠̖̏̐̔̏̌ ̠̏̒̎̏̃̎́ ̍́̒̒́ 
̖̜̐́̑̆̎̉̍ ̖̒̏̑́̎̆̎́ȟ ̎̏ ̎́ ̘̖̄̉̒̓̏̓̏̐̏̄̑́̉̆̒̋̉̕ ̖̒̑̆̈́ 
̘̏̓̆̓̌̉̃̏ ̜̃̉̅̎ ̘̏́̄̉ ̜̖̑̆̄̑̆̒̒̉̃̎ ̉̈̍̆̎̆̎̉̊ 

̘̑́̈̌̉̎̏̄̏ ̖́̑́̋̓̆̑́ ̐̑̉ ̘̎́̌̉̉̉ ̜̜̖̃̑́̇̆̎̎ 
̘̖̅̉̒̓̑̏̉̆̒̋̉̕ ̉̈̍̆̎̆̎̉̊ ̃ ̖̋̌̆̓̋́Ȣ ˛̘̠̓̍̆́̆̓̒ 
̙̎́̑̔̆̎̉̆ ̠̅̆̌̆̎̉ ̒ ̠̐̏̃̌̆̎̉̆̍ ̖̄̉̄́̎̓̒̋̉  ̋̌̆̓̏̋ȟ 
̜̒̏̒̔̅̉̒̓̆ ̠̉̈̍̆̎̆̎̉ȟ ̗̟́̋̓̉̃̉̈́̉ ̋̌̆̓̏̋ 
̝̒̏̆̅̉̎̉̓̆̌̎̏̊ ̓̋́̎̉Ƞ 
- ̐̑̉ III  ̒̓̆̐̆̎̉ - ̒̓̑̔̋̓̔̑́ ̖̏̐̔̏̌̉ ̑̆̈̋̏ ̙̎́̑̔̆̎́ ̈́ ̘̒̆̓ 
̉̂̑̏̈̎̏̄̏̕ ̠̈́̍̆̆̎̉̚ ̉̌̉ ̙̏̂̉̑̎̏̄̏ ̎̆̋̑̏̈́ȟ ̉̌̉ 
̘̋̑̔̄̌̏̋̌̆̓̏̎̏̊ ̝̗̉̎̉̌̓̑́̉̉̕ȟ ̜̜̖̃̑́̇̆̎̎ ̃ ̜̖̑́̈̎ 
̖̠̖̏̐̔̏̌ ̃ ̎̆̏̅̉̎́̋̏̃̏̊ ̒̓̆̐̆̎̉Ƞ ̎́ ̞̓̏̍ ̏̎̆̕ ̠̟̏̐̑̆̅̆̌̓ 
̏̒̓́̓̋̉ ̖̏̐̔̏̌̉ ̃ ̃̉̅̆ ̜̖̑́̈̑̏̈̎̆̎̎ ̄̑̔̐̐ 
̖̜̐́̑̆̎̉̍́̓̏̈̎̆ ̋̌̆̓̏̋ ̜̘̏̂̎̏ ̒ ̑̆̈̋̉̍̉ 
̘̅̉̒̓̑̏̉̆̒̋̉̍̉̕ ̠̉̈̍̆̎̆̎̉̍̉Ȣ ˛̘̟̠̓̍̆́̓̒ ̜̜̃̑́̇̆̎̎̆ 
̜̒̏̒̔̅̉̒̓̆ ̑́̒̒̓̑̏̊̒̓̃́ ̃ ̃̉̅̆ ̠̠̋̑̏̃̏̉̈̌̉̎̉ ̉ 
̌̉̍̏̒̓́̈́̕ȡ ̃ ̟̖̏̋̑̔̇́̉̚ ̝̜̖̎̏̑̍́̌̎ ̠̖̓̋́̎ ̟̎́̑́̒̓́̓ 
̠̠̃̌̆̎̉ ́̓̑̏̉̉̕ ̉ ̅̉̒̓̑̏̉̉̕Ƞ 
- ̋ IV ̒̓̆̐̆̎̉ ̠̐̏̃̑̆̇̅̆̎̉ ̠̏̓̎̏̒̓ ̐̏̌̎̏̆ ̘̉̒̆̈̎̏̃̆̎̉̆ 
̖̜̖̐́̑̆̎̉̍́̓̏̈̎ ̞̌̆̍̆̎̓̏̃ ̖̏̐̔̏̌̉ȟ ̔̒̓́̎̏̃̌̆̎̎̏̆ ̎́ 
̘̖̄̉̒̓̏̓̏̐̏̄̑́̉̆̒̋̉̕ ̖̒̑̆̈́ȟ ̃ ̞̖̓̉ ̘̠̖̒̌̔́ ̃ ̖̐̑̆̐́̑́̓́ 
̍̏̄̔̓ ̉̎̏̄̅́ ̠̝̠̏̐̑̆̅̆̌̓̒ ̙̝̌̉ Ⱥ̜̒̌̆̅Ȼ ̜̙̂̃̆̊ ̖̏̐̔̏̌̉ 
̌̉̂̏ ̃ ̃̉̅̆ ̄̑́̎̔̌̆̍ ̃̏̋̑̔̄ ̜̖̑̏̄̏̃ ̍́̒̒ȟ ̌̉̂̏ ̘̏́̄̏̃ 
̎̆̋̑̏̈́ȟ ̙̜̖̌̉̆̎̎ ̘̜̖̋̌̆̓̏̎ ̞̌̆̍̆̎̓̏̃ȟ ̌̉̂̏ ̏̈̆̑ ̒̌̉̈̉ 
ɉ̐̑̉ ̟̖̒̌̉̈̆̏̂̑́̈̔̉̚ ̖̠̖̏̐̔̏̌ɊȠ ̜̠̠̠̃̃̌̆̓̒ ̓́̋̇̆ 
̈́̍̆̆̎̉̆̚ ̎̆̋̑̏̓̉̈̉̑̏̃́̎̎̏̊ ̖̏̐̔̏̌̉ ̝̒̏̆̅̉̎̉̓̆̌̎̏̊ 
̝̟̓̋́̎ȟ ̗̠̉̍̐̑̆̄̎́̉ ̆̆ ̠̒̏̌̍̉ ̉̈̃̆̒̓̉ȟ ̋̉̒̓̏̏̂̑́̈̏̃́̎̉̆Ȣ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̏̂̒̔̇̅̆̎̉̆Ȣ  ˜̑̏̃̆̅̆̎̏ 
̉̒̒̌̆̅̏̃́̎̉̆ ̛̜̖̏̂̆̋̓̉̃̎ ̐̏̋́̈́̓̆̌̆̊ ̞̆̋̓̉̃̎̏̒̓̉̕̕ 
̐̑̏̃̏̅̉̍̏̄̏ ̛̟̎̆̏́̅̃́̎̓̎̏̄̏ ̘̠̌̆̆̎̉Ȣ ˍ̎́̌̉̈ ̐̏̋́̈́̌ȟ 
̘̓̏ ̔ σρ ̗̐́̉̆̎̓́ ɉυπϷɊȟ ̙̖̐̆̑̆̎̆̒̉ ̖̟̐̏̌̉̉̍̉̏̓̆̑́̐̉ ̃ 
̛̟̎̆̏́̅̃́̎̓̎̏̍ ̑̆̇̉̍̆ȟ ̝̉̍̆̌̉̒ ̐̑̉̈̎́̋̉ ̑̆̄̑̆̒̒̉̉ 
̖̏̐̔̏̌̉Ȣ ˏ σ ɉτȟψ ϻ πȟςςϷɊ ̘̠̖̒̌̔́ ̘̏̓̍̆̆̎́ ̠̐̏̌̎́ 
̠̑̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉Ȣ ˏ ρσ ɉςπȟω ϻ πȟτρϷɊ ̘̠̖̒̌̔́ ̘̏̓̍̆̆̎́ 
̗̠̒̓́̂̉̌̉̈́̉ ̗̐̑̏̆̒̒́ȟ ̏̅̎́̋̏ȟ ̒̏̄̌́̒̎̏ ̠̋̑̉̓̆̑̉̍ ˏ˛˔ȟ 
̞̓̏̓ ̝̑̆̈̔̌̓́̓ ̜̍ ̎̆ ̘̒̉̓́̌̉ ̝̜̐̏̌̏̇̉̓̆̌̎̍ ɉ̒̍Ȣ ̗̓́̂̌̉̔ 
1).  

 
˟̗́̂̌̉́ ρ - ˪ ̝̆̋̓̉̃̎̏̒̓̕̕ ̛̟̎̆̏́̅̃́̎̓̎̏̊ ̖̉̍̉̏̓̆̑́̐̉̉ ɉn=62) 

˪̆̋̓̕̕ ̛̟̎̆̏́̅̃́̎̓̎̏̊ ̓̆̑́̐̉̉ 
ɉ̋̑̉̓̆̑̉̉ ˏ˛˔Ɋ 

ˍ̟̂̒̏̌̓̎̏̆ ̘̉̒̌̏ % 

˜̠̏̌̎́ ̠̑̆̄̑̆̒̒̉ 3 4,8 ϻ πȟςς 
ˤ̘̠́̒̓̉̎́ ̠̑̆̄̑̆̒̒̉ 28 45,2 ϻ πȟυ 
˞̗̠̓́̂̉̌̉̈́̉  13 20,9 ϻ πȟτρ 
˚̆̓ ̞̆̋̓́̕̕  18 29,1 ϻ πȟτφ 

 
˘̘̜̆̆̂̎̊ ̐́̓̏̍̏̑̏̈̕ ̘̠̉̈̔́̌̒ ̉ ̃ ̗̐̑̏̆̒̒̆ ̘̠̌̆̆̎̉ ɉ̐̏̒̌̆ 
̠̐̑̏̃̆̅̆̎̉ ̋̔̑̒̏̃ ̖̐̏̌̉̉̍̉̏̓̆̑́̐̉̉Ɋȟ ́ ̓́̋̇̆ ̐̑̉ 
̘̝̏̋̏̎́̓̆̌̎̏̍ ̘̍̏̑̏̌̏̄̉̆̒̋̏̍̕ ̉̒̒̌̆̅̏̃́̎̉̉ 
̗̏̐̆̑́̉̏̎̎̏̄̏ ̍́̓̆̑̉́̌́Ȣ  
˜̑̉ ̘̍̏̑̏̌̏̄̉̆̒̋̏̍̕ ̉̒̒̌̆̅̏̃́̎̉̉ ̗̏̐̆̑́̉̏̎̎̏̄̏ 
̍́̓̆̑̉́̌́  ̜̠̃̃̌̆̎ ̘̜̌̆̆̂̎̊  ̐́̓̏̍̏̑̏̈̕  )-)) ̒̓̆̐̆̎̉ ̔ 
ρψ ̗̐́̉̆̎̓̏̃ ɉςωȟπϷɊȢ ˏ χ ̘̠̖̒̌̔́ ɉρρȟσϷɊ ̅̏̒̓̉̄̎̔̓ 

̘̜̌̆̆̂̎̊ ̐́̓̏̍̏̑̏̈̕ ))) ̒̓̆̐̆̎̉Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ ̃ σ ̘̠̖̒̌̔́ 
ɉτȟψϷɊ ̘̏̓̍̆̆̎́ ̠̐̏̌̎́ ̠̑̆̄̑̆̒̒̉ ̖̏̐̔̏̌̉Ȣ ˠ ̞̖̓̉ ̇̆ 
̝̜̖̂̏̌̎ ̐̑̉ ̍̏̑̏̌̏̄̉̉̕ ̜̠̜̃̃̌̆̎  ̘̎̆̋̑̏̓̉̆̒̋̉̆ 
̠̉̈̍̆̎̆̎̉ ̃ ̘̖̍̆̓́̒̓́̓̉̆̒̋̉ ̖̌̉̍̏̔̈̌́̕  ɉ̐́̓̏̍̏̑̏̈̕ III - 
IV ̒̓ȢɊȢ ˏ στ ɉυτȟωϷɊ ̘̠̖̒̌̔́ ̘̍̏̑̏̌̏̄̉̆̒̋̏̆̕ ̉̒̒̌̆̅̏̃́̎̉̆ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̄̏ ̍́̓̆̑̉́̌́ ̎̆ ̜̠̃̃̉̌̏ ̞̆̋̓́̕̕ 
̛̟̎̆̏́̅̃́̎̓̎̏̊ ̓̆̑́̐̉̉ ɉ̒̍Ȣ ̅̉́̄̑́̍̍̔ ρɊȢ 

 

ʧʘʪʦʤʦʨʬʦʟ 

III ʩʪ; 11,3%

ʧʘʪʦʤʦʨʬʦʟ

 I-II ʩʪ; 29%

ʧʘʪʦʤʦʨʬʦʟ 

IV ʩʪ; 4,8%

ʥʝʪ ʵʬʬʝʢʪʘ; 

54,9%
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ˑ̉́̄̑́̍̍́ ρ -  ˪ ̝̆̋̓̉̃̎̏̒̓̕̕ ̛̟̎̆̏́̅̃́̎̓̎̏̊ ̓̆̑́̐̉̉ ̎́ ̏̒̎̏̃́̎̉̉ ̘̌̆̆̂̎̏̄̏ ̐́̓̏̍̏̑̏̈́̕          
 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̐̑̏̃̆̅̆̎̉̆ ̛̟̎̆̏́̅̃́̎̓̎̏̊ ̓̆̑́̐̉̉ 
̗̐́̉̆̎̓́̍ ̍̆̒̓̎̏̑́̒̐̑̏̒̓̑́̎̆̎̎̏̊ ̏̑̍̏̊̕ ̑́̋́ ̇̆̌̔̅̋́ 
̐̑̉̃̏̅̉̓ ̋ ̐̏̌̎̏̊ ̉̌̉ ̘̘́̒̓̉̎̏̊ ̑̆̄̑̆̒̒̉̉ ̖̏̐̔̏̌̉ȟ ̘̓̏ 

̠̐̏̅̓̃̆̑̇̅́̆̓̒ ̝̑̆̈̔̌̓́̓́̍̉ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ 
̠̉̒̒̌̆̅̏̃́̎̉ ̐́̓̏̍̏̑̏̈̏̍̕ ̘̑́̈̌̉̎̏̊ ̒̓̆̐̆̎̉ 
̜̃̑́̇̆̎̎̏̒̓̉Ȣ 
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 MEDICAL PATHOMORPHOSIS AFTER NEOADJUVANT DRUG TREATMENT OF GASTRIC CANCER  

 
Resume: Submitted directly to the results of neoadjuvant therapy mestnorasprostra-filled stomach cancer in 62 patients. Obtain complete 
and partial regression of tumor of the process, confirmed by morphological studies pathomorphism varying degree.  
Keywords:  gastric cancer, neoadjuvant therapy, pathomorphosis  
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.˓ .˓ ˓ ˛˘ˑ˨ˎˍ˖ 1,2, ː . .˞ ̱ ˢ˙˒˟˛ˏˍ 2, ˓ .̇ . ̱ ˙ˍ˚˗ˠ˘˛ˏ 1,2 

1˗̖́̈́̒̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̓̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 

2˗̖́̈́̒̋̉̊ ̘̎́̔̎̏-̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̊ ̉̎̒̓̉̓̔̓ ̏̎̋̏̌̏̄̉̉ ̉ ̑́̅̉̏̌̏̄̉̉ 

 
˗˛˙˜˩˫˟˒˝˚ˍˬ ˟˛˙˛ː˝ˍˡ˕ˬ ˏ ˑ˕ˍː˚˛˞˟˕˗˒ ˚˛ˏ˛˛ˎ˝ˍ˔˛ˏˍ˚˕˖  ˟˛˘˞˟˛˖ ˗˕˥˗˕ 

 
˗̝̜̏̌̏̑̆̋̓́̌̎̊ ̑́̋ ̈́̎̉̍́̆̓ ψ ̍̆̒̓̏ ̃ ̒̓̑̔̋̓̔̑̆ ̏̎̋̏̈́̂̏̌̆̃́̆̍̏̒̓̉ ̃ ̒̓̑́̎̆ ̉ ̘̠̏̓̍̆́̆̓̒ ̜̎̆̔̋̌̏̎̎̊ ̑̏̒̓ ̠̈́̂̏̌̆̃́̎̉Ȣ 
˗̝̜̏̌̏̑̆̋̓́̌̎̊ ̑́̋ ̑́̈̃̉̃́̆̓ ̠̒ ̃ ̝̑̆̈̔̌̓́̓̆ ̗̍́̌̉̄̎̉̈́̉̉ ̖̍̆̅̌̆̎̎̏̑́̒̓̔̉̚ ̐̏̌̉̐̏̃Ȣ ˝́̎̎̆̆ ̏̂̎́̑̔̇̆̎̉̆ ̉ ̔̅́̌̆̎̉̆ ̐̏̌̉̐̏̃ 
̓̏̌̒̓̏̊ ̙̋̉̋̉ ̒̎̉̇́̆̓ ̘́̒̓̏̓̔ ̠̈́̂̏̌̆̃́̎̉ ̉ ̝̒̍̆̑̓̎̏̒̓Ȣ ˏ ̝̒̓́̓̆ ̜̐̑̆̅̒̓́̃̌̆̎ ̝̜̐̑̆̅̃́̑̉̓̆̌̎̆ ̝̜̑̆̈̔̌̓́̓ ̜̑́̂̏̓ ̐̏ 
̗̏̆̎̋̆ ̃̏̈̍̏̇̎̏̒̓̆̊ ̝̟̋̏̍̐̓̆̑̎̏-̘̓̏̍̏̄̑́̉̆̒̋̏̊̕ ̋̏̌̏̎̏̄̑́̉̉̕ ̃ ̅̉́̄̎̏̒̓̉̋̆ ̑́̋́ ̉ ̜̖̐̑̆̅̑́̋̏̃ ̎̏̃̏̏̂̑́̈̏̃́̎̉̊ ̓̏̌̒̓̏̊ 
̙̋̉̋̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠ ˟ ̠̋̏̌̏̎̏̄̑́̉̕ȟ ̝̜̋̏̌̏̑̆̋̓́̌̎̊ ̑́̋ȟ ̜̐̏̌̉̐ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˒̇̆̄̏̅̎̏ ̃ ̍̉̑̆ ̠̑̆̄̉̒̓̑̉̑̔̆̓̒ ̂̏̌̆̆ ρȟυ 
̍̉̌̌̉̏̎́ ̜̖̎̏̃ ̘̒̌̔́̆̃ ̝̋̏̌̏̑̆̋̓́̌̎̏̄̏ ̑́̋́ ɉ˗˝˝Ɋȟ 
̠̆̇̆̄̏̅̎́ ̝̒̍̆̑̓̎̏̒̓ ̜̙̐̑̆̃́̆̓ ̂̏̌̆̆ φππ πππ ̉ ̠̠̠̃̌̆̓̒ 
̏̅̎̉̍ ̉̈ ̜̖̄̌́̃̎ ̘̐̑̉̉̎ ̒̍̆̑̓̎̏̒̓̉ ̏̓ ̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ 
̎̏̃̏̏̂̑́̈̏̃́̎̉̊ [1]. ˏ ̒̓̑̔̋̓̔̑̆ ̏̎̋̏̈́̂̏̌̆̃́̆̍̏̒̓̉ 
̠̎́̒̆̌̆̎̉ ˗̖́̈́̒̓́̎́ ˗˝˝ ̜̙̃̆̌ ̎́ τ ̍̆̒̓̏ ̃ ςπρτ̄̏̅̔ȟ 
̝̐̏̋́̈́̓̆̌ ̒̍̆̑̓̎̏̒̓̉ ̏̓ ̑́̋́ ̘̏̂̏̅̏̎̏̊ ̉ ̠̐̑̍̏̊ ̙̋̉̋̉ 
̒̏̒̓́̃̉̌ ωȟφϷ000. ˎ̝̙̏̌̆ ̜̐̏̌̏̃̉̎ ̘̒̌̔́̆̃ ˗˝˝ 
̅̉́̄̎̏̒̓̉̑̔̆̓ ̠̒ ̎ ̖́̐̏̈̅̎̉ ̠̖̒̓́̅̉ ɉIII -IV) ̉ ̠̠̠̐̓̉̌̆̓̎ 
̜̝̃̇̉̃́̆̍̏̒̓ ̠̒̏̒̓́̃̌̆̓ ̏̋̏̌̏ τχ% [2].  
˗˝˝ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̠̑́̈̃̉̃́̆̓̒ ̃̒̌̆̅̒̓̃̉̆ 
̗̍́̌̉̄̎̉̈́̉̉ ̘̜̖̅̏̂̑̏̋́̆̒̓̃̆̎̎ ̎̏̃̏̏̂̑́̈̏̃́̎̉̊Ȣ 
ˏ̜̠̃̌̆̎̉̆ ˗˝˝ ̃ ̖̑́̎̎̉ ̠̖̒̓́̅̉ ̉ ̜̖̐̑̆̅̑́̋̏̃ 
̈́̂̏̌̆̃́̎̉̊ ̓̏̌̒̓̏̊ ̙̋̉̋̉ ̒̎̉̇́̆̓ ̘́̒̓̏̓̔ ̉ ̝̒̍̆̑̓̎̏̒̓ 
[3, 4]. 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ̠ ̝̟̏̍̐̓̆̑̎̏-̘̠̓̏̍̏̄̑́̉̆̒̋́̕ ɉ˗˟Ɋ 
̠̋̏̌̏̎̏̄̑́̉̕ ̐̑̏̃̆̅̆̎́ ςς ̗̐́̉̆̎̓́̍ ̃ ̃̏̈̑́̒̓̆ ̏̓ ςχ ̅̏ 
χπ ̌̆̓Ȣ ˜̗̜́̉̆̎̓ ̝̏̂̑́̓̉̌̉̒ ̒ ̇́̌̏̂́̍̉ ̎́ ̘̜́̒̓̆ ̜̈́̐̏̑ 
̉Ⱦ̉̌̉ ̟̅̉́̑̆ȟ σ ̉̈ ̖̎̉ ̒ ̑́̎̆̆ ̜̏̂̎́̑̔̇̆̎̎̍̉ ̐̏̌̉̐́̍̉ 
̓̏̌̒̓̏̊ ̙̋̉̋̉ ̑́̈̎̏̊ ̗̌̏̋́̌̉̈́̉̉ ̐̑̉ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ 
̋̏̌̏̎̏̒̋̏̐̉̉Ȣ ˛̓ ̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̜̂̌̏ ̘̐̏̌̔̆̎̏ 
̝̐̉̒̍̆̎̎̏̆ ̉̎̏̑̍̉̑̏̃́̎̎̏̆̕ ̒̏̄̌́̒̉̆ ̎́ ̏ ̂̒̌̆̅̏̃́̎̉̆Ȣ       
ˏ ̘̓̆̆̎̉̉ σ ̅̎̆̊ ̅̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̃̒̆ ̗̜̐́̉̆̎̓ ̟̒̏̂̌̅́̌̉ 
̗̝̟̒̐̆̉́̌̎̔ ̅̉̆̓̔ ̉ ̜̂̌́ ̐̑̏̃̆̅̆̎́ ̐̏̅̄̏̓̏̃̋́ ̓̏̌̒̓̏̊ 
̙̋̉̋̉ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̐̑̆̐́̑́̓́ ˡ̏̑̓̑́̎̒Ȣ 
˗˟ ̟̋̏̌̏̎̏̄̑́̉̕ ̐̑̏̃̏̅̉̌̉ ̎́ φτ-̒̑̆̈̏̃̏̍ ̝̟̋̏̍̐̓̆̑̎̏̍ 
̓̏̍̏̄̑́̆̕ 3/-!4/- $ÅÆÉÎÉÔÉÏÎ !3 ̜̉̑̍̕ 3ÉÅÍÅÎÓ 
ɉː̠̆̑̍́̎̉ɊȢ ˜̆̑̆̅ ̉̒̒̌̆̅̏̃́̎̉̆̍ ̠̓̏̌̒̓́ ̙̋̉̋́ 
̝̑́̈̅̔̃́̌́̒ ̜̔̄̌̆̋̉̒̌̍ ̄́̈̏̍ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̠̉̎̒̔̌̓̏̑́̕̕ Ⱥ˞˛ ςÆÌÏ×Ȼ ̜̉̑̍̕ 5ÌÒÉÃÈ ɉː̠̆̑̍́̎̉ɊȢ 
˛̝̐̓̉̍́̌̎̏̆ ̃̎̔̓̑̉̐̏̌̏̒̓̎̏̆ ̅́̃̌̆̎̉̆ ̜̂̌́ ̃ ̖̐̑̆̅̆̌́ 
20-ςυ̍̍ ̑̓Ȣ̒̓Ȣȟ ̛̏̂̆̍ ̄́̈́ - 2-τ̌ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ 
̝̜̖̉̎̅̉̃̉̅̔́̌̎ ̘̖́̎́̓̏̍̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̗̐́̉̆̎̓̏̃Ȣ 
˜̏̒̌̆ ̗̏̆̎̋̉ ̒̓̆̐̆̎̉ ̠̈́̐̏̌̎̆̎̉ ̙̋̉̋̉ ̎́ ˗˟-̓̏̐̏̄̑́̍̍̆ 

̐̑̏̃̏̅̉̌̉ ̒̋́̎̉̑̏̃́̎̉̆ ̃ ̐̏̌̏̇̆̎̉̉ ̗̐́̉̆̎̓́ ̎́ ̇̉̃̏̓̆ 
̉ ̎́ ̒̐̉̎̆Ȣ ˑ̠̌ ̠̒̋́̎̉̑̏̃́̎̉ ̐̑̉̍̆̎̉̌̉ ̟̒̌̆̅̔̉̊̚ 
̐̑̏̓̏̋̏̌ȡ ρππ̍ˍ̒ȟ ρςπ̋ˏȟ ̗̠̋̏̌̌̉̍́̉ ρȟςυ̍̍ȟ ̉̎̓̆̑̃́̌ 
̗̑̆̋̏̎̒̓̑̔̋̉̉ ρ̍̍Ȣ  
˛̂̑́̂̏̓̋́ ̉ ̗̠̉̎̓̆̑̐̑̉̓́̉ ̉̈̏̂̑́̇̆̎̉̊ ̝̐̑̏̃̏̅̉̌́̒ ̎́ 
̘̑́̂̏̆̊ ̗̒̓́̎̉̉ 3ÉÎÇÏ 6)!Ȣ ˞̗̝̐̆̉́̌̎̏̆ ̐̑̏̄̑́̍̎̏̆ 
̘̏̂̆̒̐̆̆̎̉̆ ̜̠̃̅̆̌̆̓ ̜̈́̐̏̌̎̆̎̊ ̄́̈̏̍ ̟̓̏̌̒̓̔ ̙̋̉̋̔ ̉ 
̄̆̎̆̑̉̑̔̆̓ ̖̓̑̆̍̆̑̎̏̆ ̉̈̏̂̑́̇̆̎̉̆ ̐̏̌̏̒̓̉ ̙̋̉̋̉ ̉ 
̠̐̏̈̃̏̌̆̓ ̙̝̒̏̃̆̑̉̓ ̝̜̃̉̑̓̔́̌̎̊ ̃̎̔̓̑̉̐̏̌̏̒̓̎̏̊ 
Ⱥ̐̏̌̆̓ȻȢ  
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̏̂̒̔̇̅̆̎̉̆Ȣ ˜̑̉ ̘̉̈̔̆̎̉̉ 
̝̑̆̈̔̌̓́̓̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̔ ρσ ɉυωȟρϷɊ ̗̐́̉̆̎̓̏̃ ̜̂̌́ 
̏̂̎́̑̔̇̆̎́ ̠̐́̓̏̌̏̄̉ ̓̏̌̒̓̏̊ ̙̋̉̋̉Ȣ ρφ ̐̏̌̉̐̏̃ 
̑́̈̍̆̑́̍̉ ̏̓ υ̍̍ ̅̏ ρσ̍̍ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̔ τ ɉρψȟςϷɊ 
̗̐́̉̆̎̓̏̃ȟ ̘̏̑̄́̎̉̆̒̋̏̆ ̐̏̑́̇̆̎̉̆ ̖̠̃̏̒̏̅̆̄̏̚ ̏̓̅̆̌́ 
̓̏̌̒̓̏̊ ̙̋̉̋̉ ̔ ρ ̗̐́̉̆̎̓́ ɉτȟυϷɊȟ ̅̉̃̆̑̓̉̋̔̌ ̔ ς ɉωȟρϷɊȟ 
̖̅̏̌̉̏̒̉̄̍́ ̔ φɉςχȟσϷɊ ̗̐́̉̆̎̓̏̃Ȣ ˤ̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ˗˟ 
̋̏̌̏̎̏̄̑́̉̉̕ ̃ ̜̠̃̃̌̆̎̉̉ ̐̏̌̉̐̏̃ ̑́̈̍̆̑́̍̉ ̏̓ υ̍̍ ̅̏ ω 
̍̍ ̒̏̒̓́̃̉̌ φσȟρϷȟ ̝̙̂̏̌̆ ρπ̍̍ - ωπȟτϷ ɉ˝̉̒̔̎̏̋ ρ). 
˗́̑̓̉̎́ ̘̏̑̄́̎̉̆̒̋̏̄̏ ̠̐̏̑́̇̆̎̉ ̓̏̌̒̓̏̊ ̙̋̉̋̉ ̔ ρ 
̗̐́̉̆̎̓́ȡ ̎̆̑́̃̎̏̍̆̑̎̏̆ ̔̓̏̌̆̎̉̆̚ ̒̓̆̎̏̋ ̏̓ ρȟφ ̅̏ ςȟρ̒̍ȟ 
̠̝̐̑̏̓̇̆̎̎̏̒̓ ̅̏ ρτ̒̍ ɉ˝̉̒̔̎̏̋ ςɊȢ ˜̑̉ ̐̑̏̒̍̏̓̑̆ 
̘̜̖̐̏̌̔̆̎̎ ̒̋́̎̏̃ ̃ ̖̅̃̔̍̆̑̎̏̊ ̐̌̏̒̋̏̒̓̉ ̜̂̌̉ 
̝̅̏̐̏̌̎̉̓̆̌̎̏ ̜̉̒̒̌̆̅̏̃́̎ ̠̋̏̒̓̎́ ̒̓̑̔̋̓̔̑́ȟ ̠̍̄̋̉̆ 
̓̋́̎̉ȟ ̜̏̑̄́̎ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ȟ ̟̙̈́̂̑̉̎̎̏̄̏ 
̐̑̏̒̓̑́̎̒̓̃́ ̉ ̍́̌̏̄̏ ̓́̈́Ȣ ˎ̜̌̉ ̜̏̂̎́̑̔̇̆̎ ̘̜̆̅̉̎̉̎̆ 
̜̍̆̓́̒̓́̈ ̃ ̐̑́̃̏̊ ̅̏̌̆ ̘̐̆̆̎̉ ɉ˝̉̒̔̎̏̋ σɊȢ 
˛̜̒̎̏̃̎̍ ̎̆̅̏̒̓́̓̋̏̍ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̏̑̓̑́̎̒́̕ ̠̅̌ 
̐̏̅̄̏̓̏̃̋̉ ̗̐́̉̆̎̓̏̃ ̠̠̠̃̌̆̓̒ ̏̂̎́̑̔̇̆̎̉̆ ̝̙̂̏̌̏̄̏ 
̘̋̏̌̉̆̒̓̃́ ̇̉̅̋̏̒̓̉ ̃ ̐̏̌̏̒̓̉ ̙̋̉̋̉ȟ ̘̓̏ ̠̈́̓̑̔̅̎̆̓ 
̗̟̃̉̈̔́̌̉̈́̉ ̐̏̌̉̐̏̃Ȣ ˑ̠̌ ̙̠̑̆̆̎̉ ̜̐̑̏̂̌̆̍ ̘̏̒̓́̓̏̎̏̊ 
̇̉̅̋̏̒̓̉ ̗̜̐́̉̆̎̓ ̝̅̏̐̏̌̎̉̓̆̌̎̏ ̐̑̉̎̉̍́̌̉ ̝̃̎̔̓̑ 
̑́̒̓̃̏̑ ̊̏̅̒̏̅̆̑̇́̆̄̏̚ ̐̑̆̐́̑́̓́ ̠̅̌ ̠̋̏̎̓̑́̒̓̉̑̏̃́̎̉ 
̘̏̒̓́̓̏̎̏̊ ̇̉̅̋̏̒̓̉Ȣ  

 

 
˝̉̒̔̎̏̋ 1 - ˟ ̖̑̆-ȟ ̉ ̖̅̃̔̍̆̑̎̏̆ ɉ̝́̋̒̉́̌̎̏̆Ɋ ̠̉̈̏̂̑́̇̆̎̉ ̒̉̄̍̏̃̉̅̎̏̄̏ ̏̓̅̆̌́ ̓̏̌̒̓̏̊ ̙̋̉̋̉Ȣ  ˜̝̏̌̏̒̓ ̙̋̉̋̉ ̈́̐̏̌̎̆̎́ 
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˝̉̒̔̎̏̋ ς - l ̏̓̏ȟ ̘̐̏̌̔̆̎̎̏̆  ̐̑̉ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ ̋̏̌̏̎̏̒̋̏̐̉̉ȟ ̖̓̑̆-ȟ ̉ ̖̅̃̔̍̆̑̎̏̆ ɉ̝̒́̄̉̓́̌̎̏̆Ɋ ˗˟-̠̉̈̏̂̑́̇̆̎̉ 

̖̠̃̏̒̏̅̆̄̏̚ ̏̓̅̆̌́ ̓̏̌̒̓̏̊ ̙̋̉̋̉Ȣ ˞̓̆̎̋̉ ̓̏̌̒̓̏̊ ̙̋̉̋̉ ̎̆̑́̃̎̏̍̆̑̎̏ ̜̔̓̏̌̆̎̚ȟ ̟̠̃̉̈̔́̌̉̈̉̑̔̓̒ ̝̜̅̏̐̏̌̎̉̓̆̌̎̆ ̜̔̈̌̏̃̆ 
̠̏̂̑́̈̏̃́̎̉ȟ ̘́̒̒̉̍̆̓̑̉̎̏ ̟̒̔̇̉̃́̉̆̚ ̐̑̏̒̃̆̓ ̙̋̉̋̉Ȣ ˛̘̠̓̍̆́̆̓̒ ̝̗̠̉̎̉̌̓̑́̉̕ ̙̘̏̋̏̌̏̋̉̆̎̏̊ ̘̋̌̆̓́̓̋̉Ȣ 

 

  
˝̉̒̔̎̏̋ σ -  ˑ ̖̜̃̔̍̆̑̎̆ ɉ̝́̋̒̉́̌̎̏̆ȟ ̝̑̏̎̓́̌̎̏̆̕Ɋ ̠̉̈̏̂̑́̇̆̎̉ ̘̐̆̆̎̉Ȣ ˏ S6 ̒ ̆̄̍̆̎̓̆ ̐̑́̃̏̊ ̅̏̌̉ ̘̐̆̆̎̉ ̟̠̃̉̈̔́̌̉̈̉̑̔̓̒ 

̜̍̆̓́̒̓́̈, ̎ ̆̄̏̍̏̄̆̎̎̏ ̟̎́̋́̐̌̉̃́̉̆̚ ̋̏̎̓̑́̒̓̎̏̆ ̃̆̆̒̓̃̏̚ ̐̏ ̐̆̑̉̆̑̉̉̕Ȣ 
 
˔̟̘́̋̌̆̎̉̆Ȣ ˗˟ ̠̋̏̌̏̎̏̄̑́̉̕ ̠̠̠̃̌̆̓̒ 
̜̜̃̒̏̋̏̉̎̏̑̍́̓̉̃̎̍̕ ̍̆̓̏̅̏̍ ̗̃̉̈̔́̌̉̈́̉̉ ̐̏̌̉̐̏̃ ̉ 
̑́̋́ ̓̏̌̒̓̏̊ ̙̋̉̋̉ ̉ ̉̍̆̆̓ ̜̟̃̒̏̋̔ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̉ 
̗̘̝̒̐̆̉̉̎̏̒̓̕ ̃ ̜̠̃̃̌̆̎̉̉ ̐̏̌̉̐̏̃ ̝̙̂̏̌̆ ρȟπ̒̍ ̃ 

̅̉́̍̆̓̑̆Ȣ ˗ ̜̏̒̎̏̃̎̍ ̐̑̆̉̍̔̆̒̓̃́̍̚ ˗˟ ̋̏̌̏̎̏̄̑́̉̉̕ 
̠̠̏̓̎̏̒̓̒ ̝̎̆̉̎̃́̈̉̃̎̏̒̓ ̍̆̓̏̅́ ̉ ̜̠̃̒̏̋́ ̙̟̠̑́̈̑̆́́̚ 
̝̒̐̏̒̏̂̎̏̒̓ ̐̑̉ ̗̏̆̎̋̆ ̏̑̄́̎̏̃ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ȟ 
̟̙̈́̂̑̉̎̎̏̄̏ ̐̑̏̒̓̑́̎̒̓̃́ ̉ ̍́̌̏̄̏ ̓́̈́.   
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COMPUTED TOMOGRAPHY IN DIAGNOSIS OF COLORECTAL NEOPLASMS 

 
Resume: Colorectal cancer is the fourth most prevalent cancer in the country and its rate is steadily increasing.Colorectal cancer develops as 
result of malignization of slow-growing polyps.Early detection and removing of polyps decreases the rate of incidence and mortality. This 
article presents the preliminary results of the evaluation of CT colonography accuracy in early detection of colorectal cancer and 
precancerous lesions. 
Keywords: CT colonography, colorectal cancer, polyps 
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1˜̘́̓̏̌̏̄̏́̎́̓̏̍̉̆̒̋̏̆ ̟̂̑̏ ̄̏̑̏̅́ ˍ̜̌̍́̓Ȣ 

2˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ȟ 
̝̍̏̅̔̌ ̘̐́̓̏̌̏̄̉̆̒̋̏̊ ́̎́̓̏̍̉̉ 

 
˙˛˝ˡ˛˘˛ː˕ˤ˒˞˗˕ ˛˞˛ˎ˒˚˚˛˞˟˕ ˝ˍ˗ˍ ˜˝˒ˑ˞˟ˍ˟˒˘˩˚˛˖ ˓˒˘˒˔˨ ˞˝˒ˑ˕ ˙ˠ˓ˤ˕˚ ˜˛˓˕˘˛ː˛ ˏ˛˔˝ˍ˞˟ˍ ˜˝˕ 

˜˝˛ˏ˒ˑ˒˚˕˕ ˞˗˝˕˚˕˚ː ɀ ̞ ˞˞˘˒ˑ˛ˏˍ˚˕ˬ ˜˛ ː˛˝˛ˑˠ ˍ˘˙ˍ˟˨ ˔ˍ ςπρτ ː˛ ˑ
  
˜̑̏̒̓́̓́ ̗̜̜̋́̑̉̎̏̍́̒̎  ̅̉̆̌̆̎̄̆̎ ̜́̓́̌  ̂̆̈ ́̎̓̉̄̆̎ ɉ˜˞ˍɊ ̜̂́̑̌  ̇́ ̅́̊̅́ ̋ ̨̨̓̆̑̌̍̆̄̆̎ ̂́̊ ̜́̌̅Ȣ ˛̙̑̓́́ ̋ ̨̨̙̑̒̆̓̋ ɀ 
φωȟ ̓̏̐ ̋ ̨̨̙̑̒̆̓̋ ψ-̓̆̎ υττ-̨̎ ̜̂̏̌̅Ȣ ˜̠̜́̓̏̌̏̄̉̌  ̜̜̏̑̓̎̅ ̟̏̅́ ̜̜̉̊̎̅  ̜̓̔̅̑ ́̎ ̙̏̑̓́́ ̜̜̍́̍́̎̅́̎̅̑̌ ́̎ ̅̆ ̨̄̆̊̌ 
̗̋́̑̉̎́ȟ ː̌̉̒̏̎ ̋ ̨̨̙̑̒̆̓̋ ϊɉχϽχɊȢ ̜̙̏̒̍́ ̖̠̜̉̍̍̔̎̏̄̉̒̓̏̉̍̉̌  ̈̆̑̓̓̆̔ ̇ ̨̨̨̑̄̈̔̎  ̨̨̨́̇̆̓̓̌̄̎ ̎́ ̜̓ ̋ ̨̑̒̆̓̓Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˝́̋ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ȟ ̗̋́̑̉̎̏̍́ ̜̐̑̏̒̓́̓ȟ ̐̑̏̒̓́̓ ̗̘̒̐̆̉̉̆̒̋̉̊̕ ́̎̓̉̄́̎ȟ ̒̋̑̉̎̎̉̄ ̜̐̑̏̒̓́̓ȟ 
̘̠̅̏̂̑̏̋́̆̒̓̃̆̎̎́ ̠̄̉̐̆̑̐̌́̈̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓ ̜̐̑̏̂̌̆̍. ̨ ̅̎̏̊ ̉̈ ̖̃̆̅̔̉̚ ̘̐̑̉̉̎ 
̒̍̆̑̓̎̏̒̓̉ ̒ ̑̆̅̉ ̘̍̔̇̉̎ ̐̏̇̉̌̏̄̏ ̃̏̈̑́̒̓́ ̏̓ 
̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ ̎̏̃̏̏̂̑́̈̏̃́̎̉̊ ̃ ˗̖́̈́̒̓́̎̆ ̈́̎̉̍́̆̓ 
̑́̋ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ɉ˝˜˓ɊȢ ˝́̋ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ 
̜̇̆̌̆̈ ̃ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ ̖̓́̋̉ ̋́̋ ˞˥ˍ ̠̠̠̃̌̆̓̒ ̜̃̓̏̑̍ 
̐̏ ̘́̒̓̏̓̆ ̘̃̒̓̑̆́̆̍̏̒̓̉ ̐̏̒̌̆ ̑́̋́ ̖̌̆̄̋̉ ̔ ̘̍̔̇̉̎Ȣ  
˜̏ ̜̅́̎̎̍ ̐̑̏̄̎̏̈́ ˏ̒̆̍̉̑̎̏̊ ˛̗̑̄́̎̉̈́̉̉ 
˔̖̠̅̑́̃̏̏̑́̎̆̎̉ ɉˏ˛˔Ɋ ̋ ςπσπ ̄̏̅̔ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̉ 
̝̒̍̆̑̓̎̏̒̓ ̏̓ ̑́̋́ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̃̏ ̃̒̆̍ ̍̉̑̆ 
̃̏̈̑́̒̓̆̓ ̃ ς ̑́̈́Ȣ  
ˏ ̒̓̑̔̋̓̔̑̆ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̒̑̆̅̉ ̖̃̒̆ ̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ 
̎̏̃̏̏̂̑́̈̏̃́̎̉̊ ̑́̋ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̈́̎̉̍́̆̓ φ-̏̆ 
̑́̎̄̏̃̏̆ ̍̆̒̓̏ ɉ̅̏ υϷɊȢ ˠ ̝̜̖̂̏̌̎ ̑́̋̏̍ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ 
̜̇̆̌̆̈ ̜̒́̍̊ ̎̉̈̋̉̊ ̝̐̏̋́̈́̓̆̌ υ-̌̆̓̎̆̊ ̜̃̇̉̃́̆̍̏̒̓̉ 
̒̑̆̅̉ ̖̃̒̆ ̘̖̏̎̋̏̌̏̄̉̆̒̋̉ ̎̏̈̏̌̏̄̉̊Ȣ  
ˏ ςππρ ̄̏̅̔ χφȟρϷ ̗̐́̉̆̎̓̏̃ ̒ ̅̉́̄̎̏̈̏̍  ̜̃̐̆̑̃̆ 
̜̠̜̃̃̌̆̎̎̊ ̑́̋ ̝̜̐̑̆̅̒̓́̓̆̌̎̏̊̇̆̌̆̈ ̉̍̆̌̉ III -IV ̒ ̟̓́̅̉ 
̘̠̓̆̆̎̉ ̠̈́̂̏̌̆̃́̎̉ȟ ςπρρ ̄̏̅̔ ̘̋̏̌̉̆̒̓̃̏ ̝̜̖̂̏̌̎ 
̝̒̎̉̈̉̌̏̒ ̅̏φπȟτϷȢ  
˛̜̒̎̏̃̎̆ ̠̠̍̆̑̏̐̑̉̓̉ ̐̏ ̓́̋̓̉̋̆ ̠̒̎̉̇̆̎̉ ̒̍̆̑̓̎̏̒̓̉ ̏̓ 
̑́̋́ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̜̏̒̎̏̃́̎ ̎́ ̖̅̃̔ ̗̖̐̑̉̎̉̐́ȡ 
̠̠̑́̎̎ ̅̉́̄̎̏̒̓̉̋́ ̉ ̞̆̋̓̉̃̎̏̆̕̕ ̘̌̆̆̎̉̆ ̂̏̌̆̈̎̉ ̃ ̆̆ 
̘̝̎́́̌̎̏̊ ̒̓́̅̉̉ ̘̠̓̆̆̎̉Ȣ  
˛̂̎́̑̔̇̆̎̉̆ ̖̏̐̔̏̌̉ ̎́ ̑́̎̎̆̊ ̒̓́̅̉̉ ̘̠̓̆̆̎̉ ̉ 
́̅̆̋̃́̓̎̏̆ ̘̌̆̆̎̉̆ ̜̙̐̏̃́̆̓ ̠̝̃̆̑̏̓̎̏̒̓ 
̠̐̑̆̅̏̓̃̑́̆̎̉̚ ̠̑́̒̐̑̏̒̓̑́̎̆̎̉ ̍̆̓́̒̓́̈̏̃ ̖̏̐̔̏̌̉Ȣ 
ˏ̜̠̃̌̆̎̉̆ ̠̈́̂̏̌̆̃́̎̉ ̉ ́̅̆̋̃́̓̎̏̆ ̠̓̆̑́̐̉ ̎́ ̑́̎̎̆̊ 
̒̓́̅̉̉ ̞̘̋̏̎̏̍̉̆̒̋̉ ̞̆̋̓̉̃̎̆̆̕̕ ̘̠̌̆̆̎̉ ̑́̋́ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̎́ ̂̏̌̆̆ ̜̖̈́̐̔̆̎̎̚ ̞̖̓́̐́Ȣ  
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ˏ ̖̑́̍̋́ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̊ 
̜̐̑̏̄̑́̍̍ ̎́ ̏̒̎̏̃́̎̉̉ ̐̑̉̋́̈́ ̉Ȣ̏Ȣ ̍̉̎̉̒̓̑́ 
˔̖̠̅̑́̃̏̏̑́̎̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ ̏̓ ψ ̠̠̎̃́̑ ςπρσ 
̄̏̅́ Ο ψ Ⱥ˛ ̃̎̆̅̑̆̎̉̉ ̒̋̑̉̎̉̎̄́ ̎́ ̑́̎̎̆̆ ̜̠̃̃̌̆̎̉̆ 
̑́̋́ ̐̉̆̃̏̅́̚ȟ ̇̆̌̔̅̋́ȟ ̘̐̆̆̎̉ ̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̃ 
̜̖̐̉̌̏̓̎ ̖̑̆̄̉̏̎́Ȼȟ̃ ςπρτ ̄̏̅̔̐̏̌̉̋̌̉̎̉̋̏̊ 
̘̏̎̋̏̌̏̄̉̆̒̋̏̄̏ ̗̆̎̓̑́ ̄̏̑̏̅́ ˍ̜̌̍́̓ ̜̂̌ ̐̑̏̃̆̅̆̎ 
̒̋̑̉̎̉̎̄ ̐̏ ̟̉̒̒̌̆̅̏̃́̎̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̔ 
̘̍̔̇̉̎  ̃ ̃̏̈̑́̒̓̎̏̊ ̋́̓̆̄̏̑̉̉υπȟ υτȟ υψȟ φςȟ φφ ̌̆̓ȟ ̎̆ 
̠̖̒̏̒̓̏̉̚ ̎́ ̅̉̒̐́̎̒̆̑̎̏̍ ̘̔̆̓̆ ̐̏ ̐̏̃̏̅̔ ̑́̋́ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̉ ̎̆ ̟̖̉̍̆̉̚ ̠̜̓̇̆̌̆ 
̟̒̏̐̔̓̒̓̃̔̉̆̚ ̠̈́̂̏̌̆̃́̎̉Ȣ ˏ ̖̏̅̆ ̒̋̑̉̎̉̎̄-̠̉̒̒̌̆̅̏̃́̎̉ 

̗̐́̉̆̎̓́̍ ̝̐̑̏̃̏̅̉̌̏̒ ̝̗̐́̌̆̃̏̆ ̝̑̆̋̓́̌̎̏̆ 
̉̒̒̌̆̅̏̃́̎̉̆ȟ̝̓̑́̎̒̑̆̋̓́̌̎̏̆ ̝̔̌̓̑́̈̃̔̋̏̃̏̆ 
̉̒̒̌̆̅̏̃́̎̉̆ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̉ ̔̒̓́̎̏̃̌̆̎̉̆ 
̠̔̑̏̃̎ ̜̘̒̃̏̑̏̓̏̎̏̄̏ ̗̘̐̑̏̒̓́̓̒̐̆̉̉̆̒̋̏̄̏̕ ́̎̓̉̄̆̎́ 
ɉ˜˞ˍɊȢ 
˛̐̑̆̅̆̌̆̎̉̆ ̐̑̏̒̓́̓ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ́̎̓̉̄̆̎́ ̃ ̋̑̏̃̉ 
̠̠̠̃̌̆̓̒ ̏̅̎̉̍ ̉̈ ̍̆̓̏̅̏̃ ̍́̒̒̏̃̏̄̏ ɉ̒̋̑̉̎̉̎̄Ɋ 
̠̏̂̒̌̆̅̏̃́̎̉ ̠̎́̒̆̌̆̎̉ ̒ ̗̝̟̆̌ ̜̠̠̃̃̌̆̎̉ ̑́̋́ ̎́ ̖̑́̎̎̉ 
̠̖̒̓́̅̉ȟ ̅̏ ̠̠̐̏̃̌̆̎̉ ̜̖̐̆̑̃ ̘̖̋̌̉̎̉̆̒̋̉ 
̒̉̍̐̓̏̍̏̃Ȣ˛̐̑̆̅̆̌̆̎̉̆ ˜˞ˍ ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̃ 
˗̖́̈́̒̓́̎̆ ̉̍̆̆̓ ̝̙̂̏̌̏̆ ̘̠̈̎́̆̎̉̆̋́̋̅̌ ̅̉́̄̎̏̒̓̉̋̉ 
̠̈́̂̏̌̆̃́̎̉ȟ ̓́̋ ̉ ̠̅̌ ̘̠̌̆̆̎̉ ̉ ̐̑̏̄̎̏̈́ ̑́̋́ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈Ȣ ˚̝̜̏̑̍́̌̎̊ ̝̔̑̏̃̆̎ ˜˞ˍ ̃ 
̜̒̃̏̑̏̓̋̆ ̋̑̏̃̉ ̠̐̑̉̎̓̏ ̘̝̒̉̓́̓ ̅̏ τ̎̄Ⱦ̍̌Ȣ˜̜̙̏̃̆̎̉̆ 
̠̐̏̋́̈́̓̆̌ ̍̏̇̆̓ ̜̝̂̓ ̐̏ ̟̒̌̆̅̔̉̍̚ ̘̐̑̉̉̎́̍ȡ ̑́̋ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ȟ ̘̠̅̏̂̑̏̋́̆̒̓̃̆̎̎́ ̠̄̉̐̆̑̐̌́̈̉ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ȟ ̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̐̑̏̆̒̒ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ȟ ̙̎́̑̔̆̎̉̆ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̃ 
̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈Ȣˠ ̗̐́̉̆̎̓̏̃ ̒ ̔̑̏̃̎̆̍ ̏̂̆̄̏̚ ˜˞ˍ 
τ ̎̄Ⱦ̍̌ ̉ ̂̏̌̆̆ȟ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̜̏̒̎̏̃̎̍ ̍̆̓̏̅̏̍ 
̘̍̏̑̏̌̏̄̉̆̒̋̏̊̕ ̅̉́̄̎̏̒̓̉̋̉ ˝˜˓ ̒̌̔̇̉̓ ̝̠̐̏̌̉̏̋́̌̎́̕ 
̝̠̓̏̎̋̏̉̄̏̌̎́ ̠̂̉̏̐̒̉ȟ ̐̑̉ ̋̏̓̏̑̏̊ ̘̟̐̏̌̔́̓ ̒̓̏̌̂̉̋̉ 
̓̋́̎̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̠̅̌ ̘̄̉̒̓̏̌̏̄̉̆̒̋̏̄̏ 
̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˟̝̠̏̎̋̏̉̄̏̌̎́ ̠̂̉̏̐̒̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ 
̜̇̆̌̆̈̒̌̔̇̉̓ ̍̆̓̏̅̏̍ ̘̐̆̑̃̉̎̏̊ 
̗̘̃̆̑̉̉̋́̉̉̈̌̏̋́̆̒̓̃̆̎̎̏̊̕ ̖̏̐̔̏̌̉ȟ ̠̟̠̐̏̈̃̏̌́̚ 
̝̏̐̑̆̅̆̌̉̓ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆ ̉ ̝̒̓̆̐̆̎ 
̗̠̖̅̉̆̑̆̎̉̑̏̃́̎̉̏̐̔̏̌̉̕̕Ȣ 
ˏ ̖̑́̍̋́ ̄̏̒̔̅́̑̒̓̃̆̎̎̏̄̏ ̒̋̑̉̎̉̎̄ ɀ ̠̉̒̒̌̆̅̏̃́̎̉ 
̒̏̓̑̔̅̎̉̋́̍̉ Οσ̠̏̓̅̆̌̆̎̉˜̘́̓̏̌̏̄̏́̎́̓̏̍̉̆̒̋̏̄̏ ̟̂̑̏ 
̐̏ ̄̏̑̏̅̔ ˍ̜̌̍́̓ ̠̘̐̑̏̃̏̅̉̓̒̍̏̑̏̌̏̄̉̆̒̋̏̆̕ 
̉̒̒̌̆̅̏̃́̎̉̆ ̓̑̆̐́̎-̂̉̏̐̓́̓̏̃ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈Ȣ 
˙́̓̆̑̉́̌ ̓̑̆̐́̎ ɀ ̂̉̏̐̒̉̉ ̠̠̅̏̒̓́̃̌̆̓̒̃ ̝̜̖̏̓̅̆̌̎ 
̜̖̐̑̏̍́̑̋̉̑̏̃́̎̎ ̠̖̆̍̋̏̒̓ȟ ̒ ̔̋́̈́̎̉̆̍ ́̍̉̌̉̉̕ ̉ 
̗̉̎̉̉́̌̏̃ ̗̐́̉̆̎̓́ȟ ̄̏̅́ ̠̑̏̇̅̆̎̉ȟ ̘̋̌̉̎̉̆̒̋̏̄̏ 
̅̉́̄̎̏̈́ȟ ̜̃̒̓́̃̌̆̎̎̏̄̏ ̎́ ̏̒̎̏̃́̎̉̉ ̝̉̎̒̓̑̔̍̆̎̓́̌̎̏̄̏ 
̝̔̌̓̑́̈̃̔̋̏̃̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̜̖̌́̂̏̑́̓̏̑̎ ̜̖̅́̎̎ȟ 
̔̒̓́̎̏̃̌̆̎̎̏̄̏ ̠̔̑̏̃̎ ˜˞ˍ ̉ ̠̐̏̋́̈́̓̆̌̍̉ ̉̎̅̆̋̒́ 
̝̠̈̅̏̑̏̃Ȣ 
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ˏ ςπρτ ̄̏̅̔̈́ ̐̆̑̉̏̅ ̠̐̑̏̃̆̅̆̎̉ ̒̋̑̉̎̉̎̄ - ̠̉̒̒̌̆̅̏̃́̎̉ 
̎́̍̉ ̜̂̌̏ ̉̒̒̌̆̅̏̃́̎̏ρσςπ ̓̑̆̐́̎ ɀ ̂̉̏̐̓́̓̏̃ 
̏̓ρφχ̗̐́̉̆̎̓̏̃ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ 

˝̝̆̈̔̌̓́̓ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ ̠̉̒̒̌̆̅̏̃́̎̉ 
̍́̓̆̑̉̌́ ̈́ ςπρτ ̄̏̅ ̐̑̆̅̒̓́̃̌̆̎ ̃ ̃̉̅̆ ̟̒̌̆̅̔̆̊̚ 
̜̅̉́̄̑́̍̍ȡ  

 
˟̗́̂̌̉́ ρȢ 

 ˜̘́̓̏̌̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒ ˗̘̏̌̉̆̒̓̃̏  
1 ˑ̘̠̏̂̑̏̋́̆̒̓̃̆̎̎́ ̠̄̉̐̆̑̐̌́̈̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ɉˑː˜˓Ɋ ɉ̠̇̆̌̆̈̉̒̓́ȟ ̘̠̐̏̒̓́̓̑̏̉̆̒̋́̕ 

̠̄̉̐̆̑̐̌́̈̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈Ɋ 
66 

2 ˑː˜˓̒PIN (prostatic intraepithelial neoplasia) 22 
3 ˙̗̠̆̌̋̏́̉̎́̑̎́ ̠̄̉̐̆̑̐̌́̈̉ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ɉASAP) 22 
4 ˗̗́̑̉̎̏̍́ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ 57 
5 ˏ̒̆̄̏  167  

 
ˑ̠̌ ̗̝̅̉̆̑̆̎̉́̌̎̏̊̕̕ ̅̉́̄̎̏̒̓̉̋̉ ˝˜˓ ̉ 
̘̜̖̅̏̂̑̏̋́̆̒̓̃̆̎̎ ̐̏̑́̇̆̎̉̊ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̐̑̉ 
̘̎́̌̉̉̉ȡ 
· ˛̘́̄̏̃ ̜̃̒̏̋̏̄̏ ̠̔̑̏̃̎ PINɀ

prostaticintraepithelialneoplasia ɉ̘̐̑̏̒̓́̓̉̆̒̋̏̊ 
̞̝̉̎̓̑́̐̉̓̆̌̉́̌̎̏̊ ̎̆̏̐̌́̈̉̉ɊȢ 
· ˛̘́̄̏̃ ́̓̑̏̉̉̕Ȣ 
· ˝̠́̒̐̏̌̏̇̆̎̉ ̜̖̉̈̍̆̎̆̎̎ ̇̆̌̆̈ ̒̑̆̅̉ ̘̏́̄̏̃ 
̠̃̏̒̐́̌̆̎̉Ȣ 
· ˛̘́̄̏̃ ASAP ɀ atypicalsmallacinarproliferation ɉ̘́̓̉̐̉̎̏̊ 
̗̍̆̌̋̏́̉̎́̑̎̏̊ ̗̐̑̏̌̉̆̑́̉̉̕ɊȢ 

ˏ σπ ̘̠̖̒̌̔́ ̉̈ ττ ɉ̗̜̐́̉̆̎̓ ̒ PIN ̉ ASAPɊ ̗̐́̉̆̎̓́̍ ̜̂̌̏ 
̑̆̋̏̍̆̎̅̏̃́̎̏ ̖̘̐̑̏̃̆̅̆̎̉̆̉̍̍̔̎̏̄̉̒̓̏̉̍̉̆̒̋̏̄̏ ɉ˕ːˢɊ 
̠̉̒̒̌̆̅̏̃́̎̉ 
˜̑̉ ̎́̐̉̒́̎̉̉ ̘̄̉̒̓̏̌̏̄̉̆̒̋̏̄̏ ̟̘̠̈́̋̌̆̎̉ ̎́̍̉ ̓́̋ ̇̆ 
̘̜̝̔̉̓̃́̌̏̒ȟ ̘̓̏̑́̋ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̜̇̆̌̆̈ ̓́̋̇̆ ̍̏̄̔̓ 
̝̍̉̍̉̋̑̉̑̏̃́̓ȡ ̒̋̌̆̑̏̈ȟ ́̅̆̎̏̈ȟ ̠̗̜̄̑́̎̔̌̉̏̎̎̊ 
̐̑̏̒̓́̓̉̓ȟ ̗̝̜̓́̎̄̆̎̉́̌̎̆ ̜̒̑̆̈Ȣ 
ː̘̉̒̓̏̌̏̄̉̆̒̋̏̆ ̟̘̈́̋̌̆̎̉̆ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ 
̝̔̋́̈́̎̉̆̐̏̋́̈́̓̆̌ ː̌̉̒̏̎́ ɉ̘̠̑́̈̌̉̎́ ̉ ̟̠̐̑̆̏̂̌́̅́́̚ 
̝̒̓̆̐̆̎ ̗̅̉̆̑̆̎̉̑̏̃̋̉̕̕ ̃ ̏̅̎̏̊ ̖̏̐̔̏̌̉Ɋȟ ́ ̓́̋̇̆ 
̝̐̌̏́̅̚ ̠̐̏̑́̇̆̎̉ ̂̉̏̐̓́̓́ ̖̝̟̏̐̔̏̌Ȣ  
˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆ ̜̐̑̉̃̆̅̆̎ ̃ ̗̓́̂̌̉̆ςȡ 

 
˟̗́̂̌̉́ ςȢ 

˜̝̏̋́̈́̓̆̌ ː̌̉̒̏̎́ 8 (4+4) 7 (4+3) 6 (3+3) 
˗̘̏̌̉̆̒̓̃̏  8 18 31 

 
ˠ̠̒̓́̎̏̃̌̆̎̎́ ̒̔̍̍́ ̂́̌̌̏̃ ̠̐̏̋́̈́̓̆̌ ː̌̉̒̏̎́ ̠̠̠̃̌̆̓̒ 
̃̆̅̔̉̍̚ ̘̐̑̏̄̎̏̒̓̉̆̒̋̉̍ ̋̑̉̓̆̑̉̆̍ȟ ̠̟̐̏̈̃̏̌̉̍̚ 
̝̐̑̆̅̐̏̌̏̇̉̓ ̝̒̋̏̑̏̒̓ ̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ̠̈́̂̏̌̆̃́̎̉ȟ 
̘́̒̓̏̓̔ ̍ ̠̆̓́̒̓́̈̉̑̏̃́̎̉ ̉ ̖̟̑̏̎̏̌̏̄̉ ̜̃̇̉̃́̆̍̏̒̓̉Ȣ 
˜̝̌̏́̅̚ ̠̐̏̑́̇̆̎̉ ̂̉̏̐̓́̓̏̃ ̒̏̒̓́̃̉̌́ȡ  
̅̏ υπϷ ̃ ρρ̘̠̖̒̌̔́Ƞ  
50-χπϷ ̃ ρχ ̘̠̖̒̌̔́Ƞ  
71-ψυϷ ̃ ρυ ̘̠̖̒̌̔́Ƞ  
86-ρππϷ ̃ ρτ ̘̠̖̒̌̔́Ȣ 
ˏ̜̜̃̏̅Ȣ ˞ ̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̝̔̑̏̃̆̎ ̜̘̒̃̏̑̏̓̏̎̏̄̏ ˜˞ˍ 
̃ ̘̠̖̒̌̔́ ̜̠̜̖̃̃̌̆̎̎ ̗̜́̅̆̎̏̋́̑̉̎̏̍̐̑̏̒̓́̓ ̎̆ ̃̒̆̄̅́ 

̜̉̍̆̌̃̒̏̋̉̆ ̐̏̋́̈́̓̆̌̉ ̉ ̠̒̏̒̓́̃̌̌ ̏̓ τ ̅̏ ρππȢ ˞̑̆̅̎̉̊ 
̝̐̏̋́̈́̓̆̌ ̜̂̌ ̎́ ̔̑̏̃̎̆ ςυȢ 
ˍ ̓́̋ ̇̆ȟ ̜̃̒̏̋̉̊ ̝̔̑̏̃̆̎ ̐̑̏̒̓́̓́ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ 
́̎̓̉̄̆̎́ ɉ˜˞ˍɊ ̎̆ ̃̒̆̄̅́ ̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌ ̃ ̝̐̏̌̈̔ 
̘̠̎́̌̉̉ ̃ ̝̐̑̆̅̒̓́̓̆̌̎̏̊ ̇̆̌̆̈̆ ̘̈̌̏̋́̆̒̓̃̆̎̎̏̄̏ 
̠̎̏̃̏̏̂̑́̈̏̃́̎̉Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̉̈ ̜̖̐̑̉̃̆̅̆̎̎ ̗̓́̂̌̉ 
̃̉̅̎̏ȟ ̘̓̏ ̝̙̎́̉̂̏̌̉̊ ̗̐̑̏̆̎̓ ̒̏̒̓́̃̉̌̉ ̗̜́̅̆̎̏̋́̑̉̎̏̍ 
̔̍̆̑̆̎̎̏̊ ̒̓̆̐̆̎̉ ̗̅̉̆̑̆̎̉̑̏̃̋̉̕̕ȟ̠̒̐̏̋́̈́̓̆̌̍ː̌̉̒̏̎́ 
φ ɉσϹσɊȟ ̜̜̟̃̈̃́̉̆̚ ̝̙̎́̉̂̏̌̉̆ ̠̈́̓̑̔̅̎̆̎̉ ̐̑̉ 
̐̏̒̓́̎̏̃̋̆ ̅̉́̄̎̏̈́ ̐̏ ̓̑̆̐́̎-̂̉̏̐̓́̓̔ ̉ȟ ̃̍̆̒̓̆ ̒ ̓̆̍ȟ 
̖̟̠́̑́̋̓̆̑̉̈̉̑̔̉̆̒̚ ̠̜̂̌́̄̏̐̑̉̓̎̍̉  ̘̐̑̏̄̎̏̒̓̉̆̒̋̉̍̉ 
̠̐̏̋́̈́̓̆̌̍̉Ȣ 
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ˍȢˏȢ ː˛˚ˤˍ˝˛ˏˍȟ ˪Ȣ˒Ȣ ̞ ˞˗ˍ˗˛ˏˍȟ ˞ȢːȢ ˗ˠ˔˚˒ˣ˛ˏˍȟ ˍȢ˞Ȣ ːˍˏ˝˕˘˒˚˗˛ȟ ˒Ȣ˫Ȣ˟˛ˏ˥˟˒˖˚  
ςπρτ ˓˨˘ˑˍ ˓ ˝ː˴˔˴˘ː˒˚ ˞˗˝˕˚˚˕ː ˔˒˝˟˟˒ˠ ˎ˛˖˨˚˥ˍ ˛˝˟ˍ ˓ˍ˞˟ˍ ˨ ˒ ˝ ˍ˔ˍ˙ˍ˟˟ˍ˝ˑ˨  ˍ˟ˍ˘˨   

ˎ˒˔ ˝ˍː˨˚˨  ˙˛˝ˡ˛˘˛ː˕ˬ ˘˨  ˒˝˒˗˥˒˘˴˗˟˒˝˴ 
 
˟ ̨̊̎ȡ ςπρτ ̜̜̇̌̎̅́ ̨̨̓̋̈̌̄̆̎ ̒̋̑̉̎̎̉̄ ̈̆̑̓̓̆̔̅̆ρφχ ̆̑ ̜́̈́̍́̓̓ ρσςπ ̓̑̆̐́̎ɀ̂ ̉̏̐̓́̓ ɉ̨̓̎Ɋ ̠̜̍̉̋̑̏̒̋̏̐̉̌  ̓̆̋̒̆̑̔̅̆̎ 
̨̓̓Ȣ ˟̆̋̒̆̑̔ ̜̜̂́̑̒̎̅́ ̜̏̊̌ ́̌ ̜̜̜̏̑̓̎̅ȡ φφ ̗̐́̉̆̎̓ ́̓́ ̨̨̂̆̈̎  ̨́̓̆̑̒̈ ̠̜̄̉̐̆̑̐̌́̈̉̒Ƞ ςς ̗̐́̉̆̎̓ ˍˎ ː ̇ ̎̆ 0). (' ́̓́ 
̨̨̂̆̈̎  ̨̨̞̐̉̓̆̌̉̊̎  ̇̏ ̜́̑ ̨̅̆̎̄̆̊̅̆̄ ̠̜̎̆̏̐̌́̈̉̒Ƞ ςς ̗̐́̉̆̎̓ !3!0 ̍́̊̅́ ̨̂̆̈̅ ̐̑̏̒̓́̓́ ̜̄̉̐̆̑̐̌́̈̉̒Ƞ υχ ̗̐́̉̆̎̓ ̐̑̏̒̓́̓́ 
̗̜̋́̑̉̎̏̍́̒̎́ ̙̜́̌̅ ́̎Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̑ ́̋ȟ ̐̑̏̒̓́̓́ ̜̋́̑̔̉̎̏̍́̒̂ ̜́̑̎́̊ ́̎̓̉̄́̎ȟ ̐̑̏̒̓́̓́ ̨̒̋̑̉̎̉̄ȟ  
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A.V. GONCHAROVA, E.E. ISKAKOVA, E.Y. TOVSHTEYN, S.G. KUZNETSOVA, A.S. GAVRILENKO 
PATHOMORPHOLOGICAL FEATURES OF PROSTATE CANCER OF OLDER MEN  

OF THE ALMATYCITY FOR 2014YEAR 
 
Resume: During the period of 2014 year of screening - 1320 biopsies from 167 patients were searched respectively.The structure of the 
pathological process was:benign prostatic hyperplasia (BPH) 66 cases; BPH with a PIN (prostatic intraepithelial neoplasia) 22cases;ASAP22 
cases; prostate carcinoma 57 cases.  
We noted that the level of serum prostate specific antigen (PSA) in case of adenocarcinoma has not got high level, was ranged from 4 to 100. 
The average level was 25. There was no PSAhigh level on everycases of prostate cancer. Most percentage of adenocarcinoma was moderate 
degree of differentiation, with Gleason score 6(3+3).Pathologists feel difficulties in the biopsy specimensdiagnosis, without additional 
immunohystochemical search. 
Keywords : prostate cancer, prostate carcinoma, prostate specific antigen, skrinnig prostate, benign prostatic hyperplasia. 
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˗́̈˚˙ˠ1 ̉ ̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̄Ȣ ˍ̜̌̍́̓  
˫̇̎-̏˗̖́̈́̒̓́̎̒̋̉̊ ̏̂̌́̒̓̎̏̊ ̘̏̎̋̏̌̏̄̉̆̒̋̉̊ ̅̉̒̐́̎̒̆̑2ȟ ̄Ȣ ˥̜̍̋̆̎̓ȟ ˗̖́̈́̒̓́̎ 

 
˝˒˔ˠ˘˩˟ˍ˟˨ ˢ˕˙˕˛˪˙ˎ˛˘˕˔ˍˣ˕˕ ˙˒˟ˍ˞˟ˍ˔˛ˏ ˝ˍ˗ˍ ˓˒˘ˠˑ˗ˍ ˏ ˜˒ˤ˒˚˩  

 
ˍ̜̎́̌̉̈̉̑̏̃́̎ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ϊτ ̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̒ ̍̆̓́̒̓́̈́̍̉ ̃ ̘̝̐̆̆̎Ȣ ˚̜̆̐̏̒̑̆̅̒̓̃̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̐̏̋́̈́̌̉ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̐̏̒̌̆ φ ̋̔̑̒̏̃ ˟ˍ˞˒ ̔ ψύ ɉόυȟϋϻɊ ̝̜̖̂̏̌̎ȡ ̘̘̠́̒̓̉̎́ ̠̑̆̄̑̆̒̒̉ ̘̏̓̍̆̆̎́ ̔ χϊ ɉϊτϻɊ ̝̜̖̂̏̌̎ ̉ 
̘̝̠̈̎́̉̓̆̌̎́ ̠̑̆̄̑̆̒̒̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔ υχ ɉφυȟϊϻɊ ̝̜̖̂̏̌̎ȟ ̗̠̒̓́̂̉̌̉̈́̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔ υυ ɉυόȟχϻɊ ̝̜̖̂̏̌̎Ȣ  
˜̟̏̒̌̆̅̔̉̆̚ ̝̜̑̆̈̔̌̓́̓ ̗̏̆̎̋̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̐̏̒̌̆ ψ-̖ ̉ ϊ ̋̔̑̒̏̃ ˟ˍ˞˒ ̝̏̋́̈́̌̉̒ ̘̜̉̅̆̎̓̉̎̍̉Ȣ ˤ̘̠́̒̓̉̎́ 
̠̑̆̄̑̆̒̒̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔ υό ɉχτϻɊ ̝̜̖̂̏̌̎ȟ ̗̠̒̓́̂̉̌̉̈́̉ ̖̠̝̒̏̑́̎̌́̒ ̔ υφ ɉφτϻɊ ̝̜̖̂̏̌̎Ȣ ˜̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̎́ ό-ύ ̠̗̍̆̒̆̃ 
̘̠̌̆̆̎̉ ̘̏̓̍̆̆̎́ ̔ χτ ɉωτϻɊ ̝̜̖̂̏̌̎Ȣ ˜̑̉ ̗̏̆̎̋̆ ̏̂̆̄̏̚ ̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎ ̏̒̏̂̏̆ ̃̎̉̍́̎̉̆ ̠̝̔̅̆̌̌̏̒ ̘̋́̆̒̓̃̔ ̇̉̈̎̉ ̗̐́̉̆̎̓̏̃Ȣ 
ˠ ̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̙̖̉̍̆̃̉ ̝̜̐̏̌̏̇̉̓̆̌̎̊ ̝̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̏̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̐̏ ˗́̑̎̏̃̒̋̏̍̔ ̖̠̝̒̏̑́̎̌̏̒ ̎́ ̔̑̏̃̎̆ ϋω-80% 
(ECOG 1-φɊȟ ̘̓̏ ̘̐̑́̋̓̉̆̒̋̉ ̎̆ ̘̏̄̑́̎̉̉̃́̌̏ ̗̐́̉̆̎̓̏̃ ̉ ̎̆ ̓̑̆̂̏̃́̌̏ ̝̅̌̉̓̆̌̎̏̊ ̗̄̏̒̐̉̓́̌̉̈́̉̉Ȣ ˞̑̆̅̎̆̆ ̠̃̑̆̍ 
̗̄̏̒̐̉̓́̌̉̈́̉̉ ̝̜̖̂̏̌̎ ̐̑̉ ̋́̇̅̏̍ ̋̔̑̒̆ ɉ̗̉̋̌̆Ɋ ˟ˍ˞˒ ̃ ̒̑̆̅̎̆̍ ̒̏̒̓́̃̉̌̏ ω+φ ̠̅̎ Ȣ ˜̑̉ ̘̅̉̎́̍̉̆̒̋̏̍ ̏̓̒̌̆̇̉̃́̎̉̉ ̗̐́̉̆̎̓̏̃ 
̃ ̒̑̏̋̉ υφȟ υόȟ φψ ̍̆̒Ȣ ̂̏̌̆̆ υφ ̍̆̒Ȣ ̇̉̃̔̓ φψ ɉψτϻɊ ̝̜̖̂̏̌̎ȟ υό̍̆̒Ȣ ̇̉̃̔̓ υυ ɉυόȟχϻɊ ̝̜̖̂̏̌̎ȟ φψ ̍̆̒Ȣ ̇̉̃̔̓ ό ɉυχȟχϻɊ ̝̜̖̂̏̌̎Ȣ 
˙̆̅̉́̎́ ̜̃̇̉̃́̆̍̏̒̓̉ ̒̏̒̓́̃̉̌́ υωȟω+υȟφ ̍̆̒Ȣ  
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̍̆̓̏̅̉̋̔ ˟ˍ˞˒ ̐̑̉ ̖̍̆̓́̒̓́̈́ ̑́̋́ ̇̆̌̔̅̋́ ̃ ̘̝̐̆̆̎ ̍̏̇̎̏ ̝̑́̒̒̍́̓̑̉̃́̓ ̋́̋ 
̞̟̆̋̓̉̃̎̔̕̕ȟ ̘̟̍́̌̏̓̏̋̒̉̎̔ ̍̆̓̏̅̉̋̔ ̘̠̌̆̆̎̉ ̉ ̏̎́ ̍̏̇̆̓ ̜̝̂̓  ̍̆̓̏̅̏̍ ̜̃̂̏̑́ ̠̅̌ ̜̙̠̐̏̃̆̎̉ ̜̃̇̉̃́̆̍̏̒̓̉ ̉ ̘̋́̆̒̓̃́ 
̇̉̈̎̉ ̞̓̏̊ ̒̌̏̇̎̏̊ ̋́̓̆̄̏̑̉̉ ̝̜̖̂̏̌̎Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̑́̋ ̇̆̌̔̅̋́ȟ ̜̍̆̓́̒̓́̈ȟ ̖̞̗̠̉̍̉̏̍̂̏̌̉̈́̉ȟ ̘̌̆̆̎̉̆ 
 
˚̠̆̒̍̏̓̑ ̎́ ̘̅̉̎́̍̉̆̒̋̏̆ ̘̙̔̌̔̆̎̉̆ ̠̠̒̏̒̓̏̎̉ 
̘̏̎̋̏̌̏̄̉̆̒̋̏̊ ̐̏̍̏̉̚ȟ ̐̑̉ ̑́̋̆ ̇̆̌̔̅̋́ ̘̠̏̓̍̆́̆̓̒ ̑̏̒̓ 
̗̌̉ ̒ IV ̒ ̓́̅̉̆̊ ̠̈́̂̏̌̆̃́̎̉ ɉ̜̙̒̃̆ τπϷɊ ̉ ̝̌̆̓́̌̎̏̒̓̉ ̎́ 
1-̍ ̄̏̅̔ ̒ ̍̏̍̆̎̓́ ̠̔̒̓́̎̏̃̌̆̎̉ ̅̉́̄̎̏̈́ ɉ̅̏ υςȟυϷɊȢ  ˏ 
˝̆̒̐̔̂̌̉̋̆ ˗̖́̈́̒̓́̎ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̑́̋̏̍ ̇̆̌̔̅̋́ 
̠̒̏̒̓́̃̌̆̓ ςπ ̎́ ρπππππ ̠̎́̒̆̌̆̎̉ȟ ̃ ̒̓̑̔̋̓̔̑̆ 
̏̎̋̏̐́̓̏̌̏̄̉̉ ̑́̋ ̇̆̌̔̅̋́ ̈́̎̉̍́̆̓ ̝̓̑̆̓̆ ̍̆̒̓̏ ̉ 
̒̏̒̓́ ̠̃̌̆̓ ρπȟσϷȢ ˜̏ ̟̔̑̏̃̎ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̑́̋̏̍ 
̇̆̌̔̅̋́ ˫̇̎̏-˗̖̠́̈́̒̓́̎̒̋́ ̝̏̂̌́̒̓ ɉ˫˗˛Ɋ ̈́̎̉̍́̆̓ 
̐̏̒̌̆̅̎̆̆ ̍̆̒̓̏ ̃ ˝˗ ̉ ̠̐̑̉̂̌̉̇́̆̓̒ ̋ ̒̑̆̅̎̆́̈̉́̓̒̋̉̍ 
̑̆̒̐̔̂̌̉̋́̍Ȣ ˔́ ςππσ-ςππχ̄̄Ȣ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̑́̋̏̍ 
̇̆̌̔̅̋́ ̃ ˫˗˛ ̝̒̎̉̈̉̌́̒ ̒ ρτȟυ ̅̏ ρςȟτ ̘̐̑̉̆̍ ̜̓̆̍̐ 
̒̎̉̇̆̎ ̠̉ ̐̏̋́̈́̓̆̌̆̊ ̜̂̌̉ ̎̉̇̆ ̃ ̙̖̒̓́̑̉ ̜̖̃̏̈̑́̒̓̎ 
̖̄̑̔̐̐́ ̉ ̐̏̒̌̆̅̎̆̍ ̃̑̆̍̆̎̎̏̍ ̐̆̑̉̏̅̆ [1] . 
 ̃ ̑̉ ̘̐̆̑̃̉̎̏̍ ̏̂̑́̆̎̉̉̚ ̃ ̏̂̌́̒̓̎̏̊ ̘̏̎̋̏̌̏̄̉̆̒̋̉̊ 
̅̉̒̐́̎̒̆̑ ˫˗˛ ̃ ςπρπ̄Ȣ ̑́̋ ̇̆̌̔̅̋́ ̅̉́̄̎̏̒̓̉̑̏̃́̎ ̔ ςφω 
̝̜̖̂̏̌̎ȟ I-II  ̠̒̓́̅̉ ̗̐̑̏̆̒̒́ ̔̒̓́̎̏̃̌̆̎́ ̔ ττ ɉρφȟσϷɊ 
̝̜̖̂̏̌̎ȟ III  ̠̒̓́̅̉ ̔ ρυχ ɉυψȟσϷɊȟ IV ̠̒̓́̅̉ ̔ φψ ɉςυȟτϷɊ 
̝̜̖̂̏̌̎Ȣ ˘̘̆̆̎̉̆ ̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̃̒̆̄̅́ ̠̏̒̓́̆̓̒ 
̝́̋̓̔́̌̎̏̊ ̘̈́̅́̆̊ ̠̅̌ ̏̎̋̏̌̏̄̏̃Ȣ ˠ̖̒̐̆ ̘̠̌̆̆̎̉ ̑́̋́ 
̇̆̌̔̅̋́ ̗̠̏̆̎̉̃́̆̓̒ ̆̆ ̝̑̆̈̔̌̓́̓́̍̉Ȣ ˝̝̜̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ 
̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̟̠̏̒̓́̓̒ ̝̜̎̆̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̍̉ 
̉ ̟̠̋̏̌̆̂̌̓̒ ̃ ̘̝̜̖̈̎́̉̓̆̌̎ ̖̐̑̆̅̆̌́ ̏̓ ρρϷ ̅̏ 42% 
̘̒̌̔́̆̃ ɍςȟ σɎȢ ˞ ̑́̈̃̉̓̉̆̍ ̗̉̎̓̆̑̃̆̎̉̏̎̎̏̊ ̑́̅̉̏̌̏̄̉̉ 
̠̝̐̏̃̉̌́̒ ̝̃̏̈̍̏̇̎̏̒̓ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̒ 
̍̆̓́̒̓́̈́̍̉ ̃ ̘̝̐̆̆̎ȟ ̋́̋ ̘̜̖̐̆̑̃̉̎ ̝̜̖̂̏̌̎ȟ ̓́̋ ̉ ̝̃̎̏̃ 
̜̠̜̖̃̃̌̆̎̎ȟ ̋̏̄̅́ ̜̍̆̓́̒̓́̈ ̃ ̘̐̆̆̎̉ ̠̠̟̠̃̌̓̒ 
̒̌̆̅̒̓̃̉̆̍ ̑́̎̆̆ ̐̆̑̆̎̆̒̆̎̎̏̄̏ ̖̏̐̔̏̌̆̃̏̄̏ ̗̐̑̏̆̒̒́ 
̇̆̌̔̅̋́ ɍτȟυɎȢ ˛̜̓̅́̌̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ 
̍̆̓́̒̓́̈́̍̉ ̃ ̘̝̐̆̆̎ ̃̏ ̍̎̏̄̏̍ ̘̜̐̑̏̓̉̃̏̑̆̉̃Ȣ 3Ȣ 3ÃÈÕÌÚÅ ̉ 
̒̏́̃̓Ȣ ɉρωψφɊ ̏̓̍̆̓̉̌̉ȟ ̘̓̏ ̠̠̒̑̆̅̎ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ 
̇̉̈̎̉ ̖̓́̋̉ ̗̐́̉̆̎̓̏̃ ̐̏̒̌̆ ˪˜ˍ ̠̒̏̒̓́̃̌̆̓ φ-ψ ̍̆̒Ȣ 
ɍφȟχȟψȟωɎ ˜̏ ̜̅́̎̎̍ ˝̏̒̒̉̊̒̋̏̄̏ ̘̎́̔̎̏̄̏ ̗̆̎̓̑́ 

̑́̅̉̏̌̏̄̉̉ ̉ ̖̘̖̉̑̔̑̄̉̆̒̋̉ ̖̓̆̎̏̌̏̄̉̊ȟ ˪˜ˍ ̜̜̃̈̃́̌́ 
̝̜̐̏̌̏̇̉̓̆̌̎̊ ̞̆̋̓̕̕ ̔ ̝̙̂̏̌̉̎̒̓̃́ ̝̜̖̂̏̌̎ ̒ 
̘̍̆̓́̒̓́̓̉̆̒̋̉̍ ̐̏̑́̇̆̎̉̆̍ ̘̐̆̆̎̉ ̖̠̏̐̔̏̌̍̉ 
̘̇̆̌̔̅̏̎̏-̙̘̋̉̆̎̏̄̏ ̓̑́̋̓́ȟ ̏̅̎́̋̏ ̜̝̃̇̉̃́̆̍̏̒̓ 
̗̐́̉̆̎̓̏̃ ̑̆̅̋̏ ̜̙̐̑̆̃́̌́ ρς ̍̆̒Ȣ ɍ˟́̑́̈̏̃ ˜Ȣ ːȢ ̉ ̅̑Ȣȟ 
ρωψψȠ ː̑́̎̏̃ ˍȢ ˙Ȣ ̉ ̅̑Ȣȟ ρωωρɎȟ ɍςȟ σȟ τɎȢ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˠ̘̙̌̔̆̎̉̆ ̝̑̆̈̔̌̓́̓̏̃ ̘̠̌̆̆̎̉ 
̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̒ ̍̆̓́̒̓́̈́̍̉ ̃ ̘̝̐̆̆̎ ̐̔̓̆̍ 
̠̐̑̉̍̆̎̆̎̉ ̘̑̆̒̋́̓̆̓̆̑̎̏̊ ̝̓̑́̎̒́̑̓̆̑̉́̌̎̏̊ 
̖̞̗̉̍̉̏̍̂̏̌̉̈́̉̉ ɉ˟ˍ˞˒ɊȢ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ˚́̍̉ ̜̐̑̏́̎́̌̉̈̉̑̏̃́̎ 
̜̎̆̐̏̒̑̆̅̒̓̃̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̋̏̍̐̌̆̋̒̎̏̄̏ ̘̠̌̆̆̎̉ φπ 
̝̜̖̂̏̌̎ ̑́̋̏̍ ̇̆̌̔̅̋́ ̙̙̖̐̑̏̆̅̉ ̘̌̆̆̎̉̆ ̃ ˫̇̎̏-
˗̖́̈́̒̓́̎̒̋̏̍ ̏̂̌́̒̓̎̏̍ ̘̏̎̋̏̌̏̄̉̆̒̋̏̍ ̅̉̒̐́̎̒̆̑̆ ̈́ 
̐̆̑̉̏̅ ςππψ-ςπρς̄̄Ȣ ˏ̒̆ φπ ̝̜̖̂̏̌̎ ̐̏̒̓̔̐̉̌̉ ̒ 
̜̉̈̏̌̉̑̏̃́̎̎̍̉ ̜̍̎̏̇̆̒̓̃̆̎̎̍̉ ̍̆̓́̒̓́̈́̍̉ ̃ ̘̝̐̆̆̎ȟ 
̑́̎̆̆ ̏̎̉ ̠̒̏̒̓̏̌̉ ̎́ ̅̉̒̐́̎̒̆̑̎̏̍ ̘̔̆̓̆ ̉ ̘̐̏̌̔́̌̉ ̃ 
̘̜̑́̈̌̉̎̆ ̒̑̏̋̉ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̆ ̘̌̆̆̎̉̆ ̐̏ ̐̏̃̏̅̔ ̑́̋́ 
̇̆̌̔̅̋́Ȣ 
˜̏ ̃̏̈̑́̒̓̔ȟ ̝̜̂̏̌̎̆ ̝̑́̒̐̑̆̅̆̌̉̌̉̒ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ 
̏̓ τρ-υπ̌̆̓ -ττϷ ̝̜̖̂̏̌̎ȟ υρ-φπ ̌̆̓ ςφϷ ̉ ̙̒̓́̑̆ φπ ̌̆̓-
σπϷ ̝̜̖̂̏̌̎ȟ  ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̒̏̒̓́̃̉̌ υψȟρ + πȟψ ̄̏̅́Ȣ 
˜̝̝̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ́̎́̍̎̆̈́ ̝̋̏̌̆̂́̌́̒ ̏̓ ρ ̠̗̍̆̒́ ̅̏ ρς 
̠̗̍̆̒̆̃ȟ ̃ ̒̑̆̅̎̆̍ ̒̏̒̓́̃̉̌́ φȟχ ̠̗̍̆̒̆̃Ȣ  
˞̝̓̆̐̆̎ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ ̖̏̐̔̏̌̆̃̏̄̏ ̗̐̑̏̆̒̒́ ̐̏ 
̗̋̌́̒̒̉̉̋́̉̉̕ TNM ̜̂̌́ ̟̒̌̆̅̔̆̊̚ȡ  T3N0M0 - 20 (33,3%) 
̝̜̖̂̏̌̎ȟ T3N1M0  - ςς ɉσφȟφϷɊ ̝̜̖̂̏̌̎ ̉ T3N2M0  - 18 (30%) 
̝̜̖̂̏̌̎Ȣ ː̘̉̒̓̏̌̏̄̉̆̒̋̉ ̔ ̖̃̒̆ φπ ɉρππϷɊ ̝̜̖̂̏̌̎ 
̜̠̜̃̃̌̆̎ ̘̜̑́̈̌̉̎̆ ̜̏̑̍̕ ̗̜́̅̆̎̏̋́̑̉̎̏̍Ȣ ˝́̎̆̆ ̃̒̆̍ 
̝̜̂̏̌̎̍ ̜̐̆̑̃̍ ̞̓́̐̏̍ ̜̂̌́ ̐̑̏̃̆̅̆̎́ ̝̠̑́̅̉̋́̌̎́ 
̗̠̏̐̆̑́̉ ɀ ̞̠̄́̒̓̑̋̓̏̍̉ ̃ ̝̏̂̆̍̆ R-π ̒ ̗̌̉̍̏̅̉̒̒̆̋̉̆̊̕ 
ˑςȢ ˏ ̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̍ ̐̆̑̉̏̅̆ τπ ̝̜̖̂̏̌̎ ɉ̒̓́̅̉̉ 
̗̐̑̏̆̒̒́ T3N1M0 ɀ T3N2M0Ɋ ̘̐̏̌̔̉̌̉ ̐̏ τ-φ ̋̔̑̒̏̃ 
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̛̟́̅̃́̎̓̎̏̊ ̒̉̒̓̆̍̎̏̊ ̖̉̍̉̏̓̆̑́̐̉̉ ̐̏ ̖̒̆̍̆ ˝F 
ɉˣ̉̒̐̌́̓̉̎ χυ̍̄Ⱦ̍ς Ϲ ˡ̗̓̏̑̔̑́̉̌ χυπ̍̄Ⱦ̍ς ̃ ρȟςȟσȟτ ̅̎̉Ɋ ̒ 
̉̎̓̆̑̃́̌̏̍ ςψ ̅̎̆̊Ȣ  
ˏ̒̆̍ ̗̐́̉̆̎̓́̍ ̐̏̒̌̆ ̏̒̍̏̓̑́ ̉ ̛̏̂̆̋̓̉̃̎̏̊ ̗̏̆̎̋̉ 
̏̂̆̄̏̚ ̠̠̒̏̒̓̏̎̉ ɉ̔ ̖̃̒̆ ̏̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̜̂̌̏ ̜̙̃̆ ψπϷ 
̐̏ ˗́̑̎̏̃̒̋̏̍̔ȟ ECOG 1-ςɊ ̜̂̌́ ̐̑̏̉̈̃̆̅̆̎́ 
̝̠̓̑́̎̒́̑̓̆̑̉́̌̎́ ̖̞̗̠̉̍̉̏̍̂̏̌̉̈́̉ ɉ˟ˍ˞˒Ɋ 
̘̖̍̆̓́̒̓́̓̉̆̒̋̉ ̖̏̐̔̏̌̆̊ ̘̐̆̆̎̉ȡ ˘̉̐̉̏̅̏̌ φ-ψ̍̌ Ϲ 
ˑ̗̏̋̒̏̑̔̂̉̉̎ υπ-ρππ̍̄Ȣ ˕̎̓̆̑̃́̌ ̍̆̇̅̔ ̗̉̋̌́̍̉ ˟ˍ˞˒ 
̒̏̒̓́̃̉̌ ρȟυ-ς̍̆̒Ȣ ˗̜́̇̅̊ ̗̐́̉̆̎̓ ̘̐̏̌̔̉̌ ̐̏ υ-φ ̋̔̑̒̏̃ 
˟ˍ˞˒  ɉ̑̉̒̔̎̏̋ ρȟ̑̉̒̔̎̏̋ ςɊȢ   
˝̝̜̆̈̔̌̓́̓ ̉ ̖̉ ̏̂̒̔̇̅̆̎̉̆Ȣ ˛̗̆̎̋́ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ˟ˍ˞˒ 
̝̐̑̏̃̏̅̉̌́̒ ̐̏̒̌̆ ̜̖̋́̇̅ ς-̖ ̋̔̑̒̏̃ ̒ ̐̑̉̍̆̎̆̎̉̆̍ 
̘̖̋̌̉̎̉̆̒̋̉ ̉ ̘̜̖̌̔̆̃ ̍̆̓̏̅̏̃ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ 
˚̜̆̐̏̒̑̆̅̒̓̃̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̐̏̋́̈́̌̉ ̞̝̆̋̓̉̃̎̏̒̓̕̕ 
̘̠̌̆̆̎̉ ̐̏̒̌̆ ς ̋̔̑̒̏̃ ˟ˍ˞˒ ̔ τω ɉψρȟχϷɊ ̝̜̖̂̏̌̎ȡ 
̘̘̠́̒̓̉̎́ ̠̑̆̄̑̆̒̒̉ ̘̏̓̍̆̆̎́ ̔ σφ ɉφπϷɊ ̝̜̖̂̏̌̎ ̉ 
̘̝̠̈̎́̉̓̆̌̎́ ̠̑̆̄̑̆̒̒̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔ ρσ ɉςρȟφϷɊ 

̝̜̖̂̏̌̎ȟ ̗̠̒̓́̂̉̌̉̈́̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔ ρρ ɉρψȟσϷɊ 
̝̜̖̂̏̌̎Ȣ  
˜̟̏̒̌̆̅̔̉̆̚ ̝̜̑̆̈̔̌̓́̓ ̗̏̆̎̋̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̘̠̌̆̆̎̉ 
̝̜̖̂̏̌̎ ̐̏̒̌̆ τ-̖ ̉ φ ̋̔̑̒̏̃ ˟ˍ˞˒ ̝̏̋́̈́̌̉̒ ̘̜̉̅̆̎̓̉̎̍̉Ȣ 
ˤ̘̠́̒̓̉̎́ ̠̑̆̄̑̆̒̒̉ ̗̐̑̏̆̒̒́ ̘̏̓̍̆̆̎́ ̔  ρψ ɉσπϷɊ ̝̜̖̂̏̌̎ȟ 
̗̠̒̓́̂̉̌̉̈́̉ ̖̠̝̒̏̑́̎̌́̒ ̔ ρς ɉςπϷɊ ̝̜̖̂̏̌̎Ȣ 
˜̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ ̎́ ψ-ω ̠̗̍̆̒̆̃ ̘̠̌̆̆̎̉ ̘̏̓̍̆̆̎́ ̔ σπ 
ɉυπϷɊ ̝̜̖̂̏̌̎Ȣ ˜̑̉ ̗̏̆̎̋̆ ̏̂̆̄̏̚ ̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎ 
̏̒̏̂̏̆ ̃̎̉̍́̎̉̆ ̠̝̔̅̆̌̌̏̒ ̘̋́̆̒̓̃̔ ̇̉̈̎̉ ̗̐́̉̆̎̓̏̃Ȣ ˠ 
̖̃̒̆ ̗̐́̉̆̎̓̏̃ ̙̖̉̍̆̃̉ ̝̜̐̏̌̏̇̉̓̆̌̎̊ ̝̑̆̈̔̌̓́̓ ̘̠̌̆̆̎̉ 
̏̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̐̏ ˗́̑̎̏̃̒̋̏̍̔ ̖̠̝̒̏̑́̎̌̏̒ ̎́ ̔̑̏̃̎̆ χυ-
80% (ECOG 1-ςɊȟ ̘̓̏ ̘̐̑́̋̓̉̆̒̋̉ ̎̆ ̘̏̄̑́̎̉̉̃́̌̏ 
̗̐́̉̆̎̓̏̃ ̉ ̎̆ ̓̑̆̂̏̃́̌̏ ̝̅̌̉̓̆̌̎̏̊ ̗̄̏̒̐̉̓́̌̉̈́̉̉Ȣ 
˞̑̆̅̎̆̆ ̠̃̑̆̍ ̗̄̏̒̐̉̓́̌̉̈́̉̉ ̝̜̖̂̏̌̎ ̐̑̉ ̋́̇̅̏̍ ̋̔̑̒̆ 
ɉ̗̉̋̌̆Ɋ ˟ˍ˞˒ ̃ ̒̑̆̅̎̆̍ ̒̏̒̓́̃̉̌̏ υ+ς ̠̅̎Ȣ ˜̑̉ 
̘̅̉̎́̍̉̆̒̋̏̍ ̏̓̒̌̆̇̉̃́̎̉̉ ̗̐́̉̆̎̓̏̃ ̃ ̒̑̏̋̉ ρςȟ ρψȟ ςτ 
̍̆̒Ȣ ̂̏̌̆̆ ρς ̍̆̒Ȣ ̇̉̃̔̓ ςτ ɉτπϷɊ ̝̜̖̂̏̌̎ȟ ρψ̍̆̒Ȣ ̇̉̃̔̓ ρρ 
ɉρψȟσϷɊ ̝̜̖̂̏̌̎ȟ ςτ ̍̆̒Ȣ ̇̉̃̔̓ ψ ɉρσȟσϷɊ ̝̜̖̂̏̌̎Ȣ ˙̆̅̉́̎́ 
̜̃̇̉̃́̆̍̏̒̓̉ ̒̏̒̓́̃̉̌́ ρυȟυ+ρȟς ̍̆̒Ȣ  

 

 
˝̉̒̔̎̏̋ ρ - ̱ ̎̄̉̏̄̑́̍̍́ ̘̘̐̆̆̎̏̎̏̊ ́̑̓̆̑̉̉ ɉ̗̐́̉̆̎̓ ˍȢ ɀ φσ ̄̏̅́Ɋȟ ̅̏ ̗̜̐̑̏̆̅̔̑ ̖̞̗̉̍̉̏̍̂̏̌̉̈́̉̉Ȣ ˛̘̠̓̍̆́̆̓̒ ̘̎́̌̉̉̆ 

̘̐́̓̏̌̏̄̉̆̒̋̏̄̏ ̘̏́̄́ ̃ χ-ψ ̖̒̆̄̍̆̎̓́ ̘̐̆̆̎̉ ̒ ̈̏̎̏̊ ̘̐́̓̏̌̏̄̉̆̒̋̏̊ ̠̗̃́̒̋̔̌̑̉̈́̉̉ ̘̖̍̆̓́̒̓́̓̉̆̒̋̉ ̘̏́̄̏̃Ȣ 
 

 
˝̉̒̔̎̏̋ ς - ̱ ̎̄̉̏̄̑́̍̍́ ̘̘̐̆̆̎̏̎̏̊ ́̑̓̆̑̉̉ ɉ̗̐́̉̆̎̓ ˍȢ ɀ φσ ̄̏̅́Ɋȟ ̐̏̒̌̆ ̗̜̐̑̏̆̅̔̑ ̖̞̗̉̍̉̏̍̂̏̌̉̈́̉̉Ȣ ˛̘̠̓̍̆́̆̓̒ ̒̉̍̐̓̏̍ 

̗́̐̓́̉̏̎̎̏̊ ̝̋̔̌̓̉ ̃ ̈̏̎̆ ̟̏̋̋̌̈̉̉ ́̑̓̆̑̉̉ ̉ ̒̓̏̊̋̏̆ ̎́̋̏̐̌̆̎̉̆ ̖̞̉̍̉̏̍̂̏̌̉̈́̓́ ̃ ̘̖̍̆̓́̒̓́̓̉̆̒̋̉ ̘̖̏́̄́ 
 
˔̟̘́̋̌̆̎̉̆Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̋́̋ ̐̏̋́̈́̌̉ 
̜̎̆̐̏̒̑̆̅̒̓̃̆̎̎̆ ̉ ̜̏̓̅́̌̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̙̎́̆̄̏ 

̠̉̒̒̌̆̅̏̃́̎̉ȟ ̐̑̏̃̆̅̆̎̉̆ ˟ˍ˞˒ ̔ ̝̜̖̂̏̌̎ ̍̆̓́̒̓́̈́̍̉ 
̑́̋́ ̇̆̌̔̅̋́ ̃ ̘̝̐̆̆̎   ̝̏̋́̈́̌́̒ ̞̆̋̓̉̃̎̏̊̕̕ υπϷ 
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̝̜̖̂̏̌̎Ȣ ˑ̘̉̎́̍̉̆̒̋̏̆ ̟̎́̂̌̅̆̎̉̆ ̈́ ̝̜̂̏̌̎̍̉ ̃ ̘̓̆̆̎̉̆ 
2-̖ ̌̆̓ ̐̏̋́̈́̌̏ȟ ̘̓̏ ̂̏̌̆̆ ρς ̍̆̒Ȣ ̇̉̃̔̓ ςτ ɉτπϷɊ ̝̜̖̂̏̌̎ȟ 
ρψ̍̆̒Ȣ ̇̉̃̔̓ ρρ ɉρψȟσϷɊ ̝̜̖̂̏̌̎Ȣ ςτ ̍̆̒Ȣ ̇̉̃̔̓ ψ ɉρσȟσϷɊ 
̝̜̖̂̏̌̎Ȣ ˙̆̅̉́̎́ ̜̃̇̉̃́̆̍̏̒̓̉ ̒̏̒̓́̃̉̌́ ρυȟυ+ρȟς ̍̆̒Ȣ  

ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̍̆̓̏̅̉̋̔ ˟ˍ˞˒ ̐̑̉ ̖̍̆̓́̒̓́̈́ ̑́̋́ 
̇̆̌̔̅̋́ ̃ ̘̝̐̆̆̎ ̍̏̇̎̏ ̝̑́̒̒̍́̓̑̉̃́̓ ̋́̋ ̞̟̆̋̓̉̃̎̔̕̕ȟ 
̘̟̍́̌̏̓̏̋̒̉̎̔ ̍̆̓̏̅̉̋̔ ̘̠̌̆̆̎̉ ̉ ̏̎́ ̍̏̇̆̓ ̜̝̂̓  
̍̆̓̏̅̏̍ ̜̃̂̏̑́ ̠̅̌ ̜̙̠̐̏̃̆̎̉ ̜̃̇̉̃́̆̍̏̒̓̉ ̉ ̘̋́̆̒̓̃́ 
̇̉̈̎̉ ̞̓̏̊ ̒̌̏̇̎̏̊ ̋́̓̆̄̏̑̉̉ ̝̜̖̂̏̌̎Ȣ  

 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˜̏̋́̈́̓̆̌̉ ̘̏̎̋̏̌̏̄̉̆̒̋̏̊ ̜̒̌̔̇̂ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ ̈́ ςππφ̄Ȣ ɉ̘̒̓́̓̉̒̓̉̆̒̋̉̆ ̜̍́̓̆̑̉́̌ɊȢ Ⱦ ˍ̜̑̈̋̔̌̏̃ ˓ȢˍȢȟ 
˞̆̊̓̋́̈̉̎́ ːȢˑȢȟ ˍ̜̌̍́̓ȡ ςππυȢ - φφ ̒Ȣ  

2 ˕̗̠̎̓̆̑̃̆̎̉̏̎̎́ ̠̑́̅̉̏̌̏̄̉ ̃ ̏̎̋̏̌̏̄̉̉ ɉ̐̔̓̉ ̠̑́̈̃̉̓̉ ̉ ̖̓̆̎̏̌̏̄̉̉ɊȢ Ⱦ ː̑́̎̏̃ ˍȢ˙Ȣȟ ˑ̜́̃̅̏̃ ˙Ȣ˕Ȣȟ ˟́̑́̈̏̃ ˜ȢːȢȟ ː̑́̎̏̃ ˑȢˍȢ 
ȟ  ˞˜̂Ȣȡ ˡ̏̌̉́̎̓ȟ ςππχȢ - ˞  ψψ-97. 

3 ˝̞̠̜̆̎̓̄̆̎̏̎̅̏̃́̒̋̔̌̑̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ ̃ ̘̌̆̆̎̉̉ ̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ ̖̏̐̔̏̌̆̊ ̘̐̆̆̎̉Ȣ Ⱦ ː̑́̎̏̃ ˑȢ ˍȢȟ ˟́̑́̈̏̃ ˜Ȣ ːȢȟ  ˞˜̂ȡ 
ˡ̏̌̉́̎̓ȟ ςππςȢ ɀ φχ ̒Ȣ 

4 ˝̞̠̜̆̎̓̄̆̎̏̎̅̏̃́̒̋̔̌̑̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ ̃ ̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̒ ̝̜̎̆̑̆̈̆̋̓́̂̆̌̎̍̉ ̍̆̓́̒̓́̈́̍̉ ̝̎̆̋̏̌̏̑̆̋̓́̌̎̏̄̏ ̑́̋́ ̃ 
̘̝̐̆̆̎ ȾȾ ˍ̜̎̎́̌ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̄̆̐́̓̏̌̏̄̉̉Ȣ Ⱦ ˜̏̌̉̋́̑̐̏̃ ˍȢˍȢȟ ˟́̑́̈̏̃ ˜ȢːȢȟ ː̑́̎̏̃ ˑȢˍȢȟ ˜̏̐̏̃ ˏȢˏȢȟ τ-̆ ̉̈̅Ȣ ςπρπȢ  σσ ̒Ȣ 

5 Treatment of liver metastases by arterial injection of adriamycin/mitomycin ˞  Iipiodol suspension // Acta Radiologica. / Inoue H., 
Kobayashi H., Itoh Y., Shinohara S. , 6-  ̆̉ ̈̅. 1989. ˞ Ȣφπσ-608.  

6 Phase II study of combined administration of 5-fluorouracil, epirubicin and mitomycin  ˞by hepatic artery infusion in patients with liver 
metastases of gastric cancer // Oncology. / Kumada ˟., Aral Y., Itoh K., 3-  ̆̉ ̈̅. 1999.˞ . 216-223.  

7 Transcatheter arterial embolization for metastatic liver tumors: A study in resected cases//Cardiovasc. Intervent. Radio]. / Kuroda C, 
Sakurai M., Monden M. , 2-  ̆̉ ̈̅. 1989. ˞ . 72-75. 

8 Natural history of liver metastases of gastroenteropancreatic tumors: Place for chemoembolization // World J. Surg. / Proye C. , 6-  ̆̉̈̅. 
2001. ˞ Ȣ 685-688.  

9 Liver metastases: Interventional therapeutic techniques and results, state of the art //Eur. Radiol. / Vogl T. J., Mueller P. H., Mach M. G. et 
al, 4-  ̆̉ ̈̅. 1999. ˞ Ȣ φχυ-684. 

 
 
 

˛Ȣ˗Ȣ ˗ˠ˘ˍ˗˒˒ˏȟ ˑȢ˟Ȣ ˍ˝˨ˎ˓ˍ˚˛ˏȟ ˚Ȣ˗Ȣ ˛˝˙ˍ˚˛ˏȟ ˠȢ˙ˍˢˍ˚˛ˏˍȟ ˗Ȣ˗˒˝˕˙˥˒ 
ˍ̠̒̆̎̅̉̑̏̃̕  ̜́̓̎̅́ ̜  ́̈ ˙ˠ ȟˍ̜̌̍́̓ ̜́̌́̒  

˛ ̓ ̨̒̓̋ -  ́̈́ ̒̓́̎  ̜̜̏̂̌̒̓    ̠̜̏̎̋̏̌̏̄̉̌   ̅̉̒̐́̎̒̆̑ȟ ˥̜̍̋̆̎̓ ̜́̌́̒ȟ ́̈́ ̒̓́̎  
 

ˍ˞ ˍ˔ˍ˚  ˝ˍː˨˚˨   ˎˍˠ˨˝ ˍ  ˙ˍ˟ˍ˞˟ˍ˔ˑˍ˝˨˚˨    ˢ˕˙˕˛˪˙ˎ˛˘˕˔ˍˣ˕ˬ  ˚ ˟˕˓˒˘˒˝˴  
 

˟ ̨̊̎ȡ ˎ̜́̔̑ ́  ̍̆̓́̒̓́̈ ̂̆̑̄̆̎ ́̒ ́̈́̎ ̜̑́̄̍̆̎ ̈́̑̅́̐  ̨̙̙̆̄̔ φπ  ̎́̔ ̜́̒̓   ̨̨̆̍̎   ̎ ̨̓̉̇̆̌̆̑  ̓̆̋̒̆̑̔̄̆  ̜̜́̌̎̅ Ȣ˒̨̍̎   
̨̨̨̨̓̉̍̅̌̄   ˟ˍ˞˒  ς ̜̋̔̑̒̎́̎  ̨̋̆̊̎ τω ̎́̔ ́̒̓́  ̎ ̓̉̇̆  ̋ ̨̑̒̆̓̓ȡ  ̜̏̎   σφ-̜̎̅́  ɉφπϷɊ  ̜̇́̑̓̌́̊  ̠̑̆̄̑̆̒̒̉  ̂́̊ ́̌ ́̎ ̇ ̎̆  ρσ 
̎́̔ ́̒̓́ ɉςρȟφϷɊ ̜́̊̓́̑̌ ̓́̊   ̠̑̆̄̑̆̒̒̉  ̂́̊ ́̌ ́̎ȟ   ̨̗̐̑̏̆̒̒̓   ̓ ̑́ ̜̓́̌̔ ρρ  ̎́̔ ́̒̓́ ɉρψȟσϷɊ  ̂́̊ ́̌ ́̎Ȣ ˗̨̆̌̆̒  ˟ˍ˞˒ τ-6  
̜̋̔̑̒̓́̑̎́̎  ̨̨̋̆̊̎̄   ̎ ̨̓̉̇̆̌̆̑  ̒́̒  ̂̏̌ ́̎Ȣ ˜̨̗̑̏̆̒̒̓   ̜̇́̑̓̌́̊  ̠̜̑̆̄̑̆̒̒̉̒  ρψɉσπϷɊ ̎́̔ ́̒̓́ȟ  ̨̗̐̑̏̆̒̒̓   ̓ ̑́ ̜̓́̌̔  
12 (20ϷɊ ̎́̔ ́̒̓́  ̂́̊ ́̌ ́̎Ȣ ˓́ ̜̅́̊̅   ̨̅̆̔  ̨̆̍̎   ψ-ω  ̜́̊̌́̑̎̅́  σπɉυπϷɊ  ̎́̔ ́̒̓́  ̂́̊ ́̌ ́̎Ȣ ˚́̔ ̜́̒̓́̑̅   ̜̇́̌̐  
̇́ ̜̅́̊̎  ̂́ ́̌́̔  ̜̜̂́̑̒̎̅́   ̨̨̎̆̄̈̄   ̎́̈́̑  ̜̏̌́̑̅   ̨̍̑  ̜̒́̐́̒̎́  ̂́ ̜̓̓́̌ ́̎Ȣ ˒̨̍̎   ̏  ̎ ̨̓̉̇̆̒  ̂́̊ ́̌ ́̎  ̜̂́̑̌   
̎́̔ ́̒̓́̑̅́   ̜̇́̌̐  ̇́ ̅́̊  ˗́̑̎̏̃̒̋̉̊  ̜̙̂̏̊̎́  χυ-80% (ECOG 1-ςɊ   ̅̆ ̨̄̆̊̎̅̆  ̒́ ̓́̌ ́̎Ȣˎ ̌  ̋ ̨̙̑̒̆̓̋  ̎́̔ ̜́̒̓́̑̅  
̍ ̨̨̨̨̙̍̋̎̌̄̎  ̍ ̌̅̆  ̨̙̆̋̓̆̍̆̊̅ȟ  ̇ ̎̆   ̈́   ̗̠̄̏̒̐̉̓́̌̉̈́̉ ́  ̋ ̨̙̑̒̆̓̋  ̜̂̏̌̐  ̜̜̓́̂̌̍́̊̅Ȣ ˚́̔ ̜́̒̓́̑̅    
̗̠̜̜̄̏̒̐̉̓́̌̉̈́̉̒̎    ̙̏̑̓́́  ̔́ ̜̜̓ ˟ˍ˞˒  ̨̑̂̑  ̜̋̔̑̒̎̅́  ɉ̗̉̋̌Ɋ ̙̏̑̓́́  ̆̒̆̐̐̆̎ υ+ς  ̋ ̨̎̅  ̑́ ́̎Ȣ ˚́̔ ̜́̒̓́̑̅  ρςȟρψȟςτ  
̜́̊̌́̑̎̅́ ̜̅̉̎́̍̉̋́̌  ̂́ ̜̌́̔  ̜̜̂́̑̒̎̅́ ρς ́̊̅́̎  ̜́̑̓   ςτɉτπϷɊ  ̎́̔ ́̒ȟ ρψ ́̊  ρρ  ̎́̔ ́̒ ɉρψȟσϷɊȟ  ςτ  ́̊ ψ ̎́̔ ́̒  ɉρσȟσ%)  
̨̍̑  ̒ ̨̨̨̑̆̓̎̅̄  ̜́̎ ̜̓́̌̅ Ȣ ̨̙̍̑̆ ̨̅̋  ̜̍̆̅̉́̎́̒ ρυȟυ+ρȟς  ̜́̊̅  ̜̑́̅Ȣ ˞̏̎̅́̊-́  ȟ ̜̜̂́̔̑̌   ̜̍̆̓́̒̓́̈  ̂́̑   ́̒ ́̈́̎  
̨́̓̆̑̌   ̨̨̨̒̄̎   ˟ˍ˞˒  ̨̨̅̒  ̜̙̂̏̊̎́ ̆̍̅̆̔ ̨̨́̈̑̄ ̓́ ̅́ ̎ ̨̓̉̇̆̌  ̇ ̎̆ ̜̜̜̔̓̓̌ ̜  ̓ ̍̆̎  ̆̍̅̆̔ ̨̑̆̓̎̅̆  ̇ ̎̆  ̜́̔̑  ̅ ̨̑̆̇̆̌    

̎́̔ ̜́̒̓́̑̅  ̨̍̑  ̜̒́̐́̒̎  ̇ ̎̆  ̨̙̍̑̆ ̨̨̅̄̎   ̜́̑̓̓̑̔̅́  ̨̨̎̆̄̈̄ ̓́ ̅́̔ ̨̨̅̒ ̨̑̆̓̎̅̆  ̜́̑̒̓̑̔ ́  ̜̂̏̌́̅Ȣ 
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THE RESULTS  CHEMOEMBOLIZATION  
STOMACH CANCER METASTASES IN THE LIVER 

 
Resume: Analyzed the results of treatment of 60 patients with gastric cancer with liver metastases. Immediate results have shown the 
effectiveness of treatment after 2 cycles of TACE in 49 (81,7%) patients: partial response was observed in 36 (60%) patients and a significant 
regression of the process was observed in 13 (21.6%) patients, the process of stabilization was observed in 11                  (18,3%) patients. 
Subsequent evaluation of the effectiveness of the results of treatment of patients after 4 and 6 courses of TACE were identical. Partial 
response was observed in the process of 18 (30%) patients, stabilization persisted in 12 (20%) patients. The progression by 8-9 months of 
treatment was seen in 30 (50%) patients. In assessing the general condition of patients focused on the quality of life for patients. All patients 
had a positive treatment outcome overall by Karnovsky remained at the level of 75-80% (ECOG 1-2), which does not limit the patients and 
did not require prolonged hospitalization. The average time of hospitalization of patients with each course (cycle) TACE averaged 5+2 day. In 
the dynamic tracking of patients in terms of 12, 18, 24 months more than 12 months. live 24 (40%) patients, 18 months. live 11 (18,3%) 
patients, 24 months. Live 8 (13,3%) patients. Median survival was 15,5 + 1,2 months.  
Thus, in the present method TACE stomach cancer metastasis to the liver can be regarded as effective, low toxicity method of treatment and 
may be a method of choice for improving survival and quality of life of the complex patients. 
Keywords: gastric cancer, metastases, chemoembolization, treatment 
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˗Ȣ˚. ˟ˍ˓˕ˎˍ˒ˏˍ, ˚Ȣ˞Ȣ ˓ˍ˚ˍˎˍ˒ˏȟ ̋ Ȣ ˗˒˝˕˙˛ˏȟ ̇ ȢˍȢ ˎ ˠ˘˒˥˛ˏ  
̏̇́ ˍ̖̍̆̓  ˬ̒́̔̉ ̜́̓̎̅́ ̜ ˢ̜́̌ ̜́̑́̌  ́̈́-̓ ̨̑̋ ˠ̨̎̉̃̆̑̒̉̓̆̓ 

˟ ̨̑̋̒̓́̎ ̜́̌́̒ 
 

˛ ˟ ˞˟˴˗ ˍ˔ˍ ˞˟ˍ˚ ˛ˎ˘˨˞˨˚ˑˍ  ˟ ˝ ˨˚ˑˍ˝ ˍ˝ˍ˞˨˚ˑˍ ˨  ˛˚˗˛˘˛ː˕ˬ˘˨   ˍˠ˝ˠ˘ˍ˝ˑ˨  ˞˗˝˕˚˕˚ː ˟ ˞˴˘˴˙˒˚  
ˍ˚˨ ˟ˍ˘ˠ˨˚˨  ˗ ˔˴˝ː˴ ˟ˍ ˑˍ ˨ ˓ˍ ˑˍ˖˨ 

 
˙́ ́̌́̅́ ̏ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒ ̓ ̑ ̜̜̎̅́̑̎́ φτυυ-φτυψ ̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ ̜ ̨́̓̆̑̌ ̨̨̒̋ ̜́̔̑̔̌́̑̎́ ̇ ̨̨̑̄̈̌̄̆̎  
̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔ ̨̨̨̅̒̎  ̍ ̨̨̌̍̆̓̓̆̑ ̈̆̑̅̆̌̆̎̄̆̎Ȣ ̨́̓̆̑̌ ̨̨̒̋ ̜́̔̑̔̎ ̆̑̓̆ ̜́̎ ̓́̔ ̜̜̂́̑̒̎̅́ ̇̏̒̐́̑̌́̎ ́̎ ̨̓̆̋̒̆̑̔̅  
̙̜́̎́̌ ̜̓ ̜̓̏̌  ̜̜̏̑̎̅́̌̔ ̜́̎ ̜̜̓́̌̎̅ ̇ ̎̆ ̜̇́̓̑ ̜̍̏̊̎ȟ ̒ ̓ ̨̂̆̈ȟ ̨̓̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̒̄ ̜̜́̔̑̔̌́̑̎   ˴-˴˴ ̜̜̜̒́̓̌́̑̎     
̜́̎ ̜̓́̌̎̔ ̅̆ ̨̄̆̊ ̈̆̑̓̓̆̌̄̆̎Ȣ˔̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑ ̨̑̆̓̎̅̆ ˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒̓  ̠̜̏̎̋̏̌̏̄̉̌  ̨̨̅̉̒̐́̎̒̆̑̎  ˛ ˛ 
̜̙̂̏̊̎́ ̜̒̓́̓̉̒̓̉̋́̌  ̜̜̇̌̅  ̨̆̒̆̂̎ ̇ ̎̆  ˝ ̒̓́̓̉̒̓̉̋́ ̨̨́̄̆̎̓̓̄ ̍̆̎ ˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̜̏̂̌̒̎  ̜̅̆̎̒́̔̌  ̒́ ̓́̔ 
̂́̒ ̜̜́̑̍́̒̎  ̜̜̏̑̓̎̅ ̜̜̇̌̅  ̨̆̒̆̐̓̆̑̎ȟ ̜̍́̓̆̑̉́̌̅́̑̎ ̜̏̌̅́̎̅ Ȣ  ˎ̨̈ ̒̏ ̜ ψ ̜̜̇̌̅   ̜̇̌ ̜̒́̊̎ ̜ ̜̜̏̑̓̎̅ 
̨̒̋̑̉̎̉̎̄̓̋ ̨̆̒̆̐̓̆̑̅ ̓́̌̅́̐ȟ ̈̆̑̅̆̌̔ ̜̇́̒́̅ Ȣ  ˙̆̅̉̋̏-̜̒̓́̓̉̒̓̉̋́̌ ȟ ́ ̜̐́̑́̓̓-̓́̌̅́̔ȟ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ȟ ̜̜̜̒́̌̒̓̑̍́̌ȟ 
̜̌̏̄̉̋́̌  ̓́̌̅́̔ ̨̨̅̒̓̆̑̎ ̜̐́̊̅́̌́̎̅ Ȣ ˞̏ ̜ ψ ̜̇̌̅́ ̨́̓̆̑̌ ̨̨̒̋ ̨̒̋̑̉̎̉̎̄̎̆̎ ̓̋̆̎ ̑-̨̂̑ ̎́̔ ́̒ ̂́ ̜̌́̔ ̜̜̎̒́̎̅́̑ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̒ ̑̋̉̎̉̎̄ȟ  ̜̜̊̍̅́̒̓̑̔ȟ ̨́̓̆̑̌ ̨̨̒̋Ȣ 
 
̨̨̨̈̆̋̓̌̄ȡ ˑ ̎̉̆ ̇ ̨̨̈̎  ̜̒̓́̎̌ ́̎ ̨̨̨̐̋̑  ̜̙̂̏̊̎́ȟ 

̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔  ̋̆̈ ̋̆̌̄̆̎ ̜́̔̑̔̅ ̆̑̓̆  ̜́̎ ̜̓́̔̅  
̨̨̎̆̄̈̄ ̨̨̗̐̑̉̎̐ ̜̂̏̌̐ ̜̏̓̑Ȣ ́̈́ ̒̓́̎ ̜̑̆̒̐̔̂̌̉̋́̒̎̅́ 
̋̆  ́̔ ̜̜̍̅ ̨̒̋̑̉̎̉̎̄̓̋  ̓̆̋̒̆̑̔̌̆̑ ςππχ ̜̇̌̅́̎ ̂́̒̓́̐ 
̓ ̑ ̜̎̅́̑ ̜́̑́̒̎̅́ ̌̋̆̎ ̜̓̏̐̓́̑̅ ́̍̓̔̅́Ȣ ˙ ̒̆̌̆̎ȟ 
́̈́ ̒̓́̎̅́ ̜̇̌ ̜̒́̊̎ σπ πππ- ́ ̜̇̔  ̨́̓̆̑̌ ̨̨̨̒̋̓̆̑̅  

̇́ ́ ̇́ ̜̅́̊̌́̑ ̜́̎ ̜̓́̌́̅ȟ ̜̏̌́̑̅  υπϷ -̅̆̎ 
̜́̒̓́̍̎̅́   ̂́̒ ́  ̍ ̙̆̌̆̑̄̆ ̓́̑́̌ ́̎ ́̒ ̜̎ ́̎ȟ σ-4 
̜̜̒́̓̒̎̅́ ̜́̎ ̜̜̓́̌̎́̅ɍρɎ ˝ ̜̅̆̎̒́̔̌  ̒́ ̓́̔ ̜̒́̌́̒ 
ςππψ ̜̜̇̌  υςϷ  ̨̌̍̄̆ ̜́̌̐ ̨̋̆̌̆̓̎ ̨́̓̆̑̌ ̨̨̒̋ ̜́̌̅ ̇ ̎̆ 
̨́̓̆̑̌ ̨̨̒̋  ɉ̒ ̓ ̨̂̆̈ȟ ̜̇́̓̑ ̜̍̏̊̎ȟɊ ̜́̔̑̔̌́̑̎  ̆̑̓̆ 

̜́̎ ̓́̔ ̍́ ̜̒́̓̎̅́  ̨̇̊̆̌ ̓ ̑̅̆  ̨̒̋̑̉̎̉̎̄̓̋  ̓̆̋̒̆̑̔ 
̇̏̒̐́̑ ́ ̨̨̆̎̄̈̅ɍςɎȢ ˒̨̨̌̍̈̅̆ Ⱥ˞̜́̌́̍́̓ ́̈́ ̒̓́̎Ȼ 
̨̍̆̍̌̆̋̆̓̓̋ ̂́ ̜̅́̑̌́̍́̎  ̜̜̏̑̎̅́̌̔ ̍́ ̜̒́̓̎̅́ ςπρρ-
ςπρυ ̜̜̇̌̅́̑ ̨̐̑̉̏̑̉̓̆̓̓ ̂́ ̜̓ ̂̏̌ ́̎ ̨̋̆̌̆̒ 
̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔̌̆̑ ̇ ̨̨̑̄̈̌̔̅̆ ȟ ̆̑̆̒̆̋ ̓ ̑ ̜̎̅́̑ 
̜́̑́̒̎̅́  ́̎̓ ̨̅̉́̂̆̓ȟ ̜̇́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄ȟ ̒ ̓ ̨̂̆̈ 
̨́̓̆̑̌  ̨̨̨̒̄ȟ ̄̌́̔̋̏̍́ȟ ̨̓̋ ̇ ̎̆ ̓̏  ̨̨̙̆̋ ̜̜̏̂̑ɍσɎȢ ˑ ̎̉̆ 

̇ ̨̨̈̌̋ ̜̅̆̎̒́̔̌  ̒́ ̓́̔ ̜̜̜̊̍̎  ̜̂́̒̓ ̑̆̊ ̓̔ ̜̜̈̐ 
̜̏̓̑ ́̎ ̍ ̨̨̒̆̌̆̒̎  ̨̨̂̑ ̠̜̏̎̋̏̌̏̄̉̌   ̜́̔̑̔̌́̑̅  
̙́̑̔́ ̜̅ ̜ ̍̆̎ ̨̨̨̌̍̎   ̜̇̌̅́̎ ̜̇̌ ́ ̨̒̔ɍτɎȢ  ̨̜́̈̑̄ 
̓́ ̅́  ˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒̎̅́ ̨́̓̆̑̌ ̨̅̆̑̓̓  
̙́̔̑̔́ ̜̅ ̜ ̍̆̎ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋ ̨̍̆̍̌̆̋̆̓̓̋  
̍̆̍́̑́̎̅̔̍̎́̎ ρȟς ̆̒̆ ̇̏ ̜́̑ ̜̂̏̌̐ ̜̏̓̑Ȣ ςπρτ ̜̜̇̌ ˛ ˛ 
̨́̓̆̑̌ ̨̨̨̒̋̓  ̜̜̑̌̍ ̜̙̂̏̊̎́ ̨̑́̎̄̓̋ ́̓́̑̅́ ȟ̨̨̨̙̂̑̎ 

̏̑̎́̌́̒ ́̎ ̒ ̓ ̨̂̆̈ ̨́̓̆̑̌ ̨̨̨̒̄  ɉρρȟω ρππ ̜̍  ́̅́̍ ́ 
̙́ ́̎̅́Ɋȟ ́̒ ́̈́̎ ̨́̓̆̑̌ ̨̨̨̒̄ ɉωȟχ ρππ ̜̍  ́̅́̍ ́ 
̙́ ́̎̅́Ɋȟ ̋̐̆ ̨́̓̆̑̌ ̨̨̨̒̄ ɉψȟυ ρππ́̅́̍ ́ ̙́ ́̎̅́Ɋȟ ̨̓̆̑ 
̜̜̇́̂̎̅ ̨́̓̆̑̌ ̨̨̜̒̋̓̆̑ ɉχȟχ ρππ ̜̍  ̖̜́̌  ̜̜̒́̎̎ 
̙́ ́̎̅́Ɋ ɍυɎȢ  ˎ̨̑́  ̅̆̄̆̎̍̆̎ ̜̜̜̒́̌̒̓̑̍́̌ ̓ ̑̅̆ 
̜̜́̑́̒̓̑́̓̎ ̂̏̌̒́   ςπρσ ̜̜̇̌ ̙́̔̑̔́ ̜̅  ρȟτ ρππ ̜̍  

̖̜́̌  ̜̒́̎̎́ ̙́ ́̎̅́ ̓ ̍̆̎̅̆̄̆̎Ȣ ˛ ˛  ̒̋̑̉̎̉̎̄  ̙ 
̗̠̌̏̋́̌̉̈́̉ ̂́ ̜̜̓  ̜̙̂̏̊̎́ ̓̆̋̒̆̑̔ ̇ ̨̨̑̄̈̌̔̅̆ȟ ̜̇́̓̑ 
̜̍̏̊̎ ̜̜̏̂̑ȟ ɉ̗̠̜̉̓̏̌̏̄̉̌  ̇́ ̜̜̎̅̌́̑Ɋȟ ̒̔̓ ̨̂̆̈ ̜̜̏̂̑ 
ɉ̠̍́̍̍̏̄̑́̉̕Ɋ ȟ ̋̏̌̏-̨̝̑̆̋̓́̌̅ ̑́̋ ɉ̠̋̏̌̏̎̏̒̋̏̐̉ȟ  
̎ ̨̨̇̒̓̆̄ ̜̜̇́̒̑̎ ̜́̎̎  ̜́̎ ̜̜̓́̌̎̔ɊȢ ˞ ̓ ̨̂̆̈ ̨́̓̆̑̌ 
̨̨̨̨̒̄̎  ̜́̎ ̜̜̓́̌̎̔ ̠̜̍́̍́̄̑́̉̌̕  ̨̓̆̋̒̆̑̔̅  
̜̜̜̏̑̓̎̅̒̎́ ̜̜̂́̊̌́̎̒̓ ɉ υπ-φπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ 
̊̆̌̅̆̑  ς ̜̇̌̅́ ̨̂̑ ̑̆̓ ̨̓̆̅ɊȢ ˗ ̐̓̆̄̆̎  ̜̜̌̍̉ ̈̆̑̓̓̆̔ 
̇ ̜̜̍̒̓́̑̎̅́ ̠̜̍́̍́̄̑́̉̌̕  ̓̆̋̒̋̑̔ ̨̨̅̒ ςπϷ  ̨̌̍ 
̋ ̨̨̙̑̒̆̓̋̎ ̨̨̓̍̆̎̅̆̓̆̓̎̎ ̋ ̑̒̆̓̋̆̎ɍφɎȢ ˓̜́̓̑ ̜̍̏̊̎ 
̨́̓̆̑̌ ̨̨̨̒̄̎ ̜́̎ ̓́̔ ̇́ ̜̜̜̎̅̎  ̗̠̜̉̓̏̌̏̄̉̌   

̓̆̋̒̆̑̔̄̆ ɉÐÁÐ- ̓̆̒̓Ɋ ̅ ̒̓ ̨̑̌̋  ̎̆̍̆̒̆ ̒ ̜̊ ̜̓  ̗̠̉̓̏̌̏̄̉ 
̨̨̅̒̍̆̎ ̇ ̈̆̄̆ ̜̜̜́̒̑̌́̅Ȣ ˣ̠̜̉̓̏̌̏̄̉̌  ̓̆̋̒̆̑̔ ̨̨̅̒ 
̜̇́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄̎ ̆̑̓̆ ̋̆̈̆ ̅̆ ̜́̎ ̓́̐ ́̎́ 
̏̊̍́̊ ̜̒̏̎̍̆̎ ́̓́̑ ̨̨̒̋ ̜́̌̅ ̜́̔̑̔̌́̑̅  ̅́ ̅̆̑ ̨̋̆̈̎̅̆ 

̜́̎ ̜̜̓́̌̎̐ ̜̜̏̂̑̅  ̜̜́̌̅̎́̌̔̎́ ̨̋̆̌̆̅ ɍχɎȢ ˒̨̨̌̍̈̅̆ 
̂ ̌ ̨́̓̆̑̌ ̨̨̨̒̋̓  ̜̜́̌̅̎́̌̔̍̆̎ ̈́̍́̎́̔̊ ̅̉́̄̎̏̒̓̉̋́ 
̜̒́̌́̒̎̅́ ̜̇́̒́̌̎ ́̎  ̜̜̌̍̉ ̇ ̜̍̒̓́̑ ̙̜̜̂́̑̌̌ ȟ  
̠ ̎̉ ̂ ̌ ̨́̓̆̑̌ ̨̨̒̋ ̨̨̅̆̑̓̎  ̨̈̆̋̓ ̍ ̨̒̆̌̆̅̆̄ 
̓́ ̜̜̜̑̐̓́̑̅  ̨̨̂̑ ̨̆̋̆̎̎ ̋ ̨̑̒̆̓̆̅ɍψɎȢ ˑ̜̆̄̆̎̍̆̎ 
̨̨̙̋̎̋̆ ̏̑́̊ ̏ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒̎̅́ ́̎́ ̆̍̆̒ 
́̈́ ̒̓́̎ ̨̆̌̎̅̆ȟ  ̗̍̆̅̉̉̎́ ̇ ̎̆  ̏ ̜́̍̅  ̜̅̆̎̒́̔̌  

̒́ ̓́̔ ̇ ̨̊̆̒̎̅̆ ̨́̓̆̑̌ ̨̨̒̋̐̆̎ ̋ ̑̆̒̔ ̜̜̂́̑̒̎̅́ ̋ ̐̓̆̄̆̎ 
̨̙̙̆̌̍̆̄̆̎ ̇ ̎̆ ̨̨̙̙̆̍ ̜̜̊̎ ̒ ̑́ ̓́̑ ̍̆̎ ̍ ̨̒̆̌̆̌̆̑̅ 
̨̨̨̋̆̈̅̆̒̓̑̍̈ȟ ̨̂̑ ̙́̍́ ̒ ̑́ ̜̓́̑̅  ̜̇́̔́̂̎ ̨̈̅̆̎̔  
̍́ ̜̒́̓̎̅́ ̜̏̒ ̍́ ̜́̌́̎ ̇́̈̔ ̨̎̆̄̈ ̜̂̏̌̐ ̜̏̓̑Ȣ 
˔̆̑̓̓̆̔ ̍́ ̜̒́̓ȡ  ˛ ˛ ̓ ̑ ̜̎̅́̑ ̜́̑́̒̎̅́ ςπρρ- 2014 
̜̇̌  ̜́̑́̌ ̜̎̅́ ̇ ̨̨̑̄̈̌̄̆̎ ̨̒̋̑̉̎̉̎̄̓̋  ̨̓̆̋̒̆̑̌̔̅̆ 
̨́̓̆̑̌ ̨̨̒̋ ̜̜́̔̑̔̌́̑̎  ˴-˴˴ ̜̜̜̒́̓̒̎  ̙̜́̎́̌ ̜̓ ̨̇̉ 

̨̋̆̈̅̆̒̔̎  ̜́̎ ̓́̔Ȣ 
˔̆̑̓̓̆̔ ̨̨̅̒ ̍̆̎ ̍́̓̆̑̉́̌̅́̑ȡ  ̈̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑ 
̨̑̆̓̎̅̆ ˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒̓  ̠̜̏̎̋̏̌̏̄̉̌  
̨̨̅̉̒̐́̎̒̆̑̎  ˛ ˛ ̜̙̂̏̊̎́ ̜̒̓́̓̉̒̓̉̋́̌  ̜̜̇̌̅  ̨̆̒̆̂̎ 
̇ ̎̆  ˝ ̒̓́̓̉̒̓̉̋́ ̨̨́̄̆̎̓̓̄ ̍̆̎ ˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ 
̜̜̜̏̂̌̒̎  ̜̅̆̎̒́̔̌  ̒́ ̓́̔ ̂́̒ ̜̜́̑̍́̒̎  ̜̜̏̑̓̎̅ 
̜̜̇̌̅  ̨̆̒̆̐̓̆̑̎ȟ ̜̍́̓̆̑̉́̌̅́̑̎ ̜̏̌̅́̎̅ Ȣ  ˎ̨̈ ̒̏ ̜ τ 
̜̜̇̌̅   ̜̇̌ ̜̒́̊̎ ̜ ̜̜̏̑̓̎̅ ̨̒̋̑̉̎̉̎̄̓̋ ̨̆̒̆̐̓̆̑̅ 
̓́̌̅́̐ȟ ̈̆̑̅̆̌̔ ̜̇́̒́̅ Ȣ  ˙̆̅̉̋̏-̜̒̓́̓̉̒̓̉̋́̌ ȟ 
́ ̜̐́̑́̓̓-̓́̌̅́̔ȟ ̨̑̆̓̑̏̒̐̆̋̓̉̃̓ȟ ̜̜̜̒́̌̒̓̑̍́̌ȟ 
̜̌̏̄̉̋́̌  ̓́̌̅́̔ ̨̨̅̒̓̆̑̎ ̜̐́̊̅́̌́̎̅ Ȣ ˞̏ ̜ τ ̜̇̌̅́ 
̨́̓̆̑̌ ̨̨̒̋ ̜̒̑ ̜́̓̎́ ̙̜̑́ ́̎ ̇ ̎̆ ̜́̊̓̒ ̂̏̌ ́̎ ̑-̨̂̑ 

̎́̔ ́̒ ̂́ ̜̌́̔ ̜̜̎̒́̎̅́̑ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
˚ ̨̓̉̇̆̌̆̑ ̇ ̎̆ ̜̏̌́̑̅ ̓́̌ ̜̌́̔ 
˛ ˛ ̓ ̑ ̜̜̎̅́̑ ̜́̑́̒̎̅́ȟ  ̆̑ ̇ ̎̆ ̊̆̌  ̨̨̋̒̌̆̑̄̆ 
̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔  ̜̇̏̒̐́̑̎́ ̒ ̋̆̒  ̜̜̎̒́̎́̌ ̓̏̐̓́̑ ́ 
ɉ̜̜̎̒́̎́̌ ̓̏̐ȡσπ-35-40-45-50-4-55-60-65-χπ ̇́̒ 
̜́̑́̌ ̓́ ̜ ̠̜̏̎̋̏̌̏̄̉̌  ̅̉̒̐́̎̒̆̑̅̆ ̆̒̆̐̓̆ ̓ ̜̑̍́̊̓̎ 
̓ ̑ ̜̎̅́̑Ɋ  ̇ ̨̨̑̄̈̌̄̆̎ ̨̓̆̋̒̆̑̔̅  ̜̜̏̑̓̎̅ ̨̆̒̆̐̓̆̑̎ 
̈̆̑̅̆̌̆̔ ̜̜̂́̑̒̎̅́ ̜ ̍ ̨̌̍̆̓̓̆̑ȡ  ςπρρ ̜̜̇̌  ̒ ̓ ̨̂̆̈  
̨́̓̆̑̌ ̨̨̨̒̄̎ ̜́̌̅̎ ́̌̔ ̜̜̂́̑̒̎̅́ υπ-52-54-56-58-φπ ̇́̒ 

̜́̑́̌ ̜̎̅́ ̜ υψωωχ ̨̨̊̆̌̋̒̌̆̑ ̓̆̋̒̆̑̔̅̆̎ ̓̔̄̆ 
̇̏̒̐́̑̌́̎ ́̎Ȣ ˛̎̋̏̒̋̑̉̎̉̎̄ ̓̆̋̒̆̑̔̅̆̎ ̓̋̆̎ ̊̆̌̅̆̑ 
̜́̑́̒̎̅́ ̠̜̄̉̒̓̏̌̏̄̉̌  ̗̠̃̆̑̉̉̋́̉̕ ̜̜̜̏̑̓̎̅̒ ̠ ̎̉ 
̒̔̓ ̨̂̆̈ ̜̜̏̂̑ ̅̉́̄̎̏̈ χρ- ̊̆̌̅̆ ɉςτȟχϷɊ ̜́̎ ̜̜̓́̌̎̐ 
̜̏̊̌ ́̎Ȣ ˞ ̓ ̨̂̆̈ ̜̑́̄ȟ σ- ̊̆̌̅̆  ɉτȟς ϷɊ - -˴̨̙  ̜̒́̓̅́ȟ φπ -
̊̆̌ ɉψτȟυϷɊ ˴˴ ɀ̙ ̨ ̜̒́̓̅́ȟ  ́̌  ψ ̊̆̌̅̆ ɉρρȟσϷɊȟɀ ˴˴˴- ˴6 ̨̙ 
̜̒́̓̅́ ̜̏̊̌ ́̎Ȣ ˓̜́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄̎ ̜̇̏̒̐́̑̌ 
̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ σπ-35-40-45-50-55-φπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ 
̜̜̎̒́̎́̌ ̓̏̐ ̑́ ́̎Ȣ ˟̆̋̒̆̑̔̅̆̎ ̨̓̋̆̎ 83872 - ̊̆̌̅̆̑Ȣ 
̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ τπ ̊̆̌̄̆ ̜̏̊̌ ́̎ ɉςχȟυϷɊȟ ̜̏̎  

̨̨̙̎̅̆ ρɀ ̊̆̌̅̆ ɉςȟυȟϷɊ  ˴-̨̙  ̜̒́̓̅́ȟ σρ ɀ ̊̆̌̅̆  ɉχχȟυϷɊ ˴˴ 
ɀ̙ ̨ ̜̒́̓̅́ȟ  ́̌ ˴˴˴- ˴6 ̨̙ ̜̜̒́̓̒ ψ- ̊̆̌̅̆  ɉρρȟσ ϷɊȟ  
̜́̎ ̓́̌ ́̎Ȣ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̨̒̄̎̆̎   ςπρρ ̜̜̇̌ 
̨̒̋̑̉̎̉̎̄̓̋  ̓̆̋̒̆̑̔ ̇ ̨̨̑̄̈̌̍̆̄̆̎Ȣ  ςπρς ̜̜̇̌ ̒ ̓ ̨̂̆̈  
̨́̓̆̑̌ ̨̨̨̒̄̎̆ ̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔̅̆̎  ̜̇́̌̐ ̇̏̒̐́̑ 

̜̙̂̏̊̎́   61897  ̊̆̌ ̨̨̋̒ ̓̔ ̋̆̑̆̋ ̂̏̌ ́̎ȟ ́̌́̊̅́  ̨́̓̆̑̌ 
̨̨̒̋  ̜̅̉́̄̎̏̈  χρ́̅́̍ ́ ̜̏̊̌ ́̎  ɉςψȟτ ϷɊȟ  ̜̏̎  

̜̑́̍̎̅́ φ ɀ ̊̆̌ȟ   ˴-̨̙  ̜̒́̓̅́  ɉψȟτϷɊȟ  ˴˴ ɀ̙ ̨ ̜̒́̓̅́ υω-
̊̆̌  ɉψσȟςϷɊ  ́̌ ˴˴˴- ˴6 ̨̙ ̜̒́̓̅́ φ ɀ̎ ́̔ ́̒  ɉψȟτ ϷɊ ̑́ ́̎Ȣ  
˓̜́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄ ̜̇̏̒̐́̑̌ ̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ 
̏̓̋̆̎  93775  ̊̆̌Ȣ ̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ σψ ̊̆̌̄̆ 
̜̏̊̌ ́̎ ɉςυȟσϷɊȟ  ρɀ ̊̆̌̅̆ ɉςȟφȟϷɊ  ˴-̨̙  ̜̒́̓̅́ȟ ςω ɀ 
̊̆̌̅̆  ɉχφȟσϷɊ ˴˴ ɀ̙ ̨ ̜̒́̓̅́ȟ  ́̌ ˴˴˴- ˴6 ̨̙ ̜̒́̓̅́ ψ- ̊̆̌̅̆  
ɉςρȟρϷɊȟ  ̜́̎ ̓́̌́̎Ȣ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̨̒̄̎̆̎ ̜̇̏̒̐́̑̌ 
̓ ̑̅̆ υπ-52-54-56-58-60-62-64-66-68-χπ ̇́̒ ̜́̑́̌ ̜̎̅́ ̜ 
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̜̒́̎ 144117 ̓ ̑ ̜̎̅́̑ ̂̏̌ ́̎Ȣ 144117 ̓ ̑ ̜̎̅́̑ ̨̨̙̎̆̎ 
̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ τ ̎́̔ ́̒ ́  ̜̏̊̌ ́̎ ɉςυȟσϷɊȟ  ˴-̨̙  

̜̒́̓̅́ ̑́̋ ̜́̎ ̜̓́̌̎̂́ ́̎Ȣ  ˴˴ ɀ̙ ̨ ̜̒́̓̅́  σ ɀ ̎́ ̔ ́̒  
ɉχυȟπϷɊ  ́̌ ˴˴˴- ˴6 ̨̙ ̜̒́̓̅́ ρ- ̎́̔ ́̒  ɉςυȟπϷɊȟ  ̜́̎ ̓́̌ ́̎Ȣ 
ςπρσ ̜̜̇̌ ̒ ̓ ̨̂̆̈  ̨́̓̆̑̌ ̨̨̨̒̄̎̆ ̨̒̋̑̉̎̉̎̄̓̋ ̓̆̋̒̆̑̔̅̆̎  
̜̇́̌̐ ̇̏̒̐́̑ ̜̙̂̏̊̎́  57517 ̊̆̌ ̨̨̋̒ ̓̔ ̋̆̑̆̋ ̂̏̌ ́̎ȟ  
́̌́̊̅́  ̓̆̋̒̆̑̔̅̆̎ ̓̋̆̎̅̆̑ ̜̒́̎ υφωωσ ̑́ ́̎ ́ ,̌ ̨́̓̆̑̌ 
̨̨̒̋  ̜̅̉́̄̎̏̈  υω ́̅́̍ ́ ̜̏̊̌ ́̎  ɉπȟρ ϷɊȟ  υ ɀ ̊̆̌ȟ   ˴-̨̙  
̜̒́̓̅́  ɉψȟυϷɊȟ  ˴˴ ɀ̙ ̨ ̜̒́̓̅́ τψ- ̊̆̌  ɉψρȟτϷɊȟ ́̌ ˴˴˴- ˴6 ̨̙ 
̜̒́̓̅́ φ ɀ̎ ́̔ ́̒  ɉρπȟρϷɊ ̑́ ́̎Ȣ   ˓̜́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ 
̨̨̨̒̄ ̜̇̏̒̐́̑̌ ̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ ̓̋̆̎ 84108- ̊̆̌Ȣ ̨́̓̆̑̌ 
̨̨̒̋ ̜̅̉́̄̎̏̈ σσ ̊̆̌̄̆ ̜̏̊̌ ́̎ ɉπȟπτϷɊȟ  φɀ ̊̆̌̅̆ 
ɉρψȟρȟϷɊ  ˴-̨̙  ̜̒́̓̅́ ̜́̎ ̜̓́̌̎ ́̎ ȟ ςφ ɀ ̊̆̌̅̆  ɉχψȟχϷɊ ˴˴ 
ɀ˴ ˴˴ ̜̒́̓̅́ȟ  ́̌ ˴˴˴- ˴6 ̨̙ ̜̒́̓̅́ ρ- ̊̆̌̅̆  ɉσȟπϷɊȟ  
̜́̎ ̓́̌ ́̎Ȣ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̨̒̄̎̆̎ ̜̇̏̒̐́̑̌ ̓ ̑̅̆ ̓̋̆̎ 
̎́̔ ́̒̓́̑ ̜̒́̎  104317  ̂̏̌ ́̎Ȣ ̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ ρσ 
̎́̔ ́̒ ́  ̜̏̊̌ ́̎ ɉπȟπρϷɊȟ  ˴-̨̙  ̜̒́̓̅́ ρ- ̎́̔ ́̒̓́ 
̜́̎ ̜̓́̌̎ ́̎  ɉχȟφϷɊȟ ˴˴ ɀ̙ ̨ ̜̒́̓̅́ ρπɀ ̎́̔ ́̒  ɉχφȟωϷɊ  ́̌ 
˴˴˴- ˴6 ̨̙ ̜̒́̓̅́ ς- ̎́̔ ́̒  ɉρυȟσ ϷɊȟ  ̜́̎ ̓́̌ ́̎Ȣ ςπρτ ̜̜̇̌ 
̒ ̓ ̨̂̆̈̎ ̜́̌̅̎ ́̌̔ ̍́ ̜̒́̓̎̅́ ̜̇́̒́̌̎ ́̎ 

̠̜̍́̍̍̏̄̑́̉̌̕ ̓̆̋̒̆̑̔̅̆̎ υυπψφ  ̨̨̊̆̌̋̒ ̜̇̏̒̐́̑̌ 
̓ ̑̅̆ ̓̋̆̎Ȣ ˛̜̎  ̨̨̙̎̅̆ χφ ́̅̍̅́ ̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ 
̜̏̊̌ ́̎Ȣ ˞̜́̓ ́ ̂ ̨̌̐ ̜̜́̑́̒̓̑́̓̎ ̂̏̌̒́  ˴-̨̙ ̜̒́̓̅́ χ - 
̊̆̌ ɉωȟσϷɊȟ ˴˴- ̜̒́̓̅́ ςψ- ̊̆̌ ɉσφȟωϷɊȟ ˴˴˴- ̜̒́̓̅́ σχ ̊̆̌ 
ɉτψȟχ  ϷɊȟ ˴6 ̜̒́̓̅́ τ ̊̆̌ ɉυȟσϷɊ ̨́̓̆̑̌ ̨̨̒̋ ̜̅̉́̄̎̏̈ 
̜̜̏̊̌̅Ȣ ˓̜́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄̎ ̜́̌̅̎ ́̌̔̅́ 

̜̜̎̒́̎́̌ ̓̏̐̓́ ̜ φωτρς ̊̆̌ ̜̇̏̒̐́̑̌ ̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ȟ 
̗̠̜̉̓̏̌̏̄̉̌  ̒̋̑̉̎̉̎̄̓̆̎ ̨̓̓Ȣ  ˟̆̋̒̆̑̔̅̆̎ ̓̋̆̎ ςπ 
̊̆̌̄̆ ̜̇́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̒̄ ̜̜̏̊̌̅Ȣ ˓̨̉ ̋̆̈̅̆̒̋̆̎ 
̜̜̒́̓̎ ̜́̎ ̜̓́̊̓̎ ̂̏̌̒́ ȡ ˴ ̜̒́̓̅́  ̨́̓̆̑̌ ̨̨̒̋ 
̜́̎ ̜̓́̌̎̂́ ́̎Ȣ ˴˴ ̜̒́̓̅́ ψ- ̊̆̌ȟ ɉφπȟπϷɊȟ  ˴˴˴-˴6 ρς- ̊̆̌ 
ɉσπȟπϷɊȢ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̨̒̄̎ ̆̑̓̆ ̜́̎ ̓́̔ ̍́ ̜̒́̓̎ ̅́ȟ 
̜̜̎̒́̎́̌ ̓̏̐̓́ ̜  ρρςσω ́̅́̍ ̜̇̏̒̐́̑̌ ̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ 
̓̋̆̎Ȣ ː̝̆̍̏̋̔̌̓-̓̆̒̓ ̏  ̂̏̌ ́̎ ψσχ ɀ  ́̅́̍Ȣ ˛̜̎  ̨̨̙̎̆̎ 
̠̋̏̌̏̎̏̒̋̏̐̉ ̨̨̅̒̍̆̎ ̜̅̉́̄̎̏̈̅ ̅ ̌̆̌̅̆̔ ̜̜̂́̑̒̎̅́ υχυ  
́̅́̍ ̓̆̋̒̆̑̔̅̆̎ ̓̋̆̎Ȣ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌  ̜̑́̄ ρχ  ́̅́̍ ̅́ 
̜́̎ ̜̓́̌̅Ȣ ˞̜́̓ ́ ̂ ̨̌̐ ̜̜́̑́̒̓̑́̓̎ ̂̏̌̒́  ˴-̨̙ ̜̒́̓̅́ 
8 - ̎́̔ ́̒ ɉτχȟπϷɊȟ ˴˴- ̜̒́̓̅́ ψ- ̎́̔ ́̒ ɉτχȟπϷɊȟ ˴˴˴- ˴6 ̜̒́̓̅́ 
ρ ̎́̔ ́̒ ́ ɉφȟπ ϷɊȟ ̨́̓̆̑̌ ̨ ̨̒̋ ̜̅̉́̄̎̏̈ ̜̜̏̊̌̅Ȣ  

 
˗̆̒̓̆ 1 - 2011-ςπρτ ̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ ̜ ̒̋̑̉̎̉̎̄ ̓̆̋̒̆̑̔ ̨̨̅̒̍̆̎ ̜́̎ ̓́̌ ́̎ ̨́̓̆̑̌ ̨̨̒̋ ̜̜́̔̑̔̌́̑̎  ̎́ ̜̓ ̋ ̨̨̙̑̒̆̓̋ 
̇ ̎̆ ̜̒́̓ ̜́̑́̌  ̜́̎ ̓́̌̔ ̨̨̨̇̉̌̄ 

 
˓̏ ̜́̑ ̅́ ̈̆̑̅̆̌̆̎̄̆̎ ̍ ̨̌̍̆̓̓̆̑̄̆ ́̑́̒́  ̏ ̓ ̒̓ ̋ 
́̈́ ̒̓́̎ ̜̜̏̂̌̒̎̅́ ςπρρ-ςπρτ ̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ 

̇ ̨̨̑̄̈̌̄̆̎ ̏̎̋̏̒̋̑̉̎̉̎̄ȟ ̠ ̎̉ ̨́̓̆̑̌ ̨̨̨̒̋̓ ́̌ ̙́ ̜ 
̜̜̒́̓̒̎̅́ ̜́̎ ̜̜̓́̌̎̔ ̓ ̍̆̎ ̅̆ ̄̆̊̅̆ ̇ ̨̑̐ ̇́̓ ̜́̎̎ 
̋ ̨̑̐ ̜̜̏̓̑̍̈Ȣ ̑ ̜̇̌̅́ ̇̏̒̐́̑̌́̎ ́̎ ̜̜̎̒́̎́̌ ̓̏̐̓́ ̜ 
̓ ̑ ̜̜̎̅́̑̅  ̨̨̍̎̅̆̓̓ ̓ ̑̅̆ ̓̆̋̒̆̑̔̅̆̎ ̨̨̓̔̎  ̜̜̐́̊̈ 
̜̜̏̑̎̅́̌̔ ̜́̎ ̜̜̓́̌̎̐ ̜̏̓̑ȟ ̨̂̑́ ȟ  ̨́̓̆̑̌ ̨̨̒̋ 

̜̜́̔̑̔̎  ˴-˴˴ ̜̜̒́̓̌́̑̎̅́ ̜́̎ ̜̜̓́̌̎̔ ̓ ̍̆̎ ̅̆ ̄̆̊̅̆ȟ 
̨̨̨̒̋̓  ̋ ̐ ̜̜̐́̊̈ ́̒ ̜̎ ́̎ ̇́ ̅́̊̅́ ̜́̎ ̜̜̓́̌̎̐ 
̜̏̓̑ ̜́̎̎̅́ ̂́̊ ́̐ ̜̜̏̓̑̍̈Ȣ ˎ́̊ ̜́̌̍́̊̓̎ ̍ ̨̒̆̌̆̌̆̑̅  
̨̨̂̑ ρȢ̋̆̒̓̆̅̆ ̋ ̨̑̒̆̓̌̄̆̎ ̋ ̨̙̑̒̆̓̋̓̆̑̄̆ ̍ ̎ ̂̆̑̒̆̋ 
̇̏̒̐́̑̌́̎ ́̎ ̓̆̋̒̆̑̔̅̆̎ ̓̋̆̎ ̓ ̑ ̜̎̅́̑ ̨̨̙̎̅̆ ̜́̔̐ 
̜̓̏̐̓́̑̎́ ̨̋̑̄̆̎ ̓ ̑ ̜̎̅́̑ ́̌̅́ ̜ ̔́ ̜̓̓́̑̅́ 
̂́ ̜̜̌́̔̒̈ ̜́̌̐ ̟̏̅́Ȣ 

˞̋̑̉̎̉
̨̎̄̓  
̓ ̨̑̌̆̑  

2011   

˓̜́̌̐ 
̇̏̒̐́̑
̌́̎ ́̎

 ̜
- 

˓̏̒̐
́̑̌́̎
́̎̎́
̎ 
̓̋̆̎

 ̨

 ̜́̔̐ 
̜̓̏̐̓́̑̎  

̑́ ́̎ ̒́̎ 
- 

̨́̓̆̑̌ ̨̨̒̋ 
̜́̎ ̓́̌ ́̎̅́̑ 
̜̒́̎ 

 ˴ ˴˴ ˴˴˴-˴6 

ˍ̂̒Ȣ̋ ̑ % ˍ̂̒Ȣ̋
 ̑

% ˍ̂̒Ȣ
̋ ̑ 

% ˍ̂̒Ȣ
̋ ̑ 

% 

˞ ̓ ̨̂̆̈ 
̜̑́̄ 

58997 57323 
 

97,2 5982 71 24,7 3 4,2 60 84,5 8 11,3 

˓̜́̓̑ 
̜̍̏̊̎ 
̜̑́̄ 

83872 80836 
 

96,4 6698 40 27,5 1 2,5 31 77,5 8 20,0 

˟̨̋ ̨̙̆̋ 
̜̑́̄ 

- - - - - - - - - - - - 

  2012 - 
˞ ̓ ̨̂̆̈ 
̜̑́̄ 

61897 62360 100,
7 

6133 71 28,4 6 8,4 59 83,6 6 8,4 

˓̜́̓̑ 
̜̍̏̊̎ 
̜̑́̄ 

93775 86555 92,3 6244 38 25,3 1 2,6 29 76,3 8 21,1 

˟̨̋ ̨̙̆̋ 
̜̑́̄ 

144117 14413
7 

100 273 4 3,05 - - 3 75 1 25 

  2013  
˞ ̓ ̨̂̆̈ 
̜̑́̄ 

57517 56993 99,1 5611 59 19,2 5 8,5 48 81,4 6 10,1 

˓̜́̓̑ 
̜̍̏̊̎ 
̜̑́̄ 

84108 84108 100 5370 33 22,0 6 18,1 26 78,7 1 3,0 

˟̨̋ ̨̙̆̋ 
̜̑́̄ 

104317 10580
7 

101,
4 

524 13 9,0 1 7,6 10 76,9 2 15,3 

  2014  
˞ ̓ ̨̂̆̈ 
̜̑́̄ 

55086 55086 100 7911 76 21,1 4 5,2 66 86,8 6 7
,
8 

˓̜́̓̑ 
̜̍̏̊̎ 
̜̑́̄ 

69412 69412 100 3816 20 11,4 9 45,0 10 50,0 1 5
,
0 

˟̨̋ ̨̙̆̋ 
̜̑́̄ 

112398 11239
8 

100 837 17 7,9 4 23,5 12 70,5 1 5
,
8 



 
 

139 

 
 

˞̔̑̆̓ ρ -  ̨ ˛  ςπρρ-ςπρτ̇̇Ȣ ̨̒̋̑̉̎̉̄̓̋ ̓̆̋̒̆̑̔ ̎ ̨̓̉̇̆̌̆̑ 
 
2011-ςπρτ  ̜̇̌̅́̑  ̨̨̙̎̅̆ ̒̋̑̉̎̉̎̄ ̓ ̨̨̒̌ ̜̙̂̏̊̎́ 
̜́̎ ̜̓́̌̎ ́̎ ̜̇́̌̐ ̍ ̨̌̍̆̓̓̆̑̄̆ ̓̏ ̓́̌̒́  ρȢ ˞̔̑̆̓Ȣ  ˞ ̓ 
̨̂̆̈ ̨́̓̆̑̌ ̨̨̨̨̒̄̎   ̆̑̓̆ ̜́̎ ̜̜̓́̌̎̔ ̜̇̌̅́̎ ̜̇̌ ́ 
̇́ ̒́̑̔̅́ ̨̅̆̄̆̎̍̆̎ȟ ̇ ̒̐́̑ ́ ̒́̊ ̓ ̑ ̜̜̎̅́̑̅   
̓̆ ̋̒̆̑̔̅̆̎ ̓̔ ̅̆ ̨̄̆̊ ̓ ̍̆̎Ȣ ˓̜́̓̑ ̜̍̏̊̎ ̨́̓̆̑̌ ̨̨̨̨̒̄̎  
̜́̎ ̜̜̓́̌̎̔ ̨̂̑ ̅̆ ̄̆̊̅̆ ̅̆̒̆̋ ̜̂̏̌́̅ȟ ̂ ̌̅́ ́̒́ 
̜̔́̎̓́̓̎ ̇́ ̅́̊ ̆̍̆̒Ȣ ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ ̨̨̨̨̒̄̎  

̜́̎ ̜̓́̌̎̔ ̅̆ ̨̄̆̊ ̓̆ ̓ ̍̆̎ ̋ ̨̙̑̒̆̓̋̓̆̑̄̆ ̉̆Ȣ  
˟ ̇ ̜̑̍ȡ ˓̏ ̜́̑ ̅́ ̈̆̑̅̆̌̆̎̄̆̎ ̍ ̨̌̍̆̓̓̆̑̄̆ ́̑́̒́ 
̏ ̓ ̒̓ ̋ ́̈́ ̒̓́̎ ̜̜̏̂̌̒̎̅́ ςπρρ-ςπρτ ̜̇̌̅́̑ 
̜́̑́̌ ̜̎̅́ ̇ ̨̨̑̄̈̌̄̆̎ ̏̎̋̏̒̋̑̉̎̉̎̄ȟ ̠ ̎̉ ̨́̓̆̑̌ ̨̨̨̒̋̓ 
́̌ ̙́ ̜ ̜̜̒́̓̒̎̅́ ̜́̎ ̜̜̓́̌̎̔ ̓ ̍̆̎ ̅̆ ̄̆̊̅̆ ̇ ̨̑̐ 
̇́̓ ̜́̎̎ ̋ ̨̑̐ ̜̜̏̓̑̍̈Ȣ ̑ ̜̇̌̅́ ̇̏̒̐́̑̌́̎ ́̎ 
̜̜̎̒́̎́̌ ̓̏̐̓́ ̜ ̓ ̑ ̜̜̎̅́̑̅  ̨̨̍̎̅̆̓̓ ̓ ̑̅̆ 
̓̆̋̒̆̑̔̅̆̎ ̨̨̓̔̎  ̜̓̏̌  ̜̐́̊̈ ̜̜̏̑̎̅́̌̔ ̜́̎ ̜̜̓́̌̎̐ 
̜̏̓̑ȟ ̨̅̆̄̆̎̍̆̎ȟ ̨́̓̆̑̌ ̨̨̒̋ ̜̜́̔̑̔̎  ˴-˴˴ ̜̜̒́̓̌́̑̎̅́ 
̜́̎ ̜̜̓́̌̎̔ ̓ ̍̆̎ ̅̆ ̄̆̊̅̆ȟ ˎ ̌ ̒̋̑̉̎̉̎̄ ̓̆̋̒̆̑̔ 
̨̨̨̅̒̎  ̜̜̒́̐́̒̎  ̓ ̍̆̎ ̇ ̜̑̔̎̆ ̜̜̂́̊̌́̎̒̓ ̙̜ ́̑Ȣ 
˴̨̨̒̋̓  ̋ ̐ ̜̜̐́̊̈ ́̒ ̜̎ ́̎ ̇́ ̅́̊̅́ ̜́̎ ̜̜̓́̌̎̐ 
̜̏̓̑ ̜́̎̎̅́ ̂́̊ ̜̜́̔̍̈ ́ ̜̂̏̌́̅Ȣ  ˟̨̋ ̨̙̆̋ ̨́̓̆̑̌ 
̨̨̨̨̒̄̎  ̜́̎ ̜̜̓́̌̎̔ ̓̆ ̓ ̍̆̎ ̋ ̨̙̑̒̆̓̋̓̆̑̄̆ ̉̆Ȣ  
ˎ́̊ ̜́̌̍́̊̓̎ ̍ ̨̒̆̌̆̌̆̑̅  ̨̨̂̑ ̇̏̒̐́̑̌́̎ ́̎ ̓̆̋̒̆̑̔̅̆̎ 
̓̋̆̎ ̓ ̑ ̜̎̅́̑ ̨̨̙̎̅̆ ̜́̔̐ ̜̓̏̐̓́̑̎́ ̨̋̑̄̆̎ ̓ ̑ ̜̎̅́̑ 

́̌̅́ ̜ ̔́ ̜̓̓́̑̅́ ̂́ ̜̜̌́̔̒̈ ̜́̌̐ ̟̏̅́Ȣ ˑ̨̆̄̆̎̍̆̎, 
̨̋̍̆̓̓  ̠̏̎̋̏̌̏̄̉ ̜̒́̌́̒̎́̎ ̗̜̍̆̅̉̉̎́̌  ̜̜̊̍̅́̒̓̑̔ 

̜̓́̑́̐̎́̎ ̋ ̨̨̑̒̆̓̌̐ ̇́̓ ́̎ ̨̒-̙́̑́̌́̑ ̨̨̨̇̆̓̋̌̋̓ ́̌́̊̅́ȟ 
̨́̓̆̑̌ ̨̨̒̋ ̜́̔̑̔̌́̑̎́̎ ̨̌̍-̨̇̆̓̍ȟ ̙́̔̑̔́ ̜̅ ȟ 

̓ ̑ ̜̎̅́̑ ̜́̑́̒̎̅́ ̜ ̍ ̨̄̆̅̆̋̓̋ ̌̆̅̆ ̂̏̌̒́ ̨̍̆̍̌̆̋̆̓̓̋ 
̍̆̍́̑́̎̅̔̍̎́̎ ̇̏ ̜́̑Ȣ ˍ̌ ̒̋̑̉̎̉̎̄ ̓̆̋̒̆̑̔ 
̇ ̜̜̍̒̓́̑̎̅́ ́̌̅́ ̈̆̑̓̓̆̔̄̆ ̜̜̒̎́̓̎ ̂́ ̜̓̓́̑ȡ 
̓ ̑ ̜̎̅́̑ ̜̓́̑́̐̎́̎ ̏̎̋̏̒̋̑̉̎̉̎̄ ̜̓̔̑́̌ ̨̨̂̌̔ȟ 
̏̎̋̏̒̋̑̉̎̉̎̄  ̓̆̋̒̆̑̔ ̨̨̨̅̒̎  ̇ ̨̨̑̄̈̌̔ ̜̒́̐́̒ȟ 
̇̏̒̐́̑̌́̎ ́̎ ̜̓̆̋̒̆̑̔̅  ̜̓̏̌ ȟ ̜̒́̐́̌ ̜̜̏̑̎̅́̌̔Ȣ   
̜̜̒̎̒ȡ ρȢ ̨́̓̆̑̌ ̨̨̒̋ ̜́̔̑̔̎ ̆̑̓̆ ̜́̎ ̓́̔ ̍́ ̜̒́̓̎̅́ 

̇ ̨̨̨̑̄̈̌̐ ̇́̓ ́̎ ̒̋̑̉̎̉̄ ̂́ ̜̜̅́̑̌́̍́̒̎  ̋ ̨̨̈̑̄ 
̓́ ̅́ ̜ ̇ ̨̨̑̄̈̌̔ ̜̒́̐́̒ȟ  
ςȢˠ̨̘́̒̋̆̌̋ ̓̆̑́̐̆̃̓̆̑̍̆̎ ̏̎̋̏̌̏̄ ̅ ̨̨̑̄̆̑̌̆̑̅  
̏̎̋̏̒̋̑̉̎̉̎̄ ̇ ̨̊̆̒ ̜̙̂̏̊̎́ ̙̜́̎́̌ ̜̓ ̨̨̨̨̂̌̋̓̌̋ 
̅̆ ̨̄̆̊̎ ̜́̎ ̓́̔ȟ ̜̏̒ ̒́̌́ ̜̙̂̏̊̎́ ̅ ̨̨̑̄̆̑̌̆̑̅  
̜̜̜̒̎̒̓́̑̎ ̈̆̑̅̆̌̆̔Ȣ 

σȢ˟ ̑ ̜̎̅́̑ ̜̓́̑́̐̎́̎ ̏̎̋̏̒̋̑̉̎̉̎̄ ̓̆̋̒̆̑̔ ̨̨̅̒ ̜̓̔̑́̌ 
́̎̅́̊ ̅̆ ̄̆̊̅̆ ̨̨̂̌̔Ȣ 

τȢ˛̎̋̏̒̋̑̉̎̉̎̄  ̓̆̋̒̆̑̔ ̨̨̨̅̒̎  ̇ ̨̨̑̄̈̌̔ ̜̒́̐́̒ȟ 
̇̏̒̐́̑̌́̎ ́̎ ̜̓̆̋̒̆̑̔̅  ̜̓̏̌ ȟ ̜̒́̐́̌ ̜̜̏̑̎̅́̌̔̎ 
̜́̎ ̓́̔Ȣ 

 
 

 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟˴˔˴˙˴ 
1 ˎ̙̔̌̆̏̃ ˙ȢˍȢȟ ˛̑̍́̎̏̃ ˚Ȣ˗Ȣȟ ˑ́̔̑̆̎̏̃ ˎȢˎȢȟ ˟́̌̄́̓̂̆̋ ˍȢ˙Ȣȟ ˓̜́̋̒̂̆̑̄̆̎̏̃ ˍȢ˙Ȣ ˟̗̆̎̅̆̎̉̉ ̒̍̆̑̓̎̏̒̓̉ ̠̎́̒̆̌̆̎̉ ˫̇̎̏-
˗̖́̈́̒̓́̎̒̋̏̊ ̏̂̌́̒̓̉ ̏̓ ̘̖̏̎̋̏̌̏̄̉̆̒̋̉ ̈́ ̂̏̌̆̃́̎̉̊. // ˓̔̑̎́̌ ˗̖́̈́̒̋̏̄̏ ˚˕˕ ̏̎̋̏̌̏̄̉̉ ̉ ̑́̅̉̏̌̏̄̉̉. ɀ 2014.ɀΟςȢ-˞Ȣχ-
10  

2 ˝̖̜́̐̂̆̋̏̃ ˟Ȣ˗Ȣȟ ˎ́̈́̑̂̆̋ ˓ȢˎȢȟ ː̜̏̑̆̍̋̉̎́ ˙ȢˏȢȟ ˗̜̜̑̋̂́̆̃́ ˞Ȣ˞Ȣ ˪̝̆̋̓̉̃̎̏̒̓̕̕ ̜̖̒̋̑̉̎̉̎̄̏̃ ̏̂̒̌̆̅̏̃́̎̉̊ ̠̎́̒̆̌̆̎̉ 
ˏ̘̏̒̓̏̎̏-˗̖́̈́̒̓́̎̒̋̏̊ ̏̂̌́̒̓̉ ̖̑́̍̋́ ̠̑̆̏̑̍̉̑̏̃́̎̉̕ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̑̆̒̐̔̂̌̉̋̉ ̖̋́̈́̒̓́̎ ̐̏ ̐̑̏̄̑́̍̍̆ Ⱥ ˞̜́̌́̍́̓̓ 
̖́̈́̒̓́̎Ȼ ˚́̔̋́ ̉ ̖̈̅̑́̃̏̏̑́̎̆̎̉̆ ̘̜̎́̔̎̊ ̘̐̑́̋̓̉̆̒̋̉ ̇̔̑̎́̌Ȣ-2014.-ΟυȢ-˞Ȣρσ-14-15. 

3 ˍ̂̉̒́̓̏̃ ˢȢˍȢȟȢˎ́̌̓́̂̆̋̏̃ ˚Ȣ˟ȟ ˚̜́̒̑̓̅̉̎̏̃́ ˚Ȣ˫Ȣ ˜̜̑̏̂̌̆̍ ̉ ̜̐̆̑̒̐̆̋̓̉̃ ̗̏̑̄́̎̉̈́̉̉ ̑́̎̎̆̊ ̅̉́̄̎̏̒̓̉̋̉ 
̘̜̖̈̌̏̋́̆̒̓̃̆̎̎̎̏̃̏̏̂̑́̈̏̃́̎̉̊ ̃  ˗̖́̈́̒̓́̎̆ // ˓̔̑̎́̌ ˗̖́̈́̒̋̏̄̏ ˚˕˕ ̏̎̋̏̌̏̄̉̉ ̉ ̑́̅̉̏̌̏̄̉̉. ɀ2014.- ΟςȢ-˞Ȣρσ-14. 

4 ː̠̏̒̔̅́̑̒̓̃̆̎̎́ ̐̑̏̄̑́̍̍́ ̠̑́̈̃̉̓̉ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ Ⱥ˞̜́̌́̍́̓̓ ́̈́ ̒̓́̎Ȼ ̎́ ςπρρ-ςπρυ ̜̄̏̅Ȣ 
5 ˗́̈́̋̒̓́̎ ˝̜̆̒̐̔̂̌̉̋́̒ ̠̜̏̎̋̏̌̏̄̉̌  ̨̨̜̈̍̆̓̎  ςπρς ̜̜̇̌̅  ̨̨̙̋̏̑̒̆̓̋̓̆̑ ɉ̜̒̓́̓̉̒̓̉̋́̌  ̍ ̨̌̍̆̓̓̆̑ɊȢ ́̈́ ̜̓  
̠̏̎̋̏̌̏̄̉ ̇ ̎̆ ̠̑́̅̉̏̌̏̄̉ ̜̜̌̍̉-̈̆̑̓̓̆̔ ̜̉̎̒̓̉̓̔̓Ȣ ɀ 2013.-˞Ȣρωɀ 30 ɀ38. 

6 ˗́̈́̋̒̓́̎ ˝̜̆̒̐̔̂̌̉̋́̒ ̠̜̏̎̋̏̌̏̄̉̌  ̨̨̜̈̍̆̓̎  ςπρτ ̜̜̇̌̅  ̨̨̙̋̏̑̒̆̓̋̓̆̑ ɉ̜̒̓́̓̉̒̓̉̋́̌  ̍ ̨̌̍̆̓̓̆̑ɊȢ ́̈́ ̜̓  
̠̏̎̋̏̌̏̄̉ ̇ ̎̆ ̠̑́̅̉̏̌̏̄̉ ̜̜̌̍̉-̈̆̑̓̓̆̔ ̜̉̎̒̓̉̓̔̓Ȣ ɀ 2014.ɀ˞ Ȣρπɀ 250 ɀ40. 

7 Jacques Ferlay, Hai-Rim Shin, Freddie Bray, David Forman, Colin Mathers, Donald Maxwell Parkin.  Estimates of worldwide burden of 
cancer in 2008.  International Journal of Cancer.- 2010.-ΟρςȢ-˝Ȣ ςψωσɀ2917. 

8 ˜̑̉̋́̈ ˙̉̎̉̒̓̑́ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ ̏̓ ρφ ̍́̑̓́ ςπρρ ̄̏̅́ Ο ρτυ  ˛ ̃̎̆̒̆̎̉̉ ̉̈̍̆̎̆̎̉̊ ̃ ̐̑̉̋́̈ ̉Ȣ̏Ȣ 
˙̉̎̉̒̓̑́ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ ̏̓ ρπ ̠̠̎̏̂̑ ςππω ̄̏̅́ Ο φψυ  Ⱥ˛̂ ̔̓̃̆̑̇̅̆̎̉̉ ˜̑́̃̉̌ ̠̐̑̏̃̆̅̆̎̉ 
̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̗̖̍̆̅̉̉̎̒̋̉ ̏̒̍̏̓̑̏̃ ̗̜̖̆̌̆̃ ̄̑̔̐̐ ̠̎́̒̆̌̆̎̉ȻȢ 
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˗Ȣ˚ ˟ˍ˓˕ˎˍ˒ˏˍȢ, ˚Ȣ˞Ȣ ˓ˍ˚ˍˎˍ˒ˏȟ , ˝Ȣ˗˒˝˕˙˛ˏȟ ̇ ȢˍȢˎˠ˘˒˥˛ˏ 
˙̜̆̇̅̔̎́̑̏̅̎̊  ˗̖́̈́̒̋̏-˟̗̔̑̆̓̒̋̉̊  ˠ̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˢȢˍȢ ˬ̒̒́̃̉ 

 
˞̨ ˞˟˛ˬ˚˕˒ ˞˗˝˕˚˕˚ːˍ ˛˚˗˛˘˛ː˕ˤ˒˞˗˕ˢ ˔ˍˎ˛˘˒ˏˍ˚˕˖ ˞˝˒ˑ˕ ˚ˍ˞˒˘˒˚˕ˬ  

ˏ ˫˓˚˛-˗ˍ˔ˍˢ˞˟ˍ˚˞˗˛˖ ˛ˎ˘ˍ˞˟˕ 
 
˝̟̆̈̍̆:  ̝̃̒̓́̓̆ ̘̜̉̈̔̆̎ ̜̅́̎̎̆ ̜̖̒̋̑̉̎̉̎̄̏̃ ̏̂̒̌̆̅̏̃́̎̉̊ ̠̎́̒̆̌̆̎̉ ˫̇̎̏-̖̋́̈́̒̓́̎̒̋̏̊ ̏̂̌́̒̓̉ ̃ ςπρρ-ςπρτ ̜̄̏̅ ̒ ̗̟̆̌ 
̑́̎̎̆̄̏ ̜̠̠̃̃̌̆̎̉ ̑́̋́ ̙̆̊̋̉ ̍́̓̋̉ȟ ̘̍̏̌̏̎̏̊ ̜̇̆̌̆̈ȟ ̠̐̑̍̏̊ ̙̋̉̋̉Ȣ ˏ ̖̏̅̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̜̂̌̏ ̜̠̃̃̌̆̎̏  ̝̎́̒̋̏̌̋̏ 
̜̃̐̏̌̎̆̎̏ ̜̈́̐̌́̎̉̑̏̃́̎ ̏̒̍̏̓̑ ̑́̎̎̆̆ ̜̠̃̃̌̆̎̉̆ ̘̜̖̈̌̏̋́̆̒̓̃̆̎̎ ̈́̂̏̌̆̃́̎̉̊ ̉ ̃ ̋́̋̏̍ ̔̑̏̃̎̆ ̜̠̠̠̃̃̌̆̓̒ )-)) ̒̓́̅̉̉ 
̘̖̏̎̋̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊Ȣ  
ˏ ̘̋́̆̒̓̃̆ ̍́̓̆̑̉́̌́ ̠̉̒̒̌̆̅̏̃́̎̉ ̝̜̉̒̐̏̌̈̏̃́̎ ̘̒̓́̓̉̒̓̉̆̒̋̉̆ ̜̅́̎̎̆ ˫̇̎-̖̏̋́̈́̒̓́̎̒̋̏̄̏ ̏̂̌́̒̓̎̏̄̏ ̘̏̎̋̏̌̏̄̉̆̒̋̏̄̏ 
̅̉̒̐́̎̒̆̑́ȟ ̜̍́̓̆̑̉́̌ ́̄̆̎̓̒̓̃́ ̐̏ ̒̓́̓̉̒̓̉̋̆ ˝˗Ȣ ˒̜̇̆̄̏̅̎̊ ́̎́̌̉̈ ̘̏̓̆̓̏̃ ̜̖̒̋̑̉̎̉̎̄̏̃ ̟̘̈́̋̌̆̎̉̊ȟ ̜̄̏̅̏̃̆ ̘̏̓̆̓́ ̉ 
̟̘̈́̋̌̆̎̉̆ ̠̔̐̑́̃̌̆̎̉ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ˫̇̎̏-˗̖́̈́̒̓́̎̒̋̏̊ ̏̂̌́̒̓̉ȟ ̈́ ̐̏̒̌̆̅̎̉̊ τ ̄̏̅́Ȣ ˙̜ ̝̉̒̐̏̌̈̏̃́̌̉ ̍̆̅̉̋̏-
̘̒̓́̓̉̒̓̉̆̒̋̉̆ȟ ̗̉̎̏̑̍́̉̏̎̎̏̕-̘́̎́̌̉̓̉̆̒̋̉̊ȟ̜̑̆̓̑̏̒̐̆̋̓̉̃̎̊ȟ ̝̜̒̑́̃̎̉̓̆̌̎̊ȟ ̜̍̆̓̏̅ ̘̌̏̄̉̆̒̋̏̄̏ ́̎́̌̉̈́Ȣ ˗̜́̇̅̊ 
̗̐́̉̆̎̓ ̙̙̐̑̏̆̅̉ ̏̎̋̏̒̋̑̉̎̉̎̄  ̈́ ̐̏̒̌̆̅̎̉̊ τ- ̄ ̏̅́ ̜̂̌̉ ̛̏̂̆̋̓́̍̉ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̒̋̑̉̎̉̎̄ȟ ̗̏̑̄́̎̉̈́̉̉ȟ ̘̈̌̏̋́̆̒̓̃̆̎̎̏̆ ̎̏̃̏̏̂̑́̈̏̃́̎̉̆  
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THE CURRENT STATUS OF CANCER SCREENING AMONG THE POPULATION IN SOUTH KAZAKHSTAN REGION 

 
Resume: In the article, the data screening population of South Kazakhstan region in 2011-2014 with the aim of early detection of cervical 
cancer, breast cancer, rectal cancer. During the study it was revealed how performed a scheduled inspection, early detection of malignant 
diseases in which the level is detected stage I-II cancer. 
 Materials and methods: the study used statistical data of South-Kazakhstan oblast Oncology dispensary, the materials of the statistics Agency 
of Kazakhstan. Annual analysis of reports screening reports, the annual report and the opinion of the office of health of South Kazakhstan 
region, for the last 4 years. We used medico-statistical, analytical,retrospective, comparative, methods of logical analysis. Every patient ask 
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ˍȢ˝Ȣ ˙ˍˢˍ˟˛ˏˍȟ ˝Ȣ˒Ȣ ˟ˠ˘˒ˠ˟ˍ˒ˏˍ, ̆ Ȣ˙Ȣ ˞ˍˑˏ˛˗ˍ˞˛ˏˍȟ ˍȢ˒Ȣ ˙ˠ˞˕˚ˍ  
ː̜̏̒̔̅́̑̒̓̃̆̎̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̄Ȣ ˞̆̍̆̊  

 
˗˘˕˚˕ˤ˒˞˗˕˒ ˝˒˔ˠ˘˩˟ˍ˟˨ ˘˒ˤ˒˚˕ˬ ˎ˛˘˩˚˨ˢ ˞ ̨ ˑ˛˚˟˛ː˒˚˚˨˙ ˛˞˟˒˛˙˕˒˘˕˟˛˙ ˜˝˕ ˕˞˜˛˘˩˔˛ˏˍ˚˕˕ 

˞˟ˠ˜˒˚ˤˍ˟˛˖ ˍ˚˟˕ˎ˕˛˟˕˗˛˟˒˝ˍ˜˕˕ 
 

˛̜̅̏̎̓̏̄̆̎̎̊ ̏̒̓̆̏̍̉̆̌̉̓ ɀ ̘́̒̓̏̆ ̏̒̌̏̇̎̆̎̉̆ ̃ ̘̒̓̏̍́̓̏̌̏̄̉̆̒̋̏̊ ̐̑́̋̓̉̋̆Ȣ ˏ ̠̜̖̎̆̓̇̆̌ ̗̠̖̒̉̓̔́̉ ̉ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ 
̏̒̌̏̇̎̆̎̉̊ ̍̏̄̔̓ ̜̝̂̓ ̜̐̑̉̍̆̎̆̎ ̗̒̓́̉̏̎́̑̏̈ ̟́̍̆́̉̆̚̚ ̖̓̆̎̏̌̏̄̉̉ ̘̠̌̆̆̎̉ȟ ̟̘̟̃̋̌́̉̆̚ ̝̐̆̑̏̑́̌̎̏̆ ̐̑̉̍̆̎̆̎̉̆ 
́̎̓̉̂̉̏̓̉̋̏̃Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ˜̑̏̃̆̒̓̉ ̝̜̒̑́̃̎̉̓̆̌̎̊ ́̎́̌̉̈ ̝̑̆̈̔̌̓́̓̏̃ ̋̏̎̒̆̑̃́̓̉̃̎̏̊ ̓̆̑́̐̉̉ ̝̜̖̂̏̌̎ ̒ ̜̏̒̓̑̍ ̜̏̅̏̎̓̏̄̆̎̎̍ 
̏̒̓̆̏̍̉̆̌̉̓̏̍ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̒̓̔̐̆̎́̓̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ȡ ˛̜̂̒̌̆̅̏̃́̎ όό ̝̜̖̂̏̌̎ ̜̏̒̓̑̍ ̜̏̅̏̎̓̏̄̆̎̎̍ ̏̒̓̆̏̍̉̆̌̉̓̏̍Ȣ ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̐̑̏̃̏̅̉̍̏̊ ̓̆̑́̐̉̉ 
̝̜̂̏̌̎̆ ̜̂̌̉ ̜̑́̒̐̑̆̅̆̌̆̎ ̎́ φ ̜̄̑̔̐̐ ̏̅̉̎́̋̏̃̏̄̏ ̘̉̒̌̆̎̎̏̄̏ ̒̏̒̓́̃́ ɉ̠̏̒̎̏̃̎́ȟ ̃ ̋̏̓̏̑̏̊ ̘̌̆̆̎̉̆ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̒̓̔̐̆̎́̓̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ ̉ ̠̒̑́̃̎̆̎̉ ɀ ̗̒̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̄̏̚ 
̝̐́̑̆̎̓̆̑́̌̎̏̄̏ ̍̆̓̏̅́ ̠̃̃̆̅̆̎̉Ȣ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ȡ˚̆ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̐̏ ̘̋̌̉̎̉̆̒̋̉̍ ̠̐̏̋́̈́̓̆̌̍ȟ ̅̉̎́̍̉̋̆ ̠̠̒̏̒̓̏̎̉ ̂̆̌̏̊ 
̋̑̏̃̉ ɉ̟̘̠̃̋̌́ ̗̜̌̆̊̋̏̉̓́̑̎̊ ̉̎̅̆̋̒ ̗̉̎̓̏̋̒̉̋́̉̉Ɋ ̉ ̗́̄̏̉̓́̑̎̏̄̏̕ ̈̃̆̎́ ̉̍̍̔̎̎̏̊ ̜̒̉̒̓̆̍ ̍̆̇̅̔ ̄̑̔̐̐́̍̉Ȣ ˞̑̏̋̉ 
̜̠̃̈̅̏̑̏̃̌̆̎̉ ̓́̋̇̆ ̜̂̌̉ ̜̏̅̉̎́̋̏̃̍̉ȟ ̠̎̆̒̍̏̓̑ ̎́ ̐̑̏̃̆̅̆̎̉̆ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̘̠̌̆̆̎̉ ̜̄̌́̃̎̍ ̏̂̑́̈̏̍ ̃ ̜̖́̍̂̔̌́̓̏̑̎ 
̠̖̔̒̌̏̃̉Ȣ  
ˏ ̗̆̌̏̍ ̍̏̇̎̏ ̝̒̅̆̌́̓ ̜̃̃̏̅ ̏ ̓̏̍ȟ ̘̓̏ ̝̜̉̒̐̏̌̈̔̆̍̆ ̃ ̖̑́̍̋́ ̗̒̓́̉̏̎́̑̎̏̄̏ ̘̠̌̆̆̎̉ ̉ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̊ 
̗̟̒̓́̉̏̎́̑̏̈́̍̆́̆̊̚̚ ̖̓̆̎̏̌̏̄̉̉ ̖̜̐̏̅̏̅ ̘̋̌̉̎̉̆̒̋̉ ̞̜̋̃̉̃́̌̆̎̓̎Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̏̅ ̜̏̎̓̏̄̆̎̎̊ ̏̒̓̆̏̍̉̆̌̉̓ȟ ́̎̓̉̂̉̏̓̉̋̉ȟ ̘̠̒̓̔̐̆̎́̓́ ̠̓̆̑́̐̉Ȣ 
 
˛̜̅̏̎̓̏̄̆̎̎̊ ̏̒̓̆̏̍̉̆̌̉̓ ɀ ̘́̒̓̏̆ ̏̒̌̏̇̎̆̎̉̆ ̃ 
̘̒̓̏̍́̓̏̌̏̄̉̆̒̋̏̊ ̐̑́̋̓̉̋̆ȟ ̆̄̏ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ 
̅̏̒̓̉̄́̆̓ ρȟτρ ̎́ ρ ̜̓̒Ȣ ̠̎́̒̆̌̆̎̉ ɍφɎȢ ˔́ ̟̘̉̒̋̌̆̎̉̆̍ 
̏̐̆̑́̓̉̃̎̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̗̒̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ 
̐̑̆̅̔̒̍́̓̑̉̃́̆̓ ̐̑̉̍̆̎̆̎̉̆ ̜̄̌́̃̎̍ ̏̂̑́̈̏̍ 
́̎̓̉̂̉̏̓̉̋̏̃ ɍυɎȢ  
ˏ ̠̜̖̎̆̓̇̆̌ ̗̠̖̒̉̓̔́̉ȟ ̜̋̏̓̏̑̆ ̎̆ ̟̓̑̆̂̔̓ ̒̌̏̇̎̏̄̏ 
̏̐̆̑́̓̉̃̎̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̉ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̏̒̌̏̇̎̆̎̉̊ 
̍̏̄̔̓ ̜̝̂̓ ̜̐̑̉̍̆̎̆̎ ̗̟̒̓́̉̏̎́̑̏̈́̍̆́̉̆̚̚ ̖̓̆̎̏̌̏̄̉̉ 
̘̠̌̆̆̎̉Ȣ ˑ̠̌ ̖̉ ̗̑̆́̌̉̈́̉̉ ̝̇̆̌́̓̆̌̎̏ ̝̉̒̐̏̌̈̏̃́̎̉̆ 
̝̜̖̐̆̑̏̑́̌̎ ̐̑̆̐́̑́̓̏̃Ȣ ˛̅̎́̋̏ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ 
̏̎̉ ̎̆ ̟̒̏̈̅́̓ ̘̐̆̑̃̉̎̏̊ ̜̃̒̏̋̏̊ ̗̗̋̏̎̆̎̓̑́̉̉ 
́̎̓̉̂̉̏̓̉̋́ ̃ ̠̖̓̋́̎ ɍςȟψɎȢ ˜̞̏̓̏̍̔ ́̅̆̋̃́̓̎̏̊ 
̠̠̐̑̆̅̒̓́̃̌̆̓̒ ̘̠̒̓̔̐̆̎́̓́ ̞̘̠̍̐̉̑̉̆̒̋́ 
̝̠́̎̓̉̂́̋̓̆̑̉́̌̎́ ̠̓̆̑́̐̉ȟ ̟̘̟̠̃̋̌́́̚ 
̜̋̑́̓̋̏̃̑̆̍̆̎̎̊ ̋̔̑̒ ̝̐́̑̆̎̓̆̑́̌̎̏̄̏ ɉ̃̎̔̓̑̉̃̆̎̎̏̄̏Ɋ 
̠̃̃̆̅̆̎̉ ̐̑̆̐́̑́̓̏̃ ̃ ̗̒̓́̉̏̎́̑̆ ̉ ̟̐̏̒̌̆̅̔̆̆̚ 
̝̉̒̐̏̌̈̏̃́̎̉̆ ̝̜̖̐̆̑̏̑́̌̎ ̏̑̍̕ ̃ ̜̖́̍̂̔̌́̓̏̑̎ 
̠̖̔̒̌̏̃̉Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ˜̑̏̃̆̒̓̉ ̝̜̒̑́̃̎̉̓̆̌̎̊ ́̎́̌̉̈ 
̝̑̆̈̔̌̓́̓̏̃ ̋̏̎̒̆̑̃́̓̉̃̎̏̊ ̓̆̑́̐̉̉ ̝̜̖̂̏̌̎ ̒ ̜̏̒̓̑̍ 
̜̏̅̏̎̓̏̄̆̎̎̍ ̏̒̓̆̏̍̉̆̌̉̓̏̍ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̘̒̓̔̐̆̎́̓̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ȡ 
˛̜̂̒̌̆̅̏̃́̎ ψψ ̝̜̖̂̏̌̎ ̜̏̒̓̑̍ ̜̏̅̏̎̓̏̄̆̎̎̍ 
̏̒̓̆̏̍̉̆̌̉̓̏̍ ̃ ̃̏̈̑́̒̓̆ ̏̓ ςπ ̅̏ υυ ̌̆̓ ɉ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ 
τρȟχϻρȟσ ̄̏̅́Ɋȟ ̃ ̓̏̍ ̘̉̒̌̆ φπ ̘̍̔̇̉̎ ̉ ςψ ̇̆̎̉̎̚Ȣ  
˗̑̉̓̆̑̉̉ ̟̘̠̃̋̌̆̎̉ ̃ ̉̒̒̌̆̅̏̃́̎̉̆ȡ 
- ̗̜̃̆̑̉̉̉̑̏̃́̎̎̊̕ ̅̉́̄̎̏̈ ̏̒̓̑̏̄̏ ̏̅̏̎̓̏̄̆̎̎̏̄̏ 
̏̒̓̆̏̍̉̆̌̉̓́ ̎́ ̍̏̍̆̎̓ ̘̎́́̌́ ̠̉̒̒̌̆̅̏̃́̎̉Ƞ 
- ̘̎́̌̉̉̆ ̉̎̏̑̍̉̑̏̃́̎̎̏̄̏̕ ̠̒̏̄̌́̒̉ ̎́ ̘̔́̒̓̉̆ ̃ 
̉̒̒̌̆̅̏̃́̎̉̉ ̉ ̐̑̏̃̆̅̆̎̉̆ ̘̒̓̔̐̆̎́̓̏̊ 
́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉Ƞ 

˗̑̉̓̆̑̉̉ ̟̘̠̉̒̋̌̆̎̉ȡ 
- ̘̎́̌̉̉̆ ̠̓̇̆̌̏̊ ̟̒̏̐̔̓̒̓̃̔̆̊̚ ̘̒̏̍́̓̉̆̒̋̏̊ ̉̌̉ 
̗̉̎̆̋̉̏̎̎̏̊̕ ̐́̓̏̌̏̄̉̉ ̉̌̉ ̜̖̏̒̓̑ ̗̜̖̉̎̆̋̉̏̎̎̕ 
̈́̂̏̌̆̃́̎̉̊ ɉ̋̑̏̍̆ ̏̒̎̏̃̎̏̄̏Ɋ ̎́ ̍̏̍̆̎̓ ̘̎́́̌́ 
̠̉̒̒̌̆̅̏̃́̎̉Ƞ 
- ̏ ̓̋́̈ ̏̓ ̘̠̔́̒̓̉ ̃ ̉̒̒̌̆̅̏̃́̎̉̉ ̎́ ̟̌̂̏̍ ̞̓́̐̆Ƞ 
- ̐̑̆̋̑́̆̎̉̆̚ ̘̠̌̆̆̎̉ ̅̏ ̙̠̈́̃̆̑̆̎̉ ̈́̐̌́̎̉̑̏̃́̎̎̏̄̏ 
̋̔̑̒́Ƞ 
- ̝̎̆̃̏̈̍̏̇̎̏̒̓ ̜̠̃̐̏̌̎̆̎̉ ̐̏̌̎̏̄̏ ̋̏̍̐̌̆̋̒́ 
̏̂̒̌̆̅̏̃́̎̉̊ȟ ̈́̐̌́̎̉̑̏̃́̎̎̏̄̏ ̃ ̖̑́̍̋́ ̜̑́̂̏̓Ȣ 
ˏ ̠̎́̒̓̏̆̊̚ ̗̐̔̂̌̉̋́̉̉ ̜̏̓̑́̇̆̎ ̝̜̑̆̈̔̌̓́̓ ́̎́̌̉̈́ 
̘̒̌̔́̆̃ ̎̆̏̒̌̏̇̎̆̎̎̏̄̏ ̘̠̓̆̆̎̉ ̠̈́̂̏̌̆̃́̎̉Ȣ 
˙̜̆̓̏̅ ̘̠̌̆̆̎̉ȡ 
ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̐̑̏̃̏̅̉̍̏̊ ̓̆̑́̐̉̉ ̝̜̂̏̌̎̆ ̜̂̌̉ 
̜̑́̒̐̑̆̅̆̌̆̎ ̎́ ς ̜̄̑̔̐̐ ̏̅̉̎́̋̏̃̏̄̏ ̘̉̒̌̆̎̎̏̄̏ ̒̏̒̓́̃́ 
ɉ̠̏̒̎̏̃̎́ȟ ̃ ̋̏̓̏̑̏̊ ̘̌̆̆̎̉̆ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̘̒̓̔̐̆̎́̓̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ ̉ 
̠̒̑́̃̎̆̎̉ ɀ ̗̒̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̐̑̆̉̍̔̆̒̓̃̆̎̎̏̄̏̚ ̝̐́̑̆̎̓̆̑́̌̎̏̄̏ ̍̆̓̏̅́ ̠̃̃̆̅̆̎̉ 
̐̑̆̐́̑́̓̏̃ ̒̏̄̌́̒̎̏ ̃ ̑̏̓̏̋̏̌́̍ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̘̠̌̆̆̎̉ɊȢ  
˝́̒̐̑̆̅̆̌̆̎̉̆ ̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̜̒̌̆̐̍ ̍̆̓̏̅̏̍ ̐̑̉ 
̐̏̒̓̔̐̌̆̎̉̉ ̗̐́̉̆̎̓̏̃ ̃ ̋̌̉̎̉̋̔Ȣ ˘̘̆́̉̆̚ ̘̃̑́̉ 
̠̏̒̔̆̒̓̃̌̌̉̚ ̘̌̆̆̎̉̆ ̜̜̏̓̋̑̓̍ ̍̆̓̏̅̏̍ȟ ̏̅̎́̋̏ ̠̅̌ 
́̎́̌̉̈́ ̝̜̑̆̈̔̌̓́̓ ̠̝̐̑̆̅̏̒̓́̃̌̌̉̒ ̃ ̋̏̅̉̑̏̃́̎̎̏̍ ̃̉̅̆ 
̉ ̠̝̑́̒̐̑̆̅̆̌̌̉̒ ̐̏ ̄̑̔̐̐́̍ ̝̓̏̌̋̏ ̐̑̉ ̙̈́̃̆̑̆̎̉̉ 
̎́̂̏̑́ ̍́̓̆̑̉́̌́Ȣ  
˚̆ ̜̂̌̏ ̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̍̆̇̅̔ ̄̑̔̐̐́̍̉ ̐̏ 
̃̏̈̑́̒̓̔ ̗̐́̉̆̎̓̏̃ȟ ̄̆̎̅̆̑̎̏̍̔ ̟̑́̒̐̑̆̅̆̌̆̎̉ȟ ̠̓̇̆̒̓̉ 
̠̠̒̏̒̓̏̎̉ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ȟ ̜̐̑̏̃̆̅̆̎̎̍ ̜̏̐̆̑́̓̉̃̎̍ 
̙̝̃̍̆́̓̆̌̒̓̃́̍ ɀ ̔̅́̌̆̎̉̆ ̘̐̑̉̉̎̎̏̄̏ ̈̔̂́ȟ ̗̠̒́̎́̉ 
ɉ̗̓́̂̌̉́ ρɊȢ 

 
˟̗́̂̌̉́ ρ ɀ ̋ ̗̠́̎̅̏̍̉̈́̉ ̄̑̔̐̐ ̜̖̏̂̒̌̆̅̏̃́̎̎ 

˜̝̏̋́̈́̓̆̌ ˛̠̒̎̏̃̎́ ̄̑̔̐̐́ ː̑̔̐̐́ ̠̒̑́̃̎̆̎̉ 
ˍ̂̒Ȣ ̘̉̒̌̏ % ˍ̂̒Ȣ ̘̉̒̌̏ % 

ˤ̉̒̌̏ ̜̖̏̂̒̌̆̅̏̃́̎̎ 44 44 
˕̈ ̖̎̉ ̘̍̔̇̉̎ 31 70,5 29 65,9 
̇̆̎̉̎̚ 13 29,5 15 34,1 
ˏ̏̈̑́̒̓ȡ 
20-τπ ̌̆̓ 20 45,5 19 43,2 
41-υυ ̌̆̓ 24 54,5 25 56,8 
˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ τρȟυϻρȟψ τρȟωϻρȟχ 
˚̘́̌̉̉̆ ̟̖̒̏̐̔̓̒̓̃̔̉̚ 
̘̖̒̏̍́̓̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ 7 15,9 5 11,4 
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ˏ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̠̐̑̉̍̆̎̌̉ ̗̆̔̑̏̋̒̉̍̕ ̃̎̔̓̑̉̃̆̎̎̏ ̐̏ 
75π ̍̄ σ ̑́̈́ ̃ ̒̔̓̋̉ ɉ̃ ̠̖̔̒̌̏̃̉ ̗̒̓́̉̏̎́̑́ ɀ σ ̠̅̎Ɋȟ ̅́̌̆̆ 
̓̏̓ ̇̆ ̐̑̆̐́̑́̓ per os ̃  ̅̏̈̉̑̏̃̋̆ υππ ̍̄ ̜̋́̇̅̆ ρς ̘.  
ˏ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̝̉̒̐̏̌̈̏̃́̌̉ ̘̜́̎́̌̏̄̉̎̆ ̜̍̆̓̏̅ 
̘̐́̓̏̄̆̎̆̓̉̆̒̋̏̊ ̉ ̘̒̉̍̐̓̏̍́̓̉̆̒̋̏̊ ̓̆̑́̐̉̉ȟ 
̟̘̟̃̋̌́̉̆̚ ̝̜̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̆ ̜̐̑̆̐́̑́̓ȟ 
̝́̎́̌̄̆̓̉̋̉ȟ ̜̃̉̓́̍̉̎Ȣ 
˙̜̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉ȡ 
- ̘̋̌̉̎̉̆̒̋̉̆ ̜̍̆̓̏̅ ɉ̠̓̆̑̍̏̍̆̓̑̉ȟ ̏̐̑̆̅̆̌̆̎̉̆ 
̜̃̑́̇̆̎̎̏̒̓̉ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ɊȠ 
- ́ ̜̎́̌̉̈ ̋̑̏̃̉ȟ ̟̘̠̃̋̌́ ̏̐̑̆̅̆̌̆̎̉̆ ̗̌̆̊̋̏̉̓́̑̎̏̄̏ 
̉̎̅̆̋̒́ ̗̉̎̓̏̋̒̉̋́̉̉ ̃ ̅̉̎́̍̉̋̆Ƞ 
- ̉ ̒̒̌̆̅̏̃́̎̉̆ ̗́̄̏̉̓́̑̎̏̄̏̕ ̈̃̆̎́ ̜̒̉̒̓̆̍ ̉̍̍̔̎̉̓̆̓́ 
ɉ̝̐̏̋́̈́̓̆̌ ̗́̄̏̉̓̏̈́̕ ɉˡˍːɊȟ ̋́̋ ̝̏̓̎̏̒̉̓̆̌̎̏̆ ̘̉̒̌̏ 
̋̌̆̓̏̋-̗̄̑́̎̔̌̏̉̓̏̃ȟ ́̋̓̉̃̎̏ ̗̟̖́̄̏̉̓̉̑̔̉̕̚ ̘̗̜́̒̓̉ 
̌́̓̆̋̒́Ƞ ̗́̄̏̉̓́̑̎̏̆̕ ̘̉̒̌̏ ɉˡˤɊ ̋́̋ ̘̉̒̌̏ 
̗̜̖́̄̏̉̓̉̑̏̃́̎̎̕ ̘̗́̒̓̉ ̎́ ρ ̋̌̆̓̋̔Ƞ ˡˤρ ɀ ̐ ̏̒̌̆ 
̗̉̎̋̔̂́̉̉ ̒ ̒̔̂̒̓̑́̓̏̍ ̃ ̘̓̆̆̎̉̆ ρ ̘́̒́Ƞ ˡˤς ɀ ̐ ̏̒̌̆ 
̜̏̓̍̃̋̉ ̉ ̟̐̏̒̌̆̅̔̆̊̚ ̗̉̎̋̔̂́̉̉ ̃ ̝̐̉̓́̓̆̌̎̏̊ ̒̑̆̅̆ ̃ 
̘̓̆̆̎̉̆ σ ̘́̒̏̃ ɍτɎɊȢ 
˞̘̓́̓̉̒̓̉̆̒̋̉̆ ̜̍̆̓̏̅ȡ 
˜̑̉ ́̎́̌̉̈̆ ̘̖̋̌̉̎̉̆̒̋̉ ̜̖̅́̎̎ ̝̜̉̒̐̏̌̈̏̃́̎ 
̘̎̆̐́̑́̍̆̓̑̉̆̒̋̉̆ ̜̍̆̓̏̅ ɀ ̃ ̜̖̎̆̈́̃̉̒̉̍ ̜̖̃̂̏̑̋́ ɀ ̐̏ 
̟̋̑̉̓̆̑̉ ˙́̎̎́-ˠ̉̓̎̉ȟ ̃ ̅̉̎́̍̉̋̆ ̟̠̎́̂̌̅̆̎̉ ɀ ̐̏ 
̟̋̑̉̓̆̑̉ ˏ̉̌̋̏̋̒̏̎́Ȣ ˏ ̘̋́̆̒̓̃̆ ̘̄̑́̎̉̎̏̄̏ ̠̋̑̉̓̆̑̉ 
̘̒̓́̓̉̒̓̉̆̒̋̏̊ ̘̈̎́̉̍̏̒̓̉ ̠̅̌ ̠̏̐̑̏̃̆̑̇̆̎̉ ̎̔̌̆̃̏̊ 
̜̄̉̐̏̓̆̈ ̐̑̉̎̉̍́̌̉ ̑ЃπȟπυȢ 
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉. 

ˑ̉̎́̍̉̋́ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̠̠̠̃̌̆̓̒ ̏̅̎̉̍ ̉̈ ̖̃̆̅̔̉̚ 
̘̖̋̌̉̎̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ȟ ̖̟̖́̑́̋̓̆̑̉̈̔̉̚ ̘̓̆̆̎̉̆ 
̄̎̏̊̎̏-̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́Ȣ ˜̑̉ ́̅̆̋̃́̓̎̏̍ ̘̌̆̆̎̉̉ 
̟̠̎́̂̌̅́̆̓̒ ̜̠̂̒̓̑́ ̗̠̎̏̑̍́̌̉̈́̉ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ȟ 
̞̐̏̓̏̍̔ ̜̅́̎̎̊ ̐́̑́̍̆̓̑ ̍̏̇̆̓ ̘̝̠̒̉̓́̓̒ ̏̅̎̉̍ ̉̈ 
̟̘̜̖̋̌̆̃ ̃ ̐̌́̎̆ ̠̏̐̑̆̅̆̌̆̎̉ ̝̑̆̈̔̌̓́̓̉̃̎̏̒̓̉ 
́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉Ȣ ˏ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̝̜̖̂̏̌̎ ̠̐̏̌̎́ 
̎̏ ̗̠̑̍́̌̉̈́̉ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̂̆̈ ̜̙̐̏̃̆̎̉̊ ̃ ̘̓̆̆̎̉̆ 
2-̖ ̒̔̓̏̋ ̟̠̎́̂̌̅̆̎̉ ̠̐̏̅̑̅ ̘̝̏̓̍̆́̌́̒ ̃ ̒̑̆̅̎̆̍ ̎́ 
τȟςϻπȟσ ̒̔̓̏̋Ȣ ˏ ̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉ ̓̏̓ ̇̆ ̝̑̆̈̔̌̓́̓ ̜̂̌ 
̘̐̏̌̔̆̎ ̎́ τȟυϻπȟτ ̒̔̓̏̋ ɉpЄπȟρɊȢ ˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ ̝̙̟̂̏̌̔ 
̝̐̌̏̓̎̏̒̓ ̝̑̆̈̔̌̓́̓̏̃ ̐̏ ̅́̎̎̏̍̔ ̟̐̏̋́̈́̓̆̌ ̃ ̄̑̔̐̐̆ 
̠̒̑́̃̎̆̎̉ ɀ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̃ ̖̅̃̔ ̘̠̖̒̌̔́ ̘̝̏̓̍̆́̌̏̒ 
̜̙̐̏̃̆̎̉̆ ̜̓̆̍̐̆̑́̓̔̑ ̅̏ ̝̒̔̂̆̂̑̉̌̎̏̄̏̕ ̠̔̑̏̃̎ ̎́ φ-7-
̆ ̒̔̓̋̉Ȣ ˟̆̍ ̎̆ ̍̆̎̆̆ȟ ̒̑̏̋̉ ̜̠̃̈̅̏̑̏̃̌̆̎̉ ̔ ̞̖̓̉ 
̗̐́̉̆̎̓̏̃ ̜̙̐̑̆̃́̌̉ ̒̑̆̅̎̉̊ ̝̐̏̋́̈́̓̆̌ ̘̝̎̆̈̎́̉̓̆̌̎̏Ȣ 
ˑ̉̎́̍̉̋́ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ ̓́̋̇̆ ̠̠̠̃̌̆̓̒ ̜̃́̇̎̍ 
̐́̑́̍̆̓̑̏̍ȟ ̖̟́̑́̋̓̆̑̉̈̔̉̍̚ ̄̎̏̊̎̏-̝̜̃̏̒̐́̌̉̓̆̌̎̆ 
̗̜̐̑̏̆̒̒Ȣ ˏ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̐̏̌̎̏̆ ̐̑̆̋̑́̆̎̉̆̚ ̂̏̌̉ 
̜̂̌̏ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎̏ ̎́ σȟψϻπȟς ̒̔̓̏̋ȟ ̃ ̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉ 
ɀ ̎́ σȟφϻπȟς ̒̔̓̏̋Ȣ ˟Ȣ̆Ȣ ̉ ̃ ̅́̎̎̏̍ ̘̒̌̔́̆ ̜̖̒̔̆̒̓̃̆̎̎̚ 
̘̑́̈̌̉̉̊ ̜̠̃̃̌̆̎̏ ̎̆ ̜̂̌̏Ȣ 
ˑ̠̌ ̌́̂̏̑́̓̏̑̎̏̊ ̗̃̆̑̉̉̋́̉̉̕ ̘̖̋̌̉̎̉̆̒̋̉ ̝̑̆̈̔̌̓́̓̏̃ 
̘̠̌̆̆̎̉ ̜̂̌ ̐̑̏̃̆̅̆̎ ́̎́̌̉̈ ̐̏̋́̈́̓̆̌̆̊ ̂̆̌̏̊ ̋̑̏̃̉ ̔ 
̜̖̏̂̒̌̆̅̏̃́̎̎ ̝̜̖̂̏̌̎ȟ ̝̜̑̆̈̔̌̓́̓ ̋̏̓̏̑̏̄̏ 
̜̐̑̆̅̒̓́̃̌̆̎ ̃ ̗̓́̂̌̉̆ ςȢ ˛̠̂̒̌̆̅̏̃́̎̉ ̝̐̑̏̃̏̅̉̌̉̒ ̃ 
̘̎́́̌̆ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̎́ σ-̆ ̉ χ-10-̆ ̒̔̓̋̉ ̃ ̄̑̔̐̐̆ 
̠̒̑́̃̎̆̎̉ ̉ȟ ̃ ̐̏̒̌̆̅̎̆̍ ̘̒̌̔́̆ȟ ̒̓̑̏̄̏ ̎́ ρπ-̆ ̒̔̓̋̉ ̃ 
̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆Ȣ 

 
˟̗́̂̌̉́ ς ɀ ̃ ̏̋́̈́̓̆̌̉ ̋̑̏̃̉ ̔ ̝̜̖̂̏̌̎ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̐̑̏̃̏̅̉̍̏̄̏ ̘̠̌̆̆̎̉ 

˜̝̏̋́̈́̓̆̌ 
˞̑̏̋ ̠̏̂̒̌̆̅̏̃́̎̉ 

̠̏̒̎̏̃̎́ ̄̑̔̐̐́ ̄̑̔̐̐́ ̠̒̑́̃̎̆̎̉ 
1 ̒ ̔̓̋̉ σ ̒̔̓̋̉ ρπ ̒̔̓̋̉ ρ ̒̔̓̋̉ σ ̒̔̓̋̉ 7-ρπ ̒̔̓̋̉ 

˘̗̜̆̊̋̏̉̓ȟ ɕρπ9Ⱦ ̌ ρπȟυϻ 0,9 ψȟςϻ 0,6 χȟρϻ 0,6 ρπȟχϻ 0,9 ψȟσϻ 0,7 χȟπϻ 0,8 
ː̗̜̑́̎̔̌̏̉̓ȟ ɕρπ9Ⱦ ̌ ψȟρϻ 0,7 υȟωϻ 0,5 τȟυϻ 0,3 ψȟςϻ 0,7 φȟρϻ 0,5 τȟφϻ 0,4 
% χχȟρϻ 5,1 χςȟπϻ 6,0 φσȟτϻ 5,3 χφȟφϻ 6,4 χσȟυϻ 4,3 φυȟχϻ 5,5 
̠̜̒̆̄̍̆̎̓̏̅̆̑̎̆ȟ Ϸ ωρȟυϻ 4,1 ψωȟσϻ 4,4 ωρȟτϻ 3,6 ωρȟςϻ 2,5 ψωȟψϻ 3,0 ωςȟσϻ 2,2 
̘̠̜̐́̌̏̋̏̅̆̑̎̆ȟ Ϸ φȟςϻ 1,0 χȟςϻ 1,1 υȟωϻ 0,9 φȟχϻ 0,8 χȟπϻ 0,9 υȟχϻ 0,6 
̟̜̎̆ȟ Ϸ ςȟσϻ 0,6 σȟυϻ 0,6 ςȟχϻ 0,6 ςȟρϻ 0,6 σȟςϻ 0,8 σȟπϻ 0,5 
˘̗̜̉̍̏̉̓̕ȟ ɕρπ9Ⱦ ̌ ςȟσϻ 0,2 ςȟσϻ 0,2 ςȟυϻ 0,2 ςȟςϻ 0,2 ςȟτϻ 0,2 ςȟυϻ 0,2 
% ςρȟωϻ 1,5 ςψȟπϻ 1,8 συȟςϻ 1,8 ςπȟφϻ 1,7 ςψȟωϻ 1,9 συȟχϻ 2,0 
˘˕ ̞ ςȟτϻ 0,2 ςȟπϻ 0,2 πȟχϻ 0,1 ςȟςϻ 0,2 ρȟωϻ 0,2 πȟψϻ 0,1 

 
˗́̋ ̃̉̅̎̏ ̉̈ ̜̖̐̑̆̅̒̓́̃̌̆̎̎ ̜̖̅́̎̎ȟ ̟̝̎́̂̌̅́̌́̒ 
̅̉̎́̍̉̋́ ̋ ̘̙̟̔̌̔̆̎̉ ̐̏̋́̈́̓̆̌̆̊ ̂̆̌̏̊ ̋̑̏̃̉ȟ 
̜̙̠̠̃̑́̇́̃́̒ ̃ ̒̎̉̇̆̎̉̉ ̘̉̒̌́ ̗̌̆̊̋̏̉̓̏̃ȟ ̗̄̑́̎̔̌̏̉̓̏̃ȟ 
̜̙̐̏̃̆̎̉̉ ̅̏̌̉ ̗̌̉̍̏̉̓̏̃̕ ̃ ̘̋̌̆̓̏̎̏̍ ̒̏̒̓́̃̆ ̋̑̏̃̉ 
̐̑̉ ̖̒̏̑́̎̆̎̉̉ ̒̅̃̉̄́ ̗̌̆̊̋̏̉̓́̑̎̏̊ ̜̏̑̍̔̌̕ ̃̌̆̃̏Ȣ 
˛̒̎̏̃ ̎̏̆ ̘̈̎́̆̎̉̆ ̠̅̌ ́̎́̌̉̈́ ̝̑̆̈̔̌̓́̓̏̃ ̉̒̒̌̆̅̏̃́̎̉̊ 
̟̘̠̈́̋̌́̆̓̒ ̃ ̓̏̍ȟ ̘̓̏ ̞̓̉ ̠̉̈̍̆̎̆̎̉ ̖̐̑̏̉̒̏̅̉̌̉ 
̏̅̎̏̃̑̆̍̆̎̎̏ ̃ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̜̖̏̂̒̌̆̅̏̃́̎̎ȟ ̘̐̑̉̆̍ ̎̉ ̃ 
̏̅̉̎ ̉̈ ̒̑̏̋̏̃ ̠̏̂̒̌̆̅̏̃́̎̉ ̎̆ ̜̂̌̏ ̜̖̒̔̆̒̓̃̆̎̎̚ 
̘̑́̈̌̉̉̊ ̍̆̇̅̔ ̠̐̏̋́̈́̓̆̌̍̉Ȣ ˟́̋ȟ ̝̏̓̎̏̒̉̓̆̌̎̏ 

̖̉̒̏̅ ̎̏̄̏ ̠̔̑̏̃̎ ̘̝̏̓̍̆́̌̏̒ ̘̒̓́̓̉̒̓̉̆̒̋̉ ̘̈̎́̉̍̏̆ 
̝̙̔̍̆̎̆̎̉̆ ̘̉̒̌́ ̗̌̆̊̋̏̉̓̏̃ ̎́ σ-̉ ̒̔̓̋̉ ̉ ̃ ̘̋̏̎̆̎̏̊ 
̘̓̏̋̆ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̝̙̔̍̆̎̆̎̉̆ ̟́̂̒̏̌̓̎̏̄̏ ̠̒̏̅̆̑̇́̎̉ 
̗̄̑́̎̔̌̏̉̓̏̃ȟ ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ ̗̌̉̍̏̉̓̏̃̕Ȣ 
˛̅̎̏̃̑̆̍̆̎̎̏ ̐̑̉ ̐̏̒̌̆̅̎̆̍ ̏̂̒̌̆̅̏̃́̎̉̉ ̜̂̌̏ ̜̠̃̃̌̆̎̏ 
̜̃̑́̇ ̆̎̎̏̆ ̝̙̔̍̆̎̆̎̉̉ ˘˕˕ ɉ̎́ χπȟψϷ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ 
̉ φσȟφϷ ̃ ̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉ȟ ̑Ѐπȟππρ ̉ p=0,002 
̒̏̏̓̃̆̓̒̓̃̆̎̎̏ɊȢ 
˜̏̋́̈́̓̆̌̉ ̗́̄̏̉̓́̑̎̏̄̏̕ ̈̃̆̎́ ̜̒̉̒̓̆̍ ̉̍̍̔̎̉̓̆̓́ 
̜̐̑̆̅̒̓́̃̌̆̎ ̃ ̗̓́̂̌̉̆ σȢ 

 
˟̗́̂̌̉́ σ ɀ ̃ ̏̋́̈́̓̆̌̉ ̗́̄̏̉̓́̑̎̏̄̏̕ ̈̃̆̎́ ̜̒̉̒̓̆̍ ̉̍̍̔̎̉̓̆̓́ ̔ ̝̜̖̂̏̌̎ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̐̑̏̃̏̅̉̍̏̄̏ ̘̠̌̆̆̎̉ 

˜̝̏̋́̈́̓̆̌ 
˞̑̏̋ ̠̏̂̒̌̆̅̏̃́̎̉ 

̠̏̒̎̏̃̎́ ̄̑̔̐̐́ ̄̑̔̐̐́ ̠̒̑́̃̎̆̎̉ 
ρ ̒̔̓̋̉ σ ̒̔̓̋̉ ρπ ̒̔̓̋̉ ρ ̒̔̓̋̉ σ ̒̔̓̋̉ 7-ρπ ̒̔̓̋̉ 

ˡˍːȟ Ϸ χφȟτϻ6,4 χυȟςϻ5,1 φυȟψϻ5,5 χχȟρϻ6,4 χτȟωϻ5,8 φσȟςϻ7,0 
ˡˤρȟ ̔Ȣ̆Ȣ χȟχϻ0,6 χȟςϻ0,6 φȟψϻ0,4 χȟυϻ0,6 χȟσϻ0,6 φȟτϻ0,5 
ˡˤςȟ ̔Ȣ̆Ȣ σȟρϻ0,2 ςȟφϻ0,2 ςȟςϻ0,2 σȟςϻ0,3 ςȟυϻ0,1 ςȟσϻ0,2 
ˡˤςȾˡˤρȟ ̔Ȣ̆Ȣ πȟτπϻ 0,03 πȟσφϻ 0,02 πȟσςϻ 0,03 πȟτσϻ 0,03 πȟστϻ 0,03 πȟσφϻ 0,03 

 
˝̝̜̆̈̔̌̓́̓ ́̎́̌̉̈́ ̗́̄̏̉̓́̑̎̏̄̏̕ ̈̃̆̎́ ̜̒̉̒̓̆̍ 
̉̍̍̔̎̉̓̆̓́ ̓́̋̇̆ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̑́̃̆̎̒̓̃̆ 
̘̖̋̌̉̎̉̆̒̋̉ ̝̑̆̈̔̌̓́̓̏̃ ̄̑̔̐̐ ̜̖̏̂̒̌̆̅̏̃́̎̎Ȣ ˗́̋ ̃̉̅̎̏ 
̉̈ ̜̖̅́̎̎ ̃ ̗̓́̂̌̉̆ȟ ̟̝̎́̂̌̅́̌̏̒ ̒̎̉̇̆̎̉̆ ̐̏̋́̈́̓̆̌̆̊ 
̗́̄̏̉̓̏̈́̕ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̃̒̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̒ ̎̆̐̏̌̎̏̊ 
̗̎̏̑̍́̌̉̈́̉̆̊ ̃ ̗̋̏̎̆Ȣ ˟́̋̇̆ ̜̂̌̏ ̘̏̓̍̆̆̎̏ ̝̙̔̍̆̎̆̎̉̆ 
̗́̄̏̉̓́̑̎̏̄̏̕ ̘̉̒̌́ ̐̑̉ ̗́̋̓̉̃́̉̉ ̘̌̉̓̉̆̒̋̏̊ ̗̔̎̋̉̉̕ 
̗́̄̏̉̓̏̃̕ȟ ̘̓̏ ̠̠̠̃̌̆̓̒ ̜̐̏̈̉̓̉̃̎̍ ́̋̓̏̑̏̍̕Ȣ ˚̆ 
̘̏̓̍̆̆̎̏ ̖̎̉̋́̋̉ ̐̑̉̈̎́̋̏̃ ̠̔̄̎̆̓̆̎̉ ̗́̄̏̉̓̏̈́̕ ̈́ ̘̒̆̓ 
̠̐̑̉̍̆̎̆̎̉ ̝̜̖́̎̓̉̂́̋̓̆̑̉́̌̎ ̐̑̆̐́̑́̓̏̃Ȣ 

˕̝̒̐̏̌̈̏̃́̎̉̆ ̅́̎̎̏̊ ̖̓̆̎̏̌̏̄̉̉ ̘̠̌̆̆̎̉ ̐̏̈̃̏̌̉̌̏ 
̝̙̝̔̍̆̎̉̓ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̝̜̖̂̏̌̎ ̃ 
̗̒̓́̉̏̎́̑̆ ̂̏̌̆̆ ̘̆̍ ̃ σ ̑́̈́Ȣ ˏ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̃̒̆ 
̗̜̐́̉̆̎̓ ̜̂̌̉ ̜̜̃̐̉̒́̎ ̎́ σ-̉ ̒̔̓̋̉ ̐̏̒̌̆ ̠̐̏̒̓̔̐̌̆̎̉Ȣ ˏ 
̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉ ̠̠̒̑̆̅̎ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ 
̝̜̖̂̏̌̎ ̃ ̗̒̓́̉̏̎́̑̆ ̒̏̒̓́̃̉̌́ ψȟωϻπȟς ̋̏̊̋̏-̠̅̎ȟ 
̝̠̍̉̎̉̍́̌̎́ ɀ χȟ ̝̠̍́̋̒̉̍́̌̎́ ɀ ρπ ̋̏̊̋̏-̅̎̆̊Ȣ 
˞̠̠̑̆̅̎ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̃̑̆̍̆̎̎̏̊ 
̎̆̓̑̔̅̏̒̐̏̒̏̂̎̏̒̓̉ ̜̂̌́ ̘̐̑́̋̓̉̆̒̋̉ ̘́̎́̌̏̄̉̎̏̊ ̃ ̖̏̂̆̉ 
̖̄̑̔̐̐́Ȣ ˜̗̜́̉̆̎̓ ̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐ ̜̂̌̉ ̜̐̑̉̈̎́̎ 
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̜̑́̂̏̓̏̒̐̏̒̏̂̎̍̉ ̃ ̒̑̆̅̎̆̍ ̎́ ψȟφϻπȟς ̒̔̓̋̉ȟ ̜̄̑̔̐̐ 
̠̒̑́̃̎̆̎̉ ɀ ψȟωϻπȟςȢ 
˔̟̘́̋̌̆̎̉̆. 
˚̉ ̏̅̉̎ ̉̈ ̝̜̖̉̒̐̏̌̈̏̃́̎̎ ̍̆̓̏̅̏̃ ̠̉̒̒̌̆̅̏̃́̎̉ ̎̆ ̅́̌ 
̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̍̆̇̅̔ ̄̑̔̐̐́̍̉Ȣ ˗́̋ ̘̋̌̉̎̉̆̒̋̉̆ 
̐̏̋́̈́̓̆̌̉ ɉ̅̉̎́̍̉̋́ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̉ ̂̏̌̆̃̏̄̏ 
̒̉̎̅̑̏̍́Ɋȟ ̓́̋ ̉ ̜̌́̂̏̑́̓̏̑̎̆ ̃̏ ̖̃̒̆ ̖̓̑̆ ̖̍̏̍̆̎̓́ 
̠̉̒̒̌̆̅̏̃́̎̉ ̜̂̌̉ ̘̜́̎́̌̏̄̉̎̍̉ ̃ ̄̑̔̐̐̆ ̗̒̓́̉̏̎́̑̎̏̄̏ 
̘̠̌̆̆̎̉ ̉ ̠̐̑̉̍̆̎̆̎̉ ̘̒̓̔̐̆̎́̓̏̊ ́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̉ 
̋́̋ ̜̏̒̎̏̃ ̗̟̒̓́̉̏̎́̑̏̈́̍̆́̆̊̚̚ ̖̓̆̎̏̌̏̄̉̉Ȣ ˜̑̉ ̞̓̏̍ 
̘̠̑́̈̌̉̉ ̐̏ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̗̄̏̒̐̉̓́̌̉̈́̉̉ ̒̏̒̓́̃̉̌̉ 
χ ̒̔̓̏̋ ɉσ ̒̔̓̏̋ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̉ ρπ ɀ ̃ ̄̑̔̐̐̆ 
̠̒̑́̃̎̆̎̉Ɋȟ ̘̓̏ ̈́̃̆̅̏̍̏ ̐̏̈̃̏̌̉̌̏ ̝̒̎̉̈̉̓ ̟̏̂̔̚ 
̝̒̓̏̉̍̏̒̓ ̘̠̌̆̆̎̉Ȣ 
˪̘̠̍̐̉̑̉̆̒̋́ ̠́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉ ̅̏ ̠̎́̒̓̏̆̄̏̚ ̃̑̆̍̆̎̉ 
̠̏̒̓́̆̓̒ ̏̒̎̏̃̏̊ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ 

̜̏̅̏̎̓̏̄̆̎̎̍ ̏̒̓̆̏̍̉̆̌̉̓̏̍ ̃ ̠̖̔̒̌̏̃̉ ̘̏̓̆̆̒̓̃̆̎̎̏̄̏ 
̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ɍρȟσɎȢ ˝̝̜̆̈̔̌̓́̓ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ 
̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̃ ̟̐̆̑̃̔ ̘̝̏̆̑̆̅ ̏ ̆̆ ̞̆̋̓̉̃̎̏̒̓̉̕̕ȟ ̎̏ 
̓́̋̇̆ ̏̂ ̏̓̒̔̓̒̓̃̉̉ ̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̒̐̏̒̏̂́ 
̠̐̑̉̍̆̎̆̎̉ ̌̆̋́̑̒̓̃̆̎̎̏̄̏ ̐̑̆̐́̑́̓́ȟ ̘̓̏ ̒̏̃̐́̅́̆̓ ̒ 
̍̎̆̎̉̆̍ ̠̑̅́ ̉̒̒̌̆̅̏̃́̓̆̌̆̊ ɍχȟωɎȢ  
ˑ̑̔̄̉̍ ́̒̐̆̋̓̏̍ ̘̜̖̐̏̌̔̆̎̎ ̝̑̆̈̔̌̓́̓̏̃ ̜̠̏̋́̈̃́̆̓̒ 
̏̓̒̔̓̒̓̃̉̆ ̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̃ ̃̏̈̅̆̊̒̓̃̉̉ 
̐̑̆̐́̑́̓̏̃ ̎́ ̒̉̒̓̆̍̔ ̉̍̍̔̎̉̓̆̓́ȟ ̖̠̏̓ ̍̏̇̎̏ ̜̂̌̏ ̜̂ 
̝̐̑̆̅̐̏̌̏̇̉̓ ̝̙̂̏̌̆̆ ̐̏̅́̃̌̆̎̉̆ ̜̖̉̍̍̔̎̎ ̗̑̆́̋̉̊ 
̗̘̎̆̒̐̆̉̉̆̒̋̏̄̏̕ ̈̃̆̎́ ̐̑̉ ̃̎̔̓̑̉̃̆̎̎̏̍ ̒̐̏̒̏̂̆ 
̃̃̆̅̆̎̉̉ ̐̑̆̐́̑́̓̏̃ ɍρπɎȢ  
ˏ ̗̆̌̏̍ ̍̏̇̎̏ ̝̒̅̆̌́̓ ̜̃̃̏̅ ̏ ̓̏̍ȟ ̘̓̏ ̝̜̉̒̐̏̌̈̔̆̍̆ ̃ 
̖̑́̍̋́ ̗̒̓́̉̏̎́̑̎̏̄̏ ̘̠̌̆̆̎̉ ̉ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̊ 
̗̟̒̓́̉̏̎́̑̏̈́̍̆́̆̊̚̚ ̖̓̆̎̏̌̏̄̉̉ ̖̜̐̏̅̏̅ ̘̋̌̉̎̉̆̒̋̉ 
̞̜̋̃̉̃́̌̆̎̓̎Ȣ 

 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̖̒̓́̏̃́ ˫Ȣ˝Ȣ ˛̂̏̒̎̏̃́̎̉̆ ̋̑̉̓̆̑̉̆̃ ̠̅̌ ̒̓́̎̅́̑̓́ ̠̏̂̒̌̆̅̏̃́̎̉ ̉ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̜̏̅̏̎̓̏̄̆̎̎̍̉ ̝̜̃̏̒̐́̌̉̓̆̌̎̍̉ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̘̟̆̌̒̓̎̏-̗̌̉̆̃̏̊ ̏̂̌́̒̓̉ ̉ ̙̆̉ȡ ́̃̓̏̑̆̕Ȣ ̅̉̒Ȣ ȢȢȢ ̋́̎̅Ȣ ̍̆̅Ȣ ̎́̔̋Ȣ - ˏ ̏̑̏̎̆̇ȟ ςππσȢ - ςσ ̒Ȣ  

2 ˏȢ˞Ȣ ˙̏̉̒̆̆̃́ȟ ˍȢ˕Ȣ ˙̜́̑̓̎̏̃́ȟ ˚ȢˍȢ ˙̖̔̉̎́ ˏ̎̔̓̑̆̎̎̉̆ ̂̏̌̆̈̎̉ Ȣ - ρ ̉̈̅Ȣ - ̇ Ȣȡ ˙̆̅̉́-˜̑̆̒̒ȟ ςπρσȢ - ςςσ ̒Ȣ 
3 ː̠́̊̃̏̑̏̎̒̋́ ˟ȢˏȢ ˛̗̠̐̓̉̍̉̈́̉ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̜̏̅̏̎̓̏̄̆̎̎̍̉ ̌̆̄̍̏̎́̍̉̕ ̘̟̆̌̒̓̎̏-̗̌̉̆̃̏̊ ̏̂̌́̒̓̉ȡ ˍ̃̓̏̑̆̕Ȣ ̅̉̒Ȣ  ȢȢȢ ̅-
̑Ȣ ̍̆̅Ȣ ̎́̔̋Ȣ - ̠ ̑́̒̎̏̅́̑ȟ ςππψȢ - σω ̒Ȣ 

4 ˗̏̒̓ ˒ȢˍȢ #̘̐̑́̃̏̎̉̋ ̐̏ ̘̋̌̉̎̉̆̒̋̉̍ ̜̌́̂̏̑́̓̏̑̎̍ ̍̆̓̏̅́̍ ̠̉̒̒̌̆̅̏̃́̎̉. - ̇ Ȣ: 1975. ɀ ςρχ ̒Ȣ 
5 ˙̔̂́̑́̋̏̃́ ˘Ȣ˚Ȣ ˜̘́̓̏̄̆̎̆̓̉̆̒̋̏̆ ̏̂̏̒̎̏̃́̎̉̆ ̎̏̃̏̄̏ ̖̐̏̅̏̅́ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̜̖̄̎̏̊̎ ̗̐̑̏̆̒̒̏̃ ̘̟̆̌̒̓̎̏-̗̌̉̆̃̏̊ 
̏̂̌́̒̓̉ȡ ˍ̃̓̏̑̆̕Ȣ ˑ ̉̒Ȣ ȢȢȢ ̅ - .̑ ̇ ̆̅Ȣ ̎́̔̋Ȣ ɀ ̠ ̝́̈́̎ȟ ςππψȢ ɀ υπ ̒Ȣ 

6 ˥́̍̂̏̑ ̒̋̉̊ ˏȢ˚Ȣ ˝̗̝̜́̉̏̎́̌̎̆ ̍̏̅̆̌̉ȟ ̜́̌̄̏̑̉̓̍ ̅̉́̄̎̏̒̓̉̋̉ ̉ ́̎́̌̉̈́ ̘̠̌̆̆̎̉ ̏̒̓̑̏̄̏ ̏̅̏̎̓̏̄̆̎̎̏̄̏ ̏̒̓̆̏̍̉̆̌̉̓́ 
̘̟̆̌̒̓̆̊ȡ ́̃̓̏̑̆̕Ȣ ̅̉̒Ȣ ȢȢȢ ̋́̎̅Ȣ ̍̆̅Ȣ ̎́̔̋Ȣ - ̠ ̔̑̒̋ȟ ςπρτȢ ɀ ρψ ̒Ȣ 

7 Flynn TR. What are the antibiotics of choice for odontogenic infections, and how long should the treatment course last? // Oral Maxillofac 
Surg Clin North Am. 2011 Nov;23(4):519-536. 

8 Prasad KC, Prasad SC, Mouli N, Agarwal S. Osteomyelitis in the head and neck // Acta Otolaryngol. 2011 Feb;127(2):194-205. 
9 Sancho-0ÕÃÈÁÄÅÓ -ȟ (ÅÒÒÜÅÚ-Vilas JM, Berini-!ÙÔïÓ ,ȟ 'ÁÙ-Escoda C.Antibiotic prophylaxis to prevent local infection in Oral Surgery: use 

or abuse? // Med Oral Patol Oral Cir Bucal. 2009 Jan 1;14(1):E28-33. 
10 Ubeda C, Pamer EG. Antibiotics, microbiota, and immune defense // Trends Immunol. 2012 Sep;33(9):459-66. 
 
 

 
 
 

ˍȢ˝Ȣ ̇ ˍˢˍ˟˛ˏˍȟ ˝Ȣ˒Ȣ ˟ ˠ˘˒ˠ˟ˍ˒ˏˍ,  ̆ Ȣ˙Ȣ ˞ ˍˑˏ˛˗ˍ˞˛ˏˍȟ ˍȢ˒Ȣ ˙ˠ˞˕˚ˍ  
˞̆̍̆̊ Ȣ̨̍̆̍̌̆̋̆̓̓̋ ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ 

 
˛ˑ˛˚˟˛ː˒˚ˑ˴ ˛˞˟˒˛˙˕˒˘˕˟˜˒˚ ˚ˍˠ ˍ˞˟ˍ˝ˑ˨  ˒˙˴˚ˑ˒ ˞ˍ˟˨˘˨ ˍ˚˟˕ˎ˕˛˟˕˗˛˟˒˝ˍ˜˕ˬ˚˨  ˗˘˕˚˕˗ˍ˘˨  

˚ ˟˕˓˒˘˒˝˴  
 

˟ ̨̊̎ȡ ˛̨̅̏̎̓̏̄̆̎̅ ̏̒̓̆̏̍̉̆̌̉̓ ɀ ̒ ̠̓̏̍́̓̏̌̏̄̉ ̓ ̨̨̇̑̉̂̆̒̎̅̆ ̨̇̉ ̨̋̆̈̅̆̒̆̓̎ ́̒ ̜̎̔Ȣ  ˍ̜̔̑ ̆̍̆̒ ̇́ ̅́̊̌́̑̅́ ̇ ̎̆ ́̒ ̜̎̔ 
̂̏̌̍́ ́̎ ̋̆̈̅̆ȟ ̨́̎̓̉̂̉̏̓̉̋̓̆̑̅ ̨̙̋̆ ̓́ ̜́̊̎̅́̔̍̆̎ ̇ ̨̑̆̓̎ ̗̜̙̜̒̓́̉̏̎́̑́̌̍́̒̓̑̔ ̖̠̜̓̆̎̏̌̏̄̉̌́̑̅ ̏̌̅́̎̔ ́ ̜̂̏̌́̅Ȣ   
˔̆̑̓̓̆̔ ̍́ ̜̒́̓ȡ ˞̜̜́̓̌ ̠̜́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉̎ ̏̌̅́̎́ ̜̜̏̓̑̐ ̨̏̅̏̎̓̏̄̆̎̅ ̏̒̓̆̏̍̉̆̌̉̓̐̆̎ ̎́̔ ̜́̒̓́̑̅  ̨̋̏̎̒̆̑̃́̓̉̃̓ 
̨̆̍̎  ̎ ̨̨̨̓̉̇̆̌̆̑̎̎  ̜̜̜̒́̌̒̓̑̍́̌ ̒́̑́̐̓́̍́ ̇ ̨̑̄̈̔Ȣ 
˙́̓̆̑̉́̌̅́̑ ̍̆̎ ̨̅̒̓̆̑ȡ ̇̆̅̆̌ ̨̏̅̏̎̓̏̄̆̎̅ ̏̒̓̆̏̍̉̆̌̉̓̐̆̎  ψψ ̎́̔ ́̒ ̨̈̆̑̓̓̆̌̅Ȣ ˓ ̨̨̑̄̈̌̄̆̎ ̨̆̍̎̆ ̜̜̂́̊̌́̎̒̓ ̎́̔ ́̒̓́̑ ̜̒́̎ 
̨̂̑ ̨̋̆̌̋ ς ̓̏̐ ́ ̂ ̨̌̎̄̆̎ ɉ̨̆̍̎̅̆ ̜̜̒́̓̌ ̠́̎̓̉̂̉̏̓̉̋̏̓̆̑́̐̉ ̇ ̨̨̑̄̈̌̄̆̎ ̨̨̎̆̄̈̄ ̓̏̐ ̇ ̎̆ ̅ ̨̨̑̎ ̜̐́̑̆̎̓̆̑́̌̅ ̓ ̑̅̆ ̏̌̅́̎ ́̎ 
̜̜̒́̌̒̓̑̔ ̜̓̏̂ɊȢ  
˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑ȡ 
˗̜̌̉̎̉̋́̌  ̋ ̨̙̑̒̆̓̋̓̆̑ ̜̙̂̏̊̎́ȟ ́  ̜́̎̎  ̇́ ̜̜̅́̊̎  ̜̅̉̎́̍̉̋́̒̎̅́ ɉ̗̠̜̉̎̓̏̋̒̉̋́̉̎  ̗̜̌̆̊̋̏̉̓́̑̌  ̨̉̎̅̆̋̒̍̆̎ 
̏̒́Ɋ ̇ ̎̆ ̜̉̍̍̔̎̅  ̇ ̨̊̆̎  ̗̜́̄̏̉̓́̑̌̕  ̂ ̨̨̨̌̍̎  ̋ ̨̨̙̑̒̆̓̋̓̆̑ ̜̙̂̏̊̎́ ̜́̊̓́̑̌  ̜̙̜̜́̊̑̍́̌  ̂́̊ ́̌ ́̎ ̇̏ Ȣ ˞̜́̔ ̔ 

̨̨̍̆̑̈̍ ̅̆ȟ ̨̨̎̆̄̈̄ ̜̓̏̐̓  ̨̆̍ ̋ ̨̂̎̆̒̆ ̜́̍̂̔̌́̓̏̑̌  ̇́ ̅́̊̅́ ̇ ̨̨̨̑̄̈̌̄̆̎̎̆ ́̑́̍́̒̓́̎ȟ ̨̂̑ ̨̋̆̌̋ ̜̂̏̌̅Ȣ   
˓̜́̌̐ ́̊̓ ́̎̅́ ̗̜̒̓́̉̏̎́̑̌  ̆̍ ̠̜́̒̎̅́ ̇ ̎̆ ̗̜̙̜̒̓́̉̏̎́̑́̌̍́̒̓̑̔ ̖̠̓̆̎̏̌̏̄̉ ̏̌̅́̎ ́̎̅́ ̜ ̎ ̓̉̇̆̄̆ ̏̌ ̨̇̆̓̋̈̔ 
̜̇̏̌̅́̑ ̜̋̌̉̎̉̋́̌  ̨̞̋̃̉̃́̌̆̎̓̓ ̅̆̐ ̓ ̜̜̇̑̍̅́̔ ́ ̜̂̏̌́̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̨̏̅̏̎̓̏̄̆̎̅ ̏̒̓̆̏̍̉̆̌̉̓ȟ ́̎̓̉̂̉̏̓̉̋̓̆̑ȟ ̜̜̒́̓̌ ̆̍Ȣ  
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CLINICAL OUTCOME OF PATIENTS WITH ODONTOGENIC OSTEOMYELITIS AT USING A STEP-DOWN ANTIBIOTIC THERAPY 

 
Resume: Odontogenic osteomyelitis - a frequent complication in dental practice. 
In cases of mild degree and without complications may be applied technologies inpatient treatment comprising oral administration of 
antibiotics. 
Aim of research: To provide comparative analysis of the conservative treatment results at patients with acute odontogenic osteomyelitis with 
using step-down antibiotic treatment. 
Materials and methods: The study included 88 patients with acute odontogenic osteomyelitis. Depending on the therapy, patients were 
divided into 2 groups of the same number of members (basic, in which the treatment was carried out with sequential administration of 
antibiotics and group of comparison - inpatient treatment of patient with parenteral administration of antibiotics. 
Results of investigation: 
There were no significant differences in clinical characteristics, the dynamics of the state of white blood cells (including leukocyte index of 
intoxication) and phagocytic immune system between the groups. Terms of recovery were also the same, despite the holding of treatment in 
basic group mainly in the outpatient conditions. 
In general we can conclude that employed within hospital treatment and combined inpatient technology approaches clinically equivalent. 
Keywords: odontogenic osteomyelitis, antibiotics, step-down therapy.  
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ˍȢ˗Ȣ˗˕˘˨ˎˍ˒ˏȟ ˠȢ˙Ȣˍˎˠˑ˓ˍ˔ˍ˝ȟ ˫ȢˢȢ ˔ˠˎ˕ȟ ːȢ˞Ȣ ˢˍ˚ȟ ˝Ȣ˗Ȣ ˙ˠ˞˟ˍˡ˕˚ˍȟ ˛ȢˍȢ ˍ˘˒˗˞ˍ˚ˑ˝˛ˏˍ 
˗́̆̅̑́̕ ̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̏̑̓̏̐̆̅̉̉ ˗́̈˚˙ˠ ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕Ȣ 

 
˛˜˟˕˙ˍ˘˩˚˨˒ ˙˒˟˛ˑ˨ ˘˒ˤ˒˚˕ˬ ˜˒˝˒˘˛˙˛ˏ ˜˛˔ˏ˛˚˛ˤ˚˕˗ˍ 

 
˪̘̋̏̎̏̍̉̆̒̋̉̆ ̐̏̓̆̑̉ȟ ̗̝̜̒̏̉́̌̎̆ ̜̐̑̏̂̌̆̍ȟ ́ ̓́̋̇̆ ̜̠̃̒̏̋́ ̗̠̉̎̃́̌̉̅̉̈́̉ ɉ̏̓ χτ -ωτϻɊ ̉ ̝̝̌̆̓́̌̎̏̒̓ ɉ̅̏ φωϻ - ̏̓ ̓̑́̃̍ 
̘̐̏̈̃̏̎̏̎̉̋́Ɋȟ ̒̑̆̅̉ ̙̖̐̏̒̓̑́̅́̃̉ ̠̟̏̐̑̆̅̆̌̓ ̝̙̟̂̏̌̔ ̗̝̟̒̏̉́̌̎̔ ̉ ̗̟̍̆̅̉̉̎̒̋̔ ̘̝̈̎́̉̍̏̒̓Ȣ ˏ̒̆ ̞̓̏ ̠̈́̒̓́̃̌̆̓ 
̉̒̒̌̆̅̏̃́̓̆̌̆̊ ̝̐̑̏̅̏̌̇́̓ ̐̏̉̒̋ ̜̖̎̏̃ ̞̜̖̆̋̓̉̃̎̕̕ ̒̐̏̒̏̂̏̃ ̘̠̌̆̆̎̉ ̘̜̖̑́̈̌̉̎ ̐̏̃̑̆̇̅̆̎̉̊ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̒ ̝̜̓́̂̉̌̎̊ȟ ̝̜̎̆̒̓́̂̉̌̎̊ȟ ̗̝̜̔̎̋̉̏̎́̌̎̊̕ȟ ̜̋̏̍̂̉̎̉̑̏̃́̎̎̊ȟ ̞̠̌́̍̉̎̋̓̏̍̉Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˏ ̒̏̃̑̆̍̆̎̎̏̍ ̍̉̑̆ ̐̑̏̂̌̆̍́ 
̞̆̋̓̉̃̎̏̄̏̕̕ ̘̠̌̆̆̎̉ ̐̆̑̆̌̏̍̏̃ ̘̐̏̈̃̏̎̏̎̉̋́ ̠̠̠̃̌̆̓̒ 
̝́̋̓̔́̌̎̏̊ȟ ̃ ̠̒̃̈̉ ̒ ̟̐̑̏̄̑̆̒̒̉̑̔̆̊̚ ̗̔̑̂́̎̉̈́̉̆̊ȟ 
̑̏̒̓̏̍ ̖̜̖̓̆̎̏̄̆̎̎ȟ ̜̖̐̑̉̑̏̅̎  ̋́̓́̒̓̑̏̕ȟ ̅̏̑̏̇̎̏-
̜̖̓̑́̎̒̐̏̑̓̎ ̙̐̑̏̉̒̆̒̓̃̉̊ȟ ̎̆ ̟̒̏̂̌̅̆̎̉̆ ̖̓̆̎̉̋̉ 
̂̆̈̏̐́̒̎̏̒̓̉ ̐̑̉ ̃̆̅̆̎̉̉ ̝̜̖̒̓̑̏̉̓̆̌̎ ̑́̂̏̓ȟ ̜̋̏̓̏̑̆ 
̠̐̑̉̃̏̅̓ ̋  ̑̏̒̓̔ ̓̑́̃̍́̓̉̈̍́Ȣ   
˛̅̎̉̍ ̉̈ ̜̖̒́̍ ̜̖̍́̒̒̏̃ ̃̉̅̏̃ ̓̑́̃̍́̓̉̈̍́ ̃ ̍̉̑̎̏̆ 
̠̃̑̆̍ ɀ Ⱥ̗̔̂̉̊́ ̎̏̍̆̑ ̏̅̉̎Ȼȟ  ̠̠̠̃̌̆̓̒ ˑ˟˜ȟ ̘̓̏ ̃ ̟̒̃̏ 
̘̝̏̆̑̆̅  ̃̏̌̎̔̆̓ ̉ ̐̑̉̃̌̆̋́̆̓ ̃̎̉̍́̎̉̆ ̖̉̑̔̑̄̏̃ȟ 
̓̑́̃̍́̓̏̌̏̄̏̃ȟ ̗̒̏̉̏̌̏̄̏̃ȟ ̞̋̏̎̏̍̉̒̓̏̃ ̉ ̅̑Ȣ ˜̑̉ ̅̏̑̏̇̎̏-
̜̖̓̑́̎̒̐̏̑̓̎ ̙̠̖̐̑̏̉̒̆̒̓̃̉ ̎́ ̜̐̆̑̃̊ ̐̌́̎ ̜̖̠̃̏̅̓ 
̠̐̏̃̑̆̇̅̆̎̉ ̏̐̏̑̎̏-̝̅̃̉̄́̓̆̌̎̏̄̏ ́̐̐́̑́̓́Ȣ ˜̑̉ ̞̓̏̍ 
̟̠̎́̂̌̅́̆̓̒ ̜̃̒̏̋̉̊  ̑̏̒̓ ̓̑́̃̍ ̘̐̏̈̃̏̎̏̎̉̋́ ̒ 
̠̜̓̇̆̌̍̉  ̠̐̏̒̌̆̅̒̓̃̉̍̉ȟ ̜̋̏̓̏̑̆  ̠̟̒̏̒̓́̃̌̓ ρȟυ-ρχϷ ̏̓ 
̖̃̒̆ ̐̏̃̑̆̇̅̆̎̉̊  ̏̐̏̑̎̏-̝̅̃̉̄́̓̆̌̎̏̄̏ ́̐̐́̑́̓́ 
ɉ˞Ȣ˜Ȣ˗̝̏̓̆̌̎̉̋̏̃ ̒ ̒̏́̃̓̏̑́̍̉ ςππφ̄ɊȢ ˑ̏ ωπϷ ̘̒̌̔́̆̃ 
̜̓̑́̃̍ ̘̐̏̈̃̏̎̏̎̉̋́ ̠̎̏̒̓ ̘̜̒̏̆̓́̎̎̊ ̉ ̜̍̎̏̇̆̒̓̃̆̎̎̊ 
̖́̑́̋̓̆̑ȟ ̟̠̒̏̐̑̏̃̏̇̅́̓̒ ̘̓̑́̃̍́̓̉̆̒̋̉̍ ̙̏̋̏̍ȟ ̘̓̏ 
̏̂̔̒̌̏̃̌̉̃́̆̓ ̠̝̓̇̆̒̓ ̏̂̆̄̏̚ ̠̠̒̏̒̓̏̎̉ ̙̖̐̏̒̓̑́̅́̃̉ȟ 
̞̐̏̓̏̍̔ ̃ ̜̐̆̑̃̆ ̘̜́̒ ̐̏̒̌̆ ̜̓̑́̃̍ ̟̅̏̍̉̎̉̑̔̓ 
̠̠̍̆̑̏̐̑̉̓̉ȟ ̜̎́̐̑́̃̌̆̎̎̆ ̎́ ̒̐́̒̆̎̉̆ ̇̉̈̎̉ ̗̐́̉̆̎̓́Ȣ 
˜̏̃̑̆̇̅̆̎̉̆ ̘̐̏̈̃̏̎̏̎̉̋́ ̃ ̒̓̑̔̋̓̔̑̆ ̜̐̏̌̉̓̑́̃̍ 
ɉ̍̎̏̇̆̒̓̃̆̎̎̏̊ȟ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍Ɋ  ̠̒̏̒̓́̃̌̆̓ ̏̓ ρ-τϷ  ̉ 
̟̠̎́̂̌̅́̆̓̒ ̗̠̓̆̎̅̆̎̉ ̋  ̖̉ ̑̏̒̓̔Ȣ   
ˑ̠̌ ̐̏̉̒̋́ ̎́̉̂̏̌̆̆ ̝̏̐̓̉̍́̌̎̏̄̏ ̖̐̏̅̏̅́ ̘̠̌̆̆̎̉  ̎́̍̉ 
̜̂̌̉  ̜̐̑̏̃̆̅̆̎  ̜́̎́̌̉̈  ̘̠̌̆̆̎̉ ̐̆̑̆̌̏̍̏̃ 

̘̐̏̈̃̏̎̏̎̉̋́ ̔ ςυυ ̝̜̖̂̏̌̎  ̃ ̋̌̉̎̉̋̆ ̎́ ̋́̆̅̑̆̕ 
̓̑́̃̍́̓̏̌̏̄̉̉-̏̑̓̏̐̆̅̉̉ ɉ ̎́ ̂́̈̆  ː˗ˎ Οτ Ɋ ̈́ ςπρσ-
ςπρῡ̄Ȣ ˎ̜̌̏ ̘̉̈̔̆̎̏ ̘̋́̆̒̓̃̏ ̉  ̘́̒̓̏̓́ ̠̐̑̉̍̆̎̆̎̉ 
̏̐̆̑́̓̉̃̎̏̄̏ ̉ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ ̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉ȟ ́ ̓́̋̇̆ 
̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉  ̗̐́̉̆̎̓̏̃ ̃ ̗̒̓́̉̏̎́̑̆Ȣ 
ˣ̝̆̌ȡ ˛̗̠̑̄́̎̉̈́̉ ̗̒̐̆̉́̌̉̈̉̑̏̃́̎̎̏̊ ̗̍̆̅̉̉̎̒̋̏̊ 
̐̏̍̏̉̚ ̙̐̏̒̓̑́̅́̃̉̍ ̒  ̓̑́̃̍́̍̉ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ ˕̘̜̈̔̆̎  
̜̃̏̈̑́̒̓̎̆ ̜̄̑̔̐̐ȟ ̖̜̍̆́̎̉̈̍ ̜̓̑́̃̍ȟ ̠̠̒̑̆̅̎ 
̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̗̐́̉̆̎̓̏̃ ̃ ̗̒̓́̉̏̎́̑̆ ̒ 
̓̑ ́̃̍́̍̉ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ ˍ ̓́̋̇̆ ̏̐̑̆̅̆̌̆̎̉̆ ̘̜́̒̓̏̓ 
̐̏̃̑̆̇̅̆̎̉̊ ̏̓̅̆̌̏̃ ̘̐̏̈̃̏̎̏̎̉̋́ ̉ ́̎́̌̉̈ ̍̆̓̏̅̏̃ 
̘̠̌̆̆̎̉ ̃ ̋̌̉̎̉̋̆  ̐̑̉ ̋́̆̅̑̆̕ ̓̑́̃̍́̓̏̌̏̄̉̉ ̉ 
̏̑̓̏̐̆̅̉̉ ˗́̈˚˙ˠ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ ̃ ̐̆̑̉̏̅ ̒ 
2013- ςπρυ ̄̄Ȣ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˝́̂̏̓́ ̏̒̎̏̃́̎́ ̎́ 
́̎́̌̉̈̆ ̘̠̌̆̆̎̉ ςυυ ̝̜̖̂̏̌̎Ȣ ˚́̍̉ ̜̂̌̉ ̝̜̉̒̐̏̌̈̏̃́̎ 
̘̋̌̉̎̉̆̒̋̉̆ȟ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̉̆ȟ ̘̍̏̑̏̍̆̓̑̉̆̒̋̉̆̕ 
̜̍̆̓̏̅Ȣ ˜̘̜̏̌̔̆̎̎̊ ̍́̓̆̑̉́̌ ̜̂̌ ̏̂̑́̂̏̓́̎ ̍̆̓̏̅̏̍ 
̗̃́̑̉́̉̏̎̎̏̊ ̒̓́̓̉̒̓̉̋̉Ȣ  
˝̝̜̆̈̔̌̓́̓Ȣ  ˎ̜̌ ̐̑̏̃̆̅̆̎ ́̎́̌̉̈ ςυυ ̉̒̓̏̑̉̊ ̂̏̌̆̈̎̉ ̒ 
̘̜̑́̈̌̉̎̍̉ ̃̉̅́̍̉ ̐̆̑̆̌̏̍̏̃ ̘̐̏̈̃̏̎̏̎̉̋́ ̈́ ςπρσ-2015 
̄̄Ȣȟ ̒̑̆̅̉ ̜̖̋̏̓̏̑ ̜̂̌̏ ρτπ ɉυτȟωϷɊ  ̘̍̔̇̉̎ ̉ ρρυ ɉτυȟρϷɊ 
̇̆̎̉̎̚ȟ ̖̙̖̠̎́̏̅̉̃̉̒ ̃ ̋̌̉̎̉̋̆ ɉː˗ˎ ΟτɊȢ ˞̑̆̅̎̉̊ 
̃̏̈̑́̒̓ ̗̐́̉̆̎̓̏̃ȡ τρȟχ ̌̆̓Ȣ ˚́̉̂̏̌̆̆ ̘̜́̒̓̍ ̖̍̆́̎̉̈̍̏̍ 
̜̓̑́̃̍ ̠̝̃̉̌̉̒ ɉ˝̉̒̔̎̏̋ ρɊȡ ̜̜̂̓̏̃̆ ̜̓̑́̃̍ - 134 (52,5%), 
ˑ˟˜ - ψχ ɉστȟρϷɊȟ ̜̙̜̔̍̌̆̎̎̆ ̜̓̑́̃̍ - 17 (6,6%), 
̜̐̑̏̉̈̃̏̅̒̓̃̆̎̎̆ ̜̓̑́̃̍ - φ ɉςȟσυϷɊȟ ̘̐̑̏̉̆ -  11 (4,31%).   

 



 
 

145 

 
˝̉̒̔̎̏̋ ρ ɀ ̇ ̖̆́̎̉̈̍ ̜̓̑́̃̍ 

 
˜̏ ̜̒̏̂̑́̎̎̍ ̜̅́̎̎̍ ̐̑̆̏̂̌́̅́̌̉ ̜̐̆̑̆̌̏̍ ̠̘̐̏̒̎̉̎̏̄̏ 
̏̓̅̆̌́ - ρυπ ɉυσϷɊȟ ̙̆̊̎̏̄̏ ̏̓̅̆̌́ - φτ ɉςσϷɊȟ ̄̑̔̅̎̏̄̏ 

̏̓̅̆̌́ - φς ɉςςϷɊ ̉ ̗̋̑̆̒̓̏̃̏̄̏ ̏̓̅̆̌́ - 6 (2%) 
̘̐̏̈̃̏̎̏̎̉̋́ ɉ˝̉̒̔̎̏̋ ςɊȢ  

 

 
 

˝̉̒̔̎̏̋ ς ɀ ̨ ̜̓̅̆̌ ̘̐̏̈̃̏̎̏̎̉̋́ 
 
˞̠̠̑̆̅̎ ̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̃ ̗̒̓́̉̏̎́̑̆ ɉ̋̏̊̋̏-
̅̎̆̊Ɋȡ ρςȟχ ̋Ⱦ̅.  ̃ ̠̑̉̍̆̎̌̉ ̜̋̏̎̒̆̑̃́̓̉̃̎̊ - 207(81,17%) 
̉ ̜̏̐̆̑́̓̉̃̎̊ - τψ ɉρψȟψσϷɊ ̜̍̆̓̏̅ ̘̠̌̆̆̎̉Ȣ ˕̈ 
̜̖̋̏̎̒̆̑̃́̓̉̃̎  ̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉ ̠̝̐̑̉̍̆̎̌̉̒ȡ ̐̏̌̏̇̆̎̉̆ 
̝̂̏̌̎̏̄̏ ̎́ ̉̓̆̚ ̒ ̃́̌̉̋̏̍ ̃ ̍̆̒̓̆ ̐̆̑̆̌̏̍́ ̉ ̒̄̉̂́̎̉̆ 
̋̏̌̆̎̎̏̄̏ ̒̔̒̓́̃́ ̎́ ρτπ ̄̑́̅̔̒̏̃Ȣ ˛̜̅̎̏̍̏̍̆̎̓̎̆ȟ 

̜̋̏̍̂̉̎̉̑̏̃́̎̎̆ ̉ ̜̐̏̒̓̆̐̆̎̎̆ ̗̑̆̐̏̈̉̉̉ ̎̆ 
̠̝̐̑̉̍̆̎̌̉̒ ̉̈-̈́ ̠̓̇̆̒̓̉ ̠̠̒̏̒̓̏̎̉ ̝̜̖̂̏̌̎Ȣ  
ˏ̜̜̐̏̌̎̆̎̎̆ ̜̏̐̆̑́̓̉̃̎̆ ̜̍̆̓̏̅ ̘̠̌̆̆̎̉ȡ ˞̐̏̎̅̉̌̏̅̆̈Ƞ 
˘̞̠́̍̉̎̋̓̏̍̉Ƞ ˔̠̠́̅̎ ̠̠̓̑́̎̒̐̆̅̔̎̋̔̌̑̎́ ̗̠̉̋̒́̉̕ 
Ⱥ˙̆̅̓̑̏̎̉̋ȻȠ ˠ̒̓̑́̎̆̎̉̆ ̘̋̉̏̓̉̆̒̋̏̊̕ ̗̅̆̏̑̍́̉̉̕Ƞ  
ˏ̐̑́̃̌̆̎̉̆ ̜̖̃̃̉́ ̘̐̏̈̃̏̎̏̎̉̋́Ƞ ˑ̠̆̋̏̍̐̑̆̒̒̉ 

52,50%34,10%

6,60%

2,35%
4,31%

ˣ·͍ͭͦ·͔

˨́˽

̂ͣ·΄͔ͤͤ͡·͔ 
͍ͭͪ͊ͣ·
˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·
͔
˽ͪͦ;͙͔

53%
23%

22%

2%
˽ͦΎ͙ͫͤ;ͤ·
͚ ͔ͦͭ͒͡

͔͚̊ͤ·͚ 
͔ͦͭ͒͡

˥͚ͪͯ͒ͤͦ 
͔ͦͭ͒͡

˴͔ͪͫͭͼ͍ͦ·͚ 
͔ͦͭ͒͡



 
 

146 

̘̐̏̈̃̏̎̏̎̏̄̏ ̒̓̏̌̂́Ƞ ˟̠̠̑́̎̒̐̆̅̔̎̋̔̌̑̎́ ̘̘̠́̒̓̉̎́ 
̗̠̑̆̈̆̋̉ ̓̆̌́ ̐̏̈̃̏̎̋́Ƞ ˠ̅́̌̆̎̉̆ ̜̖̋̏̒̓̎ ̏̓̌̏̍̋̏̃Ƞ 
˗̉̏̐̌́̒̓̉̋́̕  Ⱥ˙̆̅̓̑̏̎̉̋ȻȠ ˏ̆̑̓̆̂̑̏̐̌́̒̓̉̋́ 
̘̐̏̈̃̏̎̏̎̉̋́ Ⱥ˙̆̅̓̑̏̎̉̋ȻȠ ˝̗̠̆̈̆̋̉ ̓̆̌ ̘̐̏̈̃̏̎̏̎̉̋́Ƞ 
˙̆̇̓̆̌̏̃̏̊ ̒̐̏̎̅̉̌̏̅̆̈Ƞ ˡ̗̠̉̋̒́̉ ̐̌́̒̓̉̎̏̊ ˍ̓̌́̎̓̉̒ 
Ⱥ˙̆̅̓̑̏̎̉̋ȻȠ ˜̠̠̆̑̆̅̎ ̗̠̉̋̒́̉̕ ̐̌́̒̓̉̎̏̊ Slimwock; 
ˤ̠̑̆̒̋̏̇̎́ ̃̆̑̓̆̂̑̏̐̌́̒̓̉̋́ ̓̆̌́ ̐̏̈̃̏̎̋́Ȣ  
˕̖̜̒̏̅ ̘̠̌̆̆̎̉ȡ ωχϷ ɉςτψɊ ̗̐́̉̆̎̓̏̃ - ̒  ̘̙̔̌̔̆̎̉̆̍ȟ  1,5 % 
ɉτɊ ̗̐́̉̆̎̓́ - ̂̆̈ ̠̉̈̍̆̎̆̎̉ ̉ πȟψ ɉςɊ ̗̐́̉̆̎̓́ -  ̒ 
̘̘́̒̓̉̎̏̊ ̑̆̄̑̆̒̒̉̆̊ ̒̉̍̐̓̏̍̏̃Ȣ ˏ̒̆̍ ̗̐́̉̆̎̓́̍ȟ 
̜̜̃̐̉̒́̎̎̍ ̉̈ ̗̒̓́̉̏̎́̑́ - ̜̅́̎ ̗̑̆̋̏̍̆̎̅́̉̉ ̐̏ 
̘̟̌̆̆̎̉  ̉ ̝̙̅́̌̎̆̊̆̍̔ ̟̟̎́̂̌̅̆̎̉ ̐̏ ̍̆̒̓̔ ̝̇̉̓̆̌̒̓̃́Ȣ  

ˏ̜̜̃̏̅ȡ ̨̑ ̗̠̄́̎̉̈́̉ ̜̗̃̒̏̋̏̒̐̆̉́̌̉̈̉̑̏̃́̎̎̏̄̏ 
̠̏̓̅̆̌̆̎̉ ̜̐̏̌̉̓̑́̃̍ ̃ ̅́̎̎̏̍ ̘̌̆̆̂̎̏̍ ̘̔̑̆̇̅̆̎̉̉ 
̏̐̓̉̍̉̈̉̑̏̃́̌́ ̘̌̆̆̎̉̆ ̜̖̒́̍ ̠̜̖̓̇̆̌ ̄̑̔̐̐ ̝̜̖̂̏̌̎ ̒ 
̓̑́̃̍́̍̉ ̘̐̏̈̃̏̎̏̎̉̋́  ̉ ̅̏̒̓̉̄̌́ ̝̜̖̐̏̌̏̇̉̓̆̌̎ 
̝̑̆̈̔̌̓́̓̏̃Ȣ 
ˑ̠̌ ̝̙̅́̌̎̆̊̆̄̏ ̘̙̠̔̌̔̆̎̉ ̘̋́̆̒̓̃́ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ 
̖̎̆̏̂̏̅̉̍̏ ̝̒̏̈̅́̓ ̂́̈̔  ̜̖̅́̎̎ ̝̜̖̂̏̌̎ ɉ̒  ̐̆̑̆̌̏̍́̍̉  
̘̐̏̈̃̏̎̏̎̉̋́Ɋ ̃ ̋̌̉̎̉̋̆ ̒ ̗̝̟̆̌ ̠̐̑̏̅̏̌̇̆̎̉ ̘̎́̔̎̏̄̏ 
́̎́̌̉̈́ȟ  ̘̙̠̔̌̔̆̎̉ ̘̋́̆̒̓̃́ ̘̠̌̆̆̎̉ ̉ ̑́̈̑́̂̏̓̋̉ ̆̅̉̎̏̄̏ 
́̌̄̏̑̉̓̍́ ̘̠̌̆̆̎̉Ȣ 

 
 

 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̂̅̔̑́̈́̋̏̃ ˠȢˍȢȟ ˍ̂̅̔̑́̈́̋̏̃ ˍȢˠȢ ˟̜̑́̃̍ ̉ ̜̐̆̑̆̌̏̍ ̘̐̏̈̃̏̎̏̎̉̋́ ȾȾ ˟̠̑́̃̍́̓̏̌̏̄̉Ȣ- ̱ ̜̌̍́̓ȡ ˗́̈́̋̐́̑́̓ȟ ςπρσȢ- ˞ Ȣ ςπυ-227 
2 ˗̏̑̎̉̌̏̃ ˗Ȣ˙Ȣ ˟̜̑́̃̍ ̘̐̏̈̃̏̎̏̎̉̋́ ȾȾ˟̠̑́̃̍́̓̏̌̏̄̉ ̉ ̠̏̑̓̏̐̆̅̉Ȣ- ̇ Ȣȡ ː˪˛˟ˍ˝ȟ ςπρτȢ-˞Ȣ ρρς-160. 
3 ˗̝̏̓̆̌̎̉̋̏̃ ːȢ˜Ȣȟ ˙̉̑̏̎̏̃ ˞Ȣ˜Ȣȟ ˙̙̘̉̑̏̎̉̆̎̋̏ ˏȢ˜Ȣ ˙̜̆̓̏̅ ̘̠̌̆̆̎̉ ̓̑́̃̍ ̘̐̏̈̃̏̎̏̎̉̋́  Ⱦ˟̠̑́̃̍́̓̏̌̏̄̉ ̉ ̠̏̑̓̏̐̆̅̉Ȣ- ˙Ȣȡ 
˙̗̠̆̅̉̉̎̒̋́ ̐̑́̋̓̉̋́ȟ ςππψȢ- ˞ Ȣ φςω-645. 

4 ˞̏̋̏̃ ˘Ȣ ˕Ȣ ˛̝̜̐̓̉̍́̌̎̆ ̜̍̆̓̏̅ ̘̠̌̆̆̎̉Ȣ ˏ̆̑̓̆̂̑̏̐̌́̒̓̉̋́Ȣ ȾȾ˚̠̆̏̓̌̏̇̎́ ̠̓̑́̃̍́̓̏̌̏̄̉Ȣ ɀ ̇ Ȣȡ ː˪˛˞˟ˍ˝ȟ ςππυȢ - ˞ Ȣ ρρυ-117. 
5 ˫̙̍́̆̃ ːȢ ˞Ȣ ˗̏̎̒̆̑̃́̓̉̃̎̏̆ ̉ ̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆ ̓̑́̃̍ ̘̐̏̈̃̏̎̏̎̉̋́ ȾȾ˟̠̑́̃̍́̓̏̌̏̄̉ ̉ ̠̏̑̓̏̐̆̅̉Ȣ- ˙Ȣȡ ˛̑̄˙̆̅ȟ ρωωςȢ- ˞Ȣ 

46-87. 
6 ˙̖̔́̍̆̅̇́̎̏̃ ˢȢ˗Ȣȟ ˗́̑̉̂́̆̃ ˙ȢˏȢȟ ˙̖̔́̍̆̅̇́̎̏̃ ˑȢ˓Ȣȟ  ˎ̆̋́̑̉̒̏̃ ˛Ȣ˞Ȣ ˤ́̒̓̏̓́Ȣ ˝̧̝́̒̐̑̏̒̓̑́̎̎̎̏̒̓ ̜̒̓̑̔̋̓̔̑ ̜̓̑́̃̍ 
̘̐̏̈̃̏̎̏̎̉̋́ ̉ ̠̠̒̏̒̓̏̎̉ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̝̜̂̏̌̎̍ ̒ ̓̑́̃̍̏̊ ̘̐̏̈̃̏̎̏̎̉̋́ ̃ ˝̆̒̐̔̂̌̉̋̆ ˗̖́̈́̒̓́̎ ȾȾ˟̠̑́̃̍́̓̏̌̏̄̉ ̉ 
̠̏̑̓̏̐̆̅̉Ȣ-ˍ̜̌̍́̓ȡ ˗́̈́̋̐́̑́̓ȟ ςπρρȢ- ˞ Ȣ φω-80. 

7 ˓̔̎̔̒̏̃ ˒Ȣ˟Ȣȟ˞̔̌̓́̎̄̆̑̆̆̃ ˍȢˎȢȟ ˒̒̓̆̍̆̒̏̃ ˚Ȣ˟Ȣȟ  ˍ̌̉ ˍȢ˒Ȣȟ ˗́̌̉̆̃ ˒Ȣ˚Ȣ ˝̝̏̌ ̝̒̓́̂̉̌̎̏-̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̏̒̓̆̏̒̉̎̓̆̈́ ̐̆̑̆̌̏̍̏̃ 
̘̐̏̈̃̏̎̏̎̉̋́ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̗̐́̉̆̎̓̏̃ ̒ ̐̏̌̉̓̑́̃̍̏̊Ȼ ȾȾ˟̠̑́̃̍́̓̏̌̏̄̉ ̉ ̠̏̑̓̏̐̆̅̉Ȣ-ˍ̜̌̍́̓ȡ ˗́̈́̋̐́̑́̓ȟςπρρȢ- ˞Ȣ 
74-116. 

8  ˥ ̗̃̆ ˍȢ˕Ȣ ˜̆̑̆̌̏̍̏-̜̖̃̃̉̉ ̃ ̙̆̊̎̏̍ ̉ ̄̑̔̅̎̏̍ ̖̏̓̅̆̌́ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ ˡ̜́̋̓̏̑ ̑̉̒̋́ ̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ ̏̒̌̏̇̎̆̎̉̊ 
ȾȾ˓̔̑̎́̌  Ⱥ˟̑́̃̍́Ȼ τ ɉ̓̏̍ ωɊȢ- ̆ ̔̄́̎̒̋ȡ ˛̑̄˙̆̅ȟ ςπ08.- ˞ Ȣ υψχ-604. 

9  ˞ ̗̉̎̉̉̎ ˏȢ˙Ȣ ȟ  ˗̏̑̎̉̆̎̋̏ ˍȢˏȢȟ  ˝̏̒̋̏̃ ˝ȢˏȢ ˝̗̠̆́̂̉̌̉̓́̉ ̝̜̖̂̏̌̎ ̉ ̉̎̃́̌̉̅̏̃ ̒ ̜̎̆̏̒̌̏̇̎̆̎̎̍̉ ̝̜̒̓́̂̉̌̎̍̉ 
̜̋̏̍̐̑̆̒̒̉̏̎̎̍̉ ̐̆̑̆̌̏̍́̍̉ ̓̆̌ ̐̏̈̃̏̎̋̏̃Ȣ ȾȾˤ̆̌̏̃̆̋ ̉ ̆̄̏ ̝̈̅̏̑̏̃̆ȡ ̜̍́̓̆̑̉́̌ ̋̏̎̄̑̆̒̒́Ȣ- ˞ ˜̂ȡ ˙̗̆̅̉̉̎́ȟ ρωωχȢ-˞ȢρτυȢ 

10  ˞ ̓́̃̑̆̃ ˜Ȣ˞Ȣ ˚̙́́ ̓́̋̓̉̋́ ̐̑̉ ̘̌̆̆̎̉̉ ̠̘̄̑̔̅̏̐̏̒̎̉̎̏̄̏ ̏̓̅̆̌́ ̘̐̏̈̃̏̎̏̎̉̋́ ȾȾ˜̜̑̏̂̌̆̍ ̖̉̑̔̑̄̉̉ ̘̐̏̈̃̏̎̏̎̉̋́ ̉ 
̒̐̉̎̎̏̄̏ ̍̏̈̄́ȡ ̜̓̆̈̉̒ ̅̏̋̌́̅̏̃ ˏ̒̆̑̏̒̒̉̊̒̋̏̊ ̘̎́̔̎̏̊ ̘̐̑́̋̓̉̆̒̋̏̊ ̗̋̏̎̆̑̆̎̉̉̕Ȣ- ̊ ̏̃̏̒̉̂̉̑̒̋ȡ ˙̗̆̅̉̉̎́ȟ ρωωφȢ- ˞ Ȣ υτ-55. 

11 ˠ̝̖̌̑̉ ˪ȢˏȢȟ  ˙̙̔̋̉̎ ˍȢ˫Ȣ ˜̌́̒̓̉̋́ ̘̐̏̈̃̏̎̏̎̉̋́ȾȾˏ̠̆̑̓̆̂̑̏̐̌́̄̉ ̃ ̖̓̆̑̍̉̎́ȟ ̗̖̉̑́̕ȟ ̖̑̉̒̔̎̋́Ȣ ɀ˞ ˜̂Ȣȡ ˪˘˩ˎ˕-˞˜̂ȟ ςππτȢ ɀ ˞ Ȣ 
97. 

 
 
 
 

ˍȢ ˗Ȣ˗˕˘˨ˎˍ˒ˏȟ ˠȢ˙Ȣˍˎˠˑ˓ˍ˔ˍ˝ȟ ˫ ȢˢȢ˔ˠˎ˕ȟ ːȢ˞Ȣ ˢˍ˚ȟ ˝Ȣ˗Ȣ ˙ˠ˞˟ˍˡ˕˚ˍȟ ˛ȢˍȢ ˍ˘˒˗˞ˍ˚ˑ˝˛ˏˍ 
˞Ȣ˓Ȣ ˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠ ̠̓̑́̃̍́̓̏̌̏̄̉ ̇ ̎̆ ̠̏̑̓̏̐̆̅̉ ̂ ̨̨̌̍ȟ ˍ̜̌̍́̓ȟ ́̈́ ̒̓́̎ 

 
˛˙˨˝˟ ˍ ˞˨˚ ˍ˚ ˛ ˟ˍ˖˘˨ ˒˙ˑ˒ˠ 

  
˟ ̨̊̎ȡ ˪̜̋̏̎̏̍̉̋́̌  ̙̜ ̜̎ȟ ̨̌̆̔̍̆̓̓̋ ̍ ̒̆̌̆̌̆̑ȟ ̜̒̏̎̍̆̎ ́̓́̑ ̇̏ ̜́̑ ̍ ̨̄̆̅̆̋̓̋ ɉσπ-50%- Ɋ́ ̇ ̎̆ ̨̌̍ ɀ ̨̨̇̓̍ ɉ̜̏̍̑̓ ́ 
25%-  ́ ̨̅̆̊̎Ɋȟ ̈́̑̅́̐ ̨̙̆̋̋̆̎̅̆̑̅  ̜́̑́̒̎̅́ ̨̌̆̔̍̆̓̓̋ ̇ ̎̆ ̗̜̍̆̅̉̉̎́̌  ̍ ̨̒̆̌̆̌̆̑̅  ̍́ ̜̜̜̈̅̌ ̜̜́̎ ̜̓́̌́̅Ȣ ˞̏̌ 
̒̆̂̆̐̓̆̎ ̜́̌̍̅́̑ ̑̓ ̨̑̌ ̜̏̍̑̓ ́ ̇́̑́ ̜́̓̓́̑̎ ̨̆̍̅̆̔̅  ̇́ ́ ̨̨̓̉̍̅ ̨̨̅̒̓̆̑̎ ̈̆̑̓̓̆̐ ̜̓́̂̔̌́̑ ́̇̆̓Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑: ̓ ̑́ ̜̓ȟ ̓ ̑́ ̜̒̈ȟ ̕ ̗̠̜̔̎̋̉̌ ȟ ̑́̍́ȟ ̞̠̌́̍̉̎̋̓̏̍̉Ȣ 
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Resume: Economic losses, social problems, high level of invalidation (from 30 - 50%) and a lethality (to 25% - from injuries of vertebral 
column), the great social and medical importance of a problem is defined among patients. Therefore all this aspects show that researchers 
have to continue search of  the new effective ways of various injuries' treatment of the vertebral column. 
Keywords : stable, unstable, functional, combined, a laminectomy. 
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ˍȢ˗Ȣ ˟ˠ˘˒ˎˍ˒ˏˍ 1ȟ ˙Ȣ˚Ȣ ˥ˍ˝˕˜˛ˏˍ 2ȟ ˪Ȣ˓Ȣ ˎ˕˟ˍ˚˛ˏˍ 1 
˗́̈˚˙ˠ ̉̍Ȣ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕1ȟ ˚̘̜́̔̎̊ ̗̆̎̓̑ ̐̆̅̉́̓̑̉̉ ̉ ̅̆̓̒̋̏̊ ̖̉̑̔̑̄̉̉ ˙˔˞˝ ˝˗2ȟ ̄Ȣˍ̜̌̍́̓ 

 
˙˒ˢˍ˚˕˔˙˨ ˕˙˙ˠ˚˛˛˜˛˞˝˒ˑ˛ˏˍ˚˚˛ː˛ ˜˛ˏ˝˒˓ˑ˒˚˕ˬ ˗˛˞˟˚˛-˞ˠ˞˟ˍˏ˚˛˖ ˞˕˞˟˒˙˨ ˜˝˕ ˙ˠ˗˛˜˛˘˕˞ˍˢˍ˝˕ˑ˛˔ˍˢ  

 

˙̖̜̔̋̏̐̏̌̉̒́́̑̉̅̏̈ ɉ˙˜˞Ɋ ɀ̎ ̜́̒̌̆̅̒̓̃̆̎̎̆ ̂̏̌̆̈̎̉ ̠̎́̋̏̐̌̆̎̉ȟ ̜̏̂̔̒̌̏̃̌̆̎̎̆ ̙̎́̑̔̆̎̉̆̍ ̏̂̍̆̎́ ːˍːȟ ̐̏ ̘̐̑̉̉̎̆ 
̘̗̄̆̎̆̓̉̆̒̋̏̊̎̆̐̏̌̎̏̆̎̎̏̒̓̉ ̝̜̖̌̉̈̏̒̏̍́̌̎ ̆̑̍̆̎̓̏̃̕ȟ ̘̟̖̔́̒̓̃̔̉̚ ̃ ̖̉ ̑́̒̆̐̌̆̎̉̉̚Ȣ ˜̑̉ ˙˜˞ ̜̎̆̑́̒̆̐̌̆̎̎̆̚ ːˍː ́̋̓̉̃̎̏ 
̟́̋̋̔̍̔̌̉̑̔̓ ̃ ̝̒̏̆̅̉̎̉̓̆̌̎̏̊ ̓̋́̎̉ ̏̑̄́̎̉̈̍́Ȣ˚̜́̋̏̐̌̆̎̎̆ ːˍː ̟̈́̐̔̒̋́̓ ̜́̔̓̏̉̍̍̔̎̎̊ ̝̜̃̏̒̐́̌̉̓̆̌̎̊ ̗̐̑̏̆̒̒ ̐̔̓̆̍ 
̗́̋̓̉̃́̉̉ ˟̏̌̌ ̜̖̐̏̅̏̂̎ ̗̑̆̆̐̓̏̑̏̃ ψȟ ̠̒̓̉̍̔̌̉̑̏̃́̎̉ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ ɉˡ˚-̨ɻȟ ˕˘-υɼɊ ̉ ̗́̋̓̉̃́̉̉ ̜̅̆̒̓̑̔̋̓̉̃̎ ̖
̞̎̈̉̍̏̃ ɉMMP υχȟ ̋́̓̆̐̒̉̎ ˞˟Ɋ ̉ NOȟ ̘̓̏ ̠̠̠̃̌̆̓̒ ̘̐̑̉̉̎̏̊ ̠̑́̈̃̉̓̉ ̖̗́̐̏̐̓̏̈́̏̎̅̑̏̉̓̏̃Ȣ ˝̝̆̈̔̌̓́̓̏̍ ́̐̏̐̓̏̈́ȟ 
̗̉̎̅̔̉̑̏̃́̎̎̏̄̏ ̎́̋̏̐̌̆̎̉̆̍ ːˍː ̠̠̠̃̌̆̓̒ ̗̠̅̆̒̓̑̔̋̉ ̉ ̠̎̉̈̋́ ̗̠̑̆̄̆̎̆̑́̉ ̋̏̒̓̎̏-̒̔̒̓́̃̎̏̊ ̓̋́̎̉Ȣ    
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̍ ̖̔̋̏̐̏̌̉̒́́̑̉̅̏̈ȟ ̟̜̄̌̋̏̈́̍̉̎̏̄̌̉̋́̎ȟ ̃̏̒̐́̌̆̎̉̆ȟ ́̐̏̐̓̏̈ȟ ̋̏̒̓̎-̠̏̒̔̒̓́̃̎́ ̒̉̒̓̆̍́Ȣ  
 
ˍ̝̝̋̓̔́̌̎̏̒̓ȡ ˙̖̜̔̋̏̐̏̌̉̒́́̑̉̅̏̈ ɉ˙˜˞Ɋ ɀ ̂̏̌̆̈̎̉ 
̠̎́̋̏̐̌̆̎̉ȟ ̜̏̂̔̒̌̏̃̌̆̎̎ ̆ ̙̎́̑̔̆̎̉̆̍ ̏̂̍̆̎́ 
̄̌̉̋̏̈́̍̉̎̏̄̌̉̋́̎̏̃ ɉːˍːɊ ̃ ̝̑̆̈̔̌̓́̓̆ ̘̄̆̎̆̓̉̆̒̋̏̊ 
̗̎̆̐̏̌̎̏̆̎̎̏̒̓̉ ̝̜̖̌̉̈̏̒̏̍́̌̎ ̆̑̍̆̎̓̏̃̕ȟ ̘̟̖̔́̒̓̃̔̉̚ 
̃ ̖̉ ̑́̒̆̐̌̆̎̉̉̚ ɍρɎȢ ˙˜˞ ̠̠̏̓̎̏̒̓̒ ̋ ̑̆̅̋̉̍ȟ ̜̏̑́̎̎̍̕ 
̠̈́̂̏̌̆̃́̎̉̍ȟ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̝̃́̑̉̑̔̆̓ ̏̓ ̓̉̐́ ˙˜˞ 
̉ ̠̒̏̒̓́̃̌̆̓ ρ ̘̒̌̔́̊ ̎́ ςππππ ɀ ρπππππ ̜̖̎̏̃̏̑̏̇̅̆̎̎Ȣ 
˚̟̠́̂̌̅́̆̍́ ̐̑̉ ˙˜˞ ̗̝̎̆̐̏̌̎̏̆̎̎̏̒̓ ̜̖̎́̈̃́̎̎ 
̆̑̍̆̎̓̏̃̕ȟ ̐̑̉̃̏̅̉̓ ̋ ̙̟̎́̑̔̆̎̉ ̗̅̆̄̑́̅́̉̉ ̉ ́̋̓̉̃̎̏̍̔ 
̟̎́̋̏̐̌̆̎̉ ːˍː ̃ ̖̌̉̈̏̒̏̍́ ̝̒̏̆̅̉̎̉̓̆̌̎̏̊ ̓̋́̎̉Ȣ ˏ ̠̒̃̈̉ 
̒ ̘̆̍ȟ ̐̑̉ ̖̃̒̆ ̖̓̉̐́ ˙˜˞ ̋̏̒̓̎̏-̠̒̔̒̓́̃̎́ ̒̉̒̓̆̍́ 
̠̃̏̃̌̆̋́̆̓̒ ̃ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ ̗̐̑̏̆̒̒ȟ ̟̉̍̆̉̊̚ 
̟̐̑̏̄̑̆̒̒̉̑̔̉̊̚ ̖́̑́̋̓̆̑ȟ ̝̃̐̌̏̓ ̅̏ ̆̆ ̗̅̆̒̓̑̔̋̉̉ ɍςɎȢ 
˜̏̑́̇̆̎̉̆ ̋̏̒̓̎̏-̒̔̒̓́̃̎̏̊ ̜̒̉̒̓̆̍ ̠̠̠̃̌̆̓̒ ̘̐̑̉̉̎̏̊ 
̠̑́̈̃̉̓̉ ̑́̎̎̆̊ ̗̉̎̃́̌̉̅̉̈́̉̉ȟ ̃ ̠̒̃̈̉ȟ ̒ ̘̆̍ ̖̎̆̏̂̏̅̉̍̏ 
̘̝̉̈̔̉̓ ̐́̓̏̄̆̎̆̈ ̠̐̏̃̑̆̇̅̆̎̉ ̋̏̒̓̎̏-̒̔̒̓́̃̎̏̊ ̜̒̉̒̓̆̍ 
̐̑̉ ˙˜˞ ̒ ̗̝̟̆̌ ̑́̈̑́̂̏̓̋̉ ̘̐́̓̏̄̆̎̆̓̉̆̒̋̏̊ ̓̆̑́̐̉̉Ȣ  
˜̑̉ ˙˜˞ ̉̅̆̓ ́̋̓̉̃̎̏̆ ̎ ́̋̏̐̌̆̎̉̆ ̜̖̎̆̑́̒̆̐̌̆̎̎̚ ːˍː ̃̏ 
̖̃̒̆ ̝̜̖̒̏̆̅̉̎̉̓̆̌̎̏̓̋́̎̎ ̖̒̓̑̔̋̓̔̑́Ȣ ˏ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ 
̓̉̐́ ̟̠̎́̋́̐̌̉̃́̆̄̏̒̚ ːˍː ɉ̅̆̑̍́̓́̎ ̝̒̔̌́̓̕ȟ ̋̆ ̑́̓́̎ 
̝̒̔̌́̓̕ȟ ̖̏̎̅̑̏̉̓̉̎ ̝̒̔̌́̓̕ȟ ̄̆̐́̑́̎ ̝̒̔̌́̓̕Ɋ ̃ ̠̎́̒̓̏̆̆̚ 
̠̃̑̆̍ ̘̟̑́̈̌̉́̓ χ ̓̉̐̏̃ ˙˜˞ȡ I, II, III , IV, VI, VII ̉ IXȢ ːˍː - 
̖̜̐̏̌̉̒́́̑̉̅ȟ ̠̟̐̑̆̅̒̓́̃̌̉̆̚ ̒̏̂̏̊ ̟̔̄̌̆̃̏̅̎̔ ̘̝́̒̓ 
̐̑̏̓̆̏̄̌̉̋́̎̏̃Ȣ ˜̗̠̑̏̅̔̋̉ ːˍː ̃ ̃̉̅̆ ̖̜̖̐̏̌̉̒́́̑̉̅̎ 
̗̆̐̆̊ ̖̐̑̏̉̒̏̅̉̓ ̃ ́̐̐́̑́̓̆ ː̝̏̌̅̇̉ ̉̂̑̏̂̌́̒̓̏̃̕Ȣ ːˍːȟ 
̠̠̠̝̃̌̒ ̖̄̆̓̆̑̏̐̏̌̉̒́́̑̉̅́̍̉ȟ ̟̐̑̉̎̉̍́̓ ̘̔́̒̓̉̆ ̃ 
̗̏̑̄́̎̉̈́̉̉ ̘̃̎̔̓̑̉̋̌̆̓̏̎̏̄̏ ̍́̓̑̉̋̒́ȟ ̋́̋ ̏̒̎̏̃̎̏̆ 
̃̆̆̒̓̃̏̚ȟ ̉ ̘̟̏̂̆̒̐̆̉̃́̓ ̘̜̍̆̇̋̌̆̓̏̎̆ ̗̋̏̍̍̔̎̉̋́̉̉Ȣ 
ˏ́̇̎̏̊ ̘̝̟́̒̓ ̏̂̍̆̎́ ːˍːȟ ̠̠̠̃̌̆̓̒ ̖̉ ̑́̒̐́̅ȟ  ̜̋̏̓̏̑̊  
̖̐̑̏̉̒̏̅̉̓ ̃ ̖̌̉̈̏̒̏̍́ ̐̏̅ ̃̏̈̅̆̊̒̓̃̉̆̍ ̖̓́̋̉ ̆̑̍̆̎̓̏̃̕ 
̋́̋  ̞̎̅̏̄̌̉̋̏̈̉̅́̈́ȟ ̞̋̈̏̄̌̉̋̏̈̉̅́̈́ ̉ ̝̒̔̌́̓́̈́̕Ȣ  ːˍːȟ 
̠̃̈́̉̍̏̅̆̊̒̓̃̔ ̒ ̝̙̂̏̌̉̍ ̘̋̏̌̉̆̒̓̃̏̍ ̐̑̏̓̆̉̎̏̃ 
ɉ̟̘̠̃̋̌́ ̖̜̆̍̏̋̉̎ȟ ̗̜̉̓̏̋̉̎ȟ ̜́̋̓̏̑̕ ̑̏̒̓́ȟ ̜̍̏̑̏̄̆̎̕ȟ 
̜̆̑̍̆̎̓̕ ̉ ̜́̅̄̆̈̉̃̎̆ ̜̍̏̌̆̋̔̌Ɋ ̗̟̉̎̅̔̉̑̔̓ ̃̏̒̐́̌̆̎̉̆ 
̃ ̜̖̑́̈̎ ̖̋̌̆̓̋́ ɍσɎȢ ˟́̋ȟ ̜̎́̋̏̐̌̆̎̎̆ ːˍːȟ ̠̜̠̝̒̃̈̃́̒ ̒ 
˟̏̌̌ ̜̐̏̅̏̂̎̍̉ ̗̑̆̆̐̓̏̑́̍̉ τ ɉTLRτɊȟ ̟̈́̐̔̒̋́̓ 
̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̐̑̏̆̒̒ ̐̔̓̆̍ ̠̒̓̉̍̔̌̉̑̏̃́̎̉ 
̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏ȟ̃ ̖̓́̋̉ ̋́̋ ˡ˚˛-ɻȟ ˕˘-ρɼ ̉ NFkB, 
̠́̋̓̉̃̉̑̏̃́̎̉ ̜̅̆̒̓̑̔̋̓̉̃̎ ̖̞̎̈̉̍̏̃ MMP ρσȟ ̋́̓̆̐̒̉̎ 
˞˟ ̉ NOȟ ̘̓̏ ̠̐̑̉̃̏̅̓ ̋ ́̐̏̐̓̏̈̔ ̖̗̏̎̅̑̏̉̓̏̃Ȣ ˍ̐̏̐̓̏̈ȟ 
̗̜̉̎̅̔̉̑̏̃́̎̎̊ ̎́̋̏̐̌̆̎̉̆̍ ːˍːȟ ̠̠̠̃̌̆̓̒ ̃̆̅̔̉̍̚ 
́̋̓̏̑̏̍̕ ̃ ̗̅̆̒̓̑̔̋̉̉ ̖̠̑̆̃̏̊̚ ̓̋́̎̉ ̉ ̅̆̄̆̎̆̑́̓̉̃̎̏̍ 
̉̈̍̆̎̆̎̉̉ ̒̔̒̓́̃̏̃ ̐̑̉ ˙˜˞ ɍσɎȢ  M.Simonaro ̅ ̏̋́̈́̎̏ȟ ̘̓̏ ̃ 
̐́̓̏̄̆̎̆̈̆ ˙˜˞ ̜̏̒̎̏̃̎̍ ̐̔̓̆̍ ̠̃̏̒̐́̌̆̎̉ ̠̠̠̃̌̆̓̒ TLR4 
̜̏̐̏̒̑̆̅̏̃́̎̎̊ ̝̐̔̓Ȣ ˏ ̎̏̑̍̆ ̗̠́̋̓̉̃́̉ TLRτ ̝̒̉̄̎́̌̎̏̄̏ 
̐̔̓̉ ̗̠̉̎̅̔̉̑̔̆̓̒ ̃̏̈̅̆̊̒̓̃̉̆̍ ̖̌̉̐̏̐̏̌̉̒́́̑̉̅̏̃ ɉ˘˜˞Ɋȟ 
̠̠̟̖̠̃̌̉̒̚ ̜̏̒̎̏̃̎̍ ̋̏̍̐̏̎̆̎̓̏̍ ̘̋̌̆̓̏̎̏̊ ̒̓̆̎̋̉ 
̗̝̜̖̄̑́̍̏̓̑̉́̓̆̌̎ ̂́̋̓̆̑̉̊. ˘˜˞ ̘̟̔̃̆̌̉̉̃́̓ 
̞̟̋̒̐̑̆̒̒̉ ̄̆̎̏̃ ̟̖̋̏̅̉̑̔̉̚ TLR4, ̐̏̒̑̆̅̒̓̃̏̍ 
̠̜̠̒̃̈̃́̎̉ ̉ ̗́̋̓̉̃́̉̉ ̄̆̎̏̃ ,"0 ɉ˘˜˞ ̠̜̟̒̃̈̃́̉̊̚ 
̂̆̌̏̋Ɋȟ CD14 (̜̍̆̍̂̑́̎̎̊ ̄̌̉̋̏̈̉̌̏̒́̓̉̅̉̌̉̎̏̈̉̓̏̌̕̕-
̠̜̒̃̈́̎̎̊ ̂̆̌̏̋ȟ ̋̏̍̐̏̎̆̎̓ ̗̑̆̆̐̓̏̑̎̏̄̏ ̋̏̍̐̌̆̋̒́ 
CD14/TLR4/ MD2ȟ ̟̑́̒̐̏̈̎́̆̄̏̚ ˘˜Ɋ˞ ̉ MyD88 (myeloid 
differenti ation primary response gene 88, ̗̝̜̉̓̏̈̏̌̎̊ 
̜́̅́̐̓̆̑̎̊ ̂̆̌̏̋)ȟ ̘̟̖̔́̒̓̃̔̉̚ ̃ ̘̐̆̑̆̅́̆ ̒̉̄̎́̌́ ̏̓ TLR 
[4]. C̓ ̠̑̔̋̓̔̑̎́ ̖̝̒̏̇̆̒̓ ̞̜̖̎̅̏̄̆̎̎ ̑́̄̍̆̎̓̏̃̕ ːˍːȟ ̃ 
̘́̒̓̎̏̒̓̉ ̅̆̑̍́̓́̎ ̝̒̔̌́̓́̕ȟ ̒ ˘˜˞ȟ ̐̑̉̃̏̅̉̓ ̐̑̉ ˙˜˞ ̋ 
̗́̋̓̉̃́̉̉ TLRτ ̝̒̉̄̎́̌̎̏̄̏ ̐̔̓̉Ȣ ˜̘̑̉̆̍ ̅̏̋́̈́̎̏ȟ ̘̓̏ 
̅̆̑̍́̓́̎ ̝̒̔̌́̓̕ ̒̓̉̍̔̌̉̑̔̆̓ ̜̃̒̃̏̂̏̇̅̆̎̉̆ NO ̉̈ 

̜̖̈̅̏̑̏̃ ̋̌̆̓̏̋ ̃ ̝̙̂̏̌̆̊ ̒̓̆̐̆̎̉ȟ ̘̆̍ ˘˜˞ ɍυɎȢ ˏ 
̠̖̉̒̒̌̆̅̏̃́̎̉ M.Simonaroȟ ̜̖̐̑̏̃̆̅̆̎̎ ̎́ ̜̖̋̑̒́ȟ ̜̂̌̏ 
̐̑̏̅̆̍̏̎̒̓̑̉̑̏̃́̎̏ȟ ̘̓̏ ̅̆̑̍́̓́̎ ̝̒̔̌́̓̕ ̓́̋ ̇̆ ̋́̋ ˘˜˞ 
̍̏̇̆̓ ̝̒̓̉̍̔̌̉̑̏̃́̓ ̜̃̒̃̏̂̏̇̅̆̎̉̆ NO ̉ȟ ̓̆̍ ̜̒́̍̍ȟ 
̜̜̝̃̈̃́̓ ́̐̏̐̓̏̈ ̖̗̏̎̅̑̏̉̓̏ ̃[4].  
˝̝̆̈̔̌̓́̓̏̍ ̗́̋̓̉̃́̉̉ TLRτ ̐̔̓̉ ̠̠̠̃̌̆̓̒ ̒̉̎̓̆̈ ̉ 
̗̠̒̆̋̑̆̉ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̍̆̅̉́̓̏̑̏̃ȟ ̟̘̠̃̋̌́ ̖̜̆̍̏̋̉̎ 
(MIPρɻɊȟ ̗̜̉̓̏̋̉̎ ɉˡ˚˛-ɻ ̉ ˕˘ρɊ ̉ ̟̍́̓̑̉̋̒̎̔ 
̍̆̓́̌̌̏̐̑̏̓̆̉̎́̈̔ ɉMMP). ˏ ̒̃̏ ̟ ̘̝̏̆̑̆̅ȟ ːˍː ̟̔̒̉̌̉̃́̓ 
̞̟̋̒̐̑̆̒̒̉ ̄̆̎̏̃ #$ττ ̉ -Ù$ψψȟ ̘̓̏ ̠̠̠̃̌̆̓̒ ̘̜̅̏̒̓́̓̏̎̍ 
̠̅̌ ̗́̋̓̉̃́̉̉ TLRτ ̒̉̄̎́̌́Ȣ ˏ ̞̝̜̖̋̒̐̆̑̉̍̆̎̓́̌̎ 
̠̖̉̒̒̌̆̅̏̃́̎̉ ̐̑̉ ̗̉̎́̋̓̉̃́̉̉ TLRτ ̔ ̜̙̍̆̊ ̒ ˙˜˞ VII 
̓̉̐́ ̜̂̌́ ̘̏̓̍̆̆̎́ ̝̠̐̏̌̏̇̉̓̆̌̎́ ̅̉̎́̍̉̋́ ̃ ̙̏̓̎̏̆̎̉̉ 
̑̏̒̓́ ̉ ̐̌̏̓̎̏̒̓̉ ̜̖̋̏̒̓̎ ̐̌́̒̓̉̎̏̋ ̉ȟ ̒́̍̏̆ ̄̌́̃̎̏̆ȟ 
̖̐̑̏̉̒̏̅̉̌́ ̗̠̎̏̑̍́̌̉̈́̉ ̠̔̑̏̃̎ ˡ˚˛-ɻ ɍυɎȢ  
ˏ ̠̖̉̒̒̌̆̅̏̃́̎̉ Wang ̜̂̌̏ ̜̠̃̃̌̆̎̏ȟ ̘̓̏ ̃̃̆̅̆̎̉̆ 
̜̈̅̏̑̏̃̍ ̜̙̍́̍ ːˍːȟ ̖̓́̋̉ ̋́̋ ̠̄̉́̌̔̑̏̎̏̃́ ̋̉̒̌̏̓́ȟ 
̄̆̐́̑́̎ ̝̒̔̌́̓̕ȟ ̋̆̑́̓́̎ ̝̒̔̌́̓̕ȟ ̗̉̎̅̔̉̑̔̆̓ ̔ ̖̎̉ 
̋̌̉̎̉̋̔ ̠̃̏̒̐́̌̆̎̉ ̃ ̃̉̅̆ ́̑̓̑̉̓́ȟ ̓̆̎̅̏̒̉̎̏̃̉̉̓́ȟ 
̅̆̑̍́̓̉̓́ ̉ ̘̟̋̌̆̓̏̎̔ ̝̗̟̉̎̉̌̓̑́̉̕ ̃ ̘̜̑́̈̌̉̎̆ 
̝̜̒̏̆̅̉̎̉̓̆̌̎̏̓̋́̎̎̆ ̜̒̓̑̔̋̓̔̑Ȣ ˣ̟̉̑̋̔̌̉̑̔̉̆̚ ̉̌̉ 
̝̌̏̋́̌̎̏ ̜̏̒̃̏̂̏̇̅̆̎̎̆ ːˍː ̟̒̓̉̍̔̌̉̑̔̓ ̝̟̋̌̏̎́̌̎̔ 
̞̟̋̒̐́̎̒̉ ̘̜̖̑́̈̌̉̎ ̋̌̆̓̏̋ȟ ̟̘̠̃̋̌́ ˟-̗̜̌̉̍̏̉̓̕ȟ ˏ-
̗̜̌̉̍̏̉̓̕ ̉ ̍́̋̑̏́̄̉̕ ɉ˙ˡɊȢ ˪̓̉ ̜̅́̎̎̆ ̜̔̋́̈̃́̆̓ ̎́ 
̈́̐̔̒̋ ̗̐̑̏̆̒̒̏̃ ̗̉̍̍̔̎̉̈́̉̉ ̐̑̏̓̉̃ ̜̖̒̏̂̒̓̃̆̎̎ 
́̎̓̉̄̆̎̏̃ȟ ̖̓́̋̉ ̋́̋ ːˍːȟ ̘̓̏ ̠̉̈̍̆̎̆̓ ̃ ̏̑̄́̎̉̈̍̆ 
̜̉̍̍̔̎̎̊ ̏̓̃̆̓ ̉ ̜̜̃̈̃́̆̓ ̖̘̑̏̎̉̆̒̋̉̊ ̝̜̃̏̒̐́̌̉̓̆̌̎̊ 
̗̐̑̏̆̒̒ ɍφɎȢ ˟́̋ ̋́̋ ̜̉̈̂̓̏̋ ːˍː ̐̑̉ ˙˜˞ ̠̠̠̃̌̆̓̒  
̘̍̆̓́̂̏̌̉̆̒̋̉̍ ́̋̓̏̑̏̍̕ ̈́̐̔̒̋́ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ 
̗̐̑̏̆̒̒́ȟ G.S.Hotamisligil ̐̑̆̅̌̏̇̉̌ ̓̆̑̍̉̎ metaflammation 
- ̃ ̏̒̐́̌̆̎̉̆ ̈́̐̔̆̎̎̏̆̚ ̘̍̆̓́̂̏̌̉̆̒̋̉̍ ̗̐̑̏̆̒̒̏̍ ɍχɎȢ  
Di Rosario ̃ ̖̒̃̏̉ ̖̑́̂̏̓́ ̐̏ ̘̟̉̈̔̆̎̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
̜̙̍̆̊ ̒ ˙˜˞ III -ˏ ̓̉̐́ ̐̑̏̅̆̍̏̎̒̓̑̉̑̏̃́̌ ̜̙̐̏̃̆̎̎̏̆ 
̒̓̉̍̔̌̉̑̏̃́̎̉̆ ̜̖̍̎̏̇̆̒̓̃̆̎̎ ̉̍̍̔̎̏-̠̜̖̒̃̈́̎̎ ̄̆̎̏̃ 
̃̑̏̇̅̆̎̎̏̄̏ ̉ ́̅́̐̓̉̃̎̏̄̏ ̉̍̍̔̎̉̓̆̓́ȟ ̟̘̠̃̋̌́ ̜̄̆̎ ˟-
̗̌̉̍̏̉̓̏̃̕ȟ ˏ-̗̌̉̍̏̉̓̏̃̕ȟ ̋̏̍̐̌̆̍̆̎̓ȟ 
̜̉̍̍̔̎̏̄̌̏̂̔̌̉̎ȟ TLR ̉ ́̎̓̉̄̆̎ ̟̐̑̆̈̆̎̓̉̑̔̉̆̚ 
̜̍̏̌̆̋̔̌ ɍψɎȢ ˚̠́̑̅̔ ̒ ̞̓̉̍ȟ S.Killedar ̔̒̓́̎̏̃̉̌ȟ ̘̓̏ 
̃̃̆̅̆̎̉̆ ̗̌̉̍̏̉̓̏̃̕ ̜̙̍̆̊ ̒ ˙˜˞ III  ˏ ̓̉̐́ ̜̈̅̏̑̏̃̍ 
̜̙̍́̍ ̜̜̃̈̃́̆̓ ̔ ̖̐̏̒̌̆̅̎̉ ̎̆̊̑̏̃̏̒̐́̌̆̎̉̆ ̒  
̝̙̅́̌̎̆̊̉̍ ̑́̈̃̉̓̉̆̍ ̋̌̉̎̉̋̉ ̠̐̏̑́̇̆̎̉ ̗̝̆̎̓̑́̌̎̏̊ 
̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍Ȣ ˟́̋̇̆ ̉̍ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̘̝̈̎́̉̓̆̌̎̏̆ 
̘̔̃̆̌̉̆̎̉̆ ̞̋̒̐̑̆̒̒̉̉ ̄̆̎̏̃ ̗̉̓̏̋̉ ̎̏̃ȡ IFN-ɾȟ IFN-ɻȟ ˕˘-2, 
˕ -̆τȟ ˕˘-υȟ ˕˘-ρχ ̉ ˡ˚˛-ɻȢ ˛̘̝̓̍̆́̌̏̒ ̘̔̃̆̌̉̆̎̉̆ ̃ 
̎̆̊̑̏̄̌̉̆ CD3e, CDτ ̉ CD8aȟ ̘̓̏ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ ̏̂ 
̝̗̉̎̉̌̓̑́̉̉̕ ˟-̗̌̉̍̏̉̓́̍̉̕  ̋̌̆̓̏̋ ̄̏̌̏̃̎̏̄̏ ̉ 
̒̐̉̎̎̏̄̏ ̍̏̈̄́ ̜̙̍̆̊ ̒ ˙˜˞ IIIȢ ˪̓̉ ̜̅́̎̎̆ ̠̟̐̏̈̃̏̌̓ 
̝̐̑̆̅̐̏̌̏̇̉̓ȟ ̘̓̏ ̟̠̎́̋́̐̌̉̃́̉̆̒̚ ̄̆̐́̑́̎ ̝̒̔̌́̓̕ ̐̑̉ 
˙˜˞ III  ̗̉̎̉̉̉̑̔̆̓ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ ̜̉̍̍̔̎̎̊ ̏̓̃̆̓ ̉  
̈́̐̔̒̋́̆̓ ̜́̔̓̏̉̍̍̔̎̎̊ ̗̐̑̏̆̒̒ȟ ̜̋̏̓̏̑̊ ̃ ̝̙̅́̌̎̆̊̆̍ 
̐̑̉̃̏̅̉̓ ̋ ̟̎̆̊̑̏̃̏̒̐́̌̆̎̉ ɍωɎȢ  
˜̑̉ ˙˜˞ ̝̠̒̉̎̏̃̉́̌̎́ ̍̆̍̂̑́̎́ ̄̉̐̆̑̐̌́̈̉̑̏̃́̎́ȟ ̘̓̏ 
̏̂̔̒̌̏̃̌̆̎̏ ̂̏̌̆̆ ̜̂̒̓̑̏̊ ɉ̐̏ ̟̒̑́̃̎̆̎̉ ̒̏ ̜̈̅̏̑̏̃̍̉Ɋ 
̗̐̑̏̌̉̆̑́̉̆̊̕ ̝̜̖̒̉̎̏̃̉́̌̎ ̋̌̆̓̏̋ȟ ̋́̋ ̝̑̆̈̔̌̓́̓ 
̜̙̜̖̐̏̃̆̎̎ ̔̑̏̃̎̆̊ ˡ˚˛-ɻȟ ˕˘-ρ ̉ 4'&ɼȢ ˏ ̟̒̃̏ ̘̝̏̆̑̆̅ 
4'&ɼ ̠̐̑̆̅̒̓́̃̌̆̓ ̉̈ ̠̒̆̂ ̂̆̌̏̋ȟ ̜̋̏̓̏̑̊ ̋̏̎̓̑̏̌̉̑̔̆̓ 
̗̟̐̑̏̌̉̆̑́̉̕ ̉  ̘̟̋̌̆̓̏̎̔ ̗̅̉̆̑̆̎̉̑̏̃̋̔̕̕ ̜̖̎̆̈̑̆̌ 
̖̗̏̎̅̑̏̉̓̏̃ ̉ ̗̒̉̎̏̃̉̏̉̓̏̃Ȣ ˏ ̠̖̉̒̒̌̆̅̏̃́̎̉ M.Simonaro 
̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ȟ ̠̎̆̒̍̏̓̑ ̎́ ̗̟́̋̓̉̃́̉ 

https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%B7%D0%B8%D0%BB%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D0%B8%D0%B4%D0%B8%D0%BB%D0%B8%D0%BD%D0%BE%D0%B7%D0%B8%D1%82%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/TLR4
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D0%B0%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D1%82%D0%B8%D0%B3%D0%B5%D0%BD_96
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA
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̝̜̖̐̑̏̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ȟ ̠̖̐̑̉̃̏̅̉̚ ̋ ́̐̏̐̓̏̈̔ 
̖̗̏̎̅̑̏̉̓̏̃ȟ ̃ ̗̆̌̏̍ ̎̆ ̘̠̏̓̍̆́̆̓̒ ̘̝̈̎́̉̓̆̌̎̏̄̏ 
̠̒̎̉̇̆̎̉ ̘̋̏̌̉̆̒̓̃́ ̖̐̏̒̌̆̅̎̉ȟ ̘̓̏ ̛̠̠̠̏̂̒̎̆̓̒ 
̘̔̃̆̌̉̆̎̎̏̊ ̞̋̒̐̑̆̒̒̉̆̊  4'&ɼȢ ˛̅̎́̋̏ȟ ̎̉̈̋̉̊ ̝̔̑̏̃̆̎ 
̏̒̓̆̏̎̆̋̓̉̎́ȟ ̋́̋ ̒̌̆̅̒̓̃̉̆ ̏̒̓̆̏̐̆̎̉̉ȟ ̐̑̉̃̏̅̉̓ ̋ 
̘̎̆̅̏̒̓́̓̏̎̏̍̔ ̠̜̟̒̃̈̃́̎̉ ̝̗̠̋́̌̉ ̃ ̠̖̋̏̒̓ ̉ 
̝̙̟̔̍̆̎̆̎̉ ̖̉ ̗̍̉̎̆̑́̌̉̈́̉̉ȟ ̒̉̎̓̆̈̔ ̜̖̎̆̈̑̆̌ 
̖̗̏̎̅̑̏̉̓̏̃ȟ ̎̆ ̜̖̒̐̏̒̏̂̎ ̝̒̏̑̍̉̑̏̃́̓̕ ̟̈̅̏̑̏̃̔ 
̟̋̏̒̓̎̔ ̝̓̋́̎ ɍρπɎȢ ˏ ̟̒̃̏ ̘̝̏̆̑̆̅ȟ ̑́̈̃̉̓̉̆ ̏̒̓̆̏̐̆̎̉̉ 
̠̒̃̈́̎̏ ̒ ̜̙̐̏̃̆̎̉̆̍ ̠̔̑̏̃̎ ̏̒̓̆̏̋̌́̒̓̏̃ȟ ̠̠̟̖̠̃̌̉̒̚ 
̍̆̅̉́̓̏̑́̍̉ ̠̃̏̒̐́̌̆̎̉ ̉ ̞̑̏̈̉̉ ̋̏̒̓̎̏̊ ̓̋́̎̉Ȣ ˜̑̉ ˙˜˞ 
̠̏̒̓̆̏̐̆̎̉ ̠̐̏̅̅̆̑̇̉̃́̆̓̒  ̝̙̂̏̌̉̍ ̘̋̏̌̉̆̒̓̃̏̍ 
̏̒̓̆̏̋̌́̒̓̏̃ ̉ ̖̉ ̙̐̑̆̅̆̒̓̃̆̎̎̉̋̏̃ ̃ ̋̏̒̓̎̏̍ ̍̏̈̄̆Ȣ 
˛̒̓̆̏̋̌́̒̓̏̄̆̎̆̈̉̒ ̈́̃̉̒̉̓ ̏̓ ̠̃̈́̉̍̏̅̆̊̒̓̃̉ RANK ̉ ̆̄̏ 
̜̌̉̄́̎̅ RANKLȢ ˪̠̋̒̐̑̆̒̒̉ ̄̆̎̏̃ RANKL ̠̑̆̄̔̌̉̑̔̆̓̒ 
̗̉̓̏̋̉̎́̍̉ ˡ˚˛-ɻȟ ˕˘ρ-ɼȢ ˕̈̃̆̒̓̎̏ȟ ̘̓̏ ̗̜̒̉̎̏̃̉̏̉̓ ̔ 
̝̜̖̂̏̌̎ ˙˜˞ ̟̒̆̋̑̆̓̉̑̔̓ RANKȟ ̜̋̏̓̏̑̊ ̐̑̉̃̌̆̋́̆̓ 
̍́̋̑̏́̄̉̕ ̉̈ ̋̑̏̃̉ ̉ ̒̓̉̍̔̌̉̑̔̆̓ ̖̉ ̗̅̉̆̑̆̎̉̑̏̃̋̔̕̕ ̃ 
̜̏̒̓̆̏̋̌́̒̓ȟ ̜̋̏̓̏̑̆ ̠̐̑̉̃̏̅̓ ̋ ̏̒̓̆̏̐̆̎̉̉Ȣ  
RANK ɀ ̗̑̆̆̐̓̏̑ ́̋̓̉̃́̓̏̑ NFkB ɉ̠̜̅̆̑̎̊ ́̋̓̏̑̕ 
̗̓̑́̎̒̋̑̉̐̉̉ kappa ˏɊȟ ̓́̋ ̇̆ ̉̈̃̆̒̓̆̎ ̋́̋ TRANCE 
̗̑̆̆̐̓̏̑ȟ ̠̠̠̃̌̆̓̒ ̘̌̆̎̏̍ ̒̆̍̆̊̒̓̃́ ˡ˚˛-ɻ ̗̑̆̆̐̓̏̑̏̃Ȣ 
2!.+ ̠̠̠̃̌̆̓̒ ̗̑̆̆̐̓̏̑̏̍ ̠̅̌ RANK ̌̉̄́̎̅́ ɉRANKLɊ ̉ 
̘̝̟́̒̓ 2!.+Ⱦ2!.+,Ⱦ/0' ̏̐̏̒̑̆̅̏̃́̎̎̏̄̏ ̐̔̓̉ȟ ̜̋̏̓̏̑̊ 
̑̆̄̔̌̉̑̔̆̓ ̗̅̉̆̑̆̎̉̑̏̃̋̔̕̕ ̉ ̗̟́̋̓̉̃́̉ ̏̒̓̆̏̋̌́̒̓̏̃Ȣ 
OPG - ̞̓̏ ̗̑̆̆̐̓̏̑ ̐̑̉̍́̎̋́ ̠̅̌ 2!.+ȟ ̑̆̄̔̌̉̑̔̆̓ 
̠̗̟̒̓̉̍̔̌̉ 2!.+ ̝̒̉̄̎́̌̎̏̄̏ ̐̔̓̉ȟ ̠̋̏̎̋̔̑̉̑̔ ̈́ 2!.+,Ȣ 
˔̘̝̎́̉̓̆̌̎̏̆ ̘̔̃̆̌̉̆̎̉̆ ̞̋̒̐̑̆̒̒̉̉ RANKL ̄̆̎́ ̜̂̌̏ 
̔̒̓́̎̏̃̌̆̎̏ ̃ ̖̗̖̏̎̅̑̏̉̓́ȟ ̗̖̒̉̎̏̃̉́̉̓́ ̉ ̉̂̑̏̂̌́̒̓̕-
̜̖̐̏̅̏̂̎ ̗̖̒̉̎̏̃̉́̉̓́ ̔ ̜̋̑̒ ̒ ˙˜˞ VI ̓̉̐́ ɍρρɎȢ 
˜̝̜̑̏̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̉̓̏̋̉̎ȟ ̓́̋̉̆ ̋́̋ ˕˘ρɼ ̉ ˡ˚˛-ɻ 
̠̠̟̠̃̌̓̒ ̜̍̏̎̍̉̚ ̠̒̓̉̍̔̌̓̏̑́̍̉ ̗̑̆̈̏̑̂̉̉ ̜̖̋̏̒̓̎ 
̏̒̓̆̏̋̌́̒̓̏̃ ̐̔̓̆̍ ̗̉̎̅̔̋̉̉ ̞̋̒̐̑̆̒̒̉̉ RANKL  ̉
̗́̋̓̉̃́̉̉ ̗̑̆̆̐̓̏̑̏̃ ̎́ ̖̐̏̃̆̑̎̏̒̓̉ ̗̍̏̎̏̉̓̏̃Ȣ 
˕̠̒̒̌̆̅̏̃́̎̉ ̎́ ̜̖̇̉̃̏̓̎ ̒ ˙˜˞ VI ̉ VII ̐̏̋́̈́̌̉ȟ ̘̓̏ ̐̑̉ 
˙˜˞ ̙̐̑̆̅̆̒̓̃̆̎̎̉̋̉ ̏̒̓̆̏̋̌́̒̓̏̃ ̉ ̅̑̔̄̉̆ ̋̌̆̓̋̉ 
̝̍́̋̑̏́̄́̌̎̏̄̏̕ ̖̠̐̑̏̉̒̏̇̅̆̎̉ ̍̏̄̔̓ ̜̝̃̒̃̏̂̏̇̅́̓ 
̝̜̐̑̏̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̉̓̏̋̉̎ ̉ ̝̐̏̅̅̆̑̇̉̃́̓ 
̏̒̓̆̏̋̌́̒̓̏̄̆̎̆̈̉̒Ȣ ˏ̜̙̠̜̆̔̐̏̍̎̔̓̊ NF-ʆ" ɀ 
̝̜̔̎̉̃̆̑̒́̌̎̊ ́̋̓̏̑̕ ̗̓̑́̎̒̋̑̉̐̉̉ȟ ̟̋̏̎̓̑̏̌̉̑̔̉̊̚ 
̞̟̋̒̐̑̆̒̒̉ ̄̆̎̏̃ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́, ́ ̐̏̐̓̏̈́ ̉ ̘̋̌̆̓̏̎̏̄̏ 
̗̉̋̌́Ȣ ˚̙́̑̔̆̎̉̆ ̠̗̑̆̄̔̌̉̉ .&-Ë" ̜̜̃̈̃́̆̓ ̃̏̒̐́̌̆̎̉̆ ̉ 
̜́̔̓̏̉̍̍̔̎̎̆ ̠̈́̂̏̌̆̃́̎̉. NF-Ë" ̠́̋̓̉̃̉̑̔̆̓̒ 
̗̉̓̏̋̉̎́̍̉ȟ ̓́̋̉̍̉ ̋́̋ ˡ˚˛-ɻȟ ˕˘ρ ɍρςɎȢ  
˙̜̆̅̉́̓̏̑ ̠̃̏̒̐́̌̆̎̉ȟ ̜́̋̓̉̃̉̑̏̃́̎̎̆ TLR4-
̜̏̐̏̒̑̆̅̏̃́̎̎̍ ̐̔̓̆̍ȟ ̜̟̏̋́̈̃́̓ ̝̙̂̏̌̏̆ ̠̃̌̉̎̉̆ ̎́ 
̘̔̃̆̌̉̆̎̉̆ ́̐̏̐̓̏̈́ ̖̗̏̎̅̑̏̉̓̏̃ ̉ ̠̉̈̍̆̎̆̎̉ ̃ ̍́̓̑̉̋̒̆ 
̐̔̓̆̍ ̠̒̓̉̍̔̌̉̑̏̃́̎̉ ̞̋̒̐̑̆̒̒̉̉ ̄̆̎̏̃ ̎́ ̍́̓̑̉̋̒̎̏̊ 
̍̆̓́̌̌̏̐̑̏̓̆̉̎́̈̆ ɉMMPɊȟ ̘̓̏ ̜̂̌̏ ̅̏̋́̈́̎̏ ̎́ ̜̖̇̉̃̏̓̎ 
̒ ˙˜˞ VI ̉ VII ̓̉̐́̍̉Ȣ MMP ̠̏̓̎̏̒̉̓̒ ̋ ̒̆̍̆̊̒̓̃̔ 
̘̜̖̃̎̆̋̌̆̓̏̎ ̗̉̎̋-̜̖̈́̃̉̒̉̍ ̞̎̅̏̐̆̐̓̉̅́̈ȟ ̜̖̒̐̏̒̏̂̎ 
̙̝̑́̈̑̔́̓ ̃̒̆ ̜̓̉̐ ̂̆̌̋̏̃ ̘̃̎̆̋̌̆̓̏̎̏̄̏ ̍́̓̑̉̋̒́ȟ 
̜̜̠̃̈̃́ ̓̆̍ ̜̒́̍̍ ́̐̏̐̓̏̈Ȣ MMP ̠̠̠̃̌̆̓̒ ̘̐̆̑̃̉̎̏ 
̜̏̓̃̆̓̒̓̃̆̎̎̍ ̈́ ̗̟̅̆̄̑́̅́̉ ̖̠̑̆̃̏̄̏̚ ̍́̓̑̉̋̒́ȟ ̋ ̎̆̍̔ 
̠̠̏̓̎̏̒̓̒ MMP ρȟ ψ ̉ ρσȢ ˚̟̆̍́̌̏̃́̇̎̔ ̝̑̏̌ ̃ ̑́̈̃̉̓̉̆ 

́̑̓̑̉̓́ ̉̄̑́̆̓ ̋́̓̆̐̒̉̎ ˞˟ȟ ̜̋̏̓̏̑̊ ̒̔̆̒̓̃̆̎̎̏̚ 
̞̠̋̒̐̑̆̒̒̉̑̔̆̓̒ ̉ ̘̠̔̃̆̌̉̉̃́̆̓̒ ̃ ̘̓̆̆̎̉̆ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̃ ̖̗̖̏̎̅̑̏̉̓́ȟ ̖̏̒̓̆̋̌́̒̓́ȟ 
̝̜̖̒̉̎̏̃̉́̌̎ ̖̉̂̑̏̂̌́̒̓́̕ȟ ̖̍́̋̑̏́̄́̕ ̉ ̗̖̌̆̊̋̏̉̓́Ȣ ˜̑̉ 
˙˜˞ ̎́̋̏̐̌̆̎̉̆ ̜̖̅̆̒̓̑̔̋̓̉̃̎ ̞̎̈̉̍̏̃ȟ ̖̓́̋̉ ̋́̋ 
̋́̓̆̐̒̉̎ ˞˟ ̉ MMPȟ ̃ ̝̜̖̒̉̎̏̃̉́̌̎ ̖̉̂̑̏̂̌́̒̓́̕ ̉ 
̖̏̒̓̆̏̋̌́̒̓́ ̘̝̈̎́̉̓̆̌̎̏ ̠̔̒̉̌̉̃́̆̓̒ ̐̏̅ ̃̏̈̅̆̊̒̓̃̉̆̍ 
̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̗̉̓̏̋̉̎̏̃ ˡ˚˛-ɻ ̉ ˕˘ρȟ ̘̓̏ ̐̑̉̃̏̅̉̓ ̋ 
̙̟̑́̈̑̔̆̎̉ ̟̘̜̖̋̌̆̃ ̋̏̍̐̏̎̆̎̓̏̃ ̞̗̟̠̋̒̓̑́̆̌̌̑̎̏̄̏ 
̍́̓̑̉̋̒́ȟ ̟̘̠̃̋̌́ ̞̌́̒̓́̎ȟ ̜̋̏̌̌́̄̆̎ ̉ ̜̐̑̏̓̆̏̄̌̉̋́̎Ȣ ɍτɎȢ  
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̒̔̆̒̓̃̔̆̓̚ ̓́̋̇̆ ̠̓̆̏̑̉ ̠̗̑̆̄̔̌̉̉ 
̞̋̒̐̑̆̒̒̉̉ TLRτ ̐̔̓̆̍ ̗̉̎́̋̓̉̃́̉̉ JAK-STAT ̖̍̆́̎̉̈̍́Ȣ 
˜̝̔̓ JAK-STAT ̠̠̠̃̌̆̓̒ ̜̏̒̎̏̃̎̍ ̐̔̓̆̍ ̘̃̎̔̓̑̉̋̌̆̓̏̎̏̊ 
̘̐̆̑̆̅́̉ ̒̉̄̎́̌̏̃ ̒ ̗̑̆̆̐̓̏̑̏̃ ̗̉̓̏̋̉̎̏̃Ȣ ˞̔̆̒̓̃̔̆̓̚ ̅̃̆ 
̜̏̒̎̏̃̎̆ ̜̍̏̌̆̋̔̌ ̞̓̏̄̏ ̐̔̓̉ ɀ ̋̉̎́̈́ *!+ ̉ 
̗̜̓̑́̎̒̋̑̉̐̉̏̎̎̊ ́̋̓̏̑̕ Signal Transducer and Activator of 
Transcription (S4!4ɊȢ ˞̔̆̒̓̃̔̆̓̚ ̝̎̆̒̋̏̌̋̏ ̓̉̐̏̃ STAT: 
STAT1, STAT2, STAT3, STAT4, STAT5, STAT6  ̉ STAT7. ˏ 
̖̍̆́̎̉̈̍̆ ̠̑́̈̃̉̓̉ ̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̐̑̉ ˙˜˞ 
̜̈́̅̆̊̒̓̃̏̃́̎ ς ̓̉̐́ STATȢ ˍ̎̓̉-̜̐̑̏̌̉̆̑́̓̉̃̎̊̕ ̞̆̋̓̕̕ 
̎́ ̑̏̒̓ ̐̌́̒̓̉̎̏̋ ̖̗̏̎̅̑̏̉̓̏̃ ̜̏̋́̈̃́̆̓ STATρȟ ̃ ̓̏ ̠̃̑̆̍ 
̋́̋ STATσ ̠̠̠̃̌̆̓̒ ̐̑̏-̜̐̑̏̌̉̆̑́̓̉̃̎̍̕Ȣ ˏ ̖̑́̂̏̓́ 
J.A.Metcalf ̏ ̘̝̓̍̆́̌̏̒ ̒̎̉̇̆̎̉̆ ̗̐̑̏̌̉̆̑́̉̉̕ ̖̗̏̎̅̑̏̉̓̏̃ 
̉ ̘̋̏̌̉̆̒̓̃́ ̖̑́̒̓̔̉̚ ̐̌́̒̓̉̎̏̋ ̐̑̉ ˙˜˞ VII ̓̉̐́ȟ 
̗̜̖́̒̒̏̉̉̑̏̃́̎̎ ̒̏ ̒̎̉̇̆̎̉̆̍ ̞̋̒̐̑̆̒̒̉̉ STAT3. 
ˏ̠̆̑̏̓̎̏ȟ ̝̙̔̍̆̎̆̎̉̆ ́̋̓̉̃̎̏̒̓̉ STATσ ̠̠̠̃̌̆̓̒ 
̖̍̆́̎̉̈̍̏̍ȟ ̠̐̑̉̃̏̅̉̍̚ ̋ ̟̒̎̉̇̆̎̉ ̗̐̑̏̌̉̆̑́̉̉̕ 
̋̌̆̓̏̋ ̋̏̒̓̎̏-̖̠̑̆̃̏̊̚ ̜̒̉̒̓̆̍ ɍρσɎȢ  
ˏ̜̜̃̏̅ȡ ̓́̋̉̍ ̏̂̑́̈̏̍ȟ ̎́̋̏̐̌̆̎̉̆ ːˍː ̈́̐̔̒̋́̆̓ ̋́̒̋́̅ 
̠̜̖̃̈́̉̍̏̒̃̈́̎̎ ̘̖̍̆̓́̂̏̌̉̆̒̋̉ȟ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̉ 
̘̖̉̍̍̔̎̏̌̏̄̉̆̒̋̉ ̏̓̃̆̓̏̃ ̒ ̜̒̉̒̓̆̍̎̍ ̞̆̋̓̏̍̕̕ȟ 
̠̐̑̉̃̏̅̉̊̚ ̋ ́̔̓̏̉̍̍̔̎̎̏̍̔ ̟̃̏̒̐́̌̆̎̉ ̉ ́̐̏̐̓̏̈̔ 
̖̗̏̎̅̑̏̉̓̏̃ȟ ̘̓̏ȟ ̃ ̘̋̏̎̆̎̏̍ ̉̓̏̄̆ȟ ̐̑̉̃̏̅̉̓ ̋ ̎̉̈̋̏̍̔ 
̘̋́̆̒̓̃̔ ̗̑̆̄̆̎̆̑́̉̉ ̋̏̒̓̎̏-̖̠̑̆̃̏̊̚ ̓̋́̎̉ ɉ̑̉̒̔̎̏̋ ρɊȢ 
˞̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̃̒̆ ̜̙̜̃̆̔̋́̈́̎̎̆ ̜̅́̎̎̆ȟ 
̠̠̟̠̃̌̓̒ ̝̑̆̈̔̌̓́̓́̍̉ ̞̝̜̖̋̒̐̆̑̉̍̆̎̓́̌̎ ̉̒̒̌̆̅̏̃́̎̉̊ 
̎́ ̜̖̇̉̃̏̓̎Ȣ ˍ̘̜̎́̌̏̄̉̎̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̒ ̘̔́̒̓̉̆̍ ̟̌̅̆̊ 
̎̆ ̝̐̑̏̃̏̅̉̌̉̒Ȣ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ ̝̜̑̆̈̔̌̓́̓ ̜̖̐̑̏̃̆̅̆̎̎ 
̉̒̒̌̆̅̏̃́̎̉̊ ̠̠̟̠̃̌̓̒ ̝̅̏̋́̈́̓̆̌̒̓̃̏̍ ̓̏̄̏ȟ ̘̓̏ ̐̑̉ ˙˜˞ 
̉̍̆̆̓ ̍̆̒̓̏ ̒̉̒̓̆̍̎̏̆ ̖̘̑̏̎̉̆̒̋̏̆ ̃̏̒̐́̌̆̎̉̆ȟ ̖̒̏̇̆̆ ̒ 
̝̜̃̏̒̐́̌̉̓̆̌̎̍ ̗̐̑̏̆̒̒̏̍  ̐̑̉ ̖̍̎̏̄̉ ̜̖́̔̓̏̉̍̍̔̎̎ 
̠̖̈́̂̏̌̆̃́̎̉ ɉ̜̑̆̃̍́̓̏̉̅̎̊ ́̑̓̑̉̓ȟ ̒̋̌̆̑̏̅̆̑̍́ȟ 
̠̒̉̒̓̆̍̎́ ̠̋̑́̒̎́ ̘̃̏̌́̎̋́Ɋȟ ̠̒̃̈́̎̎̏̆ ̒ ̘̐́̓̏̌̏̄̉̆̒̋̉̍ 
̍̆̓́̂̏̌̉̈̍̏̍ ːˍːȢ 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̃ ̘̋́̆̒̓̃̆ ̝̈́̍̆̒̓̉̓̆̌̎̏̊ ̓̆̑́̐̉̉ ˙˜˞ 
I, II , IV-A ̉ VI ̓̉̐̏̃ ̝̟̠̉̒̐̏̌̈̔̓̒ ̜̑̆̋̏̍̂̉̎́̎̓̎̆ 
̝̜̌̉̈̏̒̏̍́̌̎̆ ̜̆̑̍̆̎̓̕Ȣ ˛̅̎́̋̏ ̜̅́̎̎̊ ̃̉̅ ̓̆̑́̐̉̉ ̎̆ 
̅́̆̓ ̑̆̄̑̆̒̒̉̉ ̔̇̆ ̙̠̑́̈̃̉̃̆̄̏̒ ̠̐̏̑́̇̆̎̉ ̋̏̒̓̎̏-
̒̔̒̓́̃̎̏̊ ̜̒̉̒̓̆̍Ȣ ˏ̜̠̜̃̌̆̎̎̆ ̃ ̞̝̜̖̋̒̐̆̑̉̍̆̎̓́̌̎ 
̠̖̉̒̒̌̆̅̏̃́̎̉ ̏̒̏̂̆̎̎̏̒̓̉ ̉̍̍̔̎̏̐́̓̏̄̆̎̆̈́ ̐̑̉ ˙˜˞ 
̟̅́̓ ̏̒̎̏̃́̎̉̆ ̠̅̌ ̑́̈̑́̂̏̓̋̉ ̜̖̎̏̃ ̍̆̓̏̅̏̃ ̓̆̑́̐̉̉ 
̅́̎̎̏̊ ̐́̓̏̌̏̄̉̉ - ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̝̜̖̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎ 
̐̑̆̐́̑́̓̏̃ȟ ̟̉̎̄̉̂̉̑̔̉̚ ̖ ˡ˚-̨ɻ - ̏̒̎̏̃̎̏̄̏ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̉̓̏̋̉̎́ ɍωɎȢ  

 
 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BA%D1%80%D0%B8%D0%BF%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BF%D1%82%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D0%BF%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%BE%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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˝̉̒̔̎̏̋ ρ ɀ ̇ ̖̜̆́̎̉̈̍ ̉̍̍̔̎̏̏̐̏̒̑̆̅̏̃́̎̎̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ ̋̏̒̓̎̏-̒̔̒̓́̃̎̏̊ ̜̒̉̒̓̆̍ ̐̑̉  

̖̖̍̔̋̏̐̏̌̉̒́́̑̉̅̏̈́ ̐̏ V.Opoka-Winiarska [3]. 
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˟ ̨̊̎ȡ ˙̖̔̋̏̐̏̌̉̒́́̑̉̅̏̈ ɉ˙˜˞Ɋ -̓ ̜̍ ̜̔́̌́̊̓̎ ́̔̑̔ȟ ̜́̔̑̔̅  ̨̨̎̆̄̈̎̅̆ ̜̄̌̉̋̏̈́̍̉̎̏̄̌̉̋́̎̅́̑̅  ɉːˍːɊ ́̌̍́̒̔ 
̨̨̗̐̑̏̆̒̒̓̆̑̎  ̂ ̜̜̜̈̌̒ ̜̇́̓́̅Ȣ ˞̨̆̂̆̂ ̜̂̏̌̐ ːˍː ̜̜̜̅̑́̓́̓̎ ̜̌̉̈̏̒̏̍́̌̅ ̨̆̑̍̆̎̓̓̆̑̅̕  ̜̄̆̎̆̓̉̋́̌  ̨̨̨̨̂̆̌̒̆̎̅̌̄̎  
̓ ̨̍̆̎̅̆̔  ̜̜̓́̂̌́̅Ȣ ˙˜˞ ̨̋̆̈̎̅̆ ̜̜̜̅̑́̓̌̍́ ́̎ ːˍː ̨̅̆̎̆̎  ̜̂́̑̌ ̅ ̎̆̋̆̑ ̨̨̓̎̎̅̆ ̨̂̆̌̒̆̎̅ ̓ ̑̅̆ ̜̇̉̎́̌́̅Ȣ ˗ ̐ ̍ ̙̌̆̑̅̆ 
̇̉̎́̌ ́̎ ːˍː ̜́̔̓̏̉̍̍̔̎̅ ̜́̂̎̔ ̨̨̅̆̑̒̎τ-̨̙ 4Ï̌̌-̠̒̉ ̜̓ ̨̗̜̑̆̆̐̓̏̑̎̂̆̌̒̆̎̅̑̔ȟ ̜́̂̎̔ ̨̗̉̓̏̋̉̎̅̆̑̅ ɉˡ˚˛-ɻȟ ˕˘-1ɼ) 
̜̜̎̓́̌́̎̅̑̔ ̇ ̎̆ ̨̅̆̒̓̑̔̋̓̉̃̓ ̨̆̑̍̆̎̓̓̆̑̅̕  ɉ˙˙˜ ρσȟ ̋́̓̆̐̒̉̎ ˞˟Ɋ ̇ ̎̆ ./ ́̋̓̉̃̓̓̆̔ ́̑ ̜̜̌ ̓̔ ̜̜̈́̅Ȣ ˍ̜̔̓̏̉̍̍̔̎̅  
̨̨̅̆̑̒̓  ̎ ̨̓̉̇̆̒̎̅̆ ̖̗̏̎̅̑̏̉̓̓̆̑ ́̐̏̐̓̏̈ ́ ̙̜̜̑́̊̅Ȣ ˍ̐̏̐̓̏̈ ̎ ̨̓̉̇̆̒̎̅̆ ̒ ̊̆̋-̜̂̔̎ ̨̨̨̓̎̅̆̑̎  ̗̠̜̅̆̒̓̑̔̋̉̒ ̇ ̎̆ 

̗̠̜̜̑̆̄̆̎̆̑́̉̒̎  ̠̜̜̂́̔̌́̎̔̂̏̌̐ ̜̜̓́̂̌́̅ Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̖̍̔̋̏̐̏̌̉̒́́̑̉̅̏̈ȟ ̄̌̉̋̏̈́̍̉̎̏̄̌̉̋́̎ȟ ̜́̂̎̔ȟ ́̐̏̐̓̏̈ȟ ̒ ̊̆̋-̜̂̔̎ ̇ ̨̊̆̒Ȣ 
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Resume: Mucopolysaccharidosis( MPS ) - hereditary storage diseases caused by metabolic disorders of glycosaminoglycans (GAG), resulting 
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˞Ȣ˞Ȣ ˍ˘˩ˢ˛ˑ˓ˍ˒ˏȟ ɣ Ȣ˙Ȣ ˍˎˠˑ˓ˍ˔ˍ˝ȟ ˙Ȣ˚Ȣ ˑ ˓ˍ˗˞˨ˎˍ˒ˏȟ ˞Ȣ˛Ȣ ˟ˠ˟˗˨˥ˎˍ˒ˏȟ 

˝ȢˍȢ ˚ˠ˝ˍˢˠ˚˛ˏȟ ːȢˎȢ ̊ ˠ˝˟ˍ˔˕˚ˍ 
˗́̆̅̑́̕ ̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̏̑̓̏̐̆̅̉̉ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕Ȣ 

˚̗̝̜́̉̏̎́̌̎̊ ̗̆̎̓̑ ̐̑̏̂̌̆̍ ̓̔̂̆̑̋̔̌̆̈́ ˙˔ ˝˗ 
 

˚˒˗˛˟˛˝˨˒ ˍ˞˜˒˗˟˨ ˘˒ˤ˒˚˕˒ ˞ˏ˕˦˒ˏ˨ˢ ˡ˛˝˙ ˞˜˒ˣ˕ˡ˕ˤ˒˞˗˛ː˛ ˞˜˛˚ˑ˕˘˕˟ˍ 
     
ˏ ̑́̂̏̓̆ ̜̐̑̆̅̏̒̓́̃̌̆̎ ̝̜̑̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̗̐́̉̆̎̓̏̃ ̒̏ ̜̒̃̉̆̃̍̉̚ ̏̑̍́̍̉̕ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̒̐̏̎̅̉̌̉̓́ȟ ̄̅̆ ̘̋̌̉̎̉̆̒̋̉ 
̘̜̉̈̔̆̎ ̠̅̆̊̒̓̃̉ ̑́̒̓̃̏̑̏̃ ̒̆̑̆̂̑́ ̎́ ̘̟̃̓̏̑̉̎̔ ̌̏̑̔̕ ̉ ̜̂̒̓̑̏̆ ̈́̇̉̃̌̆̎̉̆ ̒̃̉̆̊̚ȟ ̓̆̍ ̜̒́̍̍ ̠̒̏̋̑́́̆̓̒̚ ̠̃̑̆̍ 
̗̐̑̆̅̏̐̆̑́̉̏̎̎̏̊ ̐̏̅̄̏̓̏̃̋̉ ̉ ̒̑̏̋̉ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉Ȣ   
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˍ̎̓̉̂̉̏̓̉̋̉ȟ ̑́̒̓̃̏̑ ̠̒̆̑̆̂̑̎̏̊ ̜̃̏̅ȟ ̞̌̆̋̓̑̏̏̑̆̈̕ȟ ̒̃̉̉̚Ȣ 
 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̏̅̎̉̍ ̉̈ ̝̜̖́̋̓̔́̌̎ ̃̏̐̑̏̒̏̃  ̠̏̒̓́̆̓̒ 
̘̌̆̆̎̉̆ ̜̖̒̃̉̆̃̚ ̏̑̍̕ ̘̃̎̆̌̆̄̏̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́ ɉˏ˘˟Ɋȟ ́ 
̉̍̆̎̎̏ ̒̐̏̎̅̉̌̉̓́ ̗̘̒̐̆̉̉̆̒̋̏̊̕ ̞̓̉̏̌̏̄̉̉Ȣ ˟́̋ȟ ̋́̋ ̃ 
̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̎́ ̏̎̆̕ ̠̎̆̂̌́̄̏̐̑̉̓̎̏̊ 
̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̏̊ ̗̒̉̓̔́̉̉ ̘̠̏̓̍̆́̆̓̒ ̘̝̜̈̎́̉̓̆̌̎̊ 
̑̏̒̓ ̠̜̖̓̇̆̌ȟ ̜̖̑́̒̐̑̏̒̓̑́̎̆̎̎ ̉ ̜̖̈́̐̔̆̎̎̚ ̏̑̍̕ 
̘̃̎̆̌̆̄̏̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́Ȣ ˞̑̆̅̉ ̜̃̐̆̑̃̆ ̜̠̜̖̃̃̌̆̎̎ 
̝̜̖̂̏̌̎ ˏ˘˟ȟ ̝̜̔̅̆̌̎̊ ̃̆̒ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̒̐̏̎̅̉̌̉̓́ 
̠̒̏̒̓́̃̌̆̓ υυϷ ɉρȟςɊȢ  
ˏ ̜̖̎̆̋̏̓̏̑ ̘̖̉̒̓̏̎̉̋́ ̜̌̉̓̆̑́̓̔̑ ̒̃̉̉̚ ̐̑̉ 
̓̔̂̆̑̋̔̌̆̈̎̏̍ ̒̐̏̎̅̉̌̉̓̆ ̘̟̠̃̒̓̑̆́̓̒ ̃ ρψ-ςςϷ ̘̒̌̔́̆̃ 
ɉσȟτɊȢ ˏ ̍̎̏̄̏̌̆̓̎̆̍ ̜̏̐̓̆ ̏̓̅̆̌̆̎̉̉ ̖̘̉̑̔̑̄̉̆̒̋̏̄̏ 
̘̠̌̆̆̎̉ ̘̃̎̆̌̆̄̏̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́ ˚̗̝́̉̏̎́̌̎̏̄̏ ̗̆̎̓̑́ 
̐̑̏̂̌̆̍ ̓̔̂̆̑̋̔̌̆̈́ ɉ˛ˢ˘ ˏ˘˟ ˚ˣ˜˟ ˙˔ ˝˗Ɋ ̜̅́̎̎̊ 
̝̐̏̋́̈́̓̆̌ ̅̏̒̓̉̄́̆̓ ̅̏ ςπ-ςυϷ ̘̒̌̔́̆̃Ȣ ˞̃̉̚ ̐̑̉ ̋̏̒̓̎̏-
̒̔̒̓́̃̎̏̍ ̓̔̂̆̑̋̔̌̆̈̆ ̠̠̠̃̌̆̓̒ ̒̌̆̅̒̓̃̉̆̍ ̜̐̑̏̑̃́ ̘̆̑̆̈ 
̜̋̏̇̎̆ ̜̐̏̋̑̏̃ ̙̠̏̂̑́̈̏̃́̃̆̄̏̒ ̘̎́̓̆̎̏̄̏ ̗́̂̒̆̒̒́Ȣ 
˜̏̒̌̆̅̎̆̆ ɀ ̞̓̏ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̗̐̑̏̆̒̒́ 
̉̈ ̋̏̒̓̎̏̄̏ ̘̏́̄́ ̐̏ ̠̍̄̋̉̍ ̠̓̋́̎̍ȟ ̋́̋ ̘̜̃̓̏̑̉̎̊ 
̓̔̂̆̑̋̔̌̆̈ ̠̖̍̄̋̉ ̓̋́̎̆̊ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̃́̎̉̆̍ 
̒̃̉̆̊̚Ȣ   
ˑ̏̌̄̏̆ ̠̃̑̆̍ ̘̉̈̔̆̎̉̆ ̜̖̒̃̉̆̃̚ ̏̑̍̕ ̋̏̒̓̎̏-̒̔̒̓́̃̎̏̄̏ 
̓̔̂̆̑̋̔̌̆̈́ ̐̏̈̃̏̌̉̌̏ ̜̠̝̃̒̎̉̓ȟ ̘̓̏ ̜̐̔̒̋̏̃̍ ́̋̓̏̑̏̍̕ 
̐̏̃̓̏̑̎̏̄̏ ̠̐̑̏̄̑̆̒̒̉̑̏̃́̎̉ ̠̈́̂̏̌̆̃́̎̉ ̐̏̒̌̆ 

̝̑́̅̉̋́̌̎̏̊ ̗̏̐̆̑́̉̉ ̠̠̠̃̌̆̓̒ ̒̓̆̎̋́ ̒̃̉́̚ȟ ̠̠̒̏̒̓̏́̚ ̉̈ 
̝̖̎̆̒̋̏̌̋̉ ̒̌̏̆̃Ȣ ˞̓̆̎̋́ ̝̅̌̉̓̆̌̎̏ ̟̖̎̆̈́̇̉̃́̉̚ ̒̃̉̆̊̚ 
̃ ̠̒̃̈̉ ̒ ̄̌̔̂̏̋̉̍ ̙̎́̑̔̆̎̉̆̍ ̠̗̃́̒̋̔̌̑̉̈́̉̉ 
̠̐̑̆̐̓̒̓̃̔̆̓ ̟̐̑̏̎̉̋̎̏̃̆̎̉ ̃ ̖̉ ̐̑̏̒̃̆̓ ́̎̓̉̂̉̏̓̉̋̏̃ ̉ 
̖̉̍̉̏̐̑̆̐́̑́̓̏̃Ȣ ˏ ̐̑̏̒̃̆̓ ̒̃̉́̚ ̠̠̐̑̉̒̏̆̅̉̎̆̓̒ 
̘̠̃̓̏̑̉̎́ ̗̠̉̎̆̋̉̕ȟ ̠̋̏̓̏̑́ ̠̉̈̍̆̎̆̓ ̖́̑́̋̓̆̑ 
̒̏̅̆̑̇̉̍̏̄̏ ̗́̂̒̆̒̒́ ̉ ̜̜̃̈̃́̆̓ ̍̆̒̓̎̏̆ ̃̏̒̐́̌̆̎̉̆ 
̓̋́̎̆̊ ̉ ̏̂̆̆̚ ̉̈̍̆̎̆̎̉̆ ̏̑̄́̎̉̈̍́Ȣ ˜̠́̓̏̄̆̎̎́ 
̍̉̋̑̏̌̏̑́̕ ̒̃̉̆̊̚ ̜̏̋́̈̃́̆̓ ̎̆̄́̓̉̃̎̏̆ ̠̃̌̉̎̉̆ ̎́ 
̐̑̏̄̎̏̈ ̉ ̘̌̆̆̎̉̆Ȣ ˙̜́̌̏́̋̓̉̃̎̊ ̜̓̔̂̆̑̋̔̌̆̈̎̊ ̄̎̏̊ȟ ̐̏̅ 
̠̃̌̉̎̉̆̍ ̟̐̑̏̎̉̋́̆̊̚ ̃ ̎̆̄̏ ̘̃̓̏̑̉̎̏̊ ̗̉̎̆̋̉̉̕ 
̜̜̃̈̃ ́̆̓ ̔̒̉̌̆̎̉̆ ̝̜̖̃̏̒̐́̌̉̓̆̌̎ ̉̈̍̆̎̆̎̉̊ ̉ 
̙̑́̈̑̔̆̎̉̆ ̋̏̒̓̆̊Ȣ ˜̏ ̝̑̆̈̔̌̓́̓́̍ ́̎́̌̉̈́ ̠̉̒̒̌̆̅̏̃́̎̉ 
̘̃̓̏̑̉̎̏̊ ̜̌̏̑̕ȟ ̠̒̓́̉̌̏̋̏̋̋̏̃́̕ ̗̠̉̎̆̋̉̕ ̃ ̝̎̆̒̋̏̌̋̏ 
̑́̈ ̘́̆̚ ̘̠̃̒̓̑̆́̆̓̒ȟ ̘̆̍ ̠̒̓̑̆̐̓̏̋̏̋̋̏̃́Ȣ ˚̘́̌̉̉̆ ̏̅̎̏̄̏ 
̃̉̅́ ̂́̋̓̆̑̉̊ ɉ̗̠̍̏̎̏̉̎̆̋̉̕Ɋȟ ̐̑̏̓̆̋́̆̓ ̂̏̌̆̆ 
̂̌ ̠́̄̏̐̑̉̓̎̆̆ȟ ̘̆̍ ̗̗̠́̒̒̏̉́̉ ̖̅̃̔ȟ ̖̓̑̆ ̉ ̂̏̌̆̆ ̂́̋̓̆̑̉̉ 
ɉ̗̠̐̏̌̉̉̎̆̋̉̕Ɋ ̉ ̞̐̏̓̏̍̔ ̃́̇̎̏̆ ̘̐̑̏̄̎̏̒̓̉̆̒̋̏̆ 
̘̈̎́̆̎̉̆ ̉̍̆̆̓ ̘̉̈̔̆̎̉̆ ̜̍̉̋̑̏̌̏̑̕ ̒ ̘̋̏̌̉̆̒̓̃̆̎̎̏̊ ̉ 
̘̋́̆̒̓̃̆̎̎̏̊ ̜̒̓̏̑̏̎ȟ ́ ̓́̋̇̆ ̧̆ ̘̝̔̒̓̏̊̉̃̏̒̓ ̋ 
̜̌̆̋́̑̒̓̃̆̎̎̍ ̐̑̆̐́̑́̓́̍Ȣ  
ˏ ̠̒̃̈̉ ̒ ̙̉̑̏̋̉̍ ̐̑̉̍̆̎̆̎̉̆̍ ̖̘̖̉̑̔̑̄̉̆̒̋̉ ̍̆̓̏̅̏̃ 
̘̠̌̆̆̎̉ ̐̑̉ ̜̖̒̃̉̆̃̚ ̖̏̑̍́̕ ̒̐̏̎̅̉̌̉̓́ ̗̝̐̑̉̎̉̐̉́̌̎̏̆ 
̘̈̎́̆̎̉̆ ̉̍̆̆̓ ̝̜̐̑́̃̉̌̎̊ ̜̃̂̏̑ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ 
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̍̆̒̓̎̏̄̏ ̘̠̌̆̆̎̉ȟ ̃ ̐̌́̎̆ ̘̉̒̌́ ̉ ̜̉̈̒̋́̎̉̊ ̜̖̎̏̃ 
̗̋̏̍̂̉̎́̉̊ ̝̜̖́̎̓̉̂́̋̓̆̑̉́̌̎ ̒̑̆̅̒̓̃ ɉυȟφɊȢ ˜̏ ̅́̎̎̏̍̔ 
̒̐̏̒̏̂̔ ̃ ̘̋́̆̒̓̃̆ ̘̖̐̑̏̓̆̏̌̉̓̉̆̒̋̉ ̆̑̍̆̎̓̏̃̕ ̎́ ̑́̎̔ 
̠̎́̎̏̒̓ ̌̉̅́̈̔ ̉̌̉ ̑̏̎̉̅́̈̔ ̉ ̝̅̏̐̏̌̎̉̓̆̌̎̏ ̎́ ̑́̎̔ 
̠̎́̎̏̒̓ ̑́̒̓̃̏̑ ̠̒̆̑̆̂̑̎̏̊ ̜̃̏̅Ȣ ˏ ̘̋́̆̒̓̃̆ ̘̉̈̉̆̒̋̏̄̏̕ 
́̋̓̏̑́̕ ̎́ ̑́̎̔ ̟̃̏̈̅̆̊̒̓̃̔̓ ̞̌̆̋̓̑̏̏̑̆̈̏̍̕ ̉̌̉ 
̅̉́̅̉̎́̍̏̏̑̆̈̏̍̕ȟ ̘̐̑̉̆̍ ̎́̎̆̒̆̎̉̆ ̎́ ̑́̎̔ ̆̑̍̆̎̓́̕ 
̉̌̉ ̠̒̆̑̆̂̑̎̏̊ ̜̃̏̅ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̃̏̈̅̆̊̒̓̃̉̆̍ 
̞̌̆̋̓̑̏̏̑̆̈̏̍̕ ̉̌̉ ̅̉́̅̉̎́̍̏̏̑̆̈̏̍̕ ̠̐̑̏̉̈̃̏̅̓ 
̘̐̏̏̆̑̆̅̎̏ ̘̆̑̆̈ ̝̅̆̎ ̃ ̘̓̆̆̎̉̉ ρπ-ρυ ̅̎̆̊Ȣ ɉ˜̘̏̌̔̆̎ 
̐́̓̆̎̓ɊȢ  ˙̖̆́̎̉̈̍ ̠̅̆̊̒̓̃̉ ̒̆̑̆̂̑́ ̎́ ̟̍̉̋̑̏̂̎̔ ̋̌̆̓̋̔ȟ 
̟̘̠̈́̋̌́̆̓̒ ̃ ̓̏̍ȟ ̘̓̏ ̜̉̏̎ ̒̆̑̆̂̑́ȟ ̟̠̒̏̑̂̉̑̔̓̒ 
̘̋̌̆̓̏̎̏̊ ̘̏̂̏̌̏̋̏̊ȟ ̐̑̉ ̞̓̏̍ ̘̠̋̌̆̓̏̎́ ̘̏̂̏̌̏̋́ 
̜̠̃̐̏̌̎̆̓  ̜̈́̉̓̎̆̚ ̗̔̎̋̉̉̕ȟ ́ ̒́̍́ ̋̌̆̓̋́ ̠̏̒̓́̆̓̒ 
̇̉̈̎̆̒̐̏̒̏̂̎̏̊ȟ ̖̠̏̓ ̙̠̎́̑̔́̆̓̒ ̜̎̆̋̏̓̏̑̆ ̗̔̎̋̉̉̕ȟ 
̎́̐̑̉̍̆̑ ̅̆̌̆̎̉̆ ɉ̘̂́̋̓̆̑̉̏̒̓́̓̉̆̒̋̉̊ ̞̆̋̓̕̕ɊȢ ˗́̋ 
̝̓̏̌̋̏ ̎́ ̖̐̏̃̆̑̎̏̒̓̉ ̋̌̆̓̋̉ ̠̒̏̑̂̉̑̔̆̓̒ ̜̘̉̈̂̓̏̎̏̆ 
̘̋̏̌̉̆̒̓̃̏ ̒̆̑̆̂̑́ȟ ̐̏̒̌̆̅̎̆̆ ̐̑̏̎̉̋́̆̓ ̝̃̎̔̓̑ ̋̌̆̓̋̉ ̉ 
̠̈́̅̆̑̇̉̃́̆̓̒ ̗̘̉̓̏̐̌́̈̍́̓̉̆̒̋̏̊ ̍̆̍̂̑́̎̏̊Ȣ ˏ 
̐̏̒̌̆̅̎̆̍ ̜̑́̒̐̏̌̏̇̆̎ ̜̏̒̎̏̃̎̆ ̜̆̑̍̆̎̓̎̆̕ ̜̒̉̒̓̆̍ 
̋̌̆̓̋̉ȟ ̒̆̑̆̂̑̏ ̂̌̏̋̉̑̔̆̓ ̝̜̂́̋̓̆̑̉́̌̎̆ ̜̆̑̍̆̎̓̕ ̃ 
̝̑̆̈̔̌̓́̓̆ȟ ̋̌̆̓̋́ ̄̉̂̎̆̓ ɉ̗̜̂́̋̓̆̑̉̉̅̎̊ ̞̆̋̓̕̕ɊȢ 
˞̆̑̆̂̑̏ȟ ̠̃̒̓̔̐́ ̃ ̠̝̒̃̈ ̒ ˝˪˞ȟ ̠̠̃̉̅̏̉̈̍̆̎̆̓̒ ̉̌̉ ̖̃̏̅̉̓ ̃ 
̒̏̒̓́̃ ̜̜̜̖̃̑́̂́̓̃́̆̍ ̆̄̏ ̃̆̆̒̓̃̚ȟ ̟̖̏̂̌́̅́̉̚ 
̝̟̒̐̏̒̏̂̎̏̒̓ ̝̐̏̑́̇́̓ ̠̃̏̈̂̔̅̉̓̆̌Ȣ  
ˏ ̏̓̅̆̌̆̎̉̉ ̐̏ ̅́̎̎̏̊ ̍̆̓̏̅̉̋̆ ̘̐̑̏̌̆̆̎̏ ̂̏̌̆̆ ψπ 
̝̜̖̂̏̌̎ȟ ̒̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̜̖̋̏̓̏̑ ̠̒̏̒̓́̃̌̌ ςσ-φπ̌̆̓Ȣ ˏ̒̆ 
̝̜̂̏̌̎̆ ̜̂̌̉ ̒ ̜̓̔̂̆̑̋̔̌̆̈̎̍ ̒̐̏̎̅̉̌̉̓̏̍ ̘̜̑́̈̌̉̎̍ 
̔̑̏̃̎̆̍ ̗̌̏̋́̌̉̈́̉̉Ȣ  ˜̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̠̐̑̏̉̈̃̏̅̉̌̒ 
̝̜̂́̋̓̆̑̉́̌̎̊ ̐̏̒̆̃ ̎́ ˙˟ ̉ ̘̟̃̓̏̑̉̎̔ ̌̏̑̔̕Ȣ ˠ ̖̃̒̆ 

̝̜̖̂̏̌̎ ̜̝̃̒̆̃́̌̏̒ ̘̠̃̓̏̑̉̎́ ̌̏̑́̕ȟ ̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ 
̒̓́̉̌̏̋̏̋̋̕ ̉ ̒̓̑̆̐̓̏̋̏̋̋Ȣ ˏ̒̆̍ ̝̜̂̏̌̎̍ ̝̐̑̏̉̈̃̏̅̉̌̏̒ 
̜̐̑̏̍̃́̎̉̆ ̜̖̒̃̉̆̃̚ ̖̏̅̏̃ ̑́̒̓̃̏̑̏̍ ́̎̓̉̒̆̐̓̉̋̏̃ ̉ 
̑́̒̓̃̏̑̏̍ ̒̆̑̆̂̑́ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̞̌̆̋̓̑̏̏̑̆̈̏̍̕ ̒ φϷ 
̑́̒̓̃̏̑̏̍ ̒̆̑̆̂̑́ɉ-Ɋ  ̉ ̑́̒̓̃̏̑̏̍ ̉̈̏̎̉́̈̉̅́ ɉϹɊȢ  
ˑ̠̌ ̝̅̏̋́̈́̓̆̌̒̓̃́ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̅́̎̎̏̄̏ ̍̆̓̏̅́ 
̐̑̉̃̏̅̉̍ ̘̋̌̉̎̉̆̒̋̉̊ ̐̑̉̍̆̑  ̉̈ ̉̒̓̏̑̉̉  ̂̏̌̆̈̎̉ ΟρχφψȢ 
ˎ̝̠̏̌̎́ ˓Ȣȟ ρωφχ ̄̏̅́ ̠̑̏̇̅̆̎̉ȟ ̐̏̒̓̔̐̉̌́ ̃ ˛ˢ˘ˏ˘˟ ˚ˣ˜˟ 
˝˗ ρτȢ πρȢ ςπρτ ̄Ȣ  ̒ ̅̉́̄̎̏̈̏̍ - ̜̓̔̂̆̑̋̔̌̆̈̎̊ ̒̐̏̎̅̉̌̉̓ 
L1-,σȟ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏-̠̅̆̒̓̑̔̋̓̉̃̎́ ̏̑̍́̕ȟ ̠́̋̓̉̃̎́ 
̠̒̓́̅̉ȟ ̜̏̒̌̏̇̎̆̎̎̊ ̗̟̔̎̋̉̏̎̉̑̔̉̍̕̚ ̒̃̉̏̍̚ ̒̐̑́̃́Ȣ 
ˎ̝̠̏̌̎́ ̃ ̘̓̆̆̎̉̆ ρπ ̠̗̍̆̒̆̃ ̐̏̒̌̆ ̜̓̑́̃̍Ȣ ˘̘̝̆̉̌́̒ ̔ 
̖̈̎́́̑̆̊ ̐̏ ̍̆̒̓̔ ̝̇̉̓̆̌̒̓̃́Ȣ ˞ ρωȢρπȢ ςπρσ ̘̝̌̆̉̌́̒ ̃ 
̏̂̌́̒̓̎̏̊ ̝̗̂̏̌̎̉̆ȟ ̄̅̆ ̐̑̏̉̈̃̆̅̆̎̏ ̜̃̒̋̑̓̉̆ ̖̏̌̏̅̎̏̄̏ 
̘̎́̓̆̎̉̋́ȟ ̃ ̟̐̏̒̌̆̅̔̆̍̚ ̠̏̂̑́̈̏̃́̌̒ ̗̟̔̎̋̉̏̎̉̑̔̉̊̕̚ 
̒̃̉̚Ȣ ˜̏̒̌̆ ̝̗̋̏̎̒̔̌̓́̉̉ ̓̉̈̉́̓̑́̕  ̒ ̅̉́̄̎̏̈̏̍ 
Ⱥ̜̓̔̂̆̑̋̔̌̆̈̎̊ ̒̐̏̎̅̉̌̉̓Ȼ  ̝̠̂̏̌̎́ ̐̆̑̆̃̆̅̆̎́ ̃ 
̜̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̊ ̒́̎́̓̏̑̉̊Ȣ  ˏ ̠̎̃́̑̆ ςπρτ ̄Ȣȟ 
̝̠̂̏̌̎́ ̜̂̌́ ̎́̐̑́̃̌̆̎́ ̃ ˛ˢ˘ˏ˘˟ ˚ˣ˜˟ ˝˗ ̎́ 
̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆Ȣ 
˜̑̉  ̐̏̒̓̔̐̌̆̎̉̉ ̃ ̏̓̅̆̌̆̎̉̆ ̠̒̏̒̓̏̎̉̆ ̝̂̏̌̎̏̊ ̒̑̆̅̎̆̊ 
̠̓̇̆̒̓̉ȟ Ô-σχȟψπ˞ȟ  ̜̜̃̑́̇̆̎̎̊  ̂̏̌̆̃̏̊  ̒̉̎̅̑̏̍Ȣ  ˪̑Ȣ - 3,15 
ϼ ρπρςȠ  ˚̃ - ρπς ̄Ⱦ̌Ƞ  ,-ωȟτϼρπωȠ ˞˛˪ ɀ 45-υτ ̍̍Ⱦ̘́̒Ȣ 
˘̝̏̋́̌̎̏ȡ ˏ ̙̐̏̅̃̈̅̏̎̏̊ ̏̂̌́̒̓̉ ̒̐̑́̃́ ̠̉̍̆̆̓̒ 
̜̎́̑̔̇̎̊ ̒̃̉̆̃̏̊̚ ̖̏̅ ̒ ̝̜̏̂̉̌̎̍ ̜̄̎̏̊̎̍ ̠̜̏̓̅̆̌̆̍̍Ȣ  
˚́ ̉̒̓̔̌̏̄̑́̍̍̆̕ ̠̘̜̖̐̏̒̎̉̎ ̐̏̈̃̏̎̋̏̃ ̏̓ ςχȢ πρȢ ςπρτ ̄Ȣ 
̠̍̆̇̐̏̈̃̏̎̋̏̃́  ̝̆̌̚ ̎̆ ̠̐̑̏̒̌̆̇̉̃́̆̓̒ȟ ̙̜̑́̈̑̔̆̎ ̓̆̌́ 
L2-,σȟ ̜̋̏̎̓̑́̒̓̎̆ ̃̆̆̒̓̃́̚ ̠̟̠̑́̒̐̑̏̒̓̑́̎̓̒ ̐̏ ̜̄̎̏̊̎̍ 
̈́̓̆̋́̍Ȣ ɉ˝̉̒̔̎̏̋ ρɊȢ 

 

 
 

˛̠̂̈̏̑̎́ ̑̆̎̓̄̆̎̏̄̑́̍̍́ ̃ ̠̐̑̍̏̊ ̗̐̑̏̆̋̉̉ ̝̂̏̌̎̏̊ ˓Ȣȟ συ ̌̆̓ȟ ̉Ȣ̂Ȣ Ορχφψ ̅̏ ̗̏̐̆̑́̉̉ 
˝̉̒̔̎̏̋ ρ - ˏ ̜̠̑́̇̆̎̎́ ̗̠̅̆̒̓̑̔̋̉ ̓̆̌ ̐̏̈̃̏̎̋̏̃ ,ς-,σȟ ̜̍̎̏̇̆̒̓̃̆̎̎̆ ̒̃̉̉̚ȟ ̜̄̎̏̊̎̆ ̈́̓̆̋̉ ̉ ̜̋́̑̍́̎ 

 
˜̝̑̏̉̈̃̏̅̉̌̏̒ ̜̐̑̏̍̃́̎̉̆ ̒̃̉̆̃̏̄̏̚ ̖̏̅́ ̑́̒̓̃̏̑́̍̉ 
̒̆̑̆̂̑́ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊Ȣ 
ςψȢπρȢςπρτ̄Ȣ ̐̑̏̉̈̃̆̅̆̎́ ̗̠̏̐̆̑́̉ ɀ ̞̠̎̆̋̑̋̓̏̍̉ ̓̆̌ ,ς-L3, 
̞̠̉̒̓̔̌̋̓̏̍̉̕ ̜̖̒̃̉̆̃̚ ̖̏̅̏̃ ̒ ̟̘̏̓̋̌̆̎̉̆̍ 
̃̎̔̓̑̆̎̎̆̄̏ ̒̃̉̆̃̏̄̏̚ ̖̏̅́Ȣ ˏ̏ ̠̃̑̆̍ ̗̏̐̆̑́̉̉ ̜̠̃̃̌̆̎̏ȟ 
̘̓̏ ̝̐̏̌̏̒̓ ÍȢ ÉÌÉÅÏÐÓÏÁÓ ̉ ̜̒̃̉̆̃̆̚ ̖̜̏̅ ̒̏̅̆̑̇́̌̉ 
̇̉̅̋̉̊ ̄̎̏̊ ̉ ̠̗̟̄̑́̎̔̌̉̏̎̎̔ ̝̓̋́̎ȟ ̐̏̈̃̏̎̋̉ 
̙̜̑́̈̑̔̆̎ȟ ̝̉̍̆̌̉̒ ̜̍̎̏̇̆̒̓̃̆̎̎̆ ̘̏́̄̉ ̗̅̆̒̓̑̔̋̉̉ ̒ 
̘̎́̌̉̉̆̍ ̒̆̋̃̆̒̓̑̏̃ ̉ ̜̖̋́̈̆̏̈̎ ̍́̒̒Ȣ ˜̑̏̉̈̃̆̅̆̎́ 

̞̠̎̆̋̑̋̓̏̍̉ ̓̆̌ ,ς-,σȟ ̃̎̔̓̑̆̎̎̆̆ ̒̃̉̆̃̏̆̚ ̏̓̃̆̑̒̓̉̆ 
̟̘̏̓̋̌̆̎̏ ̉ ̙̔̉̓̏ȟ ̎́̑̔̇̎̏̆ ̒̃̉̆̃̏̆̚ ̏̓̃̆̑̒̓̉̆ ̘̉̒̒̆̆̎̏  
̉ ̙̔̉̓̏ȟ ̃̒̓́̃̌̆̎́ ̠̅̑̆̎́̇̎́ ̓̑̔̂̋́Ȣ  
˜̑̉ ̘̐́̓̏̍̏̑̏̌̏̄̉̆̒̋̏̍̕ ̉̒̒̌̆̅̏̃́̎̉̉ 
̗̐̏̒̌̆̏̐̆̑́̉̏̎̎̏̄̏ ̍́̓̆̑̉́̌́ ̜̏̂̎́̑̔̇̆̎ 
̠̗̠̄̑́̎̔̌̉̏̎̎́ ̝̓̋́̎ȟ ̘̔́̒̓̋̉ ̋́̈̆̏̈́ ̉ ̋̌̆̓̋̉ ˜̉̑̏̄̏̃́ ɀ 
˘̖́̎̄́̎̒́Ȣ 
˚́ ̝̋̏̎̓̑̏̌̎̏̊   ̑̆̎̓̄̆̎̏̄̑́̍̍̆ ̏̓ πςȢπτȢςπρτ ̄Ȣ 
̘̠̏̓̍̆́̆̓̒ ̋̏̒̓̎̏̊ ̂̌̏̋ ̍̆̇̅̔ ̓̆̌́̍̉ ,ς-,σȢ ɉ˝̉̒̔̎̏̋ ςɊȢ 

 



 
 

152 

 
 

˝̆̎̓̄̆̎̏̄̑́̍̍́ ̃ ̂̏̋̏̃̏̊ ̗̐̑̏̆̋̉̉ ̝̂̏̌̎̏̊ ˓Ȣȟ συ ̌̆̓ ̉Ȣ̂Ȣ 
Ο ρχφψȟ ̐̏̒̌̆ ̗̏̐̆̑́̉̉ 

˝̉̒̔̎̏̋ ς - ̠ ̜̏̒̓̎̊ ̂̌̏̋ ̠̏̑̍̉̑̔̆̓̒̕ ̍̆̇̅̔ ̓̆̌́̍̉ ,ς-L3 
 
ρψȢπφȢςπρτ ̄Ȣ ̝̠̂̏̌̎́ ̜̃̐̉̒́̎́ ̃ ̝̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̏̍ 
̠̒̏̒̓̏̎̉̉ ̠̅̌ ̝̙̅́̌̎̆̊̆̄̏ ̗̑̆́̂̉̌̉̓́̉̏̎̎̏̄̏ ̘̠̌̆̆̎̉ ̐̏ 
̍̆̒̓̔ ̝̇̉̓̆̌̒̓̃́Ȣ 
ˏ ̖̏̅̆ ̘̠̌̆̆̎̉ ̔ ̖̃̒̆ ̝̜̖̂̏̌̎ ̎́̒̓̔̐̉̌́ ̒́̎̉̑̏̃́̎̉̆ ̉ 
̜̈́̋̑̓̉̆ ̒̃̉̆̊̚ ̈́ ̋̏̑̏̓̋̉̊ ̐̑̏̍̆̇̔̓̏̋ ̃̑̆̍̆̎̉ȟ ̘̓̏ 
̐̏̈̃̏̌̉̌̏ ̝̒̏̋̑́̓̉̓ ̠̃̑̆̍ ̗̐̑̆̅̏̐̆̑́̉̏̎̎̏̊ ̐̏̅̄̏̓̏̃̋̉ 
̠̅̌ ̝̜̖̂̏̌̎ȟ ̖̉̅̔̉̚ ̎́ ̏̐̆̑́̓̉̃̎̏̆ ̘̌̆̆̎̉̆Ȣ     

ˏ̜̜̃̏̅ȡ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̠̅́̎̎́ ̍̆̓̏̅̉̋́ ̠̐̏̈̃̏̌̆̓ 
̝̔̒̉̌̉̓ ̠̅̆̊̒̓̃̉ ̑́̒̓̃̏̑́ ̠̒̆̑̆̂̑̎̎̏̊ ̜̃̏̅ ̉ 
́̎̓̉̂̉̏̓̉̋̏̃ȟ ̓̆̍ ̜̒́̍̍ ̝̒̏̋̑́̓̉̓ ̠̃̑̆̍ 
̗̐̑̆̅̏̐̆̑́̉̏̎̎̏̊ ̐̏̅̄̏̓̏̃̋̉ ̉ ̒̑̏̋̉ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ 
̘̠̌̆̆̎̉Ȣ   

 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˞̘̓́̓̉̒̓̉̆̒̋̉̊ ̒̂̏̑̎̉̋ ̐̏ ̓̔̂̆̑̋̔̌̆̈̔ ̃ ˝̆̒̐̔̂̌̉̋̆ ˗̖́̈́̒̓́̎ Ⱦ ˜̏̅ ̑̆̅Ȣ ˟Ȣ˥Ȣ ˍ̂̉̌̅́̆̃́Ȣ- ̱ ̜̌̍́̓ȟ ςπρρȢ - ̱ ̒̓́̎́Ȣ - ˞ Ȣφυ  
2 ˍ̖̍̆̓̏̃ ˍȢˍȢ ˢ̠̉̑̔̑̄̉ ̓̔̂̆̑̋̔̌̆̈́ ̘̐̏̈̃̏̎̏̎̉̋́Ȣ ɀ ̱ ̜̌̍́̓: 1999. ɀ ˞ Ȣ τυ-49. 
3 ˝̙́̋̉̆̃ ːȢˎȢȟ ˑ̟̒̆̍̂́̆̃ ˗ȢˍȢȟ ˍ̍́̎̇̏̌̏̃́ ˘Ȣ˗Ȣ ˏ̜̏̐̑̏̒ ̒̏̃̑̆̍̆̎̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̘̠̌̆̆̎̉ ̘̃̎̆̌̆̄̏̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́ 
ȾȾ˙̜́̓̆̑̉́̌ ) ɉ6Ɋ ̛̒̆̈̅́ ̖̅̆̓̒̋̉ ̘̃̑́̆̊ ˝˗Ȣ ɀ ̱ ̒̓́̎́ȡ ςππρȢ ɀ ˞ Ȣ ςςςȢ 

4 ː́̑̂̔̈ ˍȢ˒Ȣ ˞̜̏̃̑̆̍̆̎̎̆ ̘̐̑́̋̓̉̆̒̋̉̆ ̉ ̘̜̎́̔̎̆ ̜̃̏̐̑̏̒ ̘̃̎̆̌̆̄̏̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́ ȾȾˏ̘̜̎̆̌̆̄̏̎̊ ̓̔̂̆̑̋̔̌̆̈ ɀ ̝̠́̋̓̔́̌̎́ 
̐̑̏̂̌̆̍́ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ȡ ˟̑Ȣˏ̒̆̑̏̒Ȣ ̘̎́̔Ȣ-̐̑́̋̓Ȣ ̋̏̎̕Ȣ ɀ ˞ ˜̂Ȣȡ ρωωχȢ - ˞ Ȣ ρρ-13. 

5 ˛̌̆̊̎̉̋ ˏȢˏȢ ˢ̘̉̑̔̑̄̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̒̐̏̎̅̉̌̉̓́ ̔ ̝̜̖̂̏̌̎ ̜̄̆̎̆̑́̌̉̈̏̃́̎̎̍ ̉ ̜̐̏̌̉̏̑̄́̎̎̍ 
̓̔̂̆̑̋̔̌̆̈̏̍ȡ ˍ̃̓̏̑̆̕Ȣ ̅̉̒ȣȢ ̅-̑ ́̍ ̆̅. ̎ ́̔̋: 14.00.26. ɀ ̆ ., 2001. - 38 ̒ . 

6 Wimmer C., Ogon M., Sterzinger W., Landauer F., Stuckl B. Conservative treatment of  tuberculous spondylitis: a long-term follow -up 
study //Spinal Disorders. ɀ 1997. - Vol. 10, N5. ɀ P. 417-419. 

 
 

˞Ȣ˞Ȣ ˘ ˛˓ˍ˒ˏȟ ɣ .̇ . ̱ ˎˠˑ˓ˍ˔ˍ˝, ̇ . .̊ ˑ ˓ˍ˗˞˨ˎˍ˒ˏ, ˞ . .̨ ˟ ˟˗˨˥ˎˍ˒ˏ, 
˝ȢˍȢ ˚ˠ˝ˍˢˠ˚˛ˏȟ ːȢˎȢ ̊ ˠ˝˟ˍ˔˕˚ˍ 

˚˒˗˛˟˛˝˨˒ ˍ˞˜˒˗˟˨ ˘˒ˤ˒˚˕˒ ˞ˏ˕˦˒ˏ˨ˢ ˡ˛˝˙ ˟ˠˎ˒˝˗ˠ˘˒˔˚˛ː˛ ˞˜˛˚ˑ˕˘˕˟ˍ 
 

˟ ̨̊̎ȡ ˎ ̌ ̇ ̜̍̒̓́ ̨̨̨̙̆̋̎̌̋ ̌̏̑́̕ ́ ̇ ̎̆ ̜̉̒̓̔̌́̌́̑̅̕  ̜̇̌̅́̍ ̜̜̇́̈̌̔̎́ ̋ ̨̍̒ ̨̨̨̨̆̑̓̎̅̌̆̑̅  ̒̆̑ ̨̆̓̔ ̜̋̌̉̎̉̋́̌  
̨̈̆̑̓̓̆̌̐ȟ ̜̙̏̒̌́̊́ȟ ̗̠̏̐̆̑́̉ ̜́̌̅̎̅́ ̜ ̜̔́̓ ̐̆̎ ̨̋̏̎̒̆̑̃́̓̉̃̓ ̨̆̍̅ ̜̒ ̜́̑̓̐ ̗̜̒̐̆̉̉̋́̌̕  ̨̒̐̏̎̅̉̌̉̓̓  ̜̉̒̓̔̌́̌̕ 
̏̑̍́̅́̕ ̜ ̎́̔ ̜́̒̓́̑̅ ̈̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑ ̜́̍̓́̍́̒̈ ̨̆̓̌̄̆̎Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̜̇̌́̎̋ ̈ȟ ́̎̓̉̂̉̏̓̉̋̓̆̑ȟ ̋ ̨̍̒ȟ ̞̌̆̋̓̑̏̏̑̆̈̕Ȣ 
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Resume:  The results of the study provided the patients with a fistula forms specific spondylitis,  where clinically studied  action of solutions 
of silver  to the secondary  flora and rapid healing of fistulas, thereby  reducing the time and terms  of preoperative  conservative treatment. 
Keywords : fistula, antibiotic, silver, electrophoresis.  
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˫ȢˢȢ ˔ˠˎ˕ȟ ˠȢ˙Ȣ ˍˎˠˑ˓ˍ˔ˍ˝ȟ ˍȢ˗Ȣ ˗˕˘˨ˎˍ˒ˏȟ  ˍȢˏȢ ˙ˠ˝˟ˍ˔ˍ˘˕˒ˏˍȟ ˍȢ˒Ȣ  ˞ˍˑˠˍ˗ˍ˞ȟ ˕Ȣ˞Ȣ ˬ˞ˍ˗˛ˏ 
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ 

˗́̆̅̑́̕ ̓̑́̃̍́̓̏̌̏̄̉̉ȟ ̏̑̓̏̐̆̅̉̉ ̉ ˏ˜ˢ 
 

˕˞ˢ˛ˑ˨ ˘˒ˤ˒˚˕ˬ ˜˒˝˒˘˛˙˛ˏ ˑ˕˞˟ˍ˘˩˚˛ː˛ ˙˒˟ˍ˪˜˕ˡ˕˔ˍ ˘ˠˤ˒ˏ˛˖ ˗˛˞˟˕ 
ɉ˜˒˝˒˘˛˙ ˘ˠˤ˒ˏ˛˖ ˗˛˞˟˕ ˏ ˟˕˜˕ˤ˚˛˙ ˙˒˞˟˒Ɋ 

 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̐̑̏̂̌̆̍́ ̘̠̌̆̆̎̉ ̐̆̑̆̌̏̍̏̃ ̋̏̒̓̆̊ ̘̝̠̐̑̆̅̐̌̆ ̠̠̠̃̌̆̓̒ ̝́̋̓̔́̌̎̏̊ ̃̒̌̆̅̒̓̃̉̆ ̘̟̠̔̃̆̌̉̉̃́̆̄̏̒̚ ̑̏̒̓́ 
̓̑́̃̍́̓̉̈̍́ȟ ́ ̓́̋̇̆ ̏̒̌̏̇̎̆̎̉̊ȟ ̟̖̃̏̈̎̉̋́̉̚ ̐̏̒̌̆ ̗̑̆́̂̉̌̉̓́̉̉ ̝̜̖̂̏̌̎ ̒ ̅́̎̎̏̊ ̐́̓̏̌̏̄̉̆̊Ȣ ˚́̍̉ ̐̑̏̃̆̅̆̎ ́̎́̌̉̈ ̖̉̒̏̅́ 
̉ ̘̋́̆̒̓̃́ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ ̐̆̑̆̌̏̍́̍̉ ̋̏̒̓̆̊ ̘̝̠̐̑̆̅̐̌̆ȟ ̜̋̏̓̏̑̆ ̘̝̌̆̉̌̉̒ ̃ ː˗ˎΤψȟ ̠̠̟̠̃̌̆̊̒̚ ̘̋̌̉̎̉̆̒̋̏̊ ̂́̈̏̊ ̜̋́̆̅̑̕ 
̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̏̑̓̏̐̆̅̉̉ ˗́̈˚˙ˠ ̉̍̆̎̉ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕Ȣ ˕̘̈̔̆̎́ ̘́̒̓̏̓́ ̠̐̑̉̍̆̎̆̎̉ ̏̐̆̑́̓̉̃̎̏̄̏ ̉ ̋̏̎̒̆̑̃́̓̉̃̎̏̄̏ 
̍̆̓̏̅̏̃ ̘̠̌̆̆̎̉ȟ ́ ̓́̋̇̆ ̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̝̜̖̂̏̌̎ ̃ ̗̒̓́̉̏̎́̑̆Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̝̜̅̉̒̓́̌̎̊ ̞̍̆̓́̐̉̉̈̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉ȟ ̜̋̏̎̒̏̌̉̅̉̑̏̃́̎̎̊ ̐̆̑̆̌̏̍ȟ ̜̠̈́̋̑̓́ ̗̠̑̆̐̏̈̉̉ȟ ̏̒̓̆̏̒̉̎̓̆̈ȟ ̐̆̑̆̌̏̍ 
̘̌̔̆̃̏̊ ̋̏̒̓̉ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ȟ ̐̆̑̆̌̏̍ ˗̏̌̌̆̒́ȟ ̐̆̑̆̌̏̍ ˞̍̉̓́Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓ȡ 
˞̏̄̌́̒̎̏ ̜̅́̎̎̍ ˝ː˜ Ⱥ˚̘́̔̎̏-̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̊ ̉̎̒̓̉̓̔̓ 
̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̏̑̓̏̐̆̅̉̉Ȼ ̃ ˗̖́̈́̒̓́̎̆ ̃ ̒̓̑̔̋̓̔̑̆ 
̏̂̆̊̚ ̈́̂̏̌̆̃́̆̍̏̒̓̉ȟ ̃̑̆̍̆̎̎̏̊ ̎̆̓̑̔̅̏̒̐̏̒̏̂̎̏̒̓̉ ̉ 
̒̍̆̑̓̎̏̒̓̉ ς ̍̆̒̓̏ ̟̈́̎̉̍́̓ ̜̓̑́̃̍ ̘̑́̈̌̉̎̏̊ 
̗̌̏̋́̌̉̈́̉̉ȟ ̏̎̉ ̇̆ ̟̈́̎̉̍́̓ σ ̍̆̒̓̏ ̐̏ ̘̐̆̑̃̉̎̏̍̔ 
̜̖̃̏̅̔ ̎́ ̝̉̎̃́̌̉̅̎̏̒̓Ȣ ˍ̝̝̋̓̔́̌̎̏̒̓ ̜̓̆̍ ̒̏̒̓̏̉̓ ̃ ̓̏̍ȟ 
̘̓̏ ̎́ ̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̟̠̎́̂̌̅́̆̓̒ ̑̏̒̓ ̏̂̆̄̏̚ 
̠̠̂̌́̄̏̒̏̒̓̏̎̉ ̟̌̅̆̊ȟ ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ ̙́̃̓̏̍́̉̎ ̎́ 
̙̅̔̔ ̠̎́̒̆̌̆̎̉ȟ ̝̒̌̆̅̏̃́̓̆̌̎̏ȟ ̉ ̑̏̒̓́ ˑ˟˜ ̎́ ̖̅̏̑̏̄́ 
̜̖̋̑̔̐̎ ̄̏̑̏̅̏̃ȟ ́ ̓́̋ ̇̆ ̠̟̐̏̃̌̆̎̉ ̜̖̎̏̃ ̜̖̏̐́̒̎ 
Ⱥ̃̉̅̏̃ ̒̐̏̑̓́Ȼ ɉ̐́̑̋̔̑Ɋȟ ̜̋̏̓̏̑̍̉ ̟̠̔̃̌̆̋́̓̒ ̐̏̅̑̏̒̓̋̉Ȣ 
˜̏ ̗̉̎̏̑̍́̉̉̕ ˏ̆̅̏̍̒̓̃́ ˙ˏˑ ˝˗ ̈́ ψ ̠̗̍̆̒̆̃ ςπρτ ̄Ȣ ̃ ̄Ȣ 
ˍ̜̌̍́̓ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎̏ συυυ ˑ˟˜ȟ ̃ ̜̖̋̏̓̏̑ ̘̉̒̌̏ 
̙̖̐̏̒̓̑́̅́̃̉ ̒̏̒̓́̃̉̌̏ ̐̑̉̍̆̑̎̏ υπππ ̘̆̌̏̃̆̋ȟ ̝̙̠̂̏̌́ 
̘̝́̒̓ ̜̖̋̏̓̏̑ ɀ ̞̓̏ ̟̌̅̉ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̃̏̈̑́̒̓́ ɉρψ-59 
̌̆̓ɊȢ ˎ̝̙̠̏̌́ ̘̝́̒̓ ̙̖̐̏̒̓̑́̅́̃̉ ̃ ˑ˟˜ ɀ ̝̜̂̏̌̎̆ȟ 
̜̋̏̓̏̑̍ ̐̏̒̓́̃̌̆̎ ̅̉́̄̎̏̈ Ⱥ̐̏̌̉̓̑́̃̍́ȻȢ  
 ̃ ̜̆̑̆̌̏̍ ̘̌̔̆̃̏̊ ̋̏̒̓̉ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ ̏̅̎̏ ̉̈ 
̎́̉̂̏̌̆̆ ̘̜̖́̒̓ ̐̏̃̑̆̇̅̆̎̉̊ ̋̏̒̓̆̊ ̒̋̆̌̆̓́Ȣ ˜̘̑̉̉̎́ȟ 
̘́̆̚ ̃̒̆̄̏ - ̐́̅̆̎̉̆ ̎́ ̜̠̟̃̓̎̔̓̔ ̑̔̋̔Ȣ ˜̑̉ ̑́̈̏̄̎̔̓̏̊ 
̋̉̒̓̉ ̃̏̈̎̉̋́̆̓ ̞̜̋̒̓̆̎̈̉̏̎̎̊ ̐̆̑̆̌̏̍ȟ ̐̑̉ ̒̏̄̎̔̓̏̊ ɀ 
̜̌̆̋̒̉̏̎̎̊̕Ȣ  ̃ ̜̆̑̆̌̏̍ ̘̌̔̆̃̏̊ ̋̏̒̓̉ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ 
̘̟̃̒̓̑̆́̓ ̘̝̏̆̎ ̘́̒̓̏ȟ ̏̎̉ ̠̟̒̏̒̓́̃̌̓ ρςϷ ̖̃̒̆ 
̐̏̃̑̆̇̅̆̎̉̊ ̋̏̒̓̆̊ ̒̋̆̌̆̓́ [1,2]ȟ ̝̙̂̏̌̉̎̒̓̃̏ ̜̖̋̏̓̏̑ 
̠̠̟̠̃̌̓̒ ̟̌̅̉ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̃̏̈̑́̒̓́ȟ ̜̎̆̍́̌̏̃́̇̎̍  
̠̠̠̃̌̆̓̒ ̉ ̓̏ ̠̝̏̂̒̓̏̓̆̌̒̓̃̏ȟ ̘̓̏ ̔ ̖̎̉ ̎́̅̏̌̄̏ ̠̒̎̉̇́̆̓̒ 
̝̓̑̔̅̏̒̐̏̒̏̂̎̏̒̓ȟ ̝̅̌̉̓̆̌̎̏ ̟̂̏̌̆̓ȟ ̉ ̎̆ ̍̏̄̔̓ ̝̐̑̉̒̓̔̐́̓ 
̋ ̑́̂̏̓̆ ̐̑̉ ̠̐̏̃̌̆̎̉̉ ̖̓́̋̉ ̏̒̌̏̇̎̆̎̉̊ ̋́̋ 
̘̎̆̊̑̏̅̉̒̓̑̏̉̆̒̋̉̊̕ ̒̉̎̅̑̏̍Ȣ ˗́̋ ̉̈̃̆̒̓̎̏ȟ ̞̓̏̓ ̃̉̅ 
̜̓̑́̃̍ ̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̅̉̍̏̑̉̈̍̏̍̕ȟ ̒ ̐̑̆̏̂̌́̅́̎̉̆̍ ̃ 
̒̓̑̔̋̓̔̑̆ ̙̖̐̏̒̓̑́̅́̃̉ ̇̆̎̉̎̚ ̅̏ ψςϷȢ ˎ̝̙̏̌̉̎̒̓̃̏ 
̐̆̑̆̌̏̍̏̃ ̔ ̇̆̎̉̎̚ ̃̏̈̎̉̋́̆̓ ̃ ̝̐̏̒̓̍̆̎̏̐́̔̈́̌̎̏̍ 
̐̆̑̉̏̅̆ ̐̑̉ ̎́̑́̒̓́̎̉̉ ̏̒̓̆̏̐̏̑̏̈́ȟ ̞̓̏ ̛̠̠̠̏̂̒̎̆̓̒ ̓̆̍ȟ 
̘̓̏   ̔  ̖̎̉ ̠̑́̈̃̉̃́̆̓̒ ̝̅̉̒̄̏̑̍̏̎́̌̎̏̆ ̑́̒̒̓̑̏̊̒̓̃̏ȟ ̐̑̉ 
̋̏̓̏̑̏̍ ̠̒̎̉̇́̆̓̒ ̝̐̌̏̓̎̏̒̓ ̜̖̋̏̒̓̎ ̓̋́̎̆̊ȟ 
̏̅̎̏̃̑̆̍̆̎̎̏ ̃ ̘̒̏̆̓́̎̉̉ ̒ ̖̐̌̏̉̍ ̔̒̃̏̆̎̉̆̍ ̉ 
̜̃̒́̒̃́̎̉̆̍ ̝̗̠̋́̌̉ ̒ ̐̉̆̊̚Ȣ ˟́̋̇̆ ̜̐̆̑̆̌̏̍ ̘̌̔̆̃̏̊ 
̋̏̒̓̉ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ ̟̉̍̆̓ ̜̒̆̈̏̎̎̊ ̖́̑́̋̓̆̑ȟ ̏̎̉ ̘́̆̚ 
̃̒̆̄̏ ̟̃̏̈̎̉̋́̓ ̃ ̈̉̍̎̆-̏̒̆̎̎̆̍ ̐̆̑̉̏̅̆Ȣ ˛̅̎́̋̏ȟ   ̃  
̐̏̒̌̆̅̎̆̆ ̠̃̑̆̍ȟ ̃ ̠̒̃̈̉ ̙̑́̒̉̑̆̎̉̆̍ ̠̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓̉ 
̘̆̌̏̃̆̋́ ̉ ̜̐̑̏̄̑̆̒̒̉̃̎̍ ̑̏̒̓̏̍ ̘̋̏̌̉̆̒̓̃́ 
̜̖̓̑́̎̒̐̏̑̓̎ ́̃́̑̉̊ȟ ̘̝̔̃̆̌̉̉̌̉̒ ̘̒̌̔́̉ ̐̆̑̆̌̏̍̏̃ ̒̑̆̅̉ 

̍̏̌̏̅̏̄̏ ̠̎́̒̆̌̆̎̉ ̉ ̃ ̌̆̓̎̆-̃̆̒̆̎̎̆̍  ̃̑̆̍̆̎̉ ̄̏̅́Ȣ ˚́ 
̠̙̒̆̄̏̅̎̎̉̊ ̝̅̆̎ ̜̐̆̑̆̌̏̍ ̝̅̉̒̓́̌̎̏̄̏ ̏̓̅̆̌́ ̘̌̔̆̃̏̊ 
̋̏̒̓̉ȟ ̟̃̏̈̎̉̋́̉̆̚  ̃  ̝̑̆̈̔̌̓́̓̆ ̜̖̓̑́̎̒̐̏̑̓̎ ́̃́̑̉̊ ̉ 
̃̏ ̠̃̑̆̍ ̠̈́̎̓̉̊ ̘̜̑́̈̌̉̎̍̉ ̃̉̅́̍̉ ̒̐̏̑̓́ȟ ̐̏ ̖̐̏̅̏̅̔ ̋ 
̘̟̌̆̆̎̉ȟ ̎́̍̎̏̄̏ ̒̌̏̇̎̆̆  ̐̆̑̆̌̏̍̏̃ ̔ ̗̌̉ ̐̏̇̉̌̏̄̏ 
̃̏̈̑́̒̓́Ȣ ˪̓̏ ̛̠̠̠̏̂̒̎̆̓̒ ̓̆̍ȟ ̘̓̏ ̜̐̆̑̆̌̏̍ ̔ ̜̖̍̏̌̏̅ 
̟̌̅̆̊ ̘́̒̓̏ ̟̉̍̆̓ ̠̐̑̍̏̊ ̖̍̆́̎̉̈̍ ̜̓̑́̃̍ȟ ̉ ̐̏ 
̖́̑́̋̓̆̑̔ ̠̐̏̃̑̆̇̅̆̎̉ ̏̎̉ ̝̘̜̏̒̋̏̌́̓̆ ̒ ̘̃̏̃̌̆̆̎̉̆̍ 
̒̔̒̓́̃̎̏̊ ̖̐̏̃̆̑̎̏̒̓̉Ȣ 
˜̆̑̆̌̏̍ ̘̌̔̆̃̏̊ ̋̏̒̓̉ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ ̘́̆̚ ̃̒̆̄̏ 
̖̐̑̏̉̒̏̅̉̓ ̎́ ̠̑́̒̒̓̏̎̉̉ ς-ςȟυ̒̍ ̉ ̘́̆̚ ̃̒̆̄̏ ̘̠̒̏̆̓́̆̓̒ ̒ 
̜̏̓̑̃̏̍ ̙̉̌̏̃̉̅̎̏̄̏ ̏̓̑̏̒̓̋́ ̌̏̋̓̆̃̏̊ ̋̏̒̓̉ȟ ̘̓̏ 
̠̔̒̔̄̔̂̌̆̓ ̗̐̑̏̆̒̒ ̠̐̏̃̑̆̇̅̆̎̉ ̉ ̠̏̒̌̏̇̎̆̓ ̖̐̏̅̏̅ ̋ 
̘̟̌̆̆̎̉Ȣ ˘̘̠̜̔̆̈́̐̒̓̎̊ ̒̔̒̓́̃ ̉̍̆̆̓ ̟̒̌̏̇̎̔ 
̖́̑̉̓̆̋̓̔̑̔ȟ ̃ ̎̆̍ ̟̠̉̍̆̓̒ ̓̑̉ ̘̠̒̏̌̆̎̆̎̉ȡ ̘̠̌̔̆̈́̐̒̓̎̏̆ȟ 
̠̌̏̋̓̆̈́̐̒̓̎̏̆ ̉ ̘̌̔̆̌̏̋̓̆̃̏̆Ȣ ˜̏̃̑̆̇̅̆̎̉̆ ̖̅̃̔ ̉ ̂̏̌̆̆ 
̉̈ ̞̖̓̉ ̘̒̏̌̆̎̆̎̉̊ȟ ̅̆̌́̆̓ ̐̆̑̆̌̏̍ ̝̜̎̆̒̓́̂̉̌̎̍ ̉ 
̜̋̏̎̒̆̑̃́̓̉̃̎̊ ̍̆̓̏̅ ̞̜̎̆̆̋̓̉̃̎̍̕̕ ̍̆̓̏̅̏̍ ̘̠̌̆̆̎̉Ȣ  
ˣ̝̆̌ ̜̑́̂̏̓Ȣ 
 ̃ ̑̏̃̆̒̓̉ ́̎́̌̉̈ ̖́̑̉̃̏̃ ̉̒̓̏̑̉̊ ̂̏̌̆̈̎̉ ̝̜̖̂̏̌̎ ̉ 
̖̉̒̏̅̏̃ ̘̠̌̆̆̎̉ ̐̆̑̆̌̏̍̏̃ ̋̏̒̓̆̊ ̘̝̠̐̑̆̅̐̌̆ ̎́ ̂́̈̆ ː˗ˎ 
Οτ ˗́̈˚˙ˠ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ ̃ ̠̖̏̓̅̆̌̆̎̉ 
̘̒̏̆̓́̎̎̏̊ ̉ ̏̒̓̑̏̊ ̜̓̑́̃̍ ̃ ̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ̠̝̒̆̎̓̂̑ 
ςπρυ ̄̏̅́ȟ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̒̏̃̑̆̍̆̎̎̏̊ ̗̋̌́̒̒̉̉̋́̉̉̕ ˍ˛ 
(ASIF). 
˔̘́̅́̉Ȣ 
ρȢ ˛̝̐̑̆̅̆̌̉̓ ̐̑̆̉̍̔̆̒̓̃́̚ ̉ ̎̆̅̏̒̓́̓̋̉ 
̠̉̎̓̑́̍̆̅̔̌̌̑̎̏̄̏ ̠̒̓̆̑̇̎Ȣ 
ςȢ ˛̗̝̆̎̉̓ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̂̌̏̋̉̑̔̆̍̏̄̏ 
̠̉̎̓̑́̍̆̅̔̌̌̑̎̏̄̏ ̠̒̓̆̑̇̎ ̃ ̘̌̆̆̎̉̉ ̐̆̑̆̌̏̍̏̃Ȣ 
σȢ˛̗̝̆̎̉̓ ̐̑̆̉̍̔̆̒̓̃́̚ ̎́̋̌́̅̎̏̄̏ ̏̒̓̆̏̒̉̎̓̆̈́ ̐̑̉ 
̝̘̜̖̍̎̏̄̏̏̒̋̏̌́̓ ̖̐̆̑̆̌̏̍́ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ˗ˑˍ 
˕̌̉̈́̑̏̃́Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˏ ̏̂̆̊̚ ̒̌̏̇̎̏̒̓̉ 
̜̂̌̏ ̜̠̃̃̌̆̎̏ σψπ ̉̒̓̏̑̉̊ ̂̏̌̆̈̎̆̊ ̒ ̐̆̑̆̌̏̍̏̍ ̘̌̔́ ̃ 
̘̓̉̐̉̎̏̍ ̍̆̒̓̆Ȣ  ˑ̠́̎̎́ ̑́̂̏̓́ ̏̒̎̏̃́̎́ ̎́ ̝̖̑̆̈̔̌̓́̓́ 
̠̏̂̒̌̆̅̏̃́̎̉ ̉ ̘̠̌̆̆̎̉ ρχφ ̝̜̖̂̏̌̎ȟ ̘̙̖̠̐̑̏̌̆̉̃̉̒ ̃ 
̏̓̅̆̌̆̎̉̉ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ ̉ ςπτ ̝̜̖̂̏̌̎ȟ ̘̜̖̐̑̏̌̆̆̎̎ 
̃ ̏̓̅̆̌̆̎̉̉ ̏̒̓̑̏̊ ̜̓̑́̃̍Ȣ ˏ χυϷ ̘̒̌̔́̆̃ ̜̓̑́̃̍ ̠̎̏̒̓ 
̜̍̎̏̇̆̒̓̃̆̎̎̊ ̉ ̘̜̒̏̆̓́̎̎̊ ̖́̑́̋̓̆̑Ȣ ˕̈ ̜̜̖̃̐̉̒́̎̎ 
̝̜̖̂̏̌̎ ̈́ σ ̄̏̅́ ̐̆̑̆̌̏̍ ̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ ̋̏̒̓̆̊ 
̘̝̠̐̑̆̅̐̌̆ ̒̏̒̓́̃̉̌ χȟσϷȢ 

 
˟̗́̂̌̉́ ρ ɀ ˗̘̏̌̉̆̒̓̃̏ ̗̐́̉̆̎̓̏̃ȟ ̙̖̐̏̒̓̔̐̉̃̉ ̃ ̠̏̓̅̆̌̆̎̉ ̏̒̓̑̏̊ ̉ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ ̒ ̐̆̑̆̌̏̍̏̍ ̘̌̔́ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ ̃ 
̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ̠̝̒̆̎̓̂̑ ςπρυ ̄̏̅́Ȣ 

˛̓̅̆̌̆̎̉̆ 2013 2014 2015 
˞̘̏̆̓́̎̎̏̊ ̜̓̑́̃̍ 73 71 53 
˛̒̓̑̏̊ ̜̓̑́̃̍ 68 52 63 

˕̓̏̄̏ 141 123 116 
 
˚̝̙́̉̂̏̌̆̆ ̘̋̏̌̉̆̒̓̃̏ ̝̜̖̂̏̌̎ ̙̝̐̑̉̌̏̒ ̎́ ̗̌̉́ ̍̏̌̏̅̏̄̏ ̉ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̃̏̈̑́̒̓́Ȣ ˞̑̆̅̉ ̖̎̉ ̐̑̆̏̂̌́̅́̌̉ ̗̌̉́ ̇̆̎̒̋̏̄̏ 
̐̏̌́Ȣ  
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˟̗́̂̌̉́ ς ɀ ̠ ̘̏̌̉̆̒̓̃̏ ̘̍̔̇̉̎ ̉ ̇̆̎̉̎̚ȟ ̙̖̐̏̒̓̔̐̉̃̉ ̈́ σ ̄̏̅́Ȣ 
˛̓̅̆̌̆̎̉̆ ˙̘̔̇̉̎ ˓̆̎̉̎̚ ˏ̒̆̄̏ 

˞̘̏̆̓́̎̎̏̊ ̜̓̑́̃̍ 87 89 176 
˛̒̓̑̏̊ ̜̓̑́̃̍ 80 124 204 

˕̓̏̄̏ 167 213 380 
 
˞̘̓́̓̉̒̓̉̆̒̋̉̆ ̜̅́̎̎̆ ̐̏ ̟̏̓̅̆̌̆̎̉ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ȡ 
̠̟̐̏̅́̃̌̆̆̚ ̝̙̂̏̌̉̎̒̓̃̏ ̙̖̐̏̒̓̑́̅́̃̉ ̘̐̏̌̔̉̌̉ 
̜̐̆̑̆̌̏̍ ̃ ̒̓̑̔̋̓̔̑̆ ̘̔̌̉̎̏̊ ̜̓̑́̃̍ ɉχρ ̓̑́̃̍́ɊȢ 
˛̜̒̎̏̃̎̆ ̘̜̐̑̉̉̎ ̜̓̑́̃̍ ɀ ̐́̅̆̎̉̆ ̒ ̝̙̂̏̌̏̊ ̜̜̃̒̏̓ 
̉̌̉ ̐́̅̆̎̉̆ ̒ ̜̜̃̒̏̓ ̠̔̑̏̃̎ ̒̏̂̒̓̃̆̎̎̏̄̏ ̑̏̒̓́Ȣ ˑ̑̔̄̉̆ 
̐̑ ̘̜̉̉̎ȡ ̜̜̂̓̏̃̆ - υψȟ ̜̐̑̏̉̈̃̏̅̒̓̃̆̎̎̆ - υ ȟ ˑ˟˜ -
τςȢ˘̘̝̆̉̌̉̒ ̋̏̎̒̆̑̃́̓̉̃̎̏ - τφȟ ̏̐̆̑́̓̉̃̎̏ - 130. 
˜̜̑̏̃̆̅̆̎ ̜̏̐̆̑́̓̉̃̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́Ȣ ˕̈ ̖̎̉ȡ 
̏̒̓̆̏̒̉̎̓̆̈ ˗ˑˍ ˕̌̉̈́̑̏̃́ -ρσȟ ̏̒̓̆̏̒̉̎̓̆̈ ̐̌́̒̓̉̎̋́̍̉ȟ 
̃̉̎̓́̍̉ -ρρχȢ ˞̘̓́̓̉̒̓̉̆̒̋̉̆ ̜̅́̎̎̆ ̐̏ ̟̏̓̅̆̌̆̎̉ ̏̒̓̑̏̊ 

̜̓̑́̃̍ȡ ̝̈̅̆̒ ̓́̋̇̆ ̠̟̐̏̅́̃̌̆̆̚ ̝̙̂̏̌̉̎̒̓̃̏ 
̙̖̐̏̒̓̑́̅́̃̉ ̘̐̏̌̔̉̌̉ ̜̐̆̑̆̌̏̍ ̃ ̒̓̑̔̋̓̔̑̆ ̘̔̌̉̎̏̊ 
̜̓̑́̃̍ ɉψρ ̓̑́̃̍́ɊȢ ˛̜̒̎̏̃̎̆ ̘̜̐̑̉̉̎ ̜̓̑́̃̍ ɀ ̐́̅̆̎̉̆ ̒ 
̝̙̂̏̌̏̊ ̜̜̃̒̏̓ ̉̌̉ ̐́̅̆̎̉̆ ̒ ̜̜̃̒̏̓ ̠̔̑̏̃̎ 
̒̏̂̒̓̃̆̎̎̏̄̏ ̑̏̒̓́Ȣ ˑ̑̔̄̉̆ ̘̜̐̑̉̉̎ȡ ̜̜̂̓̏̃̆ -47, 
̜̐̑̏̉̈̃̏̅̒̓̃̆̎̎̆ - ρφȟ ˑ˟˜ -ρψȢ ˘̘̝̆̉̌̉̒ ̋̏̎̒̆̑̃́̓̉̃̎̏ - 
υωȟ ̏̐̆̑́̓̉̃̎̏ ɀ ρτυȢ ˜̜̑̏̃̆̅̆̎ ̜̏̐̆̑́̓̉̃̎̆ 
̙̝̃̍̆́̓̆̌̒̓̃́Ȣ 
˕̈ ̖̎̉ȡ ̏̒̓̆̏̒̉̎̓̆̈ ˗ˑˍ ˕̌̉̈́̑̏̃́ -ρπȟ ̏̒̓̆̏̒̉̎̓̆̈ 
̐̌́̒̓̉̎̋́̍̉ȟ ̃̉̎̓́̍̉ -135. 

 

 
ˑ̉́̄̑́̍̍́ ρ ɀ ˞ ̓̑̔̋̓̔̑́ ̜̓̑́̃̍ ̃ ̏̓̅̆̌̆̎̉̉ ̘̒̏̆̓́̎̎̏̊ ̜̓̑́̃̍ ɉ̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ̠̝̒̆̎̓̂̑ ςπρυ ̄̏̅́Ɋ 
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ˑ̉́̄̑́̍̍́ ς ɀ ˞ ̓̑̔̋̓̔̑́ ̜̓̑́̃̍ ̃ ̏̓̅̆̌̆̎̉̉ ̏̒̓̑̏̊ ̜̓̑́̃̍ ɉ̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ̠̝̒̆̎̓̂̑ ςπρυ ̄̏̅́Ɋ 

 
˟̗́̂̌̉́ σ ɀ ̇ ̜̆̓̏̅ ̘̠̌̆̆̎̉ȟ ̜̐̑̏̃̏̅̉̍̆ ̗̐́̉̆̎̓́̍ ̃ ̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ̠̝̒̆̎̓̂̑ ςπρυ ̄̏̅́ 

Ο ˙̆̓̏̅ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ 
1 ˗̜̏̎̒̆̑̃́̓̉̃̎̊ ɉ̂̆̈ ̏̐̆̑́̓̉̃̎̏̄̏ ̙̝̃̍̆́̓̆̌̒̓̃́Ɋ 105 
2 ˛̒̓̆̏̒̉̎̓̆̈ ̐̌́̒̓̉̎̋́̍̉ȟ ̃̉̎̓́̍̉ 252 
3 ˗ˑˍ ˕̌̉̈́̑̏̃́ 23 
 ˕̓̏̄̏ 380 

 

 
˝̉̒̔̎̏̋ ρ- l ̗̠̉̋̒́̉ ̘̝̠̐̑̆̅̐̌̆ ˗ˑˍ ˕̌̉̈́̑̏̃́ 

 

 
˝̉̒̔̎̏̋ ς ɀ ̨ ̒̓̆̏̒̉̎̓̆̈ ̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉ ̐̌́̒̓̉̎̏̊ ̉ ̃̉̎̓́̍̉ 

 
˕̠̒̒̌̆̅̔ ̜̏̐̆̑́̓̉̃̎̆ ̜̍̆̓̏̅ ̘̠̌̆̆̎̉ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̠̉̎̓̑́̍̆̅̔̌̌̑̎̏̄̏ ̠̒̓̆̑̇̎ ̍̏̇̎̏ ̐̑̉̊̓̉ ̋ ̜̃̃̏̅̔ ̘̓̏ 

̐̑̆̉̍̔̆̒̓̃́̍̉̚ ̉ ̠̎̓̑́̍̆̅̔̌̌̑̎̏̄̏ ̏̒̓̆̏̒̉̎̓̆̈́ ̒  
̂̌̏̋̉̑̏̃́̎̉̆̍ ̐̑̉ ̘̌̆̆̎̉̉ ̞̜̖̍̆̓́̐̉̉̈́̑̎̕ ̐̆̑̆̌̏̍̏̃ 
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̠̠̟̠̃̌̓̒ȡ ̠̍́̌́ ̘̝̓̑́̃̍́̓̉̎̏̒̓ ̗̏̐̆̑́̉̉ȟ ̏̓̒̔̓̒̓̃̉̆ 
̙̃̎̆̎̆̊ ̗̉̍̍̏̂̉̌̉̈́̉̉ȟ ̠̠̑́̎̎ ̎́̄̑̔̈̋́ ̉ ̘̒̏̆̓́̎̉̆ 
̗̐̑̏̆̒̒́ ̗̋̏̎̒̏̌̉̅́̉̉ ̒ ̗̝̜̔̎̋̉̏̎́̌̎̍̕ ̘̌̆̆̎̉̆̍Ȣ ˗ 
̝̜̏̓̎̏̒̉̓̆̌̎̍ ̎̆̅̏̒̓́̓̋́̍ ̍̆̓̏̅́ ̍̏̇̎̏ ̏̓̎̆̒̓̉ 
̖̝̎̆̏̂̏̅̉̍̏̒̓ ̗̉̎̓̑́̏̐̆̑́̉̏̎̎̏̄̏ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̄̏ 
̠̋̏̎̓̑̏̌Ȣ 
˜̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ ̃̒̆̍ ̝̜̂̏̌̎̍ ̜̂̌́ ̎́̌̏̇̆̎́ 
̠̄̉̐̒̏̃́ ̌̏̎̄̆̓́ȟ  ̑̆̋̏̍̆̎̅̏̃́̎̏ ̜̝̑́̈̑́̂́̓̃́̓ 
̘̠̜̌̔̆̈́̐̒̓̎̊ ̒̔̒̓́̃ȟ ̝̗̜̐́̌ ̋̉̒̓̆̊ȟ ̝̐̑̉̎̉̍́̓ 
̜̐̑̆̐́̑́̓ ̝̗̠̋́̌̉ ̉ ̑̆̎̓̄̆̎ ̝̋̏̎̓̑̏̌ ̎́ ρπ ̝̅̆̎ ̐̏̒̌̆ 
̜̈́̋̑̓̏̊ ̗̑̆̐̏̈̉̉̉ȟ ́ ̝̜̂̏̌̎̍ ̒ ̏̒̓̆̏̒̉̎̓̆̈̏̍ ̑̆̎̓̄̆̎ 
̝̋̏̎̓̑̏̌ ̘̆̑̆̈ σ ̎̆̅̆̌̉Ȣ ˏ ̒̑̆̅̎̆̍ ̃ ̖̏̂̏̉ ̠̖̏̓̅̆̌̆̎̉ 
̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̗̐́̉̆̎̓̏̃ ̃ ̗̒̓́̉̏̎́̑̆ 
̝̋̏̌̆̂́̌́̒ ̏̓ ω ̅̏ ρς ̅̎̆̊Ȣ 
˕̖̜̒̏̅ ̘̠̌̆̆̎̉ ̔ ̝̜̖̂̏̌̎ ̃ ̒̑̏̋̉ ̏̓ ρ ̄̏̅́ ̅̏ σ-̖ ̌̆̓ ̎́ 
̂́̈̆ τ ː˗ˎȢ 
ˎ̜̌́ ̐̑̏̃̆̅̆̎́ ̠̏̂́̚ ̗̏̆̎̋́ ̖̉̒̏̅̏̃ ̘̠̌̆̆̎̉ ̃ 
̠̖̏̓̅̆̌̆̎̉ ̘̒̏̆̓́̎̎̏̊ ̉ ̏̒̓̑̏̊ ̜̓̑́̃̍Ȣ 
¶ ˠ υς ̗̐́̉̆̎̓̏̃ ̃ ̘̓̆̆̎̉̆ ̜̖̐̆̑̃ φ ̠̗̍̆̒̆̃ ̜̂̌̉ ̜̔̅́̌̆̎ 
̗̍̆̓́̌̌̏̋̏̎̒̓̑̔̋̉̉ ̉̈ ̘̝̠̐̑̆̅̐̌̆Ȣ 
˝̆̎̓̄̆̎̏̄̑́̍̍́ȡ ̜̋̏̎̒̏̌̉̅̉̑̏̃́̎̎̊ ̐̆̑̆̌̏̍ ̝̅̉̒̓́̌̎̏̄̏ 
̞̍̆̓́̐̉̉̈́̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉Ȣ 
¶ ˏ ̘̓̆̆̎̉̆ ̄̏̅́ ̟̝̎́̂̌̅́̌̏̒ ̏̂̑́̈̏̃́̎̉̆ ̌̏̇̎̏̄̏ ̒̔̒̓́̃́ 
̔ ρς ̗̐́̉̆̎̓̏̃Ȣ ˎ̜̌̉ ̜̐̑̏̃̆̅̆̎ ̗̏̐̆̑́̉̉ ̐̏ 
̑̆̏̒̓̆̏̒̉̎̓̆̈̔ ̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉Ȣ 

 ̋ ̆̎̓̄̆̎̏̄̑́̍̍́ȡ ̜̌̏̇̎̊ ̒̔̒̓́̃ ̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ 
̘̌̔̆̃̏̊ ̋̏̒̓̉Ȣ 

¶ ˠ ψ ̗̐́̉̆̎̓̏̃ ̃ ̘̓̆̆̎̉̆ ̄̏̅́ ̐̏̒̌̆ ̏̐̆̑́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ 
̜̂̌ ̜̠̃̃̌̆̎ ̜̐̏̃̓̏̑̎̊ ̐̆̑̆̌̏̍ ̘̌̔́ ̃ ̘̓̉̐̉̎̏̍ ̍̆̒̓̆ 
̃̒̌̆̅̒̓̃̉̆ ̟̠̎̆̒̏̂̌̅̆̎̉ ̗̑̆̋̏̍̆̎̅́̉̊ ̘̃̑́́ȟ 
̠̐̆̑̆̎́̐̑̇̆̎̉̆ ̜̙̘̍̆̎̏-̠̘̒̃̈̏̎̏̄̏ ́̐̐́̑́̓́ ̒ 
̟̐̏̒̌̆̅̔̉̍̚ ̐̆̑̆̌̏̍̏̍ ̗̍̆̓́̌̌̏̋̏̎̒̓̑̔̋̉̊Ȣ 
˝̆̎̓̄̆̎̏̄̑́̍̍́ȡ ̐̆̑̆̌̏̍ ̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ 
̘̌̔̆̃̏̊ ̋̏̒̓̉Ȣ ˜̆̑̆̌̏̍ ̗̍̆̓́̌̌̏̋̏̎̒̓̑̔̋̉̊Ȣ 
¶ ˠ ς ̗̐́̉̆̎̓̏̃ ̟̝̎́̂̌̅́̌́̒ ̠̎̆̊̑̏̐́̓̉ ̘̌̔̆̃̏̄̏ ̎̆̑̃́Ȣ 
ˏ̜̜̃̏̅Ȣ ˚̠̆̒̍̏̓̑ ̎́ ̜̟̃̒̏̋̔ ̘́̒̓̏̓̔ ̐̆̑̆̌̏̍̏̃ ̘̌̔́ ̃ 
̘̓̉̐̉̎̏̍ ̍̆̒̓̆ȟ ̗̗̠̑̆̋̏̎̃́̌̆̒̆̎̉ ̗̐́̉̆̎̓̏̃ ̐̑̆̓̆̑̐̆̃́̆̓ 
̝̙̂̏̌̏̆ ̘̋̏̌̉̆̒̓̃̏ ̓̑̔̅̎̏̒̓̆̊Ȣ ˛̘̠̓̍̆́̆̓̒ ̙̎́̑̔̆̎̉̆ 
̅̏̌̇̎̏̊ ̗̋̏̎̒̏̌̉̅́̉̉ ̏̓̌̏̍̋̏̃ ̃̒̌̆̅̒̓̃̉̆ ̟̠̎̆̒̏̂̌̅̆̎̉ 
̗̑̆̋̏̍̆̎̅́̉̊ ̘̃̑́́ ̗̐́̉̆̎̓́̍̉ȟ ̎̆̑̆̅̋̉ ̘̒̌̔́̉ 
̜̖̐̏̃̓̏̑̎ ̐̆̑̆̌̏̍̏̃Ȣ ˏ ̒̑̆̅̎̆̍ȟ ̜̋́̇̅̆ ̐̏̌̄̏̅́ ̐̏̒̌̆ 
̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ ̗̐́̉̆̎̓́̍ ̖̠̐̑̉̏̅̉̓̒ ̝̐̑̏̃̏̅̉̓ 
̜̐̏̃̓̏̑̎̆ ̗̏̐̆̑́̉̉ ̐̏ ̟̔̅́̌̆̎̉ ̗̍̆̓́̌̌̏̋̏̎̒̓̑̔̋̉̉ȟ ̃ 
̘̒̌̔́̆ ̠̏̓̒̔̓̒̓̃̉ ̗̋̏̎̒̏̌̉̅́̉̉ ̐̆̑̆̌̏̍́ ̠̐̑̏̃̏̅̉̓̒ 
̜̐̏̃̓̏̑̎̊ ̏̒̓̆̏̒̉̎̓̆̈ ̐̌́̒̓̉̎̏̊ ̉ ̃̉̎̓́̍̉Ȣ ˏ ̜̖̎̆̋̏̓̏̑ 
̘̠̖̒̌̔́ ̘̠̃̒̓̑̆́̆̓̒ ̠̎̆̊̑̏̐́̓̉ ̘̌̔̆̃̏̄̏ ̎̆̑̃́ ɉ̒̉̎̅̑̏̍ 
˔̔̅̆̋́Ɋȟ ̘̓̏ ̒̔̆̒̓̃̆̎̎̏̚ ̙̍̆́̆̓ ̓̑̔̅̏̒̐̏̒̏̂̎̏̒̓̉ 
̝̜̖̂̏̌̎Ȣ  ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̝̒̌̏̇̎̏̒̓ ̘́̎́̓̏̍̉̆̒̋̏̄̏ 
̠̒̓̑̏̆̎̉ ̗̌̏̋́̌̉̈́̉̉ ̐̆̑̆̌̏̍́ȟ ́ ̓́̋̇̆ ̠̋̑̏̃̏̒̎́̂̇̆̎̉ 
̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉ȟ ̠̎̆̒̃̏̆̃̑̆̍̆̎̎́ 
̞̠̋̒̓̑̆̎̎́ ̘̠̑̔̎́ȟ ́ ̘̐̏̅́̒ ̖̐̌̏̏ ̠̏̓̑̆̐̏̎̉̑̏̃́̎̎́ɉ̃ 
̘̖̓̑́̃̍́̓̏̌̏̄̉̆̒̋̉ ̖̐̔̎̋̓́Ɋ ̗̠̑̆̐̏̈̉̉ ̐̆̑̆̌̏̍̏̃ 
̝̅̉̒̓́̌̎̏̄̏ ̞̍̆̓́̐̉̉̈́̕ ̘̌̔̆̃̏̊ ̋̏̒̓̉ ̓̑̆̂̔̆̓ ̋ ̒̆̂̆ 
̠̃̎̉̍́̎̉ ̓̑́̃̍́̓̏̌̏̄̏̃Ȣ   
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˟ ̨̊̎ȡ ˎ ̨̨̄̎̄ ̓́ ̅́ ̨̂̌̆̋ ̒ ̨̨̊̆̋̓̆̑̎  ̜̜̒̎ ̜̓́̑̎ ̆̍̅̆̔ ̨̈̆̋̓ ̍ ̨̒̆̌̆̌̆̑̅  ̨̨̂̑ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˎ ̌ ̇ ̜̍̒̓́ȟ ˍ̜̌̍́̓ 
̜́̌́̒ Οτ ˗ˍ-̅́ ̆̍̅̆̌̄̆̎ σψπ ̎́̔ ̜́̒̓  ̨̂̌̆̋ ̒ ̨̨̊̆̋̓̆̑̎   ̋̏̐̇́̑́ ̜́̓ ̂́̑ ̓ ̑́ ̜̒̈ ̜̜̒̎ ̜̓́̑̎ ̆̍̅̆̔ ̎ ̨̓̉̇̆̌̆̑ 

̓́̌ ̜̌́̎ ́̎Ȣ ˎ̨̌̆̋ ̒ ̊̆̋ ̜̜̒̎ ̜̓́̑̎ȟ ̨̒̑̆̒̆ ̋ ̐ ̇́̑́ ́̓̓́̎ ̂̏̌ ́̎ ̜̜̒̎ ̜̓́̑̅ ̆̍̅̆̔ ̨̋̆̌̆̌ ̍ ̒̆̌̆ ̜̂̏̌̐ ̓ ̑Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̨̂̌̆̋ ̒ ̨̨̊̆̄̎  ̜̅̉̒̓́̌̅ ̨̞̍̆̓́̐̉̉̈̕ȟ ̋̏̎̒̏̌̉̅̉̑̌̆̎̄̆̎ ̜̜̒̎ ȟ ̜̇́̂  ̗̠̑̆̐̏̈̉̉ȟ ̏̒̓̆̏̒̉̎̓̆̈ȟ ˗̏̌̌̆̒ ̜̜̒̎ ̜ȟ 
˞̍̉̓ ̜̜̒̎ ̜ 
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TREATMENT OUTCOME OF FOREARM BONES FRACTURES 
 

Resume: Currently, the problem of treatment of fractures of the forearm is an actual injury as a result of increasing growth, as well as 
complications arising after the rehabilitation of patients with this pathology. We analyzed the outcome and quality of treatment of patients 
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˞Ȣ˞Ȣ ˍ˘˩ˢ˛ˑ˓ˍ˒ˏȟ  ˚Ȣ˛Ȣ ˎ˕˗˛˚ˠ˝˛ˏ.  ˞ ȢˍȢ ˙ˍˢˍ˚˛ˏȟ  ˓Ȣ ˛˝ˍ˔ˢˍ˚ 
˗́̆̅̑́̕ ̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̏̑̓̏̐̆̅̉̉ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕Ȣ 

ː̠̏̑̏̅̒̋́ ̘̠̋̌̉̎̉̆̒̋́ ̝̗̂̏̌̎̉́ ΤψȢ 
 

˘˒ˤ˒˚˕˒ ˜˛ˏ˒˝ˢ˚˛˞˟˚˨ˢ ˛˓˛ː˛ˏ˨ˢ ˝ˍ˚ ˞˛ˏ˝˒˙˒˚˚˨˙˕ ˍ˚˟˕˞˒˜˟˕˗ˍ˙ ̞
 

 ˏ̑ ́̂̏̓̆ ̜̐̑̆̅̏̒̓́̃̌̆̎ ̝̜̑̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉ ̗̐́̉̆̎̓̏̃ ̒ ̜̏̇̏̄̏̃̍̉ ̑́̎́̍̉ȟ ̄̅̆ ̘̋̌̉̎̉̆̒̋̉ ̘̜̉̈̔̆̎ ̠̅̆̊̒̓̃̉ ̜̖̒̏̃̑̆̍̆̎̎ 
́̎̓̉̒̆̐̓̉̋̏̃ ̎́ ̠̈́̇̉̃̌̆̎̉ ̑́̎̆̃̏̄̏ ̗̐̑̏̆̒̒́Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̜̏̇̏̄̏̃̆ ̜̑́̎ȟ ́̎̓̉̒̆̐̓̉̋̉ȟ ́̎̓̉̂̉̏̓̉̋̉ȟ ̠̋̏̇̎́ ̐̌́̒̓̉̋́Ȣ 
 
˜̑̏̂̌̆̍́  ̘̠̌̆̆̎̉ ̖̜̖̐̏̃̆̑̎̏̒̓̎ ̜̖̏̇̏̄̏̃ ̑́̎ ̃ 
̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̠̏̒̓́̆̓̒ ̏̅̎̏̊ ̉̈ ̝̜̖́̋̓̔́̌̎ ̓̆̍ ̃ 
̓̑́̃̍́̓̏̌̏̄̉̉ ̉ ̋̏̍̂̔̒̓̉̏̌̏̄̉̉ȟ ̟̓̑̆̂̔̆̄̏̚ ̘̠̒̏̆̓́̎̉ 
̋̏ ̍̐̌̆̋̒̎̏̄̏ ̘̠̌̆̆̎̉Ȣ ˛̇̏̄̉ ̐̏ ̜̅́̎̎̍ ˏ˛˔ȟ ̐̏ ̘́̒̓̏̓̆ 
̟̈́̎̉̍́̓ ̝̓̑̆̓̆ ̍̆̒̓̏ ̒̑̆̅̉ ̘̖̐̑̏̉ ̓̑́̃̍Ȣ ˟̘̆̑̍̉̆̒̋̉̆ 
̠̐̏̑́̇̆̎̉ ̠̟̐̑̆̅̒̓́̃̌̓ ̝̟̒̆̑̆̈̎̔ ̗̟̍̆̅̉̉̎̒̋̔ȟ 
̗̝̟̒̏̉́̌̎̔ ̉ ̞̘̟̋̏̎̏̍̉̆̒̋̔ ̐̑̏̂̌̆̍̔Ȣ ˚̠̆̒̍̏̓̑ ̎́ 
̝̙̂̏̌̉̆ ̖̔̒̐̆̉ȟ ̜̅̏̒̓̉̄̎̔̓̆ ̃ ̘̌̆̆̎̉̉ ̏̇̏̄̏̃ȟ 
̝̝̌̆̓́̌̎̏̒̓ ̒̑̆̅̉ ̠̜̖̓̇̆̌̏̏̂̏̇̆̎̎ ̠̏̒̓́̆̓̒ ̜̃̒̏̋̏̊ 
̅́̇̆ ̃ ̗̜̖̒̐̆̉́̌̉̈̉̑̏̃́̎̎ ̗̖̒̓́̉̏̎́̑́ ɉρȟςɊȢ  
˛̠̂́̚ ̝̝̌̆̓́̌̎̏̒̓ ̏̓ ̏̇̏̄̏̃ ̃ ̗̆̌̏̍ ̐̏ ˝̆̒̐̔̂̌̉̋̆ 
˗̖́̈́̒̓́̎ ̠̒̏̒̓́̃̌̆̓ υȟςϷȟ ̃ ˝̏̒̒̉̉ ̅̏ σȟσϷ  ɉσɊȟ  ́ ̃ ̠̑̅̆ 
˒̖̃̑̏̐̆̊̒̋̉ ̒̓̑́̎ȟ ̃ ˞˥ˍ ̠̋̏̌̆̂̌̆̓̒  ̃ ̖̐̑̆̅̆̌́ πȟφ- 5% 
(τɊȢ ˜̑̉ ̞̓̏̍ ̎́̉̂̏̌̆̆ ̘́̒̓̏̊ ̘̐̑̉̉̎̏̊ ̒̍̆̑̓̉ 
̙̖̐̏̒̓̑́̅́̃̉ ̏̓ ̏̇̏̄̏̃ ̟̠̏̒̓́̓̒ ̗̠̉̎̆̋̉̕ ̉ 
̗̜̉̎̆̋̉̏̎̎̆̕ ̠̏̒̌̏̇̎̆̎̉ ̏̇̏̄̏̃̏̊ ̂̏̌̆̈̎̉ ɉυȟφɊȢ  ˜̑̉ 
̞̓̏̍ ̎́̉̂̏̌̆̆ ̘́̒̓̏̊ ̘̐̑̉̉̎̏̊ ̒̍̆̑̓̉ ̙̖̐̏̒̓̑́̅́̃̉ ̏̓ 
̏̇̏̄̏̃ ̟̠̏̒̓́̓̒ ̗̠̉̎̆̋̉̕ ̉ ̗̜̉̎̆̋̉̏̎̎̆̕ ̠̏̒̌̏̇̎̆̎̉ 
̏̇̏̄̏̃̏̊ ̂̏̌̆̈̎̉ ɉχȟψɊȢ 
ˏ ̠̒̃̈̉ ̒ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆̍ ̜̖̒̏̃̑̆̍̆̎̎ ̒̑̆̅̒̓̃ 
̖̘̓̆̎̉̆̒̋̏̄̏ ̐̑̏̄̑̆̒̒́ ̘̝̔́̒̓̉̌̉̒ ̘̒̌̔́̉ ̖̜̖̐̏̃̆̑̎̏̒̓̎ 
̏̇̏̄̏̃. 

˚̠̆̒̍̏̓̑ ̎́ ̑́̂̏̓̔ ̃ ˝̆̒̐̔̂̌̉̋̆ ˗̖́̈́̒̓́̎ φ-̓̉ ̜̖̏̇̏̄̏̃ 
̗̆̎̓̑̏̃ȟ ̟̖̑́̒̐̏̌́̄́̉̚ σςς ̗̜̒̐̆̉́̌̉̈̉̑̏̃́̎̎̍̉ 
̋̏̊̋́̍̉ȟ ̘̐̏̓̉ φυϷ ̜̖̏̂̏̇̇̆̎̎ ɉ̃ ̓̏̍ ̘̉̒̌̆ ̉ ̠̜̖̓̇̆̌Ɋ 
̟̠̄̏̒̐̉̓́̌̉̈̉̑̔̓̒ ̃ ̜̘̜̏̂̎̆ ̘̓̑́̃̍́̓̏̌̏̄̉̆̒̋̉̆ ̉ 
̖̘̉̑̔̑̄̉̆̒̋̉̆ ̠̏̓̅̆̌̆̎̉ȟ ̄̅̆ ̃̏̈̍̏̇̎̏̒̓̉ ̠̅̌ ̖̉ ̘̠̌̆̆̎̉ 
̘̜̏̄̑́̎̉̆̎ȟ ́ ̟̒̏̏̓̃̆̓̒̓̃̔̉̊̚ ̘̜̃̑́̆̂̎̊ ̜̏̐̓ ̘́̒̓̏ 
̎̆̃̆̌̉̋Ȣ  
ˣ̝̟̆̌ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̠̠̃̌̆̓̒ ̘̉̈̔̆̎̉̆ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̜̖̒̏̃̑̆̍̆̎̎ 
̘̖́̎̓̉̒̆̐̓̉̒̆̋̉ ̐̑̆̐́̑́̓̏̃ ̃ ̃̉̅̆ ̞́̑̏̈̏̌̆̊ȟ ̠̅̌ ̘̠̌̆̆̎̉ 
̖̜̖̐̏̃̆̑̎̏̒̓̎ ̜̖̏̇̏̄̏̃ ̑́̎Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ 
˛̒̎̏̃̔ ̅́̎̎̏̊ ̜̑́̂̏̓ ̒̏̒̓́̃̉̌ ̜̏̐̓ ̘̠̌̆̆̎̉ στς ̜̖̏̇̏̄̏̃ 
̝̜̖̂̏̌̎ ̒ ̘̑́̈̌̉̎̏̊ ̝̟̒̓̆̐̆̎ ̉ ̝̟̐̌̏́̅̚ ̏̇̏̄̏̃̏̊ 
̖̐̏̃̆̑̎̏̒̓̉ȟ ̖̙̖̠̎́̏̅̉̃̉̒ ̎́ ̗̒̓́̉̏̎́̑̎̏̍ ̘̌̆̆̎̉̉ ̃ τ-
̏̊ ̄̏̑̏̅̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ ̝̗̂̏̌̎̉̆ ̄Ȣ ˍ̜̌̍́̓ ̒ ̠̠̎̃́̑ 
ςπρυ ̐̏ ̝̅̆̋́̂̑ ςπρυ ̄ȟ ̉̈ ̖̎̉ ̜̏̇̏̄̏̃̍ ̝̜̂̏̌̎̍ ̒ I-II-IIIˍ 
̒̓̆̐̆̎̉ȟ ̠̝̐̑̉̍̆̎̌̉̒ ̞̝́̑̏̈̏̌ ̏̋̒̉̋̏̑̓ ̠̅̌ ̎́̑̔̇̎̏̄̏ 
̠̐̑̉̍̆̎̆̎̉ȟ  ˞̑̆̅̉ ̝̜̖̂̏̌̎ ̜̂̌̏ ρψπ ɉυςȟφϷɊ ̇̆̎̉̎̚ ̉ 
ρφς ɉτχȟτϷɊ ̘̍̔̇̉̎Ȣ   
ˏ̏̈̑́̒̓ ̝̜̖̂̏̌̎ ̠̑́̒̐̑̆̅̆̌̉̌̒ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ ̅̏ σπ 
̌̆̓ ρςπ ɉσυȟπϷɊȟ ̏̓ σπ ̅̏ τω ɀ ψτ ɉςτȟφϷɊȟ ̏̓ υπ ̅̏ υω ɀ 69 
ɉςπȟςϷɊȟ  ̙̒̓́̑̆ φπ ̌̆̓ ɀ 69 (20,2%).  

 
˟̗́̂̌̉́ρ.  

ˏ̏̈̑́̒̓ 
 

˜̏̌ 
 

˞̝̓̆̐̆̎  ̏̇̏̄́ 

 I-II  ̒ ̓̆̐̆̎̉  IIɀIIIˍ ̒̓̆̐̆̎̉ IIIˎȟIV ̒ ̓̆̐̆̎̉ ̃̒̆̄̏ 

 18 -29 
 

 ̇ 26 19 12 57(16,7%) 

 ˓ 28 21 14 63(18,4%) 

 30 -49 
 

 ̇ 18 11 9 38(11,1%) 

 ˓
 

21 14 11 46(13,4%) 

 50 -59 
 

 ̇
 

15 10 7 32(9,4%) 

 ˓ 17 11 9 37(10,8%) 

 60-̉ 
̙̒̓́̑̆ 

 ̇ 14 10 7 31(9,1%) 

 ˓ 16 13 9 38(11,1%) 

   ˏ ̒̆̄̏  155 (45,3%) 109 (31,9%) 78 (22,8%) 342(100%) 

  
˕̈ ̐̑̆̅̒̓́̃̌̆̎̎̏̊ ̗̜̓́̂̌̉ Ορ ̃̉̅̎̏ȟ ̘̓̏ ̝̜̂̏̌̎̆ ̒ I-II-
IIIˍ ̒̓̆̐̆̎̉ ̏̇̏̄̏̃ ̒̏̒̓́̃̉̌̉ χχȟςϷ ̖̃̒̆ ̜̖̏̂̏̇̆̎̎Ȣ ˞̑̆̅̉ 
̝̜̖̂̏̌̎ ̃ ̏̒̎̏̃̎̏̍ ̜̂̌̉ ̗̌̉́ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ ̃̏̈̑́̒̓́ 
υωȟφϷȟ ̜̋̏̓̏̑̍ ̖̎̆̏̂̏̅̉̍̏ ̜̂̒̓̑̏̆ ̜̃̈̅̏̑̏̃̌̆̎̉̆ȟ ̉ ̃ 
̂̏̌̆̆ ̋̏̑̏̓̋̉̆ ̒̑̏̋̉ ̝̠̃̆̑̎̔̓̒ ̋ ̓̑̔̅̏̃̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉Ȣ  
ˎ̝̙̏̌̉̎̒̓̃̏ ̗̐́̉̆̎̓̏̃ ̐̏̒̓̔̐̉̌̉ ̃ ̜̐̆̑̃̆ ̘̜́̒ ̐̏̒̌̆ 
̘̠̐̏̌̔̆̎̉ ̏̇̏̄̏̃ ψψȟυϷȟ ̝̜̏̒̓́̌̎̆ ρρȟυϷ ̝̜̖̂̏̌̎ ̐̏̒̌̆ ς-
̖ ̉ ̂̏̌̆̆ ̒̔̓̏̋ȟ ̞̓̏ ̃ ̏̒̎̏̃̎̏̍ ̗̌̉́ ̂̆̈ ̏̐̑̆̅̆̌̆̎̎̏̄̏ 
̍̆̒̓́ ̝̇̉̓̆̌̒̓̃́Ȣ 
˞̑̆̅̉ ̜̖̏̂̏̇̆̎̎ȟ ρω ̝̜̖̂̏̌̎ ̉̍̆̌̉ ̟̒̏̐̔̓̒̓̃̔̉̆̚ 
̐́̓̏̌̏̄̉̉ȡ ̜̒̉̒̓̆̍ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ɀ σ ̂-̖Ƞ  ̗̉̑̑̏̈ 
̘̐̆̆̎̉ȟ ̂̏̌̆̈̎̉ ˓˗˟ -υ ̂-̖Ƞ ̞̗̠̎̆́̌̏̐́̓̉̕ ̘̑́̈̌̉̎̏̄̏ 
̄̆̎̆̈́ ɀ σ ̂-̖Ƞ ̖̘̐̒̉̏̏̑̄́̎̉̆̒̋̉̊ ̒̉̎̅̑̏̍ ɀ ς ̂-̖Ƞ ̖̜̒́́̑̎̊ 

̅̉́̂̆̓ ɀ τ ̂-̖Ƞ ̘̆̑̆̐̎̏ ɀ ̠̍̏̈̄̏̃́ ̓̑́̃̍́ ɉ 
̠̋̏̍̂̉̎̉̑̏̃́̎̎́ ̓̑́̃̍́Ɋ ɀ ς ̂-̖Ȣ  
ˏ̒̆̍ ̝̜̂̏̌̎̍ ̝̐̑̏̃̏̅̉̌̏̒ ̝̠́̎̓̉̂́̋̓̆̑̉́̌̎́ȟ 
̘̠̒̉̍̐̓̏̍́̓̉̆̒̋́ȟ ̘̠̐́̓̏̄̆̎̆̓̉̆̒̋́ȟ ̠̉̎̔̈̉̏̎̎́̕ 
̠̓̆̑́̐̉ȟ ̜̆̇̆̅̎̆̃̎̆ ̠̐̆̑̆̃̈̋̉ȟ ̝̜̂̏̌̎̍ ̒ I-II  ̒̓̆̐̆̎̉ 
̏̇̏̄̏̃ ς ̑́̈́ ̃ ̒̔̓̋̉ ̠̐̑̉̍̆̎̌̉ ̞̝́̑̏̈̏̌ ˛̋̒̉̋̏̑̓Ȣ  
˝̝̜̆̈̔̌̓́̓ ̉ ̖̉ ̠̏̂̒̔̇̅̆̎̉Ȣ  
˜̙̏̒̓̔̐̉̃̉̍ ̜̏̇̏̄̏̃̍ ̝̜̂̏̌̎̍ ̃ ̏̒̏̂̆̎̎̏̒̓̉ ̒ 
̎́̄̎̏̆̎̉̆̍ ̜̑́̎ ̉ ̐̏ ̘̋̌̉̎̉̆̒̋̉̍ ̐̑̉̈̎́̋́̍ ̝̐̑̏̃̏̅̉̌̉̒ 
̍̉̋̑̏̂ ̘̉̏̌̏̄̉̆̒̋̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̐̏̒̆̃̏̃ ̉̈ ̜̑́̎ ̎́ 
̃̏̈̂̔̅̉̓̆̌̆̊ ̉ ̘̔̒̓̏̊̉̃̏̒̓̉ ̋ ́̎̓̉̂̉̏̓̉̋́̍Ȣ ˏ̒̆̍ 
̜̏̇̏̄̏̃̍ ̝̜̂̏̌̎̍ ̒ ̖̜̐̏̃̆̑̎̏̒̓̎̍̉ ̜̏̇̏̄̏̃̍̉ ̑́̎́̍̉ 
̠̝̐̑̉̍̆̎̌̉̒ ̜̒̏̃̑̆̍̆̎̎̆ ́̎̓̉̒̆̐̓̉̋̉ȟ ̐̏̃̉̅̏̎ ɀ ̊̏̅ȟ 
̞̝́̑̏̈̏̌ ˛̋̒̉̋̏̑̓Ȣ ˜̗́̉̆̎̓́̍ ̒ ̖̜̐̏̃̆̑̎̏̒̓̎̍̉ 
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̜̏̇̏̄̏̃̍̉ ̑́̎́̍̉ ̆̇̆̅̎̆̃̎̏ ̝̐̑̏̃̏̅̉̌́̒ ̏̂̑́̂̏̓̋́ 
̖̜̖̐̏̃̆̑̎̏̒̓̎ ̜̖̏̇̏̄̏̃ ̖̐̏̃̆̑̎̏̒̓̆̊ ̐̑̆̐́̑́̓̏̍ 
̞́̑̏̈̏̌̆̍ ˛̋̒̉̋̏̑̓̏̍ ̜̑́̈̑́̂̏̓́̎̎̍ ̎́ ̏̒̎̏̃̆ 
̗̏̋̒̉̓̆̓̑́̉̋̌̉̎́ ̖̄̉̅̑̏̌̏̑̉̅ ̠̋̏̓̏̑́ ̠̠̐̑̏̃̌̆̓ 
̘̂́̋̓̆̑̉̏̒̓́̓̉̆̒̋̏̊ ̝̟́̋̓̉̃̎̏̒̓ ̃ ̙̏̓̎̏̆̎̉̉ ̖̍̎̏̄̉ 
̝̜̖̄̑́̍̐̏̌̏̇̉̓̆̌̎ ̉ ̗̝̜̖̄̑́̍̏̓̑̉́̓̆̌̎ ̂́̋̓̆̑̉̊ȟ 
̄̉̅̑̏̋̏̑̓̉̈̏̎ ̠̠̠̃̌̆̓̒ ̋̏̑̓̉̋̏̒̓̆̑̏̉̅̏̍ ̟̏̂̌́̅́̉̍̚ 
̝̜̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̍ ̉ ̜̐̑̏̓̉̃̏̈̔̅̎̍ ̅̆̊̒̓̃̉̆̍ȟ 
̒̎̉̇́̆̓ ̗̝̐̑̏̎̉́̆̍̏̒̓ ̜̖̋̑̏̃̆̎̏̒̎ ̒̏̒̔̅̏̃ȟ ̃ 
̟̐̏̒̌̆̅̔̆̍̚ ̐̏̒̌̆ ̜̃̐̉̒̋̉ ̝̜̖̂̏̌̎ ̝̐̑̏̅̏̌̇́̌̏̒ 
̐̑̉̍̆̎̆̎̉̆ ̃ ̜̖́̍̂̔̌́̓̏̑̎ ̠̖̔̒̌̏̃̉Ȣ    

˜̑̉̍̆̎̆̎̉̆ ̐̑̆̐́̑́̓́ ̞̠́̑̏̈̏̌ ˛̋̒̉̋̏̑̓ ̃ ̘̌̆̆̎̉̉ 
̖̜̖̐̏̃̆̑̎̏̒̓̎ ̜̖̏̇̏̄̏̃ ̑́̎ I-II-IIIˍ ̒̓̆̐̆̎̉ ̠̔̒̋̏̑̆̓ ̎́ ς-
σ ̠̅̎ ̞̗̐̉̓̆̌̉̈́̉ ̟̜̑́̎ȟ  ̐̑̆̅̔̐̑̆̇̅́̆̓ ̎́̄̎̏̆̎̉̆ ̜̑́̎ȟ 
̒̓̉̍̔̌̉̑̔̆̓ ̑̏̒̓ ̠̗̄̑́̎̔̌̉̏̎̎̏̊ ̓̋́̎̉ 
ˎ̝̜̏̌̎̍ ̒ ̜̏̇̏̄̏̃̍̉ ̑́̎́̍̉ ̃ ̏̒̏̂̆̎̎̏̒̓̉ ̃̏̌̏̒̉̒̓̏̊ 
̘́̒̓̉ ̜̄̏̌̏̃ȟ ̗̌̉́ ̉ ̙̆̉ ̆̇̆̅̎̆̃̎̏ ̜̠̝̃̐̏̌̎̌̏̒ 
̏̂̑́̂̏̓̋́ ̖̜̖̐̏̃̆̑̎̏̒̓̎ ̜̖̏̇̏̄̏̃ ̑́̎ ̞̝̟́̑̏̈̏ ˛̋̒̉̋̏̑̓ 
ɉ̃ ̒̏̒̓́̃̆ ̗̏̋̒̉̓̆̓̑́̉̋̌̉̎́ ̖̄̉̅̑̏̌̏̑̉̅ Ϲ 
̄̉̅̑̏̋̏̑̓̉̈̏̎ɊȢ ˝̉̒̔̎̏̋ ρȟ ςȢ               

 

 
 

˝̉̒̔̎ ̏̋ ρ - ̅ ̏ ̘̠̌̆̆̎̉                                             ˝̉̒̔̎ ̏̋ ς - 6- ̒ ̔̓̋̉ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
 
˜̏̒̌̆ ̠̐̑̉̍̆̎̆̎̉ ́̎̓̉̒̆̐̓̉̋́ ̞̠́̑̏̈̏̌ ̏̋̒̉̋̏̑̓́ ̐̏ 
̟̒̑́̃̎̆̎̉ ̒ ̅̑̔̄̉̍̉ ̃̉̅́̍̉ ́̎̓̉̒̆̐̓̉̋̏̃ ̃ ̂̏̌̆̆ 
̋̏̑̏̓̋̉̆ ̒̑̏̋̉ ̝̔̅́̌̏̒ ̘̝̅̏̒̓̉ ̠̠̐̏̃̌̆̎̉ ̞̗̐̉̓̆̌̉̈́̉̉ȟ 
̓̆̍ ̜̒́̍̍ ̝̙̝̔̍̆̎̉̓ ̠̃̑̆̍ ̜̠̐̑̆̂̃́̎̉ ̗̐́̉̆̎̓́ ̃ 
̗̒̓́̉̏̎́̑̆ ̎́ σ-τ ̅̎̆̊ ̉ ̂̏̌̆̆Ȣ                                                                                 
ˏ̜̜̃̏̅ȡ  
- ˜̑̉̍̆̎̆̎̉̆ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̄̏ ̉ 
̝̐̑̏̓̉̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̞̠́̑̏̈̏̌ ̏̋̒̉̋̏̑̓ ̃ ̋̏̍̐̌̆̋̒̎̏̍ 
̘̌̆̆̎̉̉ ̖̜̖̐̏̃̆̑̎̏̒̓̎ ̏̇̏̄̏̃ ̒̎̉̇́̆̓ 

̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̘̠̌̆̆̎̉ȟ ̐̑̆̅̔̐̑̆̇̅́̆̓ ̎́̄̎̏̆̎̉̆ 
̜̑́̎ȟ ̒̓̉̍̔̌̉̑̔̆̓ ̞̗̟̐̉̓̆̌̉̈́̉Ȣ 
- ˠ̅̏̂̒̓̃̏ ̠̐̑̉̍̆̎̆̎̉ ̞̠́̑̏̈̏̌ ̏̋̒̉̋̏̑̓ ̃ ̏̓̒̔̓̒̓̃̉̉ 
̖̎̆̏̂̏̅̉̍̏̒̓̉ ̠̘̐̆̑̆̃̈̏̎̏̄̏ ̍́̓̆̑̉́̌́ȟ ̠̝̒́̍̏̒̓̏̓̆̌̎̏̆ 
̐̑̉̍̆̎̆̎̉̆ ̃ ̜̖́̍̂̔̌́̓̏̑̎ ̠̖̔̒̌̏̃̉Ȣ  
- ˗̏̍̐̌̆̋̒̎̏̆ ̐̑̉̍̆̎̆̎̉̆ ̞̠́̑̏̈̏̌ ̏̋̒̉̋̏̑̓  ̒̏̋̑́́̆̓̚ 
̝̝̅̌̉̓̆̌̎̏̒̓ ̜̠̐̑̆̂̃́̎̉ ̝̜̖̂̏̌̎ ̃ ̗̒̓́̉̏̎́̑̆ ̎́ σ-4 
̅̎̆̊ ̉ ̂̏̌̆̆Ȣ  

 
                                    

˞˜˕˞˛˗  ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˜̆̋́̑̒̋̉̊ ˑȢ ˒Ȣ ˘̘̆̆̎̉̆ ̜̖̏̇̏̄̏̃ ̑́̎Ȣ ˛̂̈̏̑ ȾȾ ˛̠̑̓̏̐̆̅̉ȟ ̠̓̑́̃̍́̓̏̌̏̄̉ ̉ ̐̑̓̆̈̉̑̏̃́̎̉̆Ȣ-1981.- ΟχȢ- ˞ Ȣχπ-74. 
2 ˡ̉̌̉̍̏̎̏̃ ̱ ȢˍȢ   ˗̜̏̍̂̉̎̉̑̏̃́̎̎̆ ̜́̎̓̉̍̉̋̑̏̂̎̆ ̒̑̆̅̒̓̃́ ̉ ̋̏̌̌́̄̆̎̏̒̏̅̆̑̇́̉̆̚ ̜̑́̎̆̃̆ ̜̠̐̏̋̑̓̉ ̃ ̘̌̆̆̎̉̉ ̉ 
̐̑̏̉̌́̋̓̉̋̆̕ ̜̖̍̆̒̓̎ ̗̜̖̉̎̆̋̉̏̎̎̕ ̏̒̌̏̇̎̆̎̎̉̊ ̐̑̉ ̏̇̏̄̏̃̏̊ ̓̑́̃̍̆ ȾȾ ˛̠̂̆̑̏̒̒̉̊̒̋́̚ ̠̏̂̆̒̓̃̆̎̎́̚ ̗̠̏̑̄́̎̉̈́̉Ȣ 
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3 ˍ̠̓̒̏̃ ˚Ȣ˕Ȣȟ ˙̘́̓̉̎ ˒Ȣ˚Ȣ  ˏ̏̒̒̓́̎̏̃̌̆̎̉̆ ̜̖̋̏̇̎ ̐̏̋̑̏̃̏̃ ̠̜̖̓̇̆̌̏̏̂̏̇̆̎̎ ̘̜̒̆̓́̓̍̉ ̓̑́̎̒̐̌́̎̓́̓́̍̉Ȣ ɀ ˞ ́̑́̎̒̋ȡ ρωψωȢ -  
ςπρ ̒Ȣ 
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̂̏̌̆̈̎̉ //  ̱ ̝̜̋̓̔́̌̎̆ ̜̃̏̐̑̏̒ ̐́̓̏̄̆̎̆̈́ȟ ̋̌̉̎̉̋̉ ̉ ̘̠̌̆̆̎̉ ̏̇̏̄̏̃̏̊ ̂̏̌̆̈̎̉. ɀ ː ̝̏̑̋̉̊: 1990. - ˞ .3-81. 
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˞Ȣ˞Ȣ ˍ˘˩ˢ˛ˑ˓ˍ˒ˏȟ ˚Ȣ˛Ȣ ˎ˕˗˛˚ˠ˝˛ˏȟ ˞ȢˍȢ ˙ˍˢˍ˚˛ˏȟ ˓Ȣ ˛˝ˍ˔ˢˍ˚ 
˞˟˴˚ː˴ ̠ ˖˴˗˟˴ ˓ˍ˝ˍ˘ˍ˝ˑ˨  ˒˙˴˚ˑ˒ ˍ˔˴˝ː˴ ˔ˍ˙ˍ˚˨ ˍ˚˟˕˞˒˜˟˕˗˟˒˝ˑ˴ ˛˘ˑˍ˚ˍ ˛˟˨˝˨˜ ˒˙ˑ˒ˠ 

 
˟ ̨̊̎ȡ ˗ ̨̨̊̋̓ ̜̇́̑́̌́̑ ̂́̑ ̎́̔ ̜́̒̓́̑̅  ̋ ̨̊̋ ̜̜̇́̑́̒̎  ̜̇́̈̌̔ ̨̨̑̅̒̎̆ ̨̨́̈̑̄ ̈́̍́̎ ̜ ̨́̎̓̉̒̆̐̓̉̋̓̆̑̅  ̨̒̆̑ ̜̋̌̉̎̉̋́̌  
̓ ̑ ̜̅́ ̈̆̑̓̓̆̌̄̆̎  ̎ ̨̓̉̇̆̒ ̜̜̒̎̌ ́̎Ȣ  ˍ̜̎̓̉̒̆̐̓̉̋́̌  ̜̐̑̆̐́̑́̓̓́̑̅ ̨̙̋̆̆̎̅ ̏̌̅́̎̔ ̎́̔ ̜́̒̓́̑̅  ̗̒̓́̉̏̎́̑̅́ ̇́̓̔ 
̈́ ̜̓ ̜̎ χ ̇ ̎̆ ̏̅́̎ ̨̋̂̑̆̋ ̋ ̎̄̆ ̜̒ ̜́̑̓́̅Ȣ  

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̋ ̨̨̊̋̓ ̇́̑́̌́̑ȟ ̏̋̒̉̋̏̑̓ȟ ́̎̓̉̒̆̐̓̉̋̓̆̑ȟ ́̎̓̉̂̉̏̓̉̋̓̆̑Ȣ 
 

 
 
 
 
 

S.S. ALHODZHAEV,  N.O. BIKONUROV, S.A. MAKHANOV, ZH. ORAZKHAN 
COMPLEX TREATMENT BURN WOUNDS WITH MODERN ANTISEPTICS 

 
Resume: The paper provides results of studies of patients with burn wounds where clinically studied modern antiseptic action on the 
healing of burn wound healing process7 complex application of antiseptic preparations shortens hospital stay of  7 days or more. 
Keywords : burn wounds, antiseptics, oxicort, antibiotics. 
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˜˒ˑ˕ˍ˟˝˕ˬ                                                                          PEDIATRICS 
 
ˠˑ˗ φρψȢωρρȡφρςȢπρχ 

 
˗Ȣ˞Ȣ ˓ ˙ˍ ˍ˚˛ˏˍȟ ˎȢˍȢ ˎ˒ˠ˛ˏˍȟ ˎȢ˟Ȣ ˛˥ ˍ˝ˎˍ˒ˏˍȟ ˓Ȣ Ȣ ˍ˞˨˘ˎ˒˗˛ˏˍ 

Τχ ˎ́̌́̌́̑ ̜́̔̑̔̌́̑ ̜̋́̆̅̑́̒̕Ȣ ́̑́ ̜́̎̅ ̨̍̆̍̌̆̋̆̓̓̋ ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ȟ ́̑́ ̜́̎̅ ̜́̌́̒Ȣ 
 

˜˒˝˕˚ˍ˟ˍ˘˩ˑ˨  ˜ˍ˟˛˘˛ː˕ˬ˞˨  ˎˍ˝ ˥ˍ˘ˍ ˟ˠ ˍ˚ ˚ ˝˒˞˟˒˘˒˝ˑ˒ː˴  ˍˎ˨˚ˠ ˙˒ˑ˕ˍ˟˛˝˘ˍ˝˨  
 

˙́ ́̌́̅́ ̝̜̐̆̑̉̎́̓́̌̅  ̜̒̑ ̜́̓ ̂́̑  ̙́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ̜́̎̎̅́ ̜ ̜́̂̎̔  ̜̍̆̅̉́̓̏̑̌́̑̎  ̜́̎ ̓́ ́̎Ȣ ϋϋ  ̙́̌́ ̓̔ ́̎  
̎ ̨̑̆̒̓̆̌̆̑̅  ̈̆̑̓̓̆̔  ̎ ̨̓̉̇̆̌̆̑ ̜̓́̌̅́̎̅Ȣ  ˛̜̎  χϋ-̨ ̨̨̨̜̙̇́̓̑̌̋ ̇ ̐́̌́̎̔ ̨̨̂̆̌̄̌̆̑̍̆̎ ̂̏̌̒́ ψτ-̎ ̑̆̒̓̆ ̨̨̨̜̙̇́̓̑̌̋ 
̇ ̜̜̐́̌́̎̔̎̒̈  ̜̏̑̓́̌   ̇ ̊̋̆ ̇ ̨̨̊̆̒̎  ̑ ̓ ̨̑̌  ̜́̔̑̔̌́̑̍̆̎  ̂̏̌ ́̎Ȣ  ˎ́ ̜̌́̔ ̜̓̏̂̎  ̔́ ̜̜̓̌ ̓̔ ́̎  ̒́̔  ̎ ̑̆̒̓̆̌̆̑ 
̜̑́̊̅Ȣ ˗̨̨̎̅̋ ̜́̎̎̅́ ̜ ̜́̂̎̔ ̜̍̆̅̉́̓̏̑̌́̑ ɉ̨̗̉̓̏̋̉̎̅̆̑̅Ɋ ̨̉̍̍̔̎̏̆̑̍̆̎̓̓̕ ́̎́̌̉̈ ̨̨̅̒̍̆̎ ̜́̎ ̜̓́̌̅Ȣ ),-2,  IL-6 

̇ ̎̆  TNF-ɻ ̍ ̨̨̙̌̆̑̎  ̇̏ ̜́̑̌́̔  ̎ ̑̆̒̓̆̌̆̑̅̆ ̨̨̨̜̙̇́̓̑̌̋ ̇ ̐́̌́̎̔̌́̑ ̨̨̂̆̌̄̒ ̜̂̏̌̐ ̨̋̆̌̆̅Ȣ ˍ̌ ̝̜̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌   
̇ ̊̋̆ ̇ ̨̊̆̒  ̜̒̑ ̜́̓̓́̑  ̂́̑  ̎ ̑̆̒̓̆̌̆̑̅̆  ),-φ ̍ ̨̙̌̆̑ ̇̏ ̜́̑ ̂̏̌ ́̎Ȣ   
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̙́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ȟ ̨̨̨̜̙̇́̓̑̌̋ ̇ ̐́̌́̎̔ȟ ̝̜̐̆̑̉̎́̓́̌̅ ̠̐́̓̏̌̏̄̉ȟ  ̗̉̓̏̋̉̎̅̆̑Ȣ 
 
̨̨̨̈̆̋̓̌̄Ȣ ˥́̌́ ̓̔̔ ̜̅̆̎̒́̔̌  ̒́ ̜̓́̔̅  ̨̈̆̋̓ ̍ ̨̒̆̌̆̒ 

̜̂̏̌̐ ̜̏̓̑Ȣ ˎ̨̙̑̎̆̆ ̜̇̌̅́̑ ̜̂̏̊ ̔́ ̜̜̓̎́̎ ̂ ̜̑̎ 
̜̓̔̔̅  ̜̒̓́̓̉̒̓̉̋́̌  ̋ ̨̨̙̑̒̆̓̋̓̆̑ ̓ ̍̆̎̅̆̄̆̎ ̆̍̆̒ 
[1,2,3ɎȢ ˥́̌́ ̜̓̔̌ ́̎ ̂́̌́̌́̑ ̆̑̓̆ ̨̝̎̆̏̎́̓́̌̅ ̨̨̙̆̓̎̆̔̅  
60-χπϷ  ̜̑́̊̅ȟ ̨̌ ̜̓̔̌̔ ̔́ ̜̜̜̓̌ ̜̓̔̌ ́̎̅́̑ ́ 
́̑́ ́̎̅́ ̔́ ̜̜̓̎́̎ ̂ ̜̑̎ ̜̓̔̌̔ ̨̋̆̈̎̅̆ ψ-ρσ ̆̒̆ ̨̇̉ 

̂́̊ ̜́̌́̅ ɍτɎȢ  ˠ́ ̜̜̓̎́̎ ̂ ̜̑̎ ̜̓̔̌̔ ̨̒̆̂̆̐̓̆̑ 
̝̜̍̔̌̓̉́̋̓̏̑̌̕ ̂̏̌ ̜́̎̎́ ́̑́̍́̒̓́̎ȟ ́̌ ̜ ̨̨̒̆̂̆̐̓̆̑̎ 
̨̨̂̑ ̠̜̉̍̍̔̎̏̌̏̄̉̌  ̨́̒̐̆̋̓̌̆̑ ̍̆̎ ̇ ̐́̌́̑ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ  
˚ ̑̆̒̓̆̌̆̑ ́ ̜̈́̒̎̅́ ̜̏̎  ̨̨̙̎̅̆ ̙́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑̅̆ 
̠̜̄̉̐̏̋̒̉̌  ̇ ̎̆ ̗̠̜̉̎̆̋̉̌̕  ́̔̑̔̌́̑ ̜̅́̍̔̎́ȟ 
̜̋̌̉̎̉̋́̌  ́ ̜̜̍̎́ ̇ ̎̆ ̒̏ ̜ ̎ ̨̓̉̇̆̒̎̅̆ ̜̉̍̍̔̎̅ 
̇ ̊̆ ̜̂́̒̓ ̑ ̌ ́̓ ̜́̑́̅Ȣ ˜̝̜̏̒̓̎́̓́̌̅  ̋̆̈̆ ̅̆  
̎ ̨̑̆̒̓̆̎  ̜̒̑̓ ̜ ̏̑̓́ ́ ̨̂̆̊̍̅̆̌̔ ̇ ̎̆ ̜́̔̑̔̌́̑̅  ̅́̍̔ 
̍ ̨̨̨̍̋̎̅̄̎̆̎ ̗̉̓̏̋̉̎̅̆̑ ̨̨̨̎̍̎  ̅̆ ̨̄̆̊ ̖́̂́̑ ̨̂̆̑̆̅Ȣ 
ˣ̉̓̏̋̉̎̅̆̑ ̑̓ ̨̑̌ ̇ ̨̊̆̌̆̑̅  ̒́̒ ̨̜̈̍̆̓̓̆̑̎ 
̜́̍̓́̍́̒̈ ̨̆̓̆̓̎ȟ ̈́̑́ ̜̂́̊̌́̎̒ ́̎ ̜̒̉̄̎́̌̅́̑̅  

̋ ̨̑̅̆̌ ̨̨̨̓̈̂̆̋̓̆̑̎  ̂ ̨̨̌̄ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˣ̉̓̏̋̉̎̅̆̑ 
̅̆ ̨̄̆̊̎ ̂́ ́̌́̔ ́ ̜̈́̎  ̜̉̍̍̔̎̅  ̇ ̊̆ ̇́ ̜̅́̊̎ȟ ̜̏̎  
̨̨̙̎̅̆ ̝̜̎̆̏̎́̓́̌̅ ̓ ̨̇̑̉̂̆̅̆ ̗̠̜̄̆̒̓́̉̎  ̑̓ ̨̑̌ 
̨̨̍̆̑̈̍ ̨̋̆̈̎̅̆ ̜̉̍̍̔̎̅ ̨̙̑̆̓̓̆̔ ̜̍̆̅̉́̓̏̑̌́̑̅ ̇́ ̙́́  
̈̆̑̓̓̆̔̄̆ ̍ ̨̨̍̋̎̅̋ ̨̂̆̑̆̅Ȣ  ˗ ̐̓̆̄̆̎ ̈̆̑̓̓̆̔̌̆̑ 
̝̜̐̆̑̉̎́̓́̌̅  ̜̒̑ ̜̜́̓̓̌  ̜̅́̍̔̎ ̂̏̌̇́̔̅́ ̎ ̑̆̒̓̆ 
̜́̎̎̅́ ̜  ̉̎̓̆̑̌̆̊̋̉̎̅̆̑ ɉ),Ɋ ),-2, IL-φ ̇ ̎̆ ̨̨̨̒̋̓ 

̙̜̎̆̋̑̏̈̅́̔ ́̋̓̏̑̕-ɻ ɉ4.&-ɻɊ ̍ ̨̨̙̌̆̑̎  ̜̅̉́̄̎̏̒̓̉̋́̌   
̍́ ̜̜̜̈̅̌ ̜̎  ̍ ̨̨̌̍̅̆̊̅ [5,6,7,8,9] 
ˠ́ ̜̜̓̎́̎ ̆̑̓̆ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑̅̆  ̇ ̜̐́̌ ̜́̔̑̔̌́̑̅  
̇̏ ̜́̑ ̜̂̏̌̔ ̜̏̎  ̜̉̍̍̔̎̅ ̇ ̨̊̆̒̎̅̆ ̨̋̆̊̂̑ 
̜́̋̓̏̑̌́̑̅̕  ̨̨̨̨̙̇̆̓̒̐̆̔̌̄̍̆̎ ̓ ̨̨̨̨̒̎̅̑̌̆̅ [10].   
IL-ρħ ɀ̇ ̆̅̆̌ ́̈́̅́̕ ̇́̔́̐ ̂̆̑̔̄̆ ̜̜́̓̒́̅ ̇ ̎̆ ̨̨̨̇̆̑̄̅̋̓ 
̜́̂̎̔ ̗̠̜̜̑̆́̋̉̒̎  ̜̅́̍̔̎́ ̜̇́̔́̐̓ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 

˛̌ ̨̐̉̑̏̄̆̎̅ȟ ̠̗̠̜̐̑̏̋̏́̄̔̌̉̌  ̜̉̍̍̔̎̅ ̨̝̙̍̏̅̔̌̅̆̔ 
̒̆̑ ̨̂̆̑̆̅ȟ ̅ ̎̆̋̆̑ ̨̨̓̎̅̆̑̅  ̨̍̆̓́̂̏̌̉̈̍̎̆ 
̜̜̙̜̎̓́̌́̎̅̑̔ ̒̆̑ ̋ ̨̑̒̆̓̆̅Ȣ ˛̜̎  ́̒́ ̍́ ̜̜̈̅ ̨́̒̉̆̓ 
́̎̓̉̄̆̎̍̆̎ ̒̆̎̒̉̂̉̌̉̈̅̆̎̄̆̎ ̨̗̌̉̍̏̉̓̓̆̑̅̕  
̗̠̜̐̑̏̌̉̆̑́̉̒̎̕ ̜̜̎̓́̌́̎̅̑̔ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ),-6 
̑̓ ̨̑̌ ̨̓̉̐̓̆̄ ̙̇́̒̔́̌́̑̍̆̎ȟ ̜̏̎  ̨̨̙̎̅̆ ̜̍̏̎̏̎̔̋̌̆́̑̌ 
̗́̄̏̉̓̓̆̑̍̆̎̕ ̇ ̎̆ ̉̂̑̏̂̌́̒̓́̑̍̆̎̕ ̨̨̨̎̅̑̌̆̅ ˟ ̇ ̎̆ ˏ 
̨̗̌̉̍̏̉̓̓̆̑̅̕  ̨̨̨̂̆̌̒̆̎̅̌̄̎̆ȟ ̨̞̄̆̍̏̐̏̈̅  ̇̆̅̆̌ ̜́̈́̌̕ 
̎ ̜̜̜̑̔̈̅́̑̎  ̨̒̉̎̓̆̈̎̆ȟ ̠̗̠̋̏́̄̔̌̉ ̨̨̅̆̑̒̓̆̑̎̆ 
̜̜́̓̒́̅Ȣ ˛̜̙̒̌́̊́ ̜̏̎  ̜̑́̍ ̨̨̅̆̑̒̓  ̜̜́̔̑̌ ̜̍̆̎ 

̠̗̠̜̋̏̑̑̆̌̉̌́̎́̅ ̇ ̎̆ ̇ ̨̊̆̌ ̜́̂̎̔ ̜̇́̔́̂̎ ̂̏̌̇́̔ 
̨̙̎ ̍́ ̜̜̈̅ ̨̂̆̌̄Ȣ 4.&-ɻ ̞̎̅̏̓̏̋̒̉̎̄̆ ̇́̔́̐ ̨̑̆̓̎̅̆ 

̏̑̄́̎̉̈̍̎̆̎ ̨̨̨̎̅̑̌̆̓̎ ̨̨̎̆̄̈̄ ̍̆̅̉́̓̏̑Ȣ ˛̌ ̨̞̝̎̅̏̓̆̌̉́̌̅ 
̙̇́̒̔́̌́̑ ̍̆̎ ̨̗̌̆̊̋̏̉̓̓̆̑̅ ̨̨̂̆̌̒̆̎̅̑̆̅ȟ ̞̎̅̏̓̆̌̉̊ 
̨̨̨̨̙̓̋̈̄̓̄̎ȟ ̨̗́̄̏̉̓̓̆̑̅̕  ̗̜̜̜̉̓̏̔̓̓̌ ̜̎ ̇ ̎̆ 
̨̗̌̆̊̋̏̉̓̓̆̑̅  ̠̜́̅̄̆̈̉̌  ̨́̒̉̆̓̎ ̇̏ ̜́̑̌́̓́̅Ȣ 4.&-ɻ 
̨̗̌̆̊̋̏̉̓̓̆̑̅  ̜́̂̎̔ ́̊̍́ ̜̎́ ̋ ̨̙̔̎̆ ̇ ̎̆ ̜̏̌́̑̅  
̠̗̠̜̅̆̄̑́̎̔̌̉̒̎́ ̑̆̋̆̓ ̇́̒́̐ȟ ̨̨̓̎̅̋ ̈́ ̜̜̍̅́̎̔̅  
̜̅́̍̔̎ ̙̜́̑̓̓́̊̅ [11]. ˕̜̍̍̔̎̅ ̇ ̊̆ ̙́̌́ ̜̓̔̌ ́̎ 
̎ ̨̑̆̒̓̆̌̆̑̅  ̇ ̜̐́̌ ̜̜́̔̑̔̌́̑̎  ̨̐́̓̏̄̆̎̆̈̎̅̆ȟ 

̜̋̌̉̎̉̋́̌  ́ ̜̜̍̎̅́ ̇ ̎̆ ́̔̑̔ ̒̏ ̜̎́ ̨̙̇̆̓̆̋ ̨̝̑̏̌̅ 
́̓ ̜̜́̑́̓̎ ̨̨̂̆̌̄̌Ȣ  ˎ̨̆̊̍̅̆̌̔ ̋̆̈̆ ̨̎̅̆ ̜̂́̌́̎  ̜̉̍̍̔̎̅ 
̇ ̨̨̊̆̒̎  ̇́ ̜̅́̊ ̜̓̔̑́̌ ̍́ ̜̜̈̅ ́ ̜̐́̑́̓̓ ̋ ̨̨̙̑̒̆̓̋ 
̜̂̏̌̐ - ́ ̜̈́̎  ̑̓ ̨̑̌ ̇ ̨̨̊̆̌̆̑̎  ̈́̑́ ̜̜̂́̊̌́̎̒̎ 
̜́̍̓́̍́̒̈ ̨̆̓̆̓̎ ̨̗̉̓̏̋̉̎̅̆̑̅  ̨̨̎̅̑̌̔ ̅̆ ̨̄̆̊ ̇ ̨̑̆̅  

[12].   
̨̨́̈̑̄  ̓́ ̅́  ̑ ̓ ̨̑̌ ̗̠̜̄̆̒̓́̉̌   ̨̍̆̑̈̍̅̆  ̓̔́̎  

̎ ̑̆̒̓̆̌̆̑̅̆ ̑ ̓ ̨̑̌ ̝̜̐̆̑̉̎́̓́̌̅ ̜̒̑ ̜̜́̓̓̌   ̇ ̎̆  
̨̨̨̜̙̇́̓̑̌̋  ̇ ̐́̌́̎̔̌́̑  ̎ ̨̓̉̇̆̒̎̅̆ ̐́̊̅́ ̂̏̌ ́̎  
̜̉̍̍̔̎̅  ̜̇́̔́̐̓   ̨̨̙̆̑̆̋̆̌̋̓̆̑ ̜̓̔̑́̌  ̍ ̨̌̍̆̓̓̆̑  ́̈Ȣ 
˔̆̑̓̓̆̔ ̇ ̜̜̍̒̓́̑ ̙́̌́  ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑  ̜̜́̔̑̔̌́̑̎   
́ ̜̜̍̎́  ̒̆̑  ̨̆̓̐ȟ  ̜́̌̅̎ ́̌̔ȟ ́̔̑̔ ̜̐̑̆̅̉̋̓̏̑̌́̑̎ ̇ ̎̆  
̜̂̏̌̇́̍̎  ̇́̒́̔ ̍́ ̜̒́̓̎̅́ ̇ ̨̨̨̑̄̈̌̐ ̜̏̓̑Ȣ  
˔̆̑̓̓̆̔  ̍́ ̜̒́̓Ȣ ˓̨̨̨̜̙́̓̑̌̋ ̗̠̜̉̎̆̋̉̒̕  ̇ ̎̆ 
̝̜̐̆̑̉̎́̓́̌̅  ̜̒̑ ̜̜́̓̓̌ ̜ ̂́̑ ̙́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ 
̜́̎̎̅́ ̜  ̜̜́̂̎̔̌  ̗ ̉̓̏̋̉̎̅̆̑ ̅̆ ̨̄̆̊̎ ̜́̎ ̓́̔Ȣ  

˙́̓̆̑̉́̌̅́̑  ̍̆̎ ̨̅̒̓̆̑Ȣ ˔̆̑̓̓̆̔ ̨̨̛̏̂̆̋̓̒̎̆ χχ ̑̓ ̨̑̌ 
̗̠̜̄̆̒̓́̉̌  ̨̍̆̑̈̍̅̆  ̙́̌́ ̜̓̔̌ ́̎ ̂́̌́̌́̑ ̇ ̎̆ 
̔́ ̜̜̜̓̌ ̜̓̔̌ ́̎ ρψ ̎ ̑̆̒̓̆ ̜̜́̌̎̅Ȣ ˥́̌́ ̜̓̔̌ ́̎ 
̎ ̑̆̒̓̆̌̆̑ ̜̅́̍ ́̎ ́̔̑̔ ̓ ̨̑̎̆ ̜̜̂́̊̌́̎̒̓  ς  ̓̏̐ ́ 
̂ ̨̨̌̎̅ ρ ̓̏̐- σχ ̨̨̨̜̙̇́̓̑̌̋  ̗̠̉̎̆̋̉̕ ́ ̙̜́̌̅ ́̎ ̙́̌́ 
̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑Ȣ ς ̓̏̐- τπ ̝̜̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌  ̇ ̊̋̆ 
̇ ̨̊̆̒ ̈́ ̜̍̅́̌ ́̎ ̙́̌́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑Ȣ σ ̓̏̐ ́ ɀ 
̔́ ̜̜̓̎̅́  ̓̔ ́̎  ̒́̔ ̎ ̑̆̒̓̆̌̆̑ ̨̨̨̆̎̄̈̌̅Ȣ  
˔̆̑̓̓̆̔ ̇ ̜̜̍̒ ́̑́ ̜́̎̅ ̜̜́̌́̒̎  ̜̜̏̂̌̒̓  
̨̝̐̆̑̉̎́̓́̌̅ ̜̏̑̓́̌ ̜̜̎̅ ̇ ̨̨̨̑̄̈̌̅Ȣ ˣ̨̉̓̏̋̉̎̅̆̑̅  
̅̆ ̨̄̆̊̎ IL-ρħȟ ),-2, IL-φ ̇ ̎̆ TNF-ɻ-̜̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ̨̨̋̎̅̋ 
̜́̎̎́̎  ˏ̆̋̓̏̑ ˎ̆̒̓ ɉ˝̆̒̆̊Ɋ ̜̅́̊̎̅́ ́̎ ̗̠̜̋̏̍̍̆̑̉̌  

̨̑̆́̄̆̎̓̓̆̑̅ ̏̌̅́̎́ ̜̜̏̓̑̐ȟ %6/,)3 ɉ"ÉÏ2!$Ɋ - ̇ ̜̙̜̍̒ 
̗̠̜̒̓́̎̉̒̎̅́ ̜̉̍̍̔̎̅ ̨̆̑̍̆̎̓̓̋̕ ̓́̌̅́̔ ɉ˕ˡ˟Ɋ ̨̨̅̒̍̆̎ 
̜́̎ ̜̓́̅ Ȣ  
˔̆̑̓̓̆̔̄̆ ̆̎̔ ̨̋̑̉̓̆̑̌̆̑̎̆ȡ ̨̂̑ ̜̑ ̜̓  ̇ ̨̨̋̓̌̋̓̆̎  ̨̨̓̑ 
̙́̌́ ̜̓̔̌ ́̎ ̎ ̑̆̒̓̆̌̆̑ ̜̜́̌̎̅Ȣ  
˔̆̑̓̓̆̔̄̆ȡ ̋ ̐ ̜̑ ̜̓  ̇ ̨̨̋̓̌̋ȟ ̞̝̜̋̒̓̑́̋̏̑̐̏̑́̌̅ 
̜̑ ̓́̎̔ ̨̑̆̋̆̓̎̆̎ ̓̔ ́̎ȟ ̨̍̑ ̒ ̑̔̄̆ ̨̨́̂̌̆̓̒̈ȟ ̓̔́ ̐́̊̅́ 

̂̏̌ ́̎ ́ ̜́̔̌́̑ ̇ ̎̆ ̂̏̒́̎̔ ̇́̑́ ̜̓́̑ ̂́̑ ̎ ̑̆̒̓̆̌̆̑ 
̨̨̨̆̎̄̈̌̍̆̅Ȣ 
˙̜́̓̆̑̉́̌̅ ̜̒̓́̓̉̒̓̉̋́̌  ̅̆̔ 3ÔÁÔÉÓÔÉca  6.0. 
̂́ ̜̅́̑̌́̍́̒̍̆̎ ̨̒̋̆ ̜̜̜́̒̑̌̅Ȣ ˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑ 
̍̆̅̉́̎́̌́̑ ̍̆̎ ̋̃́̑̓̉̌̅̆̑̅̆ ɉ̓ ̨̍̆̎̄ - 1ςυ ̇ ̎̆ ̇̏ ́̑ ̜ 
1χυɊ ̇́ ̙́ ̨̨̙̎̅̆ ̋ ̨̨̑̒̆̓̌̅Ȣ ˟̏̐̓́̑ ̜́̑́̒̎̅́ ̜ 
̜̙̜̜́̊̑̍́̌ ̜̓́̑̅  ̜́̎ ̜̓ ̜̎ ̂́ ́̌́̔ ̨̙̎ 
̠̜̐́̑́̍̆̓̑̉̌  ̆̍̆̒  ˙́̎̎́-ˠ̉̓̎̉ ̨̋̑̉̓̆̑̉̌̆̑ 
̜̜̏̌̅́̎̌̅Ȣ ˞̜́̎̅  ̜̜́̊̎̍́̌̌́̑ ̜́̑́̒̎̅́ ̜ 

̓ ̨̨̨̔̆̌̅̌̋̓ ̂́ ́̌́̔ ̨̙̎  ˞̛̟̓̅̆̎̓ ̨̋̑̉̓̆̑̉ ̜̙̂̏̊̎́ 
˞̐̉̑̍̆̎ ̠̗̠̋̏̑̑̆̌̉ ̨̞̗̋̏̉̉̆̎̓̕̕ ÐЃπȟπυ ̍ ̨̨̎̅̌̋ 
̅̆ ̨̄̆̊̎ ̜̏̌̅́̎̅ Ȣ  
˚ ̨̓̉̇̆̌̆̑ ̍̆̎ ̓́̌ ̜̌́̔̌́̑Ȣ ˎ̨̨̨̙̑̎ ̇ ̎̆ ̨̨̙̆̋̎ 
̓̏̐̓́ ̜ ̑ ̓ ̨̑̌ ̗̠̜̄̆̒̓́̉̌  ̨̍̆̑̈̍̅̆ ̙́̌́ ̓̔ ̜́̎̅ ̓́̎ 
̎ ̨̑̆̒̓̆̌̆̑̅  ̜̋̌̉̎̉̋́̌  ̇́ ̜̅́̊̎ ̓̆̋̒̆̑̔ ̨̋̆̈̎̅̆ 
̠̜́̎̓̑̏̐̏̍̆̓̑̉̌  ̋ ̨̙̑̒̆̓̋̓̆̑̅̆ ɉ ρ ̋̆̒̓̆Ɋ ̨̨̙̈̄̆̆̌̋̓  
̂́̑ ̨̨̆̋̆̎̅̄  ̜́̎ ̜̓́̌̅Ȣ 
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˗̆̒̓̆ ρ - ˟ ̜̏̐̓́̑̅  ̠̜́̎̓̑̏̐̏̍̆̓̑̉̌   ̜̒̉̐́̓̓́̍́̒  
˗ ̨̙̑̒̆̓̋̓̆̑ Me Q25 Q75 p-level 

ˎ̨̨̨̙̑̎ ̓̏̐ n=37 
˟̔ ́̎̅́ ̜ ̒́̌̍́ ̜ 1666,50 1365,00 2245,50 0,000* 
˟̔ ́̎̅́ ̜ ̜̂̏̊ 41,00 38,50 43,00 0,000* 

˒̨̨̙̋̎ ̓̏̐ n=40 

˟̔ ́̎̅́ ̜ ̒́̌̍́ ̜ 2413 1578 2711 0,0038 
˟̔ ́̎̅́ ̜ ̜̂̏̊  45,0 42,0 46,0 0,0009 

ˎ́ ̜̌́̔ ̜̓̏̂ n=18 
˟̔ ́̎̅́ ̜ ̒́̌̍́ ̜ 3591,0 3241,0 3790,0 0,000* 
˟̔ ́̎̅́ ̜ ̜̂̏̊  50,5 49,0 52,0 0,000* 

* -˟̏̐̓́̑ ̜́̑́̒̎̅́ ̜ ̜̙̜̜́̊̑̍́̌ ̜̓́̑ ˙́̎̎́-ˠ̉̓̎̉ ̨̋̑̉̓̆̑̉̌̆̑ ̜̙̂̏̊̎́  p<0,05 
 
˓̨̨̨̜̙́̓̑̌̋ ̗̠̜̉̎̆̋̉̒̕ ̂́̑ ̨̨̨̙̂̑̎  ̓̏̐̓́ ̜  ̙́̌́  ̓̔ ́̎  
̂́̌́̌́̑̅́  ̨̨̙̆̋̎  ̇ ̎̆  ̨̨̙̙̎  ̓̏̐ ̎ ̨̑̆̒̓̆̌̆̑̎̆ 
́̑́ ́̎̅́ ́̊ ̜̎ ̓ ̑̅̆ ̅̆̎̆  ̒́̌̍́ ̜  ̍̆̎  ̜̜̂̏̊̎   ̜́̌̒  
̜́̌̔  ̋ ̨̨̑̎̒  ̂̆̑̄̆̎Ȣ  ̑̉̎̆  ̨̨̨̙̂̑̎  ̓̏̐̓́ ̜  ̙́̌́  ̓̔ ́̎  

̎ ̨̑̆̒̓̆̌̆̑̅   ̠̜́̎̓̑̏̐̏̍̆̓̑̉̌   ̋ ̨̨̨̙̑̒̆̓̋̓̆̑̎   ̓ ̍̆̎  
̜̂̏̌̔  ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́  ̇ ̨̑̐  ̇́̓ ́̎  ̗̠̜̉̎̆̋̉̌̕  
̨̨̑̅̒̓̆̑̅  ̙̜́̎́̌ ̜̓  ̓ ̆̑̆ ̨̨̅̄̎ ̋ ̑̒̆̓̒̆  ̋̆̑̆̋Ȣ  ˛̜̎   

̨̨̎̆̄̈̄  ̨̒̆̂̆̐̓̆̑̎̆  ̨̨̨̜̙̇́̓̑̌̋  ̗̠̉̎̆̋̉̕ ̜̇́̓́̅Ȣ 
˜̝̜̏̒̓̎́̓́̌̅  ̋̆̈̆ ̅̆  ̂ ̌ ̋ ̨̙̑̒̆̓̋  ̨̂̑̅̆̎  ̓ ̨̨̈̆̓̌̍̆̊̅ 
[13].   
˚ ̑̆̒̓̆ ̅ ̎̉̆̄̆ ̋̆̌̄̆̎̎̆̎ ̨̋̆̊̎ ̗̠̜̉̎̆̋̉̌̕  ɀ ̜́̂̎̔ 
̨̨̑̅̒̓̆̑ ̎́ ̜̜̓̌́̎̐ȟ ̅̉́̄̎̏̈ ̜̜̏̊̌̅Ȣ ̑ ̓̏̐̓́ ̜ 

̗̠̜̉̎̆̋̉̌̕  ̨̑̅̒̓̆̑ ̋ ̨̨̨̑̎̒ ̜̍̎́̅́̊ȡ ˎ̨̨̨̙̑̎ ̓̏̐  
̎ ̨̨̑̆̒̓̆̌̆̑̎  ̜̂́̒̍ ̋ ̨̨̨̙̐̌̄̎̅̆ ̜̇́̌̐ ̇́ ̜̅́̊ ̏̌́̑̅́ 
̋ ̨̨̑̎̒ ̂̆̑̄̆̎ ̇ ̐́̌́̎̔ ̨̨̑̅̒̓̆̑̎̆  ́̑́̊  ̂́̒ ́  ̓̏̐  
̎ ̨̑̆̒̓̆̌̆̑̍̆̎  ̜̜̒́̌̒̓̑ ́̎̅́  ̜́̔̑  ̇ ̨̑̄̆̎ ̂́̊ ̜́̌́̅Ȣ 
̨̊̓̋̆̎  ̨̨̨̙̂̑̎  ̓̏̐  ̙́̌́  ̓̔ ́̎ ̎ ̑̆̒̓̆̑̅̆ȡ ̆̑̓̆ ̒̆̐̒̉̒ - 

σρȟπσϷ ɉπȠφςȟφςɊȟ  ̨̨̨̜̙̇́̓̑̌̋  ̠̐̎̆̃̍̏̎̉ - 62,07% (38,64; 
ψυȟυɊ ́̌ ̨̨̑ ̨̅ ̏̍́̌̉̓̕ -27,59Ϸ ɉπȠυωȟωφɊ ̨̨̇̉̌̋̓̆  ̋̆̈̅̆̒̒̆ 
ɉÐЃπȟπυɊȟ  ̨̨̙̆̋̎ ̓̏̐ ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ ̓̆̋ ́̎́   ̠̐̎̆̃̍̏̎̉ -

σρȟρψϷɉρȟχυȠψπȟφρɊ  ̂̏̌ ́̎Ȣ ˬ ̎̉  ̨̨̙̆̋̎  ̓̏̐  ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ 
̂́̒ ́  ̇ ̐́̌́̎̔ ̜̅̉́̄̎̏̈̅́̑  ̂̏̌ ́̎ ̇̏ Ȣ  ˎ ̌ ̓̏̐̓́  
̜́̌̅̎ ̜ ̑̆̓̓̆  ̝̜̐̆̑̉̎́̓́̌̅  ̜̏̑̓́̌   ̇ ̊̋̆ ̇ ̨̨̊̆̒̎   
̈́ ̜̍̅́̌̔ ̨̨̂̆̌̄̌̆̑  ́̊ ̜̎ ̋ ̨̨̑̎̒  ̂̆̑̄̆̎Ȣ  ̑ ̓ ̨̑̌ 
̅ ̨̑̆̇̆̌ ̠́̒̉̋̒̉̕  ̨̨̨̙̂̑̎  ̓̏̐  ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ ɀ 26,24 
ɉρρȟυχȠτπȟωρɊȟ ̨̨̙̆̋̎ ̓̏̐̓́ ɀ 54,35 (34,29;74,41) (p<0,05).  
ˎ̨̨̨̙̑̎ ̇ ̎̆ ̨̨̙̆̋̎ ̓̏̐  ̎ ̨̑̆̒̓̆̌̆̑̎  ̙́̌́ ̓̔ ́̎ 
̎ ̨̑̆̒̓̆̌̆̑̅ ̋ ̓̔ ̇ ̎̆  ̆̍̅̆̔  ̂ ̨̨̙̌̍̆̒̎̆  ̜̜́̔̒̓̑ ́̎̎́̎ 
̨̋̆̊̎   ̗̜̒̓́̉̏̎́̑̌   ̓ ̒̆̋  ̋ ̨̎̅̆̑ ̜̍̎́  ̋ ̨̨̙̑̒̆̓̋̓̆̑̅ 

̑́ ́̎ȡ ̨̨̨̙̂̑̎  ̓̏̐ - υςȟπ  ɉτςȟπȡυχȟπɊȟ  ̨̨̙̆̋̎  ̓̏̐̓́ ɀ 23,5 
ɉρτȟυȠσφȟυɊ ́̌ ̨̨̙̙̎  ̓̏̐̓́ σȟυ ɉσȟπȠυȟπɊ  
ˣ̨̉̓̏̋̉̎̅̆̑̅  ̎ ̑̆̒̓̆̌̆̑ ̜̒̑ ̜̜́̓̎  ̜̋̌̉̎̉̋́̌  
̋ ̨̨̨̑̎̒  ̍̆̎ ́̔̑̔  ́ ̜̜̍̎́ ̨̒̆̑ ̜̉̍̍̔̎̅ȟ ̜̏̑̓́̌  ̇ ̊̋̆ 
̇ ̨̊̆̒ȟ ̨̞̎̅̏̋̑̉̎̅  ̇ ̎̆ ̇ ̑̆̋- ̜́̎̓́̍̑ ̇ ̨̨̊̆̌̆̑̎   
̨̜̈̍̆̓̓̆̑̎̅̆  ̋ ̨̨̑̎̒  ̨̂̆̑̆̅Ȣ ˗̨̨̆̊̎̄  ̔́ ̜̓̓́ ̜́̂̎̔  

̜̜̇́̔́̐̓́̑̎  ̨̍́̑̋̆̑̌̆̑ ̨̑̆̓̎̅̆ ̜̂́̒̓ ̎́̈́̑ 
̉̎̓̆̑̌̆̊̋̉̎̅̆̑̄̆  ̜̏̎   ̨̨̙̎̅̆  IL-1,  IL-φ ̇ ̎̆ 4.&- ɻ  
̂ ̨̌̎̄̆̎ ɍρτȟρυȟρφɎȢ ˎ̜́̑̌  ̓̏̐ ̨̎̑̆̒̓̆̌̆̑̅  
̉̍ ̠̜̍̔̎̏̌̏̄̉̌   ̨̓̆̋̒̆̑̒̓̆̑  ̎ ̨̓̉̇̆̒ ς ̋̆̒̓̆̅̆ 
̋ ̨̑̒̆̓̌̄̆̎Ȣ  

 
˗̆̒̓̆ ς - ˥ ́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅   ̨̨̋̎̅̋  ̜́̎̎̅́ ̜ ̜̜́̂̎̔̌  ̗̉̓̏̋̉̎̅̆̑  ɍ ˙̆ ɉ̓ ̨̍̆̎̄ - 1ςυ ̇ ̎̆ ̇̏ ́̑ ̜ 1χυɊɎ ̍ ̨̙̌̆̑ 
˗ ̨̙̑̒̆̓̋̓̆̑ ˎ̨̨̨̙̑̎ ̓̏̐ n=37  ˒̨̨̙̋̎ ̓̏̐ n=40 ˎ́ ̜̌́̔ ̜̓̏̂ n=18 ˙́ ̜̜̜̈̅̌   

̅̆ ̨̄̆̊ 
IL-ρħ 1,1(0,4;4,2) 13,0(6,0;17,4)* 3,6 (1,6;5,9) 1̋-2=0,002 
IL-2 35,2(26,7;51,4)* 14,3(6,7;18,7) 15,0(9,0;19,8) 1̋-2=0,027 
IL-6 29,0(22,2;33,6)* 3,3 (1,9;10,6) 3,4 (1,2;6,1) 1̋-2=0,01 
TNF-ɻ 21,5(15,0;25,7)* 3,3(2,7;4,0) 1,1(0,4;4,2) 1̋-2=0,03 

* - ̂ ̜́̌́̔  ̓ ̜̏̂̍̆̎ ̜̒̓́̓̉̒̓̉̋́̌   ̜̙̜̜́̊̑̍́̌   ÐЃπȟπρ 
 
ς ̋̆̒̓̆  ̎ ̨̓̉̇̆̌̆̑̎̆  ́̑́̊  ̜̜̏̓̑̐ȟ  ̨̂̈    ̨̨̨̙̂̑̎  ̓̏̐̓́ ̜  
̙́̌́  ̓̔ ́̎   ̎ ̨̑̆̒̓̆̌̆̑̅   ̨̨̋̎̅̋ ̜́̎̎̅́  IL-2-35,2 
(26,7;51,4),  IL-6-ςωȟπɉςςȟςȠσσȟφɊ  ̇ ̎̆ 4.&-ɻ - 21,5(15,0;25,7) 
̨̨̗̉̓̏̋̉̎̅̆̑̎  ̨̨̙̆̋̎ ̓̏̐ ̇ ̎̆ ̂́ ̜̌́̔ ̜̓̏̂  
̎ ̨̑̆̒̓̆̌̆̑̎̆ ́̑́ ́̎̅́ ̨̙̂̑̎̆̆ ̍ ̑̓̆ ̇̏ ́̑̌́ ̜́̎̎  ́̌ 
̨̨̙̋̆̑̒̎̆  ),-ρħ  ̋ ̨̨̨̙̑̒̆̓̋̎  ̓ ̨̨̍̆̎̅̄̎ ̂́ ̜̜̌́̊̍̈Ȣ ˎ ̌  
̜́̂̎̔  ̜̍̆̅̉́̓̏̑̌́̑ ̨̨̨̜̙̇́̓̑̌̋  ̇ ̐́̌́̎̔̌́̑ 

̜̒́̌̅́̑̎́̎ȟ ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́ȟ ̜̉̍̍̔̎̅ ̇ ̨̊̆̎   
̝̜́̎̓̆̎́̓́̌̅  ̋̆̈̆  ̐́̊̅́ ̜̂̏̌̐ȟ ̨̜̈̍̆̓̓̎  ̋ ̨̑̒̆̓̋̆̎̎ 
́̊ ́ ̜̓́̊̅Ȣ  ˎ ̌  ̨̗̉̓̏̋̉̎̅̆̑̅   ̇̏ ̜́̑  ̋ ̨̨̙̑̒̆̓̋̓̆̑  
̨̨̨̙̂̑̎  ̓̏̐  ̎ ̨̨̑̆̒̓̆̌̆̑̎    ̜̋̌̉̎̉̋́̌   ̨̨̂̆̌̄̌̆̑̍̆̎  
̜̓ ̜̈ ̜̂́̊̌́̎̒ ́̎Ȣ ˬ ̎̉ ̂ ̌ ̓̏̐ ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ȡ ̒́̌̍́ɀ
̂̏̊  ̋ ̨̨̨̙̑̒̆̓̋̓̆̑̎  ́̑̓̓́ ̜́̌̔ȟ  ̆̑̓̆ ̒̆̐̒̉̒ȟ ̓̔́  ̂̏̌ ́̎  
̠̐̎̆̃̍̏̎̉ ̇ ̎̆  ̨̨̑ ̨̅  ̏̍́̌̉̓̕ ̜̜̜́̂̎̔̌́̑̎  ̜̂̏̌̔ 
̗̉̓̏̋̉̎̅̆̑ ̍ ̨̨̙̌̆̑̎  ̇̏ ́̑̌́̔̍̆̎  ̨̗́̒̒̏̉̑̌̆̎̐ȟ 
̎ ̑̆̒̓̆̌̆̑ ́ ̜̈́̒̎̅́ ̜̉̍̍̔̎̅ ̠̜̑̆̄̔̌̓̏̑̌ 
̖̍̆́̎̉̈̍̅̆̑̄̆ ̜̜́̓̒ ̜̂́̑̌ ̜̎ ́̊ ́ ̜̓́̊̅Ȣ  ˞̗̓́̉̏̎́̑̅́ 
̆̍̅̆̌̔  ̋ ̨̨̎̅̆̑̎  ̈́ ̜̓ ̜ ̅́ ̅ ̌̆̌ ̂̏̌̍́ Ȣ  
ˍ̌ ̨̨̙̆̋̎ ̓̏̐ ̨̨̨̜̙̇́̓̑̌̋ ̇ ̐́̌́̎̔ ̨̨̂̆̌̄̌̆̑ ̇̏  ̙́̌́ 
̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑ ̜́̎̎̅́ ̜ ̜́̂̎̔ ̜̜̍̆̅̉́̓̏̑̌́̑̎  
̅̆ ̨̄̆̊̎ ̓́̌ ̜̜̌́̊̓̎  ̂̏̌̒́  ̜̂́̒̓ ̎́̈́̑  ),-ρħ - 13,0 
(6,0;17,4)  ̇̏ ̜́̑̌́̔̎̅́Ȣ ),-ρħ-̍ ̨̨̙̌̆̑̎    ̨̨̨̙̂̑̎  ̇ ̎̆  
̂́ ̜̌́̔  ̜̓̏̂̍̆̎  ̜̜̒́̌̒̓̑ ́̎̅́ ̜́̊̓́̑̌ ̓́̊  ̨̒̔  
̜̏̑̓́̌   ̇ ̊̋̆  ̇ ̨̨̊̆̒̎  ̠̜̄̉̐̏̋̒̉̌ɀ̉ ̙̠̜̆̍̉̌  
̈́ ̜̜̍̅́̌̔ ̨̨̂̆̌̄̌̆̑̍̆̎  ̋ ̨̨̑̎̒  ̂̆̑̄̆̎Ȣ   ˎ̜́̒̓ 
̜̋̌̉̎̉̋́̌  ̋ ̨̨̑̎̒ ̠̜̎̆̃̑̏̌̏̄̉̌   ̨̂̆̌̄̌̆̑ ̂̏̌̒́ ̅́ 
̨̨̙̆̋̎  ̓̏̐  ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ ̂́ ̜̌́̔ ̜̓̏̂̍̆̎ 
̜̜̒́̌̒̓̑ ́̎̅́ 4.&-ɻ-σȟσɉςȟχȠτȟπɊ  ̍ ̨̨̙̌̆̑̎   ̙̜́̍́̌ 
̇̏ ̜́̑̌́̔ ̎ ̑̆̒̓̆̌̆̑ ́ ̜̈́̒̎̅́  ̝̜̐̏̒̓̎́̓́̌̅ ̋̆̈̆ ̅̆ 

̨̂̆̊̍̅̆̌̔ ̨̨̨̑̅̒̓̆̑̎  ́̑ ̜̜̜̎̅̌ ̜̎ ́̊ ́ ̜̓́̊̅Ȣ ˗̨̆̊̂̑ 
̈̆̑̓̓̆̔̌̆̑ ̠̜̄̉̐̏̋̒̉̎  ̈́ ̜̓ ̜̎́ ̜̜̂́̊̌́̎̒̓ 
̨̗̉̓̏̋̉̎̅̆̑̅  ̨̨̨̎̅̑̌̔ ̅̆ ̜̜̜̒̏̈̌́̓̎̅ ̜̎  ̍ ̨̨̌̍̅̆̊̅  
[17,18].  
̜̜̜̏̑̓̎̅. ˥ ́̌́  ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑̅̆ ̠̜́̎̓̑̏̐̏̍̆̓̑̉̌  

̨̨̂̆̌̄̌̆̑̅   ̜́̌̒  ̜́̌̔  ̇ ̎̆  ̑ ̓ ̨̑̌  ̜̋̌̉̎̉̋́̌   
̨̂̆̌̄̌̆̑̍̆̎  ̋ ̨̨̑̎̒  ̨̂̆̑̆̓̎  ̨̨̑ ̨̅- ̜̜́̂̎̔̌   
̜́̔̑̔̌́̑̅   ́̂́̓̓́̒́  ̇ ̨̑̔  ̜̐̏̒̓̎́̓́̌̅  ̋̆̈̆ ̨̅ 
̜́̔̑̌́̓́ ̓ ̨̒̆̅Ȣ ̜́̂̎̔  ̜̜̍̆̅̉́̓̏̑̌́̑̎   ́̎̅́ ̜  
̍ ̨̙̌̆̑̎̆  ̜̜̂́̊̌́̎̒̓ ̂̏̌̇́̍  ̇́̒́̔ ́  ̜̂̏̌́̅Ȣ ),-2, IL-6 
̇ ̎̆  4.&-ɻ  ̍ ̨̨̙̌̆̑̎   ̇̏ ̜́̑  ̜̂̏̌̔ ̨̨̨̜̙̇́̓̑̌̋ 
̇ ̜̐́̌́̎̔̅  ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́  ̗̠̜̉̎̆̋̉̌̕   ̜́̔̑̔̅  
̜̅́̍̔̍̆̎ ̨̂̑̄̆  ̇ ̨̑̆̅ ̇ ̎̆ ̜́̂̎̔ ̨̨̨̑̅̒̓̆̑̎  
̓̆̑̆ ̨̨̅̄̍̆̎ ̜̓ ̜̈ ̜̜̂́̊̌́̎̒̓Ȣ ˓̨̨̨̜̙́̓̑̌̋ ̗̠̜̉̎̆̋̉̒̕ 
̇̏  ̜́̎̎̅́ IL-ρħ ̇ ̎̆ TNF-ɻ ̍ ̨̨̙̌̆̑̎  ̇̏ ̜́̑ ̜̂̏̌̔ȟ 
̝̜̐̆̑̉̎́̓́̌̅ ̑  ̓ ̨̑̌  ̨̄̆̎̆̈̅ ̜̏̑̓́̌  ̇ ̊̋̆ ̇ ̨̨̊̆̒̎  
̈́ ̜̜̍̅́̌̔ ̂́̑ ̎ ̑̆̒̓̆̌̆̑̄̆ ̓ ̎  ̨̂̆̌̄ ̂̏̌̍́ Ȣ ˎ̨̈ 
̜́̎ ̓́ ́̎ ̜̜́̂̎̔̌  ̗̉̓̏̋̉̎̅̆̑ ̙́̌́ ̓̔ ́̎ 
̎ ̨̑̆̒̓̆̌̆̑̅  ̝̜̐̏̒̓̎́̓́̌̅ ̋̆̈̆ ̨̎̅̆ȟ ̝̜̐̆̑̉̎́̓́̌̅  
̜̒̑ ́̓̓́̑̍̆̎ ̜̜́̔̑̔ ̇ ̎̆ ́̔̑̔  ́ ̜̜̜̍̎   ̈́ ̜̓ ̜̎́  
̒̆̑ ̨̆̓̆̅Ȣ  ˥́̌́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑ ́ ̜̜̈́̒̎ ȟ ̑  ̓ ̨̑̌  
̜̒̑̓ ̜  ̏̑̓́  ̜́̋̓̏̑̌́̑̎́̕  ̨̂̆̊̍̅̆̌̔  ̜̜̂́̑̒̎̅́ 
̇ ̜̐́̌ ̇ ̎̆ ̇ ̜̐́̌  ̆̍̆̒ ̜̒̑ ̜̜́̓̓̌ ́ ̨̂̆̊̍ ̜̂̏̌̔  
̜̏̌́̑̅   ̜̉̍̍̔̎̅ ̇ ̨̨̊̆̒̎  ̨̨̈̎̅̋ ̨̨̙̆̑̆̋̆̌̄̎ ́ ́̑̓̒́ 
̋̆̑̆̋Ȣ ˚ ̑̆̒̓̆̌̆̑  ̜̒̑ ̜̜́̓̓́̑̎  ̜̜́̔̑̌ ̜̎̅́ȟ 
̈́ ̜̓ ̜̎ȟ ̜̂̏̌̇́̍̎ ̇́̒́̔ ̂́ ̜̜̓̎̅́   ́̓ ̜̜́̑̌́̓̎ 

̜́̌̅̎ ́̌̔  ̙̜́̑́̌́̑̎̅́  ̗̉̓̏̋̉̎̅̆̑ ̅̆ ̨̄̆̊ ̎́ ̜̓  
̍ ̨̌̍̆̓̓̆̑   ̨̂̆̑̆̑ ̒ ̨̈̒̈Ȣ    
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̠̑́̈̃̉̓̉ ̉̍̍̔̎̎̏̄̏ ̏̓̃̆̓́ ̔ ̙̜̖̎̆̅̏̎̏̆̎̎ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ ̝̜̐̆̑̉̎́̓́̌̎̍ ̐̏̑́̇̆̎̉̆̍ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̠̠̠̃̌̆̓̒ 
̅̏̒̓̏̃̆̑̎̏̆ ̘̔̃̆̌̉̆̎̉̆ ̠̒̏̅̆̑̇́̎̉ IL-2. 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̎ ̙̜̆̅̏̎̏̆̎̎̆ ̅̆̓̉ȟ ̠̃̎̔̓̑̉̔̓̑̏̂̎́ ̗̠̉̎̆̋̉̕ȟ ̝̠̐̆̑̉̎́̓́̌̎́ ̠̐́̓̏̌̏̄̉ȟ  ̗̜̉̓̏̋̉̎ 
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 MEDIATORS OF INFLAMMATION IN PREMATURE NEWBORNS WITH PERINATAL PATHOLOGY 

 
Resume: To determine the level of anti-inflammatory mediators in premature infants with perinatal pathology. Analyzed results of the 
survey of 77 preterm infants with perinatal pathology, including 37 premature infants with intrauterine infection, 40 premature infants with 
perinatal CNS lesions but without intrauterine infection. The control group consisted of 18 healthy newborns. Determination of the level of 
proinflammatory mediators (cytokines) in umbilical cord blood was carried out by ELISA. It has been established that the increase of IL-6 
and TNF-ɻ ÉÎ ÕÍÂÉÌÉÃÁÌ ÃÏÒÄ ÂÌÏÏÄ ÉÓ Á ÒÅÓÕÌÔ ÏÆ ÉÎÆÅÃÔÉÏÎ ÉÎ ÔÈÅ ÐÒÅÍÁÔÕÒÅ ÂÏÄÙȢ 4ÈÅ ÆÅÁÔÕÒÅÓ ÏÆ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÔÈÅ ÉÍÍÕÎÅ ÒÅÓÐÏÎÓÅ in 
premature infants with perinatal lesions of the nervous system is a significant increase of the IL-2. 
Keywords:  premature infants, intrauterine infection, perinatal pathology, cytokines 
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˗Ȣ˞Ȣ ˓ ˙ˍ ˍ˚˛ˏˍȟ ˎȢˍȢ ˎ˒ˠ˛ˏˍȟ ˚ȢˍȢ ˒˝˴˙ˎ˒˟˛ˏˍȟ ˝Ȣ˟Ȣ ˛˙ˍ˝˛ˏˍȟ ˚Ȣ˓Ȣ ˚ ˝ ˍ˘˕˒ˏˍ 
Τχ ˎ́̌́̌́̑ ̜́̔̑̔̌́̑  ̜̋́̆̅̑́̒̕Ȣ ́̑́ ̜́̎̅ ̨̍̆̍̌̆̋̆̓̓̋ ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ȟ ́̑́ ̜́̎̅ 

 
˥ˍ˘ˍ ˟ˠ ˍ˚ ˚ ˝˒˞˟˒˘˒˝ˑ˴   ˜˒˝˕˚ˍ˟ˍ˘˩ˑ˨ ˜ˍ˟˛˘˛ː˕ˬˑˍ ˨ ˕˙˙ˠ˚˛˘˛ː˕ˬ˘˨˗ ˍ˞˜˒˗˟˴˘˒˝˴ 

 
̨̅̆̂̉̆̓̓̋ ̙̏̌̔ ̠̎̆̏̎́̓̏̌̏̄̉̅́ ̜ ̗̉̓̏̋̉̎̅̆̑ ̜̇́̊̌ ̈́̍́̎́̔̉  ̍ ̨̨̌̍̆̓̓̆̑̅ ̖̜́̂́̑̌́̊̅Ȣ ˚ ̑̆̒̓̆̌̆̑̅̆ ̗̉̓̏̋̉̎  ̜̜̒̓́̓̔̒̎  
̇ ̜̐́̌ ́̔̑̔̌́̑  ̨̐́̓̏̄̆̎̆̈̎  ̓ ̨̨̇̑̂̉̆̌̋  ̓ ̑ ̜̅́ ̏̌̅́̎̔̅́ ̜ ́̌́̑ ̨̑̏̌ ̋ ̨̑̒̆̓̌̄̆̎Ȣ ˣ̨̉̓̏̋̉̎̅̋ ̒̓́̓̔̒ ̗̠̉̎̆̋̉̕ ́ ̜̜̍̎ȟ 
̜̜́̔̑̌ ̜̎ȟ  ̜̂̏̌̇́̍̎ ̂̏̌̇́̔̅́ ̍́ ̜̜̈̅ ̍ ̨̌̍̆̓̓̆̑ ̨̂̆̑̆̅Ȣ ̑ ̓ ̨̑̌ ̨̒̆̂̆̐̓ ̇ ̐́̌́̎̔̌́̑̅́ ̍́ ̜̜̜̈̅̌ ̜  ̂́̑ ̗̉̓̏̋̉̎̅̆̑  
̓ ̨̑̌̆̑̎̆ ̇̆̋̆-̇̆̋̆ ̓̏ ̜̓́̌̐ȟ ́ ̜̜̐́̑́̓̓  ̜̜́̑́̒̓̑̌ ́̎Ȣ ˚̝̜̆̏̎́̓́̌̅  ̠̉̍̍̔̎̏̌̏̄̉̅́  ̠̜̍̏̌̆̋̔̌̑̌-̠̜̂̉̏̌̏̄̉̌  
̨̨̅̒̓̆̑̅  ̏̌̅́̎̔ ̎ ̨̑̆̒̓̆̌̋ ̙́ ̓́ ̜ ̜́̔̑̔̌́̑̅  ̜̐́̓̏̄̆̎̆̓̉̋́̌  ̨̖̍̆́̎̉̈̍̅̆̑̎ ̓ ̨̒̎̔̄̆ ̍ ̨̨̍̋̎̅̋ ̨̂̆̑̆̅Ȣ ˗ ̨̑̒̆̓̌̄̆̎ 

̍ ̨̌̍̆̓̓̆̑  ̨̨̎̆̄̈̎̅̆  ̝̜̐̆̑̉̎́̓́̌̅ ̠̉̍̍̔̎̏̌̏̄̉ ̜̒́̌́̒̎̅́  ̜́̔̑̔̌́̑̅ ̇ ́ ́ ̜̜̑̎́̎ ̜́̑́̒̓̑̔  ̋ ̨̑̒̆̓̌̄̆̎Ȣ   
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̙́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ȟ ̅̉́̄̎̏̒̓̉̋́ȟ ̗̉̓̏̋̉̎̅̆̑ ̅ ̜̉̒̂́̌́̎̒. 
 
̨̨̨̈̆̋̓̌̄Ȣ ˗̨̨̆̊̎̄ ̜̜̏̎̇̌̅ ̓́ ̙́̌́ ̜̓̔̌ ́̎ ̜̂́̌́̌́̑̅ 

̋ ̓̔ȟ ̂́ ̔ ̇ ̎̆ ̜̏̌́̑̅  ̨̨̌̍ ̍ ̨̒̆̌̆̌̆̑ ̂̆̌̆  ̜́̌̐ 
̜̂́̑́̅Ȣ ɉρȟςȟσȟτɊȢ ˞̜̏̎̅ ̓́̎̅́ ̂ ̌ ̍ ̒̆̌̆ ̈ ̨̨̙̙̆̍̎ Ⱥˎ́̌́ 
̍̆̎ ́̎́ ̨̨̌̍̎ ́̈́̊̓̔ ˙̨̆̍̌̆̋̆̓̓̋ ˎ́ ̜̅́̑̌́̍́̒̎̅́ ̈ 
̋ ̨̨̨̑̎̒̎ ̜̓́̐̓ ɍρɎȢ ˎ ̌ ̍ ̨̒̆̌̆̎  ̨̨̨̈̆̋̓̌̄ ̜̏̎  ̜̂́̑̌  
̇ ̨̨̨̋̓̌̋̓  ρυ-ςπϷ ̨̑̆̐̑̏̅̔̋̓̉̃̓  ̙̜ ̜̜̎̎ ̜̑́̊̅ ̇ ̎̆ 
̇̏ ́̑ ̜ ̝̜̐̆̑̉̎́̓́̌̅ ́̔̑̔ ̍̆̎ ̨̌̍  ̋ ̨̨̨̙̑̒̆̓̋̎  
̇̏ ̜́̑̌́̔̎  ̋ ̨̑̒̆̓̆̅ ɍςȟσɎȢ  ˥́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ ̆̑̓̆ 
̝̜̎̆̏̎́̓́̌̅  ̨̨̌̍̎   φπ-70%-̜̎ ̑́̒́ȟ  ̔́ ̜̜̓̎́̎  ̆̑̓̆  
̓̔ ́̎  ̂́̌́̌́̑ ̜́̑́̒̎̅́ ̨̌̍ ψ-ρσ ̑̆̓ ̨̇̉̑̆̋  ̨̋̆̈̅̆̒̆̅ ɍτɎȢ  
˥́̌́  ̓̔̔ ɀ ̂ ̌  ̔́ ̜̜̓̎́̎ ̆̑̓̆  ̓̔ ́̎  ̜̂́̌́̌́̌́̑̅   
̨̨̇̆̓̌̍̆̔  ́̎́  ̆̍̆̒ȟ ̜̒̏̎̍̆̎ ́̓́̑ ̑̒́  ̨̨̨̙̌̋  ̜̅́̍̔̅   
̂ ̜̜̜̈̌̒̓́̑̎́̎  ̇ ̎̆  ̜̜́̎́̒̎   ̜̒̏̍́̓̉̋́̌  
̜́̔̑̔̌́̑̍̆̎ȟ ̜̏̒ ̇ ̨̨̨̋̓̌̋̓  ́̒ ̜̜̎̔̌́̑̎́̎ȟ ̓̔̔ 
̜̜̉̎̅ ̜̓́̑̎́̎ ̆̑̓̆ ̇ ̎̆ ̝̜̐̏̒̓̎́̓́̌̅ ̋̆̈̆ ̨̅̆̑̅  

́̒ ̜̜̜̎̒̓́̑̎́̎ ̖́̂́̑ ̨̂̆̑̆̓̎ ̇́ ̅́̊ ɍυȟφɎȢ  ˥́̌́ ̓̔ ́̎ 
̎ ̑̆̒̓̆̌̆̑ ́ ̜̈́̒̎̅́ ̜́̂̎̔ ̨̨̨̑̅̒̓̆̑̎  ̅́̍̔ ̨̒̆̂̆̐̓̆̑ 
̝̜̍̔̌̓̉́̋̓̏̑̌̕ ̜̏̎  ̨̨̙̎̅̆ ̜́̌̅̎ ̜ ̑̆̓̓̆  
̠̜̉̍̍̔̎̏̌̏̄̉̌   ̨́̒̐̆̋̓̌̆̑  ̍̆̎ ̇ ̐́̌́̎̔̌́̑ ̓ ̜̑́̅Ȣ  
˔́̍́̎́̔̉  ̈̆̑̓̓̆̔̌̆̑  ̎ ̨̓̉̇̆̌̆̑ ̨̨́̈̑̄  ̔́ ̜̓̓́  ̇́ ́  
̓̔ ́̎  ̎ ̑̆̒̓̆  ́ ̜̜̈́̒̎   ̨̨̨́̑̆́̋̓̉̃̓̌̄  ̜̓̔̑́̌  
̍ ̨̨̌̍̆̓̓̆̑̅ ̇̏ ́  ̙̜ ̜́̑̐  ̜̏̓̑Ȣ  ˍ̅́̍ ́ ̜̜̈́̒̎   
̜̜̅́̍̔̎   ̋̆̈-̋̆̌̄̆̎  ̋̆̈̆ ̨̎̅̆  ̜̇́̒̎́ ́̑́̊  ̑  ̓ ̨̑̌  
̜̉̍̍̔̎̅   ́̋̓̏̑̌́̑̕ ́  ̉̆ ̂̏̌́ ̜̂́̒̓́̊̅Ȣ ˛̎̅́  ̜̒̏̎̍̆̎ 
́̓́̑  ̜̉̍̍̔̎̅  ̇ ̨̊̆̎  ̜̜̅́̍̔̎  ̇ ̎̆ ̜́̑̎́̊ 

̗̠̜̑̆́̋̉̌́̑̅  ̗̝̜̐̏̓̆̎̉́̌̅  ̍ ̨̨̨̨̍̋̎̅̋̓̆̑̎   ̇ ̎̆  
̨̨̇̆̓̌̔ ̨̨̑̅̒̓̆̑̎  ̜́̎ ̓́̔ ́  ̜̂̏̌́̅Ȣ ˪̝̜̍̂̑̉̏̎́̌̅ ̅́̍̔  
̨̋̆̈̎̅̆ ̜̉̍̍̔̎̅ ̇ ̊̆  Ⱥ̇ ̜̜̜̍̒̎ Ȼ ̈ ̨̨̙̆̑̆̋̆̌̋̓̆̑ ̂́̑Ȣ 
˚ ̨̑̆̒̓̆̎   ̔́ ̜̜̓̎́̎ ̂ ̜̑̎ ̅ ̎̉̆̄̆ ̨̋̆̌̔ 
̗̠̜̍̏̑̏̑̔̎̋̉̌̕̕  ̨̨̇̆̓̌̍̆̔ ̇́ ̜̎́̎ ̑̓ ̨̑̌ ̇ ̊̆̌̆̑ 
̍̆̎ ̍ ̨̙̆̌̆̑̅  ̇ ̜̜̜̍̒̎  ̂ ̜̜̈̌̔ ̜̉̍̍̔̎̅   ̇ ̊̆̄̆ 
̜̜́̓̒ ̂́̑Ȣ  ˟-̓ ̨̔̆̌̅ ̜̉̍̍̔̎̅ ̗̠̑̆́̋̉̅́  

̜̓̑́̎̒̐̌́̎̓́̎̓̓  ̜́̂̌̅́̍́̔  ̨̑̆̋̆̓ ̨̨̨̙̂̑̎  ̜̂̏̌̐ȟ 
̨̋̆̊̎̎̆̎ ̨̜̄̉̐̆̑̒̆̈̍̓́̌̅ ̜̓   ̨̨̨̙̋̆̋̓̑̌̄̆̎  ̓ ̨̑ ̜̅́̍̉̅Ȣ 
̜̑ ̜̓  ́ ̜̈́̒̎̅́ ˏ- ̙̇́̒̔́̌́̑ ̜̂̏̌́̎̍̆̎ ̜̏̌́̑̅  

́̎̓̉̅̆̎̆  ɉˍˑɊ ̓ ̨̙̈̔ ̨̨́̂̌̆̓ ̓̆ ̓ ̍̆̎Ȣ  ˓̨̨̜̙́̓̑̌̋  
̋̆̈̆ ̅̆ ̜̉̍̍̔̎̅  ̇ ̨̊̆̎  ̆̑̓̆  ̨̂̆̌̒̆̎̅̆̎̔̎̆ 
̇ ̐́̌́̎̔̌́̑  ̨̒̆̑̎  ̨̨̓̉̄̈̆̅Ȣ ̜̑  ́ ̜̈́̒̎̅́ ̇ ̜̐́̌ 
̜́̔̑̔̌́̑̅  ̜̅́̍̔  ̋ ̐̓̆̄̆̎  ́̋̓̏̑̌́̑̕ ́ȡ ̜̑ ̜̓  
̜̉̍̍̔̎̅ ̇ ̨̨̊̆̒̎  ̇́ ̜̅́̊̎́ȟ ̇ ̐́̌́̎̔ ̨̨̍̆̑̈̍ ̇ ̎̆ 
̓́ ̜ ̂́̒ ́̌́̑ ́  ̜̜̂́̊̌́̎̒̓Ȣ  ˓ ̐́̌́̎̔̌́̑  ̈  ̨̋̆̈̆̄̎̅̆  
̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́  ̨̗̉̓̏̋̉̎̅̆̑̅   ̂ ̨̨̌̎̔̎̆  ̋̆̐  ̒̏ ̜́̅ 
[7]. 
ˣ̉̓̏̋̉̎̅̆̑ ɀ ̑̓ ̨̑̌ ̇ ̨̊̆̎  ̨̓̈̂̆̋̓̆̌̄̆̎ ̇ ̜̜̍̒̎ 
̜́̍̓́̍́̒̈ ̨̆̓̆̓̎ ̜̅́̂̌ ̨̙̂̆̑̔ ̋ ̨̑̅̆̌ ̜̜̂́̊̌́̎̍̅́̑̅  

̨̂̑ ̂ ̨̨̌̄ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ̑̓ ̨̑̌ ̗̠̜̄̆̒̓́̉̌  
̨̍̆̑̈̍̅̆̑̅̆ ̗̉̓̏̋̉̎̅̆̑ ̍ ̨̙̌̆̑̎ ̂́ ́̌́̔ ̠̜̐̆̅̉́̓̑̉̌  
̓ ̨̇̑̉̂̆̅̆  ̠̜̉̍̍̔̎̏̑̆̄̔̌̓̏̑̌  ̜̍̆̅̉́̓̏̑̌́̑̅  
̂́ ̜̌́̔ ́ ̍ ̨̨̍̋̎̅̋ ̨̂̆̑̆̅Ȣ  
˙́ ̜̒́̓Ȣ  ˥́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ ́ ̜̜̈́̒̎  ̙̜̇́̒̔́̌-
̠̜̍̏̌̆̋̔̌̑̌  ̅̆ ̨̄̆̊̅̆̄  ̜̉̍̍̔̎̅   ̨̨́̒̐̆̋̓̌̆̑̎̆ 
̨̅̆̂̉̆̓̓̋  ̙ ̏̌̔ ̇́̒́̔Ȣ  
˔̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑Ȣ  ˍ̌ ́ ̏̊ ́̎ ̍́ ̒́̓ ́ ̇̆̓̔ ̨̙̎ 
̏̎̌́̊̎ ̑̆̒̔̑̒̓́̑ ̍̆̎ ̍ ̨̌̍̆̓̓̆̑̄̆ ̇ ̨̊̆̌̋ ̨̈̅̆̔ ̇ ̎̆ ̏ ́̎ 
̓́̌̅́̔ ̇ ̨̨̨̑̄̈̌̅Ȣ ˥̏̌̔ ́ ̆̎̄̆̎ ̇ ̜̜̍̒̓́̑̅  ̜̂́̑̌ ̜ 
PubMed, MEDLINE, CINAHL, Embase, e-library, Google Scholar 
̂́̈́̌ ̜́̑̎̅́ ̉̎̅̆̋̒̉̑̌̆̎̄̆̎Ȣ ˞̜̏̎̍̆̎ ́̓́̑ 
̠̇́̑̉̌́̎̂́ ́̎ ςππσ - ςπρυ ̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ ̜ 
̍ ̨̌̍̆̓̓̆̑ ̋ ̨̈ ̅̆ ̜̜̏̌̅́̎̌̅Ȣ 

̨̅̆̂̉̆̓̓̋ ̙̜̏̌̔̅ ̜̑́̒̓̑̔ ́ ̂́̒̓́̔ ̂̏̌ ́̎ȟ ̨̨̨̈̅̆̎̒̓  
̨̨̎̆̄̈̄ ̒ ̨̈̅̆̑ ̨̋̆̌̆̒ ̞̌̆̍̆̎̓̓̆̑̅̆̎ ̑́̌ ́̎ȡ Ⱥ̙́̌́ ̓̔ ́̎ 
̎ ̑̆̒̓̆̌̆̑Ȼȟ Ⱥ̅̉́̄̎̏̒̓̉̋́Ȼȟ Ⱥ̗̉̓̏̋̉̎̅̆̑ ̜̅̉̒̂́̌́̎̒ȻȢ 
˙́ ̜́̌́̌́̑̅ ̙ ̏̌̔ ́ ̆ ̨̎̄̈̔ ̋ ̨̑̉̓̆̑̉̌̆̑ȡ 
¶ ˞̏ ̜ 1π ̜̇̌ ̜ ̜̜̂́̒̌̍̅́̑ ɉ̏̅́̎  ̆ ̑̓̆  ̜̜̌̍̉  ̇ ̎̆  
̖̜̓́̑̉ ̍́ ̜̜̜̈̅̌ ̜ ̈̏̑ ̜̜̂́̒̌̍  ̍ ̨̨̌̍̆̓̓̆̑̎̆  ̒̉̑̆̋  
̇́ ̅́̊̅́  ̒ ̊̆̎̔̄̆  ̂ ̜̏̌́̅ɊȠ 
¶ ˛̜̑̒ ̇ ̎̆ ́ ̜̙̜̌̎ ̓ ̨̨̨̌̅̆̑̎̅̆̄ ̂ ̜̜́̒̌̍̅́̑Ƞ 
¶ ˝˕˚ˣ ̇ ̎̆ -%$,).% ̜̂́̈́̌́̑̎́ ̆ ̎̄̆̎ ̍ ́ ́̌́̌́̑Ƞ 
¶ ˚́ ̜̓ ̇ ̎̆ ̜̒̓́̓̉̒̓̉̋́̌  ̅ ̌̆̌̅̆̎̄̆̎ ̜̜̜̜̏̑̓̎̅̒ 
̂́̑ ̠̜̇́̑̉̌́̎̍̅́̑Ȣ 
˙́ ̜́̌́̌́̑̅ ̙ ̏̌̔ ́ ̆ ̨̎̄̈̂̆̔ ̋ ̨̑̉̓̆̑̉̌̆̑ȡ 
¶ ˎ̠́̎̅́̍́  ̑ ̨̟̆̈̍̆̒Ƞ 
¶ ː̨́̈̆̓̓̋  ̍ ́ ́̌́̌́̑Ƞ 
¶ ˑ̆̑̂̆̒  ̖ ́̂́̑̌́̍́̌́̑Ȣ 
˟́̌ ̜̌́̔ ̇ ̎̆ ̜̜̜̏̑̓̎̅Ȣ ˕̜̍̍̔̎̅  ̇ ̊̆ ̨̖̍̆́̎̉̈̍ 
̨̨̎̆̄̈̄ ̙ ̨̨̎̆̄̈̄ ̨̜̈̍̆̓̓ ́̓ ̜́̑́̅ȡ ̏̑ ̜̙́̎ ɉ ̑̓ ̨̑̌ 
̨̍̉̋̑̏̏̑̄́̎̉̈̍̅̆̑ ̎ ̨̓̉̇̆̒̎̅̆ ̐́̊̅́ ̜̂̏̌́̓̎ ̇ ̜̐́̌ 
́̔̑̔̌́̑̅́Ɋ ̜̄̏̍̏̒̓́̈̅ ̜́̌̐̎̅́ ̒̓́̔ ̇ ̎̆ ̂́ ̜̌́̔Ȣ 
̜̑ ̜̓ ̜̉̍̍̔̎̅ ̇ ̨̨̊̆̒̎  ̜̓̏̌  ̨̨̇̆̓̌̍̆̄̆̎̅̋̓̆̎  
̙̏̑́ ́̎ ̏̑̓́̅́ ̜ ̨̈̄̆̑̒̓̆̑̄̆ ̒́̊  ̂ ̒̆   ̓ ̑̅̆  ̨̈̄̆̑̐  

̜̜̏̓̑́̅Ȣ  ˟̜̏̌ ̜́̎̅  ̨̇̆̓̌̍̆̄̆̎  ̅̆̄̆̎  ̓ ̨̨̨̒̎̋̓ ɀ ̑  ̜ 
̎̆̍̆̒̆ ̎ ̨̑̆̒̓̆̎   ́ ̜̜̈́̒̎  ̜̄̆̎̆̓̉̋́̌   ̨̨̂̆̋̓̌̄̆̎  
̓ ̍̆̎ ̇́̔́̐ ̨̂̆̑̔ ̎̆̍̆̒̆ ̜̉̍̍̔̎̅ ̜̇́̔́̐̓  ̍ ̌̅̆̍ 
̜̂̏̌̍́̔ ̅̆̐  ̓ ̨̒̎̔̄̆ ̜̂̏̌́̅ ɍψɎȢ ˓̨̨̨̜̙́̓̑̌̋  ̜̉̍̍̔̎̅  
̇́ ̔́̐ ̂̆̑̔̄̆  ̨̂̆̊̍̅̆̌̄̆̎  ̜̑ ̜̓   ̝̜̐̏̒̓̎́̓́̌̅  ̋̆̈̆ ̅̆  
̅̆  ̇́̔́̐  ̂̆̑̔  ̨̨́̂̌̆̓  ̙̆̑̆̋̆ Ȣ  ̨̊̓̋̆̎  ̞̜̍̂̑̉̏̎̎   
̜̉̍̍̔̎̅  ̜̇́̔́̐̓   ̇̆̋̆  ̓ ̨̑̌̆̑̎  ̨̨́̂̌̆̓  ̆̑̓̆ ̜̅́̍̉̅Ȣ  
˛ ́̎  ̜̑ ̜̓  ρρ  ̜́̐̓́̒̎̅́  ̜̜̙̈̌́ ́  ̜́̑̒ *Ç- ̜̂̏̌̔ 
̅ ̌̆̌  ̜̂̏̌́̅Ȣ  ˞̜̏̎̍̆̎ ́̓́̑ ˟-̙̜̇́̒̔́̌   ̜̉̍̍̔̎̅  
̇́̔́̐  ̨̨̙̋̆̆̔̌̅̆̔ ̞̍̂̑̉̏̎ ́ ̜̜̈́̒̎  ̨̨̨̙̙̇́̒̔́̌̋  
̨̐́̓̏̄̆̎̅̆̑̅   ̜́̌̅̎̅́  ̙̜́̑́̒̈  ̨̆̋̆̎̎  ̨̨̨̂̌̅̑̆̅Ȣ  ˍ̌  
̎ ̨̑̆̒̓̆̌̆̑̅   ̜́̎̎̅́  ̗̌̉̍̏̉̓̆̑̕  ̜̒́̎ ̇̏ ̜́̑ 
̂̏̌ ̜́̎̍̆̎ȟ  ̜̏̌́̑̅  ̨̜̈̍̆̓̓̋ ̇́ ̜̅́̊ ̨̌̒̈Ȣ  ˎ ̌ 

̜̜̜̂̌̒̓  ̜̜́̌̐̓ ̇́̅́̊ ́  ̨̋̆̌̔ ς  ̜́̊̌   ̨̍̆̑̈̍̄̆  
̜̜̒̏̈̌̔  ̍ ̨̍̋̎ ɍωɎȢ   
˓́ ́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̎  ̉̍̍̔̎̉̓̆̓ ̇ ̨̊̆̒̎̆ ̨̋̆̊̂̑ ̜̒́̎̅  
̇ ̎̆ ̜̒́̐́̌  ̨̙̆̑̆̋̆̌̋̓̆̑ ̓ ̎ȟ ̠ ̎̉  ̂ ̌ ̂́̌́ 
́ ̜̜̜̈́̒̒̎   ̨̋̆̊̂̑ ̇ ̜̐́̌ ́̔̑̔̌́̑ ́  ̜́̑̒ ̨̨̨́̂̌̆̓̎   
̓ ̨̨̍̆̎̅̄̎ ̋ ̨̑̒̆̓̆̅Ȣ ˎ ̌ ̨̨̑̅̒̓  ̙́̌́  ̓̔ ́̎  ̎ ̑̆̒̓̆ 
́ ̜̈́̒̎́̎ ̜̉̍̍̔̎̅ ̍̆̅̉́̓̏̑̌́̑ ̍ ̨̨̙̌̆̑̎  ́̊ ̜̜̎̅ ̜̎́ 
́̑́̐  ̨̉̍̍̔̎̏̋̏̍̐̆̓̆̎̓̓  ̙̜̇́̒̔́̌́̑̅  ̨̨̓̉̐̓̆̑̎   

̨̨̂̆̌̒̆̎̅̄̎ȟ ̜́̂̎̔  ̨̨̨̑̅̒̎  ˟- ̨̖̆̌̐̆̑̅   ρ ̎̆̍̆̒̆ ς-̨̙ 
̨̓̉̐̓  ́̑́ ̜̜́̓̎́̒ ́̑ ̜̜̌ ̂́ ́̌́̔ ́  ̜̂̏̌́̅ ɍρπȟρρȟρςɎȢ  
˥́̌́  ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑  ́ ̜̈́̒̎̅́  ̗̉̓̏̋̉̎̅̆̑  
̍ ̨̨̙̌̆̑̎   ̨̈̄̆̑̔  ̇ ̜̐́̌  ̎̆̍̆̒̆  ̇ ̜̐́̌ ̆̍̆̒  
́̔̑̔̌́̑̅́ ̨̨̎̆̄̈̄ ̜̐́̓̏̄̆̎̆̓̉̋́̌   ̈̃̆̎̏  ̜̂̏̌̐  
̜̜̓́̂̌́̅Ȣ  
˥́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̎  ̠̒̔̐̑̆̒̒̉ ̇́ ̜̅́̊̎̅́ ̓ ̑ ́̎ 
̜̉̍̍̔̎̅   ̇ ̨̨̊̆̒̎   ̠̜̂̉̏̌̏̄̉̌  ̍́ ̜̜̈ ̈̏̑Ȣ ̨̊̓̋̆̎ 
̙̏̑́ ́̎ ̏̑̓́̅ ́ ̏̑̎́̌́̒ ́̎ ̋ ̐ ̍ ̨̙̌̆̑̅̆̄  

́̎̓̉̄̆̎̅̆̑̍̆̎  ̋̆̈̅̆̒̔  ̜̜̂́̑̒̎̅́ ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́   
̜́̔̑   ̠̜̉̍̍̔̎̏̌̏̄̉̌   ̗̠̜̑̆́̋̉̌́̑̅  ̜̂̏̌̅̑̍́̔ 
̍́ ̜̒́̓̎̅́  ̍́ ̜̜̈̅Ȣ  
ˠ́ ̜̜̓̎́̎  ̆̑̓̆  ̓̔̔ȟ ̏ ́̎  ̜̜̂́̊̌́̎̒̓  ̎ ̑̆̒̓̆  ́ ̜̜̈́̒̎    
̍̏̑̏̕-̗̝̜̔̎̋̉̏̎́̌̅̕  ̨̨̇̆̓̌̍̆̔ȟ  ̜̉̍̍̔̎̅  
̏̑ ̜̙̜́̎̓  ̨̨́̂̌̆̓̓  ̜́̌̒  ̜́̌̔  ̎ ̑̆̒̓̆  ́ ̜̜̈́̒̎   
̙̏̑́ ́̎  ̏̑̓́̅́  ̨̨̂̆̊̍̅̆̌̔ȟ  ̝̜̐̆̑̉̎́̓́̌̅ ́̔̑̌́̑  ̍̆̎  
̨̌̍  ̋ ̨̨̙̑̒̆̓̋̓̆̑̍̆̎  ̜̓ ̜̈  ̜̜̂́̊̌́̎̒̓Ȣ ɍρσȟρτɎȢ    
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˥̨̆̓̆̌̅̋ ̜́̌̍̅́̑ ̍ ̨̨̌̍̆̓ ̜̙̂̏̊̎́ ɍρυɎ  ̉̍̍̔̎̉̓̆̓ ɀ 
̨̈̎̆  ̂ ̓̆̎ ̜̄̆̎̆̓̉̋́̌   ̖̜́̂́̑̅   ̠̇̏ ̜̜̏̓̑̐ȟ  ́ ̜̈́̎   
̨̨̙̋  ̓ ̑́ ̜̜̓̌ ̜̎   ̒́ ̓́̔ ́  ̂́ ̜̓̓́̌ ́̎  ̠̜̂̉̏̌̏̄̉̌  

̜̜̂̌̒̓́̑ ̍̆̎ ̨̨̑̅̒̓̆̑̅  ̜̜̇̉̎̓ ̜Ȣ  ˞̜̏̎̅ ̓́̎ ́̅́̍ 
́ ̜̈́̒̎ ̑ ̓ ̨̑̌ ̇ ̜̐́̌ ́̔̑̔̌́̑̅́̎  ̏̑ ́̔ ̜̉̍̍̔̎̅  
̇ ̨̊̆̎   ̨̨̎̆̄̈̄ ̨̜̈̍̆̓ ̂̏̌ ̜́̎̅ ̓́̎ ̜̉̍̍̔̎̅ ̇ ̨̊̆̅̆̄ 
̜́̔̓ ̔̌́̑ ̎̑̆̒̓̆̌̆̑ ̨̨̨̌̍̎ ̨̨̎̆̄̈̄  ̨̒̆̂̆̂  ̜̂̏̌̐  
̜̒́̎́̌́̅Ȣ 
˥́̌́  ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ́ ̜̈́̒̎̅́  ̑  ̓ ̨̑̌ ̞̠̜̓̉̏̌̏̄̉̌ 
̇ ̜̐́̌- ̜̜́̂̎̔̌ ̜́̔̑̔̌́̑̅   ̜̅́̍̔̎́  ̓ ̨̍̆̎̅̆̄  
́̋̓̏̑̌́̑̕  ̒̆̑  ̨̆̓̆̅ȡ 
- ˓ ̨̨̨̋̓̌̋̓  συ-σφ ̜́̐̓́̒̎́ ̨̅̆̊̎ *Ç ' ̜̋̌́̒̎̅́ ̜ ̜́̎́̎  
̨̨́̎̓̉̅̆̎̆̌̆̑̎  ̗̐̌́̆̎̓́  ́̑ ̜̜̌  ̜̜̓́̒̍́̌̎   ̓ ̍̆̎ 
̜̂̏̌̔ 
- ˚ ̨̑̆̒̓̆̌̆̑̅  ˏ ̨̨̗̌̉̍̏̉̓̓̆̑̎̕    *Ç ˙ ̜̜̋̌́̒̎  *Ç '  
̨̒̉̎̓̆̈̎̆  ̜́̔̒́ ̜́̌̍́̔Ȣ  
- ̙̏̑́ ́̎ ̏̑̓́ ̜̍̉̋̑̏̌̏̑́̌́̑̎́̕ ̎ ̑̆̒̓̆ ̨̨̨̓̆̑̒̎̎   
̇ ̎̆  ̙̜̜̙̜̑̓  ̜̜́̂́̓̓́̑̎  ̗̠̜̋̏̌̏̎̉̈́̉̒  ̨̋̆̈̎̅̆ 
̨̉̍̍̔̎̏̄̌̏̂̔̌̉̎̅̆̑̅  ̋ ̐ ̇ ̜̍̒́̌̔  
- ˣ̉̓̏̋̉̎̅̆̑  ̂ ̨̨̌̎̔  ̇̏ ̜́̑ ̂̏̌ ̜́̎̍̆̎ ̜̏̌́̑̅   
̨̜̈̍̆̓̓̋  ̂ ̒̆ ̨̨̨̨̅̌̄̎   ̓ ̍̆̎  ̜̂̏̌̔ɍρφɎȢ 

˥́̌́  ̓̔ ́̎  ̎ ̨̑̆̒̓̆̌̆̑̅   ̜́̑̎́̊  ̇ ̐́̌́̎̔ ́  ̜́̑̒  
̨̉̍̍̔̎̉̓̆̓̎̆  ̂́ ́  ̂̆̑̔  ̋̆̊  ̇́ ̅́̊̅́  ̜̜̉̎̅   
̜̜̓̔̅̑́̅Ȣ  ˞̨̆̂̆̂  ̙̜̇́̒̔́̌   ̇ ̎̆  ̝̜̄̔̍̏̑́̌̅  ̜̇́̔́̐̓   
̜̉̍̍̔̎̅  ̠̜̒̔̐̑̆̒̒̉̌   ̇́ ̅́̊̅́  ̜̂̏̌́̅   ̇ ̎̆  ̏̌  
̜̋̌̉̎̉̋́̌   ̇́ ̜̅́̊̍̆̎  ̜́̒̓́̒̐  ̜̇́̓̑ [17] .   
ˍȢ˞Ȣ ́̑́̋ ̨̙̜̋̏̃́̎  ̜̜̙̐́̊̍̅́̔̎́ ɍρψɎ ̗̠̜̄̆̒̓́̉̌  
̨̍̆̑̈̍̄̆  ̜̜̂́̊̌́̎̒̓  ̨̒̑̆̒̆ ̓̆ ̙́̌́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑  
̨̙̎  ̗ ̨̉̓̏̋̉̎̅̋  ̜̒̓́̓̔̒̓   ̜́̔̓ ̜̜̔̎  ̈́̑́ ̜̜̂́̊̌́̎̒ 

́̊ ̜̎ ̂́̊ ́̌ ́̎Ȣ ˬ ̎̉ ̙́̌́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑̅̆  ̗̉̓̏̋̉̎  
̍ ̨̨̙̌̆̑̎   ́̈  ̜̂̏̌̔ȡ  ̜̏̒  ̜̍̆̅̉́̓̏̑̌́̑̅  ̨̨̙̎̅̑̔  
̙̜̇́̒̔́̌́̑̅   ́̈  ̜̂̏̌̔ ̇ ̎̆  ̜̏̌́̑̅  ̨̨̙̎̅̑̔  
̙̜̇́̒̔́̌́̑̅   ̨̜̈̍̆̓̓̋  ̨̨̨̂̆̌̒̆̎̅̌̄̍̆̎  ̜̜̂́̊̌́̎̒̓Ȣ ςψ-
σσ ̗̠̜̄̆̒̓́̉̌  ̜́̐̓́̌ ̓́ ̜̒̑̓ ̜ ̜̏̑̓́̎  ̨̋̆̑ 
̜̜́̋̓̏̑̌́̑̎̕   ́̑ ̜́̒̎̅́  ̨̙̑̆̓̓̆̔ ̖̍̆́̎̉̈̍̅̆̑  
̜̑ ̜̎́̎  ̙̜ ̜̐ȟ ́ ̈́̅́  ̠̜̐́̓̏̌̏̄̉̎   ̜̅́̍̔̎́  ̨̋̆̌̆̅Ȣ 
˞̜̏̎̍̆̎ ́̓́̑ ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́  ̠̜̐́̓̏̌̏̄̉̌  ̨̨̑̅̒̓   
̜̅́̍̔̎́ ̋ ̐̓̆̐ ̜̇́̒́̌́̓̎ ̜̅̉́̄̎̏̒̓̉̋́̌   ̇ ̎̆  ̨̆̍̅̋ 
̙́̑́̌́̑ȟ ̗̠̜̑̆́̎̉̍́̉̌  ̨̨̅̒̓̆̑̅ ̇ ̨̑̄̈̔ ̜̜̂́̑̒̎̅́ ̜ 
̨̉̎̃́̈̉̃̓  ̏̌̅́̎̔̌́̑  ̒̆̑ ̨̆̓̆̅Ȣ  
˥́̌́  ̓̔ ́̎  ̂́̌́̌́̑  ́ ̜̈́̒̎̅́ ̜  ̨̨̈̄̆̑̒̓̆̑̅  ̇̆̋̆  
̂́ ̜̌́̔   ̨̨̎̆̄̈̎̆   ̜̏̑̓́̌   ̇ ̊̋̆  ̇ ̎̆  ̜̉̍̍̔̎̅  ̇ ̊̆  
̨̨̎̆̄̈̄  ̜̂̏̌̐  ̜̒́̎́̌́̅ ɍρωɎ.   
˥́̌́ ̓̔ ́̎ ̎ ̑̆̒̓̆̌̆̑ ́ ̜̈́̒̎̅́ ̇ ̜̐́̌ ̎̆̍̆̒̆ ̇ ̜̐́̌ 
̆̍̆̒ ̜́̔̑̔̌́̑̅  ̜̅́̍̔̎́ ̒̆̑ ̨̙̆̓̔ ̜̜́̂̎̔̌  
̨̗̉̓̏̋̉̎̅̆̑̅  ̨̨̙̎̅̆ ̜̅̉́̄̎̏̒̓̉̋́̌  ̓ ̑ ̜̅́̎ ̇ ̎̆ ́̔̑̔ 
́ ̜̜̜̍̎  ̓̆̑̆ ̨̨̅̄̎ ̂̏̌̇́̔ ́  ̨̨̍̍̋̎̅̋ ̨̂̆̑̆̓̎ 
̗̉̓̏̋̉̎̅̆̑ ̜̇́̊̌ ̍ ̨̌̍ ̨̆̓̐̆̋̐̈Ȣ  

 ̑ ̓ ̨̑̌ ̗̠̜̄̆̒̓́̉̌  ̨̍̆̑̈̍̅̆ ̙́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̅  
́ ̜̈́̒̎̅́ ̜  ̜̜́̂̎̔̌   ̎̆̍̆̒̆ ̜́̂̎̔ ́  ̜́̑̒  
̨̗̉̓̏̋̉̎̅̆̑̅  ̅̆ ̨̄̆̊  ̨̈̄̆̑̒̋̆  ̙̜̑́̐ȟ ̎ ̑̆̒̓̆̌̆̑̅̆  
̜́̂̎̔  ́ ̜̜̔̑̔̌́̑̎  ̜̅́̍̔̎́  ̌̋̆̎  ̌̆̒  ̜̏̒́̅ ɍςπȟςρɎ.  

˚ ̨̑̆̒̓̆̌̋  ̋̆̈̆  ̨̒̑̆̒̆  ̆̑̓̆ ̝̜̎̆̏̎́̓́̌̅ ̨̂̆̊̍̅̆̌̔ 
̋̆̈̆ ̨ ̨̨̨̙̓̑̌̋  ̨̆̓̔  ̍̆̎ ̂ ̨̋̌  ̙̂̏̌́́   ̨̨̨̍̑̎   ̜̒́̐́̒̎́ 
̒̆̑ ̨̆̓̆̅Ȣ  ˚ ̑̆̒̓̆  ́ ̜̜̈́̒̎    ̜̒̑̓ ̜  ̏̑̓́ ́  ̨̨̂̆̊̍̅̆̌̔ 
̜̂́̑̌  ̍ ̙̆̌̆̑ ̍̆̎ ̇ ̨̊̆̌̆̑̅  ́̊̓́ ̜̜̑̌̔ȟ ̨̈̄̆̑̔ 
̜̏̎  ̨̨̙̎̅̆ ̜̉̍̍̔̎̅ ̇ ̊̆ ́ ̜̈́̎  ̨̨̙̋ ̓ ̑́ ̜̜̓̌ ̜̎́ 
̨̂̑̅̆̎ ɀ ̨̂̑  ̜̇́̔́̐̓  ̇ ̨̊̆̎  ̨̨̂̑Ȣ ˞̓̑̆̒̒ ̇́ ̜̅́̊̎̅́ȟ 
̇̏ ́̑ ̜ ̨́̎̓̉̄̆̎̅̋  ̏̑̓́̅́ȟ ̓̔̔ ̇ ̎̆ ̓̔̔̅́̎ ̨̨̋̆̊̎̄ ̋̆̈̆ ̅̆ 
̨̨̙̋ ̏̑̓́ ̓ ̑́ ̜̜̓̌ ̜̎ ̒́ ̓́̐ ́̎́ ̏̊̍́̊ ̎ ̨̑̆̒̓̆̎  ̨̨̓̑ 
̜́̌̔̎́ȟ ̨̍̑ ̒ ̑̔ ̜̒́̐́̒̎́ ̇ ̎̆ ̍ ̨̄̆̅̆̋̓̋ ̐̆̎ ́̊̓́ 
̜́̌̐̎́ ̋ ̆̌̔ ̙̜́̑̓̓́̑̎́ ̇́̔́̐ ̨̂̆̑̔̅̆̄ ̜̉̍̍̔̎̅ ̇ ̨̊̆̎   

́̌́̑  ̨̌̆̒  ̈̏̑ [22] .   
˕̜̍̍̔̎̅  ̍̆̅̉́̓̏̑̌́̑ ̓́ ̜̅́̍́̒̎́  ̜̜̂́̊̌́̎̒̓ ̑ ̓ ̨̑̌ 
̜̉̍̍̔̎̅ ̨̋̏̍̐̆̓̆̎̓̓ ̙̜̇́̒̔́̌́̑̅   ρ-̨̙  ̇ ̎̆ ς-̨̙  ̨̓̉̐̓ 

-˟ ̨̖̆̌̐̆̑̌̆̑̅   ̑  ̜̜̜́̊̒̒̎   ̨̨̨̂̆̌̒̆̎̅̌̄̎̆   
̜̜̂́̊̌́̎̒̓  ̜̜́̂̎̔̅   ́ ̜̜̍  ̍̆̎  ̨̨̑̅̒̎̆̎  ̖́̂́̑ ́̌̔ ́  
̜̂̏̌́̅ ɍςσȟςτȟςυɎȢ  
ˍ̌ ̨̋̆̊̂̑ ̜́̌̍̅́̑ ̆ ̨̂̆̋̓̆̑̎̅̆ ɍςφȟςχȟςψȟςωȟσπɎ 
̗̉̓̏̋̉̎̅̆̑  ̍ ̨̨̙̌̆̑̎   ̨̨̈̄̆̑̒  ̇ ̜̐́̌  ̇ ̎̆  ̇ ̜̐́̌  
̆̍̆̒  ́̔̑̔̌́̑̅́  ̍́ ̜̜̈̅  ̜̐́̓̏̄̆̎̆̓̉̋́̌    ̜̂́̒̓́̔  
̜̂̏̌̐  ̜̒́̎́̌́̅Ȣ  
̜̑̓  ̜̉̎̓̆̑̌̆̊̋̉̎ ̇ ̨̨̊̆̒̎  ̜̜́̌̐̓́̒̔  ρφ ̜́̐̓́̌  
̗̠̄̆̒̓́̉ ̨̋̆̈̎̅̆ ̜̂́̒̓́̌́̅Ȣ  ˣ̉̓̏̋̉̎ ˟ ̍̆̎ ˏ ̗̌̉̍̏̉̓̕ 
̞̋̒̐̑̆̒̒ ̗̜̜̑̆̆̐̓̏̑̌́̑̎  ̓ ̍̆̎ ̜̒́̐́̒ ̂́̊ ̜́̌́̅Ȣ 

ɉ̜̜̍̒́̌ ˕˘-ςȟ˕˘τȟ ˕˘-φȟ ˕˘-χ ̗̜̑̆̆̐̓̏̑̌́̑Ɋ ɍσρɎȢ 
˓̏ ̜́̑̅́ ́̓́̐ ̨̓̋̆̎̅̆̑̅  ̜̂́̑̌ ̜ ̙́̌́ ̓̔ ́̎ 
̎ ̨̑̆̒̓̆̅̆̄ ̨̌̒̈ ̨̑̆̈̉̎̒̓̆̓̓̆̑̅  ̜̜́̌̐̓́̒̔̎́ȟ ̄̑́̍̍ 
̨̓̆̑̒ ̌̏̑́̕ ́ ̜̒̆̐̓̉̋́̌  ̇́ ̅́̊  ̓ ̨̑̎̅̆  ̗̠̄̆̎̆̑́̌̉̈́̉  
̨̗̐̑̏̆̒̎̆ ̨̨̨̙̂̆̊̍̅̆̌̄̓̋̋̆  ̨̋̆̌̐ ̒̏ ̜́̅Ȣ  
ˍȢ ˙Ȣ ˔̆̍̒̋̉̊ ̨̨̈̎  ̆ ̨̂̆̋̓̆̑̎̅̆ ̎ ̨̑̆̒̓̆̎  ̜̉̍̍̔̎̅ 
̇ ̨̨̊̆̒̎   ̨̗̅̆̉̉̓̓̓̋̕ ̆̍̆̒ ̨̨̆̋̆̎̅̄̎ ̇ ̎̆ ̨̂̑ ̨̑̆̓̓̋ 
̉̈̉̏̕ ̠̜̌̏̄̉̌    ̓ ̨̍̆̎̅̆̔ ̨̨̋̆̈̎̅̆̄  ̨̋̆̊̂̑  ̜̉̍̍̔̎̅  
̋ ̨̨̙̑̒̆̓̋̓̆̑̅   ɉ̗̍̏̎̏̉̓̓́̑  ̍̆̎  ̍́̋̑̏́̄̓́̑̅́̕  ˕˘-1, 
TNF-ɻ ̨̒̉̎̅̆̈̅̆̌̔Ɋ   ̌̋̆̎̅̆̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́  ̨̂̑̅̆̊  
̨̨̆̋̆̎̅̄̎  ̓̆̋  ̨̋̆̊̂̑  ̨̨̙̆̑̆̋̆̌̋̓̆̑  ̜̂́̑̌ ̜̎ ́̌ ́ 
̜̓́̑̓́̅ ɍσρɎȢ  ˚ ̨̑̆̒̓̆̎  ̜̉̍̍̔̎̅ ̇ ̨̊̆̒ ̌̋̆̎̅̆̑̍̆̎  
̜̜̒́̌̒̓̑ ́̎̅́ ̙̆̑̆̋̆  ̠̜̂̉̏̌̏̄̉̌  ̨̨̈̄̆̑̒ ̂́̑  ̨̒̆̂̆̂ 
̏̌́̑̅́ ̨̨̈̎   ̍ ̨̙̆̌̆̑  ̍̆̎ ̇ ̨̊̆̌̆̑  ̗̠̜̅̆̒̓̑̔̋̉̒̎́ȟ 
̜́̔̓̏̉̍̍̔̎̅  ̨̨̑̅̒̓̆̑̅   ̙́̍́̅́̎ ̜̓̒ ̇ ̨̊̆̌̋ ̜́̂̎̔ 
̜̅́̍̔̎́ ̙̆̋̓̆̔ ̜̇́̒́̊̅Ȣ ˚̝̜̆̏̎́̓́̌̅  ̜̉̍̍̔̎̅  ̇ ̊̆ - 
̎ ̑̆̒̓̆̄̆ ̨̓̆̑ ̍̆̎ ̙̜̜̙̜̑̓ ̜́̂́̓̓́̑̅ 
̍̉̋̑̏̌̏̑́̌́̑̍̆̎̕  ̨̉̎̓̆̎̒̉̃̓ ̗̠̜̋̏̌̏̎̉̈́̉̒ȟ 
̝̜̐̆̑̉̎́̓́̌̅ ̠̜̄̉̐̏̋̒̉̌  ̇́ ̅́̊̅́ ̇ ̎̆ ̠̜̂̉̏̌̏̄̉̌   
̨̋̆̅̆̑̄̌̆̑  ̨̨̨̨̨̙̓̋̈̄̓̄̎    ̇̏ ̜́̑  ̇́ ̜̅́̊̎̅́ ̨̨̨̙̓̑̌̋ 
̨̆̓̐ȟ ̓ ̑́ ̜̜̓̌ ̜̓ ̒́ ̓́̊ ̜̜̏̓̑̐ ̇ ̎̆ ̨̋̆̊̎  ̜̏̌́̑̅  
̨̨̇̆̓̌̐ȟ ̜̒̑̓ ̜ ̏̑̓́ ̜̇́̊̌ ̍ ̨̌̍̆̓̓̆̑ ̇̉̎́ ̜̓́̔̎́ȟ 
̜̜́̌̐̓ ̉ ̜̍̍̔̎̅ ̇́̔́̐ ̓ ̈̔̄̆  ́̓  ̜̜̒́̌̒́̅ ɍσςɎȢ  

ː̗̠̜̆̒̓́̉̌   ̋̆̈̆ ̨̎  ̜́̔̑ ̇ ̨̑̔̎̆ ̜̂́̊̌́̎̒̓́ 
̝̜̔̑̏̄̆̎̉̓́̌̅  ̗̠̉̎̆̋̉̕ ̜̒́̌̅́̑̎́̎ ̠̜̐̆̑̉̆̑̉̌̕  ́̎̅́ 
̜̜́̂̎̔̌ ̗̉̓̏̋̉̎̅̆̑ ̍ ̨̨̙̌̆̑̎   ̇̏ ̜́̑̌́̔  ̂́̊ ́̌ ́̎Ȣ 
̜́̂̎̔  ̗̠̜̑̆́̋̉̌́̑ ̨̨̨̇̆̑̄̌̋̓ ̇ ̎̆  ̇ ̨̊̆̌̋  ̓ ̑̅̆  

̜̂̏̌̔  ̍ ̨̍̋̎ ɍσσɎȢ  
˚ ̑̆̒̓̆̌̆̑  ̜̉̍̍̔̎̅  ̇ ̨̨̊̆̒̎   ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̆̒̋̆̑̆ 
̜̜̏̓̑̐ȟ ̜̏̌́̑̅  ́ ̜̈́̒̎̅́ ̜ ̨̑̅̒̓̆̑̄̆̎ ̂̆̌̒̆̎̆ 
̜́̑́̌́̒́̓̎ ̗̉̓̏̋̉̎̅̆̑ȡ ̉̎̓̆̑̌̆̊̋̉̎̅̆̑ȡ  IL-ρħ,  IL-2,  IL-6, 
̇ ̎̆ ̨̨̒̋ ̙̜̎̆̋̑̏̈̅́̔ ́̋̓̏̑̕- ɻ (TNF- ɻɊ ̜̇́̊̎̅́ ̒ ̈ 
̨̆̓̐̆̋̐̈Ȣ   
˥̆̓̆̌ ̜̜̜́̌̍̅́̑̎  ̨̈̆̑̓̓̆̔̌̆̑̎̅̆ ̨̗̉̓̏̋̉̎̅̆̑̅   
̋ ̗̝̜̐̔̎̋̉̏̎́̌̅̕ ̜   ̋ ̨̑̒̆̓̌̄̆̎Ȣ   ˎ̨̑  ̇́ ̅́̊̌́̑̅́  
̗̉̓̏̋̉̎̅̆̑   ̜̉̍̍̔̎̅   ̇ ̎̆  ̜́̂̎̔ ̗̠̜̑̆́̋̉̌́̑̎́  
̈́̑́  ̜̙̜́̓̒̔  ̂̏̌̒́ȟ   ̨̨̙̆̋̎  ̇́ ̅́̊̅́  ̙̇́̒̔́  
̜́̂̑ ̜̜́̒̎  ̨̜̈̍̆̓̓̋  ̇ ̎̆ ̠̜̍̏̑̏̌̏̄̉̌̕   ̨́̒̉̆̓̎  

̂ ̈́ ̜̜̏̓̑̐ȟ  ̙̜̇́̒̔́̎   ̏̑ ̜̙̜́̎̓   ̨̨̨́̂̌̆̓̎   
̓ ̨̍̆̎̅̆̔̎̆  ̨̋̆̌̆̅ ɍωɎȢ   
IL-ρħ ɀ ̇ ̆̅̆̌ ̜́̈́̌̕ ̜́̂̎̔ ́ ̇́̔́̐ ̨̂̆̑̆̅ ̇ ̎̆ ̨̨̨̇̆̑̄̌̋̓ 
̜́̂̎̔ ̗̠̜̑̆́̋̉̌́̑̎ ̜̜̜́̌̐̓́̒̓̑́̅Ȣ ˛̌ ̨̐̉̑̏̄̆̎̅ȟ 

̠̗̠̜̐̑̏̋̏́̄̔̌̉̌ȟ ̨̙̉̍̍̔̎̏̍̏̅̔̌̅̆̔ ̞̆̋̓̕̕ ̋ ̨̑̒̆̓̆̅Ȣ 
ˑ ̎̆̋̆̑ ̨̨̓̎̎  ̨̍̆̓́̂̏̌̉̈̍̎ ̨̇̆̅̆̌̅̆̓̆̅Ȣ ˚̨̨̆̄̈̄ ̨̜̈̍̆̓  
́̎̓̉̄̆̎̅̆̑̍̆̎ ̒̆̎̒̉̂̉̌̉̈̉̑̌̆̎̄̆̎ ̗̌̉̍̏̉̓̓̆̑̕ 
̗̠̜̐̑̏̌̉̆̑́̉̒̎̕ ̇́ ̒́̑̓̔ ̜̂̏̌̐  ̜̒́̎́̌́̅  [34,35]. 
˗̨̨̆̊̎̄  ̜̜̇̌̅́̑  ̇ ̐́̌́̎̔̌́̑̅́̎  ̏̑ ́̎̔̅́ ̜  ̓̔̍́ 
̇ ̎̆  ̇ ̑̆  ̐́̊̅́  ̂̏̌ ́̎  ̉̍̍̔̎̉̓̆̓̓̆ ̗̉̓̏̋̉̎̅̆̑ 
̇ ̨̨̊̆̒̎   ́̌́̑  ̨̑̏̌  ̜̇́̊̎̅́  ̍́ ̜̜̈̅  ́ ̐́̑́̓̓́̑  
̨̂̆̑̌̔̅̆Ȣ 
ːȢˡȢ ˓̜̆̌̆̈̎̉̋̏̃́̎  ̍ ̨̨̙̌̍̅̆̔̎̆ ɍςφɎ ̗̉̓̏̋̉̎̅̆̑ 
̍ ̨̨̙̌̆̑̎   ̗̠̜̉̎̆̋̉̌̕   ̨̑̅̒  ̜̋̌̉̎̉̋́̌   
̜̒̉̐́̓̓́̍́̌́̑   ̜́̑́̒̎̅́   ̜̓ ̜̈  ̜̂́̊̌́̎̒  ̂́̑Ȣ ˬ ̎̉ ́̎ 
̎̆̍̆̒̆ ̂́̒ ́̅́ ̠̜̂̉̏̌̏̄̉̌ ̒ ̜̊ ̜̓ ̓́̑̅́̎ ̜́̌̎ ́̎ 
̗̉̓̏̋̉̎̅̆̑ ̋ ̨̨̙̑̒̆̓̋ ̇ ̜̐́̌́̎̔̅  ́ ̜̜̍ȟ ̜̜́̔̑̌ ̜ 
̇ ̎̆ ̜̂̏̌̇́̍̎ ́̊ ́ ̓́̔̅́ ̓ ̨̇̑̂̉̆̅̆ ̜̎̅ ̍ ̨̌̍̆̓ 
̨̨̨̂̆̑̆̓̎̅̄̎ ̋ ̨̑̒̆̓̆̅Ȣ  ˎ ̌  ̈  ̨̋̆̈̆̄̎̅̆   ̇ ̨̨̑̄̈̌̄̆̎  ̆̍  
̎ ̨̨̓̉̇̆̌̄̎̆  ̨̓̋̆̌̆̊  ̒̆̑ ̨̆̓̆̅Ȣ    
˚̠̆̏̎́̓̏̌̏̄̉̅́  ̗̉̓̏̋̉̎̅̆̑  ̨̙̍̌̆̑̎ ̜́̎ ̓́̔ ̨̋̆̊̂̑  
̜̋̌̉̎̉̋́̌   ̂́ ̜̌́̔̌́̑̅́  ̇́ ̜̒  ́ ̐́̑́̓ ̨̨̨̂̆̑̆̓̎̅̄̎ 
̋ ̨̑̒̆̓̆̅Ȣ  ˠ́ ̜̜̓̎́̎  ̆̑̓̆  ̓̔ ́̎   ̊̆̌̅̆̑  ̜́̎̎̅́ ̜  ),-
1ɼ ̉ ),-φ  ̍ ̨̨̙̌̆̑̎   ̇̏ ̜́̑̌ ̜  ̔́ ̜̜̓̌  ̓̔ ́̎   ̊̆̌̅̆̑  
̜́̎̎̅́ ̜  ̍ ̙̌̆̑̅̆̎  ̌̅̆ ́̊̅́  ̇̏ ̜́̑ ̂̏̌ ́̎Ȣ 

˞̜̏̎̍̆̎ ́̓́̑ ̜̏̌́̑̅  ̎ ̨̑̆̒̓̆̌̆̑̎̅̆ ),-1ɼ ̍ ̨̨̙̌̆̑̎  
̇̏ ̜́̑̌́̔ ̇ ̐́̌́̎̔  ̋ ̨̨̨̨̑̎̒̓̆̑̎  ̆̑̓̆ ̂́̊ ̜́̌̔̍̆̎ 
̇ ̎̆ ̨̊̆̌̅̆̑̅̆̄ ̨̖̏̑̉̏̎́̍̎̉̏̎̉̓̓  ̜̅́̍̔̍̆̎ ̋ ̨̨̑̎̒ 
̂̆̑̄̆̎Ȣ ),-1ɼ ̇ ̎̆ ),-φ  ̍ ̨̨̙̌̆̑̎  ˞-̨̑̆́̋̓̉̃̓ ̂̆̌̏̋̐̆̎  
́̂́̓̓́̒́ ̜̜̏̓̑̐ȟ ̜̜́̌̐̓  ̇́ ̅́̊̅́̎  ̋ ̐  ̍ ̙̌̆̑̅̆  

̇̏ ̜́̑  ̜̂̏̌̔ ̜̏̎   ̎ ̑̆̒̓̆ ́ ̜̈́̒̎̅́ ̇ ̜̐́̌́̎̔̅  
́̊ ̜̎ ̜̐̑̆̅̉̋̓̏̑ ̨̑̆̓̎̅̆ ̅ ̌̆̌̅̆̄̆̎ [27].   
˥́̌́ ̓̔ ́̎ ̜̂́̌́̌́̑̅   ̨̅̆̎   ̠̜̄̉̐̏̋̒̉̌   ̇́ ̅́̊ ́  
̙̅̔́̑  ̜̜̂̏̌́̓̎  ̙̜̂́̑́̍̈ ́ ̍ ̨̌̍Ȣ ˎ ̌ ̨̨̑̅̒̓  
̜̜́̔̑̌ ̜̎ȟ ̨̋́̓́̍̎̆̒̓̋ ̂́ ̜̜̌́̔̅  ̂̏̌̇́̔̅́ ̜̏̑̓́̌  
̇ ̊̋̆ ̇ ̨̨̊̆̒̎  ̈́ ̜̍̅́̌̔ ̅ ̨̨̑̆̇̆̒̎  ̠̜̐̏̒̓̄̉̐̏̋̒̉̌  
̜̂̏̌̇́̍̎ ̇́̒́̔ ̜̜̉̎̅  ̓̔ ̜̜̈́̅Ȣ ̑ ̓ ̨̑̌ ̜̌́̂̏̑́̓̏̑̌ 
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̈̆̑̓̓̆̔̌̆̑ ̍̉ ̙̜̜̇́̒̔́̌́̑̎  ̈́ ̜̍̅́̌̔ ̅̆ ̨̄̆̊̎̆̎ 
̜̓̏̌ ̓́̊ ̍ ̨̌̍̆̓ ̂̆̑̆ ̜̜́̌̍́̊̓̎̅ ̓́̎ȟ ̂̏̌̇́̍ ̇́̒́̔ 
̜̜̉̎̅  ̓̔ ̜̜̈́̅Ȣ ˞̜̏̎̅ ̓́̎ ̎ ̨̑̆̒̓̆̌̆̑̅   ̜̏̑̓́̌   

̇̊̋̆ ̇ ̨̨̊̆̒̎   ̨̜̈̍̆̓̎̆  ̠̜̎̆̊̑̏̉̍̍̔̎̏̌̏̄̉̌   ̨̅̒̐̆̎   
̂́ ́  ̂̆̑̔  ̨̨́̇̆̓̓̄  ̜̜̓̔̎̅́̊̅Ȣ   ˎ̜́̑̌   ̗̉̓̏̋̉̎̅̆̑  ̍̆̎  
̜̏̌́̑̅   ̗̜̑̆̆̐̓̏̑̌́̑  ̜̏̑̓́̌   ̇ ̊̋̆  ̇ ̨̨̊̆̒̎    
̙̜̇́̒̔́̌́̑̎̅́  ̇ ̎̆ ̎̆̊̑̏̎̅́̑̅́ ̜̓́̂̌ ́̎Ȣ 4.&ɻ ̇ ̎̆  
IL-1ɼ  ̍ ̨̨̙̌̆̑̎   ̇̏ ̜́̑̌́̔ ̇ ̐́̌́̎̔  ̨̨̑̅̒̓̆̑̎̆ ́̎́ 
̜̜́̓̒̓ ̆̍̆̒Ȣ ˞̜̏̎̍̆̎ ́̓́̑ ̙̠̉̆̍̉ ̨̋̆̈̎̅̆  

̨̉̎̓̆̑̌̆̊̋̉̎̅̆̑̅ ̨̄̉́̌̉̎̅ ̇ ̎̆ ̍́̋̑̏́̄̓́̑̕ ̋ ̐̓̆̐ ̂ ̨̌̐ 
̞̗̝̜̄̆̍́̓̏̎̆́̌̅̕ ̝̂́̑̆̑ ̨̨̨̨̙̓̋̈̄̓̄  ́̑ ̜́̒̎̅́  
̜́̎́̊̎́̌̍ ́  ̨̓̐  ̨̋̆̓̆̅ ɍσφɎȢ 

˗̨̆̊̂̑ ̈̆̑̓̓̆̔̌̆̑̅̆ ̜̜́̂̎̔̌   ̗̉̓̏̋̉̎̅̆̑ ),-1ɼ ̉ 4.&ɻ  
̈́ ̜̍̅́̌ ́̎ ̍̉  ̙̜̇́̒̔́̌́̑̎̅́  ̨̂̑̅̆̎  ̐́̊̅́  ̜̂̏̌̐ȟ  
̜̎̆̊̑̏̎̅́̑̅    ̨̐̑̏̄̑̆̒̒̉̃̓  ̓ ̑̅̆  ̈́ ̜̜̍̅́̌̔̎́  ̨̂̑̅̆̎ 
̨̂̑   ̒̆̑  ̨̙̆̓̔   ̍̆̅̉́̓̏̑̌́̑  ̜̂̏̌̐  ̜̜̓́̂̌́̅Ȣ ˗̨̆̊̂̑ 
̗̉̓̏̋̉̎̅̆̑  ̨̆̋  ̇́ ̜̓  ̜̈̍̆̓  ́̓ ̜́̑́̅Ȣ  ˬ ̎̉  ̨̂̑  
̍̆̈̆̓̓̆  ̇ ̊̋̆  ̙̜̜̇́̒̔́̌́̑̎  ̜́̐̏̐̓̏̈̎ ̜̜̇́̎̅́̎̅̑̐  
̎̆̍̆̒̆  ̂ ̒̆ ̨̅̆̓̔ ̍ ̨̍̋̎ ɍςωȟσπɎȢ ˞̜̏̎̍̆̎  ́̓́̑ 
̠̜̐̆̑̉̆̑̉̌̕   ̗̉̓̏̋̉̎̅̆̑ ̜̉̍̍̔̎̅  ̙̇́̒̔́̌́̑̅́̎ 
̙̜ ̜̐ ɉ̗̌̉̍̏̉̓̓̆̑̅̆̎̕ȟ ̗̍̏̎̏̉̓̓̆̑̅̆̎ȟ 
̍́̋̑̏́̄̓́̑̅́̎̕Ɋȟ  ̜́̂̎̔  ̨̋̆̈̎̅̆ ̜̏̑̓́̌   ̇ ̊̋̆ 
̇ ̨̨̊̆̒̎  ̠̜̉̈̉̏̌̏̄̉̌̕ ȟ  ̨̞̎̆̊̑̏̎̅̏̋̑̉̎̅̋ ̇ ̎̆  ̂́̒ ́  
̅́  ̗̠̜̑̆́̋̉̌́̑̎  ̜̜̇̌̅́̍̅́̓́̅Ȣ ˎ ̌  ̈  ̨̋̆̈̆̄̎̅̆  
̜̏̑̓́̌  ̇ ̊̋̆ ̇ ̨̨̊̆̒̎  ̜̉̍̍̔̎̅  ̇ ̨̊̆̎  ̨̨̨̇̆̑̄̌̋̓ ̇ ̎̆  
̜̇́̌̐  ̅̆ ̄̆̊̅̆ ̑̆̓̓̆̔̄̆  ̍ ̨̨̍̋̎̅̋  ̨̂̆̑̆̅Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ 
̘̐̆̑̉̆̑̉̆̒̋̉̆̕ ̗̜̉̓̏̋̉̎ ̜̟̠̃̒̃̏̂̏̇̅́̓̒ ̜̉̍̍̔̎̎̍̉ 
̋̌̆̓̋ ́̍̉ ɉ̗̌̉̍̏̉̓́̍̉̕ȟ ̗̍̏̎̏̉̓́̍̉ȟ ̍́̋̑̏́̄́̍̉̕Ɋ ̐̑̉ 
̃̏̒̐́̌̆̎̉̉ȟ ̠̒̓̉̍̔̌̉̑̔ ̜̒́̍̆ ̘̜̑́̈̌̉̎̆ 
̘̉̈̉̏̌̏̄̉̆̒̋̉̆̕ȟ ̞̜̎̆̊̑̏̎̅̏̋̑̉̎̎̆ ̉ ̜̉̎̆ ̗̑̆́̋̉̉ ˣ˚˞Ȣ 
ˏ ̟̒̃̏ ̘̝̏̆̑̆̅ȟ ˣ˚˞ ̑̆̄̔̌̉̑̔̆̓ ̟̉̍̍̔̎̎̔ ̒̉̒̓̆̍̔ ̎́ 
̝̌̏̋́̌̎̏̍ ̉ ̏̂̆̍̚ ̠̖̔̑̏̃̎ ̘̜̑́̈̌̉̎̍̉ ̠̐̔̓̍̉ ɍ36,37]. 
IL- 2  ̒́̐́̒ ̜̜̎  ̓ ̨̍̆̎̅̆̔ ̜̒́̐́̒̈ ̨̗̉̓̏̋̒̉̎̅̆̑̅  
̝̜̐̆̑̏̑̉̎́̌̅̕  ̨̨̇̆̓̌̔̎̆ ̨̋̆̌̆̅Ȣ  ˥́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̅̆̄ 
́ ̜̈́̒̎̅́  IL- ς  ̇̏ ̜́̑̌́̔   ̨̌̒̈ ̨̑̆̈̉̎̒̓̆̓̓̆̑̅  
̜̜́̌̐̓́̒̔̎́ȟ ̇ ̐́̌́̎̔̌́̑ ́  ̜̒̆̐̓̉̋́̌  ̇́ ̅́̊  

̓ ̨̑̎̅̆  ̇́̔́̐  ̨̂̆̑̔̎̆  ̨̋̆̌̐ ̒̏ ̜́̅ [38,39]. 
IL-φ ̑  ̓ ̨̑̌  ̨̓̉̐̓̆̄ ̜̍̏̎̏̎̔̋̌̆́̑̌  ̗́̄̏̉̓̓̆̑̕ȟ 
̗̌̉̍̏̉̓̓̆̑̕  ̇ ̎̆  ̉̂̑̏̂̌́̒̓́̑̕ ̙̜ ̜́̑́̅Ȣ ˟ ̇ ̎̆ ˏ 
̨̗̌̉̍̏̉̓̓̆̑̅̕  ̨̨̂̆̌̒̆̎̅̆̎̅̑̐ȟ  ̞̄̆̍̏̐̏̈ȟ  ̇̆̅̆̌ ̜́̈́̌̕  
̂̆̌̏̋̓́̑  ̨̒̉̎̓̆̈̎̆ ̜̜́̓̒́̅Ȣ  ˛̜̎  ̍ ̨̙̌̆̑ ́ ̈́̅́ ̜ 
̇ ̨̊̆̌̋  ̜́̂̎̔ ̜̜̒̉̎̅̑̏̍̎  ́ ̜̜̍  ̍̆̎ ̜̜́̔̑̌ ̜̎́  
̜̜̓̈  ̂ ̜̜́̊̌́̎̒̓Ȣ  [40,41].  
-Ȣ6Ȣ :ÁÒÅÔÓËÙ  ɍτςɎ ̇ ̎̆ ̜̏̎   ̨̨̨̑̐̓̆̒̓̆̑̎   ̨̈̆̑̓̓̆̔̌̆̑̎̅̆  
IL-φ  ̨̆̋  ̇́ ̜̓  ̗̜̓̑́̎̒̐̌́̆̎̓́̑̌  ̓́̒̍́̌̅́̔  ̍ ̨̨̨̍̋̎̅̄   
̋ ̨̑̒̆̓̌̄̆̎Ȣ  ˍ̜̃̓̏̑̌́̑̅   ̍ ̨̨̌̍̅̆̔  ̜̙̂̏̊̎́   ̇ ̨̊̆̌̋  
̜̜́̂̎̔  ̂́̑  ̇ ̨̋̓  ̊̆̌̅̆̑ ̜̑ ̜̎̅́  ̐̏̌̉̍ ̨̙̆̌ 

̈́ ̜̍̅́̌̔ȟ ̙̋̆  ̓ ̨̒̋  ̓́̒̓́̔ȟ  ̔́ ̜̜̓̎́̎  ̆̑̓̆  ̓̔̔ ́  ),-ρ ̉ 

TNFɻ  ̨̓̋̆̌̆̊  ̒̆̑  ̆̓̆  ́̌̍́̒́  ̅́ ɉ̏̌́̑  ̗̜̐̌́̆̎̓́̑̌  
̨̋̆̅̆̑̄̅̆̎  ̓̆  ̜́̌̍́̊̅Ɋ  ),-φ  ̗̐̌́̆̎̓́  ́̑ ̜̜̌  ̨̓̔̎  
̜̜̇́̎̅́̎̅̑́̅Ȣ   
ː̠̜̉̐̏̋̒̉̌  ̇́ ̅́̊̅́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑  ́ ̜̈́̒̎̅́ [43,44]  
IL-φ   ̍ ̨̙̌̆̑  ̇̏ ́̑̌́̔  ̜̒́̌̅́̑  ̎ ̑̆̒̓̆  ́ ̜̜̈́̒̎   ̋ ̐ 
̍ ̙̌̆̑̅̆  ̨́̎̓̉̄̆̎̅̋  ̇ ̋̓̆̍̆̄̆  ̜̋̏̍̐̆̎̒́̓̏̑̌  ̓ ̑̅̆  
̇́̔́̐  ̨̂̆̑̔  ̅̆̐  ̂́ ̜́̌́̎́̅Ȣ  
TNF-ɻ - ̞̎̅̏̓̏̋̒̉̎̄̆  ́̅́̍  ́ ̜̜̈́̒̎  ̇́̔́̐  ̨̑̆̓̎̅̆ 
́̊̓́̑ ́̎  ̨̨̎̆̄̈̄  ̍̆̅̉́̓̏̑Ȣ 4.&-ɻ ̞̝̜̎̅̏̓̆̌̉́̌̅ 

̙̇́̒̔́̌́̑ ̍̆̎  ̨̗̌̆̊̋̏̉̓̓̆̑̅  ̜̜̇́̎̅́̎̅̑̐ȟ ̞̎̅̏̓̆̌̉̊ 
̨̨̨̨̙̓̋̈̄̓̄̎  ̇̏ ̜́̑̌́̓̐ȟ  ̨̗́̄̏̉̓̓̆̑̅̕   
̗̜̉̓̏̓̏̋̒̉̋́̌ ̜̎  ̇ ̎̆  ̨̗̌̆̊̋̏̉̓̓̆̑̅   ̨́̅̄̆̈̉̃̓  
̨̨́̂̌̆̓̎  ̜̜́̑̓̓̑́̅Ȣ  4.&-ɻ  ̨̗̌̆̊̋̏̉̓̓̆̑̅   ̜́̂̎̔  

́̊̍́ ̜̎́  ̗̠̜̍̉̄̑́̉̒̎  ̜̜̇̌̅́̍̅́̓̐ȟ ̠̗̠̜̅̆̄̑́̎̔̌̉̒̎́  
̨̋̆̌̆̅Ȣ  ˟̨̨̎̅̋  ̈́ ̜̍̅́̌̔̌́̑ ́ ̜̇́̔́̐̓ [45]. TNF-ɻ  
̜̜̜̑̌̍̅ ̇́ ̜̎́̎  IL-ρħ ̙̈̄̆̆  ̂̏̌ ̜́̎̍̆̎ȟ  

̠̜̂̉̏̌̏̄̉̌  ̨́̒̉̆̓ ̇́ ̜̎́̎  ̓̆ ̇́ ̜̎Ȣ ˒̄̆̑  ̇ ̨̋̓  ̊̆̌  
́ ̜̈́̒̎̅́ 4.&-ɻ ̍ ̨̙̌̆̑ ̇̏ ̜́̑ ̜̂̏̌́̓̎ ̂̏̌̒́ ̏̌ 
̇ ̨̨̨̋̓̌̋̓   ̔́ ̜̜̓̎́̎ ̆̑̓̆  ̨̨̈̌̔̎̆  ̇ ̎̆ ̜̑ ̜̓   

̑̒́ ̨̨̙ ̜̜̅́̍̔̎  ̂ ̜̜̜̈̌̒̓́̑̎́   ̨̋̆̌̆̅ [45]. 
ˠ́ ̜̜̓̎́̎ ̆̑̓̆ ̓̔̔ ̨̋̆̈̎̅̆ 4.&-ɻ  ̋ ̐̓̆̄̆̎ ̇́ ̅́̊̅́ ̙́̌́ 
̓̔ ́̎  ̎ ̨̑̆̒̓̆̎  ̈ ̨̑̎̅̆ ̜́̎ ̓́̌ ́̎Ȣ ˓̜́̒́̎̅ ̋̐̆ ̜̜̓̎̒ 
́̌̔  ̨̋̆̈̎̅̆ ̜̑̆̒̐̉̑́̓̏̑̌  ̅̉̒̒̓̑̆̒̒  ̜̜̒̉̎̅̑̏̍̎   
̜̅́̍̔̎́  4.&-ɻ  ̜̜́̓̒  ̂́̑ ̨̨̆̋̆̎̅̄̎  ̨̋̆̊̂̑  ̈̆̑̓̓̆̔̌̆̑ 
̎ ̨̓̉̇̆̌̆̑  ́̊ ́ ̜̓́̊̅ [36,45]. ˚ ̨̑̆̒̓̆̌̆̑̅   ̜̉̍̍̔̎̅  
̇ ̨̨̊̆̒̎   ̇́ ̜̅́̊̎ ̋ ̨̑̒̆̓̆̓̎ ̨̨̎̆̄̈̄ ̋ ̨̨̙̑̒̆̓̋̓̆̑̅  ̨̨̂̑ȟ 
̨̨̋̎̅̋ ̜́̎̎̅́ ̜  ̗̍̏̎̏̉̓̓̆̑  ̍ ̨̨̙̌̆̑̎  ̅̆ ̨̄̆̊  ̜̂̏̌̐  
̜̒́̎́̌́̅Ȣ  
˥́̌́ ̓̔ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ̇ ̜̐́̌ ̜̜́̔̑̔̌́̑̎  
̨̐́̓̏̄̆̎̆̈̎̅̆ȟ ̜̋̌̉̎̉̋́̌  ́ ̜̜̍̎̅́ ̇ ̎̆  ̒̏ ̜  
̎ ̨̓̉̇̆̌̆̑̎̅̆ ̜̉̍̍̔̎̅ ̇ ̨̊̆̎  ̍́ ̜̜̈ ̈̏̑Ȣ ˕̜̍̍̔̎̅ 
̇ ̨̊̆̎  ̨̨̎̆̄̈̄ ́ ̜̐́̑́̓̓  ̋ ̨̨̨̙̑̒̆̓̋̓̆̑̎  ̨̨̂̑̎̆  
̨̗̉̓̏̋̉̎̅̆̑̅  ̂ ̨̨̌̎̔ ̜̇́̓́̅Ȣ ˣ̉̓̏̋̉̎̅̆̑ - ́ ̈́ 
̇ ̨̨̊̆̌̆̑̎  ̈́̑́ ̜̜̂́̊̌́̎̒̎́̎  ̖́̂́̑̅́̑  ̨̆̓̆̅ [46,47].     
̜̜̒̎̒̓́̑Ȣ ˥́̌́ ̓̔ ́̎  ̎ ̑̆̒̓̆̌̆̑  ̜́̑́̒̎̅́  ̨̨̨̜̙̇́̓̑̌̋ 

̇ ̜̐́̌́̎̔̌́̑̅  ̜̇̌ ̒́̎́̐ ̨̨̒̔̎  ́̑ ̜́̒̎̅́ ̜̏̎ ̂̏̌̇́̔ 
̇ ̎̆  ̂ ̌  ̠̜̐́̓̏̌̏̄̉̎   ̜̅̉́̄̎̏̒̓̉̋́̒̎  ̨̨̇̆̓̌̅̑̔ ̜̏̒  
̗̉̓̏̋̉̎̅̆̑ ̨̨̎̆̄̈̎̅̆ ̎́ ̜̓  ̜̅̉́̄̎̏̒̓̉̋́̌   ̨̍́̑̋̆̑̌̆̑̅ 
̓́̂̔ ̨̈̆̋̓ ̂̏̌̍́ Ȣ ̜́̂̎̔ ̨̗̉̓̏̋̉̎̅̆̑   ̜̏̎   ̨̨̙̎̅̆ IL-1, 
IL-2, IL-φ  ̇ ̎̆  4.&ɻ  ̇ ̏ ̜́̑ ̜̅̉́̄̎̏̒̓̉̋́̌  ́ ̐́̑́̓ ́  ̉̆Ȣ  
˞̜̏̎̅ ̓́̎ ̑  ̓ ̨̑̌ ̜̜́̂̎̔̌   ̜̍̆̅̉́̓̏̑̌́̑̎  
̓ ̨̇̑̂̉̆̄̆  ̋̆ ̨̎̆̎  ̨̆̎̄̈̔  ̜̏̎   ̎ ̑̆̒̓̆̌̆̑  ́ ̜̈́̒̎̅́ ̜  
̜́̂̎̔  ̨̨̨̑̅̒̓̆̑̎  ́ ̜̜̍  ̍̆̎  ̜̜́̔̑̌ ̜̎  ̂̏̌̇́̔̅́  ̈̏̑  

̍ ̨̨̍̋̎̅̋̓̆̑  ̨̂̆̑̆̑  ̒ ̨̈̒̈Ȣ  ˚ ̑̆̒̓̆̌̆̑ ̜́̎̎̅́  
̗̉̓̏̋̉̎̅̆̑  ̍ ̨̨̙̌̆̑̎   ̜́̔̓ ̜̔̌́̑̎ ́̑́̊ ̜̜̏̓̑̐ȟ  
̝̜̐̆̑̉̎́̓́̌̅  ́̔̑̔̌́̑  ̜̜̅́̍̔̎   ̨̂̑̅̆̎ ɀ ̨̂̑  
̜̐̑̆̅̉̋̓̏̑̌́̑  ̨̑̆̓̎̅̆  ̜́̑́̒̓̑̔ ́  ̍ ̨̨̍̋̎̅̋̓̆̑ ̈̏̑Ȣ  
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˝̟̆̈̍̆: ˛̂̈̏̑ ̒̏̅̆̑̇̉̓ ̜̒̏̃̑̆̍̆̎̎̆ ̠̒̃̆̅̆̎̉ ̏ ̑̏̌̉ ̗̉̓̏̋̉̎̏̃ ̃ ̐́̓̏̄̆̎̆̈̆ ̗̉̎̆̋̉̊̕ ̒ ̗́̋̆̎̓̏̍ ̎́ ̘̐̑́̋̓̉̆̒̋̏̆ 
̝̉̒̐̏̌̈̏̃́̎̉̆ ̐́̑́̍̆̓̑̏̃ ̗̉̓̏̋̉̎̏̃̏̄̏ ̒̓́̓̔̒́ ̃ ̐̑̏̄̎̏̈̆ ̘̠̓̆̆̎̉ ̗̉̎̆̋̉̉̕ ̉ ̏̂̏̒̎̏̃́̎̉̉ ̓́̋̓̉̋̉ ̓̆̑́̐̉̉ ̃ ̎̆̏̎́̓̏̌̏̄̉̉. 
˝̠́̒̒̍́̓̑̉̃́̆̓̒ ̝̉̎̏̑̍́̓̉̃̎̏̒̓̕ ̝̜̖̏̓̅̆̌̎ ̗̉̓̏̋̉̎̏̃ ̃̑̏̇̅̆̎̎̏̄̏ ̉ ̐̑̉̏̂̑̆̓̆̎̎̏̄̏ ̉̍̍̔̎̉̓̆̓́ ̃ ̒̌̆̇̆̎̉̉ ̈́ ̖̏̅̏̍ 
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IMMUNOLOGICAL ASPECTS OF PERINATAL PATHOLOGY IN PREMATURE INFANTS  

 
Resume: The review contains modern data on the role of cytokines in the pathogenesis of infections with emphasis on practical use of the 
cytokine status parameters in the prediction of the course of infection and justification of tactics of therapy in neonatology. We consider the 
importance of the content of the individual cytokines innate and adaptive immunity in tracking the progress of infections of various 
etiologies. Using molecular biological methods in neonatal immunology makes possible to study the pathogenetic mechanisms of diseases of 
the neonatal period. On the basis of the data presented the necessity of a new approach in the field of perinatal study of immunology. 
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˞˝ˍˏ˚˕˟˒˘˩˚˨˒ ˟ ˛˜˛ː˝ˍˡ˛-ˍ˚ˍ˟˛˙˕ˤ˒˞˗˕˒ ˛˞˛ˎ˒˚˚˛˞˟˕ 
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̒ ̜̃̑́̇̆̎̎̏̊ ̗̝̍̏̑̏̔̎̋̉̏̎́̌̎̏̊̕̕ ̝̟̎̆̈̑̆̌̏̒̓ ̖̃̒̆ 
̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ȟ ̙̜̎̆̒̏̃̆̑̆̎̎̍̉ ̖̍̆́̎̉̈̍́̍̉ ̗́̅́̐̓́̉̉ 
̃ ̝̙̅́̌̎̆̊̆̍ ̠̟̒̏̒̓́̃̌̓ ̄̑̔̐̐̔ ̜̃̒̏̋̏̄̏ ̑̉̒̋́ ̐̏ 
̟̃̏̈̎̉̋̎̏̃̆̎̉ ̔ ̖̎̉ ̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ ̙̎́̑̔̆̎̉̊ȟ 
̝̉̎̓̆̌̌̆̋̓̔́̌̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ ̉̎̃́̌̉̅̎̏̒̓̉ ̃ 
̘̜̑́̈̌̉̎̆ ̜̃̏̈̑́̒̓̎̆ ̜̐̆̑̉̏̅ɍρɎȢ ˗ ̘́̎́̌̏̄̉̎̏̍̔  ̜̃̃̏̅̔ 
̓́̋̇̆ ̙̐̑̉̌̉ ̜́̃̓̏̑ Bell E.FȢ ̉ Zumbach D.KȢɉςπρπɊ ̒̏̂̑́̃ 
̜̅́̎̎̆ ̒ ρωσφ ̐̏ ςπρπ̄̄Ȣ ̐̏ ̃̒̆̍̔ ̍̉̑̔Ȣ ˔́ χτ ̄̏̅́ ̜̂̌̏ 
̈́̉̋̒̉̑̏̃́̎̏̕ ̃̒̆̄̏ρρπ ̘̒̌̔́̆̃ ̜̠̃̇̉̃́̎̉ ̅̆̓̆̊ ̒ ̍́̒̒̏̊ 
̏̓ ςφπ ̅̏ σωχ ̄̑́̍̍ ̉ ̒̑̏̋̏̍ ̗̄̆̒̓́̉̉ ̏̓ ςρ ̅̏ στ 
̝̎̆̅̆̌ɍςɎȢ ˜̜̏̅̓̏̇̉̃ȟ ̍̏̇̆̍ ̝̒̋́̈́̓ȟ ̘̓̏ ̠̅́̎̎́ ̓̆̍́ 
̘̝̏̆̎ ̝́̋̓̔́̌̎́ ̉ ̝̙̅́̌̎̆̊̆̆  ̉̒̒̌̆̅̏̃́̎̉̆ 
̗̝̍̏̑̏̔̎̋̉̏̎́̌̎̏̄̏̕̕ ̠̠̒̏̒̓̏̎̉ ̘̜̖̑́̈̌̉̎ ̏̑̄́̎̏̃ ̉ 
̒̉̒̓̆̍ȟ ̃ ̓̏̍ ̘̉̒̌̆  ̉ ̄̆̐́̓̏̂̉̌̉́̑̎̏̊ ̜̒̉̒̓̆̍ȟ ̐̑̉ 
̞̝̋̒̓̑̆̍́̌̎̏ ̎̉̈̋̏̊ ̍́̒̒̆ ̓̆̌́ ̠̐̑̆̅̒̓́̃̌̆̓ ̝̙̂̏̌̏̊ 
̉̎̓̆̑̆̒ ̃ ̎̆̏̎́̓̏̌̏̄̉̉Ȣ   

ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉. 
˕̘̝̈̔̉̓ ̝̜̒̑́̃̎̉̓̆̌̎̆ ̏̒̏̂̆̎̎̏̒̓̉ ̃̎̆̏̑̄́̎̎̏̄̏ ̏̓̅̆̌́ 
̄̆̐́̓̏̂̉̌̉́̑̎̏̊ ̜̒̉̒̓̆̍ ̔ ̐̌̏̅̏̃ ̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ 
̘̋̑̉̓̉̆̒̋̏̊ ̍́̒̒̏̊ ̓̆̌́Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉. 
ˎ̜̌̏ ̐̑̏̃̆̅̆̎̏ ̘̍̏̑̏̌̏̄̉̆̒̋̏̆̕ȟ ̓̏̐̏̄̑́̏̕-
̘́̎́̓̏̍̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆  υψ ̐̌̏̅̏̃ ̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ 
̍́̒̒̏̊ ̓̆̌́ ̏̓ τςχ ̅̏ ρυππ̄Ȣȟ ̉ ̅̌̉̎̏̊ ̓̆̌́ ςυ ̒̍ ̉ ̂̏̌̆̆ 
̐̑̉ ̒̑̏̋̆ ̂̆̑̆̍̆̎̎̏̒̓̉ ςς-συ ̝̎̆̅̆̌Ȣ 
˟̏̐̏̄̑́̏̕-̘́̎́̓̏̍̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ ̘̐̆̆̎̉ȟ 
̘̇̆̌̎̏̄̏ ̜̠̐̔̈̑  ̔ ̐̌̏̅̏̃ ̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ ̘̝̏̆̎ 
̎̉̈̋̏̊ ̉ ̒ ̞̝̋̒̓̑̆̍́̌̎̏ ̎̉̈̋̏̊ ̍́̒̒̏̊ ̓̆̌́Ȣ   
ˏ ̉̒̒̌̆̅̏̃́̎̉̉ ̜̂̌̉ ̘̜̉̈̔̆̎ ̜̑́̈̍̆̑ ̘̐̆̆̎̉ ̐̌̏̅̏̃ 
́̎̓̆̎ ̝́̓́̌̎̏ ̙̖̐̏̄̉̂̉ȟ  ̝̉̎̓̑́̎́̓́̌̎̏ ̙̖̐̏̄̉̂̉ ̉ 
̙̖̇̉̃̉ȟ ̎̆ ̈́̃̉̒̉̍̏ ̏̓ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̇̉̈̎̉ ̃ 
̆̅̉̎̏̊ ̄̑̔̐̐Ȣ  
˜̘̝̆̆̎ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̈́̎̉̍́̌́ ̎̆ ̝̓̏̌̋̏ ̐̑́̃̏̆ȟ ̎̏ ̉ 
̌̆̃̏̆ ̝̐̏̅̑̆̂̆̑̆ ̉ ̘̟̎́̅̑̆̃̎̔ ̝̏̂̌́̒̓ȟ ̓́̋̉̍ ̏̂̑́̈̏̍ȟ 
̠̈́̐̏̌̎̌́ ςȾσ-ρȾς ̛̏̂̆̍́ ̟̙̂̑̎̏̊ ̐̏̌̏̒̓̉ ɉ̑̉̒̔̎̏̋ ρɊȢ 

 



 
 

168 

 
˝̉̒̔̎̏̋ ρ 

 
ˏ̒̌̆̅̒̓̃̉̆ ̎̆̈̑̆̌̏̒̓̉ ̏̑̄́̎́ ̎́ ̖̑́̎̎̉ ̖̒̑̏̋́ 
̃̎̔̓̑̉̔̓̑̏̂̎̏̄̏ ̠̑́̈̃̉̓̉ ̝̏̓̍̆̓̉̓ ̠̃̅́̃̌̆̎̉ ̏̓ 
̖̂̌̉̈̌̆̇́̉̚ ̏̑̄́̎̏̃ ̎̆ ̠̝̐̑̆̅̒̓́̃̌̌̏̒ ̜̃̏̈̍̏̇̎̍Ȣ ˚́ 
̗̝̃̉̒̆̑́̌̎̏̊ ̖̐̏̃̆̑̎̏̒̓̉ ̘̐̆̆̎̉ ̜̂̌̉ ̒̌́̂̏ ̜̜̃̑́̇̆̎  

̘̜̇̆̌̔̅̏̎̆ȟ ̗̜̅̃̆̎́̅́̓̉̐̆̑̒̓̎̆ȟ ̙̘̜̋̉̆̎̆ȟ ̘̘̜̐̏̆̎̆ȟ 
̘̘̜̎́̅̐̏̆̎̉̋̏̃̆ ̠̃̅́̃̌̆̎̉Ȣ ˚́ ̗̝̃̉̒̆̑́̌̎̏̊ ̖̐̏̃̆̑̎̏̒̓̉ 
̏̑̄́̎́ ̖̙̏̑̏̏ ̜̃̑́̇̆̎́ ̠̐̑́̃́ ̝̠̒́̄̉̓́̌̎́ ̂̏̑̏̈̅́ 
ɉ̑̉̒̔̎̏̋ ςɊȢ 

 

 
˝̉̒̔̎̏̋ ς 

 
˚́ ̖̑́̎̎̉ ̖̒̑̏̋́ ̗̄̆̒̓́̉̉  ςς-ςχ ̘̝̐̆̆̎ ̐̌̏̅̏̃ ̉ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ ̃ ̘̏̓̌̉̉̆ ̏̓ ̘̐̆̆̎̉ ̙̅̏̎̏̆̎̎̏̄̏ ̐̌̏̅́  
̉̍̆̌́ ̝̟̎̆̐̑́̃̉̌̎̔ ̏̑̍̔̕Ȣ ˡ̏̑̍́ ̘̐̆̆̎̉ ̠̐̑̉̂̌̆̇̏̎̎́ ̋ 

̘̐̆̆̎̉ ̃̈̑̏̒̌̏̄̏ ̘̆̌̏̃̆̋́ ̘̝̃̒̓̑̆́̌̏̒ ̙̝̌̉ ̃  ̘̜̖̆̅̉̎̉̎ 
̘̠̖̒̌̔́ ɉ̑̉̒̔̎̏̋ σɊȢ 

  

 
˝̉̒̔̎̏̋ σ 

 
˚́ ̖̑́̎̎̉  ̖̒̑̏̋́ ̗̄̆̒̓́̉̉ ̃ ψπϷ ̘̠̖̒̌̔́ ̎́̍ ̘̠̃̒̓̑̆́̌̒ 
̜̜̈́̋̑̓̊ ̓̉̐ ̃̏̑̏̓ ̘̐̆̆̎̉Ȣ ˑ̠̌ ̅̏̒̓̔̐́ ̋ ̃̏̑̏̓́̍ ̘̐̆̆̎̉ȟ 

̎́̍̉ ̜̂̌́ ̏̓̒̆̐́̑̏̃́̎́ ̠̒̃̈̋́ȟ ̉ ̅̏̌̉ ̜̂̌̉ ̜̑́̈̃̆̅̆̎ ̃ 
̜̑́̈̎̆ ̜̒̓̏̑̏̎ ɉ̑̉̒̔̎̏̋ τɊȢ 

 



 
 

169 

 
˝̉̒̔̎̏̋ τ 

 
˚́ ̖̑́̎̎̉ ̖̒̑̏̋́ ̗̄̆̒̓́̉̉ ̘̜̇̆̌̎̊ ̜̝̐̔̈̑ ̃ ̝̙̂̏̌̉̎̒̓̃̆ 
̘̒̌̔́̆̃ ̜̂̌ ̝̟̐̏̌̎̏̒̓ ̜̐̏̋̑̓ȟ ̜̒̋̑̓ ̘̝̟̐̆̆̎Ȣ ˏ 

̘̜̖̆̅̉̎̉̎ ̘̠̖̒̌̔́ ̒̓̆̎̋́ ̘̇̆̌̎̏̄̏ ̜̠̐̔̈̑ ̜̂̌́ ̘̝̏̆̎ 
̓̏̎̋̏̊ ̉ ̖̙̏̑̏̏ ̘̐̑̏̒̃̆̉̃́̆̍̏̊ ɉ̑̉̒̔̎̏̋ υɊȢ 

 

 
˝̉̒̔̎̏̋ υ 

 
ˑ̌̉̎́ ̘̇̆̌̎̏̄̏ ̜̠̐̔̈̑ ̑́̃̎́ ρρ-ρσ ̍̍Ȣ ˥̉̑̉̎́ τ-υ̍̍Ȣ ˏ 
̙̎́̆̍ ̉̒̒̌̆̅̏̃́̎̉̊ ̙̝̌̉ ̃ ̏̅̎̏̍  

̘̒̌̔́̆ ̘̜̇̆̌̎̊ ̜̝̐̔̈̑ ̃ ̅̌̉̎̆ ̅̏̒̓̉̄́̌ υπ ̍̍ ɉ̑̉̒̔̎̏̋ φɊȢ 

 

 
˝̉̒̔̎̏̋ φ 

 
˘̏̇̆ ̜̠̐̔̈̑ ̓́̋̇̆ ̜̂̌̏ ̘̑́̈̌̉̎̏̊ ̜̄̌̔̂̉̎Ȣ ˜̑̉ ̝̙̂̏̌̏̊ 
̄̌̔̂̉̎̆ ɉ̅̏ ρπ ̍̍Ɋ ̠̋̑́ ̌̏̇̆ ̉̍̆̌̉ ̘̆̓̋̉̆ ̗̜̄̑́̎̉ ̉ 
̐̌̏̓̎̏ ̖̜̏̃́̓̃́̌̉ ̜̝̐̔̈̑ ̒ σ-̖ ̒̓̏̑̏̎ȟ ̠̠̎̉̇̎ 

̝̐̏̌̔̏̋̑̔̇̎̏̒̓ ̜̠̐̔̈̑ ̆̅̃́  ̜̃̒̓̔̐́̌́ ̎́̅ ̖̝̟̐̏̃̆̑̎̏̒̓ 
̘̐̆̆̎̉Ȣ ˜̑̉ ̝̙̎̆̂̏̌̏̊ ̄̌̔̂̉̎̆ ̠̋̑́ ̌̏̇̆ ̜̂̌̉ ̐̏̌̏̄̉̆ȟ 
̖̜̏̃́̓̃́̌̉ ̜̝̐̔̈̑ ̙̝̌̉ ̘̘́̒̓̉̎̏ ɉ̑̉̒̔̎̏̋ χɊȢ  

 



 
 

170 

 
˝̉̒̔̎̏̋ χ 

 
ˡ̏̑̍́ ̘̇̆̌̎̏̄̏ ̜̠̐̔̈̑ ̜̂̌́ ̑́̈̎̏̏̂̑́̈̎̏̊Ȣ ˚́̉̂̏̌̆̆ 
̘́̒̓̏ ̘̝̃̒̓̑̆́̌̉̒ ̗̘̠̉̌̉̎̅̑̉̆̒̋́ ̉̌̉ ̙̠̄̑̔̆̃̉̅̎́Ȣ ˘̙̝̉ 
̃ ̏̅̎̏̍ ̘̒̌̔́̆ ̎́̍ ̝̃̒̓̑̆̓̉̌́̒ S-̠̏̂̑́̈̎́ ̏̑̍́̕Ȣ ˜̑̉ 
̗̘̉̌̉̎̅̑̉̆̒̋̏̊ ̉ ̃̆̑̆̓̆̎̏̏̂̑́̈̎̏̊ ̏̑̍̆̕ ̃ ̒̃̏̆̊ 
̘̝̎́́̌̎̏̊ ̘́̒̓̉ ̐̑̏̓̏̋ ̏̂̑́̈̏̃́̌ ̉̈̄̉̂ȟ ̃ ̏̑̍̆̕ ̜̠̐̔̈̑ 

ɉ̋́̑̍́̎Ɋ ̃ ̏̂̌́̒̓̉ ̙̆̊̋̉Ȣ ˑ̌̉̎́ ̞̓̏̄̏ ̜̠̘̠̃̐̉̃́̎̉ 
̝̋̏̌̆̂́̌́̒ ̏ ς-σ ̅̏ υ ̍̍Ȣ ˏ ̜̖̎̆̋̏̓̏̑ ̘̠̖̒̌̔́ ̐̑̏̓̏̋ ̃ 
̘̝̎́́̌̎̏̊ ̒̃̏̆̊ ̘́̒̓̉ ̎̆ ̏̂̑́̈̏̃́̌ ̉̈̄̉̂́ȟ ̉ ̒̑́̈̔ 
̖̐̆̑̆̏̅̉̌ ̃ ̏̂̉̊̚ ̘̘̜̐̆̆̎̏̎̊ ̐̑̏̓̏̋ ɉ̑̉̒̔̎̏̋ ψɊȢ 

 

 
˝̉̒̔̎̏̋ ψ 

 
˚́ ̖̑́̎̎̉ ̖̒̑̏̋́ ̗̄̆̒̓́̉̉ ɉςς-ςχ ̠̖̎̆̅̆̌Ɋ ̘̘̜̃̎̆̐̆̆̎̏̎̆ 
̘̜̇̆̌̎̆ ̐̑̏̓̏̋̉ ̉̍̆̌̉ ̝̐̑́̃̉̌̎̏̆ ̒̓̑̏̆̎̉̆ ̉ ̠̒̏̒̓̏̌̉ ̉̈ 
̘̘̜̖̐̆̆̎̏̎ ɉ̜̐̑́̃̊ ̉ ̜̌̆̃̊Ɋȟ ̒̏̂̒̓̃̆̎̎̏̄̏ ̜̐̔̈̑̎̏̄̏ ̉ 

̏̂̆̄̏̚ ̘̇̆̌̎̏̄̏ ̐̑̏̓̏̋́Ȣ ˙̆̒̓̏ ̠̠̒̌̉̎̉ ̜̐̔̈̑̎̏̄̏ 
̐̑̏̓̏̋́ ̒ ̏̂̉̍̚ ̘̜̇̆̌̎̍ ̃ ψπϷ ̘̒̌̔́̆̃ ̖̐̑̏̉̒̏̅̉̌̏ ̐̏̅ 
̜̏̒̓̑̍ ̔̄̌̏̍ ɉ̑̉̒̔̎̏̋ ωɊȢ 

 

 
˝̉̒̔̎̏̋ ω 

 
˜̘̘̜̆̆̎̏̎̆ ̓̑̉ ̜̃̆̎ ɉ̠̐̑́̃́ȟ ̠̌̆̃́ ̉ ̠̒̑̆̅̉̎̎́Ɋ ̜̂̌̉ 
̎́̉̂̏̌̆̆ ̠̜̐̏̒̓̏̎̎̍̉Ȣ ˛̎̉ ̖̝́̑́̋̓̆̑̉̈̏̃́̌̉̒  ̅̌̉̎̏̊ ɉρ-
σ ̍̍Ɋȟ ̉ ̅̉́̍̆̓̑̏̍ ɉς-υ ̍̍ɊȢ ˗̠́̇̅́ ̃̆̎́ ̋̑̏̃̏̒̎́̂̇́̌́ 

̟̏̅̎̏̉̍̆̎̎̔ ̝̟̋́̃́̌̎̔ ̟̅̏̌ ̘̐̆̆̎̉ȟ ̉ ̃̐́̅́̌́ ̃ ̟̎̉̇̎̔ 
̟̐̏̌̔ ̃̆̎̔ ɉ̑̉̒̔̎̏̋ ρπɊȢ  

 



 
 

171 

 
˝̉̒̔̎̏̋ ρπ 

 
˔̟̘́̋̌̆̎̉̆. 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̘̜̐̏̌̔̆̎̎̆  ̓̏̐̏̄̑́̏̕-̘́̎́̓̏̍̉̆̒̋̉̆ 
̏̒̏̂̆̎̎̏̒̓̉ ̃̎̆̏̑̄́̎̎̏̄̏ ̏̓̅̆̌́ ̄̆̐́̓̏̂̉̌̉́̑̎̏̊ 
̜̒̉̒̓̆̍ ̔ ̐̌̏̅̏̃ ̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ ̘̋̑̉̓̉̆̒̋̏̊ ̍́̒̒̏̊ 
̓̆̌́ ̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌̉ ̏ ̒̏̏̓̃̆̓̒̓̃̉̉ ̑́̈̍̆̑̏̃  ̘̐̆̆̎̉ 

̗̄̆̒̓́̉̏̎̎̏̍̔ ̒̑̏̋̔Ȣ ˙̆̇̅̔ ̍́̒̒̏̊ ̘̐̆̆̎̉ ̉ ̑́̈̍̆̑́̍̉ 
̘̇̆̌̎̏̄̏ ̜̠̐̔̈̑ ̝̈́̃̉̒̉̍̏̒̓ ̎̆ ̔̒̓́̎̏̃̌̆̎́Ȣ  ˗̏̑̏̓̋̉̊ 
̜̝̐̔̈̑ ̍̏̇̆̓ ̘̝̠̒̏̆̓́̓̒ ̒ ̝̏̓̎̏̒̉̓̆̌̎̏ ̝̙̂̏̌̏̊ ̘̝̟̐̆̆̎ȟ 
̉ ̎́̏̂̏̑̏̓ ̝̙̂̏̌̏̊ ̘̜̇̆̌̎̊ ̜̝̐̔̈̑ ̍̏̇̆̓ ̘̝̠̃̒̓̑̆́̓̒ ̒ 
̝̍́̌̆̎̋̏̊ ̘̝̟̐̆̆̎Ȣ  
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ˍȢˍȢ ̞ ˑ˝˕˞˛ˏ, ̱ ȢˑȢ ̱ ˠ˒˞ˢˍ˚˛ˏˍ 
˒  ˟ ˙˒˚ː˴ ˞ˍ˘˙ˍ ˟˨ ˝  ̱̃ ˒˚ ˓ˍ ˍ ˟ˠ ˍ˚ ˎˍ˘ˍ˘ˍ˝ˑ˨  ː˒˜ˍ˟˛ˎ˕˘˕ˍ˝˘˨ ˓ ˖˒˞˴˚˴   

˟˛˜˛ː˝ˍˡ˛-ˍ˚ˍ˟˛˙˕ˬ˘˨  ˞ˍ˘˨˞˟˨˝˙ˍ˘˨ ˒˝˒˗˥˒˘˴˗˟˒˝˴ 
 
˟ ̨̊̎ȡ ˓ ̨̨̋̓̌̋ ̨̨̋̆̈̎̅̆̄ ςς-συ ́̐̓́ ̜́̑́̌ ̜̎̅́ ̜ȟ ̒́̌̍́ ̜ τςχ ̅̆̎ ρυππ ̄ ́ ̨̨̅̆̊̎̄  ̇ ̎̆ ̅̆̎̆ ̜̜̈̎̅ ̜  ςυ ̒̍ ̂́̒̓́̌ ́̎ȟ ̜̑  
̐̆̎ ̎ ̨̑̆̒̓̆̌̆̑̅  ́ ̈́̅́̎ ̜̓̒ ̜̄̆̐́̓̏̂̉̌̉́̑̌  ̨̇̔̊̆̒ ̨̈̆̑̓̓̆̌̅Ȣ ˎ̜́̑̌  ̈̆̑̓̓̆̌̄̆̎ ̗̠̜̒̆̋̉̌  ̇́ ̜̅́̊̌́̑̅  ̜̒́̎  υψȢ ˎ̜́̔̑ 
̗̠̜̄̆̒̓́̉̎  ̆̑̓̆ ̨̨̍̆̑̈̍̎̅̆ ɉςς-ςσ ́̐̓́Ɋ ̑̒́  ̜̜̜̔̒̎  ςȾσ-ρȾς ̋ ̨̌̆̍̎ ̜́̌́̅Ȣ ˗ ̨̂̎̆̒̆ ̜̂́̔̑ ̨̨̨̙̐̎ ̅ ̜̑̒ ̆̍̆̒ ̎̆̍̆̒̆ 
̙̂ ̜̙̜̑̓ ̋ ̨̆̈̅̆̒̆̅Ȣ ˎ̜́̔̑ ́ ̜̐́̒ ψπϷ ̜̇́̂  ̓ ̑̅̆ ̨̋̆̈̅̆̒̆̅Ȣ ˎ̜́̔̑ ̒́̌̍́ ̜ ̍̆̎ ̓ ̜̜́̂̎   ̜́̑́̒̎̅́ ̙̆ ́̎̅́̊ ̓ ̨̨̔̆̌̅̌̋ 

̜́̎ ̓́̌ ́̎ ̇̏ Ȣ ̜̒ ́ ̓ ̜́̂̍̆̎ ̌̋̆̎ ̜̂́̔̑ȟ ̜̈̎ ̓ ̜́̂̍̆̎ ̨̙̋̋̆̎̓́̊ ̜̂́̔̑ ̨̋̆̈̅̆̒̆̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̠ ̜̑̉̓̉̋́̌  ̜̍́̒̒́̒ ̂́̑ ̜̑  ̐̆̎ ̎ ̑̆̒̓̆̌̆̑Ƞ ̜̂́̔̑ ̇ ̎̆ ̓ ̜̜̇̏̌̅́̑̎  ̇ ̨̊̆̒Ȣ 
 
 
 

 
 

A.A. IDRISOV, A.D. AUESKHANOVA 
COMPARATIVE TOPOGRAPHIC AND ANATOMICAL FEATURES 

HEPATOBILIARY SYSTEM IN FETUSES AND NEWBORNS WITH A CRITICAL MASS BODY 
 
Resume: 58 section cases of extra organ department of  hepatobiliary system at fetus and newborns with body weight from 427 to 1500 
gram and body of 25 cm long and more are investigated, at the term of pregnancy of 22-35 weeks, on early terms of gestation the liver (22-23 
weeks) occupies 2/3-1/2 of the abdominal cavity volume. More often the shape of a liver is wrong, triangular. In 80% cases the liver gate is of 
ÃÌÏÓÅÄ ÔÙÐÅȢ $ÅÐÅÎÄÅÎÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ ÍÁÓÓ ÏÆ Á ÌÉÖÅÒ ÁÎÄ ÔÈÅ ÓÉÚÅ ÏÆ Á ÇÁÌÌÂÌÁÄÄÅÒ ÉÓÎȭÔ ÅÓÔÁÂÌÉÓÈÅÄȢ 4ÈÅ ÓÈÏÒÔ ÇÁÌÌÂÌÁÄÄÅÒ ÃÁn be combined 
with rather big liver and vice versa, the big gallbladder can meet the small liver. 
Keywords : Fetuses and newborn with a critical mass of the body; the hepatobiliary system. 
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˙Ȣ˥Ȣˑ˓ˍ˙ˍ˚˟ˍ˒ˏˍϋȟ  ˚Ȣ˚Ȣ ˘˛ːˍˤ˒ˏˍόȟ ̇ ȢˏȢ˙ˠˢˍ˙ˍˑ˕˒ˏˍύȟ ˘Ȣ˒Ȣ˘˕ύȟ ˍȢˏȢ ˟˛˗ˍ˝˒ˏˍύ 
ϐ-˗́̈˚˙ˠ ̉̍ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ ̋́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̉ ̜̑̆̈̉̅̆̎̓̔̑ ̐̏ ̖̐̒̉̉́̓̑̉̉ ̉  ̎́̑̋̏̌̏̄̉̉ 

ϑ-˝̆̒̐̔̂̌̉̋́̎̒̋̉̊ ̘̎́̔̎̏-̘̐̑́̋̓̉̆̒̋̉̊ ̗̆̎̓̑ ̖̐̒̉̉́̓̑̉̉ȟ ̖̐̒̉̏̓̆̑́̐̉̉ ̉ ̎́̑̋̏̌̏̄̉̉ 
ϒ-˗̖́̈́̒̓́̎̒̋̏-̑̏̒̒̉̊̒̋̉̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ȟ ̜̑̆̈̉̅̆̎̓ ̜̋́̆̅̑̕ ̖̐̒̉̉́̓̑̉̉ȟ ̎́̑̋̏̌̏̄̉̉ȟ ̏̂̆̊̚ ̉ ̗̍̆̅̉̉̎̒̋̏̊ 

̖̐̒̉̏̌̏̄̉̉ȟ ̐̆̅́̄̏̄̉̋̉ ̉ ̜̖̋̏̍̍̔̎̉̋́̓̉̃̎ ̜̎́̃̋̏̃ ̒ ̋̔̑̒̏̍ ̎̆̃̑̏̌̏̄̉̉ 
 

˪˜˕˘˒˜˟˕ˤ˒˞˗˕˒ ˥˕˔˛ˡ˝˒˚˛˜˛ˑ˛ˎ˚˨˒ ˜˞˕ˢ˛˔˨ȟ ˞˕˞˟˒˙ˍ˟˕˗ˍȟ  
˗˘˕˚˕˗ˍȟ ˑ˕ˡˡ˒˝˒˚ˣ˕ˍ˘˩˚ˍˬ ˑ˕ˍː˚˛˞˟˕˗ˍ 

 
ˏ ̑́̂̏̓̆ ̐̑̆̅̒̓́̃̌̆̎ ̘́̎́̌̉̓̉̆̒̋̉̊ ̏̂̈̏̑ ̜̌̉̓̆̑́̓̔̑ȟ ̠̐̏̒̃̆̎̎̏̊̚ ̘̟̉̈̔̆̎̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̙̜̖̉̈̏̑̆̎̏̐̏̅̏̂̎̕ ̖̐̒̉̏̈̏̃ȟ ̖̉ 
̒̉̒̓̆̍́̓̉̋̆ȟ ̆̎̏̍̆̎̏̌̏̄̉̉̕ȟ ̋̌̉̎̉̋̆ȟ ́ ̓́̋̇̆  ̗̝̅̉̆̑̆̎̉́̌̎̏̕̕-̘̅̉́̄̎̏̒̓̉̆̒̋̉̍ ̐̑̉̈̎́̋́̍ ̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̆̕ ̖̜̐̒̉̏̈ȟ ̒̉̒̓̆̍́̓̉̋́ȟ  ̋̌̉̎̉̋́ȟ ̗̝̠̅̉̆̑̆̎̉́̌̎́̕̕ ̅̉́̄̎̏̒̓̉̋́Ȣ 
 
˛̠̂́̚ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̞̐̉̌̆̐̒̉̆̊ ̃ ̜̖̑́̈̃̉̓ ̖̒̓̑́̎́ȟ 
̐ ̏̅ ̜́̎̎̍ ˏ˛˔ȟ ̠̒̏̒̓́̃̌̆̓ ̏̋̏̌̏ υπ ̘̒̌̔́̆̃ ̎́ ρππȢπππ 
̠̎́̒̆̌̆̎̉ ɉ7(/ȟ ςπρτɊȢ ˏ ̟̖̠̑́̈̃̉̃́̉̒̚ ̖̒̓̑́̎́ ̞̓̏̓ 
̝̐̏̋́̈́̓̆̌ ̜̙̃̆ - ̏̓ ρππ ̅̏ ρωπȾρπππππȢ ɉ̎̆ ̘̜̟̠̔̉̓̃́̓̒ 
̝̜̆̂̑̉̌̎̆̕ ̒̔̅̏̑̏̄̉ ̉ ̘̜̆̅̉̎̉̎̆ ̐̑̉̐́̅̋̉ɊȢ ˞̗̝̜̏̉́̌̎̆ 
̠̐̏̒̌̆̅̒̓̃̉ ̉ ̜̠̃̒̏̋́ ̝̒̓̆̐̆̎ ̗̉̎̃́̌̉̅̉̈́̉̉ ̞̐̉̌̆̐̒̉̉ 
̐̑̉̃̏̅̉̓ ̋ ̜̏̄̑̏̍̎̍ ̞̘̋̏̎̏̍̉̆̒̋̉̍ ̉̈̅̆̑̇̋́̍Ȣ ˗ 
̐̑̉̍̆̑̔ȟ ̃ ˒̃̑̏̐̆̊̒̋̏̍ ̑̆̄̉̏̎̆ ˏ˛˔ ̞̓̉ ̉̈̅̆̑̇̋̉ 
̗̟̠̏̆̎̉̃́̓̒ ̃ ςπ ̍̌̑̅Ȣ ̆̃̑̏ ̃ ̄̏̅Ȣ ˏ ˗̖́̈́̒̓́̎̆ ̎́ ̗̋̏̎̆ 
ςπρσ ̄̏̅́ ̎́ ̅̉̒̐́̎̒̆̑̎̏̍ ̘̔̆̓̆ ̠̒̏̒̓̏̌̏ ̂̏̌̆̆ ςυ ̜̓̒Ȣ 
̘̆̌̏̃̆̋ȟ ̟̖̒̓̑́̅́̉̚ ̞̐̉̌̆̐̒̉̆̊Ȣ  
˞̏̄̌́̒̎̏ ̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̍ ̠̉̒̒̌̆̅̏̃́̎̉̍ ̒̑̆̅̉ 
̟̜̖̎́̂̌̅́̆̍ ̖̐̒̉̉́̓̑́̍̉ ̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊ ̖̜̐̒̉̏̈ 
̟̠̅̉́̄̎̏̒̓̉̑̔̓̒ ̂̏̌̆̆ ̘̆̍ ̔ φπϷ  ɍρɎȢ  
ˡ́̋̓̏̑́̍̉ ̑̉̒̋́ ̠̃̏̈̎̉̋̎̏̃̆̎̉ ̖̐̒̉̏̈̏̃ȟ ̐̏ ̟̍̎̆̎̉ ̠̑̅́ 
́̃̓̏̑̏̃ ɍςȟσȟτȟυȟφȟχȟψɎȟ ̠̠̟̠̃̌̓̒ȡ ρȢ ̑́̎̎̆̆ ̘̎́́̌̏ 
̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ ̗̐̑̏̆̒̒́ȟ ςȢ ̒̏̒̔̅̉̒̓̏̆ ̉̌̉ ̗̉̎̆̋̉̏̎̎̏̆̕ 
̐̏̑́̇̆̎̉̆ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ σȢ̘̎́̌̉̉̆ ̞̗̎̆́̌̉̓́̕ ̃ 
́̎́̍̎̆̈̆ȟ τȢ̠̐̏̒̌̆̅̒̓̃̉ ̘̃̉̒̏̎̏̊ ̞̌̏̂̋̓̏̍̉̉ȟ 
υȢ̗̠̌̏̋́̌̉̈́̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ ̘̏́̄́ ̃ ̘̃̉̒̏̎̏̊ ̉ ̌̏̂̎̏̊ 
̠̖̅̏̌ȟ φȢ ̠́̑̍́̋̏̑̆̈̉̒̓̆̎̓̎́̕ ̞̠̟̐̉̌̆̐̒̉ȟ χȢ̘̜̐̏̂̏̎̆ 
̠̅̆̊̒̓̃̉ ̜̖̎̆̋̏̓̏̑ ̜̖̐̑̏̓̉̃̏̒̔̅̏̑̏̇̎ ̐̑̆̐́̑́̓̏̃Ȣ   
*Ȣ "ÒÕÅÎÓ ɍωɎ ̏̓̍̆̓̉̌ ̟̏̐̑̆̅̆̌̆̎̎̔ ̠̗̟̋̏̑̑̆̌̉ ̍̆̇̅̔ 
̑́̈̃̉̓̉̆̍ ̖̘̑̏̎̉̆̒̋̏̄̏ ̖̐̒̉̏̈́ ̉ ̓̉̐̏̍ ̞̐̉̌̆̐̒̉̉Ȣ ˑ̠̌ 
Ⱥ̘̐̆̑̃̉̎̏ ̄̆̎̆̑́̌̉̈̏̃́̎̎̏̊ ̞̐̉̌̆̐̒̉̉Ȼ ̘̜̓̉̐̉̎ ̜̏̒̓̑̆ 
̖̜̐̒̉̏̈ ̒̏ ̝̟̒̐̔̓́̎̎̏̒̓ȟ ́ ̖̘̑̏̎̉̆̒̋̉̆ ̖̜̐̒̉̏̈ 
̖̜̎̆́̑́̋̓̆̑̎Ȣ ˜̖̜̒̉̏̈ ̒ ̠̜̈́̓̇̎̍ ̘̓̆̆̎̉̆̍ ̟̃̏̈̎̉̋́̓ ̔ 
̗̌̉ȟ ̟̖̒̓̑́̅́̉̚ ̘̓̉̐̉̎̏̊ ̘̃̉̒̏̎̏̊ ̞̐̉̌̆̐̒̉̆̊ ̉̌̉ 
̘̃̉̒̏̎̏̊ ̞̐̉̌̆̐̒̉̆̊ ̒ ̜̏̐̑̆̅̆̌̆̎̎̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ˪˪ː ̃ 
̐̑̏̓̉̃̏̐̏̌̏̇̎̏̍ ̙̐̏̌̔́̑̉̉ ̍̏̈̄́ ɉȺ̝̂̉̌́̓̆̑́̌̎̏-
̖̜̒̉̎̑̏̎̎̊ ̏̒̓̑̏̃̏̌̎̏̃̏̊ ̋̏̍̐̌̆̋̒ȻɊȢ  
ˏ̏̐̑̏̒ ̏ ̠̃̈́̉̍̏̒̃̈̉ ̙̉̈̏̑̆̎̉̉̕ ̉ ̞̐̉̌̆̐̒̉̉ 
̠̏̂̒̔̇̅́̆̓̒ ̒ ̗̋̏̎́ 8)8 ̃̆̋́Ȣ ˒Ȣ +ÒÁÅÐÅÌÉÎ [10]̘̐̏̅̆̑̋̉̃́̌ȟ 
̘̓̏ ̏̂́ ̠̈́̂̏̌̆̃́̎̉ ̍̏̄̔̓ ̝̃̏̈̎̉̋̎̔̓ ̔ ̏̅̎̏̄̏ ̗̐́̉̆̎̓́ 
̎̆̈́̃̉̒̉̍̏ ̉ ̝̉̍̆̓ ̘̜̑́̈̌̉̎̊ ̘̍̏̑̏̌̏̄̉̆̒̋̉̊̕ ̒̔̂̒̓̑́̓Ȣ 
˝̘̜́̈̌̉̎̆ ̜́̃̓̏̑ ̘̟̏̂̏̈̎́́̓ ̞̓̉ ̠̠̒̏̒̓̏̎̉ ̋́̋ 
Ⱥ̞̘̠̐̉̌̆̐̓̉̆̒̋́ ̙̠̉̈̏̑̆̎̉̕Ȼȟ Ⱥ̖̘̠̐̒̉̏̓̉̆̒̋́ ̞̠̐̉̌̆̐̒̉Ȼ, 
Ⱥ̞̘̐̉̌̆̐̓̉̆̒̋̏̆ ̙̘̉̈̏̑̆̎̉̆̒̋̏̆̕ ̑́̒̒̓̑̏̊̒̓̃̏Ȼ [11,12].  
ˏ̘̟̠̒̓̑̆́̓̒ ̘̒̌̔́̉ ̙̜̖̒̍̆́̎̎ ̠̒̏̒̓̏̎̉̊ȟ ̋̏̄̅́ ̋́̑̓̉̎̔ 
̂̏̌̆̈̎̉ ̓̑̔̅̎̏ ̛̠̝̏̂̒̎̉̓ ̏̅̎̉̍ ̗̐̑̏̆̒̒̏̍ȟ ̉̎̓̉̍̎̏ 
̟̠̐̆̑̆̐̌̆̓́̓̒ ̍̆̇̅̔ ̒̏̂̏̊ ̙̘̉̈̏̑̆̎̉̆̒̋̉̆̕ ̉ 
̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̜̒̉̍̐̓̏̍ ̉ ̃̒̓́̆̓ ̃̏̐̑̏̒ ̏ ̗̋̏̍̂̉̎́̉̉ 
̖̅̃̔ ̗̐̑̏̆̒̒̏̃Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̠̒̓́̃̉̓̒ ̃̏̐̑̏̒ ̏ 
̒̔̆̒̓̃̏̃́̎̉̉̚ ̓́̋ ̜̎́̈̃́̆̍̏̊ Ⱥ̙̞̉̈̏̐̉̌̆̐̒̉̉Ȼ [13,14]. 
ˡ̘̆̎̏̍̆̎̏̌̏̄̉̆̒̋̉ ̖̘̑̏̎̉̆̒̋̉̆ ̖̜̐̒̉̏̈ ̐̑̉ ̞̐̉̌̆̐̒̉̉ 
̟̉̍̆̓ ̖̒̏̅̒̓̃̏ ̒ ̙̉̈̏̑̆̎̉̆̊̕ȡ  ̎̆ ̒̔̆̒̓̃̔̆̓̚ ̎̉ ̏̅̎̏̄̏ 
̒̉̍̐̓̏̍́ ̉̌̉ ̒̉̎̅̑̏̍́ ̙̉̈̏̑̆̎̉̉̕ȟ ̜̋̏̓̏̑̊ ̎̆ ̍̏̄ ̜̂ 
̘̝̠̃̒̓̑̆́̓̒ ̔ ̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊Ȣ ˜̑̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̖̖̐̒̉̏̈́ȟ ̓́̋ ̇̆ ̋́̋ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ȟ ̘̟̠̏̓̍̆́̓̒ 
̜̐̑̏̅̔̋̓̉̃̎̆ ̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆  ̜̒̉̎̅̑̏̍ȡ ̜̂̑̆̅̏̃̆ 
ɉ̠̝̜̐́̑́̎̏̊̌̎̆ȟ ̟̗̄́̌̌̉̎́̓̏̑̎̏-̜̐́̑́̎̏̉̅̎̆ȟ 
̜̐́̑́̑̆̎̎̆̕Ɋȟ ̟̗̜̄́̌̌̉̎́̓̏̑̎̆ȟ ̘̋́̓́̓̏̎̉̆̒̋̉̆ ȟ 
̜̏̎̆̊̑̏̉̅̎̆ ɍρυȟ ρφȟ ρχȟ ρψȟ ρωɎȢ  ˑ̠̌ ̖̎̉ ̖̜́̑́̋̓̆̑̎ 
̒̉̍̐̓̏̍ ̜̏̓̋̑̓̏̒̓̉ ̜̍̒̌̆̊ȟ ̖̜̒̌̔̏̃̆ ̟̗̗̄́̌̌̉̎́̉̉ȟ ̉̅̆̉ 
̠̐̑̆̒̌̆̅̏̃́̎̉ ̉ ̠̃̏̈̅̆̊̒̓̃̉ȟ ̐̑̉̈̎́̋̉ ̂̑̆̅̏̃̏̄̏ 
̠̠̃̏̒̐̑̉̓̉Ȣ ˞̖̏̅̒̓̃̏ ̒ ̙̉̈̏̑̆̎̉̆̊̕ ̐̑̉ ̞̓̏̍ȟ ̋́̋ 

̘̏̓̍̆̆̎̏ȟ Ⱥ̝̐̏̑́̈̉̓̆̌̎̏Ȼȟ ̉ ̆̒̌̉ ̜̂ ̎̆ ̜̒̔̅̏̑̏̇̎̆ 
̐̑̉̐́̅̋̉ȟ ̓̏ ̠̃̑̅ ̌̉ ̍̏̇̎̏ ̜̂̌̏ ̜̂ ̝̄̏̃̏̑̉̓ ̏̂ ̞̐̉̌̆̐̒̉̉ 
[16,17,18]. 
ˏȢ˚Ȣ ˡ́̃̏̑̉̎́ [15]  ̘̐̏̅̆̑̋̉̃́̌́ȟ ̘̓̏ ̃ ̜̏̓̅́̌̆̎̎̆ 
̜̐̆̑̉̏̅ ̘̠̓̆̆̎̉ ̞̐̉̌̆̐̒̉̉ ̠̏̂̎́̑̔̇̉̃́̆̓̒ ̖̒̏̅̒̓̃̏ ̆̆ 
̋̌̉̎̉̋̉ ̒ ̠̜̓̇̆̌̍̉ ̘̜̋̏̎̆̎̍̉ ̠̠̒̏̒̓̏̎̉̍̉ ̙̉̈̏̑̆̎̉̉̕ȟ 
̓Ȣ̆Ȣ ̉̍̆̆̓ ̍̆̒̓̏ ̖̒̏̅̒̓̃̏ ̎̆ ̝̓̏̌̋̏ ̜̖̐̏̈̉̓̉̃̎ȟ ̎̏ ̉ 
̜̖̎̆̄́̓̉̃̎ ̑́̒̒̓̑̏̊̒̓̃ ɉ ̓́̋ ̜̜̎́̈̃́̆̍̆ ̠̠̒̏̒̓̏̎̉ 
̞̝̋̃̉̉̎́̌̎̏̒̓̉̕ȡ ̋ ̖̒̏̇̉̍ ̝̑̆̈̔̌̓́̓́̍ ̍̏̄̔̓ ̝̐̑̉̃̏̅̉̓ 
̘̜̑́̈̌̉̎̆ ̙̟̐̑̆̅̆̒̓̃̔̉̆̚ ̑́̒̒̓̑̏̊̒̓̃́ɊȢ  
˗̗̠̌́̒̒̉̉̋́̉̕ ̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉. 
˒̅̉̎̏̊ ̗̋̌́̒̒̉̉̋́̉̉̕ ̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉ ̎̆̓Ȣ ˛̅̎̔ 
̉̈ ̜̖̐̆̑̃ ̜̐̏̐̓̏̋ ̗̒̉̒̓̆̍́̓̉̈́̉̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̖̐̒̉̏̈̏̃ ̠̐̑̆̅̐̑̉̎̌ ̃ ρψσψ ̄Ȣ %Ȣ %ÓÑÕÉÒÏÌȢ ˛̎  ̜̃̅̆̌̉̌ 
̜̏̒̓̑̆ ̉ ̖̘̑̏̎̉̆̒̋̉̆ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈Ȣ 
˗̑́̓̕-˪̂̉̎̄ ɉρψωχɊ ̜̠̃̅̆̌̌ ̘̜̒̋̏̑̏̓̆̎̆ ɉ̜̏̒̓̑̆Ɋ 
̜̐̑̉̒̓̔̐ȟ ̠̜̈́̓̇̎̆ ̉̌̉ ̐̏̃̓̏̑̎̏ ̗̟̑̆̉̅̉̃̉̑̔̉̆̚ 
̞̜̋̃̉̃́̌̆̎̓ ̞̐̉̌̆̐̒̉̉ȟ ́ ̓́̋̇̆ ̖̘̑̏̎̉̆̒̋̉̆ 
̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈ [20]  . 
 ˏ  ̟̖̐̏̒̌̆̅̔̉̚ ̗̠̖̋̌́̒̒̉̉̋́̉̕ ̜́̃̓̏̑ ̜̠̃̅̆̌̌̉  ̖̜̐̒̉̏̈ 
̎̆ ̝̓̏̌̋̏ ̐̏ ̓̉̐̔ ̘̠̓̆̆̎̉ȟ ̎̏ ̉ ̐̏ ̟̐̑̆̏̂̌́̅́̆̊̚ 
̒̉̍̐̓̏̍́̓̉̋̆ȡ ̖̜̐̒̉̏̈ ̒ ̋́̓́̓̏̎̉̆̊ȟ ̂̑̆̅̏̍ȟ 
̟̗̄́̌̌̉̎̏̈̏̍ȟ ̜̅̆̐̑̆̒̒̉̃̎̍̉ ̉ ̝̜̍́̎̉́̋́̌̎̍̉ 
̒̉̎̅̑̏̍́̍̉ [21,22,23].  
 ˎ ȢˍȢ ˗̗́̈́̋̏̃̆̃ [1]  ̜̃̅̆̌̉̌ ̜̓̑́̎̈̉̓̏̑̎̆ȟ 
̜̐̑̉̒̓̔̐̏̏̂̑́̈̎̆ ̉ ̖̘̑̏̎̉̆̒̋̉̆ ̜̏̑̍̕ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̖̐̒̉̏̈̏̃Ȣ ˟̜̑́̎̈̉̓̏̑̎̆ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈ 
̘̟̠̏̓̌̉́̓̒ ̏ ̜̒̓̑̍ ̘̎́́̌̏̍ ̉ ̘̏̋̏̎́̎̉̆̍ȟ  
̝̝̟̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̏̓ ̎ ̝̖̆̒̋̏̌̋̉ ̘́̒̏̃ ̅̏ ̎ ̝̖̆̒̋̏̌̋̉ 
̅̎̆̊ȟ ̍̏̄̔̓ ̠̠̝̠̐̑̏̃̌̓̒ ̃ ̃̉̅̆ ̅̆̐̑̆̒̒̉̉ȟ ̍́̎̉̉ȟ 
̖̘̖̉̐̏̏̎̅̑̉̆̒̋̉ ̠̒̏̒̓̏̎̉̊ȟ ̠̒̏̒̓̏̎̉̊ ̓̑̆̃̏̄̉ ̒ ̉ ̠̅̆̍̉ 
̙̠̏̓̎̏̆̎̉ȟ ̠̏̓̑́̃̌̆̎̉ȟ ̠̐̑̆̒̌̆̅̏̃́̎̉ȟ ̟̗̄́̌̌̉̎́̓̏̑̎̏-
̜̖̂̑̆̅̏̃ ̠̒̏̒̓̏̎̉̊ȟ ̟̗̜̖̌̉̅̎ ̘̖̋́̓́̓̏̎̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃ȟ ̋́̓́̓̏̎̉̉ ̒ ̏ ̎̆̊̑̏̉̅̏̍ȟ ̘̜̖̒̔̍̆̑̆̎ 
̑́̒̒̓̑̏̊̒̓̃ ̠̒̏̈̎́̎̉ȟ ̠̅̆̌̉̑̉Ȣ 
˜̜̑̉̒̓̔̐̏̏̂̑́̈̎̆ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̐̒̉̏̈ ̜̟̉̍̆̓ ̂̏̌̆̆ 
̠̑́̒̓̎̔̓̏̆ ̘̎́́̌̏ ̉ ̏ ̘̋̏̎́̎̉̆ȟ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ 
̏ ̓̎ ̝̖̆̒̋̏̌̋̉ ̝̎̆̅̆̌ ̅̏ ̎ ̝̖̆̒̋̏̌̋̉ ̠̗̍̆̒̆̃ ̉ ̍̏̄̔̓ ̜̝̂̓ 
̜̐̑̆̅̒̓́̃̌̆̎ ̋́̋  ̜́̆̋̓̉̃̎̍̉̕̕ȟ ̓́̋ ̉ ́̆̋̓̉̃̎̏̕̕-
̜̂̑̆̅̏̃̍̉ȟ ȟ ̜̂̑̆̅̏̃̍̉ȟ ̋́̓́̓̏̎̏-̜̂̑̆̅̏̃̍̉ 

 ̉̋ ̘́̓́̓̏̎̉̆̒̋̉̍̉ ̐̑̉̒̓̔̐́̍̉Ȣ 
 ̠̖ ̘̑̏̎̉̆̒̋̉̍ ̞̘̐̉̌̆̐̓̉̆̒̋̉̍ ̖̐̒̉̏̈́̍ ̜̏̓̎̆̒̆̎ 
́̆̋̓̉̃̎̏̕̕-̜̂̑̆̅̏̃̆ ̠̠̒̏̒̓̏̎̉ ̒ ̐ ̑̆̏̂̌́̅́̎̉̆̍ 
̖̗̜̖̒̃̆̑̆̎̎ ̉̅̆̊ȟ ̟̗̜̄́̌̌̉̎́̓̏̑̎̍̉ ̟̘̠̃̋̌̆̎̉̍̉ȟ 
̠̠̒̏̒̓̏̎̉ ̒ ̐ ̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̠̜̒̔̓̇̎̍ ̂̑̆̅̏̍ 
 ̃̒ ̘̏̆̓́̎̉̉ ̒ ̐ ̠̠̑̏̃̌̆̎̉̍̉ ̘̃̓̏̑̉̎̏̊ ̋́̓́̓̏̎̉̉ȟ 
̘̋́̓́̓̏̎̉̆̒̋̉̆ ̠̠̒̏̒̓̏̎̉ ̒ ́ ̆̋̓̉̃̎̏̕̕-̜̂̑̆̅̏̃̍̉ 
̟̘̠̃̋̌̆̎̉̍̉Ȣ 
˚ȢːȢ ˚̆̈̎́̎̏̃ȟ ˙ȢˬȢ ˗̉̒̒̉̎[24]  ̠̟̑́̈̅̆̌̓ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ 
̖̜̐̒̉̏̈ ̎́ ̜̏̒̓̑̆ ̉ ̖̘̑̏̎̉̆̒̋̉̆ ̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̆̕Ȣ 
 ˏ  ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̃̑̆̍̆̎̉ ̠̠̐̏̃̌̆̎̉ ̐̏ ̙̟̏̓̎̏̆̎̉ ̋ 
̐̑̉̐́̅̋́̍ ̜̠̟̃̅̆̌̓ ̝̜̉̎̓̆̑̉̋̓́̌̎̆ ̖̜̐̒̉̏̈Ȣ ˛̎̉ 
̟̃̏̈̎̉̋́̓ ̎́ ̏̎̆̕ ̠̒̎̏̄̏ ̠̒̏̈̎́̎̉ȟ ̠̒̐̔̒̓ ̝̅̌̉̓̆̌̎̏̆ 
̠̃̑̆̍ ̐̏̒̌̆ ̠̐̑̆̋̑́̆̎̉̚ ̐̑̉̐́̅̋̏̃Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ 
̋́̑̓̉̎̆ ̎́ ̜̐̆̑̃̊ ̐̌́̎ ̜̟̃̒̓̔̐́̓ ̜̒̉̍̐̓̏̍ ρ-̄̏ ̑́̎̄́ȟ 
̖̜́̑́̋̓̆̑̎̆ ̠̅̌ ̙̘̉̈̏̑̆̎̉̆̒̋̏̄̏̕ ̗̐̑̏̆̒̒́ȟ ̘̓̏ ̜̜̃̈̃́̆̓ 
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̝̙̎́̉̂̏̌̉̆ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̆ ̜̐̑̏̂̌̆̍Ȣ ˕̝̜̎̓̆̑̉̋̓́̌̎̆ 
̖̜̐̒̉̏̈ ̍̏̄̔̓ ̝̐̑̉̎̉̍́̓ ̠̈́̓̇̎̏̆ ̉ ̅́̇̆ ̖̘̑̏̎̉̆̒̋̏̆ 
̘̓̆̆̎̉̆Ȣ ˜̝̜̏̒̓̉̋̓́̌̎̆ ̖̜̐̒̉̏̈ ̟̃̏̈̎̉̋́̓ ̒̑́̈̔ ̐̏̒̌̆ 
̒̔̅̏̑̏̄ȟ ̏̎̉  ̠̟̉̑̆̅̒̓́̃̌̓ ̜̑́̈̎̏̏̂̑́̈̎̆ ̐̏ ̟̒̏̅̆̑̇́̎̉ 
̖̘̐̒̉̏̓̉̆̒̋̉̆ ̠̠̒̏̒̓̏̎̉ ̃ ̃̉̅̆ ̜̖̋̑́̓̋̏̃̑̆̍̆̎̎ ̞̐̉̈̏̅̏̃ 
̑́̒̒̓̑̏̊̒̓̃́ ̠̒̏̈̎́̎̉  ̒ ́̔̓̏- ̉ ̄̆̓̆̑̏́̄̑̆̒̒̉̆̊ Ȣ 
˜̝̜̆̑̉̉̋̓́̌̎̆ ̖̜̐̒̉̏̈ ̟̘̟̃̋̌́̓ ̝̜̐̑̆̉̋̓́̌̎̆ȟ 
̟̃̏̈̎̉̋́̉̆̚ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̐̆̑̆̅ ̐̑̉̐́̅̋̏̍ ̉ 
̘́̋̓̉̆̒̋̉̕ ̖̠̐̆̑̆̏̅̉̆̚ ̃ ̎̆̄̏ȟ ̉ 
̝̜̐̏̒̓̉̋̓́̌̎̆ɍχȟψȟρτȟρχȟςυ]. 
ˏ ˙˗ˎ-ρπ ̞̠̐̉̌̆̐̒̉ ̐̑̆̅̒̓́̃̌̆̎́  ̃ ̑́̈̅̆̌̆  ' ɉȺˎ̏̌̆̈̎̉ 
̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ȻɊ ̉ & ɉȺ˜̖̘̒̉̉̆̒̋̉̆ ̉ ̘̐̏̃̆̅̆̎̆̒̋̉̆ 
̑́̒̒̓ ̑̏̊̒̓̃́ȻɊȢ  
ˠ̟̠̐̏̍̉̎́̓̒ Ⱥ̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̊̕ ̖̐̒̉̏̈ ̐̑̉ ̞̐̉̌̆̐̒̉̉Ȼ 
ɉ&πφȢςɊ ̉ Ⱥ̞̘̐̉̌̆̐̓̉̆̒̋̉̊ ̖̐̒̉̏̈ ˎˑˠȻ ɉ&πφȢψɊȢ ˏ 
́̅́̐̓̉̑̏̃́̎̎̏̍ ̃́̑̉́̎̓̆ ˙˗ˎ-ρπ ̠̅̌ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̃ 
˝̏̒̒̉̊̒̋̏̊ ˡ̗̆̅̆̑́̉̉ ɉρωωψɊ ̒̅̆̌́̎́ ̜̐̏̐̓̋́ ̂̏̌̆̆ 
̑́̈̃̆̑̎̔̓̏ ̝̐̑̆̅̒̓́̃̉̓ ̜̒̃̏̊̒̓̃̆̎̎̆ ̞̐̉̌̆̐̒̉̉ 
̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̜̒̉̎̅̑̏̍ ̉ ̃ ̘́̒̓̎̏̒̓̉ 
̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̆̕ ̑́̒̒̓̑̏̊̒̓̃́Ȣ ˛̅̎́̋̏ ̃ ˙˗ˎ-10 
̘̈̎́̆̎̉̆ ̞̐̉̌̆̐̒̉̉ ̠̎̉̈̃̏̅̉̓̒ ̅̏ ̏̅̎̏̄̏ ̉̈ ̖̍̎̏̄̉ 
̞̘̖̓̉̏̌̏̄̉̆̒̋̉ ́̋̓̏̑̏̃̕ ̎́̑́̃̎̆ ̒ ̓̑́̃̍̏̊ ̜̄̏̌̏̃ ̉̌̉ 
̗̎̆̊̑̏̉̎̆̋̉̆̊̕Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̗̒̐̆̉̉̋́̕ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̖̘̖̐̒̉̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃ ̎̆ ̘̐̏̌̔́̆̓ ̅̏̌̇̎̏̄̏ ̠̏̓̑́̇̆̎̉ȟ 
̎̆ ̘̜̟̠̔̉̓̃́̓̒ ̒̓̑̔̋̓̔̑̎̏-̘̅̉̎́̍̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ 
̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉Ȣ  

 ˏ̍ ̉̑̏̃̏̊ ̌̉̓̆̑́̓̔̑̆ ̖̠̠̒̏̑́̎̆̓̒ ̗̠̓̆̎̅̆̎̉ 
̜̝̑́̈̑́̂́̓̃́̓ ̃ ̂ ̝̙̏̌̆̊ ̍̆̑̆ ̘̎̆̃̑̏̌̏̄̉̆̒̋̉̆ȟ ̎̆̇̆̌̉ 
̖̘̐̒̉̉́̓̑̉̆̒̋̉̆ ̜̑́̈̅̆̌ ̋̌̉̎̉̋̉ ̞̐̉̌̆̐̒̉̉Ȣ ˜̜̏̅̏̂̎̊ 
̖̐̏̅̏̅ ̏̐̑́̃̅́̎ ̎́ ̎ ̘̝̜̖́́̌̎ ̠̖̒̓́̅̉ ̂̏̌̆̈̎̉ȟ ̐ ̑̉ 
̔̒̌̏̇̎̆̎̉̉ ̆̆ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎ ̃̒̌̆̅̒̓̃̉̆ 
̐̑̏̄̑̆̅̉̆̎̓̎̏̄̏ ̘̠̓̆̆̎̉ȟ ̋̏̄̅́ ̖̠̐̑̉̏̅̉̓̒ ̝́̎́̌̉̈̉̑̏̃́̓ 
̎̆ ̝̓̏̌̋̏ ̒̓́̓̉̋̔ ̜̖̍̎̏̄̏̏̂̑́̈̎ ̖̘̖̐̒̉̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃ȟ 
̎̏ ̉ ̅ ̉̎́̍̉̋̔ȟ ̠̓̑̆̂̔̆̓̒ ̉̎̏̊ ̖̐̏̅̏̅Ȣ 
 ̃ ̑ ̉̑ ́̈̑́̂̏̓̋̆ ̋̑̉̓̆̑̉̆̃ ̘̋̌̉̎̉̆̒̋̏̄̏ ̉ ̒ ̗̝̏̉́̌̎̏̄̏ 
̐̑̏̄̎̏̈́ ̘̜̟̠̔̉̓̃́̓̒ ̃ ̏ ̒̎̏̃̎̏̍ ̝̜̐́̑̏̋̒̉̈̍́̌̎̆ 
̠̠̒̏̒̓̏̎̉ ̉ ̓ ́̋ ̜̜̎́̈̃́̆̍̆ ̙̉̑̏̋̏ ̉ ̎ ̠̆̒̎̏ ̜̓̑́̋̓̔̆̍̆ 
Ⱥ̠̉̈̍̆̎̆̎̉ ̘̌̉̎̏̒̓̉ȻȢ ˜̖̘̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̑́̒̒̓̑̏̊̒̓̃́ 
̐̑̉ ̞ ̐̉̌̆̐̒̉̉ ̃ ̂ ̝̙̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̘̟̠̏̄̑́̎̉̉̃́̓̒ 
̛̟̃̒̆̏̂̆̍̌̉̍̚ ̓̆̑̍̉̎̏̍ Ⱥ̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̆̕Ȼȟ ̃ ̓ ̏ 
̠̃̑̆̍ ̋́̋ ̃ ̠̝̈́̉̍̏̒̃̈ ̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓̉ ̖̐̒̉̏̈́ ̒ ̆ ̄̏ 
̒̓̑̔̋̓̔̑̏̊ ̐̏ ̒ ̔̆̒̓̃̔̚ ̠̏̒̓́̆̓̒ ̍́̌̏ ̉̒̒̌̆̅̏̃́̎̎̏̊Ȣ 

 ˏ̒ ̃̆̓̆ ̜̖̒̏̃̑̆̍̆̎̎ ̓̑̆̂̏̃́̎̉̊ ̖̎̆̏̂̏̅̉̍́ ̠̍̎̏̄̏̏̒̆̃́ 
̗̠̋̌́̒̒̉̉̋́̉̕ ̞ ̐̉̌̆̐̒̉̉ȟ ̋́̋ ̉  ̐̑̉ ̃ ̠̒̋̏̍ ̖̘̑̏̎̉̆̒̋̏̍ 
̈́̂̏̌̆̃́̎̉̉ȟ ̒ ̝̟̃̏̈̍̏̇̎̏̒̓ ̐̏̒̓́̎̏̃̋̉ ̂ ̏̌̆̆ 
̑́̈̃̆̑̎̔̓̏̄̏ ̅̉́̄̎̏̈́Ȣ ˪̓̏ ̘̏̓̃̆́̌̏ ̜̂ ̠̔̒̌̏̃̉̍ ̎̆ ̝̓̏̌̋̏ 
̍̎̏̄̏̍̆̑̎̏̄̏ ̅̉́̄̎̏̈́ȟ ̎̏ ̉ ̐ ̑̏̄̎̏̈́ȟ ̉ ̒ ̐̏̒̏̂̒̓̃̏̃́̌́ ̜̂ 
̟̔̒̓́̎̏̃̌̆̎̉ ̓́̋ ̜̜̖̎́̈̃́̆̍ ̖̗̝̜̖̂̉̏̐̒̉̏̒̏̉́̌̎ 
̠̗̋̏̑̑̆̌̉̊Ȣ 
˗̌̉̎̉̋́ ̙̜̖̉̈̏̑̆̎̏̐̏̅̏̂̎̕ ̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉. 
ˎ̜̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̃  ̂ ̝̙̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̑́̈̃̉̓̉̆ 
̖̐̒̉̏̈́ ̘̠̎́̉̎́̆̓̒ ̠̒̐̔̒̓ ̝̎̆̒̋̏̌̋̏ ̌̆̓ ̐̏̒̌̆ ̠̠̐̏̃̌̆̎̉ 
̜̖̐̆̑̃ ̐̑̉̈̎́̋̏̃ ̞̘̐̉̌̆̐̓̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ɍςυȟρυɎ 
ˑ̉́̐́̈̏̎ ̖̘̖̐̒̉̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃ ̐̑̉ ̞ ̐̉̌̆̐̒̉̉ȟ ̋́̋ 
̏̓̍̆̓ ̉̌ ˍȢ ˏ Ȣ ˞ ̎̆̇̎̆̃̒̋̉̊ȟ ̖̠̎́̏̅̉̓̒ ̍̆̇̅̔ ̘̋̌̉̎̉̆̒̋̉̍ 
̐̏̌̉̍̏̑̉̈̍̏̍̕ ̐̑̉ ̏ ̘̖̑̄́̎̉̆̒̋̉ ̖̖̐̒̉̏̈́ ̉ ̋ ̑̔̄́ 
̒̉̎̅̑̏̍̏̃ ̐̑̉ ̙ ̉̈̏̑̆̎̉̉̕ ɍςφɎ  Ȣ 
˪̘̐̉̌̆̐̓̉̆̒̋̉̊ ̖̐̒̉̏̈ ̃ ̏̑̍̆̕ ̟̗̄́̌̌̉̎̏̈́ ɉ̐̏ ˙˗ˎ-10 
̑̔̂̑̉̋́ ɂ &πφȢπςɊȟ ̘̟̠̏̓̍̆́̓̒ ̠̑̋̉̆ ̝̜̈̑̉̓̆̌̎̆ȟ ̖̜̒̌̔̏̃̆ 
̟̗̗̄́̌̌̉̎́̉̉ ̃ ̃̉̅̆ ̏̋̌̉̋̏̃ ̐̏ ̉̍̆̎̉ȟ ̠̎̆̐̏̎̓̎̏̄̏ ̄̔̌́ȟ 
̈̃̔̋̏̃ȟ ̄̏̌̏̒̏̃ȟ ̎̆̑̆̅̋̏ ̟̏̒̔̇̅́̆̄̏̚ ̉ ̉̍̐̆̑́̓̉̃̎̏̄̏ 
̖́̑́̋̓̆̑́Ƞ ̑̆̇̆ ɂ ̠̝̜̏̂̏̎̓̆̌̎̆ȟ ̝̜̓́̋̓̉̌̎̆ 
̟̗̗̄́̌̌̉̎́̉̉Ȣ ˛̘̝̓̌̉̉̓̆̌̎̏̊ ̝̟̏̒̏̂̆̎̎̏̒̓ 
̟̗̗̄́̌̌̉̎́̉̊ ̠̠̠̃̌̆̓̒ ̖̉ ̜̋̏̎̋̑̆̓̎̊ȟ ̜̏̅̎̏̏̂̑́̈̎̊ 
̖́̑́̋̓̆̑Ƞ ̎́ ̏̎̆̕ ̠̒̎̏̄̏ ̠̒̏̈̎́̎̉ȟ ̃ ̠̑̅̆ ̘̒̌̔́̆̃ 
̜̠̠̝̃̃̌̌́̒ ̠̂̑̆̅̏̃́ ̓̑́̋̓̏̃̋́ ̟̗̗̄́̌̌̉̎́̉̊ ̐̑̉ 
̏̓̒̔̓̒̓̃̉̉ ̟̖̅̏̍̉̎̉̑̔̉̚ ̜̖̂̑̆̅̏̃ ̑́̒̒̓̑̏̊̒̓̃Ȣ 9Ȣ 2ÕÙ ̉ 
̒̏́̃̓ȢɍςχɎ ̘̐̏̅̆̑̋̉̃́̌̉ȟ ̘̓̏ ̖́̑́̋̓̆̑̎̏̊ ̘̆̑̓̏̊ 
̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̐̒̉̏̈̏̃ ̠̠̠̃̌̆̓̒ ̘̎́̌̉̉̆ ̜̖̐̏̌̉̍̏̑̎̕ 
̟̗̗̄́̌̌̉̎́̉̊ȟ 3Ȣ &ÉÓÅËÏÖÉç ̉ ,Ȣ "ÕÒÎÁÚÏÖÉç ȢɍςψɎɂ ̖̜̖̒̌̔̏̃ 
̟̗̗̄́̌̌̉̎́̉̊Ȣ 
ˎ̑̆̅̏̃̏̆ ɉ̙̉̈̏̑̆̎̏̐̏̅̏̂̎̏̆̕Ɋ ̑́̒̒̓̑̏̊̒̓̃̏ ̃ ̠̒̃̈̉ ̒ 
̞̐̉̌̆̐̒̉̆̊ ɉ&πφȢρςɊ - ̖́̑́̋̓̆̑̆̎ ̂̑̆̅ ̐̑̉ ̘̎́̌̉̉̉ ̠̒̎̏̄̏ 
̠̒̏̈̎́̎̉ȟ ̃ ̘̜̖̆̅̉̎̉̎ ̘̠̖̒̌̔́ ɂ ̟̗̗̄́̌̌̉̎́̉̉Ȣ ˜̑̉ 
̠̝̐́̑́̎̏̊̌̎̏̍ ̖̐̒̉̏̈̆ ̘̟̠̏̓̍̆́̓̒ 

̜̎̆̒̉̒̓̆̍́̓̉̈̉̑̏̃́̎̎̆ ̜̂̑̆̅̏̃̆ ̉̅̆̉ ɉ̑̆̃̎̏̒̓̉ȟ 
̙̠̏̓̎̏̆̎̉ȟ ̠̐̑̆̒̌̆̅̏̃́̎̉ȟ ̔̆̑̂́̚ȟ ̖̘̉̐̏̏̎̅̑̉̆̒̋̏̄̏ 
̠̒̏̅̆̑̇́̎̉ɊȢ ˏ ̘̏̓̌̉̉̆ ̏̓ ̖̐̒̉̏̈̏̃ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ 
̜̂̑̆̅̏̃̆ ̉̅̆̉ ̘̍̏̎̏̓̆̍́̓̉̆̒̋̉̆ȟ ̜̜̏̂̅̆̎̎̆ȟ ̜̋̏̎̋̑̆̓̎̆ȟ 
̂̆̈ ̗̓̆̎̅̆̎̉̉ ̋ ̗̒̉̒̓̆̍́̓̉̈́̉̉Ȣ ˚́̉̂̏̌̆̆ ̘̏̓̆̓̌̉̃̏ 
̠̝̜̐́̑́̎̏̊̌̎̊ ̒̉̎̅̑̏̍ ̠̏̑̍̉̑̔̆̓̒̕ ̐̑̉ ̘̎́̌̉̉̉ ̔ 
̝̜̖̂̏̌̎ ̖̓́̋̉ ̗̘̖̒̐̆̉̉̆̒̋̉̕ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̉̈̍̆̎̆̎̉̊ 
̘̌̉̎̏̒̓̉ȟ ̋́̋ ̘̝̎̆̅̏̃̆̑̉̃̏̒̓ȟ ̞̗̄̏̆̎̓̑̉̈̍ȟ ̝̓̑̆̃̏̇̎̏̒̓ȟ 
̖̘̝̉̐̏̏̎̅̑̉̎̏̒̓Ȣ  
˛̜̒̓̑̊ ̞̘̐̉̌̆̐̓̉̆̒̋̉̊ ̐́̑́̎̏̉̅ ˗ ̘̉̒̌̔ ̖̠̖̐̑̆̏̅̉̚ 
̖̐̒̉̏̈̏̃ȟ ̟̖̐̑̏̓̆̋́̉̚ ̒ ̘̐̏̍̑́̆̎̉̆̍ ̠̒̏̈̎́̎̉ȟ ̓́̋̇̆ 
̠̏̓̎̏̒̉̓̒ ̜̏̒̓̑̊ ̞̘̐̉̌̆̐̓̉̆̒̋̉̊ ̐́̑́̎̏̉̅ȟ ̜̋̏̓̏̑̊ 
̠̅̉́̄̎̏̒̓̉̑̔̆̓̒ ̃ ̖̓̆ ̘̠̖̒̌̔́ȟ ̋̏̄̅́ ̎́ ̏̎̆̕ ̉̈̍̆̎̆̎̎̏̄̏ 
̠̠̒̏̒̓̏̎̉ ̠̒̏̈̎́̎̉ ̎́ ̐̆̑̃̏̆ ̍̆̒̓̏ ̜̟̃̒̓̔̐́̓ ̜̂̑̆̅̏̃̆ 
̉̅̆̉ ̠̐̑̆̒̌̆̅̏̃́̎̉ȟ ̘̠̃̆̌̉̉ȟ ̑̆̃̎̏̒̓̉ȟ ̙̠̏̓̎̏̆̎̉ȟ 
̠̃̏̈̅̆̊̒̓̃̉Ȣ 
˛̜̒̓̑̊ ̐́̑́̎̏̉̅ ̎̆̑̆̅̋̏ ̜̠̏̋́̈̃́̆̓̒ ̓̆̒̎̏ ̠̜̒̃̈́̎̎̍ ̒ 
̜̉̈̍̆̎̆̎̎̍ ̠̃̏̒̐̑̉̓̉̆̍ ̟̖̏̋̑̔̇́̉̚ ̗̌̉ȟ ̋̏̄̅́ ̝̂̏̌̎̏̊ 
̐̑̉̎̉̍́̆̓ ̖̙̏̑̏̏ ̜̖̈̎́̋̏̍ ̆̍̔ ̗̌̉ ̈́ ̜̖̎̆̈̎́̋̏̍ȟ 
̘̒̉̓́̆̓ ̖̉ ̃̑́̄́̍̉ȟ ̉ȟ ̠̝̈́̉́̒̚̚ȟ ̎́̐́̅́̆̓ ̎́ ̖̎̉Ȣ ˏ ̖̓̆ 
̘̠̖̒̌̔́ȟ ̋̏̄̅́ ̄̌̔̂̉̎́ ̑́̒̒̓̑̏̊̒̓̃́ ̠̒̏̈̎́̎̉ ̜̂̃́̆̓ ̍̆̎̆̆ 
̜̃̑́̇̆̎́ȟ ̝̜̂̏̌̎̆ ̟̏̂̎́̑̔̇̉̃́̓ ̝̟̐̑́̃̉̌̎̔ 
̏̑̉̆̎̓̉̑̏̃̋̔ ̃ ̒̏̂̒̓̃̆̎̎̏̊ ̘̌̉̎̏̒̓̉ȟ ̉̎̏̄̅́ ɂ ̃ 
̟̏̋̑̔̇́̆̊̚ ̏̂̒̓́̎̏̃̋̆ȟ ̉ ̓̏̄̅́ ̠́̍̎̆̈̉ ̎̏̒̉̓ ̘̘̜́̒̓̉̎̊ 
̖́̑́̋̓̆̑ȡ ̖̠̟̠̒̏̑́̎̓̒ ̠̃̏̒̐̏̍̉̎́̎̉ ̏ ̎́̉̂̏̌̆̆ ̠̑̋̏ 
̙̜̖̏̋̑́̆̎̎ ̖̒̉̍̐̓̏̍́Ȣ 
˛̓̒̔̓̒̓̃̉̆ ̖̘̖̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃ ̓̉̐́ 
̟̗̗̄́̌̌̉̎́̉̊ȟ ̂̏̌̆̆ ̐̏̒̓̆̐̆̎̎̏̆ ̜̑́̈̃̆̑̓̃́̎̉̆ 
̖̘̐̒̉̏̓̉̆̒̋̏̄̏ ̐̑̉̒̓̔̐́ȟ ̟̐̑̏̓̆̋́̆̄̏̚ ̒ ̠̠̃̌̆̎̉̍̉ 
̖̘̐̒̉̉̆̒̋̏̄̏ ́̃̓̏̍́̓̉̈̍́ȟ ̠̒̆̎̆̒̓̏̐́̓̉̍̉ȟ 
̖̜̐̒̉̏̒̆̎̒̏̑̎̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉ ̉ ̝̏̓̎̏̒̉̓̆̌̎̏ 
̜̒̉̒̓̆̍́̓̉̈̉̑̏̃́̎̎̍̉ ̜̂̑̆̅̏̃̍̉ ̠̉̅̆̍̉ȟ ̖́̑́̋̓̆̑̎̏ ̠̅̌ 
̏̒̓̑̏̄̏ ̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ ̐́̑́̎̏̉̅́Ȣ ˛̜̒̓̑̆ 
̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̜̐́̑́̎̏̉̅ ̟̠̐̑̏̅̏̌̇́̓̒ ̃ ̒̑̆̅̎̆̍ ̏̓ 
̝̖̎̆̒̋̏̌̋̉ ̅̎̆̊ ̅̏ ρɂς ̝̎̆̅̆̌Ȣ 
˜̑̉ ̟̗̄́̌̌̉̎́̓̏̑̎̏-̐́̑́̎̏̉̅̎̏̍ ̖̐̒̉̏̈̆ ̜̠̠̟̠̃̃̌̓̒ 
̜̂̑̆̅̏̃̆ ̉̅̆̉ ̠̐̑̆̒̌̆̅̏̃́̎̉ȟ ̠̃̏̈̅̆̊̒̓̃̉ȟ ̘̠̃̆̌̉̉ ̒ 
̜̐́̑́̎̏̉̅̎̍ ̠̃̏̒̐̑̉̓̉̆̍ ̉ ̗̉̎̓̆̑̐̑̆̓́̉̆̊ 
̟̏̋̑̔̇́̆̄̏̚Ȣ ˏ ̘̏̓̌̉̉̆ ̏̓ ̙̘̖̉̈̏̑̆̎̉̆̒̋̉̕ ̜̖̂̑̆̅̏̃ 
̉̅̆̊ ̏̎̉ ̜̋̏̎̋̑̆̓̎̆ ̐̏ ̟̒̏̅̆̑̇́̎̉ȟ ̠̜̎́̄̌̅̎̆ȟ 
̜̏̅̎̏̏̂̑́̈̎̆ȟ ̜̘̜̏̓̑̃̏̎̆Ƞ ̒ ̜̉̒̓̉̎̎̍̉ ̝̜̈̑̉̓̆̌̎̍̉ ̉ 
̖̜̒̌̔̏̃̍̉ ̟̗̗̠̄́̌̌̉̎́̉̍̉ȟ ̉̎̏̄̅́ ̑̆̌̉̄̉̏̈̎̏̄̏ 
̠̒̏̅̆̑̇́̎̉Ȣ ˜̖̘̠̒̉̏̓̉̆̒̋́ ̒̉̍̐̓̏̍́̓̉̋́ ̐̑̉ ̞̐̉̌̆̐̒̉̉ 
̖̠́̑́̋̓̆̑̉̈̔̆̓̒ ̠̝̟̑̋̏̒̓ȟ ̘̔̃̒̓̃̆̎̎̏̊ ̙̝̟̏̋̑́̆̎̎̏̒̓Ȣ 
˕̘̈̔̆̎̉̆ ̒̉̎̅̑̏̍́ ˗́̎̅̉̎̒̋̏̄̏-˗̌̆̑́̍̂̏ ̃ ̒ ̓̑̔̋̓̔̑̆ 
̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̐̒̉̏̈̏̃ ̒̐̏̒̏̂̒̓̃̏̃́̌̏ ̟̐̑̆̏̅̏̌̆̎̉ 
̙̘̏̉̂̏̎̏̄̏ ̠̐̑̆̅̒̓́̃̌̆̎̉ ̏ ̎ ̗̘̏̈̏̒̐̆̉̉̎̏̒̓̉̕ȟ  
̙̘̉̈̏̑̆̎̉̆̒̋̏̍̕ ̖́̑́̋̓̆̑̆ ̒̉̎̅̑̏̍́ ̖̘̐̒̉̉̆̒̋̏̄̏ 
́̃̓̏̍́̓̉̈̍́ ɍςωɎȢ 
˕̠̒̒̌̆̅̏̃́̎̉ ˙Ȣ ːȢ ː̠̔̌̍̏̃́  [30] ̐̏̋́̈́̌̉ȟ ̘̓̏ 
̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̜̆̎̏̍̆̎̕ ̒̉̎̅̑̏̍́ ̖̘̐̒̉̉̆̒̋̏̄̏ 
́̃̓̏̍́̓̉̈̍́ ̍̏̄̔̓ ̟̝̠̎́̂̌̅́̓̒ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̆ 
̜̖̒́̍ ̜̖̑́̈̎̏̏̂̑́̈̎ ̃́̑̉́̎̓̏̃ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̐̒̉̏̈̏̃ȟ 
̟̖̐̑̏̓̆̋́̉̚ ̋́̋ ̒ ̘̐̏̍̑́̆̎̉̆̍ ̠̒̏̈̎́̎̉ ɉ̜̏̎̆̊̑̏̉̅̎̆ ̉ 
̜̏̒̏̂̆ ̠̠̒̏̒̓̏̎̉ ̠̒̏̈̎́̎̉Ɋȟ ̓́̋ ̉ ̎́ ̏̎̆̕ ̝̏̑̍́̌̎̏̕ 
̠̒̎̏̄̏ ̠̒̏̈̎́̎̉ ɉ̅̉̒̏̑̉̉̕ȟ ̜̐́̑́̎̏̉̅ȟ ̜̓̑́̎̈̉̓̏̑̎̆ ̉ 
̠̜̈́̓̇̎̆ ̟̗̜̄́̌̌̉̎̏̈ɊȢ ˞̉̎̅̑̏̍ ̖̘̐̒̉̉̆̒̋̏̄̏ 
́̃̓̏̍́̓̉̈̍́ ̐̑̉̏̂̑̆̓́̆̓ ̜̏̐̑̆̅̆̌̆̎̎̆ 
̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ȟ ̃ ̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̓̏̄̏ȟ ̃ 
̖̑́̍̋́ ̖̋́̋̉ ̜̖̋̏̎̋̑̆̓̎ ̏̑̍̕ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̐̒̉̏̈̏̃ ̏̎ 
̃̏̈̎̉̋́̆̓Ȣ ˜̑̉ ̖̠̖̐̑̆̏̅̉̚ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̖̐̒̉̏̈́ 
̒̉̎̅̑̏̍ ˗́̎̅̉̎̒̋̏̄̏ ̘̠̏̓̌̉́̆̓̒ ̝̟̑́̄̍̆̎̓́̑̎̏̒̓̕Ȣ ˜̑̉ 
̞̘̐̉̌̆̐̓̉̆̒̋̏̍ ̐́̑́̎̏̉̅̆ ̘̟̠̏̓̍̆́̓̒ ̠̠̃̌̆̎̉ 
̗́̒̒̏̉́̓̉̃̎̏̄̏ ́̃̓̏̍́̓̉̈̍́ȟ ̐̑̉ ̟̗̄́̌̌̉̎̏̈̆ ɂ 
̗́̒̒̏̉́̓̉̃̎̏̄̏ ̉ ̘̋̉̎̆̒̓̆̓̉̆̒̋̏̄̏ ́̃̓̏̍́̓̉̈̍́ȟ ̐̑̉ 
̠̖̅̉̒̏̑̉̕ ̒ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̞̗̝̍̏̉̏̎́̌̎̏̊ ̏̋̑́̒̋̏̊ ɂ 
̗́̒̒̏̉́̓̉̃̎̏̄̏ ́̃̓̏̍́̓̉̈̍́ ́̋̓̉̃̎̏̄̏ ̃́̑̉́̎̓́ ̒̉̎̅̑̏̍́ 
˗́̎̅̉̎̒̋̏̄̏Ȣ 
ˍ̃̓̏̑̏̍ ̘̏̓̍̆̆̎̏ȟ ̘̓̏ ̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̜̆̎̏̍̆̎̕ 
̒̉̎̅̑̏̍́ ˗́̎̅̉̎̒̋̏̄̏ ̐̑̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̖̐̒̉̏̈́ 
̘̟̠̏̓̌̉́̓̒ ̝̟̋̏̎̋̑̆̓̎̏̒̓ȟ ̍́̌̏̊ ̝̟̐̑̏̅̔̋̓̉̃̎̏̒̓ȟ 
̝̟̉̎̆̑̓̎̏̒̓ ̉ ̝̟̐̆̑̒̆̃̆̑́̓̉̃̎̏̒̓Ȣ ˏ ̒̏̅̆̑̇́̎̉̉ 
̖̜̖̒̌̔̏̃ ̉  ̝̜̖̈̑̉̓̆̌̎ ̟̗̗̄́̌̌̉̎́̉̊ ̎̆̑̆̅̋̏ 
̐̑̆̏̂̌́̅́̆̓ ̠̑̆̌̉̄̉̏̈̎́ ̓̆̍́̓̉̋́ ̒  ̙̟̔̒̓̑́́̉̍̚ 
̒̏̅̆̑̇́̎̉̆̍ ̉ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̠̜̎́̐̑̇̆̎̎̍ ́̆̋̓̏̍̕̕ 
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̖̒̓̑́́Ȣ ˗́̋ ̐̑̉ ̖̠̖̐̑̆̏̅̉̚ȟ ̓́̋ ̉ ̐̑̉ ̠̜̖̈́̓̇̎ ̖̖̐̒̉̏̈́ 
̖̜̒̌̔̏̃̆ ̟̗̗̐̒̆̃̅̏̄́̌̌̉̎́̉̉ ̘̟̠̏̓̌̉́̓̒ ̏̅̎̏̏̂̑́̈̉̆̍Ȣ 
˔̝̜̑̉̓̆̌̎̆ ̟̗̜̐̒̆̃̅̏̄́̌̌̉̎́̓̏̑̎̆ ̜̏̂̑́̈ ̜̟̂̃́̓ 
̙̜̏̋̑́̆̎ ̃ ̠̑̋̉̆ ̗̃̆̓́Ȣ ˜̑̉ ̠̜̖̈́̓̇̎ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̟̗̖̄́̌̌̉̎̏̈́ ̎̆̑̆̅̋̏ ̟̟̠̎́̂̌̅́̓̒ ̜̂̔̋̃̆̎̎̆ ̝̜̈̑̉̓̆̌̎̆ 
̟̗̗̐̒̆̃̅̏̄́̌̌̉̎́̉̉Ȣ 
˪Ȣ ˟Ȣ ː̝̠̗̑̉̄̏̑̎ [31]  ̏̐̉̒́̌́ ̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ 
̏̒̏̂̆̎̎̏̒̓̉ ̝̜̖̓́̋̓̉̌̎ ̟̗̗̄́̌̌̉̎́̉̊ȟ ̟̖̠̌̏̋́̌̉̈̔̉̒̚ ̃ 
̐̏̌̏̒̓̉ ̑̓́ ̉ ̄̌̏̓̋̉ ̐̑̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̖̖̐̒̉̏̈́Ȣ ˠ 
̝̜̖̂̏̌̎ ̟̃̏̈̎̉̋́̓ ̠̏̔̆̎̉̚̚ ̜̖̉̎̏̑̏̅̎ ̓̆̌ ̃ 
̘̑̏̓̏̄̌̏̓̏̎̏̊ ̏̂̌́̒̓̉ȟ ̖̓́̋̉ ̋́̋ ̜̃̏̌̏̒ȟ ̎̉̓̉ȟ ̉̄̏̌̋̉ȟ 
̠̌̔̋̏̃́ ̙̖̆̌̔́ȟ ̖̍̔̉Ȣ ˜̠̆̑̆̇̉̃́̎̉ ̝̜̖̂̏̌̎ ̘̟̠̏̓̌̉́̓̒ 
̍́̌̏̊ ̝̟̐̑̏̅̔̋̓̉̃̎̏̒̓ȟ ̝̟̂̆̅̎̏̒̓ ̠̒̏̅̆̑̇́̎̉ȟ 
̝̟̉̎̆̑̓̎̏̒̓ȟ ̝̟̐̆̑̒̆̃̆̑́̓̉̃̎̏̒̓ȡ ̎́ ̃̒̆̍ ̠̐̑̏̓̇̆̎̉̉ 
̖̘̐̒̉̏̓̉̆̒̋̏̄̏ ̠̠̒̏̒̓̏̎̉ ̝̜̂̏̌̎̆ ̟̠̇́̌̔̓̒ ̎́ ̏̅̎̉ ̉ ̓̆ 
̇̆ ̜̉̎̏̑̏̅̎̆ ̓̆̌́Ȣ ˑ̠̃̉̇̆̎̉ȟ ̙̜̒̏̃̆̑́̆̍̆ ̝̜̂̏̌̎̍̉ȟ 
̟̉̍̉̓̉̑̔̉̆̚ ̘̉̈̃̌̆̆̎̉̆ ̜̖̉̎̏̑̏̅̎ ̓̆̌ ̉̈ ̐̏̌̏̒̓̉ ̑̓́ ̉ 
̄̌̏̓̋̉ȟ ̓́̋̇̆ ̘̟̠̏̓̌̉́̓̒ ̋̑́̊̎̉̍ ̏̅̎̏̏̂̑́̈̉̆̍ȟ 
̝̟̒̓̆̑̆̏̓̉̐̎̏̒̓ ̉ ̝̝̟̍̆̅̌̉̓̆̌̎̏̒̓Ȣ ˞ ̠̐̏̃̌̆̎̉̆̍ 
̘̜̖̑̏̓̏̄̌̏̓̏̎ ̟̗̗̄́̌̌̉̎́̉̊ ̑̆̈̋̏ ̠̔̒̉̌̉̃́̆̓̒ 
̠̝̎́̐̑̇̆̎̎̏̒̓ȟ ̝̈̌̏̂̎̏̒̓ ̉ ̠̝̑̏̒̓ ̝̜̖̂̏̌̎Ȣ 
˔̠́̐́̍̓̏̃́̎̎̆ ̉̌̉ ̖̒̏̑́̎̆̎̉̆ ̃ ̠̐́̍̓̉ ̘̜̖̑̏̓̏̄̌̏̓̏̎ 
̟̗̗̄́̌̌̉̎́̉̊ ̉̎̏̑̏̅̎̏̄̏ ̓̆̌́ ̐̑̉ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̖̖̐̒̉̏̈́ ̈́̃̉̒̉̓ ̏̓ ̖́̑́̋̓̆̑́ ̘̠̐̏̍̑́̆̎̉ ̠̒̏̈̎́̎̉Ȣ ˜̑̉ 
̞̘̐̉̌̆̐̓̉̆̒̋̏̍ ̏̎̆̊̑̏̉̅̆ ̖̠̟̠̒̏̑́̎̓̒ ̃ ̠̐́̍̓̉ ̎̆ ̝̓̏̌̋̏ 
̜̏̉̆̊̑̏̎̅̎̆ ̠̐̆̑̆̇̉̃́̎̉ȟ ̎̏ ̉ ̙̉̍̆̃̉̆ ̍̆̒̓̏ ̎́ ̜̃̒̏̓̆ 
̏̎̆̊̑̏̉̅́ ̟̗̗̄́̌̌̉̎́̉̉ ̉̎̏̑̏̅̎̏̄̏ ̓̆̌́ ̃ ̘̑̏̓̏̄̌̏̓̏̎̏̊ 
̏̂̌́̒̓̉Ȣ 
˜̜́̑́̑̆̎̎̊̕ ̖̐̒̉̏̈ ̐̏̅̑́̈̔̍̆̃́̆̓ ̘̎́̌̉̉̆ 
̟̗̗̐̒̆̃̅̏̄́̌̌̉̎́̉̊ȟ ̒̉̍̐̓̏̍́ ̜̏̓̋̑̓̏̒̓̉ ̜̍̒̌̆̊ ̉ 
̖̅̑̔̄̉ ̠̃̌̆̎̉̊ ̖̘̐̒̉̉̆̒̋̏̄̏ ́̃̓̏̍́̓̉̈̍́ ̒ ̘̔̃̒̓̃̏̍ 
̠̏̃̌́̅̆̎̉Ȣ ˢ̜́̑́̋̓̆̑̎̍ ̐̑̉̈̎́̋̏̍ ̠̠̠̃̌̆̓̒ 
̝̄̑́̎̅̉̏̈̎̏̒̓ ̜̖̂̑̆̅̏̃ ̉̅̆̊ȟ ̝̑̉̄̉̅̎̏̒̓ ̜̝̜̖̍̒̌̉̓̆̌̎ 
̗̐̑̏̆̒̒̏̃ȟ ̝̝̌́̂̉̌̎̏̒̓ ̞̗̝̜̖̍̏̉̏̎́̌̎ ̗̑̆́̋̉̊ȟ ̘̓̏ 
̘̏̓̌̉́̆̓ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈ ̏̓ ̖̘̖̐̒̉̏̓̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃ ̉̎̏̊ ̞̓̉̏̌̏̄̉̉Ȣ ˏ ρψχυ ̄Ȣ 0Ȣ 3ÁÍÔȟ ȢɍςςɎ 
̔̓̃̆̑ ̇̅́̌ȟ ̘̓̏ ̜̏̒̎̏̃̎̍ ̠̐̑̏̃̌̆̎̉̆̍ ̞̘̐̉̌̆̐̓̉̆̒̋̏̊ 
̂̏̌̆̈̎̉ ̠̠̟̠̃̌̓̒ ̘̒̏̆̓́̎̉̆ ̙̟̖̔̒̓̑́́̉̚ ̐̆̑̆̇̉̃́̎̉̊ ̒ 
̂̑̆̅̏̍ ̘̠̃̆̌̉̉ȟ ̜̑̆̌̉̄̉̏̈̎̊ ̂̑̆̅Ȣ ˤ́̒̓̏ ̃ ̒̓̑̔̋̓̔̑̔ ̂̑̆̅́ 
̟̘̝̃̋̌́̌̉̒ ̘̍̉̏̌̏̄̉̆̒̋̉̆̕ȟ ̜̑̆̌̉̄̉̏̈̎̆ȟ ̍̆̒̒̉́̎̒̋̉̆ 
̜̍̏̓̉̃ȟ ̟̍̏̓̉̃̉̑̔̉̆̚ ̐̏̃̆̅̆̎̉̆ ̝̂̏̌̎̏̄̏Ȣ ˎ̝̜̏̌̎̆ 
̘̟̒̉̓́̓ ̠̒̆̂ ̠̜̒̃̓̍̉ȟ ̘̐̆̑̉̏̅̉̆̒̋̉ ̜̙̒̌́̓ ̄̏̌̏̒ ̂̏̄́ȟ 
̜̋̏̓̏̑̊ ̃̏̈̌́̄́̆̓ ̎́ ̖̎̉ ̟̏̒̏̂̔ ̟̍̉̒̒̉ȟ ̒̌̆̅̉̓ ̈́ ̆̄̏ 
̅̃̉̇̆̎̉̆̍ȟ ̏̂̒̔̇̅́̆̓ ̆̄̏ ̐̏̒̓̔̐̋̉Ȣ 
˙̎̏̄̉̆ ̉̒̒̌̆̅̏̃́̓̆̌̉ ̜̠̃̅̆̌̌̉ ̐̑̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̊ 
̂̏̌̆̈̎̉ ̜̐́̑́̎̏̉̅̎̆ ̉ ̟̗̄́̌̌̉̎́̓̏̑̎̏-̜̐́̑́̎̏̉̅̎̆ 
̠̠̒̏̒̓̏̎̉ ̒ ̠̑̋̏-̘̜̔̃̒̓̃̆̎̎̍ ̖́̑́̋̓̆̑̏̍ȟ 
̘́̎̓́̒̓̉̆̒̋̉̍̉̕ ̠̐̆̑̆̇̉̃́̎̉̍̉ȟ ̎̆̑̆̅̋̏ ̘̍̉̒̓̉̆̒̋̏̄̏ 
ɉ̑̆̌̉̄̉̏̈̎̏̄̏Ɋ ̠̒̏̅̆̑̇́̎̉ ɍωȟρυȟςσȟςψȟσς-35]. 
˞̏̄̌́̒̎̏ ̜̅́̎̎̍ȟ ̜̐̑̉̃̏̅̉̍̍ ˏȢˏȢ ˗̜́̌̉̎̉̎̍ ɍσφɎȟ 
̟̅̏̍̉̎̉̑̔̆̆̚ ̃ ̖̐̒̉̉́̓̑̉̉ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̖̍̎̏̄̉ ̌̆̓ 
̐̑̆̅̒̓́̃̌̆̎̉̆ ̏ ̓̏̍ȟ ̘̓̏ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈ ̘̏̓̌̉́̆̓ 
̏̓ ̖̐̒̉̏̈̏̃ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ ̂ĕ̝̙̌̉̊ ̝̜̔̅̆̌̎̊ ̃̆̒ 
̜̖̑̆̌̉̄̉̏̈̎ ̐̆̑̆̇̉̃́̎̉̊ȟ ̝̐̏̅̃̆̑̄̌̏̒ ̐̆̑̆̒̍̏̓̑̔Ȣ ˛̅̎́̋̏ 
̞̓̏̓ ̐̑̉̈̎́̋ ̖̠̒̏̑́̎̆̓ ̒̃̏̆ ̟̏̑̉̆̎̓̉̑̔̆̆̚ ̘̈̎́̆̎̉̆ ̉ 
̍̏̇̆̓ ̘̜̝̠̔̉̓̃́̓̒ ̃ ̒̏̃̏̋̔̐̎̏̒̓̉ ̒ ̅̑̔̄̉̍̉ ̋́̋ 
̗̟̅̉̆̑̆̎̉̑̔̉̊̕̕̚ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈Ȣ 
˜̑̉ ̅̆̐̑̆̒̒̉̃̎̏̍ ̖̘̐̒̉̏̓̉̆̒̋̏̍ ̑́̒̒̓̑̏̊̒̓̃̆ ̃ ̠̒̃̈̉ ̒ 
̞̐̉̌̆̐̒̉̆̊ ɉ&πφȢσςςɊ ̘̟̠̏̓̍̆́̓̒ ̘̜̒̔̓̏̎̆ ̠̋̏̌̆̂́̎̉ 
̠̎́̒̓̑̏̆̎̉ ̒ ̔̒̉̌̆̎̉̆̍ ̓̑̆̃̏̇̎̏-̅̆̐̑̆̒̒̉̃̎̏̄̏ 
̠̎́̒̓̑̏̆̎̉ ̔̓̑̏̍ȟ ̘̝̎̆̔̒̉̅̉̃̏̒̓ȟ ̝̅̃̉̄́̓̆̌̎̏̆ 
̂̆̒̐̏̋̏̊̒̓̃̏ ̎́ ̏̎̆̕ ̜̃̑́̇̆̎̎̏̊ ́̒̓̆̎̉̉Ƞ ̜̐̆̑̉̏̅ 
̐̏̎̉̇̆̎̎̏̄̏ ̠̎́̒̓̑̏̆̎̉ȟ ̟̠̒̏̐̑̏̃̏̇̅́̉̆̒̚ ̓̏̒̋̏̊ȟ 
̗̝̜̒̔̉̉̅́̌̎̍̉ ̜̠̍̒̌̍̉ȟ ̠̉̅̆̍̉ ̠̒́̍̏̏̂̃̉̎̆̎̉ȟ 
̗̍́̌̏̆̎̎̏̒̓̉Ȣ ˏȢ ˚Ȣ ˡ́̃̏̑̉̎́ ̃ ̑́̂̏̓̆ȟ ̠̐̏̒̃̆̎̎̏̊̚ 
̘̟̉̈̔̆̎̉ ̝̒̉̎̅̑̏̍́̌̎̏̊ ̜̒̓̑̔̋̓̔̑ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃ ̠̎́̒̓̑̏̆̎̉ȟ ̏̐̉̒́̌́ ̓́̋̉̆ ̑́̈̎̏̃̉̅̎̏̒̓̉ 
̜̖́̆̋̓̉̃̎̕̕ ̒̉̎̅̑̏̍̏̃ȟ ̘̙̖̠̏̓̌̉́̃̉̒ ̏̓ Ⱥ̘̜̖̓̉̐̉̎Ȼ-
̞̘̖̐̉̌̆̐̓̉̆̒̋̉ ̅̉̒̏̑̉̊̕ȟ ̋́̋ ̅̆̐̑̆̒̒̉̉ ̒ ̜̜̃̑́̇̆̎̎̍ 
̘̔̃̒̓̃̏̍ ̒̏̂̒̓̃̆̎̎̏̊ ̗̎̆̐̏̌̎̏̆̎̎̏̒̓̉ ̉ ̏̂̏̒̓̑̆̎̎̏̊ 
̗̑̆́̋̉̆̊ ̎́ ̝̂̏̌̆̈̎Ƞ ̅̆̐̑̆̒̒̉̉ ̒ ̝̟̈́̓̏̑̍̏̇̆̎̎̏̒̓ȟ 
̝̃̉̓́̌̎̏̊ ̓̏̒̋̏̊ ̉ ̗̝̜̒̔̉̉̅́̌̎̍̉ ̜̠̍̒̌̍̉ȟ 
̙̎́̐̏̍̉̎́̃̉̆ ̜̅̆̐̑̆̒̒̉̃̎̆ ̜́̈̕ ̗̠̉̑̋̔̌̑̎̏̄̏ ̖̐̒̉̏̈́Ƞ 
̜̓̑̆̃̏̇̎̆ȟ ̘̒̆̎̆̒̓̏̐́̓̉̆̒̋̉̆ȟ ̖̘̉̐̏̏̎̅̑̉̆̒̋̉̆ȟ 

̘̉̒̓̆̑̉̆̒̋̉̆ ̅̆̐̑̆̒̒̉̉ȢȢ ˜̝̝̑̏̅̏̌̇̉̓̆̌̎̏̒̓ ̅̆̐̑̆̒̒̉̊ 
̜̂̌́ ̘̑́̈̌̉̎̏̊ȡ ̏̓ ̝̖̎̆̒̋̏̌̋̉ ̅̎̆̊ ̅̏ ̝̖̎̆̒̋̏̌̋̉ ̝̎̆̅̆̌ 
̉ ̃ ̝̜̖̏̓̅̆̌̎ ̘̠̖̒̌̔́ ̅̏ ̝̖̎̆̒̋̏̌̋̉ ̠̗̍̆̒̆̃Ȣ ˛̓ 
Ⱥ̘̜̖̓̉̐̉̎Ȼ ̅̉̒̏̑̉̉̕ ̞̓̉-̠̠̒̏̒̓̏̎̉ ̘̝̏̓̌̉́̌̉̒ 
̏̓̒̔̓̒̓̃̉̆̍ ̈̌̏̂̎̏̒̓̉ȟ ̘̐̑̉̅̉̑̉̃̏̒̓̉ȟ ́̄̑̆̒̒̉̉ȟ 
̠̎̆̔̐̑́̃̌̆̍̏̒̓̉ ̐̏̃̆̅̆̎̉̆̍Ȣ ˍ̃̓̏̑ ̘̒̉̓́̆̓ȟ ̘̓̏ ̞̓̉ 
̐̑̉̈̎́̋̉ ̍̏̄̔̓ ̝̔̋́̈́̓ ̎́ ̉̎̏̆ ̘̋́̆̒̓̃̏ ̉ ̄̌̔̂̉̎̔ 
́̆̋̓̉̃̎̏̄̏̕̕ ̑́̒̒̓̑̏̊̒̓̃́ ̐̑̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̊ ̅̆̐̑̆̒̒̉̉ 
̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̝̜̂̑̔̓́̌̎̍̉ ̞̘̐̉̌̆̐̓̉̆̒̋̉̍̉ 
̠̅̉̒̏̑̉̍̉̕Ȣ   
˪̘̐̉̌̆̐̓̉̆̒̋̉̆ ̍́̎̉̉ (F06.302) ̟̟̠̎́̂̌̅́̓̒ 
̘̝̈̎́̉̓̆̌̎̏ ̑̆̇̆ȟ ̘̆̍ ̅̆̐̑̆̒̒̉̉Ȣ ˜̑̉ ̅̉́̄̎̏̒̓̉̋̆ 
̖̘̐̒̉̏̓̉̆̒̋̏̄̏ ̝̍́̎̉́̋́̌̎̏̄̏ ̑́̒̒̓̑̏̊̒̓̃́ ˛̎̉ 
̠̠̟̠̐̑̏̃̌̓̒ ̎̆̏̅̎̏̑̏̅̎̏ȡ ̃ ̏̑̍̆̕ ̂̏̌̆̆ 
̝̜̖̐̑̏̅̏̌̇̉̓̆̌̎ ̝̜̖̄̉̐̏̍́̎̉́̋́̌̎ ̞̐̉̈̏̅̏̃ȟ ̖̂̌̉̈̋̉ 
́̈́̍̕ ̗̠̉̑̋̔̌̑̎̏̄̏ ̖̐̒̉̏̈́Ƞ ̝̜̖̍́̎̉́̋́̌̎ ̠̒̏̒̓̏̎̉̊ ̒ 
̂̑̆̅̏̍ȟ ̗̎́̋̏̎̆ȟ ̞̘̖̊̏̑̉̆̒̋̉̕ȟ ̙̜̖̅̔̑́̌̉̃ ̍́̎̉̊Ȣ     
̟̠̋̏̎̒̓́̓̉̑̔̓̒ ̜̐̆̑̉̏̅ Ⱥ̛̐̏̅̆̍́ȟ ̜̙̐̏̃̆̎̎̏̊ ̞̎̆̑̄̉̉ȟ 
̐̑̉̌̉̃́ ̒̉̌Ȼȟ ̞̘̝̊̏̑̉̎̏̒̓̕Ƞ ̘̒̏̆̓́̎̉̆ ̜̙̐̏̃̆̎̎̏̊ 
́̋̓̉̃̎̏̒̓̉ ̒ ̝̝̟̑́̈̅̑́̇̉̓̆̌̎̏̒̓ȟ ̝̝̟̂̑̔̓́̌̎̏̒̓Ƞ ̔ ̠̑̅́ 
̝̜̖̂̏̌̎ ̜̠̠̠̃̃̌̆̓̒ ̜̎̆̐̑̆̏̅̏̌̉̍̆ ̘̠̃̌̆̆̎̉ ̋ ̟́̌̋̏̄̏̌ȟ 
̠̘̂̑̏̅̇̎̉̆̒̓̃̔ȟ ̐̏̅̇̏̄́̍ȟ ̜̐̏̌̏̃̍ ̞̗̋̒̆̒̒́̍Ȣ 
ˢ́̑́̋̓̆̑̎̏̊ ̘̝̏̓̌̉̉̓̆̌̎̏̊ ̝̟̏̒̏̂̆̎̎̏̒̓ ̞̘̖̐̉̌̆̐̓̉̆̒̋̉ 
̜̖́̆̋̓̉̃̎̕̕ ̖̐̒̉̏̈̏̃ ̠̠̠̃̌̆̓̒ ̘̝̈̎́̉̓̆̌̎̏̆ ̐̑̉̒̔̓̒̓̃̉̆ 
̘̖̅̉̒̏̑̉̆̒̋̉̕ ̋̏̍̐̏̎̆̎̓̏̃ ̃ ̒̓̑̔̋̓̔̑̆ ̋́̋ ̜̖̅̆̐̑̆̒̒̉̃̎ȟ 
̓́̋ ̉ ̝̜̖̍́̎̉́̋́̌̎ ̖̐̒̉̏̈̏̃Ȣ 
˗̘́̓́̓̏̎̉̆̒̋̉̆ ̖̜̐̒̉̏̈ ̐̑̉ ̞̐̉̌̆̐̒̉̉ ɉ&πφȢρςɊ 
̟̃̏̈̎̉̋́̓ ̝̏̓̎̏̒̉̓̆̌̎̏ ̑̆̅̋̏Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̊ ̋́̑̓̉̎̆ 
̟̐̑̆̏̂̌́̅́̓ ̜̒̔̂̒̓̔̐̏̑̏̈̎̆ ̠̠̒̏̒̓̏̎̉ ̒ ̎̆̄́̓̉̃̉̈̍̏̍ 
̉̌̉ ̐́̒̒̉̃̎̏̊ ̘̠̝̟̐̏̅̉̎̆̍̏̒̓ȟ ̒̔̂̒̓̔̐̏̑ ̒ ̍̔̓̉̈̍̏̍ȟ 
̠̜̐̏̒̓̏̎̎̍ ̜̒̓̆̑̆̏̓̉̐̎̍ ̂̏̑̍̏̓́̎̉̆̍ ̉̌̉ 
̝̜̉̍̐̔̌̒̉̃̎̍ ̃̏̈̂̔̇̅̆̎̉̆̍Ȣ ˚̆̑̆̅̋̏ ̘̋́̓́̓̏̎̉̆̒̋̉̆ 
̑́̒̒̓̑̏̊̒̓̃́ ̠̠̟̠̐̑̏̃̌̓̒ ̞̝̐̔̑̉̌̎̏-̙̜̅̔̑́̌̉̃̍ 
̐̏̃̆̅̆̎̉̆̍ ̒ ̘̝̄̑̉̍́̒̎̉́̎̆̍ȟ ̠̒̓̆̑̆̏̓̉̐̉̍̉ȟ ̞̖̏̌́̌̉̆̊ȟ 
̏̓̃̆̓́̍̉ Ⱥ̍̉̍̏ȻȢ 
˪̘̐̉̌̆̐̓̉̆̒̋̉̊ ̏̎̆̊̑̏̉̅. ˛̜̒̓̑̆ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ 
̖̜̐̒̉̏̈ ̒ ̋́̑̓̉̎̏̊ ̏̎̆̊̑̏̉̅́ ̟̟̠̎́̂̌̅́̓̒ ̝̒̑́̃̎̉̓̆̌̎̏ 
̑̆̅̋̏Ȣ ˗́̋ ̉ ̐̑̉ ̜̖̏̎̆̊̑̏̉̅̎ ̠̠̖̒̏̒̓̏̎̉ ̉̎̏̄̏ ̄̆̎̆̈́ȟ 
̘̝̈̎́̉̓̆̌̎̏̆ ̍̆̒̓̏ ̃ ̒̓̑̔̋̓̔̑̆ ̖̐̒̉̏̈́ ̟̈́̎̉̍́̓ 
̟̜̉̌̌̈̏̑̎̆ ̑́̒̒̓̑̏̊̒̓̃́ ̘́̎̓́̒̓̉̆̒̋̏̄̏̕ ̠̒̏̅̆̑̇́̎̉ȟ ́ 
̓́̋̇̆ ̝̜̈̑̉̓̆̌̎̆ ̉ ̖̜̒̌̔̏̃̆ ̟̗̗̄́̌̌̉̎́̉̉Ȣ  
˛̟̋̑̔̇́̆̆̚ ̠̃̏̒̐̑̉̎̉̍́̆̓̒ ̝̜̂̏̌̎̍̉ ̋́̋ ́̅ ̉̌̉ ̑́̊ȟ 
̗̒̆̎́ ̃̒̆̎́̑̏̅̎̏̄̏ ̐̑́̈̅̎̉̋́ ̉̌̉ ̠̍̉̑̏̃́ ̋́̓́̒̓̑̏́̕Ȣ 
˞̠̆̂ ̝̜̂̏̌̎̆ ̜̘̏̂̎̏ ̘̟̒̉̓́̓ ̂̏̄́̍̉ȟ ́̐̏̒̓̏̌́̍̉ȟ 
̜̍̏̄̔̆̒̓̃̆̎̎̍̉̚ ̟̝̌̅̍̉ȟ ̐̆̑̒̏̎́̇́̍̉ ̌̆̄̆̎̅ȟ ̒̋́̈́̎̉̊Ȣ 
ˏ ̞̓̏̍ ̘̋́̆̒̓̃̆ ̏̎̉ ̘̟̔́̒̓̃̔̓ ̃ ̖̐̑́̈̅̎̆̒̓̃́ȟ ̜̖̍̉̑̏̃ 
̖̋́̓́̋̌̉̈̍́ȟ ̟̠̏̂́̓̒̚ ̒ ˎ̏̄̏̍ȟ ̜̟̠̃̅́̉̍̉̒̚ ̘̠̌̉̎̏̒̓̍̉ 
̠̎́̒̓̏̆̄̏̚ ̉ ̙̐̑̏̌̏̄̏Ȣ ˍ̜̆̋̓̉̃̎̆̕̕ ̑́̒̒̓̑̏̊̒̓̃́ 
̠̠̟̠̐̑̏̃̌̓̒ ̞̋̒̓́̈̏̍ȟ ̃̏̒̓̏̑̄̏̍ ̉̌̉ ̖̒̓̑́̏̍ȟ ̄̎̆̃̏̍ȟ 
̔̇́̒̏̍ȟ ̝̟̈̌̏̂̎̏̒̓Ȣ ˙̜̏̓̏̑̎̆ ̙̠̎́̑̔̆̎̉ ̐̑̉ 
̞̘̐̉̌̆̐̓̉̆̒̋̏̍ ̏̎̆̊̑̏̉̅̆ ̜̟̠̃̑́̇́̓̒ ̋́̋ 
̝̟̈́̓̏̑̍̏̇̆̎̎̏̒̓ȟ ̓́̋ ̉ ̘̙̑̆̈́̊̉̍ ̃̏̈̂̔̇̅̆̎̉̆̍ 
̞̐̉̌̆̐̓̉̏̑̍̎̏̄̏̕ ̓̉̐́ ̉̌̉ ̟̎́̐̏̍̉̎́̉̍̚ 
̘̋́̓́̓̏̎̉̆̒̋̏̆Ȣ ˏ ̘̏̓̌̉̉̆ ̏̓ ̘̒̔̍̆̑̆̎̏̄̏ ̑́̒̒̓̑̏̊̒̓̃́ 
̠̒̏̈̎́̎̉ ̝̜̂̏̌̎̆ ̟̃̒̐̏̍̉̎́̓ ̒̏̅̆̑̇́̎̉̆ ̖̒̃̏̉ ̄̑̆̈ȟ ̎̏ 
̝̟̐̏̌̎̏̒̓ ̟́̍̎̆̈̉̑̔̓ ̟̟̏̋̑̔̇́̔̚ ̏̂̒̓́̎̏̃̋̔Ȣ ˏ ̘̏̓̌̉̉̆ 
̏̓ ̏̎̆̊̑̏̉̅́ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ ̞̘̐̉̌̆̐̓̉̆̒̋̉̊ ̏̎̆̊̑̏̉̅ 
̉̍̆̆̓ ̜̘̏̂̎̏ ̑̆̌̉̄̉̏̈̎̏̆ ̒̏̅̆̑̇́̎̉̆ȟ ̘̋́̓́̓̏̎̉̆̒̋̉̆ 
̑́̒̒̓̑̏̊̒̓̃́ ̍̏̄̔̓ ̝̟̐̏̌̎̏̒̓ ̝̏̓̒̔̓̒̓̃̏̃́̓ ̉̌̉ ̜̝̂̓ 
̜̑̔̅̉̍̆̎̓́̑̎̍̉ȟ ̏̎̆̊̑̏̉̅ ̃̏̈̎̉̋́̆̓ ̃̎̆̈́̐̎̏Ȣ ˜̑̉ 
̙̉̈̏̑̆̎̉̉̕ ̏̎ ̜̠̑́̈̃̆̑̓̃́̆̓̒ ̐̏̒̓̆̐̆̎̎̏ȟ ̖̠̐̑̏̏̅ ̠̑̅ 
̒̓́̅̉̊ ɉ̠́̆̋̓̉̃̎́̕̕ȟ ̂̑̆̅ ̉̎̓̆̑̍̆̓́̍̏̑̏̈́̕ȟ ̜̏̒̓̑̊ 
̘́̎̓́̒̓̉̆̒̋̉̊̕ ̂̑̆̅ɊȢ  
ˍ̃̓̏̑́̍̉ȟ ̘̙̉̈̔́̃̉̍̉ ̏̒̏̂̆̎̎̏̒̓̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ 
̏̎̆̊̑̏̉̅́ [14,37,38,39]ȟ ̔̒̓́̎̏̃̌̆̎̏ȟ̘̓̏ ̠̅̌ ̎̆̄̏ 
̖́̑́̋̓̆̑̎̏ ̜̂̒̓̑̏̆ ̑́̈̃̉̓̉̆ ̜̖̒̎̏̃̉̅̎ ̟̗̄́̌̌̉̎́̓̏̑̎̏-
̜̖̂̑̆̅̏̃ ̐̆̑̆̇̉̃́̎̉̊ ̑̆̌̉̄̉̏̈̎̏-̘̋̏̒̍̉̆̒̋̏̄̏ 
̠̒̏̅̆̑̇́̎̉ ̎́ ̏̎̆̕ ̝̅̃̉̄́̓̆̌̎̏̊ ̈́̓̏̑̍̏̇̆̎̎̏̒̓̉ ̉̌̉ 
̍̏̓̏̑̎̏̄̏ ̠̃̏̈̂̔̇̅̆̎̉ȟ ̘̘́̒̓̉̎̏̆ ̙̎́̑̔̆̎̉̆ 
̏̑̉̆̎̓̉̑̏̃̋̉ȟ ̜̃̎̆̈́̐̎̊ ̜̖̃̏̅ ̉̈ ̖̐̒̉̏̈́ ̉ ̏̓̒̔̓̒̓̃̉̆ 
̟̐̏̒̌̆̅̔̆̊̚ ́̍̎̆̈̉̉Ȣ 
#Ȣ  ˡȢ ˞̆̍̆̎̏̃ ̜̔̋́̈̃́̆̓ȟ ̘̓̏ ̉̎̏̄̅́ ̜̒̎̏̃̉̅̎̆ ̠̠̒̏̒̓̏̎̉ 
̘̟̠̒̏̆̓́̓̒ ̒ ̠̠̃̌̆̎̉̍̉ ̙̏̄̌̔̆̎̎̏̒̓̉ȟ ̠̑́̒̓̆̑̎̎̏̒̓̉ȟ 
̝̅̃̉̄́̓̆̌̎̏̄̏ ́̃̓̏̍́̓̉̈̍́ ̉ ̝̜̂̏̌̎̆ ̃ ̓́̋̏̍ ̠̒̏̒̓̏̎̉̉ 



 
 

175 

̠̐̑̏̉̈̃̏̅̓ ̜̜̎̆̏̒̍̒̌̆̎̎̆ ̠̅̆̊̒̓̃̉ȟ ̜̋̏̓̏̑̆ ̍̏̄̔̓ ̝̒̓́̓ 
̜̏̐́̒̎̍̉ ̠̅̌ ̟̖̏̋̑̔̇́̉̚Ȣ ˍ̃̓̏̑ ̘̐̏̅̆̑̋̉̃́̆̓ȟ ̘̓̏ 
̘́̎̓́̒̓̉̆̒̋̉̆̕ ̟̗̄́̌̌̎̎́̓̏̑̎̏-̜̂̑̆̅̏̃̆ ̜̒̎̏̃̉̅̎̆ 
̠̐̆̑̆̇̉̃́̎̉ ̜̘̏̂̎̏ ̜̟̂̃́̓ ̜̐̑̏̎̉̈́̎ ̖̜́̑́̋̓̆̑̎̍̉ ̠̅̌ 
̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊ ̜́̄̑̆̒̒̉̃̎̍̉ ̗̠̓̆̎̅̆̎̉̍̉ ̉ 
̍̏̓̉̃́̍̉Ȣ 
˝Ȣ ːȢ ː̉̒̍́̓̔̌̉̎́ ̘̒̉̓́̆̓ȟ ̘̓̏ ̜̏̎̆̊̑̏̉̅̎̆ ̠̠̒̏̒̓̏̎̉ 
̍̏̄̔̓ ̟̝̠̎́̂̌̅́̓̒ ̋́̋ ̐̑̉ ̠̓̇̆̌̏̍ȟ ̓́̋ ̉ 
̘̅̏̂̑̏̋́̆̒̓̃̆̎̎̏̍ ̘̓̆̆̎̉̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ ̗̐̑̏̆̒̒́Ȣ 
ˑ̗̝̉̆̑̆̎̉́̌̎̏̕̕-̘̅̉́̄̎̏̒̓̉̆̒̋̉̆ ̐̑̉̈̎́̋̉ ̉ 
̏̒̏̂̆̎̎̏̒̓̉ ̖̐̒̉̏̈̏̃ ̐̑̉ ̞̐̉̌̆̐̒̉̉Ȣ 
˝̘̠́̈̄̑́̎̉̆̎̉ ̙̜̖̉̈̏̑̆̎̏̐̏̅̏̂̎̕ ̖̐̒̉̏̈̏̃ 
̞̘̐̉̌̆̐̓̉̆̒̋̏̊ ̜̐̑̉̑̏̅ ̉ ̘̜̖́̎́̌̏̄̉̎ ̖̐̒̉̏̈̏̃ ̐̑̉ 
̙̉̈̏̑̆̎̉̉̕ ̠̟̐̑̆̅̒̓́̃̌̓ ̘̝̜̈̎́̉̓̆̌̎̆ ̓̑̔̅̎̏̒̓̉Ȣ  
ˏ̍̆̒̓̆ ̒ ̓̆̍ ̜̉̈̃̆̒̓̎ ̜̏̐̑̆̅̆̌̆̎̎̆ ̈́̋̏̎̏̍̆̑̎̏̒̓̉ 
̘̠̓̆̆̎̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ̒ ̑́̈̃̉̓̉̆̍ 
̙̜̖̉̈̏̑̆̎̏̐̏̅̏̂̎̕ ̖̘̖̑̏̎̉̆̒̋̉ ̖̐̒̉̏̈̏̃Ȣ ˔́̅̏̌̄̏ ̅̏ 
̜̖̑́̈̃̆̑̎̔̓ ̟̗̄́̌̌̉̎́̓̏̑̎̏-̜̖̐́̑́̎̏̉̅̎ ̉ 
̘̖̋́̓́̓̏̎̉̆̒̋̉ ̠̒̏̒̓̏̎̉̊ ̘̃̎́́̌̆ ̃ ̋́̑̓̉̎̆ ̘̜̖̒̔̍̆̑̆̎ 
̑́̒̒̓̑̏̊̒̓̃ȟ ́ ̈́̓̆̍ ̉ ̃ ̜̖̋̑́̓̋̏̃̑̆̍̆̎̎ ̖̘̖̐̒̉̏̓̉̆̒̋̉ 
̞̖̐̉̈̏̅́ ̂̆̈ ̘̠̐̏̍̑́̆̎̉ ̠̒̏̈̎́̎̉ ̟̠̑́̈̃̉̃́̓̒ 
̘̜́̎́̌̏̄̉̎̆ ̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̉̆ ̑́̒̒̓̑̏̊̒̓̃́ȟ ̎̏ ̃ 
̑̔̅̉̍̆̎̓́̑̎̏̍ȟ ̎̆̑́̈̃̆̑̎̔̓̏̍ ̃̉̅̆Ȣ ˛̎̉ ̠̠̒̓́̎̏̃̓̒ ̋́̋ 
̜̂ Ⱥ̐̑̏̏̂̑́̈̏̍Ȼ ̖̘̑̏̎̉̆̒̋̏̄̏ ̖̐̒̉̏̈́ȟ ̎́ ̘̓̏ ̏̂̑́̓̉̌̉ 
̃̎̉̍́̎̉̆ ˒Ȣ ̠ Ȣ ̇ ̘̏̌́̎̏̃́ȟ ˏȢ ̊ Ȣ l ́̃̏̑̉̎́ȟ ́ ̆̆̚ ̝̙̑́̎̆ 
O. Binswanger (1899), E. Kraepelin (1910), M. Sakel (1913). 
˔̝̅̆̒ ̝̠̎̆̌̈ ̎̆ ̝̔̒̍̏̓̑̆̓ ̟̉̈̃̆̒̓̎̔ ̟́̎́̌̏̄̉ ̒ ̓́̋ 
̜̜̎́̈̃́̆̍̍̉ ̜̓̑́̎̈̉̓̏̑̎̍̉ ̙̔̂́̍̉ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ȟ 
̠̠̐̑̏̃̌̆̎̉ ̜̖̋̏̓̏̑ ̃ ̘̝̈̎́̉̓̆̌̎̏̊ ̒̓̆̐̆̎̉ ̟̋̏̑̑̆̌̉̑̔̓ 
̒̏ ̒̓̑̔̋̓̔̑̏̊ ̐̆̑̃̏̄̏ ̑́̈̃̆̑̎̔̓̏̄̏ Ⱥ̍́̎̉̆̒̓̎̏̄̏̕Ȼ 
̐̑̉̒̓̔̐́ ̂̏̌̆̈̎̉ ɍτπȟτρȟτςɎȢ  
ˢ̘̑̏̎̉̆̒̋̉̆ ̞̘̐̉̌̆̐̓̉̆̒̋̉̆ ̖̜̐̒̉̏̈ ̟̃̏̈̎̉̋́̓ȟ ̋́̋ ̔̇̆ 
̜̝̔̋́̈̃́̌̏̒ȟ ̠̒̐̔̒̓ ρπ-ρυ ̌̆̓ ̏̓ ̘̎́́̌́ ̂̏̌̆̈̎̉ȟ ̘̐̑̉̆̍ 
̝̙̠̎́̉̂̏̌́ ̜̝̃̑́̇̆̎̎̏̒̓ ̠̈́̂̏̌̆̃́̎̉ ̖̠̐̑̉̏̅̉̓̒ ̃ ̞̖̓̉ 
̘̠̖̒̌̔́ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̎́ ̟̙̎̏̆̒̋̉̊ ̃̏̈̑́̒̓Ȣ ˗̘̌̉̎̉̆̒̋̉̆ 
̠̠̐̑̏̃̌̆̎̉ ̞̐̉̌̆̐̒̉̉ ̐̑̉ ̞̓̏̍ ̋̑́̊̎̆ ̜̐̏̌̉̍̏̑̎̕ȡ 
̠̎́̑̅̔ ̒ ̝̙̂̏̌̉̍̉ ̉ ̜̍́̌̍̉ ̐̑̉̐́̅̋́̍̉ ̔ ̝̜̖̂̏̌̎ 
̘̟̠̏̓̍̆́̓̒ ̠̉̈̍̆̎̆̎̉ ̠̎́̒̓̑̏̆̎̉ ̉ ̘̜̒̔̍̆̑̆̎̆ ̠̠̒̏̒̓̏̎̉ 
̘̑́̈̌̉̎̏̊ ̖̘̐̒̉̏̐́̓̏̌̏̄̉̆̒̋̏̊ ̜̒̓̑̔̋̓̔̑Ȣ  
˚́̉̂̏̌̆̆ ̜̒̔̆̒̓̃̆̎̎̍̚ ̗̝̅̉̆̑̆̎̉́̌̎̏̕̕-
̘̅̉́̄̎̏̒̓̉̆̒̋̉̍ ̐̑̉̈̎́̋̏̍ ̠̠̠̃̌̆̓̒  ̘̑́̈̌̉̉̆ ̃ ̒̓̑̔̋̓̔̑̆ 
̉̈̍̆̎̆̎̉̊ ̘̌̉̎̏̒̓̉ ̐̑̉ ̙̉̈̏̑̆̎̉̉̕ ̉ ̞̐̉̌̆̐̒̉̉ɍρȟ φȟ ωɂ
11, 14, 21, 23, 50].  
˜̑̉ ̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊ ̝́̎̓̉̋̏̎̃̔̌̒́̎̓́̍̉ 
̍̏̇̎̏ ̝̠̅̏̂̉̓̒ ̒̔̆̒̓̃̆̎̎̏̊̚ ̉̌̉ ̅́̇̆ ̐̏̌̎̏̊ ̗̑̆̅̔̋̉̉ 
̙̉̈̏̑̆̎̏̐̏̅̏̂̎̏̊̕ ̒̉̍̐̓̏̍́̓̉̋̉ȟ ̘̓̏ ̍̏̇̆̓ ̠̝̠̃̉̓̒ 

̝̅̏̋́̈́̓̆̌̒̓̃̏̍ ̘̒̉̍̐̓̏̍́̓̉̆̒̋̏̄̏ ̖́̑́̋̓̆̑́ ̖̐̒̉̏̈́Ȣ  
˪̓̏ ̠̐̏̈̃̏̌̆̓ ̝̄̏̃̏̑̉̓ ̏ ̓̏̍ȟ ̘̓̏ ̖̜̐̒̉̏̈ ̒ 
̙̉̈̏̑̆̎̏̐̏̅̏̂̎̏̊̕ ̒̉̍̐̓̏̍́̓̉̋̏̊ ̔ ̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊ 
ɂ ̠̠̐̑̏̃̌̆̎̉ ̏̒̎̏̃̎̏̄̏ ̠̈́̂̏̌̆̃́̎̉ ̉ ̎̆̓ ̏̒̎̏̃́̎̉̊ 
̝̑́̒̒̍́̓̑̉̃́̓ ̖̉ ̋́̋ ̗̟̋̏̍̂̉̎́̉ ̞̐̉̌̆̐̒̉̉ ̒ 
̙̉̈̏̑̆̎̉̆̊̕Ȣ 
˜̖̘̒̉̏̓̉̆̒̋̉̆ ̑́̒̒̓̑̏̊̒̓̃́ ̐̑̉ ̞̐̉̌̆̐̒̉̉ȟ ̏̒̏̂̆̎̎̏ 
̖̘̑̏̎̉̆̒̋̉̆ȟ ̎́̒̓̔̐́̌̉ ̒ ̠̐̏̃̌̆̎̉̆̍ ̅̉̒̏̑̉̉̕ȟ ̜̖̐̏̃̓̏̑̎ 
̘̜̖̒̔̍̆̑̆̎ ̠̒̏̒̓̏̎̉̊ȟ ̟̎́̑́̒̓́̆̊̚ ̗̅̆̍̆̎̉̉Ȣ 
ˎ̝̜̏̌̎̆ ̞̐̉̌̆̐̒̉̆̊ ̝̒̑́̃̎̉̓̆̌̎̏ ̑̆̅̋̏ ̜̟̂̃́̓  
̘̜̏̈́̂̏̆̎ ̜̂̑̆̅̏̃̍̉ ̠̐̆̑̆̇̉̃́̎̉̍̉ȟ ̖́̑́̋̓̆̑̎́ ̖̉ 
̝̒̐̏̒̏̂̎̏̒̓ Ⱥ̗̝̅̉̒̓́̎̉̑̏̃́̓Ȼ ̠̒̆̂ ̏̓ ̜̖̂̑̆̅̏̃ ̉̅̆̊Ȣ 
ˎ̝̏̌̎̏̊ ̞̐̉̌̆̐̒̉̆̊ ̒ ̙̜̉̈̏̑̆̎̏̐̏̅̏̂̎̍̕ ̖̐̒̉̏̈̏̍ȟ 
̠̏̒̓́̆̓̒ ̃ ̙̎́̆̍ ̏̂̆̒̓̃̆̎̎̏̍̚ ̍̉̑̆ȟ ̋́̋ ̜̂ ̏̎ ̎̉ ̠̒̔̇́̌̒ 
̃̏̋̑̔̄ ̆̄̏ ȺˬȻ ɍςσɎȢ 
ˠ ̝̜̖̂̏̌̎ ̞̐̉̌̆̐̒̉̆̊ ̜̠̠̝̃̃̌̌̉̒ ̠̠̃̌̆̎̉ ̗̐̆̑̒̆̃̆̑́̉̉ 
ɉ̠̈́̒̓̑̆̃́̎̉ ̃ ̘̑̆̉ȟ ̜̙̍̌̆̎̉̉ȟ ̍̏̓̏̑̉̋̆Ɋȟ ̃ ̓̏ ̠̃̑̆̍ ̋́̋ ̔ 
̝̜̖̂̏̌̎ ̙̉̈̏̑̆̎̉̆̊̕ ɂ ̗̘̒̐̆̉̉̆̒̋̉̆̕ ̙̘̉̈̏̑̆̎̉̆̒̋̉̆̕ 
̙̠̎́̑̔̆̎̉ ̜̙̠̍̌̆̎̉Ȣ  
˛̂̉̌̉̆ ̒̆̎̆̒̓̏̐́̓̉̊ ̉ ̃́̈̏-̜̖̃̆̄̆̓́̓̉̃̎ ̑́̒̒̓̑̏̊̒̓̃ ̃ 
̘̏̓̌̉̉̆ ̏̓ ̙̉̈̏̑̆̎̉̉̕ȟ ̘̓̏ ̃̆̅̆̓ ̋ ̟̏̑̍̉̑̏̃́̎̉̕ 
̐́̑́̎̏̉̅̎̏̄̏ ̂̑̆̅́ ̒̏ ̘̝̈̎́̉̓̆̌̎̏̊ ̜̝̟̃̑́̇̆̎̎̏̒̓ 
̖̘̉̐̏̏̎̅̑̉̆̒̋̏̄̏ ̂̑̆̅́ Ȣ          
ˎ̜̒̓̑̏̆ ̎́̑́̒̓́̎̉̆ ̗̅̆̍̆̎̉̉ ̉ ̝̐̑̏̄̑̆̅̉̆̎̓̎̏̒̓ ̘̠̓̆̆̎̉ 
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̉̒̒̌̆̅̏̃́̎̉̊ȟ ̎́̉̂̏̌̆̆ ̘̜̈̎́̉̍̍̉ ̜̂̌̉ȡ 
1 -̝̜̐́̑̏̋̒̉̈̍́̌̎̆ ̠̠̒̏̒̓̏̎̉ ̃ ́̎́̍̎̆̈̆ȟ  
2-̜̒̃̏̊̒̓̃̆̎̎̆ ̞̐̉̌̆̐̒̉̉ ̠̉̈̍̆̎̆̎̉ ̃ ́̆̋̓̉̃̎̏̊̕̕ ̒̆̑̆̕ȟ 
̜̙̍̌̆̎̉̉ȟ ̍̏̓̏̑̉̋̆ȟ ̝̉̎̓̆̌̌̆̋̓̔́̌̎̏-̘̍̎̆̒̓̉̆̒̋̏̆ 
̒̎̉̇̆̎̉̆Ȣ  
3-ˡ̏̑̍̉̑̏̃́̎̉̆ ̒̓̏̊̋̏̊ ̉ ̃ ̠̑̅̆ ̘̒̌̔́̆̃ ̖̘̑̏̎̉̆̒̋̏̊ 
̖̘̐̒̉̏̓̉̆̒̋̏̊ ̒̉̍̐̓̏̍́̓̉̋̉ ̖̐̑̏̉̒̏̅̉̌̏ ̐̑̉ ̝̅̌̉̓̆̌̎̏̍ 
̘̓̆̆̎̉̉ ̞̘̐̉̌̆̐̓̉̆̒̋̏̄̏ ̗̐̑̏̆̒̒́ȟ ȟ ̓Ȣ̆Ȣ ̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ 
̞̐̉̌̆̐̒̉̉ ̉̍̆̌́ ̒̔̆̒̓̃̆̎̎̏̆̚ ̘̈̎́̆̎̉̆ 
4-˥̜̉̈̏̑̆̎̏̐̏̅̏̂̎̆̕ ̖̜̐̒̉̏̈ ̎́̉̂̏̌̆̆ ̘́̒̓̏ 
̎́̐̏̍̉̎́̌̉ ̖́̔̓̏̓̏̎̎̏ ̟̃̏̈̎̉̋́̉̆̚ ́̆̋̓̉̃̎̏̕̕-
̜̂̑̆̅̏̃̆ ̜̐̑̉̒̓̔̐ ̙̉̈̏̑̆̎̉̉̕ȟ ̏̅̎́̋̏ ̘̝̏̓̌̉́̌̉̒ ̐̏ 
̅̉̎́̍̉̋̆ȟ  
5- ̝̒̏̐̑̏̃̏̇̅́̌̉̒ ̎̆ ̜̒̃̏̊̒̓̃̆̎̎̍̉ ̙̉̈̏̑̆̎̉̉̕ 
̘̏̑̄́̎̉̆̒̋̉̍̉ ̒̉̍̐̓̏̍́̍̉Ȣ 
6-ˏ ̘̏̓̌̉̉̆ ̏̓ ̗̐́̉̆̎̓̏̃ ̒ ̙̉̈̏̑̆̎̉̆̊̕ȟ ̝̜̂̏̌̎̆ ̒ 
̞̘̐̉̌̆̐̓̉̆̒̋̉̍̉ ̖̐̒̉̏̈́̍̉ ̐̏̅̑̏̂̎̏ ̉ ̏̓̋̑̏̃̆̎̎̏ 
̜̏̐̉̒̃́̌̉ ̒̃̏̉ ̠̐̆̑̆̇̉̃́̎̉ȟ  
7-̖́̑́̋̓̆̑̎̏ ̝̙̂̏̌̏̆ ̘̔́̒̓̉̆ ̘̖̅̉̒̏̑̉̆̒̋̉̕ ̋̏̍̐̏̎̆̎̓̏̃Ȣ  
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41 ˞̘́̃̆̎̋̏ȟ ˘Ȣ˙Ȣ ˜̖̠̒̉̏̐́̓̏̌̏̄̉ ̉ ̋̌̉̎̉̋́ ̜̖̏̒̓̑ ̜̖̋̑́̓̋̏̃̑̆̍̆̎̎ ̖̘̖̐̒̉̉̆̒̋̉ ̠̒̏̒̓̏̎̉̊ ̃ ̘̓̆̆̎̉̆ ̐̑̉̒̓̔̐̏̏̂̑́̈̎̏-
̐̑̏̄̑̆̅̉̆̎̓̎̏̊ ̙̉̈̏̑̆̎̉̉̕ȡ ̅̉̒Ȣ ... ̋ ́̎̅Ȣ ̍̆̅Ȣ ̎́̔̋Ȣ- ̇ Ȣ, 1974. - ρψω ̒Ȣ  

42 Conrad, K. Die beginnende Schizophrenic / / K.Conrad. - Stuttgart: Thieme, 1959.  - 165 ̑ .  
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˥ȢˍȢ ˟˒˙˕˝˗ˠ˘˛ˏˍ1ȟ ˠȢ˓Ȣ˞ˍˑ˨˝ˢˍ˚˛ˏˍ1, ̇ Ȣ˟Ȣˑˍ˖˝ˎ˒˗˛ˏ2 

1˙̜̆̇̅̔̎́̑̏̅̎̊ ̖̋́̈́̒̋̏-̗̓̔̑̆̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˢȢˍȢˬ̒́̃̉ȟ ̋́̆̅̑́̕ ̓̆̑́̐̉̉ ȟ  
2˥ːˎ˞˙˜  ̃̑Ȣ̎̆̃̑̏̌̏̄Ȣ ̄ ˥ ̜̍̋̆̎̓ 

 
˛˞˛ˎ˒˚˚˛˞˟˕ ˟˒˝ˍ˜˕˕ ˎ ˛˘˩˚˨ˢ x ˒˝˒ˎ˝˛ˏˍ˞˗ˠ˘ˬ˝˚˨˙˕ ˔ˍˎ˛˘˒ˏˍ˚˕ˬ˙˕ ˞ ˞˛˜ˠ˟˞˟ˏˠ˫˦˒˖ ˞˒˝ˑ˒ˤ˚˛-

˞˛˞ˠˑ˕˞˟˛˖ ˜ˍ˟˛˘˛ː˕˒ ̟
 

˛̒̓̑̏̆ ̙̎́̑̔̆̎̉̆ ̍̏̈̄̏̃̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ɉ˛˚˙˗Ɋ ̉ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̆ ̠̈́̂̏̌̆̃́̎̉ ɉˣˏ˔Ɋȟ ̠̠̟̠̃̌̓̒ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ 
̃̆̅̔̉̍̉̚ ̘̐̑̉̉̎́̍̉ ̗̉̎̃́̌̉̅̉̈́̉̉ ɍυȟφɎȢ ˚̝̠̆̌̈ ̜̝̈́̂̃́̓ ̉ ̏ ̓̏̍ȟ ˍːȟ ̘̠̒̆̑̅̆̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ ɉ˞˚Ɋȟ ̙̠̎́̑̔̆̎̉ ̑̉̓̍́ ̗̒̆̑̅́ 
̠̠̟̠̃̌̓̒ ̎́̉̂̏̌̆̆ ̘̜̈̎́̉̍̍̉ ̗̜̍̏̅̉̉̉̑̔̆̍̍̉̕ ́̋̓̏̑́̍̉̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ˛˚˙˗ ̉ ̖̅̑̔̄̉ ˣˏ˔ȟ ̜̙̠̐̏̃́ ̠̝̃̆̑̏̓̎̏̒̓ ̖̉ 
̠̑́̈̃̉̓̉ ̃ χɀψ ̑́̈́Ȣ ˪̓̏ ̓̑̆̂̔̆̓ ̋̏̍̐̌̆̋̒̎̏̄̏ ̖̐̏̅̏̅́ ̋ ̘̜̌̆̆̂̎̍ ̠̠̍̆̑̏̐̑̉̓̉̍ ̉ ̅̉̋̓̔̆̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̃ ̐̑̏̃̆̅̆̎̉̉ 
̋̏̍̂̉̎̉̑̏̃́̎̎̏̊ ̎̆̊̑̏̐̑̏̓̆̋̓̏̑̎̏̊ ̓̆̑́̐̉̉Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̗̠̠̆̑̆̂̑̏̃́̒̋̔̌̑̎́ ̝̂̏̌̆̈̎ȟ ̗̉̓̏̌́̃̉̎̕ȟ ̗̠̎̆̊̑̏̐̑̏̓̆̋̉ȟ ̍̏̈̄̏̃̏̆ ̋̑̏̃̏̏̂̑́̆̎̉̆̚.   
 
˪̘̟̐̉̅̆̍̉̏̌̏̄̉̆̒̋̔ ̉ ̘̟̅̆̍̏̄̑́̉̆̒̋̔̕ ̗̟̒̉̓̔́̉ ̃ ̍̉̑̆ 
̐̏ ̗̠̆̑̆̂̑̏̃́̒̋̔̌̑̎̏̊ ̐́̓̏̌̏̄̉̉ ̖́̑́̋̓̆̑̉̈̔̆̓ 
̠̐̏̃̒̆̍̆̒̓̎́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̞̓̏̊ ̐́̓̏̌̏̄̉̉ȟ 
Ⱥ̐̏̒̓́̑̆̎̉̆Ȼ ̠̎́̒̆̌̆̎̉ ̉ ̘̔̃̆̌̉̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̞̖̓̉ 
̈́̂̏̌̆̃́̎̉̊ȟ ̖̉ Ⱥ̏̍̏̌̏̇̆̎̉̆Ȼ ̃ ̠̒̃̈̉ ̒ ̑̏̒̓̏̍ 
̞̝̜̖̋̒̓̑̆̍́̌̎ ́̋̓̏̑̏̃̕ ̉ ̃̏̈̅̆̊̒̓̃̉̊Ȣ ˚̆ ̍̆̎̆̆ ̃́̇̆̎ ̉ 
́̋̓̕ ̘́̒̓̏̊ ̟̒̏̐̔̓̒̓̃̔̆̊̚ ̘̒̆̑̅̆̎̏-̒̏̒̔̅̉̒̓̏̊ ̐́̓̏̌̏̄̉̉ 
̔ ̗̌̉ ̒ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍̉ ̠̈́̂̏̌̆̃́̎̉̍̉Ȣ ˜̞̏̓̏̍̔ 
̠̋̏̍̂̉̎̉̑̏̃́̎̎́ ̠̎̆̊̑̏̐̑̏̓̆̋̓̏̑̎́ ̉ ̘̠̍̆̓́̂̏̌̉̆̒̋́ 
̠̓̆̑́̐̉ ̔ ̞̓̏̄̏ ̋̏̎̓̉̎̄̆̎̓́ ̗̌̉ ̉̄̑́̆̓ ̟̃́̇̎̔ ̝̑̏̌ ̃ 
̗̐̑̏̆̒̒̆ ̠̏̈̅̏̑̏̃̌̆̎̉ [1,2]. 
ˣ̝̟̆̌ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̝̃̉̌́̒ ̗̏̆̎̋́ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̎̆̊̑̏̐̑̏̓̆̋̓̏̑́ ˣ̉̓̏̌́̃̉̎́̕ ̃ ̓̆̑́̐̉̉ 
̝̜̖̂̏̌̎ ̖̘̑̏̎̉̆̒̋̉̍̉ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍̉ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̒ ̟̒̏̐̔̓̒̓̃̔̆̊̚ ̘̒̆̑̅̆̎̏-̒̏̒̔̅̉̒̓̏̊ 
̐́̓̏̌̏̄̉̆̊ ̎́ ̏̎̆̕ ̂́̈̉̒̎̏̊ ̓̆̑́̐̉̉Ȣ 
˜̑̆̐́̑́̓ Ⱥˣ̉̓̏̌́̃̉̎̕Ȼ - ̜̋̏̍̐̌̆̋̒̎̊ ̗̉̓̏̐̑̏̓̆̋̓̏̑ȟ 
̠̒̏̒̓̏̉̊̚ ̉̈ ̜̖̆̒̓̆̒̓̃̆̎̎ ̍̆̓́̂̏̌̉̓̏̃ ̏̑̄́̎̉̈̍́ ̉ 
̃̉̓́̍̉̎̏̃ȟ ̟̏̂̌́̅́̉̊̚ ̜̍̏̎̍̚ ̜́̎̓̉̏̋̒̉̅́̎̓̎̍ 
̅̆̊̒̓̃̉̆̍ ̐̏̒̑̆̅̒̓̃̏̍ ̘̙̠̔̌̔̆̎̉ ̗̐̑̏̆̒̒̏̃ 
̞̠̎̆̑̄̏̏̂̑́̈̏̃́̎̉ ̃ ̋̌̆̓̋̆ȟ ̜̋̏̓̏̑̆ ̘̟̏̄̑́̎̉̉̃́̓ 
̗̟̐̑̏̅̔̋̉ ̜̖̒̃̏̂̏̅̎ ̑́̅̉̋́̌̏̃ȟ ̓̆̍ ̜̒́̍̍ ̟̔̒̉̌̉̃́̓ 
̟́̎̓̉̏̋̒̉̅́̎̓̎̔ ̗̟̔̎̋̉̕ȟ ̠̒̎̉̇́ ̜̃̂̑̏̒ 
̎̆̊̑̏̓̑́̎̒̍̉̓̓̆̑̏̃ ̃ ̠̖̔̒̌̏̃̉ ̙̉̆̍̉̉ [2,3ɎȢ ˟́̋ ̋́̋ 
́̑ ̝̠̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̏̎̉ȟ ̘̠̒̆̑̅̆̎́ ̘̝̎̆̅̏̒̓́̓̏̎̏̒̓ȟ 
̙̠̎́̑̔̆̎̉ ̑̉̓̍́ ̗̒̆̑̅́ ̠̠̟̠̃̌̓̒ ̎́̉̂̏̌̆̆ ̘̜̈̎́̉̍̍̉ 
̗̜̍̏̅̉̉̉̑̔̆̍̍̉̕ ́̋̓̏̑́̍̉̕ ̑̉̒̋́ ̠̑́̈̃̉̓̉ ̏̒̓̑̏̄̏ 
̙̠̎́̑̔̆̎̉ ̍̏̈̄̏̃̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̉ ̖̅̑̔̄̉ 
̗̠̜̖̆̑̆̂̑̏̃́̒̋̔̌̑̎ ̑́̒̒̓̑̏̊̒̓̃ȟ ̜̙̠̐̏̃́ ̠̝̃̆̑̏̓̎̏̒̓ ̖̉ 
̠̑́̈̃̉̓̉ ̃ σɀτ ̑́̈́ȟ ̞̓̉ ̠̠̒̏̒̓̏̎̉ ̜̜̟̃̈̃́̓ ̍̎̏̇̆̒̓̃̏ 
̑́̒̒̓̑̏̊̒̓̃ȟ ̠̐̑̉̃̏̅̉̆̚ ̋ ̗̅̆̒̓́̂̉̌̉̈́̉̉ ̠̗̑̆̄̔̌̉̉ 
̍̏̈̄̏̃̏̄̏ ̋̑̏̃̏̓̏̋́Ȣ ˞ ̘̔̆̓̏̍ ̖̏̂̉̚ ̘̖́̑̍́̋̏̌̏̄̉̆̒̋̉̕ 
̞̆̋̓̏̃̕̕ȟ ̍̏̇̎̏ ̝̐̑̆̅̐̏̌̏̇̉̓ȟ ̘̓̏ ̆̄̏ ́̎̓̉̏̋̒̉̅́̎̓̎̏̆ 
̅̆̊̒̓̃̉̆ ̂̔̅̆̓ ̎́̐̑́̃̌̆̎̏ ̎̆ ̝̓̏̌̋̏ ̎́ ̗̟̎̆̊̑̏̐̑̏̓̆̋̉ȟ 
̎̏ ̉ ̘̙̔̌̔̆̎̉̆ ̗̐̑̏̆̒̒̏̃ ̍̆̓́̂̏̌̉̈̍́ ̃ ̘̒̆̑̅̆̎̏̊ ̜̙̗̍̆ 
̉ ̃ ̗̆̌̏̍ ̒̏̒̔̅̉̒̓̏̊ ̠̗̑̆̄̔̌̉̉Ȣ  
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ 
ˏ ̉̒̒̌̆̅̏̃́̎̉̉ ̐̑̉̎̉̍́̌̏ ̘̔́̒̓̉̆ τπ ̗̐́̉̆̎̓̏̃ ̍̔̇̒̋̏̄̏ 
̐̏̌́ ̒ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉ȟ 
̟̒̏̐̔̓̒̓̃̔̆̊̚ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̆̊ ̉ ̖̘̑̏̎̉̆̒̋̏̊ 
̘̒̆̑̅̆̎̏̊ ̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓Ȣ ˏ̏̈̑́̒̓ ̗̐́̉̆̎̓̏̃ ̒̏̒̓́̃̉̌ 
̏̓ τυ ̅̏ φπ ̌̆̓Ȣ ˛̜̒̎̏̃̎̆ ̜̇́̌̏̂ ̗̐́̉̆̎̓̏̃ ̟̘̃̋̌́̌̉ 
̟̒̌̆̅̔̉̆̚ ̜̒̉̍̐̓̏̍ȡ ̄ ̜̏̌̏̃̎̆ ̂̏̌̉ȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̆ȟ ̙̔̍ 
̃ ̄̏̌̏̃̆ȟ ̙̝́̓̋̏̒̓ ̉ ̝̎̆̔̃̆̑̆̎̎̏̒̓ ̖̐̏̏̅̋̉ȟ ̒̎̉̇̆̎̉̆ 
̠̐́̍̓̉ȟ ̒̎̉̇̆̎̉̆ ̑́̂̏̓̏̒̐̏̒̏̂̎̏̒̓̉ȟ ̞̗̝̟̍̏̉̏̎́̌̎̔ 
̝̝̌́̂̉̌̎̏̒̓ȟ ̠̝̔̓̏̍̌̆̍̏̒̓ȟ ̑́̒̒̓̑̏̊̒̓̃́ ̒̎́ȟ ̜̙̏̅̋̔ȟ 
̗̒̆̑̅̆̂̉̆̎̉̆ȟ ̏̓̆̋̉ ̒̓̏̐Ȣ 
˜̝̜̑̆̅̃́̑̉̓̆̌̎̊ ̏̓̂̏̑ ̗̐́̉̆̎̓̏̃ ̠̏̒̔̆̒̓̃̌̌̉̚ ̐̏ 
̘̜̐̆̑̃̉̎̍ ̠̋̑̉̓̆̑̉̍ȡ ̃̏̈̑́̒̓ ̗̐́̉̆̎̓́ ̉ 
̟̒̏̏̓̃̆̓̒̓̃̔̉̆̚ ̜̇́̌̏̂Ȣ ˏ ̝̙̅́̌̎̆̊̆̍ ̝̐̑̏̃̏̅̉̌̉̒ 
̘̋̌̉̎̉̆̒̋̉̊ ̏̒̍̏̓̑ ̉ ̘̝̠̏̋̏̎́̓̆̌̎́ ̐̏̒̓́̎̏̃̋́ ̅̉́̄̎̏̈́ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̍̆̓̏̅̏̃ ˪˪ːȟ ˪˗ːȟ ̘̒̔̓̏̎̏̄̏ ̍̏̎̉̓̏̑̉̎̄́ 

ˍˑ ɉ˞˙ˍˑɊ ̒ ̟̘̃̋̌̆̎̉̆̍ ̝̂̏̌̎̏̄̏ ̃ ̐̑̏̓̏̋̏̌ 
̠̉̒̒̌̆̅̏̃́̎̉ȟ ̓̆̒̓́ ̙̆̒̓̉̍̉̎̔̓̎̏̊ ̖̝̜̏̅̂Ȣ ˏ ̝̋̏̎̓̑̏̌̎̏̊ 
̄̑̔̐̐̆ ̜̂̌̏ ςπ ̗̐́̉̆̎̓̏̃ȟ ̜̖̒̏̐̏̒̓́̃̉̍ ̐̏ ̃̏̈̑́̒̓̔ ̉ 
̟̠̉̍̆̆̊̒̚ ̐́̓̏̌̏̄̉̉ȟ ̎̆ ̘̙̖̐̏̌̔́̃̉ ̜̉̒̒̌̆̅̔̆̍ 
̐̑̆̐́̑́̓Ȣ 
ˣ̉ ̓̏̌́̃̉̎̕ ̠̃̃̏̅̉̌̒ ̔̓̑̏̍ ρ ̑́̈ ̃ ̒̔̓̋̉ ̃̎̔̓̑̉̃̆̎̎̏ 
̝̋́̐̆̌̎̏ ɉ̍̆̅̌̆̎̎̏Ɋ ̐̏ ρπȟπ ̍̌ ̎́ ςππ ̍̌ πȟωϷ ̑́̒̓̃̏̑́ 
̠̎́̓̑̉ ̖̌̏̑̉̅́ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊ ̎́ ̏̎̆̕ ̂́̈̉̒̎̏̊ 
̓̆̑́̐̉̉Ȣ ˑ̝̝̌̉̓̆̌̎̏̒̓ ̉̎̔̈̉̉̕ ̃ ̒̑̆̅̎̆̍ ̠̒̏̒̓́̃̌̌́ τπ-60 
̍̉̎̔̓Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̏̂̒̔̇̅̆̎̉̆Ȣ ˜̏ ̛̒̔̂̆̋̓̉̃̎̏̊ ̗̏̆̎̋̆ 
̗̐́̉̆̎̓̏̃ ̘̙̔̌̔̆̎̉̆ ̟̘̝̈́̋̌́̌̏̒ ̃ ̝̙̔̍̆̎̆̎̉̉ 
̜̃̑́̇̆̎̎̏̒̓̉ ̉ ̘̜́̒̓̏̓ ̜̖̄̏̌̏̃̎ ̂̏̌̆̊ȟ ̏̔̆̎̉̊̚̚ 
̠̓̇̆̒̓̉ ̃ ̄̏̌̏̃̆ȟ ̈́̌̏̇̆̎̎̏̒̓̉ ̃ ̙̖̔́ȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̊ȟ 
̙̔̍́ ̃ ̄̏̌̏̃̆ȟ ̠̔̓̏̍̌̆̍̏̒̓̉ ̉ ̏̂̆̊̚ ̒̌́̂̏̒̓̉Ȣ 
˞̛̜̔̂̆̋̓̉̃̎̊ ̘̋̌̉̎̉̆̒̋̉̊ ̞̆̋̓̕̕ ̓̆̑́̐̉̉ ̘̎́́̌ 
̠̠̝̠̐̑̏̃̌̓̒  ̎́ τ-υ ̝̅̆̎ ̉̎̔̈̉̊̕ ̉ ̠̒̓́̂̉̌̉̈̉̑̏̃́̌̒ ̋ ρπ 
̟̅̎Ȣ ˛̘̝̓̍̆́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̒̎̉̇̆̎̉̆ ˍˑ ɉ̑ЃπȟπρɊ ̎́ 
ρφȟςϷ ̔ ̗̐́̉̆̎̓̏̃ ̐̆̑̃̏̊ ̜̄̑̔̐̐ȟ ̃̏ ̃̓̏̑̏̊ ̄̑̔̐̐̆ 
̘̈̎́̉̍̏̊ ̅̉̎́̍̉̋̉ ̎̆ ̟̝̎́̂̌̅́̌̏̒ ɉ̗̑́̈̎̉́ σȟψϷɊȢ ˜̑̉ 
̐̑̏̃̆̅̆̎̉̉ ˞˙ˍˑ ̘̒̔̓̏̎̏̆ ̋̏̌̆̂́̎̉̆ ˍˑ ̔ ̝̜̖̂̏̌̎ ̐̆̑̃̏̊ 
̜̄̑̔̐̐ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̠̒̏̒̓́̃̌̌́ ρψȟφϻυȟς ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̃̏ 
̃̓̏̑̏̊ ̄̑̔̐̐̆ ρφȟτϻτȟσȢ ˏ ̅̉̎́̍̉̋̆ ̐̏̒̌̆ ̘̠̌̆̆̎̉ 
̟̝̎́̂̌̅́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̒̎̉̇̆̎̉̆ ̘̒̔̓̏̎̏̄̏ ̠̋̏̌̆̂́̎̉ 
ˍˑ ̔ ̝̜̖̂̏̌̎ ̃ ̜̏̐̓̎̏̊ ̄̑̔̐̐̆ȡ ˍˑ ̅̏ ρτȟφϻρȟω ɉ̑ЃπȟπυɊȢ 
˙̝̜́̋̒̉̍́̌̎̊ ̛̐̏̅̆̍ ˍˑ ̃ ̘̓̆̆̎̉̆ ̒̔̓̏̋ ̏̓̑́̇́̆̓ 
̛̟̏̂̆̍̎̔ ̎́̄̑̔̈̋̔ ̎́ ̘̒̆̑̅̆̎̏ɀ̒ ̟̏̒̔̅̉̒̓̔ ̒̉̒̓̆̍̔ ̉ 
̉̍̆̆̓ ̘̐̑̏̄̎̏̒̓̉̆̒̋̏̆ ̘̈̎́̆̎̉̆ ̃ ̗̏̆̎̋̆ ̠̓̇̆̒̓̉ ̘̠̓̆̆̎̉ 
̄̉̐̆̑̓̏̎̉̉ ̉ ̜̔̄̑̏̈ ̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ ̏̒̌̏̇̎̆̎̉̊Ȣ ˚́ ̏̎̆̕ 
̠̐̑̉̍̆̎̆̎̉ ˣ̉̓̏̌́̃̉̎́̕ ̠̋̏̌̆̂́̎̉ ̝̜̖̍́̋̒̉̍́̌̎ ̗̉̑̕ 
ˍˑ ̜̂̌̉ ̘̋̌̉̎̉̆̒̋̉ ̘̜̎̆̈̎́̉̍̍̉ȟ ̉ ̃ ̗̆̌̏̍ ̠̄̉̐̆̑̓̏̎̉ 
̐̑̉̎̉̍́̌́ ̠̍̄̋̏̆ ̘̓̆̆̎̉̆Ȣ ˠ ρπ ̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̏̊ 
̘̒̆̑̅̆̎̏̊ ̘̝̟̎̆̅̏̒̓́̓̏̎̏̒̓ ̘̝̏̓̍̆́̌̏̒ ̘̔̃̆̌̉̆̎̉̆ 
̓̏̌̆̑́̎̓̎̏̒̓̉ ̋ ̘̉̈̉̆̒̋̏̊̕ ̎́̄̑̔̈̋̆ȟ ̜̠̃̃̌̆̎̎̏̆ ̐̏ ̓̆̒̓̔ 
̙̆̒̓̉̍̉̎̔̓̎̏̊ ̖̝̜̏̅̂ȟ ̎́ ̏̒̎̏̃́̎̉̉ ̞̓̏̄̏ ̝̙̔̍̆̎̆̎̉̆ 
̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̋̌́̒̒́ ̘̒̆̑̅̆̎̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉Ȣ 
ˏ̜̜̃̏̅ȡ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ˣ̉̓̏̌́̃̉̎̕ ̝̐̏̌̏̇̉̓̆̌̎̏ ̠̃̌̉̌ 
̎́ ̅̉̎́̍̉̋̔ ̜̖̏̒̎̏̃̎ ̐̏̋́̈́̓̆̌̆̊ ˞˙ˍˑȟ ̘̓̏ 
̐̏̅̓̃̆̑̇̅́̆̓ ̜̟̃̒̏̋̔ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̐̑̆̐́̑́̓́ ̃ ̘̌̆̆̎̉̉ 
̗̐́̉̆̎̓̏̃ ̒ ̗̠̆̑̆̂̑̏̃́̒̋̔̌̑̎̏̊ ̝̟̂̏̌̆̈̎ ̎́ ̏̎̆̕ 
̘̒̆̑̅̆̎̏-̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ȟ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̘̟̔̃̆̌̉̆̎̉ ̓̏̌̆̑́̎̓̎̏̒̓̉ ̋ ̘̉̈̉̆̒̋̏̊̕ ̎́̄̑̔̈̋̆ȟ 
̝̙̟̔̍̆̎̆̎̉ ̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̋̌́̒̒́ ̘̒̆̑̅̆̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ [5]. ˕̝̜̎̒̓̑̔̍̆̎̓́̌̎̆ ̜̍̆̓̏̅ 
̠̉̒̒̌̆̅̏̃́̎̉ ̟̐̏̅̓̃̆̑̇̅́̓ ̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ 
ˣ̉̓̏̌́̃̉̎́̕ ̎́ ̜̏̒̎̏̃̎̆ ̐̏̋́̈́̓̆̌̉ȟ ̘̓̏ ̍̉̎̉̍̉̈̉̑̔̆̓ 
̑̉̒̋ ̠̑́̈̃̉̓̉ ̏̒̌̏̇̎̆̎̉̊ ̔ ̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̏̊ 
̙̉̆̍̉̆̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˜̑̆̐́̑́̓ ̘̠̏̓̌̉́̆̓̒ ̖̙̏̑̏̆̊ 
̝̟̐̆̑̆̎̏̒̉̍̏̒̓ȡ ̘̜̐̏̂̏̎̆ ̞̜̆̋̓̕̕ ̉ ̘́̌̌̆̑̄̉̆̒̋̉̆ 
̗̑̆́̋̉̉ ̏̓̒̔̓̒̓̃̏̃́̌̉ȟ ̘̓̏ ̜̅̏̋́̈̃́̆̓ ̝̂̆̈̏̐́̒̎̏̒̓ 
̐̑̆̐́̑́̓́ [4,5]. 
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˟ ̨̊̎ȡ ̨̨́̈̑̄ ̓́ ̅́ ̍ ̨̨̄̆̅̆̋̓̋̓  ̨̨̎̆̄̈̄ ̨̒̆̂̆̂ ̗̝̜̆̑̆̂̑́̌̅ ̝̉̎̒̔̌̓ ̇ ̎̆ ̜̍̉̅  ̨̅̆̍̆̌ ̜̜̒̏̈̌̍́̌ ̙̠̜̉̆̍̉̒ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ ̨̌̆̍̅̆̄ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ̠̐́̓̏̌̏̄̉ ̜̙̂̏̊̎́  ̞̠̜̐̉̅̆̍̉̏̌̏̄̉̌ ̇ ̎̆ ̠̜̅̆̍̏̄̑́̉̌̕  ̇́ ̜̅́̊̎ ̂ ̌ 
̠̜̐́̓̏̌̏̄̉̎  ̋̆  ̜̓́̑́̌̔̍̆̎ȟ  ̖̜́̌ ̜̓  Ⱥ ̟̜́̑̓́̍̆̎Ȼ ̇ ̎̆  ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ̜́̔̑̔̌́̑̅  ̨̅̆̍̆̌ ̋ ̨̟̂̆̍̆̎ȟ ̜̏̌́̑̅  
Ⱥ̜̇́̒́̑̔̍̆̎Ȼ  ̨̨́̔̐̓ ̜́̋̓̏̑̌́̑̅̕  ̨̒̔ ̇ ̎̆ ̒̆̑ ̨̆̓̔̎̆ ̜̜̂́̊̌́̎̒̓Ȣ ˣ̨̉̓̏̌́̃̉̎̎̕  ̗̠̜̆́̌̄̉̌̕  ̒̉̎̅̑̏̍ȟ ̂́̒ ́̊̎́̌̔ȟ ̆̒̓̆ 
̒́ ̜̓́̔̅  ̂ ̜̜̜̈̌̒̎́ ̜̜́̓̒̓ ̨̆̍̅̋ ̨̒̆̑ ̜́̊̓́̑̌ ̓́̊ ̂́̊ ̜́̌́̅Ȣ ˍ̜̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̏̎̉ȟ ̇ ̑̆̋ ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄ȟ ̇ ̑̆̋ 
̜̑ ́ ̜̜̎  ̂ ̜̜̜̈̌̒  ̨̝̉̎̒̔̌̓̓  ̇ ̎̆ ̂́̒ ́ ̅́ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ̂ ̜̜̜̈̌̒̓́̑̅  ̜̅́̍̔̎ σ-τ ̆̒̆ ̜̜́̑̓̓̑́̓̎ȟ ̍́ ̜̜̈̅ 
̨̗̙̍̏̅̉̉̉̑̌̆̔̕ ̨́̔̐ ̜́̋̓̏̑̕ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˞̜̏̎̍̆̎ ́̓́̑ȟ ̂ ̌ ̇́ ̅́̊ ̍̉ ̜̜́̎́̊̎́̌̍ ̠̗̠̜́̔̓̏̑̆̄̔̌̉̒ ̇ ̨̨̊̆̒̎  
̂ ̜̜̜̈̌̒̍̆̎ ̋ ̨̨̑̎̆̓̎ ̗̜̔̎̋̉̏̎́̌̅̕ ̂ ̜̜̈̌̒̓́̑ ̨̙̋̆̆̎̎ ̙́ ̜̜̑́̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̗ ̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ́̔̑̔ȟ ̗̉̓̏̌́̃̉̎̕ȟ ̗̠̎̆̊̑̏̐̑̏̓̆̋̉ȟ ̗̠̜̆́̌̄̉̌̕  ̒̉̎̅̑̏̍ 
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FEATURES OF TREATMENT OF PATIENTS WITH CEREBROVASCULAR DISEASES WITH CONCOMITANT CARDIOVASCULAR DISEASE 

 
Resume: Sharp violation of cerebral circulation of blood and making progress chronic ischemia of brain, otherwise speaking, 
cerebrovascular diseases, are presently leading reasons of invalidization now [1,2]. In addition, frequent and general prevalence of 
cerebrovascular pathology in connection with lengthening of life-span and frequen and general prevalence of cerebrovascular met of this 
pathology at more young contingent it is related to the height of extreme factors and influences, that farther more influences on a 
demographic situation in the world, causes the further height of these diseases. It is impossible to forget and about that, arterial high blood 
pressure, heart failure, violations of rhythm of heart are the most meaningful modified risk of development of sharp violation of cerebral 
circulation of blood and other cerebrovascular disorders factors, promoting probability of their development in 3-4 times. The most 
noticeable medical effect of Citoflavin was observed concerning a cefalgia syndrome, dizzinesses, memory violation. The arterial 
hypertension, heart failure, violations of a rhythm of heart are the most considerable modified risk factors of development of a stroke and 
others the cerebrovaskular of frustration, increasing probability of their development by 3ɀ4 times. Besides, these states cause a complex of 
the functional frustration which are shown violation of system of an autoregulyation of a brain blood-groove. 
Keywords : cerebrovaskular illness, citoflavini , neuroprotection, cerebral circulation of blood. 
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SOME ASPECTS OF AGGRESSION AND AGGRESSIVE BEHAVIOR 

 
The paper presents problems of the theory, definition and classification of aggression. It describes pathopsychological aspects of formation and 
implementation of criminal aggressive behavior, as well as the impact of social and subjective factors. 
Keywords: aggression, aggressive criminal behavior, pathopsychological aspects. 
 
The increase in acts of violence and aggression in different parts 
of the globe, a series of brutal, monstrous terrorist acts that 
occurred in France in November 2015 are evidence of escalated 
aggression in many different ways. 
The problem of aggressive behavior of people attracted attention 
of scientists all over the world. 
4ÏÄÁÙǰÓ ×ÏÒÌÄ ÈÁÓ ÂÅÃÏÍÅ ÄÁÎÇÅÒÏÕÓ ÉÎ ÍÁÎÙ ÒÅÓÐÅÃÔÓȢ 
Technology development of civilization has led to revision of 
human values and ideals, which used to serve limiting devise for 
aggressive excesses and promoting regulation of human 
relations. Now the restricting limits of ethics and spirituality 
have lost their former meaning. Only law- enforcement agencies 

hold in check their destructive impulses, though which is not 
always effectual.                                                                                   
Aggressive manifestations bringing to publicly dangerous acts 
committed by individuals with mental disorders are most 
important problems of general and forensic psychiatry, first of all 
concerning preventive measures of similar actions. It is 
necessary to analyze psychopathological, motivational aspects of 
ÉÎÄÉÖÉÄÕÁÌǰÓ ÂÅÈÁÖÉÏÒ in order to justify  measures to prevent 
aggression. It is essential to evaluate the role of macro and micro 
ÓÏÃÉÁÌ ÆÁÃÔÏÒÓȟ ÉÎÆÌÕÅÎÃÉÎÇ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌǰÓ ÐÕÂÌÉÃÌÙ ÄÁÎÇÅÒÏÕÓ 
acts. 
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Taking into account a rapid upward tendency in grave crimes 
ÁÇÁÉÎÓÔ ÐÅÒÓÏÎÁÌÉÔÙȭÓ ÌÉÆÅ ÁÎÄ ÈÅÁÌÔÈȟ ÓÔÕÄÙÉÎÇ ÔÈÅ ÐÒÏÂÌÅÍ ÓÅÅÍÓ 
particularly topical. 
Aggressiveness has been at all times an important social element 
of human existence, in fact, it has often been a serious problem 
for a person. Most human misfortunes are sufferings of the 
victims of aggression. People got inherited a penchant for 
aggressive, predatory behavior from the ancestors. Distant 
ancestors had been engaged in conquering new territories, 
getting free access to richer sources, controlling the greatest 
number of community members and disposing of food and drink. 
All this was more or less successfully carried out. People vary 
greatly in the degree of propensity to aggression. The strength, 
direction and duration of aggressive manifestations depend on a 
whole range of psychological, physiological and situational 
factors. But at the heart of any aggression there is conflict, 
conscious or unconscious, fleeting or protracted. Essentially, any 
aggression is nothing but a manifestation of active, energetic 
dissatisfaction of man with the conditions of life, with the 
relatives or man himself. 
Aggression is not always to be understood as something purely 
negative, destructive and opposing harmony of life. Aggression, 
along with the damaging phenomenon, has a positive 
constructive and creative aspect. Constructive aggression is 
characterized by active movement of psychobiological energy 
aimed at a particular type of activity. A person burdened with a 
definite charge of aggressive activity, invariably suffers from it 
himself, and to a large extent. Especially dangerous in today's 
world is the fact that aggressive behavior is often connected with 
the so-called deficit motivation, determined by the lack or 
absence of any desirable objects and states. Most often 
aggression comes to light when a person being unable to 
intellectually solve his problem, in fury seeks to destroy the 
obstacle instead of working around or any way overcoming the 
difficulty on his path. 
Essential to understanding the problem of aggressive behavior is 
definition of the concepts. Aggressiveness should be singled out 
as a trait of character attributed to a personality, a feature of 
ÉÎÄÉÖÉÄÕÁÌǰÓ ÄÉÓÐÏÓÉÔÉÏÎ ÃÏÎÄÉÔÉÏÎÅÄ ÂÙ ÂÉÏÌÏÇÉÃÁÌ ÃÏÎÓÔÉÔÕÔÉÏÎÁÌ 
particularities.  It has important evolutionary significance for the 
survival of the species. Aggressiveness is under control of 
consciousness and moral and ethical norms. In addition, 
aggressiveness is also a personality trait that is manifesting itself 
in the readiness to aggressive perception and corresponding 
ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÏÔÈÅÒ ÉÎÄÉÖÉÄÕÁÌȭÓ ÂÅÈÁÖÉÏÒȟ ÃÏÎÃÅÒÎÉÎÇ ÏÎÌÙ 
human relations. 
On the other hand, there is aggression based on aggressiveness 
aimed at causing physical, moral or other damage to people or 
other objects of the surrounding world. This type of aggression is 
defined differently, but in general the definitions correspond to 
the above mentioned definition. It is referred to as motivated 
destructive behavior which contradicts the norms and rules of 
human existence in society, and which does harm to the objects 
of attack. This definition stresses the negative and often illegal 
side of aggression. 
A broader definition of aggression was given by J. Shwab et al.[1]. 
The authors define aggression as specifically oriented behavior 
aimed at eliminating or overcoming all that threatens the 
physical and (or) mental integrity of the organism. It is obvious 
that this definition covers not only human behavior, but all living 
beings in general. 
%Ȣ &ÒÏÍÍ ÄÉÓÔÉÎÇÕÉÓÈÅÄ ÂÅÔ×ÅÅÎ ͼÂÅÎÉÇÎ ÁÇÇÒÅÓÓÉÏÎȱ ÉȢÅȢ 
determined by self-defense, a response to the threat and 
"malignant aggression", destructive, up to necrophilia, aimed at 
domination over other living beings and destruction [2]. 
Constructive, destructive and deficitary forms of aggression have 
been described by G. Ammon [3]. Under constructive aggression 
he understood social acceptability of aggression, the individual's 
ability to resist harmful influences. 
Destructive aggression is a violation of moral and ethical 
standards, fracture and deformation of relationships with others. 
Deficitary aggression is characterized by actions with flawed 
development of behavioral skills, which contribute to easy 
implementation of aggressive intentions. 

Y.M.Antonian and W. W. Gulden (1992) think that aggression as a 
psychological phenomenon is neutral; it can take a socially 
acceptable form, such as in sports; and a form which is socially 
disapproved of, including criminal, depending on the situation 
and public forms [4]. 
However, many problems of the theory of aggression have not 
been solved yet, diagnostic aspects of aggressiveness have not 
been sufficiently worked out. B. V. Zeigarnik (1980, 1982) has 
repeatedly emphasized that the study of disrupted mental 
processes allows one to discover things usually hidden in the 
norm from researchers [5, 6]. Thus, research work in the field of 
psychopathology can provide an insight into the mechanisms 
controlling the psyche, human behavior and in particular into the 
phenomena of his aggressiveness. From the perspective of 
psychopathology aggressive behavior is regarded as: 
1) targeted, though there are also many problems, such as 

aggressive acts can only be of a symbolic nature; 
2) contrary to the norms and rules of human coexistence in 

society; 
3) prejudicial to the objects of the attack. It is obvious that harm 

is an ethic category, consequently it is necessary to involve 
joint team approach of various disciplines; 

4) causing physical damage to people and causing them 
psychological discomfort. 

Aggressive actions serve as: a) means of achieving significant 
goals (instrumental aggression); b) method of mental discharge, 
replacement of the blocked meet requirements and switching the 
activity; c) a way to meet the need in self-realization and self-
affirmation [7].  
Using various classifications, some authors identify the following 
types of aggression: intentional and unintentional. A. Feshbach, 
H. Heckhausen divided intentional aggression into expressive, 
hostile and instrumental [8, 9]. Expressive aggression is an 
involuntary burst of rage and anger, focused and fast ending. The 
source of frustration is not necessarily being attacked. Hostile 
aggression is aimed at doing harm. Instrumental aggression is 
aimed at achieving neutral goal, while aggression is used as a 
tool. 
A. Buss singles out direct aggression, always aimed directly 
against the person, and indirectly,  causing harm by destroying 
the object of aggression related items or through other persons 
[10]. A. Buss suggests distinguishing between aggression and 
hostility . The latter is understood as a verbal reaction developing 
negative feelings and evaluation of people and events. Verbal 
aggressive reactions are divided into 3 following types: 1) 
rejection (reaction of the type "go away"),                                                           
2) hostile comments ("I hate you"), 3) criticism  that can be 
directed not just against individuals, but against the objects 
belonging to the individual, against the work carried out by the 
individual . 
K. Izard (1980) defines hostility as a complex form of affective 
cognitive orientation , consisting of a set of emotions, instincts, 
cognitive structures [11]. Hostility, in his opinion, does not 
include verbal or physical activity. Aggression is a hostile action 
or behavior, i.e., a physical act. Therefore, animosity is a 
motivational state, while aggression is behavior proceeding from 
hostility.  
We believe that an undisputed manifestation of aggression, 
based on the above mentioned definition, is murder, an 
intentional killing of another person. Premeditated murder 
among the crimes against the person makes up 12-13%. The rate 
of growth of such crimes in the world in recent years has reached 
17%, their character and structure have also changed. More 
murders (every 10th) were committed by women or with their 
participation. There increased the number of murders by "the 
order", for the purpose of taking possession of money and 
property, in clashes between criminal gangs and ethnic conflicts. 
There increased the number of murders as a result of terrorist 
acts. Many murders, including serial, were committed through 
sexual offences, with a great number of victims. The last 
circumstance is certain evidence that such dangerous crimes can 
hardly be prevented and disclosed. 
The search for causes of committing murders should focus 
primarily on identifying factors of subjective nature, or the so-
called intrapersonal causes. Numerous studies of the personality, 
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behavior and life of killers showed that their distinctive feature is 
constant, exhausting emotional tenseness, desperate anxiety 
passing into fear of death. 
Anxiety is a subjective feeling of self-deprivation, which 
objectively cannot be. The alarm signal can come not only from 
the external environment, but also from one's own body and self. 
The signal warns   of the danger and makes him search and 
specify the danger, actively study reality, but also encouraging 
him in order to detect the source of the threat.  Anxiety is very 
diffusive and indefinable, it paralyzes the mind and frustrates 
behavior. 
The threat to biological and social existence makes anxious 
individuals able to overcome any moral obstacles and fear of the 
severest punishment. One can say that a person, who constantly 
feels the need to defend himself, is ready for anything. Therefore, 
aggression, often fatal, is protection of the individual¡s status, and 
sometimes life when he feels the threat. Hence anxious people 
are vulnerable and sensitive, especially in the area of 
interpersonal and intimate relationships. Their emotiveness is 
connected with a tendency to frequent changes of mood. The 
emotive component of murders is mostly caused by rigidity, lack 
of agility, "stuck" emotions, affective experiences. Emotional 
memory of the killers keeps the previously received impression 
for a long period of time, although the actual events had 
remained in the past. Therefore, emotional experiences begin to 
paint some other events having nothing to do with the previous 
event, as a result perception of reality is distorted, which is 
ascribed to unusual features and trends. 
This can explain murders by persons who experienced 
psychological trauma in the distant past. Subjective meaning of 
such actions is psychological compensation for once caused 
personal damage in the achievement of self-awareness and self-
affirmation. An extreme version of such acts is violence against 
children. Long-standing bitter resentment, a forgotten past for 
many years seemingly pressed back to the sphere of the 
unconsciousness, now become effective. Connection of 
hypersensitivity with persistence and "stuck" emotions can serve 
as the basis for assumption that before the current situation, a 
serious threat had arisen to this person. A vague undefined and, 
of course, entirely unconscious anxiety or fear about situations 
with existence threatening character had already been formed by 
that time. Situations of this nature and significance can cause a 
destructive reaction. Rigid and affective painted experiences 
connected with the past make it reasonable to believe that deep 
anxiety appeared in the past. Such traits typical of killers as 

suspiciousness, hypochondria, rancor, and protective 
aggressiveness have become understandable. 
Suspiciousness of killers acts as a constant expectation of an 
attack from outside and readiness to resist it, although fears have 
no real ground for it. Suspiciousness occurs to these people on 
the mechanism of projection, i.e. ascribing to the external 
environment of the features inherent. Because heightened 
anxiety of killers is largely a consequence of feelings of threat to 
their existence, a real willingness occurs to defend it. Protective 
aggressiveness can be interpreted as protection in content and 
aggressiveness in form, importantly, it is in defense of 
ÉÎÄÉÖÉÄÕÁÌȭÓ ÅØÉÓÔÅÎÃÅȟ ÐÒÏÔÅÃÔÉÏÎ ÁÇÁÉÎÓÔ ÁÎÙÔÈÉÎÇ ×ÈÉÃÈ ÃÁÓÔÓ 
doubt on his existence, and threatens him. 
This kind of diffuse anxiety, characteristic of killers is very much 
typical of persons with mental disabilities, starting with mental 
abnormalities and personality disorders to delusional 
phenomena, when the pressing thing is not a cause for alarm, but 
fear for his life ("the pursued pursuers"). 
There is most likely murder if a subject constantly experiences 
unsocialized fear of death, which should be considered as the 
highest point of anxiety. On the whole, high level of anxiety is 
observed among all violent offenders with mental abnormalities. 
Among the motives of killings can be the following: 
1) revenge, including those related to ensuring perceptions of 
fairness or jealousy, and revenge as an attribute of culture; 
2) establishment in the eyes of the immediate environment and 
in their own eyes, self-assertion securing; 
3) destruction of the source of severe psychotrauma, including 
childhood and adolescent experiences, with the protection of 
ÏÎÅȭÓ Ï×Î  ÂÉÏÌÏÇÉÃÁÌ ÁÎÄ ÓÏÃÉÁÌ ÓÔÁÔÕÓȠ 
4) dominating the environment, usually determined by the 
need of reducing anxiety and removing fear of death; 
5) necrophilous bent for death, murder for the sake of murder. 
These are basic motives that can be found in various 
combinations and separately. They can express themselves when 
committing different types of crimes. For example, murder with 
robbery and burglary can be determined by the same motives of 
self-affirmation. Of course there are no specific criminal motives, 
i.e. motives that lead only to murders and other crimes, and not 
to any other forms of behavior. 
Thus, aggressive behavior can occur in people both mentally 
healthy and those detecting mental disorders. Significant 
influence on the formation of aggressive behavior and 
implementation of aggression can have subjective factors, as well 
as mechanisms regulating psyche, human behavior, and in 
particular, one¡s aggressiveness. 
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ˍː˝˒˞˞˕ˬ ˓ ˚˒ ˍː˝˒˞˞˕ˏ˟˴ ˓ ˝˴˞-˟ ˝˨˞˟˨  ˗˒˖ˎ˴˝ ˍ˞˜˒˗˟˟˒˝˴ 

 
˟ ̨̊̎ȡ ˍ̜̙̓́̌̍ ̆ ̂̆̋̓̆ ̠̜́̄̑̆̒̒̉̎  ̠̜̓̆̏̑̉̌  ȟ̗̠̅̆̉̎̉̉̕ ̇ ̎̆ ̨̨̨̇̋̓̆̌̔̎  ̍ ̨̒̆̌̆̌̆̑ ̜̜́̑́̒̓̑̌ ́̎Ȣ ̜̜̜̌̍̒̓  ̨́̄̑̆̒̒̉̃̓ 
̇ ̨̑̒-̓ ̜̜̑̒̓  ̓ ̨̨̈̌̔ ̇ ̎̆ ̨̒̋̆ ̜̜́̒̔̎  ̖̠̜̐́̓̏̐̒̉̏̌̏̄̉̌  ̨́̒̐̆̋̓̆̑ ̒̔̑̆̓̓̆̌̄̆̎ ȟ ̇ ̎̆̅̆ ̨̌̆̔̍̆̓̓̋ ̇ ̎̆ ̨̛̒̔̂̆̋̓̉̃̓  
̜́̋̓̏̑̌́̑̅̕  ̨̒̆̑ ̜̜́̑́̒̓̑̌ ́̎Ȣ                    
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ́ ̠̄̑̆̒̒̉, ́ ̨̄̑̆̒̒̉̃̓ ̜̜̜̌̍̒̓  ̇ ̨̑̒-̓ ̜̑̒, ̐ ̖̠̜́̓̏̐̒̉̏̌̏̄̉̌ ́ ̒̐̆̋̓̓̆̑Ȣ 
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˚Ȣ˕Ȣ ˝ˍ˞˜˛˜˛ˏˍȟ ˙Ȣ˥Ȣ ˑ ˓ˍ˙ˍ˚˟ˍ˒ˏˍ 
˚˒˗˛˟˛˝˨˒ ˍ˞˜˒˗˟˨ ˍː˝˒˞˞˕˕ ˕ ˍː˝˒˞˞˕ˏ˚˛ː˛ ˜˛ˏ˒ˑ˒˚˕ˬ 

 
˝̟̆̈̍̆ȡ ˏ  ̑́̂̏̓̆ ̜̉̈̌̏̇̆̎ ̜̃̏̐̑̏̒ ̓̆̏̑̉̉ȟ ̗̅̆̉̎̉̉̉̕ ̉ ̗̋̌́̒̒̉̉̋́̉̉̕ ́̄̑̆̒̒̉̉Ȣ  ˛̜̐̉̒́̎ ̖̘̐́̓̏̐̒̉̏̌̏̄̉̆̒̋̉̆ ̜́̒̐̆̋̓ 
̠̏̑̍̉̑̏̃́̎̉̕ ̉ ̗̑̆́̌̉̈́̉̉ ̝̋̑̉̍̉̎́̌̎̏̄̏ ́̄̑̆̒̒̉̃̎̏̄̏ ̠̐̏̃̆̅̆̎̉ȟ ́ ̓́̋̇̆ ̠̃̌̉̎̉̆ ̗̝̜̖̒̏̉́̌̎ ̉ ̛̜̖̒̔̂̆̋̓̉̃̎ ́̋̓̏̑̏̃̕Ȣ                                                                                   
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠́̄̑̆̒̒̉ȟ ́̄̑̆̒̒̉̃̎̏̆ ̝̋̑̉̍̉̎́̌̎̏̆ ̐̏̃̆̅̆̎̉̆ȟ ̖̘̐́̓̏̐̒̉̏̌̏̄̉̆̒̋̉̆ ̜́̒̐̆̋̓Ȣ  
 
 
 
 
 
 
 
 
ˠˑ˗ φρφȢρυςȡυτφȟχςȢ 

 
˗Ȣ˟Ȣ ˎˍ˖˓ˍ˚˛ˏˍ1ȟ ːȢ˓Ȣ ˞ˍˑ˨˝ˢˍ˚˛ˏˍ1ȟ ˙ȢˍȢ ˒˙˒˥˒ˏˍ2ȟ ȢˍȢ ˑˍ˖ˎ˒˝ː˒˚˛ˏ2̱ 

1 ȢˍȢ ˬ̒́̔̉ ̜́̓̎̅́ ̜ ˢ̜́̌ ̜́̑́̌  ́̈́-̓ ̨̑̋ ̨̔̎̆̃̆̑̒̉̓̆̓ȟ ˥̜̍̋̆̎̓ ̗̍̆̅̉̉̎́ ̜̉̎̒̓̉̓̔̓ȟ ˥̜̍̋̆̎̓ ̜́̌́̒Ȣ 
2˛ ̓ ̨̒̓̋ ́̈́ ̒̓́̎ ̨̍̆̍̌̆̋̆̓̓̋ ̗́̑̍́̆̃̓̉̋́̕ ̠̜́̋́̅̆̍̉̒ȟ ˥̜̍̋̆̎̓ ̜́̌́̒Ȣ 

 
˓˛ ˍ˝˨ ˛ ˠ ˛˝˨˚ˑˍ˝˨˚ˑˍ ˨ ˛ ˠ˥˨ ˓ˍ˞˟ˍ˝ˑˍ ˨ ˍ˚˒˙˕ˬ˚˨  ˓ ˖˗˒ ˓ ˖˒˞˴˚˒ ˞˒˝˴ 

 
˥̜̍̋̆̎̓ ̜́̌́̒ ̇̏ ́̑ ̜ ̏ ̔ ̜̜̏̑̎̅́̑̎̅́ ̨̨̙̋ ̋̔̑̒̓́ ̨̨̂̌̍ ̜́̌̐ ̇ ̑̄̆̎  ̠́̎̆̍̉̍̆̎ ̈́̑̅́̐ ̨̙̆̄̆̓̎ ̏ ̙̜̔ ̇́̒̓́̑ ́ 
̜̜́̊̎̍́̌-̠̜̄̉̐̏̋̒̉̌  ̜̒̉̎̅̑̏̍̎  ̏̊ ̆ ̂̆̋ ̨̨̨̨́̂̌̆̓̓̌̄̎̆ ̨̒̆̑ ̨̈̆̑̓̓̆̌̅Ȣ ˍ̠̎̆̍̉ ̏̊ ̆ ̂̆̋ ̨̨̨̨́̂̌̆̓̓̌̄̎ ̓ ̨̨̍̆̎̅̆̓̎ ̇ ̎̆ 
́ ̜̈́̎  ̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̊̎ ̙̜̜̎́́̑̌́̓́̓̎ ̜́̎ ̜̓́̌̅Ȣ ˛ ̙̜̔ ̇́̒̓́̑̅́ ̂ ̌ ̂ ̜̜̜̈̌̒̓́̑̅  ̜̜́̓̐̓́̒̓̑̔ 
̜̜̂́̑̒̎̅́ ̠́̎̆̍̉ ́ ̜́̑̒ ̨̆̍̎  ̨̨̨̨̓̉̍̅̌̄ ̅ ̨̌̆̌̅̆̎̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̏ ̙̜̔ ̇́̒̓́̑ȟ ̠́̎̆̍̉ȟ  ̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̊ȟ ̆ ̂̆̋ ̨̨̨̨́̂̌̆̓̓̌̄ȟ ̨̆̍Ȣ   

 
ˎ ̨̨̄̎̄ ̋ ̨̎̄ ̜̜̌̍̉-̖̜̓̆̎̉̋́̌  ̐̑̏̄̑̆̒̒ ̨̋̆̈̆̎̅̆ ̏ ̙̜̔ 
̜̇́̒̓́̑̅  ̇ ̊̋̆ ̇ ̨̊̆̒ȟ ̠ ̎̉ ̏̊̍̆̎ ̇ ̜̍̒ ̨̒̓̆̔ 
̨̨̨́̂̌̆̓̎  ̜̒́̐́̒̎́ ̓́̌́̐̓́̑ ̨̒̐ ̜̏̓̑ ̜́̎ ̒ ̨̈̒̈Ȣ ˒̑̓̆̑̆̋ 

̇ ̨̨̑̄̈̌̄̆̎ ̈̆̑̓̓̆̔̌̆̑̅̆ ˴ ̋̔̑̒ ̨̒̓̔̅̆̎̓̓̆̑ ̜́̑́̒̎̅́ 
̗̠̜̅̆̈́̅́̐̓́̉̎  ̑ ̓ ̨̑̌ ̋ ̨̨̨̑̎̒̓̆̑ ̂́̊ ́̌ ́̎ȟ ̜̒̏̌́̑̅  
̨̨̙̎̅̆  ̎̆̃̑̏̈ ̂̆̎ ̜̇́̌̐ ̆̂̆̋̋̆ ̨̨̨̨́̂̌̆̓̓̌̋̓  ̓ ̨̍̆̎̅̆̔ 
̙̆̑̆̋̆ ̜̏̑̎ ̜́̌́̅ ɍρȟςȟσɎȢ ˛̜̌́̑̅  ̇ ̊̋̆ ̇ ̨̨̊̆̒̎  
̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̊̌̆̑̎ ̂́ ́̌́̔ ̜̜̂́̑̒̎̅́ ̎́̈́̑ 
̜́̔̅́̑̔̅  ̓ ̨̍̆̎̅̆̔ ̇ ̎̆ ̨́̇̆̓ ̇̏  ̜̒̑̓ ̜ 
̨̨̨̨̙̓̓̑̋̆̎̅̑̄̓̆̑̄̆ ́̌́ ̜̅́̔ ́ ̜́̑̌ ́̎Ȣ 
ˍ̠̎̆̍̉ ̨̋̆̈̎̅̆ ̜̜́̊̎̍́̌-̠̜̄̉̐̏̋̒̉̌  ̜̒̉̎̅̑̏̍ ̜́̅́̍̎   
̜̉̈̉̋́̌̕  ̨̨̨̂̆̌̒̆̎̅̌̄̎̆ ̇ ̎̆ ̆ ̂̆̋ ̨̨̨̨́̂̌̆̓̓̌̄̎̆ ̨̓̆̑̒ 
̨̒̆̑̌̆̑ ̜̓̔̑́̌ ̅ ̨̌̆̌̅̆̊̓̎ ̍ ̨̌̍̆̓̓̆̑ ̅̆̂̉̆̓̓̆̑̅̆ 
̋ ̐̓̆̐ ̜̇̉̎́̌̔̎́ ́̑́̍́̒̓́̎ȟ ̏ ̙̜̔ ̜̇́̒̓́̑̅  ̇ ̊̋̆ 
̇ ̨̊̆̒ ̨̜̈̍̆̓̎ ̈̆̑̓̓̆̄̆̎ ̇ ̜̍̒̓́̑ ̇̏ ̜̓  ̜́̒ ɍτȟυȟφɎȢ  
˓ ̜̜̍̒̓  ̍́ ̜̒́̓ ˥̜̍̋̆̎̓ Ȣ ̇̏ ́̑ ̜ ̏ ̔ 
̜̜̏̑̎̅́̑̎̅́ ɉ˓˛˛Ɋ ̨̨̙̋ ̋̔̑̒̓́ ̨̨̂̌̍ ̜́̌̐ ̇ ̑̄̆̎ ̏ ̙̜̔ 
̇́̒̓́̑̅́ ̜ ̠̜́̎̆̍̉̎  ̇ ̊̋̆ ̇ ̨̊̆̒ ̇ ̜̜̍̒̎́ȟ 
̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̊̎̆ ̨̒̆̑̎ ̈̆̑̓̓̆̔ ̜̂̏̌̅Ȣ   
˙́̓̆̑̉́̌̅́̑ ̇ ̎̆ ̓ ̨̒̌̅̆̑ 
˔̆̑̓̓̆̔ ̇ ̜̜̍̒ ̨̙̂̑̎̆̆ ̋̆̈̆ ̍̆̎ ̨̒̋̆ ̜́̒̓Ȣ ρ-̨̙ ̋̆̈̆ ̅̆ 
16-20 ̇́̒  ̜́̑́̌ ̜̎̅́ ̜ ςςρτ ̏ ̙̜̔ ̇́̒̓́̑ ̠̜́̎̆̍̉̎  
̨̨̨̂̆̌̄̌̑ȟ ̨̒̆̂̆̐̓̆̑ ̋ ̨̑̒̆̓̌̄̆̎ ̜́̑̎́̊ ̎̅̆̌̄̆̎ 
̒ ̑́ ̎́̍́ ́ ̇́̔́̐ ̨̂̆̑̅ ̇ ̎̆ ́̎ ̜̓́̌̅́̔ ̜̇́̒́̌̅Ȣ 2-̨̙ 
̋̆̈̆ ̅̆ ̋̆̈̅̆̊̒̏ ̜̓  ̒ ̜̑̐̓́̔ ̨̨̅̒̍̆̎ ɉ ̑ ̨̂̑ ̓ ̨̨̙̑̓̎Ɋ 
υυσ ̏ ̙̜̔ ̇́̒̓́̑ ̓́ ̅́̐ ̜̜́̌̎̅ȟ ̏̌́̑ ̨̓̆̍̑ ́̌̍́̒̔ 
̋ ̨̨̙̑̒̆̓̋̓̆̑ȟ ̓̆̑̆ ̨̅̆̓̌̄̆̎ ̜̌́̂̏̑́̓̏̑̌  ̇ ̎̆ ̑́̌-
̜̒́̊̍́̎̅ ̨̓̆̋̒̆̑̒̓̆̑̅̆̎ ̨̓̓Ȣ σ-̨̙ ̋̆̈̆ ̅̆ ̠̜́̎̆̍̉̒ ̂́̑ σπ 
̇́̒ ̨̨̨̒̐̑̍̅̆̑̅  ̗̠̜́̅́̐̓́̉̌  ̋ ̨̊̎ȟ ̏̊ ̨̜̈̍̆̓ ̍̆̎ 
̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̊̎ ̜̒̉̐́̓̓́̊̓̎ ̋ ̨̙̑̒̆̓̋̓̆̑ 
̜̜̇̉̎̓ ̜ ̋ ̨̍̆̄̍̆̎ ̆̍ ̜̋̔̑̒̎́ ̨̅̆̊̎ ̇ ̎̆ ̏̅́̎ ̨̋̆̊̎ȟ 
̜̒̏̎̍̆̎ ́̓́̑ ̏ ̔ ̋ ̨̎ ̍̆̎ ́̐̓́ ̜̂̏̊̎̅́ ̇ ̊̋̆ ̇ ̨̊̆̒ 
̇ ̜̜̍̒ ̂́ ̜́̌́̎̅Ȣ ˔̨̨̆̊̎̎  ̓ ̑́ ̜̜̓̌ ̜̎ ˏȢˬȢ ˍ̎̉̍̏̃̕ 
̓ ̨̨̒̌ ̜̙̂̏̊̎́ ̜̋̏̑̑̆̋̓̔̑́̌  ̨̨̑̐̓̋ ̨̋̆̒̓̆̎ ̏̌̅́̎́ 
̜̜̏̓̑̐ ̜́̎ ̜̓́̅ ɍχɎȢ ˜̖̠̜̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̊̌̆̑̅ ̨̒̆̈̍ȟ 
̨̂̆̌̒̆̎̅̋ȟ ̋ ̨̌ ɉ˞ˎ˗Ɋ ̂́ ̜́̌́̊̓̎ ̨̨̈̎̅̋ ̂́ ́ ɉυ ̜̂́̌̅  

̙̋́̌́Ɋ ̋ ̨̍̆̄̍̆̎ ̨̒̋̆ ̜̜̜́̒̑̌̅Ȣ ˍ̜̌̎ ́̎ ̎ ̓̉̇̆̌̆̑ 
˞̨̝̟̓̅̆̎̓̓  ̨̋̑̉̓̆̑̉̊ ̜̙̂̏̊̎́ ̜̒̓́̓̉̒̓̉̋́̌  ̅̆̔̅̆̎ 
̨̓̓Ȣ 
˗̜̏̑̑̆̋̓̔̑́̌  ̋̆̒̓̆̌̆̑ ̋ ̨̍̆̄̍̆̎ ̒̓́̎̅́̑̓̓́̌ ́̎ ̇ ̎̆ 
̜̜́̇̑́̓̐́̌ ̜̜̓́̐̒̑̍́̌́̑̅  ̑ ρ ̍̉̎̔̓ ̨̨̙̎̅̆ ̜̒̈ ́̎ 
̨̂̆̌̄̌̆̑ ̜̒́̎ ̍̆̎ ̨̨̇̂̆̑̌̄̆̎ ́̓̆̌̆̑ ̜̒́̎̎ ̒́̎́̐ȟ ̨̈̆̊̎ 
̟̏ ̋ ̨̨̙̑̒̆̓̋ ̨̆̒̆̐̓̆̌̅ȟ ̒̏̎̅́̊-́  υ ̍̉̎̔̓ ̨̨̙̎̅̆ 

̨̂̆̌̄̌̆̎̄̆̎ ̜̇́̌̐ ̨̑̐̓̆̑ ̜̒́̎̎ ̇ ̎̆ ̜̇́̌̐ ̨̨̇̂̆̑̌̄̆̎ 
̨́̓̆̌̆̑̎ ̒́̎́̐ȟ ̜̏̒ υ ̍̉̎̔̓ ̔́ ̜̓́ ̜̇́̌̐ ̨̈̆̊̎ ̟̏ 

̋ ̨̨̙̑̒̆̓̋ ̨̆̒̆̐̓̆̌̅ȟ  ̇́̒́̌ ́̎ ̜̒̎́ ́ ̨̙̋̆̆̎̅ ̂́ ́ 
̨̨̂̆̑̌̅Ȣ 
˚ ̓̉̇̆̌̆̑ ̇ ̎̆ ̓́̌̅́̔̌́̑ 
1-̨̙ ̋̆̈̆ ̨̅̆̄ ́̎ ̨́̎́̌̉̈̎ ̓́̌̅́̔ ̜̜̂́̑̒̎̅́  ςςρτ ̏ ̙̜̔ 
̇́̒̓́̑ ̜́̑́̒̎̅́ ̠̜́̎̆̍̉̎  ̋̆  ɉςτȟς ϷɊ ̓́̑́̌ ̜́̎ 
̜́̎ ̜̓́̌̅Ȣ  
2-̨̙ ̋̆̈̆ ̅̆ ̨̓̆̍̑ ́̌̍́̒̔ ̋ ̨̨̙̑̒̆̓̋̓̆̑̎ ̈̆̑̓̓̆̔ 
̜̜̂́̑̒̎̅́ ̏ ̙̜̔ ̇́̒̓́̑ ̜́̑́̒̎̅́ ̨̓̆̍̑ ̙̜̜̓́̐̌ ̠́̎̆̍̉ 
ɉ˟˟ˍɊ ɀ ςςȟψ Ϸȟ ̜̜̇́̒̑̎ ̨̓̆̍̑ ̙̜̜̓́̐̌ ̜ ɉ˓˟˟Ɋ ɀ 26,7 % 
̇́ ̅́̊̅́ ̜̜̓́̂̌̅Ȣ ˟̨̆̍̑ ̙̜̜̓́̐̌ ̜ ̜̜̇̎̒ ̜́̑́̒̎̅́ 
̑̓ ̨̑̌ ̨̨̇̉̌̋̐̆̎ȟ ̠ ̎̉ ̂̏̊̇̆̓̋̆̅̆̑̅̆  ˟˟ˍ ɀ ςφȟψ Ϸȟ  ˓˟˟ ɀ 
σςȟψ Ϸȟ ̆̑̇̆̓̋̆̎̅̆̑̅̆ ˟˟ˍ ɀ ρςȟπ Ϸȟ ˓˟˟ ɀ ρπȟψ Ϸ ̜̑́̅Ȣ   
3-̨̙ ̋̆̈̆ ̅̆ ̠̜́̎̆̍̉̒ ̂́̑ ̇́̒ ̨̨̨̒̐̑̍̅̆̑̅  ̆̍̄̆ ̨̅̆̊̎ 
̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̅̆ ̨̄̆̊̌̆̑ ̜́̊̓́̑̌ ̓́̊ ̓ ̍̆̎ 
̂̏̌̍́ ̜́̎̎ ̜́̎ ̜̓́̌̅Ȣ ˍ̠̎̆̍̉ ́ ̜́̑̒ ̇ ̨̨̑̄̈̌̄̆̎ ̆̍ 
̎ ̨̓̉̇̆̒̎̅̆ ̨̨̈̆̊̎̎  ̓ ̑́ ̜̜̓̌  ̋ ̨̨̙̑̒̆̓̋̓̆̑ ɉ̉̄̆̑̄̆̎ 
̖́̂́̑ ̋ ̨̌̆̍ ̍̆̎ ́̓̆̌̆̑ ̜̒́̎Ɋȟ ̜̎́̈́̑̅  ̓ ̑́ ̜̓́̎̔  
́ ̜̜́̑̌̅ȟ ̏̌ ́̑́̌ ́̎ ̨̂̆̌̄̌̆̑ ̨̨̋̌̆̍̎  ̜́̑̓̔̍̆̎ ɉσςȟψ 
ϷɊ ̇ ̎̆ ̜̋̏̑̑̆̋̓̔̑́̌  ̜̒̎́̔̅́ ̨̨̇̂̆̑̌̄̆̎ ́̓̆̌̆̑ 
̜̜̒́̎̎  ̓ ̨̍̆̎̅̆̔̍̆̎  ɉυψȟψ ϷɊ ̜̒̉̐́̓̓́̌̅Ȣ 
˛ ̔ ̋ ̨̎ ̜̅̉̎́̍̉̋́̒̎̅́ ̜̋̏̑̑̆̋̓̔̑́̌  ̜̒̎́̔ ̎ ̨̓̉̇̆̌̆̑̎ 
̓́̌̅́̔̅́  ɉρ- ̋̆̒̓̆Ɋȟ ̠̜́̎̆̍̉̎  ̨̆̍̎̆̎ ̨̋̆̊̎ ̋ ̎ ̇ ̎̆ ́̐̓́ 
̜̂́̒ ̍̆̎ ̒̏ ̜ ̈́ ̜̓ ̜̎̅́ ̜ ̇ ̜̍̒ ̨̒̓̆̔ ̋ ̨̨̌̆̍̎  
̜́̑̓̔̎́ ̍ ̨̨̨̙̍̋̎̌̋ ̨̂̆̑̅ ɉÐЃπȟπυɊȢ ̜́̑́̌́̓̎ ̨̂̆̌̄̌̆̑ 
̜̒́̎ ̜́̐̓́̎  ̜̂́̒̎̅́ στȟτ Ϸ  ̇ ̎̆ ́̐̓́ ̒̏ ̜̎̅́ ςσȟφ Ϸ  
̨̒̓Ȣ 

 
˗̆̒̓̆ ρ - ˓ ́̒ ̨̨̨̒̐̑̍̅̆̑̅̆̄ ̠̜́̎̆̍̉̎ ̆̍̅̆̔ ̎ ̨̓̉̇̆̒̎̅̆ ̜̋̏̑̑̆̋̓̔̑́̌  ̜̒̎́ ̜̓  ̨̈̄̆̑̔ 
˔̆̑̓-̓̆̔ 
̋ ̨̎ 

˓  ˎ  ˞ 1-̜̓́̐̒̑̍́ 2-̜̓́̐̒̑̍́ ˞̒̓ ˍ̒̓ ̨̨̎̍̅-̨̌̋ 
̞̋̏̉̕̕-
̨̗̉̆̎̓ 

ˑ -̊
̨̒̆̎̂ 
̋ ̎ ̜̂́̒ 
̋ ̎ 
̒̏ ̜ 

 
 
τυςȟυϻτρȟυ 
φπψȟρϻςσȟφ* 

 
 
13,6ϻ3,5 
5,6ϻ1,5* 

 
 
233ȟυϻ21,9 
305,6ϻ11,0* 

 
 
219,0ϻ20,4 
302,5ϻ14,1* 

 
 
14,3ϻ3,5 
5,1ϻ1,5* 

 
 
5,4ϻ1,7 
1,6ϻ0,5* 

 
 

38,0ϻ3,1 
57,7ϻ2,8* 

460,8ϻτ2,7 
631,3ϻς6,5* 

11,3ϻ2,2 
4,1ϻ0,7* 

215,2ϻ20,1 
296,6ϻ13,3* 

245,6ϻ22,3 
334,7ϻ15,2* 

13,1ϻ2,8 
3,1ϻ0,6* 

4,0ϻ2,8 
1,1ϻ0,3* 

40,8ϻ3,8 
59,9ϻ2,7* 



 
 

 

182 

˞̨̆̎̂ȡ 
̋ ̎ 
̜̂́̒ 
̋ ̎ 
̒̏ ̜ 

 
515,3ϻ33,4 
617ȟρϻ31,1* 

 
14,1ϻ2,8 
3,9ϻ1,4* 

 
258,6ϻ20,3 
293,2ϻ15,1* 

 
256,7ϻ15,7 
324,1ϻ22,1* 

 
17,2ϻ3,9 
3,3ϻ1,2* 

 
4,7ϻ1,5 
1,4ϻ0,7* 

 
44,9ϻ3,9 
61,8ϻ3,1* 

499,8ϻτ5,2 
617,9ϻ42,1 

 9,9ϻ2,0 
3,8ϻ0,9* 

240,1ϻ22,1 
296,7ϻ19,6* 

219,7ϻ23,6 
321,2ϻ24,1* 

12,4ϻ2,9 
3,1ϻ0,6* 

3,1ϻ0,6 
0,8ϻ0,1* 

45,3ϻ4,7 
62,1ϻ3,1* 

˒̒̋̆̑̓̐̆̌̆̑ȡ ˓ˎ ɀ ̜̇́̌̐ ̨̂̆̌̄̌̆̑ ̜̒́̎Ƞ ˞ ɀ ́̓̆̌̆̑ ̜̒́̎Ƞ ˞̒̓ ɀ ̒̓́̎̅́̑̓̓́̌ ́̎ ́̓̆̌̆̑Ƞ ˍ̒̓ ɀ ̜̜́̇̑́̓̐́̌ ̇ ̨̑̄̈̔̅̆ 
̨̨̇̂̆̑̌̄̆̎ ̒̓́̎̅́̑̓̓́̌ ́̎ ́̓̆̌̆̑Ƞ ˎ ̙̌̆̋ ̨̒̓̎̅̆ ɀ ́ ̠̜̎̆̍̉̎  ̨̆̍̎̆ ̨̨̅̆̊̎̄ȟ ́̌ ̜́̒̓̎̅́ ɀ ̆ ̍̎̆̎ ̨̨̋̆̊̎̄ ̋ ̨̙̑̒̆̓̋̓̆̑Ȣ 
 
˓ ̜̍̒ ̜̒́̐́̒ ̜́̊̓́̑̌ ̓́̊ ̜́̑̓̓ȡ ̜̇́̌̐ ̒̓́̎̅́̑̓̓́̌ ́̎ 
́̓̆̌̆̑ ̜̒́̎ ́̐̓́ ̜̂́̒̎̅́ φτȟσ Ϸ ɉÐЃπȟπυɊ ̇ ̎̆ ́̐̓́ 

̒̏ ̜̎̅́ ψπȟψ Ϸ ɉÐЃπȟπρɊ ̨̨̋̆̍̅Ȣ ˍ̜̜̇̑́̓̐́̌ ̇ ̨̑̄̈̔ 
́̓̆̌̆̑ ̜̒́̎ ̅ ̨̊̒̆̎̂ ̋ ̨̨̎̎  ̒̏ ̜̎̅́ χςȟχ Ϸ ɉÐЃπȟπρɊ ̇ ̎̆ 

̨̒̆̎̂ ̋ ̨̨̎̎  ̒̏ ̜̎̅́ χτȟς Ϸ ɉÐЃπȟπρɊ ̓ ̨̍̆̎̅̆̅. 

˞ˎ˗ ̨̨̓̆̒̓̎  ̋ ̨̍̆̄̍̆̎ ̗̝̜̔̎̋̉̏̎́̌̅̕ ̋ ̨̊̅ ̂́ ́̌́̔ 
̜̜̂́̑̒̎̅́ ɉς- ̋̆̒̓̆Ɋ ̂́̒̓́̐ ̜ ̋̆̈̅̆ ̜̜́̇̑́̓̌ ́̎ ̨̨̈̎̅̋ 
̂́ ́ ̜̜̜̒́̌̒̓̑̍́̌ ̓ ̑̅̆ ̓ ̍̆̎ ̜̂̏̌̅Ȣ ˍ̠̜̎̆̍̉̎  ̨̆̍̎̆̎ 
̨̋̆̊̎ ̨̒̆̈̍ȟ ̋ ̨̎̌-̋ ̊ ̇́ ̒́̑ ̜́̎ȟ ̨̨̂̆̌̒̆̎̅̋̓  ́̑̓ ̜́̎ 
̂́̊ ̜́̌̅Ȣ  

 
˗̆̒̓̆ ς - ̱ ̠̜̎̆̍̉̎  ̨̆̍̎̆ ̨̅̆̊̎ ̇ ̎̆ ̨̨̋̆̊̎̄ ̇́̒ ̨̨̨̒̐̑̍̅̆̑̅  ˞ˎ˗ ̓̆̒̓ ̋ ̨̨̙̑̒̆̓̋̓̆̑ ɉ- ϻÍɊ 

˔̆̑̓̓̆̔ ̔́ ̜̜̓ ˑ ̨̊̒̆̎̂ ˞̨̆̎̂ 
˗ ̎ ̜̂́̒ ˗ ̎ ̒̏ ̜ ˗ ̎ ̜̂́̒ ˗ ̎ ̒̏ ̜ 

˞̨̆̈̍  3ȟωχϻπȟςω* 
4,91ϻπȟςχ 

3ȟττϻπȟςτ* 
τȟωπϻπȟςω 

3ȟψςϻπȟσπ* 
τȟψφϻπȟςψ 

3ȟτφϻπȟσχ* 
τȟωυϻπȟςφ 

ˎ̨̆̌̒̆̎̅̋ 3ȟωχϻπȟρω 
τȟωτϻπȟςρ 

3ȟτςϻπȟρφ* 
τȟχπϻπȟςυ 

4ȟπρϻπȟσπ 
τȟψςϻπȟςφ 

3ȟτυϻπȟσφ* 
τȟωρϻπȟςχ 

˗ ̨̌ 3ȟχσϻπȟςτ* 
τȟωςϻπȟςσ 

3ȟχςϻπȟρψ* 
τȟφτϻπȟςφ 

4ȟρωϻπȟςψ 
τȟσφϻπȟσρ 

3ȟχψϻπȟσρ* 
4,9ρϻπȟςυ 

˒̒̋̆̑̓̐̆̌̆̑: ˎ ̙̌̆̋ ̨̒̓̎̅̆ ɀ ̠̜́̎̆̍̉̎  ̨̆̍̎̆ ̨̨̅̆̊̎̄ȟ ́̌ ̜́̒̓̎̅́ ɀ ̆̍̎̆̎ ̨̨̋̆̊̎̄ ̋ ̨̙̑̒̆̓̋̓̆̑Ƞ * - ̜̙̜̜́̊̑̍́̌ ̜  
́̊ ́ ̜̓ ̜ ɉÐЃπȟπυɊȢ 
 
˒̍̎̆̎ ̨̋̆̊̎ ̏ ̔ ̋ ̨̎ ̋ ̨̙̑̒̆̓̋̓̆̑ ̜̅̉̎́̍̉̋́̒ ̆̅ ̨̔̑ 
̇́ ̜̒́̑̅Ȣ ˑ ̨̊̒̆̎̂ ̋ ̨̎ ̨̨̒̆̈̍̎  ̙̜̎́́̑̌́̔ ̍̆̎ 
̨̨̂̆̌̒̆̎̅̋̓ ̓ ̍̆̎̅̆̔ ̅ ̨̑̆̇̆̒ ́̈́̊ ̜́̎ ̜́̎ ̜̓́̌̅Ȣ ˞̨̆̎̂ 
̋ ̨̨̎̎  ̒̏ ̜̎̅́ ˞ˎ˗ ̨̨̓̆̒̓̎  ̜̂́̑̌  ̠̜̋́̓̆̄̏̑̉̌́̑ 
̜̙̂̏̊̎́ ̋ ̨̙̑̒̆̓̋̓̆̑ ̇̏ ̜̜́̑̌́̅Ȣ ˒̍̄̆ ̨̅̆̊̎ ̜́̐̓́̎  
̒̏ ̜ ̋ ̨̎̎̅̆ ̜̜́̇̑́̓̌ ́̎ ̨̨̈̎̅̋ ̂́ ̜́̎  ̜̂́̑̌  
̋ ̨̨̙̑̒̆̓̋̓̆̑ ̓ ̍̆̎ ̜̂̏̌̅ȟ ́̌ ̨̆̍̎̆̎ ̨̋̆̊̎ ̇ ̎̆ 
́̌ ̙́ ̜̅́̎ ̒̏ ̜ ̈̆̑̓̓̆̔̌̆̑̄̆ ́̑́̊ ̏ ̔ ̜̜́̐̓́̒̎  
̈́ ̜̓ ̜̎̅́ ̗̝̜̔̎̋̉̏̎́̌̅̕ ̋ ̨̊̌̆̑̅  ̆̅ ̨̔̑ ̜̏̌́̊̌ 

̜̅̉̎́̍̉̋́̒ ̂́̊ ̜́̌̅Ȣ ˍ̜̜̇̑́̓̌ ́̎ ̨̨̈̎̅̋ ̂́ ̜́̎  
̍ ̨̨̌̍̆̓̓̆̑ ̒ ̑́ ́ ̇́̔́̐ ̂̆̑̔ ̎ ̨̓̉̇̆̌̆̑̍̆̎ 
́̊ ̜̜̎̅́̌̅Ȣ ˔̆̑̓̓̆̔ ̇ ̜̜̍̒̎́ ̜́̓̒ ́̎ ̜̂́̑̌   ̏ ̙̜̔ 
̇́̒̓́̑ ̜̇́̌̐ ̇́ ̜̜̅́̊̌́̑̎  ̇́ ̒́̑ ̜́̎̎ ̋ ̨̑̒̆̓̓Ȣ 
˞̜̎́̌ ́̎ ̏ ̙̜̔ ̇́̒̓́̑̅́ ̨̛̒̔̂̆̋̓̉̃̓ ̨̨̈̎̅̋ ̂́ ́ 
̋ ̨̨̨̙̑̒̆̓̋̎  ̜̂́̑̌  ̨̐́̑́̍̆̓̑̌̆̑ ̇̏ ̜́̑ ̜̂̏̌̅ ɀ ̨̒̆̅̍ 
σπȟχ Ϸȟ ̨̂̆̌̒̆̎̅̋ ɀ ςσȟχ Ϸȟ ̋ ̨̌-̋ ̊ ɀ σρȟω Ϸ ̜́̑̓̓Ȣ 

̜̜̜̏̑̓̎̅Ȣ 
˓ ̨̨̑̄̈̌̄̆̎ ̜̒̎́ ̜̓́̑̅  ̎ ̨̓̉̇̆̒̎̅̆ ̏ ̙̜̔ ̇́̒̓́̑̅́ 
̠́̎̆̍̉ ̇ ̊̋̆ ̇ ̨̊̆̒ȟ ̠ ̎̉ ̏̊̍̆̎ ̇ ̜̍̒ ̨̒̓̆̔ 
̨̨̨̨̨́̂̌̆̓̓̌̄̎  ̓ ̨̍̆̎̅̆̔̍̆̎ȟ ̏ ̔ ̋ ̨̎ ̍̆̎ ̜̜́̐̓́̒̎  

̜̅̉̎́̍̉̋́̒̎̅́ ́̊ ̜̎ ̙̙́̑́̔̍̆̎ȟ ́ ̜̈́̎  
̖̠̜̐̒̉̏̉̈̉̏̌̏̄̉̌̕  ̋ ̨̨̊̌̆̑̎  ̙̜̎́́̑̌́̔̍̆̎ ̇ ̨̑̆̅Ȣ  
ˍ̠̜̎̆̍̉̎  ̨̆̍̎̆̎ ̒̏  ́̓ ̜̜́̑̌́̓̎ ̇ ̜̜̍̒̓  ̜̒́̎ ̍̆̎ 
̜̒́̐́̒̎ ̇̏ ̜́̑̌́̐ȟ ̨̒̆̈̍ȟ ̨̂̆̌̒̆̎̅̋ ̇ ̎̆ ̋ ̨̌-̋ ̨̊̅  
̇́ ̜̒́̑̔ ̂́̊ ̜́̌̅Ȣ  
ˍ̠̎̆̍̉ ̨̨̆̍̎  ̨̒̆̑̎̆̎ ̜́̊̎́̌̍́̌-̠̄̉̐̏̋̒̉ ̜̒̉̎̅̑̏̍ 
̜̜̇̏̊̌̐ȟ ̜̏̑̓́̌  ̇ ̊̋̆ ̇ ̨̊̆̒ ̨̨̜̈̍̆̓̓̆̑̎  ̜̜́̌̐̓́̒̔ 
̏ ̙̜̔ ̜̇́̒̓́̑̅  ̨̨̂̌̍ ́̌̔ ̨̨̑̅̒̎̆ ̨̂̆̊̍̅̆̌̔ ̨̖̍̆́̎̉̈̍̎ 
̜̎ ́̊̓̔ ́ ̇ ̎̆ ̏ ̔ ́ ̜̜̎̓́̒̎ ̜́̑̓̔̎́ ̋ ̍̆̋ ̨̂̆̑̆̅Ȣ 
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Resume: The influence of circulatory-hypoxic syndrome of mental health of adolescents suffering from anemia. It was established that 
anemia is associated with reduced working capacity and impairs the body's psychophysiological state. The efficiency antianemic treatment in 
the correction of these disorders in adolescents. 
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˗Ȣ ˎȢ ˎ˝ˍ˘˛ˏȢȟ ːȢ˙Ȣ ˒˘˕˗ˎˍ˒ˏȢȟ ˍȢ ˍȢ˟ˠ˟ˍ˒ˏˍ  

˙̜̆̇̅̔̎́̑̏̅̎̊ ˗̖́̈́̒̋̏-˟̗̔̑̆̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍ ˢȢˍȢ ˬ̒́̃̉ȟ ̄Ȣ ˟̔̑̋̆̒̓́̎ 
 

˚˛ˏ˨˖ ˞˜˛˞˛ˎ ˕˞˞˘˒ˑ˛ˏˍ˚˕ˬ ˎ˒˔ˠ˞˘˛ˏ˚˛ː˛ ˝˒ˡ˘˒˗˞ˍ ˠ ˑ˒ ˟˒˖ ˜˒˝ˏ˨ˢ ˙˒˞ˬˣ˒ˏ ˓˕˔˚˕  
 
˕̈ ̏̂̑̆̓̆̎ ̜̎̏̃̊ ̒̐̏̒̏̂ ̠̉̒̒̌̆̅̏̃́̎̉ ̂̆̈̔̒̌̏̃̎̏̄̏ ̑̆̌̆̋̒́̕ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉Ȣ ˕̠̈̏̂̑̆̓̆̎̉ ̜̙̐̏̃́̆̓ ̅̉́̄̎̏̒̓̉̋̔ ̈́ 
̘̒̆̓ ̙̉̑̏̋̏̄̏ ̖̏̃́̓́ ̑̆̌̆̋̒̏̄̆̎̎̏̊̕ ̜̈̏̎ ̐̏ ̃̒̆̊ ̖̐̏̃̆̑̎̏̒̓̉ ̙̐̏̅̏̃̆̎̎̏̊ ̜̒̓̏̑̏̎ȟ ̘̓̏ ̒̐̏̒̏̂̒̓̃̔̆̓ ̠̟̐̏̃̌̆̎̉ ̠̒̄̉̂́̎̉ φ-5 
̝̗̐́̌̆̃ ̜̒̓̏̐Ȣ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̐ ̘́̓̏̌̏̄̉̆̒̋̉̊ ̑̆̌̆̋̒̕ȟ ̜̐̉̑́̍̉̅̎̊ ̝̐̔̓ȟ ̠̑̆̌̆̋̒̏̄̆̎̎́̕ ̈̏̎́ȟ ̝̠̅̃̉̄́̓̆̌̎́ ̒ ̆̑̕.́                
 
ˏ̃̆̅̆̎̉̆Ȣ ˚́̍̉ ̉̈̏̂̑̆̓̆̎ ̜̎̏̃̊ ̒̐̏̒̏̂ ̠̉̒̒̌̆̅̏̃́̎̉ 
̂̆̈̔̒̌̏̃̎̏̄̏ ̑̆̌̆̋̒́̕ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉ - 
̑̆̌̆̋̒̕ ̠̒̄̉̂́̎̉ ς-υ ̝̗̐́̌̆̃ ̜̒̓̏̐ ɉ˜̠̑̉̏̑̉̓̆̓̎́ ̒̐̑́̃̋́ 
̎́ ̜̘̃̅́̔ ̐́̓̆̎̓́ ̎́ ̠̉̈̏̂̑̆̓̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˗̖́̈́̒̓́̎ 
ςπρυȾρτψπȢρ ̏̓ ςψȢρςȢςπρυɊȢ ˕̈̏̂̑̆̓̆̎̉̆ ̠̏̓̎̏̒̉̓̒ ̋ 
̅̆̓̒̋̏̊ ̎̆̃̑̏̌̏̄̉̉ȟ ́ ̉̍̆̎̎̏ ̋ ̍̆̓̏̅̉̋̆ ̠̉̒̒̌̆̅̏̃́̎̉ 
̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉ȟ ̉ 
̍̏̇̆̓ ̜̝̂̓ ̝̉̒̐̏̌̈̏̃́̎̏ ̃ ̅̉́̄̎̏̒̓̉̋̆ ̝̒̐̉̎́̌̎̏̄̏ ̙̏̋́ 
̉ ̐̏̑́̇̆̎̉̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ ̔ ̜̖̃̈̑̏̒̌Ȣ  
˚̘̆̃̑̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ 
̇̉̈̎̉ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ ̉̒̒̌̆̅̏̃́̎̉̆ ̜̖̒̐̏̎̓́̎̎ ̅̃̉̇̆̎̉̊ȟ 
̘̆̑̆̐̎̏-̜̖̍̏̈̄̏̃ ̎̆̑̃̏̃ȟ ̜̙̘̍̆̎̏̄̏ ̓̏̎̔̒́ȟ ̖̝̒̔̏̇̉̌̎̏-
̝̜̖̐̆̑̉̏̒̓́̌̎ȟ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕Ȣ ˕̘̈̔̆̎̉̆ 
̜̖̃̑̏̇̅̆̎̎ ̑̆̌̆̋̒̏̃̕ ̠̠̠̃̌̆̓̒ ̠̝̏̂̈́̓̆̌̎̏̊ ̘̝̟́̒̓ ̎̆ 
̝̓̏̌̋̏ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ȟ ̎̏ ̉ ̘̐̆̅̉́̓̑̉̆̒̋̏̄̏ ̏̒̍̏̓̑́Ȣ 
ˎ̜̆̈̔̒̌̏̃̎̆ ̜̑̆̌̆̋̒̕ȟ ̋́̋ ̉ ̟̜̌̂̆ ̅̑̔̄̉̆ ̜̑̆̌̆̋̒̕ȟ 
̟̉̍̆̓ ̜̏̐̑̆̅̆̌̆̎̎̆ ̜̑̆̌̆̋̓̏̑̎̆̕ ̅̔̄̉ȟ ̞̐̏̓̏̍̔ ̍̏̄̔̓ 
̝̝̠̉̒̐̏̌̈̏̃́̓̒ ̃ ̐̏̒̓́̎̏̃̋̆ ̘̓̏̐̉̆̒̋̏̄̏ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ 
̅̉́̄̎̏̈́ [1] .  
˛̂̒̔̇̅̆̎̉̆ Ȣ˔̘̝̎́̉̍̏̒̓ ̑̆̌̆̋̒̏̃̕  ̎́̑́̒̓́̆̓ ̆̒̌̉ ̘̝̔̆̒̓ 
̓̏ȟ ̘̓̏ ̏̎̉ ̘́̆̚ ̟̏̐̆̑̆̇́̓ ̠̜̃̎̆ ̘̋̌̉̎̉̆̒̋̉̆ ̜̐́̑̆̈ ̉ 
̜̃̉̈̔́̌̉̈̉̑̔̆̍̆ ̒̓́̅̉̉ ̉̎̒̓̑̔̍̆̎̓́̍̉ ̉ ́̐̐́̑́̓́̍̉ ˠ˔˕ȟ 
˙˝˟ ̉ ˗˟ȟ ̞̐̏̓̏̍̔ ̍̎̏̄̉̆ ̜́̃̓̏̑ ̟̒̏̏̂́̓̚ ̏ ̃́̇̎̏̒̓̉ ̖̉ 
̝̠̉̒̐̏̌̈̏̃́̎̉ ̉ ̜̟̔̋́̈̃́̓ ̎́ ̘̓̏̐̉̆̒̋̏̆ ̘̈̎́̆̎̉̆ 
̜̖̎̆̋̏̓̏̑ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ [2, 3].  
˛̒̏̂̏̆ ̘̈̎́̆̎̉̆ ̟̐̑̉̅́̓ ̐̑̏̃̆̑̋̆ ̜̖̉̈̃̆̒̓̎ ̉ ̑́̎̆̆ 
̜̖̏̐̉̒́̎̎ ̑̆̌̆̋̒̏̃̕ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ɉȺ̘̜̖̐̆̑̃̉̎Ȼȟ 
Ⱥ̜̖̂̆̈̔̒̌̏̃̎Ȼ ̑̆̌̆̋̒̏̃̕Ɋ ̐̑̉ ̐̏̅̑̏̂̎̏̍ ̏̐̉̒́̎̉̉ 
̝̎̏̑̍́̌̎̏̄̏ ̉ ̐̏̑́̇̆̎̎̏̄̏ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ̔ 
̑̆̂̆̎̋́ ̐̑̉ ̘̄̉̐̏̋̒̉̆̒̋̉-̙̘̖̉̆̍̉̆̒̋̉ ̠̖̐̏̑́̇̆̎̉ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̉ ̐̑̉ ̐̏̑́̇̆̎̉̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ ̔ 
̜̖̃̈̑̏̒̌Ȣ ˕̈̃̆̒̓̎̏ ̝̙̂̏̌̉̎̒̓̃̏ ̑̆̌̆̋̒̏̃̕ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ ̟̏̓̑́̇́̉̊̚ ̞̟̗̟̃̏̌̉̏̎̎̔ ̝̈̑̆̌̏̒̓ 
̑̆̂̆̎̋́ȟ ̆̄̏ ̗̝̔̎̋̉̏̎́̌̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ̉ ̟̉̍̆̓ 
̏̐̑̆̅̆̌̆̎̎̏̆ ̘̓̏̐̉̆̒̋̏̆ ̘̈̎́̆̎̉̆Ȣ ˕̈ ̘̜̖̍̎̏̄̏̉̒̌̆̎̎ 
̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ ̎́̉̂̏̌̆̆ ̜̉̎̏̑̍́̓̉̃̎̍̉̕ 
̠̠̟̠̃̌̓̒ȡ ̐̑̉ ̐̏̄̌́̇̉̃́̎̉̉ ̋̏̇̉ ̑̆̂̆̎̋́ ̃ ̏̂̌́̒̓̉ ̔̄̌́ 
̑̓́ ̃̏̈̎̉̋́̆̓ ̐̏̃̏̑̏̓ ̜̄̏̌̏̃ ̃ ̒̓̏̑̏̎̔ ̠̑́̈̅̑́̇̉̓̆̌ 
(̜̐̏̉̒̋̏̃̊ ̑̆̌̆̋̒̕Ɋȟ ̐̑̉ ̌̆̄̋̏̍ ̐̑̉̋̏̒̎̏̃̆̎̉̉ ̝̗̐́̌̆̍ ̋ 
̄̔̂́̍ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̘̠̏̓̍̆́̆̓̒ ̜̠̃̓̄̉̃́̎̉̆ ̄̔̂ 
(̖̜̏̂̏̓̋̏̃̊ ̑̆̌̆̋̒̕Ɋȟ ̐̑̉ ̜̃̋̌́̅̃́̎̉̉ ̒̏̒̋̉ ̃ ̑̏̓ 
̟̃̏̈̎̉̋́̓ ̝̜̒̏̒́̓̆̌̎̆ ̠̅̃̉̇̆̎̉ ɉ̝̜̒̏̒́̓̆̌̎̊ ̑̆̌̆̋̒̕), 
̐̑̉ ̎́̅́̃̌̉̃́̎̉̉ ̎́ ̝̏̂̌́̒̓ ̓̆̎́̑́ ̑̆̂̆̎̏̋ ̜̏̓̋̑̃́̆̓ 
̑̏̓ȟ ̠̎́̋̌̏̎̆̓ ̄̏̌̏̃̔ȟ ̒̄̉̂́̆̓ ̘̐̌̆̉ ̉ ̘̝̠̐̑̆̅̐̌̆ 
(̌́̅̏̎̎̏-̑̏̓̏̃̏̊ ̑̆̌̆̋̒̕ ˎ́̂̋̉̎́Ɋȟ ̐̑̉ ̜̃̋̌́̅̃́̎̉̉ 
̝̗̐́̌̆̃ ̃ ̑̔̋̔ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̖̐̑̏̉̒̏̅̉̓ ̖̈́̃́̓ ̝̗̐́̌̆̃ 
̠̉̒̒̌̆̅̏̃́̓̆̌ ɉ̖̃̆̑̎̉̊ ̖̝̜̃́̓́̓̆̌̎̊ ̑̆̌̆̋̒̕Ɋȟ ́ ̃ ̘̒̌̔́̆ 
̃̏̈̍̏̇̎̏̒̓̉ ̠̐̑̉̐̏̅̎̉̍́̎̉ ̑̆̂̆̎̋́ - ̑̆̌̆̋̒̕ ˝̏̂̉̎̒̏̎́. 
˝̆̌̆̋̒̕ ˙̏̑̏ ̍̏̇̆̓ ̝̃̏̈̎̉̋́̓ ̎́ ̖̜̒̌̔̏̃̆ ̑́̈̅̑́̇̉̓̆̌̉ 
ɉ̖̌̏̐̏̋Ɋȟ ̝̜̓́̋̓̉̌̎̆ ̉ ̠̜̃̆̒̓̉̂̔̌̑̎̆ ̑́̈̅̑́̇̉̓̆̌̉ 

ɉ̖̜̐̏̌̏̐̃́̎̉̆ ̐̏ ̝̐̆̌̆̎́̌̎̉̋̔ȟ ̐̆̑̆̍̆̆̎̉̆̚ ̠̐̏̌̏̇̆̎̉ 
̓̔̌̏̃̉́̚ ̑̆̂̆̎̋́ ̉ ̓Ȣ̅ȢɊȢ ˏ ̏̓̃̆̓ ̎́ ̑́̈̅̑́̇̆̎̉̆ ̃̏̈̎̉̋́̆̓ 
̏̓̃̆̅̆̎̉̆ ̑̔̋ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̃ ̜̒̓̏̑̏̎ ̉ ̑́̈̇̉̍́̎̉̆ 
̋̉̒̓̆̊ ̑̔̋ ɉ) ́̈́̕Ɋȟ ̐̏̒̌̆ ̘̆̄̏ ̑̔̋̉ ̟̠̃̏̈̃̑́́̓̒̚ ̃ 
̖̉̒̏̅̎̏̆ ̐̏̌̏̇̆̎̉̆ ɉ)) ́̈́̕ɊȢ ˜̑̉ ̑́̈̅̑́̇̆̎̉̉ ̋̏̇̉ ̜̒̐̉̎ 
̝̃̅̏̌ ̘̐̏̈̃̏̎̏̎̉̋́ ̜̎̏̃̏̑̏̇̅̆̎̎̊ ̉̈̄̉̂́̆̓ ̓̔̌̏̃̉̆̚ 
̅̔̄̏̊ȟ ̜̏̓̋̑̓̏̊ ̃ ̒̓̏̑̏̎̔ ̠̑́̈̅̑́̇̆̎̉ ɉ̑̆̌̆̋̒̕ ː́̌́̎̓́). 
˝̆̂̆̎̏̋ȟ ̠̜̐̏̅̎̓̊ ̐̏̅ ̜̙̍̋̉ȟ ̒̄̉̂́̆̓ ̎̏̄̉ ̃̏ ̖̃̒̆ 
̖̒̔̒̓́̃́ȟ ́ ̜̐̏̒̓́̃̌̆̎̎̊ ̎́ ̏̐̏̑̔ ̒̓̏̉̓ ̎́ ̜̖̐̏̌̔̒̏̄̎̔̓ 
̖̎̏̄́ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̠̑́̒̐̑̍̌̆̎̉̆̍ ̎̏̄ȟ ̓̔̌̏̃̉́̚ ̉ 
̄̏̌̏̃ ̜ ɂ ̓́̋ ̜̜̎́̈̃́̆̍̊ ̞̆̋̓̕̕ Ⱥ̠̠̟̠̑́̒̐̑̍̌̆̊̒̚ 
̜̐̑̔̇̉̎Ȼ ɉ̑̆̌̆̋̒̕ ̜̏̐̏̑Ɋȟ ̐̑̉ ̎́̋̌̏̎̆ ̑̆̂̆̎̋́ ̃̐̆̑̆̅ ̏̎ 
̅̆̌́̆̓ ̙̜́̄̏̃̆ ̠̅̃̉̇̆̎̉ ɉ̙̜́̄̏̃̊ ̑̆̌̆̋̒̕Ɋȟ ̐̑̉ ̞̓̏̍ 
̃̏̈̍̏̇̎̏ ̒̋̑̆̉̃́̎̉̆̚ ̎̏̄ ̃ ̎̉̇̎̆̊ ̓̑̆̓̉ ̄̏̌̆̎̉Ȣ ˏ 
̐̏̌̏̇̆̎̉̉ ̑̆̂̆̎̋́ ̎́ ̇̉̃̏̓̆ ̐̑̉ ̜̐̑̉̋̌́̅̃́̎̉̉ ̌́̅̏̎̆̊ 
̠̉̒̒̌̆̅̏̃́̓̆̌ ̋ ̆̄̏ ̒̓̏̐́̍ ̃̏̈̎̉̋́̆̓ ̑̆̌̆̋̓̏̑̎̏̆̕ 
̏̓̓́̌̋̉̃́̎̉̆ ̉ ̐̏̌̈́̎̉̆ ɉ̑̆̌̆̋̒̕ ˎ̞́̔̑́ɊȢ ˜̑̉ 
̎́̅́̃̌̉̃́̎̉̉ ̎́ ̙̘̐̏̅̔̆̋̔ ̜̒̓̏̐ ̃ ̏̂̌́̒̓̉ ˜ɂ))) ̝̗̐́̌̆̃ 
̃̏̈̎̉̋́̆̓ ̙̐̏̅̏̃̆̎̎̏̆ ̒̄̉̂́̎̉̆ ɉ̎̉̇̎̉̊ ̖̝̜̃́̓́̓̆̌̎̊ 
̑̆̌̆̋̒̕ ˏ̆̑̋̏̍́Ɋȟ ̐̑̉ ̙̖̓̑̉̏̃̏̍ ̑́̈̅̑́̇̆̎̉̉ ̙̜̐̏̅̏̃ 
̖̐̑̏̉̒̏̅̉̓ ̆̆ ̑́̈̄̉̂́̎̉̆ ̉ ̃̆̆̑̏̏̂̑́̈̎̏̆ ̖̑́̒̏̇̅̆̎̉̆ 
̝̗̐́̌̆̃ ɉ̑̆̌̆̋̒̕ ˎ́̂̉̎̒̋̏̄̏) [4] .  
˕̈̃̆̒̓̎̏ȟ ̘̈̎́̆̎̉̆ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ ̜̖̎̏̃̏̑̏̇̅̆̎̎ 
̉ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉ ̃ ̅̉́̄̎̏̒̓̉̋̆ 
̝̐̆̑̉̎́̓́̌̎̏̄̏ ̠̐̏̑́̇̆̎̉ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ȡ ̏̇̉̃̌̆̎̉̆ 
̜̖̃̑̏̇̅̆̎̎ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̐̑̉ 
̒̉̎̅̑̏̍̆ ̝̜̖̅̃̉̄́̓̆̌̎ ̙̎́̑̔̆̎̉̊ ̐̑̉ ̝̐̆̑̉̎́̓́̌̎̏̊ 
̘̄̉̐̏̋̒̉̆̒̋̏̊ ̞̗̎̆́̌̏̐́̓̉̉̕ [5] ̉ ̒̎̉̇̆̎̉̆ ̉̌̉ 
̏̓̒̔̓̒̓̃̉̆ ̑̆̌̆̋̒̏̃̕ ́̃̓̏̍́̓̉̈̍́ȟ ̒̎̉̇̆̎̉̆ ̌́̅̏̎̎̏-
̑̏̓̏̃̏̄̏ ̉ ̖̃̆̑̎̆̄̏ ̖̝̃́̓́̓̆̌̎̏̄̏ ̑̆̌̆̋̒̏̃̕ȟ ́ ̓́̋̇̆ 
̑̆̌̆̋̒́̕ ˝̏̂̉̎̒̏̎́ ̐̑̉ ̐̏̑́̇̆̎̉̉ ̟̖̒̏̏̓̃̆̓̒̓̃̔̉̚ 
̙̜̖̆̊̎ ̒̆̄̍̆̎̓̏̃ ̒̐̉̎̎̏̄̏ ̍̏̈̄́ ̉ ̃ ̑́̎̎̆̍ 
̝̃̏̒̒̓́̎̏̃̉̓̆̌̎̏̍ ̐̆̑̉̏̅̆ ̐̑̉ ̝̐̆̑̉̎́̓́̌̎̏̍ ̐̏̑́̇̆̎̉̉ 
̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ [6].  
˛̘̝̆̎ ̍́̌̏ ̗̐̔̂̌̉̋́̉̊ ̏ ̜̖̎̏̃ ̑́̎̆̆ ̜̖̎̆̉̈̃̆̒̓̎ 
̜̖̃̑̏̇̅̆̎̎ ̜̖̂̆̈̔̒̌̏̃̎ ̖̑̆̌̆̋̒́̕ ɉ̝̜̂̔̌̂́̑̎̆ ̉ 
̝̜̒̐̉̎́̌̎̆ ̜́̃̓̏̍́̓̉̈̍Ɋ ̔ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉ȟ 
̟̠̑́̈̃̉̃́̉̆̒̚ ̐̑̉ ̐̏̑́̇̆̎̉̉ ̘̑́̈̌̉̎̏̊ ̒̓̆̐̆̎̉  ̉ 
̠̎̆̅̏̑́̈̃̉̓́ ̗̠̍̉̆̌̉̎̉̈́̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ ̔ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ȟ ̜̋̏̓̏̑̆ ̟̃̏̈̎̉̋́̓ ̉̈-̈́ ̠̏̓̒̔̓̒̓̃̉ 
̓̏̑̍̏̈̎̏̄̏ ̠̋̏̎̓̑̏̌ ̎́̅  ̘̐̆̑̉̆̑̉̆̒̋̉̍̉̕ 
̍̏̓̏̎̆̊̑̏̎́̍̉ ̝̙̖̂̏̌̉ ̜̖̐̉̑́̍̉̅̎ ̋̌̆̓̏̋ ˎ̗̆́ ̉ ̖̉ 
́̋̒̏̎̏̃ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ [7].  
˛̅̎̉̍ ̉̈ ̛̜̖̏̂̆̋̓̉̃̎ ̋̑̉̓̆̑̉̆̃ ̠̅̌ ̠̔̒̓́̎̏̃̌̆̎̉ 
̅̉́̄̎̏̈́ ̔ ̜̖̃̈̑̏̒̌ ̐̑̉ ̐̏̑́̇̆̎̉̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ 
̠̠̠̃̌̆̓̒ ̘̎́̌̉̉̆ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ ̑̆̌̆̋̒̏̃̕ ɀ 
̝̑́̈̄̉̂́̓̆̌̎̏̊ ̉ ̝̒̄̉̂́̓̆̌̎̏̊ ̜̄̑̔̐̐ [8].  
˚̠́̑̅̔ ̒ ̜̂̆̈̔̒̌̏̃̎̍̉ ̑̆̌̆̋̒́̍̉̕ ̝̏̑́̌̎̏̄̏ ́̃̓̏̍́̓̉̈̍́ 
̉ ̋̉̒̓̆̃̏̊ȟ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̐̑́̋̓̉̋̆ ̜̒̓̏̐̎̆ ̜̄̑̔̐̐ 
̈́̎̉̍́̆̓ ̏̒̏̂̏̆ ̍̆̒̓̏Ȣ ˕̈̃̆̒̓̆̎ ̒̐̏̒̏̂ ̠̉̒̒̌̆̅̏̃́̎̉ 
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̂̆̈̔̒̌̏̃̎̏̄̏ ̑̆̌̆̋̒́̕ ̔ ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉ȟ ̐̑̉ 
̋̏̓̏̑̏̍ ̝̜̑́̈̄̉̂́̓̆̌̎̊ ɉ̞̜̋̒̓̆̎̈̏̑̎̊Ɋ ̘̐́̓̏̌̏̄̉̆̒̋̉̊ 
̑̆̌̆̋̒̕ ̜̜̠̃̈̃́̆̓̒ ̙̖̜̓̑̉̏̃̍̉ ̠̑́̈̅̑́̇̆̎̉̍̉ ̝̃̅̏̌ 
̎́̑̔̇̎̏̄̏ ̉̌̉ ̃̎̔̓̑̆̎̎̆̄̏ ̠̋̑́ ̙̜̐̏̅̏̃  ɉ̑̆̌̆̋̒̕ 
ˎ́̂̉̎̒̋̏̄̏ɊȢ ˚̠́̑̅̔ ̒ ̞̓̉̍ ̝̆̒̓ ̍̎̏̇̆̒̓̃́ ̘̖̐́̓̏̌̏̄̉̆̒̋̉ 
̑̆̌̆̋̒̏̃̕ ̝̑́̈̄̉̂́̓̆̌̎̏̊ ̜̄̑̔̐̐ ̠̠̟̠̐̑̏̃̌̉̆̒̚ 
̑́̈̄̉̂́̎̉̆̍ ̝̙̂̏̌̏̄̏ ̝̗̐́̌́ ̎́ ̜̜̃̈̃́̆̍̏̆ ̠̑́̈̅̑́̇̆̎̉ 
ɉ̑̆̌̆̋̒̕ ˛̐̐̆̎̄̆̊̍́ȟ ̑̆̌̆̋̒̕   ː̏̑̅̏̎́ȟ ̑̆̌̆̋̒̕ ˥̆̆̑́̕̕ȟ 
̑̆̌̆̋̒̕ ˤ́̅̏̋́ȟ ̑̆̌̆̋̒̕ ˝̖̆̅̌̉́ȟ ̑̆̌̆̋̒̕ ː̑̏̒̒̍́̎́Ɋ  [9].  
˚̆̅̏̒̓́̓̋̏̍ ̖̃̒̆ ̘̜̖̐̆̑̆̉̒̌̆̎̎ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕  
̝̑́̈̄̉̂́̓̆̌̎̏̊ ̜̄̑̔̐̐ ̠̠̠̃̌̆̓̒ ̓̏ ̘̓̏ȟ  
- ̎̆ ̃̒̆̄̅́ ̘̏̓̆̓̌̉̃̏ ̜̜̃̈̃́̆̓ ̝̜̑́̈̄̉̂́̓̆̌̎̊ ̑̆̌̆̋̒̕ȟ 
̋̑̏̍̆ ˎ́̂̉̎̒̋̏̄̏Ȣ  
- ̜̜̜̃̈̃́̆̍̆ ̠̑́̈̅̑́̇̆̎̉ ̘̟̠̏̄̑́̎̉̉̃́̓̒ ̏̐̑̆̅̆̌̆̎̎̏̊ 
̈̏̎̏̊ ɉ̜̎́̑̔̇̎̊ ̉̌̉ ̃̎̔̓̑̆̎̎̉̊ ̋̑́̊ ̙̜̐̏̅̏̃ - ̑̆̌̆̋̒̕ 
ˎ́̂̉̎̒̋̏̄̏ȟ  ̠̠̐̆̑̆̅̎ ̖̝̐̏̃̆̑̎̏̒̓ ̄̏̌̆̎̉ - ̑̆̌̆̋̒̕ 
˛̐̐̆̎̄̆̊̍́ȟ ̠̉̋̑̏̎̏̇̎́ ̜̙̗̍́ - ̑̆̌̆̋̒̕  ː̏̑̅̏̎́ȟ 
̖́̉̌̌̏̃̏ ̖̒̔̏̇̉̌̉̆ - ̑ ̆̌̆̋̒̕ ˥̆̆̑́̕̕ȟ ̎́̑̔̇̎̏̊ ̜̌̏̅̇̋̉ 
- ̑̆̌̆̋̒̕ ˤ́̅̏̋́ȟ ̠̠̈́̅̎ ̖̝̐̏̃̆̑̎̏̒̓ ̄̏̌̆̎̉ - ̑̆̌̆̋̒̕ 
˝̖̆̅̌̉́ȟ ̗̍̉̈̉̎̆ ̎́ ̎̏̄̆ - ̑ ̆̌̆̋̒̕ ː̑̏̒̒̍́̎́Ɋȟ  
- ̎̆̃̏̈̍̏̇̎̏ ̝̏̒̔̆̒̓̃̉̓̚ ̘̎́̌̉̉̆ ̠̑́̈̄̉̂́̎̉ ̝̙̂̏̌̏̄̏ 
̝̗̐́̌́ ̔ ̝̜̖̂̏̌̎ ̒ ̟̏̓̒̔̓̒̓̃̔̉̍̚ ̝̙̂̏̌̉̍ ̝̗̐́̌̆̍ 
ɉ̜́̍̐̔̓̉̑̏̃́̎̎̍ɊȢ  
˚́̉̂̏̌̆̆ ̂̌̉̈̋̉̍ ̋ ̐̑̆̅̌̏̇̆̎̎̏̍̔ ̠̠̠̃̌̆̓̒ ̒̐̏̒̏̂ 
̠̉̒̒̌̆̅̏̃́̎̉ ̜̖̂̆̈̔̒̌̏̃̎ ̑̆̌̆̋̒̏̃̕ ̔ ̅̆̓̆̊ ̜̖̐̆̑̃ 
̠̗̍̆̒̆̃ ̇̉̈̎̉ȟ ̄̅̆ ̝̜̒̄̉̂́̓̆̌̎̊ ɉ̜̌̆̋̒̏̑̎̊̕Ɋ ̑̆̌̆̋̒̕ 
̜̜̠̃̈̃́̆̓̒ ̋̏̑̏̓̋̉̍ ̔̅́̑̏̍ ̐̏ ̘̋̏̎̉̋́̍ ς-υ ̝̗̐́̌̆̃ 
ɉ̑̆̌̆̋̒̕ ˝̏̒̒̏̌̉̍̏ɊȢ ˜̘́̓̏̌̏̄̉̆̒̋̉̆ ̜̑̆̌̆̋̒̕ 
̝̒̄̉̂́̓̆̌̎̏̊ ̜̄̑̔̐̐ ̠̠̟̠̐̑̏̃̌̓̒ ̃ ̒̄̉̂́̎̉̉ ̝̗̐́̌̆̃ 
̜̒̓̏̐ ̎́  ̜̜̃̈̃́̆̍̏̆ ̠̑́̈̅̑́̇̆̎̉ ɉ˝̆̌̆̋̒̕ ˎ̖̆̓̆̑̆̃́ )ȟ 
˝̆̌̆̋̒̕ ˎ̖̆̓̆̑̆̃́ ))ȟ  ˝̆̌̆̋̒̕ ˓̔̋̏̃̒̋̏̄̏Ɋ [1].  
˛̅̎́̋̏ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̐̑̏̓̏̓̉̐́ ̘̎̆̅̏̒̓́̓̏̎̏ 
̞̆̋̓̉̃̎̏̕̕ȟ ̓́̋ ̋́̋ȡ 
- ̎̆ ̃̒̆̄̅́ ̘̏̓̆̓̌̉̃̏ ̜̜̠̃̈̃́̆̓̒ ̝̜̒̄̉̂́̓̆̌̎̊ ̑̆̌̆̋̒̕ȟ 
̠̎̆̐̏̒̓̏̎̒̓̃̏ ̑̆̌̆̋̒́̕ ̔ ̜̖̈̅̏̑̏̃ ̅̆̓̆̊ȟ ̓̏ ̝̆̒̓ ̆̄̏ 
̠̎̉̈̋́ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̉ ̜̠̎̆̃̒̏̋́ ̗̘̝̒̐̆̉̉̎̏̒̓̕Ȣ 
- ̜̜̜̃̈̃́̆̍̆ ̠̑́̈̅̑́̇̆̎̉ ̘̟̠̏̄̑́̎̉̉̃́̓̒ ̝̓̏̌̋̏ 
̏̐̑̆̅̆̌̆̎̎̏̊ ̍́̌̏̊ ̈̏̎̏̊ ɉ̘̋̏̎̉̋́̍̉ ςɂ5-̄̏ ̝̗̐́̌̆̃ 
̜̒̓̏̐ - ̑̆̌̆̋̒̕ ˝̏̒̒̏̌̉̍̏ȟ ̠̎́̑̔̇̎́ ̒̓̏̑̏̎́ ̜̓̌́ ̜̒̓̏̐ ̃ 
̏̂̌́̒̓̉ τɀ5-̊ ̟̜̖̐̌̒̎̆̃ ̋̏̒̓̆̊ - ̑̆̌̆̋̒̕ ˎ̖̆̓̆̑̆̃́ )ȟ 
̠̐̓̋́ - ̑̆̌̆̋̒̕ ˎ̖̆̓̆̑̆̃́ ))ȟ ̒̆̑̆̅̉̎̆ ̙̜̐̏̅̏̃ - ̑̆̌̆̋̒̕ 
˓̔̋̏̃̒̋̏̄̏ɊȢ  
˟̖̘̆̎̉̆̒̋̏̊ ̘̈́̅́̆̊ ̠̉̈̏̂̑̆̓̆̎̉ ̠̠̝̃̌̌̏̒ ̒̏̈̅́̎̉̆ 
̍̆̓̏̅̉̋̉ ̠̉̒̒̌̆̅̏̃́̎̉ ̎̏̃̏̄̏ȟ ̑́̎̆̆ ̎̆̉̈̃̆̒̓̎̏̄̏ 
̑̆̌̆̋̒́̕ȟ ̗̘̒̐̆̉̉̎̏̄̏̕ ̠̅̌  ̅̆̓̆̊ ̜̖̐̆̑̃ ̠̗̍̆̒̆̃ ̇̉̈̎̉Ȣ  
˝̝̜̆̈̔̌̓́̓Ȣ ˟̖̘̆̎̉̆̒̋̉ ̍ ̝̑̆̈̔̌̓́̓̏̍ ̠̉̈̏̂̑̆̓̆̎̉ 
̠̠̠̃̌̆̓̒ ̜̙̐̏̃̆̎̉̆ ̅̉́̄̎̏̒̓̉̋̉ ̈́ ̘̒̆̓ ̙̉̑̏̋̏̄̏ ̖̏̃́̓́ 
̑̆̌̆̋̒̏̄̆̎̎̏̊̕ ̜̈̏̎ ̐̏ ̃̒̆̊ ̖̐̏̃̆̑̎̏̒̓̉ ̙̐̏̅̏̃̆̎̎̏̊ 
̜̒̓̏̑̏̎ȟ ̘̓̏ ̒̐̏̒̏̂̒̓̃̔̆̓ ̠̟̐̏̃̌̆̎̉ ̠̒̄̉̂́̎̉ ς-υ ̝̗̐́̌̆̃ 
̜̒̓̏̐ ɉ̝̒̄̉̂́̓̆̌̎̏̄̏ ̑̆̌̆̋̒́̕ɊȢ  
ˠ̜̋́̈́̎̎̊ ̖̘̓̆̎̉̆̒̋̉̊ ̝̑̆̈̔̌̓́̓ ̠̅̏̒̓̉̄́̆̓̒ ̓̆̍ȟ ̘̓̏ 
̜̜̠̃̈̃́̆̓̒ ̑̆̌̆̋̒̕ȟ ̝̜̋́̒́̓̆̌̎̍ȟ ̜̜̂̒̓̑̍ ̑́̈̅̑́̇̆̎̉̆̍ 
̐̏ ̙̐̏̅̏̃̆̎̎̏̊ ̖̐̏̃̆̑̎̏̒̓̉ ̜̒̓̏̐ȟ ̘̠̎́̉̎́ ̔ ̠̏̒̎̏̃́̎̉ 
̝̗̐́̌̆̃ ̉ ̅̏ ̠̐̓̋̉Ȣ ˜̑̉ ̜̠̃̃̌̆̎̉̉ ̠̒̄̉̂́̎̉ ς-υ ̝̗̐́̌̆̃ 
̒̓ ̜̏̐ ̔ ̑̆̂̆̎̋́ ̠̘̏̅̎̏̍̆̒̎̏̄̏ ̃̏̈̑́̒̓́ ̟̅̉́̄̎̏̒̓̉̑̔̓ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆ȟ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̑̆̌̆̋̒́̕ ɀ 
̝̜̒̐̉̎́̌̎̊ ̙̏̋Ȣ ˜̑̉ ̜̠̃̃̌̆̎̉̉ ̠̒̄̉̂́̎̉ ς-υ ̝̗̐́̌̆̃ 
̜̒̓̏̐ ̔ ̜̖̃̈̑̏̒̌ ̠̅̉́̄̎̏̒̓̉̑̔̆̓̒  - ̐̏̑́̇̆̎̉̆ 
̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊Ȣ 
˪̝̆̋̓̉̃̎̏̒̓̕̕ ̞̓̏̄̏ ̍̆̓̏̅́ ̟̘̠̈́̋̌́̆̓̒ ̃ ̙̉̑̏̋̏̍ ̖̏̃́̓̆ 
̑̆̌̆̋̒̏̄̆̎̎̏̊̕ ̜̈̏̎ ɉ̐̏ ̃̒̆̊ ̖̐̏̃̆̑̎̏̒̓̉ ̙̐̏̅̏̃̆̎̎̏̊ 
̜̒̓̏̑̏̎Ɋ ̉ ̝̒̓́̂̉̌̎̏̍ȟ ̘̏̓̆̓̌̉̃̏̍ ̜̜̃̈̃́̎̉̉ 
̝̒̄̉̂́̓̆̌̎̏̄̏ ̑̆̌̆̋̒́̕ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̃ ̎̏̑̍̆ ̉ ̐̑̉ 
̏̓̒̔̓̒̓̃̉̉ ̘̎́̌̉̉̆ ̝̒̐̉̎́̌̎̏̄̏ ̙̏̋́ȟ ́ ̓́̋̇̆ ̐̉̑́̍̉̅̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̔ ̜̖̃̈̑̏̒̌Ȣ  
˝̆̌̆̋̒̕ ̠̠̏̒̔̆̒̓̃̌̆̓̒̚ ̠̂̌́̄̏̅́̑  ̠̑́̈̅̑́̇̆̎̉ ̘̃̎́́̌̆ 
nn. Plantaris medialis et lateralis ̉ n.suralis rr  cutaneus cruris 
medialis ̓̏ ɀ ̝̆̒̓ȟ ̝̐̏̒̌̆̅̏̃́̓̆̌̎̏̆ ̠̑́̈̅̑́̇̆̎̉ ̖̉ 
̑̏̇̅́̆̓ ̝̜̉̍̐̔̌̒ȟ ̜̋̏̓̏̑̆ ̓́̋̇̆ ̠̝̉̎̓̆̄̑̉̑̔̒ ̃ 
̖̒̆̄̍̆̎̓́ ̒̆̎̒̏-̜̖̍̏̓̏̑̎ ̎̆̊̑̏̎̏̃ ̒̐̉̎̎̏̄̏ ̍̏̈̄́ ̐̑̉ 
̏̓̒̔̓̒̓̃̉̉ ̓̏̑̍̏̈̎̏̄̏ ̠̋̏̎̓̑̏̌ ˣ˚˞ ̘̏̓̃̆́̆̓ ̌̆̋̒̉̆̊̕ ς-
υ ̝̗̐́̌̆̃ ̉ ̋̉̃̋̏̍ ̜̖̎̏̄̓̆̃ ́̌́̎̄̏̃̕Ȣ ˑ̔̄́ ̑̆̌̆̋̒́̕ 
̜̠̈́̍̋́̆̓̒ ̎́ ̔̑̏̃̎̆ ̒̆̄̍̆̎̓̏̃ ̙̆̊̎̏̄̏ ̠̔̓̏̌̆̎̉̚ 
̒̐̉̎̎̏̄̏ ̍̏̈̄́ȟ ̉ ̐̏̓̏̍̔ ̒̎̉̇̆̎̉̆ ̉̌̉ ̏̓̒̔̓̒̓̃̉̆ ̞̓̏̄̏ 
̑̆̌̆̋̒́̕ ̒̌̆̅̔̆̓ ̝̏̇̉̅́̓ ̐̑̉ ̐̏̑́̇̆̎̉̉ ̗̝̆̎̓̑́̌̎̏̊ 

̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̎́ ̗̝̆̑̃̉̋́̌̎̏̍ ̔̑̏̃̎̆Ȣ ˝̆̌̆̋̒̕ ̘́̒̓̏ ̉ 
̂̏̌̆̆ ̘̏̓̆̓̌̉̃̏ ̜̜̠̃̈̃́̆̓̒ȟ ̋́̋ ̐̑̉ ̑̆̌̆̋̒̆̕ ˎ́̂̉̎̒̋̏̄̏ 
̔ ̋́̇̅̏̄̏ ̎̏̃̏̑̏̇̅̆̎̎̏̄̏ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̝̒̐̉̎́̌̎̏̄̏ 
̙̏̋́ȟ ́ ̔ ̜̖̃̈̑̏̒̌ - ̐ ̑̉ ̐̏̑́̇̆̎̉̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊Ȣ 
˞̐̏̒̏̂ ̠̠̏̒̔̆̒̓̃̌̆̓̒̚ ̟̒̌̆̅̔̉̍̚ ̏̂̑́̈̏̍ȡ ˙̆̓̏̅̉̋́ 
̠̉̒̒̌̆̅̏̃́̎̉ ̑̆̌̆̋̒́̕ ̠̒̄̉̂́̎̉ ς-υ ̝̗̐́̌̆̃ ̜̒̓̏̐Ȣ  
˝̆̂̆̎̏̋ ̠̘̏̅̎̏̍̆̒̎̏̄̏ ̃̏̈̑́̒̓́ ̖̠̎́̏̅̉̓̒ ̌̆̇́ ̎́ ̒̐̉̎̆Ȣ 
˕̝̒̒̌̆̅̏̃́̓̆̌ ̝̟̌́̅̏̎ ̃̆̅̔̆̊̚ ̑̔̋̉ ̝̐̑̏̉̈̃̏̅̉̓ 
̝̋́̒́̓̆̌̎̏̆ȟ ̜̂̒̓̑̏̆ ̠̑́̈̅̑́̇̆̎̉ ̐̏ ̙̐̏̅̏̃̆̎̎̏̊ 
̖̐̏̃̆̑̎̏̒̓̉ ̜̒̓̏̐ȟ ̘̠̎́̉̎́ ̔ ̠̏̒̎̏̃́̎̉ ̝̗̐́̌̆̃ ̉ ̅̏ 
̠̐̓̋̉Ȣ ˝̆̌̆̋̒̕ ̠̠̠̐̑̏̃̌̆̓̒ ̃ ̒̄̉̂́̎̉̉ ς-υ ̝̗̐́̌̆̃ ̜̒̓̏̐Ȣ  
˜̑ ̆̉̍̔̆̒̓̃̏̚ ̎̏̃̏̄̏ ̒̐̏̒̏̂́ ̠̉̒̒̌̆̅̏̃́̎̉ ̉ ̆̄̏ ̘̠̈̎́̆̎̉ 
̠̅̌ ̘̖̐̑́̋̓̉̆̒̋̉ ̘̃̑́̆̊ ̐̑̉ ̗̏̆̎̋̆ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ 
̒̓́̓̔̒́ ̔ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̉ ̔ ̜̖̃̈̑̏̒̌ ̐̑̉ ̐̏̑́̇̆̎̉̉ 
̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ȟ ̞̓̏ȡ 
- ˜̘̜̏̌̔̆̎̎̆ ̝̜̐̏̌̏̇̉̓̆̌̎̆ ̝̜̒̄̉̂́̓̆̌̎̆ ̜̑̆̌̆̋̒̕ 
̙̐̏̅̏̃̆̎̎̏ ̝̜̓́̎̄̆̎̒̉́̌̎̍ ̑́̈̅̑́̇̆̎̉̆̍ ̔ ̖̃̒̆ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ ̒ ̐̆̑̃̏̊ ̇̆ ̜̍̉̎̔̓ ̐̏̒̌̆ ̠̑̏̇̅̆̎̉ 
̒̏̒̓́̃̉̌ ωωϷȟ ̋̑̏̍̆ ̙̖̠̑̏̅̉̃̉̒ ̝̒̐̉̎́̌̎̏̍ ̙̏̋̏̍ 
̘̑́̈̌̉̎̏̊ ̞̓̉̏̌̏̄̉̆̊Ȣ  
- ˜̑̉  ̠̖̐̏̑́̇̆̎̉ ̜̖̐̉̑́̍̉̅̎ ̐̔̓̆̊ ̔ ̜̖̃̈̑̏̒̌ 
̘̝̈̎́̉̓̆̌̎̏ ̘́̆̚ ̘̆̍ ˝̏̒̒̏̌̉̍̏ȟ ˓̔̋̏̃̒̋̏̄̏ ̉ ˎ̖̆̓̆̑̏̃́ 
̜̂̌̉ ̝̜̐̏̌̏̇̉̓̆̌̎̍̉ ̒̏ ̃̓̏̑̏̊ ̎̆̅̆̌̉ ̏̒̓̑̏̄̏ 
̙̠̎́̑̔̆̎̉ ̕ ̗̔̎̋̉̉ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ ̅̏ χπϷȢ  
- ˤ̝̆̓̋̏̒̓ ̜̖̏̓̃̆̓̎ ̗̑̆́̋̉̊ ̖̏̂̆̉ ̄̑̔̐̐  ̑̆̌̆̋̒̏̃̕ ̠̐̑̍̏ 
̗̐̑̏̐̏̑̉̏̎́̌̆̎ ̘̋́̆̒̓̃̔ ̜̠̃̐̏̌̎̆̎̉ ̍̆̓̏̅̏̃ 
̠̉̒̌̆̅̏̃́̎̉ ̉ ̒̓̆̐̆̎̉ ̠̐̏̑́̇̆̎̉ ̋̏̑̓̉̋̏-̝̒̐̉̎́̌̎̏̄̏ 
̓̑́̋̓́ȟ ́ ̓́̋̇̆  ̠̠̒̏̒̓̏̎̉ ̝̒̐̉̎́̌̎̏̊ ̑̆̌̆̋̓̏̑̎̏̊̕ ̅̔̄̉Ȣ  
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ˔̠̠̜́̃̌̆̍̊ ̒̐̏̒̏̂ ̑́̈̑́̂̏̓́̎ ̉ 
̙̐̑̏̆̌ ̍̎̏̄̏̌̆̓̎̆̆ ̘̋̌̉̎̉̆̒̋̏̆ ̜̉̒̐̓́̎̉̆ ̃ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̏̍ ̏̓̅̆̌̆̎̉̉ ̋̌̉̎̉̋̉ ˙̆̇̅̔̎́̑̏̅̎̏̄̏ 
˗̖́̈́̒̋̏-˟̗̔̑̆̋̏̄̏ ̔̎̉̃̆̑̒̉̓̆̓́ ̉̍̆̎̉ ˢȢˍȢ ˬ̒́̃̉  ̔ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ ̉ ̔ ̝̜̖̂̏̌̎ ̒ ̐̏̑́̇̆̎̉̆̍ ̜̖̐̉̑́̍̉̅̎ 
̐̔̓̆̊Ȣ ˗̘̌̉̎̉̆̒̋̉̆ ̜̅́̎̎̆ ̝̐̏̅̓̃̆̑̇̅́̌̉̒ 
̝̜̉̎̒̓̑̔̍̆̎̓́̌̎̍̉ ̍̆̓̏̅́̍̉ ̅̉́̄̎̏̒̓̉̋̉ ɉ˗˟ȟ ˙˝˟ɊȢ 
˜̑̉̍̆̑ ΟρȢ ˝̆̂̆̎̏̋ ρ ̠̘̍̆̒̎̏̄̏ ̃̏̈̑́̒̓́ȟ ̝̂̆̑̆̍̆̎̎̏̒̓ 
̐̑̏̓̆̋́̌́ ̂̆̈ ̏̒̏̂̆̎̎̏̒̓̆̊ȟ ̠̑̏̅̉̌̒ ̃ ̒̑̏̋ȟ ̗̏̆̎̋́ ̐̏ 
̙̋́̌̆ ˍ̐̄́̑ ψ-ω ̂́̌̌̏̃ȟ ̉̈ ̑̏̅̅̏̍́ ̜̃̐̉̒́̎ ̅̏̍̏̊ ̎́ υ-̆ 
̒̔̓̋̉Ȣ ˜̑̉ ̏̒̍̏̓̑̆ ̎̆̃̑̏̌̏̄̏̍ ̃ ̐̏̌̉̋̌̉̎̉̋̆ ̜̒̐̏̎̓́̎̎̆ 
̠̅̃̉̇̆̎̉ ̃ ̐̏̌̎̏̍ ̛̏̂̆̍̆ȟ ̜̙̘̜̍̆̎̊ ̓̏̎̔̒ ̃ ̎̏̑̍̆ȟ 
̖̝̜̒̔̏̇̉̌̎̆ ̜̑̆̌̆̋̒̕ ̜̇̉̃̆ȟ ̜̂̆̈̔̒̌̏̃̎̆ ̜̑̆̌̆̋̒̕ 
̜̖̎̏̃̏̑̏̇̅̆̎̎ - ̑̆̌̆̋̒̕ ̌́̅̏̎̎̏-̑̏̓̏̃̏̊ ̉ ̜̈́̉̓̎̊̚ 
̑̆̌̆̋̒̕ ̖̙̏̑̏̏ ̜̜̃̑́̇̆̎ȟ ̝̅̏̐̏̌̎̉̓̆̌̎̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ 
̝̒̄̉̂́̓̆̌̎̏̄̏ ̒̓̏̐̎̏̄̏ ̑̆̌̆̋̒́̕ ̜̠̠̃̃̌̆̓ ̆̄̏ ̖̙̟̏̑̏̔ 
̜̝̃̑́̇̆̎̎̏̒̓ȟ ̘̓̏ ̜̔̋́̈̃́̆̓ ̎́ ̝̜̎̏̑̍́̌̎̊ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̉̊ ̒̓́̓̔̒Ȣ ˔̟̘́̋̌̆̎̉̆ ̎̆̃̑̏̌̏̄́ȡ ̈̅̏̑̏̃Ȣ 
˜̑̉̍̆̑ ΟςȢ ˝̆̂̆̎̏̋ ̙̎̆̅̏̎̏̆̎ȟ ̠̑̏̅̉̌̒ ̎́ σψ ̎̆̅̆̌̆ȟ 
̝̂̆̑̆̍̆̎̎̏̒̓ ̐̑̏̓̆̋́̌́ ̎́ ̏̎̆̕ ̖̘̑̏̎̉̆̒̋̏̊ 
̃̎̔̓̑̉̔̓̑̏̂̎̏̊ ̄̉̐̏̋̒̉̉Ȣ ˛̗̆̎́ ̐̏ ̙̋́̌̆ ˍ̐̄́̑ ̐̑̉ 
̑̏̇̅̆̎̉̉ χ ̂́̌̌̏̃Ȣ ˚̆̃̑̏̌̏̄̏̍ ̑̆̂̆̎̏̋ ̏̒̍̏̓̑̆̎ ̃ 
̃̏̈̑́̒̓̆ ρ ̎̆̅̆̌̉Ȣ ˏ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̍ ̒̓́̓̔̒̆ ̠̉̍̆̆̓̒ 
̒̎̉̇̆̎̉̆ ̜̙̘̍̆̎̏̄̏ ̓̏̎̔̒́ȟ ̜̂̆̈̔̒̌̏̃̎̆ ̜̑̆̌̆̋̒̕ - 
̜̈́̉̓̎̊̚ ̑̆̌̆̋̒̕ ̒̎̉̇̆̎ȟ ̌́̅̏̎̎̏-̑̏̓̏̃̏̊ ̑̆̌̆̋̒̕ 
̒̎̉̇̆̎Ȣ ˞̝̜̄̉̂́̓̆̌̎̊ ̜̒̓̏̐̎̊ ̑̆̌̆̋̒̕ ̎̆ ̜̜̠̃̈̃́̆̓̒Ȣ 
ˑ̉́̄̎̏̈ ̎̆̃̑̏̌̏̄́ȡ Ⱥ˞̉̎̅̑̏̍ ̝̜̖̅̃̉̄́̓̆̌̎ ̑́̒̒̓̑̏̊̒̓̃Ȣ 
˞̝̜̐̉̎́̌̎̊ ̙̏̋ȻȢ ˚̘́̈̎́̆̎́ ̠́̅̆̋̃́̓̎́ ̠̓̆̑́̐̉ ̒ 
̟̘̃̋̌̆̎̉̆̍ ̜̖̎̏̏̓̑̏̐̎ ̉ ̜̖̒̏̒̔̅̉̒̓ ̐̑̆̐́̑́̓̏̃Ȣ 
˜̑̉̍̆̑ ΟσȢ  ˎ̝̠̏̌̎́ χπ ̌̆̓Ȣ ˠ̓̑̏̍ȟ ̐̏̒̌̆ ̒̎́ȟ 
̘̐̏̔̃̒̓̃̏̃́̌́ ̏̎̆̍̆̎̉̆ ̉ ̝̒̌́̂̏̒̓ ̐̑́̃̏̊ ̎̏̄̉ȟ ́ ̈́̓̆̍ 
̐̑́̃̏̊ ̑̔̋̉Ȣ ˏ ̘̓̆̆̎̉̆ ̒̔̓̏̋ ̝̒̌́̂̏̒̓ ̃ ̖̎̉ ̐̏̒̓̆̐̆̎̎̏ 
̎́̑́̒̓́̌́ ̉ ̝̒̍̆̎̉̌́̒ ̘̐́̑́̌̉̏̍Ȣ ˔̟́̂̏̌̆̃́̎̉ 
̙̐̑̆̅̆̒̓̃̏̃́̌́ ̠̄̏̌̏̃̎́ ̝̂̏̌ȟ ̜̠̂̒̓̑́ ̠̝̔̓̏̍̌̆̍̏̒̓ȟ 
̜̙̠̐̏̃̆̎̎́ ̝̝̑́̈̅̑́̇̉̓̆̌̎̏̒̓Ȣ ˛̛̂̆̋̓̉̃̎̏ȡ ̗̜̄̑́̎̉ 
̗̒̆̑̅́ ̙̜̑́̒̉̑̆̎ ̃ ̏̂̆ ̜̒̓̏̑̏̎ȟ ̜̓̏̎ ̆̄̏ ̖̄̌̔̉̆Ȣ ˍˑ 
ρρπȾφπ ̍̍ ̑̓Ȣ ̒̓Ȣ ˜̝̔̌̒ ̘̜̑̉̓̍̉̎̊ ψπ ̔̅́̑̏̃ ̃ ̍̉̎̔̓̔Ȣ 
ː̌́̈̎̏̆ ̅̎̏ȡ ̗̜̄̑́̎̉ ̒̏̒̋̏̃ ̝̜̖̈̑̉̓̆̌̎ ̎̆̑̃̏̃ ̘̆̓̋̉̆ȟ 
́̑̓̆̑̉̉ ̘̒̆̓́̓̋̉ ̜̒̔̇̆̎ȟ ̜̉̈̃̉̓ȟ ̜̒̋̌̆̑̏̈̉̑̏̃́̎Ȣ ˏ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̏̍ ̒̓́̓̔̒̆ȡ ̒̏̈̎́̎̉̆ ̖̒̏̑́̎̆̎̏ȟ ̘̈̑́̋̉ $Ѐ3ȟ 
̒̄̌́̇̆̎́ ̠̐̑́̃́ ̠̎̏̒̏̄̔̂̎́ ̒̋̌́̅̋́ȟ ̠̜̈̋ ̐̑̉ 
̜̜̃̒̏̃̃́̎̉̉ ̠̠̏̓̋̌̏̎̆̓̒ ̃̐̑́̃̏Ȣ ˍ̜̋̓̉̃̎̆ ̠̅̃̉̇̆̎̉ ̃ 
̜̖̐̑́̃ ̘̠̖̋̏̎̆̎̏̒̓ ̟̏̓̒̔̓̒̓̃̔̓ȟ ̜̙̘̜̍̆̎̊ ̓̏̎̔̒ ̃ ̖̎̉ 
̜̙̐̏̃̆̎Ȣ ˞̖̝̜̔̏̇̉̌̎̆ ̉ ̘̜̎́̅̋̏̒̓̎̉̎̊ ̜̑̆̌̆̋̒̕ ̒̐̑́̃́ 
̜̙̃̆ȟ ̘̆̍ ̒̌̆̃́ȟ ̟̙̜̂̑̎̆ ̒̐̑́̃́ ̟̏̓̒̔̓̒̓̃̔̓Ȣ ˏ̜̜̟̠̈̃́̓̒ 
̘̐́̓̏̌̏̄̉̆̒̋̉̆ ̜̑̆̌̆̋̒̕ ˎ́̂̉̎̒̋̏̄̏ȟ ˛̐̐̆̎̄̆̊̍́Ȣ 
˞̝̜̄̉̂́̓̆̌̎̊ ̜̒̓̏̐̎̊ ̑̆̌̆̋̒̕ ̜̜̠̃̈̃́̆̓̒  ̒̐̑́̃́Ȣ 
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˜̠̠̑́̃̏̒̓̏̑̏̎̎ ̠̄̆̍̉́̎̆̒̓̆̈̉ ̉ ̠̄̆̍̉́̎̏̐̒̉Ȣ ˑ̉́̄̎̏̈ȡ 
˛̒̓̑̏̆ ̙̎́̑̔̆̎̉̆ ̍̏̈̄̏̃̏̄̏ ̋̑̏̃̏̏̂̑́̆̎̉̆̚ ̃ ̒̑̆̅̎̆̍ 
̍̏̈̄̏̃̏̍ ́̑̓̆̑̉̊ ̐̏ ̙̘̉̆̍̉̆̒̋̏̍̔ ̓̉̐̔ ̒̌̆̃́Ȣ ˑ̉́̄̎̏̈ 
̐̏̅̓̃̆̑̇̅̆̎ ˗˟ ̉̒̒̌̆̅̏̃́̎̉̆̍Ȣ 
ˏ̜̜̃̏̅Ȣ ˟ ́̋̉̍ ̏̂̑́̈̏̍ȟ ̋́̋ ̃̉̅̎̏ ̉̈ ̜̖̐̑̉̃̆̅̆̎̎ ̜̖̅́̎̎ȟ 
̠̠̜̈́̃̌̆̍̊ ̒̐̏̒̏̂ ̠̉̒̒̌̆̅̏̃́̎̉ ̂̆̈̔̒̌̏̃̎̏̄̏ ̑̆̌̆̋̒́̕ 
̏̂̌́̅́̆̓ ̐̑̆̉̍̔̆̒̓̃́̍̉̚ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̜̉̈̃̆̒̓̎̍̉ȡ 

̝̜̒̄̉̂́̓̆̌̎̊ ̜̒̓̏̐̎̊ ̑̆̌̆̋̒̕ ̜̃̒̏̋̏ ̘̔̃̒̓̃̉̓̆̌̆̎ ̋ 
̐́̓̏̌̏̄̉̉ ̉ ̗̘̒̐̆̉̉̆̎̕ ̠̅̌ ̜̖̈̅̏̑̏̃ȟ ̉ ̠̠̠̃̌̆̓̒ 
̜̎́̅̆̇̎̍ ̉̎̅̉̋́̓̏̑̏̍ ̝̒̐̉̎́̌̎̏̄̏ ̙̏̋́ ̔ ̅̆̓̆̊ 
̠̘̏̅̎̏̍̆̒̎̏̄̏ ̃̏̈̑́̒̓́Ȣ ˔̠̠̜́̃̌̆̍̊ ̒̐̏̒̏̂ ̅̆̌́̆̓ ̂̏̌̆̆ 
̛̏̂̆̋̓̉̃̎̏̊ ̗̏̆̎̋̔ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ̔ ̜̖̃̈̑̏̒̌ ̉ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̂̏̌̆̆ ̘̓̏̎̏̍̔ ̅̉́̄̎̏̈̔ ̉ ́̅̆̋̃́̓̎̏̊ ̓̆̑́̐̉̉Ȣ 
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A NEW WAY TO STUDY THE UNCONDITIONAL REFLEX IN YOUNG INFANTS 

 
Resume: Invented by a new way to study the unconditioned reflex children of the first months of life. The invention improves the diagnosis 
due to a wide coverage of reflexogenic zone over the entire surface of the plantar side, which contributes to the appearance of flexion 2-5 
toes. 
Keywords : pathological reflexes, pyramidal path, reflexogenic zone, the motor area. 
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Ȣ ˚ˍ˚ˎˍ˖ȟ ˍȢ Ȣ ˍ˖˝ˎ˒˗˛ˏȟ ˑȢˍȢ ˑ ˠ˘˒˟ˎˍ˒ˏȟ ˍȢˎȢ ˞˒˖ˑˍ˚˛ˏˍ   
 

˕˚˞ˠ˘˩˟ ˜˝˛ˡ˕˘ˍ˗˟˕˗ˍ˞˨˚˨   ˓ˍ ˍ ˓ ˖˒ˑ˒ː˴ ̞ ˑ˒˛˘˛ː˕ˬ˞˨ 
 
ˎ ̨̨̄̎̄ ̓́ ̅́ ̝̉̎̒̔̌̓ ̅ ̎̉̆̇ ̨̈ ̖́̌ ̜̜̎  ̜̅̆̎̒́̔̌ ̜ ̍̆̎ ̨̨̍̑̎̆ ̨́̔̐ ̓ ̨̨̎̅̑̐ ̓ ̑ ́̎ ̞̠̍̉̅̆̍̉ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˕̝̎̒̔̌̓ 
̍ ̨̒̆̌̆̒ ́̈́ ̒̓́̎̅́ ̅́ ̨̈̆̋̓ ̍ ̨̒̆̌̆̌̆̑̅  ̨̨̂̑Ȣ ́̈́ ̒̓́̎ ˝̜̆̒̐̔̂̌̉̋́̒ ˟˙ˑ ̨̨̍̆̍̌̆̋̆̓̓̆̑̎  ̨̨̙̎̅̆ ̇ ̑̆̋ ̜́̎̓́̍̑ 
̜́̔̑̔̌́̑̎́̎ ̜̜̓̔̎̅́̊̓̎ ̨̌̍ ̋ ̨̨̙̑̒̆̓̋̓̆̑ ̜̙̂̏̊̎́ ˙̏̌̅́̃́̅́̎ ̨̨̋̆̊̎̄ ̨̨̙̆̋̎ ̜̏̑̎̅́Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ˕̝̎̒̔̌̓ ȟ ̜́̌̅̎ ́̌̔ 

 
̨̨̨̈̆̋̓̌̄: 

88 ̜̜́̒̑̅  ̒̏ ̜ ̋ ̨̨̙̐̌̋ ̌̆̍ ̨̆̌̅̆̑ ̨̙̎ ̜̂́̒̓ 
̍ ̨̒̆̌̆̎  ̨̨̂̑ ̇ ̜̐́̌ ̆̍̆̒ -̜̜̒̏̈̌̍́̌ ́̔̑̔̌́̑Ȣ ˎ ̌ 
́̔̑̔̌́̑   ̜̒ ́ ̔́ ̜̓ ̜́̑́̌ ̜ȟ ̠ ̎̉ υπ-ψπ ̇́̒̓́ ̜ ́̅́̍̅́̑ 
̜́̑́̒̎̅́ ̨̌̍̄̆ ̨̋̆̌̆̓̎ ̜̂́̒̓ ̒̆̂̆̐ ̨̑̆̓̎̅̆  ̜́̑́̌̅Ȣ ɍρɎ 
Ȣ˓ ̑̆̋ ́̎ ̜̓́̍̑ ̇ ̨̊̆̒ ɉ˓ ˟˓Ɋ ɀ ̜́̔̑̔̌́̑ ȟ ̨̨̨̙̌̍̌̅̋ȟ 
̍ ̨̒̆̌̆̒ ̜̙̂̏̊̎́ ̨̨̨̙̂̑̎ ̜̏̑̎̅́ȟ ̙̋̆̌̆̆̋̓̆ ̨̨̌̍̎  
̋ ̨̟̂̆̎̆  ̨̂̑̅̆̎- ̨̂̑ ̒̆̂̆̐ ̜̂̏̌́̑ ̜̅́̔̒̈Ȣ ˙̗̜̆̅̉̉̎́̌  

̖̠̜̓̆̎̏̌̏̄̉̎  ̨̨̨̇̆̓̒̓̄ȟ̏̌ ̙̏̑̓́́ ̨̍̑ ̒ ̑̔ ̈́ ̜̓ ̜ 
̜̒ ̜́̑̔ - ̙̠̜̉̆̍̉̌  ̝̉̎̒̔̌̓ɉ˕˕Ɋ ̜̜́̔̑̔̎  ̋ ̨̟̂̆̍̆̎ 

̜̜̂́̊̌́̎̒̓  ̅̆̐ ̜̜̐́̊̍̅́̌́̅Ȣ ˞̏ ̜ ̜̜̇̌̅́̑ ˍ ˥ 
̨̨̨̆̌̎̎̅̆̄ ̨̑̂̑ ρψ-̨̙ ̨̌̍ ̨̒̆̂̆̂ ̍̉ ̜̜̜́̎́̊̎́̌̍̎  
̇̆̅̆̌ ̂ ̜̜̜̈̌̒̎́ɉ˙ ˓ˎɊ  ̜̜̂́̊̌́̎̒̓Ȣ ˎ̨̨̈̅  ̆̌̅̆ ˕˕ 
̜́̔̑̔ ̜̜̇̌̎́ πȟυϷ ́ ̋ ̟̂̆̅̆Ȣ ́̈́ ̒̓́̎̅́  ̜̜̇̌̎́ ρπππ 
́̅́̍ ́ ̙́ ́̎̅́ ςȟυ-σȟχ ̇́ ̨̨̅́̊̓̑̋̆̌̆̅ ̜̏̎   ̨̨̙̎̅̆   ρ 
̅̆̎ ρȟψ ̇́ ̜̅́̊ ̨̌̍̍̆̎ ̠́ ̜̓́̌́̅Ȣ ˍ̜̔̑̔̅  ̙̏̑̓́́ ̜̇́̒- 
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φχ ̜̇́̒̓ ̜̑́̊̅Ȣ ˕̝̎̒̔̌̓̐̆̎ ̜́̔̑ ̜́̎̅́̑̅  ςω ̜̜̐́̊̈ ɀ 
̆ ̂̆̋̋̆ ̨̨́̂̌̆̓̓ ɉφπ ̇́̒ ́ ̨̅̆̊̎ɊȢ  ˎ ̌ ̨̨̐̋̑ ̍̉̏̑́̅ 
̜̉̎́̑̋̓̎̆̕ɉ˙˕Ɋ ̜̜̜̒́̌̒̓̑̍́̌ ̓ ̑̅̆ ́̑́ ́̎̅́ ̋ ̐ 
̨̋̆̈̅̆̒̆̅ ɍςɎȢ  ˓˕ˍ-̅́ ̙ ̜̌ ̋ ̨̍̆̋̓ ȟ̠ ̎̉ ̜̋̏̑́̎́̑̌ 
́̎̄̉̐̌́̒̓̉̋̐̆̎ ̆̍̅̆̔  ̜́̌̅̎ ́̌̔ ̨̨̅̒  ̒̏ ̜ ̜̇̌̅́̑ 
̇́ ̜̒ ̎ ̓̉̇̆̄̆  ̨̇̆̓̓ Ȣ ˎ̨̑́ ȟ ̨̝̉̎̒̔̌̓̓  ̜́̌̅̎ ́̌̔ 
̙̜́̑́̌́̑ ̏  ̎ ̓̉̇̆̄̆ ̉̆ ̆̍̆̒Ȣ ˕˕-̨̓   ̅́̍̔ ̨̖̍̆́̎̉̈̍ ̇ ̎̆ 
̨̨̒̆̂̆̐̓̆̑̎  ̋ ̨̨̐̓̄̎̆ ́̑́̍́̊ȟ  ˙ ˓ˎ ̜́̌̅̎ ́̌̔ ̙̜́̑́̌́̑ 
̨́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ ̇ ̎̆ ̜́̑́̐́̊̍ ̜́̎̓̉̓̑̏̍̂́̓̉̋́̌  
̠̓̆̑́̐̉̍̆̎ ̨̙̆̋̓̆̌̆̅  ɍςȟσɎȢ ˓ ̨̊̆̌ ̇ ̎̆ ̨̒̆̌̆̋̓̉̃̓ 
̓̑̏̍̂̏̌̉̈̉̒ȟ ̇́ ̜̒ ̜̜̜̊̍̅́̒̓̑̌ ́̎ ̗̜̍̆̅̉̉̎́̌  
̨̍̆̋̆̍̆̌̆̑̅  ̨̨̨̇̆̓̒̓̄ ̜̂̏̌̐ ̜̜̓́̂̌́̅ ̇ ̎̆ ˙ ˓ˎ 
̜̜̒́̎̎  ̋ ̨̟̂̆̎̆ ̒̆̑ ̨̆̓̐̆̊̅Ȣ ́̈́ ̒̓́̎̅́ ̨̨̨̨̙̂̑̎̌̋ 
̨̝̉̎̒̔̌̓̓  ̏̑̓́ ̜̇́̒ φσȟ́̌ ̆̃̑̏̐́ ̨̆̌̎̅̆ χπ ̇́̒̓́̎ ̜́̒́̅ 
ɍρɎȢ ˢ̜́̌  ̜́̑́̒̎̅́ ̜ ̨̍̑ ̒ ̑̔ ̈́ ̜̓ ̜ ̨̙̂̑́̍́ 
̓ ̨̍̆̎̅̆̅ ɉςπρρ ̇ ̏̑̓́ ̇́̒ σψȟωɊȢ ̨̑̂̑  ́̈́  ̨̨̆̌̎  ̨̨̙̂̆̒̎  
̓ ̑ ̜̜̎ ɉρχȟς ̍̌̎ ́̅́̍ ςπρυ ̇Ȣ ρ ́ ̓́̑̅́ ̑̆̒̍̉ ̨̓̑̋̆̌̄̆̎Ɋ 
ɀ ̈̆̊̎̆̓̋̆̑ ̇́̒̓́ ɍρȟτɎȢ ˎ ̌ ̜̜̒́̌̒̓̑̔ ́̈́  ̨̆̌̎̅̆ 
̜̜́̎̓́̍̑̌ ̜́̔̑̔̌́̑̅  ̜̒́̎ ́̑̓ ̜́̎̎ ̋ ̨̑̒̆̓̆̅Ȣ 
̜̜́̎̓́̍̑̌ ̜́̐́̓̓ ̜̂̏̌̅̑̍́̔ ̏̌ ̜̇́̌̐ ̜̌̓̓   ̋ ̨̑̅̆̌ 

̍ ̒̆̌̆ȟ ̏̌ ̠̜̉̅̆̏̌̏̄̉̌  ̨̎̆̄̈̅̆ 
̜̜̜̊̍̅́̒̓̑̌ ́̎ȟ ̜̜̌̍̉ ̇ ̎̆ ̓ ̨̨̇̑̉̂̆̌̋ ̨̨̎̆̄̈̎̅̆   

˙ ˓ˎ ̜̜́̔̑̔̎  ̋ ̨̨̙̑̒̆̓̋̎ ̓ ̍̆̎̅̆̓̔Ȣ ̜́̌̍̅́̑ ̍̆̎ 
̓ ̨̨̇̑̉̂̆̌ ̅ ̨̑̄̆̑ ̠̜̉̅̆̏̌̏̄̉̒ ̜̙̂̏̊̎́ȟ ̝̉̎̒̔̌̓ 
̜̜̂̏̌̔̎  ̆̒̋̆̑̓̔ ̙̜́̑́̌́̑ȟ ̓̆̋ ̜̇́̌̐ ̜̇̍ 
̜̜̜̜̏̑̓̎̅̒ ̜̙̂̏̊̎́ ̜̜̜̜̊̍̅́̒̓̑̌́̅ ̇ ̎̆ 

̓ ̨̨̇̑̉̂̆̌̋ ̙́̑́̌́̑ ̇ ̨̨̨̑̄̈̌̆̅Ȣ ˕̨̝̎̒̔̌̓̓   ̈́̍́̎́̔̉ 
̜́̌̅̎ ́̌̔ ̨̨̅̒̓̆̑ ȟ ̏̌ ̅ ̒̓ ̨̑̌ ̇ ̎̆ ̇́ ́ ̗̗̠̋̏̎̆̐̉̌́̑ ȟ 
̓ ̨̨̇̑̉̂̆̌̋ ̅ ̨̑̄̆̑̌̆̑ ̍̆̎ ̜̜́̌̍̅́̑̅  ˙ ˓ˎ ɀ ̜̎  
́ ̜̜̍̎́ȟ ̅́̍̔ ̨̖̍̆́̈́̎̉̍̎̆ȟ ̨̒̆̂̆̂̎̆ ̨̙̂̑́̍́  ̇́ ́ 
̋ ̈ ́̑́̒ ̜̜̓̔̅̑́̅Ȣ 
˙́ ̜̜̈̅ ́ ̉̅́ ȟ ̏̌ - ̇́ ́ ̗̗̠̋̏̎̆̐̉ ̍̆̎ ̇́ ́ ̨̨̑̅̒̓  
̅́ ̜̍̔ ̠̋́̑̅̉̏̎̆̃̑̏̌̏̄̉ ̜̒́̌́̒̎́ ̨̎̆̄̈̅̆̌̄̆̎Ȣ ˎ ̌ ̝̉̎̒̔̌̓  
̜̓̔̑́̌́̌ ̜̍́̍́̎̅́̑̅  ̋ ̈ ̜́̑́̒̎ ̜̜́̑̓̓̑̐ ́̎́ ̏̊̍́̊ȟ  
̠́̑̉̓̍̉ȟ̝̜́̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̆̎̈̉ȟ ̠̗̜̄̉̐̆̑̋̏́̄̔̌̉̏̎̅ 
̒̉̎̅̑̏̍ ̜̓̔̑́̌ ̋́̑̅̉̏̌̏̄ ̇ ̎̆ ̎̆̃̑̏̌̏̄ ̜̜̍́̍́̎̅́̑̎  
̏̑̓́  ̨̙̙̆̍ ̜̜́̂̌̅́̔̎́ ̏̌ ̨̨̨̇̆̓̋̈̌̆̅  ɍυȟφȟχɎȢ ˓́ ́ 
̗̠̉̎̓̆̄̑́̉ ́̑ ̜́̒̎̅́ ˙ ˓ˎ ̂́̑ ̇̏ ̜́̑ ̨́̔̐ ́̓̆̑ 
̎́̔ ̜́̒̓́̑̅ ̓̆̋̒̆̑̔ ̨̨̅̒̓̆̑̎̆ ̞̖̠̏̋́̑̅̉̏̄̑́̉̕ɉ˪̖̏˗ːɊȟ 
̨̖̏̌̓̆̑̌̋ ̍̏̎̉̓̆̑̌̆̔ ɉˢ˙Ɋȟ ̠̋̏̑̏̎́̑̏̄̑́̉̕ȟ 
̗̝̜̔̎̋̏̎́̌̅̕ ̜̒̎́̍́̌́̑ ̇ ̎̆ ̓Ȣ̂ ̜̜̐́̊̅́̌̌́̅Ȣ 
˕̨̝̎̒̔̌̓̓  ̨̨̨̄̆̓̆̑̏̄̆̎̅̌̄̎ ɀ ̅̉́̄̎̏̒̓̉̋́̌́̔ ̇ ̎̆ ̆̍̅̆̔ȟ 
̅ ̨̨̑̄̑ ̨̙̎ ̜̜̊̎ ́ ̒̏ ̜́̅Ȣ ˙́̍́̎̅́̑ ̍̉ ̜̜́̎́̊̎́̌̍ 
̇̆̅̆̌ ̂ ̜̜̜̜̈̌̒̎  ɉ˙ ˓ˎɊ φπ ̓́̎ ́̒́ ̨̒̆̂̆̂̎ 
̜́̎ ̓́̐ȟ̜̏̎  ̜̜̇̉̑̍́̒ ̇ ̑̆̋̋̆ ̜̜̂́̊̌́̎̒̓ ̨̆̋̆̎̎ 
̋ ̨̑̒̆̓̓  ɍψɎȢ ˍ̌ ́̌ ́̎ ̒̆̂̆̐̓̆̑̄̆ ̜́̎̎  ̜̑́̍̅  
̨̨̈̄̆̑̒̓̆̑ ɉ̄̆̍̏̒̓́̈ȟ̠̜̑̆̏̌̏̄̉̌ ̜̒̉̐́̓ ȟ ̜̏̑̍́̌̕  
̨̞̌̆̍̆̎̓̓̆̑̅  ̨́̒̉̆̓ȟ̖̠̜̂̉̏̉̍̉̌  ̐́̑́̍̆̓̑̌̆̑ ̇ ̎̆ ̓Ȣ̂Ɋ 
̍̆̎ ́̎ ̜̓́̍̑̌́̑ ̨̨̈̄̆̑̒ ɉ́̓̆̑̏̒̋̌̆̑̏̈ȟ ̠̃́̒̋̔̌̏̐́̓̉Ɋ  ̓Ȣ̂Ȣ 
̜̇́̓́̅  ɍχȟψ ɎȢ  ˕˕ ̗̜̅̉̆̑̆̎̉́̌̅̕̕ ̜̅̉́̄̎̏̒̓̉̋́̒ 4/!34 
̜̙̂̏̊̎́ ̨̨̇̋̓̆̌̆̅ȡ 
¶ ˍ̜̓̆̑̏̓̑̏̍̂́̓̉̋́̌  (ˍ˟)̞ 
¶ ̞̠̜̋́̑̅̉̏̍̂̏̌̉̌     (˗˪)̞ 
¶ ̜̌́̋̔̎́̑̌ 
¶ ̨̒̆̂̆̂  ̜́̎ ̓́̌ ́̎ ̝̉̎̒̔̌̓ 
¶ ̨̒̆̂̆̂ ̜́̎ ̓́̌̍́ ́̎ ̝̉̎̒̔̌̓ [9] 
ˍ˟˕ ̂́̒ ̜̍̉̎ ̜̜́̎̅́̎̅̑́̓̎ ̨̨̑ ̠́̑̓̆̑̉̌́̑̅́ ̜̓̑̏̍̂̓  
̓ ̨̨̈̌̔̍̆̎ ̇ ̨̑̆̓̎ ̜́̓̆̑̏̒̋̌̆̑̏̓̉̋́̌  ̨̈̄̆̑̒Ȣ ˗˪˕ 
̨̋́̑̅̉̏̄̆̎̅ ̞̠̓̑̏̍̂̏̍̂̏̌̉̍̆̎ ̜̜̂́̊̌́̎̒̓ȟ ̋ ̨̂̎̆̒̆ 
̇ ̙̑̆̋̆ ̜̜̜̇̂̑̍̆̎ ̋ ̨̨̑̎̒ ̜̓́̂́̅ Ȣ ː̠̜̉̐̆̑̓̏̎̉̌  
̠̜̍̉̋̑̏́̎̄̉̏̐́̓̉̎  ̎ ̨̓̉̇̆̒̎̅̆ ̜̌́̋̔̎́̑̌ ̝̉̎̒̔̌̓ 
̜̅́̍̉̅ȟ ̨̂̑́  ̨̋̆̊̂̑ ̈̆̑̓̓̆̔̌̆̑̅̆ ̂ ̌ ̓ ̜̜̇̑̍ 
̅ ̌̆̌̅̆̎̂̆̄̆̎ ɍρπɎȢ  ˓ ̑̆̋ ́̎ ̜̜̓́̍̑̌  ̇ ̨̊̆̎  
̜̄̆̍̏̅̉̎́̍̉̋́̌  ̨̨̈̄̆̑̒ ̇ ̎̆ ̂́̒ ̜̜̍̉̎  ̜̜́̎́̊̎́̌̍ 
̨̨̨̨́̇̆̓̓̌̄̎ ̒ ̊̋̆̒ ̨̨̋̆̌̍̆̔̎  ̎ ̨̓̉̇̆̒̎̅̆ 

̄̆ ̜̍̏̅̉̎́̍̉̋́̌  ̙̠̜̉̆̍̉̌  ̝̉̎̒̔̌̓ ɉː˕Ɋ ̜̅́̍̉̅  ɍυȟφȟχɎȢ 
˙̗̠̜̉̋̑̏̉̑̋̔̌̓̏̑̌ ̝̉̎̒̔̌̓ ɉ˙˕Ɋ ɀ ̜̄̆̍̏̑̆̏̌̏̄̉̌  
̟̠̍̉̋̑̏̏̋̌̈̉ ̨̖̍̆́̎̉̈̍ ̜̙̂̏̊̎́ ̜̅́̍̉̅  ɍυȟφȟρρɎȢ 
˙̗̠̜̉̋̑̏̉̑̋̔̌̓̏̑̌ ̂̌̏̋́̅́ ɀ ̗̠̐̏̌̉̉̓̆̍̉ȟ̜̒̔̒̈̅́̎̔ȟ 
̜́̎̎  ̟ ̜̜̇̌̅́̍̅ ̜ ̇ ̎̆ ̅̆ ̂́̒ ́ ̇́ ̜̅́̊̌́̑̅  

̎ ̨̓̉̇̆̒̎̅̆ ̜̅́̍̉̅Ȣ 
˕̙̠̜̆̍̉̌  ̨̝̉̎̒̔̌̓̓  ̜̐́̓̏̄̆̎̆̓̉̋́̌  ̓ ̨̑ȟ ̇́̒ ̐̆̎ 
̜̜̜̇̎̒̎́ ́̑́̊ ̨̈̄̆̑̆̅Ȣ ˓́̒̓́̑̅́ -   ̋ ̝̜́̑̅̉́̌̅ ̒̆̂̆̐̋̆ 

̜̜̂́̊̌́̎̒̓ ̜̅́̍̉̓̎ ̗̝̜̆̑̆̂̑́̌̅ ̙̠̉̆̍̉ȟ́̌ ̆̄̅̆ 
̇́̒̓́ ̜̌́̑̅́ ɀ ̓̑̏̍̂̏̈ ̇ ̎̆ ̞̠̓̑̏̍̂̏̍̂̏̌̉  [1,11,12].  
˙ ˓ˎ ɀ ̜̎  σπ-συϷ ˍ˟˕ ̜̑́̊̅Ȣ ˍ̌ ̨̨̙̆̋̎ ̜̏̑̎̅́ ɀ 
̞̜̋́̑̅̉̏̍̂̏̌̉̋́̌  ̝̉̎̒̔̌̓ɉςπ-ςψϷɊȢ ˞̏ ̜ ̜̜̇̌̅́̑ ˗˪˕ 
̜̒́̎ ̒̔̅̆Ȣ ̜̜́̎̓́̍̑̌  ̜́̐́̓̓  ̜́̌̅̎ ́̌̔ ̨̙̎ 
̈́̍́̎́̔̉ ̇ ̊̆̅̆ ̨̄̆̓̆̑̏̄̆̎̅ ̨̝̉̎̒̔̌̓̓  ̗̗̠̜̋̏̎̆̐̉̒ 
̍́ ̜̜̈̅ ̑ ̌ ́̓ ̜́̑́̅Ȣ ˙ ˓ˎ ̨̨̐́̓̏̄̆̎̈̎ ̨̇̆̓̋ ̈̆̑̓̓̆̔ȟ 
̨̝̉̎̒̔̌̓̓  ̜́̌̅̎ ̜́̌̔̎́ ̇̏̌ ̙̜́́̅ ̇ ̎̆ ̅̆̑ ̨̋̆̈̎̅̆ 
̨́̇̆̓̓ ̆̍ ̇ ̨̨̨̑̄̈̌̆̅Ȣ ˕˕ ̨̄̆̓̆̑̏̄̆̎̅ ̗̗̠̜̋̏̎̆̐̉̒ ˙ ˓ˎ 

̜̋̌̉̎̉̋́̒̎ȟ ̋̌̉̎̉̋̏-̜̌́̂́̑́̓̏̑̌ ̇ ̎̆ ̋̌̉̎̉̋̏-̜́̒̐́̐̓  
̜̒̉̎̅̑̏̍̅́̑̅ ̜́̎ ̜̓́̊̅Ȣ ˗ ̐̓̆̄̆̎ ̨́̔̐- ́̓̆̑ 
̜́̋̓̏̑̌́̑̕ ̇ ̎̆ ̇ ̑̆̋ ̜́̎̓́̍̑ ̇ ̨̨̊̆̒̎̅̆̄ ́̔̑̔̌́̑ȟ  
̨̨̎̆̄̈̄ ̓ ̑̓ ̒̉̎̅̑̏̍ ́ ̎́̈́̑ ̜́̔̅́̑̓́̅ ɍυȟρρɎȢ ˍ̜̑̓̆̑̉́̌̅ 
̠̄̉̐̆̑̓̆̎̈̉ȟ ̠́̑̉̓̍̉ȟ ̜́̎̎  ̠̗̠̜̄̉̐̆̑̋̏́̄̔̌̉̒ ̇ ̎̆ ̨̨̑ 
̠́̑̓̆̑̉̌́̑̅́ ̜ ̜́̓̆̑̏̒̋̌̆̑̏̓̉̋́̌  ̒̓̆̎̏̈ ɀ ̨̝̉̎̒̔̌̓̓  
̜̅́̍̔̍̆̎ ̇ ̨̑̆̓̎ ̒̉̎̅̑̏̍̅́̑Ȣ ˗̜̌̉̎̉̋̉̋́̌   
̜̌́̂́̑́̓̏̑̌ ̜̒̉̎̅̑̏̍̅ȟ ̜̌́̂́̑́̓̏̑̌ ̓̆̒̓ ɉ˙˚˛ȟˍˤ˟ˏ 
̇ ̎̆ ̓Ȣ̂ Ɋ ́̑ ̜̜̌ ̜́̎ ̓́̐ȟ ̜̋̌̉̎̉̋́̌  ̋ ̨̨̨̑̎̒ 
ɉ̓̑̏̍̂̏̈ȟ̞̠̓̑̏̍̂̏̍̂̏̌̉Ɋ ̜̂̏̌̔ ̍ ̨̍̋̎ ̎̆̍̆̒̆ ̌ ̜̜̇́̒̑̎ 
̓ ̑̅̆  ̜̂̏̌́̅Ȣ ː̠̗̉̐̆̑̋̏́̄̔̌̉ ́ ̨̋̆̌̆̓̎ ̒̆̂̆̐̓̆̑ȡ ̓ ̜̍ 
̜̔́̌́̊̓̎ ̇ ̎̆ ̇ ̑̆ ̐́̊̅́ ̂̏̌ ́̎ ̠̋̏́̄̔̌̏̐́̓̉ȟ 

́̓̆̑̏̒̋̌̆̑̏̈ȟ ́̎ ̜́̔̑̔̌́̑ȟ ̗̠̉̎̓̏̋̒̉̋́̉ȟ 
̗̠̄̉̐̆̑̄̏̍̏̉̒̓̆̉̎̆̍̉ȟ ́̎̓ ̨̅̉́̂̆̓ȟ ̅ ̨̨̑̌̋ ̜̈́̓̓́̑̅ 
̜́̂̌̅́̔ ̇ ̎̆ ̓Ȣ̂Ȣ   ˍ̠̜̑̓̆̑̉̌  ̜̜̜̒̍̎  ̇̏ ̜̜́̑̌́̔ 
̜̜́̎̓́̍̑̌ ̇́ ̜̅́̊̍̆̎ ̜̓ ̜̈ ̜̜̂́̊̌́̎̒̓Ȣ ˑ ̨̨̑̌̋ 
̜́̑́̇́̓̓ ̑́̎̅̏̍̉̈̉̑̌̆̎̄̆̎ ̜̋̌̉̎̉̋́̌  ̜̒̎́ ̜ɉ˝˗˞Ɋȟ 

̜̍̎́ ̜̒̉̎̅̑̏̍̅́̑̅  ̗̠̜̋̏̑̑̆̋̉̒̎́ ̂́ ̜̓̓́̌ ́̎ȡ 
̜̄̆̍̏̅̉̎́̍̉̋́̌  ̋ ̨̨̙̑̒̆̓̋̓  ̨́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ 
̨̨̈̄̆̑̒̎̆ȟ ̠́̎̓̉̋̏́̄̔̌̎̓̓́̑ ɀ ̄̆̍̏̒̓́̈ ̇ ̨̨̊̆̒̎̅̆̄ 
̨̈̄̆̑̒̓̆̑̄̆ ̇ ̎̆ ̓Ȣ̂Ȣ ˝˗˞ ̜̐̑̏̓̏̋̏̌ȟ  ̜́̔̑̔̅  ̙̜ ̜̔̎́ 
̒̆̑ ̨̆̓̆̓̎ ̨̑̆̐̑̆̈̆̎̓́̓̉̃̓ ̒̉̎̅̑̏̍ ̜̓̔̑́̌ ̍ ̨̨̌̍̆̓̓ 
̜́̎ ̓́̐  ̇ ̎̆ ̆̍̅̆̔ ̜̜̂́̑̒̎̅́ ̨̟́̂̒̏̌̓̓ ̇ ̎̆ 
̜̜̜̒́̌̒̓̑̍́̌ ̨́̔̐ ̨́̓̆̑̅  ̟̜́̈́̎́ ̂́ ́ ̨̂̆̑̆̅Ȣ 
˛̜̒̎́̅́̊ ̈̆̑̓̓̆̔̌̆̑ ˕˕-̨̓  Ⱥ̜̜̂̆̒̐́̊̈̅ Ȼ ̨́̔̐ ́̓̆̑ 
̙̜̋́̌́̒̎ ̨̨̎̆̄̈̅̆̅  ɍρρɎȢ 
˕̝̎̒̔̌̓  ̨́̔̐ ̨̨́̓̆̑̎  ̜̜̂̆̒̐́̊̈̅   ̙̜̋́̌́̒Ȣ 
˝̨̆̐̑̆̈̆̎̓́̓̉̃̓ ̒̉̎̅̑̏̍Ȣ ˕̨̝̎̒̔̌̓̓  ̜̜̇̌̅  ̨́̔̐ ̨́̓̆̑ȟ 
%     
ˍ̜̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̆̎̈̉ υ 
ː̠̗̠̉̐̆̑̋̏́̄̔̌̉ υ 
ˍ̠̑̉̓̍̉ υ 
ˎ́̒ ̜̍̉ ̍ ̝̜́̄̉̒̓̑́̌̅ ̠̜̜́̑̓̆̑̉̒̎  ̜̒̓̆̎̏̈ υπ%  
ˎ̜́̒̓ ̨̨̙̆̑̆̋̆̌̄ ɀ ̝̉̎̒̔̌̓ ̨́̔̐ ̨́̓̆̑̎̆ ̜̜̇̌̅  ̇̆̋̆ 
̂́ ́ ̨̂̆̑̔̅ ̜́̍̓́̍́̒̈ ̨̆̓̆̅Ȣ ˟ ̨̨̇̑̉̂̆̌̋ ̍́ ̜̜̈ ɀ 
̋ ̨̨̎̅̆̌̋̓ ̇ ̜̜̍̒̓  ̜ ̜̜́̊̌̌ ̜Ȣ ˑ ̨̑̄̆̑̄̆ ́̌̄̏̑̉̓̍ 
̜̅̉́̄̎̏̒̓̉̋́̒ ̇ ̎̆ ̨̑̆̐̑̆̈̆̎̓́̓̉̃̓ ̜̒̉̎̅̑̏̍̅ ̂́ ́̌́̔ 
ɉ̜̋̌̉̎̉̋́̌  ̋ ̨̨̨̑̎̒ȟ ́̎́̍̎̆̈ȟ̜̌́̂́̑́̓̏̑̌ ̓̆̒̓ȟ ̜́̒̐́̐̓  
̈̆̑̓̓̆̔Ɋ ̏ ́̊ ́ ̓ ̨̒̆̅Ȣ ˙̜̜̒́̌ȟ ̨̂̑ ̨̑̆̐̑̆̈̆̎̓́̓̉̃̓ 
̒̉̎̅̑̏̍ ɉ˝˞Ɋ ̨̈̍̆̎ ̨̂̑̄̆ ̙́̍́̍̆̎ υϷ ̜̜̇̌̅  ̝̉̎̒̔̌̓ 
̨́̔̐ ̨́̓̆̑̅ ɉ̓ ̨̍̆̎̄ ̨́̔̐ ́̓̆̑Ɋȟ ̨̆̋ ɀ ρπ Ϸɉ̙̏̑̓́́ ̨́̔̐ 
́̓̆̑Ɋ ̇ ̎̆ ̓Ȣ̂ ̜́̌̐ ̇ ̨̑̆̅Ȣ ˗ ̐̓̆̄̆̎ ̜̜̌̍̉ 
̜̜́̔̍̅́̒̓ ̓́̑ ̒̏ ̜ ̏̎ ̜̇̌̅́ ˙ ˓ˎ ̒̆̑ ̨̆̓̆̓̎ ̨̨̙̋ 

̇ ̎̆ ̜̒̑̓ ̜ ̜́̋̓̏̑̌́̑̅̕  ̨̒̆̑̎ ̜́̎ ̓́̐ȟ ̨̝̉̎̒̔̌̓̓ 
̜̜̅́̍̓́̓̎ σππ ̅̆̎ ́̒́ ̨́̔̐ ́̓̆̑ ̜́̋̓̏̑̅̕  ̜́̎ ̜̓́̌̔̎ 
̋ ̨̑̒̆̓̓  ɍρȟτȟρςɎȢ ˣ̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ̜́̔̑̔̅  ̨̐́̓̏̄̆̎̆̈ 
̍̆̎ ̞̠̜̓̉̏̌̏̄̉̒̎ ̨̂̌̔ȟ ̨́̔̐ ́̓̆̑ ̜́̋̓̏̑̕ ̗̗̠̜̋̏̎̆̐̉̒  
̜́̎ ̓́̔ ́ ̍ ̨̨̍̋̎̅̋ ̓̔ ̜̜̈́̅Ȣ  ˕˕ ̨́̔̐ ̨́̓̆̑̎ ̜́̌̅̎ ́̌̔ 
̍́ ̜̒́̓̎̅́ȟ ˝˞ ɀ̋ ̆ ̓ ̨̨̈̆̓̌̍ ̜̇́̒́̌́̅ ɉ˗̆̒̓̆ ςɊȢ 
˗̆̒̓̆ ςȢ ˕̨̝̎̒̔̌̓̓ ̆̒̋̆̑̓̔ ̠̜̒̓̑́̓̆̄̉̒ ɉρς ̍̆̓́̎́̌̉̈ȟ ρπφ 
̈̆̑̓̓̆̔ȟ ÎЀςρπωςφφȟ ̇ ̑̆̋ ̜́̎̓́̍̑ ̇ ̨̨̊̆̒̎  ́̌ ̙́ ̜ 
̨́̔̐ ̨́̓̆̑ 24,4%). 

ˍ̠̎̓̉̄̉̐̆̑̓̉̎̈̉̃̎́ ̠̓̆̑́̐̉ ɀ ̜́̊̓́̌́̍́̌ ˕˕ ̨́̔̐ 
̨̨́̓̆̑̎ ̓ ̨̍̆̎̅̆̔ ςυ-ςψϷ ˗̌́̒̒ )ȟ ˍ ̜̜̒́̓̒ 
̜̈́̑̓̌ ́̎ ̜́̎̓̉̓̑̏̍̂̏̓̉̋́̌  ̠̓̆̑́̐̉ 

ɉ́̎̓̉́̄̑̆̄́̎̓̓́̑ȟ̠́̎̓̉̋̏́̄̔̌̎̓̓́̑Ɋ ɀ ˕˕ ̨́̔̐ ̨̨́̓̆̑̎  
̓ ̨̍̆̎̅̆̔ ρφ-φψ Ϸ ˗̌́̒̒ )ȟ ˍ ̜̜̒́̓̒ 
˞̓́̓̉̎̅̆̑̍̆̎ ̠̜̄̉̐̏̌̉̐̉̅̆̍̉̌ ̠̓̆̑́̐̉ ɀ ˕˕ ̨́̔̐ 
̨̨́̓̆̑̎ ̓ ̨̍̆̎̅̆̔ ρπ-σπϷ ˗̌́̒̒ )ȟ ˍ ̜̜̒́̓̒ 

ˍ̨̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ ̇ ̎̆ ̜́̎̓̉̓̑̏̍̂́̓̉̋́̌  ̠̓̆̑́̐̉ ɀ 
̠̋́̑̅̉̏̎̆̃̑̏̌̏̄̉̅́ ̜ ̝̜̍́̄̉̒̓̑́̌̅ ̂́ ̜̜̓̓ ̜́̌̅̎ ́̌̔ 
̍́ ̜̒́̓̎̅́ ̇ ̨̨̨̑̄̈̌̆̅Ȣ ˙ ˓ˎ ɀ ̜̎  φπϷ ̝̜́̑̓̆̑̉́̌̅ 
̠̄̉̐̆̑̓̆̎̈̉̍̆̎ ́̓́̑ ̇ ̨̑̆̅ȟ ̇̆̅̆̌ ̨̇̑̅̆̍̎  ςπϷ 
̙́ ̜̜̜̑̌̔ ̠̜̄̉̐̆̑̓̏̎̉̌  ̋̑̉̈̂̆̎ ̜̜̂́̊̌́̎̒̓ ɍρρɎȢ ˍː 
̙̠̜̉̆̍̉̌  ̨̝̉̎̒̔̌̓̓  ̨̋̆̌̆̒ ̜̐́̓̏̄̆̎̆̓̉̋́̌  ̓ ̨̑̌̆̑̎ 
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̜̜̅́̍̓́̅ȡ ̜̌́̋̔̎́̑̌ȟ 
̜̄̆̍̏̅̉̎́̍̉̋́̌ ȟ̜́̓̆̑̏̓̑̏̍̂́̓̉̋́̌ Ȣ ˓ ̑̆̋ ̜́̎̓́̍̑ 
̇ ̨̊̆̒̎̆ ˍː ̨́̔̐ ̓̔ ̜̜̜̈́̓̎̎ ˡ̨̑́̍̉̎̄̆̍̅ ̈̆̑̓̓̆̔̌̆̑ 
̜̑́̒̓́̅Ȣ ˙̆̓́̎́̌̉̈ τυ ̨̈̆̑̓̓̆̔ ̜̙̂̏̊̎́ τυπ ̜̍  ̎́̔ ̜́̒̓ 
̓̆̋̒̆̑̔ ̜̜̂́̑̒̎̅́ ˍ  ̜̒̉̒̓̏̌̉̋́̌  ρπ ̍̍Ȣ̒Ȣ̂  ̋ ̨̨̓̆̑̌̔ȟ 
̨̝̉̎̒̔̌̓̓  ̜̅́̍̔ ρȟωυ ̑̆̓ ̆̒̆ ̋ ̨̂̆̊̆̅ ɉ0ÒÏÓÐÅÃÔÉÖÅ 3ÔÕÄÉÅÓ 
#ÏÌÌÁÂÏÒÁÔÉÏÎȟ ρωωυɊȢ 02/'2%33 ̨̈̆̑̓̓̆̔ȟ ̐̆̑̉̎̅̏̐̑̉̌́ ̇ ̎̆ 
̉̎̅́̐́̍̉̅ ̏̌̅́̎̔ ̎ ̨̓̉̇̆̒̎̅̆ ̝̉̎̒̔̌̓ ̜̅́̍̔ ςψ Ϸ-  ́ 
̓ ̨̍̆̎̅̆̅Ȣ -/3%3 ̨̈̆̑̓̓̆̔ ̝̗̋́̌̉̊ ̜̋́̎́̌ ̜̂̌̏̋́̓̏̑̎ 
̞̐̑̏̒́̑̓́̎̍̆̎ ̜̜̜̒́̌̒̓̑̐ȟ ˍ   ̍̆̎ ̨̝̉̎̒̔̌̓̓  ̨̆̍̎̅̆ 
̇́ ̜̒ ̎ ̓̉̇̆ ̋ ̨̑̒̆̓̓Ȣ 
˕̝̎̒̔̌̓ ̨̨̐́̓̏̄̆̎̈̎̅̆ ̜̙̜́̑̎́̌  ̞̠̋̒̓̑́̒̉̒̓̏̌̉ ̇ ̎̆ 
̜̙́̑̎́ ̨̨̒̓̌̋ ̖̠̓́̉̋́̑̅̉ ̍́ ̜̜̈̅ ̑ ̌ ̜̏̊̎́̊̅Ȣ 
̜̙̜́̑̎́̌ ̞̠̋̒̓̑́̒̉̒̓̏̌̉ ̇ ̑̆̋ ̜́̎̓́̍̑ 

̜̜́̔̑̔̌́̑̎  ̜́̔̑ ́̒ ̜̜̎̔̎́ ̨̋̆̌̆̅ ɍχȟρπȟρσɎȢ ˓ ̙̑̆̋̆ 
̜̜̜̇̂̑ ̨̋́̑̅̉̏̄̆̎̅ ̞̠̜̍̂̏̌̉̎  ̜̅́̍̔̎́ ̇́ ̅́̊ ̇́̒́̐ȟ 
̜̏̎  ̜̒́̎ ̨̨̒̔̎  ̨̨̎̆̄̈̄ ̨̒̆̂̆̂ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˓ ̙̑̆̋̆ 
̜̜̜̇̂̑ ̂́̑ ̎́̔ ́̒̓́̑̅́ȟ ̝̉̎̒̔̌̓ ̜̅́̍̔ υ ̆̒̆ ̋ ̨̂̆̊̅ ̇ ̎̆ 
̒̏ ̜ χπ ̜̇̌ ̜̂̏̊ ̨̑̒̓̆̐ ̨̋̆̌̆̅  ɍρσɎȢ ˓ ̙̑̆̋̆ ̜̜̜̇̂̑ 
̂́̑ ̎́̔ ́̒̓́̑̅́ ̠̜́̎̓̉̋̏́̄̔̌̎̓̓́̑̅ ̜́̂̌̅́̔ȟ ̇́ ̜̒ 
̎ ̓̉̇̆̄̆ ̏̌ ̨̨̇̆̓̋̈̆̅Ȣ ˍ̨̝̌̓̆̑̎́̓̉̃̓ ɀ ̗̗́̆̓̉̒́̌̉̉̌ 
̜̙̜ ̜̜̌ ɉˍ˞ Ɋ ̎̆̍̆̒̆ ̝̜̐̆̑̏̑́̌̅ ̠́̎̓̉̋̏́̄̔̌̎̓̓́̑  ̅́ 

̜̐́̊̅́̌́̎́̅Ȣ "!&4! ̨̈̆̑̓̓̆̔  ˍ˞  ̜́̌̅̎̅́ ̨̃́̑́̑̉̎̅̕ 
̐́̊̅́̌́̎̔ χυ ̇́̒̓́̎ ́̒ ́̎ ̎́̔ ̜́̒̓́̑̅ ̏̌̅́̎̔ ̨̨̓̉̍̅Ȣ 
˞̏ ̜ ̜̜̇̌̅́̑ ̜̋̌̉̎̉̋́̌  ̐̑́̋̓̉̋́ ́ ̇́ ́ 
̠̜́̎̓̉̋̏́̄̔̌̎̓̓́̑̅ ɉ̅́̂̉̄́̓̑́̎ȟ ̑̉̃́̑̏̋̒́̂́̎Ɋ ̨̆̎̄̈̔ȟ 
̇ ̨̊̆̌ ̜̌́̂́̑́̓̏̑̌ ̂́ ̜̜̌́̔̅ ́̇̆̓ ̨̆̓̐̆̊̅   ̇ ̎̆ ̅̆ 
̝̜̏̑́̌̅ ̠̜́̎̓̉̋̏́̄̔̌̎̓̓́̑̅ ̏̌̅́̎̔ ̨̨̓̉̍̅̑̆̋ ̨̆̋̆̎̎ 
̋ ̨̑̒̆̓̆̅. RE-,9 ̇ ̎̆ 2/#+%4-!& ̨̈̆̑̓̓̆̔̌̆̑ ̜̙̂̏̊̎́ ˗ 
̨̃̉̓̍̉̎ ̨́̎̓̏̄̏̎̉̒̓ ̇́ ́ ̠́̎̓̉̋̏́̄̔̌̎̓̓́̑ ́ ́̑́ ́̎̅́ 
̜̜̜̂́̒̍̅̌  ̋ ̨̑̒̆̓̆̅Ȣ ˚́̔ ́̒̓́̑ ̝̜̐̆̑̏̑́̌̅ 
̠̜́̎̓̉̋̏́̄̔̌̎̓̓́̑̅ ̜́̂̌̅́̔̅́̎ ̂́̒ ̓́̑̓ ́̎̅́ȟ 0+/ȟ 
"(/! ̇ ̎̆ !##8 ɉςπρςɊ ̨̈̆̑̓̓̆̔̌̆̑ ̎ ̨̓̉̇̆̒̎̅̆ȟ ̇ ̙̑̆̋̆ 
̜̜̜̇̂̑ ̨̋̆̈̎̅̆  ˍ˞  ̓́ ̜́̊̎̅́̔ ́ ̙̆̋ ̜̏̊̅Ȣ  ˓ ̑̆̋ 
̨̑̉̓̍̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔ ̨̙̎ ̜́̎̓̉̓̑̏̍̂́̓̉̋́̌  ̠̓̆̑́̐̉ 
̜̜̜̒̎̌̅. 

GISSI-0 ̨̈̆̑̓̓̆̔ȟ ρρ ̜̍  ̎́̔ ̜́̒̓ ̂́ ̜̌́̔ ̜̜̂́̑̒̎̅́ 
̜́̎ ̐́ ́̎ ̍́̊ ̜̙ ̜̜̜̌̎  ̨̨̨̇̆̓̋̌̋̓ ̜̅̏̈́̒̎ 

̓́ ̜́̊̎̅́̔ȟ̇ ̑̆̋ ̜́̎̓́̍̑ ̇ ̨̊̆̒̎̅̆ ̨̨̌̍̎  σπϷ ́ 
̜̜́̈́̊̓́̓̎̎ ̋ ̨̑̒̆̓̓Ȣ 
ˍ̜̓̆̑̏̓̑̏̍̂́̓̉̋́̌  ̝̉̎̒̔̌̓ ɉˍ˟˕Ɋ ̇ ̎̆ 
̠̗̠̄̉̐̆̑̋̏́̄̔̌̉̍̆̎ ́̒ ̜̎ ́̎ ̎́̔ ́̒̓́̑ ́ȟ 
́̎̓̉́̄̑̆̄́̎̓̓́̑ ̍̆̎ ̨̒̓́̓̉̎̅̆̑̅ ̇ ̨̊̆̌ ̨̆̎̄̈̔ ̨̎̆̄̈̅̆̌̄̆̎Ȣ 
02/&%33 ̨̈̆̑̓̓̆̔ ̜̜̂́̑̒̎̅́ȟ ˍ˞  ̍̆̎ ̅̉̐̉̑̉̅́̍̏̌ ́̊ ̜̎ 
́̒ ̜̎̔ ̨̋̆̈̎̅̆ ̨̊̌̆̒̆̅ ̇ ̎̆ ̨̋̌̏̐̉̅̏̄̑̆̌̅ ̎́̔ ́̒ ́ 
̗̠̏̐̆̑́̉̅́̎ ̨̋̆̊̎  ɉ́̎̄̉̏̐̌́̒̓̉̋́Ɋ̨̨̨̆̎̄̈̌̆̅ ̅̆̐ 
̜̂̏̌̇́̍̅́̊̅Ȣ ˓́ ́ ̠̜́̎̓̉̋̏́̄̔̌̎̓̓́̑̅ȟ 
̗̝̜̋́̑̅̉̆̑̆̂̑́̌̅ ̞̠̍̂̏̌̉ ̇ ̎̆ ̜́̓̆̑̏̓̑̏̍̂́̓̉̋́̌  
̝̉̎̒̔̌̓ ̨̋̆̈̎̅̆ ̏̌̅́̎̔ȟ ̒̏ ̜ ̜̜̇̌̅́̑ ̋ ̐̓̆̐ ̨̋̆̈̅̆̒̆̅Ȣ 
ˍ˟˕ - ̨̓  ̨̨̨̨́̔̐̓̌̄ ̨̂̉̃́̌̆̎̓̓ȟ ̨̆̋ ̙̜ ̔ ̋ ̨̈ ̂́̑ȡ ̓̑̏̍̂ 
̓ ̨̈̌̔̄̆ ̨̨̨̨̂̆̊̍̅̌̄ ̇ ̎̆ ̜́̎̓́̍̑ ̜́̂̑ ̜́̒̎̅́ ̜ 
̝̜̌̏̋́̌̅ ̨̈̄̆̑̒̓̆̑̅̆̎ ̜̓̑̏̍̂̏̈̅  ̜̅́̍̔Ȣ ˎ́̒ ̜̍̉ ̨̨̑ 
̠̜̜́̑̓̆̑̉̌́̑̎  ̜́̓̆̑̏̒̋̌̆̑̏̓̉̋́̌  ̜̒̓̆̎̏̈ȟ  ̋́̒̋́̅́ 
̟̜̎ ̨̨̨̜̂̆̌̒̆̎̅̌̄ ̨̙̎ ̨̇̉ ̒̔̂̒̓̑́̓ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ  

ˍ̜̓̆̑̏̓̑̏̍̂́̓̉̋́̌  ̎̆̍̆̒̆ ̜̄̆̍̏̅̉̎́̍̉̋́̌  ̝̉̒̔̌̓ 
̐́̊̅́ ̜̂̏̌̔̎ ̒̓̆̎̏̈ ̜̜̅́̍̓́̅Ȣ ˕̨̝̎̒̔̌̓̓ ̆̒̋̆̑̓̔ ̍́ ̜̒́̓ 
̨̋́̑̏̓̉̅̓ ́̎̄̉̏̐̌́̒̓̉̋́̍̆̎ ̜̜̂́̊̌́̎̒̓ȟ ˍ˟˕ ̨̨̨̨́̔̐̓̌̄ 
̜̏̒ ̨̅̒ ̋ ̨̍̆̄̍̆̎ ̂́ ̜́̌́̎̔ ̍ ̨̍̋̎  ɍρτɎȢ ˗ ̐ ̇́ ̅́̊̅́ 
̜̋́̑́̓̏̊̅̓ ́̎̄̉̏̐̌́̒̓̉̋́ȟ χπϷ ́̊ ̜̎̅́̌ ́̎ ̒̓̆̎̏̈̂̆̎ 
̂́̊ ̜́̌́̅Ȣ  ˞̜̉̍̓̏̍́̓̉̋́̌  ̒̓̆̎̏̈ȟ ̨̄̆̓̆̑̏̄̆̎̅ ̨́̋̓̉̃̓ 
̜́̓̑̆̏̒̋̌̆̑̏̓̉̋́̌  ̓ ̨̊̎̅́  ̇ ̎̆ ̂́̒ ́ ̅́ ̜́̔̑̔̌́̑̅  
́ ̜̜̍ ̂́̑ ̎́̔ ́̒̓́̑ ́ ̇̆̋̆ ̆̍̅̆̔ ̓ ̨̨̒̌̅̆̑ ̇ ̨̨̨̑̄̈̌̆̅Ȣ 
ˍ̎̄̉̏̐̌́̒̓̉̋́ ̨̨̅̒ ̙́̎́ ̨̜̓̉̍̅ ̂̏̌̒́ ̅́ȟ ̇ ̑̆̋ 
̜́̎̓́̍̑ ̎́̔ ̜̜́̒̓́̑̎  ̜̋̌̉̎̉̋́̌ ȟ ̜̌́̂́̑́̓̏̌ ̇ ̎̆ 

̜́̒̐́̐̓  ̋ ̨̨̨̑̎̒̓̆̑̎̆ ́̑́̊ȟ ̜́̓̆̑̏̒̋̌̆̑̏̈̅  ̜́̌̅̎ ́̌̔ 
̆̍̅̆̔ ̨̨̅̒̎̅̆ -  ̒̓́̓̉̎̅̆̑ ̍́ ̜̜̈̅ ̜̂̏̌̐ ̜́̌́̅Ȣ ˎ̨̑́ ȟ 
̒̓́̓̉̎̅̆̑ ̜́̌̅̎ ́̌̔ ̍́ ̜̒́̓̎̅́ ̜ ̨̒̆̑ ̜̋̏̑́̎́̑̌ 
̇́ ̅́̊ ́ ̜̜̂́̊̌́̎̒̓ ̨̆̋̆̎̎ ̇ ̎̆ ˙ ˓ˎ ̜̒́̎ ́̈́̊ ̜́̎ 
̎́ ̜̓ ̅̆̑̆̋̓̆̑ ̂́̑   ɉ!3#/. ɀ ,,& ̇ ̎̆ ̓Ȣ̂ ̨̈̆̑̓̓̆̔ 
̜̙̂̏̊̎ ́ɊȢ 
ː̜̆̍̏̅̉̎́̍̉̋́̌  ̋̑̉̈ ̗̗̜̜̋̏̎̆̐̉̒̎  ̨̝̉̎̒̔̌̓̓ ̜́̌̅̎ 
́̌̔ ̍́ ̜̒́̓̎̅́ ̜̅́̍̓̔ȟ ̙̂̏̌́́ ̜ ̂́̑ ̂́ ̜̓ ɍρρɎȢ ˍ̜̔̑̔̅  
́̒ ̜̜̎̔  ̨̨̖̍̆́̎̉̈̍̎ ̈̆̑̓̓̆̍̆̊ȟ ̨̂̈ ̜́̎̓́̍̑ ̜̜́̐́̓̎  
̨̒̆̂̆̂̎ ̓ ̨̒̎̆ ̜́̌̍́̊̍̈Ȣ ̜̜̜̑̌̍̅  ̇ ̎̆ ̖̠̜̂̉̏̉̍̉̌  
̨̈̄̆̑̒̓̆̑ȟ ̜́̎̓́̍̑ ̇ ̨̨̊̆̒̎  ̠̜̐́̓́̌̏̄̉̌  ̨̨̅̆̑̒̓ 

̜̒̉̐́̓̓́̊̅  ɍρυɎȢ ˎ ̌ ̇́ ́ ̓ ̨̨̒̎̋ȟ ̠̋́̑̅̉̏̎̆̃̑̏̌̏̄̉̅́ ̜ 
̜́̌̅̎ ́̌̔ -̨̨̨̙̈̆̑̓̓̆̔̌̆̑̅  ́̔̑̔ ́ ̜̜̜̍̎  ̨̨̨̙̆̑̆̋̌̄̎̆ȟ 
́̒́ ̍ ̎ ̨̨̂̆̑̌̅Ȣ ˗̜̌̉̎̉̋́̌  ̓ ̑ ̜̅́̎ ́̑́ ́̎̅́ȟ ̋̑̉̈ 
̨̑̆̓̎̅̆ ̜̄̆̍̏̅̉̎́̍̉̋́̌ ȟ ̠̜̄̆̍̏̑̆̏̌̏̄̌ ȟ ̖̠̜̂̉̏̉̍̉̌   
̨̨̑̅̒̓̆̑̅̆̄ ̨̈̄̆̑̒̓̆̑̍̆̎ ̓ ̨̨̨̒̎̅̑̆̍̈Ȣ ˍ̜̔̑̔̅  ̓ ̨̨̑̓̂ȟ 

̎́̔ ̜́̒̓  ́̔̑̔ ̔ ̅̆̄̆̎ ̓ ̨̨̑̓̂ȟ ̨́̔̐ ́̓̆̑ ̜́̋̓̏̑̎́̕ ̨̅̆̎ 
̒́̔ ̜́̅́̍̎  ̋ ̈ ̜́̑́̒ ɀ ̂ ̌ ̇́ ́ ̂́ ̜̓̓́ ̜ ̈̆̑̓̓̆̔̌̆̑ȟ 
̜́̎̓́̍̑ ̇ ̨̨̊̆̒̎̅̆̄ ̜̅̉̎́̍̉̋́̌  ̐̑̆̅̉̋̓̏̑ ɍρφɎȢ ˙ ̎̅́̊ 

̜̐̑̆̅̉̋̓̏̑̌́̑̅ ̈́̍́̎́̔̉ ̗̝̜̔̎̋̉̏̎́̌̅̕ ̅̉́̄̎̏̒̓̉̋́ 
̨̨̨̅̒̎ ̋ ̨̍̆̄̍̆̎ ̨̈̆̑̓̓̆̌̆̅ɉˢ˙ȟ ̇ ̑̆̋ ̨̑̉̓̍ 
̨̨̝̃̆̑̉́̂̆̌̅̄ȟ ˍ  ̓ ̨̨̔̌̋̓̋ ̨̝̐̑̏̉̌̕ȟ ̜̜̒̎́̍́̌  ̇ ̋̓̆̍̆ 
̇ ̎̆ ̓Ȣ̂ɊȢ ˑ̜̉́̎̍̉̋́̌  ́̎́̌̉̈ - ̗̉̋̌ ̜̜̜̑̌̍̎ ȟ 
́̍̌̉̓̔̅́ ̜́̔̓ ̜̔̎ ̨̈̆̑̓̓̆̔̅ ̜̂̏̌̇́̊̅Ȣ ː̜̆̍̏̅̉̎́̍̉̋́̌  
̋̑̉̈ ̎ ̒ ̜́̒̎ ̨̙̂̑̎̆̆ ̗̗̠̜̋̏̎̆̐̉̒ ̋ ̨̑̒̆̓̌̄̆̎ȡ 
̠̜̄̉̐̆̑̓̏̎̉̌ ȟ ̠̜̄̉̐̏̓̏̎̉̌ ȟ ̠̜́̑̉̓̍̉̌ ȟ 
̗̠̜̍̉̋̑̏̉̑̋̔̌̓̏̑̌ȟ ̜̋̏̑̏̎́̑̌ȟ ̨̞̞̎̊̑̏̎̅̏̋̑̉̎̅ȟ 
̠̜́̎̄̉̏̅̉̒̓̏̎̉̌ ȟ ̠̜̄̆̍̏̑̆̏̌̏̄̉̌ Ȣ ˔́̍́̎́̔̉ ̋ ̈ ́̑́̒̓́ȟ 
̋̑̉̈ ̓ ̨̨̨̒̎̄ ɀ ̝̜́̑̓̆̑̉́̌̅ ̠̄̉̐̆̑̓̆̎̈̉ȟ ̠̗̠̄̉̐̆̑̋̏́̄̔̌̉ȟ 
̨̃̆̄̆̓́̓̉̃̓ ̇ ̨̊̆̎  ̂ ̜̜̜̈̌̒ ̇ ̎̆ ̙̠̉̆̍̉ ɉ̇ ̑̆̋ȟ ̂́̒ ̍̉ȟ 
̂ ̊̑̆̋ɊȢ ː̜̆̍̏̅̉̎́̍̉̋́̌  ̨̋̑̉̈̅  ̜̅́̍̔ȟ ̜́̎̓́̍̑ 
̜̜́̔̑̔̌́̑̎  ̜́̌̅̎ ́̌̔ ̍́ ̜̒́̓̎̅́ ̇́ ́ ̨̨̅̒̓̆̑̅ ̇́̎-
̇́ ̜̓ ̈̆̑̓̓̔̄̆ ̇̏̌ ̙̜́́̅Ȣ 
˗̠̜́̑̅̉̏̎̆̃̑̏̌̏̄̉̌  ̜́̔̑̔̌́̑̅ ̜́̌̅̎ ́̌̔ ̍́ ̜̒́̓̎̅́ 
̋ ̐̓̆̄̆̎ ̈́̍́̎́̔̉ ̠̒̓̑́̓̆̄̉̌́̑ȟ ̆̍̅̆̔ ̨̨̅̒̓̆̑ȟ ̅ ̨̨̑̌̋ 
̜̈́̓̓́̑̅  ̨̨̓̉̍̅ ̨̆̋̆̎̎ ̨̨̂̌̅̋Ȣ ˕˕ ̆̒̋̆̑̓̔̅̆ ́̎̄̉̏̐̌́̒̓̉̋́ 
̨̨̅̒ȟ ̇ ̑̆̋ ̨̑̉̓̍̎ ̜́̌̐̎́ ̨̋̆̌̓̑̔̄̆ ́̑̎́̌ ́̎ ̑̓ ̨̑̌ 
̨̅̒̓̆̑ȟ ̇ ̑̆̋ ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄̎ ̆̍̅̆̔ ̍́ ̜̜̈̅ ̜̂̏̌̐ 
̜̜̓́̂̌́̅Ȣ ˕̨̝̎̒̔̌̓̓ ̆̒̋̆̑̓̔̅̆ ̓ ̑̓ ̍́ ̜̜̈̅ ̗̜̍̆̅̉̉̎́̌  
̜̇̏̒̐́̑̅ ̇ ̈̆̄̆ ̜́̒̑̒́ȟ ̙̏̑́̓́́ ̨̍̑ ̒ ̑̔ ̈́ ̜̓ ̜ υ-7 
̜̇̌ ́ ̜̜̒̏̈̌́̅Ȣ ˎ̨̑́ ȟ ̆̍̅̆̔ ̨̨̅̒̓̆̑ ́̑ ̜̜̌ ̨̝̉̎̒̔̌̓̓  
̂̏̌̔ ̍ ̨̨̨̍̋̎̅̄̎ ́̈́̊̓̔ȟ ̓̆̋ ̨̐̑̆̃̆̎̓̉̃̓ ̗̐̏̓̆̎̉́̌ Ȣ  ˎ ̌ 
̓ ̨̨̒̎̋ ̇́ ̜̒ ̜̜̜̊̍̅́̒̓̑̌ ́̎ ̈̆̑̓̓̆̔ ̜̏̑̓́̌ ̜̓́̑̎̅́ 
̋ ̨̨̑̒̆̓̌̅ ̇ ̎̆ ̜̋̌̉̎̉̋́̌  ̓ ̨̨̇̑̉̂̆̎  ̎́ ̜̓ ̎ ̨̓̉̇̆̒ 
̨̑̆̓̎̅̆ ̆̍̅̆̔ ̨̨̅̒̓̆̑̎̆ ̒̆̑ ̨̆̓̆̅Ȣ ˙̜̜̒́̌ȟ ̇ ̙̑̆̋̆ 
̜̜̜̇̂̑ ̎́̔ ̜́̒̓́̑̎́ ̨̃́̑́̑̉̎̅̕ ̏̌̅́̎̔ȟ  ˗˪˕ ̨́̔̐ 
̨́̓̆̑ ˝˗˞ ̜̙̂̏̊̎́ φτ-φψϷ ́ ̓ ̨̍̆̎̅̆̄̆̎̎ ̋ ̑̔̄̆ ̜̂̏̌́̅Ȣ  

˝˗˞ ̇́ ̜̅́̊̎̅́ φπ-φυϷ ̎́̔ ̜́̒̓́̑̅  ˢ  ɉ̖̜́̌ ̜́̑́̌  
̜̜́̌̐̓ ̜́̓̎́̒ Ɋ ̋ ̨̨̙̑̒̆̓̋̓ ̒̓́̐ ̓ ̜̑̅ ̇ ̎̆ ̏̌́̑ 

̜̂́̑̌ ̜ ̨̂̆̌̄̌̆̄̆̎ ̍ ̨̙̌̆̑̅̆̄ ̅ ̨̑ ̜́̂̌̅́ ́̎Ȣ ˚́ ̜̓ 
̜̋̌̉̎̉̋́̌  ̓ ̨̇̑̉̂̆̅̆ ̂ ̌ ̋ ̨̙̑̒̆̓̋ ̓ ̍̆̎Ȣ ˟ ̨̨̇̑̉̂̆̌̋ 
̜̒̎́ ̓́̑̅́ ̜̂́̑̌  ̎́̔ ̜́̒̓́̑̅  ρππ Ϸȟ ̅ ̨̨̑̎ ̜̜̒̎̌ ́̎ 
̍ ̨̙̌̆̑̅ ̈̆̑̓̓̆̌̄̆̎  ̖́̓̓́̍́  ̜̙̂̏̊̎́ ̜́̂̌̅́ ́̎Ȣ 
˙̗̜̆̅̉̉̎́̌  ̍̆̋̆̍̆ ̜̜̜̒̎̒̎́ɉ̜̅́̓̓  ̜̌̓̓  ̈̆̑̓̓̆̔ȟ 
ςπρρ̇Ɋ ̒ ̊̋̆̒ȟ ̨̓̇̑̉̂̆̅̆ ̓̆̋ υυȟυϷ ˓˓ ̂́̑ ̎́̔ ́̒̓́̑ 
̠̜́̎̓̉̋̏́̄̔̌̎̓́̑̅ ̜̜́̂̌̅́̅  ɍρχɎȢ ˘̟̗̂̆̑̆̋ ̨̈̆̑̓̓̆̔ 
ɉ˘˕˞-ςɊ̍ ̨̨̌̍̆̓ ̜̙̂̏̊̎́ȟ ˙ ˓ˎ ̜́̔̑ ̜́̎̅́̑̅  ςτȟσϷ -̜ 
˓˓ ̂̏̌ ̜́̎̎ ̜́̎ ̓́ ́̎ ̇ ̎̆ ̝̜̏̑́̌̅ ̠̜́̎̓̉̋̏̄̔̌̎̓̓́̑̅ 
̨̓̋̆̌̆̊ ̜́̂̌̅́̔ ́ ̋ ̨̙̑̒̆̓̋ ̜̂̏̌̅  ɍρψɎȢ ˙ ˓ˎ 
̜̜̂́̊̌́̎̒̓ ̗̠̄̏̒̐̉̓́̌̉̈́̉ ́ ̨̅̆̊̎ τρ Ϸ  
̄̉̐̆̑̓̏̎̉̋̓̆̑ȟ̨́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̓ ̅ ̨̨̑̌̆̑̅ ̜̜́̂̌̅́̅Ȣ 
̜́̎̓́̍̑ ̜̜́̐́̓̎  ̜́̌̅̎ ̜̜́̌̔̎  ̆  ̍́ ̜̜̈̅ ́ ̜̉̅́̒ 

ɀ ̜̒́̌́̔̓̓ ̨̍̑ ̒ ̑̔Ȣ ̨̍̑ ̜̒́̌̓̎ ̈̄̆̑̓̔ ̎́̔ ́̒ 
̜́̅́̍̅́̑̅  ́̎́ ̆̍̆̒ȟ ̒́̔ ̜́̅́̍̅́̑̅  ̨̨̍̑̎ ̨̈̄̆̑̓̆̅  
ɍρςȟρφɎȢ  ˟̨̆̍̆̋̅̆̎ ̂́̒ ̓́̑̓̔ȟ ̋́̌̏̑̉̊ ̋ ̐ ̓́ ́̍ 
̐́̊̅́̌́̎̂́̔ȟ ̅̆̎̆ ̒́̌̍́ ̜̎ ̜́̑̓̓̑̍́̔ȟ ̜̉̈̉̋́̌̕  
̇ ̨̋̓̆̍̆̎ ̨̂̑ ̜́̌̐̓́ ̒̓́̐ ̓ ̑̔ȟ ˙ ˓ˎ ̨́̔̐ ̨́̓̆̑̎ υπϷ 

 ́̓ ̨̍̆̎̅̆̓̆̅Ȣ ̜̍̂́̓ ́ ̓ ̨̒̆̓̎ ̅ ̨̑ ̅ ̑̍̆̋ ̠̜̓̆̑́̐̉̒ȟ 
̍ ̎̅́̊ ̎ ̓̉̇̆̄̆ ̏̌ ̨̇̆̓̋̈̆ ̜́̌̍́̊̅Ȣ ˎ̨̑́ ȟ ̨̝̉̎̒̔̌̓̓ 
̜̂́̒̎́̎ ̨̓̋̈̄̆̎ ̎́̔ ̜́̒̓́̑̅  ρρ Ϸ ́̎́ ̨̓̆̍̆̋̅̆̎ ̂́̒ 
̜̓́̑̓́̅ ̆̋̆̎  ɍρρɎȢ 
˞̜̏̎̍̆̎ȟ ̜́̌̅̎ ́̌̔ ̨̒ ɀ ̙ ̜́̑́̌́̑ȟ ̆̍̅̆̔ ̨̨̅̒̓̆̑̍̆̎ ̜̓ ̜̈ 
̜̜̂́̊̌́̎̒̓Ȣ ˍ̜̌̅̎ ̜́̌̔̅  ̜̇̏̌̅́̑ȡ ̇̏ ̜́̑ 
̜̜̍́̍́̎̅́̎̅̑̌ ́̎ ̅ ̨̑̄̆̑ ̇ ̎̆ ̅ ̜̑̒ ̆̍̅̆̔ ̨̨̅̒̎ ̓́ ̅́̔ 
ɉ ̨̨̨̈̌̒̒̈ȟ ̜̌́̂́̑́̓̏̑̌ ̂́ ̜̌́̔ȟ ̜̋̌̉̎̉̋́̌  ́̎́̌̉̈ɊȢ 
ˑ ̨̨̑̄̆̑̅  ̜́̑̓  ̇ ̨̋̓̆̍̆̒ ̇ ̎̆ ̂́ ̜̜̌́̔̅  ̨̨̨̌̒̈̅̄ȟ 
̆̍̅̆̔ ̨̨̑̅̒̎̆ ̒̆̑ ̨̆̓̆̅Ȣ ˒̨̍̎  ̎ ̨̓̉̇̆̒ ̂̏̌̔ ̨̙̎ȟ ̨̎̆̍ 
̅ ̨̑̄̆̑ ̎́̔ ́̒̐̆̎ ̜́̑̍ ̜́̓̎́̒̓́ ̂̏̌̔ ̋̆̑̆̋Ȣ ˒̍̅̆̔ 
̂́ ̜̅́̑̌́̍́̒̎ ̨̅̆̑̂̆̒̓̆̎̅̑̔ȟ ̎́̔ ́̒ ́ ̇̆̋̆̌̆̊ ̋ ̈ ́̑́̒ȟ 
̅ ̨̑̄̆̑ ̍̆̎ ̎́̔ ́̒ ̜́̑́̒̎̅́ ̜ ̜́̑̍ ̜̜́̓̎́̒̓  
̈́ ̜̓ ̜ ɀ ̜́̌̅̎ ́̌̔ ̙̜́̑́̒̎̅́ ̜ ̅ ̜̑̒ ̂́ ̜̓Ȣ ́̎ 

̜̓́̍̑ ̜̜́̐́̓̎  ̨́̔̐ ̨́̓̆̑ ̂́̑ ̎́̔ ́̒̓́̑ȟ ́̊ ̜̍́̍́̎̅  
̨̉̆̒̎̆ ́̑́̌̔ ̋̆̑̆̋ȩ ˓̜́̌̐ ̓ ̨̨̇̑̉̂̆̅̆̄ ̅ ̨̑̄̆̑ȟ 
̋́̑̅̉̏̌̏̄ȟ ̎̆̃̑̏̌̏̄ ɀ ̎́̔ ̜́̒̓  ̜́̑́̌́̓̎ ̍́̍́̎ ̨̉̆̌̆̑Ȣ 
˜̑̏̉̌́̋̓̉̋́̕ ɀ ̂ ̌ ̌ ̨̆̔̍̆̓̓̋ȟ ̞̜̋́̎̏̍̉̋́̌ ȟ 
̍ ̅̆̎̉ȟ̗̜̍̆̅̉̉̎́̌  ̙́̑́̌́̑̍̆̎  ̜́̔̑̔̅  ̜́̌̅̎ ̜́̌̔̎́ 
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̂́ ̜̓̓́̌ ́̎Ȣ ˙ ˓ˎ ɀ ̜̎  ̜́̌̅̎ ̜́̌̔̅ ȟ ̨̨̨̨̙̂̑̎̌̋ ̇ ̎̆ 
̨̨̨̙̆̋̎̌̋ ̓ ̨̑̎ ̜̜́̇̑́̓́̅  ɍρπɎȢ  ˎ̨̨̨̨̙̑̎̌̋ ̜́̌̅̎ ́̌̔ ɀ 
˙ ˓ˎ ̜̂́̒̎́̎ ̨̓̋̈̂̆̄̆̎ȟ ́̎ ̜̓́̍̑ ̜́̔̑̔̎́ ̙̜́̌̅ ̜̔ 
̍ ̨̍̋̎ȟ ̨̨̨̙̆̋̎̌̋ ̜́̌̅̎ ́̌̔ ɀ ̝̉̎̒̔̌̓̐̆̎ ̈́̑̅́̐ ̙̆̋̋̆̎ 
̎́̔ ́̒̓́̑Ȣ ˞̏ ̜ υ ̜̇̌ ̋ ̨̌̆̍̎̅̆ σπ Ϸ ̜̇̔  ̎́̔ ́̒̓́̑ ˕˕ 
̜̂́̒̎́̎ ̨̓̋̈̄̆̎ ̇ ̎̆ ̇ ̑̆̋ ̜́̎̓́̍̑ ̜́̔̑̔̎́ 
̙̜́̌̅ ́̎Ȣ  
˞̜̏̎̍̆̎ȟ ̨̝̉̎̒̔̌̓̓  ̜́̌̅̎ ́̌̔ ̇ ̨̊̆̒ ̜̜̌̍̉ ̋ ̈ ́̑́̒̐̆̎ 
̇ ̎̆ ̍ ̨̒̆̌̆̎ ̜̜̜̊̍̅́̒̓̑̌ ́̎ ̓ ̑̅̆ ̨̨̙̙̆̌̆̅Ȣ ˛̌  
̜̍́̍́̎̅́̑̅  ˙ ˓ˎ ̨̐́̓̏̄̆̎̆̈ ̍̆̎ ̞̠̜̓̉̏̌̏̄̉̒̎́ 
̨̎̆̄̈̅̆̌̄̆̎ȟ̅ ̒̓ ̨̑̌ ̇ ̎̆ ̇́ ́ ̗̗̠̋̏̎̆̐̉̌́̑Ȣ ˑ ̨̨̑̄̆̑̅  
̇̏ ̜́̑ ̜̜̜̍́̍́̎̅́̎̅̑̌̔ȟ ̝̉̎̒̔̌̓ ̜̜̒́̎̎  ̜́̑̓̐ 
̨̋̆̓̐̆̔̎̆ ̌̋̆̎ ̨̒̆̎̍ ̜̜́̑̓̓̑́̅Ȣ˗̠́̑̅̉̏̎̆̃̑̏̌̏̄̉̅́ 
̈́̍́̎́̔̊ ̜́̌̅̎ ́̌̔ ̨̨̅̒̓̆̑̎ ̨̂̌̔ȟ ̜̋̌̉̎̉̋́̌  ̓ ̨̨̇̑̉̂̆̎  
̇́ ̜̒́̑̔̎́ ̇ ̎̆ ̎́ ́̒̓́̑ ́ ̨̨̓̉̍̅ ̨̆̍̅ ̓́ ̜́̊̎̅́̔ ́ ̇̏̌ 
̙̜́́̅Ȣ ˛̜̒ ̍́ ̒́̓̓́ȟȻ˞̜́̌́̍́̓̓  ́̈́ ̒̓́̎Ȼ  ̠̜̒̓̑́̓̆̄̉̒ 
̜̙̂̏̊̎́ ̨̍̆̍̌̆̋̆̓̓  ̜̜́̑̇̌́̎̔̍̆̎ ́̑́ ́̎̅́ 
̜́̌́̒̎̅́ ̨̝̉̎̒̔̌̓̓ ̜́̌̅̎ ́̌̔ ̍́ ̜̒́̓̎̅́ ̇́ ́ ̖̆̍́̎́ 

̂̏̊ ̋ ̨̓̆̑̅Ȣ ˎ ̌ ̖̜̆̍́̎́̎  ̨̨̈̎̅̋ ̙̜́̑̓̓́̑ȡ ˍ  ̨̎̆̍ 
̂́ ̜̌́̔̅́ ̒̓́̔ɉτπ ̓́̎ ́̒ ́̎ ́̅́̍̅́̑ ́ȟ̂ ̌ ̋ ̨̨̎̅̆̌̋̓ 

̑ ̨̒̍Ɋȟ̋ ̨̨̊̈̆̌̒̓ ̜̂̏̌̅̑̍́̔ȟ  ̋ ̨̨̎̅̆̌̋̓ ̜́̎̓̉́̄̑̆̄̆̎̓̓ 
̅ ̨̨̑̌̋ ̜̈́̓̓́̑̅ ̜́̂̌̅́̔ɉ̅ ̨̑̄̆̑ ̎ ̒ ̜́̔̍̆̎Ɋȟ ̜̜̇̌̎́ 
̨̆̋ ̑̆̓ ̜̍̏̊̎ ̜̜́̎̓́̍̑̎́ȟ ̂́̒ ̜̍̉̎ ̜̜́̎̅́̎̅̑́̓̎ 
̜́̎̓́̍̑̌́̑ ́ ˠˑ˔ ̇ ̎̆ ˪˗ːȟ ́̎̅́ ̜ ̖̏̌̆̒̓̆̑̉̎ ̇ ̎̆ 
́̎̓ ̍ ̨̙̌̆̑̎ ̨̓̆̋̒̆̑̐ ́̓́  ̂́ ̜̌́̔ȟ ̨̎̆̍ ̨̅̆̎̆̎ 

̙̜̜̎ ̜̓̑̔ɉ̠̜̄̉̐̏̅̉̎́̍̉̎  ̜́̌̅̎ ́̌̔ ɀ̋ ̨̎̎̆  σπππ 
́̅́̍ ̇ ̑̔Ɋȟ ̨̓̆̍̆̋ ̇ ̎̆ ̨̨̨̙̍̅̋ ̐́̊̅́̌́̎̂́̔ȟ ́ ̈́ 

̜̒̔̒̈̅́̎̔ ̨̋̆̈̎̅̆ ́̈-́̈̅́̎  ̓̆̋ ̓́̈́ ̒̔ ̎̆̍̆̒̆ ̙̜́̍́̌ ̓ ̨̓̓ 
̋́̍̐̏̓ɉ̜̍̉̎̆̑́̌̅ ̒̔̌́̑ ́̎ ̜̜̜̒̍̎ ̋ ̨̓̆̑̆̅Ɋȟ̖̐̒̉̏̌̏̄ 
̋ ̨̍̆̄̎ ̜̜̊̍̅́̒̓̑̔ɉ ́̇̆̓ ̂̏̌ ́̎ ̇́ ̅́̊̅́ɊȢ ˚́̔ ̜́̒̓  
̓́̍́ ̜̓́̎̔̎́ ́̒́ ̍ ̎ ̨̂̆̑̌̔ ̋̆̑̆̋Ȣ ˟́̍́ ̓́̎̔ 
̓̆ ̨̨̨̄̆̑̍̅̌̋̐̆̎ȟ ̜̍́̊̌ ̓́̍́ ̜̓ ̙̆̋̓̆̔̍̆̎ ̜̂́̒̓́̌́̅Ȣ 
˝̗́̉̏̎̅́ ̨̨̍̎̅̆̓̓ ̓ ̑̅̆  ̜̎̆̑́̉̎̉̑̏̃́̎̎̊̕ ̝̑́̒̓̉̓̆̌̎̏̆ 
̍́̒̌̏ȟ ̜̂́̌ ȟ ̨̇̆̍̒-̇̉̅̆̋ȟ ̜̍́̊̌ ̆̍̆̒ ̒ ̓ ̓́ ̜́̍̅́̑Ȣ ˚́̎ 
̨̨̎̍̅̆̑̎ ̐ ́̊̅́̌́̎̂́̔ ́ ̜̜̓̑̒̔Ȣ  
̜̜̜̏̑̓̎̅ȡ˓̜̌ ̜̒́̊̎ ̜ ́̈́ ̒̓́̎ ̨̐̑̆̈̉̅̆̎̓ ˚ ̑̒ ̌̓́̎ 

˚́̈́̑̂́̆̃ ̖̜́̌ ́ ̜̇̏̌̅́̔̎̅́ Ȱ ́̈́ ̜̒̓́̎̅ ̜̓́̑̅  
̙̏̑̓́́ ̨̍̑ ̒ ̑̔ ̈́ ̜̓ ̜̎  χς ̇́̒ ́ ̨̇̆̓̋̈̔ ̇ ̎̆ ̨̌̍ 
̋ ̨̨̙̑̒̆̓̋̎ σπϷ ̓ ̍̆̎̅̆̓̔Ȣ ˎ̌ ̍́ ̜̜̈̅ ̍́ ̒́̓ȟ̨̂̈ 
̨̨̍̎̅̆̓̓ ̓ ̑̅̆ ̎ ̓̉̇̆̄̆ ̏̌ ̨̨̨̇̆̓̋̈̔̍̈ ̋̆̑̆̋ȱȟ-̨̅̆̌̎̄̆̎ 

 
 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟ ˴˔˴˙˴ 
1 ˝ȢːȢ ˛̄́̎̏̃́ȟ ˝ȢˍȢ ˢ̝́̌̉̎́̕ ˝̔̋̏̃̏̅̒̓̃̏ ̐̏ ̗̍̆̅̉̉̎̒̋̏̊ ̐̑̏̉̌́̋̓̉̋̆̕Ȣ - ̇ Ȣȡ ː˒˛˟ˍ˝ -˙̆̅̉́ȟ ςππωȢ - τφτ ̒Ȣ 
2 ˞̉̍̏̎̆̎̋́ ˏȢˎȢȟ ˥̉̑̏̋̏̃ ˒ȢˍȢ  ˜̠̑̆̃̆̎̓̉̃̎́ ̠̋́̑̅̉̏̎̆̃̑̏̌̏̄̉Ȣ ɀ ˞ ˜̂Ȣȡ ˎ́̒̐́ Ⱥˡ̏̌̉̎̓ȟ ςππψȢ - ςςπ ̒Ȣ  
3 ˞̗̋̃̏̑̏̃́ ˏȢ˕ȟ ˤ́̈̏̃́ ˕Ȣ˒Ȣȟ ˞̖̠̓́̏̃̒̋́ ˘ȢˏȢ ˏ̘̠̓̏̑̉̎́ ̐̑̏̉̌́̋̓̉̋́̕ ̝̉̎̒̔̌̓́Ȣ - ̇ Ȣȡ ˜ˍː˝˕ȟ ςπρςȢ - ρςπ ̒Ȣ  
4 ˏȢˏȢ ˜́̑̆̎̏̃̕ ˙̗̆̅̉̉̎̒̋̏̆ ̗̉̎́̑̍́̉̏̎̎̏̆̕ ́̄̆̎̒̓̃̏Ȣ ɀ̇ Ȣȡ ςπρςȢ ɀ ςψψ ̒Ȣ 
5 ˞̉̍̏̎ ̆̎̋́ ˏȢˎȢȟ ˥̉̑̏̋̏̃ ˒ȢˍȢ˛̜̒̎̏̃  ̋́̑̅̉̏̎̆̃̑̏̌̏̄̉̉ ȡ ˝̔̋̏̃̏̅̒̓̃̏ ̠̅̌ ̘̃̑́̆̊Ȣ ς-̆ ̉̈̅Ȣȟ ̐̆̑̆̑́̂̏̓́̎̎̏̆ ̉ ̅̏̐̏̌̎̆̎̉̆Ȣ ɀ ̇ Ȣȡ 
˙̗̆̅̉̉̎́ȟ ςπρρȢ- ςρπ ̒Ȣ 

6 ˔ȢˍȢ˞̔̒̌̉̎̏̊ ˛̘̆̑̋̉ ̋́̑̅̉̏̎̆̃̑̏̌̏̄̉̉Ȣ - ̇ Ȣȡ ˍ̓̍̏̒̆̑́̕ȟ ςππυȢ - σφψ̒Ȣ 
7 ˡ̠̏̎̋̉̎ ˍȢˏȢȟ ː̆̑́̒̋̉̎́ ˘ȢˍȢȟ ˞̔̒̌̉̎́ ˔ȢˍȢȟ ˗̘̠́̑̅̉̏̌̏̄̉̆̒̋́ ̅̉́̄̎̏̒̓̉̋́ ̐̑̉ ̙̘̉̆̍̉̆̒̋̏̍ ̝̉̎̒̔̌̓̆Ȣ - ˞ ˜̂Ȣȡ ˕̎̋̑́̓ȟ ςππυȢ -
ςωπ ̒Ȣ 

8 ˜̉̈̏̃́ ˚ȢˏȢ ˜̜̏̅̓̉̐ ̙̘̖̉̆̍̉̆̒̋̉ ̙̎́̑̔̆̎̉̊ ̍̏̈̄̏̃̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ̃̍̏̌̏̅̏̍ ̃̏̈̑́̒̓̆ȡ ̅̉́̄̎̏̒̓̉̋́ ̇ ̎̆ ̆̍̅̆̔ ȾȾ 
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ˎȢˍȢ ˥ˍˢ˙˒˟˛ˏȟ ˚ȢˎȢ ˥ˍˢ˙˒ˑ 
˗́̆̅̑́̕ ̖̐̒̉̉́̓̑̉̉ȟ ̖̐̒̉̏̓̆̑́̐̉̉ ̉ ̎́̑̋̏̌̏̄̉̉ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

 
˜˛˔˕˟˕ˏ˚ˍˬ ˜˞˕ˢ˕ˍ˟˝˕ˬ ɀ ̊ ˛ˏ˛˒ ˚ˍ˜˝ˍˏ˘˒˚˕˒ ˜˞˕ˢ˕ˍ˟˝˕˕ 

 
˜̑̉̍̆̎̆̎̉̆ ̗̐̑̉̎̉̐̏̃ ̐̏̈̉̓̉̃̎̏̊ ̖̐̒̉̉́̓̑̉ȟ̉ ̋̏̄̎̉̓̉̃̎̏̊ ̖̐̒̉̏̓̆̑́̐̉̉ȟ ̘̌̉̎̏̒̓̎̏-̟̑́̈̃̉̃́̆̊̚ ̖̐̒̉̏̓̆̑́̐̉̉ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̠̠̐̏̎̓̉  ̞̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ ̉ ̍̏̅̆̌̉ Ⱥ̏ ̝̐̓̉̍́̌̎̏̄̏ ̋̏̍̏̑̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉Ȼ ̗̌̉́̍ ̒ ̖̘̐̒̉̉̆̒̋̉̍̉ ̉ 
̖̘̐̒̉̏̒̏̍́̓̉̆̒̋̉̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉Ȣ ˕̘̈̔̆̎̉̆ ̖̘̖̐̒̉̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̗̌̉ ̒ ̖̘̐̒̉̉̆̒̋̉̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉ ̉ ̒ ̘̔̆̓̏̍ ̞̓̏̄̏ 
̐̑̏̃̆̅̆̎̉̆ ̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ȟ ̖̘̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̐̏̍̏̉̚Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠̐̏̈̉̓̉̃̎́ ̖̠̐̒̉̉́̓̑̉ȟ ̠̋̏̄̎̉̓̉̃̎́ ̖̠̐̒̉̏̓̆̑́̐̉, ̞̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ȟ ̘̌̉̎̏̒̓̎̏ ̟̠̑́̈̃̉̃́́̚ 
̖̠̐̒̉̏̓̆̑́̐̉ȟ ̝̏̐̓̉̍́̌̎̏̆ ̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆Ȣ 

 
˜̖̠̒̉̉́̓̑̉  ̠̏̓̎̏̒̉̓̒ ̋ ̘̉̒̌̔ ̜̖̒̌̏̇̎ ̘̖̋̌̉̎̉̆̒̋̉ 
̗̝̒̐̆̉́̌̎̏̒̓̆̊ȟ ̖̠̠̠̎́̏̅́̒̚ ̎́ ̜̒̓̋̆ ̂̉̏̌̏̄̉̉ȟ 
̖̐̒̉̏̌̏̄̉̉ȟ ̗̒̏̉̏̌̏̄̉̉ ̉ ̖̅̑̔̄̉ ̎́̔̋Ȣ ˒̆ ̠̠̑́̎̎ ̠̉̒̓̏̑̉ 
̜̂̌́ ̝̙̂̏̌̆ ̠̒̃̈́̎́ ̒ ̉̌̏̒̏̉̆̊̕̕ȟ ̘̆̍ ̒  ̗̍̆̅̉̉̎̏̊Ȣ 
ˡȢ˜̝̉̎̆̌ ̃ ρχως ̄̏̅̔ ̔̒̓̑́̎̉̌ ̟̜̓̑̆̍̎̆ ̠̔̒̌̏̃̉ 
̠̒̏̅̆̑̇́̎̉ ̖̘̐̒̉̉̆̒̋̉ ̝̜̖̂̏̌̎ȟ ̠̒̎̌ ̗̆̐̉ ̒ ̝̜̖̂̏̌̎Ȣ ˜̏ 
̜̟̃̑́̇̆̎̉ ̑̔̒̒̋̏̄̏  ̖̐̒̉̉́̓̑́ ˎ́̇̆̎̏̃́ ˚Ȣ˚Ȣȡ 
Ⱥ˞̙̙̔̍́̒̆̅̉̊ ̜̂̌ ̃̏̈̃̆̅̆̎ ̃ ̑́̎̄ ̝̂̏̌̎̏̄̏ȻȢ ˍ̎̄̌̉̊̒̋̉̊ 
̖̐̒̉̉́̓̑ ˑ̇Ȣ ˗̏̎̎̏̌̉ ̠̐̏̅̅̆̑̇̉̃́ ̞̓̉ ̉̅̆̉ȟ ̜̃̒̓̔̐́̌ ̈́ 
̟̐̏̌̎̔ ̏̓̍̆̎̔ ̖̃̒̆ ̍̆̑ȟ ̠̟̖̒̓̆̒̎̉̚ ̝̜̖̂̏̌̎ȟ ̘̓̏ 
̘̐̏̌̔̉̌̏ ̎́̈̃́̎̉̆ Ⱥ̎̆̒̓̆̒̎̆̎̉̆Ȼ ɉno restaint). 
˔̘̝̜̎́̉̓̆̌̎̆ ̜̠̒̏̂̓̉ ̃ ̉̒̓̏̑̉̉ ̖̐̒̉̉́̓̑̉̉ ɀ ̐ ̖̒̉̏́̎́̌̉̈ 
˔Ȣˡ̑̆̊̅́ ̉ ̑́̈̃̉̓̉̆ ̖̐̒̉̏́̑̍́̋̏̌̏̄̉̉̕Ȣ ˪̓̏ ̜̋̑̔̐̎̆ ̖̃̆̉ 
̃ ̑́̈̃̉̓̉̉ ̖̐̒̉̉́̓̑̉̉Ȣ ˕̅̆̉ ̖̐̒̉̏́̎́̌̉̈́ ̘̐̏̌̔̉̌̉ 
̑́̈̃̉̓̉̆ ̃ ̎̆̏̑̆̊̅̉̈̍̆̕ ̉ Ⱥ̘̄̔̍́̎̉̒̓̉̆̒̋̏̍ 
̖̐̒̉̏́̎́̌̉̈̆ȻȢ ˥̆̌ ̗̐̑̏̆̒̒ ̗̄̔̍́̎̉̈́̉̉ ̖̐̒̉̉́̓̑̉̉ȟ ̎̏ȟ ̋ 
̟̒̏̇́̌̆̎̉ȟ ̃ ̘̎̆̅̏̒̓́̓̏̎̏̊ ̒̓̆̐̆̎̉Ȣ ˡ̗̑́̎̔̈̒̋̉̆ 
̖̜̐̒̉̉́̓̑ ̄̏̃̏̑̉̌̉ȡ Ⱥˎ̝̜̏̌̎̍ ̜̎̔̇̎ -  ˍ̍̉̎́̈̉̎ ̉ 
ˣ̜̃̆̓Ȼȟ ̓Ȣ̆Ȣ ̝̝̅̏̂̑̏̇̆̌́̓̆̌̎̏̒̓ȟ ̟̝̌̂̏̃ ̉ ̈́̂̏̓́Ȣ  ˏ 
̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ ̐̏̍̏̉̚ ̜̂̌̏ ̍̎̏̄̏ ̙̜̖̎̆̑̆̆̎̎ ̐̑̏̂̌̆̍Ȣ   
ˏ ̜̐̏̒̌̆̃̏̆̎̎̆ ̜̄̏̅ȟ ̏̒̏̂̆̎̎̏ ̃ φπ ̜̄̏̅ ̃ ̒̏̃̑̆̍̆̎̎̏̊ 
̖̐̒̉̉́̓̑̉̉ ̘̐̏̌̔̉̌̏ ̑́̈̃̉̓̉̆ ̅̃̉̇̆̎̉̆ ɀ 
Ⱥ̖̠́̎̓̉̐̒̉̉́̓̑̉ȻȢ ˏ̒̆ ̠̏̓̋̌̏̎̆̎̉ ̖̘̐̒̉̉̆̒̋̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ȟ ̃ ̓Ȣ̘Ȣ ̉ ̖̜̐̒̉̏̈ ̝̑́̒̒̍́̓̑̉̃́̌̉̒ ̎̆ ̋́̋ 
̠̠̐̑̏̃̌̆̎̉ ̂̏̌̆̈̎̉ȟ ́ ̋́̋ ̏̓̑́̇̆̎̉̆ ̐̑̉̒̔̆̄̏̚ ̃̒̆̍̔ 
̘̘̆̌̏̃̆̆̒̓̃̔ ̗̝̉̑̑́̉̏̎́̌̎̏̄̏ ̘̎́́̌́ ̖̘̐̒̉̉̆̒̋̏̊ 
̠̝̅̆̓̆̌̎̏̒̓̉ ̉ ̜̠̃̑́̇̆̎̉ ̐̑̏̓̆̒̓́ ̐̑̏̓̉̃ ̟̒̔̆̒̓̃̔̆̄̏̚̚ 
̗̝̒̏̉́̌̎̏̄̏ ̏̂̑́̈́ ̇̉̈̎̉Ȣ ˜̝̑̆̅̌́̄́̌̏̒ ̝̠̏̓̋́̈́̓̒ ̏̓ 
̗̍̆̅̉̉̎̒̋̏̄̏ ̠̏̂̒̌̔̇̉̃́̎̉ ̝̜̖̂̏̌̎ ̉ ̝̠̒̓̑̆̍̉̓̒ ̋ 

̐̏̌̎̏̍̔ ̟̔̅̏̃̌̆̓̃̏̑̆̎̉ ̖̉ ̝̜̖̉̎̅̉̃̉̅̔́̌̎ ̉ ̗̝̜̖̒̏̉́̌̎  
̐̏̓̑̆̂̎̏̒̓̆̊Ȣ ˚̠̆̒̍̏̓̑ ̎́ ̜̏̓̋̑̏̃̆̎̎̊ ̎̉̄̉̌̉̈̍ 
̅̃̉̇̆̎̉̆ ̘̐̏̌̔̉̌̏ ̠̝̐̏̐̔̌̑̎̏̒̓ ̃ ˞˥ˍ ̉ ˔́̐́̅̎̏̊ ˒̃̑̏̐̆Ȣ  
ˏ̜̙̆̌ ̝̉̌̍̕ Ⱥ˜̏̌̆̓ ̎́̅ ̄̎̆̈̅̏̍ ̙̋̔̋̔̋̉ȻȢ   
˚́ ˢ ̋̏̎̄̑̆̒̒̆ ˏ̒̆̍̉̑̎̏̊ ˜̖̘̒̉̉́̓̑̉̆̒̋̏̊ ˍ̗̗̒̒̏̉́̉̉ ̃ 
˙́̅̑̉̅̆ ɉρωωφɊ ̜̂̌̏ ̜̃̒̓̔̐̌̆̎̉̆ Ⱥ̖́̎̓̉̐̒̉̉́̓̑̏̃ȻȢ ˛̎̉ 
̠̒̓̏̌̉ ̐̆̑̆̅ ̈̅́̎̉̆̍ȟ ̄̅̆ ̖̐̑̏̏̅̉̌ ˗̏̎̄̑̆̒̒ ̒ ̐̌́̋́̓́̍̉ ̉ 
̈́̋̌̆̉̃ ̒̆̂̆ ̑̏̓ ̜̐̌́̒̓̑̆̍Ȣ ˞̠̆̄̏̅̎ ̞̓̏ ̅̃̉̇̆̎̉̆ 
̠́̋̓̉̃̉̈̉̑̔̆̓̒ ̉  ̔ ̎́̒ ̃ ̑̆̒̐̔̂̌̉̋̆ȟ ̠̟̠̑́̒̐̑̏̒̓̑́̎̓̒ 
̌̉̒̓̏̃̋̉ ̠̅̌ ̐̏̒̆̓̉̓̆̌̆̊ ̖̘̖̐̒̉̉́̓̑̉̆̒̋̉ ̘̔̑̆̇̅̆̎̉̊ ̒ 
̝̐̑̏̒̂̏̊ ̝̒̏̏̂́̓̚ ̏ ̖̎̆̅̏̒̓́̓̋́ ̃ ̏̋́̈́̎̉̉ 
̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ ̐̏̍̏̉̚ ̃ ̘̜̖̌̆̆̂̎ ̘̠̖̔̑̆̇̅̆̎̉Ȣ 
˞̠̏̃̑̆̍̆̎̎́ ̘̠̋̌̉̎̉̆̒̋́ ̖̠̐̒̉̉́̓̑̉ ̗̓̑́̅̉̉̏̎̎̏ ̠̅̆̌̉̓̒ 
̎́ ̟̏̂̔̚ ̉ ̘̟́̒̓̎̔ ̖̟̐̒̉̉́̓̑̉Ȣ ˜̝̏̒̋̏̌̋̔ ̃̏̈̑́̒̓̎̏̊ 
́̋̓̏̑̕ ̉̍̆̆̓ ̝̙̂̏̌̏̆ ̠̃̌̉̎̉̆ ̎́ ̖̐̒̉̉̋̔ ̜̜̃̅̆̌̆̎ ̓́̋̉̆ 
̏̂̌́̒̓̉ȟ ̋́̋ ̠̅̆̓̒̋́ȟ  ̐ ̠̏̅̑̏̒̓̋̏̃́ ̉ ̖̠̄̆̑̏̎̓̏̐̒̉̉́̓̑̉Ȣ  ˏ 
̠̒̃̈̉ ̒ ̜̃̐̏̌̎̆̎̉̆̍ ̠̑̅́ ̗̝̜̖̒̏̉́̌̎ ̗̔̎̋̉̊̕ 
̜̝̃̅̆̌̉̌̉̒ ̗̝̠̒̏̉́̌̎́ȟ ̠̒̔̅̆̂̎́ ̖̠̐̒̉̉́̓̑̉, ̠̃̏̆̎̎́ 
̖̠̐̒̉̉́̓̑̉ȟ ̖̠̐̒̉̉́̓̑̉ ̃ ˤ˞ȟ ̖̠̐̒̉̉́̓̑̉ ̃ ̏̂̆̊̚ 
̗̍̆̅̉̉̎̆, ̖̠̐̒̉̉́̓̑̉ ̘̜̖̐̏̄̑́̎̉̎ ̠̒̏̒̓̏̎̉̊ ̉ ̅̑Ȣ ˕̍̆̆̓ 
̟̒̃̏ ̟̉̒̓̏̑̉ ̘̠̂̉̏̌̏̄̉̆̒̋́ ̖̠̐̒̉̉́̓̑̉ȟ 
̖̠̐̒̉̏́̑̍́̋̏̌̏̄̉̕ȟ ̖̘̠̐̒̉̏̒̏̍́̓̉̆̒̋́ ̗̍̆̅̉̉̎́ȟ 
̖̠̐̒̉̏̓̆̑́̐̉Ȣ  ˏ ̍̉̑̏̃̏̊ ̖̐̒̉̉́̓̑̉̉ ̜̠̟̠̃̅̆̌̓̒ 
̝̝̠̓̑́̎̒̋̔̌̓̔̑́̌̎́ ̉̌̉ ̋̑̏̒̒-̝̝̠̋̔̌̓̔̑́̌̎́ ̖̠̐̒̉̉́̓̑̉ȟ 
̗̝̠̔̎̋̉̏̎́̌̎́̕ ̖̠̐̒̉̉́̓̑̉Ȣ ˏ̜̅̆̌̆̎́  ̞̖̠̓̎̏̐̒̉̉́̓̑̉ȟ ̃ 
̎̆̆ ̙̃̏̌̉ ̖̜̐̒̉̉́̓̑ ̘̜̖̑́̈̌̉̎ ̒̓̑́̎ȟ ̒̏̈̅́̓̆̌̆̍ ̉ 
̐̑̆̈̉̅̆̎̓̏̍ ̆̆ ˍ̗̗̒̒̏̉́̉̉ ̍̎̏̄̉̆ ̜̄̏̅ ̜̂̌ ́̋́̅̆̍̉̋ 
˝ˍ˙˚ ˞̆̍̋̆ ˏȢˬȢȟ ̘̌̆̎̏̍ ̠̐̑́̃̌̆̎̉ ̠̠̠̃̌̆̓̒ ̐̑̏̆̒̒̏̑̕ 
ˍ̜̌̓̎̂̆̋̏̃ ˞ȢˍȢ  

ʊʨʘʜʠʮʠʦʥʥʦʝ ʜʝʣʝʥʠʝ

ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʩʠʭʠʘʪʨʠʠ

ɺʳʜʝʣʝʥʠʝʧʦ ʚʦʟʨʘʩʪʥʦʤʫ 

ʬʘʢʪʦʨʫ

ɺ ʩʚʷʟʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ

ʇʦ ʪʝʨʘʧʝʚʪʠʯʝʩ

ʢʦʡ ʥʘʧʨʘʚʣʝʥ

ʥʦʩʪʠ

ɺ ʤʠʨʦʚʦʡ ʧʩʠʭʠʘʪʨʠʠ 

ʚʳʜʝʣʷʶʪʩʷ

ʦʙʱʘʷʧʩʠʭʠʘʪʨʠʷʠʣʠ ʦʙʱʘʷ 

ʧʩʠʭʦʧʘʪʦʣʦʛʠʷ

ʜʝʪʩʢʘʷ ʧʩʠʭʠʘʪʨʠ ʩ̫ʦʮʠʘʣʴʥʘʷ ʧʩʠʭʠʘʪʨʠʷʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷʪʨʘʥʩʢʫʣʴʪʫʨʘʣʴ-ʥʘʠ̫ʣʠ  ʢʨʦʩʩ-

ʢʫʣʴʪʫʨʘʣʴʥʘʷʧʩʠʭʠʘʪʨʠʷ

ʯʘʩʪʥʘʷ ʧʩʠʭʠʘʪʨʠʷʧʦʜʨʦʩʪʢʦʚʘʷ ʧʩʠʭʠʘʪʨʠʷ ʩʫʜʝʙʥʘʷ ʧʩʠʭʠʘʪʨʠʷ ʧʩʠʭʦ-ʬʘʨʤʘʢʦʣʦʛʠʷ ʵʪʥʦʧʩʠʭʠʘʪʨʠʷ

ʛʝʨʦʥʪʦ-ʧʩʠʭʠʘʪʨʠʷ ʚʦʝʥʥʘʷ ʧʩʠʭʠʘʪʨʠ ʧ̫ʩʠʭʦʩʦʤʘʪʠʯʝʩ-ʢʘʤ̫ʝʜʠʮʠʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʩʠʭʠʘʪʨʠʷ

ʧʩʠʭʠʘʪʨʠʷ ʚ ʏʉ ʧʩʠʭʦʪʝʨʘʧʠʷ

ʧʩʠʭʠʘʪʨʠʷ ʚ ʦʙʱʝʡ ʤʝʜʠʮʠʥʝʥʘʨʢʦʣʦʛʠʷ

ʧʩʠʭʠʘʪʨʠʷ ʧʦʛʨʘʥʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡʧʦʟʠʪʠʚʥʘʷ ʧʩʠʭʠʘʪʨʠʷ

ʅʘʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʠʘʪʨʠʠ

 
˕̖̠̒̏̅ ̉̈ ̗̗̋̏̎̆̐̉̉ ˏ˛˔ ɀ ̖̗̝̂̉̏̐̒̉̏̒̏̉́̌̎̏̊ ̍̏̅̆̌̉ 
̝̠̈̅̏̑̏̃ ̉ ̂̏̌̆̈̎̉ ̍̏̇̎̏ ̃ ̖̐̒̉̉́̓̑̉̉ ̜̝̃̅̆̌̉̓ ̂̌̏̋̉ ɀ 
̘̂̉̏̌̏̄̉̆̒̋̉̊ȟ ̖̘̐̒̉̏̌̏̄̉̆̒̋̉̊ ̉ ̗̝̜̒̏̉́̌̎̊Ȣ ˜̞̏̓̏̍̔ 
̜̂̌̉ ̜̜̃̅̆̌̆̎ ̘̠̂̉̏̌̏̄̉̆̒̋́ ̉ ̗̝̠̒̏̉́̌̎́ ̖̠̐̒̉̉́̓̑̉ȟ ̉ 
̖̠̐̒̉̏̓̆̑́̐̉Ȣ ˜̖̠̒̉̏̓̆̑́̐̉ ɀ ̞̓̏ ̐̏ ̒̔̓̉ ̒̃̏̆̊ 
̖̘̐̒̉̏̌̏̄̉̆̒̋̉̊ ̂̌̏̋ ̖̐̒̉̉́̓̑̉̉ ̉̌̉ ̖̘̠̐̒̉̏̌̏̄̉̆̒̋́ 
̖̠̐̒̉̉́̓̑̉Ȣ ˍ̋́̅̆̍̉̋ ˫Ȣ˜Ȣ ˘̗̜̉̒̉̎ ɉςππτɊ ̃̃̏̅̉̓ ̠̐̏̎̓̉̆ 
Ⱥ̖̘̠̐̒̉̏̌̏̄̉̆̒̋́ ̗̍̆̅̉̉̎́Ȼ ̉  ̏̓̎̏̒̉̓ ̟̒̅́ ɀ 
̗̟̍̆̅̉̉̎̒̋̔ ̖̟̐̒̉̏̌̏̄̉ȟ ̟̎̆̃̑̏̌̏̄̉ ̉ ̖̟̐̒̉̉́̓̑̉Ȣ ˔́ 
̑̔̂̆̇̏̍ ̒̔̆̒̓̃̔̆̓̚ ̠̐̏̎̓̉̆ ̎̆̊̑̏̎́̔̋̉Ȣ ˚̏ ̖̠̐̒̉̏̓̆̑́̐̉ 
ɀ ̎̆ ̝̆̒̓ ̖̠̐̒̉̉́̓̑̉Ȣ ˜̖̠̒̉̏̓̆̑́̐̉ ɀ ̞̓̏ ̘̌̆̆̎̉̆ 
̖̘̐̒̉̏̌̏̄̉̆̒̋̉̍̉ ̒̑̆̅̒̓̃́̍̉ȟ ̓Ȣ̆Ȣ ̂̆̈ ̠̐̑̉̍̆̎̆̎̉ 
̍̆̅̉̋́̍̆̎̓̏̃ ̉ ̅̑Ȣ ̘̖̂̉̏̌̏̄̉̆̒̋̉ ̍̆̓̏̅̏̃Ȣ ˍ ̠̒̏̃̑̆̍̆̎̎́ 
̠̓̆̑́̐̉ ̖̘̖̐̒̉̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃ ̐̑̆̅̐̏̌́̄́̆̓ 

̋̏̍̐̌̆̋̒̎̏̆ ̘̌̆̆̎̉̆ ̒ ̐̑̉̍̆̎̆̎̉̆̍ ̘̖̂̉̏̌̏̄̉̆̒̋̉ȟ 
̖̘̖̐̒̉̏̌̏̄̉̆̒̋̉ ̍̆̓̏̅̏̃ ̉ ̠̠̍̆̑̏̐̑̉̓̉ ̐̏ ̗̝̒̏̉́̌̎̏-
̓̑̔̅̏̃̏̊ ̗̑̆́̂̉̌̉̓́̉̉Ȣ ˞̙̏̏̓̎̏̆̎̉̆ ̍̆̓̏̅̏̃ ̈́̃̉̒̉̓ ̏̓ 
̞̓́̐́ ̉ ̜̏̑̍̕ ̠̈́̂̏̌̆̃́̎̉.  
ˏ ̑̔̋̏̃̏̅̒̓̃̆  ̐̏ ̖̐̒̉̉́̓̑̉̉  ̐̏̅ ̑̆̅Ȣ ˟̉̄́̎̏̃́ ˍȢ˞Ȣ ɉρωωωɊ  
̑́̈̅̆̌ ̖̠̐̒̉̏̓̆̑́̐̉ ̎́̐̉̒́̎  ˎȢˑȢ ˗́̑̃́̒́̑̒̋̉̍ ̉ ˏȢˍȢ 
˟̙̜̜́̌̋̏̃̍Ȣ ˛̎̉ ̟̅́̓ ̗̓̑́̅̉̉̏̎̎̏̆ ̏̐̑̆̅̆̌̆̎̉̆ 
̖̐̒̉̏̓̆̑́̐̉̉ ɀ Ⱥ ˜̖̠̒̉̏̓̆̑́̐̉ - ̘̌̆̆̂̎̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̎́ 
̖̐̒̉̉̋̔ ̉ ̘̆̑̆̈ ̎̆̆ ̎́ ̝̃̆̒ ̏̑̄́̎̉̈̍ȻȢ ˑ́̌̆̆ ̉̅̆̓ 
̠̐̏̒̎̆̎̉̆ȟ ̘̓̏ ̘̝̑̆ ̉̅̆̓ ̏ ̖̘̖̐̒̉̏̌̏̄̉̆̒̋̉ ̖̍̆̓̏̅́ 
̠̃̏̈̅̆̊̒̓̃̉ ̎́ ̗̐́̉̆̎̓̏̃Ȣ    ˏ ̏̐̑̆̅̆̌̆̎̉̉ ˎȢˑȢ 
˗́̑̃́̒́̑̒̋̏̄̏ ̠̉̍̆̆̓̒ ̅̃́ ̜̖̃́̇̎ ̍̏̍̆̎̓́ ɀ ρɊ ̞̓̏ ̒̉̒̓̆̍́ 
̘̌̆̆̂̎̏̄̏ ̠̃̏̈̅̆̊̒̓̃̉ ̎́ ̖̐̒̉̉̋̔ ̉ ςɊ ̘̆̑̆̈ ̖̐̒̉̉̋̔ ̎́ 
̝̃̆̒ ̏̑̄́̎̉̈̍Ȣ ˏ ̖̆̃̑̏̐̆̊̒̋̉ ̉ ̖́̍̆̑̉̋́̎̒̋̉ ̗̠̖̅̆̉̎̉̉̕ 
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̗́̋̆̎̓ ̠̅̆̌́̆̓̒ ̎́ ̖̘̐̒̉̏̌̏̄̉̆̒̋̏̆ ̃̏̈̅̆̊̒̓̃̉̆ȟ ̎̏ ̎̆̓ 
̗́̋̆̎̓́ȟ ̘̓̏ ɀ ̞̓̏ ̗̍̆̅̉̉̎̒̋̉̊ȟ ̘̜̌̆̆̂̎̊ ̗̐̑̏̆̒̒Ȣ ˚̏ 
̘̜̘̑̆̈̃́̊̎̏ ̗̆̎̎̏ ̖̘̐̒̉̏̌̏̄̉̆̒̋̏̆ ̒̏̅̆̑̇́̎̉̆ 
̆̃̑̏̐̆̊̒̋̏̊ ̉ ́̍̆̑̉̋́̎̒̋̏̊ ̖̐̒̉̏̓̆̑́̐̉̉Ȣ ˛̅̎̏ ̉̈ 
̏̐̑̆̅̆̌̆̎̉̊ ̖̐̒̉̏̓̆̑́̐̉̉ ̘̈̃̔̉̓  ̓́̋ȡ Ⱥ˜̖̠̒̉̏̓̆̑́̐̉ ɀ ̞ ̓̏ 
̘̠̔̓̋́ ̈́̂̏̓́ ̏ ̇̉̈̎̉ȟ ̙̅̔̆ȟ ̔̍̆  ̉ ̎́̒̓̑̏̆̎̉̉ ̘̆̌̏̃̆̋́ȻȢ 
ˏ̜̠̟̠̅̆̌̓̒ ̜̏̒̎̏̃̎̆ ̍̏̅̆̌̉ ̖̐̒̉̏̓̆̑́̐̉̉ ɀ ̗̠̍̆̅̉̉̎̒̋́ȟ 
̖̘̠̐̒̉̏̌̏̄̉̆̒̋́ȟ ̗̝̠̒̏̉́̌̎́ ̉ ̠̉̌̏̒̏̒̋́̕̕ ̍̏̅̆̌̉Ȣ 
˙̗̠̆̅̉̉̎̒̋́ ̝̍̏̅̆̌ ɀ ̞̓̏ ̍̆̓̏̅ ̘̠̌̆̆̎̉Ȣ ˜̖̘̠̒̉̏̌̏̄̉̆̒̋́ 
̝̍̏̅̆̌ ɀ ̞̓̏ ̘̎́̔̆̎̉̆ȟ ̗̝̠̒̏̉́̌̎́ ɀ ̞̓̏ ̗̝̒̏̉́̌̎̏̆ 
̃̏̈̅̆̊̒̓̃̉̆ ̉ ̠̉̌̏̒̏̒̋́̕̕ ̝̍̏̅̆̌ - ̞̓̏ ̠̃̌̉̎̉̆ ̎́ 
̍̉̑̏̃̏̈̈̑̆̎̉̆Ȣ ˎȢˑȢ ˗́̑̃́̒́̑̒̋̉̊ ̉ ˏȢˍȢ ˟̙̜́̌̋̏̃ 
̘̟̏̓̍̆́̓ȟ ̘̓̏ Ⱥ̐̑̏̄̑̆̒̒  ̖̐̒̉̏̓̆̑́̐̉̉ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ 
̠̠̠̐̑̏̃̌̆̓̒ ̎̆ ̝̓̏̌̋̏ ̃ ̑́̈̑́̂̏̓̋̆ ̜̖̎̏̃ ̍̆̓̏̅̏̃ȟ ̎̏ ̉  ̃ 
̜̐̏̐̓ ̖̋́ ̒̉̎̓̆̈́ ̆̆ ̘̜̖̑́̈̌̉̎ ̗̗̋̏̎̆̐̉̊ ̉ ̖̘̖̓̆̎̉̆̒̋̉ 
̐̑̉̆̍̏̃ȟ ́ ̓́̋ ̇̆ ̃ ̐̏̉̒̋̆ ̂̏̌̆̆ ̄̉̂̋̏̊ȟ ̉̎̓̆̄̑́̓̉̃̎̏̊ 
̖̘̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̜̐́̑́̅̉̄̍ȻȢ ˏ̜́̇̎̍ ̍̏̍̆̎̓̏̍ 
̠̠̠̃̌̆̓̒ ̐̑̉̈̎́̎̉̆ ̖̏̂̉̚ ́̋̓̏̑̏̃̕ȟ ̖̐̑̉̒̔̉̚ ̆̆ 
̘̜̑́̈̌̉̎̍ ̏̑̍́̍̕ ̉ ̍̆̓̏̅́̍Ȣ ˛̜̒̎̏̃̎̆ ̜́̋̓̏̑̕ 
̘̌̆̆̂̎̏̄̏ ̠̃̏̈̅̆̊̒̓̃̉ ̖̐̒̉̏̓̆̑́̐̉̉ ̓̆̒̎̏ ̠̜̒̃̈́̎ ̒ 
̞̗̝̍̏̉̏̎́̌̎̏̊ȟ ̋̏̄̎̉̓̉̃̎̏̊ ̉ ̘̐̏̃̆̅̆̎̆̒̋̏̊ 
̠̝̝̟̅̆̓̆̌̎̏̒̓Ȣ ˪̗̝̍̏̉̏̎́̌̎̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̠̒̃̈́̎̏ ̒ 
̖̘̐̒̉̏̌̏̄̉̆̒̋̉̍̉ ̠̠̐̏̎̓̉̍̉ - ̂̆̈̔̒̌̏̃̎̏̆ ̠̐̑̉̎̓̉̆ȟ 
̝̓̏̌̆̑́̎̓̎̏̒̓ȟ ̠̒̉̍̐́̓̉ȟ ̉̎̓̆̑̆̒ȟ ̈́̂̏̓́ȟ ̠̄̑̔̐̐̏̃́ 
̘̝̒̐̌̏̆̎̎̏̒̓ȟ ̋́̓́̑̈̉̒ȟ ̐̆̑̆̇̉̃́̎̉̆ ̜̖̉̎̓̆̎̒̉̃̎ ̉ 
̝̜̖̒̉̌̎ ̞̗̍̏̉̊ȟ ̝́̌̓̑̔̉̈̍ȟ ̐̆̑̆̎̏̒ȟ ̗̠̐̑̏̆̋̉ ̉ 
̗̠̉̅̆̎̓̉̉̋́̉̕Ȣ ˎ̌̉̈̋̉̆ ̠̠̐̏̎̓̉ ̒ ̗̐̑̏̆̋̉̆̊ ̃ ̂̔̅̔̆̆̚ ɀ 
̞̓̏ ̃̆̑́ȟ ̎́̅̆̇̅́Ȣ ˛̎̉ ̜̟̃̑́̇́̓ ̝̃̏̈̍̏̇̎̏̒̓ ̠̅̏̒̓̉̇̆̎̉ 
̗̆̌̉Ȣ ˏ̙̎̔̆̎̉̆  ̉ ̐̏̅̅̆̑̇̋́ ̃ ̜̃̈̅̏̑̏̃̌̆̎̉̆ 
̟̐̑̉̒̔̓̒̓̃̔̓ ̃̏ ̖̃̒̆ ̖̃̉̅́ ̖̐̒̉̏̓̆̑́̐̉̉Ȣ 
ˏ̏̈̅̆̊̒̓̃̉̆ ̎́ ̟̋̏̄̎̉̓̉̃̎̔ ̒̆̑̔̕ ̠̒̃̈́̎̏ ̒ ̘̐̏̌̔̆̎̉̆̍ 
̎̏̃̏̊ ̗̉̎̏̑̍́̉̉̕ȟ ̒̏̃̆̓̏̃ ̉ ̗̑̆̋̏̍̆̎̅́̉̊ȟ ̏̒̏̈̎́̃́̎̉̆̍ 
̖̒̃̏̉ ̐̆̑̆̇̉̃́̎̉̊ ̉  ̠̐̏̃̆̅̆̎̉ȟ ̏̒̏̈̎́̃́̎̉̆̍ ̓̆̋̔̆̊̚ 
̝̑̆́̌̎̏̒̓̉ ̉ ̗̒̉̓̔́̉̉Ȣ ˞̟̅́ ̠̠̏̓̎̏̒̓̒ ̘̌̉̎̏̒̓̎̏ 
̠̏̑̉̆̎̓̉̑̏̃́̎̎́ȟ ̗̝̠̑́̉̏̎́̌̎́ȟ ̠̋̏̄̎̉̓̉̃̎́ȟ 
̗̝̑́̉̏̎́̌̎̏-̞̗̝̠̍̏̉̏̎́̌̎́ ̠̓̆̑́̐̉Ȣ ˚́ ̘̟̐̏̃̆̅̆̎̆̒̋̔ 
̒̆̑̔̕ ̜̎́̐̑́̃̌̆̎ ̘̍̆̇̌̉̎̏̒̓̎̏̆ ̘̎́̔̆̎̉̆ ɉ̐̏̅̑́̇́̎̉̆Ɋȟ 
̗̠̅̆̒̆̎̒̉̂̉̌̉̈́̉ȟ ̘̏̂̔̆̎̉̆ ̜̎̏̃̍ ̏̑̍́̍̕ ̠̐̏̃̆̅̆̎̉ȟ 
̜̎̏̃̍ ̒̐̏̒̏̂́̍ ̗̗̒̏̉́̌̉̈́̉̉Ȣ ˏ ̗̐̑̏̆̒̒̆ ̜̑́̂̏̓ 
̖̐̒̉̏̓̆̑́̐̆̃̓ ̅̆̍̏̒̓̑̉̑̔̆̓ ̒̃̏̆ ̔̃́̇̆̎̉̆ ̋ ̗̐́̉̆̎̓̔ ̋́̋ 
̋ ̘̌̉̎̏̒̓̉ȟ ̂̆̈̔̒̌̏̃̎̏ ̆̄̏ ̐̑̉̎̉̍́̆̓ ̂̆̈ ̠̏̒̔̇̅̆̎̉ ̉ 
̋̑̉̓̉̋̉ȟ ̠̠̐̑̏̃̌̆̓ ̒̃̏̆ ̇̆̌́̎̉̆ ̘̝̐̏̍̏ ̗̐́̉̆̎̓̔Ȣ ˏ̒̆ ̞̓̏ 
̠̅̏̒̓̉̄́̆̓̒ ̝̜̃̆̑̂́̌̎̍̉ ̉ ̝̜̎̆̃̆̑̂́̌̎̍̉ ̒̑̆̅̒̓̃́̍̉ 
̗̋̏̍̍̔̎̉̋́̉̉Ȣ ˪̠̍̐́̓̉ȟ ̓̆̐̌̏̆ ̙̏̓̎̏̆̎̉̆ ̋ ̗̐́̉̆̎̓̔ 
̜̠̃̑́̇́̆̓̒ ̃ ̋̏̑̏̓̋̏̊ ̗̅̉̒̓́̎̉̉ ̒ ̗̐́̉̆̎̓̏̍Ȣ 
˚̝̆̃̆̑̂́̌̎̏̆ ̐̏̃̆̅̆̎̉̆ ɉ̍̉̍̉̋́ȟ ̜̇̆̒̓ȟ ̗̉̎̓̏̎́̉̉Ɋ ̘́̒̓̏ 
̖̜̟̠̏̋́̈̃́̓̒ ̃́̇̎̆̆ ̘̆̍ ̒̌̏̃́ ̘̃̑́́ȟ ̓Ȣ̆Ȣ ̃́̇̎̏ ̎̆ ̝̒̓̏̌̋̏ 
̓̏ȟ ̘̓̏ ̄̏̃̏̑̉̓ȟ ̃́̇̎̏ ̋́̋ ̄̏̃̏̑̉̓ ̖̐̒̉̏̓̆̑́̐̆̃̓Ȣ ˏ̜́̇̎ 
̠̐̑̍̏̊ ̋̏̎̓́̋̓ ̠̃̈̄̌̅̏̍ȟ ̜̔̌̂̋̏̊ȟ ̝̏̂̑́̆̎̎̏̒̓̚ ̜̐̏̈ ̋ 
̗̐́̉̆̎̓̔ȟ ̒̃̏̂̏̅̎̏̆ ̐̏̌̏̇̆̎̉̆ ̑̔̋ȟ ̝̠̅̏̂̑̏̇̆̌́̓̆̌̎́ ̉ 
̠̔̃̆̑̆̎̎́ ̗̠̉̎̓̏̎́̉ ̃ ̄̏̌̏̒̆Ȣ  
˒̝̒̓ ̗̐̏̒̌̏̃̉́ȡ Ⱥ˞̌̏̃̏ ̒̆̑̆̂̑̏ȟ ̘̍̏̌́̎̉̆ ̈̏̌̏̓̏ȻȢ  ˏ́̇̎̏ 
̎̆ ̐̑̏̒̓̏ ̏̓̒̔̓̒̓̃̉̆ ̈̃̔̋̏̃ȟ ́ ̋́̋ ̘̍̏̌̉̓ ̘̆̌̏̃̆̋ȟ ̆̄̏ ̐̏̈́ȟ 
̍̉̍̉̋́ȟ ̜̇̆̒̓Ȣ ˗Ȣ˞Ȣ ˞̓́̎̉̒̌́̃̒̋̉̊ ̄̏̃̏̑̉̌ȡ Ⱥˤ̆̍ ̝̙̂̏̌̆ 
́̋̓̆̑ȟ ̓̆̍ ̅̌̉̎̎̆̆ ̐́̔̈́Ȼȟ ̓Ȣ̆Ȣ ̍́̒̓̆̑ ̄̏̃̏̑̉̓ ̒̃̏̉̍ ̓̆̌̏̍ȟ 
̐̏̈̏̊ȟ ̍̉̍̉̋̏̊ ̉ ̇̆̒̓́̍̉Ȣ ˏ̆̌̉̋̉̊ ̞̐̏̓ ̉ ̜̝̍̒̌̉̓̆̌ ˍ̂́̊ 
̐̉̒́̌ȡ Ⱥˍ̅́̍ ̈́̓ ́ ̎̆ ̋̆̑̆̋ȩ  ˞̔̊̍̆̋ȟ ̒̆̈̂̆̋ȟ ̨̋̆̊̍̆̋ȟ 
́ ̜̌̍̆̎ ̏̊̌́̐ ̒ ̊̌̆̍̆̋Ȼ - Ⱥˤ̓̏ ̘̘̆̌̏̃̆̆̒̋̏̊ ̒̔̎̏̒̓̉̚ 
̐̏̓̑̆̂̎̏ȩ ˘̟̝̂̉̓ȟ ̘̝̔̃̒̓̃̏̃́̓ȟ ̎̆ ̘̝̠̏̄̏̑́̓̒ ̉ ̑́̈̔̍̏̍ 
̙̏̂̅̔̍́̃̉ ̘̑̆̉ ̝̄̏̃̏̑̉̓ȻȢ ˗́̋ ̃̉̅̉̍ ̎́ ̐̆̑̃̏̍ ̍̆̒̓̆ 
̘̔̃̒̓̃́ ̉ ̈́̓̆̍ ̑́̈̔̍ ̘̆̌̏̃̆̋́Ȣ ˚̠́̑̏̅̎́ ̝̍̔̅̑̏̒̓ ̄̌́̒̉̓ȡ 
Ⱥ ̏̎́ ́ ̓́̍́ ̜ ̨̅  ̂̆̑̍̆ȟ ́̂́ ̜ ̜̅ ̂̆̑Ȼ - Ⱥː̟̏̒̓ 
̐̑̆̅̌̏̇̉ ̎̆ ̐̉̔̚ȟ ́ ̙̑́̅̔̉̆  ̒̃̏̆ȻȢ  
˕̈ ̋̔̑̒́ ̖̐̒̉̉́̓̑̉̉ ̜̉̈̃̆̒̓̎ ̠̠̐̏̎̓̉ ̘̋̏̌̉̆̒̓̃̆̎̎̏̊  ̉
̘̋́̆̒̓̃̆̎̎̏̊ ̗̏̆̎̋̉ ̞̗̍̏̉̊Ȣ ˙̏̇̎̏ ̜̝̃̅̆̌̉̓ - 
̞̗̝̍̏̉̏̎́̌̎̏̆ ̒̎̉̇̆̎̉̆ȟ ̞̗̝̠̍̏̉̏̎́̌̎́ ̝̂̆̅̎̏̒̓ȟ 
̞̗̝̠̍̏̉̏̎́̌̎́ ̝̓̔̐̏̒̓Ȣ   ˏ ̐̏̒̌̆̅̎̉̆ ̠̠̅̆̒̓̉̌̆̓̉ ̃ 
̖̐̒̉̏̌̏̄̉̉ ̠̝̐̏̃̉̌̏̒ ̠̐̏̎̓̉̆ -  Ⱥ̞̗̝̜̍̏̉̏̎́̌̎̊ 
̉̎̓̆̌̌̆̋̓ȻȢ ˍ̜̃̓̏̑ ̓̆̏̑̉̉ Ⱥ̞̗̝̍̏̉̏̎́̌̎̏̄̏ ̉̎̓̆̌̌̆̋̓́Ȼ 
́̍̆̑̉̋́̎̒̋̉̆ ̗̜̒̐̆̉́̌̉̒̓ ˜Ȣ˞́̌̏̃̆̊ȟ ˑȢ˙́̊̆̑ ̉ ˑȢ˗́̑̔̈̏ 
ɉρωψωȟ ςππτȟ ςππψɊȢ ˪̓̏ ̠̐̏̎̓̉̆ ̔̇̆ ̝̠̉̒̐̏̌̈̔̆̓̒ ̃ 
̞̋̏̎̏̍̉̋̆ȟ ̃ ̂̉̈̎̆̒̆Ȣ ˪̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓- ̞̓̏ 
̑́̒̐̏̈̎́̃́̎̉̆ ̉ ̐̏̎̉̍́̎̉̆ ̜̖̒̏̂̒̃̆̎̎ ̘̔̃̒̓̃ ̉ ̘̔̃̒̓̃ 
̅̑̔̄̏̄̏ ̘̆̌̏̃̆̋́ ̒ ̟̐̏̒̌̆̅̔̉̍̚ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̃ 

̅̏̒̓̉̇̆̎̉̉ ̜̖̐̏̒̓́̃̌̆̎̎ ̗̆̌̆̊ ɉ̝̠̈̅̏̑̏̃ȟ ̖̔̒̐̆̏̃ȟ 
̘̝̠̒́̒̓ɊȢ  
˪̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ ̘̠̒̉̓́̆̓̒ ̘̔̐̑́̃̌̆̎̆̒̋̉̍ 
̑̆̒̔̑̒̏̍ ̝̓̑̆̓̆̄̏ ̜̠̘̠̓̒̆̌̆̓̉Ȣ ˪̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ 
ɀ ̞̓̏ ̎̆ ̠̐̑̏̒̓́ ̒̔̍̍́ ̉̎̓̆̌̌̆̋̓́ ̉ ̞̗̍̏̉̊ȟ ́ ̒̌̏̇̎̏̆ 
̃̈́̉̍̏̅̆̊̒̓̃̉̆ ̖̅̃̔ ̙̖̃́̇̎̆̊̉ ̏̂̌́̒̓̆̊ ̘̘̆̌̏̃̆̆̒̋̏̊ 
̙̅̔̆̃̎̏̊ ̠̝̅̆̓̆̌̎̏̒̓̉Ȣ ˏ̃̆̅̆̎̉̆ ̠̠̐̏̎̓̉ 
Ⱥ˪̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓Ȼ ̃ ̖̟̐̒̉̏̓̆̑́̐̉ ̏̂̏̄́̓̉̓ ̆̆ ̉ 
̐̏̈̃̏̌̉̓ ̂̏̌̆̆ ̞̆̋̓̉̃̎̏̕̕ ̝̑́̂̏̓́̓ ̒ ̗̐́̉̆̎̓́̍̉Ȣ 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̍̏̇̎̏ ̝̏̓̍̆̓̉̓ ̏̑̍̉̑̏̃́̎̉̆̕ ̎̏̃̏̄̏ 
̠̎́̐̑́̃̌̆̎̉ - ̐̏̈̉̓̉̃̎̏̊ ̖̐̒̉̉́̓̑̉̉Ȣ ˞̝̔̓ ̐̏̈̉̓̉̃̎̏̊ 
̖̐̒̉̉́̓̑̉̉ ɀ ̞̓̏ ̐̏̈̉̓̉̃̎̏̆ ̜̙̍̌̆̎̉̆ȟ ̐̏̈̉̓̉̃̎̏̆ 
̙̏̓̎̏̆̎̉̆ ̋ ̇̉̈̎̉ȟ ̋ ̒̆̂̆ ̉ ̅̑̔̄̉̍ ̟̠̌̅̍ȟ ̋ ̗̐́̉̆̎̓́̍Ȣ 
˜̠̏̈̉̓̉̃̎́ ̖̠̐̒̉̉́̓̑̉ ɀ ̞̓̏ ̘̠̄̔̍́̎̉̒̓̉̆̒̋́ ̖̠̐̒̉̉́̓̑̉ȟ 
̖̠̐̒̉̉́̓̑̉ ̒ ̘̘̆̌̏̃̆̆̒̋̉̍ ̗̌̉̏̍Ȣ ˜̏̈̉̓̉̃̎̏̆ ̜̙̍̌̆̎̉̆ 
̈́̌̏̇̆̎̏ ̃ ̐̑̉̑̏̅̆ ̘̆̌̏̃̆̋́Ȣ ˏ̜́̇̎ ̂̌́̄̉̆ ̘̔̃̒̓̃́ȟ  
̂̌́̄̉̆ ̜̍̒̌̉ȟ ̂̌́̄̉̆ ̒̌̏̃́ ̉ ̂̌́̄̉̆ ̐̏̒̓̔̐̋̉Ȣ ˏ́̇̎̏ ̝̔̍̆̓ 
̜̝̃̅̆̌̉̓ ̐̏̈̉̓̉̃̎̏̆ȟ ̝̏̂̑́̓̉̓ ̎́ ̞̓̏ ̃̎̉̍́̎̉̆ ̗̐́̉̆̎̓́ȟ 
̠̝̃̒̆̌̓ ̃ ̎̆̄̏ ̝̔̃̆̑̆̎̎̏̒̓ ̉  ̎́̅̆̇̅̔ ̎́ ̖̔̒̐̆ ̘̠̌̆̆̎̉Ȣ  
ˡ̜̉̌̏̒̏̕ ̟̔̓̃̆̑̇̅́̓ ɀ Ⱥ˚̆ ̃́̇̎̏ȟ ̘̓̏ ̜̃ ̉̍̆̆̓̆ȟ ̃́̇̎̏ȟ 
̘̓̏ ̜̃ ̖̏̓̉̓̆Ȼȟ ̓Ȣ ̆Ȣ  ̙̃́̆ ̙̏̓̎̏̆̎̉̆ȟ ̠̐̆̑̆̇̉̃́̎̉Ȣ ˍ ̞̓̏ 
̙̃́̉ ̞̗̍̏̉̉ȟ ̙̃́̉ ̘̔̃̒̓̃́Ȣ  ˗̖̠́̈́̒̋́ ̠̎́̑̏̅̎́ ̝̍̔̅̑̏̒̓ 
̄̌́̒̉̓ȡ Ⱥ˓̜́̒ ̒ ̈ ̜̇́̑̍ ̜̜̑̒Ȼ - Ⱥˑ ̏̂̑̏̆ ̒̌̏̃̏ ̐̏̌̏̃̉̎́ 
̂̏̄́̓̒̓̃́ȻȢ Ⱥ˓́ ̜̜̒̒̎ ̜̜́̒̑̐ȟ ̜̇́̍́̎  ̜̜̇́̒̑̐Ȼ - 
Ⱥˑ ̏̂̑̏ ̘̝̃̏̈̃̆̌̉̉̃́̓ȟ ̖̐̌̏̏̆ ̎̆ ̜̠̘̝̃̐̉̃́̓ȻȢ ˜̏̈̉̓̉̃̎̏̆ 
̜̙̍̌̆̎̉̆ ̙̉̑̏̋̏ ̝̠̉̒̐̏̌̈̔̆̓̒ ̃ ̂̉̈̎̆̒̆Ȣ ˗̎̉̄̉ ˚Ȣ ˢ̉̌̌́ ̏ 
̓̏̍ȟ ̋́̋ ̝̐̑̆̔̒̐̆̓ ̃ ̇̉̈̎̉ - Ⱥ˔́̋̏̎ ̖̔̒̐̆́Ȼ ̉ Ⱥˑ̔̍́̊ ̉ 
̂̏̄́̓̆̊Ȼ ̉ ̅̑Ȣ ̜̐̆̑̆̃̆̅̆̎ ̎́ ̍̎̏̄̉̆ ̠̜̈̋̉ ̉ 
̝̐̆̑̆̉̈̅́̃́̌̉̒ ̍̎̏̄̏̋̑́̓̎̏ ̝̙̂̏̌̉̍̉ ̓̉̑́̇́̍̉ ̉ ̜̂̌̉ 
̝̃̆̒̍́ ̜̐̏̌̆̈̎ ̍̎̏̄̉̍ ɀ ̏ ̎̉ ̐̏ ̒̔̓̉ ̒̃̏̆̊ ɀ ̞ ̓̏ ̠̉̌̏̒̏̉̕̕ 
̖̔̒̐̆́Ȣ ˑ̆ ˎ̏̎̏ ̘̏̓̍̆́̆̓ȟ ̘̓̏ ̝̙̂̏̌̉̎̒̓̃̏ ̑̆̌̉̄̉̊ 
̉̋̒̉̑̔̆̓̕ ̃̎̉̍́̎̉̆ ̎́ ̎̆̄́̓̉̃̎̏̍ ́̒̐̆̋̓̆ȟ ̠̄̏̃̏̑̓ ̏ ̓̏̍ 
̘̆̄̏ ̝̠̎̆̌̈ ̝̅̆̌́̓Ȣ ˒̝̒̓ ̖̄̑̆̉ȟ ̃̉̎́ ̉ ̠̎́̋́̈́̎̉ȟ ̝̃̐̌̏̓ ̅̏ 
̠̄̏̑̆̎̉ ̎́ ̘̃̆̎̏̍ ̏̄̎̆Ȣ ˜̑̉ ̐̏̈̉̓̉̃̎̏̍ ̜̙̍̌̆̎̉̉ 
̃̎̉̍́̎̉̆ ̠̠̔̅̆̌̆̓̒ ̎̆ ̖̄̑̆́̍ȟ ̜̖̋̏̓̏̑ ̒̌̆̅̔̆̓ ̝̉̈̂̆̄́̓ȟ ́ 
̓̆̍ ̐̏̒̓̔̐̋́̍ȟ ̜̋̏̓̏̑̆ ̒̌̆̅̔̆̓ ̙̝̒̏̃̆̑́̓Ȣ ˚̜̆̄́̓̉̃̎̊ 
́̒̐̆̋̓ ̒̔̆̒̓̃̔̆̓̚ ̉ ̅̆̊̒̓̃̔̆̓ȟ ̎̏ ̐̑̉ ̞̓̏̍ ̉̅̆̓ 
̏̂̏̄́̆̎̉̆̚ ̐̑̉̑̏̅̏̊ ̐̏̈̉̓̉̃̎̏̄̏ ̜̙̠̍̌̆̎̉Ȣ ˜̏̈̉̓̉̃̎̏̆ 
̜̙̍̌̆̎̉̆ ̐̑̉ ̘̏̂̔̆̎̉̉ ̠̗̒́̍̏̑̆̄̔̌̉̉ ́̋̓̉̃̎̏ 
̝̠̉̒̐̏̌̈̔̆̓̒ ̃ ̘̐̑́̋̓̉̆̒̋̏̊ ̖̐̒̉̏̌̏̄̉̉ ̉ ̖̐̒̉̏̓̆̑́̐̉̉Ȣ 
˕̝̠̒̐̏̌̈̔̆̓̒ ̠̐̏̎̓̉̆ Ⱥ̒́̎̏̄̆̎̎̏̆ ̜̙̍̌̆̎̉̆Ȼ  ˛̑̌̏̃ ˫Ȣ 
˕̟̠̈̅́̓̒ ̋̎̉̄̉ ̏ ̐̏̈̉̓̉̃̎̏̍ ̜̙̍̌̆̎̉̉ ̖̐̒̉̏̌̏̄̏̃ ̉ 
̖̐̒̉̏̓̆̑́̐̆̃̓̏̃ ˜́̎̋̑́̓̏̃ ˏȢȟ ˞̠̙̃̉ ˍȢȟ ˞̝̉̎̆̌̎̉̋̏̃ ˏȢȟ 
˗̔̑̐́̓̏̃ ˍȢ ̉ ̅̑Ȣ  
˥̉̑̏̋̏ ̉̈̃̆̒̓̎̏ ̐̏̈̉̓̉̃̎̏̆ ̏̐̑̆̅̆̌̆̎̉̆ ̝̠̈̅̏̑̏̃ȟ ̅́̎̎̏̆ 
ˏ˛˔ȡ Ⱥ˔̝̅̏̑̏̃̆ - ̠̒̏̒̓̏̎̉̆ ̐̏̌̎̏̄̏ ̘̉̈̉̆̒̋̏̄̏̕ȟ ̖̅̔̏̃̎̏̄̏ 
̉ ̗̝̒̏̉́̌̎̏̄̏  ̘̠̂̌́̄̏̐̏̌̔̉ȟ  ́ ̎̆ ̝̓̏̌̋̏ ̏̓̒̔̓̒̓̃̉̆ 
̂̏̌̆̈̎̆̊ ̉ ̘̖̉̈̉̆̒̋̉̕ ̅̆̆̋̓̏̃̕Ȼ ɉˠ̒̓́̃ ˏ˛˔ȟ ρωτφɊȢ 
˞̝̌̆̅̏̃́̓̆̌̎̏ȟ ̝̈̅̏̑̏̃̆ ̒̏̒̓̏̉̓ ̉̈ σ- ̋̏̍̐̏̎̆̎̓̏̃ȡ 
̘̉̈̉̆̒̋̏̄̏̕ȟ ̖̘̐̒̉̉̆̒̋̏̄̏ ̉ ̗̝̒̏̉́̌̎̏̄̏Ȣ ˔̝̅̏̑̏̃̆ 
̠̑́̒̒̍́̓̑̉̃́̆̓̒ ̋́̋ ̝̒̐̏̒̏̂̎̏̒̓ ̋ ̗́̅́̐̓́̉̉ȟ ̝̒̐̏̒̏̂̎̏̒̓ 
̠̝̠̒̏̐̑̏̓̉̃̌̓̒ ̉ ̝̠̐̑̉̒̐̏̒́̂̌̉̃́̓̒ȟ ̝̒̐̏̒̏̂̎̏̒̓ ̋ 
̖̟̒́̍̏̒̏̑́̎̆̎̉ ̉ ̟̒́̍̏̑́̈̃̉̓̉Ȣ ˜̞̏̓̏̍̔ ̠̂̌́̄̏̅́̑ 
̐̏̈̉̓̉̃̎̏̍̔ ̟̏̐̑̆̅̆̌̆̎̉ ̝̠̈̅̏̑̏̃ ̃ ̗̍̆̅̉̉̎̆ȟ ̠̎́̑̅̔ ̒ 
̗̘̎̏̈̏̆̎̓̑̉̆̒̋̉̍ ̖̐̏̅̏̅̏̍ - ̝̂̏̑̂́ ̒ ̠̂̏̌̆̈̎̍̉ȟ 
̠̔̓̃̆̑̇̅́̆̓̒ ̗̘̠̒́̎̏̆̎̓̑̉̆̒̋́ ̐́̑́̅̉̄̍́ȟ ̠̎́̐̑́̃̌̆̎̎́ 
̎́ ̖̒̏̑́̎̆̎̉̆ȟ ̃̏̒̒̓́̎̏̃̌̆̎̉̆ ̉ ̔̋̑̆̐̌̆̎̉̆ ̝̠̈̅̏̑̏̃Ȣ ˕ 
̠̒̆̄̏̅̎ ̉̅̆̓ ̏̑̍̉̑̏̃́̎̉̆̕ ̎̏̃̏̄̏ ̘̎́̔̎̏̄̏ ̉ 
̘̐̑́̋̓̉̆̒̋̏̄̏ ̠̎́̐̑́̃̌̆̎̉ ɀ Ⱥ˙̝̠̆̎̓́̌̎́ ̠̒́̎̏̌̏̄̉Ȼ - 
˚́̔̋́ ̏ ̖̘̐̒̉̉̆̒̋̏̍ ̝̈̅̏̑̏̃̆, ̜̉̈̅́̎ ̘̜̔̆̂̎̆ ̠̐̏̒̏̂̉  
ɉˍ̜̌̓̎̂̆̋̏̃ ˞ȢˍȢȟ ˥̖́̍̆̓̏̃ ˎȢˍȢȟ 2007,  ˥̖́̍̆̓̏̃ ˎȢˍȢȟ 2010, 
2014). 
˜̠̏̈̉̓̉̃̎́ ̖̠̐̒̉̉́̓̑̉ ɀ ̞̓̏ ̠̒̏̃̑̆̍̆̎̎́ ̘̠̂̉̏̌̏̄̉̆̒̋́ ̉ 
̗̝̠̒̏̉́̌̎́ ̖̠̐̒̉̉́̓̑̉ȟ ̠̐̑̏̎̉̈́̎̎́ ̒̏̃̑̆̍̆̎̎̏̊ 
̖̐̒̉̏̓̆̑́̐̉̆̊ ̒  ̉̅̆̆̊ ̐̏̈̉̓̉̃̉̈̍́ȟ ̐̏̈̉̓̉̃̎̏̄̏ 
̜̙̠̍̌̆̎̉Ȣ ˏ ̆̆ ̏̒̎̏̃̆ ̖̠̎́̏̅̉̓̒ ̐̏̈̉̓̉̃̎̏̆ ̜̙̍̌̆̎̉̆ȟ 
̐̏̈̉̓̉̃̎̏̆ ̙̏̓̎̏̆̎̉̆ ̋ ̇̉̈̎̉ȟ ̋ ̒̆̂̆ ̉ ̅̑̔̄̉̍ ̟̠̌̅̍ȟ ̋ 
̗̐́̉̆̎̓́̍Ȣ ˛̎́ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ ̍̎̏̄̉̆ 
̖̘̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̉̆ ̜̍̆̓̏̅ ɀ ̘̠̄̔̍́̎̉̒̓̉̆̒̋́ 
̖̠̐̒̉̏̓̆̑́̐̉ ˗Ȣ˝̏̅̇̆̑̒́ȟ ˍȢ˙́̒̌̏̔ȟ ̟̋̏̄̎̉̓̉̃̎̔ 
̖̟̐̒̉̏̓̆̑́̐̉ȟ ̟̐̏̈̉̓̉̃̎̔ ̖̟̐̒̉̏̓̆̑́̐̉ ̉ ̅̑Ȣ 
ˎ̘̠̉̏̌̏̄̉̆̒̋́ ̠̓̆̑́̐̉ ̉ ̗̝̠̒̏̉́̌̎́ ̝̐̏̍̏̚ ̟̉̍̆̓ 
̐̏̈̉̓̉̃̎̏̆ ̖̘̐̒̉̏̌̏̄̉̆̒̋̏̆ ̒̏̐̑̏̃̏̇̅̆̎̉̆Ȣ ˞̌̏̃̏ ̐̏̈̉̓̉̃ 
̝̠̉̒̐̏̌̈̔̆̓̒ ̋́̋ ̝̐̏̌̏̇̉̓̆̌̎̏̆  Positivum  ɉ̌́̓ȢɊ ˚̔̇̎̏ 



 
 

191 

̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̠̐̏̈̉̓̉̃̎́ ̠̉̌̏̒̏̉̕̕ ̉ ̠̐̏̈̉̓̉̃̎́ 
̖̠̐̒̉̏̓̆̑́̐̉ ɉ˚Ȣ˜̙̠̆̈̆̋̉̎Ɋ ̖̠̉̒̏̅̓ ̏̓ ̌́̓̉̎̒̋̏̄̏ ɀ 
Positum ɀ ̝̅́̎̎̏̒̓ȟ ̝̝̑̆́̌̎̏̒̓Ȣ ˚̏ ̃ ̐̏̈̉̓̉̃̎̏̊ 
̖̐̒̉̏̓̆̑́̐̉̉ ̝̠̉̒̐̏̌̈̔̆̓̒ ̒ ̘̔̆̓̏̍ ̗̐̑̉̎̉̐́ ̜̎́̅̆̇̅ ɀ 
̠̐̏̈̉̓̉̃̎́ ̗̠̉̎̓̆̑̐̑̆̓́̉ ̜̐̑̏̂̌̆̍ ̗̐́̉̆̎̓́Ȣ ˚́̐̑̉̍̆̑ȟ 
̠̎̆̑̃̎́ ̠́̎̏̑̆̋̒̉ ̠̑́̒̒̍́̓̑̉̃́̆̓̒ ̋́̋ ̠̐̑̏̃̌̆̎̉̆ 
̒̐̏̒̏̂̎̏̒̓̉ ̝̓̆̑̐̆̓ ̘̠̏̄̑́̎̉̆̎̉ ̉ ̝̒̏̐̆̑̆̇̉̃́̓ 
̟̄̏̌̏̅́̉̍̚ ̟̠̌̅̍ ̃ ̍̉̑̆Ȣ ˏ ̒̍̆̑̓̉ ̘̆̌̏̃̆̋́ 
̠̔̒̍́̓̑̉̃́̆̓̒ ̝̃̏̈̍̏̇̎̏̒̓ ̝̠̉̈̂́̃̉̓̒ ̏̓ ̂̏̌̆̊ ̉ 
̒̓̑́̅́̎̉̊ȟ ̍̏̇̎̏ ̝̏̓̍̆̓̉̓ȟ ̋́̋ ̍̎̏̄̏ ̟̌̅̆̊ ̙̐̑̉̌̉ 
̝̐̑̏̃̏̅̉̓ ̙̔̒̏̐̆̄̏  ̃ ̐̏̒̌̆̅̎̉̊ ̝̐̔̓ȟ ̓Ȣ̆Ȣ ̃ ̂̆̈̔̒̌̏̃̎̏ 
̎̆̄́̓̉̃̎̏̍ ̝̔̃̉̅̆̓ ̐̏̈̉̓̉̃̎̏̆Ȣ  
ˏ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̠̐̑̆̅̒̓́̃̌̆̎̉̍̉ ̘̄̔̍́̎̉̒̓̉̆̒̋̏̊ ̓̆̏̑̉̉ 
̘̌̉̎̏̒̓̉ ɉ˗Ȣ ˝̏̅̇̆̑̒ȟ ˍȢ ˙́̒̌̏̔Ɋ ̜̄̌́̃̎̍ ̘̉̒̓̏̎̉̋̏̍ 
̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉ ̘̟̠̒̉̓́̓̒ ̜̃̑̏̇̅̆̎̎̆ ̗̓̆̎̅̆̎̉̉ ̋ 
̗̒́̍̏́̋̓̔́̌̉̈́̉̉Ȣ ˝́̈̃̉̓̉̆ ̘̌̉̎̏̒̓̉ ɀ ̞̓̏ ̜̑́̈̃̆̑̓̃́̎̉̆ 
̜̖̃̑̏̇̅̆̎̎ ̗̓̆̎̅̆̎̉̊Ȣ ˜̏ ̟̍̎̆̎̉ ˗Ȣ ˝̏̅̇̆̑̒́ȡ ˣ̝̆̌ 
̇̉̈̎̉ ɀ ̝̑̆́̌̉̈̏̃́̓ ̝̃̆̒ ̒̃̏̊ ̜̃̑̏̇̅̆̎̎̊ ̗̐̏̓̆̎̉́̌ȟ 
̜̝̂̓ Ⱥ̝̟̐̏̌̎̏̒̓ ̗̝̔̎̋̉̏̎́̌̎̏̊̕ ̘̝̟̌̉̎̏̒̓Ȼȟ ̓Ȣ ̆Ȣ 
̘̆̌̏̃̆̋̏̍ȟ ̜̋̏̓̏̑̊ ̝̉̒̐̏̌̈̔̆̓ ̃̒̆ ̒̃̏̉ ̒̐̏̒̏̂̎̏̒̓̉ȟ 

̑̆́̌̉̈̔̆̓ ̒̃̏̊ ̗̐̏̓̆̎̉́̌ ̉ ̠̅̃̉̇̆̓̒ ̋ ̐̏̌̎̏̍̔ ̟̐̏̈̎́̎̉ 
̠̒̆̂ȟ ̖̒̃̏̉ ̐̆̑̆̇̉̃́̎̉̊ȟ ̒̌̆̅̔̆̓ ̒̃̏̆̊ ̉̒̓̉̎̎̏̊ ̐̑̉̑̏̅̆Ȣ  
ˍȢ ˙́̒̌̏̔ ̜̠̃̅̆̌̆̓ ̐̏̓̑̆̂̎̏̒̓̉ȟ  ̌̆̇́̉̆̚ ̃ ̏̒̎̏̃̆ 
̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉ ̉ ̘̏̓̍̆́̆̓ υ ̔̑̏̃̎̆̊ ̗̍̏̓̉̃́̉̉ȡ  
1. ̘̉̈̉̏̌̏̄̉̆̒̋̉̊̕ ̝̔̑̏̃̆̎ ɉ̐̏̓̑̆̂̎̏̒̓̉ ̃ ̆̅̆ȟ ̒̎̆ɊȠ 
2. ̐̏̓̑̆̂̎̏̒̓̉ ̃ ̂̆̈̏̐́̒̎̏̒̓̉ ɉ̝̇̉̌̆ȟ ̑́̂̏̓́ɊȠ 
3. ̐̏̓̑̆̂̎̏̒̓̉ ̃ ̐̑̉̎́̅̌̆̇̎̏̒̓̉ ɉ̝̉̍̆̓ ̅̑̔̈̆̊ȟ ̝̒̏̈̅́̓  
̝̟̒̆̍ɊȠ 
4. ̝̔̑̏̃̆̎ ̗̒́̍̏̏̆̎̋̉ ɉ̝̐̏̓̑̆̂̎̏̒̓ ̃ ̒́̍̏̔̃́̇̆̎̉̉ȟ 
̗̋̏̍̐̆̓̆̎̉̉ȟ ̅̏̒̓̏̉̎̒̓̃̆ɊȠ 
5. ̝̐̏̓̑̆̂̎̏̒̓ ̃ ̗̒́̍̏́̋̓̔́̌̉̈́̉̉ ɉ̘̓̃̏̑̆̒̓̃̏ȟ 
̒̓̑̆̍̌̆̎̉̆ ̋ ̋̑́̒̏̓̆ȟ ̋ ̙̒̏̃̆̑̆̎̒̓̃̔ȟ ̟̑́̈̃̉̓̉ ̖̒̃̏̉ 
̒̐̏̒̏̂̎̏̒̓̆̊ ̉  ̓Ȣ ̅ȢɊȢ 
˞ ̗̝̟̆̌ ̘̠̏̂̌̆̄̆̎̉ ̉ ̜̙̠̐̏̃̆̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̜̑́̂̏̓ ̒ 
̒́̍̏̒̏̈̎́̎̉̆̍ ̗̐́̉̆̎̓̏̃ ̃ ̖̑́̍̋́ ̋̏̄̎̉̓̉̃̎̏̊ȟ ̘̌̉̎̏̒̓̎̏ 
̟̑́̈̃̉̃́̆̊̚ ̖̐̒̉̏̓̆̑́̐̉̉ ̎́̍̉ ̐̑̆̅̌̏̇̆̎́ 
̖̘̠̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋́ ̝̍̏̅̆̌ ˛˗˞ ɀ Ⱥ˛̝̐̓̉̍́̌̎̏̆ 
̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆Ȼ ɉˎȢˍȢ ˥̖́̍̆̓̏̃ȟ ςππυ, 2008, 2012). 
 
˞̓̑̔̋̓̔̑̎̏-̘̠̌̏̄̉̆̒̋́ ̖̒̆̍́ ˛˗˞ ̉̈̏̂̑́̇̆̎́ ̎́ ̑̉̒̔̎̋̆ 1. 

 

 
˝̉̒̔̎̏̋  ρ -  ˞ ̓̑̔̋̓̔̑̎̏-̘̠̌̏̄̉̆̒̋́ ̖̒̆̍́  ̝̏̐̓̉̍́̌̎̏̄̏ ̋̏̍̏̑̓̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ɉ˛˗˞Ɋ 

  
˛̝̐̓̉̍́̌̎̏̆ ̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ɀ ̝̒̏̃̏̋̔̐̎̏̒̓ 
̜̖̂́̈̏̃ ̐̏̓̑̆̂̎̏̒̓̆̊ ̘̌̉̎̏̒̓̉ȟ ̖̜̖̎̆̏̂̏̅̉̍  ̠̅̌ 
̠̅̏̒̓̉̇̆̎̉ ̠̠̒̏̒̓̏̎̉ ̐̏̌̎̏̄̏ ̘̠̂̌́̄̏̐̏̌̔̉Ȣ ˛̝̐̓̉̍́̌̎̏̆ 
̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ɉ˛˗˞Ɋ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ ̟̒̌̆̅̔̉̆̚ υ 
́̋̓̏̑̏̃̕Ȣ 
1.  ˜̑ ̆̏̂̌́̅́̎̉̆ ̝̜̖̐̏̌̏̇̉̓̆̌̎ ̞̗̍̏̉̊ ɀ ̝̜̐̏̌̏̇̉̓̆̌̎̊ 
̞̗̝̜̍̏̉̏̎́̌̎̊ ̏̎̕ ɉ˜˪ˡɊȢ  
2. ˛̔̆̎̉̆̚̚ ̒̏̂̒̓̃̆̎̎̏̊ ̘̈̎́̉̍̏̒̓̉ ɉ˛˞˔Ɋȟ ̜̐̏̈̉̓̉̃̎̊ 
̝̔̑̏̃̆̎ ̗̒́̍̏̏̆̎̋̉Ȣ  
3. ː̘̜́̑̍̏̎̉̎̆ ̘̜̍̆̇̌̉̎̏̒̓̎̆ ̙̠̃̈́̉̍̏̏̓̎̏̆̎̉ ɉː˙˛Ɋ ̃ 
̗̝̜̖̍̉̋̑̏̒̏̉́̌̎ ̖̄̑̔̐̐́ ɉ̃ ̝̒̆̍̆ȟ ̅̆̓̒̋̏̍ȟ ̘̔̆̂̎̏̍ ̉ 
̓̑̔̅̏̃̏̍ ̖̋̏̌̌̆̋̓̉̃́ɊȢ 
4. ˑ̘̜̏̒̓́̓̏̎̊ ̝̔̑̏̃̆̎ ̝̉̎̓̆̄̑́̌̎̏̄̏ ̝̠̈̅̏̑̏̃ ɉ˕˔Ɋ ɀ 
̟̘̟̃̋̌́̉̊̚ ̃ ̠̒̆̂ ̘̉̈̉̆̒̋̏̆̕ȟ ̖̘̐̒̉̉̆̒̋̏̆ ̉ ̗̝̒̏̉́̌̎̏̆ 
̘̂̌́̄̏̐̏̌̔̉̆Ȣ  
5. l ̜̉̎́̎̒̏̃̊ ̅̏̒̓́̓̏̋ ɉˡˑɊȢ 
˛̝̐̓̉̍́̌̎̏̆ ̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ̍̏̇̆̓ ̜̝̂̓ ̄̌́̃̎̏̊ 
̒̓̑́̓̆̄̉̆̊  ̐̑̏̉̌́̋̓̉̋̉̕ ̖̘̖̐̒̉̉̆̒̋̉ȟ ̖̘̖̐̒̉̏̒̏̍́̓̉̆̒̋̉ 
̉ ̘̖̎̆̃̑̏̓̉̆̒̋̉ ̑́̒̒̓̑̏̊̒̓̃Ȣ ˍ̋̓̉̃̎̏ ̟̘̠̃̋̌́ ̒̃̏̆ 
̃̏̏̂̑́̇̆̎̉̆ȟ ̝̒̏̈̅́̃́̓ ̒̃̏̊ ̜̎̏̃̊ ̏̂̑́̈ȟ ̃ ̘̎́́̌̆ - ̃ ̒̃̏̆̍ 
̒̏̈̎́̎̉̉ ̉ ̐̑̉ ̞̓̏̍ ̟̘̝̃̋̌́̓ ́̋̓̉̃̎̏̆ ̃̏̈̅̆̊̒̓̃̉ ̆ ̎́ 
̒̃̏̆ ̓̆̌̏Ȣ ˞̝̏̈̎́̓̆̌̎̏ ̉ ̉̒̋̔̒̒̓̃̆̎̎̏ ̜̖̝̃̏̅̉̓ ̉̈ 
̘̐́̓̏̌̏̄̉̆̒̋̏̄̏ ̒̓̆̑̆̏̓̉̐́ȟ ̠̒̏̈̅́̃́ ̜̎̏̃̊ ̜̇̉̈̎̆̎̎̊ 
̗̒̆̎́̑̉̊Ȣ ˞̃̏̊ ̜̎̏̃̊ ̉̍̉̅̇ ̈̅̏̑̏̃̏̊ȟ ̝̒̉̌̎̏̊ ̘̌̉̎̏̒̓̉ȟ 
̠̃̎̆̅̑̓ ̝ ̃ ̒̃̏̆ ̒̏̈̎́̎̉̆ ̒ ̏̑̍̔̌̏̕:̊ Ⱥˢ̘̙̝̏̆ ̜̝̂̓ 
̜̈̅̏̑̏̃̍ȩ ɀ ˎ̝̔̅ ̜̈̅̏̑̏̃̍ȦȻȢ Ⱥˢ̘̙̝̏̆ ̜̝̂̓ ̝̜̒̉̌̎ ̍ȩ ɀ 
ˎ̝̔̅ ̝̜̒̉̌̎ ̍ȦȻȟ Ⱥˢ̘̙̝̏̆ ̜̝̂̓ ̜̓̑̆̈̃̍ ȩȻ ɀ  Ⱥˎ̝̔̅ 
̜̓̑̆̈̃̍ȦȻ ˕ ̓́̋̉̍ ̏̂̑́̈̏̍ ̖̝̃̏̅̉̓ ̃ ̟̎̏̃̔ ̝̑̏̌ȟ ̃ ̏̂̑́̈ 
̈̅̏̑̏̃̏̊ȟ ̓̑̆̈̃̏̊ ̉ ̝̒̏̈̉̅́̓̆̌̎̏̊ ̘̌̉̎̏̒̓̉Ȣ  
˛̝̐̓̉̍́̌̎̏̆ ̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆ ɉ˛˗˞Ɋ ̍̏̇̆̓ ̜̝̂̓ 
̄̌́̃̎̏̊ ̒̓̑́̓̆̄̉̆̊  ̐̑̏̉̌́̋̓̉̋̉̕ ̉ ̠̔̋̑̆̐̌̆̎̉ ̝̠̈̅̏̑̏̃ ̔ 
̗̐́̉̆̎̓̏̃Ȣ  ˕̍̆̎̎̏ ̝̅̏̂̑̏̅̆̓̆̌ ɀ ̒̓̑̆̍̌̆̎̉̆ ̝̅̆̌́̓ ̅̏̂̑̏ 
̟̠̌̅̍ ̠̠̠̃̌̆̓̒ ̜̒̓̆̑̇̎̆̃̍ ̒̃̏̊̒̓̃̏̍ ̘̌̉̎̏̒̓̉ȟ 
̏̑̍̉̑̔̆̓̕ ̝̜̐̏̌̏̇̉̓̆̌̎̊ ̏̎̕ ̠̎́̒̓̑̏̆̎̉Ȣ ˠ̃́̇̆̎̉̆ ̋ 
̒́̍̏̍̔ ̒̆̂̆ȟ ̖̙̏̑̏̉̆ȟ ̜̓̆̐̌̆ ̙̠̏̓̎̏̆̎̉ ̒ ̂̌̉̈̋̉̍̉ 
̟̝̌̅̍̉ȟ ̠̠̟̠̃̌̓̒ ̂́̈̏̊ ̠̅̌ ̋̑̆̐̋̏̄̏ ̝̠̈̅̏̑̏̃ȟ ̖̙̏̑̏̆̄̏ 
̠̎́̒̓̑̏̆̎̉ ̉ ̝̍́̓̆̑̉́̌̎̏̄̏ ̅̏̒̓́̓̋́Ȣ 
˞̝̟̔̎̏̒̓̚ ̗̜̖̆̌̆̃ ̐̑̏̄̑́̍̍ ̐̏ ̜̙̟̐̏̃̆̎̉ 
̝̉̎̅̉̃̉̅̔́̌̎̏̄̏ ̉ ̗̝̒̏̉́̌̎̏̄̏ ̖̘̐̒̉̏̌̏̄̉̆̒̋̏̄̏ ̝̠̈̅̏̑̏̃ 
̍̏̇̆̓ ̠̠̝̠̃̌̓̒ ̅̏̒̓̉̇̆̎̉̆ ˛˗˞ ɉ̝̏̐̓̉̍́̌̎̏̄̏ 

̋̏̍̏̑̓̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉Ɋȟ ̟̘̟̃̋̌́̆̄̏̚ ̃ ̠̒̆̂ 
̘̂̉̏̌̏̄̉̆̒̋̉̊ ̉ ̗̝̒̏̉́̌̎̏ɀ̐ ̖̘̒̉̏̌̏̄̉̆̒̋̉̊ ̜̑̆̄̉̒̓̑ 
̘̌̉̎̏̒̓̉ȟ ̅̑̔̄̉̍̉ ̒̌̏̃́̍̉ ɀ ̖̘̐̒̉̏̒̏̍́̓̉̆̒̋̏̆ 
̘̂̌́̄̏̐̏̌̔̉̆ ̉̌̉ ̐ ̖̘̒̉̏̒̏̍́̓̉̆̒̋̏̆ ̋̏̍̏̑̓̎̏̆̕ 
̠̒̏̒̓̏̎̉̆Ȣ 
˙̝̏̅̆̌ ̐̑̏̉̌́̋̓̉̋̉̕ ̈́̂̏̌̆̃́̎̉̊ ̉ ̗̑̆́̂̉̌̉̓́̉̉  ̃ 
̗̆̌̏̍ ̅̏̌̇̎́ ̟̘̝̃̋̌́̓ ̃ ̠̒̆̂ ̒̉̒̓̆̍̔ ̠̍̆̑̏̐̑̉̓̉̊ ̐̏ 
̘̟̏̂̆̒̐̆̆̎̉ ˛˗˞ ̋́̇̅̏̊ ̘̌̉̎̏̒̓̉ ̃ ̝̏̓̅̆̌̎̏̒̓̉ ̘̆̑̆̈ 
̒̉̒̓̆̍̔ ̠̏̂̑́̈̏̃́̎̉ȟ ̠̃̏̒̐̉̓́̎̉ȟ ̗̝̒̏̉́̌̎̏̄̏ ̘̠̏̂̆̒̐̆̆̎̉ 
̉ ̍̆̎̆̅̇̍̆̎̓́Ȣ  
˜̏ ̙̎́̆̍̔ ̟̐̑̆̅̒̓́̃̌̆̎̉ ̝̜̒̔̂̆̋̓̉̃̎̍ ̜̒̍̒̌̏̍ 
̘̘̆̌̏̃̆̆̒̋̏̊ ̇̉̈̎̉ ̠̠̠̃̌̆̓̒ ̅̏̒̓̉̇̆̎̉̆ Ⱥ̝̏̐̓̉̍́̌̎̏̄̏ 
̋̏̍̏̑̓̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉Ȼȟ ̋̏̓̏̑̏̆ ̟̘̃̋̌́̆̓ ̃ ̠̒̆̂ 
̟̒̌̆̅̔̉̆̚ ̜̃̆̋̓̏̑ ̠̑́̈̃̉̓̉Ȣ 
ˏ̆̋̓̏̑ ɀ ρ ̖́̑́̋̓̆̑̉̈̔̆̓ ̞̗̝̍̏̉̏̎́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ 
̘̌̉̎̏̒̓̉ȟ ̃̆̋̓̏̑ ɀ ς ̝̔̑̏̃̆̎ ̆̄̏ ̗̒́̍̏̏̆̎̋̉ȟ σ ɀ
̘̜̍̆̇̌̉̎̏̒̓̎̆ ̙̠̏̓̎̏̆̎̉ȟ τ ɀ ̏ ̂̆̆̚ ̠̒̏̒̓̏̎̉̆ ̝̠̈̅̏̑̏̃ȟ υ 
ɀ̍ ̝́̓̆̑̉́̌̎̏̆ ̐̏̌̏̇̆̎̉̆ ɉ̜̉̎́̎̒̏̃̊̕ ̅̏̒̓́̓̏̋Ɋ.  
˝́̈̃̉̓̉̆ ̘̌̉̎̏̒̓̉ ̠̐̑̆̅̒̓́̃̌̆̓ ̒̏̂̏̊  ̒̓̑̆̍̌̆̎̉̆ ̋ 
̘̙̟̔̌̔̆̎̉ ̒̃̏̆̄̏ ̠̠̒̏̒̓̏̎̉ȟ ̋́̋  ̃̎̔̓̑̆̎̎̆̄̏ȟ ̓́̋ ̉ 
̙̃̎̆̎̆̄̏ ̘̠̂̌́̄̏̐̏̌̔̉ȟ ̋̏̍̏̑̓̎̏̒̓̉̕ ̃ ̜̖̓̆̌̆̒̎  
̠̖̏̔̆̎̉̚̚ ̉ ̘̜̖̍̆̇̌̉̎̏̒̓̎ ̖̋̏̎̓́̋̓́ȟ ̗̒́̍̏́̋̓̔́̌̉̈́̉̉ 
̐̏ ̜̔̋́̈́̎̎̍ ̠̎́̐̑́̃̌̆̎̉̍Ȣ ˜̠̑̆̅̌́̄́̆̍́ ̗̍́̓̑̉́ ɀ 
̠̝̐̓̉̔̄̏̌̎̉̋ȟ ̖̜̟̏̃́̓̃́̉̊̚ ̜̏̒̎̏̃̎̆ ̠̎́̐̑́̃̌̆̎̉ 
̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉. ˏ ̎̆̊  ̜̐̑̆̅̒̓́̃̌̆̎ ̠̝̐̓ ́̋̓̏̑̏̃̕ȟ 
̠̜̖̒̃̈́̎̎ ̒ ̑́̈̃̉̓̉̆̍ ̘̌̉̎̏̒̓̉Ȣ ˗̜́̇̅̊ ̉̈ ́̋̓̏̑̏̃̕ 
̉̍̆̆̓ ̒̃̏̆ ̘̈̎́̆̎̉̆ ̉ ̙̋́̌̔ ̗̏̆̎̏̋ ̐̏ ̌̉̎̉̉ ̃̆̋̓̏̑́Ȣ 
˗̜́̇̅̊ ̃̆̋̓̏̑ ̉̍̆̆̓ ̙̋́̌̔ ̅̆̌̆̎̉̊ ̏̓ π ̅̏ υ ̉ ̜̙̃̆Ȣ 
ˑ̠̌ ̠̏̐̑̆̅̆̌̆̎̉ ̠̔̑̏̃̎ ̋̏̍̏̑̓̎̏̒̓̉̕ ̠̠̒̏̒̓̏̎̉ ̘̌̉̎̏̒̓̉ 
̜̍ ̝̉̒̐̏̌̈̏̃́̌̉ ̜̑́̈̑́̂̏̓́̎̎̊ ̎́̍̉ ̖̘̐̒̉̏̌̏̄̉̆̒̋̉̊ 
̓̆̒̓ ɀ ̏ ̐̑̏̒̎̉̋ Ⱥ˛̝̐̓̉̍́̌̎̏̊ ̋̏̍̏̑̓̎̏̒̓̉̕ ̠̠̒̏̒̓̏̎̉Ȼ ɉ˛ 
˗ ˞ɊȢ ˛̐̑̏̒̎̉̋ ̒̏̒̓̏̉̓  ̉̈ υ ̃̏̐̑̏̒̏̃ȟ ̟̘̟̖̃̋̌́̉̚ ̐̏ υ 
̃́̑̉́̎̓̏̃ ̏̓̃̆̓̏̃ȟ ̐̏ ̜̋̏̓̏̑̍ ̗̐́̉̆̎̓́ȟ ̋̌̉̆̎̓́  ̠̐̑̏̒̓ 
̗̝̏̆̎̉̓ ̒̃̏̆ ̠̒̏̒̓̏̎̉̆Ȣ  
ρȢ˛̗̆̎̋́ ̞̗̝̍̏̉̏̎́̌̎̏̄̏ ̠̠̒̏̒̓̏̎̉ 
ςȢ˞̗́̍̏̏̆̎̋́ ̘̈̎́̉̍̏̒̓̉ ̘̌̉̎̏̒̓̉Ȣ 
σȢ˛̗̆̎̋́ ̘̜̖̍̆̇̌̉̎̏̒̓̎ ̙̏̓̎̏̆̎̉̊Ȣ 
τȢ˕̝̠̎̓̆̄̑́̌̎́ ̗̏̆̎̋́ ̝̠̈̅̏̑̏̃Ȣ  
υȢ˛̗̆̎̋́ ̝̍́̓̆̑̉́̌̎̏̄̏ȟ ̉̎́̎̒̏̃̏̄̏̕  ̠̠̒̏̒̓̏̎̉Ȣ 
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˗̜́̇̅̊ ̃̏̐̑̏̒ ̉̍̆̆̓ ̏̓̃̆̓ ̒ ̟̒̏̏̓̃̆̓̒̓̃̔̆̊̚ ̘̓̏̋̏̊ 
̠̏̓̑́̇̆̎̉ ̎́ ̙̋́̌̆ ̗̒́̍̏̏̆̎̋̉Ȣ ˜̗́̉̆̎̓ ̒́̍ ̐̏ 
̠̝̐̓̉̂́̌̌̎̏̊ ̒̉̒̓̆̍̆ ̗̏̆̎̋̉ ̝̒̔̂̆̋̓̉̃̎̏ ̠̏̐̑̆̅̆̌̆̓ 
̝̒̓̆̐̆̎ ̜̃̑́̇̆̎̎̏̒̓̉ ̋́̇̅̏̄̏ ̠̐̏̋́̈́̓̆̌ ̠̠̒̏̒̓̏̎̉ 
̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉Ȣ ˜̘̠̏̌̔̆̎̎́ ̒̔̍̍́ ̏̓̃̆̓̏̃ ̎́ υ 
̃̏̐̑̏̒̏̃ ̠̅̆̌̉̓̒ ̎́ υ ̉ ̘̠̐̏̌̔́̆̓̒ ̒̑̆̅̎̉̊ ̂́̌̌ ̠̑́̈̃̉̓̉ 
̘̌̉̎̏̒̓̉Ȣ 
˜̜́̑́̍̆̓̑ ̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉ ̍̏̄̔̓ ̗̝̠̏̆̎̉̃́̓̒ ̏̓ ρ 
ɉ̗̜̆̅̉̎̉Ɋ ɀ ̝̠̍̉̎̉̍́̌̎́ ̗̏̆̎̋́ȟ ̅̏ υ ̂́̌̌̏̃ ɀ 
̝̠̍́̋̒̉̍́̌̎́  ̗̏̆̎̋́ȟ ς - ̝̜̎̆̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̊  ̝̔̑̏̃̆̎ 
̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉ȟ σ ɀ ̝̜̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̊ ̝̔̑̏̃̆̎ȟ τ ɀ 
̖̙̏̑̏̉̊ ̝̔̑̏̃̆̎ȟ υ ɀ ̘̜̏̓̌̉̎̊ ̝̔̑̏̃̆̎ ̠̑́̈̃̉̓̉  ̘̌̉̎̏̒̓̉ 
̉̌̉ Ⱥ̝̜̏̐̓̉̍́̌̎̊ ̝̔̑̏̃̆̎  ̠̑́̈̃̉̓̉ȻȢ ˑ̏̒̓̉̇̆̎̉̆ ̗̏̆̎̋̉ 
ȺυȻ ̐̏ ̃̒̆̍ ̠̎́̐̑́̃̌̆̎̉̍  ̠̑́̈̃̉̓̉ ̘̌̉̎̏̒̓̉ ̉ ̝̆̒̓ 
Ⱥ̝̏̐̓̉̍́̌̎̏̆  ̋̏̍̏̑̓̎̏̆̕ ̠̒̏̒̓̏̎̉̆Ȼ ̉̌̉ ̠̒̏̒̓̏̎̉̆ 
̘̝̠̒́̒̓ȟ ̖̔̒̐̆́ȟ ̜̐̏̂̆̅ ̉ ̄́̑̍̏̎̉̉Ȣ 
˜̠̑̆̅̌̏̇̆̎̎́ ̎́̍̉ ̖̘̠̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋́ ̝̍̏̅̆̌ ˛˗˞́ȟ 
̘̠̐̆̑̒̏̎̏̌̏̄̉̆̒̋́ ̗̍́̓̑̉́ ̍̏̇̆̓ ̝̝̠̉̒̐̏̌̈̏̃́̓̒ ̉ 
̝̠̉̒̐̏̌̈̔̆̓̒ ̐̑̉ ̖̐̒̉̏̓̆̑́̐̉̉ ̖̘̖̐̒̉̉̆̒̋̉ ̉ 
̖̘̖̐̒̉̏̒̏̍́̓̉̆̒̋̉  ̑́̒̒̓̑̏̊̒̓̃ȟ ̃ ̘̎́̑̋̏̌̏̄̉̆̒̋̏̊ ̉ 
̖̘̄̆̑̏̎̓̏̐̒̉̉́̓̑̉̆̒̋̏̊ ̐̑́̋̓̉̋̆.  
ˏ ̗̆̌̏̍ ̗̜̐̑̉̎̉̐ ̐̏̈̉̓̉̃̎̏̊ ̖̐̒̉̉́̓̑̉̉ȟ ̐̏̈̉̓̉̃̎̏̄̏ 
̜̙̠̍̌̆̎̉ ̍̏̄̔̓ ̙̉̑̏̋̏ ̝̝̠̉̒̐̏̌̈̏̃́̓̒ ̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ȟ 
̖̘̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̉ ̏̂̆̊̚ ̘̃̑́̆̂̎̏̊ ̐̑́̋̓̉̋̆Ȣ ˛̎̉  
̍̏̄̔̓ ̝̑̆́̌̎̏ ̝̐̏̍̏̄́̓ ̘̃̑́́̍ ̉ ̗̐́̉̆̎̓́̍ ̐̏ ̎̏̃̏̍̔ 

̠̝̃̈̄̌̎̔̓ ̉ ̝̔̃̉̅̆̓ ̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̎́̑̅̔ ̒ 
̟̒̔̆̒̓̃̔̉̍̉̚̚ ̜̎̆̄́̓̉̃̎̍̉ ̠̝̏̂̒̓̏̓̆̌̒̓̃́̍̉ȟ ̠̟̃̒̆̌̓ 
̎́̅̆̇̅̔ ̉ ̃̆̑̔ ̃ ̖̔̒̐̆ ̘̠̌̆̆̎̉Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̠̐̏̈̉̓̉̃̎́ ̖̠̐̒̉̉́̓̑̉ȟ ̠̋̏̄̎̉̓̉̃̎́ 
̖̠̐̒̉̏̓̆̑́̐̉ȟ ̘̌̉̎̏̒̓̎̏ ̟̠̑́̈̃̉̃́́̚ 
̐̒ ̖̘̠̉̏̓̆̑́̐̆̃̓̉̆̒̋́ ̝̍̏̅̆̌ Ⱥ˛˗˞Ȼ ̟̅́̓ ̝̃̏̈̍̏̇̎̏̒̓ 
̂̏̌̆̆ ̓̏̎̋̏̄̏ ̉ ̄̌̔̂̏̋̏̄̏ ̘̠̉̈̔̆̎̉ ̖̘̐̒̉̉̆̒̋̏̄̏ 
̠̠̒̏̒̓̏̎̉ ̝̂̏̌̎̏̄̏Ȣ ˛̎̉ ̠̟̐̏̈̃̏̌̓ ̗̐́̉̆̎̓́̍ ̘̙̌̔̆ 
̝̐̑̆̅̒̓́̃̉̓ ̉ ̠̝̐̏̎̓ȟ ̠̝̔̒̎̉̓ ̒̆̂̆ ̒̃̏̆ ̠̒̏̒̓̏̎̉̆ȟ 
̐̏̈̉̓̉̃̎̏ ̗̝̏̆̎̉̓ ̉ ̝̏̒̏̈̎́̓ ̗̜̐̑̏̆̒̒ ̉̈̍̆̎̆̎̉̊ ̖̒̃̏̉ 
̔̂̆̇̅̆̎̉̊ ̐̑̉ ̖̘̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̑́̂̏̓̆Ȣ ˜̠̏̈̉̓̉̃̎́ 
̖̠̐̒̉̉́̓̑̉ȟ ̠̋̏̄̎̉̓̉̃̎́ ̖̠̐̒̉̏̓̆̑́̐̉ȟ ̘̌̉̎̏̒̓̎̏ 
̟̠̑́̈̃̉̃́́̚ ̖̘̠̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋́ ̝̍̏̅̆̌ ˛˗˞ 
̟̒̐̏̒̏̂̒̓̃̔̓ ̂̏̌̆̆ ̄̌̔̂̏̋̏̍̔ ̟̏̒̏̈̎́̎̉ ̗̐́̉̆̎̓́̍̉ 
̒̃̏̆̄̏ ̠̠̒̏̒̓̏̎̉ȟ ̐̏̈̉̓̉̃̎̏̍̔ ̟̒́̍̏̐̏̎̉̍́̎̉ ̉ ̂̏̌̆̆ 
́̋̓̉̃̎̏̍̔  ̘̟̔́̒̓̉ ̖̉ ̃ ̘̌̆̆̂̎̏-̗̑̆́̂̉̌̉̓́̉̏̎̎̏̍ 
̗̐̑̏̆̒̒̆Ȣ ˜̠̑̆̅̌̏̇̆̎̎́ ̝̍̏̅̆̌ ̍̏̇̆̓ ̜̝̂̓ ̐̏̌̏̇̆̎́ ̃ 
̏̒̎̏̃̔ ̗̏̑̄́̎̉̈́̉̉ ̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ ̐̏̍̏̉̚ȟ ̜̖̎̏̃ 
̖̘̖̐̒̉̏̓̆̑́̐̆̃̓̉̆̒̋̉ ̖̐̏̅̏̅̏̃ ̉ ̝̒̐̏̒̏̂̒̓̃̏̃́̓ 
̗̉̎̓̆̄̑́̉̉ ̖̐̒̉̉́̓̑̉̉ ̒ ̘̐̆̑̃̉̎̏̊ ̍̆̅̉̋̏-̒́̎̉̓́̑̎̏̊ 
̝̟̐̏̍̏̚ȟ ̜̙̟̐̏̃̆̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̘̌̆̆̂̎̏-
̘̐̑̏̉̌́̋̓̉̆̒̋̏̊̕ ̐̏̍̏̉̚ ̃ ̖̘̐̒̉̉́̓̑̉̆̒̋̏̊ȟ 
̐̒ ̖̘̉̏̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̉ ̏̂̆̊̚ ̘̃̑́̆̂̎̏̊  ̐̑́̋̓̉̋̆Ȣ    
 

 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˢ̠̌̆̃̎́ ˒ȢˍȢ ˑ̇̉̎ ̜̋̏̓̏̑̊ ̃̒̆̄̅́ ̒ ̃́̍̉ȡ ̞̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ ̃ ̂̉̈̎̆̒̆Ȣ-˝̏̒̓̏̃ ̎Ⱦˑȡ ˡ̆̎̉̋̒ȟ ςπρςȢ-ςψυ ̒Ȣ 
2 ˞̆̑̄̉̆̎̋̏ ˒ȢˍȢ ˟̆̒̓ ˑ̇Ȣ ˙̆̊̆̑́ȟ ˜Ȣ˞̠́̌̏̃̆ȟ ̉ ˑȢ˗́̑̔̈̏ Ⱥ˪̗̝̜̍̏̉̏̎́̌̎̊ ̉̎̓̆̌̌̆̋̓ ɉMSEIT vȢ ςȟπɊȡ ̑̔̋̏̃̏̅̒̓̃̏Ⱦ ˒ȢˍȢȢ˞̆̑̄̉̆̎̋̏ȟ 
˕Ȣ˕Ȣ ˏ̆̓̑̏̃́ ȾȾ ˕̎̒̓̉̓̔̓ ̖̐̒̉̏̌̏̄̉̉ ˝ˍ˚ȟ ςπρπȢ  

3 ˚Ȣ ˢ̉̌̌Ȣ ˞̆̋̑̆̓ ̖̔̒̐̆́Ȣ ˑ̔̍́̊ ̉ ̂̏̄́̓̆̊Ȣ ˒̋́̓̆̑̉̎̂̔̑̄ȡ Ⱥ˘̉̓̔̑ȻȢ ςπππȢ-χπτ ̒Ȣ 
4 ˑ̆ ˎ̏̎̏ ˪Ȣ ˚̠̏̃́ ̠̑̆̌̉̄̉ ̐̏̈̉̓̉̃̎̏̄̏ ̜̙̠̍̌̆̎̉ ɀ ˞ ˜̂Ȣȡ ˜̉̓̆̑ȟ 2009.- ρςψ ̒Ȣ 
5 ˞̆̍̋̆ ˏȢˬȢ ˛̜̒̎̏̃ ̐̆̑̒̏̎̏̌̏̄̉̉Ȣ ˙.: 2001. - Ȣ τχφ ̒Ȣ  
6 ˘̗̜̉̒̉̎ ˫Ȣ˜Ȣ ˜̖̘̠̒̉̏̌̏̄̉̆̒̋́ ̗̍̆̅̉̉̎́Ȣ- ̇ Ȣȡ ςππτȢ-ρτψ ̒Ȣ 
7 ˝̏̅̇̆̑̒ ˗Ȣ ˏ̠̈̄̌̅ ̎́ ̖̟̐̒̉̏̓̆̑́̐̉Ȣ ˞̓́̎̏̃̌̆̎̉̆ ̘̆̌̏̃̆̋́Ȣ - ̇ Ȣȡ ˜̑̏̄̑̆̒̒ȟ ςππρȟ τψπ̒Ȣ 
8 ˙́̒̌̏̔ ˍȢ ˙̗̠̏̓̉̃́̉ ̉ ̘̝̌̉̎̏̒̓Ȣ ˞˜̂Ȣ ˜̉̓̆̑ȟ ςππσȟ ̒Ȣ συςȢ 
9 ˥̖́̍̆̓̏̃ ˎȢˍȢ ˛̜̒̎̏̃̎̆ ̠̐̏̌̏̇̆̎̉ ̐̏̈̉̓̉̃̎̏̊ ̖̐̒̉̉́̓̑̉̉ ̠̅̌ ̝̜̖̂̏̌̎ ̒ ̖̘̐̒̉̏̒̏̍́̓̉̆̒̋̉̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉- ̠ ̏̒̓́̎́̊ȡ 

1997 -ρψ̒Ȣ 
10 ˥̖́̍̆̓̏̃ ˎȢˍȢ ˜̖̘̒̉̉̆̒̋̏̆ ̝̈̅̏̑̏̃̆Ȣ ˠ̘̆̂̎̏̆ ̐̏̒̏̂̉̆Ȣ ˍ̜̌̍́̓ȡ ςπρςȟ ̒ȢρυςȢ 
11 ˛̑̌̏̃ ˫Ȣ˙Ȣ ˞́̎̏̎̏̄̆̎̎̏̆ ̜̙̍̌̆̎̉̆Ȣ ˙Ȣȡ ςππσȢ ɀ υφ ̒Ȣ 
12 ˜́̎̋̑́̓̏̃ ˏȢ˚Ȣ˞̠̗̠́̍̏̑̆̄̔̌̉ ̖̘̐̒̉̉̆̒̋̏̄̏ ̝̠̈̅̏̑̏̃Ȣ ˙Ȣȡ  ˕̈̅-̃̏ ˕̎̒̓̉̓̔̓́ ̖̐̒̉̏̓̆̑́̐̉̉ȟ ςππρȢ ɀ ρωφ ̒Ȣ 
13 ˜̖̠̒̉̉́̓̑̉Ȣ ˝̔̋̏̃̏̅̒̓̃̏ ̠̅̌ ̘̃̑́̆̊Ȣ ˜̏̅Ȣ ̑̆̅Ȣ ˟̉̄́̎̏̃́ ˍȢ˞Ȣȟ ˙Ȣȟ ρωωωȢ ɀ ςφτ ̒Ȣ 
14 ˜̖̠̒̉̏̓̆̑́̐̉Ȣ ˜̏̅ ̑̆̅Ȣ ˎȢˑȢ ˗́̑̃́̒́̑̒̋̏̄̏Ȣ- ˞ ˜̂Ȣȡ ˜̉̓̆̑ȟ  ςπρςȢ - 6χς ̒Ȣ 
15 ˡ̑́̎̋̌ ˏȢ ˤ̆̌̏̃̆̋ ̃ ̖̐̏̉̒̋́ ̜̒̍̒̌́Ȣ-˙Ȣȡ ˜̑̏̄̑̆̒̒ȟρωωπȢ- σφψ ̒Ȣ 
16 ˍ̌̆̋̒́̎̅̑̏̃ ˍȢˍȢ ˜̖̠̒̉̏̓̆̑́̐̉ȡ ˠ̘̆̂̎̏̆ ̐̏̒̏̂̉̆Ȣ ɀ ˞ ˜̂Ȣȡ  ̃ ̉̓̆̑ȟ ςππτȟȢ τψπ ̒Ȣ 
17 ˎ̝̟̝̅̇̆̎̓́̌ ˑ̇Ȣ ˕̒̋̔̒̒̓̃̏ ̖̐̒̉̏̓̆̑́̐̆̃̓́ . ɀ ˞ ˜̂Ȣȡ ̃ ̉̓̆̑ȟ ςππρȟ σπτ ̒Ȣ 
18 ˜̖̘̠̒̉̏̓̆̑́̐̆̃̓̉̆̒̋́ ̞̗̠̎̉̋̌̏̐̆̅̉Ȣ σ-  ̆̉ ̈̅Ȣ Ⱦ ˜̏̅ ̑̆̅Ȣ ˎȢˑȢ ˗́̑̃́̒́̑̒̋̏̄̏Ȣ- ˞ ˜̂Ȣȡ ˜̉̓̆̑ȟ  ςππφȢ - ωττ ̒Ȣ 
19 ˝̔̋̏̃̏̅̒̓̃̏ ̐̏ ̖̐̒̉̏̓̆̑́̐̉̉Ȣ Ⱦ˜̏̅ ̑̆̅Ȣ ˏȢ˒Ȣ ˝̏̇̎̏̃́Ȣ σ- ̉ ̈̅Ȣ- ˟ ̙́̋̆̎̓ȡ ˙̗̆̅̉̉̎́ȟ ρωψυȢ -χρω ̒Ȣ  
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˜˛˔˕˟˕ˏ˟˨ ˜˞˕ˢ˕ˍ˟˝˕ˬ 

 
˟̨̊ ̎ȡ ˜̜̏̈̉̓̉̃̓ ̖̠̐̒̉̉́̓̑̉ȟ ̜̋̏̄̎̉̓̉̃̓ ̖̠̐̒̉̏̓̆̑́̐̉ȟ ̇̆̋̆ ̓ ̌ ̜́̎ ̜̅́̍̓̔   ̖̠̐̒̉̏̓̆̑́̐̉ȟ ̞̗̝̜̍̏̉̏̎́̌̅ ̨̉̎̓̆̌̌̆̋̓ 
̏̌̅́̎̔ȟ Ⱥ̝̜̏̐̓̉̍́̌̅ ̜̋̏̍̏̑̓̓̕ ̇́ ̅́̊Ȼ ̨̍̏̅̆̌̎ ̖̠̜̐̒̉̉́̓̑̉̌  ̇ ̎̆ ̖̜̐̒̉̏̒̏̍́̓̉̋́̌  ̓ ̨̇̑̉̂̆̅̆ ̎́̔ ́̒̓́̑ ́ ̏̌̅́̎̔Ȣ 

˜̖̜̒̉̉̋́̌  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̈̆̑̓̓̆̐ȟ ́̌ ́̎ ̍́ ̌̔̍́̓̓́̑ ́ ̒ ̊̆̎̆ ̜̜̏̓̑̐ ̑ ̓ ̨̑̌ ̖̜̐̒̉̉̋́̌  ̎́̔ ́̒̓́̑ ́  ̖̠̜̐̒̉̉́̓̑̉̌  ̇ ̎̆  
̖̠̜̐̒̉̏̓̆̑́̐̉̌  ̋ ̍̆̋ ̇́̒́̔Ȣ  
˟̨̊ ̨̎̅ ̒ ̈̅̆̑ȡ ̜̐̏̈̉̓̉̃̓ ̖̠̐̒̉̉́̓̑̉ȟ ̞̗̝̜̍̏̉̏̎́̌̅ ̉̎̓̆̌̌̆̋̓ȟ ̜̋̏̄̎̉̓̉̃̓ ̖̠̐̒̉̏̓̆̑́̐̉ ̇ ̎̆ ̇̆̋̆ ̓ ̌ ̜́̎ ̜̅́̍̓̔   
̖̠̐̒̉̏̓̆̑́̐̉ȟ ̏ ̝̜̐̓̉̍́̌̅ ̜̋̏̍̏̑̓̓̕  ̇́ ̅́̊Ȣ    
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Resume: The use of positive psychiatry, cognitive psychotherapy, emotional intellect, personal-developmental psychotherapy with model of 
ȺÏÐÔÉÍÁÌ ÃÏÍÆÏÒÔ ÃÏÎÄÉÔÉÏÎȻ for the people with mental and psychosomatic disorders. The study of psychical characteristics of people with  
different mental disorders and in view of the conduct of psychiatry, psychotherapy care. 
Keywords: positive psychiatry, cognitive psychotherapy, emotional intellect, personal-developmental psychotherapy, optimal comfort 
condition. 
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SOME ASPECTS OF AGGRESSION AND AGGRESSIVE BEHAVIOR 
 

The paper presents problems of the theory, definition and classification of aggression. It describes pathopsychological aspects of formation and 
implementation of criminal aggressive behavior, as well as the impact of social and subjective factors.  
Keywords: aggression, aggressive criminal behavior, pathopsychological aspects. 
 
The increase in acts of violence and aggression in different parts 
of the globe, a series of brutal, cynical terrorist acts that occurred 
in France in November 2015 are evidence of escalated of 
aggression in many different ways.  
The problem of aggressive behavior of people attracted attention 
of scientists all over the world. 
4ÏÄÁÙǰÓ ×ÏÒÌÄ ÈÁÓ ÂÅÃÏÍÅ ÄÁÎÇÅÒÏÕÓ ÉÎ ÍÁÎÙ ×ÁÙÓȢ 4ÅÃÈÎÏÌÏÇÙ 
development of civilization has brought to revision human values 
and ideals, which used to serve limiting devise for aggressive 
excesses and promoting regulation of human relations. Now the 
restricting limits of ethics and spirituality have lost their former 
meaning. Only law- enforcement agencies hold in check their 
destructive impulses, though which is not always effectual.  
Aggressive manifestations bringing to publicly- dangerous acts 
committed by individuals with mental disorders are most 
important problems of general and forensic psychiatry, first of all 
concerning preventive measures of similar actions. It is 
necessary to analyze psychopathological, motivational aspects of 
ÉÎÄÉÖÉÄÕÁÌǰÓ ÂÅÈÁÖÉÏÒ in order to justify  measures to prevent 
aggression. It is essential to evaluate the role of macro and micro 
ÓÏÃÉÁÌ ÆÁÃÔÏÒÓȟ ÉÎÆÌÕÅÎÃÉÎÇ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌǰÓ Ðublicly dangerous 
acts. 
Taking into account a rapid upward tendency in grave crimes 
ÁÇÁÉÎÓÔ ÐÅÒÓÏÎÁÌÉÔÙȭÓ ÌÉÆÅ ÁÎÄ ÈÅÁÌÔÈȟ ÓÔÕÄÙÉÎÇ ÔÈÅ ÐÒÏÂÌÅÍ ÓÅÅÍÓ 
particularly topical.  
Aggressiveness has been at all times an important social element 
of human existence, in fact, it has often been a serious problem 
for a person. Most human misfortunes are the suffering of the 
victims of aggression. People got inherited a penchant for 
aggressive, predatory behavior from the ancestors. Distant 
ancestors had been engaged in conquering new territory, getting 
free access to richer sources, controlling the greatest number of 
community members and disposing of food and drink. All this 
was more or less successfully carried out. People vary greatly in 
the degree of propensity to aggression. The strength, direction 
and duration of aggressive manifestations depend on a whole 
range of psychological, physiological and situational factors. But 
at the heart of any aggression there is conflict, conscious or 
unconscious, fleeting or protracted. Essentially, any aggression is 
nothing but a manifestation of active, energetic dissatisfaction of 
man with the conditions of life, with the relatives or man himself. 
Aggression is not always to be understood as something purely 
negative, destructive and opposing harmony of life. Aggression, 
along with the damaging phenomenon, has a positive 
constructive and creative aspect. Constructive aggression is 
characterized by active movement of psychobiological energy 
aimed at a particular type of activity. A person burdened with a 
definite charge of aggressive activity, invariably suffers from it 
himself, and to a large extent. Especially dangerous in today's 
world is the fact that aggressive behavior is often connected with 
the so-called deficit motivation, determined by the lack or 
absence of any desirable objects and states. Most often 
aggression comes to light when a person being unable to 
intellectually solve his problem, in fury seeks to destroy the 
obstacle instead of working around or any way overcoming the 
difficulty on his path. 
Essential to understanding the problem of aggressive behavior is 
definition of the concepts. Aggressiveness should be singled out 
as a trait of character attributed to a personality, a feature of 
ÉÎÄÉÖÉÄÕÁÌǰÓ ÄÉÓÐÏÓÉÔÉÏÎ ÃÏÎÄÉtioned by biological constitutional 
particularities.  It has important evolutionary significance for the 
survival of the species. Aggressiveness is under control of 
consciousness and moral and ethical norms. In addition, 

aggressiveness is also a personality trait that is manifesting itself 
in the readiness to aggressive perception and corresponding 
ÉÎÔÅÒÐÒÅÔÁÔÉÏÎ ÏÆ ÏÔÈÅÒ ÉÎÄÉÖÉÄÕÁÌȭÓ ÂÅÈÁÖÉÏÒȟ ÃÏÎÃÅÒÎÉÎÇ ÏÎÌÙ 
human relations. 
On the other hand, there is aggression based on aggressiveness 
aimed at causing physical, moral or other damage to people or 
other objects of the surrounding world. This type of aggression is 
defined differently, but in general the definitions correspond to 
the above mentioned definition. It is referred to as motivated 
destructive behavior which contradicts the norms and rules of 
human existence in society, and which does harm to the objects 
of attack. This definition stresses the negative and often illegal 
side of aggression.  
A broader definition of aggression was given by Shwab et al., 
1976 [1]. The authors define aggression as specifically oriented 
behavior aimed at eliminating or overcoming all that threatens 
the physical and (or) mental integrity of the organism. It is 
obvious that this definition covers not only human behavior, but 
all living beings in general. 
%ÒÉÃÈ &ÒÏÍÍ ÄÉÓÔÉÎÇÕÉÓÈÅÄ ÂÅÔ×ÅÅÎ ͼÂÅÎÉÇÎ ÁÇÇÒÅÓÓÉÏÎȱ ÉȢÅȢ 
determined by self-defense, a response to the threat and 
"malignant aggression", destructive, up to necrophilia, aimed at 
domination over other living beings and destruction [2].  
Constructive, destructive and deficitary forms of aggression have 
ÂÅÅÎ ÄÅÓÃÒÉÂÅÄ ÂÙ 'İÎÔÅÒ !ÍÍÏÎȢ 5ÎÄÅÒ ÃÏÎÓÔÒÕÃÔÉÖÅ 
aggression he understood social acceptability of aggression, the 
individual's ability to resist harmful influences. 
Destructive aggression is a violation of moral and ethical 
standards, fracture and deformation of relationships with others. 
Deficitary aggression is characterized by actions with flawed 
development of behavioral skills, which contribute to easy 
implementation of aggressive intentions. 
Y.M.Antonian and W. W. Gulden, 1992, think that aggression as a 
psychological phenomenon is neutral; it can take a socially 
acceptable form, such as in sports; and a form which is socially 
disapproved of, including criminal, depending on the situation 
and public forms [3]. 
However, many problems of the theory of aggression have not 
been solved yet, diagnostic aspects of aggressiveness have not 
been sufficiently worked out. B. V. Zeigarnik (1980, 1982) has 
repeatedly emphasized that the study of disrupted mental 
processes allows one to discover things usually hidden in the 
norm from researchers [5, 6]. Thus, research work in the field of 
psychopathology can provide an insight into the mechanisms 
controlling the psyche, human behavior and in particular into the 
phenomena of his aggressiveness. From the perspective of 
psychopathology aggressive behavior is regarded as: 
1) Targeted, though there are also many problems, such as 
aggressive acts can only be of a symbolic nature. 
2) Contrary to the norms and rules of human coexistence in 
society. 
3) Prejudicial to the objects of the attack. It is obvious that harm 
is an ethic category; consequently it is necessary to involve joint 
team approach of various disciplines. 
4) Causing physical damage to people and causing them 
psychological discomfort. 
Aggressive actions serve as: a) means of achieving significant 
goals (instrumental aggression); b) method of mental discharge, 
replacement of the blocked meet requirements and switching the 
activity; c) a way to meet the need in self-realization and self-
affirmation [7].  
Using various classifications, some authors identify the following 
types of aggression: intentional and unintentional. A. S. Feshbach, 
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Heckhausen H. divided intentional aggression into expressive, 
hostile and instrumental [8, 9]. Expressive aggression is an 
involuntary burst of rage and anger, focused and fast ending. The 
source of frustration is not necessarily being attacked. Hostile 
aggression is aimed at doing harm. Instrumental aggression is 
aimed at achieving neutral goal, while aggression is used as a 
tool. 
A. Bass singles out direct aggression, always aimed directly 
against the person, and indirectly,  causing harm by destroying 
the object of aggression related items or through other persons 
[10]. A. Bass suggests distinguishing between aggression and 
hostility . The latter is understood as a verbal reaction developing 
negative feelings and evaluation of people and events. Verbal 
aggressive reactions are divided in turn  into 3 following types:  
1) rejection (reaction of the type "go away"), 
2) hostile comments ("I hate you"), 
3) criticism that can be directed not just against individuals, but 
against the objects belonging to the individual, against the work 
carried out by the individual . 
K. Izard (1980) defines hostility as a complex form of affective 
cognitive orientation , consisting of a set of emotions, instincts, 
cognitive structures [11]. Hostility, in his opinion, does not 
include verbal or physical activity. Aggression is a hostile action 
or behavior, i.e., a physical act. Therefore, animosity is 
motivational state, while aggression is behavior proceeding from 
hostility.  
We believe that an undisputed manifestation of aggression, 
based on the above mentioned definition, is murder, an 
intentional killing of another person. Premeditated murder 
among the crimes against the person makes up 12-13%. The rate 
of growth of such crimes in the world in recent years has reached 
17%, their character and structure have also changed. More 
murders (every 10th) were committed by women or with their 
participation. There increased the number of murders by "the 
order", for the purpose of taking possession of money and 
property, in clashes between criminal gangs and ethnic conflicts. 
There increased the number of murders as a result of terrorist 
acts. Many murders, including serial, were committed through 
sexual offences, with a great number of victims. The last 
circumstance is certain evidence that such dangerous crimes can 
hardly be prevented and disclosed. 
The search for the causes of committing murders should focus 
primarily on identifying factors of subjective nature, or the so-
called intrapersonal causes. Numerous studies of the personality, 
behavior and life of killers showed that their distinctive feature is 
constant, exhausting emotional tenseness, desperate anxiety 
passing into fear of death. 
Anxiety is a subjective feeling of self-deprivation, which 
objectively cannot be. The alarm signal can come not only from 
the external environment, but also from one's own body and self. 
The signal warns   of the danger and makes him search and 
specify the danger, actively study reality, including him in order 
to defect the source of the threat.  Anxiety is very diffusive and 
indefinable, it paralyzes the mind and frustrates behavior. 
 The threat to biological and social existence makes anxious 
individuals able to overcome any moral obstacles and fear of the 
severest punishment. One can say that a person, who constantly 
feels the need to defend himself, is ready for anything. Therefore, 
aggression, often fatal, is protection of the individual¡s status, and 
sometimes life when he feels the threat. Hence anxious people 
are vulnerable and sensitive, especially in the area of 
interpersonal and intimate relationships. Their emotiveness is 
connected with a tendency to frequent changes of mood. The 
emotive component of murders is mostly caused by rigidity, lack 
of agility, "stuck" emotions, affective experiences. Emotional 
memory of the killers keeps the previously received impression 
for a long period of time, although the actual events had 
remained in the past. Therefore, emotional experiences begin to 
paint some other events having nothing to do with the previous 

event, as a result perception of reality is distorted, which is 
ascribed to unusual features and trends. 
This can explain murders by persons who experienced 
psychological trauma in the distant past. Subjective meaning of 
such actions is psychological compensation for once caused 
personal damage in the achievement of self-awareness and self-
affirmation. An extreme version of such acts is violence against 
children. Long-standing bitter resentment, a forgotten past for 
many years seemingly pressed back to the sphere of the 
unconsciousness now become effective. Connection of 
hypersensitivity with persistence and "stuck" emotions can serve 
as the basis for assumption that before the current situation, a 
serious threat had arisen to this person. A vague undefined and, 
of course, entirely unconscious anxiety or fear about situations 
with existence threatening character had already been formed by 
that time. Situations of this nature and significance can cause a 
destructive reaction. Rigid and affective painted experiences 
connected with the past make it reasonable to believe that deep 
anxiety appeared in the past. Such traits typical of killers as 
suspiciousness, hypochondria, rancor, and protective 
aggressiveness have become understandable. 
Suspiciousness of killers acts as a continual expectation of an 
attack from outside and readiness to resist it, although fears have 
no real grounds for it. Suspiciousness occurs to these people by 
the mechanism of projection, i.e. ascribing to the external 
environment features characteristic of you. Because heightened 
anxiety of killers is largely a consequence of feelings of threat to 
their existence, a real willingness occurs to defend it. Protective 
aggressiveness can be interpreted as protection in content and 
aggressiveness in form, importantly, it is in defense, of 
ÉÎÄÉÖÉÄÕÁÌȭÓ ÅØÉÓÔÅÎÃÅȟ ÐÒÏÔÅÃÔÉÏÎ ÁÇÁÉÎÓÔ ÁÎÙÔÈÉÎÇ ×ÈÉÃÈ ÃÁÓÔÓ 
doubt on his existence, and threatens him. 
This kind of diffuse anxiety, characteristic of killers is very much 
typical of persons with mental disabilities, starting with mental 
abnormalities and personality disorders to delusional 
phenomena, when the pressing thing is not a cause for alarm, but 
fear for his life ("the pursued pursuers"). 
There is most likely murder if a subject constantly experiences 
unsocialized fear of death, which should be considered as the 
highest point of anxiety. On the whole, high level of anxiety is 
observed among all violent offenders with mental abnormalities. 
Among the motives of killings can be the following: 
6) revenge, including those related to ensuring perceptions of 
fairness or jealousy, and revenge as an attribute of culture; 
7) establishment in the eyes of the immediate environment 
and in their own eyes, self-assertion securing; 
8) destruction of the source of severe psychotrauma, 
including childhood and adolescent experiences, with the 
ÐÒÏÔÅÃÔÉÏÎ ÏÆ ÏÎÅȭÓ Ï×Î  ÂÉÏÌÏÇÉÃÁÌ ÁÎÄ ÓÏÃÉÁÌ ÓÔÁÔÕÓȠ 
9) dominating the environment, usually determined by the 
need of reducing anxiety and removing fear of death; 
10) necrophilous bent for death, murder for the sake of 
murder. 
These are basic motives that can be found in various 
combinations and separately. They can express themselves when 
committing different types of crimes. For example, murder with 
robbery and burglary can be determined by the same motives of 
self-affirmation. Of course there are no specific criminal motives, 
i.e. motives that lead only to murders and other crimes, and not 
to any other forms of behavior. 
Thus, aggressive behavior can occur in people both mentally 
healthy and those detecting mental disorders. Significant 
influence on the formation of aggressive behavior and 
implementation of aggression can have subjective factors, as well 
as mechanisms regulating psyche, human behavior, and in 
particular, one¡s aggressiveness. 
Summary: The paper presents problems of the theory, definition  
and classification of aggression. It describes pathopsychological 
aspects of formation and implementation of criminal aggressive 
behavior, as well as the impact of social and subjective factors. 
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˪̘̟̐̉̅̆̍̉̏̌̏̄̉̆̒̋̔ ̉ ̘̟̅̆̍̏̄̑́̉̆̒̋̔̕ ̗̟̒̉̓̔́̉ ̃ ̍̉̑̆ ̐̏ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍ ̠̈́̂̏̌̆̃́̎̉̍ ɉˣˏ˔Ɋ ̖́̑́̋̓̆̑̉̈̔̆̓ ̘̠́̒̓́ ̖̉ 
̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̒̑̆̅̉ ̠̎́̒̆̌̆̎̉ ̉ ̘̔̃̆̌̉̆̎̉̆ ̟̖̐̑̏̄̑̆̒̒̉̑̔̉̚ ̏̑̍̕ȟ ̖̉  Ⱥ̏̍̏̌̏̇̆̎̉̆Ȼȟ ̃ ̠̒̃̈̉ ̒ ̑̏̒̓̏̍ ̞̝̜̖̋̒̓̑̆̍́̌̎ 
́̋̓̏̑̏̃̕ ̉ ̃̏̈̅̆̊̒̓̃̉̊ ɍυȟφɎ. ˕̠̒̒̌̆̅̏̃́̎̉ ̅̏̒̓̏̃̆̑̎̏ ̟̐̏̅̓̃̆̑̇̅́̓ ̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ ˣ̉̓̏̌́̃̉̎́̕ ̎́ ̜̏̒̎̏̃̎̆ 
̐̏̋́̈́̓̆̌̉ ̘̒̔̓̏̎̏̄̏ ̠̍̏̎̉̓̏̑̉̑̏̃́̎̉ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ɉ˞˙ˍˑɊȟ ̝̙̔̍̆̎̆̎̉̆ ̝̃́̑̉́̂̆̌̎̏̒̓̉ ˍˑȢ ˣ̉̓̏̌́̃̉̎̕ 
̞̆̋̓̉̃̆̎̕̕ ̃ ̋̏̍̐̌̆̋̒̎̏̍ ̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̒ ˣˏ˔ȟ ̗́̒̒̏̉̉̑̏̃́̎̎̏̊ ̒  ˍː ɍφȟχɎȢ  
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̗̠̠̆̑̆̂̑̏̃́̒̋̔̌̑̎́ ̝̂̏̌̆̈̎ȟ ̗̉̓̏̌́̃̉̎̕ȟ ̗̠̎̆̊̑̏̐̑̏̓̆̋̉ȟ ̘̒̔̓̏̎̏̆ ̍̏̎̉̓̏̑̉̑̏̃́̎̉̆Ȣ 
   
ˣ̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̆ ̠̉̈̍̆̎̆̎̉ȟ ̠̐̑̉̃̏̅̉̆̚ ̋ ̜̏̒̓̑̍ ̉ 
̖̘̑̏̎̉̆̒̋̉̍ ̏̑̍́̍̕ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̃ 
̖̒̏̒̔̅́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̒̏ ̃̑̆̍̆̎̆̍ ̠̌̏̇́̓̒ ̂̑̆̍̆̎̆̍ ̎̆ 
̝̓̏̌̋̏ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̐̑́̋̓̉̋̆ȟ ̎̏ ̉ ̎́ ̏̂̆̒̓̃̏̚ ̃ ̗̆̌̏̍ 
ɍρɎȢ ˏ ̠̒̃̈̉ ̒ ̑̏̒̓̏̍ ̞̝̜̖̋̒̓̑̆̍́̌̎ ́̋̓̏̑̏̃̕ ̉ ̘̜̖̑́̈̌̉̎ 
̃̏̈̅̆̊̒̓̃̉̊ ̎́ ̘̆̌̏̃̆̋́ ̑́̒̓̆̓ ̘̋̏̌̉̆̒̓̃̏ ̖̘̑̏̎̉̆̒̋̏̊ 
̙̉̆̍̉̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̠̠̒̏̒̓́̃̌ ̎̆ ̍̆̎̆̆ χππ ̎́ ρπππππ 
̠̎́̒̆̌̆̎̉Ȣ ˜̟̠̑̏̄̑̆̒̒̉̑̔́̚ ̖̘̠̑̏̎̉̆̒̋́ ̙̠̉̆̍̉ ̍̏̈̄́ȟ 
̠̠̐̑̉̃̏̅́̚ ̋ ̜̏̒̓̑̍ ̙̠̎́̑̔̆̎̉̍ ̍̏̈̄̏̃̏̄̏ 
̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ̠̠̟̠̃̌̓̒ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̃̆̅̔̉̍̉̚ 
̘̐̑̉̉̎́̍̉ ̗̉̎̃́̌̉̅̉̈́̉̉ ɍρȟςɎȢ ˪̘̟̐̉̅̆̍̉̏̌̏̄̉̆̒̋̔ ̉ 
̘̟̅̆̍̏̄̑́̉̆̒̋̔̕ ̗̟̒̉̓̔́̉ ̃ ̍̉̑̆ ̐̏ ̗̠̆̑̆̂̑̏̃́̒̋̔̌̑̎̏̊ 
̐́̓̏̌̏̄̉̉ ̖́̑́̋̓̆̑̉̈̔̆̓ ̠̐̏̃̒̆̍̆̒̓̎́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ 
̞̓̏̊ ̐́̓̏̌̏̄̉̉ȟ Ⱥ̐̏̒̓́̑̆̎̉̆Ȼ ̠̎́̒̆̌̆̎̉ ̉ ̘̔̃̆̌̉̆̎̉̆ 
̟̖̐̑̏̄̑̆̒̒̉̑̔̉̚ ̗̠̜̖̆̑̆̂̑̏̃́̒̋̔̌̑̎ ̈́̂̏̌̆̃́̎̉̊ȟ ̖̉  
Ⱥ̏̍̏̌̏̇̆̎̉̆Ȼ ɍφɎȢ 
˚̠̆̒̍̏̓̑ ̎́ ̍̎̏̄̏̏̂̑́̈̉̆ ̘̐̑̉̉̎ȟ ̜̜̟̖̃̈̃́̉̚ ̙̟̉̆̍̉ 
̒̏̒̔̅̏̃ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ ̃ ̏̒̎̏̃̆ ̐́̓̏̄̆̎̆̈́ ̠̐̏̑́̇̆̎̉ 
̗̝̜̖̆̑̆̂̑́̌̎ ̒̓̑̔̋̓̔̑ ̌̆̇̉̓ ̙̠̎́̑̔̆̎̉ ̑̆̄̉̏̎́̑̎̏̄̏ 
̗̝̆̑̆̂̑́̌̎̏̄̏ ̉ ̒̉̒̓̆̍̎̏̄̏ ̋̑̏̃̏̓̏̋́ȟ ̠̐̑̉̃̏̅̆̆̚ ̋ 
̟̒̎̉̇̆̎̉ ̗̏̋̒̉̄̆̎́̉̉ ̓̋́̎̆̊ ̍̏̈̄́Ȣ ˪̓̉ ̗̜̐̑̏̆̒̒ ̃ ̟̒̃̏ 
̘̝̏̆̑̆̅ ̠̐̑̉̃̏̅̓ ̋ ̗̅̆̒̓̑̔̋̉̉ ̍̆̍̂̑́̎ ̎̆̊̑̏̎̏̃ ̉ ̝̜̖̄̌̉́̌̎ 

̞̌̆̍̆̎̓̏̃Ȣ ˏ ̝̑̆̈̔̌̓́̓̆ ̞̖̓̉ ̘̖̄̉̐̏̋̒̉̆̒̋̉ ̉ ̙̘̖̉̆̍̉̆̒̋̉ 
̑́̒̒̓̑̏̊̒̓̃ ̖̐̑̏̉̒̏̅̉̓ ̑́̈̃̉̓̉̆ ̘̐̆̑̃̉̎̏̊ ̉ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ 
̘̃̓̏̑̉̎̏̊ ̗̝̆̑̆̂̑́̌̎̏̊ ̙̉̆̍̉̉ȟ ̏̑̍̉̑̏̃́̎̉̆̕ ̜̖̌́̋̔̎́̑̎ 
̉̎́̑̋̓̏̃̕ ̉ ̘̔̃̆̌̉̆̎̉̆ ̈̏̎ ̙̘̖̉̆̍̉̆̒̋̉ ̐̏̌̔̓̆̎̆̊ ̒ 
̜̒̏̒̔̅̉̒̓̍̉ ̠̐̏̑́̇̆̎̉̍̉ ̍̏̈̄́ ɍςȟσɎȢ  
Ⱥˣ̉̓̏̌́̃̉̎̕Ȼ ̠̠̠̃̌̆̓̒ ̜̋̏̍̐̌̆̋̒̎̍ ̗̜̉̓̏̐̑̏̓̆̋̓̉̃̎̍ ̉ 
̜́̎̓̉̏̋̒̉̅́̎̓̎̍ ̐̑̆̐́̑́̓̏̍ȟ ̠̒̏̒̓̏̉̍̚ ̉̈ ̜̖̆̒̓̆̒̓̃̆̎̎ 
̍̆̓́̂̏̌̉̓̏̃ ̏̑̄́̎̉̈̍́ ̉ ̃̉̓́̍̉̎̏̃ȟ ̃ ̆̄̏ ̒̏̒̓́̃ ̖̠̃̏̅̓ 
̠̠̎̓́̑̎́ ̋̉̒̌̏̓́ȟ ̉̎̏̈̉̎ȟ ̎̉̋̏̓̉̎́̍̉̅ȟ ̑̉̂̏̌́̃̉̎́̕ 
̍̏̎̏̎̔̋̌̆̏̓̉̅ ̠̎́̓̑̉Ȣ ˣ̉̓̏̌́̃̉̎̕ ̜̏̋́̈̃́̆̓ 
̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ ̎́ ̞̘̎̆̑̄̆̓̉̆̒̋̉̆ ̗̜̐̑̏̆̒̒ ̃ 
̋̌̆̓̋̆ȟ ̓̆̍ ̜̒́̍̍ ̠̒̐̏̒̏̂̒̓̃̔ ̝̙̟̔̍̆̎̆̎̉ ̜̃̑́̂̏̓̋̉ 
̜̖̒̃̏̂̏̅̎ ̑́̅̉̋́̌̏̃ ̉ ̜̃̂̑̏̒̔ ̓̑́̎̒̍̉̓̓̆̑̏̃ ̃ ̠̖̔̒̌̏̃̉ 
̙̉̆̍̉̉ ̍̏̈̄́Ȣ  
ˍ  ː̠̠̠̃̌̆̓̒ ̘̜̈̎́̉̍̍ ̗̜̍̏̅̉̉̉̑̔̆̍̍̕ ́̋̓̏̑̏̍̕ ̑̉̒̋́ 
̠̑́̈̃̉̓̉ ̋́̋ ̏̒̓̑̏̄̏ȟ ̓́̋ ̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̙̠̎́̑̔̆̎̉ 
̍̏̈̄̏̃̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ȟ ̜̙̠̐̏̃́ ̠̝̃̆̑̏̓̎̏̒̓ ̠̑́̈̃̉̓̉ 
̝̉̎̒̔̌̓́ ̃ τ ̑́̈́Ȣ ˑ̝̌̉̓̆̌̎̏ ̟̠̒̔̆̒̓̃̔́̚̚ ̝̠́̑̓̆̑̉́̌̎́ 
̠̄̉̐̆̑̓̏̎̉ ̐̑̏̓̆̋́̆̓ ̒ ̘̓̏̎̉̆̒̋̉̍ ̒̔̇̆̎̉̆̍ ̐̑̏̒̃̆̓́ 
̒̏̒̔̅̏̃ȟ ̃ ̝̙̅́̌̎̆̊̆̍ ̟̐̑̏̄̑̆̒̒̉̑̔̓ ̜̒̓̑̔̋̓̔̑̎̆ 
̠̉̈̍̆̎̆̎̉ ̃ ̃̉̅̆ ̠̔̓̏̌̆̎̉̚ ̜̙̘̍̆̎̏̊ ̘̏̂̏̌̏̋̉ȟ ̉̂̑̏̈́̕ 
̉ ̗̐̑̏̌̉̆̑́̉̉̕ ̝̜̖̒̏̆̅̉̎̉̓̆̌̎̏̓̋́̎̎ ̞̌̆̍̆̎̓̏̃ ̒̏̒̔̅̏̃. 
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ˍː ̃ ̘̒̏̆̓́̎̉̉ ̒ ́̓̆̑̏̒̋̌̆̑̏̈̏̍ ̠̅̉́̄̎̏̒̓̉̑̔̆̓̒ ̂̏̌̆̆ ̘̆̍ 
̔ χπϷ ̝̜̖̂̏̌̎ ̝̉̎̒̔̌̓̏̍ [3,4]Ȣ  ˗̑̏̍̆ ̘̖̏̑̄́̎̉̆̒̋̉ȟ 
̠̄̉̐̆̑̓̏̎̉ ̜̜̃̈̃́̆̓ ̋̏̍̐̌̆̋̒ ̗̝̜̖̔̎̋̉̏̎́̌̎̕ 
̉̈̍̆̎̆̎̉̊ȟ ̠̖̐̑̉̃̏̅̉̚ ̋ ̙̟̎́̑̔̆̎̉ ̠̗́̔̓̏̑̆̄̔̌̉̉ 
̍̏̈̄̏̃̏̄̏ ̋̑̏̃̏̓̏̋́Ȣ ˏ̏̈̍̏̇̎̏̒̓̉ ̠̗̑̆̄̔̌̉̉ ̍̏̈̄̏̃̏̄̏ 
̋̑̏̃̏̓̏̋́ ̑̆̈̋̏ ̟̠̒̎̉̇́̓̒ ̐̑̉ ̎̆̋̏̎̓̑̏̌̉̑̔̆̍̏̊ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̉ȟ ̏̒̏̂̆̎̎̏ ̐̑̉ ̝̙̂̏̌̏̊ 
̝̃́̑̉́̂̆̌̎̏̒̓̉ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ɉˍˑɊ ̃ ̘̓̆̆̎̉̆ ̒̔-
̓̏̋ [3,4,5,6]. 
ˣ̝̟̆̌ ̙̎́̆̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̝̃̉̌́̒ ̗̏̆̎̋́ 
̞̆̋̓̉̃̎̏̒̓̉̕̕ ̠̐̑̉̍̆̎̆̎̉ ̘̍̆̓́̂̏̌̉̆̒̋̏̄̏ 
̎̆̊̑̏̐̑̏̓̆̋̓̏̑́ ˣ̉̓̏̌́̃̉̎́̕ ̃ ̓̆̑́̐̉̉ ̝̜̖̂̏̌̎  
̗̠̆̑̆̂̑̏̃́̒̋̔̌̑̎̏̊ ̝̟̂̏̌̆̈̎ ̒ ̟̒̏̐̔̓̒̓̃̔̆̊̚ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̆̊Ȣ 
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ 
ˏ ̉̒̒̌̆̅̏̃́̎̉̉ ̐̑̉̎̉̍́̌̏ ̘̔́̒̓̉̆ σπ ̗̐́̉̆̎̓̏̃ ̍̔̇̒̋̏̄̏ 
̐̏̌́ ̒ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍̉ ̑́̒̒̓̑̏̊̒̓̃́̍̉ ̉ 
̟̒̏̐̔̓̒̓̃̔̆̊̚ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̆̊Ȣ ˏ̏̈̑́̒̓ 
̗̐́̉̆̎̓̏̃ ̒̏̒̓́̃̉̌ ̏̓ τυ ̅̏ φπ ̌̆̓Ȣ ˛̜̒̎̏̃̎̆ ̜̇́̌̏̂ 
̗̐́̉̆̎̓̏̃ ̟̘̃̋̌́̌̉ ̟̒̌̆̅̔̉̆̚ ̜̒̉̍̐̓̏̍ȡ ̒̎̉̇̆̎̉̆ 
̠̐́̍̓̉ȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̆ȟ ̒̎̉̇̆̎̉̆ ̑́̂̏̓̏̒̐̏̒̏̂̎̏̒̓̉ȟ 
̙̝́̓̋̏̒̓ ̉ ̝̎̆̔̃̆̑̆̎̎̏̒̓ ̖̐̏̏̅̋̉ȟ ̙̔̍ ̃ ̄̏̌̏̃̆ȟ 
̞̗̝̠̍̏̉̏̎́̌̎́ ̝̝̌́̂̉̌̎̏̒̓ȟ ̠̝̔̓̏̍̌̆̍̏̒̓ȟ ̑́̒̒̓̑̏̊̒̓̃̏ 
̒̎́ȟ ̠̄̏̌̏̃̎́ ̝̂̏̌Ȣ 
˜̝̜̑̆̅̃́̑̉̓̆̌̎̊ ̏̓̂̏̑ ̗̐́̉̆̎̓̏̃ ̠̏̒̔̆̒̓̃̌̌̉̚ ̐̏ 
̘̜̐̆̑̃̉̎̍ ̠̋̑̉̓̆̑̉̍ȡ ̃̏̈̑́̒̓ ̗̐́̉̆̎̓́ ̉ 
̟̒̏̏̓̃̆̓̒̓̃̔̉̆̚ ̜̇́̌̏̂Ȣ ˏ ̝̙̅́̌̎̆̊̆̍ ̝̐̑̏̃̏̅̉̌̉̒ 
̋̌̉̎̉ ̘̆̒̋̉̊ ̏̒̍̏̓̑ ̉ ̘̝̠̏̋̏̎́̓̆̌̎́ ̐̏̒̓́̎̏̃̋́ ̅̉́̄̎̏̈́ ̒ 
̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̍̆̓̏̅̏̃ ˪˪ːȟ ˪˗ːȟ ̘̒̔̓̏̎̏̄̏ ̍̏̎̉̓̏̑̉̎̄́ 
ˍˑ ɉ˞˙ˍˑɊ ̒ ̟̘̃̋̌̆̎̉̆̍ ̝̂̏̌̎̏̄̏ ̃ ̐̑̏̓̏̋̏̌ 
̠̉̒̒̌̆̅̏̃́̎̉ȟ ̓̆̒̓́ ̙̆̒̓̉̍̉̎̔̓̎̏̊ ̖̝̜̏̅̂Ȣ ˏ ̝̋̏̎̓̑̏̌̎̏̊ 
̄̑̔̐̐̆ ̜̂̌̏ ςπ ̗̐́̉̆̎̓̏̃ȟ ̜̖̒̏̐̏̒̓́̃̉̍ ̐̏ ̃̏̈̑́̒̓̔ ̉ 
̟̠̉̍̆̆̊̒̚ ̐́̓̏̌̏̄̉̉ȟ ̎̆ ̘̙̖̐̏̌̔́̃̉ ̜̉̒̒̌̆̅̔̆̍ 
̐̑̆̐́̑́̓Ȣ 
˞̘̜̔̓̏̎̊ ̍̏̎̉̓̏̑̉̎̄ ˍˑ ̠̐̏̈̃̏̌̌ ̝̐̏̅̏̂̑́̓ ̜́̅̆̋̃́̓̎̆ 
̜̅̏̈ ̜̖̄̉̐̏̓̆̎̈̉̃̎ ̐̑̆̐́̑́̓̏̃ ̉ ̖̉ ̝̏̐̓̉̍́̌̎̏̆ 
̑́̒̐̑̆̅̆̌̆̎̉̆ ̃ ̘̓̆̆̎̉̆ ̒̔̓̏̋ ̐̑̉ ̜̖̑́̈̎ ̖̃́̑̉́̎̓́ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̉Ȣ ˎ̠́̈̉̒̎́ ̠̓̆̑́̐̉  ̟̘̃̋̌́̌́ ̃ 
̠̒̆̂  ̐̑̉̆̍ ̜̖̄̉̐̏̓̆̎̈̉̃̎ ̐̑̆̐́̑́̓̏̃ ς-3-̖ ̄̑̔̐̐ 
ɉ̜̉̎̄̉̂̉̓̏̑ ˍ˜ˡȟ b-̜̂̌̏̋́̓̏̑ȟ ̜́̎̓́̄̏̎̉̒̓ ̝̗̠̋́̌̉Ɋ ̃ 
̝̉̎̅̉̃̉̅̔́̌̎̏ ̜̖̐̏̅̏̂̑́̎̎ ̠̅̌ ̗̐́̉̆̎̓́ ̖̅̏̈̉̑̏̃̋́Ȣ 
˜̏̅̅̆̑̇́̎̉̆ ̠̔̑̏̃̎ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏ ̠̅́̃̌̆̎̉ ̜̂̌̏ ̃ 
̖̐̑̏̍̆̇̔̓̋́ ̏̓ ρσυ ̅̏ ρυπ ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̘̐̑̉̆̍ ̝̏̐́̒̎̏̒̓ 
̠̐̑̆̅̒̓́̃̌̆̓ ̋́̋ ̜̙̐̏̃̆̎̉̆ ̠̅́̃̌̆̎̉ȟ ̓́̋ ̉ ̆̄̏ ̐́̅̆̎̉̆ 
̎̉̇̎̆̊ ̗̜̄̑́̎̉ ̃ ̠̒̃̈̉ ̒ ̔̄̑̏̈̏̊ ̘̎̆̅̏̒̓́̓̏̎̏̊ ̐̆̑̔̈̉̉̕ 
̃ ̙̉̆̍̉̈̉̑̏̃́̎̎̏̍ ̘̔́̒̓̋̆ ̂̆̌̏̄̏ ̃̆̆̒̓̃́̚Ȣ ˜̞̏̓̏̍̔ȟ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̓̆̑́̐̉̉ ̘̠̏̂̆̒̐̆̉̃́̆̓̒ ̝̜̍̉̎̉̍́̌̎̍ 
̘̜̒̔̓̏̎̍ ̋̏̌̆̂́̎̉̆̍ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ ˠ ̝̜̖̂̏̌̎ ̒ 
̘̜̎̆̅̏̒̓́̓̏̎̍ ̘̜̎̏̎̍ ̒̎̉̇̆̎̉̆̍ ˍˑ ɉÎÏÎɀdippers), 
̜̙̐̏̃̆̎̉̆̍ ˍˑ ̃ ̘̜̎̏̎̆ ̘̜́̒ ɉÎÉÇÈÔɀpeaËÅÒÓɊ ̉ ̘̜̑̆̈̍̆̑̎̍ 
̘̜̎̏̎̍ ̒̎̉̇̆̎̉̆̍ ˍˑ ɉÏÖÅÒɀÄÉÐÐÅÒÓɊ ̘̠̔̃̆̌̉̉̃́̆̓̒ ̑̉̒̋ 
̠̑́̈̃̉̓̉ ̏̒̌̏̇̎̆̎̉̊ȟ ̟̘̠̃̋̌́ ̜̐̏̃̓̏̑̎̊ ̝̉̎̒̔̌̓ [4, 6,7].   
ˣ̉̓̏̌́̃̉̎̕ ̠̃̃̏̅̉̌̒ ρ ̑́̈ ̃ ̒̔̓̋̉ ̔̓̑̏̍ ̃̎̔̓̑̉̃̆̎̎̏ 
̍̆̅̌̆̎̎̏ ̝̋́̐̆̌̎̏ ̐̏ ρπȟπ ̍̌ ̎́ ςππ ̍̌ πȟωϷ ̑́̒̓̃̏̑́ 
̠̎́̓̑̉ ̖̌̏̑̉̅́ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊ ̎́ ̏̎̆̕ ̂́̈̉̒̎̏̊ 
̓̆̑́̐̉̉Ȣ ˑ̝̝̌̉̓̆̌̎̏̒̓ ̉̎̔̈̉̉̕ ̃ ̒̑̆̅̎̆̍ ̠̒̏̒̓́̃̌̌́ τπ-60 
̍̉̎̔̓Ȣ 
ˠ̘̜̠̉̓̃́̌̒ ́̎́̍̎̆̈ ̠̈́̂̏̌̆̃́̎̉ȟ ̝́̎́̌̉̈̉̑̏̃́̌̉̒ ̉ 
̜́̍̂̔̌́̓̏̑̎̆ ̜̋́̑̓ ̗̐́̉̆̎̓́ȟ ̝̜̑̆̈̔̌̓́̓ ̛̏̂̆̋̓̉̃̎̏̄̏ 
̏̒̍̏̓̑́ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̃ ̋̌̉̎̉̋̔ȡ ̜̅́̎̎̆ ̘̒̏̍́̓̉̆̒̋̏̄̏ 
̉ ̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ ̒̓́̓̔̒́ȟ ̝̜̑̆̈̔̌̓́̓ ̘̋̌̉̎̉̆̒̋̏̄̏ ̉ 
̘̐́̑́̋̌̉̎̉̆̒̋̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉ ɉ̜̑̔̓̉̎̎̆ ̠̉̒̒̌̆̅̏̃́̎̉ 
̋̑̏̃̉ȟ ˪˗ːȟ ̜̅́̎̎̆ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ˪˪ːȟ 
̜̅́̎̎̆ ̝̔̌̓̑́̈̃̔̋̏̃̏̊ ̅̏̐̐̌̆̑̏̄̑́̉̉̕ȟ ˞˙ˍˑɊȢ 
˝̝̜̆̈̔̌̓́̓ ̉ ̏̂̒̔̇̅̆̎̉̆Ȣ ˜̘̠̆̑̃̉̎́ ̗̏̆̎̋́ ̝̐̑̏̃̏̅̉̌́̒ 
̛̒̔̂̆̋̓̉̃̎̏ ̐̏ ̠̏̔̆̎̉̍̚̚ ̗̐́̉̆̎̓̏̃ȟ ̏̎̉ ̘̏̓̍̆́̌̉ 
̝̙̔̍̆̎̆̎̉̆ ̉̎̓̆̎̒̉̃̎̏̒̓̉ ̉ ̘̜́̒̓̏̓ ̜̖̄̏̌̏̃̎ ̂̏̌̆̊ȟ 
̖̐̑̏̏̅̉̌̉ ̠̝̓̇̆̒̓ ̃ ̄̏̌̏̃̆ȟ ̝̈́̌̏̇̆̎̎̏̒̓ ̃ ̙̖̔́ȟ 
̠̄̏̌̏̃̏̋̑̔̇̆̎̉ȟ ̙̔̍́ ̃ ̄̏̌̏̃̆ȟ ̠̝̔̓̏̍̌̆̍̏̒̓Ȣ  ˜̗̜́̉̆̎̓ 
̘̏̓̍̆́̌̉ ̠̐̏̃̌̆̎̉̆ ̠̏̔̆̎̉̚̚ ̌̆̄̋̏̒̓̉ȟ ̇̆̌́̎̉̆ ̝̠̅̃̉̄́̓̒Ȣ 
˕̈ ̜̖̅́̎̎ȟ ̘̜̖̐̏̌̔̆̎̎ ̃ ̖̏̅̆ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̍̏̇̎̏ ̝̒̅̆̌́̓  
̟̘̈́̋̌̆̎̉̆ȟ ̘̓̏  ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̂́̈̉̒̎̏̊ ̓̆̑́̐̉̉ ̃ 
̉̒̒̌̆̅̏̃́̎̉̉ ̘̝̏̓̍̆́̌́̒ ̔ ςςϷ ̝̜̖̂̏̌̎ȟ ̞̝̆̋̓̉̃̎̏̒̓̕̕ 
̓̆̑́̐̉̉ ˣ̉̓̏̌́̃̉̎̏̍̕ ̘̏̓̍̆̆̎́  ̔ χφϷ ̗̐́̉̆̎̓̏̃Ȣ ˜̑̉ 

̗̏̆̎̋̆ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ ̗̉̓̏̌́̃̉̎̏̍̕ 
̒́̍̉̍̉ ̗̐́̉̆̎̓́̍̉ ̘̙̔̌̔̆̎̉̆ ̏̓̍̆̓̉̌̉ ̃̒̆ ̗̜̐́̉̆̎̓Ȣ ˕̈ 
̖̎̉ ρπϷ ̒̏̏̂̉̌̉̚ ̏ ̘̝̈̎́̉̓̆̌̎̏̍ ̘̙̔̌̔̆̎̉̉ ̒̃̏̆̄̏ 
̠̠̒̏̒̓̏̎̉ ̉ υφϷ  ̏̂ ̔̍̆̑̆̎̎̏̍ ̘̌̆̆̂̎̏̍ ̞̆̋̓̆̕̕ ̘̠̌̆̆̎̉Ȣ 
˞̛̜̔̂̆̋̓̉̃̎̊ ̘̋̌̉̎̉̆̒̋̉̊ ̞̆̋̓̕̕ ̓̆̑́̐̉̉ ̘̎́́̌ 
̠̠̝̠̐̑̏̃̌̓̒  ̎́ τ-υ ̝̅̆̎ ̉̎̔̈̉̊̕ ̉ ̠̒̓́̂̉̌̉̈̉̑̏̃́̌̒ ̋ ρπ 
̟̅̎Ȣ 
˚́ ̏̎̆̕ ̘̠̌̆̆̎̉ ˣ̉̓̏̌́̃̉̎̏̍̕ ̅̏̒̓̏̃̆̑̎̏ ̝̙̝̔̍̆̎̉̌̏̒ 
̘̉̒̌̏ ̝̜̖̂̏̌̎ ̒ ̄̏̌̏̃̎̏̊ ̝̟̂̏̌ȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̆̍ȟ 
̙̎́̑̔̆̎̉̆̍ ̒̎́ ɉ̑ЃπȟπρɊȢ ˜̑̉ ̐̑̏̃̆̅̆̎̉̉ ˞˙ˍˑ 
̝̍́̋̒̉̍́̌̎̏̆ ̘̒̔̓̏̎̏̆ ˍˑ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̒̏̒̓́̃̉̌̏ 
ρχχϻωȟψ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̉ ρφψϻρτȟφ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ̃ 
̄̑̔̐̐̆ ̠̋̏̎̓̑̏̌Ȣ 
˜̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̃ ̗̒̓́̉̏̎́̑ ̔ ̝̜̖̂̏̌̎ ̐̆̑̃̏̊ ̜̄̑̔̐̐ 
̒̑̆̅̎̆̆ ˞ˍˑ ̅̎̆̍ ̉̍̆̌̏ ̘̈̎́̆̎̉̆ ρφσϻρςȟχ ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̃̏ 
̃̓̏̑̏̊ ̄̑̔̐̐̆ ɀ ρυυϻρφȟρ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˜̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ 
̋̔̑̒́ ̘̠̌̆̆̎̉ ̒̑̆̅̎̆̆ ˞ˍˑ ̔ ̝̜̖̂̏̌̎ȟ ̘̙̖̐̏̌̔́̃̉ 
̗̉̓̏̌́̃̉̎̕ȟ ̒̏̒̓́̃̉̌̏ ρσχϻρρȟω ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̃ ̝̋̏̎̓̑̏̌̎̏̊ 
̄̑̔̐̐̆ ɀ ρτφϻρχȟτȢ ˛̘̝̓̍̆́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̒̎̉̇̆̎̉̆ ˞ˍˑ 
ɉ̑ЃπȟπρɊ ̎́ ρψȟσϷ ̔ ̗̐́̉̆̎̓̏̃ ̐̆̑̃̏̊ ̜̄̑̔̐̐ȟ ̃̏ ̃̓̏̑̏̊ 
̄̑̔̐̐̆ ̘̈̎́̉̍̏̊ ̅̉̎́̍̉̋̉ ̎̆ ̟̝̎́̂̌̅́̌̏̒ ɉ̗̑́̈̎̉́ τȟσϷɊȢ 
˞̑̆̅̎̆̆ ̅̎̆̃̎̏̆ ˑˍˑ ̅̏̒̓̏̃̆̑̎̏ ̝̒̎̉̇́̌̏̒ ̔ ̝̜̖̂̏̌̎ ̎́ 
̏̎̆̕ ̘̠̌̆̆̎̉ ˣ̉̓̏̌́̃̉̎̏̍̕ ɉ̑ЃπȟπυɊȢ ˟́̋ȟ ̒̑̆̅̎̆̆ ̅̎̆̃̎̏̆ 
ˑˍˑ ̃ ̘̎́́̌̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̒̏̒̓́̃̉̌̏ ωψϻρτȟσ ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̐̏ 
̘̏̋̏̎́̎̉̉ ̠̉̒̒̌̆̅̏̃́̎̉ ɀ ψσϻρςȟσ ̍̍̑̓Ȣ̒̓Ȣȟ ̃ ̝̋̏̎̓̑̏̌̎̏̊ 
̄̑̔̐̐̆ ̘̝̏̓̍̆́̌́̒ ̘̠̎̆̈̎́̉̍́ ̅̉̎́̍̉̋́ ̒̑̆̅̎̆̄̏ ̅̎̆̃̎̏̄̏ 
ˑˍˑȡ ψωϻρσȟς ̉ ψφϻρςȟυ ̍̍Ȣ̑̓Ȣ̒̓Ȣ ˏ̝̝́̑̉́̂̆̌̎̏̒̓ ˞ˍˑ ̔ 
̝̜̖̂̏̌̎ ̐̆̑̃̏̊ ̜̄̑̔̐̐ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̠̒̏̒̓́̃̌̌́ 
ρψȟυϻυȟς ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ˑˍˑ ɀ ρτȟψϻσȟς ̍̍Ȣ̑̓Ȣ̒̓Ȣȟ ̃̏ ̃̓̏̑̏̊ ̄̑̔̐̐̆ 
ρφȟχϻτȟχ ̉ ρσȟψϻςȟχ ̒̏̏̓̃̆̓̒̓̃̆̎̎̏Ȣ ˏ ̅̉̎́̍̉̋̆ ̐̏̒̌̆ 
̘̠̌̆̆̎̉ ̟̝̎́̂̌̅́̌̏̒ ̅̏̒̓̏̃̆̑̎̏̆ ̒̎̉̇̆̎̉̆ 
̝̃́̑̉́̂̆̌̎̏̒̓̉ ˍˑ ̔ ̝̜̖̂̏̌̎ ̃ ̄̑̔̐̐̆ ̜̏̐̓́ȡ ˞ˍˑ ̅̏ 
ρτȟψϻςȟς ɉ̑ЃπȟπυɊȟ ˑˍˑ ̅̏ ωȟψϻσȟς ̍̍Ȣ̑̓Ȣ̒̓Ȣ ɉÐЃπȟπυɊȢ  
˙̝̜́̋̒̉̍́̌̎̊ ̛̐̏̅̆̍ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ ̃ ̘̓̆̆̎̉̆ 
̒̔̓̏̋ȟ ̏̓̑́̇́̆̓ ̛̟̏̂̆̍̎̔ ̎́̄̑̔̈̋̔ ̎́ ̒̉̒̓̆̍̔ 
̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̉ ̉̍̆̆̓ ̝̙̂̏̌̏̆ ̘̈̎́̆̎̉̆ ̃ ̗̏̆̎̋̆ 
̠̓̇̆̒̓̉ ̘̠̓̆̆̎̉ ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̉ȟ ̠̐̑̆̅̒̓́̃̌̆̓ 
̔̄̑̏̈̔ ̠̑́̈̃̉̓̉ ̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ ̏̒̌̏̇̎̆̎̉̊Ȣ ˚́ ̏̎̆̕ 
̘̠̌̆̆̎̉ ˣ̉̓̏̌́̃̉̎̏̍̕ ̐̉̋̉ ̠̋̏̌̆̂́̎̉ ̝̜̖̍́̋̒̉̍́̌̎ 
̗̉̑̕ ˍˑ ̝̒̄̌́̇̉̃́̌̉̒ȟ ̉ ˍː ̐̑̉̎̉̍́̌́ ̠̂̌́̄̏̐̑̉̓̎̏̆ 
̘̓̆̆̎̉̆ [6,7].   
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ˣ̉̓̏̌́̃̉̎̕ ̝̐̏̌̏̇̉̓̆̌̎̏ ̠̃̌̉̆̓ ̎́ 
̅̉̎́̍̉̋̔ ̜̖̏̒̎̏̃̎ ̐̏̋́̈́̓̆̌̆̊ ̘̒̔̓̏̎̏̄̏ 
̠̍̏̎̉̓̏̑̉̑̏̃́̎̉ ˍˑȟ ̘̓̏ ̐̏̅̓̃̆̑̇̅́̆̓ ̜̟̃̒̏̋̔ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̐̑̆̐́̑́̓́ ̃ ̘̌̆̆̎̉̉ ̗̐́̉̆̎̓̏̃ ̒ ̱  ː[7].   
ˏ̜̜̃̏̅ȡ ˍ̎́̌̉̈ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̉̎̔̈̉̊̕ ˣ̉̓̏̌́̃̉̎́̕ ̔ 
̝̜̖̂̏̌̎ ̒ ̖̘̑̏̎̉̆̒̋̉̍̉ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̎̍̉ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̐̏̋́̈́̌ȟ ̘̓̏ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̐̑̆̐́̑́̓́ ̜̙̃̆ ̔ ̝̜̖̂̏̌̎ ̒ ̟̒̏̐̔̓̒̓̃̔̆̊̚ 
̘̄̉̐̆̑̓̏̎̉̆̒̋̏̊ ̝̟̂̏̌̆̈̎Ȣ ˕̒̒̌̆̅̏̃́̎̉̆ ̄̑̔̐̐ ̗̐́̉̆̎̓̏̃ȟ 
̘̙̖̐̏̌̔́̃̉ ̋̔̑̒ ̗̐̌́̆̂̏ ̒ ̝̜̐̏̌̏̇̉̓̆̌̎̍ ̘̋̌̉̎̉̆̒̋̉̍ 
̞̆̋̓̏̍̕̕ȟ ̓́̋̇̆ ̐̏̋́̈́̌̏ȟ ̘̓̏ ̗̜̑́̃̎̏̆̎̎̊  ̗̐̌́̆̂̏-
̞̆̋̓̕̕ ̟̠̎́̂̌̅́̌̒ ̔ ̗̐́̉̆̎̓̏̃ ̋́̋ ̒ ̉̈̏̌̉̑̏̃́̎̎̏̊ 
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̆̊ȟ ̓́̋ ̉ ̐̑̉ ̏̓̒̔̓̒̓̃̉̉ ̉ 
̘̄̉̐̆̑̓̏̎̉̆̒̋̏̊ ̂̏̌̆̈̎̉Ȣ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̘̏̆̃̉̅̎̏ȟ ̘̓̏ 
̟̃̆̅̔̔̚  ̝̑̏̌ ̃ ̒̏̈̅́̎̉̉ Ⱥ̗̐̌́̆̂̏-̞̆̋̓́̕̕Ȼ ̔ ̝̜̖̂̏̌̎ 
̉̄̑́̆̓ ̎̆ ̝̓̏̌̋̏ ̠̂́̈̉̒̎́ ̠̓̆̑́̐̉ȟ ́ ̓́̋̇̆ 
̖̘̐̒̉̏̌̏̄̉̆̒̋̏̆ Ⱥ̏̇̉̅́̎̉̆ ̘̌̆̆̂̎̏̄̏ ̠̅̆̊̒̓̃̉Ȼ 
̗̐́̉̆̎̓́̍̉ ̏̓  ̛̗̉̎̆̋̉̊ ˣ̉̓̏̌́̃̉̎́̕ [4,5,6,7].   
ˍ̎́̌̉̈ ̘̖̋̌̉̎̉̆̒̋̉ ̜̖̅́̎̎ ̐̏̋́̈́̌ȟ ̘̓̏ ̎́̉̂̏̌̆̆ 
̜̈́̍̆̓̎̊ ̘̜̌̆̆̂̎̊ ̞̆̋̓̕̕ ˣ̉̓̏̌́̃̉̎́̕ȟ  ̐̏ ̟̒̑́̃̎̆̎̉ ̒ 
̗̐̌́̆̂̏ȟ ̟̠̎́̂̌̅́̌̒ ̃ ̙̏̓̎̏̆̎̉̉ ̖̓́̋̉ ̠̐̑̏̃̌̆̎̉̊ȟ ̋́̋ 
̘́̒̓̆̎̉̆̒̋̉̊ ̉ ̗̘̆́̌̄̉̆̒̋̉̊̕ ̜̒̉̎̅̑̏̍ȟ ̜̋̏̄̎̉̓̉̃̎̆ 
̜̎́̃̋̉ȟ ̠̄̏̌̏̃̏̋̑̔̇̆̎̉ȟ ̝̎̆̒̋̏̌̋̏ ̝̙̍̆̎̆  ̐̑̆̐́̑́̓ 
̠̃̌̉̌ ̎́  ̙̠̎́̑̔̆̎̉ ̠̐́̍̓̉Ȣ  
˕̝̜̎̒̓̑̔̍̆̎̓́̌̎̆ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉ ̅̏̒̓̏̃̆̑̎̏ 
̟̐̏̅̓̃̆̑̇̅́̓ ̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ ˣ̉̓̏̌́̃̉̎́̕ ̎́ 
̜̏̒̎̏̃̎̆ ̐̏̋́̈́̓̆̌̉ ̘̒̔̓̏̎̏̄̏ ̠̍̏̎̉̓̏̑̉̑̏̃́̎̉ ˍˑȟ 
̝̙̔̍̆̎̆̎̉̆ ̘̜̒̔̓̏̎̆ ̠̋̏̌̆̂́̎̉ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉ȟ 
̘̓̏ ̒̃̏̅̉̓ ̋ ̍̉̎̉̍̔̍̔ ̑̉̒̋ ̠̑́̈̃̉̓̉ ̘̖̎̆̃̑̏̌̏̄̉̆̒̋̉ 
̏̒̌̏̇̎̆̎̉̊ ̔ ̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̏̊ ̙̉̆̍̉̆̊ ̄̏̌̏̃̎̏̄̏ 
̍̏̈̄́Ȣ 
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ˣ̉̓̏̌́̃̉̎̕ ̘̠̏̓̌̉́̆̓̒ ̖̙̏̑̏̆̊ ̝̟̐̆̑̆̎̏̒̉̍̏̒̓ȡ 
̘̜̐̏̂̏̎̆ ̞̜̆̋̓̕̕ ̉ ̘́̌̌̆̑̄̉̆̒̋̉̆ ̗̑̆́̋̉̉ ̏̓̒̔̓̒̓̃̏̃́̌̉ȟ 
̘̓̏ ̜̅̏̋́̈̃́̆̓ ̝̂̆̈̏̐́̒̎̏̒̓ ̐̑̆̐́̑́̓́Ȣ 

˟́̋̉̍ ̏̂̑́̈̏̍ȟ ˣ̉̓̏̌́̃̉̎̕ ̞̆̋̓̉̃̆̎̕̕ ̃ ̋̏̍̐̌̆̋̒̎̏̍ 
̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̒ ̖̘̑̏̎̉̆̒̋̏̊ ̙̉̆̍̉̆̊ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ȟ 
̗́̒̒̏̉̉̑̏̃́̎̎̏̊ ̒  ̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̆̑̓̏̎̉̆̊ [4,5].    
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˥ȢˍȢ ˟˒˙˕˝˗ˠ˘˛ˏˍ,  ː Ȣ˓Ȣ˞ˍˑ˨˝ˢˍ˚˛ˏˍȟ ˞ Ȣ˗Ȣ˞˒˕˘˩ˢˍ˚˛ˏˍȟ  ˙Ȣ˟Ȣˑˍ˖˝ˎ˒˗˛ˏ 
ˣ˒˝˒ˎ˝˛ˏˍ˞˗ˠ˘ˬ˝˘˨ ˍˠ˝ˠ˨˙˒˚  ˓ ˚˒ ˛˞˨˙˥ˍ  ̱ ː ˙˒˚ ˚ˍˠ ˍ˞˟ˍ˝ˑˍ ˗˛˙˜˘˒˗˞˟˴ ˣ˕˟˛˜˝˛˟˒˗˟˕ˏ˟˴   

˟˒˝ˍ˜˕ˬ˚˨  ˟˕˴˙ˑ˴˘ː˴  
 
˟ ̨̊̎ȡ ˴̨̌̆̒̐̆̌ ̜́̑̓̆̑̉́̌  ̠̄̉̐̆̑̓̏̎̉̍̆̎ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ́̔̑̔ ́ ̙̜́̌̅ ̔ ̨̨̋̆̈̎̅̆̄ ̨̋̏̍̐̌̆̋̒̓ ̨̗̉̓̏̐̑̏̓̆̋̓̉̃̓ 
̠̜̓̆̑́̐̉̎  ̨̨̨̨̓̉̍̅̌̄  
ˣ̨̉̓̏̌́̃̉̎̎̕   ̆  ̨̨̂̆̌̄̌ ̨̆̍̅̋ ̎ ̨̓̉̇̆̒ ́̑́̅́ ̜́̓̎́̒̓́ ̗̠̆́̌̄̉̕ ̒̉̎̅̑̏̍ȟ ̂́̒ ̜́̊̎́̌̔ ̨̋̆̈̎̅̆ȟ ̜̇́̅̓  ̂ ̙̜̜̈̔̌ ̜̜̎  
̜́̑́̌̅Ȣ ˔̆̑̓̓̆̔- ̜́̒̐́̐̓  ̨̨̅̒̓̆̑ ̅ ̨̊̆̋̓ ̓ ̑̅̆ ̒́̌̍́ ̜̓ ̜ ̜̐́̌̅ ˣ̨̉̓̏̌́̃̉̎̎̕  ́̎ ̜̜̜̒̍̎   ̓ ̨̔̌̋ ̍̏̎̉̓̏̑̌́̔ ̨̨̎̆̄̈̄ 

̋ ̨̨̙̑̒̆̓̋̓̆̑̎̆ ̜̑́̒̓́̊̅ȟ ̨̨̨̝̃́̑̉́̂̆̌̅̄̎  ̋̆̍ ̨̂̏̌̔ȟ ̂ ̌ ̠̄̉̐̏̓̆̎̈̉ ̠̜̓̆̑́̐̉̎  ̨̨̨̙̉̆̌̆̎̒̎  ̜̜̅́̍̔̎  ̓ ̨̔̆̋̆̌̎ ̂́̒ 
̨̨̙̆̍̅̆̌̔̌̆̑̅  ̍̆̎ ̜̂́̒̓  ̜̜̍̉̎  ̜̜̒̏̈̌̍́̌ ̙̠̜̉̆̍̉̒̎ ̜́̈̅́̓́̅Ȣ ˣ̉̓̏̌́̃̉̎̕ ̂́̒ ̜̜̍̉̎  ̠̜́̑̓̆̑̉̌  ̠̄̉̐̆̑̓̏̎̉̍̆̎ 
̨̨̌̒̐̆̄̆̎ ̜̜̒̏̈̌̍́̌ ̨̙̠̉̆̍̉̒̍̆̎ ̜́̔̑̔̅  ̨̙̋̆̆̎̅ ̙̜̉̐́̒̎̅́ ̓ ̨̨̉̍̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̗̠̜̆̑̆̂̑̏̃́̒̋̔̌̑̌ ̜́̔̑̔ȟ ̗̉̓̏̌́̃̉̎̕ȟ ̗̠̎̆̊̑̏̐̑̏̓̆̋̉ȟ ̓ ̨̔̌̋ ̍̏̎̉̓̏̑̌́̔Ȣ 

 
 
 

3(ȢˍȢ 4%-)2+5,/6ȟ 'ȢZH.SADYRHANOVA, S.K.SEILHANOVA, M.T.DAYRBEKOV 
THE EFFECTIVENESS OF COMPLEX CYTOPROTECTIVE THERAPY IN PATIENTS WITH CEREBROVASCULAR DISEASE AND  

CONCOMITANT HYPERTENSION 
 

Resume: Cerebral stroke and the progressing chronic ischemia of a brain are the conducting reasons of an invalidization [1,2] now. The 
epidemiological and demographic situation in the world on cerebrovaskular pathology is characterized by universal prevalence of this 
pathology, the " aging of the population" and increase in the diseases progressing the cerebrovaskular, their "rejuvenation", in connection 
with growth of extreme factors and influences. The most noticeable medical effect of Citoflavin was observed concerning a cefalgia syndrome, 
dizzinesses, memory violation. Tool methods of research authentically confirm positive influence of Citoflavin on the main indicators of the 
daily monitoring of arterial pressure (DMAP), variability reduction the HELL that minimizes risk of development of complications of 
hypotensive therapy in patients with chronic ischemia of a brain. Citoflavin is effective in complex treatment of patients with the chronic 
ischemia of a brain associated with an arterial hypertension.  
Keywords : cerebrovaskular illness, Citoflavin, neuroprotection, daily monitoring. 
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ːȢˍȢ ˗ˠ˞ˍ˕˚˛ˏˍȟ ˍȢ˥Ȣ ˢˍ˞ˍ˚˛ˏˍ  
ˣ̝̠̆̎̓̑́̌̎́ ̠̄̏̑̏̅̒̋́ ̘̠̋̌̉̎̉̆̒̋́ ̝̗̂̏̌̎̉́ ̄̏̑̏̅́ ˍ̜̌̍́̓ 

 
˛˜˨˟ ˜˝˕˙˒˚˒˚˕ˬ ˜˝˒˜ˍ˝ˍ˟ˍ ˚˒˙˛˟ˍ˚ ˏ ˘˒ˤ˒˚˕˕ ˗˛ː˚˕˟˕ˏ˚˨ˢ ˚ˍ˝ˠ˥˒˚˕˖ ˜˝˕ ˑ˕˞ˣ˕˝˗ˠ˘ˬ˟˛˝˚˛˖ 

˪˚ˣ˒ˡˍ˘˛˜ˍ˟˕˕ 
 

˞̝̠̓́̓ ̠̐̏̒̃̆̎́̚ ̘̟̉̈̔̆̎̉ ̠̠̃̌̉̎̉ ̎̉̍̏̅̉̐̉̎́ ɉ̐̑̆̐́̑́̓ ˚̆̍̏̓́̎ Ⱥ-ÅÄÏÃÈÅÍÉÅȻ ,4$ ˗̉̐̑Ɋ ̎́ ̘̓̆̆̎̉̆ ̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ 
̞̗̎̆́̌̏̐́̓̉̉̕ȟ ̐̔̓̆̍ ̘̙̠̔̌̔̆̎̉ ̗̝̆̑̆̂̑́̌̎̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̉ ̗̒̓́̂̉̌̉̈́̉̉ ̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̜̖̍̏̈̄̏̃ ̎̆̊̑̏̎̏̃Ȣ 
˜̏̅̑̏̂̎̏ ̜̅́̎ ̝̜̑̆̈̔̌̓́̓ ̐̑̏̃̆̅̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̉ ̂̆̈̏̐́̒̎̏̒̓̉ ̐̑̆̐́̑́̓́ ˚̆̍̏̓́̎ ̔ ψτ ̗̐́̉̆̎̓̏̃ ̒ 
̅̉́̄̎̏̈̏̍ ̗̠̠̅̉̒̉̑̋̔̌̓̏̑̎́ ̞̗̠̎̆́̌̏̐́̓̉̕Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̗̠̠̅̉̒̉̑̋̔̌̓̏̑̎́ ̞̗̠̎̆́̌̏̐́̓̉̕ȟ ̜̋̏̄̎̉̓̉̃̎̆ ̙̠̎́̑̔̆̎̉ȟ ̝́̑̓̆̑̉́̌̎̏̆ ̅́̃̌̆̎̉̆ȟ ̙̘̠̉̆̍̉̆̒̋́ ̝̂̏̌̆̈̎ 
̗̒̆̑̅́ȟ ̊ ̆̍̏̓́̎Ȣ 
 
ˎ̜̌̏̋́̓̏̑ ̝̗̜̖̋́̌̉̆̃ ̋́̎́̌̏̃ ̖̙̏̑̏̏ ̜̉̈̃̆̒̓̎ 
̟̐̑́̋̓̉̋̔̉̍̚ ̘̃̑́́̍ ̋́̋ ̘̠̋́̑̅̉̏̌̏̄̉̆̒̋́ ̄̑̔̐̐́ 
̐̑̆̐́̑́̓̏̃ȟ ̏̅̎́̋̏ ̝̜̏̓̅̆̌̎̆ ̐̑̆̅̒̓́̃̉̓̆̌̉ ̅́̎̎̏̄̏ 
̋̌́̒̒́ ̔̇̆ ̘̅̏̒̓́̓̏̎̏ ̅́̃̎̏ ̠̟̠̐̑̉̍̆̎̓̒ ̋́̋ ̜̃́̈̏̓̑̏̐̎̆ 

̒̑̆̅̒̓̃́ ̐̑̉ ̐́̓̏̌̏̄̉̉ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ 
ɉˣ˚˞ɊȢ ˕̠̅̆ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̂̌̏̋́̓̏̑̏̃ ̝̗̜̖̋́̌̉̆̃ ̋́̎́̌̏̃ 
̃ ̎̆̃̑̏̌̏̄̉̉ ̝̑̏̅̉̌́̒ ̃ ̠̒̃̈̉ ̒ ̘̎́̌̉̉̆̍ ̔ ̞̖̓̉ 
̐̑̆̐́̑́̓̏̃ ̒̃̏̊̒̓̃́ ̞̆̋̓̉̃̎̏̕̕ ̠̝̐̏̅́̃̌̓ 



 
 

 

198 

̝̗̜̋́̌̉̊̈́̃̉̒̉̍̊ ̖̍̆́̎̉̈̍ ̠̑́̈̃̉̓̉ ̃́̈̏̒̐́̈̍́ȟ 
̟̒̏̐̔̓̒̓̃̔̆̄̏̚ ̍̎̏̄̉̍ ̘̐́̓̏̌̏̄̉̆̒̋̉̍ ̠̠̒̏̒̓̏̎̉̍ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̉ ̝̒̆̑̆̈̎̏ ̠̟̔̒̔̄̔̂̌̆̄̏̚ ̖̉ ̘̓̆̆̎̉̆Ȣ ˏ 
̠̎́̒̓̏̉̊̚ ̍̏̍̆̎̓ ̏̅̎̉̍ ̉̈ ̂̌̏̋́̓̏̑̏̃ ̝̗̜̖̋́̌̉̆̃ 
̋́̎́̌̏̃ȟ ̠̜̖̐̑̉̍̆̎̆̍ ̃ ̎̆̃̑̏̌̏̄̉̉ ̉ ̖̎̆̊̑̏̉̑̔̑̄̉̉ȟ 
̠̠̠̃̌̆̓̒ ̎̉̍̏̅̉̐̉̎Ȣ 
˚̜́̋̏̐̌̆̎̎̊ ̍̉̑̏̃̏̊ ̘̋̌̉̎̉̆̒̋̉̊ ̜̏̐̓ ̝̒̃̉̅̆̓̆̌̒̓̃̔̆̓ 
̏ ̘̝̈̎́̉̓̆̌̎̏̊ ̞̆̋̓̉̃̎̏̒̓̉̕̕ ̎̉̍̏̅̉̐̉̎́  ̃ ̘̋́̆̒̓̃̆ 
̃́̈̏́̋̓̉̃̎̏̄̏ ̉ ̙̘̐̑̏̓̉̃̏̉̆̍̉̆̒̋̏̄̏ ̒̑̆̅̒̓̃́ ̐̑̉ 
̘̜̖̑́̈̌̉̎ ̘̖̋̌̉̎̉̆̒̋̉ ̖̏̑̍́̕ ̏̒̓̑̏̊ ̗̝̆̑̆̂̑́̌̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̉ ̐̑̉ ̘̆̑̆̐̎̏-̍̏̈̄̏̃̏̊ 
̓̑́̃̍̆ȟ ̖̃̒̆ ̖̃̉̅́ ̝̉̎̒̔̌̓̏̃ȟ ̘̐̏̒̓̄̉̐̏̋̒̉̆̒̋̏̊ 
̞̗̎̆́̌̏̐́̓̉̉̕Ȣ ˛̅̎́̋̏ ́̎́̌̉̈ ̅̏̒̓̔̐̎̏̊ ̎́̍ ̘̎́̔̎̏̊ 
̜̌̉̓̆̑́̓̔̑ ̐̏̋́̈́̌ ̏ ̘̎̆̅̏̒̓́̓̏̎̏̊ ̘̉̈̔̆̎̎̏̒̓̉ ̠̠̃̌̉̎̉ 
̎̉̍̏̅̉̐̉̎́ ̎́ ̘̓̆̆̎̉̆ ̖̘̑̏̎̉̆̒̋̏̊ ̗̝̆̑̆̂̑́̌̎̏̊ 
̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̉ ̜̃̈̃́̎̎̏̊ ̟̆ ̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ 
̞̗̎̆́̌̏̐́̓̉̉̕Ȣ ˚́̉̂̏̌̆̆ ̘́̒̓̏ ̜̏̒̎̏̃̎̍̉ ̘̐̑̉̉̎́̍̉ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̠̠̟̠̃̌̓̒ ̝̠́̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̏̎̉ ̉ 
̗̝̜̆̑̆̂̑́̌̎̊ ́̓̆̑̏̒̋̌̆̑̏̈Ȣ ˛̅̎̉̍̉ ̉̈ ̜̖̐̆̑̃ ̒̉̍̐̓̏̍̏̃ 
̠̑́̈̃̉̓̉ ̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ ̞̗̎̆́̌̏̐́̓̉̉̕ ̠̠̠̃̌̆̓̒ 
̑́̈̃̉̓̉̆ ̜̖̋̏̄̎̉̓̉̃̎ ̙̎́̑̔̆̎̉̊ȡ ̒̎̉̇̆̎̉̆ ̠̐́̍̓̉ȟ 

̗̗̋̏̎̆̎̓̑́̉̉ ̠̃̎̉̍́̎̉Ȣ 
ˠ̘̜̠̉̓̃́ ̃̒̆ ̜̙̃̆̉̈̌̏̇̆̎̎̏̆ȟ ̗̝̟̆̌ ̙̎́̆̄̏ 
̠̉̒̒̌̆̅̏̃́̎̉ ̠̝̃̉̌̏̒ ̘̉̈̔̆̎̉̆ ̠̠̃̌̉̎̉ ̎̉̍̏̅̉̐̉̎́ 
ɉ̐̑̆̐́̑́̓ ˚̆̍̏̓́̎ Ⱥ-ÅÄÏÃÈÅÍÉÅȻ ,4$ ˗̉̐̑Ɋ ̎́ ̘̓̆̆̎̉̆ 
̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ ̞̗̎̆́̌̏̐́̓̉̉̕ȟ ̐̔̓̆̍ ̘̙̠̔̌̔̆̎̉ 
̗̝̆̑̆̂̑́̌̎̏̄̏ ̠̋̑̏̃̏̏̂̑́̆̎̉̚ ̉ ̗̒̓́̂̉̌̉̈́̉̉ 
̗̝̔̎̋̉̏̎́̌̎̏̄̏̕ ̠̠̒̏̒̓̏̎̉ ̜̖̍̏̈̄̏̃ ̎̆̊̑̏̎̏̃Ȣ 
˛̜̒̎̏̃̎̍̉ ̠̐̏̋́̈́̓̆̌̍̉ ̠̠̃̌̉̎̉ ˚̆̍̏̓́̎́ ̎́ ̘̓̆̆̎̉̆ 
̠̈́̂̏̌̆̃́̎̉ ̜̍ ̙̑̆̉̌̉ ̝̝̉̒̐̏̌̈̏̃́̓ ̝̒̓̆̐̆̎ ̘̙̠̔̌̔̆̎̉ 
̜̖̋̏̄̎̉̓̉̃̎ ̐̏̋́̈́̓̆̌̆̊ȟ ́ ̉̍̆̎̎̏ ̘̙̔̌̔̆̎̉̆ ̠̐́̍̓̉ ̉ 
̗̗̋̏̎̆̎̓̑́̉̉ ̠̃̎̉̍́̎̉Ȣ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ 
ˏ ̟̉̒̒̌̆̅̔̆̍̔ ̄̑̔̐̐̔ ̜̂̌̉ ̟̘̜̃̋̌̆̎ τπ ̝̜̖̂̏̌̎ ̒ 
̅̉́̄̎̏̈̏̍ ̗̠̠̅̉̒̉̑̋̔̌̓̏̑̎́ ̞̗̠̎̆́̌̏̐́̓̉̕ ̃ 
̒̏ ̏̓̃̆̓̒̓̃̉̉ ̒ ̠̋̑̉̓̆̑̉̍̉ ˏ˛˔Ȣ ˠ ρσ ɉσςȟυ ϷɊ ̉̈ ̖̎̉ 
̅̉́̄̎̏̒̓̉̑̏̃́̌̉ ̞̗̟̎̆́̌̏̐́̓̉̕ ˴ ̒̓́̅̉̉ ̉ ̔ ςχ ɉφχȟυ ϷɊ ɀ ˴ ˴ 
̒̓́̅̉̉ȟ ̒̏̄̌́̒̎̏ ̗̋̌́̒̒̉̉̋́̉̉̕ ̜̖̒̏̒̔̅̉̒̓ ̈́̂̏̌̆̃́̎̉̊ 
̄̏̌̏̃̎̏̄̏ ̍̏̈̄́Ȣ ˕̠̒̒̌̆̅̔̆̍́ ̄̑̔̐̐́ ̠̒̏̒̓̏̌́ ̉̈ ςτ 
̇̆̎̉̎̚ ɉφπϷɊ ̉ ρφ ̘̍̔̇̉̎ ɉτπϷɊȟ ̜̜̖̃̂̑́̎̎ ̉̈ ̘̉̒̌́ 
̜̖̐̌́̎̏̃ ̗̐́̉̆̎̓̏̃ ˣ̝̆̎̓̑́̌̎̏̊ ̄̏̑̏̅̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ 
̝̗̜̂̏̌̎̉ ̄Ȣ ˍ̜̌̍́̓ ɉ̑̉̒̔̎̏̋ 1). 

 

 
˝̉̒̔̎̏̋ ρ - ̋ ́̒̐̑̆̅̆̌̆̎̉̆  ̗̐́̉̆̎̓̏̃ ̐̏ ̄̆̎̅̆̑̎̏̍̔ ̐̑̉̈̎́̋̔  

 
˞̑̆̅̎̉̊ ̃̏̈̑́̒̓ ̗̐́̉̆̎̓̏̃ ̃ ̄̑̔̐̐̆ ̜̂̌ ɀ υψȟυ̌̆̓ȟ ̐̑̉ ̞̓̏̍ 
̒́̍̏̍̔ ̍̏̌̏̅̏̍̔ ̗̐́̉̆̎̓̔ ̜̂̌̏ τχ ̌̆̓ȟ ̎́̉̂̏̌̆̆ 
̃̏̈̑́̒̓̎̏̍̔ χχ ̌̆̓Ȣ ˏ̒̆ ̗̜̐́̉̆̎̓ ̜̂̌̉ ̒ ̜̜̃̒̓́̃̌̆̎̎̍ 
̅̉́̄̎̏̈̏̍ ɀ ̝̠́̑̓̆̑̉́̌̎́ ̠̄̉̐̆̑̓̏̎̉ȟ ̎́ ̠̐̑̏̓̇̆̎̉̉ ̎̆ 
̍̆̎̆̆ ̠̐̓̉ ̌̆̓ȟ ̠̒̏̒̓̏̌̉ ̎́ ̅̉̒̐́̎̒̆̑̎̏̍ ̘̔̆̓̆ ̉ 
̐̑̉̎̉̍́̌̉ ̟̂́̈̏̃̔ ̟̓̆̑́̐̉ȟ ̘̐̑̉̆̍ ̎̆ ̔ ̖̃̒̆ ̗̐́̉̆̎̓̏̃ 
̜̂̌̉ ̜̅̏̒̓̉̄̎̔̓ ̝̜̋̏̎̓̑̏̌̎̆ ̗̜̉̑̕ ̝́̑̓̆̑̉́̌̎̏̄̏ 
̠̅́̃̌̆̎̉Ȣ ˟́̋ ̇̆ ̒̓̏̉̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̔ ̝̙̎̆̂̏̌̏̄̏ ̘̉̒̌́ 
̗̐́̉̆̎̓̏̃ ɉρπϷɊ ̃ ̄̑̔̐̐̆ ̘̝̏̓̍̆́̌̉̒ ̘̋̌̉̎̉̆̒̋̉̆ 
̠̠̐̑̏̃̌̆̎̉ ̙̘̉̆̍̉̆̒̋̏̊ ̂̏̌̆̈̎̉ ̗̒̆̑̅́ ̉ ̟̖̒̏̐̔̓̒̓̃̔̉̚ 
̈́̂̏̌̆̃́̎̉̊ȟ ̟̖̓̑̆̂̔̉̚ ̝̅̏̐̏̌̎̉̓̆̌̎̏̊ ̓̆̑́̐̉̉Ȣ  
ˠ ̖̃̒̆ ̝̜̖̂̏̌̎ ̑̆̄̉̒̓̑̉̑̏̃́̌̉ ̠̠̐̑̏̃̌̆̎̉ 
̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ ̞̗̎̆́̌̏̐́̓̉̉̕ ̒ ̘̋̌̉̎̉̆̒̋̉̍̉ 
̒̉̍̐̓̏̍́̍̉ ̠̐̏̑́̇̆̎̉ ̍̏̈̄́ȡ 
- ̒̎̉̇̆̎̉̆ ̝̐̏̈̎́̃́̓̆̌̎̏̊ ̉ ̋̏̄̎̉̓̉̃̎̏̊ ̗̔̎̋̉̉̕ȡ 
̒̎̉̇̆̎̉̆ ̠̐́̍̓̉ ̉ ̠̃̎̉̍́̎̉ȟ ̔̐̌̏̆̎̉̆̚ ̜̙̠̍̌̆̎̉ȟ 
̘̏̄̑́̎̉̆̎̉̆ ̒̐̏̒̏̂̎̏̒̓̉ ̝̐̌́̎̉̑̏̃́̓ ̉ ̝̋̏̎̓̑̏̌̉̑̏̃́̓ 
̒̃̏̉ ̠̅̆̊̒̓̃̉Ƞ 
- ̞̗̝̍̏̉̏̎́̌̎̏-̘̜̌̉̎̏̒̓̎̆ ̑́̒̒̓̑̏̊̒̓̃́ȡ ̠́̐́̓̉ȟ 
̞̗̝̠̍̏̉̏̎́̌̎́ ̝̝̌́̂̉̌̎̏̒̓ȟ ̠̅̆̐̑̆̒̒̉ȟ ̝̝̑́̈̅̑́̇̉̓̆̌̎̏̒̓ 
̉ ̑̆̇̆ ̝̑́̒̓̏̑̍̏̇̆̎̎̏̒̓Ȣ 
ˏ̒̆ ̗̜̐́̉̆̎̓ ̜̂̌̉ ̜̑́̈̅̆̌̆̎ ̎́ ̅̃̆ ̜̄̑̔̐̐ȡ ρ-̟ȟ 
̏̒ ̟̎̏̃̎̔ȟ ̒̏̒̓́̃̉̌̉ ςυ ̝̜̖̂̏̌̎ȟ ̜̋̏̓̏̑̆ ̎́ ̏̎̆̕ 
̝̉̎̅̉̃̉̅̔́̌̎̏ ̐̏̅̏̂̑́̎̎̏̊ ́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎̏̊ ̓̆̑́̐̉̉ 
̐̑̉̎̉̍́̌̉ ̎̉̍̏̅̉̐̉̎ ɉ˚̆̍̏̓́̎ȟ "Medochemie LTDͼȟ ˗̉̐̑Ɋ 
̃ ̅̏̈̆ ωπ ̍̄ ̃ ̒̔̓̋̉Ƞ ς-̟ȟ ̄̑̔̐̐̔ ̠̒̑́̃̎̆̎̉ȟ ̒̏̒̓́̃̉̌̉ ρυ 
̝̜̖̂̏̌̎ȟ ̜̋̏̓̏̑̆ ̐̑̉̎̉̍́̌̉ ̝̓̏̌̋̏ 
̟̉̎̅̉̃̉̅̔́̌̉̈̉̑̏̃́̎̎̔ ̟́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎̔ ̟̓̆̑́̐̉Ȣ 

˛̂̆ ̜̄̑̔̐̐ ̜̂̌̉ ̜̒̏̐̏̒̓́̃̉̍ ̐̏ ̃̏̈̑́̒̓̔ȟ ̐̏̌̔ ̉ ̠̓̇̆̒̓̉ 
̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ ̞̗̎̆́̌̏̐́̓̉̉̕Ȣ 
˜̆̑̆̅ ̟̘̃̋̌̆̎̉̆̍ ̃ ̐̑̏̄̑́̍̍̔ ̉ ̘̆̑̆̈ σ ̠̗̍̆̒́ ̘̠̌̆̆̎̉ 
̃̒̆̍ ̝̜̂̏̌̎̍ ̐̑̏̃̏̅̉̌̉ ̘̜̃̑́̆̂̎̊ ̏̒̍̏̓̑ ̉ ̒̓́̎̅́̑̓̎̏̆ 
̘̋̌̉̎̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ȟ ̟̘̠̃̋̌́ ̏̐̑̆̅̆̌̆̎̉̆ 
̌̉̐̉̅̎̏̄̏ ̒̐̆̋̓̑́ ̋̑̏̃̉Ȣ ˜̏̍̉̍̏ ̞̓̏̄̏ ̜̂̌̉ ̜̜̃̐̏̌̎̆̎ 
̟̒̌̆̅̔̉̆̚ ̝̜̉̎̒̓̑̔̍̆̎̓́̌̎̆ ̜̍̆̓̏̅ ̠̏̂̒̌̆̅̏̃́̎̉ȡ 
̞̖̘̏̋́̑̅̉̏̄̑́̉̆̒̋̏̆̕ ̉̒̒̌̆̅̏̃́̎̉̆ ̒ ̅̏̐̐̌̆̑̏̃̒̋̏̊ 
̗̏̆̎̋̏̊ ̘̃̎̔̓̉̒̆̑̅̆̎̏̊ ̄̆̍̏̅̉̎́̍̉̋̉ȟ ̉̒̒̌̆̅̏̃́̎̉̆ 
̍̏̈̄̏̃̏̄̏ ̋̑̏̃̏̓̏̋́Ȣ ˏ̒̆̍ ̗̐́̉̆̎̓́̍ ̜̂̌̏ ̐̑̏̃̆̅̆̎̏ 
̋̏̍̐̌̆̋̒̎̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ȟ ̋̏̓̏̑̏̆ ̟̘̃̋̌́̌̏ ̗̏̆̎̋̔ 
̘̎̆̃̑̏̌̏̄̉̆̒̋̏̄̏ ̉ ̘̒̏̍́̓̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ̝̂̏̌̎̏̄̏ȟ 
̖̘̎̆̊̑̏̐̒̉̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ 
̋̑́̓̋̏̊ ̙̜̋́̌ ̗̏̆̎̋̉ ̖̘̐̒̉̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ɉ˗˥˛˜˞ȟ-ÉÎÉ-
ÍÅÎÔÁÌ3ÔÁÔÅ%ØÁÍÉÎÁÔÉÏÎɊȟ ̠̋̏̓̏̑́ ̠̐̏̈̃̏̌̆̓ ̗̝̆̎̉̓ ̝̒̓̆̐̆̎ 
̜̃̑́̇̆̎̎̏̒̓̉ ̜̖̋̏̄̎̉̓̉̃̎ ̙̎́̑̔̆̎̉̊ȟ ̋̑̏̍̆ ̓̏̄̏ ̠̅̌ 
̗̏̆̎̋̉ ̜̖̋̏̄̎̉̓̉̃̎ ̗̔̎̋̉̊̕ ̝̝̉̒̐̏̌̈̏̃́̌́̒ ̍̆̓̏̅̉̋́ 
̗̓́̂̌̉ ˥̝̔̌̓̆ ̉ ̓̆̒̓ ̠̑̉̒̏̃́̎̉ ̘́̒̏̃ ɉS.Lovenstoneet, S. 
Gauthier, 2001). 
˪̝̆̋̓̉̃̎̏̒̓̕̕ ̉ ̝̐̆̑̆̎̏̒̉̍̏̒̓ ̘̠̌̆̆̎̉ ̗̏̆̎̉̃́̌̉ ̎́ 
̏̒̎̏̃́̎̉̉ ̛̜̖̒̔̂̆̋̓̉̃̎ ̒̉̍̐̓̏̍̏̃ȟ ́ ̓́̋̇̆ ̒ ̘̔̆̓̏̍ 
̛̜̖̏̂̆̋̓̉̃̎ ̜̖̅́̎̎ ̘̃̑́̆̂̎̏̄̏ ̟̠̎́̂̌̅̆̎̉ ̉ ̅̉̎́̍̉̋̉ 
̐̏̋́̈́̓̆̌̆̊ ̜̖̌́̂̏̑́̓̏̑̎ ̉ ̝̜̖̉̎̒̓̑̔̍̆̎̓́̌̎ ̍̆̓̏̅̏̃ 
̠̏̂̒̌̆̅̏̃́̎̉Ȣ 
ˍ̟̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎̔ ̟̓̆̑́̐̉ ̃̒̆̍ ̝̜̂̏̌̎̍ ̘̎́̈̎́́̌̉ 
̝̉̎̅̉̃̉̅̔́̌̎̏ȟ ̃ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̘̋̌̉̎̉̆̒̋̉̍ ̘̓̆̆̎̉̆̍ 
̠̈́̂̏̌̆̃́̎̉ ̉ ̜̅́̎̎̍̉ ̛̏̂̆̋̓̉̃̎̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉Ȣ 
˜̗̜́̉̆̎̓ ̖̏̂̆̉ ̄̑̔̐̐ ̃ ̑́̃̎̏̊ ̒̓̆̐̆̎̉ ̘̐̏̌̔́̌̉ȡ 

40%

60%

ʄʫʞʯʠʥɾrʝʥʱʠʥʳ 



 
 

199 

̘̜̍̏̆̄̏̎̎̆ ɉ̉̎̅́̐́̍̉̅ȟ ̖̄̉̅̑̏̌̏̑̏̓̉́̈̉̅Ɋȟ ̜̉̎̄̉̂̉̓̏̑ 
̟́̎̄̉̏̓̆̎̈̉̎̐̑̆̃̑́́̆̄̏̚̚ ̆̑̍̆̎̓́̕ ɉ̞̎́̌́̐̑̉̌ȟ 
̌̉̈̉̎̏̐̑̉̌Ɋȟ ̜́̎̓́̄̏̎̉̒̓ ̗̑̆̆̐̓̏̑̏̃ ́̎̄̉̏̓̆̎̈̉̎́ ˴˴ 
ɉ̌̏̒́̑̓́̎ȟ ̋́̎̅̆̒́̑̓́̎Ɋȟ Â-̜́̅̑̆̎̏̂̌̏̋́̓̏̑ ɉ̂̉̒̏̐̑̏̌̏̌ɊȢ 
ˠ ψφ Ϸ ̝̜̖̂̏̌̎ ̝̉̒̐̏̌̈̏̃́̌̉ ̟̋̏̍̂̉̎̉̑̏̃́̎̎̔ ̟̓̆̑́̐̉Ȣ 
˕̈ ̘̎́̈̎́̆̎̉̊ ̟̘̉̒̋̌̉̌̉ ̜́̎̓́̄̏̎̉̒̓ ̝̗̠̋́̌̉Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̖̉ ̏̂̒̔̇̅̆̎̉̆. 
ˏ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̃̒̆ ̗̜̐́̉̆̎̓ ̖̙̏̑̏̏ ̐̆̑̆̎̏̒̉̌̉ ̐̑̉̆̍ 
˚̆̍̏̓́̎́ ̃ ̘̓̆̆̎̉̆ σ ̠̗̍̆̒̆̃ȟ ̘̜̖̐̏̂̏̎ ̗̑̆́̋̉̊ ̎̆ 
̜̠̃̃̌̆̎̏ȟ ̏̒̎̏̃́̎̉̊ ̠̅̌ ̠̐̑̆̋̑́̆̎̉̚ ̐̑̉̆̍́ ̐̑̆̐́̑́̓́ ̎̆ 
̃̏̈̎̉̋̌̏Ȣ 
ˏ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̐̑̉ ̟̎́̂̌̅̆̎̉̉ ̃ ̘̓̆̆̎̉̆ σ ̠̗̍̆̒̆̃ 
̜̠̃̃̌̆̎̏ ̘̙̔̌̔̆̎̉̆ ̘̠̒́̍̏̔̃̒̓̃̉ ̝̜̖̂̏̌̎ȡ ̘̙̝̔̌̔̉̌́̒ 
̠̝̐́̍̓ȟ ̝̒̎̉̈̉̌́̒ ̘́̒̓̏̓́ ̜̖̄̏̌̏̃̎ ̂̏̌̆̊ ̃ ̒̑̆̅̎̆̍ ̎́ 
ψτϷȟ ̄̏̌̏̃̏̋̑̔̇̆̎̉̊ ɀ ̎́ χρȟτϷ ̉ ̠̏̔̆̎̉̚̚ ̙̔̍́ ̃ ̄̏̌̏̃̆ 
ɀ ̎ ́ φφϷȢ  
˞̘̠̉̒̓̆̍́̓̉̆̒̋́ ̠́̎̓̉̄̉̐̆̑̓̆̎̈̉̃̎́ ̠̓̆̑́̐̉ ̎́ 
̠̐̑̏̓̇̆̎̉̉ σ ̠̗̍̆̒̆̃ ̝̒̏̐̑̏̃̏̇̅́̌́̒ ̖̜̒̏̅̎̍̉ 
̠̉̈̍̆̎̆̎̉̍̉ ˍˑ ̃ ̖̏̂̆̉ ̖̄̑̔̐̐́ ̝̜̖̂̏̌̎ ̉ 
̝̒̃̉̅̆̓̆̌̒̓̃̏̃́̌́ ̏̂ ́̅̆̋̃́̓̎̏ ̐̏̅̏̂̑́̎̎̏̍ȟ 
̞̆̋̓̉̃̎̏̍̕̕ ̘̌̆̆̎̉̉Ȣ ˟́̋̇̆ ̒̓̏̉̓ ̝̏̓̍̆̓̉̓ ̘̓̏ 
̝̜̋̏̎̓̑̏̌̎̆ ̗̜̉̑̕ ˍˑ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̔ τ ̗̐́̉̆̎̓̏̃ 
ɉρφϷ ̏̓ ̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐Ɋ ̜̂̌̉ ̜̅̏̒̓̉̄̎̔̓ ̝̓̏̌̋̏ ̐̏̒̌̆ 
̘̠̎́̈̎́̆̎̉ ̋̏̍̂̉̎̉̑̏̃́̎̎̏̊ ̓̆̑́̐̉̉ ̃ ̘̒̏̆̓́̎̉̉ ̒ 

˚̆̍̏̓́̎̏̍ ̃  ̘̒̔̓̏̎̏̊ ̅̏̈̆ ωπ ̍̄Ȣ 
˜̘̜̏̌̔̆̎̎̆ ̎́̍̉ ̜̅́̎̎̆ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̜̖̌́̂̏̑́̓̏̑̎ 
̉̒̒̌̆̅̏̃́̎̉̊ ̏  ̠̃̌̉̎̉̉ ̎̉̍̏̅̉̐̉̎́ ɉ˚̆̍̏̓́̎Ɋ ̎́ 
̟̒̉̒̓̆̍̎̔ ̉ ̘̟̃̎̔̓̑̉̒̆̑̅̆̎̔ ̄̆̍̏̅̉̎́̍̉̋̔ȟ 
̐̌̆̊̏̓̑̏̐̎̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̎́ ̟̒̏̒̔̅̉̒̓̔ ̒̓̆̎̋̔ȟ 
̗̆̑̆̂̑̏̐̑̏̓̆̋̓̉̃̎̏̆ ̅̆̊̒̓̃̉̆ ̋́̋ ̝̑̆̈̔̌̓́̓ ̠̒̎̉̇̆̎̉ 
̑̉̒̋́ ̄̉̐̆̑̐̆̑̔̈̉̉̕ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ ̔ ̗̐́̉̆̎̓̏̃ ̒ ˍːȟ ̃̏ 
̍̎̏̄̏̍ ̟̋̏̑̑̆̌̉̑̔̓ ̒ ̜̌̉̓̆̑́̓̔̑̎̍̉ ̜̅́̎̎̍̉ ̐̏ ̞̓̏̍̔ 
̃̏̐̑̏̒̔Ȣ ˟́̋ ̋́̋ ̘̉̈̔̆̎̉̆ ̜̙̜̖̃̆̔̋́̈́̎̎ ̞̆̋̓̏̃̕̕ 
̓̆̑́̐̉̉ ̎̉̍̏̅̉̐̉̎̏̍ ɉ˚̆̍̏̓́̎̏̍Ɋ ̎̆ ̖̃̏̅̉̌̏ ̃ ̜̏̒̎̏̃̎̆ 
̗̆̌̉ ̉ ̘̈́̅́̉ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̓̏ ̂̏̌̆̆ 
̐̏̅̑̏̂̎̏̍̔ ́̎́̌̉̈̔ ̞̓̉ ̜̅́̎̎̆ ̜̐̏̅̃̆̑̄̎̔̓ ̎̆ ̜̂̌̉Ȣ 
˞̑̆̅̎̉̊ ̂́̌̌ ̐̏ ˗˥˛˜˞ ̐̆̑̆̅ ̘̎́́̌̏̍ ̠̉̒̒̌̆̅̏̃́̎̉ 
̠̒̏̒̓́̃̌̌ȟ ̃ ̒̑̆̅̎̆̍ ςυȟπυ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̉ ςυȟρτ ɀ ̃ 
̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉Ȣ ˚́ ̏̎̆̕ ̐̑̏̃̏̅̉̍̏̊ ̓̆̑́̐̉̉ 
̟̝̎́̂̌̅́̌̏̒ ̘̙̔̌̔̆̎̉̆ ̜̖̋̏̄̎̉̓̉̃̎ ̗̔̎̋̉̊̕ ̃ ̖̏̂̆̉ 
̖̄̑̔̐̐́ȟ ̏̅̎́̋̏ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̠̉̈̍̆̎̆̎̉ ̜̂̌̉ 
̜̅̏̒̓̏̃̆̑̎̍̉Ȣ ˜̑̉ ́̎́̌̉̈̆ ̝̜̖̏̓̅̆̌̎ ̠̟̖̒̏̒̓́̃̌̉̚ 
̙̜̋́̌ ˗˥˛˜˞ ̜̠̃̃̌̆̎̏ȟ ̘̓̏ ̔ ̗̐́̉̆̎̓̏̃ ̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐ 
̅̏̒̓̏̃̆̑̎̏ ̘̙̝̔̌̔̉̌̉̒ ̓́̋̉̆ ̐̏̋́̈́̓̆̌̉ȟ ̋́̋ 
̗̗̠̋̏̎̆̎̓̑́̉ ̠̃̎̉̍́̎̉ȟ ̠̃̏̒̐̑̉̓̉̆ ̒̌̏̃ ̉ ̜̃̐̏̌̎̆̎̉̆ 
̋̏̍́̎̅ ɉ̗̓́̂̌̉́ ΟρɊȢ ˠ̘̙̌̔̆̎̉̆ ̜̖̋̏̄̎̉̓̉̃̎ ̗̔̎̋̉̊̕ 
̓́̋̇̆ ̜̂̌̏ ̘̏̓̍̆̆̎̏ ̉ ̐̑̉ ̐̑̉̍̆̎̆̎̉̉ ̗̓́̂̌̉ ˥̝̔̌̓̆ ̉ 
̓̆̒̓́ ̠̑̉̒̏̃́̎̉ ̘́̒̏̃ ɉ̗̓́̂̌̉́ ΟςɊȢ 

 
˟̗́̂̌̉́ ρ - ̠ ̘̠̏̌̉̆̒̓̃̆̎̎́ ̗̏̆̎̋́ ̜̖̋̏̄̎̉̓̉̃̎ ̗̔̎̋̉̊̕ ̐̏ ˗̑́̓̋̏̊ ̙̋́̌̆ ̗̏̆̎̋̉ ̖̘̐̒̉̉̆̒̋̏̄̏ ̒̓́̓̔̒́ ̅̏ ̉ ̐̏̒̌̆ ̓̆̑́̐̉̉Ȣ 
˜̏̋́̈́̓̆̌̉ ˛̠̒̎̏̃̎́ ̄̑̔̐̐́ ɉςυ ̝̜̖̂̏̌̎ ɀ 62,5%) ˗̝̠̏̎̓̑̏̌̎́ ̄̑̔̐̐́ ɉρυ ̝̜̖̂̏̌̎ ɀ 37,5%) 

ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̠̌̆̆̎̉ ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̠̌̆̆̎̉ 

˛̂̉̊̚ ̂́̌̌ 25,05 27,9 25,14 26,8 
˗̗̗̠̏̎̆̎̓̑́̉ 
̠̃̎̉̍́̎̉ȟ ̂́̌̌ 

3,05 4,01 3,1 3,5 

˜̠̝́̍̓ȟ ̂́̌̌ 2,3 2,8 2,1 2,45 
  
˟̗́̂̌̉́ ς - ̠ ̘̠̏̌̉̆̒̓̃̆̎̎́ ̗̏̆̎̋́ ̜̖̋̏̄̎̉̓̉̃̎ ̗̔̎̋̉̉̕ ̐̏ ̍̆̓̏̅̉̋̆ ̗̓́̂̌̉ ˥̝̔̌̓̆ ̉ ̓̆̒̓́ ̠̑̉̒̏̃́̎̉ ̘́̒̏̃Ȣ 
˜̏̋́̈́̓̆̌̉ ˛̠̒̎̏̃̎́ ̄̑̔̐̐́ ɉςυ ̝̜̖̂̏̌̎ ɀ 62,5%) ˗̝̠̏̎̓̑̏̌̎́ ̄̑̔̐̐́ ɉρυ ̝̜̖̂̏̌̎ ɀ 

37,5%) 
ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̠̌̆̆̎̉ ˑ̏ ̘̠̌̆̆̎̉ ˜̏̒̌̆ ̘̠̌̆̆̎̉ 

˟̗̜́̂̌̉ ˥̝̔̌̓̆ȟ ̜̒̆̋̔̎̅ 96 61 93 88 
˟̆̒̓ ̠̑̉̒̏̃́̎̉ ̘́̒̏̃ȟ ̜̂́̌̌ 8,6 9,5 8,7 8,9 

 
ˏ̜̜̃̏̅Ȣ 
˜̑̉ σ-̖ ̠̘̍̆̒̎̏̍ ̐̑̉̆̍̆ ˚̆̍̏̓́̎́ ̎̆ ̜̂̌̏ ̜̠̃̃̌̆̎̏ 
̝̜̖̎̆̇̆̌́̓̆̌̎ ̠̃̌̆̎̉̊ ̉ ̘̜̖̐̏̂̏̎ ̗̑̆́̋̉̊ȟ ̠̜̖̒̃̈́̎̎ ̒ 
̐̑̉̆̍̏̍ ̐̑̆̐́̑́̓́ȟ ̟̖̓̑̆̂̔̉̚ ̆̄̏ ̜̏̓̍̆̎Ȣ 
˝̝̜̆̈̔̌̓́̓ ̐̑̏̃̆̅̆̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̟̐̏̈̃̏̌̓ 
̝̔̓̃̆̑̇̅́̓ȟ ̘̓̏ ̐̑̆̐́̑́̓ ˚̆̍̏̓́̎ ̠̠̠̃̌̆̓̒ ̞̜̆̋̓̉̃̎̍̕̕ 

̉ ̜̂̆̈̏̐́̒̎̍ ̒̑̆̅̒̓̃̏̍ ̃ ̘̌̆̆̎̉̉ ̝̜̖̂̏̌̎ ̒ 
̗̠̅̉̒̉̑̋̔̌̓̏̑̎̏̊ ̞̗̎̆́̌̏̐́̓̉̆̊̕Ȣ ˛̘̓̍̆̆̎̏ ̜̃̑́̇̆̎̎̏̆ 
̝̐̏̌̏̇̉̓̆̌̎̏̆ ̠̃̌̉̎̉̆ ̐̑̆̐́̑́̓́ ˚̆̍̏̓́̎ ̎́ ̋̏̍̐̌̆̋̒ 
̘̖̋̌̉̎̉̆̒̋̉ ̠̐̑̏̃̌̆̎̉̊ ̅́̎̎̏̊ ̐́̓̏̌̏̄̉̉ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̉ 
̎́ ̜̋̏̄̎̉̓̉̃̎̆ ̗̔̎̋̉̉̕ȟ ɉ̘̙̔̌̔̆̎̉̆ ̠̐́̍̓̉ȟ 
̗̗̋̏̎̆̎̓̑́̉̉ ̠̃̎̉̍́̎̉Ɋȟ ́ ̓́̋ ̇̆ ̏̂̆̄̏̚ ̘̠̒́̍̏̔̃̒̓̃̉Ȣ  
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˛˘ˑˍ˚ˠ ˟ ˓˴˝˕ˎ˕˒˞˴ 
 
˟ ̨̊̎ȡ ˙́ ́̌́  ̗̠̜̅̉̒̉̑̋̔̌̓̏̑̌ ̞̗̠̜̎̆́̌̏̐́̓̉̎̕  ̜̜̂́̑̒̎̅́ ̗̝̜̆̑̆̂̑́̌̅  ̜̜̜́̎́̊̎́̌̍̎   ̇́ ̜̅́̊̎  ̇ ̎̆ ̂́̒-̍̉ 
̜̜̎̆̊̑̏̎̅́̑̎  ̗̜̔̎̋̉̏̎́̌̅̕   ̇́ ̜̅́̊̎ ̓ ̑́ ̜̓́̎̅̑̔̅́ ̜ ˚̆̍̏̓́̎ ̅ ̨̑-̅ ̨̨̑̍̆̄̎   ̨̒̆̑̎ ̈̆̑̓̓̆̔̄̆ ́̑̎́̌ ́̎Ȣ  
ˑ̗̠̜̉̒̉̑̋̔̌̓̏̑̌ ̞̗̠̎̆́̌̏̐́̓̉̕ ̜́̔̑̔̍̆̎ ̜́̔̑́̎ τπ ̨̙̆̍̅̆̌̔̄̆ ̇ ̨̨̑̄̈̌̄̆̎ ˚̆̍̏̓́̎ ̅ ̨̑-̅ ̨̨̑̍̆̄̎   ̨̨̨̨̓̉̍̅̌̄ ̍̆̎ 
̨̨̨̨́̔̐̒̈̅̄ ̇ ̨̨̑̄̈̌̄̆̎ ̨̈̆̑̓̓̆̔̌̆̑̅  ̎́ ̜̓ ̎ ̨̓̉̇̆̒ ̋ ̨̑̒̆̓̌̄̆̎Ȣ 

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̗̠̜̅̉̒̉̑̋̔̌̓̏̑̌ ̞̗̠̎̆́̌̏̐́̓̉̕ȟ ̨̋̏̄̎̉̓̉̃̓̋ ̂ ̜̈̌̔ȟ ̝̜́̑̓̆̑̉́̌̅ ́̎ ̜̜̜̒̍ȟ ̇ ̨̑̆̋̓  ̙̠̜̉̆̍̉̌  ̜́̔̑̔ȟ 
˚̆̍̏̓́̎Ȣ 
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AN EXPERIENCE OF APPLICATION THE NEMOTAN PREPARATION IN TREATMENT OF COGNITIVE DISTURBANCE AT THE VASCULAR 

ENCEPHALOPATHY 
 
Resume:This article is devoted to study the influence of a nimodipine  (Nemotan preparation, "Medochemie" LTD Cyprus) for the vascular 
encephalopathy, by improvement the cerebral circulation and stabilization the functional state of cerebral neurons. Results of the conducted 
research of efficiency and safety of Nemotan preparation at 40 patients with the vascular encephalopathy diagnosis are in detail yielded. 
Keywords : vascular encephalopathy, cognitive disturbance, arterial tension, ischemic heart disease, Nemotan. 
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˒ȢˢȢ ̱ ˎˑ˝ˍ˔ˍ˗˛ˏȟ ːȢ˟Ȣ ˑ ˛˞ˎ˒˝ˑ˕˒ˏˍȟ ˍȢ˛Ȣ ˞ ˒˖ˑˍˢˍ˚˛ˏˍȟ ̱ Ȣ˒Ȣ ̱ ˎˑ˝ˍ˕˙˛ˏˍ 

˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠȟ Ã̠̓̏̍́̓̏̌̏̄̉ ̜̉̎̒̓̉̓̔̓ 
˕̎̓̆̑̎́̓̔̑́ ̜̙̂̏̊̎́ ̠̒̓̏̍́̓̏̌̏̄̉ ̜̋́̆̅̑́̒̕ 

 
˛˝˟˛˜˒ˑ˕ˬ˘˨  ˞˟˛˙ˍ˟˛˘˛ː˕ˬˑˍ ˍˑˍ˙ ˟˴˞˟˒˝˴˚˴  ˘˟ ˒˝˒˗˥˒˘˴˗˟˒˝˴˚ ˒˞˗˒˝˴˜ ˟ ˙˒˚ː˴ ˥ˍ˖˚ˍˠ ˟˴˞˟˒˝˴˚˴  

ˎ˒˟˴˚ ˍ˘˨˜˟ˍ˞˟˨˝ˠˑˍ ˕˚˚˛ˏˍˣ˕ˬ˘˨  ˗ ˔ ˍ˝ˍ˞ 
 

˟̨̒ ̜̜̜̒́̔̓̎  ̇ ̎̆ ̨̓̒ ̜̜́̓́̑̎  ́ ̜́̔̌́̑̎ ̠̜̏̑̓̏̐̆̅̉̌  ̆̍̅̆̔ ̨̓̒ ̨̨̨̓̎̎  ̇ ̎̆ ̨̓̒ ̜̜́̓́̑̎  ̨̨̋̆̓̄ ̨  ̇̏ ́̌̓ ́̎ 
̠̜̍̏̑̏̌̏̄̉̌̕  ̨̞̌̆̍̆̎̓̓̆̑̎ ̜̜́̌̐̎́ ̨̋̆̌̓̑̔̍̆̎ ̇ ̨̑̆̅Ȣ ˛̜̒ ́̎ ̏̑́̊ ̠̜̏̑̓̏̐̆̅̉̌  ̠̒̓̏̍́̓̏̌̏̄̉̅́ ̞̜̒̓̆̓̉̋́̎  ̍́ ̜̜̈ 
̌ ̜́̊̅Ȣ ˓̜́̒́̎̅ ̨̨̓̒̓̆̑̅  ̓́̂̉ ̉ ̓ ̑̄̆ ̨̇̆̓̋̈̔ ̨̙̎ ̨̨̓̒̓̆̑̅  ̓ ̨̒̎ȟ ̋ ̨̌̆̍̎ȟ ̨̨̨̙̐̎̎ȟ ̜̒̑ ̜  ̜̒̉̐́̓̎ ̌̓ ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ 

̆̒̋̆̑̍̆̊ ̨̇̆̋̆̌̆̎̅̑̔ ́ ̜̉̅́̌́̑̎ ̜̜̏̌̅́̎̌́̅Ȣ 
˞̜̏̎̍̆̎ȟ ̋́̈́  ̇ ̎̆ ̜̏̑̒ ̜̜̌̓̎  ̜́̑́̒̎̅́ ̇ ̨̨̑̄̈̌̄̆̎ ̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̜̜̜̒́̌̒̓̑̍́̌ ́̎́̌̉̈ ̜̜̂́̑̒̎̅́ ̨̓̑̉̄̏̎̉̅̓  
̨̝̅̉̒̓́̌̅ ̙̜́̊̅́̑ ̜ ́̈́  ̜̌̓̎̅́ ̜̏̑̒ ̜̌̓̎́ ́̑́ ́̎̅́ ɉόȟϋ̑̆̓Ɋ ̋ ̐ ̋̆̈̅̆̒̋̆̎Ȣ ˓̜̜̎̒ ̜́̑́̒̎̅́ ̜̜̒́̌̒̓̑̔ ̜̜̂́̑̒̎̅́ 
̜́̊̓́̑̌ ̓́̊ ̜̙̜̜́̊̑̍́̌  ̜̂̏̌̍́̅Ȣ ˔̆̑̓̓̆̔ ̜̜̜̜̏̑̓̎̅̌́̑ ̜̙̂̏̊̎́ ̜̜̜̜̒́̌̒̓̑̌̐ ̇́̓ ́̎ ̓̏̐̓́ ̓ ̨̍̆̎̄ ̨̨̨̙̂̑̎ ́̈̔ 
̨̓̒̓̆ ̜̙̏̒̍́ ̨̨̙̋ ̏̑̓́ ̜ ̓ ̨̨̙̍̐̆̋̓  ̋̆̈̅̆̒̔ ̨̨̨̇̉̌̄ ́̈ ̜̂̏̌̅Ȣ ̜̜̜́̑́̒̓̑̌̐ ̇́̓ ́̎ ̨̨̂̆̌̄̎  ̨̨̝̃́̑̉́̂̆̌̅̄ χȟψɀ6,3%. 
˛̜̒ ́̎ ̏̑́̊ ̓ ̨̍̆̎̄ ̨̨̨̙̂̑̎ ́̈̔ ̨̨̓̒̓  ̜̙̏̒̍́ ̨̨̙̋ ̏̑̓́ ̜ ̓ ̨̨̙̍̐̆̄ ̨̨̨̙̂̑̎ ̓̏̐̓́ χȟψϻȟ ́̌ ̨̨̙̆̋̎ ̓̏̐̓́ ̨̨̨̙̂̑̎̄̆ ́̑́ ́̎̅́ 
̂ ̌ ̋ ̨̙̑̒̆̓̋ υȟύ ̑̆̓ ̇̏ ̜́̑ȟ ̠ ̎̉ ϊȟϊϻȢ 
˛̠̜̅̏̎̓̏̌̏̄̉̌  ̜̒̉̐́̓̓  ̨̨̎̆̄̈̄ ̨̙̋̆̆̎ ́̈́  ̜̌̓̎ ̜̆̔̑̏̐̏̉̅̓-̜̍̏̎̄̏̌̏̉̅̓ ̨̍̆̓̉̒̓ ̓̏̐ ̨̑̆̓̎̅̆ ̜̒̉̐́̓̓́̊̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ˪̒̓̆̓̉̋́ȟ ̠̜́̎́̓̏̍̉̌  ̨̙̆̑̆̋̆̌̋ȟ ̨̨̓̒̓ ̍ ̨̒̎̅̆̔Ȣ 

 
̨̨́̈̑̄ ̈́̍́̎̅́ ̠̜̒̓̏̍́̓̏̌̏̄̉̌  ̐̑́̋̓̉̋́̅́ ̞̜̒̓̆̓̉̋́̎ 
̏̌̅́̎̔ ̜̓́̌́̐̓́̑ ̜́̑̓̓Ȣ ˓̜́̒́̎̅ ̨̨̓̒̓̆̑̅  ̙̜̜̎́̊ 

̨̨̨̨̓̉̍̅̌̄̎ ɉ̨̨̞̆̋̓̒̎̕̕Ɋ ̜́̑̓̓̑̔ ̨̙̎ ̜̜̒́̔̓̓́̑̅  ̜̒̑̓ 
̨̨̨̙̐̎ ̜̜̜̜̑̌̒̎  ̜̇̆̋̆̅́̑́̌  ̨̗̐̑̉̎̉̐̓̆̑̎ ̏̌̅́̎̔ 
̠ ̎̉ ̜̏̌́̑̅  ̍ ̨̙̌̆̑ȟ ̨̨̨̙̐̎ȟ ̋ ̨̌̆̍ȟ ̓ ̨̒ȟ ̎́̔ ̜́̒̓́̑̅  
̎ ̨̨̒̌̅̋ ɀ ̜̌̓̓  ̨̨̙̆̑̆̆̌̋̓̆̑̎ ̆̒̋̆̑̆ ̏̌̅́̎̔Ȣ ˎ̨̈̄̆ ̍ ̨̌̍ 
̂̏̌ ́̎ȟ ̨̓̒ ̜̜̜̒́̔̓̎  ̨̂̆̅̆̑ ̨̈̎̆ ̓ ̎ȟ ̨̨̈̎̅̋ 
̠̜̓̏̐̏̄̑́̉̌̕  ̜̜̑̌̍̅́̑ ́ ɉ̒̓̑̔̋̓̔̑́ ́Ɋ ̇ ̎̆ ̑̓ ̨̑̌ 
̌̓̓ ̜ ̓̏̐̓́̑̅́ ̨̋̆̊̂̑ ́̊ ̜̎̅́̌ ́̎ ̎ ̨̨̒̌̅ 

̗̗̙̜̅̉̆̑̆̎̉́̉́̌́̔̕̕ ̙̆̑̆̋̆ ̨̂̆̌̄̌̆̑̄̆ ̉̆Ȣ ˙̨̎̆ ̜̏̒ 
̨̨̂̆̌̄̌̆̑̅ ̋ ̑̆ȟ ̓́̎̉ ̨̂̌̔ ̇ ̎̆ ̜̏̎ ̐̑́̋̓̉̋́ ̇ ̨̈̎̅̆ ̨̒̋̆ 
̜́̒̑̔ ̍́ ̜̒́̓̎̅́ ̨̂̈ ̜́̑̎́̊ ̈̆̑̓̓̆̔̌̆̑ ̇ ̨̨̑̄̈̔̅ ́̌ ́ 
̍́ ̒́̓ ̨̆̓̐ ̜̏̊̅ Ȣ ˓ ̜̍̒ ̎ ̨̓̉̇̆̒̎̅̆ ̨̨̂̈̅  ̅ ̨̑̄̆̑ 
̒̓̏̍́̓̏̌̏̄̓́̑ ̅̉́̄̎̏̒̓̉̋́ ̇ ̨̑̄̈̄̆̎ ̋̆̈̅̆ ̇ ̎̆ ̨̆̍̅̋ 

̙̜́̑́̌́̑̎ ̇̏̒̐́̑̌́ ́̎̅́ ̋ ̐ ̞̜̒̓̆̓̉̋́̌  ̎ ̓̉̇̆̄̆ ̏̌ 
̨̇̆̓̋̈̔ ̨̙̎ ̜̌̓̓  ̨̨̙̆̑̆̋̆̌̋̓̆̑̅ ̆̒̋̆̑̔̄̆  ̍ ̨̨̍̋̎̅̋ 
̜́̌́̅Ȣ  
˞̏̌ ̒̆̂̆̐̓̆̎ ̈́̍́̎́̔̉ ̍ ̨̨̨̨̙̍̋̌̋̓̆̑̅ ̇ ̎̆ ̨̨́̈̑̄ ̈́̍́̎ ́ 
̜̌́̊ ̜̓ ̜̓́̌́̐̓́̑̅ ̨̆̒̋̆̑̐ ̨̨̂̈̅  ̨̨̨̈̆̑̓̓̆̔̌̆̑̍̈̅  
̍́ ̜̒́̓ ̓ ̨̍̆̎̅̆̄̅̆̊ ̜̂̏̌̅Ȣ ˍ̜̌̍́̓ ̜̜́̌́̒̎  ̓ ̨̨̨̐̋̌̋̓ 
̓ ̑ ̜̜̜̎̅́̑̎  ̙́̊̎́̔ ̨̨̨̓̒̓̆̑̎  ́̎́̓̏̍̏ ɀ 
̠̜̓̏̐̏̄̑́̉̌̕  ̜̜̜̜̑̌̒̎  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̨̙̋̆̆̎̅ 
̓ ̑̅̆ ̈̆̑̓̓̆̔ ̇ ̎̆ ̜̒̏̎  ̎ ̨̓̉̇̆̒̎̅̆ ̨̓̒ ̨̨̨̙̐̎̅̆̑ ́̑ ̜̜̌ 
̜́̅́̍̎  ̜̌̓̎ ̂̏̌̇́̍̅́̔ ̜̂̏̌̐ ̓ ̜̜́̂̌̅Ȣ      
̨̅̒̓̆̑ ̍̆̎ ̈̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑Ȣ ˟̨̆̋̒̆̑̌̄̆̎ ̜̇́̌̐ 

́̅́̍̅́̑ ̜̒́̎ ρπππ ́̅́̍̎́̎ ̓ ̜̑́̓̎ ̨̆̋ ̓̏̐ ̜̜̑̌̅Ȣ 
ˎ̨̨̨̙̑̎ ̓̏̐̓́ φππ ́̅́̍ ́̈́  ̌̓ ̨̨̋̌̅̆̑Ȣ ˒̨̨̙̋̎ ̜̓̏̐̓ τππ 
́̅́̍ ̜̏̑̒ ̌̓ ̨̨̋̌̅̆̑Ȣ  

 
˗̆̒̓̆ ρ  - ̝ ̆̑̓̆̌̄̆̎ ̜̓̏̐̓́̑̅ ̜̜̜̇̎̒ ̍̆̎ ̇́̒ ̨̨̙̆̑̋̆̌̋̓̆̑̎̆ ́̑́̊ ̜̓̏̐̓́̒̓̑̔ 

ˎ́ ̜̌́̔ ̜̓̏̐̓́̑ ˟̨̆̋̒̆̑̌̄̆̎̅̆̑ 
̜̇́̌̐ ̜̒́̎ 

˟́ ̅́̐ 
̜́̌̎ ́̎̅̆̑ 

˓̜̜̜̎̒ ˞̜́̎ ˓̜́̒ 

ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ 
( ́̈́ ̓́̑) 

600 110 ˒ ̑ 70 16 ɀ 22 

̊̆̌ 40 

˒̨̨̙̋̎ ̨̨̎̆̄̈̄ 
(̜̏̑̒) 

400 110 ˒ ̑ 70 16 ɀ 22 

̊̆̌ 40 

ˎ̜́̑̌ ̜ 1000  220  220  

 
˛̠̜̅̏̎̓̏̌̏̄̉̌  ̈̆̑̓̓̆̔ ̂́ ̜̅́̑̌́̍́̒̎̅́ 
̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̈̆̑̓̓̆̔ ̨̨̎̆̄̈̄ ̜̏̑̎ ̜́̌́̅Ȣ ˬ ̎̉ ́̅́̍ 
̨̨̨̓̒̎  ̠̜̓̏̐̏̄̑́̉̒̎̅́̕ ̨̝́̌̓̆̑̎́̓̉̃̓̋ ̨̨̂̆̌̄̌̆̑̅  
̨̋̆̈̅̆̒̔̎ ̎̆̍̆̒̆ ̜̂̏̌̍́̔̎ ̜̜́̑́̒̓̑̅ Ȣ ˥́̊̎́̔ ̨̨̓̒̓̆̑̎̆ 
̜̜́̓̒̓ ̨̋̆̌̆̒ ̨̂̆̌̄̌̆̑ ̨̈̆̑̓̓̆̌̅ȡ  ̨̓̑̉̄̏̎̉̅̓  ̨̝̅̉̒̓́̌̅ 

̙̜́̊̅́̑ ̜ȟ ̨̨̙̋ ɀ ̏ ̜̑̓́̌  ̓ ̨̨̙̍̐̆̋̓  ̜̂̏̌̔Ȣ  

˟ ̨̍̆̎̄ ̨̨̨̙̂̑̎ ́̈̔ ̨̨̓̒̓̆̄ ̨̓̑̉̄̏̎̉̅̓  ̨̝̅̉̒̓́̌̅ 
̙̜́̊̅́̑ ̜Ȣ  ˎ ̌ ̨̂̆̌̄ ̙̜ ̜̒ ̂́ ̜̓̓́ ̜ ̠̜̓́̋̒̏̎̏̍̉̌  
̨̂̆̌̄̌̆̑ ̜́̓́̑̎́ ̜̇́̓́̓̎ ̨̂̆̌̄ ̇ ̎̆ ̜̏̒ ̂́ ̜̓̓́ ̜ 
̨̍́̑̋̆̑̌̋ ̨̂̆̌̄ ̜̂̏̌̐ ̜̒́̎́̌́̅ ɉ˞̔̑̆̓ ρɊȢ  

 

 
˞̔̑̆̓ ρ - ˎ ̨̨̨̙̑̎ ́̈̔ ̨̨̓̒̓  ̨̝̅̉̒̓́̌̅ ̙̜́̊̅́̑ ̜ 
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˗̆̒̓̆ ς - ˑ ̨̝̉̒̓́̌̅ ̙̜́̊̅́̑ ̜̓  ̅ ̨̑̆̇̆̒ 

 
 
ˎ ̌ ̓ ̨̙̍̐̆̋ ̨̝̍̆̅̉̌̅ ̑̓ ̓ ̨̨̙̍̐̆̄ ɉ̐̑̏̓̏̋̏̎̉̅Ɋ ̍̆̎ 
̨̝̍̆̅̉́̌̅ ̨̓̌ ̓ ̨̨̨̙̍̐̆̄̎  ̨̨̎̆̄̈̄ ̙̜́̊̅́̑ ̜̍̆̎ ̜̑́̌́̅ 
ɉ̍̆̓́̋̏̎̉̅Ɋȟ ɉ̒̔̑̆̓ ρɊȢ ˔̆̑̓̓̆̌̄̆̎ ̨̨̎̆̄̈̄ ̨̨̨̙̂̑̎ ̓̏̐̓́ ̆̑ 
̂́̌́̌́̑̅́ ςτȟρ Ϸ ̨̋̆̈̅̆̒̆̅ȟ ́̌ ̜̈ ̂́̌́̌́̑̅́ ςρϷ ̨̋̆̈̅̆̒̓Ȣ 
˒̨̨̙̋̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ ̂ ̌ ̨̂̆̌̄ ςȟφϷ ̨̋̆̈̅̆̒̓ȟ ̂ ̌ ̋ ̨̙̑̒̆̓̋ 
̆̃̑̏̐̆̏̉̅ ̨̂̆̌̄ ̋ ̨̨̙̑̒̆̓̋̎̆ ̒́̊ ̨̋̆̌̅Ȣ ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ 
̂ ̌ ̋ ̨̙̑̒̆̓̋ ̜̜̜̒́̌̒̓̑̍́̌ ̓ ̑̅̆ ̨̨̙̆̋̎ ̓̏̐̓́̎ ψȟχ ̆̒̆ 
̨̇̉ ̋̆̈̅̆̒̋̆̎Ȣ   

ˎ̨̨̨̙̑̎ ̓ ̨̍̆̎̄ ́̈̔ ̨̓̒̓̆ ̨̨̙̋ ɀ ̜̏̑̓́̌  ̓ ̨̨̙̍̐̆̋̓  
̜̂̏̌̔. ̨̅̆̂̉̆̓̓̆̑̅ ̂ ̌ ̨̂̆̌̄ ̋ ̐̓̆̄̆̎ ̑ ̌̓ ̨̨̋̌̅̆̑ 
̜̓̔̑́̌ ̍́ ̌ ̍́̓̓́̑ ̇̉̎́ ̓́̌ ́̎ ɉ˞̔̑̆̓ ςɊȢ  
ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ ̓̏̐ ̜̙̂̏̊̎́ ̨̋̆̌̆̒ ̅̆̑̆̋̓̆̑ ̜́̎ ̜̓́̌̅ 
ɉ̋̆̒̓̆ σɊ ̆̑ ̂́̌́̌́̑̅́ χȟυ Ϸȟ  ̜̈ ̂́̌́̌́̑̅́ υȟφ Ϸ ̓̆ Ȣ ˒̨̋ 
̜̜̜̇̎̒̓  ̋ ̨̙̑̒̆̓̋ ̜̙̂̏̊̎́ ̏̑̓́  ̒́̎ φȟυυ Ϸ ̜̑́̅Ȣ  

 

 
 

˞̔̑̆̓ 2 - ˴ ̨̙̋ ɀ ̏ ̜̑̓́̌  ̓ ̨̙̍̐̆̋ 
 
˗ ̨̨̙̑̒̆̓̋̓̆̑̅ ̜̜̜̇̎̒̓  ̨̙̆̑̆̋̆̌̋̓̆̑̍̆̎ 
̜̜̒́̌̒̓̑ ́̎̅́ ̙̆ ̜̙̜̜́̊̑̍́̌  ̜́̎ ̜̓́̌̍́̅Ȣ ˎ ̌ 
̋ ̨̨̙̑̆̒̆̓̋̓  ̨̨̙̈̄̆̑̄̓̋ ̨̨̂̆̌̄̒ σȟτ ɀ φȟσ Ϸ ̜̑́̅Ȣ ˟ ̨̍̆̎̄ 
̇́  ̒ ̨̨̊̆̄̎̅̆̄ ̨̨̨̙̂̑̎ ̌̋̆̎ ́̈̔ ̨̨̨̓̒̓̆̑̎̅̆̄ ̨̨̙̋ ɀ ̏ ̜̑̓́̌  
̓ ̨̙̍̐̆̋ ̜̙̂̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ ́̎́̌̉̈ ̜̏̑̒ ̜̌̓ 

̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̓ ̨̙̍̐̆̋ ́̈́ ̓̆̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ 
́̎́ ̜̑̌̍ ̓ ̍̆̎ ρȟυ-ς ̆̒̆ ̜́̒́̅ ̠ ̎̉ ̜̏̑̒ ̌̓ ̨̨̋̌̅̆̑ 
σȟτϷ ́̌ ́̈́ ̓́̑̅́ φȟφϷ ̜̅ ̜̑́̅Ȣ ́̈́  ̌̓ ̨̨̋̌̅̆̑̎̅̆ 
̂ ̌ ̋ ̨̨̙̑̒̆̓̋̓  ̋̆̈̅̆̒̔ ̨̨̨̇̉̌̄ ̜́̑̓ Ȣ 
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˗̆̒̓̆ σ - ˟ ̨̍̆̎̄ ̇́  ̒ ̨̨̊̆̄̎̅̆̄ ̨̨̨̙̂̑̎ ̌̋̆̎ ́̈̔ ̨̨̨̓̒̓̆̑̎̅̆̄ ̨̨̙̋ ɀ ̏ ̜̑̓́̌  ̓ ̨̙̍̐̆̋ ̂ ̜̙̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ 
 

˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑ ̇ ̎̆ ̜̏̎ ̓́̌ ̜̌́̔Ȣ ˑ̜̉́̄̎̏̒̓̉̋́̌  
̍ ̨̒̎̅̆̑̅̆ ̇ ̨̨̑̄̈̌̄̆̎ ̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̈̆̑̓̓̆̔  ̎ ̨̓̉̇̆̌̆̑ 
́̈́  ̇ ̎̆ ̜̏̑̒ ̌̓ ̨̨̨̋̌̅̆̑̎  ̓ ̨̍̆̎̄ ̇́  ̒ ̨̨̊̆̄̎̅̆̄ 
̨̨̨̙̂̑̎ ̌̋̆̎ ́̈̔ ̨̨̨̓̒̓̆̑̎̅̆̄ ̨̓̑̉̄̏̎̉̅̓  ̨̝̅̉̒̓́̌̅ 
̙̜́̊̅́̑  ̨̂̆̌̄ ̜̙̂̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ ̨́̎́̌̉̈ ̜̏̑̒ ̜̌̓ 
̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̨̙̓̍̐̆̋ ́̈́ ̓̆̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ ̏̎ 
̆̒̆ ̓ ̍̆̎ ̠ ̎̉ ̜̏̑̒ ̌̓ ̨̨̋̌̅̆̑ ςȟφϷ ̋ ̨̙̑̒̆̓̋ ̂̏̌̒́ȟ ́̌ 
́̈́ ̓́̑̅́ ςςȟυϷ ̜̅ ̜̑́̅Ȣ ́̈́  ̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ 

̋ ̨̙̑̒̆̓̋ ̌̅̆ ́̊̅́ ̨̇̉ ̨̋̆̈̅̆̒̆̅Ȣ ˟ ̨̍̆̎̄ ̇́  ̒ ̨̨̊̆̄̎̅̆̄ 
̨̨̨̙̂̑̎ ̌̋̆̎ ́̈̔ ̨̨̨̓̒̓̆̑̎̅̆̄ ̨̨̙̋ ɀ ̜̏̑̓́̌  ̓ ̨̙̍̐̆̋ 
̜̙̂̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ ́̎́̌̉̈ ̜̏̑̒ ̜̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ 

̓ ̨̙̍̐̆̋ ́̈́ ̓̆̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ ́̎́ ̜̑̌̍ ̓ ̍̆̎ ρȟυ-
ς ̆̒̆ ̜́̒́̅ ̠ ̎̉ ̜̏̑̒ ̌̓ ̨̨̋̌̅̆̑ σȟτϷ ́̌ ́̈́ ̓́̑̅́ φȟφϷ 
̜̅ ̜̑́̅Ȣ ́̈́  ̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̋ ̨̨̙̑̒̆̓̋̓  ̋̆̈̅̆̒̔ 
̨̨̨̇̉̌̄ ̜́̑̓ Ȣ 
˙̨̎̆ ̜̏̒ ̈̆̑̓̓̆̔ ̎ ̨̨̓̉̇̆̌̆̑̎  ̋ ̨̍̆̄̍̆̎ ̨̂̈ ̨̨̓̒̓̆̑̅  
́̎́̓̏̍̏-̠̜̓̏̐̏̄̑́̉̌̕  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎̆ ́̑́̐ ̜̏̎  ̌̓ 
̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̜́̎ ̓́̔ ́ ̇ ̎̆ ̠̜̒̓̏̍́̓̏̌̏̉̌  ̨̆̍̅ ̜̏̒ 
̨̨̙̆̑̆̋̆̌̋̓̆̑̅ ̨̆̒̋̆̑̐ ̨̨́̈̑̄ ̈́̍́̎ ̓́̌́̐̓́̑ ́ 
̒ ̨̨̊̋̆̒̓̆̎̅̑̐ ̜̏̎  ̜̒́̐́̒̎ ̜́̑̓̓̑̔ ̇ ̎̆ ̒̏̓ 
̗̜̍̆̅̉̉̎́̒̎̅́ ̋̆ ̨̎̆̎ ̏̌̅́̎̔ ́ ̓ ̨̇̑̉̂̆̄̆ ̋̆ ̨̎̆̎ 
̨̆̎̄̈̔̄̆ ̜̂̏̌́̅Ȣ 

 
 
 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟˴˔˴˙˴ 
1 ˔̔̂̏̃ ˍȢˍȢ ˛̠̅̏̎̓̏̌̏̄̉ȡ ˙̆̓̏̅̉̋́ ̘̖́̎̓̑̏̐̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊Ȣ ɀ ̊ ́̔̋́. - 1968. - ςππ ̒Ȣ 
2 ˕̒̍́̄̔̌̏̃ ˛Ȣȟ ˞̖̉̉̍̂́̆̃́ ˗ȢˎȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉ ˗̖́̈́̒̓́̎́Ȣ - ̱ ̜̌̍́̓ȡ ˚́̔̋́ȟ ρωψωȢ - ρτυ ̒Ȣ 
3 σȢ˔̔̂̏̃ ˍȢˍȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉Ȣ ɀ ̊ ́̔̋́. - 1973. - ςππ ̒Ȣ 
4 ˔̔̂̏̃ ˍȢˍȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉ ˞˞˞˝Ȣ ɀ ̊ ́̔̋́. - 1979. - ρςς ̒Ȣ 
5 ˙̜́̓̆̑̉́̌ ̐̏ ̏̅̏̎̓̏̌̏̄̉̉ ̖̋́̈́̏̃ ȾȾ ˞̠̏̃̆̓̒̋́ ̞̠̓̎̏̄̑́̉̕Ȣ - 1972. - ΟτȢ - ˞ Ȣ υρ-63. 
6 ˔̔̂̏̃ ˍȢˍȢ ˑ̝̜̉̒̓́̌̎̊ ̝̄̑̆̂̆̎ ̓̑̉̄̏̎̉̅́ ̎́ ̖̎̉̇̎̉ ̠̖̍̏̌̑́ ̘̆̌̏̃̆̋́Ȣ ȾȾ ˏ̜̏̐̑̏̒ ́̎̓̑̏̐̏̌̏̄̉̉Ȣ - 1967. - ΟςφȢ - ˞ Ȣ χρ-85. 
7 ˔̔̂̏̃ ˍȢˍȢ ˛ ̑́̒̏̃̏-̘̅̉́̄̎̏̒̓̉̆̒̋̏̍ ̘̈̎́̆̎̉̉ ̜̖̎̆̋̏̓̏̑ ̘̖̏̅̏̎̓̏̌̏̄̉̆̒̋̉ ̐̑̉̈̎́̋̏̃Ȣ ȾȾ ˞̠̏̃̆̓̒̋́ ̞̠̓̎̏̄̑́̉̕Ȣ - 1968. - ΟσȢ 

- ˞ Ȣ ψυ-93. 
8 ˔̔ ̂̏̃ ˍȢˍȢȟ ˢ́̌̅̆̆̃́ ˚Ȣ˕Ȣ ˛̠̅̏̎̓̏̌̏̄̉ ̃ ̒̏̃̑̆̍̆̎̎̏̊ ́̎̓̑̏̐̏̌̏̄̉̉Ȣ ɀ ̊ ́̔̋́. - 1989. - ςσς ̒Ȣ 
 
 
 

 
˒ȢˢȢˍˎˑ˝ˍ˔ˍ˗˛ˏȟ ːȢ˟Ȣˑ˛˞ˎ˒˝ˑ˕˒ˏˍȟ ˍȢ˛Ȣ˞˒˖ˑˍˢˍ˚˛ˏˍȟ ˍȢ˒Ȣˍˎˑ˝ˍ˕˙˛ˏˍ 

˕̎̒̓̉̓̔̓ ̒̓̏̍́̓̏̌̏̄̉̉ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 
˗́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̐̏ ̒̓̏̍́̓̏̌̏̄̉̉ 

 
˕˚˚˛ˏˍˣ˕˛˚˚˨˖ ˜˛ˑˢ˛ˑ ˛˝˟˛˜˒ˑ˕ˤ˒˞˗˛ː˛ ˘˒ˤ˒˚˕ˬ ˞ ˠˤ˒˟˛˙ ˛˞˛ˎ˒˚˚˛˞˟˒˖ ˍ˚ˍ˟˛˙˕ˤ˒˞˗˛ː˛ ˝˒˘˩˒ˡˍ 

˚˕˓˚˕ˢ ˓˒ˏˍ˟˒˘˩˚˨ˢ ˔ˠˎ˛ˏ ˠ ˘˕ˣ ˝ˍ˔˘˕ˤ˚˨ˢ ˪˟˚˕ˤ˒˞˗˕ˢ ː˝ˠ˜˜ ˚ˍ˞˒˘˒˚˕ˬ ˗ˍ˔ˍˢ˞˟ˍ˚ˍ 
 

˝̟̆̈̍̆ȡ ˛̘̑̓̏̐̆̅̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̅̆̆̋̓̏̃̕ ̋̏̑̏̎̏̋ ̉ ̜̖̈̔̂̎ ̠̑̅̏̃ ̃̒̆̄̅́ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̖̝̟̎̆̏̂̏̅̉̍̏̒̓ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ 
̘̜̖̔̓̑́̆̎̎ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̞̌̆̍̆̎̓̏̃ ̈̔̂̎̏̊ ̓̋́̎̉ ̉̌̉ ̟̏̓̒̔̓̒̓̃̔̆̄̏̚ ̈̔̂́ ̃ ̈̔̂̎̏̍ ̠̑̅̔Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̃ ̘̏̑̓̏̐̆̅̉̆̒̋̏̊ 
̒̓̏̍́̓̏̌̏̄̉̉ ̑̆̈̋̏ ̃̏̈̑̏̒̌́ ̘̝̈̎́̉̍̏̒̓ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̞̒̓̆̓̉̋̉Ȣ ˑ̠̌ ̠̅̏̒̓̉̇̆̎̉ ̝̙̎́̉̂̏̌̆̄̏ ̞̆̋̓́̕̕ ̆̒̓̆̒̓̃̆̎̎̏̒̓̉ 
̜̖̉̒̋̔̒̒̓̃̆̎̎ ̈̔̂̏̃ ̝̟̠̉̒̐̏̌̈̔̓̒ ̗̜̐̑̉̎̉̐ ̗̉̎̅̉̃̉̅̔́̌̉̈́̉̉ ̙̃̎̆̎̆̄̏ ̃̉̅́ ̋̏̑̏̎̏̋ ̐̏ ̑́̈̍̆̑̔ȟ ̗̃̆̓̔ȟ ̏̑̍̆̕ȟ ̖́̑́̋̓̆̑̔ 
̖̐̏̃̆̑̎̏̒̓̉ ̂̆̈ ̘̔̆̓́ ̑́̒̏̃̏ɀ̞ ̘̖̓̎̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̗̐́̉̆̎̓̏̃Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̝̜̑̆̈̔̌̓́̓ ̘̏̅̏̎̓̏̒̋̏̐̉̆̒̋̏̄̏ ̝̒̑́̃̎̉̓̆̌̎̏̄̏ ́̎́̌̉̈́ ̜̖̅́̎̎ ̗̌̉ ̑̔̒̒̋̏̊ ̉ ̖̋́̈́̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̆̊ 
̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ ̔ ̗̌̉ ̖̋́̈́̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̉ ̜̠̜̃̃̌̆̎ ̟̒̌̆̅̔̉̆̚ ̐̏̋́̈́̓̆̌̉ȡ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ ̝̅̉̒̓́̌̎̏̄̏ ̠̄̑̆̂̎ 
̓̑̉̄̏̎̉̅́ɀɉ̃ ψȟχ ̑́̈Ɋ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̜̅́̎̎̍̉ ̗̌̉ ̑̔̒̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̉Ȣ ˜̑̉ ̒̏̐̏̒̓́̃̌̆̎̉̉ ̜̖̅́̎̎ ̍̆̇̅̔ ̐̏̌́̍̉ 
̜̖̒̔̆̒̓̃̆̎̎̚ ̘̑́̈̌̉̉̊ ̎̆ ̘̠̏̓̍̆́̆̓̒Ȣ ˜̘̜̏̌̔̆̎̎̆ ̝̜̑̆̈̔̌̓́̓ ̐̏̋́̈́̌̉ȟ ̘̓̏ ̔ ̜̖̒̑́̃̎̉̃́̆̍ ̄̑̔̐̐ ̘́̒̓̏̓́ ̃̎̔̓̑̆̎̎̆̄̏ 
̒̑̆̅̎̆̄̏ ̝̅̏̐̏̌̎̉̓̆̌̎̏̄̏ ̂̔̄̏̑̋́ ̎́ ̐̆̑̃̏̊ ̎̉̇̎̆̍ ̠̍̏̌̑̆ ̠̠̠̃̌̆̓̒ ̎̉̈̋̏̊Ȣ ˏ̝̝́̑̉́̂̆̌̎̏̒̓ ̑́̒̒̍́̓̑̉̃́̆̍̏̄̏ ̐̑̉̈̎́̋́ 
̠̒̏̒̓́̃̌̆̓ σ,4ɀφȟσϷȢ ˜̑̉ ̞̓̏̍ ̘̈̎́̆̎̉̆ ̃̎̔̓̑̆̎̎̆̄̏ ̒̑̆̅̎̆̄̏ ̝̅̏̐̏̌̎̉̓̆̌̎̏̄̏ ̂̔̄̏̑̋́ ̎́ ̐̆̑̃̏̍ ̎̉̇̎̆̍ ̠̍̏̌̑̆ ̃ ̐̆̑̃̏̊ 
̄̑̔̐̐̆ ̠̒̏̒̓́̃̌̆̓ σȟτϷȟ ́ ̃̓̏̑̏̊ ̄̑̔̐̐̆ ̞̓̏̓ ̝̐̏̋́̈́̓̆̌ ̃ ρȟω ̑́̈́ ̜̙̃̆ ̉ ̠̒̏̒̓́̃̌̆̓ φȟφϷȢ 
˛̒̎̏̃̎̏̊ ̋̏̍̐̌̆̋̒ ̘̖̏̅̏̎̓̏̌̏̄̉̆̒̋̉ ̘̆̑̓ ̖́̑́̋̓̆̑̉̈̔̆̓ ̖̋́̈́̏̃ ̋́̋ ̆̃̑̏̐̆̏̉̅̎̏-̜̍̏̎̄̏̌̏̉̅̎̊ ̍̆̓̉̒̎̏̊ ̞̘̓̎̉̆̒̋̏̊ ̜̄̑̔̐̐Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˪̒̓̆̓̉̋́ȟ ̘́̎̓̏̍̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ȟ ̍̏̅̆̌̉̑̏̃́̎̉̆ ̈̔̂̏̃ 
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IMPROVING THE QUALITY OF ORTHOPEDIC TREATMENT, TAKING INTO ACCOUNT FEATURES OF THE LOWER TEETH ANATOMICAL 
STRUCTURE OF PEOPLE OF DIFFERENT ETHNIC GROUPS IN KAZAKHSTAN 

 
Resume: In dentistry has increased dramatically the importance of the use of aesthetics. To achieve a natural effect of artificial teeth used 
principles customize the appearance of the crowns on the size, color, shape, nature of the surface without the racial-ethnic characteristics of 
the patients. 
The present study was a comprehensive survey of anatomical and topographical features of the structure of the side groups of teeth in 
persons Russian and Kazakh nationality . Thus, the results of the comparative analysis of the data odontoskopi persons Russian and Kazakh 
ethnic groups show that the Kazakhs identified the following indicators. 
4ÈÅ 2ÕÓÓÉÁÎ ÐÏÐÕÌÁÔÉÏÎȭÓ ÉÎÄÉÃÁÔÏÒ ÏÆ 4ÒÙÈÏÎÉÄ ÄÉÓÔÁÌ ÏÎ ÂÅÌÏ× ÆÉÒÓÔ ÍÏÌÁÒ ÔÅÅÔÈ ÉÓ ρπ ÔÉÍÅÓ ÌÅÓÓ ÔÈÁÎ +ÁÚÁËÈ ÐÏÐÕÌÁÔÉÏÎȟ ÉÎ other words this 
indicator seen on 2,6% of Russian population when this indicator seen on 22.5% of Kazakh population. The internalɀ central cusp of first 
molar teeth on below side on Russian population is 1,5-2 times less than Kazakh population, so 3,4% of Russian population contains as 6,6% 
of Kazakh population. The results of our research can help to identify the nationality of person by anatomy topographical indicators and to 
ÉÍÐÒÏÖÅ ÑÕÁÌÉÔÙ ÏÆ ÄÅÎÔÉÓÔ ÂÙ ÄÅÁÌÉÎÇ ×ÉÔÈ ÔÈÅÓÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÏÄÁÙȭÓ ÄÅÍÁÎÄÓȠ ÁÌÓÏ ÃÁÎ ÂÅ ÉÍÐÌÅÍÅÎÔÅÄ ÉÎ -edicine Judge 
Expertise. 
Keywords : Aesthetics, anatomical features, modeling teeth 
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˗Ȣ˝Ȣ ˕˞˙ˍ˕˘˛ˏȟ ˝Ȣ˙Ȣ ˏˍ˘˕˒ˏˍȟ ˝Ȣ˙Ȣ˕˞˙ˍ˕˘˛ ˏ
˗́̆̅̑́̕ ̒̓̏̍́̓̏̌̏̄̉̉ ˤ˘ˢ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ȟ 
ː˗˜ ̎́ ˜ˢˏ Ȱˑ̠̆̓̒̋́ ̘̠̒̓̏̍́̓̏̌̏̄̉̆̒̋́ ̐̏̌̉̋̌̉̎̉̋́ȱ 

 
˝ˍˣ˕˛˚ˍ˘˩˚˛˒ ˜˕˟ˍ˚˕˒ ˏ  ˜˝˛ˡ˕˘ˍ˗˟˕˗˒ ˞˟˛˙ˍ˟˛˘˛ː˕ˤ˒˞˗˕ˢ ˔ˍˎ˛˘˒ˏˍ˚˕ ̟

 
˔̝̅̏̑̏̃̆ ̒̏̃̑̆̍̆̎̎̏̄̏ ̘̆̌̏̃̆̋́ ̎́ ϊτϻ ̈́̃̉̒̉̓ ̏̓ ̏̂̑́̈́ ̇̉̈̎̉Ȣ ˜̑̉ ̞̓̏̍ ̜̈̅̏̑̏̃̊ ̏̂̑́̈ ̇̉̈̎̉ ̠̏̐̑̆̅̆̌̆̓ ̎̆ ̝̓̏̌̋̏ 
̏̓̒̔̓̒̓̃̉̆ ̂̏̌̆̈̎̆̊ȟ ̎̏ ̉ ̝̏̐̓̉̍́̌̎̏̆ ̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ ̖̃̒̆ ̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̉ ̐̏̌̏̒̓̉ ̑̓́Ȣ ˏ̜̠̒̏̋́ 
̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̉ ̝̉̎̓̆̎̒̉̃̎̏̒̓ ̠̐̏̑́̇̆̎̉ ̠̎́̒̆̌̆̎̉ ̜̏̒̎̏̃̎̍̉ ̘̒̓̏̍́̓̏̌̏̄̉̆̒̋̉̍̉ ̠̈́̂̏̌̆̃́̎̉̍̉ ̜̟̃̅̃̉̄́̓ ̐̑̏̂̌̆̍̔ 
̖̉ ̐̑̏̉̌́̋̓̉̋̉̕ ̃ ̘̉̒̌̏ ̏̒̏̂̏ ̝̜̖́̋̓̔́̌̎ ̉ ̘̜̖̈̎́̉̍Ȣ ˞̟̏̃̑̆̍̆̎̎̔ ̐̑̏̉̌́̋̓̉̋̔̕ ̠̐̑̉̎̓̏ ̠̝̑́̈̅̆̌̓ ̎́ ̘̟̐̆̑̃̉̎̔ȟ ̘̟̃̓̏̑̉̎̔ 
̉ ̘̟̓̑̆̓̉̎̔Ȣ ˚́̉̂̏̌̆̆ ̗̝̑́̉̏̎́̌̎́ ̉ ̞̆̋̓̉̃̎́̕̕ ̘̠̐̆̑̃̉̎́ ̐̑̏̉̌́̋̓̉̋́̕ ̈́̂̏̌̆̃́̎̉̊ȟ ̘̓̏ ̉ ̠̏̐̑̆̅̆̌̆̓ ̧̆ ̃ ̘̉̒̌̏ 
̜̖̐̑̉̏̑̉̓̆̓̎ ̎́̐̑́̃̌̆̎̉̊ ̖̜̏̑́̎ ̝̠̈̅̏̑̏̃ ̉ ̗̜̍̆̅̉̉̎ ̃ ̗̆̌̏̍Ȣ ˗ ̍̆̑́̍ ̅̆̊̒̓̃̆̎̎̏̊ ̘̐̆̑̃̉̎̏̊ ̐̑̏̉̌́̋̓̉̋̉̕ 
̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ̠̠̏̓̎̏̒̓̒ ̉ ̗̝̑́̉̏̎́̌̎̏̆ ̐̉̓́̎̉̆ȟ ̋́̋ ̏̅̎́ ̉̈ ̜̖̒̏̒̓́̃̎ ̘́̒̓̆̊ ̈̅̏̑̏̃̏̄̏ ̏̂̑́̈́ ̇̉̈̎̉ȟ 
̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̠̟̠̃̌̉́̚ ̎́ ̝̈̅̏̑̏̃̆ ̐̏̌̏̒̓̉ ̑̓́Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̐ ̑̏̉̌́̋̓̉̋́̕ȟ ̗̝̑́̉̏̎́̌̎̏̆ ̐̉̓́̎̉̆ȟ ́̋̓̉̃̎̏̆ ̇̆̃́̎̉̆ȟ ̘̒̉̎̓̆̓̉̆̒̋̉̆ ̈́̍̆̎̉̓̆̌̉Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓. 
˟̆̍́ ̐̑̏̉̌́̋̓̉̋̉̕ ̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ̘̝̏̆̎ 
̝́̋̓̔́̌̎́ȟ ̝̐̏̒̋̏̌̋̔ ̝̜̑̆̈̔̌̓́̓ ̘̜̖̍̎̏̄̏̉̒̌̆̎̎ 
̉̒̒̌̆̅̏̃́̎̉̊ ̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ ̝̉̎̓̆̎̒̉̃̎̏̒̓ ̜̖̏̒̎̏̃̎ 
̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ɉ̋́̑̉̆̒́ ̈̔̂̏̃ ̉ ̂̏̌̆̈̎̉ 
̐́̑̏̅̏̎̓́Ɋ ̒ ̑̆̅̉ ̙̎́̆̄̏ ̠̎́̒̆̌̆̎̉ ̘̅̏̒̓́̓̏̎̏ ̜̃̒̏̋́Ȣ 
˟́̋ȟ ̔ ̖̖̓̑̆̌̆̓̎̉ ̅̆̓̆̊ ̝̉̎̓̆̎̒̉̃̎̏̒̓ ̋́̑̉̆̒́ ̜̖̃̑̆̍̆̎̎ 
̈̔̂̏̃ ̠̒̏̒̓́̃̌̆̓ ̃ ̒̑̆̅̎̆̍ σȟχȟ ̓̏ ̝̆̒̓ ̔ ̋́̇̅̏̄̏ 
̖̓̑̆̌̆̓̎̆̄̏ ̑̆̂̆̎̋́ ̘̐̏̓̉ τ ̈̔̂́ ̜̐̏̑́̇̆̎ ̋́̑̉̆̒̏̍Ȣ ˏ 
̝̙̅́̌̎̆̊̆̍ȟ ̒ ̃̏̈̑́̒̓̏̍ȟ ̟̠̎́̂̌̅́̆̓̒ ̘̝̈̎́̉̓̆̌̎̏̆ 
̎́̑́̒ ̓́̎̉̆ ́̋̓̉̃̎̏̒̓̉ ̋́̑̉̆̒́Ȣ ˗ ρυ ̄̏̅́̍ ̒̑̆̅̎̆̆ 
̘̋̏̌̉̆̒̓̃̏ ̜̖̐̏̑́̇̆̎̎ ̈̔̂̏̃ ̒̑̆̅̉ ̐̏̅̑̏̒̓̋̏̃ ̅̏̒̓̉̄́̆̓ 
ψȟπȢ ˠ ̃̈̑̏̒̌̏̄̏ ̠̎́̒̆̌̆̎̉ ̝̐̏̑́̇́̆̍̏̒̓ ̈̔̂̏̃ ̋́̑̉̆̒̏̍ 
̅̏̒̓̉̄́̆̓ ρππϷȢ 
ˤ̓̏ ̠̋́̒́̆̓̒ ̠̠̒̏̒̓̏̎̉ ̓̋́̎̆̊ ̐́̑̏̅̏̎̓́ȟ ̓̏ ̏̎̏ ̝̏̋́̈́̌̏̒ 
̝̜̎̆̔̅̏̃̌̆̓̃̏̑̉̓̆̌̎̍ ̔ ̝̙̂̏̌̉̎̒̓̃́ ̠̎́̒̆̌̆̎̉ȟ 
̎̆̈́̃̉̒̉̍̏ ̏̓ ̃̏̈̑́̒̓́ ̉ ̍̆̒̓́ ̠̐̑̏̇̉̃́̎̉Ȣ ˗ συ - ττ ̄̏̅́̍ 
̉ ̙̒̓́̑̆ ̘̐̑́̋̓̉̆̒̋̉ ̔ ̖̃̒̆ ̜̖̏̂̒̌̆̅̏̃́̎̎ ̜̠̝̃̃̉̌̉̒ 
̠̜̓̇̆̌̆ ̠̐̏̑́̇̆̎̉ ̐́̑̏̅̏̎̓́ ̒ ̐̑̆̏̂̌́̅́̎̉̆̍ ̈̔̂̎̏̄̏ 
̠̋́̍̎ ̉ ̝̜̖̐́̑̏̅̏̎̓́̌̎ ̋́̑̍́̎̏̃ ̘̑́̈̌̉̎̏̊ ̜̄̌̔̂̉̎Ȣ 
ˣ̆̌̉ ̉ ̘̈́̅́̉ ̐̑̏̉̌́̋̓̉̋̉̕ȡ 
ü ɣ ̝̙̍̆̎̆̎̉̆ ̉̎̓̆̎̒̉̃̎̏̒̓̉ ̉ ̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓̉ 
̋́̑̉̆̒́ ̈̔̂̏̃Ƞ 
ü ɣ ̘̃̆̌̉̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̗̌̉ȟ ̎̆ ̟̖̉̍̆̉̚ ̋́̑̉̆̒́Ƞ 
ü ˞ ̎̉̇̆̎̉̆ ̗̐̑̏̆̎̓́ ̗̌̉ȟ ̔ ̜̖̋̏̓̏̑ ̜̠̜̃̃̌̆̎ ̐̑̉̈̎́̋̉ 
̠̐̏̑́̇̆̎̉ ̓̋́̎̆̊ ̐́̑̏̅̏̎̓́Ƞ 

ü ɣ ̝̙̍̆̎̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̒̆̋̒̓́̎̓̏̃ ̒ ̘̝̟̋̑̏̃̏̓̏̉̃̏̒̓ȟ 
̜̈̔̂̎̍ ̋́̍̎̆̍ ̉ ̘̐́̓̏̌̏̄̉̆̒̋̉̍̉ ̋́̑̍́̎́̍̉ ̃ ̟̘̋̌̆̃̏̊ 

̃̏̈̑́̒̓̎̏̊ ̄̑̔̐̐̆ ̃ ̒̏̏̓̃̆̓̒̓̃̉̉ ̒ ̉̎̅̆̋̒̏̍ ̎̔̇̅́̆̍̏̒̓̉ 
̃ ̘̌̆̆̎̉̉ ̂̏̌̆̈̎̆̊ ̐́̑̏̅̏̎̓́Ȣ 
˜̘̑̉̉̎̏̊ ̠̑́̈̃̉̓̉ ̋́̑̉̆̒́ ̈̔̂̏̃ ̘̟̠̒̉̓́̓̒ ̂́̋̓̆̑̉̉Ȣ ˚̏ 
̏̄̑̏̍̎̏̆ ̘̈̎́̆̎̉̆ ̉̍̆̆̓ ̖́̑́̋̓̆̑ ̠̐̉̓́̎̉Ȣ ˏ 
̗̠̖̑̆̋̏̍̆̎̅́̉ ̐̏ ̗̝̑́̉̏̎́̌̎̏̍̔ ̟̐̉̓́̎̉ ̘̆̌̏̃̆̋́ ̎̆ 
̒̓̏̉̓ ̜̝̈́̂̃́̓ ̏ ̑̏̌̉ ̐̉̉̚ ̋́̋ ́̋̓̏̑́̕ ̘̠̒́̍̏̏̉̆̎̉̚ 
̐̏̌̏̒̓̉ ̑̓́ȟ ̆̒̓̆̒̓̃̆̎̎̏̄̏ ̗̐̑̏̆̒̒́ ̠̏̒̃̏̂̏̇̅̆̎̉ ̏̓ 
̏̒̓́̓̋̏̃ ̐̉̉̚ ̉ ̠̍̄̋̏̄̏ ̈̔̂̎̏̄̏ ̎́̌̆̓́Ȣ ˒̒̌̉ ̇̆ ̠̉̍̆̆̓̒ 
̎̆̅̏̒̓́̓̏̋ ̝̜̖̐̉̓́̓̆̌̎ ̃̆̆̒̓̃̚ ̃ ̐̆̑̉̏̅ ̠̑́̈̃̉̓̉ 
̑̆̂̆̎̋́ȟ ̃̒̌̆̅̒̓̃̉̆ ̂̏̌̆̈̎̉ ̑̆̂̆̎̋́ȟ ̍́̓̆̑̉ ̃ ̐̆̑̉̏̅ 
̂̆̑̆̍̆̎̎̏̒̓̉ ̉̌̉ ̗̌́̋̓́̉̉ȟ ̞̓̉ ̃̆̆̒̓̃́̚ ̍̏̄̔̓ ̜̝̂̓ 
̜̃̃̆̅̆̎ ̃ ̏̑̄́̎̉̈̍ ̒ ̝̟̐̏̍̏̚ ̍̆̅̉̋́̍̆̎̓̏̃Ȣ 
˙̜̆̑ ̐̑̏̉̌́̋̓̉̋̉̕. 
˔̝̅̏̑̏̃̆ ̒̏̃̑̆̍̆̎̎̏̄̏ ̘̆̌̏̃̆̋́ ̎́ φπϷ ̈́̃̉̒̉̓ ̏̓ ̏̂̑́̈́ 
̇̉̈̎̉Ȣ ˜̑̉ ̞̓̏̍ ̜̈̅̏̑̏̃̊ ̏̂̑́̈ ̇̉̈̎̉ ̠̏̐̑̆̅̆̌̆̓ ̎̆ 
̝̓̏̌̋̏ ̏̓̒̔̓̒̓̃̉̆ ̂̏̌̆̈̎̆̊ȟ ̎̏ ̉ ̝̏̐̓̉̍́̌̎̏̆ 
̗̔̎̋̉̏̎̉̑̏̃́̎̉̆̕ ̖̃̒̆ ̏̑̄́̎̏̃ ̉ ̒̉̒̓̆̍ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̉ 
̐̏̌̏̒̓̉ ̑̓́Ȣ ˏ̜̠̒̏̋́ ̝̑́̒̐̑̏̒̓̑́̎̆̎̎̏̒̓ ̉ ̝̉̎̓̆̎̒̉̃̎̏̒̓ 
̠̐̏̑́̇̆̎̉ ̠̎́̒̆̌̆̎̉ ̜̏̒̎̏̃̎̍̉ ̘̒̓̏̍́̓̏̌̏̄̉̆̒̋̉̍̉ 
̠̈́̂̏̌̆̃́̎̉̍̉ ̜̟̃̅̃̉̄́̓ ̐̑̏̂̌̆̍̔ ̖̉ ̐̑̏̉̌́̋̓̉̋̉̕ ̃ 
̘̉̒̌̏ ̏̒̏̂̏ ̝̜̖́̋̓̔́̌̎ ̉ ̘̜̖̈̎́̉̍Ȣ ˞̟̏̃̑̆̍̆̎̎̔ 
̐̑̏̉̌́̋̓̉̋̔̕ ̠̐̑̉̎̓̏ ̠̝̑́̈̅̆̌̓ ̎́ ̘̟̐̆̑̃̉̎̔ȟ ̘̟̃̓̏̑̉̎̔ 
̉ ̘̟̓̑̆̓̉̎̔Ȣ ˚́̉̂̏̌̆̆ ̗̝̑́̉̏̎́̌̎́ ̉ ̞̆̋̓̉̃̎́̕̕ 
̘̠̐̆̑̃̉̎́ ̐̑̏̉̌́̋̓̉̋́̕ ̈́̂̏̌̆̃́̎̉̊ȟ ̘̓̏ ̉ ̠̏̐̑̆̅̆̌̆̓ ̧̆ 
̃ ̘̉̒̌̏ ̜̖̐̑̉̏̑̉̓̆̓̎ ̎́̐̑́̃̌̆̎̉̊ ̖̜̏̑́̎ ̝̠̈̅̏̑̏̃ ̉ 
̗̜̍̆̅̉̉̎ ̃ ̗̆̌̏̍Ȣ ˗ ̍̆̑́̍ ̅̆̊̒̓̃̆̎̎̏̊ ̘̐̆̑̃̉̎̏̊ 
̐̑̏̉̌́̋̓̉̋̉̕ ̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ̠̠̏̓̎̏̒̓̒ ̉ 
̗̝̑́̉̏̎́̌̎̏̆ ̐̉̓́̎̉̆ȟ ̋́̋ ̏̅̎́ ̉̈ ̜̖̒̏̒̓́̃̎ ̘́̒̓̆̊ 
̈̅̏̑̏̃̏̄̏ ̏̂̑́̈́ ̇̉̈̎̉ȟ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̠̟̠̃̌̉́̚ ̎́ 
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̝̈̅̏̑̏̃̆ ̐̏̌̏̒̓̉ ̑̓́Ȣ ˟̋́̎̉ ̐̏̌̏̒̓̉ ̑̓́ ɉ̅̆̒̎́ȟ ̜̈̔̂ȟ ̠̜̈̋ȟ 
̠̒̌̉̈̉̒̓́ ̘̏̂̏̌̏̋́ ̆̋̚Ɋ ̠̠̟̠̃̌̓̒ ̏̑̄́̎́̍̉-̙̠̍̉̆̎̍̉ 
̜̃̒̏̋̏ ̘̝̜̔̃̒̓̃̉̓̆̌̎̍̉ ̋ ̎̆̅̏̒̓́̓̋̔ ̝̜̖̐̉̓́̓̆̌̎ 
̃̆̆̒̓̃̚ ̃ ̏̑̄́̎̉̈̍̆Ȣ ˟́̋ȟ ̗̅̆̉̉̓̕ ̂̆̌̋̏̃ ̔ ̅̆̓̆̊ ̃ ̐̆̑̉̏̅ 
̠̑́̈̃̉̓̉ ̈̔̂̏̃ ̐̑̉̃̏̅̉̓ ̋ ̝̙̟̔̍̆̎̆̎̉ ̖̉ ̑́̈̍̆̑́ ̉ ̜̍́̒̒ȟ 
̙̟̎́̑̔̆̎̉ ̜̒̓̑̔̋̓̔̑ ̞̍́̌̉ȟ ̗̅̆̄̆̎̆̑́̉̉ ̝̒̏̆̅̉̎̉̓̆̌̎̏̊ 
̓̋́̎̉ ̜̅̆̒̎ ̉ ̝̐̆̑̉̏̅̏̎̓́̌̎̏̊ ̠̒̃̈̋̉ȟ ̟̈́̍̆̅̌̆̎̉ 
̠̈́̇̉̃̌̆̎̉ ̑́̎ ̉ ́̓̑̏̉̉̕ ̞̠̐̉̓̆̌̉ ̠̜̈̋́Ȣ ˕̜̘̈̂̓̏̎̏̆ 
̐̏̓̑̆̂̌̆̎̉̆ ̔̄̌̆̃̏̅̏̃ȟ ̏̒̏̂̆̎̎̏ ̜̖̐̑̏̒̓ȟ ̐̑̉̃̏̅̉̓ ̋ 
̜̙̐̏̃̆̎̎̏̊ ̘̃̏̒̐̑̉̉̍̉̃̏̒̓̉ ̈̔̂̏̃ ̋ ̋́̑̉̆̒̔Ȣ ˛̅̎̉̍ ̉̈ 
̜̖̏̒̎̏̃̎ ̅̆̆̋̓̏̃̕ ̠̐̉̓́̎̉ ̒̏̃̑̆̍̆̎̎̏̄̏ ̑̆̂̆̎̋́ ̒̌̆̅̔̆̓ 
̝̎́̈̃́̓ ̐̏̓̑̆̂̌̆̎̉̆ ̜̘̉̈̂̓̏̎̏̄̏ ̘̋̏̌̉̆̒̓̃́ 
̠̜̖̌̆̄̋̏̔̒̃̏̆̍ ̔̄̌̆̃̏̅̏̃ȟ ̜̟̖̏̋́̈̃́̉̚ ̗̝̏̓̑̉́̓̆̌̎̏̆ 
̃̏̈̅̆̊̒̓̃̉̆ ̎̆ ̝̓̏̌̋̏ ̎́ ̜̈̔̂ȟ ̎̏ ̉ ̎́ ̏̑̄́̎̉̈̍ ̃ ̗̆̌̏̍Ȣ 
˛̎̉ ̠̐̑̉̃̏̅̓ ̋ ̜̂̒̓̑̏̍̔ ̜̟̎́̒̆̎̉̚ ̠̋́̌̏̑̉̍̉ ̉ 
̠̟̐̑̆̐̓̒̓̃̔̓ ̟̐̏̒̓̔̐̌̆̎̉ ̖̜̖̎̆̏̂̏̅̉̍ ́̍̉̎̏̋̉̒̌̏̓ȟ 
̃̉̓́̍̉̎̏̃ȟ ̞̍̉̋̑̏̌̆̍̆̎̓̏̃ȟ ̉ ̓Ȣ̅Ȣ ɉ̞̓̉ ̇̉̈̎̆̎̎̏ ̜̃́̇̎̆ 
̜̋̏̍̐̏̎̆̎̓ ̑̆̅̋̏ ̘̟̠̒̏̆̓́̓̒ ̒ ̔̄̌̆̃̏̅́̍̉ ̃ 
̗̜̖̓̑́̅̉̉̏̎̎ ̟̖̂̌̅́ɊȢ 
˛̗̝̓̑̉́̓̆̌̎̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̒̌́̅̏̒̓̆̊ ̎́ ̈̔̂ ̉̍̆̆̓ ̅̃́ 
̜̖̏̒̎̏̃̎ ̍̏̍̆̎̓́Ȣ ˜̜̆̑̃̊ ɀ ̏̎̉ ̜̟̠̏̓̋̌́̅̃́̓̒ ̃ ̈̔̂̎̏̍ 
̎́̌̆̓̆ ̒ ̟̐̏̒̌̆̅̔̆̊̚ ̗̆̑̍̆̎̓́̉̆̊̕ ̍̉̋̑̏̏̑̄́̎̉̈̍́̍̉ ̉ 
̜̃̅̆̌̆̎̉̆̍ ̋̉̒̌̏̓Ȣ ˏ̓̏̑̏̊ ɀ ̠̒̏̅̆̑̇́́̚ 
̠̜̎̉̈̋̏̍̏̌̆̋̔̌̑̎̆ ̜̔̄̌̆̃̏̅ ̐̉́̚ȟ ̎́̐̑̉̍̆̑ȟ 
̋̏̎̅̉̓̆̑̒̋̉̆ ̠̉̈̅̆̌̉ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̠̠̍̄̋́ȟ ̠̌̉̐̋́ȟ ̎̆ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̘̟̏̉̆̎̉̚ ̈̔̂̏̃ȟ ̎̆ ̘̏̂̆̒̐̆̉̃́̆̓ 
̗̝̔̎̋̉̏̎́̌̎̏̊̕ ̝̇̆̃́̓̆̌̎̏̊ ̎́̄̑̔̈̋̉ ̎́ ̈̔̂ ̉ 
̟̏̋̑̔̇́̉̆̚ ̓̋́̎̉Ȣ 
˗ ̄̑̔̐̐̆ ̃̉̓́̍̉̎̏̃ȟ ̎̆̅̏̒̓́̓̏̋ ̜̖̋̏̓̏̑ ̉̄̑́̆̓ ̝̙̟̂̏̌̔ 
̝̑̏̌ ̃ ̃̏̈̎̉̋̎̏̃̆̎̉̉ ̈́̂̏̌̆̃́̎̉̊ ̈̔̂̏̃ ̉ ̐́̑̏̅̏̎̓́ȟ 
̠̠̏̓̎̏̒̓̒ ̜̃̉̓́̍̉̎ $ȟ ˗ȟ ˝ȟ ˏρȟ ˏςȟ ˏρςȟ ˞ȟ ̠̏̌̉̆̃́̕ ̋̉̒̌̏̓́ 
(11)Ȣ ˚̆̅̏̒̓́̓̏̋ ̃̉̓́̍̉̎́ $ ɀ ̠̠̠̐̑̏̃̌̆̓̒ ̙̎́̑̔̆̎̉̆̍ 
̍̆̓́̂̏̌̉̈̍́ ̝̗̠̋́̌̉ ̐̑̉ ̏̑̍̉̑̏̃́̎̉̉̕ ̈̔̂̏̃ ̉ ̋̏̒̓̆̊ȟ ˗ ɀ 
̗̓̆̎̅̆̎̉̆̊ ̋ ̘̋̑̏̃̏̓̏̉̃̏̒̓̉ȟ ˝ ɀ ̜̜̃̈̃́̆̓ ̖̝̑̔̐̋̏̒̓ 
̠̋́̐̉̌̌̑̏̃ ̉ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ˏρ ɀ ̋́̑̉̆̒ȟ ̜̙̟̐̏̃̆̎̎̔ 
̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̐̏̌̏̒̓̉ ̑̓́ȟ ˏς ɀ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̝̜̃̏̒̐́̌̉̓̆̌̎̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ̠̖̍̄̋̉ 
̓̋́̎̆̊ȟ ́̓̑̏̉̆̊̕ ̘̒̏̒̏̋̏̃ ̠̜̈̋́ȟ ˝˝ ɀ ̃̏̒̐́̌̆̎̉̆̍ ̠̜̈̋́ȟ 
̄̉̎̄̉̃̉̓́̍̉ȟ ̒̓̏̍́̓̉̓́̍̉ȟ ̠̏̌̉̆̃́̕ ̋̉̒̌̏̓́ ɀ 
̒̓̏̍́̓̉̓́̍̉ ɉ̜̄̌̏̒̒̉̓ȟ ̖̜̆̊̌̉̓ȟ ̖̜̆̊̌̏̈ɊȢ ˞̜̔̆̒̓̃̆̎̎̊̚ 
̗̅̆̉̉̓̕ ̃ ̏̑̄́̎̉̈̍̆ ̃̉̓́̍̉̎́ ˞ ̗̉̎̉̉̉̑̔̆̓ ̑́̈̃̉̓̉̆ 
̒̋̏̑̂̔̓́ ɉ̗̉̎̄̉Ɋȟ ̖̟̠́̑́̋̓̆̑̉̈̔̆̄̏̒̚ ̜̜̃̑́̇̆̎̎̍̉ 
̠̠̃̌̆̎̉̍̉ ̄̉̎̄̉̃̉̓́ ̒ ̘̝̟̋̑̏̃̏̓̏̉̃̏̒̓ ̅̆̒̆̎ȟ 
̙̜̑́̒́̓̃́̎̉̆̍ ̉ ̜̃̐́̅̆̎̉̆̍ ̈̔̂̏̃Ȣ 
˛̗̝̜̓̑̉́̓̆̌̎̆ ̜̒̓̏̑̏̎ ̔̄̌̆̃̏̅̉̒̓̏̊ ̐̉̉̚ ̎̆ ̘̟̏̈̎́́̓ 
̐̏̌̎̏̄̏ ̖̉ ̠̈́̐̑̆̆̎̉̚ ̋́̋ ̒̐̏̒̏̂́ ̐̑̏̉̌́̋̓̉̋̉̕ ̋́̑̉̆̒́ȟ 
̝̐̏̒̋̏̌̋̔ ̏̎́ ̖̎̆̏̂̏̅̉̍́ ̠̅̌ ̝̎̏̑̍́̌̎̏̊ 
̠̝̇̉̈̎̆̅̆̓̆̌̎̏̒̓̉ ̏̑̄́̎̉̈̍́Ȣ ˑ̘̏̒̓́̓̏̎̏ ̝̒̎̉̈̉̓ ̖̉ 
̐̏̓̑̆̂̌̆̎̉̆ ̅̏ ̝̏̐̓̉̍́̌̎̏̄̏ ̠̔̑̏̃̎Ȣ ˛̅̎́̋̏ ̐̏̌̆̈̎̏̆ 
̝̙̔̍̆̎̆̎̉̆ ̘̋̏̌̉̆̒̓̃́ ̠̐̏̓̑̆̂̌̆̎̉ ̖̒́́̑̏̃ ̝̏̋́̈́̌̏̒ 
̎̆̐̑̏̒̓̏̊ ̘̈́̅́̆̊ȟ ̝̐̏̒̋̏̌̋̔ ̖̉ ̓̑̔̅̎̏ ̝̈́̍̆̎̉̓ ̅̑̔̄̉̍̉ 
̐̑̏̅̔̋̓́̍̉ȟ ̖̠̠̒̏̑́̎ ̜̃̋̔̒̏̃̆ ̘̋́̆̒̓̃́ ̐̉̉̚Ȣ ˚̠̆̒̍̏̓̑ ̎́ 
̞̓̏ȟ ̖̎̆̏̂̏̅̉̍̏ ̘̝̐̑̉̔́̓ ̅̆̓̆̊ ̒ ̑́̎̎̆̄̏ ̃̏̈̑́̒̓́ ̋ 
̘̟̏̄̑́̎̉̆̎̉ ̃ ̗̑́̉̏̎̆ ̠̐̉̓́̎̉ ̖̋̏̎̅̉̓̆̑̒̋̉ ̉̈̅̆̌̉̊Ȣ 
˜̏̌̆̈̎́ ̈́̍̆̎́ ̖̉ ̐̑̏̅̔̋̓́̍̉ ̝̑́̒̓̉̓̆̌̎̏̄̏ 
̖̠̐̑̏̉̒̏̇̅̆̎̉ȟ ̎́̐̑̉̍̆̑ȟ ̑̔̋̓́̍̉̕ȟ ̠̄̏̅́̍̉ȟ ̏̃̏́̍̉̚Ȣ 
˪̆̋̓̉̃̎̏̕̕ ̓́̋̇̆ ̒̎̉̇̆̎̉̆ ̋̑́̓̎̏̒̓̉ ̐̑̉̆̍́ ̒̌́̅̋̏̄̏Ȣ 
˞̟̌̆̅̔̉̊̚ ̝̐̔̓ ̘̠̏̄̑́̎̉̆̎̉ ̠̐̏̓̑̆̂̌̆̎̉ ̖̒́́̑̏̃ ɀ 
̝̉̒̐̏̌̈̏̃́̎̉̆ ̘̖̒̉̎̓̆̓̉̆̒̋̉ ̈́̍̆̎̉̓̆̌̆̊ ɉ̋̒̉̌̉̓́ȟ 
̒̏̑̂̉̓́ȟ ̍́̎̎̉̓́Ɋ ɀ ̠̒̃̈́̎ ̒ ̖̘̓̆̎̉̆̒̋̉̍̉ ̐̑̏̂̌̆̍́̍̉ȟ ̃ 
̘́̒̓̎̏̒̓̉ ̒ ̜̃̐̔̒̋̏̍ ̍́̌̏̄̏ ̘̋̏̌̉̆̒̓̃́ ̞̖̓̉ ̐̑̏̅̔̋̓̏̃ 
̙̎́̆̊ ̜̙̝̟̐̑̏̍̌̆̎̎̏̒̓ȟ ́ ̓́̋̇̆ ̖̉ ̜̒̃̏̆̏̂̑́̈̎̍̉ 
̘̏̑̄́̎̏̌̆̐̓̉̆̒̋̉̍̉ ̒̃̏̊̒̓̃́̍̉Ȣ ˚́̉̂̏̌̆̆ ̜̏̒̔̆̒̓̃̉̍̍̚ 
̜̠̏̋́̈̃́̆̓̒ ̝̐̔̓ ̠̒̏̋̑́̆̎̉̚ ̃̑̆̍̆̎̉ ̋̏̎̓́̋̓́ ̔̄̌̆̃̏̅̏̃ 
̒ ̈̔̂́̍̉Ȣ ˑ̠̌ ̞̓̏̄̏ ̖̎̆̏̂̏̅̉̍̏ ̜̝̃̐̏̌̎̉̓ ̟̒̌̆̅̔̉̆̚ 
̠̔̒̌̏̃̉ȡ ρɊ ̒̌́̅̋̏̆ ̟̂̌̅̏ ̎̆ ̅̏̌̇̎̏ ̜̂̓ ̐̏̒̌̆̅̎̉̍ ̃ 
̗̑́̉̏̎̆Ƞ ςɊ ̜̐̑̉̎̉̍́̆̍̆ ̃ ̗̋̏̎̆ ̜̆̅ ̜̐̑̏̅̔̋̓ ̜̅̏̌̇̎ 
̖̙̏̑̏̏ ̘̝̏̉́̓̚ ̜̈̔̂Ƞ σɊ ̎̔̇̎̏ ̉̒̋̔̒̒̓̃̆̎̎̏ ̘̝̏̉́̓̚ ̜̈̔̂ 
̐̏̒̌̆ ̐̑̉̆̍́ ̒̌́̅̋̏̄̏ȟ ̆̒̌̉ ̎̆ ̜̠̠̃̐̏̌̎̆̓̒ ̃̓̏̑̏̆ 
̓̑̆̂̏̃́̎̉̆Ȣ ˞̂́̌́̎̒̉̑̏̃́̎̎̏̆ ̐̉̓́̎̉̆ ̃ ̐̑̏̉̌́̋̓̉̋̆̕ 
̋́̑̉̆̒́ ̉̍̆̆̓ ̎̆ ̍̆̎̆̆  ̃́̇̎̏̆ ̘̈̎́̆̎̉̆ȟ ̘̆̍ ̃ 
̐̑̆̅̔̐̑̆̇̅̆̎̉̉ ̖̅̑̔̄̉ ̈́̂̏̌̆̃́̎̉̊Ȣ ˜̠̑̉̎̉̍́̆̍́ ̐̉́̚ 
̅̏̌̇̎́ ̘̝̏̂̆̒̐̆̉̓ ̖̎̆̏̂̏̅̉̍̏̆ ̘̉̒̌̏ ̋́̌̏̑̉̊ȟ ̋̏̓̏̑̏̆ 

̈́̃̉̒̉̓ ̏̓ ̃̏̈̑́̒̓́ȟ ̃̉̅́ ̠̝̅̆̓̆̌̎̏̒̓̉Ȣ ˗̘̜́̆̒̓̃̆̎̎̊ 
̗̜̐̏̌̎̏̆̎̎̊ ̏̂̍̆̎ ̃̆̆̒̓̃̚ ̃ ̏̑̄́̎̉̈̍̆ ̜̙̐̏̃́̆̓ 
̘̝̔̒̓̏̊̉̃̏̒̓ ̋ ̟̃̏̈̅̆̊̒̓̃̉ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ́̋̓̏̑̏̃̕ 
̟̏̋̑̔̇́̆̊̚ ̜̒̑̆̅Ȣ ˏ ̝́̎̓̆̎́̓́̌̎̏̍ ̐̆̑̉̏̅̆ 
̟̏̑̍̉̑̏̃́̎̉̕ ̈̔̂̏̃ȟ ̘̜̖̔̒̓̏̊̉̃ ̋ ̋́̑̉̆̒̔ȟ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̗̐̏̌̎̏̆̎̎̏̆ ̐̉̓́̎̉̆ ̜̖̂̆̑̆̍̆̎̎Ȣ ˏ́̇̎̏̆ ̘̈̎́̆̎̉̆ ̉̍̆̆̓ 
̒̂́̌́̎̒̉̑̏̃́̎̎̏̆ ̐̉̓́̎̉̆ȟ ̠̂̏̄́̓́ ̃̉̓́̍̉̎́̍̉ ̐̉́̚ȟ 
̐̏̓̑̆̂̌̆̎̉̆ ̘̜̖̍̏̌̏̎ ̐̑̏̅̔̋̓̏̃ȟ ̖̒̏̅̆̑̇́̉̚ ̝̗̋́̌̉̊ 
ɉ̓̃̏̑̏̄ȟ ̜̒̑ȟ ̋̆̉̑̕ȟ ̙̐̑̏̒̓̏̋̃́́ɊȢ 
˜̏̒̌̆ ̠̑̏̇̅̆̎̉ ̑̆̂̆̎̋́ ̝̜̉̅̆́̌̎̍ ̜̐̑̏̓̉̃̏̋́̑̉̏̈̎̍ 
̅̆̊̒̓̃̉̆̍ ̏̂̌́̅́̆̓ ̍̏̌̏̋̏ ̍́̓̆̑̉ȟ ̝̐̏̒̋̏̌̋̔ ̆̒̓̆̒̓̃̆̎̎̏̆ 
̃̒̋́̑̍̌̉̃́̎̉̆ ̘̏̂̆̒̐̆̉̃́̆̓ ̑̆̂̆̎̋́ ̃̒̆̍̉ ̖̜̎̆̏̂̏̅̉̍̍̉ 
̋̏̍̐̏̎̆̎̓́̍̉Ȣ ˜̑̉ ̉̒̋̔̒̒̓̃̆̎̎̏̍ ̃̒̋́̑̍̌̉̃́̎̉̉ 
̗̠̋̏̑̑̆̋̉ ̠̐̉̓́̎̉ ̠̠̏̒̔̆̒̓̃̌̆̓̒̚ ̐̆̅̉́̓̑̏̍Ȣ 
˚̖̜̆̏̂̏̅̉̍̍̉ ̅̏̂́̃̋́̍̉ ̋ ̗̑́̉̏̎̔ ̠̠̟̠̃̌̓̒ ̜̑̔̋̓̏̃̆̕ ̉ 
̜̏̃̏̎̆̚ ̒̏̋̉ȟ ̟̐̑̆ȟ ́ ̈́̓̆̍ ̉ ̒̃̆̇̉̆ ̏̃̏̉̚ ̉ ̜̑̔̋̓̕Ȣ 
˛̜̒̎̏̃̎̆ ̐̑́̃̉̌́ ̗̝̑́̉̏̎́̌̎̏̄̏ ̠̐̉̓́̎̉ ɀ ̗̝̐̏̌̎̏̆̎̎̏̒̓ 
̐̏ ̋́̌̏̑̉̊̎̏̒̓̉ȟ ̑́̈̎̏̏̂̑́̈̉̆ ̐̏ ̒̏̒̓́̃̔ ̉ ̝̔̍̆̑̆̎̎̏̒̓ ̐̏ 
̘̋̏̌̉̆̒̓̃̔Ȣ ˎ̘̠̉̏̌̏̄̉̆̒̋́ ̗̝̆̎̎̏̒̓ ̐̉̉̚ȟ ̠̠̏̐̑̆̅̆̌̆̓̒ 
̒̏̅̆̑̇́̎̉̆̍ ̃ ̎̆̊ ̖̜̖̎̆̏̂̏̅̉̍ ̏̑̄́̎̉̈̍̔ ̃̆̆̒̓̃̚ ̃ 
̝̜̖̏̐̓̉̍́̌̎ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ̙̠̖̒̏̏̓̎̏̆̎̉Ȣ ˎ̆̌̋̉ 
̜̠̟̃̐̏̌̎̓ ̘̟̐̌́̒̓̉̆̒̋̔ ̗̟̔̎̋̉̕ȟ ̠̠̠̝̃̌̒ ̜̒̓̑̔̋̓̔̑̎̍̉ 
̋̏̍̐̏̎̆̎̓́̍̉ ̋̌̆̓̏̋ ̉ ̓̋́̎̆̊Ȣ ˪̌̆̍̆̎̓̏̃ ̠̒̓̑̏̆̎̉ ̂̆̌̋́ ɀ 
́̍̉̎̏̋̉̒̌̏̓ -  ̝̙̂̏̌̆ ̃̒̆̄̏ ̠̒̏̅̆̑̇̉̓̒ ̃ ̠̄̏̃̅̉̎̆ȟ ̠̍̒̆ 
̋̑̏̌̉̋́ȟ ̋̔̑ȟ ̉̎̅̆̆̋Ƞ ̉̈ ̝̜̖̑́̒̓̉̓̆̌̎ ̐̑̏̅̔̋̓̏̃ ɀ ̃ ̒̃̆̋̌̆Ȣ 
˓̜̉̑ ɀ ̘̐̌́̒̓̉̆̒̋̉̆ ̃̆̆̒̓̃́̚ ̉ ̘̉̒̓̏̎̉̋̉ ̞̎̆̑̄̉̉ 
̠̒̏̅̆̑̇́̓̒ ̃ ̜̖̇̉̃̏̓̎ ̉ ̝̜̖̑́̒̓̉̓̆̌̎ ̖̇̉̑́Ȣ ˠ̜̄̌̆̃̏̅ 
̟̉̍̆̓ ̝̙̂̏̌̏̆ ̘̈̎́̆̎̉̆ ̃ ̐̉̓́̎̉̉ ̋́̋ ̘̉̒̓̏̎̉̋ ̞̎̆̑̄̉̉ȟ 
̘̠̏̂̆̒̐̆̉̃́ υπϷ ̘̒̔̓̏̎̏̊ ̞̗̎̆̑̄̏̆̎̎̏̒̓̉ ̗̑́̉̏̎́Ȣ 
˛̒̎̏̃̎̏̊ ̘̉̒̓̏̎̉̋  - ̜̐̑̉̑̏̅̎̆ ̝̜̑́̒̓̉̓̆̌̎̆ ̜̐̑̏̅̔̋̓ 
ɉ̜̑̔̋̓̕ȟ ̠̜̄̏̅Ɋȟ ̌̉̂̏ ̋̏̎̅̉̓̆̑̒̋̉̆ ̠̉̈̅̆̌̉Ȣ ˙̝̜̉̎̆̑́̌̎̆ 
̜̋̏̍̐̏̎̆̎̓ ɀ ̃ ̒̂́̌́̎̒̉̑̏̃́̎̎̏̍ ̠̒̏̒̓̏̎̉̉ ̖̠̠̎́̏̅̓̒ ̃ 
̝̋̏̈̆̍ ̍̏̌̏̋̆ȟ ̜̋̑̇̏̃̎̉̋̆ȟ ̠̖̂̌̏̋́ȟ ̍̏̑̋̏̃̉ȟ ̑̆̅̉̒̆ȟ 
́̒̏̌̉̕ȟ ̜̓̋̃̆ȟ ̋́̐̔̒̓̆ȟ ̌̔̋̆ȟ ̖́̂̑̉̋̏̒́ȟ ̖̐̆̑̒̉̋́ȟ ̙̃̉̎̆Ȣ 
˚̔̇̎̏̄̏ ̙̠̒̏̏̓̎̏̆̎̉ ̍̏̇̎̏ ̝̅̏̒̓̉̄̎̔̓ ̐̑̉ ̒̏̒̓́̃̌̆̎̉̉ 
̟̍̆̎Ȣ ˚́̐̑̉̍̆̑ȟ ̋ ̜̑̂̆ ̂̏̄́̓̏̊ ̏̒̏̑̏̍̕̕ȟ ̒̌̆̅̔̆̓ ̝̅̆̌́̓ 
̄́̑̎̉̑ ̉̈ ̐̑̏̅̔̋̓̏̃ȟ ̜̖̂̏̄́̓ ̝̗̋́̌̉̆̍ ɉ̝̋́̑̓̏̆̌̕ȟ 
̋́̐̔̒̓́ȟ ̠̒̏ȟ ̖̄̏̑̏ȟ ̝́̒̏̌̕ɊȢ ˚́̉̂̏̌̆̆ ̗̜̅̆̉̉̓̎̍̕ ̎̏ 
̖̜̎̆̏̂̏̅̉̍̍ ̞̌̆̍̆̎̓̏̍ ̠̠̠̃̌̆̓̒ ̠̜̌̆̄̋̏̔̒̃̏̆̍̊ 
̝̗̋́̌̉̊Ȣ ˠ̘̙̌̔́̆̓ ̆̄̏ ̜̃̒́̒̃́̎̉̆ ̠̋̉̒̌́ ̒̑̆̅́ ̃ 
̙̘̋̉̆̎̉̋̆ȟ ̠̒̏̈̅́̃́̆̍́ ̘̜̍̏̌̏̎̏̋̉̒̌̍̉ȟ ̙̜̋̃́̆̎̍̉ 
̐̑̏̅̔̋̓́̍̉Ȣ 
˙̞̜̉̋̑̏̌̆̍̆̎̓ ̠̒̏̅̆̑̇́̓̒ ̃ ̠̍̒̆ȟ ̍̏̑̒̋̏̊ ̜̑̂̆ȟ ̖̑̔̋̓́̕ȟ 
̖̏̃̏́̚Ȣ ˚̔̇̎̏̆ ̘̋̏̌̉̆̒̓̃̏ ̉ ̙̒̏̏̓̎̏̆̎̉̆ ̃̉̓́̍̉̎̏̃ 
̍̏̇̎̏ ̘̝̏̂̆̒̐̆̉̓ȟ ̠̠̔̐̏̓̑̆̂̌ ̜̐̑̏̅̔̋̓ ̝̑́̒̓̉̓̆̌̎̏̄̏ 
̖̠̐̑̏̉̒̏̇̅̆̎̉ ̂̆̈ ̘̓̆̑̍̉̆̒̋̏̊ ̏̂̑́̂̏̓̋̉Ȣ ˏ ̈̉̍̎̆̆ ̠̃̑̆̍ 
̠̏̒̎̏̃̎́ ̝̐̏̓̑̆̂̎̏̒̓ ̃ ̃̉̓́̍̉̎̆ ˞̜̠̐̏̋̑̃́̆̓̒ ̈́ ̘̒̆̓ 
̠̋́̑̓̏̆̌̕ ̉ ̙̋̃́̆̎̏̊ ̜̋́̐̔̒̓Ȣ ˏ ̘̋́̆̒̓̃̆ ̒̔̆̒̓̃̆̎̎̏̄̏̚ 
̅̆̆̋̕ ̓́ ̠̐̉̓́̎̉ ̒̏̃̑̆̍̆̎̎̏̄̏ ̘̆̌̏̃̆̋́ ̒̌̆̅̔̆̓ ̜̝̎́̈̃́̓ 
̗̅̆̉̉̓̕ ̝̇̆̃́̓̆̌̎̏̊ ̎́̄̑̔̈̋̉ȟ ̜̋̏̓̏̑̊ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̟̏̑̍̉̑̏̃́̎̉̕ ̗̝̔̎̋̉̏̎́̌̎̏̕ ̏̒̌́̂̌̆̎̎̏̄̏ ̝̇̆̃́̓̆̌̎̏̄̏ 
́̐̐́̑́̓́Ȣ 
˝̏̅̉̓̆̌̉ ̜̅̏̌̇̎ ̝̏̒̏̈̎́̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̘̝̐̑̉̔́̓ ̅̆̓̆̊ ̋ 
́̋̓̉̃̎̏̍̔ ̟̇̆̃́̎̉ȟ ̝̠̉̒̐̏̌̈̔ ̜̎̆̏̂̑́̓̉̍̆ ̜̐̑̏̅̔̋̓ 
̝̑́̒̓̉̓̆̌̎̏̄̏ ̖̠̐̑̏̉̒̏̇̅̆̎̉ ɉ̏̃̏̉̚ȟ ̜̑̔̋̓̕ɊȢ 
˓̝̠̆̃́̓̆̌̎́ ̎́̄̑̔̈̋́ ̎́ ̈̔̂ ̘̏̂̆̒̐̆̉̃́̆̓ ̗̜̆̌̊ ̠̑̅ 
̝̜̖̐̏̌̏̇̉̓̆̌̎ ̍̏̍̆̎̓̏̃ȟ̃ ̘́̒̓̎̏̒̓̉ ̝̎̏̑̍́̌̎̏̄̏ 
̠̏̑̍̉̑̏̃́̎̉̕ ̜̖̈̔̂̎ ̅̔̄ȟ ̐̏̅̅̆̑̇́̎̉̆ ̜̙̘̍̆̎̏̄̏ ̓̏̎̔̒́Ȣ 
ˏ ̍̏̍̆̎̓ ̠̅̆̊̒̓̃̉ ̝̜̖̃̆̑̓̉̋́̌̎ ̒̉̌ ̎́ ̈̔̂ ̟̠̑́̈̅̑́̇́̓̒ 
̗̜̑̆̆̐̓̏̑ ̐̆̑̉̏̅̏̎̓́ȟ ̟̘̟̃̋̌́̉̆̚ ̟̑̆̌̆̋̓̏̑̎̔̕ ̅̔̄̔ ̒̏ 
̒̌̉̈̉̒̓̏̊ ̇̆̌̔̅̋́Ȣ ˍ̋̓̉̃̎̏̆ ̇̆̃́̎̉̆ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̜̟̃̅̆̌̆̎̉ ̟̜̒̌̎ȟ ̜̟̏̍̃́̆̊̚ ̜̈̔̂ȟ ̉ ̜̙̐̏̃́̆̓ ̖̉ 
̘̝̒́̍̏̏̉́̆̍̏̒̓̚Ȣ ˓̠̆̒̓̋́ ̐̉́̚ ̘̏̂̆̒̐̆̉̃́̆̓ 
̘̉̈̉̏̌̏̄̉̆̒̋̏̆̕ ̒̓̉̑́̎̉̆ ̈̔̂̏̃ȟ ̋̏̓̏̑̏̆ ̃ ̟̒̃̏ ̘̝̏̆̑̆̅ 
̠̠̠̃̌̆̓̒ ̒̓̉̍̔̌̏̍ ̋ ̟̏̂̑́̈̏̃́̎̉ ̈́̉̓̎̏̄̏̚ 
̝̈́̍̆̒̓̉̓̆̌̎̏̄̏ ̅̆̎̓̉̎́ ̉ ̜̙̟̐̏̃̆̎̉ ̗̍̉̎̆̑́̌̉̈́̉̉Ȣ ˏ̒̆ 
̞̓̉ ̗̜̐̑̏̆̒̒ ̟̉̍̆̓ ̘̟̋́̑̉̆̒̐̑̏̉̌́̋̓̉̆̒̋̔̕ 
̝̎́̐̑́̃̌̆̎̎̏̒̓Ȣ 
˔́ ̟̘̋̌̆̎̉̆Ȣ ˏ ̒̏̒̓́̃ ̞̍́̌̉ ̖̠̃̏̅̓ ̏̋̏̌̏ τπ ̞̌̆̍̆̎̓̏̃ 
̗̜̓́̂̌̉ ˙̆̎̅̆̌̆̆̃́ȟ ̜̏̒̎̏̃̎̆ ̉̈ ̖̎̉ȡ ̝̗̋́̌̉̊ȟ ̏̒̏̑̕̕ȟ 
̓̏̑̕ ɉσȟφɊȢ ˚̜̆̐̏̒̑̆̅̒̓̃̆̎̎̊ ̖̘̉̍̉̆̒̋̉̊ ̒̏̒̓́̃ ̓̋́̎̆̊ 
̈̔̂́ ̈́̃̉̒̉̓ ̏̓ ̖́̑́̋̓̆̑́ ̠̐̉̓́̎̉ ̘̆̌̏̃̆̋́ȟ ̠̒̏̅̆̑̇́̎̉ 
̝̜̖̍̉̎̆̑́̌̎ ̃̆̆̒̓̃̚ ̃ ̟̏̋̑̔̇́̆̊̚ ̒̑̆̅̆ ̉ ̖̐̑̏̅̔̋̓́ 
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̠̐̉̓́̎̉Ȣ ˞̟̔̆̒̓̃̆̎̎̔̚ ̝̑̏̌ ̃ ̑́̈̃̉̓̉̉ 
̘̒̓̏̍́̓̏̌̏̄̉̆̒̋̉̊ ̈́̂̏̌̆̃́̎̉̊ ̉̄̑́̆̓ ̘̎̆̅̏̒̓́̓̏̎̏̆ 
̐̏̒̓̔̐̌̆̎̉̆ ̝̗̠̋́̌̉ȟ ̠̠̟̠̃̌̆̄̏̒̚ ̝̍̉̎̆̑́̌̎̏̊ ̏̒̎̏̃̏̊ 
̈̔̂̏̃Ȣ ˜̘̑̉̆̍ȟ ̜̃́̇̎̍ ̐̏̋́̈́̓̆̌̆̍ ̠̠̒̏̒̓̏̎̉ ̞̍́̌̉ 
̠̠̠̃̌̆̓̒ ̎̆ ̝̓̏̌̋̏ ̘̋̏̌̉̆̒̓̃̆̎̎̏̆ ̐̏̒̓̔̐̌̆̎̉̆ ̃ ̏̑̄́̎̉̈̍ 
̞̓̏̄̏ ̝̍̉̎̆̑́̌̎̏̄̏ ̋̏̍̐̏̎̆̎̓́ȟ ̎̏ ̉ ̙̒̏̏̓̎̏̆̎̉̆ #ÁȾ0 ɉφɊȟ 
̒̎̉̇̆̎̉̆ ̋̏̓̏̑̏̄̏ ̠̠̠̐̑̏̃̌̆̓̒ ̗̅̆̍̉̎̆̑́̌̉̈́̉̆̊ ̉ 
̐̏̑́̇̆̎̉̆̍ ̓̋́̎̆̊ ̈̔̂́ ̘̐́̓̏̌̏̄̉̆̒̋̉̍ ̗̐̑̏̆̒̒̏̍Ȣ ˕ 
̎́̏̂̏̑̏̓ȟ ̘̆̍ ̜̙̃̆ ̅́̎̎̏̆ ̙̒̏̏̓̎̏̆̎̉̆ ̃ ̞̍́̌̉ȟ ̓̆̍ ̂̏̌̆̆ 
̏̎́ ̑̆̈̉̒̓̆̎̓̎́ ̋ ̠̎̆̂̌́̄̏̐̑̉̓̎̏̍̔ ̟̅̆̊̒̓̃̉ ̋̉̒̌̏̓Ȣ 
ˡ̓̏̑ ̏̂̌́̅́̆̓ ̜̐̑̏̓̉̃̏̋́̑̉̏̈̎̍ ̅̆̊̒̓̃̉̆̍ȟ ̘̓̏ 
̛̠̠̠̏̂̒̎̆̓̒ ̏̂̑́̈̏̃́̎̉̆̍ ̃ ̞̍́̌̉ ̜̖̑̆̈̉̒̓̆̎̓̎ ̒̓̑̔̋̓̔̑ 
̋ ̟̅̆̊̒̓̃̉ ̋̉̒̌̏̓ ̉ ̐̏̅́̃̌̆̎̉̆̍ ̠̋̉̒̌̏̓̏̏̂̑́̈̏̃́̎̉ 
̍̉̋̑̏̏̑̄́̎̉̈̍́̍̉ ̈̔̂̎̏̊ ̠̙̂̌̋̉ ɉρπɊȢ ˜̑̉ ̒̏̅̆̑̇́̎̉̉ 
̓̏̑́̕ ̃ ̝̐̉̓̆̃̏̊ ̃̏̅̆ ̃ ̘̋̏̌̉̆̒̓̃̆ ̍̆̎̆̆ πȟυ ̍̄Ⱦ̌ 
̟̠̑́̈̃̉̃́̓̒ ̠̠̃̌̆̎̉ ̘̎̆̅̏̒̓́̓̏̎̏̒̓̉ ̓̏̑́̕ȟ 
̠̠̟̠̐̑̏̃̌̆̊̒̚ ̜̙̐̏̃̆̎̎̏̊ ̝̟̐̏̑́̇́̆̍̏̒̓ ̠̎́̒̆̌̆̎̉ 
̋́̑̉̆̒̏̍ ɉχɊȢ ˕̜̈̂̓̏̋ ̓̏̑́̕ ̠̠̠̐̑̏̃̌̆̓̒ ̖̝̟̑̔̐̋̏̒̓ ̈̔̂̏̃ 
̉ ̠̝̟̐̓̎̉̒̓̏̒̓ ̞̍́̌̉ȟ ̜̎́̈̃́̆̍̏̊ ̟̌̏̑̏̈̏̍̕Ȣ ˗ ̄̑̔̐̐̆ 
̃̉̓́̍̉̎̏̃ȟ ̎̆̅̏̒̓́̓̏̋ ̜̖̋̏̓̏̑ ̉̄̑́̆̓ ̝̙̟̂̏̌̔ ̝̑̏̌ ̃ 
̃̏̈̎̉̋̎̏̃̆̎̉̉ ̈́̂̏̌̆̃́̎̉̊ ̈̔̂̏̃ ̉ ̐́̑̏̅̏̎̓́ȟ ̠̠̏̓̎̏̒̓̒ 
̜̃̉̓́̍̉̎ $ȟ ˗ȟ ˝ȟ ˏρȟ ˏςȟ ˏρςȟ ˞ȟ ̠̏̌̉̆̃́̕ ̋̉̒̌̏̓́ ɉρρɊȢ 
˚̆̅̏̒̓́̓̏̋ ̃̉̓́̍̉̎́ $ ɀ ̠̠̠̐̑̏̃̌̆̓̒ ̙̎́̑̔̆̎̉̆̍ 
̍̆̓́̂̏̌̉̈̍́ ̝̗̠̋́̌̉ ̐̑̉ ̏̑̍̉̑̏̃́̎̉̉̕ ̈̔̂̏̃ ̉ ̋̏̒̓̆̊ȟ ˗ ɀ 
̗̓̆̎̅̆̎̉̆̊ ̋ ̘̋̑̏̃̏̓̏̉̃̏̒̓̉ȟ ˝ ɀ ̜̜̃̈̃́̆̓ ̖̝̑̔̐̋̏̒̓ 
̠̋́̐̉̌̌̑̏̃ ̉ ̘̠̋̑̏̃̏̓̆̆̎̉ȟ ˏρ ɀ ̋́̑̉̆̒ȟ ̜̙̟̐̏̃̆̎̎̔ 
̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̐̏̌̏̒̓̉ ̑̓́ȟ ˏς ɀ 
̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̝̜̃̏̒̐́̌̉̓̆̌̎̍̉ ̠̉̈̍̆̎̆̎̉̍̉ ̠̖̍̄̋̉ 

̓̋́̎̆̊ȟ ́̓̑̏̉̆̊̕ ̘̒̏̒̏̋̏̃ ̠̜̈̋́ȟ ˝˝ ɀ ̃̏̒̐́̌̆̎̉̆̍ ̠̜̈̋́ȟ 
̄̉̎̄̉̃̉̓́̍̉ȟ ̒̓̏̍́̓̉̓́̍̉ȟ ̠̏̌̉̆̃́̕ ̋̉̒̌̏̓́ ɀ 
̒̓̏̍́̓̉̓́̍̉ ɉ̜̄̌̏̒̒̉̓ȟ ̖̜̆̊̌̉̓ȟ ̖̜̆̊̌̏̈ɊȢ ˞̜̔̆̒̓̃̆̎̎̊̚ 
̗̅̆̉̉̓̕ ̃ ̏̑̄́̎̉̈̍̆ ̃̉̓́̍̉̎́ ˞ ̗̉̎̉̉̉̑̔̆̓ ̑́̈̃̉̓̉̆ 
̒̋̏̑̂̔̓́ ɉ̗̉̎̄̉Ɋȟ ̖̟̠́̑́̋̓̆̑̉̈̔̆̄̏̒̚ ̜̜̃̑́̇̆̎̎̍̉ 
̠̠̃̌̆̎̉̍̉ ̄̉̎̄̉̃̉̓́ ̒ ̘̝̟̋̑̏̃̏̓̏̉̃̏̒̓ ̅̆̒̆̎ȟ 
̙̜̑́̒́̓̃́̎̉̆̍ ̉ ̜̃̐́̅̆̎̉̆̍ ̈̔̂̏̃Ȣ  ˟́̋̉̍ ̏̂̑́̈̏̍ȟ 
̗̝̑́̉̏̎́̌̎̏̆ ̐̉̓́̎̉̆ ̋́̋ ̍̏̎̏̆̚ ̉ ̞̆̋̓̉̃̎̏̆̕̕ ̒̑̆̅̒̓̃̏ 
̘̐̑̏̉̌́̋̓̉̆̒̋̏̄̏̕ ̠̃̏̈̅̆̊̒̓̃̉ ̎́ ̜̏̑̄́̎ ̉ ̓̋́̎̉ ̐̏̌̏̒̓̉ 
̑̓́ ̐̔̓̆̍ ̠̠̃̌̉̎̉ ̎́ ̖̉ ̘̝̔̒̓̏̊̉̃̏̒̓ȟ ̓̑̆̎̉̑̏̃̋̔ 
̝̇̆̃́̓̆̌̎̏̄̏ ́̐̐́̑́̓́ ̉ ̜̙̐̏̃̆̎̉̆ ̘̟̒́̍̏̏̉́̆̊̚̚ 
̒̐̏̒̏̂̎̏̒̓̉ ̈̔̂̏̃ ̉ ̠̖̍̄̋̉ ̓̋́̎̆̊ ̅̏̌̇̎̏ ̜̝̂̓ 
̛̜̎̆̏̓̆̍̌̆̍̍ ̋̏̍̐̏̎̆̎̓̏̍ ̏̂̑́̈́ ̇̉̈̎̉ ̟̌̂̏̄̏ 
̜̠̈̅̑́̃̏̍̒̌̆̄̏̚ ̘̆̌̏̃̆̋́Ȣ 
˕̈ ̜̙̃̆̔̋́̈́̎̎̏̄̏ ̒̌̆̅̔̆̓ȟ ̘̓̏ ̗̝̑́̉̏̎́̌̎̏̆ ̐̉̓́̎̉̆ 
̒̐̏̒̏̂̒̓̃̔̆̓ ̟̏̑̍̉̑̏̃́̎̉̕ ̜̖̑̆̈̉̒̓̆̎̓̎ ̏̑̄́̎̏̃ ̉ 
̓̋́̎̆̊ ̐̏̌̏̒̓̉ ̑̓́ȟ ̟̒̎̉̇̆̎̉ ̋́̑̉̆̒̏̄̆̎̎̏̄̏ ̠̅̆̊̒̓̃̉ 
̠̜̖̌̆̄̋̏̔̒̃̏̆̍ ̔̄̌̆̃̏̅̏̃ȟ ̋̑̏̍̆ ̓̏̄̏ ̏̎̏ ̒̐̏̒̏̂̒̓̃̔̆̓ 
̘̟̒́̍̏̏̉̆̎̉̚ ̐̏̌̏̒̓̉ ̑̓́ ̉ ̟̔̋̑̆̐̌̆̎̉ ̝̇̆̃́̓̆̌̎̏̄̏ 
́̐̐́̑́̓́Ȣ ˔́̋̌́̅̋́ ̈̔̂̏̃ ̉ ̑́̈̃̉̓̉̆ ̃̒̆̄̏ ̝̇̆̃́̓̆̌̎̏̄̏ 
́̐̐́̑́̓́ ̖̠̐̑̏̉̒̏̅̓ ̃̏ ̃̎̔̓̑̉̔̓̑̏̂̎̏̍ ̐̆̑̉̏̅̆ ɉ̎́ φ-7 
̎̆̅̆̌̆Ɋȟ ̘̓̏ ̜̏̂̏̒̎̏̃̃́̆̓ ̘̎́́̌̏ ̝̉̎̅̉̃̉̅̔́̌̎̏̊ 
̐̑̏̉̌́̋̓̉̋̉̕ ̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊ ̒ 
̝́̎̓̆̎́̓́̌̎̏̄̏ ̐̆̑̉̏̅́ ̠̑́̈̃̉̓̉ ̑̆̂̆̎̋́Ȣ ˏ ̝̙̅́̌̎̆̊̆̍ 
̜̍ ̍̏̇̆̍ ̠̝̃̌̉̓ ̎́ ̘̜̋́̆̒̓̃̆̎̎̊ ̉ ̘̜̋̏̌̉̆̒̓̃̆̎̎̊ 
̒̏̒̓́̃ ̞̍́̌̉ ̙̝̌̉ ̘̝̎̆̈̎́̉̓̆̌̎̏Ȣ ˜̞̏̓̏̍̔ ̃ ̜̅́̎̎̊ 
̃̏̈̑́̒̓̎̏̊ ̐̆̑̉̏̅ ̃́̇̎̏ ̝̒̏̈̅́̓ ̝̜̏̐̓̉̍́̌̎̆ ̠̔̒̌̏̃̉ ̠̅̌ 
̝̐̑́̃̉̌̎̏̄̏ ̖̉ ̠̏̑̍̉̑̏̃́̎̉̕Ȣ 

 
 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ː̉̄̉̆̎́ȟ ̠̒́̎̏̌̏̄̉ȟ ̞̠̋̏̌̏̄̉ȡ ̘̔̆̂̎̏̆ ̐̏̒̏̂̉̆Ⱦ ̐̏̅ ̑̆̅Ȣ ˘ȢˏȢ ˏ̝̏̑̏̂̆̃̏̊Ȣ ɀ 2011. ɀ ςυυ ̒Ȣ 
2 ˗̠̏̂̉̒̏̃́ȟ ˕Ȣ ˏȢ ˗̘̌̉̎̉̆̒̋̉̆ ̜́̒̐̆̋̓ ̐̑̏̉̌́̋̓̉̋̉̕ ̉ ̘̠̌̆̆̎̉ ̋́̑̉̆̒́ ̜̖̃̑̆̍̆̎̎ ̉ ̠̜̖̐̏̒̓̏̎̎ ̈̔̂̏̃ ̔ ̅̆̓̆̊ ̉ ̐̏̅̑̏̒̓̋̏̃Ȣ 
˜̏̒̏̂̉̆ ̠̅̌ ̒̓̔̅̆̎̓̏̃ ̉ ̘̃̑́̆̊-̒̓̏̍́̓̏̌̏̄̏̃ Ⱦ ˕Ȣ ˏȢ ˗̠̏̂̉̒̏̃́ȟ ˚Ȣ ˍȢ ˞̙́̃̔̋̉̎́ ɀ ˞ ˜̂Ȣȡ ςππχȢ - υπ ̒Ȣ  

3 ˗̝̔̈̍̉̎́ȟ ˪Ȣ˙Ȣ ˜̑̏̉̌́̋̓̉̋́̕ ̘̖̒̓̏̍́̓̏̌̏̄̉̆̒̋̉ ̈́̂̏̌̆̃́̎̉̊Ȣ ˠ̘̆̂̎̏̆ ̐̏̒̏̂̉̆ Ⱦ ˪Ȣ˙Ȣ ˗̝̔̈̍̉̎́Ȣ ɀ ˙Ȣȡ ˕̝̈̅́̓̆̌̒̓̃̏ Ⱥ˟̏̎̄́-
˜̑̉̎̓Ȼȟ ςππρȢ - ςρφ ̒Ȣ  

4 ˙́̋̒̉̍̆̎̋̏ȟ ˘ȢˏȢ ː̉̄̉̆̎́ ̠̅̌ ̒̓̏̍́̓̏̌̏̄̏̃ȡ ˠ̘̆̂̎̏̆ ̐̏̒̏̂̉̆ Ⱦ ˘Ȣ ˏȢ ˙́̋̒̉̍̆̎̋̏ȟ ˍȢ ˕Ȣ ː̔̑̏̃́ ɀ ̇ Ȣȡ ˝ˠˑ˚ȟ ςππτȢ ɀ ρυψ ̒Ȣ  
5 ˛̜̒̎̏̃ ̈̅̏̑̏̃̏̄̏ ̠̐̉̓́̎̉ȡ ̐̏̒̏̂̉̆ ̐̏ ̏̂̆̊̚ ̗̎̔̓̑̉̉̏̌̏̄̉̉ Ⱦ ˍȢˏȢ ˞̝̜̋́̌̎̊ ɍ̉ ̅̑ȢɎȢ - ̨ ̑̆̎̂̔̑̄ȡ ː˛ˠ ˛ːˠȟ ςππυȢ ɀ ρρχ ̒Ȣ  
6 ˞̗̔̎̏̃ȟ ˏȢːȢ ˞̘̠̓̏̍́̓̏̌̏̄̉̆̒̋́ ̐̑̏̉̌́̋̓̉̋́̕ ̔ ̅̆̓̆̊ Ⱦ ˏȢːȢ ˞̗̔̎̏̃ ɍ̉ ̅̑ȢɎ ɂ ̇ ȡ ˙̆̅Ȣ ̋̎̉̄́ȟ ςππρȢ ɂ σττ̒Ȣ 
7 ˟̘̠̆̑́̐̆̃̓̉̆̒̋́ ̠̒̓̏̍́̓̏̌̏̄̉ȡ ˠ̘̆̂̎̉̋ ̠̅̌ ̒̓̔̅̆̎̓̏̃ ̗̖̍̆̅̉̉̎̒̋̉ ̃̔̈̏̃ Ⱦ ˜̏̅ ̑̆̅Ȣ ˒Ȣ ˏȢ ˎ̏̑̏̃̒̋̏̄̏Ȣ ɀ ˙Ȣȡ ˙̗̆̅̉̉̎̒̋̏̆ 
̗̉̎̏̑̍́̉̏̎̎̏̆̕ ́̄̆̎̓̒̓̃̏ȟ ςππτȢ ɀ ψτπ ̒Ȣ 

8 ˟̘̠̆̑́̐̆̃̓̉̆̒̋́ ̠̒̓̏̍́̓̏̌̏̄̉ȡ ̘̔̆̂̎̉̋ȡ ̃ σ ̘Ȣ Ⱦ ̐̏̅ ̑̆̅Ȣ ːȢ˙Ȣˎ́̑̆̑́Ȣ - ̇ Ȣȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςππυȢ - ʕ Ȣ σȢ - ςψψ ̒Ȣ 
 
 
 
 

˗Ȣ˝Ȣ ˕˞˙ˍ˕˘˛ˏȟ ˝Ȣ˙Ȣ ˏˍ˘˕˒ˏˍȟ ˝Ȣ˙Ȣ˕˞˙ˍ˕˘˛ ˏ
˞Ȣ˓Ȣ ̱ ̠̒̆̎̅̉̑̏̃̕ ́̓Ȣ ́̈ ˙ˠ ˎ˓ˢ ˞̠̓̏̍́̓̏̌̏̄̉ ̨̝́̋̔̌̓̆̓̕ 

Ⱥˎ́̌́̌́̑ ̠̜̒̓̏̍́̓̏̌̏̄̉̌  ̖̜̆̍́̎́̒Ȼ ˥ ˓  ˙˗˗ 
  

˟˴˞ ˍˠ˝ˠ˘ˍ˝˨˚˨  ˍ˘ˑ˨˚ ˍ˘ˠ ˥˴˚ ˟˕˴˙ˑ˴ ˟ˍ˙ˍ ˟ˍ˚ˠ 
  
˟ ̨̊̎: ̝ ́̍́̎́̔̉ ̜́̅́̍̎  ̜̅̆̎̒́̔̌ ̜̜̎ φπϷ ̨̍̑ ̒ ̑̔ ̒ ̜́̌̓̎́ ̜̜̂́̊̌́̎̒̓ ̜̂̏̌́̅Ȣ ̨̍̑ ̒ ̑̔ ̜̒́̌̓ ̓̆̋ ́̔̑̔-̜̒̑ ̜́̓̓́̑̅  
̜̂̏̌̍́̔̎́ ́̎́ ̜̇́̔́̐̓ ̜̂̏̌̐ ̜̏̊̍́̊̅ȟ ̏̌ ̜̂́̑̌  ̏̑̄́̎̅́̑ ̍̆̎ ̇ ̨̊̆̌̆̑̅ ȟ ̜̏̎  ̨̨̙̎̅̆ ̜́̔̈ ̜̜̜̔̒̎  ̅́  ̅ ̜̑̒ ̇ ̜̍̒ 
̨̨̒̓̆̔̎̆ ̨̨̒̆̐̓̄̎ ̨̨̓̉̄̈̆̅Ȣ ˍ̜̅́̍̅́̑̅  ̨̨̎̆̄̈̄ ̨̓̒ ̜́̔̑̔̌́̑̎́ ̙̜́̌̅ ̜̜̔̌́̑̎  ̇̏ ̜̜́̑̌ ̜ ̇ ̎̆ ̨̨̨̇̉̌̄ ̜̏̌́̑̅  ̜́̌̅̎ ́̌̔ 
̍ ̒̆̌ ̨̆̒̎ ́̒́ ̨̈̆̋̓ ̇ ̎̆ ̍́ ̜̜̈̅ ̜̏̑̎ ́ ̙̜ ̜́̑̐ ̜̏̓̑Ȣ ˔́̍́̎́̔̉ ̐̑̏̉̌́̋̓̉̋́̕ ̂́̒̓́̐ ̜ȟ ̨̨̙̆̋̎ ̇ ̎̆ ̨̨̙̙̎ ̓̏̐̓́̑ ́ 
̨̨̇̋̓̆̌̆̅Ȣ ˒  ̜̜̓̍̅ ̨̑ ̨̨̨̓̉̍̅̒ ̂́̒̓́̐ ̜ ̜̒́̓ ̜̂̏̌̐ ̜̜̓́̂̌́̅ȟ ̜̒̏̎̌̅ ̓́̎ ̅́ ̏̌ ̜̅̆̎̒́̔̌  ̒́ ̓́̔ ̍̆̎ ̗̜̍̆̅̉̉̎́̎  
̍́ ̜̜̈̅ ̂́ ̜̜̜̓̓́̑̎  ̨̨̂̑ ̜̂̏̌̐ ̜̒́̎́̌́̅Ȣ ˟̨̒ ̜̜́̔̑̔̌́̑̎  ̂́̒̓́̐ ̜ ̜̜̐̑̏̉̌́̋̓̉̋́̒̎̕  ̨̨̓̉̍̅ ̙̜́̑́̌́̑̎́ ̜̒́̌́̔́̓̓ ̨̍̑ 
̜̜̒́̌̓̎  ̑́̍̅́̒ ̂ ̨̨̌̄ ̨̑̆̓̎̅̆ ̜̒́̎́̌́̓̎ȟ ̜́̔̈ ̜̜̜̔̒̎  ̜̒́̔̌ ̜̎́ ̨̓̋̆̌̆̊ ̒̆̑ ̨̆̓̆̓̎ ̨̨̓̉̍̅ ̓́̍́ ̓́̎̔ ̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ́ ̜̌̅̎ ́̌̔ȟ ̨̨̓̉̍̅ ̓́̍́ ̓́̎̔ȟ ̨̂̆̌̒̆̎̅ ̙́̊̎́̔ȟ ̜̒̉̎̓̆̓̉̋́̌   ́ ̜̙̜̌̍́̒̓̑̔Ȣ 
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BALANCED DIET IN PREVENTION OF DENTAL DISEASES 

 
Resume: Health of modern man by 60% depends on lifestyle. At the same time a healthy lifestyle determines not only the absence of disease, 
but also the optimal functioning of all organs and systems, including the oral cavity. The high prevalence and intensity of the destruction of 
basic dental diseases put forward their problem prevention in the number of special relevance and significance. Modern prevention can be 
divided into primary, secondary and tertiary. The most rational and effective primary prevention of diseases, which defines it in a number of 
priority areas of health and medicine in general. Measures of effective primary prevention of dental diseases include a balanced diet, as one 
of the components of a healthy lifestyle, directly affect oral health. 
Keywords:  prevention of oral disease, good nutrition, active chewing, synthetic substitutes. 
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˒ȢˢȢˍˎˑ˝ˍ˔ˍ˗˛ˏȟ ːȢ˟Ȣˑ˛˞ˎ˒˝ˑ˕˒ˏˍȟ ˍȢ˟Ȣ˟˝˒ˢˍ˚˛ˏˍȟ 
˥Ȣ˜Ȣ˛˙ˍ˝˓ˍ˚˛ˏ 

˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠȟ Ã̠̓̏̍́̓̏̌̏̄̉ ̜̉̎̒̓̉̓̔̓ 
˕̎̓̆̑̎́̓̔̑́ ̜̙̂̏̊̎́ ̠̒̓̏̍́̓̏̌̏̄̉ ̜̋́̆̅̑́̒̕ 

 
ˍ˔ˍ ˞˟ˍ˚ ˟ ˝ ˨˚ˑˍ˝˨˚˨  ˗˒˖ˎ˴˝ ˘˟ ˗˴˘ˑ˒˝˴˚˴  ˓˛ ˍ˝ ˨ ˥ˍ˖˚ˍˠ ˟˴˞˟˒˝˴˚˴  ˍ˚ˍ˟˛˙˕ˬ˘˨  

˒˝˒˗˥˒˘˴˗˟˒˝˴˚ ˒˞˗˒˝˒ ˛˟˨˝˨˜ ˛˝˟˛˜˒ˑ˕ˬ˘˨  ˒˙˚˴  ˞ˍ˜ˍ˞˨˚ ˍ˝˟˟˨˝ˠ 
 
˟̨̒ ̜̜̜̒́̔̓̎  ̇ ̎̆ ̨̓̒ ̜̜́̓́̑̎  ́ ̜́̔̌́̑̎ ̠̜̏̑̓̏̐̆̅̉̌  ̆̍̅̆̔ ̨̓̒ ̨̨̨̓̎̎  ̇ ̎̆ ̨̓̒ ̜̜́̓́̑̎  ̨̨̋̆̓̄ ̨  ̇̏ ́̌̓ ́̎ 
̠̜̍̏̑̏̌̏̄̉̌̕  ̨̞̌̆̍̆̎̓̓̆̑̎ ̜̜́̌̐̎́ ̨̋̆̌̓̑̔̍̆̎ ̇ ̨̑̆̅Ȣ ˛̜̒ ́̎ ̏̑́̊ ̠̜̏̑̓̏̐̆̅̉̌  ̠̒̓̏̍́̓̏̌̏̄̉̅́ ̞̜̒̓̆̓̉̋́̎  ̍́ ̜̜̈ 
̌ ̜́̊̅Ȣ ˓̜́̒́̎̅ ̨̨̓̒̓̆̑̅  ̓́̂̉ ̉ ̓ ̑̄̆ ̨̇̆̓̋̈̔ ̨̙̎ ̨̨̓̒̓̆̑̅  ̓ ̨̒̎ȟ ̋ ̨̌̆̍̎ȟ ̨̨̨̙̐̎̎ȟ ̜̜̒̑  ̜̒̉̐́̓̎ ̌̓ ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ 

̆̒̋̆̑̍̆̊ ̨̇̆̋̆̌̆̎̅̑̔ ́ ̜̉̅́̌́̑̎ ̜̜̏̌̅́̎̌́̅Ȣ 
˞̜̏̎̍̆̎ȟ ̋́̈́  ̇ ̎̆ ̜̏̑̒ ̜̜̌̓̎  ̜́̑́̒̎̅́ ̇ ̨̨̑̄̈̌̄̆̎ ̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̜̜̜̒́̌̒̓̑̍́̌ ́̎́̌̉̈ ̜̜̂́̑̒̎̅́ ˗́̑́̂̆̌̌̉ 
̓ ̨̨̨̙̍̐̆̄̎  ̜̂̏̌̍́̔ ɉυȟχ̑̆̓Ɋȟ ̓ ̑̓ ̓ ̨̨̙̍̐̆̋̓ ̓ ̨̍̆̎̄ ̨̨̨̙̂̑̎ ́̈̔ ̨̨̓̒̓  ̜̂̏̌̍́̔ȟ ̨̓̑̉̄̏̎̉̅̓  ̨̝̅̉̒̓́̌̅ ̙̜́̊̅́̑ ̜ ́̈́  
̜̌̓̎̅́ ̜̏̑̒ ̜̌̓̎́ ́̑́ ́̎̅́ ɉόȟϋ̑̆̓Ɋ ̋ ̐ ̋̆̈̅̆̒̋̆̎Ȣ 

˛̠̜̅̏̎̓̏̌̏̄̉̌  ̜̒̉̐́̓̓  ̨̨̎̆̄̈̄ ̨̙̋̆̆̎ ́̈́  ̜̌̓̎ ̜̆̔̑̏̐̏̉̅̓-̜̍̏̎̄̏̌̏̉̅̓ ̨̍̆̓̉̒̓ ̓̏̐ ̨̑̆̓̎̅̆ ̜̒̉̐́̓̓́̊̅Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ˪̒̓̆̓̉̋́ȟ ̠̜́̎́̓̏̍̉̌  ̨̙̆̑̆̋̆̌̋ȟ ̨̨̓̒̓ ̍ ̨̒̎̅̆̔ 

 
̨̨́̈̑̄ ̈́̍́̎̅́ ̠̜̒̓̏̍́̓̏̌̏̄̉̌  ̐̑́̋̓̉̋́̅́ ̞̜̒̓̆̓̉̋́̎ 
̏̌̅́̎̔ ̜̓́̌́̐̓́̑ ̜́̑̓̓Ȣ ˓̜́̒́̎̅ ̨̨̓̒̓̆̑̅  ̙̜̜̎́̊ 

̨̨̨̨̓̉̍̅̌̄̎ ɉ̨̨̞̆̋̓̒̎̕̕Ɋ ̜́̑̓̓̑̔ ̨̙̎ ̜̜̒́̔̓̓́̑̅  ̜̒̑̓ 
̨̨̨̙̐̎ ̜̜̜̜̑̌̒̎  ̜̇̆̋̆̅́̑́̌  ̨̗̐̑̉̎̉̐̓̆̑̎ ̏̌̅́̎̔ 
̠ ̎̉ ̜̏̌́̑̅  ̍ ̨̙̌̆̑ȟ ̨̨̨̙̐̎ȟ ̋ ̨̌̆̍ȟ ̓ ̨̒ȟ ̎́̔ ̜́̒̓́̑̅  
̎ ̨̨̒̌̅̋ ɀ ̜̌̓̓  ̨̨̙̆̑̆̆̌̋̓̆̑̎ ̆̒̋̆̑̆ ̏̌̅́̎̔Ȣ ˎ̨̈̄̆ ̍ ̨̌̍ 
̂̏̌ ́̎ȟ ̨̓̒ ̜̜̜̒́̔̓̎  ̨̂̆̅̆̑ ̨̈̎̆ ̓ ̎ȟ ̨̨̈̎̅̋ 
̠̜̓̏̐̏̄̑́̉̌̕  ̜̜̑̌̍̅́̑ ́ ɉ̒̓̑̔̋̓̔̑́ ́Ɋ ̇ ̎̆ ̑̓ ̨̑̌ 
̜̌̓̓  ̓̏̐̓́̑̅́ ̨̋̆̊̂̑ ́̊ ̜̎̅́̌ ́̎ ̎ ̨̨̒̌̅ 

̗̗̙̜̅̉̆̑̆̎̉́̉́̌́̔̕̕ ̙̆̑̆̋̆ ̨̂̆̌̄̌̆̑̄̆ ̉̆Ȣ ˙̨̎̆ ̜̏̒ 
̨̨̂̆̌̄̌̆̑̅ ̋ ̑̆ȟ ̓́̎̉ ̨̂̌̔ ̇ ̎̆ ̜̏̎ ̐̑́̋̓̉̋́ ̇ ̨̈̎̅̆ ̨̒̋̆ 
̜́̒̑̔ ̍́ ̜̒́̓̎̅́ ̨̂̈ ̜́̑̎́̊ ̈̆̑̓̓̆̔̌̆̑ ̇ ̨̨̑̄̈̔̅ ́̌ ́ 
̍́ ̒́̓ ̨̆̓̐ ̜̏̊̅ Ȣ ˓ ̜̍̒ ̎ ̨̓̉̇̆̒̎̅̆ ̨̨̂̈̅  ̅ ̨̑̄̆̑ 
̒̓̏̍́̓̏̌̏̄̓́̑ ̅̉́̄̎̏̒̓̉̋́ ̇ ̨̑̄̈̄̆̎ ̋̆̈̅̆ ̇ ̎̆ ̨̆̍̅̋ 

̙̜́̑́̌́̑̎ ̇̏̒̐́̑̌́ ́̎̅́ ̋ ̐ ̞̜̒̓̆̓̉̋́̌  ̎ ̓̉̇̆̄̆ ̏̌ 
̨̇̆̓̋̈̔ ̨̙̎ ̜̌̓̓  ̨̨̙̆̑̆̋̆̌̋̓̆̑̅ ̆̒̋̆̑̔̄̆  ̍ ̨̨̍̋̎̅̋ 
̜́̌́̅Ȣ  
˞̏̌ ̒̆̂̆̐̓̆̎ ̈́̍́̎́̔̉ ̍ ̨̨̨̨̙̍̋̌̋̓̆̑̅ ̇ ̎̆ ̨̨́̈̑̄ ̈́̍́̎ ́ 
̜̌́̊ ̜̓ ̜̓́̌́̐̓́̑̅ ̨̆̒̋̆̑̐ ̨̨̂̈̅  ̨̨̨̈̆̑̓̓̆̔̌̆̑̍̈̅  
̍́ ̜̒́̓ ̓ ̨̍̆̎̅̆̄̅̆̊ ̜̂̏̌̅Ȣ ˍ̜̌̍́̓ ̜̜́̌́̒̎  ̓ ̨̨̨̐̋̌̋̓ 
̓ ̑ ̜̜̜̎̅́̑̎  ̙́̊̎́̔ ̨̨̨̓̒̓̆̑̎  ́̎́̓̏̍̏ ɀ 
̠̜̓̏̐̏̄̑́̉̌̕  ̜̜̜̜̑̌̒̎  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̨̙̋̆̆̎̅ 
̓ ̑̅̆ ̈̆̑̓̓̆̔ ̇ ̎̆ ̜̒̏̎  ̎ ̨̓̉̇̆̒̎̅̆ ̨̓̒ ̨̨̨̙̐̎̅̆̑ ́̑ ̜̜̌ 
̜́̅́̍̎  ̜̌̓̎ ̂̏̌̇́̍̅́̔ ̜̂̏̌̐ ̜̜̓́̂̌̅Ȣ      
̨̅̒̓̆̑ ̍̆̎ ̈̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑Ȣ ˟̨̆̋̒̆̑̌̄̆̎ ̜̇́̌̐ 

́̅́̍̅́̑ ̜̒́̎ ρπππ ́̅́̍̎́̎ ̓ ̜̑́̓̎ ̨̆̋ ̓̏̐ ̜̜̑̌̅Ȣ 
ˎ̨̨̨̙̑̎ ̓̏̐̓́ φππ ́̅́̍ ́̈́  ̌̓ ̨̨̋̌̅̆̑Ȣ ˒̨̨̙̋̎ ̜̓̏̐̓ τππ 
́̅́̍ ̜̏̑̒ ̌̓ ̨̨̋̌̅̆̑Ȣ  

 
˗̆̒̓̆ ρ - ̝ ̆̑̓̆̌̄̆̎ ̜̓̏̐̓́̑̅ ̜̜̜̇̎̒ ̍̆̎ ̇́̒ ̨̨̙̆̑̋̆̌̋̓̆̑̎̆ ́̑́̊ ̜̓̏̐̓́̒̓̑̔ 

ˎ́ ̜̌́̔ ̜̓̏̐̓́̑ ˟̨̆̋̒̆̑̌̄̆̎̅̆̑ 
̜̇́̌̐ ̜̒́̎ 

˟́ ̅́̐ 
̜́̌̎ ́̎̅̆̑ 

˓̜̜̜̎̒ ˞̜́̎ ˓̜́̒ 

ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ 
( ́̈́ ̓́̑) 

600 110 ˒ ̑ 70 16 ɀ 22 

̊̆̌ 40 

˒̨̨̙̋̎ ̨̨̎̆̄̈̄ 
(̜̏̑̒) 

400 110 ˒ ̑ 70 16 ɀ 22 

̊̆̌ 40 

ˎ̜́̑̌ ̜ 1000  220  220  

 
˛̠̜̅̏̎̓̏̌̏̄̉̌  ̈̆̑̓̓̆̔ ̂́ ̜̅́̑̌́̍́̒̎̅́ 
̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̈̆̑̓̓̆̔ ̨̨̎̆̄̈̄ ̜̏̑̎ ̜́̌́̅Ȣ ˬ ̎̉ ́̅́̍ 
̨̨̨̓̒̎  ̠̜̓̏̐̏̄̑́̉̒̎̅́̕ ̨̝́̌̓̆̑̎́̓̉̃̓̋ ̨̨̂̆̌̄̌̆̑̅  
̨̋̆̈̅̆̒̔̎ ̎̆̍̆̒̆ ̜̂̏̌̍́̔̎ ̜̜́̑́̒̓̑̅ Ȣ ˥́̊̎́̔ ̨̨̓̒̓̆̑̎̆ 

̜̜́̓̒̓ ̨̋̆̌̆̒ ̨̂̆̌̄̌̆̑ ̨̈̆̑̓̓̆̌̅ȡ ˗́̑́̂̆̌̌̉ ̓ ̨̨̨̙̍̐̆̄̎ 
̜̅́̍̔ȟ ̨̝̅̉̒̓́̌̅ ̓́ ̅́̊ ̓ ̨̨̨̙̍̐̆̄̎  ɉ̜̄̉̐̏̋̏̎̔̒̓ Ɋ 
̗̠̑̆̅̔̋̉ ́ ̙̜̑́̔ ̅ ̨̑̆̇̆̒Ȣ  
˗́̑́̂̆̌̌̉ ̓ ̨̨̨̙̍̐̆̄̎  ̜̅́̍̔ ɉ˞̔̑̆̓Ȣ ρȟ ςɊȢ        
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˞̔̑̆̓ ρ - ̝ ̔̂̏̃ ˍȢˍȢ  ̜̙̂̏̊̎́ ̋́̑́̂̆̌̌̉ ̓ ̨̨̨̙̍̐̆̄̎  ̅́̍̔ ̅ ̨̑̆̇̆̒ 

 
˗́̑́̂̆̌̌̉ ̓ ̨̨̙̍̐̆̄ ̜̙̂̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ ̨́̎́̌̉̈ ̜̏̑̒ 
̜̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̓ ̨̙̍̐̆̋ ́̈́ ̓́̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ 

́̎́ ̜̑̌̍ ̇̏ ̜́̑ ̠ ̎̉ σφȟφϷ ̨̋̆̈̅̆̒̆̅ȟ ́̌ τσȟψϷ ́̅́̍̅́ 

̂ ̌ ̋ ̨̙̑̒̆̓̋ ̇̏ Ȣ ́̈́ ̜̓́̑̅  ψσȟυϷ ́̅́̍̅́̑̅́ ̂ ̌ 
̋ ̨̙̑̒̆̓̋ ̇̏ ȟ ̓̆̋ ρφȟυϷ ́̅́̍̅́̑̅́ ̨̋̆̈̅̆̒̆̅Ȣ 

 
˗̆̒̓̆ ς - ̠ ́̑́̂̆̌̌̉ ̓ ̨̨̨̙̍̐̆̄̎  ́̊ ̜̎̅́̌̔ ̅ ̨̑̆̇̆̒ ϷȢ 

 
 

˓̏ ́̑ ̜ ̇́  ̒ ̨̨̊̆̄̎̅̆̄ ̨̨̨̙̂̑̎ ̌̋̆̎ ́̈̔ ̨̨̨̓̒̓̆̑̎̅̆̄ 
̨̓̑̉̄̏̎̉̅̓  ̨̝̅̉̒̓́̌̅ ̙̜́̊̅́̑  ̨̂̆̌̄ ̜̙̂̏̊̎́ 
̜̜̜̒́̌̒̓̑̍́̌ ̨́̎́̌̉̈ ̜̏̑̒ ̜̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̓ ̨̙̍̐̆̋ 
́̈́ ̓̆̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ ̏̎ ̆̒̆ ̓ ̍̆̎ ̠ ̎̉ ̜̏̑̒ ̌̓ 
̨̨̋̌̅̆̑ ςȟφϷ ̋ ̨̙̑̒̆̓̋ ̂̏̌̒́ȟ ́̌ ́̈́ ̓́̑̅́ ςςȟυϷ ̜̅ 

̜̑́̅Ȣ ́̈́  ̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ ̋ ̨̙̑̒̆̓̋ ̌̅̆ ́̊̅́ ̨̇̉ 
̨̋̆̈̅̆̒̆̅Ȣ 
ˑ̨̝̉̒̓́̌̅ ̓́ ̅́̊ ̓ ̨̨̨̙̍̐̆̄̎  ɉ̜̄̉̐̏̋̏̎̔̒̓ Ɋ 
̗̠̑̆̅̔̋̉ ́ ̙̜̑́̔ ̅ ̨̑̆̇̆̒Ȣ ˎ̨̨̈̅  ̨̨̈̆̑̓̓̆̔̍̈̅̆ 
̨̝̅̉̒̓́̌̅ ̓́ ̅́̊ ̓ ̨̨̨̙̍̐̆̄̎  ̗̠̑̆̅̔̋̉ ́ ̜̑́̔̚ ̅ ̨̑̆̇̆̒ 
̜́̎ ̜̓́̌̅ ɉ˞̔̑̆̓ σɊȢ  
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˞̔̑̆̓ σ - ˑ ̨̝̉̒̓́̌̅ ̓́ ̅́̊ ̓ ̨̨̨̙̍̐̆̄̎  ̗̠̑̆̅̔̋̉ ́ ̙̜̑́̔ ̅ ̨̑̆̇̆̒ 
 
ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ ̋ ̐ ̇́ ̅́̊̅́ ̨̝̅̉̒̓́̌̅ ̓ ̨̨̙̍̐̆̋̓  
̗̠̑̆̅̔̋̉ ́ ̙̜̑́̍́ ́̎ ̓ ̨̑ ̨̇̉ ̨̋̆̈̅̆̒̓ ωωȟφϷ  ɉ˗̆̒̓̆ ςɊȢ   

˒̨̨̙̋̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ ̨̝̅̉̒̓́̌̅ ̓ ̨̨̙̍̐̆̋̓  ̗̠̑̆̅̔̋̉ ́ 
̙̜̑́ ́̎ ̓ ̨̑ ̨̇̉ ̨̋̆̈̅̆̒̓ χςȟψϷȢ  

 
˗̆̒̓̆ ς -  ˑ ̨̝̉̒̓́̌̅ ̓́ ̅́̊ ̓ ̨̨̨̙̍̐̆̄̎  ̗̠̑̆̅̔̋̉ ́ ̙̜̑́̔ ̅ ̨̑̆̇̆̒ ϷȢ 

 
˔̆̑̓̓̆̔ ̎ ̨̓̉̇̆̌̆̑ ̇ ̎̆ ̜̏̎ ̓́̌ ̜̌́̔Ȣ ˑ̜̉́̄̎̏̒̓̉̋́̌  
̨̒̎̅̆̑̅̆ ̨̨̇̔̑̄̈̌̄̆̎ ̠̜̏̅̏̎̓̏̒̋̏̐̉̌  ̈̆̑̓̓̆̔  ̎ ̨̓̉̇̆̌̆̑ 
́̈́  ̇ ̎̆ ̜̏̑̒ ̌̓ ̨̨̨̋̌̅̆̑̎  ˗́̑́̂̆̌̌̉ ̓ ̨̨̙̍̐̆̄ 
̜̙̂̏̊̎́ ̜̜̜̒́̌̒̓̑̍́̌ ̨́̎́̌̉̈ ̜̏̑̒ ̜̌̓ ̨̨̋̌̅̆̑̎̅̆ ̂ ̌ 
̓ ̨̙̍̐̆̋ ́̈́ ̓́̑̍̆̎ ̜̜̒́̌̒̓̑ ́̎̅́ ́̎́ ̜̑̌̍ ̇̏ ̜́̑ 
̠ ̎̉ σφȟφϷ ̨̋̆̈̅̆̒̆̅ȟ ́̌ τσȟψϷ ́̅́̍̅́ ̂ ̌ ̋ ̨̙̑̒̆̓̋ ̇̏ Ȣ 
́̈́ ̜̓́̑̅  ψσȟυϷ ́̅́̍̅́̑̅́ ̂ ̌ ̋ ̨̙̑̒̆̓̋ ̇̏ ȟ ̓̆̋ ρφȟυϷ 

́̅́̍̅́̑̅́ ̨̋̆̈̅̆̒̆̅Ȣ  
ˎ̨̨̨̙̑̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ ̋ ̐ ̇́ ̅́̊̅́ ̨̝̅̉̒̓́̌̅ ̓ ̨̨̙̍̐̆̋̓  
̗̠̑̆̅̔̋̉ ́ ̙̜̑́̍́ ́̎ ̓ ̨̑ ̨̇̉ ̨̋̆̈̅̆̒̓ ωωȟφϷȢ   

˒̨̨̙̋̎ ̨̨̎̆̄̈̄ ̓̏̐̓́ ̨̝̅̉̒̓́̌̅ ̓ ̨̨̙̍̐̆̋̓  ̗̠̑̆̅̔̋̉ ́ 
̙̜̑́ ́̎ ̓ ̨̑ ̨̇̉ ̨̋̆̈̅̆̒̓ χςȟψϷȢ  

˙̨̎̆ ̜̏̒ ̈̆̑̓̓̆̔ ̎ ̨̨̓̉̇̆̌̆̑̎  ̋ ̨̍̆̄̍̆̎ ̨̂̈ ̨̨̓̒̓̆̑̅  
́̎́̓̏̍̏-̠̜̓̏̐̏̄̑́̉̌̕  ̨̨̙̆̑̆̋̆̌̋̓̆̑̎̆ ́̑́̐ ̜̏̎  ̌̓ 
̨̨̙̆̑̆̋̆̌̋̓̆̑̎ ̜́̎ ̓́̔ ́ ̇ ̎̆ ̠̜̒̓̏̍́̓̏̌̏̉̌  ̨̆̍̅ ̜̏̒ 
̨̨̙̆̑̆̋̆̌̋̓̆̑̅ ̨̆̒̋̆̑̐ ̨̨́̈̑̄ ̈́̍́̎ ̓́̌́̐̓́̑ ́ 
̒ ̨̨̊̋̆̒̓̆̎̅̑̐ ̜̏̎  ̜̒́̐́̒̎ ̜́̑̓̓̑̔ ̇ ̎̆ ̒̏̓ 
̗̜̍̆̅̉̉̎́̒̎̅́ ̋̆ ̨̎̆̎ ̏̌̅́̎̔ ́ ̓ ̨̇̑̉̂̆̄̆ ̋̆ ̨̎̆̎ 
̨̆̎̄̈̔̄̆ ̜̂̏̌́̅Ȣ 
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ˑ˒ˎ˕˒˟˟˒˝ ˟˴˔˴˙˴ 
1 ˔̔̂̏̃ ˍȢˍȢ ˛̠̅̏̎̓̏̌̏̄̉ȡ ˙̆̓̏̅̉̋́ ̘̖́̎̓̑̏̐̏̌̏̄̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̎̉̊Ȣ ɀ ̊ ́̔̋́. - 1968. - ςππ ̒Ȣ 
2 ˕̒̍́̄̔̌̏̃ ˛Ȣȟ ˞̖̉̉̍̂́̆̃́ ˗ȢˎȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉ ˗̖́̈́̒̓́̎́Ȣ - ̱ ̜̌̍́̓ȡ ˚́̔̋́ȟ ρωψωȢ - ρτυ ̒Ȣ 
3 σȢ˔̔̂̏̃ ˍȢˍȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉Ȣ ɀ ̊ ́̔̋́. - 1973. - ςππ ̒Ȣ 
4 ˔̔̂̏̃ ˍȢˍȢ ˪̘̠̓̎̉̆̒̋́ ̠̏̅̏̎̓̏̌̏̄̉ ˞˞˞˝Ȣ ɀ ̊ ́̔̋́. - 1979. - ρςς ̒Ȣ 
5 ˙̜́̓̆̑̉́̌ ̐̏ ̏̅̏̎̓̏̌̏̄̉̉ ̖̋́̈́̏̃ ȾȾ ˞̠̏̃̆̓̒̋́ ̞̠̓̎̏̄̑́̉̕Ȣ - 1972. - ΟτȢ - ˞ Ȣ υρ-63. 
6 ˔̔̂̏̃ ˍȢˍȢ ˑ̝̜̉̒̓́̌̎̊ ̝̄̑̆̂̆̎ ̓̑̉̄̏̎̉̅́ ̎́ ̖̎̉̇̎̉ ̠̖̍̏̌̑́ ̘̆̌̏̃̆̋́Ȣ ȾȾ ˏ̜̏̐̑̏̒ ́̎̓̑̏̐̏̌̏̄̉̉Ȣ - 1967. - ΟςφȢ - ˞ Ȣ χρ-85. 
7 ˔̔̂̏̃ ˍȢˍȢ ˛ ̑́̒̏̃̏-̘̅̉́̄̎̏̒̓̉̆̒̋̏̍ ̘̈̎́̆̎̉̉ ̜̖̎̆̋̏̓̏̑ ̘̖̏̅̏̎̓̏̌̏̄̉̆̒̋̉ ̐̑̉̈̎́̋̏̃Ȣ ȾȾ ˞̠̏̃̆̓̒̋́ ̞̠̓̎̏̄̑́̉̕Ȣ - 1968. - ΟσȢ 

- ˞ Ȣ ψυ-93. 
8 ˔̔̂̏̃ ˍȢˍȢȟ ˢ́̌̅̆̆̃́ ˚Ȣ˕Ȣ ˛̠̅̏̎̓̏̌̏̄̉ ̃ ̒̏̃̑̆̍̆̎̎̏̊ ́̎̓̑̏̐̏̌̏̄̉̉Ȣ ɀ ̊ ́̔̋́. - 1989. - ςσς ̒Ȣ 
 
 

 
˒ȢˢȢ ˍˎˑ˝ˍ˔ˍ˗˛ˏȟ ːȢ˟Ȣ ˑ˛˞ˎ˒˝ˑ˕˒ˏˍȟ ˍȢ˟Ȣ ˟˛˝˒ˢˍ˚˛ˏˍȟ ˥Ȣ˜Ȣ ˛˙ˍ˝˓ˍ˚˛ˏ 

˕̎̒̓̉̓̔̓ ̒̓̏̍́̓̏̌̏̄̉̉ ˗́̈˚˙ˠ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 
˗́̆̅̑́̕ ̜̉̎̓̆̑̎́̓̔̑ ̐̏ ̒̓̏̍́̓̏̌̏̄̉̉ 

 
˜˛ˏ˨˥˒˚˕˒ ˗ˍˤ˒˞˟ˏˍ ˛˝˟˛˜˒ˑ˕ˤ˒˞˗˛ː˛ ˘˒ˤ˒˚˕ˬ ˞ ˠˤ˒˟˛˙ ˛˞˛ˎ˒˚˚˛˞˟˒˖ ˍ˚ˍ˟˛˙˕ˤ˒˞˗˛ː˛ ˝˒˘˩˒ˡˍ ˏ˒˝ˢ˚˕ˢ 

˓˒ˏˍ˟˒˘˩˚˨ˢ ˔ˠˎ˛ˏ ˠ ˘˕ˣ ˝ˍ˔˘˕ˤ˚˨ˢ ˪˟˚˕ˤ˒˞˗˕ˢ ː˝ˠ˜˜ ˚ˍ˞˒˘˒˚˕ˬ ˗ˍ˔ˍˢ˞˟ˍ˚ˍ 
 
˝̟̆̈̍̆ȡ ˛̘̑̓̏̐̆̅̉̆̒̋̏̆ ̘̌̆̆̎̉̆ ̅̆̆̋̓̏̃̕ ̋̏̑̏̎̏̋ ̉ ̜̖̈̔̂̎ ̠̑̅̏̃ ̃̒̆̄̅́ ̠̒̏̐̑̏̃̏̇̅́̆̓̒ ̖̝̟̎̆̏̂̏̅̉̍̏̒̓ ̠̃̏̒̒̓́̎̏̃̌̆̎̉ 
̘̜̖̔̓̑́̆̎̎ ̘̖̍̏̑̏̌̏̄̉̆̒̋̉̕ ̞̌̆̍̆̎̓̏̃ ̈̔̂̎̏̊ ̓̋́̎̉ ̉̌̉ ̟̏̓̒̔̓̒̓̃̔̆̄̏̚ ̈̔̂́ ̃ ̈̔̂̎̏̍ ̠̑̅̔Ȣ ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̃ ̘̏̑̓̏̐̆̅̉̆̒̋̏̊ 
̒̓̏̍́̓̏̌̏̄̉̉ ̑̆̈̋̏ ̃̏̈̑̏̒̌́ ̘̝̈̎́̉̍̏̒̓ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̞̒̓̆̓̉̋̉Ȣ ˑ̠̌ ̠̅̏̒̓̉̇̆̎̉ ̝̙̎́̉̂̏̌̆̄̏ ̞̆̋̓́̕̕ ̆̒̓̆̒̓̃̆̎̎̏̒̓̉ 
̜̖̉̒̋̔̒̒̓̃̆̎̎ ̈̔̂̏̃ ̝̟̠̉̒̐̏̌̈̔̓̒ ̗̜̐̑̉̎̉̐ ̗̉̎̅̉̃̉̅̔́̌̉̈́̉̉ ̙̃̎̆̎̆̄̏ ̃̉̅́ ̋̏̑̏̎̏̋ ̐̏ ̑́̈̍̆̑̔ȟ ̗̃̆̓̔ȟ ̏̑̍̆̕ȟ ̖́̑́̋̓̆̑̔ 
̖̐̏̃̆̑̎̏̒̓̉ ̂̆̈ ̘̔̆̓́ ̑́̒̏̃̏ɀ̞ ̘̖̓̎̉̆̒̋̉ ̏̒̏̂̆̎̎̏̒̓̆̊ ̗̐́̉̆̎̓̏̃Ȣ 
˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̝̜̑̆̈̔̌̓́̓ ̘̏̅̏̎̓̏̒̋̏̐̉̆̒̋̏̄̏ ̝̒̑́̃̎̉̓̆̌̎̏̄̏ ́̎́̌̉̈́ ̜̖̅́̎̎ ̗̌̉ ̑̔̒̒̋̏̊ ̉ ̖̋́̈́̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̆̊ 
̜̟̐̏̋́̈̃́̓ȟ ̘̓̏ ̔ ̗̌̉ ̖̋́̈́̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̉ ̜̠̜̃̃̌̆̎ ̟̒̌̆̅̔̉̆̚ ̐̏̋́̈́̓̆̌̉ȡ ̝̙̎́̉̂̏̌̆̆ ̘̉̒̌̏ ̠̏̓̒̔̓̒̓̃̉ ̂̔̄̏̑̋́ 
˗́̑́̂̆̌̌̉ȟ ɉ̃ ρȟσ ̑́̈́Ɋȟ ̏̓̒̔̓̒̓̃̉̆ ̘̜̖̆̓̑̆̂̔̄̏̑̋̏̃̏̄̏ ̐̆̑̃̏̄̏ ̎̉̇̎̆̄̏ ̠̍̏̌̑́ȟ ̘̔̃̆̌̉̆̎̉̆ ̘̉̒̌́ ̝̅̉̒̓́̌̎̏̄̏ ̠̄̑̆̂̎ ̓̑̉̄̏̎̉̅́ 
ɀ ɉ̃ ψȟχ ̑́̈Ɋ ̐̏ ̟̒̑́̃̎̆̎̉ ̒ ̜̅́̎̎̍̉ ̗̌̉ ̑̔̒̒̋̏̊ ̗̝̎́̉̏̎́̌̎̏̒̓̉Ȣ ˛̒̎̏̃̎̏̊ ̋̏̍̐̌̆̋̒ ̘̖̏̅̏̎̓̏̌̏̄̉̆̒̋̉ ̘̆̑̓ ̖́̑́̋̓̆̑̉̈̔̆̓ 
̖̋́̈́̏̃ ̋́̋ ̆̃̑̏̐̆̏̉̅̎̏-̜̍̏̎̄̏̌̏̉̅̎̊  ̍̆̓̉̒̎̏̊ ̞̘̓̎̉̆̒̋̏̊ ̜̄̑̔̐̐Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ˪̒̓̆̓̉̋́ȟ ̘́̎̓̏̍̉̆̒̋̉̆ ̏̒̏̂̆̎̎̏̒̓̉ȟ ̍̏̅̆̌̉̑̏̃́̎̉̆ ̈̔̂̏̃ 
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IMPROVING THE QUALITY OF ORTHOPEDIC TREATMENT, TAKING INTO ACCOUNT THE FEATURES OF THE UPPER TEETH 
ANATOMICAL STRUCTURE OF PEOPLE OF DIFFERENT ETHNIC GROUPS IN KAZAKHSTAN 

 
Resume: In dentistry has increased dramatically the importance of the use of aesthetics. To achieve a natural effect of artificial teeth used 
principles customize the appearance of the crowns on the size, color, shape, nature of the surface without the racial - ethnic characteristics of 
the patients. 
The present study was a comprehensive survey of anatomical and topographical features of the structure of the side groups of teeth in 
persons Russian and Kazakh nationality . Thus, the results of the comparative analysis of the data odontoskopi persons Russian and Kazakh 
ethnic groups show that the Kazakhs identified the following indicators. 
4ÈÅ ÁÎÁÌÙÚÅ ÏÆ ÔÈÅ #ÁÒÒÁÂÅÌÌÅ ÃÕÓÐ ÂÅÔ×ÅÅÎ 2ÕÓÓÉÁÎ ÁÎÄ +ÁÚÁËÈ ÐÏÐÕÌÁÔÉÏÎÓ ÓÈÏ×Ó ÔÈÁÔ 2ÕÓÓÉÁÎ ÐÏÐÕÌÁÔÉÏÎȭÓ ÃÕÓÐ ÉÓ ÈÉÇÈÅÒȢ 4ÈÉs result was 
seen in 36,6% of population, but you can not see on 43.8% of them. ψσȢυϷ ÏÆ +ÁÚÁËÈ ÐÏÐÕÌÁÔÉÏÎ ÄÏÎȭÔ ÃÏÎÔÁÉÎ ÔÈÉÓ ÄÉÆÆÅÒÅÎÃÅȟ ÂÕÔ ρφȟυϷ ÏÆ 
this population has. 
The results of our research can help to identify the nationality of person by anatomy topographical indicators and to improve quality of 
dentist by dealing with ÔÈÅÓÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÏÄÁÙȭÓ ÄÅÍÁÎÄÓȠ ÁÌÓÏ ÃÁÎ ÂÅ ÉÍÐÌÅÍÅÎÔÅÄ ÉÎ -ÅÄÉÃÉÎÅ *ÕÄÇÅ %ØÐÅÒÔÉÓÅȢ 
Keywords : Aesthetics, anatomical features, modeling teeth 
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˙Ȣ˕Ȣ ˏˍ˚˞ˏˍ˚˛ˏȟ ˗Ȣ˗Ȣ ˟ ˍ˘˕˙˛ˏȟ  ˎȢˍȢ ˍ˙ˍ˚˟ˍ˒ˏȟ ˍȢˎȢ ˍ˙ˍ˚ːˍ˘˕˒ˏ   

 
˓˛ ˍ˝ ˨ ˓ˍ  ˛˖˚ˍˠ˨˚ˍ ˒˚ː˒˚ ˎ ːˑ˒ ˑ˒˚˒˘˒˝ˑ˒˚ ˑˍ˙˨ ˍ˚ ˞˕˚ˠ˞˕˟˟˴ ˢ˕˝ˠ˝ː˕ˬ˘˨  ˓˛˘˙˒˚  

˒˙ˑ˒ˠˑ˴  ˕˚˚˛ˏˍˣ˕ˬ˘˨ ˟ ˞˴˘˴ 
 
φτυω̜̇̌̅́̎ φτυχ̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎́ ̆̎̄̆̎ ̂ ̄̅̆ ̅̆̎̆̌̆̑̌̆̎ ̜̅́̍ ́̎ ̒̉̎̔̒̉̓̐̆̎ ̆̍̅̆̌̄̆̎ υυ 
̎́̔ ́̒ ̂́ ̜̜̌́̎̅Ȣ˛̌́̑ ́  ̜̏̌̅́̎̌ ́̎  ˗̞̏̌̅̔̌̌ɀ̆ ̟̋ȟ˕̃́̎̏̃  ̇ ̎̆ ̞̠̜̎̅̏̒̋̏̐̉̌  ̜̏̓́̌́̑̅  ̇́ ̜̎ ̇ ̎̆ ̙̋̆ ̂́ ̜̌́̎ ́̎ 
̎ ̨̓̉̇̆̌̆̑̎̆ ̜̜̜̒́̌̒̓̑̍́̌ ̒́̑́̐̓́̍́ ̇ ̨̨̨̑̄̈̌̅Ȣ   
˪̠̜̎̅̏̒̋̏̐̉̌  ̖̠̜̉̑̔̑̄̉̎  ̎ ̨̨̨̓̉̇̆̌̌̄ ̅ ̨̌̆̌̅̆̎̅Ȣ ˚̜́̔́̒̓́̑̅  ̖́̔̑̔́̎́ ̇́ ̜̅́̊̎̅́ ̆̍̅̆̌̔ ̔́ ̜̜̓ ̜̒ ̜́̑̅ȟ ̂́̒ ́ 
̓ ̨̒̌̅̆̑̅̆ ̂́̊ ̜́̌́̓̎   ́̒ ̜̎̔ ̋ ̨̨̨̑̎̒̓̆̑ɉ̇̏ ́̑ ̜ ̨̨̆̑̎̎ ȟ̨̨̓̒̓̆̑̅   ̜̇́̎ ̨̋̆̓̔ȟ̍ ̜̑̎̎́̎ ̙̜ ̜́̓̎ ̂ ̨̨̌̎̒̓̆̑Ɋ ̍ ̌̅̆̍ 
̜̂̏̌̍́̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔ ̨̒̉̎̔̒̉̓ȟ̂ ̄̅̆ ̅̆̎̆ȟ́̈ ̈́ ̜̜̍̅ ̖̠̉̑̔̑̄̉ȟ ̞̠̜̎̅̏̅̏̎̓̉̌  ̆̍ȟ ̨̓̒  ̗̠̜̉̍̐̌́̎̓́̉̒Ȣ 
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˞̏ ̜ ̜̜̇̌̅́̑  ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎́ ̂ ̄̅̆ 
̨̅̆̎̆̌̆̑̅  ̨̆̎̔̎̆̎ ̜̅́̍̉̓̎ ̒̉̎̔̒̉̓̓̆̑ ̨̇̉̌̆̐ 
̨̋̆̓̓ȢɉρɊȢ˪̠̜̎̅̏̅̏̎̓̉̌  ̖̠̜̓̆̎̏̌̏̄̉̎  ̋̆  ̜̜̏̌̅́̎̌̔̎́ 
́̑́̍́̒̓́̎ȟ̨̓̒ ̓ ̨̨̂̑ ̨̈̆̋̓̆̑̎ ̆̍̅̆̔ ̨̈̆̋̓ ̍ ̒̆̌̆ ̜̂̏̌̐ 

̓ ̑Ȣ˗̨̆̊̂̑ ̜́̃̓̏̑̌́̑̅  ̨̈̆̑̓̓̆̔̌̆̑̎̆ ̇ ̨̄̎̒̆̋ ψπϷ 
̇́ ̅́̊̅́ ̨̓̒ ̨̈̆̋̓̆̑ ̜̒́̐́̌ ̨̆̍̅̆̌̍̆̊̅ȟ́̌ ρȟυϷ 
̜̐̌̏̍̂́̌  ̜̈́̓̓  ̇̏ ́̑ ̜ ̇́  ̜̏̊̎́̔  ̎̆̍̆̒̆ ̓ ̨̍̆̎̄ 
̇́  ̒ ̨̊̆̄ ̨̈̆̄̎̆ ̨̆̎̐ ̨̋̆̓̔ ̞̠̜̎̅̏̅̏̎̓̉̌  ̆̍̎̆̎ ̨̋̆̊̎ 
̏̓́ ̜̇́̒́̔̅ ́̇̆̓ ̆ ̨̓̆̅ ɉρȠ ςȠ σɊȢ 
ˎ ̜̑̎̎́̎ ̨̨̂̆̌̄̌ ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎́ ̨̓̒ 
̓ ̨̨̨̂̑̌̆̑̎  ̨̆̎̔̍̆̎ ́̓́̑ ȟ ̨̓̒ ̜̜̉̍̐̌́̎̓̓́̑̎   ̓ ̨̒̐ 
̨̋̆̓̔ ̅̆ ̨̇̉ ̜̏̑̎ ́̌́ ̜̂́̒̓́̅Ȣˎ ̌ ̇́ ̅́̊ ̖̉̑̔̑̄ 
̜̒̓̏̍́̓̏̌̏̄̓  ̋ ̨̒̂̉ ̜̜̅́̊̎̅ ̜̜̎  ̙̎́́̑ ̨̨̨̆̋̆̎̅̄̎  
̋̔ ̨̒ ̜̂̏̌̐ ̜̏̓̑Ȣ ˞̜̏̎̅ ̓́̎ ̨̏̅̏̎̓̏̄̆̎̅ ̇̏ ́̑ ̜ ̇́  
̒ ̨̊̆̄ ̨̒̉̎̔̒̉̓̎̅̆  ̎́̔ ́̒ ́ ̅ ̜̑̒  ̋ ̍̆̋ ̋ ̑̒̆̓̆ ̨̂̌̔ȟ 
̂ ̨̨̄̎̄ ̓́ ̅́ ̅́ ̨̈̆̋̓  ̍ ̒̆̌̆ ̅̆̐ ̜̜̜́̑́̒̓̑̌́̅Ȣ ɉτȟυɊȢ 
˔̨̆̓̓̆̔̅  ̍́ ̜̒́̓ȡ ̂ ̄̅̆ ̅̆̎̆ ̆̎̔̅̆̎ ̜̅́̍ ́̎ ̇̏ ́̑ ̜ 
̇́  ̒ ̨̊̆̄ ̨̒̉̎̔̒̉̓̎ ̨̆̍̅̆̔̅   ̎ ̨̨̨̓̉̇̆̌̌̄̎ ̜́̑̓̓̑̔Ȣ 
˔̆̑̓̓̆̔ ̜̍́̓̆̑̉́̌̅́̑ ̍̆̎ ̨̨̅̒̓̆̑Ȣ 
˝ ˛˗ˍ ˘˛˝ ̂ ̨̨̌̍̎̅̆ ̇ ̎̆ ́̈ ˙ˠ-  ˞̠̓̏̍́̓̏̌̏̄̉ 

̜̜̉̎̒̓̉̓̔̓̎  ̖̠̜̉̑̔̑̄̉̌  ̂ ̨̨̌̍̎̅̆  ςπρσ ̜̇̌̅́̎ ςπρυ 
̜̇̌̅́̑ ̜́̑́̌ ̜̎̅́ ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̜̏̊̎́̔̎  ̂ ̄̅̆ 
̅̆̎̆ ̨̆̎̔̎̆̎ ̜̅́̍ ́̎ ̨̒̉̎̔̒̉̓ ̍̆̎ ̆̍̅̆̌̄̆̎ ρρ ̎́̔ ́̒ 
̂́ ̜̜̌́̎̅ ̅́ ̨̨̎̆̄̈̄ ̜̓̏̐̓ ̜̑́̅Ȣ˛̜̌́̑̅  ̨̨̙̎̅̆ ̏̑̓́ 
̇́̒̓́ ̜̜̌́̑ɉςπ-τω ̇́̒ȟ χτȟυϷɊȟ ̜̏̎  -χ ̊̆̌ ́̅́̍ ȟτ-̨ ̆̑ 
́̅́̍ ɉσφȟτϷɊȢ  σ ̎́̔ ̜́̒̓  ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎̅́ 
̨̓̒ ̜̉̍̐̌́̎̓  ̜́̎ ̓́̌̒́ ȟχ-̨̎̅̆ ̜̜̐̌̏̍̂̌  ̈́̓ ȟ́̌ ρ-̅̆ 
ρȟφ̨̨̓̒̓  ̓́ ̅́̊ ̓ ̨̨̂̑ ̜̜̓́̂̌̅Ȣˎ̜́̑̌  ̅̉́̄̎̏̈̅́̑ 
̨̝̟̋̏̍̐̓̆̑̌ ̠̓̏̍̏̄̑́̉̕ ̜̇́̒́̌̐ ̅ ̨̌̆̌̅̆̎̅ ɉ˞̔̑̆̓ ρȟςɊȢ 
˞̜̜̜́̌̒̓̑̍́̌  ̜̓̏̐̓ ̍ ̑́ ́̓̓́̎  ̜́̌̎ ́̎ ˗̞̏̌̅̔̌̌-˘̟̋ 
̇ ̎̆ ˕̃́̎̏̃ ̨̨̅̒̍̆̎ ̏̓́ ̜̇́̒́̌̎ ́̎  ρσ ̎́̔ ̜́̒̓  
̜̒̑ ̜́̓̎́̍́̒  ̜̑́̅Ȣ  
˚̨̨̆̄̈̄ ̜̏̓́̌ ̆̍ ̨̑̆̓̎̅̆ ̞̠̜̎̅̏̒̋̏̐̉̌  ̓ ̨̒̌ ̜̜̏̌̅́̎̌̅Ȣ  
̏̊̎́ ́  ̨̋̑̔ ̨̙̎ȟ ̏̑̓́ ̜ ̍ ̜̑̎ ̜̇̏̌ ́̑ ̜̜̌ ̓́̂̉ ̉ 

̨̨̓̆̒̋̓ ̏̌̅́̎́ ̜̜̏̓̑̐ȟ ̨̇̉̆̋̓̆̑̎  ̋̆ ̨̨̓̐ȟ̜̈̏̎̅̓ 
̆ ̨̨̄̈̅̋Ȣ˗̨̆̊̂̑ ̇́ ̅́̊̌́̑̅́ȟ ̜̏̊̎́̔̅  ̨̨̙̎ ̅ ̜̑̒ ̋ ̑̔ 
̍́ ̜̒́̓̎̅́ ̇ ̎̆ ̨̒ ̨̨̑̆̋̆̓̍̈ ̨̨̋̆̅̆̑̄̒̈ ̂̏̌̔ ̨̙̎ȟ ̨̌̍̆̋ 
̓ ̨̨̑̈̅ ̨̨̨̒̎̅̎ ̨̋̆̒̐ ́̌̔ ̇ ̎̆ ̒ ̊̆̋ ̜́̂̑ ̜́̌́̑̎ ̋̆ ̆̊̓̔ 
̨̨̨́̇̆̓̓̌̋̓̆̑ ̜̓̔̎̅́̐ ̜̇́̓̓Ȣ˛̌ ̏̊̎́̔ ̨̨̨̙̎̅̆̄ ̂ ̄̅̆ 

̨̅̆̎̆̎  ̨̙̌̆̍ ̍̆̎ ́̓́̑  ̨̨̨̆̎̄̈̌̆̓̎ ̜̈̏̎̅̓  ̋ ̨̌̆̍̎̆ 
̜̜̂́̊̌́̎̒̓ ̜̂̏̌̅Ȣ  ɉ̨̆̎̐ ̋̆̓̋̆̎ ̨̓̒ ̓ ̨̨̂̑  ̨̙̌̆̍ ̍̆̎  ̜̏̎ 
́̌̔ ́ ̨́̇̆̓̓ ̜́̒̐́̐̓  ̜̜̜̑̌̍Ɋ ɉ̒̔̑̆̓ σȟτɊȢ 
˟̨̨̎̅̆̑̅  ̍ ̨̨̨̙̍̋̎̅̄̎̆ ̈́ ̜̍ ̋ ̐ ̨̋̆̌̓̑̍̆̊ ́̌̔ ́ 
̜̜̜̓̑̒̓ ȟ ̨̊̓̋̆̎ ̅ ̨̑̆̋ ̜̉̍̌  ́̎ ̋̆̓̔̄̆ ȟ̍ ̜̑̎ 
̜̇̏̌̅́̑ ̍̆̎ ̜̏̊̎́̔̌́̑̎̅́  ́̔́ ̜́̌̍́̒̔̅  ̂ ̜̜̈̌̔̎́ 
̒̆̂̆̐̋̆̑ ̜̂̏̌̐ ̜̇́̓́̅Ȣ   
̜̏̊̎́̔̅  ́̑́̐ ̓̆̋̒̆̑̔ȟ  ̞̜̎̅̏̒̋̏̐̓ σπЈ ̂ ̜̙̑̐̆̎ 

̨̆̎̄̈̄̆̎ ̒̏  ̨̒̋̆ ̜̜̜́̒̑̌̅Ȣ   ̜̏̊̎́̔̅   ̜́̌̅ ̜ ̓ ̨̍̆̎̄  

̇ ̎̆ ̨̝̍̆̅̉́̌̅  ̜́̂̑ ̜́̌́̑̎ ̓̆̋̒̆̑̔ ̨̙̎ χπЈ ̜̏̐̓̉̋́̎   
̜̏̌̅́̎̅. 
̜̏̊̎́̔̅  ̙̜̜̙̜̑̓ ̜́̂ ̜̜̎  ̓̆̋ ̨̈̄̆̑̒̋̆ ̙̜̑́ ́̎ȟ 

̠ ̎̉ ̜̐̏̌̉̐̏̈̅ȟ̠̗̠̜̄̑́̎̔̌̉̌  ̨̓̎ ̒̋̆̎ȟ̂ ̄̅̆ ̅̆̎̆ȟ 
̑́̌́̑ ̂́̑ ́̊̍́ ̜ ́̎́ ̜̜́̌̎̅Ȣ ɉ̒̔̑̆̓ υ-φɊȢ ˥̜̜̙̜̑̓ 
́̂́̓̓́ ̜ ̨̒ ̜̜̜̉̍̌̍̈  ̨̓̋̑ ˎ̌̆̋̒̌̉ ̜̒ ̜̙̜̍̆̎ȟ̜̂́̒ 

̨̉̌̄̆̎  ̜́̑̎́̊ ̝̜́̎̓̑́̌̅ ̜̒ ̜̙̐̆̎ ̎̆̍̆̒̆ ̓̉̓́̎ 
̨̎̉̋̆̌̉̅̎̆̎ ̇́̒́̌ ́̎ ̞̜̌́̒̓̉̋́̌   ̜̜̑́̓̎ ̜́̒ ̐̆̎  ̨̒̋̆ 
̜̜̜́̒̑̌̅Ȣ ̜̏̊̎́̔̅ ́̎ ̜̊ ̜̎́̎ ̓́̈́̑̓̔  ̇ ̎̆ ̋ ̨̨̨̑̎̒̓ 
̇́ ̒́̑̓̔ ̍́ ̜̒́̓̎̅́ȟ ̨̇̉ ̜̜̇̌ ́̎̓̉̒̆̐̓̉̋ ̨̨̨̨̆̑̓̎̅̌̆̑ 
̜̜̏̌̅́̎̌̅Ȣ 

ˎ́ ̜̜̌́̔̌́̑̅  ̎ ̨̓̉̇̆̌̆̑Ȣ 
̜̏̊̎́̔̅   ̨̨̙̎̅̆ ̇́̓ ́̎ ̂ ̄̅̆ ̅̆̎̆̌̆̑ ̆  ̈́  ̅̆̄̆̎̅̆ χ 

̜̇̌ȟ́̈ ̅̆̄̆̎̅̆ ρ ́̊ȟ̏̑̓́ ̆̒̆̐̐̆̎- ρȟυ ̜̇̌  
̓ ̑́ ̓́̎ ́̎Ȣ ́̑́̌̔ ́ ̋̆̌̄̆̎ ̎́̔ ̜́̒̓́̑̅  ́̔̑̔ 
̨́̎́̍̎̆̈̎̅̆ ρ-ρȟυ ̜̇̌ ̜̂̏̊ ̈́̑̅́̐ ̨̙̆̋̋̆̎ 
̜́̎ ̜̓́̌̅ȢτςϷ̇́ ̅́̊̅́  ̂ ̄̅̆ ̅̆̎̆ ̏  ̇́  ̒ ̨̊̆̄ 
̜̏̊̎́̔̎̅́ȟ́̌  υψϷ̇́ ̅́̊̅́ ̒̏̌  ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎̅́ 

̜̏̑̎́̌́̒̓Ȣ 
˛̓́ ̜́̌̅̎̅́ ̜ ̔́ ̜̓̓́ ̇̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎̅́ 
̓ ̨̍̆̎̅̆̄̅̆̊ ̨̈̄̆̑̒̓̆̑ ̂́̊ ̜́̌̅ȡ  ρ ̎́̔ ́̒̓́  ɉωȟρϷɊ ɀ
̂ ̄̅̆ ̅̆̎̆ ̏̑̎́̌́̒ ́̎ ̓ ̒̓́ ̜ ̙̜̜̙̜̑̓ ̜́̂   ́̈̅́̐ 
̨̨̒̎̄̆̎ ɉ̒̔̑̆̓Ȣ σɊȠ  σ ̎́̔ ́̒̓́  ςχȟτϷ - ̂ ̄̅̆ ̅̆̎̆ ̏̑̎́̌́̒ ́̎  
̓ ̒̓́ ̜ ̙̜̜̙̜̑̓ ̜́̂   ̇ ̎̆  ̜̏̊̎́̔̅  ̜̂́̑̌  
̜́̂̑ ̜́̒̎̅́ ̜ ̜́̂ ̜ ̜́̌ ̅́ ́̎Ƞ  φ ̎́̔ ́̒̓́ ɉυτȟτϷɊ ̆ 

̜̐̏̌̉̐̏̈̅ ̨̈̄̆̑̒ȟ̨̒ ̂̆̌̆̎̔ȟ ̙̜̜̙̜̑̓ ̜́̂ ̜̓  
̜́̌ ̜̅́̔ȟ̨̨̓̐̓ ̂ ̨̋̌ ̜̏̊̎́̔̅  ̜́̂̑ ̜́̒̎ ̜̇́̔̐ ̜́̌̔ 

ɉ̒̔̑̆̓Ȣ τɊȢ  ρ ̎́̔ ́̒̓́  ɉωȟρϷɊ ̜̏̊̎́̔̅  ̙̜̜̙̜̑̓ 
̜́̂ ̜̎̅́  ̜́̊̓́̑̌ ̓́̊ ̨̈̄̆̑̒ ̂́̊ ̜́̌̍́̅Ȣ 

ˎ ̄̅̆ ̅̆̎̆ ̜̏̊̎́̔̅  ̨̨̙̎̅̆ ρ-ς ̜̇̌ ̜́̌̐ ̏̊ ́̎ 
̇́ ̅́̊̌́̑̅́ ȟ̜̏̌́̑̅  ̜̜̇̌̇̐ ̏̈ ́̌ ̜́̎̅ ̜ ̋ ̨̨̑̎̅Ȣ˛̌ 

̜̜̂̌̒  ̗̜̍̔̋̏̉̌̌̉́̑̌ ̜̓́̒̍́̌̅́̎̔ ̅̆̐ ̜́̓́̌́̅Ȣˎ̨̑́  
̏̌  ̓̆ ̒̉̑̆̋ ̨̋̆̈̅̆̒̆̓̎ ̇́ ̅́̊Ȣ˗ ̨̂̎̆̒̆ ̂ ̄̅̆ ̅̆̎̆ ̓ ̒̋̆̎ 
̨̇̆̑̎̅̆ ̜́̂̎̔ ̙́ ̜̜̑̐ȟ̜̜̇́̂̒̐ ̜́̌̐ ̠̜̏̅ ̎̆ 
̂̏̌̍́̒́ ̜̜̒̏̈̌̍́̌ ̜́̂̎̔̅́̎ȟ̨̨̑ ̨̨̅̋̓  ̜̜́̌̐̓́̒̔̎́̎ 
̗̜̍̔̋̏̉̌̌̉́̑̌ ̜̜̓́̒̍́̌̅́̎̔̅  ̂ ̜̜̜̈̌̒ ̎ ̨̓̉̇̆̒̎̅̆ 
̜̏̊̎́̔̅  ̓ ̨̍̆̎̄ ̜́̂̑ ̜́̒̎̅́ ̨̇̉ ̜̏̑̎ ̨̓̆̂̆̅Ȣ  

˪̠̜̎̅̏̒̋̏̐̉̌  ̏̓́ ̜̇́̒́̌̎ ́̎ ̎́̔ ́̒̓́̑ ̖́̔̑̔́̎́ 
̓ ̨̒̆̄̎̅̆ ̏̑̓́ ̆̒̆̐̐̆̎ υȟσ ̋ ̎ ̨̓̋̈̒̆ ȟ̜̜̒́̌̒̓̑̔ 
̜̓̏̂̎̅́ ̜ ̎́̔ ́̒̓́̑ ̜̋̌́̒̒̉̋́̌  ̏̓́̅́̎ ̨̋̆̊̎ χȟτ ̋ ̎ȟ́̌ 
˕̃́̎̏̃ ̨̨̅̒̍̆̎ ̆̍̅̆̌̄̆̎ ̎́̔ ́̒̓́̑ φȟφ ̋ ̎ ̆̍̅̆̌̄̆̎Ȣ 
˪̠̜̎̅̏̒̋̏̐̉̌  ̏̓́̅́̎ ̨̨̋̆̊̎̄ ̔́ ̜̓̓́ȟ ̎́̔ ́̒̓́̑̅́ 
̇̏ ́̑ ̜ ̨̨̆̑̎̎ ȟ ̏̓́ ̜̇́̒́̌̎ ́̎ ̓ ̒̓́ ̜ ̨̨̓̎̅̆̑̅  
̨̜̒̆̈̍̓́̌̅ ̜̜̎  ̂ ̜̜̈̌̔ ̓ ̨̨̑̈̅ ̜̜̂̌̒̓́̑ 
̂́̊ ̜́̌̍́̅Ȣ˙ ̜̑̎ ̜̜̔̒̎́̎ ̙̜ ̜́̓̎ ̂ ̨̨̌̎̒̓̆̑ ̏̓́̅́̎ 
̨̋̆̊̎ φ ̓ ̨̔̌̋ ̨̍̆̑̈̍̅̆ ̒́ ̜̓́̌̅Ȣ˓ ̍̒́  ̨̨̓̎̅̆̑̅  
̜̅̏̍̂ ̜̔ ȟ̜̋̌́̒̒̉̋́̌  ̨̅̒̐̆̎  ̜̜̒́̌̒̓̑ ́̎̅́ ̜̜̍́̑̅̍̒̈ 
́̎́ ̜̂̏̌̅Ȣ 

 
˗̆̒̓̆ ρ - ̏ ̓́̅́̎ ̨̨̋̆̊̎̄ ̈́  ̔́ ̜̓ ̂́ ̜̜̌́̔̌́̑ ̨̨̋̆̌̓̑̌̄̆̎ȢȢ 

˛̓́ ̓ ̨̑ ˞̨̜̆̈̍̓́̌̅ ̜̓  
̂ ̜̜̈̌̔Ȣ˛̓́̅́̎ ̨̋̆̊̎ ς ́̊ 
̔́ ̜̓ ̓̋̆̎ ̒̏. 

˙ ̜̑̎ ̇̏̌̎́̎ 
̂ ̨̨̌̎̒̓̆̑Ȣ˛̓́̅́̎  
2́̊ ̓̋̆̎ ̒̏. 

˟ ̒̆̋̓̆ ̜̇́̓̐ 
̆̍̅̆̌̔ ̜̒́̎Ȣ 

˪̠̜̎̅̏̒̋̏̐̉̌  ̏̓́ 15,0% 0,0% 5,3  
˗̞̏̌̅̔̌̌-˘̟ ̋ ̨̨̅̒̍̆̎ 
̏̓́ 

47,1% 82,0% 7,4  

 ̞ ̃́̎̏̃ ̨̨̅̒̍̆̎ ̏̓́.    25,0% 25,0% 6,6 
 
̜̜̜̏̑̓̎̅: 

˗̜̌̉̎̉̋́̌  ̂́ ̜̌́̔̌́̑ ̍̆̎ ̍ ̑́ ́̓ ̜̍́̓̆̑̉́̌̅́̑̎ 
̓́̌̅́̔ ̋ ̑̒̆̓̋̆̎̅̆̊ ȟ̂ ̄̅̆ ̅̆̎̆̅̆̎ ̜̅́̍ ́̎ ̇̏ ́̑ ̜ ̇́  
̒ ̨̊̆̄ ̨̒̉̎̔̒̉̓̓̆̑̎ ̖̠̜̉̑̔̑̄̉̌  ̇̏̌̍̆̎ ̆̍̅̆̔̄̆ ̅̆̄̆̎ 
̋ ̈ ̜́̑́̒̓ ̈̄̆̑̓̔ ̨̨̨́̇̆̓̓̌̄  ̋ ̨̨̑̎̆̅Ȣ˟ ̨̨̨̐̋̌̋̓  
̠̄́̊̍̏̑̏̓̏̍̉  ̜̜̏̓́̒̎  ̨̓̆̑̒  ̓ ̜̜̒̓́̑̎  ̂́̑ ̨̨̆̋̆̎̅̄̎̆ 
́̑́̍́̊ȟ ̨̌ ̨̒̋̆ ̜̜̜́̒̑̌̐ ̋̆̌̆ ̇́̓ ̜́̎̅ ̜ 
̜̜̜̎̇̌̓́̅Ȣˎ ̌ ̜̏̓́̎  ̨̨̎̆̄̈̄ ́ ̜̉̅́̒ ɀ̕ ̠̜̉̈̉̏̌̏̄̉̌  

̆̍̆̒ȟ ̨̊̓̋̆̎ ̙̜̜̙̜̑̓ ̜́̂  ̋ ̐ ̈́ ̜̜̍̅́̎́̅Ȣ˟̨̨̐̓  
̓ ̨̨̨̐̋̌̋̓ ̠̄́̊̍̏̑̏̓̏̍̉ ̜̏̓́̒̎̅́ ̙̜̜̙̜̑̓ ̜́̂ ̜̓ 
̏̑ ́̊ ̜̜̏̓̑̐ ̨̒ ̑̆̋̆̓ ̇́̒́̔ȟ ̍ ̌̅̆̍ ̍ ̨̍̋̎ 

̆̍̆̒Ȣ˞̨̊̆̋̓ ̜́̌̅ ̜ ̜́̂̑ ̜́̒̎ ̨̓̆̒̐ ̙́̔ ̨̋̆̈̎̅̆ 
ȟ̨̨̍̎̅̆̓̓ ̓ ̑̅̆ ̞̝̜̐̉̓̆̌̉́̌̅ ́̂́̓ ̈́ ̜̜̍̅́̎́̅Ȣ ̏̊̎́̔ 
̨̨̨̙̎̅̆̄ ̜́̂̎̔ ̨̗̐̑̏̆̒ȟ ̏̓́̅́̎ ̨̨̋̆̊̎̄ ̔́ ̜̓̓́  
̇́̑́ ̜́̓̓  ̜̜̇́̈̌̔̎́  ̈ ̨̒̆̑̎ ̨̓̉̄̈̂̆̊ ̜̏̊̍́̊̅Ȣ 

˗ ̐̓̆̄̆̎ ̜́̃̓̏̑̌́̑̅  ̇ ̜̜̍̒̎̅́ȟ ̓ ̨̨̨̐̋̌̋̓ 
̠̄́̊̍̏̑̏̓̏̍̉ ̨̋̆̈̎̅̆  ̓ ̨̍̆̎̄ ̍ ̜̑̎ ̜̇̏̌ ́̑ ̜̜̌ 
̜̏̊̎́̔̅ ̇́̌ ̜̜́̒̓̑́̓̎ ̜̇́̒́̎̅ ̨̓̆̒̋ ȟ̨̒̆̋̑̆̓̓  

̠̜̐́̓̏̌̏̄̉̌  ̜̜́̊̎́̌̒̎́ ̇ ̎̆ ̞̗̠̜́̑́̉̎  ̂ ̜̜̜̈̌̒̎́ 
̋̆̐ ̒ ̏ ̜̜́̓̎ ̅ ̌̆̌̅̆̎̄̆̎ȢȢ  
˗̞̏̌̅̔̌̌-˘̟̋ ̜̏̓́̒ ̨̋̆̈̎̅̆ ̋ ̈ ̜́̒̓ ́̊̍́ ̜ ̇ ̍̒́  
̨̨̓̎̅̆̑̎̆ ȟ̋ ̈ ̜́̒̓ ̇ ̨̊̋̆̒̎̆ ȟ̇̏ ́̑ ̜ ̠̙̜̜̓ ́̎ ̜̓́̍̑-
̎̆̑̃ ̨̨̑̍̎̆  ̜̏̑̎ ̓̏̌̍́̒̓́̊ ̈́ ̜̍ ̨̨̨̋̆̌̓̑̌̆̅ Ȣ 
̜̏̑̓́ ̋̆̌̄̆̎̅̆ ȟ̞̠̜̎̅̏̒̋̏̐̉̌  ̖̠̓̆̎̏̌̏̄̉ ȟ̇̏ ́̑ ̜ ̇́  

̒ ̨̊̆̄ ̜̜̏̊̎́̔̎  ̜̜́̂̎̔̎ ̖̠̜̉̑̔̑̄̉̌  ̇̏̌̍̆̎ ̆̍̅̆̔̄̆  
̋ ̈ ̜́̑́̒̓ ̓ ̨̨̨̐̋̌̋̓ ̨̈̄̆̑̓̆̅Ȣ˩ ̌ ̏̓́ ̨̨̈̎  ́̈ 
̈́ ̜̜̜̍̅̌ ̜ ̍̆̎ ́̎́ ̆̍̆̒ȟ̜̒̏̎̍̆̎ ̨̂̑̄̆ ̏̓́ ̨̋̆̈̎̅̆ 
̝̜̃̉̈̔́̌̅ ̂́ ̜̜̌́̔̅ ̜́̍̓́̍̒̈ ̆̓̆ ̜̜̏̓̑̐ȟ̨̏̑̄́̎̉̈̍̎  
̠̜̉̈̉̏̌̏̄̉̌̕  ̨́̒̉̆̓̓̆̑̎ ̂ ̜̈̂́̊̅ȟ̓ ̒̆̋ ̜̓́̑̓̐ ̆̍̅̆̌̔ 
̔́ ̜̜̓̎ ̅́ ̜̒ ̜́̑̓́̅Ȣ 

 



 
 

 

212 

 
˞̔̑̆̓ 1 - ̋ ̝̟̏̍̐̓̆̑̌ ̨̓ ̠̏̍̏̄̑́̉̕ ˎȢ ˗ σς ̇́̒. ˓ ̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎̅́ ̜ ̂ ̄̅̆ ̅̆̎̆ ɉ̐̌̏̍̂́̌  ̜̍ ́̓̆̑̉́̌Ɋ 
 

 
 

˞̔̑̆̓ 2 - ̋ ̝̟̏̍̐̓̆̑̌ ̨̓ ̠̏̍̏̄̑́̉̕ ˎȢ ˞ υφ ̇́̒. ˓ ̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̏̊̎́̔̎̅́ ̜  ̂ ̄̅̆ ̅̆̎̆ (̨̓̒ ̉̍̐̌́̎̓)̜ 
 

 
˞̔̑̆̓  3 - ̏̊̎́̔̅́̎ ̙ ̜ ̜́̑̐ ̜́̌̎ ́̎  ̐ ̌̏̍̂́̌  ̜̍ ́̓̆̑̉́̌ 

 

 
˞̔̑̆̓ 4 - ̏̊̎́̔̅́̎ ̙ ̜ ̜́̑̌ ́̎ ̨̓̒̉̍̐̌́̎̓.̜ 

 



 
 

213 

 
˞̔̑̆̓ 5 - ˓ ̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̜̏̊̎́̔̎  ̞̠̎̅̏̒̋̏̐̉̅́ ̜ ̋ ̨̨̨̑̎̒Ȣ˥̜̜̙̜̑̓ ̜́̂ ̓́ ̏̑̎́̌́̒ ́̎  

̂ ̄̅̆ ̅̆̎̆ ̓ ̜̒̎̅́ ̜ ̨̒ ̂̆̌̆̎̔ 
 

 
˞̔̑̆̓ 6 - ˓ ̏ ́̑ ̜ ̇́  ̒ ̨̊̆̄ ̜̜̏̊̎́̔̎  ̞̠̎̅̏̒̋̏̐̉̅́ ̜ ̋ ̨̨̨̑̎̒Ȣ˗ ̨̌̆̍̅ ̐̏̌̉̐̏̈ȟ ̨̒ ̂̆̌̆̎̔, ̙ ̜̜̙̜̑̓ ̜́̂ ̜̓  ̜́̌ ̜̅́̔Ȣ 
 

 
ˑ˒ˎ˕˒˟˟˒˝ ˟ ˴˔˴˙˴ 

1 ˍ̟̠̑̔̓̎̎ ˗Ȣ˪Ȣ ˘̘̆̆̎̉̆ ̝̜̖̂̏̌̎ ̒ ̠̏̒̌̏̇̎̆̎̉̍̉ȟ ̠̜̒̃̈́̎̎̍̉ ̒ ̜̃̃̆̅̆̎̉̆̍ ̘̐̌̏̍̂̉̑̏̃̏̎̏̄̏ ̍́̓̆̑̉́̌́ ̃ ̖̘̟̃̆̑̎̆̆̌̒̓̎̏̊ 
̒̉̎̔̒ ȡ ́̃̓̏̑̆̕Ȣ ̅̉̒Ȣ ȢȢȢ ̋́̎̅Ȣ ̍̆̅Ȣ ̎́̔̋Ȣ - ̇ ., 2005. ɀ ρςς ̒Ȣ  
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˝̟̆̈̍̆ȡ ˔́ ̐̆̑̉̏̅ ̒ ςπρσ ̐̏ ςπρυ ̟̝̎́̂̌̅́̌̉̒ ρρ ̗̐́̉̆̎̓̏̃ ̒  ̖̘̟̜̃̆̑̎̆̆̌̒̓̎̍̉ ̒̉̎̔̒̉̓́̍̉ȟ ̜̜̃̈̃́̎̎̍̉ ̃̃̆̅̆̎̉̆̍ ̃ ̖̐́̈̔̔ 
̜̖̉̎̏̑̏̅̎ ̓̆̌Ȣ ˜̑̏̃̆̅̆̎ ̝̜̒̑́̃̎̉̓̆̌̎̊ ́̎́̌̉̈ ̙̖̂̌̉̇́̊̉ ̉ ̜̖̏̓̅́̌̆̎̎ ̔ ̗̐́̉̆̎̓̏̃ ̜̖̐̑̏̏̐̆̑̉̑̏̃́̎̎ ̐̏ ̍̆̓̏̅̔ ˗̞̏̌̅̔̌̌̔-
˘̟̋ȟ̔ ˕̃́̎̏̃̔ ̉ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̆ ̙̝̃̍̆́̓̆̌̒̓̃̏Ȣ 
˜̏̅̓̃̆̑̇̅̆̎́ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̠̐̑̉̍̆̎̆̎̉ ̞̘̎̅̏̒̋̏̐̉̆̒̋̏̊ ̖̉̑̔̑̄̉̉Ȣ ˞̝̏̋̑́̓̉̌̉̒ ̒̑̏̋̉ ̗̒̓́̉̏̎́̑̎̏̄̏ ̘̠̌̆̆̎̉ȟ ̘̐̑́̋̓̉̆̒̋̉ 
̏̓̒̔̓̒̓̃̏̃́̌̉ ̜̏̓̅́̌̆̎̎̊ ̠̐̏̒̌̆̅̒̓̃̉ ̗̏̐̆̑́̉̉ ɉ̙̎́̑̔̆̎̉̆ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̓̋́̎̆̊ ̖̃̆̑̎̆̊ ̜̄̔̂ȟ ̈̔̂̏̃ ̖̃̆̑̎̆̊ ̘̟̆̌̒̓̉ȟ 
̠̏̓̅̆̌̆̍̏̆ ̉̈ ̎̏̒́ɊȢ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̠̒̓̏̍́̓̏̌̏̄̉ ̖̘̟̃̆̑̎̆̆̌̒̓̎̏̊ ̒̉̎̔̒̉̓ȟ ̉̎̏̑̏̅̎̏̆ ̓̆̌̏ȟ ̠̍́̌̏̉̎̃́̈̉̃̎́ ̖̠̉̑̔̑̄̉ȟ ̞̘̎̅̏̅̏̎̓̉̆̒̋̏̆ ̘̌̆̆̎̉̆ȟ 
̝̠̅̆̎̓́̌̎́ ̗̠̉̍̐̌́̎̓́̉Ȣ 
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M.I. VANSVANOV, K.K. TALIM, B.A. AMANTAYEV, A.B. AMANGALIEV 
INNOVATION SURGICAL TREATMENT OF MAXILLARY SINUSITIS, 

CAUSED FOREIGN BODIES 
 
Resume: During the period from 2013 to 2015 were observed in 11 patients with maxillary sinusitis caused by the insertion foreign objects 
in his sinus. A comparative analysis of the immediate and long-term in patients operated by the method of Caldwell-Luc, Ivanov and 
endoscopic intervention. 
Confirmed efficacy of endoscopic surgery. Reduced term hospital treatment,and practically there were no long-term  consequence of the 
operation (violation of the sensitivity of tissues of the upper lip, upper teeth, discharge from the nose). 
Keywords:  Dental maxillary sinusitis, a foreign body, minimally invasive surgery, endodontic therapy, dental implantation.  
 
 
 
 
 
 
ˠˑ˗ φρφȢςψȾȢσρφȡφρφ - 006.25-08 

 
ˠȢ˝Ȣ ˙˕˝˔ˍ˗ˠ˘˛ˏˍȟ ˏȢ˜Ȣ ˝ˠ˞ˍ˚˛ˏȟ ˙Ȣ˕Ȣ ˏˍ˚˞ˏˍ˚˛ˏȟ ˍȢˍȢ ˕˙˕˚˛ˏ 

˗̖́̈́̒̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕  
˗́̆̅̑́̕ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̒̓̏̍́̓̏̌̏̄̉̉ȟ  ː ̠̏̑̏̅̒̋́ ̘̠̋̌̉̎̉̆̒̋́ ̝̗̂̏̌̎̉́ Τω ̄Ȣ ˍ̜̌̍́̓ 

 
˘˒ˤ˒˚˕˒ ˜˛˞˟˟˝ˍˏ˙ˍ˟˕ˤ˒˞˗˕ˢ ˗˕˞˟ ˛˗˛˘˛ˠ˥˚˛˖ ˞˘˫˚˚˛˖ ˓˒˘˒˔˨ 

 
 ˏ̅́̎̎̏̊ ̝̒̓́̓̆ ̠̐̑̉̃̏̅̉̓̒ ̖̞̜̅̃̔̓́̐̎̊ ̍̆̓̏̅ ̘̠̌̆̆̎̉ ̝̜̖̂̏̌̎ ̒ ̘̓̑́̃̍́̓̉̆̒̋̉̍̉ ̋̉̒̓́̍̉ ̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ȟ 
̟̘̟̃̋̌́̉̊̚ ̝̟̐̑̆̅̃́̑̉̓̆̌̎̔ ̜̟̟̑́̒̒́̒̃́̔̚ ̟̓̆̑́̐̉ȟ ̠̟̟̐̏̈̃̏̌̔̚ ̘̙̝̔̌̔̉̓ ̏̓̓̏̋ ̟̜̒̌̎ ̉̈ ̜̇̆̌̆̈ ̉ ̝̉̈̂̆̇́̓ 
̝̙̅́̌̎̆̊̆̄̏ ̠̑́̈̃̉̓̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓Ȣ ˚́ ̃̓̏̑̏̍ ̞̓́̐̆ ̠̐̑̏̃̏̅̉̓̒ ̟̠̒̋̌̆̑̏̈̉̑̔́̚ ̠̓̆̑́̐̉ ̘̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ 
̞̓̏̋̒̉̒̋̌̆̑̏̌̏̍. 
˗̟̘̜̌̆̃̆ ̒̌̏̃́: ̙̠̏̋̏̌̏̔̎́ ̟̠̒̌̎̎́ ̇̆̌̆̈́ȟ ̐̑̏̓̏̋̉ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ȟ ̘̠̐̏̒̓̓̑́̃̍́̓̉̆̒̋́ ̋̉̒̓́ȟ ̜̟̠̑́̒̒́̒̃́́̚ ̠̓̆̑́̐̉ȟ 
̟̠̒̋̌̆̑̏̈̉̑̔́̚ ̠̓̆̑́̐̉Ȣ  
 
ˍ̝̝̋̓̔́̌̎̏̒̓Ȣ ˛̅̎̏̊ ̉̈ ̝̜̖́̋̓̔́̌̎ ̐̑̏̂̌̆̍ ̃ 
̒̏̃̑̆̍̆̎̎̏̊ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̒̓̏̍́̓̏̌̏̄̉̉ȟ 
̟̠̒̏̐̑̏̃̏̇̅́̆̊̒̚ ̐̏̑̏̊ ̓̑̔̅̎̏ ̙̑́̈̑̆̉̍̏̊ ̘̈́̅́̆̊ 
̜̃̂̏̑́ ̍̆̓̏̅́ ̘̠̌̆̆̎̉ȟ ̠̠̠̃̌̆̓̒ ̠̓̆̑́̐̉ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ ̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈Ȣ 
˪̓́ ̐̑̏̂̌̆̍́ ̠̠̠̃̌̆̓̒ ̝́̋̓̔́̌̎̏̊ ̆̆̚ ̉ ̃ ̠̒̃̈̉ ̒ 
̘̔̃̆̌̉̆̎̉̆̍ ̘̋̏̌̉̆̒̓̃́ ̓̑́̃̍ ̗̌̉́Ȣ ˝̘̜́̈̌̉̎̆ ̠̑́̎̆̎̉ 
ɉ̏̒̏̂̆̎̎̏ ̜̑̆̈́̎̆Ɋ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ ̍̏̄̔̓ 
̝̠̒̏̐̑̏̃̏̇̅́̓̒ ̐̏̃̑̆̇̅̆̎̉̆̍ ̟̒̏̏̓̃̆̓̒̓̃̔̆̊̚ ̟̒̌̎̎̏̊ 
̜̇̆̌̆̈ ̉ ̆̆ ̐̑̏̓̏̋̏̃Ȣ ˞̌̏̇̎̏̒̓̉ ̃ ̐̑̏̃̆̅̆̎̉̉ ̘̐̆̑̃̉̎̏̊ 
̖̘̉̑̔̑̄̉̆̒̋̏̊ ̏̂̑́̂̏̓̋̉ ̜̑́̎ȟ ́ ̓́̋̇̆ ̟̐̏̒̌̆̅̔̉̊̚ 
̗̐̑̏̆̒̒ ̠̏̂̑́̈̏̃́̎̉ ̗̑̔̂̏̃̏̊ ̓̋́̎̉ ̍̏̄̔̓ ̝̐̑̉̃̏̅̉̓ ̋ 
̟̏̂̑́̈̏̃́̎̉ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ɍρɎȢ  
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̐̑̉ ̘̌̆̆̎̉̉ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ 
̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ ̠̟̠̐̑̉̍̆̎̓̒ ̖̘̉̑̔̑̄̉̆̒̋̉̊ 
̍̆̓̏̅ ɀ ̗̞̠̉̒̓̋̓̏̍̉ ̉ ̍̆̓̏̅ ̟̒̋̌̆̑̏̈̉̑̔̆̊̚ ̓̆̑́̐̉̉Ȣ 
˛̒̎̏̃̎̏̊ ̑̉̒̋ ̐̑̉ ̖̘̉̑̔̑̄̉̆̒̋̏̍ ̔̅́̌̆̎̉̉ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ ̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ 
̟̘̠̈́̋̌́̆̓̒ ̃ ̃̏̈̍̏̇̎̏̒̓̉ ̠̐̏̃̑̆̇̅̆̎̉ ̃̆̓̃̆̊ ̗̌̉̆̃̏̄̏ 
̎̆̑̃́ȟ ̋̏̓̏̑̏̆ ̘̃̌̆̆̓ ̈́ ̒̏̂̏̊ ̐́̑̆̈ ̉̌̉ ̘̐́̑́̌̉ 
̘̖̍̉̍̉̆̒̋̉ ̜̙̗̍ȟ ̠̖̐̑̉̃̏̅̉̚ ̋  ̟̏̂̆̈̏̂̑́̇̉̃́̎̉ ̗̌̉́ 
̝̂̏̌̎̏̄̏ȟ ̎̆̑̆̅̋̏ ̠̑́̈̃̉̃́̆̓̒ ̝̜́̔̑̉̋̔̌̏̓̆̍̐̏̑́̌̎̊ 
̒̉̎̅̑̏̍ȟ ̠̠̟̠̐̑̏̃̌̉̊̒̚ ̄̉̐̆̑̆̍̉̆̊ ̋̏̇̉ ̉ ̜̔̒̉̌̆̎̎̍ 
̐̏̓̏̏̓̅̆̌̆̎̉̆̍ ̃ ̙̏̋̏̌̏̔̎̏-̘̃̉̒̏̎̏̊ ̏̂̌́̒̓̉ ̃̏ ̠̃̑̆̍ 
̐̑̉̆̍́ ̐̉̉̚  
ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̃ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̍̆̓̏̅̏̍ ̜̃̂̏̑́ ̠̅̌ 
̘̠̌̆̆̎̉ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ̙̜̖̏̋̏̌̏̔̎ ̟̜̖̒̌̎̎ 
̇̆̌̆̈ ̠̠̠̃̌̆̓̒ ̟̠̒̋̌̆̑̏̈̉̑̔́̚ ̠̓̆̑́̐̉Ȣ ˞ ̗̝̟̆̌ 
̐̑̏̉̌́̋̓̉̋̉̕ ̉ ̘̠̌̆̆̎̉ ̙̖̠̏̂̑́̈̏̃́̃̉̒ ̋̉̒̓ 
̠̑̆̋̏̍̆̎̅̔̆̓̒ ̜̝̎́̋̌́̅̃́̓ ̟̎́̑̔̇̎̔ ̠̟̅́̃̔̚ ̠̐̏̃̈̋̔ ̒ 
̐̑̉̍̆̎̆̎̉̆̍ ̐̑̆̐́̑́̓̏̃ȟ ̟̖̒̎̉̇́̉̚ ̗̟̒̆̋̑̆̉ ̟̜̒̌̎ȟ 
̘̝̒̏̆̓́̓ ̗̟́̒̐̉̑́̉ ̒̏̅̆̑̇̉̍̏̄̏ ̜̋̉̒̓ ̒ ̃̃̆̅̆̎̉̆̍ ̃ ̞̓̔ 
̝̐̏̌̏̒̓ ̘̄̉̐̆̑̓̏̎̉̆̒̋̏̄̏ ̑́̒̓̃̏̑́ ̛̏̂̆̍̏̍ ̎́ ς ̍̌ 
̝̙̍̆̎̆ ̘̉̈̃̌̆̆̎̎̏̊ ̇̉̅̋̏̒̓̉Ȣ ˞̠̐̔̒̓ ρυ-ςπ ̍̉̎̔̓ 
̘̄̉̐̆̑̓̏̎̉̆̒̋̉̊ ̑́̒̓̃̏̑ ̉̈ ̐̏̌̏̒̓̉ ̠̠̔̅́̌̌̒ȟ ̐̏̒̌̆ ̘̆̄̏ 
̜̝̎́̋̌́̅̃́̌́̒ ̠̠̅́̃́̚ ̠̐̏̃̈̋́ ̎́ ̙̟̏̋̏̌̏̔̎̔ ̇̆̌̆̈̔Ȣ 
˗̔̑̒ ̘̠̌̆̆̎̉ ̠̒̏̒̓̏̌ ̉̈ σ-τ ̖̓́̋̉ ̗̐̑̏̆̅̔̑ ɍςȟ σɎȢ ˑ̑̔̄̉̆ 
̜́̃̓̏̑ ̝̉̒̐̏̌̈̏̃́̌̉ ̜́̋̓̉̃̎̊ ̜̟̏̓̒́̒̃́̉̊̚ ̅̑̆̎́̇ȟ 
̜̋̏̓̏̑̊ ̠̃̃̏̅̉̌̒ ̃ ̝̐̏̌̏̒̓ ̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ȟ 
̐̏̒̌̆ ̗́̒̐̉̑́̉̉ ̒̏̅̆̑̇̉̍̏̄̏ ̜̋̉̒̓ ̘̐̆̑̉̏̅̉̆̒̋̉ 
̠̝̏̒̔̆̒̓̃̌̌̏̒̚ ̃̃̆̅̆̎̉̆ ̃ ̎̆̆ ρπϷ ̑́̒̓̃̏̑́ ̠̎́̓̑̉ 
̖̌̏̑̉̅́ ɍτɎȢ ˜̑̆̐́̑́̓ ̒̐̏̒̏̂̒̓̃̔̆̓ ̟̃̏̈̎̉̋̎̏̃̆̎̉ 

́̅̄̆̈̉̃̎̏̄̏ ̠̃̏̒̐́̌̆̎̉ȟ ̋̏̓̏̑̏̆ ̃̆̅̆̓ ̋ ̘̟̉̒̆̈̎̏̃̆̎̉ 
̐̏̌̏̒̓̉Ȣ    
ˏ̒̌̆̅̒̓̃̉̆ ̓̏̄̏ȟ ̘̓̏ ̜̐̑̆̅̌̏̇̆̎̎̆ ̑́̎̆̆ ̍̆̓̏̅̉̋̉ 
̘̠̌̆̆̎̉ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ̙̜̖̏̋̏̌̏̔̎ ̟̜̖̒̌̎̎ ̇̆̌̆̈ 
̎̆ ̃̒̆̄̅́ ̐̑̉̃̏̅̉̌̉ ̋ ̇̆̌́̆̍̏̍̔ ̝̑̆̈̔̌̓́̓̔ȟ ̠̓̆̑́̐̉ 
̅́̎̎̏̊ ̐́̓̏̌̏̄̉̉ ̓̑̆̂̔̆̓ ̝̙̅́̌̎̆̊̆̄̏ 
̙̠̔̒̏̃̆̑̆̎̒̓̃̏̃́̎̉Ȣ 
ˣ̝̟̆̌ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̝̃̉̌̏̒ȡ ̘̉̈̔̆̎̉̆ 
̙̖̂̌̉̇́̊̉ ̉ ̜̖̏̓̅́̌̆̎̎ ̝̑̆̈̔̌̓́̓̏̃ ̋̏̍̐̌̆̋̒̎̏̄̏ 
̘̠̌̆̆̎̉ ̘̖̐̏̒̓̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ̙̜̖̏̋̏̌̏̔̎ ̟̜̖̒̌̎̎  
̇̆̌̆̈Ȣ 
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉ȡ  ˜̏̅ ̙̎́̉̍ 
̟̎́̂̌̅̆̎̉̆̍ ̖̝̎́̏̅̉̌̏̒ ω ̝̜̖̂̏̌̎ ̒ ̘̓̑́̃̍́̓̉̆̒̋̉̍̉ 
̠̐̏̃̑̆̇̅̆̎̉̍̉ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ȡ ̉̈ ̖̎̉ ̔ υ ̝̜̖̂̏̌̎ ɀ 
̎̏̇̆̃̏̆ ̑́̎̆̎̉̆ȟ ̔ ̘̜̖̆̓̃̆̑ ̐̏̃̑̆̇̅̆̎̉̆ ̙̏̋̏̌̏̔̎̏̊ 
̟̒̌̎̎̏̊ ̜̇̆̌̆̈ ̃̏̈̎̉̋̌̏ ̃ ̝̑̆̈̔̌̓́̓̆ ̔̅́̑́ ̑́̈̂̉̓̏̊ 
̜̂̔̓̌̋̏̊Ȣ ˏ ̏̒̎̏̃̎̏̍ ̝̜̂̏̌̎̆ ̝̏̂̑́́̌̉̒̚ ̘̆̑̆̈ ςρ-30 
̅̎̆̊  ̐̏̒̌̆ ̜̓̑́̃̍ ̃ ̠̒̃̈̉ ̒ ̓̆̍ȟ ̘̓̏ ̔ ̖̎̉  ̝̏̑̍̉̑̏̃́̌̉̒̕ 
̗̜̑̔̂ ̃ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉Ȣ 
˚́ ̐̆̑̃̏̍ ̞̓́̐̆ ̘̠̌̆̆̎̉ ̘̝̎́̈̎́́̌́̒ ̜̟̠̑́̒̒́̒̃́́̚ 
̠̓̆̑́̐̉ȟ ̟̋̏̓̏̑̔ ̐̑̏̃̏̅̉̌̉ ̒̑́̈̔ ̐̑̉ ̏̂̑́̆̎̉̉̚ ̝̜̖̂̏̌̎ȡ 
̃̃̆̅̆̎̉̆ ̜̌̉̅́̈  ̃Ⱦ̍  ̐̏ ρ̍̌ Ο ρπȟ ̘̉̈̉̏̌̆̆̎̉̆̕ ɀ 
̞̌̆̋̓̑̏̏̑̆̈̕ ̒ ̑́̒̓̃̏̑̏̍ ̜̌̉̅́̈ȟ ̝̜̔̌̓̑́̈̃̔̋̏̃̊ 
̏̎̏̏̑̆̈̕̕ ̒ ̄̆̐́̑̉̎̏̃̏̊ ̉ ̄̉̅̑̏̋̏̑̓̉̈̏̎̏̃̏̊ ̠̍́̈̍̉ȟ 
̘̎́̈̎́́̌̉ ̠̟̅́̃̔̚ ̠̐̏̃̈̋̔ ̎́ ̝̏̂̌́̒̓ ̙̏̋̏̌̏̔̎̏̊ 
̟̒̌̎̎̏̊ ̜̇̆̌̆̈ȟ ̟̘̠̃̋̌́  ̠̃̑̆̍ ̐̑̉̆̍́ ̐̉̉̚ȟ ˕̈ ̗̑́̉̏̎́ 
̠̐̉̓́̎̉ ̟̘̠̉̒̋̌́̌̒ ̐̑̉̆̍ ̋̉̒̌̏̊ȟ ̒̏̌̆̎̏̊ ̉ ̏̒̓̑̏̊ ̐̉̉̚Ȣ 
˜̑̏̃̏̅̉̍̏̆ ̎́ ̐̆̑̃̏̍ ̞̓́̐̆ ̓̆̑́̐̉̉ ̘̌̆̆̎̉̆ ̜̂̌̏ 
̎́̐̑́̃̌̆̎̏ ̎́  ̘̙̔̌̔̆̎̉̆ ̖̐̑̏̏̅̉̍̏̒̓̉ ̜̖̐̏̃̑̆̇̅̆̎̎ ̃̏ 
̠̃̑̆̍ ̠̑́̎̆̎̉ ̐̑̏̓̏̋̏̃ ̉ ̠̒̏̈̅́̎̉ ̠̜̖̂̌́̄̏̐̑̉̓̎ ̔̒̌̏̃̉̊ 
̠̅̌  ̏̓̓̏̋́ ̟̜̒̌̎ ̉̈ ̜̇̆̌̆̈ ̉ ̙̠̏̂̑́̈̏̃́̃̆̊̒ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓Ȣ ˛̅̎̏̃̑̆̍̆̎̎̏ ̆̇̆̅̎̆̃̎̏ 
̐̑̏̃̏̅̉̌̉ ̂̔̇̉̑̏̃́̎̉̆ ̐̏̃̑̆̇̅̆̎̎̏̄̏ ̐̑̏̓̏̋́ ɉ̃ ̘̒̌̔́̆ 
̠̐̏̃̑̆̇̅̆̎̉ ̄̌́̃̎̏̄̏ ̜̃̃̏̅̎̏̄̏ ̐̑̏̓̏̋́Ɋ ̃ ̘̓̆̆̎̉̆ ρπ 
̅̎̆̊Ȣ ˚́ ̃̓̏̑̏̍ ̞̓́̐̆ ̘̠̌̆̆̎̉ ̐̏̒̌̆ ̝̙̠̔̍̆̎̆̎̉ ̑́̈̍̆̑̏̃ 
̜̋̉̒̓ ̉ ̠̘̠̑́̈̍̄̆̎̉ ̗̑̔̂̏̃ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ 
̝̐̑̏̃̏̅̉̌́̒ ̟̠̒̋̌̆̑̏̈̉̑̔́̚ ̠̓̆̑́̐̉ - ̖̅̃̔̑́̈̏̃̏̆ 
̃̃̆̅̆̎̉̆ ς ̍̌ ρϷ ̑́̒̓̃̏̑́ ̞̓̏̋̒̉̒̋̌̆̑̏̌́ ̒ ̉̎̓̆̑̃́̌̏̍ σ 
̠̅̎Ȣ ˑ̘̉̎́̍̉̆̒̋̏̆ ̟̎́̂̌̅̆̎̉̆ ̈́ ̠̒̏̒̓̏̎̉̆̍ ̋̉̒̓̏̈̎̏̊ 
̐̏̌̏̒̓̉ ̐̏̒̌̆ ̆̆ ̠̒̋̌̆̑̏̈̉̑̏̃́̎̉ ̐̑̏̃̏̅̉̌̉ ̒ ̝̟̐̏̍̏̚ 
̝̔̌̓̑́̈̃̔̋̏̃̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̎́ ρπȟ ςπ ̉ σπ ̒̔̓̋̉Ȣ 
˝̝̜̆̈̔̌̓́̓ ̉ ̏̂̒̔̇̅̆̎̉̆ȡ ˜̑̉ ̐̑̏̃̆̅̆̎̉̉ ̐̆̑̃̏̄̏ ̞̓́̐́ 
̐̑̆̅̌̏̇̆̎̎̏̄̏ ̎́̍̉ ̘̠̌̆̆̎̉ ̘̝̏̓̍̆́̌̏̒ ̠̘̑́̈̍̄̆̎̉̆ 



 
 

215 

̗̑̔̂̏̃̏̊ ̓̋́̎̉ȟ ̝̙̠̔̍̆̎́̌̒ ̖̉  ̑́̈̍̆̑ȟ ̝̙̝̔̍̆̎́̌́̒ ̠̄̉̐̆̑̆̍̉ ̋̏̇̉ ̃ ̏̂̌́̒̓̉ ̗̑̔̂̏̃ ɉ̑̉̒̔̎̏̋ ρɊ.  
 

  
˝̉̒̔̎̏̋ ρȢ - ̃ ̗́̉̆̎̓ ˗ȢˍȢȟ υψ ̌̆̓ȟ ̎́ ̞̓́̐̆ ̜̟̑́̒̒́̒̃́̆̊̚ ̓̆̑́̐̉̉ ̉ ̐̏̒̌̆ ̠̏̐̏̑̏̇̎̆̎̉ ̒̏̅̆̑̇̉̍̏̄̏ ̜̋̉̒̓Ȣ 

 
˛̘̝̓̍̆́̌̏̒ ̝̙̔̍̆̎̆̎̉̆ ̑́̈̍̆̑̏̃ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ̔ 
̖̃̒̆ ̝̜̖̂̏̌̎ȟ ̏̅̎́̋̏ ̐̏̌̎̏̄̏ ̘̠̉̒̆̈̎̏̃̆̎̉ ̋̉̒̓ ̎̆ 
̘̝̏̓̍̆́̌̏̒Ȣ ˔́̓̆̍ ̝̐̑̏̃̏̅̉̌́̒ ̟̠̒̋̌̆̑̏̈̉̑̔́̚ ̠̓̆̑́̐̉ 
̑́̒̓̃̏̑̏̍ ̞̓̏̋̒̉̒̋̌̆̑̏̌́ ̐̏ ̑́̈̑́̂̏̓́̎̎̏̊ ̎́̍̉ 
̍̆̓̏̅̉̋̆ȟ ̎́ ̟̋̏̓̏̑̔ ̘̐̏̌̔̆̎̏ ˔ˍ˗˘˫ˤ˒˚˕˒ ̏ ̜̘̃̅́̆ 
̗̉̎̎̏̃́̉̏̎̎̏̄̏ ̐́̓̆̎̓́ ̎́ ̉̈̏̂̑̆̓̆̎̉̆ ̈́ Ο υψστ ̏̓ πς 
̍́̑̓́ ςπρυ ̄̏̅́Ȣ ˠ̝̌̓̑́̈̃̔̋̏̃̏̊ ̝̋̏̎̓̑̏̌ ̐̏̒̌̆ 
̐̑̏̃̆̅̆̎̎̏̊ ̟̒̋̌̆̑̏̈̉̑̔̆̊̚ ̓̆̑́̐̉̉ ̎́ ρπȟ ςπ ̉ σπ ̒̔̓̋̉ 
̐̏̋́̈́̌ ̐̏̒̓̆̐̆̎̎̏̆ ̉̈̍̆̎̆̎̉̆ ̜̏̑̍̕ ̜̋̉̒̓ ̒ ̝̏̃́̌̎̏̊ ̎́ 
̟̆̌̆̃̉̅̎̔̚ ̉  ̐̏̌̎̏̆ ̘̉̒̆̈̎̏̃̆̎̉̆ ̜̋̉̒̓ ̋ σπ ̒̔̓̋́̍Ȣ 
ˑ̠̌ ̟̗̉̌̌̒̓̑́̉̉ ̐̑̉̃̏̅̉̍ ̟̋̑́̓̋̔ ̜̃̐̉̒̋̔ ̉̈ ̉̒̓̏̑̉̉ 
̂̏̌̆̈̎̉Ȣ ˙̘̔̇̉̎́ ˗Ȣ σψ ̌̆̓ȟ ̘̐̏̌̔̉̌ ̟̑̆̈́̎̔ ̑́̎̔ ̃ 
̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ ̒̐̑́̃́ ̑́̈̂̉̓̏̊ ̜̂̔̓̌̋̏̊ ̃ 
̝̑̆̈̔̌̓́̓̆ ̠̎́̐́̅̆̎̉ ̜̖̎̆̉̈̃̆̒̓̎ ̗̌̉Ȣ ˚̖̠́̏̅̉̌̒ ̎́ 
̗̒̓́̉̏̎́̑̎̏̍ ̘̌̆̆̎̉̉ ̃ ̘̓̑́̃̍́̓̏̌̏̄̉̆̒̋̏̍ ̏̓̅̆̌̆̎̉̉ 
τː˗ˎ ̄Ȣˍ̜̌̍́̓ ̒ ̐̏̃̑̆̇̅̆̎̉̆̍ ̠̖̍̄̋̉ ̓̋́̎̆̊ ̋̉̒̓̉ ̐̑́̃̏̊ 
̑̔̋̉ȟ ̄̅̆  ̜̂̌́ ̐̑̏̃̆̅̆̎́ ̘̠̐̆̑̃̉̎́ ̖̘̠̉̑̔̑̄̉̆̒̋́ 
̏̂̑́̂̏̓̋́ ̑́̎ ̗̌̉́ ̉ ̋̉̒̓̉ ̑̔̋̉Ȣ ˗ ̘̟̆̌̒̓̎̏-̗̌̉̆̃̏̍̔ 
̖̉̑̔̑̄̔ ̠̏̂̑́̓̉̌̒ ̘̆̑̆̈ ̠̗̍̆̒ ̐̏̒̌̆ ̜̓̑́̃̍ ̒ ̇́̌̏̂́̍̉ ̎́ 
̘̎́̌̉̉̆ ̖̐̑̉̐̔̌̏̒̓̉ ̃ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ ̒̐̑́̃́Ȣ ˜̑̉ 
̛̏̂̆̋̓̉̃̎̏̍ ̏̒̍̏̓̑̆ȡ ̎́ ̋̏̇̆ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ ̒̐̑́̃́ 
̠̉̍̆̆̓̒ ̝̜̃̆̑̓̉̋́̌̎̊ ̝̎̆̐̑́̃̉̌̎̏̊ ̌̏̍́̎̏̊ ̌̉̎̉̆̊ 
̗̑̔̂̆ ̅̌̉̎̏̊ υ ̒̍ȟ  ̋̏̇́ ̃̏̋̑̔̄ ̎̆̄̏ ̄̉̐̆̑̆̍̉̑̏̃́̎́Ȣ ˏ 
̎̉̇̎̆̍ ̏̓̅̆̌̆ ̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ ̒̐̑́̃́ ̎́ 
̔̑̏̃̎̆ ̔̄̌́ ̎̉̇̎̆̊ ̘̟̆̌̒̓̉ ̠̝̏̐̑̆̅̆̌̌̏̒ ̐̏̌̏̒̓̎̏̆ 
̏̂̑́̈̏̃́̎̉̆ ̑́̈̍̆̑́̍̉ σ ̒̍ ̃ ̅̉́̍̆̓̑̆ȟ ̐̑̉ ̝̗̐́̌̐́̉̉ ɀ 
̟̗̠̌̋̓̔́̉̕ȟ ̃̏ ̠̃̑̆̍ ̗̐̔̎̋̉̉ ̘̐̏̌̔̆̎̏ ̏̋̏̌̏ ςȟχ ̍̌ 
̄̔̒̓̏̊ ̟̜̒̌̎Ȣ ˛̙̠̋̏̌̏̔̎́ ̟̠̒̌̎̎́ ̇̆̌̆̈́ ̒̌̆̄̋́ 

̘̔̃̆̌̉̆̎́ȟ ̐̑̉ ̝̗̐́̌̐́̉̉ ̠̠̍̄̋́ȟ ̠̂̆̈̂̏̌̆̈̎̆̎̎́Ȣ ˕̈ ̝̠̔̒̓ 
̒̓̆̎̏̎̏̃́ ̐̑̏̓̏̋́ ̜̇̆̌̆̈ ̜̠̠̃̅̆̌̆̓̒ ̘̠̉̒̓́ ̟̒̌̎́Ȣ     
˚̘́̈̎́̆̎̏ ̘̌̆̆̎̉̆ȡ ̞̌̆̋̓̑̏̏̑̆̈̕ ̒ ̑́̒̓̃̏̑̏̍ ̜̌̉̅́̈Ȣ 
˛̅̎̏̃̑̆̍̆̎̎̏ ̝̂̏̌̎̏̍̔ ̑̆̋̏̍̆̎̅̏̃́̎́ ̟̠̒̏̏̓̃̆̓̒̓̃̔́̚ 
̅̉̆̓́ȟ ̟̘̟̠̉̒̋̌́́̚ ̟̟̒̌̎̏̄̏̎̎̔ ɉ̋̉̒̌̏̆ȟ ̒̏̌̆̎̏̆Ɋ ̉ 
̖̟̒̔̔ ̐̉̔̚Ȣ ˚̘́̈̎́̆̎́ ̠̠̅́̃́̚ ̠̐̏̃̈̋́ ̎́ ̝̏̂̌́̒̓ 
̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ȟ ̏̒̏̂̆̎̎̏ ̃̏ ̠̃̑̆̍ ̐̑̉̆̍́ 
̐̉̉̚Ȣ  ˏ ̝̑̆̈̔̌̓́̓̆ ̘̠̌̆̆̎̉ ̃ ̘̓̆̆̎̉̆ ρς ̅̎̆̊ ̜̑́̈̍̆̑ 
̋̉̒̓ ̝̎̆̒̋̏̌̋̏ ̝̙̝̔̍̆̎̉̌̉̒ȟ ̏̅̎́̋̏ ̐̏̌̎̏̄̏ ̖̉ 
̘̠̉̒̆̈̎̏̃̆̎̉ ̎̆ ̟̝̎́̂̌̅́̌̏̒Ȣ  
˚́ ̃̓̏̑̏̍ ̞̓́̐̆ ̘̠̌̆̆̎̉ ̐̏̒̌̆ ̠̏̐̏̑̏̇̎̆̎̉ ̜̋̉̒̓ ̃ ̆̆ 
̝̐̏̌̏̒̓ ̃̃̆̅̆̎̏ ς ̍̌ ρϷ ̑́̒̓̃̏̑́  ̞̓̏̋̒̉̒̋̌̆̑̏̌́ ̐̏̌̏̒̓̉. 
ˏ̃̆̅̆̎̉̆ ̑́̒̓̃̏̑́  ̞̓̏̋̒̉̒̋̌̆̑̏̌́ ̐̑̏̃̏̅̉̌̉ ς ̑́̈́ ̒ 
̉̎̓̆̑̃́̌̏̍ ̃ σ ̠̅̎Ȣ ˑ̘̉̎́̍̉̆̒̋̉̆ ̘̋̌̉̎̉̆̒̋̉̆ ̉ 
̝̜̔̌̓̑́̈̃̔̋̏̃̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̐̏̋́̈́̌̉ ̐̏̒̓̆̐̆̎̎̏̆ 
̝̙̔̍̆̎̆̎̉̆ ̑́̈̍̆̑̏̃ ̜̋̉̒̓ ̅̏ ̐̏̌̎̏̄̏ ̆̆ ̘̠̉̒̆̈̎̏̃̆̎̉ 
̠̒̐̔̒̓ σπ ̒̔̓̏̋ ̐̏̒̌̆ ̘̎́́̌́ ̟̒̋̌̆̑̏̈̉̑̔̆̊̚ ̓̆̑́̐̉̉Ȣ ˜̑̉ 
̏̒̍̏̓̑̆ ̗̐́̉̆̎̓́ ̘̆̑̆̈ ρ ̄̏̅ ̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉ 
̇́̌̏̂ ̎̆̓ȟ ̖̝̐̑̉̐̔̌̏̒̓ ̎́ ̍̆̒̓̆ ̜̙̂̃̆̊ 
̘̐̏̒̓̓̑́̃̍́̓̉̆̒̋̏̊ ̜̋̉̒̓ ̏̓̒̔̓̒̓̃̏̃́̌́Ȣ 
ˏ̜̜̃̏̅ȡ ˟́̋̉̍ ̏̂̑́̈̏̍ȟ ̖̞̅̃̔̓́̐̎̏̆ ̘̌̆̆̎̉̆ ̝̜̖̂̏̌̎ ̒ 
̘̓̑́̃̍́̓̉̆̒̋̏̊ ̋̉̒̓̏̊ ̙̏̋̏̌̏̔̎̏̊ ̟̒̌̎̎̏̊ ̜̇̆̌̆̈ 
̠̐̏̈̃̏̌̆̓ ̘̙̝̔̌̔̉̓ ̏̓̓̏̋ ̟̜̒̌̎ ̉ ̝̙̝̔̍̆̎̉̓ ̜̑́̈̍̆̑ 
̜̋̉̒̓ȟ ́ ̃̃̆̅̆̎̉̆ ̃ ̝̐̏̌̏̒̓ ̜̋̉̒̓ ̟̒̋̌̆̑̏̈̉̑̔̆̄̏̚ 
̐̑̆̐́̑́̓́ - ̞̓̏̋̒̉̒̋̌̆̑̏̌́ ̠̐̏̈̃̏̌̆̓ ̝̉̈̂̆̇́̓ 
̏̐̆̑́̓̉̃̎̏̄̏ ̘̠̌̆̆̎̉ȟ ̋̏̓̏̑̏̆ ̃ ̙̏̋̏̌̏̔̎̏̊ ̏̂̌́̒̓̉ 
̉̍̆̆̓ ̒̃̏̉ ̒̌̏̇̎̏̒̓̉ ̉ ̍̏̇̆̓ ̘̝̐̏̃̌̆ ̝̜̒̆̑̆̈̎̆ 
̠̏̒̌̏̇̎̆̎̉Ȣ  

 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˢ̘̠̉̑̔̑̄̉̆̒̋́ ̠̒̓̏̍́̓̏̌̏̄̉ȡ ̘̔̆̂̎̉̋ ɍˍ̝́̎́̒̆̃̕ ˏȢˏȢ ̉ ̅̑ȢɎȠ ̐̏̅ ̏̂̚Ȣ ̑̆̅Ȣ ˏȢˏȢˍ̝́̎́̒̆̃́̕Ȣ ɀ ˙ȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςπρπȢ ɀ ψψπ ̒Ȣ 
ˍ̝́̎́̒̆̃̕ ˏȢˏȢ ˞̟̜̌̎̎̆ ̜̇̆̌̆̈Ȣ ˎ̏̌̆̈̎̉ ̉ ̜̓̑́̃̍ȡ ̑̔̋̏̃̏̅̒̓̃̏ ̠̅̌ ̘̃̑́̆̊Ȣ ɀ ̇ Ȣȡ ː˪˛˟ˍ˝-˙̆̅̉́ȟ ςπρςȢ ɀ ςωφ ̒Ȣ ɉ˞ȢςφυɊȢ 

2 ˞̗̏̌̎̆̃ ˍȢ˙Ȣȟ ˗̏̌̆̒̏̃ ˏȢ˞Ȣȟ ˙̘́̑̆̎̋̏ ːȢ˚Ȣȟ ˎ̆̈̑̔̋̏̃ ˞ȢːȢȢ ˜̑̏̉̌́̋̓̉̋́̕ ̉ ̘̌̆̆̎̉̆ ̘̖̓̑́̃̍́̓̉̆̒̋̉ ̋̉̒̓ ̙̏̋̏̌̏̔̎̏̊ ̜̇̆̌̆̈Ȣ 
˞̠̓̏̍́̓̏̌̏̄̉ȟ ρωψφȢ - ΟςȢ ɀ ˞ Ȣτω-50. 

3 ˟̉̍̏̆̆̃̕ ˍȢˍȢ ˝̔̋̏̃̏̅̒̓̃̏ ̐̏ ̘̟̆̌̒̓̎̏-̗̌̉̆̃̏̊ ̖̉̑̔̑̄̉̉ ̉ ̖̘̉̑̔̑̄̉̆̒̋̏̊ ̒̓̏̍́̓̏̌̏̄̉̉Ȣ υ-̆ ̉̈̅́̎̉̆ȟ ̐̆̑̆̑́̂Ȣ ̉ 
̅̏̐̏̌̎̆̎̎̏̆ȟ  ςπρςȢ ɀ ρπτψ ̒Ȣ 

 
 

 
 

Ȣ˝Ȣ ˙˨˝˔ˍ˘˛ˏˍȟ ˏȢ˜Ȣ ˝ˠ˞ˍ˚˛ˏȟ ˙Ȣ˕Ȣ ˏˍ˚˞ˏˍ˚˛ˏȟ ˍȢˍȢ ˕˙˕˚˛ˏ  
˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ȟ Τω   ˍ̜̌̍́̓ ̜́̌́̌    ̜̋̌̉̎̉̋́̌  ̖̜́̔̑̔́̎́̒ 

 
˥˨ ˥˨˟ ˞˴˘˒˗˒˖ ˎ˒˔˴˚˴  ˔ˍ ˨˙ˑ˨ ˝ˍ˞˨˚˨  ˒˙˴ 

 
˟ ̨̊̎ȡ ˎ ̌ ̍́ ́̌́̅́ ̙̜ ̙̜̓ ̨̒̌̆̋̆̊  ̨̨̂̆̈̎  ̈́ ̜̜̍̅ ̜̑́̒̎ ̨̆̍̅̆̔̅  ̨̆̋ ̜̜̒́̓̌ ̨̨̅̒ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̜́̌̅̎ ́̌́ ̨̋̆̑ ̜̒̏̑̌̔ ́ 
̂́ ̜̓̓́̌ ́̎ ̆̍ȟ ̠ ̎̉ ̨̂̆̈̅̆̄ ̨̨̒̌̆̋̆̊̅  ̜̒̑̓ ́ ̙̜ ̜̔̎ ̇́ ̒́̑̓̔ȟ ̂̆̈̅̆ ̈́ ̜̜̍̅ ̜̑́̎ ̜̜̅́̍̓̐́̔̅  ̜́̌̅̎ ́̌̔ ̙̜́̑́̒ ̨̑̆̓̎̅̆ 
̜̜̜́̑́̒̓̑̌́̅Ȣ ˒̨̍̎  ̨̨̙̆̋̎ ̜̜̒́̓̒̎̅́ ̙̜̒̋̌̆̑̏̈̅́̔ ̆̍ ̞̓̏̋̒̉̒̋̌̆̑̏̌̍̆̎ ̨̒̋̆ ̜̜̜́̒̑̌́̅Ȣ 

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̙̜ ̙̜̓ ̨̒̌̆̋̆̊ ̨̂̆̈ȟ ̨̒̌̆̋̆̊ ̙̜ ̜́̑́̓̎ ̈̆̋ȟ ̈́ ̜̜̍̅ ̑́ȟ ̨̋̆̑ ̜̒̏̑̌̔ ̨̆̍ȟ ̙̜̒̋̌̆̑̏̈̅́̔ ̆̍Ȣ 
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TREATMENT OF POSTTRAUMATIC CYSTS OF PAROTID GLAND 
 

Resume: This article provides two-stage method of treatment for patients with traumatic cysts of parotid gland including dissolving therapy 
which improves the outflow of saliva glands and prevent further progress of the traumatic cysts. The sclerotherapy of traumatic cyst 
proceeds at the second stage with aethoxysklerol. 
Keywords: parotid gland, the ducts of the saliva glands, posttraumatic cyst, dissolving therapy, sclerotherapy. 
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ːȢ˟Ȣ ˟˒˘˒ˎˍ˒ˏˍ 
˕̎̒̓̉̓̔̓ ̒̓̏̍́̓̏̌̏̄̉̉ ˗́̈˚˙ˠ  ̉ ̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 

 
˛ ˗˘ˍ˞˞˕ˡ˕˗ˍˣ˕˕ ˍ˚˛˙ˍ˘˕˖ ˛˗˗˘˫˔˕˕  ˪Ȣ ˪˚ː˘ˬ 

 
ˏ φτυψ ̄̏̅̔ ̝̉̒̐̏̌̎̉̌̏̒ υφω ̌̆̓ ̐̆̑̃̏̊ ̃ ̏̑̓̏̅̏̎̓̉̉ ̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ˪Ȣ ˪̠̎̄̌Ȣ ˚̠̆̒̍̏̓̑ ̎́ ̠̟̎̆̃̆̑̏̓̎̔ 
̜̟̏̓̋̑̓̔ ̋̑̉̓̉̋̔ ̆̆ ̎̆̅̏̒̓́̓̋̏̃ȟ ̏̎́ ̘̐̏̌̔̉̌́  ̐̑̉̈̎́̎̉̆ ̃ ̗̋̏̎̆ XIX ̃̆̋́ȟ ̝̔̓̃̆̑̅̉̌́̒ ̃ XX ̃̆̋̆ȟ ̐̑̉̒̔̓̒̓̃̔̆̓ ̃ XXIȢ ˏ ̘̆̍ ̇̆ 
̠̍́̄̉ ̗̋̌́̒̒̉̉̋́̉̉̕ȩ ˏ ̘̆̍ ̧̆ ̜̂̆̒̒̐̏̑̎̆ ̅̏̒̓̏̉̎̒̓̃́ ̉ ̎̆̅̏̒̓́̓̋̉ȩ ˜̟̝̏̅̆̌̒ ̒̃̏̉̍̉ ̠̈̎́̎̉̍̉ȟ ̜̏̐̓̏̍Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ˪ ̝̎̄̌ȟ ́̎̏̍́̌̉̉ ̟̏̋̋̌̈̉̉ȟ ̗̠̋̌́̒̒̉̉̋́̉̕ȟ ̅̏̒̓̏̉̎̒̓̃́ȟ ̎̆̅̏̒̓́̓̋̉ȟ ̗̜̉̎̎̏̃́̉̏̎̎̆ ̠̈̎́̎̉Ȣ 
 
ˏ̃̆̅̆̎̉̆Ȣ ˗́̋ ̉̈̃̆̒̓̎̏ȟ ̘̎́̌̉̉̆ ̘̌̏̄̉̆̒̋̉ ̒̓̑̏̊̎̏̊ȟ 
̏̂̏̒̎̏̃́̎̎̏̊ ̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̘̟̈̔̂̏̆̌̒̓̎̏-
̗̌̉̆̃̏̊ ̏̂̌́̒̓̉ ̒ ̖̐̏̅̏̅̏̍ ̅̉́̄̎̏̒̓̉̋̉ ̠̅̌ ̠̏̐̑̆̅̆̌̆̎̉ 
̖̉ ̅̉́̄̎̏̈́ȟ ̒ ̘̓̆̑̍̉̎̏̌̏̄̉̆̒̋̉̍̉ ̠̠̐̏̎̓̉̍̉ ̒̌̔̇̉̓ 
̘̙̌̔̉̍ ̐̏̋́̈́̓̆̌̆̍ ̘̎́̔̎̏̒̓̉Ȣ ˏ ̏̑̓̏̅̏̎̓̉̉ 
̗̠̋̌́̒̒̉̉̋́̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̒ ̘̎́̔̎̏̊ ̐̌́̓̏̑̍̏̊̕ 
̠̝̐̏̃̉̌́̒ ̃ ̐̏̒̌̆̅̎̆̆ ̠̅̆̒̓̉̌̆̓̉̆ 8)8 ̃̆̋́ ̉ ̠̒̃̈́̎́ ̒ 
̉̍̆̎̆̍ ̐̆̑̃̏̄̏ ̃ ̏̂̌́̒̓̉ ̒̓̏̍́̓̏̌̏̄̉̉ ́̍̆̑̉̋́̎̒̋̏̄̏ 
̏̑̓̏̅̏̎̓́ ˪Ȣ ˪̠̎̄̌ ɉρψυυ-ρωσπɊȢ ˏ̒̆̊ ̒̃̏̆̊ ̠̝̝̟̅̆̓̆̌̎̏̒̓ 
̏̎ ̠̐̏̒̓̏̎̎̏ ̐̏̅̓̃̆̑̇̅́̌ ̘̝̈̎́̉̍̏̒̓ ̘̜̖̎́̔̎ ̈̎́̎̉̊ ̉ 
̝̟̐̏̌̎̏̒̓ ̘̏̓̃̆́̌ ̠̓̑̆̂̏̃́̎̉̍ ̒̃̏̆̄̏ ̃̑̆̍̆̎̉Ȣ 
ˎ̆̈̔̒̌̏̃̎̏ȟ ̐̑̉ ̑́̒̒̍̏̓̑̆̎̉̉ ̅́̎̎̏̊ ̗̋̌́̒̒̉̉̋́̉̉̕ ̒ 
̗̐̏̈̉̉̊ ̘̎́́̌́ XXI ̃̆̋́ ̒  ̔̑̏̃̎̆̍ ̓̆̑̆̓̉̋̏-̘̖̐̑́̋̓̉̆̒̋̉ 
̜̖̒̏̃̑̆̍̆̎̎ ̈̎́̎̉̊ȟ ̘̜̟̖̔̉̓̃́̉̚ ̠̓̑̆̂̏̃́̎̉ ̘̎́̔̎̏̊ 
̍̆̓̏̅̏̌̏̄̉̉ ̘̋̌̉̎̉̆̒̋̏̊ ̗̜̍̆̅̉̉̎ ̉ ̏̑̓̏̅̏̎̓̉̉ ̋́̋ 
̠̝̒́̍̏̒̓̏̓̆̌̎̏̊ ̗̜̅̉̒̉̐̌̉̎ ̃ ̒̓̏̍́̓̏̌̏̄̉̉ ̉ ̗̍̆̅̉̉̎̆ȟ 
̎́̒ ̐̑̉̃̌̆̋́̆̓ ̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̉̊ ̘̜̃̑́̆̂̎̊ ̜̏̐̓ ˪Ȣ 
˪̠̎̄̌ȟ ̎́ ̙̎́ ̠̃̈̄̌̅ȟ ̝̃̆̒̍́ ̙̜̔̒̐̆̎̊ ̃ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̍ 
̐̏̉̒̋̆ ̐̑̉̈̎́̋́ ́̎̏̍́̌̉̊ ̐̑̉ ̏̑̍̉̑̏̃́̎̉̉̕ 
̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉Ȣ 
ˑ̘̉́̄̎̏̒̓̉̆̒̋̉̊ ̐̏̉̒̋ ̐̏ ˪Ȣ ˪̟̎̄̌ Ȣ ˜̑̉ ̏̑̍̉̑̏̃́̎̉̉̕ 
̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̜̐̑̆̅̐̏̒̌̋́̍̉ 
̐̏̒̌̔̇̉̌̉ ̅̃̆ ̜̑́̈̑́̂̏̓́̎̎̆ ̗̗̋̏̎̆̐̉̉ ɀ ̋́̋ ̃ 
̘̋̌̉̎̉̆̒̋̏̊ ̗̍̆̅̉̉̎̆ȟ ̓́̋ ̉ ̃ ̒̓̏̍́̓̏̌̏̄̉̉ ɉ̗̓́̂̌̉́ ρɊȢ  
˗̗̏̎̆ XVIII - 70-̆ ̜̄̏̅ XIX ̃̆̋̏̃ ̠̅́̓̉̑̔̆̓̒ ̜̃̓̏̑̍ ̞̓́̐̏̍ 
̟̗̑̆̃̏̌̉̏̎̎̏̄̏ ̠̑́̈̃̉̓̉ ̗̋̌́̒̒̉̉̋́̉̏̎̎̏̊̕ ̗̜̍̆̅̉̉̎ ̋ 
̗̍̆̅̉̉̎̆ ̘̋̌̉̎̉̆̒̋̏̊ ̠̂̌́̄̏̅́̑ ̑́̈̑́̂̏̓́̎̎̏̊ ̘̌̆̆̂̎̏-
̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̗̗̋̏̎̆̐̉̉ ̃ ̖̑́̂̏̓́ ̖̍̎̏̄̉ ̘̖̋̌̉̎̉̆̒̋̉ 
̉̒̒̌̆̅̏̃́̓̆̌̆̊Ȣ ˪̓̏ ̜̂̌̉ ̘̎́̔̎̏ ̜̒̉̒̓̆̍́̓̉̈̉̑̏̃́̎̎̆ 
̠̈̎́̎̉ ̎́ ̏̒̎̏̃̆ ̎̏̃̏̄̏ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̄̏ ̍̆̓̏̅́  ̋̌̉̎̉̋̏-

̘́̎́̓̏̍̉̆̒̋̏̄̏ ̠̒̏̐̏̒̓́̃̌̆̎̉ȟ ̃ ̖̑́̍̋́ ̋̏̓̏̑̏̄̏ 
̘̅̉́̄̎̏̒̓̉̆̒̋̏̍̔ ̟̉̒̒̌̆̅̏̃́̎̉ ̐̏̅̌̆̇́̌ ̎̆ ̝̂̏̌̎̏̊ȟ ́ 
̝̂̏̌̆̈̎ȟ ̄̅̆ ̘̆̓̋̏ ̠̝̏̐̑̆̅̆̌̌̉̒ Ⱥȣ̖̏̅ ̜̍̒̌̆̊ ̉ ̠̐̏̑̅̏̋ 
̅̆̊̒̓̃̉̊ ̘̃̑́́ ̔ ̐̏̒̓̆̌̉ ̝̂̏̌̎̏̄̏ȻȢ ˏ̒̆ ̃̎̉̍́̎̉̆ ̘̃̑́́ 
̗̝̋̏̎̆̎̓̑̉̑̏̃́̌̏̒ ̎́ ̖̒̉̍̐̓̏̍́ Ⱥ̘̝̜̖̏̓̌̉̉̓̆̌̎Ȼ ̉̌̉ 
Ⱥ̘̖̐́̓̏̄̎̏̍̏̎̉̒̓̉̆̒̋̉ȻȢ ɍρ-4]. 
ˑ̠̔̍́̆̓̒ȟ ̘̓̏ ˪Ȣ ˪̝̎̄̌ ̉ ̅̑̔̄̉̆ ̘̃̑́̉ȟ ̜̋̏̓̏̑̆ ̝̟̐̏̌̎̏̒̓ 
̠̐̏̒̃̓̉̌̉ ̠̒̆̂ ̘̐̑́̋̓̉̆̒̋̏̊ ̏̑̓̏̅̏̎̓̉̉ȟ ̔̇̆ ̖̝̎́̏̅̉̌̉̒ 
̐̏̅ ̠̃̌̉̎̉̆̍ ̘̌̆̆̂̎̏-̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̗̗̋̏̎̆̐̉̉ ̎́ 
̏̒̎̏̃̆ ̎̏̃̏̄̏ ̍̆̓̏̅́ - ̋̌̉̎̉̋̏-̘́̎́̓̏̍̉̆̒̋̏̄̏ 
̠̒̏̐̏̒̓́̃̌̆̎̉Ȣ ˏ ̞̓̏̍ ̜̒̍̒̌̆ ˪Ȣ ˪̝̎̄̌ ̜̂̌ ̎́̉̂̏̌̆̆ ̂̌̉̈̏̋ 
̋ ̟̃̎̆̅̑̆̎̉ ̎̏̃̏̄̏ ̍̆̓̏̅́ ̃ ̅̉́̄̎̏̒̓̉̋̆ ́̎̏̍́̌̉̊Ȣ 
ˏ ̐̏̒̌̆̅̎̆̊ ̓̑̆̓̉ XIX ̃̆̋́ ̃ ̒̓̏̍́̓̏̌̏̄̉̉ ̜̂̌́ 
̑́̈̑́̂̏̓́̎́ ̗̗̠̋̏̎̆̐̉ ̟̏̋̋̌̈̉̉ ̜̖̉̒̋̔̒̒̓̃̆̎̎ ̜̖̈̔̂̎ 
̠̑̅̏̃ȟ ̐̑̉̆̍̌̆̍̏̊ ̃ ̜̖̈̔̂̎ ̖̐̑̏̓̆̈́Ȣ ˜̠̜̑̉̎̓̆ ̠̐̏̌̏̇̆̎̉ 
̗̗̋̏̎̆̐̉̉ ̐̏̈̃̏̌̉̌̉ ˪Ȣ ˪̟̎̄̌ ̉ ̍̎̏̄̉̍ ̆̄̏ 
̒̏̃̑̆̍̆̎̎̉̋́̍  ̖̝̎́̏̅̉̓ ̜̈́̋̏̎̏̍̆̑̎̆ ̘̍̏̑̏̌̏̄̉̆̒̋̉̆̕ 
̐̑̉̈̎́̋̉ ̐̑̉ ̟̎́̂̌̅̆̎̉̉ ̜̖̆̒̓̆̒̓̃̆̎̎ ̜̖̈̔̂̎ ̠̑̅̏̃ 
̘̟̆̌̒̓̆̊Ȣ ˑ̠̌ ˪̠̎̄̌ ̜̏̒̎̏̃̎̍ ̛̏̂̆̋̓̏̍ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̄̏ 
̠̉̒̒̌̆̅̏̃́̎̉ ̒̓́̌́ ̟̠̏̋̋̌̈̉ ̜̠̒̍̋́̎̉ ̈̔̂̏̃ ̎́ ̃̒̆̍ 
̠̐̑̏̓̇̆̎̉̉ ̜̖̈̔̂̎ ̠̑̅̏̃ ̘̟̆̌̒̓̆̊Ȣ ˜̑̉ ̞̓̏̍ ˪̝̎̄̌ 
̑́̒̒̍́̓̑̉̃́̌ ̃̏̈̍̏̇̎̏̒̓̉ ̗̏̆̎̋̉ ̎̆ ̝̓̏̌̋̏ ̜̠̒̍̋́̎̉ 
̖̐̆̑̆̅̎̉ ̈̔̂̏̃ ̋́̋ ̃ ̎̏̑̍̆ȟ ̓́̋ ̉ ̃ ̠̒̏̒̓̏̎̉̉ ̙̠̎́̑̔̆̎̉ 
̟̏̋̋̌̈̉̉ȟ ̎̏ ̉ ̙̠̎́̑̔̆̎̉ ̔ ̜̖̂̏̋̏̃ ̈̔̂̏̃ȟ ̜̋̏̓̏̑̆ 
̖̠̒̏̑́̎̌̉ ̘̜̑́̈̌̉̎̆ ̜̠̒̍̋́̎̉Ȣ ˚́ ̙̎́ ̠̃̈̄̌̅ ̞̓̉ 
̜̑́̈̑́̂̏̓́̎̎̆ ̗̗̋̏̎̆̐̉̉ ̋́̋ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̗̍̆̅̉̉̎̆ȟ ̓́̋ 
̉ ̃ ̒̓̏̍́̓̏̌̏̄̉̉ ̒̓́̌̉ ̠̜̐̑̍̍ ̒̌̆̅̒̓̃̉̆̍ ̠̏̒̔̆̒̓̃̌̆̎̉̚ 
̗̆̌̆̎́̐̑́̃̌̆̎̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ 
ɉ̗̓́̂̌̉́ ρɊȢ  

 
˟̗́̂̌̉́ ρ - ˑ ̘̉́̄̎̏̒̓̉̆̒̋̉̊ ̐̏̉̒̋ ˪Ȣ ˪̠̎̄̌̉ ̃ ̙̑̆̆̎̉̉ ̘̋̌̉̎̉̆̒̋̏̊ ̅̉́̄̎̏̒̓̉̋̉ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ 
ˏ̆̋ ˑ̗̉̒̉̐̌̉̎́  ˗̗̗̠̏̎̆̐̉ 
1 2 3 
˗̗̏̎̆ XVIII-70-̆ ̜̄̏̅ 
XIX  

˗̘̠̌̉̎̉̆̒̋́ ̗̍̆̅̉̉̎́ ˘̘̆̆̂̎̏-̘̠̅̉́̄̎̏̒̓̉̆̒̋́ ̎́ ̏̒̎̏̃̆ ̎̏̃̏̄̏ ̍̆̓̏̅́ - ̋̌̉̎̉̋̏-
̘́̎́̓̏̍̉̆̒̋̏̄̏ ̠̒̏̐̏̒̓́̃̌̆̎̉ 

˜̠̠̏̒̌̆̅̎ ̝̓̑̆̓ XIX ˞̠̓̏̍́̓̏̌̏̄̉  ̨ ̟̋̋̌̈̉̉ ̜̖̉̒̋̔̒̒̓̃̆̎̎ ̜̖̈̔̂̎ ̠̑̅̏̃ȟ ̠̐̑̉̆̍̌̆̍́ ̃ 
̜̖̈̔̂̎ ̖̐̑̏̓̆̈́ 

 
˜̝̠̝̏̌̈̔̒ ̍̆̓̏̅̏̍ ̋̌̉̎̉̋̏-̘́̎́̓̏̍̉̆̒̋̏̄̏ 
̠̒̏̐̏̒̓́̃̌̆̎̉ȟ ˪̝̎̄̌ ̜̃̒̓̑̏̉̌ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ ̖̐̏̅̏̅ ɀ 
̘̒̉̍̐̓̏̍́̓̉̆̒̋̉̊ ̃ ̑́̒̐̏̈̎́̃́̎̉̉ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ȟ 
̜̏̒̎̏̃́̎̎̊ ̎́ ̘̑́̈̌̉̎̏̍ ̜̒̍̋́̎̉̉ ̜̖̐̆̑̃ ̠̍̏̌̑̏̃Ȣ ˜̑̉ 
̞̓̏̍ ̘̟̑́̈̌̉̎̔ ̗̟̏̑̉̆̎̓́̉ ̜̠̒̍̋́̎̉ ̜̖̐̆̑̃ ̠̜̖̐̏̒̓̏̎̎ 
̈̔̂̏̃ ̏̎ ̠̜̒̃̈̃́̌ ̒ ̠̐̏̒̓̏̎̒̓̃̏̍ ̍̆̒̓́ ̜̖̐̆̑̃ ̠̍̏̌̑̏̃ ̃ 

̈̔̂̎̏̍ ̠̑̅̔ ̖̃̆̑̎̆̊ ̘̟̆̌̒̓̉ ̉ ̎́̈̃́̌ ̖̉ Ⱥpunctum fixumȻ 
ɉ̐̆̑Ȣ ̒ ̌́̓Ȣ ̠̎̆̐̏̅̃̉̇̎́ ̘̓̏̋́Ɋȟ ́ ̜̒̍̋́̎̉̆ ̃ ̟̏̋̋̌̈̉̉ ̒ 
̎̉̇̎̉̍̉ ̠̍̏̌̑́̍̉ -  Ⱥ̟̘̋̌̏̍ ̟̏̋̋̌̈̉̊ȻȢ 
˞̏̈̅́̎̉̆ ̗̋̌́̒̒̉̉̋́̉̉̕ ̃ ̏̑̓̏̅̏̎̓̉̉Ȣ ˏ ρψψω ̄̏̅̔ ˪. 
˪̝̎̄̌ ̏̐̔̂̌̉̋̏̃́̌ ̗̟̋̌́̒̒̉̉̋́̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ȟ ̓Ȣ̆Ȣ 
̐̑̉̋̔̒́ ̃ ̗̆̌̏̍ ɉ̑̉̒̔̎̏̋ ρɊȢ ˜̝̏̒̋̏̌̋̔ ̆̍̔ ̜̂̌̉ ̔̇̆ 
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̜̉̈̃̆̒̓̎ ̞̓̉ ́̎̏̍́̌̉̉ ̟̏̋̋̌̈̉̉ȟ ̏̎ ̍̏̄ 
̗̝̋̌́̒̒̉̉̉̑̏̃́̓̕ ̖̉ ̙̝̌̉ ̐̏ ̏̅̎̏̍̔ ̘̍̏̑̏̌̏̄̉̆̒̋̏̍̔̕ 
̐̑̉̈̎́̋̔ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊ȻȢ ˜̑̉̈̎́̋ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼ 
̜̒̄̑́̌ ̟̒̃̏ ̝̑̏̌ ̃ ̗̝̅̉̆̑̆̎̉́̌̎̏̊̕̕ ̅̉́̄̎̏̒̓̉̋̆ ̐̑̉ 
̗̒̉̒̓̆̍́̓̉̈́̉̉ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̃ ̜̋̌́̒̒Ȣ ˟́̋ȟ ̐̏ 
̜̅́̎̎̍ ˠȢ ˜̑̏̉̓́̕̕ ɉςππφɊ ̃ ̗̋̌́̒̒̉̉̋́̉̉̕ ˪Ȣ ˪̠̎̄̌ ̜̂̌̉ 
̘̜̆̓̑̆ ̋̌́̒̒́ȡ ̝̠̎̏̑̍́̌̎́ ̟̠̏̋̋̌̈̉ ̉ ̝̜́̎̏̍́̌̎̆ 
̟̏̋̋̌̈̉̉ ̜̠̒̍̋́̎̉ ̜̖̈̔̂̎ ̠̑̅̏̃Ȣ ˙̜ ̇̆ ̑́̒̒̍̏̓̑̉̍ ̓̑̉ 
́̎ ̝̜̏̍́̌̎̆ ̟̏̋̋̌̈̉̉ ˪Ȣ ˪̠̎̄̌Ȣ ˏ I ̋̌́̒̒ ̜̒̄̑̔̐̐̉̑̏̃́̎ 
̝̠̎̏̑̍́̌̎́ ̟̠̏̋̋̌̈̉ ̉ ̝̠́̎̏̍́̌̎́ ̟̠̏̋̋̌̈̉ȟ ̄̅̆ ̜̐̆̑̃̆ 
̠̜̍̏̌̑ ̜̟̠̒̍̋́̓̒ ̃ ̝̎̆̊̓̑́̌̎̏̍ ̐̏̌̏̇̆̎̉̉Ȣ ˜̘̑̉̆̍ 

̝̠́̎̏̍́̌̎́ ̟̠̏̋̋̌̈̉ ̟̘̃̋̌́̆̓ ̝̒̆̍ ̃̉̅̏̃ ́̎̏̍́̌̉̊ 
̠̐̏̌̏̇̆̎̉ ̈̔̂̏̃ ̜̖̈̔̂̎ ̠̑̅̏̃ ̘̟̆̌̒̓̆̊ȟ 
̜̖̒̉̒̓̆̍́̓̉̈̉̑̏̃́̎̎ ̅̑̔̄̉̍̉ ̘̋̌̉̎̉̆̒̋̉̍̉ ̏̑̓̏̅̏̎̓́̍̉ 
̅̏ ˪Ȣ ˪̠̎̄̌Ȣ ɉ̑̉̒Ȣ ςɊȢ ˏ̏ II ̋̌́̒̒̆ ɉ̒ ̠̅̃̔̍ ̐̏̅̋̌́̒̒́̍̉ ̎́ 
̏̒̎̏̃́̎̉̉ ̐̑̉̈̎́̋̏̃ ̠̐̏̌̏̇̆̎̉ ̝̜̖̑̏̎̓́̌̎̕ ̈̔̂̏̃Ɋ 
̜̐̆̑̃̆ ̠̜̍̏̌̑ ̜̟̠̒̍̋́̓̒ ̒̏ ̒̅̃̉̄̏̍ ̖̎̉̇̎̉ ̠̍̏̌̑̏̃ 
̝̅̉̒̓́̌̎̏Ȣ ˏ III  ̋̌́̒̒̆ ̜̐̆̑̃̆ ̠̜̍̏̌̑ ̜̟̠̒̍̋́̓̒ ̒̏ 
̒̅̃̉̄̏̍ ̖̎̉̇̎̉ ̠̍̏̌̑̏̃ ̝̍̆̈̉́̌̎̏Ȣ ˏ̏ II  ̉ III  ̖̋̌́̒̒́ 
̝́̎̏̍́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ ̟̏̋̋̌̈̉̉ ̟̠̎́̂̌̅́̆̓̒ ̎́ ̃̒̆̍ 
̠̐̑̏̓̇̆̎̉̉ ̜̠̒̍̋́̎̉ ̜̖̈̔̂̎ ̠̑̅̏̃ ̘̟̆̌̒̓̆̊ ̃ 
̝̒́̄̉̓̓́̌̎̏̍ ̎́̐̑́̃̌̆̎̉̉ ɍυȟ φɎȢ  

 

 
˝̉̒̔̎̏̋ ρ - ̠ ̜̌́̒̒ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̐̏ ˪̟̎̄̌ȡ 

́ ɀ I; 
̂ ɀ II ; 
̃ ɀ III . 

 
 
 

˝̉̒̔̎̏̋ ς - ˏ ̜̉̅ ́̎̏̍́̌̉̊ ̠̐̏̌̏̇̆̎̉ ̈̔̂̏̃ 
 

ˑ̏̒̓̏̉̎̒̓̃́ ̉ ̎̆̅̏̒̓́̓̋̉ ̗̋̌́̒̒̉̉̋́̉̉̕ ˪Ȣ ˪̠̎̄̌Ȣ  
˗̗̠̌́̒̒̉̉̋́̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̘̐̏̎́́̌̔ ̎̆ ̙̎́̌́ 
̅̏̌̇̎̏̄̏ ̠̐̏̎̉̍́̎̉Ȣ ˙̎̏̄̉̆ ̘̋̌̉̎̉̆̒̋̉̆ ̉̒̒̌̆̅̏̃́̓̆̌̉ ɀ 
̒̏̃̑̆̍̆̎̎̉̋̉ ˪Ȣ˪̠̎̄̌ ̉ ̆̄̏ ̐̏̒̌̆̅̏̃́̓̆̌̉ ̘̋̑̉̓̉̆̒̋̉ 
̝̏̓̎̆̒̌̉̒ ̋ ̗̋̌́̒̒̉̉̋́̉̉̕ȟ ̉̈-̈́ ̐̑̉̈̎́̋́ Ⱥ̟̘̋̌ 
̟̏̋̋̌̈̉̊Ȼ ̒ ̠̜̐̏̒̓̏̎̎̍ ̍̆̒̓̏̍ ̖̠̎́̏̇̅̆̎̉ ̜̖̐̆̑̃ 
̐̏̒̓̏ ̠̜̖̎̎ ̠̍̏̌̑̏̃ ̃ ̈̔̂̎̏̍ ̠̑̅̔ ̖̃̆̑̎̆̊ ̘̟̆̌̒̓̉ ̉ ̖̉ 
̜̒̍̋́̎̉̆̍ ̃ ̟̏̋̋̌̈̉̉ ̒ ̎̉̇̎̉̍̉ ̜̐̆̑̃̍̉ ̠̍̏̌̑́̍̉ȟ 
̏̐̔̂̌̉̋̏̃́̎̎̏̊ ̎́ ̗̖̒̓̑́̎̉́ ̘̔̆̂̎̏̊ ̗̝̒̐̆̉́̌̎̏̊ 
̜̌̉̓̆̑́̓̔̑ ɍφ-ωɎȢ ˏ ̈́̉̓̔̚ ́̃̓̏̑́ ̍̏̇̎̏ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ˪Ȣ 
˪̝̎̄̌ ̏̂̏̒̎̏̃́̌ ̜̆̒̓̆̒̓̃̆̎̎̊ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ ̈̎́̋ ɀ 
̐̑̉̈̎́̋ ɉ̒̉̍̐̓̏̍Ɋ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼ ́̎̏̍́̌̉̊ ̉ 
̟̓̆̑̍̉̎̏̌̏̄̉ ̆̄̏ ̘̠̏̂̏̈̎́̆̎̉ȟ ̟̟̒̏̏̓̃̆̓̒̓̃̔̔̚ 
̠̜̈̋̏̃̏̊ ̒̉̒̓̆̍̆ ̘̖̏̑̓̏̅̏̎̓̉̆̒̋̉ ̈̎́̋̏̃ ̗̜̍̆̅̉̉̎ ˟́̋ȟ 
̐̑̉̈̎́̋ ɉ̒̉̍̐̓̏̍Ɋ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼ ɀ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̊ȟ 
̘̜̆̅̉̎̉̎̊ȟ ̝̜̔̈̋̏̌̏̋́̌̎̊ȟ ̘̍̏̑̏̌̏̄̉̆̒̋̉̊̕ȟ ̟̏̂̌́̅́̉̊̚ 
̃̉̅̏̃ ̜̍ ̘̝̜̏̓̌̉̉̓̆̌̎̍ ̒̃̏̊̒̓̃̏̍ ̃ ̜̒̍̋́̎̉̉ȟ 
̟̔̓̃̆̑̇̅́̉̊̚ ̘̒̉̍̐̓̏̍́̓̉̆̒̋̉̊ ̗̐̑̉̎̉̐ ̅̉́̄̎̏̒̓̉̋̉ 
̋́̋ ̝̎̏̑̍́̌̎̏̊ ̃ I ̋̌́̒̒̆ȟ ̓́̋ ̉ ̝́̎̏̍́̌̎̏̊ ̟̏̋̋̌̈̉̉ȟ ̃̏ II 

̉ III  ̖̋̌́̒̒́ȟ ̄̅̆ ̖̟́̑́̋̓̆̑̉̈̔̓ ̝́̎̏̍́̌̎̏̆ ̠̒̏̒̓̏̎̉̆ ̃ 
̜̒̍̋́̎̉̉ ̈̔̂̏̃ ̎́ ̃̒̆̍ ̠̐̑̏̓̇̆̎̉̉ ̜̖̈̔̂̎ ̠̑̅̏̃ 
̘̟̆̌̒̓̆̊ ̃ ̝̒́̄̉̓̓́̌̎̏̍ ̎́̐̑́̃̌̆̎̉̉Ȣ ˪̓̏ ̜̎̆̒̏̍̎̆̎̎̊ 
̖̔̒̐̆ ̘̒̉̍̐̓̏̍́̓̉̆̒̋̏̊ ̅̉́̄̎̏̒̓̉̋̉ ̃ ̏̑̓̏̅̏̎̓̉̉Ȣ 
˞̌̆̅̔̆̓ ̘̝̐̏̅̆̑̋̎̔̓ȟ ̘̓̏ ̖̠̏̓ ˪Ȣ ˪̝̎̄̌ ̜̏̒̍̒̌̉̌ȟ ̃̃̆̌ ̃ 
̘̜̎́̔̎̊ ̏̂̏̑̏̓ ̏̑̓̏̅̏̎̓̉̉ ̓̆̑̍̉̎ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼȟ 
̖̟́̑́̋̓̆̑̉̈̔̉̊̚ ̐̑̉̈̎́̋ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ ̠̠̐̑̏̃̌̆̎̉ 
́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ȟ ̎̏ ̐̑̉ ̞̓̏̍ ̏̎ ̈́̉̍̒̓̃̏̃́̌ ̓̆̑̍̉̎ 
Ⱥ̋̌́̒̒Ȼȟ ̘̎̆̔̅́̎̏ ̘̟̏̂̏̈̎́́̉̊̚  ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉Ȣ 
˗̗̠̌́̒̒̉̉̋́̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ˪Ȣ˪̠̎̄̌ ̘̐̏̌̔̉̌́ 
̙̉ ̑̏̋̏̆ ̑́̒̐̑̏̒̓̑́̎̆̎̉̆ ̉ ̒̓́̌́ ̠̅̏̒̓̏̎̉̆̍ ̖̓̆ȟ ̋̓̏ 
̠̈́̎̉̍́̌̒ ̘̃̑́̆̂̎̏̊ ̘̏̑̓̏̅̏̎̓̉̆̒̋̏̊ ̐̑́̋̓̉̋̏̊ ̎̆ 
̝̓̏̌̋̏ ̃ ˍ̍̆̑̉̋̆ȟ ̎̏ ̉ ̃ ˍ̎̄̌̉̉ȟ ̃ ̠̑̅̆ ̖̅̑̔̄̉ ̖̆̃̑̏̐̆̊̒̋̉ 
̒̓̑́̎ ̉ȟ ̃̏̈̍̏̇̎̏ȟ ̃ ̆̃̑̏̐̆̊̒̋̏̊ ̘́̒̓̉ ˝̏̒̒̉̉Ȣ ˛̅̎́̋̏ 
̖̎̆̏̂̏̅̉̍̏ ̝̠̒̏̄̌́̒̉̓̒ ̒ ̠̍̎̆̎̉̍̉ ̖̒̏̃̆̓̒̋̉ȟ ̖̑̏̒̒̉̊̒̋̉ 
̋̏̑̉̆̆̃̕ ̏̑̓̏̅̏̎̓̉̉ȟ ̜̜̃̒̋́̈́̎̎̍̉ ̃̏ ̃̓̏̑̏̊ ̐̏̌̏̃̉̎̆ 
XX ̃̆̋́ ̉ ̐̆̑̃̏̍ ̠̅̆̒̓̉̌̆̓̉̉ XXI ̃̆̋́ȟ ̐̏ ̐̏̃̏̅̔ 
̗̏̑̉̆̎̓́̉̉ ̎́ ̗̟̋̌́̒̒̉̉̋́̉̕ ̉ ̟̏̒̎̏̃̏̐̏̌́̄́̉̊̚ 
̐̑̉̈̎́̋ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊ȻȢ ˟́̋ȟ ̒ ̘̓̏̋̉ ̠̈̑̆̎̉ ˑȢˍȢ 

͔͙ͣ͊͘͡Έ͔ͤͦ ό͙͔͋͗͡ ͟ ͔͔͚ͫͪ͒ͤ ͙͙͙ͤ͡ύ 
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˗́̌̃̆̌̉̒́ ɉρωφτɊȟ ̗̠̋̌́̒̒̉̉̋́̉̕ Ⱥ̘̠̏̓̌̉́̆̓̒ ̐̑̏̒̓̏̓̏̊ ̉ 
̠̝̟̒̎̏̒̓ȻȠ ˘ȢˏȢ ˕̝̌̉̎̏̊-˙̠́̑̋̏̒̎ ɉρωχτɊ - Ⱥ̅̏ ̖̒̉ ̐̏̑ 
̠̠̠̃̌̆̓̒ ̆̅̉̎̒̓̃̆̎̎̏̊ ̠̏̂̆̐̑̉̎̓̏̊̚ ̍̆̇̅̔̎́̑̏̅̎̏̊ 
̗̋̌́̒̒̉̉̋́̉̆̊̕ȻȠ ˘Ȣ˞Ȣ ˜̆̑̒̉̎́ ɉςππφɊ - Ⱥ̗̟̋̌́̒̒̉̉̋́̉̕ ˪Ȣ 
˪̠̎̄̌ ȣ̍̏̇̎̏ ̝̝̉̒̐̏̌̈̏̃́̓ ̝̓̏̌̋̏ ̠̅̌ ̗̏̑̉̆̎̓́̉̉ ̎́ 
̜̖̐̆̑̃ ̞̖̓́̐́ ̅̉́̄̎̏̒̓̉̋̉ȟ ̘̓̏ ̠̒̃̈́̎̏ ̒ ̎̆̅̏̒̓́̓̋́̍̉ȟ 
̌̆̇́̉̍̉̚ ̃ ̆̆ ̏̒̎̏̃̆Ȼ ɍχ-ωɎȟ ̘̓̏ ̟̅̆̌́̓ ̧̆ ̂̏̌̆̆ ̠̐̏̎̓̎̏̊Ȣ 
˜̑̉̈̎́̋ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼ ̧̙̎́̌ ̒̃̏̆ ̘̎́̔̎̏̆ȟ ̘̌̏̄̉̆̒̋̏̆ 
̏̐̑́̃̅́̎̉̆ ̉ ̍̆̒̓̏ ̃ ̐̑́̋̓̉̋̆ ̅̉́̄̎̏̒̓̉̋̉Ȣ  ˟́̋ȟ ˘ȢˏȢ 
˕̝̌̉̎́-˙̠́̑̋̏̒̎ȟ ̘̒̉̓́̌́ȟ ̘̓̏ Ⱥ̏̐̑̆̅̆̌̆̎̉̆ 
̙̠̃̈́̉̍̏̏̓̎̏̆̎̉ ̜̖̐̆̑̃ ̠̍̏̌̑̏̃ ̠̠̠̃̌̆̓̒ 
̗̜̆̌̆̒̏̏̂̑́̈̎̍Ȼ ɍψɎ. ˜̏ ̟̍̎̆̎̉ ˢȢˍȢ ˗́̌́̍̋́̑̏̃́ ɉρωχςɊȟ 
Ⱥ̐̑̉ ̅̉́̄̎̏̒̓̉̋̆ ̙̎́̑̔̆̎̉̊ ̙̠̒̏̏̓̎̏̆̎̉ ̜̖̈̔̂̎ ̠̑̅̏̃ ̃ 
̐̆̑̆̅̎̆̈́̅̎̆̍ ̎́̐̑́̃̌̆̎̉̉ ̗̆̌̆̒̏̏̂̑́̈̎̏ ̝̒̔̅̉̓ ̏̂ ̞̓̏̍ 
̐̏ ̜̟̒̍̋́̎̉ ̜̖̐̆̑̃ ̠̜̖̐̏̒̓̏̎̎ ̠̍̏̌̑̏̃ ɉ̋́̋ ̞̓̏ ̅̆̌́̆̓ ˪Ȣ 
˪̝̎̄̌ɊȻ ɍρπɎȢ ˏ̍̆̒̓̆ ̒ ̓̆̍ȟ ̒̌̆̅̔̆̓ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ Ⱥ̟̘̋̌ 
̟̏̋̋̌̈̉̉Ȼ ̍̏̇̆̓ ̜̝̂̓ ̘̅̉́̄̎̏̒̓̉̆̒̋̉̍ ̋̑̉̓̆̑̉̆̍ 

̈̅̏̑̏̃̏̄̏ ̠̑́̈̃̉̓̉ ̞̌̆̍̆̎̓̏̃ ̐̑̉̋̔̒́ ̒ ̐̆̑̉̏̅́ 
̙̜̖̒̍̆̆̎̎ ̈̔̂̏̃ȟ ́ ̓́̋̇̆ ̐̏̋́̈́̓̆̌̆̍ ̠̋̑̉̓̆̑̉ ̘̋́̆̒̓̃́ 
̘̔̒̓̏̊̉̃̏̄̏ ̝̑̆̈̔̌̓́̓́ ̘̠̌̆̆̎̉ ́̎̏̍́̌̉̊ ̐̑̉̋̔̒́ ̒̏ 
̒̍̆̆̎̉̆̍̚ ̎̉̇̎̆̊ ̘̟̆̌̒̓̉ ̃ ̘̜̖̑́̈̌̉̎ ̠̖̎́̐̑́̃̌̆̎̉ ̐̑̉ 
̜̒̍̋́̎̉̉ ̈̔̂̏̃ ̃ ̝̎̆̐̑́̃̉̌̎̏̊ ̜̘̐̑̉̃̎̏̊ ̟̏̋̋̌̈̉̉Ȣ 
˞̙̠̝̏̄̌́́̒ ̒ ̍̎̆̎̉̆̍ ˘Ȣ˞Ȣ ˜̆̑̒̉̎́ ɍωɎȟ ̐̏̅̓̃̆̑̅̉̍ȟ ̘̓̏ 
̗̠̋̌́̒̒̉̉̋́̉̕ ˪Ȣ˪̠̎̄̌ ̖̠̒̏̑́̎̆̓ ̘̝̏̆̎ ̟̍́̌̔ 
̘̟̅̉́̄̎̏̒̓̉̆̒̋̔ ̝̉̎̏̑̍́̓̉̃̎̏̒̓̕ ɍρρɎȢ  
˚́ ̙̎́ ̠̃̈̄̌̅ȟ ˪Ȣ˪̝̎̄̌ ̃ ̘̏̓̌̉̉̆ ̏̓ ̙̟̖̐̑̆̅̆̒̓̃̔̉̚ 
̉̒̒̌̆̅̏̃́̓̆̌̆̊ ̏̑̓̏̅̏̎̓̏̃ ̃̆̑̎̏ ̠̏̐̑̆̅̆̌̉̌̒ ̒̓̑̔̋̓̔̑̏̊ 
̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̊ ̒ ̠̘̔̐̏̑̅̏̆̃́̎̉̆̍ ̃ 
̒̏̅̆̑̇́̎̉̉ ̜̖̒̏̒̓́̃̎ ̋̏̍̐̏̎̆̎̓̏̃ ̃ ̈́̋̏̎̏̍̆̑̎̏̊ ̠̒̃̈̉ 
̐̏ ̘̒̏̐̏̅̉̎̆̎̎̏̒̓̉ȡ ̏̓ ́̎̏̍́̌̉̊ ̋̌́̒̒̏̃  )) ̉ ))) ̋ 
̟̔̓̃̆̑̇̅̆̎̉ ̐̑̉̈̎́̋́ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼȟ ̄̅̆ ̏̎̉ 
̘̒̆̍̉̏̓̉̆̒̋̉̍ ́̎́̌̉̈̏̍ ̜̠̠̍̒̌̓̒ ̂̏̌̆̆ ̝̐̏̌̏̇̉̓̆̌̎̏  ɉϹɊ 
̋́̋ ̃ ̘̋̌̉̎̉̆̒̋̏̊ ̗̍̆̅̉̉̎̆ȟ ́ ̒̆̍́̎̓̉̋́ ̅̉́̄̎̏̈́ 
̗̝̏̓̑̉́̓̆̌̎́ ɉɀɊ ɉ˝̉̒̔̎̏̋ σɊȢ   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

˝̉̒̔̎̏̋ σ - ˞ ̓̑̔̋̓̔̑́ ̗̋̌́̒̒̉̉̋́̉̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̊ ̋̌́̒̒̏̃ II ̉  III  
 
˞̓̑̔̋̓̔̑́ ̒ ̒̏̅̆̑̇́̎̉̆̍ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ˪Ȣ˪̠̎̄̌ 
̠̎̆̒̍̏̓̑ ̎́ ̘̜̏̆̃̉̅̎̊ ̎̆̅̏̒̓́̓̏̋ ̃ ̒̆̍́̎̓̉̋̆ ̅̉́̄̎̏̈́ ɀ 
̞̓̏ ̎̏̃̏̆ ̈̎́̎̉̆ ̘̎́̔̎̏-̘̍̆̓̏̅̏̌̏̄̉̆̒̋̏̄̏ ̖̐̏̅̏̅́ ̃ 
̗̐̑̉̎̉̐̆ ̘̋̌̉̎̉̆̒̋̏̊ ̅̉́̄̎̏̒̓̉̋̆ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉Ȣ ˏ 
̞̓̏̍ ̙̑̆̆̎̉̉  ̝̆̒̓ ̝̒̔̓ ̉ ̠̍́̄̉ ̗̋̌́̒̒̉̉̋́̉̉̕ȟ ̘̓̏ ̏̎́ 
̐̑̏̒̓́ȟ ̠̐̏̎̓̎́ ̒ ̅̉́̄̎̏̒̓̉̋̏̊ ̐̑̉̈̎́̋́ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊ȻȢ 
ˎ̆̈̔̒̌̏̃̎̏ȟ ̜̒̌́̂̍ ̈̃̆̎̏̍ ̝̏̒̓́̃́̌́̒ ̒̆̍́̎̓̉̋́ ̅̉́̄̎̏̈́ȟ 
̎̆ ̟̠̉̍̆́̚ ̘̆̓̋̏̄̏ ̘̎́̔̎̏̄̏ ̛̠̠̏̂̒̎̆̎̉Ȣ ˑ̉́̄̎̏̈ 
́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̊ ̜̂̌ ̘̏̄̑́̎̉̆̎ ̘̠̏̂̏̈̎́̆̎̉̍̉ ̋̌́̒̒̏̃ 
)) ̉ )))ȟ ́ ̎̆ ̘̎̏̈̏̌̏̄̉̆̒̋̉̍̉ ̈̎́̋́̍̉ ́̎̏̍́̌̉̊ ̐̏ 
̗̐̑̉̎̉̐̔ ̎̏̈̏̌̏̄̉̉ ̗̜̍̆̅̉̉̎ȟ ̠̐̑̉̎̓̏̊ ̒ ̗̋̏̎́ 86))) -70-
̖ ̄̏̅̏̃ 8)8 ̃̆̋́ȟ ̘̓̏ ̒̏ ̃̑̆̍̆̎̉ ́̃̓̏̑́ ̉ ̐̏ ̠̙̒̆̄̏̅̎̎̉̊ 
̝̅̆̎ ̎̆ ̘̏̓̃̆́̆̓ ̠̓̑̆̂̏̃́̎̉̍ ̘̋̌̉̎̉̆̒̋̏̄̏ 
̘̏̑̓̏̅̏̎̓̉̆̒̋̏̄̏ ̅̉́̄̎̏̈́Ȣ ˕̍̆̎̎̏ ̞̓̏ ̒̌́̂̏̆ ̈̃̆̎̏ 
̗̋̌́̒̒̉̉̋́̉̉̕ ̘̐̏̆̍̔-̓̏ ̝̔̒̋̏̌̈́̌̏ ̉̈ ̠̃̎̉̍́̎̉ 
̘̖̋̌̉̎̉̆̒̋̉ ̉̒̒̌̆̅̏̃́̓̆̌̆̊ ̏̑̓̏̅̏̎̓̏̃ȟ ́ ̐̑̉̈̎́̎̉̆ 
̅̉́̄̎̏̈́ ̐̏ ˪Ȣ ˪̟̎̄̌ ̘̏̑̓̏̅̏̎̓̉̆̒̋̉̍ ̒̏̏̂̆̒̓̃̏̍̚ ̠̃̎̏ 
̎̆ ̜̒̄̑́̌̏ ̝̐̏̌̏̇̉̓̆̌̎̏̊ ̑̏̌̉  ̠̅̌ ̠̑̅́ ̟̖̐̏̒̌̆̅̔̉̚ 
̗̋̌́̒̒̉̉̋́̉̊̕ ̃ ̘̏̂̏̈̎́̆̎̉̉ ̅̉́̄̎̏̈́ ̘̜̖̑́̈̌̉̎ 

́̎̏̍́̌̉̊ ̐̑̉̋̔̒́Ȣ ˞̟̔̆̒̓̃̔̉̆̚̚ ̘̏̑̓̏̅̏̎̓̉̆̒̋̉̆ ̈̎́̋̉ 
̅̉́̄̎̏̈̏̃ ̜̍̎̏̄̏̏̂̑́̈̎ȟ ̒ ̘̑́̈̌̉̎̏̊ ̓̆̑̍̉̎̏̌̏̄̉̆̊ȟ ̎̆ 
̟̘̟̉̒̋̌́̉̆̚ ̓́̋̇̆ ̝̐̑̏̉̈̃̏̌̎̏̆ ̘̏̂̏̈̎́̆̎̉̆ȟ ̒ ̍́̌̏̊ 
̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̝̟̉̎̏̑̍́̓̉̃̎̏̒̓̕ ̖̉ ̐̑̉̈̎́̋̏̃Ȣ 
˔̟̘́̋̌̆̎̉̆Ȣ ˛̠̂̏̂́̚ ̝̜̑̆̈̔̌̓́̓ ̒̏̃̑̆̍̆̎̎̏̄̏ 
̠̉̒̒̌̆̅̏̃́̓̆̌ȟ ̍̏̇̎̏ ̜̝̃̑́̈̉̓ ̘̓̏̋̔ ̠̈̑̆̎̉ ̟̒̌̆̅̔̉̍̚ 
̏̂̑́̈̏̍ȡ  
- ̠̉̌̏̒̏̉̕̕ ̗̐̑̉̎̉̐́ ̘̏̑̓̏̅̏̎̓̉̆̒̋̏̊ ̘̋̌̉̎̉̆̒̋̏̊ 
̅̉́̄̎̏̒̓̉̋̉ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̍̆̓̏̅̏̍ ̋̌̉̎̉̋̏-
̘́̎̏̓̏̍̉̆̒̋̏̄̏ ̠̒̏̐̏̒̓́̃̌̆̎̉ ̘̍̏̑̏̌̏̄̉̆̒̋̏̄̏̕ ̐̑̉̈̎́̋́ 
̒ ̠̜̐̏̎̓̉̊̎̍ ̓̆̑̍̉̎̏̍ Ⱥ̟̘̋̌ ̟̏̋̋̌̈̉̊Ȼȟ ̜̟̠̑́̒̋̑̃́́̚ 
̒̃̏̊̒̓̃́ ́̎̏̍́̌̉̊ ̋̌́̒̒̏̃ II ̉ III  ̉ ̠̟̠̏̐̑̆̅̆̌́̚ ̅̉́̄̎̏̈ 
̐̏ ˪Ȣ ˪̟̎̄̌ ̝̔̓̃̆̑̅̉̌́̒ ̃ ̏̑̓̏̅̏̎̓̉̉ ̃ ̐̏̒̌̆̅̎̆̆ 
̠̅̆̒̓̉̌̆̓̉̆ XIX ̃ ̆̋́Ƞ 
- ̗̠̋̌́̒̒̉̉̋́̉̕ ́̎̏̍́̌̉̊ ̟̏̋̋̌̈̉̉ ̘̠̎́̔̎́ȟ 
̘̝̠̑̏̅̏̎́́̌̎́ ̃ ̏̑̓̏̅̏̎̓̉̉ȟ ̐̏ ̒̓̑̔̋̓̔̑̆ ̉ ̟̒̏̅̆̑̇́̎̉ 
̠̍́̌́ȟ ̠̐̑̏̒̓́ȟ ̐̑̉̆̍̌̆̍́ ̎́ ̐̑́̋̓̉̋̆ ̙̝̌̉ ̠̅̌ ̝̜̖̏̓̅̆̌̎ 
̃̉̅̏̃ ̉̌̉ ̏̑̍̕ ́̎̏̍́̌̉̊ ̒ ̘̜́̒̓̎̍ ̝̜̅̏̋́̈́̓̆̌̎̍ 
̐̑̉̈̎́̋̏̍Ȣ   

 
  

ˢͤ ͙ͦͣ͊͡Ύ 
͍͊ͫͫͦ͟͡ II ͙  III 

  

ζ˴͡Ό; ͦ͟͟͡Ό͙͚͘η  
ͣͦͪͺ͎͙ͦͦ͡;͔͙͚ͫ͟Σ ͍ 
͙ͪ͊͘͡;ͤͦͣ 

ͫͣ·͙͙͊ͤ͟ ͍ͯ͋ͦ͘ 

˽ͦ ̏Φ͎̏ͤ͡Ό 
͎͙ͦͪ͊ͤ;͔ͤ 

ͦ͋ͦͤ͊͘;͔͙ͤΎ͙ͣ 
͍͊ͫͫͦ͟͡ II, III 

ˣ͔ͦͤ͘͡Έ 

+ 

˽͙ͪͤ͊͘͟ ˨͙͎͊ͤͦ͘ 

+ - 
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˞̘̓̏̉̋ ˍȢ˙Ȣȟ ˔́̓̑́̃̋̉̎ ˞Ȣ˚Ȣ ˡ̏̑̍̉̑̏̃́̎̉̆ ̘̜̖̆̒̓̆̒̓̃̆̎̎̏̎́̔̎ ̏̒̎̏̃ ̗̜̍̆̅̉̉̎ ̃ ̗̐̑̏̆̒̒̆ ̘̜̖̎́̔̎ ̟̗̑̆̃̏̌̉̊ ρχ - ρω ̃̆̋̏̃Ȣ 
ɀ ̇ Ȣȡ ςπρρȢ ɀ ˞ Ȣ ρφ-29 

2 ˞̘̓̏̉̋ ˍȢ˙Ȣȟ ˔́̓̑́̃̋̉̎ ˞Ȣ˚Ȣ ˛̓ ̗̋̌́̒̒̉̉̋́̉̏̎̎̏̊̕ ̗̜̍̆̅̉̉̎ ̋ ̗̍̆̅̉̉̎̆ ̘̋̌̉̎̉̆̒̋̏̊ ɉ̗̋̏̎̆ ρψ ̃Ȣ ɀ 70-̆ ̄̄Ȣ ρω ̃ȢɊȢ ˞̏̏̂̆̎̉̆̚ 
ρȢ ˚̘́́̌̏ ̠̏̑̍̉̑̏̃́̎̉̕ ̎̏̃̏̄̏ ̠̒̓̉̌ ̜̙̠̍̌̆̎̉ ̘̃̑́́ ɉ̘̋̌̉̎̉̆̒̋̏̄̏ ̜̙̠̍̌̆̎̉ɊȾȾ˟̘̆̑́̐̆̃̓̉̆̒̋̉̊ ̖́̑̉̃Ȣɀ 2011.ɀ ΟωȢɀ 
˞Ȣχυɀ79. 

3 ˞̘̓̏̉̋ ˍȢ˙Ȣȟ ˔́̓̑́̃̋̉̎ ˞Ȣ˚Ȣ ˛̓ ̗̋̌́̒̒̉̉̋́̉̏̎̎̏̊̕ ̗̜̍̆̅̉̉̎ ̋ ̗̍̆̅̉̉̎̆ ̘̋̌̉̎̉̆̒̋̏̊ ɉ̗̋̏̎̆ ρψ ̃Ȣ ɀ 70-̆ ̄̄Ȣ ρω ̃ȢɊȢ ˞̏̏̂̆̎̉̆̚ 
ςȢ ˜̜̆̑̃̊ ̞̓́̐ ̠̒̓́̎̏̃̌̆̎̉ ̘̋̌̉̎̉̆̒̋̏̊ ̗̜̍̆̅̉̉̎ȡ ̃̎̆̅̑̆̎̉̆ ̍̆̓̏̅́ ̋̌̉̎̉̋̏-̘̖́̎̏̓̏̍̉̆̒̋̉ ̒̏̐̏̒̓́̃̌̆̎̉̊ȾȾ 
˟̘̆̑́̐̆̃̓̉̆̒̋̉̊ ̖́̑̉̃Ȣɀ 2011.ɀ ΟρπȢɀ ˞ Ȣχφɀ79. 

4 ˞̖́́̑̏̃ ːȢ ˚̠̏̈̏̌̏̄̉ȾȾˎ˙˪Ȣɀ 1987 - 1-̆ ̉̈̅Ȣɀ ˟ ȢςρȢɀ ˞ Ȣ υςχɀ535. 
5 Angle E.//Dental Cosmos. - 1889.-V.41.- P.248. 
6 ˜̑̏̉̓̕̕ ˠȢ ˞̠̏̃̑̆̍̆̎̎́ ̠̏̑̓̏̅̏̎̓̉ȡ ̐̆̑Ȣ ̒ ́̎̄̌ȢȾ ̐̏̅ ̑̆̅Ȣ ̘̌Ȣ-̋̏̑̑Ȣ ˝ˍ˙˚ȟ ̐̑̏̕Ȣ ˘Ȣ˞Ȣ ˜̆̑̒̉̎́Ȣ - ˙Ȣȡ ˙̆̅̐̑̆̒̒-̉̎̏̑̍̕ȟ ςππφȢ - 
υυω ̒Ȣ 

7 ˗́̌̃̆̌̉̒ ˑȢˍȢ ˛̠̑̓̏̅̏̎̓̉Ȣ - ̇ Ȣȡ ˙̗̆̅̉̉̎́ȟ 1964. ɀ ςςψ ̒Ȣ 
8 ˕̝̌̉̎́-˙̠́̑̋̏̒̎ ˘ȢˏȢ ˙̜̆̓̏̅ ̅̉́̄̎̏̒̓̉̋̉ ̃ ̏̑̓̏̅̏̎̓̉̉Ȣ ˗̗̌́̒̒̉̉̋́̉̉̕ ̘̟̜̖̈̔̂̏̆̌̒̓̎ ́̎̏̍́̌̉̊ȾȾ˝̔̋̏̃̏̅̒̓̃̏ ̐̏ 
̘̏̑̓̏̐̆̅̉̆̒̋̏̊ ̒̓̏̍́̓̏̌̏̄̉̉Ȣ ɀ ̇ Ȣȡ ˙̗̆̅̉̉̎́ȟ ρωχτȢ ɀ ˞ Ȣ σστɀ350. 

9 ˜̆̑̒̉̎ ˘Ȣ˞Ȣ ˏ̜̉̅ ̘̟̜̖̈̔̂̏̆̌̒̓̎ ́̎̏̍́̌̉̊ ̉ ̖̉ ̗̋̌́̒̒̉̉̉̑̏̃́̎̉̆̕Ȣ - ̇ Ȣȡ 2006. ɀ σς ̒Ȣ 
10 ˗́̌́̍̋́̑̏̃ ˢȢˍȢ ˗̌̉̎̉̋̏-̘̠̍̏̑̏̌̏̄̉̆̒̋́̕ ̗̠̋̌́̒̒̉̉̋́̉̕ ̃ ̅̉́̄̎̏̒̓̉̋̆ ̘̟̜̖̈̔̂̏̆̌̒̎ ̗̅̆̏̑̍́̉̊̕ȾȾ˞̠̓̏̍́̓̏̌̏̄̉ ɀ 1972. - 
ΟςȢ ɀ  ˞ Ȣψρ-84 

11 ˟̆̌̆̂́̆̃́ ːȢ˟Ȣ ˛̠̑̓̏̅̏̎̓̉ ̍ ̨̒̆̌̆̌̆̑Ȣ ˏ̜̏̐̑̏̒ ̏̑̓̏̅̏̎̓̉̉ȡ ̠̜̘̅̃̔̈̉̆ ɉ̋́̈Ȣȟ ̑̔̒Ȣ ̠̈ȢɊ ˍ̜̌̍́̓ȡ ςπρπȢ - ρρτ ̒Ȣ  
 
 

 
 

ːȢ˟Ȣ ˟˒˘˒ˎˍ˒ˏˍ 
́̈ ˙ˠ ˞̠̓̏̍́̓̏̌̏̄̉ ̜̉̎̒̓̉̓̔̓ 

 
˪Ȣ˪˚ː˘˩ˑ˴  ˍ˚˛˙ˍ˘˩ˑ˴ ˛˗˗˘˫˔˕ˬ ˗˘ˍ˞˞˕ˡ˕˗ˍˣ˕ˬ˞˨ ˓ ˚˴˚ˑ˒ 

 
˟ ̨̊̎ȡ ˛̠̑̓̏̅̏̎̓̉̅́ ςπρτ ̜̜̇̌ ˪Ȣ˪̨̝̎̄̌̅  ́̌ ̙́ ̜ ̨̝́̎̏̍́̌̅ ̟̠̏̋̋̌̈̉ ̗̠̜̋̌́̒̒̉̉̋́̉̒̎́̕ ρςυ ̜̇̌ ̜̓̏̌̅Ȣ ˗̨̨̨̙̆̍̌̋̓̆̑ 
̜́̊̓́̑̌ ̓́̊  ̙̜́  ̜̒̎ ́ ̜́̌̎ ̜́̎̎́ ́̑́̍́̒̓́̎ȟ ̏̌ 8)8 ̜́̒̑̅́ ̜̍̏̊̎̅́̌ ́̎ȟ 88 ̜́̒̑̅́ ̨̂̆̋̄̆̎ ̇ ̎̆ 88) ̜́̒̑̅́ ̨̌̅̆ 
̍́ ̌̅́̎̔̅́Ȣ ˎ ̌ ̗̠̜̋̌́̒̒̉̉̋́̉̎̕  ̒̉ ̜̜̑ ̎̆̅̆ȩ ˛̜̎  ̜̅́̔̒̈ ̜̜̎̅̌ ̜̓́̑ ̍̆̎ ̨̨̨̙̋̆̍̌̋̓̆̑ ́̎̅́̊ȩ ̈ ̨̨̨̂̌̍̍̍̆̎ ̇ ̎̆ 
̓ ̨̇̑̉̂̆̍̍̆̎ ̂ ̨̨̌̒̆̍̎Ȣ   
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ˪ ̝̎̄̌ȟ ̨̝́̎̏̍́̌̅ ̟̠̏̋̋̌̈̉ȟ ̗̠̋̌́̒̒̉̉̋́̉̕ȟ ̜̜̎̅̌ ̓́̑ȟ   ̨̨̙̋̆̍̌̋̓̆̑ȟ ̗̠̜̉̎̎̏̃́̉̌  ̨̨̂̌̍Ȣ 
 
 

G.T. TULEBAYEVA 
Dentistry institute of KazNMU  
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Resume: )Î ςπρτ ÏÒÔÈÏÄÏÎÔÉÃÓ ÃÅÌÅÂÒÁÔÅÄ ρςυ ÁÎÎÉÖÅÒÓÁÒÙ ÏÆ ÔÈÅ ÃÌÁÓÓÉÆÉÃÁÔÉÏÎ ÏÆ %Ȣ%ÎÇÌȭÓ ÏÃÃÌÕÓÉÏÎ ÁÎÏÍÁÌÙȢ $ÅÓÐÉÔÅ ÉÎÃÒÅÄÉÂÌÅ ÐÕÂÌÉc 
criticism of disadvantages, it was recognized at the end XIXth century, came to stay at XXth century and presents in XXIst century. What is the 
magic in such classification?  What are its doubtless advantages and disadvantages? I can share my knowledge and experience.   
Keywords : Engle, occlusion anomaly, classification, advantages, disadvantages, innovative knowledge.  
 
 
 
 
 
 
ˠˑ ̠616.314.17 -008.1-036.12 -08 

 
.̨ .˪ ˟ ˠ˝˞ˠ˚ˍ˘˕˒ˏ, ̠ .ˎ . ̠ ˠ˟˟ˠˎˍ˒ˏˍ, ̊ .˫ . ˞ ˠ˥˗˛  

˗̜̜̠̑̄̈̒̋́ ̠̄̏̒̔̅́̑̒̓̃̆̎̎́ ̗̠̍̆̅̉̉̎̒̋́ ̠́̋́̅̆̍̉ ̉̍Ȣ ˕Ȣ˗Ȣˍ̖̔̎̂́̆̃́ 
˗́̆̅̑́̕ ̘̓̆̑́̐̆̃̓̉̆̒̋̏̊ ̒̓̏̍́̓̏̌̏̄̉̉ 

 
˪ˡˡ˒˗˟˕ˏ˚˛˞˟˩ ˗˛˙˜˘˒˗˞˚˛ː˛ ˘˒ˤ˒˚˕ˬ ˢ˝˛˚˕ˤ˒˞˗˕ˢ ˍ˜˕˗ˍ˘˩˚˨ˢ ˜˒˝˕˛ˑ˛˚˟˕˟˛ˏ 

 
˜̏̉̒̋  ̍̆̓̏̅̉̋̉ȟ ̜̙̟̐̏̃́̆̊̚ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̉̍ ̝̜́̐̉̋́̌̎̍ ̐̆̑̉̏̅̏̎̓̉̓̏̍ ̠̠̠̃̌̆̓̒ 
̝̜́̋̓̔́̌̎̍Ȣ ˏ ̝̒̓́̓̆ ̠̐̑̉̃̏̅̉̓̒ ̋̌̉̎̉̋̏-̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̆ ̏̂̏̒̎̏̃́̎̉̆ ̠̐̑̉̍̆̎̆̎̉ ̠̅̌ ̃̑̆̍̆̎̎̏̄̏ ̠̐̌̏̍̂̉̑̏̃́̎̉ 
̗̋̏̍̂̉̎́̉̉ ̐̑̆̐́̑́̓́ Ⱥˍ̐̆̋̒̅̆̎̓Ȼ ̉ ́̎̓̉̂̉̏̓̉̋́ ̗̏̌̏̋̒́̉̎́̕Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̋̌̉̎̉̋̏-̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ȟ ́̎̓̉̂̉̏̓̉̋ Ⱥ˛̗̌̏̋̒́̉̎̕Ȼȟ ̞̆̋̓̉̃̎̏̆̕̕ ̘̌̆̆̎̉̆Ȣ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓ ̜̐̑̏̂̌̆̍ȡ ˢ̘̑̏̎̉̆̒̋̉̆ ̝̜̐̆̑̉́̐̉̋́̌̎̆ 
̝̜̃̏̒̐́̌̉̓̆̌̎̆ ̗̜̐̑̏̆̒̒ ̜̟̃̒̓̔̐́̓ ̃ ̑̏̌̉ ̜̖́̋̓̉̃̎ 
̘̏́̄̏̃ ̏̅̏̎̓̏̄̆̎̎̏̊ ̗̉̎̆̋̉̉̕ ̉ ̠̐̑̉̃̏̅̓ ̋ 
̗̒̆̎̒̉̂̉̌̉̈́̉̉ȟ ̟̒̎̉̇̆̎̉ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̏̊ 
̑̆́̋̓̉̃̎̏̒̓̉ ̉ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̏̑̄́̎̉̈̍́ ɍςȟτȟχɎȢ 
ˏ̏̈̅̆̊̒̓̃̉̆ ̍̉̋̑̏̏̑̄́̎̉̈̍̏̃ ̉ ̖̉ ̓̏̋̒̉̎̏̃ ̎́ 
̝̜̐̆̑̉́̐̉̋́̌̎̆ ̓̋́̎̉ ̜̜̃̈̃́̆̓ ̐̑̏̄̑̆̒̒̉̑̏̃́̎̉̆ 
̝̃̏̒̐́̌̉̓̆̌̎̏-̜̖̅̆̒̓̑̔̋̓̉̃̎ ̗̐̑̏̆̒̒̏̃ ɍσȟφɎȢ 
˚̘̠̆̅̏̒̓́̓̏̎́ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̃ ̘̌̆̆̎̉̉ ̖̘̖̑̏̎̉̆̒̋̉ 
̘̏́̄̏̃ ̏̅̏̎̓̏̄̆̎̎̏̊ ̗̉̎̆̋̉̉̕ ̠̝̃̉̌́̒ ̜̐̑̆̅̐̏̒̌̋̏̊ ̠̅̌ 
̝̙̅́̌̎̆̊̆̄̏ ̐̏̉̒̋́ ̘̉̍̍̔̎̏̌̏̄̉̆̒̋̏̊ȟ 

̗̅̆̈̉̎̓̏̋̒̉̋́̉̏̎̎̏̊ ̓̆̑́̐̉̉Ȣ ˏ ̖̏̅̆ ̘̜̖̍̎̏̄̏̉̒̌̆̎̎ 
̉̒̒̌̆̅̏̃́̎̉̊ ̃ ̝̐̔̌̐̆ ̎́ ̘̝̜̖̎́́̌̎ ̠̖̒̓́̅̉ ̠̑́̈̃̉̓̉ 
̝̃̏̒̐́̌̉̓̆̌̎̏̄̏ ̗̐̑̏̆̒̒́ ̜̠̠̝̃̃̌̌̉̒ ̍̎̏̄̉̆ ̙̜̓́̍̍ 
̝́̋̔̌̓́̓̉̃̎̏̕-̞̜̖́̎́̑̏̂̎ ̒̓̑̆̐̓̏̋̏̋̋̏̃ ̉ 
̒̓́̉̌̏̋̏̋̋̏̃̕Ȣ ˎ̜̌̏ ̔̒̓́̎̏̃̌̆̎̏ȟ ̘̓̏ ̒̑̆̅̉ ̘̐̑̉̉̎ȟ 
̜̜̟̖̃̈̃́̉̚ ̃̏̒̐́̌̆̎̉̆ ̝̜̖̐̆̑̉́̐̉̋́̌̎ ̓̋́̎̆̊ȟ ̠̏̒̎̏̃̎́ 
̝̑̏̌ ̠̏̓̃̏̅̉̓̒ ̍̉̋̑̏̏̑̄́̎̉̈̍́̍ ̉ ̖̉ ̓̏̋̒̉̎́̍ȟ 
̟̐̏̒̓̔̐́̉̍̚ ̉̈ ̜̖̋̏̑̎̆̃ ̋́̎́̌̏̃ ̃ ̐̆̑̉̏̅̏̎̓Ȣ ˜̑̉ ̞̓̏̍ 
̞̠́̎́̑̏̂̎́ ̌̏̑́̕ ̜̃̒̓̔̐́̆̓ ̋́̋ ̜̃́̇̎̊ ̜̐́̓̏̄̆̎̎̊ 
́̋̓̏̑̕ ̐̑̉ ̖̙̘̃̆̑̔̆̎̏̍ ̐̆̑̉̏̅̏̎̓̉̓̆        ɍτȟυɎȢ 
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ˏ̃̆̅̆̎̉̆ȡ ˜̑̉̍̆̎̆̎̉̆ ̜̖̌̆̋́̑̒̓̃̆̎̎ ̐̑̆̐́̑́̓̏̃ ̠̅̌ 
̝̃̎̔̓̑̉̋́̎́̌̎̏̊ ̓̆̑́̐̉̉ ̗̆̌̆̒̏̏̂̑́̈̎̏ ̠̝̏̒̔̆̒̓̃̌̓̚ ̐̏̅ 
̋̏̎̓̑̏̌̆̍ ̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̄̏ ̠̏̂̒̌̆̅̏̃́̎̉ ̒ ̘̔̆̓̏̍ 
̐̑̉̏̂̑̆̓̆̎̎̏̊ ̘̔̒̓̏̊̉̃̏̒̓̉ ̋ ̎̉̍ ̜̜̖̃̅̆̌̆̎̎ 
̃̏̈̂̔̅̉̓̆̌̆̊ ɍψȟ ωɎȢ ˑ̠̌ ̗̒̓̆̑̉̌̉̈́̉̉ ̜̒̉̒̓̆̍ ̍́̋̑̏- ̉ 
̍̉̋̑̏̋́̎́̌̏̃ ̐̑̉ ̘̌̆̆̎̉̉ ̖̙̘̃̆̑̔̆̎̏̄̏ ̐̆̑̉̏̅̏̎̓̉̓́ 
̘́̆̚ ̃̒̆̄̏ ̠̟̐̑̉̍̆̎̓ ̘̜̑́̈̌̉̎̆ ́̎̓̉̒̆̐̓̉̋̉ ̉ 
̘̜̐̌̏̍̂̉̑̏̃̏̎̆ ̜̍́̓̆̑̉́̌ȟ ̒̏̅̆̑̇́̉̆̚ ̘́̎̓̉̒̆̐̓̉̆̒̋̉̆ 
̒̑̆̅̒̓̃́Ȣ 
ˏ ̠̒̃̈̉ ̒ ̞̓̉̍ ̗̝̟̆̌ ̠̎́̒̓̏̆̄̏̚ ̠̉̒̒̌̆̅̏̃́̎̉ ̠̠̃̉̌̒ 
̐̏̉̒̋ ̍̆̓̏̅̉̋̉ȟ ̜̙̟̐̏̃́̆̊̚ ̃̏̈̅̆̊̒̓̃̉̆ 

̘́̎̓̉̒̆̐̓̉̆̒̋̏̄̏ȟ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̄̏ ̠̅̆̊̒̓̃̉ 
̐̑̆̐́̑́̓̏̃ȟ ̘̟̖̏̂̆̒̐̆̉̃́̉̚ ̞̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ 
̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̉̍ ̝̜́̐̉̋́̌̎̍ ̐̆̑̉̏̅̏̎̓̉̓̏̍Ȣ  
˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̏̂̒̌̆̅̏̃́̎̉ȡ ˚́̍̉ ̜̂̌̏ 
̐̑̏̃̆̅̆̎̏ ̋̏̍̐̌̆̋̒̎̏̆ ̘̋̌̉̎̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ρυπ 
̝̜̖̂̏̌̎ ̒ ̅̉́̄̎̏̈̏̍ Ⱥ̖̘̑̏̎̉̆̒̋̉̊ ̝̜́̐̉̋́̌̎̊ 
̐̆̑̉̏̅̏̎̓̉̓Ȼ ̃ ̃̏̈̑́̒̓̆ ̏̓ ρψ ̅̏ υς ̌̆̓ ɉ̗̓́̂̌̉́ ρɊȢ ˞̑̆̅̉ 
̜̖̏̂̒̌̆̅̏̃́̎̎ ̗̐́̉̆̎̓̏̃ ως ̜̇̆̎̉̎̚ ɉφρȟσϷɊ ̉ υψ 
̘̍̔̇̉̎ ɉσψȟφϷɊȢ 

 
˟̗́̂̌̉́ ρ - ̋ ́̒̐̑̆̅̆̌̆̎̉̆ ̗̐́̉̆̎̓̏̃ ̐̏ ̜̃̏̈̑́̒̓̎̍ ̄̑̔̐̐́̍ 
ˏ̜̏̈̑́̒̓̎̆ 
̜̄̑̔̐̐ȟ ̌̆̓ 

˚̘̠̏̈̏̌̏̄̉̆̒̋́ ̏̑̍́̕ ̠̈́̂̏̌̆̃́̎̉ ˏ̒̆̄̏ 
ˢ̘̑̏̎̉̆̒̋̉̊ 
̟̄̑́̎̔̌̉̑̔̉̊̚ 
̐̆̑̉̏̅̏̎̓̉̓ 

ˢ̘̑̏̎̉̆̒̋̉̊ 
̜̄̑́̎̔̌̆̍́̓̏̈̎̊ 
̐̆̑̉̏̅̏̎̓̉̓ 

˛̂̏̒̓̑̆̎̉̆ 
̖̑̏̎̉ ̘̆̒̋̏-̄̏ 
̐̆̑̉̏̅̏̎̓̉̓́ 
ɉ̖̏̂̆̉ ̏̑̍̕Ɋ 

˗̘̏̌̉̆̒̓̃̏ 
̗̐́̉̆̎̓̏̃ 

% 

18-29 10 8 4 22 14,6 
30-39 29 27 8 64 42,7 
40-52 29 27 8 64 42,7 
ˏ̒̆̄̏ 68 62 20 150 100,0 

 
˞̑̆̅̉ ̙̖̠̏̂̑́̓̉̃̉̒ ̃ ̋̌̉̎̉̋̔ ̗̐́̉̆̎̓̏̃ ̒ ̖̘̑̏̎̉̆̒̋̉̍ 
̟̄̑́̎̔̌̉̑̔̉̍̚ ̐̆̑̉̏̅̏̎̓̉̓̏̍ ̜̂̌̏ φψ ̘̆̌̏̃̆̋ ɉτυȟσϷɊȢ 
ˢ̘̑̏̎̉̆̒̋̉̊ ̟̄̑́̎̔̌̉̑̔̉̊̚ ̐̆̑̉̏̅̏̎̓̉̓ 
̠̅̉́̄̎̏̒̓̉̑̏̃́̌̒ ̔ ρωȟσϷ ̗̌̉ ̃ ̃̏̈̑́̒̓̆ σπɀσω ̌̆̓ȟ ̔ ρωȟσϷ 
̃ ̄̑̔̐̐̆ τπɀυς ̌̆̓Ȣ ˑ̉́̄̎̏̈ ̖̘̑̏̎̉̆̒̋̏̄̏ ̄̑́̎̔̌̆̍́̓̏̈̎̏̄̏ 
̐̆̑̉̏̅̏̎̓̉̓́ ̜̂̌ ̐̏̒̓́̃̌̆̎ φς ̗̐́̉̆̎̓́̍ ɉτρȟσϷɊȢ 
˛̂̏̒̓̑̆̎̉̆ ̖̘̑̏̎̉̆̒̋̏̄̏ ̄̑́̎̔̌̆̍́̓̏̈̎̏̄̏ ̉ 
̟̄̑́̎̔̌̉̑̔̆̄̏̚ ̐̆̑̉̏̅̏̎̓̉̓́ ̜̂̌̏ ̔ ςπ ̗̐́̉̆̎̓̏̃ 
ɉρσȟσϷɊȢ ˏ̒̆ ̝̜̂̏̌̎̆ ̜̂̌̉ ̜̑́̈̅̆̌̆̎ ̎́ ̅̃̆ ̜̄̑̔̐̐ ̃ 
̈́̃̉̒̉̍̏̒̓̉ ̏̓ ̍̆̓̏̅́ ̘̠̌̆̆̎̉Ȣ ˛̟̒̎̏̃̎̔ ̄̑̔̐̐̔ ̒̏̒̓́̃̉̌̉ 
̗̜̐́̉̆̎̓ ɉψσ ̘̆̌̏̃̆̋́Ɋȟ ̜̋̏̓̏̑̍ ̃ ̐̆̑̃̏̆ ̐̏̒̆̆̎̉̆̚ ̃ 
̜̖̋̏̑̎̆̃ ̖̋́̎́̌́ ̠̏̒̓́̃̌̌̉ Ⱥˍ̐̆̋̒̅̆̎̓Ȼ ̃ ̗̋̏̍̂̉̎́̉̉ ̒ 
́̎̓̉̂̉̏̓̉̋̏̍ ̗̏̌̏̋̒́̉̎̏̍̕Ȣ ː̑̔̐̐̔ ̠̒̑́̃̎̆̎̉ ̒̏̒̓́̃̉̌̉ 
φχ ̗̐́̉̆̎̓̏̃ȟ ̜̋̏̓̏̑̍ ̃̑̆̍̆̎̎̏ ̐̌̏̍̂̉̑̏̃́̌̉ ̜̋̏̑̎̆̃̆ 
̜̋́̎́̌ ̐́̒̓̏̊ Ⱥˍ̐̆̋̒̅̆̎̓ȻȢ ˪̝̆̋̓̉̃̎̏̒̓̕̕ ̘̠̌̆̆̎̉ ̉ 
̘̋̌̉̎̉̆̒̋̉̆ ̠̉̈̍̆̎̆̎̉ ̗̏̆̎̉̃́̌̉ ̎̆̐̏̒̑̆̅̒̓̃̆̎̎̏ ̐̑̉ 
̐̏̒̓̔̐̌̆̎̉̉ ̉ ̘̆̑̆̈ ̟̎̆̅̆̌ ̐̏̒̌̆ ̐̑̏̃̆̅̆̎̎̏̄̏ ̘̠̌̆̆̎̉Ȣ 
ˑ̠̌ ̞̓̏̄̏ ̝̉̒̐̏̌̈̏̃́̌̉ ̜̏̐̑̆̅̆̌̆̎̎̆ ̘̋̌̉̎̉̆̒̋̉̆ 
̗̘̜̏̆̎̏̎̆ ̋̑̉̓̆̑̉̉ȡ ̜̇́̌̏̂ ̗̐́̉̆̎̓́ȟ ̏̓̒̔̓̒̓̃̉̆ ̂̏̌̉ȟ 
̉̈̍̆̎̆̎̉̆ ̖́̑́̋̓̆̑́ ̂̏̌̉ ̐̑̉ ̐̆̑̋̔̒̒̉̉ȟ ́ ̓́̋̇̆ ́̎́̌̉̈ 
̜̖̅́̎̎ȟ ̘̜̖̐̏̌̔̆̎̎ ̃ ̝̑̆̈̔̌̓́̓̆ ̘̖̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̉ 
̉̒̒̌̆̅̏̃́̎̉̊Ȣ ˛̓̂̏̑ ̝̜̖̂̏̌̎ ̃ ̜̄̑̔̐̐ ̖̐̑̏̉̒̏̅̉̌ 
̍̆̓̏̅̏̍ ̖̘̍̆́̎̉̆̒̋̏̊ ̜̃̂̏̑̋̉ ̃ ̠̐̏̑̅̋̆ ̠̐̏̒̓̔̐̌̆̎̉ ̃ 

̋̌̉̎̉̋̔ ̒ ̘̔̆̓̏̍ ̉̎̏̑̍̉̑̏̃́̎̎̏̄̏̕ ̠̒̏̄̌́̒̉ ̗̐́̉̆̎̓́Ȣ 
ˑ̠̌ ̗̏̆̎̋̉ ̘̖̋̌̉̎̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̎́̍̉ ̜̑́̈̑́̂̏̓́̎ 
̋̑̉̓̆̑̉̉ ̗̏̆̎̋̉ȟ ̜̜̃̑́̇̆̎̎̆ ̃ ̖̂́̌̌́ ɉπ ̂́̌̌̏̃ ɀ ̎̏̑̍́Ƞ ρ 
̂́̌̌ ɀ ̜̍́̌̏̃̑́̇̆̎̎̏̆ ̠̐̑̏̃̌̆̎̉̆Ƞ ς ̂́̌̌́ ɀ ̜̃̑́̇̆̎̎̏̆ 
̠̐̑̏̃̌̆̎̉̆Ƞ σ ̂́̌̌́ ɀ ̉̎̓̆̎̒̉̃̎̏̆ ̠̐̑̏̃̌̆̎̉̆ 
̉̒̒̌̆̅̔̆̍̏̄̏ ̠̐̏̋́̈́̓̆̌Ɋ ɉ̗̓́̂̌̉́ 2) 
ˏ ̖̏̅̆ ̜̑́̂̏̓ ̜̂̌̏ ̜̃̐̏̌̎̆̎̏ ̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̆ 
̉̒̒̌̆̅̏̃́̎̉̆ ̒̏̅̆̑̇̉̍̏̄̏ ̜̖̋̏̑̎̆̃ ̋́̎́̌̏̃ ̗̐́̉̆̎̓̏̃ȟ 
̘̐̏̌̔̆̎̎̏̄̏ ̃ ̐̆̑̃̏̆ ̐̏̒̆̆̎̉̆̚ ̅̏ ̘̠̌̆̆̎̉Ȣ ˔́̂̏̑ 
̍́̓̆̑̉́̌́ ̠̏̒̔̆̒̓̃̌̌̉̚ ̐̑̉ ̟̒̏̂̌̅̆̎̉̉ ̐̑́̃̉̌ ́̒̆̐̓̉̋̉Ȣ 
˞̏̅̆̑̇̉̍̏̆ ̋̏̑̎̆̃̏̄̏ ̋́̎́̌́ ̃ ̏̅̎̏̑́̈̏̃̏̍ ̙̗̐̑̉̆ 
̠̅̏̒̓́̃̌̌̉ ̃ ̘̟̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̔ ̟̌́̂̏̑́̓̏̑̉ȟ ̐̏̍̆́̌̉̚ 
̃ ̝̟̒̓̆̑̉̌̎̔ ̟́̑̏̑̏̃̔̕̕ ̒̓̔̐̋̔ ̒ ρȟπ ̍̌ 
̘̉̈̉̏̌̏̄̉̆̒̋̏̄̏̕ ̑́̒̓̃̏̑́ ̉ ̝̓́̓̆̌̎̏̚ ̄̏̍̏̄̆̎̉̈̉̑̏̃́̌̉ 
̑́̒̓̉̑́̎̉̆̍ ̃ ̘̓̆̆̎̉̆ σ-υ ̍̉̎̔̓Ȣ ˔́̓̆̍ ̐̑̏̉̈̃̏̅̉̌̉ ̐̏̒̆̃ 
πȟρ ̍̌ ̄̏̍̏̄̆̎́̓́ ̎́ ̘̙́̋̉ ̒ ̠̜̋̑̏̃̎̍ ́̄́̑̏̍ ̠̅̌ 
̜̠̃̅̆̌̆̎̉ ̒̓̑̆̐̓̏̋̏̋̋̏̃ȟ ̘̇̆̌̓̏̎̏-̜̒̏̌̆̃̍ ́̄́̑̏̍ ̠̅̌ 
̒̓́̉̌̏̋̏̋̋̏̃̕ȟ ̒̑̆̅̏̊ ˞́̂̔̑̏ ̠̅̌ ̄̑̉̂̏̃ ̑̏̅́ #ÁÎÄÉÄÁȟ 
̒̑̆̅̏̊ ˪̎̅̏ ̠̅̌ ̒̆̍̆̊̒̓̃́ %ÎÔÅÒÏÂÁÃÔÅÒÉÁÃÅÁÅȢ ˑ̠̌ 
̜̖̏̂̌̉̄́̓̎ ̞́̎́̑̏̂̏̃ ̓̔̑̔̎̅̔ ̒ ̜̒̏̅̆̑̇̉̍̍ ̋́̎́̌́ 
̐̏̍̆́̌̉̚ ̃ ̒̑̆̅̔ ˗̉̓̓́-˟̗̗́̑̏̉Ȣ ˜̜̏̒̆̃ ̉̎̋̔̂̉̑̏̃́̌̉ ̃ 
̓̆̑̍̏̒̓́̓̆ ̐̑̉ σχϷ˞ ̃ ̘̓̆̆̎̉̆ ̒̔̓̏̋Ȣ 

 
˟̗́̂̌̉́ ς - ̇ ̏̎̉̓̏̑̉̎̄ ̗̏̆̎̋̉ ̇́̌̏̂ ̉ ̘̖̋̌̉̎̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̔ ̝̜̖̂̏̌̎ ̐̏ ̃̒̆̍ ̄̑̔̐̐́̍ ̟̠̎́̂̌̅̆̎̉ 

 
 
ː̑̔̐̐́ 

  
˞̑̏̋̉ ̟̎́̂̌-
̠̅̆̎̉ 

  
˛̂̆̆̚ 
̒̏̒-
̠̓̏- 
̎̉̆ 

 
 
ˎ̏̌̉ 

 
˚́̑̔- 
̙̆̎̉̆ 
̔̎̋̕- 
̗̉̉ 

˞̏̒-̠̓̏-
̎̉̆ ̒̌̉-
̈̉̒-̓̏̊ 
̏̂̏-
̘̌̏̋̉ 
̐̑-̉
̘̉̎-
̎̏̄̏ 
̈̔̂́ 

˚́̌̉-
̘̉̆ 
̒̃̉́̚ 
̉ 
̖́̑́̋-
̓̆̑ 
̏̓̅̆-
̠̌̆-
̍̏̄̏ 

˜̆̑̋̔̒-̠̒̉ 
̈̔̂́ 
̃̆̑̓̉̋́-
̌-̝̠̎́ȟ 
̄̏̑̉̈̏̎-
̝̠̓́̌̎́ 

 
-˞̍ ̃́-
̈-̏̐-́
̑̆̈́ 

 
˞̔-̍
̠̍́̑̎́ 
̗̏̆̎̋́ 

 
 
˛̒̎̏̃-̠̎́ ̄̑̔̐̐́ 

 
˕̖̒̏̅-̜̎̆ 
̐̏̋́̈́-̓̆̌̉ 

 
ρȟςρϻ 
0,06 

 
ςȢυςϻ 
0,01 

 
ρȟωψϻ 
0,01 

 
ςȟρςϻ 
0,01 

 
ςȟρφϻ 
0,05 

 
ρȟςρϻπȟπρ 

 
πȟωφϻπȟ
04 

 
ρςȟρφϻ 
0,01 

 
ρ ̠̎̆̅̆̌ 

  πȟφχϻ 
0,03 
   *P1 
<0,05 
**P2 
<0,05 

ρȟπρϻ 
0,05 
P1 
<0,05 
P2 
<0,05 

ρȟπςϻ 
0,05 
P1 
<0,05 
P2 
<0,05 

ρȟπςϻ 
0,05 
P1 <0,05 
P2 <0,05 

πȟφψϻ 
0,03 
P1 
<0,05 
P2 
<0,05 

πȟψςϻπȟπτ 
P1 <0,05 
P2 <0,05 

πȟτρϻπȟ
03 
P1 
<0,05 
P2 
<0,05 

φȟςτϻ 
0,03 
P1 
<0,05 
P2 
<0,05 

 
 
ː̑̔̐̐́ ̠̒̑́̃̎̆̎̉ 

 
˕̖̒̏̅-̜̎̆ 
̐̏̋́̈́-̓̆̌̉ 

 
ρȟρςϻ 
0,03 

 
ςȟφπϻ 
0,03 

 
ρȟωωϻ 
0,01 

 
ςȟςωϻ 
0,03 

 
ςȟςρϻ 
0,03 

 
ρȟςψϻπȟπσ 

 
πȟωςϻπȟ
01 

 
ρςȟτρϻ 
0,05 

ρ ̠̎̆̅̆̌ 
 

πȟωψϻ 
0,01 
 

ρȟψπϻ 
0,03 

ρȟφχϻ 
0,01 

ρȟωρϻ 
0,02 

ρȟψυϻ 
0,03 

ρȟπψϻπȟπρ πȟχψϻπȟ
03 

ρπȟπχϻ 
0,01 
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˕̈ ̖̜̖́̑́̋̓̆̑̎ ̋̏̌̏̎̉̊ ̐̏̒̌̆ ̍̉̋̑̏̒̋̏̐̉̉ ̍́̈̋̏̃ȟ 
̙̜̖̏̋̑́̆̎̎ ̐̏ ː̑́̍̍̔ȟ ̜̠̃̅̆̌̌̉ ̘̟̉̒̓̔ ̝̋̔̌̓̔̑̔ȟ 
̗̉̅̆̎̓̉̉̉̑̏̃́̌̉̕ ̐̏ ̠̜̏̂̆̐̑̉̎̓̍̚ ̖̒̆̍́̍ȟ ́ ̓́̋̇̆ ̒ 
̘̔̆̓̏̍ ̜̖̅́̎̎ ̠̏̐̑̆̅̆̌̉̓̆̌ ˎ̆̑̄̉Ȣ  ˤ̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ 
̜́̎̓̉̍̉̋̑̏̂̎̍ ̐̑̆̐́̑́̓́̍ ̓̆̒̓̉̑̏̃́̌̉ ̍̆̓̏̅̏̍ 
̅̉̔̈̉̉̕̕ ̃ ́̄́̑ ̎́ ̒̑̆̅̆ ˙̟̌̌̆̑́-ˢ̉̎̓̏̎́Ȣ ˜̠̑̉̍̆̎̌̉ 
̜̈́̂̏̑ ̅̉̒̋̏̃ ̒ ́̎̓̉̂̉̏̓̉̋́̍̉ ̐̑̏̉̈̃̏̅̒̓̃́ ̘̎́̔̎̏-
̝̉̒̒̌̆̅̏̃́̓̆̌̒̋̏̄̏ ̗̆̎̓̑́ ́̑̍́̋̏̓̆̑́̐̉̉̕ ɉ˞́̎̋̓-
˜̆̓̆̑̂̔̑̄ɊȢ ˛̗̆̎̋́ ̉  ̗̠̉̎̓̆̑̐̑̆̓́̉ ̝̑̆̈̔̌̓́̓̏̃ 

̠̝̏̒̔̆̒̓̃̌̌́̒̚ ̒̏̄̌́̒̎̏ ̗̉̎̒̓̑̔̋̉̉ ̐̏ ̟̐̑̉̍̆̎̆̎̉ 
̅̉̒̋̏̃ ̠̅̌ ̠̏̐̑̆̅̆̌̆̎̉ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̋ 
́̎̓̉̂̉̏̓̉̋́̍Ȣ[4, 10]. 
˝̝̜̆̈̔̌̓́̓ : 
˗́̋ ̐̏̋́̈́̌̉ ̙̎́̉ ̠̉̒̒̌̆̅̏̃́̎̉ȟ ̏̓ ςρ ̝̂̏̌̎̏̄̏ 
̖̘̑̏̎̉̆̒̋̉̍̉ ̏̑̍́̍̉̕ ̐̆̑̉̏̅̏̎̓̉̓́ȟ ̉̈ ̜̖̋̏̑̎̆̃ ̋́̎́̌̏̃ 
̜̃̅̆̌̆̎̏ σχ ̝̋̔̌̓̔̑ ̍̉̋̑̏̏̑̄́̎̉̈̍̏̃ȟ ̉̈ ̖̎̉ ρρ ̙̓́̍̍̏̃ 
̜̖̏̂̌̉̄́̓̎ ̞́̎́̑̏̂̏̃ȟ ςφ ɀ ̝́̋̔̌̓́̓̉̃̎̏̕-̞̜̖́̎́̑̏̂̎ 
ɉ̗̓́̂̌̉́ σɊȢ 

 
˟̗́̂̌̉́ σ - ˏ ̜̜̅̆̌̆̎̎̆ ̜̍̉̋̑̏̏̑̄́̎̉̈̍ ̐̑̉ ̖̘̑̏̎̉̆̒̋̏̍ ̐̆̑̉̏̅̏̎̓̉̓̆ 

˙̜̉̋̑̏̏̑̄́̎̉̈̍ 
ˡ̝̜́̋̔̌̓́̓̉̃̎̆ ̞̜́̎́̑̏̂ 

ˤ̉̒̌̏  ̙̓́̍̍̏̃ 

ˍ̂̒Ȣ                                           Ϸ 

Staphylococcus aureus 17 65,4 
Streptococcus pyogenes 4 15,3 
Klebsiella 2 7,6 
Candida 3 11,6 
ˏ̒̆̄̏ȡ 26 100 
˛̜̂̌̉̄́̓̎̆ ̞̜́̎́̑̏̂   
Porphiromonas 2 18,2 
Fysobacterium 4 36,4 
Peptostreptococcus 5 45,4 
ˏ̒̆̄̏ȡ  100 

 
ˡ̝̜́̋̔̌̓́̓̉̃̎̆ ̞̜́̎́̑̏̂ ̜̂̌̉ ̜̐̑̆̅̒̓́̃̌̆̎ ̘̜̝̠̆̓̑̍ 
̃̉̅́̍̉ȟ ̒̑̆̅̉ ̜̖̋̏̓̏̑ ̠̟̐̏̅́̃̌̆̆̚ ̝̙̂̏̌̉̎̒̓̃̏ 
̠̒̏̒̓́̃̌̌̉ 3ÔÁÐÈÙÌÏÃÏÃÃÕÓ ÁÕÒÅÕÓ ɉφυȟτϷɊȢ ˗̑̏̍̆ ̓̏̄̏ȟ ̜̂̌̉ 
̜̜̃̅̆̌̆̎ 3ÔÒÅÐÔÏÃÏÃÃÕÓ ÐÙÏÇÅÎÅÓȟ +ÌÅÂÓÉÅÌÌÁ ̉ ̜̅̑̏̇̇̆̃̆ 
̜̄̑̉̂ ̉̈ ̑̏̅́ #ÁÎÄÉÄÁȢ 
˞̑̆̅̉ ̜̖̏̂̌̉̄́̓̎ ̞́̎́̑̏̂̏̃ ̐̑̆̏̂̌́̅́̌̉ 
̐̆̎̓̏̒̓̑̆̐̓̏̋̏̋̋̉ ɉτυȟτϷɊȟ ̔̈̏̂́̋̓̆̑̉̉̕ ɉσφȟτϷɊȢ ˕̖ 
̜̃̒̆̃́̌̉ ̘́̆̚ ̃ ̗̗̠̖́̒̒̏̉́̉ ̒̏ ̒̓́̉̌̏̋̏̋̋́̍̉̕ȟ 
̒̓̑̆̐̓̏̋̏̋̋́̍̉ ̉ ̄̑̉̂́̍̉  #ÁÎÄÉÄÁȢ 
˜̏̒̌̆ ̜̠̃̅̆̌̆̎̉ ̉ ̗̉̅̆̎̓̉̉̋́̉̉̕ ̃̏̈̂̔̅̉̓̆̌̆̊ ̂̏̌̆̈̎̉ 
̍̎̏̄̏̆ ̈́̃̉̒̉̓ ̏̓  ́̅̆̋̃́̓̎̏̒̓̉ ̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ 
̓̆̑́̐̉̉ȡ ̉ ̒̑̏̋̉ ̜̠̃̈̅̏̑̏̃̌̆̎̉ȟ ̑̉̒̋ ̠̑́̈̃̉̓̉ 
̏̒̌̏̇̎̆̎̉̊ȟ ̉ ̖̉̒̏̅ ̘̠̌̆̆̎̉Ȣ ˛̟̒̏̂̔ ̝̝́̋̓̔́̌̎̏̒̓ ̞̓́ 
̐̑̏̂̌̆̍ ̐̑̉̏̂̑̆̌́ ̃  ̜̖̒̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ 
̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̃̏̈̂̔̅̉̓̆̌̆̊ ̋ ̗̜̓̑́̅̉̉̏̎̎̍ ̐̑̆̐́̑́̓́̍ 
[8]Ȣ ˕̖̠̒̏̅ ̉̈ ̞̓̏̄̏ȟ ̜̍ ̐̑̏́̎́̌̉̈̉̑̏̃́̌̉ ̘̝̝̔̃̒̃̉̓̆̌̎̏̒̓ 
̎́̉̂̏̌̆̆ ̘́̒̓̏ ̜̠̜̖̃̅̆̌̆̍ ̐̑̉ ̖̘̖̑̏̎̉̆̒̋̉ 
̖̐̆̑̉̏̅̏̎̓̉̓́ ̙̓́̍̍̏̃ ̍̉̋̑̏̏̑̄́̎̉̈̍̏̃ ̋ 
̝̜́̎̓̉̂́̋̓̆̑̉́̌̎̍ ̐̑̆̐́̑́̓́̍Ȣ 
˗́̋ ̒̌̆̅̔̆̓ ̉̈ ̜̖̐̑̆̅̒̓́̃̌̆̎̎ ̜̖̅́̎̎ ɉ̓́̂ȢτɊȟ ̜̒́̍̍̉ 
̜́̋̓̉̃̎̍̉ ̐̑̆̐́̑́̓́̍̉ ̐̑̏̓̉̃ 3ÔÁÐÈÙÌÏÃÏÃÃÕÓ ÁÕÒÅÕÓȟ 

̜̜̖̃̅̆̌̆̎̎ ̉̈ ̒̏̅̆̑̇̉̍̏̄̏ ̋̏̑̎̆̃̏̄̏ ̋́̎́̌́ ̐̑̉ 
̖̘̖̑̏̎̉̆̒̋̉ ̖̏̑̍́̕ ̐̆̑̉̏̅̏̎̓̉̓́ȟ ̝̏̋́̈́̌̉̒ ̖̜̉̎̏̌̏̎Ȣ 
˟́̋ȟ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ ̗̏̌̏̋̒́̉̎̔̕ ̒̏̒̓́̃̉̌́ ωφȟτϷȟ 
̗̗̉̐̑̏̌̏̋̒́̉̎̔̕ ɀ ψσȟωϷȢ˞̟̌̆̅̔̉̍̚ ̐̏ ̒̓̆̐̆̎̉ 
̗̂́̋̓̆̑̉̉̅̎̏̊ ́̋̓̉̃̎̏̒̓̉ ̒̓́̌ ̗̄̆̎̓́̍̉̉̎ ψπȟφϷȢ 
ˑ̑̔̄̉̍̉ ̐̑̆̐́̑́̓́̍̉ȟ ̟̏̂̌́̅́̉̍̉̚ ̝̑̆́̌̎̏̊ 
́̎̓̉̒̓́̉̌̏̋̏̋̋̏̃̏̊̕ ̝̟́̋̓̉̃̎̏̒̓ȟ ̐̏ ̙̎́̉̍ ̜̅́̎̎̍ȟ 
̠̠̟̠̃̌̓̒ ̉̈ ̉ B-̜̖̌́̋̓́̍̎ ́̎̓̉̂̉̏̓̉̋̏̃ ̗̆́̈̏̌̉̎̕  χχȟτ 
̗̏̋̒́̉̌̌̉̎ -χχȟτϷ ̉̈ ̌̉̎̋̏̈́̍̉̅̏̃ ɀ ̗̌̉̎̋̏̍̉̉̎  χρȟπϷȢ 
˙̜́̋̑̏̌̉̅̎̆  ́̎̓̉̂̉̏̓̉̋̉  ̐̏̋́̈́̌̉ ̜̎̆̃̒̏̋̉̊ ̝̔̑̏̃̆̎  
́̋̓̉̃̎̏̒̓̉ ̃ ̙̏̓̎̏̆̎̉̉ Staphylococcus aureus, 
̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓  ̆̄̏ ̋ ̞̗̑̉̓̑̏̍̉̉̎̔ ɀ 51,6%. 
˞̙̏̃̆̑̆̎̏ ̘̏̆̃̉̅̎̏̊  ̝̏̋́̈́̌́̒  ̞̝̎̆̆̋̓̉̃̎̏̒̓̕̕ 
̗̂̆̎̈̉̌̐̆̎̉̉̌̌̉̎́  ̉ ̗́̍̐̉̉̌̌̉̎́ ̐̑̉ ̘̌̆̆̎̉̉  
̖̘̖̑̏̎̉̆̒̋̉ ̏̑̍̕  ̐̆̑̉̏̅̏̎̓̉̓́ȟ ̜̜̖̃̈̃́̎̎  
Staphylococcus aureusȢ ˝̜̖̆̈̉̒̓̆̎̓̎  ̙̓́̍̍̏̃ ̜̃̅̆̌̆̎̏ȡ ̋ 
̗̐̆̎̉̉̌̌̉̎̔ ɀ ωχȟυϷȟ ̋ ̗́̍̐̉̉̌̌̉̎̔ ɀ ωσȟυϷȢ ˕̈ ̃̒̆̄̏  
̞̓̏̄̏ ̒̌̆̅̔̆̓ ̖̝̎̆̏̂̏̅̉̍̏̒̓ ̐̏̒̓́̎̏̃̋̉  ̃̏̐̑̏̒́  ̏̂ 
̟̘̉̒̋̌̆̎̉̉ ̗̂̆̎̈̉̌̐̆̎̉̉̌̌̉̎́  ̉ ̗́̍̐̉̉̌̌̉̎́ ̉̈ ̖̜̒̆̍ 
̝́̎̓̉̂́̋̓̆̑̉́̌̎̏̊ ̓̆̑́̐̉̉ ̖̘̑̏̎̉̆̒̋̏̄̏ ̐̆̑̉̏̅̏̎̓̉̓́Ȣ 

 
˟̗́̂̌̉́ τ - ʕ ̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ ́̎̓̉̂̉̏̓̉̋́̍ Staphylococcus aureus 

 
ˍ̎̓̉̂ ̉̏̓̉̋̉ 

ˤ̉̒̌̏ ̘̜̖̉̈̔̆̎̎ 
̙̓́̍̍̏̃  

˗̘̏̌̉̆̒̓̃̏ ̙̓́̍̍̏̃ 

ˤ̝̔̃̒̓̃̉̓̆̌-̜̖̎  ˜̘̑̏̍̆̇̔̓̏-̜̎ ̖ ˠ̘̒̓̏̊̉-̜̖̃  

  ˍ̂̒  % ˍ̂̒  % ˍ̂̒  % 
B- ̌ ̜́̋̓́̍ȡ         
ˎ̆̎̈̉̉̎̐̆̎̉-̗̉̌̉̎ȡ 31 1  - - 30 97.5 
ˍ̗̍̐̉̉̌̌̉̎ȡ 31 2 6,4 - - 29 93,5 
˛̗̋̒́̉̌̌̉̎ȡ 31 24 77,4 1 3,2 6 19,3 
ˣ̆́̈̏̌̉̎̕ȡ 31 24 77,4 7 22,6 - - 
ˍ̍̉̎̏̄̌̉̋̏-̜̈̉̅ȡ        
ː̗̆̎̓́̍̉̉̎ȡ 31 25 80,6 - - 6 19,4 
ˢ̜̉̎̏̌̏̎ȡ        
ˣ̗̉̐̑̏̌̏̋̒́̉̎̕ȡ 31 26 83,9 5 16,1 - - 
˛̗̌̏̋̒́̉̎̕ȡ 31 30 96,4 1 - 1 3,5 
˙̜́̋̑̏̌̉̅ȡ        
˪̗̑̉̓̑̏̍̉̉̎ȡ 31 16 51,6 9 29,0 6 19,3 
˘̜̉̎̋̏̈́̍̉̅ȡ        
˘̗̉̎̋̏̍̉̉̎ȡ 31 22 71,0 4 12,9 5 16,1 

   
˛̂̒̔̇̅̆̎̉̆ ̉ ̟̘̈́̋̌̆̎̉̆ȡ 
˟́̋̉̍ ̂̑́̈̏̍ȟ ̜̐̑̉̃̆̅̆̎̎̆ ̃ ̠̎́̒̓̏̆̊̚ ̑́̂̏̓̆ ̠̒̃̆̅̆̎̉ 
̎̆ ̍̏̄̔̓ ̘̝̠̒̉̓́̓̒ ̘̜̟̉̒̆̑̐̃́̉̍̉̚ ̉ ̅́̌̆̋̏ ̎̆ ̃ ̐̏̌̎̏̊ 
̍̆̑̆ ̟̏̓̏̑́̇́̓ ̠̒̏̒̓́̎̉̆ ̑̆̈̉̒̓̆̎̎̏̒̓̉  ̒̓́̉̌̏̋̏̋̋̏̃̕Ȣ 
˜̞̏̓̏̍̔ ̓́̋ ̃́̇̎̏ ̝̐̑̏̃̏̅̉̓ ̠̜̐̏̒̓̏̎̎̊ ̍̏̎̉̓̏̑̉̎̄ 
́̎̓̉̂̉̏̓̉̋̏̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̉ ̒̃̏̆̃̑̆̍̆̎̎̏ 

̉̎ ̝̏̑̍̉̑̏̃́̓̕ ̘̖̌̆́̉̚  ̘̃̑́̆̊ ̏ ̗̟̖̉̑̋̔̌̉̑̔̉̚ ̐̏ 
̒̐̆̋̓̑̔ ̠̅̆̊̒̓̃̉ ̐̑̆̐́̑́̓Ȣ  
˚̘̙́̉̌̔̉̆ ̘̋̌̉̎̉̆̒̋̉̆ ̝̜̑̆̈̔̌̓́̓ ̋ ̗̋̏̎̔ ̐̆̑̃̏̊ ̎̆̅̆̌̉ 
̜̂̌̉ ̜̅̏̒̓̉̄̎̔̓ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ɉ̃ ̜̖̋̏̑̎̆̃ ̖̋́̎́̌́ 
̠̏̒̓́̃̌̌̉ Ⱥˍ̐̆̋̒̅̆̎̓Ȼ ̃ ̗̋̏̍̂̉̎́̉̉ ̒ ́̎̓̉̂̉̏̓̉̋̏̍ 
̗̏̌̏̋̒́̉̎̏̍̕Ɋ φπϷ ̗̐́̉̆̎̓̏̃ ̏̓̍̆̓̉̌̉ ̘̙̔̌̔̆̎̉̆ 



 
 

 

222 

̠̠̒̏̒̓̏̎̉ ̉ ̝̙̔̍̆̎̆̎̉̆ ̂̏̌̆̃̏̄̏ ̒̉̎̅̑̏̍́ ɉ̗̓́̂̌̉́ 3). 
˞̠̏̒̓̏̎̉̆ ̒̌̉̈̉̒̓̏̊ ̘̏̂̏̌̏̋̉ ̃ ̏̂̌́̒̓̉ ̘̐̑̉̉̎̎̏̄̏ ̈̔̂́ 
̐̏ ̠̋̑̉̓̆̑̉̍ ̗̏̆̎̋̉ȟ ̠̜̐̑̉̍̆̎̆̍̍ ̃ ̑́̂̏̓̆ ɉ̠̄̉̐̆̑̆̍̉ȟ 
̏̓̆̋ȟ ̝̂̏̌̆̈̎̆̎̎̏̒̓ ̐̑̉ ̝̗̐́̌̐́̉̉ ̃ ̏̂̌́̒̓̉ ̖̐̆̑̆̏̅̎̏̊ 
̒̋̌́̅̋̉Ɋȟ ̘̙̝̔̌̔̉̌̏̒ ̔ ςτȟτϷ ̗̐́̉̆̎̓̏̃Ȣ ˔̘̝̎́̉̓̆̌̎̏̆ 
̝̙̔̍̆̎̆̎̉̆ ̂̏̌̆̃̏̊ ̗̑̆́̋̉̉ ̃̏ ̠̃̑̆̍ ̠̐̑̏̃̆̅̆̎̉ 
̐̆̑̋̔̒̒̉̉ ̏̓̍̆̓̉̌̉ σσȟςϷ ̘̆̌̏̃̆̋Ȣ ˞̉̍̐̓̏̍ ̃́̈̏̐́̑̆̈́ 
̘̠̒̉̓́̌̒ ̗̝̜̏̓̑̉́̓̆̌̎̍ ̔ ρρȟρϷ ̗̐́̉̆̎̓̏̃Ȣ ˏ ̏̒̎̏̃̎̏̊ 
̄̑̔̐̐̆ ̜̒̔̍̍́̑̎̊ ̝̐̏̋́̈́̓̆̌ ̇́̌̏̂ ̉ ̠̐̑̏̃̌̆̎̉̊ 
̘̖̋̌̉̎̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ ̒̔̆̒̓̃̆̎̎̏̚ ̠̒̎̉̈̉̌̒ ̐̏ 
̟̒̑́̃̎̆̎̉ ̒ ̖̜̉̒̏̅̎̍ ɉρςȟρφϻ πȟπρɊ ̉ ̒̏̒̓́̃̉̌ φȟςτ ϻ πȟπσȢ 
ˏ ̄̑̔̐̐̆ ̠̒̑́̃̎̆̎̉ ɉ̠̃̑̆̍̆̎̎́ ̐̌̏̍̂̉̑̏̃̋́ ̜̖̋̏̑̎̆̃ 
̋́̎́̌̏̃ ̐́̒̓̏̊ Ⱥˍ̐̆̋̒̅̆̎̓ȻɊ ̋ ̗̋̏̎̔ ̐̆̑̃̏̊ ̎̆̅̆̌̉ 
̓̆̑́̐̉̉ τσȟφϷ ̗̐́̉̆̎̓̏̃ ̏̓̍̆̓̉̌̉ ̘̙̔̌̔̆̎̉̆ ̠̠̒̏̒̓̏̎̉Ȣ 
˜̑̉ ̏̒̍̏̓̑̆ ̗̐́̉̆̎̓̏̃ ̅́̎̎̏̊ ̜̄̑̔̐̐ ̛̏̂̆̋̓̉̃̎̏ 
̝̜̐̏̌̏̇̉̓̆̌̎̆ ̠̉̈̍̆̎̆̎̉ ̜̂̌̉ ̘̜̏̓̍̆̆̎ ̔ ρψȟφϷ 
̗̐́̉̆̎̓̏̃Ȣ ˜̑̉ ̐̑̏̃̆̅̆̎̉̉ ̐̆̑̋̔̒̒̉̉ ̘̐̑̉̉̎̎̏̄̏ ̈̔̂́ 
̜̇́̌̏̂ ̎́ ̜̂̏̌̆̃̆ ̠̏̔̆̎̉̚̚ ̐̑̉ ̅́̃̌̆̎̉̉ ̎́ ̈̔̂ 
̛̠̠̐̑̆̅̃̌̌̉ ψσȟχϷ ̗̐́̉̆̎̓̏̃ȟ ̈́̍̆̓̎̏̆ ̇̆ ̘̙̔̌̔̆̎̉̆ 
̘̏̓̍̆́̌̉ ̃̒̆̄̏ ρφȟσϷ ̗̐́̉̆̎̓̏̃Ȣ ˞̠̏̒̓̏̎̉̆ ̒̌̉̈̉̒̓̏̊ 

̘̏̂̏̌̏̋̉ ̃̏̋̑̔̄ ̘̐̑̉̉̎̎̏̄̏ ̈̔̂́ ̐̏ ̜̉̒̒̌̆̅̔̆̍̍ 
̠̐̏̋́̈́̓̆̌̍ ̘̙̝̔̌̔̉̌̏̒ ̔ ρψȟφϷ ̗̐́̉̆̎̓̏̃Ȣ ˜̑̉ ̐̆̑̋̔̒̒̉̉ 
ρφȟσϷ ̘̆̌̏̃̆̋ ̏̓̍̆̓̉̌̉ ̘̝̈̎́̉̓̆̌̎̏̆ ̘̙̔̌̔̆̎̉̆Ȣ ˞̉̍̐̓̏̍ 
̃́̈̏̐́̑̆̈́ ̘̒̉̓́̌̉ ̗̝̜̏̓̑̉́̓̆̌̎̍ ̔ χȟπϷ ̗̐́̉̆̎̓̏̃Ȣ 
˜̝̜̏̌̏̇̉̓̆̌̎̆ ̠̉̈̍̆̎̆̎̉ ̝̏̓̑́̈̉̌̉̒ ̎́ ̒̔̍̍́̑̎̏̊ 
̘̋̌̉̎̉̆̒̋̏̊ ̗̏̆̎̋̆ ̝̏̓̎̏̒̉̓̆̌̎̏ ̖̉̒̏̅̎̏̊ ɉρςȟτρϻπȟπυɊ ̉ 
̒̏̒̓́̃̉̌̉ ρπȟπχϻπȟπρȢ 
ˏ̜̜̃̏̅ȡ 
ˍ̎́̌̉̈ ̙̖̂̌̉̇́̊̉ ̝̑̆̈̔̌̓́̓̏̃ȟ ̘̜̖̐̏̌̔̆̎̎ ̎́̍̉ ̃ ̖̏̅̆ 
̘̋̌̉̎̉̆̒̋̏̄̏ȟ ̘̍̉̋̑̏̂̉̏̌̏̄̉̆̒̋̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉ ̅̏̋́̈́̌ 
̞̝̆̋̓̉̃̎̏̒̓̕̕ ̠̐̑̉̍̆̎̆̎̉ ̋̏̍̐̌̆̋̒́ Ⱥˍ̐̆̋̒̅̆̎̓́Ȼ ̃ 
̗̋̏̍̂̉̎́̉̉ ̒ ́̎̓̉̂̉̏̓̉̋̏̍ ̗̏̌̏̋̒́̉̎̏̍̕ ̃ ̘̋́̆̒̓̃̆ 
̃̑̆̍̆̎̎̏̄̏ ̠̐̌̏̍̂̉̑̏̃́̎̉ ̜̖̋̏̑̎̆̃ ̋́̎́̌̏̃ ̐̑̉ ̘̌̆̆̎̉̉ 
̖̘̑̏̎̉̆̒̋̏̄̏ ̝́̐̉̋́̌̎̏̄̏ ̐̆̑̉̏̅̏̎̓̉̓́ ̔ ̗̐́̉̆̎̓̏̃ 
̏̒̎̏̃̎̏̊ ̜̄̑̔̐̐ ̟̠̎́̂̌̅̆̎̉Ȣ  ˗ ̗̋̏̎̔ ̐̆̑̃̏̊ ̎̆̅̆̌̉ 
̗̏̆̎̋́ ̘̋̌̉̎̉̆̒̋̏̊ ̜̋́̑̓̉̎ ̃ ̏̒̎̏̃̎̏̊ ̄̑̔̐̐̆ ̜̂̌́ 
̘̝̈̎́̉̓̆̌̎̏ ̘̙̌̔̆ ̝̏̓̎̏̒̉̓̆̌̎̏ ̝̑̆̈̔̌̓́̓̏̃ȟ ̘̜̖̐̏̌̔̆̎̎ 
̃ ̖̄̑̔̐̐́ ̠̒̑́̃̎̆̎̉Ȣ ˜̜̑̆̅̌̏̇̆̎̎̊ ̍̆̓̏̅ ̘̠̌̆̆̎̉ 
̖̘̑̏̎̉̆̒̋̏̄̏ ̐̆̑̉̏̅̏̎̓̉̓́ ̍̏̇̆̓ ̝̒̌̔̇̉̓ ̍̆̓̏̅̏̍ 
̜̃̂̏̑́ ̠̅̌ ̟̖̐̑́̋̓̉̋̔̉̚ ̘̃̑́̆̊-̒̓̏̍́̓̏̌̏̄̏̃Ȣ 
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EFFICIENCY OF TREATMENT OF CHRONIC APICAL PERIODONTITIS 

 
Resume: Searching for effective treatment improving methods for patients with chronic apical periodontitis is topical. Clinical and 
ÍÉÃÒÏÂÉÏÌÏÇÉÃÁÌ ÓÕÂÓÔÁÎÔÉÁÔÉÏÎ ÏÆ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ Ȱ!ÐÅØÄÅÎÔȱ ÍÅÄÉÃÉÎÅ ÁÎÄ Ȱ/ÆÌÏØÁÃÉÎȱ ÁÎÔÉÂÉÏÔÉÃ ÆÏÒ ÔÅÍÐÏÒarily filling is 
presented in the article.   
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˟˒˝ˍ˜˕ˬ                                                                                                    THERAPY 
 
ˠˑ˗ υχςȢπςȡφρσȟρφψ 
 

˚Ȣ˙Ȣ ˍ˘˙ˍˎˍ˒ˏˍȟ ˎȢ˙Ȣ ˍˑ˕ˎˍ˒ˏȟ ˍȢ˛Ȣ ˎ˛˜ˍ˚˛ˏˍ 
˞Ȣ˓Ȣˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈́  ̜̌̓̓  ̗̍̆̅̉̉̎́ ̨̔̎̉̃̆̑̒̉̓̆̓ 

 
˕˙˜ˠ˘˩˞˟˴˗ ˟˛  ˜˒˚ ˪˘˒˗˟˝˛˙ˍː˚˕˟˟˴˗ ˝˴˞˟˒˝ˑ˴  ˞˒˝˴  

 
ˎ̜́̑̌  ̈́̓̓́̑ ̍̏̌̆̋̔̌́̌́̑̅́̎ ̓ ̜̑́̅ȟ ̜̏̎  ̑ ̨̨̂̑̆̔ ̠̈́̑̅̓́̑ ̇ ̨̊̆̒ ̜̂̏̌̐ ̜̜̓́̂̌́̅ȟ ̒̏̌ ̒̆̂̆̐̓̆̎ ̨̅̆̎̆̌̆̑̅  ̋ ̨̊ ̏̌́̑̅́̎ 
̨̓̆̓̎ ̓̏ ̓́̑̍̆̎ ̇ ̎̆ ̒̆̑ ̨̆̓̆̓̎ ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̑̒̓̆̑̄̆ ́̎́ ̜̑̌̍ ̜̜̂́̊̌́̎̒̓Ȣ  

˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̏̈̔ ̜̒̉̐́̓́̍́̒ȟ ̞̌̆̋̓̑ ̨̨̑̒ȟ ̠̉̎̅̔̋̓̏̓̆̑̍̉ȟ ̝̔̌̓̑́ ̇̏ ̜́̑ ̨̨̨̇̉̌̋̓ ̠̓̆̑́̐̉ȟ ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̑̒Ȣ 
 
˗̨̨̑̒̐̆Ȣ 
ˎ̜́̑̌  ̈́̓̓́̑ ̍̏̌̆̋̔̌́̌́̑̅́̎ ̓ ̜̑́̅ȟ ̜̏̎  ̨̨̑̂̑̆̔ 
̠̈́̑̅̓́̑ ̇ ̨̊̆̒ ̜̂̏̌̐ ̜̜̓́̂̌́̅ȟ ̒̏̌ ̒̆̂̆̐̓̆̎ ̨̅̆̎̆̌̆̑̅  
̋ ̨̊ ̏̌́̑̅́̎ ̨̓̆̓̎ ̓̏ ̓́̑̍̆̎ ̇ ̎̆ ̒̆̑ ̨̆̓̆̓̎ 
̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̑̒̓̆̑̄̆ ́̎́ ̜̑̌̍ ̜̜̂́̊̌́̎̒̓Ȣ  
ˎ̠̜̉̏̌̏̄̉̌  ̨̅̆̎̆̌̆̑̅  ̨̞̌̆̋̓̑̌̋ ̨́̒̉̆̓̓̆̑ ̨̨̓̑ ̆̍̆̒ 
̨̛̏̂̆̋̓̌̆̑̄̆ ́̑́ ́̎̅́ ̋ ̨̑̅̆̌ȟ ́̌ ̏̑̄́̎̉̈̍ ɀ ̂ ̌ 
̋̆ ̨̨̨̒̓̋̓̆̄ ̜̜́̊̎̍́̌ ̗̗̠̜̋̏̎̆̎̓̑́̉̌ ̜̉̏̎̅́̑̅  
̜̜̇̉̎̓ ̜Ȣ ˟̏ ̓́̑ ̍̆̎ ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̨̑̒̓̆̑̅  ́ ̈́ ́ 
̨̨̒̆̑̎  ́̌ ̙́ ̜ ̨̖̍̆́̎̉̈̍ ̜̉̈̉̋́̌̕ ȟ ̏̌ ̗̜̍̆̅̉̉̎́̌  
̆̍̅̆̔ ̨̨̅̒̓̆̑̎̆ ̜̏̌̅́̎̌ ̜́̎̅ ̓́̎ ̜̜̜́̑́̒̓̑̌́̅Ȣ 
ˍ ̈́ ́ ̜̜́̊̎̍́̌ ̓̏ ̜̓  ̨̒̆̑ ̜̏̎  ̨̨̨̇̉̌̄̎̆ ̓ ̨̔̆̌̅Ȣ 
˟ ̑́ ̜̓ ̓̏  ̠̒̉ ̜̓ ̜̜́̊̎̍́̌ ̓̏ ȟ ̓ ̨̍̆̎̄ ̜̜̜̅̂̒̓ ̇ ̎̆ 
̝̜̜̜̔̌̓̑́̅̂̒̓ ̨̨̇̉̌̋̓̆̑̅̆ ̠̜̂̉̏̌̏̄̉̌  ̌̐́̌́̑ ́ 
̨̨̨̓̓̑̋̆̎̅̑̔ ̨̒̆̑̎ ̨̂̆̑̆̅Ȣ ˎ ̌ ̞̌̆̋̓̑̏̌̉̓̓̆̑ 
̨̨̨̨̨̆̑̓̎̅̌̆̑̎  ̜̜̉̏̎̅́̑̎  ̜ ̜̜̒̔̍̆̎ȟ ̜̏̌́̑̅  
̂ ̨̨̌̎̔̍̆̎ȟ ̙̜̇́̒̔́̌  ̇ ̎̆ ̙̜̇́̒̔́́̑́̌  ̋̆ ̨̨̨̒̓̋̓  ̑ 
̓ ̨̑̌ ̂ ̨̨̨̌̄̎  ̗̗̠̜̜̋̏̎̆̎̓̑́̉̌́̑̎  ̨̨̈̄̆̑̒̍̆̎  
̜̜̂́̊̌́̎̒̓Ȣ  
̜̌̐́̌́̑̅  ̨̨̨̓̓̑̋̆̎̔ ̨̝̉̍̐̔̌̒̓ ̓̏ ̜̓  ̨̨̨̙̐̎̎̆ ̅̆ȟ 

̨̝̉̍̐̔̌̒̓  ̈́ ̜̓ ̜ ̍̆̎ ̜̏̎  ̜́̍̐̌̉̓̔̅́̒̎́ ̅́ ̓ ̨̔̆̌̅Ȣ 
˙̜̜̒́̌ȟ ̝̉̍̐̔̌̒ ̜̜̑̏̎̓̎̕  ̓ ̜̎ ̜̓ ̜ ̓̏ ̜̓  
̜̜̓́̂́̌̅̑ ̜̜̎  ̍ ̨̎̎ ̜́̈́̊̓́̅ȟ ̜̉̏̎̅ ̜̜́̊̓́̑̍̅ 

̨̑̅̒̓̆̑ ̐́̊̅́ ̜̂̏̌́̅Ȣ ˟ ̈̔ ̂ ̜̙̜̑̓ ̨̝̉̍̐̔̌̒̓  
̓ ̜̎ ̜̓ ̜ ̓̆ ̌̋̆̎ ɉ̠̜̓̆̏̑̉̌  - ̨̙̆̋̒̈Ɋȟ ̜̒̏̎̅ ̓́̎ 
̜̏̒̎̅́̊ ̝̉̍̐̔̌̒̓́̑̅́ ̜̜̓́̂́̌̅̑  ̓̏  ̋ ̨̙ ̂́̒ ́̌́̑ ́ 
́̑́ ́̎̅́ ́̈Ȣ  

˟̜̜́̂́̌̅̑  Imax ̜́̍̐̌̉̓̔̅́̒ ̍̆̎ ̓ ̈̔ ̂ ̜̙̜̑̓ 
̨̝̉̍̐̔̌̒̓  ̈́ ̜̓ ̜ ̨̨̨̓̓̑̋̆̎̅̑̔ ̜̜̓̔̅̑́̅ ɉρ-̒̔̑̆̓ɊȢ 
˞̨̔̑̆̓̓̆̄ ̜̉̒  ̏̈̔ ̜̒̉̐́̓́̍́̒ ̅̆̐ ̜́̓́̌́̅Ȣ ˛̌ ̑ ̓ ̨̑̌ 
̂ ̙̜̌ ̆̓ ̨̙̎ ̓ ̎Ȣ ̜̉̒  ̨̑̂̑ ̎ ̋̓̆ ̍̆̎ ̜̉̒ ̓́̎ 
̇̏ ̜́̑ ̜̇́̓́̓̎ ̎ ̋̓̆̌̆̑̄̆ ̂ ̙̜̌ ̨̆̓̓  ̜̜̜̇̉̑̌̔̎ 
̓̔ ̜̜̈́̓̎ ̝̉̍̐̔̌̒̓́̑ ́ ̒ ̊̋̆̒Ȣ ̜̉̒ ̓́̎ ̓ ̍̆̎ ̇́̓ ́̎ 
̝̉̍̐̔̌̒̓́̑ ̨̨̨̨̓̓̑̋̆̎̅̑̔̅ ̜̜̓̔̅̑̍́̊̓̎ ̝̜̉̍̐̔̌̒̓́̑̅ 
̨̂̆̊̎̆̌̆̊̅Ȣ  
˪̌̆̋̓̑ ̓̏ ̜̜̎  ̜́̑̎́̊ ̠̜̉̈̉̏̌̏̄̉̌̕  ̨̒̆̑ ̨̝̉̍̐̔̌̒̓  
̨̨̨̙̐̎̎̆ ̓ ̨̔̆̌̅ ̂̏̌ ̜́̎̅ ̓́̎ ̗̍̆̅̉̉̎́̅́ ̜̏̑̓́̌  ̎̆̑̃ 
̇ ̨̊̆̌̆̑̎ ɉ̞̌̆̋̓̑̏ ̊ ̜ȟ ̞̌̆̋̓̑̏̎́̑̋̏̈Ɋȟ ̎̆̑̃ - ̂ ̙̜̌ ̆̓ 
̇ ̨̊̆̌̆̑̎ȟ ̇ ̑̆̋ - ́̎ ̜̓́̍̑̌́̑ ̇ ̨̊̆̌̆̑̎ 
ɉ̠̋́̑̅̉̏̒̓̉̍̔̌̓̏̑̌́̑ȟ ̠̅̆̉̂̑̉̌̓̏̑̌́̑̕Ɋ ̇ ̎̆ ̓Ȣ̂Ȣ 
̠̗̠̒̓̉̍̔̌̉̌́̔ ̨̙̎ ̑̓ ̨̑̌ ̔́ ̜̓ ̓ ̨̨̨̨̔̆̌̅̌̋̓̆̑̎̅̆̄ 
̓̏ ̓́̑ ̜̜̐́̊̅́̌́̎̌́̅Ȣ  
˪̌̆̋̓̑̏ ̊ ̜̅́ ̨̝̉̍̐̔̌̒̓  ̈́ ̜̓ ̜ ʐ=̉0,1-ρ̍̒ ̇ ̎̆ 
̨̨̇̉̌̋ ̜̅̉́̐́̈̏̎ 5-ρυπː̗  ̜̂̏̌́̓̎ ̓ ̈̔ ̂ ̜̙̜̑̓ 
̨̝̉̍̐̔̌̒̓ ̓̏ ̜̓́̑̅ ̜̏̌̅́̎́̅Ȣ 

 

 
˞̔̑̆̓ ρ - ̓ ̜̜́̂́̌̅̑  Imax ́ ̜̍̐̌̉̓̔̅́̒ ̍̆̎ ̓ ̈̔ ̂ ̜̙̜̑̓ ̨̝̉̍̐̔̌̒̓  ̈́ ̜̓ ̜ 

 
ˍ̌ ʐ=̉0,8-σ̍̒ ̇ ̎̆ ̨̨̇̉̌̋ ̜̅̉́̐́̈̏̎ ρ-ρȟςː̗ ̓̏ ̜̓ 
̗̠̜̉̍̐̌́̎̓́̉̌́̎́̓̎ ̠̋́̑̅̉̏̒̓̉̍̔̌̓̏̑̌́̑̅́ ̆̍̅̆̔ ̨̙̎ 
̜̏̌̅́̎́̅Ȣ ̙̂ ̜̙̑ ̨̨̨̙̐̎̅ ̨̝̉̍̐̔̌̒̓ ̓̏ ̜̓́̑̅ ɉʐ=̉1-

ρȟυ̍̒ȟ ̨̨̨̇̉̌̄ ρππː̗Ɋ ς-̒̔̑̆̓Ȣ́ȟ ̜̒̏̎̍̆̎ ́̓́̑ ̝̜̉̍̐̔̌̒̓́̑ 

̨̨̂̑̓̎̅̆̐ ̜́̑̓̐ ̇ ̎̆ ̒ ̊̋̆̒ ̓̆̈ ̓ ̨̍̆̎̅̆̊̓̎ 
̞̗̜̋̒̐̏̎̆̎̉́̌̅ ̓̏ ̜̓́̑̅ ɉ ʐ=̉3-φπ̍̒ȟ ̨̨̨̇̉̌̋̓̆̑  ψ-ψπː̗Ɋ 
2-̒̔̑̆̓Ȣ̂ȟ ̂ ̙̜̌ ̨̆̓̓ ̜̏̈̅̑̔ȟ ̨̒̑̆̒̆ 
̞̌̆̋̓̑̏̄̉̍̎́̒̓̉̋́̅́ ̜̜̐́̊̅́̌́̎̌́̅Ȣ 

 
˞̔̑̆̓ ς - ̑ ̓ ̨̑̌ ̆̍̅̆̔ ̨̅̒̓̆̑̅̆ ̜̜̏̌̅́̎̌́̓̎ ̜̓̏̋̓́̑̅  ̄̑́̉̋̕ ̜̉̒ ̜̓́̑ 

 
ˍ̜̜̊̎̍́̌ ɉ̠̜̄́̑̍̏̎̉̌ Ɋ ̓̏ ̜̓  ́ ̈́ ́ ̓ ̨̍̆̎̄ȟ ̜̜̜̅̂̒̓ 
̇ ̎̆ ̝̜̜̜̔̌̓̑́̅̂̒̓ ̨̨̨̇̉̌̋̓̆̄ ̨̒̆̑ ̨̋̆̌̆̒ ̜̜̓́̂́̌̅̑  

̍ ̨̎̅̆̑̍̆̎ ̂́ ̜́̌́̎́̅ȡ ̨̨̒̆̈̌̆̓̎ ̜̜̓́̂́̌̅̑  ̓̏ ̜ ̍̆̎ 
̨̨̨̇̂̆̑̌̍̆̊̓̎ ̜̜̓́̂́̌̅̑  ̓̏ ̜Ȣ 



 
 

 

224 

˞̨̨̆̈̌̆̓̎ ̜̜̓́̂́̌̅̑  ̓̏ ̜ ̨̨̨̓̓̑̋̆̎̅̑̔ ̨̒̆̑̎ ́̅́̍ 
̨̒̆̈̆̓̎ ̆  ́̈ ̓̏ ̜̓  ̋ ̨̙Ȣ ˎ ̌ ̙́̍́ ̇ ̨̨̑̄̈̌̄̆̎ ̨̋̆̑̎̆̔̅̆̄ 
̨̅̆̎̆̎  ̂ ̨̨̌̄ ̍̆̎ ̜̜́̔̅́̎̎̎́ ̜̜̂́̊̌́̎̒̓ȟ ̓̏ ̜̓  
̨̨̨̇̉̌̄̎̆ȟ ̜́̅́̍̎  ̇̆̋̆ ̨̨̙̆̑̆̋̆̌̋̓̆̑̎̆ ɉ̜̇́̒ȟ ̜̜̜̇̎̒ȟ 
́ ̜̈́̎  ̨̨̙̆̑̆̋̆̌̄Ɋ ̓ ̨̔̆̌̅Ȣ ˎ́ ̜̜̌́̎́̓̎ ̨̨̂̑̓̆̋̓ ̓̏̐̓́̑ 
̨̙̎  ̜̉ ȟ ̒́̔̒́  ̂ ̨̨̌̄ ̨̙̎ ̙̏̑̓́́ ̙̜́̍́̒ ̙́̍́̍̆̎ υπ ː̗ 

̨̨̨̇̉̌̋̓̆̄ ρ ̍ˍ ̨̨̒̆̈̌̆̓̎ ̜̜̓́̂́̌̅̑  ̓̏ ̜ ̜̜́̌̐̓ ̓́̑́̌̔ 
̈́ ̜̎́ ̂́ ̜̜̎́̅ȟɉ σ- ̨̒̔̑̆̓̓̆̄ ρ- ̜̉̒ Ɋ ̨̨̒̆̈̌̆̓̎ 
̜̜̓́̂́̌̅̑  ̓̏ ̜̜̎  ̙̏̑̓́́ ̙̜̜́̍́̒̎  ̜̏̒ ̓̏̐̓́ ̜ 
̂́ ̜̜̌́̎́̓̎ ̓̏ ̜̓  ̨̨̨̇̉̌̄̎̆ ̓ ̨̨̨̔̆̌̅̌̄ ̋ ̨̑̒̆̓̌̄̆̎Ȣ  
˒̄̆̑ ̓̏  ̋ ̨̨̙̎  ̨̨̒̆̈̌̆̓̎ ̜̜̜̜̓́̂́̌̅̑̎  ̙̜́̍́̒̎ 
̜́̑̓̓̑̒́ ȟ ̏̎̅́ ̜̜̂̔̎̅́̑ ̂ ̨̨̄̌̐ȟ ̠ ̎̉ ́̅́̍ ̨̨̈̅̄̍̆̎ 
̜̏̌̎ ̂ ̄̆ ́̌̍́̊ ̇ ̎̆ ̋̆̑̎̆̔ ̋ ̨̈̎̆̎ ɀ ̨̨̙̓̋̈̄̓̆̎ ̂̏̒́̓́ 

̜́̌̍́̊̅Ȣ ˙̉̎̉̍́̌ ̓̏  ̋ ̨̙̎ ̨̨̨̇̂̆̑̌̍̆̊̓̎ ̜̜̓́̂́̌̅̑  
̓̏ ̜ ̅̆̐ ̜́̓́̊̅Ȣ ˍ̈  ̙́̍́̅́ ̜ ̓̏ ̜̓ ̋ ̨̙ ̨̨̨̇̂̆̑̌̆̓̎ 
̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˓̨̨̨̂̆̑̌̍̆̊̓̎  ̓̏ ̜̓  ̜̜̓́̂́̌̅̑ ̜ 

̍́ ̜̜̈̅ ̐́̑́̍̆̓̑ȟ ̜̏̎  ̜́̑̓̔ ́̅́̍ ̨̙̎ ̓̆ ̨̨́̔̐̓ ̜̂̏̌̐ 
̜̒́̎́̌́̅Ȣ ˓̨̨̨̂̆̑̌̍̆̊̓̎  ̜̜̓́̂́̌̅̑  ̓̏ ̜̜̎  ̙̜́̍́̒ ̅́ 
̜̜́̌̐̓ ̓́̑́̌̔ ̈́ ̜̎́ ̂́ ̜̜̎́̅Ȣ ɉσ-̒̔̑̆̓̓̆ ς-̨̙ ̜̉̒ Ɋ 

̜̒̈̂́ ̓ ̨̑̎̅̆ ̂́ ̜̜̌́̎́̓̎ ̆̑̋̆̋̓̆̑ ̜̜̓̏̂̎  
̨̨̨̇̂̆̑̌̍̆̊̓̎ ̜̜̓́̂́̌̅̑ ̓̏ ̜̜̎  ̙̏̑̓́́ ̙̜̜́̍́̒̎   
̨̨̇̉̌̋̋̆ ̓ ̨̨̨̔̆̌̅̌̄ ̨̂̆̑̌̄̆̎Ȣ  
˪̌̆̋̓̑ ̨̨̨̑̒̎  ̜̓́̑́̌̔̎ ̜̜́̑́̒̓̑́̊ Ȣ ˛̌ ̨̙̎ 
̝̔̌̓̑́̇̏ ̜́̑ ̨̨̨̇̉̌̋̓ ̠̓̆̑́̐̉ ̜́̐̐́̑́̓̎́ ̞̌̆̋̓̑̏̅̓́̑ȟ ́̌ 
̨̝̅̉̐̏̌̅ ́̎̓̆̎̎́ ̍̉̌̌̉́̍̐̆̑̍̆̓̑̍̆̎ ̇́̌ ̜́̎́̅Ȣ 
ː̝̏̑̉̈̏̎̓́̌ ̜̇́̈ ̜̓ ̓́ ̏̑̎́̌́̒ ́̎ ̨̝̅̉̐̏̌̅ ́̎̓̆̎̎́ ̨̆̋ 
̞̌̆̋̓̑̏̅ ̜́̑́̒̎́ ̜̜̏̊̌́̅Ȣ ˟̏  ̋ ̨̈̎̆ ̜̏̒̌ ́̎̎́̎ ̨̋̆̊̎ 
̞̌̆̋̓̑̏̅̓́̑ ̜́̑́̒̎̅́ ̞̌̆̋̓̑ ̨̨̑̒ ̐́̊̅́ ̜̂̏̌́̅Ȣ ̨̑̒ 
̋ ̨̈̎̆̎ ̙̜́ ̓́ ́̎ ̜̒́̊̎ ɉ̨̝̅̉̐̏̌̅ ̜́̎̓̆̎̎́̎ ̑ 
̒́̎̓̉̍̆̓̑ ̜̒́̊̎ ̜̜̜̇̌̇̓̐ ̜̜̏̓̑́̅Ɋ ̓̏  ̋ ̨̙ ̨̨̌̒̑̆̊̅Ȣ 
˓ ̑̆̋̋̆ ̒̆̑ ̆̓̆ ̜̜̏̓̑̐ ̜́̅́̍̎  ̨̨̌̍̎̆ ̜́̌̐ ̨̋̆̌̆̓̎ ̓̏  
̜̙̜́̑̎́̌́̑̅  ̠̗̠̜̉̂̑̉̌̌̉̒̎̕ ̓̔ ̜̜̈́̅Ȣ 

 
˞̔̑̆̓ σ - ̒ ̨̨̆̈̌̆̓̎ ̜̜̓́̂́̌̅̑  ̓̏ ̜̜̎  ̓̏   ̨̨̨̇̉̌̄̎̆ ̓ ̨̨̨̔̆̌̅̌̄ 

 
ˡ̠̗̠̜̉̂̑̉̌̌̉̎ ̓̔ ̜̜̈́̓̎ ̓̏  ̋ ̨̨̙̎  ̜̜̓́̂́̌̅̑ ̜ 
̇ ̑̆̋ ́̑ ̜̜̌ ̨̓̆̓̎ ̓̏ ̜̓  ̜̓ ̜̜̈̅ ̜̎́ȟ ̨̨̇̉̌̋̋̆ ̇ ̎̆ 
̜̏̎  ̒̆̑ ̆̓̔ ̈́ ̜̓ ̜̎́ ̓ ̨̔̆̌̅Ȣ  
˓̨̨̨̉̌̄ υππ ̋ː̗-̓̆̎ ̋ ̐ ̜̂̏̌́̓̎ ̜̉̏̎̅́̑̅  ̜ ̜̜̒̔ 
̜̍̏̌̆̋̔̌́̌  ̜̜̇̌̔̌  ̏̈ ̜̜́̌̒̎̅́ ̜ ̜ ̜̜̒̔̎́ 
́̑́ ́̎̅́ ̨̙̌̆̔̅ ̜̜̉̎̅́̓́̅ȟ ̜̒̏̎̅ ̓́̎ ̓̏  ̎̆̍̆̒̆ 

̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̓̏̌ ̜̎ ̨̨̨̓̓̑̋̆̎̅̑̔ ̨̒̆̑̎ ̓̔ ̜̜̈̂́̊̅. 
˛̜̒ ̇́ ̅́̊̅́ ́̌ ̙́ ̜ ̨̨̞̆̋̓̎̕̕  ̨̨̎̆̄̈ ̜̜̇̌̔̌  ̒̆̑ 
̜̂̏̌̐ ̜̜̓́̂̌́̅Ȣ ˓̏ ̜́̑ ̨̨̨̇̉̌̋̓ ̜̜̈̅̑̔ ̨̏̑̄́̎̉̈̍̎  
̨̨̙̋ ̂ ̨̨̌̋̓̆̑̎̅̆ ̜̜̇̌̔̅  ̓ ̨̨̈̌̔ ̨̆̒̆̂̎̆̎ ̨̓̆̅ȟ ̠ ̎̉ ̜̏̎ 
́̇̆̓ ̇̆̑̅̆ ̜̜̓̔̎̅́̓́̅Ȣ ˎ ̨̌̎̄̆̎ ̜̇̌̔ ̍ ̨̙̌̆̑ 
̜̌̐́̌́̑̅  ̨̞̅̉̌̆̋̓̑̌̋ ̨̨̨̨̓̍̅̌̄̎̆ȟ ̜̏̌́̑̅  ̨̨̙̍̆̎̋̓ 

̨̨̋̆̅̆̑̄̒ ̍̆̎ ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̨̓̆̑̂̆̌̒̓̆̑̅  ̨̨̨̇̉̌̄̎̆ 
̓ ̨̔̆̌̅Ȣ ̨́̇̆̓̓ ̨̨̨̇̉̌̋̓ ̓́ ̅́̊ ̜̜̏̓̑̐ȟ Ⱥ̨̓̆̑̍̏̒̆̌̆̋̓̉̃̓Ȼ  
̨̒̆̑̅ ̇ ̈̆̄̆ ̜́̒̑̔ ́ ̜̂̏̌́̅ȟ ̠ ̎̉ ̨́̇̆̓̓ ̌̐́̌́̑ ̍̆̎ 
̏̑̄́̎̅́̑̅́ ́̎́ ̜̑̌̍ ̜̜̇̌̔̅  ̓ ̨̨̈̌̔Ȣ 
˓̏ ̜́̑ ̨̨̨̇̉̌̋̓ ̨̓̆̑̂̆̌̒̓̆̑̍̆̎ ̜̜̜̈̅̑̔̅  ̜ ̜́̊̌ 
̜̂̏̌̔ ̜̄̆̎̆̑́̓̏̑̅  ̜̔́̓̎ ̓ ̑́ ̜̓́̎̅̑́ ̜̜̏̓̑̐ȟ ̨̨̙̋ 
̏̑̄́̎̅́̑̅́ ̜̜̇̌̔̅  ̂ ̨̨̌̎̔ ̏̌ ̜̔́̓̓ ̂́̒ ́̑̔ ̍ ̨̨̨̍̋̎̅̄ 
̂́̑ȟ ́̌ ̨̋̆̊̂̑ ̆̍ ̙́̑́̅́ ̜̜̇̌̔̅ ̜́̑̓̓̑́ ̜́̌́̍̈Ȣ 
˪̨̌̆̋̓̑̏̍́̄̎̉̓̓̋  ̨̓̆̑̂̆̌̒̓̆̑ ̍̆̎ ̓̏̌ ̜̜̎̅́̑̅  ̌̋̆̎ 
̨̨̇̉̌̋̓̆ ̜̜̇̌̔̌  ̨̨̞̆̋̓̒̎̆̎̕̕ ̂́̒ ́ ́̎̅́̊ ̅́ ̨̂̑ ̜́̑̎́̊ 
̒̆̑̌̆̑̄̆ ̨̨̙̋ ̜̍̏̌̆̋̔̌́̌  ̨̑̅̒̓̆̑̄̆ ̜́̌̐ 
̨̋̆̌̆̅Ȣ ̜̌̐́̌́̑̅ ̜̜̇̌̓̔ ̨̙̎ ̌̋̆̎ ̓̏ ̜̓ ̨̓̋̈̔ ́̇̆̓Ȣ 
ˍ̌ ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̨̑̒̓  ̜̇̌̔ ̨̨̞̆̋̓̒̕̕ ̂̆̊̓́̑́̐ 
̂ ̙̌̆̋̓̆̑̄̆ ̒̆̑ ̨̆̓̔̍̆̎ ̂̆̊̓́̑́̐ ̍̏̌̆̋̔̌́̌́̑ 
̠̗̠̜̐̏̌̑̉̈́̉̌́̎́̅ ̅́ȟ ̜ ̜̒̔ ̓̏ ̜̓́̑ ̐́̊̅́ ̜̂̏̌́̅Ȣ  
˙́̓̆̑̉́̌̅́̑ ̍̆̎ ̨̅̒̓̆̑Ȣ  

ˍ̜̜̊̎̍́̌ ̍́̄̎̉̓ ̨̨̑̒̎̅̆ ̏̑̎́̌́̒ ́̎ ̨̍́̒̒̉̃̓ ̨̨̙̓̋̈̄ 
̅̆̎̆̌̆̑̅̆ ̜̜̊̎̅ ̓̏ ̓́̑ ̐́̊̅́ ̜̂̏̌́̅Ȣ ˎ ̌ ̓̏ ̓́̑ 
̠̜̂̉̏̌̏̄̉̌  ̌̐́̌́̑ ̍̆̎ ̜̏̑̄́̎̅́̑̅ ̜̜̈̅̑̔ ̨̙̎ 
̜̏̌̅́̎́ ̜́̌́̅Ȣ ˙ ̎̅́̊ ̆̍̅̆̔ ̨̨̅̒ ̠̉̎̅̔̋̓̏̓̆̑̍̉ ̅̆̐ 

̜́̓́̌́̅Ȣ ˎ ̌ ̨̅̒̓̆ ̌̐́̌́̑̅́̎ ̂ ̨̨̌̎̆̓̎ ̜̇̌̔ ̍ ̨̙̌̆̑ 
̨̨̇̉̌̋ ̜̋̃́̅̑́̓ ̍̆̎ ̜̜́̊̎̍́̌ ̍́̄̎̉̓ ̨̨̨̑̒̎  
̗̠̜̉̎̅̔̋̉̒̎́ ̗̐̑̏̐̏̑̉̏̎́̌ ̇ ̎̆ ́̌ ̨̨̙̍̆̎̋̓ ̨̋̆̅̆̑̄̄̆ 
̨̋̆̑ ̗̐̑̏̐̏̑̉̏̎́̌Ȣ  
˞̜̏̎̅ ̓́̎ ̜̓́̍̑̌́̑ ́ ̂́̊ ̌̐́̌́̑ ̋ ̨̙̓ ̜̜̜̇̌̎́̅ȟ 
̜̜̍̒́̌ȟ ̍́̊ ̠̒̉ ̜̓ ̌̐́̌́̑ ́ ́̑́ ́̎̅́ ̂ ̙̜̌ ̆̓Ȣ ̅̆̓̓̆ 
̠̉̎̅̔̋̓̏̓̆̑̍̉̅́ ̝̜̒̐̉̑́̌̅ ̎̆̍̆̒̆ ̜̇́̈  ̂ ̑́̌ ́̎ 
̝̋́̂̆̌̅̆̑ ̜̜̐́̊̅́̌́̎̌̐ȟ ̜̜́̊̎̍́̌ ̍́̄̎̉̓ ̨̨̨̑̒̎  
̨̨̨̇̆̑̄̌̋̓ ̨̒̆̑ ̜̜̏̌̅́̎̌́̅Ȣ 
ˍ̜̜̊̎̍́̌  ̞̌̆̋̓̑ ̨̨̑̒̎̅̆ ̏̑̎́̌́̒ ́̎ ̌̐́̌́̑̅́ ̜ ̜̒̔ 
̓̏ ̜̓́̑ ̍̆̎ ̨̓̋̈̔ ̓̏ ̜̓́̑ ̐́̊̅́ ̜̂̏̌́̅Ȣ ̅̆̓̓̆ ̂ ̌ 
̍́ ̒́̓ ̨̙̎ ̝̔̌̓̑́̇̏ ̜́̑ ̨̨̨̇̉̌̋̓ ̞̌̆̋̓̑ ̨̨̑̒ 
̜̜̏̌̅́̎̌́̅ȟ ̜̒̏̎̅ ̓́̎ ̒ ̊̋̆̒ ̨̉̈̉̏̓̆̑́̐̆̃̓̋̕ ̨̅̒ 

ˠ˓ -˓̠̓̆̑́̐̉ ̅̆̄̆̎ ́̓ ́ ̉̆ ̜̂̏̌̅Ȣ ˠ̝̌̓̑́̇̏ ̜́̑ ̨̨̨̇̉̌̋̓ 
̨̨̨̑̒̎  ̨̨̒̆̑̎  ̨̨̨̨̓̉̍̅̌̄̎ ̂́ ́̌́̔ ̨̙̎ ̨̨̙̓̋̈̄̓̆̑ ̍̆̎ 
̞̅̉̌̆̋̓̑̉̋̓̆̑̅̆̎ ̂ ̨̨̌̎̆̓̎ ̜̇̌̔ ̍ ̨̙̌̆̑̎ ̆̒̆̐̓̆̔ ́̇̆̓Ȣ  
˪̌̆̋̓̑ ̓̏ ̜̎ ̨̨̓̋̈̆̓̎ ̅̆̎̆ ̜̜́̊̎̍́̌  ̞̌̆̋̓̑ ̨̨̑̒̎̅̆ 
̜̏̑̎́̌́̒̒̎Ȣ ˎ ̌ ̇́ ̅́̊̅́ ̞̌̆̋̓̑̏̅̓́̑ ̅̆̎̆̄̆ ̨̨̨̓̉̄̈̌̍̆̊̅Ȣ 
˞̏̌ ̒̆̂̆̐̓̆̎ ̅̆̎̆̅̆̎ ̂ ̨̨̌̎̆̓̎ ̜̇̌̔ ̍ ̨̙̌̆̑̎ 
̞̌̆̋̓̑̏̅̓́̑̅́ ̜ ̓̏  ̜̓ ̜̜̈̅ ̜ ́̑ ̜̜̌ ̆̍̆̒ ̨̨̙̓̋̈̄ 
̨̅̆̎̆̅̆̄ ˒ ̞̌̆̋̓̑ ̨̨̨̑̒̎  ̨̨̋̆̑̎̆̔̌̄ ́̑ ̜̜̌ ̑̎̆̋̓̆̔ 
̜̜̏̑̎̅Ȣ  
̜́̑́̐́̊̍ ̓ ̨̑̌̆̎̅̑̔ ̜̏̑̎̅́̔ ̨̨̨̇̆̓̋̌̋̓ȡ 
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˛̜̒ ̓̆ ̨̨̅̋̓ ̨̅̆̎̆̎  Sl ̋ ̨̌̆̍̎̆ ̂ ̨̌̐ȟ ρÃ̆̋̔̎̅̓́ ̜̌̐́̎  ρ̍3 ̋ ̨̌̆̍̎̆̎ ̂ ̨̨̌̎̐ ̙̜ ̜́̓̎ ̜̇̌̔ ̍ ̨̙̌̆̑̎ ̜́̌́̍̈ȡ 
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̍ ̎̅́ ̜ % ɀ ̞ ̌̆̋̓̑ ̨̨̨̑̒̎  ̨̨̓̉̍̅ ̨̨̋̆̑̎̆̔̌̄Ȣ 
 
˚́ ̜̓ ̞̅̉̌̆̋̓̑̉̋̓̆ ̜ ̜̒̔ ̓̏ ̜ ̙̏̎́ ̌̋̆̎ ̆̍̆̒ ̇ ̎̆ ̠̗̠̜̐̏̌̑̉̈́̉̎  ̜̐̆̑̉̏̅̓ ̨̨̈̄̆̑̒ ̇ ̨̨̑̄̈̌̄̆̎ ̞̌̆̋̓̑ ̜̔́̓ ̇ ̜̜̓̌̔̅ 
̜̜̓̔̅̑́̅ȟ ̞̅̉̌̆̋̓̑̉̋ ̜̜̈́̅ ̅́ȟ ̜̜́̊̎̍́̌ ̞̌̆̋̓̑ ̨̨̨̑̒̎  ̞̠̜̜̎̆̑̄̉̒̎  ̨̂̑ ̂ ̨̨̌̄ ̇ ̜̍̒́̌́̅ȟ ̠ ̎̉ ̨̞̅̉̌̆̋̓̑̌̋ ̙̜ ̜̜̎ 
̜̂̏̌́̅Ȣ 
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ὖ
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ɉ˒ ̅̆̐ ̞̌̆̋̓̑ ̨̨̨̑̒̎  ̨̨̓̉̍̅ ̨̨̋̆̑̎̆̔̌̄ ̅̆̐ ̓ ̨̒̎̔ ́̇̆̓ɊȢ  
 
ˎ ̨̌̎̄̆̎ ̜̇̌̔ ̍ ̨̙̌̆̑ ̞̌̆̋̓̑ ̨̨̨̑̒̎  ̨̨̓̉̍̅ ̨̨̨̋̆̑̎̆̔̌̄̎  
̜̋̃́̅̑́̓̎́ ̗̐̑̏̐̏̑̉̏̎́̌ ̨̆̋̆̎ ̂́̊ ̜́̌́̅Ȣ ˛̌ ̜̒̏̎̍̆̎ 

́̓́̑ ̜̏̑̓́̎  ̜̒̉̐́̓̎́ȟ ́̌ ̞̅̉̌̆̋̓̑̉̋ ̨̑̒ ̨̨̨̇̉̌̄̎̆ 
̓ ̨̔̆̌̅Ȣ 
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˚ ̨̓̉̇̆̌̆̑Ȣ 
ˍ ̜̈́̎  ̨̞̅̉̌̆̋̓̑̌̋ ̜̌̐́̌́̑̎̅́ ̜ τπȟυψ˙ː̗  ̨̨̨̇̉̌̋̓̆̄ 
̓̏ ̓́̑ ̨̨̙̓̋̈̄̓̆̑̄̆ ́̑́ ́̎̅́ ̓̆̈ ̜̜̈́̅Ȣ ˬ ̎̉ ̞̌̆̋̓̑ 
̨̨̑̒̎̅̆ ̞̅̉̌̆̋̓̑̉̋̓̆̑ ̠̗̠̜̐̏̌̑̉̈́̉̌́̎́̅ ɉ̠̜̐̏̌̑̌ 
̂̏ ̜̌́̅ɊȢ 
̜̜̜̏̑̓̎̅Ȣ 

˞̜̏̎̍̆̎ ̠̜̂̉̏̌̏̄̉̌  ̜̌̐́̌́̑̅  ̨̨̨̨̙̓̋̈̄̓̄ ̍̆̎ 
̨̞̅̉̌̆̋̓̑̌̋ ̨̨̨̨̓̍̅̌̄ ̓ ̨̒̆̓̎ ̨̨̇̉̌̋̋̆ ̇ ̎̆ ̌̐́̌́̑̅́ ̜ 
̜̒̔̅  ̜̉̏̎̎ ȟ ̝̅̉̐̏̌ ̜̜̍̏̌̆̋̔̌́̌́̑̎  ̜̑́̍̎́ 
̜̜̂́̊̌́̎̒̓Ȣ  
˕̨̝̍̐̔̌̒̓̋  ̓̏   ̐̆̎  ̨̞̌̆̋̓̑̏̍́̄̎̉̓̓̋ ̨̨̑̒̓  ̨̒̆̑ 
̗̍̆̅̉̉̎́̅́ ̋̆ ̨̎̆̎ ̜̜̏̌̅́̎̌́̅Ȣ 

 
 

ˑ˒ˎ˕˒˟˟˒˝ ˟˴˔˴˙˴ 
1 ˍ̂̉̑̏̃́ ˙ȢˍȢȟ ˍ̌̍́̂́̆̃́ ˚Ȣ˙Ȣȟ ˍ̅̉̂́̆̃ ˎȢ˙Ȣ ˎ̉̏̉̈̉̋́̕Ȣ ɀ ̱ ̜̌̍́̓ȡ ςπρυȢ ɀ ˟ ̏̍ ρȢ ɀ ςτφ ̂Ȣ 
2 ˝̆̍̉̈̏̃ ˍȢ˚Ȣ ˙̗̠̆̅̉̉̎̒̋́ ̉ ̘̠̂̉̏̌̏̄̉̆̒̋́ ̉̈̉̋́̕Ȣ ɀ ̇ Ȣȡ ςπρςȢ -  τ ̉̈̅Ȣ - τρς ̂Ȣ 
3 ˟̟̉̍́̎̋ ˏȢˍȢȟ ˓̉̃̏̓̏̃́ ˒Ȣ˚Ȣ ˎ̉̏̉̈̉̋́̕Ȣ ɀ ̠ ̉̆̃ȡ ςππτȢ -  υτω ̂Ȣ  

 
 

 
˚Ȣ˙Ȣ ˍ˘˙ˍˎˍ˒ˏˍȟ ˎȢ˙Ȣ ˍˑ˕ˎˍ˒ˏȟ ˍȢ˛Ȣ ˎ˛˜ˍ˚˛ˏˍ 

ˏ˘˕ˬ˚˕˒ ˪˘˒˗˟˝˛˙ˍː˚˕˟˚˨ˢ ˜˛˘˒˖ ˕ ˕˙˜ˠ˘˩˞˚˛ː˛ ˟˛˗ˍ  
 
˝̟̆̈̍̆ȡ ˏ̒̆ ̃̆̆̒̓̃́̚ ̠̒̏̒̓̏̓ ̉̈ ̍̏̌̆̋̔̌ȟ ̠̋́̇̅́ ̉̈ ̖̎̉ ̠̠̠̃̌̆̓̒ ̒̉̒̓̆̍̏̊ ̠̈́̑̅̏̃Ȣ ˜̞̏̓̏̍̔ ̠̒̏̒̓̏̎̉̆ ̓̆̌ ̒̔̆̒̓̃̆̎̎̏̚ ̈́̃̉̒̉̓ 
̏̓ ̟̖̐̑̏̓̆̋́̉̚ ̘̆̑̆̈ ̖̎̉ ̓̏̋̏̃ ̉ ̏̓ ̟̃̏̈̅̆̊̒̓̃̔̆̄̏̚ ̞̌̆̋̓̑̏̍́̄̎̉̓̎̏̄̏ ̠̐̏̌Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̠̃̏̈̂̔̇̅̆̎̉ȟ ̞̘̌̆̋̓̑̉̆̒̋̏̆ ̐̏̌̆ȟ ̠̉̎̅̔̋̓̏̓̆̑̍̉ȟ ̝̔̌̓̑́ ̜̘̠̃̒̏̋̏́̒̓̏̓̎́ ̠̓̆̑́̐̉ȟ 
̞̌̆̋̓̑̏̍́̄̎̉̓̎̏̆ ̐̏̌̆Ȣ 
 
 

N.M. ALMABAEVA, B.M. ADIBAEV, A.O. BOPANOVA 
EFFECTS OF ELECTROMAGNETIC FIELDS AND A PULSED CURRENT 

 
Resume : All substances consist of molecules, each of them is a system of charges. Therefore, the bodies essentially depends on the current 
flowing through them and from the effects of electromagnetic fields. 
Keywords:  characteristics of the excitation electric field inductothermy, ultra-high-frequency therapy, electromagnetic field.  
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ˡ˟˕˔˕ˍ˟˝˕ˬ                                                                      PHTHISIATRY 
 
ˠˑ˗ φρφ-002.5-053.2-07 

 
ˍȢːȢ ˕˞ˍ˒ˏˍȟ ˑȢ˚Ȣ ˍˢ˙˒˟˗ˍ˘˕˒ˏˍȟ ˡȢ˕Ȣ ˟˛˘˗˕˚ˎ˒˗˛ˏˍȟ ːȢˑȢ ˟ˠ̆ ˒˙˕˞˛ˏˍ  
˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ȟ 

˗̖́̈́̒̋̉̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̜̎̆̐̑̆̑̃̎̏̄̏ ̠̏̂̑́̈̏̃́̎̉ȟ 
˜̜̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̊ ̅̉̒̐́̎̒̆̑ ̄Ȣ ˍ̜̌̍́̓ 

 
˗˘˕˚˕ˤ˒˞˗ˍˬ ˢˍ˝ˍ˗˟˒˝˕˞˟˕˗ˍ ˟ˠˎ˒˝˗ˠ̆ ˒˔ˍ ˠ ˑ ˒˟˒˖ ˚ˍ ˞˛ˏ˝˒˙˒˚˚˛˙ ˪ ˟ˍ˜˒ 

 
ˍ̎́̌̉̈ ̘̋̌̉̎̉̆̒̋̏̊ ̖́̑́̋̓̆̑̉̒̓̉̋̉ ̓̔̂̆̑̋̔̌̆̈́  ϊύ ̅̆̓̆̊ȟ ̐̏̈̃̏̌̉̌ ̝̔̒̓́̎̏̃̉̓ȟ ̘̓̏ ̐̑̆̏̂̌́̅́̌̉ ̘̜̐̆̑̃̉̎̆ ̜̏̑̍̕ ɉ̓̔̂̆̑̋̔̌̆̈ 
̜̖̃̎̔̓̑̉̄̑̔̅̎ ̘̖̌̉̍́̓̉̆̒̋̉̕ ̔̈̌̏̃ - φό ɉψτȟψϻɊ  ̉  ̘̜̐̆̑̃̉̎̊  ̜̓̔̂̆̑̋̔̌̆̈̎̊  ̋̏̍̐̌̆̋̒ - υω ɉφυȟϊϻɊȢ ˕̈ ̖̎̉ χυȟόϻ ̜̠̠̝̃̃̌̌̉̒̐̑̉ 
̖̟̈́̓̉́̆̊̚ ̒̓́̅̉̉ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̗̐̑̏̆̒̒́Ȣ ˎ̜́̋̓̆̑̉̏̃̅̆̌̆̎̉̆ ̜̠̃̃̌̆̎̏ ̃ φȟόϻ ̍̉̋̑̏̒̋̏̐̉̆̊ ̉  ̃  ωȟϋϻ ̘̒̌̔́̆̃ ̍̆̓̏̅̏̍ 
̐̏̒̆̃́Ȣˠ φȟόϻ ̝̜̖̂̏̌̎̔̒̓́̎̏̃̌̆̎́ ̠̍̎̏̇̆̒̓̃̆̎̎́ ̠̌̆̋́̑̒̓̃̆̎̎́  ̘̝̔̒̓̏̊̉̃̏̒̓Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̘̜̐̆̑̃̉̎̊ ̓̔̂̆̑̋̔̌̆̈ȟ ̅̆̓̉ȟ ̠̍̉̋̏̂́̋̓̆̑̉ ̓̔̂̆̑̋̔̌̆̈́ 
 
ˍ̝̝̋̓̔́̌̎̏̒̓ ̜̓̆̍ȡ ˔̝́̂̏̌̆̃́̆̍̏̒̓ ̓̔̂̆̑̋̔̌̆̈̏̍ ̅̆̓̆̊ 
̠̠̠̃̌̆̓̒ ̜̃́̇̎̍ ̘̐̑̏̄̎̏̒̓̉̆̒̋̉̍ ̐̏̋́̈́̓̆̌̆̍ȟ 
̟̏̓̑́̇̉̍̚ ̟̏̂̔̚ ̞̘̟̐̉̅̆̍̉̆̒̋̔ ̗̟̒̉̓̔́̉ ̃ ̑̆̄̉̏̎̆Ȣ ˔́ 
̐̏̒̌̆̅̎̉̆ ̜̄̏̅ ̃ ̒̓̑́̎̆ ̘̏̓̍̆̆̎̏ ̈́̍̆̓̎̏̆ ̒̎̉̇̆̎̉̆ 
̞̘̖̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉ ̐̏̋́̈́̓̆̌̆̊ȟ ̉ ̒̑̆̅̉ ̅̆̓̆̊ 
̞̘̠̐̉̅̆̍̉̆̒̋́ ̗̠̒̉̓̔́̉ ̝̏̓̎̏̒̉̓̆̌̎̏ ̒̓́̂̉̌̉̈̉̑̏̃́̎́ 
[1,2]. ˏ̍̆̒̓̆ ̒ ̓̆̍ ̓̔̂̆̑̋̔̌̆̈ ̔ ̅̆̓̆̊ ̉ ̐̏̅̑̏̒̓̋̏̃ ̠̏̒̓́̆̓̒ 
̝̒̆̑̆̈̎̏̊ ̐̑̏̂̌̆̍̏̊ȟ ̐̑̏̅̏̌̇́̆̓ ̖̙̝̠̔̔̅́̓̒  ̘̠̋̌̉̎̉̆̒̋́ 
̒̓̑̔̋̓̔̑́ȟ ̘̠̏̓̍̆́̆̓̒ ̘̔̃̆̌̉̆̎̉̆ ̘̜́̒̓̏̓ ̌̆̋́̑̒̓̃̆̎̎̏-
̘̜̖̔̒̓̏̊̉̃ ̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́ ɍσɎȢ  ˏ̒̆ ̞̓̏ ̓̑̆̂̔̆̓ 

̙̠̒̏̃̆̑̆̎̒̓̃̏̃́̎̉ ̜̖̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎ ̠̍̆̑̏̐̑̉̓̉̊Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ȡ ̘̉̈̔̆̎̉̆ ̘̋̌̉̎̉̆̒̋̏̊ 
̖́̑́̋̓̆̑̉̒̓̉̋̉ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̗̐̑̏̆̒̒́ ̎́ ̒̏̃̑̆̍̆̎̎̏̍ 
̞̓́̐̆Ȣ 
˜̜̑̏́̎́̌̉̈̉̑̏̃́̎ ̜̅́̎̎̆ φω  ̅̆̓̆̊  ̜̃̐̆̑̃̆ ̙̖̈́̂̏̌̆̃̉ 
̓̔̂̆̑̋̔̌̆̈̏̍ ̈́ ̐̆̑̉̏̅ ̒ ςπρπ-ςπρς̄̄Ȣ  ˏ̒̆ ̜́̎́̌̉̈̉̑̔̆̍̆ 
̗̌̉́ ̜̂̌̉ ̠̇̉̓̆̌̍̉  ̄Ȣˍ̜̌̍́̓Ȣ 
˚́̍̉ ̜̐̑̏́̎́̌̉̈̉̑̏̃́̎ ̜̠̠̝̃̃̌̆̍̏̒̓ ̓̔̂̆̑̋̔̌̆̈́ ̃ 
̘̜̖̑́̈̌̉̎ ̖̑́̊̏̎́ ̄Ȣ ˍ̜̌̍́̓ ɉ̑̉̒̔̎̏̋ ρɊȢ 

 

 
˝̉̒̔̎̏̋ ρ - ̝ ̝́̂̏̌̆̃́̆̍̏̒̓ ̓̔̂̆̑̋̔̌̆̈̏̍ ̔ ̅̆̓̆̊ ̃ ̘̜̖̑́̈̌̉̎ ̖̑́̊̏̎́ ̄Ȣ ˍ̜̌̍́̓ ɉϷɊ 

 
˕̈ ̐̑̆̅̒̓́̃̌̆̎̎̏̄̏ ̑̉̒̔̎̋́ ρ ̃̉̅̎̏ȟ ̘̓̏ ̃ ςπρπ ̄̏̅̔ 
̜̠̜̖̃̃̌̆̎̎ ̝̜̖̂̏̌̎ ̜̍̆̇̑́̊̏̎̎̍ 
̜̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̍ ̅̉̒̐́̎̒̆̑̏̍ ɉ˙˝˜˟ˑɊ ˓̜̆̓̒̔̒̋̏̄̏ 
̉ ˍ̌́̓́̔̒̋̏̄̏ ̑́̊̏̎̏̃ ̜̂̌̏ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ɉτψȟςϷ 
ɊȢ ˏ ˍ̞̔̈̏̃̒̋̏̍ ̑́̊̏̎̆ ̃ ςπρς ̄̏̅̔ ̙̖̈́̂̏̌̆̃̉ ̅̆̓̆̊  ̜̂̌̏ ̃ 
2-3 ̑́̈́ ̝̙̂̏̌̆ȟ ̘̆̍ ̃ ̐̑̆̅̆̅̔̉̆̚ ̜̄̏̅  ɉφςȟυϷɊȢ 

˚̖̆̏̂̏̅̉̍̏ ̝̏̓̍̆̓̉̓ȟ ̘̓̏  ̉̈ ̏̂̆̄̏̚ ̘̋̏̌̉̆̒̓̃́ 
̙̖̈́̂̏̌̆̃̉ ̅̆̓̆̊ ɉφωɊȟ ̈́ ̜̉̒̒̌̆̅̔̆̍̆ ̜̄̏̅ ̝̙̂̏̌̉̎̒̓̃̏ 
̘̒̌̔́̆̃ ̓̔̂̆̑̋̔̌̆̈́ ̟̝̎́̂̌̅́̌̏̒ ̃ ˟̔̑̋̒̉̂̒̋̏̍  ̉ 
ˍ̌́̓́̔̒̋̏̍ ̖̑́̊̏̎́ ɉ̃ ςπρπ̄ȢɊȢ ˜̑̏̃̆̅̆̎ ́̎́̌̉̈ ̙̖̈́̂̏̌̆̃̉ 
̅̆̓̆̊ ̐̏ ̃̏̈̑́̒̓́̍ ɉ̑̉̒̔̎̏̋ ςɊȢ 
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˝̉̒̔̎̏̋ ς - ̋ ́̒̐̑̆̅̆̌̆̎̉̆ ̝̜̖̂̏̌̎ ̓̔̂̆̑̋̔̌̆̈̏̍ ̅̆̓̆̊ ̐̏ ̃̏̈̑́̒̓́̍ ɉϷɊ 

 
˕̈ ̐̑̆̅̒̓́̃̌̆̎̎̏̄̏ ̑̉̒̔̎̋́ ς ̃̉̅̎̏ȟ ̘̓̏ ̏̒̎̏̃̎̏̊ ̐̉̋ 
̠̈́̂̏̌̆̃́̎̉ ̖̠̐̑̉̏̅̉̓̒ ̎́ ̜̃̏̈̑́̒̓̎̆ ̜̄̑̔̐̐  τ-υ ̌̆̓ ̉ ̏̓ 
ψ ̅̏ ρτ ̌̆̓Ȣ ˞̠̃̈́̎̏ ̞̓̏ȟ ̃̉̅̉̍̏ȟ ̒ ̔̄́̒́̎̉̆̍ 
̘̐̏̒̓̐̑̉̃̉̃̏̎̏̄̏ ̉̍̍̔̎̉̓̆̓́Ȣ ˕̘̝̈̔́̌́̒ 
̞̘̠̐̉̅̆̍̉̏̌̏̄̉̆̒̋́ ̖́̑́̋̓̆̑̉̒̓̉̋́ ̝̒̆̍̉Ȣ ˟́̋ȟ ̐̑̏̇̉̃́̌̉  
̃ ̘̏́̄̆ ̓̔̂̆̑̋̔̌̆̈̎̏̊ ̗̉̎̆̋̉̉̕ ςφȟρϷ ̙̖̈́̂̏̌̆̃̉ ̅̆̓̆̊Ȣ 
˜̘̑̉̆̍ ̃ ̏̒̎̏̃̎̏̍ ̘̏̓̍̆̆̎ ̜̃̎̔̓̑̉̒̆̍̆̊̎̊ ̋̏̎̓́̋̓ ̒ 
̝̜̂̏̌̎̍ ̓̔̂̆̑̋̔̌̆̈̏̍Ȣ   ˍ̎́̌̉̈ ̔̒̌̏̃̉̊ ̠̐̑̏̇̉̃́̎̉ 
̐̏̋́̈́̌ȟ ̘̓̏ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ̙̈́̂̏̌̆̃̉̆ ̅̆̓̉ 
̐̑̏̇̉̃́̌̉ ̃ ̠̖̔̒̌̏̃̉ ̒ ̐̏̎̉̇̆̎̎̏̊ ̝̟̋̏̍̏̑̓̎̏̒̓̕Ȣ ˘̗̉ 
̎̆ ̟̖̉̍̆̉̚ ̠̐̏̒̓̏̎̎̏̄̏ ̍̆̒̓́ ̝̇̉̓̆̌̒̓̃́ ̜̂̌̏ ρω 
ɉςχȟυϷɊȟ  ̖̇̉̃̔̉̚ ̃ ̘́̒̓̎̏̍ ̅̏̍̆ ̂̆̈ ̔̅̏̂̒̓̃ τσ ɉφςȟσϷɊȟ 
̋̏̍̎́̓̔ ̃ ̠̖̏̂̆̇̉̓̉̚  ρρɉρυȟωϷɊȟ ̋̃́̑̓̉̑̔ ̒̏ ̃̒̆̍̉ 
̔̅̏̂̒̓̃́̍̉ ̉̍̆̌̉ ̙̝̌̉ ρυ ɉςρȟχϷɊȢ  ˍ̎́̌̉̈ ̒̆̍̆̊̎̏̄̏  
̠̐̏̌̏̇̆̎̉ ̐̏̋́̈́̌ȟ ̘̓̏ ̃ ̐̏̌̎̏̊  ̝̒̆̍̆ ̐̑̏̇̉̃́̌̉   τυ 
ɉφυȟςϷɊ  ̅̆̓̆̊ȟ ̃ ̎̆̐̏̌̎̏̊ȟ ̓Ȣ̆Ȣ ̝̍́̓ ̘̏̅̉̎̏̋́ ̉̌̉ ̗̏̓̆ ̒ 
̝̅̆̓̍̉  ρω ɉςχȟυϷɊȟ ̜̒̉̑̏̓ȟ ̜̟̠̃̏̒̐̉̓̃́̉̆̒̚ ̃ 

̜̖̄̏̒̔̅́̑̒̓̃̆̎̎ ̘̠̖̔̑̆̇̅̆̎̉  ς ɉςȟψϷɊȟ ̇̉̃̔̉̆̚ ̎́ 
̘̐̏̐̆̆̎̉̉ ̔ ̑̏̅̒̓̃̆̎̎̉̋̏̃  σ ɉτȟσϷɊȢ  ˕̈ ̏̂̆̄̏̚ ̘̉̒̌́ 
̙̖̈́̂̏̌̆̃̉ ̅̆̓̆̊ ɀ ̙̝̋̏̌̎̏̄̏ ̃̏̈̑́̒̓́ ̒̏̒̓́̃̉̌̉ - 43,4%,  
̙̝̅̏̋̏̌̎̏̄̏ -υφȟυϷ ̘̒̌̔́̆̃Ȣ  ˚̖̆̏̂̏̅̉̍̏ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̉̈ 
υφȟυϷ ̅̆̓̆̊ ̙̝̅̏̋̏̌̎̏̄̏ ̃̏̈̑́̒̓́ ̝̓̏̌̋̏ ρ ̑̆̂̆̎̏̋ 
̐̏̒̆́̌̚ ̅̆̓̒̋̉̊ ̒́̅ȟ ̝̜̏̒̓́̌̎̆ ̒̏̒̓́̃̉̌̉ ̘̉̒̌̏ 
̜̖̎̆̏̑̄́̎̉̈̏̃́̎̎Ȣ ˟̔̂̆̑̋̔̌̆̈ ̔ ̝̜̖̂̏̌̎ ̜̠̃̃̌̆̎ ̐̑̉ 
̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̖̏̒̍̏̓̑́ τψ ɉφωȟυϷɊȟ  ̝̜̏̒̓́̌̎̆ ςρ 
ɉσπȟτϷɊ ̝̏̂̑́̓̉̌̉̒ ̋ ̘̃̑́̔ ̃ ̠̒̃̈̉ ̒ ̖̙̔̔̅̆̎̉̆̍ 
̘̠̒́̍̏̔̃̒̓̃̉Ȣ ˞̑̆̅̉ ̙̖̈́̂̏̌̆̃̉ ̓̔̂̆̑̋̔̌̆̈̏̍ ̃ ̜̑́̈̎̆ 
̒̑̏̋̉ ̐̏̒̌̆ ̗̗̃́̋̉̎́̉̉ ˎˣ˓ȟ ̘̝̏̓̍̆́̌̉̒ ̘̑̔̂̉̋̉ 
̘̃̆̌̉̉̎̏̊ ̏̓ σ ̅̏ ψ ̍̍ ̔ υτ ɉχψȟςϷɊȟ ̔ ρυ ɉςρȟχϷɊ ̜̍̆̒̓̎̆ 
̘̜̐̏̒̓̐̑̉̃̉̃̏̎̆ ̈̎́̋̉ ̏̓̒̔̓̒̓̃̏̃́̌̉ȟ ̖̠̏̓ ̞̓̉ ̅̆̓̉ ̜̂̌̉ 
̜̐̑̉̃̉̓ ̗̃́̋̉̎̏̊ ˎˣ˓Ȣˍ̎́̌̉̈ ̘̋̌̉̎̉̆̒̋̏̊ ̜̒̓̑̔̋̓̔̑ 
̐̏̋́̈́̌ȟ ̘̓̏ ̃ ̏̒̎̏̃̎̏̍ ̐̑̆̏̂̌́̅́̌̉ ̘̜̐̆̑̃̉̎̆ ̜̏̑̍̕ 
ɉ˟̗́̂̌̉́ ρɊȢ 

 
˟̗́̂̌̉́ ρ - ̋ ́̒̐̑̆̅̆̌̆̎̉̆ ̝̜̖̂̏̌̎ ̓̔̂̆̑̋̔̌̆̈̏̍ ̅̆̓̆̊ ̐̏ ̘̋̌̉̎̉̆̒̋̉̍ ̏̑̍́̍̕   

˗̘̌̉̎̉̆̒̋̉̆ ̜̏̑̍̕ ˍ̜̎́̌̉̈̉̑̔̆̍̆ ̜̄̏̅ ˏ̒̆̄̏ 

ςπρπ̄Ȣ ςπρρ̄Ȣ ςπρς̄Ȣ 

˟ˏː̆ ˠ 12 (17,3%) 12(17,3%) 4(5,8%) 28(40,4%) 

˜˟ ̠ 8 (11,5%) 2 (2,9%) 5 (7,2%) 15 (21,6%) 

ˑ̜̉̒̒̆̍̉̎̉̑̏̃́̎̎̊ - - 2(2,9%) 2(2,9%) 

˕̝̜̎̉̌̓̑́̓̉̃̎̊̕ 3(4,3%) - 3(4,3%) 6(8,6%) 

˙̜̉̌̉́̑̎̊ 1(1,4%) 1(1,4%) 2(2,9%) 4(5,8%) 

˟̜̔̂̆̑̋̔̌̆̈̎̊ ̐̌̆̃̑̉̓ 3(4,3%) 1(1,4%) 2(2,9%) 6(8,6%) 

˟̔̂̆̑̋̔̌̆̈ ̋̏̒̓̆̊ ̉ ̒̔̒̓́̃̏̃ 2(2,9%) 1(1,4%) - 3(4,3%) 

˟̔̂̆̑̋̔̌̆̈ ̙̘̋̉̆̎̉̋́ - - 1(1,4%) 1(1,4%) 

˟˜˘ˠ - - 2(2,9%) 2(2,9%) 

˟̔̂̆̑̋̔̌̆̈ ̄̌́̈ - 1(1,4%) 1(1,4%) 2(2,9%) 

˕̓̏̄̏ 29(42,1%) 18(26,0) 22(31,9%) 69(100,0%) 

 
ˑ̜́̎̎̆ ̗̜̓́̂̌̉ ρ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̓̏̍ȟ ̘̓̏ ̒̑̆̅̉ 
̘̖̋̌̉̎̉̆̒̋̉ ̏̑̍̕ ̘̝̜̈̎́̉̓̆̌̎̊ ̝̜̔̅̆̌̎̊ ̃̆̒ ̒̏̒̓́̃̉̌̉ 
̅̆̓̉ ̒ ̓̔̂̆̑̋̔̌̆̈̏̍ ̜̖̃̎̔̓̑̉̄̑̔̅̎ ̘̖̌̉̍́̓̉̆̒̋̉̕ ̔̈̌̏̃ 
ςψ ɉτπȟτϷɊ ̉ ̘̜̐̆̑̃̉̎̍ ̜̓̔̂̆̑̋̔̌̆̈̎̍ ̋̏̍̐̌̆̋̒̏̍ ρυ 
ɉςρȟφϷɊȢ ˍ̎́̌̉̈  ̜̠̜̖̃̃̌̆̎̎ ̗̘̖̒̐̆̉̉̆̒̋̉̕ ̗̐̑̏̆̒̒̏̃ 
̐̏̋́̈́̌ȟ ̘̓̏ ̘̐̏̓̉ ̝̓̑̆̓ ̝̜̖̂̏̌̎ ςς ɉσρȟψϷɊ ̜̠̜̃̃̌̆̎ ̐̑̉ 
̖̟̈́̓̉́̆̊̚ ̒̓́̅̉̉ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ ̗̐̑̏̆̒̒́ ̃ ̖̌̆̄̋̉ȟ ̓Ȣ̆Ȣ ̃ 
́̈̆̕ ̜̠̑́̒̒́̒̃́̎̉ ̉ ̠̔̐̌̏̓̎̆̎̉Ȣ ˠ τσ ɉφςȟσϷɊ ̝̜̖̂̏̌̎ 
̗̐̑̏̆̒̒ ̜̂̌ ̃ ́̈̆̕ ̝̗̉̎̉̌̓̑́̉̉̕ȟ ̉ ̃ τ ɉυȟχϷɊ ̘̏̓̍̆̆̎ 
̑́̒̐́̅ ̘̌̆̄̏̎̏̊ ̓̋́̎̉ ̉̌̉ ̏̂̒̆̍̆̎̆̎̉̆Ȣ ˏ̜̅̆̌̆̎̉̆ 
̍̉̋̏̂́̋̓̆̑̉̊ ̓̔̂̆̑̋̔̌̆̈́ ̏̂̎́̑̔̇̆̎̏ ̃ ςȟψϷ 
̍̉̋̑̏̒̋̏̐̉̆̊ ̉  ̃  υȟχϷ ̘̒̌̔́̆̃ ̍̆̓̏̅̏̍ ̐̏̒̆̃́Ȣ ˠ ς ɉςȟψϷɊ 

̐̑̉ ̏̐̑̆̅̆̌̆̎̉̉ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ 
̔̒̓́̎̏̃̌̆̎́ ̠̍̎̏̇̆̒̓̃̆̎̎́ ̠̌̆̋́̑̒̓̃̆̎̎́ ̘̝̔̒̓̏̊̉̃̏̒̓ 
ɉ˙˘ˠɊȟ ̔ ̝̜̖̏̒̓́̌̎ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓  ˙ˎ˟ ̋ 
̜̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̍ ̐̑̆̐́̑́̓́̍ ̜̂̌́ 
̖̒̏̑́̎̆̎́Ȣ˞̜̓́̎̅́̑̓̎̆ ̜̑̆̇̉̍ ̖̉̍̉̏̓̆̑́̐̉̉ 
̜̍̎̏̄̏̋̏̍̐̏̎̆̎̓̎̍̉ ̜̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̍̉ 
̐̑̆̐́̑́̓́̍̉ ̐̆̑̃̏̄̏ ̠̑̅́ ̘̐̏̌̔̉̌̉ φχ ɉωχȟρϷɊȢ ˟́̋̉̍ 
̏̂̑́̈̏̍ȟ ̘̉̈̔̆̎̉̆ ̘̋̌̉̎̉̆̒̋̏̊ ̜̒̓̑̔̋̓̔̑ ̓̔̂̆̑̋̔̌̆̈́ 
̒̑̆̅̉ ̅̆̓̆̊ȟ ̐̏̈̃̏̌̉̌̏ ̜̝̃̅̆̌̉̓ ̎́̉̂̏̌̆̆ ̘̜̈̎́̉̍̆ ̉̈ 
̖̎̉ȡ  
1. ˍ̎́̌̉̈ ̘̋̌̉̎̉̆̒̋̏̊ ̜̒̓̑̔̋̓̔̑ ̐̏̋́̈́̌ȟ ̘̓̏ ̃ ̏̒̎̏̃̎̏̍ 
̐̑̆̏̂̌́̅́̌̉ ̘̜̐̆̑̃̉̎̆ ̜̏̑̍̕ ɉ̓̔̂̆̑̋̔̌̆̈ 
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228 

̜̖̃̎̔̓̑̉̄̑̔̅̎ ̘̖̌̉̍́̓̉̆̒̋̉̕ ̔̈̌̏̃ - ςψ ɉτπȟτϷɊ ̉  
̘̜̐̆̑̃̉̎̊  ̜̓̔̂̆̑̋̔̌̆̈̎̊  ̋̏̍̐̌̆̋̒ - 15 (21,6%). 

2. ˚́ ̒̏̃̑̆̍̆̎̎̏̍ ̞̓́̐̆ ̘̐̏̓̉ ̝̓̑̆̓ ̝̜̖̂̏̌̎ σρȟψϷ 
̜̠̠̟̠̃̃̌̓̒ ̐̑̉ ̖̟̈́̓̉́̆̊̚ ̒̓́̅̉̉ ̗̘̒̐̆̉̉̆̒̋̏̄̏̕ 
̗̐̑̏̆̒̒́Ȣ 

3. ˏ̜̅̆̌̆̎̉̆ ̍̉̋̏̂́̋̓̆̑̉̊ ̓̔̂̆̑̋̔̌̆̈́ ̏̂̎́̑̔̇̆̎̏ ̃ 
ςȟψϷ ̍̉̋̑̏̒̋̏̐̉̆̊ ̉  ̃  υȟχϷ ̘̒̌̔́̆̃ ̍̆̓̏̅̏̍ ̐̏̒̆̃́Ȣˠ 
ςȟψϷ ̝̜̖̂̏̌̎̐̑̉ ̏̐̑̆̅̆̌̆̎̉̉ ̓̆̒̓́ ̎́ ̟̌̆̋́̑̒̓̃̆̎̎̔ 
̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̔̒̓́̎̏̃̌̆̎́ ̠̍̎̏̇̆̒̓̃̆̎̎́ 
̠̌̆̋́̑̒̓̃̆̎̎́ ̘̝̔̒̓̏̊̉̃̏̒̓Ȣ 

 
 
 
 

˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˍ̂̉̌̅́̆̃ ˟Ȣ˥Ȣȟ ˎ̆̑̉̋̏̃́ ˪ȢˍȢȟ ˞̆̑̉̋̂́̆̃́ ˗Ȣ˞Ȣȟ ˟̖̆̍̉̑́̎̏̃́ ˍȢ˟Ȣȟ ˎ̙̆̒̒̓̑́̎̏̃́ ˬȢˏȢ ˍ̍̂̔̌́̓̏̑̎̏̆ ̘̌̆̆̎̉̆ ̝̜̖̂̏̌̎ ̓̔̂̆̑̋̔̌̆̈̏̍ ̃ 
˝̆̒̐̔̂̌̉̋̆ ˗̖́̈́̒̓́̎ ȾȾ ˡ̝̠̓̉̈̉̏̐̔̌̍̏̎̏̌̏̄̉Ȣ ɀ 2014. - ΟρɉςτɊȢ - ˞ Ȣτ-8. 

2 ˍ̧̋̒̎̏̃́ ˏȢˍȢȟ ˞̝̠̆̃̏̒̓̎̏̃́ ˟ȢˍȢȟ ˗̌̆̃̎̏ ˚Ȣ˕Ȣ ˟̔̂̆̑̋̔̌̆̈ ̔ ̅̆̓̆̊ ̉ ̐̏̅̑̏̒̓̋̏̃ ̃ ˝̏̒̒̉̉ ̋ ̘̎́́̌̔ XXI  ̃ȾȾ ˏ̆̒̓̎̉̋ 
˝̏̒̈̅̑́̃̎́̅̈̏̑́Ȣ -2013. - ΟσȢ ɀ ˞ . 18-21. 

3 ˎ̆̋̆̍̂́̆̃́ ːȢ˞Ȣ ̉ ̅̑Ȣ ˔̝́̂̏̌̆̃́̆̍̏̒̓ ̉ ́̎́̌̉̈ ̐̏̋́̈́̓̆̌̆̊ ̜̖̓̔̂̆̑̋̔̌̉̎̏̃ ̐̑̏̂ ̔ ̅̆̓̆̊ ̃ ̞̘̋̏̌̏̄̉̆̒̋̉ ̘̎̆̂̌́̄̏̐̏̌̔̎̏̍ 
̑̆̄̉̏̎̆ ȾȾ ˡ̝̠̓̉̈̉̏̐̔̌̍̏̎̏̌̏̄̉Ȣ ɀ 2008. - ΟςɉρτɊȢ - ˞ Ȣρπ-15. 

 
 
 

ˍȢːȢ ˕˞ˍ˒ˏˍȟ ˑȢ˚Ȣ ˍˢ˙˒˟˗ˍ˘˕˒ˏˍȟ ˡȢ˕Ȣ ˟˛˘˗˕˚ˎ˒˗˛ˏˍȟ ːȢˑȢ ˟ˠ̆ ˒˙˕˞˛ˏˍ  
˟ˠˎ˒˝˗ˠ˘˒˔ː˒ ˥ˍ˘ˑ˨ˍ˚ ˎˍ˘ˍ˘ˍ˝ˑ˨  ˗ˍ˔˴˝ː˴ ˟ˍ ˑˍ ˨ ˗˘˕˚˕˗ˍ˘˨ ˝˨˘˨˙˨ 

 
˟ ̨̊̎ȡ ˟̔̂̆̑̋̔̌̆̈̄̆ ̙̜́̌̅ ́̎  φω ̜̂́̌́̎  ̜̋̌̉̎̉̋́̌  ̓ ̨̑̌̆̑̎ ̜̒́̑́̐̓́̌̅Ȣ ̨̨́̈̑̄ ̓́ ̅́ ̜̂́̒̍ ̂ ̨̨̌̄̎ ̨̨̨̨̙̂̑̎̌̋ ̓̔̂̆̑̋̔̌̆̈ 

̜̑́̊̅ȟ ̜̏̎  ̨̨̙̎̅̆ ̨̨̨̙̋̆̔̅̆̌̋ ̌̉̍́̕ ̓ ̨̨̨̎̎  ̨̓̔̂̆̑̋̔̌̆̈ τπȟτϷ ̇ ̎̆ ̨̨̨̨̙̂̑̎̌̋ ̨̓̔̂̆̑̋̔̌̆̈̅ ̋̏̍̐̌̆̋̒ ςρȟφϷ ̜́̎ ̓́̌ ́̎Ȣ 
˞̗̜̐̆̉̉̋́̌̕  ̨̑̅̒ σρȟψϷ ̨̨̨̂̆̌̒̆̎̅̌̄ ̓ ̍̆̎̅̆̄̆̎ ̨̋̆̈̎̅̆ ̜́̎ ̓́̌ ́̎Ȣ ˟̔̂̆̑̋̔̌̆̈ ̠̜̍̉̋̏̑̂́̋̓̆̑̉̒ ςȟψϷ ̠̍̉̋̑̏̒̋̏̐̉ ̇ ̎̆ 
υȟχϷ ̒̆̂̔ ̨̨̅̒̍̆̎ ̜́̎ ̜̓́̌̐ȟ ̜̏̎  ̨̨̙̎̅̆ ςȟψϷ  ̅ ̨̑̄̆ ̓ ̨̨̨̨̈̍̅̌̄ ̅ ̌̆̌̅̆̌̄̆̎Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ  ̂ ̨̨̨̨̙̑̎̌̋ ̓̔̂̆̑̋̔̌̆̈ȟ ̂́̌́̌́̑ȟ ̓̔̂̆̑̋̔̌̆̈ ̠̜̍̉̋̏̂́̋̓̆̑̉̒ 
 

 
 

A.G. ISSAYEVA, D.N. AKHMETKALIYEVA, F.I. 4/,+)."%+/6ˍȢȟ 'Ȣ$Ȣ TULEMISOVA 
THE CLINICAL CHARACTERISTIC OF TUBERCULOSIS AT CHILDREN AT THE PRESENT STAGE 

 
Resume: The analysis of the clinical characteristic of tuberculosis of 69 children, allowed to establish that primary forms (tuberculosis of 
intra chest lymph nodes - 28 (40,4%) and primary tubercular complex - 15 prevailed (21,6%). From them 31,8% came to light at the calming-
down stage of specific process. Allocation of bacteria  is revealed in 2,8% by microscopy and in 5,7% of cases by a crops method. At 2,8% of 
patients multiple medicinal stability is established. 
Keywords:  primary tuberculosis, children, tuberculosis mikobakteriya 
 
 
 
 
 
 
ˠˑ˗ φρφ-002.5 
 

ˍȢ˞Ȣ ˝ˍ˗˕˥˒ˏˍȟ ːȢˍȢ ˥˛˜ˍ˒ˏˍȟ ːȢ˪Ȣ ˟ˠ˘˒˜˛ˏˍȟ ˟Ȣ˗Ȣ ˠ˟ˍːˍ˚˛ˏˍȟ ˑȢˍȢ ˓ˠ˙ˍˢˍ˚˛ˏˍ  
˗̖́̈́̒̋̉̊ ̗̝̜̎́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̉̍Ȣ ˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃́̕ 

 
ˍ˘ː˛˝˕˟˙ ˑ˕ˍː˚˛˞˟˕˗˕ ˟ˠˎ˒˝˗ˠ˘˒˔˚˛ː˛ ˙˒˚˕˚ː˕˟ˍ 

 
ˏ ̠̎́̒̓̏̆̆̚ ̠̃̑̆̍ ̟̠̎́̂̌̅́̆̓̒ ̐́̓̏̍̏̑̏̈̕ ̘̠̓̆̆̎̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ȟ ̜̋̏̓̏̑̊ ̠̠̠̐̑̏̃̌̆̓̒ ̃ ̐̑̆̏̂̌́̅́̎̉̉ 
̞̗̍̆̎̉̎̄̏̎̆́̌̉̓́̕ȟ ̘́̒̓̏̊ ̗̄̆̎̆̑́̌̉̈́̉̆̊ ̗̐̑̏̆̒̒́ȟ ̒̓̆̑̓̏̒̓̉ ̖̜̖́̑́̋̓̆̑̎ ̉̈̍̆̎̆̎̉̊ ̃ ̌̉̋̃̏̑̆ ̔ ̝̜̖̂̏̌̎ȟ ̘̙̖̐̏̌̔́̃̉ 
̝̜́̎̓̉̂́̋̓̆̑̉́̌̎̆ ̜̐̑̆̐́̑́̓ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̖̜̓̏̑̉̎̏̌̏̎̕ ̉ ̜́̍̉̎̏̄̌̉̋̏̈̉̅ȟ ̘̓̆̆̎̉̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̎́ ̏̎̆̕ ˏ˕ˤ-
̗̉̎̆̋̉̉̕ ɉϊϊȟϋϻɊȟ ̘̎́̌̉̉̉ ̓̔̂̆̑̋̔̌̆̈́ ̒ ̍̎̏̇̆̒̓̃̆̎̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̝̟̔̒̓̏̊̉̃̏̒̓ ɉψτȟτϻɊ ̉  ̜̃̒̏̋̏̊ ̝̝̟̌̆̓́̌̎̏̒̓ ɀ 77,8%. 
˔̘̝̎́̉̓̆̌̎̏̊ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̗̝̟̆̎̎̏̒̓ ̐̑̉ ̏̐̑̆̅̆̌̆̎̉̉ ̞̓̉̏̌̏̄̉̉ ̍̆̎̉̎̄̉̓́ ̏̂̌́̅́̆̓ ̜̒̏̃̑̆̍̆̎̎̊ ̠̍̏̌̆̋̔̌̑̎̏-
̘̄̆̎̆̓̉̆̒̋̉̊ ̍̆̓̏̅ - G-ˢÐÅÒÔȟ ̠̟̐̏̈̃̏̌̉̊̚ ̎̆ ̝̓̏̌̋̏ ̜̠̝̃̃̉̓ ˙ˎ˟ ̃ ̌̉̋̃̏̑̆ȟ ̎̏ ̉ ̝̏̐̑̆̅̆̌̉̓ ̘̎́̌̉̉̆ ̍̎̏̇̆̒̓̃̆̎̎̏̊ 
̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̔̒̓̏̊̉̃̏̒̓̉ ̃ ̘̓̆̆̎̉̆ ̜̂̒̓̑̏̄̏ ̃̑̆̍̆̎̉ ɉς-̖ ̘́̒̏̃ɊȢ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̓̔̂̆̑̋̔̌̆̈ȟ ̜̓̔̂̆̑̋̔̌̆̈̎̊ ̍̆̎̉̎̄̉̓ȟ ̍̉̋̏̂́̋̓̆̑̉̉ ̓̔̂̆̑̋̔̌̆̈́ȟ ̠̒̐̉̎̎̏̍̏̈̄̏̃́ ̝̇̉̅̋̏̒̓ȟ G-xpert. 
 
˟̔̂̆̑̋̔̌̆̈ ɉ˟ˎɊ ̠̠̠̃̌̆̓̒ ̏̅̎̏̊ ̉̈ ̜̖̄̌́̃̎ ̗̖̍̆̅̉̉̎̒̋̉ ̉ 
̗̝̜̖̒̏̉́̌̎ ̐̑̏̂̌̆̍ ̃̏ ̃̒̆̍ ̍̉̑̆Ȣ ˜̏ ̗̏̆̎̋́̍ ̞̋̒̐̆̑̓̏̃ 
ˏ˛˔ȟ ̃ ςπρσ ̄Ȣ ̃ ̍̉̑̆ ̜̂̌̏ ̈́̑̆̄̉̒̓̑̉̑̏̃́̎̏ ω ̍̌̎Ȣ ̜̖̎̏̃ 
̘̒̌̔́̆̃ ̠̈́̂̏̌̆̃́̎̉ ̉ ρȟυ ̍̌̎Ȣ ̒̍̆̑̓̆̊ ̏̓ ̓̔̂̆̑̋̔̌̆̈́  
(Global tuberculosis report  2014) [1].  
˟̔̂̆̑̋̔̌̆̈ ̜̖̍̏̈̄̏̃ ̘̏̂̏̌̏̆̋ ̠̏̓̎̏̒̉̓̒ ̋ ̏̅̎̏̊ ̉̈ 
̎́̉̂̏̌̆̆ ̠̜̖̓̇̆̌ ̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́Ȣ ˞̏̄̌́̒̎̏ 
̘̒̓́̓̉̒̓̉̆̒̋̉̍ ̠̒̃̆̅̆̎̉̍ȟ ̅́̇̆ ̃ ̞̘̋̏̎̏̍̉̆̒̋̉ ̜̖̑́̈̃̉̓ 
̖̒̓̑́̎́ ̜̋́̇̅̊ υ ̘̒̌̔́̊ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ 
̘̠̈́̋́̎̉̃́̆̓̒ ̝̟̄̉̂̆̌ ̗̐́̉̆̎̓́Ȣ ˛̒̎̏̃̏̊ Ⱥ̐̑̏̉̌́̋̓̉̋̉̕Ȼ 
̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̉ ̞̗̍̆̎̉̎̄̏̎̆́̌̉̓́̕ ̠̠̠̃̌̆̓̒ 
̖̉ ̑́̎̎̆̆ ̜̠̃̃̌̆̎̉̆ ̉ ̘̌̆̆̎̉̆ ɍςɎȢ ˝̠̠́̎̎ ̅̉́̄̎̏̒̓̉̋́ 
̓̔̂̆̑̋̔̌̆̈́ ̜̖̍̏̈̄̏̃ ̘̏̂̏̌̏̆̋ ̈́̃̉̒̉̓ ̏̓ 
̎́̒̓̏̑̏̇̆̎̎̏̒̓̉ ̘̃̑́̆̊ ̏̂̆̊̚ ̘̌̆̆̂̎̏̊ ̒̆̓̉ȟ ̓́̋ ̋́̋ 

̝̙̂̏̌̉̎̒̓̃̏ ̝̜̖̂̏̌̎ ɉφπ ϷɊ ̜̃̐̆̑̃̆ ̟̠̄̏̒̐̉̓́̌̉̈̉̑̔̓̒ ̃ 
̗̜̉̎̆̋̉̏̎̎̆̕ ̉ ̘̏̂̆̒̏̍́̓̉̆̒̋̉̆̚ ̗̜̒̓́̉̏̎́̑ ɍςȟσɎȢ ˑ́̇̆ 
̐̑̉ ̘̎́̌̉̉̉ ̘̅̏̒̓́̓̏̎̏ ̍̏̎̏̄̏̚ ́̑̒̆̎́̌́ ̜̖̌̆̋́̑̒̓̃̆̎̎ 
̐̑̆̐́̑́̓̏̃ ̉ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̖̓̆̎̏̌̏̄̉̊ȟ ̝̠̒̐̑́̃̉̓̒ ̒ 
̜̋́̇̅̍ ̘̒̌̔́̆̍ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̠̔̅́̆̓̒ ̎̆ 
̃̒̆̄̅́ȟ ̝̐̏̒̋̏̌̋̔ȟ ̠̠̠̝̃̌̒ ̜̒́̍̍ ̠̜̓̇̆̌̍ ̏̒̌̏̇̎̆̎̉̆̍ 
̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̗̐̑̏̆̒̒́ȟ ̏̎ ̜̂̒̓̑̏ ̐̑̉̃̏̅̉̓ ̋ 
̗̉̎̃́̌̉̅̉̈́̉̉ ɉ̒̎̉̇̆̎̉̆ ̉̎̓̆̌̌̆̋̓́ȟ ̒̌̆̐̏̓́ȟ ̖̄̌̔̏̓́ȟ 
̗̠̄̉̅̑̏̆́̌̉̕ȟ ̘̐́̑́̌̉̉Ɋ ̉ ̅́̇̆ ̒̍̆̑̓̉ ̗̐́̉̆̎̓́ ɍτ-6].  
˜̏̉̒̋ ̐̔̓̆̊ ̗̏̐̓̉̍̉̈́̉̉ ̒̃̏̆̃̑̆̍̆̎̎̏̊ ̅̉́̄̎̏̒̓̉̋̉ȟ 
̑́̈̑́̂̏̓̋̉ ̉ ̠̃̎̆̅̑̆̎̉ ̝̜̖̏̐̓̉̍́̌̎ ̍̆̓̏̅̏̃ ̑́̎̎̆̄̏ 
̜̠̠̃̃̌̆̎̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̠̏̐̑̆̅̆̌̆̓ 
̝̝́̋̓̔́̌̎̏̒̓ ̅́̎̎̏̄̏ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ 
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ˣ̝̟̆̌ ̐̑̏̃̆̅̆̎̎̏̊ ̜̑́̂̏̓ ̠̝̃̉̌́̒ ̑́̈̑́̂̏̓̋́ ́̌̄̏̑̉̓̍́ 
̅̉́̄̎̏̒̓̉̋̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̎́ ̏̒̎̏̃̆ ̘̠̉̈̔̆̎̉  
̏̒̏̂̆̎̎̏̒̓̆̊ ̘̋̌̉̎̉̆̒̋̏̄̏ ̘̠̓̆̆̎̉ ̃ ̜̖̒̏̃̑̆̍̆̎̎ 
̠̖̔̒̌̏̃̉Ȣ  
˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ ̠̉̒̒̌̆̅̏̃́̎̉Ȣ ˜̜̑̏́̎́̌̉̈̉̑̏̃́̎  
̝̜̑̆̈̔̌̓́̓ ̠̏̂̒̌̆̅̏̃́̎̉ ̉ ̘̠̌̆̆̎̉ τς ̝̜̖̂̏̌̎ 
̜̓̔̂̆̑̋̔̌̆̈̎̍ ̍̆̎̉̎̄̉̓̏̍ ɉ̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̏̍̕Ɋȟ 
̖̙̖̠̎́̏̅̉̃̉̒ ̎́ ̗̒̓́̉̏̎́̑̎̏̍ ̘̌̆̆̎̉̉ ̃ ˙̆̇̑́̊̏̎̎̏̍ 
̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̏̍ ̅̉̒̐́̎̒̆̑̆Ȣ ˜̘̝̆̑̃̏̎́́̌̎̏ ̘̝́̒̓ ̉̈ 
̖̎̉ ̐̏̒̓̔̐́̌́ ̃ ̟̄̏̑̏̅̒̋̔ ̗̟̉̎̆̋̉̏̎̎̔̕ ̝̗̂̏̌̎̉̔ȟ ̅̑̔̄̉̆ 
ɀ ̃ ̝̗̜̂̏̌̎̉ ̄̏̑̏̅́Ȣ ˜̏ ̝̑̆̈̔̌̓́̓́̍ ̠́̎̋̆̓̉̑̏̃́̎̉  
̗̏̆̎̆̎́ ̍̆̅̉̋̏-̗̝̠̒̏̉́̌̎́ ̉ ̘̠̋̌̉̎̉̆̒̋́ ̖́̑́̋̓̆̑̉̒̓̉̋́Ȣ 
˘̜́̂̏̑́̓̏̑̎̆ ̠̉̒̒̌̆̅̏̃́̎̉ ̟̘̃̋̌́̌̉ ̘̂́̋̓̆̑̉̏̌̏̄̉̆̒̋̉̆ 
ɉ̠̂́̋̓̆̑̉̏̒̋̏̐̉ ̍́̈̋́ ̜̍̏̋̑̏̓ȟ ̌̉̋̃̏̑́ȟ ̠̍̏̌̆̋̔̌̑̎̏-
̘̄̆̎̆̓̉̆̒̋̉̆ - G-ØÐÅÒÔɊȟ ̉̒̒̌̆̅̏̃́̎̉̆ ̋̑̏̃̉ ɉ̏̂̉̊̚ ́̎́̌̉̈ȟ 
̖̘̂̉̏̉̍̉̆̒̋̉̊Ɋȟ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆Ȣ  
˝̝̜̆̈̔̌̓́̓ ̠̉̒̒̌̆̅̏̃́̎̉. 
˕̘̈̔̆̎̉̆ ̍̆̅̉̋̏-̗̝̒̏̉́̌̎̏̊ ̉ ̘̋̌̉̎̉̆̒̋̏̊  
̖́̑́̋̓̆̑̉̒̓̉̋  ̝̜̖̂̏̌̎ ̜̓̔̂̆̑̋̔̌̆̈̎̍ ̍̆̎̉̎̄̉̓̏̍ 
 ̃̒ ̜̖̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ ̐̏̋́̈́̌̏ȟ ̘̓̏ ̘́̆̚ ̟̂̏̌̆̓ 
̘̜̍̔̇̉̎ ̃ ̃ ̏̈̑́̒̓̆ σρɀ40 ̌ ̆̓ ɉυυȟυϷɊȢ ˠ ̃ ̖̒̆ ̗̐́̉̆̎̓̏̃ 
̈́̂̏̌̆̃́̎̉̆ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̐̑̉ ̏̂̑́̆̎̉̉̚ ̋ ̃ ̘̑́̔ȟ ̐̑̉ 
̞̓̏̍ ̔ τπȟπϷ   - ̜̃̐̆̑̃̆ȟ ̃ ςπȟπϷ ̔̒̓́̎̏̃̌̆̎  ̗̑̆̉̅̉̃ 
̠̈́̂̏̌̆̃́̎̉ȟ  ́ ̃ τπȟπϷ - ̓̔̂̆̑̋̔̌̆̈ ̒ ̍̎̏̇̆̒̓̃̆̎̎̏̊ 
̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̝̟̔̒̓̏̊̉̃̏̒̓Ȣ  

 ɣ̃ ̖̒̆ ̗̐́̉̆̎̓̏̃ ̈́̂̏̌̆̃́̎̉̆ ̜̂̌̏ ̜̠̃̃̌̆̎̏ ̐̑̉ 
̏̂̑́̆̎̉̉̚ ̋ ̃ ̘̑́̔ȟ ̐̑̉ ̞̓̏̍ȟ  ̐ ̑̏̓̆̋́̌̏ ̐̏̅ Ⱥ̍́̒̋̏̊Ȼ ˛˝ˏ˕ 
ɉτυȟπϷɊȟ ˜˟˕ȟ ˛˗˕ ɉτσȟπϷɊȢ ˏ ̗̉̎̆̋̉̏̎̎̏̊̕ ̝̗̂̏̌̎̉̆ 
̝̐̑̆̅̃́̑̉̓̆̌̎̏ ̠̒̓́̃̉̌̒ ̅̉́̄̎̏̈ ̍̆̎̉̎̄̏̋̏̋̋̏̃̏̄̏ 
̍̆̎̉̎̄̉̓́ȟ ̍̉̄̑̆̎̉ȟ ̐̉̆̃̏̊̚ ̗̓̏̋̒̉̋̏̉̎̆̋̉̉̕Ȣ 
˙̝̜̆̎̉̎̄̆́̌̎̆ ̜̒̉̍̐̓̏̍ ̠̝̏̐̑̆̅̆̌̌̉̒ ̔ ̂ ̝̙̏̌̉̎̒̓̃́ 
(94 ϷɊ ̝̜̖̂̏̌̎ȡ ̔ ̃ ̖̒̆ ɂ ̝̑̉̄̉̅̎̏̒̓ ̜̘̜̖̈́̓̌̏̎ ̜̙̗̍ȟ 
 ̔89 % ɂ ̝̜̐̏̌̏̇̉̓̆̌̎̊ ̒̉̍̐̓̏̍ ˗̆̑̎̉̄́Ȣ ˞̜̉̍̐̓̏̍ 
̠̐̏̑́̇̆̎̉ ̘̆̑̆̐̎̏-̜̖̍̏̈̄̏̃ ̎̆̑̃̏̃ ̟̎́̂̌̅́̌̉ ̔ ̓ ̑̆̓̉ 
̝̜̖̂̏̌̎ ɉσς ϷɊȢ ˜̑̉̈̎́̋̉ ̠̐̏̑́̇̆̎̉ ̃̆̆̒̓̃́̚ ̍̏̈̄́ 
ɉ̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̕Ɋ ̐̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̜̂̌̉ ̘̜̏̓̍̆̆̎ 
 ̔̋ ́̇̅̏̄̏ ς-̄ ɉυπȟπϷɊȢ  ˕̈̏̌̉̑̏̃́̎̎̏̆ ̐̏̑́̇̆̎̉̆ ˣ˚˞ 
̉̍̆̌̉ ̝̓̏̌̋̏ ρπȟπϷ ̝̜̖̂̏̌̎Ȣ ˏ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ 
̜̓̔̂̆̑̋̔̌̆̈̎̊ ̍̆̎̉̎̄̉̓ ̜̂̌ ̘̜̃̓̏̑̉̎̍ ̈́̂̏̌̆̃́̎̉̆̍ 
ɉωπȟπϷȟ ˝ЃπȟππρɊ ̉ ̠̑́̈̃̉̌̒ ̎́ ̏̎̆̕ ́̋̓̉̃̎̏̄̏ ̓̔̂̆̑̋̔̌̆̈́ 
̖̌̆̄̋̉Ȣ  

 ˏ ̒̓̑̔̋̓̔̑̆ ̘̖̋̌̉̎̉̆̒̋̉ ̏̑̍̕ ̐̑̆̏̂̌́̅́̌ 
̝̜̉̎̉̌̓̑́̓̉̃̎̊̕ ̓̔̂̆̑̋̔̌̆̈ ̖̌̆̄̋̉  - υπȟπσϷȟ ̜̏̒̓̑̊ 
̜̅̉̒̒̆̍̉̎̉̑̏̃́̎̎̊ ̓̔̂̆̑̋̔̌̆̈ ɉ̜̍̉̌̉́̑̎̊Ɋ  ̘̠̃̒̓̑̆́̌̒ ̃ 
συȟπϷȟ ̉̂̑̏̈̎̏̕-̜̋́̃̆̑̎̏̈̎̊ ɀ ̃  υϷȢ  
˛̝̟̒̏̂̆̎̎̏̒̓ ̘̠̓̆̆̎̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̠̝̃̉̌̏̒ 
̓̏ȟ ̘̓̏ φφȟχϷ ̝̜̖̂̏̌̎ ̜̂̌̉ ˏ˕ˤ-̗̜̉̎̉̉̑̏̃́̎̎̍̉̕Ȣ  

ˎ̝̙̠̏̌́ ̘̝́̒̓ ̝̜̖̂̏̌̎ ɉψπȟπϷȟ ˝ЃπȟππρɊ ̜̂̌̉ 
̜̠̂́̋̓̆̑̉̏̃̅̆̌̉̓̆̌̍̉ȟ ̐̑̉ ̞̓̏̍ ̎́̒̓̏̑́̇̉̃́̆̓ ̜̃̒̏̋̉̊ 
̗̐̑̏̆̎̓ ɉτπϷɊ ̒̑̆̅̉ ̖̎̉ ̗̌̉ ̒ ̓̔̂̆̑̋̔̌̆̈̏̍ ̒ 
̍̎̏̇̆̒̓̃̆̎̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̝̟̔̒̓̏̊̉̃̏̒̓ ɉ˙˘ˠ ˟ˎɊȢ 
ˏ̙́̇̎̆̊̉̍ ̋̑̉̓̆̑̉̆̍ ̠̅̌ ̅̉́̄̎̏̒̓̉̋̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ 
̍̆̎̉̎̄̉̓́ ̠̏̒̓́̆̓̒ ̉̒̒̌̆̅̏̃́̎̉̆ ̒̐̉̎̎̏̍̏̈̄̏̃̏̊ 
̇̉̅̋̏̒̓̉ ɉ˞˙˓Ɋȟ ̏̅̎́̋̏ ̟̃̏̈̎̉̋́̓ ̓̑̔̅̎̏̒̓̉ ̃ 
̗̉̎̓̆̑̐̑̆̓́̉̉ ̌̉̋̃̏̑́Ȣ ˛̅̎́̋̏ȟ ̎̆ ̃̒̆̄̅́ ̜̟̂̃́̓ 
̘̋̌́̒̒̉̆̒̋̉̍̉ ̠̉̈̍̆̎̆̎̉  ˞˙˓ȟ ̓́̋ ̋́̋ ̝̜̂̏̌̎̆ ̅̏ 
̐̏̒̓́̎̏̃̋̉ ̅̉́̄̎̏̈́ȟ ̘̟̐̏̌̔́̓ ̝̐̑̏̓̉̃̏̃̏̒̐́̌̉̓̆̌̎̏̆ 
̘̌̆̆̎̉̆ȟ ̃ ̓̏̍ ̘̉̒̌̆ ̝̜́̎̓̉̂́̋̓̆̑̉́̌̎̆ ̜̐̑̆̐́̑́̓ȟ 
̙̉̑̏̋̏ ̝̜̉̒̐̏̌̈̔̆̍̆ ̃ ̐̑́̋̓̉̋̆ ̉ ̟̏̂̌́̅́̉̆̚ 
̘̓̔̂̆̑̋̔̌̏̒̓́̓̉̆̒̋̏̊ ̝̟́̋̓̉̃̎̏̒̓ȟ ̓́̋̉̆ ̋́̋ 
̖̜̓̏̑̉̎̏̌̏̎̕ ̉ ̜́̍̉̎̏̄̌̉̋̏̈̉̅Ȣ ˚̆̑̆̅̋̏ ̃ ̌̉̋̃̏̑̆ 
̠̟̠̏̐̑̆̅̆̌̓̒ ̝̜̎̏̑̍́̌̎̆ ̐̏̋́̈́̓̆̌̉ ̂̆̌̋́ ̉ ̖̒́́̑́Ȣ 
˞̎̉̇̆̎̉̆ ̖̒́́̑́ ̘̏̓̍̆̆̎̏ ̝̓̏̌̋̏ ̃ υχϷ ̘̒̌̔́̆̃ȟ 
̜̙̐̏̃̆̎̉̆ ̂̆̌̋́  -  ̃  ψφϷ ɉ̏̓ πȟφφ ̅̏ ρȟσς̄Ⱦ̌Ɋȟ ̎̉̈̋̉̊ ̗̉̓̏̈ 
̠̠̏̐̑̆̅̆̌̌̒ ̃ ρυϷȟ ̠̉̂̑̉̎̏̃́̕  ̐̌̆̎̋́ ̜̃̐́̅́̌́ ̎̆ ̃̒̆̄̅́Ȣ 
ˏ ̄̆̍̏̄̑́̍̍̆ ̔ ̝̜̖̂̏̌̎ ̘̝̏̓̍̆́̌́̒ ̠́̎̆̍̉ ρ-ς ̒̓̆̐̆̎̉ȟ 
̜̔̍̆̑̆̎̎̊ ̗̌̆̊̋̏̉̓̏̈ ɉ̅̏ ρςȟπ̖ρπ9Ɋȟ ̘́̆̚ ̃̒̆̄̏ 
̜̠̃̑́̇̆̎̎́ ̠̌̉̍̏̐̆̎̉̕ ̉ ̔̒̋̏̑̆̎̉̆ ˞˛˪Ȣ  
˜̑̉ ̐̏̒̓̔̐̌̆̎̉̉ ̃ ̒ ̗̓́̉̏̎́̑ ̠̒̏̒̓̏̎̉̆ ̔ ̋ ́̇̅̏̄̏ ς-̄̏ 
̗̐́̉̆̎̓́ ̗̝̏̆̎̉̃́̌̏̒ ̋́̋ ̠̓̇̆̌̏̆ ɉυπȟψ ϷɊȟ ́ ̔  ̋ ́̇̅̏̄̏ σ-
̄ ̏ɂ ̋ ̑́̊̎̆ ̠̓̇̆̌̏̆ ɉσυ %). 
˟̠̔̂̆̑̋̔̌̆̈̎́ ̞̠̓̉̏̌̏̄̉ ̗̐̑̏̆̒̒́ ̜̂̌́ ̐̏̅̓̃̆̑̇̅̆̎́ 
̏̂̎́̑̔̇̆̎̉̆̍ ̍̉̋̏̂́̋̓̆̑̉̊ ̓̔̂̆̑̋̔̌̆̈́ ɉ˙ˎ˟Ɋ ̃ ̌ ̉̋̃̏̑̆ȟ 
̐̑̉ ̞̓̏̍ ̜̃̒̏̋̏̊ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̗̝̟̆̎̎̏̒̓ ̏̂̌́̅́̌ 
̜̒̏̃̑̆̍̆̎̎̊ ̠̍̏̌̆̋̔̌̑̎̏-̘̄̆̎̆̓̉̆̒̋̉̊ ̍̆̓̏̅ - G-ˢÐÅÒÔȢ ˠ 
̖̃̒̆ ̝̜̖̂̏̌̎ȟ ̖̠̖̠̎́̏̅̉̒̚ ̎́ ̘̌̆̆̎̉̉ ̃ ̗̉̎̆̋̉̏̎̎̏̍̕ 
̗̒̓́̉̏̎́̑̆ ̠̓̔̂̆̑̋̔̌̆̈̎́ ̞̠̓̉̏̌̏̄̉ ̍̆̎̉̎̄̉̓́ ̜̂̌́ 
̐̏̅̓̃̆̑̇̅̆̎́ ̏̂̎́̑̔̇̆̎̉̆̍ ˙ˎ˟ ̃ ̌̉̋̃̏̑̆ ̍̆̓̏̅̏̍ '-
ˢÐÅÒÔȟ ̐̑̉ ̞̓̏̍ ̘̂́̋̓̆̑̉̏̒̋̏̐̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̜̂̌̏ 
̗̝̜̏̓̑̉́̓̆̌̎̍Ȣ  
ˏ̒̆ ̝̜̂̏̌̎̆ ̜̓̔̂̆̑̋̔̌̆̈̎̍ ̍̆̎̉̎̄̉̓̏̍ ̘̐̏̌̔́̌̉ 
̋̏̍̐̌̆̋̒̎̏̆ ̘̌̆̆̎̉̆  ̃ ̠̖̔̒̌̏̃̉ ̐̑̏̓̉̃̏̓̔̂̆̑̋̔̌̆̈̎̏̄̏ 
̗̒̓́̉̏̎́̑́ȟ ̐̑̉ ̞̓̏̍ȟ ̜̃̐̆̑̃̆ ̜̠̜̃̃̌̆̎̎̆ - ̐̏ I ̋́̓̆̄̏̑̉̉ȟ 
̒ ̗̑̆̉̅̉̃̏̍ - ̐̏ II ̋́̓̆̄̏̑̉̉ ̉ ̗̜̐́̉̆̎̓ ̒ ̓̔̂̆̑̋̔̌̆̈̏̍ ̒ 
̍̎̏̇̆̒̓̃̆̎̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̝̟̔̒̓̏̊̉̃̏̒̓ ɀ ̐̏ IV 
̋́̓̆̄̏̑̉̉Ȣ 
˛̟̒̏̂̔ ̓̑̆̃̏̄̔ ̜̜̃̈̃́̆̓ ́̋̓̕ ̜̃̒̏̋̏̊ ̝̌̆̓́̌̎̏̒̓̉ȟ 
̠̋̏̓̏̑́ ̒̏̒̓́̃̉̌́ χχȟψϷȢ ˜̘̑̉̉̎́̍̉ ̝̜̖̌̆̓́̌̎ ̖̉̒̏̅̏̃ 
̠̝̃̉̌̉̒ȡ ̓̔̂̆̑̋̔̌̆̈ ̒ ̍̎̏̇̆̒̓̃̆̎̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ 
̘̝̟̔̒̓̏̊̉̃̏̒̓ ɉ˙˘ˠɊ ɀ χχȟψϷȟ ̘̎́̌̉̉̆ ˏ˕ˤ-̗̉̎̆̋̉̉̕ 
ɉφφȟχϷɊȟ ̐̏̈̅̎̆̆ ̜̠̃̃̌̆̎̉̆ ɉ̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̕ ɀ ̔  ̋́̇̅̏̄̏ 
̃̓̏̑̏̄̏ ̝̂̏̌̎̏̄̏ɊȢ 
˚́ ̏̒̎̏̃̆ ̘̠̉̈̔̆̎̉  ̏̒̏̂̆̎̎̏̒̓̆̊ ̘̋̌̉̎̉̆̒̋̏̄̏ ̘̠̓̆̆̎̉ ̃ 
̜̖̒̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ȟ ̑́̈̑́̂̏̓́̎ Ⱥˍ̌̄̏̑̉̓̍ ̅̉́̄̎̏̒̓̉̋̉ 
̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́Ȼ ɉ˝̉̒̔̎̏̋ ρɊȢ 
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˹ˢ̉ˢ˶˻ ˭ˢˣ˻˶˩ˤˢ˹ˮ̒
˽˻˿́˩˽˩˹˹˻˩˻˿́˾˻˩

ˬ͊ͦ͋͡·: ͫͯ͋ͺ͔͙͋ͪ͡Έͤ͊Ύ́Σ͎ ͍ͦͦͤ͊͡Ύ
͋ͦ͡ΈΣ͍ͪͦͭ͊Σ͔ͤͫ ͍Ύ͊ͤͤ͊͘Ύ͙͔ͫͨͪͣͦͣ
͙ͨ΅͙Σ͙ͫͣͨͭͦͣ·͙͙ͤͭͦͫ͊͟͟ͼ͙͙

˸˩˹ˮ˹˥˩ˢ˶̎˹̍˩ ˿ˮ˸˽́˻˸̍

˽̂˹˴̇ˮ̒ ˿˸ˬ
˸̂́˹ˢ̒ ˽˾˻˭˾ˢ̉˹ˢ̒

˹˻˾˸ˢ˶̎˹̍˯ ˶ˮ˴ˤ˻˾˶ˮ˸̅˻̇ˮ́ˢ˾˹̍˯ 
˽˶˩˻̇ˮ́˻˭

˸˩˹ˮ˹˥ˮ˭˸

ͼ͙ͭͦ͘400-600 ͟ ;͡ 
͙ͣ͡ͺͦͼ͙ͭ· фл-100%; 
͔͋ͦ͟͡Σ ͫ͊ͻ͊ͪΣ ͻ͙ͦͪ͒͡· ςN,  
-ͪͼ͙Ύ˽͊ ͙ͤ͒-/+, 
ͺ͙͙͍͋ͪͤͦ͊Ύ͔ͨͤ͊͟͡ -

ͼ͙ͭͦ͘100-300͟;͡
͙ͣ͡ͺͦͼ͙ͭ·80%;
͔͋ͦ͟͡ς1-1,5҉,
ͫ͊ͻ͊ͪΣͻ͙ͦͪ͒͡·ςҨ,
-ͪͼ͙Ύ˽͊ ͙ͤ͒+++,
͙͙̅͋ͪͤ.͔ͨͤ͊͟͡Ҍ,
˸ˣ́ Ҍ ό-) 
(͔͙͙͋͊ͭͪͦͫͭͨ͟͟Ύ, G-Xpert, 
Hain-testΣ ˤˢ˿́˩˿ύ

ˤˮ˾̂˿˹̍˯ 
˸˩˹ˮ˹˥ˮ́

́̂ˣ˩˾˴̂˶˩˭˹̍˯ 
˸˩˹ˮ˹˥ˮ́˥˹˻˯˹̍˯ ˸˩˹ˮ˹˥ˮ́

˹˩˯́˾˻̅ˮ˶̎˹̍˯ ˽˶˩˻̇ˮ́˻˭

˿˸ˬΣ ͍ͪͦ͟Έ ͤ͊ ͔͙͎͙͋͊ͭͪͦͦ͟͡;͔͔ͫͦ͟Σ 
͔͎͙ͫͪͦͦ͡;͔͔ͫͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡

1. ˢ͔ͤ͊ͣͤ͘ όͦͤͭ͊ͭ͟͟Σ ͍͙ͯͫͦ͡Ύ ͙͙͗ͤ͘ύ
2. ˽͔͔͔ͦͫͭͨͤͤͦ ͤ͊;͊ͦ͡ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ
3. ˴͙͙ͤ͡;͔͔ͫͦ͟ ͔ͭ;͔͙͔ͤ 

(͔͙͔ͨͦͪ͊͗ͤIII, VI, VII ;ΦͣΦͤΦΣ IX, XI, XII)
4. ͔̆͊ͪ͊ͭͪ͟ ͙͍ͦͪ͊͟͡Υ ͙ͣ͡ͺͦͼ͙ͭ͊ͪͤ·͚ͼ͙ͭͦ͘, 
Ҩ ͫ͊ͻ͊ͪ͊Σ ͻ͙͍ͦͪ͒ͦ͡Σ ҧ ͔͋͊͟͡Σ   ͪΦ ˽͙͊ͤ͒ҌҌҌ, 
͍·͔͙͔ͨ͊͒ͤ ͺ͙͙͍͚͔͙͋ͪͤͦͦͫͭ͟ύ

5. ˢ͙ͤ͊͘͡ ˿˸ˬ ͤ͊  ˸ˣ́ ό͋κͫ͟., G-xpert, Hain-test)
6. ˾͔͎͔͎ͤͭͤͦͪ͊ͣͣ͊ ͙͙͡ ˴́ ͎͍ͦͪ͊ͤͦ ͎͚ͪͯ͒ͤͦ ͔͙ͭ͟͟͡
7. ˴́ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘
8. ˻ˢ-˴͙ͣ͡ͺ͔͙ͦͨͤΎ, ҧ˿˻Σ̏ ͔͔ͯͣͪͤͤ·͚ ͔͚ͦ͟͡ͼ͙ͭͦ͘Σ 
9. ˻ͫͣͦͭͪ ͙ͦͯͫͭ͊͟͡ ό͚͊ͫͭͦͤ͘·͔ ͙͙͒ͫ͟ ͙͔ͪͭ͘͡Έͤ·ͻ 
͔͍͍ͤͪͦ)

10.˻͍͙͔ͭͫͯͭͫͭ Ήͺͺ͔ͭ͊͟ ͦͭ ͔͔ͤͫͨͼ͙ͺ͙;͔͚ͫͦ͟ ͔͙͙ͭͪ͊ͨ

̏ͺͺ͔ͭ͟ ͦͭ ͔͔ͤͫͨͼ͙ͺ͙;͔͚ͫͦ͟ ͔͙͙ͭͪ͊ͨ

˨ˢ ˹˩́

˽͙ͪ ͍͔ͨͦͫͭ͊ͤͦ͟ ͙͎͒͊ͤͦ͊͘ 
͔͔͎ͭͯ͋ͪͯͤͦͦ͘͟͡ 
͔͙͎͙ͣͤͤͭ͊ 

ˤˢˬ˹˻ ͯ;͙ͭ·͍͊ͭΈΥ

 
 ̋ ̉̒̔̎̏̋ ρ - ̱ ̌̄̏̑̉̓̍   ̅̉́̄̎̏̒̓̉̋̉  ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ 

 
˜̑̉  ̅̉́̄̎̏̒̓̉̋̆ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̘̃̑́́̍ 
̖̎̆̏̂̏̅̉̍̏ ̘̜̝̔̉̓̃́̓ȡ 
¶ ˍ̎́̍̎̆̈ ̠̈́̂̏̌̆̃́̎̉ȡ ̘̎́̌̉̉̆ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ 
̋̏̎̓́̋̓́ȟ ̗̝̜́̒̏̉́̌̎̆ ̠̔̒̌̏̃̉ ̇̉̈̎̉ ɉˎ˛˙˓ȟ ̏̓̒̔̓̒̓̃̉̆ 
̜̑́̂̏̓ȟ ́̌̋̏̄̏̌̉̈̍ȟ ̠̎́̑̋̏̍́̎̉Ɋȟ ̎̉̈̋̉̊ ̝̜̍́̓̆̑̉́̌̎̊ 
̅̏̒̓́̓̏̋ȟ ̐̑̉̆̈̇̉̆ȟ ̟̒̏̐̔̓̒̓̃̔̉̆̚ ̠̈́̂̏̌̆̃́̎̉ ɉ̖̜̒́́̑̎̊ 
̅̉́̂̆̓ȟ ˏ˕ˤ-̗̠̉̎̆̋̉̕Ɋȟ ̔ ̅̆̓̆̊ ɀ ̜̅́̎̎̆ ̏ ˎˣ˓ȟ ̐̑̏̂̆ 
˙́̎̓̔ ς ˟˒ȟ ˑ̉́̒̋̉̎̓̆̒̓̆Ȣ 
¶ ˜̏̒̓̆̐̆̎̎̏̆ ̘̎́́̌̏ ̠̈́̂̏̌̆̃́̎̉ ɉ̝̜̐̑̏̅̑̏̍́̌̎̊ 
̐̆̑̉̏̅ ̐̑̉ ̓̔̂̆̑̋̔̌̆̈̎̏̍ ̍̆̎̉̎̄̉̓̆ ̍̏̇̆̓ ̝̠̅̌̉̓̒ ̏̓ ρ 
̅̏ τ-̖ ̝̎̆̅̆̌ɊȠ  
¶ ˗̘̌̉̎̉̆̒̋̏̆ ̘̓̆̆̎̉̆ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ 
ɉ̠̠̂́̈̉̌̑̎́ ̏̑̍́̕ - ̘́̆̚ ̟̠̐̏̑́̇́̓̒ III , VI, VII ̜̐́̑ ̘Ȣ̍Ȣ̎Ȣ 
̑̆̇̆ - Iˢȟ ˢȟ ˢI Ĕ ̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̕ Ĕ ̗̝̜̆̑̆̂̑̏̒̐̉̎́̌̎̊ 
̖̌̆̐̓̏̐́̉̍̆̎̉̄̉̓ɊȠ 
¶ ˢ́̑́̋̓̆̑ ̌̉̋̃̏̑́ ɀ ̐̑̉ ̓̔̂̆̑̋̔̌̆̈̎̏̍ ̍̆̎̉̎̄̉̓̆ȡ  
̗̜̌̉̍̏̉̓́̑̎̊̕ ̗̉̓̏̈ȟ ̘́̆̚ - ̅̏ σππȟ ̒̎̉̇̆̎̉̆ ̖̒́́̑́ ̉ 
̖̌̏̑̉̅̏̃ȟ ̘̔̃̆̌̉̆̎̉̆ ̂̆̌̋́ȟ ϹϹϹ ̗̠̑̆́̋̉ ˜́̎̅̉ȟ ̜̃̐́̅̆̎̉̆ 
̉̂̑̉̎̏̃̏̊̕ ̒̆̓̋̉Ƞ 
¶ ˕̒̒̌̆̅̏̃́̎̉̆ ̌̉̋̃̏̑́ ̎́ ˙ˎ˟ȡ ̠̂́̋̓̆̑̉̏̒̋̏̐̉ȟ G-
expert, Hain-testȟ ˏˍ˗˟˒˗Ƞ  
¶ ˝̆̎̓̄̆̎̏̄̑́̍̍̔ ̖̌̆̄̋̉ ɉ̏̂̎́̑̔̇̆̎̉̆ ̐́̓̏̌̏̄̉̉ ̃ 
̖̌̆̄̋̉ ̉̌̉ ̃̏ ̜̖̃̎̔̓̑̉̄̑̔̅̎ ̘̖̌̉̍́̓̉̆̒̋̉̕ ̖̔̈̌́ɊȠ 
¶ ː̆̍̏̄̑́̍̍̔ ɉ̜̔̍̆̑̆̎̎̊ ̗̌̆̊̋̏̉̓̏̈ȟ ̜̃̒̏̋̏ 
̠̔̒̋̏̑̆̎̎́ ˞˛˪ȟ ̠̌̉̍̏̐̆̎̉̕ȟ ̗̍̏̎̏̉̓̏̈ɊȠ 
¶ ˛̒̍̏̓̑ ̏̋̔̌̉̒̓́ ɉ̎́ ̄̌́̈̎̏̍ ̅̎̆ - ̜̈́̒̓̏̊̎̆ ̅̉̒̋̉ 
̝̜̖̈̑̉̓̆̌̎ ̎̆̑̃̏̃ɊϷ 
¶ ˗˟Ⱦ˙˝˟ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 
¶ ˛̓̒̔̓̒̓̃̉̆ ̞̆̋̓́̕̕ ̏̓ ̗̘̎̆̒̐̆̉̉̆̒̋̏̊̕ ̓̆̑́̐̉̉Ȣ 
ˏ̜̜̃̏̅Ȣ   ˏ̒ ̜̖̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ ̜̓̔̂̆̑̋̔̌̆̈̎̊ 
̍̆̎̉̎̄̉̓ȡ 
¶ ˚́̉̂̏̌̆̆ ̘́̒̓̏ ̘̠̃̒̓̑̆́̆̓̒ ̔ ̌ ̗̉ ̓̑̔̅̏̒̐̏̒̏̂̎̏̄̏ 
̃̏̈̑́̒̓́ȟ ̏̓ ςπ ̅̏ υπ ̌̆̓Ƞ 

¶ ˠ ̋́̇̅̏̄̏ ̃̓̏̑̏̄̏ ̜̓̔̂̆̑̋̔̌̆̈̎̊ ̗̐̑̏̆̒̒ ̜̠̠̠̃̃̌̆̓̒ 
̔̇̆ ̎́ ̒̓́̅̉̉ ̠̐̏̑́̇̆̎̉ ̃̆̆̒̓̃́̚ ̍̏̈̄́ 
ɉ̞̍̆̎̉̎̄̏̎̆́̌̉̓̕̕ɊȠ 
¶ ˛̘̠̓̍̆́̆̓̒ ̝̒̓̆̑̓̏̒̓ ̖̜̖́̑́̋̓̆̑̎ ̉̈̍̆̎̆̎̉̊ ̃ 
̌̉̋̃̏̑̆ ̔ ̝̜̖̂̏̌̎ȟ ̘̙̖̐̏̌̔́̃̉ ̝̜́̎̓̉̂́̋̓̆̑̉́̌̎̆ 
̜̐̑̆̐́̑́̓ȟ ̐̑̆̇̅̆ ̃̒̆̄̏ ̖̜̓̏̑̉̎̏̌̏̎̕ ̉ ̜́̍̉̎̏̄̌̉̋̏̈̉̅Ƞ 
¶  ˏ̂ ̝̙̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ɉφφȟχϷɊ ̑́̈̃̉̓̉̆ ̓̔̂̆̑̋̔̌̆̈́ 
ˣ˚˞ ̗́̒̒̏̉̉̑̏̃́̎̏ ̒ ˏ ˕-ʕ̗̉̎̆̋̉̆̊̕ȟ ̐̏̈̅̎̆̊ ̒̓́̅̉̆̊ 
̆ ̆̓ ̘̠̆̆̎̉Ȣ ˏ ̑ ̝̆̈̔̌̓́̓̆ ̘̒̏̆̓́̎̎̏̊ ̗̉̎̆̋̉̉̕ ̈́̂̏̌̆̃́̎̉̆ 
̜̂̒̓̑̏ ̐̑̏̄̑̆̒̒̉̑̔̆̓ ̒ ̑ ́̈̃̉̓̉̆̍ ̏̓̆̋́ ̄̏̌̏̃̎̏̄̏ ̍̏̈̄́ 

 ̉̃ ̜̒̏̋̉̍ ̑ ̉̒̋̏̍ ̝̌̆̓́̌̎̏̄̏ ̖̉̒̏̅́Ƞ 
¶ ˚́̉̂̏̌̆̆ ̘́̒̓̏ ̓ ̜̔̂̆̑̋̔̌̆̈̎̊ ̍̆̎̉̎̄̉̓ ̃  
̜̖̒̏̃̑̆̍̆̎̎ ̠̖̔̒̌̏̃̉ ̟̠̎́̂̌̅́̆̓̒ ̔ ̝̜̖̂̏̌̎ 
̝̜̉̎̉̌̓̑́̓̉̃̎̍̕ ɉυπϷɊȟ ̜̏̒̓̑̍ ̜̅̉̒̒̆̍̉̎̉̑̏̃́̎̎̍ 
̓̔̂̆̑̋̔̌̆̈̏̍ ɉσυϷɊȟ ̠̅̏̌ 
ͼ̉̈̏̌̉̑̏̃́̎̎̏̄̏ͼ ̓ ̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̒ ̠̏̒̓́̃̌̆̓ 
̙̝̌̉ ρπϷȠ 
¶ ˚̠̜̆̂̌́̄̏̐̑̉̓̎̍ ́̋̓̏̍̕ ̠̠̠̃̌̆̓̒ ̘̎́̌̉̉̆ ̔ τπȟπϷ 
̝̜̖̂̏̌̎ ̜̓̔̂̆̑̋̔̌̆̈̎̍ ̍̆̎̉̎̄̉̓̏̍ ̍̎̏̇̆̒̓̃̆̎̎̏̊ 
̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̔̒̓̏̊̉̃̏̒̓̉ ˙ˎ˟ ɉ˙˘ˠ ˟ˎɊȠ 
¶ ˛̘̓̍̆̆̎́ ̜̠̃̒̏̋́ ̝̝̌̆̓́̌̎̏̒̓ ̝̜̖̂̏̌̎ ̒ 
̜̓̔̂̆̑̋̔̌̆̈̎̍ ̍̆̎̉̎̄̉̓̏̍  - 77,8%; 
¶ ˡ́̋̓̏̑́̍̉ȟ ̜̙̟̐̏̃́̉̍̉̚ ̑̉̒̋ ̝̌̆̓́̌̎̏̄̏ ̖̉̒̏̅́ȟ ̐̑̉ 
̓̔̂̆̑̋̔̌̆̈̎̏̍ ̍̆̎̉̎̄̉̓̆ ̠̠̟̠̃̌̓̒ȡ ̐̏̈̅̎̆̆ ̜̠̃̃̌̆̎̉̆ȟ 
̗̠̄̆̎̆̑́̌̉̈́̉ ̗̐̑̏̆̒̒́ȟ ̘̎́̌̉̉̆ ˏ˕ˤ-̗̉̎̆̋̉̉̕ȟ 
̠̍̎̏̇̆̒̓̃̆̎̎́ ̠̌̆̋́̑̒̓̃̆̎̎́ ̘̝̔̒̓̏̊̉̃̏̒̓ ̍̉̋̏̂́̋̓̆̑̉̊ 
̓̔̂̆̑̋̔̌̆̈́Ƞ 
¶ ˏ̜̒̏̋̏̊ ̘̅̉́̄̎̏̒̓̉̆̒̋̏̊ ̗̝̟̆̎̎̏̒̓ ̏̂̌́̅́̆̓ 
̜̒̏̃̑̆̍̆̎̎̊ ̠̍̏̌̆̋̔̌̑̎̏-̘̄̆̎̆̓̉̆̒̋̉̊ ̍̆̓̏̅ 
̠̏̂̎́̑̔̇̆̎̉ ˙ˎ˟ ̃ ̌̉̋̃̏̑̆ '-ØÐÅÒÔȟ ̠̟̐̏̈̃̏̌̉̊̚ ̎̆ 
̝̓̏̌̋̏ ̜̠̝̃̃̉̓ ˙ˎ˟ȟ ̎̏ ̉ ̝̏̐̑̆̅̆̌̉̓ ̘̎́̌̉̉̆ 
̍̎̏̇̆̒̓̃̆̎̎̏̊ ̌̆̋́̑̒̓̃̆̎̎̏̊ ̘̔̒̓̏̊̉̃̏̒̓̉ ̃ ̘̓̆̆̎̉̆ 
̜̂̒̓̑̏̄̏ ̃̑̆̍̆̎̉ ɉς-̖ ̘́̒̏̃ɊȢ  
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˎ̏̑̈̆̎̋̏ ˍȢ˞Ȣȟ ː́̄́̑̉̎́ ˞ȢːȢȟ ˥̍̆̌̆̃ ˪Ȣ˚Ȣ ˛̒̏̂̆̎̎̏̒̓̉ ̘̠̓̆̆̎̉ ̉ ̅̉́̄̎̏̒̓̉̋̉ ̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̍̆̎̉̎̄̉̓́ ̃ ˏ̏̌̄̏̄̑́̅̒̋̏̊ 
̏̂̌́̒̓̉ Ⱦˏ̆̒̓̎̉̋ ˏ̏̌̄ː˙ˠȢ ɀ ˏ ̏̌̄̏̄̑́̅ȟȡ  ςπρςȢ ɀ Ο ς ɉτςɊȢ ɀ ˞ Ȣ ρπρ-104 

2 ˎ̔̄́̋̏̃́ ˞Ȣ˘Ȣ ˟̜̔̂̆̑̋̔̌̆̈̎̊ ̍̆̎̉̎̄̉̓Ȣ ˏ̜̏̐̑̏̒ ̐́̓̏̄̆̎̆̈́ȟ ̋̌̉̎̉̋̉ȟ ̅̉́̄̎̏̒̓̉̋̉ȟ ̗̝̅̉̆̑̆̎̉́̌̎̏̊̕̕ ̅̉́̄̎̏̒̓̉̋̉ȟ ̘̠̌̆̆̎̉ 
̉ ̖̉̒̏̅̏̃ Ⱦˠ̘̆̂̎̏̆ ̐̏̒̏̂̉̆Ȣ ɀ ̱ ̒̓́̎́ȡ ςππψȢ- ωυ̒Ȣ 

3 ˝̙́̋̉̆̃ ːȢːȢ ˍ̂̅̔̋́̑̉̍̏̃ ˢȢˢȟ ˎ̘̏́̑̏̃ ˞ȢˍȢ ˕̠̎̓̆̎̒̉̃̎́ ̠̓̆̑́̐̉ ̓̔̂̆̑̋̔̌̆̈́ ̜̖̍̏̈̄̏̃ ̘̏̂̏̌̏̆̋ ̉ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ 
̜̒̉̒̓̆̍ ɉ̐̏̒̏̂̉̆ ̠̅̌ ̘̃̑́̆̊ɊȢ  ˙˔ ˝˗ȟ ˚ˣ˜˟ ˝˗ȟ ˍ̜̌̍́̓ȡ ςππφȢ ɀ φς ̒Ȣ 

4 ˚̏ ̗̠̃̉̋́ ˛Ȣ˚Ȣ ˛̒̏̂̆̎̎̏̒̓̉ ̅̉́̄̎̏̒̓̉̋̉ ̉ ̘̠̌̆̆̎̉ ̓̔̂̆̑̋̔̌̆̈́ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ ̜̒̉̒̓̆̍ȟ ̟̐̑̏̓̆̋́̆̄̏̚ ̎́ ̏̎̆̕ ˏ˕ˤ-
̗̉̎̆̋̉̉̕ Ⱦˍ̃̓̏̑̆̕Ȣ ̋́̎̅Ȣ̅̉̒Ȣȟ ˙̏̒̋̃́ȟ ςπρτ ̄Ȣ 

5 Sharifi-Mood B. Is there any difference between non-smoker and smoker tuberculous patients in clinical manifestations and radiographic 
findings? /B. Sharifi-Mood, M. Metunat, M. Parsi // J. Med Sci. ɂ 2006. ɂ Vol. 6 (4). ɂ P. 674ɀ677. 

 
 
 

ˍȢ˞Ȣ ˝ˍ˗˕˥˒ˏˍȟ ːȢˍȢ ˥˛˜ˍ˒ˏˍȟ ːȢ˪Ȣ ˟ˠ˘˒˜˛ˏˍȟ ˟Ȣ˗Ȣ ˠ˟ˍːˍ˚˛ˏˍȟ ˑȢˍȢ ˓ˠ˙ˍˢˍ˚˛ˏˍ  
˟ˠˎ˒˝˗ˠ˘˒˔ˑ˴ ˙˒˚˕˚ː˕˟˟˴  ˑ˕ˍː˚˛˞˟˕˗ˍ˘˨  ˍ˘ː˛˝˕˟˙˴ 

 
˟ ̨̊̎ȡ ̨̨́̈̑̄ ̋ ̆̈̅̆ ̨̓̔̂̆̑̋̔̌̆̈̅ ̨̍̆̎̉̎̄̉̓̓  ́ ̜̜̍̎̅́ ̐́̓̏̍̏̑̏̈̕ ̂́ ̜̌́̎̔̅́ȡ ̨̞̗̍̆̎̉̎̄̏̎̆́̌̉̓̓̕  ̜̜̜̂́̒̍̅̌ ̜̍̆̎ ̨̓̆̅ȟ 
̨̗̐̑̏̆̒̒̓  ̗̠̜̄̆̎̆̑́̌̉̈́̉̒ ̨̇̉ ̜̂̏̌́̅ȟ ̜́̎̓̉̂́̋̓̆̑̉́̌̅ ̜̐̑̆̐́̑́̓̓́̑̅ȟ ̜̒̏̎  ̨̨̙̎̅̆ ̖̓̏̑̉̎̏̌̏̎̅́̑̕ ̍̆̎ 
̨́̍̉̎̏̄̌̉̋̏̈̉̅̓̆̑̅ ̜́̂̌̅́ ́̎ ̎́̔ ̜́̒̓́̑̅  ̜̌̉̋̃̏̑̎̅́ ̜ ̓ ̎ ̜̂̏̌́̓̎ ̨̈̄̆̑̒̓̆̑ ́̊ ̜̎ ̜̂̏̌̍́̊̅ȟ ˍ˕˟ˏ-̍̆̎ ̏̒́̑̌́̎ ́̎ 
̨̓̔̂̆̑̋̔̌̆̈̅ ̍̆̎̉̎̄̉̓ ɉφφȟχϷɊȟ ̋ ̐ ̅ ̨̑̄̆ ̓ ̨̨̈̍̅ ̨̓̔̂̆̑̋̔̌̆̈̅  ̜̂̏̌̔ ɉτπȟπ ϷɊȟ ̨̨̨̨̌̍̅̌̋̓  ̇̏ ̜́̑ ̜̂̏̌̔ ɉχχȟψϷɊȢ ˙̨̆̎̉̎̄̉̓̓ 
̞̠̜̓̉̏̌̏̄̉̒̎ ̜́̎ ̓́̔̅́ ̍́ ̜̜̈̅ ̜̅̉́̄̎̏̒̓̉̋́̌  ̑ ̨̌̅ ̠̜̍̏̌̆̋̔̌̑̌-̜̄̆̎̆̓̉̋́̌  ̨̅̒ -  G-8ÐÅÒÔ ́̓ ̜́̑́̅ȟ ̏̌ ̌̉̋̃̏̑̅́ ̜  ˙ˎ˟ 
̜́̎ ̓́̐ ́̎́ ̏̊̍́̊ȟ ̜̒ ́ ̔́ ̜̓ ̜́̑́̌ ̜̎̅́ ɉς ̒́ ́̓Ɋ ̋ ̐ ̅ ̨̑̄̆ ̓ ̨̨̨̨̈̍̅̌̋̓  ̂́̑ ɀ ̇ ̏ ̜̓ ̜̎ ̜́̎ ̜̓́̊̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̓̔̂̆̑̋̔̌̆̈ȟ ̜̓̔̂̆̑̋̔̌̆̈̅  ̍̆̎̉̎̄̉̓ȟ ̜̓̔̂̆̑̋̔̌̆̈̅  ̠̍̉̋̏̂́̋̓̆̑̉̌́̑ȟ  '-xpert. 

 
 
 

RAKISHEVA A.S., SHOPAYEVA G.A., TULEPOVA G.E., UTAGANOVA T.K., ZHUMAKHANOVA D.A.  
DIAGNOSTIC ALGORITHM OF TUBERCULOUS MENINGITIS 

 
Resume: Pathomorphosis of course of tuberculous meningitis is happening at present time. Meningoencephalitisare dominated, frequent 
generalization of pathological process is registered, there is effacement characteristic changes in the cerebrospinal fluid in patients receiving 
antibacterial agents, including fluoroquinolones and aminoglycosides. Often HIV-infection is a premorbid background in case of tuberculous 
meningitis (66.7%). Also multidrug resistant tuberculosis (40.0%) and high mortality rate (77.8%) are associated factors of 
tuberculousmeningitis. The modern molecular genetic methods - G-Xpert has considerable diagnostic value in the determining the etiology of 
meningitis. It allows not only to identify the MT in the cerebrospinal fluid, but also to determine the presence of multidrug resistance during 
short time (2 hours). 
Keywords:  tuberculosis, tuberculous meningitis , Mycobacterium tuberculosis , cerebrospinal fluid , G-xpert. 
 
 
 
 
 
 
 
ˠˑ˗ȡɍφρφȢψσρȢω-002.1+616 -002.5] -079.4 

 
˔Ȣ˕Ȣ ˞ˠ˘˒˖˙˒˚˛ˏˍ 1ȟ ˍȢˍȢ  ˒ ˝ːˍ˘˕˒ˏˍ2ȟ ˍȢ˙Ȣ ˞ˍˑ˨˗˛ˏˍ2ȟ ˒Ȣ˝ ˢˏˍ˚2 
1˗̖́̈́̒̓́̎̒̋̉̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔̎̉̃̆̑̒̉̓̆̓ ̜̎̆̐̑̆̑̃̎̏̄̏ ̠̏̂̑́̈̏̃́̎̉ 

2˗̖́̈́̒̋̉̊ ˚̗̝̜́̉̏̎́̌̎̊ ̗̍̆̅̉̉̎̒̋̉̊ ̔ ̎̉̃̆̑̒̉̓̆̓ ̉̍̆̎̉ ˞ȢˑȢ ˍ̠̒̆̎̅̉̑̏̃́̕ 
 

˕˚ˡ˒˗ˣ˕˛˚˚˨˒ ˙ˍ˞˗˕ ˟ˠˎ˒˝˗ˠ˘˒˔ˍ 
 
˝̠̠́̎̎ ̅̉́̄̎̏̒̓̉̋́ ̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ ̜̠̏̒̎̏̃̃́̆̓̒ ̎́ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̞̘̖̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉ ̜̖̅́̎̎ȟ ̘̓̏ ̠̐̏̈̃̏̌̆̓ ̎̆ 
̝̓̏̌̋̏ ̐̑̏̃̆̒̓̉ ̟́̅̆̋̃́̓̎̔ ̟̓̆̑́̐̉ȟ ̎̏ ̉ ̞̘̐̑̏̓̉̃̏̐̉̅̆̍̉̆̒̋̉̆ ̠̠̍̆̑̏̐̑̉̓̉Ȣ ˏ̘̑́́̍ ̘̐̏̌̉̋̌̉̎̉̆̒̋̏̊ ̜̒̌̔̇̂ ̃́̇̎̏ 
̝̐̑́̃̉̌̎̏ ̉ ̃̒̆̒̓̏̑̏̎̎̆ ̗̝̏̆̎̉̓ ̝̜̑̆̈̔̌̓́̓ ̏̐̑̏̒́ȟ ̏̒̍̏̓̑́ ̗̐́̉̆̎̓́ ̉ ̝̜̑̆̈̔̌̓́̓ ̘̖̋̌̉̎̉̆̒̋̉ ̜̖̌́̂̏̑́̓̏̑̎ ̏̂̒̌̆̅̏̃́̎̉̊Ȣ 
˗̟̘̜̌̆̃̆ ̒̌̏̃́ȡ ̓ ̔̂̆̑̋̔̌̆̈ȟ ̓̆̍̐̆̑́̓̔̑́ȟ ̙̝̋́̆̌ȟ ̝̐̏̓̌̉̃̏̒̓Ȣ 
 
˝̠̠́̎̎ ̅̉́̄̎̏̒̓̉̋́ ̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ 
̜̠̏̒̎̏̃̃́̆̓̒ ̎́ ̘̖̋̌̉̎̉̆̒̋̉ ̉ ̞̘̖̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉ 
̜̖̅́̎̎ȟ ̘̓̏ ̠̐̏̈̃̏̌̆̓ ̎̆ ̝̓̏̌̋̏ ̐̑̏̃̆̒̓̉ ̟́̅̆̋̃́̓̎̔ 
̟̓̆̑́̐̉ȟ ̎̏ ̉ ̞̘̐̑̏̓̉̃̏̐̉̅̆̍̉̆̒̋̉̆ ̠̠̍̆̑̏̐̑̉̓̉Ȣˏ ̝̒̓́̓̆ 
̝̉̒̐̏̌̈̏̃́̎ ̜̒̏̂̒̓̃̆̎̎̊ ̍́̓̆̑̉́̌Ȣ ˝́̎̆̆ ̎̉̄̅̆  ̎̆ 
̏̐̔̂̌̉̋̏̃́̎Ȣ 
ˣ̝̆̌ ̠̉̒̒̌̆̅̏̃́̎̉ ɀ ̜̠̝̃̃̉̓ ̙̏̉̂̋̉ ̃ ̘̋̌̉̎̉̆̒̋̏̊ 
̅̉́̄̎̏̒̓̉̋̆ ̓̔̂̆̑̋̔̌̆̈́ ̎́ ̝̅̏̄̏̒̐̉̓́̌̎̏̍ ̞̓́̐̆Ȣ 
˚́ ̒̏̃̑̆̍̆̎̎̏̍ ̞̓́̐̆ȟ ̋́̋ ̉ ̃ ̂̏̌̆̆ ̑́̎̎̉̊ ̐̆̑̉̏̅ȟ 
̗̜̉̎̆̋̉̏̎̎̆̕ ̂̏̌̆̈̎̉ ̟̠̏̒̓́̓̒ ̙̉̑̏̋̏ 
̜̑́̒̐̑̏̒̓̑́̎̆̎̎̍̉Ȣ ˞̓̑̔̋̓̔̑́ ̘̌̆̆̂̎̏̊ ̜̒̌̔̇̂ ̓́̋̏̃́ȟ 
̘̓̏ ̗̜̉̎̆̋̉̏̎̎̆̕ ̝̜̂̏̌̎̆ ̘̐̆̑̃̉̎̏ ̟̠̏̂̑́́̓̒̚ ̋ ̘̃̑́́̍ 
̐̆̑̃̏̄̏ ̋̏̎̓́̋̓́ ɉˏ˛˜ɊȢ ˏ ̖̉ ̑́̂̏̓̆ ̠̅̏̌ ̗̜̖̉̎̆̋̉̏̎̎̕ 
̝̜̖̂̏̌̎ ̎̆̑̆̅̋̏ ̠̒̓́̎̏̃̉̓̒ ̟̐̑̆̏̂̌́̅́̆̊̚ȟ ̏̒̏̂̆̎̎̏ ̃̏ 
̠̃̑̆̍ ̞̘̖̐̉̅̆̍̉̆̒̋̉ ̜̙̃̒̐̆̋Ȣ ˏ˛˜Ȣ ˏ ̒̃̏̆̍ ̠̟̐̏̅́̃̌̆̍̚ 
̝̙̂̏̌̉̎̒̓̃̆ ˏ˛˜ȟ ̎̆ ̟̏̂̌́̅́̓ ̖̜̎̆̏̂̏̅̉̍̍̉ ̠̈̎́̎̉̍̉ 
̅̉́̄̎̏̒̓̉̋̉ ̉ ̓̆̑́̐̉̉ ̗̜̖̉̎̆̋̉̏̎̎̕ ̝̜̖̂̏̌̎ ɉρȟςɊȢ 

˙́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅Ȣ ˚́ ̗̒̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ ̃ ̟̄̏̑̏̅̒̋̔ 
̗̟̉̎̆̋̉̏̎̎̔̕ ̝̗̂̏̌̎̉̔ ̉̍̆̎̉ ˕Ȣ˞Ȣ ˓̆̋̆̎̏̃̏̊ ̃ ̜̑́̈̎̆ 
̜̄̏̅ ̐̏̒̓̔̐̉̌̏ υψ ̗̐́̉̆̎̓̏̃ ̒ ̐̏̅̏̈̑̆̎̉̆̍ ̎́ ̓̏ ̉̌̉ ̉̎̏̆ 
̗̉̎̆̋̉̏̎̎̏̆̕ ̈́̂̏̌̆̃́̎̉̆Ȣ ˚̝̜́̐̑́̃̉̓̆̌̎̆ ̜̅̉́̄̎̏̈ 
̜̂̌̉ ̜̜̃̒̓́̃̌̆̎ ̘̃̑́́̍̉ ̘̐̆̑̃̉̎̏̊ ̍̆̅̉̋̏ - ̒́̎̉̓́̑̎̏̊ 
̐̏̍̏̉̚ ɉ˜˙˞˜ɊȢ ˏ ̐̆̑̉̏̅ ̟̠̎́̂̌̅̆̎̉ȟ ̘̠̌̆̆̎̉ ̉ 
̠̏̂̒̌̆̅̏̃́̎̉ ̃ ̗̒̓́̉̏̎́̑̆ȟ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́  ̜̠̠̝̃̃̌̌́̒ ̓́ 
̉̌̉ ̠̉̎́ ̏̑̍́̕ ̓̔̂̆̑̋̔̌̆̈́ ̖̌̆̄̋̉Ȣ 
˕̈ ̝̜̖̎́̐̑́̃̉̓̆̌̎ ̘̖̋̌̉̎̉̆̒̋̉ ̅̉́̄̎̏̈̏̃ ̎́̉̂̏̌̆̆ ̘́̒̓̏ 
ɉσςϷɊ ̘̈̃̔́̌̏ ̐̏̅̏̈̑̆̎̉̆ ̎́ ̟̏̒̓̑̔ ̙̘̟̋̉̆̎̔ ̗̟̉̎̆̋̉̕ 
ɉ˛˗˕Ɋȟ ̄̑̉̐̐ ̉̌̉ ̟̏̒̓̑̔ ̟̑̆̒̐̉̑́̓̏̑̎̔ ̗̟̉̎̆̋̉̕ ɉ˛˝ˏ˕Ɋ-
ςρϷȟ ̖̌̉̏̑́̅̋̔ ̠̎̆̒̎̏̊ ̞̓̉̏̌̏̄̉̉ ɉρυϷɊȟ ̍̆̎̉̎̄̉̓ ɉρπϷɊȢ 
ˏ̘̠̒̓̑̆́̌̒ ̉ ̓́̋̏̊ ̅̉́̄̎̏̈ Ⱥ̎́ ̝̗̟̋̏̎̒̔̌̓́̉Ȼ ̠̅̌ 
̠̐̏̅̓̃̆̑̇̅̆̎̉ ̉̌̉ ̟̘̠̉̒̋̌̆̎̉ ̗̉̎̆̋̉̏̎̎̏̄̏̕ 
̠̈́̂̏̌̆̃́̎̉ ɉρςϷɊȢ ˝̆̇̆ ̘̝̃̒̓̑̆́̌̉̒ ̜̅̉́̄̎̏̈  ̠̏̒̓̑́ 
́̎̄̉̎́ ɉτ ̝̜̖̂̏̌̎Ɋȟ ̜̏̒̓̑̊ ̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ ɉτ ̝̜̖̂̏̌̎Ɋȟ 
̠̄̆̑̐̆̒̈̏̒̓̆̑̎́ ̗̠̉̎̆̋̉̕ ɉρ ̗̐́̉̆̎̓ɊȢ ˎ̝̙̏̌̉̎̒̓̃̏ 
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̗̐́̉̆̎̓̏̃ ɉυωϷɊ ̠̝̅̏̒̓́̃̌̌̉̒ ̂̑̉̄́̅́̍̉ ̒̋̏̑̏̊ ̐̏̍̏̉̚ȟ ̃ 
̓̑̆̓̉ ̘̒̌̔́̆̃ ɉσρϷɊ ̐̏̒̓̔̐́̌̉ ̐̏ ̠̎́̐̑́̃̌̆̎̉̍ ̉̈ 
̘̜̖̑́̈̌̉̎ ̘̌̆̆̂̎̏-̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̘̔̑̆̇̅̆̎̉̊ ɉ˘˜ˠɊ 
̄̏̑̏̅́ȟ ̑̆̇̆ ̜̂̌̏ ̒́̍̏̏̂̑́̆̎̉̆̚ ɉρπϷɊȢ ˜̏̒̓̔̐́̌̉  
̐̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ɉφχϷɊ ̃ ̖̏̌̏̅̎̏̆ ̠̃̑̆̍ ̄̏̅́ȟ ̝̓̑̆̓ ɉσσϷɊ 
ɀ ̌̆̓̏̍Ȣ ˤ́̆̚ ɉφφϷɊ  ̝̏̂̑́́̌̉̒̚ ̃ ̗̒̓́̉̏̎́̑ ̎́ ρ-φ ̝̅̆̎ 
̂̏̌̆̈̎̉ȟ ̑̆̇̆ ɉρρϷɊ ̎́ χ-ρτ ̉ ςρ-σπ ɉυ ̝̜̖̂̏̌̎Ɋ ̒̔̓̋̉ ̏̓ 
̘̎́́̌́ ̠̈́̂̏̌̆̃́̎̉ ̉ ρ ̗̐́̉̆̎̓̋́ ̜̂̌́ ̄̏̒̐̉̓́̌̉̈̉̑̏̃́̎́ 
̎́ υ ̠̗̍̆̒̆ ̂̏̌̆̈̎̉Ȣ ˎ̝̙̏̌̆ ɉχπϷɊ ̜̂̌̏ ̘̍̔̇̉̎ȟ ̝̙̍̆̎̆ 
̇̆̎̉̎̚ ɉσπϷɊȢ ˜̑̆̉̍̔̆̒̓̃̆̎̎̏̚ ̂̏̌̆̌̉ ̗̌̉́ ̍̏̌̏̅̏̄̏ 
̃̏̈̑́̒̓́ȟ ςπ-σω ɉυυϷɊ ̉ τπ-υπ ̌̆̓ ɉςςϷɊȢ ˏ ̘̜̖̆̅̉̎̉̎ 
̘̠̖̒̌̔́ ̉̈ ̙̖̒̓́̑̉ ̜̖̃̏̈̑́̒̓̎ ̄̑̔̐̐ȡ ̅̃̏̆ φτ ̌̆̓ ̉ ̅̃̏̆ χπ-
χρ ̄̏̅́Ȣ ˚̖̆̏̂̏̅̉̍̏ ̘̝̐̏̅̆̑̋̎̔̓ ̘̎́̌̉̉̆ ρτϷ ̙̖̈́̂̏̌̆̃̉ 
̃ ̃̏̈̑́̒̓̆ ρυ-ρω ̌̆̓Ȣ ˎ̝̙̏̌̉̎̒̓̃̏ ɉψςϷɊ ̒̏̒̓́̃̉̌̉ ̎̆ 
̟̑́̂̏̓́̉̆̚ȟ ̑̆̅̋̏ ̒̌̔̇́̉̆̚ ɉυϷɊȟ ̘̠̔́̉̆̒̚ ̉ ̜̒̓̔̅̆̎̓ 
ɉυϷɊȟ ̜̐̆̎̒̉̏̎̆̑ ɉτ ̝̜̖̂̏̌̎Ɋ ̉ ̘̑́̂̏̉̆ ɉτϷɊȢ 
ˏ ̄̑̔̐̐̆ ̗̐́̉̆̎̓̏̃ ̒ ̝̜̐̑̆̅̃́̑̉̓̆̌̎̍ ̅̉́̄̎̏̈̏̍ ˛˗˕ 
̜̂̌̏ ρυ ̘̆̌̏̃̆̋Ȣ ˠ ̖̃̒̆ ̈́̂̏̌̆̃́̎̉̆ ̘̝̎́̉̎́̌̏̒ ̏̒̓̑̏ ̒ 
̠̠̐̏̃̌̆̎̉ ̅̉́̑̆̉ ɉρππϷɊ ̏̓ ς-σ ̅̏ ρυ-ςπ ̑́̈ ̃ ̒̔̓̋̉ȟ 
̖̜̖̒̃́̓̋̏̏̂̑́̈̎ ̂̏̌̆̊ ̅̉̔̈̎̏̄̏̕̕ ̖́̑́̋̓̆̑́ ̃ ̇̉̃̏̓̆ 
ɉψπϷɊȟ ̙̜̓̏̎̏̓ ɉφχϷɊȟ ̐̏̃̓̏̑̎̏̊ ̜̑̃̏̓ ɉφχϷɊ ̉ 
̜̙̠̐̏̃̆̎̉ ̜̓̆̍̐̆̑́̓̔̑ ̓̆̌́ ̅̏ σψ-τπϊ˞ ɉφχϷɊȢ ˜̘̏̓̉ 
̐̏̌̏̃̉̎́ ɉτχϷɊ ̖̠̖̌̉̏̑́̅̉̚ ̗̐́̉̆̎̓̏̃  ̘̏̓̍̆́̌́ 
̜̐̏̃̓̏̑̎̆ ̜̏̈̎̏̂ ̃ ̘̓̆̆̎̉̆ ̒̔̓̏̋Ȣ ˜̜̙̠̏̃̆̎̎́ 
̓̆̍̐̆̑́̓̔̑́ ̓̆̌́ ̖̠̝̒̏̑́̎̌́̒ ̃ ̘̓̆̆̎̉̆ υ-ςρ ̠̅̎ ̏̓ ̘̎́́̌́ 
̠̈́̂̏̌̆̃́̎̉Ȣ ˎ̝̙̏̌̉̎̒̓̃̏ ̝̜̖̂̏̌̎ ɉψχϷɊ ̂̆̒̐̏̋̏̉̌́ 
̜̠̃̑́̇̆̎̎́ ̝̒̌́̂̏̒̓ȟ ̑̆̇̆ ̠̄̏̌̏̃̎́ ̝̂̏̌ ɉςχϷɊ ̉ 
̄̏̌̏̃̏̋̑̔̇̆̎̉̆ ɉςπϷɊȢ ˪̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̊ ́̎́̍̎̆̈ 
̜̠̃̃̉̌ ̔̐̏̓̑̆̂̌̆̎̉̆ ̃ ̐̉̔̚ ̜̘̜̖̏̂̎ ̘̜̖̅̏̂̑̏̋́̆̒̓̃̆̎̎ 
̐̑̏̅̔̋̓̏̃ ɉ̇́̑̋̏̆ȟ ̒̔̐-̙̌́̐́ ̉ ̐̑ȢɊȟ ̙̝̌̉ ρ ̗̐́̉̆̎̓ 
̜̔̋́̈̃́̌ ̎́ ̠̝̒̃̈ ̠̈́̂̏̌̆̃́̎̉ ̒ ̙̐̑̏̋̉̒̉̍ ̋̆̉̑̏̍̕ ̉ ρ 
̝̂̏̌̎̏̊ ̐̑̏̂̏̃́̌ ̎́ ̃̋̔̒ ̜̒̑̏̆ ̠̍̒̏Ȣ ˚́ ̏̎̆̕ ̓̆̑́̐̉̉ ˛˗˕ȟ 
ρς ̗̐́̉̆̎̓̏̃ ̐̑̏̅̏̌̇́̌̉ ̖̝̌̉̏̑́̅̉̓ȟ ψ ̃ ̖̐̑̆̅̆̌́ ̏̓ σφȟπ-
σχȟπϊ˞ ̅̏ σωȟωϊ˞ȟ ς-̆ ̏̓ σφȟπ-σχȟπϊ˞ ̅̏ σψȟφϊ˞ ̃ ̘̓̆̆̎̉̆ υ-15 
̒̔̓̏̋Ȣ ˑ̠̉́̑̆ ̝̐̑̏̅̏̌̇́̌́̒ ̎́ ̏̎̆̕ ̓̆̑́̐̉̉ ̃ ̘̓̆̆̎̉̆ ς-21 
̠̅̎ȟ ̔ ̝̙̂̏̌̉̎̒̓̃́ ɉρσ ̝̜̖̂̏̌̎Ɋ ̒̓̔̌ ̜̂̌ ̞̜̎̓̆̑̉̓̎̊ȟ ̃ ς 
̘̠̖̒̌̔́ ̉̍̆̌ ̍̆̒̓̏ ̞̎̓̆̑̏̋̏̌̉̓ȟ ̘̋̏̐̑̏̌̏̄̉̆̒̋̉̊ ́̎́̌̉̈ 
̜̠̃̃̉̌ ̝̙̂̏̌̏̆ ̘̉̒̌̏ ̗̌̆̊̋̏̉̓̏̃ ̉ ̞̗̑̉̓̑̏̉̓̏̃Ȣ 
˞̖̜̃́̓̋̏̏̂̑́̈̎̆ ̂̏̌̉ ̃ ̇̉̃̏̓̆ ̝̐̑̏̅̏̌̇́̌̉̒ ̎́ ̏̎̆̕ 
̓̆̑́̐̉̉ ̔ ρπ ̗̐́̉̆̎̓̏̃ ̃ ̘̓̆̆̎̉̆ τ-ρφ ̒̔̓̏̋Ȣ ˟̙̏̎̏̓́ ̉ 
̑̃̏̓́ ̎́ ̏̎̆̕ ̓̆̑́̐̉̉ ̖̝̒̏̑́̎̉̌̉̒ ̔ φ ̃ ̘̓̆̆̎̉̆ ρ-φ ̒̔̓̏̋Ȣ 
˟Ȣ̏Ȣȟ ̘̋̌̉̎̉̆̒̋̉ ̓̑̔̅̎̏ ̜̂̌̏ ̟̘̝̉̒̋̌̉̓ ˛˗˕ȟ ̎̏ 
̖̎̆̏̂̏̅̉̍̏ ̝̏̓̍̆̓̉̓ ̏̓̒̔̓̒̓̃̉̆ ̝̔̂̆̅̉̓̆̌̎̏̄̏ 
̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̏̄̏ ́̋̓̏̑́̕ ̠̅̌ ̠̑́̈̃̉̓̉ ̙̘̋̉̆̎̏̊ 
̗̉̎̆̋̉̉̕Ȣ ˛̂̑́́̌̏̚ ̎́ ̠̒̆̂ ̃̎̉̍́̎̉̆ ̎̆̒̏̏̓̃̆̓̒̓̃̉̆ 
̜̜̃̒̏̓ ̉ ̝̅̌̉̓̆̌̎̏̒̓̉ ̖̌̉̏̑́̅̋̉ ̒̓̆̐̆̎̉ ̜̃̑́̇̆̎̎̏̒̓̉ 
̠̐̏̑́̇̆̎̉ ̘̇̆̌̔̅̏̎̏-̙̘̋̉̆̎̏̄̏ ̓̑́̋̓́ ɉ˓˗˟Ɋ ̉ 
̏̓̒̔̓̒̓̃̉̆ ̠̑́̈̃̉̓̉ ̓́̋̏̄̏ ̘̓̉̐̉̎̏̄̏ ̠̏̒̌̏̇̎̆̎̉ȟ ̋́̋ 
̠̄̉̐̏̃̏̌̆̍̉ȟ ̋̏̓̏̑̏̆ ̠̑́̈̃̉̃́̆̓̒ ̐̑̉ ̠̒̑̆̅̎̆̓̇̆̌̏̍ ̉ 
̠̓̇̆̌̏̍ ̘̓̆̆̎̉̆ ˛˗˕Ȣ ˗̑̏̍̆ ̓̏̄̏ȟ ̃ ρρ ̘̠̖̒̌̔́ ̘̝̏̓̍̆́̌̉̒ 
̘̋̌̉̎̉̆̒̋̉̆ ̜̒̉̍̐̓̏̍ ̠̐̏̑́̇̆̎̉ ̏̑̄́̎̏̃ ̜̖̠̅́̎̉Ȣ ˟́̋ȟ φ 
̉̈ ρρ ̂̆̒̐̏̋̏̉̌ ̠̜̐̏̒̓̏̎̎̊ ̖̒̔̏̊ ̙̝̋́̆̌ȟ σ ̙̝̋́̆̌ ̒ 
̍̏̋̑̏̓̏̊Ȣ ˑ̃̏̆ ̝̇́̌̏̃́̌̉̒ ̎́ ̜̙̏̅̋̔Ȣ ˟̖̑̏̉ ̂̆̒̐̏̋̏̉̌̉ 
̂̏̌̉ ̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̆Ȣ ˍ̝̗̠̔̒̋̔̌̓́̉ ̖̌̆̄̋̉ ̜̠̃̃̉̌́ 
̇̆̒̓̋̏̆ ̉̌̉ ̏̒̌́̂̌̆̎̎̏̆ ̠̃̆̈̉̋̔̌̑̎̏̆ ̜̖̅́̎̉̆ ̉ ̔ τ ̖̒̔̉̆ 
̖̜̑̉̐Ȣ ˗̘̌̉̎̉̆̒̋̉̊ ́̎́̌̉̈ ̋̑̏̃̉ ̜̠̃̃̉̌ ̔ φ ̗̌̆̊̋̏̉̓̏̈ȟ 
̘̐̑̉̆̍ ̔ ς ̗̄̉̐̆̑̌̆̊̋̏̉̓̏̈ ɉςσȟτ ̜̓̒ ̉ ρωȟυ ̜̓̒̋̌Ⱦ ̍̌ 
̋̑̏̃̉ɊȢ ˚̆̊̓̑̏̉̌̆̈̕ ̓́̋̇̆ ̜̂̌ ̃ φ ̘̠̖̒̌̔́ȟ ̃ ̖̐̑̆̅̆̌́ χψ-
ωπϷȟ ̒̅̃̉̄ ̜̏̑̍̔̌̕ ̃̌̆̃̏ ̉̍̆̌ ̍̆̒̓̏ ̃ υ ̘̠̖̒̌̔́ ̈́ ̘̒̆̓ 
̘̠̔̃̆̌̉̆̎̉ ̘̠̜̖̐́̌̏̋̏̅̆̑̎ ̗̌̆̊̋̏̉̓̏̃ ̅̏ ρπ-ςυϷȟ ̔ ρ 
̒̅̃̉̄ ̜̂̌ ̅̏ ̗̍̉̆̌̏̉̓̏̃Ȣ ˠ ̝̙̂̏̌̉̎̒̓̃́ ɉρς ̝̜̖̂̏̌̎Ɋ 
̝̉̍̆̌́̒ ̠̔̒̋̏̑̆̎̎́ ˞˛˪ ̏̓ ςς ̅̏ φφ ̍̍Ⱦ̘Ȣ ˛̂̉̊̚ ́̎́̌̉̈ 
̘̍̏̉ ̔ χ ̖̠́̑́̋̓̆̑̉̈̏̃́̌̒ ̗̌̆̊̋̏̉̓̔̑̉̆̊ ̉ ̔ τ ̄̆̍́̓̔̑̉̆̊Ȣ 
ˎ̘́̋̓̆̑̉̏̌̏̄̉̆̒̋̏̆ ̉ ̘̒̆̑̏̌̏̄̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̎́ 
̝̒́̌̍̏̎̆̌̌̆̈ȟ ̟̅̉̈̆̎̓̆̑̉ ̉ ̟̐̉̆̃̔̚ ̗̟̓̏̋̒̉̋̏̉̎̆̋̉̕ ̎̆ 
̗̃̆̑̉̉̉̑̏̃́̌̏̕ ̘̎́̌̉̉̆ ˛˗˕Ȣ ˤ̓̏ ̐̏̈̃̏̌̉̌̏ ̐̑̏̃̆̒̓̉ 
̘̑̆̎̄̆̎̏̌̏̄̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̏̑̄́̎̏̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̉ȩ 
ˑ̝̠̌̉̓̆̌̎́ȟ ̎̆ ̘̠̓̉̐̉̎́ ̠̅̌ ˛˗˕ȟ ̖̌̉̏̑́̅̋́ 
̟̑̆̍̉̓̉̑̔̆̄̏̚ ̉ ̟̉̎̓̆̑̍̉̓̓̉̑̔̆̄̏̚ ̖́̑́̋̓̆̑́ȟ 
̏̓̒̔̓̒̓̃̉̆ ̄̉̐̏̃̏̌̆̍̉̉ ̐̑̉ ̝̒̓̏̌ ̝̅̌̉̓̆̌̎̏̊ ̅̉́̑̆̆ȟ 
̏̓̒̔̓̒̓̃̉̆ ̒̉̍̐̓̏̍̏̃ ̗̉̎̓̏̋̒̉̋́̉̉ ̗̝̆̎̓̑́̌̎̏̊ ̎̆̑̃̎̏̊ 
̜̒̉̒̓̆̍ ɉˣ˚˞Ɋ ̐̑̉ ̝̅̌̉̓̆̌̎̏̊ ̖̌̉̏̑́̅̋̆ȟ ̛̜̒̔̂̆̋̓̉̃̎̆ 
̏̔̆̎̚̚ ̠̉ ̉ ̛̜̏̂̆̋̓̉̃̎̆ ̠̉̈̍̆̎̆̎̉ ̒̏ ̜̒̓̏̑̏̎ ̖̌̆̄̋̉Ȣ ˍ 
̓́̋̇̆ ̎̆ ̘̜̓̉̐̉̎̆ ̠̅̌ ˛˗˕ ̐̏̋́̈́̓̆̌̉ ̃ ̘̋̌̉̎̉̆̒̋̏̍ 

́̎́̌̉̈̆ ̋̑̏̃̉ȡ ̑̆̈̋̏ ̠̔̒̋̏̑̆̎̎́ ˞˛˪ȟ ̗̌̆̊̋̏̉̓̏̈ ̉ 
̗̄̉̐̆̑̌̆̊̋̏̉̓̏̈ȟ ̑̆̈̋̉̊ ̒̅̃̉̄ ̜̏̑̍̔̌̕ ̃̌̆̃̏ ̉ ̠̉̈̍̆̎̆̎̉ 
̃ ̘̍̏̆ ̂̆̈ ̠̑́̈̃̉̓̉ ̙̏̋̏̃̏̊ ̘̐̏̋̉Ȣ ˝̠̆̎̓̄̆̎̏̄̑́̉̕ 
̜̠̃̃̉̌́ ̜̑́̈̎̏̏̂̑́̈̎̆ ̜̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́ ̖̌̆̄̋̉ȟ 
̝̒̌̆̅̏̃́̓̆̌̎̏ȟ ̉̍̆̌́ ̍̆̒̓̏ ̘̠̓̏̋̒̉̆̒̋́ ̠̅̉́̑̆Ȣ  
˞ ̅̉́̄̎̏̈̏̍ ˛˝ˏ˕ ̉̌̉ ̄̑̉̐̐ ̜̂̌̏ ̄̏̒̐̉̓́̌̉̈̉̑̏̃́̎̏ ρτ 
̝̜̖̂̏̌̎Ȣ ˎ̝̙̏̌̉̎̒̓̃̏ ɉρςɊ ̐̏̒̓̔̐̉̌̉ ̎́ σ-φ ̝̅̆̎ ̏̓ ̘̎́́̌́ 
̠̈́̂̏̌̆̃́̎̉ȟ ρ ̎́ ς ̝̅̆̎ ̂̏̌̆̈̎̉ ̉ ρ ̎́ ρπȢ ˏ̒̆ ̗̜̐́̉̆̎̓ 
̠̜̒̃̈̃́̌̉ ̒̃̏̆ ̈́̂̏̌̆̃́̎̉̆ ̒ ̖̐̆̑̆̏̌́̇̅̆̎̉̆̍Ȣ ˏ̒̆ 
̖̌̉̏̑́̅̉̌̉ ̃ ̖̐̑̆̅̆̌́ σψȟπ-σψȟωϊ˞ ̉ σωȟπ-σωȟωϊ˞Ȣ ˏ ρ ̘̒̌̔́̆  
̓̆̍̐̆̑́̓̔̑́ ̎̆ ̝̒̎̉̇́̌́̒ ̎̉̇̆ τπϊ˞Ȣ ˚́ ̏̎̆̕ ̖̌̉̏̑́̅̋̉ 
̘̝̏̓̍̆́̌̉̒ ̠̄̏̌̏̃̎́ ̝̂̏̌ ɉψɊȟ ̜̐̏̃̓̏̑̎̆ ̃ ̘̓̆̆̎̉̆ ̒̔̓̏̋ 
̜̏̈̎̏̂ ɉφɊȟ ̌̏̍̏̓́ ̃ ̓̆̌̆ ɉσɊ ̉ ̜̠̃̑́̇̆̎̎́ ̝̒̌́̂̏̒̓ ɉτɊȢ 
˛̅̎̏̃̑̆̍̆̎̎̏ ̂̆̒̐̏̋̏̉̌̉ ̎́̒̍̏̑̋ ɉρπɊȟ ̖̒̔̏̊ ̉̌̉ ̜̃̌́̇̎̊ 
̙̝̋́̆̌ ɉρπɊȟ ̙̐̆̑̆̎̉̆ ̃ ̄̏̑̌̆ ɉυɊȟ ̂̏̌̉ ̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̆ 
ɉτɊȟ ̜̙̏̅̋́ ɉρɊȢ ˏ ̏̒̎̏̃̎̏̍ ɉωɊ ̖̌̉̏̑́̅̉̌̉ ̃ ̘̓̆̆̎̉̆ τ-7 
̒̔̓̏̋ȟ ̑̆̇̆ ɉυɊ ψ-ρρ ̅̎̆̊ ̏̓ ̘̎́́̌́ ̠̈́̂̏̌̆̃́̎̉Ȣ ˏ ̐̆̑̉̏̅ 
̘̌̆̆̎̉̆ ̔ ̖̃̒̆ ̖̠̝̒̏̑́̎̌̉̒ ̜̠̃̑́̇̆̎̎́ ̠̏̂́̚ ̝̒̌́̂̏̒̓ ̉ 
̙̝̋́̆̌Ȣ ˏ ̘̓̆̆̎̉̆ σ-ψ ̒̔̓̏̋ ̖̠̠̒̏̑́̎̌̒ ̑̉̎̉̓ ɉψɊ ̉ 
̙̐̆̑̆̎̉̆ ̃ ̄̏̑̌̆ ɉυɊȢ ˠ ̝̙̂̏̌̉̎̒̓̃́ ɉψɊ ̃ ̘̋̌̉̎̉̆̒̋̏̍ 
́̎́̌̉̈̆ ̋̑̏̃̉ ̜̂̌ ̗̎̏̑̍̏̉̓̏̈ ̃ ̖̐̑̆̅̆̌́ τȟω ɀ 8,8 
̜̓̒̋̌Ⱦ̍̌ ̋̑̏̃̉Ȣ ˏ σ ̘̠̖̒̌̔́ ̘̠̏̓̍̆́̌̒ ̜̎̆̃̒̏̋̉̊ 
̗̌̆̊̋̏̉̓̏̈ ̃ ̖̐̑̆̅̆̌́ ψȟω ɀ ρρȟω ̜̓̒̋̌Ⱦ̍̌ ̋̑̏̃̉Ȣ 
˚̆̊̓̑̏̉̌̆̈̕ ̜̂̌ ̔ ςȢ ˠ φ ̘̠̜̐́̌̏̋̏̅̆̑̎̊ ̒̅̃̉̄ ̜̏̑̍̔̌̕ 
̃̌̆̃̏ ̅̏ χ-ςτϷ ̉ ̃ ρ ̘̒̌̔́̆ ̒̅̃̉̄ ̅̏ ̗̍̉̆̌̏̉̓̏̃ ɉςϷɊȢ 
ˠ̠̒̋̏̑̆̎̎́ ˞˛˪ ̏̓ ςπ ̅̏ τυ ̍̍Ⱦ̘ ̉̍̆̌́ ̍̆̒̓̏ ̔ ψ ̗̐́̉̆̎̓̏̃Ȣ 
˜̏̈̅̎̆̆ ̐̏̒̓̔̐̌̆̎̉̆ ρσ ̗̐́̉̆̎̓̏̃ ̒ ̟̠̐̑̏̅̏̌̇́̆̊̒̚ 
̜̃̒̏̋̏̊ ̉ ̝̅̌̉̓̆̌̎̏̊ ̖̌̉̏̑́̅̋̏̊ȟ ̘̎́̌̉̉̆ ̔̒̋̏̑̆̎̎̏̊ 
˞˛˪ ̉ ̒̅̃̉̄́ ̜̏̑̍̔̌̕ ̃̌̆̃̏ȟ ̎́̃̏̅̉̌̉ ̎́ ̜̝̍̒̌ ̏ ̑́̈̃̉̓̉̆ 
̝̘̃̎̆̂̏̌̎̉̎̏̊ ̐̎̆̃̍̏̎̉̉ȟ ̘̓̏ ̐̏̈̃̏̌̉̌̏ ̐̑̏̃̆̒̓̉ 
̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̆ ̉̒̒̌̆̅̏̃́̎̉̆ ̏̑̄́̎̏̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̉Ȣ 
˝̠̆̎̓̄̆̎̏̄̑́̉̕ ̜̠̃̃̉̌́ ̜̑́̈̎̏̏̂̑́̈̎̆ ̜̏̑̍̕ 
̓̔̂̆̑̋̔̌̆̈̎̏̄̏ ̠̐̏̑́̇̆̎̉ ̖̌̆̄̋̉Ȣψ ̗̐́̉̆̎̓̏̃ ̐̏̒̓̔̐̉̌̏ 
̎́ ̗̒̓́̉̏̎́̑̎̏̆ ̘̌̆̆̎̉̆ ̒ ̐̏̅̏̈̑̆̎̉̆̍ ̎́ ̏̒̓̑̏̆ 
̖̘̌̉̏̑́̅̏̎̏̆ ̈́̂̏̌̆̃́̎̉̆ȡ ̗̂̑̔̆̌̌̆̈ȟ ̟̙̂̑̎̏̊ ̓̉̕ȟ 
̉̆̑̒̉̎̉̏̈ȟ ̖̌̉̏̑́̅̋́ ̠̎̆̒̎̏̊ ̞̓̉̏̌̏̄̉̉Ȣ ˜̏̌̏̃̉̎́ 
̗̐́̉̆̎̓̏̃ ɉτɊ ̐̏̒̓̔̐̉̌̉ ̎́ υ-φ ̝̅̆̎ ̂̏̌̆̈̎̉ȟ ρ ̎́ ρυ ̒̔̓̋̉ 
̂̏̌̆̈̎̉ȟ ς ̎́ ςω-σπ ̝̅̆̎ ̏̓ ̘̎́́̌́ ̠̈́̂̏̌̆̃́̎̉ ̉ ρ ̎́ υ 
̠̗̍̆̒̆ ̂̏̌̆̈̎̉Ȣ ˛̒̎̏̃̎̏̊ ̘̋̌̉̎̉̆̒̋̉̊ ̒̉̍̐̓̏̍ ̂̏̌̆̈̎̉ ̔ 
̖̃̒̆ ɀ ̖̌̉̏̑́̅̋́Ȣ ˟̑̏̆ ̓̆̍̐̆̑́̓̔̑̉̌̉ ̃ ̖̐̑̆̅̆̌́ σψȟπ-
σψȟωϊ˞ȟ ̅̃̏̆ ̏̓ σωȟπ ̅̏ τπȟπϊ˞ ̉ ς ̘̏̓̍̆́̌̉ ̘̒̆̐̓̉̆̒̋̉̊ ̓̉̐ 
̖̌̉̏̑́̅̋̉ ̃ ̖̐̑̆̅̆̌́ σφȟπ ɀ 39,0-τπȟπϊ˞Ȣ ˏ ̏̅̎̏̍ ̘̒̌̔́̆ ̜̂̌ 
̜̆̇̆̅̎̆̃̎̊ ̒̔̂̆̂̑̉̌̉̓̆̓̕ȟ ̎̆ ̜̙̃̆ σχȟυϊ˞Ȣ ˘̖̉̏̑́̅̋́ 
̝̒̏̐̑̏̃̏̇̅́̌́̒ ̜̃̑́̇̆̎̎̏̊ ̏̂̆̊̚ ̝̟̒̌́̂̏̒̓ ɉψɊȟ 
̄̏̌̏̃̎̏̊ ̝̟̂̏̌ ɉυɊȟ ̙̋́̌̆̍ ɉυɊȟ ̝̟̐̏̓̌̉̃̏̒̓ ɉσɊȟ 
̎̆̅̏̍̏̄́̎̉̆̍ ɉσɊ ̉ ̐̏̓̆̑̆̊ ̜̍́̒̒ ̓̆̌́ ɉσɊȢ ˟̑̏̆ 
̖̌̉̏̑́̅̉̌̉ ̃ ̘̓̆̆̎̉̆ χ-ω ̅̎̆̊ȟ ρ -ρφ ̒̔̓̏̋ȟ σ 
̓̆̍̐̆̑́̓̔̑̉̌̉ ςχ-σρ ̝̅̆̎ ̉ ρ ̃ ̘̓̆̆̎̉̆ υ ̠̗̍̆̒̆̃Ȣ 
˛̛̜̂̆̋̓̉̃̎̊ ̏̒̍̏̓̑ ̗̐́̉̆̎̓̏̃ ̜̠̃̃̉̌ ̔ ̖̃̒̆ 
̟̄̆̐́̓̏̍̆̄́̌̉Ȣ ˍ̝̗̠̔̒̋̔̌̓́̉ ̖̌̆̄̋̉ ̔ τ ̜̠̃̃̉̌́ ̇̆̒̓̋̏̆ 
̠̃̆̈̉̋̔̌̑̎̏̆ ̜̖̅́̎̉̆ȟ ̔ ς ɀ ̏̒̌́̂̌̆̎̎̏̆ȟ ̃ ρ ̘̒̌̔́̆ 
̏̅̎̏̒̓̏̑̏̎̎̉̆ ̜̃̌́̇̎̆ ̖̜̑̉̐Ȣ ˚́̉̂̏̌̆̆ ̝̅̌̉̓̆̌̎̏ 
̖̠̝̒̏̑́̎̌́̒ ̜̠̃̑́̇̆̎̎́ ̝̒̌́̂̏̒̓ ɉψɊȟ ̔ σ ̠̄̏̌̏̃̎́ ̝̂̏̌ 
̝̐̑̏̅̏̌̇́̌́̒ ̃ ̘̓̆̆̎̉̆ ρπ-ςχ ̒̔̓̏̋ȟ ̔ υ ̗̐́̉̆̎̓̏̃ 
̖̠̠̒̏̑́̎̌̒ ̖̒̔̏̊ ̜̎̆̐̑̏̅̔̋̓̉̃̎̊ ̙̝̋́̆̌ ̃ ̘̓̆̆̎̉̆ ρπ 
̅̎̆̊ ̏̓ ̘̎́́̌́ ̠̈́̂̏̌̆̃́̎̉ ̉ ̃ ρ ̘̒̌̔́̆  ̝̃̆̒ υ-̠̘̜̍̆̒̎̊ 
̐̆̑̉̏̅ ̂̏̌̆̈̎̉Ȣ ˪̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̊ ́̎́̍̎̆̈ ̜̠̃̃̉̌ ̔ ρ 
̗̐́̉̆̎̓́ ̐̑̏̇̉̃́̎̉̆ ̃ ̝̒̆̌̒̋̏̊ ̍̆̒̓̎̏̒̓̉ ̉ ̒̏̅̆̑̇́̎̉̆ 
̒̋̏̓́ȟ ̘̓̏ ̐̏̈̃̏̌̉̌̏ ̝̈́̐̏̅̏̈̑̉̓ ̗̂̑̔̆̌̌̆̈Ȣ ˠ ̝̜̖̏̒̓́̌̎ 
̐̑̏̇̉̃́̎̉̆ ̃ ̘́̒̓̎̏̍ ̒̆̋̓̏̑̆ ̒ ̘̎́̌̉̉̆̍ ̜̄̑̈̔̎̏̃ȟ ̘̓̏ ̃ 
̟̒̃̏ ̘̝̏̆̑̆̅ ̐̏̈̃̏̌̉̌̏ ̝̈́̐̏̅̏̈̑̉̓ ̉̆̑̒̉̎̉̏̈ ̉̌̉ 
̌̉̒̓̆̑̉̏̈Ȣ ˚̖̆̏̂̏̅̉̍̏ ̝̏̓̍̆̓̉̓ȟ ̠̎̆̒̍̏̓̑ ̎́ ̝̒̓̏̌ 
̝̜̅̌̉̓̆̌̎̊ ̖̘̜̌̉̏̑́̅̏̎̊ ̐̆̑̉̏̅ ɉςπ-σπ ̒̔̓̏̋ȟ υ ̠̗̍̆̒̆̃Ɋȟ 
̗̜̐́̉̆̎̓ ̎̆ ̘̏̓̍̆́̌̉ ̜̜̖̃̑́̇̆̎̎ ̒̉̍̐̓̏̍̏̃ 
̗̉̎̓̏̋̒̉̋́̉̉ ˣ˚˞ȟ ̘̜̖̓̉̐̉̎ ̠̅̌ ̜̖̏̒̓̑ ̗̜̖̉̎̆̋̉̏̎̎̕ 
̖̘̜̖̌̉̏̑́̅̏̎ ̈́̂̏̌̆̃́̎̉̊ ̉ ̎̆ ̝̏̂̑́́̌̉̒̚ ̈́ 
̗̍̆̅̉̉̎̒̋̏̊ ̝̟̐̏̍̏̚Ȣ ˗́̋ ̉̈̃̆̒̓̎̏ȟ ̠̅̌ ̜̖̈̏̏̎̏̈̎ 
̗̉̎̆̋̉̊̕ ̉ ̓̆̍ ̂̏̌̆̆ ̠̅̌ ̓̉̏̕-̐́̑́̓̉̏̈̎̏̊̕ ̗̉̎̆̋̉̉̕ȟ 
̘̜̓̉̐̉̎ ̜̜̃̑́̇̆̎̎̆ ̜̒̉̍̐̓̏̍ ̗̉̎̓̏̋̒̉̋́̉̉ ̉ 
̝̐̏̌̉̏̑̄́̎̎̏̒̓ ̠̐̏̑́̇̆̎̉ȟ ̘̓̏ ̠̈́̒̓́̃̌̆̓ ̗̐́̉̆̎̓̏̃ 
̝̠̏̂̑́̓̉̓̒ ̈́ ̗̍̆̅̉̉̎̒̋̏̊ ̝̟̐̏̍̏̚ ̎́ ̐̆̑̃̏̊ ̎̆̅̆̌̆ 
̠̈́̂̏̌̆̃́̎̉Ȣ ˘̗̆̊̋̏̉̓̏̈ ɉρρȟψ ̜̓̒̋̌Ⱦ̍̌ ̋̑̏̃̉Ɋ ̉ 
̗̄̉̐̆̑̌̆̊̋̏̉̓̏̈ ɉςωȟφ ̜̓̒̋̌Ⱦ̍̌ ̋̑̏̃̉Ɋ ̒ ̎̆̊̓̑̏̉̌̆̈̏̍̕ 
ɉψπϷȟ ψφϷɊ ̉ ̒̅̃̉̄̏̍ ̜̏̑̍̔̌̕ ̃̌̆̃̏ ɉρπϷȟ ρφϷ 



 
 

233 

̘̠̜̖̐́̌̏̋̏̅̆̑̎ ̎̆̊̓̑̏̉̌̏̃̕Ɋ ̉̍̆̌̉ ̍̆̒̓̏ ̔ ς ̗̐́̉̆̎̓̏̃ȟ 
̃ ̝̜̖̏̒̓́̌̎ ̘̠̖̒̌̔́ ̜̂̌ ̗̎̏̑̍̏̉̓̏̈Ȣ ˠ ς ̗̐́̉̆̎̓̏̃ ̒ 
̗̎̏̑̍̏̉̓̏̈̏̍ ̓́̋̇̆ ̘̠̏̓̍̆́̌̒ ̒̅̃̉̄ ̜̏̑̍̔̌̕ ̃̌̆̃̏ ɉωϷȟ 
ρπϷ ̘̠̜̖̐́̌̏̋̏̅̆̑̎ ̎̆̊̓̑̏̉̌̏̃̕Ɋ ̐̑̉ ̝̎̏̑̍́̌̎̏̍ ̘̉̒̌̆ 
̎̆̊̓̑̏̉̌̏̃̕Ȣ ˠ̠̒̋̏̑̆̎̎́ ˞˛˪ ̃ ̖̐̑̆̅̆̌́ ςτ ɀ τπ ̍̍Ⱦ̘ ̜̂̌́ 
̔ φȢ ˕̠̈̍̆̎̆̎̉ ̃ ̏̂̆̍̚ ́̎́̌̉̈̆ ̘̍̏̉ ̜̂̌̏ ̔ ς ̃ ̃̉̅̆ 
̜̎̆̃̒̏̋̏̊ ̝́̌̂̔̍̉̎̔̑̉̉ ɉπȟπφφϸ ̉ πȟπσσϸɊȢ  ˠ ̗̐́̉̆̎̓́ 
̉̈ ̝̒̆̌̒̋̏̊ ̍̆̒̓̎̏̒̓̉ ̜̠̠̃̃̉̌̒ ̎̉̈̋̉̊ ̓̉̓̑ ́̎̓̉̓̆̌ ̃ 
̗̑̆́̋̉̉ ˝́̊̓́ ɉρȡςυɊ ̉ ̒̌́̂̏ ̝̜̐̏̌̏̇̉̓̆̌̎̊ ɉρϹɊ ̓̉̓̑ ̃ 
̗̑̆́̋̉̉ ˢ́̅̅̌̒̏̎́ȟ ̘̓̏ ̙̒̏̃̆̑̆̎̎̏ ̎̆ ̒̏̏̓̃̆̓̒̓̃̏̃́̌̏ 
̋̌̉̎̉̋̆ ̋́̋ ̏̒̓̑̏̄̏ȟ ̓́̋ ̉ ̗̅̆̋̏̍̐̆̎̒́̉̉ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̗̂̑̔̆̌̌̆̈́Ȣ ˛̓̒̔̓̒̓̃̉̆ ̘̜̖̓̉̐̉̎ ̘̖̋̌̉̎̉̆̒̋̉ ̒̉̍̐̓̏̍̏̃ 
̟̙̂̑̎̏̄̏ ̓̉́̕ȟ ̉̆̑̒̉̎̉̏̈́ȟ ̏̒̓̑̏̄̏ ̉ ̖̘̑̏̎̉̆̒̋̏̄̏ 
̗̂̑̔̆̌̌̆̈́ȟ ̝̠̅̌̉̓̆̌̎́ ̖̌̉̏̑́̅̋́ȟ ̎̆ ̘̜̓̉̐̉̎̆ ̠̅̌ 
̘̜̖̐̆̑̆̉̒̌̆̎̎ ̗̜̖̉̎̆̋̉̏̎̎̕ ̈́̂̏̌̆̃́̎̉̊ ̠̉̈̍̆̎̆̎̉ ̃ 
̘̋̌̉̎̉̆̒̋̏̍ ́̎́̌̉̈̆ ̋̑̏̃̉ȟ ̐̏̈̃̏̌̉̌̏ ̃ ̟̐̆̑̃̔ ̘̝̏̆̑̆̅ 
̐̑̏̃̆̒̓̉ ̟̑̆̎̓̄̆̎̏̄̑́̉̕ ̖̌̆̄̋̉ȟ ̠̋̏̓̏̑́ ̉ ̜̠̃̃̉̌́ 
̑́ ̜̈̎̏̏̂̑́̈̎̆ ̜̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́Ȣ ˠ ̗̐́̉̆̎̓̏̃ ̒ 
̗̌̆̊̋̏̉̓̏̈̏̍ ̉ ̗̄̉̐̆̑̌̆̊̋̏̉̓̏̈̏̍ ̉̍̆̌ ̍̆̒̓̏ 
̜̅̉̒̒̆̍̆̎̉̑̏̃́̎̎̊ ̓̔̂̆̑̋̔̌̆̈ ̖̌̆̄̋̉Ȣ 
ˤ̆̓̃̆̑̏ ̗̐́̉̆̎̓̏̃ ̐̏̒̓̔̐̉̌̉ ̎́ υ-φ ̉ ρπ-ρσ ̝̅̆̎ ̏̓ ̘̎́́̌́ 
̠̈́̂̏̌̆̃́̎̉ ̒ ̐̏̅̏̈̑̆̎̉̆̍ ̎́ ̟̏̒̓̑̔ ́̎̄̉̎̔Ȣ ˏ̆̅̔̉̊̚ 
̒̉̍̐̓̏̍ ̔ ̖̃̒̆ ̙̖̈́̂̏̌̆̃̉ - ̖̌̉̏̑́̅̋́ ̃ ̖̐̑̆̅̆̌́ σχȟπ ɀ 
σωȟπϊ˞ȟ ̙̠̠̒̏̐̑̏̃̏̇̅́̃́̒ ̜̃̑́̇̆̎̎̏̊ ̝̟̒̌́̂̏̒̓ ̉ 
̄̏̌̏̃̎̏̊ ̝̟̂̏̌Ȣ ˛̅̎̏̃̑̆̍̆̎̎̏ ̂̆̒̐̏̋̏̉̌̉ ̂̏̌̉ ̃ ̄̏̑̌̆ȟ 
̟̠̔̒̉̌̉̃́̉̆̒̚ ̐̑̉ ̄̌̏̓́̎̉̉Ȣ ˏ̒̆ τ ̗̐́̉̆̎̓̏̃ ̖̌̉̏̑́̅̉̌̉ 
̂̏̌̆̆ ̎̆̅̆̌̉ȡ ρρȟ ρςȟρτ ̉ ρχ ̒̔̓̏̋ȟ ̘̓̏ ̎́̃̏̅̉̌̏ ̎́ ̜̝̍̒̌ ̏ 
̑́̈̃̉̓̉̆ ̏̒̌̏̇̎̆̎̉̊ȟ ̌̉̂̏ ̏ ̓̏̍ȟ ̘̓̏ ̓̏̎̈̉̌̌̉̓ ̠̠̠̃̌̆̓̒ 
̒̉̍̐̓̏̍̏̍ ̋́̋̏̄̏-̌̉̂̏ ̗̉̎̆̋̉̏̎̎̏̄̏̕  ̠̈́̂̏̌̆̃́̎̉ ̉ 
̘́̆̚ ̈̏̏̎̏̈̎̏̄̏ ɉ̉̆̑̒̉̎̉̏̈ȟ ̌̉̒̓̆̑̉̏̈ȟ ̓̉̏̕-̠̐́̑́̓̉̏̈̎́̕ 
̗̠̉̎̆̋̉̕ɊȢ ˏ̒̆ ̅̎̉ ̂̏̌̆̈̎̉ ̖̠̝̒̏̑́̎̌́̒ ̜̠̃̑́̇̆̎̎́ 
̝̒̌́̂̏̒̓ȟ ̔ ς ̂̏̌̉ ̃ ̄̑̔̅̎̏̊ ̋̌̆̓̋̆ȟ ̟̠̔̒̉̌̉̃́̉̆̒̚ ̐̑̉ 
̜̖̅́̎̉̉ ̉ ̔ ρ ̙̝̋́̆̌ ̒ ̍̏̋̑̏̓̏̊ ̃ ̘̓̆̆̎̉̆ ρπ ̅̎̆̊ 
̂̏̌̆̈̎̉Ȣ ˏ ̘̋̌̉̎̉̆̒̋̏̍ ́̎́̌̉̈̆ ̋̑̏̃̉ ̉̍̆̌́ ̍̆̒̓̏ 
̠̔̒̋̏̑̆̎̎́ ˞˛˪ȟ ̃ ̖̐̑̆̅̆̌́ ςχ ɀ τπ ̍̍Ⱦ̘ȟ ̂̆̈ ̘̜̖̓̉̐̉̎ ̠̅̌ 
̏̒̓̑̏̄̏ ̓̏̎̈̉̌̌̉̓́ ̉̈̍̆̎̆̎̉̊ ̜̏̑̍̔̌̕Ȣ ˑ̝̠̌̉̓̆̌̎́ 
̖̌̉̏̑́̅̋́ȟ ̏̓̒̔̓̒̓̃̉̆ ̘̜̖̓̉̐̉̎ ̜̖̓̏̎̈̉̌̌̏̄̆̎̎ 
̏̒̌̏̇̎̆̎̉̊ ̉ ̠̜̖̎̆̂̌́̄̏̐̑̉̓̎ ̖̉̒̏̅̏̃ȟ ̘̎́̌̉̉̆ 
̔̒̋̏̑̆̎̎̏̊ ˞˛˪ȟ ̐̏̈̃̏̌̉̌̏ ̐̑̏̃̆̒̓̉ ̟̑̆̎̓̄̆̎̏̄̑́̉̕ 
̖̌̆̄̋̉ȟ ̜̠̙̟̃̃̉̃̔ ̜̑́̈̎̆ ̜̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́ȟ ̃ ̓̏̍ ̘̉̒̌̆ 
̔ ς ̟̅̉̒̒̆̍̆̎̉̑̏̃́̎̎̔Ȣ 

ˤ̆̓̃̆̑̏ ̗̐́̉̆̎̓̏̃ ̐̏̒̓̔̐̉̌̉ ̃ ̄̆̐́̓̉̓̎̏̆ ̏̓̅̆̌̆̎̉̆ ̒ 
̐̏̅̏̈̑̆̎̉̆̍ ̎́ ̜̃̉̑̔̒̎̊ ̄̆̐́̓̉̓ȟ ς ̘̆̑̆̈ ̠̗̍̆̒ ̏̓ ̘̎́́̌́ 
̠̈́̂̏̌̆̃́̎̉ȟ ρ ̎́ υ ̉ ρ ̎́ ψ ̝̅̆̎ ̂̏̌̆̈̎̉Ȣ ˏ̆̅̔̉̆̚ 
̜̒̉̍̐̓̏̍ ̔ ̖̃̒̆ ̙̖̈́̂̏̌̆̃̉ȡ ̜̒̎̉̇̆̎̎̊ ́̐̐̆̓̉̓ȟ 
̜̠̃̑́̇̆̎̎́ ̝̒̌́̂̏̒̓ȟ ̏̂̆̆̚ ̎̆̅̏̍̏̄́̎̉̆ȟ ̙̐̏̅̓́̎̉̃́̎̉̆Ȣ 
˛̅̉̎ ̗̐́̉̆̎̓ ̖̌̉̏̑́̅̉̌ ̃ ̖̐̑̆̅̆̌́ σωϊ˞ ̃ ̘̓̆̆̎̉̆ ̠̗̍̆̒́ ̒ 
̠́̑̓̑́̌̄̉̍̉ȟ ̠̍̉́̌̄̉̍̉ȟ ̅̑̔̄̏̊ ̘̏̓̍̆́̌ ̜̆̇̆̅̎̆̃̎̊ ̃ 
̘̓̆̆̎̉̆ ̠̗̍̆̒́ ̘̃̆̆̑̎̉̊ ̒̔̂̆̂̑̉̌̉̓̆̓̕ ̉ ρ ̖̌̉̏̑́̅̉̌ ̃ 
̘̓̆̆̎̉̆ ρφ ̒̔̓̏̋Ȣ ˓̙̆̌̓̔̎̏̆ ̙̏̋̑́̉̃́̎̉̆ ̋̏̇̉ ̉ 
̜̖̒̌̉̈̉̒̓ ̔ ρ ̝̂̏̌̎̏̄̏ ̜̂̌̏ ̃ ̘̓̆̆̎̉̆ ̠̗̍̆̒́ ̅̏ 
̠̐̏̒̓̔̐̌̆̎̉ ̃ ̗̒̓́̉̏̎́̑ȟ ̔ ̅̑̔̄̏̄̏ ̃ ̘̓̆̆̎̉̆ ρȟυ ̠̗̍̆̒̆̃ ̉ 
̔ ς ̃ ̘̓̆̆̎̉̆ ̖̐̏̒̌̆̅̎̉ υ-φ ̅̎̆̊ ̅̏ ̗̄̏̒̐̉̓́̌̉̈́̉̉Ȣ˟Ȣ̏Ȣ 
̙̝̇̆̌̓̔̎̏̒̓ ɀ ̜̐̆̑̃̊ ̒̉̍̐̓̏̍ ̠̈́̂̏̌̆̃́̎̉ ̔ ̖̃̒̆ τ 
̗̐́̉̆̎̓̏̃Ȣ ˛̛̜̂̆̋̓̉̃̎̊ ̏̒̍̏̓̑ ̜̠̃̃̉̌ ̔ ̖̃̒̆ 
̟̄̆̐́̓̏̍̆̄́̌̉ ̉ ̙̝̌̉ ̔ ς ̙̝̇̆̌̓̔̎̏̒̓ ̋̏̇̉ ̉ ̜̖̒̌̉̈̉̒̓Ȣ ˏ 
ς ̘̠̖̒̌̔́ ̝̗̠́̔̒̋̔̌̓́̉ ̖̌̆̄̋̉ ̏̓̍̆̓̉̌́ ̏̒̌́̂̌̆̎̎̏̆ 
̃̆̈̉̋ ̠̔̌̑̎̏̆ ̜̖̅́̎̉̆ ̉ ̍́̒̒̔ ̖̖̒̔̉ ̖̑̉̐̏̃Ȣ ˎ̖̘̉̏̉̍̉̆̒̋̉̆ 
̜̐̑̏̂ ̘̐̆̆̎̉ ̜̂̌̉ ̜̉̈̍̆̎̆̎ ̔ ςȡ ̃ ρ ̘̒̌̔́̆ ̘̝̏̓̍̆́̌̉̒  
̠̆̑̍̆̎̓̆̍̉̕ ɉˍ˘˟-χȟχ ̍̋̋́̓Ⱦ̌Ɋȟ ̠̂̉̌̉̑̔̂̉̎̆̍̉ ̈́ ̘̒̆̓ 
̠̒̃̈́̎̎̏̊ ̗̑́̋̉̉̕ ɉψσȟφȾφψȟςȾρυȟτ ̝̍̋̍̏̌Ⱦ̌Ɋ ̉ ̒̎̉̇̆̎̉̆ 
̐̑̏̓̑̏̍̂̉̎̏̃̏̄̏ ̉̎̅̆̋̒́ ̅̏ υυϷȠ  ̃̏ ̃̓̏̑̏̍ ̘̒̌̔́̆ ̉̍̆̌̉ 
̍̆̒̓̏  ̠̂̉̌̉̑̔̂̉̎̆̍̉ ɉυωȟψȾττȟπȾρυȟψ ̝̍̋̍̏̌Ⱦ̌Ɋ ̉ 
̒̎̉̇̆̎̉̆ ̐̑̏̓̑̏̍̂̉̎̏̃̏̄̏ ̉̎̅̆̋̒́ ̅̏ φτϷȢ  ˗̘̌̉̎̉̆̒̋̉̊ 
́̎́̌̉̈ ̋̑̏̃̉ ̜̠̃̃̉̌ ̔ ς ̖̟̄̉̐̏̑̏̍̎̔ ̟́̎̆̍̉ ̉ 
̗̌̆̊̋̏̉̓̏̈Ȣ ˠ ρ ̗̐́̉̆̎̓́ ̘̠̏̓̍̆́̌̒ ̒̅̃̉̄ ̜̏̑̍̔̌̕ ̃̌̆̃̏ 
̈́ ̘̒̆̓ ̘̠̔̃̆̌̉̆̎̉ ̘̠̜̖̐́̌̏̋̏̅̆̑̎ ̎̆̊̓̑̏̉̌̏̃̕ ɉψϷɊ ̉ 
̠̠̐̏̃̌̆̎̉ ̗̍̉̆̌̏̉̓̏̃ ɉςϷɊ ̃ ̘̒̏̆̓́̎̉̉ ̒ 
̗̓̑̏̍̂̏̉̓̏̐̆̎̉̆̊ ɉςπ ̜̓̒̋̌Ⱦ̍̌ ̋̑̏̃̉Ɋ ̉ ̘̜̋́̆̒̓̃̆̎̎̆ 
̠̉̈̍̆̎̆̎̉ ̞̗̑̉̓̑̏̉̓̏̃ ̃ ̃̉̅̆ ̗́̎̉̈̏̉̓̏̈́ȟ ̖̐̏̌̉̑̏̍́̈̉̉ 
̉ ̖̄̉̐̏̑̏̍̉̉Ȣ ˠ̠̒̋̏̑̆̎̎́ ˞˛˪   ̜̂̌́ ̔ σȡ ςπȟ σφȟ υυ ̍̍Ⱦ̘Ȣ 
˙̠́̑̋̆̑̎́ ̅̉́̄̎̏̒̓̉̋́ ̜̠̃̃̉̌́ ̔ ς ̘̎́̌̉̉̆ HCV-
̗̉̎̆̋̉̉̕Ȣ ˝̠̆̎̓̄̆̎̏̄̑́̉̕ ̖̌̆̄̋̉ȟ ̠̐̑̏̃̆̅̆̎̎́ ̒ ̘̔̆̓̏̍ 
̖̌̉̏̑́̅̋̉ ̉ ̘̎̆̓̉̐̉̎̏̄̏ ̘̠̓̆̆̎̉ ̠̐̏̑́̇̆̎̉ ̘̐̆̆̎̉ȟ 
̐̏̈̃̏̌̉̌́ ̜̠̝̃̃̉̓ ̘̜̑́̈̌̉̎̆ ̜̏̑̍̕ ̓̔̂̆̑̋̔̌̆̈́ ̖̌̆̄̋̉Ȣ 
˟Ȣ̏Ȣ ̔ ς ̉̍̆̌ ̍̆̒̓̏ ̘̓̏̋̒̉̆̒̋̉̊ ̄̆̐́̓̉̓ ̉ ς ̘̒̏̆̓́̎̎̏̆ 
̐̏̑́̇̆̎̉̆ ̘̐̆̆̎̉ ̃̉̑̔̒̏̍ ̄̆̐́̓̉̓́ ˞ ̉ ̓̔̂̆̑̋̔̌̆̈̎̏̊ 
̗̉̎̓̏̋̒̉̋́̉̆̊Ȣ 
˜̏ ̜̅́̎̎̍ ˝˞˪˞ȟ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̓̔̂̆̑̋̔̌̆̈̏̍ ̉̍̆̆̓ 
̗̟̓̆̎̅̆̎̉ ̋ ̟̒̎̉̇̆̎̉ȟ ̋́̋ ̃ ˝˗ȟ ̓́̋ ̉ ̃ ̄Ȣ ˍ̜̌̍́̓ɉ̗̓́̂̌̉́ 
1). 

 
˟̗́̂̌̉́ ρ - ̃ ̏̋́̈́̓̆̌̉ ̈́̂̏̌̆̃́̆̍̏̒̓̉ ̓̔̂̆̑̋̔̌̆̈̏̍ ̐̏ ̜̅́̎̎̍ ˝˞˪˞ 

 2005 2006 2007 2008 2009 2010 2011 2012 
˝  ̠ 140,35 126,98 121,65 108,63 91,20 83,62 75,14 75,14 
ˍ̜̌̍́̓ 64,32 61,43 67,9 70,43 61,80 59,94 57,28 53,48 

 
˜̏  ̅ ̜́̎̎̍ ː˗˕ˎ ̉̍Ȣ ˕Ȣ˞Ȣ˓̆̋̆̎̏̃̏̊ 

 2006 2007 2008 2009 2010 2011 2012 2013 
ˍ̜̌̍́̓ 11,6 13,7 14,1 10,4 14,7 14,2 7,69 12,5 

 
˞̂̏̑ ́̎́̍̎̆̈́ ̇̉̈̎̉ ̜̠̃̃̉̌ ̘̎́̌̉̉̆ ̃ ̙̐̑̏̌̏̍ 
̓̔̂̆̑̋̔̌̆̈́ ̔ υ ̝̜̖̂̏̌̎ ̒ ̖̐̑̏̏̇̅̆̎̉̆̍ ̗̘̒̐̆̉̉̆̒̋̏̊̕ 
̓̆̑́̐̉̉Ȣ ˏ ς ̘̠̖̒̌̔́ ̜̂̌ ̋̏̎̓́̋̓ ̃ ̝̒̆̍̆ ̒ ̝̜̂̏̌̎̍̉ 
̓̔̂̆̑̋̔̌̆̈̏̍Ȣ ˞̝̌̆̅̏̃́̓̆̌̎̏ȟ ̃ ̝̙̂̏̌̉̎̒̓̃̆ ̘̒̌̔́̆̃ ɉυσ 
̗̐́̉̆̎̓́Ɋ ̉̍̆̌̏ ̍̆̒̓̏ ̘̐̆̑̃̉̎̏̆ ̗̉̎̉̉̑̏̃́̎̉̆̕Ȣ 
ˏ̜̜̃̏̅Ȣ ˞̠̔̍̍̉̑̔ ́̎́̌̉̈ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̙̏̉̂̏̋ ̎́ 
̝̅̏̄̏̒̐̉̓́̌̎̏̍ ̞̓́̐̆ ̠̏̋́̈́̎̉ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ 
̗̐́̉̆̎̓́̍ȟ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́ ̍̏̇̎̏ ̜̝̃̅̆̌̉̓ ̃̆̅̔̉̊̚ 
̒̉̍̐̓̏̍ ̠̈́̂̏̌̆̃́̎̉ ɀ ̜̠̃̒̏̋́ ̉ ̝̠̅̌̉̓̆̌̎́ ̖̌̉̏̑́̅̋́ȟ ̎̆ 
̟̠̒̏̏̓̃̆̓̒̓̃̔́̚ ̐̏ ̝̅̌̉̓̆̌̎̏̒̓̉ȟ ̖́̑́̋̓̆̑̔ ̉ ̜̃̒̏̓̆ 
̓̆̍̐̆̑́̓̔̑̎̏̊ ̋̑̉̃̏̊ ̝̍̉̎̉̍́̌̎̏̒̓̉ ̒̉̍̐̓̏̍́̍ 
̗̉̎̓̏̋̒̉̋́̉̉ ˣ˚˞ȟ ̘̜̖̓̉̐̉̎ ̓̆̍ ̗̜̉̎̆̋̉̏̎̎̍̕ 
̅̉́̄̎̏̈́̍ȟ ̜̋̏̓̏̑̆ ̜̂̌̉ ̜̜̃̒̓́̃̌̆̎ ̘̃̑́́̍̉ ˜˙˞˜Ȣ ˚́ 
̏̎̆̕ ̝̅̌̉̓̆̌̎̏̊ ̖̌̉̏̑́̅̋̉ ̎̆ ̝̑́̈̃̉̃́̌̉̒ ̓̆ ̜̒̉̎̅̑̏̍ ̉ 
̠̏̒̌̏̇̎̆̎̉ȟ ̜̋̏̓̏̑̆ ̘̜̓̉̐̉̎ ̠̅̌ ̗̉̎̆̋̉̏̎̎̏̊̕ 
̐́̓̏̌̏̄̉̉Ȣ ˛̒̏̂̏ ̖̝̏̓̆̌̏̒ ̝̏̓̍̆̓̉̓ȟ ̘̓̏ ̄̑̔̐̐̏̊ ̑̉̒̋́ ̠̅̌ 
̗̠̉̎̉̉̑̏̃́̎̉̕ ̓̔̂̆̑̋̔̌̆̈̏̍ȟ ̠̠̟̠̃̌̓̒ ̘̜̍̔̇̉̎ 
̍̏̌̏̅̏̄̏ ̃̏̈̑́̒̓́ȟ ̎̆ ̟̉̍̆̉̆̚ ̠̐̏̒̓̏̎̎̏̄̏ ̍̆̒̓́ ̜̑́̂̏̓ȟ 
̉ ̜̎̆̍́̌̏̃́̇̎̍ ́̋̓̏̍̕ ̠̠̠̃̌̆̓̒ ̝̈́̂̏̌̆̃́̆̍̏̒̓ ̒̑̆̅̉ 
̗̐́̉̆̎̓̏̃ ̟̎̏̄̏ ̃̏̈̑́̒̓́Ȣ ˏ̘̑́́̍ ˜˙˞˜ ̖̎̆̏̂̏̅̉̍̏ 

̝̃̌́̅̆̓ ̗̐̑̉̎̉̐́̍̉ ̑́̎̎̆̊ ̅̉́̄̎̏̒̓̉̋̉ ̉ 
̗̝̜̅̉̆̑̆̎̉́̌̎̍̕̕ ̅̉́̄̎̏̈̏̍ ̗̜̖̉̎̆̋̉̏̎̎̕ ̂̏̌̆̈̎̆̊ ̒̏ 
̜̒̍̆̇̎̍̉ ̗̅̉̒̉̐̌̉̎́̍̉Ȣ ˚̖̆̏̂̏̅̉̍̏ ̝̐̏̍̎̉̓ȟ ̘̓̏ ̠̎́̑̅̔ 
̒ ̗̜̉̎̆̋̉̏̎̎̍̉̕ ̠̅̉́̑̆̍̉ȟ ̘̟̠̃̒̓̑̆́̓̒ ̜̐̏̎̏̒ 
̗̎̆̉̎̆̋̉̏̎̎̏̊̕ ̜̐̑̉̑̏̅ ̉ ̜̏̂̔̒̌̏̃̌̆̎̎̆ ̗̉̎̓̏̋̒̉̋́̉̆̊Ȣ 
˛̘̓̆̓̌̉̃̏ ̠̠̐̑̆̅̒̓́̃̌ ̜̒̉̍̐̓̏̍ ̄̑̉̐̐́ȟ  ̜̖̏̒̓̑ 
̜̖̑̆̒̐̉̑́̓̏̑̎ ̜̖̃̉̑̔̒̎ ̉ ̝̜̖̂́̋̓̆̑̉́̌̎ ̈́̂̏̌̆̃́̎̉̊ȟ 
̍̏̇̎̏ ̝̉̈̂̆̇́̓ ̘̖̅̉́̄̎̏̒̓̉̆̒̋̉ ̙̏̉̂̏̋Ȣ ˏ̜̠̠̒̓́̃̌ 
̅̉́̄̎̏̈ ̖̘̌̉̏̑́̅̏̎̏̄̏ ̠̈́̂̏̌̆̃́̎̉ȟ ̖̎̆̏̂̏̅̉̍̏ ̘̜̝̔̉̓̃́̓ 
̖́̑́̋̓̆̑ȟ ̝̝̅̌̉̓̆̌̎̏̒̓ȟ ̜̃̒̏̓̔ ̖̌̉̏̑́̅̋̉ȟ ̖́̑́̋̓̆̑ 
̜̖̏̑̄́̎̎ ̐̏̑́̇̆̎̉̊Ȣ ˛̠̝̜̂̈́̓̆̌̎ ̠̅̌ ̖̃̒̆ ̗̜̖̉̎̆̋̉̏̎̎̕ 
̈́̂̏̌̆̃́̎̉̊  ̞̘̐̉̅̆̍̉̏̌̏̄̉̆̒̋̉̆ ̜̐̑̆̅̐̏̒̌̋̉ȡ 
̝̒̆̈̏̎̎̏̒̓ȟ ̋̏̎̓́̋̓ ̒ ̝̜̂̏̌̎̍ ̉̌̉ ̒̋̏̓̏̍ ̉ ̜̄̑̈̔̎́̍̉ȟ 
̝̜̐́̑̆̎̓̆̑́̌̎̆ ̙̝̃̍̆́̓̆̌̒̓̃́ȟ ̜̐̑̆̂̃́̎̉̆ ̃ ̖̒̓̑́̎́ 
̂̌̉̇̎̆̄̏ ̉ ̝̅́̌̎̆̄̏ ̝̠̈́̑̔̂̆̇ȟ ̞̘̜̖̎̅̆̍̉̎ ̐̏ ̓̆̍ ̉̌̉ 
̜̉̎̍ ̗̜̉̎̆̋̉̏̎̎̍̕ ̠̈́̂̏̌̆̃́̎̉̍ ɉρȟςɊȢ ˘̟̜̂̆ 
̝̜̅̌̉̓̆̌̎̆ ̖̘̜̌̉̏̑́̅̏̎̆ ̠̈́̂̏̌̆̃́̎̉ ̟̐̏̅̑́̈̔̍̆̃́̓ ̃ 
̟̐̆̑̃̔ ̘̝̏̆̑̆̅ ̘̑̆̎̓̄̆̎̏̌̏̄̉̆̒̋̏̆ ̏̂̒̌̆̅̏̃́̎̉̆ ̏̑̄́̎̏̃ 
̄̑̔̅̎̏̊ ̋̌̆̓̋̉Ȣ 
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˞˜˕˞˛˗ ˘˕˟˒˝ˍ˟ˠ˝˨ 
1 ˞̏̑̉̎̒̏̎ ˞Ȣ˚Ȣ ˕̗̜̎̆̋̉̏̎̎̆̕ ̂̏̌̆̈̎̉ ̃ ̘̐̏̌̉̋̌̉̎̉̆̒̋̏̊ ̐̑́̋̓̉̋̆Ȣ ˞˜̂Ȣȡ Ⱥː̉̐̐̏̋̑́̓Ȼȟ ρωωσ ɀ ςρτ ̒Ȣ 
2 ˔̔̂̉̋ ˟Ȣ˙Ȣȟ ˕̃́̎̏̃ ˗Ȣ˞Ȣȟ ˗̗́̈́̎̆̃ ˍȢ˜Ȣȟ ˘̆̒̎̉̋̏̃ ˍȢ˘Ȣ  ˑ̗̝̠̉̆̑̆̎̉́̌̎́̕̕ ̅̉́̄̎̏̒̓̉̋́ ̗̜̖̉̎̆̋̉̏̎̎̕ ̂̏̌̆̈̎̆̊Ȣ ˘Ȣȡ 
Ⱥ˙̗̆̅̉̉̎́Ȼȟ  ρωωρ ɀ ρφτ ̒Ȣ 

 
 
 
 
 

˔Ȣ˕Ȣ ˞ˠ˘˒˖˙˒˚˛ˏˍ1ȟ ˍȢˍȢ ˒˝ːˍ˘˕˒ˏˍ2ȟ ˍȢ˙Ȣ ˞ˍˑ˨˗˛ˏˍ2ȟ ˒Ȣ˝Ȣ ˢˏˍ˚2 
1 ́̈́ ̜̓  ̨̨̈̅̋̒̈ ̨̨̂̌̍ ̂̆̑̔ ̗̜̍̆̅̉̉̎́̌  ̨̔̎̉̃̆̑̒̉̓̆̓ 

2˞ȢˑȢ ˍ̒̆̎̅̉́̑̏̃̕ ́ ̜̓̎̅́ ̜ ́̈́  ̜̌̓̓  ̗̍̆̅̉̉̎́  ̔ ̎̉̃̆̑̒̉̓̆̓ ̨
 

˟ˠˎ˒˝˗ˠ˘˒˔ˑ˴  ˓ ˜ˍ˘˨ ˎ˒˟˜˒˝ˑ˒˞˴ 
 

˟ ̨̊̎ȡ ˓ ̜̐́̌ ̜́̔̑̔̌́̑̅  ̜̋̌̉̎̉̋́̌  ̇ ̎̆ ̞̠̠̜̐̉̅̆̍̉̌̏̄̉̌  ̆̑̓̆ ̜̅̉́̄̎̏̒̓̉̋́̒ȟ ̓̆̋ ̜́̅̆̋̃́̓̓ ̆̍ ̨̙̎ ́̎́ ̆̍̆̒ȟ 
̞̠̐̉̅̆̍̉ ́ ̜́̒̑ ̙́̑́̌́̑ ̇ ̨̑̄̈̔ ̨̙̎ ̅́ ̍́ ̜̜̈̅Ȣ ˒̖̜̍́̎́̌  ̨̜̈̍̆̓̓̆̄ ̅ ̨̑̄̆̑̌̆̑  ̎́̔ ̜́̒̓ ̇́̎ ̇́ ̜̓ ̒ ̜̑́̒̓̑̔ȟ ̇ ̎̆ 
̜̋̌̉̎̉̋́̌  ̜̌́̂̏̑́̓̏̑̌  ̨̈̆̑̓̓̆̔̌̆̑̅  ̜̜̜̜̏̑̓̎̅̌́̑̎  ̅ ̜̑̒ ́̑́̐ ̂́ ́̌́̔ ̓̆ ̍́ ̜̜̈̅Ȣ  
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̓ ̔̂̆̑̋̔̌̆̈ȟ ̜̈̂́ȟ ̇ ̓̆̌ȟ ̨̙̓̆̑̆̎̅̋Ȣ 
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INFECTIOUS TUBERCULOSIS MASKS 
 
Resume: Early diagnosis of infectious diseases is based on clinical and epidemiological data, which allows not only to carry out adequate 
therapy, and anti-epidemic measures. Doctors outpatient services and it is important to comprehensively evaluate the results of the survey, 
examination of the patient and the results of clinical laboratory tests. 
Keywords: tuberculosis, fever, cough, sweating 
  



 
 

235 

ˢ˕˝ˠ˝ː˕ˬ                                                                                    SURGERY 
 
ˠˑ˗ φρφ-001.35-071-08(048.8)  

 
ˍȢ ˍ˚˨ˎ˒˗˛ˏȟ ˞ȢˍȢ ̇ ˍ˘˒˚˗˛ˏˍȟ ˟ ȢˍȢ ̇ ˒ˑ˒˟ˎ˒˗˛ˏ  

˞ȢˑȢˍ̠̒̆̎̅̉̑̏̃̕ ̜́̓̎̅́ ̜ ́̈ ˙ˠȟ ̜̇́̌̐ ̖̠̉̑̔̑̄̉ ̜̋́̆̅̑́̒̕ 
 

˟ˠ˝˚˕˗˒˟˟˴˗ ˞˕˚ˑ˝˛˙˨˚˨  ˑˍ˙ˠ ˞ ˒ˎ˒˜˟˒˝˴ȟ ˗˘˕˚˕˗ˍ˞˨ ˓ ˚˒ ˒˙˴ ˟ˠ˝ˍ˘˨ ˨˞ˍ˥ˍ ˥˛˘ˠ 
 

˟̨̔̑̎̉̋̆̓̓̋ ̜̜̒̉̎̅̑̏̍̎  ̅́̍̔ ̨̒̆̂̆̐̓̆̑ȟ ̜̋̌̉̎̉̋́̒ ̇ ̎̆ ̨̆̍ ̜̓̔̑́̌ ̜̒ ̙́́ ̙̏̌̔ ̜̇́̒́̌̎ ́̎Ȣ ˞́̔̒́ ̜̓́̑̅  ̨̓̔̑̎̉̋̆̓̓̋ 
̜̒̉̎̅̑̏̍̎́̎ ̜̅́̍̉̓̎ ̙̠̉̆̍̉ ̇̆̅̆̌ ̠̜̐́̓̏̌̏̄̉̌́̑̅  ̜́̓́̑̎́ ̇́̓ ̜̜̜̈̌́̅Ȣ ˟̨̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎́ ̔́ ̜̜̓̒̎̅́ ̅̉́̄̎̌̈ 
̜̜̏̊̌̐ ̆̍ ̇ ̨̨̑̄̈̌̍̆̒̆ ́ ̜̈́̎ ̨̌̆̓̓̆̎̔̄̋ ̙̜̜̑́̓́̅Ȣ ˞̝̠̜̓́̓̎  ̒̏ ̜̎̅́ ́̃̓̏̑̌́̑ ̜̋̌̉̎̉̋́̌  ̓ ̨̇̑̉̂̆̅̆̎ ̜̍̒́̌ 
̨̨̋̆̌̓̑̌̄̆̎Ȣ 
˟ ̨̨̊̎̅ ̒ ̈̅̆̑ȡ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ȟ ̠̗̠̜̒̓̑́̎̄̔̌̉̌  ̜̒̈́̓ȟ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  ̨̒̆̂̆̐̓̆̑ȟ ̜̅̉́̄̎̏̒̓̉̋́̒ȟ ̨̆̍Ȣ 
 
˟́ ̜̜̜̑̐̓  ̨̨̨̈̆̋̓̌̄Ȣ ˍ ̜̈́̌́̑̅   ̨̓̔̑̎̉̋̆̓̓̋ 
̜̒̉̎̅̑̏̍ ̨̋̆̈̎̅̆ ̇̆̅̆̌ ̙̠̜̉̆̍̉̌  ̠̐́̓̏̌̏̄̉ ̜̅́̍̉̅Ȣ 
˞̏ ́̎ ̜̜̂́̊̌́̎̒̓ ̔́ ̜̜̓̎̅́ ̅ ̜̑̒ ̅̉́̄̎̏̈ ̜̜̏̊̌̐ȟ 
̜́̅̆̋̃́̓̓ ̆̍ ̇ ̨̨̑̄̈̌̍̆̒̆ ́ ̈́̅́ ̨̌̆̓̓̆̎̔ ̐́̊̅́ ̜̂̏̌̐ȟ 
̨̋̆̊̂̑ ̋̆̈̅̆̑̅̆ ̎́̔ ̜́̒̓ ̍ ̨̄̆̅̆̋̓̋̋̆ ̙̜̜̑́̓̔ ̍ ̨̍̋̎Ȣ  
˔̨̆̑̓̓̆̔̅  ̍́ ̜̒́̓Ȣ ˟̨̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̜̓̔̑́̌ ̜̌̍̉ 
̅̆̂̉̆̓̓̆̑̅̆ ̓̆ ́̈ ̍ ̙̌̆̑̅̆ ̅̆̑̆̋̓̆̑ ̠̇́̑̉̌́̎ ́̎Ȣ ˞̏̌ 
̏̌ ̜̜̌ ̜̓́̑̅ ̜̓̏̌̓̑̔ ̨̙̎ ̜̒ ̙́́ ̙̏̌̔ ̜̜̇́̒́̌̎̅Ȣ 
˟́ ̜̜̜̑̐̓  ̜̒ ̙́́ ̙̏̌̔Ȣ ˞́̔̒́ ̜̓́̑̅  ̨̓̔̑̎̉̋̆̓̓̋ 
̜̒̉̎̅̑̏̍̎́̎ ̜̅́̍̉̓̎ ̙̠̉̆̍̉ ̇̆̅̆̌ ̠̜̐́̓̏̌̏̄̉̌́̑̅  
̜́̓́̑̎́ ̇́̓ ̜̜̜̈̌́̅ Ȣ ˛̜̒ ̠̐́̓̏̌̏̄̉ ̨̋̆̈̎̅̆ 

̗̠̜̎̆̊̑̏̉̑̋̔̌̓̏̑̌  ̂ ̜̜̈̌̒̓́̑ ́ ̜̜̂́̊̌́̎̒̓ ́ ̈́̅́ 
̐́̊̅́ ̂̏̌ ́̎  ̇̆̅̆̌ ̙̠̜̉̆̍̉̎  ̨̒̆̂̆̂̎̆̎ ̨̌̆̓̓̆̎̔ ̅́̍̉ 
̜̂́̒̓́̊̅ ɉτȟστȟσφȟτχȟτψɊȢ ˎ̨̑́ ȟ ̏ ́̎ ̓ ̎ ̜̋̌̉̎̉̋́̌  
̨̨̂̆̌̄̌̆̑̎̆ ́̑́̍́̊ ̇ ̎̆ ̇̆̅̆̌ ̓ ̑̅̆ ̠̗̠̜̒̓̑́̎̄̔̌̉̎ 
̟̜̇̏̅ ̨̒̋̆ ̜́̒̑̔ ̨̙̎ȟ ̋ ̐̓̆̄̆̎ ̅ ̨̨̑̄̆̑̌̆̑̅  ̂ ̌ 
̠̐́̓̏̌̏̄̉ ̜̓̔̑́̌ ̨̨̨̨̂̌̍̅̆̑̎  ̨̨̨̨̨̇̆̓̋̌̋̒̈̅̄̎̆̎  ̎̆̍̆̒̆ 
̓ ̨̨̨̇̑̉̂̆̌̆̑̎  ̜́̈̅ ̜̎́̎ ̂̏̌́̑  ̔́ ̜̜̜̓̒̎̅́   ̅ ̜̑̒ 
̅̉́̄̎̏̈ ̜̏̊̌́ ̨̂̆̑̍̆̊̅ ɉχȟρχȟςχȟσχȟτωɊȢ 
̅̆̂̉̆̓̓̆ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̜̓̔̑́̌ ̅̆̑̆̋̓̆̑ ̓̆ ́̈ 

̜̇́̈̌ ́̎Ȣ ˎ̨̨̨̙̑̎ ̑̆̓ ̏̌ ̜̓̔̑́̌ ρφρς ̜̜̇̌ ̜̇́̈̌ ́̎ 
̖́̂́̑̌́̍́ ̂́̑ȡ ̓ ̎̅̆ ̜̊ ̓́̐ ̇́̓ ́̎̅́ ̎ ̑̆̒̓̆̅̆ ̨̨̈̅̄̎̆̎ 
̎̆̒̆̐ ̙̜ ̜̐ ̋̆̓̐̆̒   ̨̙̎ȟ ̜̏̎  ̜̒̑̓ ̜ ̜̜̇̎̒ ̍ ̨̙̆̒̎ 
̨̇̐̐̆̎ ̂́̊̌́̐ ̏̊ ̜́̎ ̜̓̔̑́̌ ɉρυɊȢ ˎ̨̨̨̙̑̎ ̑̆̓ 
̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  ̜̋̌̉̎̉̋́̒ ρψσς ̜̜̇̌ ̜̇́̈̌ ́̎ȡ 
̂́̊ ̓ ̜̑́̓̎ ̇́̎ ̠̜̜̒̎  ̨̆̄̆̌̆̑ ̋ ̨̨̙̓̔̒̎ ̇ ̜̍̒̓́̎ 
̨̒̆̂̆̐̒̈ ̙̜ ̜́̑̐ ̨̇̂̆̑̄̆̎̎̆̎ ̨̋̆̊̎ȟ ̏̌ ̨̙̎ ́̌̔ ̨̙̎ȟ 
̨̨̈̎  ̙̙̜́̍̆̎ ̇́ ́ ̜̓̔̌ ́̎ ̎ ̨̑̆̒̓̆̎  ̜̒̑̓ ̜ ̜̜̇̎̒ 
̍ ̨̙̆̒̎ ̂́̊̌́̐ ̋̆̓̋̆̎ ɉωȟρπɊȢ 
˟̨̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  ̙̜́̎́̌ ̜̓ ̎́ ̜̓ ̓ ̑̅̆ ̨̇̉ 
̨̨̨̋̆̈̅̆̒̆̓̎̅̄ ̜̓̔̑́̌ ̅̆̑̆̋̓̆̑ ̇̏ ɉρχɊȢ 0Ȣ 2Ȣ -ÉÌÌÅÒ ̇ ̎̆ *Ȣ (Ȣ 
,ÅÖÉ ɉςωɊȟ ̖̜́̂́̑̌́̔ ̜̙̂̏̊̎́  ̑ ̜̜̇̌ ˗̏̌̔̍̂̔̒ 
̝̜̄̏̒̐̉̓́̌̎́ ɉ˛̄́̊̏ ̙̜̓́̓ȟ ˍ ˥Ɋ ̜́̑́̌̔ ́ ̋̆̌̄̆̎  
48 000-̜̎  ̨̨̙̎̆̎  σɀτ ̎ ̑̆̒̓̆̌̆̑̅̆ ̑̓ ̨̑̌ ́̊̍́ ́ 
̏̑̎́̌́̒ ́̎ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̆̒̆̐̋̆ ̜́̌̎ ́̎ Ȣ 
˙̗̜̆̅̉̉̎́̌  ̅̆̂̉̆̓̓̆̑̅̆ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  
̜̋̌̉̎̉̋́̒ ̜̓̔̑́̌ ̅̆̑̆̋̓̆̑ ́̈ ̍ ̙̌̆̑̅̆ ̨̨̋̆̌̓̑̌̄̆̎ 
ɉρφȟσωɊȢ ˓̏ ̜́̑̅́ ̋ ̨̑̒̆̓̌̄̆̎ ̠̐́̓̏̌̏̄̉ ̋ ̨̂̎̆ ̇́̒ 
̎ ̨̑̆̒̓̆̌̆̑̅  ́̌ ̙́ ̜ ̜́̊̌́̑̎̅́ ̋ ̨̂̑̆̋ ̨̋̆̈̅̆̒̆̅Ȣ ˎ̨̑́  
̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̖̜̐̒̉̉̋́̌  ̜́̔̑̔̌́̑ ̂́̑ ̆̑̆̒̆̋ 
́̅́̍̅́̑̅́ ̅́ ̂̏̌́ ̨̂̆̑̆̅ (4,5,11). ˟ ̨̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  
̜̅́̍̔̎́ ̨̋̂̎̆ ̙ ̙́̓́̑ ̍̆̎ ̨̇̐̓̆̑ ̒̆̂̆̐̋̆̑ ̜̂̏̌́̅Ȣ ˗ ̨̂̎̆ 
̨̅̆̎̆̎  ̜̒̑̓ ́ ̙̜ ̜̐ ̓ ̑ ́̎ ́̊̍́ ̜̓́̑̎̅́ ɀ ̏̌ ̍̆̎ 
̠́ ̜̓  ̒́̔̒́ ̜̓́̑̎̅́ȟ ̇ ̍̒́  ̓́ ̜̌́̊̅  ̨̨̨̙̓̌̄̎̅̆ȟ 

̌́ ̜̓  ̜̒̑ ̜́̌ ̜̎̅́ȟ ̨̆̑̌̆̑̅  ̇ ̎̆ ̨̊̆̌̅̆̑̅  ̜̒̑̓ ̜ 
̜̜̇̎̒ ̍ ̨̙̆̒̎̅̆ȟ ̨̨̋̎̅̋̓̆ ̇ ̎̆ ̓Ȣ̂Ȣ ̨̋̆̈̅̆̒̆̅Ȣ ˒̄̆̑̅̆ ̜̏̒ 
̠̐́̓̏̌̏̄̉ ̨̋̆̈̎̅̆ ̜́̅̆̋̃́̓̓ ̓ ̑̅̆  ̇ ̎̆ ̔́ ̜̜̓̒̎̅́ ̆̍ 
̇ ̨̨̑̄̈̌̍̆̄̆̎ ̇́ ̅́̊̅́ ́ ̈́̅́ ̨̌̆̓̓̆̎̔ ̜̅́̍̐ȟ ̜̜̜̒̌̐ 
́̌ ́̎ ́ ̈́ ̨̨̈̅̄̎̆̎ ̗̠́̍̐̔̓́̉ ́ ̙̜̜̑́̔ ̍ ̨̍̋̎ ɉσψɊȢ 

D. J. Barton et al. ɉ υ Ɋ ̜̂́̌́̌́̑̅   ̠́  ̒́̔̒́ ̜̓́̑̎̅́ 
̜̅́̍ ́̎ φφ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎́ ̓́̌̅́̔ ̇́̒́ ́̎Ȣ 
˜̨̗́̉̆̎̓̓̆̑̅  ̇́̒ ̜́̑́̌ ̜̓́̑ ςπ ̓ ̨̔̌̋̓̆̎ ρυ ́̊ 
̜́̑́̌ ̜̎̅́ ̋̆̈̅̆̒̋̆̎Ȣ ςς ̇́ ̅́̊̅́ ̓̔̑̎̉̋̆̓̋̆ ̙̙́ȟ 
̂́̒ ̜́̌́̑̎̅́ ̨̨̋̉̍̎  ̨̨̇̐̓̆̑ ̠ ̎̉ ̙̜̓́̌ ̜̓́̑  ̎̆̍̆̒̆ 
̓ ̒̆̋ ɂ ̜̏̑̎ ̒̆̂̆̐ ̂̏̌ ́̎Ȣ ˗ ̨̂̎̆ ̠́ ̜̓  ̨̨̙̙̎ ̒́̔̒́ ̜ 
ɉυρϷɊ ̇ ̎̆ ̨̨̨̙̆̋̎̒ ɉσπϷɊȠ ̨̂̑ ́̎́ ̇́ ̅́̊̅́ ̨̨̙̂̆̒̎ 
̒́̔̒́ ̓́ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̋̆̈̅̆̒̋̆̎Ȣ ˒̨̋ ̇ ̎̆ ̏̅́̎ ̅́ 
̋ ̐ ̒́̔̒́ ̓́̑̅́ ̠̗̠̒̓̑́̎̄̔̌̉ ̨̆̋ ̇́ ̅́̊̅́ ́̎́ ̂́̊ ́̌ ́̎Ȣ 

˟̨̔̑̎̉̋̆̓̓̋ ̜̜̒̉̎̅̑̏̍̎  ́̒ ̜̜̎̔̎́ ̜̜̂́̊̌́̎̒̓ ̨̆̋ 
̨̎̑̆̒̓̆̎  ̒́̔̒́ ̜̎́ ̗̠́̍̐̔̓́̉ ̜̇́̒́̌̎ ́̎Ȣ 
̜̏̌̅  ̒́̔̒́ ̜̓́̑̎̅́ ρφ ̑̆̓ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ 

̅ ̌̆̌̅̆̎̄̆̎Ȣ ˛̜̌́̑̅  ̏̎ ̨̨̙̎  ̜̇́̒̓́̑ ̨̆̋ ́̊̅́̎ ̓ ̍̆̎ 
̂̏̌ ́̎Ȣ ˟̨̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̨̇̐̓̆̑ ̍̆̎ ̙̙́̓́̑̅́̎ 
̜̅́̍ ́̎ ɉψȟρσȟςρȟσπȟτπɊȢ  ˗ ̨̂̎̆ ̜̏̌̅  ̨̨̙̙̎ ̇ ̎̆ ̨̨̙̆̋̎ 
̒́̔̒́ ̜̓́̑ ̇́̑́ ́̓̓́̎ ́̎Ȣ ˎ̨̨̙̆̒̎ ̒́̔̒́ ̜̓  ̇́̑́ ̜́̓ 
̂́̊ ́̌̍́ ́̎Ȣ ω-̅́ ́̒ ̜̎̔ ̜̅́̍̐ȟ ̜̏̎  τ-̎̆ ̗̠́̍̐̔̓́̉ 
̜̇́̒́̌̎ ́̎ (4). 
ˎ̨̙̑̎̆̆ ́̃̓̏̑̌́̑ ̇́ ́ ̜̓̔̌ ́̎ ̎ ̨̑̆̒̓̆̌̆̑̅̆̄ ̨̓̔̑̎̉̋̆̓̓̋ 
̜̜̒̉̎̅̑̏̍̎  ̜̅́̍̔̎  ̂̏̒́̎ ́̎̎́̎ ̨̋̆̊̎ ̨̨̨̙̂̑̎ ̓ ̑̓ ́̊ 
̨̋̆̈̎̅̆ ̜́̎́̒̎́̎ ̙̙̜́̓́̑̅  ̋̐ ̍ ̙̌̆̑̅̆ ̓ ̨̒̔̎̆̎ 
ɉ̙̆̓̆ ̆̄̆ ̋ ̨̌ ́̔̅́̑̍́̊ ̜́̎́̒ ̇́̒ ̎ ̑̆̒̓̆̄̆ ̆ ̋̆̊̄̆̎̅̆ȟ 
̜̏̎ ̏̊̎́̓ ́̎̅́ ̜̜́̎́̒̎  ̙̙̜́ ̎ ̨̑̆̒̓̆̎  ̨̨̋̉̍̎̆ȟ ̓ ̒̆̋ 
̜̏̑̎̎́ ̓ ̨̒̔ ̍ ̨̍̋̎ ̨̨̆̋̆̎̅̄̎ ̆̒̓̆̎ ̙̜ ́̑̔ ́ ̜̂̏̌̍́̊̅Ɋ 
̇ ̎̆ ́̎́̍̆̎ ̎ ̨̑̆̒̓̆̎  ̨̂̑ ɀ ̨̨̂̑̍̆̎ ̇́ ̜̎ ̜́̑̍ȟ 
̜́̓̎́̒̓́ ̜̂̏̌̔̍̆̎ ̓ ̨̨̨̒̎̅̑̆̅Ȣ ˗̨̆̊̂̑ ̅̆̑̆̋̓̆̑̅̆ 

̙̂̏̌́́  ̜́̎́̎  ̖̠̠̉̍̉̓̆̑́̐̉ ̜́̌̔̎́ ̜̜̂́̊̌́̎̒̓ 
̙̙̜́̓  ̙̆̋̓̆̎ ̜̓̒ ̍ ̙̌̆̑̅̆ ̓ ̨̒̔ ̍ ̨̍̋̎ ̅̆̄̆̎ ̇̏̑́̍́̌ 
̜̇́̒́̊̅ ɉρωȟτυɊȢ  
ˍ̓́ ɂ ́̎́ ̇ ̎̆ ̂́̌́ ̋ ̨̙̓̔ ̑ ̜̇̏̌ ̎ ̨̑̆̒̓̆̎  ̨̨̋̉̍̎̆ 
̋ ̨̌ ́̔̅́̑̔ ́̇̆̓Ȣ ˥̙́̓́̑ ̍̆̎ ̨̇̐̓̆̑ ̋ ̨̂̎̆ ̜́̅́̍̎ 
̋ ̨̈̅̆̑ ̓ ̒̆ ̨̂̆̑̍̆̊̓̎ Ⱥ̒̏ ̜̑Ȼ ́̊̍́ ̓́̑ ́ ̜̇̉̎́̌̐ 
̜́̌́̅ȡ ̜̒̑̓ ̨̨̋̉̍̎  ̇̆ ̨̎̆ȟ ̇ ̨̨̨̄̑̓̋̎  ̠́  ̜̂́̒̎́ 

ɉ̐̏̌̈̔̎̏̋Ɋ ̇ ̎̆ ̓Ȣ̂ ɉτȟςτȟςυȟ ςφȟςψȟςωȟτσɊȢ  
˚ ̨̑̆̒̓̆̌̆̑̅  ́̌ ̙́ ̜ ̜́̊̌́̑̎̅́ ̨̓̔̑̎̉̋̆̓̓̋ 
̜̜̒̉̎̅̑̏̍̎  ̜̅́̍̔̎́ ̏̌ ̜́̐̓́̑̅ȟ ̂́̊̐́ ̜̓́̑̅ȟ ̨̙̂̑̎̆̆ 
̑̆̓ ̜̇̔̌ ́̎ ́ ̜̇́̊̍́̌́̑̅ ̏̌̅́̎̔ ̨̋̆̈̎̅̆ȟ ̏̌́̑̅́̎ 
̜̜́̇̑́̊̓̎ ̨̇̐̓̆̑̅̆ ̒̆̑ ̨̆̓̔ ̍ ̨̍̋̎ ̨̨̆̋̆̎̅̄̎ ̆̒̓̆̎ 
̙̜ ́̑̔ ́ ̜̜̂̏̌̍́̊̓̎̅ ̜̎ ̨̆̒̋̆̑̓̆̅ ɉρψȟςυȟςψɊȢ ˞̏ ̜ 
̜̜̇̌̅́̑ ̇́̒ ̎ ̑̆̒̓̆̅̆ ̐́̊̅́ ̂̏̌ ́̎ ̨̑̂̑ ̨̓̔̑̎̉̋̆̓̓̋ 
̜̒̉̎̅̑̏̍̅ȟ ̆̄̆̑̅̆ ̜̏̎  ̜̅́̍ ́̎ ̨̒̆̂̆̐̓̆̑ ̜́̎ ̓́̌̍́̒́ȟ 
̏̎̅́ ́̎ ̜́̎  ̎ ̨̑̆̒̓̆̎ ̅ ̜̑̒ ̋ ̨̓̐̆̔̎̆̎ ̅̆̐ 
̜̜̜́̑́̒̓̑̌́̅ (4,5,11). ˟̨̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̇́̒ 

̎ ̑̆̒̓̆̌̆̑̅̆ ̋ ̨̂̎̆ ɉψπ Ϸ - ́ ̨̅̆̊̎Ɋ ̙̙́̓́̑ ̍̆̎ 
̨̇̐̓̆̑̅̆̎ȟ ̆̑̆̒̆̋̓̆̑̅̆ ɀ ̒́ ̉̎́̅́̎ ̐́̊̅́ ̜̂̏̌́̅ ɉ ɊȢ  
˗̨̆̊̂̑ ̋̆̈̅̆̑̅̆ ̜̜̜̒̌̐ ́̌̔ ̨̙̂̑̎̆̆ ́̊̅́̎ ̜̇̌ ́ ̨̅̆̊̎ 
̜̜̒̏̈̌́̅ ɉσσȟσυɊ Ȣ ˎ ̌ ̇́ ̜̎́̎ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  
̜̅́̍̔̎́ ̆  ̜̜̏̌́̊̌̒ ̙̙́ȡ ̏̌ ̜̍ ̜̓ȟ ̒̔̌́̎ ́̎ ̋̆̈̅̆ 
̜̜̒̏̈̌́̓̎ȟ ̋̆̐̋̆̎ ̋̆̈̅̆ ̜̒ ̜́̑́̓̎ ̨̨́̂̌̆̓ ̂́̑ ɉρȟςȟτɊɊȢ 
˞́̔̒́ ̓́̑̅́ ̐́̊̅́ ̜̂̏̌́̓̎ ̨̓̔̑̎̉̋̆̓̓  ̜̜̒̉̎̅̑̏̍̎  
̨̒̆̂̆̂ ̨̑̆̓̎̅̆ ̇́̒ ̎ ̨̑̆̒̓̆̌̆̑̅  ̓́̂́̎ ̨̨̑̆̌̆̋̒̎̕  
̇̏ ̜̜́̑̌ ̜ȟ ̠́  ̜̜̂́̒̎  ̠̜̌̆̋̒̉̒̕ ̇ ̎̆ ̞̠̜̋̒̓̆̎̈̉̒̍̆̎ 
̓ ̨̨̒̎̅̑̔̄̆ ̜̂̏̌́̅ɉτȟττɊȢ   
˥̙́̓́̑ ̍̆̎ ̨̨̇̐̓̆̑̅ ̝̜̑̉̓̔́̌̅ ̓ ̑̅̆ ̂́̊̌́̐ ̜̜̏̊̌̔̎ ̅́ 
̆̒̓̆̎ ̙̜ ́̑̔ ́ ̜̂̏̌̍́̊̅ ɉτȟττɊȢ ˗̜̌̉̎̉̋́̌  ̓ ̑ ̜̅́̎ 
̒́̔̒́ ̜̓́̑̅  ̨̨̈̅̄̎̆̎ ̗̠́̍̐̔̓́̉ ɉÄÁÃÔÙÌÏÌÉÓÉÓ ÓÐÏÎÔÁÎÅÁɊ  
̜̂̏̌̔ ˍ̑̉̋́̕ ̜̑̌ ̜̜̎  ̨̋̆̊̂̑ ̖̜́̌ ̜̓́̑̎̅́ 
̨̨̨̋̆̈̅̆̒̆̓̎̅̄ ̜̓̔̑́̌ ̅̆̑̆̋̓̆̑ ̂́̑ ɉςπɊȢ 
˟̨̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ́ ̒́ ̉̎́ ̅́ ̒̆̂̆̐ ̜̂̏̌̔ ̍ ̨̍̋̎ 
ɉσσȟσυɊȢ  ˛̜̒ ̋̆̈̅̆ ̨̨̒̎̔ ̜̅́̍̐ ̒́ ̉̎́ ̒́̔̒́ ̜̓  ̇ ̍̒́  
̨̨̓̎̎̆ Ⱥ̨̒ ̨̐Ȼ ̨̋̆̓̔ ̍ ̨̍̋̎Ȣ 
˟̨̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍  τ ́̊̅́̎  φ ̇́̒ ̜́̑́̌  ̇́̒ ̜̂́̌́̑̅  
̜̒̑̓ ̜ ̜̜̇̎̒ ̍ ̨̙̆̒̎̅̆ ̅̆ ̨̋̆̈̅̆̒̐ȟ ̋ ̨̂̎̆ ̙̙̜́̓  
̜̏̑́̌̔̎́̎ ̐́̊̅́ ̜̂̏̌́̅Ȣ ˛̜̎  ̨̒̆̂̆̂ ̋ ̨̨̙̐̌̋ 
̇́ ̅́̊̌́̑̅́ ̨̨̂̆̌̄̒̈Ȣ ˙ ̨̍̋̎ ̨̙ ̨̋̉̍̄̆ ̎̆̍̆̒̆ ̇́̒ 
̎ ̨̑̆̒̓̆̎  ̋ ̨̨̙̋̑̆̋̆̒̎̆ ̠ ̎̉ ̠̜̇́̌ ́  ̜̇́̈́̓́̊̍ ̓ ̨̒̐ 
́̌ ́̎ ̙̙́̓́̑̅́̎Ƞ ̨̂̑́  ̨̅̆̊̌̆̐ ̜̇́̒́̌̎ ̜́̎̎ ̅́ ̆̒̓̆̎ 

̙̜ ́̑̔ ́ ̜̂̏̌̍́̊̅Ȣ ˚ ̨̑̆̒̓̆̎  ̜̍́̈́̒̈̅́̎́ ̂́̒̓́ ̜́̎̎́̎ 
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̇ ̎̆ ̜̒̑̓ ̜ ̜̜̇̎̒ ̍ ̨̨̙̆̒̎  ̌ ̜́̊̐ ̨̋̆̓̋̆̎̎̆̎ȟ ̎̆̒̆̐ 
̙̜ ̜̜̔̎  ̜̉̎̅́ ̜́̎̎́̎ ́̓́ ɂ ́̎́ ̨̂̑̅̆̎ ̎ ̑̆̒̓̆̄̆ 
̋ ̨̌ ́̔̅́̑́ ̜̂́̒̓́̊̅Ȣ ̨̙̈̅̆̑̎̆ ̜̜̜̒̌̐ ́̌ ́̎ ̨̨̇̐̓ 
̂̏̒́̓̔ ́ ̎̆̍̆̒̆ ̋̆̒̔̄̆ ̍ ̨̨̍̋̎̅̋ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ 
̖̉̑̔̑̄̋̆ ̎̆̍̆̒ ̔̑̏̌̏̄ ́ ́̑́̌̔ ́̇̆̓Ȣ 
˚ ̨̑̆̒̓̆̎  ̜̒̑̓ ̜ ̜̜̇̎̒ ̍ ̨̨̙̆̒̎  ̓ ̑̓ ̜̇̌ ̜̂̏̊  
̙̙́̐̆̎ ̜̜̜̒̌̐ ́̌ ̜́̎ ̜̇́̈̌ ́̎Ȣ ˎ̆̒ ̇́̒̓́ ̜ ̆̑ ̂́̌́ 
̋̌̉̎̉̋́ ́ ̓ ̒̋̆̎Ȣ ˚́̔ ́̒  ̜́̂̌̅́̔ ̂ ̨̌̍̆̒̎̅̆ ̜̂́̌́̎ 
̓̆̋̒̆̑̄̆̎̅̆ ̗̠̜̉̑̋̔̌̑̌ ̓ ̑̅̆  ̜̜̇̎̒ ̍ ̨̨̙̆̒̎  ̜̜̂́̒̎  
σȾτ ̂ ̨̌̋ ́̔̍́ ̜̎ ̜́̍̓̉̓̎ ̜̇́̑  ̜́̎ ̓́̌ ́̎Ȣ ˓̜̌́̎̋ ̈ 
̜̔̑̆̓̑́̎  ̙̜̜̌̂̑ ́̊̍́ ̜̎́ ̏̑̎́̌́̒ ́̎ ̜́̎ ̜̓́̌̅ ɉςφɊȢ 
˞̏ ́̎ ̜̜̂́̊̌́̎̒̓ ̜̇̌́̎̋ ̈̂̆̎ ̨̂̑̄̆  ̜̒̑̓ ̜ ̜̜̇̎̒ 
̍ ̨̙̆̎  ̜̂́̒̎́ ̨̨̙̎́̑́ ̗̠́̍̐̔̓́̉ ̇́̒́̔ ́ ̓̔̑́ ̨̋̆̌̅ Ȣ 
˓̜̌́̎̋ ̨̈̅ ̇ ̎̆ ̨̑̆̋̏̎̒̓̑̔̋̓̉̃̓ ̗̠̏̐̆̑́̉ ̨̆̋ ̋̆̈̆ ̅̆ 
̨̒̋̆ ̜̜̜́̒̑̌̅ ɉρρȟρχȟττɊȢ 
̜̈ ̂́̌́̌́̑̅́ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̜̇́̒̓  ̙́  ̜́̌̅ ɀ 

̇ ̎̆ ̜̇́̒̓  ̙́ ̓́ ̅́ ̋̆̈̅̆̒̆ ̨̂̆̑̆̅ ɉσχɊȢ ˗ ̨̂̎̆ ̨̅̊̌̆̐ 
̜̇́̒́̌̎ ́̎ ̅̆̄̆̎ ̨̨̐̋̑̄̆ ̓̏ ̜̓́̌́̅ɉτωɊȢ ˑ̨̨̆̌̓̋ ɉ̙ ̨̑̓Ɋ ̨̆̋, 
̎̆̍̆̒̆ ̙ ̑̆̓ ̙̙́̐̆̎ ̜̏̑́̌̐ ́̌̒́ȟ ̜́̂̎̔ ̨̗̐̑̏̆̒̒̎ 
̜̜̏̈̅̑̐ȟ ́̔̑̔ ̨̨̒̆̈̍ ̐́̊̅́ ̜̂̏̌́̅ȟ ̒̏̌́̑ ́ ̜̜̂́̊̌́̎̒̓ 

̨̨̓̆̋̒̆̑̒̓ ̜̇́̌̐ ̜̜̇́̎̒̈̅́̎̅̑̔̍̆̎ ̇ ̨̑̄̈̔ ́̇̆̓Ȣ 
ˑ̨̨̨̆̌̓̋̎  ̋ ̨̌̆̍ ̌ ̠̜́̅ȟ ̠̜̄̉̐̆̑̆̍̉̌́̎́̅Ȣ ˟̨̔̑̎̉̋̆̓̓ 
́̌ ́̎̎́̎ ̨̋̆̊̎ ́̔̑̔ ̨̨̒̆̈̍ ̜̜̂́̒̌́̅ȟ ̓ ̨̔̌̋ ̨̨̙̎̅̆ ̨̨̅̆̌̓̋ 
̂ ̜̑̎ ̜ ̜́̌̐̎́ ̨̋̆̌̆̅Ȣ ˑ̨̨̨̆̌̓̋̎   ̨̓̔̑̎̉̋̆̓̓ ̜̒̉̎̅̑̏̍ 
̓̆̈ ̔́ ̜̓̓́ ̜́̎ ̜̓́̌́̓̎ ̂̏̌̒́ȟ ̏̎̅́ ̠̗̠̅̆̃́̒̋̔̌̑̉̈́̉ 
̜̂̏̌̐ȟ ̨̨̈̅̄̎̆̎ ̗̠́̍̐̔̓́̉ ̜̂̏̌̐ ̓ ̨̒̐ ́̌̔̅́̎ 
̒́ ̜̜̓́̌̎́̅Ȣ ˗̨̆̊̂̑ ̋̆̈̅̆̑̅̆ ̅ ̨̑̄̆̑̌̆̑ ̨̨̅̆̌̓̋̅̆ ̙̙́̓́̎ 
̜̅́̍ ́̎ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  ̆̑̆̒̆̋ ̊̆̌̅̆̑̅̆ ̅̆ 
̨̨̋̆̈̅̆̒̆̓̎̎ ̍ ̨̌̍̅̆̄̆̎Ȣ ̜̈ ̜̂́̌́̎  ̨̨̨̨̅̆̌̓̋̒̎  
̨̓̔̑̎̉̋̆̓̓̋ ̜̜̒̉̎̅̑̏̍̎  ̓ ̑̓ ̜̇̌ ̜̂̏̊ ̜̒̑̓ ̜ ̜̜̇̎̒ 
̍ ̨̙̆̒̎̅̆ ́̔̑̔ ̨̨̒̆̈̍ ̇ ̎̆ ̜̙̜̍́ ̂̏̌ ̜́̎ ̜̓̔̑́̌ 
̅̆̂̉̆̓̓̆ ̜̇́̈̌ ́̎Ȣ ̜̈ ̜̂́̌́̎ ̅ ̨̑̄̆̑̄̆ ̋ ̑̒̆̓̋̆̎̅̆ȟ 
̨̨̅̆̌̓̋ ̇ ̎̆ ̒̏ ́̎ ̇́ ̜̎ ̏̑̎́̌́̒ ́̎ ̨̨̓̎̅̆̑̅  ̨̨̌̆̓̓̆̎̄̆̎ 
̜́̎ ̓́̌ ́̎ ɉςςɊȢ 
 ˓ ̍̒́  ̓́ ̜̅́̊̅  ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍ ̋ ̨̂̎̆ ̇́̒ 
̂́̌́̌́̑̅́ ̨̋̆̈̅̆̒̆̅ ɉςχɊȢ ˑ̉́̄̎̏̈ ̨̙̋̆̆̔̌̅̆̐ ̜̜̏̊̌́̓̎ 
̇́ ̅́̊̅́ȟ ̜̏̎  ̨̨̈̅̄̎̆̎ ̗̠́̍̐̔̓́̉ ̜̂̏̌̐ ̜́̌́̅Ȣ 
˞̠̗̠̜̓̑́̎̄̔̌̉̎  ̨̒̆̂̆̂ ̂ ̜̑̎ ̜̅́̊ ɂ ̙̙́Ȣ ˥̙̜́̓  ̨̂̑ 
̜̇́ ̜́̔̈̅́̎ ̙̜ ̜̐ ̓ ̜̑́̅ ̅́ ̨̨̙̆̋̎ ̇́ ̜̎ ̜́̑ ́̑́̊ 
̓̆̋̒̆̑̆ ̂́̒̓́̒́ ̨̨̙̓̌̋̋̆ ̨̅̆̊̎ ̨̇̆̓̋̆̎ ̂́̊ ̜́̌́̅ȡ ̏̅́̎ 
̂́̒ ́ ̙̙́ȟ ̆̑̆̇̆ ̜̙̂̏̊̎́ ̋ ̨̨̑̎̂̆̊̅Ȣ ˓́̒ ̜̂́̌́̎  
̇́ ̜̅́̊ ̨̈̄̆̑̍̆̊̅ȟ ̜̜̓̎̒ ́̌̔ ̂ ̜̜̜̈̌̒ ̂́̊ ̜́̌̍́̊̅Ȣ 
˓ ̍̒́  ̓́ ̜̅́̊̅  ̨̨̨̙̓̌̄ ̨̨̨̒̎̆̅ ̇ ̎̆ ̠̄̉̐̆̑̆̍̉̌́̎́̎ 
̜̂̏̌́̅Ȣ ˒̄̆̑̅̆ ̗̠̓̑́̋̉ ̨̋̆̈̎̅̆ ̙̙́ ̨̨̈̌̐ ̋̆̓̒̆ȟ ̏̎̅́ 
̨̨̙̓̌̋̋̆ ̜̜̒̍ ̌ ̠́ ̓ ̨̒̆̅Ȣ ˞̏̌ ̨̙̎ ̜́̅̆̋̃́̓̓ ̓ ̑̅̆ 
̜̜̜̇́̎̒̈̅́̎̅̑̔̅ ̓́ ̅́̔ ́̇̆̓ ̨̆̓̆̅Ȣ ˥̙̜́̓  ̓́̑ ́̓̔ 
̇ ̎̆ ̜̏̎ ̜́̌̐ ̓́̒̓́̔ ̍ ̨̍̋̎ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ȟ ̜̏̎ 
̙̜́̊̍̆̎ ̋̆̒̔ ̋̆̑̆̋Ȣ ˙̠̗̠́̎̉̐̔̌̉̅́̎  ̨̋̆̊̎ ̓ ̨̨̨̙̌̋̓  ̓ ̨̑ 

̍̆̎ ̜̏̑̍́̒̕ ̂ ̜̑̎ ̜ ̜́̌̐̎́ ̨̙̂̑́̍́ ̔́ ̜̓̓́̎ ̨̋̆̊̎ 
̨̋̆̌̆̅Ȣ 
ˎ̜́̌́̌́̑̅   ̜̜̜̍̏̊̎̎  ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍ ̙̙̜́̓́̑ 
̜̈̎ ̜́̎́̒̍̆̎ȟ ̨̐̋̆̒̍̆̎ ̎̆̍̆̒̆ ̇́̎ ̠̜̎   ̂́̒ ́̌́̊ ̅́ 

̨̨̨̋̒̌̆̑̍̆̎ ̨̂̑̄̆ ̜̊ ̓́ ́̎̅́̑̅́ ̨̋̆̈̅̆̒̆̅ ɉχȟτρɊȢ ˎ ̌ 
̗̠̒̉̓̔́̉̅́ ̇́̒ ̜̂́̌́̎ ̓̏̌ ̜̔ȟ ̜̜̙̜̜̓̎̒̈̅́̎̔  ̇ ̎̆ 
̜ ̜̜̑̌ ̜ȟ ̜̜̓̎̒ ̜́̌̔̅   ̜̑ ́ ̜ ̍̆̎ ̓̆̑̆ ̨̨̅̄ ̂ ̜̜̈̌̔ȟ 

̂̆̓ ́̊̍́ ̜̎̅́ ̨̨̓̆̑̒ ̋ ̨̨̙̋̌̅̆̎̄̆̎ȟ ̨̨̨̒̎̄̆̎ȟ ̖̠̐̆̓̆̉ ̇ ̎̆ 
̜̜̍̏̊̎̎  ̜̜̜̒̌̐ ̓ ̑ ̜́̎ ̂́̊ ̜́̌́̅Ȣ ˓ ̜̓̎ ́̎ ̋̆̈̅̆ 
̜̙̜̜̉̎̌  ̨̨̒̆̈̌̍̆̊̅ȟ ̨̂̑́  ̜̜̍̏̊̎̎  ́̎ 

̜̜̜̓́̍̑̌́̑̎  ̜̜̜̒̌̐ ̓ ̑ ̜́̎ ̂́̊ ̜́̌́̅Ȣ ˥̙̜́̓ȟ 
̋̆̊̅̆ ̜̏̎  ̨̂̑ ̙̔̍́ ̜̎  ́̌ ́̎̎́̎ ̨̋̆̊̎ȟ ̎́̔ ̜́̒̓  
̇́ ̜̅́̊ ̨̂̑̅̆̎ ̇́ ̒́̑́ ̜̂́̒̓́̊̅ (1). 
˥̙́ ̇ ̎̆ ̨̇̐ ̋ ̈̄̆ ̋ ̨̨̑̎̂̆̊̅ ̅̆̒̆ ̜̂̏̌́̅ȟ ̨̂̑́  ̏̌́̑̅́̎ 
̜̜̓̔̎̅́̊̓̎ ́̒ ̜̎̔̌́̑ ̓̆ ̜́̓̓Ȣ ˞̜̏̎̅ ̓́̎ ɀ ̜̏̎ 
̜̂̏̌̅̑̍́̔ ̇́ ̜̎ ̜́̑́̒̓̑̔ ́̇̆̓Ȣ ˎ̜́̌́̎  ̨̨̋̉̍̎̅̆ 
̙̙́̓́̎ ̓ ̈́ ̜̓  ̐́̊̅́ ̂̏̌ ̜́̎̎ȟ ̙̙̜́̓́̑̅  ̇̉̎́̌ ̜́̎̎ 
̎̆̍̆̒̆ ̜́̌̐ ̏̊ ̜́̎̎ ̨̂̌̔ ̨̙̎ ̜̏̎ ̨̓̆̑̒ ̜̜́̊̎́̌̅̑̐ 
̨̓̆̋̒̆̑̐ ̙̜ ̔ ̋̆̑̆̋Ȣ ˛̜̎ ̇̔́̑ ̜́̌̅̎̅́ ̜̂́̑̌  ̔́ ̜̓̓́ 
̨̓̆̑̒ ̜̜́̊̎́̌̅̑̐ȟ ̋ ̈̄̆ ̋ ̨̨̑̎̂̆̊̓̎ Ⱥ̒̏ ̜̑Ȼ  ̂ ̜̙̑̓́̑̅́ 
̙̙̜́̓́̑̅  ̜̇̉̎́̌̐ ̜́̌̔̎ ̜̂̏̌̅̑̍́̔ ́ ̜̜̓̑̒ ́̎ 
̅ ̜̑̒Ȣ ˒̄̆̑̅̆  ̜̜́̎́̒̎  ̙̙̜́̓́̑ ̜̈̎ ̂̏̌ ́̎ ̇́ ̅́̊̅́ 
̨̑̐ȟ ̓ ̨̊̎̅̆̐ ̂́̊̌́̐ ̇ ̑̄̆̎ ́̂̈́̌Ȣ ˓́̒ ̎ ̨̑̆̒̓̆̎ ̨̈̍̆̎ 
̨̂̑̄̆ ̓ ̒̆̋̓̆   ̜̊ ̜̓́̍́̔̅ ̅̆̓̋̆  ̜́̊̎́̌̅̑̔  ̋̆̑̆̋Ȣ 
˓́̒ ̎ ̑̆̒̓̆̌̆̑̄̆ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̎  ̨̅̆̊̌̆̐ 
̜̇́̒́̌̎ ̜́̎̎́  ̅́ ̋ ̨̅̋̓̆̎̔̄̆ ̨̎̆̄̈ ̂́̑ ɉφȟςςȟσπȟτφɊȠ ̨̂̑́  

̏̎̅́ ́̌́̊ ̓ ̨̨̒̎̅̑̔̄̆ ̜̂̏̌́̅ ̙̙̜́̓  ̎̆̍̆̒̆ ̨̨̇̐̓  
Ⱥ ̨̨̈̅̄̎̆̎Ȼ ̒́̔̒́ ́ ̜̏̑́̌̐ȟ ̨̋̆̊̂̑ ̋̆̈̅̆̑̅̆ ̨̑̂̑̅̆̎ ̒̏  
̓ ̨̨̊̎̅̆̌̐ ̜́̌̔̎ȩ ˓́̒ ̎ ̨̑̆̒̓̆̌̆̑̅  ̑̓ ̨̑̌ ́ ̜̈́̌́̑̎̅́ 
̐́̊̅́ ̂̏̌ ́̎ ̨̓̔̑̎̉̋̆̓̓̋ ̜̜̒̉̎̅̑̏̍̎  
̜̏̓̏̍́̓̆̑̉́̌̅́̑̎̕ ̂́ ́̌́̊ ̜̜̏̓̑̐ ̜̂́̌́̌́̑̅ ̋ ̙̓̆̔̅̆̎ 
̒́ ̓́̔ ̏ ̜̜́̍̎  ̨̜̈̍̆̓̆̑̌̆̑  ψσϷȟ ˙́̊́̍̉ ɉˍ ˥Ɋ 
̙̜̜̓́̓̎  ̜̐́̓̑̏̎́̇̅  ̨̨̍̆̊̑̂̉̋̆̌̆̑ τυϷ - ̜̏̊̌ ́̎ 
̒ ̑́ ̓́̑ ́ ̇́̔́̐ ̨̑̆̓̎̅̆ȟ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̇́̒ 
̎ ̑̆̒̓̆̌̆̑̄̆ ̋ ̙ ̋ ̨̑̒̆̓̔̅  ̨̒̆̑̎̆̎ ̜̂̏̌̔ ̍ ̨̍̋̎ ̅̆̄̆̎ 
̇̏̑́̍́̌ ̜̇́̒́̊̅ ɉφɊȢ ˟̨̔̑̎̉̋̆̓̓̆̄ ̓ ̨̨̊̎̅ ̨̅̆̊ 
̜̇́̒́̌̎ ́̎ ̅̆̐ ́̑́̐ȟ ̇́̎ ̠̅́ ̜ ̜̂́̑̌  ̂́̌́̌́̑̅́̎ 

̜̜̐̓ ̓ ̑̅̆ ́̎́̍̎̆̈ ̜̇̉̎́̔̅ ́̇̆̓ ̨̨̆̋̆̎̅̄̎ ̨̆̒̋̆̑̓̆̅ 
(10,12,13,14,20). 
ˍ̓ɂ́  ̜́̎́̌́̑̅  ̨̨̎̆̄̈̄ ̙́ ̜̜̍̅́̑ ɂ ̎ ̨̑̆̒̓̆̎  
̜̜̍́̈́̒̈̅́̎̔ ̇ ̎̆ ̨̒̆̂̆̐̒̈ ̜̜̇̌́̔ ɉςφɊȢ ˟̨̆̋̒̆̑̐ 
́̑́́̎̅́ ̂̔̎́  ̜́̑́̌  ́̓̐́̑̅́ ̠̗̠̜̒̓̑́̎̄̔̌̉̌  ̜̒̈́̓ 

̐̆̎ ̒́̔̒́ ̜̓  ̨̨̨̒̎̔ȟ ̠̜̄̉̐̆̑̆̍̉̒̎ ̂́̊ ́̔ ́ ̜̂̏̌́̅Ȣ ˒̄̆̑̅̆ 
̨̨̒̋ ̜́̓̓ ̜̅́̍ ́̎ ̇́ ̅́̊̅́ ̇ ̍̒́  ̨̨̓̎̅̆̄ ̓ ̨̑̎̉̋̆̓̓ 
̂́̊ ́̍́̊ ́̌̔ ́ ̜̂̏̌́̅Ȣ ˜̠́̓̏̌̏̄̉  ̜́̑ ́̑́̊ ̅́̍̉ ̂́̒̓́̒́ 
̅̉́̄̎̏̈ ̟̏ ̜̉̎̅́̊ ̓ ̨̒̆̅ȟ ̨̒̆̂̆̂ ̗̠̜̉̑̋̔̌̑̌  ̜̇́̑́̎  
̜̜̇́̈̌̐ ̨̋̆̓̔̎̆ ̜̜̂́̊̌́̎̒̓ ̜̜̓̑̓  ̜̜̜̒̌̐ ́̌̔ 
̨̒̆̂̆̂̎ ̜̇́̔̐ ̜́̌́̅ ɉσρɊȢ 
˙ ̠̉̓ ̨̓̆̋̒̆̑̒ ̇ ̨̑̄̈̔ ̨̋̆̈̎̅̆ ̨̙̂̑̎̆̆ ̑̆̓ ̨̌̋̆̊̓̆̓̎ 
̊̎̆̋̐̆̎ ́̑́ ̜́̎̎  ̨̈̎̅̆ ̙̙̜́̓  ̙̜̒̏̎́̌ ̜̓ ̇ ̍̒́  
̨̓̎̄̆ ̨̒ ̨̐ ̨̋̆̓̋̆̎̎̆ ̎̆̍̆̒̆ ̜̇́̑́̌  ̨̈̆̋̓  ̜̜̒̑̓̎́ 
̨̞̉̓̆̌̉̊̅  ̨̒̐ ̨̋̆̓̔̎̆ ̜̜̂́̊̌́̎̒̓ ̜̂́̑̌  ̔́ ̜̓̓́ 
̠̗̠̜̒̓̑́̎̄̔̌̉̌  ̜̜̒̈́̓̓ ̜́̎ ̓́̔ ̍ ̨̍̋̎ ̜̂̏̌̍́̊̅ ɉσρɊȢ 
˒̄̆̑̅̆ ̜̏̑́̌̐ ́̌ ́̎ ̙̙̜́̓ ̎̆̍̆̒̆ ̨̨̇̐̓ ̗̐̉̎̆̓̐̆̎ ̜́̌̐ 
̓́̒̓́̔ ̍ ̨̍̋̎ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ȟ ̜̏̎ ̙̜́̊̍̆̎ ̋̆̒̔̄̆ 
̓̔̑́ ̨̋̆̌̆̅Ȣ ˗̨̆̊̂̑ ̇́ ̅́̊̌́̑̅́  ̨̇ ̨̙̋̆ ̙̙̜́̓́̑̅ȟ
 ̨̨̇̐̓̆̑̅ ́̎ ̜̓́̍̑̌́̑ ̗̠̜̏̐̆̑́̉̒̎́ ́̑̎́̌ ́̎ 
́̒̐́̐̓́̑̍̆̎ ɉ̗̐̉̎̆̓̐̆̎ȟ ̜̒ ̜̙̐̆̎ȟ ̙̜́̊̍̆̎Ɋ 
̨̨̙̌̋̆̊̓̋̓̆̑̅  ̋ ̨̍̆̄  ́̑ ̜̜̌ ̜́̌̐ ̓́̒̓́̔ ́ ̜̂̏̌́̅ ɉσφɊȢ 

˒  ̏ ́̊ ̨̅̒ɂ ̓ ̔̑̎̉̋̆̓ ̜́̒̓̎́ ̨̝̒̋́̌̐̆̌̅ ̎̆̍̆̒̆ ̙̜̜́̊̎ 
̨̓̋̈̔ ́̑ ̜̜̌  ̋̆̒̔Ȣ 
˛̜̑́̌̐ ́̌ ́̎ ̙̙̜́̓ ̎̆̍̆̒̆ ̨̨̇̐̓ ̠̜̅̆̐̌̓̏̑̌  
̒ ̜̊ ̜̓ ̜̓ ̎̆̍̆̒̆ ̨̋̑̆̍̅ ̏̌̅́̎̔ ̨̋̆̈̎̅̆ ̏ ́̊ ̜́̌̐ 
̓́̒̓́̔ ́ ̍ ̨̨̍̋̎̅̋ ̜̓̔́̅ȟ ̨̒̆̂̆̂ ̜̏̌́̑̅   ̨̒̆̑̎̆̎ ̜̜̒̐ 
̓ ̑ ́̎ ̨́̄̆̎̓̓  ̜̍ ̜̜̓̌ ̜ ̂̏̒́ ̜̒̊ ̜̂́̒̓́̊̅ ɉστɊȢ  ˎ̨̑́  
̠̜̅̆̐̉̌̓̏̑̅ ̏̌̅́̎̔ ̨̋̆̈̎̅̆ ́̂́̊ ̂̏̌̔ ́̇̆̓ȟ ̨̒̆̂̆̂ ̏̌ 
̇́̑́ ́̓̓́̎ ́̎ ̨̓̆̑̄̆ ̇́̎́̒̔ ̨̋̆̈̎̅̆  ̨̋̆̑ ̨̒̆̑̎ ̨̨̓̉̄̈̆̅Ȣ 
˞̜̏̎̍̆̎ ́̓́̑ȟ ̖̠̜̉̍̉̌   ̐̑̆̐́̑́̓̓́̑ ̓́̂̉ ̉ ̇ ̎̆ 
̜̇́̒́̎̅ ̨̇̐̓̆̑̄̆ ̒̆̑ ̨̨̆̓̐̆̊̓̎̎ ̨̨̂̌̔̅  ̠̜̈̉̎ ̇̏ Ȣ  
˒̄̆̑̅̆ ̨̓̔̑̎̉̋̆̓̓̋ ̜̒̉̎̅̑̏̍̅ ̨̋̏̎̒̆̑̃́̓̉̃̓ ̇̏̌̍̆̎ 
̟̇̏ ́ ̍ ̨̨̍̋̎̅̋ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ ̗̠̜̏̐̆̑́̉̌  ̈́̌̅́ 
̜̇́̌̐ ̜̜̇́̎̒̈̅́̎̅̑̔ ́̑ ̜̜̌ ̖̠̜̉̑̔̑̄̉̌  ̨̓̆̋̒̆̑̒ 
̇ ̨̑̄̈̔ ́̇̆̓Ȣ ˞̠̗̠̜̓̑́̎̄̔̌̉̌  ́̊̍́ ̜̓  ̨̒̓̎̆̎ ̜̒ ́ 
̝̜̌́̓̆̑́̌̅ ̨̨̓̄̎̆̎ ̓̆̑̆  ̨̨̓̌̋ ̇́̒́̔ ́ ̓̔̑́ ̨̋̆̌̆̅Ȣ 
&Ȣ 3ÅÒÏÕÒ ̇ ̎̆ !Ȣ 'ÏÒÅÎÓÔÅÉÎ ̨̨̨̒̎̐ ̓ ̑ ́̎ ̨̓̎̅̆̑̄̆ ̇̏ ̜́̑̅́ 
̋ ̨̑̒̆̓̌̄̆̎̅̆̊ ̨̨̓̌̋ ̇́̒́ ́̎ ̋̆̈̅̆ ́̎ ̜̓́̍̑̌́̑ ̍̆̎ 
̨̎̆̑̃̓̆̑̅  ̇́̑́ ̜́̓̓́̎̐ ̜̜́̌̔̎  ̍ ̨̍̋̎ ̨̨̆̋̆̎̅̄̎ 
̨̆̒̋̆̑̓̆̅ ɉτςɊȢ ˞̜̏̎̅ ̓́̎ȟ ̆̄̆̑̅̆ ̝̜̃̉̈̔́̌̅ ̋ ̑̔ ́̑ ̜̜̌ 
̙̙̜́̓ ̎̆̍̆̒̆ ̨̨̇̐̓ ̂̏̒́̓̔ ̍ ̨̍̋̎ ̂̏̌̍́ ́̎ ̇́ ̅́̊̅́ 
̜̜̜̒̌̐ ̓ ̑ ́̎ ́̊̍́ ̜̓  ̝̗̠̉̎̉̌̓̑́̉̕ ̂̏̌ ́̎ ̨̇̆̑̎̆ 

̒́̔̒́ ̜̓  ̝̜̅̏̑̒́̌̅ ̇́ ̜̎́̎ ̒ ̊̆̋ ̂̔̎́ ̜̎́ ̨̅̆̊̎ 
̜̜̈̎̎́̎ ̨̨̓̌̋ ̇́̒́̔ ́̑ ̜̜̌ ̓ ̨̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍̎́̎ 

̜̜̅́̍̊̓̎ ́̒ ̜̜̎̔̌́̑̅ ̜̂̏̌̅̑̍́̔ ́ ̇́ ̅́̊ ̜̜̇́̒́̌̎́̅Ȣ 
˞̏ ́̎ ̜̜̂́̊̌́̎̒̓ ̂ ̨̨̊̑̌̋ ́̊̍́ ́ ̏̑̎́̌́̒ ́̎ ́̎ 
̜̜̓́̍̑̌́̑  ̇ ̎̆ ̨̎̆̑̃̓̆̑̅ȟ ̓́̂́̎ ́̊̍́ ̜̎́ ̏̑̎́̌́̒ ́̎ 
̌̉̍́̕ ̜̜̓́̍̑̌́̑ ̇́̑́ ́̓̓́̎̔̌́̑̅́̎ ̒́ ̜̜̓́̌̎́̅Ȣ 
˞̜̏̎̍ ̆̎ ̨̂̑̄̆  ̒́̔̒́ ̜̓́̑̅ ̇́̈̔ ̨̒ ̨̨̨̑̌̆̑̎  ̇́̑́ ̜́̓̓́̎̔ 
̆  ́̈ ̍ ̙̌̆̑̅̆ ̜̂̏̌̔ ̍ ̨̍̋̎ ̨̨̆̋̆̎̅̄̎ ̨̆̒̋̆̑̓̆̅ Ȣ 
˚ ̨̑̆̒̓̆̎  ̜̒̑̓ ̜ ̜̜̇̎̒ ̍ ̨̙̆̒̎̅̆ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ 
̜̅́̍ ́̎̅́ ̖̉̑̔̑̄ ̎̆̍̆̒̆ ̔̑̏̌̏̄ ̨̨̎̆̄̈̄ ̎̆̑̃̓̆̑ ̍̆̎ ́̎ 
̜̜̓́̍̑̌́̑̎ ̇́̑́ ́̓̓́̍́̔ ̨̙̎ ̨̨̨̓̌̋̓ ̜̜̒̑̓ ̜̜̇̎̒ 
̍ ̨̙̆̎  ̝̜̅̏̑̒́̌̅   ̇́ ̜̎́̎ ɂ  ̒ ̠̗̠̜̓̑́̎̄̔̌̉̌  ́̊̍́ ̓́ 
ÃÏÒÐÕÓ ÃÁÖÅÒÎÏÓÕÍ ̇ ̎̆  ÃÏÒÐÕÓ ÓÐÏÎÇÉÏÓÕÍ ̜́̑́̒̎́̎ȟ  
̜̔̑̆̓̑́̎ ̜̇́̈́̓́̊̍ ̇́̑́ ́̓̓́̍́̔ ̨̙̎ ̜̒̑̓ ̜ ̜̜̇̎̒  
̍ ̨̙̆̎  ̓ ̨̍̆̎̄ ̝̜̌́̓̆̑́̌̅ ́̊̍́ ̜̎́̎ ̨̨̓̌̋ ̜̜̇́̒́̌̎́̅Ȣ 
ˎ̨̑́ ȟ ̨̨̙̋̎̋̆ ̏̑́̊ ̨̓̔̑̎̉̋̆̓̓̋ ̒̉̎̅̑̏̍ ̐́̊̅́ 
̂̏̌ ̜́̎̅́̑̅   ̜̜̇́̑̓̒̎̅́ ́̒ ̜̎̔̌́̑ ̐́̊̅́ ̜̂̏̌́̅ȟ 
̜̒̏̎  ̨̨̙̎̅̆ ̆  ̜̜́̔̑ ɂ̨̜̓̆̑̔̑̆̓̑́̌  ̜̇̌́̎̋ ̈ ̇ ̎̆ 
̄́̎̄̑̆̎́ ̅́̍̔ (8). 




