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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

ȻɜɑɐɝɞɌɎɗɫɪ ɎɌɘ ɞɜɑɞɔɕ əɚɘɑɜ əɌɤɑɏɚ ɩɗɑɖɞɜɚə-
əɚɏɚ ɒɟɜəɌɗɌ ɓɌ 2016 ɏɚɐ.  ȶɌɖ Ɏɧ Ɏɔɐɔɞɑ ɔɓ ɚɏɗɌɎɗɑəɔɫ, 
əɚɘɑɜ ɚɞɖɜɧɎɌɑɞɝɫ ɍɚɗɨɤɚɕ ɗɑɖɢɔɑɕ ɚɐəɚɏɚ ɔɓ Ɏɑɐɟɥɔɡ 

ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɛɜɚɠɑɝɝɚɜɌ 
Ȯ.Ȼ. ȽɑɐɚɎɌ, ɛɚɝɎɫɥɑəəɚɕ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɉɡɚ-ȶȯ ɛɜɔ 

əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔɫɡ. ɉɞɚ ɎɌɒəɧɕ ɖɗɔəɔɣɑɝɖɔɕ Ɏɚ-
ɛɜɚɝ, ɔ ɫ ɝɣɔɞɌɪ, ɣɞɚ Ɏɝɑ ɝɛɑɢɔɌɗɔɝɞɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-
ɝɞɔɖɔ ɐɚɗɒəɧ ɍɧɞɨ ɓəɌɖɚɘɧ ɝ ɛɚɖɌɓɌəɔɫɘɔ ɔ ɛɜɔəɢɔ-

ɛɌɘɔ Ɏɧɛɚɗəɑəɔɫ ɉɡɚ-ȶȯ Ɏ ɚɞɐɑɗɑəɔɔ ɔəɞɑəɝɔɎəɚɕ ɖɌɜ-
ɐɔɚɗɚɏɔɔ. Ȯ əɚɘɑɜɑ ɐɑɎɫɞɨ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ ɔ ɣɑɞɧ-

ɜɑ ɔəɞɑɜɑɝəɧɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫ. ȽɞɌɞɨɔ ɛɚɝɎɫ-
ɥɑəɧ ɜɌɓɗɔɣəɧɘ ɌɝɛɑɖɞɌɘ ɝɚɎɜɑɘɑəəɚɕ ɗɟɣɑɎɚɕ ɐɔɌ-
ɏəɚɝɞɔɖɔ: ɎɌɜɔɌəɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ 

ɘɑɞɚɐɌɘɔ ȸȽȶȾ ɔ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ Ɏəɟɞ-
ɜɔɝɚɝɟɐɔɝɞɧɘ ȿȳ-ɔɝɝɗɑɐɚɎɌəɔɑɘ, ɚɍɝɟɒɐɑəɔɪ ɝɚɎɜɑ-
ɘɑəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ȶȾ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɞɜɌɎɘ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ, ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɚɘɚɜɠɔə-
ɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌ-

ɛɌɡ ɔ ɐɜɟɏɔɑ ɘɌɞɑɜɔɌɗɧ. ȸɌɝɞɑɜ-ɖɗɌɝɝ, ɛɜɑɐɝɞɌɎɗɑəəɧɕ 
ɔɓɎɑɝɞəɧɘ ɝɛɑɢɔɌɗɔɝɞɚɘ, ɐ.ɞ.ə., ɛɜɚɠɑɝɝɚɜɚɘ ȸ.ȴ. ȳɑ-
ɗɔɖɘɌəɚɘ, ɛɚɝɎɫɥɑə ɣɟɎɝɞɎɔɞɑɗɨəɚɕ ɐɗɫ əɌɝ ɛɜɚɍɗɑɘɑ ð 

ɛɜɌɎɔɗɨəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ ɔ ɛɚɗəɚɢɑəəɚɘɟ ɞɑɡəɔɣɑɝɖɚɘɟ 
ɚɍɝɗɟɒɔɎɌəɔɪ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɎɜɌɣɌɘɔ ɚɍɚɜɟɐɚɎɌəɔɫ. 
ȿɎɑɜɑə, ɣɞɚ ɜɌɓəɚɚɍɜɌɓɔɑ ɔ ɖɌɣɑɝɞɎɚ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ Ɏ 

əɚɘɑɜɑ ɘɌɞɑɜɔɌɗɌ, ɛɚəɜɌɎɔɞɝɫ əɌɤɔɘ ɣɔɞɌɞɑɗɫɘ.  
Ȳɐɑɘ ɚɞ ɎɌɝ ɝɞɌɞɨɔ, ɔəɞɑɜɑɝəɧɑ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔ-

ɖɔ, ɛɜɑɐɗɚɒɑəɔɫ ɛɚ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ əɌɤɑɏɚ ɒɟɜəɌ-
ɗɌ  

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ, ɛɜɚɠɑɝɝɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ɉɁȺȶȬȼȰȴȺȯȼȬɀȴɋ Ȼȼȴ ȹȱȺȾȷȺȲȹɇɁ ȽȺȽȾȺɋȹȴɋɁ 

 

ȽɑɐɚɎ Ȯ.Ȼ. 

 
ɛɔɝɧɎɌɪɞɝɫ ɜɚɗɨ, ɓɌɐɌɣɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ ɚɏɜɌəɔɣɑ-

əɔɫ  ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔɫɡ. ȺɍɜɌɥɌɑɞɝɫ 

ɎəɔɘɌəɔɑ əɌ ɖɗɪɣɑɎɧɑ ɟɝɗɚɎɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɍɚɞɧ  Ɏ ɚɞ-

ɐɑɗɑəɔɫɡ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɟɪ ɚɢɑəɖɟ ɝɚɖɜɌɞɔɘɚɝɞɔ ɘɔɚɖɌɜ-

ɐɌ,  ɝɔɝɞɚɗɔɣɑɝɖɟɪ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɟɪ ɐɔɝɠɟəɖɢɔɪ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɚɝɞɜɚɕ ɘɔɞɜɌɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɛɚɗəɚɏɚ ɔɗɔ əɑɛɚɗəɚɏɚ ɜɌɓɜɧɎɌ ɘɔɚɖɌɜɐɌ, ɚɝɗɚɒəɑəɔɫɘɔ ȴȸ, 

ɌəɑɎɜɔɓɘɚɕ ɔ ɞɜɚɘɍɚɓɚɘ ȷȲ, Ɏɧɛɚɞɚɘ Ɏ ɛɚɗɚɝɞɨ ɛɑɜɔɖɌɜɐɌ ɔ ɞɌɘɛɚəɌɐɧ, ɞɜɚɘɍɚɩɘɍɚ-

ɗɔɔ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ȴȸ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, əɑɚɞɗɚɒəɧɑ ɝɚɝɞɚɫəɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ, ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɑɐɚɎ Ȯ. Ȼ., vps52@mail.ru.  
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his lecture describes the role, aims and opportunities, as well as the a dvantages 

and limitations of echocardiography in various emergencies. Draws a t tention to the 

key conditions for effective diagnostic work in intens ive care units.  
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Ɍ ɛɚɝɗɑɐəɔɑ 40 ɗɑɞ ɜɌɓɎɔɞɔɑ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɔ (ɉɡɚȶȯ) ɜɌɝɤɔɜɔɗɚ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɞɐɑɗɑəɔɫɡ ɔəɞɑə-

ɝɔɎəɚɕ ɞɑɜɌɛɔɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɟ ɛɚɝɞɑɗɔ 

ɍɚɗɨəɚɏɚ. ɉɞɚ ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɍɗɌɏɚɐɌɜɫ 

Ɏəɑɐɜɑəɔɪ əɚɎɧɡ ɜɑɒɔɘɚɎ ɉɡɚȶȯ ɞɌɖɔɡ, ɖɌɖ 

ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ (ɂȰȶ), 

ɞɖɌəɑɎɌɫ ɐɚɛɛɗɑɜɚɏɜɌɠɔɫ (ȾȰ), ɣɜɑɝɛɔɥɑɎɚɐ-

əɌɫ ɉɡɚȶȯ (ɃȻɉɡɚȶȯ), Ɍ ɞɌɖɒɑ ɛɚɫɎɗɑəɔɪ 

əɌɐɬɒəɧɡ ɘɚɍɔɗɨəɧɡ ɔ ɛɚɜɞɌɞɔɎəɧɡ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɚɎ, ɖɚɞɚɜɧɑ, Ɏ ɝɜɑɐəɑɘ, Ɏ 30 

ɜɌɓ ɗɑɏɣɑ ɞɜɌɐɔɢɔɚəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɝɖɌəɑ-

ɜɚɎ ɔ əɑ ɞɜɑɍɟɪɞ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɚɘɑɥɑəɔɕ 

ɐɗɫ ɜɌɓɘɑɥɑəɔɫ. ȺɍɫɓɌɞɑɗɨəɧɘ ɟɝɗɚɎɔɑɘ ɚɛɞɔ-

ɘɌɗɨəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɉɡɚȶȯ ɫɎɗɫɑɞɝɫ ɛɜɌɎɔɗɨ-

əɌɫ ɚɜɏɌəɔɓɌɢɔɫ ɜɌɍɚɞɧ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ 

əɌɗɔɣɔɑ ɩɖɝɞɜɑəəɚɏɚ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɏɚ 

əɌɍɚɜɌ (ɞɜɌəɝɞɚɜɌɖɌɗɨəɧɕ ɔ ɎəɟɞɜɔɛɔɥɑɎɚɐ-

əɧɕ ɐɌɞɣɔɖɔ, ɓɌɏɟɍəɔɖɔ, ɜɚɞɚɜɌɝɤɔɜɔɞɑɗɨ) ɔ 

ɎɜɌɣɌ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɓəɌɪɥɑɏɚ ɖɌɜɐɔɚɗɚɏɔɪ. ȿ ɎɜɌɣɌ ɐɚɗ-

ɒɑə ɍɧɞɨ ɛɚɘɚɥəɔɖ ð ɘɑɐɝɑɝɞɜɌ, ɚɍɑɝɛɑɣɔɎɌ-

ɪɥɌɫ ɔɝɛɜɌɎəɚɝɞɨ ɔ ɛɚɐɏɚɞɚɎɖɟ ɟɗɨɞɜɌɓɎɟɖɚɎɚ-

ɏɚ ɌɛɛɌɜɌɞɌ ɔ ɛɜɌɎɔɗɨəɚɑ Ɏɑɐɑəɔɑ ɘɑɐɔɢɔə-
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T 

ȳ 
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ɝɖɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ.  

ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɕ Ɍɝ-

ɝɚɢɔɌɢɔɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɎɜɌɣ, ɛɜɚɎɚɐɫɥɔɕ ɉɡɚȶȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɚɞɐɑ-

ɗɑəɔɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɐɚɗɒɑə ɍɧɞɨ ɡɚɜɚ-

ɤɚ ɓəɌɖɚɘ ɝɚ ɝɗɑɐɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ [1, 2]: 

Å Ⱥɝɞɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ/ɔəɠɌɜɖɞ 

ɘɔɚɖɌɜɐɌ (ȴȸ) 

Å ȸɑɡɌəɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ ɚɝɞɜɚɏɚ ȴȸ 

Å Ⱥɝɞɜɧɕ ɌɚɜɞɌɗɨəɧɕ ɝɔəɐɜɚɘ/ɐɔɝɝɑɖɢɔɫ 

Ɍɚɜɞɧ 

Å Ⱦɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȾɉȷȬ) 

Å ȺɝɞɜɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɨ/ɖɌɜɐɔɚɏɑəəɧɕ ɤɚɖ 

Å Ⱥɝɞɜɧɕ ɛɑɜɔɖɌɜɐɔɞ 

Å ȾɌɘɛɚəɌɐɌ ɝɑɜɐɢɌ 

Å Ⱥɝɞɜɧɕ ɘɔɚɖɌɜɐɔɞ 

Å ȻəɑɎɘɚɞɚɜɌɖɝ 

Å ȶɌɜɐɔɚɘɔɚɛɌɞɔɔ (ȶȸȻ) 

Å ȬɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ 

Å Ⱥɝɞɜɚ ɎɚɓəɔɖɤɌɫ ɖɗɌɛɌəəɌɫ ɜɑɏɟɜɏɔɞɌ-

ɢɔɫ 

Å ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ 

Å ȶɌɜɐɔɚɘɔɚɛɌɞɔɫ ɞɌɖɚɢɟɍɚ 

Å Ȱɔɝɠɟəɖɢɔɫ ɛɜɚɞɑɓɚɎ ɖɗɌɛɌəɚɎ 

Å Ȼɜɔɣɔəɧ ɩɘɍɚɗɔɕ, ɔɝɡɚɐɫɥɔɡ ɔɓ ɝɑɜɐɢɌ 

(əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɑ ɞɜɚɘɍɚ-

ɓɧ) 

Å ȰɔɌɏəɚɝɞɔɖɌ əɑɔɝɛɜɌɎəɚɝɞɔ ɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɞɚɜɌ 

Å Ⱥɝɞɜɚ Ɏɚɓəɔɖɤɔɑ ɚɝɗɚɒəɑəɔɫ ɔəɞɑɜɎɑə-

ɢɔɚəəɧɡ ɛɜɚɢɑɐɟɜ Ɏ ɜɑəɞɏɑə- ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɚɘ ɔɗɔ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘ ɖɌɍɔəɑɞɌɡ. 

Å Ⱥɝɞɜɚ Ɏɚɓəɔɖɤɔɑ ɚɝɗɚɒəɑəɔɫ Ɏɚ Ɏɜɑɘɫ 

ɖɌɜɐɔɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ 

Å ɉəɐɚɖɌɜɐɔɞɧ 

Å ȾɜɌɎɘɧ ɝɑɜɐɢɌ 

ȼɌɍɚɞɌ Ɏ ɚɞɐɑɗɑəɔɔ ɔəɞɑəɝɔɎəɚɕ ɖɌɜ-

ɐɔɚɗɚɏɔɔ. 

ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉɡɚȶȯ) ɣɌɝɞɚ ɔɝɛɚɗɨɓɟ-

ɑɞɝɫ ɟ ɍɚɗɨəɧɡ ȴȭȽ [3, 4]. ȻɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɜɑ-

ɏɔɚəɌɗɨəɚɕ ɔ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɘɔɚɖɌɜ-

ɐɌ, ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑə-

əɟɪ ɛɚɘɚɥɨ Ɏ ɟɝɞɌəɚɎɗɑəɔɔ ɐɔɌɏəɚɓɌ, ɚɛɜɑɐɑ-

ɗɑəɔɔ ɞɌɖɞɔɖɔ ɔ ɝɞɜɌɞɑɏɔɔ, Ɍ ɞɌɖɒɑ ɛɜɚɏəɚɓɌ 

ɖɌɖ ɟ ɍɚɗɨəɧɡ ɡɜɚəɔɣɑɝɖɔɘɔ ɠɚɜɘɌɘɔ ȴȭȽ, 

ɞɌɖ ɔ ɛɜɔ ɚɝɞɜɚɘ ɔəɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ (ȴȸ). 

Ȼɜɔɘɑəɑəɔɑ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ 20 ɗɑɞ ɞɜɚɘ-

ɍɚɗɔɓɔɝɌ ɔ ɣɜɑɝɖɚɒəɚɕ ɍɌɗɗɚəəɚɕ ɌəɏɔɚɛɗɌɝɞɔ-

ɖɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɟɗɟɣɤɔɗɚ ɛɜɚɏəɚɓ 

ɍɚɗɨəɧɡ ɚɝɞɜɧɘ ȴȸ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɍɚɗɨɤɚɑ 

ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɌɫ ɚɢɑəɖɌ 

ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɐɗɫ ɍɧɝɞɜɚɕ ɚɢɑə-

ɖɔ ɛɜɚɎɚɐɔɘɧɡ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ. ȮɌɒəɌɫ 

ɜɚɗɨ ɛɜɔəɌɐɗɑɒɔɞ ɉɡɚȶȯ Ɏ ɚɢɑəɖɑ ɝɞɜɟɖɞɟɜəɧɡ 

ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɚɝɗɚɒəɑəɔɕ ȷȲ (ɜɑɘɚɐɑɗɔ-

ɜɚɎɌəɔɫ) Ɏ ɍɗɔɒɌɕɤɑɘ ɔ ɚɞɐɌɗɬəəɚɘ ɛɚɝɞɔə-

ɠɌɜɖɞəɚɘ ɛɑɜɔɚɐɑ ɔ ɚɛɜɑɐɑɗɑəɔɔ ɛɚɖɌɓɌəɔɕ ɖ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ ɎɧɫɎɗɑəəɧɡ əɌɜɟ-

ɤɑəɔɕ.  

ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɝɚɖɜɌ-

ɞɔɘɚɝɞɔ ɘɔɚɖɌɜɐɌ.   

ȹɑɜɑɐɖɚ Ɏɚ Ɏɜɑɘɫ ɚɝɞɜɚɕ ɔɤɑɘɔɔ ɘɔɚ-

ɖɌɜɐɌ ɘɚɒəɚ ɎɧɫɎɔɞɨ əɌɜɟɤɑəɔɑ ɗɚɖɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɝɞɑəɖɔ ɑɥɬ ɐɚ ɛɚɫɎɗɑəɔɫ ɝɘɑɥɑ-

əɔɫ ɝɑɏɘɑəɞɌ ST əɌ ɉȶȯ ɔ Ɍəɏɔəɚɓəɚɏɚ ɛɜɔɝɞɟ-

ɛɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɟ ɍɚɗɨəɧɡ, əɑ ɛɑɜɑəɚɝɔɎɤɔɡ 

ȴȸ ɐɌɒɑ ɛɜɔ ɎɧɜɌɒɑəəɚɘ ɔ ɘəɚɏɚɝɚɝɟɐɔɝɞɚɘ 

ɛɚɜɌɒɑəɔɔ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ, ɗɚɖɌɗɨəɌɫ ɔ ɏɗɚ-

ɍɌɗɨəɌɫ ɝɚɖɜɌɞɔɘɚɝɞɨ ȷȲ Ɏ ɛɚɖɚɑ ɘɚɒɑɞ ɚɝɞɌ-

ɎɌɞɨɝɫ əɚɜɘɌɗɨəɚɕ. ȴɤɑɘɔɓɔɜɚɎɌəəɧɕ ɘɔɚ-

ɖɌɜɐ ɘɚɒɑɞ ɛɌɝɝɔɎəɚ ɐɎɔɏɌɞɨɝɫ ɎɝɗɑɐɝɞɎɔɑ 

əɌɛɚɗəɑəɔɫ ȷȲ, əɚ ɜɑɓɖɚ ɟɘɑəɨɤɌɑɞɝɫ ɌɖɞɔɎ-

əɌɫ ɝɚɝɞɌɎɗɫɪɥɌɫ ð ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɟɞɚɗɥɑəɔɑ 

ɝɞɑəɖɔ. 

ȺɝəɚɎəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ əɌɜɟɤɑəɔɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɫɎɗɫɑɞɝɫ 

ɐɎɟɡɘɑɜəɌɫ ɉɡɚȶȯ. ȸ-ɜɑɒɔɘ ɔɘɑɑɞ ɎɝɛɚɘɚɏɌ-

ɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ, ɞɌɖ ɖɌɖ əɑ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ 

ɝɚɖɜɌɞɔɘɚɝɞɨ ɢɑɗɚɏɚ ɜɫɐɌ ɚɞɐɑɗɚɎ ȷȲ (ɛɑɜɑɐəɑ-

ɍɚɖɚɎɧɡ ɔ  ɓɌɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɧɡ, əɑɜɑɐɖɚ ɛɑ-

ɜɑɐəɔɡ ɔ ɓɌɐəɔɡ).  

Ⱥɞ əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ɝɗɑɐɟɑɞ ɚɞɗɔɣɌɞɨ ɐɜɟɏɔɑ ɎɌɜɔɌəɞɧ ɔɓɘɑəɑəɔɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɔɗɔ Ɍɝɔəɑɜɏɔɔ, ɝɎɚɕɝɞɎɑəəɧɑ ɢɑ-

ɗɚɘɟ ɜɫɐɟ ɝɚɝɞɚɫəɔɕ, əɑɜɑɐɖɚ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ, 

əɚ əɑ ɝɎɫɓɌəəɧɡ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝ ɔɤɑɘɔɑɕ 

ɘɔɚɖɌɜɐɌ. ȯɗɌɎəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ Ɍɝɔəɑɜɏɔɕ 

ɫɎɗɫɑɞɝɫ əɌɜɟɤɑəɔɑ ɝɔəɡɜɚəəɚɝɞɔ əɚɜɘɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɘɔɚɖɌɜɐɌ. ȹɑɝɔəɡɜɚəəɌɫ ɝɚɖɜɌ-

ɞɔɘɚɝɞɨ ɘɔɚɖɌɜɐɌ ɣɌɝɞɚ ɚɍɟɝɗɚɎɗɑəɌ  əɌɜɟɤɑ-

əɔɑɘ ɛɜɚɎɑɐɑəɔɫ ɩɗɑɖɞɜɔɣɑɝɖɚɏɚ ɔɘɛɟɗɨɝɌ 

(ɍɗɚɖɌɐɧ əɚɒɑɖ ɛɟɣɖɌ ȯɔɝɌ) ɔɗɔ ɘɑɡɌəɔɣɑɝɖɔ-

ɘɔ ɛɜɔɣɔəɌɘɔ (Ɏɝɖɜɧɞɔɑ ɛɑɜɔɖɌɜɐɌ, ɚɍɦɬɘəɌɫ 

ɛɑɜɑɏɜɟɓɖɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ). ȹɌɔɍɚɗɑɑ ɫɜ-

ɖɔɘ ɛɜɔɘɑɜɚɘ Ɍɝɔəɑɜɏɔɔ ɫɎɗɫɑɞɝɫ ɛɌɜɌɐɚɖ-

ɝɌɗɨəɚɑ ɐɎɔɒɑəɔɑ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȸȲȻ) ɛɜɔ ɚɍɦɬɘəɚɕ ɛɑɜɑɏɜɟɓɖɑ ɛɜɌɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ (ȻȲ). ȻɌɜɌɐɚɖɝɌɗɨəɚɑ ɐɎɔɒɑəɔɑ 

ȸȲȻ ɐɚɝɞɌɞɚɣəɚ ɗɑɏɖɚ ɚɞɗɔɣɔɞɨ ɚɞ ɐɔɝɖɔəɑɓɔɔ 

ȸȲȻ, ɞɌɖ ɖɌɖ ɑɘɟ ɝɎɚɕɝɞɎɑəəɚ ɝɔɝɞɚɗɔɣɑɝɖɚɑ 

ɟɞɚɗɥɑəɔɑ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɔɝɞɚə-

ɣɑəɔɫ ɛɜɔ ɐɔɝɖɔəɑɓɔɔ (ɜɔɝ. 1). 

ȿ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɚɛɑɜɌɢɔɕ əɌ ɝɑɜɐɢɑ ɝ Ɏɝɖɜɧɞɔ-

ɑɘ ɛɑɜɔɖɌɜɐɌ əɑɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ ɞɌɖ əɌɓɧ-

ɎɌɑɘɌɫ çɛɚɝɗɑɚɛɑɜɌɢɔɚəəɌɫè ɛɑɜɑɏɚɜɚɐɖɌ, ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɥɌɫɝɫ ɛɌɜɌɐɚɖɝɌɗɨəɧɘ ɔɗɔ əɑɚɛɜɑ-

ɐɑɗɬəəɧɘ ɑɬ ɐɎɔɒɑəɔɑɘ, ɚɝɚɍɑəəɚ Ɏ ɜɌəəɔɑ 

ɝɜɚɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. ȮɌɜɔɌəɞɧ ɐɎɔɒɑəɔɫ 

ȸȲȻ ɛɜɔ ɍɗɚɖɌɐɑ ɗɑɎɚɕ əɚɒɖɔ ɛɟɣɖɌ ȯɔɝɌ, ɛɜɔ 

ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɢɔɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, 

ɛɜɔ ɝɔəɐɜɚɘɌɡ ɛɜɑɒɐɑɎɜɑɘɑəəɚɕ ɐɑɛɚɗɫɜɔɓɌ-

ɢɔɔ ɒɑɗɟɐɚɣɖɚɎ ɞɌɖɒɑ ɘɚɏɟɞ ɓɌɞɜɟɐəɫɞɨ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ Ɍɝɔəɑɜɏɔɕ ɔ ɏɔɛɚɖɔəɑ-

ɓɔɔ.  Ȯ  ɞɌɖɔɡ  ɝɗɟɣɌɫɡ  ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚ- 

ɎɌəɔɑ ȸ-ɜɑɒɔɘɌ ɝ ɝɔəɡɜɚəəɚɕ ɓɌɛɔɝɨɪ ɚɞɎɑɐɑ-

əɔɫ ɉȶȯ. Ȱɗɫ Ɍɝɔəɑɜɏɔɕ  ɡɌɜɌɖɞɑɜəɚ ɝɚɡɜɌəɑ-

əɔɑ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɟɞɚɗɥɑəɔɫ ɘɔɚɖɌɜɐɌ ɔ əɑ-

ɜɑɐɖɚ əɌɗɔɣɔɑ əɑɝɖɚɗɨɖɔɡ ɝɔɝɞɚɗɔɣɑɝɖɔɡ Ɏɚɗə Ɏ  
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ɚɞɗɔɣɔɑ ɚɞ ɏɔɛɚɖɔəɑɓɔɔ. 

ȽɔɝɞɚɗɔɣɑɝɖɌɫ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝ-

ɠɟəɖɢɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ȼɚɘɔɘɚ əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚ-

ɝɞɔ ɉɡɚȶȯ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚ ɚɛɜɑɐɑɗɔɞɨ ɏɗɚɍɌɗɨəɟɪ ɝɚɖɜɌɞɔɘɚɝɞɨ 

ȷȲ ɔ ɛɌɜɌɘɑɞɜɧ ɢɑəɞɜɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ, 

ɞɚ ɑɝɞɨ ɚɢɑəɔɞɨ ɝɔɝɞɚɗɔɣɑɝɖɟɪ ɠɟəɖɢɔɪ ȷȲ. 

ȺɝəɚɎəɧɘɔ ɛɜɔɣɔəɌɘɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝ-

ɠɟəɖɢɔɔ ȷȲ ɫɎɗɫɪɞɝɫ ȴȭȽ, ɚɝɞɜɧɕ ɘɔɚɖɌɜɐɔɞ 

ɔ ɐɔɗɌɞɌɢɔɚəəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ. ȺɝəɚɎəɧɘ 

ɛɚɖɌɓɌɞɑɗɑɘ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɫɎɗɫɑɞɝɫ ɠɜɌɖɢɔɫ 

ɎɧɍɜɚɝɌ ȷȲ (ɀȮ), ɎɑɗɔɣɔəɌ ɖɚɞɚɜɚɕ Ɏ əɚɜɘɑ 

ɐɚɗɒəɌ ɍɧɞɨ ɍɚɗɨɤɑ 53%.  ȿ ɍɚɗɨəɧɡ ɝ əɌɜɟɤɑ-

əɔɫɘɔ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɚɢɑəɖɌ ɏɗɚɍɌɗɨ-

əɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ ɐɚɗɒəɌ ɍɌɓɔɜɚɎɌɞɨɝɫ əɌ 

ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɘɑɞɚɐɌɡ, ɛɚɓɎɚɗɫɪɥɔɡ ɟɣɔ-

ɞɧɎɌɞɨ ɏɑɚɘɑɞɜɔɪ ɛɚɗɚɝɞɔ ɒɑɗɟɐɚɣɖɌ ɔ ɑɏɚ 

ɐɗɔəɟ. ȿ ɍɚɗɨəɧɡ ɝ əɌɜɟɤɑəɔɫɘɔ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ɚɐəɚɕ ɔɓ ɝɞɑəɚɖ ȷȲ ɝ ɖɚɘɛɑəɝɌɞɚɜəɧɘ ɏɔɛɑɜ-

ɖɔəɑɓɚɘ ɐɜɟɏɔɡ ɝɞɑəɚɖ ɍɚɗɑɑ ɞɚɣəɌɫ ɚɢɑəɖɌ ɀȮ 

ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɟɣɑəɌ ɛɜɔ ɔɓɘɑɜɑəɔɫɡ, ɛɚ 

ɘɑəɨɤɑɕ ɘɑɜɑ, Ɏ ɐɎɟɡ ɎɓɌɔɘəɚ ɛɑɜɛɑəɐɔɖɟɗɫɜ-

əɧɡ ɝɑɣɑəɔɫɡ (ɜɑɒɔɘ ð Biplane). ȹɌɔɍɚɗɑɑ ɞɚɣəɚ 

ɚɢɑəɔɞɨ ɚɍɦɬɘɧ ɔ ɏɗɚɍɌɗɨəɟɪ ɝɚɖɜɌɞɔɘɚɝɞɨ ɒɑ-

ɗɟɐɚɣɖɚɎ ɛɚɓɎɚɗɫɑɞ ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ 

ɔ ɜɑɒɔɘɧ ɞɜɑɡɘɑɜəɚɕ çɒɔɎɚɕè (çreal-timeè) Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ. 

ȺɝəɚɎəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɐɗɫ ɌɐɑɖɎɌɞəɚɕ 

ɚɢɑəɖɔ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɝ ɛɚɘɚɥɨɪ 

ɛɗɌəɔɘɑɞɜɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɫɎɗɫɑɞɝɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ ɩəɐɚɖɌɜɐɌ əɑ əɌ Ɏɝɑɘ ɑɏɚ ɛɜɚɞɫɒɑəɔɔ. Ȯ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ Ɏ ɖɌɣɑɝɞɎɑ ɌɗɨɞɑɜəɌɞɔɎɧ ɘɚɒɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ əɑɛɜɑɜɧɎəɚ-ɎɚɗəɚɎɚɑ ɐɚɛɛɗɑ-

ɜɚɎɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌ-

ɢɔɔ.  Ⱥɛɜɑɐɑɗɫɑɞɝɫ Ɏɜɑɘɫ, ɓɌ ɖɚɞɚɜɚɑ ɝɖɚɜɚɝɞɨ 

ɛɚɞɚɖɌ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɟɎɑɗɔɣɔɎɌɑɞ-

ɝɫ ɝ 1 ɘ/ɝ ɐɚ 3 ɘ/ɝ. ȳɌ ɩɞɚ Ɏɜɑɘɫ ɏɜɌɐɔɑəɞ ɐɌɎ-

ɗɑəɔɫ ɘɑɒɐɟ ȷȲ ɔ ɗɑɎɧɘ ɛɜɑɐɝɑɜɐɔɑɘ ɟɎɑɗɔ-

ɣɔɎɌɑɞɝɫ əɌ 32 ɘɘ ɜɞ.ɝɞ. ð  ɝ 4 ɘɘ ɜɞ.ɝɞ., ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɡ ɝɖɚɜɚɝɞɔ 1 ɘ/ɝ,  ɐɚ 36 ɘɘ ɜɞ.ɝɞ., 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɝɖɚɜɚɝɞɔ 3 ɘ/ɝ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɜɌɓɐɑɗɔɎ 32 əɌ Ɏɜɑɘɫ ɟɎɑɗɔɣɑəɔɫ ɝɖɚɜɚɝɞɔ 

ɘɔɞɜɌɗɨəɚɕ  ɜɑɏɟɜɏɔɞɌɢɔɔ ɝ 1 ɘ/ɝ ɐɚ 3 ɘ/ɝ, ɛɚ-

ɗɟɣɌɑɘ ɔəɐɑɖɝ dP/dt ð ɝɖɚɜɚɝɞɨ əɌɜɌɝɞɌəɔɫ 

ɐɌɎɗɑəɔɫ Ɏ ɒɑɗɟɐɚɣɖɑ Ɏ əɌɣɌɗɑ ɝɔɝɞɚɗɧ 

(çəɌɛɜɫɒɑəɔɑ ð Ɏɜɑɘɫè). Ȯ əɚɜɘɑ ɩɞɚɞ ɛɚɖɌɓɌ-

ɞɑɗɨ ɝɚɖɜɌɞɔɘɚɝɞɔ ɐɗɫ ȷȲ ɍɚɗɨɤɑ 1200 ɘɘ 

ɜɞ.ɝɞ./ɝ ɔ ɟɘɑəɨɤɌɑɞɝɫ ɛɜɔ ɝəɔɒɑəɔɔ ɏɗɚɍɌɗɨ-

əɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ [5]. ȿɝɗɚɎɔɫɘɔ ɐɗɫ ɜɑɌɗɔɓɌ-

ɢɔɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌ-

ɞɔɘɚɝɞɔ ɒɑɗɟɐɚɣɖɌ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɘɔɞɜɌɗɨ-

əɚɕ  ɜɑɏɟɜɏɔɞɌɢɔɔ ɔ ɌɐɑɖɎɌɞəɚɑ ɎɧɎɑɐɑəɔɑ Ɏ 

əɑɛɜɑɜɧɎəɚ-ɎɚɗəɚɎɚɘ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɜɑɒɔɘɑ 

ɡɚɞɫ ɍɧ əɌɣɌɗɨəɚɏɚ ɖɚɗɑəɌ ɘɔɞɜɌɗɨəɚɕ  ɜɑɏɟɜ-

ɏɔɞɌɢɔɔ Ɏ ɝɖɚɜɚɝɞəɚɘ ɐɔɌɛɌɓɚəɑ ɚɞ 1 ɐɚ 3 ɘ/ɝ. 

(ɜɔɝ. 2). 

ȰɌəəɧɑ ɚ ɐɔəɌɘɔɖɑ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ 

ɘɚɏɟɞ ɔɘɑɞɨ ɝɟɥɑɝɞɎɑəəɚɑ ɓəɌɣɑəɔɑ ɟ ɍɚɗɨəɧɡ 

ȴȭȽ, ɚɝɚɍɑəəɚ Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ȴȸ. Ȯ ɞɌɖɚɕ 

ɝɔɞɟɌɢɔɔ ɘɚɏɟɞ ɛɚɘɚɣɨ ɐɚɛɛɗɑɜɚɎɝɖɔɑ ɘɑɞɚɐɧ 

Ɏɧɣɔɝɗɑəɔɫ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ, ɚɝəɚɎɌəəɧɑ 

əɌ ɛɜɚɔɓɎɑɐɑəɔɔ ɛɗɚɥɌɐɔ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ 

əɌ ɔəɞɑɏɜɌɗ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɣɑɜɑɓ 

ɐɌəəɚɑ ɝɑɣɑəɔɑ. ȴɓɘɑəɑəɔɑ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, 

ɍɟɐɑɞ ɓɌɎɔɝɑɞɨ ɚɞ ɔəɞɑɏɜɌɗɌ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ 

ɖɜɚɎɚɞɚɖɌ (ȴȷȽ (VTI ð velocity time integral - 

Ɍəɏɗ.)), ɚɛɜɑɐɑɗɫɑɘɚɏɚ Ɏ ɜɑɒɔɘɑ ɔɘɛɟɗɨɝəɚ-

ɎɚɗəɚɎɚɏɚ ɔɗɔ əɑɛɜɑɜɧɎəɚ-ɎɚɗəɚɎɚɏɚ ɐɚɛɛɗɑɜɌ 

Ɏ ɚɐəɚɘ ɔ ɞɚɘ ɒɑ ɘɑɝɞɑ ɝɖɌəɔɜɚɎɌəɔɫ Ɏɧɡɚɐəɚ-

ɏɚ ɞɜɌɖɞɌ ȷȲ (ɜɔɝ. 3). 

Ȼɚɩɞɚɘɟ, ɛɜɔəɔɘɌɫ ɛɗɚɥɌɐɨ Ɏɧɡɚɐəɚɏɚ 

ɞɜɌɖɞɌ ȷȲ ɓɌ ɛɚɝɞɚɫəəɟɪ Ɏɑɗɔɣɔəɟ, ȴȷȽ  ɘɚɒ-

əɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɖ ɛɚɖɌɓɌɞɑɗɨ, ɚɞɜɌɒɌɪɥɔɕ 

ɝɔɝɞɚɗɔɣɑɝɖɟɪ ɠɟəɖɢɔɪ ȷȲ.  Ƚəɔɒɑəɔɑ ȴȷȽ 

əɔɒɑ 15 ɝɘ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɓəɌɣɔɞɑɗɨəɚɕ ɝɔ-

ɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɔ ȷȲ [6]. 

Ȯ ɝɗɟɣɌɑ ɝɚɡɜɌəɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɡɚɜɚ-

ɤɑɕ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ȷȲ (ɀȮ ɍɚɗɑɑ 40%) 

ɛɜɔɣɔəɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɘɚɒɑɞ 

ɍɧɞɨ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ. ȰɔɌɝɞɚɗɔɣɑ-

ɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɌ Ɏɧ-

ɜɌɒɑəəɚɕ ɏɔɛɑɜɞɜɚɠɔɑɕ ȷȲ ɛɜɔ ɏɔɛɑɜɞɜɚɠɔ-

ɣɑɝɖɚɕ ȶȸȻ, ɜɑɝɞɜɔɖɞɔɎəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ 

(Ɍɘɔɗɚɔɐɚɓ, ɏɑɘɚɝɔɐɑɜɚɓ). ȮɧɜɌɒɑəəɚɑ əɌɜɟ-

ɤɑəɔɑ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ əɌɛɚɗəɑəɔɫ ɛɜɔɎɚɐɔɞ ɖ 

ɛɚɎɧɤɑəɔɪ ɎəɟɞɜɔɒɑɗɟɐɚɣɖɚɎɚɏɚ ɐɌɎɗɑəɔɫ ɔ 

ɐɔɗɌɞɌɢɔɔ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ. Ȼɜɔ ɩɞɚɘ ȷȲ 

ɘɚɒɑɞ ɔɘɑɞɨ əɚɜɘɌɗɨəɧɑ ɜɌɓɘɑɜɧ.  ȺɝəɚɎəɧɑ 

ɛɚɖɌɓɌɞɑɗɔ  ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɚɝəɚɎɌəɧ  

əɌ ɔɓɘɑɜɑəɔɔ ɝɖɚɜɚɝɞɑɕ ɜɌəəɑɏɚ ɔ ɛɚɓɐəɑɏɚ 

əɌɛɚɗəɑəɔɫ ȷȲ ɛɚ ɐɚɛɛɗɑɜɚɏɜɌɘɘɑ ɞɜɌəcɘɔɞ-

ɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ (ɛɔɖɔ çȱè ɔ çȬè ɔ ɔɡ ɝɚɚɞəɚɤɑ-

əɔɑ), Ɍ ɞɌɖɒɑ ɝɖɚɜɚɝɞɑɕ ɐɎɔɒɑəɔɫ ɠɔɍɜɚɓəɚɏɚ 

 

ȼɔɝ. 1. 

ȼɔɝ.1. ɉɡɚ-ȶȯ.  

ȻɌɜɌɐɚɖɝɌɗɨəɚɑ ɐɎɔɒɑəɔɑ ȸȲȻ Ɏ ɝɔɝɞɚɗɟ Ɏ 

ɝɞɚɜɚəɟ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɍɚɗɨɤɌɫ ɝɞɜɑɗɖɌ). 

ȽɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɌ ɞɚɗɥɔəɌ ȸȲȻ Ɏ ɐɔɌɝɞɚɗɟ ɔ 

ɝɔɝɞɚɗɟ. 
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ɖɚɗɨɢɌ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ Ɏ ɜɑɒɔɘɑ ɞɖɌəɑ-

Ɏɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ (ɛɔɖɔ e' ɔ aõ) (ɜɔɝ. 4).  

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ 

əɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ ɞɜɌəɝɘɔɞ-

ɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ ɘɚɒɑɞ  ɔɘɑɞɨ ɝɟɥɑɝɞɎɑəəɚɑ 

ɓəɌɣɑəɔɑ ɐɗɫ ɛɜɚɏəɚɓɌ ɟ ɍɚɗɨəɧɡ ɝɚ ɝəɔɒɑəɔɑɘ 

ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ. Ⱥɍɧɣəɚ ɛɜɔ 

ɖɜɟɛəɚɚɣɌɏɚɎɚɘ əɑɜɌɝɛɜɚɝɞɜɌəɬəəɚɘ Q-

ɔəɠɌɜɖɞɑ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɠɟəɖɢɔɫ ȷȲ əɌɜɟ-

ɤɌɑɞɝɫ ɛɚ 1-ɘɟ ɞɔɛɟ ɔ ɘɚɒɑɞ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ 

ɎɚɝɝɞɌəɚɎɔɞɨɝɫ.  

ȹɑɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɜɔ-

ɓəɌɖɚɘ ɫɎɗɫɑɞɝɫ ɎɧɫɎɗɑəɔɑ əɌɜɟɤɑəɔɕ ɐɔɌɝɞɚ-

ɗɔɣɑɝɖɚɏɚ əɌɛɚɗəɑəɔɫ ȷȲ ɛɚ ɜɑɝɞɜɔɖɞɔɎəɚɘɟ 

ɞɔɛɟ: Ɍ) ɟɎɑɗɔɣɑəɔɑ ɚɞəɚɤɑəɔɫ ȱ/Ȭ Ó 2; ɍ) Ɏɜɑ-

ɘɫ ɓɌɘɑɐɗɑəɔɫ ɞɜɌəɝɘɔɞɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ Ɏ ɜɌə-

əɪɪ ɐɔɌɝɞɚɗɟ DT< 160 ɘɝ; Ɏ) ɚɞəɚɤɑəɔɑ ɘɌɖ-

ɝɔɘɌɗɨəɚɕ ɝɖɚɜɚɝɞɔ ɞɜɌəɝɘɔɞɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ ɖ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ ɠɔɍɜɚɓəɚɏɚ 

ɖɚɗɨɢɌ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ Ɏ ɜɌəəɪɪ ɐɔɌɝɞɚ-

ɗɟ (ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ) ȱ/ɑ' Ó 14; ɏ) ɘɌɖɝɔɘɌɗɨəɌɫ 

ɝɖɚɜɚɝɞɨ ɞɜɔɖɟɝɛɔɐɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ > 2.8 

ɘ/ɝ; ɐ) ɐɔɗɌɞɌɢɔɫ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɝ ɔəɐɑɖ-

ɝɔɜɚɎɌəəɧɘ ɓəɌɣɑəɔɑɘ ɚɍɦɬɘɌ > 34 ɘɗ/ɘ2 [8, 

9].  

ȻɜɑɔɘɟɥɑɝɞɎɌ ɔ ɚɏɜɌəɔɣɑəɔɫ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɔ ɛɜɔ ȴȸ.  

ȿ ɍɚɗɨəɧɡ ɝɚ ɝɞɑəɚɖɌɜɐɔɑɕ əɌɛɜɫɒɑəɔɫ, 

ɜɌəɑɑ əɑ ɛɑɜɑəɚɝɔɎɤɔɡ ȴȸ, ɛɜɔ ɉɡɚȶȯ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ  Ɏ  ɛɚɖɚɑ  əɌɜɟɤɑəɔɫ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌ- 

ɞɔɘɚɝɞɔ ɚɍɧɣəɚ əɑ ɎɧɫɎɗɫɪɞɝɫ. ȽɔɝɞɚɗɔɣɑɝɖɌɫ 

ɠɟəɖɢɔɫ ȷȲ, ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɡɜɌəɑəɌ.   

ȹɌɜɟɤɑəɔɫ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɟ 

ɍɚɗɨəɧɡ ȴȭȽ ɫɎɗɫɪɞɝɫ ɚɞɜɌɒɑəɔɑɘ ɢɑɗɚɏɚ ɜɫɐɌ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ ɘɔɚɖɌɜɐɌ: ɔɤɑɘɔɔ, 

əɑɖɜɚɓɌ, ɛɚɝɞɔəɠɌɜɖɞəɚɏɚ ɖɌɜɐɔɚɝɖɗɑɜɚɓɌ, 

ɌəɑɎɜɔɓɘɧ, ɏɔɍɑɜəɔɜɟɪɥɑɏɚ ɔ ɚɏɗɟɤɬəəɚɏɚ 

ɘɔɚɖɌɜɐɌ. ȺɐəɚɖɜɌɞəɚ Ɏɧɛɚɗəɑəəɚɑ ɉɡɚȶȯ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ ɎɧɫɎɗɫɞɨ 

ɞɚɗɨɖɚ ɌəɑɎɜɔɓɘɟ ȷȲ. Ȼɚɩɞɚɘɟ ɛɜɔ ɚɢɑəɖɑ 

əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ ɟ ɍɚɗɨ-

əɧɡ ȴȭȽ əɑɚɍɡɚɐɔɘɚ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɚɛɔɜɌɞɨɝɫ 

əɌ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɐɌəəɧɑ.  

ȺɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɝɑɜɔɕəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏ ɚɞɐɑɗɑəɔɔ ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ. ȿ 

ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɝ əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜ-

ɐɔɑɕ, ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔəɐɜɚɘɚɘ ɔɗɔ ɛɚɝɗɑ 

ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɎɧɫɎɗɫɑɞɝɫ əɌɜɟɤɑəɔɑ ɜɑ-

ɏɔɚəɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ. ȺɐəɌɖɚ ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ ɩɞɚɏɚ ɛɜɔ-

ɓəɌɖɌ ɝɚɝɞɌɎɗɫɑɞ ɞɚɗɨɖɚ 30%, ɞɌɖ ɖɌɖ əɌɜɟɤɑ-

əɔɫ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ əɑ ɫɎɗɫɪɞɝɫ ɝɛɑ-

ɢɔɠɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ ɚɝɞɜɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚ-

ɖɌɜɐɌ ɔ ɟ ɍɚɗɨəɧɡ ɝ əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔ-

ɑɕ, ɟ ɖɚɞɚɜɧɡ ɑɥɬ əɑ ɜɌɓɎɔɗɚɝɨ ɞɫɒɬɗɚɑ ɛɚɜɌ-

ɒɑəɔɑ ɘɔɚɖɌɜɐɌ. ȷɚɖɌɗɨəɌɫ ɝɚɖɜɌɞɔɘɚɝɞɨ ɘɚ-

ɒɑɞ ɎɚɝɝɞɌəɚɎɔɞɨɝɫ əɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɕ ɞɜɚɘ-

ɍɚɗɔɞɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ ɔɗɔ ɍɌɗɗɚəəɚɕ ɌəɏɔɚɛɗɌ-

ɝɞɔɖɔ.  

Ⱥɝɗɚɒəɑəɔɫ ȴȸ. 

 ȽɚɎɜɑɘɑəəɚɑ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɝɗɑɐɟɪɥɔɑ 

ɚɝɗɚɒəɑəɔɫ ȴM: 

Ⱥɝɞɜɧɕ ɛɑɜɔɚɐ:  

1.ȽɔɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ ȷȲ. 

2.ȴɤɑɘɔɣɑɝɖɌɫ ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ 

ɎɝɗɑɐɝɞɎɔɑ Ɍ) ɐɔɗɌɞɌɢɔɔ ȷȲ; ɍ) ɐɔɝɠɟəɖɢɔɔ 

ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ; Ɏ) ɚɞɜɧɎɌ ɛɌɛɔɗɗɫɜəɚɕ 

ɘɧɤɢɧ. 

3.Ȼɚɗəɧɕ ɔɗɔ əɑɛɚɗəɧɕ ɜɌɓɜɧɎ ɘɔɚɖɌɜɐɌ 

Ɍ) ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ ȷȲ, ɍ) ɐɑɠɑɖɞ ȸȲȻ, Ɏ) ɚɞ-

ɜɧɎ ɛɌɛɔɗɗɫɜəɚɕ ɘɧɤɢɧ, ɏ) ɝɟɍɩɛɔɖɌɜɐɔɌɗɨ-

əɌɫ ɌəɑɎɜɔɓɘɌ. 

4.Ⱦɜɚɘɍɚɓ ȷȲ. 

5.Ȯɧɛɚɞəɚɕ ɛɑɜɔɖɌɜɐɔɞ/ɞɌɘɛɚəɌɐɌ. 

6.ȴȸ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

7.Ⱥɍɝɞɜɟɖɢɔɫ Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ȷȲ. 

 

Ɂɜɚəɔɣɑɝɖɔɕ ɛɑɜɔɚɐ: 

1.ȼɌɝɤɔɜɑəɔɑ ɓɚəɧ ɔəɠɌɜɖɞɌ. 

2.ȬəɑɎɜɔɓɘɌ ɒɑɗɟɐɚɣɖɌ ð ɔɝɞɔəəɌɫ ɔ 

ɗɚɒəɌɫ. 

3.Ⱦɜɚɘɍɚɓ ȷȲ. 

ȺɝɞɜɌɫ ɘɔɞɜɌɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. 

ȻɜɔɣɔəɌɘɔ  ɚɝɞɜɚɕ ɘɔɞɜɌɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ ɣɌɥɑ Ɏɝɑɏɚ ɫɎɗɫɑɞɝɫ ɐɔɝɠɟəɖɢɔɫ ɔɗɔ 

ɚɞɜɧɎ ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ, ɣɌɥɑ ɓɌɐəɑɘɑɐɔ-

Ɍɗɨəɚɕ ɏɜɟɛɛɧ,  ɛɜɔ ȴȸ ɣɌɝɞɔɣəɧɕ ɔɗɔ ɛɚɗəɧɕ 

ɚɞɜɧɎ ɡɚɜɐ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ (ɔə-

ɠɑɖɢɔɚəəɧɕ ɩəɐɚɖɌɜɐɔɞ), ɐɑɏɑəɑɜɌɞɔɎəɚɏɚ ɔɗɔ 

ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ. ȺɝəɚɎəɧɘ ɩɡɚ-

ɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ ɚɞɜɧɎɌ ɡɚɜɐɧ 

ɫɎɗɫɑɞɝɫ çɘɚɗɚɞɫɥɑɑè ɐɎɔɒɑəɔɑ əɑɠɔɖɝɔɜɚɎɌə-

əɚɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɞɜɧɎɌ ɡɚɜɐɧ ɝɞɎɚɜɖɔ ɘɔɞ-

ɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. Ȯ ɜɑɒɔɘɑ ɂȰȶ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɎɧɜɌɒɑəəɌɫ ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ (ɜɔɝ. 5).  

Ȼɚɗəɧɕ ɔɗɔ əɑɛɚɗəɧɕ ɜɌɓɜɧɎ ɘɔɚɖɌɜ-

ɐɌ. 

ȼɌɓɜɧɎ ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ ȷȲ Ɏ ɛɚɐɌɎɗɫ-

ɪɥɑɘ ɣɔɝɗɑ ɝɗɟɣɌɑɎ ɛɜɔɎɚɐɔɞ ɖ ɝɘɑɜɞɔ ɍɚɗɨəɚ-

ɏɚ, əɚ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɠɚɜɘɔɜɟɑɞɝɫ ɗɚɒ-

əɌɫ ɌəɑɎɜɔɓɘɌ. ȰɚɖɌɓɌɞɑɗɨɝɞɎɚɘ ɗɚɒəɚɏɚ ɡɌ-

ɜɌɖɞɑɜɌ ɌəɑɎɜɔɓɘɧ ɫɎɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɑɬ 

ɝɞɑəɚɖ ɔɓ ɚɜɏɌəɔɓɚɎɌɎɤɔɡɝɫ ɝɏɟɝɞɖɚɎ ɖɜɚɎɔ ɔ 

ɛɑɜɔɖɌɜɐɌ ɛɜɔ ɛɚɗəɚɘ ɚɞɝɟɞɝɞɎɔɔ ɚɝɞɜɚɎɖɚɎ 

ɘɔɚɖɌɜɐɌ, ɚɐəɌɖɚ ɩɞɚ ɚɞɗɔɣɔɑ ɘɚɒɑɞ ɍɧɞɨ 

ɟɝɞɌəɚɎɗɑəɚ ɞɚɗɨɖɚ ɛɜɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚɑ ɘɑɝɞɚ ɠɚɜɘɔɜɚɎɌ-

əɔɫ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ɛɚɝɗɑ ɔəɠɌɜɖɞɌ ɘɔɚ-

ɖɌɜɐɌ ð  ɍɌɓɌɗɨəɧɕ ɚɞɐɑɗ ɓɌɐəɑɍɚɖɚɎɚɕ ɝɞɑəɖɔ 

ȷȲ. Ȼɚɣɞɔ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ ɗɚɒəɧɑ Ɍəɑ-

Ɏɜɔɓɘɧ ɝɟɥɑɝɞɎɟɪɞ ɍɑɝɝɔɘɛɞɚɘəɚ ɔ ɚɍəɌɜɟɒɔ-

ɎɌɪɞɝɫ ɝɗɟɣɌɕəɚ. Ȼɜɔ ȿȳ-ɔɝɝɗɑɐɚɎɌəɔɔ ɗɚɒəɌɫ 

ɌəɑɎɜɔɓɘɌ ɘɚɒɑɞ ɍɧɞɨ ɓɌɛɚɐɚɓɜɑəɌ ɛɚ ɛɑɜɑɜɧ-

Ɏɟ  ɘɔɚɖɌɜɐɌ  Ɏ  ɘɑɝɞɑ  ɟɓɖɚɕ ɥɑɗɔ (ɛɑɜɑɤɑɕɖɌ),  
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ȼɔɝ. 2,Ɍ. 

 

 
ȼɔɝ. 2,ɍ. 

 

 
ȼɔɝ. 2,Ɏ. 

ȼɔɝ. 2.   ɉɡɚ-ȶȯ.  ȼɌɝɣɬɞ ɔəɐɑɖɝɌ dP/dt (çəɌɛɜɫɒɑəɔɑ  ð Ɏɜɑɘɫè)  ȷȲ. 

Ȭ - Ȼɚɝɞɚɫəəɚ-ɎɚɗəɚɎɚɕ ɐɚɛɛɗɑɜɚɎɝɖɔɕ ɜɑɒɔɘ ɛɜɔ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ. 

ɍ - ȴɓɘɑɜɑəɔɑ Ɏɜɑɘɑəɔ (Ǥt) əɌɜɌɝɞɌəɔɫ ɛɚɞɚɖɌ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɘɑɒɐɟ ɞɚɣɖɌɘɔ, ɖɚɞɚɜɧɑ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ ɝɖɚɜɚɝɞɫɘ Ɏ 1 ɔ 3 ɘ/ɝ. ȳəɌɣɑəɔɑ dP/dt ɜɌɎəɚ 1198 ɘɘ ɜɞ.ɝɞ./ɝ, ɣɞɚ ɚɞɜɌɒɌɑɞ əɚɜɘɌɗɨəɟɪ 

ɏɗɚɍɌɗɨəɟɪ ɝɚɖɜɌɞɔɘɚɝɞɨ ȷȲ.  

Ɏ - ȮɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ dP/dt ɟ ɍɚɗɨəɚɏɚ ɝ əɌɜɟɤɑəɔɑɘ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ. 

 

 
ȼɔɝ. 3,Ɍ. 

 

 
ȼɔɝ. 3,ɍ. 

 

 
ȼɔɝ. 3,Ɏ. 

 

 
ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.    ɉɡɚ-ȶȯ.  ȼɌɝɣɑɞ ɝɑɜɐɑɣəɚɏɚ ɎɧɍɜɚɝɌ Ɏ Ɏɧəɚɝɫɥɑɘ ɞɜɌɖɞɑ ȷȲ. 

Ɍ - ȴɓɘɑɜɑəɔɑ ɐɔɌɘɑɞɜɌ Ɏɧəɚɝɫɥɑɏɚ ɞɜɌɖɞɌ ȷȲ ɔɓ ɛɌɜɌɝɞɑɜəɌɗɨəɚɕ ɛɚɓɔɢɔɔ ɐɗɔəəɚɕ ɚɝɔ ȷȲ Ɏ ɝɔɝɞɚɗɟ 

ɒɑɗɟɐɚɣɖɚɎ. 

ɍ - ȼɌɝɛɚɗɚɒɑəɔɑ ɖɚəɞɜɚɗɨəɚɏɚ ɚɍɦɑɘɌ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɝɛɑɖɞɜɌ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɖɜɚɎɚɞɚɖɌ  Ɏ Ɏɧəɚɝɫɥɑɘ 

ɞɜɌɖɞɑ ȷȲ.  

Ɏ - ȴɓɘɑɜɑəɔɑ ɔəɞɑɏɜɌɗɌ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ (VTI) Ɏ Ɏɧəɚɝɫɥɑɘ ɞɜɌɖɞɑ ȷȲ Ɏ ɔɘɛɟɗɨɝəɚ-

ɎɚɗəɚɎɚɘ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɜɑɒɔɘɑ ɔɓ Ɏɑɜɡɟɤɑɣəɚɕ ɛɫɞɔɖɌɘɑɜəɚɕ ɛɚɓɔɢɔɔ. 

ɏ - ȼɑɓɟɗɨɞɌɞɧ ɜɌɝɣɑɞɌ ɟɐɌɜəɚɏɚ (SV) ɔ ɘɔəɟɞəɚɏɚ (CO) ɚɍɦɬɘɚɎ ȷȲ. 

 

 
ȼɔɝ. 4,Ɍ. 

 

 
ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.    ɉɡɚ-ȶȯ. ȰɚɛɛɗɑɜɚɏɜɌɠɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ȷȲ. 

Ɍ - ȰɚɛɛɗɑɜɚɏɜɌɘɘɌ ɞɜɌəɝɘɔɞɜɌɗɨəɚɏɚ ɛɚɞɚɖɌ ɛɜɔ ɜɑɝɞɜɔɖɞɔɎəɚɘ ɞɔɛɑ əɌɜɟɤɑəɔɫ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ 

əɌɛɚɗəɑəɔɫ ȷȲ ("ȱ" - ɝɖɚɜɚɝɞɨ ɜɌəəɑɏɚ ɔ "Ȭ" ɛɚɓɐəɑɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ əɌɛɚɗəɑəɔɫ ȷȲ). 

ɍ - ȾɖɌəɑɎɌɫ ɐɚɛɛɗɑɜɚɏɜɌɘɘɌ ɐɎɔɒɑəɔɫ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ȸȶ (ɑ' - ɝɖɚɜɚɝɞɨ ɜɌəəɑɏɚ ɔ Ɍ' ɛɚɓɐəɑɏɚ ɐɎɔ-

ɒɑəɔɫ). 
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ȼɔɝ. 5,Ɍ. 

 

 
ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.   ɉɡɚ-ȶȯ. 

ȺɞɜɧɎ ɛɌɛɔɗɗɫɜəɚɕ ɘɧɤɢɧ. 

Ɍ - Ȼɑɜɑɐəɫɫ ɝɞɎɚɜɖɌ ȸȶ Ɏ ɝɔɝɞɚɗɟ ɛɚɗəɚɝɞɨɪ çɛɜɚɎɌɗɔɗɌɝɨè Ɏ ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ).  

ɍ ð Ⱦɟɜɍɟɗɑəɞəɧɕ ɛɚɞɚɖ  Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ Ɏ ɜɑɒɔɘɑ ɂȰȶ Ɏ ɝɔɝɞɚɗɟ. 

 

 
ȼɔɝ. 6,Ɍ. 

 

 
ȼɔɝ. 6,ɍ. 

ȼɔɝ. 6. ȽɡɑɘɌ. 

ȴɝɞɔəəɌɫ (Ɍ) ɔ ɗɚɒəɌɫ (ɍ) ɌəɑɎɜɔɓɘɌ ȷȲ. 

 

 
ȼɔɝ. 7. 

 

ȼɔɝ. 7.   ɉɡɚ-ȶȯ ɝ ɢɎɑɞɚɎɧɘ ɐɚɛɛɗɑɜɚɎɝɖɔɘ ɖɚ-

ɐɔɜɚɎɌəɔɑɘ ɗɚɒəɚɕ ɌəɑɎɜɔɓɘɧ ȷȲ. 

ȽɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ ɎɚɜɚɞɌ ɌəɑɎɜɔɓɘɧ. 

 

ȼɔɝ. 8. 

ȼɔɝ. 8.   ɉɡɚ-ȶȯ ɝ ɢɎɑɞɚɎɧɘ ɐɚɛɛɗɑɜɚɎɝɖɔɘ ɖɚ-

ɐɔɜɚɎɌəɔɑɘ. 

Ȱɑɠɑɖɞ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɝ ɤɟəɞɔ-

ɜɚɎɌəɔɑɘ ɖɜɚɎɔ ɝɗɑɎɌ əɌɛɜɌɎɚ. Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌə 

ɞɟɜɍɟɗɑəɞəɧɕ ɛɚɞɚɖ ɝɗɑɎɌ əɌɛɜɌɎɚ ɣɑɜɑɓ ɐɑɠɑɖɞ 

ȸȲȻ. 
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ɝɚɑɐɔəɫɪɥɑɕ ɛɚɗɚɝɞɔ ɒɑɗɟɐɚɣɖɌ ɔ ɌəɑɎɜɔɓɘɧ 

(ɜɔɝ. 6).  

Ȼɜɔ ɢɎɑɞɚɎɚɘ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ Ɏ ɛɑɜɑɤɑɕɖɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɐɎɟəɌɛɜɌɎ-

ɗɑəəɧɕ (Ɏ ɛɚɗɚɝɞɨ ɌəɑɎɜɔɓɘɧ  ɔ ɔɓ əɑɬ) ɛɚɞɚɖ, 

ɔəɚɏɐɌ ɖɜɟɏɚɎɚɕ ɖɜɚɎɚɞɚɖ Ɏ ɛɚɗɚɝɞɔ ɝɌɘɚɕ Ɍəɑ-

Ɏɜɔɓɘɧ (ɜɔɝ. 7).  

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɗɚɒəɟɪ ɌəɑɎɜɔɓɘɟ 

ɝɗɑɐɟɑɞ əɌɝɞɚɕɣɔɎɚ ɔɝɖɌɞɨ ɛɚɞɚɖ Ɏ ɛɑɜɑɤɑɕɖɑ 

ɌəɑɎɜɔɓɘɧ, ɚɝɚɍɑəəɚ ɔɓ ɞɑɡ ɛɚɓɔɢɔɕ, Ɏ ɖɚɞɚɜɧɡ 

ɚɝɨ ɛɑɜɑɤɑɕɖɌ ɜɌɝɛɚɗɚɒɑəɌ ɛɌɜɌɗɗɑɗɨəɚ ȿȳ-

ɗɟɣɟ, ɔɓɘɑəɫɫ ɛɜɔ ɩɞɚɘ ɤɖɌɗɟ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚ-

ɞɚɖɌ. 

 Ȱɜɟɏɔɘ ɜɑɐɖɔɘ ɔ ɣɜɑɓɎɧɣɌɕəɚ ɏɜɚɓəɧɘ 

ɚɝɗɚɒəɑəɔɑɘ ȴȸ ɫɎɗɫɑɞɝɫ ɜɌɓɜɧɎ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɑɬ ɐɑ-

ɠɑɖɞɌ. ɉɞɚ ɛɜɔɎɚɐɔɞ ɖ ɤɟəɞɔɜɚɎɌəɔɪ ɖɜɚɎɔ 

ɝɗɑɎɌ əɌɛɜɌɎɚ ɝ ɎɧɜɌɒɑəəɚɕ ɔ ɍɧɝɞɜɚ ɛɜɚɏɜɑɝ-

ɝɔɜɟɪɥɑɕ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɨɪ, ɝɞɑɛɑəɨ ɖɚɞɚɜɚɕ ɓɌɎɔɝɔɞ ɚɞ ɜɌɓɘɑɜɚɎ ɐɑ-

ɠɑɖɞɌ ɔ ɝɚɝɞɚɫəɔɫ ɘɔɚɖɌɜɐɌ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ, ɖɚɞɚɜɧɕ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɎɚɎɗɑɣɬə Ɏ 

əɑɖɜɚɓ. ȼɌɓɜɧɎ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 

əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ ɚɍɤɔɜəɧɡ ɞɜɌəɝɘɟɜɌɗɨəɧɡ 

ɔəɠɌɜɖɞɌɡ ɝ ɎɧɜɌɒɑəəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɝɚ-

ɖɜɌɞɔɘɚɝɞɔ ȷȲ, ɣɌɥɑ ɛɑɜɑɐəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ. 

ȼɌɓɜɧɎɧ ɣɌɥɑ əɌɍɗɪɐɌɪɞɝɫ Ɏ Ɏɑɜɡɟɤɑɣəɚɘ 

ɚɞɐɑɗɑ ȸȲȻ, əɚ ɘɚɏɟɞ ɛɜɚɔɝɡɚɐɔɞɨ Ɏ ɗɪɍɚɘ ɘɑ-

ɝɞɑ ɛɑɜɑɏɚɜɚɐɖɔ ɚɍɧɣəɚ əɌ 3-6 ɝɟɞɖɔ ȴȸ, ɖɚɏɐɌ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəɧ ɛɜɚɢɑɝɝɧ ɘɔɚɘɌɗɫɢɔɔ. 

Ȯɧɐɑɗɫɪɞ ɐɎɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɞɔɛɌ ɜɌɓɜɧɎɌ 

ȸȲȻ: ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɜɫɘɚɏɚ ɝɚɑɐɔəɑəɔɫ 

ɘɑɒɐɟ ɒɑɗɟɐɚɣɖɌɘɔ ɔɗɔ Ɏ Ɏɔɐɑ ɖɌəɌɗɌ ɚɞɖɜɧ-

ɎɌɪɥɑɏɚɝɫ Ɏ ɒɑɗɟɐɚɣɖɔ əɌ ɜɌɓəɧɡ ɟɜɚɎəɫɡ.  

ȬɟɝɖɟɗɨɞɌɢɔɫ ɝɑɜɐɢɌ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ 

ɢɎɑɞəɧɘ ɐɚɛɛɗɑɜɚɎɝɖɔɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚ-

ɗɫɑɞ ɍɑɓɚɤɔɍɚɣəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɜɌɓɜɧɎɧ 

ȸȲȻ. ȰɎɟɡɘɑɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɗɫɞɨ ɜɌəəɑɑ ɜɌɝɤɔɜɑəɔɑ ɔ ɔɝɞɚəɣɑəɔɑ ɛɑɜɑ-

ɏɚɜɚɐɖɔ Ɏ ɓɚəɑ əɑɖɜɚɓɌ, ɛɜɫɘɚɑ ɝɚɑɐɔəɑəɔɑ 

ɘɑɒɐɟ ɒɑɗɟɐɚɣɖɌɘɔ. Ȼɜɔ ɢɎɑɞɚɎɚɘ ɐɚɛɛɗɑɜɚɎ-

ɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɤɟəɞɔɜɚ-

ɎɌəɔɑ ɖɜɚɎɔ Ɏ ȻȲ Ɏ Ɏɔɐɑ ɞɟɜɍɟɗɑəɞəɚɏɚ ɛɚɞɚɖɌ 

ɣɑɜɑɓ ɐɑɠɑɖɞ ȸȲȻ (ɜɔɝ. 8). 

Ȼɜɔ ɟɎɑɗɔɣɑəɔɔ ɜɌɓɘɑɜɚɎ ɐɑɠɑɖɞɌ ɖɜɚɎɚ-

ɞɚɖ ɘɚɒɑɞ ɞɜɌəɝɠɚɜɘɔɜɚɎɌɞɨɝɫ Ɏ ɗɌɘɔəɌɜəɧɕ.  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɚɞəɚɤɑəɔɫ ɐɌɎɗɑəɔɫ Ɏ ɒɑ-

ɗɟɐɚɣɖɌɡ Ɏ ɜɌɓɗɔɣəɧɑ ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ 

ɖɜɚɎɚɞɚɖ ɘɚɒɑɞ ɍɧɞɨ ɐɎɟəɌɛɜɌɎɗɑəəɧɘ. 

ȹɌɔɍɚɗɑɑ ɜɑɐɖɚɕ, əɚ ɔ əɌɔɍɚɗɑɑ ɏɜɚɓəɚɕ 

ɛɜɔɣɔəɚɕ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɫɎɗɫɑɞɝɫ 

ɣɌɝɞɔɣəɧɕ əɌɐɜɧɎ ɔɗɔ ɛɚɗəɧɕ ɚɞɜɧɎ ɛɌɛɔɗ-

ɗɫɜəɚɕ ɘɧɤɢɧ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɞɜɧɎɧ 

ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ əɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɞɫɒɑ-

ɝɞɨɪ ɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨɪ əɑɖɜɚɓɌ ɛɜɔ ɔə-

ɠɌɜɖɞɑ ɘɔɚɖɌɜɐɌ ɔ ɐɌɒɑ ɣɌɥɑ ɎɝɞɜɑɣɌɪɞɝɫ ɟ 

ɍɚɗɨəɧɡ ɝ ȴȸ ɍɑɓ ɓɟɍɢɌ Q. ɉɞɚ əɌɡɚɐɔɞ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɔ əɌ Ɍɟɞɚɛɝɔɔ. ȿ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ 

ɝ ɚɞɜɧɎɌɘɔ ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ ɗɚɖɌɗɔɓɟɑɞɝɫ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚ. 

Ȱɗɫ ɚɞɜɧɎɌ ɛɌɛɔɗɗɫɜəɚɕ ɘɧɤɢɧ ɛɜɔ 

ɐɎɟɡɘɑɜəɚɕ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɡɌɜɌɖɞɑɜəɚ: 1) 

əɌɗɔɣɔɑ ɘɚɍɔɗɨəɚɏɚ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ Ɏ ȷȲ, ɛɜɔɖɜɑɛɗɫɪɥɑɏɚɝɫ ɖ ɡɚɜɐɑ; 2) ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɣɔɖɌ ɛɌɛɔɗɗɫɜəɚɕ ɘɧɤɢɧ; 3) ɎɧɜɌ-

ɒɑəəɧɕ ɛɜɚɗɌɛɝ ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ɜɔɝ. 5). 

ȼɌɓɜɧɎ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗəɧɘ ɔ əɑɛɚɗəɧɘ. Ⱥɍɧɣ-

əɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɩɞɚ ɚɣɑəɨ ɞɫɒɬɗɌɫ ɝɔɞɟɌ-

ɢɔɫ. Ȼɜɔ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍəɌɜɟ-

ɒɔɎɌɑɞɝɫ ɞɫɒɬɗɌɫ ɘɔɞɜɌɗɨəɌɫ ɜɑɏɟɜɏɔɞɌɢɔɫ. Ȯ 

ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɍɧɝɞɜɚ ɛɜɚɔɝɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ 

ɗɑɎɧɡ ɖɌɘɑɜ ɝɑɜɐɢɌ, ɚɝɚɍɑəəɚ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜ-

ɐɔɫ (ɍɚɗɑɑ 34 ɘɗ/ɘ2). Ȼɜɔ ɩɞɚɘ ɚɞəɚɤɑəɔɑ ɛɗɚ-

ɥɌɐɔ ɝɞɜɟɔ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɘɚɒɑɞ 

ɟɘɑəɨɤɌɞɨɝɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɗɚɥɌɐɔ ɐɔɗɌɞɔ-

ɜɚɎɌəəɚɏɚ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ, ɝɚɓɐɌɎɌɫ ɗɚɒəɚɑ 

ɎɛɑɣɌɞɗɑəɔɑ ɚɍ ɟɘɑəɨɤɑəɔɔ ɝɞɑɛɑəɔ ɘɔɞɜɌɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. ɉɞɚ ɞɫɒɬɗɚɑ ɚɝɗɚɒəɑəɔɑ 

ɜɌɓɎɔɎɌɑɞɝɫ əɌ ɠɚəɑ əɑɍɚɗɨɤɚɏɚ ɔəɠɌɜɖɞɌ Ɏ 

ɍɌɝɝɑɕəɑ ɛɜɌɎɚɕ ɔɗɔ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ. ȳɌɐ-

əɑɘɑɐɔɌɗɨəɌɫ ɛɌɛɔɗɗɫɜəɌɫ ɘɧɤɢɌ ɚɍɧɣəɚ 

ɖɜɚɎɚɝəɌɍɒɌɑɞɝɫ ɔɓ ɚɐəɚɕ Ɍɜɞɑɜɔɔ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɛɑɜɑɐəɑɗɌɞɑɜɌɗɨəɌɫ ɔɘɑɑɞ ɐɎɚɕəɚɑ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɑ, Ɏɚɞ ɛɚɣɑɘɟ Ɏ 6-10 ɜɌɓ ɣɌɥɑ ɝɞɜɌɐɌ-

ɑɞ ɓɌɐəɑɘɑɐɔɌɗɨəɌɫ ɘɧɤɢɌ. ȭɑɓ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɖɚɜɜɑɖɢɔɔ ɛɜɚɏəɚɓ ɟ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ ɛɗɚɡɚɕ.  

ȬəɑɎɜɔɓɘɌ ɔ ɞɜɚɘɍɚɓ ȷȲ. 

ȬəɑɎɜɔɓɘɌ ȷȲ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɔɝɞɚə-

ɣɑəɔɑ ɔ ɝɔɝɞɚɗɔɣɑɝɖɚɑ ɎɧɛɫɣɔɎɌəɔɑ ɝɞɑəɖɔ. 

Ȼɜɔ ɔɝɞɔəəɧɡ ɌəɑɎɜɔɓɘɌɡ ɎɚɓəɔɖɌɪɞ ɐɔɌɝɞɚ-

ɗɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ ɛɚɗɚɝɞɔ ɒɑɗɟɐɚɣɖɌ ɔ ɔɝ-

ɞɚəɣɑəɔɑ ɑɏɚ ɝɞɑəɖɔ (ɜɔɝ. 9).  

Ȱɔɝɖɔəɑɓɔɫ əɑɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ Ɏ ɓɚəɑ 

ɌəɑɎɜɔɓɘɧ, əɚ ɚəɌ əɑ ɫɎɗɫɑɞɝɫ ɍɑɝɝɛɚɜəɧɘ 

ɛɜɔɓəɌɖɚɘ ɌəɑɎɜɔɓɘɧ. Ȱɔɝɖɔəɑɓɔɫ Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ɌəɑɎɜɔɓɘɧ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɔɝɞɚɗɔɣɑ-

ɝɖɔɕ ɠɑəɚɘɑə. ȹɌɛɜɔɘɑɜ, ɛɜɔ ɖɜɟɛəɚɚɣɌɏɚɎɧɡ 

ɔəɠɌɜɖɞɌɡ ɘɔɚɖɌɜɐɌ ɛɑɜɑɐəɑɕ ɗɚɖɌɗɔɓɌɢɔɔ 

əɑɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ ɐɔɝɖɔəɑɓ Ɏ Ɏɑɜɡɟɤɑɣəɚɘ 

ɓɌɐəɑɘ ɝɑɏɘɑəɞɑ. ȶɌɖ ɛɜɌɎɔɗɚ, ɩɞɚɞ ɝɑɏɘɑəɞ 

ɝɗɟɒɔɞ ɓɚəɚɕ ɐɔɝɞɌɗɨəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɛɑ-

ɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ ɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

ɝɞɜɌɐɌɑɞ Ɏ əɌɔɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ. ȺɐəɌɖɚ ɐɔɝɖɔ-

əɑɓɔɫ Ɏ ɞɌɖɚɘ ɝɗɟɣɌɑ əɑ ɍɟɐɑɞ ɝɔəɚəɔɘɚɘ Ɍəɑ-

Ɏɜɔɓɘɧ, ɑɝɗɔ əɑɞ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɐɑɠɚɜɘɌɢɔɔ 

Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɡɌɜɌɖɞɑ-

ɜɌ ɎɧɛɫɣɔɎɌəɔɫ ɝɞɑəɖɔ ɒɑɗɟɐɚɣɖɌ ɜɌɓɗɔɣɌɪɞ 

ɐɔɠɠɟɓəɧɑ (ɛɗɚɝɖɔɑ) ɔ ɘɑɤɚɞɣɌɞɧɑ ɌəɑɎɜɔɓ-

ɘɧ. ȴɝɞɔəəɧɑ ɌəɑɎɜɔɓɘɧ ɣɌɥɑ ɠɚɜɘɔɜɟɪɞɝɫ Ɏ 

ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȷȲ. Ȭəɑ-

Ɏɜɔɓɘɧ ȻȲ ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ. ɉɡɚ-

ɖɌɜɐɔɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ əɑ ɞɚɗɨɖɚ ɎɧɫɎɗɫɞɨ 

ɌəɑɎɜɔɓɘɧ, ɚɛɜɑɐɑɗɫɞɨ ɔɡ ɗɚɖɌɗɔɓɌɢɔɪ, ɠɚɜɘɟ, 

ɜɌɓɘɑɜɧ, əɌɗɔɣɔɑ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ ɞɜɚɘɍɚɎ, 

əɚ ɔ ɚɢɑəɔɎɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɝɚɝɞɚɫəɔɑ 

ɘɔɚɖɌɜɐɌ, əɑ ɎɚɎɗɑɣɑəəɚɏɚ Ɏ ɛɚɗɚɝɞɨ ɌəɑɎɜɔɓ-

ɘɧ.  

ȺɍɜɌɓɚɎɌəɔɑ ɌəɑɎɜɔɓɘɧ ɚɍɧɣəɚ ɝɎɫɓɌəɚ ɝ 

ɞɜɌəɝɘɟɜɌɗɨəɧɘ ȴȸ ɔ ɣɌɝɞɚ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɚɍ-

ɗɌɝɞɔ  Ɏɑɜɡɟɤɖɔ  ɝ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ əɌ ɓɌɐəɑ- 
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ȼɔɝ. 9,Ɍ. 

 

 
ȼɔɝ. 9,ɍ. 

ȼɔɝ. 9.    ɉɡɚ-ȶȯ. ȬəɑɎɜɔɓɘɌ Ɏɑɜɡɟɤɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȰɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ Ɏɑɜɡɟɤɖɔ. Ȯ ɝɔɝɞɚɗɟ ð ɎɧɛɫɣɔɎɌəɔɑ Ɏɑɜɡɟɤɑɣəɧɡ ɚɞɐɑɗɚɎ (ȷȲ ð ɗɑɎɧɕ ɒɑ-

ɗɟɐɚɣɑɖ; ȷȻ ð ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ). 

 

 
ȼɔɝ. 10,Ɍ. 

 

 
ȼɔɝ. 10,ɍ. 

ȼɔɝ. 10.   ɉɡɚ-ȶȯ. 

Ⱦɜɚɘɍɧ Ɏ ɌəɑɎɜɔɓɘɑ ȷȲ (ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ). 

 

 
ȼɔɝ. 11,Ɍ. 

 

 
ȼɔɝ. 11,ɍ. 

ȼɔɝ. 11.   ɉɡɚ-ȶȯ Ɏ ɐɔəɌɘɔɖɑ ɛɜɔ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɞɌɖɚɢɟɍɚ. 

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɚ ɌɛɔɖɌɗɨəɚɑ ɍɌɗɗɚəɔɜɚɎɌəɔɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɖɚɞɚɜɚɑ ɔɝɣɑɓɗɚ ɣɑɜɑɓ 5 ɐəɑɕ. 

 

 

ȼɔɝ. 12. 

ȼɔɝ. 12.     ɉɡɚ-ȶȯ. 

Ȯɧɛɚɞ Ɏ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ (ɟɖɌɓɌə ɝɞɜɑɗɖɌɘɔ; ȷȲ 

ð ɗɑɎɧɕ ɒɑɗɟɐɚɣɑɖ, ȷȻ ð ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ). 
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ȼɔɝ. 13. 

 

ȼɔɝ. 13.    ɉɡɚ-ȶȯ. ȾɌɘɛɚəɌɐɌ ɝɑɜɐɢɌ. 

 
ȰɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ Ɏɑɜɡɟɤɖɔ. Ȯ ɝɔɝɞɚɗɟ ð 

ɎɧɛɫɣɔɎɌəɔɑ Ɏɑɜɡɟɤɑɣəɧɡ ɚɞɐɑɗɚɎ (ȷȲ ð ɗɑɎɧɕ 

ɒɑɗɟɐɚɣɑɖ; ȷȻ ð ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ). 

 

 
ȼɔɝ. 14. 

 

ȼɔɝ. 14.   ɃɜɑɝɛɔɥɑɎɚɐəɌɫ  ɉɡɚ-ȶȯ. 

Ⱦɜɚɘɍ Ɏ Ɏɧɡɚɐəɚɘ ɞɜɌɖɞɑ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚɐ 

ɝɞɎɚɜɖɌɘɔ ɖɗɌɛɌəɌ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȬȺ ð ɌɚɜɞɌ, 

ȷȬ - ɗɬɏɚɣəɌɫ Ɍɜɞɑɜɔɫ). 

 

 
ȼɔɝ. 15. 

 

ȼɔɝ. 15.     ɉɡɚ-ȶȯ. ȻɜɔɓəɌɖɔ ɛɑɜɑɏɜɟɓɖɔ ɛɜɌɎɧɡ 

ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ. 

ȿ ɍɚɗɨəɚɏɚ ɝ ɘɌɝɝɔɎəɚɕ ȾɉȷȬ: ɎɧɜɌɒɑəəɌɫ ɐɔɗɌɞɌ-

ɢɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɛɌɜɌɐɚɖɝɌɗɨəɚɑ ɐɎɔɒɑəɔɑ 

ȸȲȻ (ɟɖɌɓɌəɚ ɝɞɜɑɗɖɚɕ) Ɏ əɌɣɌɗɑ ɝɔɝɞɚɗɧ ɔ ɟɛɗɚ-

ɥɑəɔɑ ȸȲȻ Ɏ ɖɚəɢɑ ɝɔɝɞɚɗɧ. Ȯɧɛɚɞ Ɏ ɛɚɗɚɝɞɨ ɛɑ-

ɜɔɖɌɜɐɌ. 

 

 
ȼɔɝ. 16,Ɍ. 

 

 
ȼɔɝ. 16,ɍ. 

ȼɔɝ. 16.   ɉɡɚ-ȶȯ ɐɔɝɝɑɖɢɔɔ Ɏɚɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. 

Ɍ - Ȯ ɛɜɚɑɖɢɔɔ ɐɗɔəəɚɕ ɚɝɔ ȷȲ ɔɓ ɛɌɜɌɝɞɑɜəɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ȾȾɩɡɚȶȯ. 

ɍ ð Ȯ ɛɜɚɑɖɢɔɔ ɖɚɜɚɞɖɚɕ ɚɝɔ ɔɓ ɣɜɑɝɛɔɥɑɎɚɐəɚɏɚ ɐɚɝɞɟɛɌ. ɂɎɑɞɚɘ ɚɍɚɓəɌɣɑə ɖɜɚɎɚɞɚɖ Ɏ ɔɝɞɔəəɚɘ ɛɜɚ-

ɝɎɑɞɑ Ɍɚɜɞɧ. 
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ɍɌɓɌɗɨəɟɪ ɝɞɑəɖɟ. Ȱɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɏɑɜɡɟɤɑɣəɚɕ ɌəɑɎɜɔɓɘɧ ɔɝɛɚɗɨɓɟɪɞ Ɏɑɜɡɟɤɑɣ-

əɧɕ ɐɚɝɞɟɛ əɌ 4 ɔ 2 ɖɌɘɑɜɧ. ȬəɑɎɜɔɓɘɌ ȷȲ ɣɌ-

ɝɞɚ ɎɧɛɚɗəɑəɌ ɞɜɚɘɍɚɘ ɔ ɘɚɒɑɞ ɍɧɞɨ ɔɝɞɚɣəɔ-

ɖɚɘ ɚɛɌɝəɧɡ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ (ɜɔɝ. 10).  

ȹɑɜɑɐɖɚ ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɑɜɡɟɤɑɣəɧɡ 

ɚɞɐɑɗɚɎ ɓɌ ɞɜɚɘɍ ɛɜɔəɔɘɌɪɞ ɛɚɎɧɤɑəəɟɪ ɞɜɌ-

ɍɑɖɟɗɫɜəɚɝɞɨ ɔɗɔ ɌɜɞɑɠɌɖɞɧ. ȴ əɌɚɍɚɜɚɞ, əɑ 

ɜɌɝɛɚɓəɌɪɞ ɞɜɚɘɍ. Ⱥɍɧɣəɚ ɞɜɚɘɍ ɔɘɑɑɞ ɏɑɞɑɜɚ-

ɏɑəəɟɪ Ɍɖɟɝɞɔɣɑɝɖɟɪ ɛɗɚɞəɚɝɞɨ. ɃɌɝɞɨ ɞɜɚɘɍɌ 

ɎɧɝɞɟɛɌɑɞ Ɏ ɛɚɗɚɝɞɨ ɔ əɌɎɔɝɌɑɞ əɌɐ ɔɝɞɚəɣɑə-

əɚɕ Ɍɖɔəɑɞɔɣəɚɕ ɔɗɔ ɐɔɝɖɔəɑɞɔɣəɚɕ ɝɞɑəɖɚɕ 

ȷȲ.  Ȱɗɫ ɔɝɖɗɪɣɑəɔɫ ɛɚɐɚɍəɧɡ ɚɤɔɍɚɖ əɑɚɍ-

ɡɚɐɔɘ ɚɛɧɞ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɝɞɌ ɔ Ɏɧɝɚɖɔɕ 

(ɩɖɝɛɑɜɞəɧɕ) ɖɗɌɝɝ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɌɛɛɌɜɌɞɌ.  

ȰɎɟɡɘɑɜəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ 

əɑ ɞɚɗɨɖɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ  Ɏəɟɞɜɔɒɑɗɟɐɚɣɖɚ-

Ɏɧɑ ɞɜɚɘɍɧ, əɚ ɔ ɚɛɜɑɐɑɗɫɞɨ ɔɡ ɩɘɍɚɗɚɏɑə-

əɚɝɞɨ. ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ ɞɜɚɘɍɚɎ ɎɖɗɪɣɌɑɞ ɚɛɜɑɐɑɗɑ-

əɔɑ ɔɡ ɜɌɓɘɑɜɚɎ, ɠɚɜɘɧ, ɛɚɐɎɔɒəɚɝɞɔ, Ɍɖɟɝɞɔ-

ɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ, ɖɚəɞɟɜɚɎ ɞɜɚɘɍɌ ɔ ɑɏɚ ɛɜɔ-

ɗɑɒɌəɔɫ ɖ ɝɞɑəɖɑ ɒɑɗɟɐɚɣɖɌ. ȻɚɞɑəɢɔɌɗɨəɚ ɍɚ-

ɗɑɑ ɚɛɌɝəɧ Ɏ ɝɘɧɝɗɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɞɜɚɘɍɚɩɘ-

ɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɛɚɐɎɔɒəɧɑ ɠɜɌɏɘɑə-

ɞɔɜɚɎɌəəɧɑ ɞɜɚɘɍɧ ɝ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, 

əɑɜɌɎəɚɘɑɜəɚɕ ɔ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, əɑɤɔɜɚɖɚ 

ɛɜɔɗɑɒɌɥɔɑ ɖ ɝɞɑəɖɑ ɔ ɎɧɝɞɟɛɌɪɥɔɑ Ɏ ɛɜɚɝɎɑɞ 

ȷȲ. 

ȬəɑɎɜɔɓɘɟ ȷȲ ɘɚɒəɚ ɎɧɫɎɔɞɨ ɔ ɛɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɝɞɑəɚɓɔɜɟɪɥɑɏɚ ɌɞɑɜɚɝɖɗɖɜɚɓɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɣɞɚ ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɖɌɜɐɔɚ-

ɘɔɚɛɌɞɔɔ ɞɌɖɚɢɟɍɚ.  

Ƚɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɟɪ ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ 

əɌɓɧɎɌɪɞ ɞɌɖɒɑ ɝɔəɐɜɚɘɚɘ ɞɌɖɚɢɟɍɚ (tako-

tsubo), Ɍɘɛɟɗɚɛɚɐɚɍəɚɕ ȶȸȻ, ɝɔəɐɜɚɘɚɘ ɞɜɌə-

ɓɔɞɚɜəɚɏɚ ɌɛɔɖɌɗɨəɚɏɚ ɍɌɗɗɚəɔɜɚɎɌəɔɫ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɔɗɔ ɝɔəɐɜɚɘɚɘ çɜɌɓɍɔɞɚɏɚ ɝɑɜɐɢɌè. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɠɔɢɔɌɗɨəɚ ɛɜɔəɫɞɚ əɌɔɘɑ-

əɚɎɌəɔɑ çɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ȶȸȻè, ɖɚɞɚ-

ɜɟɪ ɚɞəɚɝɫɞ ɖ ɛɜɔɚɍɜɑɞɑəəɧɘ əɑɖɗɌɝɝɔɠɔɢɔ-

ɜɚɎɌəəɧɘ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫɘ. Ȱɗɫ ɓɌɍɚɗɑɎɌəɔɫ 

ɡɌɜɌɖɞɑɜəɧ ɗɑɎɚɒɑɗɟɐɚɣɖɚɎɌɫ ɐɔɝɠɟəɖɢɔɫ ɔ 

ɐɔɝɖɔəɑɓɔɫ, ɓɌɞɜɌɏɔɎɌɪɥɔɑ Ɏɑɜɡɟɤɖɟ ɔ ɣɌɝɞɚ 

ɘɑɒɒɑɗɟɐɚɣɖɚɎɟɪ ɛɑɜɑɏɚɜɚɐɖɟ, əɑ ɎɚɎɗɑɖɌɫ Ɏ 

ɛɜɚɢɑɝɝ ɍɌɓɌɗɨəɧɑ ɚɞɐɑɗɧ ȷȲ. ȶɗɔəɔɣɑɝɖɔ 

ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ȶȸȻ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɚɝɞɜɚ ɎɚɓəɔɖɌɪɥɟɪ, ɛɜɑɡɚɐɫɥɟɪ ɐɔɝ-

ɠɟəɖɢɔɪ ȷȲ, ɖɚɞɚɜɚɕ ɚɍɧɣəɚ ɛɜɑɐɤɑɝɞɎɟɑɞ 

ɠɔɓɔɣɑɝɖɔɕ ɔɗɔ ɩɘɚɢɔɚəɌɗɨəɧɕ ɝɞɜɑɝɝ (ɜɔɝ. 

11).  

 Ȱɔɝɠɟəɖɢɔɫ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ ɚɝɞɜɚɕ ɗɑɎɚɒɑɗɟɐɚɣɖɚɎɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɝ ɜɌɓɎɔɞɔɑɘ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ 

ɚɞɬɖɌ ɗɬɏɖɔɡ ɔ ɖɌɜɐɔɚɏɑəəɚɏɚ ɤɚɖɌ. ȶɜɚɘɑ ɞɚ-

ɏɚ, ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ ɐɔɝɠɟəɖɢɔɫ ɛɌɛɔɗɗɫɜəɧɡ 

ɘɧɤɢ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘɔɞɜɌɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɜɌɓɎɔɎɌɪɞɝɫ ɒɑɗɟ-

ɐɚɣɖɚɎɧɑ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ. ȰɔɗɌɞɌɢɔɫ ɛɚɗɚ-

ɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɠɚɜ-

ɘɔɜɚɎɌəɔɪ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ ɞɜɚɘɍɚɎ, Ɍ ɔɝɞɚə-

ɣɑəɔɑ ɘɔɚɖɌɜɐɌ ð ɖ ɜɌɓɜɧɎɟ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ȯ ɞɫɒɬɗɧɡ ɝɗɟɣɌɫɡ ɓɌɍɚɗɑɎɌəɔɑ ɘɚɒɑɞ ɛɜɔɎɚ-

ɐɔɞɨ ɖ ɝɘɑɜɞɔ ɛɌɢɔɑəɞɌ. 

Ȯɧɛɚɞ Ɏ ɛɚɗɚɝɞɨ ɛɑɜɔɖɌɜɐɌ ɔ ɞɌɘɛɚ-

əɌɐɌ. 

ȹɑɜɑɐɖɚ ɛɚɝɗɑ ɚɍɤɔɜəɚɏɚ ɞɜɌəɝɘɟɜɌɗɨəɚ-

ɏɚ ɛɑɜɑɐəɑɏɚ ȴȸ ɎɚɓəɔɖɌɑɞ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

əɑɓəɌɣɔɘɧɕ Ɏɧɛɚɞ Ɏ ɛɚɗɚɝɞɨ ɛɑɜɔɖɌɜɐɌ (ɜɔɝ. 

12).  

Ȯ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɜɌɓɜɧɎɌ ɘɔɚɖɌɜɐɌ ɘɚ-

ɒɑɞ əɌɍɗɪɐɌɞɨɝɫ ɞɌɘɛɚəɌɐɌ ɝɑɜɐɢɌ (ɜɔɝ. 13). 

Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɔəɚɏɐɌ Ɏ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɒɑɗɑɚɍɜɌɓəɚɑ ɩɡɚɛɚɓɔɞɔɎəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ. Ⱥɣɑəɨ ɜɑɐɖɚ ɛɚɝɗɑ ȴȸ ɘɚɏɟɞ ɛɚ-

ɫɎɔɞɨɝɫ ɛɜɔɓəɌɖɔ ɖɚəɝɞɜɔɖɞɔɎəɚɏɚ ɛɑɜɔɖɌɜɐɔ-

ɞɌ Ɏ Ɏɔɐɑ ɟɞɚɗɥɑəɔɫ, ɝɑɛɌɜɌɢɔɔ ɔ ɜɔɏɔɐəɚɝɞɔ 

ɗɔɝɞɖɚɎ ɛɑɜɔɖɌɜɐɌ, ɣɞɚ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ Ɏɚ-

Ɏɗɑɣɑəɔɑɘ ɛɑɜɔɖɌɜɐɌ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚ-

ɢɑɝɝ. 

Ⱦɜɚɘɍɚɩɘɍɚɗɔɫ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. 

Ⱥɍɧɣəɚ ɉɡɚȶȯ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɌ ɛɜɔ 

ɘɌɗɚɕ ɔ ɝɟɍɘɌɝɝɔɎəɚɕ ȾɉȷȬ. Ȼɜɔ ɘɌɝɝɔɎəɚɕ 

ȾɉȷȬ Ɏ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɞɜɚɘɍ Ɏ 

ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ ɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

(ɜɔɝ. 14).  

ȺɝəɚɎəɧɘɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ ɫɎɗɫɑɞɝɫ ɛɑɜɑɏɜɟɓɖɌ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ 

ɝɑɜɐɢɌ, ɚɍɟɝɗɚɎɗɑəəɌɫ ɚɝɞɜɧɘ ɛɚɎɧɤɑəɔɑɘ 

ɐɌɎɗɑəɔɫ Ɏ ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ɜɔɝ. 15).  

ȼɌɝɝɗɌɔɎɌɪɥɌɫ ɌəɑɎɜɔɓɘɌ Ɍɚɜɞɧ (ɐɔɝ-

ɝɑɖɢɔɫ). 

 Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɌɎɔɗɨəɑɑ əɌɓɧɎɌɞɨ 

ɩɞɟ ɛɌɞɚɗɚɏɔɪ ɐɔɝɝɑɖɢɔɑɕ Ɍɚɜɞɧ ɔɗɔ ɜɌɝɝɗɚɑ-

əɔɑ ɝɞɑəɖɔ Ɍɚɜɞɧ, ɖɚɞɚɜɚɑ əɌɣɔəɌɑɞɝɫ ɝ 

əɌɐɜɧɎɌ ɑɬ ɔəɞɔɘɧ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɑɬ ɚɞɝɗɚɕ-

ɖɔ. Ȯ ɛɜɑɐɑɗɌɡ ɘɑɐɔɔ ɚɍɜɌɓɟɑɞɝɫ ɗɚɒəɧɕ ɛɜɚ-

ɝɎɑɞ. ȴɝɞɔəəɧɕ ɔ ɗɚɒəɧɕ ɛɜɚɝɎɑɞɧ ɚɞɐɑɗɑəɧ 

ɜɌɓɐɑɗɔɞɑɗɨəɚɕ ɘɑɘɍɜɌəɚɕ, ɞ.ɑ. ɚɞɝɗɚɔɎɤɑɕɝɫ 

ɣɌɝɞɨɪ ɝɞɑəɖɔ Ɍɚɜɞɧ  (ɜɔɝ. 16).  

Ⱥɛɜɑɐɑɗɬəəɟɪ ɛɚɘɚɥɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɝ-

ɝɑɖɢɔɔ ɘɚɒɑɞ ɚɖɌɓɌɞɨ ɎɧɫɎɗɑəɔɑ ɌɚɜɞɌɗɨəɚɕ 

ɜɑɏɟɜɏɔɞɌɢɔɔ. ȹɑ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɘɚɒəɚ ɟɎɔ-

ɐɑɞɨ ɐɔɝɝɑɖɢɔɪ Ɍɚɜɞɧ, ɔɝɛɚɗɨɓɟɫ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɧɕ ɐɚɝɞɟɛ. Ȼɚɩɞɚɘɟ, əɑ ɞɑɜɫɫ Ɏɜɑɘɑəɔ, 

əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɔɞɨ ɣɜɑɝɛɔɥɑɎɚɐəɟɪ ɉɡɚȶȯ, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖɚɞɚɜɚɕ Ɏɧɤɑ. ȹɑɚɍɡɚɐɔɘɚ 

ɛɚɘəɔɞɨ, ɣɞɚ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɗɑɐɟɑɞ ɛɜɚ-

Ɏɚɐɔɞɨ Ɏ ɟɝɗɚɎɔɫɡ ɝɑɐɌɢɔɔ ɛɌɢɔɑəɞɌ, ɣɞɚɍɧ ɔɓ-

ɍɑɒɌɞɨ əɑɒɑɗɌɞɑɗɨəɚɏɚ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɛɚɎɧɤɑ-

əɔɫ ȬȰ.  

ȴȸ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȮɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɚɍɤɔɜəɧɡ ɔəɠɌɜɖɞɌɡ 

ɘɔɚɖɌɜɐɌ ɓɌɐəɑɕ ɝɞɑəɖɔ ȷȲ. ɉɡɚɖɌɜɐɔɚɏɜɌɠɔ-

ɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ȻȲ 

ɫɎɗɫɪɞɝɫ əɌɜɟɤɑəɔɫ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ɝɞɑəɖɔ ȻȲ, ɐɔɗɌɞɌɢɔɫ ɔ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ȻȲ ɝ ɟɘɑəɨɤɑəɔɑɘ ɛɚɐɎɔɒəɚɝɞɔ 

ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɞɜɬɡɝɞɎɚɜɣɌɞɚɏɚ ɖɗɌɛɌəɌ. 

ȻɗɌəɔɘɑɞɜɔɣɑɝɖɔɑ  ɘɑɞɚɐɧ ɚɢɑəɖɔ ɚɍɦɬɘɚɎ ȷȲ  
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ȾɌɍɗɔɢɌ ʈ1.      

ȶɗɔəɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ 
Ȼɜɔɣɔəɧ ɉɡɚȶȯ ɜɑɖɚɘɑəɐɚɎɌəɌ ɉɡɚȶȯ əɑ ɜɑɖɚɘɑəɐɚɎɌəɌ 

ȺɝɞɜɌɫ ɍɚɗɨ Ɏ 

ɏɜɟɐɔ 

ɃɌɝɞɚ: ȺȶȽ, ȾɉȷȬ, ȰȬɚ, 

ȻȾ, ȸȻ 

ȼɑɒɑ: Ⱥȶȼ/ȰȻȶ, ȺȽȹ, 

Ⱦ 

1.  Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɝɞɜɧɕ ȴȸ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɉȶȯ-ɖɔɡ  ɔ 

ɝɑɜɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ȴȸ. Ȯɚ Ɏɜɑɘɫ ɍɚɗɑɎɚɏɚ ɛɜɔ-

ɝɞɟɛɌ. 

2.  ȻɌɢɔɑəɞɌɘ ɝ ɐɔɌɏəɚɝɞɔɜɟɑɘɧɘɔ ɜɌəɑɑ ɓɌɍɚɗɑɎɌəɔɫɘɔ 

ɝɑɜɐɢɌ (ɖɗɌɛɌəəɧɑ ɛɚɜɚɖɔ, ɛɑɜɔɖɌɜɐɔɞɧ ɔ ɛɑɜɎɔɣəɧɑ 

ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ). 

3.  Ȼɜɔ əɑɝɞɌɍɔɗɨəɚɘ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɘ ɚɞɎɑɞɑ ɛɜɔ ɛɜɚɝɞɧɡ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɐɑɕɝɞɎɔɫɡ. 

4.  Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɐɔɝɝɑɖɢɔɪ Ɍɚɜɞɧ, ȾɉȷȬ, ɘɔɚɛɑɜɔɖɌɜ-

ɐɔɞ, ɖɌɜɐɔɚɛɌɞɔɪ ȾɌɖɚɢɟɍɚ. 

5.  Ȯ ɖɌɣɑɝɞɎɑ ɛɑɜɎɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɥɑɏɚ ɘɑɞɚɐɌ ɛɜɔ ɛɚɐɚ-

ɓɜɑəɔɔ əɌ ɐɔɝɝɑɖɢɔɪ Ɍɚɜɞɧ Ɏ ɟɜɏɑəɞəɚɕ ɝɔɞɟɌɢɔɔ. 

6.  Ȯ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɖɚəɞɜɚɗɫ ɛɜɔ ɞɜɚɘɍɚɗɔɓɔɝɑ ɔɗɔ ɞɜɚɘɍ-

ɩɖɞɚɘɔɔ ɟ ɍɚɗɨəɧɡ ɝ ȾɉȷȬ. 

7.  ȿ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ Ɏɧɛɚɞəɚɕ ɔ/ɔɗɔ ɖɚəɝɞɜɔɖ-

ɞɔɎəɧɕ ɛɑɜɔɖɌɜɐɔɞ. 

8.  Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɏɑɘɚɛɑɜɔɖɌɜɐ ɎɝɗɑɐɝɞɎɔɑ ɞɜɌɎɘɧ ɔɗɔ 

ɛɑɜɠɚɜɌɢɔɔ ɝɞɑəɖɔ ɝɑɜɐɢɌ. 

9.  Ȯ ɖɌɣɑɝɞɎɑ əɌɎɔɏɌɞɚɜɌ ɔ ɘɚəɔɞɚɜɔəɏɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɛɑɜɔɖɌɜɐɔɚɢɑəɞɑɓɌ. 

1.  ȶɚɏɐɌ ɫɝəɚ, ɣɞɚ ɍɚɗɨ ɎɧɓɎɌəɌ əɑ 

ɖɌɜɐɔɌɗɨəɧɘɔ ɛɜɔɣɔəɌɘɔ. 

2.  ȻɌɢɔɑəɞɌɘ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚ-

ɓɚɘ ȴȸ. 

3.  Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ȾɉȷȬ ɐɗɫ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɔɝɖɗɪɣɑəɔɫ. 

4.  Ȯ ɖɌɣɑɝɞɎɑ ɎɧɍɜɌəəɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɝɞɜɌɞɑɏɔɔ ɟ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

ɝɞɌɍɔɗɨəɧɡ, əɚɜɘɚɞɑəɓɔɎəɧɡ ɍɚɗɨ-

əɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ȾɉȷȬ. 

Ⱥɝɞɜɚ Ɏɚɓəɔɖ-

ɤɌɫ ɚɐɧɤɖɌ 

ɃɌɝɞɚ: ȺȽȹ, Ⱥȶȼ/ȰȻȶ, 

ȾɉȷȬ, Ⱦ, ȺȶȽ 

ȼɑɒɑ: ȰȬɚ, ȻȾ, ȸȻ 

1.  Ȯ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɑɜɐɑɣəɚɕ ɔ əɑɝɑɜɐɑɣəɚɕ ɚɐɧɤɖɔ ɛɜɔ əɑɚɐəɚɓəɌɣəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɜɔɓəɌɖɌɡ. 

2.  ȺɢɑəɖɌ ɜɌɓɘɑɜɚɎ, ɠɚɜɘɧ, ɏɗɚɍɌɗɨəɚɕ ɔ ɗɚɖɌɗɨəɚɕ ɠɟəɖ-

ɢɔɔ ȷȲ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɝɑɜɐɑɣəɟɪ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. 

3.  ȮɧɫɎɗɑəɔɑ ɎɧɛɚɞɌ Ɏ ɛɚɗɚɝɞɨ ɛɑɜɔɖɌɜɐɌ. 

4.  ȮɧɫɎɗɑəɔɑ ɚɝɞɜɚɕ ɖɗɌɛɌəəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɔɗɔ/ɔ  ɐɔɝ-

ɠɟəɖɢɔɔ ɛɜɚɞɑɓɌ ɖɗɌɛɌəɌ. 

5.  ȮɧɫɎɗɑəɔɑ ɛɚɐɚɓɜɑɎɌɑɘɧɡ ɚɝɗɚɒəɑəɔɕ ȴȸ, ɎɖɗɪɣɌɫ, əɚ 

əɑ ɚɏɜɌəɔɣɔɎɌɫɝɨ ɚɝɞɜɚɕ ɘɔɞɜɌɗɨəɚɕ ɜɑɏɟɜɏɔɞɌɢɔɑɕ, ɐɑ-

ɠɑɖɞɚɘ ȸȲȻ, ɜɌɓɜɧɎɚɘ/ɞɌɘɛɚəɌɐɚɕ ɝɎɚɍɚɐəɚɕ ɝɞɑəɖɔ 

ȷȲ, ɎɚɎɗɑɣɑəɔɑɘ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨɪ. 

 

ȹɑɝɞɌɍɔɗɨəɚɝɞɨ 

ɏɑɘɚɐɔəɌɘɔ-

ɖɔ/ɤɚɖ 

ɃɌɝɞɚ: ȺȽȹ, Ⱦ, 

Ⱥȶȼ/ȰȻȶ, ȾɉȷȬ, ȺȶȽ 

ȼɑɒɑ:ȰȬɚ, ȻȾ, ȸȻ 

1.  Ȱɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔɣɔəɧ ɏɔɛɚɞɑə-

ɓɔɔ ɔɗɔ ɤɚɖɌ ɛɟɞɑɘ ɎɧɫɎɗɑəɔɫ ɖɌɜɐɔɌɗɨəɚɕ ɔɗɔ əɑ ɖɌɜ-

ɐɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ. 

2.  ȭɧɝɞɜɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɑɜɔɖɌɜɐɔɌɗɨəɚɏɚ ɎɧɛɚɞɌ, ɗɑɎɚ- 

ɔɗɔ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ ɐɔɝɠɟəɖɢɔɔ  ɔ ɚɝɞɜɚɕ ɖɗɌɛɌəəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

3.  ȭɧɝɞɜɌɫ ɚɢɑəɖɌ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɚɍɦɬɘɌ. 

ȿ ɍɚɗɨəɧɡ, ɟ ɖɚɞɚɜɧɡ ɤɚɖ Ɏɚɓəɔɖ Ɏɝɗɑɐ-

ɝɞɎɔɑ əɑ ɖɌɜɐɔɌɗɨəɧɡ ɛɜɔɣɔə (ɌəɌɠɔɗɌɖ-

ɞɔɣɑɝɖɔɕ, ɏɑɘɘɚɜɌɏɔɣɑɝɖɔɕ ɔ ɐɜ.). 

ȹɚɎɧɕ ɝɑɜɐɑɣ-

əɧɕ ɤɟɘ 

ɃɌɝɞɚ: Ⱥȶȼ/ȰȻȶ, ȺȶȽ, 

ȰȬɚ. 

1ȼɑɒɑ: ȾɉȷȬ, ȸȻ, ȺȽȹ 

1.  ȿ ɛɌɢɔɑəɞɚɎ ɝ ɝɑɜɐɑɣəɧɘɔ ɤɟɘɌɘɔ ɔ ɝɔɘɛɞɚɘɌɘɔ ɔɗɔ 

ɛɜɔɓəɌɖɌɘɔ Ƚȹ, ɔɤɑɘɔɑɕ/ɔəɠɌɜɖɞɚɘ ɘɔɚɖɌɜɐɌ, ɝɔəɖɚ-

ɛɌɘɔ, ɞɜɚɘɍɚɩɘɍɚɗɔɫɘɔ, ɔəɠɑɖɢɔɚəəɧɘ ɩəɐɚɖɌɜɐɔɞɚɘ 

ɔɗɔ ɖɗɔəɔɣɑɝɖɔ ɚɣɑɎɔɐəɧɘɔ ɝɞɜɟɖɞɟɜəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ 

ɝɑɜɐɢɌ. 

2.  ȮɧɫɎɗɑəɔɑ ɎɑɏɑɞɌɢɔɕ əɌ ɖɗɌɛɌəɌɡ, ɛɚɐɞɎɑɜɒɐɌɪɥɔɡ 

ɔəɠɑɖɢɔɚəəɧɕ ɩəɐɚɖɌɜɐɔɞ. 

 

ȾɜɌɎɘɌ ɏɜɟɐɔ 
ɃɌɝɞɚ: Ⱦ, ȰȬɚ, ȻȾ 

ȼɑɒɑ: ȺȶȽ, Ⱥȶȼ/ȰȻȶ 

ȮɧɫɎɗɑəɔɑ ɛɑɜɔɖɌɜɐɔɌɗɨəɚɏɚ ɎɧɛɚɞɌ, ɟɤɔɍɌ ɔɗɔ ɜɌɓɜɧɎɌ 

ɘɔɚɖɌɜɐɌ, əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ, ɚɝɞɜɚɕ ɖɗɌɛɌə-

əɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ ɔ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ. 

Ȼɜɔ əɑɓəɌɣɔɞɑɗɨəɚɕ ɞɜɌɎɘɑ ɏɜɟɐəɚɕ ɖɗɑɞ-

ɖɔ, əɑ ɝɚɛɜɚɎɚɒɐɌɪɥɑɕɝɫ ɔɓɘɑəɑəɔɫɘɔ əɌ 

ɉȶȯ ɔ ɍɔɚɘɌɜɖɑɜɌɘɔ ɛɚɎɜɑɒɐɑəɔɫ. 

ȺɝɞɌəɚɎɖɌ ɝɑɜɐ-

ɢɌ/ɝɑɜɐɑɣəɚ-

ɗɑɏɚɣəɌɫ ɜɑɌəɔ-

ɘɌɢɔɫ 

ɃɌɝɞɚ: ȺȶȽ, ȾɉȷȬ, Ⱦ 

ȼɑɒɑ: ȰȬɚ, ȸȻ, 

Ⱥȶȼ/ȰȻȶ,
ȻȾ. 

Ⱥɛɜɑɐɑɗɑəɔɑ (əɑɚɒɔɐɌəəɚɕ) ɛɜɔɣɔəɧ ɚɝɞɌəɚɎɖɔ ɝɑɜɐɢɌ ɐɗɫ 

ɚɛɞɔɘɔɓɌɢɔɔ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ (əɌɛɜɔɘɑɜ, ɞɌɘ-

ɛɚəɌɐɌ, ȾɉȷȬ, ɏɔɛɚɎɚɗɑɘɔɫ,  ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɫ). 

Ȼɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ  Ɏɚ Ɏɜɑɘɫ ɜɑɌəɔɘɌɢɔɚəəɧɡ ɘɑɜɚ-

ɛɜɔɫɞɔɕ. 
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ɝ ɐɚɛɟɥɑəɔɑɘ, ɣɞɚ ɠɚɜɘɌ ɛɚɗɚɝɞɔ ȷȲ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɩɗɗɔɛɝ, ɝɞɜɚɏɚ ɏɚɎɚɜɫ, əɑɛɜɔɘɑ-

əɔɘɧ ɐɗɫ ɚɢɑəɖɔ ɚɍɦɬɘɚɎ ȻȲ. ɉɞɚ ɝɎɫɓɌəɚ ɝ 

ɞɑɘ, ɣɞɚ ɠɚɜɘɌ ȻȲ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɩɗɗɔɛɝɚɎɔɐ-

əɚɕ, ɛɜɔɝɟɥɑɕ ȷȲ. Ⱥɍɥɑɛɜɔəɫɞɚɕ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɔ Ɏɧɣɔɝɗɑəɔɫ ɚɍɦɬɘɚɎ 

ȻȲ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɑɏɚ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔ-

ɘɚɝɞɔ əɑɞ. ȺɢɑəɖɌ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ȻȲ ɎɚɓɘɚɒəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɔɘɛɟɗɨɝəɚ-

ɎɚɗəɚɎɚɏɚ ɜɑɒɔɘɌ ɐɚɛɗɑɜɚɎɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɞɖɌəɑɕ (ȰȮȾ). Ƚəɔɒɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɝɔɝɞɚ-

ɗɔɣɑɝɖɚɕ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨ-

ɢɌ ɞɜɬɡɝɞɎɚɜɣɌɞɚɏɚ ɖɗɌɛɌəɌ ɘɑəɑɑ 11,5 ɝɘ/ɝ ɔɓ 

Ɏɑɜɡɟɤɑɣəɚɏɚ ɐɚɝɞɟɛɌ əɌ 4 ɖɌɘɑɜɧ ɘɚɒɑɞ ɟɖɌ-

ɓɧɎɌɞɨ əɌ ɝəɔɒɑəɔɑ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ȻȲ (ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ ɘɑəɑɑ 45%). ɉɞɚ ɝɛɜɌ-

ɎɑɐɗɔɎɚ, ɑɝɗɔ ɟ ɍɚɗɨəɚɏɚ əɑɞ ɎɧɜɌɒɑəəɚɕ ɞɜɬɡ-

ɝɞɎɚɜɣɌɞɚɕ ɜɑɏɟɜɏɔɞɌɢɔɔ.  

ȹɔɒɑ ɛɜɔɎɚɐɫɞɝɫ ɜɑɖɚɘɑəɐɌɢɔɔ ȱɎɜɚɛɑɕ-

ɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ ɛɜɔ 

əɑɚɞɗɚɒəɧɡ ɝɔɞɟɌɢɔɫɡ. 

ȼɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɛɜɔɘɑəɑəɔɪ  ɉɡɚȶȯ  

Ɏ ɚɞɐɑɗɑəɔɔ ɔəɞɑəɝɔɎəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ 

(ɞɌɍɗɔɢɌ 1). 

ȺȶȽ ð ɚɝɞɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ; ȺȽȹ 

ð ɚɝɞɜɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ; ȰȬɚ -

ɐɔɝɝɑɖɢɔɫ Ɍɚɜɞɧ; Ⱥȶȼ/ȰȻȶ ð ɚɝɞɜɌɫ ɖɗɌɛɌəəɌɫ 

ɜɑɏɟɜɏɔɞɌɢɔɫ/ɐɔɝɠɟəɖɢɔɫ ɛɜɚɞɑɓɌ ɖɗɌɛɌəɌ; 

ȸȻ ð ɘɔɚɛɑɜɔɖɌɜɐɔɞ; ȾɉȷȬ ð ɞɜɚɘɍɚɩɘɍɚɗɔɫ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ; ȻȾ ð ɛəɑɎɘɚɞɚɜɌɖɝ; Ⱦ ð ɞɌɘ-

ɛɚəɌɐɌ ɝɑɜɐɢɌ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ɉɡɚȶȯ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔ əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔɫɡ ɫɎɗɫɑɞɝɫ ɍɧɝɞɜɌɫ 

ɚɢɑəɖɌ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ əɌɜɟ-

ɤɑəɔɕ ɝɑɜɐɢɌ ɔ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ. Ȯ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɐɔəɌ-

ɘɔɖɑ Ɏ ɖɌɣɑɝɞɎɑ ɚɍɦɑɖɞɔɎəɚɏɚ ɖɜɔɞɑɜɔɫ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. ȹɌɛɜɔɘɑɜ, ɚɢɑəɖɌ 

ɗɚɖɌɗɨəɚɕ ɔ ɏɗɚɍɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ Ɏ 

ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ȴȸ, ɣɞɚ ɚɍɦɑɖɞɔɎɔɓɔɜɟɑɞ əɌɗɔ-

ɣɔɑ ɒɔɓəɑɝɛɚɝɚɍəɚɏɚ ɘɔɚɖɌɜɐɌ ɔ ɟɘɑəɨɤɑəɔɑ 

ɓɚəɧ əɑɖɜɚɓɌ. ȶɗɪɣɑɎɧɘɔ ɟɝɗɚɎɔɫɘɔ ɩɠɠɑɖ-

ɞɔɎəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɍɚɞɧ ɫɎɗɫɪɞɝɫ: 

əɌɗɔɣɔɑ ɝɚɎɜɑɘɑəəɚɏɚ ɖɚɘɛɌɖɞəɚɏɚ ɚɍɚɜɟɐɚɎɌ-

əɔɫ; ɎɧɝɚɖɌɫ ɖɎɌɗɔɠɔɖɌɢɔɫ ɎɜɌɣɌ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɜɚɫɎɗɫɪɥɌɫɝɫ Ɏ ɎɧɎɑɐɑ-

əɔɔ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ; ɓəɌəɔɑ ɟɜɏɑəɞəɚɕ 

ɖɌɜɐɔɚɗɚɏɔɔ; ɟɘɑəɔɑ ɎɜɌɣɌ ɚɞɐɑɗɑəɔɫ ɔəɞɑə-

ɝɔɎəɚɕ ɞɑɜɌɛɔɔ ɞɚɣəɚ ɝɠɚɜɘɟɗɔɜɚɎɌɞɨ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɓɌɐɌɣɟ; ɐɚɝɞɟɛəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

ɉɡɚȶȯ Ɏ ɞɑɣɑəɔɑ 24 ɣ; Ɏɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɗɒəɧ 

ɍɧɞɨ ɓɌɛɔɝɌəɧ ɔ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɎəɚɎɨ 

ɛɜɚɝɘɚɞɜɑəɧ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ.  

ȽɚɎɜɑɘɑəəɌɫ ɖɌɜɐɔɚɗɚɏɔɫ əɑɎɚɓɘɚɒəɌ ɍɑɓ 

ɓəɌəɔɫ ɌəɌɞɚɘɚ-ɠɟəɖɢɔɚəɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ 

ɝɑɜɐɢɌ, ɖɚɞɚɜɌɫ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɚɝəɚɎɧɎɌɑɞ-

ɝɫ əɌ ɐɌəəɧɡ ɉɡɚȶȯ. Ȼɜɔ əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫ-

əɔɫɡ ɐɌəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓ-

Ɏɚɗɫɪɞ ɍɧɝɞɜɚ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ ɔɗɔ ɚɖɌɓɌɞɨ 

ɝɟɥɑɝɞɎɑəəɟɪ ɛɚɘɚɥɨ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑɍ-

əɧɡ ɘɑɜɚɛɜɔɫɞɔɕ (ɛɑɜɔɖɌɜɐɔɚɢɑəɞɑɓ, ɌəɞɔɍɌɖ-

ɞɑɜɔɌɗɨəɌɫ ɔ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɞɑɜɌɛɔɫ, 

ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ, ɚɛɑɜɌɢɔɔ əɌ ɖɗɌ-

ɛɌəɌɡ ɝɑɜɐɢɌ ɔ ɐɜ.). 

Ƚɑɏɚɐəɫ ɞɜɟɐəɚ ɛɑɜɑɚɢɑəɔɞɨ ɓəɌɣɑəɔɑ 

ɉɡɚȶȯ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ əɑɚɞɗɚɒəɧɡ ɝɚɝɞɚɫəɔ-

ɫɡ, ɣɞɚ ɚɞɜɌɒɑəɚ Ɏ ɜɑɖɚɘɑəɐɌɢɔɫɡ ȱɎɜɚɛɑɕ-

ɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚɎɌɝɖɟɗɫɜəɚɕ ɎɔɓɟɌɗɔ-

ɓɌɢɔɔ (EACVI) ɔ ɐɌəəɚɑ əɌɛɜɌɎɗɑəɔɑ Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɜɌɓɎɔɎɌɑɞɝɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ɉȾȬȻȬɁ ȷȱɃȱȹȴɋ 
 

ȭɌɍɖɚɎɌ Ȭ.Ȭ. 

 
ȷɌɟɜɑɌɞ Ȼɜɑɘɔɔ ɘɚɗɚɐɧɘ ɟɣɑəɧɘ ɔɘɑəɔ Ɋ.ȹ. ȽɚɖɚɗɚɎɌ ɓɌ əɌɟɣəɟɪ ɜɌɍɚɞɟ ɛɚ  

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȶɚəɏɜɑɝɝɌ çȼɌɐɔɚɗɚɏɔɫ ð 2016è  
 

ɑɗɨ ɔɝɝɗɑɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟ-
ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ) Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɚɘɚɜ-

ɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 85 ɛɌɢɔɑəɞɚɎ. Ƚɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ ɖɚɗɔɣɑɝɞɎɚ ɒɑəɥɔə ɝɚɝɞɌɎɔɗɚ 7 ɣɑɗɚɎɑɖ (8%), ɘɟɒɣɔə ð 78 ɣɑɗɚɎɑɖ (92%). 

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɛɜɚɎɚɐɔɗɔɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ (n=85; 

100%). 30 ɛɌɢɔɑəɞɌɘ (35%) ɛɜɚɎɑɐɑəɌ ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȶȷȶȾ). 19 ɛɌɢɔɑəɞɌɘ (22%) ɛɜɚɎɑɐɑəɌ ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ.      

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. Ȼɜɔɘɑəɑəɔɑ ɛɚɗəɚɏɚ ɝɛɑɖɞɜɌ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ (ȸȽȶȾ, ȶȷȶȾ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ) ɟ ɐɑɓɚɘɚɜ-

ɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɔ Ɏ ɛɚɗəɚɘ 

ɚɍɦɑɘɑ ɟɝɞɌəɚɎɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɛɚɘɚɏɌɑɞ ɝɛɗɌəɔɜɚ-

ɎɌɞɨ ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ, 

ɚɛɜɑɐɑɗɔɞɨ ɡɌɜɌɖɞɑɜ ɛɚɝɗɑɐɟɪɥɔɡ ɜɑɖɚəɝɞɜɟɖɞɔɎəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ 

ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ.  

ȳɌɖɗɪɣɑəɔɑ. ȶɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɚɘɚɜɠɔəɓɌ-

Ɏɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɔ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɩɞɌɛɚɘ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɖɌɞɑ-

ɏɚɜɔɔ ɖɌɖ əɌ ɐɚ-, ɞɌɖ ɔ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 
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urpose.  Determination of the effectiveness of diagno stic radiology methods (o r-

thopantomography, X -rays of the skull, multislice computed tomography, cone 

beam computed tomography, radionuclide diagnostics) in a comprehensive asses s-

ment of osteonecrosis patients on the pre - and postoperative stages of treatm ent.   
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Materials and methods.  The study included 85 patients. Among the patients, the 

number of women was 7 people (8%), men ð 78 people (92%). Orthopantomography and 

skull radiography, multislice computed tomography (MSCT) were performed in all patients 

in the pre - and postoperative periods (n=85; 100%). Thirty patients (35%) underwent cone -

beam computed tomography (CBCT). Nineteen patients (22%) underwent radionuclide dia g-

nostics.   

Results.  The application of full spectrum of radiological high -tech metho ds (MSCT, 

CBCT, radionuclide diagnostics) in patients at all stages of treatment allowed full and timely 

investigation in establishing the prevalence of pathological process, helped planning a stra t-

egy for further surgical treatment in these patients, to d etermine the nature of the subs e-

quent reconstructive surgery and rehabilitation of patients.  

Conclusion.  Complex radiological diagnosis of osteonecrosis in desomorphine d e-

pendence patients using modern and highly informative radiology methods is an obligat ory 

step in the management of patients in this category both in pre - and postoperative stages of 

treatment. . 

 

Keywords: osteonecrosis, desomorphine, drug addiction, multislice computed tomo g-

raphy, MSCT, cone -beam computed tomography, CBCT, radionuclide dia gnosis.  
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ɌɜɖɚɓɌɎɔɝɔɘɚɝɞɨ ð ɩɛɔɐɑɘɔɫ, ɓɌɡɎɌ-

ɞɧɎɌɪɥɌɫ ɢɑɗɧɑ ɜɑɏɔɚəɧ ȼɚɝɝɔɕɝɖɚɕ 

ɀɑɐɑɜɌɢɔɔ, ɛɚɜɌɒɌɪɥɌɫ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ, ɘɚɗɚɐɚɑ ɔ ɞɜɟɐɚɝɛɚɝɚɍəɚɑ əɌɝɑɗɑəɔɑ. 

ȹɌ ɘɑɒɐɟəɌɜɚɐəɚɕ Ɍɜɑəɑ ɚɝɞɜɧɡ ɝɚɢɔɌɗɨəɧɡ 

ɛɜɚɍɗɑɘ ɛɚ ɝɞɑɛɑəɔ ɎɌɒəɚɝɞɔ əɌɜɖɚɘɌəɔɫ, 

əɌɜɫɐɟ ɝ Ɍɗɖɚɏɚɗɨəɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ, ɝɞɚɔɞ əɌ 

Ɏɞɚɜɚɘ ɘɑɝɞɑ ɛɚɝɗɑ ɞɑɜɜɚɜɔɓɘɌ. ȰɎɌɐɢɌɞɨ ɛɑɜ-

Ɏɧɕ Ɏɑɖ ð ɩɛɚɡɌ ɐɑɤɑɎɧɡ ɝɔəɞɑɞɔɣɑɝɖɔɡ əɌɜɖɚ-

ɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ, ɞɌɖɔɡ ɖɌɖ ɘɑɞɌɐɚə, ɛɑɜ-

Ɏɔɞɔə, ɐɑɓɚɘɚɜɠɔə ɔ ɐɜɟɏɔɑ. ȱɝɗɔ ɛɑɜɎɔɞɔə 

ɛɚɗɟɣɔɗ əɌɔɍɚɗɨɤɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ɏ ɜɫ-

ɐɑ ɝɞɜɌə ɍɧɎɤɑɏɚ ȽȽȽȼ, ɞɚ ɐɑɓɚɘɚɜɠɔə ɝɞɌɗ 

ɝɌɘɧɘ ɟɛɚɞɜɑɍɗɫɑɘɧɘ ɝɔəɞɑɞɔɣɑɝɖɔɘ əɌɜɖɚ-

ɞɔɖɚɘ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɀ, ɚɝɚɍɑəəɚ Ɏ əɑɖɚɞɚɜɧɡ 

ɜɑɏɔɚəɌɡ. Ȱɑɓɚɘɚɜɠɔə (çȶɜɚɖɚɐɔɗè) ɔɓɏɚɞɌɎɗɔ-

ɎɌɑɞɝɫ Ɏ ɐɚɘɌɤəɔɡ ɟɝɗɚɎɔɫɡ ɔɓ ɖɚɐɑɔəɝɚɐɑɜ-

ɒɌɥɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ, Ɍ ɞɌɖɒɑ ɜɫɐɌ 

Ɏɧɝɚɖɚɞɚɖɝɔɣəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ. Ȼɜɔ ɑɏɚ 

ɐɗɔɞɑɗɨəɚɘ ɎəɟɞɜɔɎɑəəɚɘ ɎɎɑɐɑəɔɔ ɎɚɓəɔɖɌɪɞ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ 

ɖɚɝɞɑɕ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. Ȯ 

ɐɌɗɨəɑɕɤɑɘ ɠɚɜɘɔɜɟɪɞɝɫ ɐɑɠɚɜɘɌɢɔɔ, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɏɗɟɍɚɖɚɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝɚɢɔɌɗɨ-

əɚɕ ɐɑɓɌɐɌɛɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

əɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ 

ɚɝɞɌɑɞɝɫ ɝɎɚɑɎɜɑɘɑəəɌɫ ɖɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɚɘɚɜɠɔəɓɌɎɔ-

ɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ, ɖɌɖ əɌ ɐɚ-, ɞɌɖ ɔ əɌ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ Ɏɑɐɑəɔɫ, ɝ ɢɑɗɨɪ ɎɧɍɚɜɌ 

ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɔ 

ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

 Ȱɑɓɚɘɚɜɠɔə (çȶɜɚɖɚɐɔɗè) ð ɝɔəɞɑɞɔɣɑɝɖɔɕ 

əɌɜɖɚɞɔɖ, ɔɓɏɚɞɚɎɗɫɑɘɧɕ ɖɟɝɞɌɜəɧɘ ɝɛɚɝɚɍɚɘ 

Ɏ ɐɚɘɌɤəɔɡ ɟɝɗɚɎɔɫɡ ɛɟɞɑɘ ɩɖɝɞɜɌɏɔɜɚɎɌəɔɫ 

ɔɓ ɖɚɐɑɔəɝɚɐɑɜɒɌɥɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɛɜɑɛɌɜɌ-

ɞɚɎ (çȶɚɐɑɗɌɖè, çȽɑɐɌɗ-ȸè ɔ ɞ.ɐ.) ɝ ɐɚɍɌɎɗɑəɔɑɘ 

ɜɫɐɌ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ: ɍɑəɓɔəɌ, ɝɚɐɧ, ɕɚɐɌ, 

ɌɢɑɞɚəɌ, ɖɜɌɝəɚɏɚ ɠɚɝɠɚɜɌ ɔ ɐɜɟɏɔɡ [1]. Ȯɛɗɚɞɨ 

ɐɚ 01.06.2012 ɏɚɐɌ ɐɌəəɧɑ ɖɚɐɑɔəɝɚɐɑɜɒɌɥɔɑ 

ɛɜɑɛɌɜɌɞɧ əɌɡɚɐɔɗɔɝɨ Ɏ ɍɑɓɜɑɢɑɛɞɟɜəɚɕ ɛɜɚ-

ɐɌɒɑ Ɏ Ɍɛɞɑɣəɧɡ ɝɑɞɫɡ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȼɀ 

əɌɔɍɚɗɑɑ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɐɑɓɚɘɚɜ-

ɠɔə ɛɚɗɟɣɔɗ, əɌɣɔəɌɫ ɝ 2003 ɏɚɐɌ. ȶ 2012 ɏɚɐɟ 

ɐɌəəɧɕ əɌɜɖɚɞɔɖ ɓɌəɫɗ Ɏɞɚɜɚɑ ɘɑɝɞɚ Ɏ ɚɍɥɑɘ 

ɚɍɦɑɘɑ ɟɛɚɞɜɑɍɗɫɑɘɧɡ əɌɜɖɚɞɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ Ɏ 

ɝɞɜɌəɑ ɛɚɝɗɑ ɏɑɜɚɔəɌ [2]. ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ 

ɎɎɑɐɑəəɧɕ ɝ 01.06.2012 ɏɚɐɟ ɓɌɛɜɑɞ əɌ ɍɑɓɜɑ-

ɢɑɛɞɟɜəɟɪ ɛɜɚɐɌɒɟ ɖɚɐɑɔəɝɚɐɑɜɒɌɥɔɡ ɛɜɑɛɌ-

ɜɌɞɚɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ȼɚɝɝɔɔ, Ɏ Ɏɑɐɟɥɔɑ ɗɑɣɑɍ-

əɧɑ ɟɣɜɑɒɐɑəɔɫ ȼɀ ɑɒɑɐəɑɎəɚ ɚɍɜɌɥɌɪɞɝɫ 

ɛɌɢɔɑəɞɧ, ɟɛɚɞɜɑɍɗɫɪɥɔɑ ɐɑɓɚɘɚɜɠɔə.  

Ⱥɐəɔɘ ɔɓ ɝɚɝɞɌɎɗɫɪɥɔɡ ɖɚɘɛɚəɑəɞɚɎ 

əɌɜɖɚɞɔɖɌ ɫɎɗɫɑɞɝɫ ɖɜɌɝəɧɕ ɠɚɝɠɚɜ, ɖɚɞɚɜɧɕ 

ɎɧɓɧɎɌɑɞ ɜɌɓɎɔɞɔɑ Ɍɞɔɛɔɣəɧɡ ɚɝɞɑɚəɑɖɜɚɓɚɎ 

ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɛɜɔ ɎəɟɞɜɔɎɑəəɚɘ ɎɎɑ-

ɐɑəɔɔ ɐɑɓɚɘɚɜɠɔəɌ [3]. ɁɌɜɌɖɞɑɜəɧɘɔ ɚɝɚɍɑə-

əɚɝɞɫɘɔ ɞɌɖɔɡ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɫɎɗɫɪɞɝɫ: ɓɌɞɫɒ-

əɚɑ ɞɑɣɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɝ ɜɑɓɔ-

ɝɞɑəɞəɚɝɞɨɪ ɖ ɝɞɌəɐɌɜɞəɚɘɟ ɘɑɐɔɖɌɘɑəɞɚɓəɚ-

ɘɟ ɗɑɣɑəɔɪ, ɞɑəɐɑəɢɔɫ ɖ ɍɧɝɞɜɚɘɟ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɪ. Ȯ ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɩɞɚ ɛɜɔɎɚɐɔɞ ɖ 

ȹ 
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ɐɑɠɚɜɘɌɢɔɫɘ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɝ ɛɚ-

ɝɗɑɐɟɪɥɑɕ ɔəɎɌɗɔɐɔɓɌɢɔɑɕ ɛɌɢɔɑəɞɚɎ. ȷɑɣɑ-

əɔɑ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɚɎɑɐɑ-

əɔɔ ɜɌɐɔɖɌɗɨəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ Ɏ 

ɛɜɑɐɑɗɌɡ ɓɐɚɜɚɎɧɡ ɞɖɌəɑɕ, ɝ ɚɐəɚɘɚɘɑəɞəɚɕ 

ɔɗɔ ɚɞɝɜɚɣɑəəɚɕ ɟɝɞɌəɚɎɖɚɕ əɔɖɑɗɔɐ ɞɔɞɌəɚ-

Ɏɧɡ ɔɘɛɗɌəɞɌɞɚɎ əɌ ɘɑɝɞɑ ɜɑɓɑɢɔɜɚɎɌəəɧɡ 

ɝɞɜɟɖɞɟɜ [4]. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɌ 

ɝɎɚɑɎɜɑɘɑəəɌɫ ɚɢɑəɖɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑ-

əɔɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɜɌɎɔɗɨəɌɫ ɔəɞɑɜɛɜɑɞɌɢɔɫ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɓɚə ɚɝɞɑɚəɑɖɜɚɓɌ [5].  

ȰɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔ ɔ ɛɚɝɗɑɐɟ-

ɪɥɑɑ ɛɗɌəɔɜɚɎɌəɔɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝəɚɎɌəɧ əɌ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɛɜɔɘɑəɑəɔɫ ɖɚɘɛɗɑɖɝɌ ɘɑɞɚɐɚɎ ɗɟɣɑɎɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɞɌɖɔɡ ɖɌɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ 

(ȺȻȾȯ), ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), ɖɚ-

əɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȶȷȶȾ), Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɞɌɖɒɑ ɜɌɐɔɚəɟɖɗɔɐəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. 

ɂɑɗɨ ɔ ɓɌɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɚɜɞɚɛɌə-

ɞɚɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ȸȽȶȾ, 

ȶȷȶȾ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ) Ɏ ɚɢɑəɖɑ 

ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ ɐɑɓɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑə-

ɞɚɎ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɌɡ ɗɑɣɑ-

əɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 85 əɌɜɖɚɓɌɎɔɝɔɘɧɡ ɛɌ-

ɢɔɑəɞɚɎ, ɚɞɘɑɣɌɎɤɔɡ Ɏ ɌəɌɘəɑɓɑ ɟɛɚɞɜɑɍɗɑəɔɑ 

ɐɑɓɚɘɚɜɠɔəɌ. ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 

18 ɐɚ 40 ɗɑɞ. Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɖɚɗɔɣɑɝɞɎɚ 

ɒɑəɥɔə ɝɚɝɞɌɎɔɗɚ 7 ɣɑɗɚɎɑɖ (8%), ɘɟɒɣɔə ð 78 

ɣɑɗɚɎɑɖ (92%). Ȱɗɔɞɑɗɨəɚɝɞɨ ɛɜɔɑɘɌ ɐɑɓɚɘɚɜ-

ɠɔəɌ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗɌ ɚɞ 

2 ɘɑɝɫɢɑɎ ɐɚ 10 ɗɑɞ. Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɖɗɔəɔ-

ɖɟ Ɏɝɑɘ ɍɚɗɨəɧɘ ɍɧɗɚ ɛɜɚɔɓɎɑɐɑəɚ ɖɗɔəɔɣɑɝɖɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚ ɝɞɌəɐɌɜɞəɚɕ ɝɡɑɘɑ. ȼɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ ɟ ɐɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ ɫɎɔɗɔɝɨ: ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ȸȽȶȾ, ȶȷȶȾ, ɚɝɞɑɚɝɢɔəɞɔ-

ɏɜɌɠɔɫ. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ 

(çORTHOPANTOGRAPH OP 100è), ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɣɑɜɑɛɌ (çSilhouette HFè General Electric 

Medical Systems) ɛɜɚɎɚɐɔɗɔɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ 

(n=85; 100%) əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌ-

ɛɌɡ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɟɖɗɌɐɖɑ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

(n=85; 100%) ɐɌəəɚɕ ɏɜɟɛɛɧ əɌ ɐɎɟɡ ɩɞɌɛɌɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɞɚɘɚɏɜɌɠɑ (çSomatom Sensationè 

Siemens). ȿɖɗɌɐɖɌ ɎɧɛɚɗəɫɗɌɝɨ ɛɜɔ ɛɚɓɔɢɔɚəɔ-

ɜɚɎɌəɔɔ ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ, Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝɚ ɝɎɑɞɚɎɧɘɔ ɜɌɓɘɑɞɖɌɘɔ, ɖɚɞɚɜɧɑ ɛɜɚ-

ɑɢɔɜɚɎɌɗɔɝɨ əɌ ɗɔɢɚ ɛɌɢɔɑəɞɌ. 30 ɛɌɢɔɑəɞɌɘ 

(35%) əɌ ɐɎɟɡ ɩɞɌɛɌɡ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȷȶȾ. 

ȰɌəəɧɕ Ɏɔɐ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɝɫ əɌ Ɍɛ-

ɛɌɜɌɞɑ çGalileosè (Sirona) ɝ ɖɚəɔɣɑɝɖɔɘ ɗɟɣɚɘ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, ɝɚ ɝɛɑɢɔɌɗɨəɧɘ ɜɑ-

ɒɔɘɚɘ FaceScan, ɛɜɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɔ ɛɌɢɔ-

ɑəɞɚɎ ɝɞɚɫ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɗɌɓɑɜəɧɘɔ ɘɑɞɖɌ-

ɘɔ. ȼɫɐ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɜɑɐɦɫɎɗɫɗ 

ɒɌɗɚɍɧ əɌ ɍɚɗɔ, ɐɔɝɠɟəɖɢɔɪ, ɚɞɑɖɔ ɝɚ ɝɞɚɜɚəɧ 

ɗɚɖɞɑɎɧɡ, ɞɌɓɚɍɑɐɜɑəəɧɡ, ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ. 

19 ɛɌɢɔɑəɞɌɘ (22%) ɛɜɚɎɑɐɑəɌ ɜɌɐɔɚəɟɖɗɔɐəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ð ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ əɌ ɏɌɘɘɌ-

ɖɌɘɑɜɑ (General Electric) ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) 99mTc-ɛɔɜɠɚɞɑɡɌ ɛɚ 

ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ (ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɑɐɑ-

əɚ ɐɚ ɟɜɚɎəɫ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ).  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌ ɩɞɌɛɑ ɛɑɜɎɔɣəɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ ɟ 85 

ɛɌɢɔɑəɞɚɎ (100%) ɍɧɗɔ ɛɜɔɘɑəɑəɧ ɚɜɞɚɛɌəɞɚ-

ɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ. Ȼɜɔ ɌəɌɗɔɓɑ 

ɛɚɗɟɣɑəəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɧ-

ɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɟ 25 ɛɌɢɔɑəɞɚɎ (31%) ɚɣɌɏɔ 

ɚɝɞɑɚəɑɖɜɚɓɌ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɟ 36 (45,5%) ð Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ, Ɏ 23% ɝɗɟɣɌɑɎ (n=18) ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚ-

ɢɑɝɝ ɜɌɝɛɜɚɝɞɜɌəɫɗɝɫ əɌ ɚɍɑ ɣɑɗɪɝɞɔ. ȿɣɌɝɞɖɔ 

ɚɝɞɑɚɝɖɗɑɜɚɓɌ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚ ɐɌəəɧɘ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ȺȻȾȯ ɍɚɗɑɑ ɣɑɘ Ɏ ɛɚɗɚɎɔəɑ ɝɗɟ-

ɣɌɑɎ (n=43, 55%). ȴɡ ɗɚɖɌɗɔɓɌɢɔɫ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɗɌ ɚɍɗɌɝɞɫɘ ɟɏɗɚɎ, ɎɑɞɎɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

ɗɚɖɌɗɨəɚ Ɏɚɖɜɟɏ ɚɣɌɏɌ ɐɑɝɞɜɟɖɢɔɔ, ɗɔɍɚ ɔɡ ɝɚ-

ɣɑɞɌəɔɑ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɚɛɜɑɐɑɗɫɗɝɫ ɚɝɞɑɚɝɖɗɑ-

ɜɚɓ Ɏ ɚɍɗɌɝɞɔ Ɏɑəɑɣəɚɏɚ ɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞ-

ɖɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȷɔəɔɫ ɛɑɜɑɗɚɘɌ ɎɧɫɎɗɑəɌ 

ɟ 22,3% (n=19) ɛɌɢɔɑəɞɚɎ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ 

ɚɍɗɌɝɞɔ ɟɏɗɚɎ, ɎɑɞɎɑɕ ɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

ɋɎɗɑəɔɫ ɛɑɜɔɚɝɞɔɞɌ ɎɧɫɎɗɫɗɔɝɨ ɟ ɛɌɢɔɑəɞɚɎ Ɏ 

36% ɝɗɟɣɌɑɎ (n=31). Ȯ 7,5% (n=5) ɚɞɘɑɣɌɗɝɫ ɗɔ-

əɑɕəɧɕ ɛɑɜɔɚɝɞɔɞ, ɘɑɝɞɌɘɔ ɛɑɜɑɡɚɐɫɥɔɕ Ɏ 

ɝɗɚɔɝɞɧɕ, Ɏ 84% (n=26) ɚɛɜɑɐɑɗɫɗɝɫ ɎɧɜɌɒɑə-

əɧɕ ɝɗɚɔɝɞɧɕ ɗɟɖɚɎɔɣəɧɕ ɞɔɛ (ȼɔɝ. 1). ȽɑɖɎɑ-

ɝɞɜɧ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 18 ɝɗɟɣɌɫɡ (21%), ɚɐəɌɖɚ 

ɐɚɝɞɚɎɑɜəɚ ɟɖɌɓɌɞɨ ɡɌɜɌɖɞɑɜ ɝɑɖɎɑɝɞɜɚɎ, ɞɚɣ-

əɟɪ ɗɚɖɌɗɔɓɌɢɔɪ əɑ ɟɐɌɗɚɝɨ Ɏ ɝɎɫɓɔ ɝ ɚɏɜɌəɔ-

ɣɑəɔɫɘɔ ɐɌəəɧɡ ɘɑɞɚɐɚɎ. ȴɓɘɑəɑəɔɫ ɛɑɜɔɚ-

ɐɚəɞɌɗɨəɚɕ ɥɑɗɔ ɚɞɘɑɣɌɗɔɝɨ ɟ 56 ɛɌɢɔɑəɞɚɎ 

(66%): ɛɜɑɚɍɗɌɐɌɗɚ ɑɑ ɜɌɝɤɔɜɑəɔɑ (n=28, 33%), 

ɎɧɫɎɗɑəɚ ɑɑ ɜɌɝɤɔɜɑəɔɑ ɔ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɑ 

(n=16, 19%), ɝɖɗɑɜɚɓɔɜɚɎɌəɔɑ ɍɑɓ ɜɌɝɤɔɜɑəɔɫ 

(n=10, 12%), ɟ 2 ɛɌɢɔɑəɞɚɎ (2%) ɚɞɘɑɣɌɗɚɝɨ 

ɝɟɒɑəɔɑ ɛɑɜɔɚɐɚəɞɌɗɨəɚɕ ɥɑɗɔ. Ȯ 34% ɝɗɟɣɌɑɎ 

(n=29) ɎɧɜɌɒɑəəɧɡ ɔɓɘɑəɑəɔɕ ɛɑɜɔɚɐɚəɞɌɗɨ-

əɚɕ ɥɑɗɔ əɑ ɎɧɫɎɗɑəɚ. ȷɟəɖɔ ɜɌəɑɑ ɟɐɌɗɑəəɧɡ 

ɓɟɍɚɎ Ɏ 56 ɝɗɟɣɌɫɡ (66%) əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ, ɟ 14 

ɛɌɢɔɑəɞɚɎ (16,5%) ɎɧɫɎɗɑəɧ ɗɟəɖɔ ɍɑɓ ɛɜɔɓəɌ-

ɖɚɎ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɫ, Ɏ 30,5% (n=26) ɚɞɘɑɣɌɗɝɫ 

ɔɡ ɝɖɗɑɜɚɓ. Ȼɚ ɐɌəəɧɘ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ɔ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ ɚɞɘɑɣɌɗɚɝɨ ɟɘɑəɨɤɑəɔɑ 

ɜɌɓɘɑɜɌ ɣɑɗɪɝɞɑɕ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɎɧɜɌɒɑəəɚɏɚ 

ɚɣɌɏɌ ɚɝɞɑɚəɑɖɜɚɓɌ (n=54, 63,5%), ɟ 14 ɛɌɢɔɑə-

ɞɚɎ (16,5%) ɓəɌɣɔɞɑɗɨəɚɏɚ ɔɓɘɑəɑəɔɫ ɜɌɓɘɑɜɚɎ 

ɣɑɗɪɝɞɑɕ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. Ȯ 20% (n=17) ɝɗɟ-

ɣɌɑɎ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɌ  əɔɒəɑɕ  
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ɣɑɗɪɝɞɔ ɓɌ ɝɣɑɞ ɝɗɚɔɝɞɚɏɚ ɛɑɜɔɚɝɞɔɞɌ. ȺɐəɌɖɚ 

ɚɛɜɑɐɑɗɔɞɨ ɞɚɣəɧɑ ɜɌɓɘɑɜɧ, ɞɚɗɥɔəɟ ɌɗɨɎɑɚ-

ɗɫɜəɚɏɚ ɔ əɑɍəɚɏɚ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, 

ɜɌɓɘɑɜɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝɚɝɞɚɫəɔɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ ɛɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɧɡ ɞɜɌ-

ɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɚɖɌɓɌ-

ɗɚɝɨ əɑɎɚɓɘɚɒəɧɘ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ (n=85; 100%), ȶȷȶȾ 

(n=30; 35%) ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɍɧɗɔ ɌəɌɗɚɏɔɣəɧ. Ȯ 48% (n=41) 

ɝɗɟɣɌɑɎ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɚɍɗɌ-

ɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏ 24% (n=20) Ɏ ɚɍɗɌɝɞɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɟ 24 (28%) ɛɌɢɔɑəɞɚɎ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝ ɓɌɡɎɌɞɧɎɌɗ ɚɍɑ ɣɑɗɪɝɞɔ. ȸɑ-

ɞɚɐɧ ɛɚɓɎɚɗɔɗɔ ɚɢɑəɔɞɨ ɔɓɘɑəɑəɔɫ ɝɞɜɟɖɞɟɜɧ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ: ɣɑɜɑ-

ɐɚɎɌəɔɑ ɓɚə ɚɝɞɑɚɝɖɗɑɜɚɓɌ ɝ ɓɚəɌɘɔ ɚɝɞɑɚɛɚɜɚ-

ɓɌ ɟ 24 ɛɌɢɔɑəɞɚɎ (28%). ȺɣɌɏɔ ɚɝɞɑɚəɑɖɜɚɓɌ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ (ȶȷȶȾ) ɔɘɑɗɔ əɑɛɜɌɎɔɗɨəɟɪ 

ɠɚɜɘɟ, ɝɗɔɎɌɪɥɔɕɝɫ ɡɌɜɌɖɞɑɜ. ȺɞɘɑɣɌɗɚɝɨ ɚɞ-

ɝɟɞɝɞɎɔɑ ɣɑɞɖɚɕ ɐɑɘɌɜɖɌɢɔɚəəɚɕ ɓɚəɧ. Ȼɚ 

ɐɌəəɧɘ ȸȽȶȾ ɝɑɖɎɑɝɞɜɧ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 35 

ɛɌɢɔɑəɞɚɎ (41%), ɔɘɑɗɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɏɟɍɣɌ-

ɞɧɕ, ɖɚɜɞɔɖɌɗɨəɧɕ, ɝɘɑɤɌəəɧɕ ɡɌɜɌɖɞɑɜ. Ƚɜɑ-

ɐɔ ɩɞɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝɎɔɥɑɎɧɑ ɡɚɐɧ Ɏ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 18 ɛɌɢɔɑəɞɚɎ 

(51,5%), ɛɜɔ ɩɞɚɘ ɣɌɝɞɨ ɝɑɖɎɑɝɞɜɚɎ ɚɞəɚɝɔɗɌɝɨ ɖ 

ɛɑəɑɞɜɔɜɟɪɥɑɘɟ ɞɔɛɟ (n=6, 33%). Ȼɚ ɐɌəəɧɘ 

ȸȽȶȾ (ȶȷȶȾ) ɫɎɗɑəɔɫ ɛɑɜɔɚɝɞɔɞɌ ɎɧɫɎɗɑəɧ ɟ 

50 ɛɌɢɔɑəɞɚɎ (59%). Ȯ 23 ɝɗɟɣɌɫɡ (46%) ɚɛɜɑɐɑ-

ɗɫɗɝɫ ɎɧɜɌɒɑəəɧɕ ɝɗɚɔɝɞɧɕ ɡɌɜɌɖɞɑɜ ɛɑɜɔ-

ɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɚɍɗɌ-

ɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ȼɔɝ. 2). ȸȽȶȾ (ȶȷȶȾ) ɞɌɖ-

ɒɑ ɛɚɓɎɚɗɔɗɔ ɞɚɣəɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɛɑɜɔɚ-

ɐɚəɞɌɗɨəɚɕ ɥɑɗɔ. ȺɞɘɑɣɌɗɔɝɨ ɑɑ ɜɌɝɤɔɜɑəɔɑ ɔ 

ɝɖɗɑɜɚɓ ɟ 79 ɛɌɢɔɑəɞɚɎ (93%). Ȼɚ ɐɌəəɧɘ ȸȽȶȾ 

(ȶȷȶȾ) ɗɟəɖɔ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ 

Ɏ 56 ɝɗɟɣɌɫɡ (66%), ɟ 29 ɛɌɢɔɑəɞɚɎ (34%) ɚɞɘɑ-

ɣɌɗɝɫ ɔɡ ɝɖɗɑɜɚɓ. Ȼɜɔ ɛɚɜɌɒɑəɔɔ Ɏɑɜɡəɑɕ ɣɑ-

ɗɪɝɞɔ ɟ 35% ɛɌɢɔɑəɞɚɎ (n=30) ɚɞɘɑɣɌɗɚɝɨ Ɏɚ-

Ɏɗɑɣɑəɔɑ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɝɞɑəɚɖ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, ɞɌɖɒɑ ɝɖɟɗɚɎɧɡ, 

əɑɍəɧɡ (n=35, 41%), Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɗɚɍəɧɡ ɚɞ-

ɜɚɝɞɖɚɎ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɖɚɝɞɑɕ (n=7, 8%). ȿ 

25 ɛɌɢɔɑəɞɚɎ (29,5%) ɛɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɕ 

ȸȽȶȾ (ȶȷȶȾ) ɎɧɫɎɗɫɗɚɝɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ əɌ ɏɗɌɓəɔɣəɟɪ ɣɌɝɞɨ 

ɗɚɍəɚɕ ɖɚɝɞɔ, ɖɜɧɗɚəɑɍəɧɑ ɚɞɜɚɝɞɖɔ ɚɝəɚɎəɚɕ 

ɖɚɝɞɔ, ɝɚɤəɔɖ. ȸɑɞɚɐ ȸȽȶȾ (ȶȷȶȾ) ɛɚɓɎɚɗɔɗ 

ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. Ȼɑ-

ɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 22,3% 

(n=19) (ȼɔɝ. 3). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ȸȽȶȾ (ȶȷȶȾ) ɝɟ-

ɥɑɝɞɎɑəəɚ ɐɚɛɚɗəɫɑɞ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɚɝɞɚɫəɔɔ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɛɚɗɟɣɑəəɟɪ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. 

ȾɌɖɒɑ 19 ɛɌɢɔɑəɞɌɘ (22%) əɌ ɩɞɌɛɑ ɛɑɜ-

Ɏɔɣəɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɝɞɑɚɝ-

ɢɔəɞɔɏɜɌɠɔɫ. ȶɜɔɞɑɜɔɫɘɔ ɚɢɑəɖɔ ɫɎɔɗɔɝɨ ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɔ ɝɞɑɛɑəɨ əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɌ (ȼɀȻ). Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɝɞɑɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɟ 19 ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɌɝɨ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɫ ȼɀȻ Ɏ ɚɍɗɌɝɞɔ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ: Ɏɑɜɡəɑɕ, əɔɒəɑɕ ɣɑɗɪɝɞɑɕ (n=19, 100%), Ɏ 

ɚɍɗɌɝɞɔ ɏɗɌɓəɔɢ ð ɟ 6 ɛɌɢɔɑəɞɚɎ (32%), Ɏ ɛɜɚ-

ɑɖɢɔɔ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ (n=5; 26%). ȴɝɝɗɑɐɚɎɌ-

əɔɑ ɛɜɚɎɑɐɑəɚ ɐɚ ɟɜɚɎəɫ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ 

(Ɏɖɗɪɣɔɞɑɗɨəɚ). ȹɌɖɚɛɗɑəɔɑ ȼɀȻ ɞɌɖɒɑ ɚɞɘɑɣɌ-

ɗɚɝɨ Ɏ ɚɍɗɌɝɞɔ ɞɑɗɌ  ɔ  ɜɟɖɚɫɞɖɔ  ɏɜɟɐɔəɧ  (n=6;  

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (Ɍ), ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ (ɍ). 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɞ ɓɟɍɌ 3.3 ɐɚ ɟɜɚɎəɫ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ, ɝ ɎɚɎɗɑɣɑəɔɑɘ ɖɌəɌɗɌ əɔɒəɑɣɑɗɪɝɞəɚɏɚ əɑɜɎɌ ɝɛɜɌɎɌ. ȹɑɛɚɗəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ: ɚɞɝɟɞɝɞɎɟɪɞ ɓɟ-

ɍɧ 1.1, 1.8, 2.6, 2.8, 3.6, 3.8, 4.5, 4.6, 4.7, 4.8. ȺɞɘɑɣɌɑɞɝɫ ɝɑɖɎɑɝɞɜɌɢɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɚɍɗɌɝɞɔ ɎɑɞɎɔ, ɟɏɗɌ, 

ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɚɣɌɏɔ ɚɝɞɑɚɝɖɗɑɜɚɓɌ Ɏ ɚɍɗɌɝɞɔ ɎɑɞɎɔ, ɟɏɗɌ, ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, Ɏɚɖɜɟɏ 

ɚɣɌɏɌ ɐɑɝɞɜɟɖɢɔɔ. Ȯ ɛɜɚɑɖɢɔɔ ɟɏɗɌ, ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ 

ɝɗɚɔɝɞɚɏɚ ɞɔɛɌ ɝ ɣɑɞɖɔɘɔ, ɘɑɝɞɌɘɔ ɛɜɑɜɧɎɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ. 
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ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

 

ȼɔɝ. 2,ɏ. 

 

ȼɔɝ. 2,ɐ. 

 

ȼɔɝ. 2,ɑ. 

ȼɔɝ. 2.  ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ (Ɍ,ɍ), ɖɚɜɚəɌɜəɌɫ (Ɏ), ɝɌɏɔɞɞɌɗɨəɌɫ (ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ MIP ɜɑɒɔɘɑ, 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɐ, ɑ). 

ȺɞɘɑɣɌɑɞɝɫ ɚɍɤɔɜəɧɕ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɑɓ ɣɑɞɖɔɡ ɔ ɜɚɎəɧɡ ɖɚəɞɟɜɚɎ. Ȯ ɚɍɗɌɝɞɔ ɚɣɌɏɌ ɐɑ-

ɝɞɜɟɖɢɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ ɝɑɖɎɑɝɞɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ. Ȯ ɚɍɗɌɝɞɔ ɚɞɜɚɝɞɖɚɎ, ɎɑɞɎɑɕ, ɟɏɗɌ ɔ ɞɑɗɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɛɜɌɎɌ) ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɎɧɜɌɒɑəəɧɑ ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɝɗɚɔɝɞɚɏɚ 

ɞɔɛɌ. 
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ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȶȷȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ), 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɜɑɒɔɘɑ FaceScan (ɍ). 

Ȯ ɚɍɗɌɝɞɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɑɜɑɗɚɘ ɝɚ ɝɘɑɥɑəɔɑɘ ɖɚɝɞəɧɡ ɚɞɗɚɘ-

ɖɚɎ. ɃɌɝɞɔɣəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ. 

 

ȼɔɝ. 4.   ȺɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɓɚəɧ ɛɚɎɑɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ ɞɑɗɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚ-ɏɗɌɓəɔɣəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɝɛɜɌɎɌ, ɖɚɝɞɑɕ əɚɝɌ, ɞɌɖɒɑ əɌɖɚɛɗɑəɔɑ ɔəɐɔɖɌɞɚɜɌ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɚɍɗɌɝɞɔ ɛɜɌɎɚɏɚ ɖɚɗɑəəɚɏɚ ɝɟ-

ɝɞɌɎɌ, ɜɟɖɚɫɞɖɔ ɔ ɞɑɗɌ ɏɜɟɐɔəɧ. 
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32%), Ɏ ɚɍɗɌɝɞɔ ɖɗɪɣɔɢ, ɏɚɗɚɎɚɖ ɛɗɑɣɑɎɧɡ ɖɚ-

ɝɞɑɕ (n=4; 21%), ɏɜɑɍəɑɕ ɛɚɐɎɓɐɚɤəɧɡ ɖɚɝɞɑɕ 

(n=5; 26%).  ȯɔɛɑɜɠɔɖɝɌɢɔɫ ȼɀȻ ɟ 2 ɛɌɢɔɑəɞɚɎ 

(11%) ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ ɛɜɚɑɖɢɔɔ ɗɚɖɞɑɎɧɡ, Ɍ ɟ 3 

ɛɌɢɔɑəɞɚɎ (16%) Ɏ ɛɜɚɑɖɢɔɔ ɖɚɗɑəəɧɡ ɝɟɝɞɌ-

ɎɚɎ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɒɌɗɚɍɌɘ əɌ ɐɔɝɠɟə-

ɢɔɪ, ɚɞɑɖ, ɍɚɗɨ, ɐɑɠɚɜɘɌɢɔɪ Ɏ ɚɍɗɌɝɞɔ ɐɌəəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɑɕ (ȼɔɝ. 4). Ⱦɑɘ ɝɌɘɧɘ 

ɛɜɚɎɑɐɑəəɚɑ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚ-

ɛɚɗəɔɗɚ ɜɑɓɟɗɨɞɌɞɧ ɐɜɟɏɔɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɔ ɛɚɓɎɚɗɔɗɚ əɌɜɫɐɟ 

ɝ ȸȽȶȾ, ȶȷȶȾ əɌɔɍɚɗɑɑ ɛɚɗəɚɢɑəəɚ ɚɡɌɜɌɖɞɑ-

ɜɔɓɚɎɌɞɨ ɛɜɚɞɫɒɑəəɚɝɞɨ, ɗɚɖɌɗɔɓɌɢɔɪ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɎɧɍɜɌɞɨ əɌɔɍɚɗɑɑ ɚɛɞɔ-

ɘɌɗɨəɟɪ ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑəɔɫ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɝɚɎɚɖɟɛəɚɝɞɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ 

ɚɍɝɗɑɐɚɎɌəɔɔ, ɛɌɢɔɑəɞɌɘ ɍɧɗ ɛɚɝɞɌɎɗɑə ɐɔɌ-

ɏəɚɓ çȾɚɖɝɔɣɑɝɖɔɕ ɠɚɝɠɚɜəɧɕ ɚɝɞɑɚəɑɖɜɚɓè ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. Ȯ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɝɞɑɛɑəɔ ɛɚɜɌɒɑ-

əɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɜɚɎɑɐɑəɧ ɜɌɓɗɔɣəɧɑ ɚɛɑ-

ɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ 85 ɛɌɢɔɑəɞɌɘ (100%) ɛɜɚɎɑɐɑəɧ 

ɞɜɌɐɔɢɔɚəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ: ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ȶɜɔɞɑɜɔɫɘɔ ɚɢɑəɖɔ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɫɎɔɗɔɝɨ: ɝɚɝɞɚɫəɔɑ ɩəɐɚɛɜɚɞɑɓɚɎ (Ɏ ɝɗɟɣɌɑ ɔɡ 

ɟɝɞɌəɚɎɖɔ ɟ 46 ɛɌɢɔɑəɞɚɎ (54%)), əɌɗɔɣɔɑ ɖɚɝɞ-

əɧɡ ɠɜɌɏɘɑəɞɚɎ ɔ ɔəɚɜɚɐəɧɡ ɞɑɗ, ɛɚɗəɚɞɌ ɛɜɚ-

Ɏɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ (n=85; 100%), ȶȷȶȾ (n=30; 

35%) Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɍɧɗɔ ɌəɌɗɚɏɔɣəɧ (ȼɔɝ. 5). 

Ȼɚ ɐɌəəɧɘ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɎɧɫɎɗɑəɚ ɝɚɚɞɎɑɞɝɞɎɔɑ ɟɝɞɌ-

əɚɎɗɑəəɧɡ əɔɖɑɗɔɐ ɞɔɞɌəɚɎɧɡ ɩəɐɚɛɜɚɞɑɓɚɎ ɔ 

ɞɚɣəɚɑ ɛɚɎɞɚɜɑəɔɑ ɡɚɐɌ ɟɐɌɗɑəəɚɕ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɟ 35 ɛɌɢɔɑəɞɚɎ (76%). Ȯ 11 ɝɗɟɣɌɫɡ (24%) 

ɚɞɘɑɣɌɗɚɝɨ əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɝɚɝɞɚɫəɔɑ 

ɟɝɞɌəɚɎɗɑəəɧɡ ɔɘɛɗɌəɞɌɞɚɎ. ȼɌɓɜɧɎ ɝɑɞɣɌɞɚɏɚ 

ɩəɐɚɛɜɚɞɑɓɌ (n=4; 36%). ȿ 14 ɛɌɢɔɑəɞɚɎ (16,5%) 

ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ Ɏ 

ɚɍɗɌɝɞɔ ɜɑɓɑɢɔɜɚɎɌəəɧɡ ɣɑɗɪɝɞɑɕ. Ȯɝɑ ɜɑɓɑɖ-

ɢɔɔ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ ɛɜɑɐɑɗɌɡ ɓɐɚɜɚɎɧɡ ɞɖɌəɑɕ. 

ȺɐəɌɖɚ, ɞɜɌɐɔɢɔɚəəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɘɑɞɚɐɧ 

əɑ ɛɚɓɎɚɗɔɗɔ ɛɚɗəɚɢɑəəɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ 

ɛɜɚɎɑɐɑəəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ ɛɜɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ əɌ ɝɚɝɑɐəɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ. 

ȰɌəəɧɑ ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ȸȽȶȾ 

(n=85; 100%), ȶȷȶȾ (n=30; 35%) Ɏ ɚɢɑəɖɑ ɝɚɝɞɚ-

ɫəɔɫ ɩəɐɚɛɜɚɞɑɓɚɎ, əɌɗɔɣɔɫ ɖɚɝɞəɧɡ ɠɜɌɏɘɑə-

ɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɜɑɓɑɖɢɔɔ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɞɌɖɚ-

Ɏɧɘ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. ȺɐəɌɖɚ, ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟ-

ɣɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ, ȶȷȶȾ, ɛɚɓɎɚɗɔɗɔ ɐɚ-

ɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɛɚɗəɚɞɟ ɜɌəɑɑ ɛɜɚɎɑɐɑəəɚɏɚ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ 

ɛɌɢɔɑəɞɚɎ: ɝɚɡɜɌəɑəɔɫ ɚɝɞɑɚəɑɖɜɚɞɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɖɗɔəɚɎɔɐəɚɕ, Ɏɔɝɚɣəɧɡ ɖɚ-

ɝɞɑɕ, ɝɚɤəɔɖɌ, ɏɗɌɓəɔɣəɚɕ ɣɌɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ 

(n=25; 29,5%), ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ 

(n=30; 35%), əɑɍəɧɡ, ɝɖɟɗɚɎɧɡ (n=35, 41%), ɗɚɍ-

əɧɡ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɖɚɝɞɑɕ (n=7, 

8%), ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɝɚɡɜɌəɑəɔɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.  ȶȷȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ), 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɜɑɒɔɘɑ FaceScan (ɍ). 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɐɑɠɑɖɞ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ ɐɚ ɟɜɚɎəɫ ɟɏɗɌ. Ȯ ɓɚəɑ ɐɑɠɑɖɞɌ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ ɟɝɞɌəɚɎɗɑəəɧɕ ɔɘɛɗɌəɞɌɞ Ɏ Ɏɔɐɑ ɛɑɜɠɚɜɔɜɚɎɌəəɚɕ əɔɖɑɗɔɐ ɞɔɞɌəɚɎɚɕ ɛɗɌɝɞɔəɧ. ȻɗɌɝɞɔəɌ 

ɌəɌɞɚɘɔɣɑɝɖɔ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚ ɛɚɎɞɚɜɫɑɞ ɡɚɐ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 
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ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɍɟɐɟɥɑɘ ɛɜɚɎɑɐɑəɔɫ ɛɚ-

Ɏɞɚɜəɧɡ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

Ⱥɝɞɑɚəɑɖɜɚɓɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɟ 

ɐɑɓɚɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɫɎɗɫɪɞɝɫ ɚɝɞɜɚɕ ɝɚɢɔɌɗɨəɚɕ ɔ ɘɑɐɔɢɔə-

ɝɖɚɕ ɛɜɚɍɗɑɘɚɕ. ȶ ɏɜɟɛɛɑ ɜɔɝɖɌ ɚɞəɚɝɫɞɝɫ ɘɚ-

ɗɚɐɧɑ ɗɪɐɔ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ, ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɘɟɒɝɖɚɏɚ ɛɚɗɌ.  ȼɌɓɎɔɞɔɑ ɓɌɍɚɗɑɎɌ-

əɔɫ Ɏɑɐɑɞ ɖ ɝɞɚɕɖɚɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔ ɝəɔɒɑ-

əɔɪ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɛɚɐɡɚɐɌ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ, ɗɑɣɑəɔɔ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ Ɏɑɐɑəɔɔ 

ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ. ȼɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɏɜɌɪɞ Ɏɑɐɟɥɟɪ 

ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚəɑɖɜɚɓɌ, ɚɢɑəɖɔ ɑɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɞɌɖ-

ɒɑ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ əɑɚɍɡɚɐɔɘɚɏɚ ɚɍɦɑɘɌ ɔ ɡɌ-

ɜɌɖɞɑɜɌ ɛɚɝɗɑɐɟɪɥɑɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. Ȯ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɝɟɘɘɌɢɔɚəəɚɏɚ 

ɩɠɠɑɖɞɌ, əɑɐɚɝɞɌɞɚɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɠɜɚə-

ɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɣɑɗɪɝɞɑɕ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ, əɑɎɚɓɘɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɔɝɞɔəɚɕ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɝɞɜɟɖ-

ɞɟɜɧ ɔ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ 

ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɜɌɐɔɢɔɚəəɧɑ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ (ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ) 

ɛɚɓɎɚɗɫɪɞ ɝɚɝɞɌɎɔɞɨ ɗɔɤɨ ɛɜɔɘɑɜəɚɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɑ ɚ ɝɚɝɞɚɫəɔɔ ɣɑɗɪɝɞɑɕ ɔ ɛɜɔɗɑɒɌɥɔɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɛɜɔ ɚɝɞɑɚəɑɖɜɚɓɑ ɝɖɑ-

ɗɑɞɌ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ [6]. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɐɌəəɧɑ ɘɑɞɚɐɧ əɑ ɘɚɏɟɞ ɫɎɗɫɞɨɝɫ Ɏɑɐɟɥɔ-

ɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɔ ɛɗɌəɔɜɚɎɌəɔɔ 

ɐɌɗɨəɑɕɤɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.

 ȽɚɎɜɑɘɑəəɧɑ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɑ ɘɑ-

ɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɚɝɞɑɚɝɢɔəɞɔɏɜɌ-

ɠɔɫ) ɝɟɥɑɝɞɎɑəəɚ ɜɌɝɤɔɜɔɗɔ ɝɛɑɖɞɜ Ɏɚɓɘɚɒ-

əɚɝɞɑɕ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɐɑɓɚɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɚɝɞɑɚəɑɖɜɚɓɌɘɔ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚ-

ɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȸɑɞɚɐɧ ɛɚɓɎɚɗɔɗɔ ɛɜɚɎɑɝɞɔ 

ɞɚɣəɟɪ ɚɢɑəɖɟ ɗɚɖɌɗɔɓɌɢɔɔ, ɜɌɝɛɜɚɝɞɜɌəɑəəɚ-

ɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ, ɎɚɎɗɑɣɑəɔɫ Ɏ 

ɛɜɚɢɑɝɝ ɛɜɔɗɑɒɌɥɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, 

ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɘɫɏɖɔɡ ɞɖɌəɑɕ, əɌɗɔɣɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɓɌ 

ɛɜɑɐɑɗɌɘɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɣɞɚ 

əɌɛɜɫɘɟɪ ɚɛɜɑɐɑɗɔɗɚ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɞɌɖɞɔɖɟ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɐɌɗɨəɑɕɤɑɏɚ 

Ɏɑɐɑəɔɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ [7]. ȾɌɖɒɑ 

ɍɑɓ ɛɚɘɚɥɔ ɩɞɔɡ ɘɑɞɚɐɚɎ əɑɎɚɓɘɚɒəɚ ɛɜɚɔɓɎɑ-

ɝɞɔ ɛɚɗəɚɢɑəəɟɪ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɝ ɚɢɑəɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɑɐɑəəɚɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ȯɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ (ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ) ɛɚ 

ɘəɚɏɔɘ ɛɚɖɌɓɌɞɑɗɫɘ ɛɜɑɎɚɝɡɚɐɫɞ ɞɜɌɐɔɢɔɚə-

əɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ. ȶɚɘɛɗɑɖɝ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɞɑɚəɑɖɜɚɓɚɎ ɟ 

ɐɑɓɚɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ ɫɎɗɫɑɞɝɫ 

əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ ɖɗɔəɔɖɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɛɗɌəɔɜɚɎɌ-

əɔɫ əɑɚɍɡɚɐɔɘɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ ɐɌɗɨəɑɕɤɑɏɚ Ɏɑɐɑ-

əɔɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ, ɛɚɝɗɑɐɟɪɥɔɡ ɜɑɖɚə-

ɝɞɜɟɖɞɔɎəɚ-ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɘɚɗɚɐɧɘ ɜɚɝɝɔɕɝɖɔɘ 

ɟɣɑəɧɘ ð ɐɚɖɞɚɜɌɘ əɌɟɖ çȼɌɓɜɌɍɚɞɖɌ əɚɎɧɡ ɗɟ-

ɣɑɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɌɗɏɚɜɔɞɘɚɎ ɔɡ ɛɜɔɘɑəɑəɔɫ 

Ɏ 3D ɘɚɐɑɗɔɜɚɎɌəɔɔ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚ-

ɜɔəɏɑ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔè.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

ȭɗɌɏɚɐɌɜəɚɝɞɨ. 

ȬɎɞɚɜ ɐɌəəɚɕ ɜɌɍɚɞɧ ɎɧɜɌɒɌɑɞ ɔɝɖɜɑə-

əɪɪ ɍɗɌɏɚɐɌɜəɚɝɞɨ ɛɜɚɠɑɝɝɚɜɟ, ɐ.ɘ.ə., ɓɌɎɑɐɟ-

ɪɥɑɕ ɚɞɐɑɗɚɘ ȹȴȺ "ȯɔɍɜɔɐəɧɡ ɞɑɡəɚɗɚɏɔɕ ɗɟ-

ɣɑɎɚɕ ɘɑɐɔɢɔəɧ" ȹȴɂ ȹɌɞɌɗɨɑ ȽɑɜɏɑɑɎəɑ Ƚɑ-

ɜɚɎɚɕ, ɛɜɚɠɑɝɝɚɜɟ, ɐ.ɘ.ə., Ȱɔɜɑɖɞɚɜɟ ȹȺȶ ɢɑə-

ɞɜɌ "ȹɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔ-

ɜɟɜɏɔɔ", ɓɌɎɑɐɟɪɥɑɘɟ ɖɌɠɑɐɜɚɕ ɏɚɝɛɔɞɌɗɨəɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɠɌɖɟɗɨ-

ɞɑɞɌ Ɋɜɔɪ ȬɗɑɖɝɑɑɎɔɣɟ ȸɑɐɎɑɐɑɎɟ, ɐɚɢɑəɞɟ 

ɖɌɠɑɐɜɧ ɏɚɝɛɔɞɌɗɨəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɝɞɚɘɌɞɚ-

ɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɠɌɖɟɗɨɞɑɞɌ, ɖ.ɘ.ə. ȱɎɏɑəɔɪ ȸɔɡɌɕɗɚ-

Ɏɔɣɟ ȭɌɝɔəɟ, ɓɌɎɑɐɟɪɥɑɘɟ ɚɞɐɑɗɚɘ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖ.ɘ.ə. ȻɌɤɑ Ƚɑɜɏɑɪ 

ȻɗɌɞɚəɚɎɔɣɟ. ȬɎɞɚɜ ɎɧɜɌɒɌɑɞ ɍɗɌɏɚɐɌɜəɚɝɞɨ 

ɝɚɞɜɟɐəɔɖɌɘ ɖɌɍɔəɑɞɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ȼɚɝɝɔɕɝɖɚ-ɋɛɚəɝɖɚɏɚ əɌɟɣ-

əɚ-ɚɍɜɌɓɚɎɌɞɑɗɨəɚɏɚ ɢɑəɞɜɌ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɝɑɜɐɢɌ, ɚɞɐɑɗɑəɔɫ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ȿȶȭ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ.ȽɑɣɑəɚɎɌ ɓɌ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚɑ ɟɣɌɝɞɔɑ ɔ ɛɚɐɐɑɜɒɖɟ Ɏ ɛɜɚ-

Ɏɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ: 

1.  ȶɌɞɌɑɎ Ƚ.Ƚ., ȳɑɗɑəɔəɌ ȹ.ȭ., ɄɔɗɚɎɌ ȱ.Ȭ. Ⱥɛɜɑɐɑɗɑəɔɑ 

ɐɑɓɚɘɚɜɠɔəɌ Ɏ ɘɚɣɑ. Ȼɜɚɍɗɑɘɧ ɩɖɝɛɑɜɞɔɓɧ Ɏ ɘɑɐɔɢɔəɑ. 

2007; 1: 32 -36.  

2. ȰɌəəɧɑ ɀɑɐɑɜɌɗɨəɚɕ ɝɗɟɒɍɧ ɛɚ ɖɚəɞɜɚɗɪ ɓɌ ɚɍɚɜɚɞɚɘ 
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əɌɜɖɚɞɔɖɚɎ (ɀȽȶȹ). Ȱɚɝɞɟɛəɚ əɌ 

http :// www .fskn .gov.ru / includes / periodics / review /2013/121

8/181228068/ detail .shtml  (ɛɚ ɝɚɝɞɚɫəɔɪ əɌ 18 ɐɑɖɌɍɜɫ 2013 

ɏɚɐɌ).  

3. ȭɌɍɖɚɎɌ Ȭ.Ȭ., ȶɟɜɑɤɚɎɌ Ȱ.ȹ., ȽɑɜɚɎɌ ȹ.Ƚ., ȻɌɤɌ Ƚ.Ȼ., 

ȭɌɝɔə ȱ.ȸ. ȶɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚəɑɖɜɚ-

ɓɚɎ ɟ ɐɑɓɚɘɚɜɠɔəɓɌɎɔɝɔɘɧɡ ɛɌɢɔɑəɞɚɎ. REJR. 2015; 5 (4): 

13 -23.  

4. ȸɑɐɎɑɐɑɎ Ɋ.Ȭ, ȭɌɝɔə ȱ.ȸ. ɀɚɝɠɚɜəɧɑ əɑɖɜɚɓɧ ɣɑɗɪɝɞɑɕ. 

ȮɜɌɣ. 2012; 1: 21-25.  

5. ȽɑɜɚɎɌ ȹ.Ƚ., ȶɟɜɑɤɚɎɌ Ȱ.ȹ., ȭɌɍɖɚɎɌ Ȭ.Ȭ., ȭɌɝɔə ȱ.ȸ. 

ȸəɚɏɚɝɜɑɓɚɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɞɚɖɝɔɣɑɝɖɔɡ ɠɚɝɠɚɜəɧɡ əɑɖɜɚɓɚɎ ɣɑɗɪɝɞɑɕ. Ȯɑɝɞəɔɖ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. 2015; 5: 11-16.  

6. ȯɚɜɐɔəɌ ȯ.Ƚ., ȽɑɜɚɎɌ ȹ.Ƚ., ȰɜɚɍɧɤɑɎ Ȭ.Ɋ., ȯɗɟɤɖɚ Ȭ.Ȯ., 

ɀɚɘɔəɧɡ ȱ.Ȯ. ȸɑɞɚɐɔɖɌ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌ-

ɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. REJR. 2014; 4 (2): 53 -62.  
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¶  

 

Ȼȼȴȸȱȹȱȹȴȱ ȽȺȮȼȱȸȱȹȹɇɁ ȸȱȾȺȰȺȮ ȹȱȵȼȺȮȴȳȿȬȷȴȳȬɂȴȴ ȴ  

ȾȼȱɁȸȱȼȹȺȯȺ ȹȬȮȱȰȱȹȴɋ ȮȺ Ȯȼȱȸɋ ȼȱȹȾȯȱȹȺɉȹȰȺȮȬȽȶȿȷɋȼȹɇɁ  

ȷȱɃȱȭȹɇɁ ȮȸȱɄȬȾȱȷɈȽȾȮ 
 

ȯɑɏɑəɌɎɌ ȭ.ȭ. 

 
ȷɌɟɜɑɌɞ Ȼɜɑɘɔɔ ɘɚɗɚɐɧɘ ɟɣɑəɧɘ ɔɘɑəɔ Ɋ.ȹ. ȽɚɖɚɗɚɎɌ ɓɌ əɌɟɣəɟɪ ɜɌɍɚɞɟ ɛɚ  

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȶɚəɏɜɑɝɝɌ çȼɌɐɔɚɗɚɏɔɫ ð 2016è  
 

ɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ð ɔəɞɜɌɖɜɌəɔɌɗɨ-

əɧɡ ɌəɑɎɜɔɓɘ (ȴȬ) ɔ ɌɜɞɑɜɔɚɎɑəɚɓəɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ (ȬȮȸ) ð  ɔɘɑɑɞ ɎɌɒəɚɑ 

ɘɑɐɔɖɚ-ɝɚɢɔɌɗɨəɚɑ ɓəɌɣɑəɔɑ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɞɑɡ-

əɚɗɚɏɔɔ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ ɐɗɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌɢɔɔ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ ɔ ɌɜɞɑɜɔɚɎɑəɚɓəɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȳɌ ɛɑɜɔɚɐ ɝ 2010 ɏ. ɐɚ 2013 ɏ. Ɏ ɚɞɐɑɗɑəɔɔ ɌəɏɔɚɏɜɌɠɔɔ  

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ ȸȺȹȴȶȴ ɍɧɗɚ ɛɜɚɔɓɎɑɐɑəɚ 103 ɗɑɣɑɍəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ 

90 ɛɌɢɔɑəɞɚɎ ɝ ȴȬ ɔ ȬȮȸ. Ȯɚ Ɏɜɑɘɫ ɎɘɑɤɌɞɑɗɨɝɞɎ,  ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ 

ɔəɝɞɜɟɘɑəɞɌɜɔɫ ɛɚ ɢɑɜɑɍɜɌɗɨəɧɘ ɝɚɝɟɐɌɘ ɔ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɛɚɗɚɝɞɔ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ ɔ Ɍɜɞɑɜɔɕ, ɛɔɞɌɪɥɔɡ ȬȮȸ, ɛɜɔɘɑəɫɗɌɝɨ ɞɑɡəɚɗɚɏɔɫ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ 

(3D-roadmapping).  

ȼɑɓɟɗɨɞɌɞɧ. ɉəɐɚɎɌɝɖɟɗɫɜəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖɔ 3D-

roadmapping ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏ 65 ɝɗɟɣɌɫɡ (63%). ȭɧɗ ɜɌɓɜɌɍɚɞɌə ɖɚɘɛɗɑɖɝəɧɕ Ɍɗɏɚ-

ɜɔɞɘ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɗɑɣɑəɔɫ ȴȬ ɔ ȬȮȸ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɡəɚ-

ɗɚɏɔɔ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ. 

ȳɌɖɗɪɣɑəɔɑ. Ⱥɛɧɞ ɛɜɔɘɑəɑəɔɫ ɞɑɡəɚɗɚɏɔɕ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ Ɏ ɗɑɣɑəɔɔ 

ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɌəɑɎɜɔɓɘ ɔ ȬȮȸ Ɏ əɌɤɑɕ ɖɗɔəɔɖɑ ɟɍɑɐɔɞɑɗɨəɚ ɛɚɖɌɓɌɗ, ɣɞɚ ɔɡ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɟɎɑɗɔɣɔɎɌɑɞ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎ. Ȯ ɝɜɌɎəɑəɔɔ ɝ 

ɐɎɟɡɘɑɜəɚɕ əɌɎɔɏɌɢɔɑɕ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɟɘɑəɨɤɑəɔɪ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ 

ɚɍɗɟɣɑəɔɫ, ɚɞɘɑɣɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏɚ 

Ɏɜɑɘɫ ɩɘɍɚɗɔɓɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ ɞɌɖɒɑ ɝɚɖɜɌɥɑəɔɑ Ɏɜɑɘɑəɔ ɝɟɛɑɜɝɑɗɑɖ-

ɞɔɎəɚɕ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɌəɑɎɜɔɓɘɧ ɔ Ɍɠɠɑɜɑəɞəɚɕ Ɍɜɞɑɜɔɔ ȬȮȸ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: 3D-əɌɎɑɐɑəɔɑ, ɔəɞɜɌɖɜɌəɔɌɗɨəɌɫ ɌəɑɎɜɔɓɘɌ, ɌɜɞɑɜɔɚɎɑəɚɓəɌɫ 

ɘɌɗɨɠɚɜɘɌɢɔɫ,  ɩɘɍɚɗɔɓɌɢɔɫ. 

 
ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȯɑɏɑəɌɎɌ ȭ.ȭ., gegenava_boris @dr .com  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȯɑɏɑəɌɎɌ ȭ.ȭ. Ȼɜɔɘɑəɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ əɑɕɜɚɎɔɓɟɌ-

ɓɔɓɌɢɔɔ ɔ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ Ɏɚ Ɏɜɑɘɫ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɗɑɣɑɍəɧɕ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ. REJR. 2016; 6 (3): 30-37 . DOI:10.21569/2222 -7415 -2016 -6-3-30-37 .  
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ȯȭȿȳ ȸȺ ȸȺȹȴȶȴ ɔɘ. 

ȸ.ɀ. ȮɗɌɐɔɘɔɜɝɖɚɏɚ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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USAGE OF MODERN METHODS OF NEURO VISUALIZATION AND  

THREE-DIMENSIONAL NAVIGATION DURING NEURO ENDOVASCULAR  

INTERVENTIONS 

 

Gegenava B.B.  

 
reatment of vascular brain diseases - intracranial aneurysm (IA) and arteriov enous 

malformations (AVMs) - has an important medical and social value.  

Purpose.  To evaluate the opportunities and advantages of endovascular treatment 

of intracranial aneurysms (IA) and arteriovenous malformations (AVM) using three -

dimensional navigation (3D -roadmapping).  

 Materials and methods.  During 2010 -2013 years 103 embolizations of IA and AVM 

in 88 patients were performed in our angiography department. 3D -roadmapping technique 

was applied for guidance of endovascular tools in cerebral arteries and catheterization the IA 

cavity and  AVM -feeding arteries during the  procedure.  

Results.   Endovascular interventions with 3D -roadmapping were performed in 65 

(63%) cases. Complex algorithm of diagnosis and endovascular treatment of IA and AVM u s-

ing 3D -roadmapping was introduced.  

Conclusion.  Our experience of endovascular embolization of IA and AVM with 3D -

roadmapping convincingly showed that usage of this technique is possible and effective. In 

comparison with two -dimensional navigation there was a tendency in reduction of the effe c-

tive exposure dose, also there was a stat istically significant decrease of amount of contrast 

material, and of time for superselective catheterization of AVM -feeding arteries and IA cav ity . 

 
Keywords: 3D-roadmapping, intracranial aneurysms, arteriovenous malformations, 

embolization.  
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ɜɚɍɗɑɘɌ ɗɑɣɑəɔɫ ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ð ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ ɌəɑɎɜɔɓɘ (ȴȬ) ɔ ɌɜɞɑɜɔɚɎɑ-

əɚɓəɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ (ȬȮȸ) ð  ɔɘɑɑɞ ɎɌɒəɚɑ 

ɘɑɐɔɖɚ-ɝɚɢɔɌɗɨəɚɑ ɓəɌɣɑəɔɑ. ȼɌɓɜɧɎ ȴȬ ɫɎɗɫ-

ɑɞɝɫ ɝɌɘɚɕ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɝɟɍɌɜɌɡəɚɔɐɌɗɨ-

əɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ (ȽȬȶ), ɝɚɝɞɌɎɗɫɫ ɚɖɚɗɚ 80% 

[1]. Ȯɞɚɜɚɕ ɛɚ ɣɌɝɞɚɞɑ ɛɜɔɣɔəɚɕ ȽȬȶ (10%) ɝɣɔ-

ɞɌɑɞɝɫ ɜɌɓɚɜɎɌɎɤɌɫɝɫ ȬȮȸ. Ȼɜɔ ɩɞɚɘ, ȽȬȶ, ɝɚ-

ɝɞɌɎɗɫɫ ɛɚɗɚɎɔəɟ Ɏɝɑɡ ɝɛɚəɞɌəəɧɡ əɑɞɜɌɎɘɌ-

ɞɔɣɑɝɖɔɡ Ɏəɟɞɜɔɣɑɜɑɛəɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ, Ɏ 

ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɝɞɜɑɣɌɑɞɝɫ 

ɟ ɌɖɞɔɎəɚɕ ɔ ɞɜɟɐɚɝɛɚɝɚɍəɚɕ ɣɌɝɞɔ əɌɝɑɗɑəɔɫ, 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 40 ɐɚ 65 ɗɑɞ [1, 2].  

ȹɌɔɍɚɗɑɑ ɏɜɚɓəɧɘ ɚɝɗɚɒəɑəɔɑɘ ɜɌɓɚ-

ɜɎɌɎɤɔɡɝɫ ȴȬ ɔ ȬȮȸ ɫɎɗɫɑɞɝɫ ɛɚɎɞɚɜəɧɕ ɜɌɓ-

ɜɧɎ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɑ, ɛɚɩɞɚɘɟ Ɏɝɑ ɟɝɔɗɔɫ 

ɐɚɗɒəɧ ɍɧɞɨ əɌɛɜɌɎɗɑəɧ əɌ ɘɌɖɝɔɘɌɗɨəɚɑ 

ɝəɔɒɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɜɔɝɖɚɎ.  

Ȯ ɩɞɚɕ ɝɎɫɓɔ, ɜɌɝɤɔɜɫɪɞɝɫ Ɏɚɓɘɚɒəɚɝɞɔ 

ɔ ɎɚɓɜɌɝɞɌɑɞ ɜɚɗɨ ɘɑɞɚɐɚɎ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ 

ɜɑɤɑəɔɔ ɎɚɛɜɚɝɌ ɚ Ɏɧɍɚɜɑ ɞɌɖɞɔɖɔ ɔ ɘɑɞɚɐɌ 

ɗɑɣɑəɔɫ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɩəɐɚɎɌɝɖɟɗɫɜ-

əɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɝɞɌɗɌ əɑɚɞɦɑɘɗɑɘɧɘ ɔəɝɞɜɟ-

ɘɑəɞɚɘ ɐɗɫ ɚɖɌɓɌəɔɫ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɛɚ-

ɘɚɥɔ ɍɚɗɨəɧɘ ɝ ȴȬ ɔ ȬȮȸ ɖɌɖ əɌ ɩɞɌɛɑ ɛɑɜ-

Ɏɔɣəɚɏɚ ɎɧɫɎɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ ɔ əɌ ɠɚəɑ 

ɝɚɝɞɚɫɎɤɑɏɚɝɫ ȽȬȶ.  

Ȱɗɫ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɩə-

ɐɚɎɌɝɖɟɗɫɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɑɚɍɡɚɐɔɘɚ əɑ 

ɞɚɗɨɖɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɔɓɟɣɑəɔɑ ɝɗɚɒəɚɕ 

ɌəɌɞɚɘɔɔ ɢɑɜɑɍɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ Ɏ ɓɚəɑ ɛɚɜɌ-

ɒɑəɔɫ, əɚ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɩɞɚɕ 

ɖɜɌɕəɑ ɎɌɒəɚɕ ɔəɠɚɜɘɌɢɔɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ. ȾɌɖɔɑ ɟɝɗɚɎɔɫ ɛɚɫɎɗɫɪɞɝɫ 

ɍɗɌɏɚɐɌɜɫ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɞɑɡəɚɗɚɏɔɔ ɞɜɑɡɘɑɜ-

əɚɏɚ əɌɎɑɐɑəɔɫ (3D-roadmapping, 3D -RM). Ⱦɑɡ-

əɚɗɚɏɔɫ 3D-RM ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɝɚɓɐɌəɔɔ ɖɚɘɛɚ-

ɓɔɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, əɌ ɖɚɞɚɜɧɡ ɐɎɟɡɘɑɜəɚɑ 

ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɜɑɌɗɨəɚɘ 

Ɏɜɑɘɑəɔ əɌɖɗɌɐɧɎɌɑɞɝɫ əɌ ɎɔɜɞɟɌɗɨəɟɪ ɞɜɑɡ-

ɘɑɜəɟɪ ɘɚɐɑɗɨ ɝɚɝɟɐɌ, ɛɚɗɟɣɑəəɟɪ ɞɑɘ ɔɗɔ 

ɔəɧɘ ɝɛɚɝɚɍɚɘ (ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ, 3D-

ɜɚɞɌɢɔɚəəɌɫ ɌəɏɔɚɏɜɌɠɔɫ).  

Ȯ ɘɑɒɐɟəɌɜɚɐəɚɕ ɗɔɞɑɜɌɞɟɜɑ Ɏ ɛɚɝɗɑɐəɔɑ 

ɏɚɐɧ ɚɛɟɍɗɔɖɚɎɌəɧ ɑɐɔəɔɣəɧɑ ɜɌɍɚɞɧ, ɛɚɖɌ-
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ɓɧɎɌɪɥɔɑ ɌɖɞɟɌɗɨəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ əɑɚɍ-

ɡɚɐɔɘɚɝɞɨ ɚɛɞɔɘɔɓɌɢɔɔ ɞɑɡəɚɗɚɏɔɔ 3D-RM Ɏ 

ɔəɞɑɜɎɑəɢɔɚəəɚɕ əɑɕɜɚɜɌɐɔɚɗɚɏɔɔ. ȻɜɑɐɝɞɌɎ-

ɗɫɑɘ ɝɎɚɕ ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ əɌɎɔɏɌɢɔɚəəɧɡ 

ɞɑɡəɚɗɚɏɔɕ Ɏ ɗɑɣɑəɔɔ ȴȬ ɔ ȬȮȸ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɝəɚɎɟ ɜɌɍɚɞɧ ɛɚɗɚɒɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɔ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɗɑɣɑəɔɫ 

(ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ ɔ ȬȮȸ), Ɏɧɛɚɗəɑəəɚɏɚ Ɏ ɚɞɐɑ-

ɗɑəɔɔ ɌəɏɔɚɏɜɌɠɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɌ 

ȯȭȿȳ ȸȺ ȸȺȹȴȶȴ Ɏ ɞɑɣɑəɔɑ 2010-2013 ɏɏ. ȭɧ-

ɗɚ Ɏɧɛɚɗəɑəɚ 103 ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɗɑɣɑɍəɧɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ 90 ɍɚɗɨəɧɘ. Ȯ 45 ɝɗɟɣɌɫɡ (44%)  

ɚɛɑɜɌɢɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɛɚɝɗɑ ɝɚɝɞɚɫɎɤɑɏɚɝɫ 

Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ. ȮɚɓɜɌɝɞ ɍɚɗɨ-

əɧɡ ɖɚɗɑɍɌɗɝɫ ɚɞ 20 ɐɚ 73 ɗɑɞ (ɝɜɑɐəɔɕ ɝɚɝɞɌ-

Ɏɔɗ 45 ɗɑɞ). Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ 62 ɒɑəɥɔəɧ 

(60%)  ɔ 41 ɘɟɒɣɔəɌ (40%). Ȱɗɫ ɩɘɍɚɗɔɓɌɢɔɔ ȴȬ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɚɞɐɑɗɫɑɘɧɑ ɘɔɖɜɚɝɛɔɜɌɗɔ, ɐɗɫ 

ɩɘɍɚɗɔɓɌɢɔɔ ȬȮȸ ð ɖɚɘɛɚɓɔɢɔɫ ɏɔɝɞɚɌɖɜɔɗɌ ɔ 

ɗɔɛɔɚɐɚɗɌ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɔɓɟɣɑəɧ 

ɚɝɚɍɑəəɚɝɞɔ ɞɑɡəɔɖɔ əɌɎɔɏɌɢɔɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɛɜɚɐɎɔɒɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜ-

əɚɏɚ ɔəɝɞɜɟɘɑəɞɌɜɔɫ ɛɚ ɝɚɝɟɐɟ Ɏ əɑɚɍɡɚɐɔɘɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɐɗɫ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ ɖɌɞɑɞɑɜɔɓɌ-

ɢɔɔ ɔəɞɑɜɑɝɟɪɥɑɏɚ əɌɝ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɟɣɌɝɞ-

ɖɌ (ɌəɑɎɜɔɓɘɌ ɔɗɔ ɟɓɑɗ ɘɌɗɨɠɚɜɘɌɢɔɔ) ɔ ɛɚɝɗɑ-

ɐɟɪɥɑɕ ɩɘɍɚɗɔɓɌɢɔɔ. Ȼɚɩɞɚɘɟ Ɏɧɛɚɗəɑəəɧɑ 

əɌɘɔ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ 

ɏɜɟɛɛɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɏɚ, ɖɌɖɚɕ ɎɌɜɔɌəɞ 

əɌɎɔɏɌɢɔɔ ɘɧ ɔɝɛɚɗɨɓɚɎɌɗɔ Ɏɚ Ɏɜɑɘɫ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. Ȼɚɐɚɍəɚɑ ɜɌɓɐɑɗɑəɔɑ ɍɚɗɨəɧɡ ɛɚɐɜɌ-

ɓɟɘɑɎɌɑɞ, ɣɞɚ Ɏ ɚɐəɟ ɔ ɞɟ ɒɑ ɏɜɟɛɛɟ Ɏɡɚɐɔɗɔ 

ɍɚɗɨəɧɑ ɝ ȴȬ ɔ ȬȮȸ.  

I ɏɜɟɛɛɌ (ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ) ɎɖɗɪɣɌɗɌ Ɏ 

ɝɑɍɫ 38 ɎɘɑɤɌɞɑɗɨɝɞɎ (37%), Ɏɚ Ɏɜɑɘɫ ɖɚɞɚɜɧɡ 

ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ (n=22 (58%)) 

ɔɗɔ ȬȮȸ ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (n=16 (42%)) ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɞɜɌɐɔɢɔɚəəɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɎɟɡ-

ɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ.  

II ɏɜɟɛɛɌ ɎɖɗɪɣɌɗɌ 49 ɩɘɍɚɗɔɓɌɢɔɕ 

(47,5%)  ȴȬ (n=31 (63%)) ɔɗɔ ȬȮȸ ɝɚɝɟɐɚɎ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ (n=18 (37%)) ɝ ɛɜɔɘɑəɑəɔɑɘ 

3DRA -roadmapping (3 DRA -RM, 3 DRA -

əɌɎɑɐɑəɔɑ). Ⱦɑɡəɚɗɚɏɔɫ  3 DRA-RM ɎɖɗɪɣɌɗɌ 

Ɏɧɛɚɗəɑəɔɑ ɞɜɑɡɘɑɜəɚɕ ɜɚɞɌɢɔɚəəɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ ɢɑɜɑɍɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

ɩɞɔɡ ɐɌəəɧɡ ɛɜɔ ɝɚɓɐɌəɔɔ ɖɚɘɛɚɓɔɞəɚɏɚ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɐɗɫ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ. Ⱥəɚ ɝɚ-

ɝɞɚɫɗɚ ɔɓ ɞɜɑɡɘɑɜəɚɕ ɘɚɐɑɗɔ ɢɑɜɑɍɜɌɗɨəɧɡ ɝɚ-

ɝɟɐɚɎ, ɝɚɎɘɑɥɑəəɚɕ ɝ ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɔɘ 

ɔɓɚɍɜɌɒɑəɔɑɘ Ɏ ɜɑɌɗɨəɚɘ ɜɑɒɔɘɑ Ɏɜɑɘɑəɔ. 

III ɏɜɟɛɛɌ ɎɖɗɪɣɌɗɌ 16  ɩɘɍɚɗɔɓɌɢɔɕ 

(15,5%) ȴȬ ɝ ɛɜɔɘɑəɑəɔɑɘ ȶȾ-əɌɎɑɐɑəɔɫ (CT-

roadmapping, C T-RM). Ⱦɑɡəɚɗɚɏɔɫ CT-RM ɓɌɖɗɪ-

ɣɌɗɌɝɨ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɌəəɧɡ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɕ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ (ȶȾȬ) ɛɜɔ ɝɚɓɐɌəɔɔ 

ɖɚɘɛɚɓɔɞəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɞɜɑɡɘɑɜəɚɏɚ 

əɌɎɑɐɑəɔɫ, ɌəɌɗɚɏɔɣəɚ 3 DRA-əɌɎɑɐɑəɔɪ. 

Ȯ ɖɌɣɑɝɞɎɑ ɝɜɌɎəɔɞɑɗɨəɧɡ ɖɜɔɞɑɜɔɑɎ ɜɌɓ-

ɗɔɣəɧɡ ɞɑɡəɚɗɚɏɔɕ əɌɎɔɏɌɢɔɔ ɟɣɔɞɧɎɌɗɔɝɨ 

ɝɗɑɐɟɪɥɔɑ ɛɌɜɌɘɑɞɜɧ:  

1) ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ;  

2) ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔɏɌɢɔɔ;  

3) ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ;  

4) ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ;  

5) ɚɍɦɑɘ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞ-

əɚɏɚ ɝɜɑɐɝɞɎɌ (ȼȶȽ). 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ȻȮ) 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ Ɏɜɑɘɫ ɚɞ ɑɏɚ əɌɣɌɗɌ ɐɚ ɛɚɗəɚ-

ɏɚ ɓɌɎɑɜɤɑəɔɫ, ɖɚɞɚɜɚɑ ɠɔɖɝɔɜɚɎɌɗɚɝɨ Ɏ ɚɛɑ-

ɜɌɢɔɚəəɚɘ ɒɟɜəɌɗɑ. ȻȮ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɝ ɘɚ-

ɘɑəɞɌ ɛɟəɖɢɔɔ ɚɍɥɑɕ ɍɑɐɜɑəəɚɕ Ɍɜɞɑɜɔɔ ɔ 

ɎɖɗɪɣɌɗɌ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ 

ɖɌɞɑɞɑɜɔɓɌɢɔɔ (ɌəɑɎɜɔɓɘɧ ɔɗɔ ɟɓɗɌ ɘɌɗɨɠɚɜ-

ɘɌɢɔɔ), ɝɌɘɚɕ ɩɘɍɚɗɔɓɌɢɔɔ ɔ ɓɌɎɑɜɤɑəɔɫ ɚɛɑ-

ɜɌɢɔɔ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɑɜɑɐɖɚ Ɏɚ Ɏɜɑɘɫ 

ɚɐəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏɧɛɚɗəɫɑɞɝɫ ɩɘɍɚɗɔɓɌ-

ɢɔɫ əɑɝɖɚɗɨɖɔɡ ɌəɑɎɜɔɓɘ ɔɗɔ Ɍɜɞɑɜɔɕ, ɛɔɞɌɪ-

ɥɔɡ ȬȮȸ. Ȼɚɩɞɚɘɟ ɐɗɫ ɍɚɗɑɑ ɖɚɜɜɑɖɞəɚɏɚ ɝɜɌɎ-

əɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ  ɟɐɚɍɝɞɎɌ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɚɎ əɑɕɜɚəɌɎɔɏɌɢɔɔ ɘɧ Ɏɧɛɚɗəɫɗɔ ɚɢɑəɖɟ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ əɌɎɔɏɌɢɔɔ.  

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔɏɌɢɔɔ (Ȼȹ) ɜɌɝ-

ɝɣɔɞɧɎɌɗɌɝɨ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

1) Ɏ ɏɜɟɛɛɑ I (ɏɜɟɛɛɌ ɝɜɌɎəɑəɔɫ; ɩəɐɚɎɌɝ-

ɖɟɗɫɜəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɞɜɑɡ-

ɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ) ɟɣɔɞɧɎɌɗɚɝɨ Ɏɜɑɘɫ ɚɞ 

əɌɣɌɗɌ əɌɎɔɏɌɢɔɔ ɔ ɐɚ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ ɖɌɞɑ-

ɞɑɜɔɓɌɢɔɔ. Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ Ɏɚ Ɏɜɑɘɫ ɚɐəɚɕ 

ɚɛɑɜɌɢɔɔ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɘəɚɏɚɖɜɌɞəɌɫ ɝɟɛɑɜ-

ɝɑɗɑɖɞɔɎəɌɫ ɖɌɞɑɞɑɜɔɓɌɢɔɫ (əɌɛɜɔɘɑɜ, ɛɜɔ ɩɘ-

ɍɚɗɔɓɌɢɔɔ ɟɓɗɌ ɔɓ əɑɝɖɚɗɨɖɔɡ Ɍɠɠɑɜɑəɞəɧɡ 

Ɍɜɞɑɜɔɕ), ɘɧ ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ 

ɞɚɗɨɖɚ ɛɑɜɎɚɕ əɌɎɔɏɌɢɔɔ. ȹɌɣɌɗɚɘ əɌɎɔɏɌɢɔɔ 

ɝɣɔɞɌɗɚɝɨ Ɏɜɑɘɫ ɛɑɜɎɚɕ ɌɖɞɔɎɔɓɌɢɔɔ ɐɎɟɡɘɑɜ-

əɚɏɚ əɌɎɑɐɑəɔɫ, ɖɚɞɚɜɚɑ ɚɞɜɌɒɑəɚ əɌ ɝɑɜɔɔ Ɍə-

ɏɔɚɏɜɌɘɘ.  

2) Ɏ ɏɜɟɛɛɌɡ II ɔ III (ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɩɘ-

ɍɚɗɔɓɌɢɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ 3D-əɌɎɔɏɌɢɔɔ) ɟɣɔ-

ɞɧɎɌɗɚɝɨ Ɏɜɑɘɫ ɚɞ əɌɣɌɗɌ ɛɜɚɎɑɐɑəɔɫ ɞɜɑɡɘɑɜ-

əɚɕ ɜɚɞɌɢɔɚəəɚɕ ɌəɏɔɚɏɜɌɠɔɔ (ɛɜɔ 3 DRA-

əɌɎɑɐɑəɔɔ) ɔɗɔ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ɜɚɞɌɢɔɚəəɚɕ 

ɌəɏɔɚɏɜɌɠɔɔ (ɛɜɔ ȶȾ-əɌɎɑɐɑəɔɔ) ɐɚ Ɏɧɛɚɗəɑ-

əɔɫ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔɓ ɘɔɖɜɚ-

ɖɌɞɑɞɑɜɌ. Ȼɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ȴȬ, ɛɑɜɑɐ ɔɘɛɗɌə-

ɞɌɢɔɑɕ ɝɛɔɜɌɗɔ, ɘɧ ɎɝɑɏɐɌ Ɏɧɛɚɗəɫɗɔ  Ɍəɏɔɚ-

ɏɜɌɠɔɪ ɔɓ ɛɚɗɚɝɞɔ ɌəɑɎɜɔɓɘɧ. ȾɌɖɒɑ ɛɜɔ ɩɘ-

ɍɚɗɔɓɌɢɔɔ ȬȮȸ ɘɧ Ɏɧɛɚɗəɫɗɔ ɝɟɛɑɜɝɑɗɑɖɞɔɎ-

əɟɪ ɌəɏɔɚɏɜɌɠɔɪ ɔɓ ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ Ɍɜɞɑ-

ɜɔɕ, ɛɔɞɌɪɥɔɡ ɘɌɗɨɠɚɜɘɌɢɔɪ ɔɗɔ ɟɓɗɌ ɘɌɗɨ-

ɠɚɜɘɌɢɔɔ. 

Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ (Ȼȼ) 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ ɝɟɘɘɌɜəɚɑ Ɏɜɑɘɫ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɔ ɓɌ Ɏɑɝɨ ɛɑɜɔɚɐ ɚɛɑɜɌɢɔɔ, ɖɚɞɚɜɚɑ ɠɔɖ-

ɝɔɜɚɎɌɗɌɝɨ əɌ ɘɚəɔɞɚɜɑ ɌəɏɔɚɏɜɌɠɌ ɛɚɝɗɑ ɓɌ-

Ɏɑɜɤɑəɔɫ ɚɛɑɜɌɢɔɔ. 

ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ (ɉȰȺ) ɛɌɢɔ-

ɑəɞɌ ð ɓəɌɣɑəɔɑ ɖɚɞɚɜɚɕ (E) ɚɛɜɑɐɑɗɫɗɚɝɨ ɝ ɛɚ-
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ɘɚɥɨɪ ɎɧɜɌɒɑəɔɫ:  

E = F Ö Kd , ((mGycm2 Ĭ 0,09) / 1000), 

ɏɐɑ: F - ɔɓɘɑɜɑəəɌɫ ɎɑɗɔɣɔəɌ ɛɜɚɔɓɎɑɐɑ-

əɔɫ ɐɚɓɧ əɌ ɛɗɚɥɌɐɨ (ɝȯɜ ɡ ɝɘ2), ɖɚɞɚɜɌɫ ɠɔɖ-

ɝɔɜɚɎɌɗɌɝɨ əɌ ɘɚəɔɞɚɜɑ ɌəɏɔɚɏɜɌɠɌ ɛɚɝɗɑ ɓɌ-

Ɏɑɜɤɑəɔɫ ɚɛɑɜɌɢɔɔ; Kd ð ɖɚɩɠɠɔɢɔɑəɞ ɛɑɜɑ-

ɡɚɐɌ ɚɞ ɓəɌɣɑəɔɫ ȻȰȻ (ɓəɌɣɑəɔɑ ɛɜɚɔɓɎɑɐɑəɔɫ 

ɐɚɓɧ əɌ ɛɗɚɥɌɐɨ) ɖ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɑ ɟ ɛɌɢɔ-

ɑəɞɌ ɐɌəəɚɏɚ ɎɚɓɜɌɝɞɌ ɝ ɟɣɑɞɚɘ ɎɔɐɌ ɛɜɚɎɑɐɑə-

əɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɑɖ-

ɢɔɔ, ɜɌɓɘɑɜɚɎ ɛɚɗɫ, ɠɚɖɟɝəɚɏɚ ɜɌɝɝɞɚɫəɔɫ ɔ 

Ɍəɚɐəɚɏɚ əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ 

(ɘɖȳɎ/(ɝȯɜ ɡ ɝɘ2)  [3].  

Ⱥɍɦɑɘ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ 

(ȼȶȽ) ɚɛɜɑɐɑɗɫɗɝɫ ɝɟɘɘɌɜəɧɘ ɖɚɗɔɣɑɝɞɎɚɘ 

ȼȶȽ, ɎɎɑɐɑəəɚɏɚ ɛɌɢɔɑəɞɟ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɩəɐɚ-

ɎɌɝɖɟɗɫɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȻɌɢɔɑəɞɧ Ɏɝɑɡ ɞɜɑɡ ɏɜɟɛɛ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɔ ɐɜɟɏ ɐɜɟɏɟ ɛɚ ɎɚɓɜɌɝɞɟ ɔ ɛɚɗɟ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ 

ɛɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɛɚɗɟɣɑəəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ. ȼɑəɞɏɑəɚɡɔɜɟɜɏɔɣɑ-

ɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɟəɔɎɑɜ-

ɝɌɗɨəɚɘ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɘ ɖɚɘɛɗɑɖɝɑ Philips 

Allura Xper FD 20 (Philips) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɝɛɑɢɔɌɗɨəɚɕ ɞɜɑɡɘɑɜəɚɕ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɔ 

ɛɌɖɑɞɌ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. Ȯ ɖɌɣɑɝɞɎɑ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 

əɑɔɚəəɧɑ ɏɔɛɚ- ɔ ɔɓɚɚɝɘɚɗɫɜəɧɑ ɛɜɑɛɌɜɌɞɧ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɩɘɍɚɗɔɓɌɢɔɔ ɔəɞɜɌɖɜɌəɔɌɗɨ-

əɧɡ ɌəɑɎɜɔɓɘ. 

ȿ 61 ɍɚɗɨəɚɏɚ ɝ ȴȬ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 69 

ɚɛɑɜɌɢɔɕ ɩɘɍɚɗɔɓɌɢɔɔ ɚɞɐɑɗɫɑɘɧɘɔ ɘɑɞɌɗɗɔ-

ɣɑɝɖɔɘɔ ɝɛɔɜɌɗɫɘɔ. Ȯ 2 ɝɗɟɣɌɫɡ ɛɜɔɘɑəɫɗɔ ɩɘ-

ɍɚɗɔɓɌɢɔɪ ɝ Ɍɝɝɔɝɞɑəɢɔɑɕ ɍɌɗɗɚəɚɘ ɔ Ɏ 1 ɝɗɟ-

ɣɌɑ ð ɝ Ɍɝɝɔɝɞɑəɢɔɑɕ ɝɞɑəɞɚɘ. ȿ 27 ɍɚɗɨəɧɡ ɝ 

ȬȮȸ Ɏɧɛɚɗəɑəɚ 34 ɩɘɍɚɗɔɓɌɢɔɔ ɖɚɘɛɚɓɔɢɔɑɕ 

ɏɔɝɞɚɌɖɜɔɗɌ ɔ ɗɔɛɔɚɐɚɗɌ. Ȯ ɛɗɌəɚɎɚɘ ɛɚɜɫɐɖɑ 

Ɏɧɛɚɗəɑəɚ 84 ɎɘɑɤɌɞɑɗɨɝɞɎɌ (82%), ɛɚ ɩɖɝ-

ɞɜɑəəɧɘ ɛɚɖɌɓɌəɔɫɘ ð 19 (18%).  

ɉɘɍɚɗɔɓɌɢɔɫ ȴȬ ɝɣɔɞɌɗɌɝɨ ɜɌɐɔɖɌɗɨəɚɕ Ɏ 

ɞɚɘ ɝɗɟɣɌɑ, ɑɝɗɔ ɌəɑɎɜɔɓɘɌ ɍɧɗɌ ɛɚɗəɚɝɞɨɪ 

(ɐəɚ, ɞɑɗɚ ɔ ɤɑɕɖɌ ɌəɑɎɜɔɓɘɧ) ɎɧɖɗɪɣɑəɌ ɔɓ 

ɖɜɚɎɚɞɚɖɌ (ɞɔɛ Ȭ). Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɚɞɘɑɣɌ-

ɗɚɝɨ ɚɝɞɌɞɚɣəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɌəɑɎɜɔɓɘɧ Ɏ 

ɚɍɗɌɝɞɔ ɑɑ ɤɑɕɖɔ, ɩɘɍɚɗɔɓɌɢɔɫ ɝɣɔɞɌɗɌɝɨ ɝɟɍ-

ɞɚɞɌɗɨəɚɕ (ɞɔɛ Ȯ). Ȼɜɔ ɚɝɞɌɞɚɣəɚɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɔ ɤɑɕɖɔ ɔ ɣɌɝɞɔ ɞɑɗɌ ɌəɑɎɜɔɓɘɧ ɩɘɍɚ-

ɗɔɓɌɢɔɫ ɝɣɔɞɌɗɌɝɨ ɣɌɝɞɔɣəɚɕ (ɞɔɛ Ƚ). 

 ɉɠɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɌəɑɎɜɔɓɘ (ɞɚ-

ɞɌɗɨəɌɫ ɔ ɝɟɍɞɚɞɌɗɨəɌɫ ð ɞɔɛɧ Ȭ+Ȯ) ɍɧɗɌ ɐɚ-

ɝɞɔɏəɟɞɌ Ɏ 62% əɌɍɗɪɐɑəɔɕ, ɣɌɝɞɔɣəɌɫ ɩɘɍɚɗɔ-

ɓɌɢɔɫ əɌɍɗɪɐɌɗɌɝɨ Ɏ 26 ɝɗɟɣɌɫɡ (38%). ȼɌɐɔ-

ɖɌɗɨəɚɝɞɨ Ɏɧɖɗɪɣɑəɔɫ ɌəɑɎɜɔɓɘɧ ɔɓ ɖɜɚɎɚɞɚɖɌ 

ɓɌɎɔɝɑɗɌ ɚɞ ɜɌɓɘɑɜɚɎ ɔ ɌəɌɞɚɘɔɔ ɌəɑɎɜɔɓɘɧ. Ȯ 

ɝɚɝɞɌɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚɤɗɔ ɩɘɍɚɗɔɓɌɢɔɔ 14 ɘɌ-

ɗɑəɨɖɔɡ ɌəɑɎɜɔɓɘ (2-4 ɘɘ) (20%), 42 ɌəɑɎɜɔɓɘ 

ɝɜɑɐəɑɏɚ ɜɌɓɘɑɜɌ (5-10 ɘɘ) (61%), 12 ɍɚɗɨɤɔɡ 

ɌəɑɎɜɔɓɘ (11-25 ɘɘ) (17%)  ɔ 1 ɏɔɏɌəɞɝɖɚɕ Ɍəɑ-

Ɏɜɔɓɘɧ (>25 ɘɘ) (2%). 

ȹɌɔɍɚɗɨɤɌɫ ɜɌɐɔɖɌɗɨəɚɝɞɨ ɍɧɗɌ ɐɚɝɞɔɏ-

əɟɞɌ ɛɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ȴȬ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ: ɩɠ-

ɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɝɚɝɞɌɎɔɗɌ 93% (ɞɚɞɌɗɨ-

əɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ð 57%, ɝɟɍɞɚɞɌɗɨəɌɫ ð 36%). 

Ȼɜɔ ɩɘɍɚɗɔɓɌɢɔɔ ɝɜɑɐəɔɡ ɌəɑɎɜɔɓɘ ɩɠɠɑɖɞɔɎ-

əɌɫ ɚɖɖɗɪɓɔɫ ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ Ɏ 61% ɝɗɟɣɌɑɎ 

(ɞɚɞɌɗɨəɌɫ ð 20%, ɝɟɍɞɚɞɌɗɨəɌɫ ð 41%). Ȼɜɔ ɩɘ-

ɍɚɗɔɓɌɢɔɔ ɍɚɗɨɤɔɡ ȴȬ ɣɌɝɞɚɞɌ ɩɠɠɑɖɞɔɎəɚɕ 

ɩɘɍɚɗɔɓɌɢɔɔ (ɞɔɛɧ Ȭ+Ȯ) ɝɚɝɞɌɎɔɗɌ 38%.  

ȿɝɛɑɡ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌɢɔɔ ɔ ɑɑ 

ɜɌɐɔɖɌɗɨəɚɝɞɨ ɓɌɎɔɝɑɗɌ ɔ ɚɞ ɜɌɓɘɑɜɚɎ ɤɑɕɖɔ 

ɌəɑɎɜɔɓɘɧ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɤɑɕ-

ɖɔ ɖ əɌɔɍɚɗɨɤɑɘɟ ɜɌɓɘɑɜɟ ɌəɑɎɜɔɓɘɧ. Ȼɜɔ ɝɚ-

ɚɞəɚɤɑəɔɔ ɜɌɓɘɑɜɌ ɤɑɕɖɔ ɖ əɌɔɍɚɗɨɤɑɘɟ ɜɌɓ-

ɘɑɜɟ ɌəɑɎɜɔɓɘɧ ɘɑəɑɑ 0,5 ɛɜɚɏəɚɓ ɟɝɛɑɤəɚɕ 

ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌɢɔɔ Ɏɧɤɑ [4, 5]. ɉɠ-

ɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɢɔɫ (ɞɔɛɧ Ȭ+ȭ) ɛɜɔ ɞɌɖɚɘ 

ɛɚɖɌɓɌɞɑɗɑ ɝɚɝɞɌɎɔɗɌ 78%, Ɏ ɏɜɟɛɛɑ ɝ ɝɚɚɞəɚ-

ɤɑəɔɑɘ ɍɚɗɨɤɑ 0,5 ð 55%.  

Ȼɚ ɐɌəəɧɘ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɧ ɞɌɖɒɑ 

ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɣɑɞɖɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 

ɟɜɚɎəɑɘ ɜɌɐɔɖɌɗɨəɚɝɞɔ ɩɘɍɚɗɔɓɌɢɔɔ ȴȬ ɔ ɜɌɓ-

ɘɑɜɚɘ ɤɑɕɖɔ ɌəɑɎɜɔɓɘɧ, ɑɑ ɚɞəɚɤɑəɔɪ ɖ ɞɑɗɟ 

ɌəɑɎɜɔɓɘɧ [6]. Ȭ. Zubillaga  ɝɚɚɍɥɌɑɞ ɚ ɣɌɝɞɚɞɑ 

ɜɌɐɔɖɌɗɨəɚɕ ɚɖɖɗɪɓɔɔ Ɏ 85% ɝɗɟɣɌɑɎ ɐɗɫ Ɍəɑ-

Ɏɜɔɓɘ ɝ ɜɌɓɘɑɜɚɘ ɤɑɕɖɔ ɘɑəɑɑ 4 ɘɘ ɔ ɗɔɤɨ Ɏ 

15% ɝɗɟɣɌɫɡ ɛɜɔ ɜɌɓɘɑɜɑ > 4 ɘɘ [7]. Ȼɚ ɐɌəəɧɘ 

ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ ɣɌɝɞɚɞɌ ɜɌɐɔɖɌɗɨəɚɕ  ɚɖɖɗɪɓɔɔ 

Ɏɝɑɡ ɌəɑɎɜɔɓɘ ɐɚɝɞɔɏɌɑɞ 70,5% [8, 9]. 

 ȼɑɓɟɗɨɞɌɞɧ ɩɘɍɚɗɔɓɌɢɔɔ ɌɜɞɑɜɔɚɎɑəɚɓ-

əɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɌɐɑɖɎɌɞəɚɝɞɔ ɩəɐɚɎɌɝɖɟ-

ɗɫɜəɚɏɚ ɗɑɣɑəɔɫ ȬȮȸ, ɚɢɑəɔɎɌɗɔ ɝɞɑɛɑəɨ ɩɘɍɚ-

ɗɔɓɌɢɔɔ ɘɌɗɨɠɚɜɘɌɢɔɔ. ȼɌɐɔɖɌɗɨəɚɕ ɝɣɔɞɌɗɌɝɨ 

ɩɘɍɚɗɔɓɌɢɔɫ, ɛɜɔ ɖɚɞɚɜɚɕ ɍɧɗɔ ɚɍɗɔɞɑɜɔ-

ɜɚɜɎɌəɧ Ɏɝɑ Ɍɠɠɑɜɑəɞəɧɑ Ɍɜɞɑɜɔɔ, ɟɓɑɗ ɘɌɗɨ-

ɠɚɜɘɌɢɔɔ ɍɧɗ ɛɚɗəɚɝɞɨɪ Ɏɧɖɗɪɣɑə ɔɓ ɖɜɚɎɚ-

ɞɚɖɌ, ɔ əɑ ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɒɐɑɎɜɑɘɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑəɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ. Ȯ ɞɑɡ 

ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɛɚɝɗɑ ɩɘɍɚɗɔɓɌɢɔɔ ɚɝɞɌɎɌɗɚɝɨ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɐɌɒɑ ɘɌɗɚɏɚ ɖɚɘɛɚəɑəɞɌ 

ȬȮȸ, ɩɘɍɚɗɔɓɌɢɔɫ ɜɌɝɢɑəɔɎɌɗɌɝɨ ɖɌɖ ɣɌɝɞɔɣ-

əɌɫ. 

ȬȮȸ ɔɘɑɗɔ ɛɗɑɖɝɔɠɚɜɘəɚɑ ɝɞɜɚɑəɔɑ ɟɓɗɌ 

Ɏ 24 ɝɗɟɣɌɫɡ (71%),  11 (32%) ð ɔɘɑɗɔ ɐɎɑ ɖɜɟɛ-

əɧɑ Ɍɠɠɑɜɑəɞəɧɑ Ɍɜɞɑɜɔɔ,  12 ȬȮȸ (35%)   ð 

ɞɜɔ ɔ ɍɚɗɑɑ ɖɜɟɛəɧɡ ɌɠɠɑɜɑəɞɌ; 11 ɘɌɗɨɠɚɜ-

ɘɌɢɔɕ (32%)  ɖɜɚɎɚɝəɌɍɒɌɗɔɝɨ ɔɓ ɍɌɝɝɑɕəɚɎ 

ɐɎɟɡ ɢɑɜɑɍɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɔ 3 ɘɌɗɨɠɚɜɘɌɢɔɔ 

(9%)   ɛɚɗɟɣɌɗɔ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɛɚɝɜɑɐɝɞɎɚɘ 

ɞɜɑɡ ɢɑɜɑɍɜɌɗɨəɧɡ ɍɌɝɝɑɕəɚɎ. ȽɗɚɒəɌɫ ɌəɌɞɚ-

ɘɔɫ ɛɚɜɌɒɑəɔɫ, ɛɗɑɖɝɔɠɚɜɘəɚɑ ɝɞɜɚɑəɔɑ ɟɓ-

ɗɚɎ, ɓəɌɣɔɞɑɗɨəɧɑ ɜɌɓɘɑɜɧ ȬȮȸ ɔ ɍɚɗɨɤɚɑ ɖɚ-

ɗɔɣɑɝɞɎɚ ɔɝɞɚɣəɔɖɚɎ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɚɍɟɝɗɚ-

Ɏɔɗɚ Ɏɧɍɚɜ ɘəɚɏɚɩɞɌɛəɚɕ ɝɞɜɌɞɑɏɔɔ ɩɘɍɚɗɔɓɌ-

ɢɔɔ. ɉəɐɚɎɌɝɖɟɗɫɜəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɞɌɖɒɑ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ɖɌɖ ɛɑɜɎɧɕ ɩɞɌɛ ɗɑɣɑəɔɫ ɛɑɜɑɐ 

ɚɞɖɜɧɞɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɑɕ ɔɗɔ ɗɟɣɑ-
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Ɏɚɕ ɞɑɜɌɛɔɑɕ. ȼɌɐɔɖɌɗɨəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ Ɏ 

əɌɤɑɕ ɝɑɜɔɔ ɎɘɑɤɌɞɑɗɨɝɞɎ ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ Ɏ 6  

ɝɗɟɣɌɫɡ (18%), ɣɌɝɞɔɣəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ð Ɏ 28 

(82%).  

ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɩɘɍɚɗɔɓɌɢɔɔ ȴȬ ɔ 

ȬȮȸ ɛɚ ɏɜɟɛɛɌɘ. 

Ȯ I ɏɜɟɛɛɟ (ɝɜɌɎəɑəɔɫ), Ɏ ɖɚɞɚɜɚɕ ɛɜɔ ɩə-

ɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌɢɔɔ əɑ ɛɜɔɘɑəɫɗɌɝɨ 

ɞɑɡəɔɖɌ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ, Ɏɚɤɗɚ 38 ɔɝ-

ɝɗɑɐɚɎɌəɔɕ. Ȯɧɛɚɗəɑəɚ 22 ɩɘɍɚɗɔɓɌɢɔɔ ɢɑɜɑ-

ɍɜɌɗɨəɧɡ ɌəɑɎɜɔɓɘ (58%)  ɔ 16  ɩɘɍɚɗɔɓɌɢɔɕ 

ȬȮȸ (42%).  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɗɑɣɑəɔɫ ɢɑɜɑɍɜɌɗɨəɧɡ Ɍəɑ-

Ɏɜɔɓɘ ɩɠɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ (ɞɔɛɧ Ȭ+Ȯ) 

ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ Ɏ 11 ɝɗɟɣɌɫɡ (50%). Ȼɜɔ ȬȮȸ 

ɛɚɗəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ Ɏ 1 ɝɗɟɣɌɑ 

(6%), ɣɌɝɞɔɣəɌɫ ð Ɏ 15 ɝɗɟɣɌɫɡ (94%). 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɝɜɌɎəɔɞɑɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ, 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɌɎɔɗɌ 

110,3Ñ41,2 ɘɔə, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔɏɌɢɔɔ 

ɝɚɝɞɌɎɔɗɌ 49,7Ñ27,6 ɘɔə, ɐɗɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑ-

əɚɝɖɚɛɔɔ ð 27,5Ñ12,2 ɘɔəɟɞ, ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ 

ɚɍɗɟɣɑəɔɫ ð 13,88Ñ18,21 ɘȳɎ. Ȯ ɝɜɑɐəɑɘ ɓɌ 

Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌ-

ɢɔɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɐɎɟɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ ɔɝ-

ɛɚɗɨɓɚɎɌɗɚɝɨ 156,8Ñ82,4 ɘɗ ȼȶȽ. 

Ȯɚ II ɏɜɟɛɛɟ Ɏɚɤɗɚ 49 ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟ-

ɗɫɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɝɚɝɟɐɌɡ ɏɚɗɚɎəɚɏɚ ɘɚɓ- 

ɏɌ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ. Ȯ 

ɖɌɣɑɝɞɎɑ ɝɟɍɝɞɜɌɞɌ ɐɗɫ əɌɎɑɐɑəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɞɜɑɡɘɑɜəɟɪ ɜɚɞɌɢɔɚəəɟɪ ɌəɏɔɚɏɜɌɠɔɪ (3DRA) 

(ɜɔɝ. 1).  

Ȯ 31 ɝɗɟɣɌɑ (63%)  ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɩɘɍɚ-

ɗɔɓɌɢɔɫ ȴȬ ɔ Ɏ 18 (37%) ĭ ɩɘɍɚɗɔɓɌɢɔɫ ȬȮȸ. Ȯ 

18 ɝɗɟɣɌɫɡ (37%)  ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ ɔ ȬȮȸ Ɏɧ-

ɛɚɗəɫɗɌɝɨ əɌ ɠɚəɑ ɝɚɝɞɚɫɎɤɑɏɚɝɫ Ɏəɟɞɜɔɣɑ-

ɜɑɛəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ, Ɏ 7  ɝɗɟɣɌɫɡ (14%) ɚɛɑ-

ɜɌɢɔɫ ɎɧɛɚɗəɫɗɌɝɨ Ɏ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ. ɉɠ-

ɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ (ɞɔɛɧ Ȭ+Ȯ) əɌɍɗɪ-

ɐɌɗɌɝɨ Ɏ 21 ɝɗɟɣɌɑ (68%), ɣɌɝɞɔɣəɌɫ ð Ɏ 10 

(32%). ȻɚɗəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ȬȮȸ ɍɧɗɌ ɐɚɝɞɔɏəɟ-

ɞɌ Ɏ 5 ɝɗɟɣɌɫɡ (28%), Ɏ 13 ɝɗɟɣɌɫɡ (72%) ɩɘɍɚɗɔ-

ɓɌɢɔɫ ɘɌɗɨɠɚɜɘɌɢɔɔ ɍɧɗɌ ɣɌɝɞɔɣəɌɫ. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɝɜɌɎəɔɞɑɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ, 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɌɎɔɗɌ 

110,8Ñ41,6 ɘɔə, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔɏɌɢɔɔ 

ð 24,1Ñ13,2 ɘɔə, ɐɗɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ð 

31Ñ18,2 ɘɔə, ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ð 

12,25Ñ7,74 ɘȳɎ. ȳɌ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ ɝ ɛɜɔɘɑəɑəɔɑɘ 3 DRA-əɌɎɑɐɑəɔɫ ɔɝ-

ɛɚɗɨɓɚɎɌɗɚɝɨ 79,7Ñ47,6 ɘɗ ȼȶȽ. 

Ȯ III ɏɜɟɛɛɟ Ɏɚɤɗɚ 16 ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɔ 

ɖɚɞɚɜɧɡ ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ Ɏɧ-

ɛɚɗəɫɗɌɝɨ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɡəɚɗɚɏɔɔ ȶȾ-

əɌɎɑɐɑəɔɫ (CT-RM) (ɜɔɝ. 2).  

ȿ 15 ɔɓ 16 ɛɌɢɔɑəɞɚɎ ɩɞɚɕ ɏɜɟɛɛɧ ɩɘɍɚɗɔ-

ɓɌɢɔɫ ȴȬ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɠɚəɑ ɝɚɝɞɚɫɎɤɑɏɚɝɫ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ, 7 ɚɛɑɜɌɢɔɕ Ɏɧɛɚɗəɑəɧ Ɏ ɩɖɝ-

ɞɜɑəəɚɘ ɛɚɜɫɐɖɑ. ɉɠɠɑɖɞɔɎəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ 

(ɞɔɛɧ Ȭ+Ȯ) ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɌəɑɎɜɔɓɘ ɍɧɗɌ 

ɛɚɗɟɣɑəɌ Ɏ 11 ɝɗɟɣɌɫɡ (69%), Ɏ 5 ɝɗɟɣɌɫɡ (31%)  

ɩɘɍɚɗɔɓɌɢɔɫ əɚɝɔɗɌ ɣɌɝɞɔɣəɧɕ ɡɌɜɌɖɞɑɜ. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɝɜɌɎəɔɞɑɗɨəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ əɑɕɜɚəɌ-

ɎɔɏɌɢɔɔ, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɌ-

ɎɔɗɌ 108,7Ñ35,2 ɘɔə, ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔ-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1. 3DRA ɝɚɝɟɐɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȻɌɢɔɑəɞɖɌ ȭ., 61 ɏ., ȴȬ ɗɑɎɚɕ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ (ȮȽȬ). 

 Ɍ ð ȴɘɛɗɌəɞɌɢɔɫ ɚɞɐɑɗɫɑɘɚɕ ɝɛɔɜɌɗɔ Ɏ ɛɚɗɚɝɞɨ ɌəɑɎɜɔɓɘɧ ɝ  ɍɌɗɗɚə-Ɍɝɝɔɝɞɑəɢɔɑɕ; 

 ɍ ð Ⱦɚɞ ɒɑ ɩɞɌɛ ɚɛɑɜɌɢɔɔ ɛɜɔ ɌɖɞɔɎɔɓɔɜɚɎɌəəɚɘ 3DRA-əɌɎɑɐɑəɔɔ (ɝɞɜɑɗɖɚɕ ɟɖɌɓɌə, ɜɌɓɐɟɞɧɕ Ɏ ɛɜɚɝɎɑɞɑ ȮȽȬ 

ɍɌɗɗɚə). 
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ɏɌɢɔɔ ð 42,9Ñ23,4 ɘɔə, ɐɗɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɔ ð 25,3Ñ11,9 ɘɔə, ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɍ-

ɗɟɣɑəɔɫ ð 10,75Ñ8,41 ɘȳɎ. Ȯ ɝɜɑɐəɑɘ ɓɌ Ɏɜɑɘɫ 

Ɏɧɛɚɗəɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɩɘɍɚɗɔɓɌɢɔɔ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ȶȾ-əɌɎɑɐɑəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ 

57,5Ñ30,9 ɘɗ ȼȶȽ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɝɜɌɎəɑəɔɔ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɩɘɍɚɗɔɓɌɢɔɔ ɛɚ ɏɜɟɛɛɌɘ ɘɚɒəɚ ɚɞɘɑ-

ɞɔɞɨ, ɣɞɚ ɜɌɐɔɖɌɗɨəɚɝɞɨ ɩɘɍɚɗɔɓɌɢɔɔ ɍɧɗɌ Ɏɧ-

ɤɑ Ɏ ɏɜɟɛɛɌɡ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑ-

ɐɑəɔɫ (3DRA-RM ɔ CT-RM). ȾɌɖ, ɩɠɠɑɖɞɔɎəɌɫ 

ɩɘɍɚɗɔɓɌɢɔɫ ȴȬ Ɏ ɛɑɜɎɚɕ ɏɜɟɛɛɑ ɍɧɗɌ ɐɚɝɞɔɏ-

əɟɞɌ Ɏ 50% ɝɗɟɣɌɑɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏɚ Ɏɞɚɜɚɕ ɔ 

ɞɜɑɞɨɑɕ ɏɜɟɛɛɌɡ 68% ɔ 69% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȼɌ-

ɐɔɖɌɗɨəɌɫ ɩɘɍɚɗɔɓɌɢɔɫ ȬȮȸ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɐɎɟɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ ɍɧɗɌ ɐɚɝɞɔɏəɟɞɌ Ɏ 

6% ɎɘɑɤɌɞɑɗɨɝɞɎ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 3DRA-RM 

ð 28%.  

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɞɑɡəɚɗɚɏɔɕ əɌɎɔɏɌɢɔɔ ɛɚ 

ɛɌɜɌɘɑɞɜɌɘ ɚɞɘɑɣɌɑɞɝɫ: 

1) Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɚ-

ɝɞɚɎɑɜəɧɡ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ əɑ ɛɚɖɌɓɌɗɌ 

(p=0,984), əɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɗɫ ɌɖɞɔɎɔɓɌɢɔɔ 

ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ ɞɜɑɍɟɑɞɝɫ Ɏɧɛɚɗəɑəɔɑ 

ɚɛɜɑɐɑɗɑəəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɡ ɐɑɕɝɞɎɔɕ. 

2) Ȼɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ əɌɎɔɏɌɢɔɔ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɛɚɛɌɜəɧɡ ɝɜɌɎəɑəɔɕ ɐɚɝɞɚɎɑɜəɚ 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  Ⱦɜɑɡɘɑɜəɚɑ əɌɎɑɐɑəɔɑ (CT-RM) ɔ ɩɘɍɚɗɔɓɌɢɔɫ ɛɚ ɐɌəəɧɘ ȶȾȬ. 

ȭɚɗɨəɚɕ Ʌ., 57 ɗɑɞ. ȬəɑɎɜɔɓɘɌ ȻȸȬ-ȻȽȬ. 

Ɍ ð ȻɜɚɎɚɐəɔɖ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȼȶȽ ɛɜɚɎɑɐɑə ɛɚ ȮȽȬ ɐɚ ɍɔɠɟɜɖɌɢɔɔ (ɝɞɜɑɗɖɌ) ɔ ɛɑɜɑəɌɛɜɌɎɗɑə Ɏ ɛɑɜɑɐ-

əɪɪ ɘɚɓɏɚɎɟɪ Ɍɜɞɑɜɔɪ; 

ɍ ð Ȯ ɛɚɗɚɝɞɨ ɌəɑɎɜɔɓɘɧ ɎɎɑɐɑəɌ ɘɑɞɌɗɗɔɣɑɝɖɌɫ ɝɛɔɜɌɗɨ çȸɌɞɜɔɖɝè 8ɘɘ ɡ 20ɝɘ. 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɧ. 

Ɍ ð ȽɜɌɎəɑəɔɑ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ əɌɎɔɏɌɢɔɔ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɛɚɝɚɍɌɡ əɑɕɜɚəɌɎɔɏɌɢɔɔ; 

ɍ ð ȽɜɌɎəɑəɔɑ ɚɍɦɬɘɌ ɔɝɛɚɗɨɓɟɑɘɚɏɚ ȼȶȽ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɛɚɝɚɍɌɡ əɑɕɜɚəɌɎɔɏɌɢɔɔ. 
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ɚɞɗɔɣɌɗɌɝɨ ɘɑɒɐɟ ɏɜɟɛɛɚɕ 3DRA-RM (24,1Ñ13,2 

ɘɔə) ɔ ɏɜɟɛɛɚɕ CT-RM (42,9Ñ23,4 ɘɔə), p=0,005, 

Ɍ ɞɌɖɒɑ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ 3DRA-RM ɔ ɏɜɟɛɛɚɕ 

ɝɜɌɎəɑəɔɫ (49,7Ñ27,6 ɘɔə), p<0,001. ȰɚɝɞɚɎɑɜ-

əɚɏɚ ɜɌɓɗɔɣɔɫ ɐɗɫ ɏɜɟɛɛ ȽT-RM ɔ ɝɜɌɎəɑəɔɫ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (p=0,282) (ɜɔɝ. 3 Ɍ). 

3) ȰɚɝɞɚɎɑɜəɧɡ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ Ɏ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɜɑəɞɏɑəɚɝɖɚɛɔɔ əɌɕɐɑəɚ əɑ 

ɍɧɗɚ (p=0,353). 

4) Ȱɗɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɐɚ-

ɝɞɚɎɑɜəɧɡ ɘɑɒɏɜɟɛɛɚɎɧɡ ɜɌɓɗɔɣɔɕ ɞɌɖɒɑ ɚɍ-

əɌɜɟɒɑəɚ əɑ ɍɧɗɚ (p=0,745). ȺɐəɌɖɚ ɚɞɘɑɣɌɑɞɝɫ 

ɞɑəɐɑəɢɔɫ ɖ ɟɘɑəɨɤɑəɔɪ ɩɞɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɑɡɘɑɜəɚɏɚ əɌɎɑɐɑəɔɫ. ɉɠɠɑɖ-

ɞɔɎəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɐɗɫ ɏɜɟɛɛ 3DRA-RM, ȽT-

RM ɔ ɏɜɟɛɛɧ ɝɜɌɎəɑəɔɫ ɝɚɝɞɌɎɔɗɌ 12,25Ñ7,74, 

10,75Ñ8,41 ɔ 13,88Ñ18,21 ɘȳɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

5) Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔɘɑəɑəɔɫ ɚɐəɚɠɌɖɞɚɜ-

əɚɏɚ ɐɔɝɛɑɜɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɍɧɗɚ əɌɕɐɑəɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɑ ɜɌɓɗɔɣɔɑ Ɏ ɚɍɦɑɘɑ 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɝɜɑɐɝɞɎɌ (p<0.001) 

ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɝɜɌɎəɑəɔɫ, Ɏ ɖɚɞɚɜɚɕ ɝɜɑɐəɔɕ 

ɚɍɦɑɘ ȼȶȽ ɝɚɝɞɌɎɔɗ 156,8Ñ82,4 ɘɗ ɔ ɏɜɟɛɛɌɘɔ 

3DRA -RM ɔ ȽT-RM (79,7Ñ47,6 ɔ 57,5Ñ30,9 ɘɗ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (ɜɔɝ. 3 ɍ). 

ȳɌɖɗɪɣɑəɔɑ. 

Ⱥɛɧɞ ɛɜɔɘɑəɑəɔɫ ɞɑɡəɚɗɚɏɔɕ ɞɜɑɡɘɑɜəɚ-

ɏɚ əɌɎɑɐɑəɔɫ Ɏ ɗɑɣɑəɔɔ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ 

ɌəɑɎɜɔɓɘ ɔ ȬȮȸ Ɏ əɌɤɑɕ ɖɗɔəɔɖɑ ɟɍɑɐɔɞɑɗɨəɚ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɟɎɑɗɔɣɔɎɌɑɞ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎ. Ȯ 

ɝɜɌɎəɑəɔɔ ɝ ɐɎɟɡɘɑɜəɚɕ əɌɎɔɏɌɢɔɑɕ ɛɜɚɝɗɑɒɔ-

ɎɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɟɘɑəɨɤɑəɔɪ ɩɠɠɑɖɞɔɎəɚɕ 

ɐɚɓɧ ɚɍɗɟɣɑəɔɫ, ɚɞɘɑɣɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɚɑ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏɚ 

Ɏɜɑɘɫ ɩɘɍɚɗɔɓɌɢɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɍ 

ɞɌɖɒɑ ɝɚɖɜɌɥɑəɔɑ Ɏɜɑɘɑəɔ ɝɟɛɑɜɝɑɗɑɖɞɔɎəɚɕ 

ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɌəɑɎɜɔɓɘɧ ɔ Ɍɠɠɑɜɑəɞəɚɕ Ɍɜ-

ɞɑɜɔɔ ȬȮȸ. 

 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1. Becske  T., Jallo  G.I. Chief  Editor : Lutsep  H.L. Subarachnoid  

Hemorrhage . Updated: Oct 20, 2011. Available at: 

http://www.emedicine.medscape.com.  

2. ȶɜɧɗɚɎ Ȯ.Ȯ., ȻɜɔɜɚɐɚɎ Ȭ.Ȯ., ȻɑɞɜɔɖɚɎ Ƚ.Ƚ. ȹɑɞɜɌɎɘɌɞɔ-

ɣɑɝɖɚɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ: ɐɔɌɏəɚɝɞɔɖɌ ɔ 

ɗɑɣɑəɔɑ. Consilium Medicum. ȭɚɗɑɓəɔ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ. 2008; 

1: 14 -18.  

3. ȸɑɞɚɐɔɣɑɝɖɔɑ ȿɖɌɓɌəɔɫ 2.6.1.2944-11 "ȶɚəɞɜɚɗɨ ɩɠ-

ɠɑɖɞɔɎəɧɡ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ". 

4. Johnston S.C., Higashida R.T., Barrow D.L., Caplan L.R. et al.  

Recommendations for the endovascular treatment of intracranial 

aneurysms. A statement for health care professionals from the 

Committee on Cerebrovascular Imag ing of the American Heart 

Association Council on Cardiovascular Radiology. Stroke. 2002; 

33: 2536 -2544.  

5. Debrun G.M., Aletich V.A., Kehrli P. et al. Selection of cerebral 

aneurysms for treatment using Guglielmi detachable coils: The 

preliminary Universit y of Illinois at Chicago experience. Neur o-

surgery. 1998; 43: 1281 -1295.  

6. Debrun G.M., Aletich V.A., Kehrli P., Misra M., Ausman J.I., 

Charbel F. Selection of cerebral aneurysms for treatment using 

Guglielmi detachable coils: the preliminary University of  Illinois 

at Chicago experience. Neurosurgery. 1998; 43: 1281 ð1295.  

7. Fernandez Zubillaga A., Guglielmi G., Vinuela F., Duckwiler 

G.R. Endovascular occlusion of intracranial aneurysms with 

electrically detachable coils: correlation of aneurysm neck size 

and treatment results. AJNR Am. J. Neuroradiol. 1994; 15: 815 ð

820.  

8. ȽɎɔɝɞɚɎ Ȱ.Ȯ., ȻɌɎɗɚɎ Ⱥ.Ȭ., ȶɌəɐɧɍɌ Ȱ.Ȯ.,  ȹɔɖɔɞɔə Ȭ.ȴ., 

ȽɌɎɑɗɗɚ Ȭ.Ȯ., ȷɌəɐɔɖ Ƚ.Ȭ., ȬɜɤɔəɚɎ ȭ.Ȯ. ȳəɌɣɑəɔɑ Ɏəɟɞɜɔ-

ɝɚɝɟɐɔɝɞɚɏɚ ɘɑɞɚɐɌ Ɏ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɌəɑɎɜɔɓɘɌɞɔ-

ɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȹɑɕɜɚɡɔɜɟɜɏɔɫ. 2011; 1: 

21 -28.  

9. Gallas S., Januel A.C., Pa sco A., Drouineau J., Gabrillargeus 

J., Gaston A., Cognard C., Herbreteau D. Long -term follow -up of 

1036 cerebral aneurysms treated by bare coils: a multicentric 

cohort treated between 1988 and 2003. J. Amer. J. Neuroradiol. 

2009; 30 (10): 1986 -1992.  

 

References :  

1. Becske T, Jallo G. I. Editor: H. L. Lutsep Subarachnoid He m-

orrhage. Updated: October 20, 2011. Available at: 

http://www.emedicine.medscape.com.  

2. Krylov V.V., Prirodov A.V., Petrikov S.S. Non -traumatic su b-

arachnoid hemorrhage: diagnosis and  treatment. Clinic "Med i-

cum" Consultation. Heart disease and blood vessels. 2008; 1: 

14 -18 (in Russian).  

3. 2.6.1.2944 -11 Monitoring of the effective doses to patients in 

medical x -ray examinations (in Russian).  

4. Johnston S.C., Higashida R.T., Barrow D.L ., Caplan L.R. et al.  

Recommendations for the endovascular treatment of intracranial 

aneurysms. A statement for health care professionals from the 

Committee on Cer ebrovascular Imaging of the American Heart 

Association Council on Cardiovascular Radiology. Stroke. 2002; 

33: 2536 -2544.  

5. Debrun G. M., Aletich VA, Kehrli P. et al. The choice of a brain 

aneurysm for treatment using Guglielmi detachable coils: the 

preliminary University of Illinois at Chicago experience. Neur o-

surgery. 1998; 43: 1281 -1295.  

6. Debrun G. M., Aletich VA, Kehrli P. Misra, M., Au sman J. I., 

Charbel F. selection of aneurysm of the brain, for treatment u s-

ing Guglielmi detachable coils: the pr eliminary University of 

Illinois at Chicago experience. Neu rosurgery. 1998; 43: 1281 -

1295.  

7. Fernandez Zubillaga A., Guglielmi G., Vinuela F., Duckwiler 

G.R. Endovascular occlusion of intracranial aneurysms with 

electrically detachable coils: correlation of aneurysm neck size 

and treatment results. AJNR Am. J. Neuroradiol. 1994; 15: 815 ð

820.  

8. Svis tov D. V., Pavlov O. A., Kandyba D. V., Nikitin A.I., Savello 

A.V., Landik S. A., Arshinov B.V. The Significance of intravasc u-

lar method in treatment of patients with aneurysmal disease of 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):30-37     DOI:10.21569/2222-7415-2016-6-3-30-37               ʉʪʨʘʥʠʮʘ  37 
 

the brain. Neurosurgery. 2011; 1: 21 -28 (in Russian).  

9. Gallas S. , Januel A.C., Pasco A., Drouineau J., Gabri llargeus 

J., Gaston A., Cognard C., Herbreteau D. Long -term follow -up of 

1036 cerebral aneurysms treated by bare coils: a multicentric 

cohort treated between 1988 and 2003. J. Amer. J. Neuroradiol. 

2009; 30 (10):  1986 -1992.  

  

 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):38-47       DOI:10.21569/2222-7415-2016-6-3-38-47               ʉʪʨʘʥʠʮʘ  38 
  

 

 

ȽȺȻȺȽȾȬȮȷȱȹȴȱ ȼȱȳȿȷɈȾȬȾȺȮ ȴȳȸȱȼȱȹȴɋ ȽȾȱȻȱȹȴ ȽȾȱȹȺȳȴȼȺȮȬȹȴɋ 

ȻȼȺȽȮȱȾȬ ȶȺȼȺȹȬȼȹɇɁ ȬȼȾȱȼȴȵ Ȼȼȴ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ, 

ȮȹȿȾȼȴȽȺȽȿȰȴȽȾȺȸ ȿȷɈȾȼȬȳȮȿȶȺȮȺȸ ȴȽȽȷȱȰȺȮȬȹȴȴ ȴ ȶȺȼȺȹȬȼȹȺȵ 

ȬȹȯȴȺȯȼȬɀȴȴ 

 

ɄɌɍɌəɚɎɌ ȸ.Ƚ. 

 
ȷɌɟɜɑɌɞ Ȼɜɑɘɔɔ ɘɚɗɚɐɧɘ ɟɣɑəɧɘ ɔɘɑəɔ Ɋ.ȹ. ȽɚɖɚɗɚɎɌ ɓɌ əɌɟɣəɟɪ ɜɌɍɚɞɟ ɛɚ  

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȶɚəɏɜɑɝɝɌ çȼɌɐɔɚɗɚɏɔɫ ð 2016è  
 

ɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚ-

ɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɞɚɫəɔɫ ɛɜɚɝɎɑɞɌ, ɝɞɑəɚɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) ɔ 

ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɔɡ ɛɜɚɝɎɑɞɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȽɚɛɚɝɞɌɎɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɫ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌ-

əɔɫ ɛɜɚɝɎɑɞɌ (ȽȽȻ) ȶȬ ɛɜɔ ȶȾ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚɜɚəɌɜəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ (ȶȬȯ) ɔ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȮȽȿȳȴ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 36 ɍɚɗɨəɧɡ ɝ ɐɔɌɏəɚɓɚɘ 

ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ ɚɞɐɑɗɑəɔɔ əɑ-

ɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɀȯȭȿ çȼȶȹȻȶè ȸɔəɓɐɜɌɎɌ ȼɀ. ȽɚɛɚɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ȶȾ, 

ȮȽȿȳȴ ɔ ȶȬȯ Ɏɝɑɡ ɍɚɗɨəɧɡ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ. Ⱥɢɑəɑəɚ Ɏɗɔɫəɔɑ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȶȬ əɌ ɜɌɓɗɔɣɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɫ ȽȽȻ ɩɞɔɘɔ ɘɑɞɚɐɌ-

ɘɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɚɢɑəɖɌ ȽȽȻ ȶȬ ɝ ɛɚɘɚɥɨɪ ȶȾ ɘɌɖɝɔɘɌɗɨəɚ ɛɜɔ-

ɍɗɔɒɑəɌ ɖ ɜɑɓɟɗɨɞɌɞɌɘ ȮȽȿȳȴ. Ȼɚ ɐɌəəɧɘ ȶȬȯ əɌɍɗɪɐɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ çɓɌəɔɒɑəɔɪè 

ɓəɌɣɑəɔɕ ȽȽȻ ȶȬ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȮȽȿȳȴ ɔ ȶȾ. ȳɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɛɚɗɚɒɔɞɑɗɨəɧɘ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ ȶȬ Ɏ ɘɑɝɞɑ ɝɟɒɑəɔɫ ɔɡ ɛɜɚɝɎɑɞɌ ɔ çɓɌəɔɒɑəɔɑɘè ȽȽȻ ɛɜɔ ȶȬȯ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɓɘɑɜɑəɔɕ ɛɜɔ ȶȾ ɔ ȮȽȿȳȴ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

ȮɧɎɚɐɧ. ȼɑɓɟɗɨɞɌɞɧ ȶȾ ɡɚɜɚɤɚ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɐɌəəɧɘɔ ȮȽȿȳȴ. ȹɌɍɗɪɐɌɑɞɝɫ 

ɞɑəɐɑəɢɔɫ ɖ çɓɌəɔɒɑəɔɪè ɓəɌɣɑəɔɕ ȽȽȻ ȶȬ ɛɜɔ ȶȬȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔɓ-

ɘɑɜɑəɔɕ ɛɜɔ ȮȽȿȳȴ ɔ ȶȾ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȶȾ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ, Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, əɑɔəɎɌɓɔɎəɌɫ ɚɢɑəɖɌ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ.                                                                                                               
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ȽOMPARISON OF CORONARY STENOSIS DEGREE ȽOMPARISON OF CORONARY 

STENOSIS DEGREE MEASUREMENTS WITH COMPUTED TOMOGRAPHY, INTRAVAS-

CULAR ULTRASOUND AND CORONARY ANGIOGRAPHYMEASUREMENTS WITH 

COMPUTED TOMOGRAPHY, INTRAVASCULAR ULTRASOUND AND CORONARY 

ANGIOGRAPHY 

 

Shabanova M.S.  
 

omputed tomography (CT) is the only non -invasive method of coronary lumen and 

walls imaging and assessment of lumen stenosis degree.  

Purpose.  To compare CT data with invasive coronary angiography (CAG) and i n-

travascular ultrasound (IVUS) in evaluation of coronary stenosis degree.  

Materials and methods.  Thirty -six patients with ischemic heart disease were i n-

cluded. All patients were hospit alized in the department of emergency cardiology of Russian 

Cardiology Research and Production Complex. We compared CT, IVUS and CAG results in 

all patients. The influence of positive remodeling on some discrepancy in measurements of 

coronary stenosis degr ee was assessed by these methods.  

Results.  It was found that the assessment of coronary stenosis degree with CT is 

possible approached to IVUS results. CAG had a tendency to óunderestimateó stenosis de-

gree in comparison with IVUS and CT results. Dependenc ies between the positive remode l-

ing of the coronary arteries and stenosis degree òunderestimationó by CAG in comparison 

with IVUS and CT have not been identified.  

Conclusions.  CT results are correlated well with IVUS data. CAG results show a te n-

dency to òunderestimateó stenosis degree compared with IVUS and CT. 

 
Keywords: coronary arteries, computed tomography, coronary CT, intravascular u l-

trasound, non -invasive coronary assessment, atherosclerosis, stenosis degree.  
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ɚɏɗɌɝəɚ ɐɌəəɧɘ Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌ-

ɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ Ɏ 2012 ɏɚɐɟ 7,4 

ɘɔɗɗɔɚəɌ ɣɑɗɚɎɑɖ ɟɘɑɜɗɔ ɚɞ ɔɤɑɘɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ) [1]. ȸɚɜɠɚɗɚɏɔɣɑ-

ɝɖɔɘ ɝɟɍɝɞɜɌɞɚɘ ȴȭȽ Ɏ 95% ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ 

Ɍɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ȶȬ) [2].  

çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɚ-

ɝɎɑɞɌ ȶȬ ɝɣɔɞɌɑɞɝɫ ɝɑɗɑɖɞɔɎəɌɫ ɖɚɜɚəɌɜɚɌə-

ɏɔɚɏɜɌɠɔɫ (ȶȬȯ) [3]. Ȼɜɔ ȶȬȯ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɞɚɗɨɖɚ ɛɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ ɔ Ɏəɟɞɜɑəəɔɕ ɖɚəɞɟɜ 

ɝɞɑəɖɔ ɝɚɝɟɐɌ. ȮɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɔɑ ɍɗɫɤɖɔ (ȬȽȭ) ɐɌəəɧɘ ɘɑɞɚɐɚɘ əɑ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ əɑɐɚ-

ɚɢɑəɔɎɌɑɞɝɫ ɝɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ 

(ȽȽȻ) ɎɝɗɑɐɝɞɎɔɑ ɔɓɎɔɞɚɝɞɔ ɝɚɝɟɐɚɎ, ɟɝɞɨɑɎɧɡ ɔ 

ɍɔɠɟɜɖɌɢɔɚəəɧɡ ɛɚɜɌɒɑəɔɕ. ȾɌɖɒɑ əɑɚɍɡɚɐɔ-

ɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȶȬȯ ɝɚɛɜɫɒɑəɌ ɝ ɜɔɝɖɚɘ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ 

[4, 5].  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ əɑɔəɎɌɓɔɎ-

əɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɚɝɎɑɞɌ ɔ ɝɞɑəɖɔ 

ȶȬ ɔ ɚɢɑəɖɔ ȽȽȻ. Ⱥɍɚɍɥɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ 27 

ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ ɝɜɌɎəɔɎɌɗɔ ȶȬȯ ɝ ȶȾ, 

Ɏɧɛɚɗəɑəəɧɡ əɌ ɞɚɘɚɏɜɌɠɌɡ ɝ 64 ɜɫɐɌɘɔ ɐɑ-

ɞɑɖɞɚɜɚɎ, ɔɓɗɚɒɑəɧ Ɏ ɘɑɞɌ-ɌəɌɗɔɓɑ Abdulla J. ɝ 

ɝɚɌɎɞɚɜɌɘɔ [6]. Ƚɛɑɢɔɠɔɣəɚɝɞɨ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɌɫ (ȻȻɂ) ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ 

ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ (ȺȻɂ) ɘɑɞɚɐɌ ɝɚ-

ɝɞɌɎɔɗɔ, Ɏ  ɝɜɑɐəɑɘ, 86%, 96%, 96% ɔ 83%  ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɜɌɍɚɞɑ Junyan Sun ɝ ɝɚɌɎɞɚɜɌ-

ɘɔ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ, Ɏɧɛɚɗ-

əɑəəɚɕ əɌ ɞɚɘɚɏɜɌɠɑ ɝ 64 ɜɫɐɌɘɔ ɐɑɞɑɖɞɑɜɚɎ, ɔ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ (ȮȽȿȳȴ) ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ȻȻɂ, ȺȻɂ ȶȾ ɝɚɝɞɌɎɔɗɔ 97%, 90%, 90% ɔ 97% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ [7]. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ȶȾ ȶȬ Ɏ ɚɢɑəɖɑ 

ȽȽȻ Ɍɜɞɑɜɔɕ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ȶȬȯ ɔ ȮȽȿȳȴ. 
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ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 36 ɍɚɗɨ-

əɧɡ ɝ ɐɔɌɏəɚɓɚɘ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ, 

əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ ɚɞ-

ɐɑɗɑəɔɔ əɑɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ȴəɝɞɔɞɟɞɌ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘɑəɔ Ȭ.ȷ. ȸɫɝəɔɖɚ-

ɎɌ ɀȯȭȿ çȼȶȹȻȶè ȸɔəɓɐɜɌɎɌ ȼɀ ɝ 2009 ɏ. ɛɚ 

2016 ɏ. ȶɗɔəɔɣɑɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ 

ɛɜɔɎɑɐɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɔɝɨ ɍɚɗɨəɧɑ ɝɚ 

ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ ɔ ɚɝɞɜɧɘ ɖɚɜɚəɌɜ-

əɧɘ ɝɔəɐɜɚɘɚɘ (ȺȶȽ), ɖɚɞɚɜɧɘ ɛɚ ɖɗɔəɔɣɑ-

ɝɖɔɘ ɛɚɖɌɓɌəɔɫɘ ɛɜɚɎɑɐɑəɔɑ ȶȬȯ ɘɚɏɗɚ ɍɧɞɨ 

ɚɞɝɜɚɣɑəɚ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ȶȾ ɛɜɚɎɚɐɔɗɌɝɨ ɐɚ 

Ɏɧɛɚɗəɑəɔɫ ȶȬȯ ɔ ȮȽȿȳȴ. ȶɜɔɞɑɜɔɑɘ ɔɝɖɗɪ-

ɣɑəɔɫ ɍɚɗɨəɧɡ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ əɌɗɔ-

ɣɔɑ Ɏ ɌəɌɘəɑɓɑ ɌɚɜɞɚɖɚɜɚəɌɜəɚɏɚ ɔ ɘɌɘɘɌɜɚ-

ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ. Ȯɝɑ ɛɌɢɔɑəɞɧ 

ɛɚɐɛɔɝɧɎɌɗɔ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ ɚ 

ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑ-

ɐɑəɔɑɘ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ (ȼȶȻ). 

ȴɝɝɗɑɐɚɎɌəɔɑ əɑ Ɏɧɛɚɗəɫɗɚɝɨ ɍɚɗɨəɧɘ ɛɜɔ 

əɌɗɔɣɔɔ ɚɍɥɑɛɜɔəɫɞɧɡ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ (Ɍɗ-

ɗɑɜɏɔɔ əɌ ɕɚɐɝɚɐɑɜɒɌɥɔɕ ȼȶȻ, ɟɜɚɎəɑ ɖɗɔɜɑə-

ɝɌ ɖɜɑɌɞɔəɔəɌ ɘɑəɑɑ 45 ɘɗ/ɘɔə). ȶȾ ȶȬ ɛɜɚɎɚ-

ɐɔɗɌɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ çAquilion 

64è (Toshiba, ɋɛɚəɔɫ) ɝ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɑɕ ɝɚɏɗɌɝəɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚ-

ɖɚɗɟ. ȹɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ ɝɚɝɞɌɎɗɫɗɚ 120-

140 ɖȮ, Ɏɜɑɘɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ð 100 -200 ɘɝ,  

ɞɚɗɥɔəɌ ɔ ɖɚɗɗɔɘɌɢɔɫ ɝɜɑɓɌ ð 0,5 ɘɘ. ȷɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ ɝɚɝɞɌɎɗɫɗɌ 15-20 ɘȳɎ. ȶɜɔɞɑɜɔɑɘ ɔɝ-

ɖɗɪɣɑəɔɫ ɍɚɗɨəɧɡ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ əɌɞɔɎəɚɕ 

ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔ-

əɚɓ ȶȬ [8]. ȮɧɜɌɒɑəəɧɘ ɖɌɗɨɢɔəɚɓɚɘ ɝɣɔɞɌɗɚɝɨ 

ɓəɌɣɑəɔɑ ɖɌɗɨɢɔɑɎɚɏɚ ɔəɐɑɖɝɌ (ȶȴ) ɛɚ ȬɏɌɞɝɞɚ-

əɟ ɍɚɗɑɑ 600 ɑɐ. ɔɗɔ əɌɗɔɣɔɑ ɗɚɖɌɗɨəɚɏɚ ɟɣɌɝɞ-

ɖɌ ɘɌɝɝɔɎəɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɝɔɘɛɞɚɘ-ɝɎɫɓɌəəɚɕ 

Ɍɜɞɑɜɔɔ, ɚɛɜɑɐɑɗɑəəɚɕ ɛɚ ɐɌəəɧɘ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȺɍɜɌɍɚɞɖɌ 

ɐɌəəɧɡ ɛɜɚɎɚɐɔɗɌɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɞɚɘɚ-

ɏɜɌɠɌ ɔ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ Vitrea 2 Ɏɑɜɝɔɕ 2,0 ɔ 

4,0 (Vital images Inc., U.S.A.): Ɏɧɛɚɗəɫɗɔɝɨ 

ɞɜɑɡɘɑɜəɧɑ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ȶȬ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. Ȼɜɔ 

ɚɍɜɌɍɚɞɖɑ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɝɞɌəɐɌɜɞɔɓɔ-

ɜɚɎɌəəɚɑ ɐɑɗɑəɔɑ ȶȬ əɌ 17 ɝɑɏɘɑəɞɚɎ (American 

Heart Association, 1999). ȴɓ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔ-

ɓɌ ɔɝɖɗɪɣɌɗɔɝɨ ɝɑɏɘɑəɞɧ ȶȬ ɝ əɑɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɧɘ ɖɌɣɑɝɞɎɚɘ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɎɝɗɑɐɝɞɎɔɑ ɎɧɜɌɒɑəəɧɡ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑ-

əɔɫ ɝɑɜɐɢɌ Ɏ ɛɜɚɑɖɢɔɔ ȶȬ ɔ ɝɑɏɘɑəɞɧ, ɐɔɌɘɑɞɜ 

ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɗɫɗ ɘɑəɑɑ 2 ɘɘ. 

Ȯ ɛɚɜɌɒɑəəɧɡ ɝɑɏɘɑəɞɌɡ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɞɔɛɧ ȬȽȭ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɔ ɚɍɦɑɘɌ 

Ɏɖɗɪɣɑəɔɕ ɖɌɗɨɢɔɫ. ȶɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɍɗɫɤ-

ɖɔ ɔɘɑɗɔ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɧɝɚɖɟɪ ɜɑəɞɏɑ-

əɚɎɝɖɟɪ ɛɗɚɞəɚɝɞɨ (130 ɔ ɍɚɗɑɑ ɑɐɔəɔɢ ɁɌɟəɝ-

ɠɔɗɨɐɌ); ɘɫɏɖɔɑ ɍɗɫɤɖɔ ð  çɘɫɏɖɚɞɖɌəɟɪè ɔɗɔ 

əɔɓɖɟɪ  ɛɗɚɞəɚɝɞɨ  (ɘɑəɑɑ  130  ɑɐɔəɔɢ  ɁɌɟəɝ 

ȾɌɍɗɔɢɌ ʈ1.     ȺɍɥɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɍɚɗɨəɧɡ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ (n=36)  

ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ (%), ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ (ʩʨʝʜʥʝʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ) 

ʄʫʞʩʢʦʡ ʧʦʣ 29 (86,5 %) 

ʉʨʝ
ʥʠʡ ʚʦʟʨʘʩʪ, ʛʦʜʳ 55,4Ñ13,9 

ɸʣʠʤʝʥʪʘʨʥʦʝ ʦʞʠʨʝʥʠʝ 8 (26,7%) 

ʉʨʝʜʥʠʡ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʢʛ/ʤ
2 

26,8Ñ4,0 

ʂʫʨʝʥʠʝ 18 (34,6%) 

ʆʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 8 (23,3%) 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 21 (70,0%) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 1 (3,3%) 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ 10 (33,3%) 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʤʤʦʣʴ/ʣ 4,9Ñ1,0 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʠʛʣʠʮʝʨʠʜʦ
 4 (13,3%) 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʤʤʦʣʴ/ʣ 1,9Ñ1,1 

ʇʝʨʝʥʝʩʝʥʥʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʚ ʘʥʘʤʥʝʟʝ 7 (23,3%) 

ʊʝʯʝʥʠʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ 

ʆʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨ
ʘ 12 (33,3%) 

ʅʝʩʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 18 (50%) 

ʉʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 4 (11,1%) 

ɹʝʟʙʦʣʝʚʘʷ ʠʰʝʤʠʷ ʤʠʦʢʘʨʜʘ 2 (5,6%) 
 

   
 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):38-47       DOI:10.21569/2222-7415-2016-6-3-38-47               ʉʪʨʘʥʠʮʘ  41 
  

ɠɔɗɨɐɌ); ɖ ɖɚɘɍɔəɔɜɚɎɌəəɧɘ ɍɗɫɤɖɌɘ ɚɞəɚɝɔ-

ɗɔɝɨ ɍɗɫɤɖɔ çɘɫɏɖɚɞɖɌəɚɕè ɛɗɚɞəɚɝɞɔ ɝ  Ɏɖɗɪ-

ɣɑəɔɫɘɔ ɖɌɗɨɢɔəɌɞɚɎ (əɑ ɍɚɗɑɑ  50% ɚɞ ɚɍɥɑɏɚ 

ɚɍɦɑɘɌ ɍɗɫɤɖɔ). 

ȽȽȻ ɚɛɜɑɐɑɗɫɗɌɝɨ əɌ ɛɚɛɑɜɑɣəɧɡ ɝɜɑɓɌɡ ɔ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ ȶȬ ɛɚ ɠɚɜ-

ɘɟɗɑ:          ɝɞɑɛɑəɨ ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ = (Ƚ-

Ȭ)/Ƚɡ100%, 

 ɏɐɑ Ȭ ð ɐɔɌɘɑɞɜ ɚɝɞɌɞɚɣəɚɏɚ ɛɜɚɝɎɑɞɌ Ɍɜ-

ɞɑɜɔɔ,  

Ƚ ð ɚɍɥɔɕ ɐɔɌɘɑɞɜ Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɝɟɒɑ-

əɔɫ, ɎɖɗɪɣɌɫ ȬȽȭ (ɜɔɝ. 1) [9]. 

ȶɜɚɘɑ ɞɚɏɚ, ɚɢɑəɔɎɌɗɚɝɨ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ 

Ɍɜɞɑɜɔɔ Ɏ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔ ɔɓɘɑəɑəəɚɘ 

ɟɣɌɝɞɖɑ. Ȼɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɑ ɟɎɑɗɔɣɑəɔɑ ɛɗɚ-

ɥɌɐɔ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɝɚɝɟɐɌ Ɏ ɘɑɝɞɑ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ 

ɜɑɠɑɜɑəɞəɧɡ ɟɣɌɝɞɖɚɎ. Ȯ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞ-

əɧɡ ɟɣɌɝɞɖɚɎ ɎɧɍɔɜɌɗɔɝɨ əɑɛɚɜɌɒɑəəɧɑ 

ɟɣɌɝɞɖɔ ɝɚɝɟɐɌ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɜɚɖɝɔɘɌɗɨəɑɑ 

ɔ ɐɔɝɞɌɗɨəɑɑ ȬȽȭ Ɏ ɛɜɑɐɑɗɌɡ ɚɐəɚɏɚ ɝɑɏɘɑəɞɌ. 

Ȼɜɔ ɐɔɠɠɟɓəɚɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɘ ɛɚɜɌɒɑ-

əɔɔ ȶȬ ɐɌəəɧɕ ɛɌɜɌɘɑɞɜ əɑ ɟɣɔɞɧɎɌɗɝɫ Ɏ ɝɎɫ-

ɓɔ ɝ əɑɎɚɓɘɚɒəɚɝɞɨɪ ɎɧɍɚɜɌ ɜɑɠɑɜɑəɞəɧɡ 

ɟɣɌɝɞɖɚɎ. Ȱɗɫ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɩɞɚɏɚ ɛɌ-

ɜɌɘɑɞɜɌ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɔəɐɑɖɝ ɜɑɘɚɐɑɗɔɜɚɎɌ-

əɔɫ (ȴȼ), ɖɚɞɚɜɧɕ ɜɌɝɝɣɔɞɧɎɌɗɝɫ ɛɚ ɠɚɜɘɟɗɌɘ:  

ȴȼ = Ȱ1/Ȱ2, 

 ɏɐɑ ȴȼ ð ɔəɐɑɖɝ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ,  

Ȱ1 ð əɌɜɟɒəɧɕ ɐɔɌɘɑɞɜ ȶȬ əɌ ɟɜɚɎəɑ 

ɍɗɫɤɖɔ,  

Ȱ2  ðəɌɜɟɒəɧɕ ɐɔɌɘɑɞɜ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɜɑɠɑɜɑəɞəɚɏɚ ɟɣɌɝɞɖɌ, 

 ɔɗɔ ȴȼ = Ȱ1/Ȱ3,  

ɏɐɑ Ȱ3  ð əɌɜɟɒəɧɕ ɐɔɌɘɑɞɜ ɐɔɝɞɌɗɨəɚɏɚ 

ɜɑɠɑɜɑəɞəɚɏɚ ɟɣɌɝɞɖɌ.  

ȮɞɚɜɌɫ ɠɚɜɘɟɗɌ ɛɜɔɘɑəɫɗɌɝɨ Ɏ ɝɗɟɣɌɑ əɑ-

Ɏɚɓɘɚɒəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɜɑɠɑ-

ɜɑəɞəɚɏɚ ɟɣɌɝɞɖɌ. ȼɑɘɚɐɑɗɔɜɚɎɌəɔɑ ȶȬ ɝɣɔɞɌ-

ɗɚɝɨ ɛɚɗɚɒɔɞɑɗɨəɧɘ  ɛɜɔ ɓəɌɣɑəɔɔ ȴȼ ɍɚɗɑɑ 

1,05. (ɜɔɝ. 2, 3) [10].  

Ȯɝɑɘ ɍɚɗɨəɧɘ ɎɧɛɚɗəɫɗɌɝɨ ȶȬȯ əɌ ɜɑəɞ-

ɏɑəɚɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɕ ɟɝɞɌəɚɎɖɑ Allura Xper 

FD 10 (Philips, ȹɔɐɑɜɗɌəɐɧ) ɜɌɐɔɌɗɨəɧɘ ɐɚɝɞɟ-

ɛɚɘ. ȽȽȻ Ɍɜɞɑɜɔɔ ɚɛɜɑɐɑɗɫɗɔ ɎɔɓɟɌɗɨəɚ ɔ Ɏ 

ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Xcelera (Philips, ȹɔɐɑɜɗɌəɐɧ).  

ȮȽȿȳȴ ȶȬ ɝ ɢɑɗɨɪ ɟɞɚɣəɑəɔɫ ȽȽȻ ɛɜɚɎɚ-

ɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ iLAB IVUS Console (Boston 

Scientific) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɌɞɣɔɖɌ Atlantis 40 ȸHz. Ȼɚ 

ɖɚɜɚəɌɜəɚɘɟ ɛɜɚɎɚɐəɔɖɟ Ɏ Ɍɜɞɑɜɔɪ ɐɔɌɘɑɞɜɚɘ 

əɑ ɘɑəɑɑ 2,5 ɘɘ, ɔɘɑɪɥɟɪ ɘɔəɔɘɌɗɨəɧɕ ɚɝɞɌ-

ɞɚɣəɧɕ ɛɜɚɝɎɑɞ əɑ ɘɑəɑɑ 1,5 ɘɘ, ɎɎɚɐɔɗɝɫ Ɏɧ-

ɤɑɟɖɌɓɌəəɧɕ ɐɌɞɣɔɖ ɔ ɎɧɛɚɗəɫɗɌɝɨ ɚɍɜɌɞəɌɫ 

ɞɜɌɖɢɔɫ Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɝɚ ɝɖɚɜɚ-

ɝɞɨɪ 0,5 ɔɗɔ 1 ɘɘ/ɝ. Ȼɜɚɞɫɒɑəəɚɝɞɨ ɚɐəɚɕ 

ɞɜɌɖɢɔɔ ɝɚɝɞɌɎɗɫɗɌ əɑ ɘɑəɑɑ 40 ɘɘ. ȰɗɔəɌ ɐɌɞ-

ɣɔɖɌ ɛɚɓɎɚɗɫɗɌ ɚɡɎɌɞɔɞɨ ɓɚəɟ ɔəɞɑɜɑɝɌ Ɏ ɛɜɚɖ-

ɝɔɘɌɗɨəɧɡ ɔ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ȶȬ ɛɜɚɞɫɒɑəəɚ-

ɝɞɨɪ 110 ɘɘ. Ⱦɔɛɧ ȬȽȭ ɛɜɔ ȮȽȿȳȴ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ ɎɔɓɟɌɗɨəɚ Ɏ çɝɑɜɚɕ ɤɖɌɗɑè ɔ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ð  

iMap (ɢɎɑɞɚɎɚɏɚ ɖɚɐɔɜɚɎɌəɔɫ ɖɚɘɛɚəɑəɞɚɎ 

ɍɗɫɤɑɖ). ȽȽȻ ɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ Ɍɜɞɑɜɔɔ ɔɓ-

ɘɑɜɫɗɔɝɨ Ɏ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɝ Ɏɔɓɟ-

Ɍɗɨəɧɘ ɜɑɐɌɖɞɔɜɚɎɌəɔɑɘ ɏɜɌəɔɢ ɌɎɞɚɘɌɞɔɣɑ-

ɝɖɔɡ ɔɓɘɑɜɑəɔɕ əɌ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɝɞɌə-

ɢɔɔ. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɔɓɚɍɜɌɒɑəɔɕ ȶȬ, ɛɚ-

ɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ȶȾ ɔ ȮȽȿȳȴ, ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɓɌɐɌəəɚɏɚ ɐɗɫ ɝɜɌɎəɑəɔɫ 

ɝɑɏɘɑəɞɌ ȶȬ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɚɜɔɑə-

ɞɔɜɧ: ɜɌɝɝɞɚɫəɔɑ ɚɞ ɟɝɞɨɫ Ɍɜɞɑɜɔɔ, ɗɚɖɌɗɔɓɌ-

ɢɔɫ ɟɝɞɨɑɎ ɍɚɖɚɎɧɡ ɎɑɞɎɑɕ, ɖɌɗɨɢɔəɌɞɧ Ɏ ɝɞɑə-

ɖɌɡ Ɍɜɞɑɜɔɕ. ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɑɏɘɑəɞɧ ȶȬ, Ɏ 

ɖɚɞɚɜɧɡ ɛɚ ɐɌəəɧɘ ȮȽȿȳȴ ȽȽȻ ɝɚɝɞɌɎɗɫɗɌ ɚɞ 

35% ɐɚ 90%. Ȼɜɔ ɌəɌɗɔɓɑ ȽȽȻ ȶȬ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔɝɨ ɖɌɖ Ɍɍɝɚɗɪɞəɧɑ Ɏɑɗɔɣɔəɧ, ɞɌɖ ɔ 5 ɝɞɌə-

ɐɌɜɞəɧɡ ɏɜɌɐɌɢɔɕ ȽȽȻ: ç0è ð əɑɞ ɝɟɒɑəɔɫ ɛɜɚ-

ɝɎɑɞɌ; ç1è ð ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɐɚ 49%; ç2è ð əɌ 

 

ȼɔɝ. 1. 

ȼɔɝ. 1.   ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.   

ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɗɑɎɚɕ ɖɚɜɚ-

əɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ ɝɚɝɟɐɌ Ɏ ɘɑɝɞɑ 

ɍɗɫɤɖɔ. ȴɓɘɑɜɑəɔɑ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ 

ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ (Ȭ ð ɐɔɌɘɑɞɜ ɚɝɞɌɞɚɣəɚɏɚ ɛɜɚ-

ɝɎɑɞɌ Ɍɜɞɑɜɔɔ, Ƚ ð ɚɍɥɔɕ ɐɔɌɘɑɞɜ Ɍɜɞɑɜɔɔ). 

 

ȼɔɝ. 2. 

ȼɔɝ. 2.   ȽɡɑɘɌ. ȴɓɘɑɜɑəɔɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔ ɔɓɘɑəɑəəɚɏɚ ɟɣɌɝɞɖɌ 

Ɍɜɞɑɜɔɔ.  

(Ȱ1 ð ɐɔɌɘɑɞɜ ɝɚɝɟɐɌ Ɏ ɛɚɜɌɒɑəəɚɘ ɟɣɌɝɞɖɑ, Ȱ2 

ɔ Ȱ3 ð ɐɔɌɘɑɞɜɧ ɝɚɝɟɐɌ Ɏ əɑɔɓɘɑəɑəəɧɡ ɛɜɚɖ-

ɝɔɘɌɗɨəɚɘ ɔ ɐɔɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɌɡ). 
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50 - 70%; ç3è ð əɌ 70 - 99%, ç4è ð 100%. ȿɣɌɝɞɖɔ 

ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɝɚ ɓəɌɣɑəɔɫɘɔ ɏɜɌɐɌɢɔɕ ç0è ɔ 

ç4è ɔɝɖɗɪɣɌɗɔɝɨ ɔɓ ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ. Ȯ 5 

ɝɑɏɘɑəɞɌɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɞɑəɚɓɧ ɏɜɌɐɌɢɔɔ ç1è, Ɏ 

16 ɝɑɏɘɑəɞɌɡ ð ɝɞɑəɚɓɧ ɏɜɌɐɌɢɔɔ ç2è, Ɏ 30 ɝɑɏ-

ɘɑəɞɌɡ ð ɝɞɑəɚɓɧ ɏɜɌɐɌɢɔɔ ç3è. Ƚɜɑɐəɫɫ ɐɗɔ-

ɞɑɗɨəɚɝɞɨ ɛɑɜɔɚɐɌ, Ɏ ɞɑɣɑəɔɑ ɖɚɞɚɜɚɏɚ Ɏɧɛɚɗ-

əɫɗɔɝɨ Ɏɝɑ ɞɜɔ ɘɑɞɚɐɌ ð ȶȾ, ȮȽȿȳȴ ɔ ȶȬȯ, ɝɚ-

ɝɞɌɎɔɗɌ 72 ɣɌɝɌ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏɧɛɚɗəɫɗɝɫ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ çMicrosoft Excelè. Ȱɗɫ 

ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɓəɌɣɑəɔɕ ɚɍɥɑɕ ɡɌɜɌɖɞɑɜɔ-

ɝɞɔɖɔ ɍɚɗɨəɧɡ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɔ ɝɞɌəɐɌɜɞ-

əɧɑ ɚɞɖɗɚəɑəɔɫ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ 

ɔɓɘɑɜɑəɔɫ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ 

ȶȬ ɘɑɞɚɐɌɘɔ ȶȾ, ȶȬȯ ɔ ȮȽȿȳȴ ɛɜɚɎɚɐɔɗɝɫ ɝ 

ɛɚɘɚɥɨɪ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ȿɔɗ-

ɖɚɖɝɚəɌ ɔ ȸɌəəɌ-ȿɔɞəɔ, ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌ-

ɗɔɓɌ ɛɚ Ƚɛɔɜɘɑəɟ ɔ ɌəɌɗɔɓɌ ɐɔɌɏɜɌɘɘ ɜɌɝɝɑɫ-

əɔɫ ɛɚ ɘɑɞɚɐɟ ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ. ȳɌ ɔɝɞɔəəɧɑ 

ɓəɌɣɑəɔɫ ɔɓɘɑɜɫɑɘɚɕ Ɏɑɗɔɣɔəɧ ɛɜɔəɔɘɌɗɔɝɨ 

ɜɌɓəɔɢɧ ɔɡ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ, ɔɓɘɑɜɑəəɧɑ 

ɐɎɟɘɫ ɘɑɞɚɐɌɘɔ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɐɚɝɞɚɎɑɜ-

əɧɘɔ ɛɜɔ ɟɜɚɎəɑ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ p 

< 0,05.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɫ. 

ȿ 36 ɍɚɗɨəɧɡ ɍɧɗ ɔɝɝɗɑɐɚɎɌə 51 ɛɚɜɌɒɑə-

əɧɕ ɝɑɏɘɑəɞ ȶȬ ɝ ɛɚɘɚɥɨɪ Ɏɝɑɡ ɞɜɑɡ Ɏɧɤɑɚɛɔ-

ɝɌəəɧɡ ɘɑɞɚɐɚɎ. Ȼɚ ɐɌəəɧɘ ȶȾ Ɏ ɏɜɟɛɛɑ ɔɝɝɗɑ-

ɐɟɑɘɧɡ ɛɜɑɚɍɗɌɐɌɗɔ ɘɫɏɖɔɑ (n=26, 50%) ɔ ɖɚɘ-

ɍɔəɔɜɚɎɌəəɧɑ (n=21, 40,4%) ȬȽȭ. Ȼɚ ɐɌəəɧɘ 

ȮȽȿȳȴ Ɏ ɛɚɜɌɒɑəəɧɡ ɝɑɏɘɑəɞɌɡ ȶȬ ɍɧɗɚ ɎɧɫɎ-

ɗɑəɚ 42 ɠɔɍɜɚɌɞɑɜɚɘɧ, 5 ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ 

ɠɔɍɜɚɌɞɑɜɚɘ, 2 ɠɔɍɜɚɓəɧɑ ɍɗɫɤɖɔ, 1 ɏɑɘɌɞɚɘɌ 

ɔ 1 ɝɛɚəɞɌəəɌɫ ɐɔɝɝɑɖɢɔɫ Ɍɜɞɑɜɔɔ ɝ ɛɜɔɝɞɑ-

əɚɣəɧɘ ɞɜɚɘɍɚɓɚɘ. 

Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɐɚɝɞɚɎɑɜəɧɡ 

ɜɌɓɗɔɣɔɕ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɫ ȽȽȻ ɛɜɔ ȶȾ ɔ 

ȮȽȿȳȴ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ (ɞɌɍɗ. ʈ2). Ȼɜɔ ɝɜɌɎ-

əɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɫ ȽȽȻ ɛɜɔ ȶȾ ɔ 

ȮȽȿȳȴ ɘɑɞɚɐɚɘ ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ (ɜɔɝ. 4Ɍ) ɜɌɓ-

ɍɜɚɝ ɓəɌɣɑəɔɕ ɜɌɓəɔɢɧ ȽȽȻ, ɛɚɗɟɣɑəəɧɡ ɩɞɔ-

ɘɔ ɘɑɞɚɐɌɘɔ, ɍɧɗ əɑɓəɌɣɔɞɑɗɑə ð 15,3% (ɞɌɍɗ. 

ʈ3, ɜɔɝ. 4Ɍ). Ƚɜɑɐəɫɫ ɜɌɓəɔɢɌ ɘɑɒɐɟ ɔɓɘɑɜɑ-

əɔɫɘɔ ȽȽȻ ɝ ɛɚɘɚɥɨɪ ȶȾ ɔ ȮȽȿȳȴ ɝɚɝɞɌɎɔɗɌ 

Ɏɝɑɏɚ 0,6% (ɞɌɍɗ. ʈ3, ɜɔɝ. 4Ɍ). ȺɞɘɑɣɌɗɌɝɨ ɞɑə-

ɐɑəɢɔɫ ɖ çɓɌəɔɒɑəɔɪè ȽȽȻ ɛɜɔ ȶȾ, Ɏ ɝɜɑɐəɑɘ, 

əɌ 6% ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɌəəɧɘɔ ȮȽȿȳȴ (ɞɌɍɗ. 

ʈ2). 

ȹɌɛɜɚɞɔɎ, ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɔɓɘɑɜɑəɔɕ ɛɜɔ ȶȬȯ ɝ ɐɌəəɧɘɔ ȮȽȿȳȴ ɔ ȶȾ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɓəɌɣɑəɔɕ 

ȽȽȻ (ɞɌɍɗ. ʈ2). ȶȬȯ çɓɌəɔɒɌɑɞè ɜɑɓɟɗɨɞɌɞɧ ɔɓ-

ɘɑɜɑəɔɕ ȽȽȻ ɛɜɔ ȮȽȿȳȴ ɔ ȶȾ, Ɏ ɝɜɑɐəɑɘ, əɌ 

21,3% ɔ 20,7% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɞɌɍɗ. ʈ3). ȶɜɚ-

ɘɑ ɞɚɏɚ, ɛɜɔ ɌəɌɗɔɓɑ ɐɔɌɏɜɌɘɘ ɜɌɝɝɑɫəɔɫ ɚɞɘɑ-

ɣɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ ɍɚɗɨɤɑɘɟ ɜɌɝɡɚɒɐɑəɔɪ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ȶȬȯ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ȶȾ ɔ ȮȽȿȳȴ, Ɏ ɎɧɫɎɗɑəɔɔ ɗɑɏɖɔɡ 

ɔ ɟɘɑɜɑəəɧɡ ȽȽȻ (ɜɔɝ. 4ɍ, 4Ɏ). ȸɑəɨɤɔɑ ɜɌɝ-

ɡɚɒɐɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔ ɔɓɘɑɜɑəɔɔ ɍɚɗɨ-

ɤɔɡ ȽȽȻ. 

Ȼɚ ɛɜɔɓəɌɖɟ əɌɗɔɣɔɫ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ȶȬ ɛɚɜɌɒɑəəɧɑ ɟɣɌɝɞɖɔ ɍɧɗɔ 

ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ ɏɜɟɛɛɧ: 1 ð ɝ əɌɗɔɣɔɑɘ ɛɚɗɚ-

ɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ð ȴȼ ɍɚɗɑɑ 1,05 

(48,1%); 2 ð ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ð ȴȼ ɘɑəɑɑ 1,05 (44,2%), 3 ð əɑ-

Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ð 7,7%. 

ȺɢɑəɔɎɌɗɌɝɨ ɓəɌɣɔɘɚɝɞɨ əɌɗɔɣɔɫ  ɛɚɗɚɒɔɞɑɗɨ-

əɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ  ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ 

Ɍɜɞɑɜɔɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ȽȽȻ ȶȬ ɜɌɓəɧɘɔ ɘɑɞɚ-

ɐɌɘɔ (ɞɌɍɗ. ʈ4). Ȯɚ Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɝɑɏɘɑəɞɌɡ 

əɌɍɗɪɐɌɗɚɝɨ ɛɚɗəɚɑ ɝɚɎɛɌɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ, 

ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɌɘɔ ȶȾ ɔ ȮȽȿȳȴ ɛɜɔ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɔ ɛɚɜɌɒɑəəɧɡ ɟɣɌɝɞɖɚɎ Ɏ ɖɌɒɐɟɪ ɔɓ 

ɎɧɤɑɟɖɌɓɌəəɧɡ ɏɜɟɛɛ. ȳɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɛɚ-

ɗɚɒɔɞɑɗɨəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ ȶȬ ɔ ɜɌɝɡɚɒ-

ɐɑəɔɑɘ ɓəɌɣɑəɔɕ ȽȽȻ ɛɚ ɐɌəəɧɘ ȶȾ ɔ ȮȽȿȳȴ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ȶȬȯ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ (ɞɌɍɗ. ʈ4). 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ. 

ȭɚɗɨəɌɫ  Ȭ., 57 ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ ɚɞɐɑɗɑəɔɑ 

əɑɚɞɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɀȯȭȿ çȼȶȹȻȶè ȸɔə-

ɓɐɜɌɎɌ ȼɚɝɝɔɔ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ȺȶȽ ɍɑɓ ɛɚɐɦ-

ɑɘɌ ɝɑɏɘɑəɞɌ ST Ɏ ɛɚɓɐəɔɑ ɝɜɚɖɔ ɚɞ əɌɣɌɗɌ 

ɛɜɔɝɞɟɛɌ (ɍɚɗɑɑ 24 ɣɌɝɚɎ). Ȱɗɫ ɟɞɚɣəɑəɔɫ ɝɚɝɞɚ-

ɫəɔɫ ȶȬ əɌ Ɏɞɚɜɚɕ ɐɑəɨ ɛɜɑɍɧɎɌəɔɫ Ɏ ɝɞɌɢɔɚ-

əɌɜɑ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȶȾ ȶȬ, ɏɐɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɝɞɑəɚɓɧ ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ): ɛɜɚɖɝɔɘɌɗɨ-

əɚɏɚ ɝɑɏɘɑəɞɌ (50-55%), ɐɔɝɞɌɗɨəɚɏɚ (80-85%) 

(ɜɔɝ. 5). ȶȬȯ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ əɌ 6 ɝɟɞɖɔ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ ɝ ɛɚɝɗɑɐɟɪɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ȮȽȿ-

ȳȴ. Ȼɜɔ ȶȬȯ ɍɧɗ ɎɧɫɎɗɑə ɝɞɑəɚɓ ɐɔɝɞɌɗɨəɚɏɚ 

ɝɑɏɘɑəɞɌ ȺȬ (70%). Ȯ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɝɑɏɘɑəɞɑ  

ȺȬ ȽȽȻ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ (10%) ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ȶȾ (ɜɔɝ. 6). Ȼɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ȮȽȿȳȴ (ɜɔɝ. 7): ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɞɑəɚɓɧ 

ɛɜɚɖɝɔɘɌɗɨəɚɏɚ (59%) ɔ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɚɎ 

ȺȬ (78%). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɡɚɜɚ-

ɤɚ ɖɚɜɜɑɗɔɜɚɎɌɗɔ ɝ ɐɌəəɧɘɔ ȮȽȿȳȴ, Ɍ ɛɜɔ 

ȶȬȯ ɍɧɗɌ əɑɐɚɚɢɑəɑəɌ ȽȽȻ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ 

ɝɑɏɘɑəɞɑ ȶȬ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɜɫɐɑ ɝɜɌɎəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȶȾ ɔ 

ȶȬȯ, Ɏ ɖɚɞɚɜɧɡ ɛɜɔɘɑəɫɗɔɝɨ ɏɜɌɐɌɢɔɔ ȽȽȻ ȶȬ, 

ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɖɚɜɜɑɗɫɢɔɔ 

ɘɑɞɚɐɚɎ [11, 12, 13]. Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɛɜɚɎɚɐɔɗ-

ɝɫ ɍɚɗɑɑ ɞɚɣəɧɕ ɌəɌɗɔɓ, ɟɣɔɞɧɎɌɗɔɝɨ ɖɌɖ Ɍɍɝɚ-

ɗɪɞəɧɑ Ɏɑɗɔɣɔəɧ ȽȽȻ, ɞɌɖ ɔ ɏɜɌɐɌɢɔɔ ȽȽȻ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɚɞɘɑɣɑəɌ ɞɑəɐɑəɢɔɫ 

ɖ çɓɌəɔɒɑəɔɪè ȽȽȻ ɛɜɔ ȶȬȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȮȽȿȳȴ ɔ ȶȾ. ȾɌɖɌɫ ɞɑəɐɑəɢɔɫ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ 

ɔ Ɏ ɐɜɟɏɔɡ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ. ȾɌɖ, Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ Ricardo C. Cury ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɜɔ 

ȶȾ ɓəɌɣɑəɔɫ ȽȽȻ Ɍɜɞɑɜɔɔ ɛɜɑɎɧɤɌɗɔ ɐɌəəɧɑ 

ȶȬȯ,   Ɏ   ɝɜɑɐəɑɘ,   əɌ   4Ñ8%   [15],   Ɏ   ɜɌɍɚɞɑ  
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ȾɌɍɗɔɢɌ ʈ2.   ȽɚɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ȶȾ, ȮȽȿȳȴ ɔ ȶȬȯ Ɏ ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ. 

˴ˢ˥ ˤ˿̂˭ˮ ˴ ́

p 1-2 p 1-3 p 2-3 

1 2 3 

60[40,75] 76[59,81] 70[62,82] 2ͻмл-6 2ͻмл-7 0,771 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥ [ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʢʚʘʨʪʠʣʝʡ]. P-ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠ-

ʤʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʢʨʠʪʝʨʠʶ ʋʠʣʢʦʢʩʦʥʘ. 

 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

ȼɔɝ. 4.   ȯɜɌɠɔɖɔ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ ɝ ɐɌəəɧɘɔ ȮȽȿȳȴ (Ɍ), ȶȾ ɝ ɐɌəəɧɘɔ ȶȬȯ (ɍ) ɔ ȮȽȿȳȴ ɝ 

ɐɌəəɧɘɔ ȶȬȯ (Ɏ) ɛɚ ɘɑɞɚɐɟ ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ. 

ȾɌɍɗɔɢɌ ʈ3. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɔɓɘɑɜɑəɔɫ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ ɛɜɔ ȶȾ, ȶȬȯ ɔ ȮȽȿȳȴ ɛɚ 

ɘɑɞɚɐɟ ȭɗɩəɐɌ- ȬɗɨɞɘɌəɌ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʂɸɻ ʠ ɺʉʋɿʀ ʂɸɻ ʠ ʂʊ ɺʉʋɿʀ ʠ ʂʊ 

M(D)/M( S)*, % 21,3 
0,7 -0,6 

STD (D)/M(S)**, % 24,7 22,8 15,3 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, % 32,5 30,6 15,2 

ʂʦʵʬʬʠʮ
ʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʘʟʥʦʩʪʴʶ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʧʦʣʫʩʫʤʤʦʡ 

-0,68 -0,53 0,27 

ʋʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (p) 0,0533 0,00005 0,00004 
 

ȾɌɍɗɔɢɌ ʈ4. ȺɢɑəɖɌ ɓəɌɣɔɘɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ  ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ Ɍɜɞɑɜɔɔ 

Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɜɌɓəɧɘɔ ɘɑɞɚɐɌɘɔ. 

ʄʝʪʦʜʳ  ʠʟʤʝʨʝʥʠʷ  

ʩʪʝʧʝʥʠ ʩʪʝʥʦʟʠʨʦʚʘʥʠʷ 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ  

ʩʪʝʧʝʥʠ ʩʪʝʥʦʟʠʨʦʚʘʥʠʷ  

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, %  

ʂɸɻ ɺʉʋɿʀ ʂʊ 

ɻʨʫʧʧʘ 1, (n=25) 60[40,75] 74[45,90] 67[30,98] 

ɻʨʫʧʧʘ 2, (n=23) 60[40,70] 76[39,87] 70[22,96] 

p 0,787 0,87 0,65 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥ [ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʢʚʘʨʪʠʣʝʡ]. P-ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ. 
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ȼɔɝ. 5,Ɍ. 

 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.  ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɞɜɑɡɘɑɜəɌɫ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɔ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ 

ɚɏɔɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ. 

ȭɚɗɨəɌɫ Ȭ., 57 ɗɑɞ. 
Ɍ) ȻɜɚɖɝɔɘɌɗɨəɧɕ ɝɑɏɘɑəɞ, ɟɣɌɝɞɚɖ ɝɞɑəɚɓɌ ð 50-55% (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ).  
ɍ) ȰɔɝɞɌɗɨəɧɕ ɝɑɏɘɑəɞ, ɟɣɌɝɞɚɖ ɝɞɑəɚɓɌ ð 80-85% (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). 

 

 

ȼɔɝ. 6. 

ȼɔɝ. 6.    ȶȬȯ, ɛɜɌɎɌɫ ɖɚɝɌɫ ɖɜɌəɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȾɌ ɒɑ ɛɌɢɔɑəɞɖɌ. ȷɑɎɌɫ ȶȬ. ȹɑɜɚɎəɧɑ ɖɚəɞɟɜɧ 
ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ȺȬ ð ɝɞɑəɚɓ ɐɚ 10% (ɣɑɜəɌɫ 
ɝɞɜɑɗɖɌ), ɝɞɑəɚɓ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ð 70% (ɍɑɗɌɫ 
ɝɞɜɑɗɖɌ). 

 

 

ȼɔɝ. 7,Ɍ.    

 

 

ȼɔɝ. 7,ɍ.    

ȾɌɍɗɔɢɌ ʈ3. ȽɚɛɚɝɞɌɎɗɑəɔɑ ɔɓɘɑɜɑəɔɫ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ ɛɜɔ ȶȾ, ȶȬȯ ɔ ȮȽȿȳȴ ɛɚ ɘɑ-

ɞɚɐɟ ȭɗɩəɐɌ- ȬɗɨɞɘɌəɌ. 

ȾɌ ɒɑ ɛɌɢɔɑəɞɖɌ. 
 Ɍ) Ƚɞɑəɚɓ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ȺȬ ð 59%; əɌɜɟɒəɧɕ ɖɚəɞɟɜ Ɍɜɞɑɜɔɔ ɚɍɚɓəɌɣɑə ɒɑɗɞɚɕ, Ɏəɟɞɜɑəəɔɕ ð 
ɖɜɌɝəɚɕ, ɐɔɌɘɑɞɜ əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ð ɒɑɗɞɚɕ, ɐɔɌɘɑɞɜ ɚɝɞɌɞɚɣəɚɏɚ ɛɜɚɝɎɑɞɌ ð ɖɜɌɝəɚɕ ɗɔəɔɫɘɔ. 
 ɍ) Ƚɞɑəɚɓ ɐɔɝɞɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ ȺȬ ð 78%; əɌɜɟɒəɧɕ ɖɚəɞɟɜ ɚɍɚɓəɌɣɑə ɒɑɗɞɚɕ, Ɏəɟɞɜɑəəɔɕ ð ɖɜɌɝəɚɕ, 
ɐɔɌɘɑɞɜ əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ð ɒɑɗɞɚɕ, ɐɔɌɘɑɞɜ ɚɝɞɌɞɚɣəɚɏɚ ɛɜɚɝɎɑɞɌ ð ɖɜɌɝəɚɕ ɗɔəɔɫɘɔ. 
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Stephanie Busch ɝ ɝɚɌɎɞɚɜɌɘɔ ð əɌ 6,1% [16], Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ Udo Hoffmann c ɝɚɌɎɞɚɜɌɘɔ ð əɌ 

12% [17], Ɏ ɜɌɍɚɞɑ Robert Dragu ɝ ɝɚɌɎɞɚɜɌɘɔ ð 

əɌ 4,8% Ɏ ȻȹȬ, ð əɌ 5,9% Ɏ ȺȬ ɔ ð 3,3% Ɏ ȻȶȬ 

[18].  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓ-

ɗɔɣɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ȽȽȻ ȶȬ (-0,6%) ɛɜɔ ȶȾ ɔ 

ȮȽȿȳȴ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ 

ɩɞɔɘɔ ɘɑɞɚɐɌɘɔ ɔ ȶȬȯ (21,3% ɔ 20,9%, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). Ȯ ɓɌɜɟɍɑɒəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɪ ɞɜɑɡ ɘɑɞɚɐɚɎ ɝ ɟɣɌɝɞɔɑɘ ɘɑəɨɤɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɍɚɗɨəɧɡ (n=21) ɍɧɗɔ ɛɚɗɟɣɑəɧ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɖɚɜɜɑɗɫɢɔɔ ȶȾ ɔ ȮȽȿȳȴ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ȽȽȻ ȶȬ (r = 0,69) ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ 

ɓəɌɣɑəɔɫɘɔ ɖɚɜɜɑɗɫɢɔɔ ȶȾ ɔ ȶȬȯ (r = 0,60) [15].  

ȼɌɝɡɚɒɐɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɓɘɑɜɑəɔɫ ȽȽȻ 

ɝ ɛɚɘɚɥɨɪ ȶȾ, ȮȽȿȳȴ ɔ ȶȬȯ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌ-

əɧ ɝ ɞɑɡəɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɘɑɞɚɐɚɎ. 

Ȼɜɔ ȶȾ ɔ ȮȽȿȳȴ ɎɚɓɘɚɒəɌ ɎɔɓɟɌɗɔɓɌɢɔɫ ɖɌɖ 

ɛɜɚɐɚɗɨəɧɡ, ɞɌɖ ɔ ɛɚɛɑɜɑɣəɧɡ ɝɑɣɑəɔɕ ȶȬ. Ȯ 

ɚɞɗɔɣɔɑ ɚɞ ȶȾ ɔ ȮȽȿȳȴ ɛɜɔ ȶȬȯ ɎɚɓɘɚɒəɌ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɫ ɞɚɗɨɖɚ ɐɎɟɡɘɑɜəɧɡ ɛɜɚɑɖɢɔɕ ȶȬ. Ȯ 

ɜɌɍɚɞɌɡ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ȶȬȯ ɔ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ȶȬȯ ɔ ȮȽȿȳȴ ɛɚɖɌ-

ɓɌəɚ, ɣɞɚ ɛɚ ɩɞɚɕ ɛɜɔɣɔəɑ ɛɜɔ ȶȬȯ ɚɞɘɑɣɌɑɞɝɫ 

əɑɐɚɚɢɑəɖɌ (çɓɌəɔɒɑəɔɑè) ȽȽȻ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɜɑɌɗɨəɧɘɔ ɓəɌɣɑəɔɫɘɔ ɛɜɔ Ɍɝɔɘɘɑɞɜɔɣəɚ ɜɌɝ-

ɛɚɗɚɒɑəəɧɡ, ɞɌɖ əɌɓɧɎɌɑɘɧɡ çɩɖɝɢɑəɞɜɔɣɑ-

ɝɖɔɡè ȬȽȭ, əɌ ɐɚɗɪ ɖɚɞɚɜɧɡ ɛɜɔɡɚɐɔɞɝɫ ɚɖɚɗɚ 

20 -30% Ɏɝɑɡ ɎɧɫɎɗɫɑɘɧɡ ɍɗɫɤɑɖ ȶȬ [19]. ȶɜɚɘɑ 

ɞɚɏɚ, ɛɜɔ ȶȬȯ ȼȶȻ ɎɎɚɐɔɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ 

ȶȬ ɛɚɐ ɐɌɎɗɑəɔɑɘ (500-600 ɘɘ ɜɞ.ɝɞ.) [5]. 

ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, Ɏɑɜɚɫɞəɚ, ɝɚɝɟɐ əɑɝɖɚɗɨɖɚ 

ɜɌɝɤɔɜɫɑɞɝɫ. Ȯɚ Ɏɜɑɘɫ ȶȬȯ ɔəɞɜɌɖɚɜɚəɌɜəɚ 

ɎɎɚɐɔɞɝɫ  250 ɘɖɏ əɔɞɜɚɏɗɔɢɑɜɔəɌ ɐɗɫ ɛɜɑɐɚɞ-

ɎɜɌɥɑəɔɫ ɎɌɓɚɝɛɌɓɘɌ, ɣɞɚ ɞɌɖɒɑ ɘɚɒɑɞ ɛɜɔɎɚ-

ɐɔɞɨ ɖ ɜɌɝɤɔɜɑəɔɪ ɛɜɚɝɎɑɞɌ ȶȬ. Ȯ ɚɞɗɔɣɔɑ ɚɞ 

ȶȬȯ ɛɜɔ ȶȾ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ əɔɞɜɚɏɗɔɢɑɜɔə, Ɍ 

ȼȶȻ ɎɎɚɐɔɞɝɫ ɣɑɜɑɓ ɛɑɜɔɠɑɜɔɣɑɝɖɟɪ Ɏɑəɟ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȮȽȿȳȴ əɑ ɞɜɑɍɟɑɞɝɫ ɔəɞɜɌɖɚɜɚ-

əɌɜəɚɏɚ ɎɎɑɐɑəɔɫ ȼȶȻ, ɚɐəɌɖɚ Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗ-

əɑəɔɫ ɛɜɚɢɑɐɟɜɧ ɐɚɛɚɗəɔɞɑɗɨəɚ ɎɎɚɐɔɞɝɫ 250 

ɘɖɏ əɔɞɜɚɏɗɔɢɑɜɔəɌ [5, 20]. ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɘɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɛɜɔ ȶȾ ɎɔɓɟɌɗɔɓɔɜɟ-

ɑɞɝɫ çɑɝɞɑɝɞɎɑəəɧɕè ɛɜɚɝɎɑɞ ɝɚɝɟɐɌ, ɍɑɓ ɔɓɘɑ-

əɑəɔɫ ɑɏɚ Ɏɑɗɔɣɔəɧ ɛɚɐ ɐɑɕɝɞɎɔɑɘ ɗɑɖɌɜɝɞɎɑə-

əɧɘɔ ɛɜɑɛɌɜɌɞɚɎ ɔ ɐɜɟɏɔɡ ɎɧɤɑɚɛɔɝɌəəɧɡ 

ɠɌɖɞɚɜɚɎ. 

ȾɌɖɒɑ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ 

ɚɛɜɑɐɑɗɑəɔɔ ȽȽȻ ɛɜɔ ȶȬȯ, ȮȽȿȳȴ ɔ ȶȾ ɔɝɛɚɗɨ-

ɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɝɛɚɝɚɍɧ ɔɓɘɑɜɑəɔɫ, ɣɞɚ ɞɌɖ-

ɒɑ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ əɑɖɚɞɚɜɧɘ ɜɌɝɡɚɒɐɑəɔ-

ɫɘ ɓəɌɣɑəɔɕ ȽȽȻ. Ȼɜɔ ȶȬȯ ȽȽȻ ɚɢɑəɔɎɌɑɞɝɫ 

ɛɚ Ɏəɟɞɜɑəəɑɘɟ ɖɚəɞɟɜɟ Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɝɟɒɑ-

əɔɫ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɜɑɠɑɜɑəɞəɧɘ əɑɔɓɘɑəɑə-

əɧɘ ɟɣɌɝɞɖɚɘ ɛɜɚɖɝɔɘɌɗɨəɑɑ ɔɗɔ ɐɔɝɞɌɗɨəɑɑ 

ɛɚɜɌɒɑəɔɫ. ȾɚɏɐɌ ɖɌɖ ɛɜɔ ȶȾ ɔ ȮȽȿȳȴ ȽȽȻ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ɛɚɛɑɜɑɣəɧɡ ɝɑɣɑəɔɫɡ Ɍɜɞɑɜɔɔ 

Ɏ ɘɑɝɞɑ ɜɌɝɛɚɗɚɒɑəɔɫ ȬȽȭ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

əɌɜɟɒəɚɘɟ ɐɔɌɘɑɞɜɟ ɝɚɝɟɐɌ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ 

ɝɟɥɑɝɞɎɑəəɚ ɔɓɘɑəɫɞɨɝɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɐɔɌ-

ɘɑɞɜɟ ɛɜɚɝɎɑɞɌ ɔɓ-ɓɌ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɫ. Stephan Achenbach ɝ ɝɚɌɎɞɚɜɌɘɔ 

ɝɎɫɓɧɎɌɪɞ çɓɌɎɧɤɑəɔɑè ȽȽȻ ȶȬ ɛɜɔ ȶȾ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ȶȬȯ ɝ əɌɗɔɣɔɑɘ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɝɟɒɑəɔɫ [21]. 

ȺɐəɌɖɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɚɢɑəɔɎɌɗɚɝɨ 

Ɏɗɔɫəɔɑ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ȶȬ 

əɌ ɜɌɝɡɚɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȶȬȯ ɝ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ȶȾ ɔ ȮȽȿȳȴ, əɑ ɛɜɚɎɚɐɔɗɔɝɨ. Ȯ əɌɤɑɕ ɜɌɍɚ-

ɞɑ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɛɚɗɚɒɔɞɑɗɨəɚ-

ɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ ȶȬ ɔ 

çɓɌəɔɒɑəɔɑɘè ȽȽȻ ɛɜɔ ȶȬȯ ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ȶȾ ɔ ȮȽȿȳȴ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȶȾ ɛɜɔ ɐɚɝɞɔɒɑəɔɔ ɡɚɜɚɤɑ-

ɏɚ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚɔəɠɚɜ-

ɘɌɞɔɎəɧɘ ɍɧɝɞɜɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑə-

ɖɔ ȽȽȻ ȶȬ. ȸɑɞɚɐ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌə ɖ 

ɍɚɗɑɑ ɤɔɜɚɖɚɘɟ ɛɜɔɘɑəɑəɔɪ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ ɖɌɖ ɌɗɨɞɑɜəɌɞɔɎɌ ɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɌɘ ɚɛɜɑ-

ɐɑɗɑəɔɫ ȽȽȻ ȶȬ. ȼɑɓɟɗɨɞɌɞɧ ȶȾ əɌɔɍɚɗɑɑ ɛɜɔ-

ɍɗɔɒɑəɧ ɖ ɜɑɓɟɗɨɞɌɞɌɘ ȮȽȿȳȴ. ȹɌɍɗɪɐɌɑɞɝɫ 

ɞɑəɐɑəɢɔɫ ɖ çɓɌəɔɒɑəɔɪè ɓəɌɣɑəɔɕ ȽȽȻ ȶȬ ɛɜɔ 

ȶȬȯ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȮȽȿȳȴ ɔ ȶȾ. Ȼɚ əɌɤɔɘ ɐɌə-

əɧɘ çɓɌəɔɒɑəɔɑè ȽȽȻ ȶȬ ɛɜɔ ȶȬȯ ɛɜɔ ɝɜɌɎəɑəɔɔ 

ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ȮȽȿȳȴ ɔ ȶȾ əɑ ɓɌɎɔɝɔɞ ɚɞ əɌɗɔ-

ɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚ-

ɎɌəɔɫ ɛɚɜɌɒɑəəɧɡ ɟɣɌɝɞɖɚɎ ȶȬ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ Ȯɑɐɟɥɑɕ 

əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-5035.2014.7 çȯɔɍɜɔɐəɧɑ 

ɞɑɡəɚɗɚɏɔɔ ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɡɔɜɟɜɏɔɔ ɔ ɖɌɜɐɔɚɗɚɏɔɔè.  

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ,  ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

ȭɗɌɏɚɐɌɜəɚɝɞɨ. 

ȬɎɞɚɜ ɐɌəəɚɕ ɜɌɍɚɞɧ ɎɧɜɌɒɌɑɞ ɍɗɌɏɚɐɌɜ-

əɚɝɞɨ ɌɖɌɐɑɘɔɖɟ ȼȬȹ, ɛɜɚɠɑɝɝɚɜɟ, ɐ.ɘ.ə., ɜɟɖɚ-

Ɏɚɐɔɞɑɗɪ ɚɞɐɑɗɌ ɞɚɘɚɏɜɌɠɔɔ ɀȯȭȿ "ȼȶȹȻȶ" 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ Ƚɑɜɏɑɪ ȶɚəɝɞɌəɞɔəɚɎɔɣɟ 

ȾɑɜəɚɎɚɘɟ. ȬɎɞɚɜ ɎɧɜɌɒɌɑɞ ɔɝɖɜɑəəɪɪ ɍɗɌɏɚ-

ɐɌɜəɚɝɞɨ ɝɚɞɜɟɐəɔɖɌɘ ɀȯȭȿ "ȼȶȹȻȶ" - ɐ.ɘ.ə. 

ɝɞɌɜɤɑɘɟ əɌɟɣəɚɘɟ ɝɚɞɜɟɐəɔɖɟ ɚɞɐɑɗɌ əɑɚɞ-

ɗɚɒəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ȴɜɔəɑ ȹɔɖɚɗɌɑɎəɑ ȸɑɜɖɟ-

ɗɚɎɚɕ, ɖ.ɘ.ə., ɎɜɌɣɟ-ɖɌɜɐɔɚɗɚɏɟ ɚɞɐɑɗɌ ɜɑəɞɏɑ-

əɚɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑ-

ɣɑəɔɫ ȮɝɑɎɚɗɚɐɟ ȸɔɡɌɕɗɚɎɔɣɟ ȸɔɜɚəɚɎɟ, 

ɐ.ɘ.ə., ɝɞɌɜɤɑɘɟ əɌɟɣəɚɘɟ ɝɚɞɜɟɐəɔɖɟ ɚɞɐɑɗɌ 

ɞɚɘɚɏɜɌɠɔɔ ȸɑɜɌɍɟ ȬɜɣɔɗɨɑɎɔɣɟ ɄɌɜɔɫ, 

ɖ.ɘ.ə., əɌɟɣəɚɘɟ ɝɚɞɜɟɐəɔɖɟ ɚɞɐɑɗɌ ɞɚɘɚɏɜɌ-

ɠɔɔ ȽɎɑɞɗɌəɑ ȬəɌɞɚɗɨɑɎəɑ ȯɌɘɌə, ɐ.ɘ.ə. ɝɞɌɜ-

ɤɑɘɟ əɌɟɣəɚɘɟ ɝɚɞɜɟɐəɔɖɟ ɚɞɐɑɗɌ ɞɚɘɚɏɜɌɠɔɔ 

ȾɌɞɨɫəɑ ȹɔɖɚɗɌɑɎəɑ ȮɑɝɑɗɚɎɚɕ ɓɌ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚɑ ɟɣɌɝɞɔɑ ɔ ɛɚɐɐɑɜɒɖɟ Ɏ ɛɜɚɎɑɐɑəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ.
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ȻȼȺȾȺȶȺȷ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ  

ȰȴȬȯȹȺȽȾȴȶȱ ȾȼȬȮȸ ȽȼȱȰȹȱȵ ȳȺȹɇ ȷȴɂȬ 

 

ȻɌɎɗɚɎɌ Ⱥ.Ɋ., ȽɑɜɚɎɌ ȹ.Ƚ. 
 

ɑɗɨ. ȿɞɚɣəɑəɔɑ ɔ ɐɚɛɚɗəɑəɔɑ ɛɜɚɞɚɖɚɗɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɘ ɩɞɌɛɑ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɖɗɔəɔɖɑ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɍɧɗɚ ɚɍɝɗɑ-

ɐɚɎɌəɚ 62 ɛɌɢɔɑəɞɌ (100%) əɌ 1-2 ɐɑəɨ ɛɚɝɗɑ ɞɜɌɎɘɧ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ Ɏ ɐɑəɨ ɛɚɝɞɟɛɗɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ.  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɑɜɑɗɚɘɧ əɔɒəɑɕ ɔ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ ɎɝɞɜɑɣɌɗɔɝɨ ɟ Ɏɝɑɡ 

62 ɛɌɢɔɑəɞɚɎ (100%), Ɏ 10 ɝɗɟɣɌɫɡ (16%) ɚɛɜɑɐɑɗɫɗɝɫ ɛɑɜɑɗɚɘ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, Ɏ 5 

(8%) - ɛɑɜɑɗɚɘ Ɏɑɜɡəɑɕ ɝɞɑəɖɔ. ɉəɚɠɞɌɗɨɘ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 18 ɛɌɢɔɑəɞɚɎ (29%). ȿ ɍɚɗɨ-

ɤɑɕ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ (n=43, 69%) ɚɛɜɑɐɑɗɫɗɌɝɨ ɞɜɌɎɘɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɔ ɑɑ ɐɟɏɔ. Ȼɑɜɑ-

ɗɚɘɧ ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ əɌ ɝɞɚɜɚəɑ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɚɛɜɑ-

ɐɑɗɫɗɔɝɨ Ɏ 45 ɝɗɟɣɌɑɎ (72%). 

ȿ ɝɑɘɔ ɛɌɢɔɑəɞɚɎ (11%) ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɝɗɑɐɝɞɎɔɫ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑ-

əɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. ȻɌɞɚɗɚɏɔɫ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɎɧɫɎɗɫɗɌɝɨ ɟ 15 ɛɌɢɔɑəɞɚɎ (24%). 

ȻɚɎɜɑɒɐɑəɔɑ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɎɝɞɜɑɣɌɗɚɝɨ ɟ 25 ɛɌɢɔɑəɞɚɎ (40%). ȹɌɗɔɣɔɑ  

ɎəɟɞɜɔɚɜɍɔɞɌɗɨəɚɕ ɩɘɠɔɓɑɘɧ əɌɍɗɪɐɌɗɚɝɨ ɟ 13 ɛɌɢɔɑəɞɚɎ (21%). 

ȮɧɎɚɐ. ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɝɡɑɘɌ ɚɛɔɝɌəɔɫ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ Ɏɖɗɪ-

ɣɌɑɞ Ɏ ɝɑɍɫ ɚɛɔɝɌəɔɑ Ɏɝɑɡ ɓəɌɣɔɘɧɡ ɖɚɝɞəɧɡ, ɘɫɏɖɚɞɖɌəəɧɡ ɔ ɝɚɣɑɞɌəəɧɡ ɛɚɎɜɑɒɐɑ-

əɔɕ, ɚɞɜɌɒɌɑɞ ɘɌɖɝɔɘɟɘ ɔəɠɚɜɘɌɢɔɔ ɚ ɡɌɜɌɖɞɑɜɑ ɔ ɚɍɦɬɘɑ ɛɚɎɜɑɒɐɑəɔɕ, ɛɚɓɎɚɗɫɑɞ 

ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɛɗɌə ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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MSCT PROTOCOL IN MIDFACE TRAUMA DIAGNOSTICS 

 

Pavlova O.Yu, Serova N.S.  

 
urpose.  To establish the multi -slice computed tomography (MSCT) protocol in p a-

tients with midface trauma, to develop the recommendations for images analysis in 

midface trauma.   

Materia ls and methods . Sixty two patients with midface trauma were admitted to 

the hospital on the 1 -2 day after the injury. MSCT scans were performed during the first 

days of a dmission.  

Results.  MSCT revealed herniation of orbital contents (n=18, 29%), globe tr auma 

(n=7, 11%), injured optic nerve (n=15, 24%) and deformation of eye muscles (n=25, 40%). As 

well, fra ctures of the orbital floor (n=62, 100%), lateral (n=62, 100%), medial (n=10, 16%) 

and super ior (n=5, 8%) orbital walls. MSCT assessed multiply fractur es of zygomatic bone 

and arch (n=43, 69%), anterior and lateral maxillary sinus walls (n=45, 72%).   

Conclusion.  MSCT is the modality of choice in patients with midface trauma. The 

standardize protocol of MSCT diagnostics has been established as well as th e recommend a-
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ɜɚɍɗɑɘɌ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑ-

əɔɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɚɝɞɌɑɞɝɫ 

ɖɜɌɕəɑ ɌɖɞɟɌɗɨəɚɕ əɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ. Ȼɜɔɚɜɔɞɑɞəɚɕ ɛɜɔɣɔəɚɕ ɞɜɌɎɘ ɫɎɗɫɪɞɝɫ 

ɐɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɑ ɛɜɚɔɝɤɑɝɞɎɔɫ [2, 3, 7]. 

Ȼɚ ɛɜɚɏəɚɓɌɘ ȮȺȳ ɣɔɝɗɚ ɐɚɜɚɒəɚ-

ɞɜɌəɝɛɚɜɞəɧɡ ɛɜɚɔɝɤɑɝɞɎɔɕ (ȰȾȻ) ɍɟɐɑɞ ɜɌɝɞɔ, 

ɔ ɖ 2030 ɏɚɐɟ ɚəɔ ɝɞɌəɟɞ ɝɑɐɨɘɚɕ ɛɚ ɓəɌɣɔɘɚ-

ɝɞɔ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ [1]. Ȯ ɖɚɘɛɗɑɖɝɑ ɗɑɣɑɍəɧɡ 

ɔ ɜɑɌɍɔɗɔɞɌɢɔɚəəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɞɜɌɎɘɚɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ 

ɔɘɑɪɞ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ [2, 3, 4]. 

Ȯɑɐɟɥɔɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɫɎ-

ɗɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) [2, 4, 5].  

Ȼɜɔ ɞɜɌɎɘɌɡ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɚɣɞɔ Ɏ 

ɞɜɑɞɔ ɝɗɟɣɌɑɎ ɛɚɎɜɑɒɐɌɑɞɝɫ ɚɜɏɌə ɓɜɑəɔɫ, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɛɌɢɔɑəɞɌ [3, 4, 6]. 

Ȱɚ 50,0% ɝɗɟɣɌɑɎ ɛɚɎɜɑɒɐɑəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ 

ɛɜɔɎɚɐɫɞ ɖ ɝɗɑɛɚɞɑ ɚɐəɚɏɚ ɏɗɌɓɌ, Ɏ 20,0 % - ɐɎɟ-

ɝɞɚɜɚəəɑɕ ɝɗɑɛɚɞɑ [3, 4, 6]. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɔɓ-

Ɏɑɝɞəɚ, ɣɞɚ ɛɜɔ ɚɠɞɌɗɨɘɚɗɚɏɔɣɑɝɖɚɕ ɞɜɌɎɘɑ Ɏ 

82% ɝɗɟɣɌɑɎ ɛɜɔɝɟɞɝɞɎɟɪɞ ɛɑɜɑɗɚɘɧ ɚɜɍɔɞɧ [5, 

6, 7].  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɜɚɍɗɑɘɑ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɞɜɌɎɘ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɟɐɑɗɫɪɞ əɑɘɌɗɚ 

ɎəɔɘɌəɔɫ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑ-

ɜɌɞɟɜɑ, ɐɚ ɝɔɡ ɛɚɜ ɞɜɑɍɟɑɞ ɟɞɚɣəɑəɔɫ Ɍɗɏɚɜɔɞɘ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɔ ɚɛɜɑɐɑɗɑəɔɑ ɖɜɔɞɑɜɔɑɎ ɚɛɔɝɌəɔɫ ɛɚ-

Ɏɜɑɒɐɑəɔɕ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɔ ɗɟɣɑɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ.  

ɂɑɗɨ.  

ȿɞɚɣəɑəɔɑ ɔ ɐɚɛɚɗəɑəɔɑ ɛɜɚɞɚɖɚɗɌ ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɘɔ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ƚ 2015 ɛɚ 2016 ɏɚɐɌ Ɏ ɖɗɔəɔɖɑ ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 62 

ɛɌɢɔɑəɞɌ, ɛɚɝɞɟɛɔɎɤɔɡ əɌ 1-2 ɝɟɞɖɔ ɛɚɝɗɑ 

ɞɜɌɎɘɧ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȯɜɟɛɛɌ ɛɌɢɔɑə-

ɞɚɎ ɝɚɝɞɚɫɗɌ ɔɓ 55 ɘɟɒɣɔə (88%) ɔ 7 ɒɑəɥɔə 

(11%) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 17 ɐɚ 50 ɗɑɞ. ȭɚɗɨɤɔəɝɞɎɚ 

ɛɌɢɔɑəɞɚɎ ɛɚɗɟɣɔɗɔ ɞɜɌɎɘɟ ɎɝɗɑɐɝɞɎɔɑ ȰȾȻ 

(n=40, 64%), ɟ 18 ɛɌɢɔɑəɞɚɎ ð ɟɗɔɣəɌɫ ɔ ɍɧɞɚ-

ɎɌɫ ɞɜɌɎɘɌ (30%) ɔ Ɏ 4 ɝɗɟɣɌɫɡ (6%) ð ɝɛɚɜɞɔɎ-

əɌɫ ɞɜɌɎɘɌ. ȳəɌɣɔɞɑɗɨəɚ ɛɜɑɚɍɗɌɐɌɗɔ ɚɐəɚɝɞɚ-

ɜɚəəɔɑ ɛɚɎɜɑɒɐɑəɔɫ (n=53, 85%), Ɏ 9 ɝɗɟɣɌɫɡ 

(15%) əɌɍɗɪɐɌɗɔɝɨ ɐɎɟɝɞɚɜɚəəɔɑ ɛɚɎɜɑɒɐɑəɔɫ 

ɎɝɗɑɐɝɞɎɔɑ ɞɫɒɑɗɧɡ ȰȾȻ. 

ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏ ɐɑəɨ ɛɚ-

ɝɞɟɛɗɑəɔɫ.  ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ 

ɌɛɛɌɜɌɞɑ Siemens  Somatom  Sensation  40 ɔ əɌ 

ɌɛɛɌɜɌɞɑ Toshiba  Aquilion  One 640 Ɏ ɚɍɦɬɘəɚɘ 

ɔ ɝɛɔɜɌɗɨəɚɘ ɜɑɒɔɘɌɡ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 

ɘɘ, Ɏ ɜɑɒɔɘɑ ɖɚɝɞəɚɕ ɔ ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚɛɚɗəɫɗɚɝɨ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɧɘɔ ɔ ɞɜɑɡɘɑɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ. 

ɀɚɜɘɌɞ DICOM  ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɚɕ əɌɎɔɏɌɢɔɔ ɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ 3D ɝɞɑ-

ɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. 

ȴəɞɑɜɛɜɑɞɌɢɔɪ ȸȽȶȾ ɔɓɚɍɜɌɒɑəɔɕ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌɣɔəɌɗɔ ɝ ɌəɌɗɔɓɌ ɘɟɗɨɞɔ-

ɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɜɑɒɔɘɑ çɖɚɝɞəɚɏɚè 

ɚɖəɌ. Ȼɜɔ ɩɞɚɘ ɎɌɒəɧɘ Ɍɝɛɑɖɞɚɘ ɛɜɌɎɔɗɨəɚɏɚ 

ɌəɌɗɔɓɌ ɫɎɗɫɗɚɝɨ ɎɧɜɌɎəɔɎɌəɔɑ ɔɓɚɍɜɌɒɑəɔɕ 

əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ, ɐɚɍɔɎɌɫɝɨ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɝɞɚɜɚə.  

Ȱɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɑɜɡəɑɕ ɔ 

əɔɒəɑɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɖɚɜɚ-

əɌɗɨəɌɫ ɔ ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ, ɐɗɫ ɌəɌɗɔɓɌ 

ɘɑɐɔɌɗɨəɚɕ ɔ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ ð Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ,  ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɎɧɎɑ-

ɐɑəɔɫ ɛɚɐɏɗɌɓəɔɣəɚɏɚ ɔ əɚɝɚ-ɝɗɑɓəɚɏɚ ɖɌəɌɗɚɎ 

ɝɚɣɑɞɌɗɔ ɝɌɏɔɞɞɌɗɨəɟɪ ɔ ɖɚɜɚəɌɗɨəɟɪ ɛɗɚɝɖɚ-

ɝɞɔ.  

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 

(ȼɔɝ. 1): 

1.  Ⱥɜɍɔɞɧ: 

Å ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɔ ɛɚɗɚɒɑəɔɑ ɚɜɍɔɞ;  

Å ɔɓɘɑɜɑəɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ 

ɚɜɍɔɞ - ɏɗɟɍɔəɌ, ɤɔɜɔəɌ ɔ ɎɧɝɚɞɌ, 

Åɚɍɦɬɘɧ ɚɜɍɔɞ (ɘɗ);  

Å ɝɚɝɞɚɫəɔɑ Ɏɝɑɡ ɝɞɑəɚɖ ɚɜɍɔɞ, ɎɖɗɪɣɌɫ 

Ɏɑɜɡɟɤɖɟ ɚɜɍɔɞɧ ɔ Ɏɑɜɡəɪɪ ɔ əɔɒəɪɪ ɏɗɌɓ-

əɔɣəɧɑ ɥɑɗɔ; 

Å ɢɑɗɚɝɞəɚɝɞɨ  ɝɞɑəɚɖ  ɛɚɐɏɗɌɓəɔɣəɚɏɚ  ɖɌ- 

əɌɗɌ; 

Å əɌɗɔɣɔɑ ɎəɟɞɜɔɚɜɍɔɞɌɗɨəɚɕ ɩɘɠɔɓɑɘɧ. 

2. ȺɖɚɗɚəɚɝɚɎɧɑ ɝɔəɟɝɧ: 

Å ɛɚɗɚɒɑəɔɑ ɔ ɝɔɘɘɑɞɜɔɣəɚɝɞɨ Ɏɑɜɡəɑɣɑ 

Ȼ 
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ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ, ɔɓɘɑəɑəɔɑ ɔɡ ɚɍɦɬɘɚɎ, əɌɗɔ-

ɣɔɑ ɏɑɘɚɝɔəɟɝɌ, ɝɚɝɞɚɫəɔɑ Ɏɝɑɡ ɝɞɑəɚɖ, Ɏɖɗɪ-

ɣɌɫ ɐɑɞɌɗɨəɟɪ ɚɢɑəɖɟ ɝɚɡɜɌəəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ 

Ɏɑɜɡəɑɕ ɝɞɑəɖɔ ɝɔəɟɝɌ ɝ ɢɑɗɨɪ ɛɗɌəɔɜɚɎɌəɔɫ 

Ɏɚɓɘɚɒəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ;  

Å ɖɗɑɞɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɝɚɝɞɚɫəɔɑ ɜɑ-

ɤɑɞɣɌɞɚɕ, ɏɗɌɓəɔɣəɚɕ ɔ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ 

ɛɗɌɝɞɔəɚɖ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, əɌɗɔɣɔɑ ɗɚɖɌɗɨ-

əɚɏɚ ɘɫɏɖɚɞɖɌəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔ-

ɘɚɏɚ Ɏ ɖɗɑɞɖɌɡ Ɏ ɚɍɗɌɝɞɔ ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ; 

Å ɗɚɍəɧɑ ɝɔəɟɝɧ, ɝɚɝɞɚɫəɔɑ ɏɗɌɓəɔɣəɚɕ 

ɣɌɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ ɔ əɌɐɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ, 

əɌɗɔɣɔɑ ɗɚɖɌɗɨəɚɏɚ ɘɫɏɖɚɞɖɌəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ Ɏ ɖɗɑɞɖɌɡ Ɏ ɚɍɗɌɝɞɔ ɖɚɝɞəɚ-

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ; 

Å ɖɗɔəɚɎɔɐəɧɕ ɝɔəɟɝ, ɝɚɝɞɚɫəɔɑ ɞɑɗɌ, 

ɍɚɗɨɤɔɡ ɔ ɘɌɗɧɡ ɖɜɧɗɨɑɎ, ɔ ɖɜɧɗɚɎɔɐəɧɡ ɚɞ-

ɜɚɝɞɖɚɎ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ, əɌɗɔɣɔɑ ɗɚɖɌɗɨəɚ-

ɏɚ ɘɫɏɖɚɞɖɌəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ 

Ɏ ɖɗɑɞɖɌɡ Ɏ ɚɍɗɌɝɞɔ ɖɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚ-

Ɏɜɑɒɐɑəɔɕ.  

3. Ȼɚɗɚɝɞɨ əɚɝɌ: 

Å ɝɔɘɘɑɞɜɔɣəɚɝɞɨ, ɢɑɗɚɝɞəɚɝɞɨ ɔ ɝɘɑɥɑ-

əɔɑ əɚɝɚɎɧɡ ɖɚɝɞɑɕ; 

Å ɢɑɗɚɝɞəɚɝɞɨ ɗɚɍəɧɡ ɚɞɜɚɝɞɖɚɎ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ, ɝɚɝɞɚɫəɔɑ əɚɝɚ-ɗɚɍəɧɡ ɤɎɚɎ; 

Å ɢɑɗɚɝɞəɚɝɞɨ ɝɗɬɓəɧɡ ɖɚɝɞɑɕ ɔ ɝɞɑəɚɖ əɚ-

ɝɚ-ɝɗɬɓəɧɡ ɖɌəɌɗɚɎ, ɝɚɝɞɚɫəɔɑ ɛɑɜɑɏɚɜɚɐɖɔ əɚ-

ɝɌ, əɚɝɚɎɧɡ ɜɌɖɚɎɔə ɔ ɝɚɤəɔɖɌ. 

4. ȽɖɟɗɚɎɌɫ ɖɚɝɞɨ: 

Å ɢɑɗɚɝɞəɚɝɞɨ ɞɑɗɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ; 

Å ɝɚɝɞɚɫəɔɑ ɝɖɟɗɚ-ɗɚɍəɚɏɚ, ɝɖɟɗɚ-

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɔ ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɤɎɚɎ; 

Å ɢɑɗɚɝɞəɚɝɞɨ ɝɖɟɗɚɎɚɕ ɐɟɏɔ Ɏ ɚɍɗɌɝɞɔ Ɏɔ-

ɝɚɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɔ ɝɖɟɗɚɎɚɏɚ 

ɚɞɜɚɝɞɖɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. 

5. ȾɎɑɜɐɚɑ əɬɍɚ: 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ, 

 

ȼɔɝ. 1,ɏ. 

ȼɔɝ. 1.  ȸȽȶȾ, ɜɑɒɔɘ ɖɚɝɞəɚɏɚ ɚɖəɌ. 

Ɍ- ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

ɍ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɘɑɐɔɌɗɨəɚɕ ɔ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɗɑɎɚɕ ɚɜɍɔɞɧ (ɖɜɌɝəɧɑ 

ɝɞɜɑɗɖɔ). 

Ɏ - ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɝɞɑəɚɖ ɗɑɎɚɏɚ əɚɝɚ-ɝɗɑɓəɚɏɚ ɖɌəɌɗɌ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). 

ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɝɞɑəɚɖ ɗɑɎɚɏɚ ɛɚɐɏɗɌɓəɔɣəɚɏɚ ɖɌəɌɗɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 
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Å ɝɔɘɘɑɞɜɔɣəɚɝɞɨ əɬɍəɧɡ ɖɚɝɞɑɕ; 

Å ɝɚɝɞɚɫəɔɑ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɔ ɎɑɜɞɔɖɌɗɨ-

əɚɕ ɛɗɌɝɞɔəɚɖ əɬɍəɧɡ ɖɚɝɞɑɕ; 

Å ɢɑɗɚɝɞəɚɝɞɨ ɍɚɗɨɤɔɡ əɬɍəɧɡ ɖɌəɌɗɚɎ; 

Å ɢɑɗɚɝɞəɚɝɞɨ ɝɞɑəɚɖ ɖɜɧɗɚ-əɬɍəɧɡ ɫɘɚɖ. 

6. ȬɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ: 

Å ȶɚɝɞəɚ-ɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ; 

Å Ƚɚɝɞɚɫəɔɑ ɓɟɍɚɎ. 

7. Ȯɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ. 

ȶɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖ-

ɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ (ȼɔɝ. 2): 

1.  Ƚɞɜɟɖɞɟɜɧ ɚɜɍɔɞɧ: 

¶ ȯɗɌɓəɚɑ ɫɍɗɚɖɚ (əɌɗɔɣɔɑ, ɝɔɘɘɑɞɜɔɣ-

əɚɝɞɨ, ɛɚɗɚɒɑəɔɑ ɏɗɌɓəɧɡ ɫɍɗɚɖ, ɝɚ-

ɝɞɚɫəɔɑ ɔ ɛɚɗɚɒɑəɔɑ ɡɜɟɝɞɌɗɔɖɌ, ɝɚ-

ɝɞɚɫəɔɑ ɝɞɑɖɗɚɎɔɐəɚɏɚ ɞɑɗɌ, ɔɓɘɑəɑ-

əɔɑ ɑɏɚ ɛɗɚɞəɚɝɞɔ, əɌɗɔɣɔɑ ɔəɚɜɚɐəɧɡ 

ɞɑɗ Ɏ ɏɗɌɓəɚɘ ɫɍɗɚɖɑ). 

¶ ȺɖɚɗɚɍɟɗɨɍɌɜəɌɫ ɖɗɑɞɣɌɞɖɌ (ɛɜɚɗɌɍɔɜɚ-

ɎɌəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɝɔəɟɝ, ɝɞɜɟɖɞɟɜɌ, əɌɗɔɣɔɑ ɔəɚ-

ɜɚɐəɧɡ ɞɑɗ). 

¶ ȯɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤɢɧ (ɝɔɘɘɑɞɜɔɣ-

əɚɝɞɨ ɘɧɤɢ, ɛɜɚɗɌɍɔɜɚɎɌəɔɑ Ɏɝɑɕ ɔɗɔ 

ɣɌɝɞɔ ɘɧɤɢ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ, 

ɝɚɝɞɚɫəɔɑ ɘɧɤɢɧ (ɟɞɚɗɥɑəɔɑ), ɠɚɜɘɌ, 

ɔɓɘɑəɑəɔɑ ɑɬ ɝɞɜɟɖɞɟɜɧ ɔ ɛɗɚɞəɚɝɞɔ). 

¶ ȳɜɔɞɑɗɨəɧɕ əɑɜɎ (ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚ-

ɜɚəɚɕ, ɐɔɌɘɑɞɜ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɔɓ-

ɘɑəɑəɔɑ ɑɏɚ ɝɞɜɟɖɞɟɜɧ ɔ ɛɗɚɞəɚɝɞɔ). 

¶ Ƚɗɬɓəɧɑ ɒɑɗɑɓɧ (ɛɚɗɚɒɑəɔɑ ɝɗɬɓəɧɡ ɒɑ-

ɗɑɓ, ɝɔɘɘɑɞɜɔɣəɚɝɞɨ, ɔɓɘɑəɑəɔɑ 

ɝɞɜɟɖɞɟɜɧ ɔ ɛɗɚɞəɚɝɞɔ ɝɗɬɓəɧɡ ɒɑɗɑɓ). 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

 

ȼɔɝ. 2,ɏ. 

ȼɔɝ. 2.  ȸȽȶȾ, ɜɑɒɔɘ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɖəɌ. 

Ɍ - ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɛɑɜɑɗɚɘ ɐəɌ ɚɜɍɔɞɧ ɔ ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɘɫɏɖɚɞɖɌəəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɗɑɎɚɕ ɚɜɍɔɞɧ Ɏ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ), ɟɞɚɗɥɑəɔɑ Ɏɝɑɡ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɗɑɎɚɕ ɚɜɍɔɞɧ. 

ɍ - ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɟɞɚɗɥɑəɔɑ ɘɑɐɔɌɗɨəɚɕ ɛɜɫɘɚɕ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɚɕ ɘɧɤɢɧ ɛɜɌɎɚɕ ɚɜɍɔɞɧ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ) ɛɜɔ ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɚɕ. 

Ɏ - ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɜɑɓɖɚ ɔɓɎɔɞɚɕ ɡɌɜɌɖɞɑɜ ɡɚɐɌ ɛɜɌɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

ɏ - ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɎɧɜɌɒɑəəɌɫ ɩɘɠɔɓɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɑɎɚɕ ɥɑɣəɚɕ ɚɍɗɌɝɞɔ (ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 
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2.  ȸɫɏɖɔɑ ɞɖɌəɔ ɗɔɢɌ: 

Å ɚɞɑɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ; 

Å ɩɘɠɔɓɑɘɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ. 

3.  ȭɚɗɨɤɔɑ ɝɗɪəəɧɑ ɒɑɗɑɓɧ.  

ȼɑɓɟɗɨɞɌɞɧ.   

ȺɢɑəɖɌ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɚɎɚɐɔɗɌɝɨ ɟ Ɏɝɑɡ 62 ɛɌɢɔ-

ɑəɞɚɎ (100%) ɛɚ ɛɜɑɐɗɚɒɑəəɚɕ ɝɡɑɘɑ, ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɐɑɞɌɗɨəɚɑ ɚɛɔɝɌəɔɑ Ɏɝɑɡ ɖɚɝɞəɧɡ ɔ ɘɫɏɖɚ-

ɞɖɌəəɧɡ ɛɚɎɜɑɒɐɑəɔɕ.   

Ȼɑɜɑɗɚɘɧ əɔɒəɑɕ ɔ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ 

ɚɜɍɔɞɧ ɎɝɞɜɑɣɌɗɔɝɨ ɟ Ɏɝɑɡ 62 ɛɌɢɔɑəɞɚɎ 

(100%), Ɏ 10 ɝɗɟɣɌɫɡ (16%) ɚɛɜɑɐɑɗɫɗɝɫ ɛɑɜɑɗɚɘ 

ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, Ɏ 5 (8%) - ɛɑɜɑɗɚɘ ɝɌɘɚɕ 

ɛɜɚɣəɚɕ - Ɏɑɜɡəɑɕ ɝɞɑəɖɔ. ɉəɚɠɞɌɗɨɘ Ɏ Ɏɔɐɑ 

ɛɜɚɗɌɍɔɜɚɎɌəɔɫ ɘɫɏɖɚɞɖɌəəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ 

ɚɜɍɔɞɧ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 

18 ɛɌɢɔɑəɞɚɎ (29%). ȿ ɍɚɗɨɤɑɕ ɣɌɝɞɔ ɛɌɢɔɑə-

ɞɚɎ (n=43, 69%) ɞɜɌɎɘɧ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɛɚ-

ɜɚɒɐɌɗɔ Ɏɧɣɗɑəɑəɔɑ ɔ ɝɘɑɥɑəɔɑ ɝɖɟɗɚɎɚɕ ɖɚ-

ɝɞɔ ɛɚ ɞɜɬɘ ɤɎɌɘ: ɝɖɟɗɚ-ɗɚɍəɧɕ, ɝɖɟɗɚ-

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɔ ɝɖɟɗɚ-ɏɗɌɓəɔɣəɧɕ, ɞɌɖɒɑ 

ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɛɑɜɑɗɚɘɧ ɝɖɟɗɚɎɚɕ ɐɟɏɔ ɖɌɖ 

Ɏ ɚɍɗɌɝɞɔ Ɏɔɝɚɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, 

ɞɌɖ ɔ ɝɖɟɗɚɎɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. Ȼɑɜɑ-

ɗɚɘɧ ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ əɌ ɝɞɚ-

ɜɚəɑ ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ Ɏ 45 ɝɗɟɣɌɑɎ (72%), əɑ ɘɑəɑɑ ɣɌɝɞɚ ɚəɔ ɝɚ-

ɛɜɚɎɚɒɐɌɗɔɝɨ ɏɑɘɚɝɔəɟɝɚɘ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ. 

Ȯɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ ɛɚɓɎɚɗɫɗɔ əɑ ɞɚɗɨɖɚ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ əɌɗɔɣɔɑ  ɩəɚɠɞɌɗɨɘɌ, əɚ ɔ 

ɚɛɜɑɐɑɗɫɞɨ ɡɌɜɌɖɞɑɜ ɛɜɚɗɌɍɔɜɟɪɥɔɡ Ɏ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɕ ɝɔəɟɝ ɝɞɜɟɖɞɟɜ ɟ 18 ɛɌɢɔɑəɞɚɎ 

(29%): ɏɗɌɓəɚɑ ɫɍɗɚɖɚ, ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤ-

ɢɧ, ɓɜɔɞɑɗɨəɧɕ əɑɜɎ, ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ. ȿ ɝɑ-

ɘɔ ɛɌɢɔɑəɞɚɎ (11%) ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɝɗɑɐɝɞɎɔɫ 

ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ: 

ɚɞɝɟɞɝɞɎɔɑ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ (n=3, 5%), ɝɘɑɥɑəɔɑ 

ɡɜɟɝɞɌɗɔɖɌ (n=2, 3%) ɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɝɞɑɖɗɚ-

Ɏɔɐəɚɑ ɞɑɗɚ (n=2, 3%). ȻɌɞɚɗɚɏɔɫ ɓɜɔɞɑɗɨəɚɏɚ 

əɑɜɎɌ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɑɗɌ ɚɞ ɔɓɘɑəɑəɔɕ ɚɍɦɬɘɌ 

ɛɚɎɜɑɒɐɑəəɚɕ ɚɜɍɔɞɧ ɔ ɛɜɚɫɎɗɫɗɌɝɨ ɑɏɚ ɟɞɚɗ-

ɥɑəɔɑɘ ɔ ɜɑɓɖɚ ɔɓɎɔɞɧɘ ɡɌɜɌɖɞɑɜɚɘ ɡɚɐɌ, Ɏɧ-

ɫɎɗɫɗɌɝɨ ɟ 15 ɛɌɢɔɑəɞɚɎ (24%). ȻɚɎɜɑɒɐɑəɔɑ 

ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 25 

ɛɌɢɔɑəɞɚɎ (40%) ɔ ɎɖɗɪɣɌɗɔ Ɏ ɝɑɍɫ ɛɜɚɗɌɍɔɜɚ-

ɎɌəɔɑ Ɏɝɑɕ ɔɗɔ ɣɌɝɞɔ ɘɧɤɢɧ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɚɕ ɝɔəɟɝ, ɛɚɎɜɑɒɐɑəɔɑ ɘɧɤɢ ɖɚɝɞəɧɘɔ 

ɠɜɌɏɘɑəɞɌɘɔ, ɟɞɚɗɥɑəɔɑ ɔ Ɍɞɔɛɔɣəɚɑ ɜɌɝɛɚ-

ɗɚɒɑəɔɑ ɘɧɤɢɧ. Ⱥɞɑɖ ɔ ɩɘɠɔɓɑɘɌ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ əɌɍɗɪ-

ɐɌɗɔɝɨ ɛɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɚɐəɌɖɚ 

əɌɗɔɣɔɑ ɎɌɖɟɚɗɑɕ ɎɚɓɐɟɡɌ ɎəɟɞɜɔɚɜɍɔɞɌɗɨəɚ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 13 ɛɌɢɔɑəɞɚɎ (21%). 

ȳɌɖɗɪɣɑəɔɑ.  

ȸȽȶȾ ɚɝɞɌɬɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɌɎɘɚɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. 

ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɝɡɑɘɌ ɚɛɔɝɌəɔɫ ɝɞɜɟɖɞɟɜ ɝɜɑɐ-

əɑɕ ɓɚəɧ ɗɔɢɌ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɚɗəɚɕ ɔ 

ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɚɛɔɝɌəɔɑ Ɏɝɑɡ ɓəɌɣɔɘɧɡ ɖɚɝɞ-

əɧɡ, ɘɫɏɖɚɞɖɌəəɧɡ ɔ ɝɚɣɑɞɌəəɧɡ ɛɚɎɜɑɒɐɑ-

əɔɕ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ Ɏ əɌɔɍɚɗɑɑ ɖɚɜɚɞɖɔɑ Ɏɜɑ-

ɘɑəəɧɑ ɝɜɚɖɔ ɛɜɑɐɚɝɞɌɎɔɞɨ ɘɌɖɝɔɘɟɘ ɔəɠɚɜ-

ɘɌɢɔɔ ɚ ɡɌɜɌɖɞɑɜɑ ɔ ɚɍɦɬɘɑ ɛɚɎɜɑɒɐɑəɔɕ ɔ ɝɚ-

ɝɞɌɎɔɞɨ ɚɛɞɔɘɌɗɨəɧɕ ɛɗɌə ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ. ȼɌɍɚɞɌ Ɏɧ- 

ɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ ɏɜɌəɞɌ Ȼɜɑɓɔɐɑə-

ɞɌ ȼɀ ȸȰ-5534.2016.7 çȼɌɓɜɌɍɚɞɖɌ əɚɎɧɡ ɗɟɣɑ-

Ɏɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɌɗɏɚɜɔɞɘɚɎ ɔɡ ɛɜɔɘɑəɑəɔɫ Ɏ 

3D-ɘɚɐɑɗɔɜɚɎɌəɔɔ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ 

ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔè.  

ȶɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. ȬɎɞɚɜɧ ɐɌəəɚɕ 

ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ  ɔə-

ɞɑɜɑɝɚɎ,  ɚ  ɖɚɞɚɜɧɡ  əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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CT GUIDED CERVICAL NERVE ROOT INJECTIONS AS A TREATMENT OF ACUTE 

BRACHALGIA - TECHNIQUE AND MANAGEMENT CONSIDERATIONS FOR  

RADIOLOGISTS 

 

Butt S.,1 Jadun C.K. 2 

 
he authors describe CT guided injection of cervical nerve roots in treatment of 

acute arm pain. This technique can help improve the patientõs symptoms and, 

when used with a good clini cal support, can effectively reduce the time taken to r e-

cover from acute cervical spine spondylotic symptoms. Although the technique remains 

risky, when used with appropriate precautions, it has good results and an adequate safety 

record.  
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ȴȹɆȱȶɂȴȵ Ȯ Ʉȱȵȹɇȱ ȹȱȼȮȹɇȱ ȶȺȼȱɄȶȴ - ȸȱȾȺȰȴȶȬ ȴ ȼȱȶȺȸȱȹȰȬɂȴȴ 

Ȱȷɋ ȼȱȹȾȯȱȹȺȷȺȯȺȮ 

 

ȭɌɞɞ Ƚ.1, ȰɒɌɐɟə Ƚ.ȶ.2 
 

ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɝɞɌɞɨɑ ɚɛɔɝɌəɚ ɗɑɣɑəɔɑ ɚɝɞɜɚɕ ɍɚɗɔ Ɏ ɜɟɖɑ ɝ ɛɚɘɚɥɨɪ ɔəɦɑɖ-

ɢɔɕ Ɏ əɑɜɎəɧɑ ɖɚɜɑɤɖɔ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ). ȰɌəəɧɕ ɘɑɞɚɐ ɗɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɩɠɠɑɖɞɔɎəɚ ɖɟ-

ɛɔɜɚɎɌɞɨ ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɍɧɝɞɜɚɕ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɜɔ-

ɝɞɟɛɚɎ ɚɝɞɜɚɕ ɍɜɌɡɔɌɗɏɔɔ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɞɑɡəɔɖɌ Ɏɧɛɚɗəɑəɔɫ ɚɝɞɌɑɞɝɫ ɜɔɝɖɚ-

ɎɌəəɚɕ, ɛɜɔ ɝɚɍɗɪɐɑəɔɔ ɚɛɜɑɐɑɗɑəəɧɡ ɘɑɜ ɛɜɑɐɚɝɞɚɜɚɒəɚɝɞɔ, ɘɚɏɟɞ ɍɧɞɨ ɐɚɝɞɔɏəɟɞɧ  

əɌɐɗɑɒɌɥɔɕ ɟɜɚɎɑəɨ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ. 
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ervical spondylosis is a common cond i-

tion and tends to affect middle aged and 

elderly patients (45 to 64 years age most 

commonly affected) [1] . Incidence of patients who 

present with severe pain in one or both arms (br a-

chalgia) is 0.8 per 1000 patients per year [2] .  

The pain is usually severe and can be disabling 

causing the patients to get time off work. Accor d-
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ing to  the data available, neck pain, after low back 

pain is the commonest musculoskeletal cause for 

patients to seek ad vice in primary care worldwide 

[3] . 

Most of the patients will respond to co n-

servative  treatment including NSAIDs, 3 -6 weeks 

of physiotherapy, cervical coll ar and rest [4] . In 

cases which do not respond to  these conservative 

methods and/ or in whom the pain is intractable, 

symptoms can be significantly improved by image 

guided injections of steroids and local anaesthetic 

[5] . These injections also have a diagno stic use, 

when targeted injections can be used to pin point 

the degree of pain that is being generated by a 

parti cular nerve getting compressed [6] . This pr o-

cedure can be performed under ultrasound, ultr a-

sound and fluoroscopy, fluoroscopy or under CT 

gui dance [7 -11] . 

These injections are however potentially 

risky and can cause a significant harm by dama g-

ing vessels that supply blood to the brain and sp i-

nal cord [12 -16] . In order for this injection to 

work, the needle has to be close to the dorsal root 

ganglion and away from the arterial branches. CT 

scan allows accurate placement of the treatment 

needle to be placed in the cervical neural foramen. 

It is therefore possible to administer the medicine 

in an effective and safe location [9] .  

In this article, we describe a technique that 

has been used in our hospitals for the last ten 

years with a good degree of efficacy without any 

significant side effects. The technique is easy to 

learn and provided the precautions that are me n-

tioned in the paper are adhered to,  should not 

cause any serious harm to the patients.  

Patient selection.  

The patients for this procedure are all seen 

by consultant neurosurgeons. They have MRI 

scans of cervical spine. These images are seen by 

a consultant radiologist. Patientsõ clinical sym p-

toms are correlated by MRI findings. If a disc -

osteophyte bar is seen to cause a nerve root i m-

pingement, and the distribution of symptoms co r-

relates with the nerve root compression, along 

with conservative treatment, the patient is offered 

to have a CT guided nerve root block.  

At this point, a referral is made to the co n-

sultant radiologist who goes through a consent 

process in which patients are explained about the 

technique, possible risks vs benefits and post pr o-

cedure care. Patients are also given wr itten info r-

mation sheets which allow them to go through the 

procedural details in their own time.  

If the patientsõ symptoms do not respond 

to the conservative management, and they decide 

to proceed with CT guided nerve root block, they 

get given an appoin tment for the procedure.  

If any patient is on oral anticoagulation 

treatment, then this is stopped at an appropriate 

time before the treatment (Warfarin is stopped 5 

days before the injection and patients are put on 

replacement low molecular weight hepari n. A n-

tiplatelet medicines are stopped 10 days before 

the procedure. Aspirin 75 mg can still be used 

 

Fig. 1,a.    

 

Fig. 1,b.    

Fig. 1.   MRI, T2-WI. 42 years old female patient who presented with pain in the right arm along C8 nerve 

root distribution. Her MRI scan showed a posterior perineural cyst at the posterior margin of right C8 

nerve root (arrow in figure 1 a).  

MSCT, axial projection.  This nerve root was injected from a posterior approach with the p atient in 

prone position. Injection of contrast medium shows a perineural spread of the medicine with an intr a-

foraminal spill (a r row).  
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and need not be stopped).  

On the day of the procedure, patients r e-

port to the in -patientõs day ward where they are 

assessed by the ward staff. They are then  sent to 

the CT scan department where the consultant r a-

diologist,  doing  the  procedure obtains their co n- 

sent and gets them to sign their consent forms. 

Getting a two stage consent is important as the 

procedure is potentially risky. Life threatening and 

life changing complications have been repor ted in 

the w orld literature following this [11 -15] . Giving 

time to the patients to consider its pros and cons 

is therefore considered,ógood practiceó.  

Patientõs relevant imaging is reviewed. It is 

authorsõ experience that going through the pa-

tientõs imaging with them and showing them CT 

scan images of similar procedures helps them u n-

der stand the details better and lets them coope r-

ate with the radiologist. It also puts their mind at 

rest and they are able to tolerate the procedure in 

a more helpful manner.  

Medicines to be used.  

For the injection, a mixture of long acting 

local anaestheti c and a steroid preparation is 

used.  

Particulate steroids like methyleprednis o-

lone 40 mg, (Depo -medrone, Pfizer, Sandwich, UK) 

and Kenalog (Triamcinolone acetate 40 mg, 

Squibb, Uxbridge UK) tend to stay around the i n-

jection site for a longer period of tim e. These ste r-

oid preparations are however risky as the partic u-

late material could get injected in the small ve s-

sels and result in embolic i njury to spinal cord 

and brain [14] .  

The final needle position is next to the do r-

sal root ganglion of the exiting sp inal nerve. The 

spinal nerve exits from the neural foramen in its 

lower half. In the upper half, there are small blood 

vessels. Anteriorly, there is the vertebral artery. 

The needle therefore is to be positioned adjacent 

to the posterior margin of the lo wer half of the 

neural foramen [17] . With CT scan guidance, it is 

possible to avoid position of the needle within the 

wall of the vertebral artery. However, the smaller 

unnamed branches of blood vessels are not visible 

with CT scan resolution, and therefore it is poss i-

ble, theoretically at least, that some of the inje c-

tion material gets into these vessels. It is this infi l-

tration of particulate material in these vessels 

which has been hypothesised to cause embolic 

in jury to the sp inal cord in some case report s [16, 

18, 19] . Therefore, the general consensus is that 

the steroid preparation that is used should be 

non -particulate. Recommended steroid prepar a-

tion to be used is betamethasone (8 mg, Betam e-

thasone 4  mg/ml solution, Focu s pharmaceut i-

cals, London, UK) [ 20] . This steroid injection 

would tend to get absorbed relatively quickly, and 

would not have a longer pain relief as injection of 

parti culate  material  steroid,  but  the  difference 

in the  

degree and duration of pain relief was not foun d 

to be clinicall y significant [21] . The soluble steroid 

preparations are however certainly safer to use 

[20] .  

The local anaesthetic with which this ste r-

oid is mixed is 0.5% Bupivacaine (Bupivacaine 

0.5% w/v injection, Accord healthcare Ltd. Ha r-

row, UK).  

Technique.  

 

Fig. 2,a.    

 

Fig. 2,b.    

Fig. 2.   MSCT, axial projection.    

When the exiting nerve root is closely applied to the vertebral artery, a safer alt ernative to direct needle 

placement at the posterior margin of neural foramen would be to inject the ipsilateral facet joint (figure 

2b). Injection of contrast medium shows spill of medicine in intraforaminal distribution (figure 2 a).  
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Patient is positioned supine on the CT scan 

table. For injecting C7 -T1 neural foramen, a prone 

position can also be used (Fig. 1 b). In patients in 

whom the neural foramen is markedly na rrowed 

and where the vertebral artery is closely apposed 

with the nerve roo t, needle tip can be aimed for its 

tip to be positi oned in the facet joint (Fig. 2 a, b). 

Injection  of  contrast medium shows that  most of  

these patients would have medicine spread in e x-

tradural distribution in the neural foramen.  

For supine position, patientõs head is 

slightly turned to the contra lateral  side and a 

marking grid is placed on the skin.  

A short segment CT scan of the section of 

neck is performed. The appropriate CT scan image 

is chosen and a skin mark is placed to help ident i-

fying the spot which would allow access to the p e-

ri neural needle placement (Fig. 3).  

Skin is cleansed with 0.5% Chlorhexidine 

solution in 70% alcohol (Hydrex solution, Ecolab 

Ltd. Leeds UK).  Chlorhexidine in alcohol  is sup e-

rior to Chlorhexidine in water or Povidone iodine 

solution. Because of neuroirritant nature of chlo r-

hexidine, 2% solution of this compound (Chlora 

Prep, Carefusion, UK Lt d. Reigate UK) is best 

avoided [21] . The area is draped and local anae s-

thetic (1% Lidocaine, Hameln pharmaceuticals, 

Gloucester UK) is injected in the subcutaneous 

plain.  

Steroid a nd levo -Bupivacaine is then mixed 

up in a 3 mls luer lock syringe. Omnipaque 250 

contrast medium is drawn up in a second 3 mls 

luer lock syringe. This syringe is clearly marked 

with a sticker for its accurate identification and is 

connected with a long pla stic tube. While these 

syringes are being prepared, local anaesthetic that 

has been injected in the subcutaneous plain has 

anaesthetised the soft tissues. A needle localising 

scan is then obtained which confirms the line of 

needle advancement.  

A 20 G 5 cm  long needle is used for actual 

injection. This is slowly and incrementally a d-

vanced. Each incremental advancement is fo l-

lowed by a CT scan image to confirm that the line 

of advancement of needle is accurate.  

Once the desired needle tip position has 

been achieved (at the posterior margin of the lower 

half of the neural foramen abutting the anterior 

surface of the articular pillar), the needle is co n-

nected with the plastic tube which was connected 

with the syringe that has been filled up with co n-

trast mediu m.  

The plunger is withdrawn to ensure that 

no blood is being aspirated. If there is blood seen 

in the tube, the needle tip is readjusted. A small 

amount of contrast medium is then injected. CT 

scan  image confirms that the needle tip is co r rect  

ly placed and ideally should show some contrast 

medium spreading medially, in an intr aforaminal 

direction (Fig. 3). Once this has been co nfirmed, 

the syringe containing contrast medium is 

changed with the syringe containing the mixture 

of steroids and local anaesthe tic. This is then 

slowly injected. The patient is warned that they 

could feel some tingling or pain extending along 

the distribution of the nerve. Once the injection is 

complete, the needle is taken out of p atientõs neck 

and the injection site is cleaned o ff iodine and an 

antiseptic dres sing applied.  

The patient is gently taken off the CT scan 

table.  

They are then kept in the department for 

around 30 minutes. They are allowed to leave 

once they have been confirmed to be st able. They 

get given a pain recor ding chart on which they 

record their pain score for the next two weeks.  

Post Operative Complications.  

Some patients feel tingling along the di s-

tribution of the nerve which can also be mildly 

painful. Some patients feel a bit dizzy. We have 

seen the foll owing findings in a minority of p a-

tients:  

Temporary arm weakness, vasovagal dizz i-

ness, hornerõs syndrome, allergic rash and some 

worsening of arm pain. These features are all 

temporary and do not last for more than a couple 

of days responding to conservat ive management.  

The more serious reported complications i nclude 

stroke and ischemic damage to the sp inal cord. 

We have not seen these complic ations in any of 

our patients.  

Conclusion.  

The technique described is not difficult to 

learn. This however remain s a risky procedure. All 

due diligence needs to be taken in order to min i-

mise the risks. These risks are rare, nonetheless, 

 

Fig. 3.   

Fig. 3.   MSCT, axial projection.  

The needle is placed at the posterior margin of 

neural foramen. Inj ection of contrast medium 

shows a peine ural spread of medicine with no 

arterial flow.  
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remain serious. By using the technique described, 

pain relief can be provided to these patients which 

can make a significant improve ment in their 

qual ity of life. Diagnostic information obtained can 

also be crucial to confirm the relevance of MRI 

findings of nerve root compression which helps in 

planning of surgical procedures.  
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ɑɗɨ. ȺɍɚɝəɚɎɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ 

ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ ɛɚɒɔɗɚ-

ɏɚ ɣɑɗɚɎɑɖɌ. ȺɛɔɝɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɔɓɘɑəɑəɔɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɞɚɗɥɔəɧ 

ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ (Ⱦȴȸ) ɟ ɗɔɢ ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɔɓɘɑəɑəɔɕ ɗɔɛɔɐəɚɏɚ ɔ ɟɏɗɑɎɚɐəɚɏɚ ɚɍɘɑəɌ. ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ 

ɚɛɜɑɐɑɗɔɞɨ ɏɜɟɛɛɧ ɜɔɝɖɌ ɛɚ ɜɌɓɎɔɞɔɪ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, ɝɠɚɜɘɔɜɚɎɌɞɨ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌəəɧɕ ɛɚɐɡɚɐ ɖ ɗɑɣɑəɔɪ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ, ɛɚɎɧɝɔɞɨ ɚɍɦ-

ɑɘ ɝɌɘɚɚɍɝɗɟɒɔɎɌəɔɫ, ɝɚɢɔɌɗɔɓɌɢɔɔ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ əɌɝɑɗɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 75 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 65 

ɐɚ 99 ɗɑɞ.  ȸɟɒɣɔə ɍɧɗɚ 43 (64,%), ɒɑəɥɔə - 24 (35,8%). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑəɚ 

ɛɚɗəɚɑ ɖɗɔəɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɗɌɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌ-

ɗɔɓ ɖɜɚɎɔ. ȴɓɟɣɑəɔɑ ɗɔɛɔɐəɚɏɚ ɝɛɑɖɞɜɌ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɛɟɞɑɘ ɚɢɑəɖɔ ɝɗɑɐɟɪɥɔɡ ɛɌɜɌ-

ɘɑɞɜɚɎ: ɚɍɥɔɕ ɡɚɗɑɝɞɑɜɔə ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ, ɞɜɔɏɗɔɢɑɜɔɐɧ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ. ȻɌɜɌɗ-

ɗɑɗɨəɚ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɛɜɚɎɚɐɔɗɔ ɚɢɑəɖɟ ɟɜɚɎəɫ ɔəɝɟɗɔəɌ ɔ ɏɗɪɖɚɓɧ ɖɜɚɎɔ. Ȯɝɑɘ 

Ɏɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ  ɛɌɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɍɜɌ-

ɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɛɜɔɍɚɜɑ AplioÊ 500 ɖɚɘɛɌəɔɔ Toshiba. 

ȼɑɓɟɗɨɞɌɞɧ. ȮɛɑɜɎɧɑ ɛɜɚɎɑɐɑəɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ, ɎɖɗɪɣɌɪɥɑɑ ɚɢɑəɖɟ ɗɔɛɔɐəɚɏɚ ɝɛɑɖɞɜɌ, ɟɜɚɎəɫ  ɏɗɪɖɚɓɧ ɔ ɔəɝɟɗɔəɌ, ɝɚɝɞɚɫəɔɫ 

ɩɡɚɝɞɜɟɖɞɟɜɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ.  

ȮɧɎɚɐɧ. ȮɎɑɐɑəɔɑ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ 

ɛɜɚɏɜɌɘɘɟ ɚɖɌɓɌəɔɫ ɛɚɘɚɥɔ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɔɘ ɍɚɗɨəɧɘ ɛɚɓɎɚɗɔɞ ɎɧɫɎɔɞɨ ɏɜɟɛɛɧ 

ɜɔɝɖɌ ɛɚ ɜɌɓɎɔɞɔɪ ɝɚɝɟɐɔɝɞɧɡ ɖɌɞɌɝɞɜɚɠ, ɝɠɚɜɘɔɜɚɎɌɞɨ ɔ ɛɜɚɎɑɝɞɔ əɑɚɍɡɚɐɔɘɧɑ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɘɑɜɚɛɜɔɫɞɔɫ ɔ ɚɛɜɑɐɑɗɔɞɨ ɗɑɣɑɍəɟɪ ɞɌɖɞɔɖɟ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɔ ɛɚɘɚɣɨ ɍɚɗɨɤɑɘɟ ɣɔɝɗɟ ɛɌɢɔɑəɞɚɎ ɐɚɝɞɔɏəɟɞɨ Ɏɚɓ-

ɜɌɝɞɌ ɐɚɗɏɚɒɔɞɑɗɑɕ. 
 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɞɌɜɤɌɫ ɎɚɓɜɌɝɞəɌɫ ɏɜɟɛɛɌ ɍɚɗɨəɧɡ, ɍɜɌɡɔɚɢɑɠɌɗɨəɧɑ Ɍɜɞɑ-

ɜɔɔ, ɌɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɍɗɫɤɖɌ, ɡɌɜɌɖɞɑɜ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, ɗɔɛɔɐəɧɕ 

ɝɛɑɖɞɜ ɖɜɚɎɔ, ɐɔɝɗɔɛɔɐɑɘɔɫ. 
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urpose.  The aims o f this study were to substantiate the diagnostic value of duplex 

scanning with color mapping in an integrated assessment of the elderly person 

health status; to describe the features of the carotid arteries changes and the Int i-

ma-media complex (IMC) thickn ess among elderly individuals, depending on the lipid and 

carbohydrate metabolism changes.  

The study aimed determining the risk of the stroke development based on these data, 

as well as forming a differentiated approach to the treatment, which will improv e the quality 

of life, increase the amount of self -care and socialization among persons of the group given.  

Materials and methods.  The study involved 75 patients aged from 65 to 99 (43 men 

- 64%, 24 women - 35.8%). All patients had undergone a complex clin ical examination, l a-

boratory tests and blood chemistry. The fats study was performed by evaluating the follo w-

ing parameters: total cholesterol serum, serum triglycerides. In line, each patient was eval u-

ated on the insulin and blood glucose levels. All pati ents included in the study had unde r-

gone ultrasound testing of brachiocephalic arteries using ultrasound device Aplio Ê 500 

Toshiba.  

Results.  For the first time the laboratory examination data comparison was conduc t-

ed, i ncluding assessment of the lipid pro file, glucose and insulin levels, as well as the state 

of athermanous plaque echo structure on the basis of the ultrasound investigation data 

among older age group patients.  

Conclusions. The integration of the complex inspection algorithm into the program 

of assistance to the geriatric patients will help to identify the risk of vascular catastrophe 

development, build and carry out the necessary preventive measures and determine the 

treatment policy, which will maximize the quality of life and help more pati ents to reach the 

age of centenarians.  

 
Keywords: older group of patients, brachiocephalic artery, atherosclerotic plaque, the 

nature of the atherosclerotic plaque, blood lipids, dyslipidemia.  
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ɜɚɍɗɑɘɧ ɛɜɚɠɔɗɌɖɞɔɖɔ, ɐɔɌɏəɚɝɞɔɖɔ 

ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɝɎɫɓɌəəɧɡ ɝ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, 

ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ 2 ɞɔɛɌ, ɖɚɞɚɜɧɑ ɚɞəɚɝɫɞ ɖ  

ɎɚɓɜɌɝɞ- ɌɝɝɚɢɔɔɜɚɎɌəəɧɘ ɓɌɍɚɗɑɎɌəɔɫɘ, ɫɎ-

ɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ ɛɜɚ-

ɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɚɕ ɛɚɘɚɥɔ. 

ɂɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɪɞɝɫ Ɏɑ-

ɐɟɥɑɕ ɛɜɔɣɔəɚɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ əɌɝɑɗɑəɔɫ, ɞɌɖ 

ɖɌɖ ɘɑəɑɑ 20% ɎɧɒɔɎɤɔɡ ɎɚɓɎɜɌɥɌɪɞɝɫ ɖ 

ɛɜɑɒəɑɕ ɝɚɢɔɌɗɨəɚɕ ɔ ɞɜɟɐɚɎɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, 

ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɚɐəɟ ɔɓ 

ɎɌɒəɑɕɤɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɔ ɝɚɢɔɌɗɨəɧɡ ɛɜɚ-

ɍɗɑɘ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ ɐɚɖɌɓɌəəɧɘ, 

ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑəɔɫ əɑɍɗɌɏɚɛɜɔɫɞ-

əɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ, ɏɗɌɎəɧɘ 

ɚɍɜɌɓɚɘ, ɚɍɟɝɗɚɎɗɑəɌ əɌɗɔɣɔɑɘ əɑɝɞɌɍɔɗɨəɧɡ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ (ȬȽȭ). ɀɚɜɘɔɜɚ-

ɎɌəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ (ȬȽȭ) Ɏ ɘɚɓ-

ɏɚɎɧɡ ɔ ɛɜɑɢɑɜɑɍɜɌɗɨəɧɡ Ɍɜɞɑɜɔɫɡ, ɔɡ ɐɑɝɞɌ-

ɍɔɗɔɓɌɢɔɫ ɝ ɛɚɝɗɑɐɟɪɥɑɕ Ɍɜɞɑɜɔɚ-

ɌɜɞɑɜɔɌɗɨəɚɕ ɩɘɍɚɗɔɑɕ ɫɎɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ 

ɏɗɌɎəɧɡ ɛɟɝɖɚɎɧɡ ɘɚɘɑəɞɚɎ Ɏ ɜɌɓɎɔɞɔɔ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ. Ȼɜɔ ɩɞɚɘ ɗɚɖɌɗɔɓɌɢɔɫ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ Ɏ ɩɖɝɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ ɚɞɐɑɗɌɡ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɜɟɝɗɌ ɝɚɝɞɌɎ-

ɗɫɑɞ ɐɚ 75% Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, 

ɚɍɟɝɗɌɎɗɔɎɌɪɥɔɡ ɜɌɓɎɔɞɔɑ ɢɑɜɑɍɜɌɗɨəɚɕ ɔɤɑ-

ɘɔɔ [1]. ȮɌɒəɧɘ ɓɎɑəɚɘ ɛɌɞɚɏɑəɑɓɌ ɔɤɑɘɔɣɑ-

ɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɫɎɗɫɑɞɝɫ əɑ ɞɚɗɨɖɚ ɛɜɔɝɟɞɝɞɎɔɑ 

ɝɞɑəɚɓɔɜɟɪɥɑɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ Ɏ ɖɌɜɚɞɔɐəɚɘ ɍɌɝɝɑɕəɑ, əɚ ɔ, ɝɚɏɗɌɝəɚ ɐɌə-

əɧɘ əɑɝɖɚɗɨɖɔɡ ɘəɚɏɚɢɑəɞɜɚɎɧɡ ɩɛɔɐɑɘɔɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɌɒɑ ɟɎɑɗɔɣɑəɔɑ ɞɚɗ-

ɥɔəɧ ɔəɞɔɘɚ-ɘɑɐɔɌɗɨəɚɏɚ ɝɗɚɫ (Ⱦȴȸ) ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ. ȭɚɗɨɤɔəɝɞɎɚ əɌɍɗɪɐɑəɔɕ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ ɚ ɎɓɌɔɘɚɝɎɫɓɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɝɚɝɟɐɚɎ ɝ ɜɔɝɖɚɘ ɝɘɑɜɞəɚɝɞɔ ɟ ɗɪɐɑɕ 

ɝɞɌɜɤɑɏɚ ɎɚɓɜɌɝɞɌ. Ȯ ɜɫɐɑ ɜɌɍɚɞ əɌɗɔɣɔɑ ȬȽȭ ɔ 

ɟɞɚɗɥɑəɔɫ Ⱦȴȸ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ Ɏɗɔɫɪɞ əɌ 

ɛɚɎɧɤɑəɔɑ ɜɔɝɖɌ ɔəɝɟɗɨɞɌ Ɏ ɛɚɝɗɑɐɟɪɥɑɕ 

ɒɔɓəɔ, Ɍ ɞɌɖɒɑ ɫɎɗɫɪɞɝɫ ɔəɐɔɖɌɞɚɜɚɘ ɝɞɌɜɑ-

əɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, ɡɌɜɌɖɞɑɜɔ-
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ɓɟɪɞɝɫ  ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ɖɚɏəɔɞɔɎəɧɡ,  ɠɔ-

ɓɔɣɑɝɖɔɡ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɜɌɝɝɞɜɚɕɝɞɎ [2] .  

ȴɓɟɣɑəɔɑ ɝɎɫɓɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ, ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɝ ɚɍɥɔɘ 

ɝɚɝɞɚɫəɔɑɘ ɓɐɚɜɚɎɨɫ ɛɚɒɔɗɚɏɚ ɣɑɗɚɎɑɖɌ, Ɏɗɔɫ-

əɔɑɘ əɌ ɖɌɣɑɝɞɎɚ ɑɏɚ ɒɔɓəɔ ɔ ɛɜɚɏəɚɓ əɌɣɌɗɚɝɨ 

Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ  ɔ  ɝɎɫɓɌəɚ ɝ ɛɚɔɝɖɚɘ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ ɝəɔɓɔɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɛɚɝɞɚɜɚəəɑɕ ɛɚɘɚɥɔ ɔ Ɏɑɜɚɫɞəɚɝɞɨ əɑɍɗɌɏɚ-

ɛɜɔɫɞəɧɡ  ɔɝɡɚɐɚɎ ɟ ɗɔɢ ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚ-

ɏɚ ɎɚɓɜɌɝɞɌ.  

Ȼɜɔ ɩɞɚɘ ɚɝɞɌɪɞɝɫ ɘɌɗɚɔɓɟɣɑəəɧɘɔ ɞɌ-

ɖɔɑ Ɏɚɛɜɚɝɧ, ɖɌɖ ɎɚɓɜɌɝɞəɧɑ ɜɌɓɗɔɣɔɫ ɡɌɜɌɖ-

ɞɑɜɌ ɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɟ ɛɌɢɔɑəɞɚɎ 

ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ, Ɍ ɞɌɖɒɑ Ɏ 

ɏɜɟɛɛɑ ɐɚɗɏɚɒɔɞɑɗɑɕ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɜɔɘɑəɫɪɞɝɫ: ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, ȸȼȾ ɔ ɌəɏɔɚɏɜɌɠɔɫ.  ȹɚ ɟ ɖɌɒ-

ɐɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɑɝɞɨ ɝɎɚɔ ɚɏɜɌəɔɣɑ-

əɔɫ. ȾɌɖ, ɖ Ɍɍɝɚɗɪɞəɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘ ɖ 

ȸȼȾ ɚɞəɚɝɫɞɝɫ ɝɚɝɞɚɫəɔɫ, ɛɜɔ ɖɚɞɚɜɧɡ ɑɏɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɝɚɓɐɌɑɞ ɟɏɜɚɒɌɪɥɟɪ ɐɗɫ ɒɔɓəɔ ɝɔɞɟɌ-

ɢɔɪ. ȶ ɞɌɖɚɕ ɖɌɞɑɏɚɜɔɔ ɚɞəɚɝɫɞɝɫ Ɏɝɑ ɛɌɢɔɑə-

ɞɧ ɝ əɌɗɔɣɔɑɘ ɩɗɑɖɞɜɚəəɚ-ɘɑɡɌəɔɣɑɝɖɔɡ 

ɟɝɞɜɚɕɝɞɎ Ɏ ɞɑɗɑ (ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɚɎ) ɔ ɛɌɢɔ-

ɑəɞɧ ɝ əɌɗɔɣɔɑɘ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɖɗɔɛɝ əɌ Ɍɜɞɑ-

ɜɔɫɡ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȶ ɚɞəɚɝɔɞɑɗɨəɧɘ ɛɜɚɞɔ-

ɎɚɛɚɖɌɓɌəɔɫɘ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ ɚɞəɚɝɫɞɝɫ ɝɚɝɞɚ-

ɫəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɝɚɓɐɌɎɌɞɨ ɚɛɜɑɐɑɗɑəəɧɑ 

ɚɛɌɝəɚɝɞɔ ɔ ɞɜɟɐəɚɝɞɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ. 

ȾɌɖɔɘɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫɘɔ ɫɎɗɫɪɞɝɫ əɌɗɔɣɔɑ 

ɖɜɚɎɚɚɝɞɌəɌɎɗɔɎɌɪɥɔɡ ɝɖɚɍɚɖ, ɓɌɒɔɘɚɎ, ɔ 

ɖɗɔɛɝ ɛɜɚɣɑɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɐɑɖɚɘɛɑəɝɌɢɔɫ ɝɑɜ-

ɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɘ ɘɚəɔɞɚɜɔəɏɑ [3].  ȿɣɔɞɧɎɌɫ Ɏɝɑ 

ɛɑɜɑɣɔɝɗɑəəɚɑ, ɖ ɝɚɒɌɗɑəɔɪ, ɟ ɛɌɢɔɑəɞɚɎ 

ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɝ əɌɗɔɣɔɑɘ ɝɚɣɑ-

ɞɌəəɚ ɛɜɚɞɑɖɌɪɥɔɡ ɛɌɞɚɗɚɏɔɕ, ɚɏɜɌəɔɣɑəɔɑɘ 

ɛɚɐɎɔɒəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɝ ɟɣɬɞɚɘ Ɏɧɝɚɖɚɕ ɝɞɚɔ-

ɘɚɝɞɔ ȸȼȾ, əɌɔɍɚɗɑɑ ɐɚɝɞɟɛəɧɘ  ɘɑɞɚɐɚɘ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɝɚɝɞɚɫəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ 

ɫɎɗɫɑɞɝɫ ɜɑɒɔɘ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ 

ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ. ȶ ɚɝəɚɎəɧɘ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌɘ  ɘɑɞɚɐɌ ɚɞəɚɝɫɞɝɫ ɑɏɚ ɌɍɝɚɗɪɞəɌɫ 

əɑɔəɎɌɓɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɎɧɝɚɖɌɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɛɚɗɟɣɌɑɘɧɡ ɐɌəəɧɡ, Ɏɚɓɘɚɒəɚɝɞɨ ɐɔəɌɘɔɣɑ-

ɝɖɚɕ ɚɢɑəɖɔ ɖɌɖ ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ, 

ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ, ɞɌɖ ɔ ɡɌɜɌɖɞɑɜɌ ɏɑɘɚɐɔəɌɘɔ-

ɖɔ Ɏ ɜɌɓɗɔɣəɧɡ ɝɚɝɟɐɔɝɞɧɡ ɍɌɝɝɑɕəɌɡ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɛɚɜɞɌɞɔɎəɧɡ ɛɜɔɍɚɜɚɎ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɟ ɛɚɝɞɑɗɔ ɍɚɗɨəɚɏɚ, ɖɌɖ Ɏ ɝɞɌɢɔɚəɌɜɑ, 

ɞɌɖ ɔ ɝ Ɏɧɑɓɐɚɘ əɌ ɐɚɘ, ɣɞɚ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɚ 

ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ əɌɝɑɗɑəɔɫ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɍɚɝəɚɎɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ 

ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɢɎɑɞɚɎɧɘ ɖɌɜɞɔ-

ɜɚɎɌəɔɑɘ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɓɐɚ-

ɜɚɎɨɫ ɛɚɒɔɗɚɏɚ ɣɑɗɚɎɑɖɌ. ȺɛɔɝɌɞɨ ɚɝɚɍɑəəɚɝɞɔ 

ɔɓɘɑəɑəɔɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ ɞɚɗɥɔəɧ ɖɚɘ-

ɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ (Ⱦȴȸ) ɟ ɗɔɢ ɛɚɒɔɗɚɏɚ ɔ 

ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑ-

əɔɕ ɗɔɛɔɐəɚɏɚ ɔ ɟɏɗɑɎɚɐəɚɏɚ ɚɍɘɑəɌ.  

 ȹɌ ɚɝəɚɎɌəɔɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ 

ɝɠɚɜɘɔɜɚɎɌɞɨ ɏɜɟɛɛɧ ɜɔɝɖɌ ɛɚ ɜɌɓɎɔɞɔɪ ɘɚɓ-

ɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, ɝɠɚɜɘɔɜɚɎɌɞɨ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌəəɧɕ ɛɚɐɡɚɐ ɖ ɗɑɣɑəɔɪ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɟɗɟɣ-

ɤɔɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ, ɛɚɎɧɝɔɞɨ ɚɍɦɑɘ ɝɌɘɚɚɍ-

ɝɗɟɒɔɎɌəɔɫ, ɝɚɢɔɌɗɔɓɌɢɔɔ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ 

əɌɝɑɗɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 75 ɛɌɢɔ-

ɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 65 ɐɚ 99 ɗɑɞ.  ȸɟɒɣɔə ɍɧɗɚ 

43 (64,%), ɒɑəɥɔə ð 24 (35,8%). Ȯɖɗɪɣɑəəɧɘ Ɏ 

ɏɜɟɛɛɟ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑəɚ ɛɚɗəɚɑ ɖɗɔəɔɣɑ-

ɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɟɣɑɞɚɘ əɑ ɞɚɗɨɖɚ  ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ, əɚ  ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɐɗɫ 

ɎɚɓɜɌɝɞɌ ɏɑɜɔɌɞɜɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ, ɚɛɜɑɐɑɗɫ-

ɪɥɔɡ ɛɜɚɏəɚɓ ɔ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɚɒɔɗɚɏɚ ɣɑ-

ɗɚɎɑɖɌ, ɑɏɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ. ȰɌɗɑɑ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ  ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɗɌɍɚɜɌɞɚɜəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɍɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ Ɏ 

ɖɗɔəɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ ɔ Ɏɖɗɪ-

ɣɌɗɔ ɝɗɑɐɟɪɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ: ɖɗɔəɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɖɜɚɎɔ ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ.  

 ȭɔɚɡɔɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɘɑɞɚɐɔɖɌɘ, Ɏɧɛɚɗəɫɑɘɧɘ 

Ɏ ɍɔɚɡɔɘɔɣɑɝɖɔɡ ɗɌɍɚɜɌɞɚɜɔɫɡ. ȴɓɟɣɑəɔɑ ɗɔ-

ɛɔɐəɚɏɚ ɝɛɑɖɞɜɌ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɛɟɞɑɘ ɚɢɑəɖɔ 

ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞɜɚɎ: ɚɍɥɔɕ ɡɚɗɑɝɞɑɜɔə ɝɧ-

Ɏɚɜɚɞɖɔ ɖɜɚɎɔ, ɞɜɔɏɗɔɢɑɜɔɐɧ ɝɧɎɚɜɚɞɖɔ ɖɜɚ-

Ɏɔ. ȯɔɛɑɜɗɔɛɔɐɑɘɔɪ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɛɜɔ ɛɚ-

ɖɌɓɌɞɑɗɑ ɡɚɗɑɝɞɑɜɔəɌ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə Ɏɧ-

ɤɑ 5,0 ɘɘɚɗɨ/ɗ; ɞɜɔɏɗɔɢɑɜɔɐɚɎ ñ Ɏɧɤɑ 1,7 

ɘɘɚɗɨ/ɗ. ȻɌɜɌɗɗɑɗɨəɚ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɛɜɚ-

Ɏɚɐɔɗɔ ɚɢɑəɖɟ ɟɜɚɎəɫ ɔəɝɟɗɔəɌ ɔ ɏɗɪɖɚɓɧ ɖɜɚ-

Ɏɔ. ȯɔɛɑɜɏɗɔɖɑɘɔɪ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɛɜɔ 

ɟɜɚɎəɑ ɏɗɪɖɚɓɧ Ɏɧɤɑ 5,5, ɏɔɛɑɜɔəɝɟɗɔəɑɘɔɪ ð  

Ɏɧɤɑ 10.  

 Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɖɜɚɎɔ ɛɌɢɔɑəɞɌɘ, Ɏɖɗɪɣɑəəɧɘ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ,  ɛɜɚɎɚɐɔɗɚɝɨ ɝɞɌəɐɌɜɞəɚɑ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ȯ-ɜɑɒɔɘɌ ɔ ɜɑɒɔɘɌ 

ɢɎɑɞəɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ  ɔɗɔ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɗɚ ɝɗɑɐɟɪɥɔɑ 

ɩɞɌɛɧ: 

1.  ȻɜɚɎɑɐɑəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɝ ɟɣɑɞɚɘ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɐɗɫ ɎɚɓɜɌɝɞɌ ɏɑɜɔɌɞ-

ɜɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɛɜɚɏəɚɓ ɔ 

ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɚɒɔɗɚɏɚ ɣɑɗɚɎɑɖɌ, ɑɏɚ əɑɓɌɎɔ-

ɝɔɘɚɝɞɨ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ. 

2. ȻɜɚɎɑɐɑəɔɑ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɖɜɚɎɔ: ɚɢɑəɖɌ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ, 

ɞɜɔɏɗɔɢɑɜɔɐɚɎ, ɟɜɚɎəɫ ɏɗɪɖɚɓɧ ɔ ɔəɝɟɗɔəɌ. 

3.  ȬəɌɗɔɓ əɌɜɟɤɑəɔɕ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɛɚ-
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ɖɌɓɌɞɑɗɑɕ ɖɜɚɎɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɏɜɟɛɛɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ɟɣɑɞɚɘ  ɞɔɛɌ ɐɔɝɗɔɛɔɐɑɘɔɔ ɔ 

ɟɜɚɎəɫ ɏɗɪɖɚɓɧ ɔ ɔəɝɟɗɔəɌ. 

4. ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ: 

Ɍ) ɝɚɝɞɚɫəɔɑ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ,  

ɍ) əɌɗɔɣɔɑ ɔ ɗɚɖɌɗɔɓɌɢɔɫ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɚɕ ɍɗɫɤɖɔ, 

Ɏ) ɜɌɎəɚɘɑɜəɚɝɞɨ ɖɚəɞɟɜɚɎ, ɛɜɚɞɫɒɑə-

əɚɝɞɨ,  

ɏ) ɏɑɘɚɐɔəɌɘɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, 

ɐ) ɚɛɜɑɐɑɗɑəɔɑ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ, 

ɑ) ɚɢɑəɖɌ ɝɖɚɜɚɝɞəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚ-

ɐɔəɌɘɔɖɔ Ɏ Ɍɜɞɑɜɔɫɡ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝ-

ɝɑɕəɌ,  

ɒ) ɚɛɜɑɐɑɗɑəɔɑ ɎɌɜɔɌəɞɚɎ əɑɛɜɫɘɚɗɔəɑɕ-

əɚɝɞɔ ɡɚɐɌ Ɍɜɞɑɜɔɕ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕ-

əɌ.  

5.  ȽɚɛɚɝɞɌɎɗɑəɔɑ ɐɌəəɧɡ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɝ ɐɌəəɧɘɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯɝɑ ɍɚɗɨəɧɑ, Ɏɖɗɪɣɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, 

əɌɡɚɐɔɗɔɝɨ Ɏ ɝɞɌɢɔɚəɌɜɑ, ɝɛɑɢɔɌɗɔɓɔɜɟɪɥɑɘɝɫ 

əɌ ɚɖɌɓɌəɔɔ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɚɕ ɛɚɘɚɥɔ, ɔ ɛɜɚ-

ɡɚɐɔɗɔ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɚ ɟɖɌɓɌəəɚɘɟ Ɏɧɤɑ ɛɗɌ-

əɟ ɚɍɝɗɑɐɚɎɌəɔɫ. ȶɗɔəɔɣɑɝɖɔɕ ɚɝɘɚɞɜ ɎɖɗɪɣɌɗ 

ɚɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɚɏɚ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ ð ɚɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɠɌɖɞɚɜɧ  ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ, ɞɌɖ ɔ əɌɗɔɣɔɑ ɏɑɜɔɌɞɜɔɣɑ-

ɝɖɔɡ ɝɔəɐɜɚɘɚɎ, ɚɛɜɑɐɑɗɫɪɥɔɡ ɛɜɚɏəɚɓ ɔ ɖɌ-

ɣɑɝɞɎɚ ɒɔɓəɔ ɛɚɒɔɗɚɏɚ ɣɑɗɚɎɑɖɌ, ɑɏɚ əɑɓɌɎɔ-

ɝɔɘɚɝɞɨ ɔ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ. 

Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚ-

ɎɌəɔɫ ɝ ɢɎɑɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɗɚ 

ɎɧɫɎɔɞɨ ɖɌɖ əɌɣɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ (ɔɓɘɑəɑəɔɫ 

Ⱦȴȸ), ɞɌɖ ɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌɞɨ əɌɗɔɣɔɑ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ, ɛɜɑɐɛɚɗɚɒɔɞɨ ɔɡ ɡɌ-

ɜɌɖɞɑɜ ɔ ɩɡɚɝɞɜɟɖɞɟɜɟ, ɣɞɚ əɌɔɍɚɗɑɑ ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɔ ɎɌɒəɚ. Ȯ Ȯ-ɜɑɒɔɘɑ əɑɝɞɌɍɔɗɨəɌɫ (ɘɫɏ-

ɖɌɫ) ȬȽȭ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɓɌɞɜɟɐəɔɞɑɗɨəɚ ɓɌ 

ɝɣɑɞ əɌɗɔɣɔɫ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɑɑ 

ɝɞɜɟɖɞɟɜɑ. ȻɜɑɔɘɟɥɑɝɞɎɑəəɚ  ɑɑ ɘɚɒəɚ ɚɍəɌ-

ɜɟɒɔɞɨ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɑɒɔɘɌ ɂȰȶ.  

ȭɚɗɑɑ ɛɗɚɞəɌɫ (ɏɑɞɑɜɚɏɑəəɌɫ) ȬȽȭ ɔɘɑɑɞ, 

ɖɌɖ ɛɜɌɎɔɗɚ, əɑɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ ɝ əɌɗɔ-

ɣɔɑɘ ɖɌɖ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɞɌɖ ɔ ɏɔ-

ɛɑɜɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɛɜɚɢɑəɞəɚɑ ɝɚɚɞ-

əɚɤɑəɔɑ ɚɛɔɝɌəəɧɡ ɖɚɘɛɚəɑəɞɚɎ Ɏ ɝɞɜɟɖɞɟɜɑ 

ȬȽȭ ɎɌɜɨɔɜɟɑɞ. ȬȽȭ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ, ɚɍɟ-

ɝɗɚɎɗɑəəɧɑ əɌɗɔɣɔɑɘ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ Ɏɖɗɪ-

ɣɑəɔɕ Ɏ ɝɞɜɟɖɞɟɜɑ ɍɗɫɤɖɔ,  ɚɞəɚɝɫɞ ɖ ɖɌɞɑɏɚ-

ɜɔɔ ɝɞɌɍɔɗɨəɧɡ ȬȽȭ.  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɜɌɓɜɌɍɚɞɌəɧ ɝɔɝɞɑ-

ɘɧ ɚɢɑəɖɔ, ɛɚɓɎɚɗɫɪɥɔɑ ɎɧɫɎɗɫɞɨ əɑɝɞɌɍɔɗɨ-

əɧɑ ȬȽȭ, ɚɜɔɑəɞɔɜɟɫɝɨ əɌ ɖɌɣɑɝɞɎɑəəɟɪ ɚɢɑə-

ɖɟ ɝɞɜɟɖɞɟɜɧ ȬȽȭ, ɎɖɗɪɣɌɪɥɟɪ ɚɢɑəɖɟ 

ɩɡɚɝɞɜɟɖɞɟɜɧ ɔ ɡɌɜɌɖɞɑɜɌ ɖɚəɞɟɜɚɎ Ɍɞɑɜɚɘɧ.  

ȹɌɔɍɚɗɑɑ ɚɛɌɝəɧɘɔ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ ɏɑɞɑ-

ɜɚɏɑəəɧɑ ɍɗɫɤɖɔ ɝ ɞɚəɖɚɕ ɛɚɖɜɧɤɖɚɕ, əɔɓɖɚɕ 

ɩɡɚɏɑəəɚɝɞɨɪ ɔ ɜɎɌəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɣɞɚ ɘɚɒɑɞ 

ɟɖɌɓɧɎɌɞɨ əɌ ɔɓɦɫɓɎɗɑəɔɑ ȬȽȭ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɞɌɖɔɑ ȬȽȭ ɫɎɗɫɪɞɝɫ ɍɑɝɝɔɘɛɞɚɘəɧɘɔ 

ɐɚ ɞɚɏɚ ɘɚɘɑəɞɌ, ɖɚɏɐɌ ɚəɔ ɝɞɌəɚɎɫɞɝɫ ɛɜɔɣɔ-

əɚɕ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ (ȴȸ) ɗɔɍɚ ɔəɝɟɗɨɞɌ, 

ɞɌɖ ɖɌɖ əɑ ɎɧɓɧɎɌɪɞ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɚɏɚ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ. 

Ⱦɑɛɑɜɨ, ɐɗɫ ɛɚɗəɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɝɔɞɟɌ-

ɢɔɔ, ɜɌɝɝɘɚɞɜɔɘ ɛɜɔɘɑɜɧ ɩɡɚɏɜɌɠɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɜɌɓɗɔɣəɧɡ ɛɚ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɔ ɔ ɩɡɚɝɞɜɟɖɞɟɜɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ 

ɍɗɫɤɑɖ (ȬȽȭ), ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ əɌɘɔ Ɏ ɛɜɚɢɑɝɝɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɔɡ ɛɌɢɔɑəɞɚɎ 

(ɜɔɝ. 1 ð 5). 

ȬəɌɗɔɓɔɜɟɫ Ɏɧɤɑ ɝɖɌɓɌəəɚɑ, əɑɗɨɓɫ əɑ ɝɚ-

ɏɗɌɝɔɞɨɝɫ, ɣɞɚ ɏɔɛɚɩɡɚɏɑəəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɑ ɍɗɫɤɖɔ ɔ ɏɑɞɑɜɚɏɑəəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɑ ɍɗɫɤɖɔ ɝ əɌɗɔɣɔɑɘ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɖɚɘ-

ɛɚəɑəɞɌ əɌɔɍɚɗɑɑ ɚɛɌɝəɧ Ɏ Ɍɝɛɑɖɞɑ ɛɚɎɧɤɑəɔɫ 

ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, ɞɌɖ ɖɌɖ ɞɌ-

ɖɌɫ ɍɗɫɤɖɌ ɗɌɍɔɗɨəɌ, ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ Ɍɞɑ-

ɜɚɘɌɞɚɓɌ, ɛɜɔɎɚɐɔɞ ɖ ɚɝɗɚɒəɑəɔɪ ɍɗɫɤɖɔ ɔɓɦ-

ɫɓɎɗɑəɔɑɘ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ. ȴɓ ɩɞɚɏɚ ɝɗɑɐɟɑɞ, 

ɖɌɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ əɑɝɞɌɍɔɗɨəɧɡ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɡ  ɍɗɫɤɑɖ ɫɎɗɫɑɞɝɫ ɛɑɜɎɚɝɞɑɛɑəəɚɕ 

ɓɌɐɌɣɑɕ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ Ɏɚɓ-

ɜɌɝɞəɚɕ ɏɜɟɛɛɧ. ȮɧɫɎɗɑəəɧɑ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɔɓɘɑəɑəɔɫ ɘɧ ɝɚɛɚɝɞɌɎɔɗɔ ɝ 

ɐɌəəɧɘɔ ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɖɗɪ-

ɣɌɪɥɑɏɚ ɚɢɑəɖɟ ɛɌɜɌɘɑɞɜɚɎ ɗɔɛɔɐəɚɏɚ ɝɛɑɖɞɜɌ 

ɖɜɚɎɔ,  ɟɜɚɎəɫ ɔəɝɟɗɔəɌ ɔ ɏɗɪɖɚɓɧ. Ⱦɑɘ ɝɌɘɧɘ 

ɔɘɑɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɎɌɜɔ-

Ɍəɞɧ əɌɜɟɤɑəɔɫ ɗɔɛɔɐəɚɏɚ ɔ ɟɏɗɑɎɚɐəɚɏɚ  ɚɍ-

ɘɑəɚɎ ɔ ɚɢɑəɔɞɨ ɡɌɜɌɖɞɑɜ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚ-

ɏɚ ɛɚɜɌɒɑəɔɫ  ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ əɌ 

ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɚɜɜɑɗɫɢɔɔ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝ ɐɌəəɧɘɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɜɌɓɐɑɗɔɗɔ əɌ 5 ɏɜɟɛɛ. 

ȯɜɟɛɛɧ ɠɚɜɘɔɜɚɎɌɗɔ ɔɝɡɚɐɫ ɔɓ ɜɌɎəɚɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ. ȰɌə-

əɧɑ ɏɜɟɛɛɧ ɛɜɑɐɝɞɌɎɗɑəɧ əɔɒɑ Ɏ ɝɎɚɐəɚɕ ɞɌɍ-

ɗɔɢɑ ʈ1.  

Ȼɜɔ ɌəɌɗɔɓɑ ɎɎɑɐɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɞɌɍ-

ɗɔɢɧ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏ ɏɜɟɛɛɑ ɝ əɚɜɘɌɗɨəɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ ɝɛɑɖɞɜɌ ɖɜɚɎɔ ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɝɚɝɞɌɎɗɫɑɞ ɟ ɘɟɒɣɔə 91 ɏɚɐ ɔ 89 ɗɑɞ ɟ ɒɑəɥɔə, 

ɩɞɚ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ Ɏɧɣɔɝɗɑəəɚɏɚ 

ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ Ɏɚ Ɏɝɑɡ ɏɜɟɛɛɌɡ, ɔɘɑəəɚ Ɏ 

ɩɞɟ ɏɜɟɛɛɟ Ɏ ɍɚɗɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ Ɏɖɗɪ-

ɣɑəɧ ɛɌɢɔɑəɞɧ ɔɓ ɏɜɟɛɛɧ ɐɚɗɏɚɒɔɞɑɗɑɕ, ɣɞɚ 

ɘɚɒəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɚɐəɔɘ ɔɓ ɖɜɔɞɑɜɔɑɎ ɛɜɚ-

ɏəɚɓɌ ɐɚɗɏɚɒɔɞɑɗɨɝɞɎɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ,  ɟ ɐɚɗ-

ɏɚɒɔɞɑɗɑɕ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ ɞɑəɐɑəɢɔɪ ɖ ɝəɔ-

ɒɑəɔɪ Ɍɞɑɜɚɏɑəəɚɏɚ  ɛɚɞɑəɢɔɌɗɌ ɖɜɚɎɔ. 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȿȳȴ. 

Ɍ - Ȯ-ɜɑɒɔɘ. ɍ - ȼɑɒɔɘ ɂȰȶ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ.  

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɌɫ ɖɌɗɨɢɔəɔɜɚɎɌəəɌɫ ȬȽȭ ɝ ɜɚɎəɧɘɔ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ ɛɜɚɝɎɑɞɑ ɚɍɥɑɕ ɝɚə-

əɚɕ Ɍɜɞɑɜɔɔ (ɝɞɌɍɔɗɨəɌɫ ȬȽȭ). 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȿȳȴ. 

Ɍ - Ȯ-ɜɑɒɔɘ. ɍ - ȼɑɒɔɘ ɂȰȶ, ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ.  

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɌɫ ɏɑɞɑɜɚɏɑəəɌɫ  ȬȽȭ ɝ ɜɚɎəɧɘɔ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ ɛɜɚɝɎɑɞɑ ɚɍɥɑɕ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ (ɟɣɔɞɧɎɌɫ əɌɗɔɣɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɍɗɫɤɖɔ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɞɜɑɍɟɑɞ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑ-

əɔɫ Ɏ ɝɎɫɓɔ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɌɖɞɔɎəɚɏɚ ɜɚɝɞɌ ɔ ɔɓɦɫɓɎɗɑəɔɫ). 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȿȳȴ. 

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌɣɔɘɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ȬȽȭ ɝ ɜɚɎəɧɘɔ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ ɛɜɚɝɎɑɞɑ ɚɍɥɑɕ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ (əɑɝɞɌɍɔɗɨəɌɫ ȬȽȭ). 
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ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4. ȿȳȴ. 

Ɍ - ɛɜɚɐɚɗɨəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ, ɍ - ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. ȼɑɒɔɘ ɂȰȶ.  

ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɏɔɛɚɩɡɚɏɑəəɌɫ ȬȽȭ ɝ ɜɚɎəɧɘɔ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ ɛɜɚɝɎɑɞɑ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜ-

ɞɑɜɔɔ.  (əɑɝɞɌɍɔɗɨəɌɫ ȬȽȭ). 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5. ȿȳȴ. 

ȼɑɒɔɘ ɂȰȶ, ɛɚɛɑɜɑɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. ȺɖɖɗɪɓɔɎəɚɑ ɛɚɜɌɒɑəɔɑ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ.  

Ɍ - ɏɔɛɚɩɡɚɏɑəəɧɑ ɌɞɑɜɚɘɌɞɚɓəɧɑ ɘɌɝɝɧ, ɍ - ɏɑɞɑɜɚɏɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɌɞɑɜɚɘɌɞɚɓəɧɑ ɘɌɝɝɧ. 

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɡɌɜɌɖɞɑɜɌ ȬȽȭ ɛɚ ɏɜɟɛɛɌɘ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɔɓɘɑəɑ-

əɔɫɘɔ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ ɗɔɛɔɐəɚɏɚ ɔ ɟɏɗɑɎɚɐəɚɏɚ ɝɛɑɖɞɜɚɎ  ɖɜɚɎɔ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʧʳ ʆʙʱʝʝ 

ʢʦʣ-ʚʦ ʚ 

ʛʨʫʧʧʝ 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʚ ʛʨʫʧʧʝ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘ-

ʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʝ 

ʍʘʨʘʢʪʝʨ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ 

ʄʫʞ ɾʝʥ ʄʫʞ ɾʝʥ ʊʀʄ ʉɸ ɻʝʪʝʨ ɻʠʧʦ 

I  ɻʃ(-) ʀʅ(-)   ʆʍ(-) ʊɻ(-) 15 91 89 9 6 
8 

(53,3%) 
6 

(40,0%) 

1 

(6,7%) 
0 

II    ɻʃ(-) ʀʅ(+)   ʆʍ(-) 

ʊɻ(-) 
15 86 80 7 8 

2 

(13,3%) 

6 

(40,0%) 

5 

(33,4%) 
2(13,3%) 

III  ɻʃ(-) ʀʅ(-)   ʆʍ(+) 

ʊɻ(-) 
15 73 77 5 10 

4 

(26,7%) 

9 

(60,0%) 

2 

(13,3%) 
0 

IV  ɻʃ(+) ʀʅ(-)   ʆʍ(-) 

ʊɻ(-) 
15 88 84 9 6 

3 

(20,0%) 

8 

(53,3%) 

3 

(20,0%) 
1(6,7%) 

V ɻʃ(+) ʀʅ(+)   ʆʍ(+) 

ʊɻ(+) 
15 66 68 5 10 0 

4 

(26,7%) 

6 

(40,0%) 
5(33,4%) 

 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):59-67     DOI:10.21569/2222-7415-2016-6-3-59-67                ʉʪʨʘʥʠʮʘ  65 
 

Ȯ ɛɚɐɞɎɑɜɒɐɑəɔɑ  ɚɞɘɑɞɔɘ, ɣɞɚ əɌɔɍɚɗɑɑ 

əɔɓɖɔɑ ɓəɌɣɑəɔɫ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ (66-72 ɏɚ-

ɐɌ), ɞ. ɑ. ɍɚɗɑɑ ɘɚɗɚɐɧɑ ɛɌɢɔɑəɞɧ, Ɏɖɗɪɣɑəɧ Ɏ 

V ɏɜɟɛɛɟ ð  ɏɜɟɛɛɟ ɝ əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɫɡ ɖɜɚɎɔ.   

ȴɘɑəəɚ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɜɑɐɛɚɗɌɏɌɗɝɫ 

əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔə-

ɝɟɗɨɞɌ. ȿɣɔɞɧɎɌɫ  əɑɍɚɗɨɤɟɪ ɣɔɝɗɑəəɚɝɞɨ ɛɌ-

ɢɔɑəɞɚɎ Ɏ ɏɜɟɛɛɑ, ɐɗɫ ɌɐɑɖɎɌɞəɚɕ ɚɢɑəɖɔ ɣɌ-

ɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɚɛɜɑɐɑɗɑəəɚɏɚ ɡɌɜɌɖɞɑɜɌ 

ȬȽȭ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɓɘɑəɑəɔɫ ɗɌɍɚɜɌɞɚɜəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɘɧ ɝɣɔɞɌɑɘ ɟɐɚɍəɧɘ ɔ ɜɌɢɔɚəɌɗɨ-

əɧɘ ɜɌɝɝɣɔɞɌɞɨ ɛɜɚɢɑəɞəɚɑ ɝɚɚɞəɚɤɑəɔɑ ɐɌə-

əɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɓəɌɣɑəɔɑ ɖɚɞɚɜɧɡ ɘɧ ɞɌɖɒɑ 

Ɏɖɗɪɣɔɗɔ Ɏ ɞɌɍɗɔɢɟ.  

ȽɚɛɚɝɞɌɎɔɎ ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ, ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɑ Ɏ ɞɌɍɗɔɢɑ ʈ1, ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏ 

I ɏɜɟɛɛɑ ɝ əɚɜɘɌɗɨəɧɘɔ ɟɏɗɑɎɚɐəɧɘɔ ɔ ɗɔ-

ɛɔɐəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɜɚɎɔ ɜɑɏɔɝɞɜɔɜɚ-

ɎɌɗɝɫ: 

- əɌɔɍɚɗɨɤɔɕ ɛɜɚɢɑəɞ ɎɧɫɎɗɑəɔɫ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

ɝɚɝɟɐɚɎ Ɏ Ɏɔɐɑ ɔɓɘɑəɑəɔɫ ɞɚɗɨɖɚ Ⱦȴȸ, ɓəɌɣɑ-

əɔɑ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɝɚɝɞɌɎɔɗɚ  53,3%.  

- əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚ-

ɝɞɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ȬȽȭ, 

- ɏɑɞɑɜɚɏɑəəɧɑ ȬȽȭ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ 

Ɏ 6,7% ɝɗɟɣɌɑɎ,  

- ɏɔɛɚɩɡɚɏɑəəɧɑ (əɑɝɞɌɍɔɗɨəɧɑ) ɍɗɫɤɖɔ 

əɔ ɟ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ ɐɌəəɚɕ ɏɜɟɛɛɧ ɎɧɫɎ-

ɗɑəɧ əɑ ɍɧɗɔ, əɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ Ɏ ɩɞɟ ɏɜɟɛɛɟ 

ɍɧɗɔ Ɏɖɗɪɣɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɌɢɔɑəɞɧ 

ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɔ ɐɚɗɏɚɒɔɞɑɗɔ. 

Ȯɚ II ɏɜɟɛɛɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨ-

əɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɏɗɪɖɚɓɧ Ɏ ɖɜɚɎɔ, əɚ 

ɛɚɎɧɤɑəəɧɘ ɝɚɐɑɜɒɌəɔɑɘ  ɔəɝɟɗɔəɌ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ: 

- ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɔɓɘɑəɑəɔɕ ɞɚɗɨ-

ɖɚ ɝɚ ɝɞɚɜɚəɧ Ⱦȴȸ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɍɧɗ ɎɧɫɎɗɑə  

ɟ 13,3% ɍɚɗɨəɧɡ,  

- Ɏ əɌɔɍɚɗɨɤɑɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ ɛɜɑɚɍ-

ɗɌɐɌɗɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ȬȽȭ (40,0%),  

- ɏɔɛɚɩɡɚɏɑəəɧɑ ȬȽȭ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 

13,3% ɍɚɗɨəɧɡ,  

- ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɏɑɞɑɜɚɏɑəəɧɡ 

ȬȽȭ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 33,4%, 

əɚ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɞɑɜɚɏɑəəɚɕ 

ɝɞɜɟɖɞɟɜɚɕ ȬȽȭ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ Ɏɖɗɪɣɑəɔɫ 

ɖɌɗɨɢɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ɍɗɫɤɖɔ, ɖɌɖ ɔ Ɏ I ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɑɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧ-

ɤɑəəɚɑ ɓəɌɣɑəɔɑ ɞɚɗɨɖɚ ɔəɝɟɗɔəɌ Ɏ ɖɜɚɎɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɐɚɝɞɚɎɑɜəɚ əɑ 

ɫɎɗɫɑɞɝɫ ɐɚɘɔəɌəɞəɧɘ ɛɜɔɓəɌɖɚɘ, ɛɜɚɎɚɢɔɜɟ-

ɪɥɔɘ ɜɌɓɎɔɞɔɑ ɌɏɜɑɝɝɔɎəɚ ɛɜɚɞɑɖɌɪɥɑɏɚ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ.  

Ȯ III ɏɜɟɛɛɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ 

ɛɚɎɧɤɑəəɚɏɚ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ 

ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɡɌɜɌɖɞɑɜɟ ȬȽȭ ɟɒɑ ɔəɚɑ: 

- ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ əɌɣɌɗɨəɧɡ ɛɜɚ-

ɫɎɗɑəɔɕ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ Ɏɔɐɑ ɔɓɘɑəɑəɔɫ ɞɚɗɨɖɚ 

Ⱦȴȸ ɝɚɝɞɌɎɔɗ 26,7%,  

-  ɟɎɑɗɔɣɔɗɌɝɨ  ɣɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ȬȽȭ ɐɚ 60,0%, 

- ɝəɔɓɔɗɝɫ ɛɜɚɢɑəɞ ɜɑɏɔɝɞɜɌɢɔɔ ɏɑɞɑɜɚ-

ɏɑəəɧɡ ȬȽȭ ɐɚ  13,3%,  

- ɏɔɛɚɩɡɚɏɑəəɧɑ ȬȽȭ əɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɩɞɔɡ ɐɌəəɧɡ ɘɚɒəɚ ɛɜɑɐ-

ɛɚɗɚɒɔɞɨ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ 

ɏɜɟɛɛɧ ɔɓɚɗɔɜɚɎɌəəɌɫ ɏɔɛɑɜɡɚɗɔɝɞɑɜɔəɑɘɔɫ əɑ 

ɛɜɚɎɚɢɔɜɟɑɞ ɜɌɓɎɔɞɔɑ əɑɝɞɌɍɔɗɨəɧɡ   ȬȽȭ. 

Ȯ IV ɏɜɟɛɛɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɓɚɗɔɜɚɎɌə-

əɚɕ ɏɔɛɑɜɏɗɔɖɑɘɔɑɕ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɟ ɘɟɒ-

ɣɔə ɍɧɗ 88 ɗɑɞ, Ɍ ɟ ɒɑəɥɔə 84 ɏɚɐɌ) ɚɞɘɑɣɌ-

ɗɚɝɨ: 

- ɝəɔɒɑəɔɑ ɛɜɚɢɑəɞɌ ɜɑɏɔɝɞɜɌɢɔɔ ɔɓɘɑ-

əɑəɔɫ ɞɚɗɨɖɚ Ⱦȴȸ ɐɚ 20,0%, 

- ɝəɔɒɑəɔɑ ɛɜɚɢɑəɞɌ ɎɧɫɎɗɑəɔɫ ɖɌɗɨɢɔ-

əɔɜɚɎɌəəɧɡ  ȬȽȭ ɐɚ 53,3% ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɛɜɑɐɧɐɟɥɑɕ ɏɜɟɛɛɚɕ, 

- ɟɎɑɗɔɣɑəɔɑ ɛɜɚɢɑəɞɌ ɜɑɏɔɝɞɜɌɢɔɔ ɏɑɞɑ-

ɜɚɏɑəəɧɡ ȬȽȭ ɐɚ 20,0%, ɡɚɞɫ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ Ɏ 

ɚɞɗɔɣɔɑ ɚɞ II ɏɜɟɛɛɧ Ɏ ɝɞɜɟɖɞɟɜɑ ȬȽȭ ɚɞɘɑɣɌ-

ɗɚɝɨ əɌɗɔɣɔɑ ɖɌɖ ɏɔɛɑɜɩɡɚɏɑəəɚɏɚ, ɞɌɖ ɔ ɏɔɛɚɩ-

ɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ.  

- ɎɧɫɎɗɑəɧ ɏɔɛɚɩɡɚɏɑəəɧɑ ȬȽȭ, ɔɡ ɛɜɚ-

ɢɑəɞ  ɝɚɝɞɌɎɔɗ 6,7% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɜɑɏɔɝɞɜɔ-

ɜɟɑɘɧɡ ȬȽȭ Ɏ ɏɜɟɛɛɑ, Ɏ ɚɞɗɔɣɔɑ ɚɞ  III ɏɜɟɛɛɧ. 

 ɉɞɔ ɐɌəəɧɑ əɑ ɛɚɓɎɚɗɫɪɞ ɟɞɎɑɜɒɐɌɞɨ, 

ɣɞɚ ɔɓɚɗɔɜɚɎɌəəɌɫ ɏɔɛɑɜɏɗɔɖɑɘɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɫɎɗɫɑɞɝɫ Ɏɑɐɟɥɔɘ ɠɌɖɞɚ-

ɜɚɘ ɜɔɝɖɌ Ɏ ɚɍɜɌɓɚɎɌəɔɔ əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ.  

Ȯ V ɏɜɟɛɛɑ, ɏɐɑ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ   ɏɔɛɑ-

ɜɔəɝɟɗɔəɑɘɔɫ, ɏɔɛɑɜɏɗɔɖɑɘɔɫ, ɏɔɛɑɜɞɜɔɏ-

ɗɔɢɑɜɔɐɑɘɔɫ ɔ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɚɍɥɑɏɚ 

ɡɚɗɑɝɞɑɜɔəɌ ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɐɌəəɧɑ: 

- ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɔɓɘɑəɑəɔɫ ɞɚɗɨ-

ɖɚ Ⱦȴȸ əɑ Ɏɝɞɜɑɞɔɗɝɫ əɔ Ɏ ɚɐəɚɘ ɔɓ ɝɗɟɣɌɑɎ, 

- ɛɜɔ ɩɞɚɘ ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɖɌɗɨ-

ɢɔəɔɜɚɎɌəəɧɡ ȬȽȭ ɝəɔɓɔɗɝɫ ɚɥɟɞɔɘɚ ɐɚ 

26,7%, ɩɞɚ ɝɌɘɚɑ əɔɓɖɚɑ ɛɜɚɢɑəɞəɚɑ ɝɚɚɞəɚɤɑ-

əɔɑ ɔɓ Ɏɝɑɡ ɏɜɟɛɛ, 

- ɚɞɘɑɣɑəɚ ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɣɌ-

ɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ  ɏɔɛɚɩɡɚɏɑəəɧɡ ȬȽȭ ð 

33,4%,  

- Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɍɧɗɚ ɚɞɘɑɣɑəɚ  ɟɎɑ-

ɗɔɣɑəɔɑɘ ɣɌɝɞɚɞɧ ɜɑɏɔɝɞɜɌɢɔɔ  ɏɑɞɑɜɚɏɑəəɧɡ 

ɍɗɫɤɑɖ, ɖɚɞɚɜɌɫ ɎɚɓɜɚɝɗɌ ɐɚ 33,4%.  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɝɚɣɑɞɌəɔɑ Ɏɧɤɑɛɑɜɑɣɔɝ-

ɗɑəəɧɡ ɔɓɘɑəɑəɔɕ ɗɌɍɚɜɌɞɚɜəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɖɜɚɎɔ  ɝɛɚɝɚɍɝɞɎɟɑɞ ɌɖɞɔɎɔɓɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɛɚɐɞɎɑɜɒɐɌɑɞ ɓəɌɣɔɘɚɝɞɨ 

ɩɞɔɡ ɠɌɖɞɚɜɚɎ Ɏ ɜɌɓɎɔɞɔɔ ɍɚɗɑɑ ɞɫɒɑɗɚɏɚ ɑɏɚ  

ɞɑɣɑəɔɫ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ, 

əɌɗɔɣɔɑ ɖɚɞɚɜɧɡ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌɑɞ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, ɖɌɖ ɔ ɛɜɑɐɛɚɗɌ-

ɏɌɪɞ ɘəɚɏɔɑ əɌɤɔ ɖɚɗɗɑɏɔ, ɓɌəɔɘɌɪɥɔɑɝɫ ɛɜɚ-

ɍɗɑɘɌɘɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɘəɑəɔɑ 

ɖɚɞɚɜɧɡ ɍɧɗɚ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏɧɤɑ. 

Ⱥɍɝɟɒɐɑəɔɑ. 
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ɂɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, ɚɍɟ-

ɝɗɚɎɗɑəəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, 

ɫɎɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ ɟ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ,  

əɑɓɌɎɔɝɔɘɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɛɌɐɑəɔɕ, ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɚɍɧɞɔɕ, ɝɗɌɍɚɝɞɔ/ɡɜɟɛɖɚɝɞɔ 

ɔ ɝɘɑɜɞəɚɝɞɔ. ȹɌɗɔɣɔɑ ɏɔɛɚɩɡɚɏɑəəɧɡ əɑɝɞɌ-

ɍɔɗɨəɧɡ ɍɗɫɤɑɖ ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɔɤɑ-

ɘɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɗɑɐɚ-

ɎɌɞɑɗɨəɚ, ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɝɞɌɜɣɑɝɖɚɕ Ɍɝɞɑəɔɔ ɔ 

ɐɜɟɏɔɡ ɏɑɜɔɌɞɜɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ. ȼɑɓɟɗɨɞɌɞɧ 

ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɜɌɢɔ-

ɚəɌɗɨəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔ-

əɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɏɚ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ I ɏɜɟɛɛɑ ɝ əɚɜɘɌɗɨ-

əɧɘɔ ɟɏɗɑɎɚɐəɧɘɔ ɔ ɗɔɛɔɐəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ 

ɖɜɚɎɔ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌɗɔɣɔɑ ɏɔɛɚɩɡɚɏɑə-

əɧɡ (əɑɝɞɌɍɔɗɨəɧɡ ɍɗɫɤɑɖ) əɔ ɟ ɚɐəɚɏɚ ɔɓ ɛɌ-

ɢɔɑəɞɚɎ. ȹɑɚɍɡɚɐɔɘɚ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ, ɣɞɚ 

ɔɘɑəəɚ ɩɞɟ ɏɜɟɛɛɟ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɚɝɞɌɎɗɫ-

ɗɔ ɐɚɗɏɚɒɔɞɑɗɔ, ɞ.ɑ. ɗɪɐɔ Ɏ ɎɚɓɜɌɝɞɑ 90 ɗɑɞ ɔ 

ɝɞɌɜɤɑ, ɣɞɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɐɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ 

ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɝɞɨ ɒɔɓəɔ.  

Ȯ ɛɜɚɐɚɗɒɑəɔɑ Ɏɧɤɑ ɝɖɌɓɌəəɚɏɚ ɚɞɘɑɞɔɘ, 

ɣɞɚ ɛɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɛɜɚɢɑəɞ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɏɔɛɚɩɡɚɏɑəəɧɡ ȬȽȭ (33,4%) əɌɍɗɪ-

ɐɌɗɝɫ Ɏ V ɏɜɟɛɛɑ, ɏɐɑ ɞɌɖɒɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔɝɨ 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɘɑɞɌɍɚɗɔɣɑ-

ɝɖɚɏɚ ɝɞɌɞɟɝɌ:   ɏɔɛɑɜɔəɝɟɗɔəɑɘɔɫ, ɏɔɛɑɜɏɗɔɖɑ-

ɘɔɫ, ɏɔɛɑɜɞɜɔɏɗɔɢɑɜɔɐɑɘɔɫ ɔ ɛɚɎɧɤɑəɔɑ 

ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔəɌ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ 

ɓəɌɣɔɘɚɝɞɨ ɩɞɔɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ Ɏ ɜɌɓɎɔɞɔɔ 

ɍɚɗɑɑ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, əɌɗɔɣɔɑ 

ɖɚɞɚɜɧɡ ɞɌɖɒɑ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɜɌɓ-

Ɏɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ. 

 ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟɞɚɗɥɑəɔɑ ɔəɞɔɘɧ 

(Ⱦȴȸ) Ɏɚ ɘəɚɏɔɡ ɜɌɍɚɞɌɡ ɞɜɌɖɞɟɑɞɝɫ ɖɌɖ  Ɏɚɓ-

ɜɌɝɞəɚɑ ɔɓɘɑəɑəɔɑ ɝɚɝɟɐɚɎ, Ɍ əɑ ɖɌɖ ɝɟɍɖɗɔəɔ-

ɣɑɝɖɔɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɔ ɛɜɚɔɝɡɚɐɔɞ ɓɌ ɝɣɑɞ 

əɌɖɚɛɗɑəɔɫ Ɏ əɑɕ ɍɑɗɖɚɎ ɩɖɝɞɜɌɢɑɗɗɪɗɫɜəɚɏɚ 

ɘɌɞɜɔɖɝɌ, ɖɚɗɗɌɏɑəɌ, ɏɗɔɖɚɓɌɘɔəɚɏɗɔɖɌəɚɎ, 

ȯȸȶ, ɘɔɏɜɔɜɚɎɌɎɤɔɡ ɔɓ ɘɑɐɔɔ, ɟɝɔɗɑəɔɫ ɩɖɝ-

ɛɜɑɝɝɔɔ ɘɚɗɑɖɟɗ Ɍɐɏɑɓɔɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, 

ɟɝɔɗɑəɔɑ Ɍɐɏɑɓɔɔ ɘɚəɚɢɔɞɚɎ ɖ ɩəɐɚɞɑɗɔɌɗɨəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ [4]. Ȯ ɜɌɘɖɌɡ ɐɌəəɚɕ ɜɌɍɚɞɧ ɛɜɚ-

ɎɚɐɔɗɌɝɨ ɞɌɖɒɑ ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ Ⱦȴȸ, 

əɌɔɍɚɗɨɤɔɕ ɛɜɚɢɑəɞ ɜɑɏɔɝɞɜɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ ɝɚɝɟɐɚɎ 

Ɏ Ɏɔɐɑ ɔɓɘɑəɑəɔɫ ɞɚɗɨɖɚ Ⱦȴȸ (ɟ  53,3% ɛɌɢɔ-

ɑəɞɚɎ) ɍɧɗ ɎɧɫɎɗɑə Ɏ I ɏɜɟɛɛɑ ɝ əɚɜɘɌɗɨəɧɘɔ 

ɟɏɗɑɎɚɐəɧɘɔ ɔ ɗɔɛɔɐəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɖɜɚ-

Ɏɔ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɌɘɧɘɔ Ɏɧɝɚɖɔɘɔ ɛɚɖɌɓɌɞɑ-

ɗɫɘɔ Ɏɧɣɔɝɗɑəəɚɏɚ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ. ȾɚɏɐɌ 

ɖɌɖ Ɏ V ɏɜɟɛɛɑ, ɝɜɑɐɔ ɝɌɘɧɡ ɘɚɗɚɐɧɡ ɛɌɢɔɑə-

ɞɚɎ, ɛɜɚɢɑəɞ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɔɓɘɑəɑəɔɫ ɞɚɗɨɖɚ 

Ⱦȴȸ əɑ Ɏɝɞɜɑɞɔɗɝɫ əɔ Ɏ ɚɐəɚɘ ɔɓ ɝɗɟɣɌɑɎ.   

Ⱥɐəɔɘ ɔɓ ɚɍɦɫɝəɑəɔɕ ɛɚɐɚɍəɧɡ ɜɌɓɗɔɣɔɕ 

ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ ɏɜɟɛɛɌɘɔ ɘɚɏɟɞ ɝɗɟɒɔɞɨ  

ɐɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ ɛɜɚɍɗɑɘɑ ɜɌəəɑɏɚ ɝɞɌ-

ɜɑəɔɫ ɝɚɝɟɐɚɎ (Early Vascular Aging ð EVA-

ɝɔəɐɜɚɘ) [5]. ȸɚɐɔɠɔɢɔɜɟɑɘɧɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ 

(ȺɁȽ, ȴȹ, Ⱦȯ, ȯȷ) ɚɍɟɝɗɌɎɗɔɎɌɪɞ ɜɌɓɎɔɞɔɑ ɜɌə-

əɑɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɝɞɌɜɑəɔɫ, ɎɓɌɔɘɚɐɑɕɝɞɎɟɫ ɝ 

ɎɚɓɜɌɝɞəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɘɚɐɟɗɔɜɟɪɞ ɔɡ ɔ 

ɌɖɞɔɎɔɜɟɪɞ ɚɍɜɌɓɚɎɌəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ 

ɍɗɫɤɑɖ. 

ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɛɚɐɞɎɑɜɐɔɗɔ, 

ɣɞɚ ɖɗɔəɔɣɑɝɖɔɑ ɝɞɜɌɞɑɏɔɔ ɐɗɫ ɛɚɒɔɗɧɡ ɛɌɢɔ-

ɑəɞɚɎ  ɐɚɗɒəɧ ɚɛɜɑɐɑɗɫɞɨɝɫ ɠɌɖɞɚɜɌɘɔ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɏɚ ɜɔɝɖɌ ɝ ɟɣɑɞɚɘ əɌɗɔɣɔɫ 

ɝɞɌɜɣɑɝɖɚɕ Ɍɝɞɑəɔɔ. Ȼɜɔ ɩɞɚɘ ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ 

ɛɌɜɌɘɑɞɜɧ (ɔɓɘɑəɑəɔɫ ɟɏɗɑɎɚɐəɚɏɚ ɔ ɗɔɛɔɐəɚɏɚ 

ɝɞɌɞɟɝɌ) ɫɎɗɫɪɞɝɫ ɐɚɝɞɚɎɑɜəɚ ɔ əɑɓɌɎɔɝɔɘɚ ɚɞ 

ɎɚɓɜɌɝɞɌ ɌɝɝɚɢɔɔɜɚɎɌəɧ ɝ ɜɌɓɎɔɞɔɑɘ ɍɚɗɑɑ ɞɫ-

ɒɑɗɚɏɚ ɞɑɣɑəɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɣɞɚ ɓɌɖɚəɚɘɑɜəɚ 

ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ ɓɌ 

ɝɣɑɞ ɠɚɜɘɔɜɚɎɌəɔɫ əɑɝɞɌɍɔɗɨəɧɡ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ Ɏ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɫɡ, 

ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɉɞɚ ɛɚɓɎɚɗɫɑɞ ɜɑɖɚɘɑəɐɚɎɌɞɨ ɛɜɚɎɑɐɑəɔɑ 

ɘɑɞɚɐɔɖɔ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɢɎɑɞɚ-

Ɏɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ ɐɗɫ ɍɚɗɑɑ ɤɔɜɚɖɚɏɚ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɟ ɗɔɢ 65 

ɗɑɞ ɔ ɝɞɌɜɤɑ, ɣɞɚ ɛɚɓɎɚɗɔɞ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ 

ɐɔɌɏəɚɝɞɔɖɔ ɖɌɜɚɞɔɐəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɑɏɚɝɫ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɚəɌɗɨ-

əɚɏɚ ɝɞɌɞɟɝɌ, Ɏɚɓɘɚɒəɚ, ɔɓɘɑəɔɞ ɛɚɐɡɚɐ ɖ ɛɜɚ-

ɠɔɗɌɖɞɔɖɑ ȽȽȳ ɟ ɛɚɒɔɗɧɡ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɚɘɛɗɑɖɝəɚɑ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɑ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 

ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɛɚɓɎɚ-

ɗɫɑɞ ɛɚɗɟɣɔɞɨ əɑɚɍɡɚɐɔɘɟɪ ɔəɠɚɜɘɌɢɔɪ, ɛɚɓ-

Ɏɚɗɫɪɥɟɪ ɝɠɚɜɘɔɜɚɎɌɞɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɌə-

əɧɕ ɗɑɣɑɍəɧɕ ɛɚɐɡɚɐ ɐɗɫ ɖɚɜɜɑɖɢɔɔ ɎɧɫɎɗɑə-

əɧɡ Ɏ ɛɜɚɢɑɝɝɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɔɓɘɑəɑəɔɕ ɐɗɫ 

ɖɌɒɐɚɏɚ ɔɓ ɚɍɝɗɑɐɟɑɘɧɡ ɛɌɢɔɑəɞɚɎ əɑɓɌɎɔɝɔɘɚ 

ɚɞ ɝɚɝɞɚɫəɔɫ ɝɚɘɌɞɔɣɑɝɖɚɏɚ ɔ ɖɚɏəɔɞɔɎəɚɏɚ 

ɝɞɌɞɟɝɌ.  

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɚɏɚ ɌɗɏɚɜɔɞɘɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ, ɘɑɐɔɖɌɘɑəɞɚɓəɌɫ ɞɑɜɌɛɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɛɜɔ ɎɧɫɎɗɑ-

əɔɔ ɝɞɑəɚɓɔɜɟɪɥɑɏɚ ɛɚɜɌɒɑəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ ɏɚɗɚɎɧ ɐɚɗɒəɌ ɛɜɚɎɚɐɔɞɨɝɫ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌəəɚ ɝ ɟɣɑɞɚɘ ɡɌɜɌɖɞɑɜɌ ɎɧɫɎɗɑəəɚɕ 

ɛɌɞɚɗɚɏɔɔ Ɏ ɝɔɝɞɑɘɑ: 

Å Ȯ ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəɔɫ ɔɓɚɗɔɜɚɎɌəəɚɕ ɏɔ-

ɛɑɜɏɗɔɖɑɘɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɌɗɔɣɔɑɘ ɏɔɛɚɩɡɚ-

ɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɝɞɜɟɖɞɟɜɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɚɕ ɍɗɫɤɖɔ  ɜɑɖɚɘɑəɐɟɑɞɝɫ ɐɔəɌɘɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɝɚɝɟɐɚɎ ɍɜɌɡɔɚɢɑ-

ɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ Ɏ Ɍɝɛɑɖɞɑ ɎɧɫɎɗɑəɔɫ ɛɜɔ-

ɓəɌɖɚɎ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ  ɖɌɜɚɞɔɐəɚɏɚ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɔ ɛɜɔɓəɌɖɚɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ. ȿ 

ɐɌəəɚɕ ɏɜɟɛɛɧ əɌɝɑɗɑəɔɫ ɐɔəɌɘɔɣɑɝɖɔɕ ɖɚə-

ɞɜɚɗɨ ɐɚɗɒɑə ɛɜɚɎɚɐɔɞɨɝɫ əɌ ɠɚəɑ ɖɚɘɍɔəɔɜɚ-

ɎɌəəɚɕ ɘɑɐɔɖɌɘɑəɞɚɓəɚɕ ɞɑɜɌɛɔɔ ɝ ɖɚɜɜɑɖɢɔ-
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ɑɕ ɟɏɗɑɎɚɐəɚɏɚ ɔ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ. 

Å Ȯ ɝɔɞɟɌɢɔɔ ɎɧɫɎɗɑəɔɫ ɝɚɣɑɞɌəəɧɡ 

əɌɜɟɤɑəɔɕ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ (ɏɔɛɑɜɔə-

ɝɟɗɔəɑɘɔɫ, ɏɔɛɑɜɏɗɔɖɑɘɔɫ, ɏɔɛɑɜɞɜɔɏɗɔɢɑɜɔ-

ɐɑɘɔɫ ɔ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɚɍɥɑɏɚ ɡɚɗɑɝɞɑɜɔ-

əɌ) ɝ ɢɑɗɨɪ ɛɜɚɠɔɗɌɖɞɔɖɔ ɚɝɗɚɒəɑəɔɕ ɖɌɜɚ-

ɞɔɐəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɟɣɔɞɧɎɌɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, əɑɚɍɡɚɐɔɘɚ ɛɜɚ-

Ɏɚɐɔɞɨ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɝɚɝɞɚɫəɔ-

ɑɘ ɝɚɝɟɐɚɎ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ ɟ ɐɌə-

əɚɏɚ ɛɌɢɔɑəɞɌ ɔ ɎɖɗɪɣɌɞɨ Ɏ ɖɚɘɛɗɑɖɝəɚɑ ɗɑɣɑ-

əɔɑ ɏɑɜɔɌɞɜɔɣɑɝɖɔɡ ɝɔəɐɜɚɘɚɎ  ɛɜɑɛɌɜɌɞɧ 

ɏɜɟɛɛɧ ɝɞɌɞɔəɚɎ. 

ȮɧɎɚɐɧ: 

1.  Ȼɜɔ ɚɖɌɓɌəɔɔ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ 

ɛɌɢɔɑəɞɌɘ Ɏ ɎɚɓɜɌɝɞɑ 65 ɗɑɞ ɔ ɝɞɌɜɤɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɐɚɗɒɑə ɍɌɓɔɜɚɎɌɞɨɝɫ əɌ 

ɛɜɔɘɑəɑəɔɔ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝ ɢɎɑ-

ɞɚɎɧɘ ɖɌɜɞɔɜɚɎɌəɔɑɘ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɑ 

ɝɚɝɞɚɫəɔɫ Ɍɜɞɑɜɔɕ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɍɌɝɝɑɕəɌ.  

2.  ȴəɞɑɜɛɜɑɞɌɢɔɫ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɫɡ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ 

əɌɝɑɗɑəɔɫ ɫɎɗɫɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɘɌɜɖɑɜɚɘ  ɘɑ-

ɞɌɍɚɗɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ. 

3.  ȽɚɛɚɝɞɌɎɗɑəɔɑ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɔ ɐɌəəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɓɎɚɗɔɞ ɎɜɌɣɟ-ɏɑɜɚəɞɚɗɚɏɟ ɝɠɚɜɘɔɜɚ-

ɎɌɞɨ ɏɜɟɛɛɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɜɔɝɖɚɘ ɜɌɓ-

Ɏɔɞɔɫ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨɞɌ, əɟɒɐɌɪɥɔɡɝɫ Ɏ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɚɘ ɛɚɐɡɚɐɑ ɖ ɗɑɣɑəɔɪ, ɞɌɖ 

ɖɌɖ ɟ ɛɚɒɔɗɧɡ ɛɌɢɔɑəɞɚɎ ɝəɔɒɑəɔɑ ɠɟəɖɢɔɚ-

əɔɜɚɎɌəɔɫ, ɟɡɟɐɤɑəɔɑ ɠɔɓɔɣɑɝɖɚɏɚ  ɔ ɖɚɏəɔ-

ɞɔɎəɚɏɚ ɝɞɌɞɟɝɌ ɝ ɜɌɓɎɔɞɔɑɘ ɘɚɓɏɚɎɚɏɚ ɔəɝɟɗɨ-

ɞɌ əɌ ɠɚəɑ ɝɞɌɜɣɑɝɖɚɕ Ɍɝɞɑəɔɔ  ɝɞɌəɚɎɔɞɝɫ   

əɑɓɌɎɔɝɔɘɚɕ   ɛɜɔɣɔəɚɕ   ɛɚɎɧɤɑəɔɫ ɜɔɝɖɌ 

ɝɘɑɜɞɔ, ɟɎɑɗɔɣɑəɔɫ ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ ɔ ɝəɔɒɑ-

əɔɫ  ɝɚɢɔɌɗɨəɚɕ ɌɐɌɛɞɌɢɔɔ. 

4.  ȰɌəəɧɕ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɜɑɖɚ-

ɘɑəɐɚɎɌə ɖ ɜɌɝɝɘɚɞɜɑəɔɪ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɪ, 

ɞɌɖ ɖɌɖ əɑ ɔɘɑɑɞ Ɏɧɝɚɖɚɕ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɝɞɚɔ-

ɘɚɝɞɔ, Ɏɜɑɘɑəəɚɕ ɓɌɞɜɌɞəɚɝɞɔ, ɘɚɒɑɞ ɛɜɔɘɑ-

əɫɞɨɝɫ ɐɌɒɑ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɟ ɛɚɝɞɑɗɔ əɑ-

ɞɜɌəɝɛɚɜɞɌɍɑɗɨəɚɏɚ ɛɌɢɔɑəɞɌ ɔ ɍɚɗɨəɚɏɚ ɝ Ɏɧ-

ɜɌɒɑəəɧɘɔ ɖɚɏəɔɞɔɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ. 

5.  ȮɎɑɐɑəɔɑ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɌɗɏɚɜɔɞɘɌ 

ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ ɛɜɚɏɜɌɘɘɟ ɚɖɌɓɌ-

əɔɫ ɛɚɘɚɥɔ ɏɑɜɚəɞɚɗɚɏɔɣɑɝɖɔɘ ɍɚɗɨəɧɘ ɛɚɓɎɚ-

ɗɔɞ ɎɧɫɎɔɞɨ ɏɜɟɛɛɧ ɜɔɝɖɌ ɛɚ ɜɌɓɎɔɞɔɪ ɝɚɝɟɐɔ-

ɝɞɧɡ ɖɌɞɌɝɞɜɚɠ, ɝɠɚɜɘɔɜɚɎɌɞɨ ɔ ɛɜɚɎɑɝɞɔ əɑ-

ɚɍɡɚɐɔɘɧɑ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɑ ɘɑɜɚɛɜɔɫɞɔɫ ɔ 

ɚɛɜɑɐɑɗɔɞɨ ɗɑɣɑɍəɟɪ ɞɌɖɞɔɖɟ, ɣɞɚ ɛɚɓɎɚɗɔɞ 

ɘɌɖɝɔɘɌɗɨəɚ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɔ ɛɚ-

ɘɚɣɨ ɍɚɗɨɤɑɘɟ ɣɔɝɗɟ ɛɌɢɔɑəɞɚɎ ɐɚɝɞɔɏəɟɞɨ 

ɎɚɓɜɌɝɞɌ ɐɚɗɏɚɒɔɞɑɗɑɕ. 

  

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1. Chambless L.E., Folsom A.R., Cleqq L.X., Sharrett A.R., Sh a-

har E., Nieto F.J., Rosamon W.D., Evans G. Carotidwallthic k-

ness is predictive of incident clinical stroke: the Ather osclerosis 

Risk in Communities (ARIC) study. Am J Epidemiol., 2000; 151 

(5): 478 -487.  

2. Johnsen S.H., Mathiesen E.B. Carotid plaque compared with 

intima -media thickness as a predictor of coronary and cerebr o-

vascular disease. Curr Cardiol Rep., 2009; 11(1): 21 -7. 

3. ȾɑɜəɚɎɚɕ Ƚ.ȶ., Ƚɔəɔɢɧə Ȯ.ȱ. ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ ɞɑ-

ɜɌɛɔɫ: ɟɣɑɍəɚɑ ɛɚɝɚɍɔɑ. ȸ., ȯɉȺȾȬȼ ð ȸɑɐɔɌ, 2010. 304 ɝ.  

4. Orlandi A, Marcellini M, Spagnoli LG. Aging influences deve l-

opment and progression of early aortic atherosclerotic lesions in 

cholesterol -fed r abbits. Arterioscler Thromb VascBiol 2000; 20: 

1123 -36.  

5. ȽɞɜɌɒɑɝɖɚ ȴ. Ȱ., ȬɖɌɤɑɎɌ Ȱ. ȿ., ȰɟɐɔəɝɖɌɫ ȱ. ȹ., ȾɖɌɣɑɎɌ 

Ⱥ. ȹ. ȽɞɌɜɑəɔɑ ɝɚɝɟɐɚɎ: ɚɝəɚɎəɧɑ ɛɜɔɓəɌɖɔ ɔ ɘɑɡɌəɔɓɘɧ. 

ȶɌɜɐɔɚɎɌɝɖɟɗɫɜəɌɫ ɞɑɜɌɛɔɫ ɔ ɛɜɚɠɔɗɌɖɞɔɖɌ, 2012; 11 (4): 

93 -100.   
 

References :  

1. Chambless L.E., Folsom A.R., Cleqq L.X., Sharrett A.R., Sh a-

har E., Nieto F.J., Rosamon W.D., Evans G. Carotidwallthic k-

ness is predictive of incident clinical stroke: the Atherosclerosis 

Risk in Communities (ARIC) study. Am J Ep idemiol., 2000; 151 

(5): 478 -487.  

2. Johnsen S.H., Mathiesen E.B. Carotid plaque co mpared with 

intima -media thickness as a predictor of coronary and cerebr o-

vascular disease. Curr Cardiol Rep., 2009; 11(1): 21 -7. 

3. Ternovoy S.K., Sinitsin V.E. Radiology: educational guidance.  

 

ȸ., GEOTAR-Media, 2010. 304 p. (in Russian).  

4. Orlandi A, Marcellini M, Spagnoli LG. Aging influences deve l-

opment and progression of early aortic at herosclerotic lesions in 

cholesterol -fed rabbits. Arteri oscler Thromb VascBiol 2000; 20: 

1123 -36.  

5. Straz hesko I. D., Akasheva D. U., Dudinskaya E. N., 

Tkacheva O. N. Vascular aging: main symptoms and mech a-

nisms. Cardi ovascular Therapy and Prevention, 2012; 11 (4): 

93 -100 (i n Russian) . 

 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNA L OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):68-79       DOI:10.21569/2222-7415-2016-6-3-68-79               ʉʪʨʘʥʠʮʘ  68 
  

 

 

ȼȺȷɈ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ ȮɇɋȮȷȱȹȴȴ ȹȱȽȾȬȭȴȷɈȹɇɁ  

ȬȾȱȼȺȽȶȷȱȼȺȾȴɃȱȽȶȴɁ ȭȷɋɄȱȶ ȶȺȼȺȹȬȼȹɇɁ ȬȼȾȱȼȴȵ: ȽȺȻȺȽȾȬȮȷȱȹȴȱ 

ȼȱȳȿȷɈȾȬȾȺȮ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ ȴ ȮȹȿȾȼȴȽȺȽȿȰȴȽȾȺȯȺ  

ȿȷɈȾȼȬȳȮȿȶȺȮȺȯȺ ȴȽȽȷȱȰȺȮȬȹȴɋ 

 

ȾɑɜəɚɎɚɕ Ƚ.ȶ.1, ɄɌɍɌəɚɎɌ ȸ.Ƚ.2, ȯɌɘɌə Ƚ.Ȭ.2, ȸɑɜɖɟɗɚɎɌ ȴ.ȹ.2,  

ɄɌɜɔɫ ȸ.Ȭ1,2. 

 
ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔɣɔəɚɕ ɚɝɞɜɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ ɫɎɗɫɑɞɝɫ ɔəɞɜɌ-

ɖɚɜɚəɌɜəɧɕ ɞɜɚɘɍɚɓ, ɘɑɡɌəɔɓɘɧ ɖɚɞɚɜɚɏɚ ɓɌɎɔɝɫɞ ɚɞ ɝɞɜɟɖɞɟɜɧ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɌəɧ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚɐɔɖɔ ɝ 

ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ. Ȯ ɐɌəəɚɘ əɌɟɣəɚɘ ɚɍɓɚɜɑ ɚɛɜɑɐɑɗɑəɧ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔ 

ɝɞɜɟɖɞɟɜəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɍɗɫɤɑɖ, ɚɢɑəɖɌ ɖɚɞɚɜɧɡ ɎɚɓɘɚɒəɌ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ. ȺɛɔɝɌəɧ çɖɚɝɎɑəəɧɑè ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɍɗɫɤɑɖ ɔ ɔɡ ɝɚɣɑɞɌəɔɫ, 

ɎɧɫɎɗɫɑɘɧɑ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɍɚɗɨəɧɡ ɝ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔəɐɜɚ-

ɘɚɘ. ȻɜɔɎɑɐɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɚɛɜɑɐɑɗɑəɌ ɜɚɗɨ ɎɧɫɎɗɑəɔɫ çɖɚɝɎɑəəɧɡè ɛɜɔ-

ɓəɌɖɚɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ Ɏ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɖɌɡ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

Ɏ ɚɢɑəɖɑ ɛɜɚɏəɚɓɌ ɜɌɓɎɔɞɔɫ ɚɝɞɜɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, Ɏ ɖɚɞɚɜɧɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞ-

əɚɏɚ ɘɑɞɚɐɌ, Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔ ɝɞɜɟɖɞɟɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȺɛɔɝɌəɌ ɎɝɞɜɑɣɌɑɘɚɝɞɨ çɖɚɝɎɑəəɧɡè ɛɜɔɓəɌ-

ɖɚɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɖɌɡ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɑɝɞɌɍɔɗɨəɧɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɍɗɫɤɖɔ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚ-

ɘɚɏɜɌɠɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ, ɔɤɑɘɔɣɑ-

ɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ, Ɍɞɑɜɚɝɖɗɑɜɚɓ. 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ɄɌɍɌəɚɎɌ ȸ. Ƚ., shabanova03@gmail.com, 8(916)754 -97-74  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȾɑɜəɚɎɚɕ Ƚ.ȶ., ɄɌɍɌəɚɎɌ ȸ.Ƚ., ȯɌɘɌə Ƚ.Ȭ., ȸɑɜɖɟɗɚɎɌ ȴ.ȹ., 

ɄɌɜɔɫ ȸ.Ȭ. ȼɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɎɧɫɎɗɑəɔɔ əɑɝɞɌɍɔɗɨəɧɡ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ: ɝɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɔ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. REJR. 2016; 6 (3): 68-
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ROLE OF COMPUTED TOMOGRAPHY IN DETECTION OF VULNERABLE CORONARY 

PLAQUES IN COMPARISON WITH INTRAVASCULAR ULTRASOUND 
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ntracoronary thrombosis is the main cause of acute coronary events.  Mech anisms of 

thrombosis depend on the structure of coronary plaques. Various imaging techniques 

have been currently developed for visualization of coronary plaque stru cture. Modern 

techni ques are able to evaluate the characteristics of coronary plaques with varying degrees 

of specificity and sensitivity. Morphological and structural features of cor onary plaques are 

evaluated by computed tomography. We described the "ind irect" signs of inst ability and their 

combinations in the plaques detected by computed tomography in patients with acute cor o-
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nary syndrome. We investigated the results of studies where the role of detection of "ind i-

rect" signs of instability in coronary plaques by computed to mography in prognosis of acute 

coronary events was assessed. We analyzed the studies where computed tomography and 

intravascular ultrasound (the reference method in the determination of morphological and 

structural features of the coronary plaques) were co mpared. We d escribed the occurrence of 

"indirect" signs of instability detected by computed tomography in vulnerable plaques ident i-

fied by intravascular ultrasound.  
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ɐəɚɕ ɔɓ əɑɜɑɤɑəəɧɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑ-

ɘɑəəɚɕ ɘɑɐɔɢɔəɧ ɫɎɗɫɑɞɝɫ ɜɌəəɑɑ 

ɛɜɑɐɚɞɎɜɌɥɑəɔɑ ɜɌɓɎɔɞɔɫ ɚɝɞɜɚɏɚ 

ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ (Ⱥȴȸ). ȽɚɏɗɌɝəɚ ɐɌəəɧɘ 

Ȯɝɑɘɔɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɝɘɑɜɞəɚɝɞɨ ɚɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ Ɏ ɘɔɜɑ ɎɚɓɜɌɝɞɑɞ ɖ 2030 ɏɚɐɟ ɐɚ 23,3 ɘɔɗ-

ɗɔɚəɚɎ ɣɑɗɚɎɑɖ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 2008 ɏɚɐɚɘ, ɖɚ-

ɏɐɌ ɝɘɑɜɞəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 17,3 ɘɔɗɗɔɚəɌ ɣɑɗɚ-

Ɏɑɖ [1].  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔɣɔəɚɕ ɚɝɞɜɧɡ 

ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ (əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜ-

ɐɔɔ, Ⱥȴȸ, ɎəɑɓɌɛəɚɕ ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ) ɫɎɗɫ-

ɑɞɝɫ ɔəɞɜɌɖɚɜɚəɌɜəɧɕ ɞɜɚɘɍɚɓ [2-6]. ȺɐəɌɖɚ 

ɘɑɡɌəɔɓɘɧ ɞɜɚɘɍɚɓɌ ɜɌɓɗɔɣəɧ ɔ Ɏɚ ɘəɚɏɚɘ ɓɌ-

Ɏɔɝɫɞ ɚɞ ɝɞɜɟɖɞɟɜɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤ-

ɖɔ (ȬȽȭ). Ȯ 1989 ɏɚɐɟ James E. Muller ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ ɎɎɑɗɔ ɞɑɜɘɔə çəɑɝɞɌɍɔɗɨəɌɫ ɍɗɫɤɖɌè (ɝɔ-

əɚəɔɘɧ: ɍɗɫɤɖɌ, ɝɖɗɚəəɌɫ ɖ ɞɜɚɘɍɚɓɟ, ɍɗɫɤɖɌ 

Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ) ɐɗɫ ɚɛɔɝɌəɔɫ ȬȽȭ, ɝɖɗɚəəɚɕ ɖ 

ɜɌɓɜɧɎɟ [7]. ȾɜɌɐɔɢɔɚəəɚ əɑɝɞɌɍɔɗɨəɚɕ ɍɗɫɤ-

ɖɚɕ ɝɣɔɞɌɪɞ ɞɚəɖɚɖɌɛɝɟɗɨəɟɪ ɠɔɍɜɚɌɞɑɜɚɘɟ 

(ɀȬȾȶ) (ɜɔɝ.1). Ⱥɞɗɔɣɔɫɘɔ ɀȬȾȶ ɚɞ ȬȽȭ ɝ ɜɌɓ-

ɜɧɎɚɘ ɝɣɔɞɌɪɞɝɫ ɚɞɝɟɞɝɞɎɔɑ ɞɜɚɘɍɚɞɔɣɑɝɖɚɏɚ 

ɖɚɘɛɚəɑəɞɌ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɍɗɫɤɖɔ ɔ ɝɚɡɜɌəɑ-

əɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɑɑ ɛɚɖɜɧɤɖɔ, ɘɑəɨɤɑɑ ɖɚɗɔ-

ɣɑɝɞɎɚ ɖɌɗɨɢɔəɌɞɚɎ, ɘɑəɨɤɑɑ ɛɚ ɚɍɦɑɘɟ ɗɔɛɔɐ-

əɚɑ ɫɐɜɚ ɔ ɘɑəɑɑ ɎɧɜɌɒɑəəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

ɘɌɖɜɚɠɌɏɌɘɔ ɞɚəɖɚɕ ɛɚɖɜɧɤɖɔ [2, 8]. Ⱥɞɗɔɣɔ-

ɑɘ ɀȬȾȶ ɚɞ ȬȽȭ ɝ ɜɌɓɜɧɎɚɘ ɝɣɔɞɌɪɞɝɫ ɚɞɝɟɞ-

ɝɞɎɔɑ ɞɜɚɘɍɚɞɔɣɑɝɖɚɏɚ ɖɚɘɛɚəɑəɞɌ əɌ ɛɚɎɑɜɡ-

əɚɝɞɔ ɍɗɫɤɖɔ ɔ ɝɚɡɜɌəɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɞɚəɖɚɕ 

ɛɚɖɜɧɤɖɔ, ɘɑəɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɖɌɗɨɢɔəɌɞɚɎ, 

ɘɑəɨɤɑɑ ɛɚ ɚɍɦɑɘɟ ɗɔɛɔɐəɚɑ ɫɐɜɚ [16, 38]. Ȼɜɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ, 

ɣɞɚ ɐɗɫ ɀȬȾȶ ɡɌɜɌɖɞɑɜəɌ ɞɚɗɥɔəɌ ɛɚɖɜɧɤɖɔ 

ɘɑəɑɑ 65 ɘɔɖɜɚə [4, 9]. 

ȸɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɔɡ ɍɗɫɤɑɖ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɌəɧ ɜɌɓɗɔɣ-

əɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ ȬȽȭ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ (ȶȬ), ɖɚɞɚɜɧɑ ɝ ɜɌɓəɚɕ ɝɞɑɛɑəɨɪ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɚɓɎɚɗɫɪɞ ɚɢɑ-

əɔɞɨ ɔɡ ɝɚɝɞɚɫəɔɑ [11]. Ȯɝɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɐɑɗɫɞɝɫ əɌ ɔəɎɌɓɔɎəɧɑ ɔ əɑɔəɎɌɓɔɎəɧɑ. 

Ƚɜɑɐɔ ɔəɎɌɓɔɎəɧɡ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧ-

ɘɔ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ ɫɎɗɫɪɞɝɫ Ɏəɟɞɜɔ-

ɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȮȽȿ-

ȳȴ) ɔ ɚɛɞɔɣɑɝɖɌɫ ɖɚɏɑɜɑəɞəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȺȶȾ) (ɜɔɝ. 2). ȶ ɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɌɘ ɞɌɖɒɑ 

ɚɞəɚɝɫɞɝɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ, Ɍəɏɔɚɝɖɚɛɔɫ, ɚɐəɌɖɚ 

ɚəɔ əɑ ɛɚɗɟɣɔɗɔ ɤɔɜɚɖɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔ-

ɘɑəɑəɔɫ. ȹɑɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɫɎɗɫɪɞɝɫ 

ɘɌɏəɔɞəɚ - ɜɑɓɚəɌəɝəɌɫ  ɞɚɘɚɏɜɌɠɔɫ  (ȸȼȾ)  ɔ  

Ⱥ 
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ȼɔɝ. 1.    ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɑɛɌɜɌɞ. ȾɚəɖɚɖɌɛ-

ɝɟɗɨəɌɫ ɠɔɍɜɚɌɞɑɜɚɘɌ. 

Ȼɚɛɑɜɑɣəɧɕ ɝɜɑɓ Ɍɜɞɑɜɔɔ. ȬɐɌɛɞɔɜɚɎɌəɚ ɔɓ Val-

entin  Fuster , 1998 ɏɚɐ [10]. 
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ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) (ɜɔɝ. 2). Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɟɥɑɝɞɎɟɪɞ ɑɐɔəɔɣəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ Ɏ 

ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ȬȽȭ ȶȬ, ɚɐəɌɖɚ, ɩɞɚɞ ɘɑɞɚɐ 

ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɏɚ ɞɑɡəɔɣɑɝɖɚɏɚ ɟɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɫ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȶȾ ɫɎɗɫɑɞɝɫ ɑɐɔə-

ɝɞɎɑəəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɝɚ-

ɝɞɚɫəɔɫ ȬȽȭ ȶȬ, ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɧɘ Ɏ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 

ȼɚɗɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɚɢɑəɖɑ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔ ɝɞɜɟɖɞɟɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɫɡ. 

Ƚ ɟɗɟɣɤɑəɔɑɘ ɞɑɡəɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ 

ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ ɝɞɌɗɔ Ɏɚɓɘɚɒəɧɘɔ 

əɑ ɞɚɗɨɖɚ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɛɜɚ-

ɝɎɑɞɌ ȶȬ, əɚ ɔ ɎɧɫɎɗɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɜɚɑ-

əɔɫ ȬȽȭ ȶȬ ɟ ɍɚɗɨəɧɡ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ 

ɝɑɜɐɢɌ (ȴȭȽ). 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ ɛɚ ɔɓɟɣɑəɔɪ ɚɝɚɍɑə-

əɚɝɞɑɕ ɝɞɜɚɑəɔɫ ȬȽȭ ɛɜɔ ȶȾ ɛɜɔəɫɞɚ ɐɑɗɑəɔɑ 

ȬȽȭ əɌ ɞɜɔ ɞɔɛɌ: ɘɫɏɖɔɑ, ɝɘɑɤɌəəɧɑ (ɖɚɘɍɔ-

əɔɜɚɎɌəəɧɑ / ɏɑɞɑɜɚɏɑəəɧɑ) ɔ ɖɌɗɨɢɔəɔɜɚɎɌə-

əɧɑ. Ȱɗɫ ɘɫɏɖɔɡ ɍɗɫɤɑɖ ɡɌɜɌɖɞɑɜəɚ ɚɞɝɟɞɝɞɎɔɑ 

Ɏ ɝɚɝɞɌɎɑ ɖɌɗɨɢɔəɌɞɚɎ ɐɔɌɘɑɞɜɚɘ ɍɚɗɑɑ 3 ɘɘ. Ȯ 

ɖɚɘɍɔəɔɜɚɎɌəəɧɡ ɍɗɫɤɖɌɡ ɐɚɗɫ ɖɌɗɨɢɔəɌɞɚɎ 

(ɟɣɌɝɞɖɚɎ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɍɚɗɑɑ 130 

ɑɐɔəɔɢ ɁɌɟəɝɠɔɗɨɐɌ ð HU) ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ 

ɛɚɗɚɎɔəɧ ɚɍɦɑɘɌ ɍɗɫɤɖɔ. Ȯ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ 

ȬȽȭ ɐɚɗɫ ɖɌɗɨɢɔəɌɞɚɎ ɐɚɒəɌ ɍɧɞɨ ɍɚɗɑɑ 50% ɚɞ 

ɚɍɦɑɘɌ ɍɗɫɤɖɔ. ȾɌɖɒɑ Ɏ ɜɫɐɑ ɜɌɍɚɞ, ɚɛɔɝɌəəɧɡ 

əɔɒɑ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ 

ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝ ɚɝɞɜɧɘ ɖɚɜɚəɌɜəɧɘ ɝɔəɐɜɚ-

ɘɚɘ (ȺȶȽ), ɖɚɞɚɜɧɑ ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ çɖɚɝ-

Ɏɑəəɧɑè ɛɜɔɓəɌɖɔ ɑɑ əɑɝɞɌɍɔɗɨəɚɝɞɔ. 

 Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Toshira Kitagawa c ɝɚɌɎ-

ɞɚɜɌɘɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ 

ɣɌɥɑ ɚɛɜɑɐɑɗɫɪɞɝɫ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ 

ɍɗɫɤɖɔ, ɣɑɘ ɟ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜ-

ɐɔɑɕ. ȭɧɗɚ ɚɞɘɑɣɑəɚ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ ɘɔ-

əɔɘɌɗɨəɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɍɗɫɤɖɔ 

əɔɒɑ (24 Ñ 22 HU) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȬȽȭ ɟ ɍɚɗɨ-

əɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ (42 Ñ 29 HU) (p 

<0,01). ȾɌɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȬȽȭ, ɖɌɖ əɔɓɖɌɫ 

ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ (ɘɑəɑɑ 40 HU), ɛɚɗɚ-

ɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɜɌɒɑəəɚɏɚ 

ɟɣɌɝɞɖɌ Ɍɜɞɑɜɔɔ (ɔəɐɑɖɝ ɜɑɘɚɐɑɗɔɜɚɎɌ-

əɔɫÓ1,05), əɌɗɔɣɔɑ ɞɚɣɑɣəɧɡ ɖɌɗɨɢɔəɌɞɚɎ 

(ɐɔɌɘɑɞɜɚɘ ɘɑəɑɑ 3 ɘɘ) ɎɝɞɜɑɣɌɗɔɝɨ Ɏ ɐɎɌ ɜɌɓɌ 

ɣɌɥɑ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝ ȺȶȽ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɏɜɟɛɛɚɕ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ 

(43% ɛɜɚɞɔɎ 22%, p < 0,01). Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧ-

ɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɞɚɣɑɣəɧɑ ɖɌɗɨɢɔəɌɞɧ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ Ɏ ȬȽȭ ɟ 63% ɍɚɗɨəɧɡ ɝ ȺȶȽ [13]. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɝɚɍɑəəɚɝɞɑɕ ȬȽȭ ɛɜɔ 

ȶȾ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ (ɏɜɟɛɛɌ 1) ɔ ɝɞɌɍɔɗɨəɚɕ 

ɝɞɑəɚɖɌɜɐɔɑɕ (ɏɜɟɛɛɌ 2) Ɏ ɜɌɍɚɞɑ Udo Hoffmann 

ɝ ɝɚɌɎɞɚɜɌɘɔ ɍɧɗɔ ɝɚɛɚɝɞɌɗɑəɧ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɔ ȬȽȭ Ɏ ɝɔɘɛɞɚɘ-ɝɎɫɓɌəəɧɡ (ȽȽȬ) ɔ ɝɔɘɛɞɚɘ-

əɑɝɎɫɓɌəəɧɡ Ɍɜɞɑɜɔɫɡ (ȽȹȬ) ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ 

(ɛɚɐɏɜɟɛɛɧ 1 ɔ 2, ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ȽȽȬ ɔ ȽȹȬ ɟ 

ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ (ɛɚɐɏɜɟɛ-

ɛɧ 3 ɔ 4, ɝɚɚɞɎɑɞɝɞɎɑəəɚ). Ȯ ȽȽȬ ɟ ɍɚɗɨəɧɡ ɝ 

ȺȶȽ ɔ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ ɚɞɘɑɣɌɗɔɝɨ 

ɍɚɗɨɤɌɫ ɛɗɚɥɌɐɨ ȬȽȭ ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɔəɐɑɖɝ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɍɜɞɑɜɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɩɞɔ-

ɘɔ ɒɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ȬȽȭ Ɏ ȽȹȬ ɚɍɑɔɡ 

ɏɜɟɛɛ ɍɚɗɨəɧɡ (p = 0,02 ɔ p = 0,04, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). ȺɐəɌɖɚ, ɛɚ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɛɚ-

ɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ (ɔəɐɑɖɝɌ ɜɑɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ Ó1,05) ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ 

ɘɑɒɐɟ Ɏɝɑɘɔ ɛɚɐɏɜɟɛɛɌɘɔ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ 

(p=0,08) [14].  

Ȯ ɜɌɍɚɞɑ ȮɑɝɑɗɚɎɚɕ Ⱦ.ȹ. ɝ ɝɚɌɎɞɚɜɌɘɔ ɍɧɗ 

ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɝɞɜɟɖɞɟɜɧ ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝ 

ȺȶȽ Ɏ ȽȽȬ ɔ ȽȹȬ ɛɜɔ ȶȾ. ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏ 

ȽȽȬ ɛɜɑɚɍɗɌɐɌɗɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɑ ɔ ɘɫɏɖɔɑ 

ȬȽȭ, ɞɚɏɐɌ ɖɌɖ ȽȹȬ ð ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ (2 = 

43,5, p<0,0005). Ƚɜɑɐəɫɫ ɛɗɚɞəɚɝɞɨ ɘɫɏɖɔɡ, 

ɖɚɘɍɔəɔɜɚɎɌəəɧɡ  ɔ  ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ  ȬȽȭ  

ɺʉʋɿʀ  

ʚ çʩʝʨʦʡ ʰʢʘʣʝè 
ɺʉʋɿʀ ʩ ʬʫʥʢʮʠʝʡ çʚʠʨ-

ʪʫʘʣʴʥʦʡ ʛʠʩʪʦʣʦʛʠʠè 

ʆʧʪʠʯʝʩʢʘʷ ʢʦʛʝʨʝʥʪʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘ-

ʬʠ ̫
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ȼɔɝ. 2,ɍ.   

 

ȼɔɝ. 2,Ɏ.   

 

ȼɔɝ. 2,ɏ.   

ȼɔɝ. 2.  ȸɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȼɚɛɑɜɑɣəɧɑ ɝɜɑɓɧ Ɍɜɞɑɜɔɔ Ɏ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔ ɔɓɘɑəɑəəɚɘ ɟɣɌɝɞɖɑ. 

ȻɜɔɘɑɣɌəɔɑ: ɝɞɜɑɗɖɌɘɔ ɟɖɌɓɌəɧ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɍɗɫɤɖɔ. Sawada A., 2008 [12].  
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ɝɚɝɞɌɎɔɗɌ 29Ñ11, 98 Ñ22 ɔ 405Ñ136 HU, ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ (p<0,0003). Ȯ ɩɞɚɕ ɜɌɍɚɞɑ ɍɧɗ ɎɎɑɐɑə 

ɑɥɑ ɚɐɔə ɖɜɔɞɑɜɔɕ ɚɢɑəɖɔ ɘɚɜɠɚɗɚɏɔɔ ȬȽȭ ð 

əɑɜɚɎəɚɝɞɨ Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɟɜɌ ȬȽȭ (ɘɑɒɐɟ ɑɑ 

ɛɚɎɑɜɡəɚɝɞɨɪ ɔ ɛɜɚɝɎɑɞɚɘ Ɍɜɞɑɜɔɔ) (ɜɔɝ. 3). 

ȮɑɝɑɗɚɎɌ Ⱦ.ȹ. ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɜɑɐɑɗɔɗɔ, ɣɞɚ ɚɞ-

ɗɔɣɔɞɑɗɨəɧɘɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɝɞɜɟɖɞɟɜɧ ȬȽȭ Ɏ 

ȽȽȬ ɚɞ ȬȽȭ Ɏ ȽȹȬ ɫɎɗɫɪɞɝɫ ɑɑ əɑɜɚɎəɧɔ↑ ɖɚə-

ɞɟɜ (p<0,0005) ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ ɔəɐɑɖɝ ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɫ ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ Ɍɜɞɑɜɔɔ 

(1,36Ñ0,25 ɛɜɚɞɔɎ 1,15Ñ0,19, p<0,0001). ȭɗɫɤɖɔ 

ɝ əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ ɍɧɗɔ ɎɧɫɎɗɑəɧ Ɏ 79,2% 

ɝɗɟɣɌɑɎ Ɏ ȽȽȬ ɔ ɞɚɗɨɖɚ Ɏ 7,9% ȽȹȬ. Ȯ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɛɚ ɝɚɛɚɝɞɌɎɗɑəɔɪ ɝɞɜɟɖɞɟɜɧ ȬȽȭ ɟ ɍɚɗɨ-

əɧɡ ɝ ȺȶȽ ɔ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ ɞɚɕ ɒɑ 

ɏɜɟɛɛɚɕ ɌɎɞɚɜɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɝɗɑɐɟɪɥɔɑ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ ɛɜɔ ȶȾ: 

əɔɓɖɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɍɗɫɤɖɔ ɔ 

Ɏɖɗɪɣɑəɔɫ ɞɚɣɑɣəɧɡ ɖɌɗɨɢɔəɌɞɚɎ [15, 16]. 

Ȼɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ 

ɔ ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ 

Sadako Motoyama ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɜɑɐɑɗɔɗɔ, ɣɞɚ 

əɌɗɔɣɔɑ ɞɜɑɡ çɖɚɝɎɑəəɧɡè ɛɜɔɓəɌɖɚɎ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ȬȽȭ (ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌ-

əɔɫ, ɟɣɌɝɞɖɌ ɛɗɚɞəɚɝɞɨɪ ɘɑəɑɑ 30 HU ɔ ɞɚɣɑɣ-

əɧɡ ɖɌɗɨɢɔəɌɞɚɎ) ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɛɜɑɐɝɖɌɓɌ-

ɞɑɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ Ɏ ɜɌɓɎɔɞɔɔ ȺȶȽ. Ⱥɞɝɟɞ-

ɝɞɎɔɑ ɩɞɔɡ ɛɜɔɓəɌɖɚɎ ɟɖɌɓɧɎɌɑɞ əɌ ɘɌɗɟɪ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑəɔɫ ȺȶȽ. Ⱦɚɣɑɣəɧɑ ɖɌɗɨ-

ɢɔəɌɞɧ ɚɍəɌɜɟɒɔɎɌɗɔɝɨ Ɏ 63% ȬȽȭ ɟ ɍɚɗɨəɧɡ ɝ 

ȺȶȽ [17]. 

Ȯ əɑɝɖɚɗɨɖɔɡ ɛɚɝɗɑɐəɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ɍɧɗ ɚɛɔɝɌə ɑɥɑ ɚɐɔə çɖɚɝɎɑəəɧɕè ɛɜɔɓəɌɖ əɑ-

ɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ ð çɖɚɗɨɢɑɎɔɐəɚɑ ɟɝɔɗɑəɔɑè 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɛɚ ɛɑɜɔɠɑɜɔɔ ɍɗɫɤ-

ɖɔ. Ȯ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɞɌɖɒɑ ɔɝɛɚɗɨɓɟɑɞ-

ɝɫ ɞɑɜɘɔə çnupkin ringè, ɣɞɚ ɛɑɜɑɎɚɐɔɞɝɫ ɐɚ-

ɝɗɚɎəɚ ɖɌɖ çɖɚɗɨɢɚ ɐɗɫ ɝɌɗɠɑɞɖɔè. 

Ȯ ɜɫɐɑ ɜɌɍɚɞ ɖɜɔɞɑɜɔɑɘ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ 

ɫɎɗɫɗɚɝɨ əɌɗɔɣɔɑ çɖɚɗɨɢɑɎɔɐəɚɏɚè ɟɣɌɝɞɖɌ Ɏɧ-

ɝɚɖɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏɚɖɜɟɏ ɝɘɑɒ-

əɧɡ ɟɣɌɝɞɖɚɎ ȬȽȭ ɍɚɗɑɑ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ [18-

20]. ȻɑɜɎɚəɌɣɌɗɨəɚ, ɐɌəəɧɕ ɛɜɔɓəɌɖ ɍɧɗ ɚɛɔ-

ɝɌə ɟ ɛɌɢɔɑəɞɚɎ ɝ ȺȶȽ Ɏ ɛɚɜɌɒɑəəɚɘ ɝɑɏɘɑəɞɑ 

Ɍɜɞɑɜɔɔ Ɏ 2008 ɏɚɐɟ Atsushi Tanaka ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ [18]. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɜɔɞɑɜɔɑɘ 

ɛɜɔɓəɌɖɌ çɖɚɗɨɢɑɎɔɐəɚɏɚè ɟɝɔɗɑəɔɫ ɫɎɗɫɗɚɝɨ 

əɌɗɔɣɔɑ ɏɔɛɑɜɐɑəɝəɚɏɚ ɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɣɌɝɞɖɌ 

Ɏɚɖɜɟɏ ȬȽȭ, ɛɗɚɞəɚɝɞɨ ɖɚɞɚɜɚɏɚ Ɏɧɤɑ ɝɘɑɒəɧɡ 

ɟɣɌɝɞɖɚɎ ȬȽȭ, əɚ əɔɒɑ 130 HU. Ȯ ɜɌɍɚɞɑ 

Manubu Kashiwagi ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɚ ɝɚɛɚɝɞɌɎɗɑ-

əɔɪ ɐɌəəɧɡ ȶȾ ɔ ȺȶȾ ɚɞɘɑɣɌɗɚɝɨ, ɣɞɚ ɐɌəəɧɕ 

ɛɜɔɓəɌɖ ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɀȬȾȶ ɔ ɫɎɗɫɑɞɝɫ 

ɍɚɗɑɑ ɎɌɒəɧɘ ɛɜɔɓəɌɖɚɘ Ɏ ɎɧɫɎɗɑəɔɔ ɀȬȾȶ 

ɛɜɔ ȶȾ (ɝɛɑɢɔɠɔɣəɚɝɞɨ 97%, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

44%), ɣɑɘ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ Ɍɜ-

ɞɑɜɔɔ ɔ əɌɗɔɣɔɑ ɟɣɌɝɞɖɌ əɔɓɖɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ. Ȯ ɐɜɟɏɔɡ ɞɔɛɌɡ ȬȽȭ ɐɌəəɧɕ ɛɜɔ-

ɓəɌɖ ɎɝɞɜɑɣɌɗɝɫ ɗɔɤɨ Ɏ 4% ɝɗɟɣɌɑɎ. Manubu 

Kashiwagi ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɔɝɌɗɔ ɞɜɔ Ɏɚɓɘɚɒəɧɑ 

ɛɜɔɣɔəɧ ɎɚɓəɔɖəɚɎɑəɔɫ ɠɑəɚɘɑəɌ çɖɚɗɨɢɑɎɔɐ-

əɚɏɚ ɟɝɔɗɑəɔɫè. ȽɚɏɗɌɝəɚ ɛɑɜɎɚɕ ɞɑɚɜɔɔ, ɐɌə-

əɧɕ ɠɑəɚɘɑə ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑə əɌɗɔɣɔɑɘ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏɚɖɜɟɏ ɍɗɫɤ-

ɖɔ Ɏ vasa vasorum ɌɐɎɑəɞɔɢɔɔ ȶȬ ɎɝɗɑɐɝɞɎɔɑ 

ɎɧɜɌɒɑəəɚɕ əɑɚɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɛɜɔ ɌɖɞɔɎəɚɘ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɘ ɛɜɚɢɑɝɝɑ Ɏ əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ 

[19]. Ȯ ɖɌɣɑɝɞɎɑ ɚɐəɚɏɚ ɔɓ ɐɚɖɌɓɌɞɑɗɨɝɞɎ ɩɞɚɕ 

ɞɑɚɜɔɔ Hyuck Moon Kwon ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɜɔɎɚ-

ɐɔɗɔ ɟɝɛɑɤəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɔɖ-

ɜɚɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɎɧɫɎɗɑəɔɔ vasa 

vasorum Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɖɚɞɚɜɚɑ ɛɜɚɎɚɐɔɗɚɝɨ 

əɌ ɒɔɎɚɞəɧɡ [21]. ȽɚɏɗɌɝəɚ Ɏɞɚɜɚɕ ɞɑɚɜɔɔ, 

ɛɜɔɓəɌɖ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɘɚɒɑɞ ɍɧɞɨ 

ɚɍɟɝɗɚɎɗɑə ɜɌɓɗɔɣɔɫɘɔ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ ɗɔɛɔɐəɚɏɚ ɫɐɜɌ ɔ ɚɖɜɟɒɌɪɥɑɏɚ ɑɏɚ ɠɔɍ-

ɜɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ. Ȯɑɜɚɫɞəɚ, ɛɜɔ ȶȾ Ɏ ȬȽȭ ɝ 

ɎɧɜɌɒɑəəɧɘ ɛɚɗɚɒɔɞɑɗɨəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔ-

ɑɘ ɔ ɍɚɗɨɤɔɘ ɗɔɛɔɐəɧɘ ɫɐɜɚɘ Ɏɚɓɘɚɒəɚ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌɞɨ ɗɔɛɔɐəɧɕ ɖɚɘɛɚəɑəɞ ɚɞ ɐɜɟɏɔɡ 

ɖɚɘɛɚəɑəɞɚɎ, ɣɞɚ ɘɚɒɑɞ ɚɍɟɝɗɌɎɗɔɎɌɞɨ çɖɚɗɨɢɑ-

Ɏɔɐəɚɑ ɟɝɔɗɑəɔɑè Ɏɚɖɜɟɏ ɏɔɛɚɐɑəɝəɚɏɚ ɗɔɛɔɐəɚ-

ɏɚ ɫɐɜɌ. ȺɐəɌɖɚ Ɏ əɑɍɚɗɨɤɔɡ ɛɚ ɚɍɦɑɘɟ ȬȽȭ 

ɞɌɖɌɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ əɑɎɚɓɘɚɒəɌ ɔɓ-ɓɌ əɑ-

ɐɚɝɞɌɞɚɣəɚɏɚ Ɏɜɑɘɑəəɚɏɚ ɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ 

ɜɌɓɜɑɤɑəɔɫ ɘɑɞɚɐɌ. ȽɚɏɗɌɝəɚ ɞɜɑɞɨɑɕ ɞɑɚɜɔɔ, 

ɠɑəɚɘɑə çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɘɚɒɑɞ Ɏɚɓ-

əɔɖɌɞɨ ɛɜɔ ɔəɞɜɌɘɟɜɌɗɨəɚɘ ɞɜɚɘɍɚɓɑ. Ȼɜɑɐɛɚ-

ɗɚɒɔɞɑɗɨəɚ, ɞɜɚɘɍɚɞɔɣɑɝɖɔɕ ɖɚɘɛɚəɑəɞ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɖɌɖ ɟɣɌɝɞɚɖ əɔɓɖɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ, ɚɖɜɟɒɑəəɧɕ ɖɚɘɛɚəɑəɞɌɘɔ ȬȽȭ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ 

Ȯ 2010 ɏɚɐɟ Paul Maurovich-Horvat ɝ ɝɚɌɎ-

ɞɚɜɌɘɔ ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ ɝɚɛɚɝɞɌɎɗɑ-

əɔɪ ɜɑɓɟɗɨɞɌɞɚɎ ȶȾ ɝ ɐɌəəɧɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 4). ȽɚɏɗɌɝəɚ ɔɡ ɏɔɛɚɞɑɓɑ, 

ɠɑəɚɘɑə çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɎɚɓəɔɖɌɑɞ 

ɎɝɗɑɐɝɞɎɔɑ ɜɌɓəɔɢɧ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɗɔɛɔɐəɚɏɚ ɫɐɜɌ ɔ ɛɗɚɞəɚɝɞɔ ɚɖɜɟɒɌɪɥɑɏɚ ɑɏɚ 

ɠɔɍɜɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɍɗɫɤɖɔ. Ȯ ɜɌɍɚɞɑ P. 

Maurovich -Horvat ɝ ɝɚɌɎɞɚɜɌɘɔ çɖɚɗɨɢɑɎɔɐəɚɑ 

ɟɝɔɗɑəɔɑè ɚɛɜɑɐɑɗɫɗɚɝɨ ɖɌɖ ɛɜɔ əɌɞɔɎəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɞɌɖ ɔ ɛɚɝɗɑ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, 

ɣɞɚ  ɚɛɜɚɎɑɜɏɌɗɚ  ɎɧɤɑɚɛɔɝɌəəɟɪ ɏɔɛɚɞɑɓɟ Ɏɚɓ- 

 

ȼɔɝ. 3.   

ȼɔɝ. 3.     ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȸɟɗɨɞɔ-

ɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɖɚɜɚəɌɜəɚɕ Ɍɜ-

ɞɑɜɔɔ Ɏ ɘɑɝɞɑ ȬȽȭ. 

ȹɑɜɚɎəɧɕ ɖɚəɞɟɜ ɍɗɫɤɖɔ ɟɖɌɓɌə ɏɚɗɟɍɚɕ ɗɔəɔ-

ɑɕ ɔ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ. ȮɑɝɑɗɚɎɌ Ⱦ.ȹ., 2014 [15].  
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əɔɖəɚɎɑəɔɫ ɠɑəɚɘɑəɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑ-

əɔɫè ɎɝɗɑɐɝɞɎɔɑ əɑɚɎɌɝɖɟɗɫɜɔɓɌɢɔɔ. ɃɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɛɜɔɓəɌɖɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè Ɏ 

ɎɧɫɎɗɑəɔɔ ɀȬȾȶ ɝɚɝɞɌɎɔɗɌ 92,3% [22]. 

Ȯ 2013 ɏɚɐɟ Kashiwagi Manubu ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ ɚɛɟɍɗɔɖɚɎɌɗɔ ɐɌəəɧɑ ɍɚɗɑɑ ɖɜɟɛəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɚɘ ɞɌɖɒɑ ɛɚɐɞɎɑɜɒɐɌɗɌɝɨ 

ɓəɌɣɔɘɚɝɞɨ ɛɜɔɓəɌɖɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè 

Ɏ ɎɧɫɎɗɑəɔɔ ɀȬȾȶ ɝ ɛɚɘɚɥɨɪ ȶȾ [23]. 

Harald Seifarth ɝ ɝɚɌɎɞɚɜɌɘɔ, ɝɚɛɚɝɞɌɎɗɫɫ 

ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɔ ɘɌɞɑɜɔɌɗɧ Ɍɟɞɚɛɝɔɔ ɐɚəɚɜ-

ɝɖɔɡ ɝɑɜɐɑɢ, ɎɧɫɎɔɗɔ, ɣɞɚ Ɏ ȬȽȭ ɝ əɌɗɔɣɔɑɘ 

ɛɜɔɓəɌɖɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɛɗɚɥɌɐɨ 

əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɫɐɜɌ Ɏ ɐɎɌ ɜɌɓɌ ɍɚɗɨɤɑ, ɣɑɘ Ɏ 

ȬȽȭ ɍɑɓ əɌɗɔɣɔɫ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɎɌɒəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɠɑəɚɘɑəɌ 

çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɐɗɫ ɎɧɫɎɗɑəɔɫ əɑɝɞɌ-

ɍɔɗɨəɧɡ ȬȽȭ [24].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɍɥɑɛɜɔəɫɞɧɘ ɖɜɔɞɑɜɔɑɘ 

ɛɜɔɓəɌɖɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè ɫɎɗɫɑɞɝɫ 

əɌɗɔɣɔɑ ɏɔɛɑɜɐɑəɝəɚɏɚ ɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɣɌɝɞɖɌ 

ɛɚ ɛɑɜɔɠɑɜɔɔ ȬȽȭ, ɛɗɚɞəɚɝɞɨ ɖɚɞɚɜɚɏɚ Ɏɧɤɑ 

ɝɘɑɒəɧɡ ɟɣɌɝɞɖɚɎ ȬȽȭ, əɚ əɔɒɑ 130 HU. Ȼɚɜɚ-

ɏɚɎɚɑ ɓəɌɣɑəɔɑ 130 HU ɚɛɜɑɐɑɗɑəɚ ɐɗɫ ɔɝɖɗɪ-

ɣɑəɔɫ ɏɔɛɑɜɐɑəɝəɚɏɚ ɟɝɔɗɑəɔɫ ɛɚ ɛɑɜɔɠɑɜɔɔ 

ɍɗɫɤɖɔ ɓɌ ɝɣɑɞ ɞɚɣɑɣəɧɡ ɖɌɗɨɢɔəɌɞɚɎ, ɞɌɖ ɖɌɖ 

ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɖɌɗɨɢɔəɌɞɚɎ 

ɝɚɝɞɌɎɗɫɪɞ ɍɚɗɑɑ 130 HU. ȻɜɔɓəɌɖ çɖɚɗɨɢɑɎɔɐ-

əɚɏɚ ɟɝɔɗɑəɔɫè ɛɚ ɛɑɜɔɠɑɜɔɔ ɍɗɫɤɖɔ ɔɘɑɑɞ 

Ɏɧɝɚɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ Ɏ ɎɧɫɎɗɑəɔɔ əɑɝɞɌ-

ɍɔɗɨəɧɡ ȬȽȭ, ɚɐəɌɖɚ ɎɝɗɑɐɝɞɎɔɑ əɔɓɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɌəəɚɏɚ ɛɜɔɓəɌɖɌ ɚɝɞɌɑɞɝɫ ɎɌɒ-

əɧɘ ɎɧɫɎɗɑəɔɑ ɐɜɟɏɔɡ ɛɜɔɓəɌɖɚɎ əɑɝɞɌɍɔɗɨəɚ-

ɝɞɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ əɑɚɍɡɚɐɔɘɚ ɐɌɗɨəɑɕɤɑɑ 

ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ 

ɔɓɟɣɑəɔɑ ɐɌəəɚɏɚ ɠɑəɚɘɑəɌ ɔ ɎɧɫɎɗɑəɔɑ ɛɜɔ-

ɣɔə ɑɏɚ ɎɚɓəɔɖəɚɎɑəɔɫ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ROMICAT II ɍɧɗɚ ɛɚɖɌɓɌ-

əɚ, ɣɞɚ ɐɗɫ ȬȽȭ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ȺȶȽ 

ɡɌɜɌɖɞɑɜəɚ əɌɗɔɣɔɑ ɚɐəɚɏɚ ɔɗɔ ɍɚɗɑɑ ɖɚɝɎɑə-

əɧɡ ɛɜɔɓəɌɖɚɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ ɛɜɔ ȶȾ: 

ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ, ɟɣɌɝɞɖɌ ȬȽȭ 

ɝɚ ɓəɌɣɑəɔɑɘ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɘɑəɑɑ 

30 HU, ɝɔɘɛɞɚɘɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè, ɞɚ-

ɣɑɣəɧɡ ɖɌɗɨɢɔəɌɞɚɎ [25]. 

ȻɑɜɝɛɑɖɞɔɎəɧɘɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎ-

ɗɫɪɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓɘɑəɑəɔɫ ɝɚɝɞɌɎɌ, ɜɌɓ-

ɘɑɜɚɎ ȬȽȭ, ɛɜɔɓəɌɖɚɎ ɔɡ əɑɝɞɌɍɔɗɨəɚɝɞɔ əɌ 

ɠɚəɑ ɗɔɛɔɐɚɝəɔɒɌɪɥɑɕ ɞɑɜɌɛɔɔ ɛɜɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ. 

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Sadako 

Motoyama ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, 

ɣɞɚ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ Ɍɜɞɑɜɔɔ Ɏ 

ɘɑɝɞɑ ɍɗɫɤɖɔ ɔ  əɌɗɔɣɔɑ ɟɣɌɝɞɖɌ əɔɓɖɚɕ ɛɗɚɞ-

əɚɝɞɔ (ɘɑəɑɑ 30 HU) Ɏ ȬȽȭ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȶȾ, 

ɡɌɜɌɖɞɑɜəɧ ɐɗɫ ɍɚɗɨəɧɡ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. ȾɌɖ, Ɏ 

ɞɑɣɑəɔɑ 27Ñ10 ɘɑɝɫɢɑɎ əɌɍɗɪɐɑəɔɫ ȺȶȽ ɜɌɓ-

Ɏɔɗɝɫ ɟ 22,2%  ɍɚɗɨəɧɡ (n=45) ɝ əɌɗɔɣɔɑɘ ɐɎɟɡ 

ɎɧɤɑɚɛɔɝɌəəɧɡ ɛɜɔɓəɌɖɚɎ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ 

ȶȾ, ɔ ɞɚɗɨɖɚ ɟ 4% ɍɚɗɨəɧɡ (n=820), ɏɐɑ əɑ ɍɧɗ 

ɎɧɫɎɗɑə əɔ ɚɐɔə ɔɓ ɩɞɔɡ ɛɜɔɓəɌɖɚɎ [26]. 

 

ȼɔɝ. 4,Ɍ.   

 

ȼɔɝ. 4,ɍ.   

 

ȼɔɝ. 4,Ɏ.   

 

ȼɔɝ. 4,ɏ.   

 

ȼɔɝ. 4,ɐ.   

ȼɔɝ. 4.    

Ɍ, ɍ - ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ȼɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ȬȽȭ ɝ ɞɚɣɑɣəɧɘ 

ɖɌɗɨɢɔəɌɞɚɘ ɔ çɖɚɗɨɢɑɎɔɐəɧɘ ɟɝɔɗɑəɔɑɘè ɛɚ ɛɑɜɔɠɑɜɔɔ. ȶɚɗɨɢɑɎɔɐəɧɕ ɟɣɌɝɞɚɖ ɛɚ ɛɑɜɔɠɑɜɔɔ ɝɚɝɟɐɌ 

(ɖɜɌɝəɌɫ ɛɟəɖɞɔɜəɌɫ ɗɔəɔɫ) ɔɘɑɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɛɗɚɞəɚɝɞɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɢɑəɞɜɌɗɨəɧɘɔ ɟɣɌɝɞɖɌɘɔ 

ɍɗɫɤɖɔ (ɓɎɑɓɐɚɣɖɌ) ɖɌɖ əɌ əɌɞɔɎəɚɘ ɔɓɚɍɜɌɒɑəɔɔ (Ȭ), ɞɌɖ ɔ əɌ ɔɓɚɍɜɌɒɑəɔɔ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ 

(Ȯ). 

Ɏ, ɏ, ɐ - ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɑɛɌɜɌɞɧ ɛɚɛɑɜɑɣəɚɏɚ ɝɜɑɓɌ ɝɚɝɟɐɌ ɝ əɌɗɔɣɔɑɘ ɀȬȾȶ. 

ȭɟɖɎɚɕ L ɚɍɚɓəɌɣɑə ɛɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ. Ƀɑɜəɧɘɔ ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ vasa vasorum (Ƚ). ȿɎɑɗɔɣɑəəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ ɞɚɣɑɣəɧɡ ɖɌɗɨɢɔəɌɞɚɎ (ȱ). Maurovich-Horvat P., 2010 [22].  
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Sadako Motoyama ɝ ɝɚɌɎɞɚɜɌɘɔ ɞɌɖɒɑ ɔɝɝɗɑɐɚ-

ɎɌɗɔ Ɏɗɔɫəɔɑ ɗɔɛɔɐɚɝəɔɒɌɪɥɑɕ ɞɑɜɌɛɔɔ əɌ 

ɔɓɘɑəɑəɔɑ ɘɚɜɠɚɗɚɏɔɔ ɔ ɝɞɜɟɖɞɟɜɧ ȬȽȭ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȶȾ. ȶɜɔɞɑɜɔɔ əɑ-

ɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ ɟɖɌɓɌəɧ Ɏɧɤɑ Ɏ ɚɛɔɝɌəɔɔ 

ɍɚɗɑɑ ɜɌəəɔɡ ɜɌɍɚɞ Sadako Motoyama ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ. Ȼɜɔ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚɎɞɚɜəɧɡ ȶȾ 

ɍɧɗɚ ɚɞɘɑɣɑəɚ ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ȬȽȭ (1,3 Ñ 

2,3 ɘɘ3 ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɡɚɐəɧɘɔ ɓəɌɣɑəɔɫ-

ɘɔ 4,9 Ñ 7,8 ɘɘ3, p = 0,02) [27]. Ȯ ɜɌɍɚɞɑ Hideya 

Yamamoto ɝ ɝɚɌɎɞɚɜɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɛɜɑɐɝɖɌɓɌ-

ɞɑɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ ȶȾ Ɏ ɜɌɓɎɔɞɔɔ ɚɝɞɜɧɡ ɖɚ-

ɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. 511 ɍɚɗɨəɧɡ əɌɍɗɪɐɌɗɔ Ɏ 

ɞɑɣɑəɔɑ 3,3 Ñ 1,2 ɗɑɞ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȶȾ. Ȼɑɜ-

Ɏɔɣəɚɕ ɖɚəɑɣəɚɕ ɞɚɣɖɚɕ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ 

ɜɌɓɎɔɞɔɑ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ: ɝɑɜɐɑɣəɚɕ 

ɝɘɑɜɞɔ, əɑɠɌɞɌɗɨəɚɏɚ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ, əɑ-

ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ. ȻɌɢɔɑəɞɧ ɝ ɜɌəəɑɕ 

ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ (n=58) ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ 

ɐɌɗɨəɑɕɤɑɏɚ ɌəɌɗɔɓɌ. ȿ 453 ɍɚɗɨəɧɡ ɏɜɟɛɛɧ 

ɝɜɑɐəɑɏɚ ɜɔɝɖɌ Ɏ ɞɑɣɑəɔɑ əɌɍɗɪɐɑəɔɫ ɍɧɗɚ ɓɌ-

ɜɑɏɔɝɞɜɔɜɚɎɌəɚ 15 ɝɑɜɨɑɓəɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚ-

ɍɧɞɔɕ (2 ɝɑɜɐɑɣəɧɑ ɝɘɑɜɞɔ, 7 Ⱥȴȸ, 6 ɝɗɟɣɌɑɎ 

əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ). ȭɧɗɚ ɚɛɜɑɐɑɗɑəɚ, 

ɣɞɚ ɎɧɫɎɗɑəɔɑ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫɤɑɖ ɝ 

ɟɣɌɝɞɖɚɘ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ (Ò 34 HU) ɔ ɛɚɗɚɒɔ-

ɞɑɗɨəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ Ɍɜɞɑɜɔɔ (ɔəɐɑɖɝɚɘ 

ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ó 1,20) Ɏ ɘɑɝɞɑ ȬȽȭ, Ɏɗɔɫɑɞ 

əɌ ɚɢɑəɖɟ ɛɜɚɏəɚɓɌ ɜɌɓɎɔɞɔɫ ɚɝɞɜɧɡ ɖɚɜɚəɌɜ-

əɧɡ ɝɚɍɧɞɔɕ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȶȾ Ɏəɚɝɔɞ ɐɚɛɚɗ-

əɔɞɑɗɨəɟɪ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɜɔ ɚɢɑəɖɑ 

ɛɜɚɏəɚɓɌ ɜɌɓɎɔɞɔɫ ɚɝɞɜɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ 

Ɏ ɝɞɑəɚɓɔɜɚɎɌəəɧɡ ɟɣɌɝɞɖɌɡ ȶȬ [28]. 

ȽɚɛɚɝɞɌɎɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ 

Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. 

ȴəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɜɌɍɚɞɧ, Ɏ ɖɚɞɚɜɧɡ 

ɝɚɛɚɝɞɌɎɗɫɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ȮȽȿȳȴ, ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ 

ɘɑɞɚɐɌ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ȶȬ, ɝɞɜɚɑəɔɫ ɔ ɘɚɜ-

ɠɚɗɚɏɔɔ ȬȽȭ.  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ ɛɜɚɎɚɐɔɗɝɫ ɌəɌɗɔɓ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞɖɚɎ 

ȬȽȭ ɛɜɔ ȶȾ Ɏ ɠɔɍɜɚɓəɧɡ, ɗɔɛɔɐəɧɡ ɔ ɖɌɗɨɢɔ-

əɔɜɚɎɌəəɧɡ ɖɚɘɛɚəɑəɞɌɡ ȬȽȭ, ɚɛɜɑɐɑɗɫɑɘɧɡ 

ɛɜɔ ȮȽȿȳȴ Ɏ çɝɑɜɚɕ ɤɖɌɗɑè ɔ ɝ ɠɟəɖɢɔɑɕ çɎɔɜ-

ɞɟɌɗɨəɚɕ ɏɔɝɞɚɗɚɏɔɔè. 

ȻɑɜɎɧɑ ɜɌɍɚɞɧ ɛɚ ɝɚɛɚɝɞɌɎɗɑəɔɪ ɖɚɘɛɚ-

əɑəɞɚɎ ȬȽȭ ɛɜɔ ȶȾ ɔ ȮȽȿȳȴ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɔɖɔ ȮȽȿȳȴ Ɏ çɝɑɜɚɕ ɤɖɌ-

ɗɑè. Alexander W. Leber ɝ ɝɚɌɎɞɚɜɌɘɔ ɝɚɛɚɝɞɌɎɔ-

ɗɔ ɜɑɓɟɗɨɞɌɞɧ ȶȾ, Ɏɧɛɚɗəɑəəɚɕ ɝ ɛɚɘɚɥɨɪ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ ɝ 16 ɜɫɐɌɘɔ ɐɑɞɑɖ-

ɞɑɜɚɎ, ɔ ɜɑɓɟɗɨɞɌɞɧ ȮȽȿȳȴ Ɏ çɝɑɜɚɕ ɤɖɌɗɑè. 

ȴɝɛɚɗɨɓɟɫ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɜɔɑəɞɔɜɧ (ɟɝɞɨɫ Ɍɜ-

ɞɑɜɔɕ, ɍɔɠɟɜɖɌɢɔɔ, ɖɌɗɨɢɔəɌɞɧ) ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɓɌɐɌəəɚɏɚ ɐɗɫ ɝɜɌɎəɑəɔɫ ɝɜɑ-

ɓɌ ȶȬ, ɍɧɗɚ ɚɢɑəɑəɚ ɝɚɝɞɚɫəɔɑ ɛɜɚɝɎɑɞɌ ɔ ɔə-

ɞɔɘɧ Ɍɜɞɑɜɔɔ ɛɜɔ ȶȾ ɔ ȮȽȿȳȴ. ȭɧɗɔ ɛɚɐɝɣɔ-

ɞɌəɧ ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ ɐɗɫ ɘɫɏɖɚɏɚ, ɠɔɍɜɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɚɎ ȬȽȭ 

ɔ ɖɌɗɨɢɔəɌɞɚɎ: 49 Ñ 22 HU (ɚɞ 14 ɐɚ 82 HU), 91 

Ñ 22 HU (ɚɞ 34 ɐɚ 125 HU) ɔ 391 Ñ 156 HU (ɚɞ 

162 ɐɚ 820 HU) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ɃɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ȶȾ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɘɫɏɖɔɡ, ɠɔɍɜɚɓəɧɡ ɔ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ȬȽȭ ɝɚɝɞɌɎɔɗɌ 78%, 78% ɔ 

95% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [29]. ȹɑɝɖɚɗɨɖɚ ɛɚɓɒɑ 

Alexander W. Leber ɝ ɝɚɌɎɞɚɜɌɘɔ ɝɚɛɚɝɞɌɎɔɗɔ 

ɜɑɓɟɗɨɞɌɞɧ ɚɍɚɔɡ ɘɑɞɚɐɚɎ, ɔɝɛɚɗɨɓɟɫ ɖɚɘɛɨɪ-

ɞɑɜəɧɕ ɞɚɘɚɏɜɌɠ ɝ 64 ɜɫɐɌɘɔ ɐɑɞɑɖɞɑɜɚɎ. ȿ 20 

ɍɚɗɨəɧɡ ɝ ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɔɗɔ ɔɓɎɑɝɞəɚɕ ȴȭȽ 

ɍɧɗɔ ɚɢɑəɑəɧ ɝɑɏɘɑəɞɧ Ɍɜɞɑɜɔɕ ɝɚ ɝɞɑəɚɓɚɘ 

ɍɚɗɑɑ 50% ɛɜɚɝɎɑɞɌ, 94% ɛɚɜɌɒɑəəɧɡ ɝɑɏɘɑə-

ɞɚɎ, 70% ɝɗɟɣɌɑɎ ɚɍəɌɜɟɒɑəɔɫ ɗɔɛɔɐəɚɏɚ ɖɚɘ-

ɛɚəɑəɞɌ, 90% əɌɗɔɣɔɫ Ɏɖɗɪɣɑəɔɕ ɞɚɣɑɣəɧɡ 

ɖɌɗɨɢɔəɌɞɚɎ (ɛɗɚɥɌɐɨɪ ɘɑəɑɑ 2 ɘɘ2) ɍɧɗɔ 

ɛɜɌɎɔɗɨəɚ ɚɢɑəɑəɧ ɛɜɔ ȶȾ [30]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Margaret Leila Rasouli ɍɧ-

ɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ȶȾ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɖɌɗɨɢɔ-

əɔɜɚɎɌəəɧɡ (ɠɔɍɜɚɓəɚ-ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɔ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ) ɚɞ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ 

(ɗɔɛɔɐəɧɡ ɔ ɠɔɍɜɚɓəɧɡ) ȬȽȭ ɝɚɝɞɌɎɔɗɔ 100% ɔ 

94% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ⱦɚɣəɚɝɞɨ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ɍɗɫɤɑɖ 

ɝɚɝɞɌɎɔɗɌ 92%. ȳəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ ȬȽȭ ɔɘɑɗɔ ɝɟɥɑɝɞɎɑəəɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɗɔ-

ɛɔɐəɧɡ, ɠɔɍɜɚɓəɧɡ, ɠɔɍɜɚɓəɚ-

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫɤ-

ɖɌɡ (23 Ñ 71, 108 Ñ 79, 299 Ñ 112 ɔ 404 Ñ 264 HU 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, p < 0,0001) [31]. Ȯ ɜɌɍɚɞɑ Xia 

Yang ɝ ɝɚɌɎɞɚɜɌɘɔ ɗɔɛɔɐəɧɘ ȬȽȭ, ɎɧɫɎɗɑəəɧɘ 

ɛɜɔ ȮȽȿȳȴ, ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɓəɌɣɑəɔɫ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ, ɚɛɜɑɐɑɗɑəəɧɑ ɛɜɔ ȶȾ, ɜɌɎ-

əɧɑ 45Ñ14 HU, ɠɔɍɜɚɓəɧɘ - 90Ñ20 HU, ɖɌɗɨɢɔ-

əɔɜɚɎɌəəɧɘ - 530Ñ185 HU [32]. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɔɝɝɗɑɐɚɎɌəɔɫ Sadako Motoyama c ɝɚɌɎɞɚɜɌɘɔ 

ɛɜɔ ȶȾ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɘɫɏ-

ɖɔɡ, ɝɘɑɤɌəəɧɡ ɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫɤɑɖ, 

ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȮȽȿȳȴ, ɝɚɝɞɌɎɔɗɔ 11Ñ12 HU, 

78Ñ 21 HU ɔ 516 Ñ 198 HU ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɜɔɝ. 

5) [33]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Julian Sun ɝ ɝɚɌɎɞɚɜɌɘɔ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɐɚɝɞɚɎɑɜəɧɑ ɜɌɓɗɔɣɔɫ ɝɜɑɐəɔɡ 

ɓəɌɣɑəɔɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɛɜɔ ȶȾ 

ɘɑɒɐɟ ɠɔɍɜɚɓəɧɘɔ (79Ñ34HU), ɠɔɍɜɚɓəɚ-

ɗɔɛɔɐəɧɘɔ (90Ñ27HU), ɖɌɗɨɢɔəɔɜɚɎɌəəɧɘɔ 

(772Ñ251HU) ȬȽȭ, ɚɛɜɑɐɑɗɫɑɘɧɘɔ ɛɜɔ ȮȽȿȳȴ 

(p < 0,01). ȺɐəɌɖɚ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ Ɏ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɘɑɒɐɟ ɗɔɛɔɐəɧɘɔ ɔ 

ɗɔɛɔɐəɚ-ɠɔɍɜɚɓəɧɘɔ, ɗɔɛɔɐəɧɘɔ ɔ ɠɔɍɜɚɓ-

əɧɘɔ ȬȽȭ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ [34].  

ȬəɌɗɔɓɔɜɟɫ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɘɑ-

ɞɚɐɔɖɔ ȮȽȿȳȴ Ɏ çɝɑɜɚɕ ɤɖɌɗɑè ɔ ȶȾ, ɘɚɒəɚ 

ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ ɛɜɔ ȶȾ ɔɘɑɪɞɝɫ ɐɚɝɞɚɎɑɜ-

əɧɑ ɜɌɓɗɔɣɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɘɛɚ-

əɑəɞɚɎ ȬȽȭ. ȺɐəɌɖɚ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɚɞəɚɝɞɔ, ɚɛɜɑɐɑɗɑəəɧɘɔ ɜɌɓəɧɘɔ ɌɎɞɚɜɌɘɔ, 

ɔɘɑɗɔ əɑɖɚɞɚɜɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɚɐəɔɡ ɔ ɞɑɡ ɒɑ 

ɖɚɘɛɚəɑəɞɌɡ ȬȽȭ. 
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Ƚ ɛɚɫɎɗɑəɔɑɘ ɘɑɞɚɐɔɖɔ ȮȽȿȳȴ ɝ ɠɟəɖɢɔ-

ɑɕ çɎɔɜɞɟɌɗɨəɚɕ ɏɔɝɞɚɗɚɏɔɔè (ɢɎɑɞɚɎɚɏɚ ɖɚɐɔɜɚ-

ɎɌəɔɫ ɖɚɘɛɚəɑəɞɚɎ ɍɗɫɤɖɔ) ɛɚɫɎɔɗɌɝɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɚɢɑəɔɞɨ ɝɚɝɞɌɎ ȬȽȭ 

ȶȬ. Ȯ ɜɌɍɚɞɑ Takahiko Yamaki ɝ ɝɚɌɎɞɚɜɌɘɔ ɛɜɔ 

ȶȾ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɗɔɛɔɐəɧɡ, ɠɔɍ-

ɜɚɓəɧɡ ɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ȬȽȭ, ɎɧɫɎɗɑəəɧɡ 

ɛɜɔ ȮȽȿȳȴ ɝ ɠɟəɖɢɔɑɕ çɎɔɜɞɟɌɗɨəɚɕ ɏɔɝɞɚɗɚ-

ɏɔɔè, ɝɚɝɞɌɎɔɗɌ 18 Ñ 18 HU (ɚɞ ĭ19 ɐɚ 58 HU), 95 

Ñ 24 HU (ɚɞ 46 ɐɚ 154 HU) ɔ 378 Ñ 99 HU (ɚɞ 188 

ɐɚ 605 HU) ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȻɚɜɚɏɚɎɚɑ ɓəɌɣɑəɔɑ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɐɗɫ ɜɌɓɏɜɌəɔɣɑəɔɫ 

ɗɔɛɔɐəɚɏɚ ɔ ɠɔɍɜɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɚɎ ɛɜɔ ȶȾ 

ɝɚɝɞɌɎɔɗɚ 50 HU [35]. Daniel Obaid ɝ ɝɚɌɎɞɚɜɌɘɔ 

ɝɚɛɚɝɞɌɎɔɗɔ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɜɌɓɗɔɣəɧɡ ɖɚɘɛɚəɑəɞɚɎ ȬȽȭ ɛɜɔ ȶȾ, Ɏɧɛɚɗ-

əɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɚɐəɚɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ. Ȯ 

ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ ɘɑɞɚɐɌ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ȮȽȿȳȴ ɝ ɠɟəɖɢɔɑɕ çɎɔɜɞɟɌɗɨəɚɕ ɏɔɝɞɚɗɚɏɔɔè. 

Ȼɜɔ ɚɢɑəɖɑ əɌɗɔɣɔɫ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɫɐɜɌ Ɏ 

ȬȽȭ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȶȾ, 

Ɏɧɛɚɗəɑəəɚɕ ɝ ɛɚɘɚɥɨɪ ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ, ɔɘɑɗɔ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɔɑ ɓəɌɣɑəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȶȾ, Ɏɧɛɚɗəɑəəɚɕ 

ɝ ɛɚɘɚɥɨɪ ɚɐəɚɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɖɚɘɛɨɪɞɑɜəɚ-

ɏɚ ɞɚɘɚɏɜɌɠɌ (64%,  98% ɔ 50% ɔ 94% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ) [36]. 

ȮȽȿȳȴ, ɛɚɛɑɜɑɣəɧɑ ɝɜɑɓɧ 

Ɍɜɞɑɜɔɔ 

ȶȾ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ  Ɍɜɞɑ-

ɜɔɔ 

ȶȾ, ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ  

ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɍɜɞɑɜɔɔ 

 

 

 

 

 

 

 

 

 
 

  

 

ȼɔɝ. 5.  Ȭɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɍɗɫɤɖɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɚɛɜɑɐɑɗɑəəɧɑ ɘɑɞɚɐɚɘ ȶȾ ɔ ȮȽȿȳȴ.  

(Ɍ) ɘɫɏɖɔɑ ɍɗɫɤɖɔ, (ɍ) ɠɔɍɜɚɓəɧɑ ɍɗɫɤɖɔ, (Ɏ) ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɍɗɫɤɖɔ, (ɏ) ɛɜɚɝɎɑɞ (ɟɖɌɓɌəɧ 

ɝɞɜɑɗɖɌɘɔ). 

ȻɜɔɘɑɣɌəɔɑ: ȼɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɘɫɏɖɔɡ ɍɗɫɤɑɖ ɝɚɝɞɌɎɔɗɌ ð 4 ð 12 HU, ɠɔɍɜɚɓəɧɡ ð 90 - 123 HU, 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ð 485 HU. ȼɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ ɝɚɝɞɌɎɔɗɌ 318 ð 384 HU. Ƚɑ-

ɜɧɘɔ ɖɜɟɒɖɌɘɔ ɛɚɖɌɓɌəɧ çɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌè, Ɏ ɖɚɞɚɜɧɡ ɔɓɘɑɜɫɗɔɝɨ ɓəɌɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚ-

ɝɞɔ, ɟɖɌɓɌəəɧɑ ɝɗɑɎɌ ɔ ɝɛɜɌɎɌ ɚɞ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ. ȬɐɌɛɞɔɜɚɎɌəɚ ɔɓ Xia Yang, 2010 [33]. 
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Ȯ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɚɛɟɍɗɔɖɚɎɌəɧ 

ɑɐɔəɔɣəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɖɚɞɚɜɧɡ ɛɜɔ ȶȾ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔ ɝɞɜɟɖɞɟɜəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ Ɏ əɑɝɞɌɍɔɗɨəɧɡ ɔ ɝɞɌɍɔɗɨəɧɡ ȬȽȭ, 

ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȮȽȿȳȴ ɝ ɠɟəɖɢɔɑɕ çɎɔɜɞɟɌɗɨ-

əɚɕ ɏɔɝɞɚɗɚɏɔɔè. Gabija Pundziute ɝ ɝɚɌɎɞɚɜɌɘɔ 

ɝɚɛɚɝɞɌɎɔɗɔ ɝɞɜɟɖɞɟɜɟ ȬȽȭ ɟ 50 ɍɚɗɨəɧɡ ɝ ȺȶȽ 

(n=25) ɔ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ (n=25). ȿ 

ɛɑɜɎɚɕ ɏɜɟɛɛɧ ɞɌɖɒɑ ɍɧɗɌ ɝɚɛɚɝɞɌɎɗɑəɌ ɝɞɜɟɖ-

ɞɟɜɌ ȬȽȭ Ɏ ȽȽȬ ɔ ȽȹȬ. ȭɧɗɔ ɎɧɫɎɗɑəɧ ɜɌɓɗɔ-

ɣɔɫ Ɏ ɝɞɜɟɖɞɟɜɑ ȬȽȭ Ɏ ȽȽȬ ɔ ȽȹȬ. Ȯ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝ ȺȶȽ ɛɜɑɚɍɗɌɐɌɗɔ əɑɖɌɗɨɢɔəɔɜɚɎɌə-

əɧɑ (32%) ɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɑ (59%) ɍɗɫɤɖɔ. Ȯ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ 

ɛɜɑɚɍɗɌɐɌɗɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ȬȽȭ (61%). 

Ⱥɍɦɑɘ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɫɐɜɌ ɍɧɗ Ɏɧɤɑ Ɏ ɍɗɫɤ-

ɖɌɡ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ (11,16 Ñ 6,07% ɛɜɚɞɔɎ 9,08 

Ñ 4.62% ɟ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ, 

p = 0,02). ɀȬȾȶ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ ɛɚɜɌɒɑəəɧɡ 

ɝɑɏɘɑəɞɌɡ Ɏ ɍɚɗɨɤɑɘ ɣɔɝɗɑ ɝɗɟɣɌɑɎ ɟ ɍɚɗɨəɧɡ ɝ 

ȺȶȽ (32% ɛɜɚɞɔɎ 3% ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɌɍɔɗɨ-

əɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ, p <0,001). ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, 

ɣɞɚ ɀȬȾȶ, ɎɧɫɎɗɑəəɧɘ ɛɜɔ ȮȽȿȳȴ, ɣɌɥɑ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɔ ɖɚɘɍɔəɔɜɚɎɌəəɧɑ ɍɗɫɤɖɔ ɛɜɔ ȶȾ 

[37]. Eleanore Kroner c ɝɚɌɎɞɚɜɌɘɔ ɚɢɑəɔɗɔ 

əɌɗɔɣɔɑ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɍɜ-

ɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɜɌɝɛɚɗɚɒɑəɔɫ ȬȽȭ ɛɜɔ ȶȾ Ɏ əɑ-

ɝɞɌɍɔɗɨəɧɡ ȬȽȭ, ɎɧɫɎɗɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ȮȽȿ-

ȳȴ. Ȼɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ Ɍɜɞɑɜɔɔ 

ɛɜɔ ȶȾ ɚɛɜɑɐɑɗɫɗɚɝɨ ɣɌɥɑ Ɏ ȬȽȭ ɝ ɛɜɔɓəɌɖɌɘɔ 

əɑɝɞɌɍɔɗɨəɚɝɞɔ, ɣɑɘ Ɏ ɝɞɌɍɔɗɨəɧɡ ɍɗɫɤɖɌɡ. 16  

ɀȬȾȶ (43%) ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ Ɏ ɛɚɜɌɒɑəəɧɡ 

ɟɣɌɝɞɖɌɡ ɝ əɌɗɔɣɔɑɘ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɘɚɐɑɗɔ-

ɜɚɎɌəɔɫ, ɞɚɗɨɖɚ 3 ɀȬȾȶ (4,8%)  ð Ɏ ɛɚɜɌɒɑəəɧɡ 

ɟɣɌɝɞɖɌɡ, Ɏ ɖɚɞɚɜɧɡ ɚɞɝɟɞɝɞɎɚɎɌɗ ɐɌəəɧɕ 

ɝɔɘɛɞɚɘ ɛɚ ɐɌəəɧɘ ȶȾ (p<0,001). Ⱥɍɦɑɘ əɑɖɜɚ-

ɞɔɣɑɝɖɚɏɚ ɫɐɜɌ ɛɚ ɐɌəəɧɘ ȮȽȿȳȴ ɍɧɗ ɍɚɗɨɤɑ Ɏ 

ȬȽȭ ɝ əɌɗɔɣɔɑɘ ɝɔɘɛɞɚɘɌ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɜɔ ȶȾ, ɣɑɘ Ɏ ȬȽȭ ɍɑɓ ɐɌəəɚɏɚ 

ɝɔɘɛɞɚɘɌ (15,7 Ñ 7,8% ɛɜɚɞɔɎ 10,2 Ñ 7,2%, 

p<0,001) [38]. Ȯ ɜɌɍɚɞɑ Theodora Benedek ɝ ɝɚ-

ɌɎɞɚɜɌɘɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ əɌɗɔɣɔɑ ɟɣɌɝɞɖɌ 

ɏɔɛɚɐɑəɝəɚɕ ɛɗɚɞəɚɝɞɔ (ɘɑəɑɑ 30 HU) ɛɜɔ ȶȾ 

ɡɌɜɌɖɞɑɜəɚ ɐɗɫ əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ, ɎɧɫɎɗɑəəɧɡ 

ɛɜɔ ȮȽȿȳȴ ɝ ɠɟəɖɢɔɑɕ çɎɔɜɞɟɌɗɨəɚɕ ɏɔɝɞɚɗɚ-

ɏɔɔè, ɔ ɝɚɚɞɎɑɞɝɞɎɟɑɞ əɑɖɜɚɞɔɣɑɝɖɚɘɟ ɫɐɜɟ ȬȽȭ 

[39]. ȺɐəɌɖɚ Ɏ ɐɎɟɡ ɎɧɤɑɚɛɔɝɌəəɧɡ ɜɌɍɚɞɌɡ 

ɚɢɑəɔɎɌɗɔɝɨ ɗɔɤɨ ɐɎɌ çɖɚɝɎɑəəɧɡè ɛɜɔɓəɌɖɌ 

əɑɝɞɌɍɔɗɨəɚɝɞɔ ɛɜɔ ȶȾ: əɌɗɔɣɔɑ ɟɣɌɝɞɖɌ əɔɓ-

ɖɚɕ ɛɗɚɞəɚɝɞɔ ɔ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌ-

əɔɑ Ɍɜɞɑɜɔɔ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȮȽȿȳȴ ɔɘɑɑɞ 

əɑɖɚɞɚɜɧɑ ɚɏɜɌəɔɣɑəɔɫ Ɏ ɎɧɫɎɗɑəɔɔ əɑɝɞɌ-

ɍɔɗɨəɧɡ ȬȽȭ. Ȼɜɔ ȮȽȿȳȴ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɩɜɚɓɔɔ ɛɚɖɜɧɤɖɔ ɍɗɫɤɖɔ, əɑ ɎɝɑɏɐɌ ɞɚɣəɚ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɗɔɣɔɑ ɞɜɚɘɍɚɞɔɣɑɝɖɚɏɚ ɖɚɘɛɚ-

əɑəɞɌ əɌ ɛɚɎɑɜɡəɚɝɞɔ ȬȽȭ. ȾɌɖɒɑ ȮȽȿȳȴ ɛɚɓ-

Ɏɚɗɫɑɞ ɗɔɤɨ ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚɍ ɔɝɞɚəɣɑəɔɔ 

ɛɚɖɜɧɤɖɔ, ɚɝəɚɎɧɎɌɫɝɨ əɌ ɐɌəəɧɡ çɎɔɜɞɟɌɗɨ-

əɚɕ ɏɔɝɞɚɗɚɏɔɔè. Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ ɜɌɓɜɑɤɌɪɥɌɫ 

ɝɛɚɝɚɍəɚɝɞɨ ȺȶȾ ɛɚɓɎɚɗɫɑɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɚɖɜɧɤɖɟ ɔ ɚɢɑəɔɞɨ ɑɑ ɞɚɗ-

ɥɔəɟ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɛɟɍɗɔɖɚɎɌəɧ ɑɐɔ-

əɔɣəɧɑ ɜɌɍɚɞɧ, Ɏ ɖɚɞɚɜɧɡ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɚɢɑ-

əɔɎɌɗɔɝɨ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ȺȶȾ.  

Ȯ ɜɌɍɚɞɑ Yukio Ozaki ɝ ɝɚɌɎɞɚɜɌɘɔ ɍɧɗɔ 

ɝɚɛɚɝɞɌɎɗɑəɧ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ȬȽȭ ɟ 57 ɍɚɗɨ-

əɧɡ ȴȭȽ (ɝ ȺȶȽ ɔɗɔ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɑɕ), 

ɎɧɫɎɗɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ɣɑɞɧɜɑɡ ɘɑɞɚɐɔɖ: ȺȶȾ, 

Ɍəɏɔɚɝɖɚɛɔɔ, ȮȽȿȳȴ ɔ ȶȾ. ȴəɞɜɌɘɟɜɌɗɨəɧɕ 

ɞɜɚɘɍɚɓ ɍɧɗ ɎɧɫɎɗɑə ɛɜɔ ȺȶȾ ɔɗɔ Ɍəɏɔɚɝɖɚ-

ɛɔɔ. ȾɌɖɒɑ, ɛɜɔ ȺȶȾ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɀȬȾȶ ɝ 

ɜɌɓɜɧɎɚɘ ɔ ɀȬȾȶ ɝ ɔəɞɌɖɞəɚɕ ɠɔɍɜɚɓəɚɕ ɛɚ-

ɖɜɧɤɖɚɕ. Ȼɜɔ ȶȾ əɔɓɖɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɚɞ-

əɚɝɞɨ (ɘɑəɑɑ 30 HU) ɔ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔ-

ɜɚɎɌəɔɑ ɎɧɫɎɗɫɗɔɝɨ ɣɌɥɑ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ Ɏ 

ɀȬȾȶ ɝ ɜɌɓɜɧɎɚɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɀȬȾȶ ɝ ɔə-

ɞɌɖɞəɚɕ ɠɔɍɜɚɓəɚɕ ɛɚɖɜɧɤɖɚɕ ɔ ȬȽȭ, ɚɍəɌ-

ɜɟɒɑəəɧɘɔ ɟ ɍɚɗɨəɧɡ ɝɚ ɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜ-

ɐɔɑɕ (88%, 40%, 18%; p = 0.001 ɔ 96%, 20%, 

14%; p = 0.001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). Ȼɚ ɐɌəəɧɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ȶȾ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ȬȽȭ ɝ ɜɌɓɜɧ-

Ɏɚɘ, ɟɣɔɞɧɎɌɫ ɎɧɤɑɟɖɌɓɌəəɧɑ çɖɚɝɎɑəəɧɑè 

ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ. ȺɐəɌɖɚ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɀȬȾȶ ɍɑɓ ɜɌɓɜɧɎɌ ɚɞ ɝɞɌɍɔɗɨəɧɡ 

ȬȽȭ ɝ ɛɚɘɚɥɨɪ ɩɞɚɏɚ ɘɑɞɚɐɌ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɧɘ [40]. 

Ȯ 2015 ɏɚɐɟ ɍɧɗɌ ɚɛɟɍɗɔɖɚɎɌəɌ ɜɌɍɚɞɌ 

Ryo Nakazato ɝ ɝɚɌɎɞɚɜɌɘɔ, ɢɑɗɨɪ ɖɚɞɚɜɚɕ ɍɧɗɚ 

ɚɛɜɑɐɑɗɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȶȾ Ɏ ɎɧɫɎɗɑəɔɔ 

ȬȽȭ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɐɌə-

əɧɘɔ ȺȶȾ. Ȼɜɔ ȺȶȾ ȬȽȭ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ  

ɞɜɔ ɞɔɛɌ: ɀȬȾȶ, ɔəɠɔɗɨɞɜɔɜɚɎɌəəɧɑ 

ɘɌɖɜɚɠɌɏɌɘɔ, ɀȬȾȶ ɍɑɓ ɔəɠɔɗɨɞɜɌɢɔɔ ɘɌɖɜɚ-

ɠɌɏɌɘɔ ɔ ɚɝɞɌɗɨəɧɑ ȬȽȭ. ȶɜɔɞɑɜɔɫɘɔ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ɛɜɔ ɚɢɑəɖɑ ȬȽȭ ɝ ɛɚɘɚɥɨɪ ȶȾ ɍɧɗɔ 

ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ (ɔəɐɑɖɝ ɜɑɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ Ó1,10), əɔɓɖɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ 

ɛɗɚɞəɚɝɞɨ ɍɗɫɤɖɔ (əɌɗɔɣɔɑ ɟɣɌɝɞɖɌ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɛɗɚɞəɚɝɞɔ Ɏəɟɞɜɔ ɍɗɫɤɖɔ ɘɑəɑɑ 30 HU), 

ɞɚɣɑɣəɧɑ ɖɌɗɨɢɔəɌɞɧ (ɘɑəɑɑ 3 ɘɘ), ɝɔɘɛɞɚɘ 

çɖɚɗɨɢɑɎɔɐəɚɏɚ ɟɝɔɗɑəɔɫè. ȬȽȭ ɝ ɛɚɗɚɒɔɞɑɗɨ-

əɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɔ ɟɣɌɝɞɖɚɘ əɔɓɖɚɕ 

ɛɗɚɞəɚɝɞɔ, ɎɧɫɎɗɑəəɧɑ ɛɜɔ ȶȾ, ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɔ ɀȬȾȶ, ɔəɠɔɗɨɞɜɔɜɚɎɌəəɧɘɔ ɘɌɖɜɚɠɌɏɌɘɔ. 

ȼɌɓɗɔɣɔɕ Ɏ əɌɗɔɣɔɔ ɝɔɘɛɞɚɘɌ çɖɚɗɨɢɑɎɔɐəɚɏɚ 

ɟɝɔɗɑəɔɫè Ɏ ɜɌɓəɧɡ ɞɔɛɌɡ ȬȽȭ ɛɚ ɐɌəəɧɘ ȺȶȾ 

ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ [41]. 

ȾɌɖɒɑ Ɏ 2015 ɏɚɐɟ Hyung-Bok Park ɝ ɝɚɌɎ-

ɞɚɜɌɘɔ ɝɚɛɚɝɞɌɎɔɗɔ ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖ ȬȽȭ ɛɜɔ ȶȾ ɝ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɠɜɌɖɢɔ-

ɚəəɚɏɚ ɜɑɓɑɜɎɌ ɖɜɚɎɚɞɚɖɌ (ɀȼȶ), ɖɚɞɚɜɚɑ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜ-

ɞɚɘ ɚɢɑəɖɔ ɝɞɑəɚɓɔɜɚɎɌəəɧɡ ɟɣɌɝɞɖɚɎ Ɍɜɞɑɜɔɔ, 

ɛɜɔ ɚɛɜɑɐɑɗɑəəɧɡ ɟɝɗɚɎɔɫɡ ɫɎɗɫɪɥɔɡɝɫ ɛɜɔ-

ɣɔəɚɕ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ. ȳəɌɣɑəɔɑ ɀȼȶ <0,8 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɜɌɒɑəəɚɘɟ ɟɣɌɝɞɖɟ, ɛɜɔɎɚɐɫ-

ɥɑɘɟ ɖ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ. ȽɚɏɗɌɝəɚ ɐɌəəɧɘ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚ Ɏɝɑɡ ȬȽȭ, ɏɐɑ ɓəɌɣɑəɔɑ ɀȼȶ 

ɍɧɗɚ < 0,8, ɚɞɘɑɣɌɗɚɝɨ ɛɚɗɚɒɔɞɑɗɨəɚɑ ɜɑɘɚɐɑ-
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ɗɔɜɚɎɌəɔɑ Ɍɜɞɑɜɔɔ. ȭɚɗɨɤɔɕ ɚɍɦɑɘ ȬȽȭ ɔ əɔɓ-

ɖɌɫ ɛɗɚɞəɚɝɞɨ ɍɗɫɤɖɔ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ ɛɚɜɌɒɑə-

əɧɡ ɟɣɌɝɞɖɌɡ ȶȬ, ɏɐɑ ɓəɌɣɑəɔɑ ɀȼȶ ɍɧɗɚ  <0,8, 

Ɍ ɝɞɑəɚɓ ɍɧɗ ɍɚɗɑɑ 50% [42]. 

ȺɍɚɍɥɌɫ ɜɑɓɟɗɨɞɌɞɧ ɎɧɤɑɚɛɔɝɌəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɛɜɔ ȶȾ Ɏɚɓɘɚɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌəɔɑ ɜɌɓɗɔɣəɧɡ ɖɚɘɛɚəɑəɞɚɎ ȬȽȭ ɔ ɎɧɫɎɗɑ-

əɔɑ əɑɖɚɞɚɜɧɡ çɖɚɝɎɑəəɧɡè ɛɜɔɓəɌɖɚɎ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ȬȽȭ. Ȱɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚ-

ɜɧɡ ɚɢɑəɔɎɌɑɞɝɫ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ ȬȽȭ ɝ 

ɛɚɘɚɥɨɪ əɑɝɖɚɗɨɖɔɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɔ ɜɔɝɖ ɜɌɓɎɔ-

ɞɔɫ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ ɟ ɍɚɗɨəɧɡ ɝ əɌɗɔɣɔɑɘ 

əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔəɎɌɓɔɎəɧɑ ɘɑɞɚɐɧ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɞɌɖɔɑ, ɖɌɖ ȮȽȿȳȴ ɔ ȺȶȾ, ɛɚɓɎɚɗɫɪɞ 

ɎɧɫɎɗɫɞɨ ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɧɡ ȬȽȭ ȶȬ. Ⱥɐ-

əɌɖɚ ɩɞɔ ɘɑɞɚɐɧ əɑ ɛɜɔɘɑəɫɪɞɝɫ Ɏ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ɖɌɣɑɝɞɎɑ ɝɖɜɔəɔəɏɚɎɧɡ ɘɑɞɚ-

ɐɚɎ. ȶȾ ɫɎɗɫɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ əɑɔəɎɌɓɔɎəɧɘ 

ɘɑɞɚɐɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ȬȽȭ ȶȬ, ɛɜɔɘɑəɫɑɘɧɘ 

ɖɌɖ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ, ɞɌɖ ɔ Ɏ ɝɞɌɢɔɚəɌɜəɧɡ 

ɟɝɗɚɎɔɫɡ. 

Ƚ ɛɚɫɎɗɑəɔɑɘ əɚɎɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɚɎ, Ɏɧɛɚɗəɫɪɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ ɍɑɓ 

ɐɎɔɒɑəɔɫ ɝɞɚɗɌ Ɏ ɞɑɣɑəɔɑ ɛɑɜɔɚɐɌ ɚɐəɚɏɚ ɔɗɔ 

ɐɎɟɡ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ, ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ 

ɔɝɝɗɑɐɚɎɌɞɨ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ əɌɜɟɤɑəɔ-

ɫɘɔ ɜɔɞɘɌ, ɛɜɔ ɩɞɚɘ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɐɚ-

ɝɞɔɏɌɑɞɝɫ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ ɍɑɓ 

ɌɜɞɑɠɌɖɞɚɎ. ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝəɚɎ-

əɧɘ ɚɏɜɌəɔɣɑəɔɑɘ ɛɚɗɟɣɑəɔɫ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ 

ȶȬ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ ɫɎɗɫɑɞɝɫ ɎɧɜɌɒɑəəɧɕ 

ɖɌɗɨɢɔəɚɓ Ɍɜɞɑɜɔɕ, ɛɚɩɞɚɘɟ ɢɑɗɑɝɚɚɍɜɌɓəɚ Ɏɧ-

ɛɚɗəɑəɔɑ əɌɞɔɎəɚɕ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚ 

ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɎɧɜɌɒɑəəɚɝɞɔ 

ɖɌɗɨɢɔəɚɓɌ ȶȬ [43]. 

 Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ ɛɚ ɎɧɫɎɗɑəɔɪ 

ɘɚɜɠɚɗɚɏɔɔ ȬȽȭ ɘɑɞɚɐɚɘ ȶȾ, Ɍ ɞɌɖɒɑ Ɏ ɜɌɍɚɞɌɡ 

ɛɚ ɝɚɛɚɝɞɌɎɗɑəɔɪ ȶȾ ɔ ȮȽȿȳȴ, ɔɝɝɗɑɐɟɪɞɝɫ 

ɝɚɣɑɞɌəɔɫ əɑɖɚɞɚɜɧɡ ɔɓɎɑɝɞəɧɡ ɛɜɔɓəɌɖɚɎ əɑ-

ɝɞɌɍɔɗɨəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ȬȽȭ. ȺɐəɌɖɚ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɝɞɌɪɞɝɫ ɘɌɗɚ ɔɓɟɣɑəəɧɘɔ 

ɞɌɖɔɑ ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ, ɖɌɖ çɖɚɗɨɢɑ-

Ɏɔɐəɚɑ ɟɝɔɗɑəɔɑè ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɛɚ 

ɛɑɜɔɠɑɜɔɔ ȬȽȭ, əɑɜɚɎəɚɝɞɨ Ɏəɟɞɜɑəəɑɏɚ ɖɚə-

ɞɟɜɌ ɍɗɫɤɖɔ, Ɍ ɞɌɖɒɑ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔ-

ɘɚɝɞɨ ɛɜɔɓəɌɖɚɎ əɑɝɞɌɍɔɗɨəɚɝɞɔ Ɏ ɜɌɓɎɔɞɔɔ 

ɚɝɞɜɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧɞɔɕ. 

  ȰɌɗɨəɑɕɤɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɩɞɚɕ ɚɍɗɌ-

ɝɞɔ əɑɚɍɡɚɐɔɘɧ ɐɗɫ ɟɞɚɣəɑəɔɫ ɢɑɗɑɝɚɚɍɜɌɓəɚ-

ɝɞɔ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɍɚɗɨəɧɡ ɝ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɞɫɒɑɗɧɡ ɖɚɜɚəɌɜəɧɡ ɝɚɍɧ-

ɞɔɕ, ɔɝɛɚɗɨɓɚɎɌəɔɫ ȶȾ Ɏ ɐɔəɌɘɔɖɑ ɐɗɫ ɚɢɑəɖɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ ɔ ɐɔ-

əɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ. Ȼɜɑ-

ɔɘɟɥɑɝɞɎɌɘɔ ɘɑɞɚɐɌ ɐɗɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

əɌɍɗɪɐɑəɔɫ ɍɚɗɨəɧɡ ɫɎɗɫɪɞɝɫ ɑɏɚ əɑɔəɎɌɓɔɎ-

əɚɝɞɨ, ɚɞɝɟɞɝɞɎɔɑ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɐɗɔɞɑɗɨəɚɕ 

ɛɚɐɏɚɞɚɎɖɑ ɖ ɔɝɝɗɑɐɚɎɌəɔɪ, Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚ-

Ɏɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔ-

ɫɡ, ɎɧɝɚɖɌɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ ɘɑɞɚɐɌ ɔ ɐɚ-

ɝɞɟɛəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɌ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɞɌɢɔɚəɌɜɚɎ ɔ ɛɚɗɔɖɗɔəɔɣɑɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ Ɏ ɜɌɘɖɌɡ ɜɑɌɗɔɓɌɢɔɔ 

ȯɜɌəɞɌ ȻɜɑɓɔɐɑəɞɌ ȼɀ ɛɚ ɛɚɐɐɑɜɒɖɑ Ȯɑɐɟɥɑɕ 

əɌɟɣəɚɕ ɤɖɚɗɧ ȹɄ-5035.2014.7 çȯɔɍɜɔɐəɧɑ ɞɑɡ-

əɚɗɚɏɔɔ ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧ Ɏ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɡɔɜɟɜɏɔɔ ɔ ɖɌɜɐɔɚɗɚɏɔɔè. ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ 

ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ 

ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍɥɔɞɨ.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɖɌ ɘɑɞɚɐɚɗɚɏɔɔ ɎɧɫɎɗɑəɔɫ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ 

ɛɌɜɌɘɑɞɜɚɎ ɞɑɖɝɞɟɜəɚɏɚ ɔ ɏɔɝɞɚɏɜɌɘɘəɚɏɚ ɌəɌɗɔɓɌ ɐɗɫ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ 

ɚɛɔɝɌəɔɫ ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (Ⱥȯɀ ȼɀȻ) əɌ ɚɝɞɑɚɝ-

ɢɔəɞɔɏɜɌɘɘɌɡ ɝɖɑɗɑɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɓ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘ 169 ɍɚɗɨəɧɡ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɘ 

ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɔɘɑɪɥɔɡ ɘɑɞɌɝɞɌɓɧ Ɏ ɝɖɑɗɑɞ ɘɑɞɚɐɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɝɑɏ-

ɘɑəɞɌɢɔɔ, Ɏɧɐɑɗɑəɚ ɛɚ 1000 Ⱥȯɀ ȼɀȻ ɐɗɫ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɕ. Ȯɧɐɑɗɑəəɧɑ 

Ⱥȯɀ ɛɚɐɎɑɜɏəɟɞɧ ɍɌɗɗɨəɚɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɑ Ɏɑɜɚɫɞəɚɝɞɔ ɔɡ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɛɜɔɜɚ-

ɐɧ ɔ ɜɌɝɣɑɞɟ ɜɫɐɌ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɐɔəɌɘɔ-

ɣɑɝɖɔɡ ɜɫɐɚɎ ɔɓɘɑəɑəɔɫ ɝɜɑɐəɔɡ ɐɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɣɔɝɗɌ ɍɌɗɗɚɎ, 

ɚɛɜɑɐɑɗɑəəɧɡ ɩɖɝɛɑɜɞɚɘ. ȺɢɑəɖɌ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɞɜɑəɐɌ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɛɟɞɑɘ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ (R2). 

ȼɑɓɟɗɨɞɌɞɧ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɛɜɔ ɌəɌɗɔɓɑ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ ɐɗɫ ɜɌɓɐɑɗɑəɔɫ əɌ ɖɗɌɝɝɧ, Ɏ ɖɚɞɚɜɧɡ 

ɔɓɘɑəɑəɔɫ ɔɓɟɣɌɑɘɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ ɚɛɜɑɐɑɗɑəəɚɕ ɝɞɑɛɑəɔ ɓɌɎɔɝɫɞ ɚɞ ɩɖɝɛɑɜɞəɚɕ ɚɢɑə-

ɖɔ Ⱥȯɀ, ɔ ɞɑ, Ɏ ɖɚɞɚɜɧɡ ɞɌɖɚɕ ɓɌɎɔɝɔɘɚɝɞɔ əɑɞ. Ȼɚɐɚɍəɧɕ ɌəɌɗɔɓ ɜɌɓɘɑɜɚɎ Ⱥȯɀ ȼɀȻ, 

ɔɡ ɠɚɜɘɧ, ɝɞɜɟɖɞɟɜɧ, ɖɚəɞɜɌɝɞəɚɝɞɔ ɏɜɌəɔɢ Ɍ ɞɌɖɒɑ ɐɑɠɚɜɘɌɢɔɔ ɝɖɑɗɑɞɌ ɔ Ɍɝɝɔɘɑɞ-

ɜɔɣəɚɝɞɨ ɛɚɜɌɒɑəɔɫ ɍɧɗɔ ɛɚɗɚɒɑəɧ Ɏ ɚɝəɚɎɟ ɩɖɝɛɑɜɞəɚɕ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ ɝɚɚɞɎɑɞ-

ɝɞɎɔɫ ɐɌəəɧɡ ɚɣɌɏɚɎ əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌɡ ɖɚɝɞəɧɘ ɘɑɞɌɝɞɌɓɌɘ. 

Ⱥɍɝɟɒɐɑəɔɑ. ȽɔɝɞɑɘɌ ɍɌɗɗɨəɚɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɔɫ Ⱥȯɀ ɖɚɝɞəɧɘ 

ɘɑɞɌɝɞɌɓɌɘ, ɝɚɐɑɜɒɔɞ ɌəɌɗɔɓ ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ, ɔɡ ɠɚɜɘɟ, ɝɞɜɟɖɞɟɜɟ, ɖɚəɞɜɌɝɞəɚɝɞɨ 

ɏɜɌəɔɢ, Ɍ ɞɌɖɒɑ ɐɑɠɚɜɘɌɢɔɪ ɝɖɑɗɑɞɌ ɔ Ɍɝɝɔɘɑɞɜɔɣəɚɝɞɨ ɛɚɜɌɒɑəɔɫ. ȸɑɒɐɟ ɛɜɑɐɗɚ-

ɒɑəəɚɕ ɩɖɝɛɑɜɞəɚɕ ɍɌɗɗɨəɚɕ ɚɢɑəɖɚɕ ɔ ɜɫɐɚɘ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ ɐɌəəɧɡ ɚɣɌɏɚɎ ɝɟɥɑɝɞɎɟɪɞ ɐɚɝɞɌɞɚɣəɚ ɞɑɝəɧɑ ɝɎɫɓɔ. ɉɞɚɞ ɘɑɞɚɐ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɚɛɜɑɐɑɗɑəɔɪ əɌɍɚɜɌ ɣɔɝɗɚɎɧɡ ɛɌɜɌɘɑɞɜɚɘ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɡ ɔ əɑɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌɡ Ɏ ɜɌɘɖɌɡ ɌɎɞɚɘɌɞɔ-

ɓɔɜɚɎɌəəɚɏɚ ɌəɌɗɔɓɌ ɝɢɔəɞɔɏɜɌɘɘ. 

ȮɧɎɚɐɧ. ȻɜɑɐɗɚɒɑəəɌɫ ɝɔɝɞɑɘɌ ɍɌɗɗɨəɧɡ ɚɢɑəɚɖ ɝ ɛɚɘɚɥɨɪ ȶȬȰ-ɝɔɝɞɑɘɧ 

əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɌ ɐɗɫ Ⱥȯɀ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɓɚəɑ ɞɌɓɌ (ɛɑɜɑɐəɫɫ ɛɜɚɑɖɢɔɫ) ɔ ɛɚ-

ɓɎɚəɚɣəɔɖɌ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ), f əɌɔɘɑəɑɑ ɩɠɠɑɖɞɔɎəɌ ɐɗɫ Ⱥȯɀ ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ 

ɖɚɝɞɑɕ. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘɔ Ɏ ɜɌɝɛɚɓəɌɎɌəɔɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ Ⱥȯɀ əɌ ɝɢɔəɞɔ-

ɏɜɌɘɘɌɡ ɝɖɑɗɑɞɌ ɚɖɌɓɌɗɔɝɨ ɞɑɖɝɞɟɜəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔ ɏɔɝɞɚɏɜɌɘɘəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɫɜɖɚɝɞɔ ɔ ɏɗɌɐɖɚɝɞɔ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɧɕ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɕ ɌəɌɗɔɓ (ȶȬȰ-ɌəɌɗɔɓ), ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ (ȼɀȻ), ɚɣɌɏ ɏɔɛɑɜɠɔɖɝɌɢɔɔ (Ⱥȯɀ), ɝɢɔəɞɔɏɜɌɠɔɫ, ɐɔɝɝɑɘɔəɔɜɚɎɌə-

əɧɕ ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɍɌɗɗɨəɌɫ ɚɢɑəɖɌ. 
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Purpose.  To provide a methodology for selection the most important  parameters of 

texture and histogram analysis for parametric descriptions of hearths hyperfixation 

(HHF) radiopharmaceutical (RPP) on osteostscintigram.  

Materials and methods.  From osteoscintigrams of 169 patients with breast cancer 

and skeleton metastases  by automatic segmentation allocated 1,000 HHF RPP for front and 

rear projection. Dedicated HHF scoring subjected to expert estimates the probability of a 

metastatic nature and number of the calculation histogram and texture parameters. The 

analysis of tim e series changes in the mean of these parameters depending on the number 

of points determined by an expert. Evaluation of reliability of the trend carried out by d e-

termining the ratio of approximation (R 2). 

Results.  It is shown that the values of the appro ximation can be used when analy z-

ing the time series to be divided into classes, in which changes in the studied index to a ce r-

tain extent depend on the peer review of the HHF, and those in which there is no such d e-

pendence. A similar analysis of the size o f HHF RPP, their shape, structure, contrast borders 

and skeletal deformities and asymmetry defeat make the basis for the expert analysis of 

conformity assessment focuses on the osteoscintigramms to bone metastases.  

System of grade expert scoring of confor mity of the FMG bone metastases, provides 

an analysis of the lesions, their shape, texture, contrast, borders and deformation of the 

skeleton and the asymmetry of the lesion. It is shown that between this grade expert a s-

sessment and a number of histogram a nd texture parameters of these focuses are closely 

related. This method contributes to the definition of a set numeric parameter for the diffe r-

ential diagnosis of metastatic focuses on non -metastatic osteoscintigraphy as part of an a u-

tomated analysis of sc intigramms.  

Conclusions.  The proposed system of grade scoring is the most effective for HHF, l o-

cated in the area of the pelvis (front projection) and spine (rear projection), f is the least e f-

fective in the long bones of the HHF. The most effective in dete cting metastatic skeletal sci n-

tigramms at HHF turned out to be textural contrast ratio and bar graphs brightness and 

smoothness.  

 
Keywords: computer aided diagnostic (CAD), radiopharmaceutical preparation (RPP), 

hearths hyperfixation (HHF), scintigraphy, b reast cancer, ball score.  
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ɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɛɗɌəɌɜəɌɫ 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ ɚɝɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ 

ɘɑɞɚɐɚɎ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɖɚɝɞ-

əɧɡ ɘɑɞɌɝɞɌɓɚɎ. ȹɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɟɪ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɎɧɫɎɗɑəɔɔ ɘɑɞɌɝɞɌɓɚɎ, ɩɞɚɞ 

ɘɑɞɚɐ ɐɚɝɞɌɞɚɣəɚ əɑɝɛɑɢɔɠɔɣɑə [1, 2]. ȰɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ ɘɚɒɑɞ 

ɍɧɞɨ ɟɗɟɣɤɑəɌ ɛɜɔ ɛɌɜɌɗɗɑɗɨəɚɘ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɑɡəɚɗɚɏɔɕ ɌəɌɗɔɓɌ ɔɓɚɍ-

ɜɌɒɑəɔɕ [3, 4, 5, 6, 7]. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɘɑɞɚɐɚɎ 

ɫɎɗɫɑɞɝɫ CAD-ɌəɌɗɔɓ, ɛɚɓɎɚɗɫɪɥɔɕ ɝɑɏɘɑəɞɔ-

ɜɚɎɌɞɨ ɚɣɌɏɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ (Ⱥȯɀ) ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ð ɞ.ə. "ɓɚəɧ ɔəɞɑɜɑɝɌ" ð ɔ 

ɛɚɝɗɑ ɜɌɝɣɑɞɌ ɖɚɘɛɗɑɖɝɌ ɣɔɝɗɚɎɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɞɨ ɔɡ əɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ (ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɑ) ɔ əɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ. Ȯ ɖɌɣɑɝɞɎɑ 

ɘɑɞɚɐɚɎ ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɚɛɔɝɌəɔɫ Ɏɧɐɑɗɑə-

əɧɡ ɚɍɦɑɖɞɚɎ ɔɝɛɚɗɨɓɟɑɞɝɫ ɞɑɖɝɞɟɜəɧɕ, ɏɔɝɞɚ-

ɏɜɌɘɘəɧɕ ɔ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ [8, 9, 

10, 11, 12].  

Ȯɧɍɚɜ ɚɛɞɔɘɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɚɛɔɝɌəɔɫ 

"ɓɚə ɔəɞɑɜɑɝɌ", Ɏ ɣɌɝɞəɚɝɞɔ, əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ, 

əɑ ɫɎɗɫɑɞɝɫ ɜɑɤɑəəɚɕ ɐɚ ɖɚəɢɌ ɛɜɚɍɗɑɘɚɕ. Ȯ 

ɜɌɍɚɞɌɡ əɌɘɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɚɛɔɝɌəɔɑ Ⱥȯɀ 

ȼɀȻ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘ ɘɑɞɚɐɌɘɔ ɖɗɌɝɝɔɣɑɝɖɚ-

ɏɚ ɡɌɜɌɗɔɖɚɎɝɖɚɏɚ ɞɑɖɝɞɟɜəɚɏɚ ɔ ɏɔɝɞɚɏɜɌɘɘəɚ-

ɏɚ ɌəɌɗɔɓɌ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɐɗɫ ɔɡ ɛɚɝɗɑ-

ɐɟɪɥɑɏɚ ɜɌɝɛɚɓəɌɎɌəɔɫ ɘɑɞɚɐɚɘ ɚɛɚɜəɧɡ Ɏɑɖ-

ɞɚɜɚɎ əɌ "ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ" ɔ "əɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɑ" [13, 14, 15].  

ȺɐəɌɖɚ ɚɝɞɌɗɚɝɨ əɑɫɝəɧɘ, ɖɌɖɔɑ ɖɚə-

ɖɜɑɞəɧɑ ɛɌɜɌɘɑɞɜɧ ɔɓ ɍɗɚɖɌ ɡɌɜɌɗɔɖɚɎɝɖɔɡ 

ɞɑɖɝɞɟɜ ɔ ɏɔɝɞɚɏɜɌɘɘəɚɏɚ ɌəɌɗɔɓɌ əɌɔɍɚɗɑɑ 

ɎɌɒəɧ  ɐɗɫ   ɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ   ɚɛɔɝɌəɔɫ  "ɓɚə  
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ɔəɞɑɜɑɝɌ" əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌɡ [16, 17]. Ȼɚ 

əɌɤɑɘɟ  ɘəɑəɔɪ,  ɚɐəɔɘ ɔɓ ɛɟɞɑɕ ɜɑɤɑəɔɫ ɛɜɚ 

ɍɗɑɘɧ ɚɢɑəɖɔ ɘɚɒɑɞ ɍɧɞɨ ɖɚɘɛɗɑɖɝəɧɕ ɌəɌɗɔɓ 

"ɓɚə ɔəɞɑɜɑɝɌ" ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘ ɘɑɞɚɐɚɘ 

ɍɌɗɗɨəɚɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɑ-

ɞɚɐɌɘɔ ɏɔɝɞɚɏɜɌɘɘəɚɏɚ ɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɔɓɟɣɑəɔɑ 

ɝɎɫɓɑɕ ɎɔɓɟɌɗɨəɚɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɕ ɛɜɔɜɚɐɧ ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ (Ⱥȯɀ) 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) əɌ ɚɝɞɑɚɝɢɔəɞɔ-

ɏɜɌɘɘɌɡ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɝ ɣɔɝɗɚɎɧɘɔ ɡɌɜɌɖ-

ɞɑɜɔɝɞɔɖɌɘɔ ɩɞɔɡ ɚɣɌɏɚɎ, ɜɌɝɝɣɔɞɌəəɧɡ ɘɑɞɚ-

ɐɌɘɔ ɏɔɝɞɚɏɜɌɘɘəɚɏɚ ɔ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ ɝ 

ɐɜɟɏɚɕ ɝɞɚɜɚəɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɛɗɌəɌɜəɧɡ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘ 169 ɍɚɗɨ-

əɧɡ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɘ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɔɘɑɪɥɔɡ ɘɑɞɌɝɞɌɓɧ Ɏ ɝɖɑɗɑɞ. Ƚɢɔəɞɔ-

ɏɜɌɘɘɧ Ɏɧɛɚɗəɑəɧ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ ɏɌɘɘɌ-

ɖɌɘɑɜɑ Infinia-Hawkeye, ɛɜɚɔɓɎɚɐɝɞɎɌ ɠɔɜɘɧ 

General Electrics ɝ ɛɜɔɘɑəɑəɔɑɘ ȼɀȻ ɛɔɜɠɚɞɑɡ-

99mTc [1, 5].  

ȽɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌɣɔ-

əɌɗɚɝɨ ɝ ɜɑɏɔɝɞɜɌɢɔɔ ɌɖɞɔɎəɚɝɞɔ ɍɚɗɪɝɌ Ɏ ɘɑ-

ɝɞɑ ɎɎɑɐɑəɔɫ ȼɀȻ (əɑ ɘɑəɑɑ 7,4 ȸɍɖ/ɖɏ) Ɏ ɜɑ-

ɒɔɘɑ 1 ɖɌɐɜ/ɝɎ ɞɑɣɑəɔɑ 4 ɝ. ȼɀȻ ɎɎɚɐɔɗɝɫ Ɏ 

ɗɚɖɞɑɎɟɪ ɛɚɐ ɐɑɞɑɖɞɚɜɚɘ ɏɌɘɘɌ-ɖɌɘɑɜɧ. ȳɌɞɑɘ 

ɛɜɚɎɚɐɔɗɌɝɨ ɜɑɏɔɝɞɜɌɢɔɫ ɌɖɞɔɎəɚɝɞɔ Ɏ ɛɜɚɢɑɝ-

ɝɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɔɓɚɍɜɌɒɑəɔɫ Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɠɌ-

ɓɑ ɖɜɚɎɫəɚɏɚ ɛɟɗɌ ɔ ɩɖɝɞɜɌɢɑɗɗɪɗɫɜəɚɕ ɌɖɞɔɎ-

əɚɝɞɔ. ȴɝɛɚɗɨɓɚɎɌɗɝɫ ɟəɔɎɑɜɝɌɗɨəɧɕ ɖɚɗɗɔɘɌ-

ɞɚɜ ɛɜɔ ɤɔɜɔəɑ ɚɖəɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɝ-

ɖɜɔɘɔəɌɞɚɜɌ 20% (140 ɖɩȮ).  

ȰɌɗɑɑ ɛɜɚɎɚɐɔɗɌɝɨ ɓɌɛɔɝɨ ɔɓɚɍɜɌɒɑəɔɫ 

Ɏɝɑɏɚ ɞɑɗɌ Ɏ ɠɌɓɑ ɚɛɞɔɘɌɗɨəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ 

əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɖɚɝɞɫɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɫɡ ɝɖɑ-

ɗɑɞɌ (ɣɑɜɑɓ 2ð3 ɣ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȼɀȻ) Ɏ ɛɑɜɑɐ-

əɑɕ ɔ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɫɡ. Ȼɜɔ ɩɞɚɘ ɣɔɝɗɚ ɔɘ-

ɛɟɗɨɝɚɎ əɌ ɖɌɐɜ ɝɚɝɞɌɎɗɫɗɚ 250ð600 ɞɧɝ. Ȼɜɔ-

ɘɑəɫɗɔɝɨ ɝɞɌəɐɌɜɞəɧɑ ɟɝɗɚɎɔɫ ɓɌɛɔɝɔ ɝɖɌəɚ-

ɏɜɌɘɘ əɌ ɉȮȸ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɟɛɜɚɥɌɗɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ əɌɖɚɛɗɑəɔɫ 

ȼɀȻ Ɏ ɜɌɓɗɔɣəɧɡ ɟɣɌɝɞɖɌɡ ɝɖɑɗɑɞɌ. ȺɛɑɜɌɞɔɎ-

əɧɕ ɖɚəɞɜɚɗɨ ɝɖɌəɚɏɜɌɠɔɣɑɝɖɔɡ ɐɌəəɧɡ Ɏ ɛɜɚ-

ɢɑɝɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɛɚ ɐɔɝɛɗɑɪ 

ɉȮȸ [10].  

Ȼɜɔ ɌəɌɗɔɓɑ ɩɗɑɖɞɜɚəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘ əɌɘɔ ɔɝɛɚɗɨɓɚɎɌəɌ ɜɌɓɜɌɍɚ-

ɞɌəəɌɫ ɜɌəɑɑ ɝɔɝɞɑɘɌ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ȽȬȶȰ) ɝɖɑɗɑɞəɧɡ 

ɘɑɞɌɝɞɌɓɚɎ, ɫɎɗɫɪɥɌɫɝɫ ɜɌɓəɚɎɔɐəɚɝɞɨɪ ȶȬȰ-

ɌəɌɗɔɓɌ [7, 15, 16]. Ƚ ɑɑ ɛɚɘɚɥɨɪ əɌ ɝɢɔəɞɔ-

ɏɜɌɘɘɌɡ ɛɜɚɎɚɐɔɗɌɝɨ ɝɑɏɘɑəɞɌɢɔɫ ɔɓɚɍɜɌɒɑ-

əɔɫ ɝ ɜɟɣəɧɘ Ɏɧɐɑɗɑəɔɑɘ ɚɍɥɑɕ ɓɚəɧ ɝɖɑɗɑɞɌ 

ɔ ɌɎɞɚɘɌɞɔɣɑɝɖɔɘ - ɓɚə ɔəɞɑɜɑɝɌ ð Ⱥȯɀ ȼɀȻ.  

ȹɌ ɛɑɜɑɐəɔɡ ɛɜɚɑɖɢɔɫɡ 169 ɝɢɔəɞɔɏɜɌɘɘ 

ɎɧɫɎɗɑəɚ 6337 Ⱥȯɀ, Ɍ əɌ ɓɌɐəɔɡ ð 6000. Ȯɝɑ 

ɚəɔ ɍɧɗɔ ɚɍɦɑɐɔəɑəɧ Ɏ ɑɐɔəɟɪ ɍɌɓɟ ɐɌəəɧɡ, ɔɓ 

ɖɚɞɚɜɚɕ "ɝɗɑɛɧɘ ɘɑɞɚɐɚɘ" Ɏɧɐɑɗɑəɚ ɛɚ 1000 

Ⱥȯɀ,  ɚɞəɚɝɫɥɔɡɝɫ  ɖ  ɛɑɜɑɐəɔɘ ɔ ɓɌɐəɔɘ ɔɓɚɍ- 

ȾɌɍɗɔɢɌ ʈ1.    

ʇʨʠʟʥʘʢ ʆʧʠʩʘʥʠʝ ɹʘʣʣʳ 

ʈʘʟʤʝʨʳ 

ʄʝʣʢʠʡ (ʜʦ 20 ʧʠʢʩʝʣʝʡ ) 

ʉʨʝʜʥʠʡ (ʜʦ 50 ʧʠʢʩʝʣʝʡ) 

ʂʨʫʧʥʳʡ (ʩʚʳʰʝ 50 ʧʠʢʩʝʣʝʡ) 

0.5 

1 

2 

ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʛʨʘʥʠʮʳ ʦʯʘʛʘ 

ʉʣʘʙʘʷ 

ʋʤʝʨʝʥʥʘʷ 

ɺʳʨʘʞʝʥʥʘʷ 

0.5 

1 

3 

ʌʦʨʤʘ ʦʯʘʛʘ 

ɼʠʬʬʫʟʥʳʡ (ʨʝʟʢʘʷ ʥʝʯʝʪʢʦʩʪʴ ʛʨʘʥʠʮ, ʘʩʩʠʤʝʪʨʠʯʥʦʝ ʜʠʬʬʫʟʥʦʝ 

ʧʦʨʘʞʝʥʠʝ) 

ʃʦʢʘʣʠʟʦʚʘʥʥʳʡ (ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʘʥʠʮʳ) 

ʆʢʨʫʛʣʳʡ 

0.5 

1 

2 

ʆʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʦʯʘʛʘ 

ɺʳʨʘʞʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʉʣʘʙʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʆʜʥʦʨ
ʜʥʦʩʪʴ 

0.5 

1.5 

3 

ɼʝʬʦʨʤʘʮʠʷ ʩʢʝʣʝʪʘ 
ʅʝʪ 

ɽʩʪʴ 

0 

2 

ɸʩʩʠʤʝʪʨʠʯʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ 
ʅʝʪ 

ɽʩʪʴ 

0 

2 
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ɜɌɒɑəɔɫɘ. Ȯɧɐɑɗɑəəɧɑ Ⱥȯɀ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɧ  ɩɖɝɛɑɜɞɚɘ ɝ ɢɑɗɨɪ ɚɢɑəɖɔ Ɏɑɜɚɫɞəɚɝɞɔ  

ɔɡ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɛɜɔɜɚɐɧ.  

Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɧ ɝɗɑɐɟɪɥɔɑ ɖɜɔ-

ɞɑɜɔɔ ɍɌɗɨəɚɕ ɚɢɑəɖɔ ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɛɜɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɔ 

ɐɗɫ ɚɢɑəɖɔ ɔɡ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɛɜɔɜɚɐɧ. ȶɌɒ-

ɐɧɕ Ⱥȯɀ ɎɔɓɟɌɗɨəɚ ɚɢɑəɔɎɌɗɝɫ ɛɚ 6 ɛɌɜɌɘɑɞ-

ɜɌɘ, ɟɖɌɓɌəəɧɘ Ɏ ɞɌɍɗɔɢɑ 1, ɝ ɛɜɔɝɎɚɑəɔɑɘ ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɍɌɗɗɌ, ɛɚɝɗɑ ɣɑɏɚ ɍɌɗɗɧ ɝɟɘɘɔ-

ɜɚɎɌɗɔɝɨ. ȱɝɗɔ ɝɟɘɘɌ ɍɌɗɗɚɎ ɛɜɑɎɧɤɌɗɌ 10, ɞɚ 

ɌəɌɗɔɓɔɜɟɑɘɧɕ Ⱥȯɀ ɚɞəɚɝɔɗɝɫ ɖ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɚɘɟ ɛɜɚɢɑɝɝɟ. ȱɝɗɔ ɝɟɘɘɌɜəɚɑ ɓəɌɣɑəɔɑ ɍɌɗ-

ɗɚɎ ɍɧɗɚ ɘɑəɨɤɑ 4, ɞɚ ɛɜɑɐɛɚɗɌɏɌɗɚɝɨ, ɣɞɚ ɌəɌ-

ɗɔɓɔɜɟɑɘɧɕ Ⱥȯɀ ɔɘɑɑɞ əɑ ɘɑɞɌɝɞɌɞɔɣɑɝɖɟɪ 

ɛɜɔɜɚɐɟ.  

ȽɟɘɘɌ ɍɌɗɗɚɎ, ɛɜɑɎɧɤɌɪɥɌɫ 4, əɚ əɑ ɐɚ-

ɝɞɔɏɌɪɥɌɫ 10, ɛɚɓɎɚɗɫɑɞ ɚɞəɚɝɔɞɨ Ⱥȯɀ ɖ ɚɣɌ-

ɏɌɘ çəɑɫɝəɚɕè ɛɜɔɜɚɐɧ [10, 14, 17]. 

Ȼɚɗəɚɝɞɨɪ ɚɢɑəɔɞɨ Ⱥȯɀ ɛɚ ɐɌəəɚɕ ɝɔɝɞɑ-

ɘɑ ɟɐɌɗɚɝɨ Ɏ 923 ɝɗɟɣɌɫɡ ɐɗɫ ɚɣɌɏɚɎ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ əɌ ɛɑɜɑɐəɔɡ ɝɢɔəɞɔɏɜɌɘɘɌɡ ɔ Ɏ 941 

ɝɗɟɣɌɑ ð ɐɗɫ ɚɣɌɏɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ əɌ ɓɌɐəɔɡ 

ɝɢɔəɞɔɏɜɌɘɘɌɡ. Ⱥȯɀ ɚɍɦɑɐɔəɫɗɔɝɨ Ɏ ɏɜɟɛɛɧ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɣɔɝɗɌ ɍɌɗɗɚɎ, ɎɧɝɞɌɎɗɑəəɧɡ 

ɩɖɝɛɑɜɞɚɘ. Ȱɗɫ ɐɌəəɧɡ Ⱥȯɀ ɝ ɛɚɘɚɥɨɪ ȽȬȶȰ 

ɜɌɝɝɣɔɞɧɎɌɗɔɝɨ ɏɔɝɞɚɏɜɌɘɘəɧɑ (ɝɜɑɐəɫɫ ɫɜ-

ɖɚɝɞɨ, ɏɗɌɐɖɚɝɞɨ ɫɜɖɚɝɞɨ, ɞɜɑɞɔɕ ɘɚɘɑəɞ ɫɜɖɚ-

ɝɞɔ, ɚɐəɚɜɚɐəɚɝɞɨ ɫɜɖɚɝɞɔ, ɩəɞɜɚɛɔɫ ɫɜɖɚɝɞɔ 

ɔɓɚɍɜɌɒɑəɔɫ) ɔ ɞɑɖɝɞɟɜəɧɑ (ɌɎɞɚɖɚɜɜɑɗɫɢɔɫ, 

ɖɚəɞɜɌɝɞəɚɝɞɨ, ɖɚɜɜɑɗɫɢɔɫ, ɣɑɞɎɑɜɞɧɕ ɘɚɘɑəɞ, 

əɑɚɐəɚɜɚɐəɚɝɞɨ) ɛɌɜɌɘɑɞɜɧ. ȼɌɝɝɣɔɞɧɎɌɗɔɝɨ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɐɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɏɜɟɛɛɑ. 

ȮɧɝɞɜɌɔɎɌɗɔɝɨ ɐɔəɌɘɔɣɑɝɖɔɑ ɜɫɐɧ, ɚɞɜɌɒɌɪ-

ɥɔɑ ɔɓɘɑəɑəɔɫ ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɏɔɝɞɚɏɜɌɘɘ-

əɧɡ ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɣɔɝɗɌ ɍɌɗɗɚɎ, ɚɛɜɑɐɑɗɑəəɧɡ ɩɖɝɛɑɜɞɚɘ. ȾɌ-

ɖɔɑ ɐɔəɌɘɔɣɑɝɖɔɑ ɜɫɐɧ ɍɧɗɔ ɛɚɝɞɜɚɑəɧ ɐɗɫ 

ɛɑɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɝɢɔəɞɔɏɜɌɘɘ Ɏɝɑɡ ɓɚə ɝɖɑ-

ɗɑɞɌ.  

ȬəɌɗɔɓ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ ɛɜɚɎɚɐɔɗɝɫ 

ɛɟɞɑɘ ɛɜɫɘɚɗɔəɑɕəɚɏɚ ɎɧɜɌɎəɔɎɌəɔɫ. ȺɢɑəɖɌ 

ɐɚɝɞɚɎɑɜəɚɝɞɔ ɞɜɑəɐɌ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɛɟɞɑɘ 

ɚɛɜɑɐɑɗɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ 

(R2). ȰɚɝɞɚɎɑɜəɚɕ ɝɣɔɞɌɗɌɝɨ ɞɑəɐɑəɢɔɫ, ɛɜɔ 

ɖɚɞɚɜɚɕ R2 ɍɧɗ ɍɚɗɨɤɑ 0.29, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌ-

ɗɚ p < 0,05 [18].  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬəɌɗɔɓ ɞɜɑəɐɚɎ ɔɓɘɑəɑəɔɫ ɓəɌɣɑəɔɕ ɔɓɟ-

ɣɌɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɕ 

ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɛɚɖɌɓɌɗ Ɏ ɢɑɗɚɘ ɎɑɝɨɘɌ 

əɑɚɐəɚɓəɌɣəɟɪ ɖɌɜɞɔəɟ. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɐɗɫ 

ɍɚɗɨɤɔəɝɞɎɌ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ ɍɧɗ ɡɌɜɌɖɞɑ-

ɜɑə ɛɚɗɚɒɔɞɑɗɨəɧɕ ɐɚɝɞɚɎɑɜəɧɕ ɔɗɔ əɑɐɚɝɞɚ-

Ɏɑɜəɧɕ ɞɜɑəɐ. Ⱦɚɗɨɖɚ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ð ɐɗɫ ɛɚ-

ɖɌɓɌɞɑɗɫ ɚɐəɚɜɚɐəɚɝɞɔ Ɏ Ⱥȯɀ ɛɜɔɐɌɞɚɣəɧɡ ɛɌ-

ɓɟɡɌɡ ɣɑɜɑɛɌ (ɛɑɜɑɐəɫɫ ɛɜɚɑɖɢɔɫ ɝɢɔəɞɔɏɜɌɘɘ) 

ð ɞɜɑəɐ ɍɧɗ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɔ ɐɚɝɞɚɎɑɜəɧɘ 

(R2=0.59). Ȯ ɖɌɣɑɝɞɎɑ ɛɜɔɘɑɜɌ ɌəɌɗɔɓɌ ɞɜɑəɐɌ 

ɛɜɔɎɑɐɑəɚ ɔɓɟɣɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɔɓɘɑəɑəɔɕ ɓəɌ-

ɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɫ ɫɜɖɚɝɞɔ Ɏ Ⱥȯɀ Ɏ ɛɚɓɎɚəɚɣəɔ-

ɖɑ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɖɝ-

ɛɑɜɞəɚɕ ɚɢɑəɖɔ ɐɌəəɧɡ ɚɣɌɏɚɎ (ȼɔɝ. 1). 

 

ȼɔɝ. 1. 

ȼɔɝ. 1.  

ȴɓɘɑəɑəɔɫ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɫ ɫɜɖɚɝɞɔ Ɏ 

ɚɣɌɏɌɡ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ 

Ɏ ɛɚɓɎɚəɚɣəɔɖɑ əɌ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ ɝɢɔəɞɔ-

ɏɜɌɘɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ 

ɐɌəəɧɡ ɚɣɌɏɚɎ. 

 

ȼɔɝ. 2. 

ȼɔɝ. 2.  

ȴɓɘɑəɑəɔɫ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɫ ɌɎɞɚɖɚɜɜɑɗɫ-

ɢɔɔ Ɏ ɚɣɌɏɌɡ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑ-

ɛɌɜɌɞɌ Ɏ ɣɑɜɑɛɑ əɌ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ ɝɢɔəɞɔ-

ɏɜɌɘɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ 

ɐɌəəɧɡ ɚɣɌɏɚɎ. 
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ȸɔəɔɘɌɗɨəɚɑ ɣɔɝɗɚ ɍɌɗɗɚɎ ɛɚɗɟɣɌɑɘɚɑ 

ɛɜɔ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɑ ɝɚɝɞɌɎɔɗɚ 2, Ɍ ɘɌɖɝɔ-

ɘɌɗɨəɚɑ ð 14. Ȼɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɣɔɝɗɌ ɍɌɗɗɚɎ 

əɌɍɗɪɐɌɗɚɝɨ ɔ ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɕ ɛɚɖɌɓɌɞɑɗɫ  

ɫɜɖɚɝɞɔ Ɏ Ⱥȯɀ. Ȼɜɫɘɚɗɔəɑɕəɚɑ ɎɧɜɌɎəɔɎɌəɔɑ 

ɠɌɖɞɔɣɑɝɖɔɡ ɓəɌɣɑəɔɕ ɐɌəəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ɜɫɐɌ ɎɧɫɎɔɗɚ ɐɚɝɞɚɎɑɜəɟɪ ɞɑəɐɑəɢɔɪ ɖ ɟɎɑɗɔ-

ɣɑəɔɪ ɛɚɖɌɓɌɞɑɗɫ ɫɜɖɚɝɞɔ. ȰɌəəɌɫ ɞɑəɐɑəɢɔɫ 

ɝɚɏɗɌɝəɚ ɓəɌɣɑəɔɪ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɜɚɖɝɔɘɌ-

ɢɔɔ ɍɧɗɌ ɐɚɝɞɚɎɑɜəɚɕ. ȴɓ ɛɜɑɐɝɞɌɎɗɑəəɚɏɚ ɜɔ-

ɝɟəɖɌ Ɏɔɐəɚ, ɣɞɚ ɞɑ Ⱥȯɀ, ɖɚɞɚɜɧɑ ɜɌɝɝɘɌɞɜɔɎɌ-

ɗɔɝɨ ɩɖɝɛɑɜɞɚɘ ɖɌɖ ɫɎəɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɔɘɑ-

ɗɔ ɍɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɫɜɖɚɝɞɔ, ɣɑɘ 

ɞɑ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɌɫ ɛɜɔɜɚɐɌ ɖɚɞɚɜɧɡ ɎɧɓɧɎɌɗɌ 

ɝɚɘəɑəɔɫ ɔɗɔ ɖɌɞɑɏɚɜɔɣɑɝɖɔ ɚɞɎɑɜɏɌɗɌɝɨ. ȹɌ 

ɜɔɝɟəɖɑ 2 ɛɜɑɐɝɞɌɎɗɑəɧ ɔɓɘɑəɑəɔɫ ɓəɌɣɑəɔɫ 

ɚɐəɚɏɚ ɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɞɑɖɝɞɟɜəɚɏɚ ɌəɌɗɔɓɌ ð 

ɌɎɞɚɖɚɜɜɑɗɫɢɔɔ ð Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩɖɝɛɑɜɞəɚɕ 

ɚɢɑəɖɔ Ⱥȯɀ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɣɑɜɑɛɑ (ɓɌɐəɫɫ 

ɛɜɚɑɖɢɔɫ ɝɢɔəɞɔɏɜɌɘɘ). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɜɔɝ. 2, ɓəɌɣɑəɔɫ ɛɚɖɌɓɌɞɑɗɫ 

ɌɎɞɚɖɚɜɜɑɗɫɢɔɔ ɐɚɝɞɔɏɌɪɞ ɘɌɖɝɔɘɟɘɌ ɛɜɔ 

ɚɢɑəɖɑ ɩɖɝɛɑɜɞɚɘ Ɏ 11 ɍɌɗɗɚɎ, əɚ ɐɌɗɑɑ ɛɚɖɌɓɌ-

ɞɑɗɨ ɝəɔɒɌɑɞɝɫ, Ɍ ɛɜɔ 14 ɍɌɗɗɌɡ ɓəɌɣɑəɔɫ ɌɎɞɚ-

ɖɚɜɜɑɗɫɢɔɔ ɫɎɗɫɪɞɝɫ ɘɔəɔɘɌɗɨəɧɘɔ.  

Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɟɑɞ ɓɌɎɔɝɔɘɚɝɞɨ 

ɘɑɒɐɟ ɍɌɗɨəɚɕ ɚɢɑəɖɚɕ ɝɚɚɞɎɑɞɝɞɎɔɫ Ⱥȯɀ ɘɑ-

ɞɌɝɞɌɞɔɣɑɝɖɚɘɟ ɞɔɛɟ ɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɌɎɞɚɖɚɜ-

ɜɑɗɫɢɔɔ. ɉɞɔ ɛɜɔɘɑɜɧ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɓəɌɣɑ-

əɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɌəɌɗɔɓɌ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɕ 

ɝɚɎɚɖɟɛəɚɝɞɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ ɝ ɢɑɗɨɪ ɔɡ 

ɜɌɓɐɑɗɑəɔɫ əɌ ɐɎɑ ɏɜɟɛɛɧ: ɞɑ Ɏ ɖɚɞɚɜɧɡ ɔɓɘɑ-

əɑəɔɫ ɔɓɟɣɌɑɘɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Ɏ ɚɛɜɑɐɑɗɑəəɚɕ 

ɝɞɑɛɑəɔ ɓɌɎɔɝɫɞ ɚɞ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ Ⱥȯɀ ɔ 

ɞɑ, Ɏ ɖɚɞɚɜɧɡ ɞɌɖɚɕ ɓɌɎɔɝɔɘɚɝɞɔ əɑɞ.  

ȴɝɛɚɗɨɓɟɫ Ɏɧɤɑɔɓɗɚɒɑəəɧɑ ɛɜɔəɢɔɛɧ, 

ɘɧ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ ɓəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɌɛɛɜɚɖɝɔɘɌɢɔɔ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ, ɛɚɝɞɜɚ-

ɑəəɧɡ ɝ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɞɜɑəɐɚɎ ɏɔɝɞɚɏɜɌɘɘ-

ȾɌɍɗɔɢɌ ʈ2.    
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ʧʝʨʝʜʥʷʷ ʩʨ.ʷʨʢʦʩʪʴ 0.81 0.93 0.89 0.9 0.02 0.77 0.38 0.74 

ʛʣʘʜʢʦʩʪʴ 0.48 0.74 0.73 0.49 0.25 0.71 0.29 0.61 

3-ʡ ʤʦʤʝʥʪ 0.34 0.44 0.69 0.27 0.19 0.69 0.1 0.43 

ʦʜʥʦʨʦʜʥʦʩʪʴ 0.0001 0.11 0.53 0.11 0.01 0.59 0.08 0.01 

ʵʥʪʨʦʧʠʷ 0.44 0.64 0.65 0.0001 0.0001 0.17 0.09 0.15 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ 0.13 0.21 0.48 0.15 0.07 0.14 0.086 0.19 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ 0.86 0.93 0.89 0.45 0.71 0.73 0.47 0.97 

ʢʦʨʨʝʣʷʮʠʷ 0.45 0.52 0.81 0.42 0.07 0.24 0.47 0.54 

4-ʡ ʤʦʤʝʥʪ 0.13 0.21 0.48 0.15 0.06 0.35 0.86 0.2 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 0.45 0.49 0.78 0.43 0.05 0.22 0.41 0.45 

ʟʘʜʥʷʷ ʩʨ.ʷʨʢʦʩʪʴ 0.94 0.7 0.79 - 0.0001 - 0.53 0.71 

ʛʣʘʜʢʦʩʪʴ 0.53 0.51 0.46 - 0.06 - 0.75 0.76 

3-ʡ ʤʦʤʝʥʪ 0.41 0.13 0.17 - 0.09 - 0.31 0.43 

ʦʜʥʦʨʦʜʥʦʩʪʴ 0.32 0.02 0.19 - 0.01 - 0.23 0.21 

ʵʥʪʨʦʧʠʷ 0.32 0.1 0.45 - 0.0001 - 0.43 0.3 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ 0.1 0.09 0.82 - 0.01 - 0.04 0.001 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ 0.78 0.4 0.72 - 0.64 - 0.37 0.97 

ʢʦʨʨʝʣʷʮʠʷ 0.64 0.42 0.27 - 0.29 - 0.03 0.5 

4-ʡ ʤʦʤʝʥʪ 0.1 0.1 0.81 - 0.01 - 0.05 0.003 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 0.64 0.33 0.04 - 0.23 - 0.007 0.51 
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əɧɡ ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ Ɏɚ Ɏɝɑɡ ɓɚəɌɡ 

ɝɖɑɗɑɞɌ.  

ȳəɌɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ 

ɛɜɔ ɌəɌɗɔɓɑ ɞɜɑəɐɚɎ ɔɓɘɑəɑəɔɫ ɏɔɝɞɚɏɜɌɘɘəɧɡ  

ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌ-

ɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ ɟ 

ɍɚɗɨəɧɡ ɝ ɖɚɝɞəɧɘɔ ɘɑɞɌɝɞɌɓɌɘɔ ɜɌɖɌ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɕ ɩɖɝɛɑɜɞ-

əɚɕ ɚɢɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɔɫ ɐɌəəɧɡ ɚɣɌɏɚɎ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ 2.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɌ 2, ɓəɌɣɑəɔɫ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ ɎɌɜɨɔɜɚɎɌɗɔ Ɏ ɐɚ-

ɝɞɌɞɚɣəɚ ɤɔɜɚɖɚɘ ɐɔɌɛɌɓɚəɑ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɖɌɖ ɚɞ ɎɔɐɌ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔɗɔ ɞɑɖɝɞɟɜəɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ, ɞɌɖ ɔ ɚɞ ɓɚə ɝɖɑɗɑɞɌ. Ȯɘɑɝɞɑ ɝ ɞɑɘ 

ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɌɔɍɚɗɨɤɑɑ ɣɔɝɗɚ ɛɌɜɌ-

ɘɑɞɜɚɎ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ ɐɚɝɞɚɎɑɜəɧɑ ɞɜɑəɐɧ 

Ɏ ɜɌɘɖɌɡ ɍɌɗɗɨəɚɕ ɤɖɌɗɧ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ, 

əɌ ɛɑɜɑɐəɔɡ ɝɢɔəɞɔɏɜɌɘɘɌɡ əɌɍɗɪɐɌɑɞɝɫ Ɏ 

Ⱥȯɀ ɞɌɓɌ (Ɏɝɑ 10 ɛɌɜɌɘɑɞɜɚɎ), Ɍ əɌ ɓɌɐəɔɡ ð Ɏ 

Ⱥȯɀ ɛɚɓɎɚəɚɣəɔɖɌ (7 ɔɓ 10 ɛɌɜɌɘɑɞɜɚɎ). Ƚ ɐɜɟ-

ɏɚɕ ɝɞɚɜɚəɧ, Ɏ ɓɚəɑ ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ, 

ɖɌɖ əɌ ɛɑɜɑɐəɔɡ, ɞɌɖ ɔ əɌ ɓɌɐəɔɡ ɛɜɚɑɖɢɔɫɡ, 

ɣɔɝɗɚ ɛɌɜɌɘɑɞɜɚɎ, ɐɑɘɚəɝɞɜɔɜɟɪɥɔɡ ɐɚɝɞɚ-

Ɏɑɜəɧɑ ɓəɌɣɑəɔɫ ɞɜɑəɐɚɎ, ɫɎɗɫɑɞɝɫ ɘɔəɔɘɌɗɨ-

əɧɘ.  

ȴɓɗɚɒɑəəɧɑ Ɏ ɛɜɑɐɧɐɟɥɑɘ ɜɌɓɐɑɗɑ ɠɌɖ-

ɞɧ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɛɜɑɐɝɞɌɎɗɑəəɌɫ 

ɩɖɝɛɑɜɞəɌɫ ɤɖɌɗɌ ɚɢɑəɚɖ ɝɚɚɞɎɑɞɝɞɎɔɫ Ⱥȯɀ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔɫɘ ɫɎɗɫɑɞɝɫ əɌɔɍɚ-

ɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɗɫ ɚɣɌɏɚɎ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ 

ɓɚəɑ ɞɌɓɌ (ɛɑɜɑɐəɫɫ ɛɜɚɑɖɢɔɫ) ɔ ɛɚɓɎɚəɚɣəɔɖɌ 

(ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ), ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɍɚɗɨ-

ɤɔəɝɞɎɚɘ ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔ 

ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɩɞɌ ɒɑ 

ɤɖɌɗɌ əɌɔɘɑəɑɑ ɩɠɠɑɖɞɔɎəɌ ɛɜɔ ɚɢɑəɖɑ Ⱥȯɀ 

ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ. 

ȻɚɖɌɓɌɞɑɗɔ ɏɔɝɞɚɏɜɌɘɘəɚɏɚ ɔ ɞɑɖɝɞɟɜəɚɏɚ 

ɌəɌɗɔɓɌ, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɘɧɑ 

ɐɗɫ ɜɌɝɛɚɓəɌɎɌəɔɫ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ Ⱥȯɀ əɌ 

ɝɢɔəɞɔɏɜɌɘɘɌɡ ɝɖɑɗɑɞɌ, ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔ-

ɝɟəɖɑ 3. 

ȴɓ ɜɔɝɟəɖɌ 3 ɝɗɑɐɟɑɞ, ɣɞɚ ɐɗɫ ɛɑɜɑɐəɔɡ ɔ 

ɓɌɐəɔɡ ɝɢɔəɞɔɏɜɌɘɘ ɞɌɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɫɎ-

ɗɫɪɞɝɫ ɞɑɖɝɞɟɜəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔ 

ɏɔɝɞɚɏɜɌɘɘəɧɑ ɛɚɖɌɓɌɞɑɗɔ ð ɫɜɖɚɝɞɨ ɔ ɏɗɌɐ-

ɖɚɝɞɨ. ȹɌɔɘɑəɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɐɗɫ ɛɑɜɑɐəɔɡ 

ɝɢɔəɞɔɏɜɌɘɘ ɍɧɗ ɛɚɖɌɓɌɞɑɗɨ ɌɎɞɚɖɚɜɜɑɗɫɢɔɔ, 

ɛɚɖɌɓɌɎɤɔɕ ɐɚɝɞɚɎɑɜəɧɕ ɞɜɑəɐ ɗɔɤɨ Ɏ ɚɐəɚɕ 

ɔɓ Ɏɚɝɨɘɔ ɓɚə ɝɖɑɗɑɞɌ. Ȱɗɫ ɓɌɐəɔɡ ɝɢɔəɞɔɏɜɌɘɘ 

ɞɌɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɍɧɗɔ ɌɎɞɚɖɚɜɜɑɗɫɢɔɫ, 

ɣɑɞɎɑɜɞɧɕ ɘɚɘɑəɞ ɔ ɚɐəɚɜɚɐəɚɝɞɨ (ɚɐəɌ ɔɓ ɤɑ-

ɝɞɔ ɓɚə ɝɖɑɗɑɞɌ). 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȭɧɗ ɛɜɚɌəɌɗɔɓɔɜɚɎɌə ɡɌɜɌɖɞɑɜ ɖɜɔɎɧɡ 

ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫɐɚɎ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔ ɞɑɖɝɞɟɜ-

əɧɡ ɛɌɜɌɘɑɞɜɚɎ ɛɜɔ ɔɓɘɑəɑəɔɔ ɓəɌɣɑəɔɕ 

ɍɌɗɗɨəɚɕ ɤɖɌɗɧ ɔ ɛɚɖɌɓɌɎɤɔɡ ɐɚɝɞɚɎɑɜəɧɑ 

ɓəɌɣɑəɔɫ ɞɜɑəɐɚɎ. ȿɝɗɚɎəɚ ɞɌɖɔɑ ɐɔəɌɘɔɣɑɝɖɔɑ 

ɜɫɐɧ ɘɚɒəɚ ɍɧɗɚ ɜɌɓɍɔɞɨ əɌ 3 ɏɜɟɛɛɧ.  

ȶ ɛɑɜɎɚɕ ɘɚɒəɚ ɍɧɗɚ ɚɞəɑɝɞɔ ɞɑ Ɏ ɖɚɞɚ-

ɜɧɡ ɚɞɘɑɣɌɗɚɝɨ ɛɚɝɞɑɛɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɖɌ-

ɓɌɞɑɗɑɕ ɛɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ ɍɌɗɗɚɎ. ȳəɌɣɑəɔɫ 

ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ 

ɖɚɗɑɍɌɗɚɝɨ ɚɞ 0.64 ɐɚ 0.97, ɝɚɝɞɌɎɔɎ Ɏ ɝɜɑɐəɑɘ 

0,8. ȯɔɝɞɚɏɜɌɘɘəɧɑ ɔ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ, 

ɠɚɜɘɔɜɟɪɥɔɑ ɞɌɖɔɑ ɜɫɐɧ əɌɔɍɚɗɑɑ ɛɚɗəɚ ɚɞ-

ɜɌɒɌɪɞ ɔɓɘɑəɑəɔɫ Ɏ Ⱥȯɀ ɖɚɞɚɜɧɑ, Ɏ ɝɎɚɪ ɚɣɑ-

ɜɑɐɨ ɚɛɔɝɧɎɌɪɞɝɫ ɖɜɔɞɑɜɔɫ ɩɖɝɛɑɜɞəɚɕ ɍɌɗɨ-

əɚɕ ɚɢɑəɖɔ ɐɌəəɧɡ ɚɣɌɏɚɎ.  

Ȼɜɔ ɩɞɚɘ ɛɚɖɌɓɌɞɑɗɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞ ɖɌɖ 

ɏɜɟɛɛɟ əɑɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ Ⱥȯɀ (ɐɚ 4 ɍɌɗɗɚɎ) 

ɞɌɖ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ (ɝɎɧɤɑ 10 ɍɌɗɗɚɎ). ȾɌ-

ɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɣɌɥɑ Ɏɝɑɏɚ ɫɎɗɫɪɞɝɫ ɫɜ-

ɖɚɝɞɨ, ɏɗɌɐɖɚɝɞɨ ɔ ɖɚəɞɜɌɝɞəɚɝɞɨ. ȴɘɑəəɚ ɩɞɔ 

ɛɚɖɌɓɌɞɑɗɔ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɐɚɗɒəɧ ɍɧɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɧ ɛɜɔ ȶȬȰ-ɌəɌɗɔɓɑ ɝɢɔəɞɔɏɜɌɘɘ.  

ȶɚ Ɏɞɚɜɚɕ ɏɜɟɛɛɑ ɚɞəɑɝɑəɧ ɐɔəɌɘɔɣɑɝɖɔɑ 

ɜɫɐɧ, Ɏ ɖɚɞɚɜɧɡ ɝɟɥɑɝɞɎɑəəɧɕ ɜɚɝɞ ɛɚɖɌɓɌɞɑ-

ɗɑɕ əɌɍɗɪɐɌɗɝɫ ɞɚɗɨɖɚ ɛɜɔ Ɏɧɝɚɖɔɡ ɓəɌɣɑəɔɫ 

ɍɌɗɗɚɎ (10-14). ȶɚɩɠɠɔɢɔɑəɞ ɌɛɛɜɚɖɝɔɘɌɢɔɔ Ɏ 

ɩɞɔɡ ɜɫɐɌɡ ɖɚɗɑɍɌɗɝɫ ɚɞ 0.3 ɐɚ 0.69, ɝɚɝɞɌɎɔɎ Ɏ 

ɝɜɑɐəɑɘ 0.47. Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɐɔəɌɘɔɣɑɝɖɔɡ ɜɫ-

ɐɚɎ ɏɔɝɞɚɏɜɌɘɘəɧɑ ɔ ɞɑɖɝɞɟɜəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɚɞɜɌɒɌɪɞ ɔɓɘɑəɑəɔɫ ɞɚɗɨɖɚ Ɏ Ⱥȯɀ, ɡɌɜɌɖɞɑɜɔ-

 

ȼɔɝ. 3. 

ȼɔɝ. 3.  

Ƀɔɝɗɚ ɓɚə ɝɖɑɗɑɞɌ, ɏɐɑ ɔɘɑɪɞɝɫ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɑ ɞɜɑəɐɧ ɔɓɘɑəɑəɔɫ ɏɔɝɞɚ-

ɏɜɌɘɘəɧɡ ɔ ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɚɣɌɏɚɎ 

ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ əɌ 

ɝɢɔəɞɔɏɜɌɘɘɌɡ ɟ ɍɚɗɨəɧɡ ɝ ɖɚɝɞəɧɘɔ ɘɑɞɌ-

ɝɞɌɓɌɘɔ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɓəɌɣɑəɔɕ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɔɫ 

ɐɌəəɧɡ ɚɣɌɏɚɎ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔ-

ɫɘ. 
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ɓɟɪɥɔɡɝɫ ɘɌɖɝɔɘɌɗɨəɚ Ɏɧɝɚɖɔɘɔ ɍɌɗɗɨəɧɘɔ 

ɓəɌɣɑəɔɫɘɔ ɞ.ɑ. Ɏ ɚɣɌɏɌɡ ɫɎɗɫɪɥɔɡɝɫ ɫɎəɚ ɘɑ-

ɞɌɝɞɌɞɔɣɑɝɖɔɘɔ. 

ȶ ɞɜɑɞɨɑɕ ɏɜɟɛɛɑ ɚɞəɑɝɑəɧ ɐɔəɌɘɔɣɑɝɖɔɑ 

ɜɫɐɧ ɔɓɘɑəɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ ɖɚɞɚɜɧɡ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɖɜɔɎɧɡ. Ƚɜɑɐəɔɑ 

ɓəɌɣɑəɔɫ ɖ ɖɚɩɠɠɔɢɔɑəɞɌ ɌɛɛɜɚɖɝɔɘɌɢɔɔ Ɏ 

ɩɞɔɡ ɜɫɐɌɡ ɍɧɗɔ ɝɌɘɧɘɔ əɔɓɖɔɘɔ ɔɓ Ɏɝɑɡ ɞɜɑɡ 

ɏɜɟɛɛ ð 0.44.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɛɜɑɐɝɞɌɎɗɑəɌ ɝɔɝɞɑɘɌ ɍɌɗɨəɚɕ ɩɖɝɛɑɜɞəɚɕ 

ɚɢɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɔɫ Ⱥȯɀ ɖɚɝɞəɧɘ ɘɑɞɌɝɞɌɓɌɘ, 

ɎɖɗɪɣɌɪɥɌɫ ɌəɌɗɔɓ ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ, ɔɡ ɠɚɜ-

ɘɟ, ɝɞɜɟɖɞɟɜɟ, ɖɚəɞɜɌɝɞəɚɝɞɨ ɏɜɌəɔɢ, Ɍ ɞɌɖɒɑ 

ɐɑɠɚɜɘɌɢɔɪ ɝɖɑɗɑɞɌ ɔ Ɍɝɝɔɘɑɞɜɔɣəɚɝɞɨ ɛɚɜɌ-

ɒɑəɔɫ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɘɑɒɐɟ ɐɌəəɚɕ ɍɌɗɨəɚɕ 

ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɚɕ ɔ ɜɫɐɚɘ ɏɔɝɞɚɏɜɌɘɘəɧɡ ɔ 

ɞɑɖɝɞɟɜəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɌəəɧɡ ɚɣɌɏɚɎ ɝɟɥɑ-

ɝɞɎɟɪɞ ɐɚɝɞɌɞɚɣəɚ ɞɑɝəɧɑ ɝɎɫɓɔ.  

Ȯɝɑ ɩɞɚ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɍɚɜ ɣɔɝ-

ɗɚɎɧɡ ɛɌɜɌɘɑɞɜɚɘ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɔ əɑɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ 

ɚɣɌɏɚɎ əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌɡ Ɏ ɜɌɘɖɌɡ ɌɎɞɚ-

ɘɌɞɔɓɔɜɚɎɌəəɚɏɚ ɌəɌɗɔɓɌ ɝɢɔəɞɔɏɜɌɘɘ ɛɚɝɜɑɐ-

ɝɞɎɚɘ ȶȬȰ-ɝɔɝɞɑɘ. 

ȮɧɎɚɐɧ.  

1. ȬəɌɗɔɓ ɜɌɓɘɑɜɚɎ ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 

ȼɀȻ, ɔɡ ɠɚɜɘɧ, ɝɞɜɟɖɞɟɜɧ, ɖɚəɞɜɌɝɞəɚɝɞɔ ɏɜɌ-

əɔɢ, Ɍ ɞɌɖɒɑ ɐɑɠɚɜɘɌɢɔɔ ɝɖɑɗɑɞɌ ɔ Ɍɝɝɔɘɑɞ-

ɜɔɣəɚɝɞɨ ɛɚɜɌɒɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɚɒɑə Ɏ ɚɝ-

əɚɎɟ ɩɖɝɛɑɜɞəɚɕ ɝɔɝɞɑɘɧ ɚɢɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɔɫ 

ɐɌəəɧɡ ɚɣɌɏɚɎ əɌ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɘɘɌɡ ɖɚɝɞ-

əɧɘ ɘɑɞɌɝɞɌɓɌɘ. 

2. ȻɜɑɐɝɞɌɎɗɑəəɌɫ ɩɖɝɛɑɜɞəɌɫ ɤɖɌɗɌ ɚɢɑ-

əɚɖ ɝɚɚɞɎɑɞɝɞɎɔɫ Ⱥȯɀ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɘ ɛɜɚɫɎ-

ɗɑəɔɫɘ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɗɫ 

ɚɣɌɏɚɎ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɓɚəɑ ɞɌɓɌ (ɛɑɜɑɐəɫɫ 

ɛɜɚɑɖɢɔɫ) ɔ ɛɚɓɎɚəɚɣəɔɖɌ (ɓɌɐəɫɫ ɛɜɚɑɖɢɔɫ), 

əɚ əɌɔɘɑəɑɑ ɩɠɠɑɖɞɔɎəɌ ɐɗɫ ɚɣɌɏɚɎ ɜɌɝɛɚɗɚ-

ɒɑəəɧɡ Ɏ ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɫɡ. 

3. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘɔ Ɏ ɜɌɝɛɚɓəɌ-

ɎɌəɔɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ Ⱥȯɀ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ 

ɝɖɑɗɑɞɌ ɘɚɏɟɞ ɍɧɞɨ ɞɑɖɝɞɟɜəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɖɚə-

ɞɜɌɝɞəɚɝɞɨ, Ɍ ɞɌɖɒɑ ɏɔɝɞɚɏɜɌɘɘəɧɑ ɛɚɖɌɓɌɞɑɗɔ 

ɫɜɖɚɝɞɔ ɔ ɏɗɌɐɖɚɝɞɔ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɣɌɝɞɔɣəɚ Ɏɧɛɚɗəɑəɚ ɛɜɔ ɠɔ-

əɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɑ ɏɜɌəɞɌ ʈ15-I -4-014o Ȼɜɚ-

ɏɜɌɘɘɧ ɠɟəɐɌɘɑəɞɌɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȰɌɗɨəɑ-

Ɏɚɝɞɚɣəɚɏɚ ɚɞɐɑɗɑəɔɫ ȼȬȹ çȰɌɗɨəɔɕ Ȯɚɝɞɚɖè ɔ 

ɚɐɚɍɜɑəɚ ɩɞɔɣɑɝɖɔɘ ɖɚɘɔɞɑɞɚɘ ȶȯȭȿȳ çɁɌɍɌɜɚɎ-
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(ȺȻɇȾ ȮȹȱȰȼȱȹȴɋ ȻȬȶȽ) 

 

ȶɌɘɧɤɌəɝɖɌɫ ȴ.ȯ. 

 
ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɜɚɗɔ ȻȬȶȽ Ɏ ɚɛɞɔɘɔɓɌɢɔɔ ɚɞɐɑɗɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȯɚ-

ɜɚɐɝɖɚɕ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔ ɩɖɚəɚ-

ɘɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȻȬȶȽ ɝ ɟɣɬɞɚɘ ɜɌɓɎɔɞɔɫ ɖɚɘɘɟəɔɖɌɢɔɕ ɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ. ȸɌɞɑɜɔɌɗɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ: 

ɝɔɝɞɑɘɌ ȻȬȶȽ; ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɐɗɫ ɚɢɑəɖɔ Ɏɗɔɫəɔɫ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ əɌ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ; Ɍəɖɑɞɧ ɚɛɜɚɝɌ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ ɚ ɛɜɔɘɑəɑəɔɔ ɔɘɔ ɝɛɚɝɚɍɚɎ 

ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ; ɜɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɓɌɛɜɚɝɚɎ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɕ ɔ ɩɗɑɖɞɜɚəəɧɕ ɌɜɡɔɎ 

ɐɗɫ ɚɢɑəɖɔ Ɏɜɑɘɑəɔ ɛɚɗɟɣɑəɔɫ ɝəɔɘɖɌ; ɜɌɝɣɬɞ ɓɌɞɜɌɞ əɌ ɜɌɝɡɚɐəɧɑ ɘɌɞɑɜɔɌɗɧ ɐɗɫ 

ɚɢɑəɖɔ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ȻȬȶȽ.  Ȼɚɗɟɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ: 1. Ȯəɑɐɜɑəɔɑ 

ȻȬȶȽ ɔ ɛɑɜɑɡɚɐ əɌ ɢɔɠɜɚɎɟɪ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɟ ɫɎɗɫɪɞɝɫ ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐəɧ-

ɘɔ ɐɗɫ ȷȻȿ Ɏ Ɏɔɐɟ ɏɚɐɚɎɚɕ ɩɖɚəɚɘɔɔ ɝɜɑɐɝɞɎ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɬəɖɑ ɔ ɡɔɘɔɣɑɝɖɔɡ 

ɜɑɌɖɞɔɎɌɡ (ɚɖɚɗɚ 3,19 ɘɗə. ɜɟɍɗɑɕ). 2. Ȯ ɟɝɗɚɎɔɫɡ ɛɫɞəɌɐɢɌɞɔɗɑɞəɑɕ ɛɑɜɝɛɑɖɞɔɎɧ ɚɛ-

ɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ȻȬȶȽ ɫɎɗɫɑɞɝɫ ɛɜɔɍɧɗɨəɧɘ ɚɍɦɑɖɞɚɘ Ɏɗɚɒɑəɔɫ ɐɑəɑɏ. 3. 

Ȯɜɑɘɫ ɛɚɗɟɣɑəɔɫ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ ɔɓ ɩɗɑɖɞɜɚəəɚɏɚ ɌɜɡɔɎɌ Ɏ ɝɜɑɐəɑɘ əɌ 28 ɘɔəɟɞ ɖɚ-

ɜɚɣɑ Ɏɜɑɘɑəɔ ɐɚɝɞɌɎɖɔ ɛɗɬəɚɣəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɔɓ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ. 4. Ȼɚɝɞ-

ɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɚɝɞɚɎɑɜəɚ ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ. 5. ȭɚɗɑɑ ɣɑɘ Ɏ 

70% ɝɗɟɣɌɑɎ ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ (83% ɔɓ əɔɡ) ɛɜɚɎɚɐɫɞ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɟ ɢɔɠɜɚɎɧɡ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɢɔɠɜɚɎɌɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ, ɛɚɝɞ-ɚɍɜɌɍɚɞɖɌ ɢɔɠɜɚɎɧɡ 

ɜɑəɞɏɑəɚɏɜɌɘɘ, ɝɔɝɞɑɘɌ ɌɜɡɔɎɔɜɚɎɌəɔɫ ɔ ɛɑɜɑɐɌɣɔ ɔɓɚɍɜɌɒɑəɔɕ (ȻȬȶȽ), ɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɌɫ ɔəɠɚɜɘɌɢɔɚəəɌɫ ɝɔɝɞɑɘɌ (ȼȴȽ), ɩɖɚəɚɘɔɣɑɝɖɌɫ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ. 
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THE ROLE OF INNOVATIVE DIGITAL TECHNIQUES IN OPTIMIZATION OF HOSPITAL 

RADIOLOGY   

(EXPERIENCE OF PACS INTRODUCTION) 

 

Kamyshanskaya I.G.  
 

n order to study the role of Picture Archiving and Communications  Systems (PACS) in 

optimization of the òCity Mariinsky Hospitaló radiology department, economic and di-

agnostic efficacy of PACS wereanalyzed taking into account the development of co m-

munications and the usage of image post -processing after the introduction  into clinical 

practice of digital X -rays. The material of the study included: PACS system; radiographs to 

assess the impact of post -processing on the diagnostic efficacy; questionnaire survey of r a-

diologists on the use of post -processing methods; Query an alysis in X -ray and an electronic 

archive to estimate the time when the photo was taken, the comparative calc u lations of the 

costs for consumables to assess the economic feasibility of PACS. The follo wing results: 1. 

The introduction of PACS and the transi tion to Digital X -ray are economically beneficial to 
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health facilities meaning annual savings on the X -ray film and chemical reagents (about 

3.19 million rubles). 2. In the context of the prospects for the optimal modific ation of fifteen 

PACS is a lucrativ e object of investment. 3. The time of the digital image receipt from ele c-

tronic archive by an average of 28 minutes shorter than the time of delivery of the X -ray film 

from X -ray archive. 4. The image post -processing significantly improves the accuracy of  di-

agnosis. 5. More than 70% of radiologists, physicians (83% of them) are pe r forming post -

processing of digital X -ray.  
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1981 ɏɚɐɟ Ɏ ɜɌɐɔɚɗɚɏɔɔ ɛɚɫɎɔɗɌɝɨ 

ɛɑɜɎɌɫ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ ɘɚɐɑɗɨ ɝɔ-

ɝɞɑɘɧ, ɖɚɞɚɜɌɫ ɛɚɗɟɣɔɗɌ əɌɓɎɌəɔɑ 

PACS (Picture Archiving and Communic ation 

System ð ɝɔɝɞɑɘɌ ɌɜɡɔɎɔɜɚɎɌəɔɫ ɔ ɛɑɜɑɐɌɣɔ 

ɔɓɚɍɜɌɒɑəɔɕ). ȺəɌ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ Ɏ ȿəɔɎɑɜ-

ɝɔɞɑɞɑ ɤɞɌɞɌ ȶɌəɓɌɝ, ȶɌəɓɌɝ-Ƚɔɞɔ, Ɏ 1982 ɏɚɐɟ 

[1, 2]. Ȯ ȼɚɝɝɔɔ ɜɌɓɜɌɍɚɞɖɌ PACS (ȻȬȶȽ) əɌɣɌ-

ɗɌɝɨ əɑɝɖɚɗɨɖɚ ɛɚɓɐəɑɑ. Ƚ 2006 ɏɚɐɌ ȹɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɌɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɌɫ ɖɚɘɛɌəɔɫ 

(ȹȴȻȶ) çɉɗɑɖɞɜɚəè, ɝɛɑɢɔɌɗɔɓɔɜɟɪɥɌɫɝɫ əɌ 

Ɏɧɛɟɝɖɑ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ, 

ɛɜɔɝɞɟɛɔɗɌ ɖ ɑɏɚ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɌɓɜɌɍɚɞɖɑ ɔ 

Ɏəɑɐɜɑəɔɪ Ɏ ɛɜɌɖɞɔɖɟ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 

ɚəɌ ɔɘɑɑɞ əɑɝɖɚɗɨɖɚ Ɏɑɜɝɔɕ ɝɔɝɞɑɘ ɌɜɡɔɎɔɜɚ-

ɎɌəɔɫ ɔ ɛɑɜɑɐɌɣɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɛɚ ɝɑɞɔ. Ȯ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ, ɝ ɖɚɞɚɜɚɕ 

ɝɚɞɜɟɐəɔɣɌɑɞ çɉɗɑɖɞɜɚəè, Ɏ ɞɑɣɑəɔɑ 7 ɗɑɞ Ɍɛɜɚ-

ɍɔɜɚɎɌɗɔɝɨ ɔ Ɏəɑɐɜɫɗɔɝɨ ɜɌɓəɧɑ Ɏɑɜɝɔɔ ȻȬȶȽ-

ɉɗɑɖɞɜɚə [3]. 

ȯɗɌɎəɧɕ Ɏɚɛɜɚɝ, ɔəɞɑɜɑɝɟɪɥɔɕ ɜɟɖɚɎɚɐ-

ɝɞɎɚ ɖɌɒɐɚɏɚ ɗɑɣɑɍəɚ-ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɏɚ 

ɟɣɜɑɒɐɑəɔɫ (ȷȻȿ), ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɚɢɑəɖɑ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚɝɞɔ ɟɝɞɌəɚɎɖɔ ȻȬȶȽ. Ȼɑɜɑɡɚɐ ɖ ɜɌɍɚ-

ɞɑ ɝ ɐɌəəɚɕ ɝɔɝɞɑɘɚɕ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɫɐɚɘ 

ɝɗɚɒəɚɝɞɑɕ, ɞɌɖɔɡ ɖɌɖ ɝɟɥɑɝɞɎɑəəɧɑ ɠɔəɌəɝɚ-

Ɏɧɑ ɓɌɞɜɌɞɧ əɌ ɑɬ ɟɝɞɌəɚɎɖɟ, ɛɚɐɏɚɞɚɎɖɌ ɚɞɐɑ-

ɗɑəɔɫ ɐɗɫ ɜɌɍɚɞɧ ɝ ȻȬȶȽ ɔ ɚɍɟɣɑəɔɑ ɛɑɜɝɚəɌɗɌ 

əɚɎɚɘɟ ɛɚɜɫɐɖɟ ɜɌɍɚɞɧ [4]. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɌɖɞɔɎəɚ ɚɍɝɟɒɐɌɪɞɝɫ ɞɜɔ 

ɚɝəɚɎəɧɡ ɠɌɖɞɚɜɌ, ɖɌɝɌɪɥɔɡɝɫ ɜɌɍɚɞɧ ɝ 

ȻȬȶȽ. ȶ ɔɡ ɣɔɝɗɟ ɚɞəɚɝɫɞɝɫ Ɏɜɑɘɫ ɐɚɝɞɟɛɌ ɖ 

ɌɜɡɔɎəɧɘ ɘɌɞɑɜɔɌɗɌɘ, ɔɓɘɑəɑəɔɑ ɞɚɣəɚɝɞɔ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɓɌ ɝɣɬɞ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ ɔ ɠɔəɌəɝɚɎɧɑ Ɍɝɛɑɖɞɧ, ɝɎɫɓɌəəɧɑ ɝ 

ɩɖɚəɚɘɔɑɕ ɝɜɑɐɝɞɎ əɌ ɜɑəɞɏɑəɚɎɝɖɟɪ ɛɗɑəɖɟ, 

ɡɔɘɔɖɌɗɔɔ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɛɗɑəɚɣəɧɡ ɜɑəɞɏɑ-

əɚɏɜɌɘɘ ɔ ɝɚɐɑɜɒɌəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ 

[5, 6].  

ȸɚɒəɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɓɌɞɜɌɞɧ Ɏɜɑɘɑ-

əɔ əɌ ɎɧɓɚɎ ɔɓɚɍɜɌɒɑəɔɕ ɔɓ ɩɗɑɖɞɜɚəəɚɏɚ Ɍɜ-

ɡɔɎɌ ɐɚɗɒəɧ ɍɧɞɨ ɘɑəɨɤɑ Ɏ ɝɜɌɎəɑəɔɑ ɝ ɐɚ-

ɝɞɟɛɚɘ ɖ ɌəɌɗɚɏɚɎɧɘ   ɛɗɑəɚɣəɧɘ ɔɓɚɍɜɌɒɑəɔ-

ɫɘ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ əɌɡɚɐɔɞɨɝɫ əɑ ɞɚɗɨɖɚ Ɏ ɜɑəɞ-

ɏɑəɚɎɝɖɚɘ ɌɜɡɔɎɑ ɛɗɑəɖɔ,  əɚ ɔ Ɏ ɐɜɟɏɔɡ ɘɑ-

ɝɞɌɡ, ɗɔɍɚ ɎɚɎɝɑ  ɟɞɜɌɣɑəɧ ɔ əɑɐɚɝɞɟɛəɧ.  Ȼɚ-

ɩɞɚɘɟ ɝ ɟɣɑɞɚɘ ɚɝɚɍɑəəɚɝɞɑɕ ɜɌɍɚɞɧ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɌɜɡɔɎɌ Ɏ ɖɚəɖɜɑɞəɚɘ ȷȻȿ, ɍɧɗɚ ɔəɞɑɜɑɝ-

əɚ ɟɞɚɣəɔɞɨ ɘɔəɔɘɌɗɨəɚɑ Ɏɜɑɘɫ ɛɚɗɟɣɑəɔɫ 

ɝəɔɘɖɌ. 

Ȼɚ ɘəɑəɔɪ ɘəɚɏɔɡ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ, 

ɛɚɝɞ-ɚɍɜɌɍɚɞɖɌ ɢɔɠɜɚɎɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɔɓɚɍɜɌɒɑəɔɕ (ɛɚɝɞɛɜɚɢɑɝɝɔəɏ) ɫɎɗɫɑɞɝɫ ɩɠɠɑɖ-

ɞɔɎəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɔəɝɞɜɟɘɑəɞɚɘ [7, 8]. 

ȺɐəɌɖɚ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑ-

əɔɫ ɐɗɫ ɜɌɍɚɞɧ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɔɓɚɍɜɌɒɑ-

əɔɫɘɔ ɘɚɏɟɞ ɜɑɌɗɔɓɚɎɧɎɌɞɨ ɔəɝɞɜɟɘɑəɞɧ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɌ ɜɌɓɗɔɣəɧɘ ɚɍɜɌɓɚɘ. ȭɧɗɌ əɑɚɍɡɚ-

ɐɔɘɚɝɞɨ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔəɝɞɜɟɘɑəɞɚɎ ɢɔɠɜɚɎɚɕ ɚɍɜɌ-

ɍɚɞɖɔ ɝəɔɘɖɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ɛɜɚɏɜɌɘɘəɧɕ 

ɛɌɖɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɕ ȷȻȿ ɔ 

ɫɎɗɫɪɥɔɡɝɫ ɣɌɝɞɨɪ ɔɝɝɗɑɐɟɑɘɚɕ ȻȬȶȽ. 

Ȼɗɬəɚɣəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɝəɔɘɖɔ ɘɚɏɟɞ 

ɍɧɞɨ Ɏɧɛɚɗəɑəɧ Ɏ ɝɞɌəɐɌɜɞəɚɘ,  ɘɫɏɖɚɘ, ɒɬɝɞ-

ɖɚɘ  ɔɗɔ ɛɑɜɑɩɖɝɛɚəɔɜɚɎɌəəɚɘ ɜɑɒɔɘɑ. Ȯ ɡɚɐɑ 

ɌəɌɗɔɓɌ ɛɗɬəɖɔ əɑɎɚɓɘɚɒəɚ ɖɌɖ-ɞɚ ɛɚɎɗɔɫɞɨ əɌ 

ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ. ȻɌɜɌɘɑɞɜɧ ɝɦɬɘɖɔ əɌ 

ɛɗɬəɖɟ ɛɚɐɍɔɜɌɪɞɝɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɓɌɐɌɣɑɕ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɗɚɞəɚɝɞɨɪ ɔ ɖɚəɝɞɔɞɟɢɔɑɕ ɛɌ-

ɢɔɑəɞɌ, əɚ ɐɌɗɑɖɚ əɑ ɎɝɑɏɐɌ ɚɍɑɝɛɑɣɔɎɌɪɞ ɚɛ-

ɞɔɘɌɗɨəɚɑ ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɫ ɓɚəɧ ɔəɞɑɜɑ-

ɝɌ. ȹɑɜɑɐɖɚ ɛɗɬəɚɣəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɛɚɗɟ-

ɣɌɪɞɝɫ əɑɐɚɝɞɌɞɚɣəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɖɌɣɑ-

ɝɞɎɌ, ɣɞɚ ɞɜɑɍɟɑɞ ɛɚɎɞɚɜəɚɕ ɝɦɬɘɖɔ ɔ ɚɍɗɟɣɑ-

əɔɫ ɛɌɢɔɑəɞɌ. 

 Ȼɑɜɑɡɚɐ əɌ ɢɔɠɜɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ ɐɌɗ 

Ɏɚɓɘɚɒəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɟ ɞɎɚɜɣɑɝɖɔ ɛɚɐɡɚɐɔɞɨ 

Ȯ 
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ɖ ɚɍɜɌɍɚɞɖɑ ɛɑɜɎɚəɌɣɌɗɨəɚ ɛɚɗɟɣɑəəɚɏɚ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɝəɔɘɖɌ. ȭɗɌɏɚɐɌɜɫ ɍɚɗɨɤɚɘɟ ɐɔəɌ-

ɘɔɣɑɝɖɚɘɟ ɐɔɌɛɌɓɚəɟ, ɓɌɗɚɒɑəəɚɘɟ Ɏ ɢɔɠɜɚ-

Ɏɚɘ ɝəɔɘɖɑ, ɔɓ ɚɐəɚɏɚ ɘɚɒəɚ ɛɚɗɟɣɌɞɨ ɞɜɔ ɔ 

ɍɚɗɑɑ ɔɓɚɍɜɌɒɑəɔɫ, ɔɓɘɑəɫɫ ɛɜɔ ɛɚɝɞɛɜɚɢɑɝ-

ɝɔəɏɑ ɟɜɚɎɑəɨ ɔ ɤɔɜɔəɟ ɚɖəɌ, ɎɔɓɟɌɗɔɓɔɜɟɫ 

ɛɜɔ ɩɞɚɘ ɍɚɗɨɤɔɕ ɐɔɌɛɌɓɚə ɛɗɚɞəɚɝɞɑɕ. ȾɌɖɔɘ 

ɚɍɜɌɓɚɘ, ɔɓ ɛɑɜɎɔɣəɚɏɚ ɝəɔɘɖɌ ɘɚɒəɚ Ɏɧɐɑ-

ɗɔɞɨ ɘɫɏɖɚɞɖɌəɧɑ ɝɞɜɟɖɞɟɜɧ, ɛɗɚɞəɧɑ ɖɚɝɞəɧɑ 

ɗɔɍɚ ɛɜɚɓɜɌɣəɧɑ ɞɖɌəɔ ɍɑɓ Ɏɧɛɚɗəɑəɔɫ ɐɚɛɚɗ-

əɔɞɑɗɨəɧɡ ɝəɔɘɖɚɎ. ȾɌɖ ɔɝɖɗɪɣɌɪɞɝɫ ɍɜɌɖɚ-

ɎɌəəɧɑ ɝəɔɘɖɔ, ɔɡ ɐɟɍɗɔɜɚɎɌəɔɑ ɓɌ ɝɣɬɞ əɑ-

Ɏɑɜəɚɕ ɩɖɝɛɚɓɔɢɔɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɝəɔɒɌɪɞ-

ɝɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɘɑ-

ɞɚɐɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɌəɌɗɔɓɌ ɢɔɠɜɚɎɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ, ɞɌɖɒɑ ɖɌɖ ɔ ɛɜɌɖɞɔɣɑɝɖɔɑ ɜɑɖɚɘɑə-

ɐɌɢɔɔ ɚɛɞɔɘɔɓɌɢɔɔ ɝəɔɘɖɚɎ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɜɌɓɗɔɣəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌɝɞɑɕ, ɔɓɟɣɑəɧ 

əɑɐɚɝɞɌɞɚɣəɚ, ɛɜɔ ɩɞɚɘ əɑɤɔɜɚɖɚ ɔ əɑ Ɏ ɛɚɗ-

əɚɕ ɘɑɜɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɎɜɌɣɌɘɔ. 

ɀɔəɌəɝɚɎɌɫ ɎɧɏɚɐɌ ɚɞ ɟɝɞɌəɚɎɖɔ ȻȬȶȽ 

ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɚɍɝɟɒɐɌɑɘɧɘ Ɏɚɛɜɚɝɚɘ ɔɓ 

Ɏɝɑɡ Ɏɧɤɑɔɓɗɚɒɑəəɧɡ. ȴɘɑɪɞɝɫ əɑɚɐəɚɓəɌɣ-

əɧɑ ɐɌəəɧɑ, ɛɜɔɎɚɐɔɘɧɑ ɓɌɜɟɍɑɒəɧɘɔ ɖɚɗɗɑ-

ɏɌɘɔ [5, 6]. Ȼɚɩɞɚɘɟ ɡɚɞɑɗɚɝɨ ɛɜɚɎɑɝɞɔ ɝɚɍ-

ɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɜɑəɞɌɍɑɗɨəɚɝɞɔ ɟɝɞɌəɚɎɖɔ 

ȻȬȶȽ əɌ  ɛɜɔɘɑɜɑ ɚɍɚɜɟɐɚɎɌəɔɫ  ɖɚɘɛɌəɔɔ 

çɉɗɑɖɞɜɚəè ɝ ɟɣɑɞɚɘ ɝɞɚɔɘɚɝɞɔ ɢɔɠɜɚɎɧɡ ɜɑəɞ-

ɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ, ɖɚɗɔɣɑɝɞɎɌ ɛɜɚɎɚɐɔɘɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɓɌɖɟɛɚɣəɚɕ ɝɞɚɔɘɚɝɞɔ ɜɌɝɡɚɐ-

əɧɡ ɘɌɞɑɜɔɌɗɚɎ ɔ  ɟɝɞɌəɚɎɖɔ ȻȬȶȽ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɢɑəɖɌ Ɏɗɔɫəɔɫ ȻȬȶȽ əɌ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɍɚɞɧ ȷȻȿ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɎɑɝɨɘɌ ɌɖɞɟɌɗɨəɚɕ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɔɓɟɣɔɞɨ ɜɚɗɨ ȻȬȶȽ Ɏ 

ɚɛɞɔɘɔɓɌɢɔɔ ɜɌɍɚɞɧ ɚɞɐɑɗɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɢɑɗɚɘ ɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ȸɌ-

ɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ Ɏ ɣɌɝɞəɚɝɞɔ. 

ȳɌɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ: 

1.ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɩɞɌɛɧ Ɏəɑɐɜɑəɔɫ 

ȻȬȶȽ Ɏ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ. 

2.ȴɓɟɣɔɞɨ ɝɞɜɟɖɞɟɜɟ ȻȬȶȽ, ɑɬ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ. 

3.Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɝɛɚɝɚɍɚɎ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, ɔɡ ɎɖɗɌɐ Ɏ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ.  

4.ȼɌɝɝɣɔɞɌɞɨ Ɏɜɑɘɑəəɧɑ ɓɌɞɜɌɞɧ əɌ ɛɚɗɟ-

ɣɑəɔɑ ɝəɔɘɖɌ ɔɓ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ ɔ ɔɓ 

ɢɔɠɜɚɎɚɏɚ. 

5.Ⱥɢɑəɔɞɨ ɠɔəɌəɝɚɎɟɪ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ 

ɟɝɞɌəɚɎɖɔ ȻȬȶȽ Ɏ ȷȻȿ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɍɌɓɑ ɞɧɝɫ-

ɣɑɖɚɑɣəɚɏɚ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɝɖɚ-

ɜɚɕ ɛɚɘɚɥɔ ð ȽȻɍ ȯȭȿȳ çȯɚɜɚɐɝɖɚɕ ȸɌɜɔɔə-

ɝɖɚɕ ɍɚɗɨəɔɢɧè, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏ ɢɑəɞɜɑ ɏ. 

ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ. Ȯ ɚɞɐɑɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɍɚɗɨəɔɢɧ Ɏɡɚɐɫɞ ɝɗɑɐɟɪɥɔɑ ɚɞɐɑɗɑəɔɫ: ɜɑəɞɏɑ-

əɚɎɝɖɚɑ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ, ɖɚɘɛɨɪɞɑɜəɚɕ ɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɜɌɐɔɚəɟɖɗɔɐ-

əɌɫ ɗɌɍɚɜɌɞɚɜɔɫ ɔ ɚɞɐɑɗɑəɔɑ ɜɑəɞɏɑəɚɡɔɜɟɜɏɔ-

ɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ. ȭɚɗɨ-

əɔɢɌ ɚɝəɌɥɑəɌ ɝɚɎɜɑɘɑəəɚɕ ɞɑɡəɔɖɚɕ ɔ Ɏɖɗɪ-

ɣɌɑɞ: ɐɎɌ ȸȼȾ, ɐɎɌ ȶȾ, ɐɎɌ ɌəɏɔɚɏɜɌɠɌ, ɞɜɔɐ-

ɢɌɞɨ ɜɌɓɗɔɣəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ, ɐɑ-

ɝɫɞɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɟɝɞɌəɚɎɚɖ. Ȯ 2017 ɏɚɐɟ 

ɓɌɖɚəɣɔɞɝɫ ɝɞɜɚɔɞɑɗɨɝɞɎɚ əɚɎɚɏɚ ɖɚɜɛɟɝɌ, ɏɐɑ 

ɍɟɐɟɞ ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɐɚɛɚɗəɔɞɑɗɨəɚ: ɚɐɔə 

ȸȼȾ, ɐɎɌ ȶȾ, ɐɎɌ ɌəɏɔɚɏɜɌɠɌ ɔ ɐɎɌ ɝɞɌɢɔɚəɌɜ-

əɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɌ. Ȯɝɫ ɩɞɌ ɞɑɡəɔɖɌ 

ɐɚɗɒəɌ ɍɧɞɨ ɚɡɎɌɣɑəɌ ɑɐɔəɚɕ ɜɌɐɔɚɗɚɏɔɣɑɝɖɚɕ 

ɔəɠɚɜɘɌɢɔɚəəɚɕ ɝɑɞɨɪ (ȼȴȽ), ɫɐɜɚɘ ɖɚɞɚɜɚɕ 

ɫɎɗɫɑɞɝɫ ȻȬȶȽ, ɛɚɓɎɚɗɫɪɥɌɫ ɌɜɡɔɎɔɜɚɎɌɞɨ ɔ 

ɛɑɜɑɐɌɎɌɞɨ ɢɔɠɜɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ. Ȼɜɑɐɘɑɞɚɘ 

əɌɤɑɏɚ ɔɓɟɣɑəɔɫ ɍɧɗɌ ɝɟɥɑɝɞɎɟɪɥɌɫ ɔəɠɚɜ-

ɘɌɢɔɚəəɌɫ ɝɔɝɞɑɘɌ, ɛɜɚɍɗɑɘɧ əɌ ɩɞɌɛɌɡ ɑɬ 

Ɏəɑɐɜɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ.  

ɉɠɠɑɖɞɔɎəɚɝɞɨ ȻȬȶȽ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɜɌɍɚɞɑ ɚɢɑəɔɎɌɗɔ əɌ ɛɜɔɘɑɜɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɚɞɐɑɗɑəɔɫ ɛɚ ɞɜɬɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ: 

1.Ⱦɚɣəɚɝɞɨ ɓɌɖɗɪɣɑəɔɫ ɛɚ ɢɔɠɜɚɎɧɘ 

ɜɑəɞɏɑəɚɎɝɖɔɘ ɝəɔɘɖɌɘ.  ȺɒɔɐɌɗɔ ɛɚɎɧɤɑəɔɫ 

ɞɚɣəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ ɝɣɬɞ ɛɜɔɘɑəɑəɔɫ ɔə-

ɝɞɜɟɘɑəɞɚɎ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɫ. 

2.Ȯɜɑɘɫ ɛɚɗɟɣɑəɔɫ ɝəɔɘɖɌ ɔɓ ɢɔɠɜɚɎɚɏɚ 

ɌɜɡɔɎɌ. ȻɜɑɐɛɚɗɌɏɌɗɔ, ɣɞɚ Ɏɜɑɘɫ ɛɚɗɟɣɑəɔɫ 

ɝəɔɘɖɌ ɔɓ ɝɑɞɑɎɚɏɚ ɌɜɡɔɎɌ ȻȬȶȽ ɝɟɥɑɝɞɎɑəəɚ 

ɛɜɑɎɧɝɔɞ Ɏɜɑɘɫ ɓɌɛɜɚɝɌ ɝəɔɘɖɌ ɔɓ ɚɍɧɣəɚɏɚ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ. 

3.ɉɖɚəɚɘɔɣɑɝɖɌɫ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ ȻȬȶȽ. 

ȿɝɞɌəɚɎɖɌ ɛɚɐɚɍəɚɕ ɝɔɝɞɑɘɧ ɞɜɑɍɟɑɞ ɝɟɥɑ-

ɝɞɎɑəəɧɡ ɠɔəɌəɝɚɎɧɡ ɓɌɞɜɌɞ, ɚɐəɌɖɚ ɛɜɔ əɑɕ 

ɔɝɖɗɪɣɌɪɞɝɫ ɝɚɐɑɜɒɌəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ Ɍɜɡɔ-

ɎɌ, ɜɌɝɡɚɐɧ əɌ ɓɌɖɟɛɖɟ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɬəɖɔ, 

ɘɌɞɑɜɔɌɗɚɎ ɐɗɫ ɠɚɞɚɛɜɚɢɑɝɝɌ (ɠɔɖɝɔɜɟɪɥɔɕ 

ɜɌɝɞɎɚɜ, ɛɜɚɫɎɔɞɑɗɨ). ȽɚɛɚɝɞɌɎɔɗɔ ɓɌɞɜɌɞɧ 

ɍɚɗɨəɔɢɧ əɌ ȻȬȶȽ ɔ ɍɑɓ əɑɬ. Ȼɚɗɟɣɔɗɔ ɐɌəəɧɑ, 

ɓɌ ɖɌɖɚɑ Ɏɜɑɘɫ ɚɖɟɛɫɞɝɫ ɜɌɝɡɚɐɧ əɌ ȻȬȶȽ.  

Ȱɗɫ ɚɢɑəɖɔ Ɏɗɔɫəɔɫ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ əɌ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɍɧɗɔ ɚɞɚɍɜɌəɧ ɜɑəɞ-

ɏɑəɚɎɝɖɔɑ ɢɔɠɜɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ, Ɏɧɛɚɗəɑə-

əɧɑ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ ɍɚɗɨəɔɢɧ ɓɌ ɚɐəɟ 

ɝɗɟɣɌɕəɚ ɎɧɍɜɌəəɟɪ əɑɐɑɗɪ. ȶɚəɞɜɚɗɨəɟɪ 

ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɞɑ ɒɑ ɢɔɠɜɚɎɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ, ɞɚɗɨɖɚ ɜɌɝɛɑɣɌɞɌəəɧɑ əɌ ɞɑɜɘɚɛɗɑəɖɟ ɍɑɓ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚɕ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɘɌɞɑɜɔɌɗɚɘ ɩɞɚɕ ɣɌɝɞɔ ɜɌɍɚɞɧ ɍɧɗɚ 60 

ɢɔɠɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɘɚəɔɞɚɜəɧɡ ɔ ɛɗɬ-

əɚɣəɧɡ, 30 ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ (ɔɝɝɗɑ-

ɐɚɎɌəɔɕ).  ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɛɜɑɐɗɚɒɑəɧ ɐɗɫ 

ɚɛɔɝɌəɔɫ ɝɑɘɔ ɎɜɌɣɌɘ-ɜɑəɞɏɑəɚɗɚɏɌɘ, ɜɌɍɚɞɌ-

ɪɥɔɘ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɚɞɐɑɗɑəɔɔ ȸɌɜɔɔəɝɖɚɕ 

ɍɚɗɨəɔɢɧ. Ƚ ɢɑɗɨɪ ɔɝɖɗɪɣɑəɔɫ ɚɤɔɍɖɔ ɩɖɝɛɑ-

ɜɔɘɑəɞɌ, ɝɎɫɓɌəəɚɕ ɝ ɚɒɔɐɌəɔɑɘ ɩɖɝɛɑɜɔɘɑə-

ɞɌɞɚɜɌ (experimenter expectancy bias), ɚɛɔɝɧ-

ɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɐɌɎɌɗɔ Ɏ ɡɚɐɑ ɑɒɑɐəɑɎəɚɕ 

ɜɌɍɚɞɧ, ɍɑɓ ɚɍɜɌɥɑəɔɫ ɎəɔɘɌəɔɫ ɝɛɑɢɔɌɗɔɝɞɌ 

əɌ ɠɌɖɞ ɟɣɌɝɞɔɫ ɖɚəɖɜɑɞəɧɡ ɝəɔɘɖɚɎ Ɏ əɌɝɞɚ-

ɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ. ȿɣɔɞɧɎɌɗɔ Ɏɜɑɘɫ, ɓɌɞɜɌ-

ɣɑəəɚɑ əɌ ɌəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɫ, ɔ ɞɑɖɝɞ ɐɔɌɏəɚ-
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ɝɞɔɣɑɝɖɚɏɚ ɓɌɖɗɪɣɑəɔɫ. ȶɌɒɐɧɕ ɎɜɌɣ, ɟɣɌɝɞ-

Ɏɟɪɥɔɕ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ, ɛɚɗɟɣɌɗ ɐɗɫ ɌəɌɗɔɓɌ 

ɜɌɎəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɚəɔɞɚɜəɧɡ ɔ ɛɗɬəɚɣəɧɡ 

ɢɔɠɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ, ɞ.ɑ. ɠɔɖɝɔɜɚɎɌəəɟɪ 

ɐɚɗɪ ɘɌɞɑɜɔɌɗɌ ɔɓ ɏɜɟɛɛɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɧ. ȴɝɖɗɪɣɌɗɔɝɨ ɝɔɞɟɌɢɔɔ, ɖɚɏɐɌ 

ɚɐɔə ɝɛɑɢɔɌɗɔɝɞ ɚɢɑəɔɎɌɗ ɖɌɖ ɢɔɠɜɚɎɚɑ, ɞɌɖ ɔ 

ɜɌɝɛɑɣɌɞɌəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ 

ɛɌɢɔɑəɞɌ. ȮɜɌɣ-ɩɖɝɛɑɜɞ ɝɜɌɎəɔɎɌɗ ɢɔɠɜɚɎɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɎɜɌɣɑɍəɧɘɔ ɓɌɖɗɪɣɑəɔɫɘɔ ɛɚ 

əɔɘ. ȳɌɖɗɪɣɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɖ ɖɌɒɐɚɘɟ ɘɚ-

əɔɞɚɜəɚɘɟ ɔ ɛɗɬəɚɣəɚɘɟ ɢɔɠɜɚɎɚɘɟ ɔɓɚɍɜɌɒɑ-

əɔɪ, ɎɜɌɣ-ɩɖɝɛɑɜɞ ɝɜɌɎəɔɎɌɗ ɘɑɒɐɟ ɝɚɍɚɕ ɔ 

ɟɝɞɌəɌɎɗɔɎɌɗ, ɔɘɑɪɞ ɗɔ ɚəɔ ɖɗɔəɔɣɑɝɖɔ ɎɌɒ-

əɧɑ ɚɞɗɔɣɔɫ.   

Ȱɗɫ ɌəɌɗɔɓɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɎɜɌɣɌɘɔ-

ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɝɛɚɝɚɍɚɎ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ ɍɧɗɌ 

ɝɚɓɐɌəɌ ɌəɖɑɞɌ, Ɏ ɖɚɞɚɜɚɕ ɖɌɒɐɚɘɟ ɜɑəɞɏɑəɚɗɚ-

ɏɟ əɌɐɚ ɍɧɗɚ ɚɞɎɑɞɔɞɨ əɌ Ɏɚɛɜɚɝ ɚ ɣɌɝɞɚɞɑ ɛɜɔ-

ɘɑəɑəɔɫ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɝɛɚɝɚɍɌ ɢɔɠɜɚɎɚɕ 

ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ, Ɍ ɞɌɖɒɑ ɐɗɫ ɣɑɏɚ, 

Ɏ ɖɌɖɔɡ ɝɗɟɣɌɫɡ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɖɌɖɔɡ ɚɜɏɌəɚɎ 

ɔ ɝɔɝɞɑɘ ɚə ɑɏɚ ɛɜɔɘɑəɫɑɞ. Ȯɝɑɏɚ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌəɚ 18 Ɍəɖɑɞ. ȹɌ Ɏɚɛɜɚɝɧ ɚɞɎɑɣɌɗɔ ɜɑəɞɏɑ-

əɚɗɚɏɔ ɝ ɞɜɟɐɚɎɧɘ ɝɞɌɒɑɘ ɐɚ 5 ɗɑɞ ð 10 ɣɑɗ 

(55%), ɝ 6 ɐɚ 10 ɗɑɞ ð 3 ɣɑɗ (17%) ɔ 5 ɣɑɗ (28%), 

ɜɌɍɚɞɌɪɥɔɑ ɛɚ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɍɚɗɑɑ 10 ɗɑɞ. Ȱɗɫ 

ɌəɌɗɔɓɌ ɍɧɗɔ Ɏɓɫɞɧ ɝɗɑɐɟɪɥɔɑ ɩɗɑɘɑəɞɧ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ: əɑɏɌɞɔɎ/ɛɚɓɔɞɔɎ (ɔəɎɑɜɝɔɫ), ɠɔɗɨ-

ɞɜɧ/ɚɛɞɔɘɔɓɌɢɔɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ, 

ɚɍɚɝɞɜɑəɔɑ ɖɚəɞɟɜɚɎ ɔ ɔɡ ɝɏɗɌɒɔɎɌəɔɑ, ɟɎɑɗɔ-

ɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ/ɗɟɛɌ, ɟɜɚɎɑəɨ ɔ ɤɔɜɔəɌ 

ɚɖəɌ ɛɗɚɞəɚɝɞɑɕ, ɏɌɘɘɌ ɖɚɜɜɑɖɢɔɫ. 

Ȱɗɫ ɚɢɑəɖɔ ɝɖɚɜɚɝɞɔ ɐɚɝɞɟɛɌ ɖ ɢɔɠɜɚɎɚ-

ɘɟ ɝəɔɘɖɟ (ɔɓɚɍɜɌɒɑəɔɪ) ɔɓ ɩɗɑɖɞɜɚəəɚɏɚ Ɍɜ-

ɡɔɎɌ ɔ ɛɚɗɟɣɑəɔɫ ɝəɔɘɖɌ ɔɓ ɜɑəɞɏɑəɚɎɝɖɚɏɚ Ɍɜ-

ɡɔɎɌ ɍɧɗɔ ɝɠɚɜɘɔɜɚɎɌəɧ ɐɎɑ ɏɜɟɛɛɧ, ɘɌɞɑɜɔ-

Ɍɗɚɘ ɖɌɒɐɚɕ ɔɓ ɖɚɞɚɜɧɡ ɍɧɗɔ ɝəɔɘɖɔ 10 ɝɗɟ-

ɣɌɕəɧɡ ɛɌɢɔɑəɞɚɎ, əɌɡɚɐɫɥɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ 

ɍɚɗɨəɔɢɑ. ȻɜɚɎɑɐɬə ɓɌɘɑɜ Ɏɜɑɘɑəɔ ɛɚ 20 ɓɌ-

ɛɜɚɝɌɘ, ɛɚ 10 Ɏ ɖɌɒɐɧɕ ɌɜɡɔɎ. ȼɌɝɝɣɔɞɌəɚ 

ɝɜɑɐəɑɑ Ɏɜɑɘɫ ɛɚɗɟɣɑəɔɫ ɌəɌɗɚɏɚɎɚɏɚ (ɛɗɑəɚɣ-

əɚɏɚ) ɝəɔɘɖɌ ɔ ɢɔɠɜɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. Ȯ 

ɛɑɜɎɟɪ ɏɜɟɛɛɟ Ɏɚɤɗɔ ɛɗɑəɚɣəɧɑ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ, ɖɚɞɚɜɧɑ ɡɜɌəɔɗɔɝɨ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ 

ɌɜɡɔɎɑ, ɜɌɝɛɚɗɚɒɑəəɚɘ Ɏ ɚɞɐɑɗɨəɚɘ ɓɐɌəɔɔ. 

Ȱɗɫ ɛɚɗɟɣɑəɔɫ əɟɒəɚɏɚ ɝəɔɘɖɌ əɌɐɚ ɍɧɗɚ ɛɚ-

ɓɎɚəɔɞɨ ɌɜɡɔɎɌɜɔɟɝɟ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɕ ɌɜɡɔɎ, 

ɟɓəɌɞɨ ɚ əɌɗɔɣɔɔ ɝəɔɘɖɌ. Ȼɚɝɗɑ ɩɞɚɏɚ əɌɐɚ ɍɧ-

ɗɚ ɓɌ əɔɘ ɝɡɚɐɔɞɨ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɕ ɌɜɡɔɎ. Ȯɞɚ-

ɜɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ ɢɔɠɜɚɎɧɑ ɝəɔɘɖɔ, ɖɚɞɚ-

ɜɧɑ ɡɜɌəɔɗɔɝɨ Ɏ ȻȬȶȽ-ɌɜɡɔɎɑ. Ȯɝɑ ɝəɔɘɖɔ ɛɚ 

ɚɐəɚɘɟ ɓɌɛɜɌɤɔɎɌɗɔ ɔɓ ɌɜɡɔɎɚɎ, ɠɔɖɝɔɜɟɫ 

Ɏɜɑɘɫ ɔɡ ɛɚɗɟɣɑəɔɫ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɜɌɓɗɔɣɔɕ 

ɝɖɚɜɚɝɞɔ ɛɚɗɟɣɑəɔɫ ɐɌəəɧɡ ɔɓ ɌɜɡɔɎɌ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɓɘɑɜɑəɔɕ Ɏɜɑɘɑəɔ Ɏ ɖɌɒɐɚɕ ɏɜɟɛɛɑ 

ɟɝɜɑɐəɫɗɔ ɔ ɜɌɝɝɣɔɞɧɎɌɗɔ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔə-

ɞɑɜɎɌɗ ɐɗɫ 95,5% Ɏɑɜɚɫɞəɚɝɞɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚɝɞɔ ɟɝɞɌəɚɎɖɔ ȻȬȶȽ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə ɘɌɞɑ-

ɜɔɌɗ ɏɚɐɚɎɚɏɚ ɚɞɣɑɞɌ ɚ ɜɌɍɚɞɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɚɞɐɑɗɑəɔɫ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ. Ȯ ɩɖɚəɚɘɔɣɑ-

ɝɖɚɘ ɚɞɐɑɗɑ ɍɚɗɨəɔɢɧ ɍɧɗɔ ɓɌɛɜɚɤɑəɧ ɔ ɛɚɗɟ-

ɣɑəɧ ɐɌəəɧɑ ɚ ɢɑəɌɡ əɌ 2013 ɏɚɐ ɛɚ ɜɌɝɡɚɐəɧɘ 

ɘɌɞɑɜɔɌɗɌɘ, ɞɌɖɔɘ ɖɌɖ ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɑəɖɌ, 

ɠɔɖɝɔɜɟɪɥɔɕ ɜɌɝɞɎɚɜ, ɛɜɚɫɎɔɞɑɗɨ, ɐɌəəɧɑ ɚ 

ɝɜɑɐəɑɕ ɓɌɜɌɍɚɞəɚɕ ɛɗɌɞɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɗɌɍɚ-

ɜɌəɞɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɌɜɡɔɎɌɜɔɟɝɌ, ɐɌə-

əɧɑ ɚ ɝɞɚɔɘɚɝɞɔ ɚɍɚɜɟɐɚɎɌəɔɫ ȻȬȶȽ ɔ ɛɜɚ-

ɝɘɚɞɜɚɎɧɡ ɝɞɌəɢɔɕ. ȼɌɝɝɣɔɞɧɎɌɗɔ ɝɜɑɐəɪɪ 

ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɗɑəɚɣəɚɏɚ 

ɝəɔɘɖɌ, ɝɖɗɌɐɧɎɌɫ ɝɞɚɔɘɚɝɞɨ ɛɗɑəɖɔ, ɠɔɖɝɔ-

ɜɟɪɥɑɏɚ ɜɌɝɞɎɚɜɌ, ɛɜɚɫɎɔɞɑɗɫ, ɚɛɗɌɞɟ ɞɜɟɐɌ 

ɗɌɍɚɜɌəɞɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ ɌɜɡɔɎɌɜɔɟɝɌ. 

ȾɌɖɒɑ ɜɌɝɝɣɔɞɌɗɔ ɝɜɑɐəɪɪ ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ 

ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ, ɝɟɘɘɔɜɟɫ ɞɚɗɨɖɚ ɚɛɗɌɞɟ 

ɞɜɟɐɌ ɗɌɍɚɜɌəɞɌ ɔ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ. ȹɌ ɚɝ-

əɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɑɐɑə-

əɧɡ ɓɌ ɏɚɐ, ɍɧɗɌ ɜɌɝɝɣɔɞɌəɌ ɩɖɚəɚɘɔɫ ɝɜɑɐɝɞɎ.  

ȭɧɗɌ ɞɌɖɒɑ ɟɣɞɑəɌ ɝɞɚɔɘɚɝɞɨ ȻȬȶȽ ɛɜɔ 

ɜɌɍɚɞɑ ɜɌɓɗɔɣəɧɡ ɘɚɐɔɠɔɖɌɢɔɕ ɜɑəɞɏɑəɚɎɝɖɚ-

ɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ.  ȹɌ ɚɝəɚɎɌəɔɔ Ɏɧɤɑɔɓɗɚɒɑə-

əɧɡ ɜɌɝɣɬɞɚɎ, ɍɧɗ ɛɚɝɣɔɞɌə ɝɜɚɖ ɚɖɟɛɌɑɘɚɝɞɔ 

ɖɌɒɐɚɕ ɘɚɐɔɠɔɖɌɢɔɔ, ɐɌəɌ ɚɢɑəɖɌ ȻȬȶȽ, ɖɌɖ 

ɚɍɦɑɖɞɌ ɔəɎɑɝɞɔɢɔɕ. Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɘɑɞɚɐɧ çȰɑəɑɒəɧɕ ɛɚɞɚɖè ɔ çɃɔɝɞɌɫ ɛɜɔɎɑɐɑə-

əɌɫ ɝɞɚɔɘɚɝɞɨè. 

ȸɌɞɑɜɔɌɗɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɐɚɖɟ-

ɘɑəɞɌɢɔɫ ɛɚ ȻȬȶȽ ɖɚɘɛɌəɔɕ çɉɗɑɖɞɜɚəè ɔ çFuji 

Filmè. ȭɧɗɔ ɔɓɟɣɑəɧ ɜɟɖɚɎɚɐɝɞɎɌ ɛɚɗɨɓɚɎɌɞɑɗɑɕ 

ȻȬȶȽ, ɐɚɖɟɘɑəɞɧ ɛɚ ɩɖɝɛɗɟɌɞɌɢɔɔ ɛɜɚɏɜɌɘɘ-

əɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɐɗɫ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ 

ɝəɔɘɖɚɎ. ȴɓɟɣɑəɌ ɌɜɡɔɞɑɖɞɟɜɌ ɚɍɑɔɡ ɝɔɝɞɑɘ, ɔɡ 

Ɏɚɓɘɚɒəɚɝɞɔ ɔ əɑɐɚɝɞɌɞɖɔ Ɏ ɜɌɍɚɞɑ. 

ȺɍɜɌɍɚɞɖɟ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎ-

ɗɫɗɔ Ɏ ɛɜɚɏɜɌɘɘɑ Microsoft Excel 2007 ɐɗɫ 

Windows. ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ Ɏɧɛɚɗəɫɗɔ Ɏ 

ɛɜɚɏɜɌɘɘɑ Statistica 7 ɐɗɫ Windows ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɘɑɞɚɐɚɎ ɡɔ-ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ ɔ ɞɑɝɞɌ 

ɀɔɤɑɜɌ. Ȱɗɫ ɚɢɑəɖɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚ-

ɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɖɜɔɞɑɜɔɕ p<0,05, ɛɚɓɎɚɗɫɪ-

ɥɔɕ ɍɚɗɑɑ ɣɑɘ ɝ 95% ɞɚɣəɚɝɞɨɪ ɚɢɑəɔɞɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɫ. 

ɉɞɌɛɧ Ɏəɑɐɜɑəɔɫ ȻȬȶȽ ɔ ȼȴȽ Ɏ ȸɌɜɔɔə-

ɝɖɚɕ ɍɚɗɨəɔɢɑ. 

Ȯ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ Ɏ 2009 ɏɚɐɟ ɍɧɗɌ 

ɟɝɞɌəɚɎɗɑəɌ ɐɗɫ ɌɛɜɚɍɌɢɔɔ ɎɞɚɜɌɫ Ɏɑɜɝɔɫ 

ȻȬȶȽ ɖɚɘɛɌəɔɔ çɉɗɑɖɞɜɚəè. ȶ ɩɞɚɘɟ Ɏɜɑɘɑəɔ 

ɝɞɌɢɔɚəɌɜ ɟɒɑ ɍɧɗ ɟɖɚɘɛɗɑɖɞɚɎɌə ɐɚɝɞɌɞɚɣ-

əɧɘ ɖɚɗɔɣɑɝɞɎɚɘ ɢɔɠɜɚɎɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɌɛɛɌɜɌɞɚɎ.  

ȼɌɓɎɔɞɔɑ ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ əɌɣɌɗɚɝɨ ɝ 

2003 ɏɚɐɌ, ɖɚɏɐɌ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɚɐəɚɝɛɔ-

ɜɌɗɨəɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɚɘɛɨɪɞɑɜəɧɕ ɞɚɘɚ-

ɏɜɌɠ çSomatom Emotionè çSiemensè (ȯɑɜɘɌəɔɫ) ɔ 

ɛɑɜɎɧɑ ɘɚɐɑɗɔ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɢɔɠɜɚɎɚɏɚ ɞɑɗɑ-

ɟɛɜɌɎɗɫɑɘɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɖɚɘɛɗɑɖɝɌ çȶȼȾè ɔ 
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ɌəɏɔɚɏɜɌɠɔɣɑɝɖɚɏɚ ɌɛɛɌɜɌɞɌ çȬəɖɚɜè çɉɗɑɖ-

ɞɜɚəè (ȼɚɝɝɔɫ). ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ ɚɍɚɜɟɐɚɎɌəɔɪ ɟ 

ɜɑəɞɏɑəɚɗɚɏɚɎ ɛɚɫɎɔɗɝɫ ɛɑɜɎɧɕ ɚɛɧɞ ɜɌɍɚɞɧ əɌ 

ɢɔɠɜɚɎɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɟɝɞɌəɚɎɖɌɡ. ȻɑɜɝɚəɌɗ ɚɞɜɌɍɌɞɧɎɌɗ əɌɎɧɖɔ 

ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɚɍɜɌɍɚɞɖɔ 

ɔɓɚɍɜɌɒɑəɔɕ, ɌəɌɗɔɓɌ ɝəɔɘɖɚɎ əɌ ɘɚəɔɞɚɜɑ 

ɖɚɘɛɨɪɞɑɜɌ, ɛɑɣɌɞɔ ɔ ɡɜɌəɑəɔɫ ɝəɔɘɖɚɎ.  

Ȯəɑɐɜɑəɔɑ ɢɔɠɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɗɔ-

əɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɍɧɗɚ əɑ ɛɜɚɝɞɧɘ ɐɑɗɚɘ. 

ȮɜɌɣɔ, ɛɜɔɎɧɖɤɔɑ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɜɑəɞɏɑəɚɎ-

ɝɖɟɪ ɛɗɬəɖɟ əɌ əɑɏɌɞɚɝɖɚɛɑ, ɛɚəɌɣɌɗɟ, ɚɞɖɌɓɧ-

ɎɌɗɔɝɨ ɎɚɝɛɜɔəɔɘɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɘɚəɔɞɚɜɌ 

ɖɚɘɛɨɪɞɑɜɌ. Ȼɚɝɞɑɛɑəəɚɑ ɚɝɎɚɑəɔɑ ɢɔɠɜɚɎɚɏɚ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɛɜɔɎɧɖɌəɔɑ ɖ 

Ɏɚɝɛɜɔɫɞɔɪ ɔɡ ɛɜɚɐɟɖɞɚɎ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɑɒɑ-

ɏɚɐəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɐɚɗɔ ɢɔɠɜɚɎɧɡ ɔ ɝəɔɒɑ-

əɔɑɘ ɛɗɬəɚɣəɧɡ ɝəɔɘɖɚɎ. Ȯ 2005 ɏɚɐɟ ɍɚɗɨəɔɢɌ 

ɛɚɗɟɣɔɗɌ Ɏɞɚɜɚɕ ɌəɏɔɚɏɜɌɠ çInnova-3000è çGEè 

(ȽɄȬ). Ȯ 2008 ɏɚɐɟ əɌɣɌɗ ɩɖɝɛɗɟɌɞɔɜɚɎɌɞɨɝɫ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɞɚɘɚɏɜɌɠ çȬvantoè 

çSiemensè (ȯɑɜɘɌəɔɫ) ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɎɝɖɔɕ 

ɖɚɘɛɗɑɖɝ çȶȼȾ-ȺȶȺè ɔ ɢɔɠɜɚɎɚɕ ɠɗɪɚɜɚɏɜɌɠ  

çɀɂè  çɉɗɑɖɞɜɚəè  (ȼɚɝɝɔɫ). Ȯ ɩɞɚ Ɏɜɑɘɫ Ɏ ɝɞɌɢɔ-

ɚəɌɜɑ ɖɚɘɛɌəɔɑɕ çɉɗɑɖɞɜɚəè ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ 

ɛɑɜɎɌɫ ɗɚɖɌɗɨəɌɫ ȻȬȶȽ, ɖɚɞɚɜɌɫ ɚɍɦɑɐɔəɔɗɌ Ɏ 

ɝɑɞɨ ɐɎɌ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌ ɏɗɌɎəɚɏɚ ɖɚɜ-

ɛɟɝɌ, ɖɌɍɔəɑɞ ȸȼȾ, ɛɫɞɨ ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɡ 

ɜɌɍɚɣɔɡ ɘɑɝɞ (Ȭȼȸ) ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ 

ȻȬȶȽ-ɝɑɜɎɑɜ. ȭɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɠɔɜɘɑəəɚɑ 

ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ (ȻȺ) ɎɜɌɣɌ, ɔɘɑɪɥɑɑ 

əɑɚɍɡɚɐɔɘɧɑ ɔəɝɞɜɟɘɑəɞɧ ɐɗɫ ɜɌɍɚɞɧ ɝ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ ɜɌɓəɧɡ ɘɚɐɌɗɨ-

əɚɝɞɑɕ. 

Ȯ 2010 ɏɚɐɟ ȸɌɜɔɔəɝɖɌɫ ɍɚɗɨəɔɢɌ Ɏɘɑɝɞɑ 

ɝ ɞɜɑɘɫ ɘɑɐɔɢɔəɝɖɔɘɔ ɟɣɜɑɒɐɑəɔɫɘɔ ɏɚɜɚɐɌ Ɏ 

ɜɌɘɖɌɡ ɛɔɗɚɞəɚɏɚ ɛɜɚɑɖɞɌ ɛɚ ɔəɔɢɔɌɞɔɎɑ ȶɚ-

ɘɔɞɑɞɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ȸɑɐɔɢɔəɝɖɚɏɚ ȴə-

ɠɚɜɘɌɢɔɚəəɚɏɚ ɂɑəɞɜɌ ɏɚɜɚɐɌ ȽɌəɖɞ-

ȻɑɞɑɜɍɟɜɏɌ (ȸȴȬɂ) ɚɍɦɑɐɔəɔɗɌɝɨ Ɏ ȱɐɔəɟɪ 

ȸɟɗɨɞɔɝɑɜɎɔɝəɟɪ ȾɑɗɑɖɚɘɘɟəɔɖɌɢɔɚəəɟɪ Ƚɔ-

ɝɞɑɘɟ (ȱȸȾȽ) ɝ ɢɑɗɨɪ ɝɚɓɐɌəɔɫ Ɏ ɏɚɜɚɐɑ ɑɐɔəɚɕ 

ɘɑɒɖɗɔəɔɣɑɝɖɚɕ ɍɌɓɧ ɢɔɠɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɚɞɐɑɗɑəɔɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ ɜɌɘɖɌɡ ɩɞɚɏɚ 

ɛɔɗɚɞəɚɏɚ ɛɜɚɑɖɞɌ ɝɔɗɌɘɔ ɖɚɘɛɌəɔɔ çFuji Filmè 

Ɏ ɍɚɗɨəɔɢɑ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɐɎɌ CR-ɖɚɘɛɗɑɖɝɌ 

ɐɗɫ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ əɌ ɠɚɞɚɝɞɔɘɟ-

ɗɔɜɟɑɘɧɡ ɗɪɘɔəɚɠɚɜɌɡ ɔ ɞɌɖɒɑ ɛɫɞɨ Ȭȼȸ ɗɌ-

ɍɚɜɌəɞɌ ɔ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ. ȾɑɗɑɖɚɘɘɟəɔɖɌ-

ɢɔɚəəɚɕ ɝɗɟɒɍɚɕ Ƚɘɚɗɨəɚɏɚ ɍɧɗɌ ɛɜɚɗɚɒɑəɌ 

ɚɛɞɚɎɚɗɚɖɚəəɌɫ ɝɑɞɨ, ɖɚɞɚɜɌɫ ɐɚɗɒəɌ ɍɧɗɌ ɚɍɦ-

ɑɐɔəɔɞɨ ɣɑɞɧɜɑ ɖɚɜɛɟɝɌ ɍɚɗɨəɔɢɧ ɝ ȱȸȾȽ ȸȴ-

Ȭɂ, ɓɌɗɚɒɔɎ ɚɝəɚɎɧ ɐɗɫ ɍɚɗɑɑ ɝɑɜɨɬɓəɚɕ ɛɚ 

ɘɌɝɤɞɌɍɟ ȼȴȽ ɍɚɗɨəɔɢɧ. 

Ɂɚɞɫ ɩɞɌ ɝɑɞɨ əɑ ɍɧɗɌ ɜɑɌɗɔɓɚɎɌəɌ Ɏ ɛɚɗ-

əɚɘ ɚɍɦɬɘɑ, ɞɑɘ əɑ ɘɑəɑɑ, ɝ ɑɬ ɛɚɘɚɥɨɪ ɛɚɫɎɔ-

ɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɑɜɑɐɌɎɌɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɟɐɌɗɬəəɧɕ ɌɜɡɔɎ ȱȸȾȽ ȸȴȬɂ ɝ 

ɚɐəɚɝɜɑɓɚɎɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ 

ɞɚɘɚɏɜɌɠɌ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɞɚɘɚɏɜɌɠɌ 

ɔ ɜɑəɞɏɑəɚɎɝɖɔɑ ɝəɔɘɖɔ ɝ ɐɎɟɡ CR-ɝɔɝɞɑɘ. 

ȹɌɜɫɐɟ ɝ ɩɞɔɘ ɔɘɑɗɌ ɘɑɝɞɚ Ɏɚɓɘɚɒəɚɝɞɨ ɓɌ-

ɛɜɌɤɔɎɌɞɨ ɔ ɛɚɗɟɣɌɞɨ ɔɓ ɌɜɡɔɎɌ ȱȸȾȽ ȸȴȬɂ 

ɝəɔɘɖɔ ɛɌɢɔɑəɞɚɎ, Ɏɧɛɚɗəɑəəɧɡ ɖɌɖ Ɏ ȸɌɜɔ-

ɔəɝɖɚɕ ɍɚɗɨəɔɢɑ, ɞɌɖ ɔ Ɏ ɐɜɟɏɔɡ ɐɎɑəɌɐɢɌɞɔ 

ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ ɏɚɜɚɐɌ. Ȼɚ ɝɟɞɔ ɩɞɚ 

ɍɧɗ ɛɜɚɜɧɎ Ɏ ɏɚɜɚɐɝɖɚɘ ɓɐɜɌɎɚɚɡɜɌəɑəɔɔ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɝɑɞɑɎɚɕ ɖɚɘɘɟəɔɖɌɢɔɔ, Ɏɚɓɘɚɒ-

əɚɝɞɔ ɛɑɜɑɐɌɣɔ ɔ ɌɜɡɔɎɔɜɚɎɌəɔɫ ɜɌɐɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɔɓ ɜɌɓɗɔɣəɧɡ ɟɣɜɑɒɐɑəɔɕ 

ɘɑɏɌɛɚɗɔɝɌ. 

ȽɚɓɐɌəɔɑ əɌ ɍɌɓɑ ɍɚɗɨəɔɢɧ ɜɑɏɔɚəɌɗɨəɚɏɚ 

ɝɚɝɟɐɔɝɞɚɏɚ ɢɑəɞɜɌ ɔ ɚɝəɌɥɑəɔɑ ɑɏɚ ɝɚɎɜɑɘɑə-

əɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɘ 64-ɝɜɑɓɚɎɧɘ ɖɚɘɛɨɪ-

ɞɑɜəɧɘ ɞɚɘɚɏɜɌɠɚɘ çDefinition ASè çSiemensè 

(ȯɑɜɘɌəɔɫ), Ɍ ɞɌɖɒɑ ɟɣɌɝɞɔɑ ɍɚɗɨəɔɢɧ Ɏ ɏɚɜɚɐ-

ɝɖɚɕ ɛɜɚɏɜɌɘɘɑ ɘɚɐɑɜəɔɓɌɢɔɔ ɛɜɔɎɑɗɚ Ɏ ɖɚəɢɑ 

2011 ɏɚɐɌ ɖ ɛɚɗəɚɕ ɓɌɘɑəɑ Ɏɝɑɏɚ ɌəɌɗɚɏɚɎɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ əɌ ɢɔɠɜɚɎɧɑ ɟɝɞɌəɚɎɖɔ. Ȼɚ ɛɜɚ-

ɏɜɌɘɘɑ ɘɚɐɑɜəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ɍɚɗɨ-

əɔɢɌ ɛɜɔɚɍɜɑɗɌ ɛɫɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚ-

ɝɘɚɞɜɚɎɧɡ ɝɞɌəɢɔɕ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ, ɞɜɔəɌ-

ɐɢɌɞɨ ɛɜɚɝɘɚɞɜɚɎɧɡ ɝɞɌəɢɔɕ ɎɜɌɣɌ-

ɖɗɔəɔɢɔɝɞɌ ɔ ȻȬȶȽ-ɝɑɜɎɑɜ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ 

2011 ɏɚɐɟ ɝɟɥɑɝɞɎɚɎɌɗɔ ɐɎɑ əɑɝɎɫɓɌəəɧɑ ɘɑɒ-

ɐɟ ɝɚɍɚɕ ɝɔɝɞɑɘɧ ȻȬȶȽ. ȭɧɗɌ ɛɚɐɏɚɞɚɎɗɑəɌ ɚɝ-

əɚɎɌ ɐɗɫ ɝɚɓɐɌəɔɫ Ɏ ɍɚɗɨəɔɢɑ ɍɚɗɑɑ ɛɚɗəɚɢɑə-

əɚɕ, ɏɗɚɍɌɗɨəɚɕ ȼȴȽ. 

Ƚ ɛɚɘɚɥɨɪ ɖɚɘɛɌəɔɔ çȮɔɞɌɝɚɠɞè Ɏ 2013 

ɏɚɐɟ ȸɌɜɔɔəɝɖɌɫ ɍɚɗɨəɔɢɌ ɝɞɌɗɌ ɚɐəɔɘ ɔɓ 

ɟɣɜɑɒɐɑəɔɕ ɏɚɜɚɐɌ, ɏɐɑ Ɏəɑɐɜɫɗɝɫ ɛɔɗɚɞəɧɕ 

ɛɜɚɑɖɞ ɛɚ ɚɜɏɌəɔɓɌɢɔɔ ɏɚɝɛɔɞɌɗɨəɚɕ ɔəɠɚɜɘɌ-

ɢɔɚəəɚɕ ɝɔɝɞɑɘɚɕ (ȯȴȽ). Ʉɗɔ ɛɌɜɌɗɗɑɗɨəɧɑ ɜɌ-

ɍɚɞɧ ɛɚ Ɏəɑɐɜɑəɔɪ ȯȴȽ ɔ ȼȴȽ Ɏ ɜɌɍɚɞɟ ɘəɚɏɚ-

ɛɜɚɠɔɗɨəɚɏɚ ɝɞɌɢɔɚəɌɜɌ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɝ ɛɑɜ-

ɝɛɑɖɞɔɎɚɕ ɔɡ ɔəɞɑɏɜɌɢɔɔ.  

Ȯ 2014 ɏɚɐɟ Ɏ ɍɚɗɨəɔɢɑ ɛɚɫɎɔɗɌɝɨ əɚɎɌɫ 

Ɏɑɜɝɔɫ ȻȬȶȽ ɝ əɑɛɚɗəɚɢɑəəɚɕ ȼȴȽ, ɖɚɞɚɜɟɪ 

ɟɝɞɌəɚɎɔɗɔ ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɖɚɘɛɌəɔɔ çFuji 

Filmè. ȹɌɖɚəɑɢ-ɞɚ ɍɧɗɔ ɛɚɐɖɗɪɣɑəɧ Ɏ ɝɑɞɨ Ɏɝɑ 

ɛɫɞɨ ɖɚɜɛɟɝɚɎ ɍɚɗɨəɔɢɧ, Ɏɝɑ ɌɛɛɌɜɌɞɧ ɚɞɐɑɗɌ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɖɜɚɘɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɟɝɞɌəɚɎɚɖ. Ȼɚɘɔɘɚ 13 ɖɗɔəɔɣɑɝɖɔɡ ɔ 5 ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɛɜɚɝɘɚɞɜɚɎɧɡ ɝɞɌəɢɔɕ Ɏ ɝɑɞɨ ɞɌɖɒɑ 

ɍɧɗɔ ɛɚɐɖɗɪɣɑəɧ ɜɑəɞɏɑəɚɎɝɖɔɕ ɌɜɡɔɎ ɔ ɐɎɌ 

ɌɖɞɚɎɧɡ ɖɚəɠɑɜɑəɢ-ɓɌɗɌ ɐɗɫ ɐɑɘɚəɝɞɜɌɢɔɔ 

ɢɔɠɜɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ.   

Ȯ ɛɜɚɢɑɝɝɑ ɩɖɝɛɗɟɌɞɌɢɔɔ ȻȬȶȽ ɔ ȼȴȽ 

ɝɞɚɗɖəɟɗɔɝɨ ɝɚ ɝɗɑɐɟɪɥɔɘɔ ɞɜɟɐəɚɝɞɫɘɔ: 

ð ɛɑɜɔɚɐɔɣɑɝɖɔ ɚɞɖɗɪɣɌɗɔɝɨ ɛɜɚɝɘɚɞɜɚ-

Ɏɧɑ ɝɞɌəɢɔɔ ɔɓ-ɓɌ ɝɍɚɑɎ Ɏ ɝɑɞɔ; 

ð əɑ Ɏɝɑ ɘɚɐɌɗɨəɚɝɞɔ ɢɔɠɜɚɎɚɏɚ ɚɍɚɜɟɐɚ-

ɎɌəɔɫ ɘɚɏɗɔ ɚɞɛɜɌɎɗɫɞɨ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ȻȬȶȽ-

ɝɑɜɎɑɜ ɔɓ-ɓɌ əɑɝɚɎɛɌɐɑəɔɫ ɝɞɌəɐɌɜɞɌ Digital 

Imaging and Communication in Medicine (DICOM 

ð ɢɔɠɜɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɔ ɔɡ ɛɑɜɑɐɌɣɌ Ɏ ɘɑ-

ɐɔɢɔəɑ), ɛɚɩɞɚɘɟ əɑ ɍɧɗɔ ɛɚɐɖɗɪɣɑəɧ Ɏ ɝɑɞɨ 

ȼȴȽ; 

ð əɑ ɝɘɚɏɗɔ ɐɚɍɔɞɨɝɫ ɛɚɗəɚɕ ɔəɞɑɏɜɌɢɔɫ 

ȯȴȽ ɔ ȼȴȽ; 
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ð əɑ ɛɚɗɟɣɔɗɚɝɨ ɚɞɜɌɍɚɞɌɞɨ ɝɔɝɞɑɘɟ ɑɐɔ-

əɚɕ ɓɌɛɔɝɔ ɔ ɜɑɏɔɝɞɜɌɢɔɔ ɛɌɢɔɑəɞɚɎ əɌ ɜɌɐɔɚ-

ɗɚɏɔɣɑɝɖɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ; 

ð əɑ ɝɘɚɏɗɔ ɜɑɤɔɞɨ ɛɜɚɍɗɑɘɟ ɝ ɛɜɔɝɎɚɑ-

əɔɑɘ ɑɐɔəɚɏɚ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ əɚɘɑɜɌ ɛɌɢɔɑə-

ɞɌ (ID), ɟɐɚɎɗɑɞɎɚɜɫɪɥɑɏɚ Ɏɝɑ ɘɚɐɌɗɨəɚɝɞɔ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ȯȴȽ; 

ð əɑ ɝɘɚɏɗɔ ɜɑɤɔɞɨ ɖɌɐɜɚɎɧɑ ɔ ɠɔəɌəɝɚ-

Ɏɧɑ ɛɜɚɍɗɑɘɧ ɝɚ ɝɛɑɢɔɌɗɔɝɞɌɘɔ IT, ɠɔɜɘɌɘɔ-

ɝɚɛɜɚɎɚɒɐɑəɔɫ ȻȬȶȽ ɔ ȼȴȽ. 

ȹɑɝɘɚɞɜɫ əɌ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ ɞɜɟɐəɚ-

ɝɞɔ ɚɜɏɌəɔɓɌɢɔɔ ɔ Ɏəɑɐɜɑəɔɫ ȻȬȶȽ ɔ ȼȴȽ Ɏ 

ɝɞɜɟɖɞɟɜɧ ɝɞɌɢɔɚəɌɜɌ, ɛɑɜɎɧɑ ɤɌɏɔ ɛɚ ɜɌɍɚɞɑ 

ɝ ɔəɠɚɜɘɌɢɔɚəəɧɘɔ ɝɔɝɞɑɘɌɘɔ ɝɜɌɓɟ ɒɑ ɛɚɖɌ-

ɓɌɗɔ ɔɡ ɏɗɌɎɑəɝɞɎɟɪɥɟɪ ɜɚɗɨ Ɏ ɛɚɎɧɤɑəɔɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȮɜɌɣ-

ɜɑəɞɏɑəɚɗɚɏ ɞɑɛɑɜɨ ɘɚɒɑɞ Ɏɚɕɞɔ Ɏ ȻȬȶȽ ɝ ɗɪ-

ɍɚɏɚ ɖɚɘɛɨɪɞɑɜɌ, ɛɚɐɖɗɪɣɑəəɚɏɚ Ɏ ȼȴȽ, ɓɌɛɜɚ-

ɝɔɞɨ ɔ ɛɚɗɟɣɔɞɨ ɝəɔɘɖɔ ɛɌɢɔɑəɞɌ, Ɏɧɛɚɗəɑə-

əɧɑ əɌ ɜɌɓəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɛɛɌɜɌɞɌɡ (ɘɚ-

ɐɌɗɨəɚɝɞɫɡ) Ɏ ɜɌɓəɚɑ Ɏɜɑɘɫ. ȸɚɒəɚ ɍɧɝɞɜɚ 

ɛɜɚɎɑɝɞɔ ɖɚəɞɜɚɗɨ əɌɐ ɐɔəɌɘɔɖɚɕ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ ɚɜɏɌəɚɎ ɔ ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚɍ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɌ. ȻȬȶȽ-ɌɜɡɔɎ 

ɝɞɌɗ ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɑɒɑɐəɑɎəɚɕ 

ɎɜɌɣɑɍəɚɕ, ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ, ɛɑɐɌɏɚɏɔɣɑɝɖɚɕ, 

əɌɟɣəɚɕ ɔ ɟɣɑɍəɚɕ ɜɌɍɚɞɑ əɑ ɞɚɗɨɖɚ ɝɚɞɜɟɐəɔ-

ɖɌɘɔ ɍɚɗɨəɔɢɧ, əɚ ɔ ɛɜɑɛɚɐɌɎɌɞɑɗɫɘɔ ɖɌɠɑɐɜ, 

ɝɞɟɐɑəɞɌɘɔ, ɎɜɌɣɌɘɔ ɔəɞɑɜəɌɘɔ, ɚɜɐɔəɌɞɚɜɌ-

ɘɔ. Ⱦɑɛɑɜɨ ɢɔɠɜɚɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɜɌɓəɧɡ ɘɚ-

ɐɌɗɨəɚɝɞɑɕ ɘɚɒəɚ ɗɑɏɖɚ ɎɧɍɜɌɞɨ ɔɓ ȻȬȶȽ-

ɌɜɡɔɎɌ ɔ ɎɝɞɌɎɔɞɨ Ɏ ɛɜɑɓɑəɞɌɢɔɔ ɖ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɔɘ ɖɚəɠɑɜɑəɢɔɫɘ ɔ ɞ.ɐ.. 

ȮɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ ɛɚɗɟɣɔɗɔ ɝɗɑɐɟɪɥɔɑ 

ɛɚɗɚɒɔɞɑɗɨəɧɑ Ɍɝɛɑɖɞɧ Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ: ɍɧɝɞ-

ɜɧɕ ɛɚɔɝɖ ɛɌɢɔɑəɞɌ ɛɚ ɍɌɓɑ ɐɌəəɧɡ; ɟɘɑəɨɤɑ-

əɔɑ ɛɜɚɢɑəɞɌ ɛɚɞɑɜɔ ɝəɔɘɖɚɎ; ɛɚɎɧɤɑəɔɑ ɞɚɣ-

əɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ; ɟɐɚɍɝɞɎɚ ɛɜɚɎɑɐɑəɔɫ ɖɚə-

ɝɟɗɨɞɌɢɔɕ ɔ ɖɚəɠɑɜɑəɢɔɕ; ɩɖɚəɚɘɔɫ ɜɌɍɚɣɑɏɚ 

Ɏɜɑɘɑəɔ. 

Ⱥɍɥɑɍɚɗɨəɔɣəɧɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɔ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɔɑ ɟɞɜɑəəɔɑ ɖɚəɠɑɜɑəɢɔɔ, ɖɌɖ   ɔ 

ɖɚəɠɑɜɑəɢɔɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ȸɌɜɔ-

ɔəɝɖɚɕ ɍɚɗɨəɔɢɧ, ɞɑɛɑɜɨ ɛɜɚɡɚɐɫɞ ɝ ɐɑɘɚə-

ɝɞɜɌɢɔɑɕ əɌ ɍɚɗɨɤɚɘ ɩɖɜɌəɑ ɜɑəɞɏɑəɚɎɝɖɔɡ, 

ȸȼȾ ɔ ȶȾ ɔɓɚɍɜɌɒɑəɔɕ, ɓɌɛɜɌɤɔɎɌɫ ɔɡ ɝ 

ȻȬȶȽ-ɝɑɜɎɑɜɌ. ȽɞɌɗɚ Ɏɚɓɘɚɒəɧɘ ɛɜɚɎɚɐɔɞɨ 

ɝɚɛɚɝɞɌɎɗɑəɔɫ ɝəɔɘɖɚɎ ɜɌɓəɧɡ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɘɚɐɌɗɨəɚɝɞɑɕ, ɚɢɑəɔɎɌɞɨ Ɏ ɐɔəɌɘɔɖɑ ɗɟ-

ɣɑɎɧɑ ɝɔɘɛɞɚɘɧ ɓɌɍɚɗɑɎɌəɔɕ, ɎɧɫɎɗɫɞɨ əɑɞɚɣ-

əɚɝɞɔ ɔ ɚɤɔɍɖɔ ɓɌɖɗɪɣɑəɔɕ ɎɜɌɣɑɕ-

ɐɔɌɏəɚɝɞɚɎ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɎɧɤɌɫ ɖɌɣɑɝɞɎɚ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɕ ɟɜɚɎɑəɨ ɎɜɌ-

ɣɑɕ. 

Ȯ 2015 ɏɚɐɟ Ɏ ɍɚɗɨəɔɢɑ ɓɌɜɌɍɚɞɌɗɔ ɚɍɑ ɝɔ-

ɝɞɑɘɧ ȼȴȽ ɔ ȯȴȽ, ɎɧɛɚɗəɑəɌ ɣɌɝɞɔɣəɌɫ ɔɡ ɔə-

ɞɑɏɜɌɢɔɫ, ɛɜɔɤɗɚ ɚɝɚɓəɌəɔɑ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɚɗəɚɢɑəəɚɏɚ  ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɜɌɍɚɞɑ ɍɚɗɨəɔ-

ɢɧ ȻȬȶȽ ɔ ȼȴȽ. Ⱦɑɛɑɜɨ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ ɘɚɏ 

ɛɚɗɟɣɔɞɨ ɝ ɞɑɜɘɔəɌɗɌ ȯȴȽ ɣɑɜəɚɎɔɖ ɛɜɚɞɚɖɚɗɌ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ɃɑɜəɚɎɔɖ ɛɜɚ-

ɞɚɖɚɗɌ ɠɚɜɘɔɜɚɎɌɗɝɫ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɜɔ ɛɑɣɌ-

ɞɔ ɖɗɔəɔɢɔɝɞɚɘ əɌɛɜɌɎɗɑəɔɫ əɌ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɌɢɔɑəɞɌ. Ȼɚɗɟɣɑəəɧɕ ɣɑɜəɚɎɔɖ ɎɜɌɣ-

ɜɑəɞɏɑəɚɗɚɏ ɛɜɑɎɜɌɥɌɗ Ɏ ɓɌɖɚəɣɑəəɚɑ ɓɌɖɗɪɣɑ-

əɔɑ ɛɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ ɔ ɝɚ-

ɡɜɌəɫɗ ɑɏɚ Ɏ ɛɌɛɖɑ ɏɚɞɚɎɧɡ ɓɌɖɗɪɣɑəɔɕ. ȸɚɒəɚ 

ɍɧɗɚ ɎɧɍɜɌɞɨ ɔɓ ɝɔɝɞɑɘɧ ȼȴȽ ɝəɔɘɖɔ ɛɌɢɔɑə-

ɞɌ ɔ ɝɚɡɜɌəɔɞɨ ɔɡ Ɏ ɛɌɛɖɑ ȯȴȽ. Ⱥɍɘɑə ɔəɠɚɜ-

ɘɌɢɔɑɕ ɘɑɒɐɟ ɝɔɝɞɑɘɌɘɔ ȼȴȽ ɔ ȯȴȽ ɛɚɓɎɚɗɫɗ 

ɖɗɔəɔɢɔɝɞɟ ɛɚɗɟɣɔɞɨ ɛɜɚɞɚɖɚɗ ɚɛɔɝɌəɔɫ ɝəɔɘ-

ɖɌ əɌ ɝɎɚɬɘ ɜɌɍɚɣɑɘ ɘɑɝɞɑ əɌ ɞɑɜɘɔəɌɗɑ ȯȴȽ, Ɍ 

ɞɌɖɒɑ ɟɎɔɐɑɞɨ ɝəɔɘɖɔ ɛɌɢɔɑəɞɌ əɌ ɛɜɚɝɘɚɞɜɚ-

Ɏɚɕ ɝɞɌəɢɔɔ.  ɉɞɚ ɐɌɗɚ Ɏɚɓɘɚɒəɚɝɞɨ ɖɗɔəɔɢɔ-

ɝɞɌɘ əɑ ɛɑɣɌɞɌɞɨ ɔ əɑ ɝɖɌəɔɜɚɎɌɞɨ ɛɜɚɞɚɖɚɗɧ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɍ ɖɚɛɔɜɚɎɌɞɨ 

ɔɡ ɛɜɔ ɝɚɓɐɌəɔɔ ɘɑɐɔɢɔəɝɖɔɡ ɐɚɖɟɘɑəɞɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ Ɏɧɛɔɝəɚɏɚ ɩɛɔɖɜɔɓɌ. ȴɝɛɚɗɨɓɟɫ ɛɜɚ-

ɝɘɚɞɜɚɎɟɪ ɝɞɌəɢɔɪ, ɎɜɌɣ-ɖɗɔəɔɢɔɝɞ ɘɚɏ ɓɌ-

ɛɜɚɝɔɞɨ ɔ ɛɚɗɟɣɔɞɨ ɝəɔɘɖɔ ɛɌɢɔɑəɞɌ, ɝɚɛɚɝɞɌ-

Ɏɔɞɨ ɛɜɚɞɚɖɚɗ-ɚɛɔɝɌəɔɑ ɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɔɓɚɍɜɌɒɑəɔɑɘ, ɝɌɘɚɝɞɚɫɞɑɗɨəɚ əɌɡɚɐɔɞɨ ɗɟɣɑ-

Ɏɧɑ ɝɔɘɛɞɚɘɧ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ. ȴɝ-

ɛɚɗɨɓɟɫ əɌ ɛɜɌɖɞɔɖɑ ɩɗɑɖɞɜɚəəɧɕ ɌɜɡɔɎ ɔɓɚɍ-

ɜɌɒɑəɔɕ, ɛɜɚɞɚɖɚɗɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɩɗɑɖɞɜɚəəɟɪ ɔɝɞɚɜɔɪ ɍɚɗɑɓəɔ Ɏ ɟɝɗɚɎɔ-

ɫɡ ɍɚɗɨəɔɢɧ ɝɖɚɜɚɕ ɛɚɘɚɥɔ ɎɜɌɣ-ɖɗɔəɔɢɔɝɞ 

ɞɑɛɑɜɨ ɘɚɒɑɞ ɍɚɗɑɑ ɚɛɑɜɌɞɔɎəɚ ɔ ɩɠɠɑɖɞɔɎəɚ 

ɜɌɍɚɞɌɞɨ, ɞ.ɑ. əɌɓəɌɣɌɞɨ ɗɑɣɑəɔɑ, ɚɞɝɗɑɒɔɎɌɞɨ 

ɐɔəɌɘɔɖɟ ɓɌɍɚɗɑɎɌəɔɫ, ɝɚɓɐɌɎɌɞɨ Ɏɧɛɔɝəɚɕ 

ɩɛɔɖɜɔɓ. ɃɬɞɖɌɫ ɜɌɍɚɞɌ ɔəɠɚɜɘɌɢɔɚəəɧɡ ɝɑɞɑɕ 

Ɏ ɝɞɌɢɔɚəɌɜɑ ɘɚɒɑɞ ɟɝɖɚɜɔɞɨ ɐɚɖɟɘɑəɞɚɚɍɚɜɚɞ 

ɜɌɓɗɔɣəɧɡ ɚɞɣɬɞɚɎ, ɓɌɛɜɚɝɚɎ ɔ ɚɞɎɑɞɚɎ əɌ əɔɡ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏəɑɐɜɑəɔɑ Ɏ ɜɌɍɚɞɟ ɚɞɐɑɗɌ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȻȬȶȽ ɔ ȼȴȽ ɛɜɔɎɑɗɚ ɖ 

ɛɚɝɞɑɛɑəəɚɘɟ ɚɝɎɚɑəɔɪ ɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɪ ɔɡ ɛɜɑɔɘɟɥɑɝɞɎ, ɛɚɎɧɝɔɎ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɖɌɖ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑ-

ɗɑəɔɫ, ɞɌɖ ɔ ɝɞɌɢɔɚəɌɜɌ Ɏ ɢɑɗɚɘ. ȻȬȶȽ Ɏ ɜɌɍɚ-

ɞɑ ɎɜɌɣɑɕ-ɖɗɔəɔɢɔɝɞɚɎ ɝɛɚɝɚɍɝɞɎɚɎɌɗɌ ɛɚɎɧ-

ɤɑəɔɪ ɟɜɚɎəɫ ɓəɌəɔɕ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ɔ əɑɐɚ-

ɝɞɌɞɖɌɡ ɚɞɐɑɗɨəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɛɚɘɚɏɌɗɌ Ɏ Ɏɧɍɚɜɑ ɌɗɏɚɜɔɞɘɌ ɗɟɣɑɎɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ. Ȯ ɛɑɜɝɛɑɖɞɔɎɑ ɐɌɗɨ-

əɑɕɤɑɑ Ɏəɑɐɜɑəɔɑ ɔ ɩɖɝɛɗɟɌɞɌɢɔɫ ȻȬȶȽ ɔ ȼȴȽ 

əɌɜɫɐɟ ɝ ɩɖɚəɚɘɔɑɕ ɍɚɗɨəɔɢɧ ɜɌɝɡɚɐɚɎ əɌ 

ɞɎɑɜɐɧɑ ɖɚɛɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɐɚɗɒəɚ ɛɜɚɐɚɗ-

ɒɔɞɨ əɌɜɌɥɔɎɌɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ, ɐɌɞɨ ɚɞɐɌɣɟ Ɏ Ɏɔɐɑ ɛɚɎɧɤɑəɔɫ ɟɜɚɎ-

əɫ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɎɜɌɣɑɍəɧɡ ɓəɌəɔɕ əɑ ɞɚɗɨɖɚ 

ɝɜɑɐɔ ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ, əɚ ɔ ɐɜɟɏɔɡ ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɝɞɌɢɔɚəɌɜɌ. 

ȬɜɡɔɞɑɖɞɟɜɌ ȻȬȶȽ ɖɚɘɛɌəɔɔ çɉɗɑɖ-

ɞɜɚəè. 

Ȼɚɝɗɑ ɚɍɥɑəɔɫ ɝ ɓɌɘɑɝɞɔɞɑɗɑɘ ɞɑɡəɔɣɑ-

ɝɖɚɏɚ ɐɔɜɑɖɞɚɜɌ ɛɚ IT ɛɜɚɑɖɞɌɘ ɖɚɘɛɌəɔɔ 

çɉɗɑɖɞɜɚəè ɔ ɔɓɟɣɑəɔɫ ɝɚɛɜɚɎɚɐɔɞɑɗɨəɚɕ ɖ ɝɔ-

ɝɞɑɘɑ ɐɚɖɟɘɑəɞɌɢɔɔ ɘɧ ɝɘɚɏɗɔ ɛɜɑɐɝɞɌɎɔɞɨ Ɏ 

ɚɍɥɑɘ Ɏɔɐɑ ɝɡɑɘɟ ɜɌɍɚɞɧ ɘɚɐɑɗɔ ȻȬȶȽ ɖɚɘɛɌ-

əɔɔ  çɉɗɑɖɞɜɚəè  (ȼɔɝ. 1).  ȶɌɖ  ɘɚɒəɚ  ɓɌɘɑɞɔɞɨ,  
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ɓɐɑɝɨ ɛɜɑɐɝɞɌɎɗɑəɌ ɝɚɎɜɑɘɑəəɌɫ ɢɑəɞɜɌɗɔɓɚ-

ɎɌəəɌɫ ɘɚɐɑɗɨ Ɍɜɡɔɞɑɖɞɟɜɧ ȻȬȶȽ. ȱɬ ɖɚə-

ɝɞɜɟɖɢɔɫ, ɝɚɏɗɌɝəɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ [9, 

10, 11], ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɚɎɜɑɘɑəəɧɘ ɞɑəɐɑəɢɔ-

ɫɘ Ɏ ɜɌɓɎɔɞɔɔ ȻȬȶȽ. 

Ȯ ɢɑəɞɜɌɗɔɓɚɎɌəəɚɕ ɝɔɝɞɑɘɑ ɑɝɞɨ ɞɚɗɨɖɚ 2 

ɩɗɑɘɑəɞɌ: ɫɐɜɚ (A, E, F, G, H) ɔ ɜɌɍɚɣɌɫ ɝɞɌəɢɔɫ 

(B). ȸɑɡɌəɔɓɘ ɜɌɍɚɞɧ ɝɔɝɞɑɘɧ ɝ ɛɚɐɚɍəɚɕ Ɍɜ-

ɡɔɞɑɖɞɟɜɚɕ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɓɌ-

ɛɜɚɝ ɔɓ ȼȴȽ ɛɚ ɛɜɚɞɚɖɚɗɟ ɝɞɌəɐɌɜɞɌ HL7 

(Health Lev el 7 ð ɝɑɐɨɘɚɕ ɟɜɚɎɑəɨ ɐɗɫ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ) ɛɜɔɡɚɐɔɗ Ɏ ȻȬȶȽ, ɛɜɚɢɑɝɝ ɚɍɜɌɍɚɞ-

ɖɔ ɔ ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ɍɚɗɑɑ əɑ ɛɜɚɔɝɡɚɐɔɞ Ɏ 

ɍɜɚɖɑɜɑ, ɩɞɚɞ ɠɟəɖɢɔɚəɌɗ Ɏɧɛɚɗəɫɑɞ ȻȬȶȽ. 

Ȼɜɚɔɝɡɚɐɔɞ ɛɜɚɎɑɜɖɌ ɐɌəəɧɡ, ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɘɚɐɌɗɨəɚɝɞɨ (modality), ɏɚɞɚɎɔɞɝɫ ɔəɠɚɜɘɌɢɔɫ 

ɖ ɐɌɗɨəɑɕɤɑɕ ɛɑɜɑɐɌɣɑ. Ȼɚɝɗɑ ɞɚɏɚ, ɖɌɖ ɛɚɗɟ-

ɣɑəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɝəɔɘɖɔ, Ɏɑɝɨ ɘɌɞɑɜɔɌɗ 

ɛɑɜɑɐɌɑɞɝɫ ɛɚ ɛɜɚɞɚɖɚɗɟ DICOM əɌ PACS 

DICOM ɝɑɜɎɑɜ, ɔɓɚɍɜɌɒɑəɔɫ ɝɚɡɜɌəɫɪɞɝɫ Ɏ Ɍɜ-

ɡɔɎɑ, ɖɚɛɔɔ ɔɓɚɍɜɌɒɑəɔɕ ɝɚɡɜɌəɫɪɞɝɫ Ɏ ɝɛɑ-

ɢɔɌɗɨəɧɡ ɜɌɓɐɑɗɌɡ. Ȯ ɩɞɚɕ ɘɚɐɑɗɔ əɑɞ ɛɚɝɜɑɐ-

əɔɖɚɎ, ɣɑɜɑɓ ɖɚɞɚɜɧɡ ɛɑɜɑɐɌɑɞɝɫ ɔəɠɚɜɘɌɢɔɫ. 

ɉɞɚ ɝɟɥɑɝɞɎɑəəɚ ɟɝɖɚɜɫɑɞ ɛɜɚɢɑɝɝ ɜɌɍɚɞɧ ɝɔ-

ɝɞɑɘɧ ɔ ɚɍɑɝɛɑɣɔɎɌɑɞ ɟɐɚɍɝɞɎɚ ɑɬ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɎɜɌɣɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȳɐɑɝɨ əɑɞ 

ɞɑɡəɔɣɑɝɖɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ ɏɜɟɛɛɔɜɚɎɌɞɨ ɜɌ-

ɍɚɣɔɑ ɝɞɌəɢɔɔ ɛɚ əɌɓəɌɣɑəɔɪ, ɖɌɖ ɩɞɚ ɍɧɗɚ Ɏ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɕ ɟɝɞɌɜɑɎɤɑɕ ɘɚɐɑɗɔ. ȱɥɑ ɚɐ-

əɚ ɝɟɥɑɝɞɎɑəəɚɑ ɛɜɑɔɘɟɥɑɝɞɎɚ ɢɑəɞɜɌɗɔɓɚ-

ɎɌəəɚɕ ɝɔɝɞɑɘɧ ȻȬȶȽ ð Ɏ Ɏɚɓɘɚɒəɚɝɞɔ ɑɬ ɜɌɝ-

ɤɔɜɑəɔɫ, ɛɜɔɣɑɘ ɖɌɖ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɚɍɌɎɗɑ-

əɔɫ əɚɎɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ 

əɚɎɧɡ ɘɚɐɌɗɨəɚɝɞɑɕ, ɞɌɖ ɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɟɎɑ-

ɗɔɣɑəɔɫ ɚɍɦɑɘɌ ɜɌɍɚɞ [11, 12].  

ȺɢɑəɖɌ Ɏɗɔɫəɔɫ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ əɌ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ 

ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ. 

ȴɓ 30 ɓɌɖɗɪɣɑəɔɕ ɛɚ ɝəɔɘɖɌɘ ɝ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɚɕ 12 (40%) ɔɘɑɗɔ ɎɌɒəɧɑ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɚɞɗɔɣɔɫ ɚɞ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɔɘ ɓɌɖɗɪɣɑ-

əɔɕ ɛɚ ɝəɔɘɖɌɘ ɍɑɓ ɚɍɜɌɍɚɞɖɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ 

ɔɓ 30 ɓɌɖɗɪɣɑəɔɕ ɖ ɝəɔɘɖɌɘ ɍɑɓ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ 5 (17%) ɔɘɑɗɔ ɎɌɒəɧɑ ɖɗɔəɔɣɑɝɖɔɑ 

ɚɞɗɔɣɔɫ ɚɞ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɔɘ ɓɌɖɗɪɣɑəɔɕ ɛɚ 

ɝəɔɘɖɌɘ ɝ ɚɍɜɌɍɚɞɖɚɕ.  ɉɞɔ ɐɌəəɧɑ ɛɜɑɐɝɞɌɎ-

ɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1 ɔ əɌ ɜɔɝɟəɖɌɡ 2 ɔ 3.  

ȭɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɝɛɚɝɚɍɚɎ 

ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ Ɏɗɔɫɑɞ 

əɌ  ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ  ɞɚɣəɚɝɞɨ  ɜɑəɞɏɑəɚɗɚɏɔɣɑ- 

 

ȼɔɝ.1. 

ȼɔɝ. 1. ȬɜɡɔɞɑɖɞɟɜɌ PACS "ɉɗɑɖɞɜɚə" Ɏ ɚɍɥɑɘ Ɏɔɐɑ. 

A ð ȻȬȶȽ-ɝɑɜɎɑɜ. 

B ð ȼɌɍɚɣɌɫ ɝɞɌəɢɔɫ, ɝ ɖɚɞɚɜɚɕ ɔɓɚɍɜɌɒɑəɔɑ ɛɚɝɞɟɛɌɑɞ əɌ ɝɑɜɎɑɜ ɔ əɌ ɖɚɞɚɜɟɪ ɛɜɔɡɚɐɔɞ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɛɚɝɗɑ ɓɌɛɜɚɝɌ. 

C ð ȸɚɐɟɗɨ ɚɍɜɌɍɚɞɖɔ ɓɌɛɜɚɝɌ ɝɞɌəɐɌɜɞɌ HL7. Ȼɚɐɚɍəɧɕ ɘɚɐɟɗɨ əɑ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɐɗɫ 

ȻȬȶȽ, ɚɐəɌɖɚ ɑɏɚ əɌɗɔɣɔɑ ɛɜɔɐɌɑɞ ɍɚɗɨɤɟɪ ɏɔɍɖɚɝɞɨ ɝɔɝɞɑɘɑ. 

D ð ȸɚɐɟɗɨ ɚɍɜɌɍɚɞɖɔ ɓɌɛɜɚɝɚɎ ɝɞɌəɐɌɜɞɌ DICOM. ɉɞɚɞ ɘɚɐɟɗɨ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɫɎɗɫɑɞɝɫ ɚɍɫɓɌ-

ɞɑɗɨəɧɘ Ɍɞɜɔɍɟɞɚɘ ȻȬȶȽ. 

E ð Web-ɌɜɡɔɎ ɐɗɫ ɐɚɝɞɟɛɌ ɝ ɖɗɔəɔɣɑɝɖɚɕ (ɚɓəɌɖɚɘɔɞɑɗɨəɚɕ) ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɝɞɌəɢɔɔ. 

F ð ȭɌɓɌ ɐɌəəɧɡ ɐɗɫ ɡɜɌəɑəɔɫ ɝɚɛɜɚɎɚɐɔɞɑɗɨəɧɡ ɖ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɝəɔɘɖɌɘ ɐɌəəɧɡ, Postrgre 

SQL. 

G ð ȭɗɚɖ ɡɜɌəɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ. ɁɜɌəɑəɔɑ ɔɡ Ɏ ɍɌɓɑ ɐɌəəɧɡ Ɏ ɞɑɚɜɔɔ Ɏɚɓɘɚɒəɚ, əɚ 

əɌ ɛɜɌɖɞɔɖɑ əɑ ɛɜɔɘɑəɫɑɞɝɫ, ɜɌɓɐɑɗɨəɚɑ ɡɜɌəɑəɔɑ ɐɌɑɞ ɛɜɑɔɘɟɥɑɝɞɎɚ Ɏ ɝɖɚɜɚɝɞɔ ɜɌɍɚɞɧ ɝɔɝɞɑ-

ɘɧ. 

H ð ȭɗɚɖ ɟɛɜɌɎɗɑəɔɫ. Ⱦɑɡəɔɣɑɝɖɔɕ ɍɗɚɖ Ɏ ɛɜɚɢɑɝɝɑ ɜɌɍɚɞɧ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ. 
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ɝɖɔɡ ɓɌɖɗɪɣɑəɔɕ Ɏ ɜɌɍɚɞɑ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ. 

ɂɔɠɜɚɎɌɫ ɚɍɜɌɍɚɞɖɌ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ 

ɛɚɓɎɚɗɫɗɌ ɝ ɍɚɗɨɤɑɕ ɐɚɗɑɕ Ɏɑɜɚɫɞəɚɝɞɔ əɌɡɚ-

ɐɔɞɨ ɐɑɞɌɗɔ ɔɓɚɍɜɌɒɑəɔɫ, əɚɎɧɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɑ ɝɔɘɛɞɚɘɧ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɞɚɣəɑɑ Ɏɧəɚ-

ɝɔɞɨ ɓɌɖɗɪɣɑəɔɑ ɛɚ ɚɍɜɌɍɚɞɌəəɚɘɟ ɝəɔɘɖɟ Ɏ 

ɝɜɌɎəɑəɔɔ ɝɚ ɝəɔɘɖɚɘ ɍɑɓ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ. ȽɞɌ-

ɞɔɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɍɧɗɌ ɛɚɐɞɎɑɜɒɐɑəɌ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ɡɔ-

ɖɎɌɐɜɌɞ ȻɔɜɝɚəɌ (p=0,045).  

ȴəɞɑɜɑɝɑə ɞɚɞ ɠɌɖɞ, ɣɞɚ Ɏɜɑɘɑəɔ ɐɗɫ ɓɌ-

ɖɗɪɣɑəɔɫ ɛɚ ɢɔɠɜɚɎɚɘɟ ɝəɔɘɖɟ ɝ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɚɕ ɍɧɗɚ ɓɌɞɜɌɣɑəɚ Ɏ ɝɜɑɐəɑɘ 4,6Ñ0,447 

ɘɔəɟɞ, ɣɞɚ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɨɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ 

Ɏɜɑɘɑəɑɘ ɐɗɫ ɓɌɖɗɪɣɑəɔɫ ɛɚ əɑɚɍɜɌɍɚɞɌəəɚɘɟ 

ɝəɔɘɖɟ, ɖɚɞɚɜɚɑ ɝɚɝɞɌɎɔɗɚ Ɏ ɝɜɑɐəɑɘ 3,1Ñ 0,368 

ɘɔəɟɞ (ȼɔɝ. 4).  

ȹɌ ɜɔɝɟəɖɑ 4 Ɏɔɐəɚ, ɣɞɚ ɔəɞɑɜɎɌɗɧ Ɏɜɑ-

ɘɑəɔ, ɓɌɞɜɌɣɑəəɚɏɚ ɐɗɫ  ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ 

ɔ ɔɡ ɚɛɔɝɌəɔɑ, əɑ ɛɑɜɑɝɑɖɌɪɞɝɫ. ɉɞɚ ɏɚɎɚɜɔɞ ɚ 

ɞɚɘ, ɣɞɚ ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɜɌɓɗɔɣɔɫ ɐɚɝɞɚɎɑɜəɚ 

ɓəɌɣɔɘɧ. ȰɚɎɑɜɔɞɑɗɨəɌɫ Ɏɑɜɚɫɞəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 

95,5%.  

ȬəɌɗɔɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɛɚɝɚɍɚɎ ɛɚɝɞɛɜɚ-

ɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɜɌɍɚɞɑ 

ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ.   

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɌəɖɑɞɔɜɚɎɌəɔɫ ɖɌɝɌɑɘɚ 

ɣɌɝɞɚɞɧ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ Ɏ əɑɏɌɞɔɎɑ ɗɔ-

ɍɚ ɛɚɓɔɞɔɎɑ 17 ɣɑɗ (95%) ɜɑəɞɏɑəɚɗɚɏɚɎ ɚɞɎɑɞɔ-

ɗɔ, ɣɞɚ ɛɜɑɐɛɚɣɔɞɌɪɞ əɑɏɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɛɚɓɔɞɔɎəɚɘɟ. Ȯ ɞɌɖɚɘ Ɏɔɐɑ ɛɗɚɞəɧɑ ɝɞɜɟɖɞɟɜɧ 

(ɖɚɝɞɔ) Ɏɧɏɗɫɐɫɞ ɍɑɗɧɘɔ, Ɍ ɛɜɚɓɜɌɣəɧɑ (ɗɬɏɖɔɑ) 

ð ɣɬɜəɧɘɔ. ȼɌɝɝɘɌɞɜɔɎɌɑɞ ɗɪɍɧɑ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ ɔ Ɏ ɛɚɓɔɞɔɎɑ, ɔ Ɏ əɑɏɌɞɔɎɑ ɗɔɤɨ 1 ɣɑɗ 

(5%). ȻɜɑɐɛɚɣɔɞɌɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɞɚɗɨɖɚ əɑɏɌ-

ɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, əɑ ɛɜɔɘɑəɫɫ ɔəɎɑɜɝɔɪ, 

ɞɌɖɒɑ 1 (5%) ɎɜɌɣ. ȴɝɛɚɗɨɓɟɪɞ Ɏ ɜɌɍɚɞɑ ɞɚ ɔ 

ɐɜɟɏɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɝɖɑɗɑɞɌ ð 1 

ɣɑɗ (5%), ɛɜɔ ɓɌɍɚɗɑɎɌəɔɫɡ ɘɚɣɑɛɚɗɚɎɚɕ ɝɔɝɞɑ-

ɘɧ ð 2 ɣɑɗ (11%), Ɏ ɝɗɚɒəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɝɗɟɣɌɫɡ ð 3 ɣɑɗ (17%), ɞɚɗɨɖɚ ɛɜɔ ɛɌɞɚɗɚɏɔɔ ɗɬɏ-

ɖɔɡ ð 3 ɣɑɗ (17%). Ƚɑɘɨ ɎɜɌɣɑɕ (39%) ɔɝɛɚɗɨɓɟ-

ɪɞ əɑɏɌɞɔɎ ɔ ɛɚɓɔɞɔɎ ɚɍɫɓɌɞɑɗɨəɚ ɛɜɔ ɛɌɞɚɗɚ-

ɏɔɔ ɗɬɏɖɔɡ, ɝɖɑɗɑɞɌ, ɒɔɎɚɞɌ. ȻɚɓɔɞɔɎəɚɑ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɐɑɗɌɑɞ ɗɬɏɚɣ-

əɟɪ ɞɖɌəɨ ɫɜɖɚɕ, Ɍ ɖɚɝɞɔ ɔ ɛɗɚɞəɧɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɑ ɚɣɌɏɔ ð ɞɬɘəɧɘɔ. ȹɌ ɝɎɑɞɗɚɘ ɠɚəɑ ɡɚ-

ɜɚɤɚ ɖɚəɞɜɌɝɞɔɜɟɪɞɝɫ ɛɗɚɞəɧɑ ɩɗɑɘɑəɞɧ, 

ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ   ɛɑɜɑɗɚɘɧ   ɜɬɍɑɜ.   ȰɎɟɘ  

ȾɌɍɗɔɢɌ 1. ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔɘɑəɑəɔɫ ɝɛɚɝɚɍɚɎ ɛɚɝɞɛɜɚɢɑɝɝɔəɏɌ.   

 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʩʥʠʤʢʫ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʦʩʦʙʦʚ ʧʦʩʪ- 

ʦʙʨʘʙʦʪʢʠ 

ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʩʥʠʤʢʫ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ  ʧʦʩʪ-

ʦʙʨʘʙʦʪʢʠ 

ɹʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦ 12 5 

ʄʝʥʝʝ ʠʣʠ ʪʘʢ ʞʝ ʠʥ-

ʬʦʨʤʘʪʠʚʥʦ 

18 25 

ɺʩʝʛʦ 30 30 
 

40%

60%

˾͊ͫͻ͔͙ͦ͗͒ͤΎ 
͋·͙͡ 
͍·Ύ͍͔ͤ͡·

˾͊ͫͻ͔͙ͦ͗͒ͤΎ 
͔ͤ ͋·͙͡ 
͍·Ύ͍͔ͤ͡·

 

ȼɔɝ.2. 

ȼɔɝ. 2.  

Ȱɚɗɫ ɝɗɟɣɌɑɎ, ɖɚɏɐɌ Ɏ ɡɚɐɑ ɛɜɚɝɘɚɞɜɌ ɝəɔɘ-

ɖɚɎ ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɝɡɚɒɐɑəɔɫ Ɏ 

ɓɌɖɗɪɣɑəɔɫɡ ɛɚ ɝəɔɘɖɌɘ ɍɑɓ əɑɬ. 

 

ȼɔɝ.3. 

ȼɔɝ. 3.  

Ȱɚɗɫ ɝɗɟɣɌɑɎ, ɖɚɏɐɌ Ɏ ɡɚɐɑ ɛɜɚɝɘɚɞɜɌ ɝəɔɘɖɚɎ 

ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɍɧɗɔ ɎɧɫɎɗɑ-

əɧ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɝɡɚɒɐɑəɔɫ Ɏ ɓɌ-

ɖɗɪɣɑəɔɫɡ ɛɚ ɝəɔɘɖɌɘ ɝ ɛɜɔɘɑəɑəɔɑɘ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ. 
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ɜɑəɞɏɑəɚɗɚɏɌɘ ɗɑɏɣɑ əɌɡɚɐɔɞɨ Ɏ ɛɚɓɔɞɔɎɑ ɖɌɘəɔ 

Ɏ ɛɚɣɖɌɡ ɔ ɘɚɣɑɞɚɣəɔɖɌɡ. 

ɀɔɗɨɞɜɌɢɔɫ ɝ ɛɚɘɚɥɨɪ ɘɌɞɑɘɌɞɔɣɑɝɖɔɡ 

ɌɗɏɚɜɔɞɘɚɎ ɛɚɓɎɚɗɫɑɞ ɔɓɍɌɎɔɞɨ ɔɓɚɍɜɌɒɑəɔɑ ɚɞ 

ɛɚɘɑɡ, əɑɣɬɞɖɚɝɞɑɕ, ɤɟɘɌ, ɎɧɓɎɌəəɧɡ ɖɌɖ ɝɌ-

ɘɔɘ ɛɌɢɔɑəɞɚɘ, ɞɌɖ ɔ ɞɑɡəɔɖɚɕ, ɞɚɖɌɘɔ Ɏ ɩɗɑɖ-

ɞɜɔɣɑɝɖɔɡ ɢɑɛɫɡ. Ⱥɍɚɝɞɜɫɑɞ ɖɚəɞɟɜɧ ɖɚɘɌəɐɌ 

Sharpen, ɐɑɗɌɫ ɏɜɌəɔɢɧ ɞɖɌəɑɕ ɍɚɗɑɑ ɣɬɞɖɔɘɔ. 

ȶɚɘɌəɐɌ Sharpen, ɞɌɖ əɌɓɧɎɌɑɘɧɕ çɛɝɑɎɐɚɜɑ-

ɗɨɑɠè ɘɚɒɑɞ ɍɧɞɨ ɜɌɓəɚɕ Ɏɑɗɔɣɔəɧ: 2ɡ2, 3ɡ3, 

5ɡ5. ȶɚɘɌəɐɌ Smooth ɐɑɗɌɑɞ ɔɓɚɍɜɌɒɑəɔɑ 

ɛɗɌɎəɧɘ, ɟɍɔɜɌɑɞ ɓɑɜəɔɝɞɚɝɞɨ, ɞ.ɑ. ɤɟɘɧ. ȺəɌ 

ɞɌɖɒɑ ɜɌɓɗɔɣɌɑɞɝɫ ɛɚ Ɏɑɗɔɣɔəɑ: 3ɡ3, 5ɡ5. Ƚɛɑ-

ɢɔɌɗɨəɧɑ ɠɔɗɨɞɜɧ Fon Equalize Low, Middle, 

High, Ɍ ɞɌɖɒɑ ɛɜɚɏɜɌɘɘɌ ɚɛɞɔɘɔɓɌɢɔɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣɤɌɪɞ Ɏɔɓɟ-

Ɍɗɨəɟɪ ɖɌɜɞɔəɟ ɐɗɫ ɛɚɗɨɓɚɎɌɞɑɗɫ. ȹɌɞɔɎəɚɑ 

ɢɔɠɜɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ 16 ɍɔɞəɚɑ ɔ ɔɘɑɑɞ 65 

536 ɚɞɞɑəɖɚɎ ɝɑɜɚɏɚ. ȸɚəɔɞɚɜ ɖɚɘɛɨɪɞɑɜɌ ɘɚ-

ɒɑɞ ɚɞɜɌɓɔɞɨ 256 ɚɞɞɑəɖɚɎ ɝɑɜɚɏɚ, Ɍ ɏɗɌɓ ɣɑɗɚ-

ɎɑɖɌ ɜɌɓɗɔɣɌɑɞ ɗɔɤɨ 60-80 ɚɞɞɑəɖɚɎ. ȻɜɚɏɜɌɘ-

ɘɧ ɠɔɗɨɞɜɚɎ ɔ ɚɛɞɔɘɔɓɌɢɔɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ 

ɐɔɌɛɌɓɚəɌ əɌɝɞɜɌɔɎɌɪɞ ɔɓɚɍɜɌɒɑəɔɑ ɐɗɫ ɏɗɌɓɌ 

ɛɚɗɨɓɚɎɌɞɑɗɫ. Ȯ ɛɜɚɏɜɌɘɘɑ ɖɚɘɛɌəɔɔ çɉɗɑɖ-

ɞɜɚəè ɓɌɗɚɒɑəɧ ɐɎɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ Ɍɗɏɚɜɔɞ-

ɘɌ ɠɔɗɨɞɜɌɢɔɔ. ȻɑɜɎɔɣəɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɚɍɜɌ-

ɍɌɞɧɎɌɑɞɝɫ ɚɐəɔɘ ɔɓ ɛɜɑɐɗɚɒɑəəɧɡ ɠɔɗɨɞɜɚɎ, 

əɌɛɜɔɘɑɜ, Sharpen 3ɡ3, Ɍ ɓɌɞɑɘ ɛɚɗɟɣɑəəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ ɎəɚɎɨ ɚɍɜɌɍɌɞɧɎɌɑɞɝɫ, əɚ ɟɒɑ 

ɐɜɟɏɔɘ ɠɔɗɨɞɜɚɘ, əɌɛɜɔɘɑɜ, Smooth. ȶɚɘɍɔəɌ-

ɢɔɪ ɠɔɗɨɞɜɚɎ ɛɚɐɍɔɜɌɑɞ ɎɜɌɣ-ɜɑəɞɏɑəɚɗɚɏ. 

ȶɚɘɛɌəɔɫ ɛɜɚɔɓɎɚɐɔɞɑɗɨ ɛɜɑɐɗɌɏɌɑɞ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɠɔɗɨɞɜɌɢɔɔ: ɝəɌɣɌɗɌ 

Sharpen ɐɗɫ ɛɚɎɧɤɑəɔɫ ɣɬɞɖɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ, 

Ɍ ɓɌɞɑɘ ð Smooth ɐɗɫ ɟɝɞɜɌəɑəɔɫ ɓɑɜəɔɝɞɚɝɞɔ 

ɠɜɌɏɘɑəɞɚɎ ɝəɔɘɖɌ. Ȯ ɛɚɝɗɑɐəɔɡ ɛɜɚɏɜɌɘɘɌɡ 

ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ, Ɏɘɑɝɞɚ ɝɛɑɢɔɌɗɨəɧɡ ɠɔɗɨɞɜɚɎ 

Fon Equalize, ɛɜɑɐɗɌɏɌɑɞɝɫ ɚɛɞɔɘɔɓɌɢɔɫ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ ɝ ɖɚɩɠɠɔɢɔɑəɞɚɘ ɚɞ 1 ɐɚ 

15 ɑɐɔəɔɢ. Ȯ ɝɎɚɑɕ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɌɍɚɞɑ 3 

(17%) ɜɑəɞɏɑəɚɗɚɏɌ ɍɚɗɨəɔɢɧ Ɏɚɚɍɥɑ əɑ ɔɝɛɚɗɨ-

ɓɟɪɞ ɠɔɗɨɞɜɌɢɔɪ, ɚɝɞɌɗɨəɧɑ ɒɑ 15 (83%) ɔɝ-

ɛɚɗɨɓɟɪɞ ɞɟ ɔɗɔ ɔəɟɪ ɠɔɗɨɞɜɌɢɔɪ. Ȼɚ ɣɌɝɞɚɞɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ 3 (17%) ɎɜɌɣɌ ɎɝɑɏɐɌ ɛɜɔɘɑəɫɪɞ 

ɠɔɗɨɞɜɌɢɔɪ, 5 (28%) ð əɑ ɍɚɗɑɑ, ɣɑɘ Ɏ 50% ɝɗɟ-

ɣɌɑɎ, Ɍ 10 (55%) ɜɑəɞɏɑəɚɗɚɏɚɎ ɎɖɗɪɣɌɪɞ ɠɔɗɨ-

ɞɜɌɢɔɪ ɛɜɔ ɌəɌɗɔɓɑ ɝəɔɘɖɚɎ Ɏ 50-100% ɝɗɟɣɌ-

ɑɎ. ɃɌɥɑ Ɏɝɑɏɚ ɛɜɑɐɛɚɣɔɞɌɪɞ High Fon Equalize. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɝɗɑɐɟɑɘɚɏɚ ɚɜɏɌəɌ 4 (22%) 

ɎɜɌɣɌ ɔɝɛɚɗɨɓɟɪɞ Ɏɝɑ Ɏɑɗɔɣɔəɧ ɠɔɗɨɞɜɌɢɔɔ 

(Low, Middle, High). Ʉɑɝɞɨ (33%) ɎɜɌɣɑɕ ɎɝɑɏɐɌ 

ɎɖɗɪɣɌɑɞ ɠɔɗɨɞɜɌɢɔɪ ɛɜɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɫɡ Ɏ ɗɬɏɖɔɡ ɗɔɍɚ Ɏ ɝɖɑɗɑɞɑ. 

Ȼɚ ɘəɑəɔɪ 4 (22%) ɜɑəɞɏɑəɚɗɚɏɚɎ 

ɚɍɚɝɞɜɑəɔɑ ɖɚəɞɟɜɚɎ ɝɞɜɟɖɞɟɜ ɔɓɚɍɜɌɒɑəɔɫ 

(Sharpen) əɑɚɍɡɚɐɔɘɚ ɞɚɗɨɖɚ ɐɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɔ Ɏ ɗɬɏɖɔɡ ɔ Ɏ ɖɚɝɞɫɡ, 6 (34%) 

ɎɜɌɣɑɕ ɛɜɔɘɑəɫɪɞ ɚɍɚɝɞɜɑəɔɑ Ɏ 100% ɝɗɟɣɌɑɎ, 

ɖɌɖɚɕ ɍɧ ɚɜɏɌə ɔɗɔ ɚɍɗɌɝɞɨ ɣɑɗɚɎɑɖɌ əɑ ɚɍɝɗɑ-

ɐɚɎɌɗɔ. Ȯ ɛɚɎɝɑɐəɑɎəɚɕ ɜɌɍɚɞɑ ɚɍɚɝɞɜɑəɔɑ ɖɚə-

ɞɟɜɚɎ ɔɝɛɚɗɨɓɟɑɞ 11 (61%) ɎɜɌɣɑɕ ɝ ɣɌɝɞɚɞɚɕ 

ɍɚɗɑɑ 50%. ȮɌɒəɚ əɑ ɓɌɍɧɎɌɞɨ, ɣɞɚ ɚɛɢɔɫ 

Sharpen ɛɜɔɐɌɬɞ ɎɧɜɌɓɔɞɑɗɨəɚɝɞɨ ɗɬɏɚɣəɚɘɟ 

ɜɔɝɟəɖɟ, ɣɞɚ ɘɚɒəɚ ɛɜɔəɫɞɨ ɓɌ ɛəɑɎɘɚɠɔɍɜɚɓ. 

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɑɜɎɚəɌɣɌɗɨəɚ ɜɑəɞɏɑəɚɏɜɌɘɘɟ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɌɐɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɍɑɓ 

ɚɍɚɝɞɜɑəɔɫ ɖɚəɞɟɜɚɎ. 

ȶɚɘɌəɐɌ ɝɏɗɌɒɔɎɌəɔɫ (Smooth) əɌ ɛɜɌɖ-

ɞɔɖɑ ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɑɒɑ ɚɍɚɝɞɜɑəɔɫ, ɗɔɤɨ Ɏ 

10% ɝɗɟɣɌɑɎ. Ⱦɚɗɨɖɚ 6 (33%) ɎɜɌɣɑɕ ɛɜɔɘɑəɫɪɞ 

ɐɌəəɟɪ ɚɛɢɔɪ. ȴɓ əɔɡ ɚɐəɌ ɛɚɗɚɎɔəɌ ɝɏɗɌɒɔ-

ɎɌɑɞ ɔɓɚɍɜɌɒɑəɔɑ ɛɚɝɗɑ ɚɍɚɝɞɜɑəɔɫ ɖɚəɞɟɜɚɎ 

(Smooth 3ɡ3), ɐɜɟɏɌɫ ð ɛɑɜɑɐ ɛɑɣɌɞɨɪ ɝəɔɘɖɌ, 

ɣɞɚɍɧ ɟɍɜɌɞɨ ɓɑɜəɌ ɤɟɘɌ. ȶɚɘɌəɐɟ Smooth 5ɡ5 

əɔɖɞɚ əɑ ɔɝɛɚɗɨɓɟɑɞ. ȹɑ Ɏɔɐɫɞ Ɏɚɚɍɥɑ əɔɖɌɖɚɏɚ 

ɝɘɧɝɗɌ Ɏ ɝɏɗɌɒɔɎɌəɔɔ 12 (67%) ɎɜɌɣɑɕ, ɛɚɩɞɚ-

ɘɟ ɔ əɑ ɜɑɌɗɔɓɟɪɞ ɛɚɗɚɒɔɞɑɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ɐɌəəɚɕ ɚɍɜɌɍɚɞɖɔ.  

ɃɌɝɞɨ ɝəɔɘɖɌ, ɎɧɐɑɗɑəəɌɫ Ɏ ɚɖəɚ ɚɍɗɌɝɞɔ 

ɛɜɚɝɘɚɞɜɌ, ɘɚɒəɚ ɘɌɝɤɞɌɍɔɜɚɎɌɞɨ, ɞ.ɑ. ɟɎɑɗɔ-

ɣɔɎɌɞɨ ɔɗɔ ɟɘɑəɨɤɌɞɨ ɔɓɚɍɜɌɒɑəɔɑ, ɐɑɗɌɫ ɍɚ-

ɗɑɑ ɔɗɔ ɘɑəɑɑ ɛɚɐɜɚɍəɧɘɔ ɠɜɌɏɘɑəɞɧ ɝəɔɘɖɌ. 

ɉɞɚ ɞɜɑɍɟɑɞɝɫ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔ ɌəɌɗɔɓɑ ɖɌɖɔɡ-

ɗɔɍɚ ɘɑɗɖɔɡ ɐɑɞɌɗɑɕ ɔɓɚɍɜɌɒɑəɔɫ.  Ȼɜɚɝɘɚɞɜ 

ɝəɔɘɖɌ Ɏ ɜɌɓəɚɘ ɘɌɝɤɞɌɍɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚɩɠ-

ɠɔɢɔɑəɞɌɘɔ. Ȼɚ ɐɌəəɧɘ ɌəɖɑɞɔɜɚɎɌəɔɫ 16 

(89%) ɜɑəɞɏɑəɚɗɚɏɚɎ ɔɝɛɚɗɨɓɟɪɞ ɟɎɑɗɔɣɑəɔɑ ɛɜɔ 

ɌəɌɗɔɓɑ ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ. ɉɞɚɕ ɚɛɢɔɑɕ 

ɛɚɗɨɓɟɪɞɝɫ 12 (67%) ɎɜɌɣɑɕ əɑ ɣɌɥɑ, ɣɑɘ Ɏ 50% 

ɝɗɟɣɌɑɎ. Ⱦɚɗɨɖɚ 4 (22%) ɎɜɌɣɌ ɛɜɔɘɑəɫɪɞ ɟɎɑ-

ɗɔɣɑəɔɑ Ɏ 70% ɝɗɟɣɌɑɎ ɔ ɣɌɥɑ. ȿɎɑɗɔɣɔɎɌɑɞ 

ɠɜɌɏɘɑəɞ ɝəɔɘɖɌ Ɏ 2 ɜɌɓɌ 6 (33%) ɎɜɌɣɑɕ, Ɏ 1,5 

ɜɌɓɌ ð 4 (22%). Ȼɜɔɘɑəɫɪɞ ɟɎɑɗɔɣɑəɔɑ 10 (56%) 

ɜɑəɞɏɑəɚɗɚɏɚɎ ɛɜɔ ɌəɌɗɔɓɑ ɜɑəɞɏɑəɚɏɜɌɘɘ ɝ ɛɌ-

ɞɚɗɚɏɔɑɕ ɗɬɏɖɔɡ ɔ ɝɖɑɗɑɞɌ. ȷɟɛɌ ɛɚɓɎɚɗɫɑɞ ɐɑɞɌ-

ɗɔɓɔɜɚɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɑ, ɚɢɑəɔɎɌɞɨ ɝɞɜɟɖɞɟɜɟ 

ɔ ɖɚəɞɟɜɧ ɚɣɌɏɚɎ, ɜɔɝɟəɚɖ ɔ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɘɑɗɖɔɡ ɐɑɞɌɗɑɕ ɚɍɦɑɖɞɌ, ɚɛɜɑɐɑɗɫɞɨ ɢɑɗɚɝɞ-

əɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ. ȷɔɤɨ əɑɖɚɞɚɜɧɑ ɜɑəɞɏɑ-

əɚɗɚɏɔ ɘɌɝɤɞɌɍɔɜɟɪɞ ɔɓɚɍɜɌɒɑəɔɑ ɐɗɫ ɜɌɝ-

ɝɘɚɞɜɑəɔɫ ɗɬɏɚɣəɚɏɚ ɜɔɝɟəɖɌ ɔ ɍɜɚəɡɔɌɗɨəɚɏɚ 

ɐɑɜɑɎɌ ɐɗɫ ɟɞɚɣəɑəɔɫ çɝɎɑɒɑɝɞɔè ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɣɌɏɌ Ɏ ɗɬɏɖɚɘ.  

 

ȼɔɝ.4. 

ȼɔɝ. 4.  

ȽɜɌɎəɑəɔɑ ɓɌɞɜɌɞ Ɏɜɑɘɑəɔ (Ɏ ɘɔəɟɞɌɡ) əɌ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɓɌɖɗɪɣɑəɔɫ ɛɚ ɜɑəɞɏɑəɚɏɜɌɘ-

ɘɌɘ ɝ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɚɕ ɔ ɍɑɓ əɑɬ. 
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Ȯ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔɘɑɑɞɝɫ ɛɚ-

əɫɞɔɑ ɤɖɌɗɧ ɛɗɚɞəɚɝɞɑɕ ɖɌɘɑɜɧ ɝ ɐɔɌɛɌɓɚəɚɘ 

ɚɞ 0 ɐɚ 4095 ɟɝɗɚɎəɧɡ ɑɐɔəɔɢ. ȼɑɏɟɗɔɜɚɎɖɌ 

ɔɓɚɍɜɌɒɑəɔɫ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɎɜɌɣɚɘ ɛɜɔ ɔɓɘɑ-

əɑəɔɔ ɤɔɜɔəɧ ɚɖəɌ ɤɖɌɗɧ ɛɗɚɞəɚɝɞɑɕ (window 

width) ɔ ɟɜɚɎəɫ ɚɖəɌ ɤɖɌɗɧ (window level). Ⱥɖəɚ 

ɤɖɌɗɧ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɏɜɌəɔ-

ɢɑɕ Ɏɔɐɔɘɚɏɚ ɐɔɌɛɌɓɚəɌ ɛɗɚɞəɚɝɞɑɕ ɖɌɘɑɜɧ 

ɌɛɛɌɜɌɞɌ. ȿɜɚɎɑəɨ ɚɖəɌ ð ɩɞɚ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ɘɑɒɐɟ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɏɜɌəɔɢɑɕ ɤɖɚɗɧ 

ɛɗɚɞəɚɝɞɑɕ Ɏ ɎɧɍɜɌəəɚɘ ɚɖəɑ. Ȯɑɜɡəɫɫ ɏɜɌəɔɢɌ 

ɛɗɚɞəɚɝɞɔ ɛɚɖɌɓɧɎɌɑɞ ɘɌɖɝɔɘɌɗɨəɚɑ ɑɏɚ ɓəɌɣɑ-

əɔɑ ɔ ɚɞɜɌɒɌɑɞɝɫ əɌ əɑɏɌɞɔɎəɚɘ ɔɓɚɍɜɌɒɑəɔɔ 

ɍɑɗɧɘ ɢɎɑɞɚɘ. ȹɔɒəɫɫ ɏɜɌəɔɢɌ ɛɗɚɞəɚɝɞɑɕ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɔɘɑɑɞ ɘɔəɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ ɔ 

ɛɜɚɫɎɗɫɑɞɝɫ ɣɬɜəɧɘ ɢɎɑɞɚɘ. ȴɓɘɑəɫɫ ɟɜɚɎɑəɨ 

ɚɖəɌ ɔ ɑɏɚ ɤɔɜɔəɟ, ɘɧ ɘɚɒɑɘ əɌ ɝəɔɘɖɑ ɍɚɗɑɑ 

ɐɑɞɌɗɨəɚ ɜɌɝɝɘɚɞɜɑɞɨ ɞɖɌəɔ ɚɛɜɑɐɑɗɬəəɚɕ, Ɏɧ-

ɍɜɌəəɚɕ ɛɗɚɞəɚɝɞɔ. ȴɓɎɑɝɞəɧ ɞɌɖɔɑ ɛɚəɫɞɔɫ, 

ɖɌɖ ɗɬɏɚɣəɚɑ, ɝɜɑɐɚɝɞɑəəɚɑ, ɖɚɝɞəɚɑ ɚɖəɚ, ɖɚɞɚ-

ɜɧɑ ɟɖɌɓɧɎɌɪɞ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɝɝɘɚɞɜɑəɔɫ 

ɐɑɞɌɗɑɕ ɩɞɔɡ ɝɞɜɟɖɞɟɜ Ɏ ɐɌəəɧɡ ɚɖəɌɡ. ȯɌɘɘɌ 

ɖɚɜɜɑɖɢɔɫ ɔɗɔ ɜɑɏɟɗɔɜɚɎɖɌ ɫɜɖɚɝɞɔ ɝəɔɘɖɌ, 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɚɩɠɠɔɢɔɑəɞɚɘ Ȃ, ɖɚɞɚɜɧɕ ɘɚɒ-

əɚ ɔɓɘɑəɫɞɨ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 0,2 ɐɚ 5. Ȼɜɔɘɑəɔ-

ɞɑɗɨəɚ ɖ əɑɏɌɞɔɎəɧɘ ɝəɔɘɖɌɘ, ɛɜɔ ɛɑɜɑɘɑɥɑ-

əɔɔ ɐɎɔɒɖɌ ɎɛɜɌɎɚ ɛɚ ɤɖɌɗɑ ɏɌɘɘɌ ɖɚɜɜɑɖɢɔɔ, 

ɖɚɩɠɠɔɢɔɑəɞ Ȃ ɟɎɑɗɔɣɔɎɌɑɞɝɫ, Ɍ ɔɓɚɍɜɌɒɑəɔɔ 

ɝɞɌəɚɎɔɞɝɫ ɍɚɗɑɑ ɞɬɘəɧɘ. Ȼɜɔ ɛɑɜɑɘɑɥɑəɔɔ 

ɐɎɔɒɖɌ ɎɗɑɎɚ, ɖɚɩɠɠɔɢɔɑəɞ Ȃ ɟɘɑəɨɤɌɑɞɝɫ, Ɍ 

ɔɓɚɍɜɌɒɑəɔɔ ɝɞɌəɚɎɔɞɝɫ ɍɚɗɑɑ ɝɎɑɞɗɧɘ. ɃɌɥɑ 

ɐɌəəɟɪ ɚɛɢɔɪ ɔɝɛɚɗɨɓɟɪɞ Ɏɘɑɝɞɑ ɝ ɚɖ-

əɚɘ/ɟɜɚɎəɑɘ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɩɞɔɘɔ ɛɜɔɬɘɌɘɔ ɚɍɜɌɍɚɞɖɔ ɝəɔɘɖɚɎ 

ɛɚɗɨɓɟɪɞɝɫ ɛɚɣɞɔ Ɏɝɑ ɜɑəɞɏɑəɚɗɚɏɔ ð 17 (95%). 

Ȯ 100% ɝɗɟɣɌɑɎ ɔɓɘɑəɫɪɞ ɟɜɚɎɑəɨ ɔ ɤɔɜɔəɟ 

ɚɖəɌ Ɏɘɑɝɞɑ ɝ ɏɌɘɘɌ ɖɚɜɜɑɖɢɔɑɕ 7 (39%) ɎɜɌ-

ɣɑɕ, Ɏ 50% ɝɗɟɣɌɑɎ ɔ ɍɚɗɑɑ ɔɝɛɚɗɨɓɟɪɞ ɐɌəəɟɪ 

ɚɛɢɔɪ Ɏ ɜɌɍɚɞɑ 12 (68%) ɜɑəɞɏɑəɚɗɚɏɚɎ. Ⱦɚɗɨɖɚ 

ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɬɏɖɔɡ ɛɜɔɘɑəɫɪɞ ɐɌəəɟɪ 

ɚɛɢɔɪ 3 (17%) ɎɜɌɣɌ, ɝɞɚɗɨɖɚ ɒɑ ð ɛɜɔ ɌəɌɗɔɓɑ 

ɜɑəɞɏɑəɚɏɜɌɘɘ ɝɖɑɗɑɞɌ. Ȼɚɗɨɓɟɪɞɝɫ ɐɌəəɚɕ ɚɍ-

ɜɌɍɚɞɖɚɕ ɔɓɚɍɜɌɒɑəɔɫ 5 (28%) ɎɜɌɣɑɕ ɛɜɔ ɌəɌ-

ɗɔɓɑ ɜɑəɞɏɑəɚɏɜɌɘɘ ɗɬɏɖɔɡ, ɖɚɝɞɑɕ ɔ ɒɔɎɚɞɌ. 

ɉɞɌ ɚɛɢɔɫ ɛɚɘɚɏɌɑɞ ɜɑəɞɏɑəɚɗɚɏɌɘ ɜɌɝɝɘɚɞɜɑɞɨ 

ɑɐɔəɔɣəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɔ ɐɔɝɝɑɘɔəɌ-

ɢɔɪ Ɏ ɗɬɏɖɔɡ, ɗɬɏɚɣəɧɕ ɜɔɝɟəɚɖ, ɛəɑɎɘɚɞɚɜɌɖɝ. 

Ȼɚ ɘəɑəɔɪ ɜɑəɞɏɑəɚɗɚɏɚɎ ɍɚɗɨəɔɢɧ, ɛɜɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ ɗɟɣɤɑ 

ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ ɛɑɜɑɗɚɘɧ, ɛɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɒɔɎɚɞɌ ð ɖɔɤɑɣəɧɑ ɟɜɚɎəɔ ɒɔɐɖɚɝɞɔ ɔ 

ɘɌɗɧɕ ɛəɑɎɘɚɛɑɜɔɞɚəɑɟɘ. 

ȹɌ Ɏɚɛɜɚɝ ɚ ɣɌɝɞɚɞɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɔ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɍɚɞɑ 15  (83%) 

ɜɑəɞɏɑəɚɗɚɏɚɎ ɚɞɎɑɞɔɗɔ, ɣɞɚ ɛɜɔɘɑəɫɪɞ ɑɬ Ɏ 70 

ɔ ɍɚɗɑɑ ɛɜɚɢɑəɞɌɡ ɝɗɟɣɌɑɎ. Ⱦɚɗɨɖɚ 3 (17%) ɎɜɌ-

ɣɌ əɑ ɟɞɜɟɒɐɌɪɞ ɝɑɍɫ ɚɍɜɌɍɚɞɖɚɕ ɔɓɚɍɜɌɒɑəɔɕ, 

ɔɝɛɚɗɨɓɟɫ ɑɬ ɘɑəɑɑ ɣɑɘ Ɏ 30% ɝɗɟɣɌɑɎ. ɉɞɚ ɚɖɌ-

ɓɌɗɔɝɨ ɘɚɗɚɐɧɑ ɎɜɌɣɔ ɝ əɑɍɚɗɨɤɔɘ ɝɞɌɒɑɘ ɜɌ-

ɍɚɞɧ. ȼɑəɞɏɑəɚɗɚɏɔ ɝɚ ɝɞɌɒɑɘ ɍɚɗɑɑ 10 ɗɑɞ (28%) 

ɛɜɔɘɑəɫɪɞ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɟ Ɏ 100% ɝɗɟɣɌɑɎ. 

Ȼɜɔɘɑɜ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ 

ɛɜɑɐɝɞɌɎɗɑə əɌ ɜɔɝɟəɖɑ 5. 

ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ, Ɏɧɛɚɗəɑəəɚɕ əɌ ɀɂ 

(ȼɔɝ. 5), əɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ (Ȭ) ɏɚɜɌɓɐɚ ɘɑ-

əɑɑ ɔəɠɚɜɘɌɞɔɎəɚ. Ȼɚɝɗɑ ɚɛɞɔɘɔɓɌɢɔɔ ɝəɔɘɖɌ 

(ȭ) ɝɞɌɗɔ ɣɬɞɣɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨɝɫ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɑ ɚɣɌɏɔ, ɔɡ ɖɚɗɔɣɑɝɞɎɚ, ɝɞɜɟɖɞɟɜɌ, ɖɚəɞɟ-

ɜɧ, ɜɌɓɘɑɜɧ. ȽɞɌɗ ɗɟɣɤɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ 

ɗɬɏɚɣəɧɕ ɜɔɝɟəɚɖ, ɛɜɚɫɎɔɗɔɝɨ ɝɖɎɚɓɨ ɝɑɜɐɢɑ ɔ 

ɒɔɎɚɞ ɞɑəɔ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɜɬɍɑɜ. ȱɝɗɔ ɝɜɌɎ-

əɔɎɌɞɨ ɜɌɓɜɑɤɌɪɥɟɪ ɝɛɚɝɚɍəɚɝɞɨ ɐɑɞɑɖɞɚɜɚɎ 

ɜɌɓɗɔɣəɧɡ ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɟɝɞɌəɚɎɚɖ 

ɔ ɛɜɚɏɜɌɘɘ ɛɜɑɛɜɚɢɑɝɝɔəɏɌ (ɘɌɤɔəəɚɕ ɚɍɜɌ-

ɍɚɞɖɔ), ɞɚ ɘɚɒəɚ ɝ ɟɎɑɜɑəəɚɝɞɨɪ ɝɖɌɓɌɞɨ, ɣɞɚ 

ɝəɔɘɖɔ, ɛɚɗɟɣɑəəɧɑ əɌ ɌɛɛɌɜɌɞɑ ɝ ɛɗɚɝɖɚɕ ɛɌ-

əɑɗɨɪ ð Ȭȼɂ-ɉɗɑɖɞɜɚə (ȼɔɝ. 6 Ɍ), ɏɚɜɌɓɐɚ ɗɟɣɤɑ 

ɛɚ  ɖɌɣɑɝɞɎɟ,  ɣɑɘ əɌ  ɀɂ (ȼɔɝ. 5 Ɍ). ȻɜɔɘɑəɔɎ ɖ  

 

ȼɔɝ.5,Ɍ. 

 

ȼɔɝ.5,ɍ. 

ȼɔɝ. 5.  ɂɔɠɜɚɎɧɑ ɠɗɪɚɜɚɏɜɌɘɘɧ. 

Ƚɔəɐɜɚɘ ɚɣɌɏɚɎɚɕ ɐɔɝɝɑɘɔəɌɢɔɔ Ɏ Ɏɑɜɡəɑ-ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɗɬɏɖɔɡ. 

Ɍ - ɐɚ ɚɍɜɌɍɚɞɖɔ.  

ɍ - ɛɚɝɗɑ ɠɔɗɨɞɜɌɢɔɔ Fon Equalize High ɔ ɚɍɚɝɞɜɑəɔɫ Sharpen 2ɡ2. 
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ɢɔɠɜɚɎɚɘɟ əɌɞɔɎəɚɘɟ ɝəɔɘɖɟ (ȼɔɝ. 6 Ɍ) ɛɚɝɞ-

ɚɍɜɌɍɚɞɖɟ Ɏ Ɏɔɐɑ ɞɚɗɨɖɚ ɚɛɞɔɘɔɓɌɢɔɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ Ɏ 6 ɑɐɔəɔɢ, ɘɚɒəɚ ɛɚɗɟɣɔɞɨ 

ɝəɔɘɚɖ ɓəɌɣɔɞɑɗɨəɚ ɗɟɣɤɑɏɚ ɖɌɣɑɝɞɎɌ (ȼɔɝ. 6 

ɍ). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɍɚɗɨɤɔəɝɞɎɚ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ  (83%) 

ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ ɔɝɛɚɗɨɓɟɪɞ ɞɑ ɔɗɔ ɔəɧɑ 

ɝɛɚɝɚɍɧ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɍɚɗɑɑ ɣɑɘ Ɏ 70 % ɝɗɟɣɌɑɎ. 

Ⱥɞɐɑɗɨəɧɑ ɚɛɢɔɔ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɔ-

ɘɑəɫɪɞɝɫ ɣɌɥɑ Ɏɝɑɏɚ (ɐɚ 90-100%), əɌɛɜɔɘɑɜ, 

ɚɖəɚ/ɟɜɚɎɑəɨ, ɟɎɑɗɔɣɑəɔɑ, ɚɍɚɝɞɜɑəɔɑ ɖɚəɞɟ-

ɜɚɎ. ȼɑɐɖɚ (33%) ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɏɗɌɒɔɎɌəɔɑ 

ɖɚəɞɟɜɚɎ, Ɏɑɜɚɫɞəɚ, ɔɓ-ɓɌ əɑɛɚəɔɘɌəɔɫ ɝɟɞɔ 

ɩɞɚɕ ɚɛɢɔɔ. ȹɑɓɌɝɗɟɒɑəəɚ ɘɌɗɚ ɛɜɔɘɑəɫɑɞɝɫ 

ɚɛɞɔɘɔɓɌɢɔɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ. ɉɞɌ 

ɚɛɢɔɫ ɛɚɫɎɔɗɌɝɨ əɑɐɌɎəɚ əɌ ɝɚɎɜɑɘɑəəɧɡ 

ɢɔɠɜɚɎɧɡ ɌɛɛɌɜɌɞɌɡ ɖɚɘɛɌəɔɔ çɉɗɑɖɞɜɚəè 

(ȼɚɝɝɔɫ). ȹɌ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɘɚɐɑɗɫɡ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɩɞɌ ɚɛɢɔɫ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɝɛɑɢɔɌɗɨəɚɕ ɠɔɗɨɞɜɌɢɔɑɕ ð Fon  Equalize. ȹɌ 

əɌɤ Ɏɓɏɗɫɐ, ɩɞɚ ɝɌɘɧɕ ɗɟɣɤɔɕ ɔəɝɞɜɟɘɑəɞ 

ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ. Ⱥə əɑ ɎɝɞɜɑɣɌɗɝɫ əɌɘ əɌ ɛɜɌɖ-

ɞɔɖɑ əɔ Ɏ ɚɐəɚɕ ɛɜɚɝɘɚɞɜɚɎɚɕ ɛɜɚɏɜɌɘɘɑ, ɗɔɍɚ 

ɝɔɝɞɑɘɑ, Ɏ ɞɚɘ ɣɔɝɗɑ ȻȬȶȽ ɖɚɘɛɌəɔɔ çFuji 

Filmè. ȻɚəɔɘɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ Ɏɝɑɡ ɝɛɚɝɚɍɚɎ 

ɛɚɝɞ-ɚɍɜɌɍɚɞɖɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɝəɔɘɖɚɎ ɔ ɔɡ 

ɌɖɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ Ɏ ɛɜɌɖɞɔɖɟ ɜɑəɞɏɑəɚɗɚɏɚɎ 

ɛɚɓɎɚɗɫɞ ɟɗɟɣɤɔɞɨ ɖɌɣɑɝɞɎɚ ɜɑəɞɏɑəɚɐɔɌɏəɚ-

ɝɞɔɖɔ. 

ȺɢɑəɖɌ Ɏɜɑɘɑəɔ ɛɚɗɟɣɑəɔɫ ɝəɔɘɖɌ ɔɓ 

ɌɜɡɔɎɚɎ. 

ȻɜɚɎɑɐɑə ɓɌɘɑɜ ɛɜɚɘɑɒɟɞɖɌ Ɏɜɑɘɑəɔ ɚɞ 

ɓɌɛɜɚɝɌ ɔɝɖɚɘɧɡ ɝəɔɘɖɚɎ ɐɚ ɘɚɘɑəɞɌ ɔɡ ɛɚɗɟ-

ɣɑəɔɫ ɔɓ ɚɛɜɑɐɑɗɬəəɚɏɚ ɌɜɡɔɎɌ. ȼɌɝɝɣɔɞɌəɧ 

ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ Ɏɜɑɘɑəɔ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɓ-

ɘɑɜɑəɔɕ ɍɧɗɌ ɝɚɝɞɌɎɗɑəɌ ɞɌɍɗɔɢɌ 2. 

Ⱥɛɧɞ ɛɚɔɝɖɌ ɜɑəɞɏɑəɚɏɜɌɘɘ ɛɚɖɌɓɧɎɌɗ, 

ɣɞɚ ɚɞ 10% ɐɚ 30% ɝɗɟɣɌɑɎ ɛɗɑəɚɣəɧɑ ɝəɔɘɖɔ 

ɛɚ ɜɌɓəɧɘ ɛɜɔɣɔəɌɘ ɚɞɝɟɞɝɞɎɟɪɞ Ɏ ɌɜɡɔɎɑ. 

ɃɌɝɞɨ ɜɑəɞɏɑəɚɏɜɌɘɘ ɎɧɐɌɪɞɝɫ əɌ ɜɟɖɔ ɛɌɢɔ-

ɑəɞɌɘ ɛɚ ɓɌɛɜɚɝɟ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ, ɣɌɝɞɨ 

ɝəɔɘɖɚɎ ɛɑɜɑɐɌɪɞɝɫ ɐɗɫ ɛɜɔɚɍɥɑəɔɫ ɖ ɝɟɐɑɍ-

əɧɘ ɐɑɗɌɘ ɛɚ ɓɌɛɜɚɝɟ ɝɗɑɐɝɞɎɑəəɧɡ ɚɜɏɌəɚɎ ɔ 

ɛɜɚɖɟɜɌɞɟɜɧ, Ɍ ɛɚɞɚɘ, əɑɝɘɚɞɜɫ əɌ ɝɟɥɑɝɞɎɟ-

ɪɥɔɑ ɛɜɌɎɔɗɌ, əɑ ɎɚɓɎɜɌɥɌɪɞɝɫ ɚɍɜɌɞəɚ Ɏ Ɍɜ-

ɡɔɎ. ȺɝɑɐɌɪɞ ɝəɔɘɖɔ Ɏ ɤɖɌɠɌɡ ɔ əɌ ɝɞɚɗɌɡ ɗɑ-

ɣɌɥɔɡ ɎɜɌɣɑɕ Ɏ ɚɜɐɔəɌɞɚɜɝɖɔɡ, Ɏ ɗɔɣəɧɡ Ɍɜ-

ɡɔɎɌɡ ɟɣɬəɧɡ ɔ ɛɑɐɌɏɚɏɚɎ, ɔɝɛɚɗɨɓɟɪɞɝɫ ɛɜɔ 

əɌɛɔɝɌəɔɔ ɝɞɌɞɑɕ ɔ Ɏ ɟɣɑɍəɚɘ ɛɜɚɢɑɝɝɑ ɝɚ ɝɞɟ-

ɐɑəɞɌɘɔ. ȹɑɖɚɞɚɜɧɑ ɝəɔɘɖɔ ɞɑɜɫɪɞɝɫ ɛɜɔ Ɏəɟ-

ɞɜɔɍɚɗɨəɔɣəɧɡ ɛɑɜɑɎɚɐɌɡ ɛɌɢɔɑəɞɚɎ  Ɏ ɜɑɌəɔ-

ɘɌɢɔɪ ɔ ɚɍɜɌɞəɚ Ɏ ɚɞɐɑɗɑəɔɑ, ɘɚɏɟɞ ɍɧɞɨ 

ɚɝɞɌɎɗɑəɧ  əɌ ɖɚəɝɔɗɔɟɘɌɡ ɔ ɟɞɜɑəəɔɡ ɖɚəɠɑ-

ɜɑəɢɔɫɡ.  

Ƚ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɝɜɑɐəɑɏɚ Ɏɜɑɘɑəɔ 

ɛɚɗɟɣɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɝəɔɘɖɌ, ɔɘɑɪɥɑɏɚɝɫ 

Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɌɜɡɔɎɑ ɔ Ɏ ɢɔɠɜɚɎɚɘ, Ɏɧɛɚɗ-

əɑə ɡɜɚəɚɘɑɞɜɌɒ. ȼɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2.  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɛɜɔɎɑɐɑəəɚɕ ɞɌɍɗ. 2, Ɏɜɑɘɫ 

ɚɒɔɐɌəɔɫ ɝəɔɘɖɌ, ɓɌɛɜɚɤɑəəɚɏɚ Ɏ ɜɑəɞɏɑəɚɎ-

ɝɖɚɘ ɌɜɡɔɎɑ, ɝɚɝɞɌɎɔɗɚ Ɏ ɝɜɑɐəɑɘ 30,2Ñ3,05 

ɘɔə, Ɏɜɑɘɫ ɚɒɔɐɌəɔɫ ɝəɔɘɖɌ ɔɓ ɩɗɑɖɞɜɚəəɚɏɚ 

ɌɜɡɔɎɌ ð 2,6Ñ1,05 ɘɔə. ȰɚɎɑɜɔɞɑɗɨəɌɫ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɜɌɓɗɔɣɔɕ ð 95,5%.  

ȳɌɞɜɌɣɑəəɚɑ  Ɏɜɑɘɫ  ɛɚɗɟɣɑəɔɫ ɢɔɠɜɚɎɚɏɚ  

 

ȼɔɝ.6,Ɍ. 

 

ȼɔɝ.6,ɍ. 

ȼɔɝ. 6.   

ȶɚəɞɜɚɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ, Ɏɧɛɚɗəɑəəɧɑ əɌ ɢɔɠɜɚɎɚɘ ɌɛɛɌɜɌɞɑ Ȭȼɂ ɝ ɛɗɚɝɖɚɕ ɛɌəɑɗɨɪ ɐɑɞɑɖ-

ɞɚɜɌ. 

Ɍ - ɍɑɓ ɢɔɠɜɚɎɚɕ ɚɍɜɌɍɚɞɖɔ.  

ɍ - ɝ ɚɛɞɔɘɔɓɌɢɔɑɕ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ 6 ɑɐ. 
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ɝəɔɘɖɌ Ɏ 11,6 ɜɌɓ ɖɚɜɚɣɑ Ɏɜɑɘɑəɔ ɛɚɗɟɣɑəɔɫ ɔɓ 

ɌɜɡɔɎɌ ɛɗɑəɚɣəɚɏɚ ɝəɔɘɖɌ (ȼɔɝ. 7). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɌɖ ɛɚɖɌɓɌɗɔ ɛɜɚɎɑɐɑə-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɩɖɚəɚɘɔɫ Ɏɜɑɘɑəɔ ɛɜɔ ɓɌ-

ɛɜɚɝɑ ɝəɔɘɖɌ ɔɓ ɩɗɑɖɞɜɚəəɚɏɚ ɌɜɡɔɎɌ, ɝɚɝɞɌɎɔ-

ɗɌ ɛɚɣɞɔ 28 ɘɔəɟɞ.  

ȺɢɑəɖɌ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ 

ȻȬȶȽ. 

ȭɧɗɌ ɜɌɝɝɣɔɞɌəɌ ɩɖɚəɚɘɔɣɑɝɖɌɫ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɟɝɞɌəɚɎɖɔ ȻȬȶȽ Ɏ ȷȻȿ. Ȱɗɫ ɩɞɚɏɚ ɍɧ-

ɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɌəəɧɑ ɏɚɐɚɎɚɏɚ ɚɞɣɑɞɌ ɛɚ ɜɌ-

ɍɚɞɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɚɗɨəɔɢɧ, ɛɚ 

ɓɌɖɟɛɚɣəɧɘ ɢɑəɌɘ ɜɌɝɡɚɐəɧɡ ɘɌɞɑɜɔɌɗɚɎ 

(ɜɑəɞɏɑəɚɎɝɖɌɫ ɛɗɑəɖɌ, ɠɔɖɝɔɜɟɪɥɔɕ ɜɌɝɞɎɚɜ, 

ɛɜɚɫɎɔɞɑɗɨ), ɚ ɓɌɜɌɍɚɞəɚɕ ɛɗɌɞɑ ɜɑəɞɏɑəɚɗɌɍɚ-

ɜɌəɞɌ, ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ ɌɜɡɔɎɌɜɔɟɝɌ, ɔə-

ɠɚɜɘɌɢɔɫ ɚ ɝɞɚɔɘɚɝɞɔ ɖɚɘɛɚəɑəɞɚɎ ɝɔɝɞɑɘɧ ɔ 

ɚɍɚɜɟɐɚɎɌəɔɫ, əɑɚɍɡɚɐɔɘɚɏɚ ɐɗɫ ɟɝɞɌəɚɎɖɔ 

ȻȬȶȽ.  

Ȼɚɘɔɘɚ ɝɌɘɚɕ ȻȬȶȽ Ɏ ɌəɌɗɔɓ ɍɧɗɌ Ɏɖɗɪ-

ɣɑəɌ ɝɞɚɔɘɚɝɞɨ ɟɝɞɜɚɕɝɞɎ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɢɔɠ-

ɜɚɎɧɡ ɝəɔɘɖɚɎ, ɛɚɞɚɘɟ ɖɌɖ ɐɗɫ ɜɌɍɚɞɧ ɝ ȻȬȶȽ 

əɟɒəɧ ɔɘɑəəɚ ɢɔɠɜɚɎɧɑ ɝəɔɘɖɔ, ɔ ɩɞɌ ɣɌɝɞɨ 

ɜɌɝɡɚɐɚɎ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 30% ɐɚ 70% ɝɞɚɔɘɚɝɞɔ 

ɘɚɐɔɠɔɖɌɢɔɔ ɚɞɐɑɗɑəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȹɌ ɝɌɘɚɘ ɐɑɗɑ ɩɞɌ ɣɌɝɞɨ ɜɌɝɡɚɐɚɎ ɘɚɒɑɞ ɝɚ-

ɝɞɌɎɗɫɞɨ ɐɌɒɑ ɍɚɗɨɤɔɑ ɝɟɘɘɧ, ɚɐəɌɖɚ ɘɚɐɔɠɔ-

ɖɌɢɔɔ ɔɘɑəəɚ ɝ ɞɌɖɔɘ ɎɖɗɌɐɚɘ Ɏ ɚɍɥɟɪ ɝɞɚɔ-

ɘɚɝɞɨ ɍɟɐɟɞ ɜɌɝɝɘɚɞɜɑəɧ ɐɌɗɑɑ. ɉɞɚɞ ɌəɌɗɔɓ əɑ 

ɟɣɔɞɧɎɌɗ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɔ əɚ-

Ɏɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ, ɖɚɞɚɜɧɑ ɛɜɔɎəɚɝɫɞɝɫ ȻȬȶȽ. 

ȭɧɗ ɛɜɚɎɑɐɑə ɠɔəɌəɝɚɎɧɕ ɌəɌɗɔɓ ɛɑɜɑɡɚɐɌ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ əɌ ɜɌɍɚɞɟ ɝ ɢɔɠɜɚ-

Ɏɧɘɔ ɔɓɚɍɜɌɒɑəɔɫɘɔ ɔ ɟɝɞɌəɚɎɖɟ ȻȬȶȽ. ȭɧɗɌ 

ɐɌəɌ ɚɢɑəɖɌ ɛɜɚɑɖɞɟ, ɖɌɖ ɚɍɦɑɖɞɟ ɔəɎɑɝɞɔɢɔɕ. 

ȳɌ ɛɜɔɘɑɜ ɔɝɡɚɐəɚɏɚ Ɏɓɫɞɚ ɜɑəɞɏɑəɚɎɝɖɚɑ ɚɞɐɑ-

ɗɑəɔɑ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ ɏ. ȽɌəɖɞ-

ȻɑɞɑɜɍɟɜɏɌ, ɖɚɞɚɜɚɑ ɎɖɗɪɣɌɑɞ 6 ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɖɌɍɔəɑɞɚɎ, ɚɐɔə ɔɓ ɖɚɞɚɜɧɡ əɌɡɚɐɔɞɝɫ Ɏ ɛɜɔ-

ɑɘəɚɘ ɛɚɖɚɑ ɔ ɜɌɍɚɞɌɑɞ ɖɜɟɏɗɚɝɟɞɚɣəɚ. Ȯ ɖɌɒ-

ɐɚɘ ɔɓ ɖɌɍɔəɑɞɚɎ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɛɗɑəɚɣəɧɑ ɔ 

ɢɔɠɜɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɝəɔɘɖɔ.  

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɜɌɝɣɑɞɚɎ ɍɧɗɔ ɜɌɝɝɘɚɞ-

ɜɑəɧ 2 ɎɔɐɌ ɘɚɐɔɠɔɖɌɢɔɕ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞ-

ɐɑɗɑəɔɫ, ɜɌɓɗɔɣɔɫ Ɏ ɖɚɞɚɜɧɡ ɖɌɝɌɗɔɝɨ ɔɝɖɗɪ-

ɣɔɞɑɗɨəɚ ɝɛɚɝɚɍɚɎ ɛɚɗɟɣɑəɔɫ ɢɔɠɜɚɎɚɏɚ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ: 

1)ȸɔəɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɛɚɐɜɌɓɟɘɑ-

ɎɌɗɌ ɓɌɖɟɛɖɟ ɐɗɫ ɖɌɒɐɚɏɚ ɔɓ 6 ɖɌɍɔəɑɞɚɎ əɌɍɚ-

ɜɌ ɝɞɌəɐɌɜɞəɧɡ ɘəɚɏɚɜɌɓɚɎɧɡ ɖɌɝɝɑɞ əɌ ɚɝəɚɎɑ 

ɠɚɞɚɝɞɔɘɟɗɔɜɟɑɘɧɡ ɗɪɘɔəɌɠɚɜɚɎ, ɐɔɏɔɞɌɕɓɑ-

ɜɚɎ ð ɝɖɌəɑɜɧ ɐɗɫ ɝɣɔɞɧɎɌəɔɫ ɔ ɚɢɔɠɜɚɎɖɔ 

ɔəɠɚɜɘɌɢɔɔ ɝ ɖɌɝɝɑɞ, Ɍ ɞɌɖɒɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ 

ɛɜɚɝɘɚɞɜɚɎɧɑ ɝɞɌəɢɔɔ, ɛɚɐɖɗɪɣɑəəɧɑ ɖ ɞɚɕ ɒɑ 

ɝɑɞɔ, ɣɞɚ ɔ ȻȬȶȽ-ɝɑɜɎɑɜ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɔɝɛɚɗɨɓɟɪɞɝɫ ɞɑ ɒɑ ɜɑəɞɏɑəɚɎɝɖɔɑ 

ɌɛɛɌɜɌɞɧ, ɣɞɚ ɔ ɐɗɫ ɛɗɑəɚɣəɧɡ ɝəɔɘɖɚɎ. Ȼɚɗɚ-

ɒɔɞɑɗɨəɧɑ ɝɞɚɜɚəɧ ɞɌɖɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɓɌ-

ɖɗɪɣɌɪɞɝɫ Ɏ ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɑɑ əɔɓɖɚɕ ɝɞɚɔɘɚ-

ȾɌɍɗɔɢɌ 2.  ȽɜɌɎəɑəɔɑ ɓɌɞɜɌɞ Ɏɜɑɘɑəɔ, ɞɜɑɍɟɑɘɚɏɚ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɝəɔɘɖɌ, ɓɌɛɜɚɤɑəəɚɏɚ Ɏ Ɍɜɡɔ-

ɎɌɡ ɜɌɓəɧɡ ɞɔɛɚɎ.    

ʅʦʤʝʨ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ 

ɺʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʧʣʸʥʦʯʥʦʛʦ 

ʩʥʠʤʢʘ 

ʠʟ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʘʨʭʠʚʘ (ʤʠʥ) 

ɺʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʩʥʠʤʢʘ 

ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ (ʤʠʥ) 

1 29 2 

2 37 2 

3 35 3 

4 20 3 

5 27 4 

6 28 2 

7 32 3 

8 35 2 

9 29 3 

10 30 2 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 30,2Ñ3,05 2,6Ñ1,05 
 

 

ȼɔɝ. 7. 

ȼɔɝ. 7.   Ȯɜɑɘɫ ɚɒɔɐɌəɔɫ ɝəɔɘɖɌ, ɓɌɛɜɚɤɑəəɚ-

ɏɚ Ɏ ɌɜɡɔɎɌɡ. 
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ɝɞɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɔɒɑ ɝɗɑɐɟɪɥɔɘ ɎɌɜɔɌə-

ɞɚɘ. ȹɑɐɚɝɞɌɞɖɌɘɔ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟ-

ɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɞɚɗɨɖɚ ɐɗɫ ɘɚɐɌɗɨəɚɝɞɔ CR 

(Computed radiography) ɍɑɓ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɗɟ-

ɣɌɞɨ DR (Digital Radiography) ɔɓɚɍɜɌɒɑəɔɫ.  

2)ȺɛɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɛɚɐɜɌɓɟɘɑ-

ɎɌɗɌ ɓɌɖɟɛɖɟ 2 ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌ-

ɜɌɞɚɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚɗɟɣɔɞɨ ɔɓɚɍɜɌɒɑəɔɑ ɘɚ-

ɐɌɗɨəɚɝɞɔ DR, ɔ ɣɑɞɧɜɑɡ ɖɚɘɛɗɑɖɞɚɎ ȽR ɖɌɝɝɑɞ 

ɔ ɝɖɌəɑɜɚɎ. ȸɚɐɔɠɔɖɌɢɔɫ, ɖɚɞɚɜɌɫ ɛɜɚɎɑɐɑəɌ 

Ɏ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ, əɑɝɖɚɗɨɖɚ ɚɞɗɔɣɌɑɞɝɫ 

Ɏ Ɏɧɏɚɐəɟɪ ɝɞɚɜɚəɟ, ɔ ɑɬ ɘɚɒəɚ əɌɓɎɌɞɨ ɘɌɖ-

ɝɔɘɌɗɨəɚɕ. Ȯ 6 ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɘɑɑɞɝɫ 4 ɌɛɛɌɜɌɞɌ ȶȼȾ, 2 

Ȭȼɂ, 1ɀɂ ɔ 2 CR ɝɔɝɞɑɘɧ.  

Ȼɚɘɔɘɚ ɚɛɔɝɌəəɚɕ Ɏɧɤɑ ɌɛɛɌɜɌɞɟɜɧ, 

ɖɌɒɐɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ɎɖɗɪɣɌɑɞ ɓɌɖɟɛɖɟ ɔ 

ɟɝɞɌəɚɎɖɟ ȻȬȶȽ-ɝɑɜɎɑɜɌ, ɛɜɚɖɗɌɐɖɟ ɜɌɐɔɚɗɚ-

ɏɔɣɑɝɖɚɕ ɝɑɞɔ ɘɑɒɐɟ ɜɌɍɚɣɔɘɔ ɝɞɌəɢɔɫɘɔ ɔ 

ȻȬȶȽ-ɝɑɜɎɑɜɚɘ, ɓɌɖɟɛɖɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɌ-

ɍɚɣɔɡ ɝɞɌəɢɔɕ ɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɐɗɫ 

əɔɡ. Ȯ əɌɤ ɜɌɝɣɑɞ əɑ ɍɧɗɌ ɎɖɗɪɣɑəɌ ɓɌɖɟɛɖɌ 

ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɝɘɚɞɜɚɎɧɡ ɝɞɌəɢɔɕ, ɛɚɞɚɘɟ 

ɖɌɖ ɔɡ ɠɟəɖɢɔɪ ɘɚɏɟɞ Ɏɧɛɚɗəɫɞɨ ɗɪɍɧɑ ɖɚɘ-

ɛɨɪɞɑɜɧ ɝ Ɏɧɡɚɐɚɘ Ɏ ɔəɞɑɜəɑɞ. ɉɞɚ ɞɜɌɐɔɢɔ-

ɚəəɌɫ ɞɑəɐɑəɢɔɫ, ɖɚɞɚɜɌɫ ɛɚɗɟɣɔɗɌ ɝɎɚɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ. ȭɗɌɏɚɐɌɜɫ ɑɕ 

ɟɐɌɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɓɔɞɨ ɝɞɚɔɘɚɝɞɨ ɟɝɞɌ-

əɌɎɗɔɎɌɑɘɚɕ ɝɔɝɞɑɘɧ ɍɑɓ ɛɚɞɑɜɔ Ɏ ɖɌɣɑɝɞɎɑ 

ɜɌɍɚɞɧ.  

Ƚɞɚɔɘɚɝɞɨ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ 

ɝɚɝɞɌɎɔɗɚ: ȻȬȶȽ-ɝɑɜɎɑɜ ð 2,5 ɘɗə. ɜɟɍ., ɛɜɚ-

ɎɚɐɖɌ ɝɑɞɔ ð 0,5 ɘɗə. ɜɟɍ., 6 ɖɚɘɛɗɑɖɞɚɎ CR 

ɖɌɝɝɑɞ ɔ ɝɖɌəɑɜɚɎ ð 6ɡ0,5 ɘɗə. ɜɟɍ., 6 ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɕ ð 6ɡ0,65 ɘɗə. ɜɟɍ. = 

9,9  ɘɗə. ɜɟɍ. 

Ƚɞɚɔɘɚɝɞɨ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ: 

ȻȬȶȽ-ɝɑɜɎɑɜ ð 2,5 ɘɗə. ɜɟɍ., ɛɜɚɎɚɐɖɌ ɝɑɞɔ 0,5 

ɘɗə. ɜɟɍ., 4 ɖɚɘɛɗɑɖɞɌ CR ɖɌɝɝɑɞ ɔ ɝɖɌəɑɜɚɎ ð 

4ɡ0,5 ɘɗə. ɜɟɍ., 6 ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɜɌɍɚɣɔɡ 

ɝɞɌəɢɔɕ ð 6ɡ0,65 ɘɗə. ɜɟɍ., 2 ɌɛɛɌɜɌɞɌ ȶȼȾ ɔ 

Ȭȼɂ-ȺȶȺ ð 22,5 ɘɗə. ɜɟɍ. = 30,4 ɘɗə. ɜɟɍ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ ɟɒɑ ɟɝɞɌəɚɎ-

ɗɑəəɚɕ ɌɛɛɌɜɌɞɟɜɧ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɌəɌɗɚɏɚ-

Ɏɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɤɑ ɝɞɚɔɘɚɝɞɔ ɚɐəɚɏɚ 

ɢɔɠɜɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌ ɝɣɬɞ ɜɌɝɡɚɐɚɎ əɌ 

ɛɗɑəɖɟ, ɠɔɖɝɔɜɟɪɥɔɕ ɜɌɝɞɎɚɜ, ɛɜɚɫɎɔɞɑɗɨ ɔ 

ɓɌɞɜɌɞɧ əɌ ɜɌɍɚɞɟ ɌɜɡɔɎɌɜɔɟɝɌ. Ȱɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ əɑɚɍɡɚɐɔɘɚ ɍɧɗɚ 

ɛɜɚɎɑɝɞɔ ɜɌɝɣɬɞ ɜɑɌɗɨəɚɕ ɝɞɚɔɘɚɝɞɔ ɌəɌɗɚɏɚɎɚ-

ɏɚ ɔ ɢɔɠɜɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ.  

ȸɧ ɝɣɔɞɌɗɔ ɢɑɗɑɝɚɚɍɜɌɓəɧɘ ɜɌɝɝɣɔɞɌɞɨ 

ɜɌɓɐɑɗɨəɚ ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɝəɔɘɖɌ, ɛɚɗɟɣɑəəɚɏɚ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ 

ɛɜɔɑɘəɚɏɚ ɛɚɖɚɫ, ɔ Ɏ ɚɝɞɌɗɨəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɖɌɍɔəɑɞɌɡ Ɏ ɝɔɗɟ ɝɗɑɐɟɪɥɔɡ ɛɜɔɣɔə: 

1.ȼɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ Ɏ ɛɜɔɑɘəɚɘ ɛɚ-

ɖɚɑ ɜɌɍɚɞɌɑɞ 24 ɣɌɝɌ Ɏ ɝɞɟɖɔ. 

2.Ȯ ɖɌɍɔəɑɞɑ ɛɜɔɑɘəɚɏɚ ɛɚɖɚɫ ɜɌɍɚɞɌɪɞ 

ɚɐəɚɎɜɑɘɑəəɚ 2 ɗɌɍɚɜɌəɞɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ 

ɚɝɞɌɗɨəɧɡ ɖɌɍɔəɑɞɌɡ ð ɛɚ ɚɐəɚɘɟ.  

3.ȽɘɑəɌ ɠɔɖɝɔɜɟɪɥɔɡ ɜɌɝɞɎɚɜɚɎ ɔ ɛɜɚ-

ɫɎɔɞɑɗɫ ɐɗɫ ɛɜɔɑɘəɚɏɚ ɛɚɖɚɫ ɛɜɚɔɓɎɚɐɔɞɝɫ Ɏ 

ɐɎɌ ɜɌɓɌ ɣɌɥɑ (1 ɜɌɓ Ɏ əɑɐɑɗɪ), ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɐɜɟɏɔɘɔ ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɖɌɍɔəɑɞɌɘɔ. 

Ȼɚɝɗɑ ɞɚɏɚ, ɖɌɖ ɜɌɝɝɣɔɞɌɗɔ ɝɞɚɔɘɚɝɞɨ ɚɐ-

əɚɏɚ ɝəɔɘɖɌ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɛɜɔɑɘ-

əɚɏɚ ɛɚɖɚɫ ɔ Ɏ ɐɜɟɏɔɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑ-

ɞɌɡ, ɩɞɔ ɝɞɚɔɘɚɝɞɔ ɍɧɗɔ ɟɝɜɑɐəɑəɧ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɔɡ ɟɐɑɗɨəɧɘ Ɏɑɝɚɘ Ɏ ɚɍɥɑɘ ɖɚɗɔɣɑɝɞɎɑ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɝɜɑɐəɑɕ ɝɞɚɔɘɚɝɞɔ 

ɚɐəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɝəɔɘɖɌ.  

Ⱥɛɜɑɐɑɗɑəɔɑ ɝɞɚɔɘɚɝɞɔ ɚɐəɚɕ ɑɐɔəɔɢɧ 

ɛɗɑəɖɔ: 

ȱɐɔəɔɢɌ ɛɗɑəɖɔ ɜɌɓəɚɏɚ ɜɌɓɘɑɜɌ ɔɘɑɗɌ 

ɝɞɚɔɘɚɝɞɨ: ɛɗɑəɖɌ 18ɡ43 ɝɘ ð 16,5 ɜɟɍ., 24ɡ30 

ɝɘ ð 10,5 ɜɟɍ., 30ɡ40 ɝɘ ð 27,5 ɜɟɍ., 35ɡ35 ɝɘ ð 

25,3 ɜɟɍ. ȴɓ ɏɚɐɚɎɚɏɚ ɚɞɣɑɞɌ ɍɧɗɚ ɔɓɎɑɝɞəɚ, ɣɞɚ 

Ɏɧɛɚɗəɑəɚ 83093 ɝəɔɘɖɚɎ, ɔɓ əɔɡ əɌ ɛɗɑəɖɑ 

ɜɌɓɘɑɜɚɘ 18ɡ43 ɝɘ  ð 16730, əɌ ɛɗɑəɖɑ 24ɡ30 

ɝɘ ð 5480, əɌ ɛɗɑəɖɑ ɜɌɓɘɑɜɚɘ 30ɡ40 ɝɘ ɔ 

35ɡ35 ɝɘ ð Ɏ ɜɌɎəɚɘ ɖɚɗɔɣɑɝɞɎɑ ɛɚ 330442.  

Ƚɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɑɐɔəɔɢɧ ɛɗɑəɖɔ ɜɌɝɝɣɔ-

ɞɧɎɌɗɔ:  

(16,5ɡ16730+10,5ɡ5480+27,5ɡ30441,5+25,

3ɡ30442)/83093 = 23,36 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɑɐɔəɔɢɧ 

ɛɗɑəɖɔ ɍɧɗɌ 23,36 ɜɟɍ.  

ȼɌɝɣɑɞ ɝɞɚɔɘɚɝɞɔ ɚɐəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɝəɔɘɖɌ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ: 

Ƚɞɚɔɘɚɝɞɨ ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ ɚɛɜɑɐɑɗɫɗɔ 

ɛɚ ɝɚɎɚɖɟɛəɚɝɞɔ ɠɌɖɞɚɜɚɎ: 

1)Ƚɞɚɔɘɚɝɞɨ ɛɗɑəɖɔ (ɔɓ ɏɚɐɚɎɚɏɚ ɚɞɣɑɞɌ 

ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 37058 ɝəɔɘɖɚɎ, ɖɌɖ ɚɛɜɑɐɑɗɑ-

əɚ Ɏɧɤɑ, ɛɚ 23,36 ɜɟɍ.); 

2)ɀɔɖɝɔɜɟɪɥɔɕ ɜɌɝɞɎɚɜ (ɘɑəɫɗɝɫ 1 ɜɌɓ Ɏ 

əɑɐɑɗɪ, 52 ɜɌɓɌ ɓɌ ɏɚɐ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɓɌɘɑəɧ 

ɝɚɝɞɌɎɗɫɗɌ 2200 ɜɟɍ.); 

3)ȻɜɚɫɎɔɞɑɗɨ (ɘɑəɫɗɝɫ 1 ɜɌɓ Ɏ əɑɐɑɗɪ, 52 

ɜɌɓɌ ɓɌ ɏɚɐ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɓɌɘɑəɧ 4290 ɜɟɍ.); 

4)ȺɛɗɌɞɌ ɞɜɟɐɌ ɐɎɟɡ ɗɌɍɚɜɌəɞɚɎ (ɝɞɚɔ-

ɘɚɝɞɨ ɝɟɞɚɣəɚɕ ɝɘɑəɧ ɚɐəɚɏɚ ɗɌɍɚɜɌəɞɌ ð 2182 

ɜɟɍɗɫ ɔɓ ɜɌɝɣɑɞɌ ɚɖɗɌɐɌ 12000 ɜɟɍ.); 

5)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ 

(ɝɞɚɔɘɚɝɞɨ ɝɟɞɚɣəɚɕ ɝɘɑəɧ ɚɐəɚɏɚ ɎɜɌɣɌ ð 2909 

ɜɟɍɗɑɕ ɔɓ ɜɌɝɣɑɞɌ ɚɖɗɌɐɌ 16000 ɜɟɍ.); 

6)ȺɛɗɌɞɌ ɟɝɗɟɏ ɌɜɡɔɎɌɜɔɟɝɌ (ɝɞɚɔɘɚɝɞɨ 

ɡɜɌəɑəɔɫ ɚɐəɚɏɚ ɝəɔɘɖɌ ð 0,8 ɜɟɍ. ɔɓ ɜɌɝɣɑɞɌ 

ɓɌɜɛɗɌɞɧ ɌɜɡɔɎɌɜɔɟɝɌ 8000 ɜɟɍ.). 

ȳɌ ɏɚɐ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɛɜɔɑɘ-

əɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 37058 ɝəɔɘɖɚɎ. 

ȼɌɝɣɬɞ ɐɑəɑɒəɧɡ ɝɜɑɐɝɞɎ əɌ ɩɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗ ɝɗɑɐɟɪɥɔɘ: 23,36ɡ37058 + 52ɡ2200 + 

52ɡ4290 + 2ɡ365ɡ2182 + 365ɡ2909 + 

0,814ɡ37058 = 3 887 964,9  

Ƚɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ Ɏ 

ɛɜɔɑɘəɚɘ ɛɚɖɚɑ ɜɌɝɝɣɔɞɧɎɌɗɔ: 3 887 

964,9 /37058 = 104,9.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɌəɌɗɚ-

ɏɚɎɚɏɚ ɝəɔɘɖɌ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ ð104,9 
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ɜɟɍ. 

Ƚɞɚɔɘɚɝɞɨ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ ɚɛɜɑɐɑɗɫɗɔ 

ɝɚɎɚɖɟɛəɚɝɞɨɪ ɠɌɖɞɚɜɚɎ: 

1)ȺɛɗɌɞɌ ɟɝɗɟɏ ɐɎɟɡ ɗɌɍɚɜɌəɞɚɎ (ɝɞɚɔɘɚɝɞɨ 

ɝɟɞɚɣəɚɕ ɝɘɑəɧ ɚɐəɚɏɚ ɗɌɍɚɜɌəɞɌ ð 2182 ɜɟɍɗɫ 

ɔɓ ɜɌɝɣɑɞɌ ɚɖɗɌɐɌ 12000 ɜɟɍ.); 

2)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ 

(ɝɞɚɔɘɚɝɞɨ ɝɟɞɚɣəɚɕ ɝɘɑəɧ ɚɐəɚɏɚ ɎɜɌɣɌ ð 2909 

ɜɟɍɗɑɕ ɔɓ ɜɌɝɣɑɞɌ ɚɖɗɌɐɌ 16000 ɜɟɍ.). 

Ƚɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ Ɏ 

ɛɜɔɑɘəɚɘ ð ɛɚɖɚɑ ɜɌɝɝɣɔɞɧɎɌɗɔ: (2ɡ365ɡ2182 + 

365ɡ2909)/37058 = 71,63. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɢɔɠɜɚ-

Ɏɚɏɚ ɝəɔɘɖɌ Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ ð71,63 ɜɟɍ.  

ȼɌɝɣɬɞ ɝɞɚɔɘɚɝɞɔ ɚɐəɚɏɚ ɛɗɑəɚɣəɚɏɚ 

ɝəɔɘɖɌ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ əɌ ɚɞɐɑɗɑ-

əɔɔ ɛɚɘɔɘɚ ɛɜɔɬɘəɚɏɚ ɛɚɖɚɫ:  

Ƚɞɚɔɘɚɝɞɨ ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ ɚɛɜɑɐɑɗɫɗɔ 

ɝɚɎɚɖɟɛəɚɝɞɨɪ ɠɌɖɞɚɜɚɎ: 

1)Ƚɞɚɔɘɚɝɞɨ ɛɗɑəɖɔ (ɔɓ ɏɚɐɚɎɚɏɚ ɚɞɣɑɞɌ 

ɔɓɎɑɝɞəɚ, ɣɞɚ ɍɧɗɚ ɔɝɛɚɗɨɓɚɎɌəɚ 46035 ɑɐɔəɔɢ 

ɛɗɑəɖɔ ɝɞɚɔɘɚɝɞɨɪ, ɖɌɖ ɚɛɜɑɐɑɗɑəɚ Ɏɧɤɑ, 

23,36 ɜɟɍ. ɓɌ ɑɐɔəɔɢɟ); 

2)ɀɔɖɝɔɜɟɪɥɔɕ ɜɌɝɞɎɚɜ (ɘɑəɫɑɞɝɫ 1 ɜɌɓ Ɏ 

ɐɎɑ əɑɐɑɗɔ, 26 ɜɌɓ ɓɌ ɏɚɐ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɓɌ-

ɘɑəɧ ð 2200 ɜɟɍɗɑɕ); 

3)ȻɜɚɫɎɔɞɑɗɨ (ɘɑəɫɑɞɝɫ 1 ɜɌɓ Ɏ 2 əɑɐɑɗɔ, 

26 ɜɌɓ ɓɌ ɏɚɐ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɕ ɓɌɘɑəɧ ð 4290 

ɜɟɍɗɑɕ); 

4)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɌ 

Ɏ ɖɌɍɔəɑɞɑ (ɚɖɗɌɐ 12000 ɜɟɍ.); 

5)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ 

Ɏ ɖɌɍɔəɑɞɑ (ɚɖɗɌɐ 16000 ɜɟɍ.); 

6)ȺɛɗɌɞɌ ɟɝɗɟɏ ɌɜɡɔɎɌɜɔɟɝɌ (ɝɞɚɔɘɚɝɞɨ 

ɡɜɌəɑəɔɫ ɚɐəɚɏɚ ɝəɔɘɖɌ 0,8 ɜɟɍ.). 

ȳɌ ɏɚɐ Ɏ ɛɫɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɧɗɚ ɛɚɗɟɣɑəɚ 46035 

ɝəɔɘɖɚɎ, ɝɞɚɔɘɚɝɞɨɪ ɜɌɎəɚɕ: 23,36ɡ46035 + 

26ɡ2200 + 26ɡ4290 + 5ɡ12ɡ12000+ 5ɡ12ɡ16000 

+ 0,814ɡ46035 = 3 636 550,1 

Ƚɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ Ɏ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɜɌɝɝɣɔɞɧɎɌɗɔ: 3 636 

550,1/46035 = 79.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɌəɌɗɚ-

ɏɚɎɚɏɚ ɝəɔɘɖɌ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ ɚɞɐɑ-

ɗɑəɔɫ ð 79 ɜɟɍ. 

ȼɌɝɣɬɞ ɝɞɚɔɘɚɝɞɔ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ. 

Ƚɞɚɔɘɚɝɞɨ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ Ɏ ɜɑəɞɏɑ-

əɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɎɖɗɪɣɌɗɌ ɝɗɑɐɟɪɥɑɑ: 

1)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɗɌɍɚɜɌəɞɌ Ɏ ɖɌɍɔ-

əɑɞɑ (ɚɖɗɌɐ 12000 ɜɟɍ.); 

2)ȺɛɗɌɞɌ ɟɝɗɟɏ ɚɐəɚɏɚ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ 

Ɏ ɖɌɍɔəɑɞɑ (ɚɖɗɌɐ 16000 ɜɟɍ.). 

Ƚɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ Ɏ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɜɌɝɝɣɔɞɧɎɌɗɔ: 

(5ɡ12ɡ12000+5ɡ12ɡ16000)/ 46035 = 36,5. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɞɚɔɘɚɝɞɨ ɚɐəɚɏɚ ɢɔɠɜɚ-

Ɏɚɏɚ ɝəɔɘɖɌ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ð 36,5 

ɜɟɍ.  

ȼɌɝɣɑɞ ɝɜɑɐəɑɕ ɝɞɚɔɘɚɝɞɔ ɚɐəɚɏɚ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɝəɔɘɖɌ. 

Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɝəɔɘɖɚɎ ɓɌ ɏɚɐ ð 83093, 

Ɏ ɛɜɔɑɘəɚɘ ɚɞɐɑɗɑəɔɔ Ɏɧɛɚɗəɑəɚ 37058 (44,6% 

ɚɞ Ɏɝɑɡ), ɝɞɚɔɘɚɝɞɨ ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ ð 104,9 

ɜɟɍ., ɝɞɚɔɘɚɝɞɨ ɢɔɠɜɚɎɚɏɚ ð 71,63 ɜɟɍ.. Ȯ ɐɜɟ-

ɏɔɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ ɚɞɐɑɗɑəɔɫ Ɏɧɛɚɗ-

əɑəɚ 46035 ɝəɔɘɖɚɎ (55,4% ɚɞ Ɏɝɑɡ), ɝɞɚɔɘɚɝɞɨ 

ɌəɌɗɚɏɚɎɚɏɚ ɝəɔɘɖɌ ð 79 ɜɟɍ., ɝɞɚɔɘɚɝɞɨ ɢɔɠ-

ɜɚɎɚɏɚ ð 36,5 ɜɟɍ. Ƚɜɑɐəɪɪ ɝɞɚɔɘɚɝɞɨ ɌəɌɗɚɏɚ-

Ɏɚɏɚ ɝəɔɘɖɌ ɜɌɝɝɣɔɞɧɎɌɗɔ: 0,446ɡ104,9 + 

0,554ɡ79 = 90,56. Ƚɜɑɐəɪɪ ɝɞɚɔɘɚɝɞɨ ɢɔɠɜɚ-

Ɏɚɏɚ ɝəɔɘɖɌ ɜɌɝɝɣɔɞɧɎɌɗɔ: 0,446ɡ71,63 + 

0,554ɡ36,5= 52,17. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɜɑɐəɫɫ ɝɞɚɔɘɚɝɞɨ ɌəɌɗɚ-

ɏɚɎɚɏɚ ɝəɔɘɖɌ ɝɚɝɞɌɎɔɗɌ 90,56 ɜɟɍ., Ɍ ɢɔɠɜɚɎɚ-

ɏɚ ð 52,17 ɜɟɍ. 

ȯɚɐɚɎɚɕ ɚɍɦɑɘ ɩɖɚəɚɘɔɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɢɔɠɜɚɎɚɕ ɌɛɛɌɜɌɞɟɜɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɌəɌɗɚɏɚɎɚɕ ɜɌɝɝɣɔɞɧɎɌɗɔ: 83093 

ɡ (90,56 ð 52,17) = 3 189 940,3  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɏɚɐɚɎɚɕ ɚɍɦɑɘ ɩɖɚəɚɘɔɔ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɢɔɠɜɚɎɚɕ ɌɛɛɌɜɌɞɟɜɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌəɌɗɚɏɚɎɚɕ ɝɚɝɞɌ-

Ɏɔɗ 3,19 ɘɗə. ɜɟɍ.  

ȸɑɞɚɐɧ ɌəɌɗɔɓɌ ɠɔəɌəɝɚɎɚɕ Ɏɧɏɚɐɧ ɚɞ 

Ɏəɑɐɜɑəɔɫ ȻȬȶȽ Ɏ ȷȻȿ 

ȽɟɥɑɝɞɎɟɪɞ əɑɝɖɚɗɨɖɚ ɘɑɞɚɐɚɎ, ɖɚɞɚɜɧɑ 

ɘɚɏɟɞ ɚɖɌɓɌɞɨɝɫ ɛɚɗɑɓəɧɘɔ ɐɗɫ ɌəɌɗɔɓɌ ɩɖɚəɚ-

ɘɔɣɑɝɖɚɕ Ɏɧɏɚɐɧ ɟɝɞɌəɚɎɖɔ Ɏ ȷȻȿ ȻȬȶȽ. ɃɌɝɞɚ 

ɚɖɌɓɧɎɌɑɞɝɫ ɛɚɗɑɓəɧɘ ɛɜɚɎɑɝɞɔ ɜɌɝɣɬɞ, ɔɝ-

ɛɚɗɨɓɟɫ ɝɜɌɓɟ əɑɝɖɚɗɨɖɚ ɘɑɞɚɐɚɎ, ɛɚɞɚɘɟ ɖɌɖ 

ɖɌɒɐɧɕ ɔɓ əɔɡ ɐɌɑɞ ɚɢɑəɖɟ ɝ ɜɌɓəɧɡ ɞɚɣɑɖ ɓɜɑ-

əɔɫ. 

Ȱɑəɑɒəɧɕ ɛɚɞɚɖ (Cash flow) ð ɍɚɗɨɤɌɫ 

ɣɌɝɞɨ ɘɑɞɚɐɚɎ ɌəɌɗɔɓɌ ɔəɎɑɝɞɔɢɔɕ ɚɝəɚɎɧɎɌɑɞ-

ɝɫ əɌ ɩɞɚɘ ɛɚəɫɞɔɔ. Ȼɚɐ cash flow ɛɚəɔɘɌɪɞ 

ɚɞɣɑɞ ɚ ɐɎɔɒɑəɔɔ ɐɑəɑɒəɧɡ ɝɜɑɐɝɞɎ, Ɏ ɖɚɞɚɜɚɘ 

ɚɞɜɌɒɌɪɞɝɫ Ɏɝɑ ɔɘɑɪɥɔɑ ɘɑɝɞɚ ɛɜɔɞɚɖɔ ɐɑ-

əɑɒəɧɡ ɝɜɑɐɝɞɎ ɔ ɔɡ ɜɌɝɡɚɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌ-

Ɏɔɘ ɐɑəɑɒəɧɕ ɛɚɞɚɖ Ɏ Ɏɔɐɑ ɞɌɍɗɔɢɧ 3 ɔ 4 ɐɗɫ 

ɐɎɟɡ ɜɌɝɝɘɌɞɜɔɎɌɑɘɧɡ ɘɚɐɔɠɔɖɌɢɔɕ ɝ ɛɜɑɐɛɚ-

ɗɌɏɌɑɘɧɘ ɝɜɚɖɚɘ ɜɌɍɚɞɧ 15 ɗɑɞ. 

Ƚɜɚɖ ɚɖɟɛɌɑɘɚɝɞɔ (Payback period) ð ɩɞɚ 

Ɏɜɑɘɫ, əɑɚɍɡɚɐɔɘɚɑ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɚɍɦɑɖɞ ɔə-

Ɏɑɝɞɔɢɔɕ ɚɖɟɛɔɗɝɫ. ȾɌɖɒɑ ɫɎɗɫɑɞɝɫ ɛɑɜɑɗɚɘ-

əɧɘ ɘɚɘɑəɞɚɘ, ɛɚɝɗɑ ɖɚɞɚɜɚɏɚ ɚɍɦɑɖɞ əɌɣɔəɌɑɞ 

ɛɜɔəɚɝɔɞɨ ɛɜɔɍɧɗɨ. Ȱɗɫ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔ-

ɖɌɢɔɔ ɝɜɚɖ ɚɖɟɛɌɑɘɚɝɞɔ ɝɚɝɞɌɎɔɞ 3,1 ɏɚɐɌ, ɐɗɫ 

ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ð 9,5 ɗɑɞ (ɞɌɍɗ. 3 ɔ 

4). 

ɃɔɝɞɌɫ ɛɜɔɎɑɐɑəəɌɫ ɝɞɚɔɘɚɝɞɨ (Net 

pressure value - NPV) ð ɩɞɚ ɝɟɘɘɌ ɐɔɝɖɚəɞɜɚ-

ɎɌəəɧɡ (ɛɜɔɎɑɐɑəəɧɡ ɖ ɚɛɜɑɐɑɗɑəəɚɘɟ ɘɚɘɑə-

ɞɟ Ɏɜɑɘɑəɔ, Ɏ ɩɞɚɘ ɣɌɝɞəɚɘ ɝɗɟɣɌɑ, ɝɑɏɚɐəɫɤ-

əɑɘɟ ɐəɪ) ɓəɌɣɑəɔɕ ɐɑəɑɒəɚɏɚ ɛɚɞɚɖɌ. ȻɚɖɌɓɌ-

ɞɑɗɨ NPV ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɜɌɓəɔɢɟ ɘɑɒɐɟ 

Ɏɝɑɘɔ ɐɑəɑɒəɧɘɔ ɛɜɔɞɚɖɌɘɔ ɔ ɚɞɞɚɖɌɘɔ, ɛɜɔ-

Ɏɑɐɑəəɧɘɔ ɖ ɞɑɖɟɥɑɘɟ ɘɚɘɑəɞɟ Ɏɜɑɘɑəɔ (ɘɚ-

ɘɑəɞɟ ɚɢɑəɖɔ ɔəɎɑɝɞɔɢɔɚəəɚɏɚ ɛɜɚɑɖɞɌ). Ⱥə 

ɛɚɖɌɓɧɎɌɑɞ  Ɏɑɗɔɣɔəɟ  ɐɑəɑɒəɧɡ ɝɜɑɐɝɞɎ, ɖɚɞɚ- 
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ɜɟɪ ɔəɎɑɝɞɚɜ ɚɒɔɐɌɑɞ ɛɚɗɟɣɔɞɨ ɚɞ ɛɜɚɑɖɞɌ ɛɚ-

ɝɗɑ ɞɚɏɚ, ɖɌɖ ɐɑəɑɒəɧɑ ɛɜɔɞɚɖɔ ɚɖɟɛɫɞ ɑɏɚ 

ɛɑɜɎɚəɌɣɌɗɨəɧɑ ɔəɎɑɝɞɔɢɔɚəəɧɑ ɓɌɞɜɌɞɧ ɔ 

ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɐɑəɑɒəɧɑ ɚɞɞɚɖɔ, ɝɎɫɓɌəəɧɑ ɝ 

ɚɝɟɥɑɝɞɎɗɑəɔɑɘ ɛɜɚɑɖɞɌ. NPV ɘɚɒəɚ ɛɜɑɐɝɞɌ-

Ɏɔɞɨ ɖɌɖ ɚɍɥɟɪ ɛɜɔɍɧɗɨ ɔəɎɑɝɞɚɜɌ. 

NPV ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟ-

ɑɘɧɘ ɔ ɟɎɌɒɌɑɘɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɔəɎɑɝɞɔ-

ɢɔɚəəɚɕ ɛɜɔɎɗɑɖɌɞɑɗɨəɚɝɞɔ ɛɜɚɑɖɞɌ [13].  

ȭɚɗɨɤɔɘ ɐɚɝɞɚɔəɝɞɎɚɘ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ 

ɞɚ, ɣɞɚ ɚə ɛɚɖɌɓɧɎɌɑɞ, ɖɌɖɚɕ ɔɓ ɚɍɦɑɖɞɚɎ ɔəɎɑ-

ɝɞɔɢɔɕ ɝɛɚɝɚɍɑə ɛɜɔəɑɝɞɔ ɍɚɗɨɤɑ ɐɑəɑɒəɧɡ 

ɝɜɑɐɝɞɎ Ɏ ɐɚɗɏɚɎɜɑɘɑəəɚɕ ɛɑɜɝɛɑɖɞɔɎɑ. Ȱɗɫ 

ɩɞɚɏɚ ɌəɌɗɔɓɌ ɓɌ ɌɗɨɞɑɜəɌɞɔɎəɧɕ ɎɌɜɔɌəɞ ɔə-

Ɏɑɝɞɔɢɔɕ ɍɧɗɌ ɎɓɫɞɌ ɝɜɑɐəɫɫ ɝɞɌɎɖɌ ɍɌəɖɚɎ-

ɝɖɚɏɚ ɛɜɚɢɑəɞɌ ɛɚ ɐɑɛɚɓɔɞɌɘ Ɏ ɜɟɍɗɫɡ, ɖɚɞɚɜɌɫ 

ɝɚɝɞɌɎɗɫɗɌ 10% ɏɚɐɚɎɧɡ. Ⱥɍɥɑɑ ɛɜɌɎɔɗɚ ɐɗɫ 

ɞɜɌɖɞɚɎɖɔ ɓəɌɣɑəɔɫ NPV: 

1)NPV > 0 ð ɚɢɑəɔɎɌɑɘɧɕ ɚɍɦɑɖɞ ɔəɎɑɝɞɔ-

ɢɔɕ ɍɚɗɑɑ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɝɜɌɎəɔɎɌɑɘɧɘ; 

2)NPV < 0 ð ɚɢɑəɔɎɌɑɘɧɕ ɚɍɦɑɖɞ ɔəɎɑɝɞɔ-

ɢɔɕ ɘɑəɑɑ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɕ Ɏ ɝɜɌɎəɑəɔɔ ɝ 

ɝɜɌɎəɔɎɌɑɘɧɘ; 

3)NPV = 0 ð ɚɢɑəɔɎɌɑɘɧɕ ɚɍɦɑɖɞ ɔəɎɑɝɞɔ-

ɢɔɕ ɛɜɔəɑɝɑɞ ɞɚɣəɚ ɞɌɖɟɪ ɒɑ ɛɜɔɍɧɗɨ, ɖɌɖ 

ɌɗɨɞɑɜəɌɞɔɎəɧɕ ɎɌɜɔɌəɞ;  

4)ȮɌɒəɚ ɛɚɐɣɑɜɖəɟɞɨ, ɣɞɚ ɜɑɣɨ Ɏ ɐɌəəɚɘ 

ɛɚɐɝɣɑɞɑ ɍɟɐɑɞ ɔɐɞɔ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɚ ɠɔəɌəɝɚ-

Ɏɚɕ ɚɢɑəɖɑ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ Ɏəɑɐɜɑəɔɫ ȻȬȶȽ 

ɔ əɑ ɟɣɔɞɧɎɌɑɞ ɐɜɟɏɔɑ ɛɜɑɔɘɟɥɑɝɞɎɌ; 

5)NPV ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌ-

ɓɚɘ: 

 , 

ɏɐɑ t ð ɖɚɗɔɣɑɝɞɎɚ ɛɑɜɔɚɐɚɎ, Ɏ ɐɌəəɚɘ 

ɝɗɟɣɌɑ ɓɌ ɛɑɜɔɚɐ Ɏɓɫɞ ɚɐɔə ɏɚɐ, ɜɌɝɣɑɞ ɛɜɔɎɑ-

ɐɑə ɖ 15 ɏɚɐɌɘ, CF ð ɎɑɗɔɣɔəɌ ɐɑəɑɒəɚɏɚ ɛɚɞɚ-

ɖɌ Ɏ ɖɌɒɐɧɕ ɚɞɐɑɗɨəɧɕ ɏɚɐ, i ð ɝɞɌɎɖɌ ɐɔɝɖɚə-

ɞɔɜɚɎɌəɔɫ, IC ð ɔəɎɑɝɞɔɢɔɚəəɧɕ ɖɌɛɔɞɌɗ. 

ȽɞɌɎɖɌ ɐɔɝɖɚəɞɔɜɚɎɌəɔɫ ð ɩɞɚ ɛɜɚɢɑəɞ-

əɌɫ ɝɞɌɎɖɌ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɐɗɫ ɛɑɜɑɜɌɝɣɑɞɌ ɍɟ-

ɐɟɥɔɡ ɛɚɞɚɖɚɎ ɐɚɡɚɐɚɎ Ɏ ɑɐɔəɟɪ Ɏɑɗɔɣɔəɟ ɞɑ-

ɖɟɥɑɕ ɝɞɚɔɘɚɝɞɔ. ȺəɌ ɝɖɗɌɐɧɎɌɑɞɝɫ ɔɓ ɜɌɓəɧɡ 

ɠɌɖɞɚɜɚɎ, ɖɚɞɚɜɧɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɔəɐɔɎɔɐɟɌɗɨ-

əɚ ɐɗɫ ɖɌɒɐɚɏɚ ɔəɎɑɝɞɔɢɔɚəəɚɏɚ ɛɜɚɑɖɞɌ. Ȯ 

ɐɌəəɚɘ ɣɌɝɞəɚɘ ɝɗɟɣɌɑ ɝɞɌɎɖɌ ɐɔɝɖɚəɞɔɜɚɎɌ-

əɔɫ ɍɟɐɑɞ ɎɖɗɪɣɌɞɨ Ɏ ɝɑɍɫ ɝɞɌɎɖɟ ɌɗɨɞɑɜəɌɞɔɎ-

əɚɏɚ Ɏɗɚɒɑəɔɫ Ɏ ɍɌəɖɚɎɝɖɔɕ ɐɑɛɚɓɔɞ (10%) ɔ 

ɝɜɑɐəɪɪ ɏɚɐɚɎɟɪ ɔəɠɗɫɢɔɪ ɓɌ ɛɚɝɗɑɐəɔɑ ɞɜɔ 

ɏɚɐɌ (6,2%).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɝɝɣɔɞɌəəɌɫ ɎɑɗɔɣɔəɌ 

NPV ɝɞɌəɑɞ ɚɞɎɑɞɚɘ əɌ Ɏɚɛɜɚɝ: çɖɟɐɌ ɝɑɏɚɐəɫ 

ɍɚɗɑɑ Ɏɧɏɚɐəɚ Ɏɗɚɒɔɞɨ ɐɑəɨɏɔ əɌ 15 ɗɑɞ ɛɜɔ 

ɟɣɬɞɑ ɑɒɑɏɚɐəɚɕ ɔəɠɗɫɢɔɔ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑ-

ɏɚ Ɏɜɑɘɑəɔ Ɏ 6,2%: Ɏ ɍɌəɖɚɎɝɖɔɕ ɐɑɛɚɓɔɞ ɛɚɐ 

10% ɏɚɐɚɎɧɡ ɔɗɔ Ɏ ȻȬȶȽ?è. 

NPV ɐɗɫ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ: -9,9 

+ 3,19/1,162 + 3,19/1,35 + 3,19/1,569 + 

3,19/1,823 + 3,19/2,119 + 3,19/2,46 + 3,19/2,86 

+ 3,19/3,324 + 3,19/3,862 + 3,19/4,49 + 

3,19/5,215 + 3,19/6,06 + 3,19/7,042 + 

3,19/8,183 + 3,19/9,501 = 7,724  

NPV ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ: -30,4 

+ 3,19/1,162 + 3, 19/1,35 + 3,19/1,569 + 

3,19/1,823 + 3,19/2,119 + 3,19/2,46 + 3,19/2,86 

+ 3,19/3,324 + 3,19/3,862 + 3,19/4,49 + 

3,19/5,215 + 3,19/6,06 + 3,19/7,042 + 

3,19/8,183 + 3,19/9,501 = - 12,776  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, NPV ɐɗɫ ɘɔəɔɘɌɗɨəɚɕ ɘɚ-

ɐɔɠɔɖɌɢɔɔ ɔ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɝɚ-

ɝɞɌɎɗɫɑɞ 7,724 ɔ  -12,776, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

NPV ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɔɘɑɑɞ  

ȾɌɍɗɔɢɌ 3.   Ȱɑəɑɒəɧɕ ɛɚɞɚɖ Ɏ ɘɔɗɗɔɚəɌɡ ɜɟɍɗɑɕ. ȸɔəɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ. ȻɜɑɐɛɚɗɌɏɌɑɘɧɕ 

ɝɜɚɖ ɜɌɍɚɞɧ ɝɔɝɞɑɘɧ 15 ɗɑɞ. 

ɻʦʜ 

 

ʆʪʪʦʢ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ 

ʇʨʠʪʦʢ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ 

ɻʦʜʦʚʦʡ ʜʝʥʝʞ-

ʥʳʡ ʧʦʪʦʢ 

ʀʪʦʛʦʚʳʡ ʜʝʥʝʞ-

ʥʳʡ ʧʦʪʦʢ 

0 9,9  -9,9 -9,9 

1  3,19 3,19 -6,71 

2  3,19 3,19 -3,52 

3  3,19 3,19 -0,33 

4  3,19 3,19 2,86 

5  3,19 3,19 6,05 

6  3,19 3,19 9,24 

7  3,19 3,19 12,43 

8  3,19 3,19 15,62 

9  3,19 3,19 18,81 

10  3,19 3,19 22 

11  3,19 3,19 25,19 

12  3,19 3,19 28,38 

13  3,19 3,19 31,57 

14  3,19 3,19 34,76 

15  3,19 3,19 37,95 
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ɚɞɜɔɢɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɫ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ 

ɜɌɓɘɑɥɑəɔɑ ɐɑəɑɏ Ɏ ɍɌəɖɚɎɝɖɚɘ ɐɑɛɚɓɔɞɑ ɫɎɗɫ-

ɑɞɝɫ ɍɚɗɑɑ Ɏɧɏɚɐəɚ ɝ ɞɚɣɖɔ  ɓɜɑəɔɫ ɛɚɗɟɣɑəɔɫ 

ɠɔəɌəɝɚɎɚɕ ɛɜɔɍɧɗɔ ɣɑɜɑɓ 15 ɗɑɞ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ NPV ɐɗɫ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɔɘɑɑɞ 

ɛɚɗɚɒɔɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ 

Ɏɧɏɚɐəɑɑ ɔəɎɑɝɞɔɜɚɎɌɞɨ Ɏ ȻȬȶȽ, əɑɒɑɗɔ ɛɚɗɚ-

ɒɔɞɨ ɝɟɘɘɟ ɐɑəɑɏ Ɏ ɍɌəɖɚɎɝɖɟɪ ɫɣɑɕɖɟ əɌ 15 

ɗɑɞ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɝɞɌəɚɎɖɌ ȻȬȶȽ ɫɎɗɫɑɞɝɫ 

ɍɚɗɑɑ Ɏɧɏɚɐəɧɘ ɛɜɚɑɖɞɚɘ. 

ȼɌɝɝɣɔɞɌɑɘ NPV ɞɚɗɨɖɚ ɝ ɟɣɑɞɚɘ ɔəɠɗɫ-

ɢɔɔ (6,2%). ɉɞɚ ɐɌɝɞ ɚɞɎɑɞ əɌ Ɏɚɛɜɚɝ: çɫɎɗɫɑɞɝɫ 

ɗɔ ɔəɎɑɝɞɔɢɔɫ Ɏ ȻȬȶȽ ɛɜɔɍɧɗɨəɚɕ, ɝ ɟɣɑɞɚɘ 

ɑɒɑɏɚɐəɚɕ ɔəɠɗɫɢɔɔ Ɏ 6,2%   ɔɗɔ əɑɞ?è. 

NPV ɐɗɫ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ:-9,9 

+ 30,581 = 20,681  

NPV ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ:-30,4 

+ 30,581 = 0,181  

ɉɞɔ ɣɔɝɗɌ ɏɚɎɚɜɫɞ ɚ ɞɚɘ, ɣɞɚ ɖɌɖ ɘɔəɔ-

ɘɌɗɨəɌɫ, ɞɌɖ ɔ ɚɛɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɔ 

ȻȬȶȽ ð ɩɞɚ Ɏɗɚɒɑəɔɫ, ɖɚɞɚɜɧɑ ɛɜɔəɑɝɟɞ ɔəɎɑ-

ɝɞɚɜɟ ɛɜɔɍɧɗɨ, ɝ ɟɣɑɞɚɘ ɞɚɏɚ, ɣɞɚ ɝɟɘɘɧ ɛɜɔ-

Ɏɑɐɑəɧ ɖ ɝɑɏɚɐəɫɤəɑɘɟ ɐəɪ. ȺɐəɌɖɚ, ɖɌɖ ɍɧɗɚ 

ɜɌɝɝɣɔɞɌəɚ Ɏɧɤɑ, NPV ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔ-

ɠɔɖɌɢɔɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɍɌəɖɚɎɝɖɔɘ ɐɑɛɚɓɔɞɚɘ 

ɐɌɗ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, 

ɣɞɚ ɛɚɘɑɝɞɔɎ ɝɟɘɘɟ, ɞɜɑɍɟɑɘɟɪ ɐɗɫ ɟɝɞɌəɚɎɖɔ 

ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ, ɘɚɒəɚ ɛɚɗɟɣɔɞɨ 

ɍɚɗɨɤɟɪ ɠɔəɌəɝɚɎɟɪ ɛɜɔɍɧɗɨ ɣɑɜɑɓ 15 ɗɑɞ, 

ɣɑɘ ɟɝɞɌəɚɎɔɎ ɚɛɞɔɘɌɗɨəɟɪ ɘɚɐɔɠɔɖɌɢɔɪ Ɏ 

ȷȻȿ. ɉɞɚɞ ɌəɌɗɔɓ əɑ ɟɣɔɞɧɎɌɗ ɔəɧɡ ɛɜɑɔɘɟ-

ɥɑɝɞɎ ȻȬȶȽ. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɓəɧɑ 

ɚɞəɚɤɑəɔɫ ɖ ȻȬȶȽ. ȿ ɚɐəɔɡ ɌɎɞɚɜɚɎ ɟɝɞɌəɚɎɖɌ 

ȻȬȶȽ ɛɚɖɌɓɧɎɌɑɞ ɝɑɍɫ ɖɌɖ ɔəɝɞɜɟɘɑəɞ, ɛɚɓɎɚ-

ɗɫɪɥɔɕ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɓɔɞɨ ɝɞɚɔɘɚɝɞɨ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɔ ɛɚɗɟɣɔɞɨ ɠɔəɌəɝɚɎɟɪ Ɏɧɏɚɐɟ [6]. ȿ 

ɐɜɟɏɔɡ ɓɌɜɟɍɑɒəɧɡ ɖɚɗɗɑɏ ɟɝɞɌəɚɎɖɌ ȻȬȶȽ əɑ 

ɛɜɔɎɑɗɌ ɖ ɝɟɥɑɝɞɎɑəəɚɕ ɠɔəɌəɝɚɎɚɕ ɩɖɚəɚɘɔɔ 

[5]. ȹɌɔɍɚɗɑɑ Ɏɑɝɚɘɧɘɔ ɐɗɫ ɩɞɚɏɚ ɌəɌɗɔɓɌ ɠɌɖ-

ɞɚɜɌɘɔ ɝɞɌɗɔ ɝɞɚɔɘɚɝɞɨ ȻȬȶȽ ɔ ɖɚɗɔɣɑɝɞɎɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, ɛɜɚɎɚɐɔɘɧɡ Ɏ ȷȻȿ ɓɌ ɏɚɐ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɐɝɣɔɞɌəɚ, ɣɞɚ Ɏəɑɐɜɑ-

əɔɑ ɘɔəɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ȻȬȶȽ ɚɖɟɛɌɑɞ 

ɝɑɍɫ ɣɑɜɑɓ 3,1 ɏɚɐɌ, ɚɛɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ 

ɚɖɟɛɔɞɝɫ ɣɑɜɑɓ 9,5 ɗɑɞ. ȼɌɝɣɬɞ ɣɔɝɞɚɕ ɛɜɔɎɑ-

ɐɑəəɚɕ ɝɞɚɔɘɚɝɞɔ (NPV ð əɌɔɍɚɗɑɑ ɌɎɞɚɜɔɞɑɞəɚ-

ɏɚ ɛɜɚɑɖɞɌ ɖɌɖ ɚɍɦɑɖɞɌ ɐɗɫ ɔəɎɑɝɞɔɢɔɕ) ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɘɔəɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ȻȬȶȽ ɫɎ-

ɗɫɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɑɑ Ɏɧɏɚɐəɧɘ ɚɍɦɑɖɞɚɘ 

ɐɗɫ ɔəɎɑɝɞɔɢɔɕ, ɣɑɘ ɜɌɓɘɑɥɑəɔɑ ɝɟɘɘɧ ɐɑəɑɏ 

Ɏ Ɏɔɐɑ ɍɌəɖɚɎɝɖɚɏɚ ɐɑɛɚɓɔɞɌ ɛɚɐ 10% ɏɚɐɚɎɚɕ 

ɛɜɔɍɧɗɔ (NPV = 7,724). ɉɞɚ ɛɜɔ ɟɝɗɚɎɔɔ ɝɜɚɖɌ 

ɜɌɍɚɞɧ 15 ɗɑɞ ɔ ɔəɠɗɫɢɔɔ Ɏ 6,5% Ɏ ɏɚɐ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɟɝɞɌəɚɎɖɌ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ 

ȻȬȶȽ ɫɎɗɫɑɞɝɫ ɘɑəɑɑ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɘ ɚɍɦɑɖ-

ɞɚɘ ɔəɎɑɝɞɔɢɔɕ, ɣɑɘ ɜɌɓɘɑɥɑəɔɑ ɝɟɘɘɧ ɐɑəɑɏ 

Ɏ Ɏɔɐɑ ɍɌəɖɚɎɝɖɚɏɚ ɐɑɛɚɓɔɞɌ ɛɚɐ 10% ɏɚɐɚɎɚɕ 

ɛɜɔɍɧɗɔ ɝ ɟɣɑɞɚɘ ɔəɠɗɫɢɔɔ 6,5% Ɏ ɏɚɐ (NPV= -

12,776). Ȼɚɐɝɣɑɞ NPV ɛɜɔ ɟɣɑɞɑ ɞɚɗɨɖɚ ɑɒɑɏɚɐ-

əɚɕ ɔəɠɗɫɢɔɔ ɛɚɖɌɓɌɗ, ɣɞɚ ɟɝɞɌəɚɎɖɌ ȻȬȶȽ ð 

ɑɝɞɨ ɩɠɠɑɖɞɔɎəɚɑ Ɏɗɚɒɑəɔɑ ɝɜɑɐɝɞɎ, Ɍ NPV ɐɗɫ 

ɘɔəɔɘɌɗɨəɚɕ ɔ ɚɛɞɔɘɌɗɨəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɜɌ-

Ɏɑə 20,681 ɔ 0,181, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏɧɍɚɜ ɘɚɐɔɠɔɖɌɢɔɔ 

ȻȬȶȽ əɑ ɐɚɗɒɑə ɝɞɜɚɔɞɨɝɫ ɞɚɗɨɖɚ əɌ ɜɑɓɟɗɨɞɌ-

ɞɌɡ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. Ȱɚɗɒəɧ ɍɧɞɨ ɛɚ-

ɐɜɚɍəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɔ ɟɣɞɑəɧ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌ ɘɚɐɌɗɨəɚɝɞɔ DR ɛɑɜɑɐ CR, ɛɜɚɛɟɝɖəɌɫ 

ɝɛɚɝɚɍəɚɝɞɨ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɛɛɌɜɌɞɌ, Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɖɌɣɑɝɞɎɑəəɧɡ ɜɑəɞɏɑəɚɐɔɌ-

ȾɌɍɗɔɢɌ 4.    Ȱɑəɑɒəɧɕ ɛɚɞɚɖ Ɏ ɘɔɗɗɔɚəɌɡ ɜɟɍɗɑɕ. ȺɛɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ. ȻɜɑɐɛɚɗɌɏɌɑɘɧɕ 

ɝɜɚɖ ɜɌɍɚɞɧ ɝɔɝɞɑɘɧ 15 ɗɑɞ. 

ɻʦʜ 

 

ʆʪʪʦʢ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ 

ʇʨʠʪʦʢ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ 

ɻʦʜʦʚʦʡ ʜʝʥʝʞ-

ʥʳʡ ʧʦʪʦʢ 

ʀʪʦʛʦʚʳʡ ʜʝʥʝʞ-

ʥʳʡ ʧʦʪʦʢ 

0 30,4  -30,4 -30,4 

1  3,19 3,19 -27,21 

2  3,19 3,19 -24,02 

3  3,19 3,19 -20,83 

4  3,19 3,19 -17,64 

5  3,19 3,19 -14,45 

6  3,19 3,19 -11,26 

7  3,19 3,19 -8,07 

8  3,19 3,19 -4,88 

9  3,19 3,19 -1,69 

10  3,19 3,19 1,5 

11  3,19 3,19 4,69 

12  3,19 3,19 7,88 

13  3,19 3,19 11,07 

14  3,19 3,19 14,26 

15  3,19 3,19 17,45 
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ɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɛɌ-

ɢɔɑəɞɌ. 

ȮɧɎɚɐɧ: 

1.   Ȯ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɑ ɔɘɑɑɞɝɫ əɑ-

ɝɖɚɗɨɖɚ ɗɚɖɌɗɨəɧɡ ɔ ɚɐɔə ɏɗɚɍɌɗɨəɧɕ ȻȬȶȽ, 

ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɖɚɞɚɜɧɡ əɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ ɣɌɝɞɔɣəɚ ɜɌɓɚɍɥɑəɚ.  Ȼɚɘɔɘɚ ɘəɚɏɔɡ 

ɞɜɟɐəɚɝɞɑɕ ɩɖɝɛɗɟɌɞɌɢɔɔ ȻȬȶȽ ɔ ȼȴȽ, əɑ ɐɚ-

ɝɞɔɏəɟɞɚ ɛɚɗəɚɕ ɔəɞɑɏɜɌɢɔɔ ɝ ȯȴȽ. 

2. Ȯəɑɐɜɑəɔɑ ȻȬȶȽ ɔ ɛɑɜɑɡɚɐ əɌ ɢɔɠɜɚ-

Ɏɟɪ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɟ ɫɎɗɫɪɞɝɫ ɐɗɫ ȷȻȿ 

ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐəɧɘɔ ɔəɎɑɝɞɔɢɔɫɘɔ Ɏ Ɏɔ-

ɐɟ ɏɚɐɚɎɚɕ ɩɖɚəɚɘɔɔ ɝɜɑɐɝɞɎ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɬəɖɑ, ɡɔɘɔɣɑɝɖɔɡ ɜɑɌɖɞɔɎɌɡ, ɝɚɐɑɜɒɌəɔɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ  (ɚɖɚɗɚ 3,19 ɘɗə. ɜɟɍ.).  

3. Ȯ ɟɝɗɚɎɔɫɡ ɛɫɞəɌɐɢɌɞɔɗɑɞəɑɕ ɛɑɜɝɛɑɖ-

ɞɔɎɧ ɚɛɞɔɘɌɗɨəɌɫ ɘɚɐɔɠɔɖɌɢɔɫ ȻȬȶȽ ɫɎɗɫɑɞ-

ɝɫ ɛɜɔɍɧɗɨəɧɘ ɚɍɦɑɖɞɚɘ Ɏɗɚɒɑəɔɫ ɐɑəɑɏ. 

4. Ȯɜɑɘɫ ɛɚɗɟɣɑəɔɫ ɢɔɠɜɚɎɚɏɚ ɝəɔɘɖɌ ɔɓ 

ɩɗɑɖɞɜɚəəɚɏɚ ɌɜɡɔɎɌ Ɏ ɝɜɑɐəɑɘ əɌ 28 ɘɔəɟɞ ɖɚ-

ɜɚɣɑ Ɏɜɑɘɑəɔ ɐɚɝɞɌɎɖɔ ɛɗɬəɚɣəɚɕ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ ɔɓ ɛɜɔɎɧɣəɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɜɡɔɎɌ. 

5.  Ȼɚɝɞ-ɚɍɜɌɍɚɞɖɌ ɔɓɚɍɜɌɒɑəɔɕ ɟɐɗɔəɫɑɞ 

Ɏɜɑɘɫ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɝəɔɘɖɌ Ɏɝɑɏɚ 

ɗɔɤɨ əɌ 1,5 ɘɔəɟɞɧ, əɚ ɛɜɔ ɩɞɚɘ ɐɚɝɞɚɎɑɜəɚ 

ɛɚɎɧɤɌɑɞ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ.  

6. ȭɚɗɨɤɔəɝɞɎɚ ɜɑəɞɏɑəɚɗɚɏɚɎ (83%) ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔɢɧ 

ɔɝɛɚɗɨɓɟɪɞ ɛɚɝɞ-ɚɍɜɌɍɚɞɖɟ ɜɑəɞɏɑəɚɏɜɌɘɘ ɍɚ-

ɗɑɑ ɣɑɘ Ɏ 70% ɝɗɟɣɌɑɎ, ɛɜɔɘɑəɫɫ ɣɌɝɞɚ (ɐɚ 90-

100%) ɚɖəɚ/ɟɜɚɎɑəɨ, ɟɎɑɗɔɣɑəɔɑ, ɚɍɚɝɞɜɑəɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ, əɑɓɌɝɗɟɒɑəəɚ ɜɑɐɖɚ ð ɚɛɞɔɘɔɓɌ-

ɢɔɪ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɐɔɌɛɌɓɚəɌ.  

ȭɗɌɏɚɐɌɜəɚɝɞɔ. 

ȬɎɞɚɜ ɐɌəəɚɕ ɜɌɍɚɞɧ ɍɗɌɏɚɐɌɜɔɞ ɛɑɜɝɚəɌɗ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ȸɌɜɔɔəɝɖɚɕ ɍɚɗɨəɔ-

ɢɧ, ɓɌɎ. ɚɞɐɑɗɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɚɠɑɝ-

ɝɚɜɌ ɃɑɜɑɘɔɝɔəɌ ȮɗɌɐɔɘɔɜɌ ȸɌɖɝɔɘɚɎɔɣɌ, 

ɏɗɌɎəɚɏɚ ɎɜɌɣɌ ɍɚɗɨəɔɢɧ ȱɘɑɗɨɫəɚɎɌ ȺɗɑɏɌ 

ȮɗɌɐɔɝɗɌɎɚɎɔɣɌ ɓɌ ɛɚɐɐɑɜɒɖɟ ɔ ɛɚɘɚɥɨ Ɏ Ɏɧ-

ɛɚɗəɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɎɞɚɜ ɞɌɖɒɑ ɍɗɌɏɚɐɌ-

ɜɔɞ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ȰɜɚɓɐɚɎɌ ȬɗɑɖɝɌəɐɜɌ 

ȬəɐɜɑɑɎɔɣɌ ɓɌ ɜɌɝɣɬɞɧ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɢɑɗɑɝɚ-

ɚɍɜɌɓəɚɝɞɔ ȻȬȶȽ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍ-

ɥɔɞɨ.
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ȺȭȱȽȻȱɃȱȹȴȱ ȶȬɃȱȽȾȮȬ ȮɇȽȺȶȺȾȱɁȹȺȷȺȯȴɃȹȺȯȺ ȼȱȹȾȯȱȹȺ-

ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȯȺ ȺȭȺȼȿȰȺȮȬȹȴɋ Ȯ ȿȽȷȺȮȴɋɁ ɉȶȽȻȷȿȬȾȬɂȴȴ 

 

Ȼɜɚɠɑɝɝɚɜ ȳɑɗɔɖɘɌə ȸɔɡɌɔɗ ȴɓɜɌɔɗɑɎɔɣ 

 
Ɍɖ ɝɚɓɐɌɞɨ ɟɝɗɚɎɔɫ ɐɗɫ əɌɐɑɒəɚɕ ɔ ɩɠɠɑɖɞɔɎəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ Ɏɧɝɚ-

ɖɚɞɑɡəɚɗɚɏɔɣəɚɏɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ? ȶɌɖɚɎɧ ɚɝɚɍɑəəɚ-

ɝɞɔ ɚɍɑɝɛɑɣɑəɔɫ ɖɌɣɑɝɞɎɌ ɢɔɠɜɚɎɧɡ ɝɔɝɞɑɘ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ 

(ɔɝɛɚɗɨɓɟɪɥɔɘɔ ɜɑəɞɏɑəɚɎɝɖɔɑ ɛɜɔɑɘəɔɖɔ əɌ ɚɝəɚɎɑ ɖɚɘɍɔəɌɢɔɔ ɟɝɔɗɔɎɌɪɥɔɕ ɩɖɜɌə 

- ɛɗɑəɖɌ ɔɗɔ ɟɝɔɗɔɞɑɗɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɌəɌɗɚɏɚɎɧɘ ɞɑɗɑɎɔɓɔɚəəɧɘ 

ɞɜɌɖɞɚɘ)? Ƀɞɚ ɞɌɖɚɑ ɚɍɚɍɥɑəəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɌɣɑɝɞɎɌ ɠɚɜɘɔɜɚɎɌəɔɫ ɔɓɚɍɜɌɒɑ-

əɔɕ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚɐəɫɤəɔɕ ɘɌɝɞɑɜ-ɖɗɌɝɝ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɍɑɝɛɑɣɑəɔɑ ɖɌɣɑɝɞɎɌ, ɔɝɛɧɞɌəɔɫ, ɢɔɠɜɚɎɚɕ ɛɜɔɑɘəɔɖ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, ɖɎɌəɞɚɎɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɑɏɔɝɞɜɌɢɔɔ, ɠɟəɖɢɔɫ ɛɑɜɑɐɌɣɔ ɘɚ-

ɐɟɗɫɢɔɔ, ȶȾ. 

 

QUALITY ASSURANCE OF HIGH-TECH X-RAY DIAGNOSTIC EQUIPMENT IN THE 

CONDITION OF USE 

 

Professor Zelikman Mikhail Izrailevich  
 

ow to create conditions for reliable and efficient operation of high -tech x -ray 

equipment? What are the features of quality assurance of digital systems co m-

pared to traditional (using the x -ray receivers based on a combination of ampl i-

fying screen ð film or amplifier of x -ray image with analog television tract)? What 

are the generalized characteristics of quality of imaging creation? To these and other que s-

tions gives the answer t odays maste r class.  

 

Keywords: quality assurance, tests, digital X -ray detector,   detective quantum eff i-

ciency, modulation transfer function, CT.   
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ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ  

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔè. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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Ȼɜɚɠɑɝɝɚɜ, ɐ.ɞ.ə.,  

ȯȭȺȿ ȰȻȺ çȼɚɝɝɔɕɝɖɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ  

ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔè, ȶɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ. 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ.  ȺȭȱȽȻȱɃȱȹȴȱ ȶȬɃȱȽȾȮȬ ȮɇȽȺȶȺȾȱɁȹȺȷȺȯȴɃȹȺȯȺ ȼȱȹȾȯȱȹȺ-

ȰȴȬȯȹȺȽȾȴɃȱȽȶȺȯȺ ȺȭȺȼȿȰȺȮȬȹȴɋ Ȯ ȿȽȷȺȮȴɋɁ ɉȶȽȻȷȿȬȾȬɂȴȴ  

Ȱɗɫ ɓɌɛɟɝɖɌ ɛɜɑɓɑəɞɌɢɔɔ əɌɒɘɔɞɑ əɌ ɗɪɍɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɜɑɓɑəɞɌɢɔɔ, ɣɞɚɍɧ ɚəɌ ɓɌɏɜɟɓɔɗɌɝɨ (ɑɝɗɔ Ȯɧ ɛɜɚ-

ɝɘɌɞɜɔɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚ-

ɖɌɗɨəɚɏɚ ɐɔɝɖɌ, ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

1) ȴɝɛɚɗɨɓɟɕɞɑ ɖəɚɛɖɔ ɎɗɑɎɚ ɔ ɎɛɜɌɎɚ Ɏ ɗɑɎɚɘ əɔɒəɑɘ ɟɏɗɟ ɝɞɜɌəɔɢɧ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ɛɚ ɝɗɌɕɐɌɘ. 

2) ȶɌɒɐɌɫ ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɑɖɝɞɚɎɧɘ ɔɗɔ ɓɎɟɖɚɎɧɘ ɖɚɘɘɑəɞɌɜɔɑɘ ɌɎɞɚɜɌ. Ȯɖɗɪɣɔɞɑ Ɏ Ɏɑɜɡəɑɘ ɗɑɎɚɘ 

ɟɏɗɟ ɞɜɑɞɨɪ ɎɖɗɌɐɖɟ ð ȳȬȸȱȾȶȴ. Ƚɗɑɐɔɞɑ ɓɌ ɞɑɖɝɞɚɘ ɌɎɞɚɜɌ ɛɜɔ ɛɑɜɑɖɗɪɣɑəɔɔ ɛɜɑɓɑəɞɌɢɔɔ əɌ əɚɎɧɕ ɝɗɌɕɐ. ȱɝɗɔ 

ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓɎɟɖɚɘ, ɞɚ ɚɞɜɑɏɟɗɔɜɟɕɞɑ ɟɜɚɎɑəɨ ɓɎɟɖɌ, əɌɒɌɎ əɌ ɔɖɚəɖɟ ɐɔəɌɘɔɖɌ. 

3) Ƀɞɚɍɧ Ɏɖɗɪɣɔɞɨ ɛɚɗəɚɩɖɜɌəəɧɕ ɛɜɚɝɘɚɞɜ ɛɜɑɓɑəɞɌɢɔɔ ɐɚɝɞɌɞɚɣəɚ əɌɒɌɞɨ ɗɑɎɚɕ ɖəɚɛɖɚɕ ɘɧɤɔ əɌ ɛɜɌɎɟɪ əɔɒ-

əɪɪ ɖɗɌɎɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

ȱɝɗɔ ɟ ȮɌɝ əɑ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝ ð ɟɝɞɌəɚɎɔɞɑ Adobe Flash Player: 

http ://get.adobe.com/ru/flashplayer/  

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑ-

ɥɑəɚ, ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

https :// rejr.ru/ twenty -third _nomer / master -class 
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SPLEEN VOLUME EVOLUTION IN COURSE OF ACTH-ECTOPIC SYNDROME DUE TO 

PANCREATIC NEUROENDOCRINE TUMOR LIVER METASTASES. A CASE REPORT 

AND LITERATURE REVIEW 

 

Shorikov M.A., Sergeeva O.N., Virshke E.R., Panov V.O., Dolgushin B.I.  

 
urpose.  The paper is based on a seven -year surveillance of the patient showing e c-

topic adrenocorticotropic hormone (ACTH) syndrome.  

Materials and methods.  A female 49 -year old patient underwent pancreaticodu o-

denectomy for pancreatic head neuroendocrine tumor (NET) wit h synchronous liver meta s-

tases in 2009. Over time the metastatic lesions were gradually enlarging and conventional 

transarterial chemoembolization (cTACE) was performed twice: on December 2012 and on 

March 2014 in òon demandó regimen. Since 2013 the patient developed clinical signs susp i-

cious for hypercortisolism but the elevated serum cortisol and ACTH levels were registered 

only on May 2015. ACTH production was proven to be ectopic by dexamethasone suppre s-

sion test and it was a quite rare finding in a pan creatic NET. At the same time the spleen 

volume on MRI was evaluated as 126 cm3 which was almost two times lower than in 2009 

(231 cm3).  

Results.  With regard to occasional papers which mentioned cTACE as a method for 

hypercortisolism abatement the third cT ACE was performed on June 2015. It resulted in 

tumor destruction, normalization of cortisol and ACTH levels and restoration of the spleen 

size, ongoing up to the date (12 months after the procedure). The retrospective MRI -based 

spleen volumetry demonstrate d reduction of the spleen volume overall, and its increase in a 

period 1.5 -12.0 months after each cTACE (r2=0.5, p<0.006). The spleen volume also corr e-

lated with ACTH levels (p<0.0001). Thought a remarkable spleen weight decrease after pr o-

longed dexamethas one treatment has been shown on rodent models, PubMed search r e-

vealed no previous clinical reports focusing on splenic volume evolution depending on gl u-

cocorticoid levels.  

Conclusions.  The presented case makes us hypothesize that the consistent pattern 

sim ilar to that in the animal studies is also present in humans and, thus, microsplenia in 

cancer patients may serve as an indirect visualization sign of the ectopic ACTH production.  

 
Keywords: spleen, neuroendocrine tumors, chemoembolization, ACTH -ectopic sy n-

drome, MRI, volumetry.
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ȰȴȹȬȸȴɃȱȽȶȺȱ ȴȳȸȱȹȱȹȴȱ ȺȭɆȱȸȬ Ƚȱȷȱȳȱȹȶȴ Ȼȼȴ ȬȶȾȯ-

ɉȶȾȺȻȴȼȺȮȬȹȹȺȸ ȽȴȹȰȼȺȸȱ, ȺȭȿȽȷȺȮȷȱȹȹȺȸ ȸȱȾȬȽȾȬȳȬȸȴ  

ȹȱȵȼȺɉȹȰȺȶȼȴȹȹȺȵ ȺȻȿɁȺȷȴ ȯȺȷȺȮȶȴ ȻȺȰȲȱȷȿȰȺɃȹȺȵ Ȳȱȷȱȳɇ Ȯ 

ȻȱɃȱȹȴ 

 

ɄɚɜɔɖɚɎ ȸ.Ȭ., ȽɑɜɏɑɑɎɌ Ⱥ.ȹ., Ȯɔɜɤɖɑ ɉ.ȼ., ȻɌəɚɎ Ȯ.Ⱥ., Ȱɚɗɏɟɤɔə ȭ.ȴ. 
 

ɑɓɪɘɑ. ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɐɌəəɧɡ ɝɑɘɔɗɑɞəɑɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ 

ɛɌɢɔɑəɞɖɚɕ, ɝɞɜɌɐɌɪɥɑɕ ȬȶȾȯ-ɩɖɞɚɛɔɜɚɎɌəəɧɘ ɝɔəɐɜɚɘɚɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ 2009 ɏɚɐɟ ɍɚɗɨəɌɫ Ɏ ɎɚɓɜɌɝɞɑ 49 ɗɑɞ ɛɑɜɑəɑɝɗɌ ɛɌə-

ɖɜɑɌɞɚɐɟɚɐɑəɌɗɨəɟɪ ɜɑɓɑɖɢɔɪ ɛɚ ɛɚɎɚɐɟ əɑɕɜɚɩəɐɚɖɜɔəəɚɕ ɚɛɟɡɚɗɔ (ȹɉȺ) ɏɚɗɚɎɖɔ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɝ  ɝɔəɡɜɚəəɧɘɔ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɛɑɣɑəɔ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɚɞɘɑɣɌɗ-

ɝɫ ɜɚɝɞ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ Ɏ ɐɑɖɌɍɜɑ 2012 ɏɚɐɌ ɔ ɘɌɜɞɑ 2014 ɏɚɐɌ 

ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɐɎɌ ɝɑɌəɝɌ ɘɌɝɗɫəɚɕ ɞɜɌəɝɌɜɞɑɜɔɌɗɨəɚɕ ɡɔɘɔɚɩɘɍɚɗɔɓɌɢɔɔ (ȾȬɁɉ) 

ɛɑɣɑəɔ Ɏ ɜɑɒɔɘɑ òon demandó. Ƚ 2013 ɏɚɐɌ ɟ ɍɚɗɨəɚɕ əɌɍɗɪɐɌɗɔɝɨ ɚɞɐɑɗɨəɧɑ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɏɔɛɑɜɖɚɜɞɔɢɔɓɘɌ, ɚɐəɌɖɚ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɫ ɖɚɜɞɔɓɚɗɌ ɔ ȬȶȾȯ (Ɍɐɜɑ-

əɚɖɚɜɞɔɖɚɞɜɚɛəɚɏɚ ɏɚɜɘɚəɌ) Ɏ ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ ɗɌɍɚɜɌɞɚɜəɚ ɗɔɤɨ Ɏ 

ɘɌɑ 2015 ɏɚɐɌ. ȰɑɖɝɌɘɑɞɌɓɚəɚɎɧɑ ɛɜɚɍɧ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɔ Ɏ ɛɚɗɨɓɟ əɌɗɔɣɔɫ ɩɖɞɚɛɔɣɑ-

ɝɖɚɏɚ ɔɝɞɚɣəɔɖɌ ɝɑɖɜɑɢɔɔ ȬȶȾȯ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɐɚɎɚɗɨəɚ ɜɑɐɖɚɕ əɌɡɚɐɖɚɕ ɛɜɔ ȹɉȺ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȼɜɔ ɛɜɚɎɑɐɑəəɚɕ ɞɚɏɐɌ ɒɑ ȸȼȾ-Ɏɚɗɪɘɚɘɑɞɜɔɔ ɚɍɦɑɘ ɝɑɗɑɓɑəɖɔ 

ɝɚɝɞɌɎɔɗ Ɏɝɑɏɚ 126 ɝɘ3,  ɞ.ɑ. ɍɧɗ ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ ɘɑəɨɤɑ, ɣɑɘ ɛɜɔ ɔɝɡɚɐəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɚɞ 2009 ɏɚɐɌ (231 ɝɘ3). 

ȼɑɓɟɗɨɞɌɞɧ. Ƚ ɟɣɑɞɚɘ ɑɐɔəɔɣəɧɡ ɟɛɚɘɔəɌəɔɕ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚ ȾȬɁɉ ɖɌɖ ɚ ɝɛɚɝɚ-

ɍɑ ɟɘɑəɨɤɑəɔɫ ɛɜɚɫɎɗɑəɔɕ ɏɔɛɑɜɖɚɜɞɔɢɔɓɘɌ, Ɏ ɔɪəɑ 2015 ɏɚɐɌ ɍɧɗ ɛɜɚɎɑɐɑə ɞɜɑɞɔɕ 

ɝɑɌəɝ ȾȬɁɉ ɛɑɣɑəɔ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɛɟɡɚɗɑɎɧɑ ɟɓɗɧ ɛɚɐɎɑɜɏɗɔɝɨ ɐɑɝɞɜɟɖ-

ɢɔɔ, ɍɧɗɚ ɚɞɘɑɣɑəɚ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɚɍɦɑɘɌ ɝɑɗɑɓɑəɖɔ ɔ əɚɜɘɌɗɔɓɌɢɔɫ ɟɜɚɎəɑɕ ɖɚɜɞɔ-

ɓɚɗɌ ɔ ȬȶȾȯ, ɝɚɡɜɌəɫɪɥɔɑɝɫ əɌ ɘɚɘɑəɞ əɌɛɔɝɌəɔɫ ɝɞɌɞɨɔ (12 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɔəɞɑɜɎɑə-

ɢɔɚəəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ). ȼɑɞɜɚɝɛɑɖɞɔɎəɌɫ ȸȼȾ-Ɏɚɗɪɘɚɘɑɞɜɔɫ ɎɧɫɎɔɗɌ ɚɍɥɟɪ ɞɑə-

ɐɑəɢɔɪ ɖ ɟɘɑəɨɤɑəɔɪ ɚɍɦɑɘɌ ɝɑɗɑɓɑəɖɔ ɝ ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ ɛɜɔ ɑɏɚ ɟɎɑɗɔɣɑəɔɔ Ɏ 

ɝɜɚɖɔ ɚɞ 1,5 ɐɚ 12,0 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɖɌɒɐɚɏɚ ɝɑɌəɝɌ ȾȬɁɉ ɛɑɣɑəɔ (r2=0.5, p<0.006). Ⱥɍɦ-

ɑɘ ɝɑɗɑɓɑəɖɔ ɞɌɖɒɑ ɖɚɜɜɑɗɔɜɚɎɌɗ ɝ ɟɜɚɎəɑɘ ȬȶȾȯ (p<0.0001). Ɂɚɞɫ Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɡ əɌ 

ɒɔɎɚɞəɧɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɟ ɘɧɤɑɕ ɔ ɖɜɧɝ ɛɚɝɗɑ ɐɗɔɞɑɗɨəɚɏɚ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɫ ɐɑɖɝɌɘɑɞɌɓɚəɌ ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɟɘɑəɨɤɑəɔɑ ɘɌɝɝɧ ɝɑɗɑɓɑəɖɔ, 

ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɔɓɟɣɑəɔɑ ɌəɌɗɚɏɔɣəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ, Ɏ 

ɘɑɐɔɢɔəɝɖɚɕ ɍɌɓɑ PubMed əɌɘ ɚɍəɌɜɟɒɔɞɨ əɑ ɟɐɌɗɚɝɨ. 

ȮɧɎɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəəɧɕ ɝɗɟɣɌɕ ɛɚɓɎɚɗɫɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɓɌɎɔɝɔɘɚɝɞɨ, 

ɝɡɚɐəɌɫ ɝ ɚɛɔɝɌəəɚɕ Ɏ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɝɟɥɑɝɞɎɟɑɞ ɔ ɟ ɗɪɐɑɕ, Ɍ, ɝɗɑɐɚɎɌ-

ɞɑɗɨəɚ, ɟɘɑəɨɤɑəɔɑ ɝɑɗɑɓɑəɖɔ ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ ɛɚɜɌɒɑəɔɔ ɘɚɒɑɞ ɍɧɞɨ ɖɚɝɎɑəəɧɘ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɚəəɧɘ ɛɜɔɓəɌɖɚɘ əɌɗɔɣɔɫ ɩɖɞɚɛɔɣɑɝɖɚɕ ɛɜɚɐɟɖɢɔɔ ȬȶȾȯ. 
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ntroduction.  

The elevated plasma glucocorticoid levels, as 

it has been shown in animal studies, lead to 

a st atistically significant (two - to threefold) spleen 

volume reduction due to both apoptosis of cells 

wi th in the follicules and sinusoid thrombosis [1, 

2]. In humans, hypercortisolism is caused by a 

large variety of reasons, e.g., glucocorticoid ther a-

py, a hypophysis microadenoma, an adrenal co r-

tex  hyperplasia,  an  ACTH-ectopic sy ndrome, etc.  

P 

I 

ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ  

ɚəɖɚɗɚɏɔɣɑɝɖɔɕ  

əɌɟɣəɧɕ  ɢɑəɞɜ   

ɔɘɑəɔ ȹ.ȹ. ȭɗɚɡɔəɌè 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. 

ȹɌɟɣəɚ-

ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ 

 ȴəɝɞɔɞɟɞ ȶɗɔəɔɣɑɝɖɚɕ 

ɔ ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ  

ȼɌɐɔɚɗɚɏɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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[3]. Though it is not an uncommon condition in 

medical practice, we surprisingly found a lack of 

clinical reports describing  the splenic changes in 

these diseases. Personally o bserving a rare case of 

ACTH-secreting liver meta stases of a pancreatic 

head NET for 7 years we o btained 18 MRI -studies, 

which provided a basis to explore the connection 

between the tumor burden, hormone levels, 

treatment results and the spleen volume.  

A case report.  

A female 49 year old patient underwent 

pancreaticoduodenectomy for pancreatic head 

NET with multiple miliary liver metastases in 

2009 (fig. 1). The pathologist diagnosis was a low 

grade NET (G rade 2, Mib -1 less than 7%).  

During the period since 2010 till 2012 the patient 

was treated with systemic chemotherapy including 

capecitabine, oxaliplatin and gemcitabine -based 

regimens. Follow -up abdominal MRI on 

01.11.2012 demonstrated measurable metasta ses 

varying from 1.0 to 1.6 cm in the greatest dime n-

sion within the parenchyma of the Ist and the IVth 

liver segments along with the previously revealed 

miliary lesion (fig. 2).  

On 19.21.2012 the patient underwent 

cTACE (lipiodol 7 ml + doxorubicin 70 mg).  The 

partial response was registered. On 04.03.2014 an 

additional  cTACE  (lipiodol  8 ml + doxorubicin 80  

mg) was performed in òon demandó regimen (i.e., 

when more than 25% tumor re -growth was ident i-

fied).  

Though the patient demonstrated excessive 

pi gmen tation and stretchmarks highly suspicious 

for hypercotisolism since 2013, a lab testing failed 

to reveal elevated serum cortisol and ACTH levels. 

The patient was diagnosed with ACTH overprodu c-

tion only on May 2015 when she developed a full -

scale clinical p icture of Cushing syndrome, co n-

sisting in a moon face, a òbuffalo humpó, a diffuse 

alopecia with a genian hypertrichosis, a lower 

limb swelling, a muscle weakness and a refractory 

arterial hypertension. Diagnostic work -up revealed 

steroid diabetes, promine nt hypokalemia, elevated 

plasma ACTH  321.5 pg/ml (normal range 7.2 - 

63.3 pg/ml) and cortisol ð 53.5 pg/ml (normal 

range 6.2 - 19.4 pg/ml); elevated free urine cort i-

sol 4016 nmol per 24 hours (normal range 138.0 - 

524.4 nmol per 24 hours). MRI of the pitu itary 

gland didnõt show any clear evidence of adenoma. 

The dexamethasone suppression test confirmed 

ectopic source of ACTH production.  

The third cTACE (lipiodol 7 ml + oxaliplatin 

70 mg) was performed a month later (fig. 3).  

After the third cTACE, the pat ient developed a 

rapidly progressive symptomatic response, inclu d-

ing resolution of lower limb swelling, transient 

myalgia and diarrhea most likely due to plasma 

potassium recovery on the 2nd -3rd post -

procedural days.  One month later she showed the 

normal arterial pressure, the disappearance of the 

moon face and the òbuffalo humpó, the adequate 

muscle strength; and several months later less 

pigmentation and no genian hypertrichosis were 

evident. She is in a good condition a year later at 

the moment of the p ublication.  

The disease course was followed by 18 a b-

dominal MRI since 2009 till 2016. ACTH and co r-

tisol levels were regularly measured only from May 

2015 after the diagnosis of ACTH -ectopic sy n-

drome had been established to the date.  

The tumor burden was ev aluated by the quantity 

and the linear sizes of metastatic lesions on T2 -

weighted axial images (1.5 T, TR varied 3600 -

7000, TE varied 82 -107, slice thickness varied 6 -7 

mm, periodically rotated overlapping parallel lines 

with enhanced reconstruction (PROPE LLER) tec h-

nique was used).  

Due to a slow pattern of the metastatic 

growth we compared MRI studies performed at 

wide time intervals for better lesion size estim a-

tion. Surprisingly we caught sight of prominent 

splenic volume changes over time. We quantified  

our observation with the retrospective spleen v o-

lumetry using the same type of images by measu r-

ing surface of the spleen on each slice, adding 

them together and multiplying by slice thickness.  

It was an intriguing fact that the spleen volume 

changed almo st twofold (1.83 times) in the course 

of the disease from 231 cm3 in 2009 to 126 cm3 

in 2015 (fig. 4). That made us guess what the re a-

son behind it is. In published papers [4 -13] we 

found possible causes of the spleen volume redu c-

tion, they mostly include conditions with hyp o-

splenism such as autoimmune diseases, immun o-

suppression (including immunosuppression after 

transplantation), hematologic diseases, splenic 

circulation disorders, celiac disease. All the cond i-

tions  except  the  two   latter  were ruled o ut by a n 

 

Fig. 1. 

Fig. 1.  Coeliacography (25.11.2009).  

The black circle encompasses a pancreatic head 

NET, arrows point to miliary liver metastases.  
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Fig. 2,a.  

 

Fig. 2,b.  

 

Fig. 2,c.  

Fig. 2.  MRI, fat saturated, T2 -WI, periodically rotated overlapping parallel lines with enhanced reconstruction 

(01.11.2012).  

Demonstrated metastases varying from 1.0 to 1.6 cm in the greatest dimension withi n the parenchyma of the Ist 

(a) and the IVth ( b, c ) liver segments (arrows).  

 

 

Fig. 3,a.  

 

 

Fig. 3,b.  

 

 

Fig. 3,c.  

Fig. 3.  cTACE (02.06.2015). 

a ð Hepaticoarteriography demonstrating the largest hypervascular lesion in the IV th liver segment (arrow);  

b ð Inraarterial injection of  lipiodol with oxaliplatin (iodized oil drops are pointed by arrow heads) predom inantly 

accumulated by metastatic lesion (arrow);  
c ð Post-procedural upper abdominal survey radiography showing  tumoral accumulation of the iodiz ed oil (a r-

row).  

 

 

Fig. 4,a.  

 

 

Fig. 4,b.  

Fig. 4.  MRI, fat saturated, T2 -WI, periodically rotated overlapping parallel lines with enhanced reconstru c tion.  

a - Comparison of the spleen size at the level of the hilus in 2009, adding them together and mult iplying by slice 

thickness were 231 cm3;  
b - On the corresponding splenic volumes evaluated by measuring surface of spleen on each slice in 2015, ad d-

ing them together and multiplying by slice thickness were 126 cm3.  

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (3):108-116   DOI:10.21569/2222-7415-2016-6-3-108-116   ʉʪʨʘʥʠʮʘ  112 
  

amnestic data. The angiographic images per-

formed on June 2015 revealed no ev idence of the 

splenic circulation disorders (fig. 5).  

The celiac disease was a likely diagnosis 

due to the presence of several symptoms: dia r-

rhea, steatosis, dermatitis herpetiformis, diffuse 

alopecia, swelling of the l ower extremities, oste o-

porosis, muscle weakness, weight loss, and an e-

mia (all of these can also occur in Cushing sy n-

drome patients). Nevertheless, either serological 

(IgA ð 1.07 g/l (normal range 0.4 -3.5, antibodies 

to tissue transglutaminase: IgG ð 0 rela tive 

units/ml (normal value <2.0), IgA ð 1.93 relative 

units/l (normal value <20), antibodies to end o-

mysium (IgA) ð <1:5 (normal value <1:5) or 

pathologist finding (histologic changes consistent 

with erosive enteritis, no evidence of celiac di s-

ease) exclud e the celiac disease.  

After the exclusion of the most probable 

non -neoplastic spleen reduction reasons we tried 

to find out if thereõs any connection between the 

tumor burden, hormone levels and the spleen 

size. The tumor response in consequence of the 

thi rd cTACE is presented on the MRI performed 

before and after the procedure (fig. 6): the biggest 

metastasis within the IVth liver segment became 

hardly visible in December on T2WI. It was ev i-

dent  that  the  spleen  size increased  at the same  

time.  

We also plotted changes of the spleen vo l-

ume against relative (norma lized to a mean of a 

normal range in each particular study) ACTH and 

cortisol levels (fig. 7): return of the hormone va l-

ues into the normal range was accompanied by 

the spleen volume restoratio n from 126 cm3 to 

192 cm3 (6 months period). Then after 9 months 

the volume was estimated as 178 cm3, after 12 

months as 180 cm3.  

Log-linear regression analysis showed that 

during the period since the last cTACE till June 

2016 relative ACTH level was conne cted to the 

spleen volume as:  

Relative ACTH = exp (6.22841 -

0.03380*Spleen volume, cm3), p<0.0001;  

No conne ction to cortisol levels was found 

for the spleen volume (p>0.05), levels of cortisol 

and ACTH were connected to each other as e x-

pected (p<0.0001).  

Despite the fact that the study was limited 

by an unavailability of regular hormone mea s-

urements throughout the whole period of the su r-

veillance the results of the volumetry might su g-

gest the connection between cTACE response 

hormone levels and the spleen size. The retrospe c-

tive spleen volumetry showed the spleen enlarg e-

ment after each cTACE. It was confirmed by  st a-

tistical analysis: the volume was significantly 

higher in a period 1.5 -12.0 months after each 

cTACE with an overall volume reduction tendency 

(fig. 8 (a, b), regression analysis: r2=0.504, 

p<0.006). The similar effect was observed after 

chemotherapy bu t due to only single measur e-

ment wasnõt statistically analyzed and confirmed 

for this type of treatment (fig. 8 a).  

Discussion and literature review.  

The normal size of the spleen is 198 Ñ 88 

ɝm3 (20 -90 years old volunteers) and it has a 

peak value at the age of 50 -60 and is evaluated in 

the same work as 221 Ñ 95 ɝm3 [14]. Henderson 

J.M., et al. reported the size of the spleen in 

healthy volunteers group was 219 Ñ 76 cm3 and 

varied 6 -10% on different studies of the same pe r-

son [15]. The measur ements in thes e works were 

performed on CT -images and used the same 

method of the volume evaluation as we did. So, 

our patientõs spleen volume decreased way below 

the mean of norm and at the very least to the mi n-

imum border of it. It changed by 83% during 

2009 -2015 peri od, which considerably e xcessed 

normal physiological fluctuation.   

The published papers on the topic of the 

spleen  size  mostly  discuss  splenomegaly (spleen  

 

Fig. 5,a.  

 

Fig. 5,b.  

Fig. 5.   a ð Coeliacography.  b - Arterial splenoportography.  

Demonstrating unremarkable splenic artery and vein (arrows).  
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volume increase) with or without concomitant h y-

persplenism (overfunctioning), splenic h ypotrophy 

is mentioned way less. Similar to spl enomegaly 

and hypersplenism, microsplenia (spleen size r e-

duction) and hyposplenism (dimi n ished activity) 

are to be distinguished. This case study was li m-

ited by the incapability of the retr ospective spleen 

function estimation, so we had to settle for spleen 

volumetry.  

As it was quoted above the possible causes 

of the spleen volume reduction are autoimmune 

diseases, immunosuppression (including imm u-

nosuppression after transplantation), hematologic 

diseases, splenic circulation disorders, and celiac 

disease [4 -13].  Some of them may first lead to 

splenomegaly followed by microsplenia and hyp o-

splenism then. All of these conditions were ruled 

out in our case.  

 

 

Fig. 6,a1    

 

 

Fig. 6,b1    

 

 
Fig. 6,a2    

 

 

Fig. 6,b2    

 

 
Fig. 6,a3    

 

 

Fig. 6,b3    

 

 
Fig. 6, a4    

 

 

Fig. 6,b4    

Fig. 6.  MRI, fat saturated, T2 -WI, periodically rotated overlapping parallel lines with enhanced reconstru c-

tion.  

Reduction of tumor burden after c TACE accompanied by restoration of the spleen volume.  

a - The largest metastasis within the IVth liver segment before cTACE (1 - May); post -TACE  inflammatory 

changes 1 month later (2 ð July);  metastasis size reduction 6 (3 ð October) and  9 months (4 ð December) after  

cTACE.  
b - Spleen at the level of the hilus before cTACE  (1 ð May, 126 cm3); 1 (2 ð July, 128 cm3), 6 (3 ð October, 186 

cm3) and  9 months (4 ð December, 192 cm3) after  cTACE.  
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Previous publications didn õt account hu-

man spleen volume reduction in relation to the 

elevated glucocorticoid levels with two exceptions: 

a case of glucocorticoid treated thrombocytopenic 

purpura [16] in which the strong connection is 

questionable and in a case of transplantation 

(mostly renal) but even here the spleen volume 

decrease is probably caused by mTOR inhibition 

effects [5].  

In animals it was shown that glucocort i-

coid levels do reduce the spleen size. In rat expe r-

iments [1] the spleen weight decreased after de x 

amethasone treatment threefold in young animals 

and twofold in aged animals. Only in aged animal 

group the spleen fully restored after reh abilitation 

period. All the differences were statistically signif i-

cant (p<0.05). In another study pe r formed on mice 

the similar r esults occurred: the spleen decreased 

after glucocorticoid treatment [2]. The histological 

findings demonstrated that the spleen size redu c 

tion was a result of both apoptosis of cells within 

the follicles and sinusoid thrombosis.  

In humans the chronic cor tisol overpr o-

duction causes Cushingõs syndrome. It is a rela-

tively rare (2 -3/1000000/year) disorder characte r-

ized by a number of typical clinical signs such as 

rapid weight gain, central obesity, òbuffalo humpó, 

òmoon faceó, excess sweating, dilation of capilla r-

ies, thinning of the skin and mucous membranes, 

purple or red striae on the trunk, buttocks, arms,  

 

 

Fig. 7.   

Fig. 7.   ACTH (blue) and cortisol (red) relative levels 

plotted against the spleen volume ( green), cTACE is 

marked by an arrow. Hormone levels decreased and 

the spleen volume restored after cTACE. Y left ð rela-

tive hormone levels (1 is a norm), Y right ð the spleen 

volume, X ð date.  

Log-linear regression analysis showed that during the per i-

od si nce the last cTACE till June 2016 rel ative ACTH level 
was connected to the spleen volume as:  

Relative ACTH = exp (6.22841 -0.03380*Spleen vo lume, 

cm3), p<0.0001;  

No connection to cortisol levels was found for the spleen 

volume (p>0.05), levels of cortisol a nd ACTH were connec t-

ed to each other as expected (p<0.0001).  

 

 

Fig. 8,a.    

 

 

Fig. 8,b.    

Fig. 8.   

The spleen volume: a ð Y ð the spleen volume, cm3, X ð date, arrows mark different types of treatment; b - Y - the 

spleen volume, cm3, X ð date, 1 ð the spleen volume during the period 1.5 -12.0 months after cTACE, 0 ð the spleen 

volume outside that period, the overall tendency of the volume reduction and its increase after cTACE are statist i-

cally significant (r2=0.504, p<0.006).  
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legs, or breasts, proximal muscle weakness, hi r-

sutism, baldness or brittle hair, h ypocalcemia [3,  

17]. It may lead to systemic complications resul t-

ed in a significant morbidity, an impaired life 

qua lity, and an increased mortality when co r tisol 

levels are not controlled [18]. In most cases (80%) 

Cus hingõs syndrome is ACTH-dependent [17, 19]. 

ACTH is produced by either a pituitary gland ad e-

noma or a var iety of malignancies, predominantly 

of neuroendocrine origin (bronchial, thymic, or 

pancreatic NETs), and also small cell lung carc i-

noma, phaeochromocytoma, medullary carcinoma 

of the thyroid and prostate carcinoma. Hypercort i-

solism due to tumor ACTH secre tion is disti n-

guished as ACTH -ectopic syndrome as it was in 

the presented case of the patient with pancreatic 

NET liver m etastases.  

ACTH-ectopic syndrome is an infrequent 

condition in NET patients.  The analysis of a 20 -

year large tertiary -care center expe rience revealed 

only 29 ACTH -secreting tumors, including 9 pa n-

creatic only, among 918 NETs [18]. The overall 

pancreatic NETs frequency is estimated as 1 -

2/100000 cases. Hence pancreatic ACTH -

secreting NETs are especially rare. There are only 

135 cases to t his day published in English since 

1946 [20]. It is also hard to say at what stage of 

the disease and why exactly the syndrome occurs: 

in most cases it is easily diagnosed at the same 

time as the tumor, but thereõre cases when clini-

cal picture and increase d hormone levels are o b-

served only 9 -54 months after [18]. Liver metast a-

ses are seen in 75% of cases.  

The 5 -year survival rate of ACTH -secreting 

NETs of different organs and organ systems was 

statistically significantly lower (p<0.013) than ot h-

er types of  NETs [18].  

A 5 -year survival rate is only 35% in p a-

tients with ACTH -secreting pancreatic NETs co m-

pared to 97% of patients with insulinomas, 72% 

with ga strinomas, 75.2% with somatostatinomas, 

and 80% with nonfunctioning PanNETs. A 10 year 

survival rates ar e 16% for ACTH -secreting pancr e-

atic NETS and 86% of patients for insulinomas, 

59% for gastrinomas, and 67% for nonfunctioning 

PanNETs [20].  

Taking all of the above into account we can 

conclude that ACTH -secreting NETs and especially 

pancreatic ones are und erstudied while being 

more dangerous than NETs of other kind.  

Conservative management of ACTH -ectopic 

syndrome aims to break a link between ACTH and 

effector organs on different levels. To that end i n-

hibitors of adrenal cortical function (ketokonazol) 

and steroid production (metyrapone), glucocort i-

coid antagonists (mifepristone), adrenolitics (mit o-

tane), somatostatin analogs (octreotide acetate) 

are used. Nevertheless, drug therapy often 

demonstrates low efficiency; adrenalectomy is r e-

quired in 75% of the p atients [18].  

Pubmed search revealed only two cases of 

cTACE performed for pancreatic NET -related 

Cushingõs syndrome abatement purpose.  

In one of the cases [21] a 64 -year old wo m-

an was diagnosed with initially asymptomatic 

pancreatic head tumor. Six years  later she deve l-

oped Cus hing syndrome and the liver metastases 

were identified on CT -scan. The patient wasnõt 

suitable for curative surgery and thus was treated 

with mult iple cTACEs and octreotide therapy. She 

was alive without hypercortisolism signs 20 

months later.  

In the second case [22] a 71 -year old man 

got the same treatment but it was ineffective and 

adrenalectomy was performed, after which the p a-

tient died because of complications.  

The splenic volume changes werenõt as-

sessed in the mentioned papers.  

So, the presented case is described in three 

òrareó: rare disease (ACTH-producing liver meta s-

tases of pancreatic NET), rare visualization finding 

(spleen evolution depending on ACTH levels) and 

rare management (successful cTACE for abat e-

ment of Cushing sy ndrome).  

The scaling -down splenic evolution was pr e-

viously regarded as a visualization sign of u n-

known significance. The consistent pattern of 

connection between glucocorticoid levels and 

spleen volume changes in the presented case a p-

pears similar to that in animal studies [1, 2]. 

Thus, we suppose that microsplenia may hint at 

hypercotisolism if other possible causes are e x-

cluded.  Nevertheless, further studies are required 

to confirm our hypothesis.  
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ȿ ȭȱȼȱȸȱȹȹɇɁ 
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ɑɗɨ. ȻɜɑɐɝɞɌɎɔɞɨ ɜɑɐɖɔɑ ɖɗɔəɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ ð əɑɖɚɘɛɌɖɞəɧɕ ɘɔɚɖɌɜɐ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȹȸȷȲ) ɟ ɍɑɜɑɘɑəəɧɡ ɔ ɛɚɖɌɓɌɞɨ Ɍɗɏɚɜɔɞɘ əɑɔəɎɌɓɔɎəɚɕ 

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɐɚɛɚɗəɑəəɧɕ ɝɚɎɜɑɘɑəəɧɘɔ ɘɑɞɚɐɌɘɔ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɌ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɧ ɛɑɜɎɧɑ əɌɍɗɪɐɑəɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ ɘɑɞɚɐɌ 

SMI (Superb Micro -Vascular Imaging) Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɜɟɏɔɘɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɘɔ ɘɑɞɚ-

ɐɔɖɌɘɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ əɌɜɟɤɑəɔɕ ɌəɌɞɚɘɔɔ ɔ ɛɑɜɠɟɓɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɍɑɜɑ-

ɘɑəəɧɡ ɝ ȹȸȷȲ.  

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɛɌɢɔɑəɞɚɖ ɝ ȹȸȷȲ ɚɛɞɔɘɔɓɌɢɔɫ ɌɗɏɚɜɔɞɘɌ əɑɔəɎɌɓɔɎəɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɛɚɎɧɝɔɞɨ ɞɚɣəɚɝɞɨ ɚɛɜɑɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ ɘɔɚɖɌɜɐɌ ɝ ɘɔəɔ-

ɘɌɗɨəɧɘ ɜɔɝɖɚɘ ɐɗɫ ɘɌɞɑɜɔ ɔ ɛɗɚɐɌ. 

ȮɧɎɚɐɧ. ȸɑɞɚɐɔɖɌ SMI Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɝɞɌəɐɌɜɞəɚɘɟ Ɍɗɏɚɜɔɞɘɟ ɐɔɌɏəɚɝɞɔɖɔ 

ȹȸȷȲ ɟ ɍɑɜɑɘɑəəɧɡ ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɛɜɑɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ ɛɑɜɠɟ-

ɓɔɔ əɑɖɚɘɛɌɖɞəɚɏɚ ɝɗɚɫ. 
 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɑɖɚɘɛɌɖɞəɧɕ ɘɔɚɖɌɜɐ, ɍɑɜɑɘɑəəɚɝɞɨ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ. 

 
ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: Ȼɜɔəɢ ȯ.Ȱ., castatroy@yandex.ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: Ȱɚɜɚɤɑəɖɚ Ȱ.Ȭ.,  Ȼɜɔəɢ ȯ.Ȱ., ȷɑɍɑɐɑɎɌ Ȭ.Ɋ., ȶɚəɐɜɌɤɚɎɌ ȱ.Ȭ.,  

ȳɟɍɌɜɑɎ Ȭ.Ȭ., ȹɔɖɚɗɨɝɖɔɕ Ƚ.ȱ. ȶɚɘɍɔəɌɢɔɫ əɑɔəɎɌɓɔɎəɧɡ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɔɖ 

Ɏ ɐɔɌɏəɚɝɞɔɖɑ əɑɖɚɘɛɌɖɞəɚɏɚ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɍɑɜɑɘɑəəɧɡ. REJR. 2016; 6 

(3):117 -122. DOI:10.21569/2222 -7415 -2016 -6-3-117 -122. 

  

ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 07.06.2016   ȽɞɌɞɨɫ ɛɜɔəɫɞɌ: 21.06.2016  

 

THE COMBINATION OF NON-INVASIVE INSTRUMENTAL TECHNIQUES IN THE  

DIAGNOSIS OF LEFT VENTRICULAR NON-COMPACT MYOCARDIUM IN  

PREGNANT WOMEN 

 

Doroshenko D.A. 1,2,  Prints G.D.1, Lebedeva A.Y. 1,2, Kondrashova E.A .1,  

Zubarev A.A. 2, Nickolskiy C.E.3 
 

urpose.  To present a rare clinical observation - non -compact myocardium of the left 

ventricle (NMLV) in pregnant women and show an algorithm of non -invasive i n-

strumental diagnostic, complemented by modern imaging te chniques.  

Material and methods.  We present the first observations on the application of the 

SMI method (Superb Micro -Vascular Imaging) in combination with other instrumental tec h-

niques for the diagnostic disorders of anatomy and perfusion of the left ventr icle in pregnant 

women with NMLV.  

Results.  Optimization algorithm of non -invasive examination in patients with NMLV 

can i mprove the accuracy of determining myocardial pathology with minimal risk for mother 

and fetus.  

Conclusions.  SMI method in addition to the standard diagnostic algorithm NMLV in 

pregnant women is a promising method for determining pathology perfusion of non -compact 

layer.  
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ɑɖɚɘɛɌɖɞəɧɕ ɘɔɚɖɌɜɐ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȹȸȷȲ) ð ɜɑɐɖɌɫ ɠɚɜɘɌ Ɏɜɚɒ-

ɐɑəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, ɖɚɞɚɜɌɫ 

ɎɝɞɜɑɣɌɑɞɝɫ ɖɌɖ ɟ Ɏɓɜɚɝɗɧɡ, ɞɌɖ ɔ ɟ ɐɑɞɑɕ. 

ȹȸȷȲ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɣɜɑɓɘɑɜəɚɕ ɞɜɌɍɑɖɟ-

ɗɫɜəɚɝɞɨɪ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɏɗɟɍɚɖɔɡ ɘɑɒɞɜɌɍɑ-

ɖɟɗɫɜəɧɡ ɟɏɗɟɍɗɑəɔɕ. ȸəɚɒɑɝɞɎɑəəɧɑ ɞɜɌɍɑɖɟ-

ɗɧ ɠɚɜɘɔɜɟɪɞ ɤɔɜɚɖɔɕ əɑɖɚɘɛɌɖɞəɧɕ ɏɟɍɣɌ-

ɞɧɕ ɝɗɚɕ ɘɔɚɖɌɜɐɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝɗɚɕ ɚɐəɚ-

ɜɚɐəɚɏɚ ɘɔɚɖɌɜɐɌ, ɝɛɚɝɚɍəɚɏɚ ɖ ɝɚɖɜɌɥɑəɔɪ, 

ɚɝɞɌɑɞɝɫ ɞɚəɖɔɘ.  

ȰɌəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɏɑəɑɞɔɣɑɝɖɔ ɐɑɞɑɜ-

ɘɔəɔɜɚɎɌəɚ ɔ ɜɌɓɎɔɎɌɑɞɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɌɜɟ-

ɤɑəɔɫ əɚɜɘɌɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɩɘɍɜɔɚɏɑəɑɓɌ 

ɘɔɚɖɌɜɐɌ [1]. ȻɌɞɚɏɑəɑɓ ɔ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ 

ɝɖɗɌɐɧɎɌɑɞɝɫ ɔɓ ɞɜɑɡ Ɏɑɐɟɥɔɡ ɝɔəɐɜɚɘɚɎ: ɝɑɜ-

ɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɔ 

ɛɜɚɎɚɐɔɘɚɝɞɔ, ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ.  

Ƚ ɟɣɑɞɚɘ ɜɔɝɖɌ ɞɜɚɘɍɚɚɍɜɌɓɚɎɌəɔɫ Ɏ ɗɌ-

ɖɟəɌɡ, ɜɌɓɎɔɞɔɑ ɖɚɞɚɜɚɏɚ ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ ɩɘ-

ɍɚɗɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ, ɛɌɢɔɑəɞɌɘ ɝ ȹȸȷȲ 

ɛɚɖɌɓɌəɌ ɌəɞɔɖɚɌɏɟɗɫəɞəɌɫ ɞɑɜɌɛɔɫ (ȬȶȾ), ɖɚ-

ɞɚɜɌɫ ɐɌɗɑɖɚ əɑ ɎɝɑɏɐɌ ɍɑɓɚɛɌɝəɌ, ɚɝɚɍɑəəɚ ɟ 

ɍɑɜɑɘɑəəɧɡ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɜɌɝɞɑɞ ɖɚɗɔɣɑɝɞɎɚ 

ɍɑɜɑɘɑəəɧɡ ɛɌɢɔɑəɞɚɖ ɝ ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɫ-

ɘɔ, ɞɌɖɔɘɔ ɖɌɖ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ (ɉȶȽ) 

ɔ ɖɌɜɐɔɚɎɑɜɞɑɜ-ɐɑɠɔɍɜɔɗɗɫɞɚɜ (ȴȶȰ), ɔɘɛɗɌə-

ɞɔɜɚɎɌəəɧɘɔ Ɏ ɝɎɫɓɔ ɝ əɌɜɟɤɑəɔɫɘɔ ɜɔɞɘɌ ɔ 

ɛɜɚɎɚɐɔɘɚɝɞɔ əɌ ɠɚəɑ ɡɜɚəɔɣɑɝɖɚɕ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (ɁȽȹ).  

ȼɫɐ ɓɌɜɟɍɑɒəɧɡ ɌɎɞɚɜɚɎ ɟɖɌɓɧɎɌɑɞ əɌ ɛɚ-

Ɏɧɤɑəɔɑ ɞɜɌɍɑɖɟɗɫɜəɚɝɞɔ Ɏɑɜɡɟɤɖɔ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɟ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɝɛɚɜɞɝɘɑəɚɎ ɔ 

ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə Ɏ ɚɞɎɑɞ əɌ ɟɎɑɗɔɣɔɎɌɪ-

ɥɟɪɝɫ ɛɜɑɐəɌɏɜɟɓɖɟ ɝɑɜɐɢɌ, ɣɞɚ ɞɌɖɒɑ ɟɝɗɚɒ-

əɫɑɞ ɞɚɣəɟɪ ɛɚɝɞɌəɚɎɖɟ ɐɔɌɏəɚɓɌ, ɚɞ ɖɚɞɚɜɚɏɚ 

ɓɌɎɔɝɔɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ȬȶȾ [2]. 

Ȼɚɩɞɚɘɟ əɌɘ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɖɜɌɕəɑ Ɍɖɞɟ-

Ɍɗɨəɚɕ əɑɔəɎɌɓɔɎəɌɫ, ɍɑɓɚɛɌɝəɌɫ ɐɗɫ ɘɌɞɑɜɔ ɔ 

ɛɗɚɐɌ, ɚɛɜɑɐɑɗɫɪɥɌɫ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ȹȸȷȲ ɟ ɍɑɜɑɘɑəəɧɡ.  

ȿəɔɎɑɜɝɌɗɨəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔ-

ɑɎ ȹȸȷȲ əɑ ɝɟɥɑɝɞɎɟɑɞ, əɚ ɍɚɗɨɤɔəɝɞɎɚ ɌɎɞɚ-

ɜɚɎ ɝɡɚɐɫɞɝɫ Ɏ ɝɗɑɐɟɪɥɑɘ: əɑɓɌɎɔɝɔɘɚ ɚɞ Ɏɧ-

ɍɜɌəəɚɕ ɎɔɓɟɌɗɔɓɔɜɟɪɥɑɕ ɘɑɞɚɐɔɖɔ əɌɗɔɣɔɑ 

ɐɎɟɡɝɗɚɕəɚɕ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ ɝ ɔɝɞɚəɣɑə-

əɧɘ ɖɚɘɛɌɖɞəɧɘ ɔ ɟɞɚɗɥɑəəɧɘ əɑɖɚɘɛɌɖɞəɧɘ 

ɝɗɚɑɘ, ɝɚɚɞəɚɤɑəɔɑ ɞɚɗɥɔəɧ əɑɖɚɘɛɌɖɞəɚ-

ɏɚ/ɖɚɘɛɌɖɞəɚɏɚ ɝɗɚɫ ɍɚɗɑɑ 2, əɌɗɔɣɔɑ ɘəɚɏɚ-

ɣɔɝɗɑəəɧɡ ɎɧɝɞɟɛɌɪɥɔɡ Ɏ ɛɚɗɚɝɞɨ ɗɑɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɞɜɌɍɑɖɟɗ ɝ ɏɗɟɍɚɖɔɘɔ ɘɑɒɞɜɌɍɑɖɟɗɫɜ-

əɧɘɔ ɛɜɚɝɞɜɌəɝɞɎɌɘɔ, ɝɚɚɍɥɌɪɥɔɘɔɝɫ ɝ ɛɚɗɚ-

ɝɞɨɪ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ [3-6].  

ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɘɑɞɚɐɚɘ əɑ-

ɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ɞɜɌəɝɞɚɜɌ-

ɖɌɗɨəɌɫ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ (ɉɁȺ-ȶȯ). Ⱥɐəɔɘ ɔɓ 

ɑɬ ɘɔəɟɝɚɎ ɫɎɗɫɑɞɝɫ ɓɌɎɔɝɔɘɚɝɞɨ ɚɞ Ɍɖɟɝɞɔɣɑ-

ɝɖɚɏɚ ɚɖəɌ ɔ ɓɌɣɌɝɞɟɪ ɝɟɍɚɛɞɔɘɌɗɨəɌɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ Ɏɑɜɡɟɤɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ  (ȶȾ) ɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ  (ȸȼȾ) ɝɑɜɐɢɌ 

ɫɎɗɫɪɞɝɫ ɎɌɒəɧɘɔ ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ ɘɑɞɚɐɌɘɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɔɗɟ Ɏɧɝɚɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ 

ɝɛɚɝɚɍəɚɝɞɔ, ɘɑəɨɤɑɕ ɚɛɑɜɌɞɚɜɚɓɌɎɔɝɔɘɚɝɞɔ, 

ɍɚɗɑɑ ɞɚɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɗɚɑɎ ɘɔɚɖɌɜɐɌ ɔ 

Ɏɚɓɘɚɒəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɔɖɜɚɞɜɚɘɍɚɎ Ɏ 

ɞɜɌɍɑɖɟɗɌɡ. ȼɫɐ ɌɎɞɚɜɚɎ ɟɖɌɓɧɎɌɑɞ Ɏ ɝɎɚɑɕ ɜɌ-

ɍɚɞɑ əɌ Ɏɧɝɚɖɟɪ ɝɞɑɛɑəɨ ɖɚɜɜɑɗɫɢɔɔ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɉɁȺ-ȶȯðȸȼȾ ɔ ɛɜɑɐɗɌɏɌɑɞ ɛɜɚɎɑɐɑəɔɑ ȸȼȾ 

ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘ ɛɚ ɐɌə-

əɧɘ ɉɁȺ-ȶȯ ȹȸȷȲ, Ɏ ɞ.ɣ. Ɏ ɝɔɞɟɌɢɔɫɡ, ɖɚɏɐɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɝɚɘəɔɞɑɗɨəɌ [7]. 

 ȺɐəɌɖɚ ɟ ɍɑɜɑɘɑəəɧɡ ɜɟɞɔəəɚɑ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ȶȾ ɔ ȸȼȾ ɐɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ȹȸȷȲ ɔɘɑɑɞ 

ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ: ɔɓ-ɓɌ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ȶȾ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑɛɜɔɘɑəɔɘɌ, ɚɝɚɍɑəəɚ Ɏ ɛɑɜɎɚɘ 

ɞɜɔɘɑɝɞɜɑ; ȸȼȾ ɞɌɖɒɑ ɛɜɌɖɞɔɣɑɝɖɔ əɑɛɜɔɘɑ-

əɔɘɌ ɟ ɛɌɢɔɑəɞɚɖ ɝ ɔɘɛɗɌəɞɔɜɚɎɌəəɧɘɔ ɉȶȽ ɔ 

ȴȶȰ, ɚɏɜɌəɔɣɑəəɚ ɛɜɔɘɑəɔɘɌ əɌ ɍɚɗɨɤɔɡ ɝɜɚ-

ɖɌɡ ɏɑɝɞɌɢɔɔ, ɞ.ɖ. ɘəɚɏɔɑ ɍɑɜɑɘɑəəɧɑ ɝ ɁȽȹ əɑ 

ɘɚɏɟɞ ɐɗɔɞɑɗɨəɚ əɑɛɚɐɎɔɒəɚ ɗɑɒɌɞɨ əɌ ɝɛɔəɑ.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɓɌɣɌɝɞɟɪ 

ɎɧɓɧɎɌɑɞ ɝɞɜɌɡ ɔ ɞɜɑɎɚɏɟ ɟ ɍɑɜɑɘɑəəɧɡ ɔɓ-ɓɌ 

Ɏɚɓɘɚɒəɚɝɞɔ əɌɎɜɑɐɔɞɨ ɛɗɚɐɟ, ɛɚɩɞɚɘɟ ɛɚɗɟ-

ɣɔɞɨ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚɏɗɌɝɔɑ əɌ ɛɜɚɎɑɐɑəɔɑ 

ɛɜɚɢɑɐɟɜɧ ɓɌɞɜɟɐəɔɞɑɗɨəɚ.  

ȴɝɡɚɐɫ ɔɓ ɎɧɤɑɝɖɌɓɌəəɚɏɚ, ɝɟɥɑɝɞɎɟɑɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɤɌɏɚɎɚɏɚ Ɍɗɏɚ-

ɜɔɞɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɑɜɑɘɑəəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ 

əɌ ȹȸȷȲ ɝ ɟɣɑɞɚɘ ɘɚɝɞɌ çɟɗɨɞɜɌɓɎɟɖ - ɞɫɒɑɗɌɫ 

ɞɑɡəɔɖɌè Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɗɔɣɔɫ ɔ ɡɌɜɌɖɞɑɜɌ 

ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ. 

Ȯ ɛɟɍɗɔɖɌɢɔɔ əɌɘ ɡɚɞɑɗɚɝɨ ɍɧ ɛɚɐɑɗɔɞɨɝɫ 

ɝɎɚɔɘ ɚɛɧɞɚɘ ɐɔɌɏəɚɝɞɔɖɔ ȹȸȷȲ ɟ ɐɎɟɡ ɍɑɜɑ-

ɘɑəəɧɡ ɝ ɍɗɌɏɚɛɜɔɫɞəɧɘɔ ɛɑɜɔəɌɞɌɗɨəɧɘɔ ɔɝ-

ɡɚɐɌɘɔ, ɛɚɝɞɟɛɔɎɤɔɡ Ɏ əɌɤɑ ɗɑɣɑɍəɚɑ ɟɣɜɑ-

ȹ 
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ɒɐɑəɔɑ ɝ ɖɗɔəɔɖɚɕ ɁȽȹ, ɟɝɟɏɟɍɔɎɤɑɕɝɫ ɛɜɔ 

əɌɝɞɟɛɗɑəɔɔ ɔ ɛɜɚɗɚəɏɔɜɚɎɌəɔɔ ɍɑɜɑɘɑəəɚɝɞɔ.  

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 1. 

ȻɌɢɔɑəɞɖɌ ȭ. 19 ɗɑɞ, ɍɑɜɑɘɑəəɚɝɞɨ 29 

əɑɐɑɗɨ, ɜɌəɑɑ əɑ ɚɍɝɗɑɐɚɎɌɗɌɝɨ, ɛɚɝɞɟɛɔɗɌ Ɏ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɕ ɜɚɐɐɚɘ  ȯȶȭ 15 ɔɘ. Ⱥ.ȸ. 

ɀɔɗɌɞɚɎɌ ɝ ɎɛɑɜɎɧɑ Ɏɚɓəɔɖɤɔɘɔ ɒɌɗɚɍɌɘɔ əɌ 

ɚɐɧɤɖɟ, ɎɚɓəɔɖɌɪɥɟɪ ɛɜɔ əɑɓəɌɣɔɞɑɗɨəɚɕ 

ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ, ɣɟɎɝɞɎɚɘ ɛɑɜɑɍɚɑɎ Ɏ ɜɌ-

ɍɚɞɑ ɝɑɜɐɢɌ, ɚɞɑɖɌɘɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, 

Ɏɚɓəɔɖɤɔɡ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɐɎɟɡ əɑɐɑɗɨ. 

ȭɑɜɑɘɑəəɚɝɞɨ ɛɑɜɎɌɫ, ɓɌɛɗɌəɔɜɚɎɌəəɌɫ. ȴɓ 

ɌəɌɘəɑɓɌ: ɛɌɢɔɑəɞɖɌ ɜɚɐɔɗɌɝɨ ɚɞ ɛɑɜɎɚɕ ɍɑɜɑ-

ɘɑəəɚɝɞɔ, ɜɚɝɗɌ ɔ ɜɌɓɎɔɎɌɗɌɝɨ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 

ɎɚɓɜɌɝɞɟ, ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɕ ɌəɌɘəɑɓ ɚɞɝɟɞɝɞɎɟ-

ɑɞ.  Ƚɚɝɞɚɫəɔɑ əɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ ɝɜɑɐəɑɕ 

ɞɫɒɑɝɞɔ, ɝɚɓəɌəɔɑ ɫɝəɚɑ, ɖɚɒəɧɑ ɛɚɖɜɚɎɧ ɣɔ-

ɝɞɧɑ, əɚɜɘɌɗɨəɚɕ ɎɗɌɒəɚɝɞɔ, ɟɘɑɜɑəəɌɫ ɛɌɝ-

ɞɚɓəɚɝɞɨ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɞɑɘɛɑɜɌɞɟɜɌ ɞɑ-

ɗɌ 36,8ɚȽ, ɐɧɡɌəɔɑ Ɏ ɗɑɏɖɔɡ Ɏɑɓɔɖɟɗɫɜəɚɑ, ɛɜɚ-

Ɏɚɐɔɞɝɫ Ɏɚ Ɏɝɑ ɚɞɐɑɗɧ, ɞɚəɧ ɝɑɜɐɢɌ ɫɝəɧɑ, ɏɜɌ-

əɔɢɧ ɝɑɜɐɢɌ əɑ ɜɌɝɤɔɜɑəɧ, ɛɟɗɨɝ 94 ɟɐ/ɘɔə, 

ɜɔɞɘɔɣəɧɕ, ȬȰ əɌ ɚɍɑɔɡ ɜɟɖɌɡ ð 115/60 

ɘɘ.ɜɞ.ɝɞ., ɒɔɎɚɞ ɘɫɏɖɔɕ, ɍɑɓɍɚɗɑɓəɑəəɧɕ, ɟɎɑ-

ɗɔɣɑə ɛɚ ɍɑɜɑɘɑəəɚɝɞɔ, ɛɑɣɑəɨ ɛɚ ɖɜɌɪ ɜɑɍɑɜ-

əɚɕ ɐɟɏɔ, ɝɑɗɑɓɑəɖɌ əɑ ɛɌɗɨɛɔɜɟɑɞɝɫ, ɝɔɘɛɞɚɘ 

ɛɚɖɚɗɌɣɔɎɌəɔɫ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

ȻɌɢɔɑəɞɖɑ ɛɜɚɎɑɐɑəɚ ɛɑɜɎɔɣəɚɑ ɗɌɍɚɜɌ-

ɞɚɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ: Ɏ ɚɍɥɑɘ ɔ ɍɔɚɡɔɘɔɣɑɝɖɚɘ 

ɌəɌɗɔɓɑ ɖɜɚɎɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ əɑ 

ɎɧɫɎɗɑəɚ, ɌəɌɗɔɓ ɘɚɣɔ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȼɚ 

ɐɌəəɧɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔ-

ɖɔ: ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚɏɔɔ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɑ ɎɧɫɎɗɑəɚ. Ȼɚ ɐɌə-

əɧɘ ɉȶȯ ɎɧɫɎɗɑəɌ ɝɔəɟɝɚɎɌɫ ɞɌɡɔɖɌɜɐɔɫ (ɃȲȽ 

ɐɚ 120 ɟɐ/ɘɔə), ɝəɔɒɑəɔɑ Ɍɘɛɗɔɞɟɐɧ ɓɟɍɢɚɎ R. 

Ȼɜɔ ɉɁȺ-ȶȯ ɚɞɘɑɣɌɑɞɝɫ: ɛɜɚɗɌɛɝ ɘɔɞ-

ɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ Ɏ ɝɑɏɘɑəɞɑ Ȭ2 ɝ ɟɘɑɜɑəəɚɕ 

ɘɔɞɜɌɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, əɑɓəɌɣɔɞɑɗɨəɌɫ 

ɞɜɔɖɟɝɛɔɐɌɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. Ȯ ɚɍɗɌɝɞɔ 

Ɏɑɜɡɟɤɖɔ ɝ ɛɑɜɑɡɚɐɚɘ əɌ ɍɚɖɚɎɟɪ ɝɞɑəɖɟ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ əɑɖɚɘɛɌɖɞəɧɕ ɝɗɚɕ ɘɔɚɖɌɜɐɌ ɝ 

ɝɚɚɞəɚɤɑəɔɑɘ əɑɖɚɘɛɌɖɞəɚɏɚ ɝɗɚɫ ɖ ɖɚɘɛɌɖɞ-

əɚɘɟ ɍɚɗɑɑ 2 (NC/C > 2). ȺɞɘɑɣɌɑɞɝɫ əɑɓəɌɣɔ-

ɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɏɗɚɍɌɗɨəɚɕ ɝɔ-

ɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ɓɌ ɝɣɑɞ 

ɘɔɚɖɌɜɐɌ Ɏɑɜɡɟɤɖɔ), ɎɧɫɎɗɑəəɚɑ Ɏ 2D ɔ ɜɑɒɔ-

ɘɑ ɝɛɑɖɗ-ɞɜɑɖɔəɏ (ȼɔɝ. 1-3). 

ȾɔɛɔɣəɌɫ ɖɌɜɞɔəɌ ɉɁȺ-ȶȯ (ɞɜɌɍɑɖɟɗɫɜ-

əɚɝɞɨ Ɏɑɜɡɟɤɖɔ, ɝɚɚɞəɚɤɑəɔɑ NC/C>2) ɛɚɓɎɚ-

ɗɔɗɔ ɛɜɑɐɛɚɗɚɒɔɞɨ ɟ ɐɌəəɚɕ ɛɌɢɔɑəɞɖɔ ȹȸȷȲ, 

ɖɚɞɚɜɌɫ Ɏ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ ɍɧɗɌ ɛɚɐ-

ɞɎɑɜɒɐɑəɌ ɛɜɔ ɏɑəɑɞɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (ɘɟ-

ɞɌɢɔɫ Ɏ ɏɑəɑ ɐɔɝɞɜɚɍɜɑɎɔəɌ (DTNA) Ɏ ɗɚɖɟɝɑ 

18q12.1). ȺɛɞɔɘɌɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɚɓɎɚɗɔɗɌ 

ɚɝɞɌəɚɎɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɔɝɖ ɔ ɛɜɔəɫɞɨ 

ɜɑɤɑəɔɑ ɚ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɛɜɚ-

ɠɔɗɌɖɞɔɣɑɝɖɚɕ ɌəɞɔɖɚɌɏɟɗɫəɞəɚɕ ɞɑɜɌɛɔɔ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ 2. 

ȻɌɢɔɑəɞɖɌ ȶ. 26 ɗɑɞ, ɍɑɜɑɘɑəəɚɝɞɨ 18 

əɑɐɑɗɨ, ɛɚɝɞɟɛɔɗɌ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɕ ɜɚɐ-

ɐɚɘ ȯȶȭ 15 ɔɘ. Ⱥ.ȸ. ɀɔɗɌɞɚɎɌ ɝ ɒɌɗɚɍɌɘɔ əɌ 

ɚɐɧɤɖɟ, ɎɚɓəɔɖɌɪɥɟɪ ɛɜɔ əɑɓəɌɣɔɞɑɗɨəɚɕ 

ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ, ɣɟɎɝɞɎɚɘ ɛɑɜɑɍɚɑɎ Ɏ ɜɌ-

ɍɚɞɑ ɝɑɜɐɢɌ, ɚɞɑɖɌɘɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. Ȯ 

ɌəɌɘəɑɓɑ ɟ ɛɌɢɔɑəɞɖɔ ɚɞɫɏɚɥɑəəɌɫ əɌɝɗɑɐ-

ɝɞɎɑəəɚɝɞɨ ɛɚ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɑ ð 

ɎəɑɓɌɛəɌɫ ɝɑɜɐɑɣəɌɫ ɝɘɑɜɞɨ ɚɞɢɌ. ȶɚɜɚəɌɜəɧɕ 

ɌəɌɘəɑɓ ɝ 2010 ɏɚɐɌ, ɖɚɏɐɌ ɛɑɜɑəɑɝɗɌ ɔəɠɌɜɖɞ 

ɘɔɚɖɌɜɐɌ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔ 

ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɚɝɗɚɒəɑəəɧɕ ɠɚɜɘɔɜɚɎɌ-

əɔɑɘ ɞɜɚɘɍɌ Ɏ Ɏɑɜɡɟɤɖɑ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌ-

ɠɔɫ, ɛɚ ɐɌəəɧɘ ɖɚɞɚɜɚɕ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔə-

ɞɌɖɞəɧɑ ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ, ɛɜɑɐɛɚɗɚɒɑə ɩɘ-

ɍɚɗɔɣɑɝɖɔɕ ɘɑɡɌəɔɓɘ ɛɚɜɌɒɑəɔɫ. 

Ƚɚɝɞɚɫəɔɑ əɌ ɘɚɘɑəɞ ɛɚɝɞɟɛɗɑəɔɫ ɝɜɑɐ-

əɑɕ ɞɫɒɑɝɞɔ, ɝɚɓəɌəɔɑ ɫɝəɚɑ, ɖɚɒəɧɑ ɛɚɖɜɚɎɧ 

ɣɔɝɞɧɑ, əɚɜɘɌɗɨəɚɕ ɎɗɌɒəɚɝɞɔ, ɟɘɑɜɑəəɌɫ ɛɌɝ-

ɞɚɓəɚɝɞɨ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɞɑɘɛɑɜɌɞɟɜɌ ɞɑ-

ɗɌ 36,6ɚȽ, ɐɧɡɌəɔɑ Ɏ ɗɑɏɖɔɡ Ɏɑɓɔɖɟɗɫɜəɚɑ, ɛɜɚ-

Ɏɚɐɔɞɝɫ Ɏɚ Ɏɝɑ ɚɞɐɑɗɧ, ɞɚəɧ ɝɑɜɐɢɌ ɛɜɔɏɗɟɤɑ-

əɧ, ɏɜɌəɔɢɧ ɝɑɜɐɢɌ ɜɌɝɤɔɜɑəɧ ɎɗɑɎɚ (+2 ɝɘ), 

ɛɟɗɨɝ ð 105 ɟɐ/ɘɔə, ɜɔɞɘɔɣəɧɕ, ȬȰ əɌ ɚɍɑɔɡ 

ɜɟɖɌɡ ð 100/60 ɘɘ.ɜɞ.ɝɞ., ɒɔɎɚɞ ɘɫɏɖɔɕ, ɍɑɓɍɚ-

ɗɑɓəɑəəɧɕ, ɟɎɑɗɔɣɑə ɛɚ ɍɑɜɑɘɑəəɚɝɞɔ, ɛɑɣɑəɨ 

ɛɚ ɖɜɌɪ ɜɑɍɑɜəɚɕ ɐɟɏɔ, ɝɑɗɑɓɑəɖɌ əɑ ɛɌɗɨɛɔɜɟ-

ɑɞɝɫ, ɝɔɘɛɞɚɘ ɛɚɖɚɗɌɣɔɎɌəɔɫ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɝ 

ɚɍɑɔɡ ɝɞɚɜɚə. 

Ȯ ɛɑɜɎɔɣəɚɘ ɗɌɍɚɜɌɞɚɜəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, 

Ɏ ɚɍɥɑɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ əɑ ɎɧɫɎɗɑəɚ. ȺɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ 

ɟɜɚɎəɫ əɌɞɜɔɕɟɜɑɞɔɣɑɝɖɚɏɚ ɛɑɛɞɔɐɌ ɐɚ 185 

ɛɏ/ɘɗ, ɌəɌɗɔɓ ɘɚɣɔ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ȼɚ ɐɌə-

əɧɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ: 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌ-

əɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ əɑ ɎɧɫɎɗɑəɚ. Ȼɚ ɐɌəəɧɘ 

ɉȶȯ: ɚɞɖɗɚəɑəɔɑ ɉȺȽ ɎɗɑɎɚ, ɚɣɌɏɚɎɚ-ɜɟɍɢɚɎɚɑ 

ɛɚɜɌɒɑəɔɑ əɔɒəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

Ȼɜɔ ɉɁȺ-ȶȯ ɎɧɫɎɗɑəɧ: ɐɔɗɌɞɌɢɔɫ ɔ əɑɏɌ-

ɞɔɎəɚɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɚɗɚɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ, əɑɚɐəɚɜɚɐəɚɝɞɨ ɩɡɚ-ɝɞɜɟɖɞɟɜɧ (əɌɗɔɣɔɑ 

əɑɖɚɘɛɌɖɞəɚɏɚ ɝɗɚɫ), ɏɔɛɚɖɔəɑɓ ɝɞɑəɚɖ ȷȲ, 

əɌɔɍɚɗɑɑ ɎɧɜɌɒɑəəɧɕ Ɏ ɚɍɗɌɝɞɔ ɝɜɑɐəɑɏɚ ɔ 

Ɏɑɜɡɟɤɑɣəɚɏɚ ɝɑɏɘɑəɞɚɎ əɔɒəɑɕ ɔ ɓɌɐəɑɕ 

ɝɞɑəɖɔ, ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɝɑɡ ɎɔɐɚɎ ɐɑ-

ɠɚɜɘɌɢɔɔ ɔ ɝɖɚɜɚɝɞɔ ɐɑɠɚɜɘɌɢɔɔ ɘɔɚɖɌɜɐɌ 

ȷȲ, ɎɧɫɎɗɑəəɧɑ Ɏ ɜɑɒɔɘɑ ɝɛɑɖɗ-ɞɜɑɖɔəɏɌ, Ɍ 

ɞɌɖɒɑ ɟɘɑɜɑəəɌɫ ɘɔɞɜɌɗɨəɌɫ ɔ ɞɜɔɖɟɝɛɔɐɌɗɨ-

əɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (ȼɔɝ. 4-6).  

ȮɎɔɐɟ ɝɟɍɚɛɞɔɘɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɑɜ-

ɡɟɤɖɔ ȷȲ ɐɚɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɔɞɨ ɞɚɗɥɔəɟ ɝɗɚ-

ɑɎ əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ, əɑɝɘɚɞɜɫ əɌ 

əɌɗɔɣɔɑ ɘɑɒɞɜɌɍɑɖɟɗɫɜəɧɡ ɛɜɚɝɞɜɌəɝɞɎ əɌ 

ɟɜɚɎəɑ ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȯ 

ɖɌɣɑɝɞɎɑ ɟɞɚɣəɫɪɥɑɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɖɑ Ɏɧɛɚɗəɑəɚ ȸȼȾ (ȼɔɝ. 7, ȼɔɝ. 8).  

ȻɌɢɔɑəɞɖɌ ɍɧɗɌ ɜɚɐɚɜɌɓɜɌɤɑəɌ ɚɛɑɜɌ-

ɞɔɎəɧɘ ɛɟɞɑɘ Ɏ ɛɗɌəɚɎɚɘ ɛɚɜɫɐɖɑ əɌ ɝɜɚɖɑ 34 

əɑɐɑɗɔ. ȼɑɍɑəɚɖ ɒɔɎɚɕ ɝ ɚɢɑəɖɚɕ 7-8 ɍɌɗɗɚɎ  ɛɚ  
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ȼɔɝ. 1.   

 

ȼɔɝ. 2. 

ȼɔɝ. 1.  ɉɁȺ-ȶȯ. 4-ɖɌɘɑɜəɌɫ ɛɚɓɔɢɔɫ. 

ȹɑɖɚɘɛɌɖɞəɚɝɞɨ Ɏɑɜɡɟɤɖɔ ȷȲ ɛɚɖɌɓɌəɌ ɝɞɜɑɗɖɚɕ. 

ȼɔɝ. 2. ɉɁȺ-ȶȯ. ɂȰȶ. 

ȺɖɜɌɤɔɎɌəɔɑ ɘɑɒɞɜɌɍɑɖɟɗɫɜəɧɡ ɛɜɚɘɑɒɟɞɖɚɎ ɛɚɖɌ-

ɓɌəɚ ɝɞɜɑɗɖɚɕ. 

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.   ɉɁȺ-ȶȯ. 

ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. ȹɑɖɚɘɛɌɖɞəɚɝɞɨ ɘɔɚɖɌɜɐɌ ɛɚɖɌɓɌ-

əɚ ɝɞɜɑɗɖɚɕ. 

ȼɔɝ. 4.  ɉɁȺ-ȶȯ.  

ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. ȶɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ 

ȷȲ. 

 

ȼɔɝ. 5. 

 

ȼɔɝ. 6. 

ȼɔɝ. 5.  ɉɁȺ-ȶȯ. 

ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. ȾɜɌɍɑɖɟɗɧ ɔ ɘɑɒɞɜɌɍɑɖɟɗɫɜəɧɑ 

ɥɑɗɔ ɛɚɖɌɓɌəɧ ɝɞɜɑɗɖɚɕ. 

ȼɔɝ. 6.  ɉɁȺ-ȶȯ.  

ȻɚɖɌɓɌɞɑɗɔ ɛɜɚɐɚɗɨəɚɕ ɐɑɠɚɜɘɌɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ Ɏ ɜɑɒɔɘɑ 2D ɝɛɑɖɗ-ɞɜɑɖɔəɏɌ. 
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ɤɖɌɗɑ ȬɛɏɌɜ. Ȯ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ ɚɞɘɑɣɑəɚ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɁȽȹ, əɌ ɠɚəɑ ɜɌɓɎɔɎɤɑɕɝɫ 

ɍɗɚɖɌɐɧ ɗɑɎɚɕ əɚɒɖɔ ɛɟɣɖɌ ȯɔɝɌ, ɣɞɚ ɛɚɞɜɑɍɚ-

ɎɌɗɚ ɟɝɞɌəɚɎɖɔ ȴȶȰ. 

Ȼɚɝɗɑ ɟɝɞɌəɚɎɖɔ ȴȶȰ ɐɔəɌɘɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɛɌɢɔɑəɞɖɔ ɝ ɛɚɘɚ-

ɥɨɪ ȸȼȾ ɝɞɌɗɚ əɑɎɚɓɘɚɒəɧɘ. Ȼɚɐɚɍəɧɑ ɎɌɜɔ-

Ɍəɞɧ ɞɜɑɍɟɪɞ ɛɚɔɝɖɌ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɖɜɔɞɑɜɔ-

ɑɎ ɚɢɑəɖɔ Ɏ ɡɚɐɑ ɘɚəɔɞɚɜɔəɏɌ, ɚɛɔɜɌɫɝɨ əɌ 

ɛɜɌɖɞɔɣɑɝɖɔ ɑɐɔəɝɞɎɑəəɧɕ əɑɔəɎɌɓɔɎəɧɕ ɘɑ-

ɞɚɐ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ð ɉɁȺ-ȶȯ. 

ȴɝɡɚɐɫ ɔɓ ɐɌəəɧɡ ɚ ɛɑɜɠɟɓɔɔ əɑɖɚɘɛɌɖɞ-

əɚɏɚ ɝɗɚɫ ð əɌɗɔɣɔɑ ɘɌɗɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɚɝɟɐɚɎ 

Ɏ ɞɜɌɍɑɖɟɗɌɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ əɑɔɓɘɑəɑəəɧɘ 

ɘɔɚɖɌɜɐɚɘ, ɌɍɚɜɞɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɝɚɝɟɐɚɎ, 

Ɏɚɓɘɚɒəɚ ɎɎɑɐɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɜɌɓɏɜɌəɔɣɔɞɨ 

ɛɚɎɧɤɑəəɟɪ ɞɜɌɍɑɖɟɗɫɜəɚɝɞɨ ɔ ɔɝɞɔəəɧɕ əɑ-

ɖɚɘɛɌɖɞəɧɕ ɘɔɚɖɌɜɐ. Ƚɑɏɚɐəɫ ɝɟɥɑɝɞɎɟɑɞ əɑ-

ɝɖɚɗɨɖɚ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɑɞɚɐɔɖ, ɛɚɓɎɚɗɫɪɥɔɡ 

ɚɢɑəɔɞɨ ɛɑɜɠɟɓɔɪ ð ɖɚəɞɜɌɝɞəɌɫ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɫ, Ɍ ɞɌɖɒɑ əɚɎɑɕɤɌɫ ɞɑɡəɚɗɚɏɔɫ ɖɚɘɛɌ-

əɔɔ Toshiba ð SMI (Superb Micro -Vascular 

Imaging), ɛɚɓɎɚɗɫɪɥɌɫ ɟɎɔɐɑɞɨ ɖɜɚɎɚɞɚɖ ɝɌɘɚɕ 

ɘɌɗɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ, ɡɌɜɌɖɞɑɜ ɝɞɜɚɑəɔɫ ɝɚɝɟ-

ɐɔɝɞɚɕ ɝɑɞɔ, ɚɞɘɑəɫɫ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ Ɏɑɐɑəɔɔ 

ɖɚəɞɜɌɝɞɌ (ȼɔɝ. 9).  

Ⱥɍɝɟɒɐɑəɔɑ ɔ ɎɧɎɚɐɧ. 

ȮɧɤɑɚɛɔɝɌəəɧɑ ɖɗɔəɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ 

ɛɚɖɌɓɧɎɌɪɞ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚ-

ɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɌɖɚɏɚ ɜɑɐɖɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɖɌɖ ȹȸȷȲ ɟ ɍɑɜɑɘɑəəɧɡ. ȹɌ əɌɤ 

Ɏɓɏɗɫɐ ɚɛɞɔɘɔɓɌɢɔɫ ɐɌəəɧɡ ɘɑɞɚɐɚɎ, ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɛɚɞɑəɢɔɌɗɌ ɝɚɎɜɑɘɑəəɧɡ ɝɖɌəɑɜɚɎ ɛɚɓ-

Ɏɚɗɫɑɞ ɘɔəɔɘɔɓɔɜɚɎɌɞɨ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌ-

əɔɕ, əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ.  

Ƚɑɏɚɐəɫ ɟ ɛɌɢɔɑəɞɚɖ ɝ ȹȸȷȲ əɑɚɍɡɚɐɔɘɚ 

ɛɜɚɎɚɐɔɞɨ ɚɢɑəɖɟ əɑ ɞɚɗɨɖɚ ɌəɌɞɚɘɚ-

ɠɟəɖɢɔɚəɌɗɨəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɘɔɚɖɌɜɐɌ, ɚɛɔ-

ɜɌɫɝɨ əɌ ɝɑɜɚɤɖɌɗɨəɧɕ ɜɑɒɔɘ, əɚ ɔ ɛɧɞɌɞɨɝɫ 

ɚɢɑəɔɞɨ ɑɏɚ ɛɑɜɠɟɓɔɪ əɑɓɌɎɔɝɔɘɚ ɚɞ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɥɑɕ ɘɑɞɚɐɔɖɔ. 

 

ȼɔɝ. 7. 

 

ȼɔɝ. 8. 

ȼɔɝ. 7. ȸȼȾ.  

4-ɖɌɘɑɜəɌɫ ɛɚɓɔɢɔɫ. ȹɑɖɚɘɛɌɖɞəɚɝɞɨ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜ-

ɡɟɤɖɔ ȷȲ. 

ȼɔɝ. 8. ȸȼȾ.  

ȹɑɖɚɘɛɌɖɞəɚɝɞɨ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ ȷȲ ɝ ɛɑɜɑɡɚ-

ɐɚɘ əɌ ɍɚɖɚɎɟɪ ɝɞɑəɖɟ. 

 

ȼɔɝ. 9,Ɍ. 

 

ȼɔɝ. 9,ɍ. 

ȼɔɝ. 9. ɉɁȺ-ȶȯ.  

SMI. Ȱɑɠɑɖɞɧ ɛɑɜɠɟɓɔɔ Ɏ ɓɚəɑ əɑɖɚɘɛɌɖɞəɚɏɚ ɘɔɚɖɌɜɐɌ ȷȲ. 
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ȾɜɌɎɔəɌ ȸ.ȷ.1, ȻɚɛɚɎ Ȭ.ȯ.2, ȸɟɜɞɌɓɌɗɔɑɎɌ Ȭ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬəɌɗɔɓ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɐɌɣ ɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɝɛɑ-

ɢɔɠɔɖɔ, ɝɎɫɓɌəəɧɡ ɝ ɗɑɣɑəɔɑɘ ɔɓɚɗɔɜɚɎɌəəɚɏɚ ɛɑɜɎɔɣəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɚ ɖɚɘɛɗɑɖɝəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌ-

ɢɔɑəɞɌ ɝ ɔɓɚɗɔɜɚɎɌəəɧɘ ɛɑɜɎɔɣəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ, ɎɖɗɪɣɌɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɔ ɗɌɍɚ-

ɜɌɞɚɜəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɑɜɎɔɣəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 

ɒɑəɥɔəɧ 27 ɗɑɞ ɛɚɝɗɑ ɛɑɜɔɚɐɌ ɗɌɖɞɌɢɔɔ. Ȼɜɔ ɛɟəɖɢɔɔ ɟ ɛɌɢɔɑəɞɖɔ ɎɧɫɎɔɗɔ ɘəɚɏɚ-

ɫɐɑɜəɧɑ ɏɔɏɌəɞɝɖɔɑ ɖɗɑɞɖɔ (ɏɔɏɌəɞɝɖɔɑ ɖɗɑɞɖɔ ȷɌəɏɡɌəɝɌ/ɖɗɑɞɖɔ ȻɔɜɚɏɚɎɌ-ȷɌəɏɡɌəɝɌ). 

ȭɧɗɚ əɌɓəɌɣɑəɚ ɝɛɑɢɔɠɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ Ɏ ɞɑɣɑəɔɑ 4 ɘɑɝɫɢɑɎ, ɖɚɞɚɜɚɑ ɛɜɔɎɑɗɚ ɖ ɛɚɗəɚɕ 

ɜɑɏɜɑɝɝɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȮɧɎɚɐɧ. Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɐɔəɌɘɔɖɔ ɛɜɔ ɗɑɣɑəɔɔ 

ɎɚɝɛɌɗɑəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɑɚɍɡɚɐɔɘɚ 

ɔɝɖɗɪɣɔɞɨ ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɞɟɍɑɜɖɟɗɑɓ. ȺɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ əɌ ɛɜɚɍɟ ȸɌə-

ɞɟ/ ɞɑɝɞ PPD ɔ ȰɔɌɝɖɔə-ɞɑɝɞ/ ȰȽȾ Ɏɚɓɘɚɒəɧ ɛɜɔ ɟɝɗɚɎɔɔ ɛɑɜɎɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɞɟ-

ɍɑɜɖɟɗɑɓɌ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. ȽɛɑɢɔɠɔɣɑɝɖɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ ɩɠɠɑɖɞɔɎəɌ ɛɜɔ ɗɑɣɑəɔɔ 

ɞɟɍɑɜɖɟɗɑɓɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȼɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚɎɑɐɑəɔɑ ɝɖɜɔəɔəɏɌ əɌ ɞɟɍɑɜɖɟɗɑɓ 

ɝɜɑɐɔ ɗɔɢ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɞɑɝəɧɡ ɖɚəɞɌɖɞɌɡ ɝ ɛɌɢɔɑəɞɚɘ. 
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ɘɌɝɞɔɞɚɛɚɐɚɍəɧɕ ɜɌɖ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 
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PRIMARY BREAST TUBERCULOSIS: A CASE STUDY 

 

Travina M.L.1, Popov A.G. 2, Murtazalieva A.A. 1 
 

urpose.  The objective of the study was to analyze the diagnostic challenges and 

therapeutic specificity associated with treating isolated primary breast tuberculosis.  

Materials and met hods.  Data of comprehensive physical examination including 

instrumental and laboratory examination methods in a patient with the isolated primary 

tuberculosis was presented.  

Results.  Primary breast tuberculosis was diagnosed in a 27 year -old woman after 

lactation. The patient was diagnosed when the puncture revealed multi -nucleated giant cells 

(Langhans' giant cells/Pirogov -Langhans cells). Administered specific treatment for a period 

of 4 months resulted in co mplete regression of the breast disease.  

Conclu sions.  In case of absence of positive clinical dynamics in the treatment of 

breast inflamm ation differential diagnosis is required to exclude inflammatory breast cancer 

and tuberculosis. Negative reactions to Mantoux test/ PPD test and Diaskin -test/ DST ca n 

occur in the setting of the primary site of tuberculosis in breast. Targeting chemotherapy is 

effective in the treatment of breast tuberculosis. Screening for tuberculosis of patientõs close 

contacts can be recommended.  
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ɑɜɎɔɣəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 27 ɗɑɞəɑɕ ɒɑə-

ɥɔəɧ ɛɚɝɗɑ ɛɑɜɔɚɐɌ ɗɌɖɞɌɢɔɔ. ȰɔɌ-

ɏəɚɓ ɛɚɝɞɌɎɗɑə ɛɚɝɗɑ ɚɍəɌɜɟɒɑəɔɫ Ɏ ɛɟəɖɢɔɚə-

əɚɘ ɘɌɞɑɜɔɌɗɑ ɘəɚɏɚɫɐɑɜəɚɕ ɖɗɑɞɖɔ ȻɔɜɚɏɚɎɌ-

ȷɌəɏɡɌəɝɌ. ȹɌɓəɌɣɑəɔɑ ɝɛɑɢɔɠɔɣəɚɏɚ ɗɑɣɑəɔɫ 

Ɏ ɞɑɣɑəɔɑ 4 ɘɑɝɫɢɑɎ ɛɜɔɎɑɗɚ ɖ ɛɚɗəɚɘɟ ɜɑɏɜɑɝ-

ɝɟ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ.  

ȮɎɑɐɑəɔɑ. 

Ⱦɟɍɑɜɖɟɗɑɓ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɖɌɖ ɔɓɚɗɔ-

ɜɚɎɌəəɌɫ ɠɚɜɘɌ ɎɝɞɜɑɣɌɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ [1]. 

ȼɑɞɜɚɝɛɑɖɞɔɎəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ, 

ɛɜɚɚɛɑɜɔɜɚɎɌəəɧɡ ɛɚ ɛɚɎɚɐɟ ɜɌɖɌ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ (ȼȸȲ), ɛɚɖɌɓɌɗɔ, ɣɞɚ ɞɟɍɑɜɖɟɗɑɓ ɘɚɗɚɣ-

əɧɡ ɒɑɗɑɓ (ȸȲ) ɐɚɗɒɑə ɍɧɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɧɘ ɐɔɌɏəɚɓɚɘ [2]. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɔ əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɚɑ ɞɑɣɑəɔɑ əɑ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɔɞɨ 

ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɞɑɣɑəɔɫ ɞɟɍɑɜɖɟɗɑɓɌ 

ȸȲ, ɣɞɚ ɓɌɣɌɝɞɟɪ ɛɜɔəɔɘɌɑɞɝɫ ɓɌ ɝɔɘɛɞɚɘɧ 

ȼȸȲ. Ȼɜɚɢɑɝɝ ɞɟɍɑɜɖɟɗɑɓɌ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ 

ɣɌɥɑ Ɏɞɚɜɔɣəɧɕ, ɡɚɞɫ ɎɝɞɜɑɣɌɪɞɝɫ ɝɗɟɣɌɔ ɔ 

ɛɑɜɎɔɣəɚɕ ɠɚɜɘɧ. ȮɛɑɜɎɧɑ ɚɛɔɝɌəɔɑ ɐɌəəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɔ ɐɌɞɔɜɚɎɌəɚ 1829 ɏɚɐɚɘ ɉɝɞɗɔ ȶɟ-

ɛɑɜɚɘ, ɖɌɖ çscrofulous swelling in the bosom of 

young womenè ɔɗɔ çɛɑɜɎɔɣəɧɕ ɞɟɍɑɜɖɟɗɑɓəɧɕ 

ɚɣɌɏ Ɏ ɏɜɟɐɔ ɘɚɗɚɐɧɡ ɒɑəɥɔəè. ȹɌ ɝɑɏɚɐəɫɤ-

əɔɕ ɐɑəɨ, ɛɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, Ɏ ɩəɐɑɘɔɣ-

əɧɡ ɜɌɕɚəɌɡ (ɞɌɖɔɡ ɖɌɖ ȴəɐɔɫ ɔ ȮɚɝɞɚɣəɌɫ 

Ȭɓɔɫ) ɣɌɝɞɚɞɌ ɞɟɍɑɜɖɟɗɑɓɌ ȸȲ ɝɚɝɞɌɎɗɫɑɞ 4%, Ɏ 

ɝɞɜɌəɌɡ ȳɌɛɌɐəɚɕ ȱɎɜɚɛɧ ð ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

0,1% [3]. Ȼɚ ɚɞəɚɤɑəɔɪ ɖ ȼȸȲ ɞɟɍɑɜɖɟɗɑɓəɚɑ 

ɛɚɜɌɒɑəɔɑ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1:171 ɐɚ 1:33 [4, 5]. 

Ⱦɟɍɑɜɖɟɗɑɓəɧɕ ɘɌɝɞɔɞ ɝɚɝɞɌɎɔɗ ɚɞ 0,13 ɐɚ 1,6% 

Ɏɝɑɡ ɓɌɍɚɗɑɎɌəɔɕ ȸȲ ɔ ɐɚ 3% Ɏɝɑɡ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ȸȲ. Ȯ ɝɞɜɟɖɞɟɜɑ ɚɍɥɑɕ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɞɟɍɑɜɖɟɗɑɓɚɘ ɐɚɗɫ ɞɟɍɑɜɖɟɗɑɓɌ 

ȸȲ ɜɌɎəɌ ɛɜɔɘɑɜəɚ 0,1% [6]. 

ȶ ɛɑɜɎɔɣəɚɕ ɠɚɜɘɑ ɞɟɍɑɜɖɟɗɑɓɌ ȸȲ 

əɌɔɍɚɗɑɑ ɎɚɝɛɜɔɔɘɣɔɎɧ ɒɑəɥɔəɧ ɜɑɛɜɚɐɟɖ-

ɞɔɎəɚɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɚɞ 21 ɐɚ 40 ɗɑɞ, ɚɝɚ-

ɍɑəəɚ Ɏ ɛɑɜɔɚɐ ɗɌɖɞɌɢɔɔ Ɏ ɝɎɫɓɔ ɝ Ɏəɟɞɜɔɛɜɚ-

ɞɚɖɚɎɧɘ ɔəɠɔâɢɔɜɚɎɌəɔɑɘ [7]. ȮɞɚɜɔɣəɌɫ 

ɠɚɜɘɌ ɞɟɍɑɜɖɟɗɑɓɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɜɌɓɎɔɎɌ-

ɑɞɝɫ ɎɝɗɑɐɝɞɎɔɑ ɏɑɘɌɞɚɏɑəəɚɕ ɐɔɝɝɑɘɔəɌɢɔɔ 

(ɗɬɏɖɔɑ, ɝɜɑɐɚɝɞɑəɔɑ), ɜɑɞɜɚɏɜɌɐəɚɏɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɔɓ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɚɐɘɧɤɑɣ-

əɚɕ ɚɍɗɌɝɞɔ ɔ ɔɓ ɛɜɔɗɑɒɌɥɔɡ ɖ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɑ ɝɘɑɒəɧɡ ɝɞɜɟɖɞɟɜ: ɔɓ ɏɜɟɐɔəɧ, ɜɑɍɑɜ, ɛɗɑɣɑ-

Ɏɧɡ ɝɟɝɞɌɎɚɎ [8]. Ƚ ɚɐɔəɌɖɚɎɚɕ ɣɌɝɞɚɞɚɕ ɞɟɍɑɜ-

ɖɟɗɑɓɚɘ ɛɚɜɌɒɌɑɞɝɫ ɗɑɎɌɫ ɔ ɛɜɌɎɌɫ ɘɚɗɚɣəɌɫ 

ɒɑɗɑɓɌ, ɜɑɒɑ, Ɏ 3% ɝɗɟɣɌɑɎ, ð ɚɍɑ ɚɐəɚɎɜɑɘɑə-

əɚ. Ȯ 60% ɞɟɍɑɜɖɟɗɑɓəɧɕ ɚɣɌɏ ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏ 

Ɏɑɜɡəɔɡ ɔ əɔɒəɔɡ əɌɜɟɒəɧɡ ɝɑɖɞɚɜɌɡ ɘɚɗɚɣ-

əɧɡ ɒɑɗɑɓ, ɜɑɒɑ ð ɢɑəɞɜɌɗɨəɚ, ɝ ɎɚɎɗɑɣɑəɔɑɘ 

ɝɚɝɖɚɎɚ-Ɍɜɑɚɗɫɜəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɔ Ɏəɟɞɜɑəəɔɡ 

ɝɑɖɞɚɜɚɎ. Ȯ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɑɞɝɫ ɞɟɍɑɜ-

Ȼ 

 

ȼɔɝ.1,Ɍ. 

 

ȼɔɝ.1,ɍ. 

ȼɔɝ. 1.   ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐɜɌəɞɑ. 

Ɍ - ȻɗɚɞəɌɫ ɒɑɗɑɓɔɝɞɌɫ ɞɖɌəɨ ɝ əɌɜɟɤɑəɔɑɘ Ɍɜɡɔɞɑɖɞɚəɔɖɔ. Ȭəɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɏɟɝɞɧɘ 

ɝɚɐɑɜɒɔɘɧɘ, ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɍɑɓ ɛɑɜɔɠɚɖɌɗɨəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɞɖɌəɑɕ, ɏɚɜɔɓɚəɞɌɗɨəɌɫ ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɛɚɗɚɝɞɑɕ.   

ɍ - ȽɎɔɥɑɎɧɑ ɡɚɐɧ ɘɑɒɐɟ ɛɚɗɚɝɞɫɘɔ. 
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ɖɟɗɑɓəɚɑ ɛɚɜɌɒɑəɔɑ Ɏɝɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ [5]. 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ. 

ȻɌɢɔɑəɞɖɌ ȭ., 27 ɗɑɞ, Ɏ 2012 ɏɚɐɟ ɚɍɜɌɞɔ-

ɗɌɝɨ ɝ ɒɌɗɚɍɌɘɔ əɌ ɟɛɗɚɞəɑəɔɑ ɔ ɡɜɚəɔɣɑɝɖɚɑ 

ɎɚɝɛɌɗɑəɔɑ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ Ɏ ɞɑɣɑəɔɑ 

ɘɑɝɫɢɌ. ȴɓ ɌəɌɘəɑɓɌ ð ɜɚɐɧ 6 ɘɑɝɫɢɑɎ əɌɓɌɐ. 

ȭɑɜɑɘɑəəɚɝɞɨ ɛɑɜɎɌɫ, ɝɌɘɚɝɞɚɫɞɑɗɨəɌɫ. ȷɌɖɞɌ-

ɢɔɫ Ɏ ɞɑɣɑəɔɑ 5 ɘɑɝɫɢɑɎ, ɖɟɛɔɜɚɎɌəɌ əɌ ɠɚəɑ 

ɎɚɝɛɌɗɑəɔɫ ɛɜɔɑɘɚɘ ɌɏɚəɔɝɞɚɎ ɐɚɠɌɘɔəɚɎɧɡ 

ɜɑɢɑɛɞɚɜɚɎ (ɖɌɍɑɜɏɚɗɔə). Ȼɚɝɗɑ ɛɜɑɖɜɌɥɑəɔɫ 

ɗɌɖɞɌɢɔɔ ɛɗɚɞəɚɝɞɨ, ɛɚɖɜɌɝəɑəɔɑ ɔ ɍɚɗɑɓəɑə-

əɚɝɞɨ ɛɜɌɎɚɕ ȸȲ əɑ ɟɘɑəɨɤɔɗɌɝɨ. Ȯ ɞɑɣɑəɔɑ 

ɘɑɝɫɢɌ ɛɚɗɟɣɌɗɌ Ɍəɞɔɍɔɚɞɔɖɔ ɤɔɜɚɖɚɏɚ ɝɛɑɖ-

ɞɜɌ ɐɑɕɝɞɎɔɫ ɛɑəɔɢɔɗɗɔəɚɎɚɏɚ ɔ ɢɑɠɌɗɚɝɛɚɜɔ-

əɚɎɚɏɚ ɜɫɐɌ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ Ɏɫɗɚɞɑɖɟɥɑ-

ɏɚ ɎɚɝɛɌɗɑəɔɫ ɝɚɡɜɌəɫɗɌɝɨ ɍɑɓ ɔɓɘɑəɑəɔɕ. ȹɌ 

ɐɌəəɚɘ ɩɞɌɛɑ ɛɌɢɔɑəɞɖɌ ɚɍɜɌɞɔɗɌɝɨ ɓɌ ɐɔɌɏəɚ-

ɝɞɔɖɚɕ ɔ ɗɑɣɑəɔɑɘ Ɏ ɘɌɘɘɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑ-

əɔɫ çȹɌɟɣəɚɏɚ ɂɑəɞɜɌ ȳɐɚɜɚɎɨɫ Ȱɑɞɑɕè. 

Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɚɝɘɚɞɜɑ ɎɧɫɎɗɑəɚ: ɚɍɥɑɑ 

ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ, ɏɔ-

ɛɑɜɞɑɜɘɔɫ əɑ ɎɧɫɎɗɑəɌ, ɚɞɘɑɣɌɑɞɝɫ ɍɚɗɑɓəɑə-

əɚɑ ɛɗɚɞəɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɌ ɏɜɌəɔɢɑ əɌɜɟɒəɧɡ 

ɖɎɌɐɜɌəɞɚɎ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȸȲ ɟɘɑ-

ɜɑəəɚ ɚɞɑɣəɌ, ɝ ɛɜɚɫɎɗɑəɔɑɘ ɝɔɘɛɞɚɘɌ çɗɔɘɚə-

əɚɕ ɖɚɜɖɔè Ɏ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐɜɌəɞɑ. Ƚɗɑ-

ɎɌ ȸȲ ɜɌɓɎɔɞɌ ɛɜɌɎɔɗɨəɚ, ɍɑɓ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ. ȽɛɜɌɎɌ ɔ ɝɗɑɎɌ ɛɜɔ ɛɌɗɨɛɌɢɔɔ Ɏɚ 

Ɏəɟɞɜɑəəɔɡ ɖɎɌɐɜɌəɞɌɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɖɜɟɏɗɧɑ 

ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɍɑɓɍɚɗɑɓ-

əɑəəɧɑ. Ȯ Ɍɖɝɔɗɗɫɜəɧɡ ɓɚəɌɡ ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɝɛɜɌɎɌ - ɜɑɓɖɚ ɟɎɑɗɔɣɑə-

əɧɑ ɐɚ 2-4 ɝɘ, ɘəɚɒɑɝɞɎɑəəɧɑ, ɛɚɐɎɔɒəɧɑ, 

ɝɗɑɎɌ ɐɚ 1,0 ɝɘ, ɛɚɐɎɔɒəɧɑ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɡ 

Ɏɧɐɑɗɑəɔɕ ɔɓ ɝɚɝɖɚɎ əɑ ɎɧɫɎɗɑəɚ. Ȼɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɑ ɚɞɘɑɣɌɑɞɝɫ ɛɜɑɚɍɗɌɐɌəɔɑ ɒɑɗɑɓɔ-

ɝɞɚɕ ɞɖɌəɔ, ɝɛɜɌɎɌ Ɏ Ɏɑɜɡəɑ-əɌɜɟɒəɚɘ ɖɎɌɐ-

ɜɌəɞɑ - ɝ ɎɧɜɌɒɑəəɚɕ ɚɞɑɣəɚɝɞɨɪ. ȮɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ Ɍəɩɡɚɏɑəəɧɑ ɟɣɌɝɞɖɔ ɝ ɏɟɝɞɧɘ ɝɚɐɑɜ-

ɒɔɘɧɘ ɐɚ 3 ɝɘ, ɝɚɑɐɔəɑəəɧɑ ɘɑɒɐɟ ɝɚɍɚɕ 

ɝɎɔɥɑɎɧɘɔ ɡɚɐɌɘɔ (ȼɔɝ. 1). ȮɧɫɎɗɑəɧ ɏɔɛɚɩɡɚ- 

ɏɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ əɔɒəɑ-Ɏəɟɞɜɑəəɑɘ ɖɎɌɐ-

ɜɌəɞɑ ɝ ɐɎɟɡ ɝɞɚɜɚə ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. Ȼɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ Ɍɖɝɔɗɗɫɜəɚɕ ɚɍɗɌɝɞɔ ɎɧɫɎɗɑəɧ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝ ɐɎɟɡ ɝɞɚɜɚə: ɝɛɜɌɎɌ ɜɑɓ-

ɖɚ ɟɎɑɗɔɣɑəɧ, ɜɌɓɘɑɜɚɘ ɐɚ 2,0ɡ1,1 ɝɘ, ɝ əɌɜɟ-

ɤɑəɔɑɘ ɝɞɜɟɖɞɟɜɧ ɓɌ ɝɣɑɞ ɜɌɝɤɔɜɑəɔɫ ɖɚɜɖɚ-

Ɏɚɕ ɓɚəɧ, ɝɗɑɎɌ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝɞɜɟɖɞɟɜ-

əɧɑ, ɜɑɌɖɞɔɎəɧɑ, əɑ ɟɎɑɗɔɣɑəəɧɑ. 

ȻɜɚɎɑɐɑəɌ ɢɔɠɜɚɎɌɫ ɘɌɘɘɚɏɜɌɠɔɫ: ɛɗɚɞ-

əɌɫ ɒɑɗɑɓɔɝɞɌɫ ɞɖɌəɨ ɝ ɐɎɟɡ ɝɞɚɜɚə. ȽɛɜɌɎɌ 

ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɣɌɏɔ ɗɚɖɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɝ 

ɖɚəɞɟɜɔɜɚɎɌəɔɑɘ əɌɜɟɒəɧɡ ɐɚɗɑɕ (ȼɔɝ. 2 (Ɍ)). Ȯ 

Ɍɖɝɔɗɗɫɜəɧɡ ɓɚəɌɡ - ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɑ ɟɓɗɧ (ȼɔɝ. 2 (ɍ)). 

ȸɌɘɘɚɏɜɌɘɘɌ əɑ ɐɌɗɌ ɛɚɗəɟɪ ɖɌɜɞɔəɟ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɔɓ-ɓɌ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ ɞɖɌəɑɕ ɒɑ-

ɗɑɓɧ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɚɎɑɐɑəɌ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɝ ɐɎɟɡ ɝɞɚɜɚə Ɏɚ Ɏəɟɞɜɑəəɔɡ ɖɎɌɐɜɌəɞɌɡ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ ɚɖɜɟɏɗɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ ɜɚɎ- 

 

ȼɔɝ.2,Ɍ. 

 

ȼɔɝ.2,ɍ. 

ȼɔɝ. 2.    ȸɌɘɘɚɏɜɌɘɘɌ. 

Ɍ - Ȼɗɚɞəɧɕ ɒɑɗɑɓɔɝɞɧɕ ɠɚə ɝ ɐɎɟɡ ɝɞɚɜɚə, Ɏɚ Ɏɝɑɡ ɖɎɌɐɜɌəɞɌɡ. Ȯ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɪɞɝɫ ɟɣɌɝɞɖɔ ɖɚəɞɟɜɔɜɚɎɌəəɚɕ ɚɞɑɣəɚɝɞɔ ɐɚɗɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɍɚɗɨɤɑ Ɏ Ɏɑɜɡəɑ-

əɌɜɟɒəɧɡ ɖɎɌɐɜɌəɞɌɡ. BI-RADS 0.  

ɍ -  ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ, ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ. 
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əɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɝ ɏɔ-

ɛɚɔəɞɑəɝɔɎəɧɘ ȸȼ-ɝɔɏəɌɗɚɘ (ɠɔɍɜɚɌɐɑəɚɘɧ). 

Ȯ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘəɚ-

ɒɑɝɞɎɑəəɧɑ ɚɖɜɟɏɗɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞɖɔɘɔ 

ɖɚəɞɟɜɌɘɔ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ ɔ ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɧɘ ɝɔɏəɌɗɚɘ, əɑ əɌɖɌɛɗɔɎɌɪɥɔɑ ɖɚə-

ɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ. ȭɚɗɨɤɌɫ ɣɌɝɞɨ ɛɜɌɎɚɕ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɫɎɗɑəɔɫɘɔ ɎɧɜɌɒɑəəɚɏɚ ɚɞɑ-

ɖɌ. 

Ȼɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɚɞɘɑɣɌɑɞɝɫ 

ɎɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ 

ɚɞɝɟɞɝɞɎɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɔɝ-

ɣɑɓəɚɎɑəɔɔ  ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɑ (ȼɔɝ. 3). ȳɌɖɗɪɣɑəɔɑ: ɠɔɍɜɚɌɐɑəɚɘɌɞɚɓ ɝ 

ɐɎɟɡ ɝɞɚɜɚə. ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɛɜɌɎɚɕ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȿɣɔɞɧɎɌɫ ɚɞɝɟɞɝɞɎɔɑ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔ-

əɌɘɔɖɔ ɚɞ ɛɜɚɎɑɐɑəɔɫ ɐɗɔɞɑɗɨəɚɕ ɌəɞɔɍɌɖɞɑ-

ɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɜɔɣɔəɧ əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɛɜɚɎɑɐɑəɌ ɞɜɑɛɌə 

ɍɔɚɛɝɔɫ ɔɓɘɑəɬəəɧɡ ɞɖɌəɑɕ ȸȲ ɔ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɝɛɜɌɎɌ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɛɚɐ ɖɚəɞɜɚ-

ɗɑɘ ȿȳȴ ɛɜɚɎɑɐɑəɌ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ 

ɛɟəɖɢɔɫ ɎɧɫɎɗɑəəɧɡ ɒɔɐɖɚɝɞəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ. ȸɌɞɑɜɔɌɗ ɚɞɛɜɌɎɗɑə əɌ ɏɔɝɞɚ-

ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ. Ȯ ɛɟəɖɞɌɞɑ ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ ɟɓɗɌ ɝɛɜɌɎɌ 

ð ɓɜɑɗɌɫ ɏɔɛɑɜɛɗɌɓɔɫ, ɘɑɗɖɔɑ ɝɖɚɛɗɑəɔɫ 

əɑɕɞɜɚɠɔɗɚɎ. Ȯ ɛɟəɖɞɌɞɑ ɒɑɗɑɓɧ  ð ɖɌɜɞɔəɌ 

ɏəɚɫ ɝ ɎɧɜɌɒɑəəɚɕ ɜɌɓɘɚɞɖɚɕ ɡɜɚɘɌɞɔəɌ, ɫɐɑɜ, 

ɑɐɔəɔɣəɧɑ ɖɗɑɞɖɔ ɞɔɛɌ ȻɔɜɚɏɚɎɌ-ȷɌəɏɡɌəɝɌ ɔ 

ɩɛɔɞɑɗɔɚɔɐəɧɑ ɖɗɑɞɖɔ (ȼɔɝ. 4) [9]. Ȼɜɔ əɑɚɐəɚ-

ɖɜɌɞəɧɡ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, 

əɌ ɠɚəɑ ɝɘɑəɧ ɏɜɟɛɛ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ, ɜɚɝɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ Ɏɚɓɍɟɐɔɞɑɗɑɕ əɑ 

ɎɧɫɎɗɑə.  

ȺɛɔɜɌɫɝɨ əɌ ɖɗɔəɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɔ ɜɑ-

ɓɟɗɨɞɌɞɧ ɟɏɗɟɍɗɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ 

ɚɞɝɟɞɝɞɎɔɑ ɩɠɠɑɖɞɌ ɚɞ ɛɜɔɘɑəɑəɔɫ ɌəɞɔɍɌɖɞɑ-

ɜɔɌɗɨəɚɕ ɞɑɜɌɛɔɔ (ɛɑəɔɢɔɗɔəəɚɎɧɕ ɔ ɢɑɠɌɗɚ-

ɝɛɚɜɔəəɚɎɧɕ ɜɫɐ) ɝ ɟɣɑɞɚɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ɖɗɑɞɖɔ ȻɔɜɚɎɚɏɚ-ȷɌəɏɌəɝɌ), Ɏɧ-

ɝɞɌɎɗɑə ɐɔɌɏəɚɓ: ɞɟɍɑɜɖɟɗɑɓ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ. Ȭɍɝɢɑɐɔɜɟɪɥɔɕ ɞɔɛ. ɀɔɍɜɚɌɐɑəɚɘɧ ɝ 

ɐɎɟɡ ɝɞɚɜɚə.  

ȭɚɗɨəɌɫ ȭ. əɌɛɜɌɎɗɑəɌ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚ-

ɎɌəəɚɑ ɟɣɜɑɒɐɑəɔɑ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌɏəɚ-

ɓɌ ɔ əɌɓəɌɣɑəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ȼɚ-

ɝɗɑ ɛɑɜɑɝɘɚɞɜɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɔɌɏəɚɓ ɍɧɗ ɛɚɐ-

ɞɎɑɜɒɐɑə: ɞɟɍɑɜɖɟɗɑɓ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝɛɜɌɎɌ. 

ȬɖɞɔɎəɌɫ   ɠɌɓɌ.   ȸȭȾ  abs.  ȹɌɣɌɞɌ  ɛɜɚɞɔɎɚɞɟ 

ɍɑɜɖɟɗɑɓəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ. Ȼɚɝɗɑ ɛɜɚɡɚɒɐɑəɔɫ 

ɛɑɜɎɚɏɚ ɖɟɜɝɌ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ ɛɜɚɖɚə-

ɝɟɗɨɞɔɜɚɎɌəɌ Ɏ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɑɓəɚɕ ɍɚɗɨəɔ-

ɢɑ, ɛɜɚɎɑɐɑəɌ ɍɔɚɛɝɔɫ ɚɣɌɏɚɎ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɑ. Ȼɜɔ ɏɔɝɞɚɡɔɘɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɛɟəɖɞɌɞɌ ɘɔɖɚɍɌɖɞɑɜɔɕ ɞɟɍɑɜɖɟɗɑɓɌ əɑ ɚɍ-

əɌɜɟɒɑəɚ. ȹɌɍɗɪɐɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌ-

ɘɔɖɌ. ȻɜɚɎɑɐɑəɚ ɐɎɌ ɖɟɜɝɌ ɡɔɘɔɚɞɑɜɌɛɔɔ.  

ȶɚəɞɜɚɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȸȲ ɛɜɚɎɑɐɑəɚ 

ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɡɔɘɔɚɞɑɜɌɛɔɔ, ȸȲ ɝɔɘɘɑɞ-

ɜɔɣəɚ ɘɫɏɖɔɑ, ɐɑɠɚɜɘɌɢɔɔ ɖɚɒəɧɡ ɛɚɖɜɚɎɚɎ 

əɑ ɎɧɫɎɗɑəɚ, ɛɜɔ ȿȳȴ ɚɛɜɑɐɑɗɫɗɌɝɨ ɒɑɗɑɓɔɝɞɌɫ 

ɞɖɌəɨ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɚɞɑɖɌ ɔ ɐɑɝɞɜɟɖɢɔɔ, 

əɌɍɗɪɐɌɑɘɧɑ ɠɔɍɜɚɌɐɑəɚɘɧ ɍɑɓ ɐɔəɌɘɔɖɔ.  

ȷɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝɞɜɟɖɞɟɜəɧɑ ɝ ɐɎɟɡ ɝɞɚ-

ɜɚə, ɝɛɜɌɎɌ ɐɚ 1,3ɡ0,6 ɝɘ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȼɜɔ ɐɗɔɞɑɗɨəɚɘ ɎɚɝɛɌɗɔɞɑɗɨəɚɘ ɛɜɚɢɑɝɝɑ  

 

ȼɔɝ.3. 

ȼɔɝ. 3.      ȸȼȾ.  

ȸɚɗɚɣəɌɫ ɒɑɗɑɓɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɚ ɔ ɛɚɝɗɑ ɗɑɣɑəɔɫ. 
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Ɏ ȸȲ, əɌ ɠɚəɑ ɛɜɔɑɘɌ ɌɞɔɍɌɖɞɑɜɔɌɗɨəɚɕ ɞɑɜɌ-

ɛɔɔ, ɍɑɓ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɐɔəɌɘɔ-

ɖɔ, ɜɑɖɚɘɑəɐɟɑɞɝɫ ɓɌɘɑəɌ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɟɗɟɣɤɑəɔɕ ɝɚ-

ɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ ɞɜɑɍɟɑɞɝɫ ɍɚɗɑɑ ɟɏɗɟɍɗɑəəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɑ ɞɚɗɨɖɚ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌ-

ɞɚɗɚɏɔɔ, əɚ ɔ ɞɟɍɑɜɖɟɗɑɓɌ ȸȲ. Ⱥɐəɔɘ ɔɓ ɩɞɌɛɚɎ 

ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɫɎɗɫɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ 

ɚəɖɚɛɌɞɚɗɚɏɔɔ: ɘɌɘɘɚɏɜɌɠɔɫ, ȸȼȾ ɝ ɖɚəɞɜɌ-

ɝɞɚɘ, ɞɜɑɛɌə-ɍɔɚɛɝɔɫ ɝ ɏɔɝɞɚɡɔɘɔɣɑɝɖɔɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ ɘɌɞɑɜɔɌɗɌ. Ȼɜɔ ɔɝɖɗɪɣɑəɔɔ ɘɌ-

ɝɞɔɞɚɛɚɐɚɍəɚɏɚ ɜɌɖɌ ȸȲ əɑɚɍɡɚɐɔɘɚ ɔɝɖɗɪ-

ɣɔɞɨ əɌɗɔɣɔɑ ɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚɢɑɝɝɌ: ɛɜɚɎɑ-

ɐɑəɔɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ȰɔɌɝɖɔəɞɑɝɞ ɔ/ɔɗɔ ɛɜɚɍɌ ȸɌəɞɟ. Ȼɜɔ ɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ - ɛɚɎɞɚɜəɌɫ ɞɜɑɛɌə-ɍɔɚɛɝɔɫ ɔɓ ɚɣɌɏɚɎ 

ɛɗɚɞəɚɝɞɔ ȸȲ ɔ ɗɔɘɠɚɟɓɗɚɎ. 

ȹɑɝɘɚɞɜɫ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɘɛɗɑɖɝɌ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ, ɜɑɤɌɪ-

ɥɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɞɟɍɑɜɖɟɗɑɓɌ 

ɔɘɑɪɞ ɛɚɗɚɒɔɞɑɗɨəɧɑ əɌɡɚɐɖɔ ɛɜɔ ɛɚɝɑɎɑ ɘɌ-

ɞɑɜɔɌɗɌ ɛɟəɖɞɌɞɌ ɔɗɔ ɍɔɚɛɞɌɞɌ: ɚɍəɌɜɟɒɑəɔɑ 

ɘɔɖɚɍɌɖɞɑɜɔɕ ɞɟɍɑɜɖɟɗɑɓɌ, ɞɟɍɑɜɖɟɗɑɓəɧɡ ɏɜɌ-

əɟɗɑɘ ɔɗɔ ɏɔɏɌəɞɝɖɔɡ ɖɗɑɞɚɖ ȻɔɜɚɏɚɎɌ-

ȷɌəɏɡɌəɝɌ. 

Ⱥɐəɔɘ ɔɓ ɝɔɘɛɞɚɘɚɎ ɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ əɌɗɔɣɔɑ əɑɚɐəɚɖɜɌɞəɧɡ 

ɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɍɌɖɞɑɜɔɌɗɨəɚɏɚ ɛɚ-

ɝɑɎɌ ɛɟəɖɢɔɚəəɚɏɚ ɚɞɐɑɗɫɑɘɚɏɚ ɔɓ ɚɣɌɏɌ. 

ȺɝəɚɎəɧɘ Ɏɔɐɚɘ ɗɑɣɑəɔɫ ɞɟɍɑɜɖɟɗɑɓɌ ȸȲ 

ɫɎɗɫɑɞɝɫ əɌɓəɌɣɑəɔɑ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɡɔɘɔɚ-

ɛɜɑɛɌɜɌɞɚɎ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (ɝɑɖɞɚɜɌɗɨ-

əɌɫ ɜɑɓɑɖɢɔɫ) ɛɜɔ əɌɗɔɣɔɔ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɗɔ-

əɔɣɑɝɖɚɕ ɐɔəɌɘɔɖɔ  əɑ ɛɚɖɌɓɌəɚ.  

ȮɧɎɚɐɧ 

1.Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɐɔəɌɘɔɖɔ Ɏ ɗɑɣɑəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ 

ɛɜɚɢɑɝɝɌ Ɏ ȸȲ əɑɚɍɡɚɐɔɘɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɛɜɚɢɑɝɝɌ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɘɌɝɞɔ-

ɞɚɛɚɐɚɍəɚɏɚ ɜɌɖɌ ɔ ɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚɢɑɝɝɌ. 

2.ȻɑɜɎɔɣəɧɕ ɚɣɌɏ ɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɛɜɚɢɑɝ-

ɝɌ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ ɛɜɔ ɚɞ-

ɜɔɢɌɞɑɗɨəɧɡ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɜɑɌɖɢɔɫɡ (ɛɜɚɍɌ 

ȸɌəɞɟ ɔ ȰɔɌɝɖɔəɞɑɝɞ). 

3.Ȼɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ȸȲ ɩɠɠɑɖɞɔɎəɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ. 

4.ȸɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌəɚ ɚɍɝɗɑɐɚɎɌ-

əɔɑ əɌ ɞɟɍɑɜɖɟɗɑɓ ɍɗɔɒɌɕɤɑɏɚ ɚɖɜɟɒɑəɔɫ ɛɌ-

ɢɔɑəɞɌ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȼɔɝ. 4.  ȯɔɝɞɚɏɜɌɘɘɌ. 

ɂɔɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɟəɖɞɌɞɌ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ.  ȯɔɏɌəɝɖɌɫ ɖɗɑɞɖɌ ɞɔɛɌ Ȼɔ-

ɜɚɏɚɎɌ-ȷɌəɏɡɌəɝɌ, ɖɌɜɞɔəɌ ɏəɚɫ ɝ ɎɧɜɌɒɑə-

əɚɕ ɜɌɓɘɚɞɖɚɕ ɡɜɚɘɌɞɔəɌ. 
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ɔɌɏəɚɝɞɔɖɌ  ɝɛɔəɌɗɨəɧɡ ɩɛɔɐɟɜɌɗɨəɧɡ ɌɍɝɢɑɝɝɚɎ (ȽɉȬ) ɫɎɗɫɑɞɝɫ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɧɘ ɎɧɓɚɎɚɘ Ɏ ɛɜɌɖɞɔɖɑ ɗɟɣɑɎɚɏɚ ɐɔɌɏəɚɝɞɌ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ 

ȽȬɉ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɛɜɌɖɞɔɖɑ  ɚɞəɚɝɔɞɑɗɨəɚ ɜɑɐɖɚ, əɚ ɛɜɔ ɩɞɚɘ ɞɜɑɍɟɑɞ əɑɓɌ-

ɘɑɐɗɔɞɑɗɨəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɛɔɝɌɞɨ ɚɝɚɍɑəəɚɝɞɔ ɐɌəəɧɡ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȼȾ) ɛɜɔ ɛɑɜɎɔɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ȽɉȬ, Ɍ ɞɌɖɒɑ Ɏ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Ⱥɞɘɑɞɔɞɨ ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ȽɉȬ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ,  Ɍ ɞɌɖɒɑ ɝɚɍɝɞɎɑəəɚɑ 

əɌɍɗɪɐɑəɔɑ ɜɑɐɖɚɕ ɛɌɞɚɗɚɏɔɔ ð Ɍɍɝɢɑɝɝ ɛɑɜɑɐəɑɏɚ ɩɛɔɐɟɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ əɌ 

ɟɜɚɎəɑ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. ȴɝɝɗɑɐɚɎɌəɔɑ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɜɚɎɚɐɔɗɚɝɨ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ  ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɏɚ ɞɚɘɚɏɜɌɠɌ Hitachi Aperto Lucent 0.4 Ⱦɗ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɔɌɏəɚɓ ȽɉȬ ɎɑɜɔɠɔɢɔɜɚɎɌə ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ. ȺɛɔɝɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ  ɐɔɌɏəɚɝɞɔɖɑ ȽɉȬ, Ɍ ɞɌɖɒɑ Ɏ ɚɢɑəɖɑ  ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 

ȮɧɎɚɐɧ. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȽɉȬ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɟɝɗɚɎɔɑɘ 

ɟɝɛɑɤəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȸɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ȽɉȬ ɫɎɗɫ-

ɑɞɝɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɞɌɖ ɖɌɖ ɚəɌ ɛɚɓɎɚɗɫɑɞ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɟɝɞɌəɚ-

Ɏɔɞɨ ɟɜɚɎɑəɨ ɔ ɛɜɚɞɫɒɑəəɚɝɞɨ ɛɚɜɌɒɑəɔɫ, Ɍ ɞɌɖɒɑ ɔɝɝɗɑɐɚɎɌɞɨ ɝɚɝɞɚɫəɔɑ ɝɞɜɟɖɞɟɜ ɛɚ-

ɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ. Ȱɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɞɌɖɒɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ȸȼȾ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɛɔəɌɗɨəɧɕ ɩɛɔɐɟɜɌɗɨəɧɕ Ɍɍɝɢɑɝɝ (ȽɉȬ), ɏəɚɕəɧɕ ɩɛɔɐɟɜɔɞ, 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). 

 

ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȶɜɚɞɚɎ ȯ.Ⱥ., krotov.g.o@gmail.com 

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȶɜɚɞɚɎ ȯ.Ⱥ. Ȭɍɝɢɑɝɝ ɛɑɜɑɐəɑɏɚ ɩɛɔɐɟɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

əɌ ɟɜɚɎəɑ  ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. REJR. 2016; 6 (3): 128 -132 . DOI:10.21569/2222 -

7415 -2016 -6-3-128 -132 .  

 
ȽɞɌɞɨɫ ɛɚɗɟɣɑəɌ: 11.05.2016   ȽɞɌɞɨɫ ɛɜɔəɫɞɌ: 25.05.2016  
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Krotov G.O. 1, Chernikov A.N. 2, Belyachkov D.O. 2 
 

iagnosis of spinal epidural abscess (SEA) is a professional challenge in the radio l-

ogist practice. This is caused by the fact that the SEA occurs rela tively rarely, 

though it requires immediate surgical intervention.   

Purpose.  To describe the features of MRI findings of the SEA primary diagnosis and 

MRI data in the postoperative period. Another purpose is to mark up the clinical features of 

the SEA.  

Materials and methods.  The theoretical data on the abscess anterior epidural space 
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Results.  The SEA diagnosis was verified by the results of the surgical procedure. 
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Conclusions.  Early diagnosis of the SEA is a prerequisite for a successful surgery. 

The method of choice for the diagnosis of the SEA is MRI. It is the most accurate method to 

set the level and  the extension of lesion and to examine the condition of the spinal canal 

structures. It is advisable to apply MRI for the surgical treatment outcomes evaluation.  

 
Keywords: spinal epidural abscess (SEA), magnetic resonance imaging (MRI).

 

Corresponding au thor:  Krotov G.O., krotov.g.o@gmail.com  

 

For citation: Krotov G.O., Chernikov A.N., Belyachkov D.O. Abscess of anterior epidural 

space at the level of the cerv ical spine. REJR. 2016; 6 (3): 128 -132 . DOI:10.21569/2222 -

7415 -2016 -6-3-128 -132 . 
 

Received : 11.05.2016  Accepted : 25.05.2016  

 

 

 

ɩɖɝɞɜɌɐɟɜɌɗɨəɧɘ ɚɍɦɑɘəɧɘ ɚɍɜɌɓɚɎɌ-

əɔɫɘ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌəɌɗɌ ɛɚɘɔɘɚ 

ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ ɔ ɘɑɞɌɝɞɌɓɚɎ ɚɞ-

əɚɝɫɞɝɫ ȽɉȬ, ɏɜɧɒɔ ɘɑɒɛɚɓɎɚəɚɣəɧɡ ɐɔɝɖɚɎ, 

ɩɛɔɐɟɜɌɗɨəɧɑ ɏɑɘɌɞɚɘɧ, ɌɜɞɑɜɔɚɎɑəɚɓəɧɑ 

ɘɌɗɨɠɚɜɘɌɢɔɔ, Ɍ ɞɌɖɒɑ ɩɛɔɐɟɜɌɗɨəɧɕ ɗɔɛɚɘɌ-

ɞɚɓ. Ȱɗɫ ɟɝɛɑɤəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɚɐɚɍəɚɏɚ ɜɚɐɌ ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɞɌɖɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ, ɖɌɖ ȸȼȾ ɔ ȽȶȾ ɝ ɛɜɔɘɑəɑəɔɑɘ ɖɚəɞɜɌɝɞəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ, ɗɔɍɚ ɔɡ ɖɚɘɍɔəɌɢɔɫ. ȹɔɒɑ ɘɧ 

ɛɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ȽɉȬ əɌ ɟɜɚɎəɑ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞ Ȭ., 49 ɗɑɞ,  ɍɧɗ ɐɚɝɞɌɎɗɑə Ɏ ɛɜɔ-

ɑɘəɚɑ ɚɞɐɑɗɑəɔɑ  26.09.2015 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ 

ɝɗɌɍɚɝɞɨ Ɏ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɫɡ, ɓɌɐɑɜɒɖɟ ɘɚ-

ɣɔ.  ȴɓ ɌəɌɘəɑɓɌ: ɓɌɍɚɗɑɗ ɓɌ əɑɐɑɗɪ ɐɚ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ, ɖɚɏɐɌ ɛɚɫɎɔɗɌɝɨ ɝɟɍɠɑɍɜɔɗɨəɌɫ ɞɑɘ-

ɛɑɜɌɞɟɜɌ, ɍɚɗɔ Ɏ ɝɛɔəɑ əɌ ɟɜɚɎəɑ ɏɜɟɐəɚɏɚ ɚɞ-

ɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɣɞɚ ɝɌɘ ɛɌɢɔɑəɞ ɝɎɫɓɧɎɌɗ ɝ 

ɛɜɚɝɞɟɐɚɕ.  ȹɌɖɌəɟəɑ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɝɚɝɞɚɫ-

əɔɑ ɟɡɟɐɤɔɗɚɝɨ: ɞɑɘɛɑɜɌɞɟɜɌ ɛɚɎɧɝɔɗɌɝɨ ɐɚ 

38ɚȽ, əɌ ɩɞɚɘ ɠɚəɑ əɌɜɟɤɔɗɚɝɨ ɘɚɣɑɔɝɛɟɝɖɌ-

əɔɑ, ɛɚɫɎɔɗɚɝɨ ɚəɑɘɑəɔɑ Ɏ əɚɏɌɡ. Ȯ ɡɚɐɑ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ ɝ ɚɞɜɔɢɌɞɑɗɨəɚɕ 

ɐɔəɌɘɔɖɚɕ. ȯɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ əɑɕɜɚɡɔɜɟɜɏɔ-

ɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɐɗɫ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ.  

ȴɓ ɚɍɥɑɏɚ ɝɞɌɞɟɝɌ: ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɞɫ-

ɒɑɝɞɔ, ɚɍɟɝɗɚɎɗɑəɚ əɑɎɜɚɗɚɏɔɣɑɝɖɔɘ ɐɑɠɔɢɔ-

ɞɚɘ. ȶɚɒəɧɑ ɛɚɖɜɚɎɧ ɔ Ɏɔɐɔɘɧɑ ɝɗɔɓɔɝɞɧɑ 

ɜɚɓɚɎɧɑ, ɣɔɝɞɧɑ. ȾɑɘɛɑɜɌɞɟɜɌ 38.5ɚȽ.  Ȼɑɜɔ-

ɠɑɜɔɣɑɝɖɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɟɎɑɗɔɣɑəɧ, 

ɍɑɓɍɚɗɑɓəɑəəɧɑ. Ⱦɚəɧ ɝɑɜɐɢɌ ɛɜɔɏɗɟɤɑəɧ, 

ɜɔɞɘɔɣəɧɑ, ɤɟɘɚɎ əɑɞ. Ȯ ɗɑɏɖɔɡ ɐɧɡɌəɔɑ Ɏɑɓɔ-

ɖɟɗɫɜəɚɑ, ɡɜɔɛɚɎ əɑɞ. ȲɔɎɚɞ ɘɫɏɖɔɕ ɍɑɓɍɚɗɑɓ-

əɑəəɧɕ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ. Ȼɑɣɑəɨ, ɝɑɗɑɓɑəɖɌ əɑ 

ɟɎɑɗɔɣɑəɧ. ȻɑɜɔɝɞɌɗɨɞɔɖɌ ɝɚɡɜɌəɑəɌ. ȻɚɖɚɗɌ-

ɣɔɎɌəɔɑ ɛɚ ɛɚɫɝəɔɣəɚɕ ɚɍɗɌɝɞɔ ɍɑɓɍɚɗɑɓəɑəəɚɑ 

ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ɀɟəɖɢɔɫ ɞɌɓɚɎɧɡ ɚɜɏɌəɚɎ 

əɌɜɟɤɑəɌ ɛɚ ɞɔɛɟ ɓɌɐɑɜɒɖɔ.  

ȹɑɎɜɚɗɚɏɔɣɑɝɖɔɕ ɝɞɌɞɟɝ:  ɝɚɓəɌəɔɑ ɫɝəɚɑ. 

ȳɜɌɣɖɔ ɝɔɘɘɑɞɜɔɣəɧ. ɀɚɞɚɜɑɌɖɢɔɔ ɝɚɡɜɌəɑəɧ. 

ȯɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ əɌɜɟɤɑəɔɕ, əɔɝɞɌɏɘɌ əɑɞ. 

ȷɔɢɚ ɝɔɘɘɑɞɜɔɣəɚ. ɋɓɧɖ ɛɚ ɝɜɑɐəɑɕ ɗɔəɔɔ. 

ɀɚəɌɢɔɫ ɔ ɏɗɚɞɌəɔɑ əɑ əɌɜɟɤɑəɧ.  ȰɧɡɌəɔɑ 

ɌɐɑɖɎɌɞəɚɑ, ɜɚɎəɚɑ, ɟɘɑɜɑəəɚɕ ɏɗɟɍɔəɧ. ȻɌɜɑ-

ɓɚɎ Ɏ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɫɡ əɑɞ. ȯɗɟɍɚɖɔɑ ɜɑ-

ɠɗɑɖɝɧ Ɏ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɫɡ ɒɔɎɧɑ, ɝɔɘɘɑɞ-

ɜɔɣəɧɑ. ȹɔɒəɔɕ Ɏɫɗɧɕ ɛɌɜɌɛɌɜɑɓ ɝɚ ɝəɔɒɑəɔ-

ɑɘ ɘɧɤɑɣəɚɕ ɝɔɗɧ ɐɚ 2-3 ɍɌɗɚɎ Ɏ ɗɑɎɚɕ əɚɏɑ ɔ 

ɝ ɛɗɑɏɔɑɕ Ɏ ɛɜɌɎɚɕ. ȯɗɟɍɚɖɔɑ ɜɑɠɗɑɖɝɧ ɝ əɚɏ əɑ 

ɎɧɓɧɎɌɪɞɝɫ.  ȻɜɚɎɚɐəɔɖɚɎɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ  ɛɚ ɛɌɜɌɞɔɛɟ ɝ ɏɔɛɑɜɩɝɞɑɓɔɑɕ 

ɝɛɜɌɎɌ, ɝ ɏɔɛɩɝɞɑɓɔɑɕ ɝɗɑɎɌ ɝ Th3  ɝɑɏɘɑəɞɌ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ. ȼɔɏɔɐəɚɝɞɨ ɓɌɞɧɗɚɣəɧɡ ɘɧɤɢ 

ɎɧɜɌɒɑəɌ.  

 Ȼɚ ɐɌəəɧɘ ɗɌɍɚɜɌɞɚɜəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ: 

ɗɑɕɖɚɢɔɞɧ - 11.0 x10 9/ɗ, ȽȺɉ = 40 ɘɘ/ɣ.  

26.09.2015 ɏ. ɎɧɛɚɗəɑəɌ ȸȼȾ ɏɜɟɐəɚɏɚ ɔ 

ɤɑɕəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɔɖɌ. ȹɌ ɟɜɚɎəɑ 

ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɎɧɫɎɗɑəɧ ȸȼ-ɛɜɔɓəɌɖɔ ɟɘɑ-

ɜɑəəɧɡ ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ. ȹɌ ȸȼ-

ɞɚɘɚɏɜɌɘɘɌɡ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ 

ɛɑɜɑɐəɑɘ ɩɛɔɐɟɜɌɗɨəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ əɌ 

ɟɜɚɎəɑ  Ƚ6-Th1 ɚɍəɌɜɟɒɑəɚ  ɚɞɣɑɞɗɔɎɚ ɚɏɜɌəɔ-

ɣɑəəɚɑ ɒɔɐɖɚɝɞəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɎɑɜɑɞɑəɚɎɔɐ-

əɚɕ ɠɚɜɘɧ, ɜɌɓɘɑɜɌɘɔ 46ɡ8ɡ14 ɘɘ. Ƚɚɐɑɜɒɔ-

ɘɚɑ ɏɔɛɑɜɔəɞɑəɝɔɎəɚ əɌ Ⱦ2-Ȯȴ, FLAIR ɔ STIR. 

ȹɌ Ⱦ1-Ȯȴ ð ɏɔɛɚɔəɞɑəɝɔɎəɚ, əɚ ɔɘɑɑɞ ɝɔɏəɌɗ 

ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ ɗɔɖɎɚɜɌ. Ȼɚɝɗɑ ɎəɟɞɜɔɎɑə-

əɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɞɘɑɣɌ-

ɑɞɝɫ ɔəɞɑəɝɔɎəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɖɌɛɝɟ-

ɗɧ ɚɍɜɌɓɚɎɌəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɜɟɍɌɫ ɖɚɘ-

ɛɜɑɝɝɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ ɟɜɚɎəɑ Ƚ7. Ȯ ɝɞɜɟɖ-

ɞɟɜɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ əɑ 

ɎɧɫɎɗɑəɚ. ȳɌɖɗɪɣɑəɔɑ: ȸȼ-ɛɜɔɓəɌɖɔ ɌɍɝɢɑɝɝɌ 

ɛɑɜɑɐəɑɏɚ ɩɛɔɐɟɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ əɌ 

ɟɜɚɎəɑ Ƚ6-Th1. ȶɚɘɛɜɑɝɝɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ. 

26.09.2015 ɏ. ɛɜɚɎɑɐɑəɚ ɩɖɝɞɜɑəəɚɑ ɚɛɑ-

ɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ: ɖɚɜɛɚɜɩɖɞɚɘɔɫ Ƚ7 

ɛɚɓɎɚəɖɌ, ɝɌəɌɢɔɫ ɔ ɐɜɑəɔɜɚɎɌəɔɑ ɩɛɔɐɟɜɌɗɨ-

əɚɏɚ ɌɍɝɢɑɝɝɌ. Ȯɧɛɚɗəɑə ɛɑɜɑɐəɔɕ ɘɑɒɞɑɗɚɎɚɕ 

ɖɚɜɛɚɜɚɐɑɓ Ƚ6-Th1 Ɍɟɞɚɖɚɝɞɨɪ.  Ȯ ɡɚɐɑ ɚɛɑɜɌ-

ɢɔɔ, ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ ɞɑɗɌ Ƚ7 ɛɚɓɎɚəɖɌ ɔɓ ɩɛɔ-

ɐɟɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ Ɏɧɐɑɗɔɗɚɝɨ ɚɖɚɗɚ 1 ɘɗ 

ɝɗɔɎɖɚɚɍɜɌɓəɚɏɚ ɏəɚɫ. Ȼɜɔ ɜɑɎɔɓɔɔ ɩɛɔɐɟɜɌɗɨ-

ȶ 
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əɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɚɍəɌɜɟɒɑəɧ ɎɧɜɌɒɑəəɧɑ 

ɠɔɍɜɔəɚɎɧɑ ɞɫɒɔ əɌ ɞɎɑɜɐɚɕ ɘɚɓɏɚɎɚɕ ɚɍɚɗɚɣ- 

ɖɑ, ɐɑɠɚɜɘɔɜɟɪɥɔɑ ɐɟɜɌɗɨəɧɕ ɘɑɤɚɖ. Ȼɜɚɔɓ-

ɎɑɐɑəɌ ɝɌəɌɢɔɫ ɩɛɔɐɟɜɌɗɨəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ, 

ɐɜɑəɔɜɚɎɌəɔɑ ɛɚɗɚɝɞɔ ɜɌəɧ. ȰɌəəɧɑ ɍɌɖɞɑɜɔɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɐɑɗɫɑɘɚɏɚ ɔɓ ɜɌəɧ: 

Staphylococcus aureus. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɛɜɚɎɚɐɔɗɌɝɨ ɩɞɔɚɞɜɚɛəɌɫ Ɍəɞɔɍɔɚɞɔ-

ɖɚɞɑɜɌɛɔɫ əɌ ɛɜɚɞɫɒɑəɔɔ 1 ɘɑɝɫɢɌ.  Ȼɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɍɑɓ ɚɝɗɚɒəɑəɔɕ. 

ȰɜɑəɌɒ ɟɐɌɗɑə əɌ Ɏɞɚɜɧɑ ɝɞɟɖɔ. ɄɎɧ ɝəɫɞɧ Ɏ 

ɝɜɚɖ.  

13.10.2015 ɏ. ɛɜɚɎɑɐɑəɚ ɖɚəɞɜɚɗɨəɚɑ ȸȼ- 

ɔɝɝɗɑɐɚɎɌəɔɑ. ȼɌəɑɑ ɎɧɫɎɗɑəəɧɕ ɩɛɔɐɟɜɌɗɨəɧɕ 

Ɍɍɝɢɑɝɝ ɟɐɌɗɑə. Ⱦɑɗɚ Ƚ7 ɛɚɓɎɚəɖɌ ɜɑɓɑɢɔɜɚɎɌ-

əɚ, əɌ ɑɏɚ ɘɑɝɞɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɌɟɞɚɞɜɌəɝ 

 

ȼɔɝ.1, Ɍ. 

 

ȼɔɝ. 1, ɍ. 

 

ȼɔɝ. 1, Ɏ. 

 

ȼɔɝ. 1, ɏ. 

ȼɔɝ. 1.     ȸȼȾ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. 

Ɍ - Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - Ⱦ1-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȱɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɑɜɐəɑɘ ɩɛɔɐɟɜɌɗɨəɚɘ 

ɛɜɚɝɞɜɌəɝɞɎɑ əɌ ɟɜɚɎəɑ C6-Th1 ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɍɍɝɢɑɝɝ (ɝɞɜɑɗɖɔ), ɚɖɌɓɧɎɌɪɥɔɕ ɏɜɟɍɚɑ ɚɍɦɑɘ-

əɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɝɛɔəəɚɕ ɘɚɓɏ. Ȯ ɝɞɜɟɖɞɟɜɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ əɑ ɚɞɘɑɣɌɑɞ-

ɝɫ. 

Ɏ - Ⱦ1-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȼɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ɏ - Ⱦ1-Ȯȴ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȺɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑəɔɑ ɖɌɛɝɟɗɧ Ɍɍ-

ɝɢɑɝɝɌ (ɝɞɜɑɗɖɔ)..  
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ɛɗɌəɞɌɞ. ȰɟɜɌɗɨəɧɕ ɘɑɤɚɖ ɔ ɛɑɜɑɐəɫɫ 

ɛɚɎɑɜɡəɚɝɞɨ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɛɚɐɞɫəɟɞɧ ɖɛɑɜɑ-

ɐɔ. ȺɞɘɑɣɌɑɞɝɫ əɑɍɚɗɨɤɚɑ ɗɚɖɌɗɨəɚɑ ɜɌɝɤɔɜɑ-

əɔɑ ɢɑəɞɜɌɗɨəɚɏɚ ɖɌəɌɗɌ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɌ 

ɟɜɚɎəɑ ɚɛɑɜɌɢɔɔ. ȻɜɔɓəɌɖɚɎ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑ-

əɔɕ Ɏ ɎɑɥɑɝɞɎɑ ɝɛɔəəɚɏɚ ɘɚɓɏɌ əɑ ɎɧɫɎɗɑəɚ. 

ȹɌ ɘɚɘɑəɞ Ɏɧɛɔɝɖɔ əɑɎɜɚɗɚɏɔɣɑɝɖɌɫ 

ɝɔɘɛɞɚɘɌɞɔɖɌ  Ɏ  ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɜɑɏɜɑɝ- 

ɝɔɜɚɎɌɗɌ. ȽɚɡɜɌəɫɗɝɫ ɐɔɝɞɌɗɨəɧɕ ɛɌɜɑɓ Ɏ ɛɜɌ-

Ɏɚɕ əɚɏɑ ɝɚ ɝəɔɒɑəɔɑɘ ɘɧɤɑɣəɚɕ ɝɔɗɧ ɐɚ 4 

ɍɌɗɗɚɎ. ɀɟəɖɢɔɫ ɞɌɓɚɎɧɡ ɚɜɏɌəɚɎ ɎɚɝɝɞɌəɚɎɗɑ-

əɌ.  ȻɌɢɔɑəɞ ɎɧɛɔɝɌə 16.10.2015 ɏ.  Ɏ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ əɌ  ɌɘɍɟɗɌɞɚɜəɚɑ ɗɑ-

ɣɑəɔɑ ɟ əɑɎɜɚɗɚɏɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȽɉȬ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ 

ɔəɠɑɖɢɔɚəəɧɕ ɛɜɚɢɑɝɝ, ɗɚɖɌɗɔɓɚɎɌəəɧɕ Ɏ 

ɩɛɔɐɟɜɌɗɨəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌ-

əɌɗɌ, ɖɚɞɚɜɚɑ Ɏ əɚɜɘɑ ɓɌɛɚɗəɑəɚ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɚɕ [1, 2]. Ȼɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ ɣɌɝɞɚ-

ɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ȽɉȬ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 0,2 ɐɚ 3,0 

ɝɗɟɣɌɑɎ əɌ 10000 ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ, ɛɜɔ ɩɞɚɘ 

ɘɟɒɣɔəɧ ɓɌɍɚɗɑɎɌɪɞ ɣɌɥɑ ɒɑəɥɔə  [1, 3].  Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ, ɖɌɖ ɔ Ɏ əɌɤɑɘ əɌɍɗɪɐɑ-

əɔɔ, ɓɌɍɚɗɑɎɌəɔɪ ɛɚɐɎɑɜɒɑəɧ ɗɔɢɌ ɞɜɟɐɚɝɛɚ-

ɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ [4, 5]. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɘɔɖɜɚ-

ɚɜɏɌəɔɓɘɚɘ, ɎɧɓɎɌɎɤɔɘ ȽɉȬ, ɚɖɌɓɧɎɌɑɞɝɫ S. 

Aureus [1, 4, 5]. ȳɌ ɔɝɖɗɪɣɑəɔɑɘ ɝɗɟɣɌɑɎ ɫɞɜɚ-

ɏɑəɔɔ ɔ ɚɝɗɚɒəɑəəɧɡ ɞɜɌɎɘ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗ-

ɍɌ, ɔəɠɑɖɢɔɫ ɣɌɥɑ ɛɚɛɌɐɌɑɞ Ɏ ɩɛɔɐɟɜɌɗɨəɟɪ  

ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔɓ ɚɞɐɌɗɑəəɧɡ ɏəɚɕəɧɡ 

ɚɣɌɏɚɎ ɏɑɘɌɞɚɏɑəəɧɘ ɗɔɍɚ ɗɔɘɠɚɏɑəəɧɘ ɛɟɞɫ-

ɘɔ [1, 2, 6]. Ȯɚɓɘɚɒəɚ ɞɌɖɒɑ ɛɜɫɘɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɏəɚɕəɚɏɚ ɎɚɝɛɌɗɑəɔɫ ɔɓ ɛɌɜɌɎɑɜ-

ɞɑɍɜɌɗɨəɧɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɗɔɍɚ ɝɞɜɟɖɞɟɜ ɛɚ-

ɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ [1, 2, 6]. Ƚɜɑɐɔ ɚɞɐɌɗɑəəɧɡ 

ɔɝɞɚɣəɔɖɚɎ ɔəɠɑɖɢɔɔ  ɚɛɔɝɧɎɌɪɞɝɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɖɚɒɔ, ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟ-

ɞɑɕ, ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ,  

ɚɐɚəɞɚɏɑəəɧɑ ɔ ɏɗɚɞɚɣəɧɑ Ɍɍɝɢɑɝɝɧ  [3, 5]. Ȯ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɟɝɞɌəɚɎɔɞɨ ɛɑɜɎɔɣəɧɕ ɚɣɌɏ əɑ 

ɟɐɌɑɞɝɫ [2, 5, 6], ɖɌɖ ɔ Ɏ ɛɜɔɎɑɐɑəəɚɘ ɝɗɟɣɌɑ.  

ȹɑɜɑɐɖɚ ɓɌɍɚɗɑɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ əɌ ɠɚəɑ ɜɌɓ-

ɗɔɣəɚɏɚ ɜɚɐɌ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ 

ɔɘɘɟəɚɐɑɠɔɢɔɞɚɘ:  ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ, ɡɜɚəɔ-

ɣɑɝɖɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, əɌɜɖɚɘɌəɔɔ, 

ɌɗɖɚɏɚɗɔɓɘɌ, ȮȴɃ ɔ ɐɜɟɏɔɡ [1, 3, 5]. ɃɌɝɞɚ ȽɉȬ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɟɒɑ ɛɜɔ əɌɗɔɣɔɔ ɝɑɜɨɑɓəɚɕ 

əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ [2, 4], ɖɌɖ ɔ Ɏ 

ɛɜɔɎɑɐɑəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ ɝɗɟɣɌɑ. ȺɝəɚɎəɧɘɔ 

ɝɔɘɛɞɚɘɌɘɔ ɓɌɍɚɗɑɎɌəɔɫ əɌ ɜɌɓəɧɡ ɝɞɌɐɔɫɡ 

ɫɎɗɫɪɞɝɫ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ, ɍɚɗɨ Ɏ 

ɝɛɔəɑ, ɖɚɜɑɤɖɚɎɧɑ ɍɚɗɔ, ɐɎɔɏɌɞɑɗɨəɧɑ əɌɜɟ-

ɤɑəɔɫ, ɛɜɚɎɚɐəɔɖɚɎɧɑ ɜɌɝɝɞɜɚɕɝɞɎɌ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ, ɐɔɝɠɟəɖɢɔɫ ɞɌɓɚɎɧɡ ɚɜɏɌəɚɎ [2, 3, 

5]. ȹɔ ɚɐɔə ɔɓ ɟɖɌɓɌəəɧɡ ɝɔɘɛɞɚɘɚɎ əɑ ɫɎɗɫɑɞ-

ɝɫ ɛɌɞɚɏəɚɘɚəɔɣəɧɘ, Ɍ ɜɌɓɎɔɞɔɑ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɘɚɒɑɞ ɜɌɝɞɫɏɔɎɌɞɨɝɫ ɚɞ əɑɝɖɚɗɨɖɔɡ 

ɐəɑɕ ɐɚ əɑɐɑɗɨ [1, 3]. Ⱥɝɚɍɑəəɚɝɞɨɪ ɛɜɑɐɝɞɌɎ-

ɗɑəəɚɏɚ ɝɗɟɣɌɫ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɞɚɛɔɣɑɝɖɌɫ 

ɝɔɘɛɞɚɘɌɞɔɖɌ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɛɚɓɎɚəɚɣəɚɘ ɖɌəɌ-

ɗɑ.  ȾɌɖ, əɑɝɘɚɞɜɫ əɌ ɗɚɖɌɗɔɓɌɢɔɪ ɌɍɝɢɑɝɝɌ əɌ 

ɟɜɚɎəɑ C6-Th1  ɛɚɓɎɚəɖɚɎ, ɐɎɔɏɌɞɑɗɨəɧɡ ɔ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɧɡ əɌɜɟɤɑəɔɕ Ɏ  Ɏɑɜɡəɔɡ ɖɚəɑɣəɚ-

ɝɞɫɡ əɑ ɚɞɘɑɣɌɗɚɝɨ. Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɛɚ-

ɫɎɗɑəɔɑ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌəɚ ɖɌɖ ɝ ɘɑɡɌəɔɣɑɝɖɔɘ ɝɐɌɎɗɑəɔɑɘ 

ɝɛɔəəɚɏɚ ɘɚɓɏɌ, ɞɌɖ ɔ ɝ ɑɏɚ ɔɤɑɘɔɣɑɝɖɔɘ ɛɚ-

Ɏɜɑɒɐɑəɔɑɘ [3, 6]. ȼɫɐ ɌɎɞɚɜɚɎ ɚɞɘɑɣɌɑɞ ɓɌɎɔ-

ɝɔɘɚɝɞɨ ɘɑɒɐɟ ɞɫɒɑɝɞɨɪ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ 

ɝɔɘɛɞɚɘɌɞɔɖɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɑɜɑɐ ɚɛɑɜɌ-

ɞɔɎəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ ɔ ɔɝɡɚɐɚɘ ɓɌɍɚɗɑɎɌ-

əɔɫ [3, 5, 6]. ȻɜɔɓəɌɑɞɝɫ, ɣɞɚ ɝɜɚɣəɚɑ ɡɔɜɟɜɏɔ-
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ȼɔɝ. 2.      ȸȼȾ ɤɑɕəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ɍ ð Ⱦ2-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. 

ɍ ð Ⱦ1-Ȯȴ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȹɌ ɘɑɝɞɑ ɟɐɌɗɑəəɚɏɚ ɞɑɗɌ C7 ɛɚɓɎɚəɖɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞ. ɉɛɔɐɟɜɌɗɨəɧɕ Ɍɍɝɢɑɝɝ ɟɐɌɗɑə. Ƚɛɔəəɚɕ ɘɚɓɏ əɌ ɟɜɚɎəɑ Ƚ7 ɛɚɐɞɫəɟɞ ɖɛɑɜɑɐɔ.  

Ɏ ð Ⱦ1-Ȯȴ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȹɌ ɟɜɚɎəɑ Ƚ7 ɖɚɘɛɜɑɝɝɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ ɚɞɝɟɞɝɞɎɟɑɞ. 
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