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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

ȻɑɜɎɧɕ əɚɘɑɜ əɌɤɑɏɚ ɒɟɜəɌɗɌ ɓɌ 2013 ɏɚɐ ɛɚɝɎɫɥɑə ɚɐəɚɕ 

ɔɓ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ð ɔɝɝɗɑɐɚɎɌəɔɪ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ.  ȹɌ əɌɤɔɡ ɏɗɌɓɌɡ ɛɜɚɔɝɡɚɐɔɞ ɔɓ-

ɘɑəɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ. ȴɓ ɌɜɝɑəɌɗɌ ɜɑəɞɏɑəɚɗɚɏɌ  

ɛɚɝɞɑɛɑəəɚ ɟɡɚɐɔɞ ɞɌɖɌɫ ɛɜɔɎɧɣəɌɫ ɐɗɫ əɌɝ ɛɜɫɘɌɫ ɤɟəɞɚɏɜɌɠɔɫ, 

Ɍ ɞɌɖɒɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ   ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ (ȶȬȯ), əɌ ɝɘɑəɟ 

ɩɞɔɘ ɘɑɞɚɐɔɖɌɘ ɛɜɔɡɚɐɫɞ ȶȾ-ɤɟəɞɚ-  ɔ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. ɉɞɚ ɚɍɦ-

ɫɝəɫɑɞɝɫ ɟɗɟɣɤɑəəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ ɝɚɎɜɑɘɑəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɪɞ Ɏɧɛɚɗəɫɞɨ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɝ ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɑɕ  ɓɌ ɚɣɑəɨ ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ. ɃɌɝɞɚ-

ɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ ɝɑɕɣɌɝ əɑ ɞɌɖ ɖɜɔɞɔɣəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɑɞ əɑɚɍɡɚɐɔɘɚɝɞɔ ɝɛɑɢɔɌɗɨəɚ ɏɚɞɚɎɔɞɨ ɛɌɢɔɑəɞɌ ɖ 

ɔɝɝɗɑɐɚɎɌəɔɪ.  Ȯ əɑɖɚɞɚɜɧɡ ɘɚɐɑɗɫɡ ɞɚɘɚɏɜɌɠɚɎ, ɔɘɑɪɥɔɡ ɤɔɜɚ-

ɖɔɕ ɐɑɞɑɖɞɚɜ, ɘɚɒəɚ ɔɓɟɣɌɞɨ ɝɞɜɚɑəɔɑ ɝɑɜɐɢɌ, ɑɏɚ ɠɟəɖɢɔɪ ɔ ɐɌɒɑ 

ɛɑɜɠɟɓɔɪ ɘɔɚɖɌɜɐɌ Ɏɚɚɍɥɑ ɍɑɓ ɐɎɔɒɑəɔɫ ɝɞɚɗɌ ɝ ɛɌɢɔɑəɞɚɘ. Ȯɝɑɏɚ 

ɓɌ 1-2 ɝɑɖɟəɐɧ! 

ȭɗɌɏɚɐɌɜɫ Ɏɝɑɘ ɩɞɔɘ əɚɎɤɑɝɞɎɌɘ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ 

ɛɚɝɞɑɛɑəəɚ ɔɓ Ɏɑɐɟɥɔɡ ȹȴȴ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ ɛɑɜɑɘɑ-

ɥɌɪɞɝɫ Ɏ ɚɍɥɟɪ ɗɑɣɑɍəɟɪ ɝɑɞɨ.  ɉɞɌ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɞɑəɐɑəɢɔɫ, 

Ɏɘɑɝɞɑ ɝ ɞɑɘ, ɝɚɓɐɌɬɞ ɚɛɜɑɐɑɗɬəəɧɑ ɞɜɟɐəɚɝɞɔ ɐɗɫ ɎɜɌɣɑɕ-

ɜɑəɞɏɑəɚɗɚɏɚɎ ȷȻȿ, ɜɌəɑɑ əɔɖɌɖ əɑ ɝɎɫɓɌəəɧɡ ɝ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ 

ɝɑɜɐɢɌ.  Ȼɜɚɔɝɡɚɐɔɞ ɛɜɚɢɑɝɝ çɎəɑɐɜɑəɔɫè ɘɑɞɚɐɔɖɔ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɑ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɑ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɕɝɫ əɑɔɓɍɑɒəɧɘɔ ɚɤɔɍɖɌɘɔ ɔ 

ɛɚɍɑɐɌɘɔ. Ƀɑɜɑɓ əɑɝɖɚɗɨɖɚ ɗɑɞ əɑɔəɎɌɓɔɎəɧɑ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ ɓɌɕɘɟɞ ɝɎɚɬ ɐɚɝɞɚɕəɚɑ ɘɑɝɞɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ. 

ȻɜɚɐɚɗɒɌɑɞ ɜɌɓɎɔɎɌɞɨɝɫ ɉɡɚȶȯ ɔ ȸȼȾ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ.  

ȹɟ Ɍ ɖɌɖ ɒɑ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ?  ȶȬȯ, ɖɌɖ ɔ ɐɜɟɏɔɑ Ɏəɟɞ-

ɜɔɝɚɝɟɐɔɝɞɧɑ ɘɌəɔɛɟɗɫɢɔɔ, Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ  ɍɟɐɑɞ ɛɜɔɘɑəɫɞɨɝɫ 

ɐɗɫ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɏɝɬ ɍɚɗɑɑ ɔ ɍɚɗɑɑ ɓɌɘɑəɫɫ çɚɞ-

ɖɜɧɞɟɪè ɡɔɜɟɜɏɔɪ. 

 

ȯɗɌɎəɧɕ ȼɑɐɌɖɞɚɜ,      

ȬɖɌɐɑɘɔɖ ȼȬȸȹ      Ƚ.ȶ. ȾɑɜəɚɎɚɕ  
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȽȱȼȰɂȬ Ƚ  

ȺȾȽȼȺɃȱȹȹɇȸ ȶȺȹȾȼȬȽȾȴȼȺȮȬȹȴȱȸ ð ȹȺȮɇȵ ȸȱȾȺȰ  

ȰȴȬȯȹȺȽȾȴȶȴ  ȳȬȭȺȷȱȮȬȹȴȵ ȽȱȼȰɂȬ 

 

ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ. 

 
ɗɑɖɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɌ ɔəɠɚɜɘɌɢɔɫ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɏ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ. ȬɎɞɚɜ ɐɑɞɌɗɨəɚ ɚɝɎɑɥɌɑɞ Ɏɚɛɜɚɝɧ ɘɑɡɌəɔɓɘɚɎ, ɗɑɒɌɥɔɡ Ɏ ɚɝəɚɎɑ ɠɑəɚ-

ɘɑəɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɛɜɑɐɗɌɏɌɑɞ ɛɜɚɞɚɖɚɗɧ ɔɝɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɪ-

ɥɔɑ ɛɜɚɏɜɌɘɘɟ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȾɌɖɒɑ ɚɍɝɟɒɐɌɪɞɝɫ Ɏɚɓɘɚɒəɚɝɞɔ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ ɩɞɚɕ ɘɑɞɚɐɔɖɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɓɗɔɣəɧɡ 

ɛɚɜɌɒɑəɔɕ ɘɔɚɖɌɜɐɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȼȾ ɝɑɜɐɢɌ, ɚɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ȴȭȽ, ɘɔɚ-

ɖɌɜɐɔɞ. 
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he lecture presents information about clinical use of the late -enhanceme nt contrast 

cardiac MRI. Author  described the mechanisms of late enhancement; offer  the prot o-

cols of cardiac MRI examinations with late -enhancement. The questions of cardiac 

contrast late -enhancement MRI abilities in differential diagnosis of heart diseases are also 

discussed.  
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Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ) ɝɑɜɐɢɌ Ɏɝɑ ɣɌɥɑ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ 

ɝɚɎɜɑɘɑəəɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ. ȮɔɓɟɌɗɔ-

ɓɌɢɔɫ ɝɑɜɐɢɌ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɐɑ-

ɞɌɗɨəɚ ɚɢɑəɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɖɌɘɑɜ 

ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ, ɔɝɝɗɑɐɚɎɌɞɨ Ɏəɟɞɜɔɝɑɜɐɑɣ-

əɟɪ ɏɑɘɚɐɔəɌɘɔɖɟ, ɠɟəɖɢɔɚəɌɗɨəɧɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɜɌɍɚɞɧ ɝɑɜɐɢɌ, ɔɓɘɑɜɔɞɨ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ 

Ɏ ɖɜɟɛəɧɡ ɝɚɝɟɐɌɡ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ȸȼȾ 

ɝɑɜɐɢɌ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɘɑɞɚɐɚɘ Ɏɞɚɜɚɕ ɗɔəɔɔ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ əɑɫɝəɧɡ ɜɑɓɟɗɨɞɌɞɌɡ ɐɜɟɏɔɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɝɚɍɑəəɚ ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɔ).  

ȶ ɚɝəɚɎəɧɘ ɐɚɝɞɚɔəɝɞɎɌɘ ȸȼȾ ɝɑɜɐɢɌ ɚɞəɚɝɫɞ:   

Å    əɑɔəɎɌɓɔɎəɚɝɞɨ; 

Å    ɚɞɝɟɞɝɞɎɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ; 

Å  Ɏɧɝɚɖɚɑ Ɏɜɑɘɑəəɚɑ ɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓ-

ɜɑɤɑəɔɑ; 

Å  ɑɝɞɑɝɞɎɑəəɧɕ ɖɚəɞɜɌɝɞ ɚɞ ɐɎɔɒɟɥɑɕɝɫ ɖɜɚ-

Ɏɔ; 

Å   ɚɞɝɟɞɝɞɎɔɑ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɝɚɝɑɐəɔɡ ɝɞɜɟɖɞɟɜ; 

Å ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɝɖɚɜɚɝɞɔ ɔ ɡɌɜɌɖɞɑɜɟ 

ɐɎɔɒɑəɔɫ ɖɜɚɎɔ (ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ); 

Å  Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ Ɏɚ Ɏɜɑɘɫ ɚɐəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɜɠɚɗɚɏɔɔ, ɠɟəɖɢɔɔ ɔ ɛɑɜɠɟɓɔɔ; 

Å ɓəɌɣɔɞɑɗɨəɚɑ ɜɌɝɤɔɜɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚəɞɜɌɝɞəɧɡ 

ɝɜɑɐɝɞɎ. 

Ʉɔɜɚɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɞɜɌɝɞəɧɡ 

ɝɜɑɐɝɞɎ (ȶȽ) ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ȸȼȾ ɝɑɜɐɢɌ əɌɣɌ-

ɗɚɝɨ ɝ ɖɚəɢɌ 90-ɡ ɏɚɐɚɎ, ɖɚɏɐɌ ȶȽ əɌ ɚɝəɚɎɑ ɏɌ-

ɐɚɗɔəɔɫ ɝɞɌɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ Ɏ 

ɘɔɚɖɌɜɐɑ ɟɣɌɝɞɖɚɎ  əɑɖɜɚɓɌ ɔɗɔ ɠɔɍɜɚɓɌ [1]. Ȯ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɛɚɝɎɫɥɑəəɧɡ ɖɔəɑɞɔɖɑ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ Ɏ ɘɔɚɖɌɜɐɑ ȶȽ ɟ ɍɚɗɨəɧɡ ɝ ɔəɠɌɜɖɞɚɘ 

ɘɔɚɖɌɜɐɌ [2], ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɣɑɜɑɓ 10-15 

ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȶȽ ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɏɚ 

əɌɖɚɛɗɑəɔɑ Ɏ ɓɚəɌɡ ɔəɠɌɜɖɞɌ, ɞɚ ɑɝɞɨ Ɏ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɟ. Ȼɜɔ ɩɞɚɘ ɟɣɌɝɞɚɖ ɘɔɚɖɌɜɐɌ ɝ ɛɚ-

Ɏɜɑɒɐɑəəɧɘɔ ɖɌɜɐɔɚɘɔɚɢɔɞɌɘɔ əɌɖɌɛɗɔɎɌɑɞ 

ɖɚəɞɜɌɝɞəɚɑ  ɎɑɥɑɝɞɎɚ  ɔ  əɌ  ȸȼ-ɔɓɚɍɜɌɒɑəɔɫɡ  

Ȯ 

T 

ȸ 

ȷȱȶɂȴɋ 

ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. 

ȸɫɝəɔɖɚɎɌ ɀȯȭȿ ȼɚɝ-

ɝɔɕɝɖɚɏɚ ɖɌɜɐɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ȼɚɝɓɐɜɌɎɌ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

Federal establishment 

òCardiology research 

centeró Ministry of Health 

of Russian Federation.  

 Moscow, Russia  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ɏɧɏɗɫɐɔɞ ɫɜɖɔɘ. ɉɞɔ əɌɍɗɪɐɑəɔɫ ɗɑɏɗɔ Ɏ ɚɝəɚ-

Ɏɟ ɛɜɔɘɑəɑəɔɫ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ. 

ȻɑɜɎɧɑ ɜɌɍɚɞɧ, ɛɚɝɎɫɥɑəəɧɑ ɚɞɝɜɚɣɑə-

əɚɘɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɪ, ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɔɓɟ-

ɣɑəɔɑɘ ɔɓɘɑəɑəɔɕ ɘɔɚɖɌɜɐɌ (ɚɝɞɜɧɡ ɔ ɡɜɚəɔ-

ɣɑɝɖɔɡ) ɟ ɍɚɗɨəɧɡ ȴȭȽ. ȺɐəɌɖɚ əɌɖɚɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ ɣɑɜɑɓ 

ɚɛɜɑɐɑɗɑəəɚɑ Ɏɜɑɘɫ ɛɚɝɗɑ ɑɏɚ ɎɎɑɐɑəɔɫ əɑ ɫɎ-

ɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣəɧɘ ɞɚɗɨɖɚ ɐɗɫ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ. ȸəɚɏɚɣɔɝɗɑəəɧɑ ɜɌɍɚɞɧ 

ɛɚ ɔɓɟɣɑəɔɪ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɑɖɢɔɚəəɧɡ ɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɘɔɚɖɌɜɐɌ, ɖɌɜɐɔɚɘɔɚ-

ɛɌɞɔɕ, ɏɑəɑɞɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɩɞɚɕ ɘɑ-

ɞɚɐɔɖɔ Ɏ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɫɡ ɖɌɜɐɔɚɗɚɏɔɔ. 

Ȼɚɣɑɘɟ ɛɚɎɜɑɒɐɑəəɧɕ ɘɔɚɖɌɜɐ Ɏɧ-

ɏɗɫɐɔɞ ɫɜɖɔɘ əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ? 

Ƚɚɑɐɔəɑəɔɫ ɏɌɐɚɗɔəɔɫ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚ-

Ɏɑ Ɏɝɑɡ ȶȽ ɐɗɫ ȸȼȾ, ɚɞəɚɝɫɞɝɫ ɖ ɛɌɜɌɘɌɏəɑɞɔ-

ɖɌɘ ɔ ɫɎɗɫɪɞɝɫ ɛɚɓɔɞɔɎəɧɘɔ ɖɚəɞɜɌɝɞəɧɘɔ 

ɌɏɑəɞɌɘɔ, ɞɚ ɑɝɞɨ ɛɚɎɧɤɌɪɞ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɝɔɏəɌɗɌ ɓɌ ɝɣɑɞ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɜɑɗɌɖɝɌ-

ɢɔɔ Ⱦ1. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɫɑɞɝɫ ɢɑɗɧɕ ɜɫɐ əɔɓɖɚɘɚɗɑɖɟ-

ɗɫɜəɧɡ Ɏəɑɖɗɑɞɚɣəɧɡ ɛɌɜɌɘɌɏəɔɞəɧɡ ɖɚə-

ɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ ɐɗɫ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 

əɌ ɚɝəɚɎɑ ɏɌɐɚɗɔəɔɫ: Gd-DTPA (ɘɌɏəɑɎɔɝɞ), GD-

DTPA-BMA (ɚɘəɔɝɖɌə), ɏɌɐɚɎɑɜɝɑɞɌɘɔɐ (ɚɛɞɔ-

ɘɌɜɖ), Gd-DOTA (ɐɚɞɌɜɑɘ), GD -DO3A (ɛɜɚɡɩəɝ). 

ȶɌɖ ɔɓɎɑɝɞəɚ, ɖɚəɞɜɌɝɞəɧɑ ɎɑɥɑɝɞɎɌ əɌ ɚɝəɚɎɑ 

ɏɌɐɚɗɔəɔɫ  ɚɞəɚɝɫɞɝɫ ɖ ɝɜɑɐɝɞɎɌɘ ɝ Ɏəɑɖɗɑɞɚɣ-

əɧɘ ɡɌɜɌɖɞɑɜɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɫ. Ȯ ɝɚɡɜɌəəɚɘ 

ɘɔɚɖɌɜɐɑ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ȶȽ 

ɗɔɤɨ əɑɓəɌɣɔɞɑɗɨəɌɫ ɑɏɚ ɣɌɝɞɨ Ɏɧɡɚɐɔɞ Ɏ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ, ɚɝəɚɎəɌɫ ɒɑ 

ɚɝɞɌɑɞɝɫ Ɏ ɝɚɝɟɐɔɝɞɚɘ ɜɟɝɗɑ. ȳɌ ɝɣɑɞ ɛɑɜɑɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɔ ɎɧɎɑɐɑəɔɫ ɛɚɣɖɌɘɔ ɑɏɚ ɖɚəɢɑə-

ɞɜɌɢɔɫ ɟɒɑ Ɏ ɛɑɜɎɧɑ ɘɔəɟɞɧ ɍɧɝɞɜɚ ɝəɔɒɌɑɞ-

ɝɫ. ȻɚɎɧɤɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ Ɏ ɔɓɘɑəɑəəɚɘ  ɘɔɚɖɌɜɐɑ ɝɎɫɓɌəɚ ɝ ɚɞɗɔ- 

 

ȼɔɝ. 1,Ɍ 

ȼɔɝ. 1.  ȸȼȾ. TI-Scout.  

Ɍ - ȸȼȾ ɝɑɜɐɢɌ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. ȴɓɚɍɜɌɒɑəɔɫ Ɏɧɛɚɗəɑəɧ ɝ ɜɌɓɗɔɣəɧɘ Ɏɜɑɘɑəɑɘ ɔəɎɑɜɝɔɔ (ɚɞ 165 ɐɚ 358 

ɘɝ). 

 

ȼɔɝ. 1,ɍ 

ȼɔɝ. 1.  ȸȼȾ. TI-Scout.  

ɍ ð ȴɓɚɍɜɌɒɑəɔɑ ɝ ɚɛɞɔɘɌɗɨəɧɘ TI=261 ɘɝ (ɟɖɌɓɌ-

əɚ ɝɞɜɑɗɖɚɕ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɣɔɫɘɔ ɛɌɞɚɠɔɓɔɚɗɚɏɔɔ ɓɐɚɜɚɎɚɕ ɔ ɛɚɎɜɑɒɐɑə-

əɚɕ ɞɖɌəɔ.   

Ȯ ɚɝəɚɎɑ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɗɑɒɔɞ əɑɝɖɚɗɨɖɚ ɘɑɡɌəɔɓɘɚɎ.  ȹɌɖɚɛɗɑəɔɑ 

ȶȽ Ɏ əɑɖɜɚɞɔɣɑɝɖɚɕ ɔ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ ɚɍɟɝɗɚɎ-

ɗɑəɚ ɟɎɑɗɔɣɑəɔɑɘ Ɏ ɩɞɔɡ ɟɣɌɝɞɖɌɡ ɚɞəɚɝɔɞɑɗɨ-

əɚɏɚ ɚɍɦɑɘɌ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ. 

ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ ɚɍɦɑɘ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ Ɏəɑɖɗɑɞɚɣəɚɏɚ ȶȽ, ɖɚɞɚɜɚɑ əɑ ɞɚɗɨɖɚ 

ɝɚɐɑɜɒɔɞɝɫ Ɏ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɖɚəɢɑəɞɜɌɢɔɔ, əɚ 

ɔ ɐɚɗɨɤɑ ɎɧɎɚɐɔɞɝɫ [3, 4]. Ȼɜɔ ɚɝɞɜɚɘ ɛɚɜɌɒɑ-

əɔɔ ɟɎɑɗɔɣɑəɔɑ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

ɝɎɫɓɌəɚ ɝ əɌɜɟɤɑəɔɑɘ ɢɑɗɚɝɞəɚɝɞɔ ɘɑɘɍɜɌəɧ 

ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, Ɏ ɟɣɌɝɞɖɌɡ ɜɟɍɢɚɎɚɏɚ ɛɚɜɌ-

ɒɑəɔɫ ð ɝ ɚɞəɚɝɔɞɑɗɨəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɑɘɌ 

Ɏəɑɖɗɑɞɚɣəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɔ ɓɌɘɑɐɗɑəɔɑɘ 

ɛɜɚɢɑɝɝɚɎ əɌɖɚɛɗɑəɔɫ ɔ ɎɧɘɧɎɌəɔɫ ɏɌɐɚɗɔəɔɫ 

ɔɓ-ɓɌ ɔɓɘɑəɑəɔɫ ɝɎɚɕɝɞɎ ɜɟɍɢɚɎɚɕ ɞɖɌəɔ [5]. 

ȶɌɖ Ɏɧɛɚɗəɫɑɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɚɞ-

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ? 

Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɜɌɓɜɌɍɚɞɌəɌ ɝɛɑɢɔɌɗɨəɌɫ ɚɛ-

ɞɔɘɔɓɔɜɚɎɌəəɌɫ ɔɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɑɏɘɑəɞɔɜɚɎɌəəɚɕ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ inversion-recovery (IR), ɝɔə-

ɡɜɚəɔɓɌɢɔɔ ɝ ɉȶȯ [6], ɖɚɞɚɜɌɫ  ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ 

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɍɚɗɨɤɚɕ ɜɌɓəɔɢɑɕ Ɏ ɔəɞɑəɝɔɎ-

əɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɘɑɒɐɟ ɛɚɜɌɒɑəəɧɘ ɔ ɓɐɚɜɚ-

Ɏɧɘ ɘɔɚɖɌɜɐɚɘ. Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɌɜɌɘɑɞ-

ɜɚɎ Ɏɝɑɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ IR ɫɎɗɫɑɞɝɫ Ɏɜɑɘɫ 

ɔəɎɑɜɝɔɔ (TI) ð ɎɜɑɘɑəəɌɫ ɚɞɝɜɚɣɖɌ ɘɑɒɐɟ ɔɘ-

ɛɟɗɨɝɚɘ ɔ əɌɣɌɗɚɘ ɝɍɚɜɌ ɐɌəəɧɡ. TI ɛɚɐɍɔɜɌɑɞ-

ɝɫ ɔəɐɔɎɔɐɟɌɗɨəɚ Ɏɚ Ɏɜɑɘɫ ɖɌɒɐɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɓɌɎɔɝɔɞ ɚɞ əɑɝɖɚɗɨɖɔɡ ɠɌɖɞɚɜɚɎ: ɐɚɓɧ 

ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, Ɏɜɑɘɑəɔ ɚɞ ɘɚɘɑəɞɌ 

ɎɎɑɐɑəɔɫ ȶȽ ɐɚ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ. Ȱɗɫ 

ɛɜɌɎɔɗɨəɚɏɚ ɛɚɐɍɚɜɌ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɘɚɒəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɛɑɢɔɌɗɨəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɛɚɗɟɣɌɞɨ ɝɑɜɔɪ ɔɓɚɍɜɌɒɑəɔɕ ɝ 

ɜɌɓɗɔɣəɧɘ TI: TI-Scout -ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ, 

Look -Locker -ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ [7]. ȴɓ əɑɝɖɚɗɨ-

ɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɝ ɜɌɓɗɔɣəɧɘ TI ɎɧɍɔɜɌɪɞ 

ɔɓɚɍɜɌɒɑəɔɑ ɝ ɚɛɞɔɘɌɗɨəɚɕ ɖɚəɞɜɌɝɞəɚɝɞɨɪ, ɞɚ 

ɑɝɞɨ ɖɚɏɐɌ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɓɐɚɜɚ-

Ɏɚɏɚ əɑɛɚɎɜɑɒɐɑəəɚɏɚ ɘɔɚɖɌɜɐɌ ɛɜɔɍɗɔɒɌɑɞɝɫ 

ɖ əɟɗɪ, Ɍ ɚɞ ɛɚɎɜɑɒɐɑəəɚɏɚ ɘɔɚɖɌɜɐɌ ɛɚɎɧɤɑ-

əɌ (ȼɔɝ. 1). ȮɧɍɜɌəəɚɑ TI ɛɜɔɘɑəɫɑɞɝɫ ɓɌɞɑɘ 

ɐɗɫ ɛɚɝɗɑɐɟɪɥɔɡ ɝɖɌəɔɜɚɎɌəɔɕ. Ⱥɍɧɣəɚ ɔɝ-

ɛɚɗɨɓɟɑɘɚɑ Ɏɜɑɘɫ ɔəɎɑɜɝɔɔ ɝɚɝɞɌɎɗɫɑɞ 200-300 

ɘɝ, ɖɌɒɐɧɑ 2-3 ɘɔəɟɞɧ TI ɟɎɑɗɔɣɔɎɌɑɞɝɫ əɌ 10-

15 ɘɝ.  

Ȱɗɫ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚ-

ɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɖɌɖ 2D-, ɞɌɖ ɔ 3D-ɘɑɞɚɐɔɖɔ. 

Ⱥɍɧɣəɚ ɝ ɛɚɘɚɥɨɪ 2D-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɗɟɣɤɑɏɚ ɖɌɣɑ-

ɝɞɎɌ, əɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɔɞɝɫ ɐɚɗɨɤɑ, ɞɌɖ ɖɌɖ 

əɌ ɚɐəɚɕ ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ 

ɚɐəɚ ɔɓɚɍɜɌɒɑəɔɑ. 3D-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚɓ-

Ɏɚɗɫɪɞ ɓɌ ɚɐəɟ ɓɌɐɑɜɒɖɟ ɐɧɡɌəɔɫ ɛɚɗɟɣɔɞɨ əɑ-

ɝɖɚɗɨɖɚ ɔɓɚɍɜɌɒɑəɔɕ, ɚɐəɌɖɚ ɔɓ-ɓɌ ɍɚɗɨɤɑɏɚ 

Ɏɜɑɘɑəɔ ɔɓɘɑɜɑəɔɫ ɣɌɥɑ ɎɝɞɜɑɣɌɪɞɝɫ Ɍɜɞɑ-

ɠɌɖɞɧ ɚɞ ɛɗɚɡɚɕ ɓɌɐɑɜɒɖɔ ɐɧɡɌəɔɫ.  

Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏɧɛɚɗ-

əɫɑɞɝɫ ɣɑɜɑɓ 10-20 ɘɔəɟɞ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȶȽ. 

ȴɝɛɚɗɨɓɟɑɞɝɫ ɍțɗɨɤɌɫ ɐɚɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ, ɣɑɘ ɛɜɔ ɝɞɌəɐɌɜɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ: 

0,15 -0,2 ɘɘɚɗɨ/ɖɏ, ɎɎɚɐɔɞɝɫ ɎəɟɞɜɔɎɑəəɚ. 

ȭțɗɨɤɌɫ ɣɌɝɞɨ ɛɜɔɘɑəɫɑɘɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚ-

ɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ  Ɏɧɛɚɗəɫɑɞɝɫ ɝ ɓɌɐɑɜɒɖɚɕ 

ɐɧɡɌəɔɫ, ɚɐəɌɖɚ ɑɝɗɔ ɛɌɢɔɑəɞ əɑ Ɏ ɝɚɝɞɚɫəɔɔ 

ɓɌɐɑɜɒɔɎɌɞɨ ɐɧɡɌəɔɑ, Ɏɚɓɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ  

ɝɛɑɢɔɌɗɨəɧɡ ɛɜɚɏɜɌɘɘ ɍɑɓ ɑɏɚ ɓɌɐɑɜɒɖɔ. ȹɌ 

ɔɓɚɍɜɌɒɑəɔɫɡ, ɛɚɗɟɣɑəəɧɡ ɣɑɜɑɓ 10-20 ɘɔəɟɞ 

ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȶȽ, ɘɔɚɖɌɜɐ Ɏɧɏɗɫɐɔɞ ɞɑɘəɧɘ, 

Ɍ ɟɣɌɝɞɖɔ əɑɖɜɚɓɌ (ɔɗɔ ɠɔɍɜɚɓɌ) ð ɫɜɖɔɘɔ. ȱɝɗɔ  

ȾɌɍɗɔɢɌ ʈ1. ȺɝəɚɎəɧɑ ɛɌɜɌɘɑɞɜɧ ɛɜɚɞɚɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ ɝ ɛɚɓɐəɔɘ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ. 

1.  Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɟɪɞɝɫ ɝɛɑɢɔɌɗɨəɧɑ ɔɘɛɟɗɨɝəɧɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ ɟɗɟɣ-

ɤɑəəɧɘ ɞɖɌəɑɎɧɘ ɜɌɓɜɑɤɑəɔɑɘ (2D ɔɗɔ 3D IR GRE). 

2.  Ȼɗɚɝɖɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ ɝɞɌəɐɌɜɞəɧɑ: ɐɎɟɡ- ɔ ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ, ɐɗɔəəɧɑ ɚɝɔ, ɖɚɜɚɞ-

ɖɌɫ ɚɝɨ ɔɗɔ ɛɜɚɔɓɎɚɗɨəɧɑ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɛɜɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɌ ɛɜɔ 
ɚɢɑəɖɑ ɘɚɜɠɚɗɚɏɔɔ ɔ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ. 

3.  ȻɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ɚɍɧɣəɚ 1,4-1,8 ɘɘ. 

4.  ȮəɟɞɜɔɎɑəəɚ ɝɞɜɟɕəɚ ɎɎɚɐɔɞɝɫ Gd-ɝɚɐɑɜɒɌɥɔɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ, ɜɑɖɚɘɑəɐɟɑ-

ɘɌɫ ɐɚɓɌ 0,15-0,2 ɘɘɚɗɨ/ɖɏ. 

5.  ȻɑɜɎɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ ɝɜɌɓɟ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȶȽ ɐɗɫ ɚɢɑəɖɔ Ɏəɟɞɜɔɛɚ-

ɗɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ (əɌɛɜɔɘɑɜ, ɞɜɚɘɍɚɎ) ɔ  ɎɧɫɎɗɑəɔɫ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ. 

6.  Ȱɗɫ ɚɢɑəɖɔ ɘɔɚɖɌɜɐɌ Ɏɧɛɚɗəɫɑɞɝɫ ɚɞɝɜɚɣɑəəɚɑ (ɛɚɓɐəɑɑ) ɝɖɌəɔɜɚɎɌəɔɑ. Ȯɜɑɘɫ ɚɞ-

ɝɜɚɣɖɔ ɝɖɌəɔɜɚɎɌəɔɫ ð ɚɍɧɣəɚ 10-20 ɘɔəɟɞ; ɚəɚ ɓɌɎɔɝɔɞ ɚɞ ɐɚɓɧ ɎɎɑɐɑəəɚɏɚ ȶȽ: ɣɑɘ ɍɚɗɨɤɑ 

ɐɚɓɌ ȶȽ, ɞɑɘ ɐɚɗɨɤɑ Ɏɜɑɘɫ ɓɌɐɑɜɒɖɔ. 

7.  Ȱɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔɓɚɍɜɌɒɑəɔɫ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ɛɑɜɑɐ Ɏɧɛɚɗəɑəɔɑɘ 
ɚɞɝɜɚɣɑəəɚɏɚ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔəɐɔɎɔɐɟɌɗɨəɚ ɛɚɐɍɔɜɌɑɞɝɫ Ɏɜɑɘɫ ɔəɎɑɜɝɔɔ  (TI), ɘɚɒəɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɩɞɚɕ ɢɑɗɔ TI-Scout  ɔɗɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ Look -Locker . Ȼɜɔ ɛɜɌɎɔɗɨəɚ ɎɧɍɜɌə-

əɚɘ TI ɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ ɚɞ ɝɚɡɜɌəəɚɏɚ ɘɔɚɖɌɜɐɌ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəɌ, ɚɞ ɛɚɜɌɒɑəəɚɏɚ ð 

ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɑəɌ. Ⱥɍɧɣəɚ ɎɑɗɔɣɔəɌ TI ɝɚɝɞɌɎɗɫɑɞ 260-300 ɘɝ, ɖɌɒɐɧɑ 2-3 ɘɔəɟɞɧ TI ɟɎɑ-

ɗɔɣɔɎɌɑɞɝɫ əɌ 10-15 ɘɝ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɚɢɑəɔɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɜɌəɑɑ, ɣɑɘ  

ɣɑɜɑɓ 10 ɘɔəɟɞ, ɜɌɓəɔɢɌ Ɏ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-

ɝɔɏəɌɗɌ ɚɞ ɓɐɚɜɚɎɚɏɚ ɔ ɛɚɜɌɒɑəəɚɏɚ ɘɔɚɖɌɜɐɌ 

ɚɖɌɒɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɚɕ, ɞɌɖ ɖɌɖ ɖɚəɞɜɌɝɞ ɑɥɑ 

əɑ ɍɟɐɑɞ ɛɚɗəɚɝɞɨɪ çɎɧɘɧɞè ɔɓ ɓɐɚɜɚɎɚɏɚ ɘɔɚ-

ɖɌɜɐɌ. ɉɞɚ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɛɑɜɑɚɢɑəɖɑ ɜɌɓ-

ɘɑɜɌ ɛɚɜɌɒɑəəɚɕ ɓɚəɧ. ȱɝɗɔ ɒɑ, əɌɚɍɚɜɚɞ, 

ɚɢɑəɔɎɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɛɚɓɐəɑɑ 

ɜɑɖɚɘɑəɐɚɎɌəəɚɏɚ Ɏɜɑɘɑəɔ (ɍɚɗɑɑ 20 ɘɔəɟɞ), ȶȽ 

ɘɚɒɑɞ ɟɒɑ ɍɧɞɨ çɎɧɘɧɞɚè ɔɓ ɛɚɜɌɒɑəəɚɏɚ ɘɔɚ-

ɖɌɜɐɌ, ɣɞɚ ɞɌɖɒɑ ɛɜɔɎɑɐɑɞ ɖ əɑɞɚɣəɚɕ ɚɢɑəɖɑ 

ɜɌɓɘɑɜɚɎ ɛɚɜɌɒɑəɔɫ. Ƀɞɚɍɧ ɛɚɗɟɣɔɞɨ ɔɓɚɍɜɌ-

ɒɑəɔɫ Ɏ ɚɛɞɔɘɌɗɨəɚɑ Ɏɜɑɘɫ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ȶȽ, 

əɟɒəɚ əɌɣɔəɌɞɨ ɝɖɌəɔɜɚɎɌəɔɑ ɝɜɌɓɟ ɛɚɝɗɑ 

ɎəɟɞɜɔɎɑəəɚɕ ɔəɦɑɖɢɔɔ, Ɍ ɓɌɞɑɘ ɛɚɎɞɚɜɫɞɨ ɑɏɚ 

ɖɌɒɐɧɑ 2-3 ɘɔəɟɞɧ.  

Ȼɗɚɝɖɚɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ ɔɝɛɚɗɨɓɟɪɞɝɫ 

ɝɞɌəɐɌɜɞəɧɑ: ɐɎɟɡ- ɔ ɣɑɞɧɜɑɡɖɌɘɑɜəɧɑ ɐɗɔə-

əɧɑ ɚɝɔ ɔ ɖɚɜɚɞɖɌɫ ɚɝɨ. Ȯɚɓɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ 

ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɑɕ ɝɖɌəɔɜɚɎɌəɔɫ. Ȱɗɫ 

ɍɚɗɑɑ ɞɚɣəɚɕ ɚɢɑəɖɔ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɘɔɚ-

ɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɐɗɫ ɝɜɌɎəɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɝ ȶȽ ɔ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɐɗɫ 

ɚɢɑəɖɔ ɠɟəɖɢɔɔ, ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏɧɛɚɗəɫɞɨ ɔɡ 
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ȼɔɝ. 2.  ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ ɔ  ɣɑɞɧɜɑɡɖɌɘɑɜəɌɫ 

ɐɗɔəəɌɫ ɚɝɨ ȷȲ. ȻɌɢɔɑəɞɧ ɝ Ⱥȴȸ. 

Ɍ, ɍ ð ȽɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ; Ɏ, ɏ ð ȾɜɌəɝɘɟɜɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ; ɐ, ɑ ð ȾɜɌəɝɘɟɜɌɗɨəɚɑ ɛɚɜɌɒɑ-

əɔɑ ɝ ɟɣɌɝɞɖɚɘ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ. 
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Ɏ ɔɐɑəɞɔɣəɧɡ ɛɗɚɝɖɚɝɞɫɡ. 

ȶɗɔəɔɣɑɝɖɚɑ   ɛɜɔɘɑəɑəɔɑ   ȸȼȾ  ɝ  ɚɞ- 

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ.  

1. ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ. 

Ȯɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȴȭȽ 

ɐɚɎɚɗɨəɚ ɤɔɜɚɖɔ. ȮɧɝɚɖɌɫ ɎɚɝɛɜɚɔɓɎɚɐɔɘɚɝɞɨ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔ ɞɚɣəɚɝɞɨ ɚɢɑəɖɔ ɝɐɑɗɌɗɔ ȸȼȾ çɓɚ-

ɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɛɜɔ ɚɢɑəɖɑ ɏɗɚɍɌɗɨəɚɕ ɔ 

ɗɚɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɘɔɚɖɌɜɐɌ, ɚɛɜɑɐɑɗɑ-

əɔɔ ɜɌɓɘɑɜɚɎ ɔ ɚɍɦɑɘɚɎ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɚɎ, ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ [8]. 

Ȱɗɫ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɔɝɝɗɑɐɟɑɞɝɫ çɛɑɜɎɚɑ ɛɜɚɡɚɒɐɑəɔɑè ȶȽ ɣɑɜɑɓ 

ɝɑɜɐɢɑ, ɛɜɔ ɖɚɞɚɜɚɘ ɘɚɒəɚ əɑ ɞɚɗɨɖɚ ɎɧɫɎɔɞɨ 

ɐɑɠɑɖɞ ɛɑɜɠɟɓɔɔ, əɚ ɔ ɚɢɑəɔɞɨ ɑɏɚ ɛɚɗɟɖɚɗɔɣɑ-

ɝɞɎɑəəɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ. ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ 

ɜɌɍɚɞɧ ɛɚɖɌɓɌɗɔ ɡɚɜɚɤɑɑ ɝɚɎɛɌɐɑəɔɑ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜɐɌ 

ɘɑɞɚɐɚɘ ȸȼȾ ɔ ɐɌəəɧɡ ɩɖɝɛɑɜɔɘɑəɞɌ [9].  

Ƚ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖɔ ɚɞɝɜɚɣɑəəɚɏɚ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɔɗɔɝɨ 

Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɔə-

ɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ (Ⱥȴȸ). ȻɑɜɎɧɑ ɜɌɍɚɞɧ Kim ɝ 

ɝɚɌɎɞ. Ɏ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ 

ɝɚɍɌɖɌɡ ɛɚɖɌɓɌɗɔ Ɏɧɝɚɖɟɪ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ ɔ ɐɌəəɧɡ Ɍɟɞɚɛɝɔɔ ɛɚ ɎɧɫɎɗɑəɔɪ Ⱥȴȸ 

[10]. Ⱥɝɚɍɑəəɚ Ɏɧɝɚɖɔ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɐɜɟɏɔɘɔ 

ɘɑɞɚɐɔɖɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ 

ɎɧɫɎɗɑəɔɔ əɑɍɚɗɨɤɔɡ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɡ 

ɔəɠɌɜɖɞɚɎ. 
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ȼɔɝ. 3.  ȸȼȾ. 

Ɍ - ȸȼȾ ɝɑɜɐɢɌ, Ⱦ2-Ȯȴ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. ȻɌɢɔɑəɞ Ɂ., Ⱥȴȸ. ȮɔɐəɌ ɓɚəɌ ɚɞɑɖɌ; ɍ ð ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. Ȯ ɚɍɗɌɝɞɔ ɚɞɑɖɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɜɌəɝɘɟɜɌɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

ɘɔɚɖɌɜɐɌ. 
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ȼɔɝ. 4.   ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. 

ȻɌɢɔɑəɞ ȹ., ɚɝɞɜɧɕ ɘɔɚɖɌɜɐɔɞ; Ɍ ð ɃɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ȷȲ; ɍ ð ɐɎɟɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ȷȲ. 

Ȯɔɐəɧ ɘəɚɒɑɝɞɎɑəəɧɑ ɘɑɗɖɔɑ ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ ȶȽ Ɏɚ Ɏɝɑɡ ɝɞɑəɖɌɡ ȷȲ. 
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ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɟ ɍɚɗɨəɧɡ ɝ Ⱥȴȸ ɚɍɗɌɝɞɨ ɛɚ-

ɜɌɒɑəɔɫ Ɏɧɏɗɫɐɔɞ ɖɌɖ ɚɐəɚɜɚɐəɧɕ ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɧɕ ɟɣɌɝɞɚɖ ɝ  əɑ ɚɣɑəɨ ɣɑɞɖɔɘɔ ɏɜɌəɔ-

ɢɌɘɔ (ɡɜɚəɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ  ð ɛɚɝɞɔəɠɌɜɖɞ-

əɧɕ ɖɌɜɐɔɚɝɖɗɑɜɚɓ ð ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɣɑəɨ 

ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ  ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ).  Ȼɚ- 

ɜɌɒɑəɔɑ ɝɑɜɐɢɌ ɛɜɔ Ⱥȴȸ ɔ ȻȴȶȽ ɎɝɑɏɐɌ ɓɌ-

ɞɜɌɏɔɎɌɑɞ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɝɗɚɕ, ɘɚɒɑɞ 

ɞɌɖɒɑ ɔɘɑɞɨ ɞɜɌəɝɘɟɜɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ ɛɚɜɌ-

ɒɑəɔɫ (ȼɔɝ. 3). Ȱɗɫ Ⱥȴȸ ɘɚɏɟɞ ɍɧɞɨ ɡɌɜɌɖɞɑɜ-

əɧ ɏɔɛɚɔəɞɑəɝɔɎəɧɑ ɟɣɌɝɞɖɔ Ɏ ɢɑəɞɜɑ ɓɚəɧ 

ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɑ ɞɌɖ əɌɓɧɎɌɑɘɧɘ ɟɣɌɝɞɖɌɘ ɘɔɖɜɚɝɚɝɟɐɔ-

ɝɞɚɕ ɚɍɝɞɜɟɖɢɔɔ ɍɑɓ ɖɜɚɎɚɞɚɖɌ. ȮɌɒəɧɘ ɛɜɔ-

ɓəɌɖɚɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɫɎɗɫɑɞɝɫ ɝɚ-

ɚɞɎɑɞɝɞɎɔɑ ɓɚəɧ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ ɚɍɗɌɝɞɫɘ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ ɝɚ-

ɝɟɐɚɎ. 

ȮɌɒəɧɘ ɐɚɝɞɚɔəɝɞɎɚɘ ȸȼȾ ɫɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ 

ɚɝɞɜɚɏɚ ɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɕ, ɣɞɚ ɛɜɌɖ-

ɞɔɣɑɝɖɔ əɑɎɚɓɘɚɒəɚ ɝɐɑɗɌɞɨ ɝ ɛɚɘɚɥɨɪ ɐɜɟɏɔɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ.  ȻɜɔɓəɌɖɚɘ ɚɝɞɜɧɡ ɔɓ-

ɘɑəɑəɔɕ ɫɎɗɫɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɓɚəɧ ɛɚɜɌɒɑəəɚɏɚ ɘɔɚɖɌɜɐɌ əɌ 
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ȼɔɝ. 5.  ȸȼȾ ɝɑɜɐɢɌ. 

ȻɌɢɔɑəɞ ȶ., ɝɌɜɖɚɔɐɚɓ; Ɍ ð Ⱦ1-Ȯȴ;  ɟɎɑɗɔɣɑəəɧɑ ɗɔɘɠɚɟɓɗɧ Ɏ ɝɜɑɐɚɝɞɑəɔɔ (ɝɞɜɑɗɖɌ); ɍ ð Ⱦ2-Ȯȴ; ȸȲȻ ɟɞɚɗɥɑəɌ 

Ɏ ɍɌɓɌɗɨəɚɘ ɝɑɏɘɑəɞɑ (ɝɞɜɑɗɖɌ) ɔ ɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ ɛɚɎɧɤɑəɌ ɚɞ ɟɞɚɗɥɑəəɚɏɚ ɟɣɌɝɞɖɌ, ɣɞɚ ɛɚɓɎɚɗɫ-

ɑɞ ɏɚɎɚɜɔɞɨ ɚɍ ɚɝɞɜɚɘ ɛɚɜɌɒɑəɔɔ; Ɏ ð ȾɚɘɚɏɜɌɘɘɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɎɔɐəɌ ɓɚəɌ əɌɖɚɛ-

ɗɑəɔɫ ȶȽ Ɏ ɟɞɚɗɥɑəəɚɘ ɝɑɏɘɑəɞɑ ȸȲȻ (ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 6,Ɍ 
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ȼɔɝ. 6.    ȸȼȾ ɝɑɜɐɢɌ. 

ɃɑɞɧɜɑɡɖɌɘɑɜəɌɫ ɐɗɔəəɌɫ ɚɝɨ ȷȲ. ȻɌɢɔɑəɞ Ƚ., ɌɛɔɖɌɗɨəɌɫ ȯȶȸȻ; Ɍ ð ȶɔəɚ-ȸȼȾ, ɟɞɚɗɥɑəɔɑ ɌɛɔɖɌɗɨəɧɡ ɝɑɏ-

ɘɑəɞɚɎ ȸȲȻ ɔ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ; ɍ ð Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ȯɔɐəɧ ɘəɚɒɑɝɞɎɑəəɧɑ ɟɣɌɝɞɖɔ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ Ɏ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɧɡ ɝɑɏɘɑəɞɌɡ. 
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Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɞ-

ɜɌɒɑəɔɑɘ ɚɞɑɖɌ ɞɖɌəɔ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɛɚɜɌɒɑ-

əɔɫ (ȼɔɝ. 4). 

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɝ ȻȴȶȽ ɛɜɚ-

Ɏɑɐɑəɔɑ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɎɧɜɌɒɑəəɚɝɞɨ ɜɟɍɢɚɎɚɏɚ 

ɛɚɎɜɑɒɐɑəɔɫ ɘɔɚɖɌɜɐɌ ɖɚɗɔɣɑɝɞɎɑəəɚ, Ɍ ɞɌɖɒɑ 

ɚɛɜɑɐɑɗɔɞɨ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɨ ɛɚɜɌɒɑəəɧɡ 

ɟɣɌɝɞɖɚɎ ɘɔɚɖɌɜɐɌ, ɞɚ ɑɝɞɨ ɝɛɚɝɚɍəɚɝɞɨ ɎɚɝɝɞɌ-

əɚɎɗɑəɔɫ ɝɚɖɜɌɞɔɘɚɝɞɔ ɛɚɝɗɑ ɌɐɑɖɎɌɞəɚɕ ɜɑɎɌ-

ɝɖɟɗɫɜɔɓɌɢɔɔ. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ȸȼ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ (ɝɞɜɑɝɝ-ȸȼȾ ɝ ɚɢɑəɖɚɕ ɗɚ-

ɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɔɗɔ ɝɞɜɑɝɝ-ȸȼȾ-

ɛɑɜɠɟɓɔɫ ɘɔɚɖɌɜɐɌ) ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɚɞɝɜɚɣɑə-

əɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɚɞɗɔɣɌɑɞɝɫ ɛɜɚɝɞɚɞɚɕ 

Ɏɧɛɚɗəɑəɔɫ ɔ ɚɞɝɟɞɝɞɎɔɑɘ əɑɚɍɡɚɐɔɘɚɝɞɔ 

əɌɏɜɟɓɚɣəɧɡ ɞɑɝɞɚɎ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ 

Ɏ ɛɚɖɚɑ, əɑ ɓɌəɔɘɌɑɞ ɘəɚɏɚ Ɏɜɑɘɑəɔ, Ɍ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ.  Ȱɗɫ ɚɢɑəɖɔ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ ɐɚɗɒəɌ ɝɚɣɑɞɌɞɨɝɫ ɝ ɚɢɑəɖɚɕ ɗɚ-

ɖɌɗɨəɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ ɝɞɑəɖɔ ȷȲ. 

Ȯɧɐɑɗɫɪɞ ɐɎɌ ɞɔɛɌ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɑɏɘɑəɞɚɎ ɝ əɌɜɟɤɑəəɚɕ ɝɚɖɜɌ-

ɞɔɘɚɝɞɨɪ, ɛɚɓɎɚɗɫɪɥɔɑ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɎɚɝɝɞɌəɚɎɗɑəɔɫ 

ɩɞɔɡ ɝɑɏɘɑəɞɚɎ ɛɑɜɑɐ ɚɛɑɜɌɢɔɫɘɔ ɜɑɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ (ɌəɏɔɚɛɗɌɝɞɔɖɌ ɝɚ ɝɞɑəɞɔɜɚɎɌəɔɑɘ ɔɗɔ 

ɌɚɜɞɚɖɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ). Ȼɜɔ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔ ɍɗɌɏɚɛɜɔɫɞəɚɘ ɞɔɛɑ Ɏ ɝɑɏɘɑəɞɌɡ ɝ 

əɌɜɟɤɑəəɚɕ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɑɕ əɑ ɚɞ-

ɘɑɣɌɑɞɝɫ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɗɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɑɞɝɫ əɑ ɍɚɗɑɑ ɣɑɘ əɌ 25% ɞɚɗɥɔəɧ 

ɔɓɟɣɌɑɘɚɏɚ ɝɑɏɘɑəɞɌ. Ȼɜɔ Ɏɞɚɜɚɘ ɞɔɛɑ, ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɘ, ɚɞɘɑɣɌɑɞɝɫ ɞɜɌəɝ-

ɘɟɜɌɗɨəɚɑ ɔɗɔ ɛɚɣɞɔ ɞɜɌəɝɘɟɜɌɗɨəɚɑ (əɑ ɘɑəɑɑ 

75% ɞɚɗɥɔəɧ ɝɑɏɘɑəɞɌ) ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ȼɜɔ 

ɛɚɎɜɑɒɐɑəɔɔ ɏɗɟɍɔəɚɕ ɚɞ 25 ɐɚ 75% ɚɞ ɞɚɗɥɔ-

əɧ ɝɑɏɘɑəɞɌ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɎɚɝɝɞɌəɚɎɗɑəɔɑ 

ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ɍɚɗɑɑ ɝɗɚɒəɚ [11,12]. 

ȾɚɣəɌɫ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɓɚə ɠɔɍ-

ɜɚɓɌ ɔ ɒɔɓəɑɝɛɚɝɚɍəɚɕ ɞɖɌəɔ ɛɚɓɎɚɗɫɑɞ əɑ 

ɞɚɗɨɖɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ ɠɟəɖɢɔɚəɌɗɨəɟɪ ɒɔɓ-

əɑɝɛɚɝɚɍəɚɝɞɨ ɘɔɚɖɌɜɐɌ ɛɑɜɑɐ ɚɛɑɜɌɢɔɫɘɔ ɜɑ-

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ, əɚ ɔ ɝɟɐɔɞɨ ɚɍ ɩɗɑɖɞɜɚɠɔɓɔɚ-

ɗɚɏɔɣɑɝɖɚɕ ɝɞɌɍɔɗɨəɚɝɞɔ ɘɔɚɖɌɜɐɌ, ɛɜɚɏəɚɓɔ-

ɜɟɫ ɜɌɓɎɔɞɔɑ ɒɔɓəɑəəɚ ɚɛɌɝəɧɡ əɌɜɟɤɑəɔɕ 

ɜɔɞɘɌ, ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɐɔɌɝɞɚɗɔɣɑ-

ɝɖɚɕ ɐɔɝɠɟəɖɢɔɔ. 

Ȱɗɫ ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ 

(Ⱥȴȸ, ȻȴȶȽ) ɡɌɜɌɖɞɑɜəɧ ɝɗɑɐɟɪɥɔɑ ɛɜɔɓəɌɖɔ: 

1. ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɝɑɏ-

ɘɑəɞɌɡ ɘɔɚɖɌɜɐɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɍɌɝɝɑɕəɌɘ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ; 

2. əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɎɝɑɏɐɌ 

ɔɘɑɑɞ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɔɗɔ ɞɜɌəɝɘɟɜɌɗɨ-

əɧɕ ɡɌɜɌɖɞɑɜ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ 

ɚɞɝɜɚɣɑəəɧɘ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɐɜɟɏɔɡ ɛɚɜɌɒɑəɔɕ ɘɔɚɖɌɜɐɌ. 

ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɘɔɚɖɌɜ-

ɐɌ. 

ȸɔɚɖɌɜɐɔɞ ð ɓɌɍɚɗɑɎɌəɔɑ ɝɑɜɐɢɌ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɛɜɔɜɚɐɧ. Ȯ ɚɝəɚɎəɚɘ ɩɞɔɚɗɚɏɔɣɑ-

ɝɖɔɘ ɠɌɖɞɚɜɚɘ ɍɚɗɑɓəɔ ɫɎɗɫɪɞɝɫ Ɏɔɜɟɝɧ, əɚ 

ɘɚɏɟɞ ɎɝɞɜɑɣɌɞɨɝɫ ɘɔɚɖɌɜɐɔɞɧ ɐɜɟɏɚɕ ɛɜɔɜɚ-

ɐɧ: ɍɌɖɞɑɜɔɌɗɨəɧɑ, ɞɚɖɝɔɣɑɝɖɔɑ, ɛɚɝɞɗɟɣɑɎɧɑ. 

ȰɔɌɏəɚɝɞɔɖɌ ɘɔɚɖɌɜɐɔɞɌ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑ-

əɔ ɚɝɞɌɑɞɝɫ əɑɛɜɚɝɞɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɓɌɐɌɣɑɕ. Ȱɚ 

əɑɐɌɎəɑɏɚ Ɏɜɑɘɑəɔ ɑɐɔəɝɞɎɑəəɧɘ ɘɑɞɚɐɚɘ, 

ɛɚɐɞɎɑɜɒɐɌɪɥɔɘ əɌɗɔɣɔɑ ɎɚɝɛɌɗɑəɔɫ ɘɔɚɖɌɜ-

ɐɌ, ɚɝɞɌɎɌɗɌɝɨ ɍɔɚɛɝɔɫ. Ȼɚɘɔɘɚ ɔəɎɌɓɔɎəɚɝɞɔ 

ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɞɑəɢɔɌɗɨəɚɕ ɚɛɌɝəɚɝɞɔ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɝɑɜɨɑɓəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ 

ɞɌɖɚɏɚ ɛɚɐɡɚɐɌ ɖ ɐɔɌɏəɚɝɞɔɖɑ ɘɔɚɖɌɜɐɔɞɌ ɫɎ-

ɗɫɑɞɝɫ ɚɤɔɍɖɌ ɛɜɔ ɓɌɍɚɜɑ ɚɍɜɌɓɢɌ ɞɖɌəɔ [13]. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɘɔɚɖɌɜɐɔɞɌ 

ȸȼȾ ɝɑɜɐɢɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ 

ɛɚɐɡɚɐɔɞɨ ɖ ɐɔɌɏəɚɓɟ ɍɚɗɑɑ ɚɍɦɑɖɞɔɎəɚ. ȾɌɖ 

ɖɌɖ ɎɚɝɛɌɗɑəɔɑ ɘɔɚɖɌɜɐɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ Ɏ 

ɚɝɞɜɟɪ ɠɌɓɟ ɚɞɑɖɚɘ ɞɖɌəɑɕ ɔ ɖɗɑɞɚɖ, Ɍ ɐɌɗɑɑ ð 

ɛɚɎɜɑɒɐɑəɔɑɘ ɝɌɜɖɚɗɑɘɘəɧɡ ɘɑɘɍɜɌə ɔ əɑɖɜɚ-

ɓɚɘ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɛɜɔ ɩɞɚɘ ɚɣɌɏɔ ɎɚɝɛɌɗɑ-

əɔɫ əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɑɘ ɚɛɜɑɐɑɗɫɪɞɝɫ ɣɬɞɖɚ. ȱɥɑ Ɏ 1998 ɏ. 

Friedrich ɔ ɝɚɌɎɞ. [14] ɝɘɚɏɗɔ ɚɛɜɑɐɑɗɔɞɨ əɌ Ⱦ1-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɟɣɌɝɞɖɔ əɌɖɚɛɗɑəɔɫ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɘɔɚɖɌɜɐɑ. Mahrholdt 

ɔ ɝɚɌɎɞ. [15] ɛɜɚɎɑɗɔ ɝɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ 

ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ ɐɌə-

əɧɡ ɛɜɔɢɑɗɨəɚɕ ɍɔɚɛɝɔɔ, Ɏɧɛɚɗəɑəəɚɕ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ȸȼȾ. ȰɔɌɏəɚɓ ɘɔɚɖɌɜɐɔɞɌ ɍɧɗ 

ɛɚɐɞɎɑɜɒɐɑə ɟ 19 ɛɌɢɔɑəɞɚɎ ɔɓ 22. Ƚɗɑɐɟɑɞ ɚɞ-

ɘɑɞɔɞɨ, ɣɞɚ əɔ ɟ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ əɑ ɍɧɗɚ 

ɚɞɘɑɣɑəɚ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚ-

 

ȼɔɝ. 7.  ȸȼȾ ɝɑɜɐɢɌ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ. 

ȻɌɢɔɑəɞ ȸ., ȰȶȸȻ. Ȯɔɐəɧ ɔəɞɜɌɘɔɚɖɌɜɐɔɌɗɨəɧɑ 

ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ ȶȽ ɗɔəɑɕəɚɕ ɠɚɜɘɧ. 
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ɜɌɒɑəɔɫ, ɞɔɛɔɣəɚɕ ɐɗɫ Ⱥȴȸ. 

ȸɑɡɌəɔɓɘɧ, ɗɑɒɌɥɔɑ Ɏ ɚɝəɚɎɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑəɔɫ ɛɜɔ ɘɔɚɖɌɜɐɔɞɑ, 

ɝɡɚɒɔ ɝ ɛɌɞɚɠɔɓɔɚɗɚɏɔɑɕ əɌɖɚɛɗɑəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɛɚɎɜɑ-

ɒɐɑəɔɔ.  

ȽɌɜɖɚɔɐɚɓ ð ɎɚɝɛɌɗɔɞɑɗɨəɚɑ ɓɌɍɚɗɑɎɌ-

əɔɑ, ɛɚɜɌɒɌɪɥɑɑ ɜɌɓɗɔɣəɧɑ ɚɜɏɌəɧ ɔ ɞɖɌəɔ. 

ȱɏɚ ɩɞɔɚɗɚɏɔɫ ɐɚ ɖɚəɢɌ əɑ ɎɧɫɝəɑəɌ. ȶɗɔəɔɣɑɝ- 

ɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɎɚɎɗɑɣɑəɔɫ ɝɑɜɐɢɌ ɛɜɔ ɝɌɜɖɚɔ-

ɐɚɓɑ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 5% ɝɗɟɣɌɑɎ, ɛɚ 

ɐɌəəɧɘ Ɍɟɞɚɛɝɔɔ ɛɚɜɌɒɑəɔɑ ɘɔɚɖɌɜɐɌ ɚɛɔɝɧ-

ɎɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ [16]. ȿɞɚɗɥɑəɔɑ ɘɔɚ-

ɖɌɜɐɌ ɎɝɗɑɐɝɞɎɔɑ ɚɞɑɖɌ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɍɚɗɑɓəɔ 

ɘɚɒɑɞ ɝɚɓɐɌɎɌɞɨ ɖɌɜɞɔəɟ ɏɔɛɑɜɞɜɚɠɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɔɗɔ ɚɛɟɡɚɗɔ ɝɑɜɐɢɌ. ɉəɐɚɘɔɚ-

ɖɌɜɐɔɌɗɨəɌɫ ɍɔɚɛɝɔɫ ɍɧɗɌ ɐɚ əɑɐɌɎəɑɏɚ Ɏɜɑɘɑ-

əɔ ɑɐɔəɝɞɎɑəəɧɘ ɘɑɞɚɐɚɘ, ɛɚɐɞɎɑɜɒɐɌɪɥɔɘ 

ɐɔɌɏəɚɓ ɝɌɜɖɚɔɐɚɓɌ ɝɑɜɐɢɌ, ɚɐəɌɖɚ ɚəɌ ɫɎɗɫɑɞ-

ɝɫ ɔəɎɌɓɔɎəɚɕ ɔ ɝɚɛɜɫɒɑəɌ ɝ ɚɝɗɚɒəɑəɔɫɘɔ, Ɍ 

Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ, ɞɌɖ ɖɌɖ əɑ ɎɝɑɏɐɌ ɍɔɚɛɞɌɞ 

ɘɚɒɑɞ ɍɧɞɨ Ɏɓɫɞ ɔɓ ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ. ȾɌɖ, 

Ɏ ɜɌɍɚɞɑ Shimada ɔ ɝɚɌɎɞ. [17] Ɏ 8 ɝɗɟɣɌɫɡ ɔɓ 16 

ɛɜɔ ȸȼȾ ɝ ɛɚɓɐəɔɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɛɚɜɌɒɑəɔɑ ɝɑɜɐɢɌ. Ȯɚ Ɏɝɑɡ 8 ɝɗɟɣɌɫɡ 

ɍɔɚɛɝɔɫ ɛɚɖɌɓɌɗɌ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨ-

ɞɌɞ. 

Ȼɜɔ ȸȼȾ ɎɧɫɎɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɑ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ. 

Ⱥɞɑɖ ɘɔɚɖɌɜɐɌ Ɏ ɚɝɞɜɟɪ ɠɌɓɟ ɛɚɜɌɒɑ-

əɔɫ ɛɜɚɫɎɗɫɑɞɝɫ əɑɝɖɚɗɨɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ: 

əɌɔɍɚɗɑɑ ɞɚɣəɚ ɚə ɚɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɟɞɚɗɥɑəɔɑ  

ɘɔɚɖɌɜɐɌ əɌ ɖɔəɚ-ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ, ɛɚɎɧɤɑ-

əɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɛɚɜɌɒɑəəɧɡ 

ɝɑɏɘɑəɞɚɎ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɟɣɌɝɞɖɌɡ 

ɛɚɜɌɒɑəɔɫɡ Ɏ ɜɌəəɪɪ ɔ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ, 

ɎɝɗɑɐɝɞɎɔɑ ɔɓɘɑəɑəɔɫ ɚɍɦɑɘɚɎ Ɏəɑɖɗɑɞɚɣəɚɕ ɔ 

Ɏəɟɞɜɔɖɗɑɞɚɣəɚɕ ɒɔɐɖɚɝɞɔ (ȼɔɝ. 6). Ȯ ɡɜɚəɔɣɑ-

ɝɖɟɪ ɠɌɓɟ ɛɚɜɌɒɑəɔɫ ɠɚɜɘɔɜɚɎɌəɔɑ ɓɚə ɛɚɝɞ-

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɠɔɍɜɚɓɌ ɛɜɔɎɚɐɔɞ ɖ ɜɌɝɤɔɜɑ-

əɔɪ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ, ɚɞɝɜɚɣɑəəɚɘɟ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɪ Ɏ ɟɣɌɝɞɖɌɡ ɠɔɍɜɚɓəɚɏɚ ɔɓɘɑəɑəɔɫ 

ɘɔɚɖɌɜɐɌ. 

ɃɌɥɑ Ɏɝɑɏɚ Ɏ ɛɚɜɌɒɑəɔɑ ɎɚɎɗɑɖɌɑɞɝɫ 

ɘɔɚɖɌɜɐ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ (ȸȲȻ) 

ɔ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ȷȲ. ȻɚɜɌɒɑəɔɑ ɐɜɟɏɚɕ ɗɚɖɌ-

ɗɔɓɌɢɔɔ, ɚɝɚɍɑəəɚ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɎɝɞɜɑɣɌ-

ɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ȶȽ Ɏ 

ɘɔɚɖɌɜɐɑ ɣɌɥɑ Ɏɝɑɏɚ əɚɝɔɞ ɞɜɌəɝɘɟɜɌɗɨəɧɕ 

ɡɌɜɌɖɞɑɜ, ɜɑɒɑ ð ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɧɕ. Ƚɟɍɩəɐɚ-

ɖɌɜɐɔɌɗɨəɚɑ ɛɚɜɌɒɑəɔɑ ɛɜɔ ɝɌɜɖɚɔɐɚɓɑ ɝɑɜɐɢɌ 

əɑ ɚɛɔɝɧɎɌɗɚɝɨ. 

Ȱɗɫ ɛɚɜɌɒɑəɔɫ ɝɑɜɐɢɌ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ 

ɛɜɔɜɚɐɧ ɡɌɜɌɖɞɑɜəɚ: 

1. ɗɚɖɌɗɔɓɌɢɔɫ ɚɣɌɏɚɎ əɔɖɚɏɐɌ əɑ ɝɚɎɛɌɐɌɑɞ ɝ 

ɍɌɝɝɑɕəɌɘɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ; 

2. ɖɌɖ ɛɜɌɎɔɗɚ,  əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ ɍɧɎɌɑɞ ɘɑəɑɑ ɫɜɖɔɘ, ɣɑɘ ɛɜɔ ɔɤɑɘɔɣɑ-

ɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɔ ɚɞɗɔɣɌɑɞɝɫ ɘɑəɨɤɑɕ ɣɑɞɖɚ-

ɝɞɨɪ ɖɚəɞɟɜɚɎ; 

3. əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɜɑɐɖɚ 

ɔɘɑɑɞ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ ɡɌɜɌɖɞɑɜ, əɌɔɍɚɗɑɑ 

ɞɔɛɔɣəɚ ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɚɑ ɔɗɔ ɔəɞɜɌɘɟɜɌɗɨ-

əɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. 

ȻɚɜɌɒɑəɔɑ ɝɑɜɐɢɌ ɛɜɔ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɫɡ. 

ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ 

(ȯȶȸȻ) ð ɩɞɚ ɛɑɜɎɔɣəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɘɔɚɖɌɜɐɌ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɗɚɖɌɗɨəɧɘ 

ɔɗɔ ɐɔɠɠɟɓəɧɘ ɟɞɚɗɥɑəɔɑɘ ɘɔɚɖɌɜɐɌ ɛɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ, ɝɛɚ-

ɝɚɍəɧɡ ɎɧɓɎɌɞɨ ɏɔɛɑɜɞɜɚɠɔɪ ɔ ɐɔɗɌɞɌɢɔɪ ɛɚ-

ɗɚɝɞɔ ȷȲ.  

ȸȼȾ ɛɜɔ ȯȶȸȻ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɞɚɣəɚɏɚ 

ɚɛɜɑɐɑɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɏɔ-

ɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ȷȲ, ɜɌɝɣɑɞɌ ɘɌɝɝɧ ɘɔɚ-

 

ȼɔɝ. 8,Ɍ 

 

ȼɔɝ. 8,ɍ 

ȼɔɝ. 8.    ȸȼȾ ɝɑɜɐɢɌ. 

ȻɌɢɔɑəɞ Ƚ., ȬȰȻȲ. Ɍ ð ȶɔəɚ-ȸȼȾ, ɖɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɔɝɞɚəɣɑəɔɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȻȲ, ɘɑɗɖɔɑ 

ɟɣɌɝɞɖɔ ɎɧɍɟɡɌəɔɫ. ɍ ð Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȻȲ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ. 
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ɖɌɜɐɌ, ɚɢɑəɖɔ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ 

(əɌɗɔɣɔɫ ɓɚə ɚɍɝɞɜɟɖɢɔɔ), ɚɢɑəɖɔ ɝɚɖɜɌɞɔɘɚɝɞɔ 

ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɚɎ (ȷȲ ɔ 

ȻȲ), ɚɍɥɑɕ ɔ ɗɚɖɌɗɨəɚɕ. Ⱥɝɚɍɑəəɚ ɔəɠɚɜɘɌ-

ɞɔɎəɌ ȸȼȾ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɍɚɗɨəɧɡ ɝ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ ɌɛɔɖɌɗɨəɟɪ ɠɚɜɘɟ ȯȶȸȻ, ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌɞɨ ɖɚɞɚɜɟɪ ɍɧɎɌɑɞ ɝɗɚɒəɚ ɝ ɛɚɘɚɥɨɪ 

ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ [18]. 

ȯɔɝɞɚɗɚɏɔɣɑɝɖɔ   ɘɔɚɖɌɜɐ ɍɚɗɨəɧɡ ȯȶȸȻ  

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌɗɔɣɔɑɘ ɍɑɝɛɚɜɫɐɚɣəɚ ɜɌɝɛɚ-

ɗɚɒɑəəɧɡ ɘɔɚɠɔɍɜɔɗɗ ɔ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɑɘɌ 

ɝɚɑɐɔəɔɞɑɗɨəɚɕ (ɠɔɍɜɚɓəɚɕ) ɞɖɌəɔ. ȹɌ ȸȼ-

ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔ-

ɑɘ ɚɣɌɏɔ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ 

ɘɔɚɖɌɜɐɑ ɎɝɞɜɑɣɌɪɞɝɫ ɍɚɗɑɑ ɣɑɘ ɟ ɛɚɗɚɎɔəɧ 

ɍɚɗɨəɧɡ (ɛɚ ɐɌəəɧɘ əɑɖɚɞɚɜɧɡ ɌɎɞɚɜɚɎ ð ɍɚɗɑɑ 

ɣɑɘ Ɏ 70%) [19]. ȶɌɖ ɛɜɌɎɔɗɚ, ɚɛɜɑɐɑɗɫɑɞɝɫ əɑ-

ɝɖɚɗɨɖɚ ɚɣɌɏɚɎ, ɣɌɥɑ Ɏ ɘɑɝɞɌɡ ɘɌɖɝɔɘɌɗɨəɚɏɚ 

ɟɞɚɗɥɑəɔɫ. ɁɌɜɌɖɞɑɜ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɚɞɗɔ-

ɣɌɑɞɝɫ ɜɌɓəɚɚɍɜɌɓɔɑɘ: ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɘɚɏɟɞ 

ɎɝɞɜɑɣɌɞɨɝɫ ɓɚəɧ ɖɌɖ ɞɜɌəɝɘɟɜɌɗɨəɚɏɚ, ɞɌɖ ɔ 

əɑɞɜɌəɝɘɟɜɌɗɨəɚɏɚ, ɖɌɖ ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɚɏɚ, 

ɞɌɖ ɔ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

(ȼɔɝ. 7). ȮɧɜɌɒɑəəɚɝɞɨ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ 

ɎɚɓɜɌɝɞɌɑɞ ɝɚ ɝɞɑɛɑəɨɪ ɏɔɛɑɜɞɜɚɠɔɔ (ɚɞɘɑɣɌ-

ɑɞɝɫ ɖɚɜɜɑɗɫɢɔɫ ɚɍɦɑɘɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəəɚɕ 

ɞɖɌəɔ ɔ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ) ɔ ɚɍɜɌɞəɚ ɛɜɚɛɚɜɢɔ-

ɚəɌɗɨəɌ ɠɟəɖɢɔɔ ȷȲ. 

Ȯ əɑɝɖɚɗɨɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌəɌ ɓɌɎɔɝɔɘɚɝɞɨ ɚɍɦɑɘɌ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəəɚɕ ɞɖɌəɔ ɟ ɍɚɗɨəɧɡ ȯȶȸȻ ɚɞ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ: ɟ ɍɚɗɨəɧɡ ɝ ɍɚɗɨɤɔɘ ɚɍɦ-

ɑɘɚɘ ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑəɔɕ ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ 

ɞɫɒɑɗɧɑ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ [20]. Ȼɜɔ ɚɢɑəɖɑ 

ɎɧɒɔɎɌɑɘɚɝɞɔ ɍɚɗɨəɧɡ ȯȶȸȻ ɍɧɗɌ ɛɚɖɌɓɌəɌ 

ɐɚɝɞɚɎɑɜəɌɫ ɖɚɜɜɑɗɫɢɔɫ ɚɍɦɑɘɌ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəəɚɕ ɞɖɌəɔ ɔ ɣɌɝɞɚɞɧ əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɔɝ-

ɡɚɐɚɎ [21]. ɉɞɔ ɜɌɍɚɞɧ ɛɚɓɎɚɗɫɪɞ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɛɚɖɌɓɌɞɑɗɔ ȸȼȾ ɝ ɛɚɓɐəɔɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɍɚɗɨəɧɡ ȯȶȸȻ ɛɚ ɜɔɝɖɟ 

əɑɍɗɌɏɚɛɜɔɫɞəɧɡ ɝɚɍɧɞɔɕ. ȴəɞɑɜɑɝəɚ, ɣɞɚ ɟ 

ɍɚɗɨəɧɡ ɝ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɑɕ ɚɣɌɏɔ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ ɜɑɒɑ, ɣɑɘ ɟ 

ɍɚɗɨəɧɡ ȯȶȸȻ, ɐɌɒɑ ɛɜɔ ɚɐɔəɌɖɚɎɚɕ ɝɞɑɛɑəɔ 

ɏɔɛɑɜɞɜɚɠɔɔ [22]. Ⱦɚ ɒɑ ɝɌɘɚɑ ɘɚɒəɚ ɚɞɘɑɞɔɞɨ 

ɔ ɐɗɫ ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ, 

ɎɧɓɎɌəəɚɕ ɌɚɜɞɌɗɨəɧɘɔ ɛɚɜɚɖɌɘɔ ɝɑɜɐɢɌ: ɚɣɌ-

ɏɔ əɌɖɚɛɗɑəɔɫ  ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏɝɞɜɑ-

ɣɌɪɞɝɫ, əɚ ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ.  

ȰɔɗɌɞɌɢɔɚəəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ (ȰȶȸȻ) 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɜɌɒɑəəɧɘ ɜɌɝɤɔɜɑəɔɑɘ 

ɛɚɗɚɝɞɔ ɒɑɗɟɐɚɣɖɚɎ, ɣɌɥɑ Ɏɝɑɏɚ ɗɑɎɚɏɚ, ɝɚ ɝəɔ-

ɒɑəɔɑɘ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖ-

ɢɔɕ. Ȯɚɛɜɚɝ ɚɍ ɩɞɔɚɗɚɏɔɔ ȰȶȸȻ ɐɚ ɝɔɡ ɛɚɜ ɫɎ-

ɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɌɖɞɔɎəɚɏɚ ɔɓɟɣɑəɔɫ ɖɌɜɐɔɚ-

ɗɚɏɚɎ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɩɞɔɚɗɚɏɔɣɑɝɖɔɘɔ ɠɌɖ-

ɞɚɜɌɘɔ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝɣɔɞɌɑɞɝɫ Ɏɚɓɐɑɕ-

ɝɞɎɔɑ ɔəɠɑɖɢɔɚəəɧɡ ɔɗɔ ɞɚɖɝɔɣɑɝɖɔɡ ɌɏɑəɞɚɎ. 

Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ ɛɜɔɣɔəɚɕ 

ɜɌɝɤɔɜɑəɔɫ ɛɚɗɚɝɞɑɕ ɝɑɜɐɢɌ ɣɌɥɑ ɝɞɌəɚɎɔɞɝɫ 

ɔɤɑɘɔɣɑɝɖɚɑ ɛɚɎɜɑɒɐɑəɔɑ. ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ ɛɜɔɣɔ-

əɟ ɜɌɝɤɔɜɑəɔɫ ɛɚɗɚɝɞɔ ȷȲ: ɔɝɖɗɪɣɔɞɨ ɛɑɜɑəɑ-

ɝɑəəɧɕ ɜɌəɑɑ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɎɧɫɎɔɞɨ ɚɣɌ-

ɏɔ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɛɚɝɞɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑ-

əɑəɔɕ [23]. ȺɣɌɏɔ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɚɞɘɑɣɑəɧ Ɏ 

ɘɔɚɖɌɜɐɑ ɍɚɗɨəɧɡ ȰȶȸȻ, ɖɌɖ ɛɜɌɎɔɗɚ,  ɔɘɑɪɞ 

ɗɔəɑɕəɟɪ ɠɚɜɘɟ ɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɔəɞɜɌɘɔɚ-

ɖɌɜɐɔɌɗɨəɚ (ȼɔɝ. 8). ȿ ɣɌɝɞɔ ɍɚɗɨəɧɡ ɚɣɌɏɚɎ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏ ɘɔɚɖɌɜɐɑ əɑ ɎɧɫɎɗɫɪɞ. 

ȬɜɔɞɘɚɏɑəəɌɫ ɐɔɝɛɗɌɓɔɫ ɛɜɌɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȬȰȻȲ) ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔɓɘɑəɑəɔɫɘɔ 

ɝɞɜɟɖɞɟɜɧ ɔ ɠɟəɖɢɔɔ ɝɞɑəɚɖ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ (ȻȲ), ɖɚɞɚɜɧɑ ɛɜɔɎɚɐɫɞ ɖ ɒɑɗɟɐɚɣɖɚɎɧɘ 

əɌɜɟɤɑəɔɫɘ ɜɔɞɘɌ ð ɚɝəɚɎəɚɘɟ ɖɗɔəɔɣɑɝɖɚɘɟ 

ɛɜɚɫɎɗɑəɔɪ ɍɚɗɑɓəɔ ð ɔ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ ɛɚ ɍɚɗɨɤɚɘɟ ɖɜɟɏɟ. ȻɚɝɞɌɎɔɞɨ ɐɔ- 
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ȼɔɝ. 9.    ȸȼȾ ɝɑɜɐɢɌ. 

ȻɌɢɔɑəɞ Ⱦ., Ɍɘɔɗɚɔɐɚɓ ɝɑɜɐɢɌ. ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. Ɍ ð ȶɔəɚ-ȸȼȾ, ɝɔɘɘɑɞɜɔɣəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ȷȲ.    

ɍ ð Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ, ɢɔɜɖɟɗɫɜəɚɑ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ ȶȽ. 
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Ɍɏəɚɓ ȬȰȻȲ, ɚɝɚɍɑəəɚ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚ-

ɗɑɓəɔ, ɍɧɎɌɑɞ ɐɚɝɞɌɞɚɣəɚ ɝɗɚɒəɚ. ȻɚɝɞɌəɚɎɖɌ 

ɐɔɌɏəɚɓɌ ɚɝəɚɎɌəɌ əɌ ɎɧɫɎɗɑəɔɔ ɚɞɐɑɗɨəɧɡ 

ɛɜɔɓəɌɖɚɎ ɍɚɗɑɓəɔ, ɖɌɖ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ, ɞɌɖ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɡ, ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ, ɝɚ-

Ɏɚɖɟɛəɚɝɞɨ ɖɚɞɚɜɧɡ ɛɚɓɎɚɗɫɑɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ 

ȬȰȻȲ. Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɑ ȻȲ ɛɜɔ ȸȼȾ ɜɑɓɟɗɨɞɌ-

ɞɧ  ɚɞɝɜɚɣɑəəɚɏɚ  ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ  ɘɚɏɟɞ  ɐɑ- 

ɘɚəɝɞɜɔɜɚɎɌɞɨ ɐɔɠɠɟɓəɚɑ ɔɗɔ ɗɚɖɌɗɨəɚɑ ɓɌɘɑ-

ɥɑəɔɑ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ȻȲ ɠɔɍɜɚɓəɚɕ ɞɖɌəɨɪ 

(ȼɔɝ. 11) [24]. 

ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɘɔɚɖɌɜɐɌ. 

ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɞɌɖɔɑ ɛɜɔɣɔəɧ Ɏɞɚɜɔɣəɚɕ 

ɜɑɝɞɜɔɖɢɔɔ, ɖɌɖ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɘɔɚɖɌɜɐɌ (Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ Ɍɘɔɗɚɔɐɚɓ), Ɍ ɞɌɖ-

ɒɑ ɍɚɗɑɓəɔ əɌɖɚɛɗɑəɔɫ (ɍɚɗɑɓəɨ ɀɌɍɜɔ, ɍɚɗɑɓəɔ 

əɌɖɚɛɗɑəɔɫ ɏɗɔɖɚɏɑəɌ). 

Ȭɘɔɗɚɔɐɚɓ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɌɖɚɛɗɑəɔɑɘ 

Ɏ ɘɔɚɖɌɜɐɑ ɍɑɗɖɌ -  ɌɘɔɗɚɔɐɌ (ɣɞɚ ɎɧɓɧɎɌɑɞ 

ɟɎɑɗɔɣɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɚɍɦɑɘɌ Ɏəɑɖɗɑɞɚɣ-

əɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ) ɔ ɛɜɚɫɎɗɫɑɞɝɫ ɏɔɛɑɜɞɜɚɠɔ-

ɑɕ ɘɔɚɖɌɜɐɌ ɔ ɓəɌɣɔɞɑɗɨəɧɘ ɟɡɟɐɤɑəɔɑɘ ɐɔɌ-

ɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ. ȸȼȾ ɝ ɛɚɓɐəɔɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɎɧɫɎɗɫɑɞ əɑɏɚɘɚɏɑəəɚɑ 

ɐɔɠɠɟɓəɚɑ ɔɗɔ ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɚɑ əɌɖɚɛɗɑəɔɑ 

ȶȽ Ɏ ɘɔɚɖɌɜɐɑ əɌ ɠɚəɑ ɎɧɜɌɒɑəəɚɕ ɏɔɛɑɜɞɜɚ-

ɠɔɔ (ȼɔɝ. 9). ɁɌɜɌɖɞɑɜ əɌɖɚɛɗɑəɔɫ ɚɞɗɔɣɌɑɞɝɫ 

ɚɞ ɞɌɖɚɎɚɏɚ ɛɜɔ Ɏɝɑɡ ɚɝɞɌɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɫɡ 

ɝɑɜɐɢɌ. ȶɌɖ ɛɜɌɎɔɗɚ, ɟ ɍɚɗɨəɧɡ ɝ Ɍɘɔɗɚɔɐɚɓɚɘ 

ɝɗɚɒəɚ ɛɜɌɎɔɗɨəɚ ɚɛɜɑɐɑɗɔɞɨ Ɏɜɑɘɫ ɔəɎɑɜɝɔɔ, 

ɣɞɚ ɝɚɓɐɌɑɞ ɎɛɑɣɌɞɗɑəɔɑ ɐɔɠɠɟɓəɚɏɚ ɏɔɛɑɜɟɝɔ-

ɗɑəɔɫ [25]. 

ȹɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɚɛɔɝɌəɚ ɞɌɖɒɑ ɐɗɫ ɐɜɟɏɔɡ ɍɚɗɑɓəɑɕ əɌɖɚɛɗɑəɔɫ, 

Ɏ ɣɌɝɞəɚɝɞɔ, əɌɜɟɤɑəɔɕ əɌɖɚɛɗɑəɔɫ ɏɗɔɖɚɏɑəɌ 

(ɍɚɗɑɓəɨ ȰɌəɚəɌ ɔ LAMB-ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ). 

ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɞɌɖɔɡ 

ɝɗɟɣɌɫɡ Ɏ əɌɔɍɚɗɑɑ ɟɞɚɗɥɑəəɧɡ ɝɑɏɘɑəɞɌɡ ɘɔɚ-

ɖɌɜɐɌ, ɣɌɥɑ Ɏ ɍɌɓɌɗɨəɧɡ ɝɑɏɘɑəɞɌɡ ɍɚɖɚɎɚɕ 

ɝɞɑəɖɔ ɔ ȸȲȻ. ȹɌɖɚɛɗɑəɔɑ ɘɚɒɑɞ ɍɧɞɨ ɔəɞɜɌ-

ɘɔɚɖɌɜɐɔɌɗɨəɧɘ ɔɗɔ ɞɜɌəɝɘɟɜɌɗɨəɧɘ (ȼɔɝ. 10) 

[26].  

ȮɧɎɚɐɧ. 

ȻɚɐɎɚɐɫ ɔɞɚɏ ɎɧɤɑɝɖɌɓɌəəɚɘɟ, ɝɗɑɐɟɑɞ ɝɐɑɗɌɞɨ 

əɌɔɍɚɗɑɑ ɎɌɒəɧɑ ɝ ɛɜɌɖɞɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɎɧɎɚɐɧ. 

1. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɞɚɐɔɖɔ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɫɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ȸȼȾ ɝɑɜɐɢɌ Ɏ ɚɢɑəɖɑ  ɘɔɚɖɌɜɐɌ. 

2. ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɐɚɗɒəɌ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ ɖɚɘɛɗɑɖɝəɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɔ ɝɑɜɐɢɌ ɗɔɤɨ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɘɑɞɚɐɔɖɌɘɔ 

ɐɗɫ ɔɓɟɣɑəɔɫ ɘɚɜɠɚɗɚɏɔɔ ɔ ɠɟəɖɢɔɔ. 

3. ȸȼȾ ɝɑɜɐɢɌ ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨɝɫ əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɌɡ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

0,5 -3 Ⱦɗ ɛɜɔ əɌɗɔɣɔɔ ɛɌɖɑɞɌ ɝɛɑɢɔɌɗɨəɧɡ ɔɘ-

ɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɝ ɟɗɟɣɤɑəəɧɘ 

ɞɖɌəɑɎɧɘ ɜɌɓɜɑɤɑəɔɑɘ. 

4. Ȱɗɫ ɚɞɝɜɚɣɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɘɚɏɟɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɗɪɍɧɑ ȶȽ ɐɗɫ ȸȼȾ, ɐɚɓɌ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɐɚɗɒəɌ ɝɚɝɞɌɎɗɫɞɨ 0,15 - 

0,2 ɘɘɚɗɨ/ɖɏ (0,3 ð 0,4 ɘɗ/ɖɏ) ɎɑɝɌ ɛɌɢɔɑəɞɌ. 

5. Ȼɜɔ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɞ-

ɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɎɌɒəɧɘ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ ɫɎɗɫɑɞɝɫ ɞɔɛ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ȶȽ Ɏ ɘɔɚɖɌɜɐɑ (ɝɟɍɩəɐɚɖɌɜɐɔɌɗɨəɧɕ, 

ɔəɞɜɌɘɔɚɖɌɜɐɔɌɗɨəɧɕ, ɞɜɌəɝɘɟɜɌɗɨəɧɕ, 

ɝɟɍɩɛɔɖɌɜɐɔɌɗɨəɧɕ). 

ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ȸȼȾ Ɏ 

 

ȼɔɝ. 10,Ɍ 

 

ȼɔɝ. 10,ɍ 

ȼɔɝ. 10.    ȸȼȾ ɝɑɜɐɢɌ. 

ȻɌɢɔɑəɞ Ⱥ., əɌɜɟɤɑəɔɑ ɚɍɘɑəɌ ɏɗɔɖɚɏɑəɌ ð ɍɚɗɑɓəɨ ȰɌəɚəɌ. Ɍ ð ȶɚɜɚɞɖɌɫ ɚɝɨ ȷȲ. Ⱦ1-Ȯȴ; ɚɍɜɌɥɌɑɞ ɎəɔɘɌ-

əɔɑ ɝɔɘɘɑɞɜɔɣəɌɫ ɏɔɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ ȷȲ. ɍ ð Ⱥɞɝɜɚɣɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ. Ȯɔɐəɧ ɚɍɤɔɜəɧɑ ɓɚəɧ 

əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɍɚɖɚɎɚɕ ɔ əɔɒəɑɕ ɝɞɑəɖɌɡ. 
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ɚɢɑəɖɑ ɝɞɜɟɖɞɟɜɧ ɘɔɚɖɌɜɐɌ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, 

ɘɑɞɚɐ ɩɠɠɑɖɞɔɎɑə Ɏ ɎɧɫɎɗɑəɔɔ ɛɚɜɌɒɑəɔɫ 

ɝɑɜɐɢɌ ɛɜɔ Ⱥȴȸ ɔ ȻȴȶȽ, Ɍ ɞɌɖɒɑ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɜɌɓɗɔɣəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɝɑɜɐɢɌ, ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɛɚɜɌɒɑəɔɫ. Ȯ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ȸȼȾ ɝ ɚɞɝɜɚɣɑəəɧɘ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑɘ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ Ɏ ɝɗɚɒəɧɡ ɖɗɔ-

əɔɣɑɝɖɔɡ ɝɔɞɟɌɢɔɫɡ: ɛɜɔ ɜɌɓɎɔɞɔɔ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɟɞɚɣəɑəɔɔ ɛɜɔɣɔəɧ ɏɔɛɑɜ-

ɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɢɑəɖɔ ɒɔɓəɑ-

ɝɛɚɝɚɍəɚɝɞɔ ɘɔɚɖɌɜɐɌ ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɛɚ-

ɜɌɒɑəɔɔ.  
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ȮȺȳȸȺȲȹȺȽȾȴ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ 

Ⱥɂȱȹȶȱ ȻȼȺɁȺȰȴȸȺȽȾȴ ȶȺȼȺȹȬȼȹɇɁ ɄȿȹȾȺȮ Ȯ ȼȬȹȹȴȱ ȴ ȻȺȳȰȹȴȱ 

ȽȼȺȶȴ ȿ ȻȬɂȴȱȹȾȺȮ, ȻȱȼȱȹȱȽɄȴɁ ȬȺȼȾȺ- ȴ ȸȬȸȸȬȼȺȶȺȼȺȹȬȼȹȺȱ 

ɄȿȹȾȴȼȺȮȬȹȴȱ 
 

ȹɔɖɚəɚɎɌ ȸ.ɉ. 

 
ɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɔɤɑɘɔɣɑɝɖɌɫ  ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎɗɫɪɞ-

ɝɫ ɝɌɘɧɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɛɜɔɣɔəɌɘɔ ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ Ɏ ɜɌɓ-

Ɏɔɞɧɡ ɝɞɜɌəɌɡ, ɑɒɑɏɚɐəɚ Ɏ ɘɔɜɑ ɚɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ (ȽȽȳ) 

ɟɘɔɜɌɑɞ ɚɖɚɗɚ 17 ɘɗə. ɣɑɗɚɎɑɖ. 

ȶɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ (ȶɄ) ð ɚɐɔə ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɩɞɚɏɚ ɏɜɚɓ-

əɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɔ, əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ,  əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɌɫ ɚɛɑɜɌɢɔɫ Ɏ 

ɖɌɜɐɔɚɡɔɜɟɜɏɔɔ. Ȯ ɘɔɜɑ ɑɒɑɏɚɐəɚ Ɏɧɛɚɗəɫɑɞɝɫ ɍɚɗɑɑ 1 ɘɗə. ɚɛɑɜɌɢɔɕ ȶɄ [6]. ȹɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔ Ɏ ɛɑɜɎɧɕ ɏɚɐ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɔɘɑ-

ɑɞɝɫ ɚɖɖɗɪɓɔɫ 10-15% ɖɚɜɚəɌɜəɧɡ ɤɟəɞɚɎ, Ɏ ɞɑɣɑəɔɑ ɛɫɞɔ ɗɑɞ ð 25% ɤɟəɞɚɎ [23]. 

çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɚɢɑəɖɑ ɛɜɚɡɚɐɔɘɚɝɞɔ ɌɚɜɞɚɖɚɜɚəɌɜəɧɡ ɔ ɘɌɘɘɌɜɚɖɚ-

ɜɚəɌɜəɧɡ ɤɟəɞɚɎ ɫɎɗɫɑɞɝɫ ɖɚɜɚəɌɜɚɤɟəɞɚɏɜɌɠɔɫ (ȶɄȯ) [8]; ɚɐəɔɘ ɔɓ əɑɐɚɝɞɌɞɖɚɎ ɘɑ-

ɞɚɐɌ ɫɎɗɫɑɞɝɫ ɑɏɚ ɔəɎɌɓɔɎəɚɝɞɨ, ɣɞɚ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɔɘ ɛɜɚɢɑəɞɚɘ ɚɝɗɚɒəɑəɔɕ [3].  

ȸȽȶȾ-ɤɟəɞɚɏɜɌɠɔɫ ð əɑɔəɎɌɓɔɎəɧɕ ɘɑɞɚɐ ɚɢɑəɖɔ ɛɜɚɡɚɐɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ 

ɤɟəɞɚɎ, ɛɚɓɎɚɗɫɪɥɔɕ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɜɚɡɚɐɔɘɚɝɞɨ Ɏɑəɚɓəɧɡ ɔ ɌɜɞɑɜɔɌɗɨ-

əɧɡ ɤɟəɞɚɎ ɝ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ  (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɘɑɞɚɐɌ ɝɚɝɞɌɎɗɫɪɞ 100% ɔ 98,7% ɝɚɚɞɎɑɞɝɞɎɑəəɚ) [45, 19, 37, 35, 33].  ȸȽȶȾ-

ɤɟəɞɚɏɜɌɠɔɫ ɘɚɒɑɞ ɝɞɌɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ əɌɍɗɪɐɑəɔɫ ɓɌ  ɛɌɢɔɑəɞɌɘɔ ɛɚɝɗɑ ɚɛɑ-

ɜɌɢɔɕ ȬȶɄ ɔ ȸȶɄ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), 

ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ/ɤɟəɞɚɏɜɌɠɔɫ,    ɖɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ. 
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therosclerosis and coronary artery disease are the most common causes of death and 

disability in developed countries. Over 17 million people die from cardiovascular di s-

ease (CVD) every year.  

Coronary artery bypass grafting (CABG) is on e of the main treatments of this disease, 

and is the most common operation in cardiac surgery for today. Over 1 million CABG are 

performed every year [14]. There is 10 -15% of bypass occlusion in the early postoperative 

period and in the first year after su rgery, and 25% within 5 years. [32]  

Coronary angiography is the gold standard in the assessment of coronary bypass 

grafts patency [8], however one of the drawbacks of this method is its invasiveness, which is 

associated with the high rate of complications  [3].  

MDCT -bypass angiography is the noninvasive method of CABG patency assessment, 

that allows detailed visualization of venous and arterial bypass grafts with high diagnostic 

accuracy (sensitivity and specificity - 100% and 98,7%, respectively) [45, 19, 37, 35, 33]. 

MDCT -bypass angiography may become the method of choice for monitoring patients after 

CABG.  

 
Keywords: multidetector computed tomography (MDCT), CT -angiography, 

coronary artery bypass grafting (CABG).  
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ɔɐɧ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ, ɛɌ-

ɞɚɏɑəɑɓ ɓɌɖɜɧɞɔɫ ɤɟəɞɚɎ. 

ȶɚɜɚəɌɜəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ ɔɘɑɑɞ ɍɚɗɑɑ 

ɣɑɘ ɛɚɗɟɎɑɖɚɎɟɪ ɔɝɞɚɜɔɪ, ɝ ɞɑɡ ɛɚɜ ɚɝɚɍɑəəɚ-

ɝɞɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɛɚɝɚɍɔɫ, ɛɌɞɚɏɑəɑɓ ɓɌɖɜɧɞɔɫ  

ɌɟɞɚɌɜɞɑɜɔɌɗɨəɧɡ ɔ ɌɟɞɚɎɑəɚɓəɧɡ ɤɟəɞɚɎ ɡɚ-

ɜɚɤɚ ɔɓɟɣɑəɧ. ȾɌɖɞɔɖɌ ɎɧɍɚɜɌ ɤɟəɞɚɎ ɓɌɎɔɝɔɞ 

ɖɌɖ ɚɞ ɠɔɓɔɚɗɚɏɔɔ ɔ ɞɫɒɑɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ 

ɔ ɚɞ ɛɜɑɐɛɚɣɞɑəɔɕ ɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɡɔɜɟɜɏɌ. 

Ȯ ɖɌɣɑɝɞɎɑ ɌɟɞɚɌɜɞɑɜɔɌɗɨəɧɡ ɤɟəɞɚɎ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɔɝɛɚɗɨɓɟɪɞ ɗɑɎɟɪ ɔ ɛɜɌɎɟɪ 

Ɏəɟɞɜɔɏɜɟɐəɟɪ Ɍɜɞɑɜɔɔ ɔ ɜɌɐɔɌɗɨəɧɑ Ɍɜɞɑɜɔɔ, 

Ɏ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ð ɛɜɌɎɟɪ ɒɑɗɟɐɚɣəɚ-

ɝɌɗɨəɔɖɚɎɟɪ Ɍɜɞɑɜɔɪ ɔ əɔɒəɪɪ əɌɐɣɜɑɎəɟɪ 

Ɍɜɞɑɜɔɪ. ȶ ɚɝɚɍɑəəɚɝɞɫɘ ɌɜɞɑɜɔɌɗɨəɧɡ ɤɟəɞɚɎ 

ɚɞəɚɝɔɞɝɫ ɔɡ ɘɌɗɧɕ ɐɔɌɘɑɞɜ ð 1,5 -2 ɘɘ. Ȼɜɑ-

ɔɘɟɥɑɝɞɎɌ ɌɜɞɑɜɔɌɗɨəɧɡ ɤɟəɞɚɎ: ɎɧɝɚɖɌɫ ɗɔ-

əɑɕəɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ, ɫɎɗɫɪɥɌɫɝɫ ɠɌɖ-

ɞɚɜɚɘ ɘɑəɨɤɑɕ ɞɟɜɍɟɗɑəɞəɚɝɞɔ ɔ ɛɜɑɛɫɞɝɞɎɟ-

ɪɥɌɫ ɌɏɜɑɏɌɢɔɔ ɞɜɚɘɍɚɢɔɞɚɎ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑ-

ɜɑɐɨ ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɞɜɚɘɍɚɚɍɜɌɓɚɎɌəɔɑ; ɘɑəɨ-

ɤɔɕ ɜɔɝɖ ɛɑɜɑɖɜɟɣɔɎɌəɔɫ ɤɟəɞɌ; ɚɐəɚɜɚɐ-

əɚɝɞɨ ɝɞɑəɖɔ ɝɤɔɎɌɑɘɧɡ Ɍɜɞɑɜɔɕ ɔ ɝɚɚɞɎɑɞ-

ɝɞɎɔɑ ɔɡ ɐɔɌɘɑɞɜɚɎ [1].  

ȶɌɖ ɛɚɖɌɓɌɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ J.G. Motwani, 

E.J. Topol, 1998 [40]; R.S. Poston ɑt al., 2004 

[44], ɐɑɝɫɞɔɗɑɞəɫɫ ɛɜɚɡɚɐɔɘɚɝɞɨ ɗɑɎɚɕ ȮȯȬ ɛɜɔ 

ɤɟəɞɔɜɚɎɌəɔɔ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ 

ɝɚɝɞɌɎɗɫɑɞ 90%, Ɍ ɛɚ  ɐɌəəɧɘ ɄɌɍɌɗɖɔəɌ ȭ.Ȯ, 

1984 [5], Lytle B.W. et al., 1985 [38], Grondin 

C.M. et al., 1984 [24], ɛɜɚɡɚɐɔɘɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ 

95%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɑɎɌɫ ȮȯȬ ɝɞɌɗɌ ɛɜɑɐɛɚ-

ɣɞɔɞɑɗɨəɑɑ ɐɗɫ ɤɟəɞɔɜɚɎɌəɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɗɫ 

ȻȹȬ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɌɎɟɪ ȮȯȬ ɚɍɧɣəɚ ɔɝ-

ɛɚɗɨɓɟɪɞ Ɏ Ɏɔɐɑ ɝɎɚɍɚɐəɚɏɚ ɗɚɝɖɟɞɌ ɐɗɫ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɝɗɚɒəɧɡ ɌɜɞɑɜɔɌɗɨəɧɡ ɖɚəɝɞɜɟɖ-

ɢɔɕ. ȷɑɎɌɫ ȮȯȬ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɜɑɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ ȻȹȬ ɔɓ-ɓɌ ɍɗɔɓɖɚɏɚ ɖ əɑɕ ɜɌɝɛɚɗɚɒɑəɔɫ, 

ɚɐəɌɖɚ ɛɜɔ ɐɔɠɠɟɓəɚɘ ɛɚɜɌɒɑəɔɔ ȻȹȬ Ɏɚɓ-

ɘɚɒəɚ ɤɟəɞɔɜɚɎɌəɔɑ ɚɐəɚɕ ɔɓ ɐɔɌɏɚəɌɗɨəɧɡ  

 

Ɍɜɞɑɜɔɕ. ȺɝəɚɎəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ȮȯȬ ɐɗɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɚɛɜɑ-

ɐɑɗɫɪɞɝɫ ɔɡ ɌəɌɞɚɘɚ-ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɘɔ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɞɌɖɔɘɔ, ɖɌɖ ɚɐəɚɜɚɐəɌɫ ɝ ȶȬ 

ɝɚɝɟɐɔɝɞɌɫ ɝɞɑəɖɌ, ɝɚɚɞɎɑɞɝɞɎɔɑ ɐɔɌɘɑɞɜɌ ȮȯȬ 

ɔ ȶȬ, ɍɚɗɨɤɌɫ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɝɞɌɍɔɗɨəɚɝɞɨ ɔ 

ɍɗɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɖ ɝɑɜɐɢɟ, ɎɧɝɚɖɌɫ ɗɔ-

əɑɕəɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɔ əɔɓɖɌɫ ɞɟɜɍɟ-

ɗɑəɞəɚɝɞɨ, ɝɛɚɝɚɍəɚɝɞɨ ɖ ɜɌɝɤɔɜɑəɔɪ ɔ ɟɎɑɗɔ-

ɣɑəɔɪ ɖɜɚɎɚɞɚɖɌ Ɏ  ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ  ɛɚɞɜɑɍəɚ-

ɝɞɫɘɔ ɘɔɚɖɌɜɐɌ, Ɍ ɞɌɖɒɑ ɜɑɐɖɌɫ ɛɚɜɌɒɌɑɘɚɝɞɨ 

Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ [47].  

ȬɟɞɚɎɑəɚɓəɧɑ ɤɟəɞɧ ɘɑəɑɑ ɐɚɗɏɚɎɑɣəɧ ɔ 

ɟɝɞɟɛɌɪɞ ɌɜɞɑɜɔɌɗɨəɧɘ ɖɚəɐɟɔɞɌɘ ɛɚ ɌəɌɞɚɘɚ-

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ, əɚ, əɑ-

ɝɘɚɞɜɫ əɌ ɩɞɚ, ɛɜɔɘɑəɑəɔɑ ɔɡ ɤɔɜɚɖɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚ ɖɌɜɐɔɚɡɔɜɟɜɏɌɘɔ Ɏɝɑɏɚ ɘɔɜɌ. Ȯ ɖɌ-

ɣɑɝɞɎɑ Ɏɑəɚɓəɧɡ ɤɟəɞɚɎ ɔɝɛɚɗɨɓɟɪɞ ɍɚɗɨɤɟɪ 

ɛɚɐɖɚɒəɟɪ Ɏɑəɟ (ȭȻȮ), ɑɬ ɐɔɌɘɑɞɜ 3-4 ɘɘ.  

ȬɟɞɚɎɑəɚɓəɧɑ ɤɟəɞɧ ɔɘɑɪɞ ɝɎɚɔ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ: ɐɚɝɞɟɛəɚɝɞɨ, ɞɑɡəɔɣɑɝɖɔ ɗɑɏɖɔɕ ɓɌ-

ɍɚɜ ɔ ɚɍɜɌɍɚɞɖɌ, ɜɌɓəɚɚɍɜɌɓəɚɝɞɨ Ɏ ɛɜɔɘɑəɑ-

əɔɔ,  ɟɝɞɚɕɣɔɎɚɝɞɨ  ɖ ɝɛɌɓɘɟ ɔ ɖ ɔəɠɑɖɢɔɫɘ 

[2]. ȽɜɌɓɟ  ɛɚɝɗɑ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɚ ɌɟɞɚɎɑəɚɓ-

əɚɘɟ ɤɟəɞɟ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɍɚɗɨ-

ɤɔəɝɞɎɚ ɡɔɜɟɜɏɚɎ ɠɔɖɝɔɜɚɎɌɗɔ ɐɚɝɞɌɞɚɣəɚ Ɏɧ-

ɝɚɖɔɕ ɚɍɦɑɘəɧɕ ɖɜɚɎɚɞɚɖ [2].  

Ȯ ɚɝəɚɎɑ ɛɌɞɚɏɑəɑɓɌ ɚɖɖɗɪɓɔɕ ɌɟɞɚɎɑəɚɓ-

əɧɡ ɤɟəɞɚɎ ɗɑɒɌɞ ɞɜɔ ɛɜɚɢɑɝɝɌ: ɞɜɚɘɍɚɓ, ɏɔ-

ɛɑɜɛɗɌɓɔɫ ɔəɞɔɘɧ ɔ Ɍɞɑɜɚɝɖɗɑɜɚɓ. ȹɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ ɩɞɔ ɛɜɚɢɑɝɝɧ ɍɚɗɑɑ ɔɗɔ ɘɑəɑɑ ɜɌɓɏɜɌəɔ-

ɣɑəɧ Ɏɚ Ɏɜɑɘɑəɔ, ɚəɔ ɚɍɦɑɐɔəɑəɧ ɘɑɒɐɟ ɝɚɍɚɕ 

ɛɌɞɚɏɑəɑɞɔɣɑɝɖɔ. 

Ȯ ɛɑɜɎɧɕ ɘɑɝɫɢ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɖɚɜɚəɌɜ-

əɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ ɛɜɚɔɝɡɚɐɔɞ ɚɖɖɗɪɓɔɫ ɚɞ 3% 

ɐɚ 12% ɌɟɞɚɎɑəɚɓəɧɡ ɤɟəɞɚɎ, ɣɞɚ ɖɗɔəɔɣɑɝɖɔ 

ɛɜɚɫɎɗɫɑɞɝɫ ɎɚɓɎɜɌɥɑəɔɑɘ ɝɞɑəɚɖɌɜɐɔɔ ɔɗɔ ɒɑ 

ɛɜɚɞɑɖɌɑɞ  ɍɑɝɝɔɘɛɞɚɘəɚ [13, 23]. ȻɌɞɚɏɑəɑɞɔ-

ɣɑɝɖɚɕ ɚɝəɚɎɚɕ ɛɚɜɌɒɑəɔɫ  ɌɟɞɚɎɑəɚɓəɧɡ  ɤɟə- 

Ȯ 

 

ȼɔɝ. 1.  ȶȬȯ. 

Ȼɜɚɞɫɒɑəəɧɕ ɞɜɚɘɍɚɓ Ɏɑəɚɓəɚɏɚ ɤɟəɞɌ. 

 

ȼɔɝ. 2.  Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɧɕ ɟɗɨɞɜɌɓɎɟɖ. 

Ⱦɜɚɘɍ Ɏ ɛɜɚɝɎɑɞɑ Ɏɑəɚɓəɚɏɚ ɤɟəɞɌ. 
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ɞɚɎ  Ɏ ɛɑɜɎɧɕ  ɘɑɝɫɢ  ɛɚɝɗɑ  ɚɛɑɜɌɢɔɔ  ɫɎɗɫɑɞɝɫ  

ɞɜɚɘɍɚɓ (ȼɔɝ. 1, 2), ɎɚɓəɔɖɌɪɥɔɕ ɎɝɗɑɐɝɞɎɔɑ 

ɝɚɎɚɖɟɛəɚɝɞɔ ɞɌɖɔɡ ɖɚɘɛɚəɑəɞɚɎ, ɖɌɖ ɔɓɘɑəɑ-

əɔɫ Ɏ ɝɞɑəɖɑ ɝɚɝɟɐɌ,   ɜɑɚɗɚɏɔɣɑɝɖɔɕ ɝɚɝɞɌɎ 

ɖɜɚɎɔ ɔ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ ɡɚɜɚɤɚ ɚɛɔɝɌ-

əɚ Ɏ ɞɜɔɌɐɑ ȮɔɜɡɚɎɌ (ɞɑɚɜɔɫ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɞɜɚɘɍɚɠɗɑɍɔɞɌ):  

1. ȾɜɌɎɘɌ Ɏəɟɞɜɑəəɑɕ ɝɞɑəɖɔ Ɏɑə. 

2. Ƚəɔɒɑəɔɑ ɝɖɚɜɚɝɞɔ ɞɚɖɌ Ɏɑəɚɓəɚɕ ɖɜɚ-

Ɏɔ. 

3. ȻɚɎɧɤɑəɔɑ ɝɎɑɜɞɧɎɌɑɘɚɝɞɔ ɖɜɚɎɔ. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ  Ɏɧɐɑɗɑəɔɑ ɌɟɞɚɎɑəɧ 

ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɝɚɍɗɪɐɑəɔɔ ɚɛɞɔɘɌɗɨəɧɡ ɟɝɗɚ-

Ɏɔɕ, ɞɑɘ əɑ ɘɑəɑɑ, ɛɜɚɢɑɐɟɜɌ ɝɎɫɓɌəɌ ɝ ɠɚ-

ɖɌɗɨəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɩəɐɚɞɑɗɔɫ. ȶɜɚɘɑ ɞɚɏɚ, 

ɛɜɔ ɛɟɝɖɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɚɞɚɖɌ ɛɚ ɞɜɌəɝɛɗɌə-

ɞɌɞɟ ɚɞɘɑɣɌɑɞɝɫ Ɏɧɝɚɖɚɑ ɐɌɎɗɑəɔɑ əɌ ɝɞɑəɖɔ 

ɌɟɞɚɎɑəɧ, əɑ ɡɌɜɌɖɞɑɜəɚɑ ɐɗɫ Ɏɑəɚɓəɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ [46]. Ȯ ɝɎɫɓɔ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ  ɩəɐɚɞɑɗɔɫ 

əɌɍɗɪɐɌɑɞɝɫ ɚɝɌɒɐɑəɔɑ ɠɔɍɜɔəɌ, ɣɞɚ ɛɜɔɎɚɐɔɞ 

ɖ Ɍɐɏɑɓɔɔ ɞɜɚɘɍɚɢɔɞɚɎ ɔ əɑɕɞɜɚɠɔɗɚɎ ɔ ɝəɔ-

ɒɑəɔɪ ɞɖɌəɑɎɚɏɚ ɌɖɞɔɎɌɞɚɜɌ ɛɗɌɓɘɔəɚɏɑəɌ (t-

PA) [31].  

 Ȱɜɟɏɚɕ ɓəɌɣɔɘɚɕ ɛɜɔɣɔəɚɕ ɛɚɜɌɒɑəɔɫ 

Ɏɑəɚɓəɧɡ ɤɟəɞɚɎ ɫɎɗɫɑɞɝɫ ɏɔɛɑɜɛɗɌɓɔɫ ɔəɞɔɘɧ 

(ȼɔɝ. 3) ɓɌ ɝɣɑɞ ɟɎɑɗɔɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɖɗɑɞɚɖ 

ɏɗɌɐɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɔ Ɏəɑɖɗɑɞɚɣəɚɏɚ ɘɌɞɜɔɖ-

ɝɌ, ɎɚɓəɔɖɌɪɥɌɫ Ɏ ɛɑɜɔɚɐ ɚɞ 1 ɘɑɝɫɢɌ ɐɚ 1 ɏɚ-

ɐɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ.  

ȭɚɗɨɤɔəɝɞɎɚ Ɏɑə ɑɥɑ ɐɚ ɤɟəɞɔɜɚɎɌəɔɫ 

ɛɚɐɎɑɜɒɑəɚ ɠɔɍɜɚɓəɧɘ ɔɓɘɑəɑəɔɫɘ [28]. Ȯ 

ɝɎɚɪ ɚɣɑɜɑɐɨ ɔəɞɔɘɌ ɛɚɣɞɔ Ɏɝɑɡ ɔɘɛɗɌəɞɔɜɚ-

ɎɌəəɧɡ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɝɔɝɞɑɘɟ Ɏɑə ɛɚɐɎɑɜɏɌ-

ɑɞɝɫ ɟɞɚɗɥɑəɔɪ Ɏ ɞɑɣɑəɔɑ 4-6 əɑɐɑɗɨ, ɛɜɔɎɚ-

ɐɫɥɑɘɟ ɖ ɝɟɒɑəɔɪ Ɏɑəɚɓəɚɏɚ ɛɜɚɝɎɑɞɌ ɐɚ 25%. 

ȽɌɘ ɛɚ ɝɑɍɑ ɩɞɚɞ ɛɜɚɢɑɝɝ ɜɑɐɖɚ ɛɜɔɎɚɐɔɞ ɖ 

ɓəɌɣɔɞɑɗɨəɧɘ ɝɞɑəɚɓɌɘ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɏɔɛɑɜ-

ɛɗɌɓɔɫ ɔəɞɔɘɧ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝəɚɎɟ ɐɗɫ ɐɌɗɨ-

əɑɕɤɑɏɚ ɜɌɓɎɔɞɔɫ ɌɞɑɜɚɘɌɞɚɓəɧɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɤɟəɞɑ. ȯɗɌɐɖɚɘɧɤɑɣəɧɑ ɖɗɑɞɖɔ ɘɑɐɔɔ, ɛɚɐ-

ɎɑɜɏɌɫɝɨ ɏɔɛɑɜɛɗɌɓɔɔ, ɚɞɎɑɞɝɞɎɑəəɧ ɓɌ ɛɌɞɚɏɑ-

əɑɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɌ. Ⱥəɔ 

ɛɜɔɎɚɐɫɞ ɖ ɢɔɞɚɖɔəɑɓɟ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɚɏɚ 

ɚɝɎɚɍɚɒɐɌɪɞɝɫ ɘɌɖɜɚɠɌɏɔ ɔɓ ɌɖɞɔɎɔɓɔɜɚɎɌə-

əɧɡ ɖɗɑɞɚɖ ɩəɐɚɞɑɗɔɫ. ɉɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɘɔɏɜɌ-

ɢɔɔ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ Ɏ ɔəɞɔɘɟ. Ȯ ɐɌɗɨ-

əɑɕɤɑɘ ɝɔəɞɑɓ ɔ ɛɑɜɑɘɑɥɑəɔɑ Ɏəɟɞɜɔɖɗɑɞɚɣəɚ-

ɏɚ ɘɌɞɜɔɖɝɌ ɛɜɔɎɚɐɫɞ ɖ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ ɜɚ-

ɝɞɌ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ ɔ ɌɖɞɔɎɔɓɌɢɔɔ ɔə-

ɞɔɘɌɗɨəɚɏɚ ɠɔɍɜɚɓɌ [18, 20, 10]. ȶɗɑɞɖɔ ɩəɐɚɞɑ-

ɗɔɫ ɔɏɜɌɪɞ ɖɗɪɣɑɎɟɪ ɜɚɗɨ Ɏ ɜɑɏɟɗɫɢɔɔ  ɖɗɑɞɚɣ- 

 

ȼɔɝ. 3.  Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɧɕ ɟɗɨɞɜɌɓɎɟɖ. 

ȯɔɛɑɜɛɗɌɓɔɫ ɔəɞɔɘɧ Ɏɑəɚɓəɚɏɚ ɤɟəɞɌ. 

 

ȼɔɝ. 5.  ȴəɞɑɜɎɑəɢɔɚəəɌɫ ɤɟəɞɚɏɜɌɠɔɫ. 

Ȼɜɚɡɚɐɔɘɧɕ ɤɟəɞ ɖ ȰȬ. 

 

ȼɔɝ. 4.  Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɧɕ ɟɗɨɞɜɌɓɎɟɖ. 

ȶɚəɢɑəɞɜɔɣɑɝɖɌɫ ɌɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɍɗɫɤɖɌ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

əɚɏɚ ɜɚɝɞɌ. Ȼɚɞɑɜɫ ɢɑɗɚɝɞəɚɝɞɔ ɩəɐɚɞɑɗɔɫ ɔɝ-

ɞɚɥɌɑɞ ɠɟəɖɢɔɪ ɜɚɝɞɌ əɚɜɘɌɗɨəɚɕ ɖɗɑɞɖɔ, ɫɎ-

ɗɫɫɝɨ ɛɜɔɣɔəɚɕ ɞɜɚɘɍɚɓɌ [17]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ 

Ɏɑəɚɓəɧɡ ɤɟəɞɌɡ ɐɑɕɝɞɎɟɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɘɑɡɌəɔɓɘɧ. Ⱥɐəɔɘ ɔɓ ɞɌɖɔɡ ɘɑɡɌəɔɓɘɚɎ ɫɎɗɫ-

ɑɞɝɫ ɞɜɌəɓɔɞɚɜəɌɫ ɔɤɑɘɔɫ Ɏɑəɚɓəɚɏɚ ɤɟəɞɌ, 

ɛɚɐɎɑɜɏɌɪɥɑɏɚɝɫ ɜɑɛɑɜɠɟɓɔɔ ɛɚɝɗɑ ȬȶɄ. ɉɞɚɞ 

ɛɜɚɢɑɝɝ - ɜɑɛɑɜɠɟɓɔɫ-ɔɤɑɘɔɫ - ɛɜɔɎɚɐɔɞ ɖ 

Ɏɧɐɑɗɑəɔɪ NO ɔ ɌɐɑəɚɓɔəɌ [26], Ɍ ɞɌɖɒɑ ɜɌɐɔ-

ɖɌɗɨəɚɏɚ ɝɟɛɑɜɚɖɝɔɐɌ, ɐɑɕɝɞɎɟɪɥɑɏɚ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ   əɌ   ɏɗɌɐɖɟɪ  ɘɟɝɖɟɗɌɞɟɜɟ  ɝɚɝɟɐɔɝɞɚɕ  

ɝɞɑəɖɔ [17].  Ȼɚɞɑɜɫ vasa vasorum, ɚɞ ɖɚɞɚɜɧɡ 

ɎɑəɚɓəɌɫ ɝɞɑəɖɌ ɓɌɎɔɝɔɞ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ, 

ɣɑɘ ɌɜɞɑɜɔɌɗɨəɌɫ, ɞɌɖɒɑ ɘɚɒɑɞ ɫɎɗɫɞɨɝɫ ɛɜɚ-

ɐɚɗɒɑəɔɑɘ ɢɔɖɗɌ ɔɤɑɘɔɔ ɔ ɠɔɍɜɚɓɌ. ȹɑɐɌɎəɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɞɜɚɘɍɔə ɍɚɗɨɤɑ 

Ɏɗɔɫɑɞ əɌ ɛɜɚɗɔɠɑɜɌɢɔɪ ɏɗɌɐɖɚɘɧɤɑɣəɧɡ ɖɗɑ-

ɞɚɖ Ɏɑəɧ, ɣɑɘ Ɏəɟɞɜɑəəɑɕ ɏɜɟɐəɚɕ Ɍɜɞɑɜɔɔ 

(ȮȯȬ). Ȱɜɟɏɔɘ ɠɌɖɞɚɜɚɘ, ɛɜɔɎɚɐɫɥɔɘ ɖ ɔəɞɔ-

ɘɌɗɨəɚɘɟ ɠɔɍɜɚɓɟ, ɫɎɗɫɑɞɝɫ ɛɚɎɧɤɑəɔɑ 

əɌɏɜɟɓɖɔ əɌ Ɏɑəɚɓəɟɪ ɝɞɑəɖɟ ɓɌ ɝɣɑɞ Ɏɧɝɚɖɚɏɚ 

ȬȰ ɛɚɝɗɑ ɛɟɝɖɌ ɖɜɚɎɚɞɚɖɌ ɛɚ Ɏɑəɚɓəɧɘ ɤɟə-

ɞɌɘ, ɣɞɚ ɞɌɖɒɑ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɛɚɎɜɑɒɐɑəɔɑ 

ɔəɞɔɘɧ ɔ ɘɑɐɔɔ [18, 10].  

Ȯ ɚɞɐɌɗɑəəɚɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɐɚɘɔəɔɜɟɪɥɔɘ ɛɜɚɢɑɝɝɚɘ, ɗɑɒɌɥɔɘ Ɏ ɚɝəɚɎɑ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɐɔɝɠɟəɖɢɔɔ ɤɟəɞɚɎ ɔ ɎɚɓɎɜɌ-

ɥɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ȴȭȽ, ɝɞɌəɚɎɔɞ-

ɝɫ Ɍɞɑɜɚɝɖɗɑɜɚɓ (ȼɔɝ. 4) [16].  

Ɂɚɞɫ ɛɚɫɎɗɑəɔɑ ɛɚɎɞɚɜəɧɡ ɛɜɔɝɞɟɛɚɎ 

ɝɞɑəɚɖɌɜɐɔɔ ɘɚɒɑɞ ɍɧɞɨ ɝɗɑɐɝɞɎɔɑɘ ɛɜɚɏɜɑɝ-

ɝɔɜɚɎɌəɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ əɌɞɔɎəɧɡ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɫɡ, ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɜɔɣɔəɚɕ ɎɚɓəɔɖəɚɎɑəɔɫ əɑɝɞɌ-

ɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ, ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɝ 

ɓɟɍɢɚɘ Q ɔ ɍɑɓ ɓɟɍɢɌ Q ɟ ɛɌɢɔɑəɞɚɎ, ɛɑɜɑəɑɝ-

ɤɔɡ ɚɛɑɜɌɢɔɪ ȬȶɄ, Ɏ 70-85% ɝɗɟɣɌɑɎ ɫɎɗɫɪɞ-

ɝɫ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏɑəɚɓəɧɡ 

ɤɟəɞɚɎ, ɣɌɝɞɚ ɝ ɞɜɚɘɍɚɓɚɘ [16, 21]. ȯɔɝɞɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɔɗɔ ɌɞɑɜɚɘɌɞɚɓəɧɑ 

ɍɗɫɤɖɔ ɣɑɜɑɓ 1 ɏɚɐ ɛɚɝɗɑ ȬȶɄ [36, 31], əɚ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɍɗɫɤɖɔ ɎɚɓəɔɖɌɪɞ 

ɞɚɗɨɖɚ ɣɑɜɑɓ 3 ɏɚɐɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ [13, 36]. Ȯ 

ɩɞɔɡ ɒɑ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɘɟ ɛɚɜɌɒɑəɔɪ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɞɌɖɒɑ ɛɚɎɜɑɒɐɑəɔɑ ɩəɐɚɞɑɗɔɫ Ɏɑəɚɓəɚɕ ɝɞɑəɖɔ 

[52, 31]. ȽɞɌɐɔɔ ɔ ɛɜɑɐɜɌɝɛɚɗɌɏɌɪɥɔɑ ɠɌɖɞɚɜɧ 

ɜɌɓɎɔɞɔɫ ɌɞɑɜɚɘɌɞɚɓəɚɕ ɍɗɫɤɖɔ Ɏ Ɍɜɞɑɜɔɫɡ ɔ 

Ɏɑəɚɓəɧɡ ɤɟəɞɌɡ ɝɡɚɐəɧ, ɡɚɞɫ ɔɘɑɪɞɝɫ Ɏɜɑ-

ɘɑəəɧɑ, ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɔ ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɑ 

ɜɌɓɗɔɣɔɫ. ȺɝəɚɎəɧɘ  ɝɜɑɐɔ əɔɡ  ɫɎɗɫɑɞɝɫ ɍɧɝɞ- 

 

ȼɔɝ. 6.  ȮȽȿȳȴ. 

Ȼɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɖɚə-

ɢɑəɞɜɔɣɑɝɖɌɫ ɌɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɍɗɫɤɖɌ. 

 

ȼɔɝ. 8.  ȸȼ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɝ  ɎəɟɞɜɔɎɑəəɧɘ 

ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ.   

ȻɜɚɡɚɐɔɘɌɫ ɛɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ. 

 

ȼɔɝ. 7.  ȸȼ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɝ  ɎəɟɞɜɔɎɑəəɧɘ 

ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. 

ȻɜɚɡɚɐɔɘɌɫ ɗɑɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ. 
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ɜɚɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɏ Ɏɑəɚɓ-

əɧɡ ɤɟəɞɌɡ, ɚɍɟɝɗɚɎɗɑəəɚɑ ɡɜɚəɔɣɑɝɖɔɘ ɛɚ-

Ɏɜɑɒɐɑəɔɑɘ ɔ ɐɔɝɠɟəɖɢɔɑɕ ɩəɐɚɞɑɗɔɫ. ȶ Ɍɞɑ-

ɜɚɏɑəɑɓɟ ɛɜɑɐɜɌɝɛɚɗɌɏɌɪɞ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɔɑ 

ɗɚɖɌɗɨəɚɏɚ ɖɚɘɛɑəɝɌɞɚɜəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɝɞɑ-

əɚɓɔɜɚɎɌəəɚɏɚ ɟɣɌɝɞɖɌ Ɏɑəɚɓəɚɏɚ ɤɟəɞɌ, ɣɞɚ 

ɡɌɜɌɖɞɑɜəɚ ɐɗɫ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɔ ɚɝɚɍɑə-

əɚɝɞɔ ɗɔɛɔɐəɚɏɚ ɚɍɘɑəɌ Ɏ ɛɚɐɖɚɒəɚɕ Ɏɑəɑ - 

ɓɌɘɑɐɗɑəəɧɕ ɗɔɛɚɗɔɓ, ɍɚɗɑɑ ɌɖɞɔɎəɧɕ ɝɔəɞɑɓ ɔ 

ɛɚɎɧɤɑəəɧɕ ɓɌɡɎɌɞ ɗɔɛɔɐɚɎ [59, 43]. 

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɚɛɑɜɌɢɔɫ ȶɄ ɛɜɚɔɓ-

Ɏɚɐɔɞɝɫ ɟɒɑ ɍɚɗɑɑ 50 ɗɑɞ, ɐɚ ɝɔɡ ɛɚɜ ɚɞɖɜɧɞ 

Ɏɚɛɜɚɝ ɚ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɫɡ ɤɟəɞɚɎ Ɏ 

ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 

ɎɚɓɚɍəɚɎɗɑəɔɑ ɝɞɑəɚɖɌɜɐɔɔ. ȻɚɫɎɗɑəɔɑ əɚɎɧɡ 

əɑɔəɎɌɓɔɎəɧɡ ɞɑɡəɚɗɚɏɔɕ ɞɌɖɔɡ, ɖɌɖ ȸȽȶȾ, 

ɛɚɓɎɚɗɔɞ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɔɓɟɣɔɞɨ ɛɜɚɍɗɑɘɟ ɚɖ-

ɖɗɪɓɔɕ ɤɟəɞɚɎ Ɏ ɜɌɓəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ȶɄ. 

ȸɑɞɚɐɧ ɚɢɑəɖɔ ɛɜɚɡɚɐɔɘɚɝɞɔ ɖɚɜɚəɌɜ-

əɧɡ ɤɟəɞɚɎ. 

ȴəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɤɟəɞɚɏɜɌɠɔɫ. 

ȴəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɤɟəɞɚɏɜɌɠɔɫ  ɫɎɗɫ-

ɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɚɢɑəɖɑ ɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɤɟəɞɚɎ [8]. ȶɚɜɚəɌ-

ɜɚɤɟəɞɚɏɜɌɠɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɐɗɫ ɚɢɑəɖɔ ɚɝɟ-

ɥɑɝɞɎɔɘɚɝɞɔ ɔ ɌɐɑɖɎɌɞəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɘɑɞɚ-

ɐɚɎ ɗɑɣɑəɔɫ ɞɌɖɔɡ, ɖɌɖ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚ-

ɖɌɜɐɌ ɛɚɝɜɑɐɝɞɎɚɘ ɣɜɑɝɖɚɒəɚɏɚ ɔɗɔ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɔ ɖɌɖ ɘɑɞɚɐ ɚɢɑəɖɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ, ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɔɗɔ ɜɑ-

ɏɜɑɝɝɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ (ȼɔɝ. 

5). 

ȺɏɜɌəɔɣɑəɔɫ ɘɑɞɚɐɌ: Ɏɧɝɚɖɔɕ ɜɔɝɖ  ɜɌɓ-

Ɏɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɝɗɚɒəɚɝɞɔ Ɏ  ɎɧɫɎɗɑəɔɔ 

ɍɗɫɤɑɖ Ɏ ɜɑɘɚɐɑɗɔɜɚɎɌəəɧɡ Ɍɜɞɑɜɔɫɡ, Ɍ ɞɌɖɒɑ 

əɑ ɝɛɚɝɚɍəɚɝɞɨ ɚɢɑəɔɎɌɞɨ ɝɞɜɟɖɞɟɜɟ (ɝɚɝɞɌɎ) 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ [4].  

  Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ (ȮȽȿȳȴ).  

Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ (ȮȽȿȳȴ) ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɖɚɜɚ-

əɌɜəɧɡ ɤɟəɞɚɎ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɟɞɚɣəɑəɔɫ ɝɚ-

ɝɞɚɫəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ əɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ 

ɩɞɌɛɑ ɔ ɐɗɫ ɚɢɑəɖɔ ɔ ɚɛɞɔɘɔɓɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɚɛɑɜɌɢɔɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɘɔɚɖɌɜɐɌ.  ȮȽȿȳȴ Ɏɧɛɚɗəɫɑɞɝɫ Ɏɚ Ɏɜɑɘɫ ɖɌɞɑ-

ɞɑɜɔɓɌɢɔɔ ɝɑɜɐɢɌ: ɘɔəɔɌɞɪɜəɧɕ ȿȳ-ɐɌɞɣɔɖ, 

ɜɌɝɛɚɗɚɒɑəəɧɕ əɌ ɖɚəɣɔɖɑ  ɖɚɜɚəɌɜəɚɏɚ  ɖɌɞɑ- 

ȾɌɍɗɔɢɌ ʈ1.    ȻɟɍɗɔɖɌɢɔɔ ɛɚ ȸȼ-ɞɚɘɚɏɜɌɠɔɔ. 

  
 

 

ȼɔɝ. 9.  ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ. 

ȭɑɗɌɫ ɝɞɜɑɗɖɌ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ ɛɜɚɡɚɐɔɘɚɏɚ 

ɘɌɘɘɌɜəɚɏɚ ɤɟəɞɌ ɖ ȻȹȬ. 
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ɞɑɜɌ, ɛɜɚɎɚɐɔɞɝɫ Ɏ ɛɜɚɝɎɑɞ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑ-

ɜɔɔ (ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɌ), ɝ ɛɚɘɚɥɨɪ Ɏɧɝɚɖɚ-

ɣɌɝɞɚɞəɧɡ ɓɎɟɖɚɎɧɡ Ɏɚɗə ɛɜɚɔɓɎɚɐɔɞɝɫ ɐɑɞɌɗɨ-

əɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏəɟɞɜɑəəɔɡ ɝɞɑəɚɖ Ɍɜɞɑɜɔɕ ɔ 

ɤɟəɞɚɎ [49].  Ȼɜɔ ȮȽȿȳȴ ɛɚɗɟɣɌɪɞ  ɛɚɛɑɜɑɣəɚɑ  

ɝɑɣɑəɔɑ ɖɌɖ Ɏəɟɞɜɔ ɝɚɝɟɐɌ, ɞɌɖ ɔ ɝɗɚɔ ɝɞɑəɚɖ 

ɝɌɘɚɕ Ɍɜɞɑɜɔɔ. ȰɌəəɧɕ ɘɑɞɚɐ ɚɛɜɑɐɑɗɫɑɞ 

ɝɞɜɟɖɞɟɜɟ ɍɗɫɤɖɔ, ɑɬ ɝɞɌɍɔɗɨəɚɝɞɨ, əɌɗɔɣɔɑ 

ɞɜɚɘɍɚɎ ɔ ɐɔɝɝɑɖɢɔɕ, Ɍ ɞɌɖɒɑ ɌɐɑɖɎɌɞəɚɝɞɨ 

ɟɝɞɌəɚɎɖɔ ɝɞɑəɞɚɎ (ȼɔɝ. 6).  

ȯɗɌɎəɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ ɘɑɞɚɐɌ ɫɎɗɫɪɞ-

ɝɫ ɐɚɜɚɏɚɎɔɓəɌ ɔ ɔəɎɌɓɔɎəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, 

əɑ ɛɚɐɡɚɐɫɥɑɏɚ ɐɗɫ ɜɟɞɔəəɚɏɚ ɛɜɔɘɑəɑəɔɫ.   

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ.  

ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝɑɜɐɢɌ ɛɚɓɎɚɗɫɑɞ əɑɔə-

ɎɌɓɔɎəɚ ɚɢɑəɔɞɨ ɛɜɚɡɚɐɔɘɚɝɞɨ ɛɜɚɖɝɔɘɌɗɨəɧɡ 

ɝɑɏɘɑəɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɖɚɜɚəɌɜəɧɡ 

ɤɟəɞɚɎ, ɏɗɚɍɌɗɨəɟɪ ɔ ɜɑɏɔɚəɌɗɨəɟɪ ɝɚɖɜɌɞɔ-

ɘɚɝɞɨ ɘɔɚɖɌɜɐɌ, ɝɑɜɐɑɣəɧɕ ɚɍɦɑɘ ɔ ɒɔɓəɑɝɛɚ-

ɝɚɍəɚɝɞɨ ɘɔɚɖɌɜɐɌ ɍɑɓ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑ-

əɔɫ [43].  (ȼɔɝ. 7, 8).                            

 ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ Ɏ ɚɢɑəɖɑ ɛɜɚɡɚɐɔɘɚɝɞɔ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɔ 

ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ȶȬ ɝɚɝɞɌɎɗɫɪɞ 90% (ȾɌɍɗ. 

ʈ1); ɞɑɘ əɑ ɘɑəɑɑ, ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ ȸȼ-ɖɚɜɚəɌɜɚɏɜɌɠɔɪ ɔɝɛɚɗɨɓɟɪɞ 

ɏɚɜɌɓɐɚ ɜɑɒɑ, ɣɑɘ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɪ, ɞɌɖ 

ɖɌɖ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ  ɔɘɑɑɞ əɔɓɖɚɑ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ (1,2 ð 1,4 ɘɘ), ɖɜɚɘɑ ɞɚɏɚ, 

ɐɗɫ ɛɚɗɟɣɑəɔɫ ȸȼ-ɔɓɚɍɜɌɒɑəɔɕ əɑɚɍɡɚɐɔɘɚ 

ɍɚɗɨɤɑɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ (ɝɖɌəɔɜɚɎɌəɔɫ).     

Kim et al. [32] ɛɜɚɎɑɗɔ ɛɑɜɎɚɑ ɘəɚɏɚɢɑə-

ɞɜɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɏɐɑ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɐɌəəɧɑ 109 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ ɍɑɓ ɓɌɐɑɜɒɖɔ ɐɧ-

ɡɌəɔɫ ɝ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɑɕ. ȴɝɝɗɑɐɚɎɌɞɑɗɔ ɚɞ-

ɘɑɣɌɪɞ, ɣɞɚ ɔɓɘɑəɑəɔɫ Ɏ ȷȶȬ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɞɜɬɡɝɚɝɟɐɔɝɞɧɘ ɛɚɜɌɒɑəɔɑɘ ȶȬ ɘɚɏɟɞ ɍɧɞɨ 

ɚɛɜɑɐɑɗɑəɧ ɝ əɑɖɚɞɚɜɚɕ ɟɎɑɜɑəəɚɝɞɨɪ ɟ ɚɏɜɌ-

əɔɣɑəəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 83%. ȺɐəɌɖɚ ɎɚɓɘɚɒəɌ 

ɚɢɑəɖɌ ɞɚɗɨɖɚ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɔ ɝɜɑɐəɔɡ ɝɑɏ-

ɘɑəɞɚɎ ȶȬ, Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɓ 759 ɝɑɏ-

ɘɑəɞɚɎ 636 ɝɑɏɘɑəɞɚɎ ɍɧɗɔ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɧ 

(ɛɜɚɖɝɔɘɌɗɨəɧɑ ɔ ɝɜɑɐəɔɑ). ȬɎɞɚɜɧ ɚɞɘɑɣɌɪɞ, 

ɣɞɚ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɚɏɜɌəɔɣɑəɔɕ ɘɑɞɚɐɌ ɫɎ-

ɗɫɑɞɝɫ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ (ɚɖɚɗɚ 

70 ɘɔəɟɞ), Ɍ ɞɌɖɒɑ  əɔɓɖɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ ð 42% ɔ əɔɓɖɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ 

ð 72%. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Nikolaou et al. [42] ɍɧɗɔ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɌəəɧɑ 20 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȼ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɝ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɕ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɑɕ; ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌ-

Ɏɔɗɔ 79% ɔ 70% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȸȼ-ɤɟəɞɚɏɜɌɠɔɫ ɞɌɖɒɑ əɑ əɌɤɗɌ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ Ɏ ɤɔɜɚɖɚɕ ɛɜɌɖɞɔɖɑ, ɞɌɖ ɖɌɖ Ɏɜɑɘɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɌɖ ɔ ɛɜɔ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ, ɐɚ-

 

ȼɔɝ. 10.   ɀɌɓɚɎɚ-ɖɚəɞɜɌɝɞəɚɑ ȸȼȾ 

ȭɑɗɌɫ ɝɞɜɑɗɖɌ ð ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ ɛɜɚɡɚɐɔɘɚɏɚ 

ɘɌɘɘɌɜəɚɏɚ ɤɟəɞɌ ɖ ȻȹȬ. 

 

ȼɔɝ. 12.  ȸȼȾ. 

Ⱥɐɔəɚɣəɧɑ ɝɜɑɓɧ ɘɌɘɘɌɜəɚɏɚ ɤɟəɞɌ. 

 

ȼɔɝ. 11.    ȸȼȾ-ɌəɏɔɚɏɜɌɠɔɫ. 

ȸȴȻ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɘɌɘɘɌɜəɚɏɚ ɤɟəɞɌ ɖ ȻȹȬ ɝ 

ɟɣɌɝɞɖɚɘ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ. 
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ɝɞɌɞɚɣəɚ ɐɗɔɞɑɗɨəɚɑ - ɚɖɚɗɚ 45-55 ɘɔəɟɞ; ɚɞɘɑ-

ɣɌɑɞɝɫ əɔɓɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ 

(ȼɔɝ. 9, 10), ɖɜɚɘɑ ɞɚɏɚ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɌɜɞɑɠɌɖ-

ɞɧ ɚɞ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɝɖɜɑɛɚɖ (ȼɔɝ. 11, 12). 

ȸȽȶȾ-ɤɟəɞɚɏɜɌɠɔɫ. 

ȹɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɝɟɥɑɝɞɎɟɑɞ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɍɚɞ, ɛɚɝɎɫɥɑəəɧɡ ɝɚɛɚɝɞɌɎɗɑəɔɪ ɔə-

ɞɑɜɎɑəɢɔɚəəɚɕ ɤɟəɞɚɏɜɌɠɔɔ ɔ ȸȽȶȾ-

ɤɟəɞɚɏɜɌɠɔɔ, ɛɚɖɌɓɧɎɌɪɥɔɑ Ɏɧɝɚɖɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ. 

ȶɌɖ ɍɧɗɚ ɝɖɌɓɌəɚ ɜɌəəɑɑ, ɑɥɬ Ɏ 1997 ɏ. S. 

Achenbach ɑt al. [9] ɚɛɟɍɗɔɖɚɎɌɗɔ ɛɑɜɎɚɑ ɝɚɚɍ-

ɥɑəɔɑ ɚ ɛɚɗɟɣɑəɔɔ ɞɜɑɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɤɟəɞɚɎ ɝ ɛɚɘɚɥɨɪ ɉȷȾ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 100 ɔ 97% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ, ɛɜɔ ɛɚɫɎɗɑəɔɔ 

əɚɎɧɡ ɝɔɝɞɑɘ ɝ ɍɚɗɨɤɔɘ ɣɔɝɗɚɘ ɐɑɞɑɖɞɚɜɚɎ 

ɚɢɑəɔɎɌɗɔɝɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑ-

ɞɚɐɌ. 

ȹɌ 4-ɡ ɝɛɔɜɌɗɨəɧɡ ɝɔɝɞɑɘɌɡ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɔ Ropers ɑt al., 2001 [44], ɍɧɗɚ Ɏɖɗɪɣɑəɚ 65 

ɛɌɢɔɑəɞɚɎ ð 182 ɤɟəɞɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 92% ɔ 95% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Marano et al., 

2004 [39], ɍɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ 57 ɛɌɢɔɑəɞɚɎ ð 

122 ɤɟəɞɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 89% ɔ 95% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȹɌ 16-ɝɛɔɜɌɗɨəɧɡ ɝɔɝɞɑɘɌɡ Ɏ ɔɝɝɗɑɐɚɎɌ-

əɔɔ Schlosser et al., 2004 [48], ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 

48 ɛɌɢɔɑəɞɚɎ ð 131 ɤɟəɞ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 92% ɔ 97% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Andres et al., 

2006 [11], ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 32 ɛɌɢɔɑəɞɌ ð 94 

ɤɟəɞɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 100% ɔ 98% ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ Aysel T¿rkvatan ɑt al., 2009 [12], 

ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ  102 ɛɌɢɔɑəɞɌ ð236 ɤɟəɞɌ, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ  ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚ-

ɝɞɌɎɗɫɗɔ  91,4 ɔ 98,5 % ɝɚɚɞɎɑɞɝɞɎɑəəɚ.   

ȹɌ 64 ɝɛɔɜɌɗɨəɧɡ ɝɔɝɞɑɘɌɡ Dikkers et al., 

2007 [19], ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 34 ɛɌɢɔɑəɞɌ ð 69 

ɤɟəɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 100 ɔ 99% ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɔ Jabara et al., 2007 [29], ɍɧɗɚ ɚɍ-

ɝɗɑɐɚɎɌəɚ 50 ɛɌɢɔɑəɞɚɎ ð 147 ɤɟəɞɚɎ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 

95% ɔ 100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

Ropers et al., 2006 [45], ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 50 ɛɌ-

ɢɔɑəɞɚɎ ð 138 ɤɟəɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 100% ɔ 94% ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ; Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Nazeri et al., 2010 

[41], ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 89 ɛɌɢɔɑəɞɚɎ ð 287 ɤɟə-

ɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ 

ɝɚɝɞɌɎɔɗɔ 98% ɔ 97% ɝɚɚɞɎɑɞɝɞɎɑəəɚ; Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ Tochii et al., 2010  [51],  ɍɧɗɚ ɚɍɝɗɑɐɚ-

ɎɌəɚ 19 ɛɌɢɔɑəɞɚɎ ð 90 ɤɟəɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 100 % 

ɔ 93%.  

ȴɓ ɜɑɓɟɗɨɞɌɞɚɎ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ 64-ɡ ɝɛɔ-

ɜɌɗɨəɧɑ ɝɔɝɞɑɘɧ ɔɘɑɪɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

4-ɡ ɔ 16-ɞɔ ɝɛɔɜɌɗɨəɧɘɔ (ȼɔɝ. 13, 14), ɣɞɚ ɐɚ-

ɝɞɔɏɌɑɞɝɫ ɓɌ ɝɣɬɞ ɟɘɑəɨɤɑəɔɫ ɝɞɑɛɑəɔ Ɍɜɞɑ-

ɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, 

ɎɝɗɑɐɝɞɎɔɑ ɟɎɑɗɔɣɑəɔɫ ɝɖɚɜɚɝɞɔ ɚɍɚɜɚɞɌ ɞɜɟɍɖɔ 

ɐɚ 330-420 ɘɝ (16 ɝɛɔɜɌɗɑɕ ð 375 -500 ɘɝ), ɟɎɑ-

ɗɔɣɑəɔɫ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ 0,4-0,6 ɘɘ 

(16 ɝɛɔɜɌɗɑɕ ð 0,75), Ɍ ɞɌɖɒɑ ɟɘɑəɨɤɑəɔɫ Ɏɜɑ-

ɘɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɐɚ 165-210 ɘɝ (16 ɝɛɔɜɌ-

ɗɑɕ ð 188 -250 ɘɝ) [47]. 

ȶɜɚɘɑ ɝɚɛɚɝɞɌɎɔɘɚɝɞɔ ɘɑɞɚɐɚɎ, ɔɝɝɗɑɐɚ-

ɎɌɞɑɗɔ ɚɢɑəɔɎɌɗɔ ɛɜɚɡɚɐɔɘɚɝɞɨ ɤɟəɞɚɎ Ɏ ɜɌɓ-

əɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ.  

Ȯ ɜɌɍɚɞɑ Hosseinali Bassri ɑt al., 2009 [27], 

əɌ 16-ɞɔ ɝɛɔɜɌɗɨəɚɘ ɞɚɘɚɏɜɌɠɑ ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɛɜɚɡɚɐɔɘɚɝɞɨ ɌɚɜɞɚɖɚɜɚəɌɜəɧɡ ɔ ɘɌɘɘɌɜɚɖɚ-

ɜɚəɌɜəɧɡ ɤɟəɞɚɎ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ð ɣɑɜɑɓ ɚɐəɟ əɑɐɑɗɪ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

Ɏɖɗɪɣɑəɚ 107 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɝɔɘɛɞɚɘɚɎ Ɏɚɓɚɍ-

əɚɎɗɑəɔɫ ɝɞɑəɚɖɌɜɐɔɔ;  Ɏɝɑɏɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌ-

əɚ 366 ɤɟəɞɚɎ ð 166 ɌɜɞɑɜɔɌɗɨəɧɡ ɔ 250 Ɏɑ-

əɚɓəɧɡ ɤɟəɞɚɎ, ɣɑɜɑɓ əɑɐɑɗɪ ɛɚɝɗɑ ȬȶɄ ɚɞɘɑ-

ɣɌɗɌɝɨ ɚɖɖɗɪɓɔɫ 6 ɌɜɞɑɜɔɌɗɨəɧɡ ɤɟəɞɚɎ ð 5% ɔ 

26 Ɏɑəɚɓəɧɡ ɤɟəɞɚɎ ð 10,4%.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ  Yu Mi Jeong ɑt al., 2009 

[30]., ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 64-

ɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɣɑɜɑɓ 15 

ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌ-

əɔɫ, ɐɌəəɧɑ ɝɚɛɚɝɞɌɎɗɫɗɔ ɝ ɔəɎɌɓɔɎəɚɕ ɖɚɜɚ-

əɌɜɚɏɜɌɠɔɑɕ; Ɏɝɑɏɚ  Ɏ  ɔɝɝɗɑɐɚɎɌəɔɔ ɟɣɌɝɞɎɚɎɌ- 

 

ȼɔɝ. 13.  ȶȾ-ɤɟəɞɚɏɜɌɠɔɫ. Ⱥɍɦɑɘəɧɕ ɜɑəɐɑ-

ɜɔəɏ. 

ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ð ɛɜɚɡɚɐɔɘɧɕ ɘɌɘɘɌɜɚɖɚɜɚ-

əɌɜəɧɕ ɤɟəɞ ɖ ȻȹȬ,  ɍɑɗɌɫ ɝɞɜɑɗɖɌ - ɛɜɚɡɚɐɔɘɧɕ 

ɌɚɜɞɚɖɚɜɚəɌɜəɧɕ ɤɟəɞ ɖ ȻȶȬ, ɝɔəɔɑ ɝɞɜɑɗɖɔ ð 

ɚɖɖɗɪɓɔɜɚɎɌəəɧɑ Ɏɑəɚɓəɧɑ ɤɟəɞɧ çɛɑəɨɖɔè. 
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ɗɔ 24 ɛɌɢɔɑəɞɌ, ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 65 

ɤɟəɞɚɎ ɔɓ əɔɡ 45 ɌɜɞɑɜɔɌɗɨəɧɡ ɤɟəɞɚɎ ɔ 20 

Ɏɑəɚɓəɧɡ ɤɟəɞɚɎ. Ȼɚ ɐɌəəɧɘ ȶȬȯ 62 ɤɟəɞɌ 

ɚɖɌɓɌɗɔɝɨ ɛɜɚɡɚɐɔɘɧ, ɟ ɞɜɑɡ ɤɟəɞɚɎ ɎɧɫɎɔɗɔ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ. ȸȽȶȾ 

ɞɌɖɒɑ ɚɛɜɑɐɑɗɔɗɚ ɛɜɚɡɚɐɔɘɚɝɞɨ 62 ɤɟəɞɚɎ, ɚɐ-

əɌɖɚ ɛɜɚɡɚɐɔɘɚɝɞɨ ɞɜɑɡ ɤɟəɞɚɎ ɍɧɗɌ ɓɌɞɜɟɐəɑ-

əɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑə-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ ð 67%, 97%, 50% ɔ 98% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɜɌɍɚɞɌɡ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɚɞɘɑɣɌ-

ɑɞɝɫ ɛɜɚɞɔɎɚɛɚɗɚɒəɌɫ ɝɔɞɟɌɢɔɫ (ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ): Ɏ 

ɜɌɍɚɞɑ  P.G. Campbell ɑt al., [14] ɚɍɝɗɑɐɚɎɌɗɌɝɨ 

ɏɜɟɛɛɌ ɔɓ 130 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɜɔɓəɌɖɚɎ Ɏɚɓɚɍ-

əɚɎɗɑəɔɫ ɝɞɑəɚɖɌɜɐɔɔ. ȴɓ 130 ɛɌɢɔɑəɞɚɎ ɞɚɗɨ-

ɖɚ 7 ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ-

ɤɟəɞɚɏɜɌɠɔɫ Ɏ ɞɑɣɑəɔɑ ɛɚɗɟɏɚɐɌ (ɣɑɜɑɓ 2 ɘɑɝɫ-

ɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ), ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 16 

ɤɟəɞɚɎ, ɔɓ ɖɚɞɚɜɧɡ ɚɖɖɗɪɓɔɔ ɛɚɐɎɑɜɏɗɔɝɨ 2, 

ɣɞɚ ɝɚɝɞɌɎɔɗɚ 12,5 %;  ɐɌəəɌɫ ɢɔɠɜɌ ɝɚɛɚɝɞɌ-

ɎɔɘɌ  ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɑɜ-

Ɏɚɏɚ ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ [22, 44]; ɖ ɖɚəɢɟ 

ɛɑɜɎɚɏɚ ɏɚɐɌ ɩɞɌ ɢɔɠɜɌ ɛɜɔɍɗɔɒɌɑɞɝɫ ɖ 16% 

[44, 25]. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɘɚəɝɞɜɔɜɟɑɞ 

ɝɚɛɚɝɞɌɎɔɘɧɕ ɟɜɚɎɑəɨ ɚɖɖɗɪɓɔɕ Ɏ ɞɑɣɑəɔɑ 1 

ɏɚɐɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ, əɚ Ɏ ɖɚɏɚɜɞɑ ɛɌɢɔɑəɞɚɎ 

ɍɑɓ ɝɔɘɛɞɚɘɚɎ. ȺɐəɌɖɚ ɝɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɝɞɚɗɨ ɘɌɗɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ əɑ ɫɎɗɫɑɞɝɫ 

ɐɚɝɞɚɎɑɜəɧɘ ɐɗɫ ɎɧɎɚɐɚɎ. Ƀɞɚ əɑɗɨɓɫ ɝɖɌɓɌɞɨ ɚ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ȸȽȶȾ-ɤɟəɞɚɏɜɌɠɔɫ Ɏ ɛɑɜɔɚɐ ɚɞ 1 ɏɚɐɌ ɐɚ 10 

ɗɑɞ;  Ɏ əɑɬ Ɏɚɤɗɚ 90 ɛɌɢɔɑəɞɚɎ ð 203 ɤɟəɞɌ, 

ɔɘɑɗɌɝɨ ɚɖɖɗɪɓɔɫ 42 ɤɟəɞɚɎ (20,7%). Ȭəɏɔɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌɖɒɑ ɛɚɖɌɓɧɎɌɪɞ, 

ɣɞɚ ɝ ɖɌɒɐɧɘ ɏɚɐɚɘ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 6 ɗɑɞ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɖɖɗɪɓɔɫ 1-2% ɤɟəɞɚɎ, ɚɞ 6 ɗɑɞ - 

ɐɚ 4% Ɏ ɏɚɐ. Ȼɜɔ ɩɞɚɘ 10-ɗɑɞəɫɫ ɛɜɚɡɚɐɔɘɚɝɞɨ 

ɤɟəɞɚɎ ɝɚɝɞɌɎɗɫɑɞ 60% ɔ ɞɚɗɨɖɚ 50% ɤɟəɞɚɎ 

ɚɝɞɌɪɞɝɫ ɍɑɓ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑ-

əɚɓɚɎ [44, 25]. Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɔɓ 33 ɣɑɗɚ-

Ɏɑɖ, ɚɍɝɗɑɐɚɎɌəəɧɡ ɣɑɜɑɓ 10 ɗɑɞ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ, ɔɘɑɗɌɝɨ ɚɖɖɗɪɓɔɫ 33,3% ɤɟəɞɚɎ, ɣɞɚ əɑ-

ɝɖɚɗɨɖɚ əɔɒɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɐɌəəɧɡ, əɚ, 

ɖɌɖ ɍɧɗɚ ɝɖɌɓɌəɚ ɜɌəɑɑ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɛɌɢɔɑəɞɧ ɍɑɓ ɝɔɘɛɞɚɘɚɎ ɎɚɓɚɍəɚɎ-

ɗɑəɔɫ ɝɞɑəɚɖɌɜɐɔɔ. 

ȶɚəɞɜɚɗɨ ɓɌ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɔ ɛɜɚɎɑɐɑ-

əɔɑ ɌɐɑɖɎɌɞəɚɕ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌɛɔɔ ɛɚɖɌɓɌ-

ɗɔ ɓɌɘɑɐɗɑəɔɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɖɚɜɚəɌɜəɧɡ ɤɟəɞɚɎ, ɣɞɚ 

Ɏɑɐɑɞ ɖ ɟɗɟɣɤɑəɔɪ ɛɜɚɏəɚɓɌ ɛɚɝɗɑ ȬȶɄ  [15, 

53].  ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, ɎɚɓəɔɖɌɑɞ ɛɚɞɜɑɍəɚɝɞɨ Ɏ 

ɎɧɫɎɗɑəɔɔ ɛɌɢɔɑəɞɚɎ, ɛɚɐɎɑɜɒɑəəɧɡ ɜɌəəɑɕ 

ɚɖɖɗɪɓɔɔ ɤɟəɞɚɎ, ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɔɓɘɑəɑ-

əɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ, ɍɟɐɨ ɞɚ ɍɚɗɑɑ ɌɏɜɑɝɝɔɎəɚɑ 

ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɔɗɔ ɔəɞɑɜɎɑəɢɔɚə-

əɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɛɜɑɐɚɞ-

ɎɜɌɥɑəɔɑ ɐɌɗɨəɑɕɤɑɕ ɚɖɖɗɪɓɔɔ ɤɟəɞɚɎ ɔ, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ, ɟɘɑəɨɤɑəɔɑ ɜɔɝɖɌ ɎəɑɓɌɛəɚɕ ɖɚɜɚ-

əɌɜəɚɕ ɝɘɑɜɞɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɖɖɗɪɓɔɔ ɖɚɜɚəɌɜəɧɡ ɤɟəɞɚɎ ɘɚɒəɚ ɜɑɖɚɘɑə-

ɐɚɎɌɞɨ Ɏɧɛɚɗəɑəɔɑ  ȸȽȶȾ-ɤɟəɞɚɏɜɌɠɔɔ, ɚɍɗɌ-

ɐɌɪɥɑɕ ɜɫɐɚɘ ɞɌɖɔɡ ɛɜɑɔɘɟɥɑɝɞɎ, ɖɌɖ əɑɔə-

ɎɌɓɔɎəɚɝɞɨ, Ɏɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ  ɜɌɓɜɑ-

ɤɑəɔɑ ɔ  ɍɧɝɞɜɚɞɌ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ.
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ɑɗɨ.   

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚɜɚəɌɜɚ- ɔ ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɑɕ ɟ ɛɌɢɔɑəɞɚɎ 

ɛɑɜɑɐ ɘɌɘɘɌɜɚɖɚɜɚəɌɜəɧɘ (ȸȶɄ) ɔ ɌɚɜɞɚɖɚɜɚəɌɜəɧɘ (ȬȶɄ) ɤɟəɞɔɜɚɎɌəɔɑɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɖɗɪɣɑəɚ 130 ɛɌɢɔɑəɞɚɎ, Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɔ ɔəɎɌɓɔɎəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɔɓ əɔɡ 44 ɛɌɢɔɑəɞɌɘ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ȸȽȶȾ ɔ ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ). 

ȼɑɓɟɗɨɞɌɞɧ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ȸȽȶȾ-ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ Ɏ ɝɜɌɎ-

əɑəɔɔ ɝ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɑɕ ɝɚɝɞɌɎɔɗɔ 99% ɔ 99,6% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȻɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ (ȻȻɂ), ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌ-

ɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ (ȺȻɂ) ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ (ȰȾ) ɘɑɞɚɐɌ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ ɝɚɝɞɌɎɔɗɔ 99,6%, 99,4%, 99,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  Ȯɧɝɚɖɔɕ ɖɚɩɠ-

ɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɘɑɞɚɐɌ ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ Ɏɑəɞɜɔɖɟɗɚ-

ɏɜɌɠɔɔ ɝɚɝɞɌɎɔɗ 0,81 ɛɜɔ p Ò 0,01, ɣɞɚ  ɏɚɎɚɜɔɞ ɚ ɝɔɗɨəɚɕ ɗɔəɑɕəɚɕ ɝɎɫɓɔ. Ƚɜɑɐəɫɫ 

ɜɌɓəɚɝɞɨ ɘɑɒɐɟ ɔɓɘɑɜɑəɔɫɘɔ ɝɚɝɞɌɎɗɫɑɞ ð4,6, ɣɞɚ ɏɚɎɚɜɔɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɝɔɝɞɑɘəɚɏɚ 

ɜɌɝɡɚɒɐɑəɔɫ.   

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɜɔ ɝɜɌɎəɑəɔɔ ɘɑɞɚɐɚɎ ȸȽȶȾ-ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ 

ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ, ɣɞɚ ȸȽȶȾ ɫɎɗɫɑɞɝɫ 

Ɏɧɝɚɖɚɞɚɣəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɚɢɑəɖɔ 

ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ ȷȲ. ȺɐəɌɖɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚ-ɛɜɑɒəɑɘɟ ɝɚɡɜɌəɫɪɞɝɫ ɚɏɜɌ-

əɔɣɑəɔɫ ɘɑɞɚɐɌ ɞɌɖɔɑ, ɖɌɖ ɎɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɍɜɔɞɘɔɫ ɔ 

ɎɧɝɚɖɌɫ ɣɌɝɞɚɞɌ ɝɑɜɐɑɣəɧɡ ɝɚɖɜɌɥɑəɔɕ. 

ȮɧɎɚɐɧ. 

1. ȸȽȶȾ-ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚɞɚɣəɧɘ, ɩɠɠɑɖɞɔɎəɧɘ ɔ əɑɔə-

ɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. 

2. ȽɚɛɚɝɞɌɎɔɘɚɝɞɨ ɐɌəəɧɡ ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ Ɏɑə-

ɞɜɔɖɟɗɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɏɚɎɚɜɔɞɨ ɚ Ɏɖɗɪɣɑəɔɔ Ɏ ɖɚɘɛɗɑɖɝəɧɕ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɝɑɜɐɢɌ ɘɑɞɚɐɚɘ ȸȽȶȾ ɐɌəəɟɪ ɘɑɞɚɐɔɖɟ. 

3. ȸɑɞɚɐ ȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌə ɖ ɛɜɔɘɑəɑəɔɪ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɑ ɖɌɖ ɌɗɨɞɑɜəɌɞɔɎɌ ɞɜɌɐɔɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ, 
ɠɜɌɖɢɔɫ ɎɧɍɜɚɝɌ. 
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ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

ȴəɝɞɔɞɟɞ ɖɌɜɐɔɚɗɚɏɔɔ 

ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ 

ɀȯȭȿ "ȼɚɝɝɔɕɝɖɔɕ ɖɌɜ-

ɐɔɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɖɚɘ-

ɛɗɑɖɝ ȸɔəɓɐɜɌɎɌ ȼɀ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 
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CAPABILITIES OF MULTISLICE COMPUTED TOMOGRAPHY IN THE EVALLUATION OF 

CORONARY ARTERIES AND VENTRICULOGRAPHY VERSUS INTERVENTIONAL 

CORONARY AND VENTRICULOGRAPHY 

 

Ternovoy S.K., Nikonova M.E., Akchurin R.S., Fedotenkov I.S., Shiryaev A.A.  
 

urpose.  

Assess the potential of the method, MSCT coronary angiography and ventriculo g-

raphy versus interventional coronary and ventriculography in patients before CABG.  

Materials and Methods.  

The study included 130 patients, all patients underwent coronar y angiography, MSCT and 

invasive coronary angiography, of which 44 patients underwent MDCT and interventional 

ventriculography of the left ventricle (LV).  

Results.  

The sensitivity and specificity of MSCT coronary angiography, compared with interventional 

coronaroangiography were 99% and 99.6%, respectively. Positive predictive value (PPV), 

negative predictive value (NPV) and diagnostic accuracy (DA) of   MSCT coronary ang i-

ography was 99.6%, 99.4%, 99.5%, respectively. High correlation coefficient method MSC T-

ventriculography and interventional ventriculography was 0.81 at p Ò 0,01, indicates a 

strong linear relationship. The average difference between the measurements is -4.6, ind i-

cat ing no systematic differences.  

Talk.  

These data comparison method MSCT -coronaroangiography, ventriculography and Interve n-

tional coronaroangiography, ventriculography demonstrate that MSCT is highly accurate 

method of diagnosis of coronary artery atherosclerosis and assess left ventricular ejection 

fraction. However, it should be noted that there are still limitations of the method, such as 

the expression of calcification of the coronary arteries, arrhythmia and high heart rate.  

Conclusions.  

1. MSCT coronary angiography is highly accurate, effective and non -invasive method for d i-

agnosis of coronary artery lesions.  

2. Comparability of data MDCT ventriculography and Interventional ventriculography su g-

gests the inclusion of an integrated algorithm for the examination of the heart using MSCT 

this technique.  

3. MSCT method can be recomme nded for use in clinical practice as an alternative to trad i-

tional coronaroangiography and ventriculography.  

 
Keywords: multidetector computed tomography, MSCT -coronary ang i-

ography, ventriculography of the left ventricle, ejection fraction, coronary artery . 
 
 

 

ɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎɗɫ-

ɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ, 

ɑɒɑɏɚɐəɚ Ɏ ɘɔɜɑ ɚɞ ɝɑɜɐɑɣəɚ ɝɚɝɟɐɔ-

ɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ (ȽȽȳ) ɟɘɔɜɌɑɞ ɚɖɚɗɚ 17 ɘɗə. 

ɣɑɗɚɎɑɖ, Ɏ ȼɚɝɝɔɔ ð 1,3 ɘɔɗɗɔɚəɌ ɣɑɗɚɎɑɖ, ɔɓ 

əɔɡ ɚɖɚɗɚ 600 000 ɣɑɗɚɎɑɖ ð ɚɞ ȴȭȽ. Ȯ ɚɍɥɑɕ 

ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ Ɏ ȼɚɝɝɔɔ Ɏ 2000 ɏɚɐɟ ȽȽȳ 

ɫɎɗɫɗɔɝɨ ɛɜɔɣɔəɚɕ ɝɘɑɜɞəɚɝɞɔ Ɏ 55,3 % ɝɗɟɣɌ-

ɑɎ [1].        

Ƚɘɑɜɞəɚɝɞɨ ɚɞ ɍɚɗɑɓəɑɕ ɝɔɝɞɑɘɧ ɖɜɚɎɚ-

ɚɍɜɌɥɑəɔɫ Ɏ ȼɚɝɝɔɔ Ɏ ɛɑɜɎɧɑ 7 ɘɑɝɫɢɑɎ 2012 

ɏɚɐɌ ɝɚɝɞɌɎɔɗɌ 747,1 ɣɑɗɚɎɑɖɌ əɌ 100 ɞɧɝɫɣ 

əɌɝɑɗɑəɔɫ. ɉɞɚ əɑɝɖɚɗɨɖɚ ɘɑəɨɤɑ, ɣɑɘ Ɏ 2011 

ɏɚɐɟ, ɖɚɏɐɌ ɛɚɖɌɓɌɞɑɗɨ ɍɧɗ 781 əɌ 100 ɞɧɝɫɣ 

[2].  

Ƚɜɑɐɔ Ɏɝɑɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɔɤɑɘɔɣɑɝɖɌɫ  ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎ-

ɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ, ɚɖɚɗɚ 

600 000 ɣɑɗɚɎɑɖ Ɏ ɏɚɐ. ȺɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ȴȭȽ 

ɫɎɗɫɑɞɝɫ ɚɞɗɚɒɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫ-

ɤɑɖ Ɏ ɖɟɛəɧɡ ɔ ɝɜɑɐəɔɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. 

Ȭɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ  Ɍɜɞɑɜɔɕ  əɌɣɔəɌɑɞɝɫ  

P 

ȴ 

ȾɌɍɗɔɢɌ ʈ1.   ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȶȴȹ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɑɕ. 

ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ȶɚɗɔɣɑɝɞɎɚ % 

ȮɚɓɜɌɝɞ 59Ñ8,6 ɗɑɞ - 
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əɑɚɒɔɐɌəəɚ, ɞɌɖ ɖɌɖ ɍɗɫɤɖɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɑ-

ɜɌɎəɚɘɑɜəɚ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. ȼɌɝɛɜɑɐɑ-

ɗɑəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ ɚɣɑəɨ ɎɌɜɔ-

Ɍɍɑɗɨəɚ,  ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɝɎɚɑɎɜɑɘɑəəɚɑ ɎɧɫɎ-

ɗɑəɔɑ ɔ ɟɝɛɑɤəɚɑ ɗɑɣɑəɔɑ ɫɎɗɫɪɞɝɫ ɖɜɌɕəɑ 

ɎɌɒəɧɘɔ ɔ ɌɖɞɟɌɗɨəɧɘɔ ɓɌɐɌɣɌɘɔ ɝɚɎɜɑɘɑə-

əɚɕ ɘɑɐɔɢɔəɧ.  

 çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɚɢɑəɖɑ ɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɫɎɗɫɑɞɝɫ ɔəɎɌ-

ɓɔɎəɌɫ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ (ȶȬȯ) [3], ɚɐəɌɖɚ 

ɩɞɚɞ ɘɑɞɚɐ ɝɚɛɜɫɒɑə ɝ ɜɔɝɖɚɘ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɚɝɗɚɒəɑəɔɕ   ɞɌɖɔɡ,   ɖɌɖ   ɔəɠɌɜɖɞ   ɘɔɚɖɌɜɐɌ  

(ȴȸ), ɚɝɞɜɚɑ əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ (Ⱥȹȸȶ), əɌɜɟɤɑəɔɫ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ, 

əɑɌɐɑɖɎɌɞəɌɫ ɏɑɘɚɐɔəɌɘɔɖɌ, ɛɑɜɠɚɜɌɢɔɫ 

ɝɑɜɐɢɌ, ɞɜɌɎɘɌ ɝɚɝɟɐɚɎ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ  ɐɚ-

ɝɞɟɛɌ [3,4].  

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ð əɑɔəɎɌɓɔɎəɧɕ 

ɘɑɞɚɐ,  ɛɚɓɎɚɗɫɪɥɔɕ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɛɜɚɝɎɑɞ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ Ɏɧɝɚɖɚɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚɝɞɨɪ, ɛɚɓɎɚɗɫɪɥɔɕ ɔɓɍɑ-

ɒɌɞɨ ɚɝɗɚɒəɑəɔɕ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ȶȬȯ.  

Ȯ ɖɟɛəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Mowatt et al., 

Heart [5] ɍɧɗ ɛɜɚɔɓɎɑɐɑə ɘɑɞɌ-ɌəɌɗɔɓ 40 ɜɌɓ-

ɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ ɝɜɌɎəɔɎɌɗɔ 

ȶȬȯ ɝ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɑɕ. Ȯɝɑɏɚ  ɍɧɗɚ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 1286 ɛɌɢɔɑəɞɚɎ ɔ 14199 

ɝɑɏɘɑəɞɚɎ. ȬəɌɗɔɓ ɛɜɚɔɓɎɚɐɔɗɝɫ ɚɞɐɑɗɨəɚ ɛɚ 

ɛɌɢɔɑəɞɌɘ ɔ ɛɚ ɝɑɏɘɑəɞɌɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ. Ȼɜɔ ɌəɌɗɔɓɑ ɛɚ ɛɌɢɔɑəɞɌɘ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ ð 99% 

(97-99%) ɔ 89% (83-94%). ȻɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ ð 93% (64 -

100%). ȹɑɔəɎɌɓɔɎəɌɫ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ 

ɘɚɒɑɞ ɝɞɌɞɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɢɑəɖɔ ɛɜɚɡɚ-

ɐɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ⱥɐəɚɘɚɘɑəɞəɚ ɝ ɚɢɑəɖɚɕ ɛɜɚɡɚɐɔɘɚɝɞɔ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɎɚɓɘɚɒəɌ ɚɢɑəɖɌ ɠɜɌɖ-

ɢɔɔ ɎɧɍɜɚɝɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȼɚɐɝɣɑɞ ɠɜɌɖ-

ɢɔɔ ɎɧɍɜɚɝɌ  ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɔɘɑɑɞ ɎɌɒəɚɑ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɚɑ ɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ 

ɐɗɫ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪɥɔɡ ɐɔɝɠɟəɖɢɔɑɕ ɗɑɎɚ-

ɏɚ ɒɑɗɟɐɚɣɖɌ (ȷȲ) [6,7,8]. Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ Koki 

Nakamura et al.[9] ɝɜɌɎəɔɎɌɗɔ ɀȮ ȷȲ ɘɑɞɚɐɌɘɔ 

ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ 

ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɟ 71 ɛɌɢɔɑəɞɌ, ɖɚɩɠɠɔɢɔ-

ɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɝɚɝɞɌɎɔɗ  0,836 (ɜ=0,01). 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ Ɏ ɝɜɌɎ-

əɑəɔɔ ɝ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚɜɚəɌɜɚ- ɔ Ɏɑəɞɜɔ-

ɖɟɗɚɏɜɌɠɔɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɛɑɜɑɐ ɘɌɘɘɌɜɚɖɚɜɚ-

əɌɜəɧɘ (ȸȶɄ) ɔ ɌɚɜɞɚɖɚɜɚəɌɜəɧɘ (ȬȶɄ) ɤɟə-

ɞɔɜɚɎɌəɔɑɘ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

130 ɛɌɢɔɑəɞɌɘ ɓɌ əɑɐɑɗɪ ɛɑɜɑɐ ɛɜɑɐ-

ɝɞɚɫɥɑɕ ɚɛɑɜɌɢɔɑɕ ȬȶɄ/ȸȶɄ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɔɓ əɔɡ 44 ɛɌɢɔɑəɞɌɘ -  

ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

(ȷȲ). Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ  ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ Ɏɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ ȶȬȯ Ɏ ɞɑɣɑəɔɑ 6 ɘɑ-

ɝɫɢɑɎ ɐɚ ɚɛɑɜɌɢɔɔ ȬȶɄ/ȸȶɄ, ɔɓ əɔɡ 44 ɛɌɢɔ-

 

ȼɔɝ. 1. Ƚɑɏɘɑəɞɧ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɚ-

ɏɗɌɝəɚ ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚ-

ɗɚɏɚɎ (ȬȹȬ). 

  

ȼɔɝ. 2. ȬɎɞɚɘɌɞɔɣɑɝɖɌɫ ɞɜɌɝɝɔɜɚɎɖɌ ɩəɐɚɖɌɜ-

ɐɔɌɗɨəɚɏɚ ɖɚəɞɟɜɌ. 

ȼɔɝ. 3.  ȼɟɣəɌɫ ɞɜɌɝɝɔɜɚɎɖɌ ɩəɐɚɖɌɜɐɔɌɗɨəɚɏɚ 

ɖɚəɞɟɜɌ. 
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ɑəɞɌɘ ɞɌɖɒɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɖɚɜɚəɌɜɚɎɑəɞɜɔ-

ɖɟɗɚɏɜɌɠɔɫ.   

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

59Ñ8,6 ɗɑɞ, ɛɜɑɚɍɗɌɐɌɗɔ ɛɌɢɔɑəɞɧ ɘɟɒɝɖɚɏɚ 

ɛɚɗɌ 108(83,07%), ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ (ȴȸ) Ɏ 

ɌəɌɘəɑɓɑ ɔɘɑɗɔ 78(73%). (ȾɌɍɗ. 1). 

ȴɝɝɗɑɐɚɎɌəɔɑ  ɍɧɗɚ  Ɏɧɛɚɗəɑəɚ  əɌ ɞɚɘɚ- 

ɏɜɌɠɑ  Aquilion 64 (Toshiba, Japan). Ȯɚɓɘɚɒ-

əɚɝɞɨ Ɏɖɗɪɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ  

(ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ)  ɍɧɗɌ ɝɚɏɗɌɝɚɎɌəɌ ɝ ɗɑɣɌ-

ɥɔɘ ɎɜɌɣɚɘ, ɖɜɚɘɑ ɞɚɏɚ, ɝ ɖɌɒɐɧɘ ɛɌɢɔɑəɞɚɘ 

ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɍɑɝɑɐɌ ɚ əɌɗɔɣɔɔ ɛɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɕ ɖ ɛɜɚɎɑɐɑəɔɪ ɛɜɚɢɑɐɟɜɧ (əɑɜɑɏɟɗɫɜəɧɕ 

ɛɟɗɨɝ, Ɍɗɗɑɜɏɔɫ əɌ ɕɚɐɝɚɐɑɜɒɌɥɔɕ ɖɚəɞɜɌɝɞ-

əɧɕ ɛɜɑɛɌɜɌɞ, ɛɚɣɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (ɟɜɚ-

Ɏɑəɨ ɖɜɑɌɞɔəɔəɌ əɑ ɍɚɗɑɑ 115 ɘɖɘɚɗɨ/ɗ)). ȹɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ ɛɑɜɑɐ  ɔɝɝɗɑɐɚɎɌəɔɑɘ ɟ Ɏɝɑɡ  ɛɌɢɔ- 

ɑəɞɚɎ ɐɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗ ɝɚɍɜɌə Ɍɗɗɑɜɏɚɗɚɏɔɣɑ-

ɝɖɔɕ ɌəɌɘəɑɓ, ɛɚɗɟɣɑəɚ ɔəɠɚɜɘɔɜɚɎɌəəɚɑ ɝɚ-

ɏɗɌɝɔɑ əɌ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ȯɚ 

Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɗɚɖɞɑɎɟɪ Ɏɑəɟ ɛɌɢɔɑəɞɚɎ 

ɎɎɚɐɔɗɔ əɑɔɚəəɧɕ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ 

Optiray (Tyco, ȶɌəɌɐɌ) ɔɓ ɜɌɝɣɑɞɌ 1,5-2,0 ɘɗ əɌ 

ɖɏ ɎɑɝɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 4,5 ɘɗ/ɝ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɎɚɐɔɞɝɫ ɗɑɒɌ əɌ ɝɛɔəɑ Ɏ                     

əɌɛɜɌɎɗɑəɔɔ ɚɞ ɏɚɗɚɎɧ. ȹɌɛɜɫɒɑəɔɑ əɌ ɞɜɟɍɖɑ 

ɝɚɝɞɌɎɗɫɗɚ ð 120 -140kV, Ɏɜɑɘɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ 

ð 100 -200 ɘɝ, ɖɚɗɗɔɘɌɢɔɫ ɝɜɑɓɌ ð 0,5 ɘɘ. ɞɚɗ-

ɥɔəɌ ɝɜɑɓɌ ð 0,625 ɘɘ. Ⱥɍɦɑɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

(FOV) ð ɚɞ ɟɜɚɎəɫ ɍɔɠɟɜɖɌɢɔɔ ɞɜɌɡɑɔ ɐɚ ɚɝəɚ-

ɎɌəɔɫ ɝɑɜɐɢɌ. Ȯ ɚɝəɚɎəɚɘ ɚɢɑəɔɎɌɗɔɝɨ ɠɌɓɧ 

ɝɔɝɞɚɗɧ ɔ ɐɔɌɝɞɚɗɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ (40% ɔ 

80% ɔəɞɑɜɎɌɗɌ R-R), ɚɐəɌɖɚ ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ 

ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏɝɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔɝɨ ɛɚ 2 ɘɘ Ɏɚ Ɏɝɑ 

ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ (ɚɞ 0% ɐɚ 90% R-R), ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɔɓ 2 ɘɔɗɗɔɘɑɞɜɚɎɧɡ ɝɜɑɓɚɎ Ɏɧ-

ɍɔɜɌɗɌɝɨ əɌɔɗɟɣɤɌɫ ɠɌɓɌ ɔɗɔ əɑɝɖɚɗɨɖɚ ɠɌɓ ɔ 

ɜɑɖɚəɝɞɜɟɔɜɚɎɌɗɔɝɨ ɛɚ 0,5 ɘɘ ɐɗɫ ɚɢɑəɖɔ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ.  

ȺɢɑəɖɌ ɛɜɚɡɚɐɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɜɚɔɓɎɚɐɔɗɌɝɨ əɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɌɡ (2D), 

ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ (MPR), ɛɜɚ-

ɑɖɢɔɫɡ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ (MIP) ɔ 3D 

ɜɑɖɚəɝɞɜɟɖɢɔɫɡ (VRT) əɌ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɫɡ 

Toshiba, Vitrea ɔ Osirix.  Ⱥɢɑəɖɟ  ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɛɜɚɔɓɎɚɐɔɗɔ ɛɚ ɝɑɏɘɑəɞɌɘ ɝɚɏɗɌɝəɚ 

ȬɘɑɜɔɖɌəɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɖɌɜɐɔɚɗɚɏɚɎ (ȬȹȬ) 

(ȼɔɝ. 1). 

Ƚɞɑɛɑəɨ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɌɜɌɘɑɞɜɌɘ:  

Å ȻɜɚɡɚɐɔɘɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ ð ɚɞɝɟɞɝɞɎɔɑ 

ɝɞɑəɚɓɌ ɔɗɔ ɝɞɑəɚɓ  < 50%. 

Å ȯɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɕ ɝɞɑəɚɓ ð ɝɞɑəɚɓ 

>50%.  

Å Ⱥɖɖɗɪɓɔɫ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

ȶɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ ɚɢɑəɔɎɌɗɚɝɨ ɛɚ 

ɝɗɑɐɟɪɥɔɘ ɛɌɜɌɘɑɞɜɌɘ: 

ȾɌɍɗɔɢɌ ʈ2.    ȽɜɌɎəɔɞɑɗɨəɧɑ ɐɌəəɧɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɔ ȶȬȯ. 

ȰɌəəɧɑ Ƚɑɏɘɑəɞɧ ɖɚɜɚəɌɜəɧɡ   Ɍɜɞɑɜɔɕ  

ȴɝɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɑ (ȴȻ) 512  

ȴɝɞɔəəɚ ɚɞɜɔɢɌɞɑɗɨəɧɑ (ȴȺ) 974  

ȷɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ (ȷȻ) 2 

ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ (ȷȺ) 5 
 

 

ȼɔɝ. 4,Ɍ 

 

ȼɔɝ. 4,ɍ 

ȼɔɝ. 4.  ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ. 

Ɍ - ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȽɟɍɞɚɞɌɗɨəɧɕ ɝɞɑəɚɓ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ ȻȹȬ, ɍ -  Ⱥɍɦɑɘəɧɕ ɜɑəɐɑɜɔəɏ. 

ȽɟɍɞɚɞɌɗɨəɧɕ ɝɞɑəɚɓ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ ȻȹȬ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ1 2013. ʉʪʨʘʥʠʮʘ  32 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Å Ⱥɞɗɔɣəɚɑ ð ɔɓɚɍɜɌɒɑəɔɑ ɍɑɓ ɌɜɞɑɠɌɖɞɚɎ. 

Å Ɂɚɜɚɤɑɑ ð ɚɛɜɑɐɑɗɫɪɞɝɫ ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔ-

ɒɑəɔɫ ɔɗɔ ɚɞ ɖɌɗɨɢɔəɚɓɌ, əɑ ɛɜɑɛɫɞɝɞɎɟɪɥɔɑ 

ɚɢɑəɖɑ ɛɜɚɝɎɑɞɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Å Ȼɗɚɡɚɑ ð ɎɧɜɌɒɑəəɧɑ ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔɒɑ-

əɔɫ ɔ/ɔɗɔ ɖɌɗɨɢɔəɚɓɌ, ɛɜɑɛɫɞɝɞɎɟɪɥɔɑ ɚɢɑəɖɑ 

ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ. 

Ȭɜɞɑɜɔɔ ɐɔɌɘɑɞɜɚɘ ɘɑəɑɑ 2 ɘɘ Ɏ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ əɑ Ɏɡɚɐɔɗɔ. 

Ⱦɚɗɨɖɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɞɗɔɣəɚɏɚ ɔ ɡɚɜɚ-

ɤɑɏɚ ɖɌɣɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɗɫ ɚɢɑəɖɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ.  

ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɛɜɚ-

ɔɓɎɚɐɔɗɌɝɨ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓ Ɏɝɑɏɚ ɚɍɦɑɘɌ 

ɐɌəəɧɡ Ɏɚ Ɏɝɑ ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ (ɚɞ 0% ɐɚ 

90%) (ȼɔɝ. 2). ȰɌəəɧɑ ɌəɌɗɔɓɔɜɚɎɌɗɔɝɨ əɌ ɜɌɍɚ-

ɣɑɕ ɝɞɌəɢɔɔ Vitrea, ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɛɜɚɏɜɌɘɘ-

əɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɐɗɫ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɞɜɌɝɝɔ-

ɜɚɎɖɔ ɩəɐɚɖɌɜɐɔɌɗɨəɚɏɚ ɖɚəɞɟɜɌ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ ɝ Ɏɚɓɘɚɒəɚɕ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɖɚɜɜɑɖɢɔ-

ɑɕ ɐɌəəɧɡ (ȼɔɝ. 2, ȼɔɝ. 3). 

ȼɑɓɟɗɨɞɌɞɧ. 

1. ȽɜɌɎəɑəɔɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɝ ȶȬȯ. 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ 130 ɛɌɢɔɑəɞɌɘ ɍɑɓ ɓəɌɣɔɘɧɡ ɚɝɗɚɒəɑ-

əɔɕ əɌ ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ. Ȯɝɑɏɚ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 1715 

ɝɑɏɘɑəɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȴɓ ɌəɌɗɔɓɌ ɍɧ-

ɗɔ ɔɝɖɗɪɣɑəɧ ɝɑɏɘɑəɞɧ ɝ ɛɗɚɡɔɘ ɖɌɣɑɝɞɎɚɘ 

ɔɓɚɍɜɌɒɑəɔɫ: 

Å 120 ɝɑɏɘɑəɞɚɎ (6,9%) ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ-ɓɌ 

ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɎɧɜɌɒɑəəɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɖɚɗɔɣɑ-

ɝɞɎɚ ɔɝɖɗɪɣɑəəɧɡ ɝɑɏɘɑəɞɚɎ əɑ ɞɌɖ Ɏɑɗɔɖɚ, 

ɟɣɔɞɧɎɌɫ ɖɚɏɚɜɞɟ ɍɚɗɨəɧɡ, ɝɚɝɞɚɫɥɟɪ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɔɓ ɛɌɢɔɑəɞɚɎ ɝ ɞɜɑɡɝɚɝɟɐɔɝɞɧɘ ɛɚ-

ɜɌɒɑəɔɑɘ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ð 95,2% ɔ  III, IV  

ɖɗɌɝɝɚɘ ɝɞɑəɚɖɌɜɐɔɔ (58,8% ɔ 24,7%). 

Å 102 ɝɑɏɘɑəɞɌ (5,9%) ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɔɓ-ɓɌ Ɍɜ-

ɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ. 

Ȼɚɝɗɑ ɔɝɖɗɪɣɑəɔɫ ɝɑɏɘɑəɞɚɎ ɝ ɛɗɚɡɔɘ 

ɖɌɣɑɝɞɎɚɘ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɚ 

1493 (87%) ɝɑɏɘɑəɞɌ.  

Ȼɚ ɐɌəəɧɘ ȶȬȯ ɍɧɗɚ ɎɧɫɎɗɑəɚ 639 ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ/ɚɖɖɗɪɓɔɔɕ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. Ȼɚ ɐɌəəɧɘ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɚɛɜɑɐɑɗɫɗɚɝɨ 512 ɝɑɏɘɑəɞɚɎ ɝ 

ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɞɑəɚɓɌ-

ɘɔ/ɚɖɖɗɪɓɔɫɘɔ, 974 ɝɑɏɘɑəɞɌ ɔɘɑɗɔ əɑɔɓɘɑ-

əɬəəɧɕ ɛɜɚɝɎɑɞ ɔɗɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ əɑɓəɌ-

ɣɔɘɧɑ ɝɞɑəɚɓɧ. Ȼɜɔ ɝɜɌɎəɑəɔɔ ɝɑɏɘɑəɞɚɎ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ (ɝ ɚɞɗɔɣəɧɘ ɔ ɡɚɜɚɤɔɘ ɖɌ-

ɣɑɝɞɎɚɘ ɔɓɚɍɜɌɒɑəɔɫ) ɝ ɐɌəəɧɘɔ ȶȬȯ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ (ȾɌɍɗ. 2, ȼɔɝ. 4 (Ȭ, 

ȭ), ȼɔɝ. 5). 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑ-

ɞɚɐɌ ȸȽȶȾ ɝɚɝɞɌɎɔɗɔ  99% ɔ 99,6%. Ȼɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ ð 99,6%, 

ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɌɫ ɢɑəəɚɝɞɨ ð 

99,4%. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ð 99,3% (ȾɌɍɗ. 

3). 

ȭɧɗɚ ɎɧɫɎɗɑəɚ 2 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɌ: ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɛɚ ɐɌəəɧɘ ȶȬȯ 

əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝɞɑəɚɓɚɎ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ 

Ɍɜɞɑɜɔɔ, ɚɐəɌɖɚ ɛɜɔ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɌɝɨ ɘɫɏ-

ɖɌɫ ɍɗɫɤɖɌ ɝ ɞɚɣɑɣəɧɘ ɖɌɗɨɢɔəɌɞɚɘ Ɏ ɟɝɞɨɑ 

ȳȸȲȮ (ȼɔɝ. 6 (Ȭ - Ȯ)). 

Ȯɚ Ɏɞɚɜɚɘ ɝɗɟɣɌɑ ɛɚ ɐɌəəɧɘ ȶȬȯ ɝɞɎɚɗ 

ȷȶȬ ɍɧɗ ɛɜɚɡɚɐɔɘ, ɚɐəɌɖɚ ɛɚ ɐɌəəɧɘ ȸȽȶȾ 

ɚɛɜɑɐɑɗɫɗɌɝɨ ɘɫɏɖɌɫ ɍɗɫɤɖɌ ɝ ɞɚɣɑɣəɧɘ ɖɌɗɨ-

ɢɔəɌɞɚɘ, ɝɞɑəɚɓɔɜɟɪɥɌɫ 60% ɛɜɚɝɎɑɞɌ ɝ ɛɜɔ-

ɓəɌɖɌɘɔ ɜɑɘɚɐɑɗɔəɏɌ (ȼɔɝ. 7). 

ȭɧɗɚ ɎɧɫɎɗɑəɚ 5 ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ: ɐɎɌ ɝɞɑəɚɓɌ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɎɚɗɌ ȷȶȬ 

ɔ ɞɜɔ ɝɞɑəɚɓɌ Ɏ ɛɜɚɑɖɢɔɔ ȻȶȬ, ȺȬ ɔ ȬȾȶ.  

 

ȼɔɝ. 5.  ȶȬȯ.                                                                

ȽɟɍɞɚɞɌɗɨəɧɕ ɝɞɑəɚɓ ɝɜɑɐəɑɏɚ ɝɑɏɘɑəɞɌ ȻȹȬ. 

ȾɌɍɗɔɢɌ ʈ3.  ȺɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ. 

ɿʥʘʯʝʥʠʷ ʈʝʟʫʣʴʪʘʪʳ (%)    

ʏʫʚʩʪʚʠʪʝʣʥɹʦʩʪʴ 99% 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ 99,6% 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ 

(ʇʇʎ) 

99,6% 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ 

(ʆʇʎ) 

99,4% 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ (ɼʊ) 99,5% 
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ȰɌəəɧɑ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍɗɔɢɑ 4. 

Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɐɌəəɧɡ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɎɚɗɌ ȷȶȬ ɚɞɘɑɣɌɑɞɝɫ əɑ-

ɍɚɗɨɤɌɫ ɑɏɚ ɛɜɚɞɫɒɑəəɚɝɞɨ, ɔɓ-ɓɌ ɣɑɏɚ ɛɜɔ 

ɟɝɞɌəɚɎɖɑ ɖɌɞɑɞɑɜɌ ɛɜɔ ȶȬȯ ɎɚɓɘɚɒəɌ ɛɚɏɜɑɤ-

əɚɝɞɨ Ɏ ɚɢɑəɖɑ ɝɞɑəɚɓɔɜɚɎɌəɔɫ.  

Ȯ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑ-

ɍɚɗɨɤɌɫ ɜɌɓəɔɢɌ Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɌ Ɏ 20-

30%, əɚ ɞɚɗɨɖɚ Ɏ ɚɞəɚɤɑəɔɔ ɝɞɑəɚɓɚɎ, əɑ ɛɜɑ-

ɎɧɤɌɪɥɔɡ 50%. 

2. ȽɜɌɎəɑəɔɑ ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɝ ɔə-

ɞɑɜɎɑəɢɔɚəəɚɕ  ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔ-

ɑɕ.  

ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ ɔ ɔəɞɑɜɎɑəɢɔ-

ɚəəɌɫ ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɫ ɍɧɗɔ Ɏɧɛɚɗ-

əɑəɧ 44 ɛɌɢɔɑəɞɌɘ ɍɑɓ ɚɝɗɚɒəɑəɔɕ əɌ ɎɎɑɐɑ-

əɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ð 58,8 ɗɑɞ. Ȯ ɔɝɝɗɑɐɟɑɘɚɕ 

ɏɜɟɛɛɑ ɟ 30 ɛɌɢɔɑəɞɚɎ ɚɞɘɑɣɌɗɝɫ ȴȸ Ɏ ɌəɌɘəɑ-

ɓɑ.  

ȶɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɛɜɔ ɝɜɌɎəɑ-

əɔɔ ɐɎɟɡ ɘɑɞɚɐɚɎ ɔɓɘɑɜɑəɔɫ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ  

 

ȼɔɝ. 6,Ɍ 
 

ȼɔɝ. 6,ɍ 

 

ȼɔɝ. 6,Ɏ 

ȼɔɝ. 6.  ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ.                                                                                                                             

Ɍ - ȸȻȼ. ȸɫɏɖɌɫ ɍɗɫɤɖɌ ɝ ɞɚɣɑɣəɧɘ ɖɌɗɨɢɔəɌɞɚɘ Ɏ ɟɝɞɨɑ ȳȸȲȮ; ɍ - Ⱥɍɦɑɘəɧɕ ɜɑəɐɑɜɔəɏ. Ȱɑɠɑɖɞ əɌɛɚɗəɑəɔɫ Ɏ 

ɟɝɞɨɑ ȳȸȲȮ, ɞɚɣɑəɧɕ ɖɌɗɨɢɔəɌɞ; Ɏ - ȸȻȼ. ȼɑɖɚəɝɞɜɟɖɢɔɫ Ɏɐɚɗɨ ɝɚɝɟɐɌ, ɛɚɛɑɜɑɣəɧɑ ɝɑɣɑəɔɫ ɝɚɝɟɐɌ Ɏ ɚɍɗɌɝɞɔ 

ɝɞɑəɚɓɌ. ȭɑɗɌɫ ɝɞɜɑɗɖɌ ð ɘɫɏɖɌɫ ɍɗɫɤɖɌ ɝ ɞɚɣɑɣəɧɘ ɖɌɗɨɢɔəɌɞɚɘ Ɏ ɟɝɞɨɑ ȳȸȲȮ. ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ð ɝɟɒɑəəɧɕ 

ɛɜɚɝɎɑɞ ɟɝɞɨɫ ȳȸȲȮ ɐɚ 70-75%. Ƚɔəɫɫ ɝɞɜɑɗɖɌ ð əɚɜɘɌɗɨəɧɕ ɛɜɚɝɎɑɞ Ɍɜɞɑɜɔɔ ɐɔɝɞɌɗɨəɑɑ ɝɞɑəɚɓɌ. 

 

ȼɔɝ. 7.  ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ.                        

ȸɫɏɖɌɫ ɍɗɫɤɖɌ ɝ ɞɚɣɑɣəɧɘ ɖɌɗɨɢɔəɌɞɚɘ. ȼɑɖɚə-

ɝɞɜɟɖɢɔɫ Ɏɐɚɗɨ ɝɚɝɟɐɌ, ɝɔəɫɫ ɝɞɜɑɗɖɌ ð ɘɫɏɖɌɫ 

ɍɗɫɤɖɌ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɎɚɗɌ ȷȶȬ. ȶɜɌɝəɌɫ ɝɞɜɑɗɖɌ ð 

ɛɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɝɚɝɟɐɌ Ɏ ɚɍɗɌɝɞɔ ɝɞɑəɚɓɌ. 
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ȷȲ ɝɚɝɞɌɎɔɗ ð 0,81 ɛɜɔ p Ò 0,01, ɣɞɚ ɏɚ-

Ɏɚɜɔɞ ɚ ɝɔɗɨəɚɕ ɗɔəɑɕəɚɕ ɝɎɫɓɔ (ȼɔɝ. 10). 

Ȱɗɫ ɚɢɑəɖɔ ɝɚɏɗɌɝɚɎɌəəɚɝɞɔ ɐɎɟɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɛɜɔɘɑəɫɗɝɫ ɘɑɞɚɐ ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ, 

əɌ  ȼɔɝ. 11 ɔɓɚɍɜɌɒɑəɧ ɜɌɓəɚɝɞɔ ɐɚɗɑɕ ɐɗɫ 

ɖɌɒɐɚɏɚ ɟɝɜɑɐəɬəəɚɏɚ ɓəɌɣɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ. 

1. ȽɜɌɎəɑəɔɑ ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɝ ȶȬȯ. 

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ ɚɞɗɔɣəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ Ɏ ɚɢɑəɖɑ ɛɜɚɡɚɐɔɘɚɝɞɔ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɖɚ-

ɜɚəɌɜɚɏɜɌɠɔɑɕ; ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɔ 99% ɔ 99,6% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȻȻɂ, ȺȻɂ ɔ ȰȾ ɝɚɝɞɌɎɔɗɔ 99,6%, 

99,4%, 99,5% ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  Ƚɞɚɗɨ Ɏɧɝɚɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɛɚɓɎɚɗɫɪɞ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, ɣɞɚ 

ȸȽȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɛɜɑɖɜɌɝəɧɘ, 

Ɏɧɝɚɖɚɞɚɣəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȺɐəɌɖɚ ɝɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚ-ɛɜɑɒəɑɘɟ ɝɚɡɜɌəɫɪɞɝɫ ɚɏɜɌ-

əɔɣɑəɔɫ ɘɑɞɚɐɌ ɞɌɖɔɑ, ɖɌɖ ɎɧɜɌɒɑəəɌɫ ɖɌɗɨ-

ɢɔɠɔɖɌɢɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, Ɍɜɔɞɘɔɫ ɔ 

Ɏɧɝɚɖɚɑ ɃȽȽ.  ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɜɑɘɚɐɑɗɔəɏɑ Ɍɜ-

ɞɑɜɔɕ, ɛɚ ɐɌəəɧɘ ȶȬȯ ɚɞɘɑɣɌɑɞɝɫ əɑɔɓɘɑəɑə-

  

ȼɔɝ. 8.   ȸȽȶȾ. ȸȻȼ.                                                      

Ȼɜɚɡɚɐɔɘɧɕ ɝɞɎɚɗ ȷȶȬ. Ȼɚ ɐɌəəɧɘ ȶȬȯ ɝɞɑəɚɓ 60%. 

ȼɔɝ. 9.   ȸȽȶȾ. ȸȻȼ.                                                      

ȸɫɏɖɌɫ ɍɗɫɤɖɌ, ɝɞɑəɚɓɔɜɟɪɥɌɫ 20% ɝɞɎɚɗɌ ȷȶȬ. Ȼɚ 

ɐɌəəɧɘ ȶȬȯ ɝɞɑəɚɓ 50%. 

ȾɌɍɗɔɢɌ ʈ4.   ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ. 

ʂʦʨʦʥʘʨʥʳʝ ʘʨʪʝʨʠʠ                                   ʂɸ                   ʄʉʂʊ 

ʉʪʚʦʣ 60                   0 

ʉʪʚʦʣ 50                  20 

ʇʂɸ 50                  30 

ʆɸ 50                  20 

ɸʊʂ 50                          0 
 

  

ȼɔɝ. 10.  ȰɔɌɏɜɌɘɘɌ ɜɌɝɝɑɫəɔɫ  ɠɜɌɖɢɔɔ Ɏɧ-

ɍɜɚɝɌ ȷȲ ɛɚ ɐɌəəɧɘ ɔɓɘɑɜɑəɔɕ ɖɚɜɚəɌɜɚ-

ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ  ɔ ȸȽȶȾ-

ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ. 

ȼɔɝ. 11. ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɛɚ ɘɑɞɚɐɟ ȭɗɩə-

ɐɌ-ȬɗɨɞɘɌəɌ. 
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əɧɕ ɛɜɚɝɎɑɞ, ɚɐəɌɖɚ ɛɜɔ ȸȽȶȾ-

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɎɔɐəɌ ɍɗɫɤɖɌ, ɜɌɝɞɟɥɌɫ ɩɖɝ-

ɢɑəɞɜɔɣəɚ. 

2. ȽɜɌɎəɑəɔɑ ȸȽȶȾ-ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɝ ɔə-

ɞɑɜɎɑəɢɔɚəəɚɕ  ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚɏɜɌɠɔ-

ɑɕ.  

ȰɌəəɧɑ  ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɔ ɘɑ-

ɞɚɐɌ ȭɗɩəɐɌ-ȬɗɨɞɘɌəɌ ɛɚɓɎɚɗɫɪɞ ɝɐɑɗɌɞɨ ɜɫɐ 

ɎɧɎɚɐɚɎ:  

Å Ɏɧɝɚɖɔɕ ɖɚɩɠɠɔɢɔɑəɞ ɖɚɜɜɑɗɫɢɔɔ 0,81 ɛɜɔ p 

Ò 0,01 ɏɚɎɚɜɔɞ ɚ ɝɔɗɨəɚɕ ɗɔəɑɕəɚɕ ɝɎɫɓɔ; 

Å ɝɜɑɐəɫɫ ɜɌɓəɚɝɞɨ ɘɑɒɐɟ ɔɓɘɑɜɑəɔɫɘɔ ɝɚɝɞɌɎ-

ɗɫɑɞ ð4,6, ɣɞɚ ɏɚɎɚɜɔɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ ɝɔɝɞɑɘəɚɏɚ 

ɜɌɝɡɚɒɐɑəɔɫ;   

Å ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ ɜɌɓəɚɝɞɑɕ ɝɚɝɞɌɎɔɗɚ 

7,4, ɣɞɚ əɑɎɑɗɔɖɚ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɌɘɔɘɔ ɓəɌ-

ɣɑəɔɫɘɔ; 

Å ɚɞɝɟɞɝɞɎɟɑɞ ɓɌɎɔɝɔɘɚɝɞɨ ɜɌɓəɚɝɞɔ ɔɓɘɑɜɑəɔɕ 

ɚɞ Ɏɑɗɔɣɔəɧ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɓɘɑɜɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɚɍɚɔɘɔ 

ɝɛɚɝɚɍɌɘɔ, ɡɚɜɚɤɚ ɝɚɏɗɌɝɟɪɞɝɫ ɐɜɟɏ ɝ ɐɜɟɏɚɘ.  

ȮɧɎɚɐɧ. 

1. ȸȽȶȾ- ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ Ɏɧɝɚ-

ɖɚɞɚɣəɧɘ ɩɠɠɑɖɞɔɎəɧɘ ɔ əɑɔəɎɌɓɔɎəɧɘ ɘɑ-

ɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. 

2. ȽɚɛɚɝɞɌɎɔɘɚɝɞɨ ɐɌəəɧɡ ȸȽȶȾ-

ɎɑəɞɜɔɖɟɗɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ Ɏɑəɞɜɔ-

ɖɟɗɚɏɜɌɠɔɔ ɛɚɓɎɚɗɫɑɞ ɏɚɎɚɜɔɞɨ ɚ Ɏɖɗɪɣɑəɔɔ Ɏ 

ɖɚɘɛɗɑɖɝəɧɕ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ 

ɘɑɞɚɐɚɘ ȸȽȶȾ ɐɌəəɟɪ ɘɑɞɚɐɔɖɟ. 

3. ȸɑɞɚɐ ȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌə ɖ 

ɛɜɔɘɑəɑəɔɪ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɖɌɖ Ɍɗɨ-

ɞɑɜəɌɞɔɎɌ ɞɜɌɐɔɢɔɚəəɚɕ ɖɚɜɚəɌɜɚɎɑəɞɜɔɖɟɗɚ-

ɏɜɌɠɔɔ.
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ȺɂȱȹȶȬ ɉȹȱȼȯȱȾȴɃȱȽȶȺȯȺ ȸȱȾȬȭȺȷȴȳȸȬ ȸȴȺȶȬȼȰȬ ȿ ȭȺȷɈȹɇɁ Ƚ  

ȯȴȻȱȼȾȼȺɀȴȱȵ ȷȱȮȺȯȺ ȲȱȷȿȰȺɃȶȬ ȹȬ ɀȺȹȱ ȬȼȾȱȼȴȬȷɈȹȺȵ ȯȴȻȱȼȾȺȹȴȴ 

ȸȱȾȺȰȺȸ ɀȺȽɀȺȼȹȺȵ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȵ ȽȻȱȶȾȼȺȽȶȺȻȴȴ 
 

ȸɌɓɌɑɎ Ȯ.Ȯ.1, ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2, ɃɌɓɚɎɌ ȴ.ȱ.1 

 
ɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɣɌɝɞɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɎɚɓɐɑɕɝɞɎɔɫ ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɚəɔɔ 

(Ȭȯ) əɌ ɚɜɏɌəɧ-ɘɔɤɑəɔ ɫɎɗɫɑɞɝɫ ɜɌɓɎɔɞɔɑ ɏɔɛɑɜɞɜɚɠɔɔ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ (ȯȷȲ), ɣɞɚ ɎɛɚɝɗɑɐɝɞɎɔɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ ɝɑɜɐɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ. ȱɥɑ ɐɚ ɝɟɥɑɝɞɎɑəəɧɡ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɖɗɑɞɖɌɡ ɘɔɚɖɌɜɐɌ 

əɌɣɔəɌɪɞɝɫ ɛɜɚɢɑɝɝɧ əɌɜɟɤɑəɔɫ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ. Ȯɚ ɘəɚɏɚɘ ɩɞɚ ɚɞɜɌɒɌ-

ɑɞɝɫ ɔ əɌ ɝɚɡɜɌəəɚɝɞɔ ɠɟəɖɢɔɔ ȷȲ. 

çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɚɢɑəɖɑ ɠɟəɖɢɔɔ ɔ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ȷȲ ɫɎɗɫɑɞɝɫ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌ-

ɍɚɗɔɓɘɌ ɝɑɜɐɢɌ Ɏɝɑ ɣɌɥɑ ɛɜɔɘɑəɫɪɞ ɘɑɞɚɐɔɖɟ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɫɐɑɜ ɠɚɝɠɚɜɌ Ɏ ɜɌɓɗɔɣəɧɡ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌ-

ɞɌɡ. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɑɐɔəɝɞɎɑəəɌɫ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ əɑɔəɎɌɓɔɎəɚ, ɍɑɓ ɎɎɑɐɑəɔɫ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ ɚɛɜɑɐɑɗɔɞɨ ɖɚəɢɑəɞɜɌɢɔɪ ɘɌɖɜɚɩɜɏɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ Ɏ ɘɔɚɖɌɜɐɑ 

ȷȲ. ȻɚɫɎɗɑəɔɑ ɝɎɑɜɡɎɧɝɚɖɚɛɚɗɨəɧɡ ȸȼ-ɞɚɘɚɏɜɌɠɚɎ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɚɓɎɚɗɫ-

ɑɞ ɛɜɚɐɚɗɒɔɞɨ ɜɌɓɎɔɞɔɑ ɘɑɞɚɐɌ ȸȼȽ, Ɍ ɑɑ ɚɍɦɑɐɔəɑəɔɑ ɝ ȸȼȾ ɝɑɜɐɢɌ ɘɚɒɑɞ ɛɚɓɎɚɗɔɞɨ 

ɛɚɗɟɣɔɞɨ əɚɎɧɕ ɘɑɞɚɐ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɜɐɢɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ, 31ȼ, ɘɑɞɌɍɚɗɔɓɘ 

ɘɔɚɖɌɜɐɌ, ɠɚɝɠɚɖɜɑɌɞɔə, ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞ, ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɚəɔɫ, ɏɔ-
ɛɑɜɞɜɚɠɔɫ ɘɔɚɖɌɜɐɌ. 

 
31ȼ MAGNETIC RESONANCE SPECTROSCOPY IN HYPERTENSIVES WITH LEFT  

VENTRICLE HYPERTROPHY ð ASSESSMENT OF ENERGY METABOLISM 

 

Mazaev V.V. 1, Stukalova O.V. 1, Ternovoy S.K.2, Chazova I.E.  1 
 

eft ventricle hypertrophy ð one of the most frequent effects of the arterial hyperte n-

sion, which can later lead to heart failure. Before major structural changes starts it is 

begin the process of energy metabolism disorders. This is largely reflected in the 

preservation of left ventricular (LV) function.  

The gold standard in the evaluation of the function and structural changes in the LV 

is a magnetic resonance imaging (MRI).For the assessment of myocardial energy metabolism 

there is a method of magnetic resonance spectroscopy (MRS), which is the only method 

which allows non -invasive, without the introduction of radiopharmaceuticals. This method 

can determine the concentration of high energy phosphates in the myocardium of the left 

ventricle. The appearance of high field MRI systems in clinical practice allows further deve l-

opment of the MRS, and its association with cardiac MRI could provide a new method for 

comprehensive diagnosti c of the heart  disease .  

 
Keywords: magnetic resonance spectroscopy, 31ȼ, myocardial metabolism, 

phosphocreatine, adenosine triphosphate, arterial hypertension, left ventricle h y-
pertrophy.  
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ɌɍɚɗɑɎɌəɔɫ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɑɝɫ ɏɔɛɑɜ-

ɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

(ȯȷȲ) Ɏɝɑ ɣɌɥɑ ɝɞɌəɚɎɫɞɝɫ  ɛɜɑɐɘɑɞɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɟɣɑəɧɡ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɩɞɚ 

ɝɎɫɓɌəɚ ɝ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɓəɌɣɑəɔɑɘ ɩɞɚɕ ɛɌ-

ɞɚɗɚɏɔɔ. ȯȷȲ - ɩɞɚ ɝɑɜɨɑɓəɧɕ əɑɓɌɎɔɝɔɘɧɕ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɔɕ ɠɌɖɞɚɜ ɜɌɓɎɔɞɔɫ ɞɌɖɔɡ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɖɌɖ əɌɜɟɤɑəɔɫ 

ɜɔɞɘɌ, ɔɤɑɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ), 

ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (ɁȽȹ), 

əɌɜɟɤɑəɔɫ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ȹȸȶ). 

ȶɜɚɘɑ ɞɚɏɚ, ɝɣɔɞɌɑɞɝɫ, ɣɞɚ ȯȷȲ ɜɌɓɗɔɣəɚɏɚ ɏɑ-

əɑɓɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑ ɞɚɗɨɖɚ ɝɞɜɟɖɞɟɜəɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɔ əɌɜɟɤɑəɔɫ-

ɘɔ ɠɟəɖɢɔɔ ȷȲ, əɚ ɔ ɔɘɑɑɞ ɍɚɗɑɑ ɏɗɟɍɚɖɔɑ ɔɓ-

ɘɑəɑəɔɫ ð əɌɜɟɤɑəɔɫ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚ-

ɗɔɓɘɌ ɝɑɜɐɑɣəɚɕ ɘɧɤɢɧ [1,11,27]. 

Ⱥɐəɔɘ ɔɓ ɓɌɍɚɗɑɎɌəɔɕ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɚɝɗɚɒəɫɪɥɔɡɝɫ ȯȷȲ, ɫɎɗɫɑɞɝɫ Ȭȯ [15]. ȴɓɟɣɑ-

əɔɑ ɚɝɚɍɑəəɚɝɞɑɕ Ȭȯ ɐɚ ɝɔɡ ɛɚɜ əɑ ɞɑɜɫɑɞ ɝɎɚɪ 

ɌɖɞɟɌɗɨəɚɝɞɨ ɎɝɗɑɐɝɞɎɔɑ Ɏɧɝɚɖɚɕ ɓɌɍɚɗɑɎɌɑɘɚ-

ɝɞɔ ɔ ɓəɌɣɔɞɑɗɨəɚɕ ɣɌɝɞɚɞɧ ɚɝɗɚɒəɑəɔɕ, ɛɜɔ-

Ɏɚɐɫɥɔɡ ɖ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɔɗɔ ɝɘɑɜɞɔ ɍɚɗɨəɚɏɚ. 

ȮɧɫɎɗɑəɚ əɑɝɖɚɗɨɖɚ ɠɌɖɞɚɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ 

ɛɜɚɏəɚɓ ɞɑɣɑəɔɫ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɝɜɑɐɔ 

əɔɡ: əɌɗɔɣɔɑ ɔ ɝɞɑɛɑəɨ ɛɚɜɌɒɑəɔɫ ɚɜɏɌəɚɎ-

ɘɔɤɑəɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɝɑɜɐɢɌ ɔ 

ɝɚɝɟɐɚɎ, Ɍ ɞɌɖɒɑ ɛɚɣɑɖ [2]. ȮɧɫɎɗɑəɔɑ ȯȷȲ 

ɟɡɟɐɤɌɑɞ ɛɜɚɏəɚɓ ɜɌɓɎɔɞɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ 

ɞɌɡɔɖɌɜɐɔɔ, ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ ɔ ɎəɑɓɌɛəɚɕ 

ɝɑɜɐɑɣəɚɕ ɝɘɑɜɞɔ (ȮȽȽ) Ɏ 6-8 ɜɌɓ. 

Ⱥɐəɚɕ ɔɓ ɛɜɔɣɔə əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ȷȲ 

ɟ ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ ɝɣɔɞɌɑɞɝɫ əɌɜɟɤɑəɔɑ ɩəɑɜ-

ɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɘɔɚɖɌɜɐɌ, ɖɚɏɐɌ ɝəɔ-

ɒɌɑɞɝɫ ɌɖɞɔɎəɚɝɞɨ ɠɑɜɘɑəɞɌ ɖɜɑɌɞɔəɖɔəɌɓɧ, Ɍ 

ɞɌɖɒɑ ɟɘɑəɨɤɌɑɞɝɫ ɖɚəɢɑəɞɜɌɢɔɫ ɖɜɑɌɞɔəɌ Ɏ 

ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɚɘ ɝɑɜɐɢɑ  ɓɌ ɝɣɬɞ ɛɑɜɑɏɜɟɓ-

ɖɔ ɐɌɎɗɑəɔɑɘ [20]. 

Ⱥɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɛɑɜɝɛɑɖɞɔɎəɧɡ ɘɑɞɚ-

ɐɚɎ ɛɜɔɒɔɓəɑəəɚɏɚ ɔɓɟɣɑəɔɫ ɍɔɚɩəɑɜɏɑɞɔɣɑ-

ɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɘɔɚɖɌɜɐɑ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɝɛɑɖɞɜɚɝɖɚɛɔɫ (ȸȼȽ). ȹɌɔɍɚɗɨɤɑɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɝɑɜɐɢɌ ɛɜɔ-

ɚɍɜɑɗɌ ɠɚɝɠɚɜəɌɫ ȸȼȽ, ɛɚɝɖɚɗɨɖɟ Ɍɞɚɘɧ ɠɚɝ-

ɠɚɜɌ əɌɡɚɐɫɞɝɫ Ɏ ɘɚɗɑɖɟɗɌɡ ɚɝəɚɎəɧɡ ɩəɑɜɏɑ-

ɞɔɣɑɝɖɔɡ ɘɑɞɌɍɚɗɔɞɚɎ ɘɧɤɑɣəɚɕ ɞɖɌəɔ (ɠɚɝ-

ɠɚɖɜɑɌɞɔə (ɀȶ), ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞ (ȬȾɀ), əɑ-

ɚɜɏɌəɔɣɑɝɖɔɕ ɠɚɝɠɌɞ (ȹɀ)) [20]. ɀɚɝɠɚɜəɌɫ 

ȸȼȽ ɛɚɓɎɚɗɫɑɞ əɑɔəɎɌɓɔɎəɚ, ɍɑɓ ɎɎɑɐɑəɔɫ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ ɚɛɜɑɐɑɗɫɞɨ ɚɞəɚɝɔɞɑɗɨəɧɑ 

ɖɚəɢɑəɞɜɌɢɔɔ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ 

Ɏ ɘɧɤɑɣəɚɕ ɞɖɌəɔ. 

ȬɖɞɟɌɗɨəɚɝɞɨ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɧ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ əɑɘəɚɏɚɣɔɝɗɑəəɚɝɞɨɪ ɔ əɑɚɐəɚɓəɌɣəɚ-

ɝɞɨɪ ɛɚɗɟɣɑəəɧɡ ɜɌəɑɑ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɕ,  ɛɚɝɎɫɥɑəəɧɡ ɖɌɖ  ɛɜɚɎɑɐɑəɔɪ ɝɌɘɚɏɚ 

ɝɛɑɖɞɜɚɝɖɚɛɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɔ ɛɜɔ-

ɘɑəɑəɔɪ ɘɑɞɚɐɔɖɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ əɌɜɟɤɑəɔɕ 

ɘɑɞɌɍɚɗɔɓɘɌ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ ȯȷȲ ɜɌɓ-

ɗɔɣəɚɏɚ ɏɑəɑɓɌ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨɪ ɐɌəəɚɕ ɜɌɍɚɞɧ ɫɎɗɫɗɚɝɨ ɚɛɜɑɐɑɗɑ-

əɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɠɚɝɠɚɜəɚɕ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɝɛɑɖɞɜɚɝɖɚɛɔɔ Ɏ ɔɓɟɣɑəɔɔ ɚɝɚɍɑə-

əɚɝɞɑɕ ɘɑɞɌɍɚɗɔɓɘɌ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ 

ɠɚɝɠɌɞɚɎ (ɠɚɝɠɚɖɜɑɌɞɔəɌ ɔ ȬȾɀ) Ɏ ɏɔɛɑɜɞɜɚ-

ɠɔɜɚɎɌəəɚɘ ɘɔɚɖɌɜɐɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ əɌ 

ɠɚəɑ Ȭȯ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 16 

ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ ɔ 30 ɟɝɗɚɎəɚ ɓɐɚɜɚɎɧɡ ɐɚɍ-

ɜɚɎɚɗɨɢɑɎ ɍɑɓ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ (ȽȽȳ). ȯɜɟɛɛɌ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɝɚ-

ɝɞɚɫɗɌ ɔɓ 12 ɒɑəɥɔə ɔ 18 ɘɟɒɣɔə, ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 55 Ñ 6,3 ɗɑɞ. Ȯ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ 

Ȭȯ ɝ ȯȷȲ Ɏɚɤɗɔ 7 ɒɑəɥɔə ɔ 9 ɘɟɒɣɔə, ɝɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 57 Ñ 5,9 ɗɑɞ. ȰɔɌɏəɚɓ ɍɧɗ 

ɚɝəɚɎɌə əɌ ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɠɔɓɔɖɌɗɨəɧɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ, Ɍ ɞɌɖɒɑ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉɁȺ-

ȶȯ). 

Ȯɝɑɘ Ɏɖɗɪɣɑəəɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔ-

ɑəɞɌɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ȸȼȾ ɔ 31P ȸȼȽ ɝɑɜɐɢɌ 

əɌ ɝɎɑɜɡɎɧɝɚɖɚɛɚɗɨəɚɘ ȸȼ-ɞɚɘɚɏɜɌɠɑ Philips 

Achieva TX (ȯɚɗɗɌəɐɔɫ) ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏ-

əɔɞəɚɏɚ ɛɚɗɫ 3Ⱦɗ. 

ɉȶȯ-ɝɔəɡɜɚəɔɓɔɜɚɎɌəəɌɫ ȸȼȾ ɝɑɜɐɢɌ əɌ 

ɓɌɐɑɜɒɖɑ ɐɧɡɌəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ 12-ɖɌəɌɗɨəɚɕ ɛɜɔɑɘəɚ-ɛɑɜɑɐɌɪɥɑɕ ɖɌ-

ɞɟɤɖɔ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɝ ɢɑɗɨɪ 

ɚɢɑəɖɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɑɜɐɢɌ, 

ɔɓɘɑɜɑəɔɫ ɞɚɗɥɔəɧ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ ɛɑɜɑɏɚ-

ɜɚɐɖɔ (ȸȲȻ), Ɍ ɞɌɖɒɑ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ȷȲ ɝ 

ɛɚɘɚɥɨɪ ɜɌɝɣɬɞɌ ɠɜɌɖɢɔɔ ɎɧɍɜɚɝɌ (ɀȮ).  

ȽɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ȸȼȾ ɝɑɜɐɢɌ Ɏɖɗɪ-

ɣɌɗ ɝɞɌɞɔɣəɧɑ ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɣɑɜɑɓ Ɏɝɑ 

ɝɑɜɐɢɑ ð ɚɞ ɐɟɏɔ Ɍɚɜɞɧ ɐɚ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ, Ɍ 

ɞɌɖɒɑ ɖɔəɚ-ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɛɚ ɐɎɟɡ- ɔ ɣɑ-

ɞɧɜɑɡɖɌɘɑɜəɚɕ ɚɝɫɘ ɔ ɛɚ ɖɚɜɚɞɖɚɕ ɚɝɔ ɣɑɜɑɓ 

ɚɍɌ ɒɑɗɟɐɚɣɖɌ. Ȯ ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ çɞɟɜɍɚ ɝɛɔə-ɩɡɚè ɝɚ çɝɎɑɞɗɚɕ 

ɖɜɚɎɨɪè. ȾɚɗɥɔəɌ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ ɝɚɝɞɌɎɗɫ-

ɗɌ 10 ɘɘ, Ɍ ɖɔəɚ-ɔɓɚɍɜɌɒɑəɔɕ ð 8 ɘɘ. Ȼɚɝɗɑɐɟ-

ɪɥɌɫ ɚɍɜɌɍɚɞɖɌ ɐɌəəɧɡ ȸȼȾ ɝɑɜɐɢɌ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɌɖɑɞɌ  ɛɜɚ-

ɔɓɎɚɐɝɞɎɌ ɖɚɘɛɌəɔɔ Philips.  

Ȱɗɫ 31P ȸȼȽ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɠɚɝɠɚɜəɌɫ 

ɛɜɔɑɘəɚ-ɛɑɜɑɐɌɪɥɌɫ ɖɌɞɟɤɖɌ P-140, Philips 

(ȯɚɗɗɌəɐɔɫ). ȴɘɛɟɗɨɝəɌɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ 

ɍɧɗɌ ɝɔəɡɜɚəɔɓɔɜɚɎɌəɌ ɝ ɉȶȯ, Ɏɜɑɘɫ ɚɞɝɜɚɣɖɔ 

ɔɘɛɟɗɨɝɌ ɎɧɝɞɌɎɗɫɗɚɝɨ ɌɎɞɚɘɌɞɔɣɑɝɖɔ Ɏ ɓɚəɟ 

ɖɚəɑɣəɚɕ ɐɔɌɝɞɚɗɧ. ȻɌɢɔɑəɞ əɌɡɚɐɔɗɝɫ Ɏ ɛɚ-

ɗɚɒɑəɔɔ çəɌ ɝɛɔəɑè, ɛɜɔɑɘəɚ-ɛɑɜɑɐɌɪɥɌɫ ɖɌ-

ɞɟɤɖɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ əɌ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɑɑ ɢɑəɞɜ ɜɌɝɛɚɗɌɏɌɗɝɫ Ɏ ɚɍɗɌ-

ɝɞɔ ɝɑɜɐɑɣəɚɏɚ ɞɚɗɣɖɌ. ɉɗɑɖɞɜɚɐɧ ɝɔəɡɜɚəɔɓɌ-

ɢɔɔ ɝ ɉȶȯ ɜɌɝɛɚɗɌɏɌɗɔɝɨ əɌ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚ-

ɝɞɔ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝ ɢɑɗɨɪ ɘɔəɔɘɔɓɌɢɔɔ ɔɡ 

ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɖɌɣɑɝɞɎɚ ɛɚɗɟɣɌɑɘɚɏɚ ɝɛɑɖɞɜɌ. 

ȴɝɛɚɗɨɓɚɎɌəəɌɫ    ɔɘɛɟɗɨɝəɌɫ     ɛɚɝɗɑɐɚɎɌɞɑɗɨ- 

ȳ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

əɚɝɞɨ ɍɧɗɌ ɚɝəɚɎɌəɌ əɌ ɌɐɔɌɍɌɞɔɣɑɝɖɚɘ ɔɘ-

ɛɟɗɨɝɑ, ɛɚɐɜɚɍəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ ɞɌɍɗɔɢɑ 1. ȳɚəɌ ɔəɞɑɜɑɝɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ Ɏ 

ɚɍɗɌɝɞɔ Ɏɑɜɡɟɤɖɔ ȷȲ ɝ ɓɌɡɎɌɞɚɘ ɝɜɑɐəɑɏɚ ɝɑɏ-

ɘɑəɞɌ ȸȲȻ. 

Ȼɚɝɗɑ ɟɖɗɌɐɖɔ ɛɌɢɔɑəɞɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ 

ɗɚɖɌɗɔɓɌɢɔɚəəɧɑ ɝɜɑɓɧ Ɏ ɌɖɝɔɌɗɨəɚɕ, ɝɌɏɔɞ-

ɞɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ ɐɗɫ ɚɢɑəɖɔ 

ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɠɚɝɠɚɜəɚɕ ɛɜɔɑɘəɚ-

ɛɑɜɑɐɌɪɥɑɕ ɖɌɞɟɤɖɔ, ɘɌɜɖɑɜ ɢɑəɞɜɌ ɖɚɞɚɜɚɕ 

ɐɚɗɒɑə ɍɧɗ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɘɌɖɝɔɘɌɗɨəɚ ɍɗɔɓɖɚ 

ɖ ɓɚəɑ ɔəɞɑɜɑɝɌ. Ȼɜɔ əɑɛɜɌɎɔɗɨəɚɘ ɛɚɗɚɒɑəɔɔ 

ɖɌɞɟɤɖɟ ɛɑɜɑɛɚɓɔɢɔɚəɔɜɚɎɌɗɔ. 

ȻɚɝɗɑɐɟɪɥɌɫ ɚɍɜɌɍɚɞɖɌ ɝɛɑɖɞɜɌ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

Spectrowiev, ɛɜɚɔɓɎɚɐɝɞɎɌ Philips. ȭɧɗɔ ɜɌɝɝɣɔ-

ɞɌəɧ ɐɎɌ ɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɔəɐɑɖɝɌ ð ɚɝəɚɎəɚɕ 

(ɀȶ/ȬȾɀ) ɔ ɌɗɨɞɑɜəɌɞɔɎəɧɕ (ȹɀ*100/ɀȶ), Ɍ ɞɌɖ 

ɒɑ pH ɝɜɑɐɧ. 

Ȱɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɍɧɗ ɔɝɛɚɗɨ-

ɓɚɎɌə ɛɜɚɏɜɌɘɘəɧɕ ɛɜɚɐɟɖɞ SPSS Ɏɑɜɝɔɔ 16 

(ȽɄȬ). ȼɑɓɟɗɨɞɌɞɧ ȸȼȾ ɝɑɜɐɢɌ, Ɍ ɞɌɖɒɑ ɩəɑɜɏɑ-

ɞɔɣɑɝɖɔɑ ɔəɐɑɖɝɧ ɍɧɗɔ ɝɚɛɚɝɞɌɎɗɑəɧ ɘɑɒɐɟ 

ɐɎɟɘɫ ɏɜɟɛɛɌɘɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɚɎɑɜəɚɏɚ 

ɜɌɓɗɔɣɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ U-ɞɑɝɞɌ ȸɌəə-

ȿɔɞəɔ. ɉəɑɜɏɑɞɔɣɑɝɖɔɑ ɔəɐɑɖɝɧ ɔ ɛɚɖɌɓɌɞɑɗɔ 

ȸȼȾ ɝɑɜɐɢɌ ɞɌɖɒɑ ɍɧɗɔ ɛɜɚɎɑɜɑəɧ əɌ əɌɗɔɣɔɑ 

ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɖɚɜɜɑɗɫɢɔɔ ȽɛɔɜɘɑəɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɚɖɌɓɌɞɑɗɔ ȸȼȾ ɝɑɜɐɢɌ, ɚɛɜɑɐɑɗɑəəɧɑ Ɏ 

ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ, əɌɡɚɐɔɗɔɝɨ əɌ 

ɟɜɚɎəɑ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ. ȾɌɖ, ɞɚɗɥɔəɌ 

ɘɔɚɖɌɜɐɌ ȸȲȻ Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɌ 7,8 

Ñ 1,2 ɘɘ, ɣɞɚ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɘɑəɨɤɑ ɞɚɗɥɔəɧ 

ȸȲȻ Ɏ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ - 15 Ñ 1,2 ɘɘ 

(p<0,05), ɏɐɑ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɍɧɗ ɓəɌɣɔɞɑɗɨ-

əɚ Ɏɧɤɑ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ.  

ȿ ɍɚɗɨəɧɡ Ɏ ɏɜɟɛɛɑ Ȭȯ ɝ ȯȷȲ ɞɚɣəɚ ɞɌɖ ɒɑ 

ɚɞɘɑɣɌɗɚɝɨ ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɚɞəɚɝɔ-

ɞɑɗɨəɚ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ 

ȷȲ - 209,07 Ñ 39 ɏɜ., ɛɜɚɞɔɎ 158,31 Ñ 39,84 ɏɜ. 

Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (p<0,05). 

Ȼɜɔ ɚɢɑəɖɑ ɠɟəɖɢɔɔ ȷȲ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚ-

ȾɌɍɗɔɢɌ ʈ1.    ɁɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔɘɛɟɗɨɝəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɐɗɫ 31P ȸȼȽ. 

ʀʤʧʫʣʴʩ ɸʜʠʘʙʘʪʠʯʝʩʢʠʡ 

ʊʠʧ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʆʜʥʦʚʦʢʩʝʣʴʥʘʷ 

ɺʨʝʤʷ çʵʭʦè ʂʨʘʪʯʘʡʰʝʝ 

ɺʨʝʤʷ ʧʦʚ
ʦʨʝʥʠʷ ʂʨʘʪʯʘʡʰʝʝ 

ʈʘʟʤʝʨ ʚʦʢʩʝʣʷ 44ʭ55ʭ37 ʤʤ 

ʂʦʣʠʯʝʩʪʚʦ ʫʩʨʝʜʥʝʥʠʡ 136 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ 500 

ʊʠʧ ʦʙʲʝʤʥʦʡ ʩʝʣʝʢʮʠʠ ISIS 

ʊʠʧ ʰʠʤʤʠʨʦʚʘʥʠʷ ʀʪʝʨʘʪʠʚʥʳʡ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩ ʕʂɻ ʊʨʠʛʛʝʨ 

ʆʪʩ
ʦʯʢʘ ʪʨʠʛʛʝʨʘ ɺʳʩʪʘʚʣʷʝʪʩʷ ʤʘʥʫʘʣʴʥʦ ʚ ʢʦʥʝʯʥʫʶ ʜʠʘʩʪʦʣʫ (500-800 

ʤʩ) 
 

   
 

 

ȼɔɝ. 1,Ɍ     

 

ȼɔɝ. 1,ɍ     

ȼɔɝ. 1    ȸȼȽ ɝɑɜɐɢɌ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ. ȻɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝ ɌɐɔɌɍɌɞɔɣɑɝɖɔɘ ɔɘɛɟɗɨɝɚɘ, 

ɗɚɖɌɗɔɓɌɢɔɫ ISIS, ɔəɞɑɏɜɌɞɔɎəɚɑ ɤɔɘɘɔɜɚɎɌəɔɑ.                                                                                          

ȮɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɛɔɖɔ əɑɚɜɏɌəɔɣɑɝɖɚɏɚ ɠɚɝɠɌɞɌ (ȹɀ), ɠɚɝɠɚɖɜɑɌɞɔəɌ (ɀȶ), ɌɐɑəɚɓɔəɞɜɔɠɚɝɠɌɞɌ (ȬȾɀ). 

Ɍ ð ɝɛɑɖɞɜ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ. ɍ ð ɝɛɑɖɞɜ ɍɚɗɨəɚɏɚ Ȭȯ ɝ ȯȷȲ, ɚɞɘɑɣɌɑɞɝɫ ɝəɔɒɑəɔɑ ɛɗɚɥɌɐɔ ɛɔɖɌ ɀȶ ɔ 

ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɫ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ɏɧɡ ɗɔɢ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɝəɔɒɑəɔɫ ɗɚɖɌɗɨəɚɕ 

ɔɗɔ ɏɗɚɍɌɗɨəɚɕ ɠɟəɖɢɔɔ ȷȲ, Ɍ ɓəɌɣɑəɔɫ ɀȮ 

ȷȲ ɗɑɒɌɗɔ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ. Ȯ 

ɏɜɟɛɛɑ ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ əɌɜɟɤɑəɔɫ ɗɚɖɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ, ɚɐəɌɖɚ ɐɌəəɌɫ 

ɏɜɟɛɛɌ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɝəɔɒɑəɔɑ ɓəɌɣɑəɔɕ 

ɀȮ ȷȲ - 58,13 Ñ 8,34 %, ɣɞɚ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ 

əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚ-

ɎɚɗɨɢɑɎ (p<0,05). 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɔɘɑəɑəɔɫ ɠɚɝɠɚɜəɚɕ ȸȼȽ 

ɝɑɜɐɢɌ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɠɚɝ-

ɠɚɜəɧɑ ɝɛɑɖɞɜɧ (ȼɔɝ. 1). 

Ȼɜɔ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɑ ȸȼȽ-ɐɌəəɧɡ 

ɍɧɗɔ ɛɚɗɟɣɑəɧ ɓəɌɣɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɧɡ ɖɚə-

ɢɑəɞɜɌɢɔɕ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ Ɏ 

ɘɔɚɖɌɜɐɑ ɓɐɚɜɚɎɧɡ ɗɔɢ, Ɍ ɞɌɖɒɑ ɍɚɗɨəɧɡ Ȭȯ ɝ 

ȯȷȲ. 

ȹɚɜɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ, 

ɛɚɗɟɣɑəəɧɑ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ,  

ɝɚɝɞɌɎɔɗɔ 2,08 Ñ 0,35. Ȼɜɔ ɚɢɑəɖɑ ɐɌəəɧɡ 

ɠɚɝɠɚɜəɚɕ ȸȼȽ ɟ ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɚɝəɚɎəɚɏɚ ɩəɑɜ-

ɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɘɔɚɖɌɜɐɌ ɐɚ 1,66 Ñ 0,11 ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ əɚɜɘɧ (p<0,05) (ȼɔɝ.  2). 

Ȱɚɛɚɗəɔɞɑɗɨəɧɕ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ 

ȹɀ*100/ɀȶ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɚɍɜɌɞəɟɪ ɞɑə-

ɐɑəɢɔɪ, ɑɏɚ əɌɔɘɑəɨɤɑɑ ɓəɌɣɑəɔɑ ɍɧɗɚ ɚɛɜɑɐɑ-

ɗɑəɚ Ɏ ɏɜɟɛɛɑ əɚɜɘɧ - 8,87 Ñ 3,14, ɣɞɚ ɍɧɗɚ ɐɚ-

ɝɞɚɎɑɜəɚ əɔɒɑ ɑɏɚ ɓəɌɣɑəɔɕ Ɏ ɏɜɟɛɛɑ Ȭȯ ɝ ȯȷȲ 

ð 13,5 Ñ 3,3 (p<0,05). 

ȳəɌɣɑəɔɫ pH, ɛɚɗɟɣɑəəɧɑ ɝ ɛɚɘɚɥɨɪ 

ɠɚɝɠɚɜəɚɕ ȸȼȽ, Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ əɌɡɚɐɔɗɔɝɨ Ɏ 

ɐɔɌɛɌɓɚəɑ əɚɜɘɧ ɔ əɑ ɔɘɑɗɔ ɐɚɝɞɚɎɑɜəɚɏɚ ɜɌɓ-

ɗɔɣɔɫ (Ɏ ɏɜɟɛɛɑ əɚɜɘɧ ð 7,30 Ñ 0,02, Ɏ ɏɜɟɛɛɑ 

Ȭȯ ɝ ȯȷȲ 7,17 Ñ 0,23, p<0,05). 

Ȼɜɔ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ 

ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ ȸȼȾ ɔ ɠɚɝ-

ɠɚɜəɚɕ ȸȼȽ ɝɑɜɐɢɌ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɗɌɍɌɫ 

ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɓəɌɣɑəɔ-

ɫɘɔ ɚɝəɚɎəɚɏɚ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɔ ɓəɌ-

ɣɑəɔɫɘɔ ɀȮ ȷȲ, ɓəɌɣɑəɔɑ ɖɚɩɠɠɔɢɔɑəɞɌ ɖɚɜ-

ɜɑɗɫɢɔɔ (r) ɝɚɝɞɌɎɔɗɚ 0,29, p<0,05.  

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɕ ɜɌɍɚɞɑ ɛɚɗɟɣɑəɧ ɐɌə-

əɧɑ ɚ ɝɚɝɞɚɫəɔɔ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ 

ɘɔɚɖɌɜɐɌ ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ, Ɍ ɞɌɖɒɑ ɍɚɗɨəɧɡ Ȭȯ ɝ 

ȯȷȲ, ɚɛɜɑɐɑɗɑəəɧɑ ɛɜɔ ɛɚɘɚɥɔ ɠɚɝɠɚɜəɚɕ 

ȸȼȽ əɌ ɝɎɑɜɡɎɧɝɚɖɚɛɚɗɨəɚɘ ȸȼ-ɞɚɘɚɏɜɌɠɑ. 

Ȱɗɫ ɚɢɑəɖɔ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ 

ɘɔɚɖɌɜɐɌ ȷȲ ɛɜɔɘɑəɫɗɝɫ ɜɌɝɣɬɞ ɚɞəɚɝɔɞɑɗɨ-

əɧɡ ɖɚəɢɑəɞɜɌɢɔɕ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝ-

ɠɌɞɚɎ, ɛɜɑɐɝɞɌɎɗɫɎɤɔɕ ɝɚɍɚɕ ɚɞəɚɤɑəɔɑ ɛɗɚ-

ɥɌɐɑɕ ɛɔɖɚɎ ɀȶ ɔ ȬȾɀ ɔ ɛɔɖɚɎ ȹɀ ɔ ɀȶ. 

Ȯ ɗɔɞɑɜɌɞɟɜɑ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɓəɌɣɔɞɑɗɨ-

əɧɕ ɜɌɓɍɜɚɝ əɚɜɘɌɗɨəɧɡ ɓəɌɣɑəɔɕ ɩəɑɜɏɑɞɔɣɑ-

ɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ ð ɚɞ 1,1 ɐɚ 2,5 [5,16,29], 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ȸȼ-ɝɔɝɞɑɘ, ɔɝɛɚɗɨɓɚɎɌəəɧɡ 

ɐɗɫ ɑɏɚ ɚɛɜɑɐɑɗɑəɔɫ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚɗɟɣɑəəɚɑ 

Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɚɝəɚɎəɚɏɚ 

ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ (2,08 Ñ 0,35) Ɏ 

ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɡɚɜɚɤɚ ɝɚɏɗɌɝɟ-

ɑɞɝɫ ɝ ɐɌəəɧɘɔ, ɚɛɟɍɗɔɖɚɎɌəəɧɘɔ ɐɜɟɏɔɘɔ ɔɝ-

ɝɗɑɐɚɎɌɞɑɗɫɘɔ [4,34,14,13,24,18]. 

ȸɑɞɚɐɔɖɌ ɚɛɜɑɐɑɗɑəɔɫ ɚɞəɚɝɔɞɑɗɨəɧɡ 

ɖɚəɢɑəɞɜɌɢɔɕ Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ 

Ɏ ɘɔɚɖɌɜɐɑ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɜɚɝɞɚɕ Ɏ ɔɝɛɚɗ-

əɑəɔɔ, ɚɐəɌɖɚ ɝɟɥɑɝɞɎɚɎɌɗɔ ɛɚɛɧɞɖɔ ɚɛɜɑɐɑ-

ɗɑəɔɫ Ɍɍɝɚɗɪɞəɧɡ ɖɚəɢɑəɞɜɌɢɔɕ ɐɌəəɧɡ Ɏɑ-

ɥɑɝɞɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ 

ɀȶ/ȬȾɀ ɫɎɗɫɑɞɝɫ ɚɞɜɌɒɑəɔɑɘ ɝɚɚɞəɚɤɑəɔɕ 

Ɏɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ, ɞ.ɖ. ɖɚɗɑɍɌ-

əɔɫ ɖɚəɢɑəɞɜɌɢɔɕ ɀȶ ɔɘɑɪɞ ɓəɌɣɔɞɑɗɨəɚ 

ɍɚɗɨɤɟɪ Ɍɘɛɗɔɞɟɐɟ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ ɟ 

ȬȾɀ [14]. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɚɍɑ ɏɜɟɛɛɧ ɍɧɗɔ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑɜɌɓɗɔɣɔɘɧ ɛɚ ɎɚɓɜɌɝɞɟ, ɛɚɝɖɚɗɨɖɟ ɝɟ-

ɥɑɝɞɎɟɪɞ ɐɌəəɧɑ ɚ ɏɑəɐɑɜəɚɕ ɓɌɎɔɝɔɘɚɝɞɔ 

ɓəɌɣɑəɔɕ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ. 

ȾɌɖ, Schocke et al. ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɟɘɑ-

ɜɑəəɟɪ ɖɚɜɜɑɗɫɢɔɪ ɘɑɒɐɟ ɎɚɓɜɌɝɞɚɘ ɔ ɩəɑɜɏɑ-

ɞɔɣɑɝɖɔɘ ɔəɐɑɖɝɚɘ ɀȶ/ȬȾɀ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɐɚɍɜɚɎɚɗɨɢɑɎ ɚɞ 20 ɐɚ 67 ɗɑɞ [10]. ȿ ɘɚɗɚɐɧɡ 

ɚɍɝɗɑɐɚɎɌəəɧɡ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 30,1 ɗɑɞ) 

ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ ɀȶ/ȬȾɀ ɍɧɗ ɐɚɝɞɚɎɑɜəɚ 

Ɏɧɤɑ (2,16 Ñ 0,36) Ɏ ɝɜɌɎəɑəɔɔ ɝ ɗɪɐɨɘɔ ɝɞɌɜ-

ɤɑɏɚ ɎɚɓɜɌɝɞɌ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 52,5 ɗɑɞ) ð 

1,83 Ñ 0,37 (p<0,05). Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ Ɏɖɗɪɣɑəəɧɡ Ɏ ɏɜɟɛɛɟ əɚɜɘɧ ɝɚɝɞɌɎɗɫɗ 

55 Ñ 6,3 ɗɑɞ, ɣɞɚ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɚɝɨ ɚɞ 

ɐɌəəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɚɝɞɌɗɨəɧɡ ɐɎɟɡ ɏɜɟɛɛɌɡ 

(p<0,05).  

ȼɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ, ɟ 

 

ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ ɝɜɌɎəɑəɔɫ ɓəɌɣɑəɔɕ ɩəɑɜ-

ɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ ɘɑɒɐɟ ɏɜɟɛɛɌ-

ɘɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɔ ɍɚɗɨəɧɡ Ȭȯ ɝ 

ȯȷȲ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ Ɏ ɝɚɝɞɚ-

ɫəɔɔ ɛɚɖɚɫ ɡɚɜɚɤɚ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɛɜɑɐɧɐɟɥɔ-

ɘɔ ɐɌəəɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ əɌ ɗɪɐɫɡ ɔ ɒɔɎɚɞ-

əɧɡ. ȯɔɛɑɜɞɜɚɠɔɜɚɎɌəəɧɕ ɘɔɚɖɌɜɐ Ɏ əɌɤɑɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɐɑɘɚəɝɞɜɔɜɚɎɌɗ ɝəɔɒɑəɔɑ ɚɝ-

əɚɎəɚɏɚ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ (ɀȶ/ȬȾɀ), ɣɞɚ 

ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɜɫɐɚɘ ɛɜɑɐɧɐɟɥɔɡ ɜɌɍɚɞ, ɛɜɚ-

Ɏɑɐɑəəɧɡ əɌ ɍɚɗɨəɧɡ ɝ ɛɚɎɧɤɑəəɚɕ ɘɌɝɝɚɕ 

ɘɔɚɖɌɜɐɌ [26,10,38,37,8,22,36]. Ƚɡɚɒɟɪ ɞɑə-

ɐɑəɢɔɪ ɖ ɝəɔɒɑəɔɪ ɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɔəɐɑɖɝɚɎ 

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ ɔ ɒɔɎɚɞəɧɑ, ɣɨɑ ɝɑɜɐɢɑ ɍɧɗɚ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚ ɛɑɜɑɏɜɟɒɑəɚ ɐɌɎɗɑəɔɑɘ 

[37,23,30,19].  

Heyne et al. ɚɛɜɑɐɑɗɔɗɔ ɝəɔɒɑəɔɑ ɔəɐɑɖɝɌ 

ɀȶ/ȬȾɀ ɟ ɍɚɗɨəɧɡ Ȭȯ: ɟ ɍɚɗɨəɧɡ ɝɚ ɝəɔɒɑəɔɑɘ 

ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖɢɔɔ ɓəɌɣɑəɔɑ ɔəɐɑɖɝɌ 

ɀȶ/ȬȾɀ ɝɚɝɞɌɎɔɗɚ 1,65 Ñ 0,25, Ɍ ɟ ɍɚɗɨəɧɡ ɝ 

ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ ð 1,43 Ñ 0,21, ɣɞɚ Ɏ 

ɚɍɚɔɡ ɝɗɟɣɌɫɡ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ Ɏ ɝɜɌɎəɑ-

əɔɔ ɝ ɏɜɟɛɛɚɕ əɚɜɘɧ (2,07 Ñ 0,17, p<0,05) [14]. 

ȶɜɚɘɑ ɞɚɏɚ, Lamb et al. ɛɚɖɌɓɌɗɔ ɝəɔɒɑəɔɑ ɔə-

ɐɑɖɝɌ ɀȶ/ȬȾɀ ɟ ɍɚɗɨəɧɡ Ȭȯ ɝ ɐɚɝɞɚɎɑɜəɚ ɟɎɑ-

ɗɔɣɑəəɚɕ ɘɌɝɝɚɕ ɘɔɚɖɌɜɐɌ ȷȲ ð 1,20 Ñ 0,18 

ɛɜɚɞɔɎ 1,39 Ñ 0,17 ɟ ɓɐɚɜɚɎɧɡ ɗɔɢ (p<0,05) [17]. 

ȹɑɐɌɎəɫɫ ɜɌɍɚɞɌ Burkhard et al., Ɏ ɖɚɞɚɜɟɪ Ɏɚ-

ɤɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ 12 ɛɌɢɔɑəɞɚɎ, ɍɚɗɨəɧɡ Ȭȯ 

ɍɑɓ ɐɚɝɞɚɎɑɜəɚɏɚ ɟɎɑɗɔɣɑəɔɫ ɘɌɝɝɧ ɘɔɚɖɌɜɐɌ 

ȷȲ, ɞɌɖɒɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɐɚɝɞɚɎɑɜəɚɑ 

ɝəɔɒɑəɔɑ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ ɐɚ 1,21 Ñ 0,22 ɛɜɚ-

ɞɔɎ 1,54 Ñ 0,24 Ɏ ɏɜɟɛɛɑ əɚɜɘɧ (p<0,05). 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɩəɑɜɏɑɞɔɣɑ-

ɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ ɘɔɚɖɌɜɐɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɐɌəəɧɘɔ Hochachka et al. [23] ɘɚɏɟɞ ɔɘɑɞɨ 3 

ɛɜɔɣɔəɧ: ɝɎɑɜɡəɌɏɜɟɓɖɌ əɌ ɝɑɜɐɢɑ, ɓəɌɣɔɞɑɗɨ-

əɚɑ ɝəɔɒɑəɔɑ ɚɖɝɔɏɑəɌɢɔɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, 

ɐɚɝɞɌɞɚɣəɚɑ ɐɗɫ ɓɌɛɟɝɖɌ ɌəɌɩɜɚɍəɚɏɚ ɞɔɛɌ ɛɜɚ-

ɔɓɎɚɐɝɞɎɌ ȬȾɀ, Ɍ ɞɌɖɒɑ ɝɘɑəɌ ɝɟɍɝɞɜɌɞɌ ɘɑɞɌ-

ɍɚɗɔɓɘɌ. ɉɞɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏɑɐɑɞ ɖ ɝəɔɒɑəɔɪ 

ɌɖɞɔɎəɚɝɞɔ ɖɜɑɌɞɔəɖɔəɌɓɧ ɔ ɝəɔɒɑəɔɪ ɚɍɥɑɏɚ 

ɖɚɗɔɣɑɝɞɎɌ ɖɜɑɌɞɔəɌ Ɏ ɝɑɜɐɢɑ, ɏɔɛɑɜɞɜɚɠɔɫ 

ɖɚɞɚɜɚɏɚ ɎɧɓɎɌəɌ ɛɑɜɑɏɜɟɓɖɚɕ ɐɌɎɗɑəɔɑɘ. ȰɌə-

əɌɫ ɏɔɛɚɞɑɓɌ ɍɧɗɌ ɛɚɐɞɎɑɜɒɐɑəɌ ɛɜɔ ɛɚɘɚɥɔ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɔ ɖɚɞɚɜɚɘ 

ɖɚəɢɑəɞɜɌɢɔɫ ɠɚɝɠɚɖɜɑɌɞɔəɌ Ɏ ɏɔɛɑɜɞɜɚɠɔ-

ɜɚɎɌəəɚɘ ɝɑɜɐɢɑ ɍɧɗɌ ɝəɔɒɑəɌ Ɏ 4 ɜɌɓɌ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ əɚɜɘɌɗɨəɧɘ ɘɔɚɖɌɜɐɚɘ [25]. 

Ȼɚɞɜɑɍəɚɝɞɨ ɔ ɘɑɡɌəɔɓɘɧ ɛɚɝɞɟɛɗɑəɔɫ 

ɩəɑɜɏɔɔ Ɏ ɖɌɜɐɔɚɘɔɚɢɔɞ ɞɑɝəɚ ɝɎɫɓɌəɧ. ȰɌɒɑ 

ɓəɌɣɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɜɌɝɡɚɐɑ ɩəɑɜɏɔɔ əɑ 

ɐɚɗɒəɧ ɛɜɔɎɚɐɔɞɨ ɖ ɎɧɜɌɒɑəəɧɘ ɔɓɘɑəɑəɔɫɘ 

Ɏ ɖɚəɢɑəɞɜɌɢɔɔ ɀȶ ɔ ȬȾɀ [12]. Ȯ ɓɐɚɜɚɎɚɘ ɣɑ-

ɗɚɎɑɣɑɝɖɚɘ ɝɑɜɐɢɑ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɔəɐɑɖɝ 

ɀȶ/ȬȾɀ əɑ ɔɓɘɑəɫɑɞɝɫ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚ-

Ɏɧɤɑəɔɫ əɌɏɜɟɓɖɔ [3]. 

Ȼɚ ɘəɑəɔɪ Schaefer et al., ɛɜɚɎɚɐɔɎɤɔɡ 

ɩɖɝɛɑɜɔɘɑəɞɧ əɌ ɒɔɎɚɞəɧɡ, ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ 

ɓəɌɣɑəɔɕ ɩəɑɜɏɑɞɔɣɑɝɖɔɡ ɔəɐɑɖɝɚɎ ɀȶ/ȬȾɀ ɔ 

ȹɀ*100/ɀȶ ɘɚɏɟɞ ɍɧɞɨ ɔəɐɟɢɔɜɚɎɌəɧ əɑɖɚɞɚ-

ɜɧɘ ɝəɔɒɑəɔɑɘ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɛɚ 

ɛɜɔɣɔəɑ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑ-

ɜɔɔ [32]. ȭɚɗɑɑ ɣɑɘ ɟ 80% ɛɌɢɔɑəɞɚɎ ɝ ɟɞɚɗɥɑ-

əɔɑɘ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɚɞɘɑɣɌɑɞɝɫ ɓəɌɣɔɘɚɑ 

ɟɘɑəɨɤɑəɔɑ ɐɔɌɘɑɞɜɌ ɛɜɚɝɎɑɞɌ ɔ ɝəɔɒɑəɔɑ 

ɖɜɚɎɚɞɚɖɌ [31,6]. ȶɜɚɘɑ ɞɚɏɚ, ɝɚɝɟɐɧ ɝ ɞɌɖɔɘɔ 

ɔɓɘɑəɑəɔɫɘɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɓəɌɣɔɞɑɗɨəɚɑ 

ɝəɔɒɑəɔɑ ɎɌɓɚɐɔɗɌɞɌɢɔɚəəɚɏɚ ɜɑɓɑɜɎɌ ɓɌ ɝɣɑɞ 

əɑəɚɜɘɌɗɨəɚɏɚ ɜɌɝɤɔɜɑəɔɫ ɝɚɎɘɑɝɞəɚ ɝ əɑɐɚ-

ɝɞɌɞɚɣəɚɕ ɒɑɝɞɖɚɝɞɨɪ ɖɌɛɔɗɗɫɜɚɎ [21,7]. 

Ȯ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ əɑɖɚɞɚ-

ɜɚɑ ɝəɔɒɑəɔɑ ɀȮ ȷȲ ɟ ɍɚɗɨəɧɡ Ȭȯ ɝ ȯȷȲ, Ɍ 

ɞɌɖɒɑ ɝɗɌɍɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ 

ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ ɚɝəɚɎəɚɏɚ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɔəɐɑɖɝɌ ɔ ɀȮ ȷȲ. Lamb et al. ɛɜɑɐɛɚɗɚɒɔɗɔ, 

ɣɞɚ əɔɓɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɀȶ ɔ ɛɑɜɑɎɚɐ ɖ ɐɜɟɏɚɘɟ 

ɝɟɍɝɞɜɌɞɟ ɘɑɞɌɍɚɗɔɓɘɌ (ɚɞ ɒɔɜəɧɡ ɖɔɝɗɚɞ ɖ 

ɏɗɪɖɚɓɑ) ɛɜɔɎɚɐɔɞ ɖ əɑɖɚɞɚɜɚɘɟ ɝəɔɒɑəɔɪ 

ɟɜɚɎəɫ ȬȾɀ Ɏ ɝɌɜɖɚɘɑɜɌɡ ɟ ɍɚɗɨəɧɡ Ȭȯ, ɖɚɞɚɜɚɑ 

əɑ ɖɚɘɛɑəɝɔɜɟɑɞɝɫ ɛɚɎɧɤɑəɔɑɘ ɘɔɞɚɡɚəɐɜɔ-

Ɍɗɨəɚɏɚ ȬȾɀ [17]. Ƚəɔɒɑəɔɑ ɢɔɞɚɓɚɗɨəɚɏɚ ɟɜɚɎ-

əɫ ȬȾɀ ɛɜɔɎɚɐɔɞ ɖ əɌɜɟɤɑəɔɪ ɝɑɖɎɑɝɞɜɌɢɔɔ 

Ca2+ Ɏ ɩəɐɚɛɗɌɓɘɌɞɔɣɑɝɖɚɘ ɜɑɞɔɖɟɗɟɘɑ ɔ 

əɌɜɟɤɑəɔɪ ɜɑɗɌɖɝɌɢɔɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɣɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɛɜɔɣɔəɚɕ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ 

(ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ) ɘɔɚɖɌɜɐɌ əɌ ɖɗɑɞɚɣəɚɘ 

ɟɜɚɎəɑ [10,17,9,35]. 

ȰɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɓəɌɣɑəɔɫɘɔ 

pH Ɏ ɏɜɟɛɛɌɡ əɚɜɘɧ ɔ Ȭȯ ɝ ȯȷȲ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ. ȴɓɘɑəɑəɔɫ pH ɘɚɏɟɞ ɏɚɎɚɜɔɞɨ ɚ əɌɗɔɣɔɔ 

ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, ɣɞɚ ɝɞɚɔɗɚ ɚɒɔɐɌɞɨ, ɚɛɔɜɌ-

ɫɝɨ əɌ ɎɧɤɑɚɛɔɝɌəəɧɑ ɘɑɡɌəɔɓɘɧ ɜɌɓɎɔɞɔɫ 

əɌɜɟɤɑəɔɕ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ. ɉɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɞɑɚɜɔɑɕ ɚ ɛɚɝɞɑɛɑəəɚɕ 

ɌɐɌɛɞɌɢɔɔ ɘɔɚɖɌɜɐɌ ɖ əɑɍɚɗɨɤɚɕ ɔɤɑɘɔɔ, 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəəɚɕ Ɏ ɜɌɍɚɞɑ Arai et al. [28], 

ɏɐɑ ɛɜɚɔɓɎɚɐɝɞɎɚ ɗɌɖɞɌɞɌ ɛɑɜɑɡɚɐɔɗɚ ɖ ɑɏɚ ɜɌɝ-

ɡɚɐɚɎɌəɔɪ ɟɒɑ ɣɑɜɑɓ 45 ɘɔəɟɞ. 

Ⱦɑɘ əɑ ɘɑəɑɑ, əɑɓɌɎɔɝɔɘɚ ɚɞ Ɏɚɓɘɚɒəɧɡ 

ɔəɞɑɜɛɜɑɞɌɢɔɕ ɛɚɗɟɣɑəəɧɡ ɔɓɘɑəɑəɔɕ ɩəɑɜɏɑ-

ɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ, Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɔ 

əɌɕɐɑəɧ əɑ ɞɚɗɨɖɚ əɚɜɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɩəɑɜ-

ɏɑɞɔɣɑɝɖɔɡ ɠɚɝɠɌɞɚɎ ɐɗɫ Ɏɧɝɚɖɚɛɚɗɨəɚɏɚ ȸȼ-

ɞɚɘɚɏɜɌɠɌ, Ɍ ɞɌɖɒɑ ɔ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɘɑɞɌɍɚ-

ɗɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ Ɏ ɏɔɛɑɜɞɜɚɠɔɜɚɎɌəəɚɘ 

ɘɔɚɖɌɜɐɑ.  

ȻɚɝɗɑɐɟɪɥɌɫ ɜɌɍɚɞɌ ɛɚ ɔɓɟɣɑəɔɪ Ɏɚɓ-

ɘɚɒəɚɝɞɑɕ ɘɑɞɚɐɌ ɘɚɒɑɞ ɛɚɓɎɚɗɔɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɠɚɝɠɚɜəɟɪ ȸȼ-ɝɛɑɖɞɜɚɝɖɚɛɔɪ ɖɌɖ ɔə-

ɝɞɜɟɘɑəɞ ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɞɌɖɒɑ ɘɑɞɚɐ ɚɢɑəɖɔ 

ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɏɔɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ɜɌɓ-

ɗɔɣəɚɏɚ ɏɑəɑɓɌ.  

ȮɧɎɚɐɧ. 

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɛɚɖɌɓɌəɚ, ɣɞɚ ɓəɌɣɑəɔɑ 

ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ ɀȶ/ȬȾɀ ɘɔɚɖɌɜɐɌ ȷȲ 

ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɝɚɝɞɌɎɗɫɑɞ 2,08 Ñ 

0,35, Ɍ ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ ɔəɐɑɖɝɌ (ȹɀ*100/ɀȶ) ð 

8,87 Ñ 3,14. ȭɚɗɨəɧɑ Ȭȯ ɝ ȯȷȲ ɐɑɘɚəɝɞɜɔɜɟɪɞ 

ɐɚɝɞɚɎɑɜəɚɑ ɝəɔɒɑəɔɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ 

ɀȶ/ȬȾɀ ɚɞəɚɝɔɞɑɗɨəɚ ɏɜɟɛɛɧ əɚɜɘɧ, Ɏ ɝɜɑɐ-

əɑɘ əɌ 21 % ɔ ɐɚɝɞɚɎɑɜəɚɑ ɛɚɎɧɤɑəɔɑ ɔəɐɑɖɝɌ 

ȹɀ*100/ɀȶ əɌ 34 %.  
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ȶɜɚɘɑ ɞɚɏɚ, ɛɚɖɌɓɌəɚ, ɣɞɚ ɍɚɗɨəɧɑ ɝ ɏɔ-

ɛɑɜɞɜɚɠɔɑɕ ɘɔɚɖɌɜɐɌ ȷȲ əɌ ɠɚəɑ Ȭȯ ɔɘɑɪɞ 

əɌɣɌɗɨəɧɑ ɛɜɚɫɎɗɑəɔɫ əɌɜɟɤɑəɔɫ ɝɚɖɜɌɞɔ-

ɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ȷȲ. Ƚəɔɒɑəəɧɑ ɓəɌɣɑəɔɫ ɀȮ 

Ɏ ɐɌəəɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ ɛɜɫɘɚ ɖɚɜɜɑɗɔɜɟɪɞ ɝɚ 

ɝəɔɒɑəəɧɘɔ ɓəɌɣɑəɔɫɘɔ ɚɝəɚɎəɚɏɚ ɩəɑɜɏɑɞɔ-

ɣɑɝɖɚɏɚ ɔəɐɑɖɝɌ. 

ȹɑɝɘɚɞɜɫ əɌ ɐɗɔɞɑɗɨəɧɕ ɝɜɚɖ ɜɌɓɎɔɞɔɫ 

ȸȼȽ, ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ ɐɚ ɝɔɡ ɛɚɜ əɑ ɔɘɑɑɞ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɔɘɑəɑəɔɫ Ɏ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɑɜɐɢɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ 

ɏɚɎɚɜɫɞ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɌɗɨəɑɕɤɑɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɠɚɝɠɚɜəɚɕ ȸȼȽ Ɏ ɔɓɟɣɑ-

əɔɔ əɌɜɟɤɑəɔɕ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɘɑɞɌɍɚɗɔɓɘɌ 

ɘɔɚɖɌɜɐɌ.
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ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȬɋ ȶȺȸȻɈɊȾȱȼȹȬɋ ȾȺȸȺȯȼȬɀȴɋ Ȯ ȻȷȬȹȴȼȺȮȬȹȴȴ 

ȾȼȬȹȽȶȬȾȱȾȱȼȹȺȯȺ ȻȼȺȾȱȳȴȼȺȮȬȹȴɋ ȬȺȼȾȬȷɈȹȺȯȺ ȶȷȬȻȬȹȬ 
 

ȾɑɜəɚɎɚɕ Ƚ.ȶ., ȹɔɖɚəɚɎɌ ȸ.ɉ., ȮɑɝɑɗɚɎɌ Ⱦ.ȹ., ȴɘɌɑɎ Ⱦ.ɉ., ȶɚɘɗɑɎ Ȭ.ȱ.,   

Ȭɖɣɟɜɔə ȼ.Ƚ., ɀɑɐɚɞɑəɖɚɎ ȴ.Ƚ., ɄɌɜɔɫ ȸ.Ȭ. 

 
ɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɞɚɗɚɏɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (Ȭȶ) ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ 

ɔ ɎɌɒəɚɕ ɛɜɚɍɗɑɘɚɕ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ. ȼɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨ ɖɗɌɛɌəəɧɡ 

ɛɚɜɌɒɑəɔɕ Ɏ ɛɚɛɟɗɫɢɔɔ ɎɑɗɔɖɌ ɔ ɟɜɚɎɑəɨ ɚɝɞɌɬɞɝɫ ɝɞɌɍɔɗɨəɚ Ɏɧɝɚɖɔɘ.  

Ȯ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ əɑɎɚɓɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ ɚɞ-

ɖɜɧɞɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ Ȭȶ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɝɚɎɑɜɤɑə-

ɝɞɎɟɪɞɝɫ ɌɗɨɞɑɜəɌɞɔɎəɧɑ ɏɔɍɜɔɐəɧɑ ɘɑɞɚɐɔɖɔ ɗɑɣɑəɔɫ.   

ȻɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɐɚ ɞɜɌəɝɖɌɞɑɞɑɜəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ȭȶ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨ-

əɧɘ, ɞ.ɖ. ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑ-

ɐɑəɔɫ ɏɔɍɜɔɐəɚɏɚ ɗɑɣɑəɔɫ ɔ  ɞɔɛ ɐɚɝɞɟɛɌ ð ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ ɔɗɔ ɞɜɌəɝɌɛɔɖɌɗɨəɧɕ. 

ȸȽȶȾ ɛɜɑɐɚɝɞɌɎɗɫɑɞ əɑɚɍɡɚɐɔɘɧɑ ɐɌəəɧɑ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɞɔɛɚɎ ɛɜɚɞɑɓɚɎ 

Ȭȶ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɝɔɝɞɑɘ 320-640 ɝɛɔɜɌɗɨəɧɡ ɞɚɘɚɏɜɌɠɚɎ ɑɥɑ ɍɚɗɨ-

ɤɑ ɟɖɜɑɛɔɞ ɘɑɞɚɐ ȸȽȶȾ, ɖɌɖ ɘɑɞɚɐ ɎɧɍɚɜɌ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɛɑɜɑɐ ɞɜɌəɝɖɌ-

ɞɑɞɑɜəɧɘ ɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ Ȭȶ. 

  
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɞɜɌəɝɖɌ-

ɞɑɞɑɜəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɏɔɍɜɔɐəɧɑ ɞɑɡəɚɗɚɏɔɔ Ɏ ɡɔɜɟɜ-
ɏɔɔ. 

 

MULTISLICE COMPUTED TOMOGRAPHY IN PLANNING OF TRANSCATHETER  

AORTIC VALVE IMPLANTATION 

 

Ternovoy S.K., Nikonova M.E., Veselova T.N., Imaev T.E., Komlev A.E.,  

Akchurin R.S., Fedotenkov I.S. , Shariya M.A.  
 

urgical treatment of aortic valve pathology is an actual problem of modern med icine. 

Aortic valve pathology is widely spread in population o n a stable high level. Due to a 

large amount of patients without possibility of open surgical treatment of aortic valve 

pathology modern hybrid methods of treatment, such as transcatheter aortic valve impla n-

tation are being actively proposed and modified.  

Mu MSCT angiography before transcatheter aortic valve implantation is obligatory 

proc edure. Data obtained by MSCT is extremely necessary to define the possibility and the 

access path of transcatheter aortic valve implantation. MSCT allows to select the siz e and 

type of aortic valve prosthesis.  

The use of modern MSCT scanners with 320 -640 row of detectors will increase the 

leading role of MSCT in preoperative examination in patients with planned transcatheter 

aortic valve implantation.  

 
Keywords: multislice  computed tomography, transcatheter aortic valve i m-

plantation, hybrid heart surgery.  
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ɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɞɚɗɚɏɔɔ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɫɎɗɫɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɔ 

ɎɌɒəɚɕ ɛɜɚɍɗɑɘɚɕ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔ-

ɢɔəɧ. 

Ƚɘɑɜɞəɚɝɞɨ ɚɞ ɝɑɜɐɑɣəɚ - ɝɚɝɟɐɔɝɞɧɡ ɓɌ-

ɍɚɗɑɎɌəɔɕ Ɏ ɔəɐɟɝɞɜɔɌɗɨəɚ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ 

ɘɔɜɌ ɓɌəɔɘɌɑɞ ɗɔɐɔɜɟɪɥɑɑ ɘɑɝɞɚ. ȼɌɝɛɜɚɝɞɜɌ-

əɬəəɚɝɞɨ ɖɗɌɛɌəəɧɡ ɛɚɜɌɒɑəɔɕ Ɏ ɛɚɛɟɗɫɢɔɔ 

ɎɑɗɔɖɌ ɔ ɟɜɚɎɑəɨ ɚɝɞɌɬɞɝɫ ɝɞɌɍɔɗɨəɚ Ɏɧɝɚɖɔɘ 

(ȼɔɝ. 1) [1].  

 ȾɜɌɐɔɢɔɚəəɚ ɐɗɫ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɡɔɜɟɜɏɔɣɑɝɖɔɑ 

ɘɑɞɚɐɧ, ɖɚɞɚɜɧɑ ɔ Ɏ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɚɝɞɌ-

ɪɞɝɫ çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè [2]. ȻɜɚɎɑɐɑəɔɑ ɛɚ-

ɐɚɍəɧɡ ɚɛɑɜɌɢɔɕ ɐɚɝɞɟɛəɚ ɗɔɤɨ Ɏ Ɏɧɝɚɖɚɝɛɑ-

ɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɝɚɎɜɑɘɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɖɗɔəɔɖɌɡ, ɚɍɗɌɐɌɪɥɔɡ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɘ 

ɚɍɚɜɟɐɚɎɌəɔɑɘ ɔ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɛɚɐɏɚɞɚɎɗɑə-

əɧɘ ɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɘ ɛɑɜɝɚəɌɗɚɘ. ȹɑɝɘɚɞ-

ɜɫ əɌ ɛɜɚɏɜɑɝɝ ɝɚɎɜɑɘɑəəɚɕ ɘɑɐɔɢɔəɧ, ɣɔɝɗɚ 

ɞɫɒɬɗɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɛɚɐɚɍ-

əɧɡ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌɢɔɕ əɌ ɌɚɜɞɌɗɨ-

əɚɘ ɖɗɌɛɌəɑ ɚɝɞɌɬɞɝɫ Ɏɧɝɚɖɔɘ [3,4]. 

Ȯ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɛɌ-

ɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ əɑɎɚɓɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ ɚɞ-

ɖɜɧɞɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ Ɍɚɜ-

ɞɌɗɨəɚɘ ɖɗɌɛɌəɑ ɔɓ-ɓɌ ɎɚɓɜɌɝɞəɧɡ ɚɏɜɌəɔɣɑəɔɕ 

ɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɝɚɛɟɞɝɞɎɟɪɥɔɡ ɛɌɞɚɗɚɏɔɕ ɔ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɖɌɖ ɔəɞɜɌ- , 

ɞɌɖ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ, Ɏ ɛɚ-

ɝɗɑɐəɑɑ Ɏɜɑɘɫ ɌɖɞɔɎəɚ ɎɚɓɜɌɝɞɌɑɞ ɔəɞɑɜɑɝ ɔ 

ɘɑəɫɪɞɝɫ ɛɚɐɡɚɐɧ ɖ ɜɌɓɎɔɞɔɪ ɔ ɝɚɎɑɜɤɑə-

ɝɞɎɚɎɌəɔɪ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɏɔɍɜɔɐəɧɡ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ.   

ȹɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɌɖɞɔɎəɚ ɜɌɓɎɔɎɌɪɞɝɫ ɔ 

ɝɚɎɑɜɤɑəɝɞɎɟɪɞɝɫ ɞɌɖɔɑ əɌɛɜɌɎɗɑəɔɫ ɏɔɍɜɔɐ-

əɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ, ɖɌɖ ɞɜɌəɝɖɌɞɑ-

ɞɑɜəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɘ ɔ ɞɜɌəɝɌɛɔɖɌɗɨəɧɘ ɐɚɝɞɟ-

ɛɌɘɔ [5,6,7]. 

ȻɚɫɎɗɑəɔɑ əɚɎɧɡ ɝɚɎɜɑɘɑəəɧɡ ɏɔɍɜɔɐ-

əɧɡ ɛɚɐɡɚɐɚɎ ɖ ɗɑɣɑəɔɪ ɛɌɞɚɗɚɏɔɔ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɐɑɗɌɑɞ ɌɖɞɟɌɗɨəɧɘ ɤɔɜɚɖɚɑ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ əɚɎɧɡ əɑɔəɎɌɓɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɡ ɍɧɝɞɜɚ ɔ ɐɚɝɞɚɎɑɜ-

əɚ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ Ɍɚɜɞɧ ɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ, ɝɛɗɌəɔɜɚɎɌɞɨ ɞɔɛ ɐɚɝɞɟɛɌ, Ɍ Ɏ ɛɚɝɞɚɛɑ-

ɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɌɐɑɖɎɌɞəɚ ɚɢɑəɔɞɨ ɜɑɓɟɗɨ-

ɞɌɞɧ ɏɔɍɜɔɐəɚɏɚ ɔɗɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɛɜɔɓəɌəəɧɡ 

ɘɑɞɚɐɚɎ əɑɔəɎɌɓɔɎəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɝɑɜɐɑɣəɚ - ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ɉɞɚɞ ɘɑɞɚɐ 

ɟəɔɖɌɗɑə Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ɛɜɔ ɚɐəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɔəɠɚɜɘɌɢɔɔ ɚ ɘɚɜɠɚɗɚɏɔɔ ɝɑɜɐ-

ɢɌ, ɎɖɗɪɣɌɫ ɝɚɝɞɚɫəɔɑ ɖɗɌɛɌəəɚɏɚ ɌɛɛɌɜɌɞɌ ɔ 

ɝɚɝɞɚɫəɔɔ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ. ȾɌɖɒɑ ɎɚɓɘɚɒəɌ 

ɐɑɞɌɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ  Ɍɚɜɞɧ əɌ  Ɏɝɬɘ  ɛɜɚɞɫ- 
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ȼɔɝ. 1.  ȼɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨ ɖɗɌɛɌəəɧɡ ɛɚɜɌɒɑəɔɕ Ɏ ɛɚɛɟɗɫɢɔɔ. 

 

ȼɔɝ. 2.  ȶɚɗɔɣɑɝɞɎɚ ɞɜɌəɝɖɌɞɑɞɑɜəɧɡ  ɔɘɛɗɌə-
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ɜɑ. 
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ɒɑəɔɔ  - ɛɜɚɎɑɐɑəɔɑ ɛɌəɌɚɜɞɚɏɜɌɠɔɔ.  

ȾɜɌɐɔɢɔɚəəɚ ɐɗɫ ɢɑɗɑɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

Ɍɚɜɞɧ ɔ  ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ  ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɔəɞɑɜɎɑəɢɔɚəəɟɪ ɜɑəɞɏɑəɚɎɝɖɟɪ ɌəɏɔɚɏɜɌ-

ɠɔɪ, ɖɚɞɚɜɌɫ ɔ ɞɑɛɑɜɨ ɚɝɞɌɑɞɝɫ çɓɚɗɚɞɧɘè 

ɝɞɌəɐɌɜɞɚɘ ɐɔɌɏəɚɝɞɔɖɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ, ɚɐəɌɖɚ ɛɜɌɖɞɔ-

ɣɑɝɖɔ əɑ ɛɜɔɘɑəɫɑɞɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɌɚɜɞɚɏɜɌɠɔɔ. ȳɌ ɛɚɝɗɑɐəɔɑ 20 ɗɑɞ 

ɍɗɌɏɚɐɌɜɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɪ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɚɫɎɔɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑəɔɫ 

ɔɓɚɍɜɌɒɑəɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ Ɍɚɜɞɧ əɌ 

Ɏɝɬɘ ɛɜɚɞɫɒɑəɔɔ əɑɔəɎɌɓɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ  [8]. ȻɚɫɎɔɗɌɝɨ 

ɘɑɞɚɐɔɖɌ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɔ, ɖɚɞɚɜɟɪ ɔɝɛɚɗɨ-

ɓɟɪɞ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ, ɘɚɜɠɚɗɚɏɔɔ ɝɑɜɐɢɌ, ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑ-

ɎɌəɔɕ Ɍɚɜɞɧ [9,10]. ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɪ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɎɝɑɘɑɝɞəɚ ɔɝɛɚɗɨɓɟɪɞ Ɏ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑ-

ɗɫɡ. ȾɌɖɒɑ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɏɔɍɜɔɐəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɌɚɜɞɌɗɨəɚɘ ɖɗɌɛɌəɑ, ɚɐəɌɖɚ 

ɣɔɝɗɚ ɐɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ əɌɤɑɕ ɝɞɜɌəɑ 

ɚɏɜɌəɔɣɑəɚ ɔɓ-ɓɌ ɘɌɗɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɝɌɘɔɡ ɏɔ-

ɍɜɔɐəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ.   

ȿɣɔɞɧɎɌɫ ɑɒɑɏɚɐəɚ ɟɎɑɗɔɣɔɎɌɪɥɑɑɝɫ 

ɣɔɝɗɚ ɚɛɑɜɌɢɔɕ ɛɚ ɞɜɌəɝɖɌɞɑɞɑɜəɚɘɟ ɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɪ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, Ɏɧɛɚɗəɫɑɘɧɡ Ɏɚ 

Ɏɝɑɘ ɘɔɜɑ  (ȼɔɝ. 2) [11, 12], ɛɚɞɜɑɍəɚɝɞɨ Ɏ ɞɚɣ-

əɚɘ ɔ əɑɔəɎɌɓɔɎəɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɏɜɟɛɛ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɛɚɖɌɓɌəɔɕ ɏɔɍɜɔɐəɚɘɟ ɗɑɣɑ-

əɔɪ ɔ ɖɚəɞɜɚɗɑ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɎɑɗɔɖɌ.  

Ȯɝɑɘ ɎɧɤɑɚɛɔɝɌəəɧɘ ɞɜɑɍɚɎɌəɔɫɘ Ɏ ɛɚɗəɚɕ 

  

ȼɔɝ. 3. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.                       

ȮɧɜɌɒɑəəɧɕ ɖɌɗɨɢɔəɚɓ ɝɞɎɚɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

ȼɔɝ. 4. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

ȴɓɘɑɜɑəɔɑ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ. 

  

ȼɔɝ. 5. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.                                                                                    

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɝɝɞɚɫəɔɫ ɚɞ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ ɐɚ ɟɝɞɨɫ ȷȶȬ. 

ȼɔɝ. 6. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.                                                                             

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɝɝɞɚɫəɔɫ ɚɞ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌ-

ɛɌəɌ ɐɚ ɟɝɞɨɫ ȻȶȬ. 
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ɘɑɜɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɘɑɞɚɐ ȸȽȶȾ, ɖɚɞɚɜɧɕ əɌ 

əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɫɎɗɫɑɞɝɫ ɖɗɪɣɑɎɧɘ Ɏ ɚɍɝɗɑ-

ɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɛɑɜɑɐ ɞɜɌəɝɖɌɞɑɞɑɜəɧɘ 

ɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɍɑɓ Ɏɧ-

ɛɚɗəɑəɔɫ ȸȽȶȾ- ɌəɏɔɚɏɜɌɠɔɔ ɛɜɚɎɑɐɑəɔɑ ɏɔ-

ɍɜɔɐəɚɏɚ ɗɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɕ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ əɑɎɚɓɘɚɒəɚ.  

ȽɟɥɑɝɞɎɟɪɞ ɛɚɖɌɓɌɞɑɗɔ, ɖɚɞɚɜɧɑ Ɏ ɚɍɫ-

ɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɚɢɑəɔɎɌɪɞɝɫ ɛɜɔ  ɛɜɚɎɑɐɑ-

əɔɔ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɔ Ɍɚɜɞɧ ɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɝɑɜɐɢɌ.  Ⱥɍɧɣəɚ ɚɢɑəɔɎɌɪɞɝɫ ɞɌɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ, ɖɌɖ ɜɌɓɘɑɜɧ Ɍɚɜɞɧ, əɌɗɔɣɔɑ ɔ ɛɜɚɞɫɒɬə-

əɚɝɞɨ ɌəɑɎɜɔɓɘɧ, əɌɗɔɣɔɑ ɜɌɝɝɗɚɑəɔɫ ɝɞɑəɖɔ 

Ɍɚɜɞɧ, ɐɔɌɘɑɞɜ Ɍɚɜɞɧ ɛɚ ɖɜɚɎɚɞɚɖɟ ɔ ɞɚɗɥɔəɌ 

ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ əɌɗɚɒɑəɔɕ, ɡɌɜɌɖɞɑɜ ɚɞɡɚɒɐɑ-

əɔɫ ɝɚɝɟɐɚɎ ɚɞ Ɍɚɜɞɧ, ɝɞɑɛɑəɨ ɖɌɗɨɢɔəɚɓɌ ɝɞɎɚ-

ɜɚɖ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɜɌɓɘɑɜɧ ɠɔɍɜɚɓəɚɏɚ 

ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɜɌɝɛɚɗɚɒɑəɔɑ 

ɟɝɞɨɫ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɗɨɢɌ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. ȾɌɖ ɖɌɖ Ɏɝɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɟ ɛɌɢɔɑəɞɚɎ ɛɑɜɑɐ ɞɜɌəɝɖɌɞɑ-

ɞɑɜəɧɘ ɛɜɚɞɑɓɔɜɚɎɌəɔɑɘ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

ɛɜɚɎɚɐɫɞɝɫ ɝ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɑɕ, ɚɍɫɓɌ-

ɞɑɗɨəɚ ɚɢɑəɔɎɌɑɞɝɫ ɝɚɝɞɚɫəɔɑ ɛɜɚɝɎɑɞɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɘɚɜɠɚɗɚɏɔɫ ɘɔɚɖɌɜɐɌ ȷȲ, 

əɑɝɚɘəɑəəɚ, ɎɚɓɘɚɒəɌ ɚɢɑəɖɌ ɝɚɛɟɞɝɞɎɟɪɥɑɕ 

ɛɌɞɚɗɚɏɔɔ ɝɚ ɝɞɚɜɚəɧ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ ɚɜɏɌ-

əɚɎ ɔ ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ. 

Ȼɜɔ ɚɢɑəɖɑ ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɌəɝɖɌɞɑɞɑɜəɚ-

ɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ȸȽȶȾ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɑɒɑ, ɣɑɘ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɏɔ-

ɍɜɔɐəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ⱥɍɧɣəɚ ɐɌəəɧɕ ɘɑ-

ɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɗɚɒəɑəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɟɝɞɌəɚɎɖɚɕ ɛɜɚɞɑɓɌ 

ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɞɌɖɔɡ, ɖɌɖ  ɐɔɝɗɚɖɌɢɔɫ 

ɛɜɚɞɑɓɌ Ɏɧɤɑ ɔɗɔ əɔɒɑ ɘɑɝɞɌ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ, 

əɑɛɚɗəɌɫ ɜɌɝɛɜɌɎɗɑəəɚɝɞɨ ɛɜɚɞɑɓɌ, Ɍ ɞɌɖɒɑ ɐɗɫ 

ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɝɞɚɛɑɜɌɢɔɚəəɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɞɌɖɔɡ, ɖɌɖ ɜɌɝɝɗɌɔɎɌɪɥɌɫ ɌəɑɎɜɔɓɘɌ 

Ɍɚɜɞɧ, ɘɑɐɔɌɝɞɔəɔɞ, ɛɑɜɔɖɌɜɐɔɞ, ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɔɓɘɑəɑəɔɫ ɗɑɏɖɔɡ, ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ. 

ȻɑɜɎɌɫ ɞɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ 

ɍɔɚɛɜɚɞɑɓɌ Ɏ ɌɚɜɞɌɗɨəɟɪ ɛɚɓɔɢɔɪ ɍɧɗɌ Ɏɧɛɚɗ-

əɑəɌ Ɏ 2002 ɏ [6]. 

Ȼɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ ɛɜɚɞɑɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ 

ɖɜɚɘɑ Ɏɧɛɚɗəɑəɔɫ ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəɔɫ ɔəɞɑɜɎɑəɢɔ-

ɚəəɚɕ ɖɚɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ ɔ ɉɡɚ - ɖɌɜɐɔɚ-

ɏɜɌɠɔɔ (ɉɁȺ-ȶȯ), Ɏ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɛɑɜ-

Ɏɧɘ ɩɞɌɛɚɘ ɛɜɚɎɚɐɔɞɝɫ ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɫ 

ɏɜɟɐəɚɕ Ɍɚɜɞɧ ɔ ɝɑɜɐɢɌ c ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌ-

ɢɔɑɕ, Ɏɞɚɜɧɘ ɩɞɌɛɚɘ ð ȸȽȶȾ-ɌəɏɔɚɏɜɌɠɔɫ 

ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɔ ɛɚɐɎɓɐɚɤəɚ ð ɍɑɐɜɑəəɧɡ 

ɝɑɏɘɑəɞɚɎ. 

Ⱥɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɗɑɐɟɪɥɔɕ ɛɜɚɞɚ-

ɖɚɗ ɛɜɚɎɑɐɑəɔɫ ȸȽȶȾ ɝɑɜɐɢɌ ɔ  ɏɜɟɐəɚɕ Ɍɚɜɞɧ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 64-640 ɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪ-

ɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ: 

Ȼɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ ð ɗɬɒɌ əɌ ɝɛɔəɑ. 

ȹɌɛɜɌɎɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɚɞ ɏɚɗɚɎɧ ɖ əɚɏɌɘ. 

ȾɚɘɚɏɜɌɘɘɌ ð ɠɜɚəɞɌɗɨəɌɫ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɏɜɟɐəɚɕ Ɍɚɜɞɧ əɑɚɍ-

ɡɚɐɔɘɌ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɫ (ɒɑɗɌɞɑɗɨəɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɜɑɞɜɚɝɛɑɖɞɔɎəɟɪ ɖɌɜɐɔɚɝɔəɡɜɚəɔ-

ɓɌɢɔɪ ɐɗɫ Ɏɚɓɘɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ Ɏ ɜɌɓɗɔɣəɧɑ ɠɌɓɧ ɝɑɜɐɑɣəɚɏɚ ɢɔɖɗɌ).  

Ⱥɍɦɬɘ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɚɞ ɟɜɚɎəɫ ɟɝɞɨɫ ɝɚɝɟɐɚɎ 

ɐɟɏɔ Ɍɚɜɞɧ ɐɚ ɚɝəɚɎɌəɔɫ ɝɑɜɐɢɌ. 

ȼɑɒɔɘ ɛɜɚɎɑɐɑəɔɫ ɞɚɘɚɏɜɌɠɔɔ ð ɝɛɔɜɌɗɨəɧɕ. 

ɀɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ð əɌɞɔɎəɌɫ, ɌɜɞɑɜɔɌɗɨəɌɫ. 

ȾɚɗɥɔəɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɝɜɑɓɌ ð 0,5 - 0,625 

ɘɘ.  

ȮəɟɞɜɔɎɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ð ɍɚɗɪɝəɚɑ 

ɎɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɚ ɝɖɚɜɚɝɞɨɪ 

  

ȼɔɝ. 7.  ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ.                                                                              

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɚɎ ɖɚɜəɫ Ɍɚɜɞɧ. 

ȼɔɝ. 8.  ȸȽȶȾ. Ⱥɍɦɬɘəɧɕ ɜɑəɐɑɜɔəɏ.                      

Ⱥɛɜɑɐɑɗɑəɔɑ ɜɌɓɘɑɜɚɎ ȺȭȬ, ȹȻȬ, ȺȻȬ. Ⱥɛɜɑɐɑɗɑ-

əɔɑ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚɐɎɓɐɚɤəɚ - ɍɑɐ-

ɜɑəəɚɏɚ ɝɑɏɘɑəɞɌ ɔ ɍɜɪɤəɚɕ Ɍɚɜɞɧ. ȺɞɝɟɞɝɞɎɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɔɓɎɔɞɚɝɞɔ Ɍɜɞɑɜɔɕ. 
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4,5 - 6,0 ɘɗ/ɝɑɖ.  

Ⱥɍɦɬɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ  ȸȽȶȾ 64 ð 100 

ɘɗ; ȸȽȶȾ 320-640 ð 60-70 ɘɗ. 

ȳɌɐɑɜɒɖɌ ɐɧɡɌəɔɫ ð əɌ ɏɗɟɍɔəɑ ɎɐɚɡɌ ɔɗɔ Ɏɧ-

ɐɚɡɌ.   

Ȼɜɔ ȸȽȶȾ-ɌɚɜɞɚɏɜɌɠɔɔ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ ɔ Ɍə-

ɏɔɚɏɜɌɠɔɔ ɛɚɐɎɓɐɚɤəɚðɍɑɐɜɑəəɧɡ ɝɑɏɘɑəɞɚɎ 

əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɖɌɜɐɔɚɝɔəɡɜɚəɔɓɌɢɔɔ ɚɞɝɟɞ-

ɝɞɎɟɑɞ, ɚɍɦɬɘ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɚɞ ɟɜɚɎəɫ ɐɔɌ-

ɠɜɌɏɘɧ ɐɚ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ȻȭȬ. 

Ⱥɍɦɬɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɚɝɞɌɎɗɫɑɞ 70-

100 ɘɗ. 

Ȱɗɫ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɚɍɧɣəɚ ɔɝ-

ɛɚɗɨɓɟɪɞ ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

(MPR) ɛɚ ɡɚɐɟ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɐɗɫ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɠɔɍɜɚɓəɚɏɚ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌ-

əɌ. Ȯɚɓɘɚɒəɚ ɛɜɔɘɑəɑəɔɑ ɛɜɚɑɖɢɔɕ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ (MIP). Ȱɗɫ əɌɏɗɫɐəɚɝɞɔ 

ɛɚɗɟɣɌɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐɔ-

ɖɌ ɛɚɝɞɜɚɑəɔɫ ɚɍɦɬɘəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ð ɚɍɦɬɘ-

əɧɕ ɜɑəɐɑɜɔəɏ. 

ȻɜɚɎɑɐɑəɔɑ ȸȽȶȾ-ɌɚɜɞɚɏɜɌɠɔɔ ɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝɑɜɐɢɌ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɖɌɖ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ 

ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɜɚɞɑɓɌ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ, ɞɌɖ ɔ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɚɝɞɟ-

ɛɌ ð ɞɜɌəɝɠɑɘɚɜɌɗɨəɚɏɚ ɔɗɔ ɞɜɌəɝɌɛɔɖɌɗɨəɚɏɚ. 

ȹɌ əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔ-

ɞɑɜɔɔ ɚɞɍɚɜɌ ɛɌɢɔɑəɞɚɎ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɛɜɚɞɑɓɌ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ:  

1. ȶɌɗɨɢɔəɔɜɚɎɌəəɧɕ ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ. 

2. ȻɗɚɥɌɐɨ ɟɝɞɨɫ Ɍɚɜɞɧ Ò 0.8 ɖɎ. ɝɘ. 

3. ȼɌɝɝɞɚɫəɔɑ ɚɞ ɟɜɚɎəɫ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ ɐɚ ɟɝɞɨɑɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ əɑ ɘɑ-

əɑɑ 10 ɘɘ. 

4. ȰɔɌɘɑɞɜ ɖɚɗɨɢɌ Ȭȶ ɘɑəɑɑ 18 ɘɘ ɔ ɍɚɗɑɑ 25 

ɘɘ (ɖɌɖ ɐɚɛɚɗəɑəɔɑ ɘɑɞɚɐɌ ɞɜɌəɝɞɚɜɌɖɌɗɨəɚɕ 

ɉɡɚðȶȯ). 

5. Ȱɗɫ ɞɜɌəɝɠɑɘɚɜɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ ð ɐɔɌɘɑɞɜ 

ȺȻȬ əɑ ɘɑəɑɑ 8 ɘɘ, ɐɔɌɘɑɞɜ ȹȻȬ əɑ ɘɑəɑɑ 8 

ɘɘ, ɐɔɌɘɑɞɜ ȺȭȬ əɑ ɘɑəɑɑ 7.5 ɘɘ. 

Ȼɚɝɖɚɗɨɖɟ ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ ɐɚɝɞɟɛ ɫɎ-

ɗɫɑɞɝɫ ɛɜɔɚɜɔɞɑɞəɧɘ, ɛɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɖɌɖ 

ɏɜɟɐəɚɕ, ɞɌɖ ɔ ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ əɑɚɍ-

ɡɚɐɔɘɧɘ ɐɗɫ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (ȼɔɝ. 3, ȼɔɝ.  4, 

ȼɔɝ. 5, ȼɔɝ. 6, ȼɔɝ. 7, ȼɔɝ. 8). Ȯ ɝɗɟɣɌɑ əɑɝɚɍɗɪ-

ɐɑəɔɫ ɖɜɔɞɑɜɔɫ 5 ɎɧɍɔɜɌɑɞɝɫ ɞɜɌəɝɌɛɔɖɌɗɨ-

əɧɕ ɐɚɝɞɟɛ.  

ȶɜɔɞɑɜɔɕ ɔɝɖɗɪɣɑəɔɫ ĭ əɔɓɖɚɑ ɚɞɡɚɒ-

ɐɑəɔɑ ɟɝɞɨɫ ȻȶȬ ɚɞ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɟɝɌ. 

ȼɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑɜɔɔ ɔɝɖɗɪɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɛɜɚɞɑɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌə ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ:  

1. ȹɑɖɗɌɛɌəəɧɕ ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ. 2. Ȯɜɚɒ-

ɐɑəəɧɕ ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ, ɐɎɟɝɞɎɚɜɣɌɞɧɕ 

ɌɚɜɞɌɗɨəɧɕ ɖɗɌɛɌə. 

3. ȹɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɕ ɌɚɜɞɌɗɨəɧɕ ɝɞɑəɚɓ. 

 

4. ȼɌɝɝɞɚɫəɔɑ ɚɞ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɐɚ 

ɟɝɞɔɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɘɑəɑɑ 1,0 ɝɘ (əɑ ɐɗɫ 

Ɏɝɑɡ ɞɔɛɚɎ ɛɜɚɞɑɓɚɎ). 

5. ȶɌɗɨɢɔəɌɞ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ Ɏ ɚɝəɚɎɌəɔɔ 

ɗɑɎɚɕ ɔɗɔ ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ ɝɞɎɚɜɖɔ (ɟɏɜɚɓɌ 

ɝɘɑɥɑəɔɫ ɖɌɗɨɢɔəɌɞɌ ɝɚ ɝɐɌɎɗɑəɔɑɘ ɟɝɞɨɫ ɖɚ-

ɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɜɔ ɜɌɓɐɟɎɌəɔɔ ɍɌɗɗɚəɌ). 

6. ȹɌɗɔɣɔɑ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, 

ɞɜɚɘɍɚɎ ɔɗɔ ɎɑɏɑɞɌɢɔɕ. 

7. ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ. 

8.  ȭɔɚɛɜɚɞɑɓ Ɏ ɘɔɞɜɌɗɨəɚɕ ɛɚɓɔɢɔɔ. 

9. ȮɧɜɌɒɑəəɧɑ ɌɞɑɜɚɘɌɞɚɓəɧɑ ɍɗɫɤɖɔ ɛɚɐ-

Ɏɓɐɚɤəɧɡ ɔ ɍɑɐɜɑəəɧɡ Ɍɜɞɑɜɔɕ (əɑɝɞɌɍɔɗɨəɧɑ 

ɍɗɫɤɖɔ). 

10. ȮɧɜɌɒɑəəɧɕ ɖɔəɖɔəɏ ɛɚɐɎɓɐɚɤəɧɡ ɔ ɍɑɐ-

ɜɑəəɧɡ Ɍɜɞɑɜɔɕ. 

11. ȰɎɟɝɞɚɜɚəəɑɑ ɛɚɐɎɓɐɚɤəɚ - ɍɑɐɜɑəəɚɑ ɤɟə-

ɞɔɜɚɎɌəɔɑ. 

ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɣɬɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɔ ɞɫɒɬɗɟɪ ɝɚɛɟɞ-

ɝɞɎɟɪɥɟɪ ɛɌɞɚɗɚɏɔɪ ɛɜɔ ɔɝɖɗɪɣɑəɔɔ ɛɌɢɔɑə-

ɞɚɎ ɐɗɫ ɞɜɌəɝɖɌɞɑɞɑɜəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ (ȼɔɝ. 9, ȼɔɝ. 10, ȼɔɝ. 11, ȼɔɝ. 

12, ȼɔɝ. 12). 

Ƚ ɫəɎɌɜɫ 2010 ɏ ɛɚ ɐɑɖɌɍɜɨ 2010 ɏ Ɏ ɚɞ-

ɐɑɗɑ ɞɚɘɚɏɜɌɠɔɔ ȴəɝɞɔɞɟɞɌ ȶɗɔəɔɣɑɝɖɚɕ ȶɌɜ-

ɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 

ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ  ɝɑɜɐɢɌ, ɍɜɪɤəɚɕ Ɍɚɜɞɧ ɔ 

ɛɚɐɎɓɐɚɤəɚ-ɍɑɐɜɑəəɧɡ ɝɑɏɘɑəɞɚɎ 30 ɛɌɢɔɑə-

ɞɌɘ Ɏɧɝɚɖɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ, ɖɚɞɚɜɧɘ 

ɛɗɌəɔɜɚɎɌɗɌɝɨ ɞɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘɛɗɌəɞɌɢɔɫ 

ɛɜɚɞɑɓɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ 8 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɔɝ-

ɖɗɪɣɑəɧ Ɏ ɝɎɫɓɔ ɝ əɔɓɖɔɘ ɚɞɡɚɒɐɑəɔɑɘ ɟɝɞɨɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ əɑɝɚɚɞɎɑɞɝɞɎɔɑɘ ɜɌɓɘɑ-

ɜɚɎ ɖɚɜəɫ Ɍɚɜɞɧ ɜɌɓɘɑɜɌɘ ɛɜɚɞɑɓɌ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ  ɟ  14   ɛɌɢɔɑəɞɚɎ  ɔɘɑ- 

 

ȼɔɝ. 9. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.                        

ȹɔɓɖɚɑ ɚɞɡɚɒɐɑəɔɑ ȻȶȬ ɚɞ ɛɜɌɎɚɏɚ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɟɝɌ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɗɔɝɨ ɛɚɖɌɓɌəɔɫ ɖ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɞɜɌəɝɠɑɘɚ-

ɜɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ, ɟ 8 ɛɌɢɔɑəɞɚɎ Ɏ ɝɎɫɓɔ ɝ 

əɌɗɔɣɔɑɘ ɝɞɑəɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔɗɔ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɚɕ ɔɓɎɔɞɚɝɞɔ ɛɚɐɎɓɐɚɤəɚ-ɍɑɐɜɑəəɧɡ 

ɝɑɏɘɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɖɌɓɌəɔɫ ɖ ɛɜɔɘɑəɑ-

əɔɪ ɞɜɌəɝɌɛɔɖɌɗɨəɚɏɚ ɐɚɝɞɟɛɌ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɚɗəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɔ 

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɎɖɗɪɣɌɫ 

ȸȽȶȾ,  Ɏ ɚɞɐɑɗɑ ɝɑɜɐɑɣəɚ- ɝɚɝɟɐɔɝɞɚɕ  ɡɔɜɟɜ-

ɏɔɔ ȴəɝɞɔɞɟɞɌ ȶɗɔəɔɣɑɝɖɚɕ ȶɌɜɐɔɚɗɚɏɔɔ ɔɘ 

Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ Ɏ ɛɑɜɔɚɐ ɝ ɠɑɎɜɌɗɫ 2010 ɏ. ɛɚ 

ɐɑɖɌɍɜɨ 2010 ɏ. ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 22 ɛɜɚɢɑɐɟɜɧ 

ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ ɔɘɛɗɌəɞɌɢɔɔ ɌɚɜɞɌɗɨəɚɏɚ 

ɖɗɌɛɌəɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

78+3 ɗɑɞ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɔɘɑɗɝɫ ɝɞɑəɚɓ ɟɝɞɨɫ 

Ɍɚɜɞɧ ɞɫɒɬɗɚɕ ɝɞɑɛɑəɔ. Ȼɚ ɐɌəəɧɘ ɉɡɚ-ȶȯ 

ɝɜɑɐəɔɕ ɏɜɌɐɔɑəɞ ɝɔɝɞɚɗɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ əɌ 

ɌɚɜɞɌɗɨəɚɘ ɖɗɌɛɌəɑ ɐɚ ɚɛɑɜɌɢɔɔ ɝɚɝɞɌɎɗɫɗ 

76,3+22,5 ɘɘ ɜɞ. ɝɞ. Ȯɝɑ ɍɚɗɨəɧɑ əɌɡɚɐɔɗɔɝɨ Ɏ 

III -IV ɠɟəɖɢɔɚəɌɗɨəɚɘ ɖɗɌɝɝɑ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ 

ɖɜɚɎɚɚɍɜɌɥɑəɔɫ (ȹȶ) ɛɚ NYHA. ȼɔɝɖ ɞɜɌɐɔɢɔ-

ɚəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ 

Euro SCORE> 20%, STS> 10%.  

ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɗɑɞɌɗɨəɚɝɞɨ: 1 ɛɌ-

ɢɔɑəɞ ɝɖɚəɣɌɗɝɫ ɛɜɔ ɫɎɗɑəɔɫɡ ɚɝɞɜɚɕ ɝɑɜɐɑɣ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, 1 ɛɌɢɔɑəɞ ɛɚɏɔɍ əɌ ɣɑɞ-

Ɏɬɜɞɧɑ ɝɟɞɖɔ ɚɞ ɚɝɞɜɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɔ. ȿ 20 ɛɌɢɔɑəɞɚɎ ɚɝɗɚɒəɑəɔɕ əɑ ɍɧɗɚ, 

ɝɜɑɐəɔɕ ɏɜɌɐɔɑəɞ ɐɌɎɗɑəɔɫ əɌ ɛɜɚɞɑɓɑ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɝɚɝɞɌɎɔɗ 

9,6+5,5 ɘɘ ɜɞ. ɝɞ. (p< 0,00001).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɎɔ-

  

ȼɔɝ. 10. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ.                                                                           

ȶɜɔɞɑɜɔɕ ɔɝɖɗɪɣɑəɔɫ ĭ əɔɓɖɚɑ ɚɞɡɚɒɐɑəɔɑ ɟɝɞɨɫ ȷȶȬ 

ɚɞ ɖɚɜɚəɌɜəɚɏɚ ɝɔəɟɝɌ. 

ȼɔɝ. 11. ȸȽȶȾ. Ⱥɍɦɬɘəɧɕ ɜɑəɐɑɜɔəɏ.                

ȶɜɔɞɑɜɔɕ ɔɝɖɗɪɣɑəɔɫ ĭ ɎɧɜɌɒɑəəɌɫ ɛɌɞɚɗɚɏɔɣɑɝɖɌɫ 

ɔɓɎɔɞɚɝɞɨ (ɖɔəɖɔəɏ) ȺȻȬ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ. 

  

ȼɔɝ. 12.  ȸȽȶȾ. Ⱥɍɦɬɘəɧɕ ɜɑəɐɑɜɔəɏ.                                                                     

ȶɜɔɞɑɜɔɕ ɔɝɖɗɪɣɑəɔɫ ĭ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ 

ɝɞɑəɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ȺȻȬ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ. 

ȼɔɝ. 13. ȸȽȶȾ. ȸəɚɏɚɛɗɚɝɖɚɝɞəɌɫ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɫ.                                                                             

ȴɓɘɑɜɑəɔɑ ɖɚɗɨɢɌ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. Ⱦɜɚɘ-

ɍɚɩɘɍɚɗɔɫ Ɏ ɝɔɝɞɑɘɟ əɔɒəɑɐɚɗɑɎɚɕ ɎɑɞɎɔ ɗɑɎɚɕ 

ɗɬɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. 
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ɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ ɞɜɌəɝɖɌɞɑɞɑɜəɌɫ ɔɘɛɗɌəɞɌ-

ɢɔɫ ɛɜɚɞɑɓɚɎ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɫɎɗɫɑɞɝɫ ɜɑ-

Ɍɗɨəɚɕ ɌɗɨɞɑɜəɌɞɔɎɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖ-

ɢɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɝɞɑəɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɧɝɚ-

ɖɔɘ ɜɔɝɖɚɘ ɚɛɑɜɌɢɔɔ əɌ ɚɞɖɜɧɞɚɘ ɝɑɜɐɢɑ.  

ȻɜɚɎɑɐɑəɔɑ ȸȽȶȾ ɐɚ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɫɎɗɫɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ, ɞ. ɖ. ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚ-

ɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ 

ɛɜɚɎɑɐɑəɔɫ ɏɔɍɜɔɐəɚɏɚ ɗɑɣɑəɔɫ ɔ  ɞɔɛ ɐɚɝɞɟɛɌ 

ð ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɕ ɔɗɔ ɞɜɌəɝɌɛɔɖɌɗɨəɧɕ. 

ȸȽȶȾ ɛɜɑɐɚɝɞɌɎɗɫɑɞ əɑɚɍɡɚɐɔɘɧɑ ɐɌəəɧɑ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɜɌɓɘɑɜɚɎ ɔ ɞɔɛɚɎ ɛɜɚɞɑɓɚɎ Ɍɚɜ-

ɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ. 
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ȼȺȷɈ ȸȿȷɈȾȴȽȻȴȼȬȷɈȹȺȵ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ (ȸȽȶȾ)  

Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȰȴȽȽȱȶɂȴȴ ȬȺȼȾɇ 
 

ȮɔɤəɫɖɚɎɌ ȸ.Ȯ. (ɘɗ), Ʉɟɘɝɖɔɕ Ȯ.ȴ., ȮɔɤəɫɖɚɎɌ ȸ.Ȯ.,  

ȰɑəɔɝɚɎɌ ȷ.ȭ. 

 
ɔɝɝɑɖɢɔɫ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɚɛɌɝəɧɡ ɛɜɚɫɎɗɑəɔɕ əɑɝɞɌɍɔɗɨəɚ-

ɝɞɔ ɌɚɜɞɌɗɨəɚɕ ɝɞɑəɖɔ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɖɌɖ Ɏ ɌəɑɎɜɔɓɘɑ  Ɍɚɜɞɧ, ɞɌɖ 

ɔ Ɏ ɝɚɝɟɐɑ əɚɜɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ (ɐɚ 40% ɝɗɟɣɌɑɎ). ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɕ ɏɜɟɛɛɧ (197 ɣɑɗɚɎɑɖ) ɝ ɌəɑɎɜɔɓɘɚɕ ɏɜɟɐəɚɏɚ ɔ/ɔɗɔ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɚɎ 

Ɍɚɜɞɧ. ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɞɘɑɞɔɞɨ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɛɜɔɓəɌɖɔ ɐɔɝɝɑɖ-

ɢɔɔ əɌ ɟɜɚɎəɑ ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ, ɚɛɜɑɐɑɗɔɞɨ ɣɌɝɞɚɞɟ ɐɔɝɝɑɖɢɔɔ, ɎɧɫɎɔɞɨ ɛɜɔɓəɌɖɔ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔɝɞɔəəɧɕ ɔ ɗɚɒəɧɕ ɛɜɚɝɎɑɞɧ Ɍɚɜɞɧ. Ȱɔɝɝɑɖɢɔɫ Ɍɚɜ-

ɞɧ ɝɞɌɗɌ əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɛɜɔɓəɌɖɚɘ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɝɞɑəɖɔ Ɍɚɜɞɧ ɔ ɍɧɗɌ ɚɞɘɑɣɑəɌ Ɏ 

10% Ɏɝɑɡ ɝɗɟɣɌɑɎ ɔ Ɏ 34% ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɗɚɒəɑəəɧɘ ɞɑɣɑəɔɑɘ ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌəɑɎɜɔɓɘɌ Ɍɚɜɞɧ, ɚɝɗɚɒəɑəəɚɑ ɞɑɣɑəɔɑ, ɐɔɝɝɑɖɢɔɫ, 

ȸȽȶȾ, əɑɝɞɌɍɔɗɨəɚɝɞɨ ɝɞɑəɖɔ Ɍɚɜɞɧ. 

 

MULTIDETECTOR COMPUTER TOMOGRAPHY IN AORTIC DISSECTION DIAGNOSIS 

 

Vishniakova  M.V. (jr), Shumsky V.I., Vishniakova  M.V., Denisova  L.B. 
 

ortic dissection is one of the most dangerous sings of aortic wall instability, which 

can be found in aortic aneurysm or in aorta with normal diameter (up to 40% of ca s-

es). A retrospective study was performed to analyze the role of multidetector compu t-

er tomography (MDCT) in detection and assessment of aortic dissection. A retrospe ctive 

group of 197 patients with aortic aneurysm were included to determine the c ommon signs of 

disse ction at the level of aortic aneurysm assess the incidence of aortic dissection, identify 

the CT - features that can help to distinguish true and false lumens. Aortic dissection was 

the most common sign of aneurysm wall instability (up to 34% of such cases) and occurred 

in 10% of all cases.  

 
Keywords: aortic aneurysm, complicated course, dissection, MDCT, aortic 

wall instability.  
 
 
 

 

ɔɝɝɑɖɢɔɫ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɚɛɌɝəɧɡ ɛɜɔɓəɌɖɚɎ əɑɝɞɌ-

ɍɔɗɨəɚɝɞɔ ɌɚɜɞɌɗɨəɚɕ ɝɞɑəɖɔ, ɖɚɞɚɜɧɕ 

ɘɚɒɑɞ ɎɝɞɜɑɣɌɞɨɝɫ ɖɌɖ Ɏ ɌəɑɎɜɔɓɘɑ  Ɍɚɜɞɧ, ɞɌɖ 

ɔ Ɏ ɝɚɝɟɐɑ əɚɜɘɌɗɨəɚɏɚ ɐɔɌɘɑɞɜɌ (ɐɚ 40% ɝɗɟ-

ɣɌɑɎ) [1]. ɁɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɐɌəəɌɫ ɛɌɞɚɗɚɏɔɫ 

Ɏɧɝɚɖɔɘɔ ɢɔɠɜɌɘɔ ɗɑɞɌɗɨəɚɝɞɔ: ɞɌɖ, ɛɜɔɘɑɜəɚ 

70% ɛɌɢɔɑəɞɚɎ ɟɘɔɜɌɪɞ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 24 

ɣɌɝɚɎ ɛɚɝɗɑ əɌɣɌɗɌ ɜɌɝɝɗɚɑəɔɫ, ɑɥɑ 20% ð Ɏ 

ɝɗɑɐɟɪɥɔɑ ɝɟɞɖɔ [2].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ȯ ɝɎɫɓɔ ɝ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɞɚɣəɚɕ ɔ ɍɧɝɞ-

ɜɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɏɚ ɏɜɚɓəɚɏɚ ɝɚɝɞɚɫəɔɫ, ɘɧ 

ɝɣɔɞɌɑɘ ɌɖɞɟɌɗɨəɧɘ ɚɞɘɑɞɔɞɨ əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɎɝɞɜɑɣɌɪɥɔɑɝɫ ɛɜɔɓəɌɖɔ ɐɔɝɝɑɖɢɔɔ əɌ ɟɜɚɎəɑ 

ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ ɔ əɌ ɚɝəɚɎɑ ɛɚɗɟɣɑəəɧɡ ɐɌə-

əɧɡ ɚɛɜɑɐɑɗɔɞɨ ɣɌɝɞɚɞɟ ɐɔɝɝɑɖɢɔɔ ɟ ɐɌəəɚɕ 

ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ; ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɓəɌɖɔ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔɝɞɔəəɧɕ ɔ 

ɗɚɒəɧɕ ɛɜɚɝɎɑɞɧ Ɍɚɜɞɧ; ɎɧɫɎɔɞɨ ɐɜɟɏɔɑ ɛɜɔ-

ɓəɌɖɔ əɑɝɚɝɞɚɫɞɑɗɨəɚɝɞɔ ɌɚɜɞɌɗɨəɚɕ ɝɞɑəɖɔ, 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɝɚɣɑɞɌɪɥɔɑɝɫ ɝ ɐɔɝɝɑɖɢɔɑɕ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȳɌ 2008-2012ɏɏ.  Ɏ  ɚɞɐɑɗɑəɔɔ  ɖɚɘɛɨɪɞɑɜ- 

əɚɕ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ȸȺ-

ȹȴȶȴ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 197 ɛɌɢɔɑəɞɚɎ ɝ Ɍəɑ-

Ɏɜɔɓɘɚɕ ɏɜɟɐəɚɏɚ ɔ/ɔɗɔ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɚɎ 

Ɍɚɜɞɧ. ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 30 ɐɚ 84 
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ȶɗɔəɔɣɑɝɖɔɕ ȴəɝɞɔɞɟɞ 
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ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 70 ɗɑɞ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ. Ȯ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɚɢɑəɖɔ Ɏɚɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɛɜɔɘɑəɫɗɌɝɨ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɌɫ ɉȶȯ ɝɔəɡɜɚəɔɓɌɢɔɫ. Ȼɜɚɞɚɖɚɗ 

ɝɖɌəɔɜɚɎɌəɔɫ ɎɖɗɪɣɌɗ əɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 2 ɘɘ, ɛɚɝɗɑɐɟɪɥɑɑ ɝɖɌəɔɜɚ-

ɎɌəɔɑ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ  ɎɎɑɐɑəɔɑɘ 

əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɚɍɦɑɘɚɘ 

100 -150 ɘɗ ɝɚ ɝɖɚɜɚɝɞɨɪ 4-5 ɘɗ/ɝ, ɝ ɛɜɚɎɑɐɑəɔ-

ɑɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɔ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1ɘɘ. 

ȮɑəɚɓəɌɫ ɠɌɓɌ (əɔɓɖɚɐɚɓɚɎɧɕ ɛɜɚɞɚɖɚɗ) ɛɜɚɎɚ-

ɐɔɗɌɝɨ ɛɚ ɛɚɖɌɓɌəɔɫɘ: ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɐɔɝ-

ɝɑɖɢɔɪ Ɍɚɜɞɧ, ɛɜɔ ɟɞɚɗɥɑəɔɔ ɝɞɑəɖɔ Ɍɚɜɞɧ, 

ɛɜɔ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ Ɏəɟɞɜɑəəɔɡ ɚɜ-

ɏɌəɚɎ. ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ əɌɞɔɎəɧɑ ɔ ɖɚəɞɜɌɝɞ-

əɧɑ ɌɖɝɔɌɗɨəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, MPR, MIP ɔ VRT 

ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɔɝɛɚɗɨ-

ɓɚɎɌɗɝɫ Ɍɗɏɚɜɔɞɘ, ɚɝəɚɎɌəəɧɕ əɌ ɖɜɔɞɑɜɔɫɡ, 

ɛɜɑɐɗɚɒɑəəɧɡ Ɏ ȼɟɖɚɎɚɐɝɞɎɑ ɛɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ 

ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɏɜɟɐəɚɕ 

Ɍɚɜɞɧ [3]. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɘ Ɍɗɏɚɜɔɞɘɚɘ ɘɧ ɚɞ-

ɘɑɣɌɗɔ: 

1. ȿɜɚɎɑəɨ ɛɚɜɌɒɑəɔɫ Ɍɚɜɞɧ. 

2. ȸɌɖɝɔɘɌɗɨəɧɕ ɐɔɌɘɑɞɜ əɌ ɟɜɚɎəɑ ɐɔ-

ɗɌɞɌɢɔɔ, ɔɓɘɑɜɑəəɧɕ ɛɚ Ɏəɑɤəɔɘ ɖɜɌɫɘ ɝɞɑə-

ɖɔ Ɍɚɜɞɧ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɖ ɚɝɔ ɛɚɞɚɖɌ, Ɍ 

ɞɌɖɒɑ ɐɔɌɘɑɞɜ Ɍɚɜɞɧ əɌ ɚɛɜɑɐɑɗɑəəɧɡ, ɖɗɔəɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɟɜɚɎəɫɡ. 

3. Ȼɜɚɞɫɒɑəəɚɝɞɨ ɔɓɘɑəɑəəɚɏɚ ɟɣɌɝɞɖɌ 

Ɍɚɜɞɧ, ɜɌɝɝɞɚɫəɔɑ ɚɞ ɎɑɞɎɑɕ Ɍɚɜɞɧ (ɖɚɜɚəɌɜ-

əɧɡ, ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ, ɎɔɝɢɑɜɌɗɨəɧɡ, ɛɚɣɑɣ-

əɧɡ) ɐɚ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ/ ɐɔɝɞɌɗɨəɚɏɚ ɛɚɗɪɝɚɎ 

ɌəɑɎɜɔɓɘɧ ɔɗɔ ɐɔɝɝɑɖɢɔɔ, ɝɚɝɞɚɫəɔɑ ɍɔɠɟɜɖɌ-

ɢɔɔ Ɍɚɜɞɧ, ɜɌɝɝɞɚɫəɔɑ ɚɞ ɖɌɟɐɌɗɨəɚɏɚ ɖɜɌɫ 

ɌəɑɎɜɔɓɘɧ ɐɚ ɍɔɠɟɜɖɌɢɔɔ Ɍɚɜɞɧ. 

4. Ȱɑɠɑɖɞɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɎɫɓɌəəɧɑ 

ɝ ɞɜɚɘɍɚɘ ɔɗɔ ɌɞɑɜɚɘɌɞɚɓəɚɕ ɍɗɫɤɖɚɕ, əɌɗɔɣɔɑ 

ɖɌɗɨɢɔəɌɞɚɎ Ɏ ɝɞɑəɖɑ Ɍɚɜɞɧ, ɝɚɝɞɚɫəɔɑ ɞɜɚɘɍɚ-

ɞɔɣɑɝɖɔɡ ɘɌɝɝ Ɏ ɛɜɚɝɎɑɞɑ ɌəɑɎɜɔɓɘɧ (ɔɡ ɚɐəɚ-

ɜɚɐəɚɝɞɨ, əɌɗɔɣɔɑ ɖɌɗɨɢɔəɌɞɚɎ, ɖɜɚɎɚɔɓɗɔɫ-

əɔɕ). 

5. ȶȾ-ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɌɚɜɞɌɗɨ-

əɚɕ ɝɞɑəɖɔ ð əɌɐɜɧɎɧ ɔəɞɔɘɧ, ɐɔɝɝɑɖɢɔɫ, ɔə-

ɞɜɌɘɟɜɌɗɨəɌɫ ɏɑɘɌɞɚɘɌ, ɛɑəɑɞɜɔɜɟɪɥɌɫ ɫɓɎɌ 

Ɍɚɜɞɧ. 

6. Ȯ ɝɗɟɣɌɑ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ ɚɢɑəɔɎɌɗɚɝɨ 

ɝɚɝɞɚɫəɔɑ ɔɝɞɔəəɚɏɚ ɔ ɗɚɒəɚɏɚ ɛɜɚɝɎɑɞɚɎ, ɡɌ-

ɜɌɖɞɑɜ ɔɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, əɌɗɔɣɔɑ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɕ, ɐɔɝɞɌɗɨəɚɕ ɔ ɛɜɚɘɑɒɟɞɚɣəɚɕ ɠɑəɑ-

ɝɞɜɌɢɔɕ. 

7. ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔɓɘɑəɑəɔɕ əɌ ɎɑɞɎɔ 

Ɍɚɜɞɧ, ɎɖɗɪɣɌɫ ɜɌɝɝɗɚɑəɔɑ, ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɚɑ 

ɜɌɝɤɔɜɑəɔɑ; ɚɞɡɚɒɐɑəɔɑ ɎɑɞɎɑɕ Ɍɚɜɞɧ ɚɞ ɔɝ-

ɞɔəəɚɏɚ/ɗɚɒəɚɏɚ ɛɜɚɝɎɑɞɌ, ɝɌɘɚɝɞɚɫɞɑɗɨəɧɑ 

ɛɚɜɌɒɑəɔɫ ɎɑɞɎɑɕ Ɍɚɜɞɧ (ɐɔɝɝɑɖɢɔɫ, ɜɌɝɤɔɜɑ-

əɔɑ, ɚɖɖɗɪɓɔɫ).  

8. Ƚɚɝɞɚɫəɔɑ ɛɚɐɎɓɐɚɤəɧɡ Ɍɜɞɑɜɔɕ ɔ ɔɡ 

ɎɑɞɎɑɕ, əɌɗɔɣɔɑ Ɏ əɔɡ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɍɗɫ-

ɤɑɖ. 

9. Ȯɞɚɜɔɣəɧɑ ɚɜɏɌəəɧɑ ɛɜɚɫɎɗɑəɔɫ (ɏɔɛɚ-

ɛɑɜɠɟɓɔɫ ɛɚɣɑɖ, ɖɔɤɑɣəɔɖɌ). 

10. ȰɌəəɧɑ, ɛɚɐɞɎɑɜɒɐɌɪɥɔɑ ɜɌɓɜɧɎ 

Ɍɚɜɞɧ, ɎɖɗɪɣɌɫ ɛɑɜɔɌɚɜɞɌɗɨəɟɪ,   ɓɌɍɜɪɤɔə-

əɟɪ ɏɑɘɌɞɚɘɧ, ɛɑɜɔɖɌɜɐɔɌɗɨəɟɪ ɔ ɛɗɑɎɜɌɗɨ-

əɟɪ ɒɔɐɖɚɝɞɔ (əɌ ɟɜɚɎəɫɡ ɝɖɌəɔɜɚɎɌəɔɫ), ɩɖɝ-

ɞɜɌɎɌɓɌɢɔɪ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɓɌ ɛɜɑɐɑ-

ɗɧ ɛɜɚɝɎɑɞɌ Ɍɚɜɞɧ. 

11. ȰɔəɌɘɔɖɟ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɌ Ɍɚɜɞɧ 

ɛɜɔ əɌɗɔɣɔɔ ɐɌəəɧɡ ɛɜɑɐɧɐɟɥɑɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. 

ȰɔɌɘɑɞɜ Ɍɚɜɞɧ ɔɓɘɑɜɫɗɝɫ əɌ ɝɗɑɐɟɪɥɔɡ 

ɟɜɚɎəɫɡ (ȼɔɝ. 1): 

1. ɖɚɜɑəɨ Ɍɚɜɞɧ 

2. ɝɔəɚɞɟɍɟɗɫɜəɚɑ ɝɚɟɝɞɨɑ 

3. ɎɚɝɡɚɐɫɥɌɫ ɣɌɝɞɨ Ɍɚɜɞɧ 

4. ɛɜɚɖɝɔɘɌɗɨəɌɫ ɐɟɏɌ 

5. ɐɔɝɞɌɗɨəɌɫ ɐɟɏɌ 

6. əɌɣɌɗɨəɧɕ ɚɞɐɑɗ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ 

7. əɚɒɖɔ ɐɔɌɠɜɌɏɘɧ 

8. ɟɝɞɨɫ ɣɜɑɎəɚɏɚ ɝɞɎɚɗɌ, Ɏɑɜɡəɑɕ ɍɜɧɒɑ-

ɑɣəɚɕ Ɍɜɞɑɜɔɔ 

9. ɟɝɞɨɫ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ 

10. ɍɔɠɟɜɖɌɢɔɫ Ɍɚɜɞɧ 

ȻɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɌɚɜɞɌɗɨəɚɕ 

ɝɞɑəɖɔ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɟ  59 ɛɌɢɔɑəɞɚɎ (30%),  ɟ 

20 ɔɓ əɔɡ Ɏɝɞɜɑɞɔɗɚɝɨ ɜɌɝɝɗɚɑəɔɑ ɝɞɑəɖɔ Ɍɚɜɞɧ. 

Ⱥəɚ ɝɞɌɗɚ ɝɌɘɧɘ ɣɌɝɞɧɘ ɛɜɔɓəɌɖɚɘ əɑɝɞɌɍɔɗɨ-

əɚɝɞɔ ɝɞɑəɖɔ Ɍɚɜɞɧ ɔ ɝɚɝɞɌɎɔɗɚ 34% ɚɞ ɖɚɗɔɣɑ-

ɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɝ  ɚɝɗɚɒəɑəəɧɘ  ɞɑɣɑəɔɑɘ  Ɍəɑ- 

 

ȼɔɝ. 1.  ȽɡɑɘɌɞɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɍɚɜɞɧ. 

Ƀɑɜəɧɘɔ ɗɔəɔɫɘɔ ɔ ɢɔɠɜɌɘɔ ɟɖɌɓɌəɧ ɟɜɚɎəɔ ɔɓ-

ɘɑɜɑəɔɫ ɐɔɌɘɑɞɜɌ Ɍɚɜɞɧ, ɛɟəɖɞɔɜəɧɘɔ ɗɔəɔɫɘɔ ð 

ɏɜɌəɔɢɧ ɘɑɒɐɟ ɚɞɐɑɗɌɘɔ Ɍɚɜɞɧ. 
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Ɏɜɔɓɘɧ (10% ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɌɢɔɑəɞɚɎ).  

Ȼɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ DeBakey ɞɔɛ I ɜɌɝɝɗɚ-

ɑəɔɫ ɍɧɗ ɚɞɘɑɣɑə Ɏ 5 ɝɗɟɣɌɫɡ, ɞɔɛ II ð Ɏ 2, ɞɔɛ 

III ð Ɏ 13 ɝɗɟɣɌɫɡ. III ɞɔɛ ɐɔɝɝɑɖɢɔɔ ɝɞɌɗ ɝɌɘɧɘ 

ɣɌɝɞɧɘ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ. ȻɌɢɔɑəɞɚɎ ɐɌə-

əɚɏɚ ɞɔɛɌ ɘɧ ɜɌɓɐɑɗɔɗɔ əɌ ɐɎɑ ɏɜɟɛɛɧ: ɝ ɗɚ-

ɖɌɗɨəɚɕ ɐɔɝɝɑɖɢɔɑɕ əɌ ɟɜɚɎəɑ ɌəɑɎɜɔɓɘɧ (7 

ɣɑɗɚɎɑɖ) ɔ ɝ ɛɜɚɞɫɒɑəəɚɕ ɐɔɝɝɑɖɢɔɑɕ (6 ɣɑɗɚ-

Ɏɑɖ).  

Ȼɜɔ ɍɑɝɖɚəɞɜɌɝɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏəɟɞ-

ɜɔɛɜɚɝɎɑɞəɧɕ ɔəɞɔɘɚ-ɘɑɐɔɌɗɨəɧɕ ɗɚɝɖɟɞ, ɖɚ-

ɞɚɜɧɕ ɚɞɚɍɜɌɒɌɗɝɫ Ɏ Ɏɔɐɑ ɏɔɛɑɜɐɑəɝəɚɕ ɛɚɗɚɝ-

ɖɔ, ɍɧɗ ɎɧɫɎɗɑə ɟ 6 ɛɌɢɔɑəɞɚɎ (ȼɔɝ. 2).  

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ, ɖɜɚɘɑ ɚɐəɚɏɚ, ɗɚɒəɧɕ 

ɛɜɚɝɎɑɞ Ɍɚɜɞɧ ɍɧɗ ɤɔɜɑ ɔɝɞɔəəɚɏɚ. ȼɌɓəɔɢɌ Ɏ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ ɛɜɚɝɎɑɞɚɎ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɜɔ 

ɛɜɚɞɫɒɑəəɚɘ ɛɚɜɌɒɑəɔɔ (ɞɔɛ I ɔ III ð Ɏɝɑɏɚ 11 

ɛɌɢɔɑəɞɚɎ). Ȯ 9 ɝɗɟɣɌɫɡ ɛɗɚɞəɚɝɞɨ ɗɚɒəɚɏɚ ɛɜɚ-

ɝɎɑɞɌ ɍɧɗɌ əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɗɚɞəɚɝɞɨɪ 

ɔɝɞɔəəɚɏɚ; Ɏ 1 ɝɗɟɣɌɑ ɛɗɚɞəɚɝɞɨ ɚɍɚɔɡ ɛɜɚɝɎɑ-

ɞɚɎ ɍɧɗɌ ɚɐɔəɌɖɚɎɚɕ; Ɏ 1 ɝɗɟɣɌɑ ɚɛɜɑɐɑɗɫɗɚɝɨ 

əɑɜɌɎəɚɘɑɜəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ (ȼɔɝ. 3):  ɞɌɖ, 

əɌ ɟɜɚɎəɑ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɔɝɞɔəəɧɕ 

ɛɜɚɝɎɑɞ ɍɧɗ ɍɚɗɑɑ ɛɗɚɞəɧɘ (ɔɓ-ɓɌ ɍɚɗɑɑ ɍɧɝɞɜɚ-

ɏɚ ɛɜɔɞɚɖɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ), Ɍ əɌ 

ɟɜɚɎəɑ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ  Ɍɚɜɞɧ ɝɞɌəɚɎɔɗɝɫ  ɍɚ- 
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ȼɔɝ. 2.  ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȸȽȶȾ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ 

Ɍɚɜɞɧ.                                                                        

Ɍ, ɍ ð ȴɓɚɍɜɌɒɑəɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ɏ ð ȼɑ-

ɖɚəɝɞɜɟɖɢɔɫ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. ȺɞɚɍɜɌɒɑ-

əɔɑ ɔəɞɔɘɚ-ɘɑɐɔɌɗɨəɚɏɚ ɗɚɝɖɟɞɌ ɛɜɔ ɐɔɝɝɑɖɢɔɔ Ɏ 

Ɏɔɐɑ ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɕ ɏɔɛɑɜɐɑəɝəɚɕ ɛɚɗɚɝɖɔ (ɍɑ-

ɗɧɑ ɝɞɜɑɗɖɔ) ɟ ɜɌɓəɧɡ ɛɌɢɔɑəɞɚɎ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɚ 

ɡɚɐɟ ɗɚɝɖɟɞɌ ɘɚɏɟɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɖɌɗɨɢɔəɌɞɧ. 

 

ȼɔɝ. 3.  ȸȽȶȾ ɏɜɟɐəɚɏɚ ɔ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɚɎ 

Ɍɚɜɞɧ. ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚ ɡɚɐɟ ɛɜɚ-

ɝɎɑɞɌ ɌəɑɎɜɔɓɘɧ.                                                           

ȻɌɢɔɑəɞ ɝ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɚɕ ɞɔɛɌ III ɛɚ 

DeBakey. ȹɑɜɌɎəɚɘɑɜəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɔɝ-

ɞɔəəɚɏɚ ɔ ɗɚɒəɚɏɚ ɛɜɚɝɎɑɞɚɎ. 
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ɗɑɑ ɛɗɚɞəɧɘ ɗɚɒəɧɕ ɛɜɚɝɎɑɞ (ɔɓ-ɓɌ ɘɑɐɗɑəəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɔ ɓɌɐɑɜɒɖɔ Ɏ əɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ).  

Ȼɜɔ I ɞɔɛɑ ɛɚɜɌɒɑəɔɫ Ɍɚɜɞɧ Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɚɞɘɑɣɌɗɚɝɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɐɔɝɝɑɖɢɔɔ əɌ 

ɍɜɌɡɔɚɢɑɠɌɗɨəɧɑ Ɍɜɞɑɜɔɔ ɝ ɝɟɒɑəɔɑɘ Ɏ əɔɡ 

ɔɝɞɔəəɚɏɚ ɛɜɚɝɎɑɞɌ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ (ȼɔɝ. 4). 

Ȯ ɝɗɟɣɌɫɡ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɐɔɝɝɑɖɢɔɔ əɌ 

ɚɍɗɌɝɞɨ ɛɚɣɑɣəɧɡ ɔ ɎɔɝɢɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɟ 

Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɣɜɑɎəɧɕ ɝɞɎɚɗ, Ɏɑɜɡəɫɫ ɍɜɧɒɑ-

ɑɣəɌɫ Ɍɜɞɑɜɔɫ (ȮȭȬ) ɔ ɗɑɎɌɫ ɛɚɣɑɣəɌɫ Ɍɜɞɑɜɔɫ 

ɚɞɡɚɐɔɗɔ ɚɞ ɔɝɞɔəəɚɏɚ ɛɜɚɝɎɑɞɌ, Ɍ ɛɜɌɎɌɫ ɛɚ-

ɣɑɣəɌɫ ð ɚɞ ɗɚɒəɚɏɚ (ȼɔɝ. 5). 

Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɟ ɛɌɢɔɑəɞɌ ɝ ɜɌɝɝɗɌɔɎɌɪ-

ɥɑɕ ɌəɑɎɜɔɓɘɚɕ III ɞɔɛɌ ɍɧɗɚ ɚɞɘɑɣɑəɚ əɑɓɌɎɔ-

ɝɔɘɚɑ ɚɞ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ ɗɚɖɌɗɨəɚɑ ɜɌɝɝɗɚɑ-

əɔɑ Ɏɑɜɡəɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ (ȼɔɝ. 6).  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɐɔɝɝɑɖɢɔɫ ɝɞɌɗɌ ɝɌ-

ɘɧɘ ɣɌɝɞɧɘ ɛɜɔɓəɌɖɚɘ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɝɞɑəɖɔ 

Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏɝɑɏɚ 

ɚɐəɚ ɝɚɣɑɞɌəɔɑ ɑɑ ɝ ɐɜɟɏɔɘ ɝɔɘɛɞɚɘɚɘ ɚɝɗɚɒ-

əɑəəɚɏɚ ɞɑɣɑəɔɫ ɌəɑɎɜɔɓɘɧ Ɍɚɜɞɧ. ȾɌɖ, Ɏ 1 

ɝɗɟɣɌɑ ɜɌɝɝɗɌɔɎɌɪɥɌɫ ɌəɑɎɜɔɓɘɌ Ɍɚɜɞɧ ɞɔɛ I 

ɛɚ DeBakey ɝɚɣɑɞɌɗɌɝɨ ɝ ɔəɞɜɌɘɟɜɌɗɨəɚɕ ɏɑɘɌ-

ɞɚɘɚɕ (ȴȸȯ), ɛɚɝɗɑɐəɫɫ ɚɝɗɚɒəɔɗɌɝɨ ɖɜɚɎɚɔɓ-

ɗɔɫəɔɑɘ ɛɚ ɡɚɐɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ. Ȼɜɔ ɍɑɝɖɚə-

ɞɜɌɝɞəɚɕ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɔɝɨ ɟɞɚɗɥɑəɔɑ ɔ ɛɚ-

Ɏɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ ɝɞɑəɚɖ ɏɜɟɐəɚɕ Ɍɚɜɞɧ, ɗɑ-

ɏɚɣəɚɏɚ ɝɞɎɚɗɌ, ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɕ (ȼɔɝ. 7 (Ɍ, ɍ)). Ȼɜɔ ɛɚɝɗɑɐɟɪɥɑɘ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɔ ɚɞɘɑɣɌɗɌɝɨ ɖɚɘɛɜɑɝɝɔɫ ɛɜɚɝɎɑɞɌ ɗɑ-

ɏɚɣəɧɡ ɝɚɝɟɐɚɎ ɘɌɝɝɔɎəɚɕ ɏɑɘɌɞɚɘɚɕ (ȼɔɝ. 

7(Ɏ)). 

Ⱥɍɝɟɒɐɑəɔɑ.  

Ȱɔɝɝɑɖɢɔɫ Ɍɚɜɞɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ ɝɚɝɞɚ-

ɫəɔɑ ɝɞɑəɖɔ, ɛɜɔ ɖɚɞɚɜɚɘ ɢɔɜɖɟɗɔɜɟɪɥɌɫ 

ɖɜɚɎɨ ɛɜɚəɔɖɌɑɞ Ɏ ɝɜɑɐəɪɪ ɚɍɚɗɚɣɖɟ ɝ ɜɌɓɦ-

ɑɐɔəɑəɔɑɘ ɔəɞɔɘɧ ɔ ɌɐɎɑəɞɔɢɔɔ ɔ ɠɚɜɘɔɜɚ-

ɎɌəɔɑɘ ɐɎɟɡ ɛɜɚɝɎɑɞɚɎ (ȼɔɝ. 8) [4, 5]. ȮɛɑɜɎɧɑ 

ɚɝɞɜɚɑ ɜɌɝɝɗɚɑəɔɑ Ɍɚɜɞɧ ɍɧɗɚ ɚɛɔɝɌəɚ Ɏ 1760 

ɏɚɐɟ ɛɜɔ Ɍɟɞɚɛɝɔɔ ɐɚɖɞɚɜɚɘ Nicholls ð ɗɔɣəɧɘ 

ɎɜɌɣɚɘ ɖɚɜɚɗɫ ȯɑɚɜɏɌ II [6].  

Ȱɔɝɝɑɖɢɔɫ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ ɛɜɔ-

ɘɑɜəɚ Ɏ 40% ɝɗɟɣɌɫɡ ɛɜɚɔɝɡɚɐɔɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

əɚɜɘɌɗɨəɧɘ ɑɑ ɐɔɌɘɑɞɜɚɘ. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌəɑɎɜɔɓɘɚɕ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ ɝ Ɏɧ-

ɫɎɗɑəəɚɕ ɐɔɝɝɑɖɢɔɑɕ ɘɌɖɝɔɘɌɗɨəɧɕ ɐɔɌɘɑɞɜ 

Ɍɚɜɞɧ ɝɚɝɞɌɎɗɫɑɞ 5.3 ɝɘ [1]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɚɕ ɞɔɛɌ I 

ɔ II ɛɚ DeBakey ɝɚɝɞɌɎɔɗ 62ɘɘ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ 

ɖɗɌɝɝɔɠɔɖɌɢɔɕ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ, ɝɜɑɐɔ ɖɚɞɚ-

ɜɧɡ əɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧ ɛɚ DeBakey ɔ ɛɚ 

Stanford [2,5].  

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɛɚ DeBakey ɚɝəɚɎɧɎɌɑɞɝɫ 

əɌ ɚɛɜɑɐɑɗɑəɔɔ ɟɜɚɎəɫ Ɏɑɜɡəɑɕ ɠɑəɑɝɞɜɌɢɔɔ ɔ 

ɛɜɚɞɫɒɑəəɚɝɞɔ ɔɓɘɑəɑəɔɕ: 

 

ȼɔɝ. 4. ȸȽȶȾ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. Ȭɜɞɑɜɔ-

ɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚ ɡɚɐɟ ɛɜɚɝɎɑɞɌ ɌəɑɎɜɔɓɘɧ. 

ȻɌɢɔɑəɞ ɝ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɚɕ ɞɔɛ I ɛɚ 

DeBakey. ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ ɐɔɝɝɑɖɢɔɔ əɌ ɛɜɚɖ-

ɝɔɘɌɗɨəɧɑ ɚɞɐɑɗɧ ɍɜɌɡɔɚɢɑɠɌɗɨəɚɏɚ ɝɞɎɚɗɌ. 

 

ȼɔɝ. 5.  ȸȽȶȾ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. Ȭɜɞɑ-

ɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

MIP ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ.           

ȻɌɢɔɑəɞ ɝ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɚɕ ɞɔɛɌ I ɛɚ 

DeBakey. ȻɜɌɎɌɫ ɛɚɣɑɣəɌɫ Ɍɜɞɑɜɔɫ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ) 

ɚɞɡɚɐɔɞ ɚɞ ɗɚɒəɚɏɚ ɛɜɚɝɎɑɞɌ, ɗɑɎɌɫ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ) 

ɚɞ ɔɝɞɔəəɚɏɚ, əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɛɌɜɑəɡɔɘɚɕ ɛɜɌɎɚɕ ɛɚɣɖɔ ɓɌɘɑɐɗɑəɚ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɗɑɎɚɕ. Ȯɑɜɡəɫɫ ɍɜɧɒɑɑɣəɌɫ Ɍɜɞɑɜɔɫ (ɖɜɌɝəɌɫ 

ɝɞɜɑɗɖɌ) ɚɞɡɚɐɔɞ ɚɞ ɔɝɞɔəəɚɏɚ ɛɜɚɝɎɑɞɌ. ȺɞɚɍɜɌɒɑ-

əɔɑ ɔəɞɔɘɚ-ɘɑɐɔɌɗɨəɚɏɚ ɗɚɝɖɟɞɌ əɌ MIP ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ð ɞɚəɖɌɫ ɓɑɗɑəɌɫ ɝɞɜɑɗɖɌ. 
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I ɞɔɛ ð ɐɔɝɝɑɖɢɔɫ əɌɣɔəɌɑɞɝɫ əɌ ɟɜɚɎəɑ 

Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ, ɎɚɎɗɑɖɌɑɞ Ɏ ɛɜɚɢɑɝɝ, ɖɌɖ 

ɘɔəɔɘɟɘ, ɐɟɏɟ Ɍɚɜɞɧ, ɔ Ɏ ɞɔɛɔɣəɧɡ ɝɗɟɣɌɫɡ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ əɔɝɡɚɐɫɥɔɑ ɚɞɐɑɗɧ; 

II ɞɔɛ ð ɐɔɝɝɑɖɢɔɫ ɚɏɜɌəɔɣɔɎɌɑɞɝɫ ɟɜɚɎ-

əɑɘ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ; 

IIIȬ ɞɔɛ ð ɐɔɝɝɑɖɢɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ əɌ 

ɏɜɟɐəɚɕ ɚɞɐɑɗ əɔɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ; 

IIIȮ ɞɔɛ ð ɐɔɝɝɑɖɢɔɫ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ 

əɔɒɑ ɟɜɚɎəɫ ɐɔɌɠɜɌɏɘɧ. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ɛɚ  Stanford ɚɝəɚɎɧɎɌɑɞɝɫ 

əɌ ɚɛɜɑɐɑɗɑəɔɔ ɎɚɎɗɑɣɑəəɚɝɞɔ Ɏ ɛɜɚɢɑɝɝ Ɏɚɝ-

ɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ: 

Ȭ ɞɔɛ ð ɝ ɎɚɎɗɑɣɑəɔɑɘ Ɏ ɛɜɚɢɑɝɝ Ɏɚɝɡɚɐɫ-

ɥɑɕ Ɍɚɜɞɧ, əɑɓɌɎɔɝɔɘɚ ɚɞ ɟɜɚɎəɫ ɛɜɚɖɝɔɘɌɗɨ-

əɚɕ ɠɑəɑɝɞɜɌɢɔɔ; 

Ȯ ɞɔɛ ð ɍɑɓ ɎɚɎɗɑɣɑəɔɫ Ɏ ɛɜɚɢɑɝɝ Ɏɚɝɡɚ-

ɐɫɥɑɕ Ɍɚɜɞɧ. 

ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɐɔɝɝɑɖɢɔɔ əɌ ɐɟɏɟ Ɍɚɜɞɧ ɍɑɓ ɓɌɔəɞɑɜɑɝɚɎɌəəɚ-

ɝɞɔ Ɏɚɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ ɚɞəɚɝɔɞɝɫ ɖ ɞɔɛɟ çȮè. 

ȺɐəɌɖɚ Ɏ ɐɌəəɧɡ ɖɗɌɝɝɔɠɔɖɌɢɔɫɡ ɖ ɚɐ-

əɚɘɟ ɞɔɛɟ ɜɌɝɝɗɚɑəɔɕ ɚɞəɚɝɫɞɝɫ ɚɞɗɔɣɌɪɥɔɑɝɫ 

ɐɜɟɏ ɚɞ ɐɜɟɏɌ ɎɌɜɔɌəɞɧ ɍɚɗɑɓəɔ, ɞɜɑɍɟɪɥɔɑ 

ɜɌɓəɧɡ ɎɔɐɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ 

ɜɌɓəɧɡ ɘɑɞɚɐɚɎ ɓɌɥɔɞɧ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ. 

Ȼɚɩɞɚɘɟ ɝ ɛɜɌɖɞɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫ ɍɚɗɑɑ 

 

ȼɔɝ. 6.   ȸȽȶȾ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. Ȭɜɞɑ-

ɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɛɚ ɡɚɐɟ ȮȭȬ ɔ Ɍɚɜɞɧ.               

ȻɌɢɔɑəɞ ɝ ɜɌɝɝɗɌɔɎɌɪɥɑɕ ɌəɑɎɜɔɓɘɚɕ ɞɔɛɌ III ɛɚ 

DeBakey. ȷɚɖɌɗɨəɌɫ ɐɔɝɝɑɖɢɔɫ ȮȭȬ (ɍɑɗɌɫ ɝɞɜɑɗ-

ɖɌ). 

 

ȼɔɝ. 7,Ɍ 

 

ȼɔɝ. 7,ɍ 

 

ȼɔɝ. 7,Ɏ 

ȼɔɝ. 7.  ȸȽȶȾ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ. 

ȴɓɘɑəɑəɔɑ ɝɞɑəɖɔ Ɍɚɜɞɧ ɟ ɛɌɢɔɑəɞɖɔ ɝ ȴȸȯ ɔ ɐɔɝ-

ɝɑɖɢɔɑɕ ɌəɑɎɜɔɓɘɧ Ɏɚɝɡɚɐɫɥɑɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ, 

ɖɜɚɎɚɔɓɗɔɫəɔɑɘ Ɏ ɝɞɑəɖɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (I ɖɌɞɑ-

ɏɚɜɔɔ).Ɍ, ɍ ð ȹɌɞɔɎəɌɫ ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ. Ȼɜɚɞɫɒɑəəɚɑ ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ, 

ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ Ɍɚɜɞɧ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ) ɔ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ (ɒɑɗɞɧɑ ɝɞɜɑɗɖɔ), ɗɔəɑɕəɌɫ ɝɞɜɟɖɞɟɜɌ ɛɚ-

Ɏɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɛɜɚɝɎɑɞɑ Ɍɚɜɞɧ (ɖɜɌɝəɧɑ 

ɝɞɜɑɗɖɔ)ð ɚɞɚɍɜɌɒɑəɔɑ ɔəɞɔɘɌɗɨəɚɏɚ ɗɚɝɖɟɞɌ. Ɏ ð 

ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. Ȭɖɝɔ-

ɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɑɖɚɞɚɜɚɑ ɝɟɒɑəɔɑ 

ɛɜɚɝɎɑɞɌ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ, ɛɚ ɡɚɐɟ ɝɞɑəɚɖ ɖɚɞɚɜɧɡ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɖɜɚɎɚɔɓɗɔɫəɔɑ. 
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ɛɜɔɘɑəɔɘɌ ɖɗɌɝɝɔɠɔɖɌɢɔɫ Robicsek, ɛɚɐɜɌɓɐɑ-

ɗɫɪɥɌɫ ɜɌɝɝɗɚɑəɔɫ Ɍɚɜɞɧ əɌ ɝɗɑɐɟɪɥɔɑ ɞɔɛɧ 

[2]:  

I ð ɜɌɓɜɧɎ Ɏəɟɞɜɑəəɑɕ ɘɑɘɍɜɌəɧ əɌɡɚ-

ɐɔɞɝɫ Ɏ Ɏɚɝɡɚɐɫɥɑɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ, ɜɌɝɝɗɚɑəɔɑ 

ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɐɚ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ; 

ȮɌɜɔɌəɞɧ: Ia, ɖɚɏɐɌ ɜɌɝɝɗɚɑəɔɑ ɝɞɑəɖɔ ɓɌ-

ɖɌəɣɔɎɌɑɞɝɫ çɝɗɑɛɧɘè ɘɑɤɖɚɘ Ɏ ɐɔɝɞɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ Ɍɚɜɞɧ (Ɏɧɐɑɗɑəɔɑ ɐɌəəɚɏɚ ɞɔɛɌ əɑɚɍɡɚ-

ɐɔɘɚ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɛɚɐɣɑɜɖəɟɞɨ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɩɖɝɞɜɑəəɚɕ ɚɛɑɜɌɢɔɔ ɔɓ-ɓɌ Ɏɧɝɚɖɚɏɚ 

ɜɔɝɖɌ ɜɌɓɜɧɎɌ); 

Ib, ɖɚɏɐɌ Ɏ ɖɚəɑɣəɧɡ ɚɞɐɑɗɌɡ Ɍɚɜɞɧ ɔɘɑ-

ɑɞɝɫ ɐɔɝɞɌɗɨəɌɫ ɠɑəɑɝɞɜɌɢɔɫ;  

II ð ɛɚɗəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɟɑɞ II ɞɔɛɟ ɛɚ 

DeBakey;  

III ð ɛɑɜɎɔɣəɌɫ ɠɑəɑɝɞɜɌɢɔɫ Ɏəɟɞɜɑəəɑɕ 

ɘɑɘɍɜɌəɧ əɌɡɚɐɔɞɝɫ ɞɚɞɣɌɝ əɔɒɑ ɟɝɞɨɫ ɗɑɎɚɕ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɍɜɞɑɜɔɔ; 

ȮɌɜɔɌəɞɧ: III a ð ɜɌɝɝɗɚɑəɔɑ əɌɛɜɌɎɗɫɑɞɝɫ 

ɐɔɝɞɌɗɨəɚ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ çɝɗɑɛɧɘè ɘɑɤɖɚɘ 

Ɏɧɤɑ ɐɔɌɠɜɌɏɘɧ; 

III b ð ɜɌɝɝɗɚɑəɔɑ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɐɔ-

ɝɞɌɗɨəɚ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ çɝɗɑɛɧɘè ɘɑɤɖɚɘ Ɏ 

ɍɜɪɤəɚɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ;  

III c ð ɜɌɝɝɗɚɑəɔɑ ɔɐɑɞ əɑ ɞɚɗɨɖɚ Ɏ ɐɔ-

ɝɞɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ, əɚ ɔ ɜɑɞɜɚɏɜɌɐəɚ Ɏ ɝɞɚ-

ɜɚəɟ Ɏɚɝɡɚɐɫɥɑɕ Ɍɚɜɞɧ, ɓɌɖɌəɣɔɎɌɫɝɨ Ɏɑɓɐɑ 

çɝɗɑɛɧɘɔè ɘɑɤɖɌɘɔ; 

III d ð ɜɌɝɝɗɚɑəɔɑ ɔɐɑɞ Ɏ ɐɔɝɞɌɗɨəɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɔ ɓɌɖɌəɣɔɎɌɑɞɝɫ ɠɑəɑɝɞɜɌɢɔɑɕ Ɏ 

ɍɜɪɤəɚɘ ɚɞɐɑɗɑ Ɍɚɜɞɧ ɔɗɔ Ɏ ɛɚɐɎɓɐɚɤəɧɡ Ɍɜ-

ɞɑɜɔɫɡ. 

ȾɌɖɒɑ Ɏ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɌɡ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ ɞɌɖɚɑ ɛɚəɫɞɔɑ, ɖɌɖ çəɑɛɚɗəɚɑ ɜɌɝɝɗɚɑəɔɑ 

Ɍɚɜɞɧè, ɛɜɔ ɖɚɞɚɜɚɘ ɛɜɚɢɑɝɝ ɜɌɝɥɑɛɗɑəɔɫ 

ɝɞɑəɖɔ Ɍɚɜɞɧ ɛɜɚɐɚɗɒɌɑɞɝɫ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɐəɌ 

ɠɑəɑɝɞɜɌɢɔɫ (ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɚɖɝɔɘɌɗɨəɌɫ), 

ɛɜɔ ɩɞɚɘ ɚɍɜɌɓɟɑɞɝɫ çɝɗɑɛɚɕ ɘɑɤɚɖè [2,7].  

ȰɚɝɞɌɞɚɣəɚ ɜɑɐɖɔɘ ɎɌɜɔɌəɞɚɘ ɐɔɝɝɑɖɢɔɔ 

Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ ɔəɞɟɝɝɟɝɢɑɛɢɔɫ, ɛɜɔ ɖɚɞɚɜɚɕ 

ɛɜɚɔɝɡɚɐɔɞ ɖɜɟɏɚɎɌɫ ɚɞɝɗɚɕɖɌ ɔəɞɔɘɧ ɔ ɑɑ 

ɝɘɑɥɑəɔɑ ɛɚ ɡɚɐɟ ɖɜɚɎɚɞɚɖɌ. ȮɛɑɜɎɧɑ ɩɞɚ ɝɚ-

ɝɞɚɫəɔɑ ɝɞɑəɖɔ ɍɧɗɚ ɚɛɔɝɌəɚ Since Hufnagel ɔ 

Conrad Ɏ 1962 ɏɚɐɟ ɔ ɐɚ ɝɔɡ ɛɚɜ Ɏ ɗɔɞɑɜɌɞɟɜɑ 

ɛɜɑɐɝɞɌɎɗɑəɚ 15 ɝɗɟɣɌɫɘɔ [8]. 

ȼɑɐɖɔɘ ɚɝɗɚɒəɑəɔɑɘ ɔəɞɜɌɘɟɜɌɗɨəɚɕ ɏɑ-

ɘɌɞɚɘɧ, Ɍ ɞɌɖɒɑ ɐɔɝɝɑɖɢɔɔ Ɍɚɜɞɧ ɞɔɛɌ  I ɔɗɔ II 

ɛɚ DeBakey (I ɛɚ Stanford) ɫɎɗɫɑɞɝɫ ɖɜɚɎɚɔɓɗɔɫ-

əɔɑ ɛɚ ɡɚɐɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ [9]. Ȼɜɔ ɩɞɚɘ ɝɚ-

ɝɞɚɫəɔɔ ɖɜɚɎɨ, ɎɧɤɑɐɤɌɫ ɔɓ ɛɜɚɝɎɑɞɌ Ɍɚɜɞɧ, 

ɘɚɒɑɞ ɜɌɝɝɗɚɔɞɨ ɚɍɚɗɚɣɖɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɔɞɨɝɫ Ɏɐɚɗɨ ɑɑ ɝɞɑəɚɖ (ȼɔɝ. 9) [10]. 

Ⱦɫɒɑɝɞɨ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɛɚ ɡɚɐɟ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ ɖɗɌɝɝɔɠɔɢɔɜɟɑɞɝɫ ɛɚ ɝɞɑɛɑəɔ ɑɏɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ əɌ ɞɜɔ ɖɌɞɑɏɚɜɔɔ [9]:  

I ɖɌɞɑɏɚɜɔɫ - ȴȸȯ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɖɜɚ-

Ɏɚɔɓɗɔɫəɔɑ ɛɚ ɡɚɐɟ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɑɑ ɏɗɌɎ-

əɧɡ ɎɑɞɎɑɕ;  

II ɖɌɞɑɏɚɜɔɫ - ɖɜɚɎɚɔɓɗɔɫəɔɑ ɜɌɝɛɜɚɝɞɜɌ-

əɫɑɞɝɫ ɛɚ ɡɚɐɟ ɔəɞɑɜɗɚɍɟɗɫɜəɧɡ ɝɑɛɞ; 

III ɖɌɞɑɏɚɜɔɫ - ɖɜɚɎɚɔɓɗɔɫəɔɑ ɜɌɝɛɜɚɝɞɜɌ-

əɫɑɞɝɫ Ɏ ɗɑɏɚɣəɟɪ ɛɌɜɑəɡɔɘɟ. 

Ƚ ɚɝɗɚɒəɑəɔɑɘ I ɖɌɞɑɏɚɜɔɔ ɘɧ Ɏɝɞɜɑɞɔ-

ɗɔɝɨ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ (ȼɔɝ. 7).  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ 

ɓɌɛɚɐɚɓɜɔɞɨ ɐɔɝɝɑɖɢɔɪ Ɍɚɜɞɧ ɐɌɒɑ ɛɜɔ ɍɑɝ-

ɖɚəɞɜɌɝɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. Ȱɔɝɝɑɖɢɔɫ Ɍɚɜɞɧ 

ɝɞɌɗɌ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɌɘɧɘ ɣɌɝɞɧɘ 

ɛɜɔɓəɌɖɚɘ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɝɞɑəɖɔ ɌəɑɎɜɔɓɘɧ 

(34% ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɚɝɗɚɒəɑəəɧɡ ɌəɑɎɜɔɓɘ, 

10% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɝ ɌəɑɎɜɔɓɘɌɘɔ 

Ɍɚɜɞɧ). ȽɚɣɑɞɌəɔɑ ɝ ɐɜɟɏɔɘɔ ɝɔɘɛɞɚɘɌɘɔ əɑ-

ɝɞɌɍɔɗɨəɚɝɞɔ ɌɚɜɞɌɗɨəɚɕ ɝɞɑəɖɔ ɍɧɗɚ ɚɞɘɑɣɑəɚ 

ɞɚɗɨɖɚ Ɏ 1 əɌɍɗɪɐɑəɔɔ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɔ ɛɚ-

ɜɌɒɑəɔɔ Ɍɚɜɞɧ ɞɔɛɌ I ɛɚ DeBakey ɍɧɗɚ ɚɞɘɑɣɑ-

əɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɐɔɝɝɑɖɢɔɔ əɌ ɟɝɞɨɫ ɔɗɔ 

ɛɜɚɖɝɔɘɌɗɨəɧɑ ɚɞɐɑɗɧ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑ-

ɜɔɕ ɝ ɝɟɒɑəɔɑɘ ɔɡ ɔɝɞɔəəɚɏɚ ɛɜɚɝɎɑɞɌ. 

 

 

ȼɔɝ. 8. ȽɡɑɘɌ ɠɚɜɘɔɜɚɎɌəɔɫ ɐɔɝɝɑɖɢɔɔ 

Ɍɚɜɞɧ [5] (ɚɛɔɝɌəɔɑ Ɏ ɞɑɖɝɞɑ). 

 

ȼɔɝ. 9.  ȽɡɑɘɌ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔɓ ɏɜɟɐəɚɕ Ɍɚɜɞɧ 

Ɏ ɗɑɏɚɣəɟɪ Ɍɜɞɑɜɔɪ [10] (ɚɛɔɝɌəɔɑ Ɏ ɞɑɖɝɞɑ). 
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ɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɝɞɌɍɔɗɨəɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ (ȬȽȭ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɟɗɨɞɔɠɚɖɌɗɨ-

əɧɘ Ɍɞɑɜɚɝɖɗɑɜɚɓɚɘ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ ɐɌəəɧɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȸɑɞɚɐɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ Ɍə-

ɏɔɚɏɜɌɠɔɔ (ȸȼȬ) ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 35 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɑəɚɓɚɘ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɍɚɗɑɑ 

70%. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ Ɏɧɝɚɖɚɛɚɗɨəɚɘ ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɛɚɗɫ 

3 Ⱦɗ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 16-ɞɔ ɖɌəɌɗɨəɚɕ əɑɕɜɚɎɌɝɖɟɗɫɜəɚɕ ɔ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ 8-ɘɔ 

ɖɌəɌɗɨəɚɕ ɖɌɜɚɞɔɐəɚɕ ɖɌɞɟɤɑɖ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɝɞɌəɐɌɜɞəɟɪ Ɏɜɑɘɫ-

ɛɜɚɗɑɞəɟɪ ɌəɏɔɚɏɜɌɠɔɪ, Ⱦ1-, Ⱦ2- ɔ ɛɜɚɞɚə-ɎɓɎɑɤɑəəɧɑ (PD) ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ɏ Ɍɖ-

ɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1-2 ɘɘ. ȰɌɗɑɑ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɖɌɜɚ-

ɞɔɐəɌɫ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɫ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɚɕ ɛɚɗɟɣɑəəɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ ɔ ɚɢɑəɖɚɕ ɝɞɜɟɖɞɟɜɧ Ɍɞɑɜɚɘɧ. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɚ ɐɌəəɧɘ ȸȼȾ ɟ 28 ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɛɜɔɓəɌɖɔ əɑɝɞɌɍɔɗɨəɚɝɞɔ ɍɗɫɤ-

ɖɔ ɞɌɖɔɑ, ɖɌɖ ɖɜɚɎɚɔɓɗɔɫəɔɑ Ɏ ɍɗɫɤɖɟ ɔ/ɔɗɔ ɞɜɚɘɍɚɓ, ɍɚɗɨɤɚɑ (>40%) ɍɚɏɌɞɚɑ ɗɔɛɔɐ-

əɧɘɔ ɖɗɑɞɖɌɘɔ əɑɖɜɚɞɔɣɑɝɖɚɑ ɫɐɜɚ. ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɐɌəəɧɘɔ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ.  Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɓɎɚɗɫɪɞ ɝɟɐɔɞɨ ɚ Ɏɧɝɚɖɚɕ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɌɍɔɗɨəɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ 

ɍɗɫɤɖɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɍɞɑɜɚɝɖɗɑɜɚɓ, ɖɜɚ-

Ɏɚɔɓɗɔɫəɔɑ Ɏ ɍɗɫɤɖɟ, ɝɞɌɍɔɗɨəɚɝɞɨ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. 

 

ȬPPLICATION OF MAGNETIC RESONANCE IMAGING IN DETERMINING OF  

ATHEROSCLEROTIC PLAQUE STABILITY 

 

Strazden E.YU.1, Shariya M.A. 1,2, Tararak E.M.1, Ustyuzhanin D.V. 1 
 

o evaluate the ability of magnetic resonance imaging (MRI) in determining  of ather o-

sclerotic plaques stability in patients with multifocal atherosclerosis with respect of 

histological examination results.  

Materials and methods.  

35 patients with carotid stenosis of more than 70% underwent magnetic resonance 

imaging (MRI) and m agnetic resonance angiography (MRA). The study was conducted at 3T 

scanner using 16 -channel neurovascular and carotid specialized 8 -channel coils. The study 

protocol consisted of a standard time -of-flight angiography in 3D, T1 -, T2 -and proton -

weighted (PD)  sequence in axial projection, with a slice thickness of 1 -2mm. Further, carotid 

endartere ctomy including subsequent histological processing and evaluation of the resulting 

material structure atheroma were performed in most of patients.  

Results.  

In 23 ca ses the patients had signs of instability, such as hemorrhage into the plaque 

and / or thrombosis, a large (> 40%), lipid / necrotic core, which was confirmed by histolo g-

ical findings. This results demonstrate the high efficiency of this method in determin ing the 

stability of atherosclerotic plaques.  

 
Keywords: magnetic resonance imaging, ath erosclerosis, plaque hemorrhage .

Ⱥ 

T 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

1 - ȴəɝɞɔɞɟɞ ɖɌɜɐɔɚɗɚ-

ɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ 

ɀȯȭȿ "ȼɚɝɝɔɕɝɖɔɕ ɖɌɜ-

ɐɔɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ ɖɚɘ-

ɛɗɑɖɝ ȸɔəɓɐɜɌɎɌ ȼɀ. 

2 - ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ 

ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔ-

ɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. 

ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

1 - Cardiology Research 

Centre of  Russian Fede r-

ation. Department of 

Tomography.  

2 - I.M. Sechenov  First 

Moscow State Medical 

University. Department 

of Radiology.  

Moscow, Russia  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ1 2013. ʉʪʨʘʥʠʮʘ  58 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɘɑɜɞəɚɝɞɨ ɔ ɔəɎɌɗɔ-

ɐɔɓɌɢɔɫ əɌɝɑɗɑəɔɫ ɚɞ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔə-

ɝɟɗɨɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɔɚɍɜɑɗɔ ɟɏɜɚ-

ɒɌɪɥɔɕ ɡɌɜɌɖɞɑɜ. ȺɍɜɌɥɌɫ ɎəɔɘɌəɔɑ əɌ ɐɌə-

əɧɕ ɠɌɖɞ, əɑɚɍɡɚɐɔɘɚ əɑ ɞɚɗɨɖɚ ɛɜɚɎɚɐɔɞɨ 

ɌɐɑɖɎɌɞəɚɑ ɔ ɝɎɚɑɎɜɑɘɑəəɚɑ ɗɑɣɑəɔɑ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, əɚ ɔ Ɏ ɖɜɌɞɣɌɕɤɑɑ Ɏɜɑɘɫ 

ɛɜɚɎɑɝɞɔ ɖɚɘɛɗɑɖɝ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫ-

ɞɔɕ Ɏ ɔɓɟɣɑəɔɔ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɧ ɓɌɍɚɗɑɎɌəɔɫ 

ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɜɌɓɎɔɞɔɫ ɝɞɚɗɨ ɏɜɚɓəɧɡ 

ɚɝɗɚɒəɑəɔɕ. Ⱥɐəɚɕ ɔɓ ɏɗɌɎəɧɡ ɛɜɔɣɔə ɔɤɑɘɔ-

ɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɘɌɏɔɝɞɜɌɗɨəɧɡ 

ɝɚɝɟɐɚɎ. Ȭɞɑɜɚɝɖɗɑɜɚɓ ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘ ɡɜɚəɔɣɑɝɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɡɌɜɌɖɞɑɜɔɓɟ-

ɪɥɔɘɝɫ ɎɚɓəɔɖəɚɎɑəɔɑɘ Ɏ ɝɞɑəɖɌɡ Ɍɜɞɑɜɔɕ 

ɚɣɌɏɚɎ ɗɔɛɔɐəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɜɌɓɜɌɝɞɌəɔɫ 

ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɠɔɍɜɚɓ-

əɧɡ ɍɗɫɤɑɖ, ɝɟɒɔɎɌɪɥɔɡ ɛɜɚɝɎɑɞ ɔ əɌɜɟɤɌɪ-

ɥɔɡ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɑ ɠɟəɖɢɔɔ ɛɚɜɌɒɑəəɧɡ 

Ɍɜɞɑɜɔɕ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɚɜɏɌəəɧɘ ɔ/ɔɗɔ ɚɍ-

ɥɔɘ ɜɌɝɝɞɜɚɕɝɞɎɌɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ.  

Ȯ ɚɝəɚɎɑ ɜɌɓɎɔɞɔɫ ɌɞɑɜɚɝɖɗɑɜɚɓɌ ɗɑɒɔɞ 

ɝɗɚɒəɚɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɘɑɒɐɟ ɩɗɑɘɑəɞɌɘɔ 

ɖɜɚɎɔ, ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɚɕ ɔ ɗɚɖɌɗɨəɧɘ əɌɜɟ-

ɤɑəɔɑɘ  ɖɜɚɎɚɞɚɖɌ. Ȯ ɜɌɓɎɔɞɔɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ 

ɟɣɌɝɞɎɟɪɞ əɑɝɖɚɗɨɖɚ  ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝ-

ɝɚɎ: 

Å ɎɚɝɛɌɗɑəɔɑ, ɝɎɫɓɌəəɚɑ ɝ ɛɚɎɧɤɑəɔɑɘ  ɛɜɚəɔ-

ɢɌɑɘɚɝɞɔ ɩəɐɚɞɑɗɔɫ, ɑɏɚ ɐɔɝɠɟəɖɢɔɑɕ ɔ ɔə-

ɠɔɗɨɞɜɌɢɔɑɕ ɔəɞɔɘɧ ɘɚəɚɢɔɞɌɘɔ 

Å ɜɚɝɞ, ɛɜɚɗɔɠɑɜɌɢɔɫ ɔ ɘɔɏɜɌɢɔɫ ɏɗɌɐɖɚɘɧ-

ɤɑɣəɧɡ ɖɗɑɞɚɖ (ȯȸȶ) Ɏ ɎɧɤɑɗɑɒɌɥɔɑ ɝɗɚɔ ɝɚ-

ɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ (ɔəɞɔɘɟ) ɔ ɟɎɑɗɔɣɑəɔɑ ɝɔəɞɑɓɌ  

 

Ɏəɟɞɜɔɖɗɑɞɚɣəɚɏɚ ɘɌɞɜɔɖɝɌ 

Å ɐɑɏɑəɑɜɌɢɔɫ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, ɛɜɚɞɑɖɌ-

ɪɥɌɫ ɝɚɎɘɑɝɞəɚ ɝ əɌɖɚɛɗɑəɔɑɘ ɗɔɛɔɐɚɎ 

Å əɑɖɜɚɓ, Ɏɚɓɘɚɒəɚ ɝɎɫɓɌəəɧɕ ɝ ɢɔɞɚɞɚɖɝɔɣɑ-

ɝɖɔɘ ɐɑɕɝɞɎɔɑɘ ɚɖɔɝɗɑəəɧɡ ɗɔɛɚɛɜɚɞɑɔɐɚɎ 

Å ɖɌɗɨɢɔəɚɓ,  ɖɚɞɚɜɧɕ ɣɌɥɑ Ɏɝɑɏɚ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɑɞ əɑ ɚɍ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ, Ɍ ɚ ɑɏɚ ɐɔɝ-

ɞɜɚɠɔɔ 

Å ɞɜɚɘɍɚɓ ɔɗɔ ɖɜɚɎɚɔɓɗɔɫəɔɑ, ɖɚɞɚɜɧɑ ɣɌɝɞɚ 

ɫɎɗɫɪɞɝɫ ɚɝɗɚɒəɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ 

[3,6,7,13,16].   

Ȯɝɑ ɎɧɤɑɟɖɌɓɌəəɧɑ ɛɜɚɢɑɝɝɧ ɫɎɗɫɪɞɝɫ 

ɘɌɗɧɘɔ ɔɗɔ ɍɚɗɨɤɔɘɔ ɛɜɔɓəɌɖɌɘɔ əɑɝɞɌɍɔɗɨ-

əɚɝɞɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. 

ȮɔɓɟɌɗɔɓɌɢɔɫ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ, ɝɚɝɟ-

ɐɔɝɞɚɕ ɝɞɑəɖɔ ɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤ-

ɖɔ.  

Ȱɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɜɚɝɎɑɞɌ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɕ ɛɜɔɘɑəɫɪɞ əɑɝɖɚɗɨɖɚ ɘɑɞɚɐɔɖ ȸȼȾ. Ⱥɝ-

əɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɝɞɑəɚɓɚɎ, ɚɖɖɗɪ-

ɓɔɕ, ɌəɑɎɜɔɓɘ ɔ ɘɌɗɨɠɚɜɘɌɢɔɕ ɩɖɝɞɜɌ- ɔ ɔə-

ɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɫɎɗɫɑɞɝɫ ȸȼ-

ɌəɏɔɚɏɜɌɠɔɫ (ȸȼȬ). ɉɞɚɞ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟ-

ɣɌɞɨ ɐɎɟɡ- ɔ ɞɜɑɡɘɑɜəɧɑ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɖɌɜɚɞɔɐəɧɡ, ɎɑɜɞɜɑɍɜɌɗɨəɧɡ ɔ 

ɘɚɓɏɚɎɧɡ Ɍɜɞɑɜɔɕ əɌ ɍɚɗɨɤɚɘ ɛɜɚɞɫɒɑəɔɔ ɝ 

Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ. 

Ȯɧɐɑɗɫɪɞ  ɐɎɑ ɍɌɓɚɎɧɑ ɜɌɓəɚɎɔɐəɚɝɞɔ 

ȸȼȬ: ɍɑɝɖɚəɞɜɌɝɞəɌɫ ɔ ɖɚəɞɜɌɝɞəɌɫ ȸȼȬ. Ȼɜɔ 

ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼȬ ɫɜɖɔɕ ɝɔɏəɌɗ ɚɞ ɐɎɔɒɟ-

ɥɑɕɝɫ ɖɜɚɎɔ ɫɎɗɫɑɞɝɫ ɑɝɞɑɝɞɎɑəəɧɘ ɖɚəɞɜɌ-

ɝɞɚɘ (ɚɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɘɑɞɚɐɔɖɌ TOF çtime-

of-fl lightè  ĭ çɎɜɑɘɫ-ɛɜɚɗɑɞɌè, ɞɚ ɑɝɞɨ ɚɝəɚɎɌə-

əɌɫ əɌ ɛɚɎɧɤɑəɔɔ ɫɜɖɚɝɞɔ ɝɔɏəɌɗɌ ɚɞ ɛɜɚɞɚ-

əɚɎ ɐɎɔɒɟɥɑɕɝɫ ɖɜɚɎɔ). Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚ-

ɝɟɐɚɎ ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȸȼȬ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ ɎɧɝɚɖɚɖɌɣɑɝɞɎɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ, ɚɐəɌɖɚ Ɍɜɞɑɜɔɔ ɐɌəəɚɕ ɚɍɗɌɝɞɔ 

ɔɘɑɪɞ ɍɚɗɨɤɟɪ ɛɜɚɞɫɒɑəəɚɝɞɨ (ɚɞ ɐɟɏɔ Ɍɚɜɞɧ 

ɐɚ ɏɚɗɚɎɧ), ɣɞɚ Ɏ ɜɌɓɗɔɣəɧɡ ɝɔɞɟɌɢɔɫɡ ɛɜɚɫɎ-

ɗɫɑɞɝɫ ɛɚɫɎɗɑəɔɑɘ ɜɌɓəɚɚɍɜɌɓəɧɡ ɌɜɞɑɠɌɖɞɚɎ 

ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ, əɌɔɍɚɗɑɑ ɝɟɥɑɝɞɎɑəəɧɑ 

ɔɓ ɖɚɞɚɜɧɡ ɝɎɫɓɌəɧ ɝ ɛɌɐɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ 

ɐɎɔɒɟɥɑɕɝɫ ɖɜɚɎɔ, ɣɞɚ ɛɜɚɫɎɗɫɑɞɝɫ ɝəɔɒɑəɔ-

ɑɘ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ. 

ȹɑɐɚɝɞɌɞɖɔ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼȬ ɚɞɝɟɞ-

ɝɞɎɟɪɞ ɟ ȸȼȬ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ɖȸȼȬ). 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɖȸȼȬ ɣɌɥɑ Ɏɝɑɏɚ ɛɜɔɘɑəɫɪɞ 

ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ əɌ ɚɝəɚɎɑ ɜɑɐɖɚɓɑ-

ɘɑɗɨəɚɏɚ ɘɑɞɌɗɗɌ ɏɌɐɚɗɔəɔɫ. Ȯ ɘɚɘɑəɞ ɛɜɚɡɚɒ-

ɐɑəɔɫ ɛɜɑɛɌɜɌɞɌ ɣɑɜɑɓ Ɍɜɞɑɜɔɔ Ɏɧɛɚɗəɫɪɞ 

ɝɍɚɜ ɐɌəəɧɡ ɝ ɛɚɘɚɥɨɪ ɝɎɑɜɡɍɧɝɞɜɧɡ ɞɜɑɡ-

ɘɑɜəɧɡ ȸȼ-ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ. Ȯ 

ɛɚɝɗɑɐɟɪɥɑɘ ɔɓ ɔɘɑɪɥɑɏɚɝɫ əɌɍɚɜɌ ɐɌəəɧɡ 

ɎɚɓɘɚɒəɌ ɎɞɚɜɔɣəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔ ɛɚɝɞɜɚɑ-

əɔɫ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ɞɜɑɡɘɑɜəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ. Ȼɚ ɝɎɚɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚ-

ɝɞɔ ɖȸȼȬ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɜɌɖɞɔɣɑɝɖɔ əɑ 

ɟɝɞɟɛɌɑɞ  ɞɜɌɐɔɢɔɚəəɚɕ  ɌəɏɔɚɏɜɌɠɔɔ.  Ⱥɢɑəɖɟ  

Ȯ 

 

ȼɔɝ. 1. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɣɑɜɑɓ ɛɜɌɎɟɪ ȮȽȬ ɔ ȹȽȬ.  

Ɍ ð Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð 3D TOF ɔɓɚɍ-

ɜɌɒɑəɔɫ, Ɏ ð ɛɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɧɑ (PD) ɔɓɚɍɜɌɒɑ-

əɔɫ, ɏ ð Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. Ȼɚ ɓɌɐəɑɕ 

ɝɞɑəɖɑ ɛɜɌɎɚɕ ȮȽȬ ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɚɞəɚ-

ɤɑəɔɫ ɞɚɗɥɔəɧ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ (ɝɞɜɑɗ-

ɖɌ). 
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ɗɔəɑɕəɚɕ ɔ ɚɍɦɑɘəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɛɚ 

ɔɝɝɗɑɐɟɑɘɚɘɟ ɝɚɝɟɐɟ Ɏɚɓɘɚɒəɚ Ɏɧɛɚɗəɔɞɨ ɝ 

ɛɚɘɚɥɨɪ ɠɌɓɚɎɚ-ɖɚəɞɜɌɝɞəɚɕ (ɀȶ) ȸȼȾ. 

Ȱɗɫ ɐɑɞɌɗɨəɚɏɚ ɔɓɟɣɑəɔɫ ɝɞɜɟɖɞɟɜɧ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɛɜɔɘɑəɫɪɞ ȸȼȾ Ɏɧ-

ɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ (ȸȼȾ Ȯȼ) Ɏ ɜɌɓɗɔɣəɧɡ ɛɗɚɝ-

ɖɚɝɞɫɡ [14,18]. ȴɓɚɍɜɌɒɑəɔɫ ɛɚɗɟɣɌɪɞ ɛɜɔ ɛɚ-

ɘɚɥɔ Ⱦ1-, Ⱦ2- ɔ ɛɜɚɞɚə-ɎɓɎɑɤɑəəɧɡ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɑɕ. Ȼɚɝɗɑɐəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ 

ɝɚɎɘɑɝɞəɚ ɝ ɍɑɝɖɚəɞɜɌɝɞəɚɕ ȸȼ-ɌəɏɔɚɏɜɌɠɔɑɕ 

ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɤɌɑɞ ɖɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɖɚɘɛɚəɑəɞɚɎ Ɍɞɑɜɚɘɧ ɝ ɛɚɘɚɥɨɪ ȸȼȾ 

[2,4,9,10,17]. ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɎɧɤɑɟɖɌɓɌəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɐɎɔɒɟ-

ɥɌɫɝɫ ɖɜɚɎɨ ɔɘɑɑɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-

ɝɔɏəɌɗ (ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɝ òɣɑɜəɚɕ ɖɜɚɎɨɪó ð 

black blood method). ȶɚəɞɜɌɝɞəɚɝɞɨ ɘɑɒɐɟ ɛɜɚ-

ɝɎɑɞɚɘ ɝɚɝɟɐɌ ɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɚɕ ɎɚɓɜɌɝɞɌɑɞ, 

ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɝɗɚɔ 

ɝɞɑəɖɔ ɔ ɖɚɘɛɚəɑəɞɧ ɌɞɑɜɚɘɌɞɚɓəɚɕ ɍɗɫɤɖɔ. 

ȺɝəɚɎəɧɘɔ əɑɐɚɝɞɌɞɖɌɘɔ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɫɎɗɫɑɞɝɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɔ əɌɗɔɣɔɑ ɌɜɞɑɠɌɖɞɚɎ ɚɞ əɑɛɚɐɌɎ-

ɗɑəəɚɏɚ ɝɔɏəɌɗɌ ɚɞ ɖɜɚɎɚɞɚɖɌ Ɏ ɘɑɝɞɌɡ ɝ ɞɟɜɍɟ-

ɗɑəɞəɧɘ ɖɜɚɎɚɞɚɖɚɘ (ɍɔɠɟɜɖɌɢɔɫ ɚɍɥɑɕ ɝɚə-

əɚɕ Ɍɜɞɑɜɔɔ, ɘɑɝɞɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɟɒɑəɔɫ). 

ȰɌəəɧɕ ɌɜɞɑɠɌɖɞ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɗɚɒəɚɘɟ 

ɎɧɎɚɐɟ ɚ ɝɞɜɟɖɞɟɜɑ ɌɞɑɜɚɘɌɞɚɓəɚɕ ɍɗɫɤɖɔ ɔ, 

Ɏɚɓɘɚɒəɚ, ɖ ɟɎɑɗɔɣɑəɔɪ ɜɌɓɘɑɜɌ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ [8,12].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȸɑɞɚɐɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜɟ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ 

ɍɗɫɤɖɔ ɔ ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɓəɌɖɔ ɑɑ əɑɝɞɌɍɔɗɨəɚ-

ɝɞɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȳɌ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ ɝ ɝɑəɞɫɍɜɫ 2010 ɏ. ɛɚ 

ɐɑɖɌɍɜɨ 2011 ɏ. ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 35 ɛɌɢɔɑəɞɚɎ 

ɝ əɌɗɔɣɔɑɘ ɚɍɦɑɖɞɔɎəɧɡ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔ-

ɓəɌɖɚɎ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɔɜɟɪɥɑɏɚ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɓɌ (ɝɞɑəɚɓ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ 70-95%) Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 54 ɐɚ 74 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ñ 65,3 Ñ 8,5 

ɗɑɞ), ɔɓ əɔɡ 23 ð ɘɟɒɣɔə, 14 ð ɒɑəɥɔə.  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɚ-

ɎɚɐɔɗɌɝɨ əɌ ɞɚɘɚɏɜɌɠɑ Achieva (Philips, ȯɚɗɗɌə-

ɐɔɫ) ɝ Ɏɑɗɔɣɔəɚɕ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 3 Ⱦɗ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ 16-ɞɔ ɖɌəɌɗɨəɚɕ əɑɕɜɚɎɌɝɖɟɗɫɜ-

əɚɕ ɔ ɝɛɑɢɔɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ 8-ɘɔ ɖɌəɌɗɨ-

əɚɕ ɖɌɞɟɤɑɖ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɜɚɞɔɐəɧɡ Ɍɜ-

 

ȼɔɝ. 2.  ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɣɑɜɑɓ ɗɑɎɟɪ ȮȽȬ ɔ ȹȽȬ.   

Ɍ ð 3D TOF ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð  ɛɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɧɑ 

(PD) ɔɓɚɍɜɌɒɑəɔɫ, Ɏ ð   Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑ-

əɔɫ, ɏ ð  Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟ-

ɑɞɝɫ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɗɔɛɔɐəɚɑ ɫɐɜɚ  (ɝɞɜɑɗɖɌ), 

ɚɖɜɟɒɑəəɚɑ ɞɜɚɘɍɚɞɔɣɑɝɖɔɘɔ ɘɌɝɝɌɘɔ (*). 

 

ȼɔɝ. 3.   ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɣɑɜɑɓ ɛɜɌɎɟɪ ȮȽȬ ɔ ȹȽȬ.                 

Ɍ ð 3D TOF ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð ɛɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɧɑ (PD) ɔɓɚɍɜɌɒɑəɔɫ, Ɏ ð  Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɏ ð Ⱦ1-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɜɚɎɚɔɓɗɔɫəɔɑ (ɝɞɜɑɗɖɌ) Ɏ ȬȽȭ ɗɑɎɚɕ ȮȽȬ. ȹɌ  ɌɖɝɔɌɗɨəɧɡ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɟɣɌɝɞɚɖ ɖɜɚɎɚɔɓɗɔɫəɔɫ ɔɘɑɑɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ (ɠɔɏɟɜəɌɫ ɝɞɜɑɗɖɌ).          

ɐ- ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɘɔɖɜɚɛɜɑɛɌɜɌɞ. 
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ɞɑɜɔɕ. Ȼɜɚɞɚɖɚɗ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ: 

Ⱦ1, Ⱦ2 ɔ ɛɜɚɞɚə-ɎɓɎɑɤɑəəɧɑ (PD) ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɔ ɝ ɣɑɜəɚɕ ɖɜɚɎɨɪ (black blood) Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 2 ɘɘ, ɞɜɑɡ-

ɘɑɜəɟɪ Ɏɜɑɘɫ-ɛɜɚɗɑɞəɟɪ ɌəɏɔɚɏɜɌɠɔɪ ɝ ɞɚɗ-

ɥɔəɚɕ ɝɜɑɓɌ 1 ɘɘ (3D TOF ð 3D Time -Of-Flight), 

ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɚɍɜɌɍɚɞɖɚɕ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɚ ɛɜɚɏɜɌɘɘɑ MIP (maximum-intensity 

projection - ɛɜɚɑɖɢɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎ-

əɚɝɞɔ) ɔ MPR (multiplanar reconstraction ð ɘɟɗɨ-

ɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ).  

ȽɚəəɌɫ Ɍɜɞɑɜɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɛɜɚ-

ɞɫɒɑəəɧɡ, ɛɚɎɑɜɡəɚɝɞəɚ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɍɜɞɑ-

ɜɔɕ. ȱɑ ɖɚəɠɔɏɟɜɌɢɔɫ ɐɑɗɌɑɞ Ɏɚɓɘɚɒəɧɘ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɛɚɎɑɜɡəɚɝɞəɧɡ ɖɌɞɟɤɑɖ ɝ ɚɐəɚ-

Ɏɜɑɘɑəəɧɘ ɝɍɚɜɚɘ ɔəɠɚɜɘɌɢɔɔ ɖɌɖ ɚɞ ɗɑɎɚɕ, 

ɞɌɖ ɔ ɚɞ ɛɜɌɎɚɕ Ɍɜɞɑɜɔɔ. ȼɌɓɘɑɜ ɝɛɑɢɔɌɗɨəɚɕ 

ɖɌɞɟɤɖɔ ɚɛɞɔɘɌɗɨəɚ ɛɚɐɚɍɜɌə ɐɗɫ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɐɌəəɚɏɚ ɜɑɏɔɚəɌ.  Ȱɚɛɚɗəɔɞɑɗɨəɧɘ ɛɜɑ-

ɔɘɟɥɑɝɞɎɚɘ ɫɎɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ əɌ 37% ɚɞəɚ-

ɤɑəɔɫ ɝɔɏəɌɗ-ɤɟɘ, ɣɞɚ Ɏ ɔɞɚɏɑ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑ-

ɗɔɣɑəɔɪ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɌɜɚɞɔɐəɌɫ 

ɩəɐɌɜɞɑɜɩɖɞɚɘɔɫ ɔ ɛɚɝɗɑɐɟɪɥɑɑ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɝɞɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȼɚ ɐɌəəɧɘ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȬɘɑɜɔɖɌə-

ɝɖɔɡ ɖɌɜɐɔɚɗɚɏɚɎ (ɐɌəəɧɑ American Heart 

Association ð AHA [11]), ɝɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ 

ɞɔɛɚɎ ȬȽȭ. ȰɌəəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɍɧɗɌ ɘɚɐɔ-

ɠɔɢɔɜɚɎɌəɌ ɐɗɫ ȸȼȾ [1]: 

Å Ⱦɔɛ I-II ð ɞɚɗɥɔəɌ ɔəɞɔɘɧ ɛɜɔɍɗɔɒɑəɌ ɖ əɚɜ-

ɘɌɗɨəɚɕ, ɐɌəəɧɑ ɓɌ əɌɗɔɣɔɑ ɖɌɗɨɢɔəɌɞɚɎ ɚɞ-

ɝɟɞɝɞɎɟɪɞ.  

Å Ⱦɔɛ III ð əɑɍɚɗɨɤɚɑ ɐɔɠɠɟɓəɚɑ ɔɗɔ ɩɖɝɢɑə-

ɞɜɔɣəɚɑ ɟɞɚɗɥɑəɔɑ ɔəɞɔɘɧ, ɐɌəəɧɑ ɓɌ əɌɗɔɣɔɑ 

ɖɌɗɨɢɔəɌɞɚɎ ɚɞɝɟɞɝɞɎɟɪɞ.  

Å Ⱦɔɛ IV-V ð ɌɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɍɗɫɤɖɌ ɝ ɗɔ-

ɛɔɐəɧɘ ɫɐɜɚɘ, ɚɖɜɟɒɑəəɧɘ ɠɔɍɜɚɓəɚɕ ɞɖɌəɨɪ 

ɔ əɌɗɔɣɔɑ ɖɌɗɨɢɔəɌɞɚɎ.  

Å Ⱦɔɛ VI ð ɖɚɘɛɗɑɖɝ, ɝɚɝɞɚɫɥɔɕ ɔɓ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ ɝ Ɏɚɓɘɚɒəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ 

ɠɔɍɜɚɓəɚɕ ɛɚɖɜɧɤɖɔ, əɌɗɔɣɔɑ ɖɜɚɎɚɔɓɗɔɫəɔɫ 

ɔɗɔ ɞɜɚɘɍɌ. 

Å Ⱦɔɛ VII ð ɖɌɗɨɢɔəɔɜɚɎɌəəɌɫ ɍɗɫɤɖɌ. 

Å  Ⱦɔɛ VIII ð ɠɔɍɜɚɓəɌɫ ɍɗɫɤɖɌ ɝ əɑɍɚɗɨɤɔɘ 

ɗɔɛɔɐəɧɘ ɫɐɜɚɘ ɔ əɑɍɚɗɨɤɔɘ ɛɜɚɢɑəɞɚɘ ɖɌɗɨ-

ɢɔəɚɓɌ.  

          ȺɝəɚɎɧɎɌɫɝɨ əɌ ɖɜɔɞɑɜɔɫɡ ɎɧɤɑɟɖɌɓɌə-

əɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ, Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑ-

ɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ.  

ȬɞɑɜɚɘɌɞɚɓəɌɫ ɍɗɫɤɖɌ III ɞɔɛɌ ɍɧɗɌ Ɏɧ-

ɫɎɗɑəɌ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ. ȺɞɘɑɣɌɗɚɝɨ ɗɔɤɨ ɟɎɑɗɔ-

ɣɑəɔɑ ɞɚɗɥɔəɧ ɖɚɘɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɖɌɗɨɢɔɠɔɖɌɢɔɔ (ȼɔɝ. 1).  

Ȯ 25 ɝɗɟɣɌɫɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ȬȽȭ ɝ IV-V 

ɞɔɛɚɎ ɛɚɎɜɑɒɐɑəɔɫ. ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ ɍɚɏɌ-

ɞɚɑ ɗɔɛɔɐəɧɘɔ ɖɗɑɞɖɌɘɔ əɑɖɜɚɞɔɣɑɝɖɚɑ ɫɐɜɚ 

ɔɘɑɑɞ Ɏ ɚɝəɚɎəɚɘ ɔɓɚ-, ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-

ɝɔɏəɌɗ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔ PD ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɫɡ ɔ ɔɓɚ-, ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ 

Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔ 3D TOF ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ 

(ȼɔɝ. 2). ɀɔɍɜɚɓəɌɫ ɞɖɌəɨ, ɚɖɜɟɒɌɪɥɌɫ ɫɐɜɚ,  

ɔɘɑɑɞ ɏɔɛɚ-  ɔɗɔ ɔɓɚɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ 

Ɏɝɑɡ Ɏɧɤɑ ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ.  

ȬȽȭ VI ɞɔɛɌ ɎɧɫɎɗɑəɌ Ɏ 3 ɝɗɟɣɌɫɡ (ȼɔɝ. 3). ȶɜɚ-

Ɏɚɔɓɗɔɫəɔɑ ɗɟɣɤɑ Ɏɝɑɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ Ⱦ1-

ɎɓɎɑɤɑəəɧɡ ɔ 3D TOF ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ Ɏ 

Ɏɔɐɑ ɝɞɜɟɖɞɟɜɧ ɝ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɘ ȸȼ-

ɝɔɏəɌɗɚɘ. ȹɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɖɜɚɎɚɔɓɗɔɫəɔɑ ɔɘɑɑɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-

ɝɔɏəɌɗ.  

Ȼɚɝɗɑɐəɫɫ ɏɜɟɛɛɌ ɛɌɢɔɑəɞɚɎ ɝ ȬȽȭ VII 

ɞɔɛɌ ɝɚɝɞɚɫɗɌ ɔɓ 3 ɣɑɗɚɎɑɖ. ȹɌ Ⱦ1-, Ⱦ2-

ɎɓɎɑɤɑəəɧɡ, PD  ɔ 3D TOF ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ 

 

ȼɔɝ. 4.  ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ ɣɑɜɑɓ ɛɜɌɎɟɪ ȮȽȬ ɔ ȹȽȬ.                 

Ɍ ð Ⱦ1-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð  3D TOF ɔɓɚɍɜɌɒɑəɔɫ, Ɏ ð ɛɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɧɑ (PD) ɔɓɚɍɜɌɒɑəɔɫ, ɏ ð Ⱦ2-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ. Ȼɚ ɓɌɐəɑ-ɘɑɐɔɌɗɨəɚɕ  ɝɞɑəɖɑ ɛɜɌɎɚɕ ȮȽȬ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ  

ɖɌɗɨɢɔəɌɞ Ɏ ȬȽȭ (ɝɞɜɑɗɖɌ). ɐ ð ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɘɔɖɜɚɛɜɑɛɌɜɌɞ. 
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ɖɌɗɨɢɔəɌɞ ɔɘɑɑɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ 

(ȼɔɝ. 4).   

ȴɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ 3 ɛɌ-

ɢɔɑəɞɌ ɝ əɌɗɔɣɔɑɘ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ Ɏɚ 

Ɏɜɑɘɫ ɞɚɘɚɏɜɌɠɔɔ.  

Ȼɚ ɐɌəəɧɘ Z. A. Fayad (2003) ,  V. Fuster 

(2001) ɔ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ȸȼȾ ɫɎɗɫɑɞɝɫ 

ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ Ɏ ɔɓɟɣɑəɔɔ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ ɌɞɑɜɚɘɌɞɚɓəɚɕ 

ɍɗɫɤɖɔ. ɉɞɚ ɒɑ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɜɑɓɟɗɨɞɌɞɌɘɔ 

əɌɤɑɕ ɜɌɍɚɞɧ [5,15,19]. 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ (ɖɚə-

ɝɑɜɎɌɞɔɎəɚɏɚ ɔɗɔ ɚɛɑɜɌɞɔɎəɚɏɚ) ɘɧ ɚɛɔɜɌɗɔɝɨ 

əɑ ɞɚɗɨɖɚ əɌ ɝɞɑɛɑəɨ ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ, 

əɚ ɔ ɚɢɑəɔɎɌɗɔ ɖɌɣɑɝɞɎɑəəɧɕ ɝɚɝɞɌɎ ȬȽȭ. Ƚ 

ɩɞɚɕ ɢɑɗɨɪ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɛɜɔɘɑəɫɗɌɝɨ ɝɛɑɢɔ-

ɌɗɔɓɔɜɚɎɌəəɌɫ ɖɌɞɟɤɖɌ, ɎɧɜɌɍɚɞɌə ɚɛɞɔɘɌɗɨ-

əɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɚɢɑ-

əɔɞɨ ɖɌɣɑɝɞɎɑəəɧɕ ɝɚɝɞɌɎ ɍɗɫɤɖɔ ɔ ɑɬ ɚɍɦɑɘ. 

ȶɚɘɛɗɑɖɝəɧɕ ɌəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɚ ɖɌ-

ɣɑɝɞɎɑəəɚɘ ɝɚɝɞɌɎɑ ɌɞɑɜɚɘɌɞɚɓəɚɕ ɍɗɫɤɖɔ Ɏ 

ɝɚɎɚɖɟɛəɚɝɞɔ ɝɚ ɝɞɑɛɑəɨɪ ɝɞɑəɚɓɌ ɛɚɓɎɚɗɔɗɔ ɝ 

ɍɚɗɨɤɑɕ ɞɚɣəɚɝɞɨɪ ɝɟɐɔɞɨ ɚ ɝɞɌɍɔɗɨəɚɝɞɔ ȬȽȭ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɕ 

ɜɌɍɚɞɧ ɎɧɫɎɗɑəɌ ɎɧɝɚɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑ-

ɞɚɐɌ ȸȼȾ ɔ ȸȼȬ Ɏ ɚɢɑəɖɑ ɖɚɘɛɚəɑəɞɚɎ ɍɗɫɤɖɔ 

ɔ ɚɛɜɑɐɑɗɑəɔɔ ɑɑ ɝɞɌɍɔɗɨəɚɝɞɔ. Ȼɜɔ ɜɌɝɣɑɞɑ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɍɧɗɌ ɎɧɫɎɗɑəɌ Ɏɧ-

ɝɚɖɌɫ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɐɌəəɧɘɔ ȸȼȾ ɔ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȿɝɞɌəɚɎɗɑəɌ ɎɧɝɚɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ (96%) ɔ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ (87%) ɘɑɞɚɐɌ ȸȼȾ. 
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ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑə  ɛɜɔɘɑɜ ɟɝɛɑɤəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɞɜɚɘɍɚɞɔɣɑɝɖɚɕ 

ɚɖɖɗɪɓɔɔ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɤɟəɞɌ Ɏ ɚɞɐɌɗɬəəɚɘ ɛɑɜɔɚɐɑ ɖɚɘɍɔəɔɜɚɎɌə-

əɧɘ ɝɛɚɝɚɍɚɘ.  ȻɑɜɎɧɘ ɩɞɌɛɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑə-

ɚɛɑɜɌɢɔɚəəɚɕ ɎɧɛɚɗəɫɗɌɝɨ ɚɞɖɜɧɞɌɫ ɞɜɚɘɍɩɖɞɚɘɔɫ ɔɓ ɤɟəɞɌ. Ȯɞɚɜɧɘ ɩɞɌɛɚɘ ɛɜɚɔɓ-

ɎɚɐɔɗɌɝɨ ɍɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɔ ɝɞɑəɞɔɜɚɎɌəɔɑ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ, ɐɔɝɞɌɗɨ-

əɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝɚɝɟɐɚɎ, ɩə-

ɐɚɎɌɝɖɟɗɫɜəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ Ɍɜɞɑɜɔɔ, ɐɔɌɏəɚɝɞɔɖɌ. 

 

APPLICATION OF INTRAOPERATIVE DUPLEX ULTRASONOGRAPHY (DUS) DURING 

ENDOVASCULAR PROCEDURES OF THE PERIPHERAL ARTERIES 

 

Wiechert  T.A., Zudin A.M., Atkov  O.Y., Uchkin  I.G., Shugushev  Z.H., Tarkovsky A. A. 
 

he article presents resul ts of intraoperative duplex ultrasonography (DUS) during 

endovascular procedures in patients with occlusive -stenotic lesions of the peripheral 

arteries. Based on collected data it was shown that the assessment of the peripheral 

arteries during balloon angi oplasty and stenting with DUS improves the quality of d iagnosis 

of vascular lesions, allows better planning and extent of endovascular intervention for each 

patient individually and, therefore improves the outcomes of the procedure.  

 
Keywords: u ltrasonic d uplex scanning of vessels, endovascular interventions, 

peripheral arteries, the diagnosis.  
 
 
 
 

 

ɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɓɌəɔ-

ɘɌɪɞ ɗɔɐɔɜɟɪɥɑɑ ɘɑɝɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ 

ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ. Ȼɜɔ ɩɞɚɘ ɚɍɗɔ-

ɞɑɜɔɜɟɪɥɔɑ ɌɜɞɑɜɔɚɛɌɞɔɔ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ ɔ ɔɤɑɘɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ ɫɎɗɫɪɞɝɫ ɚɐəɔɘɔ ɔɓ ɏɗɌɎəɧɡ ɛɜɔɣɔə ɔəɎɌ-

ɗɔɐɔɓɌɢɔɔ ɔ ɗɑɞɌɗɨəɚɝɞɔ ɍɚɗɨəɧɡ [1,2].  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɌəɏɔɚɏɜɌɠɔɫ ɚɝɞɌɑɞɝɫ çɓɚɗɚ-

ɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɚɍɗɔɞɑɜɔɜɟɪɥɔɡ 

ɌɜɞɑɜɔɚɛɌɞɔɕ, ɞɌɖ ɖɌɖ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɛɚɗəɟɪ 

ɔəɠɚɜɘɌɢɔɪ ɚɍ ɌəɌɞɚɘɔɣɑɝɖɚɘ ɝɞɜɚɑəɔɔ Ɍɜɞɑ-

ɜɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ Ɏ ɢɑɗɚɘ. ȺɐəɌɖɚ ɩɞɚɞ ɘɑɞɚɐ 

əɑ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɘɚɜɠɚɗɚɏɔɪ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɔ ɔ ɔɘɑɑɞ ɜɫɐ ɚɏɜɌəɔɣɑəɔɕ [3,4,5]. ȶ ɚɝ-

əɚɎəɚɘɟ əɑɐɚɝɞɌɞɖɟ ɌəɏɔɚɏɜɌɠɔɔ ɚɞəɚɝɔɞɝɫ 

ɔəɎɌɓɔɎəɚɝɞɨ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɢɑ-

ɗɚɘɟ ɜɫɐɟ ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑəɔɕ: ɞɜɚɘɍɚɓɟ, 

ɐɔɝɝɑɖɢɔɔ ɔəɞɔɘɧ, ɖɜɚɎɚɞɑɣɑəɔɪ, ɚɍɜɌɓɚɎɌ-

əɔɪ ɛɟɗɨɝɔɜɟɪɥɑɕ ɏɑɘɌɞɚɘɧ, ɎɧɜɌɒɑəəɧɘ 

Ɍɗɗɑɜɏɔɣɑɝɖɔɘ ɜɑɌɖɢɔɫɘ əɌ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞ-

əɧɕ ɛɜɑɛɌɜɌɞ [6]. ȶɜɚɘɑ ɩɞɚɏɚ, ɖɌɣɑɝɞɎɚ Ɍəɏɔɚ-

ɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɘɚɒɑɞ ɟɡɟɐɤɌɞɨɝɫ 

ɔɓ-ɓɌ ɛɚɫɎɗɑəɔɫ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɐɎɔɒɑəɔɫ ɔɗɔ 

əɔɓɖɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚɎɚɞɚɖɌ.  

ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ ɓɌɎɔɝɔɞ ɞɌɖɒɑ 

ɚɞ ɌɐɑɖɎɌɞəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəəɧɡ ɛɜɚɑɖɢɔɕ 

[7,8]. ȹɌɛɜɔɘɑɜ, ɚɐəɚɛɜɚɑɖɢɔɚəəɌɫ ɌəɏɔɚɏɜɌ-

ɠɔɫ ɘɌɗɚɔəɠɚɜɘɌɞɔɎəɌ ɛɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ Ɏ 

ɛɗɚɝɖɚɝɞɔ ɝɦɑɘɖɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɍɗɫɤɑɖ 

(ȬȽȭ). ȶ ɐɜɟɏɔɘ əɑɐɚɝɞɌɞɖɌɘ ɘɑɞɚɐɌ ɚɞəɚɝɫɞɝɫ: 

ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, əɑɠɜɚɞɚɖɝɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ  ɎɑɥɑɝɞɎɌ,  əɑɎɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌ-  
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ɗɔɓɌɢɔɔ ɝɚɝɟɐɔɝɞɚɕ ɝɞɑəɖɔ ɔ ɚɢɑəɖɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɘɌɏɔɝɞɜɌɗɨəɚɏɚ ɜɟɝɗɌ [9]. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɌɖɞɟɌɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɛɚɔɝɖ Ɍɗɨ-

ɞɑɜəɌɞɔɎəɧɡ ɔəɠɚɜɘɌɞɔɎəɧɡ ɔ ɍɑɓɚɛɌɝəɧɡ 

ɝɛɚɝɚɍɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɚɫəɔɫ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ.  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɘɑɞɚɐɧ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɔɏɜɌɪɞ Ɏɑɐɟɥɟɪ ɜɚɗɨ ɝɜɑɐɔ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɔɖ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɚɖɖɗɪɓɔɚəəɚ-ɝɞɑəɚɞɔɣɑɝɖɔɡ ɛɚɜɌ-

ɒɑəɔɕ Ɍɜɞɑɜɔɕ [10]. ȶ əɑɚɝɛɚɜɔɘɧɘ ɛɜɑɔɘɟɥɑ-

ɝɞɎɌɘ ɘɑɞɚɐɌ ɝɗɑɐɟɑɞ ɚɞəɑɝɞɔ: əɑɔəɎɌɓɔɎəɚɝɞɨ, 

ɚɞəɚɝɔɞɑɗɨəɚ əɑɎɧɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ, ɘɚɍɔɗɨ-

əɚɝɞɨ, ɍɑɓɚɛɌɝəɚɝɞɨ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɘəɚɏɚɖɜɌɞ-

əɚɏɚ ɛɚɎɞɚɜɑəɔɫ [11]. Ȱɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ 

ɝɚɝɟɐɚɎ ɝɚɣɑɞɌɑɞ ɐɎɌ ɜɑɒɔɘɌ: ɐɎɟɡɘɑɜəɟɪ ɝɑ-

ɜɚɤɖɌɗɨəɟɪ ɩɡɚɏɜɌɠɔɪ ɔ ɚɐɔə ɔɓ ɐɚɛɛɗɑɜɚɎ-

ɝɖɔɡ ɜɑɒɔɘɚɎ, ɜɌɍɚɞɌɪɥɔɡ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑ-

əɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ ɝɞɜɟɖɞɟɜɧ ɝɚɝɟɐɌ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ 

ɛɚɗɟɣɑəɔɑɘ ɢɎɑɞɚɎɚɕ ɖɌɜɞɚɏɜɌɘɘɧ ɔɗɔ ɐɚɛɛɗɑ-

ɜɚɎɝɖɚɏɚ ɝɛɑɖɞɜɌ ɛɚɞɚɖɌ ɖɜɚɎɔ. ȻɜɚɞɔɎɚɛɚɖɌ-

ɓɌəɔɫ ɖ ɛɜɚɎɑɐɑəɔɪ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɑ ɚɛɔɝɌəɧ [12]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɟɝɛɑɤəɚ 

ɜɌɓɎɔɎɌɑɞɝɫ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɡɔɜɟɜɏɔɫ 

ɖɌɖ ɘɑɞɚɐ ɗɑɣɑəɔɫ ɚɍɗɔɞɑɜɔɜɟɪɥɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ Ɍɜɞɑɜɔɕ [13,14]. Ȯ ɖɌɣɑɝɞɎɑ ɝɛɚɝɚɍɌ ɟɗɟɣ-

ɤɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ ɉȮ ɛɜɑɐɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɢɎɑɞɚɎɚɑ ɐɟɛɗɑɖɝəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ ɐɗɫ ɖɚəɞɜɚɗɫ ɓɌ ɡɚɐɚɘ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ, ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ Ɏ ɚɍɗɌɝɞɔ ɚɛɑ-

ɜɔɜɚɎɌəəɧɡ ɌɜɞɑɜɔɌɗɨəɧɡ ɝɑɏɘɑəɞɚɎ ɔ ɔɡ 

ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɟɝɞɜɌəɑəɔɫ [15]. 

ȺɐəɌɖɚ Ɏ ɝɚɎɜɑɘɑəəɧɡ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝ-

ɞɚɣəɔɖɌɡ ɐɌəəɧɑ ɚ ɛɜɔɘɑəɑəɔɔ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɩəɐɚɎɌɝɖɟ-

ɗɫɜəɚɕ ɡɔɜɟɜɏɔɔ  ɛɜɌɖɞɔɣɑɝɖɔ  ɚɞɝɟɞɝɞɎɟɪɞ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ  ɢɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɫɎɔɗɌɝɨ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɘɑɞɚɐɌ ȿȳȰȽ, ɛɜɔɘɑəɑəəɚɏɚ Ɏ ɡɚɐɑ ɉȮ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɚɖɖɗɪɓɔɚəəɚ-ɝɞɑəɚɞɔɣɑɝɖɔɘɔ ɛɚɜɌɒɑ-

əɔɫɘɔ Ɍɜɞɑɜɔɕ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɝɑɏɘɑə-

ɞɌ (ȭȻȽ) ɔ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȳɌ ɛɑɜɔɚɐ ɝ ɝɑəɞɫɍɜɫ 2010 ɏ. ɛɚ ɚɖɞɫɍɜɨ 

2012 ɏ. ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 69 ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ əɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɫɡ. 

ȸɑɐɔɌəɌ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗɌ  

62  ɏɚɐɌ ɛɜɔ ɔəɞɑɜɖɎɌɜɞɔɗɨəɚɘ ɜɌɓɘɌɡɑ [52;66]. 

 ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɛɚɗɟ ɍɧɗɚ ɝɗɑɐɟɪɥɔɘ: 

ɘɟɒɣɔə ð 59 (86%), ɒɑəɥɔə ð 10 (14%). ȴɓ əɔɡ ɟ 

27 (39%) ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɝɞɑəɚɚɖɖɗɪɓɔ-

ɜɟɪɥɑɑ ɛɚɜɌɒɑəɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɟ 42 (61%) 

ð ɛɚɜɌɒɑəɔɑ ȭȻȽ.  

Ⱥɛɜɑɐɑɗɫɪɥɔɘ ɠɌɖɞɚɜɚɘ Ɏ ɚɞɍɚɜɑ ɛɌɢɔ-

ɑəɞɚɎ əɌ ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɚɑ ɝɞɑəɞɔɜɚɎɌ-

əɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɫɎɗɫɗɌɝɨ ɝɞɑɛɑəɨ ɝɟɒɑəɔɫ 

ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ, ɛɜɔ ɩɞɚɘ ɟɣɔɞɧɎɌɗɔɝɨ ɡɌɜɌɖ-

ɞɑɜ ɛɚɜɌɒɑəɔɫ, əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɝɞɑəɚɓɌ 

ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɕ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ, 

ɔɓɎɔɞɚɝɞɨ ɚɍɥɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ ɔ ɛɜɚɖɝɔ-

 

ȼɔɝ. 1. ȿȳȰȽ.  Ȯ-ɜɑɒɔɘ. ȻɜɚɐɎɔɒɑəɔɑ ɛɜɚ-

ɎɚɐəɔɖɌ Ɏ ȮȽȬ. 
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ȮȽȬ Ɏɚ Ɏɜɑɘɫ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɝɞɑəɞɌ (ɟɖɌɓɌə 

ɝɞɜɑɗɖɚɕ). 
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ɝɞɜɑɗɖɚɕ). 
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ɘɌɗɨəɚɏɚ ɚɞɐɑɗɌ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ əɌ  

ɝɞɚɜɚəɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɛɚɖɌɓɌəɔɫɘɔ ɐɗɫ ɔɘɛɗɌəɞɌɢɔɔ ɝɞɑə-

ɞɚɎ Ɏ Ɍɜɞɑɜɔɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɫɎɗɫɗɔɝɨ: 

ɍɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɛɜɔ ɚɖɖɗɪɓɔɔ Ɍɜɞɑ-

ɜɔɔ, ɚɝɞɌɞɚɣəɧɕ ɜɑɓɔɐɟɌɗɨəɧɕ ɝɞɑəɚɓ, ɛɑɜɎɔɣ-

əɚɑ ɝɞɑəɞɔɜɚɎɌəɔɑ ɐɗɫ ɟɗɟɣɤɑəɔɫ ɚɞɐɌɗɑəəɚɕ 

ɛɜɚɡɚɐɔɘɚɝɞɔ, ɜɑɝɞɑəɚɓɔɜɚɎɌəɔɑ ɓɚəɧ ɍɌɗɗɚə-

əɚɕ ɌəɏɔɚɛɗɌɝɞɔɖɔ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ Ɏɧɛɚɗəɫɗɚɝɨ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɔ 

Ɍɜɞɑɜɔɕ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɝɑɏɘɑəɞɌ ɛɚ 

ɚɍɥɑɛɜɔəɫɞɧɘ ɘɑɞɚɐɔɖɌɘ əɌ ɌɛɛɌɜɌɞɑ ȿəɔɝɚə 

2-03 (ȼɚɝɝɔɫ) ɝ ɛɚɘɚɥɨɪ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ ɝ 

ɣɌɝɞɚɞɚɕ 7,5 ȸȯɢ. Ȯ ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ ȿȳȰȽ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ ɐɚ, Ɏɚ Ɏɜɑɘɫ ɔ ɛɚɝɗɑ ɉȮ (Ɏ ɍɗɔɒɌɕɤɔɕ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ, ɞ.ɑ. əɌ 1-ɑ ɝɟɞɖɔ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ), ɛɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ 

ɚɞəɑɝɑəɧ ɖ 1-ɕ,   2-ɕ ɔ 3-ɕ ɛɚɐɏɜɟɛɛɌɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ, ɔ ɝɜɌɎəɔɎɌɗɔɝɨ Ɏ ɐɌɗɨəɑɕɤɑɘ ɘɑɒɐɟ 

ɝɚɍɚɕ.  

 Ȱɗɫ ɖɌɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ ɛɚɗɚɒɑəɔɫ, ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɔ ɝɞɜɟɖɞɟɜəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɝɞɑəɞɌ 

ɔɝɛɚɗɨɓɚɎɌɗɔ Ȯ-ɜɑɒɔɘ; ɛɜɚɡɚɐɔɘɚɝɞɨ ɝɞɑəɞɌ 

ɚɛɜɑɐɑɗɫɗɌɝɨ   Ɏ ɜɑɒɔɘɑ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎ-

ɝɖɚɏɚ  ɖɌɜɞɔɜɚɎɌəɔɫ  Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɌəəɧɘɔ 

ɝɛɑɖɞɜɌ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɐɎɔɏɌ ɣɌɝɞɚɞ; ɛɜɔ 

ɩɞɚɘ ɚɢɑəɔɎɌɗɔɝɨ ɞɌɖɔɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɌɜɌ-

ɘɑɞɜɧ, ɖɌɖ ɗɔəɑɕəɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (ȷȽȶ), 

ɖɚəɑɣəɌɫ ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ 

(Ved), ɝɜɑɐəɫɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ (Vm), ɔəɐɑɖɝ 

ȽɞɪɌɜɞɌ(S/D), ɔəɐɑɖɝ ȯɚɝɗɔəɏɌ (ɛɟɗɨɝɌɢɔɚəəɧɕ 

ɔəɐɑɖɝ)  PI , ɔəɐɑɖɝ Ȼɟɜɝɑɗɚ (ɔəɐɑɖɝ ɜɑɓɔɝɞɔɎ-

əɚɝɞɔ), RI ɔ ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ. Ƚɞɑɛɑəɨ ɝɞɑəɚɓɔ-

ɜɚɎɌəɔɫ Ɍɜɞɑɜɔɕ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɚ ɝɚɚɞəɚɤɑəɔɪ 

ɐɔɌɘɑɞɜɌ Ɍɜɞɑɜɔɔ Ɏ ɘɑɝɞɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɞɑ-

əɚɓɌ ɔ ɐɔɌɘɑɞɜɌ ɚɝɞɌɞɚɣəɚɏɚ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ 

- ɘɑɞɚɐ European Carotid Surgery Trial (ECST).  

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɜɚɎɑɐɑəɌ ɝ 

ɛɚɘɚɥɨɪ ɛɌɖɑɞɌ ɛɜɔɖɗɌɐəɧɡ ɛɜɚɏɜɌɘɘ 

Statistica 6.0. Ȼɚɝɖɚɗɨɖɟ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ əɑ ɍɧɗɚ 

əɚɜɘɌɗɨəɧɘ, Ɍ ɏɜɟɛɛɚɎɧɑ ɐɔɝɛɑɜɝɔɔ əɑ ɍɧɗɔ 

ɜɌɎəɧ, ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɚɛɜɑɐɑɗɫɗɔ ɝ 

ɛɚɘɚɥɨɪ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɏɚ ɞɑɝɞɌ ȶɜɌɝɖɌɗɌ-

ȿɚɗɗɔɝɌ, Ɍ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɛɜɚɎɚɐɔɗɔ ɛɌɜəɧɑ ɝɜɌɎəɑ-

əɔɫ ɝ ɛɜɔɘɑəɑəɔɑɘ ɞɑɝɞɌ ȸɌəəɌ-ȿɔɞəɔ [16]. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɝɣɔɞɌɗɔ ɜɌɓɗɔɣɔɫ 

ɛɜɔ ɜ<0,05. 

ȼɑɓɟɗɨɞɌɞɧ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȿȳȰȽ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ 

ɛɑɜɑɐ ɉȮ ɟ 21 (62%) ɛɌɢɔɑəɞɌ ɎɧɫɎɗɫɗɔɝɨ ɖɚə-

ɢɑəɞɜɔɣɑɝɖɔɑ ɏɑɞɑɜɚɏɑəəɧɑ  ȬȽȭ ɝ ɛɜɑɚɍɗɌɐɌ-

əɔɑɘ ɏɔɛɑɜɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɟ 13 (38%) 

ɛɌɢɔɑəɞɚɎ ð ɏɑɞɑɜɚɏɑəəɧɑ ȬȽȭ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ 

ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɖɚɘɛɚəɑəɞɌ. Ȱɚ ɛɜɚɎɑɐɑəɔɫ ɉȮ 

ɘɑɐɔɌəɌ ȷȽȶ ɝɚɝɞɌɎɔɗɌ 200 ɝɘ/ɝ ɛɜɔ ɔəɞɑɜɖ-

ɎɌɜɞɔɗɨəɚɘ ɚɞɜɑɓɖɑ [125;235] ɝɘ/ɝ, ɘɑɐɔɌəɌ  

Ved ɝɚɝɞɌɎɔɗɌ 50 [42;102] ɝɘ/ɝ, ɘɑɐɔɌəɌ  Vm 

ɝɚɝɞɌɎɔɗɌ 100 [69,7;140,7 ] ɝɘ/ɝ, ɘɑɐɔɌəɌ ɝɞɑ-

ɛɑəɔ ɝɞɑəɚɓɌ 75 [65;80] %. 

ȿȳȰȽ  ɛɜɚɎɚɐɔɗɚɝɨ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɉȮ, 

ɛɜɔ ɩɞɚɘ ɛɜɚɐɎɔɒɑəɔɑ ɛɜɚɎɚɐəɔɖɌ Ɏ ȮȽȬ ɣɑɜɑɓ 

ɓɚəɟ ɝɞɑəɚɓɌ ɫɎɗɫɗɚɝɨ əɌɔɍɚɗɑɑ ɎɌɒəɧɘ Ɏ ɝɎɫɓɔ 

ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɞɜɌɎɘɌɞɔɓɌɢɔɔ ɔ ɚɞɝɗɚɑəɔɫ 

ȬȽȭ (ȼɔɝ. 1, ȼɔɝ. 2.). 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɛɚɗɟɣɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɚɖɌɓɌɗɚɝɨ, ɣɞɚ ɍɚɗɨɤɔəɝɞɎɚ ɛɑɜɑɘɑəəɧɡ Ɏ ɌəɌ-

ɗɔɓɔɜɟɑɘɧɡ ɏɜɟɛɛɌɡ əɑ ɔɘɑɗɔ əɚɜɘɌɗɨəɚɏɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɫ ɔ ɚɍɗɌɐɌɗɔ əɑɚɐɔəɌɖɚɎɧɘɔ ɐɔɝɛɑɜ-

ɝɔɫɘɔ, ɛɚɩɞɚɘɟ ɐɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ 

ɍɧɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɔɑ ɘɑɞɚɐɧ. 

ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ  ɎɧɫɎɗɑəɔɑ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ 

Ɏɝɑɘɔ ɏɜɟɛɛɌɘɔ ɛɜɚɔɓɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɞɑ-

ɝɞɌ   ȶɜɌɝɖɌɗɗɌ ðȿɚɗɗɔɝɌ.  ȹɌ   Ɏɞɚɜɚɘ  ɩɞɌɛɑ   ɝ 

ȾɌɍɗɔɢɌ ʈ1. ȰɔəɌɘɔɖɌ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɌɜɌɘɑɞɜɚɎ ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɐɚ, Ɏɚ Ɏɜɑɘɫ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɉȮ ɛɚ ɐɌəəɧɘ ȿȳȰȽ (n=34). 

ʇʘʨʘʤʝʪʨ ʄʝʜʠʘʥʘ, [ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʦʪʨʝʟʦʢ) ʨ 

1-ʷ ʧʦʜʛʨʫʧʧʘ 

(n=34) 

2-ʷ ʧʦʜʛʨʫʧʧʘ 

(n=34) 

3-ʷ ʧʦʜʛʨʫʧʧʘ 

(n=34) 

 

ʂʋ 

ʄʋ 

2 vs 1 3 vs 2 3 vs 1 

PSV, ʩʤ/c 200 

[125;235] 

75 

[45;90] 

65 

[44;75] 
<
,001 <0,001 NS <0,001 

Ved , ʩʤ/c 50 

[42;102] 

22 

[12;35] 

20 

[12;26] 
<0,001 <0,001 NS <0,001 

Vm, ʩʤ/ʩ 100 

[69,7;140,7] 

40 

[ 20;53,3] 

35 

[22,3;45,3] 
<0,001 <0,001 NS <0,001 

PI 1,14 

[ 0,9;1,24] 

1,2 

[1,04;1,38] 

1,19 

[1,09;1,39] 

0,526 NS 

RI 0,65 

[0,56;0,68] 

0,67 

[ 0,62;0,72] 

0,67 

[ 0,63;0,72] 

0,354 NS 

S/D 2,85 

[2,29;3,11] 

3 

[2,6;3,54] 

3 

[2,71;3,6] 

0,526 NS 

ʉʪʝʧʝʥʴ ʩʪʝ-

ʥʦʟʘ,% 

75 

[65;80] 

10 

[5;15] 

10 

[0;15] 
<0,001 <0,001 NS <0,001 

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ1 2013. ʉʪʨʘʥʠʮʘ  65 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɚɘɚɥɨɪ ɞɑɝɞɌ ȸɌəəɌ-ȿɔɞəɔ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 

ɛɌɜəɧɑ ɝɜɌɎəɑəɔɫ  ɘɑɒɐɟ ɛɚɐɏɜɟɛɛɌɘɔ ɛɚ ɣɑ-

ɞɧɜɑɘ ɛɚɖɌɓɌɞɑɗɫɘ, ɜɌɓɗɔɣɔɫ  ɛɚ ɖɚɞɚɜɧɘ ɐɚ-

ɝɞɔɏɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ (ȾɌɍɗ.1, 

ȼɔɝ.3). 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢɧ 1, ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɚɍɝɗɑɐɚɎɌəəɧɘɔ 

ɛɚɐɏɜɟɛɛɌɘɔ ɛɜɔ ɜ=0,05 əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ 

ɐɗɫ PI, RI, S/D.  

Ȼɜɔ ɩɞɚɘ ɟ ɛɌɢɔɑəɞɚɎ  ɛɜɔ ɔəɞɜɌɚɛɑɜɌ-

ɢɔɚəəɚɘ  ȿȳȰȽ  əɌɍɗɪɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ  

(ɜ<0,001) ɝəɔɒɑəɔɑ PSV, Ved, Vm ɔ ɝɞɑɛɑəɔ 

ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɝɗɑ-

ɐɚɎɌəɔɑɘ, ɛɜɚɎɑɐɑəəɧɘ ɐɚ ɉȮ.  

ȾɌɖɒɑ ɍɧɗɚ ɓɌɠɔɖɝɔɜɚɎɌəɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɑ (ɜ<0,001) ɝəɔɒɑəɔɑ PSV, Ved, Vm ɔ 

ɝɞɑɛɑəɔ ɖɌɜɚɞɔɐəɚɏɚ ɝɞɑəɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ ɛɜɔ 

ȿȳȰȽ, Ɏɧɛɚɗəɑəəɚɘ ɛɚɝɗɑ ɉȮ  ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ɐɚ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ. 

ȰɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɟɛɚɘɔəɌɑ-

ɘɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɛɜɔ ȿȳȰȽ Ɏɚ Ɏɜɑɘɫ ɔ ɛɚɝɗɑ 

ɉȮ əɑ ɚɞɘɑɣɑəɚ, ɣɞɚ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəɚ ɝ ɖɌɣɑ-

ɝɞɎɑəəɧɘ Ɏɧɛɚɗəɑəɔɑɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɌ ɠɚəɑ ɛɜɚɎɑɐɑəəɚɏɚ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ȿȳȰȽ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. 

Ȯ ɛɜɚɢɑɝɝɑ ɚɐəɚɕ ɚɛɑɜɌɢɔɔ əɌ Ɍɜɞɑɜɔɫɡ 

ȭȻȽ ɩəɐɚɎɌɝɖɟɗɫɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ  ɘɚɏɗɚ 

Ɏɧɛɚɗəɫɞɨɝɫ ɝɜɌɓɟ əɌ əɑɝɖɚɗɨɖɔɡ Ɍɜɞɑɜɔɫɡ, ɛɜɔ 

ɩɞɚɘ ɖɌɒɐɌɫ Ɍɜɞɑɜɔɫ ɝɣɔɞɌɗɌɝɨ ɝɑɏɘɑəɞɚɘ ɩə-

ɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 48 ɝɑɏɘɑəɞɚɎ ɛɗɌəɔɜɟɑɘɧɡ  

ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ: 30 əɌ ɛɚɎɑɜɡ-

əɚɝɞəɧɡ ɍɑɐɜɑəəɧɡ Ɍɜɞɑɜɔɫɡ (ȻȭȬ) ɔ 18 əɌ 

ɛɚɐɖɚɗɑəəɧɡ Ɍɜɞɑɜɔɫɡ  (ȻȬ). Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɍɧɗ ɎɧɫɎɗɑə Ɍɞɑɜɚɝɖɗɑɜɚɓ ɝɚɝɟɐɚɎ. Ȼɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ȬȽȭ ɛɚ ɝɞɑəɖɌɘ Ɍɜɞɑɜɔɔ Ɏ ȻȭȬ 

(ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɞɜɑɡ ɝɗɟɣɌɑɎ ɚɖɖɗɪɓɔɔ ȻȭȬ) 

ɗɚɖɌɗɨəɧɑ (ɩɖɝɢɑəɞɜɔɣɑɝɖɔɑ) ȬȽȭ ɍɧɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɧ Ɏ 8 (16,7%) ɝɗɟɣɌɫɡ, ɖɚəɢɑəɞɜɔɣɑ-

ɝɖɔɑ ȬȽȭ - Ɏ 19 (39,6%) ɝɗɟɣɌɫɡ. Ȼɜɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ȻȬ Ɏɚ Ɏɝɑɡ 18 (37,5%)  ɝɗɟɣɌɫɡ ɍɧɗɔ ɐɔɌ- 

ɏəɚɝɞɔɜɚɎɌəɧ ɖɚəɢɑəɞɜɔɣɑɝɖɔɑ ȬȽȭ, ɖɚɞɚɜɧɑ 

ɔɘɑɗɔ ɏɑɞɑɜɚɏɑəəɧɕ ɡɌɜɌɖɞɑɜ ɝ  ɛɜɑɚɍɗɌɐɌəɔɑɘ 

 

 

 

 

ȼɔɝ. 3.  ȸɑɐɔɌəɧ ɔ ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɚɞɜɑɓɚɖ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɔ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ, ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ ɖɚɞɚɜɧɘɔ ɐɚɝɞɔɏɗɔ əɌɔɍɚɗɨɤɑɕ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ. 
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ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʇɹɸ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ, ʚʦ ʚʨʝ-

ʤʷ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʕɺ ʧʦ ʜʘʥʥʳʤ ʋɿɼʉ (n=30). 

ʇʘʨʘʤʝʪʨ ʄʝʜʠʘʥʘ, [ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʦʪʨʝʟʦʢ] ʨ 

1-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=30) 

2-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=30) 

3-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=30) 

 

ʂʋ 

ʄʋ 

2 vs 1 3 vs 2 3 vs 1 

PSV, ʩʤ/c 250 

[220;390] 

95 

[85;102] 

72 

[65;80] 
<0,001 <0,001 NS <0,001 

Ved , ʩʤ/c 18 

[17; 20] 

15 

[14;18] 

15 

[12;16] 
<0,001 <0,001 NS <0,001 

Vm, ʩʤ/ʩ 85 

[ 83;141] 

43 

[ 38;45] 

34 

[31;36] 
<0,001 <0,001 < NS <0,001 

PI 4,2 

[ 3,7;5,1] 

5,8 

[4,6;6,3] 

6,2 

[ 5,6;6,7] 

0,35 NS 

 

RI 0,93 

[0,92;0,95] 

0,84 

[ 0,82;0,86] 

0,80 

[ 0,77;0,84] 

0,52 NS 

 

S/D 14,7 

[ 12,2;20] 

6,3 

[5,7;7] 

5 

[4,4;6,1] 

0,45 NS 

 

ʉʪʝʧʝʥʴ 

ʩʪʝʥʦʟʘ,% 

71 

[70;75] 

12 

[5;20] 

11 

[5;18] 
<0,001 <0,001 NS <0,001 

 

   
 

ʊʘʙʣʠʮʘ 3. ɼʠʥʘʤʠʢʘ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʇɸ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ, ʚʦ ʚʨʝʤʷ 

ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʕɺ ʧʦ ʜʘʥʥʳʤ ʋɿɼʉ (n=18). 

ʇʘʨʘʤʝʪʨ ʄʝʜʠʘʥʘ, [ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ ʦʪʨʝʟʦʢ] ʨ 

1-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=18) 

2-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=18) 

3-ʷ ʧʦʜ-

ʛʨʫʧʧʘ 

(n=18) 

 

ʂʋ 

ʄʋ 

2 vs 1 3 vs 2 3 vs 1 

PSV, ʩʤ/c 220 

[185;232] 

85 

[81;98] 

70 

[65;80] 
<0,001 <0,001 NS <0,001 

Ved , ʩʤ/c 16 

[12; 18] 

12 

[10;15] 

10 

[8;14] 
<0,001 <0,001 NS <0,001 

Vm, ʩʤ/ʩ 72 

[ 67;125] 

42 

[ 36;46] 

35 

[35;38] 
<0,001 <0,001 < NS <0,001 

PI 3,8 

[ 3,2;4,9] 

5,6 

[4,3;6,4] 

6,1 

[ 5,6;6,4] 

0,42 NS 

 

RI 0,93 

[0,92;0,95] 

0,84 

[ 0,82;0,86] 

0,80 

[ 0,77;0,84] 

0,38 NS 

 

S/D 13,8 

[ 10,2;16,3] 

7,1 

[5,4;8,2] 

6,8 

[5,2;7,2] 

0,41 NS 

 

ʉʪʝʧʝʥʴ 

ʩʪʝʥʦʟʘ,% 

65 

[62;75] 

10 

[5;20] 

10 

[5;18] 
<0,001 <0,001 NS <0,001 

 

ȻɜɔɘɑɣɌəɔɑ. ȰɌəəɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɘɑɐɔɌəɧ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, Ɏ ɖɎɌɐ-

ɜɌɞəɧɡ ɝɖɚɍɖɌɡ ɛɚɖɌɓɌə ɔəɞɑɜɖɎɌɜɞɔɗɨəɧɕ ɚɞɜɑɓɚɖ; 1-ɫ ɛɚɐɏɟɛɛɌ ð ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ȿȳȰȽ 

Ɏɧɛɚɗəɫɗɚɝɨ ɐɚ ɉȮ; 2-ɫ ɛɚɐɜɟɛɛɌ- ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ  ɛɜɚɎɚɐɔɗɚɝɨ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ȿȳȰȽ; 3-

ɫ ɛɚɐɜɟɛɛɌ- ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɚɝɨ ȿȳȰȽ Ɏ ɍɗɔɒɌɕɤɔɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ  (əɌ 

1-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɉȮ). PSV -ɛɔɖɚɎɌɫ ɝɔɝɞɚɗɔɣɑɝɖɌɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ, Ved- ɖɚəɑɣəɌɫ ɐɔɌɝɞɚɗɔɣɑ-

ɝɖɌɫ ɝɖɚɜɚɝɞɨ, PI - ɛɟɗɨɝɌɢɔɚəəɧɕ ɔəɐɑɖɝ (ɔəɐɑɖɝ ȯɚɝɗɔəɏɌ), RI -ɔəɐɑɖɝ ɜɑɓɔɝɞɔɎəɚɝɞɔ (ɔəɐɑɖɝ 

Ȼɟɜɝɑɗɚ), Vm - ɝɜɑɐəɫɫ ɝɖɚɜɚɝɞɨ ɖɜɚɎɚɞɚɖɌ, S/D- ɝɔɝɞɚɗɚ-ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɖɚɩɠɠɔɢɔɑəɞ,  ȼ -

ɟɜɚɎɑəɨ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɛɜɔ ɝɜɌɎəɑəɔɔ Ɏɝɑɡ ɏɜɟɛɛ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ 

ȶɜɌɝɖɌɗɗɌ ðȿɚɗɗɔɝɌ ((ȶȿ); ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ ɛɜɔ  ɜ<0,001 Ɏɧɐɑɗɑəɧ ɒɔɜəɧɘ 

ɤɜɔɠɞɚɘ) ɔ ɛɌɜəɚɘ ɝɜɌɎəɑəɔɔ ɏɜɟɛɛ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ ȸɌəəɌ-ȿɔɞəɔ (ȸȿ); NS ð ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

əɑɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ (ɜÓ0,05). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɖɚɘɛɚəɑəɞɌ ɛɚɎɧɤɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ Ɏ 38 

(79,2%) ɝɗɟɣɌɫɡ, ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɖɚɘɛɚəɑəɞɌ 

ɛɚəɔɒɑəəɚɕ ɩɡɚɏɑəəɚɝɞɔ ð Ɏ 10 (20,8%) ɝɗɟɣɌɑɎ.  

ȬȽȭ ɔɘɑɗɔ ɚɝɗɚɒəɑəəɧɕ ɡɌɜɌɖɞɑɜ (ɔɓɦ-

ɫɓɎɗɑəəɌɫ ɛɚɎɑɜɡəɚɝɞɨ) Ɏ ȻȭȬ - ɟ 22 (45,8%) 

ɛɌɢɔɑəɞɚɎ, Ɏ ȻȬ - Ɏ 7 (14,6%) ɝɗɟɣɌɫɡ. Ȼɜɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ȬȽȭ Ɏ ɐɔɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ȻȭȬ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɚɞɘɑɣɌɗɚɝɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ȬȽȭ Ɏ 

ɛɜɚɖɝɔɘɌɗɨəɧɕ ɝɑɏɘɑəɞ ȻȬ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɟɛɗɑɖɝ-

əɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ 

ɘɑɐɔɌəɌ PSV ȻȭȬ Ɏ ɝɜɑɐəɑɘ ɛɚ ɏɜɟɛɛɑ ɝɚɝɞɌɎ-

ɗɫɗɌ 250 [220;390] ɝɘ/ɝ, ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ -71 

[70;75]%,  Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ  ɛɜɔ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚɘ ɐɟɛɗɑɖɝəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɜɑɏɔɝɞɜɔɜɚ-

ɎɌɗɚɝɨ ɝəɔɒɑəɔɑ  PSV ɐɚ 95 [85;102] ɝɘ/ɝ,  ɝɞɑ-

ɛɑəɨ ɚɝɞɌɞɚɣəɚɏɚ ɝɞɑəɚɓɌ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 

ɛɚ ɏɜɟɛɛɑ  11 [5;18] %. Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ əɌ 1-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɉȮ ɚɞɘɑɣɌɗɚɝɨ 

ɝəɔɒɑəɔɑ PSV ȻȭȬ ɐɚ 72 [65;80] ɝɘ/c, ɣɞɚ ɓəɌ-

ɣɔɘɚ (ɜ<0,01) ɚɞɗɔɣɌɗɚɝɨ ɚɞ ɞɌɖɚɎɧɡ ɓəɌɣɑəɔɕ 

ȷȽȶ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ (ȾɌɍɗ.2, 3). 

Ȼɜɔ ȿȳȰȽ Ɏɚ Ɏɜɑɘɫ  ɍɌɗɗɚəəɚɕ ɌəɏɔɚɛɗɌ-

ɝɞɔɖɔ Ɏ  ȻȭȬ Ɏ 2 ɝɗɟɣɌɫɡ (47%) əɌɍɗɪɐɌɗɌɝɨ 

ɐɔɝɝɑɖɢɔɫ ɔəɞɔɘɧ, ɣɞɚ ɛɚɞɜɑɍɚɎɌɗɚ ɟɝɞɌəɚɎɖɔ 

ɝɞɑəɞɌ əɌ ɐɌəəɚɘ ɟɣɌɝɞɖɑ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɞɌɍɗɔɢ, ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɡ ɜɌɓɗɔɣɔɕ ɘɑɒɐɟ ɚɍɝɗɑɐɚɎɌəəɧɘɔ ɛɚɐ-

ɏɜɟɛɛɌɘɔ ɛɜɔ ɜ=0,05 əɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɐɗɫ 

PI, RI, S/D.  

Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɘ  

ȿȳȰȽ  ɟ ɛɌɢɔɑəɞɚɎ  əɌɍɗɪɐɌɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ  

(ɜ<0,001) ɝəɔɒɑəɔɑ PSV, Ved, Vm ɔ ɝɞɑɛɑəɔ 

ɝɞɑəɚɓɌ ȻȭȬ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɔɝɝɗɑɐɚɎɌəɔɑɘ, 

ɛɜɚɎɑɐɑəəɧɘ ɐɚ ɉȮ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɖɌɣɑɝɞɎɑə-

əɚɘ ɛɜɚɎɑɐɑəɔɔ ɚɛɑɜɌɢɔɔ. 

ȮɧɎɚɐɧ. 

ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚ-

ɎɌəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ ɜɑɒɔɘɌ ɂȰȶ ɫɎɗɫɑɞɝɫ 

ɚɛɞɔɘɌɗɨəɧɘ, ɍɑɓɚɛɌɝəɧɘ, əɑɔəɎɌɓɔɎəɧɘ ɘɑ-

ɞɚɐɚɘ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɚɎ Ɏ ɛɜɚɢɑɝɝɑ 

ɛɜɚɎɑɐɑəɔɫ  ɜɑəɞɏɑəɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ əɌ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɫɡ, ɛɚɓɎɚɗɫ-

ɪɥɔɘ ɟɞɚɣəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɌəɏɔɚɏɜɌɠɔɔ ɛɜɔ 

Ɏɧɍɚɜɑ ɚɛɞɔɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɝɞɑəɞɌ, Ɏɑɜəɚ 

ɚɛɜɑɐɑɗɔɞɨ  ɑɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɔ, ɛɜɔ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ, ɟɗɟɣɤɔɞɨ ɑɏɚ ɜɌɝɛɜɌɎɗɑəɔɑ ɔɗɔ 

ɝɎɚɑɎɜɑɘɑəəɚ  ɛɜɔəɫɞɨ ɘɑɜɧ ɛɚ ɟɝɞɜɌəɑəɔɪ 

ɐɔɝɝɑɖɢɔɔ ɔəɞɔɘɧ.  

ȶɜɔɞɑɜɔɫɘɔ ɟɝɛɑɤəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɉȮ əɌ 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɫɡ ɫɎɗɫɪɞɝɫ: ɎɚɝɝɞɌ-

əɚɎɗɑəɔɑ ɏɑɚɘɑɞɜɔɔ ɔ ɛɜɚɝɎɑɞɌ Ɍɜɞɑɜɔɔ, ɞɚɣ-

əɚɝɞɨ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɝɞɑəɞɌ, ɛɚɗəɌɫ ɝɚɛɚ-

ɝɞɌɎɔɘɚɝɞɨ ɐɔɌɘɑɞɜɌ ɝɞɑəɞɌ ɔ Ɍɜɞɑɜɔɔ Ɏ çɛɜɚ-

ɍɗɑɘəɚɕ ɓɚəɑè, ɝəɔɒɑəɔɑ PSV, Ved, Vm ɔ ɝɞɑɛɑ-

əɔ ɝɞɑəɚɓɌ (ɜ<0,001) . 

ȶɚɘɛɗɑɖɝəɚɑ ȿȳȰȽ, Ɏɧɛɚɗəɑəəɚɑ Ɏ ɡɚɐɑ 

ɉȮ,  ɛɚɓɎɚɗɫɑɞ ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɡɚɐ ɚɛɑɜɌɢɔɔ ɟ 

ɖɌɒɐɚɏɚ ɖɚəɖɜɑɞəɚɏɚ ɛɌɢɔɑəɞɌ, ɝəɔɓɔɞɨ ɣɌɝɞɚ-

ɞɟ ɜɑɝɞɑəɚɓɌ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȽȾȼȱȽȽ-ȴȹȰȿɂȴȼȺȮȬȹȹȺȵ ȶȬȼȰȴȺȸȴȺȻȬȾȴȴ 

(ȽȴȹȰȼȺȸ ȾȬȶȺ-ɂȿȭȺ) 
 

ȽɑɐɚɎ Ȯ.Ȼ.1, ȯɔɗɫɜɚɎ ȸ.Ɋ.2, ȽɌɠɌɜɚɎɌ ȸ.Ƚ.2 

 
ɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ (ȶȸȻ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɗɔəɔɣɑɝɖɔɕ 

ɝɔəɐɜɚɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɚɍɜɌɞɔɘɚɕ ɚɝɞɜɚ ɎɚɓəɔɖɌɪɥɑɕ ɌɛɔɖɌɗɨəɚɕ ɐɔɝ-

ɠɟəɖɢɔɑɕ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɕɝɫ ɔɓɘɑəɑəɔɫɘɔ ɉȶȯ, ɔɘɔɞɔɜɟɪ-

ɥɔɘɔ ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɛɜɔ əɑɔɓɘɑəɑəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ. ȹɌ ɛɜɔɘɑɜɑ ɐɎɟɡ 

əɌɍɗɪɐɑəɔɕ ɛɚɖɌɓɌəɧ Ɏɚɓɘɚɒəɚɝɞɔ ɔ Ɏɑɐɟɥɑɑ ɓəɌɣɑəɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ: 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ (ɉɡɚȶȯ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɔ ɖɚ-

ɜɚəɌɜɚɌəɏɔɚɏɜɌɠɔɔ (ȶȬȯ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɔəɐɜɚɘɌ ɞɌɖɚ-ɢɟɍɚ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ, ɝɔəɐɜɚɘ ɞɌ-
ɖɚ-ɢɟɍɚ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

CARDIOVASCULAR IMAGING IN DIAGNOSIS OF STRESS-INDUCED 

CARDIOMYOPATHY (TAKOTSUBO SYNDROME) 

 

Sedov V. P.1, Gilarov M. U.2, Safarova M. S.2 
 

Stress -induced cardiomyopathy represents a clinical syndrome being characterized 

reversible sharply arising left ventricle dysfunction, ECG changes mimic acute my o-

cardial infarction however abs ence of significant  obstructive coronary artery disease. 

On the example of two cases opportunities and leading value of cardiovascular ima ging d i-

agnostics are shown: echocardiography (EchoCG), a multispiral computer tomography 

(MSCT) and a coronaroangiogr aphy (CAG) in syndrome diagnostics tako -tsubo.  

 
Keywords: stress -induced cardiomyopathy, takotsubo syndrome, echocard i-

ography, multid etector computed tomography.  
 
 

 

ɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ 

(ȶȸȻ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɗɔəɔɣɑɝɖɔɕ 

ɝɔəɐɜɚɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɕɝɫ ɚɍɜɌɞɔ-

ɘɚɕ ɚɝɞɜɚ ɎɚɓəɔɖɌɪɥɑɕ ɌɛɔɖɌɗɨəɚɕ ɐɔɝɠɟəɖ-

ɢɔɑɕ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɕɝɫ ɔɓ-

ɘɑəɑəɔɫɘɔ ɉȶȯ, ɔɘɔɞɔɜɟɪɥɔɘɔ ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ, ɛɜɔ əɑɔɓɘɑəɑəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔ-

ɫɡ. 

 Ƚɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɟɪ ȶȸȻ əɌɓɧɎɌɪɞ 

ɞɌɖɒɑ ɝɔəɐɜɚɘɚɘ ɞɌɖɚ-ɢɟɍɚ (tako-tsubo), Ɍɘɛɟ-

ɗɚɛɚɐɚɍəɚɕ ȶȸȻ, ɝɔəɐɜɚɘɚɘ ɞɜɌəɓɔɞɚɜəɚɏɚ 

ɌɛɔɖɌɗɨəɚɏɚ ɍɌɗɗɚəɔɜɚɎɌəɔɫ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɔɗɔ ɝɔəɐɜɚɘɚɘ çɜɌɓɍɔɞɚɏɚ ɝɑɜɐɢɌè. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɚɠɔɢɔɌɗɨəɚ ɛɜɔəɫɞɚ əɌɔɘɑəɚɎɌəɔɑ 

çɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ȶȸȻè, ɖɚɞɚɜɟɪ ɚɞəɚ-

ɝɫɞ ɖ ɛɜɔɚɍɜɑɞɑəəɧɘ əɑɖɗɌɝɝɔɠɔɢɔɜɚɎɌəəɧɘ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɫɘ [1]. Ȼɜɔ ɩɞɚɘ ɠɚɜɘɌ ɛɚɗɚɝɞɔ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ əɌɛɚɘɔəɌɑɞ ɠɗɫɏɟ, ɔɘɑɪɥɟɪ 

ɟɓɖɚɑ ɏɚɜɗɧɤɖɚ ɔ ɤɔɜɚɖɚɑ ɚɖɜɟɏɗɚɑ ɐəɚ. ȴɓɘɑ-

əɑəɔɫ ɠɚɜɘɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓ- 

Ƚ 
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ȼɔɝ. 1. ȼɌɓɗɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɠɚɜɘɧ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɛɜɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɚɕ ȶȸȻ 

(Ȭ-Ȱ) [6].                                                                 

ȴɓɘɑəɑəɔɫ ɠɚɜɘɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɚɏɟɞ ɎɌɜɨɔ-

ɜɚɎɌɞɨ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ ɓɚəɧ Ɍɖɔəɑ-

ɓɔɔ ɚɞ ɘɔəɔɘɌɗɨəɚɕ (Ȯ) ɐɚ ɖɜɌɕəɑ ɎɧɜɌɒɑəəɚɕ (ȯ, 

Ȱ). 
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əɚɚɍɜɌɓəɧɘɔ (ȼɔɝ. 1 [6]), əɚ ɛɜɔɚɍɜɑɞɌɑɘɌɫ ɗɑ-

Ɏɧɘ ɒɑɗɟɐɚɣɖɚɘ Ɏ ɖɚəɢɑ ɝɔɝɞɚɗɧ ɝɛɑɢɔɠɔɣɑ-

ɝɖɌɫ ɖɚəɠɔɏɟɜɌɢɔɫ ɣɌɝɞɚ əɌɛɚɘɔəɌɑɞ ɛɜɔɝɛɚ-

ɝɚɍɗɑəɔɑ, ɔɝɛɚɗɨɓɟɑɘɚɑ ɫɛɚəɝɖɔɘɔ ɜɧɍɚɗɚɎɌɘɔ 

ɐɗɫ ɗɚɎɗɔ ɚɝɨɘɔəɚɏɚɎ, ð ɞɌɖɚ-ɢɟɍɚ (tako- ɚɝɨɘɔ-

əɚɏ, tsubo ð ɏɚɜɤɚɖ), ð ɚɞɖɟɐɌ ɔ ɛɜɚɔɝɡɚɐɔɞ ɚɐ-

əɚ ɔɓ əɌɓɎɌəɔɕ ɐɌəəɚɏɚ ɝɔəɐɜɚɘɌ (ȼɔɝ. 2).  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɐɔɌɏəɚɝɞɔɖɌ ɩɞɚɏɚ ɝɔəɐɜɚ-

ɘɌ ɝɞɌɗɌ Ɏɚɓɘɚɒəɚɕ ɛɜɔ ɤɔɜɚɖɚɘ ɔɝɛɚɗɨɓɚɎɌ-

əɔɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɫɪɞ 

ɟɎɔɐɑɞɨ ɘɚɜɠɚɘɑɞɜɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɑɜɐɢɌ 

Ɏ ɜɑɌɗɨəɚɘ ɘɌɝɤɞɌɍɑ Ɏɜɑɘɑəɔ.  

Ƚɜɑɐɔ ɗɔɢ, ɝɞɜɌɐɌɪɥɔɡ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ȶȸȻ, ɚɞɘɑɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨ-

əɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɒɑəɥɔə Ɏ ɛɚɝɞɘɑəɚɛɌɟɓɑ, ɖɚ-

ɞɚɜɧɑ ɝɚɝɞɌɎɗɫɪɞ ɍɚɗɑɑ 90% ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ 

ɗɔɞɑɜɌɞɟɜɑ ɝɗɟɣɌɑɎ. Cɜɑɐɔ ɍɚɗɨəɧɡ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ȶȸȻ ɝɚɚɞəɚɤɑəɔɑ ɒɑəɥɔə ɔ 

ɘɟɒɣɔə ɝɚɝɞɌɎɗɫɑɞ 7:1 [2]. 

ȶɗɔəɔɣɑɝɖɔ ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ ȶȸȻ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɝɞɜɚ ɎɚɓəɔɖɌɪɥɟɪ, ɛɜɑ-

ɡɚɐɫɥɟɪ ɐɔɝɠɟəɖɢɔɪ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɖɚɞɚ-

ɜɚɕ ɚɍɧɣəɚ ɛɜɑɐɤɑɝɞɎɟɑɞ ɠɔɓɔɣɑɝɖɔɕ ɔɗɔ ɩɘɚ-

ɢɔɚəɌɗɨəɧɕ ɝɞɜɑɝɝ. ȻɌɢɔɑəɞɧ ɛɜɑɐɦɫɎɗɫɪɞ 

ɒɌɗɚɍɧ əɌ ɓɌɏɜɟɐɔəəɧɑ ɍɚɗɔ, ɝɡɚɐəɧɑ ɝ ɍɚɗɫ-

ɘɔ, əɌɍɗɪɐɌɑɘɧɘɔ ɛɜɔ ɔɤɑɘɔɔ ɘɔɚɖɌɜɐɌ, əɚ 

ɐɗɫɥɔɑɝɫ Ɏ ɞɑɣɑəɔɑ ɍɚɗɨɤɑɏɚ ɛɑɜɔɚɐɌ Ɏɜɑɘɑəɔ. 

ȭɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɚɝɞɜɧɘɔ 

ɔɤɑɘɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔɫɘɔ əɌ ɩɗɑɖɞɜɚɖɌɜ-

ɐɔɚɏɜɌɘɘɑ. ȴɓɘɑəɑəɔɫ ɉȶȯ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ 

ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ɘɌɜɖɑɜɚɎ əɑɖɜɚɓɌ ɘɔɚɖɌɜ-

ɐɌ, ɡɚɞɫ ɔ əɑ ɝɞɚɗɨ ɓəɌɣɔɞɑɗɨəɧɘ, ɖɌɖ ɛɜɔ ɔə-

ɠɌɜɖɞɑ. Ȱɗɫ ɓɌɍɚɗɑɎɌəɔɫ ɡɌɜɌɖɞɑɜəɧ ɞɌɖɔɑ 

ɝɔɘɛɞɚɘɧ, ɖɌɖ ɗɑɎɚɒɑɗɟɐɚɣɖɚɎɌɫ ɐɔɝɠɟəɖɢɔɫ 

ɔ ɐɔɝɖɔəɑɓɔɫ, ɓɌɞɜɌɏɔɎɌɪɥɔɑ Ɏɑɜɡɟɤɖɟ ɔ, ɣɌ-

ɝɞɚ, ɘɑɒɒɑɗɟɐɚɣɖɚɎɟɪ ɛɑɜɑɏɚɜɚɐɖɟ ɍɑɓ ɎɚɎɗɑ-

ɣɑəɔɫ Ɏ ɛɜɚɢɑɝɝ ɍɌɓɌɗɨəɚɏɚ ɘɔɚɖɌɜɐɌ. Ȯ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɚɞɘɑɣɌɑɞɝɫ ɔəɎɑɜɞɔɜɚɎɌəəɧɕ ɎɌɜɔɌəɞ 

ɝ əɌɗɔɣɔɑɘ ɏɔɛɚɖɔəɑɓɔɔ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɔ 

ɏɔɛɑɜɖɔəɑɓɔɑɕ ɑɏɚ ɌɛɔɖɌɗɨəɚɕ ɣɌɝɞɔ [5]. Ȼɜɔ 

ɩɞɚɘ əɌɍɗɪɐɌɑɞɝɫ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɘɑɒɐɟ ɎɧɜɌ-

ɒɑəəɚɝɞɨɪ əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨəɚɕ ɔ ɏɗɚɍɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɔ ɝɞɑɛɑəɨɪ ɛɚɎɧɤɑəɔɫ ɖɌɜɐɔɚ-

ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɠɑɜɘɑəɞɚɎ. 

Ȯ ɖɌɣɑɝɞɎɑ ɔɗɗɪɝɞɜɌɢɔɔ ɛɜɔɎɚɐɔɘ əɑ-

ɝɖɚɗɨɖɚ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ1. 

ȭɚɗɨəɌɫ Ȭ., 33 ɗɑɞ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ 26. 

10. 2010 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ ɔəɞɑəɝɔɎəɧɑ ɐɌɎɫ-

ɥɔɑ ɍɚɗɔ ɓɌ ɏɜɟɐɔəɚɕ ɔ Ɏ ɗɑɎɚɘ ɛɗɑɣɑ, ɚɍɥɟɪ 

ɝɗɌɍɚɝɞɨ, ɞɚɤəɚɞɟ. 

ȰɌəəɧɡ ɓɌ ɌɜɞɑɜɔɌɗɨəɟɪ ɏɔɛɑɜɞɚəɔɪ, 

əɌɜɟɤɑəɔɫ ɟɏɗɑɎɚɐəɚɏɚ ɚɍɘɑəɌ əɑɞ. 

ȹɌɖɌəɟəɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɍɚɗɑɎɚɏɚ ɝɔə-

ɐɜɚɘɌ ɍɧɗ ɚɣɑɜɑɐəɚɕ ɩɛɔɓɚɐ ɘɔɏɜɑəɔ, ɝɞɜɑɝɝ, 

ɝɎɫɓɌəəɧɕ ɝ ɍɚɗɑɓəɨɪ ɝɧəɌ, ɍɑɝɝɚəəɌɫ əɚɣɨ. 

25.10.10 ɏ. ɍɑɓ ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ əɌɏɜɟɓɖɔ 

Ɏɚ Ɏɜɑɘɫ ɜɌɍɚɞɧ ɓɌ ɖɚɘɛɨɪɞɑɜɚɘ ɎɛɑɜɎɧɑ Ɏ 

ɒɔɓəɔ ɚɞɘɑɞɔɗɌ ɛɚɫɎɗɑəɔɑ ɐɌɎɫɥɔɡ ɍɚɗɑɕ ɓɌ 

ɏɜɟɐɔəɚɕ ɔ Ɏ ɗɑɎɚɘ ɛɗɑɣɑ. ȻɌɢɔɑəɞɖɌ ɝɌɘɚɝɞɚɫ-

 

ȼɔɝ. 2. ȯɚɜɤɚɖ ɐɗɫ ɗɚɎɗɔ ɚɝɨɘɔəɚɏɚɎ ð tako -

tsubo. ȴɓ http://www.takotsubo.com ɝ ɔɓɘɑəɑ-

əɔɫɘɔ. 

 

ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

ȼɔɝ. 3.  ɉȶȯ ɍɚɗɨəɚɕ Ȭ.                                                                                                                                             

Ɍ -  26. 10. 2010 ɏ; ɍ - 27. 10. 2010 ɏ. 
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ɞɑɗɨəɚ ɛɜɔəɫɗɌ ȹȻȮȽ çȹɟɜɚɠɑəè, ɔ ɣɑɜɑɓ 1,5 

ɣɌɝɌ ɍɚɗɨ ɛɚɗəɚɝɞɨɪ ɛɜɚɤɗɌ. 

26.10.10 ɏ. ɚɖɚɗɚ 10 ɣɌɝɚɎ ɐəɫ ɜɌɓɎɔɗɝɫ 

ɌəɌɗɚɏɔɣəɧɕ ɍɚɗɑɎɚɕ ɛɜɔɝɞɟɛ, əɚ ɍɚɗɨɤɑɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ, Ɏ ɝɎɫɓɔ ɝ əɌɜɌɝɞɌəɔɑɘ ɍɚɗɑɎɚɏɚ 

ɝɔəɐɜɚɘɌ ɎɧɓɎɌɗɌ ɍɜɔɏɌɐɟ ȽȸȻ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ: ɍɚɗɨəɌɫ ɎɚɓɍɟɒɐɑəɌ; 

ɖɚɒəɧɑ ɛɚɖɜɚɎɧ ɍɗɑɐəɧɑ, ɎɗɌɒəɧɑ. ȰɧɡɌəɔɑ 

ɛɜɚɎɚɐɔɞɝɫ Ɏɚ Ɏɝɑ ɚɞɐɑɗɧ, ɡɜɔɛɚɎ əɑɞ. Ⱦɚəɧ 

ɝɑɜɐɢɌ ɜɔɞɘɔɣəɧɑ, ɤɟɘɚɎ əɑɞ. ȬȰ - 120/60 ɘɘ 

ɜɞ. ɝɞ., ɃȽȽ - 105 Ɏ ɘɔəɟɞɟ. 

ȹɌ ɉȶȯ ɚɞɘɑɣɑəɌ ɔəɠɌɜɖɞɚɛɚɐɚɍəɌɫ ɐɔ-

əɌɘɔɖɌ ɖɚəɑɣəɚɕ ɣɌɝɞɔ ɖɚɘɛɗɑɖɝɌ QRST Ɏ ɛɜɑ-

ɖɌɜɐɔɌɗɨəɧɡ ɚɞɎɑɐɑəɔɫɡ (ȼɔɝ. 3). 

ȿɜɚɎɑəɨ ɞɜɚɛɚəɔəɌ Ⱦ 0,28 əɏ/ɘɗ, 0,55 

əɏ/ɘɗ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɣɑɜɑɓ 8, 22 ɔ 60 ɣɌɝɚɎ 

ɛɚɝɗɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɍɚɗɑɕ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɐɌəəɧɡ ɓɌ ɛɚɜɌɒɑəɔɑ 

ɛɜɚɖɝɔɘɌɗɨəɧɡ ɔ ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ əɑ ɛɚɗɟɣɑəɚ (ȼɔɝ. 4). 

ɀɚɜɘɌ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ Ɏ ɝɔɝɞɚɗɟ ɛɚɡɚ-

ɐɔɗɌ əɌ ɏɚɜɤɚɖ ɞɌɖɚ-ɢɟɍɚ. (ȼɔɝ. 5). 

Ȼɜɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɔ Ɏ ɐɔəɌɘɔɖɑ ɚɞɘɑ-

ɣɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝɚɖɜɌɞɔɘɚɝɞɔ Ɏɑɜɡɟ-

ɤɑɣəɧɡ ɝɑɏɘɑəɞɚɎ ȷȲ (ȼɔɝ. 6).  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɣɔɞɧɎɌɫ əɔɓɖɟɪ Ɏɑɜɚɫɞ-

əɚɝɞɨ ȴȭȽ (ɘɚɗɚɐɌɫ əɑɖɟɜɫɥɌɫ ɒɑəɥɔəɌ ɍɑɓ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑ-

ɞɌ), ɍɧɝɞɜɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝɚɖɜɌɞɔɘɚɝɞɔ ȷȲ 

ɛɜɔ ɉɡɚȶȯ, ɚɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɝɛɑɢɔɠɔɣɑɝɖɌɫ ɠɚɜɘɌ 

ȷȲ ɛɜɔ ȸȽȶȾ, əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɚɞəɚɝɔɞɑɗɨəɚ 

əɑɎɧɝɚɖɚɏɚ ɟɜɚɎəɫ ɞɜɚɛɚəɔəɌ Ⱦ ɔ ɐɚɝɞɌɞɚɣəɚ 

ɚɍɤɔɜəɚɕ ɓɚəɧ ɛɚɜɌɒɑəɔɫ ɘɔɚɖɌɜɐɌ ɛɚ ɐɌə-

əɧɘ ɉȶȯ ɔ ɉɡɚȶȯ, ɐɔɌɏəɚɓ ɔəɠɌɜɖɞɌ ɘɔɚɖɌɜɐɌ 

ɍɧɗ ɚɞɎɑɜɏəɟɞ. Ƚɚɝɞɚɫəɔɑ ɜɌɝɢɑəɑəɚ ɖɌɖ 

ɝɞɜɑɝɝ-ɔəɐɟɢɔɜɚɎɌəəɌɫ  ɖɌɜɐɔɚɘɔɚɛɌɞɔɫ  (ɝɔə- 

 

ȼɔɝ. 4.  ȸȽȶȾ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ ɍɚɗɨəɚɕ Ȭ. 

 

ȼɔɝ. 5,Ɍ 

 

ȼɔɝ. 5,ɍ 

ȼɔɝ. 5.  ȸȽȶȾ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɍɚɗɨəɚɕ Ȭ. 

Ɍ ð ɐɔɌɝɞɚɗɌ, ɍ ð ɝɔɝɞɚɗɌ. 
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ɐɜɚɘ ɞɌɖɚ-ɢɟɍɚ). 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ2. 

ȭɚɗɨəɌɫ Ȼ., 63 ɗɑɞ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɌ 01. 

06. 2010 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ ɐɌɎɫɥɔɑ ɍɚɗɔ ɓɌ ɏɜɟ-

ɐɔəɚɕ. 

Ȱɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɝɣɔɞɌɗɌ ɝɑɍɫ ɓɐɚɜɚɎɧɘ 

ɣɑɗɚɎɑɖɚɘ, əɑ ɖɟɜɔɞ, ɛɚɎɧɤɑəɔɫ ɟɜɚɎəɫ ȬȰ əɑ 

ɚɞɘɑɣɌɗɌ, əɌɜɟɤɑəɔɕ ɟɏɗɑɎɚɐəɚɏɚ ɚɍɘɑəɌ əɑɞ.  

31.05. 2010 ɏ. ɛɚɝɗɑ ɛɝɔɡɚ-ɩɘɚɢɔɚəɌɗɨəɚɏɚ 

ɝɞɜɑɝɝɌ ɚɞɘɑɞɔɗɌ ɛɚɫɎɗɑəɔɑ ɍɚɗɑɕ ɓɌ ɏɜɟɐɔəɚɕ, 

ɖɚɞɚɜɧɑ ɛɜɚɐɚɗɒɌɗɔɝɨ ɚɖɚɗɚ 2 ɣɌɝɚɎ ɔ əɑ ɖɟ-

ɛɔɜɚɎɌɗɔɝɨ ɛɚɝɗɑ ɛɜɔɑɘɌ əɔɞɜɚɏɗɔɢɑɜɔəɌ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ: ɝɚɝɞɚɫəɔɑ ɝɜɑɐəɑɕ ɞɫ-

ɒɑɝɞɔ. ȰɧɡɌəɔɑ Ɏɑɓɔɖɟɗɫɜəɚɑ, ɡɜɔɛɚɎ əɑɞ. Ⱦɚ-

əɧ ɝɑɜɐɢɌ ɫɝəɧɑ, ɜɔɞɘɔɣəɧɑ, ɤɟɘɚɎ əɑɞ. ɃȽȽ - 

75 Ɏ ɘɔəɟɞɟ, ȬȰ - 140/90 ɘɘ ɜɞ. ɝɞ. ȹɌ ɉȶȯ Ɏ 

ɞɑɣɑəɔɑ 6 ɐəɑɕ ɚɞɘɑɣɑəɌ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌ-

ɘɔɖɌ ɓɟɍɢɌ Ⱦ.  

ȿɜɚɎɑəɨ ɞɜɚɛɚəɔəɌ Ⱦ  ɘɑəɑɑ 0,1 əɏ/ɘɗ ɔ 

0,18 əɏ/ɘɗ ɣɑɜɑɓ 12 ɔ 24 ɣɌɝɌ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ 

ɍɚɗɑɕ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȬȯ ɎɧɫɎɗɑəɚ: 30% ɝɞɑ-

əɚɓ ɟɝɞɨɫ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ, 

ɘɧɤɑɣəɧɕ ɘɚɝɞɔɖ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟɐɚɣɖɚɎɚɕ 

Ɍɜɞɑɜɔɔ. ȻɜɌɎɌɫ ɔ ɚɏɔɍɌɪɥɌɫ ɖɚɜɚəɌɜəɧɑ Ɍɜ-

ɞɑɜɔɔ ɍɑɓ ɔɓɘɑəɑəɔɕ (ȼɔɝ. 8). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɡɚȶȯ Ɏ ɐɔəɌɘɔɖɑ ɚɞɘɑ-

ɣɌɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɝɚɖɜɌɞɔɘɚɝɞɔ Ɏɑɜɡɟ-

ɤɑɣəɧɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (ȼɔɝ. 9). 

ȹɑɝɚɚɞɎɑɞɝɞɎɔɑ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɘɔɚ-

ɖɌɜɐɌ  (ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɉɡɚȶȯ)  ɚɞəɚɝɔɞɑɗɨəɚ  əɑ 

 

ȼɔɝ. 6,Ɍ 

 

ȼɔɝ. 6,ɍ 

ȼɔɝ. 6.  ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɫ ɍɚɗɨəɚɕ Ȭ. Ɏ ɐɔəɌɘɔɖɑ. 

Ɍ - 27.10.2010 ɏ., ɍ - 01.11.2010 ɏ. 

 

ȼɔɝ. 7,Ɍ 

 

ȼɔɝ. 7,ɍ 

ȼɔɝ. 7.  ɉȶȯ ɍɚɗɨəɚɕ Ȼ. 

Ɍ - 01. 06. 2010 ɏ., ɍ - 07. 06. 2010 ɏ. 
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ɍɚɗɨɤɚɘɟ ɛɚɎɧɤɑəɔɪ ɟɜɚɎəɫ ɝɑɜɐɑɣəɚɏɚ ɞɜɚ-

ɛɚəɔəɌ Ⱦ, Ɍ ɞɌɖɒɑ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɓɚəɧ Ɍɖɔəɑ-

ɓɔɔ ɍɌɝɝɑɕəɟ ɚɐəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɛɚɓɎɚ-

ɗɔɗɚ ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ (ɝɔəɐɜɚɘ ɞɌ-

ɖɚ-ɢɟɍɚ). Ȯ ɛɚɗɨɓɟ ɐɌəəɚɏɚ ɐɔɌɏəɚɓɌ ɟɍɑɐɔɞɑɗɨ-

əɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪ ɐɌəəɧɑ ɛɚɎɞɚɜəɚɕ ɉɡɚȶȯ, 

ɎɧɫɎɔɎɤɑɕ ɛɚɗəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɗɚɖɌɗɨəɚɕ 

ɝɚɖɜɌɞɔɘɚɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɚɞɝɟɞɝɞɎɔɑ ɚɍ-

ɝɞɜɟɖɢɔɔ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ ɔɗɔ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɚɝɞɜɚɏɚ ɜɌɓɜɧɎɌ ɍɗɫɤɖɔ, Ɍ 

ɞɌɖɒɑ ɝɎɫɓɨ ɐɑɍɪɞɌ ɓɌɍɚɗɑɎɌəɔɫ ɝ ɛɝɔɡɚ-

ɩɘɚɢɔɚəɌɗɨəɧɘ ɝɞɜɑɝɝɚɘ. 

ȯɔɛɑɜɖɔəɑɓɔɫ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɚɎ, Ɏɚɓəɔ-

ɖɌɪɥɌɫ ɖɚɘɛɑəɝɌɞɚɜəɚ əɌ ɠɚəɑ ɏɔɛɚɖɔəɑɓɔɔ 

Ɏɑɜɡɟɤɖɔ ɔ ɛɑɜɑɏɚɜɚɐɖɔ, Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ 

ɛɜɔɎɚɐɔɞ ɖ ɚɍɝɞɜɟɖɢɔɔ Ɏɧɡɚɐəɚɏɚ ɞɜɌɖɞɌ ɗɑɎɚ-

ɏɚ ɒɑɗɟɐɚɣɖɌ, ɣɞɚ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɝɔɘɛ-

ɞɚɘɌɘɔ ɜɌɝɝɞɜɚɕɝɞɎɌ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ Ɏ Ɏɔɐɑ ɛɚɞɑɜɔ ɝɚɓəɌəɔɫ, ɏɚɗɚɎɚɖɜɟɒɑəɔɫ, 

ɞɚɤəɚɞɧ ɔ ɜɎɚɞɧ. Ȱɔɝɠɟəɖɢɔɫ ɘɔɚɖɌɜɐɌ ɗɑɎɚ-

ɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɔɎɚɐɔɞ ɖ ɜɌɓɎɔɞɔɪ ɚɝɞɜɚɕ ɗɑ-

ɎɚɒɑɗɟɐɚɣɖɚɎɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɝ ɜɌɓɎɔɞɔɑɘ Ɏ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɚɞɑɖɌ ɗɑɏɖɔɡ ɔ ɖɌɜɐɔɚɏɑəəɚɏɚ ɤɚ-

ɖɌ. ȶɜɚɘɑ ɞɚɏɚ, ɘɚɒɑɞ ɎɚɓəɔɖɌɞɨ ɐɔɝɠɟəɖɢɔɫ 

ɛɌɛɔɗɗɫɜəɧɡ ɘɧɤɢ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘɔɞ-

ɜɌɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɜɌɓ-

ɎɔɎɌɪɞɝɫ ɒɑɗɟɐɚɣɖɚɎɧɑ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ. Ȱɔ-

ɗɌɞɌɢɔɫ ɛɚɗɚɝɞɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɘɚɒɑɞ ɛɜɔ-

Ɏɚɐɔɞɨ ɖ ɠɚɜɘɔɜɚɎɌəɔɪ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ 
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ɞɜɚɘɍɚɎ, Ɍ ɔɝɞɚəɣɑəɔɑ ɘɔɚɖɌɜɐɌ ð ɖ ɜɌɓɜɧɎɟ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ. Ȯ ɞɫɒɑɗɧɡ ɝɗɟɣɌɫɡ ɓɌɍɚɗɑɎɌ-

əɔɑ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɝɘɑɜɞɔ ɛɌɢɔɑəɞɌ. 

ȴɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɖɗɔəɔɖɔ Mayo, əɌɍɗɪ-

ɐɌɎɤɔɘɔ ɍɚɗɑɑ 100 ɛɌɢɔɑəɞɚɎ ɝɚ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ȶȸȻ, ɍɧɗɔ ɝɠɚɜɘɟɗɔɜɚɎɌəɧ 

ɖɜɔɞɑɜɔɔ ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ [7]: 

1. ȾɜɌəɓɔɞɚɜəɧɕ ɏɔɛɚ- ɔ Ɍɖɔəɑɓ Ɏɑɜɡɟ-

ɤɑɣəɧɡ ɔ ɝɜɑɐəɔɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɍɌɗɗɚəɚɛɚɐɚɍəɚɏɚ ɜɌɝɤɔɜɑ-

əɔɫ ɑɏɚ ɛɚɗɚɝɞɔ, əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɓɚəɑ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ ɚɐəɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

2. ȺɞɝɟɞɝɞɎɔɑ ɚɍɝɞɜɟɖɢɔɔ ɖɚɜɚəɌɜəɚɏɚ 

ɜɟɝɗɌ ɔɗɔ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɚɝɞɜɚɏɚ 

ɜɌɓɜɧɎɌ ɍɗɫɤɖɔ. 

3. ȻɚɫɎɗɑəɔɑ ɔɓɘɑəɑəɔɕ ɛɜɔ ɉȶȯ Ɏ Ɏɔɐɑ 

ɛɚɐɦɑɘɌ ɝɑɏɘɑəɞɌ ST ɔ ɔəɎɑɜɝɔɔ ɓɟɍɢɌ Ⱦ. 

4. ȺɞɝɟɞɝɞɎɔɑ ɝɗɑɐɟɪɥɔɡ ɝɚɝɞɚɫəɔɕ: 

Ɍ. ȳəɌɣɔɞɑɗɨəɌɫ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɌɫ ɞɜɌɎ-

ɘɌ. 

ɍ. ȽɟɍɌɜɌɡəɚɔɐɌɗɨəɚɑ ɖɜɚɎɚɔɓɗɔɫəɔɑ. 

Ɏ. ɀɑɚɡɜɚɘɚɢɔɞɚɘɌ. 

ɏ. ȺɍɝɞɜɟɖɞɔɎəɧɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜ-

əɧɡ Ɍɜɞɑɜɔɕ. 

ɐ. ȸɔɚɖɌɜɐɔɞ. 

ɑ. ȯɔɛɑɜɞɜɚɠɔɣɑɝɖɌɫ ȶȸȻ. 

ɉɞɔ ɖɜɔɞɑɜɔɔ əɑ ɘɚɏɟɞ ɝɣɔɞɌɞɨɝɫ ɐɚɝɞɌ-

ɞɚɣəɚ ɝɚɎɑɜɤɑəəɧɘɔ, ɞ. ɖ. Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ əɑ 

ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ ɎɧɫɎɔɞɨ Ɍɜɞɑɜɔɪ, 

ɚɞɎɑɞɝɞɎɑəəɟɪ ɓɌ ɜɌɓɎɔɞɔɑ əɌɜɟɤɑəɔɕ ɗɚɖɌɗɨ-

əɚɕ ɝɚɖɜɌɞɔɘɚɝɞɔ. ȶɜɚɘɑ ɞɚɏɚ, ɟ ɒɑəɥɔə Ɏ 

ɛɚɝɞɘɑəɚɛɌɟɓɑ ɣɌɝɞɚ ɘɚɒɑɞ ɎɧɫɎɗɫɞɨɝɫ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ 

ɛɚɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ, ɣɞɚ əɑ ɔɝɖɗɪɣɌ-

ɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌɓɎɔɞɔɫ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ȶȸȻ. Ⱦɑɘ əɑ ɘɑəɑɑ, əɌɔɍɚɗɑɑ 

ɚɍɦɑɖɞɔɎəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɝɞɜɑɝɝ-

ɔəɐɟɢɔɜɚɎɌəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɫɎɗɫɪɞɝɫ 

ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 
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ȶɚəɐɜɌɤɔə Ƚ.Ȭ., ȯɌɏɌɜɔəɌ ȹ.Ȯ. 

 
ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɌ 42 ɗɑɞ, ɟ ɖɚɞɚɜɚɏɚ ɛɜɔ 

ɚɍɝɗɑɐɚɎɌəɔɔ ɛɚ ɛɚɎɚɐɟ əɑɝɞɌɍɔɗɨəɚɕ ɝɞɑəɚɖɌɜɐɔɔ ɍɧɗɌ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəɌ ɖɚ-

ɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ. ȻɑɜɎɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɔɗɌɝɨ ɞɜɌəɝɜɌɐɔɌɗɨəɌɫ ɖɚɜɚ-

əɌɜɚɏɜɌɠɔɫ ɝ ɏɜɟɐəɚɕ ɌɚɜɞɚɏɜɌɠɔɑɕ, Ɏ ɐɌɗɨəɑɕɤɑɘ ɐɔɌɏəɚɓ ɍɧɗ ɛɚɐɞɎɑɜɒɐɬə ɛɜɔ ɛɚ-

ɘɚɥɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ, Ɏɓɜɚɝɗɧɕ, ɞɜɌəɝɜɌɐɔɌɗɨəɌɫ ɖɚɜɚəɌ-

ɜɚɏɜɌɠɔɫ, ɏɜɟɐəɌɫ ɌɚɜɞɚɏɜɌɠɔɫ,  ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ. 

 

COMPLEX RADIOLOGICAL DIAGNOSIS OF AORTIC COARCTATION  

IN AN ADULT PATIENT 

 

Kondrashin S.A., Gagarina N.V.  
 

he article presents the clinical observation of a 42 years old patient in whom exam i-

nation of unstable angina has newly revealed aortic coarct ation. The first method of 

diagnosis was transradial co ronary angiography with tho racic aortography, later the 

diagnosis was confirmed by multispiral CT -angiography.  

 
Keywords: aortic coarctation, adult, transradial coronary angiography, th o-

racic aorto graphy, multispiral CT -angiography.  
 
 

 

ɚɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ ɫɎɗɫɑɞɝɫ ɛɫɞɧɘ ɛɚ ɣɌ-

ɝɞɚɞɑ Ɏɜɚɒɐɑəəɧɘ ɛɚɜɚɖɚɘ ɝɑɜɐɢɌ, ɖɚ-

ɞɚɜɧɕ ɎɝɞɜɑɣɌɑɞɝɫ  ɟ 1 ɔɓ 2 500 əɚɎɚ-

ɜɚɒɐɑəəɧɡ [1-2]. ȺəɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɟɒɑ-

əɔɑ ɛɑɜɑɤɑɕɖɌ Ɍɚɜɞɧ  ɚɞ ɞɚɣɑɣəɚɏɚ ɜɌɓɘɑɜɌ ɐɚ 

ɞɟɍɟɗɫɜəɚɕ ɏɔɛɚɛɗɌɓɔɔ. ȸəɚɏɔɑ ɔɓ ɗɪɐɑɕ ɝ 

ɐɌəəɧɘ ɛɚɜɚɖɚɘ, ɎɧɒɔɎɤɔɑ Ɏ ɐɑɞɝɞɎɑ, ɐɚɒɔ-

ɎɌɪɞ ɐɚ Ɏɓɜɚɝɗɚɏɚ ɎɚɓɜɌɝɞɌ, ɚɐəɌɖɚ ɝɜɑɐəɫɫ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ ɛɜɔ ɩɞɚɘ ɝɚɝɞɌɎɗɫɑɞ 

31 ɏɚɐ [3]. ȴɓ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɟ Ɏɓɜɚɝ-

ɗɧɡ ɛɜɑɚɍɗɌɐɌɑɞ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ. 

ȭɚɗɨəɚɕ Ɂ., 42 ɗɑɞ, ɛɚɝɞɟɛɔɗ Ɏ ɖɗɔəɔɖɟ 

ɖɌɜɐɔɚɗɚɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ 

Ɏ ɌɎɏɟɝɞɑ 2010 ɏɚɐɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɚɎɧɤɑəɔɑ 

ɢɔɠɜ ȬȰ ɐɚ 180/90 ɘɘ ɜɞ. ɝɞ., ɩɛɔɓɚɐɔɣɑɝɖɚɑ 

ɚɥɟɥɑəɔɑ ɞɫɒɑɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ ɍɑɓ ɝɎɫɓɔ ɝ 

ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɚɕ. Ȯ ɌəɌɘəɑɓɑ: ɛɌɢɔɑəɞ ɝ 

20 ɗɑɞ ɚɞɘɑɣɌɑɞ ɛɚɎɧɤɑəɔɑ ɢɔɠɜ ȬȰ  ɐɚ 

180/90 ɘɘ ɜɞ. ɝɞ., ɗɑɣɑəɔɫ ɛɚ ɛɚɎɚɐɟ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ əɑ ɛɚɗɟɣɌɗ. Ƚ ɔɪəɫ-ɔɪɗɫ 

2010 ɏɚɐɌ ɛɌɢɔɑəɞ ɚɞɘɑɣɌɗ ɛɚɫɎɗɑəɔɑ ɞɫəɟɥɔɡ 

ɍɚɗɑɕ ɓɌ ɏɜɟɐɔəɚɕ, əɑɝɎɫɓɌəəɧɡ ɝ ɠɔɓɔɣɑɝɖɚɕ 

əɌɏɜɟɓɖɚɕ. Ȯ ɔɪɗɑ 2010 ɏɚɐɌ ɍɧɗ ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌə Ɏ ɍɚɗɨəɔɢɟ ɝ ɐɔɌɏəɚɓɚɘ: ȹɑɝɞɌɍɔɗɨəɌɫ 

ɝɞɑəɚɖɌɜɐɔɫ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɎɧɫɎɗɑəɚ: ɞɜɚ-

ɛɚəɔə Ⱦ ɚɞɜɔɢɌɞɑɗɨəɧɕ; ɎɧɫɎɗɑəɧ ɓɚəɧ ɏɔɛɚ-

ɖɔəɑɓɌ Ɏ ɓɌɐəɑɕ ɝɞɑəɖɑ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ; 

əɌɏɜɟɓɚɣəɧɕ ɞɜɑɐɘɔɗ-ɞɑɝɞ ɚɞɜɔɢɌɞɑɗɨəɧɕ.  

Ȼɚɝɞɟɛɔɗ Ɏ ɖɗɔəɔɖɟ ɖɌɜɐɔɚɗɚɏɔɔ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ. ȴɓ ɠɌɖɞɚɜɚɎ ɜɔɝ-

ɖɌ ȴȭȽ ɔɘɑɪɞɝɫ: ɖɟɜɑəɔɑ, ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔɛɑɜ-

ɞɑəɓɔɫ, ɏɔɛɑɜɡɚɗɑɝɞɑɜɔəɑɘɔɫ, ɔɓɍɧɞɚɣəɧɕ Ɏɑɝ. 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ: ɝɚɝɞɚɫəɔɑ ɟɐɚɎɗɑɞɎɚ-

ɜɔɞɑɗɨəɚɑ. ȼɚɝɞ 170 ɝɘ, Ɏɑɝ 97 ɖɏ, ȴȸȾ=33,56. 

ȶɚɒəɧɑ ɛɚɖɜɚɎɧ ɚɍɧɣəɚɕ ɚɖɜɌɝɖɔ, ɚɞɑɖɚɎ əɑɞ. 

Ȯ ɗɑɏɖɔɡ ɐɧɡɌəɔɑ ɒɑɝɞɖɚɑ, ɡɜɔɛɚɎ əɑɞ, ɣɌɝɞɚɞɌ 

ɐɧɡɌəɔɫ 16 Ɏ ɘɔəɟɞɟ. Ⱦɚəɧ ɝɑɜɐɢɌ ɜɔɞɘɔɣəɧɑ, 

ɣɌɝɞɌɫ ɩɖɝɞɜɌɝɔɝɞɚɗɔɫ, ɃȽȽ ð 60 Ɏ ɘɔəɟɞɟ, ȬȰ 

əɌ ɛɜɌɎɚɕ ɜɟɖɑ ð 120/80 ɘɘ ɜɞ. ɝɞ., əɌ ɗɑɎɚɕ 

ɜɟɖɑ ð 100/80 ɘɘ ɜɞ. ɝɞ. Ʉɟɘɧ əɌ Ɍɜɞɑɜɔɫɡ əɑ 

ɎɧɝɗɟɤɔɎɌɪɞɝɫ, ɛɟɗɨɝɌɢɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ 

Ɍɜɞɑɜɔɕ ɚɝɗɌɍɗɑəɌ. ȲɔɎɚɞ ɘɫɏɖɔɕ, ɍɑɓɍɚɗɑɓ-

əɑəəɧɕ, ɛɑɣɑəɨ əɑ ɟɎɑɗɔɣɑəɌ. ȺɣɌɏɚɎɌɫ əɑɎɜɚ-

ɗɚɏɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɚɞɝɟɞɝɞɎɟɑɞ. ȯɔɛɑɜ-

ɗɔɛɔɐɑɘɔɫ 4 ɞɔɛɌ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɉɡɚȶȯ: ɌɚɜɞɌ ɟɛɗɚɞəɑəɌ, 

əɑɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɑəɌ, ɐɔɌɘɑɞɜ  Ɍɚɜɞɧ ð 4,3 

ɝɘ. ȷɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ ɟɘɑɜɑəəɚ ɜɌɝɤɔɜɑəɚ.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȷɑɎɧɕ ɒɑɗɟɐɚɣɑɖ əɑ ɜɌɝɤɔɜɑə. ɀɜɌɖɢɔɫ 

ɎɧɍɜɚɝɌ 55%. ȷɚɖɌɗɨəɌɫ ɝɚɖɜɌɞɔɘɚɝɞɨ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɝəɔɒɑəɌ ð ɏɔɛɚɖɔəɑɓɧ ɍɌɓɌɗɨəɧɡ 

ɚɞɐɑɗɚɎ ɓɌɐəɑɕ ɔ ɓɌɐəɑ-ɛɑɜɑɏɚɜɚɐɚɣəɚɕ ɝɞɑəɚɖ, 

ɏɔɛɚɖɔəɑɓ ɝɜɑɐəɑɏɚ ɚɞɐɑɗɌ. ȶɗɌɛɌəɧ ɝɑɜɐɢɌ əɑ 

ɔɓɘɑəɑəɧ, ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ əɑɞ. 

20 ɌɎɏɟɝɞɌ 2010 ɏɚɐɌ ɛɜɚɎɑɐɑəɌ ɖɚɜɚəɌ-

ɜɚɏɜɌɠɔɫ ɞɜɌəɝɜɌɐɔɌɗɨəɧɘ ɐɚɝɞɟɛɚɘ, ɟɣɔɞɧ-

ɎɌɫ ɒɑɗɌəɔɑ ɛɌɢɔɑəɞɌ ɔ ɛɚɏɚɐəɧɑ ɟɝɗɚɎɔɫ (Ɏɧ-

ɝɚɖɌɫ ɞɑɘɛɑɜɌɞɟɜɌ ɎɚɓɐɟɡɌ (Ɏɧɤɑ 30Á Ƚ), ɓɌ-

ɐɧɘɗɑəɔɑ), ɛɜɑɛɫɞɝɞɎɟɪɥɔɑ ɝɚɍɗɪɐɑəɔɪ ɝɞɜɚ-

ɏɚɏɚ ɛɚɝɞɑɗɨəɚɏɚ ɜɑɒɔɘɌ ɛɚɝɗɑ ɚɍɝɗɑɐɚɎɌəɔɫ.   

ȻɟəɖɞɔɜɚɎɌəɌ ɛɜɌɎɌɫ ɗɟɣɑɎɌɫ Ɍɜɞɑɜɔɫ, ɛɚ ɛɜɚ-

Ɏɚɐəɔɖɟ ɎɎɑɐɑə ɖɌɞɑɞɑɜ BLK  5F (òTerumoó). Ȼɜɔ 

ɑɏɚ ɛɜɚɎɑɐɑəɔɔ Ɏ ɚɍɗɌɝɞɔ ɛɜɌɎɚɕ ɛɚɐɖɗɪɣɔɣ-

əɚɕ Ɍɜɞɑɜɔɔ ɚɞɘɑɣɌɑɞɝɫ ɑɏɚ ɝɎɑɜɞɧɎɌəɔɑ, ɔ ɖɌ-

ɞɑɞɑɜ ɐɌɗɑɑ əɑ ɛɜɚɡɚɐɔɞ Ɏ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɕ 

ɝɞɎɚɗ. Ȼɜɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ Ɏ ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ 

ɎɧɫɎɗɫɑɞɝɫ ɜɑɓɖɚɑ ɜɌɝɤɔɜɑəɔɑ ɔ ɔɓɎɔɞɚɝɞɨ 

ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ ɏɜɟɐəɚɕ Ɍɜɞɑɜɔɔ (ȼɔɝ. 1).  

ȴɝɛɚɗɨɓɟɫ ɘɌəɑɎɜɧ ɖɚɘɛɗɑɖɝɌ ɖɌɞɑɞɑɜ-

ɛɜɚɎɚɐəɔɖ, ɟɐɌɗɚɝɨ ɛɜɚɎɑɝɞɔ ɖɌɞɑɞɑɜ Ɏ ɍɜɌɡɔɚ-

ɢɑɠɌɗɨəɧɕ ɝɞɎɚɗ ɔ ɐɌɗɑɑ Ɏ Ɏɚɝɡɚɐɫɥɟɪ Ɍɚɜɞɟ. 

Ȼɚɚɣɑɜɑɐəɚ ɍɧɗɔ ɖɌɞɑɞɑɜɔɓɔɜɚɎɌəɧ ɗɑɎɌɫ ɔ 

ɛɜɌɎɌɫ ɖɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ, ɛɜɚɎɑɐɑəɌ ɛɚɗɔ-

ɛɚɓɔɢɔɚəəɌɫ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ɛɜɔ  ɖɚɞɚɜɚɕ 

ɎɧɫɎɗɑə ɗɑɎɧɕ ɞɔɛ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɑɜɐɢɌ. 

ȽɞɎɚɗ ɗɑɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ əɑ ɔɓɘɑəɑə. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɚɛɗɌɓɔɫ ɛɑɜɑɐəɑɕ ɘɑɒɒɑɗɟ-

ɐɚɣɖɚɎɚɕ Ɍɜɞɑɜɔɔ Ɏ ɝɜɑɐəɑɘ ɔ ɐɔɝɞɌɗɨəɚɘ ɚɞ-

ɐɑɗɌɡ. ȾɌɖɒɑ ɚɞɘɑɣɌɑɞɝɫ ɏɔɛɚɛɗɌɓɔɫ ɛɜɌɎɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ. 

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɛɜɔɣɔəɧ ɜɌɝɤɔɜɑəɔɫ 

ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ ɏɜɟɐəɚɕ Ɍɜɞɑɜɔɔ ɜɑɤɑəɚ 

Ɏɧɛɚɗəɔɞɨ ɏɜɟɐəɟɪ ɌɚɜɞɚɏɜɌɠɔɪ. ȶɌɞɑɞɑɜ əɌ 

ɛɜɚɎɚɐəɔɖɑ ɛɜɚɎɑɐɑə Ɏ ɏɜɟɐəɟɪ Ɍɚɜɞɟ, əɌ 

ɟɜɚɎəɑ 4-ɏɚ ɏɜɟɐəɚɏɚ ɛɚɓɎɚəɖɌ ɎɧɫɎɗɑəɚ ɛɜɑ-

 

ȼɔɝ. 1.  ȬɜɞɑɜɔɚɏɜɌɠɔɫ ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ 

ɏɜɟɐəɚɕ Ɍɜɞɑɜɔɔ. ȼɌɐɔɌɗɨəɧɕ ɐɚɝɞɟɛ. ȶɚɝɌɫ 

ɛɜɚɑɖɢɔɫ.                                                             

ȶɌɞɑɞɑɜ ɜɌɝɛɚɗɚɒɑə Ɏ əɌɣɌɗɨəɚɘ ɚɞɐɑɗɑ ɔɓɎɔɞɚɕ ɔ 

ɜɌɝɤɔɜɑəəɚɕ ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ ɏɜɟɐəɚɕ Ɍɜɞɑ-

ɜɔɔ, ɖɚɞɚɜɌɫ ɜɌɝɤɔɜɫɫɝɨ ɖəɔɓɟ (ȻȮȯȬ) əɔɒɑ ɐɔɌ-

ɠɜɌɏɘɧ ɎɛɌɐɌɑɞ Ɏ ɍɜɪɤəɟɪ Ɍɚɜɞɟ (ȬɚɜɞɌ). 

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

ȼɔɝ. 2.  ȯɜɟɐəɌɫ ɌɚɜɞɚɏɜɌɠɔɫ Ɏ 2-ɡ ɛɜɚɑɖɢɔɫ.                                                                                                   

Ɍð ȹɌ ɌɚɜɞɚɏɜɌɘɘɑ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ Ɏɔɐəɚ ɝɟɒɑəɔɑ Ɍɚɜɞɧ (ɝɞɜɑɗɖɌ), ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ əɔɒɑɗɑɒɌɥɑɕ 

ɣɌɝɞɔ ɝɚɝɟɐɌ (ȬɚɜɞɌ). ɍ ð ȹɌ ɌɚɜɞɚɏɜɌɘɘɑ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ ɝɟɒɑəɔɑ (ɝɞɜɑɗɖɌ) ɘɑɒɐɟ ɣɌɝɞɫɘɔ ɏɜɟɐəɚɕ 

Ɍɚɜɞɧ Ɏɔɐəɚ ɍɚɗɑɑ ɣɑɞɖɚ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɫɞɝɞɎɔɑ ɐɗɫ ɝɎɚɍɚɐəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɖɌɞɑɞɑɜɌ 

ɐɌɗɑɑ ɛɚ Ɍɚɜɞɑ. ȮɧɛɚɗəɑəɌ ɏɜɟɐəɌɫ ɌɚɜɞɚɏɜɌ-

ɠɔɫ Ɏ 2-ɡ ɛɜɚɑɖɢɔɫɡ (ȼɔɝ. 2), ɛɜɔ ɖɚɞɚɜɚɕ Ɏɧ-

ɫɎɗɑəɌ ɖɚɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ əɌ ɟɜɚɎəɑ 4-5 ɏɜɟɐ-

əɧɡ ɛɚɓɎɚəɖɚɎ. 

Ȱɗɫ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɣɑɜɑɓ 3 əɑɐɑ-

ɗɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɫ (ȼɔɝ. 3).  

Ȼɜɔɘɑəɑəɔɑ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɛɚɝɞ-

ɛɜɚɢɑɝɝɔəɏɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɛɚɓɎɚɗɔɗɚ ɣɑɞɖɚ ɚɛɜɑɐɑɗɔɞɨ ɐɔɌɘɑɞɜ ɔ 

ɛɜɚɞɫɒɑəəɚɝɞɨ ɝɟɒɑəɔɫ ɏɜɟɐəɚɕ Ɍɚɜɞɧ, ɣɞɚ 

ɚɛɜɑɐɑɗɔɗɚ ɞɌɖɞɔɖɟ ɐɌɗɨəɑɕɤɑɏɚ ɗɑɣɑəɔɫ ɛɌɢɔ-

ɑəɞɌ. Ƀɑɜɑɓ 2 ɘɑɝɫɢɌ ɍɚɗɨəɚɕ ɟɝɛɑɤəɚ ɛɜɚɚɛɑ-

ɜɔɜɚɎɌə Ɏ ȼȹɂɁ ɔɘ. ȭ.Ȯ. ȻɑɞɜɚɎɝɖɚɏɚ. 

ȶɚɌɜɖɞɌɢɔɫ Ɍɚɜɞɧ ɟ Ɏɓɜɚɝɗɧɡ ɎɝɞɜɑɣɌɑɞɝɫ 

ɖɜɌɕəɑ ɜɑɐɖɚ, ɖɌɖ ɛɜɌɎɔɗɚ, ɐɔɌɏəɚɓ ɟɝɞɌəɌɎɗɔ-

ɎɌɑɞɝɫ ɛɜɔ  ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɛɚ ɛɚɎɚɐɟ 

ɍɚɗɑɕ Ɏ ɏɜɟɐəɚɕ ɖɗɑɞɖɑ, ɚɐɧɤɖɔ ɛɜɔ Ɏɧɝɚɖɚɕ 

ɌɜɞɑɜɔɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ 

ɜɌɝɝɗɚɑəɔɑ ɏɜɟɐəɚɕ Ɍɚɜɞɧ [4] ɔɗɔ əɑɝɞɌɍɔɗɨəɟɪ 

ɝɞɑəɚɖɌɜɐɔɪ, ɖɌɖ Ɏ əɌɤɑɘ əɌɍɗɪɐɑəɔɔ. Ȯɑɐɟ-

ɥɔɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ [5], ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ 

ɞɚɣəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ əɑ ɞɚɗɨɖɚ ɖɚɌɜɖɞɌɢɔɪ 

Ɍɚɜɞɧ, əɚ ɔ ɟɝɞɌəɚɎɔɞɨ ɗɔɍɚ ɔɝɖɗɪɣɔɞɨ  ɝɚɛɟɞ-

ɝɞɎɟɪɥɔɑ ɝɚɝɞɚɫəɔɫ. ȾɜɌəɝɜɌɐɔɌɗɨəɧɕ ɐɚɝɞɟɛ 

ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɟ ɞɌɖɔɡ ɍɚɗɨ-

əɧɡ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɞɜɌəɝɠɑɘɚɜɌɗɨəɧɘ, ɞɌɖ ɖɌɖ ɛɜɔ əɌɗɔ-

ɣɔɔ ɖɚɌɜɖɞɌɢɔɔ Ɍɚɜɞɧ ɍɟɐɟɞ ɓəɌɣɔɞɑɗɨəɧɑ ɓɌ-

ɞɜɟɐəɑəɔɫ ɛɜɔ ɛɜɚɡɚɒɐɑəɔɔ ɝɟɒɑəɔɫ Ɍɚɜɞɧ ɔ 

ɟɛɜɌɎɗɑəɔɔ ɖɌɞɑɞɑɜɚɘ ɐɗɫ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɔəɚɏɐɌ ɖɚɜɚəɌɜɚɏɜɌɠɔɫ ɣɑɜɑɓ 

ɍɑɐɜɑəəɟɪ Ɍɜɞɑɜɔɪ əɑɎɧɛɚɗəɔɘɌ. 
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ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

ȼɔɝ. 3.  ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ.                                                                                                       

Ɍ -  ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȼɑɒɔɘ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ. Ȯɔɐəɧ ɜɌɝɤɔɜɑəəɧɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɕ ɝɞɎɚɗ (ȭɂȽ) ɔ ɗɑɎɌɫ ɛɚɐɖɗɪɣɔɣəɌɫ Ɍɜɞɑɜɔɫ (ȷȻȬ), ɣɑɞɖɚ Ɏɔɐəɚ 

ɝɟɒɑəɔɑ (ɝɞɜɑɗɖɌ) ɘɑɒɐɟ ɚɞɐɑɗɌɘɔ ɏɜɟɐəɚɕ Ɍɚɜɞɧ (Ȭ). ɍ ð ȳD-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɚɍɦɑɘəɧɕ ɜɑəɐɑɜɔəɏ. Ȯɔɐəɧ 

ɜɌɝɤɔɜɑəəɧɑ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɕ ɝɞɎɚɗ ɔ ɗɑɎɌɫ ɛɚɐɖɗɪɣɔɣəɌɫ Ɍɜɞɑɜɔɫ, ɣɑɞɖɚ Ɏɔɐəɚ ɝɟɒɑəɔɑ (ɝɞɜɑɗɖɌ) ɘɑɒ-

ɐɟ ɚɞɐɑɗɌɘɔ ɏɜɟɐəɚɕ Ɍɚɜɞɧ (ȬɚɜɞɌ). 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ1 2013. ʉʪʨʘʥʠʮʘ  78 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ȯȴȭȼȴȰȹɇȱ ɁȴȼȿȼȯȴɃȱȽȶȴȱ ȸȱȾȺȰȴȶȴ Ȯ ȷȱɃȱȹȴȴ ȻȬɂȴȱȹȾȺȮ Ƚ  

ɁȼȺȹȴɃȱȽȶȴȸȴ ȺȭȷȴȾȱȼȴȼȿɊɄȴȸȴ ȳȬȭȺȷȱȮȬȹȴɋȸȴ ȬȼȾȱȼȴȵ  

ȹȴȲȹȴɁ ȶȺȹȱɃȹȺȽȾȱȵ 
 

ȿɣɖɔə ȴ.ȯ.1,3, ȬɗɑɖɝɌəɐɜɚɎɌ ȱ.Ƚ.2,3, ȾɌɜɖɚɎɝɖɔɕ Ȭ.Ȭ.1,3, ȭɌɏɐɌɝɌɜɫə Ȭ.ȯ.1,3 

 
ɜɌɍɚɞɑ ɛɜɑɐɝɞɌɎɗɑə  ɛɜɔɘɑɜ ɟɝɛɑɤəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɞɜɚɘɍɚɞɔɣɑɝɖɚɕ 

ɚɖɖɗɪɓɔɔ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɤɟəɞɌ Ɏ ɚɞɐɌɗɬəəɚɘ ɛɑɜɔɚɐɑ ɖɚɘɍɔəɔɜɚɎɌə-

əɧɘ ɝɛɚɝɚɍɚɘ.  ȻɑɜɎɧɘ ɩɞɌɛɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑə-

ɚɛɑɜɌɢɔɚəəɚɕ ɎɧɛɚɗəɫɗɌɝɨ ɚɞɖɜɧɞɌɫ ɞɜɚɘɍɩɖɞɚɘɔɫ ɔɓ ɤɟəɞɌ. Ȯɞɚɜɧɘ ɩɞɌɛɚɘ ɛɜɚɔɓ-

ɎɚɐɔɗɌɝɨ ɍɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɔ ɝɞɑəɞɔɜɚɎɌəɔɑ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ, ɐɔɝɞɌɗɨ-

əɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɍɗɔɞɑɜɔɜɟɪɥɔɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ, ɘəɚɏɚɩɞɌɒəɚɑ ɛɚɜɌɒɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ, ɡɜɚəɔɣɑɝɖɌɫ ɔɤɑɘɔɫ 
əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ, ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ, ɞɜɚɘɍɚɞɔɣɑɝɖɌɫ ɚɖ-
ɖɗɪɓɔɫ, ɞɜɚɘɍɩɖɞɚɘɔɫ, ɩəɐɚɎɌɝɖɟɗɫɜəɌɫ ɡɔɜɟɜɏɔɫ, ɘɔəɔ-ɔəɎɌɓɔɎəɌɫ ɡɔɜɟɜɏɔɫ, 
ɏɔɍɜɔɐəɧɕ ɘɑɞɚɐ, ɏɔɍɜɔɐəɌɫ ɡɔɜɟɜɏɔɫ. 

 

HYBRID SURGICAL TECHNIQUES IN TREATMENT OF PATIENTS WITH CHRONIC 

OBLITERATING DISEASES OF ARTERIES OF LOWER EXTREMITIES 

 

Uchkin  I.G.1,3, Aleksandrova  E.C.2,3, Tarkovsky A.A.1,3, Bagdasaryan  A.G.1,3 
 

resent article describes the example of successful combined surgical trea tment of a 

thrombotic occlusion of the femoro - popliteal shunt in the remote period.  

The first stage of surgical treatment was an open thrombectomy from the shunt, pe r-

formed in the roentgen operating room. The ballon angioplasty and stenting of the distal 

anastomosis and the distal arterial course were performed at the second stage of treatment.  

 
Keywords: obliterating atherosclerosi s of arteries of the lower extremities, 

multystoried defeat of the arterial course, chronic ischemia of the lower extremity, 
femoral and popliteal shunting, thrombotic occlusion , thrombectomy, endovascular 
surgery, mini -invasive surgery, hybrid method, hy brid surgery.  
 
 
 
 

 

ɚɍɥɑɕ ɝɞɜɟɖɞɟɜɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɡɜɚəɔɣɑɝɖɔɑ ɚɍɗɔɞɑɜɔɜɟɪ-

ɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚ-

əɑɣəɚɝɞɑɕ (ɁȺȳȬȹȶ) ɓɌəɔɘɌɪɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ, 

ɟɝɞɟɛɌɫ ɛɑɜɎɑəɝɞɎɚ ɞɚɗɨɖɚ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓ-

əɔ ɝɑɜɐɢɌ.  Ȼɚ ɐɌəəɧɘ Ȯ.Ƚ. ȽɌɎɑɗɨɑɎɌ  ɣɌɝɞɚɞɌ 

ɡɜɚəɔɣɑɝɖɔɡ ɚɍɗɔɞɑɜɔɜɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ Ɍɜ-

ɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɟ ɛɌɢɔɑəɞɚɎ 40-60 

ɗɑɞ ɝɚɝɞɌɎɗɫɑɞ 8-10%, Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 

ɝɞɌɜɤɑ 60 ɗɑɞ ɩɞɚɞ ɛɚɖɌɓɌɞɑɗɨ ɐɚɝɞɔɏɌɑɞ 20%. 

[1] Ȼɚ ɐɌəəɧɘ  Myhre H.O., Mathisen S. (2008 ɏ) 

ɖɚɗɔɣɑɝɞɎɚ ɍɚɗɨəɧɡ, ɝɞɜɌɐɌɪɥɔɡ ɁȺȳȬȹȶ, Ɏ 

ȽɄȬ ɔ ɝɞɜɌəɌɡ ȱɎɜɚɛɧ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 600 ɐɚ 

800 ɣɑɗɚɎɑɖ əɌ 1 ɘɗə. əɌɝɑɗɑəɔɫ.  

Ⱥɐəɚɕ ɔɓ ɝɌɘɧɡ ɞɫɒɑɗɧɡ ɔ əɑɜɑɤɑəəɧɡ 

ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ Ɍəɏɔɚɗɚɏɔɔ ɚɝɞɌɑɞɝɫ ɗɑ-

ɣɑəɔɑ  ɖɜɔɞɔɣɑɝɖɚɕ ɔɤɑɘɔɔ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ (ȶȴȹȶ), ɖɚɞɚɜɌɫ ɜɌɓɎɔɎɌɑɞɝɫ ɟ 15-20% ɛɌ-

ɢɔɑəɞɚɎ ɝ ɛɌɞɚɗɚɏɔɑɕ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ.  Ȼɚ ɐɌəəɧɘ əɌɢɔɚəɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Vascular Society of Great  Britain ɣɌɝɞɚɞɌ 

ɖɜɔɞɔɣɑɝɖɚɕ ɔɤɑɘɔɔ ɝɚɝɞɌɎɗɫɑɞ 400 ɍɚɗɨəɧɡ 

əɌ 1 ɘɗə. əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ. ȽɚɏɗɌɝəɚ ɘɌɞɑɜɔɌɗɌɘ 

ɑɎɜɚɛɑɕɝɖɚɏɚ ɝɚɏɗɌɝɔɞɑɗɨəɚɏɚ ɖɚɘɔɞɑɞɌ ɖɜɔɞɔ-

ɣɑɝɖɔɑ ɠɚɜɘɧ ɔɤɑɘɔɔ  ɜɌɓɎɔɎɌɪɞɝɫ ɟ 600-

1000  ɛɌɢɔɑəɞɚɎ əɌ 1 ɘɗə. əɌɝɑɗɑəɔɫ Ɏ ɏɚɐ.  Ȼɚ  
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Ȯ 
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ɐɌəəɧɘ ɜɚɝɝɔɕɝɖɚɏɚ ɖɚəɝɑəɝɟɝɌ  (2002 ɏ)  ɣɌ-

ɝɞɚɞɌ  ɜɌɓɎɔɞɔɫ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ ɝɚ-

ɝɞɌɎɗɫɑɞ 500-1000 ɛɌɢɔɑəɞɚɎ əɌ 1 ɘɗə. əɌɝɑɗɑ-

əɔɫ Ɏ ɏɚɐ. [3]   

Ⱥɝɚɍɑəəɚɝɞɫɘɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɍɜɞɑɜɔɕ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɫɎɗɫɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɛɚ-

ɝɞɚɫəəɚɘɟ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ ɛɜɚɢɑɝɝɌ, Ɏɧɝɚ-

ɖɌɫ ɣɌɝɞɚɞɌ  ɔəɎɌɗɔɐɔɓɌɢɔɔ, ɌɘɛɟɞɌɢɔɕ ɔ ɗɑ-

ɞɌɗɨəɚɝɞɔ, ɚɝɚɍɑəəɚ  ɟ ɍɚɗɨəɧɡ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ 

ɎɚɓɜɌɝɞɌ, ɣɞɚ ɝɚɛɜɫɒɑəɚ  ɝ ɚɏɜɚɘəɧɘɔ ɩɖɚəɚ-

ɘɔɣɑɝɖɔɘɔ ɓɌɞɜɌɞɌɘɔ. Ƚɞɚɗɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɌɫ 

ɔəɎɌɗɔɐɔɓɌɢɔɫ  ɔ ɎɧɝɚɖɌɫ  ɝɘɑɜɞəɚɝɞɨ ɞɜɟɐɚ-

ɝɛɚɝɚɍəɚɏɚ əɌɝɑɗɑəɔɫ ɐɑɗɌɑɞ ɛɜɚɍɗɑɘɟ  ɡɜɚəɔ-

ɣɑɝɖɔɡ ɚɍɗɔɞɑɜɔɜɟɪɥɔɡ ɓɌɍɚɗɑɎɌəɔɕ Ɍɜɞɑɜɔɕ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ  ɣɜɑɓɎɧɣɌɕəɚ ɌɖɞɟɌɗɨəɚɕ.  

Ȯ ɗɑɣɑəɔɔ ɍɚɗɨəɧɡ, ɝɞɜɌɐɌɪɥɔɡ ɛɜɚ-

ɏɜɑɝɝɔɜɟɪɥɑɕ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ 

ɖɚəɑɣəɚɝɞɑɕ, ɚɝɚɍɑəəɚ ɚɝɞɜɚ ɝɞɚɔɞ ɛɜɚɍɗɑɘɌ 

Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɘəɚɏɚɩɞɌɒəɧɘɔ ɛɚɜɌɒɑ-

əɔɫɘɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ. Ƚ ɚɐəɚɕ ɝɞɚɜɚəɧ, 

ɩɞɚ ɝɎɫɓɌəɚ ɝ ɜɫɐɚɘ ɚɏɜɌəɔɣɑəɔɕ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɚɞɖɜɧɞɧɡ ɚɛɑɜɌɢɔɕ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɩə-

ɐɚɎɌɝɖɟɗɫɜəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɑ ɝɛɚɝɚɍəɧ ɜɑ-

ɤɔɞɨ Ɏɝɑ ɓɌɐɌɣɔ, ɛɚɝɞɌɎɗɑəəɧɑ  ɛɑɜɑɐ Ɍəɏɔɚɡɔ-

ɜɟɜɏɚɘ. Ȼɜɔɘɑəɑəɔɑ ɏɔɍɜɔɐəɧɡ ɚɛɑɜɌɢɔɕ ɛɚɓ-

Ɏɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɝɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ ɝəɔ-

ɓɔɞɨ Ɏɝɑ əɑɐɚɝɞɌɞɖɔ ɖɌɒɐɚɕ ɘɑɞɚɐɔɖɔ Ɏ ɚɞ-

ɐɑɗɨəɚɝɞɔ. 

Ȯ əɌɝɞɚɫɥɑɕ ɝɞɌɞɨɑ ɜɌɝɝɘɚɞɜɑə ɖɗɔəɔ-

ɣɑɝɖɔɕ ɛɜɔɘɑɜ, ɛɜɔ ɖɚɞɚɜɚɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɑ-

ɞɚɐ ɏɔɍɜɔɐəɧɡ ɞɑɡəɚɗɚɏɔɕ əɌ ɠɚəɑ ɘəɚɏɚɩɞɌɒ-

əɚɏɚ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ: 

ɞɜɚɘɍɚɓ ɤɟəɞɌ, ɛɜɔɘɑəɑəɔɑ ɏɔɍɜɔɐəɚɕ ɘɑɞɚɐɔ-

ɖɔ ɐɗɫ ɝəɔɒɑəɔɫ ɚɍɦɑɘɌ ɚɛɑɜɌɢɔɚəəɚɕ ɞɜɌɎɘɧ.  

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ. 

52 ðɗɑɞəɔɕ ɛɌɢɔɑəɞ Ⱥ.  ɛɚɝɞɟɛɔɗ Ɏ ɚɞɐɑ-

ɗɑəɔɑ ɝɚɝɟɐɔɝɞɚɕ ɡɔɜɟɜɏɔɔ ʈ2 ȹȿȳ ɂȶȭ ʈ2 

ɔɘ. ȹ.Ȭ. ȽɑɘɌɤɖɚ 09.03.2011 ɏ. ɝ ɒɌɗɚɍɌɘɔ əɌ 

ɛɑɜɑɘɑɒɌɪɥɟɪɝɫ ɡɜɚɘɚɞɟ əɌ ɛɜɌɎɟɪ  əɔɒəɪɪ 

ɖɚəɑɣəɚɝɞɨ, ɎɚɓəɔɖɌɪɥɟɪ ɣɑɜɑɓ 150 ɘɑɞɜɚɎ. ȴɓ 

ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ, ɣɞɚ ɐɌəəɧɑ ɒɌɗɚɍɧ ɍɑɝɛɚ-

ɖɚɔɗɔ ɝ 2010 ɏɚɐɌ ɝ ɛɚɝɞɑɛɑəəɧɘ ɝɚɖɜɌɥɑəɔɑɘ 

ɐɔɝɞɌəɢɔɔ ɍɑɓɍɚɗɑɎɚɕ ɡɚɐɨɍɧ ɐɚ 150 ɘɑɞɜɚɎ.  

ȭɚɗɨəɚɘɟ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɚɘɛɗɑɖɝəɚɑ 

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌ-

əɔɑ  ɛɜɚɎɚɐɔɗɚɝɨ əɌ ɢɔɠɜɚɎɚɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɝɔɝɞɑɘɑ HD7 (Philips, ȯɚɗɗɌəɐɔɫ) ɗɔəɑɕəɧɘ 

ɘɟɗɨɞɔɣɌɝɞɚɞəɧɘ ɐɌɞɣɔɖɚɘ,  ɜɌɍɚɞɌɪɥɔɘ Ɏ 

ɐɔɌɛɌɓɚəɑ 7,5 -12 ȸȯɢ. Ȭɜɞɑɜɔɔ ɝɖɌəɔɜɚɎɌɗɔɝɨ 

Ɏ ɞɜɔɛɗɑɖɝəɚɘ ɜɑɒɔɘɑ: B-mode, CFM (color flow 

mapping) ɔ PWD (pulse wave Doppler); ɛɜɔ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɜɑɒɔɘ PD (power 

Doppler). Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɛɑɖɞɜɌɗɨəɧɡ ɐɚ-

ɛɛɗɑɜɚɎɝɖɔɡ ɜɑɒɔɘɚɎ ɓəɌɣɑəɔɑ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ 

ɟɏɗɌ ȇ ɛɚ ɚɞəɚɤɑəɔɪ  ɖ ɚɝɔ ɝɚɝɟɐɌ ɍɧɗɚ ɝɞɜɚɏɚ 

Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 25 ɐɚ 60 ɏɜɌɐɟɝɚɎ.  ȼɌɓɘɑɜ ɖɚə-

ɞɜɚɗɨəɚɏɚ ɚɍɦɑɘɌ (SV) ɍɧɗ ɜɌɎɑə 2/3 ɐɔɌɘɑɞɜɌ 

ɝɚɝɟɐɌ ɔ ɛɚɘɑɥɌɗɝɫ ɝɞɜɚɏɚ  Ɏ  ɢɑəɞɜ ɔɝɝɗɑɐɟɑ-

ɘɚɕ Ɍɜɞɑɜɔɔ. 

ȼɑəɞɏɑə-ɖɚəɞɜɌɝɞəɌɫ  ɌəɏɔɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 

əɌ ɌɛɛɌɜɌɞɑ General Electric Ennova 3100.  

Ȼɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɚɞ 

15.03.2011  ɏ. ɍɧɗɚ ɎɧɫɎɗɑəɚ: ɚɖɖɗɪɓɔɫ ɛɜɌɎɚɕ 

ɛɚɎɑɜɡəɚɝɞəɚɕ ɍɑɐɜɑəəɚɕ Ɍɜɞɑɜɔɔ, ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɝɞɑəɚɓɧ 

ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ, ɚɖɖɗɪɓɔɫ ɛɑɜɑɐ-

əɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ Ɍɜɞɑɜɔɔ, ɓɌɐəɫɫ ɍɚɗɨɤɑ-

ɍɑɜɢɚɎɌɫ Ɍɜɞɑɜɔɫ ɛɜɚɡɚɐɔɘɌ, ɖɜɚɎɚɞɚɖ Ɏ ɐɔ-

ɝɞɌɗɨəɚɘ ɝɑɏɘɑəɞɑ ɓɌɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ Ɍɜ-

ɞɑɜɔɔ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɞɔɛɌ, əɔɓɖɚɌɘɛɗɔɞɟɐ-

əɧɕ.  

Ȼɚ ɐɌəəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɑəɞɏɑə-

ɖɚəɞɜɌɝɞəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ 

Ɍɜɞɑɜɔɕ, ɍɜɪɤəɚɕ Ɍɚɜɞɧ, Ɍɜɞɑɜɔɕ ɞɌɓɌ ɔ  əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ ɚɞ 17.03.11 ɏ. ɎɧɫɎɗɑəɚ: ɛɜɚ-

 

ȼɔɝ. 1.  ȬəɏɔɚɏɜɌɠɔɫ. 

Ⱥɖɖɗɪɓɔɫ ɛɜɌɎɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ ɍɑɐɜɑəəɚɕ Ɍɜɞɑ-

ɜɔɔ, ɘəɚɒɑɝɞɎɑəəɧɑ ɝɞɑəɚɓɧ ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ 

Ɍɜɞɑɜɔɔ. 

 

ȼɔɝ. 2.  ȬəɏɔɚɏɜɌɠɔɫ. 

ȭɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ  ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ Ɍɜ-

ɞɑɜɔɔ. 
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ɞɫɒɬəəɌɫ ɚɖɖɗɪɓɔɫ ɛɜɌɎɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ ɍɑɐ-

ɜɑəəɚɕ Ɍɜɞɑɜɔɔ, ɝɞɑəɚɓ ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ 

Ɍɜɞɑɜɔɔ, ɚɖɖɗɪɓɔɫ ɛɑɜɑɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ 

Ɍɜɞɑɜɔɔ (ȼɔɝ. 1); Ɍ ɞɌɖɒɑ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɕ ɝɞɑəɚɓ (ɐɚ 70%) ɛɜɌɎɚɕ Ɏəɟɞɜɑəəɑɕ 

ɝɚəəɚɕ Ɍɜɞɑɜɔɔ.  

ȶɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ: ȸɟɗɨɞɔɠɚɖɌɗɨəɧɕ 

Ɍɞɑɜɚɝɖɗɑɜɚɓ. Ƚɞɑəɚɓɔɜɟɪɥɔɕ Ɍɞɑɜɚɝɖɗɑɜɚɓ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ. Ⱥɍɗɔɞɑɜɔɜɟɪɥɔɕ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɚɖɖɗɪɓɔɫ 

ɛɜɌɎɚɕ ɛɚɎɑɜɡəɚɝɞəɚɕ ɍɑɐɜɑəəɚɕ  Ɍɜɞɑɜɔɔ, ɚɖ-

ɖɗɪɓɔɫ ɛɜɌɎɚɕ ɛɑɜɑɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ Ɍɜɞɑ-

ɜɔɔ, ɔɤɑɘɔɫ  ɛɜɌɎɚɕ əɔɒəɑɕ ɖɚəɑɣəɚɝɞɑɕ II ȭ 

ɝɞɌɐɔɔ. ȴȭȽ. Ȭɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɕ ɖɌɜɐɔɚ-

ɝɖɗɑɜɚɓ. ȯɔɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ. Ɂɜɚəɔɣɑ-

ɝɖɔɕ ɏɌɝɞɜɚɐɟɚɐɑəɔɞ.  

ȭɚɗɨəɚɕ ɍɧɗ ɛɜɚɚɛɑɜɔɜɚɎɌə Ɏ ɛɗɌəɚɎɚɘ 

ɛɚɜɫɐɖɑ. ȻɑɜɎɧɘ ɩɞɌɛɚɘ 23.03.11 ɏ. ɎɧɛɚɗəɑəɌ 

ɚɞɖɜɧɞɌɫ ɖɌɜɚɞɔɐəɌɫ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɫ ɝɛɜɌɎɌ.  

Ȯɞɚɜɧɘ ɩɞɌɛɚɘ 04.04.11 ɏ. Ɏɧɛɚɗəɑəɚ 

ɏɔɍɜɔɐəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ: ɛɜɚɔɓɎɑɐɑəɚ ɛɜɌɎɚ-

ɝɞɚɜɚəəɑɑ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ 

ɛɜɚɞɑɓɚɘ çGore-texè ɝ əɌɗɚɒɑəɔɑɘ ɐɔɝɞɌɗɨəɚɏɚ 

ɌəɌɝɞɚɘɚɓɌ Ɏɧɤɑ ɥɑɗɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ. Ȼɚ-

ɝɗɑ ɣɑɏɚ, Ɏ ɞɚɞ ɒɑ ɐɑəɨ, ɓɌɖɗɪɣɔɞɑɗɨəɧɘ ɩɞɌɛɚɘ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ Ɏ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑə-

ɚɛɑɜɌɢɔɚəəɚɕ ɐɚɝɞɟɛɚɘ ɣɑɜɑɓ ɍɑɐɜɑəəɚ-

ɛɚɐɖɚɗɑəəɧɕ ɤɟəɞ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɍɌɗɗɚəəɧɘ 

ɖɌɞɑɞɑɜɚɘ Ultra-Thin Diamond 5 mm -30 mm ɍɧ-

ɗɌ ɎɧɛɚɗəɑəɌ ɍɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ (ȼɔɝ. 2) 

ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ ɝ ɎɚɝɝɞɌəɚɎɗɑəɔ-

ɑɘ ɑɬ ɛɜɚɝɎɑɞɌ (ȼɔɝ. 3). 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɔəɠɟɓɔɚəəɌɫ ɌəɏɔɚɞɜɚɛəɌɫ ɞɑɜɌɛɔɫ (ɜɑɚ-

ɛɚɗɔɏɗɪɖɔə 200 ɘɗ, ɞɜɑəɞɌɗ 10 ɘɗ ʈ10), ɐɑɓɌ-

ɏɜɑɏɌɢɔɚəəɌɫ ɞɑɜɌɛɔɫ (ɖɗɚɛɔɐɚɏɜɑɗɨ 75 ɘɏ ɡ 1 

ɜɌɓ Ɏ ɐɑəɨ), ɌəɞɔɖɚɌɏɟɗɫəɞəɌɫ ɞɑɜɌɛɔɫ (ɏɑɛɌɜɔə 

5 ɞɧɝ. ɑɐ. ɡ 4 ɜɌɓɌ Ɏ ɐɑəɨ ɛ/ɖ) ɔ ɌəɞɔɍɌɖɞɑɜɔ-

ɌɗɨəɌɫ ɞɑɜɌɛɔɫ (ɢɑɠɌɓɚɗɔə 1 ɏ ɡ 3 ɜɌɓɌ, ɌɘɔɖɌ-

ɢɔə 0,5 ɏ ɡ 3 ɜɌɓɌ Ɏ ɐɑəɨ Ɏ/ɘ). ȻɚɝɗɑɚɛɑɜɌɢɔɚə-

əɧɑ ɜɌəɧ ɓɌɒɔɗɔ ɛɑɜɎɔɣəɧɘ əɌɞɫɒɑəɔɑɘ.  

12.04.2011  ɏ. Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚ-

ɝɞɚɫəɔɔ ɍɚɗɨəɚɕ ɍɧɗ ɎɧɛɔɝɌə əɌ ɌɘɍɟɗɌɞɚɜəɚɑ 

ɗɑɣɑəɔɑ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ ɝ ɜɑɖɚɘɑəɐɌɢɔɑɕ 

ɛɜɔɬɘɌ ɛɜɑɛɌɜɌɞɚɎ ɖɗɚɛɔɐɚɏɜɑɗɨ 75 ɘɏ ɡ 1 ɜɌɓ 

Ɏ ɐɑəɨ, ɎɌɜɠɌɜɔə 5 ɘɏ ɡ 1 ɜɌɓ Ɏ ɐɑəɨ Ɏ ɞɑɣɑəɔɑ 

3-ɡ ɘɑɝɫɢɑɎ; ɐɔɝɞɌəɢɔɫ ɍɑɓɍɚɗɑɎɚɕ ɡɚɐɨɍɧ ɝɚ-

ɝɞɌɎɗɫɗɌ ɍɚɗɑɑ 500 ɘɑɞɜɚɎ. 

Ȯ ɔɪɗɑ 2011 ɏɚɐɌ ɟ ɛɌɢɔɑəɞɌ ɛɜɚɔɓɚɤɗɚ 

ɟɡɟɐɤɑəɔɑ ɝɚɝɞɚɫəɔɫ Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ ɛɑɜɑ-

ɘɑɒɌɪɥɑɕɝɫ ɡɜɚɘɚɞɧ əɌ ɛɜɌɎɟɪ  əɔɒəɪɪ ɖɚ-

əɑɣəɚɝɞɨ, ɎɚɓəɔɖɌɪɥɑɕ ɣɑɜɑɓ 30 ɘɑɞɜɚɎ ɝ ɛɚ-

ɝɞɑɛɑəəɧɘ ɝɚɖɜɌɥɑəɔɑɘ ɐɔɝɞɌəɢɔɔ ɡɚɐɨɍɧ ɔ 

ɛɚɫɎɗɑəɔɑɘ ɍɚɗɔ Ɏ ɛɚɖɚɑ, Ɏ ɝɎɫɓɔ ɝ ɣɑɘ, 

08.07.2011 ɛɌɢɔɑəɞ ɍɧɗ ɛɚɎɞɚɜəɚ ɏɚɝɛɔɞɌɗɔɓɔ-

ɜɚɎɌə Ɏ ɖɗɔəɔɖɟ.  

Ȼɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɚɞ 

08.07.2011  ɏ. ɔɘɑɗɔ ɘɑɝɞɚ ɚɖɖɗɪɓɔɫ ɛɜɌɎɚɏɚ 

ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɤɟəɞɌ (ȼɔɝ. 4) ɔ ɜɑɝɞɑ-

əɚɓ ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ.  

ȹɌ  ɠɚəɑ  ɛɜɚɎɑɐɑəɔɫ  ɔəɠɟɓɔɚəəɚɕ  Ɍə- 

 

ȼɔɝ. 3.  ȬəɏɔɚɏɜɌɠɔɫ. 

ȮɚɝɝɞɌəɚɎɗɑəəɧɕ ɛɜɚɝɎɑɞ ɛɜɌɎɚɕ ɛɚɐɖɚɗɑəəɚɕ 

Ɍɜɞɑɜɔɔ. 

 

ȼɔɝ. 5.  ȬəɏɔɚɏɜɌɠɔɫ. 

ȭɌɗɗɚəəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɐɔɝɞɌɗɨəɚɏɚ ɜɟɝɗɌ. 

 

ȼɔɝ. 4.   ȿȳȰȽ. ȼɑɒɔɘ ɂȰȶ. 

ȾɜɚɘɍɚɞɔɣɑɝɖɌɫ ɚɖɖɗɪɓɔɫ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ 

ɤɟəɞɌ. 
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ɏɔɚɞɜɚɛəɚɕ ɞɑɜɌɛɔɔ (ɜɑɚɛɚɗɔɏɗɪɖɔə 200 ɘɗ, 

ɞɜɑəɞɌɗ 10 ɘɗ, ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɜ-ɜ 200 ɘɗ, ɜ-ɜ 

əɔɖɚɞɔəɚɎɚɕ ɖɔɝɗɚɞɧ 4 ɘɗ), ɌəɞɔɖɚɌɏɟɗɫəɞəɚɕ 

ɔ ɐɑɓɌɏɜɑɏɌɢɔɚəəɚɕ ɞɑɜɌɛɔɔ (ɏɑɛɌɜɔə 2,5 ɞɧɝ. 

ȱȰ ɡ 4 ɜɌɓɌ ɛ/ɖ, ɛɗɌɎɔɖɝ 75 ɘɏ ɡ 1 ɜɌɓ) 

14.07.2011  ɏ. ɍɚɗɨəɚɕ ɍɧɗ ɚɛɑɜɔɜɚɎɌə Ɏ ɛɗɌəɚ-

Ɏɚɘ ɛɚɜɫɐɖɑ.  

Ȯ ɟɝɗɚɎɔɫɡ ɜɑəɞɏɑə-ɚɛɑɜɌɢɔɚəəɚɕ ɛɑɜ-

Ɏɧɘ ɩɞɌɛɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɖɌɞɑɞɑɜɚɘ 

ɀɚɏɏɌɜɞɔ ɚɞɖɜɧɞɧɘ ɐɚɝɞɟɛɚɘ əɌ ɟɜɚɎəɑ ɝɜɑɐ-

əɑɕ ɞɜɑɞɔ ɛɜɌɎɚɏɚ ɍɑɐɜɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɞɜɚɘɍɩɖɞɚɘɔɫ ɔɓ ɤɟəɞɌ. Ȼɚɝɗɑ ɩɞɚɏɚ, ɞɜɌəɝɛɜɚ-

ɞɑɓəɚ, ɛɑɜɔɠɑɜɔɣɑɝɖɔɘɔ ɍɌɗɗɚəəɧɘɔ ɖɌɞɑɞɑ-

ɜɌɘɔ Opti-med 6 mm ɡ 40 mm, Pacific Xtreme 

3,0 -80 mm ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɐɔ-

ɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ, ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ, 

ɞɔɍɔɚ-ɛɑɜɔəɑɌɗɨəɚɏɚ ɝɞɎɚɗɌ ɔ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɝɑɏɘɑəɞɌ ɓɌɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ Ɍɜɞɑɜɔɔ 

(ȼɔɝ.5). ȳɌɞɑɘ Ɏ ɚɍɗɌɝɞɨ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ 

ɔ Ɏ ɛɚɐɖɚɗɑəəɟɪ Ɍɜɞɑɜɔɪ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɍɧ-

ɗɔ ɔɘɛɗɌəɞɔɜɚɎɌəɧ ɝɞɑəɞɧ Ƚristalo Ideale 6.0-

9.0 -40, Cristal o Ideale 7.0 -10.0 -40 ɝ ɛɚɗəɧɘ Ɏɚɝ-

ɝɞɌəɚɎɗɑəɔɑɘ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɚɎ (ȼɔɝ. 6).  

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɍɑɓ 

ɚɝɗɚɒəɑəɔɕ, Ɏ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ 

25.07.2011 ɛɌɢɔɑəɞ ɍɧɗ ɎɧɛɔɝɌə ɔɓ ɝɞɌɢɔɚəɌ-

ɜɌ ɝ ɐɔɝɞɌəɢɔɑɕ ɍɑɓɍɚɗɑɎɚɕ ɡɚɐɨɍɧ ɍɚɗɑɑ 500 

ɘɑɞɜɚɎ. 

ȭɧɗ ɜɑɖɚɘɑəɐɚɎɌə ɛɜɔɬɘ ɛɜɑɛɌɜɌɞɚɎ 

ɖɗɚɛɔɐɚɏɜɑɗɨ (75 ɘɏ ɡ 1 ɜɌɓ), ɎɌɜɠɌɜɔə (5 ɘɏ ɡ 1 

ɜɌɓ) Ɏ ɞɑɣɑəɔɑ 3-4-ɡ ɘɑɝɫɢɑɎ.    

Ƚ 3 ɛɚ 14 ɐɑɖɌɍɜɫ 2012 ɏɚɐɌ ɛɌɢɔɑəɞ Ⱥ. 

ɍɧɗ ɛɗɌəɚɎɚ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌə Ɏ ɚɞɐɑɗɑəɔɑ ɝɚ-

ɝɟɐɔɝɞɚɕ ɡɔɜɟɜɏɔɔ ɐɗɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɚɢɑə-

ɖɔ  ɐɔəɌɘɔɖɔ ɛɜɚɎɑɐɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ Ɏ ɚɞɐɌɗɑəəɚɘ ɛɑɜɔɚɐɑ (ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ 

ɝɚɝɞɌɎɔɗ 18 ɘɑɝɫɢɑɎ), Ɍ ɞɌɖɒɑ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɖɟɜɝɌ ɔəɠɟɓɔɚəəɚɕ ɞɑɜɌɛɔɔ.  

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ ɍɚɗɨəɚɕ ɒɌɗɚɍ əɑ 

ɛɜɑɐɦɫɎɗɫɗ.   

Ȼɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɧɕ ɤɟəɞ 

ɛɜɚɡɚɐɔɘ (ȼɔɝ. 7). Ȯ ɚɍɗɌɝɞɔ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌ-

ɝɞɚɘɚɓɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɞɑəɞ,  Ɏ ɛɚɐɖɚɗɑəəɚɕ 

Ɍɜɞɑɜɔɔ ɞɌɖɒɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɞɑəɞ, ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ɝɞɑəɚɓɚɎ in-stent əɑ ɎɧɫɎ-

ɗɑəɚ, ɖɜɚɎɚɞɚɖ Ɏ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ ɘɌɏɔ-

ɝɞɜɌɗɨəɚ-ɔɓɘɑəɑəəɚɏɚ ɞɔɛɌ (ȼɔɝ. 8). ȳɌɐəɫɫ 

ɍɚɗɨɤɑɍɑɜɢɚɎɌɫ Ɍɜɞɑɜɔɫ ɛɜɚɡɚɐɔɘɌ, ɖɜɚɎɚɞɚɖ 

ɘɌɏɔɝɞɜɌɗɨəɚ-ɔɓɘɑəɑəəɚɏɚ ɞɔɛɌ (ȼɔɝ. 9, ȼɔɝ. 

10).  

ȴəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ  ɖɚɜɜɑɗɔ-

ɜɟɪɞ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ. ȲɌɗɚɍ ɍɚɗɨəɚɕ 

əɑ ɛɜɑɐɦɫɎɗɫɑɞ, ɐɔɝɞɌəɢɔɫ ɍɑɓɍɚɗɑɎɚɕ ɡɚɐɨɍɧ  

ɝɚɝɞɌɎɗɫɑɞ ɍɚɗɑɑ 1000 ɘ.   

ȭɚɗɨəɚɘɟ ɍɧɗ ɛɜɚɎɑɐɬə ɖɟɜɝ Ɍəɏɔɚ- ɔ 

əɑɕɜɚɞɜɚɛəɚɕ ɞɑɜɌɛɔɔ ñ ɜɑɚɛɚɗɔɏɗɪɖɔə 200 

ɘɗ, ɞɜɑəɞɌɗ 10 ɘɗ ʈ10, ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɕ ɜ-ɜ 

200 ɘɗ, ɜ-ɜ əɔɖɚɞɔəɚɎɚɕ ɖ-ɞɧ 4 ɘɗ ʈ10, ɛɔɜɌ-

ɢɑɞɌɘ 5 ɘɗ ʈ10.  

ȻɌɢɔɑəɞ ɎɧɛɔɝɌə ɔɓ ɚɞɐɑɗɑəɔɫ  Ɏ ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ   ɝɚɝɞɚɫəɔɔ   ɛɚɐ   əɌɍɗɪɐɑəɔɑ  

 

ȼɔɝ. 6.  ȬəɏɔɚɏɜɌɠɔɫ. 

ȮɚɝɝɞɌəɚɎɗɑəəɧɕ ɛɜɚɝɎɑɞ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ, 

ɞɔɍɔɚ-ɛɑɜɔəɑɌɗɨəɚɏɚ ɝɞɎɚɗɌ. 

 

ȼɔɝ. 8.   ȿȳȰȽ. ȼɑɒɔɘ PWD. 

ȶɜɚɎɚɞɚɖ Ɏ ɛɚɐɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ. 

 

ȼɔɝ. 7.    ȿȳȰȽ. ȼɑɒɔɘ ɉȰȶ. 

ȭɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɧɕ ɤɟəɞ. 
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ɡɔɜɟɜɏɌ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨɝɞɎɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɛɞɔɘɌɗɨəɧɘ ɝɛɚɝɚɍɚɘ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ ɎɧɜɌɒɑəəɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚ-

ɝɞɑɕ ɫɎɗɫɑɞɝɫ ɜɑɎɌɝɖɟɗɫɜɔɓɌɢɔɫ [2,3]. ȴɝɞɚɜɔ-

ɣɑɝɖɔ ɍɚɗɑɑ ɜɌəəɔɘ, ɍɚɗɑɑ ɔɓɟɣɑəəɧɘ ɔ ɞɑɡəɔ-

ɣɑɝɖɔ ɛɜɚɎɑɜɑəəɧɘ ɝɛɚɝɚɍɚɘ ɫɎɗɫɑɞɝɫ ɚɞɖɜɧ-

ɞɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ - ɤɟə-

ɞɔɜɟɪɥɔɑ ɚɛɑɜɌɢɔɔ ɔ ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌəɞɧ ɩə-

ɐɌɜɞɑɜɩɖɞɚɘɔɕ.  

ɉəɐɚɎɌɝɖɟɗɫɜəɧɑ ɘɑɞɚɐɔɖɔ ɝɑɏɚɐəɫ ɛɑ-

ɜɑɒɔɎɌɪɞ ɛɑɜɔɚɐ ɍɟɜəɚɏɚ ɜɌɓɎɔɞɔɫ. Ⱥəɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɤɔɜɚɖɔɘ ɝɛɑɖɞɜɚɘ ɚɛɑɜɌɞɔɎəɧɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ: ɍɌɗɗɚəəɌɫ ɐɔɗɌɞɌɢɔɫ, ɝɞɑəɞɔɜɚ-

ɎɌəɔɑ, ɜɑɖɌəɌɗɔɓɌɢɔɫ. ȼɌɓɎɔɞɔɑ ɘɌɗɚɔəɎɌɓɔɎ-

əɧɡ ɞɑɡəɚɗɚɏɔɕ, əɌɖɚɛɗɑəɔɑ ɚɛɧɞɌ, ɛɚɫɎɗɑəɔɑ 

əɚɎɧɡ ɟɝɞɜɚɕɝɞɎ ɔ ɔəɝɞɜɟɘɑəɞɚɎ ɛɜɔɎɑɗɚ ɖ ɍɚ-

ɗɑɑ ɤɔɜɚɖɚɘɟ Ɏəɑɐɜɑəɔɪ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɘɑ-

ɞɚɐɔɖ  Ɏ ɛɚɎɝɑɐəɑɎəɟɪ ɛɜɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɛɌɢɔ-

ɑəɞɚɎ, ɔ əɑ ɞɚɗɨɖɚ ɝ ɛɚɜɌɒɑəɔɫɘɔ TASC A ɔ B, 

əɚ ɞɌɖɒɑ Ƚ ɔ D ɖɌɞɑɏɚɜɔɕ [4]. Ȯ ɚɝɚɍɑəəɚɝɞɔ ɩɞɚ 

ɖɌɝɌɑɞɝɫ ɝɗɟɣɌɑɎ ɛɚɜɌɒɑəɔɫ Ɍɜɞɑɜɔɕ ɐɔɝɞɌɗɨ-

əɚɏɚ ɜɟɝɗɌ (ɛɚɐɖɚɗɑəəɚ-ɍɑɜɢɚɎɧɕ ɝɑɏɘɑəɞ). Ȼɜɔ 

ɛɚɜɌɒɑəɔɔ Ɍɜɞɑɜɔɕ ɏɚɗɑəɔ ɚɞɖɜɧɞɧɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɞɌɖ ɔ əɑ ɝɘɚɏɗɔ ɐɚɖɌɓɌɞɨ ɝɎɚɪ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɨ ɔ ɍɑɓɚɛɌɝəɚɝɞɨ. Ȱɚɝɞɟɛ ɖ Ɍɜɞɑɜɔ-

ɫɘ ɏɚɗɑəɔ ɚɝɞɌɑɞɝɫ ɎɑɝɨɘɌ ɞɜɌɎɘɌɞɔɣəɧɘ, ɔ əɌ 

ɩɞɚɘ ɟɜɚɎəɑ ɩəɐɚɎɌɝɖɟɗɫɜəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɚɐəɚɓəɌɣəɚ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧ.  

ȸɟɗɨɞɔɠɚɖɌɗɨəɚɑ, ɘəɚɏɚɩɞɌɒəɚɑ ɛɚɜɌ-

ɒɑəɔɑ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ əɑɜɑɐɖɚ ɐɑɗɌɑɞ əɑ-

Ɏɚɓɘɚɒəɧɘ ɛɜɔɘɑəɑəɔɑ ɖɌɖɚɕ-ɗɔɍɚ ɘɑɞɚɐɔɖɔ Ɏ 

ɚɞɐɑɗɨəɚɝɞɔ. ȻɚɜɌɒɑəɔɑ Ɍɜɞɑɜɔɕ əɔɒɑ ɟɜɚɎəɫ 

ɥɑɗɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɜɑɓɖɚ ɚɏɜɌəɔɣɔɎɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɚɞɖɜɧɞɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ [7,8]. ɉɞɔ Ɍɜɞɑɜɔɔ ɫɎɗɫɪɞɝɫ ɚɝəɚɎ-

əɧɘɔ ɛɟɞɫɘɔ ɚɞɞɚɖɌ ɔɓ ɜɑɖɚəɝɞɜɟɔɜɚɎɌəəɚɏɚ 

ɝɑɏɘɑəɞɌ ɔ  ɔɡ ɛɚɜɌɒɑəɔɑ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɑɞ 

ɟɝɛɑɤəɚɝɞɨ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɚɞɖɜɧɞɧɡ ɜɑɎɌɝ-

ɖɟɗɫɜɔɓɔɜɟɪɥɔɡ ɚɛɑɜɌɢɔɕ. Ȱɗɫ ɩəɐɚɎɌɝɖɟɗɫɜ-

əɧɡ ɡɔɜɟɜɏɚɎ ɖɜɌɕəɑ ɓɌɞɜɟɐəɔɞɑɗɨəɚ ɎɚɝɝɞɌəɚ-

Ɏɔɞɨ ɛɜɚɡɚɐɔɘɚɝɞɨ ɛɜɚɞɫɒɑəəɧɡ, ɚɝɚɍɑəəɚ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ, ɚɖɖɗɪɓɔɕ ɛɚɐɎɓɐɚɤəɚ-

ɍɑɐɜɑəəɚɏɚ ɝɑɏɘɑəɞɌ.  

ȹɌɔɍɚɗɑɑ ɝɗɚɒəɧɘ ɔ əɑɚɐəɚɓəɌɣəɧɘ, ɝ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɘɑɞɚɐɔɖɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɜɔəɔ-

ɘɌɪɥɑɏɚ ɜɟɝɗɌ, ɫɎɗɫɑɞɝɫ Ɏɚɛɜɚɝ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

ɛɚɐɖɚɗɑəəɚ-ɍɑɜɢɚɎɚɏɚ ɝɑɏɘɑəɞɌ. ȼɑɤɑəɔɑ ɩɞɚɕ 

ɓɌɐɌɣɔ ɝ ɛɚɘɚɥɨɪ ɞɚɗɨɖɚ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɘɑ-

ɞɚɐɔɖ ɞɑɡəɔɣɑɝɖɔ ɝɗɚɒəɚ ɔ ɠɔəɌəɝɚɎɚ ɚɍɜɑɘɑ-

əɔɞɑɗɨəɚ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔ ɘəɚɏɚ-

ɩɞɌɒəɧɡ ɛɜɚɗɚəɏɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɫɡ ɐɗɫ 

ɚɍɑɝɛɑɣɑəɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɐɚɝɞɟɛɌ ɖ ɐɔ-

ɝɞɌɗɨəɧɘ ɚɞɐɑɗɌɘ ɖɚəɑɣəɚɝɞɔ ɞɜɑɍɟɑɞɝɫ ɛɜɑɐ-

ɎɌɜɔɞɑɗɨəɚ ɛɜɚɎɑɝɞɔ ɚɞɖɜɧɞɟɪ ɤɟəɞɔɜɟɪɥɟɪ 

ɔɗɔ ɐɑɓɚɍɗɔɞɑɜɔɜɟɪɥɟɪ ɚɛɑɜɌɢɔɪ.  

ȯɔɍɜɔɐəɧɑ ɚɛɑɜɌɢɔɔ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ 

ɍɑɓɚɛɌɝəɧɘ ɔ ɩɠɠɑɖɞɔɎəɧɘ ɝɛɚɝɚɍɚɘ ɗɑɣɑəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ  ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɕ ɡɜɚəɔɣɑɝɖɚɕ 

ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. 

Ⱦɜɚɘɍɚɓ ɍɑɐɜɑəəɚ-ɛɚɐɖɚɗɑəəɚɏɚ ɤɟəɞɌ 

ɞɜɑɍɟɑɞ ɛɜɚɎɑɐɑəɔɫ ɞɜɚɘɍɩɖɞɚɘɔɔ ɝ ɚɞɖɜɧɞɚɕ 

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɐɔɝɞɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ ɔ ɛɜɔ-

əɔɘɌɪɥɑɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɝɑɏɘɑəɞɌ. ȿɣɔɞɧɎɌɫ 

Ɏɧɝɚɖɔɕ ɚɛɑɜɌɢɔɚəəɧɕ ɜɔɝɖ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɧɡ ɚɝɗɚɒəɑəɔɕ ɚɞɖɜɧɞɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ ɛɚɐ-

ɖɚɗɑəəɚɕ Ɍɜɞɑɜɔɔ əɌ ɟɜɚɎəɑ ɥɑɗɔ ɖɚɗɑəəɚɏɚ 

ɝɟɝɞɌɎɌ ɔ əɔɒɑ, Ɏ ɎɧɤɑɚɛɔɝɌəəɚɘ ɝɗɟɣɌɑ  ɍɧɗɌ 

ɎɧɍɜɌəɌ ɏɔɍɜɔɐəɌɫ ɞɌɖɞɔɖɌ. ȺəɌ ɛɚɓɎɚɗɫɑɞ ɝɚ-

ɣɑɞɌɞɨ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ ɚɞɖɜɧɞɚɕ, ɔ ɩəɐɚɎɌɝɖɟ-

ɗɫɜəɚɕ ɘɑɞɚɐɔɖɔ. Ⱥɞɖɜɧɞɧɕ ɐɚɝɞɟɛ Ɏ ɝɜɑɐəɑɕ 

ɞɜɑɞɔ ɍɑɐɜɌ ɘɌɗɚɞɜɌɎɘɌɞɔɣɑə ɐɗɫ ɛɌɢɔɑəɞɌ ɔ 

ɛɚɓɎɚɗɫɑɞ ɌɐɑɖɎɌɞəɚ Ɏɧɛɚɗəɔɞɨ ɞɜɚɘɍɩɖɞɚɘɔɪ, 

ɞ.ə. ɩɞɌɛ ɐɑɓɚɍɗɔɞɑɜɌɢɔɔ ɛɚɐ ɘɑɝɞəɚɕ Ɍəɑɝɞɑɓɔ-

ɑɕ. 

ɉəɐɚɎɌɝɖɟɗɫɜəɌɫ ɛɗɌɝɞɔɖɌ ɛɚɐɖɚɗɑəəɚ-

ɍɑɜɢɚɎɚɏɚ ɝɑɏɘɑəɞɌ, ɫɎɗɫɫɝɨ ɘɌɗɚɔəɎɌɓɔɎəɚɕ 

ɛɜɚɢɑɐɟɜɚɕ, ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɔ ɜɔɝɖ ɚɛɑɜɌɢɔɔ,   

ɚɐəɌɖɚ ɑɬ ɛɜɚɎɑɐɑəɔɑ ɖɜɌɕəɑ ɓɌɞɜɟɐəɔɞɑɗɨəɚ 

ɍɑɓ ɝɚɓɐɌəɔɫ ɌɐɑɖɎɌɞəɚɏɚ ɐɚɝɞɟɛɌ ɔ ɟɐɌɗɑəɔɫ 

ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɘɌɝɝ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɏɔɍɜɔɐ-

əɧɕ ɛɚɐɡɚɐ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɚɛɑɜɌɢɔɚəəɧɕ 

ɜɔɝɖ ɍɑɓ ɛɚɞɑɜɔ ɞɑɡəɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ.  

Ⱥɞɖɜɧɞɧɑ ɤɟəɞɔɜɟɪɥɔɑ ɚɛɑɜɌɢɔɔ əɔɒɑ 

ɟɜɚɎəɫ ɥɑɗɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɞɜɌɎɘɌɞɔɣəɧ 

 

ȼɔɝ. 9.     ȿȳȰȽ. ȼɑɒɔɘ ɂȰȶ. 

ȳɌɐəɫɫ ɍɚɗɨɤɑɍɑɜɢɚɎɌɫ Ɍɜɞɑɜɔɫ. 
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ȶɜɚɎɚɞɚɖ Ɏ ɓɌɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ Ɍɜɞɑɜɔɔ. 
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ɐɗɫ ɛɌɢɔɑəɞɌ ɔ ɞɜɟɐɚɑɘɖɔ ɐɗɫ ɡɔɜɟɜɏɌ. ȸɑɞɚ-

ɐɔɖɌ ɜɑɞɜɚɏɜɌɐəɚɕ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ əɑ ɐɌɑɞ ɟɍɑɐɔɞɑɗɨəɧɡ ɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɤɔɜɚɖɚɏɚ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ əɑ ɔɘɑɑɞ. Ȱɜɟɏɔɘ, ɐɚɜɚɏɚɝɞɚ-

ɫɥɔɘ ɔ ɞɌɖ ɌɖɞɔɎəɚ ɚɍɝɟɒɐɌɑɘɧɘ ɘɑɞɚɐɚɘ ɜɑ-

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɫɎɗɫɑɞɝɫ ɛɜɔɘɑəɑəɔɑ ɐɑɓɚɍɗɔ-

ɞɑɜɔɜɟɪɥɔɡ ɛɜɔɝɛɚɝɚɍɗɑəɔɕ (debulking). Ȯɧɝɚ-

ɖɌɫ ɝɞɚɔɘɚɝɞɨ ɚɍɚɜɟɐɚɎɌəɔɫ, ɜɌɝɡɚɐəɧɡ ɘɌɞɑ-

ɜɔɌɗɚɎ ɔ əɑɐɚɝɞɌɞɚɣəɌɫ ɐɚɖɌɓɌɞɑɗɨəɌɫ ɍɌɓɌ əɑ 

ɛɚɓɎɚɗɫɪɞ ɛɜɔɘɑəɫɞɨ ɐɌəəɟɪ ɘɑɞɚɐɔɖɟ Ɏ ɛɚ-

ɎɝɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ. ȰɌəəɧɑ ɛɚɗɚɒɑəɔɫ ɝɗɟ-

ɒɌɞ ɛɜɔɣɔəɚɕ ɎɧɍɚɜɌ ɔɘɑəəɚ ɏɔɍɜɔɐəɚɕ ɞɌɖ-

ɞɔɖɔ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ çɘəɚɏɚɩɞɌɒəɧɘɔè ɛɚ-

ɜɌɒɑəɔɫɘɔ.  

ȸɚɒəɚ Ɏɧɐɑɗɔɞɨ ɛɚɩɞɌɛəɧɑ ɔ ɚɐəɚɘɚ-

ɘɑəɞəɧɑ ɏɔɍɜɔɐəɧɑ ɚɛɑɜɌɢɔɔ. Ȯ ɝɗɟɣɌɑ ɛɚ-

ɩɞɌɛəɧɡ ɚɛɑɜɌɢɔɕ ɜɑɣɨ ɔɐɑɞ ɚ ɛɜɔɘɑəɑəɔɔ 

ɖɌɒɐɚɕ ɘɑɞɚɐɔɖɔ ɚɞɐɑɗɨəɧɘ ɩɞɌɛɚɘ, Ɏ əɑ-

ɝɖɚɗɨɖɚ ɤɌɏɚɎ. ȻɑɜɎɧɘ ɩɞɌɛɚɘ ɐɗɫ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɫ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɜɔɞɚɖɌ Ɏɚɓɘɚɒəɚ ɛɜɚɎɑ-

ɐɑəɔɑ ɖɌɖ ɚɞɖɜɧɞɚɕ, ɞɌɖ ɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ 

ɛɜɚɢɑɐɟɜɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɌɜɞɑɜɔɌɗɨəɚ-

ɏɚ ɛɚɜɌɒɑəɔɫ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɎɚɝɝɞɌəɌɎɗɔ-

ɎɌɑɞɝɫ ɢɑəɞɜɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ (Ɍɜɞɑɜɔɔ ɛɜɔɞɚ-

ɖɌ), Ɏɚ Ɏɞɚɜɟɪ ð ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ Ɍɜɞɑɜɔɔ (Ɍɜ-

ɞɑɜɔɔ ɚɞɞɚɖɌ). Ȯ ɝɗɟɣɌɑ ɛɜɚɎɑɐɑəɔɫ ɚɐəɚɘɚ-

ɘɑəɞəɧɡ ɏɔɍɜɔɐəɧɡ ɚɛɑɜɌɢɔɕ ɛɜɚɔɝɡɚɐɔɞ ɝɚɎ-

ɘɑɥɑəɔɑ ɞɑɡəɔɖɔ ɚɞɖɜɧɞɚɕ ɡɔɜɟɜɏɔɔ ɔ ɩəɐɚ-

ɎɌɝɖɟɗɫɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȶ ɛɜɔɘɑɜɟ, ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɌəɏɔɚɛɗɌɝɞɔɖɔ ɝɚ ɝɞɑəɞɔɜɚɎɌəɔɑɘ 

ɔɗɔ ɍɑɓ ɝɞɑəɞɔɜɚɎɌəɔɫ əɌ Ɍɜɞɑɜɔɔ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɔ  Ɏ ɖɌɣɑɝɞɎɑ ɐɚɝɞɟɛɌ ɐɗɫ 

ɔəɞɜɌɐɨɪɝɑɜɌ ɍɟɐɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏɧɐɑɗɑə-

əɌɫ Ɍɜɞɑɜɔɫ ɔɛɝɔɗɌɞɑɜɌɗɨəɚɕ ɝɞɚɜɚəɧ. Ⱥɞɐɑɗɨ-

əɌɫ ɜɚɗɨ ɟ ɚɞɖɜɧɞɚɕ ɩəɐɌɜɞɑɜɩɖɞɚɘɔɔ. ȿɝɛɑɡ 

ɔɘɑəəɚ ɩɞɚɏɚ ɩɞɌɛɌ ɛɚɓɎɚɗɫɑɞ ɚɝɟɥɑɝɞɎɔɞɨ ɛɜɚ-

ɐɚɗɒɑəɔɑ ɚɛɑɜɌɢɔɔ. ȺɐəɌɖɚ ɛɜɔ əɑɟɐɌɣɑ ɐɑɓ-

ɚɍɗɔɞɑɜɌɢɔɔ ɎɝɑɏɐɌ ɑɝɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɑɜɑɕɞɔ 

əɌ ɤɟəɞɔɜɟɪɥɟɪ ɚɛɑɜɌɢɔɪ.  

ȯɔɍɜɔɐəɧɑ ɞɑɡəɚɗɚɏɔɔ ɞɜɑɍɟɪɞ əɌɗɔɣɔɫ 

ɝɛɑɢɔɌɗɨəɧɡ ɚɛɑɜɌɢɔɚəəɧɡ. Ƚ ɚɐəɚɕ ɝɞɚɜɚəɧ - 

ɩɞɚ ɜɌɓɎɑɜəɟɞɌɫ ɜɑəɞɏɑə-ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɚɛɑɜɌ-

ɢɔɚəəɌɫ ɝɚ Ɏɝɑɘ əɑɚɍɡɚɐɔɘɧɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ ɔ 

ɔəɝɞɜɟɘɑəɞɌɜɔɑɘ, ɝ ɐɜɟɏɚɕ ð ɚəɌ ɐɚɗɒəɌ ɚɞɎɑ-

ɣɌɞɨ Ɏɝɑɘ ɞɜɑɍɚɎɌəɔɫɘ ɚɞɖɜɧɞɧɡ ɜɑɖɚəɝɞɜɟɖ-

ɞɔɎəɧɡ ɚɛɑɜɌɢɔɕ. ȺɐəɌɖɚ Ɏ ɟɝɗɚɎɔɫɡ ɝɚɎɜɑ-

ɘɑəəɚɕ ɜɑɌɗɨəɚɝɞɔ ɩɞɚ əɑ ɎɝɑɏɐɌ ɚɝɟɥɑɝɞɎɔɘɚ. 

ȹɌɏɜɟɓɖɌ əɌ ɜɑəɞɏɑə-ɡɔɜɟɜɏɔɣɑɝɖɟɪ ɟɝɞɌəɚɎɖɟ 

ɝɚɝɞɌɎɗɫɑɞ 7-8 ɛɌɢɔɑəɞɚɎ Ɏ ɐɑəɨ. ȳɌəɔɘɌɞɨ 

ɚɛɑɜɌɢɔɚəəɟɪ əɌ 2-3 ɣɌɝɌ ɚɐəɔɘ ɛɌɢɔɑəɞɚɘ 

əɑɜɌɢɔɚəɌɗɨəɚ, ɛɚɩɞɚɘɟ ɘɧ ɝɣɔɞɌɑɘ Ɏɚɓɘɚɒ-

əɧɘ Ɏɧɛɚɗəɑəɔɑ ɏɔɍɜɔɐəɧɡ ɚɛɑɜɌɢɔɕ Ɏ ɚɞ-

ɐɑɗɨəɧɡ ɚɛɑɜɌɢɔɚəəɧɡ ɛɚɤɌɏɚɎɚ, ɝ ɝɚɍɗɪɐɑəɔ-

ɑɘ Ɏɝɑɡ ɛɜɌɎɔɗ Ɍɝɑɛɞɔɖɔ ɔ Ɍəɞɔɝɑɛɞɔɖɔ. Ȼɚ 

əɌɤɑɘɟ ɟɍɑɒɐɑəɔɪ, ɖɌɒɐɧɕ ɩɞɌɛ ɏɔɍɜɔɐəɚɕ 

ɚɛɑɜɌɢɔɔ ɞɌɖɒɑ ɐɚɗɒɑə Ɏɧɛɚɗəɫɞɨɝɫ ɍɜɔɏɌɐɚɕ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ: ɜɑəɞɏɑəɩəɐɚ-

ɎɌɝɖɟɗɫɜəɧɘɔ ɔ ɝɚɝɟɐɔɝɞɧɘɔ ɡɔɜɟɜɏɌɘɔ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɜɫɐ 

ɛɜɑɔɘɟɥɑɝɞɎ ɏɔɍɜɔɐəɧɡ ɚɛɑɜɌɢɔɕ:  

Å ȸɑəɨɤɌɫ ɝɞɑɛɑəɨ ɔəɎɌɓɔɎəɚɝɞɔ 

Å ȽɚɖɜɌɥɑəɔɑ ɐɗɔəɧ ɛɜɔɘɑəɫɑɘɧɡ ɔɘɛɗɌəɞɚɎ  

Å Ȯɚɓɘɚɒəɚɝɞɨ ɛɜɑɚɐɚɗɑɎɌɞɨ ɛɜɚɗɚəɏɔɜɚɎɌəəɧɑ 

ɛɚɜɌɒɑəɔɫ 

ȮɧɎɚɐɧ. 

ȯɔɍɜɔɐəɧɑ ɚɛɑɜɌɢɔɔ ɛɚɎɧɤɌɪɞ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ ɎɧɜɌɒɑəəɚɕ ɔɤɑ-

ɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ əɌ ɠɚəɑ ɘəɚɏɚɩɞɌɒ-

əɚɏɚ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɛɚɜɌɒɑəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

Ɏɧɝɚɖɔɘ ɚɛɑɜɌɢɔɚəəɧɘ ɜɔɝɖɚɘ. 

ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ əɑɖɚɞɚɜɧɡ ɎɌɜɔɌəɞɌɡ ɝɚ-

ɝɟɐɔɝɞɧɡ ɛɚɜɌɒɑəɔɕ, ɝɚɣɑɞɌəɔɑ ɚɞɖɜɧɞɚɏɚ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɘɑɞɚɐɚɎ ɗɑɣɑ-

əɔɫ ɛɚɓɎɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɓɔɞɨ ɞɜɌɎɘɌɞɔɣ-

əɚɝɞɨ ɔ ɝɞɚɔɘɚɝɞɨ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ⱦɚ 

ɑɝɞɨ, ɏɔɍɜɔɐəɧɑ ɚɛɑɜɌɢɔɔ ɚɞɎɑɣɌɪɞ Ɏɝɑɘ ɞɜɑ-

ɍɚɎɌəɔɫɘ, ɛɜɑɐɦɫɎɗɫɑɘɧɘ ɖ ɝɚɎɜɑɘɑəəɧɘ ɘɑ-

ɞɚɐɌɘ ɗɑɣɑəɔɫ. Ⱥəɔ ɘɌɗɚɞɜɌɎɘɌɞɔɣəɧ, Ɏɧɝɚɖɚ-

ɞɑɡəɚɗɚɏɔɣəɧ, ɘɑəɑɑ ɓɌɞɜɌɞəɧɑ ɛɚ ɝɞɚɔɘɚɝɞɔ, Ɍ 

ɞɌɖɒɑ ɛɚɓɎɚɗɫɪɞ ɜɌɝɤɔɜɔɞɨ ɝɛɑɖɞɜ ɛɚɜɌɒɑəɔɕ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ, ɛɚɐɗɑɒɌɥɑɏɚ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɔ. Ȼɚɐ ɏɔɍɜɔɐəɧɘɔ ɚɛɑɜɌɢɔɫɘɔ ɘɧ ɛɚɐɜɌ-

ɓɟɘɑɎɌɑɘ ɚɐəɚɘɚɘɑəɞəɚɑ ɛɜɔɘɑəɑəɔɑ ɚɞɖɜɧɞɚɕ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɔ ɩəɐɚɎɌɝɖɟɗɫɜəɚɕ ɞɑɡəɔɖɔ. 
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ȶȬȼȰȴȺȷȺȯȴɋ ȴ ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ - ȺȰȹȺ ȭȱȳ  

ȰȼȿȯȺȯȺ ȹȱȮȺȳȸȺȲȹȺ 

 

ȽɑɐɚɎ Ȯ.Ȼ. 
 

ɚɎɜɑɘɑəəɌɫ ɖɌɜɐɔɚɗɚɏɔɫ əɑɘɧɝɗɔɘɌ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɐɌɎəɚ ɓɌɜɑɖɚɘɑəɐɚɎɌɗɌ ɝɑɍɫ ɖɌɖ ɚɐɔə ɔɓ 

ɏɗɌɎəɧɡ ɘɑɞɚɐɚɎ ɎɧɍɚɜɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɟ ɝ ɝɑɜɐɑɣəɚɕ 

ɛɌɞɚɗɚɏɔɑɕ. ȶɌɖɔɑ əɚɎɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɉɁȺ-ȶȯ ɛɚɫɎɗɫɪɞɝɫ Ɏ ɌɜɝɑəɌɗɑ ɎɜɌɣɌ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ? ȶɌɖ ɜɑɓɟɗɨɞɌɞɧ ɉɁȺ-ȶȯ-ɔɝɝɗɑɐɚɎɌəɔɫ ɐɚɛɚɗəɫɪɞɝɫ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ? Ƚɑɏɚɐəɫɤəɔɕ ɘɌɝɞɑɜ-ɖɗɌɝɝ ɐɌɝɞ ɚɞɎɑɞɧ əɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɉɁȺ-ȶȯ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ,  ɖɌɜɐɔɚ-

ɗɚɏɔɫ. 

 

CARDIOLOGY AND BEAM DIAGNOSTICS - ONE WITHOUT THE OTHER  

IS IMPOSSIBLE 

 

Sedov  V.P. 
 

odern cardiology is impossible without application of radiologic diagnostics. Ultr a-

sound is established as one of  the main methods of choice in the evaluation of p a-

tients with heart diseases. What are the new opportunities of echocardiography, 

those appear in the arsenal of medical radiologic diagnostics? How the results of echocard i-

ography complement other methods o f radiologic diagnostics? Present workshop will provide 

answers to these and other questions.  

 

Keywords:  echocardiography , ultrasound, cardiology  
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ȸɌɝɞɑɜ-ɖɗɌɝɝ.   ȶȬȼȰȴȺȷȺȯȴɋ ȴ ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ - ȺȰȹȺ ȭȱȳ ȰȼȿȯȺȯȺ ȹȱȮȺȳȸȺȲȹȺ 

Ȱɗɫ ɓɌɛɟɝɖɌ ɛɜɑɓɑəɞɌɢɔɔ əɌɒɘɔɞɑ əɌ ɗɪɍɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɜɑɓɑəɞɌɢɔɔ, ɣɞɚɍɧ ɚəɌ ɓɌɏɜɟɓɔɗɌɝɨ (ɑɝɗɔ Ȯɧ ɛɜɚɝɘɌɞɜɔɎɌ-

ɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚɖɌɗɨəɚɏɚ 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 əɔɒəɪɪ ɖɗɌ-

Ɏɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

ȱɝɗɔ ɟ ȮɌɝ əɑ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝ ð ɟɝɞɌəɚɎɔɞɑ Adobe Flash Player: 

http://get.adobe.com/ru/flashplayer/  
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ȺɄȴȭȶȴ Ȼȼȴ ȶȾ-ȶȺȼȺȹȬȼȺȯȼȬɀȴȴ ȴ ȶȬȶ ȴɁ ȴȳȭȱȲȬȾɈ 

 

Ƚɔəɔɢɧə Ȯ.ȱ. 
 

ɝɑɘ əɌɘ ɔɓɎɑɝɞəɚ, ɖɌɖɚɏɚ ɟɜɚɎəɫ ɜɌɓɎɔɞɔɫ ɐɚɝɞɔɏɗɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ. ȼɌɝɢɎɑɞ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ 

ɚɞɖɜɧɗ əɚɎɟɪ ɩɜɟ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɍɚɗɑɓəɑɕ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ. ȶɚɗɔɣɑɝɞɎɚ ɛɜɚɎɚ-

ɐɔɘɧɡ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɕ Ɏɚ Ɏɝɑɘ ɘɔɜɑ ɜɌɝɞɑɞ ɝ ɖɌɒɐɧɘ ɏɚɐɚɘ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɖɌɒ-

ɐɧɕ ɘɑɞɚɐ ɚɍɗɌɐɌɑɞ ɝɎɚɔɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ, Ɍ ɚɍɦɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɘɚɒɑɞ ɝɚɓɐɌɎɌɞɨ ɞɜɟɐəɚɝɞɔ Ɏ ɑɬ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌɒɑ ɟ ɚɛɧɞəɚɏɚ ɝɛɑɢɔɌɗɔɝɞɌ. ȶɌɖɔɑ 

ɚɝəɚɎəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɤɔɍɖɔ ɛɜɔ ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɔ? ȶɌɖ ɔɡ ɔɓɍɑɒɌɞɨ? Ⱥɍ ɩɞɚɘ 

ɔ ɍɟɐɑɞ Ɏɑɝɞɔɝɨ ɜɑɣɨ Ɏ ɝɑɏɚɐəɫɤəɑɘ ɘɌɝɞɑɜ-ɖɗɌɝɝɑ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȶȾ-ɖɚɜɚəɌɜɚɏɜɌɠɔɫ, ȶȾ-

ɌəɏɔɚɏɜɌɠɔɫ, ɚɤɔɍɖɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ, ɛɜɚɝɛɑɖɞɔɎəɌɫ ɝɔəɡɜɚəɔɓɌɢɔɫ, ɜɑɞɜɚ-
ɝɛɑɖɞɔɎəɌɫ ɝɔəɡɜɚəɔɓɌɢɔɫ, ɔəɞɑɜɌɞɔɎəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ  

 

PITFALLS IN CT CORONARY ANGIOGRAPHY AND HOW TO AVOID  THEM 

 

Sinitsyn V.E. 
 

e all know  that the level of development , reached  by  computed tomography  (CT) 

and, in particular, CT coronary angiography in recent years  is extremely high . The 

blossoming  of CT angiography has opened a new era in the diagnosis of heart and 

blood vessels diseases . Number of CT coronary angiography , performed all over the world , is 

increasing every year. However, each method has its limitations, and the amount of diagno s-

tic information may be difficult to interpret , even by an experienced radiologist . What are the 

maj or diagnostic pitfalls  in CT coronary angiography? How to avoid them? These topics will 

be discussed in  the present  master class.  

 

Keywords : CT, CT coronary angiography, CT angiography, pitfalls  of interpr e-
tation, prospective timing, retrospective synchron ization , in tera ctive reconstruction . 
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ȸɌɝɞɑɜ-ɖɗɌɝɝ.  ȺɄȴȭȶȴ Ȼȼȴ ȶȾ-ȶȺȼȺȹȬȼȺȯȼȬɀȴȴ ȴ ȶȬȶ ȴɁ ȴȳȭȱȲȬȾɈ 

Ȱɗɫ ɓɌɛɟɝɖɌ ɛɜɑɓɑəɞɌɢɔɔ əɌɒɘɔɞɑ əɌ ɗɪɍɚɑ ɘɑɝɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɜɑɓɑəɞɌɢɔɔ, ɣɞɚɍɧ ɚəɌ ɓɌɏɜɟɓɔɗɌɝɨ (ɑɝɗɔ Ȯɧ ɛɜɚɝɘɌɞɜɔɎɌ-

ɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚɖɌɗɨəɚɏɚ 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 əɔɒəɪɪ ɖɗɌ-

Ɏɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

ȱɝɗɔ ɟ ȮɌɝ əɑ ɚɞɚɍɜɌɒɌɑɞɝɫ ɘɌɝɞɑɜ-ɖɗɌɝɝ ð ɟɝɞɌəɚɎɔɞɑ Adobe Flash Player: 

http://get.adobe.com/ru/flashplayer/  
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