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ȿɎɌɒɌɑɘɧɑ ɖɚɗɗɑɏɔ! 

ȹɌɝɞɚɫɥɔɕ əɚɘɑɜ əɌɟɣəɚɏɚ ɩɗɑɖɞɜɚəəɚɏɚ ɒɟɜəɌɗɌ ɛɚɝɎɫɥɑə 

ɌɖɞɟɌɗɨəɧɘ ɎɚɛɜɚɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌ-

ɐɔɚɗɚɏɔɔ Ɏ ɚəɖɚɗɚɏɔɔ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ ɟɝɞɚɕɣɔɎɚ ɓɌəɔɘɌɪɞ Ɏ ȼɚɝɝɔɔ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɝɜɑɐɔ ɛɜɔɣɔə 

ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ ɔ ɔɡ ɟɐɑɗɨəɧɕ Ɏɑɝ Ɏ ɚɍɥɑɕ ɑɑ ɝɞɜɟɖɞɟɜɑ ɝɚ-

ɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 14%. Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɚɛɜɑɐɑɗɫɪ-

ɥɔɡ ɛɜɚɏəɚɓ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɫɎɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɖ ɘɚɘɑəɞɟ ɑɏɚ ɚɍəɌɜɟɒɑəɔɫ. ȭɚɗɑɑ 

ɣɑɘ ɟ 40% ɎɛɑɜɎɧɑ ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ ɎɧɫɎ-

ɗɫɑɞɝɫ III-IV ɝɞɌɐɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɣɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ Ɏɧɝɚɖɔɕ (27,4%) 

ɛɚɖɌɓɌɞɑɗɨ ɚɐəɚɏɚɐɔɣəɚɕ ɗɑɞɌɗɨəɚɝɞɔ. Ȼɚ ɐɌəəɧɘ ɝɞɌɞɔɝɞɔɖɔ, 

ɟɗɟɣɤɑəɔɑ ɎɧɫɎɗɫɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ əɌ 

ɜɌəəɔɡ (I-II) ɝɞɌɐɔɫɡ ɛɚɓɎɚɗɔɞ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɧɝɔɞɨ ɛɚɖɌɓɌɞɑɗɨ 

ɛɫɞɔɗɑɞəɑɕ ɎɧɒɔɎɌɑɘɚɝɞɔ ɍɚɗɨəɧɡ. ȬəɌɗɔɓ ɘɔɜɚɎɧɡ ɔ ɜɚɝɝɔɕɝɖɔɡ 

ɞɑəɐɑəɢɔɕ Ɏɗɔɫəɔɫ ɖɌɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɖɔ, ɝɎɚɑɎɜɑɘɑəəɚɝɞɔ əɌɣɌɗɌ 

ɗɑɣɑəɔɫ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɛɑɜɝɛɑɖɞɔɎɧ ɛɜɑ-

ɚɐɚɗɑəɔɫ əɑɍɗɌɏɚɛɚɗɟɣəɚɕ ɝɔɞɟɌɢɔɔ Ɏ ɚəɖɚɗɚɏɔɔ əɌɡɚɐɫɞɝɫ, Ɏ ɞɚɘ 

ɣɔɝɗɑ, ɔ Ɏ ɛɗɚɝɖɚɝɞɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟ-

ɡɚɗɑɕ:  

ñ ɜɌəəɑɑ ɔɗɔ ɐɚɖɗɔəɔɣɑɝɖɚɑ ɎɧɫɎɗɑəɔɑ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ ɛɜɔ ɛɜɌɎɔɗɨəɚɘ ɗɑɣɑəɔɔ  ɏɌɜɌəɞɔɜɟɑɞ ɛɚɐɌɎɗɫɪɥɑɘɟ ɍɚɗɨɤɔə-

ɝɞɎɟ ɛɌɢɔɑəɞɚɎ ɎɧɓɐɚɜɚɎɗɑəɔɑ;  

ñ ɐɗɫ ɎɧɍɚɜɌ ɜɌɢɔɚəɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ 

ɔɘɑɑɞ ɗɚɖɚɜɑɏɔɚəɌɜəɌɫ ɔ ɚɍɥɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ (ɛɜɔɗɑɒɌɥɔɑ ɔ ɚɞɐɌɗɑəəɧɑ ɚɜɏɌəɧ ɔ ɞɖɌəɔ, ɘɌɏɔ-

ɝɞɜɌɗɨəɧɑ ɝɚɝɟɐɧ, ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɖɚɗɗɑɖɞɚɜɧ); 

ñ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɛɜɚɞɔɎɚɚɛɟɡɚɗɑɎɚɏɚ ɗɑɣɑəɔɫ əɑɘɧɝɗɔɘɧ 

ɍɑɓ ɐɚɖɌɓɌɞɑɗɨəɚ ɞɚɣəɚɕ ɚɢɑəɖɔ ɑɏɚ ɩɠɠɑɖɞɔɎəɚɝɞɔ; 

ñ ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɍɚɗɨəɧɑ ɣɌɝɞɚ ɝɞɜɌɐɌɪɞ ɝɚɛɟɞɝɞɎɟɪɥɔɘɔ əɑɚə-

ɖɚɗɚɏɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ, ɖɚɞɚɜɧɑ ɚɖɌɓɧɎɌɪɞ ɝɟɥɑɝɞɎɑəəɚɑ 

Ɏɗɔɫəɔɑ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ, ɞɌɖɞɔɖɟ ɔ ɝɚɐɑɜɒɌəɔɑ ɛɜɚɞɔ-

ɎɚɚɛɟɡɚɗɑɎɚɏɚ ɗɑɣɑəɔɫ. 

Ȯɝɑ ɛɑɜɑɣɔɝɗɑəəɧɑ ɠɌɖɞɚɜɧ Ɏɗɔɫəɔɫ ɛɜɑɐɚɛɜɑɐɑɗɫɪɞ ɎɌɒ-

əɑɕɤɟɪ ɜɚɗɨ ɝɚɎɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɚəɖɚɗɚ-

ɏɔɔ, ɛɚɝɖɚɗɨɖɟ ɍɚɗɑɑ 60% ɚɍɦɑɘɌ ɔəɠɚɜɘɌɢɔɔ, əɑɚɍɡɚɐɔɘɚɕ ɐɗɫ 

ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɫ ɚ Ɏɚɓɘɚɒəɚɝɞɔ, ɞɌɖɞɔɖɑ ɔ ɝɞɜɌɞɑɏɔɔ ɗɑɣɑəɔɫ, 

ɚɍɑɝɛɑɣɔɎɌɪɞ ɗɟɣɑɎɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɞɑɡəɚɗɚɏɔɔ. 

Ȯ ɩɞɚɘ əɚɘɑɜɑ ɒɟɜəɌɗɌ, ȿɎɌɒɌɑɘɧɑ ɖɚɗɗɑɏɔ, Ȯɧ əɌɕɐɑɞɑ ɐɗɫ 

ɝɑɍɫ ɘəɚɏɚ əɚɎɚɕ, ɔəɞɑɜɑɝəɚɕ ɔ ɛɚɗɑɓəɚɕ ɔəɠɚɜɘɌɢɔɔ, ɛɚɝɎɫɥɑə-

əɚɕ Ɏɚɓɘɚɒəɚɝɞɫɘ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɔ ɗɑɣɑɍəɧɡ ɘɑɞɚɐɔɖ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ Ɏ 

ɚəɖɚɗɚɏɔɔ. Ȳɐɟ ȮɌɤɔɡ ɚɞɓɧɎɚɎ, ɛɜɑɐɗɚɒɑəɔɕ ɔ ɛɚɒɑɗɌəɔɕ, ɖɚɞɚ-

ɜɧɑ, ɟɎɑɜɑə, ɍɟɐɟɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɚɛɞɔɘɔɓɌɢɔɔ ɐɌɗɨəɑɕɤɑɕ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɨɝɖɚɕ ɔ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɍɚɞɧ əɌɤɑɏɚ ɛɜɚɠɑɝɝɔ-

ɚəɌɗɨəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ. 

Ƀɗɑə-ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȸȹ,  

ɛɜɚɠɑɝɝɚɜ, ɗɌɟɜɑɌɞ ɛɜɑɘɔɔ  

ȻɜɌɎɔɞɑɗɨɝɞɎɌ ȼɀ Ɏ ɚɍɗɌɝɞɔ  

əɌɟɖɔ ɔ ɞɑɡəɔɖɔ, ɜɟɖɚɎɚɐɔɞɑɗɨ 

ɚɞɐɑɗɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ  

ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ,   

ɓɌɘɑɝɞɔɞɑɗɨ ɐɔɜɑɖɞɚɜɌ ȹȴȴȶȺ  

ɀȯȭȿ ȼȺȹɂ ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ  

ȼȬȸȹ ɛɚ əɌɟɣəɚɕ ɜɌɍɚɞɑ.                Ȱɚɗɏɟɤɔə ȭ.ȴ. 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  7 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ȺȭȱȽȻȱɃȱȹȴȱ ȼȬȰȴȬɂȴȺȹȹȺȵ ȭȱȳȺȻȬȽȹȺȽȾȴ Ȯ ȼȱȹȾȯȱȹȺȮȽȶȺȵ  

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ ȴ ȴȹȾȱȼȮȱȹɂȴȺȹȹȺȵ ȼȬȰȴȺȷȺȯȴȴ 
 

ȹɌɜɖɑɎɔɣ ȭ.ɋ., Ȱɚɗɏɟɤɔə ȭ.ȴ. 

 
ɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ  ɛɜɚɍɗɑɘɧ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔɌ-

ɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɌɢɔɑəɞɚɎ ɔ  ɛɑɜɝɚəɌɗɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɔ ɗɑɣɑɍəɚɘ 

ɛɜɔɘɑəɑəɔɔ ɛɜɚɢɑɐɟɜ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑə-

ɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ. ȼɌɝɝɘɚɞɜɑəɧ ɚɝəɚɎəɧɑ ɠɔɓɔɣɑɝɖɔɑ ɔ ɖɗɔəɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ, Ɏɗɔ-

ɫɪɥɔɑ əɌ ɟɜɚɎɑəɨ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɛɑɜɝɚəɌɗɌ. ȻɜɑɐɝɞɌɎɗɑəɧ ɗɔɞɑɜɌɞɟɜəɧɑ ɐɌə-

əɧɑ ɛɚ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ  əɌ ɛɌɢɔɑəɞɚɎ ɔ ɛɑɜɝɚəɌɗ ɛɜɔ ɟɖɌɓɌəəɧɡ ɛɜɚɢɑɐɟɜɌɡ. ȻɜɔɎɑ-

ɐɑəɧ ɖɚəɖɜɑɞəɧɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɝəɔɒɑəɔɪ ɐɚɓ ɘɑɐɔɢɔəɝɖɚɏɚ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɚɍɗɟɣɑəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ əɚɜɘɌɞɔɎəɧɘɔ ɐɚɖɟɘɑəɞɌɘɔ ȼɚɝɝɔɔ ɔ  ɘɑɒɐɟəɌɜɚɐəɧɡ ɚɜ-

ɏɌəɔɓɌɢɔɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɐɔɌɢɔɚəəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ, ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɜɌɐɔɚɗɚɏɔɫ, ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ, ɐɚɓɧ ɘɑɐɔ-
ɢɔəɝɖɚɏɚ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ. 

 

RADIATION SAFETY ASSURANCE IN COMPUTED TOMOGRAPHY AND  

INTERVENTIONAL RADIOLOGY 

 

Narkevich B. YA., Dolgushin B.I. 
 

e analyzed the problem of patient and personnel radiation safety assurance when 

using computed tomography and interventiona l radiology for diagnostic and the r-

apeutic procedures. The basic physical and clinical factors that influence the level 

of exposure were considered. Literature data on patient and personnel radiation exposure 

has been presented. Guidelines for reducing pat ient and personnel radiation exposure a c-

cording to the normative Russian and international documents have been provided.   

 
Keywords: radiation safety, computed tomography, interventional radiology, 

radiation exposure, patient and personnel radiation dose  
 
 

 
ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ Ɏ  ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ  ɞɌɖɔɡ Ɏɧɝɚɖɔɡ ɘɑɐɔɢɔəɝɖɔɡ 
ɞɑɡəɚɗɚɏɔɕ, ɖɌɖ ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɔ  ɔəɞɑɜɎɑəɢɔ-

ɚəəɌɫ  ɜɌɐɔɚɗɚɏɔɫ (ȴȼ) ɛɚɐ ɜɑəɞɏɑəɚɎɝɖɔɘ ɖɚə-

ɞɜɚɗɑɘ, ɚɞəɚɝɔɞɝɫ  ɚɍɑɝɛɑɣɑəɔɑ ɜɌɐɔɌɢɔɚəəɚɕ 

ɍɑɓɚɛɌɝəɚɝɞɔ (ȼȭ) ɛɌɢɔɑəɞɚɎ ɔ ɛɑɜɝɚəɌɗɌ. ɉɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ ɖɌɖ ɓəɌɣɔɞɑɗɨəɧɘ ɜɚɝɞɚɘ ɣɌɝɞɚɞɧ 
ɛɜɚɎɑɐɑəɔɫ ɛɚɐɚɍəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɞɌɖ ɔ 

ɚɍɚɝɞɜɑəɔɑɘ ɎəɔɘɌəɔɫ ɤɔɜɚɖɚɕ ɚɍɥɑɝɞɎɑəəɚ-

ɝɞɔ ɖ ɛɜɚɍɗɑɘɑ ɚɍɑɝɛɑɣɑəɔɫ ȼȭ əɌɝɑɗɑəɔɫ Ɏ ɢɑ-

ɗɚɘ ɚɞ ɗɪɍɧɡ ɔɝɞɚɣəɔɖɚɎ ɚɍɗɟɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ ɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯ ȼɚɝɝɔɔ 
ɐɌəəɌɫ ɝɔɞɟɌɢɔɫ ɟɝɟɏɟɍɗɫɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ 

ɛɚɗəɚɕ əɑɏɜɌɘɚɞəɚɝɞɨɪ ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɗɪɐɑɕ ɛɚ ɐɌəəɚɕ ɛɜɚɍɗɑɘɑ.  

Ȼɚ   ɐɌəəɧɘ   ȸɑɒɐɟəɌɜɚɐəɚɏɚ    ɌɏɑəɞɝɞɎɌ    ɛɚ  

Ɍɞɚɘəɚɕ ɩəɑɜɏɔɔ (ȸȬȯȬȾɉ) ɔ ȹɌɟɣəɚɏɚ ɖɚɘɔɞɑ-

ɞɌ ȺȺȹ ɛɚ ɐɑɕɝɞɎɔɪ Ɍɞɚɘəɚɕ ɜɌɐɔɌɢɔɔ,  ɝɜɑɐ-
əɫɫ ɏɚɐɚɎɌɫ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɚɞ ɘɑɐɔɢɔəɝɖɚ-

ɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɖɌɒɐɚɏɚ ɒɔɞɑɗɫ ȳɑɘɗɔ ɎɚɓɜɚɝɗɌ 

ɝ 0,3  ɘȳɎ Ɏ 1993 ɏɚɐɟ ɐɚ 0,64  ɘȳɎ Ɏ 2008 ɏɚ-

ɐɟ[1]. Ȼɜɔ ɩɞɚɘ  ɚɝəɚɎəɚɕ ɎɖɗɌɐ Ɏ ɟɎɑɗɔɣɑəɔɑ 

ɝɜɑɐəɑɕ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ ɚɍɟɝɗɚɎɗɑə Ɏɝɑ ɍɚ-

ɗɑɑ ɤɔɜɚɖɔɘ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ ɜɑəɞɏɑ-
əɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ, ɛɜɑɒɐɑ Ɏɝɑɏɚ  ȶȾ ɔ ȴȼ.  

Ȯ ɣɌɝɞəɚɝɞɔ, Ɏ ȽɄȬ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɢɑɐɟɜ ȶȾ 

ɟɎɑɗɔɣɔɗɚɝɨ ɝ 13 ɘɗə ɓɌ 1990 ɏ. ɐɚ 62 ɘɗə ɓɌ 

2006 ɏ.  (ɔɓ əɔɡ - 7 ɘɗə ɟ ɐɑɞɑɕ), ɣɞɚ ɛɜɔɎɑɗɚ ɖ 

ɛɚɎɧɤɑəɔɪ ɝɜɑɐəɑɕ ɏɚɐɚɎɚɕ ɩɠɠɑɖɞɔɎəɚɕ ɐɚ-
ɓɧ ɐɚ 3,0 ɘȳɎ.  

ȾɌɖɚɕ ɜɚɝɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɚɞ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɍɟɝɗɚɎɗɑə əɑ ɞɚɗɨɖɚ ɜɌɝ-

ɤɔɜɑəɔɑɘ ɖɜɟɏɌ  ɖɗɔəɔɣɑɝɖɔɡ  ɛɚɖɌɓɌəɔɕ ɖ ɔɝ- 

Ȼ 

W 

ȶ 

ȷȱȶɂȴɋ 

ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ ɚə-

ɖɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɧɕ 

ɢɑəɞɜ ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ 

ȼȬȸȹè. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

Federal Stat e Institution 

çBlokhin Cancer Re-

search Center RAMSè. 

Moscow, Russia  
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ɛɚɗɨɓɚɎɌəɔɪ ȴȼ ɔ ȶȾ ɔ ɟɗɟɣɤɑəɔɑɘ  ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɝɚɎɜɑɘɑəəɚɕ ɌɛɛɌɜɌɞɟ-

ɜɧ, əɚ ɔ ɢɑɗɧɘ ɜɫɐɚɘ əɑɏɌɞɔɎəɧɡ ɠɌɖɞɚɜɚɎ. ȶ 

əɔɘ ɚɞəɚɝɔɞɝɫ əɑɚɛɜɌɎɐɌəəɚ ɔɓɍɧɞɚɣəɚɑ ɔɝ-
ɛɚɗɨɓɚɎɌəɔɑ ɝɜɑɐɝɞɎ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ ȶȾ. Ȼɚ ɚɢɑəɖɌɘ ɜɫɐɌ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ, ɐɚ 30 ð 50 %  ȶȾ ɛɚɗəɚɝɞɨɪ ɔɗɔ ɣɌɝɞɔɣəɚ 

əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɔɓɎɑɝɞəɚɘɟ ɛɜɔəɢɔɛɟ ALARA, 

Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɚɞɚɜɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɩɠɠɑɖɞ ɐɚɗɒɑə ɍɧɞɨ ɓɌɎɑɐɚɘɚ Ɏɧɤɑ, ɣɑɘ ɜɔɝɖ 
ɚɞɖɌɓɌ ɚɞ ɛɜɚɎɑɐɑəɔɫ ȶȾ ɔ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ 

ɜɌɐɔɌɢɔɚəəɚ-ɔəɐɟɢɔɜɚɎɌəəɧɡ ɛɚɜɌɒɑəɔɕ ɛɌ-

ɢɔɑəɞɌ ɝ ɟɣɑɞɚɘ ɝɞɚɔɘɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ  ɔ 

əɌɗɔɣɔɫ ɌɗɨɞɑɜəɌɞɔɎəɧɡ əɑɜɌɐɔɌɢɔɚəəɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɐɔəɌɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɣɑ-
ɝɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ [1]. Ȼɚɝɗɑɐəɔɑ ɐɌəəɧɑ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ ɛɜɔ ȶȾ ɝ ɛɚɎɧɤɑəəɧɘɔ 

ɐɚɓɌɘɔ ɚɍɗɟɣɑəɔɫ ɞɌɖɔɑ ɛɚɜɌɒɑəɔɫ ɝɞɌəɚɎɫɞɝɫ 

ɟɒɑ ɜɑɌɗɨəɧɘɔ [2]. 

Ȱɜɟɏɔɘ ɠɌɖɞɚɜɚɘ ɫɎɗɫɑɞɝɫ əɔɓɖɌɫ ɛɚɐ-

ɏɚɞɚɎɖɌ ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨɤɔəɝɞɎɌ ɜɑəɞɏɑəɚ-
ɗɚɏɚɎ Ɏ ɚɍɗɌɝɞɔ ɜɌɐɔɌɢɔɚəəɚɕ ɏɔɏɔɑəɧ Ɏɚɚɍɥɑ 

ɔ ɚɍɑɝɛɑɣɑəɔɫ  ȼȭ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɣɌɝɞəɚɝɞɔ. 

Ȼɜɔ ɩɞɚɘ ɞɌɖɌɫ ɝɔɞɟɌɢɔɫ ɔɘɑɑɞ ɘɑɝɞɚ əɑ ɞɚɗɨɖɚ 

ɟ əɌɝ Ɏ ɝɞɜɌəɑ, əɚ ɔ Ɏ ɓɌɜɟɍɑɒəɧɡ ɖɗɔəɔɖɌɡ. 

ȹɌɛɜɔɘɑɜ, ɛɜɔ ɚɛɜɚɝɑ 130 ɜɑəɞɏɑəɚɗɚɏɚɎ əɑ-
ɝɖɚɗɨɖɔɡ ɖɗɔəɔɖ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɍɧɗɔ 40 Ɏɑɐɟ-

ɥɔɡ ɝɛɑɢɔɌɗɔɝɞɚɎ  ɝ ɍɚɗɨɤɔɘ ɚɛɧɞɚɘ, Ɏɧɫɝəɔ-

ɗɚɝɨ, ɣɞɚ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ  ɚəɔ əɑ ɓəɌɪɞ ɚɝəɚɎ-

əɧɡ ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, əɑ ɓəɌɖɚɘɧ əɔ 

ɝ ɛɚəɫɞɔɫɘɔ ɜɌɐɔɌɢɔɚəəɚɏɚ ɜɔɝɖɌ, əɔ ɝ ɩɗɑ-
ɘɑəɞɌɜəɧɘɔ ɘɑɜɌɘɔ ɛɚ ɚɍɑɝɛɑɣɑəɔɪ ȼȭ ɛɌɢɔ-

ɑəɞɚɎ ɔ ɛɑɜɝɚəɌɗɌ [3].  

Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɜɌɝɝɘɚɞɜɔɘ əɌɔɍɚɗɑɑ 

ɎɌɒəɧɑ ɛɚɗɚɒɑəɔɫ  ɛɚ ȼȭ ɔ   ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɞɜɑɍɚɎɌəɔɫ əɚɜɘɌɞɔɎəɧɡ ɐɚɖɟɘɑəɞɚɎ ɖ ɚɍɑɝɛɑ-

ɣɑəɔɪ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ ɛɌɢɔɑəɞɚɎ ɔ ɛɑɜ-

ɝɚəɌɗɌ Ɏ  ȶȾ ɔ ȴȼ. 

Ȱɚɓɔɘɑɞɜɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɜɌɐɔɌɢɔɚə-

əɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ. 
ȼɑəɞɏɑəɚɎɝɖɔɑ ɞɜɟɍɖɔ ɝɚɎɜɑɘɑəəɧɡ Ɍɛ-

ɛɌɜɌɞɚɎ ɔ ɞɚɘɚɏɜɌɠɚɎ ɔɝɛɟɝɖɌɪɞ ɛɚɞɚɖ ɔɚəɔ-
ɓɔɜɟɪɥɔɡ ɠɚɞɚəɚɎ, ɖɚɞɚɜɧɑ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ 

ɝ ɎɑɥɑɝɞɎɚɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɝ ɍɔɚɗɚɏɔɣɑɝɖɔɘɔ  

ɞɖɌəɫɘɔ. ɉəɑɜɏɑɞɔɣɑɝɖɔɕ ɝɛɑɖɞɜ ɜɑəɞɏɑəɚɎɝɖɚ-

ɏɚ ɔɓɗɟɣɑəɔɫ ɔɘɑɑɞ Ɏɔɐ əɑɛɜɑɜɧɎəɚɕ ɖɚɗɚɖɚɗɚ-

ɚɍɜɌɓəɚɕ  ɖɜɔɎɚɕ (ȼɔɝ. 1).  
ȻɜɌɎɌɫ ɏɜɌəɔɢɌ ɝɛɑɖɞɜɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɩəɑɜɏɔɔ ɠɚɞɚəɚɎ, ɎɑɗɔɣɔəɌ ɖɚ-

ɞɚɜɚɕ ɝɚɎɛɌɐɌɑɞ ɝɚ ɓəɌɣɑəɔɑɘ əɌɛɜɫɒɑəɔɫ əɌ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ (ɚɍɧɣəɚ 100 ð 130 ɖɩȮ, 

ɛɜɔ ɘɌɘɘɚɏɜɌɠɔɔ - 25ð30 ɖɩȮ), Ɍ ɛɚɗɚɒɑəɔɑ 

ɗɑɎɚɕ ɏɜɌəɔɢɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɘɌɞɑɜɔɌɗɚɘ ɔ 
ɞɚɗɥɔəɚɕ ɟɝɞɌəɚɎɗɑəəɚɏɚ əɌ ɞɜɟɍɖɑ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɠɔɗɨɞɜɌ (ɚɍɧɣəɚ 10 ð 20 ɖɩȮ).  Ȼɜɔ 

əɌɛɜɫɒɑəɔɔ əɌ ɞɜɟɍɖɑ Ɏɧɤɑ 90 ð 100 ɖȮɛ  (ɞ.ɑ. 

Ɏ ɛɔɖɑ Ɏɧɛɜɫɘɗɑəəɚɏɚ əɌɛɜɫɒɑəɔɫ) əɌ əɑɛɜɑ-

ɜɧɎəɚɘ ɝɛɑɖɞɜɑ ɎɚɓəɔɖɌɪɞ ɟɓɖɔɑ ɛɔɖɔ ɡɌɜɌɖ-
ɞɑɜɔɝɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɎɚɗɨɠɜɌɘɌ, ɔɓ ɖɚɞɚ-

ɜɚɏɚ ɚɍɧɣəɚ ɔɓɏɚɞɚɎɗɫɪɞ Ɍəɚɐ ɞɜɟɍɖɔ. Ȼɜɔ ɛɚ-

Ɏɧɤɑəɔɔ əɌɛɜɫɒɑəɔɫ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ 

ɘɌɖɝɔɘɌɗɨəɌɫ ɩəɑɜɏɔɫ ɔɓɗɟɣɑəɔɫ ɛɚ ɚɝɔ Ɍɍɝ-

ɢɔɝɝ ɝɐɎɔɏɌɑɞɝɫ ɎɛɜɌɎɚ, Ɏ ɝɛɑɖɞɜɑ ɛɚɫɎɗɫɪɞɝɫ 

əɚɎɧɑ ɗɔəɔɔ ɡɌɜɌɖɞɑɜɔɝɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. 
Ȼɜɔ ɟɎɑɗɔɣɑəɔɔ ɞɚɖɌ ɣɑɜɑɓ ɞɜɟɍɖɟ ɠɚɜɘɌ ɝɛɑɖ-

ɞɜɌ əɑ ɔɓɘɑəɫɑɞɝɫ, Ɍ ɝɌɘ ɝɛɑɖɞɜ ɛɜɚɛɚɜɢɔɚ-

əɌɗɨəɚ ɞɚɖɟ ɎɚɓɜɌɝɞɌɑɞ ɛɚ ɚɝɔ ɚɜɐɔəɌɞ, ɡɌɜɌɖ-

ɞɑɜɔɓɟɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɟɎɑɗɔɣɑəɔɑ ɩɖɝɛɚɓɔ-

ɢɔɔ, ɖɚɞɚɜɌɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɜɚɔɓɎɑɐɑəɔɑ 
ɞɚɖɌ, ɛɜɚɡɚɐɫɥɑɏɚ ɣɑɜɑɓ ɞɜɟɍɖɟ, ɔ ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɚɝɞɔ ɚɍɗɟɣɑəɔɫ, ɔ ɔɓɘɑɜɫɑɞɝɫ Ɏ ɑɐɔəɔɢɌɡ 

ɘȬɝ. Ȼɜɔ ɎɎɑɐɑəɔɔ ɘɑɞɌɗɗɔɣɑɝɖɚɏɚ ɠɔɗɨɞɜɌ Ɏ 

ɛɟɣɚɖ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ əɔɓɖɚɩəɑɜɏɑ-

ɞɔɣɑɝɖɌɫ (çɘɫɏɖɌɫè) ɣɌɝɞɨ ɝɛɑɖɞɜɌ ɛɚɐɌɎɗɫɑɞɝɫ, 

ɞɚɏɐɌ ɖɌɖ ɎɧɝɚɖɚɩəɑɜɏɑɞɔɣɑɝɖɌɫ (çɒɑɝɞɖɌɫè) 
ɣɌɝɞɨ ɚɝɞɌɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɍɑɓ ɔɓɘɑəɑəɔɫ.   

ȾɌɖɚɑ ɛɚɐɌɎɗɑəɔɑ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ 

əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɌ, ɛɚɝɖɚɗɨɖɟ  ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɠɔɗɨɞɜɌ çɘɫɏɖɔɑè ɠɚɞɚəɧ ɛɚɏɗɚɥɌɪɞɝɫ Ɏ 

ɞɑɗɑ ɛɌɢɔɑəɞɌ, əɑ Ɏɧəɚɝɫ ɔɓ əɑɏɚ əɔɖɌɖɚɕ ɛɚ-
ɗɑɓəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ.  

ȼɑəɞɏɑəɚɎɝɖɔɑ ɠɚɞɚəɧ ɟɖɌɓɌəəɚɏɚ ɐɔɌ-

ɛɌɓɚəɌ ɩəɑɜɏɔɔ ɌɖɞɔɎəɚ ɎɓɌɔɘɚɐɑɕɝɞɎɟɪɞ ɝ 

ɌɞɚɘɌɘɔ ɞɑɡ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ, ɔɓ ɖɚɞɚɜɧɡ 

ɝɚɝɞɚɔɞ ɚɍɗɟɣɌɑɘɧɕ ɚɍɦɑɖɞ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɝ 

ɍɔɚɗɚɏɔɣɑɝɖɔɘɔ ɞɖɌəɫɘɔ. ȾɌɖɚɑ ɎɓɌɔɘɚɐɑɕ-
ɝɞɎɔɑ ɛɜɚɔɝɡɚɐɔɞ ɛɚɝɜɑɐɝɞɎɚɘ ɞɜɑɡ ɠɟəɐɌɘɑə-

ɞɌɗɨəɧɡ ɠɔɓɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ:  

¶ ɖɚɏɑɜɑəɞəɚɑ ɜɌɝɝɑɔɎɌəɔɑ ɠɚɞɚəɚɎ ɝ ɔɓ-
ɘɑəɑəɔɑɘ əɌɛɜɌɎɗɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɔɓɗɟɣɑəɔɫ  ɍɑɓ ɔɓɘɑəɑəɔɫ ɝɎɚɑɕ ɩəɑɜɏɔɔ 

(ɜɑɗɑɑɎɝɖɚɑ ɜɌɝɝɑɔɎɌəɔɑ); 

¶ əɑɖɚɏɑɜɑəɞəɚɑ ɜɌɝɝɑɔɎɌəɔɑ ɠɚɞɚəɚɎ ɝ 
ɔɓɘɑəɑəɔɑɘ əɌɛɜɌɎɗɑəɔɫ ɔ ɝ ɛɚɞɑɜɑɕ 
ɣɌɝɞɔ ɝɎɚɑɕ ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɩəɑɜɏɔɔ 

(ɖɚɘɛɞɚəɚɎɝɖɚɑ ɜɌɝɝɑɔɎɌəɔɑ); 

¶ ɠɚɞɚɩɗɑɖɞɜɔɣɑɝɖɚɑ ɛɚɏɗɚɥɑəɔɑ ɠɚɞɚəɚɎ.  

 

ȼɔɝ. 1.  ȯɜɌɠɔɖ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɛɑɖɞɜɌ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ.                                             

1 - Ƚɛɑɖɞɜ əɌ Ɍəɚɐɑ. 2 -  Ȼɚɝɗɑ Ɏɧɡɚɐəɚɏɚ ɚɖəɌ ɞɜɟɍ-

ɖɔ (ɝɚɍɝɞɎɑəəɌɫ ɠɔɗɨɞɜɌɢɔɫ). 3 - Ȼɚɝɗɑ ɐɚɍɌɎɚɣəɚɏɚ 

ɠɔɗɨɞɜɌ (ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɠɔɗɨɞɜɌɢɔɫ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ȯ ɜɑɓɟɗɨɞɌɞɑ Ɏɞɚɜɚɏɚ ɔ ɞɜɑɞɨɑɏɚ ɟɖɌɓɌə-

əɧɡ ɛɜɚɢɑɝɝɚɎ  ɛɜɚɔɝɡɚɐɔɞ ɛɚɏɗɚɥɑəɔɑ ɩəɑɜɏɔɔ 
ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ Ɏɚɓ-

əɔɖəɚɎɑəɔɪ Ɏ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɞɖɌəɫɡ ɜɌɓɗɔɣəɧɡ 

ɜɌɐɔɌɢɔɚəəɚ-ɔəɐɟɢɔɜɚɎɌəəɧɡ ɩɠɠɑɖɞɚɎ, Ɍ 

ɞɌɖɒɑ ɗɑɒɔɞ Ɏ ɚɝəɚɎɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ.  
ȺɝəɚɎəɚɕ ɠɔɓɔɣɑɝɖɚɕ ɘɑɜɚɕ ɞɌɖɚɏɚ ɜɌ-

ɐɔɌɢɔɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɫɎɗɫɑɞɝɫ ɐɚɓɌ ɔɓɗɟ-

ɣɑəɔɫ. Ȯ ɜɌɐɔɌɢɔɚəəɚɕ ɏɔɏɔɑəɑ, Ɍ ɞɌɖɒɑ  Ɏ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ȴȼ, 

ɚɍɧɣəɚ ɛɚɗɨɓɟɪɞɝɫ ɝɗɑɐɟɪɥɔɘɔ ɠɔɓɔɣɑɝɖɔɘɔ 

ɎɑɗɔɣɔəɌɘɔ ɐɚɓɧ ɔɓɗɟɣɑəɔɫ. 
Å ȻɚɏɗɚɥɑəəɌɫ ɐɚɓɌ. ȺəɌ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɚɞəɚɤɑəɔɑ ɛɚɏɗɚɥɑəəɚɕ Ɏ ɚɍɗɟɣɌɑɘɚɘ 

ɎɑɥɑɝɞɎɑ ɩəɑɜɏɔɔ ɔɓɗɟɣɑəɔɫ ɖ ɘɌɝɝɑ ɩɞɚɏɚ Ɏɑ-

ɥɑɝɞɎɌ. Ȯ ɘɑɒɐɟəɌɜɚɐəɚɕ ɝɔɝɞɑɘɑ ɠɔɓɔɣɑɝɖɔɡ 

ɑɐɔəɔɢ Ƚȴ ɑɐɔəɔɢɑɕ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ ɫɎɗɫɑɞ-
ɝɫ 1 ȯɜɑɕ. Ȼɜɔ ɩɞɚɘ 1 ȯɜ = 1 Ȱɒ/ɖɏ. Ȼɚɏɗɚɥɑə-

əɧɑ ɐɚɓɧ Ɏ ɘɑɐɔɢɔəɑ ɣɌɥɑ Ɏɝɑɏɚ ɔɝɛɚɗɨɓɟɪɞ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ, ɛɜɚɎɑɐɑəɔɫ ɔ ɖɚəɞɜɚɗɫ ɗɟ-

ɣɑɎɚɕ ɞɑɜɌɛɔɔ ɍɚɗɨəɧɡ, ɜɑɒɑ ð ɐɗɫ ɚɢɑəɖɔ ɚɜ-

ɏɌəəɧɡ ɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɐɚɓ ɚɍɗɟɣɑəɔɫ Ɏ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ. Å ɉɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ. ɉɞɚ - ɛɜɚɔɓ-
Ɏɑɐɑəɔɑ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ  ɔ, ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ, 

ɖɚɩɠɠɔɢɔɑəɞɌ ɖɌɣɑɝɞɎɌ ɔɓɗɟɣɑəɔɫ. Ȱɗɫ ɠɚɞɚ-

əɚɎ ɔ ɩɗɑɖɞɜɚəɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɐɗɫ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, ɖɚɩɠɠɔɢɔɑəɞ ɖɌɣɑɝɞɎɌ ɛɜɔ-

əɫɞ ɜɌɎəɧɘ 1. ȱɐɔəɔɢɑɕ ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɧ 

ɫɎɗɫɑɞɝɫ ȳɔɎɑɜɞ (ȳɎ). ɋɝəɚ, ɣɞɚ ɐɗɫ ɜɑəɞɏɑəɚɎ-
ɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ 1 ȳɎ = 1 ȯɜ. ɉɖɎɔɎɌɗɑəɞəɌɫ ɐɚ-

ɓɌ ɚɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɟɜɚɎəɑɕ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ ɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɜɑəɞ-

ɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜɌɡ. ɉɖɎɔɎɌɗɑəɞ-
əɌɫ ɐɚɓɌ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɚɢɑəɖɔ ɍɔɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɩɠɠɑɖɞɌ ɎɚɓɐɑɕɝɞɎɔɫ ɞɑɡ ɎɔɐɚɎ ɔɚəɔɓɔɜɟɪ-

ɥɔɡ ɔɓɗɟɣɑəɔɕ, ɐɗɫ ɖɚɞɚɜɧɡ ɖɚɩɠɠɔɢɔɑəɞ ɖɌ-

ɣɑɝɞɎɌ ɍɚɗɨɤɑ 1 (əɑɕɞɜɚəɧ, ɛɜɚɞɚəɧ, ɌɗɨɠɌ-

ɣɌɝɞɔɢɧ ɔ ɐɜ.). 

Å ɉɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ. ȺəɌ ɫɎɗɫɑɞɝɫ ɚɝ-
əɚɎəɚɕ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ Ɏɑɗɔɣɔəɚɕ, ɛɚ ɖɚɞɚ-

ɜɚɕ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ  ɚɝəɚɎəɧɘ əɚɜɘɌɞɔɎəɧɘ 

ɐɚɖɟɘɑəɞɚɘ Ɏ ɚɍɗɌɝɞɔ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔɌɢɔɚə-

əɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ȹȼȭ-99/2009  [4] ɐɚɗɒɑə 

ɛɜɚɎɚɐɔɞɨɝɫ ɜɌɐɔɌɢɔɚəəɧɕ ɖɚəɞɜɚɗɨ ɟɜɚɎəɑɕ  
ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ ɔ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ. ȺəɌ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɓɎɑɤɑəəɟɪ ɝɟɘɘɟ ɩɖɎɔɎɌɗɑəɞ-

əɧɡ ɚɜɏɌəəɧɡ  ɐɚɓ. Ȼɜɔ ɩɞɚɘ ɞɖɌəɑɎɧɑ ɎɑɝɚɎɧɑ 

ɖɚɩɠɠɔɢɔɑəɞɧ ɚɠɔɢɔɌɗɨəɚ ɟɞɎɑɜɒɐɑəɧ ȸɑɒ-

ɐɟəɌɜɚɐəɧɘɔ ɖɚɘɔɝɝɔɫɘɔ ɖɌɖ ɛɚ ɜɌɐɔɚɗɚɏɔɣɑ-
ɝɖɚɕ ɓɌɥɔɞɑ, ɞɌɖ ɔ ɛɚ ɜɌɐɔɌɢɔɚəəɧɘ Ɏɑɗɔɣɔ-

əɌɘ ɔ ɑɐɔəɔɢɌɘ (ȸȶȼȳ ɔ ȸȶȼȱ ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ), Ɍ ɝɌɘɌ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏ 

ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɕ ɖɚəɞɜɚɗɔɜɟɑɘɚɕ Ɏɑɗɔɣɔəɧ Ɏ 

ɜɌɐɔɌɢɔɚəəɚɕ ɏɔɏɔɑəɑ ɔ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚ-
ɗɚɏɔɔ. ȳəɌɣɑəɔɫ ɩɞɔɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɍɧɗɔ Ɏɧ-

ɍɜɌəɧ ɔɝɡɚɐɫ ɔɓ ɜɌɐɔɌɢɔɚəəɧɡ ɜɔɝɖɚɎ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, ɏɑəɑɞɔɣɑ-

ɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ ɔ ɝɚɖɜɌɥɑəɔɫ ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɚɝɞɔ ɒɔɓəɔ. Ȼɚɝɖɚɗɨɖɟ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

ɞɌɖɚɕ ɎɓɎɑɤɑəəɚɕ ɝɟɘɘɧ ɟɣɔɞɧɎɌɑɞɝɫ ɝɞɑɛɑəɨ 

ɜɌɐɔɚɍɔɚɗɚɏɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ  əɌ Ɏɝɑ ɍɑɓ 
ɔɝɖɗɪɣɑəɔɫ ɒɔɓəɑəəɚ ɎɌɒəɧɑ ɚɜɏɌəɧ, ɩɠɠɑɖ-

ɞɔɎəɌɫ ɐɚɓɌ ɛɚɓɎɚɗɫɑɞ ɟɣɑɝɞɨ ɝɚɎɚɖɟɛəɧɕ Ɏɜɑɐ, 

ɛɜɔɣɔəɫɑɘɧɕ ɛɜɚɝɞɜɌəɝɞɎɑəəɚ-əɑɚɐəɚɜɚɐəɧɘ 

ɚɍɗɟɣɑəɔɑɘ əɌ ɚɜɏɌəɔɓɘ ɣɑɗɚɎɑɖɌ Ɏ ɢɑɗɚɘ. ȱɑ 

Ɏɞɚɜɚɑ  ɚɝəɚɎəɚɑ ɐɚɝɞɚɔəɝɞɎɚ ð Ɏɚɓɘɚɒəɚɝɞɨ 
ɝɟɘɘɔɜɚɎɌəɔɫ ɗɟɣɑɎɧɡ əɌɏɜɟɓɚɖ ɚɞ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɜɌɓəɚɏɚ ɞɔɛɌ, əɌɛɜɔɘɑɜ, ɚɞ ɌəɏɔɚɏɜɌɠɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɖɚɝɞɑɕ ɝɖɑɗɑɞɌ. ȹɔɖɌɖɔɑ ɐɜɟɏɔɑ ɐɚɓɧ ɛɚ-

ɐɚɍəɧɘ ɝɎɚɕɝɞɎɚɘ ɌɐɐɔɞɔɎəɚɝɞɔ əɑ ɚɍɗɌɐɌɪɞ. 

Ȯɛɚɗəɑ ɫɝəɚ, ɣɞɚ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɜɌɝɝɣɔɞɧ-
ɎɌɑɞɝɫ Ɏ ɞɑɡ ɒɑ ɑɐɔəɔɢɌɡ, ɣɞɚ ɔ ɩɖɎɔɎɌɗɑəɞəɌɫ 

ɐɚɓɌ, ɞ.ɑ. Ɏ ȳɔɎɑɜɞɌɡ, Ɍ Ɏ əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

ɚɍɚɓəɌɣɌɑɞɝɫ ɖɌɖ E. 

ȶɜɚɘɑ ɞɚɏɚ, Ɏ  ȴȼ  ɝɟɥɑɝɞɎɟɪɞ  ɞɜɔ  ɝɛɑ-

ɢɔɠɔɣɑɝɖɔɑ ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɑ Ɏɑɗɔɣɔəɧ, ɖɚɞɚ-
ɜɧɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɔ, Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, əɌ 

ɛɑɜɝɚəɌɗ. 

Å ȶɟɘɟɗɫɞɔɎəɌɫ ɐɚɓɌ. Ȯ ȶȾ ɔ ȴȼ ɚɍɧɣəɚ 

ɔɝɛɚɗɨɓɟɪɞ ɌɛɛɌɜɌɞɧ ɝ ɔɓɚɢɑəɞɜɔɣɑɝɖɚɕ ɝɔ-

ɝɞɑɘɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ ɌɛɛɌɜɌɞɧ 
ɝɚ ɤɞɌɞɔɎɚɘ ɞɔɛɌ Ƚ-ɐɟɏɌ ɔ ȶȾ-ɝɖɌəɑɜɧ ɝ ɎɜɌ-

ɥɌɪɥɔɘɝɫ ɏɑəɞɜɔ.  Ȯ ɜɌɐɔɌɢɔɚəəɚɘ ɛɚɗɑ  ɚɞ 

ɞɌɖɔɡ ɌɛɛɌɜɌɞɚɎ ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɞɚɣɖɟ, ɗɑɒɌ-

ɥɟɪ əɌ ɛɑɜɑɝɑɣɑəɔɔ ɢɑəɞɜɌɗɨəɚɕ ɚɝɔ ɛɟɣɖɌ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɔ ɢɑəɞɜɌɗɨəɚɕ ɚɝɔ 

ɎɜɌɥɑəɔɫ  ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑɗɫ Ɏɚɖɜɟɏ 
ɞɑɗɌ ɛɌɢɔɑəɞɌ. ɉɞɌ ɞɚɣɖɌ əɌɓɧɎɌɑɞɝɫ ɔɓɚɢɑə-

ɞɜɚɘ. ȱɝɗɔ ɘɧɝɗɑəəɚ ɛɑɜɑɘɑɥɌɞɨɝɫ ɚɞ ɔɓɚɢɑə-

ɞɜɌ Ɏɐɚɗɨ ɚɝɔ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ  ɛɚ əɌɛɜɌɎɗɑəɔɪ 

ɖ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ, ɞɚ əɌ ɜɌɝɝɞɚɫəɔɔ 15 ɝɘ 

ɚɞ ɔɓɚɢɑəɞɜɌ ɍɟɐɑɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɞɚɣɖɌ, ɖɚɞɚ-
ɜɟɪ əɌɓɧɎɌɪɞ ɜɑɠɑɜɑəɝəɚɕ ɞɚɣɖɚɕ ɐɚɓɧ.  ȼɑ-

Ɍɗɨəɚ ɩɞɌ ɞɚɣɖɌ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɗɔɍɚ əɌ ɛɚɎɑɜɡ-

əɚɝɞɔ ɞɑɗɌ ɛɌɢɔɑəɞɌ, ɗɔɍɚ əɑɘəɚɏɚ əɔɒɑ ɔɗɔ 

Ɏɧɤɑ ɑɬ. ȴɘɑəəɚ Ɏ əɑɑ ɛɚɘɑɥɌɪɞ ɐɚɓɔɘɑɞɜ ɐɗɫ 

ɔɓɘɑɜɑəɔɕ ɐɚɓɧ ɔɗɔ ɘɚɥəɚɝɞɔ ɐɚɓɧ ɛɜɔ ɠɌə-

ɞɚɘəɧɡ ɩɖɝɛɑɜɔɘɑəɞɌɡ. Ȱɚɓɟ, ɔɓɘɑɜɑəəɟɪ Ɏ 
ɜɑɠɑɜɑəɝəɚɕ ɞɚɣɖɑ, əɌɓɧɎɌɪɞ ɖɟɘɟɗɫɞɔɎəɚɕ 

ɐɚɓɚɕ ɔ ɚɍɚɓəɌɣɌɪɞ ɖɌɖ CD. Ⱦɚɣəɚ ɞɌɖ ɒɑ, ɖɌɖ 

ɔ ɐɗɫ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ, ɑɐɔəɔɢɑɕ ɖɟɘɟɗɫɞɔɎ-

əɚɕ ɐɚɓɧ ɫɎɗɫɑɞɝɫ ȯɜɑɕ.  

Å ȮɡɚɐəɌɫ ɖɚɒəɌɫ ɐɚɓɌ. Ȼɚ ɑɬ əɌɓɎɌəɔɪ 
ɫɝəɚ, ɣɞɚ ɚəɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɟɜɚɎɑəɨ ɜɌɐɔɌɢɔ-

ɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨ-

əɧɕ ɚɜɏɌə ɛɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɫɡ  ð ɐɚɓɟ ɚɍɗɟɣɑəɔɫ ɖɚɒɔ. ȺəɌ ɞɌɖɒɑ ɔɓɘɑ-

ɜɫɑɞɝɫ Ɏ ɑɐɔəɔɢɌɡ ȯɜ ɔɗɔ, ɣɌɥɑ Ɏɝɑɏɚ, Ɏ ɘȯɜ  ɔ 

ɚɍɚɓəɌɣɌɑɞɝɫ ɖɌɖ ESD. Ȼɜɔ ɜɑɌɗɨəɧɡ in vivo 
ɔɓɘɑɜɑəɔɫɡ ɘɔəɔɌɞɪɜəɧɕ ɐɚɓɔɘɑɞɜ (ɚɍɧɣəɚ 

ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɕ)   ɐɗɫ ɔɓɘɑɜɑəɔɕ Ɏɡɚɐ-

əɚɕ ɖɚɒəɚɕ ɐɚɓɧ ɜɌɝɛɚɗɌɏɌɪɞ əɑɛɚɝɜɑɐɝɞɎɑəəɚ 

əɌ ɖɚɒɑ ɛɌɢɔɑəɞɌ Ɏ ɜɌɐɔɌɢɔɚəəɚɘ ɛɚɗɑ ɛɟɣɖɌ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, əɚ Ɏəɑ ɔɝɝɗɑɐɟɑɘɚɕ 
ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ ɞɑɗɌ. Ȼɜɔ ɞɌɖɚɘ ɜɌɝɛɚ-

ɗɚɒɑəɔɔ ɐɚɓɔɘɑɞɜ ɜɑɏɔɝɞɜɔɜɟɑɞ ɖɌɖ ɠɚɞɚəɧ 

ɛɑɜɎɔɣəɚɏɚ ɛɟɣɖɌ ɚɞ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑ-

ɗɫ, ɞɌɖ ɔ ɚɍɜɌɞəɚ ɜɌɝɝɑɫəəɚɑ ɔɓ ɞɑɗɌ ɛɌɢɔɑəɞɌ 

ɔɓɗɟɣɑəɔɑ.   
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Å ȻɜɚɔɓɎɑɐɑəɔɑ ɐɚɓɌ Į ɛɗɚɥɌɐɨ. ɉɞɌ ɐɚ-

ɓɔɘɑɞɜɔɣɑɝɖɌɫ ɎɑɗɔɣɔəɌ ɔɓɘɑɜɫɑɞɝɫ ɛɜɌɖɞɔɣɑ-
ɝɖɔ Ɏ ɗɪɍɚɕ ȴȼ-ɛɜɚɢɑɐɟɜɑ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔ-

Ɍɗɨəɚɕ ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɔɚəɔɓɌɢɔɚəəɚɕ ɖɌɘɑ-

ɜɧ, ɜɌɓɘɑɥɌɑɘɚɕ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ Ɏɧɡɚɐɑ 

ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɔɓ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɞɜɟɍɖɔ. ȺəɌ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɟɜɚɎɑəɨ 
ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ ɛɚ Ɏɑɗɔɣɔəɑ ɛɜɚɔɓɎɑɐɑəɔɫ 

ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ ɔ ɛɗɚɥɌɐɔ ɚɍɗɟɣɌɑɘɚɏɚ 

ɟɣɌɝɞɖɌ ɖɚɒɔ (dose area product ð DAP)  Ɏ ɑɐɔ-

-ɠɚɖɟɝəɚɏɚ ɜɌɝ-

ɝɞɚɫəɔɫ. Ȯɝɑ ɝɚɎɜɑɘɑəəɧɑ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ ɌɛɛɌɜɌɞɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ȶȾ-ɝɖɌəɑɜɧ, 
ɝəɌɍɒɌɪɞɝɫ ɛɚɐɚɍəɚɕ ɖɌɘɑɜɚɕ, ɛɚɖɌɓɌəɔɫ ɚɞ 

ɖɚɞɚɜɚɕ ɎɧɎɚɐɫɞɝɫ əɌ ɛɟɗɨɞ ɟɛɜɌɎɗɑəɔɫ Ɏ ɑɐɔ-

əɔɢɌɡ ȯɜĮɝɘ2. Ȯ ɚɞɗɔɣɔɑ ɚɞ Ɏɡɚɐəɚɕ ɖɚɒəɚɕ 

ɐɚɓɧ ɛɜɔ ɔɓɘɑɜɑəɔɫɡ DAP əɑ ɟɣɔɞɧɎɌɑɞɝɫ 

ɎɖɗɌɐ ɚɍɜɌɞəɚ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ. 
Ȯ ɘəɚɏɚɢɑəɞɜɚɎɚɘ  ɔɝɝɗɑɐɚɎɌəɔɔ [5]  ɛɜɔ 

ɠɌəɞɚɘəɧɡ ɩɖɝɛɑɜɔɘɑəɞɌɡ ɐɗɫ ɞɔɛɔɣəɧɡ ȴȼ-

ɛɜɚɢɑɐɟɜ ɍɧɗɔ  ɛɚɗɟɣɑəɧ ɗɔəɑɕəɧɑ ɜɑɏɜɑɝɝɔ-

ɚəəɧɑ ɓɌɎɔɝɔɘɚɝɞɔ Ɏɡɚɐəɚɕ ɖɚɒəɚɕ ɐɚɓɧ ESD 

ɚɞ ɖɟɘɟɗɫɞɔɎəɚɕ ɐɚɓɧ Ɏ ɜɑɠɑɜɑəɝəɚɕ ɞɚɣɖɑ CD 

ɔ ɚɞ ɛɜɚɔɓɎɑɐɑəɔɫ: ɐɚɓɌ Į ɛɗɚɥɌɐɨ DAP:  
ESD (ɘȯɜ) = 206 + 0,515CD (ɘȯɜ)   (1) 

ESD (ɘȯɜ) = 249 + 5,2DAP (ȯɜĮɝɘ2).                                           

(2) 

ȺɐəɌɖɚ, ɛɜɔ CD < 500 ɘȯɜ ɔɗɔ DAP < 50 

ȯɜĮɝɘ2  ɩɞɔ ɠɚɜɘɟɗɧ ɞɑɜɫɪɞ ɞɚɣəɚɝɞɨ. ȶɜɚɘɑ 

ɞɚɏɚ, əɟɒəɚ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ Ɏɑɗɔɣɔəɧ CD ɔ DAP 
ɔɓɘɑɜɫɪɞɝɫ Ɏ Ɏɚɓɐɟɡɑ ɍɑɓ ɠɌəɞɚɘɌ, ɔɓ-ɓɌ ɣɑɏɚ 

əɑ ɟɣɔɞɧɎɌɑɞɝɫ ɎɖɗɌɐ Ɏ ɐɚɓɟ ɚɞ ɔɓɗɟɣɑəɔɫ, ɚɍ-

ɜɌɞəɚ ɜɌɝɝɑɫəəɚɏɚ ɔɓ ɞɑɗɌ ɛɌɢɔɑəɞɌ, Ɏ ɞɚɣɖɟ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɐɚɓɔɘɑɞɜɌ. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, Ɏɑ-

ɗɔɣɔəɌ ESD ɜɑɌɗɨəɚ ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɨɤɑ əɌ 10 ð 
40 %, ɣɑɘ ɎɧɣɔɝɗɑəəɌɫ ɛɚ ɩɞɔɘ ɠɚɜɘɟɗɌɘ. Ȼɜɔ 

ȴȼ-ɛɜɚɢɑɐɟɜɌɡ ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ȶȾ ɖɚɒəɧɑ 

ɐɚɓɧ ɝɟɥɑɝɞɎɑəəɚ ɝəɔɒɌɪɞɝɫ, əɚ ɚɣɑəɨ ɝɔɗɨəɚ 

ɓɌɎɔɝɫɞ ɚɞ ɖɎɌɗɔɠɔɖɌɢɔɔ ɔ ɚɛɧɞɌ ɜɑəɞɏɑə-

ɡɔɜɟɜɏɌ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ, Ɏ ɞɚɘ 
ɣɔɝɗɑ ɔ ȴȼ-ɛɜɚɢɑɐɟɜ əɌ ɚɝəɚɎɑ ȶȾ, əɌɛɜɔɘɑɜ 

ɛɜɔ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ, ɛɜɔɘɑəɫɪɞɝɫ ɞɌɖɒɑ ɑɥɑ 

2 ɝɛɑɢɔɠɔɣɑɝɖɔɑ  ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɑ Ɏɑɗɔɣɔəɧ. 

Å ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɕ ɔəɐɑɖɝ 

ɐɚɓɧ. ȹɑ ɎɐɌɎɌɫɝɨ Ɏ ɘɌɞɑɘɌɞɔɣɑɝɖɔɑ ɛɚɐɜɚɍəɚ-
ɝɞɔ ɝɞɜɚɏɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɩɞɚɕ Ɏɑɗɔɣɔəɧ, ɚɞɘɑ-

ɞɔɘ ɞɚɗɨɖɚ, ɣɞɚ ɚəɌ ɛɚ ɝɟɥɑɝɞɎɟ ɫɎɗɫɑɞɝɫ 

ɟɝɜɑɐəɑəəɚɕ ɛɚ Ɏɝɑɘɟ ɛɚɛɑɜɑɣəɚɘɟ ɝɑɣɑəɔɪ 

ɝɖɌəɌ  ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɚɕ ɓɌ ɚɐɔə ɚɍɚɜɚɞ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑɗɫ, ɚɍɚɓəɌɣɌɑɞɝɫ ɖɌɖ CTDIw 

ɔ ɔɓɘɑɜɫɑɞɝɫ Ɏ ɑɐɔəɔɢɌɡ ɘȯɜ.  ȱɑ ɔɓɘɑəɑəɔɫ 
Ɏɐɚɗɨ ɛɜɚɐɚɗɨəɚɕ ɚɝɔ ɞɑɗɌ ɛɌɢɔɑəɞɌ ɔɗɔ ɠɌə-

ɞɚɘɌ ɡɌɜɌɖɞɑɜɔɓɟɪɞ  ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ ɛɜɚ-

ɠɔɗɨ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɐɚɓɚɎɚɏɚ ɜɌɝɛɜɑɐɑɗɑ-

əɔɫ Ɏ ɚɍɟɣɌɑɘɚɘ ɟɣɌɝɞɖɑ ɞɑɗɌ. Ȱɗɫ ɝɛɔɜɌɗɨəɧɡ 

ɘəɚɏɚɝɜɑɓɚɎɧɡ ȶȾ-ɝɖɌəɑɜɚɎ  ɩɞɌ ɐɚɓɔɘɑɞɜɔɣɑ-
ɝɖɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɟɞɚɣəɫɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɎɧɍɜɌəəɚɏɚ ɓəɌɣɑəɔɫ ɛɔɞɣɌ (ɛɔɞɣ p ɜɌɎɑə 

ɚɞəɚɤɑəɔɪ ɛɑɜɑɘɑɥɑəɔɫ ɝɞɚɗɌ ɓɌ ɚɐɔə ɚɍɚɜɚɞ  

ɖ ɞɚɗɥɔəɑ ɝɜɑɓɌ)  ɔ ɚɍɚɓəɌɣɌɑɞɝɫ ɖɌɖ CTDIvol. 

Ȼɜɔ ɛɔɞɣɑ p = 1 ɔɘɑɑɞ ɘɑɝɞɚ ɜɌɎɑəɝɞɎɚ  ɩɞɔɡ 

ɐɚɓɚɎɧɡ ɔəɐɑɖɝɚɎ, Ɍ ɛɜɔ p Í 1 ɘɑɒɐɟ əɔɘɔ 

ɔɘɑɑɞ ɘɑɝɞɚ ɝɚɚɞəɚɤɑəɔɑ CTDIvol = CTDIw/p. 
Å ȻɜɚɔɓɎɑɐɑəɔɑ: ɐɚɓɌ Į ɐɗɔəɌ ɝɖɌəɔɜɚ-

ɎɌəɔɫ. ȺəɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ: 

DLP = CTDIvolÅL,                                                         

(3) 

ɏɐɑ L ð ɐɗɔəɌ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɝɘ. Ȼɚɩɞɚ-
ɘɟ ɎɑɗɔɣɔəɌ DLP ɔɓɘɑɜɫɑɞɝɫ Ɏ ɑɐɔəɔɢɌɡ 

ɘȯɜĮɝɘ. ȹɌ ɝɚɎɜɑɘɑəəɧɡ ȶȾ-ɝɖɌəɑɜɌɡ ɓəɌɣɑəɔɑ 

DLP ɎɧɎɚɐɔɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɩɖɜɌə ɘɚ-

əɔɞɚɜɌ ɔ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɚ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ. 

Ⱥɍɑɝɛɑɣɑəɔɑ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝ-

əɚɝɞɔ ɛɌɢɔɑəɞɚɎ. 
ȰɌəəɌɫ ɛɜɚɍɗɑɘɌ əɚɝɔɞ ɖɚɘɛɗɑɖɝəɧɕ 

ɡɌɜɌɖɞɑɜ, ɔ, ɎɝɗɑɐɝɞɎɔɑ ɍɚɗɨɤɚɕ ɝɗɚɒəɚɝɞɔ, ɑɑ 

ɐɚ ɝɔɡ ɛɚɜ əɑɗɨɓɫ ɝɣɔɞɌɞɨ ɜɑɤɑəəɚɕ ɔɝɣɑɜɛɧ-
ɎɌɪɥɔɘ ɚɍɜɌɓɚɘ. ȳɐɑɝɨ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ ɢɑ-

ɗɧɕ ɜɫɐ ɠɔɓɔɖɚ-ɞɑɡəɔɣɑɝɖɔɡ ɔ ɜɌɐɔɌɢɔɚəəɚ-

ɏɔɏɔɑəɔɣɑɝɖɔɡ ɌɝɛɑɖɞɚɎ.  

ɀɚɜɘɔɜɚɎɌəɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌ-

ɢɔɑəɞɌ.  
Ƚɛɑɢɔɠɔɣɑɝɖɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ  ȴȼ-ɛɜɚɢɑɐɟɜ ɛɚɐ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ, ɫɎɗɫɑɞɝɫ ɍɚɗɨ-

ɤɚɑ ɣɔɝɗɚ ɠɌɖɞɚɜɚɎ, ɛɜɫɘɚ ɔɗɔ ɖɚɝɎɑəəɚ Ɏɗɔ-
ɫɪɥɔɡ əɌ ɟɜɚɎɑəɨ ɚɍɗɟɣɑəɔɫ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ:  

¶ ɜɌɐɔɌɢɔɚəəɧɕ Ɏɧɡɚɐ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 
ɔɓɗɟɣɌɞɑɗɫ, ɖɚɞɚɜɧɕ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɓɌ-

Ɏɔɝɔɞ ɚɞ əɌɛɜɫɒɑəɔɫ ɔ ɞɚɖɌ ɜɑəɞɏɑəɚɎ-

ɝɖɚɕ ɞɜɟɍɖɔ;  

¶ ɞɚɗɥɔəɌ ɔ ɘɌɞɑɜɔɌɗ ɝɚɍɝɞɎɑəəɚɏɚ ɔ ɐɚ-
ɛɚɗəɔɞɑɗɨəɚɏɚ ɠɔɗɨɞɜɚɎ əɌ ɞɜɟɍɖɑ;  

¶ ɏɑɚɘɑɞɜɔɫ ɚɍɗɟɣɑəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɜɌɝ-
ɝɞɚɫəɔɑ ɠɚɖɟɝ ð ɛɚɎɑɜɡəɚɝɞɨ, ɜɌɓɘɑɜɧ 
ɛɚɗɫ ɚɍɗɟɣɑəɔɫ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ, 

ɜɌɝɡɚɐɔɘɚɝɞɨ ɛɟɣɖɌ, ɟɏɚɗ ɑɏɚ ɛɌɐɑəɔɫ əɌ 

ɛɚɎɑɜɡəɚɝɞɨ ɞɑɗɌ, ɖɚɗɗɔɘɌɢɔɫ ɛɟɣɖɌ ɔɓ-

ɗɟɣɑəɔɫ  ɔ ɞ.ɛ.;  

¶ ɚɍɥɌɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɍɗɟɣɑəɔɫ Ɏ 
ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ;  

¶ Ɍəɞɜɚɛɚɘɑɞɜɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɞɑɗɌ 
ɛɌɢɔɑəɞɌ, ɚɝɚɍɑəəɚ ɞɚɗɥɔəɌ ɚɍɗɟɣɌɑɘɚ-
ɏɚ ɟɣɌɝɞɖɌ ɞɑɗɌ;  

¶ əɌɗɔɣɔɑ, ɜɌɝɛɚɗɚɒɑəɔɑ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔ-
ɖɔ ɔɝɛɚɗɨɓɟɑɘɧɡ ɝɜɑɐɝɞɎ ɔəɐɔɎɔɐɟɌɗɨ-

əɚɕ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ ɛɌɢɔɑəɞɌ. 

Ȼɚɘɔɘɚ ɟɖɌɓɌəəɧɡ ɠɌɖɞɚɜɚɎ ɐɚɓɚɚɍɜɌɓɟɪ-

ɥɔɘɔ ɠɌɖɞɚɜɌɘɔ ɛɜɔ ɘəɚɏɚɝɜɑɓɚɎɚɕ ȶȾ ɞɌɖɒɑ 

ɫɎɗɫɪɞɝɫ: 

¶ ɝɖɚɜɚɝɞɨ ɎɜɌɥɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟ-
ɣɌɞɑɗɫ Ɏ ɏɑəɞɜɔ ȶȾ-ɝɖɌəɑɜɌ; 

¶ ɎɑɗɔɣɔəɌ ɛɔɞɣɌ; 

¶ ɤɔɜɔəɌ ɐɟɏɚɎɚɕ ɐɑɞɑɖɞɚɜəɚɕ ɝɍɚɜɖɔ 
ɘəɚɏɚɝɜɑɓɚɎɚɏɚ ȶȾ-ɝɖɌəɑɜɌ; 

¶ ɚɍɦɑɘ ɝɖɌəɔɜɟɑɘɚɏɚ ɟɣɌɝɞɖɌ ɞɑɗɌ; 

¶ ɛɜɚɞɚɖɚɗ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ, 
ɓəɌɣɑəɔɑ DLP ɔ ɖɚɗɔɣɑɝɞɎɚ ɝɑɜɔɕ ɝɖɌəɔ-

ɜɚɎɌəɔɫ. 

Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɚɍɧɣəɧɘɔ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɝɛɑɢɔɠɔɖɚɕ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȴȼ-ɛɜɚɢɑɐɟɜ ɫɎɗɫɑɞɝɫ ɜɑɓɖɚɑ ɎɚɓɜɌɝɞɌəɔɑ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɚɍɗɟɣɑəɔɫ ɍɚɗɨəɚɏɚ Ɏ ɜɑɒɔɘɌɡ 
ɖɌɖ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɞɌɖ ɔ, Ɏ ɚɝɚɍɑəəɚɝɞɔ, 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ. Ȼɚɩɞɚɘɟ ɐɌəəɧɕ ɐɚɓɚɚɍɜɌɓɟ-

ɪɥɔɕ ɠɌɖɞɚɜ ɝɞɌəɚɎɔɞɝɫ ɐɚɘɔəɔɜɟɪɥɔɘ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝɚ Ɏɝɑɘɔ ɚɝɞɌɗɨəɧɘɔ. Ȼɜɔ ɩɞɚɘ 

əɟɒəɚ ɛɚɘəɔɞɨ, ɣɞɚ ɚɍɗɟɣɑəɔɪ ɛɚɐɎɑɜɏɌɪɞɝɫ 
əɑ ɞɚɗɨɖɚ ɞɑ ɍɔɚɗɚɏɔɣɑɝɖɔɑ ɞɖɌəɔ ɛɌɢɔɑəɞɌ, ɖɚ-

ɞɚɜɧɑ ɗɑɒɌɞ ɛɚ əɌɛɜɌɎɗɑəɔɪ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɛɑɜɎɔɣəɚɏɚ ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, əɚ 

ɔ ɚɖɜɟɒɌɪɥɔɑ ɔɝɝɗɑɐɟɑɘɧɕ ɟɣɌɝɞɚɖ ɞɖɌəɔ, ɖɚ-

ɞɚɜɧɑ ɚɍɗɟɣɌɪɞɝɫ ɖɚɏɑɜɑəɞəɚ ɔ əɑɖɚɏɑɜɑəɞəɚ 

ɜɌɝɝɑɫəəɧɘ ɔɓɗɟɣɑəɔɑɘ. ȹɌ ɝɚɎɜɑɘɑəəɧɡ  ɘəɚ-
ɏɚɝɜɑɓɚɎɧɡ ȶȾ-ɝɖɌəɑɜɌɡ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɚɍ-

ɗɟɣɑəɔɫ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɑ, əɚ ɎɝɗɑɐɝɞɎɔɑ 

ɖɚəɟɝəɚɕ ɏɑɚɘɑɞɜɔɔ ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓ-

ɗɟɣɑəɔɫ  ɎɖɗɌɐ ɜɌɝɝɑɫəəɧɡ ɠɚɞɚəɚɎ Ɏ ɩɠɠɑɖ-

ɞɔɎəɟɪ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ 
ɛɜɔ ȴȼ-ɛɜɚɢɑɐɟɜɌɡ.  

ȬəɌɗɔɓ ɐɌəəɧɡ ɛɚ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ əɌ 

ɛɌɢɔɑəɞɚɎ.  
Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɚɝəɚɎəɚɕ ɖɚəɢɑɛɢɔɑɕ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ [4]  ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɗɪɍɧɡ ȶȾ- ɔ  ȴȼ-ɛɜɚɢɑɐɟɜ əɑɚɍɡɚɐɔɘɚ ɚɍɑɝɛɑ-

ɣɔɞɨ ɛɚɗɟɣɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɚɕ 

ɔəɠɚɜɘɌɢɔɔ ɔ (ɔɗɔ) ɖɗɔəɔɣɑɝɖɔ ɎɧɜɌɒɑəəɚɏɚ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ ɛɜɔ ɘɔəɔɘɌɗɨəɚ 

Ɏɚɓɘɚɒəɚɘ ɚɍɗɟɣɑəɔɔ ɍɚɗɨəɚɏɚ. ȽɛɑɢɔɠɔɖɌ ȴȼ-
ɛɜɚɢɑɐɟɜ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɟɜɚɎəɔ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌ-

ɪɞ ɞɌɖɚɎɧɑ ɐɗɫ Ɏɝɑɡ ɚɝɞɌɗɨəɧɡ ɎɔɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɫɐɑɜəɚɕ ɘɑɐɔɢɔəɧ,  ɛɜɔɣɑɘ Ɏ 

ɜɫɐɑ ɝɗɟɣɌɑɎ ɚəɔ ɘɚɏɟɞ ɚɍɟɝɗɚɎɔɞɨ  ɖɗɔəɔɣɑɝɖɔ 
ɎɧɜɌɒɑəəɧɑ ɜɌɐɔɌɢɔɚəəɚ-ɔəɐɟɢɔɜɚɎɌəəɧɑ 

ɛɚɜɌɒɑəɔɫ.  ȹɌɛɜɔɘɑɜ, ɛɜɔ ɞɜɌəɝɖɌɞɑɞɑɜəɚɕ  
ɩɘɍɚɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɕ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ  E 

ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 100 ɘȳɎ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ  ȶȾ 

ɞɟɗɚɎɔɥɌ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ð 20 ɘȳɎ, ɞɔɛɚ-

Ɏɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ð 
ɞɚɗɨɖɚ 0,1 ɘȳɎ.  

Ȼɜɔ ȴȼ-ɛɜɚɢɑɐɟɜɌɡ əɌɔɍɚɗɨɤɟɪ ɚɛɌɝ-

əɚɝɞɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɍɗɟɣɑəɔɑ ɖɚɒɔ ɛɌ-

ɢɔɑəɞɌ, ɚɝɚɍɑəəɚ ɝɚ ɝɞɚɜɚəɧ ɜɌɝɛɚɗɚɒɑəɔɫ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑɗɫ. Ȯɝɑ ɎɚɓəɔɖɌɪɥɔɑ 

ɜɌɐɔɌɢɔɚəəɚ-ɔəɐɟɢɔɜɚɎɌəəɧɑ ɛɚɜɌɒɑəɔɫ ɖɚ-
ɒɔ ɚɞəɚɝɫɞɝɫ ɖ ɞɌɖ əɌɓɧɎɌɑɘɧɘ ɐɑɞɑɜɘɔəɔɜɚ-

ɎɌəəɧɘ ɩɠɠɑɖɞɌɘ ɜɌɐɔɌɢɔɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ, 

ɖɚɞɚɜɧɑ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɞɑɘ ɔɗɔ ɔəɧɘ ɐɚɓɚ-

Ɏɧɘ ɛɚɜɚɏɚɘ. ȱɏɚ ɎɑɗɔɣɔəɌ ɓɌɎɔɝɔɞ ɚɞ ɞɔɛɌ ɛɚ-

ɜɌɒɑəɔɫ ɔ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɜɌɐɔɚɣɟɎɝɞɎɔɞɑɗɨ-
əɚɝɞɔ ɛɌɢɔɑəɞɌ. ȱɝɗɔ ɛɚɗɟɣɑəəɌɫ ɐɚɓɌ ESD 

ɛɜɑɎɧɤɌɑɞ ɛɚɜɚɏ, ɞɚ  ɎɧɜɌɒɑəəɚɝɞɨ ɔ ɝɞɑɛɑəɨ 

ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ ɘɚəɚɞɚəəɚ ɎɚɓɜɌɝɞɌɪɞ ɝ 

Ɏɑɗɔɣɔəɚɕ ɐɚɓɧ, ɡɚɞɫ ɞɫɒɑɝɞɨ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ 

ɛɚɜɌɒɑəɔɫ ɣɌɝɞɚ ɝɞɌəɚɎɔɞɝɫ ɫɝəɚɕ ɞɚɗɨɖɚ ɣɑ-

ɜɑɓ əɑɝɖɚɗɨɖɚ əɑɐɑɗɨ ɔ ɐɌɒɑ ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɍ-
ɗɟɣɑəɔɫ ɛɜɔ ȴȼ-ɛɜɚɢɑɐɟɜɌɡ.  

ȾɌɖɒɑ Ɏɚɓɘɚɒəɧ, əɚ ɚɣɑəɨ ɘɌɗɚɎɑɜɚɫɞ-

əɧ, ɝɞɚɡɌɝɞɔɣɑɝɖɔɑ ɜɌɐɔɌɢɔɚəəɧɑ ɛɚɜɌɒɑəɔɫ Ɏ 

Ɏɔɐɑ ɎɚɓəɔɖəɚɎɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ 

Ɏ ɞɑɡ ɚɜɏɌəɌɡ, ɖɚɞɚɜɧɑ əɌɡɚɐɫɞɝɫ Ɏ ɓɚəɑ ɐɑɕ-

ɝɞɎɔɫ ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɛɜɔ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɞɔɛɔɣəɌɫ ȴȼ-

ɛɜɚɢɑɐɟɜɌ  ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ 
ɠɌɞɌɗɨəɚɏɚ ɜɌɖɌ Ɏ ɝɜɑɐəɑɘ ɘɑəɑɑ, ɣɑɘ əɌ 0,5 %. 
Ȼɜɔ əɌɔɡɟɐɤɑɘ ɝɢɑəɌɜɔɔ ɚɍɗɟɣɑəɔɫ, ɞ.ɑ.  ɛɜɔ E 

Ó100 ɘȳɎ ɜɔɝɖ ɎɚɓɜɌɝɞɌɑɞ əɌ 5  % əɌ ɖɌɒɐɧɕ 1 

ȳɎ əɌɖɚɛɗɑəəɚɕ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ. 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɖɚəɖɜɑɞəɧɡ ɓəɌɣɑəɔɕ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ, ɞɚ ɓɐɑɝɨ ɍɚɗɨɤɚɕ 
ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɪɞ ɜɑɓɟɗɨɞɌɞɧ ɘɑɒɢɑəɞɜɚ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɜɌɘɖɌɡ ɛɜɚɑɖɞɌ RAD-IR 

(Radiation Dose in Interventional Radiology) , ɚɜ-

ɏɌəɔɓɚɎɌəəɧɡ əɌ ɟɜɚɎəɑ əɌɢɔɚəɌɗɨəɚɏɚ ɛɜɚɑɖ-

ɞɌ  ȺɍɥɑɝɞɎɚɘ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ 
ȽɄȬ [5]. Ȯ ɛɜɚɑɖɞɑ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 7 Ɏɑɐɟɥɔɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɢɑəɞɜɚɎ ȽɄȬ. Ȯɝɑɏɚ Ɏ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ 35 ɎɔɐɚɎ əɌ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌ-

ɞɌɡ 12 ɞɔɛɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɐɚɓɔɘɑɞɜɔɫ ɐɗɫ 

2142 ɛɌɢɔɑəɞɚɎ, Ɍ ɞɌɖɒɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ 

580 ɠɌəɞɚɘəɧɡ ɩɖɝɛɑɜɔɘɑəɞɚɎ.   ȭɧɗɚ ɛɚɖɌɓɌ-
əɚ, ɣɞɚ ɟɝɜɑɐəɑəəɧɑ ɖɟɘɟɗɫɞɔɎəɧɑ ɐɚɓɧ CD ɍɚ-

ɗɑɑ 1 ȯɜ ɔɘɑɗɔ ɘɑɝɞɚ ɟ 1108 ɛɌɢɔɑəɞɚɎ ɔɓ 2142 

(52 %), ɍɚɗɑɑ 2 ȯɜ ð ɟ 30 %, ɍɚɗɑɑ 3 ȯɜ ð ɟ 19 %, 

ɍɚɗɑɑ 5 ȯɜ ð 6 % ɍɚɗɨəɧɡ. Ȯɧɝɚɖɔɑ ɐɚɓɧ (ɝɎɧɤɑ 

1 ȯɜ) ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɛɜɚɎɑɐɑəɔɑɘ ɞɜɌəɝɦɪɏɟ-

ɗɫɜəɚɏɚ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɏɚ ɛɚɜɞɚɝɔɝɞɑɘəɚɏɚ  
ɤɟəɞɔɜɚɎɌəɔɫ ð 74 %,  ɎɔɝɢɑɜɌɗɨəɚɏɚ ɔ ɜɑ-

əɌɗɨəɚɏɚ ɝɞɑəɞɔɜɚɎɌəɔɫ ð 64 %, ɩɘɍɚɗɔɓɌɢɔɑɕ  

ɚɛɟɡɚɗɑɕ ð 64 %,  ɍɔɗɔɌɜəɧɘ        ɐɜɑəɔɜɚɎɌəɔ-

ɑɘ ð  33 %, əɑɠɜɚɝɞɚɘɔɑɕ ð 12 %. Ȼɜɔ ɩɘɍɚɗɔ-

ɓɌɢɔɔ ɘɌɞɚɣəɧɡ Ɍɜɞɑɜɔɕ ɐɚɓɌ ɍɚɗɑɑ 5 ȯɜ ɍɧɗɌ ɟ 
9 % ɍɚɗɨəɧɡ. ȶɟɘɟɗɫɞɔɎəɌɫ ɐɚɓɌ CD ɍɚɗɑɑ 5 ȯɜ 

əɌɍɗɪɐɌɗɌɝɨ ɟ 128 ɔɓ 2142 ɍɚɗɨəɧɡ (6 %). 

Ȯ ɞɚɘ ɒɑ ɔɝɝɗɑɐɚɎɌəɔɔ [5] ɍɧɗɚ ɟɝɞɌəɚɎ-
ɗɑəɚ, ɣɞɚ ɘɑɒɐɟ CD  ɔ DAP, Ɍ ɞɌɖɒɑ  ɘɑɒɐɟ 
ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɔ CD ɔɘɑ-

ɑɞ ɘɑɝɞɚ ɡɚɜɚɤɌɫ ɖɚɜɜɑɗɫɢɔɫ (r = 0,83 ɔ 0,79 
ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɛɜɔ p < 0,000001).  

Ȯɡɚɐəɟɪ ɖɚɒəɟɪ ɐɚɓɟ ESD ɘɑɞɚɐɚɘ ɐɚ-

ɓɔɘɑɞɜɔɔ in  vivo   ɔɓɘɑɜɔɗɔ ɟ 800 ɛɌɢɔɑəɞɚɎ, ɔɓ 

ɖɚɞɚɜɧɡ ɟ 343 ɍɧɗɔ ɛɜɚɎɑɐɑəɧ əɑ əɑɕɜɚɜɌɐɔɚ-

ɗɚɏɔɣɑɝɖɔɑ  ȴȼ-ɛɜɚɢɑɐɟɜɧ. ȺɖɌɓɌɗɚɝɨ, ɣɞɚ 

ɖɚɒəɧɑ ɐɚɓɧ ɍɚɗɑɑ 1 ȯɜ ɔɘɑɗɔ ɘɑɝɞɚ ɟ 36 %, 

ɍɚɗɑɑ 2 ȯɜ ð ɟ 16 %, ɍɚɗɑɑ 3 ȯɜ ð ɟ 7 % ɔ ɍɚɗɑɑ 5 

ȯɜ ð ɟ 0,5 % ɍɚɗɨəɧɡ. Ⱦɚɗɨɖɚ 6 ɞɔɛɚɎ ȴȼ-

ɛɜɚɢɑɐɟɜ ɔɓ 35 ɜɑɌɗɔɓɟɪɞɝɫ ɛɜɔ ɟɜɚɎəɑ ɚɍɗɟ-
ɣɑəɔɫ ɖɚɒɔ ɘɑəɑɑ  1 ȯɜ, Ɏ ɞɚɘ ɣɔɝɗɑ əɑɠɜɚɝɞɚ-

ɘɔɫ ɍɑɓ ɚɍɝɞɜɟɖɢɔɔ, ɌəɏɔɚɏɜɌɠɔɫ ɗɑɏɖɔɡ  ɝ ɛɚ-

ɝɞɌəɚɎɖɚɕ ɔ ɍɑɓ ɛɚɝɞɌəɚɎɖɔ ɠɔɗɨɞɜɌ Ɏ əɔɒəɪɪ 

ɛɚɗɟɪ Ɏɑəɟ, ɝɌɘɚɝɞɚɫɞɑɗɨəɌɫ ɛɚɝɞɌəɚɎɖɌ ɞɌɖɚɏɚ 

ɠɔɗɨɞɜɌ, ɩɘɍɚɗɔɓɌɢɔɫ ɎɌɜɔɖɚɓəɚ-ɜɌɝɤɔɜɑəəɧɡ 
Ɏɑə ɝɑɘɑəəɚɏɚ ɖɌəɌɞɔɖɌ, ɩɘɍɚɗɔɓɌɢɔɫ Ɍɜɞɑɜɔɚ-

Ɏɑəɚɓəɧɡ ɘɌɗɨɠɚɜɘɌɢɔɕ (Ɏɝɑɏɚ 118 əɌɍɗɪɐɑ-

əɔɕ).   

ȬəɌɗɚɏɔɣəɧɑ ɘɑɒɢɑəɞɜɚɎɧɑ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɔ ɐɗɫ ȶȾ-ɝɖɌəɔɜɚɎɌəɔɫ [6]. 

Ȯ əɔɡ ɟɣɌɝɞɎɚɎɌɗɔ 6 Ɏɑɐɟɥɔɡ ɖɗɔəɔɖ ɔɓ 6 ɜɌɓ-
ɗɔɣəɧɡ ɝɞɜɌə. ɀɌəɞɚɘəɧɑ ɔ in  vivo  ɔɓɘɑɜɑəɔɫ 

ɐɚɓɔɘɑɞɜɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɛɜɚɎɚɐɔɗɔɝɨ 

əɌ 9 ȶȾ-ɝɖɌəɑɜɌɡ  ɜɌɓəɧɡ ɠɔɜɘ-ɔɓɏɚɞɚɎɔɞɑɗɑɕ. 

Ȯɝɑɏɚ ɍɧɗɚ ɔɝɝɗɑɐɚɎɌəɚ 707 ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ  

ɎɧɛɚɗəɑəɌ ȶȾ ɚɍɗɌɝɞɔ ɒɔɎɚɞɌ ɟ 293 ɣɑɗ., ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ ð ɟ 240 ɣɑɗ., ɏɚɗɚɎɧ ð ɟ 174 ɣɑɗ. Ȼɚ-
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ɖɌɓɌəɚ, ɣɞɚ ɐɗɫ ɟɖɌɓɌəəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɗɌ-
ɝɞɑɕ ɓəɌɣɑəɔɫ CTDIvol ɎɌɜɨɔɜɚɎɌɗɔ Ɏ ɐɔɌɛɌɓɚ-

əɌɡ 9,5 ð 19,5, 6 ð 19 ɔ 51 ð 140 ɘȯɜ ɝɚɚɞɎɑɞ-
ɝɞɎɑəəɚ, Ɍ ɓəɌɣɑəɔɫ DLP ð Ɏ ɐɔɌɛɌɓɚəɌɡ 402 ð 

740, 203 ð 540 ɔ 386 ð720 ɘȯɜĮɝɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ.  

 Ȯ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɜɌɍɚɞ ɛɚ 

ɚɛɜɑɐɑɗɑəɔɪ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ 
ɛɜɔ ȶȾ ɔ ȴȼ ɓəɌɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɚɞɝɟɞɝɞɎɟɪɞ. ȺɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɞɌ-

ɖɚɕ ɝɔɞɟɌɢɔɔ ɫɎɗɫɪɞɝɫ ɛɜɔəɢɔɛɔɌɗɨəɧɑ ɞɜɟɐ-

əɚɝɞɔ ɛɑɜɑɝɣɑɞɌ ɛɚɖɌɓɌəɔɕ ɐɚɓɔɘɑɞɜɚɎ, ɎɧɜɌ-
ɒɑəəɧɡ Ɏ ɑɐɔəɔɢɌɡ DAP, DLP  ɔɗɔ ESD, ɖ Ɏɑɗɔ-

ɣɔəɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ E Ɏ ɑɐɔəɔɢɌɡ ɘȳɎ, ɖɌɖ 

ɩɞɚ ɞɜɑɍɟɑɞɝɫ Ɏ əɚɜɘɌɞɔɎəɧɡ  ɐɚɖɟɘɑəɞɌɡ ȹȼȭ-
99/2009 [4] ɔ Ɏ ȺȽȻȺȼȭ-99/2010 [7]. Ȯ ɗɔɞɑɜɌ-

ɞɟɜɑ ɛɜɑɐɗɌɏɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɖɚɩɠɠɔɢɔɑəɞɧ 

ɛɑɜɑɝɣɑɞɌ, ɖɚɞɚɜɧɑ ɚɍɧɣəɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘɑɞɚ-

ɐɚɘ ɠɌəɞɚɘəɧɡ ɔɓɘɑɜɑəɔɕ, ɚɐəɌɖɚ əɑɚɍɡɚɐɔ-

ɘɚɕ ɞɚɣəɚɝɞɔ ɛɑɜɑɝɣɑɞɌ ɚəɔ əɑ ɚɍɑɝɛɑɣɔɎɌɪɞ. 
Ȼɚɝɖɚɗɨɖɟ Ɏɑɗɔɣɔəɟ E ɚɢɑəɔɎɌɪɞ Ɏ ɩɞɔɡ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɡ əɌ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɡ ɐɚɓɔɘɑɞɜɔɣɑ-

ɝɖɔɡ ɠɌəɞɚɘɌɡ, ɐɗɫ ɖɚəɖɜɑɞəɚɏɚ ɛɌɢɔɑəɞɌ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɚɗɟɣɑəɌ ɞɚɗɨɖɚ ɛɜɔɍɗɔɓɔɞɑɗɨəɌɫ 
ɚɢɑəɖɌ ɓəɌɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ E. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɟɏɗɟɍɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɛɜɔ ȶȾ-ɖɚɗɚəɚɏɜɌɠɔɔ ɎɌɜɨ-
ɔɜɟɑɞ  ɐɗɫ ɘəɚɏɚɝɜɑɓɚɎɧɡ ȶȾ-ɝɖɌəɑɜɚɎ ɚɞ 4 ɐɚ  

12 ɘȳɎ, ɛɜɔɣɑɘ ɟ ɒɑəɥɔə ɚəɌ əɌ ~ 30 % Ɏɧɤɑ 

ɎɝɗɑɐɝɞɎɔɑ ɛɚɛɌɐɌəɔɫ ɫɔɣəɔɖɚɎ Ɏ ɛɚɗɑ ɚɍɗɟɣɑ-

əɔɫ ɛɟɣɖɚɘ ɛɑɜɎɔɣəɚɏɚ ɔɓɗɟɣɑəɔɫ [8]. ȬəɌɗɚ-

ɏɔɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɐɗɫ ȶȾ-
ɌəɏɔɚɏɜɌɠɔɔ, ɏɐɑ ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ɎɌɜɨɔɜɚ-

ɎɌɗɌ ɚɞ 5 ɐɚ 15 ɘȳɎ,  Ɍ ɞɌɖɒɑ  ɐɗɫ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɗɨɢɔɠɔɖɌɢɔɔ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ, ɏɐɑ ɞɚɞ ɒɑ ɛɚɖɌɓɌɞɑɗɨ ɝɚɝɞɌɎɔɗ 2 ð 12 

ɘȳɎ [9]. Ȼɚɐɚɍəɧɑ ɚɢɑəɖɔ ɝ ɐɚɝɞɌɞɚɣəɚɕ ɝɞɑɛɑ-

əɨɪ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɐɗɫ ȴȼ-ɛɜɚɢɑɐɟɜ ɛɚɖɌ ɚɞ-
ɝɟɞɝɞɎɟɪɞ, əɚ ɘɚɒəɚ ɟɖɌɓɌɞɨ, ɣɞɚ ɔɡ ɐɔɌɛɌɓɚə 

ɚɣɑəɨ ɤɔɜɚɖ ð ɚɞ 1 ɐɚ 40 ɘȳɎ. 

ȽɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɖɚɩɠɠɔɢɔɑəɞɧ ɛɑɜɑ-

ɝɣɑɞɌ  ɖ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɑ ɛɜɔɎɑɐɑəɧ Ɏ ɘɑɞɚ-

ɐɔɣɑɝɖɔɡ ɟɖɌɓɌəɔɫɡ [10] ɐɗɫ ɞɔɛɚɎɧɡ ɜɑɒɔɘɚɎ 
ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɓɜɚɝɗɧɡ ɔ 

ɐɑɞɑɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɐɗɫ ȶȾ. ȺɐəɌɖɚ ɛɜɔ ɩɞɚɘ 

əɟɒəɚ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ȸȶȼȳ əɑɐɌɎəɚ ɔɓɘɑəɔɗɌ 

ɓəɌɣɑəɔɫ ɞɖɌəɑɎɧɡ ɎɑɝɚɎɧɡ ɠɌɖɞɚɜɚɎ ɐɗɫ Ɏɧ-

ɣɔɝɗɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ Ɏ ɝɎɚɑɕ 

əɚɎɚɕ ɠɟəɐɌɘɑəɞɌɗɨəɚɕ ȻɟɍɗɔɖɌɢɔɔ 103 [11], ɔ 
ɩɞɔ ɔɓɘɑəɑəɔɫ Ɏ ɘɑɞɚɐɔɣɑɝɖɔɡ ɟɖɌɓɌəɔɫɡ [10] 

ɛɚɖɌ əɑ ɟɣɞɑəɧ, ɣɞɚ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɓəɌɣɔ-

ɞɑɗɨəɧɘ ɛɚɏɜɑɤəɚɝɞɫɘ Ɏ ɚɢɑəɖɌɡ ɩɠɠɑɖɞɔɎəɚɕ 

ɐɚɓɧ [12].  

Ȯ  əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɞɑɛɑɜɨ ɌɖɞɔɎəɚ 
ɚɍɝɟɒɐɌɑɞɝɫ Ɏɚɛɜɚɝ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ ɟɝɞɌəɚɎ-

ɗɑəɔɫ ɖɚəɞɜɚɗɨəɧɡ  (ɞɌɖ əɌɓɧɎɌɑɘɧɡ ɜɑɠɑ-

ɜɑəɝəɧɡ) ɟɜɚɎəɑɕ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɛɜɔ  

ȴȼ-ɛɜɚɢɑɐɟɜɌɡ. ȻɜɑɐɗɌɏɌɑɞɝɫ ɞɌɖɔɑ ɟɜɚɎəɔ 

ɝɎɫɓɧɎɌɞɨ ɝ ɞɔɛɚɘ ɔ ɝɞɑɛɑəɨɪ ɝɗɚɒəɚɝɞɔ ɛɜɚ-

Ɏɚɐɔɘɚɕ ɛɜɚɢɑɐɟɜɧ, Ɍ ɞɌɖɒɑ ɝ ɞɔɛɚɘ ɔ ɞɫɒɑ-
ɝɞɨɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɟ ɍɚɗɨəɚɏɚ. Ȼɜɔ 

ɩɞɚɘ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ ɜɑɏɗɌɘɑəɞɔɜɚɎɌɞɨ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɛɚɗəɚɑ ɣɔɝɗɚ 
ɜɑəɞɏɑəɚɏɜɌɘɘ əɌ ɛɜɚɢɑɐɟɜɟ ɔ ɓəɌɣɑəɔɫ DAP. 

ȭɑɓ ɝɚɘəɑəɔɫ, ɝɞɚɗɨ ɝɗɚɒəɌɫ ɛɜɚɢɑɐɟɜɌ ɚɏɜɌ-

əɔɣɑəɔɫ ɟɜɚɎəɑɕ ɚɍɗɟɣɑəɔɫ əɌɞɚɗɖəɑɞɝɫ əɌ ɢɑ-

ɗɧɕ ɜɫɐ ɓɌɞɜɟɐəɑəɔɕ ɛɜɔ ɑɑ Ɏəɑɐɜɑəɔɔ Ɏ ɜɑ-

Ɍɗɨəɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ. ȺɣɑɎɔɐəɚ, 

ɔɘɑəəɚ ɛɚɩɞɚɘɟ əɑ ɎɧɜɌɍɚɞɌəɧ ɚɍɥɑɛɜɔəɫɞɧɑ 

ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɜɑɠɑɜɑəɝəɧɘ ɟɜɚɎəɫɘ ɚɍɗɟ-
ɣɑəɔɫ. ȽɎɔɐɑɞɑɗɨɝɞɎɚɘ ɩɞɚɘɟ ɘɚɒɑɞ ɝɗɟɒɔɞɨ 

ȻɟɍɗɔɖɌɢɔɫ 1346 ȸȬȯȬȾɉ [13], Ɏ ɖɚɞɚɜɚɕ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɘɑɒɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ  Ɏ 5 

ɝɞɜɌəɌɡ ɟɐɌɗɚɝɨ ɖɚəɖɜɑɞɔɓɔɜɚɎɌɞɨ ɜɑɠɑɜɑəɝ-
əɧɑ ɟɜɚɎəɔ DAP ɞɚɗɨɖɚ ɐɗɫ ɖɚɜɚəɌɜəɚɕ Ɍəɏɔɚ-

ɏɜɌɠɔɔ (50 ȯɜ Įɝɘ2) ɔ ɣɜɑɝɖɚɒəɚɕ ɝɑɜɐɑɣəɚ-
ɝɚɝɟɐɔɝɞɚɕ ɔəɞɑɜɎɑəɢɔɔ (125 ȯɜ Į ɝɘ2). Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɜɌɍɚɞɌ Ɏ ɐɌəəɚɘ əɌɛɜɌɎɗɑəɔɔ ɌɖɞɔɎəɚ 

ɛɜɚɐɚɗɒɌɑɞɝɫ [14, 15]. 

Ȯ ɍɚɗɑɑ ɛɜɚɐɎɔəɟɞɚɘ ɝɚɝɞɚɫəɔɔ əɌɡɚ-

ɐɔɞɝɫ ɝɔɞɟɌɢɔɫ ɝ ɜɑɠɑɜɑəɝəɧɘɔ ɟɜɚɎəɫɘɔ ɚɍ-
ɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɐɗɫ ȶȾ. Ȯ ɣɌɝɞəɚɝɞɔ, ɛɚ  ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɘɑɒɢɑəɞɜɚɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɓɜɚɝ-

ɗɧɡ ɛɌɢɔɑəɞɚɎ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑ-
ɜɑəɝəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ CTDIvol  ɔɝɛɚɗɨɓɚɎɌɞɨ ɓəɌ-

ɣɑəɔɫ 50 ɘȯɜ ɐɗɫ ɏɚɗɚɎɧ, 35  ɘȯɜ - ɐɗɫ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɔ 25 ɘȯɜ - ɐɗɫ 
ɒɔɎɚɞɌ [16].  ȱɥɑ ɍɚɗɨɤɑ ɖɚəɖɜɑɞɔɓɔɜɚɎɌəɧ  Ɏ 

ȻɟɍɗɔɖɌɢɔɔ 1543 ȸȬȯȬȾɉ ɜɑɠɑɜɑəɝəɧɑ ɟɜɚɎəɔ 

ɚɍɗɟɣɑəɔɫ ɛɜɔ ȶȾ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɑɞɑɕ, ɛɜɔəɫ-

ɞɧɑ Ɏ ȱɎɜɚɛɑɕɝɖɚɘ ɝɚɪɓɑ, ȮɑɗɔɖɚɍɜɔɞɌəɔɔ, 

ȯɑɜɘɌəɔɔ ɔ ɄɎɑɕɢɌɜɔɔ, ɏɐɑ ɛɜɔɎɑɐɑəɧ ɛɚɖɌɓɌ-
ɞɑɗɔ CTDIvol  ɔ DLP ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɫɡ ɏɚɗɚ-

Ɏɧ, ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɒɔɎɚɞɌ ɟ ɐɑɞɑɕ  Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɘɑəɑɑ 1 ɏɚɐɌ, 1 ð 5 ɗɑɞ, 5 ð 10 ɗɑɞ, 10 ð 15 

ɗɑɞ [17].  ȺɍɚɝəɚɎɌəɔɑ ɩɞɔɡ ɟɜɚɎəɑɕ ɚɍɗɟɣɑəɔɫ 

ɛɜɔɎɑɐɑəɚ Ɏ ȻɟɍɗɔɖɌɢɔɔ 121 ȸȶȼȳ [18]. 

ȻɜɌɖɞɔɣɑɝɖɔɑ  ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɚɍɑɝ-

ɛɑɣɑəɔɪ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɌɢɔɑə-

ɞɚɎ.   
ȽəɌɣɌɗɌ ɜɌɝɝɘɚɞɜɔɘ ɜɑɖɚɘɑəɐɌɢɔɔ ɐɗɫ 

ȴȼ-ɛɜɚɢɑɐɟɜ, ɖɌɖ əɌɔɍɚɗɑɑ ɜɌɐɔɌɢɔɚəəɚ ɚɛɌɝ-

əɧɡ ɐɗɫ ɛɌɢɔɑəɞɌ. Ⱥəɔ əɌɔɍɚɗɑɑ ɛɚɐɜɚɍəɚ ɔ 

ɚɍɚɝəɚɎɌəəɚ ɍɧɗɔ ɝɠɚɜɘɟɗɔɜɚɎɌəɧ ȺɍɥɑɝɞɎɚɘ 

ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ ȽɄȬ [19].  ȿɖɌ-
ɓɧɎɌɑɞɝɫ, ɣɞɚ ɜɌɐɔɌɢɔɚəəɟɪ ɍɑɓɚɛɌɝəɚɝɞɨ ɛɌ-

ɢɔɑəɞɚɎ ɝɗɑɐɟɑɞ ɚɍɑɝɛɑɣɔɎɌɞɨ Ɏ ɜɌɘɖɌɡ ɛɜɚ-

ɏɜɌɘɘɧ ɏɌɜɌəɞɔɔ ɖɌɣɑɝɞɎɌ  əɌ Ɏɝɑɡ ɞɜɑɡ ɚɝəɚɎ-

əɧɡ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɩɞɌɛɌɡ ȴȼ-ɛɜɚɢɑɐɟɜɧ, Ɍ 

ɔɘɑəəɚ ɛɜɔ ɑɬ ɛɗɌəɔɜɚɎɌəɔɔ, ɑɬ ɛɜɚɎɑɐɑəɔɔ ɔ 
ɛɚɝɞɛɜɚɢɑɐɟɜəɚɕ ɖɟɜɌɢɔɔ ɛɌɢɔɑəɞɌ. 

ȺɝəɚɎɚɕ ɏɌɜɌəɞɔɔ ɖɌɣɑɝɞɎɌ ɫɎɗɫɑɞɝɫ ɢɑɗɑɎɚɑ 

ɚɍɟɣɑəɔɑ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ ɛɜɚɎɑɐɑəɔɪ ɛɗɌəɔ-

ɜɟɑɘɚɕ ȴȼ-ɛɜɚɢɑɐɟɜɧ ɖɚəɖɜɑɞəɚɏɚ ɞɔɛɌ, ɛɜɔ-

ɣɑɘ ɚɍɟɣɑəɔɑ ɐɚɗɒəɚ əɚɝɔɞɨ əɑ ɞɚɗɨɖɚ ɣɔɝɞɚ 

ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ, əɚ ɔ ɍɧɞɨ əɌɛɜɌɎɗɑ-
əɚ əɌ ɘɔəɔɘɔɓɌɢɔɪ ɟɜɚɎəɫ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑə-

ɞɌ [20]. ȬɛɛɌɜɌɞ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɚɍɚɜɟɐɚɎɌ-

əɔɑ ɐɚɗɒəɧ ɍɧɞɨ ɛɚɐɎɑɜɏəɟɞɧ ɖɚəɞɜɚɗɪ ɚɝ-

əɚɎəɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ  ɜɌɘɖɌɡ 

ɛɜɔəɫɞɧɡ ɛɜɚɏɜɌɘɘ ɏɌɜɌəɞɔɔ ɖɌɣɑɝɞɎɌ ȴȼ-
ɛɜɚɢɑɐɟɜɧ [21]. Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ 

ɞɚɗɨɖɚ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ Ɍɛ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɌɜɌɞɧ, ɌɐɌɛɞɔɜɚɎɌəəɧɑ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɔɘɑəəɚ ɛɗɌəɔɜɟɑɘɚɕ ȴȼ-ɛɜɚɢɑɐɟɜɧ. ȹɌɖɚəɑɢ, 
ɐɚɗɒəɚ ɍɧɞɨ ɛɚɗɟɣɑəɚ ɛɔɝɨɘɑəəɚɑ ɝɚɏɗɌɝɔɑ ɛɌ-

ɢɔɑəɞɌ əɌ ɛɜɚɎɑɐɑəɔɑ ɐɌəəɚɕ ȴȼ-ɛɜɚɢɑɐɟɜɧ, 

ɏɐɑ ɚə ɐɚɗɒɑə ɍɧɞɨ ɛɜɚɔəɠɚɜɘɔɜɚɎɌə ɚɍ ɚɒɔ-

ɐɌɑɘɚɕ ɐɚɓɑ ɚɍɗɟɣɑəɔɫ ɔ Ɏɚɓɘɚɒəɧɡ ɖɗɔəɔɣɑ-

ɝɖɔɡ ɛɚɝɗɑɐɝɞɎɔɫɡ ɩɞɚɏɚ ɚɍɗɟɣɑəɔɫ. Ȼɜɔ ɩɞɚɘ  
əɟɒəɚ ɛɚɘəɔɞɨ, ɣɞɚ əɌɔɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɟɜɚɎəɔ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ ɚɒɔɐɌɪɞɝɫ ɛɜɔ ɝɗɑɐɟɪɥɔɡ 

ȴȼ-ɛɜɚɢɑɐɟɜɌɡ:  

¶ ɩɘɍɚɗɔɓɌɢɔɫ, ɎɖɗɪɣɌɫ ɡɑɘɚɩɘɍɚɗɔɓɌ-
ɢɔɪ; 

¶ ɛɚɣɑɣəɌɫ ɔ (ɔɗɔ) ɎɔɝɢɑɜɌɗɨəɌɫ Ɍəɏɔɚ-
ɛɗɌɝɞɔɖɌ ɔ (ɔɗɔ) ɝɞɑəɞɔɜɚɎɌəɔɑ; 

¶ ɞɜɌəɝɦɪɏɟɗɫɜəɚɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɑ 
ɛɚɜɞɚɝɔɝɞɑɘəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ ɔɗɔ ɜɑ-
Ɏɔɓɔɫ; 

¶ ɖɚɘɛɗɑɖɝəɌɫ ɍɔɗɔɌɜəɌɫ ɔəɞɑɜɎɑəɢɔɫ; 

¶ əɑɠɜɚɝɞɚɘɔɫ ɔɗɔ ɐɚɝɞɟɛ ɖ ɛɚɣɑɣəɧɘ 
ɖɌɘəɫɘ; 

¶ ɝɗɚɒəɌɫ ɘəɚɏɚɟɜɚɎəɑɎɌɫ ɎɑɜɞɑɍɜɚɛɗɌ-
ɝɞɔɖɌ ɔ ɖɔɠɚɛɗɌɝɞɔɖɌ.  

Ȼɜɔ əɌɓəɌɣɑəɔɔ ȴȼ-ɛɜɚɢɑɐɟɜɧ əɌɐɚ 

ɟɣɔɞɧɎɌɞɨ ɝɗɑɐɟɪɥɔɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ: 

¶ ɘɌɝɝɌ ɞɑɗɌ ɘɑəɑɑ 10 ɖɏ ɔ ɍɚɗɑɑ 135 ɖɏ; 

¶ ȴȼ ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ,  ɟ ɖɚɞɚɜɧɡ 
ɎɝɗɑɐɝɞɎɔɑ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɞɑɗɌ ɛɚ-

ɎɧɤɌɪɞɝɫ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɜɌɐɔɚɣɟɎ-
ɝɞɎɔɞɑɗɨəɧɡ ɚɜɏɌəɚɎ (ɡɜɟɝɞɌɗɔɖ ɏɗɌɓɌ, 

ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ɏɚəɌɐɧ, ɥɔɞɚɎɔɐəɌɫ 

ɒɑɗɑɓɌ); 

¶ ɍɑɜɑɘɑəəɚɝɞɨ; 

¶ ɞɑɡəɔɣɑɝɖɔ ɞɜɟɐəɧɑ ȴȼ-ɛɜɚɢɑɐɟɜɧ, Ɏ 
ɞɚɘ ɣɔɝɗɑ ɝ əɑɝɞɌəɐɌɜɞəɚ ɐɚɗɏɚɕ ɛɜɚ-

ɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɔ ɝ 
əɑɚɍɡɚɐɔɘɚɝɞɨɪ Ɏɧɝɚɖɔɡ ɖɚɒəɧɡ ɐɚɓ; 

¶ ɛɗɌəɔɜɟɑɘɌɫ ɔɗɔ ɟɒɑ ɛɜɚɎɑɐɑəəɌɫ ɗɟɣɑ-
ɎɌɫ ɞɑɜɌɛɔɫ əɌ ɞɟ ɒɑ ɝɌɘɟɪ ɌəɌɞɚɘɔɣɑ-

ɝɖɟɪ ɚɍɗɌɝɞɨ ɞɑɗɌ ɛɌɢɔɑəɞɌ; 

¶  Ɏɧɛɚɗəɑəəɧɑ ɘɑəɑɑ ɣɑɘ ɓɌ 60 ɝɟɞɚɖ ɐɚ 
ȴȼ-ɛɜɚɢɑɐɟɜɧ ɐɜɟɏɔɑ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝ Ɏɧɝɚɖɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓ-

ɖɚɕ əɌ ɞɟ ɒɑ ɌəɌɞɚɘɔɣɑɝɖɟɪ ɚɍɗɌɝɞɨ. 
ȽɚɍɝɞɎɑəəɚ ɛɗɌəɔɜɚɎɌəɔɑ ɐɚɗɒəɚ ɍɧɞɨ 

ɚɝəɚɎɌəɚ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɜɚ-

Ɏɑɐɑəəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. Ȯ 

ɛɗɌəɑ ɝəɔɒɑəɔɫ ɚɍɥɑɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɌɢɔɑəɞɌ ɓɐɑɝɨ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧ  ɞɑ ɘɑɞɚɐɧ, Ɏ 

ɖɚɞɚɜɧɡ ɚɍɗɟɣɑəɔɑ ɚɞɝɟɞɝɞɎɟɑɞ Ɏɚɚɍɥɑ (ȿȳȴ, 
ȸȼȾ, ȸȼ-ɌəɏɔɚɏɜɌɠɔɫ, ȸȼ-

ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ ɔ ɐɜ.) ɔɗɔ ɡɌɜɌɖɞɑ-

ɜɔɓɟɑɞɝɫ əɑɎɧɝɚɖɔɘ ɟɜɚɎəɑɘ (ɝɛɔɜɌɗɨəɌɫ ɘəɚ-

ɏɚɝɜɑɓɚɎɌɫ  ȶȾ, ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ  Ɏɘɑɝɞɚ ɢɔɠ-

ɜɚɎɚɕ ɜɌɓəɚɝɞəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɔ ɐɜ.). Ȼɜɔ ɛɜɚ-
Ɏɑɐɑəɔɔ ȶȾ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɔəɔɘɌɞɨ ɘɑɜɧ ɛɚ 
ɝəɔɒɑəɔɪ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ E ɛɚɝɜɑɐɝɞɎɚɘ 

əɑɖɚɞɚɜɚɏɚ ɝəɔɒɑəɔɫ əɌɛɜɫɒɑəɔɫ əɌ ɞɜɟɍɖɑ ɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑɒɔɘɌ ɌɎɞɚɘɌɞɔɣɑɝɖɚɕ ɘɚɐɟ-

ɗɫɢɔɔ ɞɚɖɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ. ȸəɚɏɚɐɑɞɑɖ-

ɞɚɜəɌɫ ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ ɚɝɚɍɑəəɚ ɟɝɛɑɤəɌ ɐɗɫ 
ɛɚɗɟɣɑəɔɫ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɚɜɌɒɑəɔɫɡ ɛɑɜɔɠɑ-

ɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ, ɚɝɞɜɧɡ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɧɡ ɖɜɚɎɚɞɑɣɑəɔɫɡ, Ɍ ɞɌɖɒɑ ɐɗɫ ɛɗɌəɔ-
ɜɚɎɌəɔɫ ɞɜɌəɝɦɪɏɟɗɫɜəɚɏɚ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɏɚ 

ɛɚɜɞɚɝɔɝɞɑɘəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ, ɣɜɑɝɖɚɒəɚɏɚ 

ɐɚɝɞɟɛɌ ɛɜɔ ɘɚɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ ɔ ɝɗɚɒəɧɡ 

ɍɔɗɔɌɜəɧɡ ɔəɞɑɜɎɑəɢɔɕ. ɁɚɜɚɤɌɫ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɘɚɒɑɞ ɚɍɑɝɛɑɣɔɞɨ ɝɑɜɨ-
ɑɓəɚɑ ɝəɔɒɑəɔɑ ɖɌɖ ɚɍɥɑɕ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɞɌɖ   ɔ ɖɚɗɔɣɑɝɞɎɌ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɝəɔɘɖɚɎ ɛɜɔ ȴȼ-ɛɜɚɢɑɐɟɜɑ.  

ȶɜɚɘɑ ɞɚɏɚ, əɑɚɍɡɚɐɔɘɚ ɚɢɑəɔɞɨ ɜɔɝɖ, 

ɝɎɫɓɌəəɧɕ ɝ ɎɎɑɐɑəɔɑɘ Ɏ ɚɜɏɌəɔɓɘ ɕɚɐ-

ɝɚɐɑɜɒɌɥɔɡ ɔ ɏɌɐɚɗɔəɔɕ-ɝɚɐɑɜɒɌɥɔɡ ɖɚəɞɜɌ-
ɝɞɔɜɟɪɥɔɡ ɝɚɑɐɔəɑəɔɕ.  

ȼɑɤɌɪɥɔɘ ɐɗɫ ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɔ əɌ ɍɚɗɨəɚɏɚ ɫɎɗɫɑɞɝɫ ɖɎɌɗɔɠɔɢɔɜɚ-

ɎɌəəɚɑ Ɏɧɛɚɗəɑəɔɑ Ɏɞɚɜɚɏɚ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɩɞɌɛɌ ð ɖɌɣɑɝɞɎɑəəɚɑ ɛɜɚɎɑɐɑəɔɑ ɝɚɍɝɞɎɑəəɚ 
ȴȼ-ɛɜɚɢɑɐɟɜɧ. ȻɑɜɎɚɑ ɎɌɒəɚɑ ɟɝɗɚɎɔɑ ɖɌɣɑ-

ɝɞɎɌ  ȴȼ-ɛɜɚɢɑɐɟɜɧ ð əɑɛɜɑɜɧɎəɧɕ ɜɌɐɔɌɢɔ-

ɚəəɧɕ  ɘɚəɔɞɚɜɔəɏ, ɞ.ɑ. əɑɛɜɑɜɧɎəɧɕ ɖɚəɞɜɚɗɨ 

əɌɖɚɛɗɫɑɘɚɕ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ. ȳɌ ɑɏɚ Ɏɧɛɚɗəɑ-

əɔɑ ɐɚɗɒɑə ɚɞɎɑɣɌɞɨ ɜɌɐɔɌɢɔɚəəɧɕ ɞɑɡəɚɗɚɏ 

(ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞ),  ɖɚɞɚɜɧɕ Ɏ ɡɚɐɑ ȴȼ-
ɛɜɚɢɑɐɟɜɧ ɐɚɗɒɑə ɝɚɚɍɥɌɞɨ ɜɑəɞɏɑə-ɡɔɜɟɜɏɟ  ɚ 

ɐɚɝɞɔɒɑəɔɔ ɚɐəɚɏɚ ɔɗɔ əɑɝɖɚɗɨɖɔɡ ɐɚɓɚɎɧɡ ɛɚ-

ɜɚɏɚɎ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɞɌɍɗɔɢɑɕ 1. 

Ȯ ɝɔɝɞɑɘɌɡ ɝ ɍɔɛɗɌəɌɜəɧɘ ɚɍɗɟɣɑəɔɑɘ 

ɐɚɓɧ, ɛɚɗɟɣɑəəɧɑ ɛɌɢɔɑəɞɚɘ Ɏ ɖɌɒɐɚɘ ɜɌɐɔɌ-

ɢɔɚəəɚɘ ɛɚɗɑ, ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ əɑɓɌɎɔɝɔɘɚ 
ɐɜɟɏ ɚɞ ɐɜɟɏɌ. ȱɝɗɔ ɛɚɗɫ Ɏəɟɞɜɔ ɞɑɗɌ ɍɚɗɨəɚɏɚ 

ɛɑɜɑɖɜɧɎɌɪɞɝɫ, ɞɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɐɚɓɧ ɝɟɘ-

ɘɔɜɟɪɞɝɫ. 

ȶɚəɑɣəɚ, ȴȼ-ɛɜɚɢɑɐɟɜɌ əɑ ɘɚɒɑɞ ɍɧɞɨ 

ɛɜɑɜɎɌəɌ ɛɚ ɐɚɝɞɔɒɑəɔɔ ɚɐəɚɏɚ ɔɗɔ əɑɝɖɚɗɨɖɔɡ 
ɐɚɓɚɎɧɡ ɛɚɜɚɏɚɎ, ɟɖɌɓɌəəɧɡ Ɏ  ɞɌɍɗɔɢɑ 1, əɚ 

ɐɚɗɒəɧ ɍɧɞɨ ɛɜɔəɫɞɧ ɘɑɜɧ ɛɚ ɔɝɖɗɪɣɑəɔɪ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɜɚɢɑɐɟɜ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɝ ɚɍɗɟɣɑəɔɑɘ ɞɚɏɚ ɒɑ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ 

ɞɑɗɌ Ɏ ɛɚɝɗɑɐɟɪɥɔɑ 60 ɝɟɞɚɖ.  

Ȯɞɚɜɚɑ ɎɌɒəɚɑ ɟɝɗɚɎɔɑ ɖɌɣɑɝɞɎɑəəɚɏɚ 
Ɏɧɛɚɗəɑəɔɫ ȴȼ-ɛɜɚɢɑɐɟɜɧ ð Ɏɝɑɘɑɜəɚɑ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɞɑɡəɚɗɚɏɔɕ ɘɔəɔɘɔɓɌɢɔɔ ɖɌɖ ɘɚɥəɚ-

ɝɞɔ ɐɚɓɧ, ɞɌɖ ɔ ɝɌɘɚɕ əɌɖɚɛɗɫɑɘɚɕ ɐɚɓɧ. Ȯ 

ɣɌɝɞəɚɝɞɔ: 

¶ Ȱɗɫ ɝəɔɒɑəɔɫ ɘɚɥəɚɝɞɔ ɐɚɓɧ ɛɜɔ ɜɑəɞ-
ɏɑəɚɝɖɚɛɔɔ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ 
ɔɘɛɟɗɨɝəɧɕ ɜɑɒɔɘ ɝ ɘɔəɔɘɌɗɨəɚ Ɏɚɓ-

ɘɚɒəɚɕ ɝɖɚɜɚɝɞɨɪ ɝɗɑɐɚɎɌəɔɫ ɔɘɛɟɗɨ-
ɝɚɎ: əɌɛɜɔɘɑɜ, ɛɜɔ 15 ɔɘɛ/ɝ DAP ɝɚ-

ɝɞɌɎɗɫɑɞ 241 ɝȯɜĮɝɘ2 /ɘɔə, Ɍ ɛɜɔ 3 

ɔɘɛ/ɝ ð 26 ɝȯɜĮɝɘ2/ɘɔə.  

¶ Ⱦɜɑɍɟɑɞɝɫ ɝəɔɒɌɞɨ ɖɌɖ ɛɜɚɐɚɗɒɔɞɑɗɨ-
əɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɞɌɖ ɔ ɣɔɝɗɚ 
əɌɖɌɛɗɔɎɌɑɘɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɔɡ 

ɔɓɚɍɜɌɒɑəɔɕ, ɛɜɔ ɜɑɏɔɝɞɜɌɢɔɔ ɖɚɞɚɜɧɡ 

ɛɜɚɢɑɐɟɜɌ zoom ɐɚɗɒəɌ ɍɧɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌəɌ ɞɚɗɨɖɚ ɛɜɔ ɚɞɣɑɞɗɔɎɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

əɑɚɍɡɚɐɔɘɚɝɞɔ.  

¶ Ȯɜɑɘɫ ɚɞ Ɏɜɑɘɑəɔ ɡɚɜɚɤɚ ɘɑəɫɞɨ ɟɏɚɗ 
ɛɌɐɑəɔɫ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ əɌ ɖɚɒɟ ɛɚ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɜɑɐɝɞɎɚɘ ɛɚɎɚɜɚɞɌ Ƚ-ɐɟɏɔ ɝ ɔɓɗɟɣɌɞɑ-

ɗɑɘ.  

¶ Ȼɜɔ ɛɑɜɎɚɘ ɒɑ ɟɎɑɐɚɘɗɑəɔɔ ɚ ɛɜɑɎɧɤɑ-
əɔɔ ɚɐəɚɏɚ ɔɓ ɐɚɓɚɎɧɡ ɛɜɑɐɑɗɚɎ ɛɚ ɞɌɍ-

ɗɔɢɑ 1 ɜɑɖɚɘɑəɐɟɑɞɝɫ ɟɎɑɗɔɣɔɞɨ ɜɌɝɞɎɚɜ 

ɟɏɗɌ ɛɚɎɚɜɚɞɌ Ƚ-ɐɟɏɔ ɝ ɔɓɗɟɣɌɞɑɗɑɘ  Ɏɚ-

ɖɜɟɏ ɞɑɗɌ ɛɌɢɔɑəɞɌ.  

¶ Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȴȼ-ɛɜɚɢɑɐɟɜɧ ɛɚɐ 
ɟɛɜɌɎɗɑəɔɑɘ ȶȾ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɝəɔɓɔɞɨ 

ɩɖɝɛɚɓɔɢɔɪ Ɏ ɑɐɔəɔɢɌɡ ɘȬɝ ɝɜɌɓɟ ɛɚɝɗɑ 
ɜɑɏɔɝɞɜɌɢɔɔ ɗɚɖɌɗɔɓɟɪɥɑɏɚ ȶȾ-ɝɖɌəɌ, Ɍ 

ɞɌɖɒɑ ɝəɔɒɌɞɨ ɖɚɗɔɣɑɝɞɎɚ əɌɖɌɛɗɔɎɌɑ-

ɘɧɡ ȶȾ-ɔɓɚɍɜɌɒɑəɔɕ ɔ ɟɎɑɗɔɣɔɎɌɞɨ 

ɛɔɞɣ ɛɜɔ ɝɛɔɜɌɗɨəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ.  

¶ ȰɚɗɒəɌ ɍɧɞɨ ɚɍɑɝɛɑɣɑəɌ ɝɚɚɞɎɑɞɝɞɎɟɪ-
ɥɌɫ ɖɚɗɗɔɘɌɢɔɫ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ ɝ ɛɚ-
ɘɚɥɨɪ ɐɔɌɠɜɌɏɘ ɔ ɓɌɥɔɞəɧɡ ɍɗɚɖɚɎ, 

ɣɞɚɍɧ ɝəɔɓɔɞɨ ɛɗɚɥɌɐɨ ɟɣɌɝɞɖɌ ɚɍɗɟɣɌ-

ɑɘɚɕ ɖɚɒɔ.  

¶ ȶɚɒəɚ-ɠɚɖɟɝəɚɑ ɜɌɝɝɞɚɫəɔɑ ɐɚɗɒəɚ 
ɍɧɞɨ ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɧɘ, Ɍ ɜɌɝ-

ɝɞɚɫəɔɑ ɘɑɒɐɟ ɞɑɗɚɘ ɛɌɢɔɑəɞɌ ɔ ɐɑɞɑɖ-

ɞɚɜɚɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ð ɘɔ-
əɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɧɘ.  

¶ Ȼɚɗɟɣɑəɔɑ ɞɎɑɜɐɧɡ ɖɚɛɔɕ ɔɓɚɍɜɌɒɑəɔɕ 
ɐɚɗɒəɚ Ɏɧɛɚɗəɫɞɨɝɫ ɝ ɩɖɜɌəɌ ɖɚɘɛɨɪ-

ɞɑɜəɚɏɚ ɘɚəɔɞɚɜɌ ɔɗɔ ɞɑɗɑɎɔɓɚɜɌ Ɏɘɑɝɞɚ 

ɛɜɔɢɑɗɨəɚɕ  ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

¶ ȹɌɐɚ ɚɍɫɓɌɞɑɗɨəɚ ɛɜɔɘɑəɫɞɨ  ɔəɐɔɎɔɐɟ-
Ɍɗɨəɧɑ ɝɜɑɐɝɞɎɌ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ 

(ɠɔɏɟɜəɧɑ ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɩɖɜɌəɧ ɔɗɔ 
ɛɜɚɝɎɔəɢɚɎɌəəɧɑ əɌɖɔɐɖɔ) ɐɗɫ ɚɞɐɑɗɨ-

əɧɡ ɟɣɌɝɞɖɚɎ ɞɑɗɌ ɛɌɢɔɑəɞɌ, əɌɡɚɐɫ-

ɥɔɡɝɫ Ɏəɑ ɛɚɗɫ ɛɜɫɘɚɏɚ ɚɍɗɟɣɑəɔɫ. 

¶ Ȱɗɫ ɞɚɕ ɒɑ ɢɑɗɔ ɝɗɟɒɔɞ ɚɛɞɔɘɌɗɨəɚɑ ɛɚ-
ɓɔɢɔɚəɔɜɚɎɌəɔɑ ɞɑɗɌ ɛɌɢɔɑəɞɌ, ɝɎɚɐɫ-

ɥɑɑ ɖ ɘɔəɔɘɟɘɟ ɚɍɗɟɣɑəɔɑ ɚɝɞɌɗɨəɧɡ  

ɟɣɌɝɞɖɚɎ ɞɑɗɌ. 
Ȱɗɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ȶȾ ɔ ɐɗɫ ȶȾ Ɏ ɝɚ-

ɝɞɌɎɑ ȴȼ-ɛɜɚɢɑɐɟɜɧ ɞɌɖɒɑ ɖɚəɖɜɑɞɔɓɔɜɚɎɌəɧ 

ɘɑɜɧ ɛɚ ɝəɔɒɑəɔɪ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔ-

ɑəɞɌ. Ȼɜɑɒɐɑ Ɏɝɑɏɚ, ɩɞɚ əɌɓəɌɣɑəɔɑ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ȶȾ ɝɞɜɚɏɚ ɛɚ ɖɗɔəɔɣɑɝɖɔɘ ɛɚɖɌɓɌəɔɫɘ, 
Ɏɧɍɚɜ ɏɑɚɘɑɞɜɔɔ ɚɍɗɟɣɑəɔɫ ɔ ɜɑɒɔɘɚɎ ȶȾ-

ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɔəɫɞɧɘɔ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɘɔ ɜɑɠɑɜɑəɝəɧɘɔ ɟɜɚɎəɫɘɔ ɔ 

ɜɌɓɘɑɜɌɘɔ ɞɑɗɌ ɛɌɢɔɑəɞɌ. ȺɐəɌɖɚ əɌɔɍɚɗɑɑ 

ɩɠɠɑɖɞɔɎəɧɘ ɝɜɑɐɝɞɎɚɘ ɝəɔɒɑəɔɫ ɐɚɓɧ ɚɍɗɟ-

ɣɑəɔɫ ɛɌɢɔɑəɞɌ ɞɑɛɑɜɨ ɫɎɗɫɑɞɝɫ ɌɎɞɚɘɌɞɔɣɑ-
ɝɖɔɕ ɖɚəɞɜɚɗɨ ɩɖɝɛɚɓɔɢɔɔ, ɖɚɞɚɜɧɕ ɟɒɑ ɎɎɚ-

ɐɔɞɝɫ əɌ Ɏɝɑɡ ɝɚɎɜɑɘɑəəɧɡ ȶȾ-ɝɖɌəɑɜɌɡ. ɀɟəɖ-

ɢɔɚəɔɜɚɎɌəɔɑ ɛɚɐɚɍəɧɡ ɝɔɝɞɑɘ ɚɝəɚɎɌəɚ əɌ 4 

ɛɜɔəɢɔɛɌɡ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɜɑɌɗɔɓɚɎɌəɧ 

ɖɌɖ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ, ɞɌɖ ɔ Ɏ ɜɌɓɗɔɣəɧɡ ɝɚɣɑɞɌ-
əɔɫɡ. ȻɑɜɎɧɕ ɔɓ əɔɡ ð ɌɎɞɚɘɌɞɔɣɑɝɖɔɕ Ɏɧɍɚɜ 

ɩɖɝɛɚɓɔɢɔɔ ɝ ɟɣɑɞɚɘ ɚɞɖɗɚəɑəɔɫ ɜɌɓɘɑɜɚɎ ɚɍ-

ɗɟɣɌɑɘɚɏɚ ɟɣɌɝɞɖɌ ɞɑɗɌ ɚɞ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɝɜɑɐ-

əɑɏɚ ɜɌɓɘɑɜɌ  ɩɞɚɏɚ ɟɣɌɝɞɖɌ. Ȯɞɚɜɚɕ ð ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɚɑ ɔɓɘɑəɑəɔɑ ɩɖɝɛɚɓɔɢɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɗɚɖɌɗɨəɚɏɚ ɚɝɗɌɍɗɑəɔɫ ɛɟɣɖɌ ɔɓɗɟɣɑəɔɫ ɐɗɫ 
ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɞɑɗɌ; ɛɜɔ ɩɞɚɘ ɞɚɖ ɞɜɟɍɖɔ ɔɓ-

ɘɑəɫɑɞɝɫ ɛɜɔ ɛɑɜɑɡɚɐɑ ɚɞ ɚɐəɚɕ ɛɚɓɔɢɔɔ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑɗɫ  ɖ ɐɜɟɏɚɕ.  Ⱦɜɑɞɔɕ ð  ɌɎ-
ɞɚɘɌɞɔɣɑɝɖɌɫ ɘɚɐɟɗɫɢɔɫ ɩɖɝɛɚɓɔɢɔɔ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɟɏɗɚɎɚɕ ɛɚɓɔɢɔɔ ɔɓɗɟɣɌɞɑɗɫ: əɌɛɜɔ-

ɘɑɜ, Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ ɚɝɗɌɍɗɑəɔɑ ɎɝɑɏɐɌ 

ɍɚɗɨɤɑ, ɣɑɘ Ɏ ɛɑɜɑɐəɑ-ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ, ɔ ɞɚɖ 

ɞɜɟɍɖɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘ ɚɍɜɌɓɚɘ ɟɎɑɗɔɣɔɎɌɑɞ-
ɝɫ. ɃɑɞɎɑɜɞɧɕ ð ɉȶȯ-ɝɔəɡɜɚəɔɓɌɢɔɫ ɞɚɖɌ ɛɜɔ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɛɚɓɎɚɗɫɪɥɌɫ 

əɌɖɌɛɗɔɎɌɞɨ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫ, əɌɛɜɔɘɑɜ, ɞɚɗɨ-

ɖɚ Ɏ ɝɞɌɐɔɫɡ ɖɚəɢɌ ɝɔɝɞɚɗɧ ɔ ɖɚəɢɌ ɐɔɌɝɞɚɗɧ. 

ȻɚɖɌɓɌəɚ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ 

ɖɚəɞɜɚɗɫ ɩɖɝɛɚɓɔɢɔɔ ɛɚɓɎɚɗɫɑɞ ɝəɔɓɔɞɨ ɗɟɣɑ-
Ɏɟɪ əɌɏɜɟɓɖɟ ɛɜɔ ȶȾ ɒɔɎɚɞɌ əɌ 25 ð 62 % ɔ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ð əɌ 12 ð 79 % [ 6].  

Ȯ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɩɞɌɛ ɛɚɝɞɛɜɚɢɑɐɟɜ-

əɚɕ ɖɟɜɌɢɔɔ ɞɌɖɒɑ Ɏɡɚɐɔɞ ɚɍɫɓɌɞɑɗɨəɌɫ ɜɑɏɔ-

ɝɞɜɌɢɔɫ Ɏɝɑɕ ɐɚɝɞɟɛəɚɕ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ ɔə-
ɠɚɜɘɌɢɔɔ, ɣɞɚɍɧ ɘɚɒəɚ ɍɧɗɚ ɛɜɚɏəɚɓɔɜɚɎɌɞɨ 

Ɏɑɜɚɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑəɔɫ ɐɑɞɑɜɘɔəɔɜɚɎɌə-

əɧɡ ɔ ɝɞɚɡɌɝɞɔɣɑɝɖɔɡ ɜɌɐɔɌɢɔɚəəɚ-

ɔəɐɟɢɔɜɚɎɌəəɧɡ ɩɠɠɑɖɞɚɎ, ɚɝɚɍɑəəɚ ɐɗɫ ɖɚɒɔ. 

Ȼɜɑɒɐɑ Ɏɝɑɏɚ, əɑɚɍɡɚɐɔɘɚ ɓɌɛɔɝɌɞɨ Ɏ ɔɝɞɚɜɔɪ 

ɍɚɗɑɓəɔ ɓəɌɣɑəɔɫ əɌɖɚɛɗɑəəɚɕ ɖɚɒəɚɕ ɐɚɓɧ 
ESD, Ɍ  ɞɌɖɒɑ ɛɜɚɔɓɎɑɐɑəɔɫ: ɐɚɓɌ Į ɛɗɚɥɌɐɨ 

DAP ɔɗɔ DLP ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȶȾ-ɝɖɌəɑɜɌ ɐɗɫ 

ȴȼ-ɛɜɚɢɑɐɟɜɧ. ȶɌɖ ɟɒɑ ɚɞɘɑɣɌɗɚɝɨ, ɛɑɜɎɌɫ Ɏɑ-

ɗɔɣɔəɌ əɑ ɎɝɑɏɐɌ ɐɚɝɞɟɛəɌ, ɞɚɏɐɌ ɖɌɖ ɎɞɚɜɌɫ  ɔ 

ɞɜɑɞɨɫ Ɏɑɗɔɣɔəɧ ɎɝɑɏɐɌ ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɜɑɏɔ-

ɝɞɜɔɜɟɪɞɝɫ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɝɚɎɜɑɘɑəəɧɡ 
ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɔ ȶȾ-ɝɖɌəɑɜɚɎ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. Ȼɜɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɛɚɗɟɣɔɞɨ ɐɌə-

əɟɪ ɔəɠɚɜɘɌɢɔɪ ɜɑɏɔɝɞɜɔɜɟɪɞ ɛɜɚɐɚɗɒɔɞɑɗɨ-

əɚɝɞɨ ɜɑəɞɏɑəɚɝɖɚɛɔɔ  ɔ ɣɔɝɗɚ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɝəɔɘɖɚɎ, ɗɔɍɚ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ȶȾ-

ɝɖɌəɔɜɚɎɌəɔɫ.  
Ȼɜɔ ɩɞɚɘ ɝɗɑɐɟɑɞ ɚɜɏɌəɔɓɚɎɌɞɨ əɌɍɗɪɐɑ-

əɔɑ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɍɚɗɨəɚɏɚ Ɏ ɐɔəɌɘɔɖɑ əɑ 

ɞɚɗɨɖɚ ɚɞəɚɝɔɞɑɗɨəɚ ɑɏɚ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, 

əɚ ɔ Ɏ ɛɗɌəɑ ɖɚəɞɜɚɗɫ ɎɚɓəɔɖəɚɎɑəɔɫ ɔ ɛɌɞɚɏɑ-

əɑɓɌ Ɏɚɓɘɚɒəɧɡ ɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ, ɑɝɗɔ 
ɞɚɗɨɖɚ  Ɏɧɛɚɗəɫɑɞɝɫ ɡɚɞɫ ɍɧ ɚɐəɚ ɔɓ ɝɗɑɐɟɪ-
ɥɔɡ ɟɝɗɚɎɔɕ: əɌɖɚɛɗɑəəɌɫ ɖɚɒəɌɫ ɐɚɓɌ ESD 

ɛɜɑɎɧɤɌɑɞ 3000 ɘȯɜ, ɖɟɘɟɗɫɞɔɎəɌɫ ɐɚɓɌ CD  ð 

5000 ɘȯɜ,  ɛɜɚɔɓɎɑɐɑəɔɑ: ɐɚɓɌ Į ɛɗɚɥɌɐɨ DAP ð 

500 ȯɜ Į ɝɘ2, Ɍ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɔ ð 60  ɘɔə. ȬəɌɗɚɏɔɣəɚɑ ɚɏɜɌəɔɣɑəɔɑ ɐɗɫ 

ȶȾ Ɏ ɑɐɔəɔɢɌɡ ɛɜɚɔɓɎɑɐɑəɔɫ: ɐɚɓɌ Į ɐɗɔəɌ ɝɖɌ-
əɌ DLP ɝɚɝɞɌɎɗɫɑɞ 3500 ɘȯɜĮɝɘ. ȶɚəɑɣəɚ, ɩɞɔ 

ɛɚɜɚɏɚɎɧɑ ɐɚɓɧ əɑ ɚɓəɌɣɌɪɞ, ɣɞɚ ɛɜɔ ɗɟɣɑɎɚɕ 

əɌɏɜɟɓɖɑ əɔɒɑ ɔɡ ɗɟɣɑɎɧɑ ɚɝɗɚɒəɑəɔɫ ɝ ɏɌɜɌə-

ɞɔɑɕ əɑ Ɏɚɓəɔɖəɟɞ, Ɍ ɛɜɔ ɔɡ ɛɜɑɎɧɤɑəɔɔ ð Ɏɚɓ-

əɔɖəɟɞ ɚɍɫɓɌɞɑɗɨəɚ. ȮɝɗɑɐɝɞɎɔɑ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ 

ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɜɌɐɔɚɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ  Ɏɑɜɚ-
ɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑəɔɫ, ɝɜɚɖɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɛɜɚɫɎɗɑəɔɫ ɔ ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɗɟɣɑɎɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɞɌɖɒɑ ɘɚɏɟɞ ɓəɌɣɔɞɑɗɨəɚ ɎɌɜɨɔɜɚɎɌɞɨ. 

ɉɞɌ Ɏɑɜɚɫɞəɚɝɞɨ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔɎɌɑɞɝɫ, 

ɑɝɗɔ ɍɚɗɨəɚɘɟ ɓɌ ɛɜɑɐɤɑɝɞɎɟɪɥɔɑ 60 ɝɟɞɚɖ 

ɛɜɚɎɚɐɔɗɔɝɨ ɖɌɖɔɑ-ɗɔɍɚ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚ-
ɢɑɐɟɜɧ ɝ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɚɍɗɟɣɑəɔɫ ɚɐəɚɕ ɔ 

ɞɚɕ ɒɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȼɑəɞɏɑəɚɎɝɖɌɫ ȶȾ ɤɔɜɚɖɚ Ɏəɑɐɜɫɑɞɝɫ  Ɏ ɞɑ ɚɍ-

ɗɌɝɞɔ ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ, ɖɚɞɚɜɧɑ əɑ ɚɞ-

əɚɝɫɞɝɫ ɖ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ. ȾɌɘ 

ɞɜɑɍɚɎɌəɔɫ ɖ ɚɍɑɝɛɑɣɑəɔɪ ȼȭ ɛɌɢɔɑəɞɚɎ ɑɥɑ 
ɍɚɗɑɑ ɟɝɗɚɒəɫɪɞɝɫ. ɉɞɚ ɚɞəɚɝɔɞɝɫ ɖ ɞɌɖɔɘ Ɏɧ-

ɝɚɖɔɘ ɞɑɡəɚɗɚɏɔɫɘ, ɖɌɖ ȻɉȾ/ȶȾ [22], ɩəɐɚɎɌɝ-

ɖɟɗɫɜəɚɑ ɚɍɗɟɣɑəɔɑ ɝɞɑəɚɓɔɜɚɎɌəəɧɡ ɝɚɝɟɐɚɎ 

ɜɌɐɔɚəɟɖɗɔɐəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ [23], ɞɚɛɚɘɑɞ-

ɜɔɫ ɔ ȶȾ-ɝɔɘɟɗɫɢɔɫ ɐɔɝɞɌəɢɔɚəəɚɏɚ ɞɑɜɌɛɑɎ-

ɞɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɗɔəɑɕəɧɡ ɘɑɐɔɢɔəɝɖɔɡ 
ɟɝɖɚɜɔɞɑɗɫɡ [24]. 

Ⱥɍɑɝɛɑɣɑəɔɑ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝ-

əɚɝɞɔ ɛɑɜɝɚəɌɗɌ. 
ȶɌɖ ɔ ɐɗɫ ɛɌɢɔɑəɞɚɎ, ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ 

ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɑɜɝɚəɌɗɌ əɑɚɍɡɚ-

ɐɔɘ ɢɑɗɧɕ ɖɚɘɛɗɑɖɝ ɘɑɜ, ɍɚɗɨɤɔəɝɞɎɚ ɔɓ ɖɚɞɚ-

ɜɧɡ əɚɝɔɞ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ. ȰɌɗɑɑ ɍɟ-

ɐɟɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ ɞɚɗɨɖɚ ȴȼ-ɛɜɚɢɑɐɟɜɧ, ɛɚ-

ɝɖɚɗɨɖɟ ɚɍɗɟɣɑəɔɑ ɛɑɜɝɚəɌɗɌ ɚɞ ȶȾ-ɝɖɌəɑɜɚɎ 
Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɑɡ ɔɗɔ ɔəɧɡ 

ȴȼ-ɛɜɚɢɑɐɟɜ  ɛɚɐ ɖɚəɞɜɚɗɑɘ ȶȾ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ȶȾ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɑ ɚɍɗɟɣɑ-

əɔɑ ɠɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɑɞ.  

ɀɚɜɘɔɜɚɎɌəɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɑɜɝɚəɌɗ.  
Ȱɚɓɧ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜ-

ɝɚəɌɗɌ ɚɍɟɝɗɚɎɗɑəɧ ɝɗɑɐɟɪɥɔɘɔ ɜɌɐɔɌɢɔɚəəɚ-

ɠɔɓɔɣɑɝɖɔɘɔ ɠɌɖɞɚɜɌɘɔ:  

1) ȻɑɜɎɔɣəɧɕ ɛɟɣɚɖ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓ-
ɗɟɣɑəɔɫ, ɛɚɛɌɐɌɪɥɔɕ ɔɓ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ 

əɌ ɔɝɝɗɑɐɟɑɘɧɕ ɟɣɌɝɞɚɖ ɛɚɎɑɜɡəɚɝɞɔ ɞɑɗɌ ɛɌ-

ɢɔɑəɞɌ; ɐɌəəɌɫ ɖɚɘɛɚəɑəɞɌ ɚɍɗɟɣɑəɔɫ ɛɚ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɛɜɔ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ, ɛɜɔɣɑɘ  əɌɔɍɚɗɨɤɔɑ ɗɚɖɌɗɨəɧɑ 
ɐɚɓɧ ɛɚɗɟɣɌɪɞ ɖɔɝɞɔ ɜɟɖ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ.  

2) ȼɑəɞɏɑəɚɎɝɖɚɑ ɔɓɗɟɣɑəɔɑ, ɜɌɝɝɑɫəəɚɑ 

Ɏ ɞɑɗɑ ɛɌɢɔɑəɞɌ ɔ Ɏ ɩɗɑɘɑəɞɌɡ ɖɚəɝɞɜɟɖɢɔɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɛɛɌɜɌɞɌ ɔ ɎɚɓəɔɖɌɪɥɑɑ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɩɠɠɑɖɞɚɎ ɖɚɘɛɞɚəɚɎɝɖɚɏɚ ɔ ɜɑɗɑɑɎɝɖɚɏɚ 

ɜɌɝɝɑɔɎɌəɔɫ ɠɚɞɚəɚɎ. ȰɌəəɌɫ ɎɞɚɜɔɣəɌɫ ɖɚɘ-
ɛɚəɑəɞɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɑɜɎɔɣəɚɕ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɑɕ ɔəɞɑəɝɔɎəɚɝɞɨɪ, 

əɚ ɏɚɜɌɓɐɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɜɌɓəɚəɌɛɜɌɎɗɑəəɚ-

ɝɞɨɪ  ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɠɚɞɚəɚɎ. 

Ȼɚɩɞɚɘɟ ɚəɌ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɔɝɞɚɣəɔɖɚɘ 
ɚɍɥɑɏɚ, Ɍ əɑ ɗɚɖɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏɝɑɡ ɟɣɌɝɞ-

Ɏɟɪɥɔɡ Ɏ ɛɜɚɎɑɐɑəɔɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɛɜɚɢɑ-

ɐɟɜɧ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ.  ɀɌɖɞɔɣɑ-

ɝɖɔ ɔɓ-ɓɌ ɜɌɝɝɑɔɎɌəɔɫ ɔɓɗɟɣɑəɔɫ ɞɑɗɚ ɍɚɗɨəɚɏɚ 

ɝɞɌəɚɎɔɞɝɫ ɏɗɌɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ.  

3) ȴɓɗɟɣɑəɔɑ ɟɞɑɣɖɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍ-

ɖɔ, ɎɚɓəɔɖɌɪɥɑɑ Ɏəɑ ɠɚɖɌɗɨəɚɏɚ ɛɫɞəɌ əɌ Ɍəɚ-

ɐɑ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ.  ȼɑɌɗɨəɧɕ ɎɖɗɌɐ ɚɞ 

ɩɞɚɕ ɖɚɘɛɚəɑəɞɧ  Ɏ ɚɍɗɟɣɑəɔɑ ɛɑɜɝɚəɌɗɌ ɔ ɛɌ-
ɢɔɑəɞɌ ɛɜɑəɑɍɜɑɒɔɘɚ ɘɌɗ ɍɗɌɏɚɐɌɜɫ ɜɌɢɔɚ-

əɌɗɨəɚɕ ɖɚəɝɞɜɟɖɢɔɔ ɝɚɎɜɑɘɑəəɧɡ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɔ ȶȾ-ɝɖɌəɑɜɚɎ. 

ȼɌɐɔɌɢɔɚəəɧɕ ɖɚəɞɜɚɗɨ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ.  
ȼɌɐɔɌɢɔɚəəɧɕ ɘɚəɔɞɚɜɔəɏ ɜɌɍɚɣɔɡ ɘɑɝɞ 

ɛɑɜɝɚəɌɗɌ, ɛɑɜɔɚɐɔɣɑɝɖɔ ɛɜɚɎɚɐɔɘɧɕ Ɏ ɜɌɘɖɌɡ 

ɛɜɚɏɜɌɘɘɧ ɏɌɜɌəɞɔɔ ɖɌɣɑɝɞɎɌ, ɐɌɑɞ ɗɔɤɨ Ɏɑɝɨ-

ɘɌ ɛɜɔɍɗɔɓɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɟɜɚɎəɑɕ ɛɜɚɠɑɝɝɔ-

ɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ.  
ɉɞɔ ɚɍɝɞɚɫɞɑɗɨɝɞɎɌ ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɝɜɑɐɝɞɎ  ɔ ɞɑɡəɚɗɚɏɔɕ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɚɕ ɐɚɓɔɘɑɞɜɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚɎəɚɏɚ ɘɑɞɚ-

ɐɌ ɖɚəɞɜɚɗɫ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ. Ȼɚɗəɑɑ 

Ɏɝɑɏɚ əɑɚɍɡɚɐɔɘɧɘ ɞɜɑɍɚɎɌəɔɫɘ ɛɚ ɞɚɣəɚɝɞɔ 
ɐɚɓɔɘɑɞɜɔɔ ɔ ɟɐɚɍɝɞɎɟ ɩɖɝɛɗɟɌɞɌɢɔɔ ɚɞɎɑɣɌɪɞ 

ɘɔəɔɌɞɪɜəɧɑ ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɑ  ɐɚɓɔɘɑɞ-

ɜɧ, ɓɌɖɜɑɛɗɫɑɘɧɑ əɌ ɞɟɗɚɎɔɥɑ (ɏɜɟɐɨ ɔ əɔɒəɫɫ 

ɣɌɝɞɨ ɒɔɎɚɞɌ) ɛɚɐ ɔəɐɔɎɔɐɟɌɗɨəɧɘɔ ɝɜɑɐɝɞɎɌ-

ɘɔ ɓɌɥɔɞɧ (ɠɌɜɞɟɖɔ ɔ ɛɑɜɑɐəɔɖɔ ɔɓ ɛɜɚɝɎɔə-

ɢɚɎɌəəɚɏɚ ɛɗɌɝɞɔɖɌɞɌ), Ɍ ɞɌɖɒɑ əɌ ɤɑɑ ɛɚɎɑɜɡ 
ɓɌɥɔɞəɚɏɚ ɎɚɜɚɞəɔɖɌ. ȼɑɒɑ ɐɚɓɔɘɑɞɜɧ ɜɌɓɘɑ-

ɥɌɪɞ əɌ ɏɚɗɚɎɑ ɐɗɫ ɖɚəɞɜɚɗɫ ɚɍɗɟɣɑəɔɫ ɡɜɟɝɞɌ-

ɗɔɖɌ ɏɗɌɓɌ ɔ əɌ ɖɔɝɞɫɡ ɜɟɖ ɐɗɫ ɚɢɑəɖɔ ɟɜɚɎəɫ 

ɜɌɐɔɌɢɔɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɖɚɒɟ. Ȱɗɫ ɞɚɕ 

ɒɑ ɢɑɗɔ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɞɌɖɒɑ ɔ ɠɚ-
ɞɚɛɗɑəɚɣəɧɑ  ɔ ɩɗɑɖɞɜɚəəɧɑ (ɛɜɫɘɚɛɚɖɌɓɧɎɌ-

ɪɥɔɑ) ɐɚɓɔɘɑɞɜɧ. ȼɑɖɚɘɑəɐɟɑɞɝɫ ɞɌɖɒɑ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɞɑɜɘɚɗɪɘɔəɑɝ-

ɢɑəɞəɧɑ ɐɚɓɔɘɑɞɜɧ Ɏ Ɏɔɐɑ ɛɑɜɝɞəɑɕ ɔ ɍɜɌɝɗɑ-

ɞɚɎ, ɛɚɓɎɚɗɫɪɥɔɑ ɚɢɑəɔɎɌɞɨ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ 

ɛɌɗɨɢɑɎ ɔ ɖɔɝɞɑɕ ɜɟɖ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  
ȶɌɖ ɟɒɑ ɚɞɘɑɣɌɗɚɝɨ, ɔɘɑəəɚ ɛɚ Ɏɑɗɔɣɔəɑ 

ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌ-

əɔɫɘɔ əɚɜɘɌɞɔɎəɧɡ ɐɚɖɟɘɑəɞɚɎ ȹȼȭ-99/2009 

[4] ɔ ȺȽȻȺȼȭ-99/2010 [7] ɚɢɑəɔɎɌɑɞɝɫ ɟɜɚɎɑəɨ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ.   ȺɐəɌɖɚ ɚɝəɚɎ-
əɚɕ ɛɜɚɍɗɑɘɚɕ ɐɚɓɔɘɑɞɜɔɔ ɛɑɜɝɚəɌɗɌ ɛɜɔ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ ɛɚɖɌ ɚɝɞɌɑɞɝɫ ɛɑɜɑɡɚɐ ɚɞ ɛɚɖɌɓɌ-

əɔɕ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɐɚɓɔɘɑɞɜɚɎ, ɜɑɏɔɝɞɜɔɜɟ-

ɪɥɔɡ ɗɚɖɌɗɨəɧɑ ɐɚɓɧ Ɏ əɑɘəɚɏɔɡ ɞɚɣɖɌɡ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɞɑɗɌ, ɖ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɑ, ɡɌɜɌɖɞɑ-

ɜɔɓɟɪɥɑɕ ɚɍɗɟɣɑəɔɑ Ɏɝɑɏɚ ɞɑɗɌ. ȴɓ-ɓɌ ɛɜɚ-
ɝɞɜɌəɝɞɎɑəəɚɕ ɔ Ɏɜɑɘɑəə·ɕ ɎɌɜɔɌɍɑɗɨəɚɝɞɔ 

ɛɚɗɫ ɚɍɗɟɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞ ɛɑɜɑɡɚɐɌ əɑ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɚɝɞɚɫəəɧɘ. ȻɜɑɐɗɌɏɌɪɞɝɫ ɜɌɓɗɔɣəɧɑ 

Ɍɗɏɚɜɔɞɘɧ ɛɚɐɚɍəɚɏɚ ɛɑɜɑɝɣɑɞɌ, əɚ ɔɓ-ɓɌ ɝɎɚɑɕ 

ȾɌɍɗɔɢɌ ʈ1. ȻɌɜɌɘɑɞɜɧ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ ɐɗɫ ɟɎɑɐɚɘɗɑəɔɫ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ. 

ʇʘʨʘʤʝʪʨ ʣʫʯʝʚʦʡ ʥʘʛʨʫʟʢʠ ʇʝʨʚʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʇʦʩʣʝʜʫʶʱʠʝ ʫʚʝʜʦʤʣʝʥʠʷ 

ɺʭʦʜʥʘʷ ʢʦʞʥʘʷ ʜʦʟʘ ESD 2000 ʤɻʨ 500 ʤɻʨ 

ʂʫʤʫʣʷʪʠʚʥʘʷ ʜʦʟʘ CD 3000 ʤɻʨ 1000 ʤɻʨ 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʜʦʟʘ Ĭʧʣʦʱʘʜʴ DAP*  300 ɻʨĬʩʤ
2
 100 ɻʨĬʩʤ

2
 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʥʪʛʝʥʦʩʢʦʧʠʠ 30 ʤʠʥ 15 ʤʠʥ** 
 

   
ʇʨʠʤʝʯʘʥʠʝ: * ï ʧʣʦʱʘʜʴ ʦʙʣʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʢʦʞʠ ʨʘʚʥʘ 100 ʩʤ

2
 (ʥʘʧʨʠʤʝʨ, ʧʦʣʝ 10Ĭ10 ʩʤ);  

** ï ʝʩʣʠ ʀʈ-ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʥʠʤʢʦʚ, ʪʦ ʠʥʪʝʨʚʘʣ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʚʝʜʦʤʣʝʥʠʷ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʠʞʝʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʮʠʬʨʦʚʦʡ ʨʘʟʥʦʩʪʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ ʠ ʢʠʥʝʘʥʛʠʦʛʨʘʬʠʠ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɗɚɒəɚɝɞɔ ɔɡ ɞɜɟɐəɚ ɛɜɔɘɑəɫɞɨ Ɏ ɜɑɌɗɨəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. Ȯ ɝɞɜɌəɌɡ ȳɌɛɌɐəɚɕ 
ȱɎɜɚɛɧ ɚɍɧɣəɚ, ɜɌɐɔ  ɛɜɚɝɞɚɞɧ, ɐɗɫ ɐɚɓɔɘɑɞɜɌ 

əɌ ɞɟɗɚɎɔɥɑ ɛɚɐ ɓɌɥɔɞəɧɘ ɠɌɜɞɟɖɚɘ ɩɞɚɞ ɖɚ-

ɩɠɠɔɢɔɑəɞ ɛɜɔəɔɘɌɪɞ ɜɌɎəɧɘ 1, ɚɐəɌɖɚ ɩɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɓɌɎɧɤɑəɔɪ Ɏɧɣɔɝɗɫɑɘɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɕ ɐɚɓɧ əɌ 30  ð 50 % ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑ-
Ɍɗɨəɚɕ.  

Ȯ ȻɟɍɗɔɖɌɢɔɔ 85 ȸȶȼȳ [25] ɔ ȰɚɖɗɌɐɑ 

122 ȹȶȼȳ ȽɄȬ [26] ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɕ 
ɐɚɓɧ E ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɜɔ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɍɚɗɑɑ 

ɞɚɣəɟɪ ɠɚɜɘɟɗɟ: 
E = 0,5 HW  + 0,025 HN,                                                                

(3) 
ɏɐɑ HW ð ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ, ɜɑɏɔɝɞɜɔɜɟɑɘɌɫ 

ɛɑɜɎɧɘ ɔəɐɔɎɔɐɟɌɗɨəɧɘ ɐɚɓɔɘɑɞɜɚɘ, ɜɌɓɘɑ-

ɥɑəəɧɘ əɌ ɏɜɟɐɔ ɔɗɔ ɒɔɎɚɞɑ ɚɛɑɜɌɞɚɜɌ ɛɚɐ 
ɓɌɥɔɞəɧɘ ɠɌɜɞɟɖɚɘ, Ɍ HN ð ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚ-

ɓɌ, ɜɑɏɔɝɞɜɔɜɟɑɘɌɫ Ɏɞɚɜɧɘ ɔəɐɔɎɔɐɟɌɗɨəɧɘ 
ɐɚɓɔɘɑɞɜɚɘ, ɜɌɓɘɑɥɑəəɧɘ əɌ ɤɑɑ ɚɛɑɜɌɞɚɜɌ 
ɛɚɎɑɜɡ ɓɌɥɔɞəɚɏɚ ɎɚɜɚɞəɔɖɌ. ȮɑɗɔɣɔəɌ HN ɚɐ-

əɚɎɜɑɘɑəəɚ ɝɗɟɒɔɞ ɐɚɝɞɌɞɚɣəɚ ɞɚɣəɚɕ ɚɢɑəɖɚɕ 

ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɡɜɟɝɞɌɗɔɖɌ ɏɗɌɓɌ ɚɛɑɜɌɞɚɜɌ, 

ɑɝɗɔ ɞɚɗɨɖɚ ɚə ɜɌɍɚɞɌɑɞ ɍɑɓ ɓɌɥɔɞəɧɡ ɚɣɖɚɎ. Ȯ 

ɚɞɑɣɑɝɞɎɑəəɧɡ ɘɑɞɚɐɔɣɑɝɖɔɡ ɟɖɌɓɌəɔɫɡ ɛɚ ɐɚ-
ɓɔɘɑɞɜɔɣɑɝɖɚɘɟ ɖɚəɞɜɚɗɪ ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜ-

ɝɚəɌɗɌ [27] ɛɜɔəɫɞɌ ɞɌ ɒɑ ɠɚɜɘɟɗɌ, Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ɛɜɑɐɧɐɟɥɑɕ Ɏɑɜɝɔɔ ɩɞɔɡ ɟɖɌɓɌəɔɕ.  

ȴɝɡɚɐɫ ɔɓ ɚɍɥɔɡ ɝɚɚɍɜɌɒɑəɔɕ, ɘɚɒəɚ 

ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɣɑɘ Ɏɧɤɑ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ əɌ 

ɛɌɢɔɑəɞɌ, ɞɑɘ ɍɚɗɨɤɑ ɟɜɚɎɑəɨ ɛɜɚɠɑɝɝɔɚəɌɗɨ-
əɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ. Ȼɚɩɞɚɘɟ ɝɟɥɑɝɞɎɟɪɞ 

ɘəɚɏɚɣɔɝɗɑəəɧɑ ɛɜɑɐɗɚɒɑəɔɫ ɚɢɑəɔɎɌɞɨ ɩɞɚɞ 

ɟɜɚɎɑəɨ əɌ ɚɝəɚɎɌəɔɔ ɔɓɘɑɜɑəəɚɕ ɐɗɫ ɐɌəəɚɕ 

ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɛɜɚɢɑɐɟɜɧ ɖɚɜɜɑɗɫɢɔɚəəɚɕ  

ɓɌɎɔɝɔɘɚɝɞɔ ɘɑɒɐɟ ɛɜɚɔɓɎɑɐɑəɔɑɘ: ɐɚɓɌ ³ 
ɛɗɚɥɌɐɨ ɐɗɫ ɛɌɢɔɑəɞɌ DAP ɔ ɩɠɠɑɖɞɔɎəɚɕ ɐɚ-

ɓɚɕ ɚɍɗɟɣɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɌ E. ȾɌɖɚɑ ɛɜɑɐɗɚɒɑ-

əɔɑ Ɏɧɏɗɫɐɔɞ ɐɚɝɞɌɞɚɣəɚ ɓɌɘɌəɣɔɎɚ, ɞ. ɖ. ɛɚ 
ɚɐəɚɘɟ ɔ ɞɚɘɟ ɒɑ ɛɚɖɌɓɌəɔɪ DAP-ɐɚɓɔɘɑɞɜɌ Ɏ 

ɑɐɔəɔɢɌɡ ȯɜ ³ ɝɘ2  ɘɚɒəɚ ɚɐəɚɎɜɑɘɑəəɚ ɚɛɜɑ-
ɐɑɗɫɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ ɖɌɖ əɌ ɛɌɢɔɑəɞɌ, ɞɌɖ ɔ 

əɌ ɛɑɜɝɚəɌɗ. ȺɐəɌɖɚ ɚɝɞɌɑɞɝɫ əɑɜɑɤɑəəɧɘ Ɏɚ-

ɛɜɚɝ ɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɟɖɌɓɌəəɚɕ ɖɚɜ-

ɜɑɗɫɢɔɔ: ɚɐəɔ ɌɎɞɚɜɧ əɌɡɚɐɫɞ ɩɞɟ ɖɚɜɜɑɗɫɢɔ-
ɚəəɟɪ  ɓɌɎɔɝɔɘɚɝɞɨ  ɝɞɌɞɔɝɞɔɣɑɝɖɔ  ɐɚɝɞɚɎɑɜ-

əɚɕ, Ɍ  ɐɜɟɏɔɑ  ð əɑɞ. Ȼɚɩɞɚɘɟ əɌɔɍɚɗɑɑ ɞɚɣəɧɘ 

ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɑɜɝɚəɌɗ 

ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ ɔəɐɔɎɔɐɟɌɗɨəɟɪ ɐɚɓɔɘɑɞɜɔɪ. 

ȬəɌɗɔɓ ɐɌəəɧɡ ɛɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɘɟ 

ɚɍɗɟɣɑəɔɪ ɛɑɜɝɚəɌɗɌ.   
ȼɑɌɗɨəɧɑ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɚɞɐɑɗɨəɧɡ ɚɜ-

ɏɌəɚɎ ɔ Ɏɝɑɏɚ ɞɑɗɌ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ ɔ ɐɜɟɏɔɡ 

ɔɝɛɚɗəɔɞɑɗɑɕ ȴȼ-ɛɜɚɢɑɐɟɜ ɎɌɜɨɔɜɟɪɞ ɣɜɑɓɎɧ-

ɣɌɕəɚ ɝɔɗɨəɚ, ɛɜɔɣɬɘ ɏɚɜɌɓɐɚ ɝɔɗɨəɑɑ, ɣɑɘ ɌəɌ-
ɗɚɏɔɣəɧɑ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɝɌɘɔɡ ɛɌɢɔɑəɞɚɎ.  

ȴɓɘɑɜɑəɔɫɘ ɔəɐɔɎɔɐɟɌɗɨəɧɡ ɐɚɓ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɜɔ ɜɌɓɗɔɣəɧɡ ȴȼ-

ɛɜɚɢɑɐɟɜɌɡ ɛɚɝɎɫɥɑəɧ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɛɟɍɗɔ-

ɖɌɢɔɔ. ȻɚɖɌɓɌəɚ, Ɏ ɣɌɝɞəɚɝɞɔ, ɣɞɚ ɓəɌɣɑəɔɫ ɩɖ-

ɎɔɎɌɗɑəɞəɚɕ ɐɚɓɧ HN (ɐɚɓɔɘɑɞɜ əɌ ɤɑɑ ɛɚɎɑɜɡ 

ɓɌɥɔɞəɚɏɚ ɎɚɜɚɞəɔɖɌ) ɎɌɜɨɔɜɟɪɞ Ɏ ɝɜɑɐəɑɘ ɚɞ 
3 ɐɚ 450 ɘɖȳɎ əɌ ɚɐəɟ ȴȼ-ɛɜɚɢɑɐɟɜɟ; ɓəɌɣɑəɔɫ 
HW (ɐɚɓɔɘɑɞɜ əɌ ɞɌɗɔɔ ɛɚɐ ɓɌɥɔɞəɧɘ ɠɌɜɞɟ-

ɖɚɘ) ð ɚɞ 0,1 ɐɚ 32 ɘɖȳɎ əɌ ɛɜɚɢɑɐɟɜɟ; ɐɚɓɧ əɌ 

ɜɟɖɔ (ɍɑɓ ɓɌɥɔɞəɧɡ ɛɑɜɣɌɞɚɖ) ð ɚɞ 48 ɐɚ 1280 

ɘɖȳɎ əɌ ɛɜɚɢɑɐɟɜɟ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ 

ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɜɟɖ ɝɗɌɍɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ ɛɜɚ-
ɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɎɝɗɑɐɝɞɎɔɑ 

ɛɚɝɞɚɫəəɚɏɚ ɔɓɘɑəɑəɔɫ ɛɚɗɚɒɑəɔɫ ɜɟɖ ɜɑəɞɏɑə-

ɡɔɜɟɜɏɌ Ɏ ɡɚɐɑ ȴȼ-ɛɜɚɢɑɐɟɜɧ.  Ȼɚ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɘ ɐɌəəɧɘ ɍɚɗɨɤɚɏɚ ɚɍɦɑɘɌ, ɩɠɠɑɖɞɔɎəɌɫ 
ɐɚɓɌ E ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɚɝɞɚɫəəɚ 

ɛɜɌɖɞɔɖɟɪɥɔɡ ɜɑəɞɏɑə-ɡɔɜɟɜɏɚɎ ɚɣɑəɨ ɜɑɐɖɚ 
ɛɜɑɎɧɤɌɑɞ 10 ɘȳɎ/ɏɚɐ, ɚɝɞɌɎɌɫɝɨ Ɏ ɝɜɑɐəɑɘ 

ɜɌɎəɚɕ 2 ð 4 ɘȳɎ/ɏɚɐ.  

ȶɌɖ ɔɓɎɑɝɞəɚ, Ɏ ȹȼȭ-99/2009  [4]  ɔ Ɏ 

ȻɟɍɗɔɖɌɢɔɔ 103 ȸȶȼȳ  [11] ɟɝɞɌəɚɎɗɑəɧ ɝɗɑɐɟ-

ɪɥɔɑ ɚɝəɚɎəɧɑ ɛɜɑɐɑɗɧ ɐɚɓ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚ-

ɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɜɌɍɚ-
ɞɌɪɥɑɏɚ ɝ ɔɝɞɚɣəɔɖɌɘɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟ-

ɣɑəɔɫ (ɏɜɟɛɛɌ ɛɑɜɝɚəɌɗɌ Ȭ): ɛɚ ɩɠɠɑɖɞɔɎəɚɕ 

ɐɚɓɑ E ð 20 ɘȳɎ/ɏɚɐ Ɏ ɝɜɑɐəɑɘ ɓɌ ɗɪɍɧɑ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɧɑ 5 ɗɑɞ, əɚ əɑ ɍɚɗɑɑ 50 ɘȳɎ/ɏɚɐ; ɛɚ 

ɩɖɎɔɎɌɗɑəɞəɚɕ  ɐɚɓɑ ð 150 ɘȳɎ/ɏɚɐ ɐɗɫ ɡɜɟɝɞɌ-
ɗɔɖɌ ɏɗɌɓɌ ɔ 500 ɘȳɎ/ɏɚɐ ɐɗɫ ɖɚɒɔ ɜɟɖ. Ȯ ɜɌɓ-

ɗɔɣəɧɡ ɝɞɜɌəɌɡ ɐɚɓɚɎɧɑ ɛɜɑɐɑɗɧ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɔəɚɏɐɌ ɚɞɗɔɣɌɪɞɝɫ ɚɞ ɩɞɔɡ 

əɚɜɘɌɞɔɎɚɎ. ȹɌɛɜɔɘɑɜ, Ɏ ȯɑɜɘɌəɔɔ ɟɝɞɌəɚɎɗɑə 

ɛɜɑɐɑɗ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ 400 ɘȳɎ ɓɌ Ɏɑɝɨ ɛɑ-

ɜɔɚɐ ɜɌɍɚɞɧ ɝ ɔɝɞɚɣəɔɖɌɘɔ ɔɚəɔɓɔɜɟɪɥɑɏɚ 
ɔɓɗɟɣɑəɔɫ. ȱɝɗɔ ɒɑ ɩɞɔ ɐɚɓɚɎɧɑ ɛɜɑɐɑɗɧ əɑ 

ɛɜɑɎɧɤɌɪɞɝɫ, əɚ ɜɑɌɗɨəɧɑ ɐɚɓɧ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɍɗɔɓɖɔ ɖ əɔɘ, ɞɚ ȮȺȳ ɜɑɖɚ-

ɘɑəɐɟɑɞ ɞɌɖ əɌɓɧɎɌɑɘɧɑ ɟɜɚɎəɔ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ, ɞɜɑɍɟɪɥɔɑ ɜɌɝɝɗɑɐɚɎɌəɔɫ ɞɑɡəɚɗɚɏɔɣɑ-
ɝɖɔɡ ɛɜɔɣɔə ɛɚɎɧɤɑəəɚɏɚ ɚɍɗɟɣɑəɔɫ. Ⱥəɔ ɝɚ-

ɝɞɌɎɗɫɪɞ: ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ ð 0,5 ɘȳɎ/ɘɑɝɫɢ, 

ɡɜɟɝɞɌɗɔɖ ɏɗɌɓɌ ð 5 ɘȳɎ/ɘɑɝɫɢ, ɖɚɒɌ ɜɟɖ ð 15 

ɘȳɎ/ɘɑɝɫɢ [28].  

 

ȼɔɝ. 2.  ȽɡɑɘɌ ɔɓɚɐɚɓəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɜɌɝ-

ɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ ɛɜɔɔəɞɑɜɎɑəɢɔɚəəɚ-

ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜɌɡ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȰɚɍɌɎɚɣəɧɑ ɚɏɜɌəɔɣɑəɔɫ ɎɎɚɐɫɞɝɫ ɐɗɫ 

ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə. ȱɝɗɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 
ɚɞɑɣɑɝɞɎɑəəɧɘ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɚɘ [4, 7] ɛɜɔ 

ɟɝɞɌəɚɎɗɑəɔɔ ɍɑɜɑɘɑəəɚɝɞɔ ɒɑəɥɔəɌ ɐɚɗɒəɌ 

ɍɧɞɨ Ɏɚɚɍɥɑ ɚɞɝɞɜɌəɑəɌ ɚɞ ɜɌɍɚɞɧ ɝ ɔɝɞɚɣəɔ-

ɖɌɘɔ ɚɍɗɟɣɑəɔɫ, ɞɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑɖɚɘɑə-

ɐɌɢɔɫɘɔ ȸȶȼȳ ɐɚɓɌ əɌ ɩɘɍɜɔɚə (ɛɗɚɐ) əɑ ɐɚɗɒ-
əɌ ɛɜɑɎɧɝɔɞɨ 1 ɘȳɎ ɓɌ Ɏɑɝɨ ɚɝɞɌɎɤɔɕɝɫ ɝɜɚɖ 

ɍɑɜɑɘɑəəɚɝɞɔ.  ȹȶȼȳ ȽɄȬ ɜɑɖɚɘɑəɐɟɑɞ ɐɚɓɚɎɚɑ 

ɚɏɜɌəɔɣɑəɔɑ 0,5 ɘȳɎ Ɏ ɘɑɝɫɢ ɓɌ ɞɚɞ ɒɑ ɝɜɚɖ ɍɑ-

ɜɑɘɑəəɚɝɞɔ, ɛɜɔɣɑɘ ɑɝɗɔ ɒɑəɥɔəɌ əɑ ɝɞɌɎɔɞ 

ɌɐɘɔəɔɝɞɜɌɢɔɪ ɏɚɝɛɔɞɌɗɫ Ɏ ɔɓɎɑɝɞəɚɝɞɨ ɚ ɝɎɚ-

ɑɕ ɍɑɜɑɘɑəəɚɝɞɔ, ɞɚ ɩɞɚɞ əɚɜɘɌɞɔɎ əɑ ɛɜɔɘɑəɫ-
ɑɞɝɫ [29].  

ȴɓ ɛɜɔɎɑɐɑəəɧɡ Ɏɧɤɑ ɐɌəəɧɡ ɘɚɒəɚ 

Ɏɔɐɑɞɨ, ɣɞɚ ɛɚ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɑ ɟɝɞɌəɚɎɗɑə-

əɧɕ əɚɜɘɌɞɔɎ ɐɗɫ ɜɑəɞɏɑəɚɗɚɏɚɎ əɑ ɛɜɑɎɧɤɌ-

ɑɞɝɫ ɝ ɓɌɛɌɝɚɘ Ɏ 3 ð 5 ɜɌɓ, ɞɚɏɐɌ ɖɌɖ  ɐɗɫ ɡɜɟ-
ɝɞɌɗɔɖɌ ɏɗɌɓɌ ɔ ɖɚɒɔ ɜɟɖ ɜɑɌɗɨəɧɑ ɐɚɓɧ ɚɍɗɟ-

ɣɑəɔɫ ɝɜɌɎəɔɘɧ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ əɚɜɘɌɞɔ-

ɎɌɘɔ, ɚɝɚɍɑəəɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɍɚɗɑɑ 70 ð 100 

ȴȼ-ɛɜɚɢɑɐɟɜ Ɏ ɏɚɐ.  ȺɞɝɪɐɌ ɝɗɑɐɟɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɘɑɜ ɜɌɐɔɌ-

ɢɔɚəəɚɕ ɓɌɥɔɞɧ ɩɞɔɡ ɚɜɏɌəɚɎ. 

ȻɜɌɖɞɔɣɑɝɖɔɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɚɍɑɝ-

ɛɑɣɑəɔɪ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɑɜɝɚ-

əɌɗɌ.   
Ȯ ɜɟɖɚɎɚɐɝɞɎɑ [30] ɛɚ ɝəɔɒɑəɔɪ ɟɜɚɎəɑɕ 

ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ ɛɜɔ ȴȼ-ɛɜɚɢɑɐɟɜɌɡ, ɝɚ-

ɝɞɌɎɗɑəəɧɡ ȺɍɥɑɝɞɎɚɘ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌ-
ɐɔɚɗɚɏɔɔ ȽɄȬ ɔ ȱɎɜɚɛɑɕɝɖɔɘ ɚɍɥɑɝɞɎɚɘ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚ-

ɏɔɔ, ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ, ɣɞɚ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎ-

əɚɕ ɘɑɜɚɕ ɚɍɥɑɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɜɌɐɔɌɢɔɚəəɚɕ 

ɍɑɓɚɛɌɝəɚɝɞɔ ɛɑɜɝɚəɌɗɌ ɫɎɗɫɑɞɝɫ ɘɌɖɝɔɘɌɗɨəɚ 
Ɏɚɓɘɚɒəɚɑ ɝəɔɒɑəɔɑ ɟɜɚɎəɫ ɚɍɗɟɣɑəɔɫ ɛɌɢɔ-

ɑəɞɌ.  ȾɌɖɌɫ ɝɔɞɟɌɢɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɓɌɔɘ-

əɧɘ Ɏɧɔɏɜɧɤɑɘ ɖɌɖ ɐɗɫ ɛɌɢɔɑəɞɚɎ, ɞɌɖ ɔ ɐɗɫ 

ɛɑɜɝɚəɌɗɌ (Ɏ Ɍəɏɗɔɕɝɖɚɕ ɞɜɌəɝɖɜɔɛɢɔɔ çwin -

win è).  

Ƚəɔɒɑəɔɑ ɟɜɚɎəɑɕ ɚɛɜɌɎɐɌəəɚɏɚ ɔ 
ɛɜɑɐɚɞɎɜɌɥɑəɔɑ əɑɚɛɜɌɎɐɌəəɚɏɚ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ ɐɚɗɒəɚ ɍɧɞɨ 

ɚɍɑɝɛɑɣɑəɚ ɛɚɝɜɑɐɝɞɎɚɘ Ɏɧɛɚɗəɑəɔɫ ɝɗɑɐɟɪ-

ɥɔɡ ɘɑɜɚɛɜɔɫɞɔɕ: 

1. ȸɔəɔɘɔɓɌɢɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɔ. ȺəɌ ɐɚɗɒəɌ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɞɚɗɨɖɚ 

ɐɗɫ əɌɍɗɪɐɑəɔɫ ɓɌ ɚɍɦɑɖɞɌɘɔ ɔ ɝɞɜɟɖɞɟɜɌɘɔ, 

əɌɡɚɐɫɥɔɘɔɝɫ Ɏ ɐɎɔɒɑəɔɔ. Ȱɗɫ ɔɐɑəɞɔɠɔɖɌ-

ɢɔɔ, ɐɑɞɌɗɨəɚɏɚ ɔɓɟɣɑəɔɫ, ɖɚəɝɟɗɨɞɌɢɔɕ ɔ ɚɍɟ-

ɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ əɌɐɚ ɛɚɗɟɣɌɞɨ Ɏ ɜɑɒɔɘɑ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏɘɑɝɞɚ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɜɑəɞ-

ɏɑəɚɝɖɚɛɔɔ. ȱɝɗɔ ɔɘɑɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɑ-

əɔɫ ɓɌɖɚɗɨɢɚɎɖɔ ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɔɡ ɔɓɚɍɜɌ-

ɒɑəɔɕ, ɞɚ ɗɟɣɤɑ ɛɚɗɨɓɚɎɌɞɨɝɫ ɞɚɗɨɖɚ ɑɪ. Ȼɜɑɐ-

ɛɚɣɞɔɞɑɗɑə ɜɑɒɔɘ ɔɘɛɟɗɨɝəɚɕ ɜɑəɞɏɑəɚɝɖɚɛɔɔ 

Ɏɘɑɝɞɚ əɑɛɜɑɜɧɎəɚɏɚ ɛɜɚɝɎɑɣɔɎɌəɔɫ. ȹɌɝɞɚɕɖɟ 

ɖɚɗɗɔɘɌɢɔɔ ɛɟɣɖɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ 

ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ ɞɚɗɨɖɚ  ɛɚɝɜɑɐɝɞɎɚɘ 

ɝɎɑɞɚɎɚɕ ɢɑəɞɜɌɢɔɔ. 

2. ȸɔəɔɘɔɓɌɢɔɫ ɖɚɗɔɣɑɝɞɎɌ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɝɦɑɘɚɖ. ȹɌɛɜɔɘɑɜ, ɐɗɫ ɢɔɠɜɚɎɚɕ Ɍɜɞɑɜɔɚ-

ɏɜɌɠɔɔ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑɒɔɘ ɜɑ-

ɏɔɝɞɜɌɢɔɔ ɚɐəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɓɌ 6 ɝɑɖ, ɛɚɞɚɘ 

ɛɚ ɚɐəɚɘɟ  ɔɓɚɍɜɌɒɑəɔɪ ɓɌ 24 ɝɑɖ, Ɏɘɑɝɞɚ 

ɚɍɧɣəɚɏɚ ɜɑɒɔɘɌ 2 ɔɓɚɍɜɌɒɑəɔɫ ɓɌ 30 ɝɑɖ. Ȼɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɚɖɟɘɑəɞɔɜɚɎɌəɔɫ ɝəɔɘɖɌ ɝɗɑ-

ɐɟɑɞ ɓɌɛɚɘəɔɞɨ ɛɚɝɗɑɐəɑɑ ɛɚ Ɏɜɑɘɑəɔ ɔɓɚɍɜɌ-

ɒɑəɔɑ Ɏɘɑɝɞɚ ɛɚɗɟɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɔɓɚɍ-

ɜɌɒɑəɔɕ ɛɚ ɓɌɎɑɜɤɑəɔɪ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɗɔɍɚ 

ɚɛɫɞɨ ɔɝɛɚɗɨɓɚɎɌɞɨ ɓɌɖɚɗɨɢɚɎɖɟ.  

3. ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɝɑɡ ɐɚɝɞɟɛəɧɡ ɞɑɡəɚɗɚɏɔɕ 

ɝəɔɒɑəɔɫ ɐɚɓ ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ. ɉɞɚ - ɝəɔ-

ɒɑəɔɑ ɘɚɥəɚɝɞɔ ɐɚɓɧ ɛɜɔ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, 

ɔɘɛɟɗɨɝəɌɫ ɜɑəɞɏɑəɚɝɖɚɛɔɫ ɝ əɔɓɖɚɕ ɣɌɝɞɚɞɚɕ 

əɌɖɚɛɗɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ, ɝɛɑɖɞɜɌɗɨəɌɫ ɠɔɗɨ-

ɞɜɌɢɔɫ ɛɟɣɖɌ, əɑɖɚɞɚɜɚɑ ɛɚɎɧɤɑəɔɑ əɌɛɜɫɒɑ-

əɔɫ əɌ ɞɜɟɍɖɑ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɌɞɑɞɑɜɚɎ ɝ ɜɑəɞ-

ɏɑəɚəɑɛɜɚɓɜɌɣəɧɘɔ ɐɔɝɞɌɗɨəɧɘɔ ɚɖɚəɣɌəɔɫɘɔ 

ɔ, ɖɚəɑɣəɚ, ɝɔɝɞɑɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ 

ɩɖɝɛɚɓɔɢɔɔ.  Ƚəɔɒɑəɔɑ ɖɌɣɑɝɞɎɌ ɛɚɗɟɣɌɑɘɧɡ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ əɔɓɖɚɐɚɓɚɎɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

ɘɚɒəɚ ɖɚɘɛɑəɝɔɜɚɎɌɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɚɍɜɌɍɚɞɖɚɕ. Ȱɑɞɑɕ ɔ ɡɟɐɧɡ Ɏɓɜɚɝɗɧɡ 

ɝɗɑɐɟɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɍɑɓ ɌəɞɔɜɌɝɝɑɔɎɌɪɥɑɕ 

ɜɑɤɑɞɖɔ. 

4. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɚɛɞɔɘɌɗɨəɚɕ ɏɑɚɘɑɞɜɔɔ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɔ, ɞ.ɑ. ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɘ 

ɜɌɝɝɞɚɫəɔɔ ɘɑɒɐɟ ɜɑəɞɏɑəɚɎɝɖɔɘ ɔɓɗɟɣɌɞɑɗɑɘ 

ɔ ɞɑɗɚɘ ɛɌɢɔɑəɞɌ ɔ ɛɜɔ ɘɔəɔɘɌɗɨəɚ Ɏɚɓɘɚɒ-

əɚɘ ɜɌɝɝɞɚɫəɔɔ ɘɑɒɐɟ ɞɑɗɚɘ ɛɌɢɔɑəɞɌ ɔ ɐɑɞɑɖ-

ɞɚɜɚɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. 

5. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɚɛɞɔɘɌɗɨəɚɕ ɖɚɗɗɔɘɌɢɔɔ ɔɓ-

ɗɟɣɑəɔɫ. Ƚəɔɒɑəɔɑ ɛɗɚɥɌɐɔ ɚɍɗɟɣɌɑɘɚɏɚ 

ɟɣɌɝɞɖɌ ɟɘɑəɨɤɌɑɞ  ɟɜɚɎɑəɨ ɚɍɗɟɣɑəɔɫ  ɛɌɢɔ-

ɑəɞɌ ɔ ɟɗɟɣɤɌɑɞ ɖɌɣɑɝɞɎɚ ɎɔɓɟɌɗɔɓɌɢɔɔ ɓɌ ɝɣɬɞ 

ɝəɔɒɑəɔɫ Ɏɗɔɫəɔɫ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ. 

6. ȴɝɛɚɗɨɓɚɎɌəɔɑ Ɏɝɑɕ ɐɚɝɞɟɛəɚɕ ɔəɠɚɜɘɌɢɔɔ 

ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ȴȼ-ɛɜɚɢɑɐɟɜɧ, ɉɞɚ, ɛɜɑɒɐɑ 

Ɏɝɑɏɚ, ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȿȳȴ, 

ȸȼȾ  ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ȶȾ, ɚ ɣɑɘ ɟɒɑ ɏɚɎɚɜɔ-

ɗɚɝɨ ɛɚɐɜɚɍəɚ Ɏɧɤɑ ɛɜɔ  ɚɍɝɟɒɐɑəɔɔ ɜɑɖɚɘɑə-

ɐɌɢɔɕ ɛɚ ɝəɔɒɑəɔɪ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔ-

ɑəɞɌ. 

7. ȹɌɡɚɒɐɑəɔɑ ɚɛɑɜɌɞɚɜɌ Ɏ ɓɚəɌɡ ɚɞɝɟɞɝɞɎɔɫ 

ɔɗɔ əɌɔɘɑəɨɤɑɏɚ ɟɜɚɎəɫ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑ-

əɔɫ (ȼɔɝ. 2). ȶɚəɖɜɑɞəɧɑ ɓəɌɣɑəɔɫ ɘɚɥəɚɝɞɔ 

ɐɚɓɧ ɔ ɠɚɜɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ Ɏ ɛɜɚɢɑɐɟɜ-

əɚɘ ɖɌɍɔəɑɞɑ ɓɌɎɔɝɫɞ ɚɞ ɘəɚɏɔɡ ɠɌɖɞɚɜɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɚɞ ɜɌɓɘɑɜɚɎ ɞɑɗɌ ɛɌɢɔɑəɞɌ, ɟɏɗɚɎɚɏɚ 

ɜɌɝɞɎɚɜɌ ɛɚɎɚɜɚɞɌ Ƚ-ɐɟɏɔ, ɠɔɗɨɞɜɌɢɔɔ ɔɓɗɟɣɑ-

əɔɫ, ɜɑɒɔɘɚɎ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɔɝɛɚɗɨɓɟɑɘɧɡ 

ɝɜɑɐɝɞɎ ɓɌɥɔɞɧ. Ȯɚɚɍɥɑ ɏɚɎɚɜɫ, ɛɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ ɓɌɥɔɞɧ ɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɔɓɗɟɣɌɞɑɗɫ ɛɚɐ ɝɞɚɗɚɘ ɐɚɓɧ ɚɞ ɜɌɝɝɑɫəəɚɏɚ ɔɓ-

ɗɟɣɑəɔɫ  ɍɚɗɑɑ Ɏɝɑɏɚ Ɏəɔɓɟ ɝɞɚɗɌ, ɘɑəɨɤɑ əɌ 

ɟɜɚɎəɑ ɒɔɎɚɞɌ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ ɔ ɑɥɑ ɘɑəɨɤɑ 

əɌ ɟɜɚɎəɑ ɑɏɚ ɏɗɌɓ.  

Ƚɗɑɐɟɑɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɖɌɖ ɘɚɒəɚ ɐɌɗɨɤɑ ɚɞ 

ɚɍɗɟɣɌɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ  ɔ ɚɞ ɏɑəɞɜɔ 

ȶȾ-ɝɖɌəɑɜɌ (ɔɓɎɑɝɞəɧɕ ɓɌɖɚə ɚɍɜɌɞəɧɡ ɖɎɌɐɜɌ-
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ɞɚɎ), ɜɟɖɔ əɑ Ɏəɚɝɔɞɨ Ɏ ɜɌɐɔɌɢɔɚəəɚɑ ɛɚɗɑ ɛɑɜ-

Ɏɔɣəɚɏɚ ɛɟɣɖɌ, Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ Ɏɧɡɚɐɔɞɨ ɔɓ ɛɜɚɢɑɐɟɜəɚɏɚ ɖɌɍɔəɑɞɌ, 

əɌɛɜɔɘɑɜ ɛɜɔ ɢɔɠɜɚɎɚɕ ɜɌɓəɚɝɞəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ. Ȼɜɔ ɛɚɎɚɜɚɞɑ Ƚ-ɐɟɏɔ əɌɐɚ ɛɚɘəɔɞɨ ɚ ɞɚɘ, 

ɣɞɚ əɌɔɍɚɗɨɤɑɑ ɜɌɝɝɑɫəɔɑ ɔɓɗɟɣɑəɔɫ ɛɜɚɔɝɡɚ-

ɐɔɞ ɚɞ ɘɑɝɞɌ ɎɡɚɐɌ ɛɑɜɎɔɣəɚɏɚ ɛɟɣɖɌ Ɏ ɞɑɗɚ ɛɌ-

ɢɔɑəɞɌ.  Ȼɜɑɐɛɚɣɞɑəɔɑ ɛɜɔ Ɏɧɍɚɜɑ ɌɛɛɌɜɌɞɌ 

ɐɗɫ ȴȼ-ɛɜɚɢɑɐɟɜɧ ɝɗɑɐɟɑɞ ɚɞɐɌɎɌɞɨ ɟɝɞɌəɚɎɖɑ ɝ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɌɞɑɗɫ ɛɚɐ 

ɗɚɒɑɘ ɛɌɢɔɑəɞɌ, Ɍ ɌɛɛɌɜɌɞɧ ɝ ɜɌɝɛɚɗɚɒɑəɔɑɘ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ ɝɎɑɜɡɟ  ɘɑəɑɑ ɛɜɑɐɛɚ-

ɣɞɔɞɑɗɨəɧ.  

8. Ȯɝɑɘɑɜəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɜɑɐɝɞɎ ɜɌɐɔɌɢɔ-

ɚəəɚɕ ɓɌɥɔɞɧ.  Ȯ ɛɜɌɖɞɔɖɑ ȴȼ ɔɝɛɚɗɨɓɟɪɞ ɞɜɔ 

ɎɔɐɌ ɝɜɑɐɝɞɎ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ: Ɍɜɡɔɞɑɖ-

ɞɟɜəɚ-ɝɞɜɚɔɞɑɗɨəɧɑ (ɝɞɌɢɔɚəɌɜəɧɑ), ɘɚəɞɔɜɟɑ-

ɘɧɑ əɌ ɚɍɚɜɟɐɚɎɌəɔɔ (ɘɚɍɔɗɨəɧɑ) ɔ ɔəɐɔɎɔɐɟ-

Ɍɗɨəɧɑ  (əɚɝɔɘɧɑ ɚɛɑɜɌɞɚɜɚɘ). ȻɑɜɎɧɑ ɜɑɌɗɔ-

ɓɟɪɞɝɫ ɛɜɔ ɛɜɚɑɖɞɔɜɚɎɌəɔɔ ɔ ɝɞɜɚɔɞɑɗɨɝɞɎɑ 

ɖɌɍɔəɑɞɚɎ ɐɗɫ ȴȼ-ɛɜɚɢɑɐɟɜ, ɔ əɌ əɔɡ ɘɧ əɑ 

ɚɝɞɌəɌɎɗɔɎɌɑɘɝɫ. Ƚɜɑɐɔ ɘɚɍɔɗɨəɧɡ ɝɜɑɐɝɞɎ 

əɌɐɚ Ɏɧɐɑɗɔɞɨ ɛɚɐɎɔɒəɧɑ ɩɖɜɌəɧ ɔɓ ɛɜɚɝɎɔə-

ɢɚɎɌəəɚɏɚ ɛɜɚɓɜɌɣəɚɏɚ ɛɗɌɝɞɔɖɌ (ɔɗɔ ɝ ɝɚɐɑɜ-

ɒɌəɔɑɘ ɐɜɟɏɔɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ), ɚɝɚɍɑəəɚ ɝ 

ɛɚɞɚɗɚɣəɚɕ ɛɚɐɎɑɝɖɚɕ. Ⱥəɔ ɝəɔɒɌɪɞ ɐɚɓɟ ɚɍɗɟ-

ɣɑəɔɫ ɏɗɌɓɌ Ɏ ɝɜɑɐəɑɘ Ɏ 12 ɜɌɓ, ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ ð Ɏ 26 ɜɌɓ ɔ ɜɟɖɔ ð Ɏ 29 ɜɌɓ. Ȼɚɝɗɑɐəɑɑ  

ɚɝɚɍɑəəɚ ɎɌɒəɚ, ɖɚɏɐɌ  ɜɟɖɔ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ 

əɌɡɚɐɫɞɝɫ Ɏɍɗɔɓɔ ɛɚɗɫ ɛɑɜɎɔɣəɚɏɚ ɛɟɣɖɌ (ɛɚ-

ɝɞɌəɚɎɖɌ ɠɔɝɞɟɗɧ ɐɗɫ ɐɔɌɗɔɓɌ, ɍɔɗɔɌɜəɧɑ ɔ 

ɟɜɚɏɑəɔɞɌɗɨəɧɑ ɔəɞɑɜɎɑəɢɔɔ). ȱɝɗɔ ɛɚɐɚɍəɧɑ 

ɩɖɜɌəɧ ɚɞɝɟɞɝɞɎɟɪɞ, ɞɚ ɞɚɏɐɌ əɑɚɍɡɚɐɔɘɚ ɜɌɍɚ-

ɞɌɞɨ Ɏ ɓɌɥɔɞəɧɡ ɚɣɖɌɡ ɔɓ ɛɜɚɝɎɔəɢɚɎɌəəɚɏɚ 

ɝɞɑɖɗɌ. Ȼɜɔ ɛɜɫɘɚɘ ɛɌɐɑəɔɔ ɔɓɗɟɣɑəɔɫ ɚəɔ 

ɚɝɗɌɍɗɫɪɞ ɐɚɓɟ ɚɍɗɟɣɑəɔɫ ɏɗɌɓɌ Ɏ 8 ð 10 ɜɌɓ, Ɍ 

ɛɜɔ ɛɌɐɑəɔɔ ɝɍɚɖɟ ɚɞ ɚɛɑɜɌɞɚɜɌ ð ɞɚɗɨɖɚ Ɏ 2 ð 3 

ɜɌɓɌ.  ȳɌɥɔɞəɧɑ ɛɑɜɣɌɞɖɔ ɔɓ ɛɜɚɝɎɔəɢɚɎɌəəɚ-

ɏɚ ɛɗɌɝɞɔɖɌɞɌ əɟɒəɧ ɞɚɗɨɖɚ Ɏ ɞɑɡ ɜɑɐɖɔɡ ɝɗɟ-

ɣɌɫɡ, ɖɚɏɐɌ ɜɟɖɔ ɜɑəɞɏɑə-ɡɔɜɟɜɏɌ ɛɚɛɌɐɌɪɞ Ɏ 

ɛɚɗɑ ɛɑɜɎɔɣəɚɏɚ ɛɟɣɖɌ. ȺɐəɌɖɚ ɛɚɗəɚɕ ɓɌɥɔɞɧ 

ɛɜɔ ɩɞɚɘ ɛɑɜɣɌɞɖɔ əɑ ɚɍɑɝɛɑɣɔɎɌɪɞ, ɐɌɎɌɫ 

ɗɚɒəɚɑ ɣɟɎɝɞɎɚ ɓɌɥɔɥɑəəɚɝɞɔ ɔ ɛɜɔɎɚɐɫ ɖ əɑ-

ɚɛɜɌɎɐɌəəɚɘɟ ɛɚɎɧɤɑəɔɪ ɐɚɓɧ ɚɍɗɟɣɑəɔɫ ɖɔ-

ɝɞɑɕ ɜɟɖ. ȻɑɜɣɌɞɖɔ ɩɠɠɑɖɞɔɎəɧ ɛɜɔ ɜɌɝɛɚɗɚ-

ɒɑəɔɔ ɚɛɑɜɌɢɔɚəəɚɏɚ ɛɚɗɫ ɞɚɗɨɖɚ Ɏɍɗɔɓɔ ɛɑɜ-

Ɏɔɣəɚɏɚ ɛɟɣɖɌ, əɚ əɑ Ɏ ɝɌɘɚɘ ɛɟɣɖɑ. ȹɌɔɘɑəɨ-

ɤɟɪ ɐɚɓɟ  ɜɟɖɔ ɛɚɗɟɣɌɪɞ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȴȼ-

ɛɜɚɢɑɐɟɜɧ ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ȶȾ.  Ⱦɚɗɨɖɚ ɜɌɓɟɘ-

əɚ ɖɚɘɍɔəɔɜɟɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɌɓɗɔɣəɧɡ 

ɝɜɑɐɝɞɎ ɓɌɥɔɞɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚəɖɜɑɞəɧɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ȴȼ-ɛɜɚɢɑɐɟɜɧ, ɘɚɒəɚ ɐɚɍɔɞɨɝɫ 

ɜɑɓɖɚɏɚ ɝəɔɒɑəɔɫ ɟɜɚɎəɫ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 

ɚɍɗɟɣɑəɔɫ. 

9. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ, ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ 

ɔ ɚɍɚɜɟɐɚɎɌəɔɫ, ɌɐɌɛɞɔɜɚɎɌəəɧɡ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɞɚɗɨɖɚ ȴȼ-ɛɜɚɢɑɐɟɜ. ȱɝɗɔ ɛɜɔɘɑəɫɑɞɝɫ əɑ-

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ, ɞɚ ɗɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ əɌ ɛɌɢɔɑəɞɌ ɔ ɛɑɜɝɚəɌɗ əɑɔɓɍɑɒəɚ 

ɎɚɓɜɌɝɞɑɞ, Ɍ ɝɌɘɌ ȴȼ-ɛɜɚɢɑɐɟɜɌ ɍɟɐɑɞ Ɏɧɛɚɗ-

əɫɞɨɝɫ ɝ ɚɞɖɗɚəɑəɔɫɘɔ ɚɞ ɟɝɞɌəɚɎɗɑəəɚɏɚ ɝɞɌə-

ɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ. 

10. ȻɜɚɎɑɐɑəɔɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɚɍɟɣɑəɔɫ ɔ 

ɞɜɑəɔəɏɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɜɌ-

ɍɚɣɑɘ ɘɑɝɞɑ. Ȼɚɐ ɩɏɔɐɚɕ ȸȬȯȬȾɉ ɔ ȱɎɜɚɛɑɕ-

ɝɖɚɕ ɖɚɘɔɝɝɔɔ ɜɌɓɜɌɍɚɞɌəɚ əɑɝɖɚɗɨɖɚ ɚɍɟɣɌɪ-

ɥɔɡ ɛɜɚɏɜɌɘɘ ɛɚ ȴȼ, ɐɚɝɞɟɛəɧɡ ɣɑɜɑɓ ȴəɞɑɜ-

əɑɞ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɑɘɧɡ əɌ ɖɚɘɛɌɖɞ-ɐɔɝɖɌɡ 

[20]. ȹɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ȴȼ-ɛɜɚɢɑɐɟɜɧ Ɏɝɑ 

ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ȴȼ-ɛɜɚɢɑɐɟɜɑ ɐɚɗɒəɧ ɚɓəɌɖɚ-

ɘɔɞɨɝɫ  əɑ ɞɚɗɨɖɚ ɝ ɞɑɡəɚɗɚɏɔɑɕ ɑɬ ɛɜɚɎɑɐɑəɔɫ, 

əɚ ɔ ɝ ɖɚəɖɜɑɞəɧɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɛɚ ɚɍɑɝ-

ɛɑɣɑəɔɪ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ ɝ ɟɣɑɞɚɘ 

ɚɝɚɍɑəəɚɝɞɑɕ ɐɌəəɚɕ ȴȼ-ɛɜɚɢɑɐɟɜɧ ɔ ɔɝɛɚɗɨɓɟ-

ɑɘɚɕ ɌɛɛɌɜɌɞɟɜɧ. ȱɝɗɔ ɐɚɝɞɟɛəɧ ɝɔɘɟɗɫɞɚɜɧ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɖɚɘɛɨɪɞɑɜəɧɑ, ɞɚ ɔɡ ɝɗɑɐɟɑɞ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ɐɗɫ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɚɍɟ-

ɣɑəɔɫ ɛɑɜɝɚəɌɗɌ.  Ⱦɜɑəɔəɏ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɎɑ-

ɐɑə əɌ ɞɚɘ ɒɑ ɌɛɛɌɜɌɞɑ, əɌ ɖɚɞɚɜɚɘ ɛɗɌəɔɜɟɑɞ-

ɝɫ ȴȼ-ɛɜɚɢɑɐɟɜɌ, əɚ ɛɜɔ Ɏɧɖɗɪɣɑəəɚɘ əɌɛɜɫ-

ɒɑəɔɔ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ.   

11. Ȯɝɑ ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ȴȼ-ɛɜɚɢɑɐɟɜɑ ɐɚɗɒəɧɡ 

ɛɚɝɞɚɫəəɚ əɚɝɔɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɐɚɓɔɘɑɞɜɧ, 

ɓɌɠɔɖɝɔɜɚɎɌəəɧɑ əɌ ɞɑɗɑ Ɏ ɛɜɌɎɔɗɨəɧɡ ɛɚɓɔ-

ɢɔɫɡ (ɝɘ. Ɏɧɤɑ). Ⱥ ɛɚɗɟɣɑəəɧɡ ɐɚɓɌɡ ɚɍɗɟɣɑəɔɫ 

ɐɚɗɒəɧ ɍɧɞɨ ɔəɠɚɜɘɔɜɚɎɌəɧ ɖɌɖ Ɏɑɝɨ ɛɑɜɝɚ-

əɌɗ, ɞɌɖ ɔ ɛɌɢɔɑəɞ.  

12. ȹɑɟɖɚɝəɔɞɑɗɨəɚɑ ɔ ɜɑɏɟɗɫɜəɚɑ Ɏɧɛɚɗəɑəɔɑ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚ ɝɚɝɞɌɎɗɑəəɧɡ ɛɜɚɏɜɌɘɘ ɏɌɜɌə-

ɞɔɔ ɖɌɣɑɝɞɎɌ [21]. ȽɚɝɞɌɎəɚɕ ɣɌɝɞɨɪ ɩɞɔɡ ɛɜɚ-

ɏɜɌɘɘ ɐɚɗɒɑə ɍɧɞɨ ɌəɌɗɔɓ ɐɚɓ ɛɜɚɠɑɝɝɔɚəɌɗɨ-

əɚɏɚ ɚɍɗɟɣɑəɔɫ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɎɧɜɌɍɚɞɖɚɕ ɘɑɜ 

ɛɚ ɔɡ ɝəɔɒɑəɔɪ Ɏ ɝɗɟɣɌɫɡ  əɌɜɟɤɑəɔɫ ɛɜɚɞɚ-

ɖɚɗɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ əɑɚɛɜɌɎɐɌəəɚɏɚ ɛɚɎɧɤɑ-

əɔɫ əɌɖɚɛɗɑəəɧɡ ɐɚɓ. ȶɚəɞɜɚɗɪ ɐɚɗɒəɧ ɞɌɖɒɑ 

ɛɚɐɎɑɜɏɌɞɨɝɫ əɑ ɞɚɗɨɖɚ ɌɛɛɌɜɌɞɧ ɔ ɚɍɚɜɟɐɚɎɌ-

əɔɑ, əɚ ɔ ɘɚɍɔɗɨəɧɑ ɔ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɝɜɑɐ-

ɝɞɎɌ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ.  
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ȺȽȺȭȱȹȹȺȽȾȴ  ȻȬȾȺȷȺȯȴɃȱȽȶȴɁ  ȻȱȼȱȷȺȸȺȮ ȻȺȳȮȺȹȶȺȮ 
 

ȹɑɜɑɐ Ȭ.Ƚ.1, ȶɚɣɑɜɏɔəɌ ȹ.Ȯ.1,2, ȭɗɟɐɚɎ Ȭ.ȭ., ȳɌɘɚɏɔɗɨəɌɫ ɋ.Ȭ.,  

ȸɟɝɌɑɎ ɉ.ȼ. 

 
ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɟ 42 ɛɌɢɔɑəɞɚɎ ɔɓɟɣɑəɧ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɖɚɘɛɜɑɝɝɔɚəəɧɡ ɛɑɜɑɗɚɘɚɎ 

ɛɚɓɎɚəɖɚɎ. ȮɧɫɎɗɑəɚ, ɣɞɚ ɚɝɞɑɚɛɚɜɚɓəɧɑ ɛɑɜɑɗɚɘɧ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 2 ɜɌɓɌ ɣɌɥɑ 

ɚɛɟɡɚɗɑɎɧɡ; ɐɗɫ ɚɛɟɡɚɗɑɎɧɡ ɛɑɜɑɗɚɘɚɎ ɡɌɜɌɖɞɑɜəɌ 3 ɝɞɑɛɑəɨ ɖɚɘɛɜɑɝɝɔɔ ɞɑɗɌ ɛɚɓɎɚəɖɌ 

(ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɞɑɗɌ ɛɚɓɎɚəɖɌ ɍɚɗɑɑ 40%) ɛɚ Genant. Ȯɔɐ ɐɑɠɚɜɘɌɢɔɔ ɛɚɓɎɚəɖɌ əɑ 

əɑɝɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ. Ⱥɝɞɑɚəɑɖɜɚɓ ɍɚɗɑɑ ɡɌɜɌɖɞɑɜɑə ɐɗɫ ɚɛɟɡɚɗɑɎɧɡ ɛɑɜɑ-

ɗɚɘɚɎ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɑɗɚɘɧ ɛɚɓɎɚəɖɚɎ, ɚɝɞɑɚɛɚɜɚɓ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɚɛɟ-

ɡɚɗɔ ɛɚɓɎɚəɚɣəɔɖɌ. 

 

DIAGNOSTIC FEATURES OF PATHOLOGIC VERTEBRAL FRACTURES 

 

Nered A S.1, Kochergina N. V.1,2, Bludov A. B., Zamogilnaya  Ya.A., Musaev E.R. 
 

patients with pathologic vertebral compression fractures were examined to 

evaluate both clinical and radiological differential criteria. It was found out that 

osteoporotic fractures occur 2 times more often t han neoplastic ones. Neoplastic 

fractures are characterized by having the 3rd grade of compression (40% of ve rtebral bodyõs 

height loss) according to Genant system. The type of vertebra deformation does not have any 

dia gnostic value. Osteonecrosis occurs i n neoplastic fractures more often.  

 
Keywords: vertebral fractures, osteoporosis, metastatic tumors of spine.  
 
 

 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔ-

ɣɔəɚɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɖɚɘɛɜɑɝɝɔɚəəɧɡ 

ɛɑɜɑɗɚɘɚɎ ɛɚɓɎɚəɖɚɎ ɫɎɗɫɑɞɝɫ ɚɝɞɑɚɛɚ-

ɜɚɓ. ȿ ɖɌɒɐɚɕ ɣɑɞɎɑɜɞɚɕ ɒɑəɥɔəɧ ɝɞɌɜɤɑ 50 

ɗɑɞ ɎɚɓəɔɖɌɪɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ ɛɚ-

ɓɎɚəɖɚɎ, ɛɜɔɣɑɘ ɝ ɎɚɓɜɌɝɞɚɘ ɜɔɝɖ ɔɡ ɜɌɓɎɔɞɔɫ 

ɟɎɑɗɔɣɔɎɌɑɞɝɫ. Ȼɚ ɐɌəəɧɘ Grampp S. et.al. 

(1993) ɎɚɓəɔɖəɚɎɑəɔɑ ɚɐəɚɏɚ ɎɑɜɞɑɍɜɌɗɨəɚɏɚ 

ɛɑɜɑɗɚɘɌ ɟɎɑɗɔɣɔɎɌɑɞ ɤɌəɝ ɜɌɓɎɔɞɔɫ ɛɚɝɗɑɐɟ-

ɪɥɔɡ ɛɑɜɑɗɚɘɚɎ Ɏ 5 ɜɌɓ. Ȯɞɚɜɚɕ ɛɚ ɣɌɝɞɚɞɑ 

ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɖɚɘɛɜɑɝɝɔ-

ɚəəɧɡ ɛɑɜɑɗɚɘɚɎ ɛɚɓɎɚəɖɚɎ ɫɎɗɫɑɞɝɫ ɚɛɟɡɚɗɑ-

Ɏɚɑ ɛɚɜɌɒɑəɔɑ. ȬɖɞɟɌɗɨəɚɝɞɨ ɩɞɚɕ ɛɜɚɍɗɑɘɧ 

ɛɚɐɞɎɑɜɒɐɌɪɞ ɐɌəəɧɑ Sundaresan S.N. ɝ ɝɚɌɎ-

ɞɚɜɌɘɔ, ɖɚɞɚɜɧɑ ɚɞɘɑɣɌɗɔ, ɣɞɚ ɣɌɝɞɚɞɌ ɛɌɜɌɛ-

ɗɑɏɔɔ, ɎɧɓɎɌəəɚɕ ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɛɚ-

ɓɎɚəɚɣəɔɖɌ, ɝɚɝɞɌɎɗɫɑɞ 8,5 əɌ 100 000, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɛɜɔ ɞɜɌɎɘɑ ɛɚɓɎɚəɚɣəɔɖɌ ɞɚɗɨɖɚ 3-5 

əɌ 100 000 (Sundaresan S.N. et. al., 1990). Ȯ ɛɚ-

ɓɎɚəɚɣəɔɖɑ ɎɝɞɜɑɣɌɪɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ Ɏɔɐɧ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɖɚɝɞɑɕ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɜɔɎɑ-

ɝɞɔ   ɖ   ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ  ɛɑɜɑɗɚɘɌɘ  ɛɚɓɎɚəɖɚɎ,  

 

Ƚ 

42 

Ȯ 

 

ȼɔɝ. 1.  ȼȴȰ ɝɖɑɗɑɞɌ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞɖɌ ȸ., 52 ɏɚɐɌ. ȰɔɌɏəɚɓ: ȸəɚɒɑɝɞɎɑəəɌɫ 

ɘɔɑɗɚɘɌ. ȼɌɎəɚɘɑɜəɚɑ ɛɚɎɧɤɑəɔɑ əɌɖɚɛɗɑəɔɫ 

ȼɀȻ Ɏ ɛɜɚɑɖɢɔɔ Th12, L1,L3,L4 ɛɚɓɎɚəɖɚɎ. 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

1 - ȹȴȴ ɖɗɔəɔɣɑɝɖɚɕ 

ɚəɖɚɗɚɏɔɔ ȼɚɝɝɔɕɝɖɚɏɚ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ əɌɟɣ-

əɚɏɚ ɢɑəɞɜɌ ɔɘ. ȹ.ȹ. 

ȭɗɚɡɔəɌ ȼȬȸȹ. 

2 - ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ ɔ ɘɑɐɔɢɔəɝɖɚɕ 

ɠɔɓɔɖɔ ȼȸȬȻȺ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɚɐəɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɧ-

ɎɌɪɞ, ɣɞɚ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɑɕ ɛɚɓɎɚəɚɣəɔɖɌ 

ɛɑɜɎɚɑ ɘɑɝɞɚ ɓɌəɔɘɌɑɞ Ɏɞɚɜɔɣəɚɑ ɛɚɜɌɒɑəɔɑ 

(ɐɚ 96%). ȻɑɜɎɔɣəɧɑ ɚɛɟɡɚɗɔ ɎɝɞɜɑɣɌɪɞɝɫ ɓəɌ-

ɣɔɞɑɗɨəɚ ɜɑɒɑ (ɐɚ 4%). Ƚɜɑɐɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɘɑɞɌɝɞɌɓɔɜɟɪɥɔɡ Ɏ ɖɚɝɞɔ ɝ 

ɜɌɓɎɔɞɔɑɘ ɗɔɞɔɣɑɝɖɚɕ ɐɑɝɞɜɟɖɢɔɔ, əɌɔɍɚɗɑɑ 

ɣɌɝɞɧɘɔ ɫɎɗɫɪɞɝɫ ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (21%), 

ɜɌɖ ɗɑɏɖɚɏɚ (14%), ɗɔɘɠɚɘɌ (13%) ɔ ɜɌɖ ɛɚɣɖɔ 

(7%). ȻɚɓɎɚəɚɣəɔɖ, Ɏ ɝɎɫɓɔ ɚɝɚɍɑəəɚɝɞɫɘɔ ɖɜɚ-

ɎɚɝəɌɍɒɑəɔɫ, ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɘɑɞɌɝɞɌɓɚɎ Ɏ ɖɚɝɞɔ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɟɒɑ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘ ɚəɖɚɗɚɏɔɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ ɘɚɏɟɞ 

ɎɚɓəɔɖɌɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ ɛɚɓɎɚəɖɚɎ, 

əɑ ɝɎɫɓɌəəɧɑ ɝ Ɏɞɚɜɔɣəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɖɚ-

ɝɞɫɡ, Ɍ ɜɌɓɎɔɎɤɔɑɝɫ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ. Ȯɚɓ-

əɔɖəɚɎɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɑɜɑɗɚɘɌ ɛɚɓɎɚəɖɌ 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɣɔəɧ ɓəɌɣɔɞɑɗɨəɚ ɟɞɫ-

ɒɑɗɫɑɞ ɚɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɔ ɓɌɣɌɝɞɟɪ ɔɘɑɑɞ əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚ-

ɏəɚɓ. ȹɔ ɚɐəɌ ɔɓ ɝɟɥɑɝɞɎɟɪɥɔɡ ɖɗɌɝɝɔɠɔɖɌɢɔɕ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ  ɛɑɜɑɗɚɘɚɎ  əɑ  ɟɣɔɞɧɎɌɑɞ   ɚɝɚ- 

ɍɑəəɚɝɞɔ ɛɑɜɑɗɚɘɚɎ ɛɚɓɎɚəɖɚɎ ɛɜɔ ɚɛɟɡɚɗɑɎɚɘ 

ɛɚɜɌɒɑəɔɔ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɌəɌɗɔɓ ɚɝɚɍɑəəɚɝɞɑɕ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɑɜɑɗɚɘɚɎ ɛɚɓɎɚəɖɚɎ ɛɜɔ ɚɛɟ-

ɡɚɗɑɎɚɘ ɛɚɜɌɒɑəɔɔ ɔ ɛɜɔ ɚɝɞɑɚɛɚɜɚɓəɚɘ ɛɑɜɑ-

ɗɚɘɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɟɒɑ ɔɘɑɪɥɔɘɝɫ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɘ ɐɔɌɏəɚɓɚɘ ɔɘɑɑɞ ɓəɌɣɑəɔɑ ɐɗɫ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

 

ȼɔɝ. 2,Ɏ 

ȼɔɝ. 2 (Ɍ-Ɏ).  ȸȼȾ. ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȽɘɑɤɌəəɌɫ ɐɑɠɚɜɘɌɢɔɫ L1, ɛɑɜɑɐəɫɫ ɖɗɔəɚɎɔɐəɌɫ L4, "crush"-ɐɑɠɚɜɘɌɢɔɫ L5. Ȯ ɞɑɗɌɡ ɟɖɌɓɌəəɧɡ ɛɚɓɎɚəɖɚɎ 

əɑɚɐəɚɜɚɐəɚɑ ɛɚəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ Ⱦ1-Ȯȴ ɔ əɑɚɐəɚɜɚɐəɚɑ ɛɚɎɧɤɑəɔɑ Ɏ Ⱦ2-Ȯȴ ɔ Ⱦ2 FS Ɏ Ɏɔɐɑ 

ɗɔəɔɕ, ɝɘɑɒəɧɡ ɝ ɛɚɗɚɘɌəəɚɕ ɓɌɘɧɖɌɞɑɗɨəɚɕ ɛɗɌɝɞɔəɚɕ - "ɝɎɑɒɔɑ" ɛɑɜɑɗɚɘɧ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ. 

 

ȼɔɝ. 3.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɛɚɓɎɚəɚɣəɔɖɌ. ȭɚɖɚ-

ɎɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞɖɌ ȸ., 74 ɏɚɐɌ. ȰɔɌɏəɚɓ: ȼɌɖ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ. Ȼɑɜɑɐəɫɫ ɖɗɔəɚɎɔɐəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɞɑɗ Th9, 

Th11, L1 ɛɚɓɎɚəɖɚɎ, ɝɘɑɤɌəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɞɑɗɌ 

Th12 ɛɚɓɎɚəɖɌ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȹɌɘɔ ɍɧɗɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 42 ɛɌɢɔɑə-

ɞɌ ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɑɜɑɗɚɘɌɘɔ ɛɚɓɎɚəɖɚɎ. 

Ƚɜɑɐɔ əɔɡ 11 ɘɟɒɣɔə ɔ 31 ɒɑəɥɔəɌ Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 19 ɐɚ 81 ɏɚɐɌ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ð 55 ɗɑɞ). 34 

ɛɌɢɔɑəɞɌ ɟɒɑ ɔɘɑɗɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɌəɌɘəɑɓ. 

Ƚɜɑɐɔ əɔɡ: ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ð 19, ɜɌɖ ɛɚɣ-

ɖɔ ð 4, ɏɑɘɚɍɗɌɝɞɚɓ ð 4,  ɜɌɖ ɫɔɣɖɌ ð 1, ɜɌɖ ɫɔɣ-

əɔɖɚɎ ð 1, ɜɌɖ ɗɑɏɖɚɏɚ ð 1, ɜɌɖ ɒɑɗɟɐɖɌ ð 1, ɘɑ-

ɗɌəɚɘɌ ɖɚɒɔ ð 1, ɜɌɖ ɝɔɏɘɚɎɔɐəɚɕ ɖɔɤɖɔ ð 1, 

ɛɑɜɎɔɣəɚ-ɘəɚɒɑɝɞɎɑəəɧɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ 

ɚɛɟɡɚɗɔ ð 1. Ȯɚɝɑɘɨ ɛɌɢɔɑəɞɚɎ ɛɚɝɞɟɛɔɗɔ ɖ əɌɘ 

ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɛɑɜɑɗɚɘɌɘɔ ɛɚɓɎɚəɖɚɎ əɑ-

ɫɝəɚɕ ɩɞɔɚɗɚɏɔɔ. Ȼɜɔ ɩɞɚɘ ɛɜɔɣɔəɚɕ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ 8 ɝɗɟɣɌɫɡ ɫɎɗɫɗɔɝɨ ɞɚɗɨɖɚ 

ɐɌəəɧɑ ȼȴȰ (ɜɌɐɔɚɔɓɚɞɚɛəɌɫ ɐɔɌɏəɚɝɞɔɖɌ) ɝɖɑ-

ɗɑɞɌ, Ɏ 30 ɝɗɟɣɌɫɡ ð ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɔ Ɏ 4 ɝɗɟ-

ɣɌɫɡ ð ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ ɔ əɑɎɜɚɗɚɏɔɣɑɝɖɌɫ 

ɝɔɘɛɞɚɘɌɞɔɖɌ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ Ɏ 36 ɝɗɟɣɌɫɡ, ɖɚɘɛɨɪɞɑɜ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ ð Ɏ 24, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ð Ɏ 42 ɔ ȼȴȰ ð Ɏ 30 ɝɗɟɣɌɫɡ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ ɟ 42 ɛɌɢɔɑəɞɚɎ 

əɌɍɗɪɐɌɗɔɝɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ 78 ɞɑɗ 

ɛɚɓɎɚəɖɚɎ. ȿ 26 ɛɌɢɔɑəɞɚɎ ɚɛɜɑɐɑɗɫɗɝɫ ɞɚɗɨɖɚ 

ɚɐɔə ɟɜɚɎɑəɨ ɛɑɜɑɗɚɘɌ ɛɚɓɎɚəɖɌ, ɟ 7 ð 2 ɟɜɚɎ-

əɫ, ɟ 3 ð 3 ɟɜɚɎəɫ, ɟ 4 ɛɌɢɔɑəɞɚɎ ð 4 ɟɜɚɎəɫ, ɟ 1 

ɛɌɢɔɑəɞɌ ð 6 ɟɜɚɎəɑɕ ɔ ɟ 1 ð 7 ɟɜɚɎəɑɕ. ȴɓ 78 

ɖɚɘɛɜɔɘɔɜɚɎɌəəɧɡ ɛɚɓɎɚəɖɚɎ Ɏ 51 ɝɗɟɣɌɑ ɛɑ-

ɜɑɗɚɘ (66%)  ɍɧɗ  ɚɝɞɑɚɛɚɜɚɓəɚɏɚ  ɡɌɜɌɖɞɑɜɌ, 24  

ɛɑɜɑɗɚɘɌ (31%) Ɏɚɓəɔɖɗɔ əɌ ɠɚəɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ 3 ɛɑɜɑɗɚɘɌ 

 

ȼɔɝ. 4.  ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȯ ɗɑɎɧɡ ɚɞɐɑɗɌɡ ɞɑɗɌ Th8 ɛɚɓɎɚəɖɌ ɚɣɌɏ ɗɔɞɔɣɑɝɖɚɕ 

ɐɑɝɞɜɟɖɢɔɔ ɝɚ ɝɖɗɑɜɚɞɔɣɑɝɖɔɘ ɚɍɚɐɖɚɘ. 

 

ȼɔɝ. 5,Ɍ 

 

ȼɔɝ. 5,ɍ 

 

ȼɔɝ. 5,Ɏ 

ȼɔɝ. 5 (Ɍ-Ɏ).  ȸȼȾ ɛɚɓɎɚəɚɣəɔɖɌ. ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȯ ɞɑɗɌɡ Th8 ɔ S1 ɛɚɓɎɚəɖɚɎ ɚɣɌɏɚɎɚɑ ɛɚəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ Ⱦ1-Ȯȴ ɔ ɛɚɎɧɤɑəɔɑ Ɏ Ⱦ2 FS - ɘɞɝ. Ȯ 

ɞɑɗɌɡ Th9 ɔ L4 ɐɔɠɠɟɓəɚɑ əɑɚɐəɚɜɚɐəɚɑ ɛɚəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ Ⱦ1-Ȯȴ ɔ əɑɚɐəɚɜɚɐəɚɑ ɛɚɎɧ-

ɤɑəɔɑ Ɏ T2 FS - ɛɑɜɑɗɚɘ ɞɑɗɌ Th9 ɛɚɓɎɚəɖɌ əɌ ɠɚəɑ ɘɞɝ, ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ L4 ɛɚɓɎɚəɖɌ. Ȯ ɞɑɗɑ L1 

əɑɚɐəɚɜɚɐəɚɑ ɛɚɎɧɤɑəɔɑ Ɏ Ⱦ2 FS Ɏ Ɏɔɐɑ ɗɔəɔɕ ɝɘɑɒəɧɡ ɝ ɛɚɗɚɘɌəəɚɕ ɓɌɘɧɖɌɞɑɗɨəɚɕ ɛɗɌɝɞɔəɚɕ - "ɝɎɑɒɔɕ" 

ɛɑɜɑɗɚɘ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ. Ȯ ɞɑɗɌɡ Th11, Th12 ɍɑɓ ɔɓɘɑəɑəɔɫ ɔəɞɑəɝɔɎəɚcɞɔ ɝɔɏəɌɗɌ - "ɝɞɌɜɧɑ" ɛɑɜɑɗɚ-

ɘɧ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ. 
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(4%) ð əɌ ɠɚəɑ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɚɝɞɑɚɛɚɜɚɓəɧɡ ɛɑɜɑɗɚɘɚɎ (51 

ɛɚɓɎɚəɚɖ)  ɎɌɜɨɔɜɚɎɌɗɌ ɝ  ɟɜɚɎəɫ Th5 ɛɚ L5  ɛɚ- 

ɓɎɚəɖɔ. Ȼɜɔ ɩɞɚɘ Ɏ 9 ɝɗɟɣɌɫɡ (18%) ɛɑɜɑɗɚɘ 

ɎɚɓəɔɖɌɗ əɌ ɟɜɚɎəɑ L1, Ɏ 8 ɝɗɟɣɌɫɡ (16%) ð əɌ 

ɟɜɚɎəɑ Th12, Ɏ 6 ɝɗɟɣɌɫɡ (12%) ð əɌ ɟɜɚɎəɑ L2, Ɏ 

5 ɝɗɟɣɌɫɡ (10%) ð əɌ ɟɜɚɎəɑ Th11 ɛɚɓɎɚəɖɚɎ. Ȯ 

ɚɝɞɌɗɨəɧɡ ɛɚɓɎɚəɖɌɡ ɚɝɞɑɚɛɚɜɚɓəɧɑ ɛɑɜɑɗɚɘɧ 

ɎɝɞɜɑɣɌɗɔɝɨ ɜɑɒɑ. Ȱɗɫ ɛɑɜɑɗɚɘɚɎ əɌ ɠɚəɑ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ (27 ɛɚɓɎɚəɖɚɎ) ɞɌɖɒɑ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɫɎɗɫɗɔɝɨ Th11 ɔ 

L2 ɛɚɓɎɚəɖɔ: ɛɚ 5 (18%) ɛɑɜɑɗɚɘɚɎ əɌ ɖɌɒɐɚɘ 

ɟɜɚɎəɑ. ȺɐəɌɖɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ɚɝɞɑɚɛɚɜɚɓəɧɡ ɛɑ-

ɜɑɗɚɘɚɎ, ɗɚɖɌɗɔɓɌɢɔɫ ɛɑɜɑɗɚɘɚɎ əɌ ɠɚəɑ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɎɌɜɨɔɜɚɎɌɗɌ ɝ ɟɜɚɎəɫ Ƚ5 

ɛɚ S1 ɛɚɓɎɚəɖɔ (ȼɔɝ. 1 ð 3). 

Ȯ ɝɞɜɟɖɞɟɜɑ ɚɝɞɑɚɛɚɜɚɓəɧɡ ɛɑɜɑɗɚɘɚɎ (51 

ɛɚɓɎɚəɚɖ) çɝɎɑɒɔɑè ɛɑɜɑɗɚɘɧ ɎɝɞɜɑɣɌɗɔɝɨ Ɏ 24 

(47%), çɝɞɌɜɧɑè - Ɏ 27 (53%) ɛɚɓɎɚəɖɌɡ. ȽɚɣɑɞɌ-

əɔɑ çɝɎɑɒɔɡè ɔ çɝɞɌɜɧɡè ɛɑɜɑɗɚɘɚɎ ɎɧɫɎɗɫɗɚɝɨ 

ɟ 6 ɛɌɢɔɑəɞɚɎ. Ȼɚ əɌɤɔɘ ɐɌəəɧɘ ɟ 4 ɛɌɢɔɑə-

ɞɚɎ ɝ ɛɑɜɑɗɚɘɌɘɔ ɛɚɓɎɚəɖɚɎ əɑɫɝəɚɏɚ ɏɑəɑɓɌ 

ɛɜɔɓəɌɖɚɎ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɎɧɫɎɗɑəɚ əɑ 

ɍɧɗɚ, ɔ ɩɞɔɚɗɚɏɔɑɕ ɛɑɜɑɗɚɘɚɎ ɍɧɗ ɛɜɔɓəɌə 

ɚɝɞɑɚɛɚɜɚɓ. ȴɓ əɔɡ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɜɌɓɎɔɞɔɑ 

ɛɑɜɑɗɚɘɌ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ 

ɚɝɞɑɚəɑɖɜɚɓɚɘ ɛɚɜɌɒɑəəɚɏɚ ɛɚɓɎɚəɖɌ (ȼɔɝ. 4, 

ȼɔɝ. 5). 

ȮɛɚɝɗɑɐɝɞɎɔɔ Ɏɚ Ɏɝɑɡ 4-ɡ əɌɍɗɪɐɑəɔɫɡ 

ɐɔɌɏəɚɓ ɛɚɐɞɎɑɜɐɔɗɝɫ ɐɔəɌɘɔɣɑɝɖɔɘ əɌɍɗɪɐɑ-

əɔɑɘ. ȿ 1 ɛɌɢɔɑəɞɌ ɝ 4 ɟɜɚɎəɫɘɔ ɛɚɜɌɒɑəɔɫ ɝ 

ɛɑɜɑɗɚɘɌɘɔ əɑɫɝəɚɏɚ ɏɑəɑɓɌ 2 ɛɑɜɑɗɚɘɌ Ɏɚɓ-

əɔɖɗɔ əɌ ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ, 2 ɛɑɜɑɗɚɘɌ - əɌ 

ɠɚəɑ ɏɑɘɌəɏɔɚɘ. ȿ 10 ɛɌɢɔɑəɞɚɎ ɝ ɟɒɑ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘ ɚəɖɚɗɚɏɔɣɑɝɖɔɘ ɌəɌɘəɑɓɚɘ (7 ð 

ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 1 ð ɜɌɖ ɛɚɣɖɔ, 1 ð ɜɌɖ 

ɫɔɣəɔɖɚɎ, 1 - ɏɑɘɚɍɗɌɝɞɚɓ) ɛɜɔɓəɌɖɚɎ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ əɑ ɎɧɫɎɗɑəɚ, ɔ Ɏ ɐɌəəɧɡ 

ɝɗɟɣɌɫɡ ɩɞɔɚɗɚɏɔɑɕ ɛɑɜɑɗɚɘɌ ɞɌɖɒɑ ɍɧɗ ɛɜɔ-

ɓəɌə ɚɝɞɑɚɛɚɜɚɓ. ȴɓ əɔɡ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɛɑ-

ɜɑɗɚɘ ɝɚɛɜɚɎɚɒɐɌɗɝɫ ɜɌɓɎɔɞɔɑɘ ɚɝɞɑɚəɑɖɜɚɓɌ. 

ȿ 5 ɛɌɢɔɑəɞɚɎ ɎɧɫɎɗɑəɚ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚ-

ɜɌɒɑəɔɑ, ɖɚɞɚɜɚɑ, ɚɐəɌɖɚ, əɑ ɘɚɏɗɚ ɛɜɔɎɑɝɞɔ ɖ 

ɖɚɘɛɜɑɝɝɔɔ ɛɚɓɎɚəɖɌ Ɏ ɝɎɫɓɔ ɝ əɑɍɚɗɨɤɔɘ ɚɍɦ-

ɑɘɚɘ ɚɣɌɏɚɎ. ȰɌəəɧɑ ɝɗɟɣɌɔ ɍɧɗɔ ɔəɞɑɜɛɜɑɞɔ-

ɜɚɎɌəɧ ɖɌɖ çɝɞɌɜɧɑè ɚɝɞɑɚɛɚɜɚɓəɧɑ ɛɑɜɑɗɚɘɧ 

ɛɚɓɎɚəɖɚɎ, Ɏ ɖɚɞɚɜɧɡ ɎɛɚɝɗɑɐɝɞɎɔɔ ɜɌɓɎɔɗɔɝɨ 

ɘɑɞɌɝɞɌɓɧ. Ƚɜɑɐɔ əɔɡ ɟ ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɛɚɘɔɘɚ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɎɧɫɎɗɫɗɝɫ ɚɝɞɑɚəɑɖɜɚɓ. 

ȿ 2 ɛɌɢɔɑəɞɚɎ ɝ ɐɎɟɘɫ ɟɜɚɎəɫɘɔ ɛɚɜɌɒɑəɔɫ 

ɚɐɔə ɛɑɜɑɗɚɘ ɔɘɑɗ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ ɚɛɟɡɚɗɑ-

Ɏɟɪ ɛɜɔɜɚɐɟ, ɐɜɟɏɚɕ Ɏɚɓəɔɖ əɌ ɠɚəɑ ɚɝɞɑɚɛɚ-

ɜɚɓɌ. ȿ 19 ɛɌɢɔɑəɞɚɎ ɛɑɜɑɗɚɘɧ ɛɚɓɎɚəɖɚɎ ɜɌɓ-

Ɏɔɗɔɝɨ əɌ ɠɚəɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɚɛɟɡɚɗɑɎɚɏɚ 

ɛɚɜɌɒɑəɔɫ, ɔɓ ɖɚɞɚɜɧɡ ɟ ɐɎɟɡ ɚəɔ ɝɚɛɜɚɎɚɒɐɌ-

ɗɔɝɨ ɚɝɞɑɚəɑɖɜɚɓɚɘ. ȿ 1 ɛɌɢɔɑəɞɌ ɛɑɜɑɗɚɘ ɛɚ-

ɓɎɚəɖɌ ɜɌɓɎɔɗɝɫ əɌ ɠɚəɑ ɏɑɘɌəɏɔɚɘɧ (ȼɔɝ. 6, 

ȼɔɝ. 7). 

Ȼɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɛɑɜɑɗɚɘɚɎ ɛɚ Genant 

ɛɜɔ ɚɝɞɑɚɛɚɜɚɓəɧɡ ɛɑɜɑɗɚɘɌɡ (51 ɛɑɜɑɗɚɘ) II 

ɝɞɑɛɑəɨ ɛɑɜɑɗɚɘɌ (ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ əɌ 20-40% 

ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɘɑɒəɧɘ ɛɚɓɎɚəɖɚɘ) ɎɧɫɎɗɫ-

ɗɌɝɨ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ð Ɏ 27 ɝɗɟɣɌɫɡ (53%), I ɝɞɑ-

ɛɑəɨ ɎɧɫɎɗɫɗɌɝɨ Ɏ 13 ɝɗɟɣɌɫɡ (25%) ɔ III ɝɞɑ-

ɛɑəɨ ð Ɏ 11 ɝɗɟɣɌɫɡ (22%). Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɔ 

ɚɛɟɡɚɗɑɎɧɡ ɛɑɜɑɗɚɘɌɡ (27 ɛɑɜɑɗɚɘɚɎ) əɌɔɍɚɗɑɑ 

ɣɌɝɞɚɕ ɫɎɗɫɗɌɝɨ III ɝɞɑɛɑəɨ ð 10 ɝɗɟɣɌɑɎ (37%), II 

ɝɞɑɛɑəɨ ɎɝɞɜɑɣɌɗɌɝɨ Ɏ 9 ɝɗɟɣɌɫɡ (33%) ɔ I ɝɞɑ-

ɛɑəɨ ð Ɏ 8 ɝɗɟɣɌɫɡ (30%).  

Ȼɚ Ɏɔɐɟ ɐɑɠɚɜɘɌɢɔɔ ɐɗɫ ɛɑɜɑɗɚɘɚɎ əɌ 

ɠɚəɑ ɚɝɞɑɚɛɚɜɚɓɌ ɡɌɜɌɖɞɑɜəɧ ɝɘɑɤɌəəɌɫ ɐɑ-

ɠɚɜɘɌɢɔɫ - 24 ɝɗɟɣɌɫ (47%) ɔ ɐɑɠɚɜɘɌɢɔɫ ɛɚ 

ɞɔɛɟ çɜɧɍɨɑɏɚ ɛɚɓɎɚəɖɌè - 18 ɝɗɟɣɌɑɎ (35%); ɘɑ-

əɑɑ ɡɌɜɌɖɞɑɜəɧ ɛɑɜɑɐəɫɫ ɖɗɔəɚɎɔɐəɌɫ ɐɑɠɚɜ-

ɘɌɢɔɫ ð 8 ɝɗɟɣɌɑɎ (16%) ɔ crush-ɐɑɠɚɜɘɌɢɔɫ ð  

 

ȼɔɝ. 6.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɛɚɓɎɚəɚɣəɔɖɌ. ȭɚɖɚ-

ɎɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞɖɌ Ȭ., 59 ɗɑɞ. ȹɌɛɜɌɎɔɞɑɗɨəɧɕ ɐɔɌɏəɚɓ: ȸɑ-

ɞɌɝɞɌɓɧ ɔɓ ȹȻȺ. ȶɜɟɏɗɌɫ ɝɛɔəɌ, ɘəɚɒɑɝɞɎɑəəɧɑ 

ɖɚɝɞəɧɑ ɜɌɓɜɌɝɞɌəɔɫ, ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ. 

 

ȼɔɝ. 7.  ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

"ȮɌɖɟɟɘ"- ɠɑəɚɘɑə ɘɑɒɛɚɓɎɚəɖɚɎɚɏɚ ɐɔɝɖɌ Th10-

Th11. 
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1 ɝɗɟɣɌɕ (2%). Ȼɜɔ ɩɞɚɘ ɐɗɫ ɛɑɜɑɗɚɘɚɎ əɌ ɠɚəɑ 

ɚɛɟɡɚɗɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɞɌɖɒɑ ɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɌ 

ɝɘɑɤɌəəɌɫ ɐɑɠɚɜɘɌɢɔɫ - 19 ɝɗɟɣɌɑɎ  (70%). Ȼɑ- 

ɜɑɐəɫɫ ɖɗɔəɚɎɔɐəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɛɜɔ ɚɛɟɡɚɗɑ-

Ɏɚɘ ɛɑɜɑɗɚɘɑ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 4 ɝɗɟɣɌɫɡ (15%), Ɏ 

ɞɚ Ɏɜɑɘɫ ɖɌɖ crush-ɐɑɠɚɜɘɌɢɔɫ ɎɝɞɜɑɣɌɑɞɝɫ 

ɣɌɥɑ ð Ɏ 4 ɝɗɟɣɌɫɡ (15%), ɣɑɘ ɛɜɔ ɚɝɞɑɚɛɚɜɚɓ-

əɧɡ ɛɑɜɑɗɚɘɌɡ (ȼɔɝ. 8, ȼɔɝ. 9). 

ȮɧɎɚɐɧ. 

Å Ⱥɝɞɑɚɛɚɜɚɓəɧɑ ɛɑɜɑɗɚɘɧ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 

2 ɜɌɓɌ ɣɌɥɑ ɚɛɟɡɚɗɑɎɧɡ ɛɑɜɑɗɚɘɚɎ.  

Å Ⱥɝɞɑɚəɑɖɜɚɓ ɛɜɔ ɚɛɟɡɚɗɑɎɧɡ ɛɑɜɑɗɚɘɌɡ 

ɎɝɞɜɑɣɌɑɞɝɫ ɣɌɥɑ, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɗɑɣɑəɔɫ. 

Å Ȱɗɫ ɛɑɜɑɗɚɘɚɎ əɌ ɠɚəɑ ɚɛɟɡɚɗɑɎɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɌ III ɝɞɑɛɑəɨ ɝəɔ-

ɒɑəɔɫ Ɏɧɝɚɞɧ ɞɑɗɌ (ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɍɚɗɑɑ 

40%), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏɔɐ ɐɑɠɚɜɘɌɢɔɔ əɑ əɑɝɑɞ 

ɝɟɥɑɝɞɎɑəəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɓəɌɣɑəɔɫ. 
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Ƀɑɜɑɓ 3 ɘɑɝɫɢɌ ɟɘɑəɨɤɑəɔɑ ɚɞɑɖɌ Ɏ əɔɒəɑɤɑɕ-

əɧɡ, Ɏɑɜɡəɑ- ɔ ɝɜɑɐəɑɏɜɟɐəɧɡ ɛɚɓɎɚəɖɌɡ ɝ ɝɚɡɜɌ-

əɑəɔɑɘ ɚɞɬɖɌ Ɏ əɔɒəɑɏɜɟɐəɧɡ ɛɚɓɎɚəɖɌɡ, ɘəɚɒɑ-

ɝɞɎɑəəɧɑ "ɝɎɑɒɔɑ" ɛɑɜɑɗɚɘɧ əɌ ɠɚəɑ ɚɝɞɑɚɛɚ-

ɜɚɓɌ ɔ ɍɚɗɑɓəɔ ɄɚɕɑɜɘɌəəɌ-ȸɌɟ. 
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ȿȷɈȾȼȬȽȺȹȺȯȼȬɀȴȴ: ȺȽȷȺȲȹȱȹȴɋ ȴ ȬȷɈȾȱȼȹȬȾȴȮɇ 
 

ȭɟɜɐɪɖɚɎ ȸ.Ƚ., ȹɑɣɔɛɌɕ Ȭ.ȸ. 

 
əɐɚɝɖɚɛɔɣɑɝɖɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ (ɉȿȽ) ð ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɛɚɘɚɥɨɪ ɩəɐɚɝɖɚɛɔ-

ɣɑɝɖɔɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɚɎ ɔɗɔ ɣɜɑɝɖɌəɌɗɨəɧɡ ɐɌɞɣɔɖɚɎ; ɚɍɗɌɝɞɨ ɖɗɔəɔ-

ɣɑɝɖɚɏɚ ɛɜɔɗɚɒɑəɔɫ ɘɑɞɚɐɔɖɔ ð ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɑəɖɔ ɛɚɗɧɡ ɚɜɏɌəɚɎ, ɛɑɜɔɚɜ-

ɏɌəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, ɐɜɟɏɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɛɜɔɗɑɒɌɥɔɡ ɖ ɝɞɑəɖɑ 

ɚɜɏɌəɚɎ ȲȶȾ. ȹɌ ɛɜɚɞɫɒɑəɔɔ ɐɎɟɡ ɐɑɝɫɞɔɗɑɞɔɕ ɉȿȽ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɜɌɓɗɔɣəɧɡ 

ɚɍɗɌɝɞɫɡ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ, ɝɟɥɑɝɞɎɑəəɚ ɜɌɝɤɔɜɫɫ ɐɔɌɛɌɓɚə ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ,  ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɠɔɗɫ. 

ȹɌɝɞɚɫɥɔɕ ɚɍɓɚɜ ɛɚɝɎɫɥɑə ɛɚɍɚɣəɧɘ ɩɠɠɑɖɞɌɘ ɔ ɚɝɗɚɒəɑəɔɫɘ, ɎɚɓəɔɖəɚɎɑəɔɑ 

ɖɚɞɚɜɧɡ Ɏɚɓɘɚɒəɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ  ɉȿȽ-ȾȴȻ, Ɍ ɞɌɖɒɑ ɞɑɘ, ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɪɞ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɝɛɚɝɚɍɚɎ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ, ɞɚəɖɚɔɏɚɗɨəɌɫ 

ɛɟəɖɢɔɫ, ɣɜɑɝɖɌəɌɗɨəɧɑ ɐɌɞɣɔɖɔ, ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɠɔɗɨ, ɛɚɍɚɣəɧɑ ɩɠɠɑɖ-
ɞɧ, ɚɝɗɚɒəɑəɔɫ. 

 

ENDOSCOPIC ULTRASOUND-GUIDED FINE-NEEDLE PUNCTURE:  

COMPLICATIONS AND ALTERNATIVES 

 

Burdyukov M.S., Nechipay A.M.  
 

ndoscopic ultrasonography is an examination that implements the use of endosco pic 

ultrasound devices or transluminal sensors. The area of clinical application of the 

method is an examination of the wall of hollow organs, periorganic lymph nodes and 

othe r anatomical structures adjacent to walls of GIT organs. For 2 decades end oscopic u l-

trasound has been successfully used in various areas of clinical medicine, significantly 

spreading the range of diagnostic capabilities of medical facilities, first of all in onco logy. 

This article is dedicated to side effects and complications that can result after end o-

scopic ultrasound -guided fine -needle puncture and also those that can arise after use of a l-

ternative methods of diagnostics.  

 
Keywords: endoscopic ultrasonog raphy, fine -needle puncture, transluminal 

sensors, oncologic profile, side effects, complications.  
 
 

 

əɐɚɝɖɚɛɔɣɑɝɖɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ (ɉȿȽ) 

ð ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɛɚɘɚɥɨɪ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɔɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɌɛɛɌɜɌɞɚɎ ɔɗɔ 

ɣɜɑɝɖɌəɌɗɨəɧɡ ɐɌɞɣɔɖɚɎ; ɚɍɗɌɝɞɨ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɛɜɔɗɚɒɑəɔɫ ɘɑɞɚɐɔɖɔ ð ɔɝɝɗɑɐɚɎɌəɔɫ ɝɞɑəɖɔ 

ɛɚɗɧɡ ɚɜɏɌəɚɎ [17, 31, 62, 68, 101, 108], ɛɑɜɔ-

ɚɜɏɌəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ [18, 26, 51, 

118], ɐɜɟɏɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɛɜɔɗɑ-

ɒɌɥɔɡ ɖ ɝɞɑəɖɑ ɚɜɏɌəɚɎ ȲȶȾ [78, 110]. ȹɌ ɛɜɚ-

ɞɫɒɑəɔɔ ɐɎɟɡ ɐɑɝɫɞɔɗɑɞɔɕ ɉȿȽ ɟɝɛɑɤəɚ ɛɜɔ-

ɘɑəɫɑɞɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɫɡ ɖɗɔəɔɣɑɝɖɚɕ 

ɘɑɐɔɢɔəɧ,   ɝɟɥɑɝɞɎɑəəɚ  ɜɌɝɤɔɜɫɫ   ɐɔɌɛɌɓɚə  

 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɑɐɔɢɔəɝɖɔɡ 

ɟɣɜɑɒɐɑəɔɕ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ,  ɚə-

ɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ. Ȯəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɛɜɌɖɞɔɖɟ ɩɡɚɩəɐɚɝɖɚɛɚɎ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ 

Ɏɧɛɚɗəɑəɔɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ (ɉȿȽ-ȾȴȻ) 

ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɜɌɓɎɔɞɔɪ ɔəɞɑɜɎɑəɢɔɚəəɚɕ 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔ ɗɑɣɑɍəɚɕ 

ɩəɐɚɝɖɚɛɔɔ [16, 28, 72, 102, 113, 127, 130]. Ȯ 

ɜɚɝɝɔɕɝɖɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɘɑəɑəɔɑ 

ɉȿȽ/ɉȿȽ-ȾȴȻ əɌɣɌɗɚɝɨ ɛɚɓɒɑ, ɣɑɘ Ɏ ɐɜɟɏɔɡ 

ɝɞɜɌəɌɡ, ɏɐɑ ɖ əɌɝɞɚɫɥɑɘɟ Ɏɜɑɘɑəɔ ɩɞɔ ɘɑɞɚ-

ɐɔɖɔ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɖɌɖ ɖɚɘɛɚəɑəɞ ɝɚɚɞɎɑɞ-
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ɝɞɎɟɪɥɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝɞɌəɐɌɜɞɚɎ. ȴ ɑɝɗɔ 

ɩɠɠɑɖɞɔɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɞɌɖɚɏɚ ɛɜɔɘɑəɑəɔɫ 

ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɚɝɎɑɥɌɪɞɝɫ, ɞɚ ɝɎɑɐɑəɔɫ ɚ 

ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɌɡ ɩəɐɚɝɚəɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑ-

ɞɚɐɔɖ, ɔɡ əɑɐɚɝɞɌɞɖɌɡ ɗɔɍɚ ɛɜɑɔɘɟɥɑɝɞɎɌɡ (Ɏ 

ɝɘɧɝɗɑ ɍɑɓɚɛɌɝəɚɝɞɔ) ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ 

ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɛɑɢɔɌɗɨəɚɕ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞɝɞɎɟɪɞ.  

ȹɌɝɞɚɫɥɔɕ ɚɍɓɚɜ ɛɚɝɎɫɥɑə ɛɚɍɚɣəɧɘ 

ɩɠɠɑɖɞɌɘ ɔ ɚɝɗɚɒəɑəɔɫɘ, ɎɚɓəɔɖəɚɎɑəɔɑ ɖɚ-

ɞɚɜɧɡ Ɏɚɓɘɚɒəɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ  ɉȿȽ-ȾȴȻ, Ɍ ɞɌɖ-

ɒɑ ɞɑɘ, ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɪɞ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɝɛɚɝɚɍɚɎ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ. 

Ⱥɝɗɚɒəɑəɔɫ ɉȿȽ-ȾȴȻ. 

ȺɝəɚɎəɧɘ ɛɜɑɐəɌɓəɌɣɑəɔɑɘ ɞɚəɖɚɔɏɚɗɨ-

əɚɕ ɛɟəɖɢɔɔ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɕ 

ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ ɛɚɗɟɣɑəɔɑ ɘɌɗɚɔə-

ɎɌɓɔɎəɧɘ ɝɛɚɝɚɍɚɘ ɚɍɜɌɓɢɚɎ ɞɖɌəɔ ɔɓ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɐɗɫ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ (ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ, ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ) ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ⱦɑɡəɚɗɚɏɔɫ ɉȿȽ-ȾȴȻ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɔ çɔəɝɞɜɟɘɑəɞ ɐɚɝɞɟɛɌè ɐɗɫ Ɏɧɛɚɗəɑəɔɫ ɛɟəɖ-

ɢɔɚəəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɗɑɣɑɍəɚɕ əɌɛɜɌɎɗɑəəɚ-

ɝɞɔ (ɚɛɚɜɚɒəɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɒɔɐɖɚɝɞəɧɡ 

ɝɖɚɛɗɑəɔɕ, ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɝɜɑɐɚɝɞɑ-

əɔɫ, ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ, ɐɜɑəɔɜɚɎɌəɔɑ ɛɜɚɞɚɖɚɎɧɡ ɝɔɝɞɑɘ 

ɛɑɣɑəɔ ɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɔəɞɜɌɞɟɘɚ-

ɜɌɗɨəɚɑ ɎɎɑɐɑəɔɑ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌɞɚɎ, 

əɌɎɔɏɌɢɔɚəəɧɡ ɔ ɜɌɐɔɚɌɖɞɔɎəɧɡ ɣɌɝɞɔɢ ɔ ɐɜ.). 

Ȯ ɜɫɐɑ ɛɟɍɗɔɖɌɢɔɕ ɚɞɑɣɑɝɞɎɑəəɧɡ ɌɎɞɚɜɚɎ [1-

5],  ɖɌɖ ɔ Ɏ ɞɑɘɌɞɔɣɑɝɖɔɡ ɓɌɜɟɍɑɒəɧɡ ɛɟɍɗɔɖɌ-

ɢɔɫɡ, Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ ɝɞɑɛɑəɔ ɚɏɚɎɚɜɑəɌ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ ɔ 

ɚɝɗɚɒəɑəɔɕ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ɖɌɖ ɞɌɖɚ-

Ɏɚɕ, ɍɑɓɚɞəɚɝɔɞɑɗɨəɚ ɓɌɐɌɣ, ɜɑɤɌɑɘɧɡ ɝ ɑɑ ɛɚ-

ɘɚɥɨɪ.  

ɉəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ, ɖɌɖ 

ɎɔɓɟɌɗɔɓɔɜɟɪɥɌɫ ɞɑɡəɚɗɚɏɔɫ, ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɛɚɗəɫɞɨ ɛɜɑɢɔɓɔɚəəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɔ ɝɞɌɐɔɜɚ-

ɎɌəɔɑ ɚɛɟɡɚɗɑɎɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ, ɚɜɏɌəɚɎ ɛɌəɖɜɑɌɞɚɍɔɗɔɌɜ-

əɚɕ ɓɚəɧ ɔ ɝɜɑɐɚɝɞɑəɔɫ [22, 23, 112]. Ȱɗɫ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɔ ɢɑəəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɫɑɞ əɑ 

ɞɚɗɨɖɚ ɔ əɑ ɝɞɚɗɨɖɚ ɚɝəɚɎɧɎɌɪɥɌɫɝɫ əɌ ɝɟɍɦ-

ɑɖɞɔɎəɚɘ ɘəɑəɔɔ ɎɜɌɣɌ-ɔɝɝɗɑɐɚɎɌɞɑɗɫ ɖɚəɝɞɌ-

ɞɌɢɔɫ ɠɌɖɞɌ əɌɗɔɣɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ Ɏɚ 

Ɏəɟɞɜɑəəɔɡ ɞɖɌəɫɡ ɔ ɝɜɑɐɌɡ ɚɜɏɌəɔɓɘɌ, ɝɖɚɗɨ-

ɖɚ, ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɔɐɑəɞɔɠɔɖɌɢɔɫ ɩɞɚɏɚ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ, ɚɝəɚɎɌəəɌɫ əɌ ɟɍɑɐɔɞɑɗɨ-

əɧɡ ɚɍɦɑɖɞɔɎəɧɡ ɖɜɔɞɑɜɔɫɡ (ɍɌɖɞɑɜɔɚɗɚɏɔɣɑ-

ɝɖɔɡ, ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ). Ⱥɝɚɍɚɑ ɓəɌɣɑəɔɑ ɩɞɚɞ 

ɞɑɓɔɝ ɚɍɜɑɞɌɑɞ Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɛɚɗɟɣɑəɔɑ ɚɍ-

ɜɌɓɢɚɎ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɞɖɌəɔ əɑɔəɎɌɓɔɎəɧɘ 

ɝɛɚɝɚɍɚɘ ɛɜɔ ɚɍɧɣəɚɘ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ əɑɎɚɓɘɚɒəɚ ɔɓ-ɓɌ əɑɐɚɝɞɟɛəɚɝɞɔ ɚɍɦ-

ɑɖɞɌ (Ɏəɟɞɜɔ- ɔɗɔ Ɏəɑɝɞɑəɚɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ), 

Ɍ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɌɗɨɞɑɜəɌɞɔɎɌ ɛɟɞɑɘ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ Ɏɚɓɘɚɒəɚɝɞɑɕ ɡɔɜɟɜɏɔɔ (Ɏ ɞ.ɣ. ɔ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɚɕ) ɞɜɌɎɘɌɞɔɣəɌ ɗɔɍɚ ɝɚɛɜɫɒɑəɌ ɝ 

Ɏɧɝɚɖɔɘ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɔɗɔ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑ-

ɝɖɔɘ ɜɔɝɖɚɘ ɔ ɐɜ. Ȯ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ɐɚɝɞɚɎɑɜəɧɑ ɐɚɖɌɓɌɞɑɗɨɝɞɎɌ ɔɝɞɔəəɚɕ ɏɔɝɞɚ-

ɝɞɜɟɖɞɟɜɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɐɚɗɒəɧ ɍɧɞɨ ɛɚɗɟ-

ɣɑəɧ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ, əɑɚɍɡɚɐɔɘɚɝɞɨ, Ɏɚɓ-

ɘɚɒəɚɝɞɨ, ɝɚɐɑɜɒɌəɔɑ, ɞɌɖɞɔɖɌ ɔ ɝɞɜɌɞɑɏɔɫ 

ɖɚɞɚɜɚɏɚ əɌɡɚɐɫɞɝɫ Ɏ ɛɜɫɘɚɕ ɓɌɎɔɝɔɘɚɝɞɔ əɑ 

ɞɚɗɨɖɚ ɚɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ, əɚ ɔ 

ɚɞ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ ɚɛɟɡɚɗɔ. Ȼɚɩɞɚ-

ɘɟ ɝɞɜɑɘɗɑəɔɑ ɖ ɛɚɗɟɣɑəɔɪ ɔɝɣɑɜɛɧɎɌɪɥɑɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɘɌɗɚɔəɎɌɓɔɎəɧɘ 

ɝɛɚɝɚɍɚɘ, Ɍ ɔɘɑəəɚ ɞɌɖɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɞɑɡəɚɗɚɏɔɫ ɉȿȽ-ȾȴȻ, Ɍɍɝɚɗɪɞəɚ 

ɚɛɜɌɎɐɌəɚ.        

Ȱɗɫ ɉȿȽ-ȾȴȻ (Ɏ ɝɔɗɟ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɚɕ 

ɍɗɔɓɚɝɞɔ ɔɗɔ ɛɜɔɗɑɒɌəɔɫ ɖ ɝɞɑəɖɑ ɛɔɥɑɎɚɐɌ, 

ɒɑɗɟɐɖɌ ɔ 12-ɛɑɜɝɞəɚɕ ɖɔɤɖɔ) ɐɚɝɞɟɛəɧ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ, ɜɌɝɛɚɗɚɒɑəəɧɑ Ɏ ɜɌɓɗɔɣəɧɡ 

Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ (ɛɑɣɑəɨ, ɝɑɗɑɓɑə-

ɖɌ, ɛɚɣɖɔ, ɗɑɎɧɕ əɌɐɛɚɣɑɣəɔɖ, ɒɑɗɣəɧɕ ɛɟ-

ɓɧɜɨ; Ɏɑɜɡəɑɑ ɔ ɓɌɐəɑɑ ɝɜɑɐɚɝɞɑəɔɑ, ɗɑɏɖɔɑ, ɚɞ-

ɐɑɗɨəɧɑ ɏɜɟɛɛɧ ɝɜɑɐɚɝɞɑəəɧɡ ɔ ɓɌɍɜɪɤɔəəɧɡ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ) [14, 18, 30, 36, 44, 55, 60, 

92, 120, 127, 139]. ȺɍɥɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɉȿȽ-

ȾȴȻ ɎɌɜɨɔɜɟɑɞ ɚɞ 76 ɐɚ 91%, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ð ɚɞ 84 ɐɚ 100%, ɚɍɥɌɫ ɞɚɣəɚɝɞɨ ð ɚɞ 78 ɐɚ 94%, 

Ɍ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ  ɉȿȽ-ȾȴȻ (Ɏ ɝɗɟ-

ɣɌɫɡ əɑɔəɠɚɜɘɌɞɔɎəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɑɐɤɑ-

ɝɞɎɚɎɌɎɤɔɡ ɛɚɛɧɞɚɖ ɛɚɗɟɣɑəɔɫ ɍɔɚɛɝɔɕəɚɏɚ 

ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɔəɧɘɔ ɝɛɚɝɚɍɌɘɔ) ɝɚɝɞɌɎɗɫɑɞ 81% [133, 136]. 

ȸɌɗɚɔəɎɌɓɔɎəɚɝɞɨ ɘɑɞɚɐɌ əɑ ɫɎɗɫɑɞɝɫ ɝɔ-

əɚəɔɘɚɘ ɑɏɚ Ɍɍɝɚɗɪɞəɚɕ ɍɑɓɚɛɌɝəɚɝɞɔ. ȶɌɖ ɔ 

ɛɜɔ ɗɪɍɚɘ ɔəɎɌɓɔɎəɚɘ ɎɘɑɤɌɞɑɗɨɝɞɎɑ, Ɏɧɛɚɗ-

əɑəɔɑ ɉȿȽ-ȾȴȻ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒɐɌɞɨɝɫ ɜɌɓɗɔɣ-

əɚɏɚ ɜɚɐɌ ɛɚɍɚɣəɧɘɔ ɩɠɠɑɖɞɌɘɔ ɔ ɚɝɗɚɒəɑəɔ-

ɫɘɔ, Ɏ ɞɚɘ ɣɔɝɗɑ: 

ĭ ɎɚɓəɔɖɌɪɥɔɘɔ ɔɓ-ɓɌ əɑɌɐɑɖɎɌɞəɚɕ ɛɚɐ-

ɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɌ ɖ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɘɟ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɟ (ɛɔɥɌ Ɏ ɒɑɗɟɐɖɑ) ɔɗɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑ-

ɖɚɜɜɑɖɞəɚɏɚ ɛɜɚɎɑɐɑəɔɫ ɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ 

ɩɡɚɩəɐɚɝɖɚɛɌ ɔ əɑ ɝɎɫɓɌəəɧɘɔ ɝ əɑɛɚɝɜɑɐ-

ɝɞɎɑəəɧɘ Ɏɧɛɚɗəɑəɔɑɘ ȾȴȻ (əɑɝɛɑɢɔɠɔɣəɧɘɔ 

ɐɗɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ, ɖɌɖ ɞɌɖɚɎɚɕ);  

ĭ ɜɌɓɎɔɎɌɪɥɔɘɔɝɫ Ɏ ɡɚɐɑ ɉȿȽ-ȾȴȻ ɔɗɔ Ɏ 

ɚɞɝɜɚɣɑəəɚɘ ɛɑɜɔɚɐɑ ɛɚɝɗɑ ɑɑ Ɏɧɛɚɗəɑəɔɫ 

(ɝɛɑɢɔɠɔɣəɧɘɔ). 

Ȯ ɗɪɍɚɘ ɝɗɟɣɌɑ, Ɏɑɜɚɫɞəɚɝɞɨ ɔ ɜɑɌɗɨəɌɫ 

ɣɌɝɞɚɞɌ ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ ɔ ɚɝɗɚɒəɑəɔɕ, Ɍɝ-

ɝɚɢɔɔɜɚɎɌəəɧɡ ɝ Ɏɧɛɚɗəɑəɔɑɘ ɉȿȽ-ȾȴȻ, 

əɌɛɜɫɘɟɪ ɓɌɎɔɝɫɞ ɚɞ ɜɫɐɌ ɠɌɖɞɚɜɚɎ Ɏɗɔɫəɔɫ. 

Ƚɜɑɐɔ əɔɡ: ɝɚɍɗɪɐɑəɔɑ ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚ-

ɛɚɖɌɓɌəɔɕ ɖ ɎɘɑɤɌɞɑɗɨɝɞɎɟ, ɔɝɛɜɌɎəɚɝɞɨ ɩɡɚ-

ɩəɐɚɝɖɚɛɌ ɔ ɌɐɑɖɎɌɞəɧɕ Ɏɧɍɚɜ ɛɟəɖɢɔɚəəɚɕ 

ɔɏɗɧ, ɟɜɚɎɑəɨ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɛɚɐɏɚɞɚɎɖɔ ɔ 

ɖɎɌɗɔɠɔɖɌɢɔɫ ɎɜɌɣɌ, ɛɜɑɢɔɓɔɚəəɚɝɞɨ Ɏɧɛɚɗ-

əɑəɔɫ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɜɚɎɑɐɑəɔɑ əɑɚɍɡɚɐɔɘɧɡ 

ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ ɔ ɌɐɑɖɎɌɞ-

əɚɝɞɨ ɖɗɔəɔɣɑɝɖɚɏɚ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɛɚ-
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ɝɗɑɛɜɚɢɑɐɟɜəɚɘ ɛɑɜɔɚɐɑ ɔ ɐɜ. 

Ⱥɝɗɚɒəɑəɔɫ, ɎɝɞɜɑɣɌɪɥɔɑɝɫ Ɏ ɡɚɐɑ Ɏɧ-

ɛɚɗəɑəɔɫ ɉȿȽ-ȾȴȻ, ð ɛɑɜɠɚɜɌɢɔɫ ɛɚɗɚɏɚ ɚɜɏɌ-

əɌ, ɌɝɛɔɜɌɢɔɚəəɌɫ ɛəɑɎɘɚəɔɫ ɔ ɖɜɚɎɚɞɑɣɑəɔɑ. 

ȻɑɜɠɚɜɌɢɔɫ ɔ ɌɝɛɔɜɌɢɔɚəəɌɫ ɛəɑɎɘɚəɔɫ (ɛɚ 

ɐɌəəɧɘ OõToole D [95] ɌɝɛɔɜɌɢɔɚəəɌɫ ɛəɑɎɘɚ-

əɔɫ ɛɚɝɗɑ ɉȿȽ-ȾȴȻ ɜɌɓɎɔɗɌɝɨ ɗɔɤɨ ɟ 1 (0,3%) 

ɔɓ 322 ɛɌɢɔɑəɞɚɎ) ð ɜɑɐɖɔɑ ɚɝɗɚɒəɑəɔɫ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɖɜɚɎɚɞɑɣɑəɔɑ Ɏɚ Ɏɜɑɘɫ Ɏɧɛɚɗəɑəɔɫ 

ɛɜɚɢɑɐɟɜɧ əɌɍɗɪɐɌɑɞɝɫ Ɏ 1,1% ɝɗɟɣɌɑɎ (Ɏ 3 ɔɓ 

277 ɛɚ ɐɌəəɧɘ Affi A [8]). ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚ-

Ɏɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ, ɛɚɓɎɚɗɫɪ-

ɥɑɏɚ ɔɓɍɜɌɞɨ ɍɑɓɚɛɌɝəɧɕ Ɏəɑɝɚɝɟɐɔɝɞɧɕ 

ɘɌɜɤɜɟɞ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȿȽ-ȾȴȻ, ɓəɌɣɔɞɑɗɨ-

əɚ ɝəɔɒɌɑɞ ɣɌɝɞɚɞɟ ɩɞɚɏɚ ɚɝɗɚɒəɑəɔɫ, ɖɜɚɘɑ 

ɝɗɟɣɌɑɎ ɛɟəɖɢɔɔ ɍɚɏɌɞɚ ɎɌɝɖɟɗɫɜɔɓɚɎɌəəɧɡ 

(çɛɌɞɚɗɚɏɔɣɑɝɖɔɑè ɝɚɝɟɐɧ) ɖɔɝɞɚɓəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ.  

Ⱥɝɗɚɒəɑəɔɫ, ɜɌɓɎɔɎɌɪɥɔɑɝɫ ɛɚɝɗɑ Ɏɧ-

ɛɚɗəɑəɔɫ ɉȿȽ-ȾȴȻ. 

 ȼɫɐ ɚɝɗɚɒəɑəɔɕ ɔ ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ 

ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌə ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɜɌɝɛɚɗɚ-

ɒɑəɔɫ ɔ ɡɌɜɌɖɞɑɜɚɘ ɚɍɦɑɖɞɌ ɞɚəɖɚɔɏɚɗɨəɚɕ 

ɛɟəɖɢɔɔ. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɟəɖɢɔɔ ɝɚɗɔɐəɧɡ 

ɚɍɦɑɘəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ 

ɞɜɌɖɞɌ, ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɚɍɥɌɫ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ ɝɚɝɞɌɎ-

ɗɫɑɞ 0,5%. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɛɟəɖɢɔɫ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɕ ɖɔɝɞɚɓəɚɏɚ ɝɞɜɚɑəɔɫ  ɛɚɎɧɤɌɑɞ ɜɔɝɖ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, ɣɌɝɞɚɞɌ ɖɚɞɚɜɧɡ ɐɚɝɞɔ-

ɏɌɑɞ 14% [10, 95, 109, 133]. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ 

ɜɔɝɖ ɚɝɗɚɒəɑəɔɕ ɉȿȽ-ȾȴȻ ɝɚɗɔɐəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɘɑəɑɑ Ɏɧɝɚɖ, ɝɜɑɐɔ əɔɡ ɍɧɎɌɪɞ ɐɚɝɞɌ-

ɞɚɣəɚ ɏɜɚɓəɧɑ ɚɝɗɚɒəɑəɔɫ. ȾɌɖ, ɚɛɔɝɌəɚ Ɏɚɓ-

əɔɖəɚɎɑəɔɑ ɞɜɚɘɍɚɓɌ Ɏɚɜɚɞəɚɕ Ɏɑəɧ ɛɚɝɗɑ 

ɛɟəɖɢɔɔ ɗɑɕɚɘɔɚɘɧ ɛɔɥɑɎɚɐɌ [57] ɔ ɖɌɜɢɔəɚ-

ɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [86]. 

Ardengh J.C. [12] ɝɚɚɍɥɔɗ ɚɍ ɚɝɗɚɒəɑəɔɫɡ, 

Ɏɚɓəɔɖɤɔɡ Ɏ 1,1% ɝɗɟɣɌɑɎ ɉȿȽ-ȾȴȻ ɖɔɝɞɚɓəɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (Ɏ ɞ.ɣ. ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɜɌɓɘɑɜɧ ɖɚɞɚɜɧɡ əɑ 

ɛɜɑɎɧɤɌɪɞ 2 ɝɘ), ɖɚɏɐɌ ɛɟəɖɢɔɚəəɌɫ ɔɏɗɌ ɖ 

ɚɍɦɑɖɞɟ ɍɔɚɛɝɔɔ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ əɑɔɓɘɑəɑəəɟɪ 

ɛɌɜɑəɡɔɘɟ ɒɑɗɑɓɧ. ȼɌɓɎɔɞɔɑ ɚɝɗɚɒəɑəɔɕ, əɑ-

ɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɟɪ ɍɑɓɚɛɌɝəɚɝɞɨ ɉȿȽ-

ȾȴȻ, Ardengh J.C. [12], Ɍ ɞɌɖɒɑ OõToole D. [95], 

Micames C. [88] ɝɎɫɓɧɎɌɪɞ ɝ Ɏɚɓɘɚɒəɧɘ Ɏɗɔɫ-

əɔɑɘ ɞɔɛɌ ɔɝɛɚɗɨɓɟɑɘɧɡ ɛɟəɖɢɔɚəəɧɡ ɔɏɗ. Ⱥɐ-

əɔɘ ɔɓ ɠɌɖɞɚɜɚɎ ɫɎɗɫɑɞɝɫ ɐɔɌɘɑɞɜ ɛɟəɖɢɔɚə-

əɚɕ ɔɏɗɧ [128]. ȿɎɑɗɔɣɑəɔɑ ɐɔɌɘɑɞɜɌ ɛɟəɖɢɔ-

ɚəəɚɕ ɔɏɗɧ ɛɜɔ ɉȿȽ-ȾȴȻ ɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɛɚɎɧɤɑ-

əɔɪ ɣɌɝɞɚɞɧ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɞɜɚɏɚ ɛɌəɖɜɑɌ-

ɞɔɞɌ ɔ ɖɜɚɎɚɞɑɣɑəɔɫ, ɚɝɚɍɑəəɚ, ɖɚɏɐɌ ɔɝɛɚɗɨɓɟ-

ɑɞɝɫ ɔɏɗɌ ɐɗɫ trucut-ɍɔɚɛɝɔɔ [19, 81]. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ [30, 60, 107, 133, 136] 

ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɜɌɓɎɔɎɤɔɕɝɫ ɛɚɝɗɑɛɜɚɢɑɐɟɜ-

əɧɕ ɛɌəɖɜɑɌɞɔɞ ɛɚ ɛɜɚɫɎɗɑəɔɫɘ əɑ ɛɜɑɎɧɤɌɑɞ 

ɗɑɏɖɟɪ ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ, Ɍ ɑɏɚ ɖɗɔəɔɣɑɝɖɚɑ ɞɑ-

ɣɑəɔɑ əɑ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɞɌɖɚɎɚɏɚ ɛɚɝɗɑ ɛɜɔɘɑ-

əɑəɔɫ ɐɗɫ ɉȿȽ-ȾȴȻ ɝɞɌəɐɌɜɞəɧɡ ɔɏɗ ɐɔɌɘɑɞ-

ɜɚɘ 22 G. 

ɃɌɝɞɚɞɌ ɛɚɝɗɑɛɜɚɢɑɐɟɜəɚɕ ɍɌɖɞɑɜɔɑɘɔɔ 

ɌɎɞɚɜɌɘɔ ɚɢɑəɔɎɌɑɞɝɫ ɛɚ-ɜɌɓəɚɘɟ, ɝɚɏɗɌɝəɚ ɜɑ-

ɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ Annema J.T. [10] ɚəɌ 

ɝɚɝɞɌɎɗɫɑɞ 3,9% (ɟ 2 ɔɓ 52-), Ɍ ɛɚ ɐɌəəɧɘ 

Janssen J.  [74] ð 0,4 % (ɟ 2 ɔɓ 501 ɛɌɢɔɑəɞɚɎ). 

ȽɎɑɐɑəɔɫ ɚ ɣɌɝɞɚɞɑ ɚɝɗɚɒəɑəɔɕ, ɜɌɓɎɔ-

ɎɌɪɥɔɡɝɫ ɛɚɝɗɑ ɉȿȽ-ȾȴȻ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌ-

əɔɕ ɜɌɓəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ, ɐɚɝɞɌɞɚɣəɚ ɛɜɚɞɔɎɚ-

ɜɑɣɔɎɧ. Ȼɚ ɐɌəəɧɘ OõToole D. [95] ɚɝɗɚɒəɑəɔɫ 

ɜɌɓɎɔɗɔɝɨ Ɏ 3,5% ɝɗɟɣɌɑɎ (ɟ 4 ɔɓ 114 ɍɚɗɨəɧɡ), 

ɛɚ ɐɌəəɧɘ  Frossard J.L. [52] ð əɔ ɟ ɚɐəɚɏɚ ɔɓ 

127 ɛɌɢɔɑəɞɚɎ. ȼɌɓɗɔɣɌɪɞɝɫ ɔ ɐɌəəɧɑ ɚ ɣɌɝɞɚ-

ɞɑ ɔəɠɑɖɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɉȿȽ-ȾȴȻ 

ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ: Wiersema MJ [133] ɚɞ-

ɘɑɞɔɗ ɔɡ ɜɌɓɎɔɞɔɑ ɟ 3 ɔɓ 22 ɍɚɗɨəɧɡ (13,6%), 

Erickson RA [43] ð ɟ 1 ɔɓ 7 (14,3%), Molino D [91]  

ð əɔ ɟ ɚɐəɚɏɚ ɔɓ 181 ɍɚɗɨəɚɏɚ. 

ȺɛɟɍɗɔɖɚɎɌəəɧɑ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɜɑɓɟɗɨ-

ɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ 

Ɏ ɚɍɥɑɕ ɘɌɝɝɑ ɚɝɗɚɒəɑəɔɕ, ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɛɚ-

ɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɉȿȽ-ȾȴȻ, ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɧɑ ɝɑɛɞɔɣɑɝɖɔɑ ɚɝɗɚɒəɑəɔɫ əɌɍɗɪɐɌɪɞɝɫ ɐɚ-

ɝɞɌɞɚɣəɚ ɜɑɐɖɚ, ɚɐəɌɖɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȿȽ-

ȾȴȻ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɜɔɝɖ ɔɡ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ (ɔəɠɔɢɔɜɚɎɌəɔɑ ɖɔɝɞ) ɝɟɥɑɝɞɎɑəəɚ ɛɚ-

ɎɧɤɌɑɞɝɫ [13, 74, 83]. ȴəɠɚɜɘɔɜɚɎɌəəɚɝɞɨ ɚ 

ɝɟɥɑɝɞɎɚɎɌəɔɔ ɞɌɖɚɕ ɓɌɎɔɝɔɘɚɝɞɔ ɛɚɓɎɚɗɫɑɞ 

ɛɜɑɐɚɞɎɜɌɞɔɞɨ ɜɌɓɎɔɞɔɑ ɔəɠɑɖɢɔɚəəɧɡ ɚɝɗɚɒ-

əɑəɔɕ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɘ əɌɓəɌɣɑəɔɑɘ Ɍəɞɔ-

ɍɔɚɞɔɖɚɎ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɐəɑɕ ɐɚ Ɏɧɛɚɗ-

əɑəɔɫ ɉȿȽ-ȾȴȻ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏɑɜɡəɑɏɚ 

ɩɞɌɒɌ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ [11, 20, 52, 65], ɍɚɗɨ-

ɤɚɏɚ ɔ ɘɌɗɚɏɚ ɞɌɓɌ, ɐɚɝɞɟɛəɧɡ ɐɗɫ ɛɟəɖɢɔɔ ɣɑ-

ɜɑɓ ɝɞɑəɖɟ ɞɚɗɝɞɚɕ ɖɔɤɖɔ [11] ɔ ɐɜ. 

ȶɔɝɞɧ ɝɜɑɐɚɝɞɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɔəɠɔɢɔɜɚ-

ɎɌəəɧɘɔ ɖɌɖ ɐɚ Ɏɧɛɚɗəɑəɔɫ ɉȿȽ-ȾȴȻ (ɔɝɡɚɐ-

əɚ), ɞɌɖ ɔ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɉȿȽ-ȾȴȻ; ɜɔɝɖ ɫɞɜɚɏɑə-

əɚɏɚ ɔəɠɔɢɔɜɚɎɌəɔɫ ɖɔɝɞ ɩɞɚɕ ɗɚɖɌɗɔɓɌɢɔɔ 

ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɔɕ.  Ȯɧ-

ɛɚɗəɑəɔɫ əɑɔəɎɌɓɔɎəɚɕ ɩəɐɚɝɚəɚɏɜɌɠɔɔ (ɉȿȽ) 

Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɖɚəɝɞɌ-

ɞɌɢɔɔ ɖɔɝɞɚɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɍɜɌɓɚɎɌəɔɕ ɝɜɑ-

ɐɚɝɞɑəɔɫ ɔ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔ-

ɌɏəɚɓɌ [8, 96]. Ȼɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɉȿȽ-ȾȴȻ ɖɔ-

ɝɞɧ ɝɜɑɐɚɝɞɑəɔɫ ɝɗɑɐɟɑɞ ɍɧɞɨ ɟɎɑɜɑəəɧɘ Ɏ ɍɑɓ-

ɟɝɗɚɎəɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɩɞɚɕ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɚɢɑɐɟɜɧ (ɛɜɔ əɌɗɔɣɔɔ ɛɚ ɐɌə-

əɧɘ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɎɖɗɪɣɌɪɥɑɕ 

Ɏ ɝɑɍɫ ɉȿȽ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɓɌɞɜɟɐəɑəɔɕ, Ɏɗɔɫɪɥɔɡ əɌ Ɏɧɍɚɜ ɞɌɖɞɔɖɔ ɗɑ-

ɣɑəɔɫ). Ȯ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɑɐɎɌɜɔ-

ɞɑɗɨəɚ Ɏɧɛɚɗəɑəəɧɡ əɑɔəɎɌɓɔɎəɧɡ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɟɒɐɑəɔɑ ɚ ɖɔɝɞɚɓəɚɘ ɡɌ-

ɜɌɖɞɑɜɑ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝɜɑɐɚɝɞɑəɔɫ əɑ 

ɎɧɝɖɌɓɧɎɌɑɞɝɫ, Ɍ Ɏ ɡɚɐɑ ɉȿȽ-ȾȴȻ ɛɚɐɞɎɑɜɒɐɌ-

ɑɞɝɫ əɌɗɔɣɔɑ ɖɔɝɞɧ, ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɑ əɌɓəɌ-

ɣɑəɔɑ ɌəɞɔɍɔɚɞɔɖɚɎ ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ əɑ ɎɝɑɏɐɌ [10, 119, 134]. Ȯ ɩɞɚɕ 
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ɝɎɫɓɔ, ɟ ɍɚɗɨəɧɡ ɝ ɚɍɦɑɘəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɘɔ ɝɜɑɐɚɝɞɑəɔɫ ɚɐəɔɘ ɔɓ ɩɞɌɛɚɎ ɟɞɚɣəɫɪɥɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɐɚɗɒəɚ ɍɧɞɨ Ɏɧɛɚɗəɑəɔɑ ɉȿȽ;  

ɗɔɤɨ ɛɜɔ ɝɚɣɑɞɌəɔɔ ɖɔɝɞɚɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɚɍ-

əɌɜɟɒɑəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɝ ɖɗɔəɔɣɑ-

ɝɖɚɕ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɑɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ 

ɔɐɑəɞɔɠɔɖɌɢɔɔ ɝɗɑɐɟɑɞ  Ɏɧɛɚɗəɫɞɨ əɌ ɝɗɑɐɟɪ-

ɥɑɘ ɩɞɌɛɑ ɉȿȽ-ȾȴȻ Ɏ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ ɝ 

ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ ɌəɞɔɍɔɚɞɔɖɚɛɜɚɠɔɗɌɖɞɔɖɚɕ. 

Ƚ ɟɣɑɞɚɘ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɔə-

ɠɑɖɢɔɚəəɧɡ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ 

ɉȿȽ-ȾȴȻ, ɛɜɚɎɑɐɑəɔɑ ɌəɞɔɍɔɚɞɔɖɚɛɜɚɠɔɗɌɖ-

ɞɔɖɔ ɜɑɖɚɘɑəɐɟɑɞ ɔ ȬɘɑɜɔɖɌəɝɖɌɫ ȬɝɝɚɢɔɌɢɔɫ 

ȯɌɝɞɜɚɔəɞɑɝɞɔəɌɗɨəɚɕ ɉəɐɚɝɖɚɛɔɔ (ASGE) [13, 

67, 74, 83].  

Ȯɧɛɚɗəɑəɔɑ ɉȿȽ-ȾȴȻ ɟ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ 

ɍɚɗɨəɧɡ ɝɚɛɜɫɒɑəɚ ɝ ɜɔɝɖɚɘ ɔɘɛɗɌəɞɌɢɔɔ ɚɛɟ-

ɡɚɗɑɎɧɡ ɖɗɑɞɚɖ Ɏ ɞɖɌəɔ ɛɚ ɡɚɐɟ ɛɟəɖɢɔɚəəɚɏɚ 

ɖɌəɌɗɌ. Fornari F. [46]  ɚɛɔɝɌɗ ɜɌɓɎɔɞɔɑ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɑ ɛɚɝɗɑ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ɞɜɌəɝɖɟɞɌəəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ȿȳȶȾ-ȾȴȻ) ɟ ɛɌɢɔɑəɞɚɎ, ɝɞɜɌɐɌɪ-

ɥɔɡ ɜɌɖɚɘ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɚɣɌɏɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɉȿȽ-ȾȴȻ, ɜɌɎəɚ 

ɖɌɖ ɔ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȾȴȻ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɐɜɟ-

ɏɔɡ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɡ ɘɑɞɚɐɚɎ (ȿȳȶȾ, ȶȾ), 

ɘɌɜɤɜɟɞ ɔɏɗɧ ɐɗɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ɘɚ-

ɒɑɞ ɛɜɚɡɚɐɔɞɨ ɣɑɜɑɓ ɝɎɚɍɚɐəɟɪ ɍɜɪɤəɟɪ ɛɚ-

ɗɚɝɞɨ. ȺɛɟɍɗɔɖɚɎɌəɧ ɐɌəəɧɑ, ɔɗɗɪɝɞɜɔɜɟɪɥɔɑ 

Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɟɡɚɗɑɎɚɕ ɖɚəɞɌɘɔəɌɢɔɔ ɍɜɪ-

ɤɔəɧ Ɏ ɜɑɓɟɗɨɞɌɞɑ Ɏɧɛɚɗəɑəɔɫ ɞɚəɖɚɔɏɚɗɨəɚɕ 

ɛɟəɖɢɔɔ ɚɛɟɡɚɗɑɕ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȯ ɜɑɞɜɚ-

ɝɛɑɖɞɔɎəɚɘ əɑɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɝɜɌɎəɔɗɔ ɣɌɝɞɚɞɟ ɜɌɓɎɔɞɔɫ ɖɌɜɢɔəɚɘɌɞɚɓɌ 

ɍɜɪɤɔəɧ ɛɚɝɗɑ ȶȾ-ȾȴȻ ɔ ɉȿȽ-ȾȴȻ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ əɑɚɛɑɜɌɍɑɗɨəɧɘ ɜɌɖɚɘ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ, ɖɚɞɚɜɧɘ ɛɚɝɗɑ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ 

ɛɜɚɎɚɐɔɗɌɝɨ əɑɚɌɐɦɪɎɌəɞəɌɫ ɡɔɘɔɚɞɑɜɌɛɔɫ: ɟ 

ɍɚɗɨəɧɡ, ɛɑɜɑəɑɝɤɔɡ  ȶȾ-ȾȴȻ, ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɑ ɛɜɑɎɧɤɑəɔɑ ɣɌɝɞɚɞɧ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɛɑɜɔɞɚəɑɌɗɨəɧɡ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɔɡ ɚɣɌɏɚɎ əɌɐ ɞɌɖɚɎɚɕ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ 

ɉȿȽ-ȾȴȻ (16,3% ɛɜɚɞɔɎ 2,2%) [88].  

Kai -Xuan Wang [76] ɚɛɟɍɗɔɖɚɎɌəɚ ɜɑɎɪ, 

ɚɝəɚɎɌəəɚɑ əɌ ɌəɌɗɔɓɑ ɞɑɘɌɞɔɣɑɝɖɔɡ Ɍəɏɗɚ-

ɫɓɧɣəɧɡ ɝɞɌɞɑɕ (282), ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɍɌɓɧ ɐɌəəɧɡ MEDLINE ɔ 

EMBASE Ɏ ɛɑɜɔɚɐ ɝ 1966 ɛɚ 2007 ɏɚɐɧ. Ȱɗɫ 

ɌəɌɗɔɓɌ ɍɧɗɔ ɚɞɚɍɜɌəɧ  ɛɟɍɗɔɖɌɢɔɔ (51 ɝɞɌ-

ɞɨɫ), Ɏ ɖɚɞɚɜɧɡ ɚɞɚɍɜɌɒɌɗɌɝɨ ɛɜɔɣɔəɌ, ɣɌɝɞɚɞɌ, 

ɡɌɜɌɖɞɑɜ ɔ ɞɫɒɑɝɞɨ ɚɝɗɚɒəɑəɔɕ, ɛɜɔɣɔəɌ ɔ ɣɌ-

ɝɞɚɞɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɗɑɞɌɗɨəɧɡ ɔɝɡɚɐɚɎ ɛɚɝɗɑ 

ɉȿȽ-ȾȴȻ, ɚɝɞɌɗɨəɧɑ ɛɟɍɗɔɖɌɢɔɔ (ɝɞɌɞɨɔ, Ɏ ɖɚ-

ɞɚɜɧɡ ɚɞɝɟɞɝɞɎɚɎɌɗɔ ɝɎɑɐɑəɔɫ ɚɍ ɚɝɗɚɒəɑəɔɫɡ 

ɉȿȽ-ȾȴȻ, ɗɔɞɑɜɌɞɟɜəɧɑ ɚɍɓɚɜɧ ɔ ɚɛɔɝɌəɔɫ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ) ɔɓ ɌəɌɗɔɓɌ ɍɧɗɔ ɔɝɖɗɪ-

ɣɑəɧ. Ȯ 20 ɔɓ 51 ɔɝɞɚɣəɔɖɌ ɚɛɟɍɗɔɖɚɎɌəɧ ɜɑ-

ɓɟɗɨɞɌɞɧ ɜɑɞɜɚɝɛɑɖɞɔɎəɧɡ, Ɏ 6 ð ɘɟɗɨɞɔɢɑəɞɜɚ-

Ɏɧɡ (10-29) ɔɝɝɗɑɐɚɎɌəɔɕ. Ȯ ɌəɌɗɔɓ Ɏɚɤɗɔ ɜɑ-

ɓɟɗɨɞɌɞɧ  ɉȿȽ-ȾȴȻ, Ɏɧɛɚɗəɑəəɧɡ ɟ 10941 ɛɌ-

ɢɔɑəɞɚɎ. Ȯ 15 ɝɞɌɞɨɫɡ ɚɝɎɑɥɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɉȿȽ-ȾȴȻ ɛɜɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ ɛɚɐ-

ɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, Ɏ 8 ðɝɜɑɐɚɝɞɑəɔɫ, Ɏ 3 ð 

əɌɐɛɚɣɑɣəɔɖɚɎ, Ɏ 3 ð ɛɜɫɘɚɕ ɖɔɤɖɔ, Ɏ 2 ð ɛɜɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡ-

ɝɫ Ɍɝɢɔɞɚɘ, Ɏ 1 ð ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɏ 19 ð ɛɜɔ  

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɫɡ ɍɚɗɑɑ ɣɑɘ ɚɐəɚɏɚ 

ɚɜɏɌəɌ. Ȼɚɝɗɑ ɉȿȽ-ȾȴȻ, Ɏɧɛɚɗəɑəəɧɡ ɟ 10941 

ɍɚɗɨəɚɏɚ, ɚɝɗɚɒəɑəɔɫ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɟ 107 

(0,98%), ɔɡ ɡɌɜɌɖɞɑɜ ɔ ɣɌɝɞɚɞɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ 1. 

ȾɜɌəɝɏɌɝɞɜɌɗɨəɌɫ / ɞɜɌəɝɐɟɚɐɑəɌɗɨəɌɫ 

ɉȿȽ-ȾȴȻ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟ 8246 ɛɌɢɔɑəɞɚɎ  ɝ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɚɣɌɏɌɘɔ Ɏ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑ-

ɗɑɓɑ (Ɏ ɞ.ɣ. 7337 ɝɚɗɔɐəɧɡ ɔ 909 ɖɔɝɞɚɓəɧɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ), ɞɜɌəɝɩɓɚɠɌɏɑɌɗɨəɌɫ ð ɟ 1310 

ɍɚɗɨəɧɡ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɝɜɑɐɚɝɞɑəɔɫ. 

ȿ 85 (1,03%) ɔɓ 8246 ɍɚɗɨəɧɡ ɝ ɚɣɌɏɚɎɧɘɔ 

ɚɍɜɌɓɚɎɌəɔɫɘɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (Ɏ ɞ.ɣ. ɟ 

60 (0,82%) ɝ ɝɚɗɔɐəɧɘɔ ɔ ɟ 25 (2,75%) ɝ ɖɔɝɞɚɓ-

əɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ) ɛɚɝɗɑ ɉȿȽ-ȾȴȻ ɜɌɓ-

Ɏɔɗɔɝɨ ɞɌɖɔɑ ɚɝɗɚɒəɑəɔɫ, ɖɌɖ ɛɌəɖɜɑɌɞɔɞ ð 

0,44%, ɌɍɐɚɘɔəɌɗɨəɌɫ ɍɚɗɨ ð 0,38%, ɖɜɚɎɚɞɑɣɑ-

əɔɑ ð  0,1%,  ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ð  

0,08%,  ɔəɠɔɢɔɜɚɎɌəɔɑ ð 0,02% ɚɞ ɚɍɥɑɏɚ ɣɔɝ-

ɗɌ ɛɌɢɔɑəɞɚɎ. Ⱥɐəɚ əɌɍɗɪɐɑəɔɑ ɓɌɎɑɜɤɔɗɚɝɨ 

   ȾɌɍɗɔɢɌ ʈ1.    ɁɌɜɌɖɞɑɜ ɔ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ  ɉȿȽ-ȾȴȻ (ɛɚ ɐɌəəɧɘ Kai-Xuan Wang [76]).  

ʆʩʣʦʞʥʝʥʠʝ n % 

ɻʨʫʜʥʘʷ/ʘʙʜʦʤʠʥ
ʣʴʥʘʷ ʙʦʣʴ 37 34,6 

ʆʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ 36 33,6 

ʂʨʦʚʦʪʝʯʝʥʠʝ 14 13,1 

ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʨʝʘʢʮʠʷ 12 11,2 

ʀʥʬʠʮʠʨʦʚʘʥʠʝ 5 4,7 

ʇʝʨʬʦʨʘʮʠʷ 2 1,9 

ɾʝʣʯʝʠʩʪʝʯʝʥʠʝ 1 0,9 

ɺʩʝʛʦ 107 100 
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ɗɑɞɌɗɨəɧɘ ɔɝɡɚɐɚɘ, ɚɍɟɝɗɚɎɗɑəəɧɘ ɞɫɒɑɗɧɘ 

ɞɑɣɑəɔɑɘ ɛɌəɖɜɑɌɞɔɞɌ, ɜɌɓɎɔɎɤɑɏɚɝɫ ɛɚɝɗɑ Ɏɧ-

ɛɚɗəɑəɔɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ (1310), ɛɑɜɑəɑɝɤɔɡ 

ɞɜɌəɝɩɓɚɠɌɏɑɌɗɨəɟɪ ɉȿȽ-ȾȴȻ ɛɚ ɛɚɎɚɐɟ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɕ ɝɜɑɐɚɝɞɑəɔɫ, ɚɝɗɚɒəɑəɔɫ ɞɚəɖɚ-

ɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɟ 5 ɍɚɗɨəɧɡ 

(0,38%), Ɏ ɞɚɘ ɣɔɝɗɑ: ɖɜɚɎɚɞɑɣɑəɔɑ ð 2 ɝɗɟɣɌɫ 

(ɚɝɞɌəɚɎɔɗɚɝɨ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ), ɍɚɗɨ Ɏ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɑ ð 2 ɝɗɟɣɌɫ, ɛɑɜɠɚɜɌɢɔɫ ɝɞɑəɖɔ ɛɔɥɑɎɚ-

ɐɌ ð 1 ɝɗɟɣɌɕ.  

ɉȿȽ-ȾȴȻ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɟ 381 ɛɌɢɔɑəɞɌ 

ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ Ɏɑɜɡəɑɏɚ ɩɞɌɒɌ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ, ɗɔɤɨ ɟ 1 ɔɓ əɔɡ ɛɚɝɗɑ ɛɟəɖɢɔɔ Ɏɜɑ-

ɘɑəəɚ ɟɐɑɜɒɔɎɌɗɔɝɨ ɍɚɗɑɎɧɑ ɚɥɟɥɑəɔɫ. 

Ⱥɝɗɚɒəɑəɔɫ ɉȿȽ-ȾȴȻ ɜɌɓɎɔɗɔɝɨ ɟ 4 (2,1%) ɔɓ 

193 ɍɚɗɨəɧɡ ɝ ɛɌɜɌɜɑɖɞɌɗɨəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɫɘɔ: ɌɍɐɚɘɔəɌɗɨəɌɫ ɍɚɗɨ ð ɟ 1, əɑɔəɞɑəɝɔɎ-

əɚɑ,  ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɛɜɑɖɜɌɞɔɎɤɑɑɝɫ ɖɜɚɎɚɞɑ-

ɣɑəɔɑ ð ɟ 1, ɞɜɌəɓɔɞɚɜəɚɑ ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ ɞɑɗɌ ð ɟ 1, ɟɝɛɑɤəɚ ɜɌɓɜɑɤɔɎɤɔɕɝɫ  əɌ 

ɠɚəɑ ɌəɞɔɍɔɚɞɔɖɚɞɑɜɌɛɔɔ  ɛɌɜɌɜɑɖɞɌɗɨəɧɕ 

Ɍɍɝɢɑɝɝ ð ɟ 1. Ȼɚɝɗɑ ɉȿȽ-ȾȴȻ-ɟɐɌɗɑəɔɫ Ɍɝɢɔɞɔ-

ɣɑɝɖɚɕ ɒɔɐɖɚɝɞɔ ɚɝɗɚɒəɑəɔɫ ɜɌɓɎɔɗɔɝɨ ɟ 3 

(3,53%) ɔɓ 85 ɛɌɢɔɑəɞɚɎ: ɞɜɌəɓɔɞɚɜəɚɑ ɛɚɎɧ-

ɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ð ɟ 2; ɛɑɜɔɞɚəɔɞ, ɖɟ-

ɛɔɜɚɎɌɎɤɔɕɝɫ əɌ ɠɚəɑ ɌəɞɔɍɔɚɞɔɖɚɞɑɜɌɛɔɔ, ð 

ɟ 1. Ȼɚɝɗɑ ɉȿȽ-ȾȴȻ əɌɐɛɚɣɑɣəɔɖɚɎ (81 əɌɍɗɪ-

ɐɑəɔɑ) ɚɝɗɚɒəɑəɔɫ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. 

ȸɑɞɌ-ɌəɌɗɔɓ (ɍɑɓɚɞəɚɝɔɞɑɗɨəɚ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɔ ɚɝɚɍɑəəɚɝɞɑɕ ɔɝɝɗɑɐɟɑɘɚɏɚ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɣɌɏɌ) ɛɚɖɌɓɌɗ, ɣɞɚ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ 

ɉȿȽ-ȾȴȻ ɝɚɝɞɌɎɔɗɌ 0,98%, Ɍ ɗɑɞɌɗɨəɚɝɞɨ ɚɞ ɛɚ-

ɝɗɑɐəɔɡ ð 0,02%.  

Ȯ ɞɌɍɗɔɢɑ 2 ɛɜɑɐɝɞɌɎɗɑəɧ ɚɛɟɍɗɔɖɚɎɌə-

əɧɑ Ɏ ɜɑɎɪ  Erickson R.A [44] ɐɌəəɧɑ ɚ ɣɌɝɞɚɞɑ 

ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɛɚɝɗɑ ɉȿȽ-ȾȴȻ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɚɍɦɑɖɞɌ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ. 

ɉȿȽ-ȾȴȻ ɔ ɌɗɨɞɑɜəɌɞɔɎəɧɑ ɝɛɚɝɚɍɧ ɛɚ-

ɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ Ɏɑɜɔ-

ɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ.  

ȴɐɑəɞɔɠɔɖɌɢɔɫ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏɚɓ-

ɘɚɒəɌ əɑ ɞɚɗɨɖɚ ɝ ɛɚɘɚɥɨɪ ɉȿȽ-ȾȴȻ. Ȯ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɤɔɜɚɖɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɑɞɚ-

ɐɔɖɔ ȾȴȻ ɛɚɐ ȿȳȶȾ-, ȶȾ-əɌɎɑɐɑəɔɑɘ, ɛɚɗɟɣɑ-

əɔɑ ɚɍɜɌɓɢɚɎ ɞɖɌəɔ ɛɜɔ ɗɌɛɌɜɚ-, ɞɚɜɌɖɚ- 

,ɘɑɐɔɌɝɞɔəɚɝɖɚɛɔɔ, ɉȼɁȻȯ, Ɍ ɞɌɖɒɑ Ɏ ɡɚɐɑ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɚɕ ɗɌɛɌɜɚ- ɔɗɔ ɞɚɜɌɖɚɞɚɘɔɔ. 

Ⱥɝɗɚɒəɑəɔɫ ɘɚɏɟɞ ɜɌɓɎɔɞɨɝɫ Ɏ ɡɚɐɑ ɖɌɒɐɚɏɚ ɔɓ 

ɩɞɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɗɔɍɚ Ɏ ɍɗɔɒɌɕɤɑɘ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

ȸɑɐɔɌɝɞɔəɚɝɖɚɛɔɫ. 

Ȯɧɛɚɗəɑəɔɑ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ð ɚɞ-

əɚɝɔɞɑɗɨəɚ ɍɑɓɚɛɌɝəɌɫ ɛɜɚɢɑɐɟɜɌ ɝ əɑɍɚɗɨɤɚɕ 

ɣɌɝɞɚɞɚɕ ɚɝɗɚɒəɑəɔɕ  (< 0,5%), ɛɜɔ ɩɞɚɘ Ɏɚɓəɔ-

ɖɌɪɥɔɑ ɚɝɗɚɒəɑəɔɫ əɑ ɍɧɗɔ ɞɫɒɑɗɧɘɔ [131]. 

ɃɌɝɞɚɞɌ ɒɑ ɚɝɗɚɒəɑəɔɕ, ɜɌɓɎɔɎɌɪɥɔɡɝɫ  ɛɚɝɗɑ 

ɘɑɐɔɌɝɞɔəɚɝɖɚɛɔɔ ɐɚɝɞɔɏɌɑɞ 2-5%, ɎɖɗɪɣɌɫ 

ɞɌɖɔɑ, ɖɌɖ ɛəɑɎɘɚɞɚɜɌɖɝ [132]. Ȯɘɑɝɞɑ ɝ ɞɑɘ,  

ɠɔəɌəɝɚɎɧɑ ɓɌɞɜɌɞɧ əɌ ɛɜɚɎɑɐɑəɔɑ ɘɑɐɔɌɝɞɔ-

əɚɝɖɚɛɔɔ (ɔɗɔ ɞɚɜɌɖɚɞɚɘɔɔ ɝ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɚɕ ɜɑɎɔɓɔɑɕ ɝɜɑɐɚɝɞɑəɔɫ) ɓəɌɣɔɞɑɗɨəɚ ɛɜɑ-

ɎɧɤɌɪɞ ɞɌɖɚɎɧɑ əɌ Ɏɧɛɚɗəɑəɔɑ ɉȿȽ-ȾȴȻ [6].   

Ȯ ɜɫɐɑ ɛɟɍɗɔɖɌɢɔɕ ɌɎɞɚɜɧ ɡɌɜɌɖɞɑɜɔɓɟɪɞ 

ɘɑɐɔɌɝɞɔəɚɝɖɚɛɔɪ ɖɌɖ ɘɌɗɚɔəɎɌɓɔɎəɟɪ ɘɑɞɚ-

ɐɔɖɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɜɑɐɚɝɞɑəɔɫ ɔ ɚɞɎɚɐɫɞ ɑɕ 

Ɏɑɐɟɥɟɪ ɜɚɗɨ Ɏ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ 

ɗɑɏɖɚɏɚ ɔ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ ɝɜɑɐɚɝɞɑəɔɫ. 

ɃɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɘɑɐɔɌɝɞɔəɚɝɖɚ-

ɛɔɔ ɚɢɑəɔɎɌɑɞɝɫ Ɏ 0,6 - 3,7%, ɛɜɔ ɗɑɞɌɗɨəɚɝɞɔ 

ɐɚ 0,2%, ɏɐɑ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɔ ɞɫɒɑɝɞɨ ɚɝɗɚɒəɑ-

əɔɕ ɓɌɎɔɝɫɞ ɚɞ ɚɛɧɞɌ ɎɜɌɣɌ. ȬɎɞɚɜɧ Ɏɧɐɑɗɫɪɞ 

ɚɝɗɚɒəɑəɔɫ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝɎɫɓɌəəɧɑ ɝ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ (ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɡɚɐɑ ɜɑɎɔɓɔɔ 

ɔ ɘɌəɔɛɟɗɫɢɔɕ Ɏɚ Ɏɜɑɘɫ ɘɑɐɔɌɝɞɔəɚɝɖɚɛɔɔ), 

ɚɝɗɚɒəɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝ Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɔɘ 

ɛɚɝɚɍɔɑɘ, ɔ ɚɝɗɚɒəɑəɔɫ  ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ 

ɛɑɜɔɚɐɌ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɑ ɚɝɗɚɒəɑəɔɫ ð ɖɜɚɎɚ-

ɞɑɣɑəɔɑ Ɏ ɡɚɐɑ ɘɑɐɔɌɝɞɔəɚɝɖɚɛɔɔ  ɔ ɏɑɘɌɞɚɘɧ, 

ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ; 

ɞɌɖɒɑ əɌɍɗɪɐɌɪɞɝɫ ɛɌɜɌɗɔɣ ɐɧɡɌəɔɫ, ɛəɑɎɘɚ-

ɞɚɜɌɖɝ, ɛɚɎɜɑɒɐɑəɔɑ ɞɜɌɡɑɔ ɔ ɛɔɥɑɎɚɐɌ, ɔə-

ɠɔɢɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɚəəɚɕ ɜɌəɧ. Ⱥɝɗɚɒəɑəɔɫ 

Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɝɚɍɔɫ: ɔəɠɌɜɖɞ ɘɔɚ-

ɖɌɜɐɌ, Ɍɜɔɞɘɔɫ, ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, 

əɌɜɟɤɑəɔɑ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɛɜɑɡɚ-

ɐɫɥɌɫ ɝɗɑɛɚɞɌ. Ƚɜɑɐɔ ɛɑɜɑɣɔɝɗɑəəɧɡ ɚɝɗɚɒəɑ-

əɔɕ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ əɌɍɗɪɐɌɪɞɝɫ ɟ 0,1-

0,5% ɛɌɢɔɑəɞɚɎ, əɌɔɍɚɗɑɑ ɏɜɚɓəɧɘ ɫɎɗɫɑɞɝɫ 

ɖɜɚɎɚɞɑɣɑəɔɑ [89, 93, 99, 104, 125]. 

ȾȴȻ ɛɚɐ ȶȾ- ɔ ȿȳȶȾ-əɌɎɑɐɑəɔɑɘ. 

çȳɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ ɛɚɗɟɣɑəɔɫ ɚɍɜɌɓɢɚɎ 

ɞɖɌəɔ ɔɓ ɝɜɑɐɚɝɞɑəɔɫ ɫɎɗɫɑɞɝɫ ɘɑɐɔɌɝɞɔəɚɝɖɚ-

ɛɔɫ, ɖɚɞɚɜɌɫ, ɚɐəɌɖɚ, ɞɜɑɍɟɑɞ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ 

ɛɌɢɔɑəɞɌ, ɫɎɗɫɑɞɝɫ ɔəɎɌɓɔɎəɚɕ, ɝɚɛɜɫɒɑəɌ ɝ 

əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɛɜɚɎɑɐɑəɔɫ ɚɍɥɑɏɚ əɌɜɖɚɓɌ, 

ɏɐɑ ɡɔɜɟɜɏɔɣɑɝɖɌɫ ɔəɎɌɓɔɎəɚɝɞɨ ɔ Ɍəɑɝɞɑɓɔɚɗɚ-

ɏɔɣɑɝɖɚɑ ɛɚɝɚɍɔɑ ɞɌɫɞ Ɏ ɝɑɍɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɜɔɝɖɔ [84]. ȾɚəɖɚɔɏɚɗɨəɌɫ ɛɟəɖɢɔɫ ɚɛɟɡɚɗɑɎɧɡ 

ɘɌɝɝ ɗɑɏɖɚɏɚ ɛɚɐ ȶȾ-əɌɎɑɐɑəɔɑɘ ɛɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɌ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ (96-100% ɔ 93-100% ɝɚɚɞɎɑɞɝɞɎɑə-

əɚ) [64]. ɉɞɔ ɐɌəəɧɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɐɌəəɧɘɔ 

ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ,  ɟɖɌɓɧɎɌɪɥɔɡ əɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ 83-95% [54, 66, 

124, 137, 140, 142]. ȺɐəɌɖɚ Ɏ 12-42% ɝɗɟɣɌɑɎ 

ɛɚɝɗɑ ȾȴȻ ɛɚɐ ȶȾ-əɌɎɑɐɑəɔɑɘ ɚɛɟɡɚɗɑɕ ɗɑɏɖɚɏɚ 

ɜɌɓɎɔɎɌɑɞɝɫ ɛəɑɎɘɚɞɚɜɌɖɝ [66; 140, 141], Ɍ Ɏ 

34% ɝɗɟɣɌɑɎ ð ɖɜɚɎɚɞɑɣɑəɔɑ [64]. ȼɔɝɖ Ɏɚɓəɔɖ-

əɚɎɑəɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ ɚɍɜɌɞəɚ ɖɚɜɜɑɗɔɜɟɑɞ ɝ 

ɜɌɓɘɑɜɚɘ ɚɛɟɡɚɗɔ: ɣɑɘ ɘɑəɨɤɑ ɚɛɟɡɚɗɨ, ɞɑɘ 

Ɏɧɤɑ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ ɖɜɚɎɚɞɑɣɑəɔɫ [140, 

142].  

Qian X ɔ Hecht JL [106] ɛɜɚɎɑɗɔ ɝɜɌɎəɔ-

ɞɑɗɨəɧɕ ɌəɌɗɔɓ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɐɎɟɡ ɘɑɞɚɐɚɎ 

ɛɚɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ɉȿȽ-ȾȴȻ ɔ ȶȾ-ȾȴȻ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ: ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ȶȾ-ȾȴȻ ɝɚɝɞɌɎɔɗɌ 71%, Ɍ ɉȿȽ-ȾȴȻ ð 42%. 

Ȯ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɘ ɛɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚ- 
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ɎɌəɔɔ Horwhat JD [71], ɝɜɌɎəɔɎɌɫ ɉȿȽ-, ȶȾ- ɔ 

ȿȳȶȾ-ȾȴȻ, ɛɚɖɌɓɌɗ, ɣɞɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚ-

Ɏɑɜəɚɏɚ ɜɌɓɗɔɣɔɫ Ɏ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɞɚɣəɚ-

ɝɞɔ ɩɞɔɡ ɘɑɞɚɐɔɖ əɑɞ, ɚɐəɌɖɚ ɚɍəɌɜɟɒɑəəɧɑ 

ɞɑəɐɑəɢɔɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɛɜɑɔɘɟɥɑɝɞɎɌɡ 

ɉȿȽ-ȾȴȻ ɛɑɜɑɐ ɚɝɞɌɗɨəɧɘɔ ɝɜɌɎəɔɎɌɑɘɧɘɔ 

ɘɑɞɚɐɔɖɌɘɔ.  

Ȼɚɘɔɘɚ ɩɞɚɏɚ, əɑɚɝɛɚɜɔɘɧɘɔ ɐɚɎɚɐɌɘɔ Ɏ 

ɛɚɗɨɓɟ ɉȿȽ-ȾȴȻ ɫɎɗɫɪɞɝɫ:  

1. Ȯ ɝɜɌɎəɑəɔɔ ɝ ɣɜɑɝɖɚɒəɧɘɔ ɛɟəɖɢɔ-

ɚəəɧɘɔ ɘɑɞɚɐɔɖɌɘɔ ɍɚɗɑɑ əɔɓɖɔɕ ɜɔɝɖ ɚɛɟɡɚ-

ɗɑɎɚɕ ɖɚəɞɌɘɔəɌɢɔɔ ɛɚ ɡɚɐɟ ɛɟəɖɢɔɚəəɚɏɚ ɖɌ-

əɌɗɌ (Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Fornari F. L. [46] əɌ ɍɚɗɨ-

ɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ȿȳȶȾ-ȾȴȻ ɛɚɖɌɓɌəɚ ɜɌɓɎɔɞɔɑ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɡ ɚɞɝɑɎɚɎ ɚɛɟɡɚɗɔ Ɏ ɛɚɐɖɚɒəɚɕ 

ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ); 

2. Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȿȽ-ȾȴȻ ɜɌɝɝɞɚɫəɔɑ 

ɚɞ ɩɡɚɩəɐɚɝɖɚɛɌ ɐɚ ɚɛɟɡɚɗɑɎɚɏɚ ɚɣɌɏɌ ð ɚɍɦɑɖɞɌ 

ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ð  ɘɔəɔɘɌɗɨəɚ, ɘɌɜɤ-

ɜɟɞ ɔɏɗɧ Ɏɚ Ɏɜɑɘɫ ɛɟəɖɢɔɔ əɑ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ 

ɍɜɪɤəɟɪ ɔ ɛɗɑɎɜɌɗɨəɟɪ ɛɚɗɚɝɞɔ, Ɍ ɞɚɗɨɖɚ ɣɑ-

ɜɑɓ ɝɞɑəɖɟ ɒɑɗɟɐɖɌ ɔɗɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ 

ɖɔɤɖɔ, ɞ.ɑ. ɣɑɜɑɓ ɞɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɍɜɌɓɚɎɌ-

əɔɫ, ɖɚɞɚɜɧɑ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɜɌɐɔɖɌɗɨəɚɏɚ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɚ ɛɚɎɚɐɟ ɚɛɟ-

ɡɚɗɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɍɟɐɟɞ ɟɐɌɗɑəɧ. ȴɝ-

ɖɗɪɣɑəɔɑ ɝɚɝɞɌɎɗɫɪɞ ɚɛɟɡɚɗɔ ɛɑɣɑəɔ ɔ ɞɑ-

ɗɌ/ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɏɐɑ ɜɔɝɖ 

ɖɚəɞɌɘɔəɌɢɔɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɛɜɔ Ɏɧɛɚɗəɑ-

əɔɔ ɉȿȽ-ȾȴȻ ɝɚɡɜɌəɫɑɞɝɫ. ȴɓɎɑɝɞɑə ɔ ɠɌɖɞ 

ɖɚəɞɌɖɞəɚɏɚ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ Ɏ ɝɞɑəɖɟ ɒɑɗɟɐ-

ɖɌ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɉȿȽ-ȾȴȻ ɛɜɔ ɜɌɖɑ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [98]. 

3. ȹɑɝɘɚɞɜɫ əɌ ɝɚɛɚɝɞɌɎɔɘɧɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɉȿȽ-ȾȴȻ ɔ ɞɜɌə-

ɝɖɟɞɌəəɧɡ ɝɛɚɝɚɍɚɎ ȾȴȻ, ɛɜɑɐɛɚɣɞɑəɔɑ ɚɞɐɌɑɞ-

      ȾɌɍɗɔɢɌ ʈ2.  ɁɌɜɌɖɞɑɜ ɔ ɣɌɝɞɚɞɌ ɚɝɗɚɒəɑəɔɕ  ɉȿȽ-ȾȴȻ (ɛɚ ɐɌəəɧɘ Erickson R.A [44]). 

ʆʙʲʝʢʪ ʕʋʉ-ʊʀʇ, ʭʘʨʘʢʪʝʨ ʦʩʣʦʞʥʝʥʠʷ ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ, ʘʚʪʦʨ 

ʉʈɽɼʆʉʊɽʅʀɽ 

ʄʝʜʠʘʩʪʠʥʠʪ ʧʦʩʣʝ ʕʋʉ-ʊʀʇ ʩʨʝʜʦʩʪʝʥʥʳʭ ʢʠʩʪ 2,4% (1 ʠʟ 41) Annema J.T. [10]  

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʫʧʠʨʦʚʘʥʥʦʝ ʧʨʠʝʤʦʤ 

ʘʥʪʠʙʠʦʪʠʢʦʚ 
1,2% (1 ʠʟ 82) Eloubeidi MA [42] 

ʂʘʥʜʠʜʦʟ case report  Ryan A.G. [109] 

ʇɽʏɽʅʔ 

ɺʩʝʛʦ ʦʩʣʦʞʥʝʥʠʡ, ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʭʘʨʘʢʪʝʨʘ 

   ī   (0 ʠʟ 14)    Nguyen P [94] 

3,6% (6 ʠʟ 167)  ten Berge J [123] 

4,9% (2 ʠʟ 41)    Hollerbach S [70] 

  ī   (0 ʠʟ 77)    De Witt J [36] 

  ī   (0 ʠʟ 97)    Long BW [85] 

ʂʨʦʚʦʪʝʯʝʥʠʝ ʩʘʤʦ ʦʩʪʘʥʦʚʠʚʰʝʝʩʷ 4,9% (2 ʠʟ 41)    Hollerbach S [70] 

0,6% (1 ʠʟ 167)  ten Berge J [123] 

ʉʝʧʩʠʩ, ʧʨʠʚʝʜʰʠʡ ʢ ʩʤʝʨʪʠ (ʫ ʧʘʮʠʝʥʪʘ ʩ ʦʙʪʫʨʠ-

ʨʦʚʘʥʥʳʤ ʙʠʣʠʘʨʥʳʤ ʩʪʝʥʪʦʤ)   
0,6% (1 ʠʟ 167)  ten Berge J [123]  

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʫʧʠʨʦʚʘʥʥʦʝ ʧʨʠʝʤʦʤ 

ʘʥʪʠʙʠʦʪʠʢʦʚ 
1,2% (2 ʠʟ 167)  ten Berge J [123] 

ɹʦʣʴ 1,2% (2 ʠʟ 167)  ten Berge J [123] 

ʇʆɼɾɽʃʋɼʆʏʅɸʗ ɾɽʃɽɿɸ 

ɺʩʝʛʦ ʦʩʣʦʞʥʝʥʠʡ, ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʭʘʨʘʢʪʝʨʘ 

 ī   (0 ʠʟ 134) OôToole D [95] 

6%    (10 ʠʟ 158)  ʤʘʣʳʭ ʦʩʣʦʞʥʝʥʠʷ 

1,9% (3 ʠʟ 158)  ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʷ                     

                           Eloubeidi MA [42] 

ɾʝʣʯʥʳʡ ʧʝʨʠʪʦʥʠʪ ʥʘ ʬʦʥʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʞʝʣ-

ʪʫʭʠ 
case report Chen HY [29] 

ʉʤʝʨʪʴ (ʥʘ ʬʦʥʝ ʢʨʦʚʦʪʝʯʝʥʠʷ) 0,8% (1 ʠʟ 121)  Gress FG [60] 

ɼʫʦʜʝʥʘʣʴʥʘʷ ʧʝʨʬʦʨʘʮʠʷ 0,9% (2 ʠʟ 233)  Raut CP [107] 

ʂʨʦʚʦʪʝʯʝʥʠʝ 1,6% (2 ʠʟ 121)  Gress FG [60] 

ʇʘʥʢʨʝʘʪʠʪ 1,6% (2 ʠʟ 121)  Gress FG [60] 

2 %   (2 ʠʟ 100)  Gress FG [60] 

1,2% (3 ʠʟ 248)  OôToole D [95]  

7,4% (2 ʠʟ 27)    Hollerbach S [70] 

ʊʨʦʤʙʦʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ case report Matsumoto K [86] 

ʆʧʫʭʦʣʝʚʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʧʦ ʭʦʜʫ ʧʫʥʢʮʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ 
case report Paquin SC [97] 

ʉɽʃɽɿɽʅʂɸ 

ɹʦʣʴ, ʥʝ ʧʦʪʨʝʙʦʚʘʚʰʘʷ ʣʝʯʝʥʠʷ 0,8% (2 ʠʟ 121)   Fritscher-Ravens A [49] 

ɻʘʟ ʚ ʩʠʩʪʝʤʝ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʦʩʣʝ ʕʋʉ-ʊʀʇ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʡ (ʘʙʙʝʨʘʥʪʥʦʡ) ʩʝʣʝʟʝʥʢʠ 
case report Pfaffenbach B [100] 
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ɝɫ ɛɑɜɎɚɕ ɔɓ-ɓɌ ɝɚɣɑɞɌəɔɫ ɑɑ ɚɞəɚɝɔɞɑɗɨəɚɕ 

ɐɑɤɑɎɔɓəɧ ɔ ɝɟɥɑɝɞɎɑəəɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɎɖɗɌɐɌ [63]. Fritscher-Ravens A ɝ ɝɚɌɎɞɚɜɌɘɔ 

[48] ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ əɌ ɏɜɟɛɛɑ əɌɍɗɪɐɑəɔɕ 

ɓəɌɣɔɘɚɝɞɨ ɉȿȽ-ȾȴȻ Ɏ Ɏɧɍɚɜɑ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɞɌɖɞɔɖɔ (ɖɚɞɚɜɌɫ ɍɧɗɌ ɔɓɘɑəɑəɌ əɌ ɚɝəɚɎɌəɔɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ɩɞɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 21% ɝɗɟɣɌɑɎ) 

ɔ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɐɌɗɨəɑɕɤɑɕ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ 

ɞɌɖɞɔɖɔ (ɍɧɗɌ ɝɖɚɜɜɑɖɞɔɜɚɎɌəɌ Ɏ 44% ɝɗɟɣɌɑɎ). 

4. ȿɣɔɞɧɎɌɫ ɝɟɥɑɝɞɎɑəəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ɉȿȽ-ȾȴȻ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ ɛɚɗɟɣɑəɔɫ 

ɘɌɞɑɜɔɌɗɌ ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɜɔ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɫɡ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ (ɡɚɜɚɤɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ, Ɏɧɝɚ-

ɖɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ, ɍɚɗɑɑ 

əɔɓɖɔɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɣɜɑɝɖɚɒəɧɘɔ ɘɑɞɚɐɔ-

ɖɌɘɔ ȾȴȻ ɜɔɝɖ ɖɚəɞɌɘɔəɌɢɔɔ ɛɟəɖɢɔɚəəɚɏɚ 

ɖɌəɌɗɌ), əɌɣɔəɌɫ ɝ 6-ɏɚ ɔɓɐɌəɔɫ ɌɘɑɜɔɖɌəɝɖɚɏɚ 

ɜɟɖɚɎɚɐɝɞɎɌ ɛɚ ɝɞɌɐɔɜɚɎɌəɔɪ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚ-

ɢɑɝɝɚɎ, ɔɓɐɌɞɑɗɔ ɜɑɖɚɘɑəɐɟɪɞ ɉȿȽ-ȾȴȻ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɘɑɞɚɐɌ ɎɧɍɚɜɌ, ɖɌɖ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɏɚ ɛɑ-

ɜɑɐ ɐɜɟɏɔɘɔ  ɝɛɚɝɚɍɌɘɔ ɛɚɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ 

ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ 

[58].  

ɉȼɁȻȯ ɔ ɜɑɞɜɚɏɜɌɐəɧɑ ɝɛɚɝɚɍɧ ɛɚɗɟ-

ɣɑəɔɫ ɍɔɚɛɝɔɕəɚɏɚ ɘɌɞɑɜɔɌɗɌ.  

ȹɑɝɘɚɞɜɫ əɌ əɔɓɖɔɕ ɟɜɚɎɑəɨ ɚɝɗɚɒəɑəɔɕ 

ɉȿȽ-ȾȴȻ (1-2%), ɜɫɐ ɌɎɞɚɜɚɎ [30,  60, 95, 107, 

133, 136], ɟɖɌɓɧɎɌɫ əɌ ɝɚɡɜɌəɫɪɥɔɕɝɫ ɜɔɝɖ 

ɞɌɖɔɡ ɚɝɗɚɒəɑəɔɕ (Ɏ ɣɌɝɞəɚɝɞɔ, əɌ ɛɚɞɑəɢɔɌɗɨ-

əɟɪ Ɏɚɓɘɚɒəɚɝɞɨ ɔəɠɔɢɔɜɚɎɌəɔɫ ɖɔɝɞ ɛɚɐɒɑ-

ɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ [8, 10, 43, 133], ɝɚɛɚɝɞɌɎɔɘɟɪ 

ɝ ɞɌɖɚɎɚɕ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ȶȾ- ɔ ȿȳȶȾ-ȾȴȻ [21, 

38, 77, 114]), ɛɚɗɌɏɌɪɞ, ɣɞɚ Ɏ ɜɫɐɑ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɔɞɟɌɢɔɕ Ɏ ɖɌɣɑɝɞɎɑ ɌɗɨɞɑɜəɌɞɔɎɧ ȾȴȻ ɛɚɐ ɗɟ-

ɣɑɎɧɘ əɌɎɑɐɑəɔɑɘ ɘɚɒəɚ ɛɜɔɘɑəɫɞɨ ɩəɐɚɝɖɚ-

ɛɔɣɑɝɖɟɪ ɜɑɞɜɚɏɜɌɐəɟɪ ɛɌəɖɜɑɌɞɔɖɚɏɜɌɠɔɪ ɝ 

ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɍɜɌɤ-ɍɔɚɛɝɔɑɕ ɔ/ɔɗɔ Ɍɝɛɔ-

ɜɌɢɔɑɕ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɝɑɖɜɑɞɌ. Ȼɚ ɐɌəəɧɘ 

ɛɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ 

ɜɑɞɜɚɏɜɌɐəɧɑ ɘɑɞɚɐɔɖɔ ɛɚɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ 

ɐɗɫ ɢɔɞɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ ɛɜɔ 

ɛɌɞɚɗɚɏɔɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (Ɏ ɚɞɗɔɣɔɑ ɚɞ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɧɡ, ɏɐɑ ɍɧɗ ɛɚɗɟɣɑə ɚɍɜɌɞəɧɕ 

ɜɑɓɟɗɨɞɌɞ) ɛɚɖɌɓɌɗɔ ɝɎɚɪ ɍɑɓɚɛɌɝəɚɝɞɨ [39, 59, 

61,  109].  

ɉəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɍɜɌɤ-ɍɔɚɛɝɔɫ Ɏ ɡɚɐɑ 

ɉȼɁȻȯ ɍɧɎɌɑɞ ɟɝɛɑɤəɚɕ Ɏ 90 ð 95% ɝɗɟɣɌɑɎ, Ɍ 

ɑɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ɐɚɝɞɔɏɌɪɞ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 40 ɔ 

100% [115]. Ȼɜɔ ɞɌɖɚɘ ɝɛɚɝɚɍɑ ɛɚɗɟɣɑəɔɫ ɍɔɚɛ-

ɝɔɕəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɎɧɫɎɗɫɑɘɚɝɞɨ ɚɛɟɡɚɗɑɎɧɡ 

ɛɚɜɌɒɑəɔɕ ɝɚɝɞɌɎɗɫɑɞ 37-65% [79, 90, 103, 105, 

117, 121, 122]. Ƚ ɢɑɗɨɪ ɛɚɎɧɤɑəɔɫ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ ɘɑɞɚɐɔɖɔ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɍɜɌɤ-

ɍɔɚɛɝɔɔ Ɏɚɓɘɚɒəɚ Ɏɧɛɚɗəɑəɔɑ ɍɌɗɗɚəəɚɕ ɐɔɗɌ-

ɞɌɢɔɔ ɝɞɜɔɖɞɟɜɧ ɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɑ ɎɎɑɐɑəɔɑ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ; ɛɜɔ ɩɞɚɘ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 50-70% [87, 126]. 

Ȼɜɔ ɝɚɣɑɞɌəɔɔ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɥɔɛɢɚɎɚɕ ɔ 

ɍɜɌɤ-ɍɔɚɛɝɔɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɘɑɞɚɐɌ ɐɚɝɞɔɏɌɑɞ 

97% [103]. ȹɌɔɍɚɗɑɑ ɛɜɚɝɞɧɘ ɝ ɞɑɡəɔɣɑɝɖɚɕ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɝɛɚɝɚɍɚɘ ɛɚɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ 

ɐɗɫ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ 

ɜɌɓɐɑɗɨəɌɫ ɌɝɛɔɜɌɢɔɫ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɒɑɗɣɔ 

ɔ ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɝɑɖɜɑɞɌ, əɚ, ɖ ɝɚɒɌɗɑəɔɪ, 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɜɔ ɞɌɖɚɘ 

ɝɛɚɝɚɍɑ əɔɓɖɌɫ (6-32%) ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɔɗɔ 

əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɖɗɑɞɚɣəɚɏɚ ɘɌɞɑ-

ɜɔɌɗɌ Ɏ ɌɝɛɔɜɌɞɑ. Ƚ ɟɣɑɞɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɉȼɁȻȯ ɝ Ɏəɟɞɜɔ-

ɛɜɚɞɚɖɚɎɚɕ ɍɜɌɤ-ɍɔɚɛɝɔɑɕ ɔ ɌɝɛɔɜɌɢɔɑɕ ɝɑɖ-

ɜɑɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɔɓɎɑɝɞəɚɕ ɣɌɝɞɚ-

ɞɚɕ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ, ɉȼɁȻȯ ɜɌɝ-

ɝɘɌɞɜɔɎɌɑɞɝɫ ɗɔɤɨ ɖɌɖ ɌɗɨɞɑɜəɌɞɔɎɌ ɉȿȽ-ȾȴȻ, 

Ɍ əɑ çɓɚɗɚɞɚɕè ɝɞɌəɐɌɜɞ ɛɚɗɟɣɑəɔɫ ɘɌɞɑɜɔɌɗɌ 

ɐɗɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɔ ɐɔɌɏəɚɓɌ 

[32, 47, 80, 122].  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɚɣɑɞɌəɔɑ ɚɞəɚɝɔɞɑɗɨəɚɕ 

ɛɜɚɝɞɚɞɧ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ, ɖɌɣɑ-

ɝɞɎɑəəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ 

ɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ, Ɏɧɝɚɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ,     ɐɚɝɞɟɛəɚɝɞɔ ɐɗɫ 

Ɏɧɛɚɗəɑəɔɫ ɞɚəɖɚɔɏɚɗɨəɚɕ ɛɟəɖɢɔɔ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ ɝɜɑɐɚɝɞɑəɔɔ, Ɏɑɜɡəɑɘ ɩɞɌɒɑ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɘ ɛɜɚɝɞɜɌə-

ɝɞɎɑ ɛɚ ɖɜɌɞɣɌɕɤɑɘɟ çɘɌɜɤɜɟɞɟè, ɛɚɓɎɚɗɫɑɞ 

ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɉȿȽ-ȾȴȻ ɖɌɖ ɚɛɞɔɘɌɗɨəɧɕ Ɏ 

ɜɫɐɟ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɝɛɚɝɚɍɚɎ ɟɞɚɣəɫɪɥɑɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ. 
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ȮȺȳȸȺȲȹȺȽȾȴ ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ 

ɉȶȽȾȼȬȹȺȰȬȷɈȹɇɁ ɀȺȼȸ ȹȱɁȺȰȲȶȴȹȽȶȴɁ ȷȴȸɀȺȸ Ƚ  

ȻȺȼȬȲȱȹȴȱȸ ȯȺȹȬȰ 
 

ȶɌɘɌɑɎɌ Ⱥ.Ȯ., ɃɑɖɌɗɚɎɌ ȸ.Ȭ., ȭɜɪɓɏɔə Ȯ.Ȯ. 

 
əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɌə ɌəɌɗɔɓ Ɏɚɓɘɚɒəɚɝɞɔ ɩɡɚɏɜɌɠɔɔ Ɏ ɎɧɫɎɗɑəɔɔ ɔ 

ɟɞɚɣəɑəɔɔ ɡɌɜɌɖɞɑɜɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ ɏɚəɌɐ. ȻɜɚɌəɌɗɔ-

ɓɔɜɚɎɌəɧ ɐɌəəɧɑ 44 ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ɝ ɜɌɓəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ 

ɎɌɜɔɌəɞɌɘɔ əɑɡɚɐɒɖɔəɝɖɚɕ ɗɔɘɠɚɘɧ: ɐɔɠɠɟɓəɚɕ Ȯ- ɖɜɟɛəɚɖɗɑɞɚɣəɚɕ, ɠɚɗɗɔɖɟɗɫɜ-

əɚɕ, ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ Ⱦ-ɖɗɑɞɚɣəɚɕ ɔ ɗɔɘɠɚɘɧ ȭɑɜɖɔɞɞɌ. ȺɛɔɝɌəɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɚɝɚ-

ɍɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ Ɏ ɒɑəɝɖɔɡ ɔ ɘɟɒɝɖɔɡ ɏɚəɌɐɌɡ ɛɜɔ ȹɁȷ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɩɖɝɞɜɌəɚɐɌɗɨəɧɑ ɠɚɜɘɧ 

əɑɡɚɐɒɖɔəɝɖɔɡ ɗɔɘɠɚɘ, ɫɔɣəɔɖɔ, ɫɔɣɖɔ. 

 

CAPABILITIES OF AN ULTRASOUND IN THE IDENTIFICATION OF EXTRANODAL 

FORMS OF NON-HODGKIN LYMPHOMAS WITH GONADAL INVOLVEMENT 

 

Kamaeva  O.V., Chekalova  M.A., Bryuzgin V.V. 
 

n this research the analysis of an ultrasound capabilities in the identification and spec i-

fication of NHL prevalence nature with involvement of gonads is gi ven. Data of 44 clin i-

cal supervisions with different morphological forms of a non -Hodgkin lymphoma are a n-

alyzed: diffuse large B -cell, follicular, peripheral T -cell and Burkittõs lymphomas. Ultrasonic 

findings of the pathological foci in female and male go nads with NHL are described.   

 
Keywords: ultrasound, extranodal forms of non -Hodgkin lymphomas, ov a-

ries, testicles.  
 
 

 

ɖɝɞɜɌəɚɐɌɗɨəɧɑ ɠɚɜɘɧ əɑɡɚɐɒɖɔəɝɖɔɡ 

ɗɔɘɠɚɘ (ȹɁȷ) ɎɝɞɜɑɣɌɪɞɝɫ ɐɚ 48% ɖɗɔ-

əɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ [1,2]. ɉɞɌ ɏɑɞɑɜɚ-

ɏɑəəɌɫ ɏɜɟɛɛɌ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɗɔɘɠɚɛɜɚɗɔ-

ɠɑɜɌɞɔɎəɧɡ ɚɛɟɡɚɗɑɕ ɜɌɓɗɔɣɌɑɞɝɫ ɛɚ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɚɘɟ ɝɞɜɚɑəɔɪ, ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔ-

ɫɘ, ɗɚɖɌɗɔɓɌɢɔɫɘ ɔ ɛɜɚɏəɚɓɟ [3]. ȻɑɜɎɔɣəɚɑ ɔ 

Ɏɞɚɜɔɣəɚɑ ɛɚɜɌɒɑəɔɑ ɏɚəɌɐ ɫɎɗɫɑɞɝɫ ɜɑɐɖɚɕ 

ɛɌɞɚɗɚɏɔɑɕ, ɎɝɞɜɑɣɌɫɝɨ ɐɚ 4% ɝɗɟɣɌɑɎ ȹɁȷ; Ɏ 

ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 60 ɗɑɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɐɚɝɞɔɏɌ-

ɑɞ 20-25% ɚɞ Ɏɝɑɡ ɚɛɟɡɚɗɑɕ ɫɔɣɑɖ [4]. 

ɉɖɝɞɜɌəɚɐɌɗɨəɌɫ ɗɔɘɠɚɘɌ ɫɔɣəɔɖɚɎ 

ɚɛɔɝɌəɌ Ɏ 1% əɌɍɗɪɐɑəɔɕ ȹɁȷ ɔ Ɏ 2 %  ɚɜɏɌə-

əɧɡ ɚɛɟɡɚɗɑɕ [5]. Ⱥɍɧɣəɧɕ ɎɚɓɜɌɝɞ ɞɌɖɔɡ ɍɚɗɨ-

əɧɡ ɝɚɝɞɌɎɗɫɑɞ 45-50 ɗɑɞ [6]. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ ɎɧɒɔɎɌɑɘɚɝɞɨ 

ɍɚɗɨəɧɡ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ ɏɚəɌɐ ɡɟɒɑ, ɣɑɘ 

ɛɜɔ ɛɚɜɌɒɑəɔɔ ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔɗɔ ɒɑɗɟ-

ɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɜɌə-

əɑɕ ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɏɑəɑɜɌɗɔɓɌɢɔɑɕ ɛɜɚɢɑɝɝɌ 

ɝ ɎɚɎɗɑɣɑəɔɑɘ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ 

(ɂȹȽ), ɖɚɒɔ, ɗɑɏɖɔɡ, ɚɝɚɍɑəəɚɝɞɫɘɔ ɘɚɜɠɚɗɚ-

ɏɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ, Ɍ ɞɌɖɒɑ ɍɧɝɞɜɧɘ ɜɌɓɎɔɞɔ-

ɑɘ ɜɑɢɔɐɔɎɚɎ ɓɌɍɚɗɑɎɌəɔɫ. ȷɔɘɠɚɏɑəəɌɫ əɚ-

ɐɌɗɨəɌɫ ɐɔɝɝɑɘɔəɌɢɔɫ ɚɛɔɝɧɎɌɑɞɝɫ ɟ 20-25% 

ɍɚɗɨəɧɡ [5, 6]. ȶɌɓɌɗɚɝɨ ɍɧ, ɐɚɝɞɟɛəɚɝɞɨ ɫɔɣɑɖ 

ɐɗɫ ɚɝɘɚɞɜɌ ɔ ɛɌɗɨɛɌɢɔɔ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɑ əɌ ɜɌəəɑɘ ɩɞɌɛɑ, ɚɐəɌɖɚ Ɏ ɞɑ-

ɣɑəɔɑ ɚɛɜɑɐɑɗɑəəɚɏɚ ɛɑɜɔɚɐɌ ɗɔɘɠɚɘɌ ɛɜɚɞɑ-

ɖɌɑɞ ɍɑɝɝɔɘɛɞɚɘəɚ, Ɍ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ əɌɣɌɗɨəɧɕ 

ɛɜɚɢɑɝɝ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ ɛɜɚɫɎɗɑəɔɑ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ, ɚɝɚɍɑəəɚ ɑɝɗɔ ɟɛɗɚɞəɑ-

əɔɑ Ɏ ɘɚɤɚəɖɑ ɍɚɗɑɓəɑəəɚɑ ɔ ɔɘɑɑɞ ɘɫɏɖɟɪ 

ɖɚəɝɔɝɞɑəɢɔɪ. Ȼɚ ɐɌəəɧɘ Lagrange J.L. Ɏ 23% 

əɌɍɗɪɐɑəɔɕ ɍɧɗ ɚɤɔɍɚɣəɚ ɛɚɝɞɌɎɗɑə ɐɔɌɏəɚɓ 

[7]. ȴɓɎɑɝɞəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɑɞɚɐɔɖ, ɖɚ-

ɞɚɜɧɑ ɘɚɏɟɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɒɑəɥɔəɧ ɔ ɘɚɤɚəɖɔ ɟ 

ɘɟɒɣɔə.  

ȸɑɒɐɟəɌɜɚɐəɚɕ ɜɌɍɚɣɑɕ ɏɜɟɛɛɚɕ ɛɚ 

ɖɚəɞɜɚɗɪ ɜɌɖɌ (UICC) ɛɜɚɎɑɐɑə ɌəɌɗɔɓ 134 ɝɗɟ-

ɣɌɑɎ ɜɑɐɖɔɡ ɩɖɝɞɜɌəɚɐɌɗɨəɧɡ  ȹɁȷ,  Ɏ  ɖɚɞɚɜɚɘ  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɜɔɚɜɔɞɑɞəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɍɧɗɌ 

əɌɓɎɌəɌ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɚɐəɌ-

ɖɚ Ɏɧɝɚɖɚ ɚɢɑəɑəɌ ɜɚɗɨ ɝɚəɚɏɜɌɠɔɔ Ɏ ɝɔɗɟ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ, ɐɚɝɞɟɛəɚɝɞɔ ɔ Ɏɧɝɚɖɚɕ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ, ɚɝɚɍɑəəɚ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɛɜɔɢɑɗɨ-

əɚɕ ɍɔɚɛɝɔɔ ɛɚɐ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ əɌɎɑɐɑəɔɑɘ Ɏ 

ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ [8]. Ⱥɛɜɑɐɑɗɑəɔɑ ɘɌɜ-

ɖɑɜɚɎ ɐɗɫ ɛɚɘɚɥɔ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɛɚɓɎɚɗɫɑɞ ɛɜɌɎɔɗɨəɚ ɛɚɝɞɌɎɔɞɨ ɖɗɔ-

əɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ ɟ 60-87% ɍɚɗɨəɧɡ ȹɁȷ ɝ ɛɚ-

ɜɌɒɑəɔɑɘ ɫɔɣɑɖ [7] ɔ ɞɚɗɨɖɚ ɟ 43% ɝ ɛɚɜɌɒɑəɔ-

ɑɘ ɫɔɣəɔɖɚɎ [9]. Ȼɜɔ ɌəɌɗɔɓɑ 54 ɝɗɟɣɌɑɎ ɗɔɘ-

ɠɚɘɧ ɫɔɣəɔɖɚɎ Anand L.ɔ Stanley R. ɟɖɌɓɌɗɔ, 

ɣɞɚ 65% ɝɗɟɣɌɑɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚ [10]. ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɔ ɚɛɜɑɐɑɗɑ-

əɔɑ ɎɌɜɔɌəɞɌ ɗɔɘɠɚɘɧ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɛɚɝɗɑ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɟɡɚɗɔ ɝ ɔɘ-

ɘɟəɚɠɑəɚɞɔɛɔɜɚɎɌəɔɑɘ ɝɟɍɝɞɜɌɞɌ. ɃɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɝɚɎɜɑɘɑəəɚɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ Ɏ ɎɧɫɎɗɑəɔɔ ɚɍɥɑɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɏɚəɌɐ ɝɚɝɞɌɎɗɫɑɞ 94-95% [11,12], ɚɐ-

əɌɖɚ ɎɑɝɨɘɌ ɚɏɜɌəɔɣɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɚ 

ɝɑɘɔɚɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɌɡ ɗɔɘɠɚɘ, ɖɚɞɚɜɧɑ 

ɚɛɔɝɧɎɌɪɞ ɞɚɗɨɖɚ ɑɐɔəɔɣəɧɑ əɌɍɗɪɐɑəɔɫ 

[13,14]. Ȯ ɝɎɫɓɔ ɝ ɣɑɘ, ɢɑɗɨɪ əɌɤɑɏɚ ɌəɌɗɔɓɌ 

ɫɎɔɗɌɝɨ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɝɚɎɜɑɘɑəəɚɕ ȿȳȾ ɛɜɔ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ ɏɚəɌɐ.  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȹɌɘɔ ɔɓɟɣɑəɌ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ 

12 ɝɗɟɣɌɑɎ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ ɫɔɣəɔɖɚɎ ɔ 32 

əɌɍɗɪɐɑəɔɫ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ ɫɔɣɑɖ. ȼɑɞɜɚ-

ɝɛɑɖɞɔɎəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɎɖɗɪɣɌɗ ɛɑɜɔɚɐ ɝ 

1998 ɏɚɐɌ ɛɚ 2008 ɏɚɐ. ȮɚɓɜɌɝɞ ɍɚɗɨəɧɡ əɌɡɚ-

ɐɔɗɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 18 ɐɚ 89 ɗɑɞ. Ƚɜɑɐɔ ȹɁȷ 

ɚɐəɚɏɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɐɔɠɠɟɓəɧɑ Ȯ-

ɖɜɟɛəɚɖɗɑɞɚɣəɧɑ ɗɔɘɠɚɘɧ (77,3%) ɔ ɍɑɜɖɔɞɞɚ-

ɛɚɐɚɍəɧɑ ȹɁȷ (13,6%), ɠɚɗɗɔɖɟɗɫɜəɌɫ ɔ Ⱦ-

ɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɧ əɌɍɗɪɐɌɗɔɝɨ Ɏ ɑɐɔəɔɣəɧɡ 

ɝɗɟɣɌɫɡ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ əɌɍɗɪɐɑəɔɕ (75%) 

ɍɚɗɨəɧɑ ɚɍɜɌɥɌɗɔɝɨ Ɏ ɛɚɗɔɖɗɔəɔɖɟ ȯȿ ȼȺȹɂ 

ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ ɛɚɝɗɑ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ Ɏ ɐɜɟɏɔɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔ-

ɫɡ, ɛɜɔ ɩɞɚɘ ɞɚɗɨɖɚ ɟ 6 (15,4%) ɍɚɗɨəɧɡ ɍɧɗ 

ɟɝɞɌəɚɎɗɑə ɐɔɌɏəɚɓ çɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɚɑ 

ɓɌɍɚɗɑɎɌəɔɑè, Ɏ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ ɛɚɐɚɓɜɑɎɌɗɌɝɨ 

ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɚɛɟɡɚɗɨ ɫɔɣəɔɖɚɎ ɔ ɞɑɝɞɔɖɟ-

ɗɫɜəɌɫ ɏɑɜɘɔəɚɏɑəəɌɫ ɚɛɟɡɚɗɨ. Ȼɫɞɑɜɚ ɍɚɗɨəɧɡ 

(11,4%) ɝɌɘɚɝɞɚɫɞɑɗɨəɚ ɚɍɜɌɞɔɗɔɝɨ Ɏ ȼȺȹɂ ɝ 

ɞɌɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ ɔəɞɚɖɝɔɖɌɢɔɔ, ɖɌɖ ɜɑɓɖɌɫ 

ɛɚɞɑɜɫ ɘɌɝɝɧ ɞɑɗɌ, əɑɚɍɦɫɝəɔɘɧɑ ɛɚɐɦɑɘɧ 

ɞɑɘɛɑɜɌɞɟɜɧ, əɚɣəɌɫ ɛɚɞɗɔɎɚɝɞɨ ɔ ɎɧɜɌɒɑəəɌɫ 

ɝɗɌɍɚɝɞɨ. ȺɍɝɗɑɐɚɎɌəɔɑ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚ-

Ɏɔɫɡ Ɏ ȼȺȹɂ ɖɚɘɛɗɑɖɝəɚɑ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɗɌɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɖɗɪ-

ɣɌɪɥɔɑ ɖɗɔəɔɣɑɝɖɔɕ  ɔ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

ɖɜɚɎɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ȽȺɉ, ɛɑɣɑəɚɣəɧɡ ɠɑɜ-

ɘɑəɞɚɎ, ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɚɛɜɑɐɑɗɑəɔɑɘ ɟɜɚɎəɫ 

ɥɑɗɚɣəɚɕ ɠɚɝɠɌɞɌɓɧ ɔ ɗɌɖɞɌɞɐɑɏɔɐɜɚɏɑəɌɓɧ. 

ȿȳȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɍɗɌɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ, ɛɑ-

ɜɔɠɑɜɔɣɑɝɖɔɡ ɗɔɘɠɚɟɓɗɚɎ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɛɚ 

ɝɞɌəɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ əɌ ɌɛɛɌɜɌɞɑ ɠɔɜɘɧ 

Siemens Sienna ɔ Toshiba Aplio Ɏ ɝɑɜɚɤɖɌɗɨəɚɘ 

ɜɑɒɔɘɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɚɛɛɗɑɜɚɎɝɖɔɡ ɘɑɞɚ-

ɐɔɖ. Ȱɗɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ ɔɝɛɚɗɨɓɚɎɌ-

ɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ: 

ɜɌɓɘɑɜ ɫɔɣɖɌ ɔɗɔ ɫɔɣəɔɖɌ, ɠɚɜɘɌ ɚɛɟɡɚɗɔ, ɑɑ 

ɖɚəɞɟɜ, Ɏəɟɞɜɑəəɫɫ ɝɞɜɟɖɞɟɜɌ, ɔəɞɑəɝɔɎəɚɝɞɨ 

ɚɞɜɌɒɑəɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ Ɏɚɗə ɚɞ əɑɑ, əɌɗɔ-

ɣɔɑ ɓɚə ɍɑɓ ɚɞɜɌɒɑəɔɕ, əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɔ Ɏ 

ɚɍɚɗɚɣɖɌɡ ɫɔɣɖɌ ɔɗɔ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȯ ɞɑɡ 

ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɚɛɟɡɚɗɑɎɧɕ ɟɓɑɗ əɑ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɗɝɫ, ɚɛɔɝɧɎɌɗɌɝɨ Ɏəɟɞɜɑəəɫɫ ɝɞɜɟɖɞɟɜɌ 

ɚɜɏɌəɌ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɚɛɚɗəɔɞɑɗɨəɧɘɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ  ɘɑɞɚɐɌɘɔ  ɍɧɗɔ  ɖɚɘɛɨɪɞɑɜ 

əɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɏɌɝɞɜɚɝɖɚɛɔɫ, ɖɚɗɚəɚɝɖɚ-

ɛɔɫ, ɗɌɛɌɜɚɝɖɚɛɔɫ. ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ 

çɗɔɘɠɚɘɌè ɔ ɑɑ ɎɌɜɔɌəɞ ɟɝɞɌəɌɎɗɔɎɌɗɝɫ əɌ ɚɝ-

əɚɎɌəɔɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɔɘ-

ɘɟəɚɠɑəɚɞɔɛɔɜɚɎɌəɔɑɘ ɝɟɍɝɞɜɌɞɌ, ɛɚɗɟɣɑəəɚɏɚ 

ɔɗɔ ɛɜɔ ɍɔɚɛɝɔɔ ɚɛɟɡɚɗɔ, ɔɗɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Ȯ əɌɤɔɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫɡ ɚɛɑɜɌɢɔɫ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ 36 (81,8%) ɍɚɗɨəɧɘ, Ɍ 8 ɛɌɢɔ-

ɑəɞɌɘ - ɍɔɚɛɝɔɫ ɚɛɟɡɚɗɔ ɔɓ-ɓɌ ɏɑəɑɜɌɗɔɓɌɢɔɔ 

ɍɚɗɑɓəɔ ɔ ɞɫɒɑɝɞɔ ɝɚɝɞɚɫəɔɫ. ȾɌɖɌɫ ɞɌɖɞɔɖɌ 

ɚɍɟɝɗɚɎɗɑəɌ ɘɔɜɚɎɚɕ ɛɜɌɖɞɔɖɚɕ Ɏɑɐɑəɔɫ ɍɚɗɨ-

əɧɡ ɝ ɚɛɟɡɚɗɑɎɧɘ ɛɚɜɌɒɑəɔɑɘ ɏɚəɌɐ [14,15]. ȿ 

37 (84%) ɍɚɗɨəɧɡ ȹɁȷ ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ ɞɜɑɛɌ-

əɚɍɔɚɛɝɔɫ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɖɚɞɚɜɌɫ ɎɧɫɎɔɗɌ 

ɛɚɜɌɒɑəɔɑ Ɏ 4 ɝɗɟɣɌɫɡ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɔɡ ɚɍɝɟɒ-

ɐɑəɔɑ. 

ȹɁȷ ɫɔɣəɔɖɚɎ ɫɎɗɫɑɞɝɫ ɜɑɐɖɚɕ 

ɩɖɝɞɜɌəɚɐɌɗɨəɚɕ ɠɚɜɘɚɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚ-

ɜɌɒɑəɔɫ ɚɜɏɌəɌ ɔ əɑ ɔɘɑɑɞ ɎɧɜɌɒɑəəɧɡ ɛɌɞɚ-

ɏəɚɘɚəɔɣəɧɡ ɛɜɔɓəɌɖɚɎ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɟ ɍɚɗɨɤɔəɝɞɎɌ 

ɍɚɗɨəɧɡ [16]. ȴɓ 12 ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ, 

ɎɧɍɜɌəəɧɡ əɌɘɔ ɐɗɫ ɌəɌɗɔɓɌ, Ɏ 8 (66,7%) ɝɗɟ-

ɣɌɫɡ ɍɧɗɌ ɛɜɚɔɓɎɑɐɑəɌ ɩɖɝɞɔɜɛɌɢɔɫ ɔɗɔ əɌɐ-

ɎɗɌɏɌɗɔɥəɌɫ ɌɘɛɟɞɌɢɔɫ ɘɌɞɖɔ ɝ ɛɜɔɐɌɞɖɌɘɔ ɔ 

ɜɑɓɑɖɢɔɫ ɍɚɗɨɤɚɏɚ ɝɌɗɨəɔɖɌ, Ɏ 4 (33,3%) ɝɗɟɣɌ-

ɫɡ ð ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɗɌɛɌɜɚɝɖɚɛɔɫ. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 42,3Ñ5,1 ɏɚɐɌ (18-69 

ɗɑɞ). 9-ɞɔ ɛɑɜɎɔɣəɧɘ ɍɚɗɨəɧɘ ɍɧɗɔ ɟɝɞɌəɚɎɗɑ-

əɧ ɝɗɑɐɟɪɥɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɝɞɌɐɔɔ ɍɚɗɑɓəɔ: I E 

ɝɞɌɐɔɫ ð 3 ɛɌɢɔɑəɞɌ; III E+S ɝɞɌɐɔɫ ð 3 ɛɌɢɔɑə-

ɞɌ; IV E ɝɞɌɐɔɫ ð 1 ɛɌɢɔɑəɞ; IV E+S ɝɞɌɐɔɫ ð 2 

ɛɌɢɔɑəɞɖɔ. Ȼɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɛɗɌəɚɎɚɏɚ ɏɔɝɞɚ-

ɔɘɘɟəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɟɡɚɗɔ ɫɔɣ-

əɔɖɚɎ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɞɔɛ ȹɁȷ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɗ ɐɔɠɠɟɓəɚɕ Ȯ-ɖɜɟɛəɚɖɗɑɞɚɣəɚɕ ɗɔɘɠɚɘɑ Ɏ 

8 (66,7%) əɌɍɗɪɐɑəɔɫɡ, ɍɑɜɖɔɞɞɚɛɚɐɚɍəɚɕ ɗɔɘ-

ɠɚɘɑ Ɏ 2 (16,7%) ɝɗɟɣɌɫɡ, Ⱦ ð ɖɗɑɞɚɣəɚɕ ɔ ɠɚɗ-

ɗɔɖɟɗɫɜəɚɕ ɗɔɘɠɚɘɌɘ Ɏ ɑɐɔəɔɣəɧɡ əɌɍɗɪɐɑ-

əɔɫɡ. 

Ȯɝɑ ɒɌɗɚɍɧ ɛɌɢɔɑəɞɚɖ ɝɎɚɐɔɗɔɝɨ ɖ əɑ-

ɖɚɞɚɜɚɘɟ ɐɔɝɖɚɘɠɚɜɞɟ ɔ ɞɫɒɑɝɞɔ Ɏ ɒɔɎɚɞɑ, 

ɚɍɥɑɕ ɝɗɌɍɚɝɞɔ, ɐɎɑ ɛɌɢɔɑəɞɖɔ ɚɞɘɑɣɌɗɔ ɟɎɑ-
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ɗɔɣɑəɔɑ ɒɔɎɚɞɌ Ɏ ɚɍɦɑɘɑ. ȮɞɚɜɔɣəɌɫ Ɍɘɑəɚɜɑɫ 

ɍɧɗɌ ɚɞɘɑɣɑəɌ ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɖ Ɏ ɎɚɓɜɌɝɞɑ 24 

ɔ 31 ɏɚɐɌ. Ȼɚ ɐɌəəɧɘ ɍɔɘɌəɟɌɗɨəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɖ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɛɚɜɌɒɑəɔɑ ɚɐəɚɏɚ ɫɔɣəɔɖɌ Ɏ 66,7% ɝɗɟɣɌɑɎ ɔ 

ɐɎɟɡɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ Ɏ 33,3% əɌɍɗɪɐɑəɔɕ. 

ȼɌɓɘɑɜɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɝɚɝɞɌɎɗɫɗɔ ɚɞ 3 ɐɚ 

15 ɝɘ. ȾɌɖɒɑ ɛɜɔ ɚɝɘɚɞɜɑ ɟ 5 ɍɚɗɨəɧɡ ɍɧɗ ɚɞ-

ɘɑɣɑə ɝɔɘɛɞɚɘ òɛɌɝɞɚɓəɚɝɞɔó ɛɜɔɐɌɞɖɚɎ ɘɌɞɖɔ 

c ɐɎɟɡ ɝɞɚɜɚə, ɣɞɚ əɑ ɔɝɖɗɪɣɌɗɚ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɎɚɝɛɌɗɑəɔɫ. ȻɚɎɧɤɑəɔɑ ɘɌɜɖɑɜɌ ȽȬ-125 ɐɚ 100 

ȸȱ/ɘɗ ɍɧɗɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ Ɏ 2-ɡ ɝɗɟɣɌɫɡ. 3 

ɛɌɢɔɑəɞɖɔ ɜɌəɑɑ ɛɚɗɟɣɌɗɔ ɗɑɣɑəɔɑ ɛɚ ɛɚɎɚɐɟ 

ȹɁȷ, ɛɚɩɞɚɘɟ ɛɚɜɌɒɑəɔɑ ɫɔɣəɔɖɚɎ ɍɧɗɚ ɜɌɝɢɑ-

əɑəɚ ɖɌɖ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ (25%). Ȼɜɔ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɘ ɌəɌɗɔɓɑ ɚɛɔɝɌəəɧɡ əɌɍɗɪɐɑəɔɕ 

ɘɧ, ɟɞɚɣəɔɎ ɖɗɔəɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ, ɛɚɗɟɣɔɗɔ 

Ɏɚɓɘɚɒəɚɝɞɨ ɚɛɜɑɐɑɗɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɩɡɚɝɞɜɟɖ-

ɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ, ɑɏɚ ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜɧ ɔ 

ɖɚəɞɟɜɧ, Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɘɌɞɖɔ ɔ 

əɑɔɓɘɑəɑəəɧɡ ɛɜɔɐɌɞɖɚɎ. ȶɌɖ ɛɚɖɌɓɌɗɔ əɌɍɗɪ-

ɐɑəɔɫ, ɘɌɞɖɌ ɍɧɗɌ əɑ ɟɎɑɗɔɣɑəɌ Ɏ ɜɌɓɘɑɜɌɡ Ɏ 

62,5% ɝɗɟɣɌɑɎ, ɠɚɜɘɌ ɑɑ ɍɧɗɌ əɑɓəɌɣɔɞɑɗɨəɚ 

ɔɓɘɑəɑəɌ, ɣɞɚ Ɏɚɓɘɚɒəɚ ɍɧɗɚ ɚɍɟɝɗɚɎɗɑəɚ ɝɚɣɑ-

ɞɌəɔɑɘ ɝ ɘɔɚɘɚɕ. ȰɎɟɡɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ 

ɫɔɣəɔɖɚɎ əɑ ɍɧɗɚ ɞɔɛɔɣəɧɘ ɐɗɫ ȹɁȷ, Ɏ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɔɓɘɑəɑəɔɫ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ Ɏɝɞɜɑ-

ɣɌɗɔɝɨ ɟ 9 (75%) ɛɌɢɔɑəɞɚɖ, ɛɚɜɌɒɑəɔɑ ɛɑɣɑəɔ 

ɔ ɝɑɗɑɓɑəɖɔ ð ɟ 4 (33,3%). 

Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɗɝɫ ɟɎɑɗɔɣɑəəɧɕ, ɔɓɘɑəɑəəɧɕ ɫɔɣ-

əɔɖ ɓɌ ɝɣɑɞ ɚɍɦɑɘəɚɏɚ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, ɛɜɔ ɩɞɚɘ 

Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɚɐɎɔɒəɚɝɞɨ ɑɏɚ ɍɧɗɌ ɝɚɡɜɌəɑ-

əɌ. ȹɌɔɘɑəɨɤɔɑ ɜɌɓɘɑɜɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, 

ɎɧɫɎɗɑəəɧɑ ɛɜɔ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɘ ɔ ɞɜɌəɝ-

ɎɌɏɔəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɫɡ, ɝɚɝɞɌɎɔɗɔ 3,2ɡ2,8 

ɝɘ, əɌɔɍɚɗɨɤɑɑ - 14,5ɡ11,4 ɝɘ (ȼɔɝ. 1).  

Ȯɝɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔɘɑɗɔ ɏɔɛɚɩɡɚɏɑə-

əɟɪ ɔɗɔ ɟɘɑɜɑəəɚ ɩɡɚɏɑəəɟɪ ɚɐəɚɜɚɐəɟɪ 

ɝɞɜɟɖɞɟɜɟ ɝ ɜɚɎəɧɘɔ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ. 

ȬəɌɗɔɓ ɐɌəəɧɡ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ 

ɛɚɜɌɒɑəɔɔ ɫɔɣəɔɖɌ ɜɌɓɘɑɜɧ ɚɍɜɌɓɚɎɌəɔɫ ɝɚ-

ɝɞɌɎɗɫɗɔ ɚɞ 3,2 ɝɘ ɐɚ 7,5 ɝɘ, Ɍ ɛɜɔ ɐɎɟɡɝɞɚɜɚə-

əɑɘ - ɚɞ 10 ɝɘ ɐɚ 14,5 ɝɘ. Ȼɜɔ ɛɑɜɎɔɣəɚɘ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ ɚɐɔəɚɣəɧɑ ɗɚɖɌɗɔɓɚɎɌəəɧɑ ɛɚɜɌ-

ɒɑəɔɫ Ɏ ɚɐəɚɘ ɔɓ ɫɔɣəɔɖɚɎ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɚɣɌɏ ɍɧɗ ɛɜɑɐɝɞɌɎɗɑə Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɚɏɚ 

ɚɐəɚɜɚɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɜɌɓɘɑɜɌɘɔ 4,5ɡ3,8 

ɝɘ ɔ 3,2ɡ3,6 ɝɘ, ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɔ ɝ ɡɚɜɚ-

ɤɑɕ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ. Ȯ ɐɌə-

əɚɘ ɝɗɟɣɌɑ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɔɘɑɗɌ ɝɡɚɐ-

ɝɞɎɚ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɫɔɣəɔɖɌ. Ȯ ɚɝɞɌɗɨəɧɡ əɌɍɗɪɐɑəɔɫɡ ɚɐəɚɎɜɑ-

ɘɑəəɚ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚɡɚɒɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɑ 

ɚɣɌɏɔ Ɏ ɐɜɟɏɔɡ ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ, ɣɞɚ ɚɍɗɑɏɣɌɗɚ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɔɝɖ (ȼɔɝ. 

2). 

ȴɓɘɑəɑəɔɫ ɚɐəɚɏɚ ɫɔɣəɔɖɌ ɝ ɔɓɚɗɔɜɚ-

ɎɌəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ 

(ɛɌɜɌɌɚɜɞɌɗɨəɧɡ, ɛɚɐɎɓɐɚɤəɧɡ ɔ Ɏ ɚɐəɚɘ ɝɗɟ-

ɣɌɑ əɌɐɖɗɪɣɔɣəɧɡ) ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ ɞɜɑɡ ɍɚɗɨ-

əɧɡ. Ȼɜɔ ɩɞɚɘ ɜɌɓɘɑɜɧ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɫɔɣ-

əɔɖɌ ɝɚɝɞɌɎɔɗɔ 5,3ɡ4,8 ɝɘ ɔ 6,2ɡ7,5 ɝɘ (ȼɔɝ. 3).  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɡɌɜɌɖɞɑɜɔɓɚɎɌ-

ɗɚɝɨ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɐəɚɜɚɐəɚɕ ɏɔɛɚɩɡɚ-

ɏɑəəɚɕ ɝɞɜɟɖɞɟɜɚɕ ɔ ɡɚɜɚɤɑɕ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ 

ɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ. ȯɑəɑɜɌɗɔɓɚɎɌəəɧɕ ɛɜɚɢɑɝɝ ɝ 

ɛɚɜɌɒɑəɔɑɘ ɐɎɟɡ ɫɔɣəɔɖɚɎ, ɘɑɓɑəɞɑɜɌɗɨəɧɡ, 

ɛɌɜɌɌɚɜɞɌɗɨəɧɡ ɔ ɛɌɡɚɎɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ, Ɍ ɞɌɖɒɑ ɝ ɚɣɌɏɌɘɔ ɐɚ 2,4 ɝɘ Ɏ ɛɑɣɑəɔ ɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ ɛɜɚɢɑɝɝɌ ɛɚ ɍɜɪɤɔəɑ əɌɛɚ-

ɘɔəɌɗ ɟɗɨɞɜɌɓɎɟɖɚɎɟɪ ɖɌɜɞɔəɟ ɐɔɝɝɑɘɔəɔɜɚ-

ɎɌəəɚɏɚ ɜɌɖɌ ɫɔɣəɔɖɚɎ. ȺɐəɌɖɚ ɟɣɔɞɧɎɌɫ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɔ ɐɌəəɧɑ 

ɌəɌɘəɑɓɌ (ɗɑɣɑəɔɑ ȹɁȷ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ 

ɩɖɝɞɜɌəɚɐɌɗɨəɚɕ ɠɚɜɘɧ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ 

ɞɚəɖɚɕ ɖɔɤɖɔ), ɘɚɒəɚ ɍɧɗɚ ɛɜɑɐɛɚɗɚɒɔɞɨ ɜɑ-

ɢɔɐɔɎ ɗɔɘɠɚɘɧ ɟ ɐɎɟɡ ɛɌɢɔɑəɞɚɖ.  
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ȼɔɝ. 1.  ȿȳȴ.                                                                   

ɉɡɚɏɜɌɘɘɌ ɍɚɗɨəɚɕ ȿ.  ȻɚɜɌɒɑəɔɑ ɫɔɣəɔɖɌ ɛɜɔ Ȯ-

ɖɗɑɞɚɣəɚɕ ɗɔɘɠɚɘɑ. 

ȼɔɝ. 2. ȿȳȴ.                                                                        

ɉɡɚɏɜɌɘɘɌ ɍɚɗɨəɚɕ ȿ. ȹɁȷ, ɛɚɜɌɒɑəɔɑ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ ɛɜɔ  əɌɗɔɣɔɔ ɔɓɘɑəɑəɔɕ Ɏ ɫɔɣəɔɖɌɡ. 
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Ȯ ɐɎɟɡ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ, ɝ ɟɣɬɞɚɘ ɐɌəəɧɡ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, əɑɗɨɓɫ ɍɧɗɚ ɔɝ-

ɖɗɪɣɔɞɨ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɟɪ ɠɚɜɘɟ ɜɌɖɌ ɫɔɣ-

əɔɖɚɎ; ɚɐəɌɖɚ ɝɚɘəɑəɔɫ ɎɧɓɧɎɌɗ əɑɎɧɝɚɖɔɕ 

ɟɜɚɎɑəɨ ɘɌɜɖɑɜɌ ȽȬ-125, Ɍ ɞɌɖɒɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɝɑɗɑɓɑəɖɑ, ɖɚɞɚɜɌɫ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑəɔɔ ɍɧɗɌ 

ɐɔɠɠɟɓəɚ ɟɎɑɗɔɣɑəɌ ɐɚ ɜɌɓɘɑɜɚɎ 19ɡ8 ɝɘ, Ɍ Ɏ 

ɐɜɟɏɚɘ - ɐɚ 14ɡ12,5 ɝɘ. ȴɓɘɑəɑəɔɫ Ɏ ɍɚɗɨɤɚɘ 

ɝɌɗɨəɔɖɑ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ əɚɝɔɗɔ ɔɓɚɗɔɜɚɎɌəəɧɕ 

ɚɣɌɏɚɎɧɕ ɡɌɜɌɖɞɑɜ, ɐɔɌɘɑɞɜ ɐɎɟɡ ɟɓɗɚɎ ɝɚɝɞɌɎ-

ɗɫɗ 1,8 ɝɘ ɔ 2,5 ɝɘ; Ɏ ɐɜɟɏɚɘ ɝɗɟɣɌɑ ɍɚɗɨɤɚɕ 

ɝɌɗɨəɔɖ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ. ȾɌɖɌɫ ɏɑəɑɜɌɗɔ-

ɓɌɢɔɫ ɛɜɚɢɑɝɝɌ əɑ ɔɝɖɗɪɣɌɑɞ ɜɌɖ ɫɔɣəɔɖɚɎ, 

ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɪɞ ɔ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ 

[17,18]. Ȼɚɝɗɑ əɑɚɐəɚɓəɌɣəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȾ ɔ 

ȶȾ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɛɚɔɝɖ ɛɜɔɎɑɗ ɖ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɗɌɛɌɜɚɝɖɚɛɔɔ. Ȼɚɗɟɣɑəəɧɑ 

əɌɘɔ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɗɔɘɠɚɘɧ ɫɔɣəɔɖɚɎ 

ɓɌɞɜɟɐəɔɞɑɗɨəɌ, ɛɚɝɖɚɗɨɖɟ ɎɧɫɎɗɑəəɧɑ ɩɡɚɏɜɌ-

ɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ȹɁȷ əɑɝɛɑɢɔɠɔɣəɧ. Ȯɘɑ-

ɝɞɑ ɝ ɞɑɘ, ɎɧɜɌɒɑəəɧɕ ɛɚɗɔɘɚɜɠɔɓɘ ɛɚɗɔɚɜ-

ɏɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɜɔ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɞɌɖɒɑ ɛɜɔɎɚɐɔɞ ɖ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ 

ɚɤɔɍɖɌɘ. ȹɌɤɔ əɌɍɗɪɐɑəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ 

ɖɌɖ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɨɪ ɫɔɣəɔɖɚɎ, 

ɞɌɖ ɔ ɝ ɛɑɜɎɔɣəɚɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɛɌɞɚɗɚɏɔɑɕ, 

ɛɜɔ ɩɞɚɘ əɑɞ ɝɞɜɚɏɚ ɝɛɑɢɔɠɔɣəɧɡ ɛɜɔɓəɌɖɚɎ. 

Ȼɜɑɐɛɚɗɚɒɔɞɑɗɨəɧɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɓ 

ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗ Ɏɧ-

ɝɞɌɎɗɑə ɗɔɤɨ ɟ 41,7% ɍɚɗɨəɧɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

əɑɍɚɗɨɤɚɑ ɣɔɝɗɚ əɌɍɗɪɐɑəɔɕ əɑ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔ-

ɞɑɜɔɔ ɗɔɘɠɚɘɧ ɫɔɣəɔɖɚɎ. ȭɑɓɟɝɗɚɎəɚ, ɩɞɌ ɓɌ-

ɐɌɣɌ ɫɎɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɐɌɗɨəɑɕɤɑɏɚ ɔɓɟɣɑ-

əɔɫ. Ȯɘɑɝɞɑ ɝ ɞɑɘ ɛɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɧ-

ɎɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɌ ɐɗɫ 

ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ Ɏ ɫɔɣəɔɖɑ, ɐɔɝ-

ɝɑɘɔəɌɢɔɔ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ȹɁȷ.  

ȷɔɘɠɚɘɌ ɝ ɛɚɜɌɒɑəɔɑɘ ɫɔɣɖɌ, ɛɚ ɘəɑ-

əɔɪ ɘəɚɏɔɡ ɌɎɞɚɜɚɎ, ɚɞəɚɝɔɞɝɫ ɖ əɌɔɍɚɗɑɑ əɑ-

ɍɗɌɏɚɛɜɔɫɞəɚɘɟ ɎɌɜɔɌəɞɟ ɩɖɝɞɜɌəɚɐɌɗɨəɧɡ 

ȹɁȷ ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɜɌəəɑɕ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɔ 

ɛɚɜɌɒɑəɔɑɘ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ 

(ɂȹȽ) ɟ ɘɟɒɣɔə ɛɚɒɔɗɚɏɚ ɔ ɝɞɌɜɣɑɝɖɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ [19, 20]. ȹɌɘɔ ɍɧɗɚ Ɏɧɐɑɗɑəɚ ɐɗɫ ɌəɌɗɔɓɌ 

32 ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɫ ȹɁȷ ɝ ɛɚɜɌɒɑəɔɑɘ 

ɫɔɣɖɌ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 67 

Ñ 4,9ɗɑɞ (62-89 ɗɑɞ). Ȯɝɑ ɍɚɗɨəɧɑ ɚɍɜɌɥɌɗɔ 

ɎəɔɘɌəɔɑ əɌ ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɘɚɤɚəɖɔ ɔ 

ɒɌɗɚɎɌɗɔɝɨ əɌ ɞɫəɟɥɟɪ ɍɚɗɨ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ, 

ɟɝɔɗɔɎɌɪɥɟɪɝɫ ɛɜɔ ɡɚɐɨɍɑ. ȿ 29 ɍɚɗɨəɧɡ ɛɚ-

ɜɌɒɑəɔɑ ɫɔɣɖɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɔ ɛɑɜɎɔɣəɚɘ 

ɚɍɜɌɥɑəɔɔ, ɟ 3 ɛɌɢɔɑəɞɚɎ ɛɚɫɎɗɑəɔɑ ɟɓɗɌ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ ɜɑɢɔɐɔɎɑ ȹɁȷ. Ȼɜɔ ɖɗɔəɔɣɑ-

ɝɖɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ ɚɍɗɌɝɞɔ ɘɚɤɚəɖɔ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ Ɍɞɔɛɔɣəɧɑ ɛɌɗɨɛɔɜɟɑɘɧɑ ɚɍɜɌɓɚɎɌəɔɫ, 

Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɑɐɝɞɌɎɗɫɪɥɔɑ ɝɚɍɚɕ 

ɚɐɔəɚɣəɧɑ əɑɓəɌɣɔɞɑɗɨəɚ ɍɚɗɑɓəɑəəɧɑ ɛɗɚɞəɧɑ 

ɚɣɌɏɔ ɍɑɓ ɫɎəɚɕ ɏɔɛɑɜɑɘɔɔ ɖɚɒɔ əɌɐ əɔɘɔ. 

Ȭɝɔɘɘɑɞɜɔɫ ɔ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɚəɌɐ, ɔɡ 

əɑɜɚɎəɧɕ ɖɚəɞɟɜ, ɛɜɔɛɟɡɗɚɝɞɨ əɌ ɝɞɚɜɚəɑ ɛɚ-

ɜɌɒɑəɔɫ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɟ 23 (71,9%) ɍɚɗɨ-

əɧɡ (ȼɔɝ. 4, ȼɔɝ. 5). 

Ȼɜɔ ɩɞɚɘ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɚɐəɚɝɞɚɜɚə-

əɔɘɔ, ɟ 9 (28,1%) ɛɌɢɔɑəɞɚɎ ɔɓɘɑəɑəɔɫ ɍɧɗɔ 

ɐɎɟɡɝɞɚɜɚəəɔɘɔ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɛɚɝɗɑ 

ɚɜɡɩɖɞɚɘɔɔ. Ȯɝɑɏɚ ɒɑ ɚɛɑɜɌɢɔɔ ɍɧɗɔ Ɏɧɛɚɗəɑ-

əɧ ɟ 18 (56,2%) ɍɚɗɨəɧɡ. 

Ȯ-ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ  ɗɔɘɠɚɘɌ  ɍɧɗɌ  ɐɔɌ- 
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ȼɔɝ. 3.  ȿȳȴ.                                                                    

ɉɡɚɏɜɌɘɘɌ ɍɚɗɨəɚɕ Ʉ. ȴɓɘɑəɑəəɧɕ ɫɔɣəɔɖ ɛɜɔ ȹɁȷ. 

ȼɔɝ. 4.  ɉɡɚɏɜɌɘɘɌ  ɛɜɌɎɚɏɚ ɫɔɣɖɌ ɛɜɔ  ȹɁȷ.  
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ɏəɚɝɞɔɜɚɎɌəɌ  ɟ  26  (81,3%)  ɍɚɗɨəɧɡ,  ɍɑɜɖɔɞɞɚ 

ɛɚɐɚɍəɌɫ - ɟ 4 (12,5%) (ȼɔɝ. 6), ɠɚɗɗɔɖɟɗɫɜəɌɫ ð  

ɟ 2 (6,2%) ɛɌɢɔɑəɞɚɎ. 

Ȱɗɫ 29 ɛɑɜɎɔɣəɧɡ ɍɚɗɨəɧɡ ɝɞɌɐɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɖɌɖ I E ɝɞɌɐɔɫ  ɟ 18 

(62,1%) ɛɌɢɔɑəɞɚɎ, əɌ II E ɝɞɌɐɔɔ ð ɟ 4 (13,8%) 

ɍɚɗɨəɧɡ ɔ ɟ 7 ɛɌɢɔɑəɞɚɎ (24,1%) əɌ IV Ȭ ɝɞɌɐɔɔ, 

ɝ ɎɧɫɎɗɑəɔɑɘ  ɍɚɗɑɑ ɐɎɟɡ  ɩɖɝɞɜɌəɚɐɌɗɨəɧɡ  ɓɚə  

(ɘɫɏɖɔɑ ɞɖɌəɔ, ɖɚɝɞɔ, ɏɚɗɚɎəɚɕ ɘɚɓɏ, ɝɑɗɑɓɑəɖɌ, 

ɛɑɣɑəɨ) ɔɗɔ ɝ ɛɚɜɌɒɑəɔɑɘ ɚɞɐɌɗɑəəɧɡ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (əɌɐɖɗɪɣɔɣəɧɑ, ɛɌɜɌɌɚɜɞɌɗɨ-

əɧɑ, ɛɌɡɚɎɧɑ, ɛɚɐɎɓɐɚɤəɧɑ, ɘɑɓɑəɞɑɜɌɗɨəɧɑ). 

Ȼɜɔ ɚɍɜɌɥɑəɔɔ Ɏ ɛɚɗɔɖɗɔəɔɖɟ ɍɚɗɨɤɔəɝɞɎɚ 

ɛɌɢɔɑəɞɚɎ əɌɡɚɐɔɗɔɝɨ Ɏ ɚɞəɚɝɔɞɑɗɨəɚ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ (ECOG 0-1). ȬəɌɗɔɓ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗ, ɣɞɚ ɝɚəɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɚɜɌɒɑəɔɕ 

ɫɔɣɖɌ ɛɜɔ ȹɁȷ ɜɌɓəɚɚɍɜɌɓəɌ. Ȼɜɔ ɚɐəɚɝɞɚɜɚə-

əɑɘ ɛɚɜɌɒɑəɔɔ ɚɐəɚɏɚ ɔɓ ɫɔɣɑɖ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɚɐɔəɚɣəɚɑ ɚɐəɚɜɚɐəɚɑ ɏɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌ-

əɔɑ ɜɌɓɘɑɜɌɘɔ ɚɞ 2 ɐɚ 12 ɝɘ. Ȼɜɔ ɜɌɓɘɑɜɌɡ ɐɚ 

3 ɝɘ (3 əɌɍɗɪɐɑəɔɫ) ɛɜɚɝɗɑɒɔɎɌɗɌɝɨ əɑɔɓɘɑ-

əɑəəɌɫ ɞɖɌəɨ ɫɔɣɖɌ, ɖɚɞɚɜɌɫ ɔɘɑɗɌ ɏɚɘɚɏɑə-

əɟɪ, ɘɑɗɖɚɓɑɜəɔɝɞɟɪ ɝɞɜɟɖɞɟɜɟ ɝɜɑɐəɑɕ ɩɡɚ-

ɏɑəəɚɝɞɔ, Ɏ ɐɎɟɡ ɝɗɟɣɌɫɡ ɝ əɌɗɔɣɔɑɘ ɘɑɗɖɔɡ 

ɖɌɗɨɢɔəɌɞɚɎ. Ȯ 8 (IE ɝɞɌɐɔɫ) əɌɍɗɪɐɑəɔɫɡ ɚɛɟ-

ɡɚɗɨ ɜɌɝɛɚɗɌɏɌɗɌɝɨ ɛɚ ɓɌɐəɑɕ ɣɌɝɞɔ ɫɔɣɖɌ, Ɏ 12 

ɝɗɟɣɌɫɡ ɔɓ-ɓɌ ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɚɣɌɏɌ (ɍɚɗɑɑ 

5ɝɘ) ɍɧɗɚ ɝɗɚɒəɚ ɟɝɞɌəɚɎɔɞɨ ɑɏɚ ɗɚɖɌɗɔɓɌɢɔɪ. 

Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ ɚɍɜɌɓɚɎɌəɔɑ ɔɘɑɗɚ əɑɜɚɎəɧɕ 

ɖɚəɞɟɜ, ɍɑɝɛɚɜɫɐɚɣəɟɪ ɝɞɜɟɖɞɟɜɟ, ɩɡɚɝɔɏəɌɗ 

ɜɌɓɗɔɣəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ, ɛɌɜɑəɡɔɘɌ ɚɜɏɌəɌ əɑ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ. Ƚ ɛɚɘɚɥɨɪ ɢɎɑɞəɚɏɚ ɩəɑɜ-

ɏɑɞɔɣɑɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɛɑɜɔɠɑɜɔɣɑɝɖɌɫ ɔɗɔ ɝɘɑɤɌəəɌɫ 

ɏɔɛɑɜɎɌɝɖɟɗɫɜɔɓɌɢɔɫ. Ȼɜɔ ɚɐəɚɝɞɚɜɚəəɑɘ ɛɚ-

ɜɌɒɑəɔɔ ɫɔɣɖɌ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɟɎɑɗɔɣɑəəɧɑ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ Ɏ ɛɌɡɚɎɚɕ ɚɍɗɌɝɞɔ (əɌ ɝɞɚ-

ɜɚəɑ ɛɚɜɌɒɑəɔɫ) ɔ ɛɌɜɌɌɚɜɞɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɑ ɟɓɗɧ əɌ ɟɜɚɎəɑ L1-L4. ȼɌɓɘɑɜɧ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ ɍɧɗɔ ɚɞ 0,8 ɐɚ 2,3 ɝɘ, ɜɌɝɛɚɗɚ-

ɒɑəəɧɑ ɢɑɛɚɣɖɚɕ, ɚəɔ ɔɘɑɗɔ ɏɔɛɚɩɡɚɏɑəəɟɪ 

ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ. Ȼɜɔ ɍɔɚɛɝɔɔ ɛɌɡɚɎɚɕ 

ɏɜɟɛɛɧ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɚɗɟɣɑəɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɔɑ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ. Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ (IV ɝɞɌɐɔɫ) ɛɚɘɔɘɚ ɔɓɘɑ-

əɑəɔɕ Ɏ ɫɔɣɖɑ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɔɓɘɑəɑ-

əɔɫ Ɏ ɝɑɗɑɓɑəɖɑ Ɏ Ɏɔɐɑ ɑɑ ɐɔɠɠɟɓəɚɏɚ ɟɎɑɗɔɣɑ-

əɔɫ ɐɚ 17ɡ13,5 ɝɘ, Ɏ ɛɑɣɑəɔ -  əɑɝɖɚɗɨɖɚ ɏɔɛɚɩ-

ɡɚɏɑəəɧɡ ɚɣɌɏɚɎ ɐɚ 3,1 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ; ɟɎɑɗɔ-

ɣɑəəɧɑ ɛɌɜɌɌɚɜɞɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

əɌ ɟɜɚɎəɑ ɏɜɟɐəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɍɧɗɔ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ Ɏɔɐɑ ɛɌɖɑɞɌ ɟɓɗɚɎ 8ɡ4,2 ɝɘ. Ȯ 

ɐɎɟɡ ɐɜɟɏɔɡ əɌɍɗɪɐɑəɔɫɡ (IV Ȭ ɝɞɌɐɔɫ) ɩɖɝɞɜɌ-

ɞɑɝɞɔɖɟɗɫɜəɧɑ ɚɣɌɏɔ ɐɚ 3,8 ɝɘ əɌɡɚɐɔɗɔɝɨ Ɏ 

ɚɍɗɌɝɞɔ ɛɌɡɚɎɧɡ, ɛɚɐɎɓɐɚɤəɧɡ ɔ əɌɐɖɗɪɣɔɣ-

əɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, ɐɚɛɚɗəɔɞɑɗɨəɚ, ɛɜɔ 

ɛɚɘɚɥɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), ɟ ɞɜɑɡ 

ɛɌɢɔɑəɞɚɎ ɍɧɗɔ əɌɕɐɑəɧ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞɫɡ, Ɍ 

ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ - Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ. Ȯ ɞɜɑɡ 

əɌɍɗɪɐɑəɔɫɡ ɛɜɔ ɍɔɗɌɞɑɜɌɗɨəɚɘ ɛɚɜɌɒɑəɔɔ 

ɫɔɣɑɖ ɎɧɫɎɗɫɗɚɝɨ ɍɚɗɑɑ 3 ɟɓɗɚɎ. ȿ ɚɐəɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɛɚɘɔɘɚ ɐɎɟɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɏɚəɌɐɌɡ 

(6,5ɡ4,5 ɝɘ ɔ 3,8ɡ4,2 ɝɘ) ɚɍəɌɜɟɒɑəɌ ɔəɠɔɗɨ-

ɞɜɌɢɔɫ ɝɑɘɑəəɧɡ ɖɌəɌɞɔɖɚɎ ɔ ɟɎɑɗɔɣɑəəɧɑ ɛɌ-

ɡɚɎɧɑ ɔ əɌɐɖɗɪɣɔɣəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɚɞ 

2,3 ɝɘ ɐɚ 4,8 ɝɘ, ɛɜɔ ɛɟəɖɢɔɚəəɚɕ ɍɔɚɛɝɔɔ ɖɚ-

ɞɚɜɧɡ ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɐɔɌɏəɚɓ ɠɚɗɗɔɖɟɗɫɜəɚɕ 

ɗɔɘɠɚɘɧ. ȸɌɝɝɔɎəɚɑ ɐɎɟɡɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ 

(ɜɌɓɘɑɜɌɘɔ ɐɚ 12 ɝɘ) ɫɔɣɑɖ, ɝ ɚɣɌɏɌɘɔ Ɏ ɛɑɣɑəɔ 

(5,2ɡ3,8 ɝɘ), ɛɚɜɌɒɑəɔɑɘ əɌɐɖɗɪɣɔɣəɧɡ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɔ əɌɐɛɚɣɑɣəɔɖɚɎ ɚɍəɌɜɟɒɑəɚ 

ɛɜɔ ɍɑɜɖɔɞɞɚɛɚɐɚɍəɚɕ ɗɔɘɠɚɘɑ. Ȼɜɔ ɩɞɚɘ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɚ-

ɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɍɧɗɔ ɞɔɛɔɣəɧɘɔ ɔ ɛɜɑɐɛɚɗɚɒɔ-

ɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɍɧɗ ɛɚɝɞɌɎɗɑə ɛɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ ɛɚɜɌɒɑəɔɫ ɫɔɣɑɖ ɛɜɔ ȹɁȷ, ɛɚ əɌɤɔɘ 

ɐɌəəɧɘ, ɫɎɗɫɗɔɝɨ: ɏɔɛɚɩɡɚɏɑəəɧɕ ɚɣɌɏ ɝ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ, ɜɚɎəɧɘ ɖɚəɞɟɜɚɘ, ɎɧɜɌ-
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ȼɔɝ. 5.  ɉɡɚɏɜɌɘɘɌ   ɔɓɘɑəɑəəɚɏɚ  ɗɑɎɚɏɚ ɫɔɣɖɌ   

ɛɜɔ ȹɁȷ.. 

ȼɔɝ. 6.  ɉɡɚɏɜɌɘɘɌ  ɛɚɜɌɒɑəɔɫ  ɫɔɣɖɌ ɛɜɔ 

ɗɔɘɠɚɘɑ ȭɑɜɖɔɞɞɌ. 
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ɒɑəəɚɕ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɎɌɝɖɟɗɫɜɔɓɌɢɔɑɕ ɛɜɔ 

əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɔ ɍɑɝɛɚɜɫɐɚɣəɚɕ ɝɞɜɟɖɞɟ-

ɜɚɕ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ ɔ ɝɘɑɤɌəəɧɘ ɞɔɛɚɘ 

ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɛɜɔ ɜɌɓɘɑɜɌɡ ɍɚɗɑɑ 5 ɝɘ. ɉɡɚ-

ɏɜɌɠɔɣɑɝɖɚɑ ɚɞɚɍɜɌɒɑəɔɑ ɜɑɢɔɐɔɎɌ ɍɧɗɚ ɔɐɑə-

ɞɔɣəɚ ɖɌɜɞɔəɑ ɛɑɜɎɔɣəɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɚəɌɐ. 

ȴəɠɚɜɘɌɢɔɫ, ɛɚɗɟɣɑəəɌɫ ɛɜɔ ȿȳȴ, ɐɌɗɌ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɟɞɚɣəɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɝɛɑɢɔ-

ɠɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɔ ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌɞɔɞɨ 

Ɏɜɑɘɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɚɏɚ. 

Ȯ ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ əɌɔɗɟɣɤɔɘ ɝɛɚ-

ɝɚɍɚɘ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɜɏɌəɚɎ ɘɚɤɚəɖɔ ɫɎɗɫɑɞɝɫ 

ȿȳȾ, ɛɚɓɎɚɗɫɪɥɌɫ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔ 

ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ. ȹɑɔəɎɌɓɔɎəɚɝɞɨ, 

ɍɧɝɞɜɚɞɌ ɔ ɍɑɓɍɚɗɑɓəɑəəɚɝɞɨ ɛɚɗɟɣɑəɔɫ ɔəɠɚɜ-

ɘɌɢɔɔ ɜɌɓɜɑɤɌɪɞ ɎɜɌɣɟ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɗɪɍɚɑ Ɏɜɑɘɫ. ɂɎɑɞ-

əɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ ɛɚɘɚɏɌɑɞ 

ɟɞɚɣəɔɞɨ ɡɌɜɌɖɞɑɜ ɛɚɜɌɒɑəɔɫ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɎɌɒəɧɘ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

[12]. ȹɌɤ ɚɛɧɞ ɟɖɌɓɧɎɌɑɞ əɌ Ɏɚɓɘɚɒəɚɝɞɨ ɓɌ-

ɛɚɐɚɓɜɔɞɨ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɚɑ ɓɌɍɚɗɑɎɌəɔɑ 

ɟɒɑ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɚɏɚ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ, ɚɣɑɎɔɐəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌɓɜɌ-

ɍɚɞɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɛɜɔɓəɌɖɚɎ ȹɁȷ ɐɗɫ ɛɜɌ-

Ɏɔɗɨəɚɕ ɔ ɝɎɚɑɎɜɑɘɑəəɚɕ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ, 

ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɔ 

Ɏɚɓɘɚɒəɚɝɞɔ ɌɐɑɖɎɌɞəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ ɗɑɣɑ-

əɔɫ. 

 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1.  The Non- Hodgkinõs Lymphoma Classification Project. A Clini-

cal evaluation of the International Lymp homa Study Group cla s-

sification of non - Hodgkinõs Lymphoma. Blood.1997;89:3909 -

3918  

2.  ȻɚɐɐɟɍəɌɫ ȴ.Ȯ. // ȯɗɌɎɌ 35. ȹɑɡɚɐɒɔəɝɖɔɑ ɗɔɘɠɚɘɧ Ɏ 

ȶɗɔəɔɣɑɝɖɚɕ ɚəɖɚɏɑɘɌɞɚɗɚɏɔɔ ɛɚɐ ɜɑɐɌɖɢɔɑɕ ɛɜɚɠ. ȸ.Ȭ. 

ȮɚɗɖɚɎɚɕ. ȸɚɝɖɎɌ. ȸɑɐɔɢɔəɌ. 2007 ɏ. ɝɞɜ. 724 -770  

3.  Cheson BD, H orning SJ, Coiffier B.// Report of an intern a-

tional workshop to standardize response criteria for non -

Hodgkin's lymphomas. NCI Sponsored International Working 

Group./ J Clin Oncol. Apr 1999;17(4):1244  

4.  Kosari F., Daneshbod Y., Parwaresch R., et. al.// L ymph o-

mas of the genital tract: a study of 186 cases and review of 

liter ature.// Am. J. Surg. Pathol. 2006, Sep. 30(9):1202 -1203  

5.  Lago A.S., Robboy S.J. //Lymphoma of the Female genital 

tract - current status. //Int. J. Gynaecol. Pathol. - 2006 - 25:1 -

21.  

6.  Vang R., Medeiros L.J., Warnke R.A., et al. //Ovarian non -

Hodgkinõs lymphoma: a clinicopathologic study of eight primary 

cases // Mod. Pathol.ĭ 2001.ĭ 14(11).ĭ p. 1093-1099.  

7.  Lagrange JL, Ramaiolli A., et al.// Non -Hodgkin`s ly mphoma 

of the testis: a  retrospective study of 84 patients treated in the 

French anticancer centers. //Ann .Oncol. 12 (9): 1313 -1319, 

2001  

8.  Cheson B.D., Horning S.J., Coiffier B.//Report of an intern a-

tional workshop to standardize response criteria for non - Hodg-

kinõs lymphomas// NCI Sponsored International Working Group 

.//J. Clin. Oncol.. Apr. 1999:17(4): p.1244  

9.  Perlman S., Ben -Arie A., Feldberg E., et.al.// Non -Hodgkinõs 

lymphoma presenting as advanced ovarian cancer --a case r e-

port and review of literature // Int. J. Gynec ol. Cancer.ĭ 2005.ĭ 

15(3).ĭ P. 554-557.  

10.  Anand L., Stanley R. Lymphoma of the Female Genital 

Tract: Current Status. Lymphoma of the Female Genital Tract: 

Current Status. // International Journal of Gynecological P a-

thology. 25(1):1 -21, January 2006.  

11.  ɃɑɖɌɗɚɎɌ ȸ.Ȭ., ȳɟɑɎ Ȯ.ȸ.// ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔ-

ɖɌ Ɏ ɚəɖɚɏɔəɑɖɚɗɚɏɔɔ./ ȴɓɐ. ȼɟɝɝɖɔɕ ɎɜɌɣ. ȸɚɝɖɎɌ 2004, ɝɞɜ 

36-38.  

12 . ɄɚɗɚɡɚɎ Ȯ.ȹ., ȷɑɛɩɐɌɞɟ Ȼ.ȴ., ȭɟɡɌɜɖɔə ȭ.Ȯ. ,ɃɌɍɌə 

ȹ.ȹ.// ȰɔəɌɘɔɖɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɜɞɔəɧ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ 

ɞɌɓɌ ɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚɝɞɜɌəɝɎɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ 

ɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ 

ɒɑɗɑɓɧ./ ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɔ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ. 

2003 - ʈ 1 ɝɞɜ.18 -22.  

13.  Soh E., Berman L.H., Grant J.W. et.al.// Ultrasound -guided 

core-needle biobsy of testis for focal in determinate interatestic u-

lar lesions.// Eur. Radiol. -2008 - Dec. -18(12):p.2990 -2996  

14.  Vandervelde. C; Kamani, T; Varghese, A., et.al.// A study to 

evaluate the efficacy of image -guided core biopsy in the diagn o-

sis and management of lymphoma ð results in  103 bio psies. Eur 

J Radiol. 2007 (10) p.1016  

15.  Zucca E, Conconi A, Mughai T, et.al.// Patterns of ou tcome 

and prognostic factors in primary large -cell lymphoma of the 

testis in a survey by the International Extranodal Lymphoma 

Study Group: J Clin Oncol,  1, 21 (1), 20 -27, 2003  

16.  Molina A, Pezner RD. // Non -Hodgkin's lymphoma. In: 

Pazdur R, Coia LR, Hoskins WJ, Wagman LD, eds. Cancer Ma n-

agement: A Multidisciplinary Approach. 5th ed. Melville, NY: 

PRR, Inc; 2000:583 -618  

17.  Morris -Stiff G., Cheang P., Ke y S. et.al. // Does the surgeon 

still have a role to play in the diagnosis and manag ement of 

lymphomas? //World J Surg Oncol. 2008; (6), p.13  

18 . Ayhan A, Guvenal T, Salman MC et al. The role of cytoredu c-

tive surgery in nongenital cancers metastatic to th e ovaries. 

Gynecol Oncol 2005; 98(2): 235 ð41  

19 . Crawshaw J., Sohaib S.A. // Primary non -Hodgkin's ly m-

phoma of the ovaries: imaging findings. British Journal of Rad i-

ology (2007) 80, p. e155 -158  

20 .  Vitolo U., Ferreri A.J., Zucca E. // Primary testicular ly m-

phoma./ Crit .Rev. Oncol. Hematol., 2008, Feb. - 65(2): 183 -189  

21 . Darby S., Hancock B.W. // Localised non -Hodgkin`s ly m-

phoma of the testis: the Sheffield Lymphoma Group exper ience. 

//Int. J. Oncol., 2005 - 26 (4): 1093 -1099  

 

 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  43 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ɉɁȺȯȼȬɀȴɃȱȽȶȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȸȱȾȬȽȾȬȳȺȮ ȸȱȷȬȹȺȸɇ ȶȺȲȴ Ȯ  

ȺȭȷȬȽȾȴ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 
 

ȬɗɗɌɡɎɑɜɐɫə ȯ.Ƚ., ɃɑɖɌɗɚɎɌ ȸ.Ȭ. 

 
ɜɚɌəɌɗɔɓɔɜɚɎɌəɚ 20 əɌɍɗɪɐɑəɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɘɑɞɌɝɞɌɓɌɘɔ ɘɑɗɌəɚɘɧ ɖɚɒɔ Ɏ 

ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȿ 9 ɍɚɗɨəɧɡ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɛɚ ɚɐəɚɘɟ ɘɑɞɌɝɞɌ-

ɞɔɣɑɝɖɚɘɟ ɟɓɗɟ, ɟ 11 ð ɐɎɌ ɔ ɍɚɗɑɑ. ȿ 3 ɛɌɢɔɑəɞɚɖ ɘɧ əɌɍɗɪɐɌɗɔ ɘɑɞɌɝɞɌɓɧ, ɗɚ-

ɖɌɗɔɓɚɎɌɎɤɔɑɝɫ ɞɚɗɨɖɚ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɒɔ, ɟ 10 ð Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ, ɟ 12 

ð Ɏ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ; Ɏ 4 ɝɗɟɣɌɫɡ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɘɑɞɌɝɞɌɓɧ, ɔəɠɔɗɨɞɜɔɜɟɪ-

ɥɔɑ ɖɚɒɟ ɔ ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ, Ɏ 13 - Ɏ ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔ 

ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, Ɏ 7 ð Ɏ ɖɚɒɟ, ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔ ɞɖɌəɨ ɒɑɗɑɓɧ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɓɌɎɔɝɔɞ ɚɞ ɔɡ ɗɚɖɌɗɔ-

ɓɌɢɔɔ, ɚɐəɌɖɚ ɣɌɥɑ Ɏɝɑɏɚ ɚɛɟɡɚɗɨ ɔɘɑɑɞ ɚɖɜɟɏɗɟɪ ɠɚɜɘɟ, əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɝɚɗɔɐəɟɪ 

ɩɡɚɝɞɜɟɖɞɟɜɟ, ɛɚəɔɒɑəəɟɪ ɩɡɚɏɑəəɚɝɞɨ. Ȼɜɔ ɎɚɎɗɑɣɑəɔɔ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɘɑɞɌ-

ɝɞɌɓɧ ɣɌɝɞɚ ɔɘɑɪɞ ɝɚɗɔɐəɚ-ɖɔɝɞɚɓəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ. ȳɌ ɚɍɜɌɓɚɎɌəɔɑɘ əɑɜɑɐɖɚ əɌɍɗɪ-

ɐɌɑɞɝɫ ɩɠɠɑɖɞ ɐɚɜɝɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɖɗɔəɔɣɑɝɖɔ əɑɚɛɜɑɐɑɗɫɑɘɧɑ 

ɘɑɞɌɝɞɌɓɧ (55% əɌɍɗɪɐɑəɔɕ) ɔ ɟɞɚɣəɔɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɘɑɗɌəɚɘɧ ɖɚɒɔ. Ȯ 3 

(15%) əɌɍɗɪɐɑəɔɫɡ ɎɧɫɎɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɍɧɗɔ ɑɐɔəɝɞɎɑəəɧɘ ɛɜɚɫɎɗɑəɔɑɘ ɍɚɗɑɓəɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɑɗɌəɚɘɌ, ɘɑɞɌɝɞɌɓ, ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ, ɩɡɚɏɜɌɠɔɫ. 

 

ULTRASOUND DIAGNOSIS OF MALIGNANT MELANOMA METASTASES  

TO THE BREAST 

 

Allakhverdyan G. S., Chekalova M. A. 
 

cases of melanoma metastases to the breast have been analyzed. We observed 

the metastases that localized in the skin projection in 3 cases, in hypodermic 

adipose ti ssue ð in 10, in the breast tissue ð in 12. The metastases infiltrated 

skin and hypodermic adipose tissue in 4 cases; hypodermic adipose tissue and breast ti ssue 

ð in 1 3; skin, hypodermic adipose tissue and breast tissue - in 7. The ultrasound pattern of 

metastases may vary depending on localization.  

However more often a tumor has round shape, rough contours, solid echostructure, 

lowered echogenicity. When the tissue of mammary gland is involved, the structure may o f-

ten have cystic -solid structure. Dorsal enhancement effect is observed quite often. Ultr a-

sound allowed us to reveal metastases which were not determined clinically (55% of cases) 

and to specify melanoma stage.  In 3 cases (15% of cases) the revealed metastases were the 

only sign of the disease.   

 
Keywords: melanoma, metastasis, breast, ultrasound diagnosis.  
 
 
 

 

ɞɚɜɔɣəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ 

ɫɎɗɫɪɞɝɫ ɜɑɐɖɔɘ ɛɜɚɫɎɗɑəɔɑɘ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, ɛɑɜɎɔɣəɚ ɗɚɖɌɗɔɓɟ-

ɪɥɔɡɝɫ əɑ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. 

ȸɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɚɛɟɡɚɗɔ ɛɜɔ ɍɔɚɛɝɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ  

 

ɒɑɗɑɓɧ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɞɚɗɨɖɚ Ɏ 0,5-6,6  % 

ɝɗɟɣɌɑɎ [1-8]. ȳəɌɣɔɞɑɗɨəɚ ɣɌɥɑ ɘɑɞɌɝɞɌɞɔɣɑ-

ɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɜɌɓɎɔɎɌɪɞ-

ɝɫ ɟ ɒɑəɥɔə [3, 7-10]. Ȼɜɚɏəɚɓ ɛɜɔ ɘɑɞɌɝɞɌɓɌɡ 

Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɓɌɎɔɝɔɞ ɚɞ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɞɔɛɌ ɚɛɟɡɚɗɔ ɔ ɡɟɒɑ Ɏɝɑɏɚ ɛɜɔ ɖɌɜɢɔəɚɘɑ ɔ ɘɑ 
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ɗɌəɚɘɑ [3, 9]. 

Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ [1, 9] ɟ ɍɚɗɨɤɔə-

ɝɞɎɌ ɛɌɢɔɑəɞɚɖ ɝ ɘɑɞɌɝɞɌɓɌɘɔ ɘɑɗɌəɚɘɧ ɖɚɒɔ 

ɔɓɘɑəɑəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɎɧɫɎɗɫɪɞɝɫ ɣɑ-

ɜɑɓ 2-3 ɏɚɐɌ ɛɚɝɗɑ ɎɧɫɎɗɑəɔɫ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚ-

ɗɔ. Ȼɜɔ ɜɌɓɎɔɞɔɔ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ 

ɚɞɘɑɣɌɑɞɝɫ ɍɧɝɞɜɚɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɓɌɍɚɗɑ-

ɎɌəɔɫ. Ƚɜɑɐəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ 

əɑ ɛɜɑɎɧɤɌɑɞ 1 ɏɚɐ [3, 9-11].  

ȴɓɎɑɝɞəɚ, ɣɞɚ ɗɑɣɑəɔɑ ɛɜɔ ɘɑɗɌəɚɘɑ ɖɚ-

ɒɔ əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɛɜɔ ɝɚɚɞɎɑɞɝɞɎɔɔ 

ɛɜɚɎɚɐɔɘɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ 

[12]. ȮɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ 

ɐɚɝɞɚɎɑɜəɌɫ ɚɢɑəɖɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɍɚɗɑɓ-

əɔ ɔ ɜɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɘɑɞɌɝɞɌɓɚɎ. Ȯ ɝɎɫɓɔ ɝ 

ɩɞɔɘ ɚɣɑɎɔɐəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɝɚɎɑɜɤɑəɝɞɎɚɎɌ-

əɔɫ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɣɞɚ ɔ ɫɎɔɗɚɝɨ ɢɑɗɨɪ 

ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌɘɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 20 əɌɍɗɪɐɑəɔɕ 

ɝ ɘɑɞɌɝɞɌɓɌɘɔ ɘɑɗɌəɚɘɧ ɖɚɒɔ Ɏ ɚɍɗɌɝɞɔ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ 

ɒɑəɥɔəɧ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 19 ɗɑɞ ɐɚ 81 ɏɚɐɌ, əɌɡɚ-

ɐɔɎɤɔɑɝɫ əɌ ɚɍɝɗɑɐɚɎɌəɔɔ ɔ ɗɑɣɑəɔɔ Ɏ ɛɚɗɔ-

ɖɗɔəɔɖɑ ȯȿ ȼȺȹɂ ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ ȼȬȸȹ ɝ 

1997 ɛɚ 2011 ɏɏ. 

ȻɑɜɎɔɣəɌɫ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ əɌ 

ɖɚɒɑ ɛɑɜɑɐəɑɕ ɏɜɟɐəɚɕ ɝɞɑəɖɔ ɟ 7 ɛɌɢɔɑəɞɚɖ (Ɏ 

ɞɚɘ ɣɔɝɗɑ ɟ 2 ɍɚɗɨəɧɡ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ), ɝɛɔəɧ ð 9, ɏɚɗɑəɔ ð  2, ɫɏɚɐɔɣəɚɕ ɚɍɗɌɝɞɔ ð 

1, ɛɗɑɣɌ ð 1. ȾɚɗɥɔəɌ ɛɑɜɎɔɣəɚɕ ɘɑɗɌəɚɘɧ ɖɚ-

ɒɔ ɛɚ Breslow ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 2,3 ɘɘ ɐɚ 17,0 

ɘɘ (ɘɑɐɔɌəɌ 3,2 ɘɘ), ɟɜɚɎɑəɨ ɔəɎɌɓɔɔ ɛɚ Clark  

ɚɞ III ɐɚ V. 

Ȯɜɑɘɫ ɘɑɒɐɟ ɐɔɌɏəɚɝɞɔɜɚɎɌəɔɑɘ ɛɑɜ-

Ɏɔɣəɚɕ ɘɑɗɌəɚɘɧ ɔ ɎɧɫɎɗɑəɔɑɘ ɘɑɞɌɝɞɌɓɚɎ Ɏ 

ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɎɌɜɨɔɜɚɎɌɗɚ ɚɞ 4 ɐɚ 

79 ɘɑɝɫɢɑɎ (ɘɑɐɔɌəɌ 44 ɘɑɝɫɢɑɎ). Ȯ 3 ɝɗɟɣɌɫɡ 

ɚɍɜɌɓɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɫɗɔ ɝɚɍɚɕ ɘɑɝɞəɧɕ ɜɑ-

ɢɔɐɔɎ ɘɑɗɌəɚɘɧ ɖɚɒɔ, Ɏ 5 ð ɞɜɌəɓɔɞɚɜəɧɕ ɔ Ɏ 

12 ð ɚɞɐɌɗɑəəɧɕ ɘɑɞɌɝɞɌɓɧ. ȿ 9 ɍɚɗɨəɧɡ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɗɚɝɨ ɛɚ ɚɐəɚɘɟ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɘɟ ɟɓɗɟ, 

ɟ 11 ð ɐɎɌ ɔ ɍɚɗɑɑ. Ȯɝɑ ɘɑɞɌɝɞɌɓɧ Ɏɑɜɔɠɔɢɔɜɚ-

ɎɌəɧ ɛɚɝɜɑɐɝɞɎɚɘ ɢɔɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɟəɖɞɌɞɌ ɔɗɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɑ-

əɧ əɌ ɌɛɛɌɜɌɞɌɡ Sonoline Adara (Siemens, ȯɑɜ-

ɘɌəɔɫ), Aplio (Toshiba, ɋɛɚəɔɫ), Logic 7 (General 

Electric, ȽɄȬ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɗɔəɑɕəɧɡ ɐɌɞ-

ɣɔɖɚɎ ɝ ɛɑɜɑɘɑəəɚɕ ɣɌɝɞɚɞɚɕ ɚɞ 7 ɐɚ 13 ȸȯɢ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɞɘɑɣɑəɌ ɎɌɜɔɌɍɑɗɨəɚɝɞɨ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɕ ɖɌɜɞɔəɧ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɚɏɚ, 

ɖɌɖɔɑ ɞɖɌəɔ ɎɚɎɗɑɣɑəɧ Ɏ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ  

(ɖɚɒɌ, ɛɚɐɖɚɒəɌɫ ɒɔɜɚɎɌɫ ɖɗɑɞɣɌɞɖɌ, ɞɖɌəɨ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ), ɔɗɔ ɒɑ ɔɘɑɑɞ ɘɑɝɞɚ ɛɜɚɜɌɝ-

ɞɌəɔɑ ɐɎɟɡ ɗɔɍɚ Ɏɝɑɡ ɟɖɌɓɌəəɧɡ ɞɖɌəɑɕ. 

ȿ 3 ɛɌɢɔɑəɞɚɖ ɘɧ əɌɍɗɪɐɌɗɔ ɘɑɞɌɝɞɌɓɧ, 

ɗɚɖɌɗɔɓɚɎɌɎɤɔɑɝɫ ɞɚɗɨɖɚ Ɏ ɛɜɚɑɖɢɔɔ ɖɚɒɔ, ɟ 

10 ð Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ, ɟ 12 ð Ɏ 

ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ 4 ɝɗɟɣɌɫɡ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɗɔɝɨ ɘɑɞɌɝɞɌɓɧ, ɔəɠɔɗɨɞɜɔɜɟɪɥɔɑ ɖɚɒɟ 

ɔ ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ, Ɏ 13 ð ɛɚɐ-

ɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔ ɞɖɌəɨ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ, Ɏ 7 ð ɖɚɒɟ, ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞ-

ɣɌɞɖɟ ɔ ɞɖɌəɨ ɒɑɗɑɓɧ. Ȯəɟɞɜɔɖɚɒəɧɑ ɘɑɞɌɝɞɌ-

ɓɧ ɔɘɑɗɔ əɑɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ (0,5ɡ0,3 ɝɘ, 

1,0ɡ0,5 ɝɘ ɔ 0,7ɡ0,4 ɝɘ) ɔ ɎɑɜɑɞɑəɚɚɍɜɌɓəɟɪ 

ɠɚɜɘɟ, əɑɣɑɞɖɔɑ ɏɜɌəɔɢɧ. ȶɚəɞɟɜɧ ɚɣɌɏɚɎ ɍɧ-

ɗɔ ɜɚɎəɧɘɔ, ɩɡɚɝɞɜɟɖɞɟɜɌ ɝɚɗɔɐəɚɕ, ɐɚɝɞɌɞɚɣ-

əɚ ɚɐəɚɜɚɐəɚɕ, ɩɡɚɏɑəəɚɝɞɨ ɛɚəɔɒɑəɌ (ȼɔɝ. 1). 

 

ȼɔɝ. 1.  ɉɡɚɏɜɌɘɘɌ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ. 

ȻɌɢɔɑəɞɖɌ ɝ ɐɔɌɏəɚɓɚɘ ɘɑɗɌəɚɘɌ ɖɚɒɔ ɝɛɔəɧ. Ȯ 

ɛɜɚɑɖɢɔɔ ɖɚɒɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɐəɚɜɚɐəɚɑ, ɏɔ-

ɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɎɑɜɑɞɑəɚɚɍɜɌɓəɚɕ 

ɠɚɜɘɧ. 

 

ȼɔɝ. 2.  ɉɡɚɏɜɌɘɘɌ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȻɌɢɔɑəɞɖɌ ɝ ɐɔɌɏəɚɓɚɘ ɘɑɗɌəɚɘɌ ɖɚɒɔ ɛɚɫɝəɔɣəɚɕ 

ɚɍɗɌɝɞɔ. Ȯ ɛɜɚɑɖɢɔɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɐəɚɜɚɐəɚɑ, ɏɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ. ȺɞɘɑɣɌɑɞɝɫ əɌɗɔɣɔɑ 

ɩɠɠɑɖɞɌ ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. 
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ȸɑɞɌɝɞɌɓɧ Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞ-

ɣɌɞɖɑ ɐɚɝɞɔɏɌɗɔ ɚɞ 0,3 ɝɘ ɐɚ 3,2 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ, 

ɔɘɑɗɔ ɚɖɜɟɏɗɟɪ ɔɗɔ ɚɎɌɗɨəɟɪ ɠɚɜɘɟ. ȶɚəɞɟɜɧ 

ɚɣɌɏɚɎ ɍɧɗɔ ɠɑɝɞɚəɣɌɞɧɑ, ɏɜɌəɔɢɧ  əɑɣɑɞɖɔɑ (3 

əɌɍɗɪɐɑəɔɫ) ɔɗɔ ɣɑɞɖɔɑ (7 əɌɍɗɪɐɑəɔɕ). 

ɉɡɚɝɞɜɟɖɞɟɜɌ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɑ ɍɧɗɌ ɐɚɝɞɌɞɚɣəɚ ɚɐəɚɜɚɐəɚɕ, ɏɔɛɚɩ-

ɡɚɏɑəəɚɕ. ȺɞɘɑɣɌɗɝɫ ɩɠɠɑɖɞ ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎ-

ɐɚɟɝɔɗɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. Ȯ 3-ɡ əɌɍɗɪɐɑəɔɫɡ ɛɚ 

ɛɑɜɔɠɑɜɔɔ ɚɍɜɌɓɚɎɌəɔɫ əɑɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɗɝɫ ɚɍɚɐɚɖ (ɚɜɑɚɗ) ɜɌɎəɚɘɑɜəɚɕ ɔɗɔ əɑɜɌɎəɚ-

ɘɑɜəɚɕ ɞɚɗɥɔəɧ ɚɞ 0,3 ɝɘ ɐɚ 1,0 ɝɘ, ɝɜɑɐəɑɕ 

ɔɗɔ Ɏɧɝɚɖɚɕ ɩɡɚɏɑəəɚɝɞɔ ɝ ɍɚɖɚɎɧɘɔ ɞɑəɫɘɔ 

(ȼɔɝ. 2). 

Ȼɜɔ  ɔəɠɔɗɨɞɜɌɢɔɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ ɔ ɖɚɒɔ ɚɛɟɡɚɗɑɎɧɑ ɟɓɗɧ ɔɘɑɗɔ ɜɌɓ-

ɘɑɜɧ ɚɞ 0,6ɡ0,5 ɝɘ ɐɚ 1,7ɡ1,4 ɝɘ, ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɖɌɖ ɚɍɜɌɓɚɎɌəɔɫ, ɝɚɝɞɚɫɥɔɑ ɔɓ ɐɎɟɡ ɖɚɘɛɚəɑə-

ɞɚɎ, ɜɌɓɗɔɣɌɪɥɔɡɝɫ ɛɚ ɩɡɚɏɑəəɚɝɞɔ. ȿɓɗɧ ɔɘɑ-

ɗɔ əɑɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ, əɑɣɑɞɖɔɑ ɏɜɌəɔɢɧ, 

əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, ɝɚɗɔɐəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ.  

ȼɌɓɘɑɜɧ  ɚɛɟɡɚɗɑɎɧɡ ɟɓɗɚɎ, ɗɚɖɌɗɔɓɚ-

ɎɌɎɤɔɡɝɫ Ɏ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɎɌɜɨɔɜɚ-

ɎɌɗɔ ɚɞ 0,6 ɝɘ ɐɚ 3,8 ɝɘ. ȸɑɞɌɝɞɌɓɧ ɔɘɑɗɔ 

ɚɖɜɟɏɗɟɪ ɔɗɔ əɑɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ. Ȼɜɔ əɑ-

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɌɡ ɚɛɟɡɚɗɨ əɑɣɑɞɖɚ ɚɞɏɜɌəɔɣɔ-

ɎɌɗɌɝɨ ɚɞ ɞɖɌəɔ ɒɑɗɑɓɧ, ɛɜɔ ɍɚɗɨɤɔɡ ð ɏɜɌəɔ-

ɢɧ ɛɜɚɝɗɑɒɔɎɌɗɔɝɨ ɣɑɞɖɚ. ȶɚəɞɟɜɧ ɚɣɌɏɚɎ ɍɧ-

ɗɔ ɠɑɝɞɚəɣɌɞɧɑ ɔɗɔ ɍɟɏɜɔɝɞɧɑ. ɉɡɚɝɞɜɟɖɞɟɜɌ 

ɘɑɞɌɝɞɌɓɚɎ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɍɧɗɌ ɝɚɗɔɐəɌɫ 

ɔɗɔ ɝɚɗɔɐəɚ-ɖɔɝɞɚɓəɌɫ, ɩɡɚɏɑəəɚɝɞɨ ɝɚɗɔɐəɚɏɚ 

ɖɚɘɛɚəɑəɞɌ əɔɓɖɌɫ. Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɑəɔɫɡ ɚɞɘɑ-

ɣɌɗɝɫ ɩɠɠɑɖɞ ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɌ, Ɏ 5 ɝɗɟɣɌɫɡ ɚɛɜɑɐɑɗɫɗɔɝɨ ɍɚɖɚɎɧɑ ɞɑ-

əɔ (ȼɔɝ. 3). 

ȸɑɞɌɝɞɌɓɧ, ɔəɠɔɗɨɞɜɔɜɟɪɥɔɑ ɖɚɒɟ, 

ɛɚɐɖɚɒəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔ ɞɖɌəɨ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ, ɔɘɑɗɔ ɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ (ɐɚ 5,2ɡ2,3 

ɝɘ), əɑɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ, əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ, 

ɣɑɞɖɔɑ (5 əɌɍɗɪɐɑəɔɕ) ɔɗɔ əɑɣɑɞɖɔɑ (2 əɌɍɗɪ-

ɐɑəɔɫ) ɏɜɌəɔɢɧ. ɉɡɚɝɞɜɟɖɞɟɜɌ ɟɓɗɚɎ ɍɧɗɌ əɑɚɐ-

əɚɜɚɐəɌɫ, ɝɚɗɔɐəɚ-ɖɔɝɞɚɓəɌɫ, ɩɡɚɏɑəəɚɝɞɨ ɝɚ-

ɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ əɔɓɖɌɫ. Ȯɚ Ɏɝɑɡ əɌɍɗɪɐɑ-

əɔɫɡ ɚɞɘɑɣɌɗɝɫ ɩɠɠɑɖɞ ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔ-

ɗɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. 

ȸɑɞɌɝɞɌɓɧ, ɛɜɚɜɌɝɞɌɪɥɔɑ ɛɚɐɖɚɒəɟɪ 

ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ ɔ ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɐɚɝɞɔɏɌɗɔ ɚɞ 1,7 ɝɘ ɐɚ 4,5 ɝɘ. ɀɚɜɘɌ ɟɓɗɚɎ ɍɧɗɌ 

əɑɛɜɌɎɔɗɨəɌɫ, ɏɜɌəɔɢɧ ɣɑɞɖɔɑ, ɖɚəɞɟɜɧ əɑ-

ɜɚɎəɧɑ. ɉɡɚɝɞɜɟɖɞɟɜɌ ɘɑɞɌɝɞɌɓɚɎ ɍɧɗɌ ɚɐəɚ-

ɜɚɐəɌɫ, ɝɚɗɔɐəɌɫ ɔɗɔ əɑɚɐəɚɜɚɐəɌɫ, ɝɚɗɔɐəɚ-

ɖɔɝɞɚɓəɌɫ. Ȯ 7 əɌɍɗɪɐɑəɔɫɡ ɚɞɘɑɣɌɗɝɫ ɩɠɠɑɖɞ 

ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɌ. 

ȿ 11 (55%) ɍɚɗɨəɧɡ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɚɛɟɡɚɗɑɎɧɑ ɚɍɜɌ-

ɓɚɎɌəɔɫ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ, ɖɚɞɚɜɧɑ əɑ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɖɗɔəɔɣɑɝɖɔ, ɟ 2 ɛɌɢɔɑəɞɚɖ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɘ ɘɑɞɚɐɚɘ ɟɝɞɌəɚɎɗɑəɚ ɛɑɜɎɚɑ ɛɜɚɏɜɑɝɝɔɜɚ-

ɎɌəɔɑ ɘɑɗɌəɚɘɧ ɖɚɒɔ ɛɚɝɗɑ ɔɝɝɑɣɑəɔɫ ɛɑɜɎɔɣ-

əɚɕ ɚɛɟɡɚɗɔ. ȿ 16 (80%) ɍɚɗɨəɧɡ ɝ ɟɒɑ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəəɧɘɔ ɘɑɞɌɝɞɌɓɌɘɔ ɐɜɟɏɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ɟɞɚɣəɑəɌ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɍɚɗɑɓəɔ, 

ɛɜɔɣɑɘ ɟ 6 ɛɌɢɔɑəɞɚɖ ɘɑɞɌɝɞɌɓɧ Ɏ ɚɍɗɌɝɞɔ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɎɧɫɎɗɑəɧ ɎɛɑɜɎɧɑ ɛɜɔ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȸɑɞɌɝɞɌɓɧ ɘɑɗɌəɚɘɧ ɖɚɒɔ Ɏ ɚɍɗɌɝɞɔ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɘɚɏɟɞ ɗɚɖɌɗɔɓɚɎɌɞɨɝɫ Ɏ ɖɚɒɑ, 

ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ɔ ɝɚɍɝɞɎɑəəɚ 

ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɘɑɞɌɝɞɌɓɚɎ ɎɌɜɔɌɍɑɗɨəɌ. 

Ⱥɛɟɡɚɗɨ ɣɌɥɑ ɔɘɑɑɞ ɚɖɜɟɏɗɟɪ ɠɚɜɘɟ, əɑɜɚɎəɧɑ 

ɖɚəɞɟɜɧ, ɝɚɗɔɐəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ (ɛɜɔ ɎɚɎɗɑɣɑ-

əɔɔ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ð ɝɚɗɔɐəɚ-

ɖɔɝɞɚɓəɟɪ ɩɡɚɝɞɜɟɖɞɟɜɟ), ɛɚəɔɒɑəəɟɪ ɩɡɚɏɑə-

əɚɝɞɨ. ȳɌ ɚɍɜɌɓɚɎɌəɔɑɘ əɑɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ 

ɩɠɠɑɖɞ ɐɚɜɝɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨɞɜɌɓɎɟ-

ɖɌ. 

Ȼɚ ɐɌəəɧɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚ-

ɜɧɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɔɡ ɌɎɞɚ-

ɜɚɎ [1, 9], ɘɑɞɌɝɞɌɓɧ ɘɑɗɌəɚɘɧ ɖɚɒɔ Ɏ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɑ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɖ ɎɧɫɎɗɑəɧ 

ɛɚɝɗɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ, ɞɚ ɑɝɞɨ ɛɜɔ ɟɒɑ ɟɝɞɌəɚɎɗɑəəɚɕ ɘɑɗɌ-

əɚɘɑ ɖɚɒɔ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɔɓɘɑəɑəɔɕ Ɏ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɝɎɫ-

ɓɌəɌ ɝ ɚɛɜɑɐɑɗɑəəɧɘɔ ɞɜɟɐəɚɝɞɫɘɔ. ȿɗɨɞɜɌɓɎɟ-

ɖɚɎɟɪ ɖɌɜɞɔəɟ, ɌəɌɗɚɏɔɣəɟɪ ɚɛɔɝɌəəɚɕ Ɏɧɤɑ, 

ɘɚɏɟɞ ɔɘɑɞɨ ɖɌɖ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔɓɘɑəɑəɔɫ 

(Ɍɞɔɛɔɣəɧɑ ɖɔɝɞɧ, Ɍɍɝɢɑɝɝɧ ɔ ɐɜ.), ɞɌɖ ɔ ɜɌɓ-

ɗɔɣəɧɑ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ [13]. ȰɌəəɧɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɝɑɏɐɌ ɝɗɑɐɟɑɞ ɝɚɛɚɝɞɌɎɗɫɞɨ ɝ ɜɑ-

 

ȼɔɝ. 3.  ɉɡɚɏɜɌɘɘɌ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ. 

ȻɌɢɔɑəɞɖɌ ɝ ɐɔɌɏəɚɓɚɘ ɘɑɗɌəɚɘɌ ɖɚɒɔ ɛɚɫɝ-

əɔɣəɚɕ ɚɍɗɌɝɞɔ. Ȯ ɛɜɚɑɖɢɔɔ ɞɖɌəɔ ɒɑɗɑɓɧ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, ɝɚ-

ɗɔɐəɚ-ɖɔɝɞɚɓəɚɕ ɩɡɚɝɞɜɟɖɞɟɜɧ. ȺɞɘɑɣɌɑɞɝɫ əɌɗɔ-

ɣɔɑ ɩɠɠɑɖɞɌ ɐɔɝɞɌɗɨəɚɏɚ ɛɝɑɎɐɚɟɝɔɗɑəɔɫ ɟɗɨ-

ɞɜɌɓɎɟɖɌ ɔ ɍɚɖɚɎɧɡ ɞɑəɑɕ. 
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ɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, ɔɡ 

ɚɍɫɓɌɞɑɗɨəɚ ɐɚɛɚɗəɫɞɨ ɍɔɚɛɝɔɑɕ ɝ ɛɚɝɗɑɐɟɪ-

ɥɔɘ ɢɔɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɛɚɗɟɣɑə-

əɚɏɚ ɘɌɞɑɜɔɌɗɌ. 

ȬəɌɗɔɓɔɜɟɑɘɧɑ əɌɘɔ əɌɍɗɪɐɑəɔɫ ɚɞəɚ-

ɝɫɞɝɫ ɖ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɕ ɘɑɗɌəɚɘɑ ɖɚɒɔ, ɛɜɔ 

ɖɚɞɚɜɚɕ, ɖɌɖ ɍɧɗɚ ɟɖɌɓɌəɚ Ɏɧɤɑ,  ɝɜɑɐəɫɫ Ɏɧ-

ɒɔɎɌɑɘɚɝɞɨ əɑ ɛɜɑɎɧɤɌɑɞ 1 ɏɚɐɌ [3, 9ð11]. Ȼɜɔ 

ɩɞɚɘ Ɏ ɝɗɟɣɌɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɠɚɜɘ ɍɚɗɑɓəɔ 

ɎɧɫɎɗɑəɔɑ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ ɝɟɥɑɝɞɎɑəəɚ əɑ ɛɚɎɗɔɫɗɚ əɌ ɞɌɖɞɔɖɟ ɗɑɣɑ-

əɔɫ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɖɌɖ ɛɚɖɌɓɌɗɔ əɌɤɔ əɌɍɗɪ-

ɐɑəɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ 

ɎɧɫɎɔɞɨ ɖɗɔəɔɣɑɝɖɔ əɑɚɛɜɑɐɑɗɫɑɘɧɑ ɘɑɞɌɝɞɌ-

ɓɧ (55% əɌɍɗɪɐɑəɔɕ) ɔ ɟɞɚɣəɔɞɨ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɘɑɗɌəɚɘɧ ɖɚɒɔ. Ȯ 3 (15%) əɌɍɗɪɐɑ-

əɔɫɡ ɎɧɫɎɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɍɧɗɔ ɑɐɔəɝɞɎɑə-

əɧɘ ɛɜɚɫɎɗɑəɔɑɘ ɍɚɗɑɓəɔ. 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɚɍɗɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɟ ɍɚɗɨəɧɡ ɘɑɗɌ-

əɚɘɚɕ ɖɚɒɔ ɛɚɓɎɚɗɫɑɞ ɝɎɚɑɎɜɑɘɑəəɚ ɎɧɫɎɔɞɨ 

ɘɑɞɌɝɞɌɓɧ ɔ, ɝ ɟɣɑɞɚɘ Ɏɝɑɏɚ ɖɚɘɛɗɑɖɝɌ ɐɌəəɧɡ, 

ɚɛɜɑɐɑɗɔɞɨ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɖɌɓɌəɔɫ ɖ 

ɛɜɚɎɑɐɑəɔɪ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, 

ɡɔɘɔɚɞɑɜɌɛɔɔ, ɔɘɘɟəɚɞɑɜɌɛɔɔ ɔɗɔ ɔəɚɏɚ ɎɔɐɌ 

ɗɑɣɑəɔɫ. 
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ɑɞɚɐ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ ɜɌɓɜɌɍɚɞɌə ɐɗɫ ɚɛɑɜɌɞɔɎəɚɕ ɚɢɑəɖɔ 

ɠɟəɖɢɔɚ-əɌɗɨəɧɡ ɜɑɓɑɜɎɚɎ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ ɜɔɝɖɌ ɛɚɣɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȶɚɘɛɗɑɖɝəɌɫ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɫ ɞɜɑɍɟɑɞ ɛɜɔɘɑəɑəɔɫ 2-ɐɑɞɑɖɞɚɜəɚɕ ɖɌɘɑɜɧ ɐɗɫ 

ɔɓɟɣɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɚɜɏɌəɔɓɘɌ ɚɐəɚɎɜɑɘɑəəɚ Ɏ 2 

ɛɜɚɑɖɢɔɫɡ ð ɓɌɐəɑɕ ɔ ɛɑɜɑɐəɑɕ. ȴɓɘɑɜɔɞɑɗɨəɧɕ ɛɜɚɞɚɖɚɗ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝɚɝɞɚɔɞ ɔɓ 21 ɘɔəɟɞɧ ɍɌɓɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (1 ɘɔəɟɞɌ ð ɌəɏɔɚɠɌɓɌ ɛɚɝɗɑ ɎɎɑ-

ɐɑəɔɫ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ) ɔ ɚɞɝɜɚɣɑəəɚɏɚ 3-ɘɔəɟɞəɚɏɚ ɔɗɔ 21-ɘɔəɟɞəɚɏɚ ɐɚɝɘɚɞɜɌ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɟɝɞɚɕɣɔɎɧɡ əɌɜɟɤɑəɔɕ ɟɜɚɐɔəɌɘɔɖɔ.  

ȸɧ ɔɝɛɚɗɨɓɟɑɘ 99m Tc-ɞɑɡəɑɠɚɜ, ɚɍɗɌɐɌɪɥɔɕ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. 
99mTc-ɞɑɡəɑɠɚɜ ɎɧɎɚɐɔɞɝɫ ɔɓ ɖɜɚɎɔ ɛɚɣɖɌɘɔ Ɏ 3 ɜɌɓɌ ɍɧɝɞɜɑɑ, ɣɑɘ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɕ 
99mTc-DTPA, ɔɘɑɫ ɝɡɚɐəɟɪ ɝ əɔɘ ɏɑɘɚ- ɔ ɟɜɚɐɔəɌɘɔɖɟ. Ȼɜɔɘɑəɫɑɘ ɞɌɖɒɑ ɞɟɍɟɗɚɞɜɚɛ-

əɧɕ 99mTc-ɞɑɡəɑɘɌɏ.  

Ȯɧɝɚɖɔɑ ɖɚɘɛɑəɝɌɢɔɚəəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɣɑɖ ɍɌɓɔɜɟɪɞɝɫ əɌ ɘɑɡɌəɔɓɘɌɡ ɛɚɐ-

ɐɑɜɒɌəɔɫ ɖɗɟɍɚɣɖɚɎɚ-ɖɌəɌɗɨɢɑɎɚɏɚ ɜɌɎəɚɎɑɝɔɫ. Ȼɜɔ ɛɚɣɑɣəɚɕ ɛɌɞɚɗɚɏɔɔ ɐɔɝɠɟəɖɢɔɚ-

əɌɗɨəɚ əɌɜɟɤɌɑɞɝɫ ɜɑɌɍɝɚɜɍɢɔɫ Ɏɚɐɧ ɔ ɎɑɥɑɝɞɎ Ɏ ɛɌɜɑəɡɔɘɑ, Ɍ əɑ ɞɚɗɨɖɚ ɠɔɗɨɞɜɌɢɔɫ 

ɔ ɝɑɖɜɑɢɔɫ ɎɑɥɑɝɞɎ, ɎɖɗɪɣɌɫ ɔ əɑɠɜɚɞɜɚɛəɧɑ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɧ. ȿɜɚɎɑəɨ ɖɚəɢɑə-

ɞɜɔɜɚɎɌəɔɫ ɏɗɚɘɑɜɟɗɚ- ɔɗɔ ɞɟɍɟɗɚɞɜɚɛəɚɏɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɌɜɑəɡɔɘɑ ɝɗɟɒɔɞ 

ɘɌɜɖɑɜɚɘ ɝɞɑɛɑəɔ ɔɓɘɑəɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɖɔ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɍɚɗɨ-

ɤɔəɝɞɎɌ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɣɑɖ ɎɌɒɑə ɛɜɔɓəɌɖ ɝəɔɒɑəɔɫ ɜɑəɌɗɨəɚɕ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ 

ɠɟəɖɢɔɔ. ȸɧ ɛɜɔɐɑɜɒɔɎɌɑɘɝɫ ɖɚəɢɑɛɞɟɌɗɨəɚɕ çɖɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ 

ɘɚɣɑɎɧɐɑɗɑəɔɫ, ɚəɌ ɎɖɗɪɣɌɑɞ ɝɗɑɐɟɪɥɔɑ ɍɌɓɚɎɧɑ ɛɚɗɚɒɑəɔɫ. ȻɑɜɎɚɑ: Ɏ ɛɌɜɑəɡɔɘɑ 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɑ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɚɔɝɡɚɐɔɞ ɝ ɟɣɌɝɞɔɑɘ 2-ɡ ɛɌɜɌɗɗɑɗɨəɧɡ əɑɓɌɎɔ-

ɝɔɘɧɡ ɛɜɚɢɑɝɝɚɎ ð ɞɜɌəɝɛɚɜɞɌ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɜɚɝɎɑɞɑ əɑɠɜɚəɚɎ, ɝɚɍɔɜɌɞɑɗɨ-

əɧɡ ɞɜɟɍɖɌɡ, ɛɜɚɞɚɖɌɡ ɔ ɚɍɘɑəɌ Ɏɚɐɧ Ɏ ɞɑɡ ɒɑ ɘɔɖɜɚɝɞɜɟɖɞɟɜɌɡ. Ȯɞɚɜɚɑ: ɛɚɝɗɑɐɟɪɥɔɕ 

ɞɜɌəɝɛɚɜɞ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞ ɛɌɜɑəɡɔɘɧ ɛɚɣɑɖ ɐɚ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɟɛɜɌɎɗɫɑɞɝɫ ɓɌ-

ɖɚəɌɘɔ ɝɗɚɒəɚɕ ɏɔɐɜɚɐɔəɌɘɔɖɔ ɛɚɞɚɖɌ ɒɔɐɖɚɝɞɔ Ɏ ɘɌɖɜɚɝɞɜɟɖɞɟɜɌɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

ȹɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɛɚɣɖɔ ɐɚɝɞɚɎɑɜəɚ ɚɞɜɌɒɌɑɞɝɫ Ɏ ɛɌɐɑəɔɔ Ɏɑɗɔɣɔə ɜɌɐɔɚəɟɖɗɔɐəɧɡ 

ɘɌɜɖɑɜɚɎ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ. ȿɝɞɚɕɣɔɎɧɑ əɌɜɟɤɑəɔɫ ɏɔɐɜɚɐɔəɌɘɔɖɔ Ɏ ɘɚɣɑ-

Ɏɧɡ ɛɟɞɫɡ, ɔɓɘɑɜɑəəɧɑ ɛɜɔ ɜɌɐɔɚəɟɖɗɔɐəɚɘ  ɔɝɝɗɑɐɚɎɌəɔɔ  Ɏ ɜɑɌɗɨəɚɘ  ɘɌɝɤɞɌɍɑ  

Ɏɜɑɘɑəɔ, ɖɌɖ Ɏ ɟɎɑɗɔɣɔɞɑɗɨəɚɘ ɝɞɑɖɗɑ, ɐɚ ɎɧɫɎɗɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɟɖɌɓɧ-

ɎɌɪɞ  əɌ ɘɌɝɝɚɎɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɜɑəɌɗɨəɧɡ ɘɔɖɜɚɝɞɜɟɖɞɟɜɌɡ  ɔɗɔ  ɛɚ-

Ɏɧɤɑəəɟɪ  Ɏɑɜɚɫɞəɚɝɞɨ ɔɡ ɜɌɓɎɔɞɔɫ (ɛɜɔəɢɔɛ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè).  

Ȱɗɫ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɌɜɑəɡɔɘɧ ɔɗɔ ɚɞɐɑɗɌ ɘɚɣɑɎɚɏɚ ɞɜɌɖɞɌ ɘɧ 

ɎɧɣɔɞɌɑɘ ɔɓ ɔɝɡɚɐəɚɕ ɖɜɔɎɚɕ çɌɖɞɔɎəɚɝɞɨ-Ɏɜɑɘɫè ɖɚɘɛɚəɑəɞɟ ɖɜɚɎɚɞɚɖɌ, ɘɚɐɑɗɔɜɟɫ ɑɑ 

ɖɜɚɎɚɞɚɖɚɘ Ɏ ɓɚəɑ ɛɜɌɎɚɏɚ ɝɑɜɐɢɌ ɔ əɌɣɌɗɨəɚɘ ɚɞɜɑɓɖɑ Ɍɚɜɞɧ (ɖɟɐɌ Ɏɡɚɐɔɞ ɔ ɠɚəɚɎɌɫ 

ɌɖɞɔɎəɚɝɞɨ ɘɑɣɑəɚɕ ɖɜɚɎɔ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ). Ƚɛɚɝɚɍ ɛɚɗɟɣɑəɔɫ çɘɚɣɑɎɚɏɚ ɚɝɞɌɞɖɌè ɚɝ-

əɚɎɌə əɌ ɠɚɜɘɟɗɑ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè. ȼɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɚɎ 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɘɑɣɑəɚɕ ɘɚɣɔ Ɏ ɜɑəɌɗɨəɧɡ ɝɞɜɟɖɞɟɜɌɡ ɎɚɓɘɚɒəɌ ɍɗɌɏɚɐɌɜɫ ɔɡ 

ɠɟəɖɢɔɚəɔɜɚɎɌəɔɪ. Ȱɗɫ ɔɓɎɗɑɣɑəɔɫ ɩɞɚɕ ɔəɠɚɜɘɌɢɔɔ ɜɌɓɜɌɍɚɞɌəɌ ɞɑɡəɔɖɌ çɎɔɜɞɟ-

Ɍɗɨəɚɕ ɍɔɚɛɝɔɔè. çȭɔɚɛɝɔɕəɧɕè Ɏɧɍɚɜ ɓɚəɧ ɐɗɫ ɗɚɡɌəɖɔ ɞɜɑɍɟɑɞ, ɣɞɚɍɧ ɜɌɓɘɑɜ ɓɚəɧ (Ɏ 

ɛɔɖɝɑɗɌɡ ɘɌɞɜɔɢɧ ɔɓɚɍɜɌɒɑəɔɫ) ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ ɘɔəɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ ɛɗɚɥɌɐɔ 

Ɏəɟɞɜɔ ɗɚɡɌəɖɔ ɝ əɌɝɞɜɚɕɖɚɕ əɌ Ɏɧɝɚɖɔɕ çɛɚɗɑɓəɧɕè ɝɔɏəɌɗ ð  ɔɓɘɑəɫɪɥɟɪɝɫ Ɏɚ Ɏɜɑ-

ɘɑəɔ ɖɚəɢɑəɞɜɌɢɔɪ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɒɔɐɖɚɝɞəɚɘ ɚɍɦɑɘɑ ɠɟəɖɢɔɚəɌɗɨəɚ ɚɐəɚɜɚɐ-

əɚɏɚ ɚɞɐɑɗɌ. 

ȯɗɌɎəɧɕ Ɍɖɢɑəɞ ɘɧ ɐɑɗɌɑɘ əɌ ɎɧɫɎɗɑəɔɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɧɡ ɓɌɐɑɜɒɑɖ ɘɑɣɑəəɧɡ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ ɒɔɐɖɚɝɞɑɕ, əɌɣɔəɌɫ ɝ ɍɚɗɨɤɚɏɚ 

ȸ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ ɚə-

ɖɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɧɕ 

ɢɑəɞɜ ɔɘ. ȹ.ȹ. ȭɗɚɡɔ-

əɌè ȼȬȸȹ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 
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ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɓɌɖɌəɣɔɎɌɫ ɘɚɣɑɎɧɘ ɛɟɓɧɜɑɘ. Ȼɚɣɖɔ ɜɌɝɝɘɌɞɜɔɎɌɑɘ ɖɌɖ ɚɍɦ-

ɑɖɞɧ ɝ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɠɠɑɜɑəɢɔɌɢɔɑɕ ɝɚɝɟɐɔɝɞɧɡ, ɛɌɜɑəɡɔɘəɧɡ ɔ ɘɚɣɑɎɧɡ ɘɌɖ-

ɜɚɝɞɜɟɖɞɟɜ. ȶɚəɢɑəɞɜɌɢɔɚəəɌɫ ɠɟəɖɢɔɫ ɖɌɒɐɚɕ ɛɚɣɖɔ ɚɢɑəɔɎɌɑɞɝɫ ɛɚ ɟɜɚɎəɪ ɖɚə-

ɢɑəɞɜɔɜɚɎɌəɔɫ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɌɜɑəɡɔɘɑ ð ɩɞɚ ɛɚɖɌɓɌɞɑɗɨ Gren, ɜɌɎəɚɛɜɔɘɑ-

əɔɘɧɕ ɐɗɫ ɏɗɚɘɑɜɟɗɚ- ɔ ɞɟɍɟɗɚɞɜɚɛəɧɡ ɎɑɥɑɝɞɎ. ȻɚɖɌɓɌɞɑɗɨ ɝɖɚɜɚɝɞɔ ɎɧɎɑɐɑəɔɫ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɔɓ ɛɌɜɑəɡɔɘɧ (D, Ɏ %) ɛɚɓɎɚɗɫɑɞ ɐɌɒɑ əɌ ɠɚəɑ ɏɔɛɑɜɟɝɖɚɜɑəəɚɏɚ 

ɐɔɟɜɑɓɌ ɎɧɫɎɗɫɞɨ ɝɖɜɧɞɧɑ ɜɌəəɔɑ ɛɜɔɓəɌɖɔ ɜɑəɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ. Ȱɗɫ ɖɚəɞɜɚɗɫ 

ɎɖɗɌɐɌ ɛɚɣɑɖ Ɏ ɝɟɘɘɌɜəɚɑ ɚɣɔɥɑəɔɑ ɛɜɔɘɑəɑəɌ ɐɎɚɕəɌɫ ɚɢɑəɖɌ: ɛɚ ɎɑɗɔɣɔəɌɘ ɚɞəɚɝɔ-

ɞɑɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ (QL : QR) ɔ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ (GrenL  - GrenR). ȶɌɣɑɝɞɎɚ 

ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɚɢɑəɔɎɌɑɘ ɝɔɝɞɑɘəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ: RO ð ɟɜɚɎɑəɨ ɚɣɔɥɑəɔɫ 

ɖɜɚɎɔ ɚɞ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, RK ð ɍɟɠɑɜəɚɑ ɟɐɑɜɒɌəɔɑ ɘɑɣɑəɚɕ ɖɜɚɎɔ Ɏɚ Ɏəɑɛɚɣɑɣ-

əɧɡ ɝɞɜɟɖɞɟɜɌɡ.  

Ȯ Ɍɘɛɗɔɞɟɐɑ ɛɚɗɟɣɌɑɘɧɡ ɟɜɚɐɔəɌɘɔɣɑɝɖɔɡ ɖɜɔɎɧɡ ɓɌɗɚɒɑəɌ ɖɚɗɔɣɑɝɞɎɑəəɌɫ 

ɔə-ɠɚɜɘɌɢɔɫ ɚ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɟɜɚɝɞɌɓɌɡ ð ɫɎɗɑəɔɫɡ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɓɌɝɞɚɫ ɘɚɣɔ, 

əɌɍɗɪɐɌɑɘɧɡ ɖɌɖ ɛɜɔ ɓəɌɣɔɞɑɗɨəɚ əɌɜɟɤɑəəɚɘ, ɞɌɖ ɔ ɝɚɡɜɌəəɚɘ, əɑɜɑɐɖɚ ɟɝɖɚɜɑəəɚɘ 

ɚɞɞɚɖɑ ɛɚ ɘɚɣɑɎɧɘ ɛɟɞɫɘ. ɉɞɚ ð əɑɫɎəɌɫ ɛɜɔɣɔəɌ əɑɩɠɠɑɖɞɔɎəɚɏɚ ɚɛɚɜɚɒəɑəɔɫ ɑɘɖɚ-

ɝɞɔ ɚɞɐɑɗɌ ɘɚɣɑɎɚɏɚ ɞɜɌɖɞɌ, ɚɢɑəɔɎɌɑɘɌɫ ɝɛɑɢɔɌɗɨəɧɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ ɔ ɖɜɔɞɑɜɔɫɘɔ. 

2-ɐɑɞɑɖɞɚɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɜɔ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ ɔ çɖɚəɢɑəɞɜɌɢɔɚəəɚ-

ɝɖɚɜɚɝɞəɚɕè ɛɚɐɡɚɐ ɚɍɑɝɛɑɣɔɗɔ ɛɜɌɖɞɔɣɑɝɖɔ 100% ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ, ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ, ɟɝɞɚɕɣɔɎɚɝɞɔ  ɔ  ɡɌɜɌɖɞɑɜɌ ɓɌɐɑɜɒɑɖ Ɏ ɝɔɝɞɑɘɑ ɘɚ-

ɣɑɎɧɐɑɗɑəɔɫ ɚɞ ɖɚɜɧ ɛɚɣɑɖ ɐɚ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ.  

Ⱦɑɡəɚɗɚɏɔɫ ȽɉȹȽ ð ɩɞɚ ɘɑɞɚɐ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ, ɝɔɝɞɑɘɌ ɌəɌɗɔɓɌ 

ɐɌəəɧɡ ɔ ɛɜɔəɫɞɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɜɑɤɑəɔɫ. ȼɌɓɜɌɍɌɞɧɎɌɑɞɝɫ ɑɑ ɝɚɎɜɑɘɑəəɌɫ Ɏɑɜ-

ɝɔɫ ð ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɑ ɜɌɍɚɣɑɑ ɘɑɝɞɚ əɌ ɛɑɜɝɚəɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜɑ ɐɗɫ ɌəɌɗɔɓɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɛɚɣɑɖ, ɛɜɚɎɚɐɔɘɧɡ əɌ ɗɪɍɧɡ 2-ɐɑɞɑɖɞɚɜəɧɡ ɏɌɘɘɌ-ɖɌɘɑɜɌɡ ɔ ɖɚəɎɑɜɞɔɜɚ-

ɎɌəəɧɡ Ɏ ɠɚɜɘɌɞ DICOM. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɗɑɖɝəɌɫ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɫ, 2-ɐɑɞɑɖɞɚɜəɌɫ ɏɌɘɘɌ-

ɖɌɘɑɜɌ, 99mTc-ɞɑɡəɑɠɚɜ, çɖɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɌɫè ɘɚɐɑɗɨ, ɖɚəɢɑəɞɜɌɢɔ-
ɚəəɌɫ ɠɟəɖɢɔɫ ɛɚɣɖɔ, ɠɟəɖɢɔɚəɌɗɨəɧɕ ɟɜɚɝɞɌɓ, ɘɑɞɚɐ çɎɔɜɞɟɌɗɨəɚɕ ɍɔɚɛɝɔɔè, 
ɠɚɜɘɟɗɌ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè, ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɚɑ ɜɌɍɚɣɑɑ ɘɑɝɞɚ. 

 

THE METHOD OF DIAGNOSIS OF THE RISK FACTORS FOR RENAL FAILURE BASED 

ON òCONCENTRATION-RATEó APPROACH TO THE ANALYSIS OF THE COMPLEX 

RENOSCINTIGRAPHY DATA 

 

Kashkadayeva  A.V., Averinova  S.G., Alekhin  A.P., Shyryaev  S.V.,  

Dmytrieva G. D., Zaharova T. V., Gabuniya R. I., Nechipay A. M. 

 
ethod of complex renoscintigraphy is based on visualization i n  the back and 

oblique front pro jections on 2 -detectored cameras. Our measurement protocol di f-

fers litt le from standard diuretic renog raphy, but we basically use attenuated tests 

for acceleration of diuresis. I n everyday practice, we use na tive radiopharma ceut ical with 

glomerulotropic properties, 99mTc-Techn efor (worked out first for oste oscintigraphy). Howe v-

er, we can work with any traditional radionuclide preparations, and usually use tub u-

lotropic 99m Tc-Technemag (russian analogue of 99m Tc-mercaptoacetylt riglycine ð  99mTc-

MAG3).  

Our designed radionuclide òconcentration-rateó model of renal clearance includes the 

following basic principles. First: concentration of labeled compound in the parenchyma o c-

curs with collaboration of 2 parallel independent proces ses: transport of the radiopharm a-

ceutical in nephron lumen, collecting ducts, passages and water exchange in the same m i-

cro structures. Second: the subsequent transport of labeled compound from renal pare n-

chyma to bladder is controlled b y principles of com plex hydrody namics in macro structures 

of urinary tract.  

We proved that the concentration level of either glomerulotropic or tubulotropic rad i-

opharma ceutical in parenchyma may act as a marker of concentration function of  kidney. 

As it is known in neph rolog y in diagnosis of most kidney diseases, the decreasing of renal 

concentration function occurs. Measured at radionuclide study in real time, persistently di s-

turbed hydrodynamics in macro structures of urinary tract, like in a magnifier, before ide n-

M 
Federal State Institution 

çBlokhin Cancer Re-

search Centerè, Russian 

Academy of Medical Sc i-

ences.  

Moscow, Russia  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  49 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

tifying o f clinical symptoms, suggests mass abnormal changes in renal micro structures or 

high probability of their development. Radionuclide principle of functional magnifier makes 

early diagnosis possible.  

We make the principal accent on identification and quant ification of following radi o-

pharmaceu tical delays in renal clearance functional system, start with systemic circulation 

and end with bladder. Kidneys are considered as objects with macro functional differenti a-

tion of vascular, parenchymal and urinary struc tures. Localization and evidence of partial 

functions disorders is defined by indices of renal hemodynamics and by hierarchy of urod y-

namic indices for the upper and lower urinary tract.  

The concentration function of each kidney is estimated by level of rad iopharmaceut i-

cal concen tration in parenchyma, Gren index, equally applicable for glomerulotropic and 

tubulotropic substances.  

For reliable evaluation of parenchyma function, we subtract bloodstream component 

of renogram curve generated for whole kidney reg ion of interest (ROI). We simulate it by 

bloodstream in right heart zone. The way of getting the òurinary sedimentó of activity-time 

curves (for ROIs of all partial structures of urinary system) is based on òfunctional magnifi-

eró formula which allows us to abstract bloodstream component of initial activity -time curve, 

normalized to input dose of the labeled substance.  

Radionuclide visual representation for processes of labeled urine concentration in 

renal structures is possible due to their functioning. Ext raction of this diagnostically i m-

portant information from scinti gram series is possible by virtue of developed òvirtual biopsyó 

technique. The ôvalidõ signal is the con-centration of labeled substance, time -varying in fluid 

volume of functionally congenero us part of the urinary system.  

Amplitude of obtained urodynamic curves includes quantitative information about 

the functional urinary stasis, the phenomena of relative urostasis, observed at significantly 

disordered, as well as at sparing, often accelerate d outflow by urinary pathways. Functional 

urinary stasis are related on slight but resistant pressure increase of urineflow on cavitary 

walls, and failure of their flexibility. There occurs dilation, we call it functional ectasia. It 

can exist long before occurrence  of anatomical disorders identi fying by other radiological 

methods.  

Quality of renal clearance at intersystem level is characterized not only by intensity 

of renal ex -traction of labeled compound from blood, but as well by its temporary retention  

in extrarenal formations. Evaluation of the degree of total renal function disorder and the 

risk of its destabilizing are reliably insured by indicators provided by complex of values: RK - 

buffered retention, and RO - level of blood clearance from radioph armaceutical, as well as 

concentration function of each kidney (G ren L  and G ren R ). 

Systemic examination of nephro urological states (abbreviated SENS) was created for 

operational evaluation of kidney and urinary tract functions at stages of antitumor trea t-

ment, with account of regu lation reserves. The effectiveness of SENS technology exceeds 5 ð 

10 times as much the capabilities of other methods in problems of diagnosis, prognostic a-

tion, monitoring and well -timed correction of renal function and urinary tra ct. The new ve r-

sion of SENS technology is intended to analyze the studies per -formed on modern 2 -head 

gamma cameras, provided that they are converted into international DICOM format. Based 

on developed universal system WinRada we create a software module w ith semi -automatic 

algorithm forming conclusion of complex renoscintigraphy.   

 
Keywords: dynamic renal study, 2 -detectored gamma camera, 99m Tc-

Technefor, concentration function, functional urinary stasis, urinary tract obstru c-
tion, functional reserve, òconcentration -rateó model, òfunctional magnifieró formula, 
òvirtual biopsyó technique, technology. 
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ɑɡəɚɗɚɏɔɫ ȽɉȹȽ ð ɩɞɚ ɘɑɞɚɐ ɖɚɘɛɗɑɖɝəɚɕ 

ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ, ɝɔɝɞɑɘɌ ɌəɌɗɔɓɌ 

ɐɌəəɧɡ ɔ ɛɜɔəɫɞɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɜɑɤɑəɔɫ. ɀɟəɖɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɌ ɍɌɓɑ 

ȶȼ ɛɜɔɘɑəɔɘɌ Ɏ ɚɍɥɑɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ; 

ɚəɌ əɌɢɑɗɑəɌ əɌ ɜɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɠɌɖɞɚɜɚɎ 

ɜɔɝɖɌ, ɛɜɑɐɟɛɜɑɒɐɑ-əɔɑ ɔɗɔ ɛɜɔɚɝɞɌəɚɎɗɑəɔɑ 

ɜɌɓɎɔɞɔɫ ɡɜɚəɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɣɑɖ. Ȯɚɓ-

ɘɚɒəɚɝɞɔ ɞɑɡəɚɗɚɏɔɔ ȽɉȹȽ ɛɑɜɑɖɜɧɎɌɪɞ ɛɚ-

ɣɞɔ Ɏɑɝɨ ɝɛɑɖɞɜ ɓɌɐɌɣ, ʚʳʧʦʣʥʷʝʤʳʭ ɝɚɎɜɑɘɑə-

əɧɘɔ ɝɞɌəɐɌɜɞəɧɘɔ ɘɑɞɚ-ɐɌɘɔ, əɚ ɞɚɣəɚɝɞɨ 

ɜɑɤɑəɔɫ ɟ əɌɝ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ. ȸɑɞɚɐɚɘ ȶȼ 

ɟɒɑ ɍɚɗɑɑ 10 ɗɑɞ Ɏ əɌɤɑɘ ɂɑəɞɜɑ ɑɒɑəɑɐɑɗɨəɚ 

ɚɍɝɗɑɐɟɑɞɝɫ ɚɞ 25 ɐɚ 60 ɐɑɞɑɕ ɔ Ɏɓɜɚɝɗɧɡ əɌ 2-

ɐɑɞɑɖɞɚɜəɚɕ ɖɌɘɑɜɑ.  

ȹɌɘɔ ɜɌɓɜɌɍɌɞɧɎɌɑɞɝɫ Ɏɧɝɚɖɚɞɑɡəɚɗɚ-

ɏɔɣəɌɫ Ɏɑɜɝɔɫ ɞɑɡəɚɗɚɏɔɔ ȽɉȹȽ (ɛɜɚɏɜɌɘɘəɧɕ 

ɘɚɐɟɗɨ WinRada ɔ ȽɉȹȽ ɝ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔɘ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɓɌɖɗɪɣɑəɔɫ). ɉɞɚ ð ɌɎɞɚɘɌɞɔ-

ɓɔɜɚ-ɎɌəəɚɑ ɜɌɍɚɣɑɑ ɘɑɝɞɚ əɌ ɛɑɜɝɚəɌɗɨəɚɘ 

ɖɚɘɛɨɪɞɑɜɑ ɐɗɫ ɌəɌɗɔɓɌ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɣɑɖ, 

ɛɜɚɎɑɐɑə-əɧɡ əɌ ɝɚɎɜɑɘɑəəɧɡ 2-ɐɑɞɑɖɞɚɜəɧɡ 

ɏɌɘɘɌ-ɖɌɘɑɜɌɡ ɔ ɖɚəɎɑɜɞɔɜɚɎɌəəɧɡ Ɏ ɠɚɜɘɌɞ 

DICOM.ȮɎɑɐɑəɔɑ. 

Ȼɚ ɜɌɓəɧɘ ɔɝɞɚɣəɔɖɌɘ, ɣɌɝɞɚɞɌ əɑɠɜɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɟ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ 

ɝɚɝɞɌɎɗɫɑɞ ɚɞ 7% ɐɚ 60%. Ȯ ɚəɖɚɗɚɏɔɔ Ɏɚɓɘɚɒ-

əɚ ɍɧɝɞɜɚɑ ɜɌɓɎɔɞɔɑ ɗɪɍɧɡ ɎɌɜɔɌəɞɚɎ ɜɌɓɎɔ-

ɞɔɫ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (Ȼȹ), ɣɞɚ ɚɏɜɌ-

əɔɣɔɎɌɑɞ ɔɗɔ ɐɌɒɑ ɐɑɗɌɑɞ əɑɎɚɓɘɚɒəɧɘ ɛɜɚ-

ɞɔɎɚɚɛɟɡɚɗɑɎɚɑ ɗɑɣɑəɔɑ [7]. ȴəɞɑəɝɔɎəɧɕ ɡɌ-

ɜɌɖɞɑɜ ɗɑɣɑəɔɫ ɔ ɜɌɓɎɔɎɌɪɥɔɑɝɫ ɚɝɗɚɒəɑəɔɫ 

ɛɜɔɎɚɐɫɞ ɖ ɝɖɜɧɞɚɘɟ ɔɝɞɚɥɑəɔɪ ɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɛɚɣɑɣəɧɡ ɜɑɓɑɜɎɚɎ. Ȼɜɔ ɛɌɐɑəɔɔ 

ɠɟəɖɢɔɔ ɞɚɗɨɖɚ ɚɐəɚɕ ɔɓ ɛɚɣɑɖ ɐɜɟɏɌɫ ɛɚɣɖɌ 

ɘɚɒɑɞ ɐɚɎɚɗɨəɚ ɐɚɗɏɚ ɔɘɔɞɔɜɚɎɌɞɨ ɐɚɝɞɌɞɚɣ-

əɟɪ ɝɟɘɘɌɜəɟɪ ɠɟəɖɢɔɪ ɚɣɔɥɑəɔɫ. ȹɑɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɠɟəɖɢɔɚəɌɗɨəɚɕ Ɍɝɔɘɘɑɞɜɔɔ 

ɛɚɣɑɖ ð əɑɐɚɝɞɌɞɚɖ Ɏɝɑɡ ɗɌɍɚɜɌɞɚɜəɧɡ ɌəɌɗɔɓɚɎ 

ɖɜɚɎɔ ɔ ɘɚɣɔ. ȾɜɌɐɔɢɔɚəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɟɜɚɎ-

əɫ ɝɧɎɚɜɚɞɚɣəɚɏɚ ɖɜɑɌɞɔəɔəɌ ɔ ɘɚɣɑɎɔəɧ ɝɔɏ-

əɌɗɔɓɔɜɟɪɞ ɚ Ȼȹ ɝɗɔɤɖɚɘ ɛɚɓɐəɚ, ɖɚɏɐɌ ɘɚɒɑɞ 

ɍɧɞɨ ɛɚɞɑɜɫəɚ ɐɚ 75% ɛɌɜɑəɡɔɘɧ ɛɚɣɑɖ[2, 3].  

ȸɑɞɚɐ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ 

(ȶȼ) ɜɌɓɜɌɍɚɞɌə ɔ ɍɚɗɑɑ 10 ɗɑɞ ɛɜɔɘɑəɫɑɞɝɫ Ɏ 

ɀȯȭȿ ȼȺȹɂ ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ ȼȬȸȹ [7] ɐɗɫ 

ɚɛɑɜɌɞɔɎəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɜɑɓɑɜɎɚɎ 

ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ (ȸȮȽ) ɔ ɜɔɝɖɌ Ȼȹ 

ɛɜɔ ɡɔɜɟɜɏɔɣɑɝɖɚɘ, ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɚɘ ɔ 

ɗɟɣɑɎɚɘ ɗɑɣɑəɔɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ, Ɍ 

ɞɌɖɒɑ Ɏ ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɚɘ ɛɑɜɔɚɐɑ. 

ȴɓɘɑɜɔɞɑɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɖɚɘ-

ɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ. 

ȼɌɐɔɚəɟɖɗɔɐəɚɑ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ əɌɣɔəɌɑɞɝɫ ɝ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ (ȼɀȻ) ð əɑɕɞɜɌɗɨəɚɏɚ ɔ 

ɛɜɌɖɞɔɣɑɝɖɔ ɍɑɓɎɜɑɐəɚɏɚ əɑɠɜɚɞɜɚɛəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ, ɝɚɐɑɜɒɌɥɑɏɚ Ɏ ɝɎɚɑɕ ɘɚɗɑɖɟɗɑ ɜɌɐɔɚ-

əɟɖɗɔɐ. Ȼɚɝɖɚɗɨɖɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ȼɀȻ əɑ 

ɎɚɓɎɜɌɥɌɪɞɝɫ əɌɓɌɐ Ɏ ɖɜɚɎɨ, ɚəɔ Ɏ əɑɔɓɘɑəɑə-

əɚɘ Ɏɔɐɑ ɎɧɎɚɐɫɞɝɫ ɘɚɣɑɎɧɘɔ ɛɟɞɫɘɔ Ɏ ɝɚɝɞɌ-

Ɏɑ ɝɠɚɜɘɔɜɚɎɌəəɚɕ ɘɚɣɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɚɝ-

ɛɜɚɔɓɎɚɐɔɞɝɫ ɛɜɚɢɑɝɝ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɚɜ-

ɏɌəɔɓɘɌ ɚɞ ɗɪɍɧɡ ɐɜɟɏɔɡ əɑɠɜɚɞɜɚɛəɧɡ Ɏɑ-

ɥɑɝɞɎ ð əɑəɟɒəɧɡ ɛɜɚɐɟɖɞɚɎ ɚɍɘɑəɌ, ɞɚɖɝɔɣɑ-

ɝɖɔɡ ɎɑɥɑɝɞɎ, Ɍ ɞɌɖɒɑ ɘəɚɏɔɡ ɗɑɖɌɜɝɞɎɑəəɧɡ, 

ɡɔɘɔɚɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ ɔ ɔɡ ɐɑɜɔ-

ɎɌɞɚɎ. 

ȶȼ ɞɜɑɍɟɑɞ ɛɜɔɘɑəɑəɔɫ 2-ɐɑɞɑɖɞɚɜəɚɕ 

ɖɌɘɑɜɧ ɐɗɫ ɔɓɟɣɑəɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɔɝɞɑɘɧ 

ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɚɜɏɌəɔɓɘɌ (ȽȻȺȺ) ɚɐəɚ-

Ɏɜɑɘɑəəɚ Ɏ 2 ɛɜɚɑɖɢɔɫɡ: ɓɌɐəɑɕ ɔ ɛɑɜɑɐəɑɕ 

(ȼɔɝ. 1).  

ɉɞɚ ɛɜɚɐɔɖɞɚɎɌəɚ ɚɝɚɍɑəəɚɝɞɫɘɔ ɞɚɛɚ-

ɏɜɌɠɔɔ ɚɜɏɌəɚɎ ȸȮȽ, ɖɚɞɚɜɌɫ ɌəɌɞɚɘɔɣɑɝɖɔ 

ɜɌɝɛɚɗɚɒɑəɌ ɖɌɖ ɍɧ Ɏ ɐɎɟɡ ɜɌɓəɧɡ ɛɗɚɝɖɚɝɞɫɡ, 

ɔ ɛɚɓɎɚɗɔɗɚ əɌɔɍɚɗɑɑ ɛɚɗəɚ ɜɌɝɖɜɧɞɨ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏɝɑɡ 

ɝɞɜɟɖɞɟɜ ȽȻȺȺ: ɝɑɜɐɢɌ ɝ ɖɜɟɛəɧɘɔ ɝɚɝɟɐɌɘɔ ɔ 

ɍɗɚɖɚɘ ɍɟɠɑɜəɚ-ɜɑɓɑɜɎəɧɡ ɝɞɜɟɖɞɟɜ, ɛɌɜɢɔ-

Ɍɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɖɌɒɐɚɕ ɛɚɣɖɔ (ɝɚɝɟɐɔɝɞɚɕ ɝɔ-

ɝɞɑɘɧ, ɛɌɜɑəɡɔɘɧ, ɏɜɟɛɛ ɣɌɤɑɣɑɖ, ɗɚɡɌəɖɔ, 

Ⱦ 

 

ȼɔɝ. 1.  ȽɡɑɘɌ ɟɝɞɌəɚɎɖɔ ɐɑɞɑɖɞɚɜɚɎ ɏɌɘɘɌ-

ɖɌɘɑɜɧ  ɐɗɫ  ɔɝɝɗɑɐɚɎɌəɔɕ  ɠɟəɖɢɔɔ  ɛɚɣɑɖ  

ɔ  ɟɜɚɐɔəɌɘɔɖɔ ɝ 99mTc-ɞɑɡəɑɠɚɜɚɘ ɛɜɔ 

ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ. 

ȽɢɔəɞɔɏɜɌɘɘɧ, ɓɌɐəɫɫ (Ɍ) ɔ ɛɑɜɑɐəɫɫ (ɖɚɝɚɟɏɚɗɨ-

əɌɫ) (ɍ) ɛɜɚɑɖɢɔɔ. ȭɚɗɨəɌɫ  45 ɗɑɞ, ɐɔɌɏəɚɓ: ɜɌɖ 

ɤɑɕɖɔ ɘɌɞɖɔ (ɛɚɝɗɑ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ). 

Ɍ - əɌɖɚɛɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɝɑɜɐɢɌ, ɗɑɏ-

ɖɔɡ ɔ ɛɚɣɖɌɡ (ɍɚɗɨɤɑ ɝɛɜɌɎɌ ð ɏɔɐɜɚəɑɠɜɚɞɔɣɑ-

ɝɖɌɫ ɞɜɌəɝɠɚɜɘɌɢɔɫ ɝ ɐɔɗɌɞɌɢɔɑɕ Ɏɑɜɡəɑɏɚ ɚɞ-

ɐɑɗɌ ɘɚɣɑɞɚɣəɔɖɌ). ɍ - ɓɌɐɑɜɒɖɌ ɘɑɣɑəəɚɕ ȼɀȻ 

ɘɚɣɔ Ɏ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɚɕ ɝɔɝɞɑɘɑ (ɃȷȽ), ɛɚ 

ɡɚɐɟ ɘɚɣɑɎɧɡ ɛɟɞɑɕ (ɛɜɔɓəɌɖɔ ɐɔɗɌɞɌɢɔɔ Ɏɑɜɡəɑɕ 

ɔ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɘɚɣɑɞɚɣəɔɖɚɎ, əɌɔɍɚɗɑɑ ɎɧɜɌ-

ɒɑəəɧɑ ɝɛɜɌɎɌ), Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ. ȭɗɌɏɚɐɌɜɫ 

əɌɖɗɚəɟ əɌ 100-150 ɛɑɜɑɐəɔɕ ɐɑɞɑɖɞɚɜ əɌɢɑɗɑə əɌ 

Ɍɛɑɜɞɟɜɟ ɘɌɗɚɏɚ ɞɌɓɌ, ɛɚɩɞɚɘɟ əɌ ɔɓɚɍɜɌɒɑəɔɑ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ çɤɟɘɚɎɌɫè ɌɖɞɔɎəɚɝɞɨ ȼɀȻ Ɏ ɞɌɓɚ-

Ɏɧɡ ɖɚɝɞɫɡ əɑ əɌɖɗɌɐɧɎɌɑɞɝɫ. 
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ɝɑɏɘɑəɞɚɎ ɘɚɣɑɞɚɣəɔɖɌ), ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȴɓ-

ɘɑɜɔɞɑɗɨəɧɕ ɛɜɚɞɚɖɚɗ ȶȼ ɝɚɝɞɚɔɞ ɔɓ 21-

ɘɔəɟɞəɚɏɚ (1 ɘɔə ð ɌəɏɔɚɠɌɓɌ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ 

ȼɀȻ) ɍɌɓɚɎɚɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ȭɀȴ) ɔ ɚɞɝɜɚɣɑəəɚɏɚ 3-ɘɔəɟɞəɚɏɚ ɔɗɔ 21-

ɘɔəɟɞəɚɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɐɚɝɘɚɞɜɌ (ɀȰ) ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɟɝɞɚɕɣɔɎɧɡ əɌɜɟɤɑəɔɕ ɟɜɚɐɔəɌɘɔ-

ɖɔ. Ȼɜɔ ɀȰ ɘɧ ɝɚɓəɌɞɑɗɨəɚ ɛɜɔɘɑəɫɑɘ ɥɌɐɫ-

ɥɔɑ ɛɜɚɍɧ əɌ ɟɝɖɚɜɑəɔɑ ɚɞɞɚɖɌ ɘɚɣɔ. 

Ȯ ɘɔɜɑ əɑɞ ɔɐɑɌɗɨəɚɏɚ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɚɏɚ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɐɗɫ ɖɌɣɑɝɞɎɑəəɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɚɣɑɖ ɛɜɔ ɔɡ ɝəɔɒɑəəɚɕ ɔɗɔ əɑɐɚɝɞɌ-

ɞɚɣəɚɕ ɠɟəɖɢɔɔ, ɔ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɛɜɌɖɞɔɖɑ 

ɘɧ ɔɝɛɚɗɨɓɟɑɘ 99m Tc-ɞɑɡəɑɠɚɜ, ɚɍɗɌɐɌɪɥɔɕ 

ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. 99m Tc-

ɞɑɡəɑɠɚɜ ɎɧɎɚɐɔɞɝɫ ɔɓ ɖɜɚɎɔ ɛɚɣɖɌɘɔ Ɏ 3 ɜɌɓɌ 

ɍɧɝɞɜɑɑ, ɣɑɘ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɕ 99m Tc-DTPA, 

ɔɘɑɫ ɝɡɚɐəɟɪ ɝ əɔɘ ɏɑɘɚ- ɔ ɟɜɚɐɔəɌɘɔɖɟ. Ȼɚ 

ɐɌəəɧɘ ɜɌɓɜɌɍɚɞɣɔɖɌ ð ɀȸȭɂ ɔɘ.Ȭ.Ȭ. ȭɟɜ-

əɌɓɫəɌ ð 99m Tc-ɞɑɡəɑɠɚɜ ɔɘɑɑɞ ɣɌɝɞɔɣəɚ ɝɘɑ-

ɤɌəəɧɕ ɖɗɔɜɑəɝ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɟɞɑɘ ɖɗɟ-

ɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ, Ɏ əɑɍɚɗɨɤɚɕ ɝɎɚɑɕ ɣɌɝɞɔ 

ɚə ɝɑɖɜɑɞɔɜɟɑɞɝɫ. Ȼɚ ɖɌɣɑɝɞɎɟ ɎɔɓɟɌɗɔɓɌɢɔɔ 

(ɐɌɒɑ ɛɜɔ Ȼȹ) 99m Tc-ɞɑɡəɑɠɚɜ ɝɚɛɚɝɞɌɎɔɘ ɝ ɞɟ-

ɍɟɗɚɞɜɚɛəɧɘɔ 99m Tc-MAG3 ɔɗɔ 123 I-ɏɔɛɛɟɜɌəɚɘ, 

ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɚɝɡɚɐɫ 99m Tc-DTPA. ȸɧ ɛɜɔ-

ɘɑəɫɑɘ ɞɌɖɒɑ ɜɚɝɝɔɕɝɖɔɕ ɌəɌɗɚɏ 99m Tc-MAG3 ð 
99m Tc-ɞɑɡəɑɘɌɏ.  

Ȼɜ ɔ ȶȼ ɛɜɌɖɞɔɖɟɑɞɝɫ ɎɎɑɐɑəɔɑ ɘɔ-

əɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɧɡ ɐɚɓ ȼɀȻ. ȻɚɗɟɣɌɑɘɌɫ 

Ɏɓɜɚɝɗɧɘɔ ɩɠɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ 

0,6 ɘȳɎ ɛɜɔ ɎɎɑɐɑəɔɔ ɔɘ 99m Tc-ɞɑɡəɑɠɚɜɌ Ɏ ɐɚ-

ɓɑ 74 ȸȭɖ ɚɖɌɓɧɎɌɑɞɝɫ ɘɑəɨɤɑ ɐɚɓɧ 0,99 ɘȳɎ, 

ɜɌɓɜɑɤɑəəɚɕ ɐɗɫ ɍɑɜɑɘɑəəɚɕ ɔ ɛɗɚɐɌ. Ȼɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɐɑɞɑɕ (ɝ ɎɎɑɐɑəɔɑɘ əɑ ɍɚɗɑɑ 19 

ȸȭɖ, ɝ ɟɣɑɞɚɘ ɎɚɓɜɌɝɞɌ ɔ ɎɑɝɌ) ɗɟɣɑɎɌɫ əɌɏɜɟɓ-

ɖɌ ɝɚɝɞɌɎɗɫɑɞ əɑ ɍɚɗɑɑ 0,15 ɘȳɎ. Ȯ ɝɡɑɘɑ çɛɚɣ-

ɖɔ-ɖɚɝɞɔè əɌɘɔ ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏ 10 ɜɌɓ ɍțɗɨɤɔɑ 

ɐɚɓɧ 99m Tc-ɞɑɡəɑɠɚɜɌ. Ȼɚɩɞɚɘɟ ɣɌɝɞɚɞɌ ɛɚɎɞɚ-

ɜɑəɔɫ ɞɑɝɞɚɎ ȶȼ ɚɛɜɑɐɑɗɑəɌ ɗɔɤɨ ɞɜɑɍɚɎɌəɔɫ-

ɘɔ ɐɔɌɏəɚɝɞɔɖɔ əɌ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

ȹɑɝɘɚɞɜɫ əɌ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 2-

ɐɑɞɑɖɞɚɜəɧɡ ɏɌɘɘɌ-ɖɌɘɑɜ, Ɏ ɝɞɌəɐɌɜɞəɧɡ ɘɑ-

ɞɚɐɌɡ ɚɏɜɌəɔɣɔɎɌɪɞɝɫ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɘɚɣɑɎɚɕ 

ɝɔɝɞɑɘɧ Ɏ ɑɐɔəɝɞɎɑəəɚɕ ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ, ɘɌ-

ɗɚɔəɠɚɜɘɌɞɔɎəɚɕ ɐɗɫ ɔɓɟɣɑəɔɫ əɌɜɟɤɑəɔɕ 

ɟɜɚɐɔəɌɘɔɖɔ [6, 11]. ȽɞɌəɐɌɜɞəɌɫ ɔɓɘɑɜɔɞɑɗɨ-

əɌɫ ɝɡɑɘɌ ɐɔɟɜɑɞɔɣɑɝɖɚɕ ɜɑəɚɏɜɌɠɔɔ, ɎɖɗɪɣɌ-

ɪɥɌɫ ɍɌɓɚɎɚɑ 20-ɘɔəɟɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ 20-

ɘɔəɟɞəɧɕ ɐɚɝɘɚɞɜ ɛɚɝɗɑ ɚɍɫɓɌɞɑɗɨəɚɏɚ ɚɛɚ-

ɜɚɒəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɘɌɗɚ ɚɞɗɔɣɌɑɞɝɫ ɚɞ 

ȶȼ. ȹɚ ɝɞɌəɐɌɜɞəɧɕ ɐɚɝɘɚɞɜ ɛɜɑɐɎɌɜɫɑɞɝɫ 

ɛɜɚɎɚɖɌɢɔɚəəɚɕ ɛɜɚɍɚɕ əɌ ɟɝɖɚɜɑəɔɑ ɚɞɞɚɖɌ 

ɐɔɟɜɑɞɔɖɚɘ, ɍɑɓɚɛɌɝəɚɕ əɑ ɐɗɫ Ɏɝɑɡ ɍɚɗɨəɧɡ. Ȯ 

ɝɞɌəɐɌɜɞəɧɡ ɘɑɞɚɐɌɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 2-ɡ 

ɛɚɛɟɗɫɜəɧɡ ȼɀȻ ð 99m Tc-DTPA ɔ 99m Tc-MAG3 ð 

ɎɎɚɐɫɞɝɫ Ɏ 3-5 ɜɌɓ ɍ·ɗɨɤɔɑ, ɣɑɘ ɛɜɔ ȶȼ, ɐɚɓɧ. 

ȴ ɝɟɥɑɝɞɎɑəəɚ Ɏɧɤɑ  ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ. 

ȶɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɌɫ ɘɚɐɑɗɨ 

ɘɚɣɑɎɧɐɑɗɑəɔɫ. 

ȺɝəɚɎəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɑɐɔəɔɢɑɕ ɛɌ-

ɜɑəɡɔɘɧ ɖɌɒɐɚɕ ɛɚɣɖɔ ɫɎɗɫɑɞɝɫ əɑɠɜɚə. Ȱɑɕ-

ɝɞɎɟɪɥɌɫ ɘɌɝɝɌ ɍɚɗɑɑ ɣɑɘ 1 ɘɔɗɗɔɚəɌ əɑɠɜɚə-

ɚɎ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɐəɟ ɔɓ ɎɌɒəɑɕɤɔɡ ɠɟəɖɢɔɕ 

ɛɚɣɑɖ ð ɔɓɍɔɜɌɞɑɗɨəɚɑ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɑ Ɏɑ-

ɥɑɝɞɎ Ɏ ɚɍɜɌɓɟɑɘɚɘ ɚɍɦɑɘɑ ɘɚɣɔ. ɂɑɗɨ ð ɛɚɐ-

ɐɑɜɒɌəɔɑ ɛɚɝɞɚɫəɝɞɎɌ ɝɚɝɞɌɎɌ ɎɑɥɑɝɞɎ Ɏ ɚɜɏɌ-

əɔɓɘɑ ɔ ɑɏɚ ɚɣɔɥɑəɔɑ ɚɞ əɑəɟɒəɧɡ ɛɜɚɐɟɖɞɚɎ 

ɚɍɘɑəɌ ɔ ɞɚɖɝɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ.  

ȺɍɜɌɓɟɑɘɌɫ Ɏ əɑɠɜɚəɌɡ ɘɚɣɌ ɟɐɌɗɫɑɞɝɫ ɔɓ 

ɚɜɏɌəɔɓɘɌ ɣɑɜɑɓ ɘɔɖɜɚ- ɔ ɘɌɖɜɚɝɞɜɟɖɞɟɜɧ ɘɚ-

ɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ [1]. ȴɓ ɜɑəɌɗɨəɚɕ ɖɚɜɧ ɔɝ-

ɡɚɐɫɞ ɝɚɍɔɜɌɞɑɗɨəɧɑ ɞɜɟɍɖɔ, ɝɚɍɔɜɌɫ ɘɚɣɟ ɚɞ 

ɏɜɟɛɛ əɑɠɜɚəɚɎ, ɚəɔ ɝɚɑɐɔəɫɪɞɝɫ Ɏ ɍɚɗɑɑ 

ɖɜɟɛəɧɑ ɛɜɚɞɚɖɔ Ɏ ɘɚɓɏɚɎɚɘ ɝɗɚɑ ɛɌɜɑəɡɔɘɧ. 

ȳɐɑɝɨ ɘəɚɒɑɝɞɎɑəəɧɑ ɛɜɚɞɚɖɔ ɝ ɚɖɚəɣɌəɔɑɘ Ɏ 

ɝɚɝɚɣɖɌɡ ɠɚɜɘɔɜɟɪɞɝɫ Ɏ ɛɔɜɌɘɔɐɧ: ɘɚɣɌ ɔɓ 

ɩɞɔɡ ɝɞɜɟɖɞɟɜ ɝɚɍɔɜɌɑɞɝɫ ɘɌɗɧɘɔ ɣɌɤɑɣɖɌɘɔ. 

Ⱥəɔ ɎɛɌɐɌɪɞ Ɏ ɍɚɗɨɤɔɑ ɣɌɤɑɣɖɔ, ɖɚɞɚɜɧɑ ɫɎ-

ɗɫɪɞɝɫ çɓɌɗɔɎɌɘɔ ɑɥɑ ɍțɗɨɤɑɏɚ ɚɓɑɜɌè, ð ɗɚɡɌə-

ɖɔ. ȴɓ ɛɚɣɑɣəɧɡ ɗɚɡɌəɚɖ ɒɔɐɖɚɝɞɨ ɛɜɚɐɎɔɏɌɑɞ-

ɝɫ ɛɚ ɘɚɣɑɞɚɣəɔɖɌɘ, əɌɖɌɛɗɔɎɌɫɝɨ Ɏ ɘɚɣɑɎɚɘ 

ɛɟɓɧɜɑ Ɏɛɗɚɞɨ ɐɚ əɌɣɌɗɌ ɌɖɞɌ ɘɚɣɑɔɝɛɟɝɖɌəɔɫ 

ɛɚ ɟɜɑɞɜɑ. ȿɜɚɐɔəɌɘɔɖɌ ɟɛɜɌɎɗɫɑɞɝɫ ɘɧɤɑɣəɚ-

ɝɠɔəɖɞɑɜəɧɘɔ ɝɔɝɞɑɘɌɘɔ əɌ Ɏɝɑɡ ɟɜɚɎəɫɡ ɘɚ-

ɣɑɎɧɡ ɛɟɞɑɕ.  

ɀɟəɖɢɔɚəɌɗɨəɚ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɌɫ ɝɔ-

ɝɞɑɘɌ ɫɎɗɫɑɞ ɝɚɍɚɕ ɑɐɔəɚɑ ɢɑɗɚɑ [2, 4, 5].  

ƍ  ȴɘɑɑɞ ɘɑɝɞɚ ɛɜɫɘɌɫ ɝɎɫɓɨ: ɞɑɘɛ  ɞɜɌəɝ-

ɛɚɜɞɌ  ɛɚ ɘɚɣɑɎɧɘ  ɛɟɞɫɘ  ɚɛɜɑɐɑɗɑə  ɖɌɣɑ-

ɝɞɎɑəəɧɘ  ɝɚɝɞɌɎɚɘ  ɔ  ɖɚɗɔɣɑɝɞɎɚɘ  ɘɚɣɔ, ɚɍ-

ɜɌɓɟɑɘɚɕ  Ɏ ɘɌɝɝɑ  ɐɑɕɝɞɎɟɪɥɔɡ  əɑɠɜɚəɚɎ.  

ƍ  ȹɚ ɑɝɞɨ ɔ ɚɍɜɌɞəɌɫ ɝɎɫɓɨ, ɐɑɕɝɞɎɟɪɥɌɫ 

Ɏ ɍɚɗɑɑ ɐɗɔɞɑɗɨəɚɘ Ɏɜɑɘɑəɔ: ɓɌɘɑɐɗɑəɔɑ ɛɜɚ-

ɢɑɝɝɚɎ ɞɜɌəɝɛɚɜɞɌ ɘɚɣɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɟɘɑəɨɤɑ-

əɔɪ ɘɚɣɑɚɍɜɌɓɚɎɌəɔɫ. 

ƍ  ȴ əɌɖɚəɑɢ, ɎɌɒəɧɕ ɚɢɑəɚɣəɧɕ ɖɜɔɞɑ-

ɜɔɕ: ɣɑɘ Ɏɧɤɑ ɝɖɚɜɚɝɞɨ ɞɜɌəɝɛɚɜɞɌ ɘɚɣɔ, ɞɑɘ 

ɘɑəɑɑ ɔəɞɑəɝɔɎəɚ ɘɚɏɟɞ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ ɛɜɚ-

ɢɑɝɝɧ, əɌɛɜɌɎɗɑəəɧɑ əɌ ɚɍɑɝɛɑɣɑəɔɑ ɏɚɘɑɚɝɞɌ-

ɓɌ. 

ɉɞɔ ɛɚɗɚɒɑəɔɫ ɚɞɑɣɑɝɞɎɑəəɚɕ əɑɠɜɚɟɜɚ-

ɗɚɏɔɔ [2, 4, 5] ɐɌɪɞ əɑɚɍɡɚɐɔɘɧɑ ɚɜɔɑəɞɔɜɧ Ɏ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ: ɐɗɫ ɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ ɛɌɜɑəɡɔɘɧ ɛɗɚɡɚ ɔ ɞɚɏɐɌ, ɖɚɏɐɌ ɞɜɌəɝɛɚɜɞ 

ɘɚɣɔ ɟɝɞɚɕɣɔɎɚ ɓɌɘɑɐɗɑə, ɔ ɖɚɏɐɌ ɚə ɍɧɎɌɑɞ 

ɐɗɔɞɑɗɨəɚ ɟɝɖɚɜɑəəɧɘ, əɌɛɜɔɘɑɜ, ɛɜɔ ɛɚɗɔ-

ɟɜɔɔ. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ȼɀȻ Ɏ əɑɠɜɚəɑ əɑ ɜɑɌɍ-

ɝɚɜɍɔɜɟɪɞɝɫ. ȯɗɚɘɑɜɟɗɚɞɜɚɛəɧɑ ȼɀȻ Ɏɘɑɝɞɑ ɝ 

Ɏɚɐɚɕ ɠɔɗɨɞɜɟɪɞɝɫ ɔɓ ɖɜɚɎɔ ɣɑɜɑɓ ɖɗɟɍɚɣɑɖ ɔ 

ɓɌɞɑɘ ɛɚɛɌɐɌɪɞ Ɏ ɛɜɚɖɝɔɘɌɗɨəɧɕ ɖɌəɌɗɑɢ, Ɏ 

ɚɍɗɌɝɞɨ ɐɑɕɝɞɎɔɫ ɚɍɫɓɌɞɑɗɨəɚɕ ɜɑɌɍɝɚɜɍɢɔɔ Ɏɚ-

ɐɧ. Ⱦɟɍɟɗɚɞɜɚɛəɧɑ ȼɀȻ ɝɑɖɜɑɞɔɜɟɪɞɝɫ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚ Ɏ ɛɜɚɖɝɔɘɌɗɨəɧɕ ɖɌəɌɗɑɢ, ɩɞɚ 

ɛɜɚɔɝɡɚɐɔɞ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɜɑɌɍɝɚɜɍɢɔɑɕ Ɏɚ-

ɐɧ. Ȼɚɝɗɑ ɚɍɫɓɌɞɑɗɨəɚɕ ɜɑɌɍɝɚɜɍɢɔɔ Ɏ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɘ ɖɌəɌɗɨɢɑ 65-80% Ɏɚɐɧ ɖɚəɢɑəɞɜɌɢɔɫ 

ɗɪɍɚɏɚ ȼɀȻ Ɏ ɘɚɣɑ ɜɑɓɖɚ ɎɚɓɜɌɝɞɌɑɞ. ȺəɌ ɘɚ-

ɒɑɞ ɑɥɑ ɛɚɎɧɝɔɞɨɝɫ ɘɌɖɝɔɘɟɘ əɌ 20% ɛɚɐ ɐɑɕ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɞɎɔɑɘ   ɠɌɖɟɗɨɞɌɞɔɎəɚɕ  ɜɑɌɍɝɚɜɍɢɔɔ  Ɏɚɐɧ  Ɏ  

ɐɔɝɞɌɗɨəɧɡ ɖɌəɌɗɨɢɌɡ, ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍɖɌɡ 

ɔ ɛɜɚɞɚɖɌɡ. 

ȴɓɎɑɝɞəɚ, ɣɞɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɝɚɝɞɌɎɌ ɚɍ-

ɜɌɓɟɑɘɚɕ ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɚɕ ɘɚɣɔ ɫɎɗɫɑɞɝɫ 

ɝɚɎɚɖɟɛəɚɝɞɨɪ ɞɜɑɡ ɚɝəɚɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɜɑɐɝɞɌɎɗɑəɚ ɝɗɑɐɟɪɥɑɕ ɠɚɜɘɟɗɚɕ 

[1]:  

Ƚɖɚɜɚɝɞɨ ȮɇȰȱȷȱȹȴɋ  =  ɝɖɚɜɚɝɞɨ 

ɀȴȷɈȾȼȬɂȴȴ Ɏ ɖɗɟɍɚɣɖɌɡ  -  ɝɖɚɜɚɝɞɨ ȼȱȬȭ-

ȽȺȼȭɂȴȴ Ɏ ɖɌəɌɗɨɢɌɡ   +   ɝɖɚɜɚɝɞɨ ɖɌəɌɗɨɢɑ-

Ɏɚɕ Ƚȱȶȼȱɂȴȴ. 

ȴəɞɑəɝɔɎəɚɝɞɨ Ɏɧɐɑɗɑəɔɫ ɘəɚɏɔɡ ɎɑɥɑɝɞɎ 

ɔɓ ɚɜɏɌəɔɓɘɌ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɍțɗɨɤɑɕ ɝɞɑɛɑəɔ 

ɜɑɌɍɝɚɜɍɢɔɑɕ, Ɍ əɑ ɝɑɖɜɑɢɔɑɕ. ȸɑɡɌəɔɓɘɧ ɝɌ-

ɘɚɜɑɏɟɗɔɜɚɎɌəɔɫ ɝɖɚɜɚɝɞɔ ɜɑəɌɗɨəɧɡ ɠɟəɖɢɔɕ 

əɌɛɜɌɎɗɑəɧ əɌ ɛɚɐɐɑɜɒɌəɔɑ ɖɗɟɍɚɣɖɚɎɚ-

ɖɌəɌɗɨɢɑɎɚɏɚ ɜɌɎəɚɎɑɝɔɫ Ɏ ɛɌɜɑəɡɔɘɑ ɔ ɝɞɌɍɔ-

ɗɔɓɌɢɔɪ Ɏɧɐɑɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ [1].  

ȹɌ ȼɔɝ. 2 ɛɚ ɏɚɜɔɓɚəɞɌɗɨəɚɕ ɚɝɔ ɏɜɌɠɔɖɌ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɛɜɑɐɝɞɌɎɗɑəɧ ɘɔɖɜɚɝɞɜɟɖɞɟɜɧ 

ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɧ, ɏɐɑ ɛɚɝɗɑ ɠɔɗɨɞɜɌɢɔɔ Ɏ 

ɖɗɟɍɚɣɖɌɡ ɛɜɚɔɝɡɚɐɫɞ ɚɝəɚɎəɧɑ ɛɜɚɢɑɝɝɧ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɖɚəɑɣəɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɚɣɔ. ɉɞɚ ð 

Ɏɡɚɐɫɥɔɑ Ɏ ɝɚɝɞɌɎ ɖɌɒɐɚɏɚ əɑɠɜɚəɌ ɛɜɚɖɝɔ-

ɘɌɗɨəɧɕ ɖɌəɌɗɑɢ, ɛɑɞɗɫ ȯɑəɗɑ, ɐɔɝɞɌɗɨəɧɕ ɖɌ-

əɌɗɑɢ, Ɍ ɞɌɖɒɑ ɝɚɍɔɜɌɞɑɗɨəɌɫ ɞɜɟɍɖɌ ɖɚɗɗɑɖ-

ɞɚɜəɚɕ ɝɔɝɞɑɘɧ. ȺɞɘɑɣɑəɌ ɞɌɖɒɑ ɞɚɛɚɏɜɌɠɔɫ 

ɚɍɘɑəɌ Ɏɚɐɧ Ɏ ɛɌɜɑəɡɔɘɑ [1]: ɩɞɚ ð ɛɜɚɢɑɝɝ ɚɍɫ-

ɓɌɞɑɗɨəɚɕ ɜɑɌɍɝɚɜɍɢɔɔ Ɏɚɐɧ ɔ ɎɑɥɑɝɞɎ, ɓɌɞɑɘ 

ɓɚəɌ ɟɐɑɜɒɌəɔɫ Ɏɚɐɧ Ɏ ɛɜɚɝɎɑɞɑ əɑɠɜɚəɌ ɔ 

ɛɜɚɢɑɝɝ ɠɌɖɟɗɨɞɌɞɔɎəɚɕ ɜɑɌɍɝɚɜɍɢɔɔ Ɏɚɐɧ ɔ 

ɎɑɥɑɝɞɎ. Ȼɚ ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɔ ɏɜɌɠɔɖɌ ɚɞɗɚɒɑ-

əɧ ɓəɌɣɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɎɑɥɑɝɞɎɌ ɛɚ ɚɞəɚ-

ɤɑəɔɪ ɖ ɑɏɚ ɝɚɐɑɜɒɌəɔɪ Ɏ ɛɗɌɓɘɑ: 1,0 ɚɓəɌɣɌ-

ɑɞ, ɣɞɚ ɖɚəɢɑəɞɜɌɢɔɫ ɎɑɥɑɝɞɎɌ Ɏ ɖɌəɌɗɨɢɑ ɞɌ-

ɖɌɫ ɒɑ, ɖɌɖ Ɏ ɛɗɌɓɘɑ.  

ȴəɟɗɔə, ɔɝɛɚɗɨɓɟɑɘɧɕ Ɏ ɗɌɍɚɜɌɞɚɜəɧɡ 

ɘɑɞɚɐɌɡ ɐɗɫ əɌɔɍɚɗɑɑ ɞɚɣəɧɡ ɔɓɘɑɜɑəɔɕ ɝɖɚɜɚ-

ɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ, əɑ ɜɑɌɍɝɚɜɍɔɜɟ-

ɑɞɝɫ ɔ əɑ ɝɑɖɜɑɞɔɜɟɑɞɝɫ ɩɛɔɞɑɗɔɑɘ ɖɌəɌɗɨɢɑɎ. 

Ȼɚɩɞɚɘɟ ɖɚɗɑɍɌəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɔəɟɗɔəɌ Ɏ 

ɜɌɓəɧɡ ɝɑɏɘɑəɞɌɡ əɑɠɜɚəɚɎ ɔ ɝɚɍɔɜɌɞɑɗɨəɧɡ 

ɞɜɟɍɖɌɡ (ȼɔɝ. 2) ɚɞɜɌɒɌɪɞ ɔɓɘɑəɑəɔɫ ɝɚɐɑɜɒɌ-

əɔɫ Ɏɚɐɧ Ɏ ɘɚɣɑ ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɧ. Ƚɟɥɑ-

ɝɞɎɟɪɞ ɔ ɐɜɟɏɔɑ ɎɑɥɑɝɞɎɌ, ɐɗɫ ɖɚɞɚɜɧɡ ɐɔəɌ-

ɘɔɖɌ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɛɚɐɣɔəɑəɌ ɐɔəɌɘɔɖɑ 

ɜɑɌɍɝɚɜɍɢɔɔ Ɏɚɐɧ Ɏ ɖɌəɌɗɨɢɌɡ ɔ ɝɚɍɔɜɌɞɑɗɨəɧɡ 

ɞɜɟɍɖɌɡ [1]. Ⱥɍɥɑɑ ɐɗɫ əɔɡ ð ɛɜɌɖɞɔɣɑɝɖɚɑ ɚɞ-

ɝɟɞɝɞɎɔɑ ɜɑɌɍɝɚɜɍɢɔɔ Ɏ ɛɌɜɑəɡɔɘɑ. ȶ ɏɗɚɘɑ-

ɜɟɗɚɞɜɚɛəɧɘ ɎɑɥɑɝɞɎɌɘ ɚɞəɚɝɔɞɝɫ ɖɜɑɌɞɔəɔə, 

ɚə ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɠɔɗɨɞɜɟɑɞɝɫ ɔ ɗɔɤɨ ɚɞɣɌ-

ɝɞɔ ɝɑɖɜɑɞɔɜɟɑɞɝɫ Ɏ ɖɌəɌɗɨɢɌɡ (ɐɚɗɫ ɑɏɚ ɝɑɖɜɑ-

ɢɔɔ ɜɌɝɞɑɞ ɛɜɔ Ȼȹ). ȶ ɞɟɍɟɗɚɜɚɛəɧɘ Ɏɑɥɑ-

ɝɞɎɌɘ ɚɞəɚɝɔɞɝɫ ȻȬȯ (ɛɌɜɌɌɘɔəɚɏɔɛɛɟɜɚɎɌɫ 

ɖɔɝɗɚɞɌ), ɖɚɞɚɜɌɫ Ɏ əɑɍɚɗɨɤɚɕ ɣɌɝɞɔ ɝɎɚɍɚɐəɚ 

ɠɔɗɨɞɜɟɑɞɝɫ, əɚ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɚ 95% ɑɑ 

ɝɑɖɜɑɞɔɜɟɑɞɝɫ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɘ ɖɌəɌɗɨɢɑ (ɛɜɔ 

Ȼȹ ɐɚɗɫ ɠɔɗɨɞɜɌɢɔɔ ȻȬȯ ɜɌɝɞɑɞ). ȻɜɑɐɝɞɌɎɗɑə-

əɚɘɟ ɏɜɌɠɔɖɟ ɔɓɘɑəɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɔ ɔəɟɗɔ-

əɌ Ɏ ɘɔɖɜɚɝɞɜɟɖɞɟɜɌɡ ɛɌɜɑəɡɔɘɧ ɚɞɎɑɣɌɪɞ 

ɏɜɌɠɔɖɔ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɖɜɑɌɞɔəɔəɌ ɔ ȻȬȯ, 

ɞɚɒɐɑɝɞɎɑəəɧɑ ɛɚ ɡɌɜɌɖɞɑɜɟ ɔɓɘɑəɑəɔɫ ɔ ɜɌɓ-

ɗɔɣɌɪɥɔɑɝɫ ɞɚɗɨɖɚ ɛɚ Ɍɘɛɗɔɞɟɐɑ (ȼɔɝ. 2). 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɏɗɚɘɑɜɟɗɚ- ɔ ɞɟɍɟɗɚ-

ɞɜɚɛəɧɑ ȼɀȻ ð ɩɞɚ ɎɑɥɑɝɞɎɌ, ɠɟəɖɢɔɚəɌɗɨəɚ 

ɛɚɐɚɍəɧɑ ɗɔɍɚ ɖɜɑɌɞɔəɔəɟ, ɗɔɍɚ ȻȬȯ. ȰɔəɌɘɔ-

ɖɌ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ əɑɠɜɚɞɜɚɛəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ, ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɜɑɌɍɝɚɜɍɔɜɟɪɥɔɡɝɫ Ɏ ɛɌ-

ɜɑəɡɔɘɑ, ɞɌɖɒɑ ɛɚɐɣɔəɑəɌ ɐɔəɌɘɔɖɑ ɜɑɌɍɝɚɜɍ-

ɢɔɔ Ɏɚɐɧ Ɏ ɖɌəɌɗɨɢɌɡ ɔ ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍ-

ɖɌɡ. Ȼɚɩɞɚɘɟ ɖɚəɢɑəɞɜɌɢɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ȼɀȻ, ɑɐɔəɚɚɍɜɌɓəɚ ɠɚɜɘɔɜɟɑɘɌɫ ɚɍɘɑəɚɘ Ɏɚɐɧ 

ɖ ɖɚəɢɟ ɝɚɍɔɜɌɞɑɗɨəɧɡ ɛɜɚɞɚɖɚɎ, ɜɌɓɗɔɣɌɑɞɝɫ 

ɗɔɤɨ ɛɚ Ɍɘɛɗɔɞɟɐɑ (ȼɔɝ. 2). Ȱɗɫ ɗɪɍɧɡ əɑɠɜɚ-

ɞɜɚɛəɧɡ ȼɀȻ Ɏɜɑɘɫ ɞɜɌəɝɛɚɜɞɌ ɚɛɜɑɐɑɗɑəɚ ɔɝ-

ɖɗɪɣɔɞɑɗɨəɚ ɚɍɘɑəɚɘ Ɏɚɐɧ Ɏ ɛɌɜɑəɡɔɘɑ ɔ ɏɔɐ-

ɜɚɐɔəɌɘɔɖɚɕ Ɏ ɔəɞɜɌ- ɔ ɛɚɝɞɜɑəɌɗɨəɧɡ ɘɚɣɑ-

Ɏɧɡ ɛɟɞɫɡ. 

ȮɧɞɑɖɌɪɥɔɕ ɔɓ ɛɜɔɎɑɐɑəəɧɡ ɞɑɚɜɑɞɔɣɑ-

ɝɖɔɡ ɚɍɚɝəɚɎɌəɔɕ ɛɑɜɎɧɕ ɎɌɒəɧɕ ɎɧɎɚɐ: ɖɚ-

ɗɔɣɑɝɞɎɚ ɏɗɚɘɑɜɟɗɚ- ɔɗɔ ɞɟɍɟɗɚɞɜɚɛəɚɏɚ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ, Ɏɧɐɑɗɫɑɘɚɏɚ əɑɠɜɚəɌɘɔ ɔɓ 

ɛɗɌɓɘɧ ɖɜɚɎɔ Ɏ ɑɐɔəɔɢɟ Ɏɜɑɘɑəɔ, ɛɚɝɞɚɫəəɚ 

ɍɗɌɏɚɐɌɜɫ ɝɌɘɚɜɑɏɟɗɫɢɔɔ  ɏɗɚɘɑɜɟɗɫɜəɚ-

ɖɌəɌɗɨɢɑɎɚɏɚ ɜɌɎəɚɎɑɝɔɫ. ȼɑɏɔɝɞɜɔɜɟɑɘɧɕ 

ɏɌɘɘɌ-ɖɌɘɑɜɚɕ ɟɜɚɎɑəɨ ɖɚəɢɑəɞɜɌɢɔɔ ɏɗɚɘɑ-

ɜɟɗɚɞɜɚɛəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɑ 

(ȼɔɝ. 3) ɐɔəɌɘɔɣɑɝɖɔ ɠɚɜɘɔɜɟɑɞɝɫ ɛɚɝɗɑ ɠɔɗɨ-

ɞɜɌɢɔɔ Ɏɚɐɧ ɔ ɝɌɘɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɞɚɘ ɚɍɦɑɘɑ 

ɒɔɐɖɚɝɞɔ, ɖɚɞɚɜɧɕ ɚɝɞɌɑɞɝɫ ɓɌ Ɏɧɣɑɞɚɘ ɜɑɌɍ-

ɝɚɜɍɢɔɔ Ɏɚɐɧ (ɚɍɫɓɌɞɑɗɨəɚɕ ɔ ɠɌɖɟɗɨɞɌɞɔɎəɚɕ). 

Ȱɗɫ ɞɟɍɟɗɚɞɜɚɛəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɟɜɚɎɑəɨ ɖɚəɢɑə-

ɞɜɌɢɔɔ Ɏ ɛɌɜɑəɡɔɘɑ ɠɚɜɘɔɜɟɑɞɝɫ əɑ ɞɚɗɨɖɚ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɑɏɚ ɌɖɞɔɎəɚɕ ɝɑɖɜɑɢɔɔ Ɏ  ɘɌɝɝɑ  ɐɑɕ- 

 

ȼɔɝ. 2.  ȶɚəɢɑəɞɜɔɜɚɎɌəɔɑ əɑɖɚɞɚɜɧɡ Ɏɑ-

ɥɑɝɞɎ ɔ ɐɔɏəɚɝɞɔɣɑɝɖɔɡ əɑɠɜɚɞɜɚɛəɧɡ 

ɜɌɐɔɚ-ɠɌɜɘɛɜɑɛɌɜɌɞɚɎ Ɏ ɘɔɖɜɚɝɞɜɟɖɞɟ-

ɜɌɡ ɖɌəɌɗɨɢɑɎɚɕ ɔ ɖɚɗɗɑɖɞɚɜəɚɕ ɝɔɝɞɑɘ 

ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ (ɛɚ [1]). 
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ɝɞɎɟɪɥɔɡ əɑɠɜɚəɚɎ. ȻɜɑɛɌɜɌɞ ɜɌɓɎɚɐɔɞɝɫ Ɏ 

ɞɚɘ ɚɍɦɑɘɑ ɒɔɐɖɚɝɞɔ, ɖɚɞɚɜɧɕ ɐɔəɌɘɔɣɑɝɖɔ 

ɝɖɗɌɐɧɎɌɑɞɝɫ Ɏ ɛɌɜɑəɡɔɘɑ ɝəɌɣɌɗɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɠɔɗɨɞɜɌɢɔɔ Ɏɚɐɧ, Ɍ ɓɌɞɑɘ ɑɑ ɜɑɌɍɝɚɜɍɢɔɔ (ɚɍɫ-

ɓɌɞɑɗɨəɚɕ ɔ ɠɌɖɟɗɨɞɌɞɔɎəɚɕ).  

ȺɞɝɪɐɌ Ɏɞɚɜɚɕ ɎɧɎɚɐ: ɟɜɚɎɑəɨ ɖɚəɢɑə-

ɞɜɌɢɔɔ ɏɗɚɘɑɜɟɗɚ- ɔɗɔ ɞɟɍɟɗɚɞɜɚɛəɚɏɚ ɜɌɐɔɚ-

ɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɌɜɑəɡɔɘɑ ɝɗɟɒɔɞ əɌɐɑɒəɧɘ 

ɘɌɜɖɑɜɚɘ ɝɞɑɛɑəɔ ɔɓɘɑəɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɚə-

əɚɕ ɠɟəɖɢɔɔ ɛɚɣɖɔ. 

Ȯɧɝɚɖɔɑ ɖɚɘɛɑəɝɌɞɚɜəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ 

ɛɚɣɑɖ ɍɌɓɔɜɟɪɞɝɫ əɌ ɘɑɡɌəɔɓɘɌɡ ɛɚɐɐɑɜɒɌəɔɫ 

ɖɗɟɍɚɣɖɚɎɚ-ɖɌəɌɗɨɢɑɎɚɏɚ ɜɌɎəɚɎɑɝɔɫ [1]. Ȼɜɔ 

ɛɚɣɑɣəɚɕ ɛɌɞɚɗɚɏɔɔ ɐɔɝɠɟəɖɢɔɚəɌɗɨəɚ əɌɜɟ-

ɤɌɑɞɝɫ ɜɑɌɍɝɚɜɍɢɔɫ Ɏɚɐɧ ɔ ɎɑɥɑɝɞɎ Ɏ ɛɌɜɑə-

ɡɔɘɑ, Ɍ əɑ ɞɚɗɨɖɚ ɠɔɗɨɞɜɌɢɔɫ ɔ ɝɑɖɜɑɢɔɫ Ɏɑ-

ɥɑɝɞɎ, ɎɖɗɪɣɌɫ ɔ əɑɠɜɚɞɜɚɛəɧɑ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɧ. ȾɌɖɒɑ ɐɚɍɌɎɗɫɪɞɝɫ ɩɠɠɑɖɞɧ Ɏɧ-

ɖɗɪɣɑəɔɫ ɣɌɝɞɔ əɑɠɜɚəɚɎ ɔɓ-ɓɌ əɑɖɜɚɓɌ, ɔɤɑ-

ɘɔɔ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ, əɑɠɜɚɝɖɗɑɜɚɓɌ ɔ ɞ.ɐ. 

ɉɞɚ əɌɍɗɪɐɌɑɞɝɫ, əɌɛɜɔɘɑɜ, ɛɜɔ əɑɠɜɚɞɚɖɝɔ-

ɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ. Ȯ ɔɞɚɏɑ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɠɟəɖɢɔɔ ɛɚɣɑɖ ɘɧ ɜɑɏɔɝɞɜɔɜɟɑɘ ɝəɔɒɑəəɟɪ 

ɖɚəɢɑəɞɜɌɢɔɪ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ Ɏ ɛɚɣɖɌɡ.   

ȳɌ ɜɟɍɑɒɚɘ Ɏ ɓɌɖɗɪɣɑəɔɫɡ ɎɜɌɣɑɕ-

ɜɌɐɔɚɗɚɏɚɎ ɠɔɏɟɜɔɜɟɑɞ əɑɕɞɜɌɗɨəɚɑ ɝɗɚɎɚɝɚɣɑ-

ɞɌəɔɑ çrenal functionè (ɜɑəɌɗɨəɌɫ ɠɟəɖɢɔɫ) ɛɚ-

ɝɖɚɗɨɖɟ ɛɚəɔɘɌɑɞɝɫ, ɣɞɚ əɑɞ ɔɓɚɗɔɜɚɎɌəəɚɏɚ 

əɌɜɟɤɑəɔɫ ɖɌɖɚɕ-ɗɔɍɚ ɚɐəɚɕ ɔɓ ɠɟəɖɢɔɕ ɛɌ-

ɜɑəɡɔɘɧ ð ɠɔɗɨɞɜɌɢɔɔ, ɜɑɌɍɝɚɜɍɢɔɔ ɔɗɔ ɝɑɖ-

ɜɑɢɔɔ [11]. ȶ ɝɚɒɌɗɑəɔɪ, ɟ əɌɝ ɓɌɖɗɪɣɑəɔɫ 

ɛɑɝɞɜɫɞ Ɏəɑɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘɔ çɞɑɜɘɔəɌɘɔè ɞɔ-

ɛɌ çɝɑɖɜɑɞɚɜəɚ-ɩɖɝɖɜɑɞɚɜəɚɕè ɔɗɔ çəɌɖɚɛɔɞɑɗɨ-

əɚ-Ɏɧɐɑɗɔɞɑɗɨəɚɕè ɠɟəɖɢɔɔ ɛɚɣɑɖ. ȴɓɘɑɜɔ-

ɞɑɗɨəɧɘ Ɏɚɓɘɚɒəɚɝɞɫɘ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ əɌɔɍɚɗɑɑ ɛɚɐɡɚɐɔɞ əɑɠɜɚɗɚɏɔɣɑɝɖɔɕ 

ɞɑɜɘɔə çɖɚəɢɑəɞɜɌɢɔɚəəɌɫ ɠɟəɖɢɔɫè ɖɌɖ ɝɟɘ-

ɘɌɜəɧɕ ɜɑɓɟɗɨɞɌɞ Ɏɝɑɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɜɑəɌɗɨəɚɕ 

ɛɌɜɑəɡɔɘɑ.  

ȰɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ çɖɚəɢɑəɞɜɌ-

ɢɔɚəəɚ-ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ ɘɚɣɑɎɧɐɑɗɑəɔɫ. 

Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɍɚɗɨɤɔəɝɞɎɌ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɣɑɖ 

ɎɌɒɑə ɛɜɔɓəɌɖ ɝəɔɒɑəɔɫ ɜɑəɌɗɨəɚɕ ɖɚəɢɑə-

ɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ. ȻɜɌɎɚɘɑɜəɚɝɞɨ ɔ ɓəɌɣɔ-

ɘɚɝɞɨ ɞɌɖɚɏɚ ɖɜɔɞɑɜɔɫ ɚɍɚɝəɚɎɌəɌ əɑɠɜɚɗɚɏɌ-

ɘɔ ɚɞɑɣɑɝɞɎɑəəɚɕ ɤɖɚɗɧ. ȸ.ɋ. ȼɌɞəɑɜ (1972) 

ɛɔɝɌɗ: çȻɜɔ ɍɚɗɨɤɔəɝɞɎɑ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɣɑɖ é 

ɖɗɟɍɚɣɖɚɎɌɫ ɠɔɗɨɞɜɌɢɔɫ, ɑɝɗɔ ɛɚəɔɒɌɑɞɝɫ, ɞɚ 

ɘɌɖɝɔɘɌɗɨəɚ əɌ 20-30% ɛɚ ɚɞəɚɤɑəɔɪ ɖ əɚɜ-

ɘɌɗɨəɧɘ ɓəɌɣɑəɔɫɘ. ȶɌəɌɗɨɢɑɎɌɫ ɝɑɖɜɑɢɔɫ 

ɣɟɒɑɜɚɐəɧɡ ɎɑɥɑɝɞɎ ɟɘɑəɨɤɌɑɞɝɫ ɛɚɣɞɔ Ɏ ɞɚɕ 

ɒɑ ɘɑɜɑ. ȳɌɞɚ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɚɝɘɚɞɔɣɑɝɖɚɘɟ 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɪ ɘɚɣɔ ɘɚɒɑɞ ɛɚɗəɚɝɞɨɪ Ɏɧ-

ɖɗɪɣɌɞɨɝɫ  ɔ  ɐɌɒɑ ɝɘɑəɫɞɨɝɫ ɚɝɘɚɞɔɣɑɝɖɔɘ 

ɜɌɓɎɑɐɑəɔɑɘè [8]. Ɋ.Ȯ. ȹɌɞɚɣɔə (2000): çȳəɌɣɔ-

ɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ ɔ 

ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ əɑɓɌɎɔɝɔɘɚ ɚɞ ɎɧɓɎɌɎɤɑɕ 

ɔɡ ɛɜɔɣɔəɧ ɛɜɔɎɚɐɔɞ ɖ ɟɘɑəɨɤɑəɔɪ ɖɚəɢɑə-

ɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɖɔ ɔɓ-ɓɌ  əɑɐɚɝɞɌɞɚɣ-

əɚɕ ɐɚɝɞɌɎɖɔ ɚɝɘɚɞɔɣɑɝɖɔ ɌɖɞɔɎəɧɡ ɎɑɥɑɝɞɎ ɔ 

əɌɜɟɤɑəɔɫ əɚɜɘɌɗɨəɚɏɚ ɐɎɔɒɑəɔɫ ɒɔɐɖɚɝɞɔè 

[2].  

ȸɧ ɛɜɔɐɑɜɒɔɎɌɑɘɝɫ ɖɚəɢɑɛɞɟɌɗɨəɚɕ 

çɖɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ ɘɚɣɑɎɧ-

ɐɑɗɑəɔɫ (ȼɔɝ. 4). Ȯ ɛɜɔɘɑəɑəɔɔ ɖ ɜɌɐɔɚəɟɖɗɔɐ-

əɧɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɚəɌ ɫɎɗɫɑɞ-

ɝɫ ɘɚɐɑɗɨɪ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɖɜɚɎɔ ɚɞ ȼɀȻ 

ɔ ɎɖɗɪɣɌɑɞ ɝɗɑɐɟɪɥɔɑ ɍɌɓɚɎɧɑ ɛɚɗɚɒɑəɔɫ.  

 ƍ ȻɑɜɎɚɑ ɛɚɗɚɒɑəɔɑ: Ɏ ɛɌɜɑəɡɔɘɑ ɖɚə-

ɢɑəɞɜɔɜɚɎɌəɔɑ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɜɚɔɝɡɚɐɔɞ 

ɝ ɟɣɌɝɞɔɑɘ 2-ɡ ɛɌɜɌɗɗɑɗɨəɧɡ əɑɓɌɎɔɝɔɘɧɡ ɛɜɚ-

ɢɑɝɝɚɎ ð ɞɜɌəɝɛɚɜɞɌ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ 

ɛɜɚɝɎɑɞɑ əɑɠɜɚəɚɎ, ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍɖɌɡ, 

ɛɜɚɞɚɖɌɡ ɔ é ɚɍɘɑəɌ Ɏɚɐɧ Ɏ ɞɑɡ ɒɑ ɘɔɖɜɚ-

ɝɞɜɟɖɞɟɜɌɡ.  

ƍ  Ȯɞɚɜɚɑ ɛɚɗɚɒɑəɔɑ: ɛɚɝɗɑɐɟɪɥɔɕ ɞɜɌəɝ-

ɛɚɜɞ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɚɞ ɛɌɜɑəɡɔɘɧ ɛɚɣɑɖ ɐɚ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɟɛɜɌɎɗɫɑɞɝɫ ɓɌɖɚəɌɘɔ ɝɗɚɒ-

əɚɕ ɏɔɐɜɚɐɔəɌɘɔɖɔ ɛɚɞɚɖɌ ɒɔɐɖɚɝɞɔ Ɏ ɘɌɖɜɚ-

ɝɞɜɟɖɞɟɜɌɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

ȶɌɖ ɟɒɑ ɛɚɖɌɓɌəɚ, ɟɜɚɎɑəɨ ɖɚəɢɑəɞɜɔɜɚ-

ɎɌəɔɫ ɔ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɚɏɚ, ɔ ɞɟɍɟɗɚɞɜɚɛəɚɏɚ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ Ɏ ɛɌɜɑəɡɔɘɑ ɫɎɗɫɑɞɝɫ 

ɡɚɜɚɤɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɑɑ ɖɚə-

 

ȼɔɝ. 3.  ȿɜɚɎɑəɨ ɖɚəɢɑəɞɜɌɢɔɔ əɑɠɜɚɞɜɚɛ-

əɧɡ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɎ (ȼɀȻ) Ɏ ɛɌɜɑə-

ɡɔɘɑ - ɘɌɜɖɑɜ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ 

ɛɚɣɖɔ. 

 

ȼɔɝ. 4. çȶɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɌɫè ɘɚɐɑɗɨ 

ɘɚɣɑɎɧɐɑɗɑəɔɫ Ɏ ɛɜɔɘɑəɑəɔɔ ɖ ɜɌɐɔɚəɟɖɗɔɐ-

əɧɘ ɔɝ-ɝɗɑɐɚɎɌəɔɫɘ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɔ ɑɑ 

ɝɗɑɐɝɞɎɔɑ - ɛɜɔəɢɔɛ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ. ȹɑɐɚɝɞɌɞɚɣəɚɝɞɨ 

ɛɚɣɖɔ ɐɚɝɞɚɎɑɜəɚ ɚɞɜɌɒɌɑɞɝɫ Ɏ ɛɌɐɑəɔɔ Ɏɑɗɔ-

ɣɔə ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɌɜɖɑɜɚɎ.  

ȺɐəɌɖɚ Ɏ ɌɜɝɑəɌɗɑ ɜɌɐɔɚəɟɖɗɔɐəɚɕ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɘɑɪɞɝɫ ɔ ɐɜɟ-

ɏɔɑ, ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɔ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧɑ, 

ɛɜɔɓəɌɖɔ ɜɑəɌɗɨəɧɡ ɐɔɝɠɟəɖɢɔɕ. ȿɝɞɚɕɣɔɎɧɑ 

əɌɜɟɤɑəɔɫ ɏɔɐɜɚɐɔəɌɘɔɖɔ Ɏ ɘɚɣɑɎɧɡ ɛɟɞɫɡ, 

ɔɓɘɑɜɑəəɧɑ ɛɜɔ ɜɌɐɔɚəɟɖɗɔɐəɚɘ  ɔɝɝɗɑɐɚɎɌ-

əɔɔ  Ɏ ɜɑɌɗɨəɚɘ  ɘɌɝɤɞɌɍɑ  Ɏɜɑɘɑəɔ, ɖɌɖ Ɏ ɟɎɑ-

ɗɔɣɔɞɑɗɨəɚɘ ɝɞɑɖɗɑ, ɐɚ ɎɧɫɎɗɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɔɘɛɞɚɘɚɎ ɟɖɌɓɧɎɌɪɞ  əɌ ɘɌɝɝɚɎɧɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɜɑəɌɗɨəɧɡ ɘɔɖɜɚɝɞɜɟɖɞɟ-

ɜɌɡ  ɔɗɔ əɌ ɛɚɎɧɤɑəəɟɪ  Ɏɑɜɚɫɞəɚɝɞɨ ɔɡ ɜɌɓ-

Ɏɔɞɔɫ. ɉɞɚɞ ɜɌɐɔɚəɟɖɗɔɐəɧɕ ɛɜɔəɢɔɛ çɠɟəɖ-

ɢɔɚəɌɗɨəɚɕ ɗɟɛɧè ɝɗɟɒɔɞ ɏɌɜɌəɞɔɑɕ ɜɌəəɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ. Ⱥə ɚɞɎɑɣɌɑɞ Ɏɧɤɑ ɚɍɚɓəɌɣɑəəɚɘɟ 

əɑɠɜɚɟɜɚɗɚɏɔɣɑɝɖɚɘɟ ɛɜɔəɢɔɛɟ əɑɜɌɓɜɧɎəɚɕ 

ɝɎɫɓɔ ɛɜɚɢɑɝɝɚɎ ɚɍɜɌɓɚɎɌəɔɫ, ɠɚɜɘɔɜɚɎɌəɔɫ ɔ 

ɞɜɌəɝɛɚɜɞɌ ɘɚɣɔ.  

 çȾɜɌəɝɛɚɜɞəɚ-ɝɖɚɜɚɝɞəɌɫè ɘɚɐɑɗɨ ð ɚɝ-

əɚɎɌ ɝɞɌəɐɌɜɞəɧɡ ɘɑɞɚɐɚɎ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ. 

Ȯ ɝɞɌəɐɌɜɞəɧɡ ɏɌɘɘɌ-ɖɌɘɑɜəɧɡ ɘɑɞɚɐɌɡ 

[6, 12] ɜɑɌɗɔɓɚɎɌəɌ çɞɜɌəɝɛɚɜɞəɚ-ɝɖɚɜɚɝɞəɌɫè 

ɘɚɐɑɗɨ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ð ɟɛɜɚɥɑəəɌɫ ɔ 

ɖɗɔəɔɣɑɝɖɔ əɑɝɚɝɞɚɫɞɑɗɨəɌɫ. ȸɚɐɑɗɨ ɌəɌɗɔɓɔ-

ɜɟɑɞ  ɞɚɗɨɖɚ  ɞɜɌəɝɛɚɜɞ  ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ, 

ɔɏəɚɜɔɜɟɫ  ɎɌɒəɟɪ  ɜɚɗɨ  Ɏɚɐɧ  Ɏ  ɚɍɜɌɓɚɎɌ-

əɔɔ,  ɖɚəɢɑəɞɜɔɜɚɎɌəɔɔ  ɔ  ɛɑɜɑɐɎɔɒɑəɔɔ  ɘɚ-

ɣɔ  Ɏ  ɛɌɜɑəɡɔɘɑ  ɔ  ɘɚɣɑɎɧɡ  ɛɟɞɫɡ. Ȼɜɔ ɩɞɚɘ 

ɛɜɔəɫɞ ɐɌɗɑɖɚ əɑ ɎɝɑɏɐɌ Ɏɑɜəɧɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ ɖɜɔɞɑɜɔɕ: ɣɑɘ ɍɚɗɨɤɑ ɝɖɚɜɚɝɞɨ ɞɜɌəɝɛɚɜ-

ɞɌ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ, ɞɑɘ ɗɟɣɤɑ ɐɗɫ ɚɣɔɝɞɔ-

ɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ.  

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɝɞɑɛɑəɨ ɝəɔɒɑəɔɫ ɝɖɚɜɚ-

ɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ əɌɐɑɒəɚ ɚɞɜɌɒɌ-

ɑɞ ɝɞɌɐɔɔ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [9]. Ƚɟɘ-

ɘɌɜəɌɫ ɠɟəɖɢɔɫ ɛɚɣɑɖ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɖɗɔɜɑəɝ-ɘɑɞɚɐɌɘɔ: əɌɔɍɚɗɑɑ ɞɚɣəɚ ð 

ɍɔɚɡɔɘɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɛɚ 24-ɣɌɝɚɎɚɘɟ ɖɗɔ-

ɜɑəɝɟ ɝɧɎɚɜɚɞɚɣəɚɏɚ ɖɜɑɌɞɔəɔəɌ ɔ ɐɚɜɚɏɔɘ ɜɌ-

ɐɔɚəɟɖɗɔɐəɧɘ ɘɑɞɚɐɚɘ ɛɚ ɖɗɔɜɑəɝɟ ɏɗɚɘɑɜɟɗɚ-

ɞɜɚɛəɚɏɚ 51Cr -EDTA. ȸɑəɑɑ ɞɚɣəɧɑ, əɚ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɑ ɓɌ ɜɟɍɑɒɚɘ ð ɏɌɘɘɌ-ɖɌɘɑɜəɧɑ ɘɑ-

ɞɚɐɧ ɝ ɚɢɑəɖɚɕ 3-ɘɔəɟɞəɚɏɚ ɖɗɔɜɑəɝɌ (ɍɑɓ ɛɜɚɍ 

ɖɜɚɎɔ) ɏɗɚɘɑɜɟɗɚɞɜɚɛəɚɏɚ 99m Tc-DTPA (ɝ ɜɌɐɔɚ-

ɡɔɘɔɣɑɝɖɚɕ ɣɔɝɞɚɞɚɕ əɑ ɘɑəɑɑ 95%). 

Ȯ çɞɜɌəɝɛɚɜɞəɚ-ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ ɖɌɒ-

ɐɌɫ ɛɚɣɖɌ ɟɝɗɚɎəɚ ɛɚɐɑɗɑəɌ əɌ ɣɌɝɞɨ, Ɏɜɑɘɑəəɚ 

əɌɖɌɛɗɔɎɌɪɥɟɪ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ, ɔ ɣɌɝɞɨ, 

ɑɏɚ ɎɧɎɚɐɫɥɟɪ. Ⱥɢɑəɑəəɟɪ ɗɪɍɧɘ ɖɗɔɜɑəɝ-

ɘɑɞɚɐɚɘ ɝɟɘɘɌɜəɟɪ ɠɟəɖɢɔɪ ɛɜɔəɫɞɚ ɐɑɗɔɞɨ 

ɘɑɒɐɟ ɗɑɎɚɕ ɔ ɛɜɌɎɚɕ ɛɚɣɖɌɘɔ ɛɟɞɑɘ Ɏɧɣɔɝɗɑ-

əɔɫ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɜɌɓɐɑɗɨəɚɕ 

ɠɟəɖɢɔɔ, uptake, Ɏ %. ɃɌɥɑ ɚə ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɖɌɖ %-əɚɑ ɝɚɚɞəɚɤɑəɔɑ ɛɗɚɥɌɐɑɕ ɛɚɐ əɌɖɗɚə-

əɧɘɔ ɛɌɜɑəɡɔɘəɧɘɔ ɟɣɌɝɞɖɌɘɔ 2-ɡ ɜɑəɚɏɜɌɘɘ. 

ɉɞɚɘɟ ɛɚɖɌɓɌɞɑɗɪ Ɏ ɖɗɔəɔɖɑ ɐɚɎɑɜɫɪɞ ɞɚɗɨɖɚ 

ɛɜɔ ɓəɌɣɔɞɑɗɨəɚɕ Ɍɝɔɘɘɑɞɜɔɔ ɠɟəɖɢɔɔ ɛɚɣɑɖ. 

ȾɌɖɒɑ ɞɜɌɐɔɢɔɚəəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɛɚɖɌɓɌ-

ɞɑɗɔ ɠɚɜɘɧ ɜɑəɚɏɜɌɘɘɧ, ð Ɏɜɑɘɫ ɐɚɝɞɔɒɑəɔɫ 

ɘɌɖɝɔɘɟɘɌ Tmax  ɔ Ɏɜɑɘɫ ɛɚɗɟɎɧɎɑɐɑəɔɫ T1/2 . 

ȱɝɗɔ ɚəɔ ɍɚɗɨɤɑ əɚɜɘɧ, ɞɚ ɐɗɫ ɐɚɖɌɓɌɞɑɗɨɝɞɎɌ 

ɓəɌɣɔɞɑɗɨəɧɡ ɚɍɝɞɜɟɖɞɔɎəɧɡ əɌɜɟɤɑəɔɕ ɛɜɔ-

ɘɑəɫɪɞɝɫ ɛɜɚɎɚɖɌɢɔɚəəɧɑ ɛɜɚɍɧ ɝ ɜɑɓɖɔɘ 

ɟɝɔɗɑəɔɑɘ ɐɔɟɜɑɓɌ, ɣɞɚ əɑɍɑɓɚɛɌɝəɚ ɐɗɫ əɑɖɚ-

ɞɚɜɧɡ ɏɜɟɛɛ ɍɚɗɨəɧɡ. ȹɔɓɖɌɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɠɚɜɘɌɗɨəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ T1/2  ɖ ɔɓɘɑəɑəɔɪ ɝɖɚ-

ɜɚɝɞɔ ɚɞɞɚɖɌ ɛɜɔɎɚɐɔɞ ɖ ɞɚɘɟ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ 

ɛɜɚɍ əɑɜɑɐɖɚ ɞɜɌɖɞɟɪɞɝɫ ɖɌɖ ɝɚɘəɔɞɑɗɨəɧɑ, 

ɚɝɚɍɑəəɚ ɛɜɔ ɐɔɗɌɞɌɢɔɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

ȸɧ ɝɚɓəɌɞɑɗɨəɚ əɑ ɖɌɝɌɗɔɝɨ ɐɜɟɏɔɡ ɛɚɖɌ-

ɓɌɞɑɗɑɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɡ, ɛɚ ɘəɑəɔɪ ɔɡ ɜɌɓ-

ɩɞɚ ɜɌɓəɧɑ ɝɛɚɝɚɍɧ ɚɢɑəɖɔ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɜɑɘɑ-

əɔ ɞɜɌəɓɔɞɌ (ɣɑɜɑɓ ɛɚɣɖɟ, ɛɌɜɑəɡɔɘɟ, ɃȷȽ), Ɍ 

ɞɌɖɒɑ ɛɚɖɌɓɌɞɑɗɑɕ ɞɔɛɌ çoutputè [11, 12]. ȻɜɌɖ-

ɞɔɣɑɝɖɔɑ ɎɜɌɣɔ ɛɗɚɡɚ ɛɚəɔɘɌɪɞ ɘɚɐɑɗɔ, ɝɗɌɍɚ 

ɝɎɫɓɌəəɧɑ ɝ ɌəɌɞɚɘɔɑɕ ɔ ɠɔɓɔɚɗɚɏɔɑɕ ȸȮȽ. 

ȼɌɓɜɌɍɚɞɌəəɧɑ Ɏ 1970-80-ɡ ɏɚɐɌɡ ɝɞɌə-

ɐɌɜɞəɧɑ ɜɌɐɔɚəɟɖɗɔɐəɧɑ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ  ɠɟəɖɢɔɔ  ɛɚɣɑɖ ɝ ɞɑɡ ɛɚɜ əɑ ɛɜɑɞɑɜɛɑɗɔ 

ɛɜɔəɢɔɛɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ. ȺɏɜɌəɔɣɑəəɚɝɞɨ 

ɝɞɌəɐɌɜɞəɧɡ ɘɑɞɚɐɚɎ ɐɌɎəɚ ɟɍɑɐɔɗɌ əɌɝ Ɏ əɑ-

ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɡ ɛɜɔɘɑəɑəɔɫ Ɏ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɕ ɖɗɔəɔɖɑ.  

Ⱥɝɚɍɑəəɚɝɞɔ ɎɔɓɟɌɗɨəɚ-ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ 

ɌəɌɗɔɓɌ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɐɌəəɧɡ ɖɚɘɛɗɑɖɝ-

əɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ. 

ȶɌɖ ɔ Ɏɚ Ɏɝɑɘ ɘɔɜɑ, ɘɧ əɌɣɔəɌɑɘ ɌəɌɗɔɓ 

ɝ ɜɑəɚɏɜɌɘɘ ɢɑɗɧɡ ɛɚɣɑɖ. ȼɑəɚɏɜɌɘɘɌ ð ɩɞɚ 

ɑɐɔəɝɞɎɑəəɌɫ ɖɜɔɎɌɫ, ɛɚ ɖɚɞɚɜɚɕ ɘɚɒəɚ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚ Ɏɚ Ɏɜɑɘɑəɔ ɛɜɚɝɗɑɐɔɞɨ ɛɜɚɢɑɝɝɧ 

ɘɌɝɝɚɎɚɏɚ çɚɖɜɌɤɔɎɌəɔɫè ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ 

ɜɑəɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ, ɎɖɗɪɣɌɪɥɔɡɝɫ Ɏ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɑ ɘɚɣɑɎɧɐɑɗɑəɔɑ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɎɎɑɐɑəɔɫ ȼɀȻ. ȹɌ ɩɞɚɕ Ɏɜɑɘɑəəțɕ ɚɣɑɜɑɐəɚɝɞɔ 

ɚɝəɚɎɌəɚ Ɏɧɣɔɝɗɑəɔɑ ɎɌɒəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ 

ɠɟəɖɢɔɔ ɛɚɣɖɔ. ȹɌ ɜɑəɚɏɜɌɘɘɑ ɟɝɗɚɎəɚ Ɏɧɐɑ-

ɗɫɪɞ 3 ɜɌɓɐɑɗɌ: çɝɚɝɟɐɔɝɞɟɪè ɌəɏɔɚɠɌɓɟ, çɛɌ-

ɜɑəɡɔɘəɟɪè ɠɌɓɟ ɔ əɌɔɍɚɗɑɑ ɐɗɔɞɑɗɨəɟɪ çɟɜɚ-

ɐɔəɌɘɔɣɑɝɖɟɪè ɠɌɓɟ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɝɗɚɒəɚɕ 

ɝɟɘɘɚɕ ɏɔɐɜɚɐɔəɌɘɔɖɔ Ɏ ɣɌɤɑɣɖɌɡ, ɗɚɡɌəɖɑ ɔ 

ɜɑɠɗɪɖɝɚɎ ɔɓ ɘɚɣɑɞɚɣəɔɖɚɎ (ȼɔɝ. 5).  

Ȼɚɝɗɑ ɎɎɑɐɑəɔɫ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɟɝɗɚɎ-

əɚ ɓɌ 40-50 ɝɑɖɟəɐ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɘɑɒɐɟ ɛɚɣɖɌɘɔ ɔ ɛɑɜɠɟɓɔɫ, ɞɚ 

ɑɝɞɨ ɓɌɛɚɗəɑəɔɑ ɜɑəɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɖɜɚɎɨɪ, ɘɑ-

ɣɑəəɚɕ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɚɘ. ȬəɏɔɚɠɌɓɌ ɝɗɟ-

ɒɔɞ ɐɗɫ ɚɢɑəɖɔ ɛɚɖɌɓɌɞɑɗɑɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɛɚ-

ɣɑɖ.  

çȻɌɜɑəɡɔɘəɌɫè ɠɌɓɌ əɌ ɜɑəɚɏɜɌɘɘɑ, Ɏɔɓɟ-

ɌɗɔɓɔɜɟɪɥɌɫ ɛɜɚɡɚɒɐɑəɔɑ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ 

ɛɚ ɝɞɜɟɖɞɟɜɌɘ ɖɚɜɧ ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɫ, Ɏ ɛɜɔə-

ɢɔɛɑ əɑ ɘɚɒɑɞ ɓɌəɔɘɌɞɨ ɍɚɗɑɑ 1 ɘɔəɟɞɧ. ɀɔɗɨ-

ɞɜɌɢɔɫ ɔɗɔ ɝɑɖɜɑɢɔɫ Ɏ ɘɌɝɝɑ ɐɑɕɝɞɎɟɪɥɔɡ əɑ-

ɠɜɚəɚɎ ð ɚɣɑəɨ ɌɖɞɔɎəɧɑ ɘɔɖɜɚɛɜɚɢɑɝɝɧ, ɖɚ-

ɞɚɜɧɑ ɐɗɫɞɝɫ ɝɑɖɟəɐɧ ɔɗɔ ɐɚɗɔ ɝɑɖɟəɐɧ. ȹɚ 
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ɚəɔ ɓɌɐɌɪɞ ɟɜɚɎɑəɨ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɣɑəɚɏɚ 

ɎɑɥɑɝɞɎɌ Ɏ ɚɍɜɌɓɟɑɘɚɕ ɘɚɣɑ ɔ ɔɝɡɚɐəɟɪ ɔəɞɑə-

ɝɔɎəɚɝɞɨ ɔɓɘɑɜɫɑɘɚɏɚ ɝɔɏəɌɗɌ. ȽɌɘɌ ɠɚɜɘɌ 

ɩɞɚɏɚ ɝɔɏəɌɗɌ ɚɛɜɑɐɑɗɑəɌ ɎɖɗɌɐɌɘɔ ɍɚɗɑɑ ɘɑɐ-

ɗɑəəɧɡ ɏɔɐɜɚɐɔəɌɘɔɣɑɝɖɔɡ ɘɌɖɜɚɛɜɚɢɑɝɝɚɎ Ɏ 

ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍɖɌɡ, ɛɜɚɞɚɖɌɡ ɔ ɘɌɗɧɡ ɣɌ-

ɤɑɣɖɌɡ. Ȯ ɜɑɌɗɨəɚɝɞɔ, Ɏɚɝɡɚɐɫɥɔɕ ɟɣɌɝɞɚɖ ɜɑ-

əɚɏɜɌɘɘɧ ɚɞɚɍɜɌɒɌɑɞ ɚɞəɚɝɔɞɑɗɨəɟɪ ɓɌɐɑɜɒɖɟ 

Ɏ ɛɌɜɑəɡɔɘɑ ɛɚɞɚɖɌ ɘɑɣɑəɚɕ ɘɚɣɔ ɛɜɔ ɓɌɐɌə-

əɚɘ ɘɌɝɝɚɕ ɐɑɕɝɞɎɟɪɥɔɡ əɑɠɜɚəɚɎ ɟɜɚɎəɑ ɑɑ 

ɖɚəɢɑəɞɜɌɢɔɔ. 

Ȱɗɫ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ ɠɟəɖɢɔɔ ɛɌɜɑə-

ɡɔɘɧ əɌɐɚ Ɏɧɣɑɝɞɨ ɔɓ ɜɑəɚɏɜɌɘɘɧ ɖɚɘɛɚəɑəɞɟ 

ɖɜɚɎɚɞɚɖɌ (ȼɔɝ. 5). ȸɧ ɘɚɐɑɗɔɜɟɑɘ ɑɑ ɖɜɚɎɚɞɚ-

ɖɚɘ Ɏ ɓɚəɑ ɛɜɌɎɚɏɚ ɝɑɜɐɢɌ ɔ əɌɣɌɗɨəɚɘ ɚɞɜɑɓɖɑ 

Ɍɚɜɞɧ (ɖɟɐɌ Ɏɡɚɐɔɞ ɔ ɠɚəɚɎɌɫ ɌɖɞɔɎəɚɝɞɨ ȼɀȻ 

Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ). Ƚɛɚɝɚɍ ɛɚɗɟɣɑəɔɫ çɘɚɣɑɎɚɏɚ 

ɚɝɞɌɞɖɌè ɚɝəɚɎɌə əɌ ɠɚɜɘɟɗɑ çɠɟəɖɢɔɚəɌɗɨəɚɕ 

ɗɟɛɧè [7], ɛɚɓɎɚɗɫɪɥɑɕ ɎɧɣɔɞɌɞɨ ɔɓ ɔɝɡɚɐəɚɕ 

ɖɜɔɎɚɕ ɝɚɝɞɌɎɗɫɪɥɟɪ ɖɜɚɎɚɞɚɖɌ ɝ əɚɜɘɔɜɚɎɌ-

əɔɑɘ əɌ ɎɎɚɐɔɘɟɪ ɐɚɓɟ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ. ȾɌ-

ɖɚɑ ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɚɍɑɝɛɑɣɔɎɌɑɞ ɚɢɑəɖɟ ɛɚɖɌ-

ɓɌɞɑɗɫ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɖɔ ð 

Gren.  

ȼɌɐɔɚəɟɖɗɔɐəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɜɚɢɑɝɝɚɎ 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɘɑɣɑəɚɕ ɘɚɣɔ Ɏ ɜɑəɌɗɨəɧɡ 

ɝɞɜɟɖɞɟɜɌɡ ɎɚɓɘɚɒəɌ ɍɗɌɏɚɐɌɜɫ ɔɡ ɠɟəɖɢɔɚəɔ-

ɜɚɎɌəɔɪ. ȴɓɎɗɑɣɨ ɩɞɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɎɌɒəɟɪ 

ɔəɠɚɜɘɌɢɔɪ ɔɓ ɝɑɜɔɔ ɝɢɔəɞɔɏɜɌɘɘ ɛɚɓɎɚɗɔɗɌ 

ɜɌɓɜɌɍɚɞɌəəɌɫ ɞɑɡəɔɖɌ çɎɔɜɞɟɌɗɨəɚɕ ɍɔɚɛɝɔɔè 

[7]. ȹɌ ɜɔɝɟəɖɑ 6 ɛɚɖɌɓɌə çɍɔɚɛɝɔɕəɧɕè Ɏɧɍɚɜ 

ɓɚəɧ, ɛɜɑɐɝɞɌɎɔɞɑɗɨəɚɕ ɐɗɫ ɖɚəɢɑəɞɜɌɢɔɔ ɜɌ-

ɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏəɟɞɜɔ ɗɚɡɌəɖɔ. ȼɌɓɘɑɜ ɓɚ-

əɧ (Ɏ ɛɔɖɝɑɗɌɡ ɘɌɞɜɔɢɧ ɔɓɚɍɜɌɒɑəɔɫ) ɝɚɚɞɎɑɞ-

ɝɞɎɟɑɞ ɘɔəɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ ɛɗɚɥɌɐɔ Ɏəɟɞ-

ɜɔ ɛɚɗɚɝɞɔ ɗɚɡɌəɖɔ ɝ əɌɝɞɜɚɕɖɚɕ əɌ Ɏɧɝɚɖɔɕ 

çɛɚɗɑɓəɧɕè ɝɔɏəɌɗ. ɉɞɔɘ çɛɚɗɑɓəɧɘ ɝɔɏəɌɗɚɘè 

ɫɎɗɫɑɞɝɫ ɔɓɘɑəɫɪɥɌɫɝɫ Ɏɚ Ɏɜɑɘɑəɔ ɖɚəɢɑə-

ɞɜɌɢɔɫ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɒɔɐɖɚɝɞəɚɘ ɚɍɦɑ-

ɘɑ ɠɟəɖɢɔɚəɌɗɨəɚ ɚɐəɚɜɚɐəɚɏɚ ɚɞɐɑɗɌ. 

ȻɜɌɎɔɗɌ ɔ ɛɜɔɑɘɧ çɎɔɜɞɟɌɗɨəɚɕ ɍɔɚɛɝɔɔè 

(ȼɔɝ. 7) ɛɚɓɎɚɗɫɪɞ ɠɟəɖɢɔɚəɌɗɨəɚ ɐɚɝɞɚɎɑɜəɚ 

ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɚɖɜɌɤɔɎɌɑɘɧɑ ɌəɌɞɚɘɚ-

ɝɞɜɟɖɞɟɜəɧɑ çɓɚəɧ ɔəɞɑɜɑɝɌè (ȳȴ). ȽəɌɣɌɗɌ ɘɧ 

ɔɥɑɘ ɝɜɑɐɔ 5-7 ɛɜɚɍ ɚɛɞɔɘɌɗɨəɟɪ ɓɚəɟ ɔəɞɑɜɑ-

ɝɌ (Ɏ ɛɚɗɚɝɞɔ ɝɑɜɐɢɌ), ɛɜɑɐɝɞɌɎɔɞɑɗɨəɟɪ ɐɗɫ 

ɖɗɔɜɑəɝɌ ɖɜɚɎɔ ɚɞ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ. Ȱɗɫ 

ɖɌɒɐɚɕ ɛɚɣɖɔ ɢɑɗɔɖɚɘ ɚɍɜɔɝɚɎɧɎɌɑɘ ɓɚəɟ ɐɗɫ 

ɚɢɑəɖɔ ɏɑɘɚɐɔəɌɘɔɖɔ ɔ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ 

ɠɟəɖɢɔɔ ɛɌɜɑəɡɔɘɧ. çȭɔɚɛɝɔɕəɚè ɔɥɑɘ ɚɛɞɔ-

ɘɟɘ ɝɜɑɐɔ əɑɝɖɚɗɨɖɔɡ ɛɜɚɍ ɐɗɫ ɓɚəɧ, ɛɜɑɐɝɞɌɎ-

ɗɫɪɥɑɕ ɟɜɚɐɔəɌɘɔɖɟ Ɏ ɖɚɜɑ ɖɌɒɐɚɕ ɛɚɣɖɔ. Ȭɗ-

ɏɚɜɔɞɘɧ ɚɛɞɔɘɔɓɌɢɔɔ ɚɝɟɥɑɝɞɎɗɫɪɞɝɫ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔ ɔɗɔ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɔ ɝɚɏɗɌɝəɚ ɜɌɓ-

ɜɌɍɚɞɌəəɧɘ ɖɜɔɞɑɜɔɫɘ. 

ȾɑɡəɔɖɌ çɎɔɜɞɟɌɗɨəɚɕ ɍɔɚɛɝɔɔè ɔ ɑɐɔəɚɑ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɛɚ ɠɚɜɘɟɗɑ çɠɟəɖɢɔɚəɌɗɨəɚɕ 

ɗɟɛɧè ɝɚɓɐɌɪɞ əɌɍɚɜ ɖɜɔɎɧɡ, ɝɛɑɢɔɠɔɣəɧɡ ɐɗɫ 

ɟɜɚɐɔəɌɘɔɖɔ ɖɌɒɐɚɏɚ ɔɓ ɚɞɐɑɗɚɎ ɘɚɣɑɎɧɡ ɛɟ-

ɞɑɕ (ɝɘ. ȼɔɝ. 5). Ȼɜɔ ɔɡ ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ 

əɌɐɑɒəɚ ɎɧɫɎɗɫɪɞɝɫ ɛɜɔɓəɌɖɔ ɟɜɚɝɞɌɓɚɎ, ɜɑ-

ɠɗɪɖɝ-Ɍɜɔɞɘɔɔ, ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɗɌɞɌɢɔɔ, 

ɘɑɝɞɌ ɛɜɔɗɚɒɑəɔɫ ɠɌɖɞɚɜɚɎ əɌɜɟɤɑəɔɫ ɚɞɞɚ-

ɖɌ. ȹɌ ɜɔɝɟəɖɑ 5 ɞɑɘəɚ-ɓɑɗɑəɧɘɔ ɝɞɜɑɗɖɌɘɔ 

ɛɚɘɑɣɑəɌ ɝɑɜɔɫ ɜɑɠɗɪɖɝɚɎ Ɏ əɌɍɗɪɐɑəɔɔ ɛɌ-

ɢɔɑəɞɖɔ ɝ ɐɔɌɏəɚɓɚɘ: çȺɍɚɝɞɜɑəɔɑ ɔəɠɑɖɢɔɔ 

ɘɚɣɑɎɧɡ ɛɟɞɑɕè. 

ȽɔɝɞɑɘəɌɫ ɩɖɝɛɑɜɞɔɓɌ əɑɠɜɚɟɜɚɗɚɏɔɣɑ-

ɝɖɔɡ ɝɚɝɞɚɫəɔɕ (ȽɉȹȽ) ɛɚ ɐɌəəɧɘ ɖɚɘɛɗɑɖɝ-

əɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ. 

 

ȼɔɝ. 5.  ɀɟəɖɢɔɚəɌɗɨəɧɕ ɝɛɑɖɞɜ ɜɑəɚɏɜɌɘɘɧ 

ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɌəɌɗɔɓ ɟɜɚɐɔəɌɘɔ-

ɖɔ Ɏ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɑ. ɂɎɑɞɚɎɌɫ 

ɤɖɌɗɌ ɚɞɚɍɜɌɒɌɑɞ ɟɍɧɎɌəɔɑ əɌ ɝɢɔəɞɔɏɜɌ-

ɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɣɑ-

ɞɌ ɜɌɐɔɚɌɖɞɔɎəɚɏɚ ɔɓɗɟɣɑəɔɫ ɚɞ ɖɜɌɝəɚɏɚ 

ɢɎɑɞɌ ɖ ɣɑɜəɚɘɟ. 

 

ȼɔɝ. 6. çȼɌɐɔɚəɟɖɗɔɐəɌɫ ɌəɌɞɚɘɔɫè ɛɚɣɖɔ.  

Ȼɜɔəɢɔɛ çɎɔɜɞɟɌɗɨəɚɕ ɍɔɚɛɝɔɔè ɛɜɔ Ɏɧɍɚɜɑ 

əɌ ɝɢɔəɞɔɏɜɌɘɘɑ ɓɚəɧ ɔəɞɑɜɑɝɌ ɐɗɫ ɛɚɣɑɣəɚɕ 

ɗɚɡɌəɖɔ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɧɝɚɖɔɕ çɛɚɗɑɓəɧɕ 

ɝɔɏəɌɗè  ð  ɖɚəɢɑəɞɜɌɢɔɪ ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ  

Ɏ ɒɔɐɖɚɝɞəɚɘ ɚɍɦɑɘɑ  ɠɟəɖɢɔɚəɌɗɨəɚ  ɚɐəɚ-

ɜɚɐəɚɏɚ  ɚɞɐɑɗɌ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȯɗɌɎəɧɕ Ɍɖɢɑəɞ ɘɧ ɐɑɗɌɑɘ əɌ ɎɧɫɎɗɑəɔɔ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɓɌ-

ɐɑɜɒɑɖ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ȽȻȺȺ, əɌɣɔəɌɫ 

ɝ ɍɚɗɨɤɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɓɌɖɌəɣɔɎɌɫ 

ɘɚɣɑɎɧɘ ɛɟɓɧɜɑɘ (ȼɔɝ. 8). Ȼɚɣɖɔ ɜɌɝɝɘɌɞɜɔɎɌ-

ɑɘ ɖɌɖ ɚɍɦɑɖɞɧ ɝ ɚɍɫɓɌɞɑɗɨəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɑɕ ɝɚɝɟɐɔɝɞɧɡ, ɛɌɜɑəɡɔɘəɧɡ ɔ 

ɘɚɣɑɎɧɡ ɘɌɖɜɚɝɞɜɟɖɞɟɜ.  

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɔɓəɌɖɚɎ 

ɓɌɐɑɜɒɖɔ Ɏ ɩɖɝɞɜɌ-, ɔəɞɜɌ-, ɛɚɝɞɜɑəɌɗɨəɧɡ 

ɝɞɜɟɖɞɟɜɌɡ ȽȻȺȺ ɝɗɑɐɟɪɥɔɑ.  

RO ð ɟɜɚɎɑəɨ [ɚ.ɑ.] ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ 

ɖɜɚɎɔ ɚɞ ȼɀȻ Ɏ ɚɜɏɌəɔɓɘɑ ɔ RK ð ɟɜɚɎɑəɨ [ɚ.ɑ.] 

ɖɚɘɛɑəɝɌɢɔɔ; QL-QR ð ɚɞəɚɝɔɞɑɗɨəɧɕ ɛɚɣɑɣ-

əɧɕ ɖɜɚɎɚɞɚɖ [%].  

Ȼɚɣɖɔ: A ð ɝɖɚɜɚɝɞɨ ɓɌɛɚɗəɑəɔɫ ȼɀȻ Ɍɜ-

ɞɑɜɔɌɗɨəɚɏɚ ɜɟɝɗɌ [ɝɑɖ], V ð ɝɖɚɜɚɝɞɨ ɎɧɎɑɐɑəɔɫ 

ȼɀȻ ɔɓ Ɏɑəɚɓəɚɏɚ ɜɟɝɗɌ ɛɚɣɖɔ [%]; Gren ð ɟɜɚ-

Ɏɑəɨ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ [ɚ.ɑ.] ȼɀȻ Ɏ ɛɌɜɑəɡɔɘɑ; 

D ð ɝɖɚɜɚɝɞɨ  ɎɧɎɑɐɑəɔɫ ȼɀȻ ɔɓ ɖɚɜɧ [%]; Gcalc 

(GC) , G pelv  (GP) , Gur ð ɟɜɚɎɑəɨ [ɚ.ɑ.] ɖɚəɢɑəɞɜɔ-

ɜɚɎɌəɔɫ ȼɀȻ, ɚɛɜɑɐɑɗɫɑɘɧɕ ɛɜɔ ȭɀȴ Ɏ ɣɌɤɑɣ-

ɖɌɡ, ɗɚɡɌəɖɑ, ɚɞɐɑɗɑ ɘɚɣɑɞɚɣəɔɖɌ (Ɏ ɝɖɚɍɖɌɡ ð 

ɞɑ ɒɑ ɟɜɚɛɚɖɌɓɌɞɑɗɔ, ɚɛɜɑɐɑɗɫɑɘɧɑ ɛɜɔ ɀȰ); 

KC = G calc  / G ren  , KP = G pelv  / G ren  ð ɛɚɖɌɓɌɞɑɗɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ ɖɌɗɔɖɚ- ɔ ɛɔɑɗɚɩɖɞɌɓɔɔ (ɣɌ-

ɤɑɣəɚ-ɜɑəɌɗɨəɚɑ ɔ ɗɚɡɌəɚɣəɚ-ɜɑəɌɗɨəɚɑ ɚɞəɚ-

ɤɑəɔɫ); KPC = Gpelv  / G calc  ð ɚɞəɚɝɔɞɑɗɨəɧɕ ɟɜɚ-

ɝɞɌɓ (ɛɜɔ ȭɀȴ), RPC = GP / GC ð ɚɞəɚɝɔɞɑɗɨəɧɕ 

ɚɝɞɌɞɚɣəɧɕ ɟɜɚɝɞɌɓ (ɛɜɔ ɀȰ) Ɏ ɃȷȽ; Tcalc  (TC), 

Tpelv  (TP), Ucalc  (UC), U pelv  (UP) ð ɛɚɖɌɓɌɞɑɗɔ Ɏɜɑ-

ɘɑəɔ əɌɣɌɗɌ [ɘɔə] ɔ ɝɖɚɜɚɝɞɔ ɎɧɎɑɐɑəɔɫ ɘɑɣɑ-

əɚɕ ɘɚɣɔ [%] ɔɓ ɣɌɤɑɣɑɖ ɔ ɗɚɡɌəɖɔ ɛɜɔ ȭɀȴ 

(ɛɜɔ ɀȰ).  

ȸɚɣɑɎɚɕ ɛɟɓɧɜɨ: GB20 ð ɟɜɚɎɑəɨ [ɚ.ɑ.] 

ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ȼɀȻ Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ əɌ 

20 ɘɔə (ɛɜɔ ȭɀȴ); GBres ð ɟɜɚɎɑəɨ [ɚ.ɑ.] ɚɝɞɌ-

ɞɚɣəɚɕ ɘɚɣɔ Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ (ɛɜɔ ɀȰ); ǤGB ð 

ɝɖɚɜɚɝɞɨ [ɚ.ɑ./ɘɔə] ɓɌɛɚɗəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧ-

ɜɫ (ɛɜɔ ɀȰ). 

ȶɚəɢɑəɞɜɌɢɔɚəəɌɫ ɠɟəɖɢɔɫ ɖɌɒɐɚɕ ɛɚɣ-

ɖɔ ɚɢɑəɔɎɌɑɞɝɫ ɛɚ ɟɜɚɎəɪ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ 

ȼɀȻ Ɏ ɛɌɜɑəɡɔɘɑ, ɩɞɚ ɛɚɖɌɓɌɞɑɗɨ Gren, ɜɌɎəɚ-

ɛɜɔɘɑəɔɘɧɕ ɐɗɫ ɏɗɚɘɑɜɟɗɚ- ɔ ɞɟɍɟɗɚɞɜɚɛəɧɡ 

ɎɑɥɑɝɞɎ. ȻɚɖɌɓɌɞɑɗɨ ɝɖɚɜɚɝɞɔ ɎɧɎɑɐɑəɔɫ ȼɀȻ 

ɔɓ ɛɌɜɑəɡɔɘɧ (D, Ɏ %) ɛɚɓɎɚɗɫɑɞ ɐɌɒɑ əɌ ɠɚəɑ 

ɏɔɛɑɜɟɝɖɚɜɑəəɚɏɚ ɐɔɟɜɑɓɌ ɎɧɫɎɗɫɞɨ ɝɖɜɧɞɧɑ 

ɜɌəəɔɑ ɛɜɔɓəɌɖɔ ɜɑəɌɗɨəɚɕ ɐɔɝɠɟəɖɢɔɔ, 

əɌɛɜɔɘɑɜ, ɛɜɔ ɜɌɓɎɔɞɔɔ ɞɚɖɝɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɛɌɜɑəɡɔɘɧ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɔ ɎɧɜɌɒɑəəɚɝɞɨ əɌɜɟɤɑəɔɕ 

ɛɌɜɢɔɌɗɨəɧɡ ɠɟəɖɢɔɕ ɚɛɜɑɐɑɗɑəɌ ɛɚɖɌɓɌɞɑɗɫ-

ɘɔ ɜɑəɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔɖɔ ɔ ɔɑɜɌɜɡɔɑɕ ɟɜɚ-

ɐɔəɌɘɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɐɗɫ Ɏɑɜɡəɔɡ ɔ əɔɒ-

əɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, ɚɞ ɖɚɜɧ ɛɚɣɑɖ ɐɚ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ. ȴɝɖɗɪɣɔɞɑɗɨəɌɫ ɜɚɗɨ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɜɔəɌɐɗɑɒɔɞ ɌəɌɗɔɓɟ ɐɔɝɠɟəɖɢɔɚəɌɗɨəɚɕ ɏɔɐ-

ɜɚɐɔəɌɘɔɖɔ ɔ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɛɜɔɓəɌɖɌɘ ɚɞ-

əɚɝɔɞɑɗɨəɧɡ ɟɜɚɝɞɌɓɚɎ Ɏ ɚɞɐɑɗɌɡ ɘɚɣɑɎɧɡ ɛɟ-

ɞɑɕ, ɎɖɗɪɣɌɫ ɚɢɑəɖɟ ɛɚɖɌɓɌɞɑɗɫ ɚɝɞɌɞɚɣəɚɕ ɘɚ-

ɣɔ Ɏ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ Ɏ ɚɞəɚɝɔɞɑɗɨəɧɡ ɑɐɔəɔɢɌɡ 

(ɚ.ɑ.). ȺɢɑəɖɌ ɝɞɑɛɑəɔ ɟɜɚɐɔəɌɘɔɣɑɝɖɔɡ əɌɜɟ-

ɤɑəɔɕ ɓɌɎɔɝɔɞ ɚɞ ɜɑəɌɗɨəɚɏɚ ɖɗɔɜɑəɝɌ Ɏɚɐɧ: 

ɟɝɖɚɜɑə (əɌɛɜɔɘɑɜ, ɛɜɔɑɘɚɘ ɏɔɛɚɞɑəɓɔɎəɧɡ 

ɝɜɑɐɝɞɎ), ɓɌɘɑɐɗɑə (əɌɛɜɔɘɑɜ, Ɏ ɝɚɝɞɚɫəɔɔ 

əɌɞɚɥɌɖ). ȱɝɗɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɖɗɔɜɑəɝ Ɏɚɐɧ 

ɟɝɖɚɜɑə, ɞɚ, əɌɍɗɪɐɌɫ ɘɚɣɑɎɧɑ ɛɟɞɔ Ɏ ɔɡ ɜɑɏɟ-

ɗɫɞɚɜəɚɘ əɌɛɜɫɒɑəɔɔ, ɘɧ ɚɢɑəɔɎɌɑɘ ɟɜɚɐɔ-

əɌɘɔɣɑɝɖɔɕ ɜɑɓɑɜɎ. ȬəɌɗɔɓ ɐɌəəɧɡ ȶȼ əɌɣɔəɌ-

ɑɞɝɫ ɝ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɟɝɞɌəɚɎɔɎɤɑɏɚɝɫ ɖɗɔ-

ɜɑəɝɌ Ɏɚɐɧ (ɔ ɘɚɣɑɞɚɖɌ Ɏ ȸȮȽ). ȹɌɍɗɪɐɌɑɘɧɕ 

ɛɜɔ ȭɀȴ ɟɝɖɚɜɑəəɧɕ ɜɑɒɔɘ ɘɚɣɑɞɚɖɌ ɔəɚɏɐɌ 

ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɚɜɏɌəɔɓɘɑ əɑɫɎəɚ, ɔ ɛɚɘɔɘɚ 

ɐɌəəɧɡ ɌəɌɘəɑɓɌ, ɔɝɞɚɜɔɔ ɍɚɗɑɓəɔ, ɚɛɜɚɝɌ ɛɌ-

ɢɔɑəɞɌ, əɌɘɔ ɟɣɔɞɧɎɌɪɞɝɫ ɝɛɑɢɔɠɔɣɑɝɖɔɑ ɚɍɦ-

ɑɖɞɔɎəɧɑ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɜɌɐɔɚəɟɖɗɔɐəɧɑ 

ɛɜɔɓəɌɖɔ ɟɝɖɚɜɑəɔɫ ɘɚɣɑɞɚɖɌ. 

Ȱɗɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɖɚəɞɜɚɗɫ ɎɖɗɌɐɚɎ ɛɚɣɑɖ 

Ɏ ɝɟɘɘɌɜəɚɑ ɚɣɔɥɑəɔɑ ɛɜɔɘɑəɑəɌ ɐɎɚɕəɌɫ 

ɚɢɑəɖɌ (ȼɔɝ. 8): ɛɚ ɎɑɗɔɣɔəɌɘ ɚɞəɚɝɔɞɑɗɨəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ (QL : QR) ɔ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖ-

ɢɔɔ ɛɌɜɑəɡɔɘɧ (GrenL  ɔ GrenR). ȾɌɖ, ɛɜɔ əɑɠɜɚ-

ɞɚɖɝɔɣəɚɕ ɡɔɘɔɚɞɑɜɌɛɔɔ ɘɚɒɑɞ Ɏɜɑɘɑəəɚ ɝəɔ-

ɒɌɞɨɝɫ ɎɖɗɌɐ Ɏ ɝɟɘɘɌɜəɚɑ ɚɣɔɥɑəɔɑ ɟ ɍɚɗɑɑ 

ɌɖɞɔɎəɚɕ, ɠɟəɖɢɔɚəɌɗɨəɚ ɛɑɜɑɏɜɟɒɑəəɚɕ ɛɚɣ-

ɖɔ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɎɧɤɌɞɨɝɫ əɌɏɜɟɓɖɌ əɌ 

ɐɜɟɏɟɪ ɛɚɣɖɟ. Ȼɜɔ ɩɞɚɘ ɝɔɘɘɑɞɜɔɓɌɢɔɫ 

(50:50%) ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ð 

ɩɞɚ ɛɜɔɓəɌɖ ɐɔɝɠɟəɖɢɔɔ ɝ ɌɐɌɛɞɔɎəɧɘ ɝɖɜɧ-

ɞɧɘ ɛɚɐɖɗɪɣɑəɔɑɘ ɜɑəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ. Ȭ əɚɜ-

ɘɌɗɨəɧɘ ɝɚɚɞəɚɤɑəɔɑɘ ɫɎɗɫɑɞɝɫ ɗɑɏɖɌɫ Ɍɝɔɘ-

ɘɑɞɜɔɫ ɖɜɚɎɚɞɚɖɌ ɝ əɑɓəɌɣɔɞɑɗɨəɧɘ ɛɜɑɚɍɗɌ-

ɐɌəɔɑɘ ɖɜɚɎɚɞɚɖɌ ɗɑɎɚɕ ɛɚɣɖɔ ɔɓ-ɓɌ ɚɝɚɍɑəəɚ-

ɝɞɑɕ ɌəɌɞɚɘɔɔ ɜɑəɌɗɨəɚɕ ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ 

(ɜɑɠɑɜɑəɝəɧɑ ɓəɌɣɑəɔɫ  ɐɗɫ  QL : QR ð ɩɞɚ 

54:46%, 53:47%, 52:48%).  

ȶɌɣɑɝɞɎɚ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ əɌ ɘɑɒɝɔ-

ɝɞɑɘəɚɘ ɟɜɚɎəɑ (ȼɔɝ. 8) ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɑ 

 

ȼɔɝ. 7. çȮɔɜɞɟɌɗɨəɌɫ ɍɔɚɛɝɔɫè - ɝɛɚɝɚɍ ɚɢɑə-

ɖɔ ɟɜɚɎəɫ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɜɌɐɔɚɠɌɜɘ-

ɛɜɑɛɌɜɌɞɌ Ɏ ɚɞɐɑɗɌɡ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɝɔ-

ɝɞɑɘɧ ɘɚɣɑɎɧɐɑɗɑəɔɫ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɞɚɗɨɖɚ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɔɓɎɗɑɣɑəɔɫ ɛɚɣɖɌɘɔ 

ɘɑɣɑəɚɏɚ ɎɑɥɑɝɞɎɌ ɔɓ ɖɜɚɎɔ, əɚ ɔ ɑɏɚ Ɏɜ®ɘɑə-

əɧɘ ɟɐɑɜɒɌəɔɑɘ Ɏɚ Ɏəɑɛɚɣɑɣəɧɡ ɐɑɛɚ. ȺɢɑəɖɌ 

ɝɞɑɛɑəɔ ɝɚɡɜɌəəɚɝɞɔ ɝɟɘɘɌɜəɚɕ ɠɟəɖɢɔɔ ɛɚ-

ɣɑɖ ɔ ɜɔɝɖɌ ɑɑ ɐɑɝɞɌɍɔɗɔɓɌɢɔɔ əɌɐɑɒəɚ ɚɍɑɝ-

ɛɑɣɑəɌ ɖɚɘɛɗɑɖɝɚɘ ɛɚɖɌɓɌɞɑɗɑɕ: 1) ɝɔɝɞɑɘəɧɘɔ 

ɛɚɖɌɓɌɞɑɗɫɘɔ RO ð ɟɜɚɎəɫ ɚɣɔɥɑəɔɫ ɖɜɚɎɔ ɚɞ 

ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ ɔ RK ð ɍɟɠɑɜəɚɏɚ ɟɐɑɜ-

ɒɌəɔɫ ɘɑɣɑəɚɕ ɖɜɚɎɔ Ɏɚ Ɏəɑɛɚɣɑɣəɧɡ ɝɞɜɟɖɞɟ-

ɜɌɡ; 2) ɝɚɚɞəɚɤɑəɔɑɘ ɚɢɑəɚɖ ɖɚəɢɑəɞɜɌɢɔɚə-

əɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ (GrenL  ɔ GrenR) ɔ ɛɚɖɌɓɌɞɑɗɑɕ 

ɟɜɚɝɞɌɓɚɎ, ɛɚɝɖɚɗɨɖɟ ɟɝɞɚɕɣɔɎɚɝɞɨ ɜɌɍɚɞɧ ɛɚ-

ɣɑɖ ɝɎɫɓɌəɌ ɝ ɜɌɝɛɜɑɐɑɗɑəɔɑɘ ɘɑɒɐɟ əɔɘɔ 

əɌɏɜɟɓɚɖ, Ɍ ɞɌɖɒɑ ɝ ɎɧɜɌɒɑəəɚɝɞɨɪ ɔ ɗɚɖɌɗɔ-

ɓɌɢɔɑɕ ɓɌɐɑɜɒɑɖ əɌ ɛɟɞɫɡ ɚɞɞɚɖɌ ɘɚɣɔ. Ȼɜɔ ɚɞ-

ɝɟɞɝɞɎɔɔ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɝɍɚɑɎ ɚɢɑəɖɔ, ɛɚɗɟ-

ɣɑəəɧɑ ɝɛɚɝɚɍɚɘ (1) ɔ ɝɛɚɝɚɍɚɘ (2), ɐɚɗɒəɧ 

çɝɡɚɐɔɞɨɝɫè ɖ ɚɐəɚɓəɌɣəɚɘɟ ɎɧɎɚɐɟ ɚ ɝɟɘɘɌɜ-

əɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɛɚ ɐɌəəɧɘ ȶȼ əɌɘɔ ɎɎɑɐɑ-

əɚ: Ɍ) ɚɛɜɑɐɑɗɑəɔɑ ɝɞɑɛɑəɔ ɝəɔɒɑəɔɫ ɝɟɘɘɌɜ-

əɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ Ɏ ɞɜɑɡ ɚɝ-

əɚɎəɧɡ ɏɜɌɐɌɢɔɫɡ (Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ; ɝəɔɒɑə-

əɧɕ, əɚ ɐɚɝɞɌɞɚɣəɧɕ; ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəəɧɕ, 

əɑɐɚɝɞɌɞɚɣəɧɕ); ɍ) ɝɞɑɛɑəəɌɫ ɚɢɑəɖɌ ɜɔɝɖɌ ɐɑ-

ɝɞɌɍɔɗɔɓɌɢɔɔ ɠɟəɖɢɔɔ ȸȮȽ (Ɏɛɗɚɞɨ ɐɚ ɜɌɓɎɔ-

ɞɔɫ ɐɑɖɚɘɛɑəɝɌɢɔɔ). ȼɌɓɜɌɍɚɞɌəɧ ɚɢɑəɚɣəɧɑ 

ɞɌɍɗɔɢɧ, ɚɝəɚɎɌəəɧɑ əɌ əɌɟɣəɚ ɚɍɚɝəɚɎɌəəɚɘ 

(ȼɔɝ. 9) ɛɜɔɍɗɔɒɑəəɚɘ ɝɚɚɞɎɑɞɝɞɎɔɔ (ɖɚɜɜɑɗɫ-

ɢɔɫ r = 0,3-0,4) ɘɑɒɐɟ ɝɞɑɛɑəɫɘɔ ɝəɔɒɑəɔɫ 

ɝɟɘɘɌɜəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ ȶȼ ɔ ɔə-

ɞɑɜɎɌɗɌɘɔ ɐɗɫ ɝɖɚɜɚɝɞɔ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌ-

ɢɔɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɔ ɏɜɌɐɌɢɔɔ ɡɜɚəɔɣɑɝɖɚɕ 

ɍɚɗɑɓəɔ ɛɚɣɑɖ  [10]. 

ȶȼ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɌɐɑɖɎɌɞəɧɑ ɚɢɑəɖɔ 

Ɏ ɞɑɡ əɑɜɑɐɖɚ ɎɝɞɜɑɣɌɑɘɧɡ Ɏ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɛɑɜɑɡɚɐəɚ-əɑɜɌɎəɚɎɑɝəɧɡ ɝɚɝɞɚɫəɔ-

ɫɡ, Ɏ ɖɚɞɚɜɧɡ ɍɔɚɡɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ ɘɚɏɟɞ 

ɐɌɞɨ əɑɐɚɝɞɚɎɑɜəɧɕ ɜɑɓɟɗɨɞɌɞ. ȹɌɘɔ ɟɣɔɞɧɎɌ-

ɑɞɝɫ ɜɑɏɟɗɔɜɟɑɘɚɝɞɨ ɠɟəɖɢɔɕ ɛɚɣɑɖ ɔ Ɏɑɜɚɫɞ-

əɚɝɞɨ ɛɑɜɑɡɚɐɌ ɝɚɝɞɚɫəɔɫ ɝɔɝɞɑɘɧ əɌ ɍɚɗɑɑ 

əɔɓɖɔɕ ɟɜɚɎɑəɨ ɚɞəɚɝɔɞɑɗɨəɚ ɝɟɥɑɝɞɎɟɪɥɑɏɚ. 

ȺɢɑəɔɎɌɑɘɧɕ ɜɔɝɖ ɐɑɝɞɌɍɔɗɔɓɌɢɔɔ ɓɌɎɔɝɔɞ ɚɞ 

ɝɞɑɛɑəɔ ɝəɔɒɑəɔɫ ɜɑəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ, ɖɚɞɚɜɧɕ 

ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ Ɏɝɑɕ ɘɌɝɝɚɕ ɝɚɡɜɌəəɧɡ əɑɠɜɚ-

əɚɎ. ȹɌ ɠɟəɖɢɔɚəɌɗɨəɧɕ ɜɑɓɑɜɎ ɖɌɒɐɚɕ ɛɚɣɖɔ 

Ɏɗɔɫɑɞ ɎɧɜɌɒɑəəɚɝɞɨ əɌɜɟɤɑəɔɕ ɑɑ ɏɑɘɚ- ɔ 

ɟɜɚɐɔəɌɘɔɖɔ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɚɏɜɌəɔɣɔɎɌɞɨ 

ɌɐɑɖɎɌɞəɧɕ ɚɞɖɗɔɖ ɜɑəɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ əɌ ɩɖɝ-

ɞɜɌɚɜɐɔəɌɜəɧɑ əɌɏɜɟɓɖɔ (əɑɠɜɚɞɚɖɝɔɣəɟɪ ɡɔ-

ɘɔɚɞɑɜɌɛɔɪ, ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, 

ɚɞɜɌɎɗɑəɔɫ, ɞɜɌɎɘɧ). 

ȶɗɔəɔɣɑɝɖɚɑ ɚɍɚɝəɚɎɌəɔɑ ɟəɔɎɑɜɝɌɗɨəɚ-

ɝɞɔ çɖɚəɢɑəɞɜɌɢɔɚəəɚ-ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ ɛɜɔ 

ɔəɞɑɜɛɜɑɞɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɣɑɖ 

ɝ ɏɗɚɘɑɜɟɗɚ- ɔ ɞɟɍɟɗɚɞɜɚɛəɧɘɔ ȼɀȻ. 

Ȯ ɜɌɘɖɌɡ ɑɐɔəɚɏɚ ɖɚəɢɑəɞɜɌɢɔɚəəɚ-

ɝɖɚɜɚɝɞəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɌəɌɗɔɓɟ ɐɌəəɧɡ ɛɌɜəɧɡ 

ɞɑɝɞɚɎ  [7] ɝ 99m Tc-ɞɑɡəɑɠɚɜɚɘ ɔ ɔɓɎɑɝɞəɧɘɔ 

ɞɟɍɟɗɚɞɜɚɛəɧɘɔ ɛɜɑɛɌɜɌɞɌɘɔ (123I-

ɏɔɛɛɟɜɌəɚɘ, 99m Tc-ɞɑɡəɑɘɌɏɚɘ, 99m Tc-MAG3), Ɍ 

ɞɌɖɒɑ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɘ  99m Tc-ɛɑəɞɌɞɑɡɚɘ 

ɎɧɫɎɗɑəɌ ɐɚɝɞɚɎɑɜəɌɫ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ 

(R=0,3 -0,7) ɐɗɫ ɓəɌɣɑəɔɕ ɚɐəɚɔɘɑəəɧɡ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ȶȼ (ȾɌɍɗ. 1).  

ȼɑɓɟɗɨɞɌɞɧ ɣɔɝɗɑəəɚɏɚ ɝɜɌɎəɑəɔɫ Ɏɑɗɔɣɔə 

ɛɚɖɌɓɌɞɑɗɫ ɟɜɚɎəɫ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ Ɏ ɛɌɜɑə-

ɡɔɘɑ ɛɚɓɎɚɗɔɗɔ ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ 99m Tc-MAG3 ɔ 

ɑɏɚ ɚɞɑɣɑɝɞɎɑəəɧɕ ɌəɌɗɚɏ 99m Tc-ɞɑɡəɑɘɌɏ ɖɚə-

ɢɑəɞɜɔɜɟɪɞɝɫ Ɏ ɛɌɜɑəɡɔɘɑ Ɏ ɝɜɑɐəɑɘ Ɏ 1,6-1,7 

ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ 99m Tc-ɞɑɡəɑɠɚɜ (ɚɞəɚɤɑəɔɑ ɐɗɫ 

Gren). Ȼɜɔɍɗɔɒɑəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ 1,7 ɐɗɫ ɛɑ-

ɜɑɝɣɑɞɌ ɛɚɖɌɓɌɞɑɗɑɕ ɟɜɚɎəɫ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑ-

ɣɑəɚɕ ɘɚɣɔ Ɏ ɚɞɐɑɗɌɡ ɛɌɜɑəɡɔɘɧ ɔ ɘɚɣɑɎɚɏɚ 

ɞɜɌɖɞɌ Ɏ ɞɑɝɞɌɡ ɝ 99m Tc-ɞɑɡəɑɘɌɏɚɘ ɔɗɔ 99m Tc-

MAG3 ɛɜɔɘɑəɫɑɞɝɫ əɌɘɔ ɛɜɔ ɔɡ ɝɜɌɎəɑəɔɔ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ ɞɑɝɞɚɎ ɝ 99mTc-ɞɑɡəɑɠɚɜɚɘ. Ȱɗɫ 

123I -ɏɔɛɛɟɜɌəɌ (ȾɌɍɗ. 1) Ɏɑɜɚɫɞəɚ ɝɖɌɓɌɗɚɝɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑɐɚɝɞɌɞɚɣəɚɑ ɣɔɝɗɚ əɌɍɗɪɐɑ-

əɔɕ ɛɌɢɔɑəɞɚɎ, əɚ ɖɚɩɠɠɔɢɔɑəɞ ɛɑɜɑɝɣɑɞɌ 1,5-

1,6 ɐɗɫ ɖɚəɢɑəɞɜɌɢɔɚəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Gren  ɚɖɌ-

ɓɌɗɝɫ ɍɗɔɓɚɖ ɖ ɝɚɚɞəɚɤɑəɔɫɘ 1,6-1,7 ɐɗɫ 99m Tc-

ɞɑɡəɑɘɌɏɌ ɔ 99m Tc-MAG3. ȶ ɛɚɐɚɍəɧɘ ɩɘɛɔɜɔ-

ɣɑɝɖɔɘ ɎɧɎɚɐɌɘ [13, 14] ɛɜɔɤɑɗ, əɚ ɝ ɐɜɟɏɔɡ 

ɛɚɓɔɢɔɕ, ɔɓɎɑɝɞəɧɕ əɌ ȳɌɛɌɐɑ ɜɌɐɔɚɗɚɏ ȸ. 

Rutland (ɝɚɓɐɌɞɑɗɨ ɘɑɞɚɐɌ ȼɟɞɗɌəɐɌ-ȻɌɞɗɌɖɌ 

ɐɗɫ ɚɢɑəɖɔ ɜɌɓɐɑɗɨəɚɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɖɜɔɎɚɕ ɝɑɜɐɑɣəɚɏɚ ɖɗɔɜɑəɝɌ). 

Ȱɗɫ 99m Tc-ɛɑəɞɌɞɑɡɌ ɔ 99m Tc-ɞɑɡəɑɠɚɜɌ 

(ȾɌɍɗ. 1), əɑɝɘɚɞɜɫ əɌ ɚɞəɚɝɔɞɑɗɨəɚ ɘɌɗɚɑ ɣɔɝɗɚ 

əɌɍɗɪɐɑəɔɕ ɛɌɢɔɑəɞɚɎ, ɛɚɗɟɣɑə əɔɓɖɔɕ (ɜɌɎ-

əɧɕ 0,7) ɖɚɩɠɠɔɢɔɑəɞ ɛɑɜɑɝɣɑɞɌ ɐɗɫ ɖɚəɢɑə-

ɞɜɌɢɔɚəəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ Gren  Ɏɘɑɝɞɚ ɚɒɔɐɌɎɤɑ-

ɏɚɝɫ ɐɗɫ ɩɞɔɡ ɏɗɚɘɑɜɟɗɚɞɜɚɛəɧɡ ȼɀȻ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ, ɜɌɎəɚɏɚ 1. ɉɞɚ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ, Ɏɚ-

ɛɑɜɎɧɡ, əɔɓɖɔɘ ɖɌɣɑɝɞɎɚɘ ɛɜɔɘɑəɫɎɤɑɏɚɝɫ Ɏ 

ɝɜɌɎəɔɞɑɗɨəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 99m Tc-ɛɑəɞɌɞɑɡɌ, 

ɛɚɝɖɚɗɨɖɟ Ɏ əɌɤɑɕ ɝɞɜɌəɑ  ɐɚ ɝɔɡ ɛɚɜ  ɝɞɌəɐɌɜ- 

ɞɔɓɔɜɚɎɌə ɛɚɜɚɏ ɜɌɐɔɚɡɔɘɔɣɑɝɖɚɕ ɣɔɝɞɚɞɧ 

ȼɀȻ, ɜɌɎəɧɕ 70%, Ɏɘɑɝɞɚ  ɛɜɔəɫɞɚɏɚ  Ɏ  ȱɎɜɚɛɑ  

 

ȼɔɝ. 8.  Ƚɛɑɖɞɜ ɛɜɔɓəɌɖɚɎ ɓɌɐɑɜɒɑɖ Ɏ ɩɖɝɞɜɌ-

, ɔəɞɜɌ-, ɛɚɝɞɜɑəɌɗɨəɧɡ ɝɞɜɟɖɞɟɜɌɡ ȽȻȺȺ. 
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ɔ ȽɄȬ 95%-ɛɚɜɚɏɌ. Ȯɚ-Ɏɞɚɜɧɡ, ɖɌɖ ɔɓɎɑɝɞəɚ, 
99m Tc-DTPA ɔ ɑɏɚ ɌəɌɗɚɏ 99m Tc-ɛɑəɞɌɞɑɡ ɡɟɒɑ, 

ɣɑɘ ɞɟɍɟɗɚɞɜɚɛəɧɑ ȼɀȻ, ɎɔɓɟɌɗɔɓɔɜɟɪɞ ɛɚɣɖɔ, 

əɌɣɔəɌɫ ɟɒɑ ɝ ɟɘɑɜɑəəɧɡ ɝɞɑɛɑəɑɕ ɔɡ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ.   

ȹɌ ɚɢɑəɖɟ ɖɚɜɜɑɗɫɢɔɕ ɛɚɎɗɔɫɗɚ ɔ ɞɚ, ɣɞɚ 
99mT c-ɞɑɡəɑɠɚɜ ɝɚɓɐɌɑɞ Ɏ 10-20 ɜɌɓ ɘɑəɨɤɟɪ 

ɌɖɞɔɎəɚɝɞɨ Ɏ ɛɑɣɑəɔ ɔ ɝɑɗɑɓɑəɖɑ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɌəɌɗɚɏɔɣəɧɘɔ çɤɟɘè-ɩɠɠɑɖɞɌɘɔ, əɌɍɗɪɐɌɑ-

ɘɧɘɔ ɛɜɔ ɎɎɑɐɑəɔɔ Ɏ ɞɑɡ ɒɑ ɐɚɓɌɡ 99m Tc-

ɞɑɡəɑɘɌɏɌ, 99m Tc-MAG3 ɔ ɚɝɚɍɑəəɚ 99m Tc-

ɛɑəɞɌɞɑɡɌ. 

Ⱥɞɘɑɞɔɘ ɛɜɌɖɞɔɣɑɝɖɚɑ ɝɚɎɛɌɐɑəɔɑ  (ȾɌɍɗ. 

1) ɐɗɫ ɜɌɓəɧɡ ɛɚ əɑɠɜɚɞɜɚɛəɚɝɞɔ ȼɀȻ Ɏɑɗɔɣɔə 

ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɛɚɣɑɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ QL:QR , 

ɛɚɐɞɎɑɜɒɐɑəəɚɑ ɡɚɜɚɤɑɕ ɖɚɜɜɑɗɫɢɔɑɕ (r = 0,7-

0,8). Ȱɜɟɏɔɑ ɛɚɖɌɓɌɞɑɗɔ ɜɑəɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔ-

ɖɔ ð ɝɖɚɜɚɝɞɨ ɓɌɛɚɗəɑəɔɫ ȼɀȻ  ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɜɟɝɗɌ ɛɚɣɖɔ (Ȭ) ɔ ɝɖɚɜɚɝɞɨ ɎɧɎɑɐɑəɔɫ ȼɀȻ  ɔɓ 

Ɏɑəɚɓəɚɏɚ ɜɟɝɗɌ ɛɚɣɖɔ (V) ð ɚɞɜɌɓɔɗɔ ɜɌɓəɔɢɟ Ɏ 

ɝɚɝɟɐɔɝɞɚɘ ɖɜɚɎɚɝəɌɍɒɑəɔɔ ɖɗɟɍɚɣɖɚɎɚɏɚ ɔ 

ɖɌəɌɗɨɢɑɎɚɏɚ ɌɛɛɌɜɌɞɌ ɛɌɜɑəɡɔɘɧ (ɛɗɪɝ ɛɚ-

ɏɜɑɤəɚɝɞɔ). 

Ƚɚɚɞəɚɤɑəɔɑ, ɜɌɎəɚɑ 1, ɛɚɗɟɣɑəɚ ɐɗɫ 

ɛɌɜɢɔɌɗɨəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏɜɑɘɑəɔ ɎɧɎɑɐɑəɔɫ 

ɔɓ ɣɌɤɑɣɑɖ ɔ ɗɚɡɌəɖɔ, Tcalc  ɔ Tpelv, əɑɓɌɎɔɝɔɘɚ 

ɚɞ ɞɔɛɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ȼɀȻ. ɉɞɚ ɝɞɌɗɚ ɩɘɛɔ-

ɜɔɣɑɝɖɔɘ ɛɚɐɞɎɑɜɒɐɑəɔɑɘ ɞɑɚɜɑɞɔɣɑɝɖɚɏɚ Ɏɧ-

ɎɚɐɌ: Ɏɜɑɘɫ ɞɜɌəɝɛɚɜɞɌ ɘɑɣɑəɚɕ ɘɚɣɔ Ɏ ɚɞɐɑɗɌɡ 

ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ ɐɗɫ ɗɪɍɚɏɚ ȼɀȻ ɚɛɜɑɐɑɗɑəɚ 

ɞɚɗɨɖɚ ɝɖɚɜɚɝɞɨɪ ɐɔɟɜɑɓɌ ɔ ɠɌɖɞɚɜɌɘɔ ɓɌɐɑɜ-

ɒɑɖ.  

Ȯ ɜɌɘɖɌɡ ɑɐɔəɚɕ çɖɚəɢɑəɞɜɌɢɔɚəəɚ-

ɝɖɚɜɚɝɞəɚɕè ɘɚɐɑɗɔ ɘɚɣɑɎɧɐɑɗɑəɔɫ ɝɞɌɗ Ɏɚɓ-

ɘɚɒɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚ-

ɣɑɖ ɝ ɏɗɚɘɑɜɟɗɚ- ɔ ɞɟɍɟɗɚɞɜɚɛəɧɘɔ ȼɀȻ, ɝ ɟɣɑ-

ɞɚɘ (ȾɌɍɗ. 1) ɖɚɩɠɠɔɢɔɑəɞɚɎ ɛɑɜɑɝɣɑɞɌ ɐɗɫ ɛɚ-

ɖɌɓɌɞɑɗɑɕ, ɝɎɫɓɌəəɧɡ ɝ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ 

ɠɟəɖɢɔɑɕ ɛɌɜɑəɡɔɘɧ, ɔ ɛɜɔəɢɔɛɌ əɑɓɌɎɔɝɔɘɚ-

ɝɞɔ ɟɜɚɐɔəɌɘɔɖɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɚɞ ɞɔɛɌ ȼɀȻ 

[7].  

ȰɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɌəɌɗɔɓ ɠɟəɖɢɔ-

ɚəɌɗɨəɧɡ ɓɌɐɑɜɒɑɖ Ɏ ɝɔɝɞɑɘɑ ɘɚɣɑɎɧɐɑɗɑ-

əɔɫ ɛɚ ɐɌəəɧɘ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌ-

ɠɔɔ. 

Ȯ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [7] əɌɘɔ ɐɚɖɌ-

ɓɌəɌ ɛɜɫɘɌɫ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɌɫ ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɘɑɒɐɟ ɟɜɚɎəɑɘ ɖɚəɢɑəɞɜɔɜɚɎɌəɔɫ ɗɪɍɚ-

ɏɚ əɑɠɜɚɞɜɚɛəɚɏɚ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɛɌ-

ɜɑəɡɔɘɑ ɛɚɣɖɔ (Gren) ɔ ɘɌɝɝɚɕ ɑɑ ɐɑɕɝɞɎɟɪɥɔɡ 

əɑɠɜɚəɚɎ (r = 0,5-0,6). ɉɞɌ ɓɌɎɔɝɔɘɚɝɞɨ ɗɔɤɨ 

ɚɞɣɌɝɞɔ ɚɞɜɌɒɑəɌ Ɏ əɌɖɗɚəɑ ɜɑəɚɏɜɌɘɘɧ ɢɑɗɚɕ 

ɛɚɣɖɔ ɔ ɝɞɌəɐɌɜɞəɚɘ əɌ ȳɌɛɌɐɑ ɛɚɖɌɓɌɞɑɗɑ ɩɞɚ-

ɏɚ əɌɖɗɚəɌ ð çrenal uptakeè. ȮɧɣɔɞɌəɔɑ ɛɚ ɠɚɜ-

ɘɟɗɑ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè ɝɟɥɑɝɞɎɟɪɥɑɕ 

ɍɧɝɞɜɚɕ ɝɚɝɟɐɔɝɞɚɕ ɖɚɘɛɚəɑəɞɧ ɔɓ ɜɑəɚɏɜɌɘ-

ɘɧ (ɝɘ. ȼɔɝ. 5) ɛɚɓɎɚɗɔɗɚ Ɏɧɕɞɔ əɌ ɛɜɫɘɟɪ 

ɚɢɑəɖɟ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɚɣɖɔ (ɛɚ-

ɖɌɓɌɞɑɗɨ Gren). ȹɌɤɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ [7], 

ɣɞɚ ɖɚəɢɑəɞɜɌɢɔɫ ȼɀȻ Ɏ ɛɌɜɑəɡɔɘɑ (ɎɑɗɔɣɔəɌ 

ɛɚɖɌɓɌɞɑɗɫ Gren) ɘɚɒɑɞ ɟɘɑəɨɤɌɞɨɝɫ ɠɟəɖɢɔɚ-

əɌɗɨəɚ ɛɜɔ ɝɔɝɞɑɘəɚɘ ɝəɔɒɑəɔɔ ɖɜɚɎɚɞɚɖɌ ɛɚ-

ɣɑɖ ɔɗɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɟɝɞɚɕɣɔɎɚ ð ɛɜɔ ɝɖɜɧ-

ɞɚɕ ɜɑəɌɗɨəɚɕ ɔ ɝɚɝɟɐɔɝɞɚɕ ɐɔɝɠɟəɖɢɔɔ. Ȯ ɛɌ-

ɜɑəɡɔɘɑ ɔɓ-ɓɌ ɓɌɐɑɜɒɖɔ ɚɞɞɚɖɌ ɘɚɣɔ ɘɚɒɑɞ 

ɛɜɚɔɝɡɚɐɔɞɨ ɔɓɍɧɞɚɣəɚɑ ɟɐɑɜɒɌəɔɑ ȼɀȻ, ɞɚɏɐɌ 

ɜɑɏɔɝɞɜɔɜɟɑɘɌɫ ɎɑɗɔɣɔəɌ ɛɚɖɌɓɌɞɑɗɫ Gren  ɐɔɝ-

ɠɟəɖɢɔɚəɌɗɨəɚ ɓɌɎɧɤɌɑɞɝɫ. ɉɞɚ ɞɜɑɍɟɑɞ ɛɚ-

ɛɜɌɎɖɔ ɐɗɫ ɚɢɑəɖɔ ɜɑɌɗɨəɚɏɚ ɟɜɚɎəɫ ɖɚəɢɑə-

ɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ, ɛɚɐɐɑɜɒɔɎɌɑɘɚɏɚ ɝɚ-

ɡɜɌəəɚɕ ɘɌɝɝɚɕ əɑɠɜɚəɚɎ.  

Ƚɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ 

ɠɟəɖɢɔɔ ɖɌɒɐɚɕ ɛɚɣɖɔ ɘɧ ɚɢɑəɔɎɌɑɘ ɝɚɏɗɌɝəɚ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɔɐɑəɞɔɠɔɢɔɜɚɎɌəəɚɕ 5 ɝɞɑ-

ɛɑəəɚɕ ɤɖɌɗɑ (ȾɌɍɗ. 2) ɝ ɟɣɑɞɚɘ ɖɚɗɔɣɑɝɞɎɑə-

əɧɡ ɛɜɔɓəɌɖɚɎ ɛɌɜɑəɡɔɘəɚɏɚ ɓɌɝɞɚɫ [7]. Ȯ ɞɌɍ-

ɗɔɢɑ 2 ɎɧɐɑɗɑəɌ ɏɜɌɐɌɢɔɫ III ɟɝɗɚɎəɚɕ ɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ ɛɚɣɖɔ ɛɜɔ ɟɘɑɜɑəəɚɘ ɝəɔɒɑəɔɔ ɑɑ 

ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɔ ɝɚɡɜɌəəɚɝɞɔ əɑ 

ɘɑəɑɑ 25% ɘɌɝɝɧ ɐɑɕɝɞɎɟɪɥɔɡ əɑɠɜɚəɚɎ. ɉɞɚ 

ɝɚɝɞɚɫəɔɑ ɚɛɌɝəɚ ɞɑɘ, ɣɞɚ əɑɠɜɚɞɚɖɝɔɣəɌɫ ɡɔ-

ɘɔɚ- ɔɗɔ ɌəɞɔɍɔɚɞɔɖɚɞɑɜɌɛɔɫ, ɚɛɑɜɌɢɔɚəəɌɫ 

ɞɜɌɎɘɌ, ɖɜɚɎɚɛɚɞɑɜɫ, ɣɜɑɓɘɑɜəɌɫ ɏɔɐɜɌɞɌɢɔɫ, 

 

ȼɔɝ. 9. 3D ɛɚɎɑɜɡəɚɝɞɨ (ɗɔəɑɕəɚɑ ɝɏɗɌɒɔɎɌ-

əɔɑ), ɚɞɜɌɒɌɪɥɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɘɑɒɐɟ ɝɖɚ-

ɜɚɝɞɨɪ ɖɗɟ-ɍɚɣɖɚɎɚɕ ɠɔɗɨɞɜɌɢɔɔ (Ƚȶɀ), 

ɚɛɜɑɐɑɗɑəəɚɕ 24-ɣɌɝɚɎɧɘ ɘɑɞɚɐɚɘ ȼɑɍɑɜ-

ɏɌ, ɔ ɝɔɝɞɑɘəɧɘɔ ɜɌɐɔɚ-əɟɖɗɔɐəɧɘɔ ɛɚɖɌ-

ɓɌɞɑɗɫɘɔ ɖɌɣɑɝɞɎɌ ɛɚɣɑɣəɚɏɚ ɚɣɔɥɑəɔɫ ɖɜɚ-

Ɏɔ ɚɞ 99mTc-ɞɑɡəɑɠɚɜɌ (RO ð ɟɜɚɎɑəɨ ɛɚɣɑɣ-

əɚɏɚ ɚɣɔɥɑəɔɫ ɖɜɚɎɔ ɚɞ ȼɀȻ, RK ð ɟɜɚɎɑəɨ 

ɖɚɘɛɑəɝɌɢɔɔ).  Ƚɞɜɑɗɖɚɕ ɛɚɖɌɓɌəɌ ɞɑəɐɑə-

ɢɔɫ ɖ ɜɌɓɎɔɞɔɪ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȰɌəəɌɫ ɓɌɖɚəɚɘɑɜəɚɝɞɨ ɍɧɗɌ ɛɚɎɞɚɜɑəɌ Ɏ 

əɑɓɌɎɔɝɔɘɧɡ ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ, ɐɑɞɑɕ (n = 

30) ɔ Ɏɓɜɚɝɗɧɡ (n = 142) ɝ ɐɔɌɏəɚɓɚɘ ɚɐəɚ- 

ɔɗɔ ɐɎɟɝɞɚɜɚəəɑɏɚ ɜɌɖɌ ɛɚɣɑɖ, ɛɚɗɟɣɌɎɤɔɡ 

ɗɑɣɑəɔɑ Ɏ ɀȯȭȿ ȼȺȹɂ ɔɘ. ȹ.ȹ. ȭɗɚɡɔəɌ ȼȬȸȹ 

(n ð  ɣɔɝɗɚ əɌɍɗɪɐɑəɔɕ). 
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ɗɪɍɌɫ ɔɓɍɧɞɚɣəɌɫ əɌɏɜɟɓɖɌ əɌ ɠɟəɖɢɔɪ ɛɌ-

ɜɑəɡɔɘɧ ɝɛɚɝɚɍəɌ ɍɧɝɞɜɚ ɔɝɞɚɥɔɞɨ ɠɟəɖɢɔɚ-

əɌɗɨəɧɑ ɜɑɓɑɜɎɧ ɝ ɛɑɜɑɡɚɐɚɘ ɤɌɞɖɚɕ ɟɝɗɚɎəɚɕ 

ɖɚɘɛɑəɝɌɢɔɔ Ɏ ɛɚɣɑɣəɟɪ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ. 

ȹɌ ɖɌɖɔɡ ɟɜɚɎəɫɡ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ Ɏɚɓ-

ɘɚɒəɚ ɎɧɫɎɗɑəɔɑ ɚɍɦɑɖɞɔɎəɧɡ ɜɌɐɔɚəɟɖɗɔɐ-

əɧɡ ɛɜɔɓəɌɖɚɎ ɓɌɝɞɚɕəɧɡ ɫɎɗɑəɔɕ? ȹɌ ɜɔɝɟəɖɑ 

10 ɝɡɑɘɌɞɔɣɑɝɖɔ ɛɚɖɌɓɌəɌ ɞɌ ɣɌɝɞɨ ɖɚɗɗɑɖɞɚɜ-

əɚɕ ɝɔɝɞɑɘɧ, ɖɚɞɚɜɌɫ ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏ ɜɑəɌɗɨ-

əɚɕ ɛɌɜɑəɡɔɘɑ, ɔ ɏɐɑ ɘɚɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɜɌɐɔ-

ɚəɟɖɗɔɐəɧɑ ɛɜɔɓəɌɖɔ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɟɜɚɝɞɌɓɌ. 

ɉɞɚ ð ɘəɚɒɑɝɞɎɚ ɝɚɍɔɜɌɞɑɗɨəɧɡ ɞɜɟɍɚɖ ɔ ɍɚɗɑɑ 

ɖɜɟɛəɧɡ ɛɜɚɞɚɖɚɎ, ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɍɌɝɝɑɕəɑ 

ɝɍɚɜɌ ɘɚɣɔ ɖɌɒɐɚɕ ɣɌɤɑɣɖɔ. ȳɌɛɚɗəɑəɔɑ ɣɌ-

ɤɑɣɖɔ (ɠɌɓɌ ɐɔɌɝɞɚɗɧ) ɔ ɑɑ ɚɛɚɜɚɒəɑəɔɑ (ɠɌɓɌ 

ɝɔɝɞɚɗɧ) ɟɛɜɌɎɗɫɪɞɝɫ ɝɠɔəɖɞɑɜəɚ-ɘɧɤɑɣəɧɘ 

ɌɛɛɌɜɌɞɚɘ. ȱɏɚ ɏɗɌɎəɧɑ ɐɑɕɝɞɎɟɪɥɔɑ ɩɗɑɘɑəɞɧ 

ð ɝɠɔəɖɞɑɜ Ȱɔɝɝɑ, ɓɌɘɧɖɌɪɥɔɕ Ɏɧɡɚɐ ɔɓ 

əɌɖɌɛɗɔɎɌɪɥɑɕ ɘɚɣɟ ɣɌɤɑɣɖɔ, ɔ ɝɠɔəɖɞɑɜ 

ȯɑəɗɑ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɕ ɔɓɏəɌəɔɪ ɘɚɣɔ ɔɓ ɣɌ-

ɤɑɣɖɔ. Ȼɜɔ əɌɜɟɤɑəɔɔ ɜɌɍɚɞɧ ɩɞɚɏɚ ɚɣɑəɨ ɟɫɓ-

Ɏɔɘɚɏɚ ɌɛɛɌɜɌɞɌ, ɝəɔɒɑəɔɔ ɛɜɚɛɟɝɖəɚɕ ɝɛɚ-

ɝɚɍəɚɝɞɔ ɣɌɤɑɣɖɔ, ɟɝɞɚɕɣɔɎɧɡ ɜɑɠɗɪɖɝɌɡ ɔɓ 

ɗɚɡɌəɖɔ ɔ ɞ.ɐ. əɌɜɌɝɞɌɪɞ ɓɌɝɞɚɕəɧɑ ɫɎɗɑəɔɫ Ɏ 

ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɑ. ȿɝɞɚɕɣɔɎɚ-əɑɛɚɗəɚɑ ɚɛɚ-

ɜɚɒəɑəɔɑ ɣɌɤɑɣɖɔ əɌ ɠɚəɑ ɐɚɝɞɌɞɚɣəɚɏɚ ɚɞɞɚ-

ɖɌ Ɏɑɐɑɞ ɖ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɖɌɗɔɖɚɩɖɞɌɓɔɔ, ɖɚ-

ɞɚɜɟɪ ɘɚɒəɚ ɚɛɜɑɐɑɗɫɞɨ ɖɚɗɔɣɑɝɞɎɑəəɚ.  

Ȯ Ɍɘɛɗɔɞɟɐɑ ɛɚɗɟɣɌɑɘɧɡ ɛɜɑɚɍɜɌɓɚɎɌəɔ-

ɑɘ çɠɟəɖɢɔɚəɌɗɨəɚɕ ɗɟɛɧè ɟɜɚɐɔəɌɘɔɣɑɝɖɔɡ 

ɖɜɔɎɧɡ (ȼɔɝ. 11) ɓɌɗɚɒɑəɌ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɔə-

ɠɚɜɘɌɢɔɫ ɚ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɟɜɚɝɞɌɓɌɡ ð ɫɎɗɑ-

əɔɫɡ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɓɌɝɞɚɫ ɘɚɣɔ, əɌɍɗɪɐɌɑɘɧɡ 

ɖɌɖ ɛɜɔ ɓəɌɣɔɞɑɗɨəɚ əɌɜɟɤɑəəɚɘ, ɞɌɖ ɔ ɝɚ-

ɡɜɌəəɚɘ, ɐɌɒɑ ɟɝɖɚɜɑəəɚɘ ɚɞɞɚɖɑ ɛɚ ɘɚɣɑɎɧɘ 

ɛɟɞɫɘ. ɀɟəɖɢɔɚəɌɗɨəɧɑ ɟɜɚɝɞɌɓɧ ɝɎɫɓɌəɧ ɝ 

ɔɓəɌɣɌɗɨəɚ əɑɍɚɗɨɤɔɘ, əɚ ɟɝɞɚɕɣɔɎɧɘ ɛɚɎɧ-

ɤɑəɔɑɘ ɐɌɎɗɑəɔɫ ɛɚɞɚɖɌ ɘɚɣɔ əɌ ɝɞɑəɖɔ ɛɚ-

ɗɚɝɞəɧɡ ɚɞɐɑɗɚɎ ɔ əɌɜɟɤɑəɔɑɘ ɔɡ ɛɗɌɝɞɔɣəɚ-

ɝɞɔ. ȶɌɖ ɛɜɚɫɎɗɑəɔɑ ɜɑɓɑɜɎəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɎɚɓəɔɖɌɑɞ ɐɔɗɌɞɌɢɔɫ, əɌɓɎɌəəɌɫ 

əɌɘɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɩɖɞɌɓɔɑɕ, əɚ ɍɟɐɟɣɔ 

ɟɝɞɚɕɣɔɎɧɘ, ɩɞɚɞ ɛɜɔɓəɌɖ ɐɔɌɏəɚɝɢɔɜɟɑɞɝɫ ɓɌ-

ɐɚɗɏɚ ɐɚ ɌəɌɞɚɘɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɛɚ ɐɌəəɧɘ 

ɐɜɟɏɔɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ.  

ȹɌ ɜɔɝɟəɖɑ 11 ɛɚɖɌɓɌəɌ ɖɌɜɞɔəɌ ɚɞəɚɝɔ-

ɞɑɗɨəɚɏɚ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɟɜɚɝɞɌɓɌ Ɏ ɗɚɡɌəɖɑ 

ɛɜɔ ɏɔɛɑɜɟɝɖɚɜɑəəɚɘ ɚɞɞɚɖɑ Ɏ ɘɚɣɑɎɚɕ ɝɔɝɞɑ-

ɘɑ. ɉɞɚ əɌɛɚɘɔəɌɑɞ ɍɧɝɞɜɚɑ ɞɑɣɑəɔɑ Ɏ ɝɑɜɑɐɔəɑ 

ɜɑɖɔ ɝ ɓɌɘɑɐɗɑəɔɑɘ Ɏ ɓɌɎɚɐɫɡ ɔ ɚɘɟɞɌɡ. ȹɌ 

ɝɢɔəɞɔɏɜɌɘɘɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɡɌɜɌɖɞɑɜəɌɫ 

ɓɌɐɑɜɒɖɌ ɘɑɣɑəɚɕ ɘɚɣɔ. ȹɌ ɟɜɚɐɔəɌɘɔɣɑɝɖɚɕ 

ɖɜɔɎɚɕ Ɏɔɐɑə ɜɑɓɖɔɕ ɔɘɛɟɗɨɝɚɛɚɐɚɍəɧɕ ɛɚɐɦ-

ɑɘ ɖɚəɢɑəɞɜɌɢɔɔ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞɌ Ɏ ɐɔɝ-

ɠɟəɖɢɔɚəɌɗɨəɚ ɟɎɑɗɔɣɑəəɚɘ ɚɍɦɑɘɑ ɗɚɡɌəɖɔ 

ɔɓ-ɓɌ ɑɑ ɡɜɚəɔɣɑɝɖɔ əɑɛɚɗəɚɏɚ ɚɛɚɜɚɒəɑəɔɫ.  

ȾɌɍɗɔɢɌ ʈ1.     ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɞɑɗɑɕ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɛɚ ɐɌəəɧɘ ɛɌɜ-

əɧɡ ɞɑɝɞɚɎ ȶȼ ɝ 99m Tc -ɞɑɡəɑɠɚɜɚɘ ɔ ɔɓɎɑɝɞəɧɘɔ əɑɠɜɚɞɜɚɛəɧɘɔ ȼɀȻ. 

ʈʌʇ 
  

(k - ʯʠʩʣʦ 

ʈʅ ʪʝʩʪʦʚ) 

ʆʪʥʦʰʝʥʠʷ ʢ ʚʝʣʠʯʠʥʘʤ ʦʜʥʦʠʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩ  
99m

Tc-ʪʝʭʥʝʬʦʨʦʤ  

ʉʫʤʤʘʨʥʘʷ 

ʬʫʥʢʮʠʷ  

ʧʦʯʝʢ 

ʂʦʥʮʝʥʪ-

ʨʘʮʠʦʥʥʘʷ 

ʬʫʥʢʮʠʷ 

ʧʘʨʝʥʭʠʤʳ 

ʈʝʥʘʣʴʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ 
ʈʝʥʘʣʴʥʘʷ  

ʫʨʦʜʠʥʘʤʠʢʘ 

RO RK  GrenL,R QL:R  AL,R VL,R DL,R TevL,R 
99m

Tc-

ʧʝʥʪʘʪʝʭ 

 

(k=10) 

0,7 1,6 0,7 1,0 1,0-1,1 1,0 1,0-1,9 0,9-1,4 

Ï Ï ­  + 
¦ 

r=0,8 
Ï ­  + ­  + ­  + 

123
I -

ʛʠʧʧʫʨʘʥ 

 

(k=12) 

1,1 1,1 1,5-1,6 0,9 1,1-1,6 0,3-2,1 0,5-1,4 1,1-1,5 

Ï Ï 
¦ 

­  + 

¦ 

r=0,8 
Ï Ï ­  + 

¦ 

r=0,7 

99m
Tc-

ʪʝʭʥʝʤʘʛ 

 

(k=107) 

1,4 0,6 1,6-1,7 1,0 1,0-1,3 0,2-0,5 1,0-1,2 1,0 

¦ 

r=0,4 

¦ 

r=0,4 

¦ 

r=0,3-0,5 

¦ 

r=0,7 

¦ 

r=0,2-0,4 

¦ 

r=0,3 

¦ 

r=0,6 

¦ 

r=0,3-0,5 
99m

Tc-

MAG 3  

 

(k=51) 

1,2 0,7 1,6-1,7 1,0 1,5-2,0 0,1-0,3 1,2 0,9-1,0 

¦ 

r=0,3 
Ï 

¦ 

r=0,4-0,5 

¦ 

r=0,7 
Ï ­  + 

¦ 

r=0,3 

¦ 

r=0,3-0,4 
 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  60 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȰɔɌɏəɚɝɞɔɖɌ ɚɝəɚɎɌəɌ əɌ ɌəɌɗɔɓɑ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɖɜɔɞɑɜɔɑɎ ɟɜɚɝɞɌɓɌ: Gpelv  ð ɌəɚɘɌɗɨəɚ 

Ɏɧɝɚɖɚɏɚ ɟɜɚɎəɫ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɣɑəɚɕ ɘɚɣɔ Ɏ 

ɗɚɡɌəɖɑ (əɚɜɘɌ ɚɞɘɑɣɑəɌ ɛɟəɖɞɔɜɚɘ) ɔ ɛɜɔɓəɌ-

ɖɌ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɔɑɗɚɩɖɞɌɓɔɔ, ð ɛɚɖɌɓɌɞɑɗɨ 

KP Ɏ 6 ɜɌɓ Ɏɧɤɑ əɚɜɘɧ. Ȯ ɛɜɔɎɑɐɑəəɚɘ əɌ ɜɔ-

ɝɟəɖɑ 11 ɜɑɌɗɨəɚɘ ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ 

ɛɌɢɔɑəɞɖɔ ɛɜɔ ȿȳȴ ɜɌɝɤɔɜɑəɔɫ ɃȷȽ əɑ ɎɧɫɎ-

ɗɑəɚ, əɚ ɎɛɚɝɗɑɐɝɞɎɔɔ ɜɑɌɗɔɓɚɎɌɗɌɝɨ ɖɗɔəɔɖɌ 

ɚɝɞɜɚɕ ɔəɠɑɖɢɔɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. 

ȱɝɗɔ ɎɎɑɝɞɔ ɎɑɥɑɝɞɎɚ-ɖɜɌɝɔɞɑɗɨ əɌ Ɏɡɚɐɑ 

çɔɐɑɌɗɨəɚɕ ɑɘɖɚɝɞɔè ɝ ɒɑɝɞɖɔɘɔ ɝɞɑəɖɌɘɔ, ɞɚ 

ɛɚɝɗɑ ɚɣɑəɨ ɍɧɝɞɜɚɏɚ ɩɞɌɛɌ ɜɌɓɎɑɐɑəɔɫ ɚəɚ əɌ 

Ɏɧɡɚɐɑ ɐɚɗɒəɚ ɎɧɎɚɐɔɞɨɝɫ ɝɚ ɝɖɚɜɚɝɞɨɪ əɑɝɟ-

ɥɑɏɚ ɛɚɞɚɖɌ ɒɔɐɖɚɝɞɔ (ɗɔəɑɕəɧɕ ɛɜɚɢɑɝɝ). Ȯ 

ɘɚɣɑɎɧɡ ɛɟɞɫɡ ɑɘɖɚɝɞɨ ɗɪɍɚɏɚ ɘɌɖɜɚɚɞɐɑɗɌ 

ɔɘɑɑɞ ɛɗɌɝɞɔɣəɧɑ ɝɞɑəɖɔ ɔ ɘɚɒɑɞ ɚɍɜɌɞɔɘɚ 

ɜɌɝɤɔɜɫɞɨɝɫ ɛɜɔ ɞɜɌəɓɔɞɑ ɟɝɖɚɜɑəəɚɏɚ ɛɚɞɚɖɌ 

ɒɔɐɖɚɝɞɔ (əɌ əɑɚɍɜɌɞɔɘɧɡ əɌɜɟɤɑəɔɫɡ ɜɌɓɘɑ-

ɜɚɎ ɃȷȽ ɚɝəɚɎɌəɧ əɌɡɚɐɖɔ ɐɔɟɜɑɞɔɣɑɝɖɚɕ ɝɚ-

əɚɏɜɌɠɔɔ). Ȼɜɔ ɟɝɞɚɕɣɔɎɚɕ ɐɔɗɌɞɌɢɔɔ ɞɌɖɚɕ 

ɑɘɖɚɝɞɔ ɛɜɚɞɑɖɌɪɥɔɕ ɚɝəɚɎəɚɕ ɛɚɞɚɖ ɒɔɐɖɚ-

ɝɞɔ ɍɟɐɑɞ əɑɛɚɗəɚɝɞɨɪ çɓɌɡɎɌɞɧɎɌɞɨè ɓɌɝɞɚɕəɟɪ 

ɒɔɐɖɚɝɞɨ ɔɓɍɧɞɚɣəɚɏɚ ɚɍɦɑɘɌ ɔ Ɏ çɚɘɟɞɌɡè ɚəɌ 

ɍɟɐɑɞ ɘɑɐɗɑəəɑɑ ɚɍəɚɎɗɫɞɨɝɫ. Ȯ ɔɓɍɧɞɚɣəɚɘ 

ɚɍɦɑɘɑ ɝ ɓɌɘɑɐɗɑəəɧɘ ɏɔɐɜɚɚɍɘɑəɚɘ ɜɌɓɎɑɐɑ-

əɔɑ ɎəɚɎɨ ɛɜɔɍɧɎɌɪɥɑɏɚ ɎɑɥɑɝɞɎɌ-ɖɜɌɝɖɔ ɔ 

ɎɧɎɑɐɑəɔɑ ɟɒɑ ɚɖɜɌɤɑəəɚɕ ɒɔɐɖɚɝɞɔ ɍɟɐɑɞ 

ɚɞəɚɝɔɞɑɗɨəɚ ɓɌɘɑɐɗɑəəɧɘ (ɖ ɗɔəɑɕəɚɘɟ ɞɜɌə-

ɓɔɞɟ ɐɚɍɌɎɫɞɝɫ əɑɗɔəɑɕəɧɑ ɛɜɚɢɑɝɝɧ). ȺɝɞɌ-

ɞɚɣəɧɕ ɚɍɦɑɘ ɒɔɐɖɚɝɞɔ ɝɞɌəɑɞ əɑɫɎəɚɕ ɛɜɔɣɔ-

əɚɕ əɑɩɠɠɑɖɞɔɎəɚɏɚ ɚɛɚɜɚɒəɑəɔɫ ɑɘɖɚɝɞɔ ɐɌ-

ɒɑ əɌ ɠɚəɑ ɍɧɝɞɜɚɏɚ ɐɎɔɒɑəɔɫ ɑɑ ɚɝəɚɎəɚɏɚ 

ɛɚɞɚɖɌ. Ȼɜɔ ȶȼ əɌ ɩɞɚ ɟɖɌɒɟɞ əɌɜɟɤɑəəɧɑ Ɏɑ-

ɗɔɣɔəɧ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɟɜɚɝɞɌɓɚɎ Ɏ ɚɞɐɑɗɌɡ 

ȸȮȽ (ɖɌɖ əɌ ɜɔɝɟəɖɑ 11 ð Gpelv, KP ɐɗɫ ɠɟəɖɢɔ-

ɚəɌɗɨəɚ ɐɔɗɌɞɔɜɚɎɌəəɚɕ ɗɚɡɌəɖɔ).  

Ȯ ɗɚɡɌəɖɑ, ɣɌɤɑɣɖɌɡ ɔ ɐɌɒɑ ɝɚɍɔɜɌɞɑɗɨ-

əɧɡ ɖɌəɌɗɨɢɌɡ ɘɑɡɌəɔɓɘɧ ɎɧɎɑɐɑəɔɫ əɚɝɫɞ 

ɐɔɝɖɜɑɞəɧɕ ɡɌɜɌɖɞɑɜ [6, 7]. ȾɌɖ, Ɏ ɗɚɡɌəɖɑ ɛɜɚ-

ɔɝɡɚɐɔɞ əɌɖɚɛɗɑəɔɑ ɛɜɔɍɧɎɌɪɥɑɕ ɒɔɐɖɚɝɞɔ, 

ɛɚ ɐɚɝɞɔɒɑəɔɔ ɛɚɜɚɏɌ ɐɌɎɗɑəɔɫ ɜɌɝɖɜɧɎɌɑɞɝɫ 

ɛɜɚɝɎɑɞ ɗɚɡɌəɚɣəɚ-ɘɚɣɑɞɚɣəɔɖɚɎɚɏɚ ɝɑɏɘɑəɞɌ ɔ 

ɘɚɣɌ ɌɖɞɔɎəɚ ɎɧɎɚɐɔɞɝɫ [5, 6]. Ȼɜɔ ɐɔɗɌɞɌɢɔɔ 

ɗɚɡɌəɖɔ, ɐɌɒɑ əɑɓəɌɣɔɞɑɗɨəɚɕ, ɑɑ ɚɍɦɑɘ ɚɛɚ-

ɜɚɒəɫɑɞɝɫ əɑɩɠɠɑɖɞɔɎəɚ. Ȼɚɩɞɚɘɟ ɔəɠɔɢɔɜɚ-

ɎɌəɔɑ ɘɚɣɔ ɍɚɗɑɑ Ɏɑɜɚɫɞəɚ Ɏ ɓɌɝɞɚɕəɚ-

ɔɓɍɧɞɚɣəɧɡ ɚɍɦɑɘɌɡ ɃȷȽ. ȱɥɑ ɍɚɗɑɑ Ɏɑɜɚɫɞəɚ 

ɛɜɚəɔɖəɚɎɑəɔɑ Ɏɚɝɡɚɐɫɥɑɕ ɔəɠɑɖɢɔɔ ɛɜɔ ɜɑ-

ɠɗɪɖɝ-Ɍɜɔɞɘɔɔ ɎɧɎɑɐɑəɔɫ ɎɝɗɑɐɝɞɎɔɑ ɚɍɜɌɞəɚ-

ɏɚ ɓɌɍɜɚɝɌ ɘɚɣɔ ɔɓ əɔɒəɔɡ ɘɚɣɑɎɧɡ ɛɟɞɑɕ Ɏ 

Ɏɑɜɡəɔɑ ɚɞɐɑɗɧ ɝɚɍɔɜɌɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. ȰɚɖɌ-

ɓɌəɚ [3], ɣɞɚ Ɏɚɓɍɟɐɔɞɑɗɔ ɔəɠɑɖɢɔɔ ɘɚɏɟɞ ɛɚɐ-

əɔɘɌɞɨɝɫ ɎɎɑɜɡ ɝ ɘɚɣɚɕ ɛɜɔ əɌɜɟɤɑəəɚɘ ɛɌɝ-

ɝɌɒɑ ɛɚ ɘɚɣɑɞɚɣəɔɖɟ. Ȯ ɠɟəɖɢɔɚəɌɗɨəɚ ɐɔɗɌ-

ɞɔɜɚɎɌəəɧɡ ɚɞɐɑɗɌɡ ɃȷȽ ɘɚɏɟɞ ɓɌɐɑɜɒɔɎɌɞɨɝɫ 

əɑɠɜɚɞɚɖɝɔɣəɧɑ ɎɑɥɑɝɞɎɌ, ɟɝɔɗɔɎɌɫ ɜɔɝɖ ɞɚɖ-

ɝɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɧ. 

Ȯ ɞɑɡəɚɗɚɏɔɔ ȽɉȹȽ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑ-

ɜɔɔ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɟɝɞɚɕɣɔɎɚɝɞɔ 

ɟɜɚɝɞɌɓɚɎ ɐɌɒɑ əɌ ɠɚəɑ ɝɚɡɜɌəəɚɏɚ ɚɞɞɚɖɌ ɘɚ-

ɣɔ ɔɓ ɚɞɐɑɗɚɎ ɘɚɣɑɎɚɕ ɝɔɝɞɑɘɧ. Ȯ ɚɐəɚɘ ɔ ɞɚɘ 

ɒɑ ɚɞɐɑɗɑ ɘɚɣɑɎɚɏɚ ɞɜɌɖɞɌ ɟɝɞɚɕɣɔɎɧɕ ɡɌɜɌɖ-

ɞɑɜ ɗɔɍɚ, əɌɛɜɚɞɔɎ, ɜɑɏɟɗɔɜɟɑɘɚɝɞɨ ɎɧɫɎɗɑəəɚ-

ɏɚ ɛɜɔ ȭɀȴ ɟɜɚɝɞɌɓɌ ɘɧ ɛɜɚɎɑɜɫɑɘ ɛɟɞɑɘ 

ɝɜɌɎəɑəɔɫ ɝ Ɏɑɗɔɣɔəɚɕ ɚɝɞɌɞɚɣəɚɏɚ ɟɜɚɝɞɌɓɌ, 

ȾɌɍɗɔɢɌ ʈ.2    Ƚɞɑɛɑəɔ ɝəɔɒɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɚəəɚɕ ɠɟəɖɢɔɔ ɛɌɜɑəɡɔɘɧ ɛɚɣɖɔ ɛɚ 

ɐɌəəɧɘ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ ɝ 99m Tc -ɞɑɡəɑɠɚɜɚɘ. 
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ɚɢɑəɑəəɚɏɚ ɛɜɔ ɀȰ (ɝ ɛɜɚɍɚɕ əɌ ɠɚɜɝɔɜɚɎɌəɔɑ 

ɐɔɟɜɑɓɌ). ɉɞɚ ɚɍɑɝɛɑɣɑəɚ ɑɐɔəɚɚɍɜɌɓəɧɘ Ɏɧɍɚ-

ɜɚɘ ȳȴ ɚɞɐɑɗɌ ɛɜɔ ȭɀȴ ɔ ɀȰ Ɏ ɞɑɡəɔɖɑ çɎɔɜɞɟ-

Ɍɗɨəɚɕ ɍɔɚɛɝɔɔè. Ȱɗɫ ɗɚɡɌəɖɔ ɩɞɚ ɖɜɔɞɑɜɔɔ 

Gpelv  < GP (ɟɝɞɚɕɣɔɎɧɕ ɟɜɚɝɞɌɓ) ɔ Gpelv  > GP (ɜɑ-

ɏɟɗɔɜɟɑɘɧɕ ɟɜɚɝɞɌɓ), əɌɐɑɒəɚɝɞɨ ɖɜɔɞɑɜɔɫ 

ɟɝɞɚɕɣɔɎɚɏɚ ɟɜɚɝɞɌɓɌ ɟɝɔɗɑəɌ ɛɜɌɎɔɗɚɘ ɟɐɎɚɑ-

əɔɫ (GP Ó 2ɡGpelv). ȬəɌɗɚɏɔɣəɧɑ ɖɜɔɞɑɜɔɔ ɑɝɞɨ 

ɐɗɫ ȳȴ ɏɜɟɛɛ ɣɌɤɑɣɑɖ. 

 ȯɗɌɎəɚɑ ɚɞɗɔɣɔɑ ȶȼ ɚɞ ɐɜɟɏɔɡ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ - Ɏ Ɏɚɓɘɚɒəɚɝɞɔ ɐɑɞɌɗɨ-

əɚɏɚ ɎɔɓɟɌɗɨəɚ-ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɌəɌɗɔɓɌ ɓɌ-

ɐɑɜɒɑɖ əɌ Ɏɝɑɡ ɛɟɞɫɡ ɚɞɞɚɖɌ ɘɚɣɔ ɔ ɚɢɑəɖɑ 

ɜɌəəɔɡ ɛɜɔɓəɌɖɚɎ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɐɔɗɌɞɌɢɔɔ 

ɘɚɣɑɎɧɡ ɛɟɞɑɕ. ȼɑəɞɏɑəɚɎɝɖɔɑ ɔɗɔ ɘɌɏəɔɞɚɜɑ-

ɓɚəɌəɝəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞəɧɘɔ Ɏɑɥɑ-

ɝɞɎɌɘɔ ɛɚɓɎɚɗɫɪɞ ɟɝɞɌəɚɎɔɞɨ ɠɌɖɞ ɛɜɚɡɚɐɔɘɚ-

ɝɞɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔ-

ɖɌ ɘɚɒɑɞ ɐɚɍɌɎɔɞɨ ɛɜɔɓəɌɖɔ əɌɜɟɤɑəɔɫ ɏɑɘɚ-

ɐɔəɌɘɔɖɔ ɝɚɝɟɐɚɎ ɛɜɔ ɏɔɐɜɚəɑɠɜɚɞɔɣɑɝɖɚɕ 

ɞɜɌəɝɠɚɜɘɌɢɔɔ ɛɚɣɖɔ. ȹɚ ɐɌɒɑ ɛɜɔ ɟɝɖɚɜɑə-

əɚɘ ɚɞɞɚɖɑ ɔɓ ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɛɌɜɑəɡɔɘɌ ɛɚɣɑɖ 

ɘɚɒɑɞ ɝɞɜɌɐɌɞɨ ɚɞ ɔɓɍɧɞɚɣəɚɕ ɞɚɖɝɔɣəɚɕ ɔ ɗɟ-

ɣɑɎɚɕ əɌɏɜɟɓɖɔ, Ɏɛɗɚɞɨ ɐɚ əɑɚɒɔɐɌəəɚɏɚ ɜɌɓɎɔ-

ɞɔɫ ɚɝɞɜɚɕ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

2-ɐɑɞɑɖɞɚɜəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɛɜɔ ɖɚɘ-

ɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ ɔ çɖɚəɢɑəɞɜɌɢɔ-

ɚəəɚ-ɝɖɚɜɚɝɞəɚɕè ɛɚɐɡɚɐ ɚɍɑɝɛɑɣɔɗɔ ɛɜɌɖɞɔɣɑ-

ɝɖɔ 100% ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɗɚ-

ɖɌɗɔɓɌɢɔɔ, ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ, ɟɝɞɚɕɣɔɎɚ-

ɝɞɔ  ɔ  ɡɌɜɌɖɞɑɜɌ ɓɌɐɑɜɒɑɖ Ɏ ɝɔɝɞɑɘɑ ɘɚɣɑɎɧ-

ɐɑɗɑəɔɫ.  

ȽɎɚɑɎɜɑɘɑəəɚɑ ɎɧɫɎɗɑəɔɑ ɟɜɚɐɔəɌɘɔɣɑ-

ɝɖɔɡ ɓɌɐɑɜɒɑɖ ɎɌɒəɚ ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɜɔɣɔəɌɘ.  

ƍ  ȴɓɎɑɝɞəɚ, ɣɞɚ ɖ ɝɔɝɞɑɘɌɘ ɓɌɥɔɞɧ ɘɚɣɑ-

Ɏɚɏɚ ɞɜɌɖɞɌ ɚɞ ɔəɠɑɖɢɔɔ ɚɞəɚɝɔɞɝɫ əɚɜɘɌɗɨəɌɫ 

ɟɜɚɐɔəɌɘɔɖɌ [9]. ȰɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɌəɌɗɔɓ 

əɌɜɟɤɑəɔɕ ɏɔɐɜɚɐɔəɌɘɔɖɔ Ɏ ɘɚɣɑɎɚɘ ɞɜɌɖɞɑ 

əɌ ɍɌɓɑ ȶȼ ɛɚɎɧɝɔɗ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɎɧɫɎɗɑəɔɫ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɚɍɝɞɜɟɖɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ. 

ƍ  ȷɪɍɚɑ ɓɌɞɜɟɐəɑəɔɑ ɚɞɞɚɖɌ ɘɚɣɔ əɌɜɟ-

ɤɌɑɞ ɝəɌɣɌɗɌ ɠɟəɖɢɔɪ ɘɚɣɑɎɧɡ ɛɟɞɑɕ, Ɍ ɛɜɔ 

ɡɜɚəɔɓɌɢɔɔ ɔɗɔ ɟɝɔɗɑəɔɔ ɠɌɖɞɚɜɚɎ ɓɌɐɑɜɒɑɖ - 

ɠɟəɖɢɔɪ ɜɑəɌɗɨəɚɕ ɛɌɜɑəɡɔɘɧ. Ȯ ɩɞɚɘ ɓɌɖɗɪ-

ɣɑə ɛɜɔəɢɔɛ ɚɍɜɌɞəɚɕ ɝɎɫɓɔ ɘɑɒɐɟ ɟɝɞɚɕɣɔ-

Ɏɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɚɞɞɚɖɌ Ɏ ɘɚɣɑɎɧɡ ɛɟɞɫɡ ɔ 

ɝəɔɒɑəɔɑɘ ɜɑəɌɗɨəɚɏɚ ɜɑɓɑɜɎɌ [2, 3, 7]. ȼɌəəɫɫ 

ɐɔɌɏəɚɝɞɔɖɌ ɔ ɘɚəɔɞɚɜɔəɏ ɞɌɖɔɡ əɌɜɟ

ɩɞɚ ɛɟɞɨ ɖ ɔɡ ɝɎɚɑɎɜɑɘɑəəɚɕ ɗɑɣɑɍəɚɕ ɖɚɜɜɑɖ-

ɢɔɔ, ɛɜɑɐɟɛɜɑɒɐɑəɔɪ ɔɗɔ ɓɌɘɑɐɗɑəɔɪ ɡɜɚəɔ-

ɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɛɚɣɑɖ.  

ɀɌɖɞɚɜɧ, əɌɜɟɤɌɪɥɔɑ ɛɜɚɡɚɐɔɘɚɝɞɨ ɘɚ-

ɣɑɎɧɡ ɛɟɞɑɕ (əɌɣɔəɌɫ ɝ əɑɠɜɚəɌ ɔ ɖɚəɣɌɫ 

ɟɜɑɞɜɚɕ), ɔɏɜɌɪɞ ɚɏɜɚɘəɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɔ 

ɚɝɗɚɒəɑəɔɔ ɔəɠɑɖɢɔɔ ɘɚɣɑɎɧɡ ɛɟɞɑɕ ɔ ɛɔɑɗɚ-

əɑɠɜɔɞɌ, ɏɔɛɑɜɞɚəɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ, ɞɚɖɝɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɚɣɑɖ, ɏɔɐɜɚəɑɠɜɚɓɌ, ɚɍ-

ɝɞɜɟɖɞɔɎəɚɕ əɑɠɜɚɛɌɞɔɔ ɔ ɞ.ɐ. [2,3, 9, 10]. 

 

 

 

 

 

ȼɔɝ. 10.  ȼɌɓɎɔɞɔɑ ɟɝɞɚɕɣɔɎɧɡ ɐɔɝɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɟɜɚɝɞɌɓɚɎ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɖɚɗ-

ɗɑɖɞɚɜəɚɕ ɝɔɝɞɑɘɧ ɔ ɘɌɗɧɡ ɣɌɤɑɣɖɌɡ ɛɚɣɖɔ 

ɛɜɔ ɝɚɡɜɌəəɚɘ ɚɞɞɚɖɑ. 

 

ȼɔɝ. 11.  ȼɌɓɎɔɞɔɑ ɟɝɞɚɕɣɔɎɧɡ ɐɔɝɠɟəɖɢɔɚ-

əɌɗɨəɧɡ ɟɜɚɝɞɌɓɚɎ Ɏ ɗɚɡɌəɖɑ ɛɜɔ ɝɚɡɜɌəəɚɘ 

ɚɞɞɚɖɑ. ȴɝɛɚɗɨɓɚɎɌəɧ ɘɌɞɑɜɔɌɗɧ ɚɍɜɌɍɚɞɖɔ 

ɐɌəəɧɡ ɖɚɘɛɗɑɖɝəɚɕ ɜɑəɚɝɢɔəɞɔɏɜɌɠɔɔ ɝ 
99mTc-ɞɑɡəɑɘɌɏɚɘ ɟ ɍɚɗɨəɚɕ 35 ɗɑɞ, ɐɔɌɏəɚɓ: 

ɜɌɖ ɤɑɕɖɔ ɘɌɞɖɔ, ɝɚɝɞɚɫəɔɑ: əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ 

(1999 ɏɚɐ) ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ (ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ). Ƀɑɜɑɓ 1,5 ɘɑɝ ɍɚɗɨəɚɕ ɛɜɚɎɑɐɑəɌ 

ɩɖɝɞɜɑəəɌɫ ɚɛɑɜɌɢɔɫ ȮɑɜɞɏɑɕɘɌ Ɏ ɝɎɫɓɔ ɝ ɜɌɓ-

ɎɔɎɤɔɘɝɫ ɖɜɚɎɚɞɑɣɑəɔɑɘ, ɓɌɞɑɘ ð ɝɚɣɑɞɌəəɌɫ 

ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ. 
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ɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ɝɚɎɜɑɘɑəəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ-ɐɔɌɏəɚɝɞɔɖɔ ɏɑɛɌɞɚɢɑɗɗɪ-

ɗɫɜəɚɏɚ ɜɌɖɌ (ȯɂȼ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ. ȺɛɔɝɧɎɌɑɞɝɫ ȸȼ-ɝɑɘɔɚɞɔɖɌ 

ɛɜɚɫɎɗɑəɔɕ ɜɑɏɑəɑɜɌɞɚɜəɧɡ, ɐɔɝɛɗɌɝɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɔ ȯɂȼ. ȻɚɐɣɑɜɖɔɎɌɑɞɝɫ 

ɎɌɒəɌɫ ɜɚɗɨ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɜɔɘɑəɑəɔɫ ɏɑɛɌɞɚɝɛɑɢɔ-

ɠɔɣɑɝɖɔɡ ȸȼ-ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. ȻɜɔɎɑɐɑəɧ ɝɎɑɐɑəɔɫ ɚ ɛɜɚɫɎɗɑəɔɫɡ ȯɂȼ ɛɜɔ 

ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ȸȼȾ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɣɑəɨ, ɢɔɜɜɚɓ, ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ (ȯɂȼ), ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ). 

 

MRI IN THE DIAGNOSIS OF HEPATOCELLULAR CARCINOMA IN  

PATIENTS WITH LIVER CIRRHOSIS 

 

Medvedeva B. ȸ., Lukyanchenko  A.Ȯ. 
 

he MR imaging features of regenerative, dysplastic nodules and HCC have been d e-

scribed, including the results of diffusion -weighted MRI. Intravenous contrast e n-

hancement, in particular, the use of liver cell -specific MRI contrast agents yields high 

accuracy in the detection of liver lesions. MRI enables comprehensive and precise evaluation 

of HCC imaging features.   

 
Keywords: liver, cirrhosis, hepatocellular carci noma (HCC), magnetic res o-

nance imaging (MRI).  
 
 

 

ɔɜɜɚɓ ɛɑɣɑəɔ ɫɎɗɫɑɞɝɫ ɐɔɠɠɟɓəɧɘ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɘ ɛɜɚɢɑɝɝɚɘ, ɡɌɜɌɖɞɑɜɔɓɟ-

ɪɥɔɘɝɫ əɑɚɍɜɌɞɔɘɧɘɔ ɔɓɘɑəɑəɔɫɘɔ 

ɛɑɣɑəɚɣəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ, ɎɖɗɪɣɌɪɥɔɘɔ Ɏ 

ɝɑɍɫ ɜɌɓɎɔɞɔɑ ɠɔɍɜɚɓɌ, ɛɌɞɚɗɚɏɔɣɑɝɖɟɪ ɛɑɜɑ-

ɝɞɜɚɕɖɟ ɝɚɝɟɐɚɎ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ ɜɌɓɗɔɣəɧɡ ɛɚ 

ɜɌɓɘɑɜɟ ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɡ ɟɓɑɗɖɚɎ (ɜɑɏɑəɑɜɌ-

ɞɚɜəɧɡ ɔ ɐɔɝɛɗɌɝɞɔɣɑɝɖɔɡ) [1].  

ȯɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ (ȯɂȼ) ɜɌɓɎɔɎɌɑɞ-

ɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, Ɏ ɢɔɜɜɚɞɔɣɑɝɖɔ ɔɓɘɑəɑəəɚɕ 

ɛɑɣɑəɔ ɔ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɘəɚɏɚɝɞɟɛɑəɣɌ-

ɞɚɏɚ ɛɜɚɢɑɝɝɌ. Ȼɜɔ ɩɞɚɘ ɛɚɫɎɗɑəɔɑ ɜɑɏɑəɑɜɌ-

ɞɚɜəɧɡ ɟɓɑɗɖɚɎ ɘɚɒɑɞ ɚɓəɌɘɑəɚɎɌɞɨ ɛɑɜɎɧɕ 

ɤɌɏ Ɏ ɏɑɛɌɞɚɖɌəɢɑɜɚɏɑəɑɓɑ [6].  

ȶɌɖ ɔɓɎɑɝɞəɚ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) ɝɣɔɞɌɑɞɝɫ 

ɚɐəɔɘ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ȯɂȼ ɟ 

ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ. 

Ȼɜɔɘɑəɑəɔɑ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ 

ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓ 

ɗɔɣəɧɡ ɟɓɗɚɎɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ ɛɑɣɑəɔ ɔ,  Ɏ 

 

ɣɌɝɞəɚɝɞɔ, ɜɑɏɑəɑɜɌɞɚɜəɧɡ ɟɓɗɚɎ (ȼȿ), ɐɔɝɛɗɌ-

ɝɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (Ȱȿ) ɔ, əɑɛɚɝɜɑɐɝɞɎɑəəɚ, ȯɂȼ.  

ȺɐəɌɖɚ ɖɚɜɜɑɖɞəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɌ ȯɂȼ ɝ ɜɑɏɑəɑɜɌɞɚɜəɧɘɔ ɔɗɔ ɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɔɘɔ ɟɓɗɌɘɔ əɌ ɠɚəɑ ɢɔɜɜɚɓɌ ɛɑɣɑəɔ 

ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ ɘɚɒɑɞ ɍɧɞɨ ɓəɌɣɔɞɑɗɨəɚ ɓɌɞɜɟɐəɑəɌ.  

Ȼɚɩɞɚɘɟ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɐɗɫ ɟɞɚɣəɑəəɚ-

ɏɚ ɜɌɝɛɚɓəɌɎɌəɔɫ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɛɑ-

ɣɑəɔ ɝɞɌɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɛɑɢɔɌɗɨəɧɑ ɏɑɛɌɞɚ-

ɞɜɚɛəɧɑ  ȸȼ ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ, Ɏ ɣɌɝɞ-

əɚɝɞɔ: Teslascan (Mn-DPDP, ɘɌəɏɌɠɚɐɔɛɔɜ) GE 

Healthcare, Multi Hance (Gd -BOPTA, ɏɌɐɚɍɑəɌɞɌ 

ɐɔɘɑɏɗɟɘɔə) Bracco ɔ Primovist (Gd-EOB -DTPA, 

ɏɌɐɚɖɝɑɞɚɎɌɫ ɖɔɝɗɚɞɌ) Bayer. ȶɌɖ ɔɓɎɑɝɞəɚ, ɛɚ-

ɐɚɍəɧɑ ɛɜɑɛɌɜɌɞɧ ɚɍɗɌɐɌɪɞ ɐɎɚɕəɧɘ ɘɑɡɌ-

əɔɓɘɚɘ ɐɑɕɝɞɎɔɫ. ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɫɝɨ ɝ ɞɚɖɚɘ ɖɜɚɎɔ, ɚəɔ çɜɌɍɚɞɌɪɞè ɌəɌɗɚ-

ɏɔɣəɚ ɝɞɌəɐɌɜɞəɧɘ ɩɖɝɞɜɌɢɑɗɗɪɗɫɜəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɛɜɑɛɌɜɌɞɌɘ; əɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ, əɌɖɌɛ-

ɗɔɎɌɫɝɨ Ɏ ɏɑɛɌɞɚɢɔɞɌɡ, ɓəɌɣɔɞɑɗɨəɚ ɟɛɜɚɥɌɪɞ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɏɑɛɌɞɚɢɑɗɗɪ-
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ɗɫɜəɧɡ ɔ əɑɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɧɡ əɚɎɚɚɍɜɌɓɚɎɌ-

əɔɕ. Ȼɜɔ ɩɞɚɘ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɌɫ ɠɌɓɌ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɛɜɑɛɌɜɌɞɌ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚ-

ɞɧ ɠɔɖɝɔɜɟɑɞɝɫ ɜɌəɨɤɑ (ɣɑɜɑɓ 10-20 ɘɔəɟɞ 

ɛɜɚɞɔɎ 1-2 ɣɌɝɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɛɜɑ-

ɛɌɜɌɞɌɘɔ).  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɝɗɑɐɟɑɞ ɛɚəɔɘɌɞɨ, ɣɞɚ ɛɚ-

Ɏɧɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ ɝɔɏəɌɗɌ Ɏ ɚɣɌɏɚɎɧɡ 

ɚɍɜɌɓɚɎɌəɔɫɡ ɛɑɣɑəɔ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ 

ɠɌɓɟ (ɓɌ ɝɣɑɞ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ Ɏ əɑɔɓɘɑəɑəəɧɡ ɏɑɛɌɞɚɢɔɞɌɡ) əɑ ɘɚɒɑɞ 

ɫɎɗɫɞɨɝɫ Ɍɍɝɚɗɪɞəɧɘ ɛɜɔɓəɌɖɚɘ ɔɡ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɚɝɞɔ, ɜɌɎəɚ ɖɌɖ ɔ ɚɞɝɟɞɝɞɎɔɑ ɑɏɚ Ɍɖɖɟɘɟ-

ɗɫɢɔɔ (Ɏ ɩɞɟ ɒɑ ɠɌɓɟ) əɑ ɝɣɔɞɌɑɞɝɫ ɛɜɚɫɎɗɑəɔɑɘ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. Ȯ ɣɌɝɞəɚɝɞɔ, Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɝɚɡɜɌəɑəəɧɡ Ɏ ɚɛɟɡɚ-

ɗɔ ɏɑɛɌɞɚɢɔɞɚɎ, ɡɚɜɚɤɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɕ 

ȯɂȼ ɔ ɠɔɍɜɚɗɌɘɑɗɗɫɜəɧɕ ɜɌɖ ɘɚɏɟɞ ɝɚɡɜɌəɫɞɨ 

ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ ɝɔɏəɌɗɌ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔ-

ɣɑɝɖɟɪ ɠɌɓɟ  ɛɚɐɚɍəɚ ɜɑɏɑəɑɜɌɞɚɜəɧɘ ɟɓɗɌɘ ɔ 

ɠɚɖɌɗɨəɚɕ ɟɓɗɚɎɚɕ ɏɔɛɑɜɛɗɌɓɔɔ [3,4].  

ȽɜɌɎəɔɞɑɗɨəɚ əɚɎɚɕ ɘɑɞɚɐɔɖɚɕ Ɏ Ɍɍɐɚɘɔ-

əɌɗɨəɚɕ ɜɌɐɔɚɗɚɏɔɔ ɝɣɔɞɌɑɞɝɫ  ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɌɫ ȸȼȾ (ȰȮ ȸȼȾ). Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɛɚɖɌɓɌɞɑɗɔ ɔɝɞɔəəɚɏɚ ɖɚɩɠ-

ɠɔɢɔɑəɞɌ ɐɔɠɠɟɓɔɔ (ȴȶȰ) əɑ ɖɚɜɜɑɗɔɜɟɪɞ ɝɚ 

ɝɞɑɛɑəɨɪ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ȯɂȼ, ɡɚɞɫ ɔ ɝɚɓɐɌ-

ɑɞɝɫ ɎɛɑɣɌɞɗɑəɔɑ ɚ əɑɖɚɞɚɜɚɘ ɛɚɎɧɤɑəɔɔ ɝɔɏ-

əɌɗɌ əɌ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɫɡ ɛɚ ɘɑɜɑ ɎɚɓɜɌɝɞɌəɔɫ ɟɛɚɘɫəɟɞɚɕ ɝɞɑɛɑəɔ, 

ɚɐəɌɖɚ ɛɜɑɐɝɖɌɓɧɎɌɞɨ ɟɜɚɎɑəɨ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɔ ɚɛɟɡɚɗɑɕ ɐɚ ɚɛɑɜɌɢɔɔ əɑɎɚɓɘɚɒəɚ 

(ɎɝɗɑɐɝɞɎɔɑ ɓəɌɣɔɞɑɗɨəɚɏɚ ɜɌɓɍɜɚɝɌ ɓəɌɣɑəɔɕ 

ȴȶȰ) [5]. ȼɫɐ ɌɎɞɚɜɚɎ ɚɞɘɑɣɌɪɞ, ɣɞɚ ɓəɌɣɑəɔɑ ɔ 
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ȼɔɝ. 1,Ɍ.  ȸȼȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                       

ȻɌɢɔɑəɞ ȶ., 44 ɗɑɞ ɝ ɐɔɌɏəɚɓɚɘ: Ɂɜɚəɔɣɑɝɖɔɕ ɏɑɛɌɞɔɞ 

çȽè ɝ ɔɝɡɚɐɚɘ Ɏ ɢɔɜɜɚɓ. ȯɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɌɫ ɠɌ-

ɓɌ. Ȯ ɛɜɌɎɚɕ ɐɚɗɑ ɛɑɣɑəɔ ɎɧɫɎɗɑə ɐɔɝɛɗɌɝɞɔɣɑɝɖɔɕ 

ɟɓɑɗ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ) ɝ Ɏɧɝɚɖɚɕ Ɏɑɜɚɫɞəɚɝɞɨɪ ɘɌ-

ɗɔɏəɔɓɌɢɔɔ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ). Ȼɜɔ ɛɟəɖɢɔɚəəɚɕ ɍɔɚɛ-

ɝɔɔ ɛɚɐɚɓɜɔɞɑɗɨəɚɏɚ ɟɣɌɝɞɖɌ ɚɛɟɡɚɗɑɎɧɡ ɖɗɑɞɚɖ əɑ 

ɚɍəɌɜɟɒɑəɚ. 

ȼɔɝ. 1,ɍ.  ȸȼȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                       

Ƚɛɟɝɞɫ 3 ɘɑɝɫɢɌ.  ȯɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɌɫ ɠɌɓɌ: ɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɔɕ ɟɓɑɗ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ) ɔ ɟɓɑɗɚɖ ȯɂȼ 

ɜɌɓɘɑɜɚɘ 0,6 ɝɘ (ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ). 
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ȼɔɝ. 1,Ɏ.  ȸȼȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                              

ȰȮ ȸȼȾ ɛɜɔ b=400. 

ȼɔɝ. 1,ɏ.  ȸȼȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                        

ȴȶȰ-ɖɌɜɞɌ. ȰɔɝɛɗɌɝɞɔɣɑɝɖɔɕ ɟɓɑɗ ɔ ɟɓɑɗɚɖ ȯɂȼ ɔɓɚ-

ɔəɞɑəɝɔɎəɧ ɚɞəɚɝɔɞɑɗɨəɚ ɛɑɣɑəɚɣəɚɕ ɛɌɜɑəɡɔɘɧ. 

ȻɌɢɔɑəɞ ɍɧɗ ɛɜɚɚɛɑɜɔɜɚɎɌə, ɘɑɗɖɔɕ ɟɓɑɗɚɖ ɔɐɑə-

ɞɔɠɔɢɔɜɚɎɌə ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɖɌɖ ȯɂȼ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ȰȮ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȯɂȼ ɑɥɑ əɑ 

ɚɛɜɑɐɑɗɑəɧ  [6]. 

ɂɑɗɨ.  

ȺɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɔ ɟɞɚɣəɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȯɂȼ ɟ ɍɚɗɨəɧɡ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ ɝ ɛɚɘɚ-

ɥɨɪ ɛɜɔɘɑəɑəɔɫ  ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɏɌɐɚɖɝɑɞɚɎɚɕ ɖɔɝɗɚɞɧ ɔ 

ɘɑɞɚɐɔɖɔ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɚɕ ȸȼȾ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

Ȯ ɚɝəɚɎɟ ɜɌɍɚɞɧ ɛɚɗɚɒɑə ɌəɌɗɔɓ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

24 ɍɚɗɨəɧɡ ɝ ɢɔɜɜɚɓɚɘ ɛɑɣɑəɔ, ɟ 14 ɔɓ ɖɚɞɚɜɧɡ 

ɍɧɗ ɎɧɫɎɗɑə ȯɂȼ. ȸȼ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫ-

ɗɔɝɨ əɌ ɞɚɘɚɏɜɌɠɌɡ çAvantoè ɔ çEspreeè, 1.5 Ⱦɗ 

(Siemens) ɛɚ ɝɞɌəɐɌɜɞəɧɘ ɛɜɚɞɚɖɚɗɌɘ (Ɏɖɗɪ-

ɣɌɪɥɔɘ ȰȮ ȸȼȾ). Ȯ ɖɌɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ ɛɜɔ ȸȼȾ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɏɌɐɚɖɝɑɞɚ-

ɎɌɫ ɖɔɝɗɚɞɌ (Primovist, Bayer) ɝ ɚɢɑəɖɚɕ ɚɝɚɍɑə-

əɚɝɞɑɕ ɚɞɚɍɜɌɒɑəɔɫ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ, ɚɞɝɜɚɣɑəəɟɪ (ɣɑɜɑɓ 5 

ɘɔə) ɔ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɔɑ (ɣɑɜɑɓ 10 ɔ 20 

ɘɔə) ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ.   

Ȯɝɑɏɚ ɚɍɝɗɑɐɚɎɌəɚ 24 ɛɌɢɔɑəɞɌ ɝ ɢɔɜɜɚ-

ɓɚɘ ɛɑɣɑəɔ, ɔɓ əɔɡ 21 ɘɟɒɣɔəɌ ɔ 3 ɒɑəɥɔəɧ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 42 ɐɚ 72 ɗɑɞ. ȹɌɗɔɣɔɑ Ɏɔɜɟɝəɧɡ ɏɑ-

ɛɌɞɔɞɚɎ (Ƚ, Ȯ) ɍɧɗɚ ɎɧɫɎɗɑəɚ ɟ 19 ɔɓ 24 ɣɑɗɚɎɑɖ 

(79%).  

ȿ 10 ɔɓ 24 ɍɚɗɨəɧɡ (42%) ɛɜɔ ȸȼȾ ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ ɞɚɗɨɖɚ ɜɑɏɑəɑɜɌɞɚɜəɧɑ ɔ ɐɔɝɛɗɌ-

ɝɞɔɣɑɝɖɔɑ ɟɓɗɧ ɜɌɓɘɑɜɚɘ 0,2-3,2 ɝɘ, ɜɌɓɗɔɣəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1-Ȯȴ, ɔɓɚ- ɔɗɔ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɑ əɌ Ⱦ2-Ȯȴ; ɛɜɔ Ɏ/Ɏ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɔ: ɔɓɚ- ɔɗɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɑ Ɏ ɏɑ-

ɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ ɠɌɓɟ, ɔɓɚ- ɔɗɔ ɟɘɑɜɑəəɚ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɑ əɌ ɔɓɚɞɜɚɛəɧɡ ȰȮ ȸȼ- ɔɓɚɍ-

ɜɌɒɑəɔɫɡ ɔ ɔɓɚɔəɞɑəɝɔɎəɧɑ əɌ ȴȶȰ ɖɌɜɞɌɡ.  

ȿ 14 ɔɓ 24 ɛɌɢɔɑəɞɚɎ (58%) ɝɜɑɐɔ ɜɑɏɑəɑ-

ɜɌɞɚɜəɧɡ ɔ ɐɔɝɛɗɌɝɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɎɧɫɎɗɑəɧ  

ɟɓɗɧ ȯɂȼ. 

Ȱɗɫ əɌɔɍɚɗɑɑ ɖɚɜɜɑɖɞəɚɕ ɚɢɑəɖɔ ɛɜɚɫɎ-

ɗɑəɔɕ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɘɧ ɔɓɟɣɌɗɔ 

ɡɌɜɌɖɞɑɜ əɌɖɚɛɗɑəɔɫ ɔ ɎɧɘɧɎɌəɔɫ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ, Ɍ ɞɌɖɒɑ ɚɝɚɍɑəəɚɝɞɔ ɚɞɚɍɜɌ-

ɒɑəɔɫ ɚɣɌɏɚɎɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɛɑɣɑəɔ ɛɜɔ ȰȮ 

ȸȼȾ ɞɚɗɨɖɚ Ɏ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌə-

əɧɡ ɟɓɗɌɡ (ɛɚ ɚɐəɚɘɟ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ ð Ɏɝɑ-

ɏɚ 24 ɟɓɗɌ).  

ȼɌɓɘɑɜɧ ɍɚɗɨɤɔəɝɞɎɌ ɟɓɗɚɎ ȯɂȼ ɎɌɜɨɔɜɚ-

ɎɌɗɔ Ɏ ɝɜɑɐəɑɘ ɚɞ 2 ɐɚ 4 ɝɘ (ɐɚ 2 ɝɘ - 4 ɣɑɗɚɎɑ-

ɖɌ; 2,1-4 ɝɘ ð 7 ɣɑɗɚɎɑɖ; 4,1-16 ɝɘ - 3 ɣɑɗɚɎɑɖɌ), 

ɛɜɔ ɩɞɚɘ əɌɔɘɑəɨɤɔɕ ɜɌɓɘɑɜ ɎɧɫɎɗɑəəɚɕ əɌɘɔ 

ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɔɗ 0,6 ɝɘ (ȼɔɝ. 1). 

ȴɓ 14 ɛɌɢɔɑəɞɚɎ ɝ ȯɂȼ ɟɓɗɚɎɌɫ ɠɚɜɘɌ 

ɚɛɟɡɚɗɔ ɚɞɘɑɣɑəɌ ɟ 10 ɍɚɗɨəɧɡ, ɐɔɠɠɟɓəɚ-

ɔəɠɔɗɨɞɜɌɞɔɎəɌɫ - ɟ 4-ɡ ɛɌɢɔɑəɞɚɎ.  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 12 ɔɓ 14 ɚɛɟɡɚɗɑ-

Ɏɧɡ ɟɓɗɚɎ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɐɔɠɠɟɓəɧɘ ɔ əɑ-

ɜɌɎəɚɘɑɜəɧɘ çɟɝɔɗɑəɔɑɘè Ɏɝɑɏɚ ɚɍɦɑɘɌ ɚɛɟɡɚɗɔ 

Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ 2 ɔɓ 14 

ɟɓɗɚɎ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɍɧɗɚ  ɝɜɌɎəɔɞɑɗɨəɚ 

ɏɚɘɚɏɑəəɚɑ. Ȯ Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ 

ɚɞɘɑɣɌɗɚɝɨ ɎɧɘɧɎɌəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɔɓ ɚɛɟɡɚɗɔ ɝ ɝɚɡɜɌəɑəɔɑɘ ɑɑ ɏɔɛɚɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɔ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ ɠɌɓɟ Ɏɚ Ɏɝɑɡ ɚɛɟ-

ɡɚɗɑɎɧɡ ɚɍɜɌɓɚɎɌəɔɫɡ (14 ɔɓ 14 ɝɗɟɣɌɑɎ - 

100%). ȺɐəɌɖɚ Ɏ ɞɚɘ ɝɗɟɣɌɑ, ɖɚɏɐɌ ɚɛɟɡɚɗɔ ɔɓ-

əɌɣɌɗɨəɚ ɍɧɗɔ əɑɏɚɘɚɏɑəəɧ əɌ Ⱦ1-Ȯȴ ɛɜɔ əɌ-

ɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (4 ɔɓ 14 ɟɓɗɚɎ), Ɏ ɔɓəɌ-

ɣɌɗɨəɚ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɡ (Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ) 

ɠɜɌɏɘɑəɞɌɡ ɟɓɗɌ ɚɞɘɑɣɌɗɚɝɨ ɐɌɗɨəɑɕɤɑɑ ɛɚɎɧ-

ɤɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ 

ɠɌɓɟ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ Ɏ ɏɔɛɚɔəɞɑəɝɔɎəɧɡ (Ɏ əɌ-

ɞɔɎəɟɪ ɠɌɓɟ) ɠɜɌɏɘɑəɞɌɡ ɚɛɟɡɚɗɑɎɧɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ əɌɍɗɪɐɌɗɚɝɨ ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ. 

Ȼɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ ɛɚɐɚɍəɧɕ ɠɑəɚɘɑə 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑə ɝɔɘɛɞɚɘɚɘ çɟɓɗɌ Ɏ ɟɓɗɑè, 

ɔəɧɘɔ ɝɗɚɎɌɘɔ, ɜɌɓɎɔɞɔɑɘ ȯɂȼ əɌ ɠɚəɑ ɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɚɏɚ ɟɓɗɌ [1]. 

Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɔɖɔ ȰȮ ȸȼȾ Ɏ əɌɤɔɡ 

14 əɌɍɗɪɐɑəɔɫɡ ɛɚɓɎɚɗɔɗɚ ɟɝɞɌəɚɎɔɞɨ, ɣɞɚ Ɏɝɑ 

ɎɧɫɎɗɑəəɧɑ ɚɛɟɡɚɗɔ (ɟ 14 ɔɓ 14 ɛɌɢɔɑəɞɚɎ, ɞ.ɑ. 

Ɏ 100%) ɍɧɗɔ ɔɓɚɔəɞɑəɝɔɎəɧɘɔ ɔɗɔ ɟɘɑɜɑəəɚ 

ɏɔɛɚɔəɞɑəɝɔɎəɧɘɔ əɌ ȴȶȰ-ɖɌɜɞɌɡ, Ɍ əɌ ɔɓɚ-

ɞɜɚɛəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ (ɛɜɔ b=50, b=400 ɔ 

b=800) ɟ 11 ɍɚɗɨəɧɡ (78,5%) ɟɓɗɧ ɍɧɗɔ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɘɔ ɔ ɟ 3-ɡ ɍɚɗɨəɧɡ (21,5%) - ɔɓɚ-

ɔəɞɑəɝɔɎəɧɘɔ. 

ȮɧɎɚɐɧ.  

ȽɚɣɑɞɌəɔɑ ɜɫɐɌ ɞɌɖɔɡ ȸȼȾ-ɛɜɔɓəɌɖɚɎ, 

ɖɌɖ ɐɔɠɠɟɓəɚɑ  ɏɑɞɑɜɚɏɑəəɚɑ çɟɝɔɗɑəɔɑè ɚɣɌɏɌ Ɏ 

ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ, ɍɧɝɞɜɚɑ çɎɧɘɧɎɌəɔɑè ɖɚə-

ɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ (ɛɜɔ ɝɚ-

ɡɜɌəɫɑɘɚɕ ɏɑɞɑɜɚɏɑəəɚɝɞɔ Ɏəɟɞɜɑəəɑɕ ɝɞɜɟɖɞɟ-

ɜɧ ɚɣɌɏɌ), ɛɚɝɗɑɐɟɪɥɌɫ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ 

ɚɣɌɏɌ Ɏ ɏɑɛɌɞɚɝɛɑɢɔɠɔɣɑɝɖɟɪ ɠɌɓɟ, Ɍ ɞɌɖɒɑ ɔɡ 

ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɨ əɌ ɔɓɚɞɜɚɛəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɫɡ (ɛɜɔ ȰȮ ȸȼȾ), əɚ ɔɓɚɔəɞɑəɝɔɎəɚɝɞɨ əɌ 

ȴȶȰ-ɖɌɜɞɌɡ,  ɛɚɓɎɚɗɫɑɞ ɟɎɑɜɑəəɚ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɞɨ ɎɧɫɎɗɫɑɘɚɑ ɚɣɌɏɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɖɌɖ 

ȯɂȼ.
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ȾȱɁȹȴȶȬ ȮɇȻȺȷȹȱȹȴɋ ȮȹȿȾȼȴȻȼȺȾȺȶȺȮȺȵ ɉȹȰȺȽȺȹȺȯȼȬɀȴȴ  

ȻȬȹȶȼȱȬȾȺȭȴȷȴȬȼȹȺȵ ȳȺȹɇ 
 

ȭɟɜɐɪɖɚɎ ȸ.Ƚ.1, ɊɜɔɣɑɎ ȴ.ȹ.1, ȹɑɣɔɛɌɕ Ȭ.ȸ.2,  

ȬɜɞɑɘɨɑɎ Ȭ.ȴ.1, ȱɗɔɝɑɑɎ Ƚ.Ȯ.1 

 
Ɍəəɚɑ ɛɚɝɚɍɔɑ ɛɜɑɐəɌɓəɌɣɑəɚ ɐɗɫ ɎɜɌɣɑɕ-ɩəɐɚɝɖɚɛɔɝɞɚɎ ɔ ɔəɞɑɜɎɑəɢɔɚəəɧɡ 

ɜɌɐɔɚɗɚɏɚɎ, ɚɝɎɚɔɎɤɔɡ ɔɗɔ ɒɑɗɌɪɥɔɡ ɚɝɎɚɔɞɨ ɘɑɞɚɐɔɖɟ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɏɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ (ɎəɟɞɜɔɛɜɚɞɚɖɚɎɚɕ ɟɗɨ-

ɞɜɌɝɚəɚɏɜɌɠɔɔ ð ɉȿȽ). 

ɂɑɗɨ ɜɌɓɜɌɍɚɞɖɔ əɌɝɞɚɫɥɑɏɚ ɛɚɝɚɍɔɫ ð ɝɞɜɑɘɗɑəɔɑ ɌɎɞɚɜɚɎ ɖ ɝɞɌəɐɌɜɞɔɓɌɢɔɔ 

ɝɛɚɝɚɍɚɎ ɛɚɗɟɣɑəɔɫ ɝɚəɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɜɔ ɝɖɌəɔɜɚɎɌəɔɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ 

ɛɟɞɑɕ ȿȳ-ɘɔəɔ-ɓɚəɐɚɘ, ɖ ɟɝɛɑɤəɚɘɟ ɠɚɜɘɔɜɚɎɌəɔɪ ɟ ɎɜɌɣɑɕ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ 

əɌɎɧɖɚɎ Ɏɧɛɚɗəɑəɔɫ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖ ɚɍɦɑɖɞɔɎəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɗɟɣɌɑ-

ɘɧɡ ɛɜɔ ɩɞɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ. 

Ⱦɑɡəɔɣɑɝɖɔɑ ɔ ɞɌɖɞɔɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ ɜɌɓɜɌɍɚɞɖɔ ɚɝəɚɎɌəɧ əɌ ɛɜɌɖɞɔɣɑɝɖɚɘ 

ɚɛɧɞɑ ɌɎɞɚɜɚɎ, ɚɜɔɑəɞɔɜɚɎɌəɧ əɌ ɚɛɞɔɘɔɓɌɢɔɪ ɞɑɡəɔɖɔ Ɏɧɛɚɗəɑəɔɫ ɉȿȽ, əɌ ɐɚɝɞɔ-

ɒɑəɔɑ əɑɚɍɡɚɐɔɘɚɏɚ ɖɌɣɑɝɞɎɌ ɎɔɓɟɌɗɔɓɌɢɔɔ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɐɌəəɚɕ ɌəɌɞɚɘɔ-

ɣɑɝɖɚɕ ɚɍɗɌɝɞɔ ɔ, Ɏ ɔɞɚɏɑ, əɌ ɛɚɎɧɤɑəɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ. Ȱɗɫ 

ɟɛɜɚɥɑəɔɫ Ɏɚɝɛɜɔɫɞɔɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ Ɏ ɢɑɗɚɘ ɔ çɣɞɑəɔɫè ɝɚəɚɏɜɌ-

ɠɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɝɗɑɐəɔɑ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ Ɏ əɌɝɞɚɫɥɔɡ ȼɑɖɚɘɑəɐɌɢɔɫɡ 

Ɍɟɞɑəɞɔɣəɧɘɔ ɏɜɌɠɔɣɑɝɖɔɘɔ ɝɡɑɘɌɘɔ. 

ȺɒɔɐɌɑɘɌɫ ɛɜɌɖɞɔɣɑɝɖɌɫ ɛɚɗɑɓəɚɝɞɨ ȼɑɖɚɘɑəɐɌɢɔɕ ɓɌɖɗɪɣɌɑɞɝɫ ɞɌɖɒɑ Ɏ ɜɌɝ-

ɤɔɜɑəɔɔ ɝɠɑɜɧ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɎɜɌɣɑɕ, ɓɌəɔɘɌɪɥɔɡɝɫ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌɘɔ əɌ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɜɚɞɚɖɌɡ, ɝ ɎɜɌɣɌɘɔ ɝɘɑɒəɧɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ, ɒɑɗɣɑɎɧɎɚɐɫɥɔɑ 

ɛɟɞɔ, ɛɌəɖɜɑɌɞɚɍɔɗɔɌɜəɌɫ ɓɚəɌ, ɩəɐɚɝɖɚɛɔɫ, ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɜɌɐɔɚɗɚɏɔɫ. 

 

TECHNIQUE OF INTRADUCTAL ENDOSONOGRAPHY OF 

 PANCREATOBILIARY AREA 

 

Burdyukov M.S. 1, Yurichev I.N. 1, Nechipay A.M. 2, Artemyev A.I. 1, Eliseev S.V.1 
 

his manual is designated for endoscopists and interventional radiologists, who want 

to master their technique in intraductal ultrasonic examination of billiary tract ( i n-

traduct al ultrasonography).  

   The aim of the manual is intention of authors to standardize the ways of acquis i-

tion of ultrasonographic picture while scanning billiary tract with US sond, to successfully 

form professional skills of use of this examination and obj ective interpretation of acquired 

diagnostic data.  

   Technical and tactical aspects of this work are based on practical experience of the 

authors;  

oriented on optimization of EUS technique and achievement of needed quality of vi s-

ualization of anatomical s tructures of given anatomical area it results in improvement of d i-

agnostic efficiency of the method. In order to make ultrasonographic picture comprehensible 

in general and for better reading of sonographic images, the latter are accompanied with a u-

thentic  graphic schemes.  

   The expected practical usefulness of this manual is also to broaden doctorsõ inter-

action who work on biliary tract interventions with their colleagues in other closely related 

specialties.   

 
Keywords: intraductal ultrasonography, bilia ry tract, pancreatobiliary area, 

endoscopy, interventional radiology.  
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əɟɞɜɔɛɜɚɞɚɖɚɎɌɫ ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɟɗɨ-

ɞɜɌɝɚəɚɏɜɌɠɔɫ (ȮȻ-ɉȿȽ) ð ɝɛɑɢɔɌɗɔɓɔ-

ɜɚɎɌəəɧɕ ɖɚɘɛɚəɑəɞ ɝɚɣɑɞɌəəɚɏɚ ɜɑəɞ-

ɏɑə-ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɞɜɑɍɟɪ-

ɥɔɕ əɌɗɔɣɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɌɛɛɌɜɌɞəɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɍɌɓɧ (ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ ɔ ɩɡɚɩəɐɚɝɖɚɛɔɣɑɝɖɔɕ ɌɛɛɌɜɌɞəɧɑ ɖɚɘ-

ɛɗɑɖɝɧ, ɔəɝɞɜɟɘɑəɞɧ ɐɗɫ Ɏɧɛɚɗəɑəɔɫ 

ɉȼɁȻȯ/ɃɃɁȽ, ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɧɑ ɘɔəɔ-ɓɚəɐɧ, ɐɚɝɞɌɎɗɫɑɘɧɑ Ɏ ɍɔɗɔɌɜəɟɪ 

ɔ ɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɛɜɚɞɚɖɚɎɧɑ ɝɔɝɞɑɘɧ ɛɚ 

ɏɔɍɖɚɘɟ ɛɜɚɎɚɐəɔɖɟ ɔ ɐɜ.) ɔ ɛɚɐɏɚɞɚɎɗɑəəɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɛɑɜɝɚəɌɗɌ. 

 

 

ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɞɚɖɚɎɧɡ ɝɔɝɞɑɘ ɎɝɑɏɐɌ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɜɑɒɔɘɑ ɜɌɐɔɌɗɨəɚɏɚ ɝɖɌəɔ-

ɜɚɎɌəɔɫ. ȿȳ-ɐɌɞɣɔɖɔ ɘɔəɔ-ɓɚəɐɚɎ ɐɗɫ ȮȻ-ɉȿȽ 

ɝɖɌəɔɜɟɪɞ Ɏ ɣɌɝɞɚɞɌɡ ɚɞ 7,5 ɐɚ 30 Mȯɢ, ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɌɞɨ ɖɌɣɑɝɞɎɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ 

ɞɚɗɥɔəɧ ɝɞɑəɚɖ ɔɝɝɗɑɐɟɑɘɧɡ ɞɜɟɍɣɌɞɧɡ ɝɞɜɟɖ-

ɞɟɜ, ɛɜɔɗɑɒɌɥɔɡ ɖ əɔɘ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɔ ɞɖɌəɑɕ, ɚɍəɌɜɟɒɔɎɌɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɛɜɑɐɑɗɌɡ, ɚɏɜɌəɔɣɑəəɧɡ ɞɑɡəɚɗɚ-

ɏɔɣɑɝɖɔɘɔ ɔ ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɘɔ Ɏɚɓɘɚɒəɚ-

ɝɞɫɘɔ ɛɜɔɘɑəɫɑɘɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɝɜɑɐɝɞɎ. Ȱɗɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɞɚɖɚɎɧɡ ɛɚɜɌɒɑəɔɕ ɢɑɗɑɝɚɚɍ-

ɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɎɧɝɚɖɚɣɌɝɞɚɞəɧɡ ɐɌɞɣɔ-

ɖɚɎ, əɔɓɖɚɣɌɝɞɚɞəɧɑ ɐɌɞɣɔɖɔ ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɪ ɍɚɗɑɑ ɟɐɌɗɑəəɧɡ ɚɞ ɝɞɑəɖɔ ɛɜɚɞɚ-

ɖɚɎ ɞɖɌəɑɕ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɝɚɍɑəəɚɝɞɑɕ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɝɗɟɣɌɫ ɔ ɛɚɐɗɑɒɌɥɔɡ ɜɑɤɑəɔɪ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɐɌɣ ɝɗɑɐɟɑɞ ɗɔɍɚ ɛɜɔɘɑəɫɞɨ 

ȮȻ-ɉȿȽ- ɓɚəɐ ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɝɔɞɟɌɢɔɔ 

ɣɌɝɞɚɞəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, ɗɔɍɚ Ɏɧɛɚɗəɫɞɨ 

ɔɝɝɗɑɐɚɎɌəɔɑ, ɔɝɛɚɗɨɓɟɫ ɘɔəɔ-ɓɚəɐɧ, ɝɖɌəɔɜɟ-

ɪɥɔɑ ɔ Ɏ əɔɓɖɚ-, ɔ Ɏ ɎɧɝɚɖɚɣɌɝɞɚɞəɚɘ ɐɔɌɛɌ-

ɓɚəɑ. 

ȿȳ-ɝɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɞɝɫ Ɏ ɛɗɚɝɖɚɝɞɔ, 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɖ ɝɞɑəɖɑ ɛɜɚɞɚɖɚɎ, çɏɗɟɍɔəɌè 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɞɖɌəɑɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑ 

ɛɜɑɎɧɤɌɑɞ 15-20 ɘɘ. ɉɞɚ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɛɚɓɔ-

ɢɔɚəɔɜɟɑɞ ɘɑɞɚɐɔɖɟ ȮȻ-ɉȿȽ ɖɌɖ ɝɛɚɝɚɍ ɛɚɗɟ-

ɣɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɔə-

ɠɚɜɘɌɢɔɔ. Ȼɚ ɩɞɚɕ ɒɑ ɛɜɔɣɔəɑ ɝɗɑɐɟɑɞ ɖɜɔ-

ɞɔɣəɚ ɚɞəɚɝɔɞɨɝɫ ɖ ɎɧɎɚɐɌɘ ȮȻ-ɉȿȽ, ɚɞɜɔɢɌ-

ɪɥɔɘ əɌɗɔɣɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɑ-

ɜɔɐɟɖɞɌɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɔ ɞɖɌ-

əɑɕ (Ɏɚ ɔɓɍɑɒɌəɔɑ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɖɔ). Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, çɛɚɓɔ-

ɞɔɎəɧɑè ɜɑɓɟɗɨɞɌɞɧ ȮȻ-ɉȿȽ ɓɌɝɗɟɒɔɎɌɪɞ ɐɚɎɑ-

ɜɔɫ, ɞ.ɖ. ɘɑɞɚɐɔɖɌ ɛɚɖɌɓɌɗɌ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ ɛɜɚɞɚɖɚɎɧɡ ɝɔ-

ɝɞɑɘ ɔ Ɏ ɜɌɓɜɑɤɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɞɜɟɐəɑəɔɕ ɛɜɔ ɚɢɑəɖɑ ɡɌ-

ɜɌɖɞɑɜɌ ɚɍəɌɜɟɒɑəəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɚɣɌɏɚɎ. 

ȮȻ-ɉȿȽ ð ɝɗɚɒəɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɘɑɞɚ-

ɐɔɖɌ, ɎɧɛɚɗəɫɑɘɌɫ Ɏ ɞɜɟɐəɚɐɚɝɞɟɛəɚɕ ɐɗɫ 

ɛɜɫɘɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ 

(ȼɔɝ. 1). 

ȴɓɎɑɝɞəɧ ɐɎɌ ɝɛɚɝɚɍɌ Ɏɧɛɚɗəɑəɔɫ Ɏəɟɞ-

ɜɔɛɜɚɞɚɖɚɎɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ:  

1. ɌəɞɑɏɜɌɐəɧɕ, ɣɑɜɑɓ əɌɜɟɒəɧɕ ɒɑɗɣəɚ-

ɛɜɚɞɚɖɚɎɧɕ ɝɎɔɥ (ɣɜɑɝɖɚɒəɟɪ ɣɜɑɝɛɑɣɑəɚɣ-

əɟɪ ɡɚɗɌəɏɔɚɝɞɚɘɟ); 

2. ɜɑɞɜɚɏɜɌɐəɧɕ (Ɏ ɡɚɐɑ ɉȼɁȻȯ ɣɑɜɑɓ ȭȰȽ 

ɔɗɔ ɣɑɜɑɓ ɍɔɗɔɚɐɔɏɑɝɞɔɎəɧɕ ɌəɌɝɞɚɘɚɓ). 

ȶɌɖ ɖ ɞɑɚɜɑɞɔɣɑɝɖɔ Ɏɚɓɘɚɒəɚɘɟ ɝɛɚɝɚɍɟ 

ɝɗɑɐɟɑɞ ɚɞəɚɝɔɞɨɝɫ ɖ Ɏɧɛɚɗəɑəɔɪ Ɏəɟɞɜɔɛɜɚ-

ɞɚɖɚɎɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ ɣɑɜɑɓ ɡɔɜɟɜɏɔɣɑ-

ɝɖɔɕ ɒɑɗɣəɧɕ ɖɚɒəɚ-ɛɜɚɞɚɖɚɎɧɕ ɝɎɔɥ. 

ȬəɞɑɏɜɌɐəɌɫ ȮȻ-ȿȽ Ɏɧɛɚɗəɫɑɞɝɫ ɛɜɔ ɟɣɌ-

ɝɞɔɔ ɎɜɌɣɌ-ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɜɌɐɔɚɗɚɏɌ  ɣɑɜɑɓ  

Ȯ 

 

ȼɔɝ. 1.  ȼɑɏɔɚəɌɜəɌɫ ɌəɌɞɚɘɔɫ ȭȻȰȳ. 

1 ð ɚɍɥɌɫ ɛɑɣɬəɚɣəɌɫ Ɍɜɞɑɜɔɫ (ȺȻȬ),  

2 ð ɎɚɜɚɞəɌɫ ɎɑəɌ (ȮȮ),  

3 ð ɛɌɜɑəɡɔɘɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ȻȲ),  

4 ð ɏɗɌɎəɧɕ ɛɌəɖɜɑɌɞɔɣɑɝɖɔɕ ɛɜɚɞɚɖ (ȯȻȻ),  

5 ð ɍɚɗɨɤɚɕ ɐɟɚɐɑəɌɗɨəɧɕ ɝɚɝɚɣɑɖ (ȭȰȽ),  

6 ð ɔəɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ ɣɌɝɞɨ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ 

ɛɜɚɞɚɖɌ (ȺȲȻ),  

7 ð ɜɑɞɜɚɐɟɚɐɑəɌɗɨəɌɫ ɣɌɝɞɨ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ 

ɛɜɚɞɚɖɌ,  

8 ð ɛɟɓɧɜəɧɕ ɛɜɚɞɚɖ (ȻȻ),  

9 ð ɒɑɗɣəɧɕ ɛɟɓɧɜɨ (ȲȻ),  

10 ð ɚɍɗɌɝɞɨ ɝɗɔɫəɔɫ ɐɚɗɑɎɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ Ɏ 

ɚɍɥɔɕ ɛɑɣɬəɚɣəɧɕ ɛɜɚɞɚɖ,  

11 ð ɛɜɌɎɧɕ ɔ ɗɑɎɧɕ ɐɚɗɑɎɧɑ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ,  

12 ð ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɠɚɜɘɔɜɚɎɌəəɧɕ ɖɌəɌɗ ɣɜɑɝɖɚɒəɚɕ ɣɜɑɝɛɑɣɑ-

əɚɣəɚɕ ɡɚɗɌəɏɔɚɝɞɚɘɧ. Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɎɎɑɐɑ-

əɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɓɚəɐɌ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ 

ɝɞɌɗɚ Ɏɚɓɘɚɒəɧɘ, əɑɚɍɡɚɐɔɘɌ ɛɜɑɐɎɌɜɔɞɑɗɨəɌɫ 

ɟɝɞɌəɚɎɖɌ Ɏ ɖɌəɌɗ ɡɚɗɌəɏɔɚɝɞɚɘɧ ɛɚɜɞɌ, ɝɚɛɚ-

ɝɞɌɎɔɘɚɏɚ ɝ ɐɔɌɘɑɞɜɚɘ ɘɔəɔ-ɓɚəɐɌ. Ȼɚɩɞɚɘɟ 

ȮȻ-ȿȽ ɎɝɑɏɐɌ Ɏɧɛɚɗəɫɑɞɝɫ Ɏ ɚɞɝɜɚɣɑəəɚɘ ɛɚɝɗɑ 

ɃɃɁȽ ɛɑɜɔɚɐɑ. 

ȴəɞɑɜɎɑəɢɔɚəəɧɕ ɜɌɐɔɚɗɚɏ Ɏ ɟɝɗɚɎɔɫɡ 

ɌəɞɑɏɜɌɐəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɒɑɗɣɑɎɧɎɚɐɫ-

ɥɔɡ ɛɟɞɑɕ ɎɎɚɐɔɞ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɏɔɍɖɔɕ 

ɏɔɐɜɚɠɔɗɨəɧɕ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɕ ɛɜɚɎɚɐ-

əɔɖ, ɛɜɚɎɚɐɔɞ ɑɏɚ ɝ ɔɓɍɧɞɖɚɘ ɣɑɜɑɓ ɓɚəɟ ɔəɞɑ-

ɜɑɝɌ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɔ ɐɌɗɑɑ Ɏ 12-ɛɑɜɝɞəɟɪ 

ɖɔɤɖɟ. Ƚ ɝɚɍɗɪɐɑəɔɑɘ ɛɜɌɎɔɗ Ɍɝɑɛɞɔɖɔ ɔ Ɍə-

ɞɔɝɑɛɞɔɖɔ ɘɔəɔ-ɓɚəɐ ɛɚ ɝɞɜɟəɑ ɎɎɚɐɔɞɝɫ Ɏ 

ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ. Ƚɗɑɐɟɑɞ ɝɞɜɑɘɔɞɨɝɫ ɖ ɚɝɘɚɞ-

ɜɟ Ɏɐɚɗɨ Ɏɝɑɕ ɛɜɚɞɫɒɑəəɚɝɞɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ 

ɛɟɞɑɕ: ɚɞ ȭȰȽ ɐɚ ɟɜɚɎəɫ ɖɜɌɫ ɌəɞɑɏɜɌɐəɚɕ ɡɚ-

ɗɌəɏɔɚɝɞɚɘɧ. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ ɛɜɔ 

ɛɚɝɞɑɛɑəəɚɘ ɛɚɐɞɫɏɔɎɌəɔɔ ɘɔəɔ-ɓɚəɐɌ, ɖɚə-

ɞɜɚɗɨ ɑɏɚ ɛɚɗɚɒɑəɔɫ, Ɍ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɟɜɚɎəɫ 

ȿȳ-ɝɖɌəɔɜɚɎɌəɔɫ, ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝ ɟɣɑɞɚɘ ɔɓ-

Ɏɑɝɞəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɜɔɑəɞɔɜɚɎ ɔ ɛɟɞɑɘ 

ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ. 

Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ȮȻ-ȿȽ Ɏ ɡɚɐɑ ɣɜɑɝɖɚɒ-

əɚɕ ɣɜɑɝɛɑɣɑəɚɣəɚɕ ɡɚɗɌəɏɔɚɏɜɌɠɔɔ (ɃɃɁȯ) 

ɞɜɑɍɟɑɞɝɫ ɍɟɒɔɜɚɎɌəɔɑ çɝɎɑɒɑɏɚè ɛɟəɖɢɔɚəəɚɏɚ 

ɖɌəɌɗɌ Ɏ ɖɚɒɑ, ɘɫɏɖɔɡ ɞɖɌəɫɡ ɔ ɛɌɜɑəɡɔɘɑ ɛɑ-

ɣɑəɔ ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ Ɏɜɑɘɑəəɚɏɚ ɖɚɒəɚ-

ɛɜɚɞɚɖɚɎɚɏɚ ɝɎɔɥɌ əɟɒəɚɏɚ ɐɔɌɘɑɞɜɌ. Ƚ ɟɣɑ-

ɞɚɘ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɜɔɝɖɌ ɖɜɚɎɚɞɑɣɑəɔɫ, ɒɑɗ-

ɣɑɔɝɞɑɣɑəɔɫ (Ɏ ɛɗɑɎɜɌɗɨəɟɪ, ɍɜɪɤəɟɪ ɛɚ-

ɗɚɝɞɨ), ɝɑɛɞɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɞɌɖɚɕ ɘɌəɔɛɟ-

ɗɫɢɔɔ, ɛɚɐɚɍəɧɕ ɎɌɜɔɌəɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɞɌɖɞɔɖɔ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɗɔɤɨ ɖɌɖ ɞɑɚ-

ɜɑɞɔɣɑɝɖɔ Ɏɚɓɘɚɒəɧɕ. 

ȶ əɑɐɚɝɞɌɞɖɌɘ ɩɞɚɕ ɘɑɞɚɐɔɖɔ ɝɗɑɐɟɑɞ ɚɞ-

əɑɝɞɔ: 

1. əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɔɎɗɑɣɑəɔɫ ɖ Ɏɧɛɚɗəɑ-

əɔɪ ȮȻ-ȿȽ ɎɜɌɣɌ-ɔəɞɑɜɎɑəɢɔɚəəɚɏɚ ɜɌɐɔɚɗɚɏɌ, 

ɚɛɑɜɌɢɔɚəəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɝɑɝɞɜɧ, ɝɚɍɗɪɐɑ-

əɔɫ ɟɝɗɚɎɔɕ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɝɌəɔɞɌɜəɚ-

ɏɔɏɔɑəɔɣɑɝɖɔɘ ɞɜɑɍɚɎɌəɔɫɘ, ɛɜɑɐɦɫɎɗɫɑɘɧɘ ɖ 

çoperating roomè; 

2. ɚɏɜɌəɔɣɑəəɚɝɞɨ Ɏəɟɞɜɔɛɑɣɑəɚɣəɚɕ ɣɌ-

ɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ çɘɌɜɤɜɟɞɌè ɓɌɐɌəəɧɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ ɏɔɍɖɚɏɚ ɛɜɚɎɚɐəɔɖɌ; 

3. əɑɐɚɝɞɟɛəɚɝɞɨ ɐɗɫ ȿȳ-ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ.  

ȼɑɞɜɚɏɜɌɐəɌɫ ȮȻ-ɉȿȽ ɘɚɒɑɞ ɍɧɞɨ Ɏɧɛɚɗ-

əɑəɌ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɞɑɡəɔɣɑɝɖɔ Ɏɚɓ-

ɘɚɒəɚ Ɏɧɛɚɗəɑəɔɑ ɉȼɁȻȯ, Ɏ ɞ.ɣ. ɔ ɟ ɍɚɗɨəɧɡ, 

ɛɑɜɑəɑɝɤɔɡ ɜɌɓɗɔɣəɧɑ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ əɌ ɚɜɏɌəɌɡ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ 

ɞɜɌɖɞɌ ɔ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ, ɛɚɎɗɑɖɤɔɑ 

ɓɌ ɝɚɍɚɕ ɔɓɘɑəɑəɔɑ ɜɑɏɔɚəɌɜəɚɕ ɌəɌɞɚɘɔɔ (ɜɑ-

ɓɑɖɢɔɔ ɒɑɗɟɐɖɌ, ɛɔɗɚɜɚɛɗɌɝɞɔɣɑɝɖɔɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ, ȯȻȰȼ, ɡɚɗɑɐɚɡɚɐɟɚɐɑəɚɝɞɚɘɔɪ, ɏɌ-

ɝɞɜɚɩəɞɑɜɚɝɞɚɘɔɪ ɔ ɐɜ.). 

Ȯ ɚɝəɚɎɟ ɔɓɗɌɏɌɑɘɚɕ ɘɑɞɚɐɔɖɔ ɛɚɗɚɒɑə 

ɝɛɚɝɚɍ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɡɚɐɑ ɝɞɌə-

ɐɌɜɞəɚɕ ɉȼɁȻȯ (Ɏ ɝɞɌəɐɌɜɞəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɟɝɗɚɎɔɫɡ, ɣɑɜɑɓ Ɍɘɛɟɗɟ ɍɚɗɨɤɚɏɚ ɐɟɚɐɑəɌɗɨəɚɏɚ 

ɝɚɝɚɣɖɌ). Ȱɜɟɏɔɑ ɎɌɜɔɌəɞɧ Ɏɧɛɚɗəɑəɔɫ ȮȻ-

ɉȿȽ, ɛɜɑɐɛɜɔəɔɘɌɑɘɧɑ ɝ ɟɣɑɞɚɘ Ɏɗɔɫəɔɫ ɚɏɚ-

Ɏɚɜɑəəɧɡ Ɏɧɤɑ ɟɝɗɚɎɔɕ, ɘɚɏɟɞ Ɏ ɞɚɕ ɔɗɔ ɔəɚɕ 

ɝɞɑɛɑəɔ ɚɞɗɔɣɌɞɨɝɫ ɚɞ ɛɜɔɎɚɐɔɘɚɏɚ əɔɒɑ, ɚɐ-

əɌɖɚ ɜɌɓɗɔɣɔɫ ɘɑɒɐɟ əɔɘɔ ɓɌɖɗɪɣɌɪɞɝɫ ɗɔɤɨ  

 

ȼɔɝ. 2.  ȽɡɑɘɌ Ɏɧɛɚɗəɑəɔɫ ɛɑɜɎɚɏɚ ɩɞɌɛɌ ɜɑ-

ɞɜɚɏɜɌɐəɚɕ ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌ-

ɠɔɔ (ȮȻ-ɉȿȽ).                                                     

ȮɎɑɐɑəɔɑ ɝ ɔɓɍɧɞɖɚɘ ɏɔɍɖɚɏɚ ɏɔɐɜɚɠɔɗɨəɚɏɚ ɛɜɚ-

ɎɚɐəɔɖɌ Ɏɚ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ. 

ȻɜɚɎɚɐəɔɖ Ɏ ɗɑɎɚɘ ɐɚɗɑɎɚɘ ɛɜɚɞɚɖɑ, Ɏ ɐɌɗɨəɑɕ-

ɤɑɘ ɛɚ əɑɘɟ Ɏ ɒɑɗɣɑɎɧɎɚɐɫɥɔɑ ɛɟɞɔ ɍɟɐɑɞ ɎɎɚ-

ɐɔɞɨɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɔəɔ-ɓɚəɐ. 

 

ȼɔɝ. 3.  ȽɡɑɘɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓ Ɍɘɛɟɗɧ ȭȰȽ. 
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Ɏ ɞɑɡəɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɫɡ ɎɎɑɐɑəɔɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɓɚəɐɌ Ɏ ɛɜɚɞɚɖɚɎɧɑ ɝɔɝɞɑɘɧ. Ƚ ɛɚ-

ɘɚɥɨɪ ȮȻ-ɉȿȽ Ɏɚɓɘɚɒəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɑəɖɔ 

ȯȻȻ ɔ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔɓ 

ɛɜɚɝɎɑɞɌ ȯȻȻ, Ɍ ɞɌɖɒɑ ɝɞɑəɖɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ 

ɛɟɞɑɕ ɔ ɛɑɜɔɐɟɖɞɌɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖ-

ɞɟɜ ɔ ɞɖɌəɑɕ ɔɓ ɛɜɚɝɎɑɞɌ Ɏəɑɛɑɣɬəɚɣəɧɡ ɔ, ɣɌ-

ɝɞɔɣəɚ, Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. 

Ȯ ɜɑɌɗɨəɚɕ ɛɜɌɖɞɔɖɑ ȮȻ-ɉȿȽ, ɖɌɖ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɕ ɘɑɞɚɐ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ, ɍɚɗɨɤɑɕ ɣɌɝɞɨɪ, ɗɔɍɚ ɩəɐɚɍɔ-

ɗɔɌɜəɚɑ, ɗɔɍɚ ɩəɐɚɛɌəɖɜɑɌɞɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ, ɛɜɚɎɚɐɔɘɚɑ ɝ ɟɣɑɞɚɘ ɟɝɞɌəɚɎɗɑəəɚɕ ɐɜɟ-

ɏɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɗɚɖɌɗɔɓɌɢɔɔ 

çɖɜɔɞɔɣɑɝɖɚɏɚè ɚɜɏɌəɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ əɑ ɝɗɑɐɟ-

ɑɞ ɔɝɖɗɪɣɌɞɨ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ ɩəɐɚɍɔ-

ɗɔɌɜəɚɕ ɔ ɩəɐɚɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ȮȻ-ɉȿȽ Ɏ ɡɚɐɑ 

ɚɐəɚɏɚ ɔ ɞɚɏɚ ɒɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

 

ȼɔɝ. 4. 

 

ȼɔɝ. 5. 

ȼɔɝ. 4.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ Ɏɑɜɞɔ-

ɖɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȰȻȶ Ɏ ɛɌɛɔɗɗɫɜəɚɕ ɓɚəɑ (Ɍɚɜ-

ɞɌ).  

ȼɔɝ. 5.  ȽɡɑɘɌ.                                                               

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɛɜɚɝɎɑɞ ɔ ɝɞɑəɖɌ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞ-

əɚɕ ɖɔɤɖɔ, 2 ð ɌɚɜɞɌ. 

 

ȼɔɝ. 6 

 

ȼɔɝ. 7. 

ȼɔɝ. 6.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ Ɍɘɛɟɗɧ 

ȭȰȽ (ȭȰȽ, ȰȻȶ). 

ȼɔɝ. 7.  ȽɡɑɘɌ.                                                                

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɛɜɚɝɎɑɞ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ, 

2 ð ɝɞɑəɖɌ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ, 3 ð ɍɚɗɨɤɚɕ 

ɐɟɚɐɑəɌɗɨəɧɕ ɝɚɝɚɣɑɖ. 

 

ȼɔɝ. 8.  ȽɡɑɘɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɝɎɑɞɌ ɔəɞɜɌ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɣɌɝɞɔ ȺȲȻ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  71 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ȼɔɝ. 9.   

 

ȼɔɝ. 10. 

ȼɔɝ. 9.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɔəɞɜɌ-

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɕ ɣɌɝɞɔ ȺȲȻ (ɝɞɑəɖɌ ȺȲȻ, ȻȲ, 

ȮȮ). 

ȼɔɝ. 10. ȽɡɑɘɌ.                                                         

ȺɍɚɓəɌɣɑəɔɫ: 1 - ɛɜɚɝɎɑɞ ɔ ɝɞɑəɖɌ ȰȻȶ, 2 - ɌɚɜɞɌ. 

 

ȼɔɝ. 11. 

 

ȼɔɝ. 16.   

ȼɔɝ. 11.  ȽɡɑɘɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓ ɛɜɚɝɎɑɞɌ ɜɑ-

ɞɜɚɐɟɚɐɑəɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ. 

ȼɔɝ. 16.   ȽɡɑɘɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓ ɛɜɚɝɎɑɞɌ ɛɜɚɖ-

ɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ. 

 

ȼɔɝ. 12. 

 

ȼɔɝ. 13. 

ȼɔɝ. 12. ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɜɑ-

ɞɜɚɐɟɚɐɑəɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ (ȺȲȻ, ȻȲ, ȮȮ, 

ȰȻȶ).  

ȼɔɝ. 13.  ȽɡɑɘɌ.                                                          

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ, 2 ð ɛɌɜɑə-

ɡɔɘɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, 3 ð ɎɚɜɚɞəɌɫ ɎɑəɌ, 4 ð 

ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɌɫ ɖɔɤɖɌ, 5 ð ɎɑɞɎɨ ɒɑɗɟɐɚɣəɚ-

ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ Ɍɜɞɑɜɔɔ. 
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ȼɔɝ. 14.   

 

ȼɔɝ. 15. 

ȼɔɝ. 14.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɜɑ-

ɞɜɚɐɟɚɐɑəɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ (ɒɑɗɣəɧɕ ɛɟɓɧɜɨ). 

ȼɔɝ. 15.  ȽɡɑɘɌ.                                                        

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɛɜɚɝɎɑɞ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ, 

2 ð ɝɞɑəɖɌ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, 3 ð ɛɚɗɚɝɞɨ ɒɑɗɣəɚɏɚ ɛɟ-

ɓɧɜɫ, 4 ð ɝɗɌɐɒɑɎɧɑ ɘɌɝɝɧ Ɏ ɛɚɗɚɝɞɔ ɒɑɗɣəɚɏɚ ɛɟ-

ɓɧɜɫ. 

 

ȼɔɝ. 17.    

 

ȼɔɝ. 18.   

ȼɔɝ. 17.   ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ (ȺȲȻ, ȻȻ). 

ȼɔɝ. 18.  ȽɡɑɘɌ.                                                         

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɛɜɚɝɎɑɞ ɏɑɛɌɞɔɖɚɡɚɗɑɐɚɡɌ, 2 ð ɛɜɚ-

ɝɎɑɞ ɛɟɓɧɜəɚɏɚ ɛɜɚɞɚɖɌ, 3 ð ɌɖɟɝɞɔɣɑɝɖɌɫ ɞɑəɨ ɚɞ 

ɘɔɖɜɚɗɔɞɌ Ɏ ɛɜɚɝɎɑɞɑ ɏɑɛɌɞɔɖɚɡɚɗɑɐɚɡɌ. 

 

ȼɔɝ. 19.   

 

ȼɔɝ. 20. 

ȼɔɝ. 19.   ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ (ȺȲȻ, ȻȻ, ȮȮ). 

ȼɔɝ. 20.  ȽɡɑɘɌ.                                                                

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɎɚɜɚɞəɌɫ ɎɑəɌ, 2 ð ɝɞɑəɖɌ ɚɍɥɑɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ, 3 ð ɝɞɑəɖɌ ɛɟɓɧɜəɚɏɚ ɛɜɚɞɚɖɌ, 4 ð 

ɛɜɚɝɎɑɞ ɛɟɓɧɜəɚɏɚ ɛɜɚɞɚɖɌ. 
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ȸɑɞɚɐɔɖɌ ɜɑɞɜɚɏɜɌɐəɚɕ ɩəɐɚɍɔɗɔɌɜəɚɕ 

ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ. 

ȼɑɞɜɚɏɜɌɐəɌɫ ȮȻ-ɉȿȽ Ɏɧɛɚɗəɫɑɞɝɫ Ɏ 

ɟɝɗɚɎɔɫɡ   ɞɜɚɕəɚɕ  ɎɔɓɟɌɗɔɓɌɢɔɔ:  ɛɚɐ  ɜɑəɞɏɑ- 

əɚɎɝɖɔɘ, ɩəɐɚɝɖɚɛɔɣɑɝɖɔɘ ɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ 

ɖɚəɞɜɚɗɑɘ Ɏ ɡɚɐɑ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɕ ɜɑɞɜɚɏɜɌɐ-

əɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɔɖɚɏɜɌɠɔɔ (ɉȼɁȻȯ). 

Å ɉɞɌɛ 1 

Ȼɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɖɌəɪɗɫɢɔɔ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ (ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ, ɐɗɫ ɟɛɜɚɥɑəɔɫ 

ɐɚɝɞɟɛɌ Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɔ ɛɜɑɐɟɛɜɑɒɐɑəɔɫ 

ɛɚɗɚɘɖɔ ɘɔəɔ-ɓɚəɐɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɑɏɚ ɣɑɜɑɓ 

ȭȰȽ ɔ ɚɍɗɌɝɞɨ ɝɠɔəɖɞɑɜɌ Ⱥɐɐɔ, Ɏɧɛɚɗəɫɑɞɝɫ 

ɛɌɛɔɗɗɚɞɚɘɔɫ ɗɔɍɚ ɛɌɛɔɗɗɚɝɠɔəɖɞɑɜɚɞɚɘɔɫ) ɛɚ 

ɛɜɔəɫɞɚɕ ɐɗɫ ɉȼɁȻȯ ɘɑɞɚɐɔɖɑ Ɏ ɚɍɥɔɕ ɒɑɗɣ-

əɧɕ ɛɜɚɞɚɖ ɎɎɚɐɔɞɝɫ ɏɔɍɖɔɕ ɏɔɐɜɚɠɔɗɨəɧɕ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɕ ɛɜɚɎɚɐəɔɖ. Ⱥə ɛɜɚɎɚɐɔɞ-

ɝɫ  ɣɑɜɑɓ  ɏɑɛɌɞɔɖɚɡɚɗɑɐɚɡ  Ɏ  ɚɐɔə  ɔɓ  ɐɚɗɑɎɧɡ  

ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ ɔ ɐɌɗɑɑ əɑɔɓɍɔɜɌɞɑɗɨəɚ Ɏ ɗɪ-

ɍɚɕ ɝɑɏɘɑəɞɌɜəɧɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ ɝ ɔɓɍɧɞɖɚɘ 

(ȼɔɝ. 2).  

Ȯ ɝɑɏɘɑəɞɌɜəɚɘ ɛɜɚɞɚɖɑ ɔɓ ɖɚəɢɑɎɚɕ ɣɌ-

ɝɞɔ ɎɎɚɐɔɘɚɏɚ ɝ ɔɓɍɧɞɖɚɘ ɛɜɚɎɚɐəɔɖɌ ɛɜɚɔɓ-

Ɏɚɗɨəɚ ɠɚɜɘɔɜɟɑɞɝɫ ɛɑɞɗɫ, ɚɍɑɝɛɑɣɔɎɌɪɥɌɫ ɑɏɚ 

ɚɞəɚɝɔɞɑɗɨəɟɪ ɟɝɞɚɕɣɔɎɚɝɞɨ (çɠɔɖɝɌɢɔɪè) Ɏ 

ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɫɡ. 

Ƀɑɜɑɓ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɕ ɖɌəɌɗ ɐɟɚɐɑəɚ-

ɝɖɚɛɌ ɛɚ ɏɔɍɖɚɘɟ ɛɜɚɎɚɐəɔɖɟ əɔɓɎɚɐɔɞɝɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɘɔəɔ-ɓɚəɐ; ɖɚəɞɜɚɗɔɜɟɑɞɝɫ ɛɚɗɚ-

ɒɑəɔɑ ɛɚɐɦɑɘəɔɖɌ ɐɟɚɐɑəɚɝɖɚɛɌ (ɐɗɫ ɍɑɝɛɜɑ-

ɛɫɞɝɞɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɔ Ɏɚ ɔɓɍɑɒɌəɔɑ ɛɚɗɚɘɖɔ 

ɘɔəɔ-ɓɚəɐɌ ɛɚɐɦɑɘəɔɖ ɐɚɗɒɑə ɍɧɞɨ ɛɚɗəɚɝɞɨɪ 

ɚɛɟɥɑə). Ȼɚɝɗɑ əɌɍɗɪɐɌɑɘɚɏɚ əɌ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɚɘ ɘɚəɔɞɚɜɑ ɎɧɡɚɐɌ ɔɓ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ 

ɖɌəɌɗɌ ɐɟɚɐɑəɚɝɖɚɛɌ ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ɘɔəɔ-

ɓɚəɐɌ ɝ ȿȳ-ɐɌɞɣɔɖɚɘ, ɓɚəɐ ɝ ɛɚɘɚɥɨɪ ɛɚɐɦɑɘ-

əɔɖɌ ɛɚɓɔɢɔɚəɔɜɟɑɞɝɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɟɝɞɨɪ 

ȭȰȽ ɔ ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɛɜɚɝɎɑɞ ɐɔɝɞɌɗɨəɚɏɚ 

ɚɞɐɑɗɌ ȺȲȻ. ɉɞɌ ɘɌəɔɛɟɗɫɢɔɫ əɑ ɚɞɗɔɣɌɑɞɝɫ ɚɞ 

ɛɜɔɎɧɣəɚɕ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɉȼɁȻȯ ɟɝɞɌəɚɎɖɔ 

Ɏ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ ɖɌɞɑɞɑɜɚɎ ɔ ɐɜɑəɌɒɑɕ ɛɚ 

ɏɔɍɖɚɘɟ ɛɜɚɎɚɐəɔɖɟ. ȹɌ ɩɞɌɛɑ ɛɜɚɎɑɐɑəɔɫ ɘɔ-

əɔ-ɓɚəɐɌ ɣɑɜɑɓ ȭȰȽ, Ɍ ɞɌɖɒɑ Ɏ ɡɚɐɑ ɑɏɚ ɛɑɜɑ-

ɘɑɥɑəɔɕ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ əɑɚɍɡɚɐɔɘɚ Ɏɔ-

ɓɟɌɗɨəɚ ɔ ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɔ ɚɞɝɗɑɒɔɎɌɞɨ ɛɚ-

ɗɚɒɑəɔɑ ɏɔɍɖɚɏɚ ɛɜɚɎɚɐəɔɖɌ Ɏɚ ɔɓɍɑɒɌəɔɑ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɑɏɚ ɛɑɜɑɏɔɍɚɎ ɔ ɛɚɎɜɑɒɐɑəɔɫ 

ȿȳ-ɐɌɞɣɔɖɌ. 

ɉȿȽ-ɝɖɌəɔɜɚɎɌəɔɑ ɘɚɒɑɞ əɌɣɔəɌɞɨɝɫ ɗɔ-

ɍɚ ɝ ɘɚɘɑəɞɌ ɛɜɚɡɚɒɐɑəɔɫ ɐɌɞɣɔɖɌ ɣɑɜɑɓ ȭȰȽ 

ɔ ɛɜɚɐɚɗɒɌɞɨɝɫ ɛɜɔ ɛɑɜɑɘɑɥɑəɔɔ ɘɔəɔ-ɓɚəɐɌ 

Ɏ Ɏɚɝɡɚɐɫɥɑɘ əɌɛɜɌɎɗɑəɔɔ, ɗɔɍɚ Ɏ əɔɝɡɚɐɫ-

ɥɑɘ, ɛɜɔ ɎɧɎɑɐɑəɔɔ ɘɔəɔ-ɓɚəɐɌ Ɏ ɝɞɚɜɚəɟ ȭȰȽ 

ɚɞ ɘɌɖɝɔɘɌɗɨəɚ ɐɚɝɞɔɏəɟɞɚɏɚ Ɏ ɛɜɚɞɚɖɌɡ ɟɜɚɎ-

əɫ. 

Ȼɜɔ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɝɚɡɜɌəəɚɝɞɔ ɉȿȽ-

ɝɖɌəɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɟɎɔɐɑɞɨ ɝɞɜɟɖɞɟɜɟ 

ȭȰȽ, ɛɜɑɐɝɞɌɎɗɑəəɟɪ Ɏ əɚɜɘɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɚɕ, ɛɚɐɝɗɔɓɔɝɞɧɘ ɝɗɚɑɘ, ɘɧɤɑɣəɧɘ ɖɚɘ-

ɛɚəɑəɞɚɘ, ɟɣɌɝɞɎɟɪɥɔɘ Ɏ ɠɚɜɘɔɜɚɎɌəɔɔ 

ɝɠɔəɖɞɑɜəɚɏɚ ɌɛɛɌɜɌɞɌ ȭȰȽ, ɘɧɤɑɣəɧɘ ɝɗɚɑɘ 

ɝɞɑəɖɔ ȰȻȶ, ɔ, ɛɜɔ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɐɎɔɒɑəɔɔ 

ɐɌɞɣɔɖɌ, ɩɗɑɘɑəɞɧ ɝɞɜɟɖɞɟɜɧ ɝɞɑəɖɔ ɞɑɜɘɔ-

əɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȺȲȻ: ɝɗɔɓɔɝɞɧɕ, ɠɔɍɜɚɘɟɝɖɟ-

ɗɫɜəɧɕ ɔ ɛɚɖɜɚɎəɧɕ ɝɗɚɔ. ȹɌ ɩɞɚɘ ɒɑ ɟɜɚɎəɑ 

ɎɚɓɘɚɒəɌ ɎɔɓɟɌɗɔɓɌɢɔɫ ɎɛɌɐɑəɔɫ ȯȻȻ Ɏ Ɍɘɛɟɗɟ 

ȭȰȽ. Ȼɜɔ əɌɗɔɣɔɔ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɝɜɑɐɧ (ɒɔɐ-

ɖɚɝɞɨ Ɏ ɛɜɚɝɎɑɞɑ ȰȻȶ) Ɏɔɐəɧ ɑɑ ɛɜɚɝɎɑɞ ɔ ɩɗɑ-

ɘɑəɞɧ ɝɞɜɟɖɞɟɜɧ ɑɑ ɝɞɑəɖɔ (ȼɔɝ. 3). 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȮȻ-ɉȿȽ ɝɜɌɓɟ ɒɑ ɛɚɝɗɑ 

ɛɌɛɔɗɗɚ-/ɛɌɛɔɗɗɚɝɠɔəɖɞɑɜɚɞɚɘɔɔ ɚɢɑəɖɌ ɝɚ-

ɝɞɚɫəɔɫ ȭȰȽ ɛɚ ɐɌəəɧɘ ȮȻ-ɉȿȽ əɑ ɘɚɒɑɞ ɍɧɞɨ 

ɖɚɜɜɑɖɞəɚɕ ɔɓ-ɓɌ ɝɚɛɜɚɎɚɒɐɌɪɥɔɡ ɉȻȽȾ ɚɒɚ-

ɏɚɎɧɡ ɔɓɘɑəɑəɔɕ, ɚɞɑɖɌ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɔə-

ɠɔɗɨɞɜɌɢɔɔ ɜɌɝɝɑɣɑəəɧɡ ɞɖɌəɑɕ. 

Ȼɜɔ əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

 

ȼɔɝ. 21. 

 

ȼɔɝ. 22. 

ȼɔɝ. 21.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɛɜɚɖ-

ɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ȺȲȻ (ɩɗɑɘɑəɞɧ ɏɑɛɌɞɚɐɟɚ-

ɐɑəɌɗɨəɚɕ ɝɎɫɓɖɔ: ȺȲȻ, ȽȻȬ, ȮȮ). 

ȼɔɝ. 22. ȽɡɑɘɌ.                                                                                                                                                 

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ, 2 ð ɝɚɍ-

ɝɞɎɑəəɌɫ ɛɑɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ, 3 ð ɎɚɜɚɞəɌɫ ɎɑəɌ. 
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ȭȰȽ (ɚɛɟɡɚɗɑɎɧɡ ɔɗɔ əɑɚɛɟɡɚɗɑɎɧɡ, ɛɑɜɎɔɣəɧɡ 

ɔɗɔ Ɏɞɚɜɔɣəɧɡ) ȮȻ-ɉȿȽ ɛɚɓɎɚɗɫɑɞ ɟɞɚɣəɔɞɨ ɔɡ 

ɡɌɜɌɖɞɑɜ ɔ ɎɧɜɌɒɑəəɚɝɞɨ, Ɍ ɞɌɖɒɑ ɗɚɖɚɜɑɏɔɚ-

əɌɜəɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ. ȻɑɜɎɔɣəɌɫ ɚɢɑəɖɌ 

ɝɚɝɞɚɫəɔɫ ȭȰȽ, Ɏ ɝɔɗɟ ɑɏɚ ɐɚɝɞɟɛəɚɝɞɔ ɐɗɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɜɟɞɔəəɚɘ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ, ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɡɚɐɑ ɐɟɚɐɑəɚɝɖɚ-

ɛɔɔ (Ɏ ɞ.ɣ. ɝ ɛɚɗɟɣɑəɔɑɘ ɚɍɜɌɓɢɚɎ ɞɖɌəɔ ɐɗɫ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ). Ȱɔɠɠɑɜɑə-

ɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɓɌɞɜɟɐəɑəɔɫ Ɏ ɚɢɑəɖɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ȭȰȽ ɝɛɚɝɚɍəɌ ɜɌɓ-

ɜɑɤɔɞɨ ɜɌɐɔɌɗɨəɌɫ ɔɗɔ ɗɔəɑɕəɌɫ ɉȿȽ ɔɓ ɛɜɚ-

ɝɎɑɞɌ ȰȻȶ. Ȼɚɩɞɚɘɟ ɛɜɚɎɑɐɑəɔɑ ȮȻ-ɉȿȽ ɐɗɫ 

ɚɢɑəɖɔ ɗɚɖɚɜɑɏɔɚəɌɜəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɚɛɟɡɚɗɑɕ ɛɌɛɔɗɗɫɜəɚɕ ɓɚəɧ əɑ ɚɛɜɌɎɐɌəɚ ɖɌɖ 

ɔɓ-ɓɌ əɌɗɔɣɔɫ ɐɜɟɏɔɡ ɩɠɠɑɖɞɔɎəɧɡ ɉȿȽ-

ɘɑɞɚɐɔɖ, ɞɌɖ ɔ Ɏ ɝɔɗɟ ɚɞəɚɝɔɞɑɗɨəɚ ɍɚɗɨɤɑɕ 

ɔəɎɌɓɔɎəɚɝɞɔ ȮȻ-ɉȿȽ, ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɛɌɢɔɑəɞɌ ɔ ɛɑɜɝɚəɌɗ, Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ, 

ɝɎɚɕɝɞɎɑəəɧɡ ɩəɐɚɍɔɗɔɌɜəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ. 

ȴəɚɑ ɐɑɗɚ, ɖɚɏɐɌ ɜɑɣɨ ɔɐɑɞ ɚ ɎəɟɞɜɔɌɘɛɟ-

ɗɫɜəɧɡ ɛɚɜɌɒɑəɔɫɡ ȭȰȽ (Ɍɐɑəɚɘɔɚɓ, ɌɐɑəɚɘɌ, 

əɑɍɚɗɨɤɔɑ ɎəɟɞɜɔɌɘɛɟɗɫɜəɧɑ ɖɌɜɢɔəɚɘɧ ɔ 

ɐɜ.), ɖɚɞɚɜɧɑ əɑ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɛɜɔ ɐɟɚɐɑəɚ-

ɝɖɚɛɔɔ, Ɍ ɞɌɖɒɑ ɚ ɓɌɞɜɟɐəɑəɔɫɡ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɏɚ    ɐɔɌɏəɚɓɌ    ɘɑɒɐɟ    ɔəɠɔɗɨɞɜɌɞɔɎəɚɕ  

ɠɚɜɘɚɕ ɜɌɖɌ ɔ ɎɧɜɌɒɑəəɧɘ ɛɌɛɔɗɗɔɞɚɘ, ɜɑɌɖ-

ɞɔɎəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ ɞɖɌəɑɕ ɛɌɛɔɗɗɫɜəɚɕ ɓɚ-

əɧ ɛɜɔ ɚɝɗɚɒəɑəəɧɡ ɠɚɜɘɌɡ ɛɌəɖɜɑɌɞɔɞɌ ɔ ɐɜ. 

Ȯ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɫɡ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ Ɏɧɛɚɗəɑ-

əɔɑ ȮȻ-ɉȿȽ, ɛɜɑɎɚɝɡɚɐɫɥɑɕ ɛɚ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɚɣəɚ-

ɝɞɔ ɐɜɟɏɔɑ ɝɛɚɝɚɍɧ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, 

Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɉȿȽ, Ɏɧɛɚɗəɫɑɘɚɕ ɔɓ ɛɜɚɝɎɑɞɌ 

ȰȻȶ. 

ȼɔɝ. 3-7. ȻɑɜɎɧɕ ɩɞɌɛ ɜɑɞɜɚɏɜɌɐəɚɕ 

ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ȮȻ-ɉȿȽ). 

 

Å ɉɞɌɛ 2 

Ȼɚɝɗɑɐɟɪɥɑɑ ɛɜɚɐɎɔɒɑəɔɑ ɐɌɞɣɔɖɌ Ɏ 

Ɏɚɝɡɚɐɫɥɑɘ əɌɛɜɌɎɗɑəɔɔ ɛɑɜɑɘɑɥɌɑɞ ɑɏɚ Ɏ ɔə-

ɞɜɌɛɌəɖɜɑɌɞɔɣɑɝɖɟɪ ɣɌɝɞɨ ȺȲȻ (ȼɔɝ. 8). ȴɓ 

ɩɞɚɏɚ ɛɚɗɚɒɑəɔɫ ɔɓɟɣɌɑɞɝɫ ɝɞɑəɖɌ ɔəɞɜɌɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɕ ɣɌɝɞɔ ȺȲȻ, ɌəɌɞɚɘɔɣɑɝɖɔɑ 

ɝɞɜɟɖɞɟɜɧ ɔ ɞɖɌəɔ, ɚɖɜɟɒɌɪɥɔɑ ɛɜɚɞɚɖ: ɛɌ-

ɜɑəɡɔɘɌ ɏɚɗɚɎɖɔ ȻȲ, ɐɔɝɞɌɗɨəɧɑ ɚɞɐɑɗɧ ȯȻȻ, 

ɘɑɗɖɔɑ ɝɚɝɟɐɧ, ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ɖɜɚɎɚɝəɌɍɒɑəɔɔ 

ȭȰȽ ɔ ɝɞɑəɖɔ ȰȻȶ (Ɍɜɞɑɜɔɔ ɔ Ɏɑəɧ Ɍɘɛɟɗɫɜəɚ-

ɏɚ ɝɛɗɑɞɑəɔɫ ɔ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ). 

ȼɔɝ. 8-10. Ȯɞɚɜɚɕ ɩɞɌɛ ɜɑɞɜɚɏɜɌɐəɚɕ 

ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ȮȻ-ɉȿȽ). 

Å ɉɞɌɛ 3 

ȰɌɗɨəɑɕɤɑɑ ɛɜɚɎɑɐɑəɔɑ ɐɌɞɣɔɖɌ ɛɚ 

əɌɛɜɌɎɗɑəɔɪ ɖ ɛɑɣɑəɔ ɐɑɗɌɑɞ Ɏɚɓɘɚɒəɧɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɝɞɑəɖɔ ɜɑɞɜɚɐɟɚɐɑəɌɗɨəɚɕ ɣɌɝɞɔ 

ȺȲȻ, ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ (ȼɔɝ. 11). ȴɓ ɩɞɚɕ ɛɚɓɔ-

ɢɔɔ ɐɚɝɞɟɛəɧ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɞɑəɖɌ Ɏɑɜɡəɑɕ 

ɞɜɑɞɔ ɎɑɜɞɔɖɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȰȻȶ, ɎɚɜɚɞəɌɫ ɎɑəɌ 

ɔ ɚɞɐɑɗɨəɧɑ ɝɚɝɟɐɧ, ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɔ ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɒɑ-

ɗɟɐɚɣəɚ-ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɌɫ Ɍɜɞɑɜɔɫ ɔ ɎɑəɌ). 

Å ɉɞɌɛ 4 

Ȼɜɔ ɞɔɛɔɣəɚɘ (Ɏɧɝɚɖɚɘ) ɝɗɔɫəɔɔ ɛɟɓɧɜ-

əɚɏɚ (ȻȻ) ɔ ɚɍɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ (ȺȻȻ) ɛɜɚɞɚɖɚɎ 

Ɏ ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ (ȺȲȻ) ɔ  ɝɚɡɜɌəɑəəɚɕ  

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɢɑɗɚɝɞəɚɝɞɔ ɩɞɚɕ ɓɚəɧ ɣɑɞɖɚ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɚəɠɗɪɑəɝ ȻȻ ɔ ȺȻȻ. Ȯ ɝɗɟ-

ɣɌɫɡ ɓɌɞɜɟɐəɑəɔɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɩɞɔɡ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ,  ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɔɕ 

ɖɚəɞɜɚɗɨ ɟɜɚɎəɫ ɜɌɝɛɚɗɚɒɑəɔɫ ȿȳ-ɐɌɞɣɔɖɌ 

ɛɚɓɎɚɗɫɑɞ ɜɌɓɗɔɣɌɞɨ ȻȻ ɔ ȺȻȻ ɝ ɚɍɗɌɝɞɨɪ ɔɡ 

ɝɗɔɫəɔɫ ɚɞ ɜɌɝɛɚɗɚɒɑəəɚɏɚ Ɏɧɤɑ ɖɚəɠɗɪɑəɝɌ 

ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ, ɠɚɜɘɔɜɟɪɥɔɡ ɚɍ-

ɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ. ȴɓ ɩɞɚɕ ɛɚɓɔɢɔɔ ɐɚ-

ɝɞɟɛəɌ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ȮȮ, Ɍ ɛɜɔ ɍɗɔɓɖɚɘ 

ɛɜɔɗɑɏɌəɔɔ ɔ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ (ȼɔɝ. 16). 

ȼɔɝ. 16-22. ɃɑɞɎɑɜɞɧɕ ɩɞɌɛ ɜɑɞɜɚɏɜɌɐ-

əɚɕ ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ȮȻ-

ɉȿȽ). 

Å ɉɞɌɛ 5 

ȻɜɚɐɎɔɒɑəɔɑ ɐɌɞɣɔɖɌ Ɏ ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ 

ɛɜɚɞɚɖ ɛɜɔɎɚɐɔɞ ɖ ɛɚɫɎɗɑəɔɪ əɌ ɘɚəɔɞɚɜɑ 

ɔɓɚɍɜɌɒɑəɔɫ ɖɚəɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ 

ɛɑɣɑəɔ. Ȱɚɝɞɔɒɑəɔɑ ɘɔəɔ-ɓɚəɐɚɘ ɩɞɚɏɚ  ɟɜɚɎəɫ 

ɛɜɚɞɚɖɚɎ ɎɌɒəɚ ɐɗɫ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɛɟɡɚɗɔ ȶɗɌɞɝɖɔəɌ ð ɡɚɗɌəɏɔɚɖɌɜɢɔəɚɘɧ, 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɚɜɌɒɌɪɥɑɕ ɚɍɗɌɝɞɨ ɝɗɔɫəɔɫ 

ɛɜɌɎɚɏɚ ɔ ɗɑɎɚɏɚ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ. ȴɓ 

ɩɞɚɕ ɛɚɓɔɢɔɔ ɞɌɖɒɑ ɘɚɏɟɞ ɍɧɞɨ ɐɚɝɞɟɛəɧ ɐɗɫ 

ɝɖɌəɔɜɚɎɌəɔɫ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, ɎɚɜɚɞəɌɫ ɎɑəɌ, 

ɝɚɍɝɞɎɑəəɌɫ ɛɑɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ (ȼɔɝ. 23). 

ȼɔɝ. 23-29. Ȼɫɞɧɕ ɩɞɌɛ ɜɑɞɜɚɏɜɌɐəɚɕ 

ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ȮȻ-ɉȿȽ). 

ÅɉɞɌɛ 6  

 

ȼɔɝ. 23.  ȽɡɑɘɌ ɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓ ɛɜɚɝɎɑɞɌ ɚɍ-

ɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ. 
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ȼɔɝ. 24. 

 

ȼɔɝ. 25. 

ȼɔɝ. 24.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɖɚə-

ɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ (ɛɑɣɑəɨ, 

ɐɚɗɑɎɧɑ ɛɜɚɞɚɖɔ, ȮȮ).  

ȼɔɝ. 25. ȽɡɑɘɌ.                                                        

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɎɑɞɎɨ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, 2 ð ɛɜɚɝɎɑɞ ɐɚ-

ɗɑɎɚɏɚ ɛɜɚɞɚɖɌ ɛɑɣɑəɔ, 3 ð ɛɌɜɑəɡɔɘɌ ɛɑɣɑəɔ. 

 

ȼɔɝ. 26. 

 

ȼɔɝ. 27. 

ȼɔɝ. 26.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɖɚə-

ɠɗɪɑəɝɌ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ (ɛɜɌɎɧɕ ɔ 

ɗɑɎɧɕ ɐɚɗɑɎɧɑ ɛɜɚɞɚɖɔ ɛɑɣɑəɔ). 

ȼɔɝ. 27.  ȽɡɑɘɌ.                                                            

ȺɍɚɓəɌɣɑəɔɫ: 1,2 ð ɛɜɌɎɧɕ ɔ ɗɑɎɧɕ ɐɚɗɑɎɧɑ ɛɜɚɞɚɖɔ 

ɛɑɣɑəɔ. 

 

ȼɔɝ. 28. 

 

ȼɔɝ. 29. 

ȼɔɝ. 28.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ȺȻȻ 

(ȺȻȻ, ȽȻȬ, ȮȮ). 

ȼɔɝ. 29 ȽɡɑɘɌ.                                                                                                    

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ, 2 ð ɝɚɍ-

ɝɞɎɑəəɌɫ ɛɑɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ, 3 ð ɎɚɜɚɞəɌɫ ɎɑəɌ. 
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ȰɌɞɣɔɖ ɔɓ ɚɍɥɑɏɚ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ ɛɑɜɑ-

ɘɑɥɌɑɞɝɫ Ɏ ɚɐɔə ɔɓ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɛɑɣɑəɔ. 

Ȼɚ ɓɌɎɑɜɤɑəɔɔ ɝɖɌəɔɜɚɎɌəɔɫ ɔɓ ɛɜɚɝɎɑɞɌ ɩɞɚɏɚ  

ɛɜɚɞɚɖɌ ɘɔəɔ-ɓɚəɐ ɛɚɐɞɫɏɔɎɌɪɞ ɚɍɜɌɞəɚ Ɏ ȺȻȻ 

ɔ əɌɛɜɌɎɗɫɪɞ Ɏ ɐɜɟɏɚɕ ɐɚɗɑɎɚɕ ɐɜɟɏɚɕ  ɐɚɗɑɎɚɕ  

 

ɛɜɚɞɚɖ. ȱɝɗɔ ɚɐɔə ɔɓ əɔɡ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

çɓɚəɟ ɔəɞɑɜɑɝɌè, ɞɚ ɛɚ ɓɌɎɑɜɤɑəɔɔ çɚɍɓɚɜəɚɏɚè 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏ əɑɏɚ ɎəɚɎɨ ɛɑɜɑɘɑɥɌɪɞ ɘɔəɔ-

ɓɚəɐ ɔ ɚɝɟɥɑɝɞɎɗɫɪɞ ɛɜɔɢɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɩɞɚɕ   ɓɚəɧ.  ȰɚɗɑɎɧɑ  ɛɜɚɞɚɖɔ  ɜɌɝɛɚɗɚɒɑəɧ  Ɏ 

ɞɚɗɥɑ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ, ɛɚɩɞɚɘɟ ɝɖɌəɔɜɚɎɌ-

əɔɑ ɔɓ ɔɡ ɛɜɚɝɎɑɞɌ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɎɑɞɎɗɑəɔɫ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɡ Ɍɜɞɑɜɔɕ ɔ Ɏɑə, 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ Ɏ ɛɜɔɗɑɒɌɥɑɕ ɛɌɜɑəɡɔɘɑ 

ɚɜɏɌəɌ (ȼɔɝ. 30). 

 ȼɔɝ. 30-32. Ʉɑɝɞɚɕ ɩɞɌɛ ɜɑɞɜɚɏɜɌɐəɚɕ 

ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ȮȻ-ɉȿȽ). 

ȹɌ ɩɞɚɘ ɎəɟɞɜɔɛɜɚɞɚɖɚɎɌɫ ɩəɐɚɍɔɗɔɌɜəɌɫ 

ɉȿȽ ɓɌɎɑɜɤɌɑɞɝɫ. Ȼɚɝɗɑ ɔɓɎɗɑɣɑəɔɫ ɘɔəɔ-

ɓɚəɐɌ ɔɓ ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨ-

əɚɏɚ ɖɌəɌɗɌ ɩəɐɚɝɖɚɛɌ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɔɞɨ 

ɚɍɓɚɜəɧɕ ɚɝɘɚɞɜ ȰȻȶ, ɒɑɗɟɐɖɌ ɔ ɛɔɥɑɎɚɐɌ. 

ȸɑɞɚɐɔɖɌ ɜɑɞɜɚɏɜɌɐəɚɕ ɩəɐɚɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ. 

Ȼɚɝɗɑ ɝɑɗɑɖɞɔɎəɚɕ ɖɌəɪɗɫɢɔɔ ɏɗɌɎəɚɏɚ 

ɛɌəɖɜɑɌɞɔɣɑɝɖɚɏɚ ɛɜɚɞɚɖɌ (Ɏ ɝɞɌəɐɌɜɞəɚɕ ɐɗɫ 

Ɏɧɛɚɗəɑəɔɫ ɉȼɁȻȯ ɞɑɡəɔɖɑ, ɛɜɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ð ɛɚɝɗɑ ɛɌɛɔɗɗɚɞɚɘɔɔ ɔ/ɔɗɔ Ɏɔɜɝɟəɏɚɞɚɘɔɔ 

ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɐɚɝɞɟɛɌ Ɏ ɛɜɚɞɚɖɚɎɟɪ ɝɔɝɞɑ-

ɘɟ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ) ɏɔɍɖɔɕ ɘɑɞɌɗɗɔɣɑ-

ɝɖɔɕ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧɕ ɛɜɚɎɚɐəɔɖ ɛɚɐ 

ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ ɛɜɚɎɚɐɔɞɝɫ ɔ 

ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ Ɏ ɖɌɟɐɌɗɨəɚɕ ɣɌɝɞɔ ȯȻȻ. Ƀɑɜɑɓ 

ɔəɝɞɜɟɘɑəɞɌɗɨəɧɕ ɖɌəɌɗ ɐɟɚɐɑəɚɝɖɚɛɌ ɛɚ ɏɔɍ-

ɖɚɘɟ ɛɜɚɎɚɐəɔɖɟ əɔɓɎɚɐɔɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɘɔəɔ-ɓɚəɐ. Ȼɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɑɏɚ 

ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ɝ ɐɌɞɣɔɖɚɘ əɌ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɚɘ ɘɚəɔɞɚɜɑ ɝɗɑɐɟɑɞ ɟɍɑɐɔɞɨɝɫ Ɏ ɚɞɝɟɞɝɞɎɔɔ 

ɛɑɜɑɏɔɍɚɎ ɔ ɛɑɞɗɑɚɍɜɌɓɚɎɌəɔɫ əɌ ɟɣɌɝɞɖɑ ɏɔɍ-

ɖɚɏɚ ɛɜɚɎɚɐəɔɖɌ ɘɑɒɐɟ ɐɌɞɣɔɖɚɘ ɔ ȭȰȽ, ɛɚɝɗɑ 

ɣɑɏɚ ɓɚəɐ ɛɚ ɛɜɚɎɚɐəɔɖɟ ɎɎɚɐɔɞɝɫ ɐɚ ɟɝɞɨɫ 

ȯȻȻ. ȴɓ ɩɞɚɏɚ ɛɚɗɚɒɑəɔɫ əɌɣɔəɌɑɞɝɫ ɝɖɌəɔɜɚ-

ɎɌəɔɑ. Ȼɜɔ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɝɚɡɜɌəəɚɝɞɔ ȭȰȽ 

ɉȿȽ-ɖɌɜɞɔəɌ ɌəɌɗɚɏɔɣəɌ ɞɌɖɚɎɚɕ ɛɜɔ ɜɑɞɜɚ-

ɏɜɌɐəɚɕ ɩəɐɚɍɔɗɔɌɜəɚɕ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɔ (ɝɘ. 

Ɏɧɤɑ), ɖɜɚɘɑ ɞɚɏɚ, əɌ ɩəɐɚɝɚəɚɏɜɌɘɘɑ ɛɚɫɎɗɫ-

ɑɞɝɫ ɔɓɚɍɜɌɒɑəɔɑ ɞɑɜɘɔəɌɗɨəɚɏɚ ɚɞɐɑɗɌ ȺȲȻ. 

ȰɌɗɑɑ Ɏɧɛɚɗəɫɑɞɝɫ ɘɑɞɚɐɔɣəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ 

 

 

ȼɔɝ. 30.  ȽɡɑɘɌ ɛɚɗɚɒɑəɔɫ ɝɖɌəɔɜɟɪɥɑɏɚ 

ɐɌɞɣɔɖɌ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɓ ɛɜɚɝɎɑɞɌ ɗɑɎɚ-

ɏɚ ɐɚɗɑɎɚɏɚ ɛɜɚɞɚɖɌ ɛɑɣɑəɔ.   

 

ȼɔɝ. 31. 

 

ȼɔɝ. 32. 

ȼɔɝ. 31.  ɉəɐɚɝɚəɚɏɜɌɘɘɌ ɔɓ ɛɜɚɝɎɑɞɌ ɐɚɗɑɎɚ-

ɏɚ ɛɜɚɞɚɖɌ ɛɑɣɑəɔ (ɐɚɗɑɎɚɕ ɛɜɚɞɚɖ, ɛɑɣɑəɚɣ-

əɧɑ ɝɚɝɟɐɧ). 

ȼɔɝ. 32. ȽɡɑɘɌ.                                                                   

ȺɍɚɓəɌɣɑəɔɫ: 1 ð ɛɜɚɝɎɑɞ ɗɑɎɚɏɚ ɐɚɗɑɎɚɏɚ ɛɜɚɞɚɖɌ, 2 

ð ɗɑɎɌɫ ɛɑɣɑəɚɣəɌɫ ɎɑəɌ, 3 ð ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ Ɏ 

ɎɚɜɚɞɌɡ ɛɑɣɑəɔ, 4 ð ɗɑɎɌɫ ɛɑɣɑəɚɣəɌɫ Ɍɜɞɑɜɔɫ, 5 ð 

ɝɑɏɘɑəɞɌɜəɌɫ ɛɑɣɑəɚɣəɌɫ ɎɑəɌ. 
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ɛɜɔ ɛɚɝɞɑɛɑəəɚɘ ɛɜɚɐɎɔɒɑəɔɔ ɐɌɞɣɔɖɌ Ɏ ɖɌ-

ɟɐɌɗɨəɚɘ əɌɛɜɌɎɗɑəɔɔ, ɖɚəɞɜɚɗɨ ɛɚɗɚɒɑəɔɫ 

ɐɌɞɣɔɖɌ Ɏ ȯȻȻ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɜɔ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɔ. ȻɜɚəɔɖɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɔɓɗɟɣɑəɔɫ 

ɘɔəɔ-ɐɌɞɣɔɖɚɎ ɚɏɜɌəɔɣɑəəɌɫ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

ɖɌɛɝɟɗɟ ȻȲ Ɏ ɏɚɗɚɎɖɑ ɔ ɞɑɗɑ ɚɜɏɌəɌ ɛɜɔ ɝɖɌəɔ-

ɜɚɎɌəɔɔ ɔɓ ɛɜɚɝɎɑɞɌ ȯȻȻ ɟɐɌɑɞɝɫ ɜɑɐɖɚ. Ȼɚ-

ɩɞɚɘɟ Ɏ ɚɍɚɓəɌɣɑəəɧɡ ɛɜɑɐɑɗɌɡ ɒɑɗɑɓɧ ɩəɐɚɝɚ-

əɚɏɜɌɘɘɧ ɍɧɎɌɪɞ ɛɜɑɐɝɞɌɎɗɑəɧ ɔɓɚɍɜɌɒɑəɔɫ-

ɘɔ ɑɑ ɛɌɜɑəɡɔɘɧ ɔ ɌəɌɗɔɓɔɜɟɪɞɝɫ ɝ ɟɣɑɞɚɘ ɔɓ-

Ɏɑɝɞəɚɕ ɉȿȽ-ɝɑɘɔɚɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚ-

ɫəɔɕ ɩɞɚɏɚ ɚɜɏɌəɌ. 

ȶ ɡɎɚɝɞɟ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɍɦɑɘ ɚɜ-

ɏɌəɌ ɟɘɑəɨɤɌɑɞɝɫ, ɛɚɩɞɚɘɟ ɛɜɔ ɝɖɌəɔɜɚɎɌəɔɔ 

ɔɓ ɛɜɚɝɎɑɞɌ ɖɌɟɐɌɗɨəɚɕ ɣɌɝɞɔ ȯȻȻ ɝɞɌəɚɎɔɞɝɫ 

Ɏɚɓɘɚɒəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɑɗɑɓɑəɚɣəɧɡ Ɍɜɞɑɜɔɔ 

ɔ Ɏɑəɧ (ȽȬ ɔ ȽȮ). 

ȾɌɖ ɒɑ, ɖɌɖ ɔ ɜɑɞɜɚɏɜɌɐəɌɫ ɩəɐɚɍɔɗɔɌɜ-

əɌɫ ɟɗɨɞɜɌɝɚəɚɏɜɌɠɔɫ, ɩəɐɚɛɌəɖɜɑɌɞɔɣɑɝɖɌɫ 

ɉȿȽ ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨɝɫ ɗɔɍɚ Ɏ çpull-throughè, 

ɗɔɍɚ Ɏ çpush-throughè ɞɑɡəɔɖɑ. 

NB!  

ʒ ȶ ȮȻ-ɉȿȽ əɑ ɝɗɑɐɟɑɞ ɚɞəɚɝɔɞɨɝɫ ɖɌɖ ɖ 

çɛɚɔɝɖɚɎɚɕè ɘɑɞɚɐɔɖɑ.  

ʒ Ȱɗɫ ȴȹȰȴȶȬɂȴȴ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚ-

ɝɞɚɫəɔɕ ɚɜɏɌəɚɎ ȭȻȰȳ ɛɜɑɐəɌɓəɌɣɑəɧ ɔəɧɑ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɝɜɑɐɝɞɎɌ. 

ʒ ȼɑɤɑəɔɑ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ 

ȮȻ-ɉȿȽ ɛɜɔəɔɘɌɑɞɝɫ ɔɝɖɗɪɣɔɞɑɗɨəɚ Ɏ ɝɗɟɣɌɫɡ 

ɔɓɎɑɝɞəɚɏɚ ɠɌɖɞɌ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɣɌɏɌ əɑɛɚəɫɞəɚɕ ɛɜɔɜɚɐɧ (ɡɌɜɌɖɞɑɜɌ, 

ɗɚɖɌɗɨəɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ) ɛɜɔ ɟɝɗɚɎɔɔ, 

ɣɞɚ ɔəɧɘɔ, ɖɜɚɘɑ ȮȻ-ɉȿȽ, əɑɔəɎɌɓɔɎəɧɘɔ ɔɗɔ 

ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɧɘɔ əɑɡɔɜɟɜɏɔɣɑɝɖɔɘɔ 

ɝɛɚɝɚɍɌɘɔ ȴȰȱȹȾȴɀȴɂȴȼȺȮȬȾɈ ɩɞɚ ɝɚɝɞɚɫəɔɑ 

ɗɔɍɚ ɟɞɚɣəɔɞɨ ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ əɑɎɚɓ-

ɘɚɒəɚ.
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȼȬȶȬ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 

 

ȬɍɐɟɜɌɔɘɚɎ Ȭ.ȭ. 
 

Ɍɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ð ɚɐəɌ ɔɓ ɝɌɘɧɡ ɝɑɜɨɑɓəɧɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ ɚəɖɚɗɚɏɔɔ. 

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɛɚɝɗɑɐəɔɡ 10 ɗɑɞ ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɓɌəɔɘɌɑɞ 1 ɘɑɝɞɚ Ɏ 

ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ Ɏ ɘɔɜɑ. 

ȱɒɑɏɚɐəɚ ɓɌɍɚɗɑɎɌɑɞ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɍɚɗɑɑ 1 ɘɔɗɗɔɚəɌ 300 ɞɧɝɫɣ ɒɑəɥɔə, Ɍ 

ɟɘɔɜɌɑɞ ɚɖɚɗɚ 500 ɞɧɝɫɣ. Ⱦɚɗɨɖɚ Ɏ ȼɚɝɝɔɔ Ɏ 2011 ɏɚɐɟ ɎɧɫɎɗɑəɚ ɍɚɗɑɑ 57 ɞɧɝɫɣ ɝɗɟɣɌɑɎ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 33% ɓɌɍɚɗɑɎɌəɔɕ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

əɌ ɛɚɓɐəɔɡ III  ð IV ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɫ. ȽɚɎɜɑɘɑəəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɍɗɌɐɌɑɞ 

ɤɔɜɚɖɔɘ ɌɜɝɑəɌɗɚɘ ɘɑɞɚɐɚɎ, ɛɚɓɎɚɗɫɪɥɔɡ ɎɧɫɎɔɞɨ ɚɛɟɡɚɗɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ əɌ ɜɌə-

əɔɡ ɝɞɌɐɔɫɡ. ȶɌɖɔɑ ɩɞɚ ɘɑɞɚɐɧ? ȶɌɖɚɎɧ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɖɌɒɐɚɏɚ ɔɓ əɔɡ? 

ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚɐəɫɤəɔɕ ɘɌɝɞɑɜ-ɖɗɌɝɝ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɘɌɘɘɚɏɜɌɠɔɫ, ȶȾ-ɘɌɘɘɚɏɜɌɠɔɫ, 

ȸȼȾ-ɘɌɘɘɚɏɜɌɠɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

 

IMAGING DIAGNOSIS OF BREAST CANCER 

 

Abduraimov A .B. 
 

reast cancer is one of the most serious problems in modern oncology. Over t he past 

10 years, breast cancer takes the first place in the structure of morbidity and death 

rate from malignant tumors in the world. Every year, breast cancer affects more 

than 1 300 000 women and kills around 500,000. More than 57,000 cases of mali gnant  tu-

mors of the breast were identified only in Russia in 2011. 33% of the cases were detected at 

the late stage of the disease (III ð IV). Modern radiology has a wide array of methods to d e-

tect breast cancer at the early stage. What are the methods? What ar e the pearls and pitfalls 

of each? This master class provides answers to these and other questions.  

 

Keywords : breast cancer, mammography, CT mammography, MR mammo g-
raphy, ultrasound of the breast.  
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ȸɌɝɞɑɜ-ɖɗɌɝɝ.   ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȼȬȶȬ ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 

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/  

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑɥɑəɚ, ɍɑɓ 

ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

http :// rejr.ru/ tenth _nomer / master -class.html  

http://get.adobe.com/ru/flashplayer/
http://rejr.ru/tenth_nomer/master-class.html
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ȺȻɇȾ ȶȺȸȻȼȱȽȽȴȺȹȹȺȵ ȸȬȯȹȴȾȹȺȵ ȯȱȻȬȾȴȶȺȱɊȹȺȽȾȺȸȴȴ Ȯ ȷȱɃȱȹȴȴ 

ȹȬȼȿȲȹȺȯȺ ȲȱȷɃȹȺȯȺ ȽȮȴɅȬ 
 

Ȱɚɗɏɟɤɔə ȭ. ȴ., Ƚɞɔɗɔɐɔ ȴ. Ƚ., ȬɎɌɗɔɌəɔ ȸ. Ȯ., ȹɑɣɔɛɌɕ Ȭ.ȸ.,  

ɂɎɑɗɚɐɟɍ Ƚ. Ȯ.,. ȶɑɜɔɘɚɎ Ȼ. Ȭ 

 
Ɍɜɟɤɑəɔɑ ɛɜɚɡɚɐɔɘɚɝɞɔ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɞɌɖɒɑ ɒɑɗɣɑ-

ɔɝɞɑɣɑəɔɑ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɜɌɝɤɔɜɑəəɧɡ ɏɑɛɌɞɚɍɔɗɔɌɜəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ əɑ ɜɑɐɖɚɝɞɨ. Ⱥɝɚɍɑəəɚ ɚɝɞɜɚ ɩɞɌ ɛɜɚɍɗɑɘɌ ɝɞɚɔɞ Ɏ ɐɑɞɝɖɚɕ ɚəɖɚ-

ɡɔɜɟɜɏɔɔ. 

ȸɧ ɡɚɞɔɘ ɛɚɐɑɗɔɞɨɝɫ əɌɤɔɘ ɚɛɧɞɚɘ ɗɑɣɑəɔɫ ɐɎɑəɌɐɢɌɞɔɗɑɞəɑɏɚ ɜɑɍɑəɖɌ, ɝɞɜɌ-

ɐɌɎɤɑɏɚ ɏɑɛɌɞɚɍɗɌɝɞɚɘɚɕ, ɚɛɑɜɔɜɚɎɌəəɚɏɚ Ɏ ɚɍɦɑɘɑ ɗɑɎɚɝɞɚɜɚəəɑɕ ɏɑɘɔɏɑɛɌɞɩɖɞɚɘɔɔ, 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɟ ɖɚɞɚɜɚɏɚ ɚɝɗɚɒəɔɗɝɫ əɌɜɟɤɑəɔɑɘ ɛɜɚɡɚɐɔɘɚɝɞɔ Ɏəɑɛɑ-

ɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɔ ɠɚɜɘɔɜɚɎɌəɔɑɘ əɌɜɟɒəɚɏɚ ɒɑɗɣəɚɏɚ ɝɎɔɥɌ. Ȯ ɗɔɖɎɔ-

ɐɌɢɔɔ ɜɌɓɎɔɎɤɔɡɝɫ ɚɝɗɚɒəɑəɔɕ ɝ ɟɝɛɑɡɚɘ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɘɑɞɚɐɔɖɌ ɖɚɘɛɜɑɝɝɔɚə-

əɚɕ ɘɌɏəɔɞəɚɕ  ɏɑɛɌɞɔɖɚɩəɞɑɜɚɝɞɚɘɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɏɑɛɌɞɚɍɗɌɝɞɚɘɌ, ɘɌɏəɔɞəɌɫ ɏɑɛɌɞɔɖɚɩəɞɑɜɚɝɞɚɘɔɫ, 

ɒɑɗɣəɧɕ ɝɎɔɥ. 
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assage disruption of the extrahepatic biliary ducts and also biliar y leakage after e x-

tended hepatobiliary surgical procedures are not rare. Especially this is an i mportant 

issue in pediatric oncosurgery. We would like to share our experience in treatment of 

a 12 -year -old patient with hepatoblastoma, who underwent left hem ihepatectomy. Postope r-

ative period was complicated with extrahepatic biliary ducts disruption and external biliary 

fistula. In treatment of these complications was successfully used method of compressive 

magnetic bilioenterostomy.  
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-ɗɑɞəɔɕ ɍɚɗɨəɚɕ ȸ. ɛɚɝɞɟɛɔɗ Ɏ ɚɞɐɑ-

ɗɑəɔɑ ɞɚɜɌɖɚɌɍɐɚɘɔəɌɗɨəɚɕ ɡɔɜɟɜ-

ɏɔɔ ȹȴȴ ȰȺȯ ɀȯȭȿ òȼȺȹɂ ɔɘ. ȹ.ȹ. 

ȭɗɚɡɔəɌó ȼȬȸȹ 15.11.2006 ɏ. ɝ ɐɔɌɏəɚɓɚɘ: ɏɑ-

ɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ, ɝɚ-

ɝɞɚɫəɔɑ ɛɚɝɗɑ 4 ɖɟɜɝɚɎ ɛɚɗɔɡɔɘɔɚɞɑɜɌɛɔɔ 

(ɢɔɝɛɗɌɞɔə + ɐɚɖɝɚɜɟɍɔɢɔə). Ȯ ɘɌɑ 2006 ɏ. ɚɞ-

ɘɑɣɑəɚ ɛɚɫɎɗɑəɔɑ ɍɚɗɑɕ Ɏ ɒɔɎɚɞɑ, ɣɞɚ ɛɚɝɗɟɒɔ-

ɗɚ ɛɚɎɚɐɚɘ ɖ ɚɍɝɗɑɐɚɎɌəɔɪ ɛɚ ɘɑɝɞɟ ɒɔɞɑɗɨ-

ɝɞɎɌ, ɏɐɑ ɛɚ ɐɌəəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɚɛɟɡɚɗɨ Ɏ ɛɜɚɑɖɢɔɔ ɗɑɎɚɕ 

ɐɚɗɔ ɛɑɣɑəɔ. ȭɚɗɨəɚɕ əɌɛɜɌɎɗɑə ɐɗɫ ɖɚəɝɟɗɨ-

ɞɌɢɔɔ Ɏ ȸɚɝɖɚɎɝɖɔɕ ɚɍɗɌɝɞəɚɕ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ 

ɐɔɝɛɌəɝɑɜ ɏ. ȭɌɗɌɤɔɡɌ. Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ  ɐɔɌ- 

 

ɏəɚɓ ɚɛɟɡɚɗɔ ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ ɍɧɗ ɛɚɐɞɎɑɜ-

ɒɐɑə. ȮɧɛɚɗəɑəɌ ɌɝɛɔɜɌɢɔɚəəɌɫ ɍɔɚɛɝɔɫ ɚɛɟ-

ɡɚɗɑɎɚɏɚ ɟɓɗɌ, ɢɔɞɚɗɚɏɔɣɑɝɖɚɑ ɓɌɖɗɪɣɑəɔɑ: ɏɑ-

ɛɌɞɚɢɑɗɗɪɗɫɜəɧɕ ɜɌɖ. ȬɀȻ ɝɚɝɞɌɎɗɫɗ 726500 

ȸȱ/ɘɗ. ȻɜɚɎɑɐɑəɚ 4 ɖɟɜɝɌ əɑɚɌɐɦɪɎɌəɞəɚɕ  

ɡɔɘɔɚɞɑɜɌɛɔɔ ɛɜɑɛɌɜɌɞɌɘɔ ɢɔɝɛɗɌɞɔə ɔ ɐɚɖ-

ɝɚɜɟɍɔɢɔə. ȹɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ ɚɞ-

ɘɑɣɑəɌ ɎɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, 

ɛɜɚɫɎɔɎɤɌɫɝɫ ɟɘɑəɨɤɑəɔɑɘ ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ 

ɝ 120*120*120ɘɘ ɐɚ 100*50*50ɘɘ, Ɍ ɞɌɖɒɑ 

ɝəɔɒɑəɔɑɘ ɟɜɚɎəɫ ȬɀȻ ɐɚ 72 ȸȱ/ɘɗ. Ȼɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɚɕ ɍɧɗ əɌɛɜɌɎɗɑə 

əɌ ɖɚəɝɟɗɨɞɌɢɔɪ Ɏ ȹȴȴ ɐɑɞɝɖɚɕ ɚəɖɚɗɚɏɔɔ ɔ 

ɏɑɘɌɞɚɗɚɏɔɔ ȼȺȹɂ ȼȬȸȹ. 
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ɀȯȭȿ çȼɚɝɝɔɕɝɖɔɕ ɚə-

ɖɚɗɚɏɔɣɑɝɖɔɕ əɌɟɣəɧɕ 

ɢɑəɞɜ ɔɘ. ȹ. ȹ. ȭɗɚɡɔ-

əɌè ȼɚɝɝɔɕɝɖɚɕ ȬɖɌɐɑ-

ɘɔɔ ȸɑɐɔɢɔəɝɖɔɡ 

ȹɌɟɖ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ȼɜɔ ɛɚɝɞɟɛɗɑəɔɔ: ɝɚɝɞɚɫəɔɑ ɜɑɍɑəɖɌ ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ. ȼɚɝɞ ð 152 ɝɘ, Ɏɑɝ ð 39 ɖɏ. Ȼɜɔ 

ɛɌɗɨɛɌɢɔɔ Ɏ ɩɛɔɏɌɝɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ əɑɝɘɑɥɌɑɘɚɑ, ɖɌɘɑəɔɝɞɚɕ ɛɗɚɞəɚɝɞɔ ɚɛɟ-

ɡɚɗɑɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɐɚ 10 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ. 

ȰɌəəɧɑ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɚɛɟɡɚɗɑ-

Ɏɚɏɚ  ɛɚɜɌɒɑəɔɫ, Ɍ ɞɌɖɒɑ ɝɞɑɛɑəɔ ɎɚɎɗɑɣɑəɔɫ Ɏ 

əɑɏɚ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ Ɏɚɜɚɞ ɛɑɣɑəɔ ɍɧɗ 

ɔɝɛɚɗɨɓɚɎɌə ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɘɑɞɚɐɚɎ ɔəɝɞɜɟ-

ɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȶȾ), ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȿȳȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ).  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɖɚɘɛɗɑɖɝəɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ Ɏ ɛɜɚɑɖɢɔɔ 

ɗɑɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ (S2,3,4) ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɛɟɡɚ-

ɗɑɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ 10*3,5 ɝɘ, əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɎɚɎɗɑɖɌɪɥɑɑ ɗɑɎɧɕ ɛɑɣɑəɚɣəɧɕ 

ɒɑɗɣəɧɕ ɛɜɚɞɚɖ, ɚɐəɌɖɚ ɎɚɜɚɞəɌɫ ɎɑəɌ ɔ ɑɑ 

ɛɜɌɎɌɫ ɐɚɗɑɎɌɫ ɎɑɞɎɨ, Ɍ ɞɌɖɒɑ ɛɜɌɎɧɕ ɛɑɣɑ-

əɚɣəɧɕ ɔ ɚɍɥɔɕ ɛɑɣɑəɚɣəɧɕ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ 

ɔəɞɌɖɞəɧ.  

ȺɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ. 

ȭɚɗɨəɚɕ ɍɧɗ ɚɛɑɜɔɜɚɎɌə 22.11.2006 ɏ. Ȱɚ-

ɝɞɟɛ ð ɝɜɑɐɔəəɌɫ ɗɌɛɌɜɚɞɚɘɔɫ. Ȼɜɔ ɜɑɎɔɓɔɔ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɗɑɎɌɫ ɐɚɗɫ 

ɛɑɣɑəɔ ɛɚɜɌɒɑəɌ ɚɛɟɡɚɗɨɪ ɛɗɚɞəɚɩɗɌɝɞɔɣɑɝɖɚɕ 

ɖɚəɝɔɝɞɑəɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɚɍɗɌɝɞɔ ɚɍɥɑɕ ɛɑ-

ɣɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ, Ɏ ɎɚɜɚɞɌɡ ɛɑɣɑəɔ ɔ ɛɚɓɌɐɔ 

ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔɘɑɪɞɝɫ ɖɚə-

ɏɗɚɘɑɜɌɞɧ ɟɎɑɗɔɣɑəəɧɡ ɐɚ 1,5 ɝɘ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ. ȮɧɛɚɗəɑəɌ ɗɔɘɠɚɐɔɝɝɑɖɢɔɫ Ɏ Ɏɧ-

ɤɑɟɖɌɓɌəəɧɡ ɚɍɗɌɝɞɫɡ. Ȯ ɛɜɚɢɑɝɝɑ ɘɚɍɔɗɔɓɌ-

ɢɔɔ ɝɞɜɟɖɞɟɜ Ɏɚɜɚɞ ɛɑɣɑəɔ ɎɧɫɎɗɑə ɞɜɚɘɍɚɓ 

Ɏɚɜɚɞəɚɕ Ɏɑəɧ əɌ ɛɜɚɞɫɒɑəɔɔ 3 ɝɘ. ȮɧɛɚɗəɑəɌ 

ɗɑɎɚɝɞɚɜɚəəɫɫ ɏɑɘɔɏɑɛɌɞɩɖɞɚɘɔɫ, ɞɜɚɘɍɩɖɞɚ-

ɘɔɫ ɔɓ Ɏɚɜɚɞəɚɕ Ɏɑəɧ. 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȸɌɖɜɚɝɖɚɛɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ: ɛɜɌɎɌɫ ɐɚɗɫ 

ɛɑɣɑəɔ 13*11*3 ɝɘ, Ɏ ɞɖɌəɔ ɛɑɣɑəɔ ɚɍəɌɜɟɒɑə 

ɚɛɟɡɚɗɑɎɧɕ ɟɓɑɗ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝ əɑɣɑɞ-

ɖɔɘɔ ɏɜɌəɔɢɌɘɔ, ɜɌɓɘɑɜɌɘɔ 9*2,5*7,5 ɝɘ. 

ȾɖɌəɨ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ ɚɐəɚɜɚɐəɌɫ, ɝɑɜɚ-

ɒɑɗɞɚɏɚ ɢɎɑɞɌ, ɘɫɏɖɚɩɗɌɝɞɔɣɑɝɖɚɕ ɖɚəɝɔɝɞɑə-

ɢɔɔ. ȻɜɔɓəɌɖɚɎ ɛɜɚɜɌɝɞɌəɔɫ ɚɛɟɡɚɗɨɪ ɖɌɛɝɟɗɧ 

ɛɑɣɑəɔ əɑ ɎɧɫɎɗɑəɚ. 

ȸɔɖɜɚɝɖɚɛɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ: Ɏ ɞɖɌəɔ 

ɚɛɟɡɚɗɔ ɝɖɚɛɗɑəɔɫ ɐɔɝɞɜɚɠɔɣəɧɡ ɚɛɟɡɚɗɑɎɧɡ 

ɖɗɑɞɚɖ, ɚɍɤɔɜəɧɑ ɛɚɗɫ ɖɚɌɏɟɗɫɢɔɚəəɚɏɚ əɑɖɜɚ-

ɓɌ ɚɛɟɡɚɗɔ, ɠɔɍɜɚɓ ɔ ɏɔɌɗɔəɚɓ ɝɞɜɚɘɧ ɚɛɟɡɚɗɔ, 

Ɏəɑɖɗɑɞɚɣəɧɑ ɚɞɗɚɒɑəɔɫ ɏɑɘɚɝɔɐɑɜɔəɌ, ɝɖɚɛ-

ɗɑəɔɫ ɖɝɌəɞɚɘəɧɡ ɖɗɑɞɚɖ, ɩɖɞɌɓɔɫ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ. ɀɚɖɟɝɧ ɛɑɜɔəɑɎɜɌɗɨəɚɕ ɔ ɝɚɝɟɐɔɝɞɚɕ 

ɔəɎɌɓɔɔ əɑ ɚɍəɌɜɟɒɑəɧ. ȻɜɔɓəɌɖɚɎ ɛɜɚɜɌɝɞɌ-

əɔɫ ɚɛɟɡɚɗɨɪ ɏɗɔɝɝɚəɚɎɚɕ ɖɌɛɝɟɗɧ ɛɑɣɑəɔ əɑɞ. 

Ȯ ɖɜɌɑ ɜɑɓɑɖɢɔɔ ɐɚɗɔ ɛɑɣɑəɔ ɩɗɑɘɑəɞɚɎ ɚɛɟɡɚ-

ɗɑɎɚɏɚ ɜɚɝɞɌ əɑ əɌɕɐɑəɚ. Ⱦɜɚɘɍ ɔɓ Ɏɚɜɚɞəɚɕ Ɏɑ-

əɧ ɛɜɑɐɝɞɌɎɗɑə ɚɛɟɡɚɗɑɎɚɕ ɞɖɌəɨɪ ɌəɌɗɚɏɔɣəɚ-

ɏɚ ɝɞɜɚɑəɔɫ ɝ ɛɜɔɓəɌɖɌɘɔ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜ-

ɠɚɓɌ. Ȯ ɟɐɌɗɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ. 

ȳɌɖɗɪɣɑəɔɑ: ɏɑɛɌɞɚɍɗɌɝɞɚɘɌ ɝ ɛɜɔɓəɌɖɌ-

ɘɔ ɗɑɣɑɍəɚɏɚ ɛɌɞɚɘɚɜɠɚɓɌ 3 ɝɞɑɛɑəɔ. 

Ⱦɑɣɑəɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɛɑɜɔɚɐɌ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɚɝɗɚɒəɔɗɝɫ 

ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗɞɟɡɚɕ, ɒɑɗɣɑɔɝɞɑɣɑəɔɑɘ Ɏ 

ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ ɔ ɒɑɗɣəɧɘ ɛɑɜɔɞɚəɔɞɚɘ, Ɏ 

ɝɎɫɓɔ ɝ ɣɑɘ, 02.12.2006 ɏ. ɍɚɗɨəɚɕ ɍɧɗ ɩɖɝɞɜɑə-

əɚ ɚɛɑɜɔɜɚɎɌə. ȹɌ ɚɛɑɜɌɢɔɔ: ɔɓ ɍɜɪɤəɚɕ ɛɚ-

ɗɚɝɞɔ ɩɎɌɖɟɔɜɚɎɌəɚ 1200 ɘɗ ɒɑɗɣɔ; ɛɜɌɎɌɫ ɐɚ-

ɗɫ ɛɑɣɑəɔ əɚɜɘɌɗɨəɚɏɚ ɢɎɑɞɌ. Ȼɜɔ ɜɑɎɔɓɔɔ Ɏɧ-

ɫɎɗɑəɚ,  ɣɞɚ ɔɝɞɚɣəɔɖɚɘ  ɒɑɗɣɑɔɝɞɑɣɑəɔɫ  ɫɎɗɫ- 

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

ȼɔɝ. 1.  ɉȼɁȻȯ.                                                                       

Ȱɑɠɑɖɞ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɏɑɛɌɞɔɖɚɡɚɗɑɐɚɡɌ. 

ȼɔɝ. 2.  ȽɡɑɘɌ ɠɚɜɘɔɜɚɎɌəɔɫ ɏɑɛɌɞɔɖɚɑɪəɚ-

ɌəɌɝɞɚɘɚɓɌ. 
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ɪɞɝɫ ɘɑɗɖɔɑ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ Ɏ ɖɜɌɑ ɜɑɓɑɖɢɔɔ 

ɛɑɣɑəɔ. Ȯɧɛɚɗəɑəɚ ɛɜɚɤɔɎɌəɔɑ ɛɜɚɞɚɖɚɎ.  

ȹɌ 2-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɚɞɘɑɣɑəɚ əɑ-

ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɝɞɟɛɗɑəɔɑ ɒɑɗɣɔ ɛɚ ɐɜɑəɌɒɟ, 

ɟɝɞɌəɚɎɗɑəəɚɘɟ ɟ ɖɜɌɫ ɜɑɓɑɖɢɔɔ ɛɑɣɑəɔ. ȶɚɗɔ-

ɣɑɝɞɎɚ ɒɑɗɣəɚɏɚ ɚɞɐɑɗɫɑɘɚɏɚ əɌɜɌɝɞɌɗɚ ɔ ɝɚ-

ɝɞɌɎɔɗɚ əɌ 4-ɕ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɐɑəɨ 800 ɘɗ 

ɓɌ ɝɟɞɖɔ. Ȯ ɩɞɚɕ ɝɎɫɓɔ 06.12.2006 ɏ.  ɍɚɗɨəɚɕ 

ɎəɚɎɨ ɍɧɗ ɛɜɚɚɛɑɜɔɜɚɎɌə ɛɚ ɩɖɝɞɜɑəəɧɘ ɛɚɖɌ-

ɓɌəɔɫɘ. ȹɌ ɚɛɑɜɌɢɔɔ: Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 300 

ɘɗ ɝɟɖɜɚɎɔɣəɚɕ ɒɔɐɖɚɝɞɔ ɝ ɛɜɔɘɑɝɨɪ ɒɑɗɣɔ. Ȯ 

ɖɜɌɑ ɜɑɓɑɖɢɔɔ ɎɧɫɎɗɑə ɟɣɌɝɞɚɖ ɔɝɞɑɣɑəɔɫ ɒɑɗ-

ɣɔ, ɜɌɝɛɚɗɌɏɌɪɥɔɕɝɫ Ɏɧɤɑ ɓɚəɧ, ɚɍəɌɜɟɒɑə-

əɚɕ ɛɜɔ ɛɜɑɐɧɐɟɥɑɕ ɚɛɑɜɌɢɔɔ. Ȯɧɛɚɗəɑəɚ 

ɟɤɔɎɌəɔɑ ɚɏɚɎɚɜɑəəɚɏɚ ɟɣɌɝɞɖɌ ɌɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɘ ɤɚɎəɧɘ ɘɌɞɑɜɔɌɗɚɘ. ȾɌɖɒɑ ɎɧɫɎɗɑəɚ 

ɟɘɑɜɑəəɚɑ ɜɌɝɤɔɜɑəɔɑ ɐɔɝɞɌɗɨəɚɕ ɣɌɝɞɔ ɚɍɥɑ-

ɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ. ȮɧɛɚɗəɑəɌ ɜɑɎɔɓɔɫ ɛɜɌ-

Ɏɚɏɚ ɛɑɣɑəɚɣəɚɏɚ ɔ ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɚɎ. 

ȺɖɌɓɌɗɚɝɨ, ɣɞɚ ɛɜɌɎɧɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ 

ɠɚɜɘɔɜɟɑɞɝɫ ɝɗɔɫəɔɑɘ 4-ɡ  ɘɑɗɖɔɡ ɛɜɚɞɚɖɚɎ ɐɚ 

1 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ ɖɌɒɐɧɕ. Ⱥɐɔə ɔɓ ɛɜɚɞɚɖɚɎ 

ɛɑɜɑɝɑɣɑə, ɚɐəɌɖɚ ɛɚɝɞɟɛɗɑəɔɫ ɒɑɗɣɔ ɔɓ əɑɏɚ 

əɑɞ. Ȼɜɚɞɚɖ ɍɟɒɔɜɚɎɌə ɛɟɏɚɎɣɌɞɧɘ ɓɚəɐɚɘ, ɛɚ-

ɝɗɑ ɣɑɏɚ ɚɞɘɑɣɑəɚ ɛɚɝɞɟɛɗɑəɔɑ ɒɑɗɣɔ. Ȼɑɜɑɝɑ-

ɣɑəəɧɕ ɛɜɚɞɚɖ ɐɜɑəɔɜɚɎɌə ɘɔɖɜɚɖɌɞɑɞɑɜɚɘ, 

ɐɔɝɞɌɗɨəɧɕ ɖɚəɑɢ ɖɚɞɚɜɚɏɚ ɎɧɎɑɐɑə əɌ ɛɑɜɑɐ-

əɪɪ ɍɜɪɤəɟɪ ɝɞɑəɖɟ ɣɑɜɑɓ ɖɚəɞɜɌɛɛɑɜɞɟɜɟ. 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɛɚ ɍɜɪɤ-

əɧɘ ɐɜɑəɌɒɌɘ ɛɜɚɐɚɗɒɌɗɚɝɨ ɛɚɝɞɟɛɗɑəɔɑ ɒɑɗ-

ɣɔ ɐɚ 1200 ɘɗ Ɏ ɝɟɞɖɔ. Ȼɚɞɑɜɫ ɒɑɗɣɔ Ɏɚɝɛɚɗəɫ-

ɗɌɝɨ ɣɑɜɑɓ ɟɝɞɌəɚɎɗɑəəɧɕ Ɏ ɞɚɥɟɪ ɖɔɤɖɟ 

əɌɓɚɔəɞɑɝɞɔəɌɗɨəɧɕ ɘɔɖɜɚɓɚəɐ. ȻɚɝɗɑɚɛɑɜɌ-

ɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɝ ɫɎɗɑəɔɫɘɔ ɛɑɜɔɚ-

ɐɔɣɑɝɖɚɕ ɏɔɛɑɜɞɑɜɘɔɔ ɐɚ 38,50Ƚ. ȻɜɚɎɚɐɔɗɌɝɨ 

ɘɌɝɝɔɎəɌɫ ɌəɞɔɍɌɖɞɑɜɔɌɗɨəɌɫ ɔ ɔəɠɟɓɔɚəəɌɫ 

ɞɑɜɌɛɔɫ.  

Ȯ ɝɎɫɓɔ ɝ ɛɚɞɑɜɑɕ ɒɑɗɣɔ ɔ əɑɩɠɠɑɖɞɔɎəɚ-

ɝɞɨɪ ɖɚəɝɑɜɎɌɞɔɎəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ  ɍɧɗɚ ɛɜɔ-

əɫɞɚ ɜɑɤɑəɔɑ ɚ Ɏɧɛɚɗəɑəɔɔ ɣɜɑɝɖɚɒəɚɕ ɣɜɑ-

ɝɛɑɣɑəɚɣəɚɕ ɡɚɗɌəɏɔɚɝɞɚɘɔɔ, ɖɚɞɚɜɌɫ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ 01.02.2007 ɏ. Ȯɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜɧ 

ɍɧɗ ɎɧɫɎɗɑə ɍɗɚɖ Ɏ ɛɜɚɖɝɔɘɌɗɨəɚɕ ɣɌɝɞɔ ɛɜɌ-

Ɏɚɏɚ ɐɚɗɑɎɚɏɚ ɛɜɚɞɚɖɌ. Ⱥɞɘɑɣɑəɚ ɛɚɝɞɟɛɗɑəɔɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ Ɏ ɚɍɗɌɝɞɔ ɖɜɌɫ ɜɑɓɑɖ-

ɢɔɔ ɛɑɣɑəɔ. Ȼɚ ɡɚɗɌəɏɔɚɝɞɚɘɑ Ɏ ɞɑɣɑəɔɑ ɝɟɞɚɖ 

Ɏɧɐɑɗɫɗɚɝɨ ɐɚ 1600 ɘɗ ɒɑɗɣɔ, ɛɚ ɍɜɪɤəɚɘɟ 

ɐɜɑəɌɒɟ ð 250 -300 ɘɗ. 

12.02.2007 ɏ. ɛɜɔ ɖɚəɞɜɚɗɨəɚɕ ɡɚɗɌəɏɔɚ-

ɏɜɌɠɔɔ ɔ ɠɔɝɞɟɗɚɏɜɌɠɔɔ ɎɧɫɎɗɑə ɡɚɗɌəɏɔɚɏɑə-

əɧɕ Ɍɍɝɢɑɝɝ ɜɌɓɘɑɜɌɘɔ 23*18*10,5 ɘɘ, ɖɚɞɚ-

ɜɧɕ Ɏ ɐɌɗɨəɑɕɤɑɘ ɍɧɗ ɐɜɑəɔɜɚɎɌə. 

26.02.2007 ɏ.  ɎɧɛɚɗəɑəɌ ɉȼɁȻȯ, əɌ ɖɚɞɚ-

ɜɚɕ ɎɧɫɎɗɑə ɐɔɌɝɞɌɓ ɘɑɒɐɟ ɚɍɥɔɘ ɒɑɗɣəɧɘ ɔ 

ɛɜɌɎɧɘ ɐɚɗɑɎɧɘ ɛɑɣɑəɚɣəɧɘ ɛɜɚɞɚɖɚɘ ɐɚ 2,5 

ɝɘ (ȼɔɝ. 1). 

11.03.2007 ɏ. ɍɚɗɨəɚɕ ɍɧɗ ɛɜɚɚɛɑɜɔɜɚɎɌə 

Ɏ ɝɎɫɓɔ ɝ ɫɎɗɑəɔɫɘɔ ɞɚəɖɚɖɔɤɑɣəɚɕ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɔ. Ȯɧɛɚɗəɑəɚ ɜɌɝɝɑɣɑəɔɑ ɝɛɌɑɖ, ɗɔɖɎɔ-

ɐɌɢɔɫ ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ. 

Ȼɜɔəɫɞɚ ɜɑɤɑəɔɑ ɎɚɝɝɞɌəɚɎɔɞɨ ɑɝɞɑ-

ɝɞɎɑəəɧɕ ɛɌɝɝɌɒ ɒɑɗɣɔ ɝ ɛɚɘɚɥɨɪ   ɖɚɘɛɜɑɝ-

ɝɔɚəəɚɕ ɘɌɏəɔɞəɚɕ ɏɑɛɌɞɔɖɚɑɪəɚɝɞɚɘɔɔ əɌ 

ɚɞɖɗɪɣɑəəɚɕ ɛɚ ȼɟ ɛɑɞɗɑ ɞɚəɖɚɕ ɖɔɤɖɔ (ȼɔɝ. 2).  

Ⱥɝɚɍɑəəɚɝɞɔ ɘɑɞɚɐɔɖɔ. 

Ȯ ɛɑɣɑəɚɣəɧɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ Ɏɧɤɑ ɘɑ-

ɝɞɌ ɛɜɑɛɫɞɝɞɎɔɫ ɎɎɚɐɫɞ ɣɜɑɝɛɑɣɑəɚɣəɚ, Ɍ Ɏ ɞɚ-

ɥɟɪ ɖɔɤɖɟ - ɣɑɜɑɓ ɛɚɐɎɑɝəɟɪ ɩəɞɑɜɚɝɞɚɘɟ əɌ 

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.  ɉȼɁȻȯ.                                                                     

Ȯ ɛɜɌɎɧɕ ɐɚɗɑɎɚɕ ɛɜɚɞɚɖ ɣɑɜɑɓ ɡɚɗɌəɏɔɚɝɞɚɘɟ ɎɎɑɐɑə 

ɝɛɑɢɔɌɗɨəɧɕ ɘɌɏəɔɞəɧɕ ɩɗɑɘɑəɞ. 

ȼɔɝ. 4.  ɉȼɁȻȯ.                                                                

Ȼɚɗəɚɑ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɛɚɎɑɜɡəɚɝɞɑɕ ɐɎɟɡ ɘɌɏəɔɞəɧɡ 

ɛɗɌɤɑɖ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɡ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ Ɏ ɘɌɏəɔɞəɚɘ 

ɛɚɗɑ (Ɏɞɚɜɚɕ ɘɌɏəɔɞ ɟɝɞɌəɚɎɗɑə Ɏ ɛɜɚɝɎɑɞ ɚɞɖɗɪɣɑə-

əɚɕ ɛɚ ȼɟ ɖɔɤɑɣəɚɕ ɛɑɞɗɔ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚ). 
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ɚɞɖɗɪɣɑəəɚɕ ɛɚ ȼɟ ɖɔɤɑɣəɚɕ ɛɑɞɗɑ ɝ ɛɚɘɚɥɨɪ 

ɩəɐɚɝɖɚɛɚɎ ɔɗɔ Ɏɚ Ɏɜɑɘɫ ɚɞɖɜɧɞɚɕ ɚɛɑɜɌɢɔɔ, 

ɐɎɌ ɝɛɑɢɔɌɗɨəɧɡ ɘɌɏəɔɞəɧɡ ɩɗɑɘɑəɞɌ  ɛɜɫɘɚ-

ɟɏɚɗɨəɚɕ ɠɚɜɘɧ. ȳɌ ɝɣɑɞ ɔɡ ɛɜɔɞɫɒɑəɔɫ ɛɜɚɔɝ-

ɡɚɐɔɞ ɝɐɌɎɗɑəɔɑ ɜɌɝɛɚɗɚɒɑəəɧɡ ɘɑɒɐɟ əɔɘɔ 

ɟɣɌɝɞɖɚɎ ɝɞɑəɖɔ ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ, ɛɌɜɑə-

ɡɔɘɧ ɛɑɣɑəɔ, ɝɞɑəɖɔ ɞɚɥɑɕ ɖɔɤɖɔ. ȶɚɘɛɜɑɝ-

ɝɔɫ ɔəɞɑɜɛɚəɔɜɚɎɌəəɧɡ ɘɑɒɐɟ ɘɌɏəɔɞɌɘɔ 

ɞɖɌəɑɕ ɛɜɔɎɚɐɔɞ ɖ ɛɜɚɏəɚɓɔɜɟɑɘɚɕ ɔɤɑɘɔɔ 

ɛɚɝɗɑɐəɔɡ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɖ ɔɡ əɑɖɜɚɓɟ ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɝɎɔɥɑɎɚɏɚ ɡɚɐɌ ɘɑɒɐɟ ɛɑɣɑ-

əɚɣəɧɘ ɛɜɚɞɚɖɚɘ ɔ ɖɔɤɖɚɕ. ȸɌɏəɔɞɧ ɝ ɜɌɝɛɚ-

ɗɚɒɑəəɧɘɔ ɘɑɒɐɟ əɔɘɔ əɑɖɜɚɞɔɓɔɜɚɎɌəəɧɘɔ 

ɞɖɌəɫɘɔ ɚɞɡɚɐɫɞ Ɏ ɖɔɤɖɟ ɣɑɜɑɓ ɚɍɜɌɓɚɎɌɎɤɑɑ-

ɝɫ ɝɚɟɝɞɨɑ ð ɍɔɗɔɚɐɔɏɑɝɞɔɎəɧɕ ɌəɌɝɞɚɘɚɓ [1, 3, 

4].  

02.04.2007 ɏ. ɣɑɜɑɓ ɡɚɗɌəɏɔɚɝɞɚɘɟ əɌɖɌ-

əɟəɑ ɚɛɑɜɌɢɔɔ Ɏ ɛɜɌɎɧɕ ɐɚɗɑɎɚɕ ɛɜɚɞɚɖ ɎɎɑɐɑə 

ɝɛɑɢɔɌɗɨəɧɕ ɘɌɏəɔɞ (ȼɔɝ. 3).  

03.04.2007 ɏ. ɎɧɛɚɗəɑəɌ ɛɚɓɌɐɔɚɍɚɐɚɣəɌɫ 

ɏɑɛɌɞɚɔəɞɑɝɞɔəɚɛɑɖɝɔɫ (Ɏ ɛɜɚɑɖɢɔɔ ɛɜɌɎɚɏɚ 

ɛɑɣɑəɚɣəɚɏɚ ɛɜɚɞɚɖɌ) ɚɞɖɗɪɣɑəəɚɕ ɛɚ ȼɟ ɛɑɞɗɑɕ 

ɞɚɥɑɕ ɖɔɤɖɔ. Ȯɞɚɜɚɕ ɌəɌɗɚɏɔɣəɧɕ ɝɛɑɢɔɌɗɨ-

əɧɕ ɘɌɏəɔɞ ɎɎɑɐɑə Ɏ ɛɜɚɝɎɑɞ ɚɞɖɗɪɣɑəəɚɕ ɛɚ 

ȼɟ ɛɑɞɗɔ ɞɚɥɑɕ ɖɔɤɖɔ ɐɚ ɖɚəɝɞɌɞɌɢɔɔ əɌɍɗɪ-

ɐɌɑɘɚɏɚ ɛɜɔ ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɔ 

ɌɐɑɖɎɌɞəɚɏɚ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɘɌɏəɔɞəɧɡ ɛɗɌɤɑɖ 

(ȼɔɝ. 4). ȹɌ ɐɜɑəɌɒɑ ɝɠɚɜɘɔɜɚɎɌəɌ ɛɚɐɎɑɝəɌɫ 

ɑɪəɚɝɞɚɘɌ. 

12.04.2007 ɏ.  ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ 

ɚɝɗɚɒəɔɗɝɫ ɜɌɓɎɔɎɤɔɘɝɫ ɖɔɤɑɣəɧɘ ɖɜɚɎɚɞɑ-

ɣɑəɔɑɘ, ɖɟɛɔɜɚɎɌəəɧɘ ɖɚəɝɑɜɎɌɞɔɎəɧɘɔ ɘɑ-

ɜɚɛɜɔɫɞɔɫɘɔ.  

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɕ ɌəɞɑɏɜɌɐəɚɕ ɡɚɗɌəɏɔɚ-

ɏɜɌɠɔɔ 13.04.2007 ɏ. ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ ɣɑɜɑɓ ɡɚɗɌəɏɔɚɝɞɚɘɟ ɚɞɘɑɣɌɗɚɝɨ 

ɛɚɝɞɟɛɗɑəɔɑ ɛɚɝɗɑɐəɑɏɚ Ɏ ɞɚɥɟɪ ɖɔɤɖɟ ɣɑɜɑɓ 

ɝɠɚɜɘɔɜɚɎɌɎɤɔɕɝɫ ɖɚɘɛɜɑɝɝɔɚəəɧɕ ɘɌɏəɔɞ-

əɧɕ ɏɑɛɌɞɔɖɚɑɪəɚɌəɌɝɞɚɘɚɓ (ȼɔɝ. 5). 

19.04.2007 ɏ. Ɏɧɛɚɗəɑəɚ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɓ ɛɚɐɎɑɝəɟɪ ɑɪəɚɝɞɚɘɟ, Ɏ 

ɡɚɐɑ ɖɚɞɚɜɚɏɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌə ɝɠɚɜɘɔɜɚɎɌɎ-

ɤɔɕɝɫ ɍɔɗɔɚɐɔɏɔɝɞɔɎəɧɕ ɌəɌɝɞɚɘɚɓ: ɛɜɚɝɎɑɞ 

ɑɏɚ ɤɔɜɚɖɔɕ, ɛɜɚɡɚɐɔɘɚɝɞɨ, ɛɚɐɞɎɑɜɒɐɑəəɌɫ 

ɛɚɝɞɟɛɗɑəɔɑɘ Ɏ ɖɔɤɖɟ ɣɑɜɑɓ ɌəɌɝɞɚɘɚɓ ɎɎɑɐɑə-

əɚɏɚ ɛɚ ɡɚɗɌəɏɔɚɝɞɚɘɔɣɑɝɖɚɘɟ ɐɜɑəɌɒəɚɘɟ ɖɌ-

ɞɑɞɑɜɟ Ɏɚɐəɚɏɚ ɜɌɝɞɎɚɜɌ ɔəɐɔɏɚɖɌɜɘɔəɌ, ɟɐɚ-

ɎɗɑɞɎɚɜɔɞɑɗɨəɌɫ (ȼɔɝ. 6). 

ȭɚɗɨəɚɕ ɎɧɛɔɝɌə  27.04.2007 ɏ.  Ɏ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ. Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɖɚɕɖɚ-ɐəɑɕ ɝɚɝɞɌɎɔɗɚ 163. Ȱɚɛɚɗəɔɞɑɗɨəɚɑ ɗɑ-

ɣɑəɔɑ ɛɚ ɛɚɎɚɐɟ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔəɫ-

ɞɚ ɜɑɤɑəɔɑ əɑ ɛɜɚɎɚɐɔɞɨ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȭɚɗɨəɚɕ əɌɡɚɐɔɞɝɫ ɛɚɐ əɌɍɗɪɐɑəɔɑɘ Ɏ ɞɑ-

ɣɑəɔɑ 5 ɗɑɞ. Ȯɑɐɑɞ ɌɖɞɔɎəɧɕ ɚɍɜɌɓ ɒɔɓəɔ. Ȼɚ-

ɝɗɑɐəɔɕ ɚɝɘɚɞɜ 27.04.2012 ɏ. Ȼɚ ɐɌəəɧɘ ɛɜɚ-

Ɏɑɐɑəəɚɏɚ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɓəɌɖɚɎ ɜɑɢɔ-

ɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ əɑ ɎɧɫɎɗɑəɚ. ȹɌɜɟɤɑəɔɫ 

ɒɑɗɣɑɚɞɞɚɖɌ ɔɓ ɛɑɣɑəɔ əɑɞ. ȷɌɍɚɜɌɞɚɜəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ Ɏ ɛɜɑɐɑɗɌɡ ɎɚɓɜɌɝɞəɚɕ əɚɜɘɧ.  

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɣɜɑɝɛɑɣɑəɚɣəɧɑ ɔəɞɑɜ-

Ɏɑəɢɔɚəəɚ-ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ ɛɚɐ ɖɚəɞɜɚɗɑɘ ɜɑəɞɏɑəɚɝɖɚ-

ɛɔɔ Ɏɧɛɚɗəɫɪɞɝɫ Ɏɝɑ ɣɌɥɑ. Ⱥɝɚɍɚɑ ɘɑɝɞɚ ɝɜɑɐɔ 

ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ əɌɜɟɤɑəɔɫ ɛɜɚɡɚɐɔɘɚɝɞɔ 

Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɓɌəɔɘɌɑɞ 

ɖɚɘɛɜɑɝɝɔɚəəɌɫ ɘɌɏəɔɞəɌɫ ɍɔɗɔɚɩəɞɑɜɚɝɞɚɘɔɫ, 

ɖɚɞɚɜɌɫ ɓɌɜɑɖɚɘɑəɐɚɎɌɗɌ ɝɑɍɫ ɖɌɖ ɘɑɞɚɐ Ɏɧɍɚ-

 

ȼɔɝ. 5.    

 

ȼɔɝ. 6.    

ȼɔɝ. 5.   ȬəɞɑɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɏɜɌɠɔɫ.                                                                      

ȶɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɞɚɥɑɕ ɖɔɤɖɔ ɣɑɜɑɓ ɝɠɚɜɘɔɜɚ-

ɎɌɎɤɔɕɝɫ ɏɑɛɌɞɔɖɚɩəɞɑɜɚɌəɌɝɞɚɘɚɓ (17  ɝɟɞɖɔ ɛɚɝɗɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ), ɘɌɏəɔɞəɧɑ ɛɗɌɤɖɔ ɚɞɚɤɗɔ Ɏ ɖɔɤɑɣ-

əɔɖ. 

ȼɔɝ. 6.   ɉəɞɑɜɚɝɖɚɛɔɫ ɣɑɜɑɓ ɛɚɐɎɑɝəɟɪ ɑɪəɚ-

ɝɞɚɘɟ.                                                                             

ɉəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɏɑɛɌɞɔɖɚɑɪəɚɌəɌɝɞɚɘɚɓɌ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 3 ˉ2 2013. ʉʪʨʘʥʠʮʘ  84 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɌ Ɏ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ əɔɓɖɚɕ əɑɛɜɚɡɚɐɔɘɚ-

ɝɞɨɪ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ [2,6]  ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ 

ɘəɚɏɚɣɔɝɗɑəəɧɡ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ əɌ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ, Ɍ ɞɌɖɒɑ ɛɚɝɗɑ 

ɞɜɌəɝɛɗɌəɞɌɢɔɔ ɛɑɣɑəɔ [5].  ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ 

ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɌ Ɏ ɗɑɣɑəɔɔ ɚɝɗɚɒəɑəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. ɉɞɚ ɚɍɟɝɗɚɎɗɑəɚ 

Ɏɧɝɚɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɨɪ, ɘɌɗɚɕ ɞɜɌɎɘɌɞɔɣəɚ-

ɝɞɨɪ ɔ əɔɓɖɚɕ ɣɌɝɞɚɞɚɕ ɚɝɗɚɒəɑəɔɕ [7]. Ȯ 

əɌɤɑɘ ɝɗɟɣɌɑ ɚɍɝɟɒɐɌɑɘɌɫ ɘɑɞɚɐɔɖɌ ɫɎɔɗɌɝɨ 

ɑɐɔəɝɞɎɑəəɧɘ ɎɌɜɔɌəɞɚɘ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɑɝɞɑ-

ɝɞɎɑəəɚɏɚ ɛɌɝɝɌɒɌ ɒɑɗɣɔ, ɚɍɑɝɛɑɣɔɎ, ɖɜɚɘɑ ɞɚ-

ɏɚ, ɛɚɗəɟɪ ɜɑɌɍɔɗɔɞɌɢɔɪ ɛɌɢɔɑəɞɌ ɔ əɚɜɘɌɗɨ-

əɚɑ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ. 

ȮɧɎɚɐɧ. 

ȶɚɘɛɜɑɝɝɔɚəəɌɫ ɘɌɏəɔɞəɌɫ ɏɑɛɌɞɔɖɚɑ-

ɪəɚɝɞɚɘɔɫ:  

1. ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɚɕ ɘɑɞɚɐɔɖɚɕ Ɏ ɗɑ-

ɣɑəɔɔ əɑɛɜɚɡɚɐɔɘɚɝɞɔ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣ-

əɧɡ ɛɜɚɞɚɖɚɎ; 

2. ɚɍɑɝɛɑɣɔɎɌɑɞ ɍɧɝɞɜɟɪ ɜɑɌɍɔɗɔɞɌɢɔɪ ɔ 

ɌɐɑɖɎɌɞəɚɑ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ; 

3. ɘɚɒɑɞ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɗɑɣɑəɔɔ 

ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. 
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ɔɘɠɚɘɌ - ɩɞɚ ɜɌɓəɚɎɔɐəɚɝɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ, ɛɚɜɌɒɌɪɥɔɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɟɪ ɝɔɝɞɑɘɟ ɚɜɏɌəɔɓɘɌ. Ȼɜɔ ɗɔɘɠɚɘɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɚɏɜɌəɔɣɑəəɚɏɚ ɐɑɗɑəɔɫ 

"ɚɛɟɡɚɗɑɎɧɡ" ɗɔɘɠɚɢɔɞɚɎ ɔɡ ɛɚɞɚɘɖɔ ɓɌɝɑɗɫɪɞ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɔ/ɔɗɔ ɜɌɓ-

ɗɔɣəɧɑ Ɏəɟɞɜɑəəɔɑ ɚɜɏɌəɧ, ɎɧɓɧɎɌɫ əɌɜɟɤɑəɔɑ ɔɡ əɚɜɘɌɗɨəɚɕ ɜɌɍɚɞɧ. Ȼɚəɫɞɔɑ çɗɔɘ-

ɠɚɘɌè ɚɍɦɑɐɔəɫɑɞ ɍɚɗɑɑ 30 ɓɌɍɚɗɑɎɌəɔɕ, ɜɌɓɗɔɣəɧɡ ɛɚ ɝɎɚɔɘ ɖɗɔəɔɣɑɝɖɔɘ ɛɜɚɫɎɗɑəɔ-

ɫɘ, ɞɑɣɑəɔɪ ɔ ɛɜɚɏəɚɓɟ. Ȯɧɐɑɗɫɪɞ ɐɎɌ ɚɝəɚɎəɧɡ ɞɔɛɌ ɗɔɘɠɚɘ: ɗɔɘɠɚɘɌ ɁɚɐɒɖɔəɌ ɔ 

əɑɡɚɐɒɖɔəɝɖɌɫ ɗɔɘɠɚɘɌ. Ȯ ɝɞɌɞɨɑ ɐɌə ɚɍɓɚɜ əɑɖɚɞɚɜɧɡ ɠɚɜɘ əɑɡɚɐɒɖɔəɝɖɔɡ ɗɔɘɠɚɘ 

ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ, ɛɜɑɐɝɞɌɎɗɑə ɣɌɝɞəɧɕ ɝɗɟɣɌɕ ɗɔɘɠɚɘɧ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ 

ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɎɧɫɎɗɑəɔɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɑɡɚɐɒɖɔəɝɖɌɫ ɗɔɘɠɚɘɌ, ɖɚɘɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ, ȸȼȾ, ȶȾ, ȻɉȾ. 
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ymphoma is a type of cancer that affects the lymphatic system of the body. Lymph o-

ma as a result of unlimited division of tumor cells invades the lymph nodes and / or 

various internal organs, causing an imp airment in their normal functioning. The co n-

cept of "lymphoma" brings together more than 30 diseases that differ in their clinical man i-

festations, course and prognosis. There are two main types of lymphoma: Hodgkin lymph o-

ma and non -Hodgkin lymphoma. The ar ticle reviews some forms of non -Hodgkin lymphoma 

of the gastrointestinal tract, presents a special case of lymphoma of the colon and possible 

methods of radiological diagnosis in detecting the disease.  

 
Keywords: non -Hodgkin lymphoma, complex radiological diagnostics, MRI, 

CT, PET.  
 
 
 

 

ɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɚɐəɟ ɔɓ ɝɌɘɧɡ ɚɍ-

ɤɔɜəɧɡ ɚɍɗɌɝɞɑɕ ɏɑɘɌɞɚɗɚɏɔɔ, ɘɚɏɟɞ 

ɎɚɓəɔɖɌɞɨ ɠɌɖɞɔɣɑɝɖɔ Ɏ ɗɪɍɚɘ ɚɜɏɌəɑ ɔ ɔɘɑɞɨ 

ɜɌɓɗɔɣəɧɑ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɣɑɜɞɧ, ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ ɔ ɛɜɚɏəɚɓ. ȷɔɘɠɚɔɐəɧɑ ɖɗɑɞɖɔ 

ɛɜɚɡɚɐɫɞ ɐɚɗɏɔɕ ɛɟɞɨ ɜɌɓɎɔɞɔɫ ɚɞ ɝɞɎɚɗɚɎɧɡ ɐɚ 

ɓɜɑɗɧɡ ɖɗɑɞɚɣəɧɡ ɩɗɑɘɑəɞɚɎ, ɓɌɛɜɚɏɜɌɘɘɔɜɚ-

ɎɌəəɧɡ əɌ Ɏɧɛɚɗəɑəɔɑ ɚɛɜɑɐɑɗɑəəɧɡ ɠɟəɖɢɔɕ. 

ȹɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ɝɚɓɜɑɎɌəɔɫ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɑɘɝɫ ɘɚɗɑɖɟɗɫɜəɚ-ɍɔɚɗɚɏɔɣɑɝɖɔɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ ɖɗɑɞɚɖ, ɘɚɒɑɞ ɛɜɚɔɓɚɕɞɔ ɚɛɟɡɚɗɑɎɌɫ 

ɞɜɌəɝɠɚɜɘɌɢɔɫ ɔ ɛɚɫɎɔɞɨɝɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɕ 

ɖɗɚə ɗɔɘɠɚɢɔɞɚɎ, ɖɚɞɚɜɧɕ ɔ ɍɟɐɑɞ ɛɜɑɐɝɞɌɎ-

ɗɫɞɨ   ɝɟɍɝɞɜɌɞ  ɚɛɟɡɚɗɔ.  Ȼɚ  ɘɑɝɞɟ  ɛɑɜɎɔɣəɚɏɚ  

 

ɎɚɓəɔɖəɚɎɑəɔɫ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ ɍɚɗɨɤɔɑ 

ɏɜɟɛɛɧ. ȷɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, 

ɛɑɜɎɔɣəɚ ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ, ɚɍɚ-

ɓəɌɣɌɪɞɝɫ ɞɑɜɘɔəɚɘ "ɗɑɕɖɚɓ". ȱɝɗɔ ɚɛɟɡɚɗɨ 

ɛɑɜɎɔɣəɚ ɎɚɓəɔɖɌɑɞ Ɏ ɗɔɘɠɚɔɐəɚɕ ɞɖɌəɔ, ɜɌɝ-

ɛɚɗɚɒɑəəɚɕ Ɏəɑ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (Ɏ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɌɡ), ɞɚ ɞɌɖɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɚɍɚɓəɌɣɌɑɞɝɫ 

ɞɑɜɘɔəɚɘ "ɗɔɘɠɚɘɌ". Ȼɜɔ ɜɌɓɎɔɞɔɔ ɗɔɘɠɚɘɧ 

ɔɓ ɗɔɘɠɚɔɐəɚɕ ɞɖɌəɔ ɖɌɖɚɏɚ-ɗɔɍɚ ɚɜɏɌəɌ (ɛɑ-

ɣɑəɔ, ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ) ɖ ɞɑɜɘɔ-

əɟ "ɗɔɘɠɚɘɌ" ɐɚɍɌɎɗɫɑɞɝɫ ɟɖɌɓɌəɔɑ ɚɜɏɌəɌ, ɔɓ 

ɗɔɘɠɚɔɐəɚɕ ɞɖɌəɔ ɖɚɞɚɜɚɏɚ ɐɌəəɌɫ ɚɛɟɡɚɗɨ 

ɛɜɚɔɝɡɚɐɔɞ. 

ȹɌɔɍɚɗɑɑ ɚɍɤɔɜəɌɫ  ɖɗɌɝɝɔɠɔɖɌɢɔɫ  ɗɔɘ- 
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ʈ 122 ɔɘ. ȷ.ȯ. Ƚɚɖɚɗɚ-

ɎɌ ɀȸȭȬ ȼɚɝɝɔɔ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɠɚɘ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɜɟɖɚɎɚɐɝɞɎɑ çȻɌɞɚɗɚɏɔɫ ɔ 

ɏɑəɑɞɔɖɌ ɚɛɟɡɚɗɑɕ ɖɜɚɎɑɞɎɚɜəɚɕ ɔ ɗɔɘɠɚɔɐəɚɕ 

ɞɖɌəɑɕè, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ȯɝɑɘɔɜəɚɕ ȺɜɏɌəɔɓɌ-

ɢɔɑɕ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ Ɏ 2001 ɏ. [1]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɗɔɘɠɚɘɧ - ɩɞɚ ɏɜɟɛɛɧ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɗɔɘɠɌɞɔɣɑɝɖɚɕ 

ɞɖɌəɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑɝɫ ɟɎɑɗɔɣɑəɔɑɘ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɔ/ɔɗɔ ɛɚɜɌɒɑəɔɑɘ ɜɌɓɗɔɣ-

əɧɡ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ, Ɏ ɖɚɞɚɜɧɡ ɛɜɚɔɝɡɚɐɔɞ 

ɍɑɝɖɚəɞɜɚɗɨəɚɑ əɌɖɚɛɗɑəɔɑ "ɚɛɟɡɚɗɑɎɧɡ" ɗɔɘ-

ɠɚɢɔɞɚɎ. 

Ȱɗɫ ɟɛɜɚɥɑəɔɫ ɛɚəɔɘɌəɔɫ ɘɌɞɑɜɔɌɗɌ ɚɞ-

ɘɑɞɔɘ, ɣɞɚ ɚɝəɚɎəɧɘɔ ɏɜɟɛɛɌɘɔ ɗɔɘɠɚɛɜɚɗɔ-

ɠɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɫɎɗɫɪɞɝɫ: 

- Ȯ-ɖɗɑɞɚɣəɧɑ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ 

ɓɌɍɚɗɑɎɌəɔɫ, 

- Ⱦ-ɖɗɑɞɚɣəɧɑ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ ɓɌ-

ɍɚɗɑɎɌəɔɫ, 

- ɗɔɘɠɚɏɜɌəɟɗɑɘɌɞɚɓ (ɍɚɗɑɓəɨ ɁɚɐɒɖɔəɌ). 

Ȯ- ɔ Ⱦ-ɖɗɑɞɚɣəɧɑ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɑ 

ɓɌɍɚɗɑɎɌəɔɫ (ɔɝɖɗɪɣɌɫ Ȯ- ɔ Ⱦ-ɖɗɑɞɚɣəɧɑ ɗɑɕɖɚ-

ɓɧ) ɚɍɦɑɐɔəɫɪɞ Ɏ ɚɍɥɟɪ ɏɜɟɛɛɟ, ɚɍɚɓəɌɣɌɑɘɟɪ 

ɞɑɜɘɔəɚɘ "əɑɡɚɐɒɖɔəɝɖɔɑ ɗɔɘɠɚɘɧ" (ȹɁȷ). 

Ȯ ɝɚɎɜɑɘɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɚɐɣɑɜɖɔɎɌɑɞ-

ɝɫ əɑ ɞɚɗɨɖɚ əɑɟɖɗɚəəɧɕ ɜɚɝɞ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 

əɑɡɚɐɒɖɔəɝɖɔɘɔ ɗɔɘɠɚɘɌɘɔ, əɚ ɔ ɟɎɑɗɔɣɑəɔɑ 

ɎɧɫɎɗɑəɔɫ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɔ/ɔɗɔ ɘɚɜɠɚɗɚɏɔ-

ɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɢɔɔ, ɛɜɑɒɐɑ 

Ɏɝɑɏɚ ɩɖɝɞɜɌəɚɐɌɗɨəɧɡ ɗɔɘɠɚɘ. ȮɧɫɎɗɑəəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ ɔɘɑɪɞ ɖɌɖ əɌɟɣəɚɑ, ɞɌɖ ɔ ɛɜɌɖɞɔ-

ɣɑɝɖɚɑ ɓəɌɣɑəɔɑ. ȳɌɍɚɗɑɎɌɑɘɚɝɞɨ Ɏɧɤɑ Ɏ ɜɌɓ-

Ɏɔɞɧɡ ɝɞɜɌəɌɡ, ɏɐɑ ɓɌ ɛɚɝɗɑɐəɔɑ 20 ɗɑɞ ɚəɌ ɟɎɑ-

ɗɔɣɔɗɌɝɨ ɍɚɗɑɑ ɣɑɘ əɌ 50%, ɔ ɛɚ ɞɑɘɛɟ ɛɜɔɜɚ-

ɝɞɌ ɛɜɑɎɧɤɌɑɞ ɗɔɘɠɚɏɜɌəɟɗɑɘɌɞɚɓ. 

ȹɌɔɍɚɗɑɑ ɓəɌɣɔɘɧɘ ɠɌɖɞɚɜɚɘ ɜɔɝɖɌ ɜɌɓ-

Ɏɔɞɔɫ ȹɁȷ ɫɎɗɫɑɞɝɫ ɎɚɓɜɌɝɞ: ɟɜɚɎɑəɨ ɓɌɍɚɗɑɎɌ-

ɑɘɚɝɞɔ Ɏ ɎɚɓɜɌɝɞɑ 15-20 ɗɑɞ ɍɚɗɑɑ ɣɑɘ Ɏ 10 ɜɌɓ 

əɔɒɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɚɓɜɌɝɞɚɘ ɝɞɌɜɤɑ 75 ɗɑɞ 

(ɩɞɌ ɚɝɚɍɑəəɚɝɞɨ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɚɍɚɔɡ ɛɚɗɚɎ). 

Ⱦɚɗɨɖɚ ɗɔɘɠɚɍɗɌɝɞəɧɑ ɗɔɘɠɚɘɧ/ɗɑɕɖɑɘɔɔ ɔ 

ɗɔɘɠɚɘɌ ȭɑɜɖɔɞɞɌ ɜɌɓɎɔɎɌɪɞɝɫ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 

20 ɗɑɞ (ɛɜɔ ɩəɐɑɘɔɣɑɝɖɚɘ ɎɌɜɔɌəɞɑ ɗɔɘɠɚɘɧ 

ȭɑɜɖɔɞɞɌ ɍɚɗɑɪɞ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɑɞɔ -  ɛɔɖ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏ ɎɚɓɜɌɝɞɑ 5-8 ɗɑɞ). ȺɝəɚɎəɟɪ 

ɣɌɝɞɨ ɍɚɗɨəɧɡ ȹɁȷ ɝɚɝɞɌɎɗɫɪɞ ɗɔɢɌ ɝɞɌɜɤɑ 60 

ɗɑɞ. 

Ȼɜɔ əɑɡɚɐɒɖɔəɝɖɚɕ ɗɔɘɠɚɘɑ ɛɜɚɔɝɡɚɐɔɞ 

ɘɟɞɌɢɔɫ Ȱȹȶ Ɏ ɚɐəɚɘ ɔɓ ɗɔɘɠɚɢɔɞɚɎ, ɣɞɚ ɛɜɔ-

Ɏɚɐɔɞ ɖ ɛɚɫɎɗɑəɔɪ ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ ɛɗɚɡɚ ɝɠɚɜ-

ɘɔɜɚɎɌəəɧɡ ɗɔɘɠɚɢɔɞɚɎ, ɝɜɌɝɞɌɪɥɔɡɝɫ Ɏ ɚɛɟ-

ɡɚɗɑɎɧɑ ɘɌɝɝɧ Ɏəɟɞɜɔ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɔ Ɏ 

ɐɜɟɏɔɡ ɚɜɏɌəɌɡ. ȾɚɣəɌɫ ɛɜɔɣɔəɌ ɘɟɞɌɢɔɔ Ȱȹȶ, 

ɎɑɐɟɥɌɫ ɖ ȹɁȷ, əɑɔɓɎɑɝɞəɌ, əɚ ɛɚɐ ɛɚɐɚɓɜɑəɔ-

ɑɘ əɌɡɚɐɔɞɝɫ ɜɫɐ ɡɔɘɔɖɌɞɚɎ, ɚɝɚɍɑəəɚ ɏɑɜɍɔ-

ɢɔɐɧ ɔ ɛɑɝɞɔɢɔɐɧ. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ȹɁȷ ɐɑɍɪɞɔɜɟɪɞ 

ɛɚɜɌɒɑəɔɑɘ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɔɗɔ ɎɔɝɢɑɜɌɗɨ-

əɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (əɚɐɌɗɨəɧɑ ɗɔɘɠɚ-

ɘɧ), ɚɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɟɎɑɗɔɣɔɗɚɝɨ ɖɚ-

ɗɔɣɑɝɞɎɚ ɍɚɗɨəɧɡ ɩɖɝɞɜɌəɚɐɌɗɨəɧɘɔ ȹɁȷ (ɔɝ-

ɡɚɐɫɥɔɘɔ ɔɓ ɗɔɘɠɚɕɐəɚɕ ɞɖɌəɔ, Ɍɝɝɚɢɔɔɜɚ-

ɎɌəəɚɕ ɝɚ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɚɕ, ɣɞɚ ɔ ɚɞɜɌɒɑəɚ 

Ɏ ɔɡ əɌɓɎɌəɔɔ MALT-ɚɘɧ ð mucosa -associated 

lymphoid tissue), ɝɜɑɐɔ ɖɚɞɚɜɧɡ əɌɔɍɚɗɨɤɑɑ 

ɓəɌɣɑəɔɑ ɔɘɑɪɞ ȹɁȷ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ 

ɞɜɌɖɞɌ, ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ, Ɍ ɞɌɖɒɑ  

ȹɁȷ ɛɜɔ ȮȴɃ-ɔəɠɑɖɢɔɔ [2]. 
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ȼɔɝ. 1.  ȸȽȶȾ.                                                                                                                                                           

Ɍ. ȹɌɞɔɎəɚɑ ɔɓɚɍɜɌɒɑəɔɑ.  ȺɛɟɡɚɗɑɎɧɕ ɖɚəɏɗɚɘɑɜɌɞ Ɏ ɩɛɔɏɌɝɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɝ əɑɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟ-

ɜɚɘ, ɔəɞɔɘəɚ ɛɜɔɗɑɏɌɪɥɔɕ ɖ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ),  ɌəɞɜɌɗɨəɚɘɟ ɚɞɐɑɗɟ ɒɑɗɟɐɖɌ, 

ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɑ, ɝ əɌɗɔɣɔɑɘ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ ɔ ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ɛɚɝɗɑɐəɑɕ (ɣɑɜəɌɫ ɝɞɜɑɗ-

ɖɌ).                                                                                                                                                                                                  

ɍ. ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȹɌ ɠɚəɑ ɔəɞɑəɝɔɎəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɛɌɜɑə-

ɡɔɘɚɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɚɎɌɝɖɟɗɫɜəɚɑ ɚɍɜɌɓɚɎɌəɔɑ, ɖɚəɞɟɜ ɒɑɗɑɓɧ Ɏ ɚɍɗɌɝɞɔ ɛɜɔ-

ɗɑɏɌəɔɫ ɚɍɜɌɓɚɎɌəɔɫ əɑɣɑɞɖɔɕ, ɓɌ ɝɣɑɞ ɛɜɚɜɌɝɞɌəɔɫ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ).                                                                                             

Ɏ. ȻɚɜɞɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɛɚɝɞɑɛɑəəɚɑ əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ ɎɧɫɎ-

ɗɑəəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ; ɏɜɌəɔɢɧ ɘɑɒɐɟ ɝɞɑəɖɚɕ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ əɑ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ. 
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American Lymphoma) ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɐɔɠɠɟɓ-

əɌɫ Ȯ-ɖɗɑɞɚɣəɌɫ ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ ɚɞ-

əɚɝɔɞɝɫ ɖ ɌɏɜɑɝɝɔɎəɧɘ ɗɔɘɠɚɘɌɘ ɔ ɫɎɗɫɑɞɝɫ 

əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɎɌɜɔɌəɞɚɘ ɗɔɘɠɚɘ Ɏ ɩɞɚɕ 

ɏɜɟɛɛɑ, ɖ ɖɚɞɚɜɚɕ ɞɌɖɒɑ ɚɞəɚɝɫɞɝɫ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɌɫ Ⱦ-ɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ, ɌəɌɛɗɌɝɞɔɣɑɝɖɌɫ 

ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ ɔ ɗɔɘɠɚɍɗɌɝɞəɌɫ 

ɗɔɘɠɚɘɌ. ȰɔɠɠɟɓəɌɫ ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ Ȯ-

ɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ -  əɌɔɍɚɗɑɑ ɣɌɝɞɧɕ ɎɌɜɔɌəɞ 

ɗɔɘɠɚɘ ɟ Ɏɓɜɚɝɗɧɡ, ɚəɌ ɝɚɝɞɌɎɗɫɑɞ 30ð40% 

Ɏɝɑɡ ȹɁȷ, 80% ɌɏɜɑɝɝɔɎəɧɡ ɗɔɘɠɚɘ [3,4]. ȱɬ 

ɞɑɣɑəɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɝɖɗɚəəɚɝɞɨɪ ɖ ɍɧɝɞ-

ɜɚɕ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞ ɖɜɌɕəɑ əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɚɏəɚɓ ɔ 

Ɏɧɝɚɖɟɪ ɗɑɞɌɗɨəɚɝɞɨ ɍɚɗɨəɧɡ: 5-ɗɑɞəɫɫ Ɏɧɒɔ-

ɎɌɑɘɚɝɞɨ ɝɚɝɞɌɎɗɫɑɞ Ɏ ɝɜɑɐəɑɘ 38%, Ɍ ɘɑɐɔɌəɌ 

ɎɧɒɔɎɌɑɘɚɝɞɔ əɑɗɑɣɑəəɧɡ ɍɚɗɨəɧɡ əɑ ɛɜɑɎɧ-

ɤɌɑɞ 1 ɏɚɐɌ. Amer E.M. ɔ el-Akkad S. ɝɚɚɍɥɔɗɔ, 

ɣɞɚ 10-ɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɍɚɗɨəɧɡ ɝ ɩɞɚɕ 

ɛɌɞɚɗɚɏɔɑɕ ɝɚɝɞɌɎɔɗɌ 53% [5]. 

ȶɌɖ ɝɖɌɓɌəɚ Ɏɧɤɑ, ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɕ 

ɞɜɌɖɞ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ 

ɗɔɘɠɚɘ ɩɖɝɞɜɌəɚɐɌɗɨəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. 

ȰɔɌɏəɚɝɞɔɖɌ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɎɑɝɨɘɌ əɑɗɑɏɖɌ. 

ȻɌɢɔɑəɞɌɘ ɝ ɗɔɘɠɚɘɌɘɔ ȲȶȾ ɛɜɔ ɩəɐɚɝɖɚɛɔ-

ɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɎɧɝɞɌɎ-

ɗɫɪɞɝɫ ɐɔɌɏəɚɓɧ ɔəɧɡ (ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ) ɓɌ-

ɍɚɗɑɎɌəɔɕ. ȶɜɌɕəɑ ɎɌɒəɚ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚ-

ɏəɚɓɌ ɎɧɫɎɔɞɨ ɩɞɟ ɛɌɞɚɗɚɏɔɪ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ, 

ɐɚ ɛɑɜɑɡɚɐɌ ɑɑ ɔɓ əɔɓɖɚ-  Ɏ ɎɧɝɚɖɚɓɗɚɖɌɣɑ-

ɝɞɎɑəəɟɪ ɠɚɜɘɟ. 

Ƚɜɑɐɔ ɛɑɜɎɔɣəɧɡ ȹɁȷ ȲȶȾ əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɛɚɜɌɒɌɑɞɝɫ ɒɑɗɟɐɚɖ (55ð70%), ɜɑɒɑ ð ɞɚə-

ɖɌɫ (20ð35%) ɔ ɞɚɗɝɞɌɫ ɖɔɤɖɌ (5ð10%) [2]. Ȼɜɔ 

ɩɞɚɘ ɝɜɑɐɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟɡɚɗɑɕ ɞɚəɖɚɕ 

ɖɔɤɖɔ ɗɔɘɠɚɘɧ ɝɚɝɞɌɎɗɫɪɞ 18%, ɘɑəɑɑ 1% 

ɚɛɟɡɚɗɑɕ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔ 1-5 % Ɏɝɑɡ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɒɑɗɟɐɖɌ [6]. ȻɑɜɎɔɣəɌɫ 

ɗɔɘɠɚɘɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɝɞɜɑɣɌɑɞɝɫ 

ɜɑɐɖɚ (ɘɑəɑɑ 1% ɚɛɟɡɚɗɑɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ ɔ ɘɑəɑɑ 2% ɩɖɝɞɜɌɟɓɗɚɎɧɡ ɠɚɜɘ ɗɔɘɠɚɘ) 

[7,8,9,10,11,12]. Ȯɞɚɜɔɣəɧɑ ɗɔɘɠɚɘɧ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ ɫɎɗɫɪɞɝɫ ɏɚɜɌɓɐɚ ɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɧɘɔ (ɎɝɞɜɑɣɌɪɞɝɫ ɐɚ 30% ɟ ɍɚɗɨəɧɡ ɝ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɗɔɘɠɚɘɚɕ) [7]. 

ȹɁȷ ɒɑɗɟɐɖɌ ɚɍɧɣəɚ ɜɌɓɎɔɎɌɑɞɝɫ Ɏ Ɍə-

ɞɜɌɗɨəɚɘ ɚɞɐɑɗɑ (ɩɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɚɝɚɍɑəəɚɝɞɫ-

ɘɔ ɔəɠɔɢɔɜɚɎɌəɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ 

Helicobacter pylori, ɖɚɞɚɜɧɕ ɎɧɫɎɗɫɑɞɝɫ ɍɚɗɑɑ 

ɣɑɘ Ɏ 90% ɍɔɚɛɞɌɞɚɎ, ɛɚɗɟɣɑəəɧɡ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɑɕ), ɜɑɒɑ ɛɚɜɌɒɌɑɞ ɞɑɗɚ ɔ 

ɖɌɜɐɔɌɗɨəɧɕ ɚɞɐɑɗ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɓɌ-

ɍɚɗɑɎɌəɔɑ ɎɚɓəɔɖɌɑɞ ɟ ɗɔɢ ɝɜɑɐəɑɏɚ ɔ ɛɚɒɔɗɚɏɚ 

ɎɚɓɜɌɝɞɌ. 

ȻɑɜɎɔɣəɧɑ ȹɁȷ ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɚɍɧɣəɚ 

ɔɘɑɪɞ Ȯ-ɖɗɑɞɚɣəɧɕ ɠɑəɚɞɔɛ: ɐɔɠɠɟɓəɌɫ Ȯ-

ɖɗɑɞɚɣəɌɫ ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ (Ȱȶȶȷ), 

ɠɚɗɗɔɖɟɗɫɜəɌɫ ɗɔɘɠɚɘɌ, ɗɔɘɠɚɘɌ ɔɓ ɖɗɑɞɚɖ 

ɓɚəɧ ɘɌəɞɔɔ; ɜɑɐɖɚ ɎɝɞɜɑɣɌɑɞɝɫ ɌəɌɛɗɌɝɞɔɣɑ-

ɝɖɌɫ ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ. 

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɜɌɓəɚɚɍɜɌɓəɌ ɔ ɐɚ-

ɝɞɌɞɚɣəɚ əɑɝɛɑɢɔɠɔɣəɌ, ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ 

ɜɌɖ ɚɍɚɐɚɣəɚɕ ɔ ɛɜɫɘɚɕ ɖɔɤɖɔ, ɔɘɘɟəɚɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɞɚɗɝɞɚɕ ɖɔɤɖɔ (əɑɝɛɑ-

ɢɔɠɔɣɑɝɖɔɕ ɫɓɎɑəəɧɕ ɖɚɗɔɞ, ɍɚɗɑɓəɨ ȶɜɚəɌ). 

ȾɌɖɒɑ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ ɍɚɗɨɪ Ɏ ɒɔɎɚɞɑ, 

ɞɚɤəɚɞɚɕ, ɜɎɚɞɚɕ, ɛɚɞɑɜɑɕ ɘɌɝɝɧ ɞɑɗɌ ɔ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɌɛɛɑɞɔɞɌ. ȿ əɑɖɚɞɚɜɧɡ ɍɚɗɨəɧɡ ɛɜɔ 

ɚɝɘɚɞɜɑ ɟɐɌɑɞɝɫ ɛɜɚɛɌɗɨɛɔɜɚɎɌɞɨ Ɏ ɒɔɎɚɞɑ 

ɚɛɟɡɚɗɑɎɔɐəɚɑ    ɚɍɜɌɓɚɎɌəɔɑ.   Ȯ   ɐɌɗɨəɑɕɤɑɘ,  

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

ȼɔɝ. 2.  ȸȽȶȾ. ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. ȶɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ.                                              

Ɍ. ȹɌɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȺɍɜɌɓɚɎɌəɔɑ ɔəɞɔɘəɚ ɛɜɔɗɑɒɔɞ ɖ ɌəɞɜɌɗɨəɚɘɟ ɚɞɐɑɗɟ ɒɑɗɟɐɖɌ (ɐɗɔəəɌɫ ɝɞɜɑɗ-

ɖɌ). ȻɜɚɝɎɑɞ ɌəɞɜɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɒɑɗɟɐɖɌ (ɖɚɜɚɞɖɌɫ ɝɞɜɑɗɖɌ).                                                                                            

b. ȻɚɜɞɌɗɨəɌɫ ɠɌɓɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɏɔɛɚɎɌɝɖɟɗɫɜəɚɑ ɚɍɜɌɓɚɎɌəɔɑ (ɝɞɜɑɗɖɔ), ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɛɌɜɑəɡɔɘɧ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ, ɛɜɚɜɌɝɞɌɪɥɑɑ ɛɚɐɒɑɗɟɐɚɣəɟɪ ɒɑɗɑɓɟ Ɏ ɚɍɗɌɝɞɔ ɏɚɗɚɎɖɔ. 
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ɚɍɧɣəɚ ɝɛɟɝɞɫ 2-3 ɘɑɝɫɢɌ, ɛɚɫɎɗɫɪɞɝɫ ɝɔɘɛɞɚ-

ɘɧ ɖɔɤɑɣəɚɕ əɑɛɜɚɡɚɐɔɘɚɝɞɔ ɔɗɔ ɐɜɟɏɔɑ 

ɚɝɗɚɒəɑəɔɫ (ɛɑɜɠɚɜɌɢɔɫ, ɖɜɚɎɚɞɑɣɑəɔɑ). Ȼɜɔ 

ɐɔɠɠɟɓəɚɘ ɜɚɝɞɑ ɚɛɟɡɚɗɔ, ɖɚɞɚɜɧɕ ɝɎɚɕɝɞɎɑə 

ɍɚɗɨɤɔəɝɞɎɟ əɑɡɚɐɒɖɔəɝɖɔɡ ɗɔɘɠɚɘ, ɛɜɚɔɝɡɚ-

ɐɔɞ ɔəɠɔɗɨɞɜɌɢɔɫ ɝɞɑəɖɔ ɖɔɤɖɔ ɍɗɌɝɞəɧɘɔ 

ɗɔɘɠɚɢɔɞɌɘɔ. Ȼɜɔ ɎɚɎɗɑɣɑəɔɔ Ɏ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɕ ɛɜɚɢɑɝɝ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɍɜɧɒɑɕɖɔ 

ɞɚəɖɚɕ ɖɔɤɖɔ ɔ ɓɌɍɜɪɤɔəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ əɌɜɟɤɌɑɞɝɫ ɗɔɘɠɚɚɍɜɌɥɑəɔɑ Ɏ ɝɞɑəɖɑ 

ɖɔɤɖɔ ɔ ɜɌɓɎɔɎɌɑɞɝɫ ɝɔəɐɜɚɘ ɩɖɝɝɟɐɌɞɔɎəɚɕ 

ɩəɞɑɜɚɛɌɞɔɔ. 

ȺɝəɚɎəɧɘɔ ɘɚɘɑəɞɌɘɔ, ɚɛɜɑɐɑɗɫɪɥɔɘɔ 

ɖɗɔəɔɣɑɝɖɔɑ ɣɑɜɞɧ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɜɚɏəɚɓ, ɫɎ-

ɗɫɪɞɝɫ ɝɞɌɐɔɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɖɗɑɞɚɖ, ɔɓ 

ɖɚɞɚɜɧɡ ɝɚɝɞɚɔɞ ɚɛɟɡɚɗɨ, ɔ ɡɌɜɌɖɞɑɜ ɜɚɝɞɌ 

Ɏəɟɞɜɔ ɎɚɎɗɑɣɑəəɚɏɚ ɗɔɘɠɚɟɓɗɌ (ɠɚɗɗɔɖɟɗɫɜ-

əɧɕ ɔɗɔ ɐɔɠɠɟɓəɧɕ) ɔɗɔ ɚɜɏɌəɌ.  

ȰɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɘɑɒɐɟ ȹɁȷ ɔ 

əɑɝɛɑɢɔɠɔɣɑɝɖɔɘ ɫɓɎɑəəɧɘ ɖɚɗɔɞɚɘ, ɛɜɔ ɖɚ-

ɞɚɜɚɘ ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɗɔɘɠɚɔɐəɌɫ ɔə-

ɠɔɗɨɞɜɌɢɔɫ, əɑɜɑɐɖɚ ɎɑɝɨɘɌ ɝɗɚɒɑə ɔ ɞɜɑɍɟɑɞ 

ɛɜɚɎɑɐɑəɔɫ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ [13]. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɐɗɫ ɛɑɜɎɔɣəɚɕ ɗɔɘ-

ɠɚɘɧ ȲȶȾ Ɏ ɚɝəɚɎəɚɘ ɡɌɜɌɖɞɑɜɑə ɍɚɗɑɎɚɕ 

ɝɔəɐɜɚɘ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɚɫɎɗɑəɔɑ ɍɚɗɑɕ 

əɌ 3 ɏɚɐɌ ɛɜɑɐɤɑɝɞɎɚɎɌɗɚ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

[14].  

Ƚ ɢɑɗɨɪ ɐɑɘɚəɝɞɜɌɢɔɔ ɝɗɚɒəɚɕ ɖɗɔəɔɖɚ-

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɛɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȭɚɗɨəɌɫ Ȼ., 65 ɗɑɞ, ɛɚɝɞɟɛɔɗɌ Ɏ ɝɞɌɢɔɚəɌɜ 

ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɚɝɞɑɛɑəəɚ ɟɝɔɗɔɎɌɪɥɔɑɝɫ ɍɚɗɔ 

Ɏ ɒɔɎɚɞɑ, ɍɑɝɛɚɖɚɫɥɔɑ əɑɝɖɚɗɨɖɚ əɑɐɑɗɨ, əɑ-

ɟɝɞɚɕɣɔɎɧɕ ɝɞɟɗ. Ƚɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɟɐɚɎɗɑ-

ɞɎɚɜɔɞɑɗɨəɚɑ, ɛɜɔ ɠɔɓɔɖɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ əɑ ɎɧɫɎɗɑəɚ.  

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȿȳȴ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ: əɔɒɑ ɒɑɗɟɐɖɌ ɔ ɐɎɑəɌɐɢɌɞɔ-

ɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɗɚɢɔɜɟɑɞɝɫ ɚɛɟɡɚɗɑɎɔɐəɚɑ ɚɍ-

ɜɌɓɚɎɌəɔɑ Ɏ Ɏɔɐɑ ɖɚəɏɗɚɘɑɜɌɞɌ əɑɚɐəɚɜɚɐəɚɕ 

ɏɔɛɚɩɡɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɧ, ɜɌɓɘɑɜɌɘɔ 

105ɡ100ɡ165 ɘɘ. ȽɎɚɍɚɐəɌɫ ɒɔɐɖɚɝɞɨ Ɏ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ əɑ ɎɧɫɎɗɑəɌ, ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

əɑ ɟɎɑɗɔɣɑəɧ. ȳɌɖɗɪɣɑəɔɑ: Ⱥɛɟɡɚɗɨ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ. 

Ȼɜɔ ɠɔɍɜɚɏɌɝɞɜɚɐɟɚɐɑəɚɝɖɚɛɔɔ ɎɧɫɎɗɑə 

ɜɔɏɔɐəɧɕ ɟɣɌɝɞɚɖ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɛɚ ɍɚɗɨ-

ɤɚɕ ɖɜɔɎɔɓəɑ ɒɑɗɟɐɖɌ ɜɌɓɘɑɜɌɘɔ 30ɡ50 ɘɘ, 

ɍɚɗɑɑ ɫɜɖɚɕ ɚɖɜɌɝɖɔ, ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɝɚɝɟɐɔ-

ɝɞɧɘ ɜɔɝɟəɖɚɘ. ȳɌɖɗɪɣɑəɔɑ: ɛɜɚɜɌɝɞɌəɔɑ ɚɛɟ-

ɡɚɗɔ ɔɓɎəɑ Ɏ ɝɞɑəɖɟ ɒɑɗɟɐɖɌ. 

Ȼɚ ɐɌəəɧɘ ɖɚɗɚəɚɝɖɚɛɔɔ Ɏ ɚɍɗɌɝɞɔ ɝɜɑɐ-

əɑɕ ɞɜɑɞɔ ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɎɧɜɌɒɑəəɚɑ ɝɟɒɑəɔɑ ɛɜɚɝɎɑɞɌ ɖɔɤɖɔ ɓɌ 

ɝɣɑɞ ɝɐɌɎɗɑəɔɫ ɔɓɎəɑ ɔ ɛɜɚɜɌɝɞɌəɔɫ Ɏ ɝɞɑəɖɟ, 

ɔɘɑɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɝɗɔɓɔɝɞɚɕ ɝ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɘ ɝɚɝɟɐɔɝɞɧɘ ɜɔɝɟəɖɚɘ, ɫɎɗɑəɔɫ ɗɔɘɠɚɝɞɌ-

ɓɌ ɝɗɔɓɔɝɞɚɕ  Ɏ ɛɜɔɗɑɒɌɥɑɕ ɖ ɝɟɒɑəɔɪ ɚɍɗɌ-

ɝɞɔ. ȳɌɖɗɪɣɑəɔɑ: ȽɐɌɎɗɑəɔɑ ɛɚɛɑɜɑɣəɚ-

ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɚɛɟɡɚɗɨɪ ɝ ɛɜɚɜɌɝɞɌəɔɑɘ Ɏ 

ɝɞɑəɖɟ ɖɔɤɖɔ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɎɧɛɚɗəɑəɌ əɌ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Somatom Sensation 40 (Siemens) Ɏ ɜɑɒɔɘɑ Ɍə-

ɏɔɚɏɜɌɠɔɔ ɝ ɛɌɜɌɘɑɞɜɌɘɔ ɝɖɌəɔɜɚɎɌəɔɫ: ɞɚɗ-

ɥɔəɌ ɝɜɑɓɌ 0,75 ɘɘ ɝ  ɤɌɏɚɘ 0,75 ɘɘ, ɝ ɔɝɛɚɗɨ- 
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ȼɔɝ. 3.  ȸȽȶȾ. ȸɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.                                                                                               

Ɍ. ȶɚɜɚəɌɗɨəɌɫ ɔ ɍ. ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɛɟɡɚɗɑɎɧɕ ɖɚəɏɗɚɘɑɜɌɞ Ɏ ɩɛɔɏɌɝɞɜɌɗɨəɚɕ ɚɍ-

ɗɌɝɞɔ ɝ əɑɣɑɞɖɔɘ, əɑɜɚɎəɧɘ ɖɚəɞɟɜɚɘ.                                                                                                                                  

Ɏ. ȶȾ-ɌəɏɔɚɏɜɌɠɔɫ. ȽɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, MPR. ȺɍɜɌɓɚɎɌəɔɑ ɐɑɠɚɜɘɔɜɟɑɞ Ɏɑɜɡəɪɪ ɍɜɧɒɑɑɣəɟɪ Ɍɜɞɑ-

ɜɔɪ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɛɜɚɜɌɝɞɌəɔɫ ɔ ɖɚɘɛɜɑɝɝɔɔ. 
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ɓɚɎɌəɔɑɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɦɑɖɞɚɜɌ ð ɝɖɚ-

ɜɚɝɞɨ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 4,0 ɘɗ 

Ɏ ɝɑɖɟəɐɟ, ɚɍɦɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 120 

ɘɗ (çȿɗɨɞɜɌɎɔɝɞ-300è, Bayer). Ȯ ɩɛɔɏɌɝɞɜɌɗɨəɚɕ 

ɚɍɗɌɝɞɔ ɎɧɫɎɗɑə ɚɛɟɡɚɗɑɎɧɕ ɖɚəɏɗɚɘɑɜɌɞ ɝ əɑ-

ɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ, ɜɌɓɘɑɜɌɘɔ 100ɡ70ɡ60 ɘɘ, ɝ 

ɎɚɎɗɑɣɑəɔɑɘ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɒɑɗɟɐɖɌ, ɛɜɚɖ-

ɝɔɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤ-

ɖɔ, ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ, ɏɚɗɚɎɖɔ ɔ ɞɑɗɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȺɍɜɌɓɚɎɌəɔɑ əɌɖɌɛɗɔ-

ɎɌɑɞ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ əɑ ɔəɞɑəɝɔɎəɚ ɝ 40 

ɑɐ. HU ɐɚ 60 ɑɐ. HU, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɛɚɜ-

ɞɌɗɨəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ, ɍɑɓ ɛɜɔɓəɌɖɚɎ 

ɍɧɝɞɜɚɏɚ ɎɧɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

ȺɍɜɌɓɚɎɌəɔɑ əɑɝɖɚɗɨɖɚ ɐɑɠɚɜɘɔɜɟɑɞ ɡɚɐ Ɏɑɜɡ-

əɑɕ ɍɜɧɒɑɑɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɑɬ ɎɑɞɎɔ, ɍɑɓ ɔɡ 

ɛɜɚɜɌɝɞɌəɔɫ ɔ ɖɚɘɛɜɑɝɝɔɔ. ȿɎɑɗɔɣɑəəɧɡ ɓɌ-

ɍɜɪɤɔəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ əɑ ɎɧɫɎɗɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ: ȺɛɟɡɚɗɑɎɧɕ ɖɚəɏɗɚɘɑɜɌɞ ɩɛɔɏɌ-

ɝɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɧ-

ɛɚɗəɑəɌ əɌ ɞɚɘɚɏɜɌɠɑ Verio 3Ⱦ, Siemens,  ɝ ɐɔ-

əɌɘɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ (ɛɜɑɛɌɜɌɞ 

çȸɌɏəɑɎɔɝɞè, Bayer ð 20 ɘɗ). Ȼɜɚɞɚɖɚɗ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ: Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ (Ȯȴ)-Haste Ɏ ɞɜɑɡ ɛɗɚɝɖɚɝɞɫɡ, Ⱦ2-Ȯȴ ɝ 

ɛɚɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, T1-Ȯȴ-

GE Ɏ ɌɖɝɔɌɗɨəɚɕ ɔ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, Ⱦ1-

Ȯȴ-fl2d Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɠɌɖɞɚɜɚɘ ɎɓɎɑ-

ɤɑəəɚɝɞɔ b 0 ɔ b 1000 mm2/s. ȾɚɗɥɔəɌ ɝɜɑɓɚɎ 

ɝɗɌɍɚ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 3 ɐɚ 5 ɘɘ. ȰɔəɌɘɔɣɑɝɖɚɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ Ⱦ1-Ȯȴ-fl2d ɝɚ ɝɖɌəɔ-

ɜɚɎɌəɔɑɘ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, ɛɚɜɞɌɗɨəɟɪ ɔ ɜɌɎ-

əɚɎɑɝəɟɪ ɠɌɓɧ. ȮɧɫɎɗɑəɚ ɚɍɦɑɘəɚɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɛɚɛɑɜɑɣəɚɏɚ ɚɞɐɑɗɌ ɚɍɚɐɚɣ-

əɚɕ ɖɔɤɖɔ, ɜɌɓɘɑɜɌɘɔ 105ɡ75ɡ60 ɘɘ, ɝɟɒɔɎɌ-

ɪɥɑɑ ɑɬ ɛɜɚɝɎɑɞ ɐɚ 10 ɘɘ (ɛɚ əɌɞɔɎəɧɘ ɐɌə-

əɧɘ), ɚɍɜɌɓɚɎɌəɔɑ ɛɜɔɗɑɒɔɞ ɖ ɌəɞɜɌɗɨəɚɘɟ ɚɞ-

ɐɑɗɟ ɒɑɗɟɐɖɌ, ɛɜɚɖɝɔɘɌɗɨəɚɘɟ ɚɞɐɑɗɟ ɐɎɑəɌ-

ɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ, ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ 

ɒɑɗɑɓɧ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɏɔɛɑɜɎɌɝɖɟɗɫɜɔɓɌɢɔɔ 

ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ. ȼɑɏɔɚ-

əɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ ɟɎɑɗɔɣɑəɧ, 

ɌɝɢɔɞɌ əɑɞ. Ȼɚ ɐɌəəɧɘ ȸȼȾ ɎɧɝɖɌɓɌəɚ ɝɟɒɐɑ-

əɔɑ ɚ əɌɗɔɣɔɔ ɗɔɘɠɚɘɧ ɖɔɤɑɣəɔɖɌ. 

Ƚ ɢɑɗɨɪ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɍɚɗɨəɚɕ Ɏɧɛɚɗəɑəɚ ȻɉȾ/ȶȾ, ɛɜɔ ɩɞɚɘ ɎɧɫɎɗɑəɚ 

ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɛɚɛɑɜɑɣəɚ-

ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɓɌ ɝɣɑɞ ɘɫɏɖɚɞɖɌəəɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ, ɝ ɜɚɎəɧɘ, əɚ ɍɟɏɜɔɝɞɧɘ ɖɚəɞɟɜɚɘ, 

ɜɌɓɘɑɜɌɘɔ 125ɡ75ɡ87 ɘɘ, ɔəɞɔɘəɚ ɛɜɔɗɑɒɌ-

ɥɑɑ ɖ Ɏɧɡɚɐəɚɘɟ ɚɞɐɑɗɟ ɒɑɗɟɐɖɌ, ɖ ɏɚɗɚɎɖɑ ɔ 

ɖɜɪɣɖɚɎɔɐəɚɘɟ ɚɞɜɚɝɞɖɟ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑ-

ɓɧ, ɏɐɑ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ 

ɏɗɪɖɚɓɧ ɛɜɔ ɎɎɑɐɑəɔɔ 18-ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ 

(18-ɀȰȯ) - SUV=12,3 -13,4. Ȯ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ 

ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɍɧɓɎɑɝɞɎɗɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ 

ɟɓɗɧ (3 ɤɞ) ɘɑɓɑəɞɑɜɔɌɗɨəɚɕ ɏɜɟɛɛɧ ɜɌɓɘɑɜɌɘɔ 

10, 15, 18 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ, ɍɑɓ ɛɚɎɧɤɑəɔɫ ɘɑɞɌ-

ɍɚɗɔɓɘɌ 18-ɀȰȯ Ɏ əɔɡ. 

ȳɌɖɗɪɣɑəɔɑ: ȶɌɜɞɔəɌ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɛɚɛɑɜɑɣəɚ-ɚɍɚɐɚɣəɚɕ 

ɖɔɤɖɔ ɝ ɛɜɚɜɌɝɞɌəɔɑɘ Ɏɧɡɚɐəɚɏɚ ɚɞɐɑɗɌ ɒɑ-

ɗɟɐɖɌ, ɏɚɗɚɎɖɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

Ȯ ɟɝɗɚɎɔɫɡ ɘɑɝɞəɚɕ Ɍəɑɝɞɑɓɔɔ (S. 

Novocaini 0,5% -30ɘɗ) ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɡɌəɔ-

ɣɑɝɖɚɏɚ ɍɔɚɛɝɔɚəəɚɏɚ ɛɔɝɞɚɗɑɞɌ Pro Mag 12,2 ɔ 

ɚɐəɚɜɌɓɚɎɚɕ ɛɟəɖɢɔɚəəɚɕ ɔɏɗɧ 14 G ɛɌɢɔɑəɞɖɑ 

ɛɜɚɎɑɐɑəɌ ɘɟɗɨɞɔɠɚɖɌɗɨəɌɫ ɍɔɚɛɝɔɫ ɚɍɜɌɓɚɎɌ-

əɔɫ ɘɑɓɚɏɌɝɞɜɔɫ ɛɚɐ ɝɚəɚɏɜɌɠɔɣɑɝɖɔɘ əɌɎɑɐɑ-

əɔɑɘ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɕ ɛɚɗɟɣɑə ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɕ 

ɘɌɞɑɜɔɌɗ. Ȼɚ ɐɌəəɧɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɐɔɠɠɟɓəɌɫ ɖɜɟɛəɚ-

ɖɗɑɞɚɣəɌɫ Ȯ-ɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɔɝ. 4,Ɍ ȼɔɝ. 4,ɍ ȼɔɝ. 4,Ɏ 

ȼɔɝ. 4. ȸȼȾ. Ⱦ2-Ȯȴ.                                                                                                                                                      

Ɍ ð ɖɚɜɚəɌɗɨəɧɕ ɝɜɑɓ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ɏ ð Ⱦ2-FS-Ȯȴ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ.                                                    

ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝ ɢɔɜɖɟɗɫɜəɧɘ ɟɞɚɗɥɑəɔɑɘ ɑɬ ɝɞɑəɖɔ (Ɍ) ɔ ɝɟɒɑəɔɑɘ ɛɜɚɝɎɑɞɌ 

(Ɏ. ɍɑɗɌɫ ɝɞɜɑɗɖɌ), ɩɖɓɚ- ɔ ɩəɐɚɠɔɞəɧɘ ɜɚɝɞɚɘ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɑɑɝɫ Ɏ ɝɌɗɨəɔɖ, ɛɜɚɜɌɝɞɌɪɥɑɑ ɌəɞɜɌɗɨəɧɕ 

ɚɞɐɑɗ ɒɑɗɟɐɖɌ (ɍ. ɖɚɜɚɞɖɌɫ ɝɞɜɑɗɖɌ), ɏɚɗɚɎɖɟ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ (ɍ. ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ). 
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ȿ ɛɌɢɔɑəɞɚɎ ɝ ɗɔɘɠɚɘɌɘɔ ȲȶȾ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəəɚɘ Taal B.G. et. Ɍl. (1989 ɏ.) ɌəɌɗɔɓɑ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 114 

ɛɌɢɔɑəɞɚɎ ɝ ɗɔɘɠɚɘɚɕ ɒɑɗɟɐɖɌ ɐɑɘɚəɝɞɜɔɜɟ-

ɑɞɝɫ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɝ ɗɔɘɠɚɘɚɕ əɔɓɖɚɕ ɝɞɑɛɑəɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɜɌɖɞɔɣɑɝɖɔ Ɏ ɛɚɗɚɎɔəɑ 

ɝɗɟɣɌɑɎ ɩəɐɚɝɖɚɛɔɣɑɝɖɔ ɛɚɐɚɓɜɑɎɌɗɚɝɨ ɐɚɍɜɚ-

ɖɌɣɑɝɞɎɑəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ɗɔɘ-

ɠɚɘɑ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɣɌɥɑ 

ɛɚɐɚɓɜɑɎɌɗɝɫ ɜɌɖ [15]. 

ȭɚɗɨɤɔəɝɞɎɚɘ ɌɎɞɚɜɚɎ ɚɛɔɝɧɎɌɑɞɝɫ ɞɜɔ 

ɞɔɛɌ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɗɔɘɠɚɘɧ:  ɩɖ-

ɓɚɠɔɞəɧɕ (ɚɛɟɡɚɗɑɎɔɐəɚɑ ɔɗɔ ɛɚɗɔɛɚɎɔɐəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ), ɔɓɦɫɓɎɗɑəəɧɕ (ɫɓɎɌ ɔɗɔ ɘəɚɒɑ-

ɝɞɎɑəəɧɑ ɩɜɚɓɔɔ) ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ (ɖɜɟɛ-

əɧɑ, ɔəɚɏɐɌ ɏɔɏɌəɞɝɖɔɑ, ɏɜɟɍɧɑ, əɑ ɜɌɝɛɜɌɎɗɫ-

ɪɥɔɑɝɫ Ɏɚɓɐɟɡɚɘ ɝɖɗɌɐɖɔ). ȴəɚɏɐɌ əɌɍɗɪɐɌɑɞ-

ɝɫ ɝɚɣɑɞɌəɔɑ ɐɎɟɡ ɞɔɛɚɎ. ɃɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ 

ɛɑɜɎɧɕ ɔ Ɏɞɚɜɚɕ ɘɌɖɜɚɝɖɚɛɔɣɑɝɖɔɕ ɞɔɛɧ ɗɔɘ-

ɠɚɘ. Ȱɗɫ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌɔɍɚ-

ɗɑɑ ɞɜɟɐɑə ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɔɛ ɚɛɟɡɚɗɔ [16]. 

ȶɌɖ ɛɜɌɎɔɗɚ, ɚəɔ ɝɎɫɓɌəɧ ɝ ɛɚɐɝɗɔɓɔɝɞɧɘ 

ɝɗɚɑɘ ɔ əɑ ɓɌɞɜɌɏɔɎɌɪɞ ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ, 

ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ, əɌ ɚɛɜɑɐɑɗɑəəɚɘ ɩɞɌɛɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ, ɏɌɝɞɜɚ- ɔɗɔ ɖɚɗɚəɚ-

ɝɖɚɛɔɫ əɑ ɎɧɫɎɗɫɑɞ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɫ, 

ɐɌɒɑ Ɏ ɝɗɟɣɌɫɡ ɚɍɤɔɜəɚɏɚ ɑɬ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ. 

Ⱥəɔ ɘɚɏɟɞ ɍɧɞɨ Ɏ Ɏɔɐɑ ɛɚɗɔɛɚɎɔɐəɧɡ ɘɌɝɝ, 

ɜɑɐɖɚ ɝ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɘ ɜɚɝɞɚɘ ɔɗɔ ɐɔɠ-

ɠɟɓəɚɕ ɔəɠɔɗɨɞɜɌɢɔɑɕ ɝɞɑəɖɔ, ɖɌɖ Ɏ ɝɗɟɣɌɑ ɝ 

əɌɤɑɕ ɛɌɢɔɑəɞɖɚɕ, ɜɌɝɛɜɚɝɞɜɌəɑəɔɑɘ Ɏ ɍɜɪɤ-

əɟɪ ɛɚɗɚɝɞɨ. ȴɓɦɫɓɎɗɑəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ ɜɑɐɖɚ, 

ɛɜɔ əɔɓɖɚɐɔɠɠɑɜɑəɢɔɜɚɎɌəəɧɡ ɠɚɜɘɌɡ [17]. 

Ȯ ɚɞɗɔɣɔɑ ɚɞ ɌɐɑəɚɖɌɜɢɔəɚɘɧ ɛɜɔ ɗɔɘ-

ɠɚɘɌɡ ɚɍɧɣəɚ ɚɞɝɟɞɝɞɎɟɑɞ  ɐɑɝɘɚɛɗɌɝɞɔɣɑɝɖɌɫ 

ɜɑɌɖɢɔɫ, ɛɚɩɞɚɘɟ ɩɗɌɝɞɔɣəɚɝɞɨ ɞɖɌəɑɕ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɝɚɡɜɌəɫɑɞɝɫ. ȷɔɘɠɚɘɌ ɒɑɗɟɐɖɌ, Ɏ ɚɞ-

ɗɔɣɔɑ ɚɞ ɌɐɑəɚɖɌɜɢɔəɚɘɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɛɚɜɌ-

ɒɌɑɞ ɐəɚ ɔ ɞɑɗɚ ɒɑɗɟɐɖɌ, ɚɞɝɟɞɝɞɎɟɑɞ Ɏəɟɞɜɔ-

ɛɜɚɝɎɑɞəɧɕ ɜɚɝɞ. Ȼɜɔ ɗɔɘɠɚɘɌɡ, ɜɌɝɛɜɚɝɞɜɌ-

əɫɪɥɔɡɝɫ Ɏ ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ, Ɍɝɢɔɞ ɎɝɞɜɑɣɌ-

ɑɞɝɫ Ɏ 5% ɝɗɟɣɌɑɎ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ɛɑɜɔɞɚəɑɌɗɨ-

əɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɖɌɜɢɔəɚɘɧ Ɍɝɢɔɞ Ɏɝɞɜɑ-

ɣɌɑɞɝɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ [13,18]. 

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ȹɁȷ ȲȶȾ ɝɚɛɜɫɒɑəɌ 

ɝ ɚɛɜɑɐɑɗɑəəɧɘɔ ɞɜɟɐəɚɝɞɫɘɔ, ɖ ɖɚɞɚɜɧɘ ɚɞ-

əɚɝɫɞɝɫ ɔ ɜɑɐɖɌɫ ɎɝɞɜɑɣɌɑɘɚɝɞɨ ɝɜɑɐɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɔ ɝɡɚɒɑɝɞɨ ȶȾ- ɔ ȸȼ-

ɖɌɜɞɔəɧ ɝ ɌɐɑəɚɖɌɜɢɔəɚɘɚɕ. ȺɞɝɟɞɝɞɎɔɑ ɐɑ-

ɝɘɚɛɗɌɝɞɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ ɛɜɔɎɚɐɔɞ ɖ ɍɚɗɑɑ 

ɛɚɓɐəɔɘ ɠɟəɖɢɔɚəɌɗɨəɧɘ əɌɜɟɤɑəɔɫɘ, ɣɞɚ 

ɛɜɔɎɚɐɔɞ ɖ ɍɚɗɑɑ ɛɚɓɐəɑɘɟ ɚɍɜɌɥɑəɔɪ ɓɌ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ, Ɍ ɓəɌɣɔɞ, ɔ ɖ ɍɚɗɑɑ ɚɍ-

ɤɔɜəɚɘɟ ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ ɛɜɚɢɑɝɝɌ ɔ ɑɏɚ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɜɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. Ƚɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɗɔɘɠɚɘɌɡ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɞ-

ɝɟɞɝɞɎɟɑɞ ɜɑɏɔɚəɌɜəɌɫ ɗɔɘɠɌɐɑəɚɛɌɞɔɫ. Ȱɔɠ-

ɠɟɓəɌɫ ɗɔɘɠɚɘɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɘɚɒɑɞ 

ɔɘɔɞɔɜɚɎɌɞɨ ɛɌəɖɜɑɌɞɔɞ, ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

ɖɚɞɚɜɟɪ ɘɚɒəɚ ɛɚ ɚɞɝɟɞɝɞɎɔɪ ɚɞɑɖɌ ɛɌɜɌɛɌə-

ɖɜɑɌɞɔɣɑɝɖɚɕ ɖɗɑɞɣɌɞɖɔ ɔɗɔ ɎɧɛɚɞɌ, ɚɞɝɟɞ-

ɝɞɎɔɪ ɍɗɚɖɌ ɔɗɔ ɜɌɓɜɟɤɑəɔɫ ɏɗɌɎəɚɏɚ ɛɜɚɞɚɖɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȼɜɔ ɩɞɚɘ Ɍɝɢɔɞ ɎɧɫɎ-

ɗɫɑɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ.  

ȹɌ ȶȾ-ɔɓɚɍɜɌɒɑəɔɫɡ ɗɔɘɠɚɘɌ ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɞɝɫ Ɏ Ɏɔɐɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ əɑɜɚɎəɧɘɔ, ɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ. ȶɌɖ ɛɜɌɎɔɗɚ, əɌ ȶȾ-

ɔɓɚɍɜɌɒɑəɔɫɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɔɠɠɟɓəɚɑ ɔɗɔ ɟɓ-

ɗɚɎɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɚɜɏɌəɌ. Ⱥɐəɔɘ ɔɓ ɛɜɑ-

ɔɘɟɥɑɝɞɎ ȸȼȾ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɣɑɞɖɌɫ ɎɔɓɟɌɗɔ-

ɓɌɢɔɫ ɝɞɑəɖɔ ɚɜɏɌəɌ ɔ ɚɍɜɌɓɚɎɌəɔɫ. Ⱦ2-Ȯȴ 

əɌɏɗɫɐəɚ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɝɞɜɟɖɞɟɜɟ ɚɍɜɌɓɚɎɌ-

əɔɫ. ȹɌɗɔɣɔɑ əɑɖɜɚɓɌ ɔ ɖɔɝɞɚɓəɚɏɚ ɖɚɘɛɚəɑəɞɌ 

ɫɎɗɫɑɞɝɫ ɜɑɐɖɔɘ ɐɗɫ ɗɔɘɠɚɘ, ɣɞɚ ɘɚɒəɚ ɟɎɔ-

ɐɑɞɨ ɛɜɔ ɐɜɟɏɔɡ ɚɍɜɌɓɚɎɌəɔɫɡ. ȸȼ-

ɔɓɚɍɜɌɒɑəɔɫ ɝ ɐɔəɌɘɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞəɧɘ 

 

ȼɔɝ. 5,Ɍ 

 

ȼɔɝ. 5,ɍ 

 

ȼɔɝ. 5,Ɏ 

ȼɔɝ. 5.  ȻɉȾ/ȶȾ.                                                                                                                                                    

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɘɑɞɌɍɚɗɔɓɘɌ 18-ɀȰȯ (SUV=12,3-13,4) ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ Ɏ ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɛɚɛɑɜɑɣəɚ-

ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɜɚɎəɧɘ, ɍɟɏɜɔɝɞɧɘ ɖɚəɞɟɜɚɘ, ɔəɞɔɘəɚ ɛɜɔɗɑɒɌɥɑɏɚ ɖ Ɏɧɡɚɐəɚɘɟ ɚɞɐɑɗɟ 

ɒɑɗɟɐɖɌ, ɖ ɏɚɗɚɎɖɑ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 
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ɟɝɔɗɑəɔɑɘ ɩɠɠɑɖɞɔɎəɧ ɐɗɫ ɚɢɑəɖɔ ɎɌɝɖɟɗɫɜɔ-

ɓɌɢɔɔ ɚɛɟɡɚɗɔ. Ȱɗɫ ɗɔɘɠɚɘ əɑ ɡɌɜɌɖɞɑɜəɌ ɔə-

ɎɌɓɔɫ ɔ ɖɚɘɛɜɑɝɝɔɫ ɝɚɝɟɐɚɎ, ɛɚɩɞɚɘɟ əɌɗɔɣɔɑ 

ɘɌɝɝɔɎəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɚɡɎɌɞɧɎɌɪɥɑɏɚ ɝɚɝɟ-

ɐɧ ɍɜɧɒɑɕɖɔ, ɍɑɓ ɔəɎɌɓɔɔ ɔ ɖɚɘɛɜɑɝɝɔɔ, ɛɚɓ-

Ɏɚɗɫɑɞ ɍɚɗɨɤɑ ɛɜɑɐɛɚɗɚɒɔɞɨ ɗɔɘɠɚɘɟ, əɑɒɑɗɔ 

ɌɐɑəɚɖɌɜɢɔəɚɘɟ [19,20]. 

Ȱɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɑ ȸȼ-

ɔɓɚɍɜɌɒɑəɔɫ ɔɘɑɪɞ ɡɚɜɚɤɟɪ ɖɚɜɜɑɗɫɢɔɪ ɝ ɜɑ-

ɓɟɗɨɞɌɞɌɘɔ ɀȰȯ-ȻɉȾ/ȶȾ Ɏ ɚɞəɚɤɑəɔɔ ɌɖɞɔɎəɚ-

ɝɞɔ ɛɜɚɢɑɝɝɌ, ɚɐəɌɖɚ, ɛɚ ɐɌəəɧɘ ɑɎɜɚɛɑɕɝɖɔɡ 

ɌɎɞɚɜɚɎ Rudas G. at al. (2011, ECR B-738), ɔɘɑ-

ɪɞɝɫ ɝɎɑɐɑəɔɫ, ɚ Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ ɗɚɒəɚɛɚɗɚ-

ɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ Ɏ 

ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ.  

ȸȼȾ ɔɘɑɑɞ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ ȻɉȾ/ȶȾ ɝ 

18-ɀȰȯ Ɏ ɎɧɫɎɗɑəɔɔ ɗɔɘɠɚɘ. Ȼɜɔ ɩɞɚɘ ȸȼȾ əɑ 

ɚɍɗɌɐɌɑɞ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ, ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ 

ɣɑɞɖɚ ɚɛɜɑɐɑɗɔɞɨ ɠɚɜɘɟ ɔ ɜɌɓɘɑɜɧ ɚɍɜɌɓɚɎɌ-

əɔɫ, ɝ ɛɚɘɚɥɨɪ  DWI ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ Ɏɑɜɚ-

ɫɞəɚɝɞɔ ɚɍɑɝɛɑɣɔɎɌɑɞ ɎɔɓɟɌɗɔɓɌɢɔɪ ɛɚɜɌɒɑə-

əɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. ȸȼȾ ɘɚɒɑɞ ɍɧɞɨ ɘɑ-

ɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɗɔɘɠɚɘ, Ɏ ɞɚ Ɏɜɑ-

ɘɫ ɖɌɖ ȻɉȾ/ȶȾ ɝ 18-ɀȰȯ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌəɚ ɐɗɫ ɝɗɟɣɌɑɎ, ɞɜɑɍɟɪɥɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɔɝɖɗɪɣɑəɔɫ ɎəɑɚɜɏɌəəɚɏɚ 

ɛɚɜɌɒɑəɔɫ.  

Ȼɚ-ɛɜɑɒəɑɘɟ, ɚɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ 

ɟɝɞɌəɌɎɗɔɎɌɑɞɝɫ ɞɚɗɨɖɚ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɍɔɚɛ-

ɝɔɔ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [21]. 

ȺɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ȹɁȷ ɞɚɗɝɞɚɕ 

ɖɔɤɖɔ ɫɎɗɫɑɞɝɫ ɛɚɗɔɡɔɘɔɚɞɑɜɌɛɔɫ, ɛɜɚɏɜɌɘɘɌ 

ɖɚɞɚɜɚɕ ɎɧɍɔɜɌɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɎɌɜɔɌəɞɌ ɚɛɟɡɚɗɔ [12]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɚɑ ɖɗɔəɔɣɑɝɖɚɑ 

əɌɍɗɪɐɑəɔɑ ɛɚɐɞɎɑɜɒɐɌɑɞ ɔɓɎɑɝɞəɚɑ ɘəɑəɔɑ ɚ 

ɞɚɘ, ɣɞɚ ȹɁȷ ɞɜɑɍɟɪɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚɘɛɗɑɖɝ-

əɚɏɚ ɛɚɐɡɚɐɌ ɖ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɕ, ɗɟɣɑɎɚɕ 

ɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑ. 
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ȶȬȼȰȴȺȽȾȴȸȿȷɋȾȺȼ, ȽȺȮȸȱȽȾȴȸɇȵ Ƚ ȸȼȾ  

(ȻȱȼȮɇȵ ȺȻɇȾ ȺȭȽȷȱȰȺȮȬȹȴɋ) 
 

ɄɌɜɔɫ ȸ.Ȭ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2 

 
ɝɚɚɍɥɑəɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚ ɎɛɑɜɎɧɑ ɛɜɚɎɑɐɑəəɧɡ Ɏ ȼɚɝɝɔɔ ɚɍɝɗɑɐɚ-

ɎɌəɔɫɡ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌɘɔ, ɝɚɎɘɑɝɞɔɘɧɘɔ ɝ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ. ȻɌɢɔɑəɞɌɘ ɛɚ ɛɚɖɌɓɌəɔɫɘ ɍɧɗ ɔɘɛɗɌəɞɔɜɚɎɌə  ɖɌɜ-

ɐɔɚɝɞɔɘɟɗɫɞɚɜ Accent MRI . ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ  əɌ ɠɚəɑ ɉȶȯ-

ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ. Ȼɑɜɑɐ ɚɍɝɗɑɐɚɎɌəɔɑɘ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ ɛɌɢɔɑəɞɚɘ ɛɑɜɑɖɗɪɣɌɗɝɫ Ɏ 

Ɍɝɔəɡɜɚəəɧɕ ɜɑɒɔɘ, ɛɚɝɗɑ ɚɖɚəɣɌəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ - Ɏ ɍɌɓɚɎɧɕ ɜɑɒɔɘ. ȭɧɗɔ ɛɜɚɌəɌ-

ɗɔɓɔɜɚɎɌəɧ ɌɜɞɑɠɌɖɞɧ əɌ ɜɌɓɗɔɣəɧɡ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ, ɐɌəɌ ɚɢɑəɖɌ 

Ɏɚɓɘɚɒəɚɝɞɔ ɌɐɑɖɎɌɞəɚɕ ɔəɞɑɜɛɜɑɞɌɢɔɔ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ. Ⱥɝɗɚɒəɑəɔɕ Ɏɚ 

Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ əɑ ɍɧɗɚ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ, ȸȼȾ, ɌɜɞɑɠɌɖɞɧ, ɝɑɜɐɢɑ, Ɍɝɔəɡɜɚə-

əɧɕ ɜɑɒɔɘ, ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ ɝɚɎɘɑɝɞɔɘɧɕ ɝ ȸȼȾ. 

 

MRI-COMPATIBLE PACEMAKER 

(FIRST EXPERIENCE OF THE EXAMINATION) 

 

Shariya M.Ȭ.1, Ternovoy S.ȶ.2 
 

he report presents the results of the novel examinations conducted in Russia in p a-

tients with pacemakers compatible with magnetic resonance imagin g. All patients 

had indications for implantation of the Accent MRI pacemaker. The study was pe r-

formed during ECG monitoring. The patients switched the pacemaker to the asy nchronous 

mode before the examination and, to the base mode after the end of the exam ination. We 

analyzed artifacts at various pulse sequences and evaluated the possibility of an adequate 

interpret ation of the received images. No complications were encountered during the MRI 

examin ation.  

 
Keywords: pacemakers, MRI, artifacts, heart, asynch ronous mode, pacema k-

er compatible with MRI.  
 
 

 

Ɍɖ ɔɓɎɑɝɞəɚ, ɔɘɛɗɌəɞɔɜɚɎɌəəɧɕ ɖɌɜ-

ɐɔɚɝɞɔɘɟɗɫɞɚɜ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ 

ɫɎɗɫɗɝɫ Ɍɍɝɚɗɪɞəɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ 

ɖ ɛɜɚɎɑɐɑəɔɪ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ (ȸȼȾ) Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɚɍɗɌɝɞɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. Ⱦɚ ɑɝɞɨ ɛɌɢɔɑəɞɧ (Ɍ ɩɞɚ ɖɌɖ Ɏɓɜɚɝɗɧɑ, 

ɞɌɖ ɔ ɐɑɞɔ) ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ 

əɌɎɝɑɏɐɌ ɗɔɤɌɗɔɝɨ Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɝɗɟɣɌɑ əɑɚɍ-

ɡɚɐɔɘɚɝɞɔ ɛɚɗɟɣɔɞɨ ɞɟ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɔə-

ɠɚɜɘɌɢɔɪ, ɖɚɞɚɜɟɪ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ȸȼȾ. ȭɧɗɚ 

ɛɚɐɝɣɔɞɌəɚ, ɣɞɚ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɞɚɜɚɘ Ɏɑɜɚɫɞəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɛɚ ɜɌɓ-

ɗɔɣəɧɘ ɛɜɔɣɔəɌɘ ɝɚɝɞɌɎɗɫɑɞ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

50-75% [1].  

Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ əɚ-

Ɏɧɑ ɞɔɛɧ ɔɘɛɗɌəɞɔɜɟɑɘɧɡ ɟɝɞɜɚɕɝɞɎ, ɝɚɎɘɑ-

ɝɞɔɘɧɡ ɝ ȸȼȾ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɍɑɓɚɛɌɝəɚ ɐɗɫ ɛɌ-

ɢɔɑəɞɌ ɛɜɚɎɑɝɞɔ ɚɍɝɗɑɐɚɎɌəɔɑ. Ⱥɛɧɞ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɛɚɐɚɍəɧɡ ɛɜɔɍɚɜɚɎ ɓɌ ɜɟɍɑɒɚɘ ɝɚɝɞɌɎ-

ɗɫɑɞ ɚɖɚɗɚ 5 ɗɑɞ. ɉɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɧ 

Accent MRI, ɔɘɛɗɌəɞɔɜɚɎɌəəɧɑ əɌɤɔɘ ɛɌɢɔɑə-

ɞɌɘ, ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɘɛɌəɔɔ St.Jude Medical 

(ȽɄȬ) ð ɘɟɗɨɞɔɛɜɚɏɜɌɘɘɔɜɟɑɘɧɑ ɝɞɔɘɟɗɫɞɚɜɧ 

ɝɑɜɐɢɌ ɝ ɜɑɒɔɘɚɘ ɝɚɎɘɑɝɞɔɘɚɝɞɔ ɝ ȸȼȾ, ɚɍɗɌ-

ɐɌɪɥɔɑ ɣɌɝɞɚɞəɚ-ɌɐɌɛɞɔɜɟɪɥɑɕ ɠɟəɖɢɔɑɕ,  

Ɏɚɓɘɚɒəɚɝɞɨɪ ɚɐəɚ- ɔ ɐɎɟɡɖɌɘɑɜəɚɕ ɝɞɔɘɟɗɫ-

ɢɔɔ [2]. ȰɌəəɧɑ ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɧ 

(ɉȶȽ) əɑɝɖɚɗɨɖɚ ɍἾɗɨɤɔɡ ɜɌɓɘɑɜɚɎ Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ ɉȶȽ, ɔ ɞɜɑɍɟɪɞ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɝɛɑɢɔɌɗɨəɧɡ ɩɗɑɖɞɜɚɐɚɎ (ȼɔɝ. 1). ȶɜɚɘɑ ɞɚ-

ɏɚ, ɐɚ əɌɣɌɗɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ əɑɚɍɡɚɐɔ-

ɘɚ  ɌɖɞɔɎɔɜɚɎɌɞɨ  ȸȼ-əɌɝɞɜɚɕɖɔ  ɖɌɜɐɔɚɝɞɔɘɟ- 

Ȯ 

T 

ȶ 

ȽȷȿɃȬȴ ȴȳ ȻȼȬȶȾȴȶȴ 

1 - ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. 

Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ ɀȯȭȿ 

çȼɚɝɝɔɕɝɖɔɕ ɖɌɜɐɔɚɗɚ-

ɏɔɣɑɝɖɔɕ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɕ 

ɖɚɘɛɗɑɖɝè ȸɔəɓɐɜɌɎɌ 

ȼɀ. 

2 - ȻɑɜɎɧɕ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ȸɔə-

ɓɐɜɌɎɌ ȼɀ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

1 - Russian Cardiology 

Research Center.  

2 - I.M. Sechenov First 

Moscow State Medical 

University.  

Moscow, Russia  
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ɗɫɞɚɜɌ. Ȱɗɫ Ɏɖɗɪɣɑəɔɫ ɩɞɔɡ ɛɜɑɐɎɌɜɔɞɑɗɨəɚ 

ɝɚɡɜɌəɑəəɧɡ ȸȼ-əɌɝɞɜɚɑɖ ɉȶȽ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɛɚɜɞɌɞɔɎəɚɑ ɟɝɞɜɚɕɝɞɎɚ (SJM MRI Activator), 

ɘɑəɫɪɥɑɑ ɜɑɒɔɘ ɜɌɍɚɞɧ ɝɞɔɘɟɗɫɞɚɜɌ (ȼɔɝ. 2). 

Ȯɖɗɪɣɑəɔɑ ɐɌəəɚɏɚ ɟɝɞɜɚɕɝɞɎɌ əɌ ɟɜɚɎəɑ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɝɞɔɘɟɗɫɞɚɜɌ ɌɖɞɔɎɔɜɟɑɞ ɑɏɚ 

əɌɝɞɜɚɕɖɔ (ɛɑɜɑɎɚɐ ɔɓ ɍɌɓɚɎɚɏɚ Ɏ Ɍɝɔəɡɜɚəəɧɕ 

ɜɑɒɔɘ) ɛɑɜɑɐ ȸȼȾ - ɚɍɝɗɑɐɚɎɌəɔɑɘ. Ȼɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəɔɫ ɚɍɝɗɑɐɚɎɌəɔɫ ȸȼ-əɌɝɞɜɚɕɖɔ ɉȶȽ ɐɑɌɖ-

ɞɔɎɔɜɟɪɞɝɫ. Ƚɜɑɐəɔɕ ɝɜɚɖ ɝɗɟɒɍɧ ɉȶȽ 8-10 

ɗɑɞ. 

Ȯ əɌɤɑɕ ɝɞɜɌəɑ ɐɌəəɧɑ ɌɛɛɌɜɌɞɧ ɗɔɤɨ 

ɛɜɚɡɚɐɫɞ ɛɑɜɎɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɛɧɞɌəɔɫ. Ȯ 

ɣɌɝɞəɚɝɞɔ, Ɏ ȼɚɝɝɔɕɝɖɚɘ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɘ 

ɢɑəɞɜɑ (ɀȯȭȿ ȼȶȹȻȶ ȸȳ ȼɀ) ɟɝɛɑɤəɚ ɔɘɛɗɌə-

ɞɔɜɚɎɌəɧ ȸȼ-ɝɚɎɘɑɝɞɔɘɧɑ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɧ 

Accent MRI ɐɎɟɘ ɛɌɢɔɑəɞɌɘ, ɖɚɞɚɜɧɘ ɛɚɝɗɑ 

ɟɝɞɌəɚɎɖɔ ɉȶȽ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȼȾ ɝɑɜɐɢɌ ɔ 

ɝɜɑɐɚɝɞɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 

1,5 ɞɑɝɗɌ (Avanto, Siemens).  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɑɞɌɗɨəɚ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɌɜɞɑɠɌɖɞɧ, ɖɌɣɑɝɞɎɚ ɔ ɔə-

ɞɑɜɛɜɑɞɔɜɟɑɘɚɝɞɨ ɛɚɗɟɣɌɑɘɧɡ ɔɓɚɍɜɌɒɑəɔɕ 

(Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɛɌɞɚɗɚɏɔɔ) ɖɌɖ Ɏ ɓɚəɑ 

ɔɘɛɗɌəɞɌɢɔɔ ɝɚɍɝɞɎɑəəɚ ɉȶȽ, ɞɌɖ ɔ Ɏ ɚɍɗɌɝɞɔ 

ɩɗɑɖɞɜɚɐɚɎ. ȴəɞɑɜɑɝəɧɘɔ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ ɐɌə-

əɧɑ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɚɘɟ ɉȶȽ ɍɧɗ 

ɔɘɛɗɌəɞɔɜɚɎɌə Ɏ Ɍɞɔɛɔɣəɚɘ ɘɑɝɞɑ ð ɝɛɜɌɎɌ, Ɏ 

ɝɎɫɓɔ ɝ ɞɑɘ, ɣɞɚ Ɏ ɗɑɎɚɕ əɌɐɖɗɪɣɔɣəɚɕ ɚɍɗɌɝɞɔ 

 

ȼɔɝ. 1 

 

ȼɔɝ. 2 

ȼɔɝ. 1. ɉɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜ (46 x 52 x 6 

ɘɘ) ɝ ɩɗɑɖɞɜɚɐɚɘ. 

ȼɔɝ. 2. ȬɖɞɔɎɌɞɚɜ ɜɑɒɔɘɌ ȸȼȾ. 

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.  ȸȼȾ. Ⱦ1-ɎɓɎɑɤɑəəɌɫ ɝɛɔə-ɩɡɚ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɨ, ɠɜɚəɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                   

ȬɜɞɑɠɌɖɞ Ɏ ɛɜɚɑɖɢɔɔ ɔɘɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɉȶȽ 

(ɝɞɜɑɗɖɌ). 

ȼɔɝ. 4. ȸȼȾ. ȯɜɌɐɔɑəɞəɌɫ TRUFISP ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɨ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                           

ȬɜɞɑɠɌɖɞ Ɏ ɛɜɚɑɖɢɔɔ ɔɘɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɉȶȽ 

(ɝɞɜɑɗɖɌ 1), ɗɔɛɚɘɌ (ɝɞɜɑɗɖɌ 2). 
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ɛɌɗɨɛɌɞɚɜəɚ ɚɛɜɑɐɑɗɫɗɌɝɨ ɘɫɏɖɚɞɖɌəəɌɫ ɝɞɜɟɖ-

ɞɟɜɌ (ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɗɔɛɚɘɌ). 

ȻɌɢɔɑəɞ Ȭ., 70 ɗɑɞ, ɛɚɝɞɟɛɔɗ əɌ ɔɘɛɗɌə-

ɞɌɢɔɪ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ Ɏ ɀȯȭȿ ȼȶȹȻȶ ȸȳ 

ȼɀ ɝ ɐɔɌɏəɚɓɚɘ: ȴȭȽ: ɝɞɑəɚɖɌɜɐɔɫ əɌɛɜɫɒɑəɔɫ 

II ɀȶ. ȹɌɜɟɤɑəɔɫ ɜɔɞɘɌ ɔ ɛɜɚɎɚɐɔɘɚɝɞɔ ɝɑɜɐ-

ɢɌ: ɝɔəɐɜɚɘ ɝɗɌɍɚɝɞɔ ɝɔəɟɝɚɎɚɏɚ ɟɓɗɌ, ɛɚɝɞɚɫə-

əɌɫ ɠɚɜɘɌ ɠɔɍɜɔɗɗɫɢɔɔ ɛɜɑɐɝɑɜɐɔɕ, ɍɜɌɐɔɝɔ-

ɝɞɚɗɔɫ. ȯȭ, III cɞ. ȻɚɖɌɓɌəɔɫ ɖ ɚɛɑɜɌɢɔɔ ɔɘ-

ɛɗɌəɞɌɢɔɔ ɉȶȽ: ɝɔɘɛɞɚɘəɌɫ ɍɜɌɐɔɝɔɝɞɚɗɔɫ ɝ 

ɣɌɝɞɚɞɚɕ ɐɚ 40 Ɏ ɘɔə., ɝ ɛɌɟɓɌɘɔ ɐɚ 3 ɝɑɖ Ɏ 

ɐəɑɎəɧɑ ɣɌɝɧ, ɝ ɜɌɓɎɔɞɔɑɘ ɛɜɑɝɔəɖɚɛɌɗɨəɧɡ 

ɝɚɝɞɚɫəɔɕ. 

ȶɜɌɞɖɚɑ ɚɛɔɝɌəɔɑ ɚɛɑɜɌɢɔɔ: ɛɚɐ ɘɑɝɞ-

əɚɕ Ɍəɑɝɞɑɓɔɑɕ ɛɜɚɔɓɎɑɐɑə ɜɌɓɜɑɓ ɛɚ ɐɑɗɨɞɚ-

Ɏɔɐəɚɕ ɍɚɜɚɓɐɑ ɝɛɜɌɎɌ. ȮɧɛɚɗəɑəɌ ɛɟəɖɢɔɫ 

ɛɚɐɖɗɪɣɔɣəɚɕ Ɏɑəɧ, ɟɝɞɌəɚɎɗɑə ɔəɞɜɚɐɨɪɝɑɜ, 

ɣɑɜɑɓ ɖɚɞɚɜɧɕ Ɏ ɛɜɌɎɧɕ ɒɑɗɟɐɚɣɑɖ (ȻȲ) ɎɎɑɐɑə 

ɩɗɑɖɞɜɚɐ Tendril MRI CBB 019289 c ɌɖɞɔɎəɚɕ 

ɠɔɖɝɌɢɔɑɕ Ɏ Ɏɧɡɚɐəɚɘ ɞɜɌɖɞɑ ȻȲ. ɉɗɑɖɞɜɚɐ 

ɠɔɖɝɔɜɚɎɌə ɖ ɌɛɚəɑɎɜɚɓɟ ɍɚɗɨɤɚɕ ɏɜɟɐəɚɕ 

ɘɧɤɢɧ, ɛɜɔɝɚɑɐɔəɑə ɖ ɝɞɔɘɟɗɫɞɚɜɟ Accent MRI 

SN 2632716. ɉɗɑɖɞɜɚɐ ɔ ɝɞɔɘɟɗɫɞɚɜ ɟɗɚɒɑəɧ Ɏ 

ɝɠɚɜɘɔɜɚɎɌəəɚɑ ɗɚɒɑ. 

ȹɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ 

ȸȼȾ ɍɧɗɔ ɌɖɞɔɎɔɜɚɎɌəɧ ȸȼ-əɌɝɞɜɚɕɖɔ ɉȶȽ. 

Ȱɗɫ ɉȶȯ-ɘɚəɔɞɚɜɔɜɚɎɌəɔɫ ɝɑɜɐɑɣəɚɕ ɐɑɫɞɑɗɨ-

əɚɝɞɔ ɔ ɛɜɚɎɑɐɑəɔɫ ȸȼȾ ɝɑɜɐɢɌ ɍɚɗɨəɚɘɟ 

əɌɗɚɒɑəɧ ɩɗɑɖɞɜɚɐɧ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɞɚɣɖɌɡ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ȼɜɚɞɚɖɚɗ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɖɗɪɣɌɗ ɚɍɧɣəɧɕ əɌɍɚɜ ɔɘɛɟɗɨɝəɧɡ ɛɚɝɗɑɐɚ-

ɎɌɞɑɗɨəɚɝɞɑɕ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ ɔ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ: Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɝɛɔə-ɩɡɚ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɜɌɓəɧɡ ɛɜɚɑɖɢɔɫɡ, ɏɜɌɐɔɑəɞəɧɑ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ, ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ ɛɚ-

ɐɌɎɗɑəɔɑɘ ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɖɔəɚ-

ɜɑɒɔɘ ɐɗɫ ɚɢɑəɖɔ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ. 

ȹɌ ɝɑɜɔɔ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 

ɛɜɌɎɚɕ ɛɚɐɖɗɪɣɔɣəɚɕ ɓɚəɑ, Ɏ ɛɜɚɑɖɢɔɔ ɔɘ-

ɛɗɌəɞɔɜɚɎɌəəɚɏɚ ɉȶȽ, ɖɌɖ əɌ ɏɜɌɐɔɑəɞəɧɡ, ɞɌɖ 

ɔ ɝɛɔə-ɩɡɚ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ ɚɛɜɑɐɑɗɫɗɝɫ 

ɌɜɞɑɠɌɖɞ ɗɚɖɌɗɨəɚɏɚ ɔɝɖɌɒɑəɔɫ ɔɓ-ɓɌ ɛɜɔɝɟɞ-

ɝɞɎɔɫ ɠɑɜɜɚɘɌɏəɔɞəɧɡ ɚɍɦɑɖɞɚɎ (ȼɔɝ. 3, ȼɔɝ. 

4).  

Ⱦɚ ɑɝɞɨ ɉȶȽ ɚɍɜɌɓɚɎɌɗ ɚɍɗɌɝɞɨ ɛɚɗəɚɏɚ 

ɔɝɣɑɓəɚɎɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ Ɏɚɖɜɟɏ ɝɑɍɫ, Ɍ ɞɌɖɒɑ 

ɔɝɖɌɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɛɚ ɖɜɌɫɘ 

ɩɞɚɕ ɚɍɗɌɝɞɔ. ȺɐəɌɖɚ ɔɝɖɌɒɑəɔɫ ɎɧɓɎɌəəɧɑ 

ɐɌəəɧɘ ɌɜɞɑɠɌɖɞɚɘ əɑ ɓɌɞɜɟɐəɫɗɔ ɚɢɑəɖɟ ɖɌ-

ɘɑɜ ɝɑɜɐɢɌ ɔ əɑ ɚɖɌɓɧɎɌɗɔ əɔɖɌɖɚɏɚ Ɏɗɔɫəɔɫ 

əɌ ɚɢɑəɖɟ ɗɔɛɚɘɧ ɝɗɑɎɌ. ȼɌɓəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɌɜɞɑɠɌɖɞɧ ɎɚɝɛɜɔɔɘɣɔɎɚɝɞɔ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚ 

ɡɚɐɟ ɩɗɑɖɞɜɚɐɌ Ɏ Ɏɑɜɡəɑɕ ɛɚɗɚɕ Ɏɑəɑ ɔ Ɏ ɘɑɝɞɑ 

ɠɔɖɝɌɢɔɔ Ɏ ȻȲ, ɚɐəɌɖɚ ɚəɔ Ɏ ɢɑɗɚɘ ɞɌɖɒɑ əɑ 

ɓɌɞɜɟɐəɫɗɔ ɚɢɑəɖɟ ɜɌɓɘɑɜɚɎ ɖɌɘɑɜ ɝɑɜɐɢɌ, 

ɞɚɗɥɔəɧ ɘɔɚɖɌɜɐɌ, ɑɏɚ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɝɛɚɝɚɍ-

əɚɝɞɔ (ȼɔɝ. 5, ȼɔɝ. 6). 

ȳɌ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɔɞɘ ɝɑɜɐɢɌ ɛɌ-

ɢɔɑəɞɌ ɍɧɗ ɝɞɌɍɔɗɨəɧɘ: 80 ɟɐɌɜɚɎ Ɏ ɘɔəɟɞɟ, 

ɖɜɌɞɖɚɎɜɑɘɑəəɧɡ ɛɌɟɓ, ɛɜɚɍɑɒɑɖ ɠɔɍɜɔɗɗɫɢɔɕ 

əɑ ɚɞɘɑɣɑəɚ. Ȼɚɝɗɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɚɑ ɛɜɚ-

ɐɚɗɒɌɗɚɝɨ 20 ɘɔə, ɝɞɔɘɟɗɫɞɚɜ ɍɧɗ ɛɑɜɑɎɑɐɑə Ɏ 

ɚɍɧɣəɧɕ ɜɑɒɔɘ, əɌ ɍɌɓɚɎɟɪ ɣɌɝɞɚɞɟ. Ƚɟɍɦɑɖ-

ɞɔɎəɧɑ ɒɌɗɚɍɧ ɝɚ ɝɞɚɜɚəɧ ɛɌɢɔɑəɞɌ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɤ ɛɑɜɎɧɕ ɚɛɧɞ ɛɚɖɌ-

ɓɧɎɌɑɞ, ɣɞɚ ɛɜɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘ ɔəɝɞɜɟɖɞɌɒɑ 

ɛɌɢɔɑəɞɌ ɔ ɛɑɜɝɚəɌɗɌ, ɛɜɚɎɚɐɫɥɑɏɚ ȸȼȾ, Ɍ 

ɞɌɖɒɑ ɞɥɌɞɑɗɨəɚɘ ɘɚəɔɞɚɜɔɜɚɎɌəɔɔ, ɚɍɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɜɟɞɔəəɚɏɚ 

ɔ ɘɚɒɑɞ ɍɧɞɨ ɛɜɚɎɑɐɑəɚ ɍɑɓɚɛɌɝəɚ ɐɗɫ ɍɚɗɨəɚ-

ɏɚ. ȶɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ ɍɗɔɓɗɑɒɌɥɔɡ ɚɞ ɉȶȽ 

ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ ɚɝɞɌɑɞɝɫ əɌ ɛɜɔɑɘɗɑɘɚɘ 

ɟɜɚɎəɑ. ȸɧ əɑ ɘɑəɫɗɔ ɜɟɞɔəəɧɕ ɛɜɚɞɚɖɚɗ 

ɔcɝɗɑɐɚɎɌəɔɫ, əɑ ɖɚɜɜɑɖɞɔɜɚɎɌɗɔ ɝɞɌəɐɌɜɞəɧɑ 

ɛɌɜɌɘɑɞɜɧ, Ɏɗɔɫɪɥɔɑ əɌ ɟɐɑɗɨəɧɕ ɖɚɩɠɠɔɢɔ-

ɑəɞ ɛɚɏɗɚɥɑəɔɫ ɜɌɐɔɚɣɌɝɞɚɞəɚɏɚ ɝɔɏəɌɗɌ 

(specific absorption rate - SAR) ɔ ɞɑɚɜɑɞɔɣɑɝɖɔ 

 

ȼɔɝ. 5. 

 

ȼɔɝ. 6. 

ȼɔɝ. 5.  ȸȼȾ. ȯɜɌɐɔɑəɞəɌɫ TRUFISP ɛɚɝɗɑɐɚɎɌ-

ɞɑɗɨəɚɝɞɨ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                           
ȼɌɓəɚɔəɞɑəɝɔɎəɧɕ ɌɜɞɑɠɌɖɞ ɚɞ ɩɗɑɖɞɜɚɐɌ Ɏ Ɏɑɜɡəɑɕ 

ɛɚɗɚɕ Ɏɑəɑ (ɝɞɜɑɗɖɌ). 

ȼɔɝ. 6.  ȸȼȾ. ȶɔəɚ-ɜɑɒɔɘ, ɣɑɞɧɜɬɡɖɌɘɑɜəɌɫ 

ɛɜɚɑɖɢɔɫ.                                                                      

ȬɜɞɑɠɌɖɞɧ Ɏ ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ (ɝɞɜɑɗɖɔ). 
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ɛɚɎɧɤɌɪɥɔɕ ɞɑɘɛɑɜɌɞɟɜɟ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɝ 

əɌɖɚɛɗɑəɔɑɘ ɚɛɧɞɌ ɛɜɚɎɑɐɑəɔɫ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌɘɔ, ɝɚɎɘɑɝɞɔ-

ɘɧɘɔ ɝ ȸȼȾ, əɑɚɍɡɚɐɔɘɚ ɎɧɜɌɍɚɞɌɞɨ ɚɛɞɔ-

ɘɌɗɨəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɜɑɖɚɘɑəɐɌ-

ɢɔɫɘɔ ɚ Ɏɗɔɫəɔɔ ɜɌɓɗɔɣəɧɡ ɛɌɜɌɘɑɞɜɚɎ əɌ 

ɍɑɓɚɛɌɝəɚɝɞɨ, ɖɌɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ, Ɏɚɓɘɚɒ-

əɚɝɞɨ əɔɎɑɗɔɜɚɎɌəɔɫ ɌɜɞɑɠɌɖɞɚɎ. 

Ƚɛɔɝɚɖ ɗɔɞɑɜɌɞɟɜɧ:  

1.  Kalin  R, Stanton  MS. Current clinical issues of MRI scanning 

of pac emaker and defibrillator patients. Pacing Clin Electrophy s-

iol. 2005; 28:326 -328.  

2.  http://www.sjmprofessional.com/products/intl/pacing -

systems/accent -mri -pacemaker.aspx
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