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Ⱥɞ ɜɑɐɌɖɢɔɔ 

 

 

 

 

 

 

Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ! 

Ȼɑɜɑɐ ɎɌɘɔ ɓɌɖɗɪɣɔɞɑɗɨəɧɕ əɚɘɑɜ əɌɤɑɏɚ ɉɗɑɖɞɜɚəəɚɏɚ 

ȲɟɜəɌɗɌ ɓɌ 2012 ɏɚɐ! 

Ⱥə Ɏɧɡɚɐɔɞ Ɏ ɣɑɞɎɑɜɞɚɘ ɖɎɌɜɞɌɗɑ ɏɚɐɌ, ɖɚɏɐɌ 8 əɚɫɍɜɫ ɘɔ-

ɜɚɎɌɫ ɛɜɚɠɑɝɝɔɚəɌɗɨəɌɫ ɚɍɥɑɝɞɎɑəəɚɝɞɨ ɎɛɑɜɎɧɑ ɚɞɘɑɞɔɗɌ ȸɑɒ-

ɐɟəɌɜɚɐəɧɕ "Ȱɑəɨ ɜɌɐɔɚɗɚɏɔɔ". 

ɉɞɚɞ ɛɜɌɓɐəɔɖ, ɛɚ ɜɑɤɑəɔɪ ȱɎɜɚɛɑɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ ȼɌɐɔɚ-

ɗɚɏɚɎ (ȱSR), ȺɍɥɑɝɞɎɌ ȼɌɐɔɚɗɚɏɚɎ ȽɑɎɑɜəɚɕ Ȭɘɑɜɔɖɔ (RSNA) ɔ Ȭɘɑ-

ɜɔɖɌəɝɖɚɏɚ ȶɚɗɗɑɐɒɌ ȼɌɐɔɚɗɚɏɔɔ (ACR), ɛɜɔɟɜɚɣɑə ɖɚ ɐəɪ ɚɞɖɜɧ-

ɞɔɫ Ɂ-ɗɟɣɑɕ Ȯɔɗɨɏɑɗɨɘɚɘ ȶ. ȼɑəɞɏɑəɚɘ 8 əɚɫɍɜɫ 1985 ɏɚɐɟ. ɂɑɗɨ ɝɚ-

ɓɐɌəɔɫ ȸɑɒɐɟəɌɜɚɐəɚɏɚ ɐəɫ ɜɌɐɔɚɗɚɏɔɔ ñ ɛɜɔɎɗɑɣɑəɔɑ ɎəɔɘɌəɔɫ 

ɖ ɩɞɚɘɟ ɎɌɒəɑɕɤɑɘɟ ɜɌɓɐɑɗɟ ɘɑɐɔɢɔəɧ, ɖ ɛɜɑɔɘɟɥɑɝɞɎɌɘ, ɖɚɞɚɜɧɑ 

ɐɌɑɞ ɛɜɌɎɔɗɨəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɝɜɑɐɝɞɎ ɎɔɓɟɌɗɔɓɌɢɔɔ.  

ɉɞɚ ɞɑ ɎɌɒəɑɕɤɔɑ ɓɌɐɌɣɔ, ɖɚɞɚɜɧɑ ɝɞɌɎɔɞ ɛɑɜɑɐ ɝɚɍɚɕ ɔ əɌɤ Ȳɟɜ-

əɌɗ! 

ȸɧ ɚɞɐɌɑɘ ɐɌəɨ ɟɎɌɒɑəɔɫ əɌɤɑɘɟ Ɏɑɗɔɖɚɘɟ ɛɜɑɐɤɑɝɞɎɑə-

əɔɖɟ - Ȯɔɗɨɏɑɗɨɘɟ ȶ. ȼɑəɞɏɑəɟ - ɜɑɎɚɗɪɢɔɚəɑɜɟ, ɓɌɗɚɒɔɎɤɑɘɟ ɚɝəɚ-

Ɏɟ əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ, ɖɚɞɚɜɌɫ ɝ ɘɚɘɑəɞɌ  ɚɞɖɜɧɞɔɫ Ɂ-ɗɟɣɑɕ 

ɛɜɑɚɍɜɌɓɚɎɌɗɌɝɨ Ɏ ɎɌɒəɑɕɤɑɑ ɔ ɔəɞɑɜɑɝəɑɕɤɑɑ əɌɛɜɌɎɗɑəɔɑ - ɗɟ-

ɣɑɎɟɪ ɐɔɌɏəɚɝɞɔɖɟ (radiology), ɍɑɓ ɖɚɞɚɜɚɕ ɝɑɏɚɐəɫ ɘɑɐɔɢɔəɌ əɑ-

ɘɧɝɗɔɘɌ! 

Ȱɚɜɚɏɔɑ əɌɤɔ ɣɔɞɌɞɑɗɔ! ɋ ɛɚɓɐɜɌɎɗɫɪ ȮɌɝ ɝ əɌɝɞɟɛɌɪɥɔɘ 

2013 ɏɚɐɚɘ! 

ȳɐɚɜɚɎɨɫ ɔ ɝɣɌɝɞɨɫ ɎɌɘ! ȻɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɟɝɛɑɡɚɎ ɔ ɟɐɚ-

ɎɗɑɞɎɚɜɑəɔɫ ɚɞ ɜɌɍɚɞɧ ɔ ɒɔɓəɔ! 

Ȱɚ əɚɎɧɡ Ɏɝɞɜɑɣ əɌ ɝɞɜɌəɔɢɌɡ REJR! 

 

 

ȯɗɌɎəɧɕ ȼɑɐɌɖɞɚɜ,      

ȬɖɌɐɑɘɔɖ ȼȬȸȹ      Ƚ.ȶ. ȾɑɜəɚɎɚɕ  
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ȶ 50-ȷȱȾȴɊ ȹȬȿɃȹȺ-ȻȼȬȶȾȴɃȱȽȶȺȵ ȰȱɋȾȱȷɈȹȺȽȾȴ  

ȼȱȹȾȯȱȹȺȷȺȯȴɃȱȽȶȺȯȺ ȺȾȰȱȷȱȹȴɋ ɀȯȭȿ çɂȹȴȴȽ ȴ ɃȷɁè  

ȸȴȹȳȰȼȬȮȽȺɂȼȬȳȮȴȾȴɋ ȼȺȽȽȴȴ 
 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɜɑɐɝɞɌɎɗɑə ɚɍɓɚɜ ɔɝɞɚɜɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɝɗɟɒɍɧ ɀȯȭȿ çɂɑəɞɜɌɗɨəɧɕ 

əɌɟɣəɚ - ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜ-

ɏɔɔè  ȸɔəɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ ȼɚɝɝɔɔ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɝɚɓɐɌəɌ Ɏ 1962 ɏɚɐɟ. ȽɞɌəɚɎ-

ɗɑəɔɑ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ əɌ ɍɌɓɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɚɎɚɏɚ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɏɚ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɜɌɍɚɞɧ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɫɎɗɫɑɞɝɫ əɌɟɣəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɢɑəɞɜɚɘ, ɛɜɚɎɚɐɫɥɔɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, 

əɌɛɜɌɎɗɫɑɘɧɡ ɔɓ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ ɝɞɜɌəɧ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ, ɐɔɌɏəɚɝɞɔɖɌ, ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɌɫ ɚɍɗɌɝɞɨ. 

 

ON THE 50TH ANNIVERSARY OF THE SCIENTIFIC AND PRACTICAL ACTIVITIES OF 

RADIOLOGY DEPARTMENT OF THE CENTRAL RESEARCH INSTITUTE OF DENTISTRY 

AND ORAL SURGERY 

 

Arzhantsev A.P.  
 

his paper reviews the history of radiology services of the Central Research Institute of 

Dentistry and Oral Surgery, which was founded in 1962. The establishment and i m-

provement of radiology in dentistry and oral surgery was carried out on the basis of a 

new specialized X -ray equipment and research. Currently, X -ray department is scie ntific 

and diagnostic centers conducting the study in patients w ith various diseases of the maxi l-

lofacial region sent from hospitals of the country.  

 
Keywords: ɡ-ray department, diagnosis, maxillofacial area.  

 
 

ɝɞɚɜɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ 

ɀȯȭȿ çɂɑəɞɜɌɗɨəɧɕ əɌɟɣəɚ - ɔɝɝɗɑɐɚ-

ɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔè  ȸɔəɓɐɜɌɎɝɚɢɜɌɓ-

Ɏɔɞɔɫ ȼɚɝɝɔɔ (ɂȹȴȴȽ ɔ ɃȷɁ) ɞɑɝəɚ ɝɎɫɓɌəɌ ɝɚ 

ɝɞɌəɚɎɗɑəɔɑɘ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑɘ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ Ɏ əɌɤɑɕ ɝɞɜɌəɑ.  

ȼɑəɞɏɑəɚɎɝɖɌɫ ɝɗɟɒɍɌ Ɏ ɂɑəɞɜɌɗɨəɚɘ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɝɞɚɘɌɞɚɗɚɏɔɔ ȸȳ 

ȽȽȽȼ əɌɣɌɗɌ ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɝɜɌɓɟ ɛɚɝɗɑ ɚɞ-

ɖɜɧɞɔɫ ɔəɝɞɔɞɟɞɌ Ɏ 1962 ɏ. ȺɝəɚɎɌɞɑɗɑɘ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɫɎɗɫɑɞɝɫ ɔɓɎɑɝɞəɧɕ 

ɜɑəɞɏɑəɚɗɚɏ, ȳɌɝɗɟɒɑəəɧɕ ɎɜɌɣ ȼɀ, ɐɚɖɞɚɜ ɘɑ-

ɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜ ȹ.Ȭ. ȼɌɍɟɡɔəɌ  

(ȼɔɝ. 1), ɖɚɞɚɜɌɫ ɎɚɓɏɗɌɎɗɫɗɌ ɚɞɐɑɗɑəɔɑ Ɏ ɞɑɣɑ-

əɔɑ 26 ɗɑɞ.  

Ȯ   1959 ɏ.   ȹ.Ȭ. ȼɌɍɟɡɔəɌ   ɛɚɐ ɜɟɖɚɎɚɐ- 

 

ɝɞɎɚɘ ȳɌɝɗɟɒɑəəɚɏɚ ɐɑɫɞɑɗɫ əɌɟɖɔ ȼȽɀȽȼ, 

ɛɜɚɠɑɝɝɚɜɌ ȴ.Ȭ. ɄɑɡɞɑɜɌ ɓɌɥɔɞɔɗɌ ɖɌəɐɔɐɌɞ-

ɝɖɟɪ ɐɔɝɝɑɜɞɌɢɔɪ əɌ ɞɑɘɟ: çȾɚɘɚɏɜɌɠɔɫ Ɏɔ-

ɝɚɣəɚ-ɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ ɔ ɑɑ ɖɗɔəɔɣɑɝɖɚɑ 

ɓəɌɣɑəɔɑè. ȺɝəɚɎɚɕ ɐɔɝɝɑɜɞɌɢɔɚəəɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɍɧɗɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ əɚɎɚɕ əɌ ɞɚɞ ɛɑɜɔɚɐ 

Ɏɜɑɘɑəɔ ɘɑɞɚɐɔɖɔ - ɗɔəɑɕəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏɔ-

ɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ (ȮȹɃȽ) - ɛɜɔ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɌɞɚɗɚɏɔɔ ɝɟɝɞɌɎɌ. Ȼɚɩɞɚɘɟ, ɍɟ-

ɐɟɣɔ ɜɑəɞɏɑəɚɗɚɏɚɘ ɚɍɥɑɏɚ ɛɜɚɠɔɗɫ, ȹ.Ȭ. ȼɌɍɟ-

ɡɔəɌ, ɛɑɜɑɡɚɐɫ əɌ ɜɌɍɚɞɟ Ɏ ɂȹȴȴȽ ɔ ɃȷɁ, ɟɒɑ 

ɔɘɑɗɌ ɚɛɧɞ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ.   

Ȯ ɛɑɜɎɧɑ ɏɚɐɧ ɝɎɚɑɏɚ ɝɞɌəɚɎɗɑəɔɫ ɚɞɐɑ-

ɗɑəɔɑ ɜɌɝɛɚɗɌɏɌɗɚ ɞɚɗɨɖɚ ɜɑəɞɏɑəɚɎɝɖɔɘ ɐɑə-

ɞɌɗɨəɧɘ ɌɛɛɌɜɌɞɚɘ ɔ ɜɑəɞɏɑəɚɎɝɖɔɘ ɌɛɛɌɜɌ-

ɞɚɘ ɚɍɥɑɏɚ  ɛɜɚɠɔɗɫ  ɝ  ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ  ɛɜɔ- 

Ȼ 

T 

ȴ 

ȴȽȾȺȼȴɋ 

ɀȯȭȿ çɂɑəɞɜɌɗɨəɧɕ 

əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔə-

ɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔ-

ɜɟɜɏɔɔè ȸɔə-

ɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ ȼɚɝ-

ɝɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 
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ɝɞɌɎɖɚɕ. ȴɝɛɚɗɨɓɟɫ əɌɖɚɛɗɑəəɧɕ ɚɛɧɞ ɔɓɎɑɝɞ-

əɧɡ ɟɣɑəɧɡ-ɜɑəɞɏɑəɚɗɚɏɚɎ, ɝɞɚɫɥɔɡ ɟ ɔɝɞɚɖɚɎ 

ɓɌɜɚɒɐɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ ɖɌɖ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ: Ƚ.Ȭ. ȮɌɕəɐɜɟɡɌ, Ƚ.ȯ. Ƚɔɘɚəɝɚ-

əɌ, Ȭ.Ɋ. ȰɑɛɟɞɚɎɔɣɌ, Ƚ.ȷ. ȶɚɛɑɗɨɘɌəɌ, ȷ.ȯ. 

ȭɑɜɘɌə, Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ, Ȯ.ȯ. ȯɔəɓɍɟɜɏɌ, ȯ.Ȭ. 

ȳɑɐɏɑəɔɐɓɑ, ȼ.Ƚ. ɄɔɗɚɎɚɕ-ȸɑɡɌəɔɖ, ɝɚɞɜɟɐəɔɖɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɚɝɟɥɑɝɞɎɗɫɗɔ 

ɐɔɌɏəɚɝɞɔɖɟ ɛɌɞɚɗɚɏɔɔ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɚɎ ɗɔ-

ɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ.  

Ȼɚɓɒɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɍɧ-

ɗɚ ɚɝəɌɥɑəɚ ɌɛɛɌɜɌɞɚɘ ɐɗɫ ɛɌəɚɜɌɘəɚɕ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɣɑɗɪɝɞɑɕ ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, Ɍ 

ɞɌɖɒɑ ɑɥɑ ɚɐəɔɘ ɚɍɥɑɛɜɚɠɔɗɨəɧɘ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɌɛɛɌɜɌɞɚɘ. ȹɌ ɍɌɓɑ ɩɞɔɡ Ɍɛ-

ɛɌɜɌɞɚɎ ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ ȹ.Ȭ. ȼɌɍɟɡɔəɌ, 

ɉ.ȴ. ȲɔɍɔɢɖɌɫ, ȴ.ȯ. ȽɞɑɛɌəɚɎɌ ɛɜɚɎɚɐɔɗɔ ɔɓɟ-

ɣɑəɔɑ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɓɌɍɚɗɑ-

ɎɌəɔɕ ɛɌɜɚɐɚəɞɌ, ɖɌɜɔɑɝɌ ɓɟɍɚɎ, ɞɜɌɎɘ, Ɏɜɚɒ-

ɐɑəəɧɡ ɔ ɛɜɔɚɍɜɑɞɑəəɧɡ ɐɑɠɚɜɘɌɢɔɕ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ, ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ.  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɖɜɟɛəɧɡ ɔɓɐɌ-

əɔɫɡ ɞɑɡ ɗɑɞ, ɛɚɝɎɫɥɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɔ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɜɌɝɝɘɌɞɜɔɎɌɗɔɝɨ 

ɞɚɗɨɖɚ ɣɌɝɞəɧɑ Ɏɚɛɜɚɝɧ ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ. Ȼɚ-

ɩɞɚɘɟ ɎɧɤɑɐɤɌɫ Ɏ 1966 ɏ. ɘɚəɚɏɜɌɠɔɫ ȹ.Ȭ. ȼɌ-

ɍɟɡɔəɚɕ çȳɌɍɚɗɑɎɌəɔɫ Ɏɔɝɚɣəɚ-ɣɑɗɪɝɞəɚɏɚ ɝɟ-

ɝɞɌɎɌ ɔ ɔɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɜɌɝɛɚɓəɌɎɌəɔɑè 

ɛɜɑɐɚɝɞɌɎɔɗɌ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɜɌɖɞɔɣɑ-

ɝɖɔɘ ɎɜɌɣɌɘ ɚ ɘɑɞɚɐɔɖɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ, əɚɜ-

ɘɌɗɨəɚɕ ɜɑəɞɏɑəɚɌəɌɞɚɘɔɔ ɔ ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ.  

Ȯ 1968 ɏ. ɝɚɞɜɟɐəɔɖɚɘ ɚɞɐɑɗɑəɔɫ, ɎɜɌ-

ɣɚɘ-ɜɑəɞɏɑəɚɗɚɏɚɘ ɉ.ȴ. Ȳɔɍɔɢɖɚɕ, ɍɧɗɌ ɓɌ-

ɥɔɥɑəɌ ɖɌəɐɔɐɌɞɝɖɌɫ ɐɔɝɝɑɜɞɌɢɔɫ əɌ ɞɑɘɟ: 

çȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɛɌɜɚɐɚəɞɚɓɌè, 

Ɏ ɖɚɞɚɜɚɕ ɞɜɌɖɞɚɎɌɗɝɫ ɛɜɔəɢɔɛɔɌɗɨəɚ əɚɎɧɕ 

ɛɚɐɡɚɐ ɖ Ɏɚɛɜɚɝɟ ɚ ɛɌɞɚɏɑəɑɓɑ ɔ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɛɌɜɚɐɚəɞɌ.  

Ȼɚɝɗɑ ɛɑɜɑɡɚɐɌ ȹ.Ȭ. ȼɌɍɟɡɔəɚɕ əɌ əɌɟɣ-

əɟɪ ɜɌɍɚɞɟ Ɏ ȸȹȴȼȼȴ ȸȳ ȼȽɀȽȼ (əɧəɑ ɀȯȭȿ 

çȼɚɝɝɔɕɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚ-

ɏɔɔè ȸɔəɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ ȼɚɝɝɔɔ) Ɏ 1969 ɏ. 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɎɚɓɏɗɌɎɔɗɌ ɝɞɌɜ-

ɤɔɕ əɌɟɣəɧɕ ɝɚɞɜɟɐəɔɖ, ɖɌəɐɔɐɌɞ ɘɑɐɔɢɔə-

ɝɖɔɡ əɌɟɖ ɉ.ȴ. ȲɔɍɔɢɖɌɫ (ȼɔɝ. 2), ɚɝɞɌɎɌɫɝɨ əɌ 

ɩɞɚɘ ɛɚɝɞɟ Ɏ ɞɑɣɑəɔɑ 17 ɗɑɞ.  

Ȯ 70-ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɖɗɔəɔɖɌ ɔə-

ɝɞɔɞɟɞɌ ɎɖɗɪɣɔɗɌɝɨ Ɏ ɐɑɒɟɜɝɞɎɌ ɛɚ əɑɚɞɗɚɒəɚɕ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɛɚ ɏ. ȸɚɝɖɎɑ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɌɖɞɔɎɔɓɔɜɚɎɌɗɔɝɨ əɌɟɣəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɛɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ ɛɑɜɑɗɚɘɚɎ ɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɣɑɗɪɝɞɑɕ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɗɔəɑɕəɚɕ ɓɚəɚ- ɔ ɞɚɘɚɏɜɌɠɔɔ, ɚɜɞɚ-

ɛɌəɞɚɘɚɏɜɌɠɔɔ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. ȻɜɚɎɚɐɔɗɌɝɨ 

ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɔ əɑɐɚɝɞɌɞɖɚɎ ɩɗɑɖɞɜɚ-

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɝɞɑɜɑɚɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɜɔ 

 

ȼɔɝ. 1. ȳɌɝɗɟɒɑəəɧɕ ɎɜɌɣ ȼɀ, ɛɜɚɠɑɝɝɚɜ 

ȹ.Ȭ. ȼɌɍɟɡɔəɌ ɎɚɓɏɗɌɎɗɫɗɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɝ 1963 ɏ. ɛɚ 1968 ɏ. ɔ ɝ 1985 ɏ. 

ɛɚ 2006 ɏ. 

 

ȼɔɝ. 2. ȶɌəɐɔɐɌɞ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ ɉ.ȴ. Ȳɔ-

ɍɔɢɖɌɫ ɓɌɎɑɐɚɎɌɗɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɚɞɐɑ-

ɗɑəɔɑɘ ɝ 1968 ɏ. ɛɚ 1985 ɏ. 
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ɐɔɌɏəɚɝɞɔɖɑ ɛɜɔɚɍɜɑɞɑəəɧɡ ɔ Ɏɜɚɒɐɑəəɧɡ ɐɑ-

ɠɚɜɘɌɢɔɕ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ. ȴɓɟɣɌɗɔɝɨ Ɏɚɓɘɚɒ-

əɚɝɞɔ ɌɜɞɜɚɏɜɌɠɔɔ ȮȹɃȽ, ɝɔɌɗɚɏɜɌɠɔɔ, ɠɔɝɞɟ-

ɗɚɏɜɌɠɔɔ, ɜɑəɞɏɑəɚɖɔəɑɘɌɞɚɏɜɌɠɔɔ ȮȹɃȽ, ɞɑ-

ɗɑɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɕ ɖɜɌəɔɚɘɑɞɜɔɔ. 

Ƚɚɞɜɟɐəɔɖɔ ɚɞɐɑɗɑəɔɫ ɛɜɔəɔɘɌɗɔ ɟɣɌ-

ɝɞɔɑ Ɏ ɝɚɓɐɌəɔɔ ɛɑɜɎɚɕ ɘɚɐɑɗɔ ɚɞɑɣɑɝɞɎɑəəɚɏɚ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɌ, ɜɌɓɜɌɍɚɞɖɑ ɞɑɡəɔɣɑɝɖɔɡ 

ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ ɚɞɑɣɑɝɞɎɑəəɧɡ ɐɑəɞɌɗɨəɧɡ Ɍɛ-

ɛɌɜɌɞɚɎ, ɛɌɖɑɞɔɜɚɎɌəəɚɕ ɐɑəɞɌɗɨəɚɕ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɛɗɬəɖɔ, ɟɝɔɗɔɎɌɪɥɔɡ ɩɖɜɌəɚɎ ɐɗɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ, ɜɑəɞɏɑəɚɓɌɥɔɞəɧɡ 

ɠɌɜɞɟɖɚɎ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɓɟɍɚɎ ɔ ɣɑɗɪɝɞɑɕ.  

Ȯ ɩɞɚɞ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ ɔɓɐɌɪɞɝɫ ɘɚəɚ-

ɏɜɌɠɔɔ, ɝɞɌɎɤɔɑ əɌɝɞɚɗɨəɧɘɔ ɖəɔɏɌɘɔ ɐɗɫ 

ɝɞɚɘɌɞɚɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɚɏɚɎ: çȼɑəɞɏɑəɚɐɔɌɏəɚ-

ɝɞɔɖɌ əɑɖɚɞɚɜɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧè (ȼɌɍɟɡɔəɌ ȹ.Ȭ., 1974) ɔ  çȰɑɠɚɜɘɌɢɔɔ 

ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌè (ȶɌɗɌɘɖɌɜɚɎ Ɂ.Ȭ., ȼɌɍɟɡɔəɌ 

ȹ.Ȭ., ȭɑɓɜɟɖɚɎ Ȯ.ȸ., 1981), Ɏ ɖɚɞɚɜɧɡ ɚɝɎɑɥɑəɧ 

Ɏɚɛɜɚɝɧ ɘɑɞɚɐɚɗɚɏɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɑɏɚ ɜɚɗɔ Ɏ ɚɍɥɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ 

ɛɜɚɢɑɝɝɑ, Ɏɗɔɫəɔɑ əɌ ɖɗɔəɔɣɑɝɖɔɑ ɜɑɓɟɗɨɞɌɞɧ. 

Ȯ 1985 ɏ. ɛɜɚɠɑɝɝɚɜ ȹ.Ȭ. ȼɌɍɟɡɔəɌ ɎəɚɎɨ 

ɎɚɓɏɗɌɎɔɗɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ 

ɂȹȴȴȽ ɔ ɃȷɁ (ȼɔɝ. 3). ȭɧɗɔ ɛɜɚɐɚɗɒɑəɧ əɌɟɣ-

əɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɝɚɛɚɝɞɌɎɗɑəɔɪ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɔɖ ɛɜɔ ɎɧɫɎɗɑəɔɔ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɜɌɓɜɌɍɌɞɧɎɌ-

ɗɔɝɨ ɚɜɏɌəɔɓɌɢɔɚəəɧɑ ɚɝəɚɎɧ ɜɑəɞɏɑəɚɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ. 

ȶ əɌɣɌɗɟ 90-ɞɧɡ ɏɚɐɚɎ ɚɞɐɑɗɑəɔɑ ɍɧɗɚ 

ɟɖɚɘɛɗɑɖɞɚɎɌəɚ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɌɘɔ ɓɌɜɟɍɑɒ-

əɧɡ ɠɔɜɘ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɣɑ-

ɝɖɔɘɔ ɛɜɔɝɞɌɎɖɌɘɔ, ɛɌəɚɜɌɘəɧɘ ɜɑəɞɏɑəɚɎ-

ɝɖɔɘ ɌɛɛɌɜɌɞɚɘ, ɜɌɓəɧɘɔ ɞɔɛɌɘɔ ɐɑəɞɌɗɨəɧɡ 

ɌɛɛɌɜɌɞɚɎ, ɝɛɑɢɔɌɗɨəɧɘ ɜɑəɞɏɑəɚɎɝɖɔɘ ɌɛɛɌ-

ɜɌɞɚɘ ɐɗɫ ɝɦɑɘɖɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɒɔɎɚɞ-

əɧɡ. ȭɚɗɨɤɌɫ ɓɌɝɗɟɏɌ Ɏ ɚɝɎɚɑəɔɔ ɜɌɍɚɞɧ ɝ əɚ-

Ɏɧɘ ɜɑəɞɏɑəɚɎɝɖɔɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ ɛɜɔəɌɐɗɑ-

ɒɔɞ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɟ, ȳɌɝɗɟɒɑəəɚɘɟ ɘɑɐɔ-

ɢɔəɝɖɚɘɟ ɜɌɍɚɞəɔɖɟ ȼɀ Ȯ.ɀ. ȹɔɖɟɗɨəɔɖɚɎɚɕ 

(ȼɔɝ. 4), ɛɜɚɜɌɍɚɞɌɎɤɑɕ 49 ɗɑɞ Ɏ ɂȹȴȴȽ ɔ ɃȷɁ.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ Ɍɛ-

ɛɌɜɌɞɚɎ ɛɚɓɎɚɗɔɗɚ ɜɌɝɤɔɜɔɞɨ ɖɜɟɏ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɔɡ ɎɚɛɜɚɝɚɎ. ȺɛɜɑɐɑɗɫɗɌɝɨ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ɛɌəɚɜɌɘəɚɕ ɓɚəɚɏɜɌɠɔɔ 

ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɚɢɑəɔɎɌ-

ɗɌɝɨ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑ-

ɜɑɛɌ,  ɐɌɖɜɔɚɢɔɝɞɚɏɜɌɠɔɔ, ɔɓɟɣɌɗɌɝɨ ɜɑəɞɏɑəɚ-

ɝɑɘɔɚɞɔɖɌ ɔ ɛɌɞɚɏɑəɑɓ Ɏɜɚɒɐɑəəɧɡ ɌəɚɘɌɗɔɕ 

ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ, ɚɝɞɑɚɘɔɑɗɔɞɌ, ɖɔɝɞ ɔ ɚɛɟɡɚɗɑɕ 

ɣɑɗɪɝɞɑɕ, ɐɔɝɠɟəɖɢɔɔ ȮȹɃȽ. ȺɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɚɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɚɛɑɜɌ-

ɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɔɗɔ-

ɖɚəɚɎɧɡ ɔ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ, ɖɚɝɞəɧɡ 

ɞɜɌəɝɛɗɌəɞɌɞɚɎ, ɍɔɚɗɚɏɔɣɑɝɖɔ ɔəɑɜɞəɧɡ ɚɝɞɑɚ-

ɛɗɌɝɞɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɜɌɓəɧɡ ɝɛɚɝɚɍɚɎ 

ɚɝɞɑɚɝɔəɞɑɓɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȻɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɔ ɛɜɑɐɗɚɒɑəɧ əɚɜɘɌɞɔɎɧ ɛɜɚɎɑɐɑəɔɫ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɣɑɗɪɝɞəɚ- 

 

ȼɔɝ. 3. ȶɚɗɗɑɖɞɔɎ ɝɚɞɜɟɐəɔɖɚɎ ɚɞɐɑɗɑəɔɫ (1987 ɏ.). Ȯ ɛɑɜɎɚɘ ɜɫɐɟ ɛɑɜɎɌɫ ɝɗɑɎɌ ɖ.ɘ.ə. ɉ.ȴ. Ȳɔɍɔɢ-

ɖɌɫ, ɎɞɚɜɌɫ ɝɗɑɎɌ ɛɜɚɠɑɝɝɚɜ ȹ.Ȭ. ȼɌɍɟɡɔəɌ. 
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ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɔ ɚɍɑɝɛɑɣɑəɔɫ ɖɌɐɜɌɘɔ ɜɑəɞ-

ɏɑəɚɗɚɏɚɎ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ ɝɗɟɒɍɧ.  

Ȼɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ȹ.Ȭ. ȼɌɍɟɡɔəɚɕ Ɏ ɚɞ-

ɐɑɗɑəɔɔ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɖɌəɐɔɐɌɞɝɖɌɫ ɔ ɐɚɖ-

ɞɚɜɝɖɌɫ ɐɔɝɝɑɜɞɌɢɔɚəəɧɑ ɜɌɍɚɞɧ əɌ ɞɑɘɧ: 

çȽɞɌəɐɌɜɞɔɓɌɢɔɫ ɘɑɞɚɐɔɖ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔè (1989 ɏ.) ɔ çȰɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɌəɚɜɌɘəɚɕ ɓɚəɚ-

ɏɜɌɠɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔè (1998 ɏ.) 

(Ȭ.Ȼ. ȬɜɒɌəɢɑɎ). ȹɌ ɍɌɓɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ 

ɛɜɑɐɗɚɒɑəɧ ɜɌɢɔɚəɌɗɨəɧɑ ɔ ɔəɠɚɜɘɌɞɔɎəɧɑ 

ɝɡɑɘɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ 

ɓɌɍɚɗɑɎɌəɔɫɡ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɔɓɟɣɑ-

əɧ Ɏɚɛɜɚɝɧ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɚɎ, 

ɜɌɓɜɌɍɚɞɌə ɞɌɍɑɗɨ ɞɑɡəɔɣɑɝɖɚɏɚ ɚɝəɌɥɑəɔɫ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɚɎ Ɏ ɟɣɜɑɒɐɑəɔɫɡ ɝɞɚ-

ɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ.  

ȼɑɓɟɗɨɞɌɞɚɘ ɚɍɚɍɥɑəɔɫ ɚɛɧɞɌ ɜɌɍɚɞɧ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɧɗɚ ɔɓɐɌəɔɑ 

ɘɚəɚɏɜɌɠɔɔ çȼɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ Ɏ ɝɞɚɘɌɞɚɗɚ-

ɏɔɔ (ȼɌɍɟɡɔəɌ ȹ.Ȭ., ȬɜɒɌəɢɑɎ Ȭ.Ȼ., 1999) ɔ çȬɞ-

ɗɌɝɌ ɜɑəɞɏɑəɚɏɜɌɘɘ. ȽɞɚɘɌɞɚɗɚɏɔɫ ɔ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɌɫ ɡɔɜɟɜɏɔɫè (ȼɌɍɟɡɔəɌ ȹ.Ȭ., ȬɜɒɌəɢɑɎ 

Ȭ.Ȼ., 2002), ɜɟɖɚɎɚɐɝɞɎɌ ɐɗɫ ɎɜɌɣɑɕ çȰɑɠɚɜɘɌ-

ɢɔɔ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌè (ȭɑɓɜɟɖɚɎ Ȯ.ȸ., ȼɌɍɟɡɔəɌ 

ȹ.Ȭ., 2005). 

Ƚ ɛɑɜɎɧɡ ɗɑɞ ɩɞɚɏɚ ɝɞɚɗɑɞɔɫ Ɏ ɚɞɐɑɗɑəɔɔ 

ɛɜɚɎɚɐɔɗɚɝɨ ɔɓɟɣɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɝɛɔɜɌɗɨ-

əɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȽȶȾ) ɛɜɔ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌ-

ɝɞɔ. ȼɌɓɜɌɍɚɞɌəɧ ɘɑɞɚɐɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɐɗɫ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ȽȶȾ ɛɜɔ ɞɜɌɎɘɌɡ, ɛɚɝɞɞɜɌɎɘɌɞɔ-

ɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɫɡ ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ, Ɏɜɚɒ-

ɐɑəəɧɡ ɛɚɜɚɖɌɡ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɝɞɑɕ ɣɑɜɑɛɌ ɟ 

Ɏɓɜɚɝɗɧɡ ɔ ɐɑɞɑɕ, ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ, ɐɑəɞɌɗɨəɚɕ 

ɔɘɛɗɌəɞɌɢɔɔ, ɛɌɜɚɐɚəɞɔɞɑ, ɜɑɞɑəɢɔɔ ɓɟɍɚɎ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɜɑɐɗɚ-

ɒɑəɌ ɘɑɞɚɐɔɖɌ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɔ ɛɜɚɑɖɞɔɜɚɎɌ-

əɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɤɌɍɗɚəɚɎ ɝ ɔɓɏɚɞɚɎɗɑ-

əɔɑɘ ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɡ ɘɚɐɑɗɑɕ ɛɚ ɐɌə-

əɧɘ ȽȶȾ ɛɜɔ ɖɚɝɞəɚ-ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌ-

ɢɔɫɡ ɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. ȹɌ ɚɝəɚɎɑ 

ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɞɌɜɤɔɘ əɌɟɣəɧɘ ɝɚɞɜɟɐ-

əɔɖɚɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ȯ.ȴ. ȯɚ-

ɗɟɍɑɎɚɕ ɍɧɗɌ ɓɌɥɔɥɑəɌ ɐɚɖɞɚɜɝɖɌɫ ɐɔɝɝɑɜɞɌ-

ɢɔɫ, Ɍ Ɏ 2006 ɏ. ɔɓɐɌɑɞɝɫ ɘɚəɚɏɜɌɠɔɫ çȽɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɜɔ ɓɌɍɚɗɑ-

ɎɌəɔɫɡ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔè (ȹ.Ȭ. ȼɌɍɟ-

ɡɔəɌ, ȯ.ȴ. ȯɚɗɟɍɑɎɌ, Ƚ.Ȭ. ȻɑɜɠɔɗɨɑɎ). ȴɝɛɚɗɨɓɚ-

ɎɌəɔɑ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ ɛɚɓɎɚɗɔɗɚ ɓɌ 

ɝɣɑɞ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɫ 

Ɏəɑɝɞɔ ɢɑəəɧɑ ɐɚɛɚɗəɑəɔɫ Ɏ ɜɑəɞɏɑəɚɝɑɘɔɚɞɔ-

ɖɟ ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɚɍɗɌɝɞɔ. 

Ȯ 2006 ɏɚɐɟ ɛɜɚɠɑɝɝɚɜ ȹ.Ȭ. ȼɌɍɟɡɔəɌ 

ɝɞɌəɚɎɔɞɝɫ əɌɟɣəɧɘ ɖɚəɝɟɗɨɞɌəɞɚɘ ɚɞɐɑɗɑəɔɫ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɎɚɓɏɗɌɎɔɗ ɌɎɞɚɜ 

ɩɞɔɡ ɝɞɜɚɖ, ɐɚɖɞɚɜ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝ-

ɝɚɜ Ȭ.Ȼ. ȬɜɒɌəɢɑɎ (ȼɔɝ. 5).  

ȸɚɜɌɗɨəɧɕ ɔ ɠɔɓɔɣɑɝɖɔɕ ɔɓəɚɝ ɔɘɑɪ-

ɥɑɏɚɝɫ ɌəɌɗɚɏɚɎɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɞɜɑɍɚɎɌɗ əɑ-

ɚɞɗɚɒəɧɡ ɘɑɜ ɛɚ ɛɑɜɑɚɝəɌɥɑəɔɪ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ əɌ ɍɚɗɑɑ Ɏɧɝɚɖɚɘ ɞɑɡəɚɗɚ-

ɏɔɣɑɝɖɚɘ ɟɜɚɎəɑ.  ȳɌ ɛɑɜɎɚɑ ɐɑɝɫɞɔɗɑɞɔɑ ɩɞɚɏɚ 

ɎɑɖɌ Ɏ ɚɞɐɑɗɑəɔɔ ɍɧɗɔ ɟɝɞɌəɚɎɗɑəɧ ɔ əɌɣɌɗɔ 

ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɝɚɎɜɑɘɑəəɧɑ ɌɛɛɌɜɌɞɧ 

ɐɗɫ ɢɔɠɜɚɎɚɕ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, ɓɚəɚɏɜɌɠɔɔ 

ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ, ɎəɟɞɜɔɜɚɞɚɎɚɕ 

 

ȼɔɝ. 4. ȳɌɝɗɟɒɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɜɌɍɚɞəɔɖ 

ȼɀ Ȯ.ɀ. ȹɔɖɟɗɨəɔɖɚɎɌ. 

 

ȼɔɝ. 5. Ȼɜɚɠɑɝɝɚɜ Ȭ.Ȼ. ȬɜɒɌəɢɑɎ ɓɌɎɑɐɟɑɞ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɚɞɐɑɗɑəɔɑɘ ɝ 2006 ɏ. 
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ɜɑəɞɏɑəɚɏɜɌɠɔɔ, Ɍ ɞɌɖɒɑ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɕ ɖɚɘɛɗɑɖɝ, ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɖɚɘɛɨɪɞɑɜəɧɕ 

ɞɚɘɚɏɜɌɠ, ɌɛɛɌɜɌɞɧ ɐɗɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. 

ȹɌɗɔɣɔɑ ɝɚɎɜɑɘɑəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɝɞɔɘɟɗɚɘ ɐɗɫ əɚɎɚ-

ɏɚ ɩɞɌɛɌ əɌɟɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. Ȼɚɗɟɣɑəɔɑ 

ɢɔɠɜɚɎɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ, ɑɏɚ ɛɚɝɗɑɐɟɪɥɌɫ 

ɛɚɝɞɛɜɚɢɑɝɝɚɜəɌɫ ɚɍɜɌɍɚɞɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɠɔɗɨɞɜɚɎ ɐɗɫ ɛɚɎɧɤɑəɔɫ ɜɑɓɖɚɝɞɔ ɔɓɚɍɜɌɒɑ-

əɔɫ ɔ ɟɝɞɜɌəɑəɔɫ ɤɟɘɚɎɚɏɚ ɩɠɠɑɖɞɌ ɐɌɗɚ ɐɚ-

ɛɚɗəɔɞɑɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ ɛɜɑɢɔɓɔɚəəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ. ɂɔɠɜɚɎɌɫ ɜɑəɞɏɑəɚɗɚɏɔɫ ɛɜɑɐɚ-

ɝɞɌɎɔɗɌ Ɏɚɓɘɚɒəɚɝɞɨ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ 

əɌ ɛɌɢɔɑəɞɚɎ ɓɌ ɝɣɑɞ ɛɜɔɘɑəɑəɔɫ ɎɧɝɚɖɚɣɟɎ-

ɝɞɎɔɞɑɗɨəɧɡ ɐɌɞɣɔɖɚɎ ɔ ɝɚɖɜɌɥɑəɔɫ Ɏɜɑɘɑəɔ 

ɎɚɓɐɑɕɝɞɎɔɫ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ, ɝɚɓɐɌɞɨ 

ɩɗɑɖɞɜɚəəɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɌɜɡɔɎɧ.  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɢɔɠɜɚɎɌɫ ɚɜɞɚɛɌə-

ɞɚɘɚɏɜɌɠɔɫ ɓɌəɔɘɌɑɞ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ ɛɚ ɖɚɗɔɣɑ-

ɝɞɎɟ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ ɚɞɐɑɗɑəɔɔ, ɣɞɚ ɚɍɦɫɝəɫɑɞ-

ɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɚɍɦɑɘɚɘ ɔəɠɚɜɘɌɢɔɔ ɚ ɓɟɍɚ-

ɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɑ, ɛɚɗɟɣɌɑɘɚɘ Ɏ ɞɑɣɑəɔɑ əɑ-

ɝɖɚɗɨɖɔɡ ɘɔəɟɞ əɌ ɢɔɠɜɚɎɚɕ əɚɝɔɞɑɗɨ ɔɗɔ ɜɌɝ-

ɛɑɣɌɞɧɎɌɑɘɚɘ əɌ ɝɛɑɢɔɌɗɨəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɛɗɑəɖɑ ɝ ɎɧɝɚɖɚɖɌɣɑɝɞɎɑəəɧɡ ɞɑɜɘɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɛɜɔəɞɑɜɚɎ.  

ȹɌɟɣəɧɑ ɛɑɜɝɛɑɖɞɔɎɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ ɍɌɓɔɜɟɪɞɝɫ əɌ ɔɓɟɣɑəɔɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȷȶȾ) ɛɜɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ Ɏ ɚɞɐɑɗɑəɔɔ ɛɜɚɎɚɐɔɞɝɫ ɔɓɟɣɑəɔɑ ɓɌɖɚ-

əɚɘɑɜəɚɝɞɑɕ ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ 

ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɛɌɞɚɗɚɏɔɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɛɜɔ ȶȷȶȾ Ɏ ɝɚɛɚɝɞɌɎ-

ɗɑəɔɔ ɝ ɜɌɓəɧɘɔ ɝɛɚɝɚɍɌɘɔ ɎəɟɞɜɔɜɚɞɚɎɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɑɕ. ȴɓɟɣɌ-

ɑɞɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ ȶȷȶȾ ɛɜɔ 

ɎɧɫɎɗɑəɔɔ ɓɌɍɚɗɑɎɌəɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɔ ȮȹɃȽ, ɛɜɚɎɑɐɑəɔɔ ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ 

ɔ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ 

ɚɝɚɍɑəəɚɝɞɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɔ 

ɘɑɞɚɐɔɣɑɝɖɔɑ ɛɜɔɑɘɧ Ɏɧɛɚɗəɑəɔɫ ȶȷȶȾ əɌ ɞɚ-

ɘɚɏɜɌɠɌɡ ɜɌɓəɧɡ ɖɚəɝɞɜɟɖɢɔɕ. ȼɌɓɜɌɍɌɞɧɎɌ-

ɪɞɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɍɗɏɚɜɔɞɘɧ ɛɜɔ ɓɌɍɚɗɑ-

ɎɌəɔɫɡ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ əɌ ɚɝəɚɎɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɚɝɞɚɎɑɜəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɔɖ.  

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ ȶȷȶȾ əɌ ɩɞɌɛɌɡ ɩəɐɚ-

ɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɜɔ ɚɢɑəɖɑ ɑɏɚ ɖɌɣɑ-

ɝɞɎɌ əɌɤɗɔ ɚɞɜɌɒɑəɔɑ Ɏ ɘɚəɚɏɜɌɠɔɔ çȴəɝɞɜɟ-

ɘɑəɞɌɗɨəɌɫ ɚɍɜɌɍɚɞɖɌ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɖɚɜəɑɎɧɡ ɖɌəɌɗɚɎ ɓɟɍɚɎè (ȬɡɘɑɐɚɎɌ 

ȳ.ȼ., Ȯɔəəɔɣɑəɖɚ Ɋ.Ȭ., ȬɜɒɌəɢɑɎ Ȭ.Ȼ., 2010). 

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ 

ɚɞɐɑɗɑəɔɑ ɂȹȴȴȽ ɔ ɃȷɁ ɞɑɝəɚ ɎɓɌɔɘɚɐɑɕɝɞɎɚ-

ɎɌɗɚ ɛɚ əɌɟɣəɧɘ ɔ ɞɑɡəɔɣɑɝɖɔɘ ɎɚɛɜɚɝɌɘ ɝ Ɏɑ-

ɐɟɥɔɘɔ əɌɟɣəɧɘɔ ɟɣɜɑɒɐɑəɔɫɘɔ ɔ ɛɚɐɜɌɓɐɑ-

ɗɑəɔɫɘɔ ɝɞɜɌəɧ. Ȯ ɩɞɚɕ ɝɎɫɓɔ,  ɡɚɞɑɗɚɝɨ ɍɧ 

ɟɛɚɘɫəɟɞɨ ɝɚɞɜɟɐəɔɖɚɎ ȼɚɝɝɔɕɝɖɚɏɚ əɌɟɣəɚɏɚ 

ɢɑəɞɜɌ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔ: ɛɜɚɠɑɝɝɚɜɌ Ȼ.ȷ. 

ȲɌɜɖɚɎɌ, ɐ.ɞ.ə. ɉ.ȯ. ɃɔɖɔɜɐɔəɌ, ɖ.ɡ.ə., ɝɞɌɜɤɑ-

ɏɚ əɌɟɣəɚɏɚ ɝɚɞɜɟɐəɔɖɌ ȸ.ȴ. ȾɚɘɍɌɖɌ; ɝɚɞɜɟɐ-

əɔɖɚɎ Ȯɝɑɜɚɝɝɔɕɝɖɚɏɚ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɔ ɔɝɛɧɞɌɞɑɗɨəɚɏɚ ɔəɝɞɔɞɟɞɌ 

 

ȼɔɝ. 6.  ȶɚɗɗɑɖɞɔɎ ɝɚɞɜɟɐəɔɖɚɎ ɚɞɐɑɗɑəɔɫ (2012 ɏ.) 
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ɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɔɖɔ: ɛɜɚɠɑɝɝɚɜɌ ȹ.ȹ. ȭɗɔəɚ-

ɎɌ, ɖ.ɞ.ə., ɝɞɌɜɤɑɏɚ əɌɟɣəɚɏɚ ɝɚɞɜɟɐəɔɖɌ ȸ.ȱ. 

ȽɘɑɡɚɎɌ;  ɖɚɗɗɑɖɞɔɎ ɝɚɞɜɟɐəɔɖɚɎ ɖɌɠɑɐɜɧ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȻɑɜɎɚɏɚ 

ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. ȴ. ȸ. ȽɑɣɑəɚɎɌ, ɎɚɓɏɗɌɎɗɫɑ-

ɘɚɕ ȷɌɟɜɑɌɞɚɘ ȯɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɑɘɔɔ ȽȽȽȼ, 

ɌɖɌɐɑɘɔɖɚɘ ȼȬȸȹ, ɛɜɚɠɑɝɝɚɜɚɘ Ƚ.ȶ. Ⱦɑɜəɚ-

Ɏɧɘ; ɝɚɞɜɟɐəɔɖɚɎ ɖɌɠɑɐɜɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɘɑɐɔɖɚ-

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. Ȭ.ȴ. ȱɎ-

ɐɚɖɔɘɚɎɌ, Ɏ ɜɌɓəɧɕ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ ɜɟɖɚɎɚɐɔ-

ɘɚɕ ȳɌɝɗɟɒɑəəɧɘ ɐɑɫɞɑɗɑɘ əɌɟɖɔ ȼɀ, ɛɜɚɠɑɝ-

ɝɚɜɚɘ Ɋ.ȴ. ȮɚɜɚɍɨɑɎɧɘ ɔ ȳɌɝɗɟɒɑəəɧɘ ɐɑɫɞɑ-

ɗɑɘ əɌɟɖɔ ȼɀ, ɣɗɑə-ɖɚɜɜɑɝɛɚəɐɑəɞɚɘ ȼȬȸȹ, 

ɛɜɚɠɑɝɝɚɜɚɘ Ȭ.Ɋ. ȮɌɝɔɗɨɑɎɧɘ; ɖɚɗɗɑɖɞɔɎ 

ȹɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɢɑəɞɜɌ ɘɑɐɔɢɔəɝɖɚɕ ɜɌ-

ɐɔɚɗɚɏɔɔ ɏ. ȸɚɝɖɎɧ ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ɛɜɚɠɑɝ-

ɝɚɜɌ Ɋ.Ȯ. ȮɌɜɤɌɎɝɖɚɏɚ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ 

ɚɞɐɑɗɑəɔɑ ɂȹȴȴȽ ɔ ɃȷɁ ɫɎɗɫɑɞɝɫ ɖɜɟɛəɧɘ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɘ ɢɑəɞɜɚɘ, ɍɌɓɔɜɟɪɥɔɘɝɫ Ɏ ɖɚɜ-

ɛɟɝɌɡ ɐɑɞɝɖɚɕ ɔ Ɏɓɜɚɝɗɚɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔ-

ɜɟɜɏɔɔ ɔ Ɏ ɛɚɗɔɖɗɔəɔɖɑ ɔəɝɞɔɞɟɞɌ. Ȯ ɚɞɐɑɗɑəɔɔ 

ɜɌɍɚɞɌɪɞ ɎɧɝɚɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɑ ɝɛɑɢɔɌ-

ɗɔɝɞɧ: ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ ȹ.Ƚ. ȻɌəɔəɌ, ȴ.Ȯ. 

ȼɫɍɚɎɌ, Ƚ.Ɋ. ȸɌɡɌɞɌɐɓɑ; əɌɟɣəɧɑ ɝɚɞɜɟɐəɔɖɔ: 

Ȭ.ȱ. Ɂɚɐɫɣɔɕ ɔ ȱ.Ȯ. ȯɌɎɜɔɗɚɎɌ; ɔəɒɑəɑɜ - 

ɝɞɌɜɤɔɕ əɌɟɣəɧɕ ɝɚɞɜɟɐəɔɖ, ɖ.ɞ.ə. Ƚ.Ȭ. Ȼɑɜ-

ɠɔɗɨɑɎ. ȶɚəɝɟɗɨɞɌɞɔɎəɧɕ ɛɜɔɑɘ ɛɚ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɟɥɑɝɞɎɗɫɑɞ ɐ.ɘ.ə., ɛɜɚ-

ɠɑɝɝɚɜ Ȭ.ȯ. ȹɌɐɞɚɣɔɕ ɔ ɖ.ɘ.ə. Ȱ.ȷ. Ȯɑɕɓɑ. ȹɌ 

ɛɜɚɞɫɒɑəɔɔ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɔɗɑɞɔɕ ɜɌɍɚɞɧ Ɏ 

ɚɞɐɑɗɑəɔɔ ɝɠɚɜɘɔɜɚɎɌɗɔɝɨ ɎɧɝɚɖɚɖɎɌɗɔɠɔɢɔ-

ɜɚɎɌəəɧɑ ɖɌɐɜɧ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ (ȼɔɝ. 6).  

ȳɌ 50-ɗɑɞəɔɕ ɛɑɜɔɚɐ ɜɌɍɚɞɧ ɚɞɐɑɗɑəɔɫ 

ɑɏɚ ɝɚɞɜɟɐəɔɖɌɘɔ ɚɛɟɍɗɔɖɚɎɌəɚ ɍɚɗɑɑ 300 

əɌɟɣəɧɡ ɜɌɍɚɞ, Ɏ ɞɚɘ ɣɔɝɗɑ 14 ɘɚəɚɏɜɌɠɔɕ ɔ 

ɜɟɖɚɎɚɐɝɞɎ, ɛɚɝɎɫɥɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɔ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. ȻɜɚɎɚɐɫɞɝɫ Ɏɧɝɞɟɛɗɑ-

əɔɫ ɝ ɐɚɖɗɌɐɌɘɔ əɌ Ȯɝɑɜɚɝɝɔɕɝɖɔɡ ɔ ȸɑɒɐɟəɌ-

ɜɚɐəɧɡ ɝɦɑɓɐɌɡ, əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɔɡ ɖɚəɠɑ-

ɜɑəɢɔɫɡ, ɠɚɜɟɘɌɡ ɔ ɓɌɝɑɐɌəɔɫɡ əɌɟɣəɧɡ ɚɍ-

ɥɑɝɞɎ, ɣɔɞɌɪɞɝɫ ɗɑɖɢɔɔ ɛɚ ɎɚɛɜɚɝɌɘ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ.  

Ȯ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ ɚɝɟ-

ɥɑɝɞɎɗɫɑɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣ-

əɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌ-

ɝɞɔ, ɛɚɝɞɟɛɌɪɥɔɡ ɔɓ ɂȹȴȴȽ ɔ ɃȷɁ, ɗɑɣɑɍəɧɡ 

ɟɣɜɑɒɐɑəɔɕ ȸɚɝɖɎɧ, ȸɚɝɖɚɎɝɖɚɕ ɚɍɗɌɝɞɔ ɔ 

ɐɜɟɏɔɡ ɜɑɏɔɚəɚɎ ȼɀ. ȻɜɚɎɚɐɔɞɝɫ ɚɍɟɣɑəɔɑ əɌ 

ɜɌɍɚɣɔɡ ɘɑɝɞɌɡ ɎɜɌɣɑɕ-ɝɞɚɘɌɞɚɗɚɏɚɎ, ɜɑəɞɏɑəɚ-

ɗɚɏɚɎ ɔ ɜɑəɞɏɑəɚɗɌɍɚɜɌəɞɚɎ.  

Ƚɚɞɜɟɐəɔɖɔ ɚɞɐɑɗɑəɔɫ ɫɎɗɫɪɞɝɫ ɣɗɑəɌ-

ɘɔ ɛɜɚɍɗɑɘəɚɕ ɖɚɘɔɝɝɔɔ çɁɔɜɟɜɏɔɣɑɝɖɌɫ ɝɞɚ-

ɘɌɞɚɗɚɏɔɫ ɔ ɚɍɑɓɍɚɗɔɎɌəɔɑè ɛɜɔ ȹɌɟɣəɚɘ ɝɚɎɑ-

ɞɑ ȼȬȸȹ ɔ ȸɔəɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ ȼɀ ɛɚ ɝɞɚɘɌ-

ɞɚɗɚɏɔɔ, ɛɜɌɎɗɑəɔɫ ɝɑɖɢɔɔ çȷɟɣɑɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔè ȽɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɕ Ȭɝ-

ɝɚɢɔɌɢɔɔ ȼɚɝɝɔɔ, ɜɑɐɌɖɢɔɚəəɚɏɚ ɝɚɎɑɞɌ çȼɚɝ-

ɝɔɕɝɖɚɏɚ ɩɗɑɖɞɜɚəəɚɏɚ ɒɟɜəɌɗɌ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔè, ɒɟɜəɌɗɚɎ çȸɑɐɔɢɔəɝɖɔɕ ɌɗɠɌɎɔɞ. 

ȽɞɚɘɌɞɚɗɚɏɔɫè, çȺɍɜɌɓɚɎɌəɔɑ ɔ ɔəɠɚɜɘɌɢɔɚə-

əɧɑ ɞɑɡəɚɗɚɏɔɔè, Ɍ ɞɌɖɒɑ ȸɑɒɐɟəɌɜɚɐəɚɕ ɌɖɌ-

ɐɑɘɔɔ ɩəɑɜɏɚɔəɠɚɜɘɌɢɔɚəəɧɡ əɌɟɖ. 
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ɝɑ ɘɧ ɓəɌɑɘ, ɖɌɖɚɕ ɚɏɜɚɘəɧɕ ɎɖɗɌɐ ɝɐɑ-

ɗɌɗ Ȯɔɗɨɏɑɗɨɘ ȼɑəɞɏɑə ɐɗɫ əɌɟɖɔ. ȹɚ 

ɘəɚɏɔɑ ɔɓ əɌɝ əɔɖɚɏɐɌ əɑ ɓɌɐɟɘɧɎɌɗɔɝɨ 

əɌɐ ɞɑɘ, ɖɌɖ ɛɚɎɗɔɫɗɚ ɚɞɖɜɧɞɔɑ Ɂ-ɗɟɣɑɕ əɌ 

ɛɜɚɝɞɚɑ əɌɝɑɗɑəɔɑ. ȴɞɌɖé 

Ȼɚɝɗɑ ɘɑɝɫɢɌ ɩɖɝɛɑɜɔɘɑəɞɚɎ Ɏ ɝɎɚɑɕ ɗɌ-

ɍɚɜɌɞɚɜɔɔ ɛɜɚɠɑɝɝɚɜ ȼɑəɞɏɑə ɍɧɗ ɏɚɞɚɎ ɛɚɖɌ-

ɓɌɞɨ ɝɎɚɑ ɚɞɖɜɧɞɔɑ ɘɔɜɟ. Ȯ ɝɑɜɑɐɔəɑ ɐɑɖɌɍɜɨ-

ɝɖɚɕ əɚɣɔ 1895 ɏɚɐɌ ɛɜɚɠɑɝɝɚɜ ɛɜɔɎɑɗ ɒɑəɟ Ɏ 

ɝɎɚɪ ɗɌɍɚɜɌɞɚɜɔɪ, ɣɞɚɍɧ ɛɚɖɌɓɌɞɨ ɑɕ ɔɘɑəəɚ 

ɞɚ, ɣɞɚ ɓɌəɔɘɌɗɚ ɑɏɚ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ 

əɑɐɑɗɨ.  

ȸɔɝɝɔɝ ȼɑəɞɏɑə ɛɚɗɚɒɔɗɌ ɝɎɚɪ ɜɟɖɟ əɌ 

ɠɚɞɚɏɜɌɠɔɣɑɝɖɟɪ ɛɗɌɝɞɔəɖɟ ɔ ɝɞɌɗɌ ɒɐɌɞɨ, ɛɚ-

ɖɌ ɑɑ ɘɟɒ əɌɝɞɜɚɔɞ ɘɑɡɌəɔɓɘ, əɌɛɜɌɎɗɑəəɧɕ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɌ ɑɑ ɖɔɝɞɨ. ȹɑɝɖɚɗɨɖɚ ɘɔəɟɞ 

ɝɛɟɝɞɫ ɛɜɚɠɑɝɝɚɜ Ɏɓɫɗ ɛɗɌɝɞɔəɖɟ ɔ ɛɚɖɌɓɌɗ ɑɕ 

ɜɑɓɟɗɨɞɌɞ ð ɓəɌɘɑəɔɞɧɕ çɝəɔɘɚɖ ȭɑɜɞɧè (ɜɔɝ. 

1). ȺəɌ ɎɚɝɖɗɔɖəɟɗɌ: "ȭɚɒɑ ɘɚɕ!!! ȸəɑ  ɖɌɒɑɞɝɫ,  

 

ɣɞɚ ɫ ɝɘɚɞɜɪ əɌ ɝɎɚɪ ɝɚɍɝɞɎɑəəɟɪ ɝɘɑɜɞɨ!". 

ȱɬ ɜɑɌɖɢɔɫ əɌ ɟɎɔɐɑəəɚɑ ɍɧɗɌ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɕ Ɏ ɞɚ Ɏɜɑɘɫ. Ȯɑɝɞɨ ɚ əɑɎɔɐɔɘɧɡ ɔɖɝ-

ɗɟɣɌɡ ɍɧɝɞɜɚ ɜɌɓəɑɝɗɌɝɨ ɛɚ ɘɔɜɟ. ȸəɚɏɔɑ ɗɪɐɔ 

ɚɥɟɥɌɗɔ ɝɞɜɌɡ ɔ ɛɌəɔɖɟ, ɝɣɔɞɌɫ ɛɜɑɐɎɑɝɞəɔ-

ɖɚɘ ɝɘɑɜɞɔ ɞɚ, ɣɞɚ ɚəɔ ɘɚɏɟɞ ɟɎɔɐɑɞɨ ɝɎɚɔ 

Ɏəɟɞɜɑəəɚɝɞɔ (ɜɔɝ. 2).  

Ȱɜɟɏɔɑ, əɌɚɍɚɜɚɞ, ɔɝɛɧɞɧɎɌɗɔ ɗɪɍɚɛɧɞ-

ɝɞɎɚ ɔ ɔəɞɑɜɑɝ. ȽɌɘ ɠɌɖɞ ɞɚɏɚ, ɣɞɚ ɞɑɛɑɜɨ ɝ ɛɚ-

ɘɚɥɨɪ Ɂ-ɗɟɣɑɕ ɘɚɒəɚ ɗɔɢɑɓɜɑɞɨ ɝɖɜɧɞɚɑ ɚɞ 

ɏɗɌɓ, əɌɣɌɗ ɍɟɐɚɜɌɒɔɞɨ ɟɘɧ Ɏɝɑɕ ɞɎɚɜɣɑɝɖɚɕ 

ɔəɞɑɗɗɔɏɑəɢɔɔ ɚɞ ɡɟɐɚɒəɔɖɚɎ ɐɚ ɛɔɝɌɞɑɗɑɕ. ȹɌ 

ɚɞɖɜɧɞɖɌɡ ɔ ɏɌɓɑɞɌɡ ɞɚɏɚ Ɏɜɑɘɑəɔ ɝɞɌɗɔ ɛɚɫɎ-

ɗɫɞɨɝɫ ɠɌəɞɌɝɞɔɣɑɝɖɔɑ, əɑ ɗɔɤɑəəɧɑ ɪɘɚɜɌ, 

ɔɗɗɪɝɞɜɌɢɔɔ ɔ ɝɚɚɍɥɑəɔɫ ɚ ɞɚɘ, ɣɞɚ ɛɜɔɤɑɗ 

ɖɚəɑɢ ɖɚəɠɔɐɑəɢɔɌɗɨəɚɝɞɔ ɔ ɣɌɝɞəɚɕ ɒɔɓəɔ. Ȯ 

ɚɝəɚɎəɚɘ ɩɞɚ ɍɧɗɔ ɤɟɞɖɔ ɚ əɌɡɚɒɐɑəɔɔ ɝɖɜɧ-

ɞɧɡ ɐɚɡɚɐɚɎ əɌɗɚɏɚɎɧɘɔ ɚɜɏɌəɌɘɔ ɔɗɔ ɛɜɚɎɑɜ-

ɖɑ ɍɌəɐɔɞɌɘɔ ɖɌɜɘɌəɚɎ ɟ ɛɚɞɑəɢɔɌɗɨəɧɡ ɒɑɜɞɎ 

(ɜɔɝ. 3, ɜɔɝ. 4). 

Ȯ 

 

ȼɔɝ. 1.  Ƚəɔɘɚɖ ɜɟɖɔ ȭɑɜɞɧ, ɒɑəɧ ȮɔɗɨɏɑɗɨɘɌ 

ȼɑəɞɏɑəɌ. 

 

ȼɔɝ. 2.   ȲɟɜəɌɗ çLifeè. 1896 ɏ. ȹɚɎɌɫ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɌɫ ɠɚɞɚɏɜɌɠɔɫ. 

ȳȬȸȱȾȶȴ ȼȱȹȾȯȱȹȺȷȺȯȬ 

ȶɗɔəɔɖɌ ȼɌɘɍɌɘ. Ⱥɞɐɑ-

ɗɑəɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ. 

ɏ. ɁɌɕɠɌ, ȴɓɜɌɔɗɨ 

Rambam Hospital. Rad i-

ology department.  

Haifa, Israel  
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ȮɑɝɨɘɌ ɌɖɞɟɌɗɨəɧɘɔ ɍɧɗɔ ɝɪɒɑɞɧ ɝ 

ɛɚɐɏɗɫɐɧɎɌəɔɑɘ ɣɑɜɑɓ ɝɞɑəɧ ɔ ɖɌɜɑɞɧ ɓɌ ɗɪ-

ɍɚɎəɧɘɔ ɔɏɜɌɘɔ əɑɎɑɜəɧɡ ɝɟɛɜɟɏɚɎ, ɝɚɝɑɐɑɕ  ɔ  

ɛɟɍɗɔɣəɧɘɔ ɗɪɐɨɘɔ ɞɚɏɚ Ɏɜɑɘɑəɔ (ɜɔɝ. 6, ɜɔɝ. 

7, ɜɔɝ. 8). 

ȮɝɞɜɑɣɌɗɔɝɨ ɐɌɒɑ ɝɌɘɧɑ ɍɑɓɟɘəɧɑ ɠɌə-

ɞɌɓɔɔ ɚ ɞɚɘ, ɣɞɚ ɝɖɚɜɚ, ɛɚ ɘɑɜɑ ɜɌɓɎɔɞɔɫ Ɂ-

ɗɟɣɑɕ, ɘɚɒəɚ ɍɟɐɑɞ ɟɎɔɐɑɞɨ ɘɧɝɗɔ ɣɑɗɚɎɑɖɌ. ȹɟ 

ɔ ɑɝɞɑɝɞɎɑəəɚ, ɝɌɘɧɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɤɟɞɖɔ 

ɖɌɝɌɗɔɝɨ ɛɚɜɞɌɞɔɎəɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌ-

ɞɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ ɚɣɖɚɎ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɧɡ 

ɘɚɒəɚ ɍɧɗɚ ɟɎɔɐɑɞɨ ɣɑɗɚɎɑɖɌ ɍɑɓ ɚɐɑɒɐɧ. Ȯ 

ɔɞɚɏɑ ɩɞɚɞ ɝɞɜɌɡ ɛɑɜɑɐ əɑɎɔɐɔɘɧɘɔ ɗɟɣɌɘɔ ɝɚ-

ɡɜɌəɫɗɝɫ ɛɑɜɎɧɑ 10 ɗɑɞ, ɛɚɖɌ Ɏ ɟɘɌɡ ɗɪɐɑɕ əɑ 

ɛɚɫɎɔɗɚɝɨ ɚɝɚɓəɌəɔɑ ɞɚɏɚ, ɣɞɚ ɗɟɣɑɎɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɟɏɜɚɓɧ ɐɗɫ ɔɡ ɣɌɝɞəɚɕ 

ɒɔɓəɔ, Ɍ ɝɗɟɒɔɞ ɗɔɤɨ Ɏɚ ɍɗɌɏɚ ɔɡ ɓɐɚɜɚɎɨɫ.  

ȹɚɎɧɕ ɍɟɘ ɠɌəɞɌɓɔɕ, ɝɎɫɓɌəəɧɡ ɝ Ɂ-

ɗɟɣɌɘɔ, Ɏɚɓəɔɖ Ɏ 60-ɑ ɏɚɐɧ ɁɁ ɎɑɖɌ, Ɏ ɩɛɚɡɟ 

ɜɌɝɢɎɑɞɌ ɝɟɛɑɜɏɑɜɚɑɎ ɔ ɖɚɘɔɖɝɚɎ. ɉɞɚ ɍɧɗɚ 

ɜɑəɞɏɑəɚɎɝɖɚɑ ɓɜɑəɔɑ. ȼɌɓɎɔɞɔɑ ɐɌəəɚɏɚ ɔəɞɑ-

ɜɑɝɌ əɌɣɌɗɚɝɨ ɝ ȽɟɛɑɜɘɑəɌ, ɖɚɞɚɜɧɕ ɐɑɍɪɞɔɜɚ-

ɎɌɗ Ɏ 1938 ɏɚɐɟ, ɔ ɟɒɑ ɞɚɏɐɌ ɚə ɚɍɗɌɐɌɗ ɩɞɚɕ 

çɝɟɛɑɜɝɛɚɝɚɍəɚɝɞɨɪè (ɜɔɝ. 9).  

Ȯ 1963 ɏɚɐɟ əɌ ɩɖɜɌəɧ Ɏɧɤɑɗ ɠɔɗɨɘ 

ȼɚɐɒɑɜɌ ȶɚɜɘɌəɌ çɃɑɗɚɎɑɖ ɝ ɜɑəɞɏɑəɚɎɝɖɔɘɔ 

ɏɗɌɓɌɘɔè (ɔɗɔ ɛɚ-Ɍəɏɗɔɕɝɖɔ ɛɜɚɝɞɚ òXó), ɜɌɝɝɖɌ-

ɓɧɎɌɪɥɔɕ ɚ ɎɜɌɣɑ, ɩɖɝɛɑɜɔɘɑəɞɔɜɚɎɌɎɤɑɘ əɌ 

ɝɑɍɑ ɖɌɛɗɔ ɐɗɫ ɏɗɌɓ, ɛɚɝɗɑ ɛɜɔɘɑəɑəɔɫ ɖɚɞɚɜɧɡ 

ɟ əɑɏɚ ɜɌɓɎɔɗɚɝɨ ɜɑəɞɏɑəɚɎɝɖɚɑ ɓɜɑəɔɑ. Ȳɔɓəɨ 

ɩɞɚɏɚ ɎɜɌɣɌ ɖɌɜɐɔəɌɗɨəɚ ɔɓɘɑəɔɗɌɝɨ: ɚə ɘɚɏ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ   ɛɌɞɚɗɚɏɔɪ,  Ɏɔɐɑɞɨ  ɖɌɜɞɧ  ɔ,  

  

ȼɔɝ. 3. ȺɞɖɜɧɞɖɌ. 1900 ɏ. Hildebrands. Ȼɚɗɔɢɔɫ 

əɌɍɗɪɐɌɑɞ ɣɑɜɑɓ ɝɞɑəɟ ɓɌ ɛɜɑɝɞɟɛəɔɖɌɘɔ ɝ 

ɛɚɘɚɥɨɪ X-ɗɟɣɑɕ. 

ȼɔɝ. 4. ȺɞɖɜɧɞɖɌ. 1900 ɏ. ȻɗɫɒəɌɫ ɔɐɔɗɗɔɫ ɛɚɐ 

X-ɗɟɣɌɘɔ. 

 

 

ȼɔɝ. 5. Fred Herzog. 1905 ɏ. ȴɏɜɌ Ɏ ɖɌɜɞɧ ɛɚɐ Ɂ-

ɗɟɣɌɘɔ. 

ȼɔɝ. 6. ȺɞɖɜɧɞɖɌ. 1900 ɏ. ȽɚɍɗɌɓəɑəɔɑ Ɏ ɖɌɜɑ-

ɞɑ. 
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ɖɚəɑɣəɚ, çɝɖɌəɔɜɚɎɌɞɨè ɖɜɌɝɚɞɚɖ (ɜɔɝ. 10).  

ȾɌɖɒɑ Ɏ 60-ɑ ɏɚɐɌ, Ɏɝɗɑɐ ɓɌ ɠɔɗɨɘɚɘ çXè 

ɔ əɌɜɌɝɞɌɪɥɑɕ ɛɚɛɟɗɫɜəɚɝɞɨɪ ȽɟɛɑɜɘɑəɌ, 

Ɏɧɤɗɔ Ɏ ɛɜɚɐɌɒɟ, Ɏ ɖɌɣɑɝɞɎɑ ɔɏɜɚɎɚɏɚ Ɍɖɝɑɝɝɟ-

ɌɜɌ, çɜɑəɞɏɑəɚɎɝɖɔɑ ɚɣɖɔè. Ⱥəɔ ɤɔɜɚɖɚ ɜɑɖɗɌ-

ɘɔɜɚɎɌɗɔɝɨ, Ɍ əɌ ɐɑɗɑ ɛɜɑɐɝɞɌɎɗɫɗɔ ɛɜɚɝɞɚ ɛɗɌ-

ɝɞɔɖɚɎɟɪ ɚɛɜɌɎɟ ɝ ɘɌɗɑəɨɖɔɘɔ ɚɞɎɑɜɝɞɔɫɘɔ 

ɐɗɫ ɏɗɌɓ. ȰɌəəɧɑ ɚɣɖɔ ɛɜɑɐəɌɓəɌɣɌɗɔɝɨ ɐɗɫ ɞɚ-

ɏɚ, ɣɞɚɍɧ ɝɘɟɥɌɞɨ ɝɖɜɚɘəɧɡ ɐɌɘ Ɏ ɘɟɒɝɖɔɡ 

ɖɚɘɛɌəɔɫɡ, Ɍ ɞɌɖɒɑ ɔɡ ɔɝɛɚɗɨɓɚɎɌɗɔ Ɏ ɛɚɛɧɞɖɑ 

ɛɚɐɜɌɒɌɞɨ ɝɟɛɑɜɏɑɜɚɫɘ ɔ ɔɡ ɐɌɜɟ (ɜɔɝ. 11). 

Ȯ ɝɚɎɜɑɘɑəəɚɘ ɚɍɥɑɝɞɎɑ ɍɟɜəɚɑ ɜɌɓɎɔ-

ɞɔɑ ɞɑɡəɚɗɚɏɔɕ Ɏ ɘɑɐɔɢɔəɑ (ɔ ɚɝɚɍɑəəɚ Ɏ əɌɤɑɕ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ) əɑ ɎɧɓɧɎɌɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɜɌ-

ɡɌ ɔ ɝɔɗɨəɚɏɚ ɟɐɔɎɗɑəɔɫ. ɉɞɚ ɝɎɫɓɌəɚ ɝ əɑ-

ɝɖɚɗɨɖɔɘɔ ɠɌɖɞɚɜɌɘɔ. Ȯɚ-ɛɑɜɎɧɡ, ɝ ɞɑɘ, ɣɞɚ 

ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝɟɥɑɝɞɎɟɑɞ ɟɒɑ ɍɚɗɑɑ ɝɞɌ 

ɗɑɞ. ȼɑəɞɏɑəɚɎɝɖɔɕ ɌɛɛɌɜɌɞ ɝɞɌɗ ɞɌɖɔɘ ɒɑ 

 

ȼɔɝ. 7. ȲɟɜəɌɗ çLa Natureè. ȷɪɐɔ, ɝɖɜɧɎɌɪ-

ɥɔɑɝɫ ɚɞ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ. ȻɌɜɔɒ, 1886 

ɏ. 

 

ȼɔɝ. 8.  Ⱥɞɖɜɧɞɖɔ. 1905 ɏ.  Ƚɑɜɔɫ ɔɓ 5 ɝɪɜɜɑɌɗɔɝɞɔɣɑɝɖɔɡ ɚɍɜɌɓɚɎ. ȴɗɗɪɝɞɜɌɢɔɔ ɚ "ɜɑəɞɏɑəɚɎɝɖɚɘ 

ɩɠɠɑɖɞɑ", ɛɚɖɌɓɧɎɌɪɥɔɑ, ɣɞɚ ɛɜɚɔɝɡɚɐɔɞ ɓɌ ɓɌɖɜɧɞɧɘɔ ɐɎɑɜɫɘɔ ɔ ɝɞɑəɌɘɔ. ȻɌɜɔɒ. (Ⱥɞɖɜɧɞɖɔ 

ɫɎɗɫɪɞɝɫ ɝɚɍɝɞɎɑəəɚɝɞɨɪ Roseros). 
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ɚɍɧɣəɧɘ ɛɜɑɐɘɑɞɚɘ ɐɗɫ ɣɑɗɚɎɑɖɌ, ɖɌɖ ɞɑɗɑɎɔ-

ɓɚɜ ɔɗɔ ɡɚɗɚɐɔɗɨəɔɖ. Ȯɚ-Ɏɞɚɜɧɡ, ɖɌɖ ɛɜɌɎɔɗɚ, 

ɛɌɢɔɑəɞ əɑ ɜɌɓɍɔɜɌɑɞɝɫ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɔɖɑ 

ɔ  əɑ ɛɚəɔɘɌɑɞ ɛɜɔəɢɔɛɧ ɜɌɍɚɞɧ ɔ ɟɝɞɜɚɕɝɞɎɚ 

ɌɛɛɌɜɌɞɌ. ȾɌɖɒɑ ɝɌɘ ɛɜɚɢɑɝɝ, ɚɞ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɌɢɔɑəɞɌ ɐɚ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ, ɝɖɜɧɞ ɚɞ 

ɛɚɝɞɚɜɚəəɔɡ ɏɗɌɓ. ȺɍɧɎɌɞɑɗɨ əɑ ɘɚɒɑɞ ɟɝɗɑɐɔɞɨ 

ɓɌ ɝɞɜɑɘɔɞɑɗɨəɧɘ ɜɌɓɎɔɞɔɑɘ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɍɗɌɝɞɑɕ ɔɡ ɛɜɔɘɑəɑəɔɫ. ɉɞɔ 

ɠɌɖɞɚɜɧ ɝɐɑɜɒɔɎɌɪɞ ɛɚɫɎɗɑəɔɑ ɝɞɜɌɡɌ ɔ ɠɌə-

ɞɌɓɔɕ əɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ, ɣɞɚ ɐɌɑɞ əɌɘ, 

ɎɜɌɣɌɘ, Ɏɚɓɘɚɒəɚɝɞɨ ɝɛɚɖɚɕəɚ ɐɑɗɌɞɨ ɝɎɚɪ ɜɌ-

ɍɚɞɟ.

 

  

ȼɔɝ. 9. Ƚɟɛɑɜɘɑə ɔ Ƚɟɛɑɜɍɚɕ ɝɖɌəɔɜɟɪɞ ɐɜɟɏ 

ɐɜɟɏɌ. 1950-ɑ ɏɏ. 

ȼɔɝ. 10. ȬɠɔɤɌ, 1963 ɏ. ɃɑɗɚɎɑɖ ɝ ɜɑəɞɏɑəɚɎ-

ɝɖɔɘ ɓɜɑəɔɑɘ. 

 

 

ȼɔɝ. 11.  ȼɑɖɗɌɘɌ, 1960-ɑ ɏ. ȼɑəɞɏɑəɚɎɝɖɔɑ ɚɣɖɔ. 
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ȾɉȷȬ ð ȴȽȾȺȼȴɋ ȰȴȬȯȹȺȽȾȴȶȴ ȴ ȼȬȳȮȴȾȴɋ ȾȱɁȹȺȷȺȯȴȵ 

 

ȶɚɜɚɗɬɎɌ ȴ.ȸ. 
 

ɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (ȾɉȷȬ) ɚɝɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɡ ɚɝɞ-

ɜɧɡ ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɝɘɑɜɞ-

əɚɝɞɔ.  ȾɌɖ, ȮɝɑɘɔɜəɌɫ ȺɜɏɌəɔɓɌɢɔɫ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɛɜɔɓəɌɗɌ ȾɉȷȬ, ɚɐəɔɘ ɔɓ 

ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ Ȭɘɑɜɔɖɑ ɔ ȱɎɜɚɛɑ. Ȯ 

əɌɝɞɚɫɥɑɕ ɗɑɖɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɌɖɞɟɌɗɨəɧɑ ɝɎɑɐɑəɔɫ ɚɍ ɔɝɞɚɜɔɔ ɔ ɝɚɎɜɑɘɑəəɧɡ ɝɞɌə-

ɐɌɜɞɌɡ ɐɔɌɏəɚɝɞɔɖɔ ȾɉȷȬ. ȸɟɗɨɞɔɝɜɑɓɚɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɔɘɑɑɞ 

əɌɔɍɚɗɨɤɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ, ɚɍɑɝɛɑɣɔɎɌɫ Ɏɝɑɝɞɚɜɚəəɪɪ ɚɢɑəɖɟ ɝɚɝɟɐɔɝɞɚ-

ɏɚ ɜɟɝɗɌ ɛɜɔ əɌɗɔɣɔɔ ɞɜɚɘɍɚɩɘɍɚɗɚɎ Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɐɚ ɝɟɍɝɑɏɘɑəɞɌɜəɚɏɚ ɟɜɚɎəɫ, 

ɔ Ɏ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɑ, ɎɑəɌɡ ɞɌɓɌ, Ɍ ɞɌɖɒɑ ɎɑəɌɡ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ȸȽȶȾ, ɝɢɔəɞɔɏɜɌɠɔɫ. 

 

PULMONARY EMBOLISM ðð HISTORY OF DIAGNOSTIC AND 

TECHNOLOGY DEVELOPMENT 

 

Koroleva I.M.  
 

ulmonary embolism (PE) remains one of the most severe and catastrophic acute va s-

cular diseases associated with extremely high mortality. Therefore, the World Health 

Organization has recognized PE as one of the most common cardio -pulmonary di s-

eases in America and Europe.  The lecture presents actual information about the hi story 

and modern standards of PE diagnostic. MSCT has the greatest diagnostic value, providing 

a comprehensive evaluation of the vascular bed in th e presence of thromboemb olism in the 

pulmonary artery, up to the subsegmental level, and in the inferior vena cava, the pelvic 

veins as well as the veins of lower extremities to the level of the foot.  

 
Key words: pulmonary embolism, MSCT, scintigraphy . 

 

ɝɚɎɜɑɘɑəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ȾɉȷȬ  ɛɜɚɐɚɗɒɌɑɞ ɚɝɞɌɎɌɞɨɝɫ ɚɐəɔɘ ɔɓ 

ɞɫɒɑɗɑɕɤɔɡ ɔ ɖɌɞɌɝɞɜɚɠɔɣɑɝɖɔ ɛɜɚɞɑ-

ɖɌɪɥɔɡ ɚɝɞɜɧɡ ɝɚɝɟɐɔɝɞɧɡ  ɓɌɍɚɗɑɎɌəɔɕ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɔɡɝɫ  Ɏɧɝɚɖɚɕ ɗɑɞɌɗɨəɚɝɞɨɪ. Ȼɚ-

ɩɞɚɘɟ ȮɝɑɘɔɜəɌɫ ɚɜɏɌəɔɓɌɢɔɫ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ 

ɛɜɔɓəɌɗɌ  ȾɉȷȬ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɡ  ɝɑɜɐɑɣəɚ-ɗɑɏɚɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ Ȭɘɑ-

ɜɔɖɑ ɔ ȱɎɜɚɛɑ. 

Ⱦɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ   ɫɎɗɫ-

ɑɞɝɫ  ɔəɞɑɜəɌɢɔɚəɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ, ɞ.ɖ. ɛɚɖɌ-

ɓɌɞɑɗɔ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ ɝɘɑɜɞəɚɝɞɔ  Ɏ ɜɌɓɎɔ-

ɞɧɡ ɝɞɜɌəɌɡ ɘɔɜɌ ɚɝɞɌɪɞɝɫ əɌ  Ɏɧɝɚɖɚɘ 

ɟɜɚɎəɑ. ȾɉȷȬ ɝɞɌəɚɎɔɞɝɫ ɞɜɑɞɨɑɕ ɛɚ ɣɌɝɞɚɞɑ 

ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ Ɏ ɎɧɝɚɖɚɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ, 

ɟɝɞɟɛɌɫ ɞɚɗɨɖɚ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘ ɓɌɍɚɗɑɎɌ-

əɔɫɘ ɔ  ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘ.     

Ȯɚ ɀɜɌəɢɔɔ ɑɒɑɏɚɐəɚ ɜɑɏɔɝɞɜɔɜɟɑɞɝɫ 100 ɞɧ-

ɝɫɣ ɝɗɟɣɌɑɎ ȾɉȷȬ, 65 ɞɧɝɫɣ ɝɗɟɣɌɑɎ ð ɝɜɑɐɔ 

ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ Ɏ Ȭəɏɗɔɔ ɔ 

ȿɩɗɨɝɑ; 60 ɞɧɝɫɣ əɚɎɧɡ ɝɗɟɣɌɑɎ Ɏ ȴɞɌɗɔɔ.   Ȯ 

ȼɚɝɝɔɔ Ɏ ɟɝɗɚɎɔɫɡ ɘəɚɏɚɛɜɚɠɔɗɨəɚɏɚ ɝɞɌɢɔɚ-

əɌɜɌ ȾɉȷȬ əɌɍɗɪɐɌɑɞɝɫ ɟ 15-20 ɔɓ 1000 ɗɑɣɔɎ-

ɤɔɡɝɫ ɍɚɗɨəɧɡ, ɎɖɗɪɣɌɫ ɛɌɢɔɑəɞɚɎ, ɛɚɐɎɑɜɏ-

ɤɔɡɝɫ ɚɛɑɜɌɞɔɎəɚɘɟ ɎɘɑɤɌɞɑɗɨɝɞɎɟ (ȼɔɝ.1). 

Ȼɜɔ ɩɞɚɘ ɗɑɞɌɗɨəɚɝɞɨ ɝɜɑɐɔ əɑɗɑɣɑəɧɡ ɛɌɢɔɑə-

ɞɚɎ ɐɚɝɞɔɏɌɑɞ 40%, ɚɐəɌɖɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɝɎɚɑɎɜɑɘɑəəɚɕ ɔ ɌɐɑɖɎɌɞəɚɕ  ɞɑɜɌɛɔɔ ɚəɌ əɑ 

ɛɜɑɎɧɤɌɑɞ 10%.  ȷɑɏɚɣəɌɫ ɩɘɍɚɗɔɫ ɓɌəɔɘɌɑɞ 

ɚɐəɚ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɝɞ Ɏ ɝɞɜɟɖɞɟɜɑ ɛɜɔɣɔə ɗɑ-

ɞɌɗɨəɚɝɞɔ Ɏ Ɍɖɟɤɑɜɝɖɚɕ ɛɜɌɖɞɔɖɑ: ɝɘɑɜɞəɚɝɞɨ 

ɚɞ ɩɞɚɏɚ ɚɝɗɚɒəɑəɔɫ ɖɚɗɑɍɗɑɞɝɫ ɚɞ 1,5% ɐɚ 

2,7%, Ɍ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɌɞɑɜɔəɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ 

ɝɚɝɞɌɎɗɫɑɞ 2,8-9,2%. ȰɚɖɌɓɌəɚ, ɣɞɚ ɐɌɒɑ ɘɌɝ-

ɝɔɎəɌɫ ɗɑɏɚɣəɌɫ ɩɘɍɚɗɔɫ ɛɜɔɒɔɓəɑəəɚ əɑ ɐɔɌ-

ɏəɚɝɞɔɜɟɑɞɝɫ  ɟ 40-70% ɍɚɗɨəɧɡ. 

Ȼɚɐɚɍəɧɕ ɜɌɓɍɜɚɝ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ 

ɐɌəəɧɡ ɚɍɟɝɗɚɎɗɑə, Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɚɞɝɟɞɝɞɎɔ-

ɑɘ ɞɚɣəɚɕ ɝɞɌɞɔɝɞɔɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ 

ȾɉȷȬ, ɣɞɚ ɚɍɦɫɝəɫɑɞɝɫ Ɏɛɚɗəɑ ɚɍɦɑɖɞɔɎəɧɘɔ 

ɛɜɔɣɔəɌɘɔ: 

- ɐɌɒɑ ɘɌɝɝɔɎəɌɫ ɗɑɏɚɣəɌɫ ɩɘɍɚɗɔɫ ɛɜɔɒɔɓ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

əɑəəɚ əɑ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ  ɟ 40-70% ɍɚɗɨəɧɡ; 

- Ɏ ɍɚɗɨɤɔəɝɞɎɑ  ɝɗɟɣɌɑɎ ɛɜɔ Ɍɟɞɚɛɝɔɔ ɞɚɗɨɖɚ 

ɞɥɌɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ 

ɛɚɓɎɚɗɫɑɞ ɚɍəɌɜɟɒɔɞɨ ɞɜɚɘɍɧ; 

- ɖɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ȾɉȷȬ əɑɝɛɑɢɔ-

ɠɔɣəɌ, ɞ.ɖ. ɝɡɚɐəɧɑ ɝɔɘɛɞɚɘɧ ɘɚɏɟɞ əɌɍɗɪ-

ɐɌɞɨɝɫ ɛɜɔ ɢɑɗɚɘ ɜɫɐɑ  ɜɌɓɗɔɣəɧɡ ɓɌɍɚɗɑɎɌəɔɕ.  

Ȯ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɛɜɔɘɑəɫɑɞɝɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ, ɜɌɓɜɌɍɚ-

ɞɌəəɌɫ ɌɖɌɐɑɘɔɖɚɘ Ȯ. Ƚ. ȽɌɎɑɗɨɑɎɧɘ, Ɏ ɖɚɞɚ-

ɜɚɕ ɚɞɜɌɒɑəɧ ɟɜɚɎɑəɨ ɚɖɖɗɪɓɔɔ, ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɨ ɩɘɍɚɗɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɢɔɔ, ɝɚɝɞɚɫəɔɑ 

ɏɑɘɚɐɔəɌɘɔɖɔ ɔ əɌɗɔɣɔɑ ɚɝɗɚɒəɑəɔɕ, ɞ. ɑ. Ɏɝɑ 

ɠɌɖɞɚɜɧ, Ɏɗɔɫɪɥɔɑ əɌ Ɏɧɍɚɜ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ. 

Ȱɗɫ ɖɗɔəɔɣɑɝɖɔɡ ɢɑɗɑɕ  ȾɉȷȬ ɖɗɌɝɝɔɠɔɢɔɜɟɪɞ 

əɌ ɘɌɝɝɔɎəɟɪ ɔ əɑɘɌɝɝɔɎəɟɪ. 

ȶɗɌɝɝɔɠɔɖɌɢɔɫ ȾɉȷȬ (ȽɌɎɑɗɨɑɎ Ȯ.Ƚ.) 

1. ȷɚɖɌɗɔɓɌɢɔɫ: 

Ȭ. ȻɜɚɖɝɔɘɌɗɨəɧɕ ɟɜɚɎɑəɨ ɩɘɍɚɗɔɣɑɝɖɚɕ ɚɖ-

ɖɗɪɓɔɔ: 

- ɝɑɏɘɑəɞɌɜəɧɑ Ɍɜɞɑɜɔɔ 

- ɐɚɗɑɎɧɑ ɔ ɛɜɚɘɑɒɟɞɚɣəɧɑ Ɍɜɞɑɜɔɔ 

- ɗɌɎəɧɑ ɗɑɏɚɣəɧɑ Ɍɜɞɑɜɔɔ ɔ ɗɑɏɚɣəɧɕ ɝɞɎɚɗ 

ȭ. ȽɞɚɜɚəɌ ɛɚɜɌɒɑəɔɫ: 

-  ɗɑɎɌɫ 

-  ɛɜɌɎɌɫ 

-  ɐɎɟɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ 

2. Ƚɞɑɛɑəɨ əɌɜɟɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɗɑɏɖɔɡ: 

-   I    ɗɑɏɖɌɫ 

-   II   ɝɜɑɐəɫɫ 

-   III  ɞɫɒɑɗɌɫ 

-   IV  ɖɜɌɕəɑ ɞɫɒɑɗɌɫ 

3. ɁɌɜɌɖɞɑɜ ɏɑɘɚɐɔəɌɘɔɣɑɝɖɔɡ ɜɌɝɝɞɜɚɕɝɞɎ: 

-  ɚɞɝɟɞɝɞɎɟɪɞ ɔɗɔ ɟɘɑɜɑəəɧɑ  

-  ɎɧɜɌɒɑəəɧɑ 

-  ɜɑɓɖɚ ɎɧɜɌɒɑəəɧɑ 

4. Ⱥɝɗɚɒəɑəɔɫ: 

-  ɔəɠɌɜɖɞ ɗɑɏɖɚɏɚ (ɔəɠɌɜɖɞəɌɫ ɛəɑɎɘɚəɔɫ) 

- ɛɌɜɌɐɚɖɝɌɗɨəɌɫ ɩɘɍɚɗɔɫ ɍɚɗɨɤɚɏɚ ɖɜɟɏɌ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ 

-  ɡɜɚəɔɣɑɝɖɌɫ ɗɑɏɚɣəɌɫ ɏɔɛɑɜɞɑəɓɔɫ 

Ⱦɜɚɘɍɚɓɧ Ɏ ɝɔɝɞɑɘɑ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ  

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ əɌɔɍɚɗɑɑ ɣɌɝɞɟɪ ɔ ɚɛɌɝəɟɪ 

ɛɜɔɣɔəɟ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ 

ɝɚɝɞɌɎɗɫɪɞ 95% Ɏɝɑɡ Ɏɑəɚɓəɧɡ ɞɜɚɘɍɚɓɚɎ. ȱɒɑ-

ɏɚɐəɌɫ ɣɌɝɞɚɞɌ  ɎɚɓəɔɖəɚɎɑəɔɫ ɞɜɚɘɍɚɓɌ ɏɗɟɍɚ-

ɖɔɡ Ɏɑə (ȾȯȮ) Ɏ ȼɚɝɝɔɔ ɝɚɝɞɌɎɗɫɑɞ 145 ɞɧɝɫɣ 

əɚɎɧɡ ɝɗɟɣɌɑɎ, ɞ.ɑ. 100 ɝɗɟɣɌɑɎ əɌ 100 ɞɧɝɫɣ 

əɌɝɑɗɑəɔɫ, ɔ ɓɌəɔɘɌɑɞ ɞɜɑɞɨɑ ɘɑɝɞɚ ɛɚɝɗɑ ɞɌɖɔɡ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɖɌɖ ɔɤɑɘɔ-

ɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ ɔ ɔəɝɟɗɨɞ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ.  Ȯ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (70-

90%) ɔɝɞɚɣəɔɖɚɘ ɩɘɍɚɗɔɔ ɝɗɟɒɔɞ ɚɝɞɜɧɕ ɞɜɚɘ-

ɍɚɓ Ɏ ɝɔɝɞɑɘɑ  əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, ɓəɌɣɔɞɑɗɨəɚ 

ɜɑɒɑ (3-10%) ð Ɏ ɝɔɝɞɑɘɑ ȮȻȮ, ɑɑ ɛɜɔɞɚɖɌɡ ɔ Ɏ 

ɛɜɌɎɧɡ ɚɞɐɑɗɌɡ ɝɑɜɐɢɌ. ȹɑɛɚɝɜɑɐɝɞɎɑəəɧɘ 

ɛɜɔɣɔəəɧɘ ɠɌɖɞɚɜɚɘ ɗɑɏɚɣəɚɕ ɩɘɍɚɗɔɔ ɫɎɗɫ-

ɑɞɝɫ ɚɞɜɧɎ Ɏɑəɚɓəɚɏɚ ɞɜɚɘɍɌ, ɔɘɑɪɥɑɏɚ ɑɐɔə-

ɝɞɎɑəəɟɪ ɞɚɣɖɟ ɠɔɖɝɌɢɔɔ Ɏ ɝɎɚɑɘ ɐɔɝɞɌɗɨəɚɘ 

ɚɞɐɑɗɑ (ɞɌɖ əɌɓɧɎɌɑɘɧɕ çɠɗɚɞɔɜɟɪɥɔɕè ɞɜɚɘɍ),  

ɔ ɚɍɞɟɜɌɢɔɫ ɔɘ ɣɌɝɞɔ ɔɗɔ Ɏɝɑɏɚ ɜɟɝɗɌ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ, ɛɜɔɣɑɘ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɞɌɖɚɕ ɞɜɚɘɍ 

ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɔɗɑɚ-ɠɑɘɚɜɌɗɨəɚɘ ɝɑɏɘɑəɞɑ 

(64%), ɜɑɒɑ ð Ɏ ɛɚɐɖɚɗɑəəɚ-ɍɑɐɜɑəəɚɘ (14,5%).  

Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔəəɧɡ ɠɌɖɞɚɜɚɎ, ɝɛɚ-

ɝɚɍɝɞɎɟɪɥɔɡ ɞɜɚɘɍɚɚɍɜɌɓɚɎɌəɔɪ Ɏ ɘɌɏɔ-

ɝɞɜɌɗɨəɧɡ ɎɑəɌɡ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɝɗɟɒɔɞ 

ɏɔɛɚɐɔəɌɘɔɫ. ȺɞɘɑɣɌɪɥɌɫɝɫ ɛɜɔ ɩɞɚɘ  ɚɏɜɌ-

əɔɣɑəəɌɫ ɜɌɍɚɞɌ ɘɧɤɑɣəɚ-Ɏɑəɚɓəɚɕ ɛɚɘɛɧ  

ɏɚɗɑəɑɕ ɛɜɔɎɚɐɔɞ  ɖ ɜɑɏɔɚəɌɜəɧɘ ɏɔɛɚɐɔəɌɘɔ-

ɣɑɝɖɔɘ əɌɜɟɤɑəɔɫɘ  ɔ ɓɌɝɞɚɪ ɖɜɚɎɔ. ȹɌɔɍɚɗɨ-

ɤɑɘɟ ɜɔɝɖɟ ɜɌɓɎɔɞɔɫ  Ɏɑəɚɓəɚɏɚ ɞɜɚɘɍɚɓɌ ɛɚɐ-

Ɏɑɜɒɑəɧ  ɍɚɗɨəɧɑ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ, ɖɚɞɚɜɧɑ 

ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɛɑɜɎɔɣəɧɑ (əɌɝɗɑɐɝɞɎɑə-

əɧɑ) ɔ Ɏɞɚɜɔɣəɧɑ (ɛɜɔɚɍɜɑɞɑəəɧɑ). Ⱥɝɞɜɧɕ Ɏɑ-

əɚɓəɧɕ ɞɜɚɘɍɚɓ  ɘɚɒɑɞ ɜɌɓɎɔɎɌɞɨɝɫ əɌ ɠɚəɑ 

ɜɌɓɗɔɣəɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɞ.ɖ.  

ɜɌɓɎɔɎɌɑɞɝɫ ɏɔɛɑɜɖɚɌɏɟɗɫɢɔɫ ɔ ɟɏəɑɞɑəɔɑ ɠɔɍ-

ɜɔəɚɗɔɓɌ. ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɘɑɒɐɟəɌɜɚɐəɚɏɚ 

ȶɚəɝɑəɝɟɝɌ ɛɚ ɛɜɚɠɔɗɌɖɞɔɖɑ ȾȯȮ ɔ ȾɉȷȬ ɟ ɞɑ-

ɜɌɛɑɎɞɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ, əɌɡɚɐɫɥɔɡɝɫ Ɏ ɛɌɗɌɞɌɡ 

ɔəɞɑəɝɔɎəɚɕ ɞɑɜɌɛɔɔ, ȾɉȷȬ ɜɌɓɎɔɎɌɑɞɝɫ Ɏ 30% 

ɝɗɟɣɌɑɎ; ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɔəɝɟɗɨɞɑ, ɝɚɛɜɚɎɚɒ-

ɐɌɪɥɔɘɝɫ ɛɌɜɌɗɔɣɚɘ əɚɏ ð ɐɚ 60% ɝɗɟɣɌɑɎ; Ɏ 

ɜɌəəɔɑ ɝɜɚɖɔ Ⱥȴȸ ð ɐɚ 30 ɝɗɟɣɌɑɎ. Ȼɜɔ ɚɖɖɗɪ-

ɓɔɚəəɚɘ ɞɜɚɘɍɚɞɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ Ɏɑə ȾɉȷȬ 

əɑ ɜɌɓɎɔɎɌɑɞɝɫ. Ȯɝɑ ɠɌɖɞɚɜɧ ɜɔɝɖɌ ȾȯȮ  ɘɚɒəɚ 

ɜɌɓɐɑɗɔɞɨ   əɌ  ɛɑɜɎɔɣəɧɑ  (ɜɑɓɔɝɞɑəɞəɚɝɞɨ  ɖɌɖ 

 

ȼɔɝ. 1. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ȾɉȷȬ Ɏ ɜɌɓɎɔɞɧɡ 

ɝɞɜɌəɌɡ ɘɔɜɌ. 

 

ȼɔɝ. 2. ɃɌɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɞɜɚɘɍɚɓɌ ɏɗɟ-

ɍɚɖɔɡ Ɏɑə Ɏ ɝɜɌɎəɑəɔɔ ɝ ɎɝɞɜɑɣɌɑɘɚɝɞɨɪ ȴȭȽ 

ɔ ɔəɝɟɗɨɞɚɎ. 
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ɞɔɎɔɜɚɎɌəəɚɘɟ ɛɜɚɞɑɔəɟ Ƚ, ɏɔɛɑɜɏɚɘɚɢɔɝɞɑɔ-

əɑɘɔɫ, Ɏɜɚɒɐɑəəɧɑ ɐɔɝɠɔɍɜɔəɚɏɑəɑɘɔɔ) ɔ 

Ɏɞɚɜɔɣəɧɑ (ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɚɒɔ-

ɜɑəɔɑ, ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɞɜɌɎɘɧ, 

ɛɜɔɑɘ ɚɜɌɗɨəɧɡ ɏɚɜɘɚəɌɗɨəɧɡ ɖɚəɞɜɌɢɑɛɞɔ-

ɎɚɎ).  

ȶɗɔəɔɣɑɝɖɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ȾɉȷȬ ɜɌɓəɚ-

ɚɍɜɌɓəɌ ɔ əɑɝɛɑɢɔɠɔɣəɌ,  ɝɡɚɐəɧɑ ɐɌəəɧɑ ɘɚ-

ɏɟɞ əɌɍɗɪɐɌɞɨɝɫ ɛɜɔ ɢɑɗɚɘ ɜɫɐɑ ɖɗɔəɔɣɑɝɖɔɡ 

ɝɚɝɞɚɫəɔɕ. Ȼɚɩɞɚɘɟ Rodgers ɔ Wells Ɏ 2001 ɏɚɐɟ 

ɍɧɗɌ ɛɜɑɐɗɚɒɑəɌ  ɛɜɑɐɎɌɜɔɞɑɗɨəɌɫ ɍɌɗɨəɌɫ 

ɚɢɑəɖɌ Ɏɑɜɚɫɞəɚɝɞɔ ȾɉȷȬ: 

- əɔɓɖɌɫ Ɏɑɜɚɫɞəɚɝɞɨ < 2-ɡ ɍɌɗɗɚɎ,  

- ɟɘɑɜɑəəɌɫ ɚɞ 2-ɡ ɐɚ 6 ɍɌɗɚɎ, 

- ɎɧɝɚɖɌɫ >  6 ɍɌɗɗɚɎ.  

ȻɜɌɎɔɗɨəɌɫ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɖɗɔəɔɣɑɝɖɔɡ 

ɐɌəəɧɡ ɛɚɓɎɚɗɫɑɞ ɓɌɛɚɐɚɓɜɔɞɨ ɩɘɍɚɗɔɪ ɔ əɌɘɑ-

ɞɔɞɨ ɌɐɑɖɎɌɞəɧɕ ɛɗɌə ɚɍɝɗɑɐɚɎɌəɔɫ, ɛɜɑɐɛɚɗɌ-

ɏɌɪɥɔɕ ɜɑɤɑəɔɑ ɜɫɐɌ ɎɌɒəɑɕɤɔɡ ɓɌɐɌɣ, Ɍ 

ɔɘɑəəɚ: 

- ɟɝɞɌəɚɎɗɑəɔɑ ɠɌɖɞɌ ɩɘɍɚɗɔɔ, 

- ɚɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɞɜɚɘɍɚɩɘɍɚɗɚɎ, 

- ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɩɘɍɚɗɔɔ, 

- ɟɝɞɌəɚɎɗɑəɔɑ ɔɝɞɚɣəɔɖɌ ɩɘɍɚɗɔɔ. 

Ȱɗɫ ɩɞɔɡ ɢɑɗɑɕ ɞɜɌɐɔɢɔɚəəɚ ɔɝɛɚɗɨɓɚɎɌ-

ɗɚɝɨ  Ɏɧɛɚɗəɑəɔɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ, Ɏɑəɞɔɗɫɢɔɚəəɚ-ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɔ çɓɚɗɚɞɚɏɚ ɝɞɌəɐɌɜɞɌè ɜɑəɞɏɑəɚɗɚɏɔɔ  ð 

ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ.  ȴəɝɞɜɟɘɑəɞɌɗɨəɧɑ ɘɑ-

ɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ 

ȾɉȷȬ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɐɚɝɞɟɛəɧ ɟɓɖɚɘɟ ɖɜɟɏɟ 

ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ, ɞɌɖ, əɌɛɜɔɘɑɜ, Ɍə-

ɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɞɝɫ ɟ 5-20% ɛɌɢɔ-

ɑəɞɚɎ, əɟɒɐɌɪɥɔɡɝɫ Ɏ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɑ,  

ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ð ɟ 30-40% ɛɌɢɔ-

ɑəɞɚɎ.  

ȴɝɞɚɜɔɫ ɐɔɌɏəɚɝɞɔɖɔ ȾɉȷȬ ð ɩɞɚ ɔɝɞɚ-

ɜɔɫ ɜɌɓɎɔɞɔɫ ɩəɐɚɎɌɝɖɟɗɫɜəɧɡ ɔ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ.  

 Ȯ 1938 ɏɚɐɟ Westermark ɎɛɑɜɎɧɑ ɐɌɗ 

ɚɛɔɝɌəɔɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ  ɛɜɔɓəɌɖɌ ȾɉȷȬ Ɏ Ɏɔ-

ɐɑ ɌɎɌɝɖɟɗɫɜəɚɏɚ  ɟɣɌɝɞɖɌ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɏɚ ɔɤɑɘɔɑɕ ɎɝɗɑɐɝɞɎɔɑ ɓɌɖɟɛɚɜɖɔ ɝɚ-

ɝɟɐɌ ɞɜɚɘɍɚɘ.  ɉɞɚɞ ɛɜɔɓəɌɖ əɚɝɔɞ ɑɏɚ ɔɘɫ.  Ȯ 

1949 ɏɚɐɟ Ȭ. Hampton ɔ Ȯ. Castman ɚɛɟɍɗɔɖɚ-

ɎɌɗɔ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ  ɝ 

ȾɉȷȬ, Ɏ ɖɚɞɚɜɚɘ ɝɚɛɚɝɞɌɎɗɫɗɔ ɐɌəəɧɑ Ɍɟɞɚɛɝɔɔ  

ɔ ɜɑəɞɏɑəɚɏɜɌɘɘ, Ɏɧɛɚɗəɑəəɧɡ postmortem 

(ȼɔɝ. 3). Ȼɚɓɐəɑɑ Fleischner ɝɔɝɞɑɘɌɞɔɓɔɜɚɎɌɗ 

ɜɑəɞɏɑəɚɎɝɖɔɑ ɛɜɔɓəɌɖɔ ɔ  ɚɛɔɝɌɗ ɛɚɗəɟɪ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ  ȾɉȷȬ. 

ȻɜɌɖɞɔɣɑɝɖɌɫ ɓəɌɣɔɘɚɝɞɨ  ɚɍɓɚɜəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȾɉȷȬ əɑɎɑɗɔɖɌ; 

ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɝɖɚɜɑɑ ɔɝɖɗɪɣɔɞɨ  ɐɜɟɏɟɪ, 

əɑɒɑɗɔ ɩɘɍɚɗɔɫ, ɛɌɞɚɗɚɏɔɪ ɗɑɏɖɔɡ, ɝɡɚɐəɟɪ ɝ 

əɑɕ ɛɚ  ɝɔɘɛɞɚɘɌɞɔɖɑ. 

Ȯ 1929 ɏɚɐɟ ɐɚɖɞɚɜ ɀɚɜɝɘɌə (ȼɔɝ. 4) Ɏ 

ɉɍɑɜɝɎɌɗɨɐɝɖɚɕ ɖɗɔəɔɖɑ  (ȯɑɜɘɌəɔɫ) Ɏɧɛɚɗəɔɗ 

ɛɑɜɎɟɪ Ɏ ɘɔɜɑ ɖɌɞɑɞɑɜɔɓɌɢɔɪ ɝɑɜɐɢɌ.  Ȯ ɛɜɔ-

ɝɟɞɝɞɎɔɔ ɘɑɐɝɑɝɞɜɧ ɛɚɐ ɘɑɝɞəɚɕ Ɍəɑɝɞɑɓɔɑɕ ɚə 

ɎɎɑɗ ɝɑɍɑ ɖɌɞɑɞɑɜ Ɏ Ɏɑəɟ ɔ ɛɜɚɐɎɔəɟɗ ɑɏɚ əɌ 

60ɝɘ, ɛɚɖɌ ɞɚɞ əɑ Ɏɚɤɑɗ Ɏ ɛɜɌɎɚɑ ɛɜɑɐɝɑɜɐɔɑ ɔ 

ɓɌɞɑɘ Ɏ ɜɑəɞɏɑəɚɎɝɖɚɘ ɖɌɍɔəɑɞɑ ɟɍɑɐɔɗɝɫ, ɣɞɚ 

ɖɚəɣɔɖ ɖɌɞɑɞɑɜɌ ɐɚɝɞɔɏ ɝɑɜɐɢɌ. Ⱥɞɖɜɧɞɔɑ ɍɧɗɚ  

ɓɌɠɔɖɝɔɜɚɎɌəɚ. ȺɐəɌɖɚ,  ɐɚɖɞɚɜ Ȯ. ɀɚɜɝɘɌə 

ɍɧɗ ɔɓɏəɌə ɔɓ ɖɗɔəɔɖɔ ɓɌ ɛɜɚɎɑɐɑəɔɑ əɑɜɌɓɜɑ-

ɤɑəəɧɡ  ɔɝɝɗɑɐɚɎɌəɔɕ,  ɔ əɌ  ɐɚɗɏɔɑ 10 ɗɑɞ ɘɑ-

ɞɚɐɔɖɌ ɍɧɗɌ ɓɌɍɧɞɌ. ȴ ɞɚɗɨɖɚ Ɏ  1956 ɏɚɐɟ Ȯ. 

ɀɚɜɝɘɌə Ɏɘɑɝɞɑ ɝ ɌɘɑɜɔɖɌəɝɖɔɘɔ ɟɣɑəɧɘɔ  Ȭ. 

ȶɟɜəɌəɚɘ ɔ Ȱɔɖɔəɝɚəɚɘ ȼɔɣɌɜɐɚɘ (ȼɔɝ. 5), ɖɚ-

ɞɚɜɧɑ ɎɛɑɜɎɧɑ ɝɞɌɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɌɞɑɞɑɜɔɓɌ-

ɢɔɪ ɝɑɜɐɢɌ ɖɌɖ ɘɑɞɚɐ ɐɔɌɏəɚɝɞɔɖɔ,   ɍɧɗɔ 

əɌɏɜɌɒɐɑəɧ ȹɚɍɑɗɑɎɝɖɚɕ ɛɜɑɘɔɑɕ ɛɚ ɠɔɓɔɚɗɚ-

ɏɔɔ ɔ ɘɑɐɔɢɔəɑ  çɓɌ ɚɞɖɜɧɞɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɖɌ-

ɞɑɞɑɜɔɓɌɢɔɑɕ ɝɑɜɐɢɌ ɔ ɔɓɟɣɑəɔɑɘ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɝɔɝɞɑɘɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫè. 

ȻɑɜɎɚɑ ɝɚɚɍɥɑəɔɑ ɚ ɗɑɏɚɣəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɍɧ-

ɗɚ ɝɐɑɗɌəɚ G. Robb Ɏ 1938 ɏɚɐɟ, ɖɚɞɚɜɧɕ ɚɝɟɥɑ-

 

ȼɔɝ. 3. ȴɗɗɪɝɞɜɌɢɔɫ ɔɓ Am . J. Roentgenol . Ra-

dium Ther. 1940 ɏ. 

 

ȼɔɝ. 4.  W. Forssman, 1926 ɏ. 
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ɝɞɎɔɗ ɎɔɓɟɌɗɔɓɌɢɔɪ ɖɌɘɑɜ ɝɑɜɐɢɌ, ɗɑɏɚɣəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɔ ɖɜɟɛəɧɡ  ɝɚɝɟɐɚɎ, ɎɎɑɐɫ ɖɚəɞɜɌɝɞ-

əɚɑ ɎɑɥɑɝɞɎɚ Ɏ ɖɟɍɔɞɌɗɨəɟɪ Ɏɑəɟ ɣɑɜɑɓ ɍɚɗɨ-

ɤɟɪ ɞɜɌəɝɠɟɓɔɚəəɟɪ ɔɏɗɟ ɛɌɢɔɑəɞɟ, ɝɔɐɫɥɑɘɟ 

ɛɑɜɑɐ ɖɌɝɝɑɞɚɕ ɝ ɛɗɑəɖɚɕ.  

Ȱɚ 60-ɡ ɏɚɐɚɎ Ɏ əɌɟɣəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

ɎɝɞɜɑɣɌɗɔɝɨ ɗɔɤɨ ɑɐɔəɔɣəɧɑ ɝɚɚɍɥɑəɔɫ ɚ 

ɛɜɔɘɑəɑəɔɔ ȬȻȯ ɛɜɔ ȾɉȷȬ.  ȼɫɐ ɚɞɑɣɑɝɞɎɑəəɧɡ 

ɟɣɑəɧɡ  (ȽɌɎɑɗɨɑɎ Ȯ.Ƚ., ɋɍɗɚɖɚɎ ȱ.ȯ., ȻɜɚɖɟɍɚɎ-

ɝɖɔɕ Ȯ.ȴ., ȸɌɓɌɑɎ Ȼ.ȹ., ȼɌɍɖɔə ȴ.Ɂ) Ɏəɑɝɗɔ ɝɟ-

ɥɑɝɞɎɑəəɧɕ ɎɖɗɌɐ Ɏ ɜɌɓɜɌɍɚɞɖɟ, ɚɛɞɔɘɔɓɌɢɔɪ  

ɔ Ɏəɑɐɜɑəɔɑ ɘɑɞɚɐɔɖɔ ȬȻȯ ɔ ɜɑɞɜɚɏɜɌɐəɚɕ 

ɔɗɔɚɖɌɎɌɏɜɌɠɔɔ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑɎɚɓɘɚɒəɚ ɛɜɑɐ-

ɝɞɌɎɔɞɨ ɝɚɎɜɑɘɑəəɟɪ ɘɑɐɔɢɔəɟ ɍɑɓ ɘɑɞɚɐɚɎ 

ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɏɚ ɗɑɣɑəɔɫ. Ȼɚɐ ɩɞɔɘ  

ɛɚəɫɞɔɑɘ ɚɍɦɑɐɔəɫɪɞɝɫ Ɏɝɑ ɥɌɐɫɥɔɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. ȴəɞɑɜɎɑəɢɔɚəəɌɫ ɜɌɐɔɚɗɚɏɔɫ  ɍɧɝɞ-

ɜɚ ɜɌɓɎɔɎɌɑɞɝɫ, ɔɝɛɚɗɨɓɟɫ ɐɗɫ ɩɞɚɏɚ ɝɌɘɧɑ ɝɚ-

Ɏɜɑɘɑəəɧɑ ɞɑɡəɚɗɚɏɔɔ ɔ əɌɟɣəɧɑ ɐɚɝɞɔɒɑəɔɫ. 

ȸɑɞɚɐɧ ɘɔəɔɘɌɗɨəɚ ɔəɎɌɓɔɎəɚɏɚ ɗɑɣɑəɔɫ ɝɞɌɗɔ 

ɗɚɏɔɣɑɝɖɔɘ ɛɜɚɐɚɗɒɑəɔɑɘ ɜɌɓɎɔɞɔɫ ɘɑɞɚɐɚɎ 

ɔəɎɌɓɔɎəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȬəɏɔɚɏɜɌɠɔɫ, ɫɎɗɫ-

ɫɝɨ ɛɜɑɐɤɑɝɞɎɑəəɔɢɑɕ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌ-

ɐɔɚɗɚɏɔɔ, ɘəɚɏɔɘɔ ɌɎɞɚɜɌɘɔ ɐɚ ɝɔɡ ɛɚɜ ɝɣɔɞɌ-

ɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ȾɉȷȬ ð 

çɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè (ȼɔɝ. 6). ȺɐəɌɖɚ, ɝɟɥɑ-

ɝɞɎɟɪɞ ɔ  ɚɍɦɑɖɞɔɎəɧɑ ɚɏɜɌəɔɣɑəɔɫ ɘɑɞɚɐɌ: 

Ɏɧɛɚɗəɑəɔɑ ɞɚɗɨɖɚ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɚɞ-

ɐɑɗɑəɔɫɡ, ɔəɎɌɓɔɎəɚɝɞɨ, ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɛɜɚɑɖɢɔɚəəɧɑ ɔɝɖɌɒɑəɔɫ, ɗɟɣɑɎɌɫ 

əɌɏɜɟɓɖɌ ɔ, əɌɖɚəɑɢ, Ɏɚɓɘɚɒəɧɑ ɚɝɗɚɒəɑəɔɫ.  

Ⱥɝɗɚɒəɑəɔɫ ɛɜɔ ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌ-

ɠɔɔ ɜɌɓɐɑɗɫɪɞ əɌ ɐɎɑ ɏɜɟɛɛɧ: 

I ɏɜɟɛɛɌ. Ⱦɫɒɑɗɧɑ əɌɜɟɤɑəɔɫ ɏɑɘɚɐɔəɌɘɔɖɔ, 

ɎɚɓəɔɖɌɪɥɔɑ ɝɜɌɓɟ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ (ɟ ɍɚɗɨəɧɡ ɝ ɘɌɝɝɔɎəɚɕ  ȾɉȷȬ): 

- ɝɞɚɕɖɌɫ ɏɔɛɚɞɑəɓɔɫ; 

- ɞɫɒɑɗɧɑ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ (ɝɔəɟɝɚɎɌɫ  ɍɜɌɐɔ- 

  

ȼɔɝ. 5.   A. Cournand, D. Richard.  
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ȼɔɝ. 6. ȬəɏɔɚɏɜɌɠɔɣɑɝɖɌɫ ɟɝɞɌəɚɎɖɌ ɝ Ƚ-ɐɟɏɚɕ (Ɍ). ȬəɏɔɚɏɜɌɘɘɧ (ɍ,Ɏ). 
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ɖɌɜɐɔɫ, ɠɔɍɜɔɗɗɫɢɔɫ ɒɑɗɟɐɚɣɖɚɎ ɔ ɐɜ.); 

-  Ɍɝɔɝɞɚɗɔɫ (2%); 

II ɏɜɟɛɛɌ. Ⱥɝɗɚɒəɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɖɌɞɑɞɑɜɔ-

ɓɌɢɔɑɕ ɛɚɐɖɗɪɣɔɣəɚɕ Ɏɑəɧ ɔ ɓɚəɐɔɜɚɎɌəɔɑɘ 

ɝɑɜɐɢɌ: 

-  ɏɑɘɚɞɚɜɌɖɝ, ɛəɑɎɘɚɞɚɜɌɖɝ; 

-  ɛɑɜɠɚɜɌɢɔɫ ɘɔɚɖɌɜɐɌ (1%); 

-  ɏɑɘɚɛɑɜɔɖɌɜɐ, ɞɌɘɛɚəɌɐɌ ɝɑɜɐɢɌ. 

ȺɐəɌɖɚ, ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ  

ɜɔɝɖ ɝɘɑɜɞɑɗɨəɧɡ ɔ ɞɫɒɑɗɧɡ ɚɝɗɚɒəɑəɔɕ ɛɜɔ 

ȬȻȯ əɑ ɛɜɑɎɧɤɌɑɞ 0,1% - 0,5%. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɛɜɔ əɌɗɔɣɔɔ ɝɚɎɜɑɘɑəəɧɡ ɖɚɘɛɨɪɞɑɜ-

əɧɡ ɞɑɡəɚɗɚɏɔɕ  ɖɗɌɝɝɔɣɑɝɖɌɫ Ɍəɏɔɚɏɔɚɛɟɗɨɘɚ-

əɚɏɜɌɠɔɫ ɝɞɌəɚɎɔɞɝɫ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɗɑɣɑɍ-

əɚɕ ɛɜɚɢɑɐɟɜɚɕ, əɑɒɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ȬȻȯ ɫɎɗɫɑɞɝɫ çɘɑɞɚɐɚɘ ɎɧɍɚɜɌè  ɟ 

ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɗɌəɔɜɟɑɞɝɫ ɗɑɣɑɍəɚɑ Ɍə-

ɏɔɚɡɔɜɟɜɏɔɣɑɝɖɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ.     ɃɌɝɞɨɪ 

ɖɚɘɛɗɑɖɝəɚɕ ɌəɏɔɚɏɜɌɠɔɔ ɫɎɗɫɑɞɝɫ ɔɝɝɗɑɐɚɎɌ-

əɔɑ Ɏɑəɚɓəɚɏɚ ɜɟɝɗɌ ɐɗɫ ɛɚɔɝɖɌ ɔɝɞɚɣəɔɖɌ ɩɘ-

ɍɚɗɔɔ  - ɠɗɑɍɚɏɜɌɠɔɫ. ȮɞɚɜɔɣəɌɫ ɛɜɚɠɔɗɌɖɞɔ-

ɖɌ ȾɉȷȬ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɛɜɔ ɜɌɓɎɔɎɤɑɘɝɫ ɠɗɑ-

ɍɚɞɜɚɘɍɚɓɑ ɔɗɔ ɝɚɝɞɚɫɎɤɑɕɝɫ ȾɉȷȬ.  Ⱥɛɞɔ-

ɘɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɫɎɗɫɑɞɝɫ əɑɛɜɫɘɌɫ ɞɜɌəɝɎɑ-

əɚɓəɌɫ ɔɘɛɗɌəɞɌɢɔɫ ɖɌɎɌ-ɠɔɗɨɞɜɚɎ ɜɌɓɗɔɣəɚɕ 

ɖɚəɝɞɜɟɖɢɔɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ əɔɒɑ ɟɝɞɨɑɎ ɛɚ-

ɣɑɣəɧɡ Ɏɑə (ȼɔɝ. 7). 

ȶɌɎɌ-ɠɔɗɨɞɜɧ  ɐɚɝɞɌɞɚɣəɚ əɌɐɑɒəɚ 

ɛɜɑɐɚɞɎɜɌɥɌɪɞ ȾɉȷȬ ɔ  ɐɗɫ ɔɡ  ɔɘɛɗɌəɞɌɢɔɔ 

ɜɌɓɜɌɍɚɞɌəɧ ɣɑɞɖɔɑ ɛɚɖɌɓɌəɔɫ. ȺɝəɚɎəɧɘɔ ɛɚ-

ɖɌɓɌəɔɫɘɔ ɫɎɗɫɪɞɝɫ: 

- ɠɗɚɞɔɜɟɪɥɔɕ ɞɜɚɘɍ; 

- ɛɜɚɠɔɗɌɖɞɔɖɌ ȾɉȷȬ ɟ ɍɚɗɨəɧɡ ɝ Ɏɑəɚɓəɧɘɔ 

ɞɜɚɘɍɚɓɌɘɔ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ; 

- ɝɚɝɞɚɫɎɤɌɫɝɫ ȾɉȷȬ ɟ ɍɚɗɨəɧɡ ɝ ɛɚɐɞɎɑɜɒɐɑə-

əɧɘ ɞɜɚɘɍɚɓɚɘ Ɏ ɝɔɝɞɑɘɑ v.cava; 

- ɛɚɎɞɚɜəɧɑ ȾɉȷȬ ɝ əɑɟɝɞɌəɚɎɗɑəəɧɘ ɔɝɞɚɣəɔ-

ɖɚɘ; 

- ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɖ ɌəɞɔɖɚɌɏɟɗɫəɞəɚɕ ɞɑɜɌ-

ɛɔɔ;  

- ɌɖɞɔɎəɚɑ ɖɜɚɎɚɞɑɣɑəɔɑ ɔɗɔ ɜɔɝɖ ɒɔɓəɑɟɏɜɚ-

ɒɌɪɥɑɏɚ ɖɜɚɎɚɞɑɣɑəɔɫ. 

 

ȼɔɝ. 7,Ɍ 
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ȼɔɝ. 7.  Ɍ - əɑɛɜɫɘɌɫ ɞɜɌəɝɎɑəɚɓəɌɫ ɔɘɛɗɌəɞɌɢɔɫ ɖɌɎɌ-ɠɔɗɨɞɜɌ; ɍ, Ɏ - ɖɌɎɌ-ɠɔɗɨɞɜ çBird-nestè. 
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ȼɔɝ. 8. Ɍ ð ɛɜɔəɢɔɛ ɜɌɍɚɞɧ ȽȶȾ; ɍ - ɝɡɑɘɌ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ əɌ ɝɛɔɜɌɗɨəɚɘ ɔ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ. 
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ȻɚɫɎɗɑəɔɑ  ɝɚɎɜɑɘɑəəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ 

ɞɑɡəɚɗɚɏɔɕ  (ȽȶȾ ɔ ȸȽȶȾ) ɝɟɥɑɝɞɎɑəəɚ ɘɑəɫɑɞ  

ɟɝɞɚɫɎɤɔɕɝɫ ɛɚɐɡɚɐ ɖ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ȾɉȷȬ. Ȼɜɔəɢɔɛ ɐɑɕɝɞɎɔɫ ɝɛɔɜɌɗɨəɚɏɚ 

ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ  əɑ-

ɛɜɑɜɧɎəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ  ɞɑɗɌ ɛɌɢɔɑəɞɌ ɛɜɔ 

ɛɚɝɞɚɫəəɚɘ ɛɚɝɞɟɛɌɞɑɗɨəɚɘ ɐɎɔɒɑəɔɔ ɝɞɚɗɌ 

ɛɜɔ ɐɎɔɒɑəɔɔ ɞɜɟɍɖɔ ɛɚ ɚɖɜɟɒəɚɝɞɔ. Ⱥɞɗɔɣɔɑ 

ȽȶȾ ɔ ȸȽȶȾ ɝɚɝɞɚɔɞ Ɏ əɌɗɔɣɔɔ Ɏ ɛɚɝɗɑɐəɑɘ əɑ-

ɝɖɚɗɨɖɔɡ ɜɫɐɚɎ ɐɑɞɑɖɞɚɜɚɎ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɚɐ-

əɚɘɚɘɑəɞəɚ, ɞ.  ɑ.  ɓɌ ɚɐɔə ɚɍɚɜɚɞ ɞɜɟɍɖɔ, ɛɚɗɟ-

ɣɌɞɨ əɑɝɖɚɗɨɖɚ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ  ɝɜɑɓɚɎ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɟɥɑɝɞɎɟɪɞ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɧɑ ɞɚɘɚɏɜɌɠɧ, ɛɚɓɎɚɗɫɪɥɔɑ ɛɚɗɟɣɔɞɨ ɐɚ 320 

ɝɜɑɓɚɎ ɚɐəɚɎɜɑɘɑəəɚ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ 

əɌ ȾɉȷȬ ɘɚɒɑɞ ɛɜɚɎɚɐɔɞɨɝɫ  ɖɌɖ əɌ ɝɛɔɜɌɗɨ-

əɚɘ, ɞɌɖ  ɔ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜ-

əɧɡ ɞɚɘɚɏɜɌɠɌɡ (ȼɔɝ. 9).  

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ  

ɔ ɑɑ ɎɑɞɎɑɕ ɛɜɔɘɑəɫɑɞɝɫ ɘɑɞɚɐɔɖɌ ȽȶȾ-

ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ, ɓɌɖɗɪɣɌɪɥɌɫɝɫ Ɏ ɍɚ-

ɗɪɝəɚɘ ɎɎɑɐɑəɔɔ 100ɘɗ əɑɔɚəəɚɏɚ ɖɚəɞɜɌɝɞəɚ-

ɏɚ ɛɜɑɛɌɜɌɞɌ  ɝɚ ɝɖɚɜɚɝɞɨɪ 3 ɘɗ/ɝɑɖ. ȾɚɘɚɏɜɌ-

ɠɔɫ ɛɜɚɎɚɐɔɞɝɫ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 2,5ɘɘ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɖ ɏɚɗɚɎɑ.  ȸɑɞɚɐɔɖɌ ȸȽȶȾ-

ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɔ ɝɟɥɑɝɞɎɑəəɚ ɚɞɗɔɣɌɑɞɝɫ 

ɚɞ ɞɌɖɚɎɚɕ ɛɜɔ ȽȶȾ. Ȱɗɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɜɟɝɗɌ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ ɝɚɝɟɐɚɎ Ɏ ɍɌɝɝɑɕəɑ 

ȹȻȮ ɞɜɑɍɟɑɞɝɫ  ɘɑəɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ (70-80 ɘɗ) 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, ɣɞɚ ɔɘɑɑɞ ɝɟɥɑɝɞɎɑə-

əɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ, ɛɚɖɌɓɌɞɑɗɑɘ 

ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ ɟɜɚɎɑəɨ ɖɜɑɌɞɔəɔəɌ Ɏ ɛɗɌɓɘɑ 

ɖɜɚɎɔ.  ȶɜɑɌɞɔəɔə ñ ɩɞɚ ɎɑɥɑɝɞɎɚ, ɢɔɜɖɟɗɔ-

ɜɟɪɥɑɑ Ɏ ɖɜɚɎɔ ɔ ɚɍɜɌɓɟɪɥɑɑɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɚɍɘɑəəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɘɧɤɑɣəɚɕ ɞɖɌəɔ. Ⱥɍɧɣ-

əɚ ɖɜɑɌɞɔəɔə ɍɧɝɞɜɚ ɠɔɗɨɞɜɟɑɞɝɫ ɛɚɣɖɌɘɔ ɔ 

ɎɧɎɚɐɔɞɝɫ ɝ ɘɚɣɚɕ, əɚ ɛɜɔ əɌɜɟɤɑəɔɔ ɠɟəɖ-

ɢɔɔ ɛɚɣɑɖ ɝɖɚɜɚɝɞɨ ɑɏɚ ɠɔɗɨɞɜɌɢɔɔ ɖɗɟɍɚɣɖɌɘɔ 

ɛɚɣɑɖ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɑɞɝɫ ɔ ɑɏɚ ɟɜɚɎɑəɨ Ɏ  

ɖɜɚɎɔ ɛɚɎɧɤɌɑɞɝɫ.  

Ⱥɐəɔɘ ɔɓ Ɏɚɓɘɚɒəɧɡ ɚɝɗɚɒəɑəɔɕ ɎɎɑ-

 

ȼɔɝ. 9,Ɍ 

 

ȼɔɝ. 9,ɍ    

ȼɔɝ. 9.  Ɍ ð ȽȶȾ; ɍ - ȸȽȶȾ. 
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ȼɔɝ. 10. ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                                                                                                  

Ȼɜɫɘɧɑ ɛɜɔɓəɌɖɔ ȾɉȷȬ: ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ ɝɚɝɟɐɌ (Ɍ), ɗɚɖɌɗɨəɚɑ ɜɌɝɤɔɜɑəɔɑ ɛɚɜɌɒɑəəɚɏɚ 

ɝɚɝɟɐɌ (ɍ) ɔ ɝɔɘɛɞɚɘ çɌɘɛɟɞɌɢɔɔè ɝɚɝɟɐɌ (Ɏ). 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 2 ˉ4 2012. ʉʪʨʘʥʠʮʘ  23 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɐɑəɔɫ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɫɎɗɫɑɞɝɫ əɌɜɟ-

ɤɑəɔɑ ɠɟəɖɢɔɔ ɛɚɣɑɖ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɍɖ-

ɞɟɌɗɨəɧɘ Ɏɚɛɜɚɝɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫ-

ɑɞɝɫ ɠɑəɚɘɑə ɖɚəɞɜɌɝɞ-ɔəɐɟɢɔɜɚɎɌəəɚɕ 

əɑɠɜɚɛɌɞɔɔ (ȶȴȹ).  

ȶɚəɞɜɌɝɞ-ɔəɐɟɢɔɜɚɎɌəəɌɫ əɑɠɜɚɛɌɞɔɫ 

(ȶȴȹ) ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ: 

- ɟɎɑɗɔɣɑəɔɑɘ Ɏ ɝɧɎɚɜɚɞɖɑ ɝɚɐɑɜɒɌəɔɫ  ɖɜɑɌ-

ɞɔəɔəɌ əɌ Ó 25% ɚɞ ɔɝɡɚɐəɚɏɚ ɟɜɚɎəɫ ɛɚɝɗɑ 

ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ; 

-  əɌɍɗɪɐɌɑɞɝɫ Ɏ ɞɑɣɑəɔɑ  3-ɡ ɐəɑɕ ɛɚɝɗɑ ɎɎɑɐɑ-

əɔɫ ȶȮ    ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɐɜɟɏɔɡ ɛɜɔɣɔə əɌɜɟ-

ɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ. 

ɀɌɖɞɚɜɧ ɜɔɝɖɌ ȶȴȹ (ȼɑɖɚɘɑəɐɌɢɔɔ 

ȱȺȿȼ):  

-  ɛɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ ɖɜɑɌɞɔəɔəɌ Ɏ ɝɧɎɚɜɚɞ-

ɖɑ, ɚɝɚɍɑəəɚ ɛɜɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ əɑɠɜɚɛɌɞɔɔ; 

-  ɐɑɏɔɐɜɌɞɌɢɔɫ; 

-  ɓɌɝɞɚɕəɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ; 

-  ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 70 ɗɑɞ; 

- ɚɐəɚɎɜɑɘɑəəɧɕ ɛɜɔɑɘ əɑɠɜɚɞɚɖɝɔɣəɧɡ ɛɜɑ-

ɛɌɜɌɞɚɎ, əɌɛɜɔɘɑɜ, əɑɝɞɑɜɚɔɐəɧɡ ɛɜɚɞɔɎɚɎɚɝ-

ɛɌɗɔɞɑɗɨəɧɡ ɛɜɑɛɌɜɌɞɚɎ. 

Ȱɗɫ ȾɉȷȬ ɡɌɜɌɖɞɑɜɑə ɜɫɐ  ȶȾ-

ɛɜɔɓəɌɖɚɎ. Ȯɧɐɑɗɫɪɞ ɛɜɫɘɧɑ ɔ ɖɚɝɎɑəəɧɑ ȶȾ-

ɛɜɔɓəɌɖɔ ɛɜɔ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ. ȶ ɛɑɜɎɧɘ ɚɞəɚɝɫɞ ɚɍəɌɜɟɒɑəɔɑ  ɞɜɚɘ-

ɍɚɩɘɍɚɗɚɎ Ɏ ɛɜɚɝɎɑɞɑ ɖɜɚɎɑəɚɝəɚɏɚ ɝɚɝɟɐɌ Ɏ 

Ɏɔɐɑ ɐɑɠɑɖɞɚɎ əɌɛɚɗəɑəɔɫ ɜɌɓəɚɕ ɠɚɜɘɧ ɔ ɛɚ-

ɗɚɒɑəɔɫ, çɌɘɛɟɞɌɢɔɪè ɐɔɝɞɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɛɚ-

ɜɌɒɑəəɚɏɚ ɝɚɝɟɐɌ,  ɗɚɖɌɗɨəɚɑ ɜɌɝɤɔɜɑəɔɑ ɔɡ 

ɖɌɗɔɍɜɌ Ɏ ɢɑəɞɜɌɗɨəɧɡ ɔɗɔ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞ-

ɐɑɗɌɡ.  

ȶȾ-ɛɜɔɓəɌɖɔ ȾɉȷȬ: 

1. Ȼɜɫɘɧɑ: 

Ɍ) ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ 

ɍ) ɝɔɘɛɞɚɘ ɗɚɖɌɗɨəɚɏɚ ɜɌɝɤɔɜɑəɔɫ 

Ɏ) ɝɔɘɛɞɚɘ çɌɘɛɟɞɌɢɔɔè ɝɚɝɟɐɌ 

2. ȶɚɝɎɑəəɧɑ: 

Ɍ) ɝɔɘɛɞɚɘ ȮɑɝɞɑɜɘɌɜɖɌ 

ɍ) ɔəɠɌɜɖɞ ɗɑɏɖɚɏɚ 

Ɏ) ɏɔɐɜɚɞɚɜɌɖɝ 

ɏ) ɏɔɐɜɚɛɑɜɔɖɌɜɐ 

ɐ) ɐɔɝɖɚɎɔɐəɧɑ ɌɞɑɗɑɖɞɌɓɧ 

ȹɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ Ɍɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɞɜɚɘɍɚɩɘɍɚɗ Ɏɧɏɗɫɐɔɞ ɖɌɖ 

ɐɑɠɑɖɞ əɌɛɚɗəɑəɔɫ. ȺɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɗɚɖɌɗɨəɚɑ ɜɌɝɤɔɜɑəɔɑ  ɛɚɜɌɒɑəəɚɏɚ ɝɚɝɟɐɌ əɌ 

ɟɜɚɎəɑ ɞɜɚɘɍɚɩɘɍɚɗɌ ɔ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ ɝɚɝɟɐɌ ɐɔɝɞɌɗɨəɑɑ ɞɜɚɘɍɌ. 

ȶɚɝɎɑəəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ȾɉȷȬ ɘɚɏɟɞ 

ɍɧɞɨ ɌɎɌɝɖɟɗɫɜəɧɑ ɓɚəɧ  ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

(ɝɔɘɛɞɚɘ ȮɑɝɞɑɜɘɌɜɖɌ), ɐɔɝɖɚɎɔɐəɧɑ ɌɞɑɗɑɖɞɌ-

ɓɧ, ɛɗɑɎɜɌɗɨəɧɕ Ɏɧɛɚɞ, ɏɔɐɜɚɛɑɜɔɖɌɜɐ  ɔ ɔə-

ɠɌɜɖɞ ɗɑɏɖɚɏɚ. 

ȴəɠɌɜɖɞɧ ɗɑɏɖɔɡ ɘɚɏɟɞ ɍɧɞɨ  ɜɌɓɗɔɣəɚɕ 

ɠɚɜɘɧ,  ɜɌɓɘɑɜɚɎ ɔ ɗɚɖɌɗɔɓɌɢɔɔ.  Ȼɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ, ɔəɠɌɜɖɞɧ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɝɟɍɛɗɑɎ-
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ȼɔɝ. 11. ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                                                                                                 

ȶɚɝɎɑəəɧɑ ȶȾ-ɛɜɔɓəɌɖɔ ȾɉȷȬ: ɏɔɐɜɚɞɚɜɌɖɝ (Ɍ), ɏɔɐɜɚɛɑɜɔɖɌɜɐ (ɍ), ɝɔɘɛɞɚɘ ȮɑɝɞɑɜɘɌɜɖɌ (Ɏ). 
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ȼɔɝ. 12. ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                                                                                                    

ȴəɠɌɜɖɞɧ ɗɑɏɖɔɡ ɞɔɛɔɣəɧɑ (Ɍ, ɍ) ɔ ɝ ɜɌɝɛɌɐɚɘ (Ɏ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɌɗɨəɚ ɔ ɔɘɑɪɞ ɞɜɑɟɏɚɗɨəɟɪ ɠɚɜɘɟ. ȺɐəɌɖɚ, 

əɑɜɑɐɖɚ, ɔəɠɌɜɖɞɧ ɔɘɑɪɞ Ɏəɟɞɜɔɗɑɏɚɣəɚɑ ɜɌɝ-

ɛɚɗɚɒɑəɔɑ, ɔɡ ɠɚɜɘɌ ɛɜɔ ɩɞɚɘ ɘɚɒɑɞ ɍɧɞɨ əɑ-

ɛɜɌɎɔɗɨəɚ-ɚɎɌɗɨəɚɕ, ɛɚɗɔɢɔɖɗɔɣəɚɕ ɔɗɔ əɑ-

ɚɛɜɑɐɑɗɑəəɚɕ, ɔəɚɏɐɌ, ɝ ɜɌɝɛɌɐɚɘ. Ȼɚ ɖɚɗɔɣɑ-

ɝɞɎɟ  ɔəɠɌɜɖɞɧ ɍɧɎɌɪɞ ɚɐɔəɚɣəɧɘɔ, ɓɌəɔɘɌ-

ɪɥɔɘɔ  ɐɎɑ-ɞɜɔ ɓɚəɧ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ. 

ȹɌ ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɞɜɚɘ-

ɍɧ Ɏɔɐəɧ Ɏ Ɏɔɐɑ ɐɑɠɑɖɞɚɎ əɌɛɚɗəɑəɔɫ Ɏ ɛɜɚ-

ɝɎɑɞɑ ɗɑɏɚɣəɚɏɚ ɝɚɝɟɐɌ ɝ ɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘɔ, 

ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɜɌɓɗɔɣəɚɕ ɠɚɜɘɧ ɔ ɜɌɓ-

ɘɑɜɚɎ, ɘɫɏɖɚɞɖɌəɚɕ ɛɗɚɞəɚɝɞɔ (35-50ȹu), ɣɌ-

ɝɞɔɣəɚ ɔɗɔ ɛɚɗəɚɝɞɨɪ  ɚɍɞɟɜɔɜɟɪɥɔɡ ɛɚɜɌ-

ɒɑəəɧɕ ɝɚɝɟɐ. ȺɞɘɑɣɑəɌ ɝɎɚɑɚɍɜɌɓəɌɫ ɝɑɐɗɚ-

ɎɔɐəɌɫ ɠɚɜɘɌ ɞɜɚɘɍɚɩɘɍɚɗɌ, ɜɌɝɛɚɗɌɏɌɪɥɑɏɚ-

ɝɫ əɌ ɍɔɠɟɜɖɌɢɔɔ ɗɑɏɚɣəɚɏɚ ɝɚɝɟɐɌ, ɞɌɖ əɌɓɧ-

ɎɌɑɘɧɕ ɞɜɚɘɍ - çəɌɑɓɐəɔɖè. Ȯɧɐɑɗɫɪɞ ɚɐəɚɝɞɚ-

ɜɚəəɪɪ ɗɚɖɌɗɔɓɌɢɔɪ ȾɉȷȬ, ɖɚɏɐɌ ɞɜɚɘɍɚɩɘɍɚ-

ɗɧ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ Ɏ ɛɜɚɝɎɑɞɑ  ɗɑɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɔ ɐɎɟɝɞɚɜɚəəɪɪ - ɝ əɌɗɔ-

ɣɔɑɘ ɐɑɠɑɖɞɚɎ əɌɛɚɗəɑəɔɫ Ɏ ɛɜɚɝɎɑɞɌɡ ɗɑɏɚɣ-

əɧɡ Ɍɜɞɑɜɔɕ ɝ ɚɍɑɔɡ ɝɞɚɜɚə (ȼɔɝ. 13).   

Ȯ ɣɔɝɗɑ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ   

ȾȯȮ ɎɝɑɏɐɌ ɍɧɗɔ  ɝɢɔəɞɔɏɜɌɠɔɫ  ɔ ɐɟɛɗɑɖɝəɚɑ 

ɝɖɌəɔɜɚɎɌəɔɑ.  Ȱɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɑə əɔɒəɔɡ 

ɖɚəɑɣəɚɝɞɑɕ   ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ  

ɜɌəɨɤɑ əɑ ɛɜɔɘɑəɫɗɌɝɨ. Ȼɚɩɞɚɘɟ ɐɗɫ ɎɧɫɎɗɑ-

əɔɫ ɔɝɞɚɣəɔɖɌ ɩɘɍɚɗɔɔ  ɔ ɚɛɜɑɐɑɗɑəɔɫ ɟɜɚɎəɫ 

ɛɚɜɌɒɑəɔɫ Ɏɑə ɞɌɓɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɍɧ-

ɗɔ   ɜɌɓɜɌɍɚɞɌəɧ  ɘɑɞɚɐɔɖɔ ȶȾ-ɠɗɑɍɚɏɜɌɠɔɔ, 

ɟɝɗɚɎəɚ əɌɓɧɎɌɑɘɧɑ çəɔɒəɫɫè ɔ çɎɑɜɡəɫɫè. ȸɑ-

ɞɚɐɔɖɌ çəɔɒəɑɕè ȸȽȶȾ-ɠɗɑɍɚɏɜɌɠɔɔ ɓɌɖɗɪɣɌ-

ɑɞɝɫ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ Ɏ ɍɌɝ-

ɝɑɕəɑ ȹȻȮ.  

ȾɌɖ ɖɌɖ ɔɝɞɚɣəɔɖ ȾɉȷȬ ɞɑɚɜɑɞɔɣɑɝɖɔ 

ɘɚɒɑɞ ɗɚɖɌɗɔɓɚɎɌɞɨɝɫ  əɑ ɞɚɗɨɖɚ Ɏ ɝɔɝɞɑɘɑ 

ȹȻȮ, əɚ ɔ Ɏ ɝɚɝɟɐɌɡ ȮȻȮ, ɍɧɗɌ  ɜɌɓɜɌɍɚɞɌəɌ 

ɚɜɔɏɔəɌɗɨəɌɫ ɘɑɞɚɐɔɖɌ çɎɑɜɡəɑɕè ȶȾ-

ɠɗɑɍɚɏɜɌɠɔɔ. Ȼɜɚɞɚɖɚɗ çɎɑɜɡəɑɕè ȽȶȾ-

ɠɗɑɍɚɏɜɌɠɔɔ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɛɜɑɐɧɐɟɥɑɕ ɘɑɞɚ-

ɐɔɖɔ,  Ɏɚ-ɛɑɜɎɧɡ, əɌɛɜɌɎɗɑəɔɑɘ ɞɚɘɚɏɜɌɠɔɜɚ-

ɎɌəɔɫ, Ɏɚ-Ɏɞɚɜɧɡ, Ɏɜɑɘɑəɑɘ ɓɌɐɑɜɒɖɔ ɞɚɘɚ-

ɏɜɌɠɔɜɚɎɌəɔɫ, Ɏ-ɞɜɑɞɨɔɡ, ɘɑəɨɤɑɕ ɓɚəɚɕ ɛɚ-

ɖɜɧɞɔɫ. ȹɌ ɌɖɝɔɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɚ-

ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɝɜɑɓɌɡ ɞɜɚɘɍɧ ɎɔɓɟɌɗɔɓɔɜɟ-

ɪɞɝɫ Ɏ Ɏɔɐɑ ɐɑɠɑɖɞɚɎ əɌɛɚɗəɑəɔɫ ɚɖɜɟɏɗɚɕ, 

ɚɎɌɗɨəɚ ɔɗɔ ɝɑɜɛɚɎɔɐəɚɕ  ɠɚɜɘɧ, ɜɌɓɗɔɣəɚɕ 

ɝɞɑɛɑəɔ ɛɜɚɞɫɒɑəəɚɝɞɔ. Ȼɚɝɗɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ  

ɗɟɣɤɑ ɚɞɜɌɒɌɪɞɝɫ ɛɜɔ ɛɚɝɞɜɚɑəɔɔ  ɘɟɗɨɞɔɛɗɌ-

əɌɜəɧɡ  ɜɑɠɚɜɘɌɢɔɕ (ȼɔɝ.16).  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɞɜɚɘɍɧ Ɏ ɍɌɝɝɑɕəɑ ȮȻȮ 

ɎɧɫɎɗɫɪɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘɔ ɏəɚɕəɧɘɔ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ  ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɓɚəɧ (ɚɐɚə-

ɞɚɏɑəəɧɑ  ɠɗɑɏɘɚəɧ əɔɒəɑɕ  ɣɑɗɪɝɞɔ,  ɖɌɜɍɟə- 

 

ȼɔɝ. 13,Ɍ 

 

ȼɔɝ. 13,ɍ 

 

ȼɔɝ. 13,Ɏ 

ȼɔɝ. 13. ȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                                                                                                     

Ⱥɐəɚɝɞɚɜɚəəɫɫ (Ɍ) ɔ ɐɎɟɝɞɚɜɚəəɫɫ (ɍ) ɗɚɖɌɗɔɓɌɢɔɫ ȾɉȷȬ. Ⱦɜɚɘɍ - çəɌɑɓɐəɔɖè (Ɏ). 

 

ȼɔɝ. 14,Ɍ 

 

ȼɔɝ. 14,ɍ 

 

ȼɔɝ. 14,Ɏ 

ȼɔɝ. 14. ȸɑɞɚɐɧ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ: ɎɔɜɞɟɌɗɨəɌɫ ɩəɐɚɝɖɚɛɔɫ (Ɍ), ȸȻȼ (ɍ, Ɏ). 
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ɖɟɗɧ ɔ ɠɟɜɟəɖɟɗɧ ɘɫɏɖɔɡ  ɞɖɌəɑɕ ɗɔɢɌ, ɓɌɏɗɚ-

ɞɚɣəɧɑ Ɍɍɝɢɑɝɝɧ),   Ɍ ɞɌɖɒɑ ɝ ɡɜɚəɔɣɑɝɖɔɘɔ 

ɛɜɚɢɑɝɝɌɘɔ  ɩɞɚɕ ɓɚəɧ ɞɌɖɔɘɔ, ɖɌɖ ɡɜɚəɔɣɑ-

ɝɖɔɕ ɚɐɚəɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɔ ɐɜ. (ȼɔɝ. 17). ȯəɚɕəɧɑ ɛɜɚɢɑɝɝɧ ɣɑɗɪɝɞ-

əɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ əɑɜɑɐɖɚ ɛɜɔɎɚɐɫɞ ɖ ɜɌɓɎɔ-

ɞɔɪ ɝɑɛɞɔɣɑɝɖɚɏɚ ɞɜɚɘɍɚɠɗɑɍɔɞɌ Ɏəɟɞɜɑəəɑɕ 

ɫɜɑɘəɚɕ Ɏɑəɧ ɝ ɚɝɗɚɒəɑəɔɑɘ Ɏ Ɏɔɐɑ ɝɑɛɞɔɣɑ-

ɝɖɚɕ ɩɘɍɚɗɔɔ ɗɑɏɖɔɡ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ 

ɎɧɫɎɗɫɞɨ  ɛɜɫɘɧɑ ɔ ɖɚɝɎɑəəɧɑ ɛɜɔɓəɌɖɔ ȾɉȷȬ, 

ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɖɗɔəɔɣɑɝɖɔ ɓəɌɣɔɘɧɘɔ ɔ 

ɘɚɏɟɞ ɝɗɟɒɔɞɨ ɛɚɖɌɓɌəɔɫɘɔ ɖ ɌəɞɔɖɚɌɏɟɗɫəɞ-

əɚɕ ɞɑɜɌɛɔɔ. Ȯ ɍɚɗɨɤɚɘ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ (ɛɜɚɝɞɚɑ ɝɗɑɛɚɑ) ɝ ɟɣɌɝɞɔɑɘ 5 

ɖɗɔəɔɣɑɝɖɔɡ ɢɑəɞɜɚɎ ȶɌəɌɐɧ ɔ ȽɄȬ  Ɏ 2001-

2005 ɏɚɐɌɡ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ ɐɚɖɌɓɌəɚ ɛɜɑɔɘɟ-

ɥɑɝɞɎɚ ȶȾȬ ɛɑɜɑɐ Ɏɑəɞɔɗɫɢɔɚəəɚ-

ɛɑɜɠɟɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɠɔɑɕ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ 

ȾɉȷȬ (D. Anderson et al. Computed Tomographic 

Pulmonary Angiography vs Ventilation -Perfusion 

Lung Scanning in Patients with suspected PE. 

Randomized Controlled. 2001 -2005).  

Ȼɜɔɘɑəɑəɔɑ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ȾɉȷȬ 

ɎɑɝɨɘɌ ɛɜɔɎɗɑɖɌɞɑɗɨəɚ ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɗɟɣɑ-

Ɏɚɕ əɌɏɜɟɓɖɔ ɔ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖ 

ɘɫɏɖɚɞɖɌəəɧɘ ɔ ɝɚɝɟɐɔɝɞɧɘ ɝɞɜɟɖɞɟɜɌɘ. Ⱥɐ-

əɌɖɚ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɝəɔɒɌɑɞ ɢɑəəɚɝɞɨ 

ɘɑɞɚɐɌ Ɏ ɟɜɏɑəɞəɚɕ ɝɔɞɟɌɢɔɔ.    

Ⱥɐəɔɘ ɔɓ ɞɜɌɐɔɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɐɔɌ-

ɏəɚɝɞɔɖɔ ȾɉȷȬ Ɏ əɌɤɑɕ ɝɞɜɌəɑ  ɍɧɗɌ ɔ, ɛɚɖɌ, 

ɚɝɞɌɑɞɝɫ ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ (ȼɔɝ. 19). 

ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ð ɘɑɞɚɐ ɎɑɝɨɘɌ 

ɣɟɎɝɞɎɔɞɑɗɨəɧɕ ɖ ɎɧɫɎɗɑəɔɪ ɛɑɜɠɟɓɔɚəəɧɡ 

ɐɑɠɑɖɞɚɎ ɜɌɓɗɔɣəɚɕ  ɩɞɔɚɗɚɏɔɔ, əɚ ɔɘɑɪɥɔɕ 

ɚɣɑəɨ əɔɓɖɟɪ ɝɛɑɢɔɠɔɣəɚɝɞɨ Ɏ ɚɞəɚɤɑəɔɔ ɐɔɌ-

ɏəɚɝɞɔɖɔ ȾɉȷȬ, ɛɚɩɞɚɘɟ ɛɜɌɖɞɔɣɑɝɖɌɫ ɓəɌɣɔ-

ɘɚɝɞɨ  ɘɑɞɚɐɌ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ  ɛɚɐɎɑɜɏɌɑɞɝɫ 

ɝɟɥɑɝɞɎɑəəɚɕ ɖɜɔɞɔɖɑ. 

Ƚ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɔɝɞɚɣəɔɖɌ ɞɜɚɘ-

ɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɟ ɛɌɢɔɑəɞɚɎ  ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ ȾɉȷȬ  Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɔɓ-

Ɏɚɐɔɞɝɫ  ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ (ȰȽ) Ɏɑə 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. ȺɝəɚɎəɧɘ ɛɜɔɓəɌɖɚɘ 

ɞɜɚɘɍɚɓɌ ɫɎɗɫɑɞɝɫ ɚɍəɌɜɟɒɑəɔɑ ɩɡɚɛɚɓɔɞɔɎəɧɡ 

 

ȼɔɝ. 15,Ɍ 

 

ȼɔɝ. 15,ɍ    

ȼɔɝ. 15.  Ɍ ð ȽȶȾ; ɍ - ȸȽȶȾ. 
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ȼɔɝ. 16,ɍ    

ȼɔɝ. 16.  çȮɑɜɡəɫɫè ȸȽȶȾ-ɠɗɑɍɚɏɜɌɠɔɫ.                                                                                                                    

ȹɌ ɌɖɝɔɌɗɨəɚɘ ɝɜɑɓɑ (Ɍ) ɔ ɛɜɔ ȸȻȼ (ɍ) Ɏɔɐɑə ɞɜɚɘɍ Ɏ ɛɜɚɝɎɑɞɑ ɗɑɎɚɕ Ɏəɟɞɜɑəəɑɕ ɫɜɑɘəɚɕ Ɏɑəɧ 

(ɝɞɜɑɗɖɔ). 
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ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɘɌɝɝ Ɏ ɛɜɚɝɎɑɞɑ ɝɚɝɟɐɌ. ȰȽ  

ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɍɧɝɞɜɚɕ ɔ əɑɔəɎɌɓɔɎəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ȾȯȮ. ȺɐəɌɖɚ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨ-

ɞɌɞ ȰȽ ɛɜɔ Ɏɧɝɚɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ Ɏɑɜɚɫɞəɚɝɞɔ 

ɛɜɚɢɑɝɝɌ əɑ ɔɝɖɗɪɣɌɑɞ ɜɌɓɎɔɞɔɑ ȾɉȷȬ, ɔ Ɏ ɞɌ- 

ɖɔɡ ɝɔɞɟɌɢɔɫɡ ɝɗɑɐɟɑɞ ɛɜɔɘɑəɔɞɨ ɐɚɛɚɗəɔɞɑɗɨ-

əɧɑ ɟɝɔɗɔɫ ɐɗɫ ɛɚɔɝɖɌ ɔɝɞɚɣəɔɖɌ ɞɜɚɘɍɚɩɘɍɚ-

ɗɔɔ (ȼɔɝ. 20). 

 

ȼɔɝ. 17,Ɍ 

 

ȼɔɝ. 17,ɍ 

 

 

ȼɔɝ. 17,Ɏ 

ȼɔɝ. 17. çȮɑɜɡəɫɫè ȸȽȶȾ-ɠɗɑɍɚɏɜɌɠɔɫ ȸȻȼ Ɏ ɛɜɫɘɚɕ (Ɍ) ɔ ɍɚɖɚɎɚɕ (ɍ) ɛɜɚɑɖɢɔɫɡ.                              

Ȯ ɛɜɚɝɎɑɞɑ Ɏəɟɞɜɑəəɑɕ ɫɜɑɘəɚɕ Ɏɑəɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɞɜɚɘɍ ɍɚɗɨɤɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ. ȬɖɝɔɌɗɨ-

əɧɕ ɝɜɑɓ (Ɏ): Ɏ ɗɑɏɖɔɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɑɛɞɔɣɑɝɖɔɑ  ɚɣɌɏɔ ɝ ɛɚɗɚɝɞɫɘɔ ɜɌɝɛɌɐɌ ɔ 

ɟɣɌɝɞɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ.              
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ȼɔɝ. 18,ɐ 

ȼɔɝ. 18. çȮɑɜɡəɫɫè ȸȽȶȾ-ɠɗɑɍɚɏɜɌɠɔɫ ȸȻȼ Ɏ ɛɜɫɘɚɕ (Ɍ) ɔ ɍɚɖɚɎɚɕ (ɍ) ɛɜɚɑɖɢɔɫɡ.                              

Ȯ ɛɜɚɝɎɑɞɑ Ɏəɟɞɜɑəəɑɕ ɫɜɑɘəɚɕ Ɏɑəɧ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɞɜɚɘɍ ɍɚɗɨɤɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ. ȬɖɝɔɌɗɨ-

əɧɕ ɝɜɑɓ (Ɏ): Ɏ ɗɑɏɖɔɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɝɑɛɞɔɣɑɝɖɔɑ  ɚɣɌɏɔ ɝ ɛɚɗɚɝɞɫɘɔ ɜɌɝɛɌɐɌ ɔ 

ɟɣɌɝɞɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ.              
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ȺɝəɚɎəɚɕ ɢɑɗɨɪ  ɛɜɔɘɑəɑəɔɫ ɉɡɚ-ȶȯ 

ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ 

ȾɉȷȬ ɫɎɗɫɑɞɝɫ ɚɝɘɚɞɜ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɝɑɜɐɢɌ  

ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɞɜɚɘɍɚɎ ɖɌɖ  ɔɝɞɚɣəɔɖɌ ɛɜɚ-

ɢɑɝɝɌ, ɚɢɑəɖɔ  ɝɚɝɞɚɫəɔɫ ɖɗɌɛɌəəɚɏɚ ɌɛɛɌɜɌɞɌ, 

ɎɧɫɎɗɑəɔɫ ɚɞɖɜɧɞɚɏɚ ɚɎɌɗɨəɚɏɚ ɚɖəɌ ɔ ɎɧɫɎɗɑ-

əɔɫ ɛɜɔɓəɌɖɚɎ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (ȼɔɝ. 21).             

D-ɐɔɘɑɜ  ɫɎɗɫɑɞɝɫ  ɛɜɚɐɟɖɞɚɘ ɐɑɏɜɌɐɌ-

ɢɔɔ ɛɑɜɑɖɜɑɝɞəɚ-ɝɎɫɓɌəəɚɏɚ ɠɔɍɜɔəɌ. Ⱥɐəɚɕ 

ɔɓ ɚɝəɚɎəɧɡ ɝɞɜɟɖɞɟɜ ɠɚɜɘɔɜɟɪɥɑɏɚɝɫ ɞɜɚɘɍɌ  

ɫɎɗɫɪɞɝɫ əɔɞɔ ɠɔɍɜɔəɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɌɖɞɔɎɔ-

ɓɌɢɔɔ ɠɔɍɜɔəɚɗɔɓɌ ɛɚɐ Ɏɗɔɫəɔɑɘ ɛɗɌɓɘɔəɌ 

ɠɔɍɜɔə ɗɔɓɔɜɟɑɞɝɫ ɐɚ ɖɚəɑɣəɧɡ ɛɜɚɐɟɖɞɚɎ -  

ɐɔɘɑɜɚɎ (D-D) ɔ ɞɜɔɘɑɜɚɎ (D-E-D). Ƚɞɑɛɑəɨ 

əɌɜɌɝɞɌəɔɫ ɟɜɚɎəɫ D-ɐɔɘɑɜɌ Ɏ ɛɗɌɓɘɑ ɝɗɟɒɔɞ 

ɘɌɜɖɑɜɚɘ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɝɎɑɜɞɧɎɌəɔɫ ɖɜɚ-

Ɏɔ. ȿɜɚɎɑəɨ D-ɐɔɘɑɜɌ, ɚɢɑəɔɎɌɑɘɧɕ ɖɚɗɔɣɑ-

ɝɞɎɑəəɚ ɘɑɞɚɐɚɘ ELISA, ɔɘɑɑɞ Ɏɧɝɚɖɟɪ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ (ɍɚɗɑɑ 90%)  ɛɜɔ ȾɉȷȬ ɔ ȾȯȮ ɛɜɔ 

ɓəɌɣɑəɔɔ  500 ɘɖɏ/ɘɗ ɔ Ɏɧɤɑ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɟɜɚɎɑəɨ D-ɐɔɘɑɜɌ əɔɒɑ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɔɝ-

ɖɗɪɣɌɑɞ ȾɉȷȬ. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɡɚɞɫ D-ɐɔɘɑɜ 

ɚɣɑəɨ ɝɛɑɢɔɠɔɣɑə ɐɗɫ ɠɔɍɜɔəɌ, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɠɔɍɜɔəɌ ɐɗɫ Ɏɑəɚɓəɚɕ ɞɜɚɘɍɚɩɘɍɚɗɔɔ 

əɔɓɖɌ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɠɔɍɜɔə ɛɜɚɐɟɢɔɜɟɑɞɝɫ 

ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɚɝɞɚɫəɔɫɡ  ɞɌɖɔɡ, ɖɌɖ ɚɛɟɡɚɗɔ, 

ɎɚɝɛɌɗɑəɔɑ, ɔəɠɑɖɢɔɫ, əɑɖɜɚɓ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɟɜɚɎɑəɨ D-ɐɔɘɑɜɌ Ɏɧɤɑ 500ɘɖɏ/ɘɗ, ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɥɔɕ ɚɍ ɌɖɞɔɎəɚ ɔɐɟɥɑɘ ɛɜɚɢɑɝɝɑ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɔ ɜɌɓɜɟɤɑəɔɫ ɞɜɚɘɍɚɎ, ɣɞɚ əɑɝɛɑɢɔɠɔɣ-

əɚ ɐɗɫ ȾɉȷȬ, ɔɘɑɑɞ əɑɍɚɗɨɤɟɪ ɛɜɑɐɝɖɌɓɌɞɑɗɨ-

əɟɪ ɢɑəəɚɝɞɨ ɐɗɫ ɩɘɍɚɗɔɔ ɔ əɑ ɘɚɒɑɞ ɍɧɞɨ ɜɑ-

ɤɌɪɥɔɘ ɖɜɔɞɑɜɔɑɘ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 

ȾɌɖ ɖɌɖ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ȾɉȷȬ əɑ-

ɝɛɑɢɔɠɔɣəɌ, ɞɚ əɑɔɓɍɑɒəɚ ɝɗɟɣɌɪɞɝɫ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɑ ɚɤɔɍɖɔ. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɝɞɜɧɕ ɔə-

ɠɌɜɖɞ ɘɔɚɖɌɜɐɌ, ɛɜɔɝɞɟɛ ɍɜɚəɡɔɌɗɨəɚɕ Ɍɝɞɘɧ, 

ɏɑɘɚ- ɔ  ɏɔɐɜɚɛɑɜɔɖɌɜɐ,  ɚɝɞɜɌɫ  ɍɌɖɞɑɜɔɌɗɨəɌɫ  
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ȼɔɝ. 19. ȻɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ. ȾɉȷȬ  ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȺȭȷ.                                                      

ȽɑɏɘɑəɞɌɜəɚɑ (Ɍ) ɔ ɛɚɗɔɝɑɏɘɑəɞɌɜəɚɑ (ɍ) ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ. 
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ȼɔɝ. 20.  Ȱɟɛɗɑɖɝəɚɑ  ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɑə əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. 
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ɛəɑɎɘɚəɔɫ, ɞɌɖ əɌɓɧɎɌɑɘɧɑ ɜɑɢɔɐɔɎɔɜɟɪɥɔɑ 

ɛəɑɎɘɚəɔɔ ɔ, ɖɚəɑɣəɚ, ɡɜɚəɔɣɑɝɖɌɫ ȾɉȷȬ.  

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ 

ɐɔɌɏəɚɓɌ ɘɑɒɐɟ ɚɝɞɜɚɕ ɔ ɡɜɚəɔɣɑɝɖɚɕ ȾɉȷȬ 

ɔɘɑɑɞ ɓəɌɣɑəɔɑ əɌɗɔɣɔɑ ɛɜɑɢɑɐɑəɞɚɎ Ɏ ɌəɌɘəɑ-

ɓɑ, ɡɚɞɫ əɑɘɌɝɝɔɎəɌɫ ȾɉȷȬ ɔəɚɏɐɌ ɔɘɑɑɞ ɍɑɝ-

ɝɔɘɛɞɚɘəɚɑ ɞɑɣɑəɔɑ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ȶȾ-ɖɜɔɞɑɜɔɫɘɔ Ɏ ɐɌəəɚɘ 

ɝɗɟɣɌɑ ɫɎɗɫɪɞɝɫ ɛɜɔɝɞɑəɚɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɞɜɚɘɍɚɩɘɍɚɗɚɎ Ɏ ɛɜɚɝɎɑɞɑ ɝɞɎɚɗɌ ɔ ɏɗɌɎəɧɡ 

ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɔəɚɏɐɌ ɝ əɌɗɔɣɔɑɘ 

ɖɌɗɨɢɔəɌɞɚɎ Ɏ əɔɡ, ɛɜɔɓəɌɖɔ ɜɑɖɌəɌɗɔɓɌɢɔɔ 

ɞɜɚɍɚɩɘɍɚɗɌ,  əɑɜɌɎəɚɘɑɜəɚɑ, çɣɑɞɖɚɚɍɜɌɓəɚɑè 

ɜɌɝɤɔɜɑəɔɑ ɝɚɝɟɐɌ əɌ ɍɚɗɨɤɚɘ ɛɜɚɞɫɒɑəɔɔ ɔ 

ɎɧɜɌɒɑəəɧɑ ɛɜɔɓəɌɖɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

(ȼɔɝ. 22). 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɧɜɌɍɚɞɌəɧ ɔ  Ɏəɑɐ-

ɜɑəɧ  Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɜɌɓɗɔɣəɧɑ ɎɌ-

ɜɔɌəɞɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɌɗɏɚɜɔɞɘɚɎ. Ȯ Ɍɗɏɚ-

ɜɔɞɘɑ, ɏɐɑ ɛɜɔɘɑəɫɑɞɝɫ ȽȶȾ, ɚɞɝɟɞɝɞɎɟɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɐəɚɎɜɑɘɑəəɚɕ ɚɢɑəɖɔ (Ɏ ɜɌɘɖɌɡ ɚɐ-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ) ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ 

ɔ Ɏɑə əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. Ȼɜɔ ɐɌəəɚɘ ɎɌɜɔ-

Ɍəɞɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɔɝɞɚɣəɔɖ ȾɉȷȬ ɟɝɞɌəɌɎɗɔ-

ɎɌɪɞ ɗɔɍɚ ɛɜɔ  ȽȶȾ-ɠɗɑɍɚɏɜɌɠɔɔ, Ɏɧɛɚɗəɑəəɚɕ 

ɖɌɖ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɗɔɍɚ ɛɜɔ 

ɐɟɛɗɑɖɝəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɌɛɛɌɜɌɞɑ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ. Ȼɜɔ ɚɞɝɟɞ-

ɝɞɎɔɔ  Ɏ ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ ȸȽȶȾ ɛɌɢɔɑə-

ɞɌɘ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɞɜɚɘɍɚɩɘɍɚɗɔɪ ɗɑɏɚɣəɚɕ 

Ɍɜɞɑɜɔɔ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɝɗɑɐɟɑɞ  Ɏɧɛɚɗəɫɞɨ 

ȽȶȾ-ɌəɏɔɚɛɟɗɨɘɚəɚɏɜɌɠɔɪ. ȺəɌ əɌɔɍɚɗɑɑ ɛɚ-

ɖɌɓɌɞɑɗɨəɌ ɛɜɔ  ɗɚɖɌɗɔɓɌɢɔɔ ɞɜɚɘɍɚɎ  Ɏ ɝɞɎɚɗɑ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, Ɍ ɞɌɖɒɑ ɏɗɌɎəɧɡ, ɐɚɗɑɎɧɡ ɔ 

ɝɑɏɘɑəɞɌɜəɧɡ ɑɑ ɎɑɞɎɫɡ ɔ ɘɑəɑɑ ɐɑɘɚəɝɞɜɌɞɔɎ-

əɌ ɛɜɔ ɝɟɍɝɑɏɘɑəɞɌɜəɚɘ ɛɚɜɌɒɑəɔɔ. 

ȶɚɗɔɣɑɝɞɎɚ ɛɚɗɟɣɌɑɘɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɝɚɝɞɚɫəɔɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɔ Ɏɑəɚɓəɚɏɚ ɜɟɝɗɌ ɛɜɔ 

ȸȽȶȾ ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ȽȶȾ, Ɍ əɑɚɍ-

ɡɚɐɔɘɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɢɑɐɟɜ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ 

ɐɔɌɏəɚɓɌ ȾɉȷȬ ɝɟɥɑɝɞɎɑəəɚ ɘɑəɨɤɑ. Ƚ ɛɚɘɚ-

ɥɨɪ ɘɑɞɚɐɔɖɔ ȸȽȶȾ, ɍɗɌɏɚɐɌɜɫ ɓəɌɣɔɞɑɗɨəɚɘɟ 

ɟɎɑɗɔɣɑəɔɪ ɝɖɚɜɚɝɞɔ ɞɚɘɚɏɜɌɠɔɜɚɎɌəɔɫ, Ɏɚɓ-

ɘɚɒəɚ ɛɜɚɎɑɐɑəɔɑ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɝɚɝɟɐɔ-

ɝɞɚɏɚ ɜɟɝɗɌ əɌ əɌɗɔɣɔɑ ɞɜɚɘɍɚɩɘɍɚɗɚɎ ɖɌɖ Ɏ 

ɝɔɝɞɑɘɑ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, Ɏɛɗɚɞɨ ɐɚ ɝɟɍɝɑɏɘɑə-

ɞɌɜəɚɏɚ ɟɜɚɎəɫ, ɞɌɖ ɔ Ɏ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɑ, Ɏɑ-

əɌɡ ɘɌɗɚɏɚ ɞɌɓɌ ɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɐɚ 

ɟɜɚɎəɫ ɝɞɚɛɧ. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɖɚɘɛɗɑɖɝəɚ-

ɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ȸȽȶȾ  ɔɘɑɑɞ 

əɌɔɍɚɗɨɤɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ.  
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ȼɔɝ. 20.   Ɍ - ɉɡɚ-ȶȯ. ɍ ð ɠɚɞɚɏɜɌɠɔɫ ɞɜɚɘɍɚɎ, 

ɟɐɌɗɑəəɧɑ ɔɓ ɛɜɌɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ.  Ɏ - ɝɡɑɘɌ 

ɜɌɝɛɚɗɚɒɑəɔɫ ɞɜɚɘɍɚɎ. 
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ɑɗɨɪ ɜɌɍɚɞɧ ɫɎɗɫɑɞɝɫ ɌəɌɗɔɓ ɛɚɏɜɑɤəɚɝɞɑɕ Ɏ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ, Ɏɚɓ-

əɔɖɌɪɥɔɡ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ  ɞɜɌɐɔɢɔɚəəɚɏɚ ɞɑɝɞɚɎɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɞɜɌ-

ɐɔɢɔɚəəɧɡ ɛɜɚɢɑɐɟɜ, ɚɝəɚɎɌəəɧɡ əɌ ɔɓɘɑɜɑəɔɔ ɛɌɜɌɘɑɞɜɌ çɛɜɚɔɓɎɑɐɑəɔɑ ɐɚɓɧ əɌ 

ɐɗɔəɟè ɐɗɫ ɘəɚɏɚɝɜɑɓɚɎɧɡ ɝɛɔɜɌɗɨəɧɡ ȶȾ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȴɝɛɧɞɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɣɑɞɧɜɑɡ ɘɚɐɑɗɫɡ 64-ɝɜɑɓɚɎɧɡ ȶȾ. Ȯ ɖɌɣɑɝɞɎɑ ɩɞɌɗɚə-

əɧɡ ɛɜɔəɔɘɌɗɔɝɨ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ, ɛɚɗɟɣɑəəɧɑ  ɛɜɔ ɛɚɘɚɥɔ Ɍəɞɜɚɛɚɘɚɜɠ-

əɚɏɚ ɠɌəɞɚɘɌ ɞɑɗɌ ɣɑɗɚɎɑɖɌ ɝ ɛɚɘɑɥɑəəɧɘɔ Ɏəɟɞɜɔ ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɘɔ ɐɌɞɣɔɖɌ-

ɘɔ. Ȱɗɫ ɚɢɑəɖɔ ɖɜɔɎɧɡ ɐɚɓɚɎɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɕ Ɏɐɚɗɨ ɚɝɔ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔɘɑəɫɗɔɝɨ 

ɝɐɎɚɑəəɧɑ ɢɔɗɔəɐɜɔɣɑɝɖɔɑ ɠɌəɞɚɘɧ ɔɓ ɚɜɏɝɞɑɖɗɌ ɔ ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɑ ɐɌɞɣɔɖɔ. 

ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɧɡ ɐɚɓ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɓɎɑɤɔɎɌɪɥɔɡ ɖɚɩɠɠɔɢɔɑə-

ɞɚɎ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ ɔɓ çɝɞɌɜɧɡè ɔ çəɚɎɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ ȸɑɒɐɟəɌɜɚɐ-

əɚɕ ȶɚɘɔɝɝɔɔ ɛɚ ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɕ ȳɌɥɔɞɑ (ȸȶȼȳ).  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȯ ɛɜɚɢɑɝɝɑ ɩɖɝɛɑɜɔɘɑəɞɚɎ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ əɑɐɚɟɣɑɞ ɎɖɗɌɐɌ ɜɌɝɝɑɫəəɚɏɚ Ɏ 

ɞɑɗɑ ɛɌɢɔɑəɞɌ ɔɓɗɟɣɑəɔɫ, ɎɚɓəɔɖɌɪɥɔɕ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɧɡ ɛɜɚɢɑɐɟɜ 

ɚɢɑəɖɔ ɛɚɏɗɚɥɑəəɚɕ Ɏ ɢɔɗɔəɐɜɔɣɑɝɖɚɘ ɠɌəɞɚɘɑ ɐɚɓɧ əɌ ɐɗɔəɑ 100 ɘɘ, ɛɜɔɎɚɐɔɞ ɖ 

əɑɐɚɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ ɛɜɔɘɑɜəɚ əɌ 21% ɖɌɖ Ɏ ɜɑɒɔɘɑ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɜɟɐəɌɫ 

ɖɗɑɞɖɌè, ɞɌɖ ɔ Ɏ ɜɑɒɔɘɑ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɚɗɚɎɌè ɐɗɫ Ɏɓɜɚɝɗɧɡ ɛɌɢɔɑəɞɚɎ. ȽɜɌɎəɑəɔɑ 

ɚɢɑəɚɖ ɩɠɠɑɖɞɔɎəɧɡ ɐɚɓ, ɛɚɗɟɣɑəəɧɡ ɩɞɌɗɚəəɧɘ ɘɑɞɚɐɚɘ, ɛɚɖɌɓɌɗɚ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑ ɎɓɎɑɤɔɎɌɪɥɔɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɔɓ çəɚɎɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ ȸȶȼȳ ɐɌɑɞ ɜɑɓɟɗɨɞɌɞ əɌ 

14% ɛɜɑɎɚɝɡɚɐɫɥɔɕ ɐɗɫ ɜɑɒɔɘɌ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè ɔ əɌ 30% - ɐɗɫ ɜɑɒɔɘɌ çɏɚɗɚɎɌè ɐɌə-

əɧɑ, ɜɌɝɝɣɔɞɌəəɧɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɔɓ çɝɞɌɜɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ. 

ȮɧɎɚɐɧ. 

Ȱɗɫ ɜɌɝɝɘɌɞɜɔɎɌɑɘɧɡ ɞɔɛɚɎ ȶȾ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ ɟɣɑɝɞɨ ɎɖɗɌɐ ɜɌɝɝɑɫəəɚ-

ɏɚ ɔɓɗɟɣɑəɔɫ ɛɜɔ ɜɌɝɣɑɞɑ ɛɌɜɌɘɑɞɜɌ çɛɜɚɔɓɎɑɐɑəɔɑ ɐɚɓɧ əɌ ɐɗɔəɟè ɟɐɌɑɞɝɫ, ɚɝəɚɎɧɎɌ-

ɫɝɨ əɌ ɖɜɔɎɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ Ɏ ɔəɞɑɜɎɌɗɑ Ñ200 ɘɘ ɚɞəɚɝɔɞɑɗɨəɚ ɢɑəɞɜɌ ɛɟɣɖɌ. 

ȻɚɫɎɗɑəɔɑ çəɚɎɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ ȸȶȼȳ əɑɘɔəɟɑɘɚ ɛɚɞɜɑɍɟɑɞ ɟɞɚɣəɑəɔɫ ɓəɌɣɑəɔɕ ɖɚ-

ɩɠɠɔɢɔɑəɞɚɎ ɛɑɜɑɝɣɑɞɌ ɛɌɜɌɘɑɞɜɌ çɛɜɚɔɓɎɑɐɑəɔɑ ɐɚɓɧ əɌ ɐɗɔəɟè Ɏ ɩɠɠɑɖɞɔɎəɟɪ ɐɚɓɟ 

ɐɗɫ ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ.   

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɩɠɠɑɖɞɔɎəɌɫ ɐɚɓɌ, ɜɌɝɝɑ-

ɫəəɚɑ ɔɓɗɟɣɑəɔɑ, ɠɌəɞɚɘ, ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɑ ɐɌɞɣɔɖɔ. 

 

FEATURES OF EFFECTIVE DOSE EVALUATION WHEN USING MULTISLICE SPIRAL 

COMPUTED TOMOGRAPHY 

 

Burashov V.V., Zelikman M.I., Kruchinin S.A.  
 

he purpose of the paper is to  provide analysis concerning errors in multislice spiral 

CT effective dose estimation when using traditional methods and techniques based on 

dose-length product (DLP) parameter evaluation.  

Materials and methods.  

All experiments were conducted on the basis of four models of 64 -slice CT scanners 

from various manufacturers. Effective dose estimates obtained using anthropomorphic 

phantom and thermoluminescent dosimeters housed inside were chosen as model ones. 

Doubled cylindrical Plexiglas phantoms and thermolu minescent sensors were used for eva l-
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uation of dose distribution curves along z -axis. Weighting factors for various organs and ti s-

sue from òoldó and ònewó International Commission on Radiological Protection (ICRP) rec-

ommend ations were utilized for model eff ective dose estimations.  

Results and discussion.  

It was discovered during the experiments that neglecting of scattered radiation when 

using traditional method of absorbed dose evaluation on the length of 100 mm (utilizing c y-

lindr ical phantoms) leads to a pproximately 21% effective doses underestimation for adult 

chest and head studies. Dose estimates comparison obtained on the basis of a model met h-

od shows that using the ònewó ICRP recommendation instead of òoldó results in increasing of 

dose values up to 14% for chest and 30% for head studies in the average for all scanners.  

Conclusions.  

For considered types of CT scanners it is possible to take a full account of scattered 

radi ation when calculating DLP parameter by using dose distribution curves on the ra nge of 

Ñ200 mm relatively beam centre. The appearance of the "new" ICRP recommendations will 

necessarily require the recalculated values of conversion factors (DLP ð effective dose) for 

different types of CT studies.  

 
Keywords: computed tomography, effecti ve dose, scattered radiation, pha n-

tom, thermoluminescent sensors.  

 
 

ɐəɚɕ ɔɓ ɚɝɚɍɑəəɚɝɞɑɕ ɘəɚɏɚɝɜɑɓɚɎɧɡ 

ɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɚɎ 

(ȸȽȶȾ), əɌɤɑɐɤɔɡ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑ-

əɔɑ Ɏ ɝɚɎɜɑɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ, 

ɫɎɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɤɔɜɚɖɌɫ ɖɚɗɗɔɘɌɢɔɫ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɐɗɫ 64-

ɝɜɑɓɚɎɧɡ ɌɛɛɌɜɌɞɚɎ ɓəɌɣɑəɔɑ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɗɑɒɔɞ Ɏ ɐɔɌɛɌɓɚəɑ 20-40 ɘɘ, Ɍ 

ɐɗɫ  ȶȾ ɝ ɍ·ɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɚɐəɚɎɜɑɘɑəəɚ 

ɜɑɏɔɝɞɜɔɜɟɑɘɧɡ ɝɜɑɓɚɎ ɘɚɒɑɞ ɛɜɑɎɧɤɌɞɨ ɟɖɌ-

ɓɌəəɧɕ Ɏɑɜɡəɔɕ ɛɜɑɐɑɗ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɤɔɜɚ-

ɖɔɡ ɛɟɣɖɚɎ ɛɜɔɎɚɐɔɞ ɖ ɓɌɘɑɞəɚɘɟ ɎɚɓɜɌɝɞɌəɔɪ 

ɟɜɚɎəɫ ɜɌɝɝɑɫəəɚɏɚ Ɏ ɞɑɗɑ ɛɌɢɔɑəɞɌ ɔɓɗɟɣɑəɔɫ, 

ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏɗɔɫɑɞ ɔ əɌ ɚɢɑəɖɟ ɩɠɠɑɖ-

ɞɔɎəɚɕ ɐɚɓɧ. 

Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɚɢɑəɖɌ ɩɠɠɑɖ-

ɞɔɎəɧɡ ɐɚɓ ɛɌɢɔɑəɞɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ  ɜɌɓɗɔɣ- 

 

 

əɧɡ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ Ɏɓɜɚɝɗɧɡ ɔ ɐɑɞɑɕ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȸɑɞɚɐɔɣɑɝɖɔ-

ɘɔ ɟɖɌɓɌəɔɫɘɔ [1]. Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ əɌ ɛɑɜɎɚɘ 

ɩɞɌɛɑ ɚɢɑəɔɎɌɪɞ ɎɓɎɑɤɑəəɧɕ ɔəɐɑɖɝ ɐɚɓɧ ȶȾ 

(CT dose index ð CTDI) ɐɗɫ ɓɌɐɌəəɚɏɚ ɜɑɒɔɘɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɎɚɓɜɌɝɞəɚɕ ɖɌɞɑɏɚɜɔɔ (Ɏɓɜɚɝ-

ɗɧɕ ɔɗɔ ɜɑɍɑəɚɖ), ɓɌɞɑɘ ɝ ɟɣɑɞɚɘ ɛɔɞɣɌ ɔ ɜɌɓ-

ɘɑɜɚɎ ɚɍɗɌɝɞɔ ɝɖɌəɔɜɚɎɌəɔɫ ɚɛɜɑɐɑɗɫɪɞ ɛɌɜɌ-

ɘɑɞɜ çɛɜɚɔɓɎɑɐɑəɔɑ ɐɚɓɧ əɌ ɐɗɔəɟè (dose-length 

product ð DLP). ȴɝɛɚɗɨɓɟɫ ɓəɌɣɑəɔɑ DLP ɔ əɌɍɚɜ 

ɖɚɩɠɠɔɢɔɑəɞɚɎ ɛɑɜɑɝɣɑɞɌ ɔɓ DLP Ɏ ɩɠɠɑɖɞɔɎ-

əɟɪ ɐɚɓɟ ɔɓ [1], ɚɛɜɑɐɑɗɫɪɞ ɔɝɖɚɘɚɑ ɓəɌɣɑəɔɑ 

ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ. ȹɑɚɍɡɚɐɔɘɚ ɓɌɘɑɞɔɞɨ, ɣɞɚ Ɏ 

ɝɚɎɜɑɘɑəəɧɡ ɘɚɐɑɗɫɡ ȶȾ ɓəɌɣɑəɔɫ ɎɓɎɑɤɑəəɚɏɚ 

CTDI, Ɍ ɞɌɖɒɑ DLP ɐɗɫ ɓɌɐɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɚɍɜɌɒɌɪɞɝɫ əɌ ɖɚəɝɚɗɔ ɛɜɔɍɚ-

ɜɌ, ɔ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɔɡ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ 

ɚɢɑəɖɑ əɑɞ. ȺɐəɌɖɚ ɜɌɓ Ɏ ɛɚɗɏɚɐɌ əɑɚɍɡɚɐɔɘɚ 

ɚɢɑəɔɎɌɞɨ ɓəɌɣɑəɔɑ CTDI ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝ-

ɛɧɞɌəɔɕ əɌ ɛɚɝɞɚɫəɝɞɎɚ ɛɌɜɌɘɑɞɜɚɎ ȶȾ Ɏ ɝɚɚɞ-

ɎɑɞɝɞɎɔɔ ɝ ɞɜɑɍɚɎɌəɔɫɘɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ 

ɝɞɌəɐɌɜɞɌ [2] .   

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɔɝɛɧɞɌəɔɕ ɛɜɔɘɑəɫɪɞ 

ɞɑɝɞ-ɚɍɦɑɖɞɧ ɐɗɫ ɚɢɑəɖɔ CTDI, ɛɜɑɐɝɞɌɎɗɫɪ-

ɥɔɑ ɝɚɍɚɕ ɢɔɗɔəɐɜɧ ɔɓ ɚɜɏɝɞɑɖɗɌ (PMMA) ɜɌɓ-

ɗɔɣəɧɡ ɐɔɌɘɑɞɜɚɎ: 32 ɝɘ ɐɗɫ ɐɚɓɚɎɧɡ ɚɢɑəɚɖ Ɏ 

ɜɑɒɔɘɌɡ ȶȾ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè, çɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɧɕ ɞɜɌɖɞè ɔ çɞɌɓɚɎɌɫ ɚɍɗɌɝɞɨè (Ɏɓɜɚɝ-

ɗɧɑ), Ɍ ɞɌɖɒɑ 16 ɝɘ ɐɗɫ ɚɢɑəɚɖ Ɏ ɜɑɒɔɘɌɡ ȶȾ 

çɏɚɗɚɎɌ ɔ ɤɑɫè (Ɏɓɜɚɝɗɧɑ) ɔ Ɏɝɑɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɍɗɌɝɞɑɕ (ɐɑɞɔ). ȰɗɔəɌ ɞɑɝɞ-ɚɍɦɑɖɞɚɎ ɚɍɚɔɡ 

ɐɔɌɘɑɞɜɚɎ ɛɚɜɫɐɖɌ 15 ɝɘ; Ɏ ɢɑəɞɜɑ ɔ Ɏ ɣɑɞɧɜɑɡ 

ɚɍɗɌɝɞɫɡ əɌ ɛɑɜɔɠɑɜɔɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɚ-

ɗɚɒɑəɔɫɘ ɣɌɝɚɎɚɕ ɝɞɜɑɗɖɔ 12, 3, 6 ɔ 9 ɣɌɝɚɎ, 

ɔɘɑɪɞɝɫ ɛɜɚɐɚɗɨəɧɑ ɚɞɎɑɜɝɞɔɫ, Ɏ ɖɚɞɚɜɧɑ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɔɓɘɑɜɑəɔɕ ɎɝɞɌɎɗɫɪɞ ɐɌɞɣɔɖ ɐɚɓɔ-

ɘɑɞɜɌ ɢɔɗɔəɐɜɔɣɑɝɖɚɕ ɠɚɜɘɧ. Ȯɔɐ ɞɑɝɞ-

ɚɍɦɑɖɞɚɎ ɚɍɚɔɡ ɞɔɛɚɎ ɛɜɑɐɝɞɌɎɗɑə əɌ ȼɔɝ.1. ȹɌ 

ɩɞɚɘ ɒɑ ɜɔɝɟəɖɑ ɛɚɖɌɓɌə ɐɑɞɑɖɞɚɜ Ɏ Ɏɔɐɑ ɔɚəɔ- 

Ⱥ 

 

ȼɔɝ. 1.  Ⱦɑɝɞ-ɚɍɦɑɖɞɧ ȾȺȶȾ-3 (ɐɔɌɘɑɞɜ 16 ɝɘ) 

ɔ ȾȺȶȾ-4 (ɐɔɌɘɑɞɜ 32 ɝɘ) ɛɜɚɔɓɎɚɐɝɞɎɌ ɖɚɘ-

ɛɌəɔɔ çȶȭ ȼɑəɞɏɑəȾɑɝɞè, Ɍ ɞɌɖɒɑ ɐɑɞɑɖɞɚɜ 

ɖɌɜɌəɐɌɤəɚɏɚ ɞɔɛɌ ɖɚɘɛɌəɔɔ çUnforsè, ɔɝ-

ɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɚɢɑəɖɔ CTDI. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɓɌɢɔɚəəɚɕ ɖɌɘɑɜɧ ɖɌɜɌəɐɌɤəɚɏɚ ɞɔɛɌ, ɔɝɛɚɗɨ- 

ɓɟɑɘɧɕ ɝɚɎɘɑɝɞəɚ ɝ ɟəɔɎɑɜɝɌɗɨəɧɘ ɐɚɓɔɘɑɞ-

ɜɚɘ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɛɔɝɌəəɚɏɚ ɞɑɝɞɚɎɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ Ɏ ɤɌɏɚɎɚɘ ɜɑɒɔɘɑ ɜɌɍɚɞɧ ɌɛɛɌ-

ɜɌɞɌ (ɛɜɔ əɑɛɚɐɎɔɒəɚɘ ɛɚɗɚɒɑəɔɔ ɝɞɚɗɌ) ɔɓ-

ɘɑɜɫɪɞ ɛɚɏɗɚɥɑəəɟɪ Ɏ ɖɌɒɐɚɕ ɔɓ ɚɍɗɌɝɞɑɕ 

ɠɌəɞɚɘɌ ɐɚɓɟ ɓɌ ɚɐɔə ɚɍɚɜɚɞ ɜɑəɞɏɑəɚɎɝɖɚɕ 

ɞɜɟɍɖɔ ɔ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɓɘɑɜɑəɔɕ ɚɢɑəɔɎɌɪɞ 

ɎɓɎɑɤɑəəɧɕ CTDI [1]. Ⱥɝɚɍɑəəɚɝɞɨɪ ɚɛɔɝɌəəɧɡ 

ɔɓɘɑɜɑəɔɕ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɛɚɏɗɚɥɑəəɌɫ ɞɑɝɞ-

ɚɍɦɑɖɞɚɘ ɐɚɓɌ əɌɖɌɛɗɔɎɌɑɞɝɫ (ɔəɞɑɏɜɔɜɟɑɞɝɫ) 

ɔɚəɔɓɌɢɔɚəəɚɕ ɖɌɘɑɜɚɕ  əɌ ɐɗɔəɑ 100 ɘɘ 

Ɏɐɚɗɨ ɚɝɔ ɝɖɌəɔɜɚɎɌəɔɫ (ɚɝɔ z), ɞɚ ɑɝɞɨ Ɏ ɐɔɌ-

ɛɌɓɚəɑ Ñ50 ɘɘ ɚɞəɚɝɔɞɑɗɨəɚ ɢɑəɞɜɌ ɛɟɣɖɌ. Ⱥɐ-

əɌɖɚ, ɖɌɖ ɟɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏɧɤɑ, ɛɜɔ ɐɚɝɞɌ-

ɞɚɣəɚ ɤɔɜɚɖɚɕ ɖɚɗɗɔɘɌɢɔɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɛɟɣɖɌ (20 ɘɘ ɔ ɍɚɗɑɑ) ɎɖɗɌɐ Ɏ ɛɚɏɗɚɥɌɑɘɟɪ ɛɌ-

ɢɔɑəɞɚɘ ɐɚɓɟ ɛɜɔɎəɚɝɔɞ ɜɌɝɝɑɫəəɚɑ Ɏ ɞɑɗɑ ɔɓ-

ɗɟɣɑəɔɑ, ɛɜɔɣɑɘ ɎɖɗɌɐ ɩɞɚɞ ɚɝɞɌɑɞɝɫ ɓɌɘɑɞəɧɘ 

ɔ ɓɌ ɛɜɑɐɑɗɌɘɔ ɓɚəɧ Ñ50 ɘɘ Ɏɐɚɗɨ ɚɝɔ ɝɖɌəɔ-

ɜɚɎɌəɔɫ [3-4].  

ɂɑɗɨɪ ɐɌəəɚɕ ɛɟɍɗɔɖɌɢɔɔ ɫɎɗɫɑɞɝɫ ɌəɌ-

ɗɔɓ ɛɚɏɜɑɤəɚɝɞɑɕ (ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɩɞɌɗɚəəɧɘɔ 

ɘɑɞɚɐɌɘɔ) Ɏ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ, Ɏɚɓəɔ-

ɖɌɪɥɔɡ ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɞɜɌɐɔɢɔɚəəɚɏɚ ɞɑɝɞɚ-

Ɏɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɞɜɌɐɔɢɔɚəəɧɡ ɛɜɚɢɑɐɟɜ, 

ɚɝəɚɎɌəəɧɡ əɌ ɔɓɘɑɜɑəɔɔ ɛɌɜɌɘɑɞɜɌ DLP ɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ 

ɛɑɜɑɝɣɑɞɌ, Ɍ ɞɌɖɒɑ ɎɧɜɌɍɚɞɖɌ ɛɜɑɐɗɚɒɑəɔɕ ɛɚ 

ɟɘɑəɨɤɑəɔɪ ɩɞɔɡ ɛɚɏɜɑɤəɚɝɞɑɕ ɐɗɫ ɔɝɝɗɑɐɚɎɌ-

əɔɕ əɌ ȸȽȶȾ. 

           ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ɉɖɝɛɑɜɔɘɑəɞɧ ɛɜɚɎɚɐɔɗɔɝɨ ɛɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ɣɑɞɧɜɑɡ ɘɚɐɑɗɑɕ 64-ɝɜɑɓɚɎɧɡ ɝɛɔɜɌɗɨ-

əɧɡ ȶȾ ɚɞ ɚɝəɚɎəɧɡ ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ ɛɚɐɚɍəɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ: Aquilion (Toshiba Medical 

Systems), Light Speed VCT (GE Healthcare), 

Somatom Sensation (Siemens Healthcare) ɔ 

Brilliance CT (Philips Healthcare). Ȯ ɛɜɚɢɑɝɝɑ ɔɝ-

ɛɧɞɌəɔɕ ɖɚɗɗɔɘɌɢɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ Ɏ 

ɜɌɓɗɔɣəɧɡ ɘɚɐɑɗɫɡ ɎɧɍɔɜɌɗɌɝɨ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 

18 ɐɚ 40 ɘɘ. 

Ȯ ɖɌɣɑɝɞɎɑ ɩɞɌɗɚəəɧɡ ɛɜɔəɔɘɌɗɔɝɨ 

ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ Ɍəɞɜɚɛɚɘɚɜɠəɚɏɚ ɠɌəɞɚɘɌ ɞɚɜɝɌ 

Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ ɖɚɘɛɌəɔɔ CIRS (ɏɑɜɘɌɠɜɚ-

ɐɔɞ), Ɍ ɞɌɖɒɑ ɞɖɌəɑɩɖɎɔɎɌɗɑəɞəɚɏɚ ɠɌəɞɚɘɌ 

ɏɚɗɚɎɧ  Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ ɝ ɜɌɓɘɑɥɑəəɧɘɔ 

Ɏəɟɞɜɔ ɩɞɔɡ ɠɌəɞɚɘɚɎ ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɘɔ 

ɐɚɓɔɘɑɞɜɌɘɔ (ȾȷȰ). Ȯ ɛɜɚɢɑɝɝɑ ɔɝɛɧɞɌəɔɕ ɛɜɔ 

Ɏɧɍɚɜɑ ɜɑɒɔɘɌ ɜɌɍɚɞɧ ȶȾ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè Ɏ 

ɜɌɓɗɔɣəɧɑ ɝɑɖɢɔɔ ɠɌəɞɚɘɌ, ɔɘɔɞɔɜɟɪɥɑɏɚ 

ɞɚɜɝ, ɛɚɘɑɥɌɗɚɝɨ ɚɖɚɗɚ 100 ɐɌɞɣɔɖɚɎ, ɜɌɝɛɜɑ-

ɐɑɗɑəəɧɡ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɖɜɌɝəɧɕ ɖɚɝɞ-

əɧɕ ɘɚɓɏ ð 7, ɞɚɗɝɞɌɫ ɖɔɤɖɌ ð 5, ɗɑɏɖɔɑ ð 24, 

ɒɑɗɟɐɚɖ ð 4, ɏɜɟɐɨ ð 2, ɏɚəɌɐɧ ð 2,  ɘɚɣɑɎɚɕ ɛɟ-

ɓɧɜɨ ð 2, ɛɑɣɑəɨ ð 5, ɛɔɥɑɎɚɐ ð 8, ɥɔɞɚɎɔɐəɌɫ 

ɒɑɗɑɓɌ ð 6, ɖɚɒɌ ð 11, ɛɚɎɑɜɡəɚɝɞɨ ɖɚɝɞɑɕ ð 10, 

ɚɝɞɌɗɨəɧɑ ɚɜɏɌəɧ ð 13. Ȼɜɔ ɔɝɛɧɞɌəɔɫɡ Ɏ ɜɑ-

ɒɔɘɑ ɜɌɍɚɞɧ ȶȾ çɏɚɗɚɎɌè Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ 

ɠɌəɞɚɘ ɛɚɘɑɥɌɗɚɝɨ 20 ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɡ 

ɐɌɞɣɔɖɚɎ, Ɍ ɑɥɑ 60 ð Ɏəɟɞɜɨ ɝɚɑɐɔəɑəəɚɏɚ ɝ 

ɠɌəɞɚɘɚɘ ɏɚɗɚɎɧ ɠɌəɞɚɘɌ ɞɚɜɝɌ. Ȯ ɖɌɣɑɝɞɎɑ 

ɚɢɑəɖɔ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ ɐɗɫ ɖɌɒɐɚɏɚ ɚɜɏɌəɌ 

(ɞɖɌəɔ) ɎɧɍɔɜɌɗɚɝɨ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌ-

əɔɕ Ɏɝɑɡ ȾȷȰ, ɜɌɓɘɑɥɑəəɧɡ Ɏ ɩɞɚɘ ɚɜɏɌəɑ 

(ɞɖɌəɔ). 

 

ȼɔɝ. 2. ȼɑɓɟɗɨɞɔɜɟɪɥɌɫ  ɖɜɔɎɌɫ ɐɚɓɚɎɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ, ɛɚɗɟɣɑəəɌɫ ɐɗɫ ɝɔɝɞɑɘɧ 

Somatom Sensation 64.  

ȾɌɍɗɔɢɌ ʈ1.    ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ Ɏ ɜɑɒɔɘɑ ȶȾ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè. 

ʊʠʧ ʂʊ 

ʐʠʨʠʥʘ ʧʫʯ-

ʢʘ ʨʝʥʪʛʝʥʦʚ-

ʩʢʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ, ʤʤ 

ɸʥʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, 

ʢɺ 

ʂʦʣʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, 

ʤɸʩ 

ʇʠʪʯ 

ʈʝʘʣʴʥʘʷ 

ʜʣʠʥʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʤʤ 

Somatom 

Sensation 64 
19,2 120 100 1,4 403,2 

Brilliance CT 

64 
40 120 100 1,078 430,2 

LightSpeed 

VCT  
40 120 100 0,984 405,9 

Aquilion 64 32 120 100 1,484 457,3 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɩɞɌɗɚəəɧɡ ɔɓɘɑɜɑəɔɕ 

ɝɑɜɨɑɓəɚɑ ɎəɔɘɌəɔɑ ɍɧɗɚ ɟɐɑɗɑəɚ ɖɌɗɔɍɜɚɎɖɑ 

ȾȷȰ. Ȱɑɗɚ Ɏ ɞɚɘ, ɣɞɚ ɩəɑɜɏɑɞɔɣɑɝɖɔɕ ɝɛɑɖɞɜ 

ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ ɚɞɗɔɣɌɑɞɝɫ ɚɞ ɝɛɑɖɞɜɌ Ɏ 

ɛɜɫɘɚɘ ɛɟɣɖɑ, Ɍ ɔɝɛɚɗɨɓɚɎɌɎɤɔɑɝɫ əɌɘɔ ȾȷȰ 

(LiF:Mg, Ti; ɐɔɌɘɑɞɜ 4,5Ñ0,12 ɘɘ, ɞɚɗɥɔəɌ 

0,9Ñ0,1 ɘɘ) ɔɘɑɪɞ ɓɌɘɑɞəɧɕ ɜɌɓɍɜɚɝ Ɏ ɛɚɖɌɓɌ-

əɔɫɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɩəɑɜɏɔɔ ɛɚɏɗɚɥɌɑɘɚɏɚ 

ɔɘɔ ɔɓɗɟɣɑəɔɫ. Ⱦɚ ɑɝɞɨ Ɏ ɛɚɖɌɓɌəɔɫɡ ɐɌɞɣɔɖɚɎ, 

ɐɌɒɑ ɓɌɖɜɑɛɗɑəəɧɡ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ əɌ ɚɐɔəɌ-

ɖɚɎɚɕ ɏɗɟɍɔəɑ ɚɞ ɛɚɎɑɜɡəɚɝɞɔ Ɍəɞɜɚɛɚɘɚɜɠəɚ-

ɏɚ ɠɌəɞɚɘɌ Ɏ ɞɖɌəɫɡ ɚɐɔəɌɖɚɎɚɕ ɛɗɚɞəɚɝɞɔ, 

ɍɟɐɑɞ ɛɜɔɝɟɞɝɞɎɚɎɌɞɨ ɝɚɝɞɌɎɗɫɪɥɌɫ ɚɤɔɍɖɌ 

ɔɓɘɑɜɑəɔɕ, ɔɓɘɑəɫɪɥɌɫɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɞɚɏɚ, ɖɌɖɚɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɛɚɞɚɖ ɛɜɑɎɌɗɔɜɟɑɞ Ɏ 

ɚɍɗɌɝɞɔ ɔɓɘɑɜɑəɔɕ ð ɛɜɫɘɚɕ ɔɗɔ ɜɌɝɝɑɫəəɧɕ. Ȯ 

ɩɞɚɘ ɝɗɟɣɌɑ ɛɜɔɡɚɐɔɞɝɫ ɛɜɔɘɑəɫɞɨ ɝɛɑɢɔɌɗɨ-

əɧɑ ɘɑɞɚɐɧ ɖɌɗɔɍɜɚɎɖɔ, ɞɌɖ ɖɌɖ ɞɜɌɐɔɢɔɚəəɌɫ 

ɖɌɗɔɍɜɚɎɖɌ Ɏ Ɏɚɓɐɟɡɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɞɌɗɚə-

əɧɡ ɔɝɞɚɣəɔɖɚɎ ɔɓɗɟɣɑəɔɫ, əɌɛɜɔɘɑɜ 137Cs,  

ɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ ȶȾ 

əɑ ɛɜɔɎɚɐɫɞ ɖ ɛɜɔɑɘɗɑɘɚɘɟ ɜɑɓɟɗɨɞɌɞɟ. ȳəɌɣɔ-

ɞɑɗɨəɚ ɍɚɗɑɑ ɌɐɑɖɎɌɞəɧɕ ɜɑɤɌɑɘɚɕ ɓɌɐɌɣɑ ɝɛɚ-

ɝɚɍ ɖɌɗɔɍɜɚɎɖɔ ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɡ ɐɌɞɣɔ-

ɖɚɎ ɝɎɚɐɔɞɝɫ ɖ  ɜɌɓɘɑɥɑəɔɪ ɏɜɟɛɛɧ ɔɓ 22ð24 

ɖɌɗɔɍɜɟɑɘɧɡ ɐɌɞɣɔɖɚɎ Ɏəɟɞɜɔ ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɔɡ ɚɞɎɑɜɝɞɔɕ ɠɌəɞɚɘɌ CTDI, ɖɚɞɚɜɧɕ ɟɝɞɌ-

əɚɎɗɑə Ɏ ɝɑɜɑɐɔəɑ ɏɑəɞɜɔ ɝɖɌəɑɜɌ; ɚɍɗɟɣɑəɔɪ 

ɠɌəɞɚɘɌ ɛɜɔ əɑɛɚɐɎɔɒəɚɘ ɝɞɚɗɑ ɓɌ əɑɝɖɚɗɨɖɚ 

ɚɍɚɜɚɞɚɎ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ (ɐɗɫ ɟɎɑɜɑəəɚɏɚ 

ɛɜɑɎɧɤɑəɔɫ əɌɖɚɛɗɑəəɚɕ ɐɚɓɚɕ ɛɚɜɚɏɌ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ ȾȷȰ); ɝəɫɞɔɪ ɛɚɖɌɓɌəɔɕ ɝ ɐɌɞ-

ɣɔɖɚɎ əɌ ɐɗɔəɑ 100 ɘɘ ɔ ɜɌɝɣɑɞɟ ɎɓɎɑɤɑəəɚɏɚ 

CTDI, ɖɚɞɚɜɧɕ ɝɜɌɎəɔɎɌɑɞɝɫ ɝɚ ɓəɌɣɑəɔɑɘ 

ɎɓɎɑɤɑəəɚɏɚ CTDI, ɛɚɗɟɣɌɑɘɚɏɚ ɞɜɌɐɔɢɔɚəəɧɘ 

ɝɛɚɝɚɍɚɘ ɛɜɔ ɞɑɡ ɒɑ ɛɌɜɌɘɑɞɜɌɡ ɝɦɑɘɖɔ (ɘɚɒ-

əɚ ɝɣɔɞɌɞɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɓəɌɣɑəɔɑ ɝ ɖɚəɝɚɗɔ 

ɛɜɔɍɚɜɌ).  Ⱥɞəɚɤɑəɔɑ ɩɞɔɡ ɐɎɟɡ ɓəɌɣɑəɔɕ 

ɎɓɎɑɤɑəəɚɏɚ CTDI ɔ ɚɛɜɑɐɑɗɫɑɞ ɖɌɗɔɍɜɚɎɚɣəɧɕ 

ɖɚɩɠɠɔɢɔɑəɞ ɐɗɫ ɔɝɛɧɞɟɑɘɚɕ ɏɜɟɛɛɧ. ȰɌɗɑɑ 

ɚɝɟɥɑɝɞɎɗɫɪɞ ɖɌɗɔɍɜɚɎɖɟ Ɏɝɑɡ ɚɝɞɌɗɨəɧɡ ɞɑɜ-

ɘɚɗɪɘɔəɑɝɢɑəɞəɧɡ ɐɌɞɣɔɖɚɎ, ɖɚɞɚɜɧɑ ɛɜɑɐɛɚ-

ɗɌɏɌɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɚɎɘɑɝɞəɚ ɝ ɞɖɌəɑɩɖɎɔ-

ɎɌɗɑəɞəɧɘɔ ɠɌəɞɚɘɌɘɔ. Ȼɚɐɜɚɍəɚ ɝ ɛɜɑɐɗɚ-

ɒɑəəɧɘ ɘɑɞɚɐɚɘ ɖɌɗɔɍɜɚɎɖɔ ȾȷȰ ɘɚɒəɚ ɚɓəɌ-

ɖɚɘɔɞɨɝɫ Ɏ [5]. 

Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɚɢɑəɔɞɨ ɎɖɗɌɐ ɜɌɝɝɑɫə-

əɚɏɚ ɔɓɗɟɣɑəɔɫ Ɏ ɜɑɏɔɝɞɜɔɜɟɑɘɟɪ ɓɌ Ɏɜɑɘɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɐɚɓɟ, əɑɚɍɡɚɐɔɘɚ ɔɓɘɑɜɔɞɨ ɛɚɗəɚɑ 

ɐɚɓɚɎɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ Ɏɐɚɗɨ ɚɝɔ ɝɖɌəɔɜɚɎɌəɔɫ. 

ȽɐɑɗɌɞɨ ɩɞɚ ɘɚɒəɚ ɜɌɓɗɔɣəɧɘɔ ɝɛɚɝɚɍɌɘɔ. 

ȹɌɘɔ ɍɧɗ ɎɧɍɜɌə, əɌ əɌɤ Ɏɓɏɗɫɐ, ɐɚɝɞɌɞɚɣəɚ 

ɛɜɚɝɞɚɕ ɔ ɩɠɠɑɖɞɔɎəɧɕ ɝɛɚɝɚɍ, ɝɎɫɓɌəəɧɕ ɝ 

ɛɚɝɞɜɚɑəɔɑɘ ɖɜɔɎɧɡ ɐɚɓɚɎɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɕ. 

Ȱɗɫ ɛɚɝɞɜɚɑəɔɫ ɖɜɔɎɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ 

ɔɝɛɚɗɨɓɟɑɞɝɫ əɌɍɚɜ ɚɞɖɌɗɔɍɜɚɎɌəəɧɡ ɚɛɔɝɌə-

əɧɘ Ɏɧɤɑ ɝɛɚɝɚɍɚɘ  ɞɑɜɘɚɗɪɘɔəɑɝɢɑəɞəɧɡ 

ɐɌɞɣɔɖɚɎ ɔ ɛɚ ɛɌɜɑ CTDI ɠɌəɞɚɘɚɎ ɔɓ ɚɜɏɝɞɑɖ-

ɗɌ çɞɑɗɚè ɔ çɏɚɗɚɎɌè.  ȽɐɎɚɑəəɧɑ (ɝɚɎɘɑɥɑəəɧɑ 

Ɏɛɗɚɞəɟɪ ɚɐɔə ɖ ɐɜɟɏɚɘɟ) ɠɌəɞɚɘɧ çɞɑɗɚè ɔɗɔ 

çɏɚɗɚɎɌè ɔɘɑɪɞ ɐɗɔəɟ ɛɚɜɫɐɖɌ 300 ɘɘ, ɣɞɚ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɢɑəɔɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɐɚɓɧ Ɏ ɚɝəɚɎəɚɘ 

ɛɟɣɖɑ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɐəɚɏɚ ɔɓ çɡɎɚɝɞɚɎè əɌ ɐɗɔəɑ 

ɚɖɚɗɚ 200 ɘɘ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɖɚɗɗɔɘɌɢɔɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ ȶȾ ɛɚɜɫɐɖɌ 40 ɘɘ əɌ 

ɐɗɔəɑ çɡɎɚɝɞɚɎè ɜɌɝɛɜɑɐɑɗɑəɔɫ 200 ɘɘ ɟɐɌɑɞɝɫ 

ɟɣɑɝɞɨ  ɎɖɗɌɐ  ɜɌɝɝɑɫəəɚɏɚ  ɔɓɗɟɣɑəɔɫ  Ɏ  ɚɍɥɟɪ  

ȾɌɍɗɔɢɌ ʈ2.     ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ Ɏ ɜɑɒɔɘɑ ȶȾ çɏɚɗɚɎɌè. 

ʊʠʧ ʂʊ 

ʐʠʨʠʥʘ ʧʫʯ-

ʢʘ ʨʝʥʪʛʝʥʦʚ-

ʩʢʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ, ʤʤ 

ɸʥʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ, 

ʢɺ 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʘ, ʤɸʩ 
ʇʠʪʯ 

ʈʝʘʣʴʥʘʷ 

ʜʣʠʥʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠ,̫ 

ʤʤ 

Somatom 

Sensation 64 
19,2 120 100 0,8 273,4 

Brilliance CT 

64 
40 120 200 0,673 261,5 

LightSpeed 

VCT  
40 120 100 0,516 278,6 

Aquilion 64 32 120 210 0,641 275,8 
 

 

ȼɔɝ. 3.  ȮɓɎɑɤɑəəɧɑ ɖɜɔɎɧɑ ɐɚɓɚɎɧɡ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɕ ɐɗɫ Ɏɝɑɡ ɞɔɛɚɎ ɔɝɛɧɞɟɑɘɧɡ ɞɚɘɚ-

ɏɜɌɠɚɎ, ɛɚɗɟɣɑəəɧɑ ɐɗɫ ɜɑɒɔɘɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɚɏɗɚɥɑəəɟɪ ɐɚɓɟ ɛɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ. Ȯ 

ɛɜɚɢɑɝɝɑ ɩɖɝɛɑɜɔɘɑəɞɚɎ Ɏ ɝɐɎɚɑəəɧɑ ɠɌəɞɚɘɧ 

(Ɏ ɔɡ ɢɑəɞɜɌɗɨəɧɑ ɔɗɔ ɛɑɜɔɠɑɜɔɕəɧɑ ɚɞɎɑɜ-

ɝɞɔɫ) ɛɚɘɑɥɌɗɔɝɨ ȾȷȰ, ɟɗɚɒɑəəɧɑ Ɏ ɝɛɑɢɔɌɗɨ-

əɚ ɜɌɓɜɌɍɚɞɌəəɧɑ ɐɗɫ ɩɞɔɡ ɢɑɗɑɕ ɢɔɗɔəɐɜɔɣɑ-

ɝɖɔɑ ɖɚəɞɑɕəɑɜɧ ɔɓ ɚɜɏɝɞɑɖɗɌ. 

Ȱɗɫ ɝɔɝɞɑɘɧ Somatom Sensation ɛɚɝɞɜɚ-

ɑəɔɑ ɜɑɓɟɗɨɞɔɜɟɪɥɑɕ ɖɜɔɎɚɕ ɐɚɓɚɎɚɏɚ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɫ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ Ɏ ɐɎɌ ɩɞɌɛɌ. ȹɌ ɛɑɜɎɚɘ 

ɍɧɗɚ ɚɢɑəɑəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɐɗɫ ɚɝəɚɎəɚɏɚ 

ɛɟɣɖɌ ɔ ɛɜɌɎɚɏɚ çɡɎɚɝɞɌè Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ ð20 ɐɚ 

+200 ɘɘ (ɚɞəɚɝɔɞɑɗɨəɚ ɢɑəɞɜɌ ɛɟɣɖɌ). ȳɌɞɑɘ 

ɛɚɗɚɒɑəɔɑ ɝɐɎɚɑəəɚɏɚ ɠɌəɞɚɘɌ Ɏəɟɞɜɔ ɏɑəɞɜɔ 

ɝɖɌəɑɜɌ ɍɧɗɚ ɔɓɘɑəɑəɚ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚɍɧ 

ɛɚɗɟɣɔɞɨ ɜɌɝɛɜɑɐɑɗɑəɔɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɚɝ-

əɚɎəɚɘɟ ɛɟɣɖɟ ɔ ɗɑɎɚɘɟ çɡɎɚɝɞɟè Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 

ð200 ɐɚ +20 ɘɘ. Ⱥɍɦɑɐɔəɑəɔɑ ɖɜɔɎɧɡ, ɛɚɗɟɣɑə-

əɧɡ əɌ ɖɌɒɐɚɘ ɔɓ ɩɞɌɛɚɎ, ɔ ɐɌɑɞ ɛɚɗəɚɑ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɑ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ  ð

200 ɐɚ +200 ɘɘ (ȼɔɝ. 2). ȹɌ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɜɔ-

ɝɟəɖɑ ɡɚɜɚɤɚ Ɏɔɐɑə ɝɔɘɘɑɞɜɔɣəɧɕ ɡɌɜɌɖɞɑɜ 

çɡɎɚɝɞɚɎè ɐɚɓɚɎɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ (ɖɚɩɠɠɔɢɔ-

ɑəɞ ɖɚɜɜɑɗɫɢɔɔ ɐɌəəɧɡ  əɌ  ɔəɞɑɜɎɌɗɌɡ   ɚɞ ð

200 ɐɚ ð10 ɘɘ ɔ ɚɞ +10 ɐɚ +200 ɘɘ ɝɚɝɞɌɎɗɫɑɞ 

0,98). ȮɎɔɐɟ əɌɗɔɣɔɫ ɝɔɘɘɑɞɜɔɔ  ɐɗɫ ɐɜɟɏɔɡ 

ɞɚɘɚɏɜɌɠɚɎ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɚɢɑəɖɌ ɐɚɓɚɎɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɗɔɤɨ ɐɗɫ ɚɝəɚɎəɚɏɚ ɛɟɣɖɌ ɔ 

ɛɜɌɎɚɏɚ çɡɎɚɝɞɌè, Ɍ ɓɌɞɑɘ ɝ ɟɣɑɞɚɘ ɩɞɔɡ ɐɌəəɧɡ 

ɐɚɝɞɜɌɔɎɌɗɝɫ ɗɑɎɧɕ çɡɎɚɝɞè. ȮɓɎɑɤɑəəɧɑ ɖɜɔ-

Ɏɧɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ Ɏɐɚɗɨ ɚɝɔ 

ɝɖɌəɔɜɚɎɌəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɎɓɎɑɤɔɎɌɪɥɔɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ 1/3 ɔ 2/3 ɐɗɫ 

ɖɜɔɎɧɡ Ɏ ɢɑəɞɜɌɗɨəɚɘ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɚɞ-

Ɏɑɜɝɞɔɫɡ ɢɔɗɔəɐɜɔɣɑɝɖɔɡ ɠɌəɞɚɘɚɎ CTDI ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. 

ȶɌɖ ɟɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏɧɤɑ, Ɏ ɜɟɞɔə-

əɚɕ ɛɜɌɖɞɔɖɑ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɧɡ ɐɚɓ ɛɚ 

ɘɑɞɚɐɟ DLP Ɏ ɜɌɓɗɔɣəɧɡ ɜɑɒɔɘɌɡ ȶȾ-

ɔɝɝɗɑɐɚɎɌəɔɕ ɔɝɛɚɗɨɓɟɪɞ Ɏɝɑɏɚ ɐɎɌ ɞɔɛɌ ɠɌə-

ɞɚɘɚɎ CTDI ð 32 ɔ 16 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ. Ȼɚ ɩɞɚɕ 

ɛɜɔɣɔəɑ ɍɧɗɚ ɜɑɤɑəɚ ɚɏɜɌəɔɣɔɞɨ ɐɚɝɞɌɞɚɣəɚ 

ɞɜɟɐɚɑɘɖɔɑ ɩɖɝɛɑɜɔɘɑəɞɧ ɐɎɟɘɫ ɎɔɐɌɘɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ð çɏɜɟɐəɌɫ ɖɗɑɞɖɌè Ɏɓɜɚɝɗɚɏɚ (CTDI 

ɠɌəɞɚɘ çɞɑɗɚè) ɔ çɏɚɗɚɎɌè Ɏɓɜɚɝɗɚɏɚ (CTDI ɠɌə-

ɞɚɘ çɏɚɗɚɎɌè). 

ȺɢɑəɖɌ ɩɠɠɑɖɞɔɎəɧɡ ɐɚɓ ɛɜɔ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɔ Ɍəɞɜɚɛɚɘɚɜɠəɧɡ ɠɌəɞɚɘɚɎ ɛɜɚɎɚɐɔɗɌɝɨ 

ɝ ɟɣɑɞɚɘ ɎɓɎɑɤɔɎɌɪɥɔɡ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɐɗɫ 

ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ, ɛɜɑɐɝɞɌɎɗɑəəɧɡ Ɏ 

ɜɑɖɚɘɑəɐɌɢɔɫɡ ȸɑɒɐɟəɌɜɚɐəɚɕ ȶɚɘɔɝɝɔɔ ɛɚ 

ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɕ ȳɌɥɔɞɑ ð ȸȶȼȳ (International 

Commission  on Radiological Protection ð ICRP). 

ȻɜɚɎɚɐɔɗɚɝɨ ɝɜɌɎəɑəɔɑ ɚɢɑəɚɖ ɐɚɓ, ɛɚɗɟɣɑəəɧɡ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ çɝɞɌɜɧɡè ɔɓ ȻɟɍɗɔɖɌɢɔɔ 60 

ɔ çəɚɎɧɡè (ȻɟɍɗɔɖɌɢɔɫ 103) ɓəɌɣɑəɔɕ ɎɑɝɚɎɧɡ 

ɖɚɩɠɠɔɢɔɑəɞɚɎ [6-8].  

Ȱɗɫ ɌɛɛɌɜɌɞɌ Somatom Sensation ɓəɌɣɑ-

 

ȼɔɝ. 4.   ȮɓɎɑɤɑəəɧɑ ɖɜɔɎɧɑ ɐɚɓɚɎɧɡ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɕ ɐɗɫ Ɏɝɑɡ ɞɔɛɚɎ ɔɝɛɧɞɟɑɘɧɡ ɞɚ-

ɘɚɏɜɌɠɚɎ, ɛɚɗɟɣɑəəɧɑ ɐɗɫ ɜɑɒɔɘɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ çɏɚɗɚɎɌè. 

ȾɌɍɗɔɢɌ ʈ3.     ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ Ɏ ɜɑɒɔɘɑ ȶȾ çɏɚɗɚɎɌè. 

ʊʠʧ ʂʊ 

ʆʪʥʦʰʝʥʠʝ ʦʮʝʥʢʠ ʚʟʚʝʰʝʥʥʦʛʦ CTDI ʧʨʠ ʫʯʝʪʝ ʧʦʣʥʦʛʦ ʚʢʣʘʜʘ ʨʘʩʩʝʷʥʥʦʛʦ    

ʠʟʣʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ 

ʈʝʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ çʛʨʫʜʥʘʷ ʢʣʝʪʢʘè ʈʝʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ çʛʦʣʦʚʘè 

Somatom Sen-

sation 64 
1,25 1,13 

Brilliance CT 

64 
1,21 1,28 

LightSpeed 

VCT  
1,20 1,27 

Aquilion 64 1,17 1,16 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
1,21 1,21 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

əɔɑ CTDI Ɏ ɛɚɤɌɏɚɎɚɘ ɜɑɒɔɘɑ ɜɌɍɚɞɧ ɛɜɔ əɑ-

ɛɚɐɎɔɒəɚɘ ɝɞɚɗɑ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɜɔ ɖɚɗɗɔɘɌɢɔɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ 18 ɘɘ. 

ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ Ɏ ɚɍɚɔɡ ɜɑɒɔɘɌɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɐɗɫ Ɏɝɑɡ ȸȽȶȾ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɌɡ 

1 ɔ 2. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȮɓɎɑɤɑəəɧɑ ɖɜɔɎɧɑ ɐɚɓɚɎɧɡ ɜɌɝɛɜɑɐɑ-

ɗɑəɔɕ ɐɗɫ Ɏɝɑɡ ɞɔɛɚɎ ɔɝɛɧɞɟɑɘɧɡ ɌɛɛɌɜɌɞɚɎ Ɏ 

ɜɑɒɔɘɌɡ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè ɔ çɏɚ-

ɗɚɎɌè ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ȼɔɝ. 3 ɔ ȼɔɝ. 4. ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȹɌ ɩɞɔɡ ɜɔɝɟəɖɌɡ Ɏɧɐɑɗɑəɧ ɛɟəɖɞɔ-

ɜɚɘ ɏɜɌəɔɢɧ ɓɚəɧ Ñ50 ɘɘ, ɓɌ ɛɜɑɐɑɗɌɘɔ ɖɚɞɚ-

ɜɚɕ ɎɖɗɌɐ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɔ əɑ ɘɚɒɑɞ 

ɍɧɞɨ ɟɣɞɑə ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɞɜɌɐɔɢɔɚəəɚɏɚ 

ɘɑɞɚɐɌ ɚɢɑəɖɔ ɐɚɓ əɌ ɚɝəɚɎɑ ɚɐəɚɏɚ ɠɌəɞɚɘɌ 

CTDI  ɔ ɐɚɓɔɘɑɞɜɌ ɝ ɔɚəɔɓɌɢɔɚəəɚɕ ɖɌɘɑɜɚɕ 

ɐɗɔəɚɕ 100 ɘɘ. ȳɌɘɑɞɔɘ, ɣɞɚ ɛɜɔ ɖɌɗɔɍɜɚɎɖɑ 

ȶȾ ɛɜɚɔɓɎɚɐɔɞɑɗɔ ɚɍɚɜɟɐɚɎɌəɔɫ ɔɝɛɚɗɨɓɟɪɞ 

ɞɜɌɐɔɢɔɚəəɟɪ ɘɑɞɚɐɔɖɟ, ɔ ɔɘɑəəɚ ɛɚ ɩɞɚɕ ɘɑ-

ɞɚɐɔɖɑ ɜɌɝɝɣɔɞɧɎɌɪɞɝɫ ɓəɌɣɑəɔɫ ɎɓɎɑɤɑəəɚɏɚ 

CTDI ɔ DLP, ɚɞɚɍɜɌɒɌɑɘɧɑ əɌ ɖɚəɝɚɗɔ ɛɜɔɍɚɜɌ.  

Ⱥɞəɚɤɑəɔɫ ɚɢɑəɚɖ ɎɓɎɑɤɑəəɚɏɚ CTDI ɛɜɔ ɟɣɑɞɑ 

ɛɚɗəɚɏɚ ɎɖɗɌɐɌ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ (Ɏɧɣɔɝ-

ɗɑəɔɔ ɔəɞɑɏɜɌɗɌ ɛɚɐ ɖɜɔɎɧɘɔ ɐɚɓɚɎɧɡ ɜɌɝɛɜɑ-

ɐɑɗɑəɔɕ) ɔ ɛɚɗɟɣɑəəɧɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɌ-

ɐɔɢɔɚəəɚɏɚ ɘɑɞɚɐɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 3.  

ȴɓ ɐɌəəɧɡ ɞɌɍɗɔɢɧ 3 ɝɗɑɐɟɑɞ, ɣɞɚ ɐɗɫ 64-

ɝɜɑɓɚɎɧɡ ɝɛɔɜɌɗɨəɧɡ ȶȾ ɞɚɗɨɖɚ əɑɐɚɟɣɑɞ ɎɖɗɌ-

ɐɌ ɜɌɝɝɑɫəəɚɏɚ Ɏ ɞɑɗɑ ɛɌɢɔɑəɞɌ ɔɓɗɟɣɑəɔɫ ɛɜɔ 

ɛɜɚɣɔɡ ɜɌɎəɧɡ ɟɝɗɚɎɔɫɡ, ɛɜɔɎɚɐɔɞ ɖ əɑɐɚɚɢɑə-

ɖɑ ɐɚɓɧ Ɏ ɝɜɑɐəɑɘ ɛɜɔɘɑɜəɚ əɌ 21% ɖɌɖ ɐɗɫ 

ɜɑɒɔɘɌ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè, ɞɌɖ ɔ 

ɐɗɫ ɜɑɒɔɘɌ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɚɗɚɎɌè.  

Ȯ ɞɌɍɗɔɢɑ 4 ɛɜɑɐɝɞɌɎɗɑəɧ ɚɢɑəɖɔ ɩɠ-

ɠɑɖɞɔɎəɧɡ ɐɚɓ, ɛɚɗɟɣɑəəɧɑ əɌ ɚɝəɚɎɑ ɘɑɞɚɐɌ, 

ɓɌɫɎɗɑəəɚɏɚ əɌɘɔ Ɏ ɖɌɣɑɝɞɎɑ ɩɞɌɗɚəəɚɏɚ, ɞɚ 

ɑɝɞɨ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɍəɞɜɚɛɚɘɚɜɠəɧɡ ɠɌə-

ɞɚɘɚɎ ɔ ȾȷȰ. ȻɜɔɎɑɐɑəəɧɑ Ɏ ɞɌɍɗɔɢɑ ɐɌəəɧɑ 

ɜɌɝɝɣɔɞɌəɧ ɝ ɟɣɑɞɚɘ ɎɓɎɑɤɔɎɌɪɥɔɡ ɖɚɩɠɠɔ-

ɢɔɑəɞɚɎ ɐɗɫ ɚɞɐɑɗɨəɧɡ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ, ɖɌɖ 

ɔɓ çɝɞɌɜɧɡè, ɞɌɖ ɔ ɔɓ çəɚɎɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ 

ȸȶȼȳ. ȴɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɚɢɑəɚɖ ɝɗɑɐɟɑɞ, ɣɞɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɔɓ çəɚɎɧɡè ɜɑ-

ɖɚɘɑəɐɌɢɔɕ ȸȶȼȳ ɛɜɔɎɚɐɔɞ ɖ ɟɎɑɗɔɣɑəɔɪ ɓəɌ-

ɣɑəɔɫ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ Ɏ ɝɜɑɐəɑɘ əɌ 14% ɐɗɫ 

ɜɑɒɔɘɌ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè ɔ Ɏ ɝɜɑɐəɑɘ ɛɜɔɘɑɜəɚ 

əɌ 30% ɐɗɫ ɜɑɒɔɘɌ ɔɝɝɗɑɐɚɎɌəɔɫ çɏɚɗɚɎɌè. Ƚ 

ɟɣɑɞɚɘ ɐɚɛɟɝɖɌ əɌ ɚɤɔɍɖɔ ɩɖɝɛɑɜɔɘɑəɞɌ, ɩɞɔ 

ɜɑɓɟɗɨɞɌɞɧ ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɚɢɑəɖɌɘɔ ɐɗɫ ɜɑɒɔ-

ɘɚɎ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè ɔ çɏɚɗɚɎɌè Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚ-

ɎɑɖɌ (7 % ɔ 19% ɝɚɚɞɎɑɞɝɞɎɑəəɚ), ɛɚɗɟɣɑəəɧɡ 

ɛɜɔ Ɍəɚɐəɚɘ əɌɛɜɫɒɑəɔɔ 120 ɖȮ ɐɗɫ ȶȾ 

Somatom Sensation ɘɑɞɚɐɚɘ ɘɌɞɑɘɌɞɔɣɑɝɖɚɏɚ 

ɘɚɐɑɗɔɜɚɎɌəɔɫ  Ɏ [9], ɏɐɑ ɩɞɚɞ ɘɑɞɚɐ ɎɧɍɜɌə Ɏ 

ɖɌɣɑɝɞɎɑ ɩɞɌɗɚəəɚɏɚ. Ȱɗɫ ɜɑɒɔɘɌ ȶȾ çɏɜɟɐəɌɫ 

ɖɗɑɞɖɌè ɔɘɑɑɞɝɫ ɛɚɗəɚɑ ɝɚɎɛɌɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɔ ɝ ɔəɠɚɜɘɌɢɔɑɕ, ɛɜɑɐɝɞɌɎɗɑəəɚɕ Ɏ 

[10], ɚɐəɌɖɚ Ɏ ɛɚɝɗɑɐəɑɕ ɜɌɍɚɞɑ  ɐɗɫ ɜɑɒɔɘɌ  

çɏɚɗɚɎɌè Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ ɛɜɔ ɝɚɛɚɝɞɌɎɔɘɚɕ 

ɢɔɠɜɑ Ɏ 39% ɟɖɌɓɧɎɌɑɞɝɫ əɌ ɟɎɑɗɔɣɑəɔɑ ɐɚɓɧ Ɏ 

ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ çɝɞɌɜɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ.  

ȮɧɎɚɐɧ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ Ɏ ɜɌɍɚɞɑ ɜɑɓɟɗɨɞɌɞɧ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɞɚɘ, ɣɞɚ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎ-

əɚɕ ɐɚɓɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɞɜɌɐɔɢɔɚəəɧɡ ɛɜɚ-

ɢɑɐɟɜ əɌ ɍɌɓɑ ɛɌɜɌɘɑɞɜɌ DLP ɐɗɫ 64-ɝɜɑɓɚɎɧɡ 

ɝɛɔɜɌɗɨəɧɡ ȶȾ ɝ ɚɞəɚɝɔɞɑɗɨəɚ ɤɔɜɚɖɚɕ ɖɚɗɗɔ-

ɘɌɢɔɑɕ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ (ɐɚ 40 ɘɘ) ɛɜɔɎɚ-

ɐɔɞ ɖ ɓɌɘɑɞəɚɕ (ɛɚɜɫɐɖɌ 21% Ɏ ɜɑɒɔɘɌɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ çɏɜɟɐəɌɫ ɖɗɑɞɖɌè ɔ çɏɚɗɚɎɌè Ɏɓɜɚɝɗɚɏɚ 

ɣɑɗɚɎɑɖɌ) əɑɐɚɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɕ ɐɚɓɧ. ȳɌ-

əɔɒɑəɔɑ ɚɢɑəɚɖ ɛɜɚɔɝɡɚɐɔɞ ɓɌ ɝɣɑɞ ɔɏəɚɜɔɜɚ-

ɎɌəɔɫ  ɝɚɝɞɌɎɗɫɪɥɑɕ ɜɌɝɝɑɫəəɚɏɚ Ɏ ɞɑɗɑ ɛɌɢɔ-

ɑəɞɌ ɔɓɗɟɣɑəɔɫ ɓɌ ɛɜɑɐɑɗɌɘɔ ɓɚəɧ Ñ50 ɘɘ Ɏɐɚɗɨ 

ɚɝɔ ɝɖɌəɔɜɚɎɌəɔɫ. ȻɜɌɖɞɔɣɑɝɖɔ ɛɚɗəɚɝɞɨɪ 

ȾɌɍɗɔɢɌ ʈ4.     ȻɌɜɌɘɑɞɜɧ ɝɦɑɘɖɔ Ɏ ɜɑɒɔɘɑ ȶȾ çɏɚɗɚɎɌè. 

ʊʠʧ  ʂʊ 

ʕʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ, ʤɿʚ 

ʈʝʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ çʛʨʫʜʥʘʷ ʢʣʝʪʢʘè ʈʝʞʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ çʛʦʣʦʚʘè 

ʄʂʈɿ ʇʫʙʣʠʢʘʮʠʠ 60 
ʄʂʈɿ ʇʫʙʣʠʢʘ-

ʮʠʠ 103 

ʄʂʈɿ ʇʫʙʣʠʢʘʮʠʠ 

60 

ʄʂʈɿ ʇʫʙʣʠʢʘʮʠʠ 

103 

Somatom Sen-

sation 64 
5,08 5,84 1,17 1,57 

Brilliance CT 

64 
5.91 6,65 2,73 3,40 

LightSpeed 

VCT  
6,53 7,61 3,02 3,92 

Aquilion 64 6,98 7,98 5,37 7,02 
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ɟɣɑɝɞɨ ɎɖɗɌɐ ɜɌɝɝɑɫəəɚɏɚ ɔɓɗɟɣɑəɔɫ ɐɗɫ 64-

ɝɜɑɓɚɎɧɡ ɝɛɔɜɌɗɨəɧɡ ȶȾ ɟɐɌɑɞɝɫ ɛɜɔ ɜɌɝɣɑɞɑ 

DLP əɌ ɚɝəɚɎɑ ɖɜɔɎɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɐɚɓɧ əɌ 

ɔəɞɑɜɎɌɗɑ Ñ200 ɘɘ ɚɞəɚɝɔɞɑɗɨəɚ ɢɑəɞɜɌ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɛɟɣɖɌ.  

ȾɌɖɒɑ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɚɫɎɗɑ-

əɔɑ çəɚɎɧɡè ɜɑɖɚɘɑəɐɌɢɔɕ ȸȶȼȳ, ɖɌɝɌɪɥɔɡɝɫ 

ɓəɌɣɑəɔɕ ɎɓɎɑɤɔɎɌɪɥɔɡ ɐɚɓɚɎɧɡ ɖɚɩɠɠɔɢɔ-

ɑəɞɚɎ ɐɗɫ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɞɖɌəɑɕ, əɑɘɔəɟ-

ɑɘɚ ɛɚɞɜɑɍɟɑɞ ɟɞɚɣəɑəɔɫ ɓəɌɣɑəɔɕ ɖɚɩɠɠɔɢɔ-

ɑəɞɚɎ ɛɑɜɑɝɣɑɞɌ DLP Ɏ ɩɠɠɑɖɞɔɎəɟɪ ɐɚɓɟ ɐɗɫ 

ɜɌɓɗɔɣəɧɡ ɞɔɛɚɎ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ, ɎɚɓɜɌɝɞəɧɡ, 

Ɍ, Ɏɚɓɘɚɒəɚ, ɔ ɏɑəɐɑɜəɧɡ ɏɜɟɛɛ. 
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȮȴȽȺɃȹȺ-ȹȴȲȹȱɃȱȷɊȽȾȹɇɁ 

ȽȿȽȾȬȮȺȮ Ȯ ȬȸȭȿȷȬȾȺȼȹȺȵ ȻȼȬȶȾȴȶȱ 
 

ȸɌəɌɖɚɎɌ ɋ.ȷ., ȰɑɜɏɔɗɑɎ Ȭ.Ȼ. 

 
ɐɌəəɚɕ ɝɞɌɞɨɑ ɛɜɔɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȼȾ) Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ (ȮȹɃȽ) ɛɌɢɔɑəɞɚɎ, ɚɍɜɌɞɔɎɤɔɡɝɫ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ ȸȼȾ Ɏ ɌɘɍɟɗɌɞɚɜəɧɡ ɟɝɗɚɎɔɫɡ. ȹɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ APERTO ɠɔɜɘɧ 

Hitachi c əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 0,4 Ⱦɗ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɚɕ ɖɌɞɟɤɖɔ ɚɍɝɗɑɐɚɎɌəɚ 288 ȮȹɃȽ ɟ 141 ɛɌɢɔɑəɞɌ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ 

ɛɚɗɟɣɑəɔɑ Ⱦ1-, Pd- ɔ Ⱦ2- ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ ɔ ɖɚɝɚ-

ɖɚɜɚəɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ Ɏ 197 (68%) ɝɟɝɞɌɎɌɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ Ɏɔɐɧ Ɏəɟɞɜɑəəɔɡ 

əɌɜɟɤɑəɔɕ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɛɜɑɚɍɗɌɐɌɗɌ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɍɑɓ ɜɑɛɚɓɔɢɔɔ.  

  
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ (ȮȹɃȽ), ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɍɑɓ ɜɑɛɚɓɔɢɔɔ. 

 

MAGNETIC RESONANSE IMAGING OF TEMPOROMANDIBULAR JOINTS IN  

OUT-PATIENT SETTING 

 

Manakova Ya.L., Dergilev A.P.  
 

his article analyzes the results of magnetic resonance imaging (MRI) of the tempor o-

mandibular joint (TMJ) patients referred for MRI in the outpatient setting. Two hu n-

dred eighty -eight temporomandibular joints of one hundre d forty -four patients were 

examined with the help of APERTO Hitachi MRI (magnetic field intensity 0,4TL and specia l-

ized coil). The study protocol included Ⱦ1-, Pd - and Ⱦ2-weighted images in slanting sagittal 

and coronary planes. All patients underwent functional evaluation. Examination in 197 

(68%) joints evaluated a various types of internal derangements, from which the disk di s-

placement without reduction were prevalent.  

 
Keywords: magnetic resonance imaging, temporomandibular joint, disk di s-

placement without reduction . 

 
 

ɪɐɔ ɜɌɓəɚɏɚ ɎɚɓɜɌɝɞɌ, ɛɚɗɌ ɔ ɝɚɢɔɌɗɨəɚ-

ɏɚ ɛɚɗɚɒɑəɔɫ ɝɣɔɞɌɪɞ ɎɌɒəɧɘɔ ɐɗɫ ɖɌ-

ɣɑɝɞɎɌ ɒɔɓəɔ ɜɌɓɗɔɣəɧɑ Ɍɝɛɑɖɞɧ ɝɞɚɘɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ ɓɐɚɜɚɎɨɫ, Ɏɗɔɫɪɥɔɑ əɌ ɠɔɓɔɣɑ-

ɝɖɚɑ ɔ ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɣɑɗɚɎɑɖɌ, Ɍ 

ɞɌɖɒɑ əɌ ɑɏɚ ɝɚɢɔɌɗɨəɚɑ ɍɗɌɏɚɛɚɗɟɣɔɑ. ȳɌɍɚɗɑ-

ɎɌəɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ 

(ȮȹɃȽ) ɛɜɔɣɔəɫɪɞ ɓəɌɣɔɞɑɗɨəɟɪ ɍɚɗɨ ɔ ɝɞɜɌ-

ɐɌəɔɫ, ɔɓɘɑəɫɪɞ ɜɌɢɔɚə ɛɔɞɌəɔɫ ɣɑɗɚɎɑɖɌ, ɑɏɚ 

ɜɑɣɨ, ɚɞɜɔɢɌɞɑɗɨəɚ Ɏɗɔɫɪɞ əɌ ɑɏɚ ɍɗɌɏɚɛɚɗɟɣɔɑ.  

ȱɥɑ Ɏ 1918 H.J. Prentiss Ɏ ɝɞɌɞɨɑ çA preliminary 

report upon the temporomandibular articulation 

in the human typeè ɛɜɑɐɛɚɗɚɒɔɗ, ɣɞɚ ɜɌɓɎɔɞɔɑ 

ɛɜɚɍɗɑɘ Ɏ ȮȹɃȽ ɓɌɣɌɝɞɟɪ ɚɍɟɝɗɚɎɗɑəɚ Ɏɞɚɜɔɣ-

əɚɕ Ɍɐɑəɞɔɑɕ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɖɜɌəɔɌɗɨəɚɕ ɐɔɝ-

ɗɚɖɌɢɔɑɕ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ  ɔ  Ɍɞɜɚɠɔɑɕ  ɝɟɝɞɌɎəɚɏɚ  ɐɔɝɖɌ  ɎɝɗɑɐɝɞɎɔɑ  

 

ɛɚɎɧɤɑəəɚɏɚ əɌ əɑɏɚ ɐɌɎɗɑəɔɫ [1]. 

Ȯ 1934 ɚɞɚɗɌɜɔəɏɚɗɚɏ J.B.Costen ɚɍɦɫɝ-

əɫɗ ɛɚɫɎɗɑəɔɑ ɍɚɗɔ Ɏ ɚɖɚɗɚɟɤəɚɕ ɚɍɗɌɝɞɔ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɑɕɝɫ ɓɎɚəɚɘ Ɏ ɟɤɌɡ, ɝəɔɒɑəɔɑɘ 

ɝɗɟɡɌ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑɘ, ɏɚɗɚɎəɚɕ ɍɚɗɨɪ ɔ ɍɚ-

ɗɨɪ ɛɜɔ ɒɑɎɌəɔɔ, ɟɞɜɌɞɚɕ ɍɚɖɚɎɧɡ ɓɟɍɚɎ ɝ ɛɚ-

ɝɗɑɐɟɪɥɔɘ Ɏɑɜɡəɑ-ɓɌɐəɔɘ ɝɘɑɥɑəɔɑɘ ɏɚɗɚɎɚɖ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɎɧɓɧɎɌɪɥɔɡ ɖɚɘɛɜɑɝɝɔɪ 

əɌɜɟɒəɚɏɚ ɝɗɟɡɚɎɚɏɚ ɛɜɚɡɚɐɌ ɔ ɝɚɝɟɐɔɝɞɚ-

əɑɜɎəɧɡ ɝɞɜɟɖɞɟɜ [2]. 

ȳɌ ɛɚɝɗɑɐɟɪɥɔɑ 8 ɐɑɝɫɞɔɗɑɞɔɕ ɛɜɚɍɗɑɘɌ 

ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ ɛɜɑɞɑɜɛɑɗɌ ɘəɚɒɑɝɞɎɚ ɖɚə-

ɢɑɛɞɟɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɘɔ əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ ɫɎɗɫɪɞɝɫ 

ɚɖɖɗɪɓɔɚəəɚ-ɌɜɞɔɖɟɗɫɢɔɚəəɌɫ ɔ ɘɔɚɏɑəəɌɫ 

ɞɑɚɜɔɔ ɎɚɓəɔɖəɚɎɑəɔɫ əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ 

ȮȹɃȽ. Ȼɚ ɘəɑəɔɪ ɛɜɔɎɑɜɒɑəɢɑɎ ɚɖɖɗɪɓɔɚəəɚ-

Ȯ 

T 

ȷ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

ȺȺȺ "ȴəɞɑɏɜɌɗɨəɌɫ 

ɘɑɐɔɢɔəɌ". 

ȯȭȺȿ ȮȻȺ ȹɚɎɚɝɔɍɔɜ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜ-

ɝɔɞɑɞ ȸȳ  ȼɀ. 

ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. 

ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ. 
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Ɍɜɞɔɖɟɗɫɢɔɚəəɚɕ ɞɑɚɜɔɔ, ɛɌɞɚɗɚɏɔɫ ɝɟɝɞɌɎɚɎ 

ɝɎɫɓɌəɌ ɝ ɩɖɝɢɑəɞɜɔɣəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ ɏɚɗɚ-

Ɏɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ əɔɒəɑɣɑɗɪɝɞəɧɡ ɫɘɖɌɡ, 

ɚɍɟɝɗɚɎɗɑəəɧɘ ɛɚɞɑɜɑɕ ɓɟɍɚɎ, ɔɡ ɛɚɎɧɤɑəəɚɕ 

ɝɞɔɜɌɑɘɚɝɞɨɪ, ɓɟɍɚɣɑɗɪɝɞəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɔ 

ɞ.ɐ. Ƚɞɚɜɚəəɔɖɔ ɘɔɚɏɑəəɚɕ ɞɑɚɜɔɔ ɝɣɔɞɌɪɞ, 

ɣɞɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ 

ɝɟɝɞɌɎɌ ɚɍɟɝɗɚɎɗɑəɚ ɝɘɑɥɑəɔɑɘ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ ɖɛɑɜɑɐɔ ɎɝɗɑɐɝɞɎɔɑ ɛɚɎɧɤɑəəɚɏɚ ɞɚəɟɝɌ 

ɗɌɞɑɜɌɗɨəɚɕ ɖɜɧɗɚɎɔɐəɚɕ ɘɧɤɢɧ ɝ ɛɚɝɗɑɐɟɪ-

ɥɑɕ ɐɔɝɖɚɚɜɐɔəɌɢɔɑɕ ɐɎɔɒɑəɔɕ ɐɔɝɖɌ ɔ ɏɚ-

ɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ȼɚ ɘəɑəɔɪ ɜɫɐɌ ɌɎɞɚ-

ɜɚɎ, ɘɑɡɌəɔɝɞɔɣɑɝɖɔɑ, ɚɜɔɑəɞɔɜɚɎɌəəɧɑ ɞɚɗɨɖɚ 

əɌ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ ɞɑɚɜɔɔ ɔ ɝɎɫ-

ɓɌəəɧɑ ɝ əɔɘɔ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ Ɏ Ɏɔɐɑ ɟɝɞɜɌəɑ-

əɔɫ ɝɞɜɟɖɞɟɜəɚɕ ɐɔɝɏɌɜɘɚəɔɔ ɔ ɖɚɜɜɑɖɞɔɜɟɪ-

ɥɑɕ ɞɑɜɌɛɔɔ Ɏ ɛɜɑɐɑɗɌɡ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɕ 

ɝɞɜɟɖɞɟɜɧ, ɫɎɗɫɪɞɝɫ Ɍəɞɔɩɞɔɚɗɚɏɔɣɑɝɖɔɘɔ [3]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɎɚɐɔɞɝɫ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɓəɚɚɍɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ 

ɔɓɟɣɌɑɞɝɫ Ɏɗɔɫəɔɑ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɞɌɞɟɝɌ 

əɌ ɛɝɔɡɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɔ ɝɚɘɌɞɔɣɑɝɖɚɑ ɓɐɚ-

ɜɚɎɨɑ ɣɑɗɚɎɑɖɌ ɔ ɐɑɘɚəɝɞɜɔɜɟɑɞɝɫ ɓɌɎɔɝɔɘɚɝɞɨ 

ɖɌɣɑɝɞɎɌ ɒɔɓəɔ ɚɞ ɝɚɝɞɚɫəɔɫ ɝɟɝɞɌɎɌ. 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɏɚ Ɏ ȬɎ-

ɝɞɜɌɗɔɔ Ɏ 2004-2006 ɏɚɐɌɡ ɝɜɑɐɔ 3954 ɣɑɗɚɎɑɖ 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 91 ɗɑɞ ȹɌɢɔɚəɌɗɨəɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ çNational Survey of Adult Oral Healthè 

ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ TMD-ɝɎɫɓɌəəɧɡ (Temporo-

mandibular dysfunction/disorder)  ɚɜɚɠɌɢɔɌɗɨ-

əɧɡ ɍɚɗɑɎɧɡ ɝɔɘɛɞɚɘɚɎ ɝɚɝɞɌɎɔɗɌ 10,1% [4]. 

Ȼɜɔ ɛɚɘɚɥɔ ɝɛɑɢɔɌɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɧɡ 

Ɍəɖɑɞ, ɓɌɛɚɗəɑəəɧɡ Ɏ 2009 ɏɚɐɟ 1103 ɝɞɟɐɑəɞɌ-

ɘɔ (827 ɒɑəɥɔə ɔ 276 ɘɟɒɣɔə) ɟəɔɎɑɜɝɔɞɑɞɌ Ɏ 

ȴɚɜɐɌəɔɔ, ɎɧɫɎɗɑəɚ, ɣɞɚ 68,6% ɚɛɜɚɤɑəəɧɡ 

(757 ɣɑɗɚɎɑɖ) ɔɘɑɪɞ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ, ɚɐɔə 

ɝɔɘɛɞɚɘ ɛɚɜɌɒɑəɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ 

ɝɟɝɞɌɎɚɎ [5]. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɟɏɗɟɍɗɑəəɧɡ ɐɔɝɛɌəɝɑɜ-

əɧɡ ɚɝɘɚɞɜɚɎ ɪəɚɤɑɕ ɔ ɐɑɎɟɤɑɖ Ɏ ɎɚɓɜɌɝɞɑ 16-

25 ɗɑɞ, ɚɍɟɣɌɪɥɔɡɝɫ Ɏ ȮȿȳɌɡ ɔ ɖɚɗɗɑɐɒɌɡ ɏ. 

ȸɚɝɖɎɧ Ɏ 2009 ɏɚɐɟ, ɛɌɞɚɗɚɏɔɫ ȮȹɃȽ ɎɧɫɎɗɑəɌ 

ɟ 12% ɝɞɟɐɑəɞɚɎ [6].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ G.-H.E Tjakkes et al,  

ɛɜɚɎɑɐɑəəɚɘ Ɏ ȹɔɐɑɜɗɌəɐɌɡ Ɏ 2010 ɏ. ɛɜɔ ɔɓɟ-

ɣɑəɔɔ ɝɞɑɛɑəɔ Ɏɗɔɫəɔɫ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɏɚ ɐɔɝɠɟəɖɢɔɑɕ ȮȹɃȽ, əɌ ɖɌɣɑɝɞɎɚ 

ɒɔɓəɔ (Health Related Quality of Life) 95 ɒɔɞɑɗɑɕ 

ȹɔɐɑɜɗɌəɐɚɎ (90 ɒɑəɥɔə ɔ 5 ɘɟɒɣɔə), ɐɚɖɌɓɌə 

ɍɚɗɑɑ əɔɓɖɔɕ ɟɜɚɎɑəɨ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɔ ɝɚɢɔ-

Ɍɗɨəɚ-ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɏɚ ɍɗɌɏɚɛɚɗɟɣɔɫ, ɣɑɘ Ɏ 

ɛɚɛɟɗɫɢɔɔ Ɏ ɢɑɗɚɘ [7].  

Ȼɜɔ ɔɓɟɣɑəɔɔ Ɏɗɔɫəɔɫ ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɓɐɚɜɚɎɨɫ əɌ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ (OHRQoL - 

Oral Health Related Quality of Life), ɛɜɚɎɑɐɑəəɚɘ 

Ɏ 2011ɏɚɐɟ ɝɜɑɐɔ 547 ɟɣɌɥɔɡɝɫ ɏɚɝɟɐɌɜɝɞɎɑə-

əɧɡ ɤɖɚɗ ȭɜɌɓɔɗɔɔ Ɏ ɎɚɓɜɌɝɞɑ 8-14 ɗɑɞ, ɛɚɖɌ-

ɓɌəɌ ɝɟɥɑɝɞɎɑəəɌɫ ɓɌɎɔɝɔɘɚɝɞɨ ɠɟəɖɢɔɚəɌɗɨ-

əɚɏɚ ɔ ɩɘɚɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɐɑɞɑɕ ɔ ɛɚɐ-

ɜɚɝɞɖɚɎ ɚɞ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ȮȹɃȽ [8]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɧɛɚɗəɑəəɚɘ Ɏ ȴɝɛɌ-

əɔɔ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɝɞɌɜɤɑ 65 ɗɑɞ 

ɍɑɓ ɖɚɏəɔɞɔɎəɧɡ əɌɜɟɤɑəɔɕ, əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ 

ɜɌɝɝɞɜɚɕɝɞɎ ɔ ɝɔɝɞɑɘəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, 42,7% 

ɔɘɑɗɔ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ, ɚɐɔə ɔɓ ɝɔɘɛɞɚɘɚɎ, 

ɝɎɫɓɌəəɧɡ ɝ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ ȮȹɃȽ. Ƚɜɑ-

ɐɔ əɔɡ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɝɔɘɛɞɚɘɧ 

ɘɧɤɑɣəɚɕ ɟɝɞɌɗɚɝɞɔ (26,6%), ɝɟɝɞɌɎəɧɑ ɤɟɘɧ 

(21,3%) ɔ ɍɚɗɔ (14,9%). Ȯ 48,9% ɝɗɟɣɌɑɎ ɎɧɫɎ-

ɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɠɟəɖɢɔɚ-

əɌɗɨəɧɘɔ ɚɏɜɌəɔɣɑəɔɫɘɔ Ɏ ɚɜɚɠɌɢɔɌɗɨəɚɕ ɐɑ-

ɫɞɑɗɨəɚɝɞɔ [9].  

Ȼɚ ɐɌəəɧɘ Guardia C.F. et al. ɐɚ 75% 

ɒɔɞɑɗɑɕ ȽɄȬ Ɏ ɞɑɣɑəɔɑ ɒɔɓəɔ ɔɝɛɧɞɧɎɌɑɞ 

ɛɜɚɍɗɑɘɧ ɝ ȮȹɃȽ, ɚɐəɌɖɚ ɞɚɗɨɖɚ ɟ 5-10% ɔɓ 

əɔɡ ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ ɓɌɍɚɗɑɎɌəɔɫ ɝɟɝɞɌɎɚɎ, 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɖɜɔɞɑɜɔɫɘ TMD (Temporo-

mandibular dysfunction/disorder) [10].  

ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɚ Ɏɧɝɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɓɌɍɚɗɑ-

ɎɌəɔɔ ȮȹɃȽ ɝɜɑɐɔ Ɏɓɜɚɝɗɧɡ ɒɑəɥɔə. Ȱɚ 

əɌɝɞɟɛɗɑəɔɫ ɛɚɗɚɎɚɕ ɓɜɑɗɚɝɞɔ ɏɑəɐɑɜəɧɑ ɜɌɓ-

ɗɔɣɔɫ əɑɝɟɥɑɝɞɎɑəəɧ, ɚɐəɌɖɚ ɘɑɡɌəɔɓɘ ɐɑɕ-

ɝɞɎɔɫ ɏɚɜɘɚəɌɗɨəɧɡ ɩɠɠɑɖɞɚɎ ɐɚ ɝɔɡ ɛɚɜ ɫɎɗɫ-

ɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɐɑɍɌɞɚɎ. ȼɫɐɚɘ ɌɎɞɚɜɚɎ ɎɧɝɖɌ-

ɓɧɎɌɑɞɝɫ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ əɑɛɚɝɜɑɐɝɞɎɑəəɚɘ 

Ɏɗɔɫəɔɔ ɩɝɞɜɚɏɑəɚɎ əɌ ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɝɔ-

əɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɑ ȮȹɃȽ ɘɚəɚɢɔɞɧ ɔ ɘɌɖ-

ɜɚɠɌɏɔ, ɜɑɏɟɗɔɜɟɪɥɔɑ ɛɜɚɐɟɖɢɔɪ ɢɔɞɚɖɔəɚɎ 

ɛɜɔ ɎɚɝɛɌɗɑəɔɔ [11].  

ȻɜɔɓəɌəɚ, ɣɞɚ ɜɚɗɨ ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ 

ɠɌɖɞɚɜɚɎ Ɏ əɌɣɌɗɑ ɔ ɞɑɣɑəɔɔ əɌɜɟɤɑəɔɫ ɠɟəɖ-

ɢɔɔ ȮȹɃȽ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɚɝəɚɎɚɛɚɗɌɏɌɪ-

ɥɔɡ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏɧɛɚɗəɑəəɚɘ Ɏ ȯɜɑɢɔɔ 

ɝɜɑɐɔ ɒɔɞɑɗɑɕ ɚɝɞɜɚɎɌ ȶɜɔɞ, ɛɚɖɌɓɌəɌ ɓɌɎɔɝɔ-

ɘɚɝɞɨ ɖɚɗɔɣɑɝɞɎɌ ɌɘɍɟɗɌɞɚɜəɧɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɚɗɚɎəɚɕ ɍɚɗɨɪ, ɏɚɗɚɎɚɖɜɟɒɑəɔɑɘ, ɤɟɘɚɘ Ɏ 

ɟɤɌɡ ɔ əɌɜɟɤɑəɔɑɘ ɠɟəɖɢɔɔ ȮȹɃȽ ɚɞ ɟɜɚɎəɫ 

ɝɚɢɔɌɗɨəɚ-ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɝɞɜɑɝɝɌ əɌ ɠɚəɑ 

Ɏəɟɞɜɑəəɑɏɚ ɠɔəɌəɝɚɎɚɏɚ ɖɜɔɓɔɝɌ [12].  

 ȭɔɚɛɝɔɡɚɝɚɢɔɚɗɚɏɔɣɑɝɖɌɫ ɘɚɐɑɗɨ ɜɌɓ-

Ɏɔɞɔɫ ɛɚɜɌɒɑəɔɕ ɝɟɝɞɌɎɌ, ɛɜɑɐɝɞɌɎɗɑəəɌɫ 

ɖɚɘɍɔəɌɢɔɑɕ ɍɔɚɗɚɏɔɣɑɝɖɔɡ, ɛɝɔɡɚɗɚɏɔɣɑɝɖɔɡ ɔ 

ɝɚɢɔɌɗɨəɧɡ ɠɌɖɞɚɜɚɎ, ɞɌɖɒɑ ɔɘɑɑɞ ɍɚɗɨɤɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɝɞɚɜɚəəɔɖɚɎ [3,13,14]. 

ȿ ɘɚɗɚɐɧɡ ɛɌɢɔɑəɞɚɎ ɘɟɒɝɖɚɏɚ ɛɚɗɌ 

ɚɝɚɍɑəəɚ ɌɖɞɟɌɗɨəɌ ɜɚɗɨ ɘɌɖɜɚ- ɔ ɘɔɖɜɚɞɜɌɎɘɧ 

Ɏ ɔəɔɢɔɔɜɚɎɌəɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ 

ȮȹɃȽ. Ȼɜɫɘɧɑ ɞɜɌɎɘɧ ɣɑɗɪɝɞɔ ɞɌɖɔɑ, ɖɌɖ ɟɐɌɜ 

Ɏ ɛɚɐɍɚɜɚɐɚɖ, ɟɐɌɜɧ ɛɚ ɣɑɗɪɝɞɔ ɔ ɗɔɢɟ, ɛɜɔɎɚ-

ɐɫɞ ɖ əɌɜɟɤɑəɔɪ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɝɞəɧɡ ɔ ɘɫɏ-

ɖɚɞɖɌəɧɡ ɝɞɜɟɖɞɟɜ ɝ ɝɚɛɟɞɝɞɎɟɪɥɔɘɔ Ɍɝɔɘ-

ɘɑɞɜɔɣəɧɘɔ ɝɚɖɜɌɥɑəɔɫɘɔ ɒɑɎɌɞɑɗɨəɧɡ 

ɘɧɤɢ. Ȼɚɝɗɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɞɜɌɎɘɧ Ɏ ɝɟ-

ɝɞɌɎɌɡ ɓɌɣɌɝɞɟɪ ɜɌɓɎɔɎɌɪɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔ 

ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ [15]. 

ȸɔɖɜɚɞɜɌɎɘɧ Ɏ Ɏɔɐɑ ɛɑɜɑəɌɛɜɫɒɑəɔɫ 

ɝɎɫɓɚɖ ɔ ɝɟɝɞɌɎəɚɕ ɖɌɛɝɟɗɧ ɛɜɔ ɤɔɜɚɖɚɘ ɚɞ-

ɖɜɧɞɔɔ ɜɞɌ, əɌɛɜɔɘɑɜ, Ɏɚ Ɏɜɑɘɫ ɓɑɎɚɞɧ, ɛɜɔɑ-

ɘɑ ɛɔɥɔ, ɗɔɍɚ Ɏɚ Ɏɜɑɘɫ ɐɗɔɞɑɗɨəɚɏɚ ɝɞɚɘɌɞɚɗɚ-
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ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔɗɔ ɔəɞɟɍɌɢɔɔ ɞɜɌɡɑɔ ɞɌɖɒɑ 

ɔəɔɢɔɔɜɟɪɞ ɠɚɜɘɔɜɚɎɌəɔɑ Ɏəɟɞɜɑəəɔɡ əɌɜɟ-

ɤɑəɔɕ Ɏ ɝɟɝɞɌɎɌɡ [3,10,14]. 

ȽɟɥɑɝɞɎɟɪɞ ɛɜɚɞɔɎɚɜɑɣɔɎɧɑ ɐɌəəɧɑ ɚ 

ɝɎɫɓɔ ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɝ ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ ɌɎɞɚɘɚɍɔɗɨəɚɕ ɞɜɌɎ-

ɘɚɕ, ɝɚɛɜɚɎɚɒɐɌɎɤɑɕɝɫ ɛɑɜɑɜɌɓɏɔɍɌəɔɑɘ ɤɑɔ 

(whiplash -òɡɗɧɝɞɚɎɌɫó ɞɜɌɎɘɌ) [16].  

ȺɍɥɑɔɓɎɑɝɞəɚ, ɝ ɘɚɘɑəɞɌ ɚɛɔɝɌəɔɫ Ɏ 

ɖɚəɢɑ XIX ɎɑɖɌ Ɍəɏɗɔɕɝɖɔɘ ɛɑɐɔɌɞɜɚɘ G.F. 

Still, ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ 

ȮȹɃȽ ɛɜɔ ɪɎɑəɔɗɨəɚɘ ɜɑɎɘɌɞɚɔɐəɚɘ Ɍɜɞɜɔɞɑ. 

ȺɐəɌɖɚ ɐɌəəɧɑ ɚ ɣɌɝɞɚɞɑ ɛɚɜɌɒɑəɔɫ ɝɟɝɞɌɎɚɎ 

ɛɜɔ ɜɑɎɘɌɞɚɔɐəɚɘ Ɍɜɞɜɔɞɑ ɟ Ɏɓɜɚɝɗɧɡ ɖɚɗɑɍ-

ɗɪɞɝɫ ɚɞ 1 ɐɚ 25% [17]. 

ȻɑɜɎɔɣəɧɑ, Ɏɞɚɜɔɣəɧɑ ɚɛɟɡɚɗɔ ɔ ɚɛɟɡɚ-

ɗɑɛɚɐɚɍəɧɑ ɓɌɍɚɗɑɎɌəɔɫ, ɔɝɡɚɐɫɥɔɑ ɔɓ ɖɚɝɞəɧɡ 

ɔ ɘɫɏɖɚɞɖɌəɧɡ ɝɞɜɟɖɞɟɜ ȮȹɃȽ, ɎɝɞɜɑɣɌɪɞɝɫ 

ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚ, ɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɚɛɔ-

ɝɌəɔɫ ɞɚɗɨɖɚ ɑɐɔəɔɣəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɛɟɍɗɔɖɌɢɔɕ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɑɜɎɔɣəɧɑ 

ɚɛɟɡɚɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɚɝɞɑɚɡɚəɐɜɚɘɌɘɔ, ɡɚə-

ɐɜɚɘɌɘɔ, ɏɔɏɌəɞɚɖɗɑɞɚɣəɧɘɔ ɚɛɟɡɚɗɫɘɔ 

[18,1 9,20]. ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ȮȹɃȽ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɚɓəɔɖɌɑɞ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɐɑəɚ-

ɖɌɜɢɔəɚɘɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɗɑɏɖɚɏɚ [21]. 

Ȼɜɔ ɔɓɟɣɑəɔɔ ɓɌɎɔɝɔɘɚɝɞɔ ɡɌɜɌɖɞɑɜɌ 

ɛɌɞɚɗɚɏɔɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ 

ɚɞ ɎɚɓɜɌɝɞɌ, ɝɜɑɐɔ 528 ɛɌɢɔɑəɞɚɎ Ɏ ȿəɔɎɑɜɝɔ-

ɞɑɞɑ Padova Ɏ ȴɞɌɗɔɔ, ɎɧɫɎɗɑəɚ, ɣɞɚ ɐɔɝɗɚɖɌ-

ɢɔɫ ɐɔɝɖɌ ɣɌɥɑ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ Ɏ ɘɚɗɚɐɚɘ 

ɎɚɓɜɌɝɞɑ, ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑ-

əɑəɔɫ - Ɏ ɝɞɌɜɤɑɘ ɎɚɓɜɌɝɞɑ, Ɍ ɘɧɤɑɣəɧɑ ɜɌɝ-

ɝɞɜɚɕɝɞɎɌ -  Ɏ ɏɜɟɛɛɑ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ [22]. 

Ȱɗɫ ɚɛɔɝɌəɔɫ ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ, ɝɎɫɓɌə-

əɚɕ ɝ əɑɞɜɌɎɘɌɞɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɘɫɏɖɚɞ-

ɖɌəəɧɡ ɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ, ɣɌɝɞɨ ɔəɚɝɞɜɌə-

əɧɡ ɔ ɚɞɑɣɑɝɞɎɑəəɧɡ ɌɎɞɚɜɚɎ ɝɣɔɞɌɑɞ ɍɚɗɑɑ 

ɛɜɌɎɔɗɨəɧɘ ɛɜɔɘɑəɫɞɨ ɞɑɜɘɔə "ɐɔɝɠɟəɖɢɔɫ" 

(dysfunction /disorder) [3 -10,13,22,24]. Ȱɜɟɏɔɑ 

ɌɎɞɚɜɧ ɔɝɛɚɗɨɓɟɪɞ ɞɑɜɘɔə "Ɏəɟɞɜɑəəɔɑ əɌɜɟ-

ɤɑəɔɫ" (internal derangement) [14,23]. 

ȰɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɐɔɝɠɟəɖɢɔɔ 

ȮȹɃȽ (RDC/TMD) ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɔ ɚɛɟɍɗɔ-

ɖɚɎɌəɧ Dworkin S.F., Le Resche L. Ɏ 1992 ɔ Ɏ 

ɛɚɝɗɑɐɟɪɥɑɘ ɛɑɜɑɎɑɐɑəɧ əɌ 19 ɫɓɧɖɚɎ [13]. ȴɡ 

ɎɌɗɔɐəɚɝɞɨ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

TMD ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ Ɏ ɟɏɗɟɍɗɑəəɚɘ ɔ ɜɌɓ-

əɚɝɞɚɜɚəəɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Truelove E.L et al., 

ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ɏ 2010 ɏɚɐɟ [24].  

ȺɍɥɑɛɜɔɓəɌəɚ, ɣɞɚ "ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜ-

ɞɚɘ" ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ ɫɎɗɫɑɞɝɫ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ) [14,23,25,26]. 

Ⱦɜɟɐəɚ ɛɑɜɑɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘɟɗɨɞɔɐɑɞɑɖ-

ɞɚɜəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȰȶȾ) ɝ 3D 

ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɘɑɡɌəɔɣɑɝɖɔɡ 

ɛɚɎɜɑɒɐɑəɔɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ [27]. Ȼɜɑɢɔɓɔ-

ɚəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔɓɘɑəɑəɔɕ ɖɚɝɞəɧɡ ɝɞɜɟɖ-

ɞɟɜ ɝɟɝɞɌɎɌ ɛɜɔ Ɏɞɚɜɔɣəɚɘ ɚɝɞɑɚɌɜɞɜɚɓɑ, ɚɍɦ-

ɑɘəɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏɜɚɒɐɑəəɧɡ ɔ ɛɜɔɚɍɜɑ-

ɞɑəəɧɡ ɐɑɠɚɜɘɌɢɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, 

ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɎɚɎɗɑɣɑəɔɫ ɖɚɝɞəɧɡ ɩɗɑɘɑəɞɚɎ 

ɝɟɝɞɌɎɌ ɛɜɔ ɚɛɟɡɚɗɫɡ ɩɠɠɑɖɞɔɎəɧ ɛɜɔ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɔ ȸȰȶȾ ɝ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ ɞɜɑɡɘɑɜəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ, Ɍ ɞɌɖɒɑ ɛɜɔ ɐɑəɞɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [27, 28].  

ɂɑɗɨ ɜɌɍɚɞɧ. 

ȴɓɟɣɑəɔɑ ɝɞɜɟɖɞɟɜɧ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ 

ȮȹɃȽ ɟ ɛɌɢɔɑəɞɚɎ, ɚɍɜɌɞɔɎɤɔɡɝɫ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ȸȼȾ Ɏ ɘɑɐɔɢɔəɝɖɔɕ ɢɑəɞɜ "ȴəɞɑɏɜɌɗɨəɌɫ 

ɘɑɐɔɢɔəɌ" ɛɚ əɌɛɜɌɎɗɑəɔɪ ɎɜɌɣɑɕ-

ɝɞɚɘɌɞɚɗɚɏɚɎ ɔ ɛɜɑɐɦɫɎɗɫɪɥɔɡ ɚɐəɚɞɔɛəɚɏɚ 

ɡɌɜɌɖɞɑɜɌ ɒɌɗɚɍɧ: ɜɌɓəɚɚɍɜɌɓəɧɑ ɍɚɗɑɎɧɑ 

ɚɥɟɥɑəɔɫ ɔ ɤɟɘɚɎɧɑ ɫɎɗɑəɔɫ Ɏ ɝɟɝɞɌɎɑ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɔɑ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚ-

ɝɞɔ ɚɏɜɌəɔɣɑəɔɑ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ.  

           ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

            Ƚ ɐɑɖɌɍɜɫ 2008 ɏ. ɛɚ ɚɖɞɫɍɜɨ 2012 ɏ. 

Ɏɧɛɚɗəɑəɚ 144 ȸȼȾ ȮȹɃȽ 141 ɛɌɢɔɑəɞɟ, ɔɓ əɔɡ 

ɟ 3 ɛɌɢɔɑəɞɚɖ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɐɔəɌ-

ɘɔɖɑ ɐɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ. ȿ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɚɍɝɗɑɐɚɎɌəɧ ɚɍɌ ɝɟɝɞɌɎɌ, ɞɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɔɓɟɣɑəɚ ɝɚɝɞɚɫəɔɑ 288 ȮȹɃȽ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ 112 (79,5%) ɒɑəɥɔə 

(ɐɔɌɛɌɓɚə ɚɞ 13 ɐɚ 72 ɗɑɞ, Ɏ ɝɜɑɐəɑɘ 31,4Ñ14,6 

ɗɑɞ) ɔ 29 (20,5%) ɘɟɒɣɔə (ɐɔɌɛɌɓɚə ɎɚɓɜɌɝɞɌ ɚɞ 

15 ɐɚ 65 ɗɑɞ, Ɏ ɝɜɑɐəɑɘ 36,9Ñ 15,5 ɗɑɞ), ɣɞɚ ɚɞ-

ɜɌɒɑəɚ əɌ ɜɔɝɟəɖɑ 1. 

ȸȼȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɞɚɘɚɏɜɌɠɑ APERTO 

ɛɜɚɔɓɎɚɐɝɞɎɌ ɠɔɜɘɧ Hitachi c əɌɛɜɫɒɑəəɚɝɞɨɪ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 0,4 Ⱦɗ ɔ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑ-

ɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɖɌɞɟɤɖɔ. Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɎɖɗɪɣɌɗ ɛɚɗɟɣɑəɔɑ Ⱦ1-, Pd- ɔ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ 

ɔ ɖɚɝɚ-ɖɚɜɚəɌɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɝ ɞɚɗɥɔəɚɕ 

ɝɜɑɓɌ 3 ɘɘ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ 

ɠɟəɖɢɔɚəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɎɖɗɪɣɌɪɥɑɑ 

ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɛɚɗɚɒɑəɔɫɡ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪ-

ɓɔɔ ɔ ɘɌɖɝɔɘɌɗɨəɚ Ɏɚɓɘɚɒəɚɏɚ ɚɞɎɑɐɑəɔɫ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ.          

 

ȼɔɝ. 1. ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ. 
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Ȱɗɫ ɠɔɖɝɌɢɔɔ ɛɚɗɚɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɘɑɒɣɑ-

ɗɪɝɞəɧɑ ɜɌɝɛɚɜɖɔ.  

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ ɚɢɑəɖɟ 

ɛɚɗɚɒɑəɔɫ ɐɔɝɖɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɏɚɗɚɎɖɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȾɌɖɒɑ əɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ Ɏ 

ɚɍɑɔɡ ɛɗɚɝɖɚɝɞɫɡ ɚɢɑəɔɎɌɗɔɝɨ ɠɚɜɘɌ, ɜɌɓɘɑɜɧ 

ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɑɑ ɛɚɗɚɒɑəɔɑ Ɏ əɔɒ-

əɑɣɑɗɪɝɞəɚɕ ɫɘɖɑ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ, ɝɞɜɟɖɞɟɜɌ 

ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ ɔ ɞɚɗɥɔəɌ ɖɚɜɞɔɖɌɗɨəɚɏɚ 

ɝɗɚɫ, Ɍ ɞɌɖɒɑ ɝɚɝɞɚɫəɔɑ ɗɌɞɑɜɌɗɨəɧɡ ɖɜɧɗɚ-

Ɏɔɐəɧɡ ɘɧɤɢ.  

Ȼɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ ɔɓɟɣɌɗɔɝɨ 

ɝɘɑɥɑəɔɑ ɏɚɗɚɎɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɟɝɞɌɎəɚ-

ɏɚ ɐɔɝɖɌ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ, ɢɑɗɚɝɞəɚɝɞɨ 

ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɝɎɫɓɚɖ ɔ ɝɞɜɟɖɞɟɜɌ ɍɔɗɌɘɔ-

əɌɜəɚɕ ɓɚəɧ. 

Ȯ 36 (25,5%) ɝɗɟɣɌɫɡ ɛɌɢɔɑəɞɧ ɔɘɑɗɔ ɜɑ-

ɓɟɗɨɞɌɞɧ ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ Ɏ Ɏɔɐɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘ, ɗɔ-

əɑɕəɧɡ ɞɚɘɚɏɜɌɘɘ ɔ ɜɑəɞɏɑəɚɏɜɌɘɘ ȮȹɃȽ ɛɚ 

ȻɌɜɘɌ.  

Ȯ ɛɚɝɗɑɐɟɪɥɑɘ 12 ɛɌɢɔɑəɞɌɘ ɐɗɫ ɟɞɚɣ-

əɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ ɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

(Ɏ ɝɗɟɣɌɫɡ ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ, ɜɑɎ-

ɘɌɞɚɔɐəɚɏɚ ɌɜɞɜɔɞɌ, ɜɑɞɜɚ- ɔɗɔ ɘɌɖɜɚɏəɌɞɔɔ, 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ) ɎɧɛɚɗəɑəɌ ȸȰȶȾ Ɏ 

ɐɜɟɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɏɚɜɚɐɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓ Ɏɚɤɑɐɤɔɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɚɎ 

ɒɌɗɚɍɧ əɌ ɓɌɞɜɟɐəɑəɔɑ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ 

ɛɜɑɐɦɫɎɗɫɗɔ 115 (81,5%), əɌ ɏɚɗɚɎəɧɑ ɍɚɗɔ -  

106 (75,1%), əɌ ɍɚɗɔ ɛɜɔ ɍɚɖɚɎɧɡ ɐɎɔɒɑəɔɫɡ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ - 82 (58,1%). ȼɌɓɗɔɣəɧɑ ɤɟɘɚ-

Ɏɧɑ ɫɎɗɑəɔɫ ɛɜɔ ɐɎɔɒɑəɔɫɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ 

Ɏɔɐɑ ɥɑɗɣɖɚɎ ɔ ɡɜɟɝɞɌ ɚɞɘɑɣɌɗɔ 92 (65,2%) ɔ 57 

(40,4%) ɛɌɢɔɑəɞɚɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɌəɌɘəɑɓɑ ɓɌɍɚɗɑɎɌəɔɫ 20 (14,1%) ɛɌ-

ɢɔɑəɞɚɎ ɟɖɌɓɧɎɌɗɔ əɌ ɞɜɌɎɘɟ, 27 (19,1%) -  əɌ 

ɓɌɍɚɗɑɎɌəɔɫ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɟɝɞɌɎɚɎ. ȿ 11 

ɛɌɢɔɑəɞɚɖ ɜɌəɑɑ ɍɧɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɐɔɝ-

ɛɗɌɓɔɔ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ. ȳɟɍəɧɑ ɜɫɐɧ 

ɍɧɗɔ ɝɚɡɜɌəɑəɧ ɟ 97 (68,8%) ɛɌɢɔɑəɞɚɎ, ɟ 42 

(29,8%) ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɌɝɨ ɎɞɚɜɔɣəɌɫ ɣɌ-

ɝɞɔɣəɌɫ Ɍɐɑəɞɔɫ ɔ 2 (1,4%) ɛɚɗɨɓɚɎɌɗɔɝɨ ɓɟɍ-

əɧɘɔ ɛɜɚɞɑɓɌɘɔ. ȬəɚɘɌɗɔɔ ɝɞɜɚɑəɔɫ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 51 (36,2%) 

ɛɌɢɔɑəɞɌ. ȽɎɫɓɨ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɔɗɔ ɔɡ 

ɟɝɟɏɟɍɗɑəɔɫ ɝ ɐɗɔɞɑɗɨəɧɘɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɘɔ 

ɘɌəɔɛɟɗɫɢɔɫɘɔ ɚɞɘɑɣɌɗɔ 10 (7,1%) ɛɌɢɔɑəɞɚɎ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɖɌɖ ɔ Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ ɜɌɍɚɞ, 

 

ȼɔɝ. 2. ȽɞɜɟɖɞɟɜɌ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ. 
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ȼɔɝ. 3. ɀɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ ɛɜɌɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Pd-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍ-

ɜɌɒɑəɔɫ.                                                                                                                                                             

Ȼɑɜɑɐəɑɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɝ ɜɑɛɚɓɔɢɔɑɕ. 
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ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚɑ ɛɜɑɚɍɗɌɐɌəɔɑ ɒɑə-

ɥɔə - 79,5% [9,11,22]. ȮɝɞɜɑɣɌɑɘɚɝɞɨ ɓɌɍɚɗɑɎɌ-

əɔɕ ȮȹɃȽ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɓɌɍɚɗɑɎɌəɔɕ ɐɜɟɏɔɡ ɝɟ-

ɝɞɌɎɚɎ Ɏ ɚɜɏɌəɔɓɘɑ ɣɑɗɚɎɑɖɌ, əɌɣɔəɌɑɞ ɟɎɑɗɔ-

ɣɔɎɌɞɨɝɫ əɌ 2-3-ɑɘ ɐɑɝɫɞɔɗɑɞɔɔ ɒɔɓəɔ, ɝ əɌɗɔ-

ɣɔɑɘ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɛɔɖɚɎ ɓɌɍɚɗɑɎɌ-

ɑɘɚɝɞɔ ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ  ɔ ɟ ɒɑəɥɔə 

[3,22,26].  

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞəɧɡ ɔ 

ɘɫɏɖɚɞɖɌəɧɡ ɩɗɑɘɑəɞɌɡ ȮȹɃȽ ɐɔɌɏəɚɝɞɔɜɚɎɌ-

əɧ Ɏ 213 ɝɟɝɞɌɎɌɡ. ȿ 57 ɛɌɢɔɑəɞɚɎ ɝɞɜɟɖɞɟɜəɧɑ 

əɌɜɟɤɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ Ɏ ɚɐəɚɘ ɝɟ-

ɝɞɌɎɑ, ɟ 7 ɛɌɢɔɑəɞɚɎ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

Ɏ ɝɟɝɞɌɎɌɡ əɌɕɐɑəɚ əɑ ɍɧɗɚ. ȭɔɗɌɞɑɜɌɗɨəɧɑ, 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ, Ɍɝɔɘɘɑɞ-

ɜɔɣəɧɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɜɔ ȸȼȾ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌəɧ ɟ 71 ɛɌɢɔɑəɞɌ. 

ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɔɘɑɑɞ ɠɚɜɘɟ ɐɎɚɫ-

ɖɚɎɚɏəɟɞɚɕ ɗɔəɓɧ, ɜɌɝɛɚɗɚɒɑəəɚɕ ɘɑɒɐɟ ɏɚ-

ɗɚɎɖɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɓɌɐəɔɘ ɝɖɌɞɚɘ ɝɟ-

ɝɞɌɎəɚɏɚ ɍɟɏɚɜɖɌ. ȶɜɔɞɑɜɔɑɘ ɛɜɌɎɔɗɨəɚɏɚ ɛɚ-

ɗɚɒɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɫɎɗɫɑɞɝɫ ɗɚɖɌɗɔɓɌ-

ɢɔɫ ɑɏɚ ɓɌɐəɑɏɚ ɖɜɌɫ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɏɚɗɚɎɖɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɚɓɔɢɔɔ "12 ɣɌɝɚɎ" ɟɝɗɚɎəɚ-

ɏɚ ɢɔɠɑɜɍɗɌɞɌ ɚɞəɚɝɔɞɑɗɨəɚ ɛɚɗəɚɕ ɚɖɜɟɒəɚ-

ɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ [14, 25]. Ȼɜɔ ɩɞɚɘ 

ɛɑɜɑɐəɔɕ ɖɜɌɕ ɐɔɝɖɌ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɘɑɒɐɟ ɏɚ-

ɗɚɎɖɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɓɌɐəɔɘ ɝɖɌɞɚɘ ɝɟ-

ɝɞɌɎəɚɏɚ ɍɟɏɚɜɖɌ. ȮɌɜɔɌɢɔɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɓɌɐ-

əɑɏɚ ɖɜɌɫ ɐɔɝɖɌ Ɏ ɛɜɑɐɑɗɌɡ "11-13 ɣɌɝɚɎ" ɐɚɛɟ-

ɝɞɔɘɧ ɔ əɑ ɫɎɗɫɪɞɝɫ ɛɜɔɓəɌɖɚɘ ɑɏɚ ɐɔɝɗɚɖɌ-

ɢɔɔ. ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɖɚɝɚ-ɖɚɜɚəɌɗɨəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɔɘɑɑɞ ɠɚɜɘɟ ɛɚɗɟ-

ɘɑɝɫɢɌ, ɜɌɝɛɚɗɌɏɌɪɥɑɏɚɝɫ əɌɐ ɝɟɝɞɌɎəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɨɪ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏɚɏəɟɞɚɕ 

ɝɞɚɜɚəɚɕ ɖəɔɓɟ [3,13,23]. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ Ɏ 

147 ɝɟɝɞɌɎɌɡ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ Ɏɑɜɡəɔɕ 

ɖɜɌɕ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗ-

ɝɫ ɟ Ɏɑɜɤɔəɧ ɝɟɝɞɌɎəɚɏɚ ɍɟɏɚɜɖɌ. Ȯ 104 ɝɟɝɞɌ-

ɎɌɡ ɚɛɜɑɐɑɗɫɗɚɝɨ ɚɏɜɌəɔɣɑəɔɑ ɛɚɐɎɔɒəɚɝɞɔ 

ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɌɫ ɛɜɔ ɚɞɖɜɧ-

ɎɌəɔɔ ɜɞɌ əɑ ɐɚɝɞɔɏɌɗɌ Ɏɑɜɤɔəɧ ɝɟɝɞɌɎəɚɏɚ 

ɍɟɏɚɜɖɌ ɔ ɗɚɖɌɗɔɓɚɎɌɗɌɝɨ ɟ ɑɏɚ ɓɌɐəɑɏɚ ɝɖɌɞɌ. Ȯ 

37 ɝɟɝɞɌɎɌɡ  ɎɧɫɎɗɑəɧ  ɛɜɔɓəɌɖɔ  ɏɔɛɑɜɘɚɍɔɗɨ- 

 

ȼɔɝ. 4,Ɍ 
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ȼɔɝ. 4. ɀɟəɖɢɔɚəɌɗɨəɌɫ ȸȼȾ ɗɑɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ.                                                                                                                                                                  

Ȼɑɜɑɐəɫɫ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɍɑɓ ɜɑɛɚɓɔɢɔɔ. ȹɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ ɓɌɐəɑɕ ɐɔɝɖɚ-Ɏɔɝɚɣəɚɕ 

ɝɎɫɓɖɔ. 

 

ȼɔɝ. 5. ȸȼȾ ɛɜɌɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ.           

Ȱɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, 

ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ ɗɌɞɑɜɌɗɨəɚɕ ɖɜɧɗɚɎɔɐəɚɕ 

ɘɧɤɢɧ. 
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əɚɝɞɔ -  ɏɚɗɚɎɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ ɘɌɖɝɔ-

ɘɌɗɨəɚɘ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ ɟ 

ɛɑɜɑɐəɑɏɚ ɝɖɌɞɌ ɝɟɝɞɌɎəɚɏɚ ɍɟɏɚɜɖɌ.  

ȹɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ Ɏ 103 ɝɟɝɞɌɎɌɡ ɓɌɐəɔɕ ɛɚɗɪɝ ɐɔɝɖɌ 

ɜɌɝɛɚɗɌɏɌɗɝɫ Ɏ ɐɔɌɛɌɓɚəɑ "11-13 ɣɌɝɚɎ".  

ȼɌɝɛɚɗɚɒɑəɔɑ ɛɑɜɑɐəɑɏɚ ɖɜɌɫ ɐɔɝɖɌ ɎɌ-

ɜɔɌɍɑɗɨəɚ ɔ ɓɌɎɔɝɔɞ əɑ ɞɚɗɨɖɚ ɚɞ ɝɞɑɛɑəɔ ɑɏɚ 

ɐɔɝɗɚɖɌɢɔɔ, əɚ ɔ ɚɞ ɜɌɓɘɑɜɚɎ ɐɔɝɖɌ ɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɑɏɚ ɐɑɠɚɜɘɌɢɔɔ. Ȯ 185 ɝɟɝɞɌɎɌɡ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ ɛɑɜɑɐəɑɑ ɝɘɑɥɑəɔɑ ɐɔɝɖɌ - ɑɏɚ ɓɌɐ-

əɔɕ ɛɚɗɪɝ ɜɌɝɛɚɗɌɏɌɗɝɫ Ɏ ɐɔɌɛɌɓɚəɑ "8-10 ɣɌ-

ɝɚɎ". ȳɌɐəɑɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɚ ɞɚɗɨɖɚ Ɏ ɚɐəɚɘ ɝɟɝɞɌɎɑ, ɞ.ɑ. ɓɌɐ-

əɔɕ ɛɚɗɪɝ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ Ɏ ɛɚɗɚɒɑəɔɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɛɚɖɚɫ ɗɚɖɌɗɔɓɚɎɌɗɝɫ əɌ "14 

ɣɌɝɌɡ". Ȼɑɜɑɐəɑɑ ɝɘɑɥɑəɔɑ ɐɔɝɖɌ Ɏ 57 ɝɟɝɞɌɎɌɡ 

ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɑɏɚ ɣɌɝɞɔɣəɧɘ ɘɑɐɔɌɗɨəɧɘ 

ɝɘɑɥɑəɔɑɘ, Ɏ 78 ɝɟɝɞɌɎɌɡ ɚɛɜɑɐɑɗɫɗɌɝɨ ɣɌ-

ɝɞɔɣəɌɫ ɗɌɞɑɜɌɗɨəɌɫ ɐɔɝɗɚɖɌɢɔɫ. Ȯ 12 ɝɗɟɣɌɫɡ 

ɘɧ əɌɍɗɪɐɌɗɔ ɔɓɚɗɔɜɚɎɌəəɟɪ ɗɌɞɑɜɌɗɨəɟɪ 

ɐɔɝɗɚɖɌɢɔɪ ɐɔɝɖɌ ɍɑɓ ɑɏɚ ɛɑɜɑɐəɑɏɚ ɝɘɑɥɑəɔɫ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Choi Y.S., et al. 2009 ɏ. ɛɜɔ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɘ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȸȼȾ ȮȹɃȽ Ɏ 

ɏɜɟɛɛɑ 1265 ɛɌɢɔɑəɞɚɎ ɚɛɔɝɌəɧ ɜɌɓəɚɚɍɜɌɓəɧɑ 

ɞɔɛɧ ɐɔɝɗɚɖɌɢɔɕ ɔ ɐɑɠɚɜɘɌɢɔɕ ɝɟɝɞɌɎəɧɡ 

ɐɔɝɖɚɎ ɝ ɚɞɣɑɞɗɔɎɧɘ ɜɌɓɗɔɣɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɐəɚɝɞɚɜɚəəɔɘ ɔ ɍɔ-

ɗɌɞɑɜɌɗɨəɧɘ ɛɚɜɌɒɑəɔɑɘ [26]. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȸȼȾ 

ɛɚɗəɌɫ ɜɑɛɚɓɔɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɎɧɫɎɗɑəɌ Ɏ 

57 ɝɟɝɞɌɎɌɡ: Ɏ ɝɚɝɞɚɫəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ 

ɐɔɝɖ əɌɡɚɐɔɗɝɫ Ɏ ɛɚɗɚɒɑəɔɔ ɛɑɜɑɐəɑɏɚ ɗɔɍɚ 

ɛɑɜɑɐəɑ-ɍɚɖɚɎɚɏɚ ɝɘɑɥɑəɔɫ, Ɍ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ 

ɜɞɌ ɢɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɐɔɝɖɌ ɜɌɝɛɚɗɌɏɌɗɌɝɨ 

ɘɑɒɐɟ ɏɚɗɚɎɖɚɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɟɝɞɌɎəɧɘ 

ɍɟɏɚɜɖɚɘ (ȼɔɝ. 3 (Ɍ, ɍ)).                             

Ȼɑɜɑɐəɫɫ ɐɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɝ 

ɜɑɛɚɓɔɢɔɑɕ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɧɫɎɗɫɗɌɝɨ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ əɑɎɛɜɌɎɗɫɑɘɧɘ ɝɘɑɥɑəɔɑɘ ɐɔɝɖɌ Ɏ 

ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɘ ɝɟɝɞɌɎɑ. Ȯ ɔɓɚɗɔɜɚɎɌəəɚɘ 

Ɏɔɐɑ ɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəɚ ɞɚɗɨɖɚ Ɏ 16 ɝɗɟɣɌɫɡ. ȹɌ ɛɜɚɞɫɒɑəɔɔ ɛɚ-

ɝɗɑɐəɔɡ ɐɑɝɫɞɔɗɑɞɔɕ Ɏ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ 

ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɍɚɞɧ, ɐɚɖɌɓɧɎɌɪɥɔɑ əɌɗɔɣɔɑ 

ɛɑɜɑɐəɑɏɚ ɝɘɑɥɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɝ ɜɑɛɚ-

ɓɔɢɔɑɕ ɟ Ɍɝɔɘɛɞɚɘəɧɡ ɎɚɗɚəɞɑɜɚɎ ɛɜɔɘɑɜəɚ Ɏ 

25% ɝɗɟɣɌɑɎ [29]. 

ȰɔɝɗɚɖɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɍɑɓ ɜɑɛɚ-

ɓɔɢɔɔ ɎɧɫɎɗɑəɌ Ɏ 129 ɝɟɝɞɌɎɌɡ (ȼɔɝ. 4 (Ɍ, ɍ)), 

 

ȼɔɝ. 6. ȸȼȾ ɗɑɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɖɚɜɚəɌɗɨəɌɫ 

ɛɗɚɝɖɚɝɞɨ, Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ.      

ȰɑɠɚɜɘɌɢɔɫ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖɜɌɑɎɧɑ 

ɚɝɞɑɚɠɔɞɧ, ɗɌɞɑɜɌɗɨəɚɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ. 

 

ȼɔɝ. 7,Ɍ 

 

ȼɔɝ. 7,ɍ 

ȼɔɝ. 7. ȸȼȾ ɗɑɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɖɚɜɚəɌɗɨəɌɫ  ɔ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ, Ⱦ2- ɔ Ⱦ1-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ.                                                                                                                                                                     

ȰɑɠɚɜɘɌɢɔɫ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɐɑɝɞɜɟɖɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ. 
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ɞ.ɑ. ɐɔɝɖ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ Ɏ ɛɑɜɑɐəɑɘ ɔɗɔ ɛɑ-

ɜɑɐəɑɍɚɖɚɎɚɘ (ɗɌɞɑɜɌɗɨəɚɘ ɔɗɔ ɘɑɐɔɌɗɨəɚɘ) 

ɛɚɗɚɒɑəɔɔ ɟ ɛɑɜɑɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɝɚɝɞɚɫəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖ-

ɖɗɪɓɔɔ ɔ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɘ ɚɞɎɑɐɑəɔɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ. ɉɞɔ ɔɓɘɑəɑəɔɫ ɚɍɟɝɗɚɎɗɑəɧ ɞɑɘ, ɣɞɚ 

ɓɌɐəɔɑ ɎəɟɞɜɔɝɟɝɞɌɎəɧɑ ɝɎɫɓɖɔ Ɏ ɝɔɗɟ ɘɑɡɌəɔ-

ɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɔɗɔ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ ɟɞɜɌɞɔɗɔ ɝɛɚɝɚɍəɚɝɞɨ ɎɚɓɎɜɌɥɌɞɨ 

ɐɔɝɖ ɖɓɌɐɔ, ɔ ɑɏɚ ɛɚɗɚɒɑəɔɑ ɜɑɏɟɗɔɜɚɎɌɗɚɝɨ 

ɞɚɗɨɖɚ Ɏɑɜɡəɑɕ ɏɚɗɚɎɖɚɕ ɗɌɞɑɜɌɗɨəɚɕ ɖɜɧɗɚ-

Ɏɔɐəɚɕ ɘɧɤɢɧ [3,14,25]. 

Ȯ 57 ɝɟɝɞɌɎɌɡ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɧ ɐɔɝɞɜɚ-

ɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɞɜɟɖɞɟɜɧ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ Ɏ Ɏɔɐɑ ɘɔɖɜɚɟɣɌɝɞɖɚɎ ɟɘɑɜɑəəɚ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ 

ɔɓɚɍɜɌɒɑəɔɫɡ (ȼɔɝ.5). ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑ-

əɔɫ ɍɔɗɌɘɔəɌɜəɚɕ ɓɚəɧ Ɏ Ɏɔɐɑ əɑɚɐəɚɜɚɐəɚɝɞɔ 

ɑɑ ɝɞɜɟɖɞɟɜɧ, ɟɘɑəɨɤɑəɔɫ ɗɔɍɚ ɟɎɑɗɔɣɑəɔɫ 

ɚɍɦɑɘɌ, əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɎəɟɞɜɔɝɟɝɞɌɎ-

əɧɡ ɝɎɫɓɚɖ ɎɧɫɎɗɑəɧ Ɏ 98 ɝɟɝɞɌɎɌɡ.  

ȽɔəɚɎɔɞ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏ 86 ɝɟɝɞɌ-

ɎɌɡ ð Ɏ ɚɐəɚɘ ɔɗɔ ɚɍɚɔɡ ɑɏɚ ɚɞɐɑɗɌɡ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɗɚɝɨ ɔɓɍɧɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɝɟɝɞɌɎəɚɕ 

ɒɔɐɖɚɝɞɔ Ɏ Ɏɔɐɑ ɝɟɍɝɞɜɌɞɌ ɝ ɏɔɛɑɜɔəɞɑəɝɔɎ-

əɧɘ əɌ Ⱦ2- ɔ Pd-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ 

ɝɔɏəɌɗɚɘ. Ȼɜɔ ɩɞɚɘ əɑɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ 

ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɝɔəɚɎɔɞɚɘ Ɏ 

ɞɜɔ ɜɌɓɌ ɣɌɥɑ, ɣɑɘ ɎɛɜɌɎɗɫɑɘɚɑ. 

ȿ 25 ɛɌɢɔɑəɞɚɖ ɝ ɜɌɓɗɔɣəɧɘɔ ɌəɚɘɌɗɔ-

ɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ 

ɏɔɛɚɛɗɌɓɔɫ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɌɫ 

ɝɚɛɜɚɎɚɒɐɌɗɌɝɨ ɜɌɓɗɔɣəɧɘɔ ɞɔɛɌɘɔ ɐɔɝɗɚɖɌ-

ɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ ɔ ɜɌəəɔɘ ɠɚɜɘɔɜɚɎɌəɔ-

ɑɘ ɚɝɞɑɚɌɜɞɜɚɓɌ Ɏ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚɘ ɝɟɝɞɌɎɑ. 

Ȱɗɔɞɑɗɨəɚ ɝɟɥɑɝɞɎɟɪɥɔɑ əɌɜɟɤɑəɔɫ 

ɍɔɚɘɑɡɌəɔɖɔ ɝɟɝɞɌɎɌ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɌɐɑɖɎɌɞ-

əɚɏɚ ɗɑɣɑəɔɫ ɛɜɔɎɚɐɫɞ ɖ ɜɌɓɎɔɞɔɪ Ɏɞɚɜɔɣəɚɏɚ 

ɚɝɞɑɚɌɜɞɜɚɓɌ, ɛɜɚɫɎɗɫɪɥɑɏɚɝɫ ɐɑɠɚɜɘɌɢɔɑɕ 

ɝɟɝɞɌɎəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɔ ɔɓɘɑəɑəɔɫɘɔ ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ (ɝɟɍ-

ɡɚəɐɜɌɗɨəɧɕ ɚɝɞɑɚɝɖɗɑɜɚɓ, ɖɔɝɞɚɎɔɐɌɫ ɛɑɜɑ-

ɝɞɜɚɕɖɌ, ɒɔɜɚɎɌɫ ɔəɎɚɗɪɢɔɫ) [10,22,23].  

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɗɚɖɌɗɔɓɚɎɌ-

ɗɔɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɚ ɛɑɜɑɐəɑ-Ɏɑɜɡəɑɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖɚɞɚɜɌɫ Ɏ 

əɌɔɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ əɑɝɑɞ ɠɟəɖɢɔɚəɌɗɨəɟɪ 

əɌɏɜɟɓɖɟ. ȶɜɚɘɑ ɞɚɏɚ, ɌəɌɗɚɏɔɣəɧɑ ɔɓɘɑəɑəɔɫ 

ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɎɧɫɎɗɫɪɞɝɫ Ɏ əɌɜɟɒəɚɘ ɚɞ-

ɐɑɗɑ ɝɟɝɞɌɎəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, ɏɐɑ ɎɝɗɑɐɝɞɎɔɑ ɝɘɑɥɑəɔɫ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ ɎɚɓəɔɖɌɑɞ ɗɚɖɌɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɘɑɡɌəɔ-

ɣɑɝɖɚɕ əɌɏɜɟɓɖɔ [27]. ȭɚɗɑɑ ɛɚɓɐəɔɘ ɛɜɔɓəɌɖɚɘ 

ɚɝɞɑɚɌɜɞɜɚɓɌ ɫɎɗɫɑɞɝɫ ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɏɚɗɚɎ-

ɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɟɛɗɚɥɑəɔɑ ɔɗɔ ɟɎɑɗɔɣɑəɔɑ 

ɝɟɝɞɌɎəɚɏɚ ɍɟɏɚɜɖɌ ɎɝɗɑɐɝɞɎɔɑ ɌɐɌɛɞɔɎəɚɏɚ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ. ȻɜɔɓəɌɖɔ Ɏɞɚɜɔɣəɚɏɚ ɚɝɞɑɚ-

ɌɜɞɜɚɓɌ ɎɧɫɎɗɑəɧ Ɏ 78 ɝɟɝɞɌɎɌɡ (ȼɔɝ. 6). 

ɀɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ ɗɌɞɑɜɌɗɨəɧɡ ɖɜɧ-

ɗɚɎɔɐəɧɡ ɘɧɤɢ (Ɏ əɌɔɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ Ɏɑɜɡ-

əɑɕ ɏɚɗɚɎɖɔ) Ɏ Ɏɔɐɑ ɗɔəɑɕəɧɡ ɟɣɌɝɞɖɚɎ ɝ ɏɔɛɚ-

ɔəɞɑəɝɔɎəɧɘ ɝɔɏəɌɗɚɘ əɌ Ⱦ1-, Ⱦ2- ɔ Pd-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɎɧɫɎɗɑəɧ Ɏ 64 ɝɟ-

ɝɞɌɎɌɡ (ȼɔɝ. 5).  

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ȮȹɃȽ ɟ 9 ɛɌɢɔɑəɞɚɎ ɝ 

ɜɑɎɘɌɞɚɔɐəɧɘ Ɍɜɞɜɔɞɚɘ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɚɜɌ-

ɒɑəɔɑ 12 ɝɟɝɞɌɎɚɎ: ɍɔɗɌɞɑɜɌɗɨəɚɑ Ɏ 3 ɝɗɟɣɌɫɡ ɔ 

ɚɐəɚɝɞɚɜɚəəɑɑ ɟ 6 ɛɌɢɔɑəɞɚɖ. Ȯ 3 ɝɟɝɞɌɎɌɡ əɌ 

Ⱦ1-, Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ Ɏ ɏɚɗɚɎɖɌɡ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɧɫɎɗɫɗɔɝɨ əɑɏɚɘɚɏɑəəɧɑ ɔɓ-

ɘɑəɑəɔɫ ȸȼ-ɝɔɏəɌɗɌ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɚɞɑɖɟ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ. Ȯ 5 ɏɚɗɚɎɖɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɚɞɣɑɞɗɔɎɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɟɍɖɚɜɞɔɖɌɗɨəɧɑ 

ɔ ɔəɞɜɌɚɝɝɌɗɨəɧɑ ɖɔɝɞɚɎɔɐəɧɑ ɚɍɜɌɓɚɎɌəɔɫ  

 

ȼɔɝ. 8,Ɍ 
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ȼɔɝ. 8.  ȸȼȾ ɛɜɌɎɚɏɚ ȮȹɃȽ. ȶɚɝɚ-ɖɚɜɚəɌɗɨəɌɫ ɔ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ, Ⱦ2-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ.                                                                                                                                                                       

ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɑɜɠɚɜɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, ɝɔəɚɎɔɞ, ɚɞɑɖ 

ɍɔɗɌɘɔəɌɜəɚɕ ɓɚəɧ. 
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ɜɌɓɘɑɜɌɘɔ ɚɞ 1 ɐɚ 3 ɘɘ. Ȯ 7 ɝɟɝɞɌɎɌɡ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌəɧ ɩɜɚɓɔɔ ɖɚɘɛɌɖɞəɚɏɚ ɖɚɝɞəɚɏɚ Ɏɑɥɑ-

ɝɞɎɌ Ɏ Ɏɔɐɑ əɑɜɚɎəɚɝɞɔ ɔ əɑɣɑɞɖɚɝɞɔ ɖɚəɞɟɜɌ 

ɝɟɝɞɌɎəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ. Ȯ 6 ɝɟɝɞɌɎɌɡ ɎɧɫɎɗɑəɚ ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɔ 

ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɚɎɑɜɡəɚɝɞəɚɏɚ ɚɝɞɑɚɗɔɓɌ, Ɏɝɗɑɐ-

ɝɞɎɔɑ ɖɚɞɚɜɚɏɚ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɏɚɗɚɎ-

ɖɌ ɛɜɔɚɍɜɑɞɌɗɌ ɠɚɜɘɟ "əɌɖɚəɑɣəɔɖɌ ɠɗɑɕɞɧ". 

ȴɓɘɑəɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ Ɏ Ɏɔɐɑ əɑɚɐəɚɜɚɐ-

əɚɝɞɔ ɝɞɜɟɖɞɟɜɧ, ɐɑɠɚɜɘɌɢɔɔ ɔ ɟɘɑəɨɤɑəɔɫ 

ɜɌɓɘɑɜɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɚɞɘɑɣɑəɧ əɌɘɔ 

Ɏ 9 ɝɟɝɞɌɎɌɡ. Ȯ 3 ɝɟɝɞɌɎɌɡ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɌ ɐɑ-

ɝɞɜɟɖɢɔɫ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ (ȼɔɝ. 7 (Ɍ, ɍ)). 

ȻɚɝɗɑɐɝɞɎɔɫ ɘɑɡɌəɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɕ 

ɝɟɝɞɌɎɌ ɎɧɫɎɗɑəɧ ɟ 5 ɛɌɢɔɑəɞɚɎ Ɏ 6 ɝɟɝɞɌɎɌɡ. 

ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɗɚɖɌɗɔɓɚɎɌɗɔɝɨ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɘɫɏɖɚɞɖɌəəɧɡ ɩɗɑɘɑəɞɌɡ ɝɟ-

ɝɞɌɎɌ Ɏ Ɏɔɐɑ ɐɑɠɚɜɘɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, 

ɚɞɑɖɌ ɍɔɗɌɘɔəɌɜəɚɕ ɓɚəɧ, ɝɔəɚɎɔɞɌ. Ȯ 2 ɝɟɝɞɌ-

ɎɌɡ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɌ ɛɑɜɠɚɜɌɢɔɫ ɝɟɝɞɌɎəɚɏɚ 

ɐɔɝɖɌ. ȰɑɠɚɜɘɌɢɔɫ ɏɚɗɚɎɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ 

əɌɗɔɣɔɑɘ ɐɑɠɑɖɞɚɎ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɎɧɫɎ-

ɗɑəɌ Ɏ 3 ɝɟɝɞɌɎɌɡ (ȼɔɝ. 8 (Ɍ, ɍ)).  

ȻɑɜɎɔɣəɧɑ ɔ Ɏɞɚɜɔɣəɧɑ ɚɛɟɡɚɗɔ ȮȹɃȽ 

ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ, ɔɡ ɐɔɌɏəɚɝɞɔɖɌ ɓɌ-

ɞɜɟɐəɑəɌ, ɞ.ɖ. ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ əɑɝɛɑɢɔ-

ɠɔɣəɌ ɔ ɔɐɑəɞɔɣəɌ ɞɌɖɚɎɚɕ ɛɜɔ Ɏəɟɞɜɑəəɔɡ 

əɌɜɟɤɑəɔɫɡ ȮȹɃȽ. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 

ɚɐəɚɕ ɛɌɢɔɑəɞɖɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɚɝɞɑɚɡɚə-

ɐɜɚɘɌ, ɖɚɞɚɜɌɫ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɍɧɗɌ Ɏɑɜɔɠɔ-

ɢɔɜɚɎɌəɌ ɛɜɔ ɟɝɛɑɤəɚɘ ɚɛɑɜɌɞɔɎəɚɘ ɗɑɣɑəɔɔ 

(ȼɔɝ. 9 (Ɍ, ɍ)). 

ȮɧɎɚɐɧ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɗɌɝɨ 

ȸȼȾ ȮȹɃȽ, ɛɜɑɚɍɗɌɐɌɗɔ ɒɑəɥɔəɧ (79,5%). 

ȽɞɜɟɖɞɟɜɌ ɎɧɫɎɗɑəəɧɡ ɛɜɔ ȸȼȾ ɔɓɘɑəɑəɔɕ ɝɚ-

ɚɞɎɑɞɝɞɎɟɑɞ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɜɌɓɗɔɣəɧɡ 

ɠɚɜɘ ɛɌɞɚɗɚɏɔɔ ɝɟɝɞɌɎɌ Ɏ ɛɚɛɟɗɫɢɔɔ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚ (44,7%) əɌɘɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɚɝɨ əɑ- 

ɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ, ɣɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ, əɌ əɌɤ Ɏɓɏɗɫɐ, əɑ ɞɚɗɨɖɚ ɍɚɗɨɤɔɘ 

ɖɚɗɔɣɑɝɞɎɚɘ ɛɌɢɔɑəɞɚɎ ɝ ɞɌɖɚɕ ɛɌɞɚɗɚɏɔɑɕ, əɚ 

ɎɧɜɌɒɑəəɚɝɞɨɪ ɖɗɔəɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɓɌ-

ɝɞɌɎɗɫɪɥɔɡ ɛɌɢɔɑəɞɚɎ ɚɍɜɌɥɌɞɨɝɫ ɖ ɎɜɌɣɟ. 
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ȺɝɞɑɚɡɚəɐɜɚɘɌ ɗɑɎɚɕ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 
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ȻȱȼȽȻȱȶȾȴȮɇ ȴȽȻȺȷɈȳȺȮȬȹȴɋ ȽɂȴȹȾȴȯȼȬɀȴȴ Ƚ 199TL-ɁȷȺȼȴȰȺȸ Ȯ  

ȴȹȰȴȶȬɂȴȴ ȴ ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȺȵ ȰȴȬȯȹȺȽȾȴȶȱ ȺȻȿɁȺȷȱȮɇɁ  

ȻȼȺɂȱȽȽȺȮ ȺȼȯȬȹȺȮ ȯȼȿȰȹȺȵ ȶȷȱȾȶȴ 
 

ȶɟɜɌɒɚɎ Ȭ. Ȼ., ȳɌɎɌɐɚɎɝɖɌɫ Ȯ. Ȱ., ȳɚɜɖɌɗɨɢɑɎ ȸ. Ȭ., ȶɔɗɔəɌ Ⱥ. Ɋ.,  

ȯɑɜɍɑɖ ȴ. ɉ., ȸɌɑɎɝɖɌɫ ȳ. Ȭ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɔɓɟɣɑəɔɑ ɛɑɜɝɛɑɖɞɔɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-

ɡɗɚɜɔɐɚɘ Ɏ ɔəɐɔɖɌɢɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝ-

ɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȻɌɢɔɑəɞɌɘ ɝ ɚɛɟɡɚɗɑɎɧɘɔ (n=34) ɔ əɑɝɛɑɢɔɠɔɣɑɝɖɔɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ (n=12) 

ɛɜɚɢɑɝɝɌɘɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɜɚɎɚɐɔɗɌɝɨ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ (49 

ɔɝɝɗɑɐɚɎɌəɔɕ).  

ȼɑɓɟɗɨɞɌɞɧ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌ-

ɞɑɗɨəɧɕ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɔəɐɔɖɌɢɔɔ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌ-

əɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝɚɝɞɌɎɔɗɔ 76,0%, 100,0%, 100,0%, 66,7% ɔ 83,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȰɔɠɠɑɜɑəɢɔɜɚɎɌəɔɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ 

ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɛɚ Ɏɑɗɔɣɔəɑ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ RI(relative)=RI+0,092(ER) 

ɛɜɔ ɛɚɜɚɏɚɎɚɘ ɓəɌɣɑəɔɔ RI(relative)=1,025. Ȯ ɔɞɚɏɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟ-

ɡɚɗɑɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝɚɝɞɌɎɔɗɔ 70,4%, 100,0%, 100,0%, 72,4% ɔ 83,3% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ. 

ȽɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ð ɛɑɜɝɛɑɖɞɔɎəɧɕ ɘɑɞɚɐ ɔəɐɔɖɌɢɔɔ ɚɛɟɡɚɗɑɎɧɡ 

ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɘɚɒɑɞ ɍɧɞɨ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɚɎɌə ɐɗɫ ɎɧɫɎɗɑəɔɫ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɜɌɓɘɑɜɌɘɔ ɍɚɗɑɑ 2-3 ɝɘ ɔ, ɚɝɚɍɑəəɚ, ɔɡ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɝ ɚɣɌɏɌ-

ɘɔ əɑɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ. 

  
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ, ɚɛɟɡɚɗɑɎɧɑ ɛɜɚɢɑɝɝɧ, 

ɔəɐɑɖɝ ɜɑɞɑəɢɔɔ, ɚɜɏɌəɧ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ. 

 

PROSPECTS OF 199TL-CHLORIDE SCINTIGRAPHY USE FOR IDENTIFICATION AND 

DIFFERENTIAL DIAGNOSTICS OF CHEST NEOPLASTIC PROCESSES 

 

Kurazhov A. P., Zavadovskaya V.D., Zorkaltsev M.A., Kilina O.Yu., Gerbek I.E. ,  

Mayevskaya Z.A.  
 

urpose: assessment of prospects for the use of 199 Tl-chloride scintigraphy for indic a-

tion and differential diagnostics of chest neoplastic processes.  

Material and meth ods. Patients with chest tumors (n=34) and inflammations (n=12) 

were underwent 199 Tl-chloride scintigraphy (49 studies).  

Results.  

Sensitivity, specificity, positive and negative predictive values, and accuracy in no n-

specific indication of the tumors were 76.0%, 100.0%, 100.0%, 66.7%, and 83.8%, respe c-

tively. Differentiation between the chest tumors and inflammatory processes was pe r formed 

using relative retention index RI(relative)=RI+0.092(ER) and cut -off value RI(relative)=1.025. 

In conclusion, sensitivi ty, specificity, positive, negative predictive value, and accuracy 199Tl -

chloride scintigraphy in diagnostics of the chest tumors were 70.4%, 100.0%, 100.0%, 

72.4%, and 83.3%, respectively.  

Conclusion.  
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  199 Tl-chloride scintigraphy is a perspective method of chest malignancy identific ation 

and could be used successfully for detection of tumors with the size of more than 2 -3 cm, 

especially for differention from foci of nonspecific inflammations.  

 
Keywords: 199 Tl-chloride scintigraphy, neoplastic processes, r etention index, 

chest, diagnostic efficiency.  
 

 

əɐɔɖɌɢɔɫ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ (Ⱥȯȶ), əɑɎɓɔɜɌɫ əɌ Ɍɖ-

ɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ əɚ-

Ɏɧɡ ɘɑɞɚɐɚɎ ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɔɓɎɑɝɞəɟɪ ɘɑɐɔɖɚ-ɝɚɢɔɌɗɨəɟɪ 

ɛɜɚɍɗɑɘɟ. ȱɑ ɚɝɚɍɌɫ ɚɝɞɜɚɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ, ɝ 

ɚɐəɚɕ ɝɞɚɜɚəɧ, ɤɔɜɚɖɚɕ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨɪ 

ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɗɑɏɖɔɡ ɔ ɝɜɑɐɚɝɞɑ-

əɔɫ, Ɍ ɝ ɐɜɟɏɚɕ ð ɝɔɗɨəɚɕ ɓɌɎɔɝɔɘɚɝɞɨɪ ɜɑɓɟɗɨ-

ɞɌɞɚɎ ɗɑɣɑəɔɫ ɚɞ ɝɞɌɐɔɔ, əɌ ɖɚɞɚɜɚɕ ɎɧɫɎɗɑəɚ 

ɚɛɟɡɚɗɑɎɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ.  

Ȱɗɫ ɜɑɤɑəɔɫ ɩɞɔɡ ɛɜɚɍɗɑɘ Ɏ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɘɑɐɔɢɔəɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɘɑɞɚɐɧ ɘɑɐɔɢɔə-

ɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɚɕ ɔ ɛɜɚɝɞɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɑɡəɚɗɚɏɔɑɕ. ȺɐəɌɖɚ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɎɧɝɚɖɌɫ ɜɌɓɜɑɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɔ 

ɝɟɘɘɌɢɔɚəəɧɕ ɩɠɠɑɖɞ, ɛɜɔɝɟɥɔɑ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ, əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɪɞ ɎɧɫɎɗɫɞɨ ɚɛɟɡɚɗɑ-

Ɏɧɑ ɛɜɚɢɑɝɝɧ Ⱥȯȶ ɩɠɠɑɖɞɔɎəɚ ɔ ɝɎɚɑɎɜɑɘɑə-

əɚ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɛɚɓɎɚɗɫ-

ɑɞ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɝɔɞɨ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ ɔ ɝɜɑɐɚɝɞɑəɔɫ, ɫɎɗɫɫɝɨ əɌ 

ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ. Ȯ ɣɌɝɞəɚɝɞɔ, ȶȾ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɖɌɖ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɑɜɎɔɣəɧɡ 

ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ, ɞɌɖ ɔ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ 

ɔɡ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ, ɛɜɚɜɌɝɞɌəɔɫ ɝɘɑɒəɧɡ 

ɚɜɏɌəɚɎ, ɝɞɌɐɔɜɚɎɌəɔɫ ɔ ɚɢɑəɖɔ ɜɌɐɔɖɌɗɨəɚ-

ɝɞɔ, ɍɗɔɒɌɕɤɔɡ  ɔ ɚɞɐɌɗɑəəɧɡ  ɜɑɓɟɗɨɞɌɞɚɎ  ɗɑ- 

 

 

ɣɑəɔɫ [1, 2]. Ȯəɑɐɜɑəɔɑ Ɏ ȶȾ-ɐɔɌɏəɚɝɞɔɖɟ ɘɑɞɚ-

ɐɔɖ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɔɗɚ 

ɟɝɛɑɤəɚ ɚɛɜɑɐɑɗɫɞɨ ɚɞɐɑɗɨəɧɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔ-

ɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɑɕ, ɚɝɚɍɑəəɚ ɔə-

ɞɑəɝɔɎəɚɝɞɨ ɔ ɞɔɛ ɚɛɟɡɚɗɑɎɚɏɚ ɖɜɚɎɚɞɚɖɌ [1, 3-

5]. ɉɞɚ ɝɐɑɗɌɗɚ Ɏɚɓɘɚɒəɧɘ əɑ ɞɚɗɨɖɚ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɑɚɛɗɌɓɘ ɝ ɎɚɝɛɌɗɑ-

əɔɑɘ, əɚ ɔ əɑɖɚɞɚɜɧɡ ɚɛɟɡɚɗɑɕ ɐɜɟɏ ɝ ɐɜɟɏɚɘ 

[1]. ȺɐəɌɖɚ ɞɌɖɒɑ ɝɚɚɍɥɌɑɞɝɫ ɚ əɑɐɚɝɞɌɞɚɣəɧɡ 

Ɏɚɓɘɚɒəɚɝɞɫɡ ȶȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɝɞɌɐɔɔ əɑɖɚ-

ɞɚɜɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ⱥȯȶ, əɌɛɜɔɘɑɜ, ɜɌɖɌ 

ɗɑɏɖɚɏɚ [1]. Ȭ ɛɚ ɐɌəəɧɘ McLoud et al. [6] ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȶȾ Ɏ ɟɝɞɌəɚɎ-

ɗɑəɔɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɛɟ-

ɡɚɗɑɕ Ɏɚ Ɏəɟɞɜɔɏɜɟɐəɧɑ ɗɔɘɠɚɟɓɗɧ ɝɚɝɞɌɎɗɫɑɞ 

Ɏɝɑɏɚ 62% ɔ 64% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȻɜɔəɢɔɛɔɌɗɨəɚ ɐɜɟɏɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɛɚɐɡɚɐ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɑ ɚɝ-

əɚɎɌəɧ əɌ ɝɛɚɝɚɍəɚɝɞɔ  ɞɟɘɚɜɚɞɜɚɛəɧɡ  ɜɌɐɔɚ- 

ɠɌɜɘɌɢɑɎɞɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɚɎ (ȼɀȻ) ɚɞɜɌɒɌɞɨ  

əɌɗɔɣɔɑ ɔ ɌɖɞɔɎəɚɝɞɨ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ. Ƚ 

ɛɚɫɎɗɑəɔɑɘ ȺɉȶȾ- ɔ ȻɉȾ-ɞɑɡəɚɗɚɏɔɕ ɝɞɌɗɌ 

Ɏɚɓɘɚɒəɚɕ ɩɠɠɑɖɞɔɎəɌɫ ɘɑɞɌɍɚɗɔɣɑɝɖɌɫ Ɏɔɓɟ-

ɌɗɔɓɌɢɔɫ əɑɚɛɗɌɓɘ Ⱥȯȶ [7, 8]. Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚ-

əɧ, əɑɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ 

ɜɌɓɜɑɤɑəɔɑ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɑɞɚɐɔɖ əɑ ɎɝɑɏɐɌ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɚəɖɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ əɌ 

ɑɏɚ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɎɎɔɐɟ ɘɌɗɧɡ ɜɌɓɘɑɜɚɎ ɚɛɟ-

ɡɚɗɔ, Ɍ ɎɧɫɎɗɑəəɧɘ ɔɓɘɑəɑəɔɫɘ əɌɕɞɔ ɞɚɣəɧɕ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɩɖɎɔɎɌɗɑəɞ. ȼɑɤɔɞɨ ɐɌəəɟɪ 

ɛɜɚɍɗɑɘɟ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɑ çɏɔɍɜɔɐəɧɡè 

ɞɑɡəɚɗɚɏɔɕ,   ɚɝəɚɎɌəəɧɡ  əɌ  ɝɚɎɘɑɥɑəɔɔ  ɐɔɌ- 

ȴ 

ȾɌɍɗɔɢɌ ʈ1.    ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɞɔɛɧ ɚɛɟɡɚɗɑɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɞɔɛ ɚɛɟɡɚɗɔ Ⱥȯȶ 
ȻɑɜɎɔɣəɌɫ 

ɚɛɟɡɚɗɨ 
ȸɑɞɌɝɞɌɓɧ 

ȳɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ 

ȼɌɖ ɗɑɏɖɚɏɚ (ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ) 5 1 

ȼɌɖ ɗɑɏɖɚɏɚ (ɌɐɑəɚɖɌɜɢɔəɚɘɌ) 4 1 

ȷɔɘɠɚɏɜɌəɟɗɑɘɌɞɚɓ, ɎɌɜɔɌəɞ əɚɐɟɗɫɜəɚɏɚ ɝɖɗɑɜɚɓɌ 5 ð 

ȷɔɘɠɚɏɜɌəɟɗɑɘɌɞɚɓ, ɝɘɑɤɌəəɚ-ɖɗɑɞɚɣəɧɕ ɎɌɜɔɌəɞ 1 ð 

ȾɔɘɚɘɌ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ 1 ð 

ȹɑɎɜɔəɚɘɌ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ 1 ð 

Ȯ-ɖɜɟɛəɚɖɗɑɞɚɣəɌɫ ɗɔɘɠɚɘɌ 1 ð 

ȺɝɞɑɚɝɌɜɖɚɘɌ G3 ð 2 

ɁɚəɐɜɚɝɌɜɖɚɘɌ G3 ð 1 

ȯɑɘɌəɏɔɚɛɑɜɔɢɔɞɚɘɌ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ G2 ð 1 

ȰɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ 

ȾɔɘɚɘɌ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ 1 ɡ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɏəɚɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ, ɛɚɗɟɣɑəəɧɡ ɝ ɛɚ-

ɘɚɥɨɪ ȶȾ ɔ ȺɉȶȾ ɔɗɔ ȻɉȾ [7-9]. ȺɐəɌɖɚ ɛɚɎɧ-

ɝɔɎ ɞɌɖɔɘ ɛɟɞɑɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔəɐɔɖɌɢɔɔ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ⱥȯȶ, ɐɌɗɑɖɚ əɑ ɎɝɑɏɐɌ ɚɍɑɝɛɑ-

ɣɔɎɌɑɞɝɫ ɎɧɝɚɖɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔɡ ɐɔɌɏəɚ-

ɝɞɔɖɔ. Ȯ ɣɌɝɞəɚɝɞɔ, ɩɞɚ ɝɎɫɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ 

ɔɓɍɔɜɌɞɑɗɨəɚɝɞɔ əɌɖɚɛɗɑəɔɫ 18-

ɠɞɚɜɐɑɓɚɖɝɔɏɗɪɖɚɓɧ (18ɀȰȯ), əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ ȼɀȻ ɐɗɫ ȻɉȾ, Ɏ ɚɛɟɡɚɗɑɎɧɡ ɚɣɌ-

ɏɌɡ, ɣɞɚ əɑ ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɔɡ ɚɞ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ [9]. ɉɞɚ ɛɚɝɗɟɒɔɗɚ ɞɚɗɣɖɚɘ ɖ 

ɝɚɓɐɌəɔɪ əɚɎɧɡ ɩɠɠɑɖɞɔɎəɧɡ, əɚ ɍɚɗɑɑ ɐɚɜɚ-

ɏɔɡ ɔ ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ȼɀȻ ɐɗɫ ɔəɐɔ-

ɖɌɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ, ɞɌɖɔɡ ɖɌɖ 2-[18F]ɠɞɚɜ-

L-ɞɔɜɚɓɔə [10], o-(2-[18F]ɠɞɚɜɩɞɔɗ)-l-ɞɔɜɚɓɔə 

[11], 18F-ɡɚɗɔə [12], 11Ƚ-ɡɚɗɔə, 11Ƚ-ɘɑɞɔɚəɔə, 

[13], 3'-[18F]ɠɞɚɜ-3'-ɐɑɓɚɖɝɔɞɔɘɔɐɔə [7, 11], 5-

(2-[18F]ɠɞɚɜɩɞɚɖɝɔ)ɞɜɔɛɞɚɠɌə [14], ɣɞɚ ɑɥɑ ɍɚ-

ɗɑɑ ɝɟɓɔɗɚ ɐɚɝɞɟɛ ɖ ȻɉȾ.  

Ȱɜɟɏɔɘ ɛɟɞɑɘ ɛɚɎɧɤɑəɔɫ ɝɛɑɢɔɠɔɣəɚ-

ɝɞɔ ɘɑɞɚɐɚɎ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

əɑɚɛɗɌɓɘ Ⱥȯȶ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɜɑɢɑɛ-

ɞɚɜəɧɡ ȼɀȻ [15], ɖɚɞɚɜɧɑ, ɚɐəɌɖɚ, Ɏ ɝɔɗɟ Ɏɧɝɚ-

ɖɚɕ ɝɑɍɑɝɞɚɔɘɚɝɞɔ ɛɜɚɔɓɎɚɐɝɞɎɌ əɑɐɚɝɞɟɛəɧ 

ɐɗɫ ɤɔɜɚɖɚɏɚ ɖɚəɞɔəɏɑəɞɌ ɍɚɗɨəɧɡ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɠɔɗɫ Ɏ ȼɚɝɝɔɔ. Ȼɚɩɞɚɘɟ ɛɜɑɐɝɞɌɎɗɫɑɞ-

ɝɫ ɚɛɜɌɎɐɌəəɧɘ ɐɌɗɨəɑɕɤɔɕ ɛɚɔɝɖ ɍɚɗɑɑ ɛɜɚ-

ɝɞɧɡ ɌɗɨɞɑɜəɌɞɔɎəɧɡ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɘɑɞɚɐɔɖ 

ɐɔɌɏəɚɝɞɔɖɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ.  

Ƚ ɢɑɗɨɪ ɔəɐɔɖɌɢɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɗɑɏɖɔɡ ɔ 

ɝɜɑɐɚɝɞɑəɔɫ ɓɌ ɜɟɍɑɒɚɘ ɔɝɛɚɗɨɓɟɑɞɝɫ əɑɝɛɑɢɔ-

ɠɔɣɑɝɖɔɕ ɞɟɘɚɜɚɞɜɚɛəɧɕ ȼɀȻ ð 201 Tl-ɡɗɚɜɔɐ 

[16]. ȹɌɤɔ ɛɜɑɐɧɐɟɥɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ 

Ɏɧɝɚɖɔɕ ɛɚɞɑəɢɔɌɗ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-

ɡɗɚɜɔɐɚɘ, ɌəɌɗɚɏɚɘ ɓɌɜɟɍɑɒəɚɏɚ 201 Tl-ɡɗɚɜɔɐɌ, 

Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌ-

ɞɌ [17]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɌɖɞɟɌɗɨəɚ ɔɓɟɣɑəɔɑ ɛɑɜ-

ɝɛɑɖɞɔɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ 199 Tl-ɡɗɚɜɔɐɌ ɐɗɫ ɔəɐɔ-

ɖɌɢɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟ-

ɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɗɑɏɖɔɡ ɔ ɝɜɑɐɚɝɞɑəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɔɓɟɣɑəɔɑ ɛɑɜɝɛɑɖ-

ɞɔɎ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-

ɡɗɚɜɔɐɚɘ Ɏ ɔəɐɔɖɌɢɔɔ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȽɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏɧɛɚɗ-

əɫɗɌɝɨ 34 ɛɌɢɔɑəɞɌɘ (14 ɘɟɒɣɔəɌɘ, 20 ɒɑə-

ɥɔəɌɘ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 44,4Ñ25,0 ɗɑɞ), ɖɚɞɚ-

ɜɧɘ ɔɝɝɗɑɐɚɎɌɗɚɝɨ 37 ɚɍɗɌɝɞɑɕ ɛɜɑɐɛɚɗɌɏɌɑɘɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ⱥȯȶ. ȴɓ əɔɡ ɟ 31 ɍɚɗɨəɚɏɚ 

ɛɜɑɐɛɚɗɌɏɌɗɌɝɨ ɚɐəɌ ɗɚɖɌɗɔɓɌɢɔɫ əɑɚɛɗɌɓɘ, ɟ 3 

ð ɐɎɑ. ȹɌɗɔɣɔɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ⱥȯȶ ɛɚɐɞɎɑɜ-

ɒɐɑəɚ Ɏ 25 (67,6%) ɝɗɟɣɌɫɡ, ɚɞɎɑɜɏəɟɞɚ Ɏ 

ɚɝɞɌɗɨəɧɡ 12 (32,4%). ȴɓ ɣɔɝɗɌ ɚɛɟɡɚɗɑɎɧɡ 

ɛɜɚɢɑɝɝɚɎ 24 (96,0%) ɔɘɑɗɔ ɓɗɚɖɌɣɑɝɞɎɑəəɟɪ 

ɛɜɔɜɚɐɟ, 1 (4,0%) ð ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɟɪ. ȳɗɚɖɌ-

ɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɛɜɑɐɝɞɌɎɗɫɗɔ ɝɚɍɚɕ ɛɑɜ-

Ɏɔɣəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (ɎɖɗɪɣɌɫ ɛɑɜɎɔɣəɚ-

ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɑ ɠɚɜɘɧ) (n=19) ɔ ɔɡ ɘɑɞɌ-

ɝɞɌɓɧ (n=6), ɎɑɜɔɠɔɢɔɜɚɎɌəəɧɑ ɏɔɝɞɚɗɚɏɔɣɑ-

ɝɖɔ. ȰɌəəɧɑ ɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɛɜɔɜɚɐɑ 

əɑɚɛɗɌɓɘ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1. 

Ȼɚɝɖɚɗɨɖɟ ɔɓɎɑɝɞəɚ, ɣɞɚ 199 Tl-ɡɗɚɜɔɐ 

ɘɚɒɑɞ ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔɎɌɞɨɝɫ Ɏ ɚɣɌɏɌɡ Ɏɚɝ-

ɛɌɗɑəɔɫ [17], ɝ ɢɑɗɨɪ ɖɚɜɜɑɖɞəɚɏɚ ɟɝɞɌəɚɎɗɑəɔɫ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɐɌəəɧɘ ȼɀȻ ɔ 

ɜɌɓɜɌɍɚɞɖɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɖɜɔɞɑɜɔɑɎ ɐɚɛɚɗəɔɞɑɗɨəɚ 

ɛɜɚɎɚɐɔɗɚɝɨ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 12 

ɍɚɗɨəɧɡ (6 ɘɟɒɣɔə, 6 ɒɑəɥɔə, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

51,5Ñ16,9 ɗɑɞ) ɛɚ ɛɚɎɚɐɟ ɛɚɐɚɓɜɑɎɌɑɘɧɡ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ. Ƚ ɛɚɘɚɥɨɪ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɗɟɣɑɎɧɡ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȶȾ) 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɡ əɌɗɔɣɔɑ ɛɚɐɞɎɑɜɒɐɑ-

əɚ ɟ 10 (83,3%) ɛɌɢɔɑəɞɚɎ, ɚɞɎɑɜɏəɟɞɚ ð ɟ 2 

(16,7%). ȽɎɑɐɑəɔɫ ɚ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘɌɡ 

ɛɚɐɞɎɑɜɒɐɑəəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ 

Ⱥȯȶ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 2. 

ȽɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ 99,5%-

əɚɕ ɝɞɑɛɑəɔ ɜɌɐɔɚɡɔɘɔɣɑɝɖɚɕ ɣɔɝɞɚɞɧ ɛɜɚɎɚ-

ɐɔɗɌɝɨ əɌ ɏɌɘɘɌ-ɖɌɘɑɜɑ Serle LFOV (29 ɣɑɗɚɎɑɖ, 

30 ɗɚɖɌɗɔɓɌɢɔɕ) Ɏ ɛɗɌəɌɜəɚɘ ɜɑɒɔɘɑ ɛɚɗɔɛɚ-

ɓɔɢɔɚəəɚ ɔ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɧɡ ɏɌɘɘɌ-ɖɌɘɑɜɌɡ 

E.camð180 Siemens (3 ɣɑɗɚɎɑɖɌ, 3 ɗɚɖɌɗɔɓɌɢɔɔ) 

ɔ Philips BrightView (14 ɣɑɗɚɎɑɖɌ, 16 ɗɚɖɌɗɔɓɌ-

ɢɔɕ) Ɏ ɛɗɌəɌɜəɚɘ ɔ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɘ ɜɑɒɔɘɌɡ, 

ɝ ɖɚɗɗɔɘɌɞɚɜɚɘ əɌ 300 ɖɩȮ, əɌɍɚɜɚɘ ɔɘɛɟɗɨɝɚɎ 

ɐɚ 0,5-1 ɘɗə ɛɜɔ əɌɝɞɚɕɖɑ ɏɌɘɘɌ-ɖɌɘɑɜ əɌ ɠɚ-

ɞɚɛɔɖ 72,5 ɖɩȮ ɔ ɤɔɜɔəɑ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ ɚɖəɌ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɝɖɜɔɘɔəɌɞɚɜɌ 20%.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (ɖɜɚɘɑ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ 

ɝ Ɍɍɝɢɑɝɝɚɘ ɗɑɏɖɚɏɚ) ɝɢɔəɞɔɏɜɌɠɔɫ Ɏɧɛɚɗəɫ-

ɗɌɝɨ Ɏ ɜɌəəɪɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ð ɣɑɜɑɓ 20 ɔ 180 ɘɔəɟɞ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɛɚ-

ɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 199 Tl-ɡɗɚɜɔɐɌ Ɍɖ-

ɞɔɎəɚɝɞɨɪ 185 ȸȭɖ Ɏɓɜɚɝɗɧɘ ɔ 1,85 ȸȭɖ/ɖɏ 

ȾɌɍɗɔɢɌ ʈ2. ȹɚɓɚɗɚɏɔɣɑɝɖɔɑ ɠɚɜɘɧ ɓɌɍɚɗɑɎɌəɔɕ ɛɌɢɔɑəɞɚɎ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ 

ɛɜɚɢɑɝɝɌɘɔ Ⱥȯȶ. 

ȹɚɓɚɗɚɏɔɣɑɝɖɌɫ ɠɚɜɘɌ Ȭɍɝ. ɣɔɝɗɚ ɍɚɗɨəɧɡ Ⱥɞə., % 

ȹɔɒəɑɐɚɗɑɎɌɫ ɛəɑɎɘɚəɔɫ əɑɚɝɗɚɒəɑəəɌɫ 3 30,0  

Ȭɍɝɢɑɝɝ ɗɑɏɖɚɏɚ ɡɜɚəɔɣɑɝɖɔɕ 2 20,0  

ȰɑɝɞɜɟɖɞɔɎəɌɫ ɛəɑɎɘɚəɔɫ 2 20,0  

ȯəɚɕəɧɕ ɍɜɚəɡɔɞ 2 20,0  

ȮɑɜɡəɑɐɚɗɑɎɌɫ ɛəɑɎɘɚəɔɫ əɑɚɝɗɚɒəɑəəɌɫ 1 10,0  

ȮȽȱȯȺ 10  100,0  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɘɌɝɝɧ ɞɑɗɌ ɐɑɞɫɘ ɐɚ 18 ɗɑɞ. ȺɢɑəɖɌ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɜɚɎɚɐɔɗɌɝɨ ɖɌɣɑɝɞɎɑəəɚ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚ. ȶɌ-

ɣɑɝɞɎɑəəɚ (ɎɔɓɟɌɗɨəɚ) ɚɛɜɑɐɑɗɫɗɔɝɨ: 1) əɌɗɔɣɔɑ 

ɔ ɡɌɜɌɖɞɑɜ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ Ɏ ɓɚəɑ ɔəɞɑɜɑ-

ɝɌ (ɔɘɑɑɞɝɫ/ ɚɞɝɟɞɝɞɎɟɑɞ); 2) ɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ 

ɚɣɌɏɌ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɘɌɜɖɑɜɌ Ɏ ɜɌəəɪɪ ɠɌɓɟ 

ɔɝɝɗɑɐɚɎɌəɔɫ (ɔɘɑɑɞɝɫ/ ɚɞɝɟɞɝɞɎɟɑɞ); 3) ɝɞɜɟɖ-

ɞɟɜɌ ɟɣɌɝɞɖɌ ɛɚɎɧɤɑəəɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ 199 Tl-

ɡɗɚɜɔɐɌ Ɏ ɜɌəəɪɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɐəɚ-

ɜɚɐəɌɫ/ əɑɚɐəɚɜɚɐəɌɫ), 4) ɏɑɚɘɑɞɜɔɣɑɝɖɌɫ 

ɠɚɜɘɌ ɚɣɌɏɌ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ Ɏ ɜɌəəɪɪ 

ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɜɌɎɔɗɨəɌɫ/ əɑɛɜɌɎɔɗɨ-

əɌɫ). ȯɑɚɘɑɞɜɔɣɑɝɖɟɪ ɠɚɜɘɟ ɟɣɌɝɞɖɌ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ ɝɣɔɞɌɗɔ ɛɜɌɎɔɗɨəɚɕ, 

ɑɝɗɔ ɚəɌ ɍɧɗɌ ɚɎɌɗɨəɚɕ ɔɗɔ ɚɖɜɟɏɗɚɕ. Ȼɚ ɛɚɗɟ-

ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɤɖɌɗɑ ɚɛɜɑɐɑɗɫɗɔ: 1) ɔɓɘɑəɑ-

əɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ Ɍɖɖɟɘɟɗɫɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ; 2) ɔɓɘɑəɑəɔɑ ɣɑɞɖɚɝɞɔ ɖɚəɞɟɜɚɎ 

ɚɣɌɏɚɎ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ (1 ɍɌɗɗ ð ɎɧɜɌ-

ɒɑəəɚɑ ɝəɔɒɑəɔɑ, 2 ɍɌɗɗɌ ð əɑɓəɌɣɔɞɑɗɨəɚɑ 

ɝəɔɒɑəɔɑ, 3 ɍɌɗɗɌ ð ɚɞɝɟɞɝɞɎɔɑ ɝɟɥɑɝɞɎɑəəɧɡ 

ɔɓɘɑəɑəɔɕ, 4 ɍɌɗɗɌ ð əɑɓəɌɣɔɞɑɗɨəɚɑ ɎɚɓɜɌɝɞɌ-

əɔɑ, 5 ɍɌɗɗɚɎ ð ɎɧɜɌɒɑəəɚɑ ɎɚɓɜɌɝɞɌəɔɑ). ȶɚ-

ɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɎɖɗɪɣɌɗɌ Ɏɧɣɔɝɗɑəɔɑ ER 

(early ratio) ɔ DR (delayed ratio), ɫɎɗɫɪɥɔɡɝɫ ɚɞ-

əɚɤɑəɔɫɘɔ çɓɚəɌ ɛɚɜɌɒɑəɔɫ/ ɔəɞɌɖɞəɌɫ ɖɚə-

ɞɜɌɗɌɞɑɜɌɗɨəɌɫ ɔɗɔ ɛɜɔɗɑɒɌɥɌɫ ɚɍɗɌɝɞɨè Ɏ 

ɜɌəəɪɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ, ɔ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ RI 

(RI=DR/ER) ɛɚ ɌəɌɗɚɏɔɔ ɝ ɓɌɜɟɍɑɒəɧɘɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɘɔ [18]. 

ȸɑɞɚɐɧ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɘɌɞɑɜɔɌɗɌ 

ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɘɛɨɪɞɑɜəɧɡ 

ɛɜɚɏɜɌɘɘ STATISTIȽA 8.0. ɔ MedCalc 12.1.14.0. 

ȮɎɔɐɟ ɚɞɝɟɞɝɞɎɔɫ əɚɜɘɌɗɨəɧɡ ɜɌɝɛɜɑɐɑɗɑəɔɕ 

Ɏɑɗɔɣɔə ɎɌɜɔɌɢɔɚəəɧɡ ɜɫɐɚɎ ɎɧɫɎɗɑəɚ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔɝɨ ɘɑɞɚɐɧ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔ-

ɖɔ. Ȱɗɫ ɚɢɑəɖɔ ɓəɌɣɔɘɚɝɞɔ ɜɌɓɗɔɣɔɕ ɖɚɗɔɣɑ-

ɝɞɎɑəəɧɡ ɔ ɜɌəɏɚɎɧɡ Ɏɑɗɔɣɔə Ɏ ɐɎɟɡ əɑɓɌɎɔɝɔ-

ɘɧɡ ɎɧɍɚɜɖɌɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ əɑɛɌɜɌɘɑɞɜɔɣɑ-

ɝɖɔɕ ɖɜɔɞɑɜɔɕ ȸɌəəɌ-ȿɔɞəɔ. ȽɜɌɎəɑəɔɑ ɖɚɗɔ-

ɣɑɝɞɎɑəəɧɡ Ɏɑɗɔɣɔə ɐɎɟɡ ɓɌɎɔɝɔɘɧɡ ɏɜɟɛɛ 

ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ Ȯɔɗɖɚɖɝɚ-

əɌ. ȽɜɌɎəɑəɔɑ ɣɌɝɞɚɞ ɍɔəɌɜəɚɏɚ ɛɜɔɓəɌɖɌ Ɏ 

ɐɎɟɡ əɑɝɎɫɓɌəəɧɡ ɏɜɟɛɛɌɡ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɝ 

ɛɚɘɚɥɨɪ ɐɎɟɝɞɚɜɚəəɑɏɚ ɞɚɣəɚɏɚ ɖɜɔɞɑɜɔɫ ɀɔ-

ɤɑɜɌ. Ȼɚɔɝɖ ɎɓɌɔɘɚɝɎɫɓɔ ɔɓɟɣɌɑɘɧɡ Ɏɑɗɔɣɔə 

ɛɜɚɎɚɐɔɗɝɫ ɛɟɞɑɘ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔɓɌ ɛɚ 

Ƚɛɔɜɘɑəɟ. Ȼɜɔ Ɏɑɗɔɣɔəɑ ɚɤɔɍɖɔ ɜ<0,05 ɎɧɫɎ-

ɗɑəəɧɑ ɜɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɘɔ. Ȱɗɫ əɌɡɚɒɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɏɜɌəɔɢɧ (cut-off value) ɘɑɒɐɟ ɔɝɝɗɑɐɟɑɘɧɘɔ 

ɎɑɗɔɣɔəɌɘɔ Ɏ əɑɓɌɎɔɝɔɘɧɡ ɎɧɍɚɜɖɌɡ ɔ ɝɜɌɎ-

əɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔɝɝɗɑ-

ɐɟɑɘɧɡ Ɏ ɜɌɍɚɞɑ ɘɑɞɚɐɔɖ ɛɜɚɎɚɐɔɗɝɫ ROC-

ɌəɌɗɔɓ ɝ ɛɚɝɞɜɚɑəɔɑɘ ROC-ɖɜɔɎɧɡ ɔ Ɏɧɣɔɝɗɑ-

əɔɑɘ ɛɗɚɥɌɐɔ ɛɚɐ əɔɘɔ (AUC). 

ȼɑɓɟɗɨɞɌɞɧ. 

ȹɑɝɛɑɢɔɠɔɣɑɝɖɌɫ ɔəɐɔɖɌɢɔɫ ɚɛɟɡɚɗɑɎɧɡ 

ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȺɛɟɡɚɗɑɎɧɑ ɛɜɚɢɑɝɝɧ Ⱥȯȶ ɝ ɛɚɘɚɥɨɪ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ɎɔɓɟɌɗɔɓɔɜɚɎɌ-

əɧ Ɏ 19 ɔɓ 25 ɝɗɟɣɌɑɎ (76,0%) ɛɚ əɌɗɔɣɔɪ ɏɔ-

ɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ (ɜɔɝ. 1(Ɍ, ɍ, 

Ɏ, ɏ, ɐ, ɑ)). Ƚɜɑɐɔ əɚɓɚɗɚɏɔɣɑɝɖɔɡ ɠɚɜɘ 

əɑɚɛɗɌɓɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɞɝɟɞɝɞɎɔɑɘ Ɏɖɗɪɣɑəɔɫ 

ɔəɐɔɖɌɞɚɜɌ Ɏ əɚɎɚɚɍɜɌɓɚɎɌəɔɑ (ȷȺ ɜɑɓɟɗɨɞɌɞɧ) 

ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ: ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɗɑɏɖɚɏɚ 

(n=2), ɛɗɚɝɖɚɖɗɑɞɚɣəɧɕ ɜɌɖ ɗɑɏɖɚɏɚ (n=1), ɏɑɘɌ-

ɞɚɏɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɚɝɞɑɚɝɌɜɖɚɘɧ  G3  ɍɚɗɨɤɑ- 

 

ȼɔɝ. 1,Ɍ 

 

ȼɔɝ. 1,ɍ 

ȼɔɝ. 1,(Ɍ,ɍ).  ȽɢɔəɞɔɏɜɌɠɔɫ Ⱥȯȶ ɝ 199Tl-

ɡɗɚɜɔɐɚɘ. Ȼɑɜɑɐəɫɫ ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ.                                 

ȭɚɗɨəɌɫ Ƀ., 51 ɏɚɐ. ȯɑɘɌɞɚɏɑəəɧɕ ɝɚɗɔɞɌɜəɧɕ ɘɑɞɌ-

ɝɞɌɓ Ɏ S3 Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɕ ɏɑɘɌəɏɔɚɛɑɜɔɢɔɞɚɘɧ G3 ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɗɑɣɌ. 

ȹɌ ɛɗɌəɌɜəɧɡ ɝɢɔəɞɔɏɜɌɘɘɌɡ Ɏ ɜɌəəɪɪ (Ɍ) ɔ ɚɞ-

ɝɜɚɣɑəəɟɪ (ɍ) ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɣɌɏ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɕ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199Tl-ɡɗɚɜɔɐɌ Ɏɔɐɑə ɝɚɘəɔ-

ɞɑɗɨəɚ. 

 

ȼɔɝ. 1,Ɏ 

ȼɔɝ. 1,Ɏ.  ȼɑəɞɏɑəɚɏɜɌɠɔɫ Ⱥȯȶ. ȻɜɫɘɌɫ ɛɜɚɑɖ-

ɢɔɫ.                                                                               

Ȯ S3 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚ-

ɎɌəɔɑ 19 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ. 
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ɍɑɜɢɚɎɚɕ ɖɚɝɞɔ (n=1), ɡɚəɐɜɚɝɌɜɖɚɘɧ ɛɚɐ-

Ɏɓɐɚɤəɚɕ ɖɚɝɞɔ G3 (n=1), ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɌɫ 

ɞɔɘɚɘɌ (n=1). Ȼɜɔ ɩɞɚɘ ɟ 3 ɛɌɢɔɑəɞɚɎ ɜɌɓɘɑɜɧ 

əɑɚɛɗɌɓɘɧ əɑ ɛɜɑɎɧɤɌɗɔ 2 ɝɘ, ɑɥɑ ɟ ɚɐəɚɏɚ ð 3 

ɝɘ.  

ȮɔɓɟɌɗɨəɚ ɚɣɌɏɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199 Tl-

ɡɗɚɜɔɐɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ Ⱥȯȶ 

ɣɌɥɑ ɔɘɑɗɔ əɑɣɑɞɖɔɑ ɖɚəɞɟɜɧ (n=13, 68,4%), 

ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ (n=16, 84,2%) ɔ əɑɛɜɌ-

Ɏɔɗɨəɟɪ ɠɚɜɘɟ (n=10, 52,6%). ȴəɞɑəɝɔɎəɚɝɞɨ 

ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɔəɐɔɖɌɞɚɜɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ Ɏ 

ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɜɌəəɑɕ ɠɌɓɚɕ ɣɌɥɑ əɑɓəɌɣɔɞɑɗɨəɚ (n=8, 

42,1%) ɔɗɔ ɓəɌɣɔɞɑɗɨəɚ (n=5, 26,3%) ɎɚɓɜɌɝɞɌ-

ɗɌ, ɜɑɒɑ ð əɑɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɗɌɝɨ (n=3, 

15,8%) ɔɗɔ əɑ ɔɓɘɑəɫɗɌɝɨ (n=3, 15,8%). Ƚɟɥɑ-

ɝɞɎɑəəɚɏɚ ɝəɔɒɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɏɔɛɑɜɠɔɖ-

ɝɌɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ əɑ əɌɍɗɪɐɌɗɚɝɨ əɔ Ɏ ɚɐəɚɘ 

ɝɗɟɣɌɑ. Ƀɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɌəəɑɕ ɠɌɓɚɕ ɣɌɥɑ 

əɑ ɔɓɘɑəɫɗɌɝɨ (n=6, 31,6%), ɓəɌɣɔɞɑɗɨəɚ (n=6, 

31,6%) ɔɗɔ əɑɓəɌɣɔɞɑɗɨəɚ (n=4, 21,1%) ɎɚɓɜɌɝ-

ɞɌɗɌ, ɜɑɒɑ ð əɑɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɗɌɝɨ (n=3, 

15,8%). ȳəɌɣɔɞɑɗɨəɚɏɚ ɝəɔɒɑəɔɫ ɣɑɞɖɚɝɞɔ ɖɚə-

ɞɟɜɚɎ ɚɣɌɏɌ ɛɚɎɧɤɑəəɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ ɔəɐɔɖɌ-

 

ȼɔɝ. 1,ɏ 

ȼɔɝ. 1,ɏ.   ȶȾ Ⱥȯȶ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                                                                         

Ȯ S3 ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚ-

ɎɌəɔɑ 19 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ. 

 

ȼɔɝ. 1,ɐ 

 

ȼɔɝ. 1,ɑ 

ȼɔɝ. 1,(ɐ,ɑ). ȽɢɔəɞɔɏɜɌɠɔɫ Ⱥȯȶ ɝ 199Tl-ɡɗɚɜɔɐɚɘ. ȬɖɝɔɌɗɨəɌɫ, ɝɌɏɔɞɞɌɗɨəɌɫ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖ-

ɢɔɔ.  ȹɌ ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘɌɡ Ɏ ɜɌəəɪɪ (ɐ) ɔ ɚɞɝɜɚɣɑəəɟɪ (ɑ) ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɚɣɌɏ ɛɚ-

Ɏɧɤɑəəɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ ɘɌɜɖɑɜɌ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ. Ȯ ɐɔəɌ-

ɘɔɖɑ ɔəɞɑəɝɔɎəɚɝɞɨ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɔəɐɔɖɌɞɚɜɌ Ɏ ɐɌəəɚɘ ɚɣɌɏɑ əɑɓəɌɣɔɞɑɗɨəɚ ɎɚɓɜɚɝɗɌ, ɣɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ 

ɝɟɥɑɝɞɎɑəəɚ əɑ ɔɓɘɑəɔɗɌɝɨ. 
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ɞɚɜɌ əɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ əɔ Ɏ ɚɐəɚɘ əɌɍɗɪɐɑ-

əɔɔ. 

Ȯ ɝɜɑɐəɑɘ ɓəɌɣɑəɔɫ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ɝɚ-

ɝɞɌɎɔɗɔ ER=1,32Ñ0,26, DR=1,44Ñ0,22, 

RI=1,10Ñ0,12. ER ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɍɧɗ 

əɔɒɑ DR (p=0,008). ER ɔ RI ɔɘɑɗɔ ɞɑəɐɑəɢɔɪ ɖ 

ɝɗɌɍɚɕ ɚɍɜɌɞəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɎɓɌɔɘɚɝɎɫɓɔ, 

əɑ ɐɚɝɞɔɏɌɪɥɑɕ ɟɜɚɎəɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔ-

ɘɚɝɞɔ, Ɏɚɓɘɚɒəɚ, Ɏ ɝɔɗɟ əɑɍɚɗɨɤɚɏɚ ɣɔɝɗɌ 

əɌɍɗɪɐɑəɔɕ (r=-0,31, p=0,21). ȿ ɛɌɢɔɑəɞɚɎ ɝ ɚɞ-

ɝɟɞɝɞɎɔɑɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ⱥȯȶ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɑ əɌɖɚɛɗɑəɔɑ 199 Tl-ɡɗɚɜɔɐɌ ɚɞɝɟɞɝɞɎɚɎɌɗɚ Ɏɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ (n=12). 

Ȯ ɔɞɚɏɑ, Ɏ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɔəɐɔɖɌɢɔɔ 

əɑɚɛɗɌɓɘ Ⱥȯȶ ɝ ɛɚɘɚɥɨɪ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-

ɡɗɚɜɔɐɚɘ ɛɚɗɟɣɑəɚ 19 ȴȻ, 12 ȴȺ, 0 ȷȻ ɔ 6 ȷȺ 

ɜɑɓɟɗɨɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨ-

əɧɑ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 76,0%, 

100,0%, 100,0%, 66,7% ɔ 83,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȹɑɝɛɑɢɔɠɔɣɑɝɖɌɫ ɔəɐɔɖɌɢɔɫ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɛɜɚɢɑɝɝɧ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝ ɛɚɘɚɥɨɪ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ 8 ɔɓ 10 əɌɍɗɪɐɑəɔɕ 

(80,0%) Ɏ ɝɗɟɣɌɫɡ ɛəɑɎɘɚəɔɕ (n=6) ɔ ɌɍɝɢɑɝɝɚɎ 

ɗɑɏɖɔɡ (n=2) (ɜɔɝ. 2(Ɍ, ɍ, Ɏ, ɏ, ɐ, ɑ)). ȿ 2 ɍɚɗɨəɧɡ 

ɏəɚɕəɧɘ ɍɜɚəɡɔɞɚɘ ɏɔɛɑɜɠɔɖɝɌɢɔɫ ɔəɐɔɖɌɞɚ-

ɜɌ Ɏ ɛɜɑɐɑɗɌɡ Ⱥȯȶ ɚɞɝɟɞɝɞɎɚɎɌɗɌ (ȷȺ ɜɑɓɟɗɨɞɌ-

ɞɧ).  

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɜɚɢɑɝ-

ɝɌɘɔ Ⱥȯȶ ɟɣɌɝɞɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ 

ȼɀȻ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ ɣɌɥɑ ɔɘɑɗɔ əɑɣɑɞɖɔɑ ɖɚə-

ɞɟɜɧ (n=6, 75,0%), ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ (n=7, 

87,5%) ɔ əɑɛɜɌɎɔɗɨəɟɪ ɠɚɜɘɟ (n=6, 75,0%). ȴə-

ɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɔəɐɔɖɌɞɚɜɌ Ɏ ɓɚəɑ ɔə-

ɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɌəəɑɕ ɠɌɓɚɕ ɓəɌɣɔɞɑɗɨəɚ (n=6, 

85,7%) ɔɗɔ əɑɓəɌɣɔɞɑɗɨəɚ (n=1, 14,3%) ɝəɔɒɌ-

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

ȼɔɝ. 2,(Ɍ,ɍ).  ȽɢɔəɞɔɏɜɌɠɔɫ Ⱥȯȶ ɝ 199Tl-ɡɗɚɜɔɐɚɘ. ȬɖɝɔɌɗɨəɌɫ, ɝɌɏɔɞɞɌɗɨəɌɫ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖ-

ɢɔɔ.                                                                                                                                                                             

ȭɚɗɨəɌɫ Ȼ., 49 ɗɑɞ. ȮɑɜɡəɑɐɚɗɑɎɌɫ ɐɑɝɞɜɟɖɞɔɎəɌɫ ɛəɑɎɘɚəɔɫ Ɏ S4, S5 ɝɗɑɎɌ. ȹɌ ɛɗɌəɌɜəɧɡ ɞɚɘɚɝɢɔəɞɔɏɜɌɘɘɌɡ, 

Ɏɧɛɚɗəɑəəɧɡ Ɏ ɜɌəəɪɪ (Ɍ) ɔ ɚɞɝɜɚɣɑəəɟɪ (ɍ) ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɛɜɚɑɖɢɔɔ ɫɓɧɣɖɚɎɧɡ ɝɑɏɘɑəɞɚɎ ɗɑɎɚɏɚ ɗɑɏ-

ɖɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖ-

ɞɟɜɧ, əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ. Ȯ ɐɔəɌɘɔɖɑ ɔəɞɑəɝɔɎəɚɝɞɨ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɔəɐɔɖɌɞɚɜɌ Ɏ ɐɌəəɚɘ ɟɣɌɝɞɖɑ ɔ ɣɑɞ-

ɖɚɝɞɨ ɑɏɚ ɖɚəɞɟɜɚɎ ɝɟɥɑɝɞɎɑəəɚ ɟɘɑəɨɤɔɗɔɝɨ. 
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ɗɌɝɨ. Ƀɑɞɖɚɝɞɨ ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɏɔɛɑɜɠɔɖɝɌ-

ɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌəəɑɕ ɠɌɓɚɕ ɝɟɥɑɝɞɎɑəəɚ 

(n=4, 57,1%) ɔɗɔ əɑɓəɌɣɔɞɑɗɨəɚ (n=2, 28,6%) 

ɟɘɑəɨɤɌɗɌɝɨ, Ɍ ɞɌɖɒɑ ɝɟɥɑɝɞɎɑəəɚ əɑ ɔɓɘɑəɫ-

ɗɌɝɨ (n=1, 14,3%). 

ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ ɝɜɑɐəɑɘ ɝɚɝɞɌɎɔɗɔ 

ER=1,69Ñ0,23, DR=1,32Ñ0,13, RI=0,78Ñ0,08. ER 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ (p=0,02) ɛɜɑɎɧɤɌɗ DR. 

ER ɔ RI ɔɘɑɗɔ ɞɑəɐɑəɢɔɪ ɖ ɝɔɗɨəɚɕ ɚɍɜɌɞəɚɕ 

ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ, ɖɚɞɚɜɌɫ əɑ ɐɚɝɞɔɏɌɗɌ 

ɟɜɚɎəɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ, Ɏɑɜɚɫɞəɚ, Ɏ 

ɝɔɗɟ əɑɍɚɗɨɤɚɏɚ ɣɔɝɗɌ əɌɍɗɪɐɑəɔɕ (r=-0,64, 

p=0,11). ȿ ɛɌɢɔɑəɞɚɎ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɏɔɛɑɜ-

ɠɔɖɝɌɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ əɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɔəɐɔɖɌɢɔɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɝ ɛɚɘɚɥɨɪ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ɛɚɗɟɣɑəɚ 8 ȴȻ, 

2 ȴȺ, 0 ȷȻ ɔ 2 ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌ-

ɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ 

ɝɚɝɞɌɎɔɗɔ 80,0%, 100,0%, 100,0%, 50,0% ɔ 

83,3% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɛɟ-

ɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȺɝəɚɎəɧɘ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘ ɛɜɔɓəɌ-

ɖɚɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ 

Ⱥȯȶ ɫɎɔɗɌɝɨ ɏɔɛɑɜɠɔɖɝɌɢɔɫ 199 Tl-ɡɗɚɜɔɐɌ Ɏ 

ɓɚəɑ ɔəɞɑɜɑɝɌ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɛɜɚɎɑɝɞɔ ɐɔɠ-

ɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɐɌəəɧɡ ɛɜɚɢɑɝɝɚɎ 

ɛɚ əɌɗɔɣɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ Ɍɖɖɟɘɟɗɫɢɔɔ ȼɀȻ 

əɑ ɛɜɑɐɝɞɌɎɗɫɗɚɝɨ Ɏɚɓɘɚɒəɧɘ. Ȼɚɩɞɚɘɟ ɐɗɫ ɔɡ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɝɜɌɎəɔɎɌɗɔɝɨ ɐɜɟɏɔɑ ɖɌ-

ɣɑɝɞɎɑəəɧɑ ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɑ ɝɢɔəɞɔɏɜɌ-

ɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ. ȾɌɖ, əɑɚɛɗɌɓɘɧ Ⱥȯȶ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɣɌɥɑ Ɏɔɓɟ-

ɌɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɖ ɟɣɌɝɞɖɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ɔə-

ɐɔɖɌɞɚɜɌ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ Ɏ ɜɌəəɪɪ ɠɌɓɟ 

ɔɝɝɗɑɐɚɎɌəɔɫ (p=0,65), ɣɌɥɑ ɔɘɑɗɔ ɚɐəɚɜɚɐəɟɪ 

ɝɞɜɟɖɞɟɜɟ (p=0,63) ɔ ɛɜɌɎɔɗɨəɟɪ ɏɑɚɘɑɞɜɔɣɑ-

ɝɖɟɪ ɠɚɜɘɟ (p=0,27). Ȼɜɔ ɩɞɚɘ ɜɌɓɗɔɣɔɑ ɛɚ 

ɐɌəəɧɘ ɛɜɔɓəɌɖɌɘ əɑ ɐɚɝɞɔɏɌɗɚ ɝɞɑɛɑəɔ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ əɔ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ 

(p>0,05). ȺɐəɌɖɚ ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɏɔ-

ɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ ɔ ɟɘɑəɨɤɑəɔɑ ɣɑɞɖɚɝɞɔ ɖɚə-

ɞɟɜɚɎ ɟɣɌɝɞɖɌ ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɔəɐɔ-

ɖɌɞɚɜɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɌəəɑɕ əɌɍɗɪɐɌɗɔɝɨ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɚ ɣɌɥɑ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝ-

ɝɌɡ ɚɞəɚɝɔɞɑɗɨəɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (p<0,001 ɔ 

p<0,001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȻɜɚɎɑɐɑəəɧɕ ROC-

ɌəɌɗɔɓ ɎɧɫɎɔɗ, ɣɞɚ ɚɞɝɟɞɝɞɎɔɑ ɎɧɜɌɒɑəəɚɏɚ 

ɝəɔɒɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ 

Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚɞɚɣəɧɘ ɛɜɔ-

ɓəɌɖɚɘ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ (ɜɔɝ. 3(Ɍ, ɍ)).  

ȴɝɛɚɗɨɓɟɫ ɐɌəəɧɕ ɖɜɔɞɑɜɔɕ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌəɔɔ əɑɚɛɗɌɓɘ ɚɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ 

Ⱥȯȶ ɛɚɗɟɣɑəɚ 19 ȴȻ, 6 ȴȺ, 1 ȷȻ ɔ 0 ȷȺ ɜɑɓɟɗɨ-

ɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ 

ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 100,0%, 85,7%, 

95,0%, 100,0% ɔ 96,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȱɜɟɏɔɘ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɘ ɛɜɔɓəɌɖɚɘ, 

ɛɜɔɏɚɐəɧɘ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɚɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ, əɚ 

ɘɑəɑɑ ɞɚɣəɧɘ, ɫɎɔɗɚɝɨ ɚɞɝɟɞɝɞɎɔɑ ɝəɔɒɑəɔɫ 

ɣɑɞɖɚɝɞɔ ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ 

Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌəəɑɕ (ɜɔɝ. 4(Ɍ, ɍ)).  

ȹɌ ɚɝəɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɌəəɚɏɚ 

ɛɜɔɓəɌɖɌ Ɏ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ əɑɚɛɗɌɓɘ ɚɞ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɛɚɗɟɣɑəɚ 16 

ȴȻ, 6 ȴȺ, 1 ȷȻ ɔ 3 ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞ-

ɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ ɟɜɚɎəɔ ɔ ɞɚɣ-

əɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 84,2%, 85,7%, 94,1%, 66,7% ɔ 

84,6% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɝɢɔəɞɔ-

ɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɚ 

ɎɑɗɔɣɔəɌɘ ER ɔ RI ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɚɝɛɌɗɔɞɑɗɨ-

 

ȼɔɝ. 2,Ɏ 

 

ȼɔɝ. 2,ɏ 

ȼɔɝ. 2,(Ɏ,ɏ).   ȼɑəɞɏɑəɚɏɜɌɠɔɫ Ⱥȯȶ. ȻɜɫɘɌɫ (Ɏ) ɔ 

ɍɚɖɚɎɌɫ (ɏ) ɛɜɚɑɖɢɔɔ.                                            

ȹɌ ɠɚəɑ ɏɔɐɜɚɞɚɜɌɖɝɌ ɝɗɑɎɌ əɑɚɞɣɑɞɗɔɎɚ ɚɛɜɑɐɑ-

ɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ 

ɫɓɧɣɖɚɎɧɡ ɝɑɏɘɑəɞɌɡ Ɏɑɜɡəɑɕ ɐɚɗɔ ɝɗɑɎɌ. 

 

ȼɔɝ. 2,ɐ 

 

ȼɔɝ. 1,ɑ 

ȼɔɝ. 2,(ɐ,ɑ). ȶȾ Ⱥȯȶ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.         

ȯɔɐɜɚɞɚɜɌɖɝ ɝɗɑɎɌ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɟɣɌɝɞɖɌɘɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ Ɏ S4, S5 ɝɗɑɎɌ ɝ əɌɗɔɣɔɑɘ Ɏ 

ɔɡ ɝɞɜɟɖɞɟɜɑ ɛɚɗɚɝɞɑɕ ɜɌɝɛɌɐɌ. 
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əɧɘɔ ɔ ɚɛɟɡɚɗɑɎɧɘɔ ɛɜɚɢɑɝɝɌɘɔ Ⱥȯȶ ɔɘɑɗɔɝɨ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ (p=0,006 ɔ 

p<0,001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ), Ɏ ɚɞɗɔɣɔɑ ɚɞ DR 

(p=0,32). ȺɐəɌɖɚ ɓəɌɣɑəɔɑ ER əɑ ɘɚɏɗɚ ɍɧɞɨ ɛɚ-

ɗɚɒɑəɚ Ɏ ɚɝəɚɎɟ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɞɌɖ ɖɌɖ ɑɏɚ ɍ·ɗɨɤɌɫ ɎɑɗɔɣɔəɌ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ Ⱥȯȶ ɘɚɏɗɌ 

ɍɧɞɨ ɚɍɦɫɝəɑəɌ ɔɡ Ɏɧɝɚɖɚɕ ɌɖɞɔɎəɚɝɞɨɪ. Ƚ ɛɚ-

ɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ ɟɝɞɌəɚɎɗɑəɚ əɌɔɗɟɣɤɑɑ  

ɓəɌɣɑəɔɑ RI ɐɗɫ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ 

ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɚɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ð 

RI=0,902 (ɛɗɚɥɌɐɨ ɛɚɐ ROC-ɖɜɔɎɚɕ AUC=0,992, 

p<0,0001 ɛɚ ɝɜɌɎəɑəɔɪ ɝ Area=0,5) (ɜɔɝ. 5(Ɍ, ɍ)).  

Ȯ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ əɑɚɛɗɌɓɘ ɚɞ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɛɚ Ɏɑɗɔɣɔəɑ RI=0,902, 

ɛɚɗɟɣɑəɚ 18 ȴȻ, 7 ȴȺ, 0 ȷȻ ɔ 1 ȷȺ ɜɑɓɟɗɨɞɌɞɚɎ, 

 

ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

ȼɔɝ. 3.  ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɔɓɘɑəɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199Tl-ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ ɔə-

ɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌəəɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧ-

ɘɔ ɔ ɚɛɟɡɚɗɑɎɧɘɔ ɛɜɚɢɑɝɝɌɘɔ Ⱥȯȶ ɝ ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ: ɞɚɣɑɣəɌɫ ɐɔɌɏɜɌɘɘɌ (Ɍ) ɔ ROC-

ɖɜɔɎɌɫ (ɍ) ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ.                                                                                  
ȼɌəɏɔ ɔɓɘɑəɑəɔɫ ɔəɞɑəɝɔɎəɚɝɞɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199Tl-ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɜɌəəɑɕ ɠɌɓɧ: 
1 ð ɎɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ 

2 ð əɑɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ 

3 ð ɚɞɝɟɞɝɞɎɔɑ ɔɓɘɑəɑəɔɕ 

4 ð əɑɓəɌɣɔɞɑɗɨəɚɑ ɎɚɓɜɌɝɞɌəɔɑ 

5 ð ɎɧɜɌɒɑəəɚɑ ɎɚɓɜɌɝɞɌəɔɑ 

 

ȼɔɝ. 4,Ɍ 

 

ȼɔɝ. 4,ɍ 

ȼɔɝ. 4.   ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɔɓɘɑəɑəɔɫ ɣɑɞɖɚɝɞɔ ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199Tl-

ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌəəɑɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔ ɚɛɟɡɚɗɑɎɧɘɔ ɛɜɚɢɑɝɝɌɘɔ Ⱥȯȶ ɝ ɛɚɘɚɥɨɪ ROC-ɌəɌɗɔɓɌ: ɞɚɣɑɣəɌɫ ɐɔɌɏɜɌɘ-

ɘɌ (Ɍ) ɔ ROC-ɖɜɔɎɌɫ (ɍ) ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ.                                                              
ȼɌəɏɔ ɔɓɘɑəɑəɔɫ ɣɑɞɖɚɝɞɔ ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199Tl-ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌ-

ɓɟ ɚɞəɚɝɔɞɑɗɨəɚ ɜɌəəɑɕ ɠɌɓɧ: 

1 ð ɎɧɜɌɒɑəəɚɑ ɝəɔɒɑəɔɑ 

2 ð əɑɓəɌɣɔɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ 

3 ð ɚɞɝɟɞɝɞɎɔɑ ɔɓɘɑəɑəɔɕ 

4 ð əɑɓəɌɣɔɞɑɗɨəɚɑ ɎɚɓɜɌɝɞɌəɔɑ 

5 ð ɎɧɜɌɒɑəəɚɑ ɎɚɓɜɌɝɞɌəɔɑ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚɒɔɞɑɗɨ-

əɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ ɟɜɚɎəɔ 

ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 94,7%, 100,0%, 100,0%, 

87,5% ɔ 96,2% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȿɣɔɞɧɎɌɫ ɞɑəɐɑəɢɔɔ ɖ ɚɍɜɌɞəɚɕ ɖɚɜɜɑ-

ɗɫɢɔɚəəɚɕ ɝɎɫɓɔ RI ɔ ER ɖɌɖ ɛɜɔ ɚɛɟɡɚɗɑɎɧɡ, 

ɞɌɖ ɔ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɌɡ, əɌ ɚɝəɚ-

ɎɌəɔɔ ROC-ɌəɌɗɔɓɌ ɛɜɑɐɗɚɒɑəɚ ɔɡ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ ɛɚ Ɏɑɗɔɣɔəɑ ɓɌɎɔɝɔɘɚɏɚ ɚɞ ER ɚɞəɚ-

ɝɔɞɑɗɨəɚɏɚ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ RI(relative)=1,025 

ɛɜɔ Ɏɧɣɔɝɗɑəɔɔ Ɏ ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ əɌɍɗɪ-

ɐɑəɔɔ RI(relative) ɛɚ ɠɚɜɘɟɗɑ: RI 

(relative)=R I+0,092(ER) (ɜɔɝ. 6(Ɍ, ɍ)). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɖɜɔɞɑɜɔ-

ɑɘ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɫɎɔɗɝɫ: RI 

(relative) >1,025, ɏɐɑ RI (relative) = RI +0,092(ER). 

ȴɝɛɚɗɨɓɟɫ Ɏ ɖɌɣɑɝɞɎɑ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɏɜɌəɔɢɧ ɚɛɟɡɚɗɑɎɧɡ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɏɔɛɑɜɠɔɖɝɌɢɔɑɕ 
199 Tl-ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ ɔəɞɑɜɑɝɌ RI (relative) = RI + 

0,092 (ER) ɛɜɔ ɏɜɌəɔɣəɚɘ ɓəɌɣɑəɔɔ RI (relative) 

= 1,025,  ɛɚɗɟɣɑəɚ 19 ȴȻ, 7 ȴȺ, 0 ȷȻ ɔ 0 ȷȺ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨ-

əɧɑ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 100,0%, 

100,0%, 100,0%, 100,0% ɔ 100,0% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. 

Ȯɝɑɏɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝ-

ɝɚɎ Ⱥȯȶ ɛɚɗɟɣɑəɚ 19 ȴȻ, 21 ȴȺ, 0 ȷȻ ɔ 8 ȷȺ 

ɜɑɓɟɗɨɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, 

ɛɚɗɚɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨ-

əɧɑ ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 70,4%, 

100,0%, 100,0%, 72,4% ɔ 83,3% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȯɝɑɏɚ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ 

Ⱥȯȶ ɛɚɗɟɣɑəɚ 7 ȴȻ, 39 ȴȺ, 0 ȷȻ ɔ 2 ȷȺ ɜɑɓɟɗɨ-

ɞɌɞɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ, ɚɞɜɔɢɌɞɑɗɨəɧɕ ɛɜɑɐɝɖɌɓɌɞɑɗɨəɧɑ 

ɟɜɚɎəɔ ɔ ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 77,8%, 100,0%, 

100,0%, 95,1% ɔ 95,8% ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ɔɓ ɣɔɝ-

ɗɌ əɌɍɗɪɐɑəɔɕ ɔɝɖɗɪɣɌɗɝɫ ɜɑɓɟɗɨɞɌɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɌɢɔɑəɞɌ, ɖɚɞɚɜɚɘɟ əɑ ɎɧɛɚɗəɫɗɌɝɨ ɚɞ-

ɝɜɚɣɑəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ). 

Ⱥɍɝɟɒɐɑəɔɑ.  

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɌɎɔɗɚ ɢɑɗɨɪ ɚɢɑ-

əɔɞɨ ɛɑɜɝɛɑɖɞɔɎɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɢɔəɞɔɏɜɌ-

ɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ ɔəɐɔɖɌɢɔɔ ɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝ-

ɝɚɎ Ⱥȯȶ.  

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ əɑɝɛɑɢɔɠɔɣɑ-

ɝɖɚɕ ɔəɐɔɖɌɢɔɔ əɑɚɛɗɌɓɘ əɑɐɚɝɞɌɞɚɣəɌ ɐɗɫ 

ɛɜɚɎɑɐɑəɔɫ əɌɐɑɒəɚɕ ɔɡ ɐɔɌɏəɚɝɞɔɖɔ, ɚɝɚɍɑə-

əɚ ɑɝɗɔ ɚəɌ ɎɧɛɚɗəɫɗɌɝɨ ɞɚɗɨɖɚ Ɏ ɛɗɌəɌɜəɚɘ 

ɎɌɜɔɌəɞɑ. Ȼɜɔ ɩɞɚɘ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɝɚɎɛɌɐɑəɔɫ ɐɔɌɏəɚɓɚɎ ɚɖɌɓɌɗɔɝɨ ɔɐɑəɞɔɣ-

əɧɘɔ ɛɚɗɟɣɑəəɧɘ Ɏ əɑɐɌɎəɑɘ ɚɞɑɣɑɝɞɎɑəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȾɪɞɔəɌ ȷ.Ȭ. ɔ ɐɜ. [19], ɔɓɟɣɌɎɤɔɡ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 
201 Tl-ɡɗɚɜɔɐɚɘ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɌɖɌ ɗɑɏɖɚɏɚ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌ-

ɞɧ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ (n=6) 

ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘɔ ɚɝɚɍɑəəɚɝɞɫ-

ɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (2/6) ɔɗɔ ɘɌɗɧɘɔ (ɘɑəɑɑ 2-

3 ɝɘ) ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚɗɑɎɚɏɚ ɚɣɌɏɌ (3/6). ȴɓ 

ɐɌəəɧɡ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ ɔɓɎɑɝɞəɚ, ɣɞɚ 

ɍɜɚəɡɔɚɗɚ-ɌɗɨɎɑɚɗɫɜəɧɕ ɜɌɖ ɗɑɏɖɚɏɚ əɌɖɌɛɗɔ-

ɎɌɑɞ 201Tl+ ɞɚɗɨɖɚ Ɏ 50% ɝɗɟɣɌɑɎ [16]. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɜɌɓɘɑɜɌɘɔ ɘɑəɑɑ 2 ɝɘ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 201 Tl-ɡɗɚɜɔɐɚɘ 

ɘɚɏɟɞ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ [16]. Ȯɧɛɚɗəɑəɔɑ 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɞɚɘɚɏɜɌ-

ɠɔɣɑɝɖɚɘ ɎɌɜɔɌəɞɑ ɛɚɓɎɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑ-

ɗɔɣɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɔɖɔ ɔ ɛɚɗɟɣɔɞɨ 

Ɏɛɚɗəɑ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ ɐɌɒɑ ɛɜɔ ɜɌɓɘɑɜɌɡ 
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ȼɔɝ. 5. ȾɚɣɑɣəɌɫ ɐɔɌɏɜɌɘɘɌ (Ɍ) ɔ ROC-ɖɜɔɎɌɫ (ɍ) ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ əɑɝɛɑ-

ɢɔɠɔɣɑɝɖɔɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ əɑɚɛɗɌɓɘ Ⱥȯȶ ɛɚ Ɏɑɗɔɣɔəɑ RI=0,902 (ɛɗɚɥɌɐɨ ɛɚɐ ROC-

ɖɜɔɎɚɕ AUC=0,992, p<0,0001 ɛɚ ɝɜɌɎəɑəɔɪ ɝ Area=0,5). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɚɛɟɡɚɗɑɎɚɏɚ ɚɣɌɏɌ ɘɑəɑɑ 2 ɝɘ (ɜɔɝ. 1(ɐ, ɑ)). Ȯɘɑ-

ɝɞɑ ɝ ɞɑɘ, ɔ ȺɉȶȾ əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ Ⱥȯȶ ɝɚ 100%-əɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ [16]. Ȼɚ-Ɏɔɐɔɘɚɘɟ, ɛɚɘɔɘɚ 

ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɜɔɣɔə, ɩɞɚ ɘɚɒɑɞ ɍɧɞɨ ɚɍɟ-

ɝɗɚɎɗɑəɚ ɐɧɡɌɞɑɗɨəɚɕ ɩɖɝɖɟɜɝɔɑɕ ɐɔɌɠɜɌɏɘɧ 

ɛɜɔ əɌɐɐɔɌɠɜɌɏɘɌɗɨəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫ ɔ, ɎɝɗɑɐɝɞɎɔɑ ɩɞɚɏɚ, ɝəɔɒɑəɔɑɘ 

ɖɌɣɑɝɞɎɌ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɔɓ-

ɓɌ ɐɔəɌɘɔɣɑɝɖɚɕ əɑɜɑɓɖɚɝɞɔ. ȺɐəɌɖɚ ɩɞɌ ɞɜɔ-

ɎɔɌɗɨəɌɫ ɛɜɔɣɔəɌ ɝəɔɒɑəɔɫ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ȺɉȶȾ Ⱥȯȶ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɝɑɜɨɑɓəɚ əɑ ɚɍɝɟɒɐɌɑɞ-

ɝɫ.  

ȮɞɚɜɌɫ ɣɌɝɞɨ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ-

ɝɎɫɥɌɗɌɝɨ ɛɚɔɝɖɟ ɛɟɞɑɕ ɛɚɎɧɤɑəɔɫ ɝɛɑɢɔɠɔɣ-

əɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ, ɛɚɝɖɚɗɨɖɟ 

ɔɓɎɑɝɞəɚ, ɣɞɚ ɐɌəəɧɕ ȼɀȻ ɝɛɚɝɚɍɑə ɌɖɞɔɎəɚ 

ɌɖɖɟɘɟɗɔɜɚɎɌɞɨɝɫ ɔ Ɏ ɚɣɌɏɌɡ ɎɚɝɛɌɗɑəɔɫ [17]. 

Ȱɗɫ ɩɞɚɏɚ, ɛɚ ɌəɌɗɚɏɔɔ ɝ ɓɌɜɟɍɑɒəɧɘɔ ɜɌɍɚɞɌ-

ɘɔ, ɘɧ ɔɓɟɣɌɗɔ ɠɌɜɘɌɖɚɖɔəɑɞɔɖɟ 199 Tl-ɡɗɚɜɔɐɌ 

ɝ ɛɚɘɚɥɨɪ ɛɜɚɎɑɐɑəɔɫ ɝɢɔəɞɔɏɜɌɠɔɔ Ɏ ɐɎɌ 

ɩɞɌɛɌ ð Ɏ ɜɌəəɪɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ. ȽɣɔɞɌɑɞɝɫ, ɣɞɚ Ɍɖɖɟɘɟɗɫɢɔɫ 201 Tl-

ɡɗɚɜɔɐɌ ɎɚɓɜɌɝɞɌɑɞ ɝɚ Ɏɜɑɘɑəɑɘ Ɏ ɌɖɞɔɎəɚ ɘɑ-

ɞɌɍɚɗɔɓɔɜɟɪɥɔɡ ɚɛɟɡɚɗɫɡ Ⱥȯȶ (DR>ER, RI>1), Ɍ 

Ɏ əɑɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɫɡ (Ɏ ɣɌɝɞəɚɝɞɔ, ɚɣɌ-

ɏɌɡ ɎɚɝɛɌɗɑəɔɫ), əɌɛɜɚɞɔɎ, ɝəɔɒɌɑɞɝɫ Ɏɝɗɑɐ-

ɝɞɎɔɑ çɎɧɘɧɎɌəɔɫè ɔəɐɔɖɌɞɚɜɌ ɔɓ əɔɡ (DR<ER, 

RI<1). ȻɚɗɌɏɌɪɞ, ɣɞɚ ɩɞɚ ɝɎɫɓɌəɚ ɝ ɜɌɓɗɔɣɔɫɘɔ Ɏ 

ɘɑɡɌəɔɓɘɌɡ əɌɖɚɛɗɑəɔɫ ȼɀȻ Ɏ ɚɛɟɡɚɗɑɎɧɡ ɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɚɣɌɏɌɡ. ȾɌɖ, Ɏ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɫɡ Ⱥȯȶ ɝɚ Ɏɜɑɘɑəɑɘ Ɍɖɖɟɘɟɗɫɢɔɫ ɔəɐɔɖɌɞɚɜɌ 

ɎɚɓɜɌɝɞɌɑɞ ɎɝɗɑɐɝɞɎɔɑ ɑɏɚ ɓɌɡɎɌɞɌ ɔ ɐɗɔɞɑɗɨəɚ-

ɏɚ ɐɑɛɚəɔɜɚɎɌəɔɫ Ɏ ɒɔɓəɑɝɛɚɝɚɍəɧɡ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɖɗɑɞɖɌɡ [20]. ȹɌɛɜɚɞɔɎ, ɔɓ ɚɣɌɏɚɎ ɎɚɝɛɌɗɑ-

əɔɫ ɝɚ Ɏɜɑɘɑəɑɘ ȼɀȻ ɍɧɝɞɜɚ ɎɧɎɚɐɔɞɝɫ ɍɗɌɏɚ-

ɐɌɜɫ ɟɝɔɗɑəəɚɘɟ ɖɜɚɎɚɞɚɖɟ, ɛɚɝɖɚɗɨɖɟ Ɏəɟɞɜɔ-

ɖɗɑɞɚɣəɧɕ ɑɏɚ ɓɌɡɎɌɞ ɔɘɘɟəɚɢɔɞɌɘɔ ɘɔəɔ-

ɘɌɗɨəɧɕ [20]. ȺɐəɌɖɚ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ (4/19, 21,1%) əɌɍɗɪɐɌɗɚɝɨ 

çɎɧɘɧɎɌəɔɑè 199Tl+ ɔ ɔɓ ɚɛɟɡɚɗɑɕ, ɣɞɚ ɛɜɔɎɚɐɔ-

ɗɚ ɖ ɝəɔɒɑəɔɪ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ (DR<ER, RI<1) 

ɔ əɑɎɚɓɘɚɒəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɔɡ ɝ 

ɎɚɝɛɌɗɑəɔɑɘ ɛɚ ɐɌəəɚɘɟ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɘɟ 

ɛɜɔɓəɌɖɟ. Ȼɚɩɞɚɘɟ ɓɌɞɑɘ ɛɜɚɎɚɐɔɗɝɫ ɐɑɞɌɗɨəɧɕ 

ɌəɌɗɔɓ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɧɡ ɝɢɔəɞɔɏɜɌɠɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ. ȾɌɖ, ɝəɔɒɑəɔɑ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɏɔɛɑɜɠɔɖɝɌɢɔɔ ȼɀȻ ɔ ɟɘɑəɨɤɑəɔɑ ɣɑɞɖɚɝɞɔ 

ɖɚəɞɟɜɚɎ ɟɣɌɝɞɖɌ ɛɚɎɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɔə-

ɐɔɖɌɞɚɜɌ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɜɌəəɑɕ ɠɌɓɚɕ  əɌɍɗɪɐɌɗɔɝɨ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ ɣɌɥɑ ɛɜɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɛɜɚɢɑɝɝɌɡ ɚɞəɚɝɔɞɑɗɨəɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

(p<0,001 ɔ p<0,001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȺɐəɌɖɚ 

əɌɔɗɟɣɤɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ 

Ⱥȯȶ ɚɞ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɐɚɝɞɔɏɌɗɔɝɨ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɖɜɔɞɑɜɔɑɎ. Ȼɜɚ-

Ɏɑɐɑəəɧɕ ROC-ɌəɌɗɔɓ ɛɚɓɎɚɗɔɗ ɟɝɞɌəɚɎɔɞɨ 

ɏɜɌəɔɢɟ əɑɚɛɗɌɝɞɔɣɑɝɖɔɡ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ 

ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɛɚ Ɏɑɗɔɣɔəɑ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ 

RI=0,902. ȺɐəɌɖɚ Ɏ ɌəɌɗɚɏɔɣəɚɕ ɓɌɜɟɍɑɒəɚɕ 

ɜɌɍɚɞɑ Yu Y.H. et al. [21], ɔɓɟɣɌɎɤɑɕ ɘəɚɏɚɣɔɝ-

ɗɑəəɟɪ Ɏɧɍɚɜɖɟ ɛɌɢɔɑəɞɚɎ (n=161), ɐɗɫ ɜɌɓɗɔ-

ɣɑəɔɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ 

ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ ɛɚɗɟɣɑəɌ əɑɝɖɚɗɨɖɚ ɍ·ɗɨɤɌɫ 

ɎɑɗɔɣɔəɌ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ (RI=1,20), Ɍ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 201 Tl-ɡɗɚɜɔɐɚɘ ɝɚɝɞɌɎɔɗɔ 

71,9%, 83,1% ɔ 76,4% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [21]. Ȼɚ 

Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, ɎɧɝɚɖɌɫ ɎɑɗɔɣɔəɌ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɏɜɌəɔɢɧ ɚɛɟɡɚɗɑɎɧɡ 

ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɜɌɍɚɞɑ Yu Y.H. et 

al. [21] ɝɎɫɓɌəɌ ɝ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɌɢɔɑəɞɚɎ ɝ ɏɜɌəɟɗɑɘɌɞɚɓəɧɘ ɎɚɝɛɌɗɑəɔɑɘ (ɞɟ-

ɍɑɜɖɟɗɑɓɚɘ, ɝɌɜɖɚɔɐɚɓɚɘ ɔ ɐɜ.), ɖɚɞɚɜɚɑ ɘɚɒɑɞ 

Ɏ ɝɔɗɟ Ɏəɟɞɜɔɖɗɑɞɚɣəɚɏɚ ɐɑɛɚəɔɜɚɎɌəɔɫ ȼɀȻ 

ɔɘɔɞɔɜɚɎɌɞɨ ɚɛɟɡɚɗɑɎɧɑ ɚɣɌɏɔ. Ȯɑɜɚɫɞəɚ, Ɏɧ-
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ȼɔɝ. 6.  ȾɚɣɑɣəɌɫ ɐɔɌɏɜɌɘɘɌ (Ɍ) ɔ ROC-ɖɜɔɎɌɫ (ɍ) ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɫ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ⱥȯȶ ɛɚ Ɏɑɗɔɣɔəɑ RI(relative)=1,025 (ɛɗɚɥɌɐɨ ɛɚɐ ROC-

ɖɜɔɎɚɕ AUC=1,000, p<0,0001 ɛɚ ɝɜɌɎəɑəɔɪ ɝ Area=0,5). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ əɌɤɑɕ 

ɜɌɍɚɞɑ ɚɍɟɝɗɚɎɗɑəɧ ɚɞɝɟɞɝɞɎɔɑɘ ɛɌɢɔɑəɞɚɎ ɝ 

ɡɜɚəɔɣɑɝɖɔɘ ɏɜɌəɟɗɑɘɌɞɚɓəɧɘ ɎɚɝɛɌɗɑəɔɑɘ Ɏ 

ɔɝɝɗɑɐɚɎɌəəɚɕ Ɏɧɍɚɜɖɑ ɍɚɗɨəɧɡ.  

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, ɝɌɘɧɘ ɩɠɠɑɖɞɔɎəɧɘ 

ɛɚɐɡɚɐɚɘ ɖ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɪ ɚɛɟɡɚɗɑɎɧɡ ɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ɫɎɔɗɚɝɨ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ. ȱɏɚ 

ɛɜɔɘɑəɑəɔɑ ɟɒɑ ɐɚɖɌɓɌɗɚ ɝɎɚɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔ ɚɣɌɏɚɎ 

ɎɚɝɛɌɗɑəɔɫ Ɏ ɛɜɑɐɑɗɌɡ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ 

ɌɛɛɌɜɌɞɌ [17]. Ȯ ɚɝəɚɎɑ Ɏɧɣɔɝɗɑəɔɫ ɚɞəɚɝɔ-

ɞɑɗɨəɚɏɚ ɔəɐɑɖɝɌ ɜɑɞɑəɢɔɔ ɗɑɒɔɞ ɟɣɑɞ ɚɞɜɔɢɌ-

ɞɑɗɨəɚɕ ɖɚɜɜɑɗɫɢɔɚəəɚɕ ɝɎɫɓɔ RI ɔ ER, ɖɚɞɚɜɌɫ 

ɚɍɟɝɗɚɎɗɑəɌ ɩɠɠɑɖɞɌɘɔ ɖɜɚɎɚɞɚɖɌ ɖɌɖ Ɏ ɚɛɟɡɚ-

ɗɫɡ, ɞɌɖ ɔ Ɏ ɚɣɌɏɌɡ ɎɚɝɛɌɗɑəɔɫ. ȺɐəɌɖɚ ɑɝɗɔ 

ɐɌəəɧɑ ɝɎɫɓɔ ɐɚɝɞɔɏɌɗɔ ɟɜɚɎəɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ 

ɓəɌɣɔɘɚɝɞɔ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɢɑɝɝɚɎ Ɏ ɖɚɝɞɫɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɫɡ, ɚ ɣɑɘ ɝɚ-

ɚɍɥɌɗɚɝɨ Ɏ əɌɤɔɡ ɛɜɑɐɧɐɟɥɔɡ ɜɌɍɚɞɌɡ [17], ɞɚ 

Ɏ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɍɚɓəɌɣɔɗɌɝɨ ɞɚɗɨɖɚ 

ɞɑəɐɑəɢɔɫ ɖ əɌɗɔɣɔɪ ɛɚɐɚɍəɧɡ ɝɎɫɓɑɕ. ɉɞɚ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ əɑɍɚɗɨɤɔɘ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɛɌɢɔɑəɞɚɎ Ɏ əɌɝɞɚɫɥɑɕ ɜɌɍɚɞɑ, ɚɝɚɍɑəəɚ 

ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ. 

Ȯ ɔɞɚɏɑ, ɔɝɛɚɗɨɓɟɫ ɚɞəɚɝɔɞɑɗɨəɧɕ ɔə-

ɐɑɖɝ ɜɑɞɑəɢɔɔ, ɟɐɌɗɚɝɨ ɛɚɎɧɝɔɞɨ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ Ⱥȯȶ ɐɚ 100%, ɟɎɑ-

ɗɔɣɔɎ ɔ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɔɖɔ. ȺɐəɌɖɚ ɛɚɗɟɣɑəəɧɑ 

əɌɘɔ ɐɌəəɧɑ ɚɝəɚɎɌəɧ əɌ ɝɜɌɎəɔɞɑɗɨəɚ əɑ-

ɍɚɗɨɤɚɕ Ɏɧɍɚɜɖɑ ɛɌɢɔɑəɞɚɎ ɔ əɟɒɐɌɪɞɝɫ Ɏ 

ɐɌɗɨəɑɕɤɑɕ ɖɚɜɜɑɖɢɔɔ ɛɚ ɘɑɜɑ ɟɎɑɗɔɣɑəɔɫ 

ɣɔɝɗɌ əɌɍɗɪɐɑəɔɕ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ, əɑɚɍɡɚɐɔɘɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔɎɑɐɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏ ɢɑɗɚɘ 

ɝɚɏɗɌɝɟɪɞɝɫ ɝ ɐɌəəɧɘɔ ɓɌɜɟɍɑɒəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ [16, 21, 22] ɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔ ɚɛɟɡɚɗɑ-

Ɏɧɡ ɛɜɚɢɑɝɝɚɎ ɚɛɚɜəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɌɛɛɌɜɌɞɌ 

ɝ ɛɚɘɚɥɨɪ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ [17]. 

ȳɌɖɗɪɣɑəɔɑ.   

ȽɢɔəɞɔɏɜɌɠɔɫ ɝ 199 Tl-ɡɗɚɜɔɐɚɘ ð ɛɑɜɝɛɑɖ-

ɞɔɎəɧɕ ɘɑɞɚɐ əɑɝɛɑɢɔɠɔɣɑɝɖɚɕ ɔəɐɔɖɌɢɔɔ 

ɚɛɟɡɚɗɑɎɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ɩɖɎɔɎɌɗɑəɞəɧɕ ɛɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎ-

əɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 201 Tl-ɡɗɚɜɔɐɚɘ, ɔ ɘɚɒɑɞ 

ɍɧɞɨ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɚɎɌə ɐɗɫ ɎɧɫɎɗɑəɔɫ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɜɌɓɘɑɜɌɘɔ ɍɚɗɑɑ 2-3 ɝɘ. Ȼɜɔ 

əɌɗɔɣɔɔ ɏɔɛɑɜɠɔɖɝɌɢɔɔ 199 Tl-ɡɗɚɜɔɐɌ Ɏ ɓɚəɑ 

ɔəɞɑɜɑɝɌ əɑɚɛɗɌɝɞɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ əɌɔɍɚɗɑɑ 

ɟɝɛɑɤəɚ ɐɔɠɠɑɜɑəɢɔɜɟɪɞɝɫ ɚɞ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɛɚ ɖɚɗɔɣɑɝɞɎɑəəɧɘ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɘ 

ɖɜɔɞɑɜɔɫɘ (Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɚɞəɚɝɔɞɑɗɨəɚɘɟ 

ɔəɐɑɖɝɟ ɜɑɞɑəɢɔɔ), ɟɣɔɞɧɎɌɪɥɔɘ ɜɌɓɗɔɣɔɑ 

ɠɌɜɘɌɖɚɖɔəɑɞɔɖɔ ȼɀȻ Ɏ ɚɛɟɡɚɗɑɎɧɡ ɔ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɚɣɌɏɌɡ. 
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ɧɫɎɗɑəɔɑ  Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ ɛɚɣɖɔ ɝ ɛɚɘɚɥɨɪ ȶȾ ɔɗɔ ȸȼȾ əɑ ɫɎɗɫɑɞɝɫ ɛɜɫɘɧɘ 

ɛɚɖɌɓɌəɔɑɘ ɖ ɚɛɑɜɌɞɔɎəɚɘɟ ɗɑɣɑəɔɪ, əɚ əɑɜɑɐɖɔ ɝɗɟɣɌɔ ɜɑɓɑɖɢɔɔ ɛɚɣɖɔ ɔɗɔ 

əɑɠɜɩɖɞɚɘɔɔ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɎɑɜɔɠɔɢɔɜɚɎɌəəɚɕ Ɍəɏɔɚɘɔɚɗɔɛɚɘɚɕ.  

ȼɑɞɜɚɝɛɑɖɞɔɎəɚɘɟ ɌəɌɗɔɓɟ ɛɚɐɎɑɜɏɗɔɝɨ ɐɌəəɧɑ ȶȾ ɔ ȸȼȾ 12 ɛɌɢɔɑəɞɚɎ, ɛɜɚɚɛɑ-

ɜɔɜɚɎɌəəɧɡ ɛɚ ɛɚɎɚɐɟ ɚɛɟɡɚɗɔ ɛɚɣɖɔ;  2 ɛɌɢɔɑəɞɌ ɍɧɗɔ ɛɜɚɚɛɑɜɔɜɚɎɌəɧ Ɏ ɝɎɫɓɔ ɝ 

ɎəɟɞɜɔɚɛɟɡɚɗɑɎɧɘ ɖɜɚɎɚɔɓɗɔɫəɔɑɘ; 1 ɛɌɢɔɑəɞ ð Ɏ ɝɎɫɓɔ ɝ ɖɜɟɛəɧɘ ɜɌɓɘɑɜɌɘɔ ɚɛɟɡɚ-

ɗɔ. Ȯ ɟɖɌɓɌəəɧɡ əɌɍɗɪɐɑəɔɫɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ Ɍəɏɔɚɘɔɚɗɔ-

ɛɚɘɟ, ɣɞɚ ɎɛɚɝɗɑɐɝɞɎɔɔ  ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ. ȿ 9 ɍɚɗɨəɧɡ ɛɑɜɑɐ ɚɛɑɜɌ-

ɢɔɑɕ ɍɧɗ ɟɝɞɌəɚɎɗɑə  ɐɔɌɏəɚɓ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɚɣɖɔ. ȴɓ əɔɡ ɟ 7 ɣɑɗɚɎɑɖ ɏɔ-

ɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌɗɌ ɎɧɫɎɔɗɚ Ɍəɏɔɚɘɔɚɗɔɛɚɘɟ ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɘɌɗɔɏəɔɓɌɢɔɔ; ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɔɘɑɗɚ ɘɑɝɞɚ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɑ Ɍəɏɔɚɘɔɚ-

ɗɔɛɚɘɧ Ɏ ɗɑɕɚɘɔɚɝɌɜɖɚɘɟ, ɔ ɑɥɑ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɩɛɔ-

ɞɑɗɔɚɔɐəɌɫ ɌəɏɔɚɘɔɚɗɔɛɚɘɌ ɝ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɜɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɔ ɛɑ-

ɣɑəɨ. 

  Ȼɜɔɣɔəɚɕ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ ɚ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɡɌɜɌɖɞɑɜɑ ɚɛɟ-

ɡɚɗɔ ɛɚɣɖɔ ɫɎɔɗɔɝɨ: ɝɗɌɍɌɫ ɎɧɜɌɒɑəəɚɝɞɨ ɔɗɔ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ  ɒɔɜɚɎɚɏɚ ɖɚɘɛɚəɑə-

ɞɌ Ɏ ɚɛɟɡɚɗɔ, Ɍ ɞɌɖɒɑ ɎɧɜɌɒɑəəɧɕ ɝɚɗɔɐəɧɕ ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ, ɝɡɚɒɔɕ  ɛɚ ȶȾ-

ɖɌɜɞɔəɑ ɝ ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɘ ɜɌɖɚɘ. ȶȾ ɔ ȸȼȾ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɍɚɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɟɝɔɗɑəɔɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɚɓɎɚɗɫɪɞ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɘɑɒɐɟ Ɍəɏɔɚɘɔɚɗɔɛɚɘɚɕ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɨɪ ɛɚɣɖɔ.  

  
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɌəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ, ɩɛɔɞɑɗɔɚɔɐəɌɫ Ɍəɏɔɚɘɔɚɗɔɛɚ-

ɘɌ, ɜɌɖ ɛɚɣɖɔ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 
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etection of renal angiomyolipoma with CT or MRI is not a dire ct indication for surg i-

cal treatment, but cases of nephrectomy or partial nephrectomy with histologically 

confirmed angiomyolipoma are not uncommon. CT and MRI findings of 12 patients, 

operated for kidney tumor, histologically represented an angiomyolipoma , unde rwent retr o-

spective analysis. Two patients were operated because of the intratumoral hemorrhage and 

one patient due to the large size of the tumor; in these cases preoperative examination r e-

vealed angiomiolipoma and there were no differences with his tological data. 9 patients had a 

preoperative diagnosis of malignant kidney tumor. Of these, in 7 patients microscopic exa m-

ination of removed tumors showed angiomyolipoma without any signs of malignancy, in one 

case there was a malignant transformation of angiomyolipoma to leiomyosarcoma, and in 

another the malignant epithelioid angiomyolipoma with metastases to the regional lymph 

nodes and liver was found.  

A small amount of the fatty component in the tumor or its absence, and large solid 

component of the tumor, similar to renal cell carcinoma, were causes of false -positive fin d-

ings of malignant kidney tumors. CT and MRI with a bolus contrast enhancement allow for 

a diffe rential diagnosis between angiomyolipoma and malignant kidney tumor in most cases.  

 
Keywords: renal angiomyolipoma, epithelioid angiomyolipoma, renal cancer, 

computed tomography, magnetic resonance imaging.  
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ɣɑɝɖɔɕ ɐɔɝɛɌəɝɑɜ. 
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əɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ ɫɎɗɫɑɞɝɫ ɐɚɍɜɚɖɌ-

ɣɑɝɞɎɑəəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ ɘɑɓɑəɡɔ-

ɘɌɗɨəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ, ɝɚɝɞɚɫɥɔɘ ɔɓ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ, ɏɗɌɐɖɚɕ ɘɧɤɑɣəɚɕ ɞɖɌəɔ ɔ 

ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ Ɏ ɜɌɓɗɔɣəɧɡ ɝɚɚɞəɚɤɑəɔ-

ɫɡ, Ɏ əɑɚɝɗɚɒəɑəəɚɘ ɝɚɝɞɚɫəɔɔ əɑ ɞɜɑɍɟɪɥɔɘ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ [1, 2]. ȮɧɫɎɗɑəɔɑ ɒɔɜɚ-

Ɏɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɚɍɜɌɓɚɎɌəɔɔ ɝ ɛɚɘɚɥɨɪ ɝɚ-

Ɏɜɑɘɑəəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ð 

ɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ ɔ ȸȼȾ) ð 

ɛɚɓɎɚɗɫɑɞ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ Ɏɑɜɚɫɞəɚɝɞɔ 

ɛɜɑɐɛɚɗɚɒɔɞɨ Ɍəɏɔɚɘɔɚɗɔɛɚɘɟ ɔ ɔɓɍɑɒɌɞɨ ɚɛɑ-

ɜɌɢɔɔ [3]. ȺɐəɌɖɚ, Ɏɜɑɘɫ ɚɞ Ɏɜɑɘɑəɔ, ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɛɑɜɌɢɔɚəəɚɏɚ ɘɌɞɑɜɔɌ-

ɗɌ ɛɌɢɔɑəɞɚɎ, ɛɚɐɎɑɜɏɤɔɡɝɫ əɑɠɜɩɖɞɚɘɔɔ ɔɗɔ 

ɜɑɓɑɖɢɔɔ ɛɚɣɖɔ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɟɪ ɚɛɟɡɚɗɨ ɛɚ ɐɌəəɧɘ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɎɧɫɎɗɫɑɞ Ɍəɏɔɚɘɔɚɗɔɛɚɘɟ. 

ɂɑɗɨ ɜɌɍɚɞɧ.  

Ȼɚɔɝɖ Ɏɚɓɘɚɒəɧɡ ɛɟɞɑɕ ɝəɔɒɑəɔɫ ɣɔɝɗɌ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ ɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɘ ɡɌɜɌɖɞɑɜɑ ɚɛɟɡɚɗɔ ɛɚɣɖɔ ɝ ɛɚɘɚɥɨɪ 

ɌəɌɗɔɓɌ ɐɌəəɧɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ (ȶȾ ɔɗɔ ȸȼȾ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɑɞɜɚɝɛɑɖɞɔɎəɚɘɟ ɌəɌɗɔɓɟ ɛɚɐɎɑɜɏɗɔɝɨ 

ɐɌəəɧɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɔ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ 12 ɛɌɢɔɑə-

ɞɚɎ, ɖɚɞɚɜɧɘ Ɏ 2008-2011 ɏɏ. Ɏ ɚɞɐɑɗɑəɔɔ ɚəɖɚ-

ɟɜɚɗɚɏɔɔ ȽȺȶȺȰ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɚɛɑɜɌɞɔɎəɚɑ 

ɎɘɑɤɌɞɑɗɨɝɞɎɚ əɌ ɛɚɣɖɌɡ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɏɔɝɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɎɑɜɔɠɔɖɌɢɔɑɕ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ. 

Ƚɛɔɝɚɖ ɝɚɝɞɌɎɔɗɔ 6 ɒɑəɥɔə ɔ 5 ɘɟɒɣɔə, Ɏɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ əɌ ɘɚɘɑəɞ ɎɧɫɎɗɑəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɫ ɝɚɝɞɌɎɗɫɗ ɚɞ 21 ɏɚɐɌ ɐɚ 76 ɗɑɞ. 7 ɛɌɢɔɑəɞɚɎ 

ɛɑɜɑəɑɝɗɔ əɑɠɜɩɖɞɚɘɔɪ, 5 ɛɌɢɔɑəɞɚɎ ð ɣɌ-

ɝɞɔɣəɟɪ ɜɑɓɑɖɢɔɪ ɛɚɣɖɔ. Ȯ 10 əɌɍɗɪɐɑəɔɫɡ Ɏ 

ɖɌɣɑɝɞɎɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɧ-

ɝɞɟɛɌɗɌ ȶȾ, Ɏ 2 ð ȸȼȾ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ ɎɧɛɚɗəɫɗɌɝɨ əɌ 16-ɝɜɑɓɚɎɚɘ ɝɛɔɜɌɗɨəɚɘ 

ɌɛɛɌɜɌɞɑ GE LightSpeed, ɝ ɞɚɗɥɔəɚɕ ɜɑɖɚə-

ɝɞɜɟɔɜɟɑɘɚɏɚ ɝɜɑɓɌ 2,5 ɘɘ ɔ ɔəɞɑɜɎɌɗɚɘ 2,5 

ɘɘ; ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ȿɗɨɞɜɌɎɔɝɞ, 100 ɘɗ), ɝ 

Ɏɧɛɚɗəɑəɔɑɘ əɌɞɔɎəɚɕ ɠɌɓɧ, Ɍ ɞɌɖɒɑ Ɍɜɞɑɜɔ-

Ɍɗɨəɚɕ, ɛɌɜɑəɡɔɘɌɞɚɓəɚɕ ɔ ɚɞɝɜɚɣɑəəɚɕ ɠɌɓ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɛɜɚɎɚɐɔɗɔ 

əɌ ɌɛɛɌɜɌɞɑ GE Signa Excite ɝ əɌɛɜɫɒɑəɔɑɘ 

ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ; Ɏɧɛɚɗəɫɗɔɝɨ Ⱦ1- ɔ Ⱦ2-

ɎɓɎɑɤɑəəɧɑ əɌɞɔɎəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ Ɏ ɖɚɜɚəɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɔ ɝ ɛɚɐɌɎɗɑəɔɑɘ 

ɝɔɏəɌɗɌ ɚɞ ɒɔɜɌ. ȭɚɗɪɝəɚɑ ɖɚəɞɜɌɝɞəɚɑ ɟɝɔɗɑ-

əɔɑ ɛɜɚɎɚɐɔɗɔ 20 ɘɗ ɛɜɑɛɌɜɌɞɌ ȸɌɏəɑɎɔɝɞ, Ɏɧ-

ɛɚɗəɫɫ ɌɜɞɑɜɔɌɗɨəɟɪ, ɛɌɜɑəɡɔɘɌɞɚɓəɟɪ ɔ ɚɞ-

ɝɜɚɣɑəəɟɪ ɠɌɓɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȼɑɓɟɗɨɞɌɞɧ. 

2 ɛɌɢɔɑəɞɌ ɔɓ ɎɧɤɑəɌɓɎɌəəɚɏɚ ɝɛɔɝɖɌ 

Ȭ 

 

ȼɔɝ. 1,Ɍ 

 

ȼɔɝ. 1,ɍ 

 

ȼɔɝ. 1,Ɏ 

ȼɔɝ. 1,Ɍ ȸȼȾ ɛɜɌɎɚɕ ɛɚɣɖɔ. ȶɚ-

ɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ2-Ȯȴ. 

ȻɌɢɔɑəɞɖɌ ȳ., 63 ɏɚɐɌ.                  

ȼɔɝ. 1,ɍ ȸȼȾ ɛɜɌɎɚɕ ɛɚɣɖɔ. Ȭɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ2- Ȯȴ FS.    

ȼɔɝ. 1,Ɏ  ȸȼȾ ɛɜɌɎɚɕ ɛɚɣɖɔ. Ȭɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ1-Ȯȴ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɛɌɜɑə-

ɡɔɘɌɞɚɓəɌɫ ɠɌɓɌ.                           

ȬəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ ɝ ɘɌɗɔɏəɔɓɌɢɔɑɕ.   Ȯ əɔɒəɑɘ ɔ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɌɡ ɛɜɌɎɚɕ ɛɚɣɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɜɟɛ-

əɚɑ ɘəɚɏɚɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝ əɌɗɔɣɔɑɘ ɎɧɜɌɒɑəəɚɏɚ ɒɔɜɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ (Ȭ, 

ȭ, ɝɞɜɑɗɖɔ) ɔ ɝɚɗɔɐəɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ Ɏɔɐɑ çɛɜɚɝɗɚɑɖè, ɔəɞɑəɝɔɎəɚ əɌɖɌɛɗɔɎɌɪɥɑɏɚ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

(Ȯ, ɝɞɜɑɗɖɌ). 
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ɛɚɐɎɑɜɏɗɔɝɨ əɑɠɜɩɖɞɚɘɔɔ ɛɚ ɛɜɔɣɔəɑ əɌɗɔɣɔɫ 

ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɝɞɜɟɖɞɟɜɟ ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ ɔ Ɏ 

ɚɖɚɗɚɛɚɣɑɣəɟɪ ɒɔɜɚɎɟɪ ɖɗɑɞɣɌɞɖɟ. ȶɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɎɧɫɎɔɗɌ ɖɜɟɛəɧɑ ɚɍɜɌɓɚ-

ɎɌəɔɫ (101 ɔ 43 ɘɘ Ɏ əɌɔɍɚɗɨɤɑɘ ɜɌɓɘɑɜɑ) ɝ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɩɖɝɞɜɌɜɑəɌɗɨəɧɘ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑɘ, ɛɜɑɚɍɗɌɐɌəɔɑɘ Ɏ ɝɞɜɟɖɞɟɜɑ ɒɔɜɚ-

Ɏɚɏɚ ɖɚɘɛɚəɑəɞɌ ɔ ɛɜɔɓəɌɖɌɘɔ ɖɜɚɎɚɔɓɗɔɫəɔɫ. 

ȱɥɑ 1 ɛɌɢɔɑəɞɟ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɝɑɏɘɑəɞɌɜəɌɫ 

ɜɑɓɑɖɢɔɫ ɛɚɣɖɔ Ɏ ɝɎɫɓɔ ɝ ɖɜɟɛəɧɘɔ ɜɌɓɘɑɜɌɘɔ 

ɚɍɜɌɓɚɎɌəɔɫ (83 ɘɘ). ȳɌɖɗɪɣɑəɔɑ ɎɜɌɣɌ-

ɜɌɐɔɚɗɚɏɌ Ɏ əɌɓɎɌəəɧɡ ɝɗɟɣɌɫɡ ɓɎɟɣɌɗɚ ɖɌɖ 

çɌəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔè, ɔ ɜɌɝɡɚɒɐɑəɔɫ ɐɌə-

əɧɡ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȶȾ ɝ ɐɌəəɧɘ ɔ ɏɔɝɞɚɗɚ-

ɏɔɔ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ. 

Ȯ ɝɗɑɐɟɪɥɑɘ əɌɍɗɪɐɑəɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ȸȼȾ ɍɧɗɌ ɎɧɫɎɗɑəɌ  ɖɜɟɛ-

əɌɫ ɚɛɟɡɚɗɨ Ɏ ɝɜɑɐəɑɘ ɔ əɔɒəɑɘ ɝɑɏɘɑəɞɌɡ 

ɛɚɣɖɔ, ɜɌɓɘɑɜɚɘ ɐɚ 84 ɘɘ, ɝ ɎɧɜɌɒɑəəɧɘ ɖɌɖ 

ɒɔɜɚɎɧɘ, ɞɌɖ ɔ ɘɫɏɖɚɞɖɌəəɧɘ ɖɚɘɛɚəɑəɞɚɘ ɔ 

ɍɟɏɜɔɝɞɧɘ ɖɚəɞɟɜɚɘ, ɎɐɌɪɥɔɘɝɫ Ɏ ɚɖɚɗɚɛɚ-

ɣɑɣəɟɪ ɖɗɑɞɣɌɞɖɟ (ɜɔɝ. 1). ȽɛɑɢɔɌɗɔɝɞ ȸȼȾ 

ɛɜɑɐɛɚɗɚɒɔɗ əɌɗɔɣɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ, 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ əɑɠɜɩɖɞɚɘɔɫ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ 

ɎɑɜɔɠɔɢɔɜɚɎɌəɌ ɌəɏɔɚɘɔɚɗɔɛɚɘɌ ɝ ɘɌɗɔɏəɔɓɌ-

ɢɔɑɕ Ɏ ɗɑɕɚɘɔɚɝɌɜɖɚɘɟ.  

ȿ ɝɗɑɐɟɪɥɑɕ ɛɌɢɔɑəɞɖɔ ɛɜɔ ȶȾ ɍɧɗɌ Ɏɧ-

ɫɎɗɑəɌ ɖɜɟɛəɌɫ ɚɛɟɡɚɗɨ (90 ɘɘ Ɏ ɜɌɓɘɑɜɑ), ɓɌ-

əɔɘɌɪɥɌɫ ɝɚɍɚɕ ɓəɌɣɔɞɑɗɨəɟɪ ɣɌɝɞɨ ɛɚɣɑɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɥɌɫɝɫ Ɏ ɛɌɜɌ-

əɑɠɜɔɕ. ȽɞɜɟɖɞɟɜɌ ɑɑ ɍɧɗɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

ɘɫɏɖɚɞɖɌəəɚɕ, ɝ ɎɧɜɌɒɑəəɧɘ ɝɚɝɟɐɔɝɞɧɘ ɖɚɘ-

ɛɚəɑəɞɚɘ ɔ əɑɘəɚɏɚɣɔɝɗɑəəɧɘɔ əɑɍɚɗɨɤɔɘɔ 

ɟɣɌɝɞɖɌɘɔ ɒɔɜɚɎɚɕ ɛɗɚɞəɚɝɞɔ. Ȼɚɘɔɘɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ Ɏ ɛɚɣɖɑ, ɎɧɫɎɗɫɗɔɝɨ ɞɌɖɒɑ əɑɘəɚɏɚɣɔɝ-

ɗɑəəɧɑ ɚɣɌɏɚɎɧɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɑɣɑəɔ, ɔɘɑɪ-

ɥɔɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɒɔɜɚɎɚɑ ɝɞɜɚɑəɔɑ. Ȼɚ-

ɝɗɑɐɟɪɥɔɕ ɓɌ əɑɠɜɩɖɞɚɘɔɑɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ ɎɧɫɎɔɗ ɩɛɔɞɑɗɔɚɔɐəɧɕ ɞɔɛ Ɍəɏɔɚɘɔɚ-

ɗɔɛɚɘɧ (ɞ.ə. PEComa) ɝ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɑɐɔəɔɣ-

əɧɑ ɜɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ. ȺɣɌɏɔ Ɏ 

ɛɑɣɑəɔ, ɎɎɔɐɟ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɑɜɎɔɣəɚɕ 

ɚɛɟɡɚɗɔ, ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɘɑɞɌɝɞɌɓɧ (ɜɔɝ. 

2). 

ȱɥɑ ɟ 1 ɛɌɢɔɑəɞɖɔ, ɛɚɐɎɑɜɏɤɑɕɝɫ əɑɠɜ-

ɩɖɞɚɘɔɔ, ɛɜɔ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɛɜɚɎɑɐɑəɔɔ 

ȸȼȾ ɚɍəɌɜɟɒɑəɌ ɚɛɟɡɚɗɨ Ɏ Ɏɑɜɡəɑɘ ɛɚɗɪɝɑ 

ɛɚɣɖɔ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɧɘ ɩɖɝɞɜɌɜɑəɌɗɨəɧɘ 

ɜɌɝɛɚɗɚɒɑəɔɑɘ, ɐɚ 55 ɘɘ Ɏ əɌɔɍɚɗɨɤɑɘ ɐɔɌ-

ɘɑɞɜɑ. Ȯ ɚɛɟɡɚɗɔ ɛɜɑɚɍɗɌɐɌɗ ɒɔɜɚɎɚɕ ɖɚɘɛɚ-

əɑəɞ, əɚ ɛɜɔɣɔəɚɕ ɓɌɖɗɪɣɑəɔɫ ɝɛɑɢɔɌɗɔɝɞɌ 

ȸȼȾ ɚ Ɏɑɜɚɫɞəɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɛɜɚɢɑɝɝɑ 

ɝɞɌɗ ɖɜɟɛəɧɕ ɝɚɗɔɐəɧɕ ɟɓɑɗ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚ-

ɗɔ, ɜɌɓɘɑɜɌɘɔ ɐɚ 27 ɘɘ, ɔəɞɑəɝɔɎəɚ ɔ əɑɚɐəɚ-

ɜɚɐəɚ əɌɖɌɛɗɔɎɌɪɥɔɕ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

(ɜɔɝ. 3 (Ȭ)). ȯɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧ-

ɫɎɔɗɚ Ɍəɏɔɚɘɔɚɗɔɛɚɘɟ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɘɌɗɔɏəɔ-

ɓɌɢɔɔ.  

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

 

ȼɔɝ. 2,Ɏ 

ȼɔɝ. 2,Ɍ.  ȶȾ.  ȹɌɞɔɎəɌɫ ɠɌɓɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɖɝɔɌɗɨəɌɫ 

ɛɜɚɑɖɢɔɫ.                                            

Ȯ ɛɜɌɎɚɕ ɛɚɣɖɑ ɔɘɑɑɞɝɫ ɖɜɟɛəɌɫ 

ɚɛɟɡɚɗɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɘɫɏɖɚɞ-

ɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ, ɝ əɑɍɚɗɨɤɔɘɔ 

ɟɣɌɝɞɖɌɘɔ ɒɔɜɌ (ɝɞɜɑɗɖɌ). 

ȼɔɝ. 2,ɍ.  ȶȾ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌ-

ɓɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.     

Ⱥɛɟɡɚɗɨ ɔəɞɑəɝɔɎəɚ ɛɚɎɧɤɌɑɞ 

ɝɎɚɪ ɛɗɚɞəɚɝɞɨ, ɡɚɜɚɤɚ ɎɔɓɟɌɗɔ-

ɓɔɜɟɑɞɝɫ ɝɚɝɟɐɔɝɞɧɕ ɖɚɘɛɚəɑəɞ 

ɚɍɜɌɓɚɎɌəɔɫ. Ȯ ɛɑɣɑəɔ ɎɧɫɎɗɫɪɞɝɫ 

ɘɑɞɌɝɞɌɞɔɣɑɝɖɔɑ ɚɣɌɏɔ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɒɔɜɚɎɚɕ ɛɗɚɞəɚɝɞɔ 

(ɝɞɜɑɗɖɔ). 

ȼɔɝ. 2,Ɏ.  ȯɔɝɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɑ-

ɛɌɜɌɞ. ȺɖɜɌɝɖɌ ɏɑɘɌɞɚɖɝɔɗɔ-

əɚɘ ɔ ɩɚɓɔəɚɘ, ɡ100.                      

Ɂɚɜɚɤɚ ɎɧɫɎɗɫɪɞɝɫ ɒɔɜɚɎɚɕ, ɏɗɌɐ-

ɖɚɘɧɤɑɣəɧɕ, ɝɚɝɟɐɔɝɞɧɕ ɔ ɩɛɔɞɑ-

ɗɔɚɔɐəɧɕ ɖɚɘɛɚəɑəɞɧ ɚɛɟɡɚɗɔ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȿ 1 ɛɌɢɔɑəɞɌ ɎɧɫɎɗɑəɌ ɖɜɟɛəɌɫ ɚɛɟɡɚɗɨ 

(ɐɚ 97 ɘɘ Ɏ ɜɌɓɘɑɜɑ) Ɏ ɝɜɑɐəɑɘ ɔ əɔɒəɑɘ ɝɑɏ-

ɘɑəɞɌɡ ɛɚɣɖɔ, ɝ ɣɑɞɖɔɘ ɖɚəɞɟɜɚɘ, ɜɌɝɛɜɚɝɞɜɌ-

əɫɪɥɌɫɝɫ Ɏ ɛɚɣɑɣəɧɕ ɝɔəɟɝ; ɝɞɜɟɖɞɟɜɌ ɚɛɟɡɚ-

ɗɑɎɚɏɚ ɟɓɗɌ əɌ ȶȾ ɍɧɗɌ əɑɚɐəɚɜɚɐəɚ ɝɚɗɔɐəɚɕ, ɝ 

əɌɗɔɣɔɑɘ ɓɚə əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, əɚ ɍɑɓ ɒɔɜɚɎɚ-

ɏɚ ɖɚɘɛɚəɑəɞɌ. Ⱥɛɟɡɚɗɨ ɔəɞɑəɝɔɎəɚ ɔ ɐɚɎɚɗɨəɚ 

ɜɌɎəɚɘɑɜəɚ əɌɖɌɛɗɔɎɌɗɌ ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ 

Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɔɝ. 3 (ȭ, 

Ȯ)). ȼɌɐɔɚɗɚɏ ɝɐɑɗɌɗ ɓɌɖɗɪɣɑəɔɑ ɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɜɔɜɚɐɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ; ɛɑɜɎɚəɌ-

ɣɌɗɨəɚɑ ɓɌɖɗɪɣɑəɔɑ ɏɔɝɞɚɗɚɏɌ ɓɎɟɣɌɗɚ ɖɌɖ çɝɌɜ-

ɖɚɘɌè ɔ ɐɔɌɏəɚɓ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ ɍɧɗ ɎɧɝɞɌɎ-

ɗɑə ɗɔɤɨ əɌ ɚɝəɚɎɌəɔɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚ-

ɏɚ ɌəɌɗɔɓɌ (ɩɖɝɛɜɑɝɝɔɫ ɌəɞɔɏɑəɌ HMB-45).  

ȹɌɖɚəɑɢ, ɟ 5 ɛɌɢɔɑəɞɚɎ ɛɜɔ ȶȾ ɚɍəɌɜɟ-

ɒɔɎɌɗɔɝɨ əɑɍɚɗɨɤɔɑ ɚɐɔəɚɣəɧɑ ɚɛɟɡɚɗɑɎɧɑ 

ɟɓɗɧ ɜɌɓɘɑɜɌɘɔ ɚɞ 23 ɐɚ 38 ɘɘ, ɜɌɝɛɚɗɚɒɑəəɧɑ 

ɖɌɖ Ɏ ɛɚɗɪɝɌɡ, ɞɌɖ ɔ Ɏ ɝɜɑɐəɑɘ ɝɑɏɘɑəɞɑ ɛɚɣɖɔ. 

ȽɞɜɟɖɞɟɜɌ ɚɛɟɡɚɗɑɕ ɍɧɗɌ ɝɚɗɔɐəɚɕ, ɚɞɘɑɣɌɗɚɝɨ 

ɎɧɜɌɒɑəəɚɑ, ɐɚɎɚɗɨəɚ ɚɐəɚɜɚɐəɚɑ əɌɖɚɛɗɑəɔɑ 

ɔɘɔ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɔɝɝɗɑɐɚɎɌəɔɫ. ȲɔɜɚɎɚɕ 

ɖɚɘɛɚəɑəɞ ɚɍɜɌɓɚɎɌəɔɕ ɎɧɫɎɗɫɗɝɫ Ɏ əɑɓəɌɣɔ-

ɞɑɗɨəɚɘ ɖɚɗɔɣɑɝɞɎɑ, ɗɔɤɨ Ɏ Ɏɔɐɑ ɘɑɗɖɔɡ ɟɣɌɝɞ-

ɖɚɎ ɒɔɜɚɎɚɕ ɛɗɚɞəɚɝɞɔ ɜɌɓɘɑɜɌɘɔ ɚɞ 2 ɐɚ 5 

ɘɘ, ɔ əɑ ɍɧɗ ɚɍəɌɜɟɒɑə ɛɜɔ ɛɑɜɎɔɣəɚɘ ɌəɌɗɔɓɑ 

ɐɌəəɧɡ ȶȾ. Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɑɑ ɣɑɞɖɚ 

ɘɑɗɖɔɑ Ɏɖɗɪɣɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ Ɏ ɚɛɟɡɚɗɫɡ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɍɑɓ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, 

Ɏ əɌɞɔɎəɟɪ ɠɌɓɟ ɝɖɌəɔɜɚɎɌəɔɫ (ɜɔɝ. 4). ȳɌɖɗɪ-

ɣɑəɔɑ ɝɛɑɢɔɌɗɔɝɞɌ ȶȾ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɑɐɛɚ-

ɗɌɏɌɗɚ əɌɗɔɣɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ, əɚ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɫɎɔɗɚ Ɍəɏɔɚ-

ɘɔɚɗɔɛɚɘɧ ɍɑɓ ɘɌɗɔɏəɔɓɌɢɔɔ.  

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȮɧɫɎɗɑəɔɑ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɑɎɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɛɚɣɖɔ ɟɣɌɝɞɖɚɎ ɒɔɜɚɎɚɕ ɞɖɌəɔ (ɞ.ɑ. ɝ 

ɚɞɜɔɢɌɞɑɗɨəɧɘ ɓəɌɣɑəɔɑɘ ɑɐɔəɔɢ ɁɌɟəɝɠɔɗɐɌ 

ɛɜɔ ȶȾ ɔ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɡ əɌ Ⱦ1- ɔ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɛɚəɔɒɌɪɥɔɡ ɝɎɚɕ 

ɝɔɏəɌɗ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɝ ɛɚɐɌɎɗɑəɔɑɘ ɒɔɜɌ 

ɛɜɔ ȸȼȾ) ɛɚɓɎɚɗɫɑɞ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔə-

ɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɞɚɣəɚ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ Ɍə-

ɏɔɚɘɔɚɗɔɛɚɘɧ, ɍɑɓ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɛɚɝɗɑɐɟɪ-

ɥɑɕ ɍɔɚɛɝɔɔ ɔ ɚɛɑɜɌɞɔɎəɚɘ ɎɘɑɤɌɞɑɗɨɝɞɎɑ [4]. 

ȻɜɔəɢɔɛɔɌɗɨəɚɏɚ ɓəɌɣɑəɔɫ ɐɗɫ ɐɔɌɏəɚɓɌ ɝɚɚɞ-

əɚɤɑəɔɑ  ɖɚɗɔɣɑɝɞɎɌ  ɒɔɜɚɎɚɏɚ,  ɝɚɝɟɐɔɝɞɚɏɚ  ɔ  
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ȼɔɝ. 3,Ɏ 

ȼɔɝ. 3,Ɍ.   ȸȼȾ, Ⱦ1-Ȯȴ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, Ɍɜɞɑɜɔ-

ɌɗɨəɌɫ ɠɌɓɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɫ.      ȻɌɢɔɑəɞɖɌ Ƚ., 62 ɏɚɐɌ. 

ȬəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ. Ȯ Ɏɑɜɡəɑɘ 

ɛɚɗɪɝɑ ɗɑɎɚɕ ɛɚɣɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɧɘ ɩɖɝɞɜɌɜɑəɌɗɨəɧɘ ɜɌɝɛɚɗɚ-

ɒɑəɔɑɘ, ɔɘɑɪɥɑɑ Ɏ ɍɚɗɨɤɑɕ ɣɌ-

ɝɞɔ ɝɎɚɑɏɚ ɚɍɦɑɘɌ ɒɔɜɚɎɟɪ ɝɞɜɟɖ-

ɞɟɜɟ ɔ  ɝɡɚɒɑɑ ɛɚ ɝɔɏəɌɗɟ ɝ ɚɖɜɟ-

ɒɌɪɥɑɕ ɖɗɑɞɣɌɞɖɚɕ (ɝɞɜɑɗɖɔ). Ȯ 

ɚɛɟɡɚɗɔ ɔɘɑɑɞɝɫ ɝɚɗɔɐəɧɕ ɖɚɘɛɚ-

əɑəɞ Ɏ Ɏɔɐɑ ɟɓɗɌ, ɔəɞɑəɝɔɎəɚ ɛɚɎɧ-

ɤɌɪɥɔɕ ɝɎɚɕ ɝɔɏəɌɗ ɛɚɝɗɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ. 

ȼɔɝ. 3,ɍ.  ȶȾ. ȶȾ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌ-

ɓɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.        

ȼɔɝ. 3,Ɏ.  ȶȾ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ, əɌɞɔɎəɌɫ ɠɌɓɌ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɖɝɔɌɗɨəɌɫ 

ɛɜɚɑɖɢɔɫ.                                    

ȻɌɢɔɑəɞ ȸ., 33 ɏɚɐɌ. ȬəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ. Ȯ ɗɑɎɚɕ ɛɚɣɖɑ, ɜɌɝɛɚɗɌɏɌ-

ɫɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɩɖɝɞɜɌɜɑəɌɗɨəɚ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɜɟɛəɚɑ ɚɛɟɡɚ-

ɗɑɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɘɫɏɖɚɞɖɌəəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝɚɐɑɜɒɌɥɑɑ Ɏ ɝɎɚɑɕ 

ɝɞɜɟɖɞɟɜɑ ɝɚɝɟɐɧ (ȭ, ɣɑɜəɌɫ ɝɞɜɑɗɖɌ) ɔ ɓɚəɧ əɔɓɖɚɕ (15-20 HU) ɛɗɚɞəɚ-

ɝɞɔ (ȭ, ɍɑɗɌɫ ɝɞɜɑɗɖɌ). ȲɔɜɚɎɚɕ ɖɚɘɛɚəɑəɞ Ɏ ɚɛɟɡɚɗɔ əɑ ɎɧɫɎɗɫɑɞɝɫ. ȯɔ-

ɝɞɚɗɚɏɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ ɟɝɞɌəɚɎɗɑə ɗɔɤɨ əɌ ɚɝəɚɎɌ-

əɔɔ ɔɘɘɟəɚɏɔɝɞɚɡɔɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 
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ɘɫɏɖɚɞɖɌəəɚɏɚ ɖɚɘɛɚəɑəɞɚɎ Ɏ ɚɍɜɌɓɚɎɌəɔɔ əɑ 

ɔɘɑɑɞ, əɌɗɔɣɔɑ ɖɜɟɛəɧɡ ɘɫɏɖɚɞɖɌəəɧɡ ɟɓɗɚɎ Ɏ 

çɒɔɜɚɎɚɘè ɚɍɜɌɓɚɎɌəɔɔ, ɝɡɚɒɔɡ ɛɚ ɛɗɚɞəɚɝɞɔ ɔ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝ ɏɔ-

ɛɑɜəɑɠɜɚɘɚɕ, əɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɑɏɚ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɕ ɛɜɔɜɚɐɑ. Ȼɜɔ ɩɞɚɘ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ 

ɝɗɑɐɟɑɞ ɛɜɔɐɌɎɌɞɨ ɎɧɫɎɗɑəɔɪ ɐɌɒɑ ɑɐɔəɔɣəɧɡ 

ɘɑɗɖɔɡ Ɏɖɗɪɣɑəɔɕ ɒɔɜɚɎɚɕ ɝɞɜɟɖɞɟɜɧ [5, 6]. Ȯ 

ɩɞɚɕ ɝɎɫɓɔ, ɎɜɌɣɌɘ-ɜɌɐɔɚɗɚɏɌɘ ɝɗɑɐɟɑɞ ɎəɔɘɌ-

ɞɑɗɨəɚ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɝɞɜɟɖɞɟɜɟ çɝɚɗɔɐəɚɏɚè, əɌ 

ɛɑɜɎɧɕ Ɏɓɏɗɫɐ, ɚɍɜɌɓɚɎɌəɔɫ, ɛɜɔɘɑəɫɞɨ ɞɚəɖɔɑ 

ɝɜɑɓɧ (2-3 ɘɘ), Ɍ ɞɌɖɒɑ əɑ ɛɜɑəɑɍɜɑɏɌɞɨ ɌəɌɗɔ-

ɓɚɘ əɌɞɔɎəɧɡ ɔɓɚɍɜɌɒɑəɔɕ, əɌ ɖɚɞɚɜɧɡ ɘɚɒɑɞ 

ɍɧɞɨ ɗɟɣɤɑ Ɏɔɐɑə ɒɔɜɚɎɚɕ ɖɚɘɛɚəɑəɞ ɚɛɟɡɚɗɔ. 

Ȼɚɘɚɥɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɘɚ-

ɒɑɞ ɞɌɖɒɑ ɚɖɌɓɌɞɨ ɏɚɘɚɏɑəəɚɑ ɛɚɝɞɖɚəɞɜɌɝɞəɚɑ 

ɟɝɔɗɑəɔɑ Ɍəɏɔɚɘɔɚɗɔɛɚɘ ɔ ɍɚɗɑɑ ɛɜɚɐɚɗɒɔ-

ɞɑɗɨəɌɫ ɓɌɐɑɜɒɖɌ Ɏ əɔɡ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɘ ɜɌɖɚɘ [7]. 

Ⱦɑɘ əɑ ɘɑəɑɑ, ɎɧɫɎɗɑəɔɑ ɘɑɞɚɐɌɘɔ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɒɔɜɌ Ɏ ɝɞɜɟɖɞɟɜɑ ɚɛɟɡɚɗɔ Ɏ 

ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ əɑ ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪɣɔɞɨ ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɕ ɛɜɚɢɑɝɝ; ɞɌɖ, ɚɛɔɝɌəɧ ɝɗɟɣɌɔ 

ɚɍəɌɜɟɒɑəɔɫ ɒɔɜɚɎɚɕ ɞɖɌəɔ ɛɜɔ ɛɚɣɑɣəɚ-

ɖɗɑɞɚɣəɚɘ ɜɌɖɑ [8, 9], ɚɛɟɡɚɗɔ ȮɔɗɨɘɝɌ [10] ɔ 

ɗɔɛɚɝɌɜɖɚɘɑ ɛɚɣɖɔ [11].  

ȶɜɚɘɑ ɞɚɏɚ, ɝɗɑɐɟɑɞ ɔɘɑɞɨ Ɏ Ɏɔɐɟ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɚɓɗɚɖɌɣɑɝɞɎɗɑəɔɫ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ Ɏ ɝɌɜ-

ɖɚɘɟ ɝɚ ɝɛɚɝɚɍəɚɝɞɨɪ ɖ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɪ ɔ 

ɜɑɢɔɐɔɎɌɘ [12, 13]. Ⱥɞɐɑɗɨəɚ ɝɞɚɔɞ ɝɖɌɓɌɞɨ ɔ ɚɍ 

ɩɛɔɞɑɗɔɚɔɐəɚɘ ɞɔɛɑ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ ɔɗɔ ɚɛɟ-

ɡɚɗɔ ɔɓ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɡ ɩɛɔɞɑɗɔɚɔɐəɧɡ ɖɗɑ-

ɞɚɖ (ɞ.ə. PEComa). ȰɌəəɧɕ ɎɌɜɔɌəɞ ɚɛɟɡɚɗɔ 

ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɛɚɞɑəɢɔɌɗɨəɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ; 

ɚɛɔɝɌəɧ ɝɗɟɣɌɔ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɫ Ɏ ɜɑɏɔɚəɌɜ-

əɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, ɛɑɣɑəɨ, ɗɑɏɖɔɑ ɔ ɛɚ-

ɓɎɚəɚɣəɔɖ [14, 15].  

Ȯ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɐɌɒɑ ɚɞɝɟɞɝɞɎɔɑ Ɏɔɐɔɘɚ-
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ȼɔɝ. 4,Ɍ.  ȶȾ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, 

ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. 

ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

ȻɌɢɔɑəɞɖɌ ȶ., 52 ɏɚɐɌ. 

ȬəɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ. 

Ȯ ɛɜɌɎɚɕ ɛɚɣɖɑ ɎɧɫɎɗɫɑɞɝɫ 

əɑɍɚɗɨɤɚɑ ɚɛɟɡɚɗɑɎɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɝɚɗɔɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ (ɍɑɗɌɫ ɝɞɜɑɗ-

ɖɌ), ɝ əɌɗɔɣɔɑɘ əɑɍɚɗɨ-

ɤɚɕ çɛɜɚɝɗɚɕɖɔè ɒɔɜɚ-

Ɏɚɕ ɞɖɌəɔ ɟ ɝɎɚɑɏɚ ɛɑ-

ɜɑɐəɑɏɚ ɛɚɗɪɝɌ (ɣɑɜəɌɫ 

ɝɞɜɑɗɖɌ). ȶɚəɞɜɌɝɞəɚɑ 

ɎɑɥɑɝɞɎɚ əɌɖɌɛɗɔɎɌɑɞɝɫ 

ɚɍɜɌɓɚɎɌəɔɑɘ ɔəɞɑəɝɔɎ-

əɚ ɔ ɐɚɎɚɗɨəɚ ɜɌɎəɚ-

ɘɑɜəɚ. 

ȼɔɝ. 4,ɍ.  ȶȾ. ȹɌɞɔɎəɌɫ 

ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                               

ȻɌɢɔɑəɞ ȴ., 57 ɗɑɞ. Ȭə-

ɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ. 

ȺɍɜɌɓɚɎɌəɔɑ Ɏ Ɏɑɜɡəɑɘ 

ɛɚɗɪɝɑ ɗɑɎɚɕ ɛɚɣɖɔ 

ɔɘɑɑɞ ɝɚɗɔɐəɟɪ ɝɞɜɟɖɞɟ-

ɜɟ, ɝ əɌɗɔɣɔɑɘ ɗɔɤɨ 

ɑɐɔəɔɣəɚɏɚ ɘɑɗɖɚɏɚ (2 

ɘɘ) ɟɣɌɝɞɖɌ ɒɔɜɚɎɚɕ 

ɛɗɚɞəɚɝɞɔ (ɝɞɜɑɗɖɌ). 

ȼɔɝ. 4,Ɏ.  ȶȾ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, 

ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. 

ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.    

Ⱥɛɟɡɚɗɨ ɔəɞɑəɝɔɎəɚ ɛɚ-

ɎɧɝɔɗɌ ɝɎɚɪ ɛɗɚɞəɚɝɞɨ, 

ɒɔɜɚɎɚɕ ɟɣɌɝɞɚɖ ɣɑɞɖɚ əɑ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ. 

ȼɔɝ. 4,ɏ.   ȶȾ, əɌɞɔɎəɌɫ 

ɠɌɓɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.  

ȻɌɢɔɑəɞɖɌ Ɂ., 48 ɗɑɞ. Ȭə-

ɏɔɚɘɔɚɗɔɛɚɘɌ ɛɚɣɖɔ. 

ȽɡɚɒɌɫ ɖɌɜɞɔəɌ ɝ əɌɗɔ-

ɣɔɑɘ ɚɛɟɡɚɗɔ Ɏ ɝɜɑɐəɑɘ 

ɝɑɏɘɑəɞɑ ɗɑɎɚɕ ɛɚɣɖɔ, 

ɔɘɑɪɥɑɕ əɑɍɚɗɨɤɔɑ 

Ɏɖɗɪɣɑəɔɫ ɒɔɜɌ Ɏ ɝɞɜɟɖ-

ɞɟɜɑ (ɝɞɜɑɗɖɌ). 
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ɏɚ ɒɔɜɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɚɛɟɡɚɗɔ əɑ ɔɝɖɗɪɣɌ-

ɑɞ ɐɔɌɏəɚɓɌ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ; Ɏ ɛɚɐɚɍəɧɡ ɚɞ-

ɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɐɌɒɑ ɎəɔɘɌɞɑɗɨəɚɑ ɔɓɟɣɑəɔɑ 

ɐɌəəɧɡ ɝɞɌəɐɌɜɞəɚɏɚ ȶȾ- ɔɗɔ ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɒɐɟ Ɍəɏɔɚɘɔɚɗɔ-

ɛɚɘɚɕ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ 

ɛɚɣɖɔ. ȻɑɜɝɛɑɖɞɔɎəɧɘ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌəɔɫ çɍɑɓɒɔɜɚɎɧɡè Ɍəɏɔɚɘɔɚɗɔɛɚɘ ɔ 

ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɛɜɔ-

ɘɑəɑəɔɑ ɌəɌɗɔɓɌ ȶȾ-ɏɔɝɞɚɏɜɌɘɘ [16] ɔ ɌəɌɗɔɓɌ 

ɡɔɘɔɣɑɝɖɚɏɚ ɝɐɎɔɏɌ əɌ ɔɓɚɍɜɌɒɑəɔɫɡ ɏɜɌɐɔ-

ɑəɞəɚɏɚ ɩɡɚ ɛɜɔ ȸȼȾ [17]. 

ȮɧɎɚɐɧ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɚɍɗɌɐɌɪɞ Ɏɧɝɚɖɚɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ Ɏ ɎɧɫɎɗɑəɔɔ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ 

ɛɚɣɖɔ. Ȼɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɝɗɑɐɟɑɞ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɖɌɖ əɌɞɔɎəɧɑ, 

ɞɌɖ ɔ ɛɚɝɞɖɚəɞɜɌɝɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɔ ɚɍɜɌ-

ɥɌɞɨ ɎəɔɘɌəɔɑ əɌ əɌɗɔɣɔɑ ɐɌɒɑ ɝɗɌɍɚ ɎɧɜɌ-

ɒɑəəɚɏɚ ɒɔɜɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɚɛɟɡɚɗɑɎɚɘ 

ɚɍɜɌɓɚɎɌəɔɔ. Ȯ ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ əɌɗɔɣɔɑ ɒɔ-

ɜɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɚɛɟɡɚɗɔ əɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚ-

Ɏɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ Ɍəɏɔɚ-

ɘɔɚɗɔɛɚɘɧ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɚɣɖɔ. 

ȺɞɝɟɞɝɞɎɔɑ ɒɔɜɚɎɚɏɚ ɖɚɘɛɚəɑəɞɌ Ɏ ɚɍɜɌɓɚɎɌ-

əɔɔ, ɛɚ ɐɌəəɧɘ ȶȾ ɔ ȸȼȾ, ɞɌɖɒɑ Ɏ ɜɑɐɖɔɡ ɝɗɟ-

ɣɌɫɡ əɑ ɔɝɖɗɪɣɌɑɞ ɐɔɌɏəɚɓɌ Ɍəɏɔɚɘɔɚɗɔɛɚɘɧ.
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ɐɧɤɖɌ ɔ ɓɌɞɜɟɐəɬəəɚɑ ɐɧɡɌəɔɑ ɫɎɗɫɪɞɝɫ ɣɌɝɞɧɘɔ ɒɌɗɚɍɌɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚ-

ɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɛɜɔɣɔə ɐɌəəɧɡ ɝɔɘɛɞɚɘɚɎ ɎɖɗɪɣɌɑɞ 

ɘəɚɒɑɝɞɎɚ ɛɌɞɚɗɚɏɔɕ ɖɌɖ ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, ɞɌɖ ɔ ɝɚ 

ɝɞɚɜɚəɧ ɗɬɏɖɔɡ. ȿ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑ 40 ɗɑɞ Ɏ ɍɜɚəɡɌɡ əɌɍɗɪɐɌɪɞɝɫ ɔəɎɚɗɪɞɔɎəɧɑ 

ɛɜɚɢɑɝɝɧ: Ɍɞɜɚɠɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɔ ɛɚɐɝɗɔɓɔɝɞɚɕ ɞɖɌəɔ, ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɡɜɫɥɑɕ 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɝəɔɒɑəɔɑ ɩɗɌɝɞɔɣəɚɝɞɔ ɍɜɚəɡɌ. ȿ ɛɌɢɔɑəɞɚɎ ɝ ɒɌɗɚɍɌɘɔ əɌ ɚɐɧɤɖɟ ɔ 

ɓɌɞɜɟɐəɑəɔɑ ɐɧɡɌəɔɫ ɘɑɞɚɐ ȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌə ɖ ɚɍɫɓɌɞɑɗɨəɚɘɟ Ɏɖɗɪɣɑ-

əɔɪ Ɏ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ. ȹɑɔəɎɌɓɔɎəɚɝɞɨ, ɍɧɝɞɜɚɞɌ ɔ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɧɝɚɖɌɫ 

ɞɚɣəɚɝɞɨ ɛɚɗɟɣɌɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚɓɎɚɗɫɪɞ ɘɌɖɝɔɘɌɗɨəɚ ɍɧɝɞɜɚ ɛɚ-

ɝɞɌɎɔɞɨ ɞɚɣəɧɕ ɐɔɌɏəɚɓ. ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɑɍɚɗɨɤɔɑ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, ɞɌɖɔɑ ɖɌɖ ɍɜɚəɡɔ, əɌ Ɏɝɬɘ ɛɜɚɞɫɒɑəɔɔ.   

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȽȶȾ, ɚɞɐɧɤɖɌ, ɍɜɚəɡɔɌɗɨəɚɑ ɐɑɜɑɎɚ. 

 

DIAGNOSTICS OF  INVOLUTIVE CHANGES OF BRONCHIAL TREE USING  

MULTISLICE COMPUTED TOMOGRAPHY 

 

Fedotenkov I.S., Belkind M.B.  
 

yspnea and labored breathing a re the most frequent complaints in elderly p atients. 

Differential leading causes for such complaints are really wide, of which the most 

common are different types of heart and lung diseases. Involutive changes of bro n-

chial tree such as mucosa and submucosa  atrophy, calcification of the cartilages and as the 

consequence decreasing of bronchial elasticity are widely spread in patents after 40 years 

old. Multislice computed tomography (MSCT) should be recommended as a part of diagno s-

tic algorithm in patients w ith dyspnea complaints. Being absolutely noninvasive, MSCT a l-

lows getting precise anatomical data in extremely short period of time. MSCT is the method 

of choice in bronchial tree assessment, due to itõs capability in evaluation of extremely small 

anatomic al structures.  

 
Keywords: multislice computed tomography, dyspnea, bronchial tree . 
 

 

ɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɜɑɐɚɝɞɑəɔɫ, ɍɜɚə-

ɡɚɎ ɔ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɌ-

ɜɑəɡɔɘɧ ɗɬɏɖɔɡ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. ȸȽȶȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ 64-

ɝɛɔɜɌɗɨəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Aquilion 

64, ɞɚɗɥɔəɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɝɜɑɓɌ ð 0,5 ɝɘ. 

Ȼɚ ɐɌəəɧɘ ȸȽȶȾ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟɘɑɜɑəəɚɑ ɟɝɔ-

ɗɑəɔɑ ɗɬɏɚɣəɚɏɚ ɜɔɝɟəɖɌ, ɛɜɔɓəɌɖɔ ɐɔɠɠɟɓəɚɏɚ 

ɛəɑɎɘɚɝɖɗɑɜɚɓɌ. ȺɐəɌɖɚ əɌɔɍɚɗɑɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔ ɓəɌɣɔɘɧɘ ɍɧɗɚ ɚɍəɌɜɟɒɑəɔɑ əɑɒəɚɏɚ ɚɍɧ-

ɓɎɑɝɞɎɗɑəɔɫ ɝɞɑəɚɖ ɞɜɌɡɑɔ, ɏɗɌɎəɧɡ, ɐɚɗɑɎɧɡ, 

ɝɑɏɘɑəɞɌɜəɧɡ ɔ ɝɟɍɝɑɏɘɑəɞɌɜəɧɡ ɍɜɚəɡɚɎ 

ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ. Ȼɜɔ ɛɚɝɞɜɚɑəɔɔ ɘɟɗɨɞɔɛɗɌəɌɜ-

əɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɜɚɞɫɒɬəəɚɑ 

ɚɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɞɑəɚɖ ɍɜɚəɡɚɎ.  

 

ȿɣɌɝɞɖɔ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɍɜɚəɡɚɎ ɔɘɑɗɔ ɢɔɜɖɟ-

ɗɫɜəɟɪ ɠɚɜɘɟ, ɛɜɑɐɝɞɌɎɗɫɫ ɝɚɍɚɕ ɖɌɖ ɍɧ çɝɗɑ-

ɛɚɖè ɛɜɚɝɎɑɞɌ ɍɜɚəɡɌ ð ɐɌəəɧɑ ɔɓɘɑəɑəɔɫ əɑ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɚ ɐɌəəɧɘ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɏɜɟɐ-

əɚɕ ɛɚɗɚɝɞɔ (ȼɔɝ. 3-8). 

ȺɐɧɤɖɌ ɔ ɓɌɞɜɟɐəɬəəɚɑ ɐɧɡɌəɔɑ ɫɎɗɫɪɞ-

ɝɫ ɣɌɝɞɧɘɔ ɒɌɗɚɍɌɘɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɚɒɔɗɚɏɚ 

ɎɚɓɜɌɝɞɌ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɜɫɐ ɛɜɔɣɔə ɐɌə-

əɧɡ ɝɔɘɛɞɚɘɚɎ ɎɖɗɪɣɌɑɞ ɘəɚɒɑɝɞɎɚ ɛɌɞɚɗɚɏɔɕ 

ɖɌɖ ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, 

ɞɌɖ ɔ ɝɚ ɝɞɚɜɚəɧ ɗɬɏɖɔɡ [1,2]. ɁɜɚəɔɣɑɝɖɌɫ ɚɍ-

ɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɬɏɖɔɡ, ɔɤɑɘɔɣɑɝɖɌɫ ɍɚ-

ɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ), ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɎɑɞɎɑɕ ɗɬ-

ɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɠɔɍɜɚɓ ɗɬɏ-

ɖɔɡ ɔ ɐɜɟɏɔɑ ɛɌɞɚɗɚɏɔɔ ɐɚɗɒəɧ  ɛɜɔəɔɘɌɞɨɝɫ Ɏ  

Ⱥ 

D 

Ȱ 

ȽȷȿɃȬȵ ȴȳ ȻȼȬȶȾȴȶȴ 

ȴəɝɞɔɞɟɞ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. 

ȸɫɝəɔɖɚɎɌ çɀȯȭȿ ȼɚɝ-

ɝɔɕɝɖɔɕ ɖɌɜɐɔɚɗɚɏɔɣɑ-

ɝɖɔɕ əɌɟɣəɚ-

ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɕ 

ɖɚɘɛɗɑɖɝè ȸɔə-

ɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ ȼɚɝ-

ɝɔɔ. 

ȻɑɜɎɧɕ ȸɚɝɖɚɎɝɖɔɕ 

ȯɚɝɟɐɌɜɝɞɎɑəəɧɕ ȸɑ-

ɐɔɢɔəɝɖɔɕ ȿəɔɎɑɜɝɔ-

ɞɑɞ ɔɘ. ȴ. ȸ. ȽɑɣɑəɚɎɌ. 
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ɜɌɝɣɬɞ ɎɜɌɣɚɘ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɟ ɛɌɢɔɑəɞɌ 

ɒɌɗɚɍ əɌ ɚɐɧɤɖɟ ɔ ɓɌɞɜɟɐəɬəəɚɑ ɐɧɡɌəɔɑ. ȹɌ 

əɌɝɞɚɫɥɔɕ ɘɚɘɑəɞ ɝɟɥɑɝɞɎɟɑɞ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɎ, ɎɖɗɪɣɌɪɥɔɕ: 

ɚɝɘɚɞɜ ɛɟɗɨɘɚəɚɗɚɏɌ ɔ ɖɌɜɐɔɚɗɚɏɌ, ɚɛɜɑɐɑɗɑəɔɑ 

ɠɟəɖɢɔɔ Ɏəɑɤəɑɏɚ ɐɧɡɌəɔɫ, ɛɜɚɎɑɐɑəɔɑ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɗɬɏɖɔɡ ɔ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ, ɘɟɗɨ-

ɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȸȽȶȾ), ɖɚɞɚɜɌɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɛɚɓɎɚ-

ɗɫɑɞ ɛɚɝɞɌɎɔɞɨ Ɏɑɜəɧɕ ɐɔɌɏəɚɓ. Ȯ ɝɗɟɣɌɑ, ɑɝɗɔ 

ɎɜɌɣ ɐɚɝɞɚɎɑɜəɚ ɔɝɖɗɪɣɔɗ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɔɑ 

ɛɜɔɣɔəɧ ɚɐɧɤɖɔ ɔ ɓɌɞɜɟɐəɬəəɚɏɚ ɐɧɡɌəɔɫ, 

ɛɌɢɔɑəɞɟ ɐɚɗɒəɚ ɍɧɞɨ ɛɜɚɎɑɐɑəɚ ɟɏɗɟɍɗɬəəɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ ɍɜɚəɡɚ-ɗɬɏɚɣəɚɕ ɝɔɝɞɑɘɧ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɘɑɞɚɐɌ ȸȽȶȾ, ɞɌɖ ɖɌɖ ɓɌɣɌɝɞɟɪ 

ɒɌɗɚɍɧ ɛɌɢɔɑəɞɌ ɝɎɫɓɌəɧ əɑ ɝ ɔɓɘɑəɑəɔɫɘɔ 

ɛɌɜɑəɡɔɘɧ ɗɬɏɖɔɡ, Ɍ ɝ ɔɓɘɑəɑəɔɫɘɔ ɝɞɑəɚɖ 

ɍɜɚəɡɚɎ. 

ȽɞɑəɖɌ ɍɜɚəɡɌ ɝɚɝɞɚɔɞ ɔɓ ɞɜɬɡ ɚɍɚɗɚɣɑɖ: 

ɝɗɔɓɔɝɞɚɕ, ɠɔɍɜɚɓəɚ-ɘɧɤɑɣəɚ-ɡɜɫɥɑɎɚɕ ɔ Ɍɐ-

ɎɑəɞɔɢɔɌɗɨəɚɕ. ȽɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ ɛɗɚɞəɚ ɝɚ-

ɑɐɔəɑəɌ ɝ ɛɚɐɗɑɒɌɥɑɕ ɚɍɚɗɚɣɖɚɕ ɔ əɑ ɚɍɜɌɓɟɑɞ 

ɝɖɗɌɐɚɖ. ɀɔɍɜɚɓəɚ-ɘɧɤɑɣəɚ-ɡɜɫɥɑɎɌɫ ɚɍɚɗɚɣ-

ɖɌ ɚɍɜɌɓɚɎɌəɌ əɑɓɌɘɖəɟɞɧɘɔ ɏɔɌɗɔəɚɎɧɘɔ 

ɡɜɫɥɑɎɧɘɔ ɖɚɗɨɢɌɘɔ, ɝɎɚɍɚɐəɧɑ ɖɚəɢɧ ɖɚɞɚ-

ɜɧɡ ɝɚɑɐɔəɑəɧ ɏɗɌɐɖɔɘɔ ɘɧɤɢɌɘɔ. ɁɜɫɥɑɎɧɑ 

ɖɚɗɨɢɌ ɝɚɑɐɔəɑəɧ ɘɑɒɐɟ ɝɚɍɚɕ ɛɗɚɞəɚɕ ɠɔɍ-

ɜɚɓəɚɕ ɞɖɌəɨɪ. Ƚ ɟɘɑəɨɤɑəɔɑɘ ɖɌɗɔɍɜɌ ɍɜɚəɡɌ 

ɟɘɑəɨɤɌɑɞɝɫ ɖɚɗɔɣɑɝɞɎɚ ɡɜɫɥɑɎɧɡ ɖɚɗɑɢ ɔ ɔɡ 

ɜɌɓɘɑɜɧ, ɡɜɫɥ ɝɞɌəɚɎɔɞɝɫ ɩɗɌɝɞɔɣəɧɘ. Ⱥɝɚ-

ɍɑəəɚ ɔəɞɑəɝɔɎəɚ ɍɜɚəɡɔ ɜɌɝɞɟɞ əɌ ɛɑɜɎɚɘ ɏɚ-

ɐɟ ɒɔɓəɔ ɔ Ɏ ɛɑɜɔɚɐ ɛɚɗɚɎɚɏɚ ɝɚɓɜɑɎɌəɔɫ, ɖ 20 

ɏɚɐɌɘ ɜɌɓɘɑɜɧ Ɏɝɑɡ ɍɜɚəɡɚɎ ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ 

3,5 -4 ɜɌɓɌ. Ȼɚɝɗɑ 40 ɗɑɞ Ɏ ɍɜɚəɡɌɡ əɌɍɗɪɐɌɪɞɝɫ 

ɔəɎɚɗɪɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ: Ɍɞɜɚɠɔɫ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɔ ɛɚɐɝɗɔɓɔɝɞɚɕ ɞɖɌəɔ, ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɑ ɡɜɫɥɑɕ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɝəɔɒɑəɔɑ ɩɗɌ-

ɝɞɔɣəɚɝɞɔ ɍɜɚəɡɌ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ ɚɍɧɓɎɑɝɞɎɗɑ-

əɔɑ ɝɞɑəɚɖ ɞɜɌɡɑɔ ɔ ɖɜɟɛəɧɡ ɍɜɚəɡɚɎ ɎɝɞɜɑɣɌ-

ɑɞɝɫ ɟ ɒɑəɥɔə ɔ ɛɜɚɞɑɖɌɑɞ ɘɑɐɗɑəəɚ, əɑ Ɏɧɓɧ-

ɎɌɫ ɓəɌɣɔɘɚɏɚ ɝəɔɒɑəɔɫ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ. 

ȭɚɗɨɤɑɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɝɚɝɞɚɫəɔɑ, ɛɜɔ ɖɚɞɚ-

ɜɚɘ ɚɍɧɓɎɑɝɞɎɗɫɪɞɝɫ ɍɜɚəɡɔ 3 ɔ 4 ɛɚɜɫɐɖɌ ɝ 

ɛɜɚɛɔɞɧɎɌəɔɑɘ ɝɚɗɫɘɔ ɖɌɗɨɢɔɫ ɝɞɑəɚɖ. Ȯ ɩɞɚɘ 

ɝɗɟɣɌɑ ɍɜɚəɡɔ ɛɜɑɎɜɌɥɌɪɞɝɫ Ɏ ɜɔɏɔɐəɧɑ ɞɜɟɍ-

ɖɔ, ɣɞɚ ɚɞɜɌɒɌɑɞɝɫ əɌ Ɍɖɞɑ ɐɧɡɌəɔɫ ɔ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɚɐɧɤɖɚɕ, ɖɌɤɗɑɘ ɔ ɓɌɞɜɟɐəɑəɔɑɘ 

ɐɧɡɌəɔɫ [3]. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

Ȯ ɖɗɔəɔɖɟ ɚɍɜɌɞɔɗɌɝɨ ɛɌɢɔɑəɞɖɌ 74 ɗɑɞ ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɛɜɚɏɜɑɝɝɔɜɟɪɥɟɪ ɚɐɧɤɖɟ Ɏ ɞɑ-

ɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɘɑɝɫɢɑɎ, ɒɌɗɚɍɧ ɚɞɘɑɣɌɗɔɝɨ 

ɖɌɖ ɛɜɔ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ, ɞɌɖ ɔ Ɏ ɛɚɖɚɑ, Ɏ 

ɞɚɘ ɣɔɝɗɑ, Ɏ ɛɚɗɚɒɑəɔɔ ɗɬɒɌ. 

Ȯ ɌəɌɘəɑɓɑ ɟ ɛɌɢɔɑəɞɖɔ ɌɜɞɑɜɔɌɗɨəɌɫ ɏɔ-

ɛɑɜɞɚəɔɫ ɍɚɗɑɑ 20 ɗɑɞ, ɜɑɓɑɖɢɔɫ ɥɔɞɚɎɔɐəɚɕ 

ɒɑɗɑɓɧ Ɏ 2001 ɏ., ɝ 2008 ɏ. Ɏ ɚɝɞɌɞɖɌɡ ɞɖɌəɔ 

ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɟɓɗɧ ɏɔɛɑɜɛɗɌɓɔɔ ð ɜɑɢɔ-

ɐɔɎɔɜɟɪɥɔɕ ɘəɚɏɚɟɓɗɚɎɚɕ ɓɚɍ. Ȱɔɠɠɟɓəɧɕ 

ɛəɑɎɘɚɝɖɗɑɜɚɓ. Ɂɜɚəɔɣɑɝɖɔɕ ɍɜɚəɡɔɞ ɝ 

ɚɍɚɝɞɜɑəɔɫɘɔ ɐɚ 1 ɜɌɓɌ Ɏ ɏɚɐ. Ȼɚɗɗɔəɚɓ. Ɂɜɚ-

əɔɣɑɝɖɔɕ ɖɌɗɨɖɟɗɬɓəɧɕ ɡɚɗɑɢɔɝɞɔɞ, ɜɑɘɔɝɝɔɫ. 

ȸɚɣɑɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ, ɜɑɘɔɝɝɔɫ. Ⱥɝɞɑɚɛɚɜɚɓ. 

ȺɜɏɌəɔɣɑɝɖɚɑ ɩɘɚɢɔɚəɌɗɨəɚ-ɗɌɍɔɗɨəɚɑ ɜɌɝ-

ɝɞɜɚɕɝɞɎɚ ɝ ɔɛɚɡɚəɐɜɔɣɑɝɖɔɘɔ əɌɜɟɤɑəɔɫɘɔ.  

ȻɌɢɔɑəɞɖɌ   ɚɍɜɌɞɔɗɌɝɨ   Ɏ   ɖɗɔəɔɖɟ   ɐɗɫ  
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ȼɔɝ. 1. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȻɜɫɘɌɫ 

ɛɜɚɑɖɢɔɫ.                                                                 

ȻɜɔɓəɌɖɔ ɐɔɠɠɟɓəɚɏɚ ɛəɑɎɘɚɝɖɗɑɜɚɓɌ. 

ȼɔɝ. 2. ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȭɚɖɚ-

ɎɌɫ ɛɜɚɑɖɢɔɫ.                                                          

ȻɜɔɓəɌɖɔ ɐɔɠɠɟɓəɚɏɚ ɛəɑɎɘɚɝɖɗɑɜɚɓɌ. 
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ɟɏɗɟɍɗɬəəɚɏɚ ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɏɚ ɐɌəəɧɡ ɓɌ ȴȭȽ əɑ ɛɚ-

ɗɟɣɑəɚ. ȿɜɚɎɑəɨ ɡɚɗɑɝɞɑɜɔəɌ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ, 

ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɖɜɚɎɔ ɔ ɌəɌɗɔɓ ɘɚɣɔ Ɏ 

ɛɜɑɐɑɗɌɡ əɚɜɘɧ. ȴɘɑɪɞɝɫ ɛɜɔɓəɌɖɔ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɌ ɍɜɌɡɔɚɢɑɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ð ɝɞɑəɚɞɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ ȮȽȬ ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ ɐɚ 20%. Ȼɜɔ 

əɌɏɜɟɓɚɣəɚɕ ɛɜɚɍɑ əɌ ɠɚəɑ ɚɐɧɤɖɔ ɔɤɑɘɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɉȶȯ əɑ ɓɌɠɔɖɝɔɜɚɎɌəɚ. Ȼɚ 

ɐɌəəɧɘ ɉɁȺ-ȶȯ ɚɜɏɌəɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɝɑɜɐ-

ɢɌ əɑ ɎɧɫɎɗɑəɚ, ɓəɌɣɔɘɚɕ ɗɬɏɚɣəɚɕ ɏɔɛɑɜɞɑə-

ɓɔɔ əɑ ɎɧɫɎɗɑəɚ, ȽȰȷȬ ð 35 ɘɘ ɜɞ. ɝɞ. Ȼɜɔ 

ɚɝɘɚɞɜɑ ɖɚɒəɧɑ ɛɚɖɜɚɎɧ ɣɔɝɞɧɑ, ɝɗɔɓɔɝɞɧɑ 

ɜɚɓɚɎɧɑ. ȺɞɬɖɚɎ əɑɞ. ȯɜɟɐəɌɫ ɖɗɑɞɖɌ ɚɍɧɣəɚɕ 

ɠɚɜɘɧ.  

Ȼɜɔ ɌɟɝɖɟɗɨɞɌɢɔɔ ɐɧɡɌəɔɑ ɒɬɝɞɖɚɑ, ɑɐɔ-

əɔɣəɧɑ ɝɟɡɔɑ ɡɜɔɛɧ. ɃȰȰ ð 18 Ɏ ɘɔəɟɞɟ. Ⱦɚəɧ 

ɝɑɜɐɢɌ ɫɝəɧɑ, ɜɔɞɘɔɣəɧɑ. ɃȽȽ- 58 ɟɐɌɜɚɎ Ɏ 

ɘɔəɟɞɟ. ȬȰ- 140/90 ɘɘ ɜɞ. ɝɞ. 

ȻɌɢɔɑəɞɖɑ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɚ ɐɌəəɧɘ ɖɚɞɚ-

ɜɚɕ ɍɧɗ ɛɚɐɞɎɑɜɒɐɬə ɐɔɌɏəɚɓ ɐɔɠɠɟɓəɚɏɚ 

ɛəɑɎɘɚɝɖɗɑɜɚɓɌ. ȺɣɌɏɚɎɚɕ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɚɕ 

ɛɌɞɚɗɚɏɔɔ ɛɌɜɑəɡɔɘɧ ɗɬɏɖɔɡ ɎɧɫɎɗɑəɚ əɑ ɍɧɗɚ 

(ȼɔɝ.1, ȼɔɝ. 2).  

ȮɧɎɚɐɧ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɒɌɗɚɍɌɘɔ əɌ ɚɐɧɤɖɟ ɔ ɓɌ-

ɞɜɟɐəɑəɔɑ ɐɧɡɌəɔɫ ɘɑɞɚɐ ȸȽȶȾ ɐɚɗɒɑə ɍɧɞɨ 

ɜɑɖɚɘɑəɐɚɎɌə ɖ ɚɍɫɓɌɞɑɗɨəɚɘɟ Ɏɖɗɪɣɑəɔɪ Ɏ 

Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ. ȹɑɔəɎɌɓɔɎəɚɝɞɨ, ɍɧɝɞ-

ɜɚɞɌ ɔ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɎɧɝɚɖɌɫ ɞɚɣəɚɝɞɨ ɛɚɗɟ-

ɣɌɑɘɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɚɓɎɚɗɫɪɞ 

ɘɌɖɝɔɘɌɗɨəɚ ɍɧɝɞɜɚ ɛɚɝɞɌɎɔɞɨ ɞɚɣəɧɕ ɐɔɌ-

ɏəɚɓ. Ȯɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ɔ 

ɘɌɗɌɫ ɞɚɗɥɔəɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɝɜɑɓɌ (0,5 ɘɘ) 

ɛɚɓɎɚɗɫɪɞ ɐɑɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ əɑɍɚɗɨɤɔɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ, ɞɌɖɔɑ ɖɌɖ ɍɜɚəɡɔ 

ɝɜɑɐəɑɏɚ ɔ ɘɑɗɖɚɏɚ ɖɌɗɔɍɜɌ əɌ ɛɜɚɞɫɒɑəɔɔ, 

ɣɑɘ Ɏɧɏɚɐəɚ ɚɞɗɔɣɌɪɞ ȸȽȶȾ ɚɞ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ [4].   
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ȼɔɝ. 3. ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                 

ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɞɑəɚɖ ɞɜɌɡɑɔ. 

ȼɔɝ. 4. ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                 

ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɏɗɌɎəɧɡ ɍɜɚəɡɚɎ. 
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ȼɔɝ. 5. ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                

ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɞɑəɚɖ ɝɑɏɘɑəɞɌɜəɧɡ ɍɜɚəɡɚɎ. 

ȼɔɝ. 6. ȸȽȶȾ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ.                 

Ȱɔɠɠɟɓəɚɑ ɟɝɔɗɑəɔɑ ɗɬɏɚɣəɚɏɚ ɜɔɝɟəɖɌ, ɛɜɔɓəɌɖɔ 

ɐɔɠɠɟɓəɚɏɚ ɛəɑɎɘɚɝɖɗɑɜɚɓɌ. 
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ȰɚɝɞɚɎɑɜəɚ ɝɟɐɔɞɨ ɚɍ ɩɞɔɚɗɚɏɔɔ ɜɌɓɎɔɞɔɫ 

ɎɧɤɑɚɛɔɝɌəəɧɡ ɔəɎɚɗɪɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ 

ɝɞɑəɚɖ ɍɜɚəɡɚɎ ɝɗɚɒəɚ, ɚɐəɌɖɚ, Ɏɑɜɚɫɞəɚ, əɑ-

ɘɌɗɚɎɌɒəɟɪ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɐɌəəɚɏɚ ɝɚɝɞɚɫ-

əɔɫ ɟ ɐɌəəɚɕ ɛɌɢɔɑəɞɖɔ ɝɧɏɜɌɗɚ əɌɗɔɣɔɑ ɜɑ-

ɢɔɐɔɎɔɜɟɪɥɑɏɚ ɘəɚɏɚɟɓɗɚɎɚɏɚ ɓɚɍɌ ɔ ɚɝɞɑɚɛɚ-

ɜɚɓɌ. ȹɌɜɟɤɑəɔɑ ɝɔəɞɑɓɌ ɞɔɜɑɚɔɐəɧɡ ɔ ɛɌɜɌ-

ɞɔɜɑɚɔɐəɧɡ ɏɚɜɘɚəɚɎ ɛɜɔɎɚɐɔɞ ɖ əɌɜɟɤɑəɔɪ 

ɠɚɝɠɚɜəɚ-ɖɌɗɨɢɔɑɎɚɏɚ ɚɍɘɑəɌ. Ƚɚɗɔ ɖɌɗɨɢɔɫ 

ɎɧɘɧɎɌɪɞɝɫ ɔɓ ɖɚɝɞɑɕ, ɛɚɎɧɤɌɫ ɑɏɚ ɝɚɐɑɜɒɌ-

əɔɑ Ɏ ɖɜɚɎɔ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɑɏɚ ɚɞɗɚɒɑəɔɪ Ɏ ɝɞɑəɖɌɡ ɍɜɚəɡɚɎ, ɝɚɝɟɐɚɎ ɔ 

ɐɜɟɏɔɡ ɞɖɌəɫɡ [5]. ȺɐəɌɖɚ Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ 

ɖɌɗɨɢɔɠɔɖɌɢɔɫ ɍɜɚəɡɚɎ ɎɚɓəɔɖɌɑɞ ɍɑɓ ɓəɌɣɔ-

ɘɧɡ əɌɜɟɤɑəɔɕ ɚɍɘɑəɌ ɖɌɗɨɢɔɫ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɛɌɢɔɑəɞɖɌ ɍɧɗɌ əɌɛɜɌɎɗɑəɌ Ɏ ȹȴȴ ɛɟɗɨ-

ɘɚəɚɗɚɏɔɔ ɝ ɐɔɌɏəɚɓɚɘ: ɎɧɜɌɒɑəəɚɑ ɚɍɧɓɎɑɝɞ-

Ɏɗɑəɔɑ ɝɞɑəɚɖ ɞɜɌɡɑɔ ɔ ɍɜɚəɡɚɎ ɐɚ ɟɜɚɎəɫ ɝɟɍ-

ɝɑɏɘɑəɞɌɜəɧɡ, ɛɜɔɎɚɐɫɥɔɡ ɖ əɌɜɟɤɑəɔɪ ɘɑ-

ɡɌəɔɖɔ ɐɧɡɌəɔɫ. 
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ɜɑɒɔɘ. Ȼɜɚɑɖɢɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ.                                                                            

ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɞɑəɚɖ ɞɜɌɡɑɔ ɍɜɚəɡɚɎ əɌ ɛɜɚɞɫɒɑ-

əɔɔ. 

ȼɔɝ. 8. ȸȽȶȾ. ȶɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȸɫɏɖɚɞ-

ɖɌəəɧɕ ɜɑɒɔɘ. Ȼɜɚɑɖɢɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ.                                                          

ȺɍɧɓɎɑɝɞɎɗɑəɔɑ ɝɞɑəɚɖ ɞɜɌɡɑɔ ɍɜɚəɡɚɎ əɌ ɛɜɚɞɫɒɑ-

əɔɔ. 
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ɜɑɐɝɞɌɎɗɑəəɧɑ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɜɑɐɖɚɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɚ-

ɝɞɚɫəɔɑ - ɚɝɞɑɚɛɚɜɚɓ ɟ ɍɑɜɑɘɑəəɧɡ. ȻɜɑɐɝɞɌɎɗɑəɧ ɝɗɟɣɌɔ ɐɎɟɡ ɛɌɢɔɑəɞɚɖ 30 ɔ 

32 ɗɑɞ, ɟ ɖɚɞɚɜɧɡ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɌɞɜɌɎɘɌ-

ɞɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ ɛɚɓɎɚəɚɣəɔɖɌ ɔ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȰɌəəɧɑ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ) ɛɚɓɎɚɗɔɗɔ Ɏɧ-

ɫɎɔɞɨ əɌɗɔɣɔɑ ɛɑɜɑɗɚɘɚɎ, ɚɛɜɑɐɑɗɔɞɨ ɘɔəɑɜɌɗɨəɟɪ ɛɗɚɞəɚɝɞɨ ɖɚɝɞɑɕ (ȸȻȶ), ɛɜɚɝɗɑɐɔɞɨ 

ɐɌɗɨəɑɕɤɟɪ ɐɔəɌɘɔɖɟ ɔɓɘɑəɑəɔɫ ȸȻȶ ɖɚɝɞɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɝɞɑɚɛɚɜɚɓ, ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, ɚɝɞɑɚɐɑəɝɔɞɚ-

ɘɑɞɜɔɫ. 

 

PREGNANCY AND OSTEOPOROSIS 

 

Drapalyuk I.B., Serova N.S., Babkova A.A.  
 

he presented cases demonstrate a rare pathological condition ð osteoporosis during 

pregnancy ð in 30 - and 32 - year -old female patients with atraumatic fractures of the 

spine and hip, revealed in the third trimester of pregnancy. Data  from radiological 

diagnostic methods (osteodensitometry, conventional radiography) allowed clarifying the 

fractures, detecting mineral bone density (BDM) and tracing the further dynamic of changes 

in BDM.  

 
Keywords: pregnancy -related osteoporosis, osteode nsitometry.  
 

 

 

ɝɞɑɚɛɚɜɚɓ - ɝɔɝɞɑɘəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɝɖɑ-

ɗɑɞɌ ɔɓ ɏɜɟɛɛɧ ɘɑɞɌɍɚɗɔɣɑɝɖɔɡ ɚɝɞɑɚ-

ɛɌɞɔɕ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɟɘɑəɨɤɑəɔɑɘ ɘɌɝɝɧ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ əɌɜɟɤɑəɔɫɘɔ ɘɔɖɜɚɌɜɡɔɞɑɖ-

ɞɚəɔɖɔ, ɣɞɚ ɝəɔɒɌɑɞ ɛɜɚɣəɚɝɞɨ ɖɚɝɞɔ ɔ ɟɎɑɗɔ-

ɣɔɎɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɛɑɜɑɗɚɘɚɎ. Ȼɜɚɣəɚɝɞɨ 

ɖɚɝɞɔ ɚɞɜɌɒɌɑɞ ɔəɞɑɏɜɌɢɔɪ ɐɎɟɡ ɏɗɌɎəɧɡ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖ: ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ 

(ȸȻȶ) ɔ ɖɌɣɑɝɞɎɌ ɖɚɝɞɔ (ɌɜɡɔɞɑɖɞɚəɔɖɌ, ɚɍɘɑə, 

ɘɔəɑɜɌɗɔɓɌɢɔɫ). 

Ⱥɛɜɑɐɑɗɑəɔɑ ɚɝɞɑɚɛɚɜɚɓɌ ɜɌɓɜɌɍɚɞɌəɚ 

ȮȺȳ ɐɗɫ ɑɎɜɚɛɑɚɔɐəɧɡ ɒɑəɥɔə ɔ ɚɝəɚɎɌəɚ əɌ 

ɚɛɜɑɐɑɗɑəɔɔ ȸȻȶ Ɏ ɗɪɍɚɕ ɞɚɣɖɑ ɛɚ Ⱦ-ɖɜɔɞɑɜɔɪ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɔ:  

- əɚɜɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ȸȻȶ ɛɚ Ⱦ-ɖɜɔɞɑɜɔɪ: 

ɐɚ -1 ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɚɞ ɛɔɖɚɎɚɕ 

ɖɚɝɞəɚɕ ɘɌɝɝɧ; 

- ɚɝɞɑɚɛɑəɔɫ: ɛɚɖɌɓɌɞɑɗɔ Ⱦ-ɖɜɔɞɑɜɔɫ ɚɞ -1 ɐɚ ð 

2,5 ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ; 

- ɚɝɞɑɚɛɚɜɚɓ: ɛɚɖɌɓɌɞɑɗɔ Ⱦ-ɖɜɔɞɑɜɔɫ ð 2,5  

ɝɞɌəɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ ɔ əɔɒɑ; 

- ɞɫɒɑɗɧɕ ɚɝɞɑɚɛɚɜɚɓ: ɛɚɖɌɓɌɞɑɗɔ Ⱦ-ɖɜɔɞɑɜɔɫ - 

2,5 ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɫ ɔ əɔɒɑ ɝ əɌɗɔɣɔɑɘ 

 

Ɏ ɌəɌɘəɑɓɑ 1 ɔ ɍɚɗɑɑ ɛɑɜɑɗɚɘɚɎ. 

ȶɜɔɞɑɜɔɔ ȮȺȳ əɑ ɐɚɗɒəɧ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ  ɟ ɒɑəɥɔə Ɏ 

ɛɑɜɔɚɐ ɛɜɑɘɑəɚɛɌɟɓɧ (ɎɚɓɜɌɝɞ ɚɞ 20 ɗɑɞ ɐɚ ɘɑ-

əɚɛɌɟɓɧ), Ɏ ɞɚɘ ɣɔɝɗɑ ɟ ɒɑəɥɔə Ɏɚ Ɏɜɑɘɫ ɍɑɜɑ-

ɘɑəəɚɝɞɔ ɔ Ɏ ɛɑɜɔɚɐ ɗɌɖɞɌɢɔɔ, ɛɜɑɐɛɚɣɞɔɞɑɗɨ-

əɑɑ ɔɝɛɚɗɨɓɚɎɌɞɨ Z- ɖɜɔɞɑɜɔɔ. ȿ ɩɞɔɡ ɒɑəɥɔə 

ɚɝɞɑɚɛɚɜɚɓ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌɏəɚɝɞɔɜɚɎɌə, ɑɝɗɔ 

ɑɝɞɨ ɝɚɣɑɞɌəɔɑ əɔɓɖɚɕ ȸȻȶ ɝ Ɏɞɚɜɔɣəɧɘɔ ɛɜɔ-

ɣɔəɌɘɔ ɚɝɞɑɚɛɚɜɚɓɌ ɔɗɔ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɛɑ-

ɜɑɗɚɘɚɎ, əɚ ɐɔɌɏəɚɓ  əɑ ɐɚɗɒɑə ɍɌɓɔɜɚɎɌɞɨɝɫ 

ɞɚɗɨɖɚ əɌ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɫɡ. 

ȸɚəɔɞɚɜɔəɏ ɞɑɜɌɛɔɔ ɜɑɖɚɘɑəɐɟɑɞɝɫ ɛɜɚɎɚɐɔɞɨ 

1 ɜɌɓ Ɏ ɏɚɐ [1, 2].  

Ⱥɞɐɑɗɨəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɗɫɑɞ ɚɝɞɑɚɛɚɜɚɓ, 

ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, - ɜɑɐɖɚɑ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ, ɛɜɔɎɚɐɫɥɑɑ ɖ ɜɌɓɎɔɞɔɪ ɛɑ-

ɜɑɗɚɘɚɎ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ ɔɗɔ Ɏ ɜɌəəɑɘ 

ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ [4].  

Ⱥɝɞɑɚɛɚɜɚɓ, ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, 

ɎɛɑɜɎɧɑ ɍɧɗ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə ɍɚɗɑɑ 50 ɗɑɞ 

əɌɓɌɐ. Ȯ ɞɚ Ɏɜɑɘɫ  ɔɝɝɗɑɐɚɎɌɞɑɗɫɘɔ ɍɧɗɔ  ɚɍ-

ɝɗɑɐɚɎɌəɧ 4 ɛɌɢɔɑəɞɖɔ Ɏ  ɛɚɝɗɑɜɚɐɚɎɚɘ  ɛɑɜɔɚ- 
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Ⱥ 
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ɐɑ ɔ ɎɧɫɎɗɑəɧ ɜɌɓɗɔɣəɧɑ ɝɞɑɛɑəɔ ɚɝɞɑɚɛɚɜɚɓɌ 

ɛɚɓɎɚəɚɣəɔɖɌ. Ȯ 1955 ɏɚɐɟ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 5 

ɒɑəɥɔə Ɏ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ, ɟ ɖɚɞɚɜɧɡ 

ɍɧɗ ɎɧɫɎɗɑə ɛɑɜɑɗɚɘ ɛɚɓɎɚəɚɣəɔɖɌ. ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɍɧɗ ɟɝɞɌəɚɎɗɑə ɠɌɖɞ əɌɗɔɣɔɫ ɚɝɞɑɚɛɚ-

ɜɚɓɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ. 

 ȶ 2000 ɏɚɐɟ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɍɧɗɚ ɚɛɔɝɌəɚ 

ɘɑəɑɑ 100 ɝɗɟɣɌɑɎ. ȾɌɖɒɑ ɟɝɗɚɎɔɑɘ, ɓɌɞɜɟɐəɫ-

ɪɥɔɘ ɛɚɗəɚɢɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɌəəɚɕ ɚɍ-

ɗɌɝɞɔ Ɏ ɞɚɞ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ, ɚɖɌɓɌɗɌɝɨ əɑɎɚɓ-

ɘɚɒəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɜɌɐɔɚɗɚ-

ɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ. 

Ⱥɝɞɑɚɛɚɜɚɓ, ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, 

ɚɍɧɣəɚ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ 

(56%) ɔɗɔ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ 

(41%). Ȳɑəɥɔəɧ, ɖɌɖ ɛɜɌɎɔɗɚ, ɒɌɗɟɪɞɝɫ əɌ 

ɍɚɗɔ Ɏ ɝɛɔəɑ, əɑɓəɌɣɔɞɑɗɨəɚɑ ɟɘɑəɨɤɑəɔɑ ɜɚ-

ɝɞɌ, ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɑɜɑɗɚɘɧ ɛɚɓɎɚəɖɚɎ. ȭɚɗɔ ɔ 

ɛɑɜɑɗɚɘɧ ɍɑɐɜɌ ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəɧ. ȰɌəəɚɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɚɍɧɣəɚ ɛɚɫɎɗɫɑɞɝɫ Ɏɚ 

Ɏɜɑɘɫ ɛɑɜɎɚɕ ɍɑɜɑɘɑəəɚɝɞɔ, əɚɝɔɞ Ɏɜɑɘɑəəɧɕ 

ɡɌɜɌɖɞɑɜ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɛɚɎɞɚɜɫɑɞɝɫ [4, 5.]  

Ⱥɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɫ, ɖɌɖ ɘɑɞɚɐ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ 

ȸȻȶ ɟ ɞɌɖɔɡ ɍɚɗɨəɧɡ, ɔ Ɏ ɐɌɗɨəɑɕɤɑɘ ɛɚɓɎɚɗɫ-

ɑɞ Ɏɧɛɚɗəɫɞɨ ɐɔəɌɘɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ 

ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ 

[1].  

ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɑ  əɌɍɗɪɐɑəɔɫ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ1. 

Ȯ ɖɗɔəɔɖɟ ɚɍɜɌɞɔɗɌɝɨ 30-ɗɑɞəɫɫ ɛɌɢɔɑəɞ-

ɖɌ Ȭ. ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɔ ɝ ɢɑɗɨɪ Ɏɧɫɝəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɘɔəɑ-

ɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ (ȸȻȶ).  

ȴɓ ɌəɌɘəɑɓɌ ɔɓɎɑɝɞəɚ: ɘɌɞɨ ɛɌɢɔɑəɞɖɔ 

ɔɘɑɗɌ ɌɞɜɌɎɘɌɞɔɣɑɝɖɔɕ ɛɑɜɑɗɚɘ Ɏɑɜɡəɑɕ ɖɚ-

əɑɣəɚɝɞɔ Ɏ ɎɚɓɜɌɝɞɑ 30 ɗɑɞ. ȽɌɘɌ ɛɌɢɔɑəɞɖɌ Ɏ 

ɞɑɣɑəɔɑ 5 ɗɑɞ əɌɍɗɪɐɌɗɌɝɨ ɟ ɏɔəɑɖɚɗɚɏɌ-

ɩəɐɚɖɜɔəɚɗɚɏɌ ɛɚ ɛɚɎɚɐɟ ɛɑɜɎɔɣəɚɏɚ ɍɑɝɛɗɚ-

ɐɔɫ. ȰɎɌ ɘɑɝɫɢɌ əɌɓɌɐ ɍɧɗɔ ɝɜɚɣəɧɑ ɜɚɐɧ. Ȯɚ 

Ɏɜɑɘɫ ɞɜɑɞɨɑɏɚ ɞɜɔɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ ɛɌɢɔ-

ɑəɞɖɌ ɛɚɣɟɎɝɞɎɚɎɌɗɌ ɍɚɗɨ Ɏ ɛɜɌɎɚɘ ɍɑɐɜɑ, ɛɚ-

ɡɚɐɖɌ ɝɞɌɗɌ əɑɟɝɞɚɕɣɔɎɚɕ, ɛɚɫɎɔɗɔɝɨ ɍɚɗɔ ɛɜɔ 

ɡɚɐɨɍɑ. Ȼɚɝɗɑɐəɔɑ 2 əɑɐɑɗɔ ɐɚ ɜɚɐɚɎ ɒɑəɥɔəɌ 

ɎɑɗɌ ɘɌɗɚɛɚɐɎɔɒəɧɕ ɚɍɜɌɓ ɒɔɓəɔ, ɝɚɍɗɪɐɌɫ 

ɥɌɐɫɥɔɕ ɜɑɒɔɘ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ əɑ ɛɜɚɎɚɐɔ-

ɗɌɝɨ. Ȼɚɝɗɑ ɜɚɐɚɎ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ  ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ 

ɝɟɝɞɌɎɌ, ɛɜɔ ɖɚɞɚɜɚɘ ɎɧɫɎɗɑə ɛɑɜɑɗɚɘ ɤɑɕɖɔ 

ɍɑɐɜɌ.  ȻɜɚɔɓɎɑɐɑəɌ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɫ ɚɍɗɌ-

ɝɞɔ ɚɍɚɔɡ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ. Ȼɚɗɟɣɑəɧ 

ɝɗɑɐɟɪɥɔɑ ɐɌəəɧɑ: ɝəɔɒɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ Z- 

ɖɜɔɞɑɜɔɫ:  ɛɜɌɎɚɑ ɍɑɐɜɚ ɐɚ ð4,2 ɝɞɌəɐɌɜɞəɧɡ 

ɚɞɖɗɚəɑəɔɕ, ɗɑɎɚɑ ɍɑɐɜɚ ɐɚ ð 1,7. ȰɌəəɧɑ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ ɚɝɞɑɚɛɚɜɚɓɟ ɝɛɜɌɎɌ ɔ ɚɝɞɑɚɛɑəɔɔ 

ɝɗɑɎɌ (ȼɔɝ. 1). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɑəɝɔɞɚɘɑɞɜɔɔ ɚɍɗɌɝɞɔ 

ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ L2- L4 ɛɚ-

ɖɌɓɌɞɑɗɔ Z- ɖɜɔɞɑɜɔɫ ɝəɔɒɑəɧ ɐɚ -2,0 ɝɞ. ɚɞɖɗ., 

ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɝɞɑɚɛɑəɔɔ (ȼɔɝ. 2). 

ȰɌɗɑɑ ɛɌɢɔɑəɞɖɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɚɛɑɜɌ-

ɞɔɎəɚɑ ɗɑɣɑəɔɑ ð ɞɚɞɌɗɨəɚɑ ɩəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ 

ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ (ȼɔɝ. 3). Ⱥɐəɚ-

Ɏɜɑɘɑəəɚ ɛɌɢɔɑəɞɖɌ ɛɜɔəɔɘɌɗɌ ɀɚɝɌɎɌəɝ 70 

ɘɏ ɚɐɔə ɜɌɓ Ɏ əɑɐɑɗɪ; ɓɌɞɑɘ ɛɜɑɛɌɜɌɞɧ, ɝɚɐɑɜ-

ɒɌɥɔɑ ɖɌɗɨɢɔɕ, ɍɑɓ ɖɚəɞɜɚɗɫ ɎɜɌɣɑɕ. 

Ƀɑɜɑɓ ɣɑɞɧɜɑ ɏɚɐɌ  ɛɜɚɎɑɐɑəɌ ɖɚəɞɜɚɗɨəɌɫ 

ɐɑəɝɔɞɚɘɑɞɜɔɫ  ɚɍɗɌɝɞɔ  ɗɑɎɚɏɚ  ɞɌɓɚɍɑɐɜɑəəɚɏɚ  

 

ȼɔɝ. 1. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ ɛɜɚɖɝɔ-

ɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɗɑɎɚɏɚ ɔ ɛɜɌɎɚɏɚ ɍɑɐɜɌ 

(ɤɑɕɖɌ ɍɑɐɜɌ, ɞɜɑɟɏɚɗɨəɔɖ Ward, trochanter) 

əɌ ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚ-

ɘɑɞɜɑ çLunar Expertè.                                                                        

 

ȼɔɝ. 2. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ əɌ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚɘɑɞɜɑ 

çLunar Expertè (ɛɚɫɝəɔɣəɧɑ ɛɚɓɎɚəɖɔ L1-L4 Ɏ 

ɛɑɜɑɐəɑ-ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ). 
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ɝɟɝɞɌɎɌ: ɛɚɖɌɓɌɞɑɗɔ Z- ɖɜɔɞɑɜɔɫ  ɝəɔɒɑəɧ  ɐɚ- 

1,1  ɝɞ. ɚɞɖɗ.,  ɣɞɚ  ɝɚɚɞɎɑɞɝɞɎɟɑɞ  ɛɚɏɜɌəɔɣəɚɘɟ  

ɝɚɝɞɚɫəɔɪ ɘɑɒɐɟ ɎɚɓɜɌɝɞəɚɕ əɚɜɘɚɕ ɔ ɚɝɞɑ-

ɚɛɑəɔɑɕ (ȼɔɝ. 4). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɑəɝɔɞɚɘɑɞɜɔɔ ɚɍɗɌɝɞɔ 

ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ L2- L4 ɛɚ-

ɖɌɓɌɞɑɗɔ Z- ɖɜɔɞɑɜɔɫ Ɏ ɛɜɑɐɑɗɌɡ ɎɚɓɜɌɝɞəɚɕ 

əɚɜɘɧ: -0,7 ɝɞ. ɚɞɖɗ. (ȼɔɝ. 5). 

ȾɌɖɒɑ ɛɜɚɎɑɐɑəɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɚɍɗɌɝɞɔ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ 

(ȼɔɝ. 6). 

ȼɑɖɚɘɑəɐɚɎɌəɚ ɐɌɗɨəɑɕɤɑɑ ɛɜɚɎɑɐɑəɔɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɔ ɚɐɔə 

ɜɌɓ Ɏ ɏɚɐ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɐɎɟɡɩəɑɜɏɑ-

ɞɔɣɑɝɖɚɕ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɔ ɟ ɐɌəəɚɕ ɛɌɢɔ-

ɑəɞɖɔ ɛɚɓɎɚɗɔɗɚ əɑ ɞɚɗɨɖɚ ɚɢɑəɔɞɨ ȸȻȶ ɛɜɔ 

ɛɑɜɎɔɣəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, əɚ ɞɌɖɒɑ ɛɜɚɎɑɝɞɔ 

ɐɔəɌɘɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɢɑəɖɔ ȸȻȶ ɣɑɜɑɓ 

4 ɏɚɐɌ, ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɗɑɖɌɜɝɞɎɑəəɚɕ ɞɑɜɌ-

ɛɔɔ ɔ ɖɚɝɎɑəəɚ ɚɢɑəɔɞɨ ɑɑ ɩɠɠɑɖɞɔɎəɚɝɞɨ. 

ȶɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ʈ2. 

Ȯ ɖɗɔəɔɖɟ ɚɍɜɌɞɔɗɌɝɨ 32-ɗɑɞəɫɫ ɛɌɢɔɑəɞ-

ɖɌ Ȭ. ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɚɕ ɐɑəɝɔɞɚ-

ɘɑɞɜɔɔ ɝ ɢɑɗɨɪ Ɏɧɫɝəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɘɔəɑ-

ɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ (ȸȻȶ).  

Ȼɚ ɐɌəəɧɘ ɌəɌɘəɑɓɌ: ɘɌɞɨ ɔ ɍɌɍɟɤɖɌ ɛɌ-

ɢɔɑəɞɖɔ ɔɘɑɗɔ ɌɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ 

ɤɑɕɖɔ ɍɑɐɜɌ Ɏ ɎɚɓɜɌɝɞɑ 30-35 ɗɑɞ. ȽɌɘɌ ɛɌɢɔ-

ɑəɞɖɌ əɌɍɗɪɐɌɗɌɝɨ ɟ ɏɔəɑɖɚɗɚɏɌ-ɩəɐɚɖɜɔəɚɗɚɏɌ 

ɛɚ ɛɚɎɚɐɟ ɐɔɝɠɟəɖɢɔɔ ɫɔɣəɔɖɚɎ, ɛɜɔəɔɘɌɗɌ 

ɏɚɜɘɚəɌɗɨəɟɪ ɞɑɜɌɛɔɪ, ɔɘɑɑɞ əɑɍɚɗɨɤɚɕ ɔə-

ɞɑɜɎɌɗ ɘɑɒɐɟ ɜɚɐɌɘɔ, ɐɗɔɞɑɗɨəɧɕ ɛɑɜɔɚɐ ɗɌɖ-

ɞɌɢɔɔ ɛɚɝɗɑ ɛɑɜɎɧɡ ɜɚɐɚɎ (ɍɚɗɨɤɑ ɏɚɐɌ). Ȼɑɜ-

ɎɌɫ ɍɑɜɑɘɑəəɚɝɞɨ ɛɜɚɞɑɖɌɗɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ, 

ɓɌɎɑɜɤɔɗɌɝɨ ɜɚɐɌɘɔ Ɏ ɝɜɚɖ. ȾɌɖɒɑ ɟ ɛɌɢɔɑəɞɖɔ 

ɔɘɑɑɞɝɫ əɑɛɑɜɑəɚɝɔɘɚɝɞɨ ɘɚɗɚɣəɧɡ ɛɜɚɐɟɖɞɚɎ.  

 ȰɎɌ ɘɑɝɫɢɌ əɌɓɌɐ ɍɧɗɔ ɝɜɚɣəɧɑ ɜɚɐɧ. ȹɌ 

37 əɑɐɑɗɑ ɍɑɜɑɘɑəəɚɝɞɔ əɑɚɒɔɐɌəəɚ ɛɚɣɟɎ-

ɝɞɎɚɎɌɗɌ ɚɝɞɜɟɪ ɍɚɗɨ  Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɛɚ-

ɓɎɚəɚɣəɔɖɌ  ɍɑɓ ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ ɞɜɌɎɘɧ. 

ȺɝɞɌɎɤɔɑɝɫ  ɐəɔ ɍɑɜɑɘɑəəɚɝɞɔ ɎɑɗɌ ɘɌɗɚɛɚ-

ɐɎɔɒəɧɕ ɚɍɜɌɓ ɒɔɓəɔ, ɝɚɍɗɪɐɌɫ ɥɌɐɫɥɔɕ ɜɑ-

ɒɔɘ. ȼɑəɞɏɑəɚɏɜɌɠɔɫ əɑ ɛɜɚɎɚɐɔɗɌɝɨ.  

Ȼɚ ɐɌəəɧɘ ɛɜɚɎɑɐɑəəɚɕ ɐɑəɝɔɞɚɘɑɞɜɔɔ 

ɚɍɗɌɝɞɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚ-

ɖɌɓɌɞɑɗɔ Z- ɖɜɔɞɑɜɔɫ ɝəɔɒɑəɧ ɐɚ ð 3,8 ɝɞ. 

ɚɞɖɗ., ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɚɝɞɑɚɛɚɜɚɓɟ (ȼɔɝ. 7).  

ȻɚɖɌɓɌɞɑɗɔ ɛɜɔ ɐɑəɝɔɞɚɘɑɞɜɔɔ ɚɍɗɌɝɞɔ 

ɗɑɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ: ɝəɔɒɑəɔɑ ȸȻȶ 

ɛɚ Z- ɖɜɔɞɑɜɔɪ ɐɚ -2 ɝɞ. ɚɞɖɗ., ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟ-

ɑɞ ɚɝɞɑɚɛɑəɔɔ (ȼɔɝ. 8). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɍɚɖɚɎɚɕ ɘɚɜɠɚɘɑɞɜɔɔ 

ɎɧɫɎɗɑəɌ ɖɗɔəɚɎɔɐəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɞɑɗ ɛɚ-

ɓɎɚəɖɚɎ L1-L2 (ȼɔɝ. 9). 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɚɛɜɑɐɑɗɑə ɖɚɘ-

ɛɜɑɝɝɔɚəəɧɕ ɛɑɜɑɗɚɘ ɛɚɓɎɚəɖɚɎ L1-L2.  

ȻɌɢɔɑəɞɖɌ əɌɛɜɌɎɗɑəɌ ɖ ɏɔəɑɖɚɗɚɏɟ-

ɩəɐɚɖɜɔəɚɗɚɏɟ  ɐɗɫ ɐɚɚɍɝɗɑɐɚɎɌəɔɫ ɔ əɌɓəɌɣɑ-

əɔɫ ɞɑɜɌɛɔɔ. ȼɑɖɚɘɑəɐɚɎɌəɌ ɛɚɎɞɚɜəɌɫ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɌɫ ɐɑəɝɔɞɚɘɑɞɜɔɫ ɣɑɜɑɓ ɏɚɐ ɚɞ əɌɣɌ-

ɗɌ ɗɑɣɑəɔɫ.  

Ȼɜɔɘɑəɑəɔɑ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɔ ɟ ɛɌɢɔ-

ɑəɞɖɔ ɛɚɓɎɚɗɔɗɚ ɚɢɑəɔɞɨ ȸȻȶ, ɝɚɚɞɎɑɞɝɞɎɟɪ-

ɥɟɪ ɛɚ Z- ɖɜɔɞɑɜɔɪ ɚɝɞɑɚɛɚɜɚɓɟ, ɛɜɑɐɛɚɗɚ-

ɒɔɞɨ əɌɗɔɣɔɑ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, ɜɑɖɚɘɑəɐɚ-

ɎɌɞɨ ɐɌɗɨəɑɕɤɟɪ ɐɔəɌɘɔɣɑɝɖɟɪ ɚɢɑəɖɟ ȸȻȶ 

ɣɑɜɑɓ ɏɚɐ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɎɟɡɩəɑɜɏɑɞɔɣɑ-

ɝɖɌɫ ɚɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɫ ɛɚɓɎɚɗɔɗɌ əɑɛɚɝɜɑɐ- 

 

ȼɔɝ. 3. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟ-

ɝɞɌɎɚɎ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ.                             

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɩəɐɚɛɜɚɞɑɓ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. 

 

ȼɔɝ. 4. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ ɛɜɚɖɝɔ-

ɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɗɑɎɚɏɚ ɍɑɐɜɌ (ɤɑɕɖɌ ɍɑɐɜɌ, 

ɞɜɑɟɏɚɗɨəɔɖ Ward, trochanter) əɌ ɐɎɟɡɩəɑɜɏɑ-

ɞɔɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚɘɑɞɜɑ çLunar 

Expertè. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɞɎɑəəɚ ɚɢɑəɔɞɨ ȸȻȶ, ɛɜɚɎɑɝɞɔ ɘɚɜɠɚɘɑɞɜɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ,  ɐɔəɌɘɔɣɑɝɖɟɪ ɚɢɑəɖɟ 

ɔɓɘɑəɑəɔɫ ȸȻȶ ɟ ɛɌɢɔɑəɞɚɖ. Ȼɚɗɟɣɑəəɧɑ ɐɌə-

əɧɑ ɔɘɑɪɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ  

ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

Ⱥɝɞɑɚɛɚɜɚɓ, ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, - 

ɜɑɐɖɚɑ ɝɚɝɞɚɫəɔɑ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ  ɐɑəɨ ɛɌɞɚ-

ɠɔɓɔɚɗɚɏɔɫ ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɚɝɞɌɑɞɝɫ ɐɚ 

ɖɚəɢɌ əɑɔɓɟɣɑəəɚɕ, ɞɌɖ ɒɑ ɖɌɖ ɔ ɘɑɞɚɐɧ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ.  

 ȺɝɞɌɑɞɝɫ əɑɫɝəɧɘ, ɫɎɗɫɑɞɝɫ ɗɔ ɓɌɍɚɗɑɎɌ-

əɔɑ ɛɜɫɘɧɘ ɝɗɑɐɝɞɎɔɑɘ ɍɑɜɑɘɑəəɚɝɞɔ ɔɗɔ ɚəɚ 

ɝɎɫɓɌəɚ ɝ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɚɜɏɌəɔɓɘɑ ɒɑəɥɔəɧ 

ɐɚ ɍɑɜɑɘɑəəɚɝɞɔ. ȯɑəɑɞɔɣɑɝɖɔɑ ɠɌɖɞɚɜɧ ɔɏɜɌ-

ɪɞ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ɚɝɞɑɚɛɚɜɚɓɌ, ɝɎɫɓɌəəɚɏɚ ɝ 

ɍɑɜɑɘɑəəɚɝɞɨɪ. ȾɌɖ, Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Dunne ɔ 

ɝɚɌɎɞɚɜɚɎ, ɟ ɘɌɞɑɜɑɕ ɛɌɢɔɑəɞɚɖ ɝ ɐɌəəɧɘ ɝɚ-

ɝɞɚɫəɔɑɘ ɎɧɫɎɗɑəɚ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑ ɛɑɜɑ-

ɗɚɘɚɎ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ [5, 6].  

Ȼɜɔ əɚɜɘɌɗɨəɚɘ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɘ ɝɚɝɞɚ-

ɫəɔɔ əɑɝɖɚɗɨɖɚ ɌɐɌɛɞɔɎəɧɡ ɘɑɡɌəɔɓɘɚɎ ɚɍɑɝ-

ɛɑɣɔɎɌɪɞ ɓɌɥɔɞɟ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɧ ɘɌɞɑɜɔ Ɏ 

ɛɑɜɔɚɐ ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɗɌɖɞɌɢɔɔ, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɛɗɚɐ ɔɗɔ əɚɎɚɜɚɒɐɑəəɧɕ ɛɚɗɟɣɌɪɞ Ɏɝɑ əɑ-

ɚɍɡɚɐɔɘɧɑ ɘɔəɑɜɌɗɨəɧɑ ɎɑɥɑɝɞɎɌ ɐɗɫ ɜɚɝɞɌ ɔ 

ɜɌɓɎɔɞɔɫ. Ȯɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ ɟɜɚɎɑəɨ 

ɖɌɗɨɢɔɫ ɛɚɎɧɤɌɑɞɝɫ. Ȭɍɝɚɜɍɢɔɫ ɖɌɗɨɢɔɫ Ɏ ɖɔ-

ɤɑɣəɔɖɑ ɟɐɎɌɔɎɌɑɞɝɫ Ɏ ɝɎɫɓɔ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ 

ɟɎɑɗɔɣɑəɔɑɘ ɛɚɝɗɑ ɛɑɜɎɚɏɚ ɞɜɔɘɑɝɞɜɌ Ɏ ɖɜɚɎɔ 

ɟɜɚɎəɫ 1,25-ɐɔɏɔɐɜɚɖɝɔ ðɎɔɞɌɘɔəɌ Ȱ. ȺɍɜɌɓɚ-

ɎɌəɔɑ ɐɌəəɚɏɚ ɎɔɞɌɘɔəɌ Ɏ ɘɌɞɑɜɔəɝɖɚɘ ɚɜɏɌ-

əɔɓɘɑ ɛɚɘɔɘɚ ɛɚɣɑɖ ɛɜɚɔɝɡɚɐɔɞ ɞɌɖɒɑ ɔ Ɏ 

ɛɗɌɢɑəɞɑ, Ɍ ɛɚɓɒɑ Ɏ ɛɚɣɖɌɡ ɛɗɚɐɌ, ɝɛɚɝɚɍɝɞɎɟɫ 

ɑɥɑ ɍɚɗɨɤɑɘɟ ɟɎɑɗɔɣɑəɔɪ ɑɏɚ ɟɜɚɎəɫ. ɉɖɝɖɜɑ-

ɢɔɫ ɖɌɗɨɢɔɫ ɝ ɘɚɣɚɕ ɟ ɍɑɜɑɘɑəəɚɕ ɒɑəɥɔəɧ 

ɞɌɖɒɑ ɟɎɑɗɔɣɔɎɌɑɞɝɫ.  

Ƚ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɓ-

Ɏɑɝɞəɚ, ɣɞɚ çɛɌɜɌɞɔɜɑɚɔɐɝɎɫɓɌəəɧɕ ɍɑɗɚɖè ɘɌ-

ɞɑɜɔəɝɖɚɕ ɖɜɚɎɔ ɟɎɑɗɔɣɔɎɌɑɞ ɖɚɝɞəɟɪ ɜɑɓɚɜɍ-

ɢɔɪ, ɚɝɚɍɑəəɚ Ɏɚ Ɏɜɑɘɫ ɞɜɑɞɨɑɏɚ ɞɜɔɘɑɝɞɜɌ. 

ȻɌɜɌɞɔɜɑɚɔɐɝɎɫɓɌəəɧɕ ɍɑɗɚɖ ɎɧɜɌɍɌɞɧɎɌɑɞɝɫ 

ɘɚɗɚɣəɧɘɔ ɒɑɗɑɓɌɘɔ, ɛɗɌɢɑəɞɚɕ, ɐɑɢɔɐɟɌɗɨəɚɕ 

ɞɖɌəɨɪ, Ɍɘəɔɚəɚɘ, ɛɟɛɚɎɔəɚɕ, ɛɌɜɌɥɔɞɚɎɔɐ-

əɧɘɔ ɒɑɗɑɓɌɘɔ ɛɗɚɐɌ. Ⱥə əɑɚɍɡɚɐɔɘ ɐɗɫ ɛɑɜɑ-

ɐɌɣɔ ɖɌɗɨɢɔɫ ɛɗɚɐɟ, əɚɜɘɌɗɨəɚɏɚ ɩɘɍɜɔɚɏɑəɑɓɌ, 

ɜɚɝɞɌ ɔ ɜɌɓɎɔɞɔɫ ɛɗɚɐɌ ɔ ɛɜɚɐɟɖɢɔɔ ɘɚɗɚɖɌ. 

ȰɎɌ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɌ ɚɞɎɑɣɌɪɞ ɓɌ 

ɛɚɞɑɜɪ ɘɔəɑɜɌɗɨəɧɡ ɎɑɥɑɝɞɎ ɖɚɝɞɫɘɔ Ɏɚ Ɏɜɑ-

ɘɫ ɗɌɖɞɌɢɔɔ: ɟɎɑɗɔɣɑəɔɑ ɘɚɍɔɗɔɓɌɢɔɔ ɖɌɗɨɢɔɫ 

ɔɓ ɖɚɝɞəɧɡ ɐɑɛɚ ɔ ɏɔɛɚɩɝɞɜɚɏɑəɔɫ, ɚɍɟɝɗɚɎɗɑə-

əɌɫ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɛɜɚɗɌɖɞɔəɌ. Ɂɚɞɫ ɘɔəɑ-

ɜɌɗɨəɌɫ ɛɗɚɞəɚɝɞɨ ɖɚɝɞɑɕ (ȸȻȶ) ɘɚɒɑɞ ɍɧɞɨ 

ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəɌ Ɏɚ Ɏɜɑɘɫ ɗɌɖɞɌɢɔɔ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɐɌəəɚɑ ɝɚɝɞɚɫəɔɑ Ɏɜɑɘɑəəɚɑ. ȴɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɜɔ ɝɟɥɑɝɞɎɑəəɧɡ ɛɚɞɑɜɫɡ 

ȸȻȶ Ɏ ɛɑɜɔɚɐ ɗɌɖɞɌɢɔɔ ɟɒɑ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ 

ɛɚɝɗɑ ɛɜɑɖɜɌɥɑəɔɫ ɖɚɜɘɗɑəɔɫ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɛɚɗəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞəɚɕ ɛɗɚɞəɚɝɞɔ. 

Kalkwarf, Specker Ɏ ɝɎɚɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏɧ-

ɫɎɔɗɔ, ɣɞɚ ɒɑəɥɔəɧ, ɟ ɖɚɞɚɜɧɡ ɜɌəɨɤɑ Ɏɚɝ-

ɝɞɌəɚɎɔɗɝɫ ɘɑəɝɞɜɟɌɗɨəɧɕ ɢɔɖɗ, ɞɑɜɫɗɔ ɘɑəɨ-

ɤɑ ȸȻȶ Ɏ ɛɑɜɔɚɐ ɗɌɖɞɌɢɔɔ ɔ ɟ əɔɡ ɜɌəɨɤɑ 

ɎɚɝɝɞɌəɌɎɗɔɎɌɗɔɝɨ  ɛɚɖɌɓɌɞɑɗɔ ȸȻȶ ɛɚɝɗɑ ɛɜɑ-

ɖɜɌɥɑəɔɫ ɖɚɜɘɗɑəɔɫ [4].  

ȻɚɝɗɑɜɚɐɚɎɧɕ ɚɝɞɑɚɛɚɜɚɓ. 

ȰɌəəɧɕ Ɏɔɐ ɚɝɞɑɚɛɚɜɚɓɌ, ɖɌɖ ɛɜɌɎɔɗɚ, ɎɧɫɎ-

ɗɫɪɞ Ɏ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ (Ɏ 60% ɓɌɜɑɏɔ-

ɝɞɜɔɜɚɎɌəəɧɡ ɝɗɟɣɌɑɎ) ɔɗɔ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ 

ɍɑɜɑɘɑəəɚɝɞɔ (40%). ɃɌɥɑ Ɏɝɑɏɚ ɚə ɛɜɚɫɎɗɫɑɞɝɫ 

ɍɚɗɫɘɔ Ɏ ɝɛɔəɑ, ɎɚɓəɔɖɌɪɥɔɘɔ ɍɗɔɒɑ ɖ ɖɚəɢɟ 

ɍɑɜɑɘɑəəɚɝɞɔ ɔɗɔ Ɏ ɜɌəəɑɘ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑ-

ɜɔɚɐɑ. ȺɞɘɑɣɌɪɞɝɫ ɟɘɑəɨɤɑəɔɑ ɜɚɝɞɌ (Ɏɑɜ-

 

ȼɔɝ. 5. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ əɌ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚɘɑɞɜɑ 

çLunar Expertè (ɛɚɫɝəɔɣəɧɑ ɛɚɓɎɚəɖɔ L1-L4 Ɏ 

ɛɑɜɑɐəɑ-ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ). 

 

ȼɔɝ. 6. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚ-

ɏɚ ɝɟɝɞɌɎɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ.                      

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɩəɐɚɛɜɚɞɑɓ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. 
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ɞɑɍɜɌɗɨəɌɫ ɖɚɘɛɜɑɝɝɔɫ) ɔ əɌɗɔɣɔɑ ɛɑɜɑɗɚɘɚɎ. 

ȽɚɏɗɌɝəɚ ɚɛɟɍɗɔɖɚɎɌəəɧɘ ɐɌəəɧɘ, ɘɔəɑ-

ɜɌɗɨəɌɫ ɛɗɚɞəɚɝɞɨ ɖɚɝɞɑɕ (ȸȻȶ) ɛɚɫɝəɔɣəɚɏɚ 

ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɟɘɑəɨɤɌɑɞɝɫ əɌ 25-50% Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ɓɐɚɜɚɎɧɘɔ ɛɌɢɔɑəɞɖɌɘɔ ɞɚɏɚ ɒɑ 

ɎɚɓɜɌɝɞɌ. ȸȻȶ Ɏ ɚɍɗɌɝɞɔ ɛɜɚɖɝɔɘɌɗɨəɚɏɚ 

ɚɞɐɑɗɌ ɍɑɐɜɌ ɘɚɒɑɞ ɍɧɞɨ ɞɌɖɒɑ əɔɒɑ əɚɜɘɧ. Ȯ 

ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɟɘɑəɨɤɑəɔɑ ȸȻȶ 

ɎɌɜɨɔɜɚɎɌɗɚɝɨ Ɏ ɐɚɎɚɗɨəɚ ɤɔɜɚɖɔɡ ɛɜɑɐɑɗɌɡ. Ȯ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ȸȻȶ ɚɖɌɓɌɗɌɝɨ ɓəɌɣɔɞɑɗɨəɚ 

əɔɒɑ ɛɚɜɚɏɌ, ɛɜɔəɫɞɚɏɚ ȮȺȳ Ɏ ɖɌɣɑɝɞɎɑ ɖɜɔɞɑ-

ɜɔɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɚɝɞɑɚɛɚɜɚɓɌ (Ⱦ ðɖɜɔɞɑɜɔɕ 

< -2,5 ɐɗɫ ɛɚɓɎɚəɚɣəɔɖɌ) . 

ȻɚɝɗɑɜɚɐɚɎɧɕ ɚɝɞɑɚɛɚɜɚɓ ɛɚɓɎɚəɚɣəɔɖɌ 

ɚɍɧɣəɚ ɎɚɓəɔɖɌɑɞ Ɏɚ Ɏɜɑɘɫ ɛɑɜɎɚɕ ɍɑɜɑɘɑəəɚ-

ɝɞɔ, əɚɝɔɞ Ɏɜɑɘɑəəɧɕ ɡɌɜɌɖɞɑɜ ɔ əɑ ɛɚɎɞɚɜɫɑɞ-

ɝɫ ɎəɚɎɨ, ɖɌɖ ɝɣɔɞɌɗɚɝɨ ɜɌəɨɤɑ. ȺɐəɌɖɚ, Ɏ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɝ ɟɣɌɝɞɔɑɘ 10 ɒɑəɥɔə, ɝɞɜɌɐɌɪ-

ɥɔɡ ɛɚɝɗɑɜɚɐɚɎɧɘ ɚɝɞɑɚɛɚɜɚɓɚɘ, Ɏɚɓəɔɖɤɔɘ 

Ɏɚ Ɏɜɑɘɫ ɛɑɜɎɚɕ ɍɑɜɑɘɑəəɚɝɞɔ, Ɏ ɣɑɞɧɜɑɡ ɔɓ 

ɣɑɞɧɜəɌɐɢɌɞɔ ɛɚɝɗɑɐɟɪɥɔɡ ɍɑɜɑɘɑəəɚɝɞɑɕ ɍɧɗ 

ɓɌɠɔɖɝɔɜɚɎɌə ɛɚɎɞɚɜəɧɕ ɩɛɔɓɚɐ ɚɝɞɑɚɛɚɜɚɓɌ 

[7].  

ȾɌɖɒɑ əɑ ɝɗɑɐɟɑɞ ɓɌɍɧɎɌɞɨ ɚ ɜɚɗɔ ɏɑəɑɞɔ-

ɣɑɝɖɚɏɚ ɠɌɖɞɚɜɌ Ɏ ɜɌɓɎɔɞɔɔ ɐɌəəɚɕ ɠɚɜɘɧ 

ɚɝɞɑɚɛɚɜɚɓɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɧɤɑ ɟɛɚɘɫəɟɞɧɡ 

Dunne ɝ ɝɚɌɎɞɚɜɌɘɔ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɟ ɘɌ-

ɞɑɜɑɕ ɛɌɢɔɑəɞɚɖ, ɝɞɜɌɐɌɪɥɔɡ ɛɚɝɗɑɜɚɐɚɎɧɘ 

ɚɝɞɑɚɛɚɜɚɓɚɘ ɛɚɓɎɚəɚɣəɔɖɌ, ɛɑɜɑɗɚɘɧ ɝɗɟɣɌ-

ɗɔɝɨ ɣɌɥɑ ɔ Ɏ ɍɚɗɑɑ ɘɚɗɚɐɚɘ ɎɚɓɜɌɝɞɑ, ɣɑɘ Ɏ 

ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ [3, 4] . 

ȽɟɥɑɝɞɎɟɑɞ ɛɟɞɨ, əɌɛɜɌɎɗɑəəɧɕ əɌ ɛɜɚ-

ɠɔɗɌɖɞɔɖɟ ɜɌɓɎɔɞɔɫ ɛɚɝɗɑɜɚɐɚɎɚɏɚ ɚɝɞɑɚɛɚɜɚɓɌ 

ɛɚɓɎɚəɚɣəɔɖɌ. Ȯ ɛɜɚɎɑɐɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ɍɚɗɨɤɔəɝɞɎɚ ɒɑəɥɔə ɝ ɚɝɞɑɚɛɚɜɚɓɚɘ Ɏ ɘɚɘɑəɞ 

ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɖɚɜɘɔɗɔ ɐɑɞɑɕ ɏɜɟɐɨɪ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ, ɛɜɑɖɜɌɥɑəɔɑ ɏɜɟɐəɚɏɚ ɎɝɖɌɜɘɗɔ-

ɎɌəɔɫ ɝɞɌɗɚ ɛɑɜɎɧɘ ɩɞɌɛɚɘ ɛɚ ɛɜɑɐɚɞɎɜɌɥɑ-

əɔɪ ɐɌɗɨəɑɕɤɑɏɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȰɌɗɑɑ Ɏ ɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɜɔɘɑəɫ-

ɗɔɝɨ ɜɌɓɗɔɣəɧɑ ɐɚɓɧ ɖɌɗɨɢɔɫ (600-1,500 

ɘɏ/ɝɟɞɖɔ), ɜɌɓɗɔɣəɧɑ ɞɔɛɧ ɔ ɐɚɓɔɜɚɎɖɔ ɎɔɞɌ-

ɘɔəɌ Ȱ (ɎɔɞɌɘɔə Ȱ2 ɔɗɔ Ȱ3 200- 800 IU/ɝɟɞɖɔ; 

ɖɌɗɨɢɔɞɜɔɚɗ). Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ Ɏ ɖɌɣɑɝɞɎɑ Ɍə-

ɞɔɜɑɓɚɜɍɞɔɎəɧɡ ɛɜɑɛɌɜɌɞɚɎ əɑɖɚɞɚɜɧɑ ɟɣɑəɧɑ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɍɔɝɠɚɝɠɚəɌɞɧ. Ȯ ɚɐəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɐɑɎɫɞɨ ɒɑəɥɔə ɗɑɣɔɗɔ ɜɌɓəɧɘɔ 

ɍɔɝɠɚɝɠɚəɌɞɌɘɔ (ɌɗɑəɐɜɚəɌɞ, ɛɌɘɔɐɜɚəɌɞ, ɓɚ-

ɗɑəɐɜɚəɌɞ). Ȼɫɞɨ ɔɓ ɩɞɔɡ ɒɑəɥɔə ɛɜɔəɔɘɌɗɔ 

ɛɜɑɛɌɜɌɞɧ 24 ɘɑɝɫɢɌ, ɟ əɔɡ ɚɞɘɑɣɌɗɚɝɨ ɟɎɑɗɔ-

ɣɑəɔɑ ȸȻȶ əɌ 23%, ɞɚɏɐɌ ɖɌɖ ɟ ɒɑəɥɔə, ɛɜɔ-

əɔɘɌɎɤɔɡ ɞɚɗɨɖɚ ɖɌɗɨɢɔɕ ɔ ɎɔɞɌɘɔə Ȱ, ȸȻȶ 

ɟɎɑɗɔɣɔɗɚɝɨ ɗɔɤɨ əɌ 6-9,5 %. ȭɑɓɟɝɗɚɎəɚ, ɐɌɒɑ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɍɔɝɠɚɝɠɚəɌɞɚɎ ɛɜɔɘɑəɑəɔɑ 

ɖɌɗɨɢɔɫ ɔ ɎɔɞɌɘɔəɌ Ȱ əɑɚɍɡɚɐɔɘɚ. ȶ ɝɚɒɌɗɑ-

əɔɪ, əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ 

ɜɌɓɜɌɍɚɞɚɖ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ əɑ ɛɚɓ-

Ɏɚɗɫɪɞ ɌɐɑɖɎɌɞəɚ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚ-

Ɏɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ, ɛɚɩɞɚɘɟ ɜɌɢɔɚəɌɗɨəɌɫ ɝɞɜɌ-

ɞɑɏɔɫ ɞɑɜɌɛɔɔ ɛɜɔ ɐɌəəɚɘ ɓɌɍɚɗɑɎɌəɔɔ ɚɝɞɌɑɞ-

ɝɫ ɐɚ ɝɔɡ ɛɚɜ əɑ ɫɝəɚɕ [6, 7].  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɌɖɒɑ əɑɞ ɫɎəɚɕ 

ɖɚɜɜɑɗɫɢɔɔ ɟɗɟɣɤɑəɔɫ ɛɚɖɌɓɌɞɑɗɑɕ  ȸȻȶ ɝ 

ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɑɕ, ɚɐəɌɖɚ, ɜɚɗɨ ɚɝɞɑɚɐɑə-

ɝɔɞɚɘɑɞɜɔɔ ɖɌɖ ɘɑɞɚɐɌ ɛɑɜɎɔɣəɚɏɚ ɎɧɫɎɗɑəɔɫ 

ɚɝɞɑɚɛɚɜɚɓɌ ɔ ɐɌɗɨəɑɕɤɑɕ ɐɔəɌɘɔɣɑɝɖɚɕ ɚɢɑə-

ɖɔ ɔɓɘɑəɑəɔɕ ȸȻȶ əɑɝɚɘəɑəəɌ. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɣɑɎɔɐəɚ, ɣɞɚ ɔ Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɚɝɞɌɑɞɝɫ ɜɫɐ əɑɜɑɤɑəəɧɡ ɎɚɛɜɚɝɚɎ, 

ɝɎɫɓɌəəɧɡ ɝ ɖɚɝɞəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ Ɏɚ 

Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ, Ɏɧɫɝəɑəɔɑɘ ɛɜɔɣɔə 

ɛɜɑɐɜɌɝɛɚɗɚɒɑəəɚɝɞɔ əɑɖɚɞɚɜɧɡ ɒɑəɥɔə ɖ ɛɚ-

ɞɑɜɑ ɖɚɝɞəɚɕ ɘɌɝɝɧ ɔ ɛɚɝɗɑɐɟɪɥɑɘɟ ɜɌɓɎɔɞɔɪ 

ɛɑɜɑɗɚɘɚɎ.  

Ⱥɝɞɑɚɛɚɜɚɓ, ɝɎɫɓɌəəɧɕ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, -  

ɩɞɚ ɜɑɐɖɚɑ ɝɚɝɞɚɫəɔɑ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɛɚ-

ɫɎɗɑəɔɑɘ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ, ɌɞɜɌɎɘɌɞɔɣɑɝɖɔɡ 

ɛɑɜɑɗɚɘɚɎ  Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ 

ɔɗɔ Ɏ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ. Ȯ əɌɝɞɚɫɥɔɕ ɘɚ-

ɘɑəɞ ɛɌɞɚɠɔɓɔɚɗɚɏɔɫ  ɔ   ɞɑɜɌɛɑɎɞɔɣɑɝɖɌɫ  ɖɚɜ- 

 

ȼɔɝ. 7. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ əɌ ɐɎɟɡ-

ɩəɑɜɏɑɞɔɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚɘɑɞɜɑ 

çLunar Expertè (ɛɚɫɝəɔɣəɧɑ ɛɚɓɎɚəɖɔ L1-L4 Ɏ 

ɛɑɜɑɐəɑ-ɓɌɐəɑɕ ɛɜɚɑɖɢɔɔ). 

 

ȼɔɝ. 8. ȼɑɓɟɗɨɞɌɞɧ ɔɓɘɑɜɑəɔɕ ȸȻȶȾ ɛɜɚɖɝɔ-

ɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɗɑɎɚɏɚ ɍɑɐɜɌ (ɤɑɕɖɌ ɍɑɐɜɌ, 

ɞɜɑɟɏɚɗɨəɔɖ Ward, trochanter) əɌ ɐɎɟɡɩəɑɜɏɑɞɔ-

ɣɑɝɖɚɘ ɖɚɝɞəɚɘ ɐɑəɝɔɞɚɘɑɞɜɑ çLunar Expertè. 
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ɜɑɖɢɔɫ  ɐɌəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɚɝɞɌɪɞɝɫ ɐɚ ɖɚəɢɌ 

əɑɔɓɟɣɑəəɧɘɔ. ɉɠɠɑɖɞɔɎəɚɑ ɗɑɣɑəɔɑ ɚɝɞɑɚɛɚ-

ɜɚɓɌ, ɌɝɝɚɢɔɔɜɚɎɌəəɚɏɚ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ, ɚɝɞɌ-

ɑɞɝɫ ɝɛɚɜəɧɘ Ɏɚɛɜɚɝɚɘ ɔɓ-ɓɌ ɘɌɗɚɏɚ ɖɚɗɔɣɑ-

ɝɞɎɌ ɝɗɟɣɌɑɎ, ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ Ɏ ɗɔɞɑɜɌɞɟ-

ɜɑ, ɔ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ əɑɐɚɚɢɑəɖɚɕ 

ɩɞɚɏɚ ɖɚɝɞəɚɏɚ əɌɜɟɤɑəɔɫ ɚɍɘɑəɌ ɎɑɥɑɝɞɎ. Ⱥɞ-

ɝɟɞɝɞɎɔɑ ɖɚəɞɜɚɗɔɜɟɑɘɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɞɫ-

ɒɑɝɞɨ ɝɌɘɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɓɌɝɗɟɒɔɎɌɪɞ ɜɌɓɜɌ-

ɍɚɞɖɔ ɩɠɠɑɖɞɔɎəɚɏɚ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɏɚ ɜɑɒɔɘɌ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ȸɌɜɍɟɜɏɑ (ȯɑɜɘɌəɔɫ) ɝɚ-

ɓɐɌə ɢɑəɞɜ ɛɚ ɔɓɟɣɑəɔɪ ɚɝɞɑɚɛɚɜɚɓɌ ȸɌɜɍɟɜɏ-

ɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, ɏɐɑ ɜɑɏɔɝɞɜɔɜɟɪɞɝɫ ɔ ɌəɌ-

ɗɔɓɔɜɟɪɞɝɫ Ɏɝɑ ɝɗɟɣɌɔ ɚɝɞɑɚɛɚɜɚɓɌ, ɝɎɫɓɌəəɚɏɚ 

ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ,  ɐɗɫ ɐɌɗɨəɑɕɤɔɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ.  

Ⱥɝɞɑɚɐɑəɝɔɞɚɘɑɞɜɔɫ, ɖɌɖ ɘɑɞɚɐ ɐɔɌɏəɚ-

ɝɞɔɖɔ, ɚɝɞɌɑɞɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ Ɏ ɖɚɘ-

ɛɗɑɖɝəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɒɑəɥɔə ɝ ɛɚɐɚɓɜɑəɔɑɘ 

əɌ əɌɗɔɣɔɑ ɚɝɞɑɚɛɚɜɚɓɌ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɝɎɫɓɌəəɚ-

ɏɚ ɝ ɍɑɜɑɘɑəəɚɝɞɨɪ.  Ȯ əɌɤɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟ-

ɣɌɫɡ ɛɜɔɘɑəɑəɔɑ  ɐɎɟɡɩəɑɜɏɑɞɔɣɑɝɖɚɕ ɚɝɞɑɚ-

ɐɑəɝɔɞɚɘɑɞɜɔɔ ɛɚɓɎɚɗɔɗɚ ɐɌɞɨ ɚɢɑəɖɟ ȸȻȶ,  

ɛɜɑɐɛɚɗɚɒɔɞɨ əɌɗɔɣɔɑ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ 

ɞɌɖɒɑ ɛɜɚɎɑɝɞɔ ɐɔəɌɘɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ȸȻȶ ɣɑɜɑɓ ɚɛɜɑɐɑɗɑəəɧɑ Ɏɜɑɘɑəəɧɑ ɔəɞɑɜɎɌɗɧ 

ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌ-

ɛɔɔ.
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ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ). 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 2 ˉ4 2012. ʉʪʨʘʥʠʮʘ  74 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

 

 

ȶȺȸȻȷȱȶȽȹȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȼȬȶȬ ȸȺɃȱȮȺȯȺ Ȼȿȳɇȼɋ 
 

ȶɚɜɚɍɖɔə Ȭ.Ƚ.1, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2, ȻɟɤɖɌɜɨ Ȱ.Ɋ.3 

 
ɜɑɐɝɞɌɎɗɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔɑəɞɌ ȳ. ɝ ɎɧɫɎɗɑəəɧɘ Ɏɚ Ɏɜɑɘɫ ɛɗɌ-

əɚɎɚɕ ɐɔɝɛɌəɝɑɜɔɓɌɢɔɔ ɚɍɦɑɘəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. Ȼɜɚɐɑɘɚə-

ɝɞɜɔɜɚɎɌəɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɎɧɫɎɗɑəɔɔ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 
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he article presents  a clinical observation of the patient  Z. with bladder tumor detec t-

ed at the routine medical examin ation. The article demonstrates the need for an int e-

grated diagnosis in detecting of bladder malignancies.  

 
Keywords: bladder cancer, integrated diagnostics, ultrasound, MSCT, MRI.  
 

 
 

 

 

Ɍɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝɚɝɞɌɎɗɫɑɞ, ɛɚ ɐɌə-

əɧɘ Ȯɝɑɘɔɜəɚɕ ȺɜɏɌəɔɓɌɢɔɔ ȳɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ (ȮȺȳ), ɚɖɚɗɚ 3% ɚɞ Ɏɝɑɡ ɓɗɚɖɌ-

ɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. Ȯ ɝɞɜɟɖɞɟɜɑ ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɜɌɓɎɔɞɧɡ ɝɞɜɌə ɝɜɑɐɔ ɘɟɒɣɔə əɌ 

ɛɑɜɎɚɘ ɘɑɝɞɑ ɝɞɚɔɞ ɜɌɖ ɗɑɏɖɚɏɚ, ɖɚɞɚɜɧɕ ɝɚ-

ɝɞɌɎɗɫɑɞ 30,9% Ɏɝɑɡ ɝɗɟɣɌɑɎ ɜɌɖɌ (ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ ɛɗɚɝɖɚɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ ɔ ɍɌɓɌɗɔɚɘɧ ɖɚ-

ɒɔ); əɌ Ɏɞɚɜɚɘ ɘɑɝɞɑ ð ɜɌɖ ɒɑɗɟɐɖɌ (17,7%); əɌ 

ɞɜɑɞɨɑɘ ð ɜɌɖ ɚɍɚɐɚɣəɚɕ ɔ ɛɜɫɘɚɕ ɖɔɤɖɔ 

(8,5%) ; ɜɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ (3,9%) ð əɌ ɤɑɝɞɚɘ. 

Ȯ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ 

ɚɛɟɡɚɗɫɘɔ əɌ ɐɚɗɪ ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɗɚɖɌɗɔɓɌɢɔɕ 

ɛɜɔɡɚɐɔɞɝɫ 7,7%. Ƚɜɑɐɔ əɔɡ ɍɚɗɑɑ 68% ɓɌəɔɘɌ-

ɑɞ ɜɌɖ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɧɡ ɚɜɏɌəɚɎ. Ⱥɛɟɡɚɗɔ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝɚɝɞɌɎɗɫɪɞ ɚɖɚɗɚ 4% Ɏɝɑɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ ɟ ɣɑɗɚɎɑɖɌ. 

ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɞɘɑɣɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑ-

ɗɔɣɑəɔɪ ɣɌɝɞɚɞɧ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. ȿ ɘɟɒɣɔə 

ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ 3-4 ɜɌ-

ɓɌ ɣɌɥɑ, ɣɑɘ ɟ ɒɑəɥɔə. ȻɜɑɔɘɟɥɑɝɞɎɑəəɚɑ 

ɎɚɓəɔɖəɚɎɑəɔɑ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɟ ɘɟɒɣɔə 

ɘəɚɏɔɑ ɝɎɫɓɧɎɌɪɞ ɝ ɓɌɝɞɚɑɘ ɘɚɣɔ Ɏ ɛɟɓɧɜɑ, 

ɚɝɚɍɑəəɚ Ɏ ɛɚɒɔɗɚɘ ɎɚɓɜɌɝɞɑ. ȹɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɟ ɗɔɢ  

 

 

 

ɝɞɌɜɤɑ 50 ɗɑɞ. Ⱥɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɟ ɐɑ-

ɞɑɕ əɌɍɗɪɐɌɪɞɝɫ ɜɑɐɖɚ ð Ɏ 60 ɜɌɓ ɜɑɒɑ, ɣɑɘ ɟ 

Ɏɓɜɚɝɗɧɡ, ɣɌɥɑ ɟ ɘɌɗɨɣɔɖɚɎ. Ⱥɛɟɡɚɗɔ ɘɚɏɟɞ 

ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, 

ɚɐəɌɖɚ əɌɔɍɚɗɑɑ ɣɌɝɞɌɫ ɔɡ ɗɚɖɌɗɔɓɌɢɔɫ ð ɘɚɣɑ-

ɛɟɓɧɜəɧɕ ɞɜɑɟɏɚɗɨəɔɖ ɔ ɛɜɔɗɑɏɌɪɥɔɑ ɖ əɑɘɟ 

ɟɣɌɝɞɖɔ.[1,2]  

ȼɌɖ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɚɞəɚɝɔɞɝɫ ɖ əɚɎɚ-

ɚɍɜɌɓɚɎɌəɔɫɘ, ɔɘɑɪɥɔɘ ɝɎɚɑɚɍɜɌɓəɚɑ ɏɑɚɏɜɌ-

ɠɔɣɑɝɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ. ȹɌɔɍɚɗɑɑ  ɣɌɝɞɚ  ɚə  

ɎɝɞɜɑɣɌɑɞɝɫ  ɝɜɑɐɔ ɒɔɞɑɗɑɕ əɑɖɚɞɚɜɧɡ ɝɞɜɌə 

Ȭɠɜɔɖɔ, ɣɞɚ ɝɎɫɓɧɎɌɪɞ ɝ Ɏɧɝɚɖɚɕ ɓɌɍɚɗɑɎɌɑ-

ɘɚɝɞɨɪ ɤɔɝɞɚɝɚɘɌɞɚɓɚɘ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. Ȯ 

ȱɏɔɛɞɑ, ɛɚ ɐɌəəɧɘ ȮȺȳ, ɜɌɖɚɘ ɘɚɣɑɎɚɏɚ ɛɟɓɧ-

ɜɫ ɓɌɍɚɗɑɎɌɑɞ ɛɚɗɚɎɔəɌ ɟɜɚɗɚɏɔɣɑɝɖɔɡ ɍɚɗɨəɧɡ 

ɔ 11% Ɏɝɑɡ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɜɌɓɗɔɣəɧɡ ɗɚɖɌɗɔ-

ɓɌɢɔɕ. Ȱɜɟɏɚɕ ɚɝɚɍɑəəɚɝɞɨɪ ɩɛɔɐɑɘɔɚɗɚɏɔɔ ɜɌ-

ɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɏɚɜɚɐɝɖɔɑ 

ɒɔɞɑɗɔ ɓɌɍɚɗɑɎɌɪɞ ɣɌɥɑ, ɣɑɘ ɒɔɎɟɥɔɑ Ɏ ɐɑ-

ɜɑɎəɫɡ. Ɂɚɗɚɝɞɧɑ ɘɟɒɣɔəɧ ɍɚɗɑɪɞ ɜɌɖɚɘ ɘɚɣɑ-

Ɏɚɏɚ ɛɟɓɧɜɫ ɣɌɥɑ, ɣɑɘ ɒɑəɌɞɧɑ. 

ȺɝəɚɎəɧɘ ɝɔɘɛɞɚɘɚɘ ɚɛɟɡɚɗɔ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ ɫɎɗɫɑɞɝɫ ɏɑɘɌɞɟɜɔɫ. Ƚ ɒɌɗɚɍɌɘɔ əɌ 

əɌɗɔɣɔɑ ɖɜɚɎɔ Ɏ ɘɚɣɑ ɛɌɢɔɑəɞ ɘɚɒɑɞ ɚɍɜɌɞɔɞɨ-

ɝɫ ɖ ɎɜɌɣɟ ɗɪɍɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ (ɟɜɚɗɚɏ, ɏɔəɑ-

ɖɚɗɚɏ, ɞɑɜɌɛɑɎɞ, ɡɔɜɟɜɏ ɔ ɞ.ɐ.).  ȻɜɌɎɔɗɨəɌɫ  ɔə- 
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ɞɑɜɛɜɑɞɌɢɔɫ ɩɞɚɏɚ ɝɔɘɛɞɚɘɌ ɔ ɝɎɚɑɎɜɑɘɑəəɚ 

Ɏɧɛɚɗəɑəəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ Ɍɗɏɚɜɔɞɘ ɫɎɗɫ-

ɑɞɝɫ ɚɝəɚɎɚɕ ɜɌəəɑɏɚ ɟɝɞɌəɚɎɗɑəɔɫ ɐɔɌɏəɚɓɌ ɔ 

ɟɝɛɑɤəɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ. ɉɞɚ ɚɍɟɝɗɌɎɗɔɎɌɑɞ 

əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɓɟɣɑəɔɫ ɔ ɌɖɞɔɎəɚɏɚ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɎɜɌɣɚɘ Ɏɝɑɏɚ ɌɜɝɑəɌɗɌ ɘɑɞɚɐɚɎ ɔ ɝɜɑɐɝɞɎ 

ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɘɔ ɚə ɎɗɌɐɑɑɞ.[1] 

ȴɝɞɚɜɔɫ ɍɚɗɑɓəɔ. 

Ȯ ɚɞɐɑɗ ɞɚɘɚɏɜɌɠɔɔ ȴȶȶ ȼȶȹȻȶ ɚɍɜɌ-

ɞɔɗɝɫ ɛɌɢɔɑəɞ ȳ. 45 ɗɑɞ, ɛɜɚɡɚɐɔɎɤɔɕ ɑɒɑɏɚɐ-

əɟɪ ɐɔɝɛɌəɝɑɜɔɓɌɢɔɪ ɟ ɟɜɚɗɚɏɌ. Ȼɜɔ ɞɜɌəɝɌɍ-

ɐɚɘɔəɌɗɨəɚɘ ȿȳȴ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ Ɏ ɘɚɣɑ-

Ɏɚɘ ɛɟɓɧɜɑ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɐɚɛɚɗəɔɞɑɗɨəɌɫ 

ɝɞɜɟɖɞɟɜɌ. ȻɌɢɔɑəɞ əɑ ɛɜɑɐɦɫɎɗɫɗ ɒɌɗɚɍ əɌ 

ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɐəɌɖɚ ɓɌ ɞɜɔ əɑɐɑɗɔ ɐɚ 

ɚɍɜɌɥɑəɔɫ ɟ ɍɚɗɨəɚɏɚ ɚɐəɚɖɜɌɞəɚ ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɖɜɚɎɨ Ɏ ɘɚɣɑ, ɣɞɚ ɍɧɗɚ Ɏɧɫɝəɑəɚ ɛɜɔ ɐɚɛɚɗəɔ-

ɞɑɗɨəɚɘ ɝɍɚɜɑ ɌəɌɘəɑɓɌ. 

ȼɑɓɟɗɨɞɌɞɧ ɚɍɝɗɑɐɚɎɌəɔɫ. 

Ȼɚ ɐɌəəɧɘ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɏɚ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȿȳȴ) (ȼɔɝ. 1)  Ɏ ɘɚɣɑ-

Ɏɚɘ ɛɟɓɧɜɑ ɛɚ ɗɑɎɚɕ ɍɚɖɚɎɚɕ ɝɞɑəɖɑ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɏɔɛɑɜɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɓɘɑɜɚɘ 

4ɡ6ɡ9 ɘɘ. ȼɑɖɚɘɑəɐɚɎɌəɚ ɐɚɚɍɝɗɑɐɚɎɌəɔɑ. Ȯɧ-

ɛɚɗəɑəɌ ɢɔɝɞɚɝɖɚɛɔɫ ɝ ɓɌɍɚɜɚɘ ɘɌɞɑɜɔɌɗɌ ɐɗɫ 

ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ (ȼɔɝ. 2): 

1) ȿɜɚɞɑɗɔɌɗɨəɌɫ ɛɌɛɔɗɗɫɜəɌɫ ɖɌɜɢɔəɚɘɌ, əɔɓ-

ɖɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, 1 (ɔɓ 3) ɝɞɑɛɑəɔ 

ɖɗɑɞɚɣəɚɕ ɌəɌɛɗɌɓɔɔ ɍɑɓ ɔəɎɌɓɔɔ Ɏ ɛɚɐɝɗɔɓɔ-

ɝɞɧɕ ɝɗɚɕ. 

2) ɀɜɌɏɘɑəɞ ɝɗɔɓɔɝɞɚɕ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɛɚ-

ɖɜɧɞ ɟɜɚɞɑɗɔɑɘ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɐɔɝɛɗɌɓɔɔ. 

3) ɀɜɌɏɘɑəɞ ɘɧɤɑɣəɚɏɚ ɝɗɚɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɍɑɓ ɛɜɔɓəɌɖɚɎ ɚɛɟɡɚɗɑɎɚɏɚ ɜɚɝɞɌ.  

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɔ 

ɞɚɛɚɏɜɌɠɔɔ ɛɜɚɢɑɝɝɌ, ɎɧɍɚɜɌ ɗɑɣɑɍəɚɕ ɞɌɖɞɔ-

ɖɔ ɛɜɚɎɑɐɑəɧ ȸȽȶȾ ɔ ȸȼȾ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɎɧɛɚɗəɑəɌ əɌ ɌɛɛɌɜɌɞɑ Toshiba Aqulion 

One (64 -ɡ ɝɜɑɓɚɎɧɕ)  ɝ ɍɚɗɪɝəɧɘ ɎəɟɞɜɔɎɑəəɧɘ 

ɎɎɑɐɑəɔɑɘ əɑɔɚəəɚɏɚ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ (Ⱥɛɞɔɜɑɕ - 100  ɘɗ,  ɝɚ ɝɖɚ-

ɜɚɝɞɨɪ 3,5 ɘɗ/ɝɑɖ), ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ  (ȼɔɝ. 

3). 

Ȯ ɛɜɚɑɖɢɔɔ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟ-

ɓɧɜɫ, ɣɟɞɨ Ɏɧɤɑ ɟɝɞɨɫ ɗɑɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ, 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɘɫɏɖɚɞɖɌəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑ-

ɜɚɎəɧɘɔ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ ɜɌɓɘɑɜɚɘ 

0,7ɡ1,0ɡ0,4 ɝɘ. ȺɍɜɌɓɚɎɌəɔɑ əɑ əɌɖɌɛɗɔɎɌɑɞ 

ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓ-

əɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ. ȹɌ ɚɝɞɌɗɨəɚɘ ɛɜɚɞɫ-

ɒɑəɔɔ ɝɞɑəɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ əɑ ɟɞɚɗɥɑəɌ.  

ȿɎɑɗɔɣɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ, ɖɚɝɞəɚɕ ɐɑ-

ɝɞɜɟɖɢɔɔ əɌ ɔɝɝɗɑɐɚɎɌəəɚɘ ɟɜɚɎəɑ əɑ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ. 

ȳɌɖɗɪɣɑəɔɑ: ȺɍɜɌɓɚɎɌəɔɑ ɘɚɣɑɎɚɏɚ ɛɟ-

ɓɧɜɫ. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ Ɏɧ-

ɛɚɗəɑəɌ əɌ ɌɛɛɌɜɌɞɑ Philips Achieva 3T TX ɍɑɓ 

ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ, ɞɚɗɥɔəɌ ɝɜɑɓɌ 3 ɘɘ 

(ɜɔɝ. 5).  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ ɛɜɔ ɣɌɝɞɔɣəɚ 

əɌɛɚɗəɑəəɚɘ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ. ȸɚɣɑɎɚɕ ɛɟɓɧɜɨ 

ɜɌɝɛɜɌɎɗɑə, ɛɚ ɗɑɎɚɕ əɔɒəɑ-ɍɚɖɚɎɚɕ ɝɞɑəɖɑ 

ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ (9,8ɡ7,1ɡ5,1 

ɘɘ) ɔɓɚɔəɞɑəɝɔɎəɌɫ ɝɞɜɟɖɞɟɜɌ ɝ əɑɜɚɎəɧɘɔ 

ɖɚəɞɟɜɌɘɔ, ɎɧɝɞɟɛɌɪɥɌɫ Ɏ ɛɚɗɚɝɞɨ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔəɎɌɓɔɔ ɘɧɤɑɣəɚɏɚ 

ɝɗɚɫ. ȸɚɣɑɞɚɣəɔɖɔ əɌ ɔɝɝɗɑɐɚɎɌəəɚɘ ɟɜɚɎəɑ əɑ 

ɜɌɝɤɔɜɑəɧ. ȻɜɑɐɝɞɌɞɑɗɨəɌɫ ɒɑɗɑɓɌ ɜɌɓɘɑɜɌɘɔ 

50ɡ32ɡ27 ɘɘ. ɂɑəɞɜɌɗɨəɌɫ ɣɌɝɞɨ ɒɑɗɑɓɧ ɟɘɑ-

ɜɑəəɚ ɟɎɑɗɔɣɑəɌ, ɛɜɑɐɝɞɌɎɗɑəɌ əɑɍɚɗɨɤɔɘɔ ɟɓ-

ɗɌɘɔ ɏɔɛɑɜɛɗɌɓɔɔ, Ɏ ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ əɑ ɎɐɌɑɞ-

ɝɫ. ȹɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɑɜɔɠɑ-

ɜɔɣɑɝɖɌɫ ɓɚəɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚɍɧɣəɚɕ (Ɏɧ-

ɝɚɖɚɕ) ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ. ȽɔɏəɌɗ ɚɞ ɍɌ-

ɓɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɛɑɜɔɠɑɜɔɣɑɝɖɚɕ ɓɚəɧ əɑ-

ɝɖɚɗɨɖɚ əɑɚɐəɚɜɚɐəɧɕ, Ɏɚɓɘɚɒəɚ, ɓɌ ɝɣɑɞ ɫɎɗɑ-

əɔɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɡɌɜɌɖɞɑɜɌ; ɛɜɔ ɍɑɝɖɚə-

 

ȼɔɝ. 1.  ȾɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ  (əɌɐɗɚɍɖɚɎɚɑ) 

ȿȳȴ.                                                                        

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɌ ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɝɞɜɟɖɞɟɜɌ ɘɚ-

ɣɑɎɚɏɚ ɛɟɓɧɜɫ. 

 

ȼɔɝ. 2.   ȸɔɖɜɚɛɜɑɛɌɜɌɞ.                                        

ȿɜɚɞɑɗɔɌɗɨəɌɫ ɛɌɛɔɗɗɫɜəɌɫ ɖɌɜɢɔəɚɘɌ əɔɓɖɚɕ ɝɞɑ-

ɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ. 
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ɞɜɌɝɞəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɣɑɞɖɔɡ ɐɌəəɧɡ ɓɌ əɌɗɔ-

ɣɔɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɞɜɟɖɞɟɜ əɑ ɛɚɗɟɣɑəɚ. 

Ƚɑɘɑəəɧɑ ɛɟɓɧɜɨɖɔ ɝ ɣɑɞɖɔɘɔ ɖɚəɞɟɜɌ-

ɘɔ, əɚɜɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖ-

ɞɟɜɧ. ȶɗɑɞɣɌɞɚɣəɧɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɞɌɓɌ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌəɧ. ȶɜɟɛəɧɑ ɝɚɝɟɐɧ ɞɌɓɌ əɑ ɔɓɘɑəɑ-

əɧ. ȿɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ əɌ ɔɝ-

ɝɗɑɐɚɎɌəəɚɘ ɟɜɚɎəɑ əɑ ɎɧɫɎɗɑəɚ. 

ȳɌɖɗɪɣɑəɔɑ: Ȼɜɔ ɍɑɝɖɚəɞɜɌɝɞəɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɖɌɜɞɔəɌ ɚɍɜɌɓɚɎɌəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔəɎɌɓɔɔ Ɏ ɘɧɤɑɣəɧɕ ɝɗɚɕ. 

Ȼɚɝɗɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɚɢɑəɖɔ ɝɞɑɛɑəɔ 

ɔəɎɌɓɔɔ, ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ ɚɍɜɌɓɚɎɌəɔɫ 

ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɛɌɢɔɑəɞɟ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɞɜɌəɝɟɜɑɞɜɌɗɨəɌɫ ɢɔɝɞɚɝɖɚɛɔɫ ɝ ɟɐɌɗɑəɔɑɘ 

ɎɧɤɑɚɛɔɝɌəəɚɕ ɝɞɜɟɖɞɟɜɧ (ȼɔɝ. 6). 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȺɝəɚɎəɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫ-

ɘɔ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɫɎɗɫɪɞɝɫ: ɏɑɘɌɞɟɜɔɫ, 

ɐɔɓɟɜɔɫ ɔ ɍɚɗɔ Ɏ əɌɐɗɚɍɖɚɎɚɕ ɚɍɗɌɝɞɔ. Ȯ 

əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɘɌɗɚɝɛɑɢɔ-

ɠɔɣəɧ, ɣɑɘ ɚɍɦɫɝəɫɑɞɝɫ ɛɚɓɐəɫɫ ɚɍɜɌɥɌɑɘɚɝɞɨ 

ɍɚɗɨəɧɡ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɕ ɝɔɘɛɞɚɘ ð ɍɑɓɍɚɗɑ-

ɎɌɫ ɏɑɘɌɞɟɜɔɫ ɝɜɑɐɔ ɛɚɗəɚɏɚ ɓɐɚɜɚɎɨɫ, əɌɍɗɪ-

ɐɌɪɥɌɫɝɫ ɟ 60% ɍɚɗɨəɧɡ.  

ȸɔɖɜɚɏɑɘɌɞɟɜɔɫ ɚɍəɌɜɟɒɔɎɌɑɞɝɫ, ɖɌɖ 

ɛɜɌɎɔɗɚ, ɝɗɟɣɌɕəɚ, Ɏ ɚɝəɚɎəɚɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɚ ɛɚɎɚɐɟ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ. 

ȯɑɘɌɞɟɜɔɫ ɘɚɒɑɞ əɚɝɔɞɨ ɩɛɔɓɚɐɔɣɑɝɖɔɕ ɡɌɜɌɖ-

ɞɑɜ, ɞɚ ɑɝɞɨ, ɎɚɓəɔɖəɟɎ ɚɐəɚɖɜɌɞəɚ, ɐɗɔɞɑɗɨəɚɑ 

Ɏɜɑɘɫ ɚəɌ ɚɞɝɟɞɝɞɎɟɑɞ. ȴəɚɏɐɌ ɖɜɚɎɚɞɑɣɑəɔɑ 

əɚɝɔɞ ɔəɞɑəɝɔɎəɧɕ ɡɌɜɌɖɞɑɜ, ɣɞɚ ɘɚɒɑɞ ɝɞɌɞɨ 

ɛɜɔɣɔəɚɕ ɞɌɘɛɚəɌɐɧ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȿ Ɏɝɑɡ 

ɍɚɗɨəɧɡ ɝ ɔɘɑɪɥɑɕɝɫ ɘɌɖɜɚ- ɔɗɔ ɘɔɖɜɚɏɑɘɌɞɟ-

ɜɔɑɕ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɐɚɗɒəɌ ɍɧɞɨ ɔɝɖɗɪɣɑəɌ 

ɚɛɟɡɚɗɨ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɐɌɒɑ ɑɝɗɔ ɚɍəɌ-

ɜɟɒɑəɌ ɐɜɟɏɌɫ ɎɚɓɘɚɒəɌɫ ɛɜɔɣɔəɌ ɏɑɘɌɞɟɜɔɔ.  

ȹɌɣɌɗɚ ɏɑɘɌɞɟɜɔɔ əɑ ɖɚɜɜɑɗɔɜɟɑɞ ɝɚ 

ɝɞɌɐɔɑɕ ɓɌɍɚɗɑɎɌəɔɫ, ɐɗɔɞɑɗɨəɚɝɞɨ, ɣɌɝɞɚɞɌ ɔ 

ɔəɞɑəɝɔɎəɚɝɞɨ ɏɑɘɌɞɟɜɔɔ ɘɚɒɑɞ ɍɧɞɨ ɜɌɓɗɔɣ-

əɚɕ. Ȯɞɚɜɧɘ ɛɚ ɣɌɝɞɚɞɑ ɝɔɘɛɞɚɘɚɘ ɫɎɗɫɑɞɝɫ 

ɐɔɓɟɜɔɫ, ɖɚɞɚɜɌɫ əɌɍɗɪɐɌɑɞɝɫ Ɏ 15-35% ɝɗɟɣɌ-

ɫɡ. ȿ ɍɚɗɨəɧɡ ɝ ɔəɠɔɗɨɞɜɌɞɔɎəɚɕ ɚɛɟɡɚɗɨɪ, 

ɎəɟɞɜɔɩɛɔɞɑɗɔɌɗɨəɚɕ ɖɌɜɢɔəɚɘɚɕ ɔɗɔ ɚɛɟɡɚ-

ɗɨɪ, ɗɚɖɌɗɔɓɟɪɥɑɕɝɫ Ɏ ɚɍɗɌɝɞɔ ɤɑɕɖɔ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ, ɘɚɏɟɞ ɍɧɞɨ ɝɔɘɛɞɚɘɧ ɟɣɌɥɑəəɚɏɚ ɘɚ-

ɣɑɔɝɛɟɝɖɌəɔɫ, ɔɘɛɑɜɌɞɔɎəɧɑ ɛɚɓɧɎɧ,  ɒɒɑəɔɑ 

ɛɜɔ ɘɚɣɑɔɝɛɟɝɖɌəɔɔ. ȿɖɌɓɌəəɧɕ ɝɔɘɛɞɚɘɚ-

ɖɚɘɛɗɑɖɝ ɍɚɗɑɑ ɎɧɜɌɒɑə Ɏ ɝɗɟɣɌɑ ɛɜɔɝɚɑɐɔəɑ-

əɔɫ ɔəɠɑɖɢɔɔ ɔ ɜɌɓɎɔɞɔɔ Ɏɞɚɜɔɣəɚɏɚ ɢɔɝɞɔɞɌ, 

ɖɚɞɚɜɧɕ əɌɍɗɪɐɌɑɞɝɫ ɟ 50% ɍɚɗɨəɧɡ, ɚɝɚɍɑəəɚ 
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ȼɔɝ. 3.   ȸȽȶȾ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ.                                                                                                           
ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɛɜɚɑɖɢɔɔ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɣɟɞɨ Ɏɧɤɑ ɟɝɞɨɫ 

ɗɑɎɚɏɚ ɘɚɣɑɞɚɣəɔɖɌ. Ɍ ð əɌɞɔɎəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɍ ð ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ, Ɏ ð ɎɑəɚɓəɌɫ ɠɌɓɌ, ɏ ð ɚɞɝɜɚɣɑəəɌɫ 
ɠɌɓɌ. ȺɍɜɌɓɚɎɌəɔɑ əɑ əɌɖɌɛɗɔɎɌɑɞ ɖɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɧ. 
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ɛɜɔ ɔəɠɔɗɨɞɜɌɞɔɎəɚɘ ɡɌɜɌɖɞɑɜɑ ɜɚɝɞɌ.  

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

ɎɌɒəɚ əɑ ɞɚɗɨɖɚ ɛɚɝɞɌɎɔɞɨ ɐɔɌɏəɚɓ,  əɚ ɔ  ɚɛɜɑ- 

ɐɑɗɔɞɨ ɝɞɌɐɔɪ ɛɜɚɢɑɝɝɌ, ɗɚɖɌɗɔɓɌɢɔɪ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ, ɚɞəɚɤɑəɔɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ɖ ɟɝɞɨɫɘ ɘɚɣɑɞɚɣəɔɖɚɎ, ɝɚɝɞɚɫəɔɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ Ɏɚɖɜɟɏ ɚɛɟɡɚɗɔ, 

əɌɗɔɣɔɑ ɔ ɚɞɝɟɞɝɞɎɔɑ ɘɑɞɌɝɞɌɓɚɎ. Ȯɝɑ ɩɞɚ ɞɜɑ-

ɍɟɑɞ ɐɑɞɌɗɨəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɞɚɗɨɖɚ ɘɚɣɑ-

Ɏɧɡ ɚɜɏɌəɚɎ, əɚ ɔ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ. Ȼɚ-

ɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɓɎɚɗɫɪɞ ɚɛɜɑɐɑɗɔɞɨ 

ɝɞɑɛɑəɨ ɚɛɑɜɌɢɔɚəəɚɏɚ ɜɔɝɖɌ, ɎɧɍɜɌɞɨ ɞɌɖɞɔɖɟ 

ɗɑɣɑəɔɫ, əɌɓəɌɣɔɞɨ ɛɜɑɐɚɛɑɜɌɢɔɚəəɟɪ ɞɑɜɌ-

ɛɔɪ.  

Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɛɟɡɚɗɨ ɘɚɣɑɎɚɏɚ ɛɟ-

ɓɧɜɫ əɌɣɔəɌɞɨ ɚɍɝɗɑɐɚɎɌəɔɑ ɝɗɑɐɟɑɞ ɝ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɜɔ ɩɞɚɘ ɔɝɛɚɗɨɓɟɪɞ 

ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ, ɞɜɌəɝɜɑɖɞɌɗɨəɚɑ ɔ Ɏəɟɞ-

ɜɔɛɟɓɧɜəɚɑ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿȳȴ ɎɝɑɏɐɌ ɐɚɗɒəɚ 

ɛɜɚɎɚɐɔɞɨɝɫ ɛɜɔ əɌɛɚɗəɑəəɚɘ ɘɚɣɑɎɚɘ ɛɟɓɧɜɑ. 

Ȼɜɔ ɩɞɚɘ Ɏɚɓɘɚɒəɚ ɚɢɑəɔɞɨ ɚɍɦɑɘ ɘɚɣɑɎɚɏɚ 

ɛɟɓɧɜɫ, əɌɗɔɣɔɑ ɔ ɖɚɗɔɣɑɝɞɎɚ ɚɝɞɌɞɚɣəɚɕ ɘɚɣɔ, 

əɌɗɔɣɔɑ ɚɛɟɡɚɗɑɎɧɡ ɜɌɓɜɌɝɞɌəɔɕ Ɏ ɛɟɓɧɜɑ, ɔɡ 

ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜɧ, ɖɚɗɔɣɑɝɞɎɚ, ɎɓɌɔɘɚɚɞ-

əɚɤɑəɔɫ ɝ ɤɑɕɖɚɕ ɛɟɓɧɜɫ. Ȯ əɑɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɝɛɑɢɔɌɗɔɝɞɟ ɟɗɨ-

 

ȼɔɝ. 4. ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ.                   

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɚ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɘɚɣɑɎɚ-

ɏɚ ɛɟɓɧɜɫ ɛɚ ɗɑɎɚɕ əɔɒəɑ-ɍɚɖɚɎɚɕ ɝɞɑəɖɑ. 
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ȼɔɝ. 5.    ȸȼȾ.                                                                                                                                                              
Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌəɚ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɛɚ ɗɑɎɚɕ əɔɒəɑ-ɍɚɖɚɎɚɕ ɝɞɑəɖɑ: Ɍ ð Ⱦ2-ɎɓɎɑɤɑəəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɍ ð Ⱦ2-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, Ɏ ð Ⱦ2-

ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɛɚɛɑɜɑɣəɚɕ ɛɗɚɝɖɚɝɞɔ, ɏ ð Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɗɚɝɖɚ-

ɝɞɔ.   




















































