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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

ȼɌɐ ɛɜɑɐɝɞɌɎɔɞɨ əɌɤɔɘ ɣɔɞɌɞɑɗɫɘ Ɏɞɚɜɚɕ əɚɘɑɜ əɌɤɑɏɚ 

ɒɟɜəɌɗɌ ɓɌ 2016 ɏɚɐ. Ȯ ɩɞɚɘ əɚɘɑɜɑ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ əɌɟɣəɧɡ 

ɝɞɌɞɑɕ ɔ ɔəɞɑɜɑɝəɧɡ əɌɍɗɪɐɑəɔɕ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɚɝɎɫɥɑəəɧɡ ɜɌɓ-

əɧɘ əɌɛɜɌɎɗɑəɔɫɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯɧ ɟɎɔɐɔɞɑ Ɏ əɚɘɑɜɑ əɑ-

ɝɖɚɗɨɖɚ əɌɟɣəɧɡ ɚɍɓɚɜɚɎ, ɛɚɝɎɫɥɑəəɧɡ ɎɌɒəɧɘ əɌɛɜɌɎɗɑəɔɫɘ 

əɌɤɑɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ, ɝɞɌɞɨɔ, ɛɚɖɌɓɧɎɌɪɥɔɑ ɜɑɤɌɪɥɟɪ ɜɚɗɨ ɗɟ-

ɣɑɎɧɡ ɘɑɞɚɐɚɎ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɘɚəɔɞɚɜɔəɏɑ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ ɔ ɞ.ɐ. 

ȿɎɑɜɑə, ɣɞɚ ɣɔɞɌɞɑɗɔ əɌɕɐɟɞ Ɏ ɩɞɚɘ əɚɘɑɜɑ ɘɌɞɑɜɔɌɗɧ, ɖɚɞɚ-

ɜɧɑ ɍɟɐɟɞ ɚɞɎɑɣɌɞɨ ɔɡ ɔəɞɑɜɑɝɌɘ ɔ ɛɚɘɚɏɌɞɨ ɛɜɔ ɛɜɌɖɞɔɣɑɝɖɚɕ ɜɌ-

ɍɚɞɑ. 

ȶɌɖ ɚɍɧɣəɚ ɒɐɑɘ ɚɞ ɎɌɝ ɛɔɝɑɘ ɝ ɎɚɛɜɚɝɌɘɔ ɔ ɛɜɑɐɗɚɒɑəɔɫ-

ɘɔ ɛɚ ɞɑɘɌɞɔɖɑ ɝɗɑɐɟɪɥɔɡ əɚɘɑɜɚɎ. 

  

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ, ɛɜɚɠɑɝɝɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȮȱȼȴɀȴȶȬɂȴɋ ȼȱȳȿȷɈȾȬȾȺȮ ȸȼ-ȾȼȬȶȾȺȯȼȬɀȴȴ ȴ ȺȭȹȬȼȿȲȱȹȴȱ  

ȻȺȮȼȱȲȰȱȹȴȵ ȬȶȽȺȹȬȷɈȹɇɁ ȾȼȬȶȾȺȮ 
 

ȶɚəɚɛɗɑɎɌ ȷ.Ȯ.1, ȹɑɐɚɛɑɖɔə Ⱥ.Ȯ.1, ȸɌɜɐɔɡɌəɚɎɌ Ȱ.ȸ.2,  

ɁɌɕɐɌɜɚɎɌ Ȭ.ȼ.1, ȴɗɨɫɝɚɎ ȶ.Ȭ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɛɞɔɘɔɓɔɜɚɎɌɞɨ ɜɌɓɜɌɍɚɞɌəəɧɑ ɜɌəɑɑ ɘɑɞɚɐɧ Ɏɑɜɔɠɔ-

ɖɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ əɌ ȸȼȾ ɐɌəəɧɡ, ɔɓɘɑɜɑəəɧɡ 

əɌ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɌɡ ɔ ɛɌɢɔɑəɞɌɡ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɐɌəəɧɑ ɌɖɝɚəɌɗɨ-

əɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ Ɏ ɓɚəɑ ɏɑɘɚɜɜɌɏɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɗɫ ɗɟɣɤɑɏɚ Ɏɧ-

ɫɎɗɑəɔɫ ɛɚɎɜɑɒɐɑəəɧɡ ɞɜɌɖɞɚɎ ɔ ɓɚə ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɝɚɚɞəɑɝɞɔ ɛɚɗɟɣɑəəɧɑ ɛɌɜɌ-

ɘɑɞɜɧ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɝɚ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȬɖɝɚəɌɗɨəɌɫ ɞɜɌɖɞɚɏɜɌɠɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ əɌ ɢɔɠɜɚ-

Ɏɧɡ ɠɌəɞɚɘɌɡ ɝ ɓɌɐɌəəɧɘɔ ɞɜɌɑɖɞɚɜɔɫɘɔ ɞɜɌɖɞɚɎ ɔ əɌ ɐɌəəɧɡ, ɔɓɘɑɜɑəəɧɡ əɌ ɐɚɍɜɚ-

ɎɚɗɨɢɌɡ ɔ ɛɌɢɔɑəɞɌɡ əɌ 1,5 Ⱦɗ ɖɗɔəɔɣɑɝɖɚɘ ɞɚɘɚɏɜɌɠɑ ɝ ɛɌɜɌɘɑɞɜɌɘɔ, ɡɌɜɌɖɞɑɜəɧɘɔ 

ɐɗɫ ɜɟɞɔəəɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɔɓɘɑɜɑəɔɕ, ɔ əɌ 3 Ⱦɗ ɞɚɘɚɏɜɌɠɑ ɩɖɝɛɑɜɞəɚɏɚ ɖɗɌɝɝɌ, ɝɛɑɢɔ-

Ɍɗɨəɚ ɜɌɓɜɌɍɚɞɌəəɚɘ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɐɔɠɠɟɓɔɔ, ɛɚɓɎɚɗɫɪɥɑɘ ɛɚɗɟɣɔɞɨ ɐɌəəɧɑ ɝ ɍɚɗɑɑ 

Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ ɚɞəɚɤɑəɔɑɘ ɝɔɏəɌɗ-ɤɟɘ. ȮɑɜɔɠɔɖɌɢɔɫ 

ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɌɖɞɚɏɜɌɠɔɔ ɛɜɚɔɓɎɚɐɔɗɌɝɨ əɌ ɚɝəɚɎɑ ɛɜɑɐɗɚɒɑəəɧɡ ɜɌəɑɑ 

ɘɑɞɚɐɚɎ ɜɌɝɣɑɞɌ Ɏɑɜɚɫɞəɚɝɞɔ ɔ ɔəɠɚɜɘɌɢɔɚəəɚɕ ɩəɞɜɚɛɔɔ ɄɑəəɚəɌ Ɏɐɚɗɨ əɌɕɐɑəəɧɡ 

ɞɜɌɑɖɞɚɜɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ Ɏɑɜɚɫɞəɚɝɞɨ ɗɟɣɤɑ, ɣɑɘ ɩəɞɜɚɛɔɫ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞ əɌɛɜɌɎɗɑəɔɑ ɞɜɌɖɞɌ, Ɍ ɩəɞɜɚɛɔɫ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɫɞɨ ɚɍɗɌɝɞɔ ɛɑɜɑɝɑɣɑəɔɫ ɔ ɜɌɓ-

ɎɑɞɎɗɑəɔɫ ɞɜɌɖɞɚɎ. ȭɧɗɌ ɚɍəɌɜɟɒɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɝɞɑɛɑəɨɪ ɛɚɜɌɒɑəɔɫ ɔ Ɏɑɗɔ-

ɣɔəɚɕ ɩəɞɜɚɛɔɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəɔɫ. 

ȮɧɎɚɐɧ. ȶɚɘɍɔəɌɢɔɫ ɩəɞɜɚɛɔɔ ɔ Ɏɑɜɚɫɞəɚɝɞɔ ɐɔɠɠɟɓɔɔ Ɏɐɚɗɨ əɌɕɐɑəəɧɡ Ɍɖ-

ɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɞɚɕ ɔɗɔ ɔəɚɕ ɞɜɌɑɖɞɚɜɔɔ ɛɜɚɡɚɒɐɑ-

əɔɫ ɞɜɌɖɞɚɎ ɔ, ɞɑɘ ɝɌɘɧɘ, ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɘɑɜɚɕ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ Ɍɖ-

ɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ. ɉəɞɜɚɛɔɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɎɌɞɨ ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ, 

ɚɐəɌɖɚ ɐɌəəɚɑ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕɤɑɕ ɛɜɚɎɑɜɖɔ əɌ ɍɚɗɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ 

ɛɌɢɔɑəɞɚɎ. 
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urpose.  Optim ization of previously developed verification methods for the analysis 

of MRI data measured in healthy volunteers and patients. Analysis of axonal fiber 

tracking in the area of hemorrhagic stroke for better detection of damaged paths 

and areas in the brain.   To  indentify  the  correlation parameters with the severity of injury.     
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Materials and methods.  Axonal tractography was performed on a digital phantom 

with predetermined tracts trajectories and on volunteers and patients, measured on a clin i-

cal 1.5 T  scanner with parameters specific to routine clinical measurements and on 3T e x-

pert class scanner specially designed for the measurement of diffusion, which provides data 

with a higher spatial resolution and signal to noise ratio. Verification of the tract ography 

results was based on proposed earlier methods of probability calculation and Shannon i n-

formation entropy along the paths.  

Results.  It was found that the probability was better than the entropy in path dire c-

tion characterization and the entropy allo wed determining the area of intersection and the 

branching of paths. A certain correlation was found between the degree of injury and the 

amount of entropy in the affected area.  

Conclusions.  The combination of entropy and the probability of diffusion alon g the 

axonal tracts allows to estimate the probability of passage routes particular trajectory and 

thus can serve as a measure ɝriterion of the reliability of the axonal tractography results. 

Entropy allows to evaluate the severity of the lesions, but this  hypothesis needs further i n-

vestigation in more patients.    

 
Keywords: magnetic resonance imaging, diffusion -weighted images, magnetic res o-

nance imaging, axonal tractography, cerebral stroke.  
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ɜɌɖɞɚɏɜɌɠɔɫ ɌɖɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ əɌ 

ɚɝəɚɎɑ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ȸȼȾ 

ɐɌəəɧɡ (ȰȮ-ȸȼȾ) ɛɚɓɎɚɗɫɑɞ ɛɜɔɒɔɓ-

əɑəəɚ ɚɛɜɑɐɑɗɔɞɨ ɞɜɌɑɖɞɚɜɔɔ ɛɜɚɡɚɒɐɑəɔɫ Ɍɖ-

ɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ [1, 2]. Ȯ 

ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɌəəɧɕ ɘɑɞɚɐ ɘɚɒɑɞ 

ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɛɗɌəɔɜɚ-

ɎɌəɔɫ əɑɕɜɚɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ, ɐɗɫ ɛɗɌ-

əɔɜɚɎɌəɔɫ ɜɑɌɍɔɗɔɞɌɢɔɚəəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ ɔəɝɟɗɨɞɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɐɗɫ ɘɚəɔ-

ɞɚɜɔəɏɌ ɜɌɓɎɔɞɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ əɚɎɚɜɚɒ-

ɐɑəəɧɡ [3 - 9].  

ȸɑɞɚɐɧ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ ɚɝəɚ-

ɎɌəɧ əɌ ɞɚɘ, ɣɞɚ ɐɔɠɠɟɓɔɫ Ɏɐɚɗɨ ɌɖɝɚəɌɗɨəɧɡ 

ɞɜɌɖɞɚɎ ɘɑəɑɑ ɚɏɜɌəɔɣɑəɌ, ɣɑɘ ɛɚɛɑɜɑɖ Ɍɖɝɚ-

əɚɎ, ɛɚɩɞɚɘɟ əɌɛɜɌɎɗɑəɔɑ, Ɏɐɚɗɨ ɖɚɞɚɜɚɏɚ ɖɚ-

ɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ ɘɌɖɝɔɘɌɗɑə, ɟɖɌɓɧɎɌɑɞ 

əɌ ɗɚɖɌɗɨəɚɑ əɌɛɜɌɎɗɑəɔɑ ɌɖɝɚəɚɎ. ȴɓ əɌɍɚɜɌ 

ɐɌəəɧɡ ȰȮ-ȸȼȾ, ɔɓɘɑɜɑəəɧɡ ɘɔəɔɘɟɘ ɛɚ 6 

əɌɛɜɌɎɗɑəɔɫɘ ɐɔɠɠɟɓɔɚəəɚɏɚ ɎɓɎɑɤɔɎɌəɔɫ, 

ɘɚɒəɚ Ɏɧɣɔɝɗɔɞɨ ɞɑəɓɚɜ ɐɔɠɠɟɓɔɔ ɔ ɜɌɝɝɣɔ-

ɞɌɞɨ ɛɚ əɑɘɟ ɑɏɚ ɝɚɍɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ ɔ ɝɚɍ-

ɝɞɎɑəəɧɑ Ɏɑɖɞɚɜɧ; ɘɌɖɝɔɘɌɗɨəɚɑ ɝɚɍɝɞɎɑəəɚɑ 

ɓəɌɣɑəɔɑ ɍɟɐɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɐɔɠɠɟɓɔɪ 

Ɏɐɚɗɨ ɌɖɝɚəɌɗɨəɚɏɚ ɞɜɌɖɞɌ, Ɍ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ 

ɝɚɍɝɞɎɑəəɧɕ Ɏɑɖɞɚɜ ð əɌɛɜɌɎɗɑəɔɑ, Ɏɐɚɗɨ ɖɚɞɚ-

ɜɚɏɚ əɌɍɗɪɐɌɑɘɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɐɔɠɠɟɓɔɔ 

ɘɌɖɝɔɘɌɗɑə. ȺɐəɌɖɚ, ɜɌɓɘɑɜɧ ɌɖɝɚəɚɎ ɘɑəɨɤɑ, 

ɣɑɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɓɜɑɤɑəɔɑ ȰȮ-ȸȼȾ 

ɔɓɚɍɜɌɒɑəɔɕ, ɔ ɛɜɔ ɜɌɓɗɔɣɔɔ əɌɛɜɌɎɗɑəɔɕ Ɍɖ-

ɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ Ɏəɟɞɜɔ ɎɚɖɝɑɗɌ ɟɝɜɑɐəɬəəɚɑ 

əɌɛɜɌɎɗɑəɔɑ ɘɚɒɑɞ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɠɌɖɞɔ-

ɣɑɝɖɔɘ əɌɛɜɌɎɗɑəɔɫɘ ɌɖɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ, ɛɜɚɏɜɌɘɘɧ ɞɜɌɖɞɚɏɜɌɠɔɔ ɘɚɏɟɞ əɑ 

ɚɍəɌɜɟɒɔɞɨ əɑɖɚɞɚɜɧɑ ɔɓ ɝɟɥɑɝɞɎɟɪɥɔɡ  ɞɜɌɖ-

ɞɚɎ, ɗɔɍɚ, əɌɚɍɚɜɚɞ, ɛɚɖɌɓɌɞɨ əɌɗɔɣɔɑ ɝɎɫɓɑɕ, 

ɖɚɞɚɜɧɡ Ɏ ɜɑɌɗɨəɚɝɞɔ əɑɞ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 

ɝɚɓɐɌəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɓɗɔɣəɧɡ ɛɜɚ-

ɏɜɌɘɘ ɐɗɫ ȰȮ-ȸȼȾ, ɖɚɞɚɜɧɑ ɞɌɖ ɔɗɔ ɔəɌɣɑ ɛɧ-

ɞɌɪɞɝɫ əɌɕɞɔ ɛɟɞɔ ɛɜɚɡɚɒɐɑəɔɫ ɌɖɝɚəɌɗɨəɧɡ 

ɞɜɌɖɞɚɎ Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɣɑɜɑɓ ɓɚəɧ ɔɡ ɛɑɜɑɝɑɣɑ-

əɔɫ ɔɗɔ ɗɚɖɌɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ əɌ ȰȮ-ȸȼȾ 

ɔɓɚɍɜɌɒɑəɔɫɡ [10]. ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ 

ɞɜɌɖɞɚɏɜɌɠɔɔ, ɛɚɗɟɣɑəəɧɡ ɜɌɓəɧɘɔ Ɍɗɏɚɜɔɞ-

ɘɌɘɔ əɌ ɐɚɍɜɚɎɚɗɨɢɌɡ ɔ ɛɌɢɔɑəɞɌɡ, Ɍ ɞɌɖɒɑ əɌ 

ɔɝɖɟɝɝɞɎɑəəɧɡ ɚɍɦɑɖɞɌɡ (ɠɌəɞɚɘɌɡ) ɔɗɔ əɌ 

ɢɔɠɜɚɎɧɡ ɘɚɐɑɗɫɡ ɝ ɓɌɐɌəəɧɘɔ ɛɟɞɫɘɔ ɛɜɚ-

ɡɚɒɐɑəɔɫ ɞɜɌɖɞɚɎ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɜɑɓɟɗɨɞɌɞɧ, ɝ 

ɚɐəɚɕ ɝɞɚɜɚəɧ, ɓɌɎɔɝɫɞ ɚɞ ɔɝɛɚɗɨɓɚɎɌəəɚɏɚ ɘɑ-

ɞɚɐɌ, ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, əɑɚɐəɚɓəɌɣəɚɝɞɔ 

əɌɛɜɌɎɗɑəɔɫ Ɏ ɓɚəɑ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ əɑ 

ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɔ əɌɕɞɔ ɞɜɌɑɖɞɚɜɔɔ Ɏɝɑɡ Ɍɖ-

ɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ ð ɣɌɝɞɨ ɝɟɥɑɝɞɎɟɪɥɔɡ ɞɜɌ-

ɑɖɞɚɜɔɕ ɘɚɒɑɞ ɍɧɞɨ əɑ əɌɕɐɑəɌ, Ɍ ɣɌɝɞɨ 

əɌɕɐɑəəɧɡ ɞɜɌɑɖɞɚɜɔɕ ɘɚɒɑɞ Ɏ ɜɑɌɗɨəɚɝɞɔ əɑ 

ɝɟɥɑɝɞɎɚɎɌɞɨ [11]. ȹɑɚɛɜɑɐɑɗɬəəɚɝɞɨ Ɏ ɜɑɓɟɗɨ-

ɞɌɞɌɡ ɞɜɌɖɞɚɏɜɌɠɔɔ ɝɐɑɜɒɔɎɌɑɞ ɔɡ ɤɔɜɚɖɚɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɗɫ ɖɗɔəɔɣɑɝɖɔɡ ɓɌɐɌɣ, əɌɛɜɔ-

ɘɑɜ, ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ əɑɕɜɚɚɛɑɜɌɢɔɕ. Ȼɜɔ-

ɒɔɓəɑəəɌɫ ɛɜɚɎɑɜɖɌ ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɌɖɞɚɏɜɌɠɔɔ 

Ⱦ 
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əɌ ɣɑɗɚɎɑɖɑ ɎɚɓɘɚɒəɌ ɗɔɤɨ ɖɚɝɎɑəəɧɘ ɚɍɜɌ-

ɓɚɘ, Ɍ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ 

ɞɜɌɖɞɚɏɜɌɠɔɔ əɌ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɒɔɎɚɞ-

əɧɡ ɝ ɐɌəəɧɘɔ post mortem, ɗɔɍɚ ɝ ɜɑɓɟɗɨɞɌɞɌ-

ɘɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɔəɎɌɓɔɎəɚɏɚ ɖɚəɞɜɚɗɫ ɐɌɪɞ 

əɑ ɎɝɑɏɐɌ ɚɐəɚɓəɌɣəɚɑ ɛɚɐɞɎɑɜɒɐɑəɔɑ  ɔ əɑ 

ɛɚɓɎɚɗɫɪɞ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɐɚɝɞɚɎɑɜəɚɝɞɨ 

ɜɑɓɟɗɨɞɌɞɚɎ ɞɜɌɖɞɚɏɜɌɠɔɔ əɌ ɖɌɖɚɘ-ɞɚ ɖɚə-

ɖɜɑɞəɚɘ ɛɌɢɔɑəɞɑ [12]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ Ɏɑɜɔɠɔ-

ɖɌɢɔɫ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚ-

ɏɜɌɠɔɔ ɛɜɚɎɚɐɔɞɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɌəəɧɡ, 

ɔɓɘɑɜɑəəɧɡ əɌ ɠɔɓɔɣɑɝɖɔɡ ɘɚɐɑɗɫɡ ɌɖɝɚəɌɗɨ-

əɧɡ ɞɜɌɖɞɚɎ (ɠɔɓɔɣɑɝɖɔɑ ɠɌəɞɚɘɧ), ɔ əɌ ɔɡ 

ɣɔɝɗɚɎɧɡ ɘɚɐɑɗɫɡ (ɣɔɝɗɚɎɧɑ ɠɌəɞɚɘɧ) [13 - 16].  

ɂɑɗɨ ɐɌəəɚɕ ɜɌɍɚɞɧ ɝɚɝɞɚɫɗɌ Ɏ ɚɛɞɔɘɔɓɌ-

ɢɔɔ ɜɌɓɜɌɍɚɞɌəəɧɡ ɜɌəɑɑ ɘɑɞɚɐɚɎ ɚɢɑəɖɔ Ɏɑ-

ɜɚɫɞəɚɝɞɔ ɝɟɥɑɝɞɎɚɎɌəɔɫ ɞɚɏɚ ɔɗɔ ɔəɚɏɚ ɛɟɞɔ 

ɛɜɚɡɚɒɐɑəɔɫ ɌɖɝɚəɌɗɨəɚɏɚ ɞɜɌɖɞɌ [17]. Ȱɗɫ 

ɞɜɌɖɞɚɏɜɌɠɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ȸȼȾ ɐɌəəɧɑ, ɔɓ-

ɘɑɜɑəəɧɑ ɖɌɖ əɌ 1,5 Ⱦɗ ɜɟɞɔəəɚɘ ɖɗɔəɔɣɑɝɖɚɘ 

ɞɚɘɚɏɜɌɠɑ, ɞɌɖ ɔ əɌ 3 Ⱦɗ ɞɚɘɚɏɜɌɠɑ ɩɖɝɛɑɜɞəɚ-

ɏɚ ɖɗɌɝɝɌ, ɚɛɞɔɘɔɓɔɜɚɎɌəəɚɘ ɐɗɫ ɔɓɘɑɜɑəɔɫ 

ɐɔɠɠɟɓɔɔ.  ȶɜɚɘɑ ɌəɌɗɔɓɌ ɐɌəəɧɡ, ɔɓɘɑɜɑəəɧɡ 

əɌ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɌɡ, əɌ ɛɜɔɘɑɜɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ɔəɝɟɗɨɞɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɌ Ɏɚɓɘɚɒəɚɝɞɨ ɘɑɞɚɐɌ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɛɚ-

Ɏɜɑɒɐɬəəɧɡ ɞɜɌɖɞɚɎ Ɏ ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȸɌɞɑɘɌɞɔɣɑɝɖɚɑ ɚɛɔɝɌəɔɑ ɩɠɠɑɖɞɚɎ 

ɐɔɠɠɟɓɔɔ. 

Ȯ ɖɚəɞɑɖɝɞɑ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɚɍɦɑɖ-

ɞɚɎ ɚɍɧɣəɚ ɏɚɎɚɜɫɞ ɚɍ ɔɓɘɑɜɫɑɘɚɘ ɖɚɩɠɠɔɢɔ-

ɑəɞɑ ɐɔɠɠɟɓɔɔ (ȴȶȰ), ɞɌɖ ɖɌɖ ɐɔɠɠɟɓɔɫ Ɏ ɍɔɚ-

ɗɚɏɔɣɑɝɖɔɡ ɞɖɌəɫɡ ɚɏɜɌəɔɣɑəɌ Ɏəɟɞɜɔɖɗɑɞɚɣ-

əɧɘɔ ɔ ɎəɟɞɜɔɞɖɌəɑɎɧɘɔ ɍɌɜɨɑɜɌɘɔ. Ȯ ɗɔɞɑ-

ɜɌɞɟɜɑ ɛɚ ȸȼȾ ɘɑɐɔɖɚ-ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɚɍɦɑɖɞɚɎ 

ɝɗɚɎɚ çɝɌɘɚè ɚɍɧɣəɚ ɚɛɟɝɖɌɪɞ, ɛɚɩɞɚɘɟ ɐɌɗɑɑ Ɏ 

ɜɌɍɚɞɑ ɛɚɐ ɐɔɠɠɟɓɔɑɕ Ɏɚɐɧ ɍɟɐɑɞ ɛɚɐɜɌɓɟɘɑ-

ɎɌɞɨɝɫ ɝɌɘɚɐɔɠɠɟɓɔɫ ɘɚɗɑɖɟɗ Ɏɚɐɧ [18]. 

ȱɝɗɔ ɐɔɠɠɟɓɔɫ ɌəɔɓɚɞɜɚɛəɌ, ɞɚ ɐɔɠɠɟ-

ɓɔɪ ɘɚɒəɚ ɚɛɔɝɌɞɨ ɞɑəɓɚɜɚɘ ɎɔɐɌ: 

   (1) 

ȮɎɔɐɟ ɝɔɘɘɑɞɜɔɔ əɑɐɔɌɏɚəɌɗɨəɧɑ ɩɗɑ-

ɘɑəɞɧ ɞɑəɓɚɜɌ ɜɌɎəɧ ɔ, ɠɌɖɞɔɣɑɝɖɔ, ɚə ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ 6 əɑɓɌɎɔɝɔɘɧɘɔ ɛɌɜɌɘɑɞɜɌɘɔ.  

ȮɧɍɜɌɎ ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ ɝɔɝɞɑɘɟ ɖɚɚɜ-

ɐɔəɌɞ, ɘɧ ɘɚɒɑɘ ɛɜɔɎɑɝɞɔ DT ɖ ɐɔɌɏɚəɌɗɨəɚɘɟ 

Ɏɔɐɟ: 

  (2) 

ɏɐɑ  Ȋ_i ð ɝɚɍɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ ɞɑəɓɚɜɌ 

ɐɔɠɠɟɓɔɔ, ɚəɔ ɡɌɜɌɖɞɑɜɔɓɟɪɞ ɝɜɑɐəɑɖɎɌɐɜɌ-

ɞɔɣɑɝɖɚɑ ɝɘɑɥɑəɔɑ Ɏɐɚɗɨ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ 

əɌɛɜɌɎɗɑəɔɫ. ȽɚɍɝɞɎɑəəɧɑ Ɏɑɖɞɚɜɧ ɚɛɔɝɧɎɌɪɞ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɑ ɝɔɝɞɑɘɧ ɖɚɚɜɐɔəɌɞ, Ɏ ɖɚɞɚɜɧɡ 

ɛɜɚɔɓɎɚɐɫɞɝɫ ɔɓɘɑɜɑəɔɫ (ɚəɌ ɝɎɫɓɌəɌ ɝ ɜɌɝɛɚ-

ɗɚɒɑəɔɑɘ ɏɜɌɐɔɑəɞəɧɡ ɖɌɞɟɤɑɖ) ɖ ɝɔɝɞɑɘɑ ɖɚ-

ɚɜɐɔəɌɞ, ɏɐɑ ɞɑəɓɚɜ ɐɔɠɠɟɓɔɔ ɔɘɑɑɞ ɐɔɌɏɚ-

əɌɗɨəɧɕ Ɏɔɐ. Ȼɚɝɖɚɗɨɖɟ ɛɚɛɑɜɑɖ ɌɖɝɚəɌ ɐɔɠ-

ɠɟɓɔɫ ɝɔɗɨəɚ ɚɏɜɌəɔɣɑəɌ, ɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ 

əɌɛɜɌɎɗɑəɔɑ ɌɖɝɚəɌɗɨəɧɡ ɛɟɣɖɚɎ ɝɚɎɛɌɐɌɑɞ ɝ 

əɌɛɜɌɎɗɑəɔɑɘ ɝɚɍɝɞɎɑəəɚɏɚ ɎɑɖɞɚɜɌ  v_max, ɝɚ-

ɚɞɎɑɞɝɞɎɟɪɥɑɏɚ əɌɔɍɚɗɨɤɑɘɟ ɝɚɍɝɞɎɑəəɚɘɟ 

ɓəɌɣɑəɔɪ Ȋ_max [1].  

ȺɐəɌɖɚ, ɐɌəəɌɫ ɘɚɐɑɗɨ əɑɖɚɜɜɑɖɞəɌ Ɏ 

ɓɚəɑ ɛɑɜɑɝɑɣɑəɔɫ əɑɝɖɚɗɨɖɔɡ ɞɜɌɖɞɚɎ. Ȱɔɠɠɟ-

ɓɔɫ Ɏ ɐɌəəɚɕ ɓɚəɑ ɘɚɒɑɞ ɍɧɞɨ ɚɛɔɝɌəɌ ɖɌɖ ɝɟ-

ɛɑɜɛɚɓɔɢɔɫ əɑɝɖɚɗɨɖɔɡ ɞɑəɓɚɜɚɎ ɔɗɔ ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌəɌ ɖɌɖ ɐɑɖɚəɎɚɗɪɢɔɫ ɎɖɗɌɐɚɎ ɚɞ ɜɌɓɗɔɣ-

əɧɡ ɖɚɘɛɚəɑəɞ  [19 - 22]. Ȱɗɫ ɌəɌɗɔɓɌ ɐɌəəɧɡ 

ȰȮ-ȸȼȾ ɍɚɗɑɑ ɝɗɚɒəɧɘɔ ɘɚɐɑɗɫɘɔ ɔɓɘɑɜɑəɔɫ 

ɐɚɗɒəɧ ɍɧɞɨ ɝɐɑɗɌəɧ Ɏɐɚɗɨ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨ-

ɤɑɏɚ ɖɚɗɔɣɑɝɞɎɌ əɌɛɜɌɎɗɑəɔɕ ɐɔɠɠɟɓɔɚəəɚɏɚ 

ɎɓɎɑɤɔɎɌəɔɫ (HARDI ð h igh angular diffusion 

imaging ð ȰȮ-ȸȼȾ ɝ Ɏɧɝɚɖɔɘ ɟɏɗɚɎɧɘ ɜɌɓɜɑɤɑ-

əɔɑɘ).    

ȸɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȱɗɫ ɜɌɍɚɞɧ ɝ ɐɌəəɧɘɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ 

ɜɌɓɜɌɍɚɞɌəəɌɫ əɌɘɔ ɛɜɚɏɜɌɘɘɌ 

çCheckFiberTractsè, Ɍ ɞɌɖɒɑ ɛɌɖɑɞ ɛɜɚɏɜɌɘɘ 

çDTI&Fibers-toolè ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɚɍɜɌɍɚɞɖɔ  

ȸȼȾ ɐɌəəɧɡ ɛɚ ɐɔɠɠɟɓɔɔ ɔ ɐɗɫ ɌɖɝɚəɌɗɨəɚɕ 

ɞɜɌɖɞɚɏɜɌɠɔɔ Ɏɑɜɚɫɞəɚɝɞəɧɘɔ, ɐɑɞɑɜɘɔəɔɝɞɔ-

ɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɔ, ɖɜɚɘɑ ɞɚɏɚ, Ɍɗɏɚɜɔɞɘɚɘ 

ɏɗɚɍɌɗɨəɚɏɚ ɞɜɑɖɔəɏɌ [19, 23 - 26].  

Ȱɗɫ ɚɢɑəɖɔ Ɏɑɜɚɫɞəɚɝɞɔ ɛɜɚɐɚɗɒɑəɔɫ 

ɞɜɌɖɞɌ Ɏ ɓɌɐɌəəɚɘ əɌɛɜɌɎɗɑəɔɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚ-

ɎɌəɌ ɠɚɜɘɟɗɌ, ɘɚɐɔɠɔɢɔɜɚɎɌəəɌɫ ɔɓ ɜɌɍɚɞɧ  ɖ 

ɝɗɑɐɟɪɥɑɘɟ Ɏɔɐɟ:     

  ,  (3) 

ɏɐɑ r ð Ɏɑɖɞɚɜ əɌɛɜɌɎɗɑəɔɫ ɞɜɌɖɞɌ Ɏ ɐɌə-

əɚɘ Ɏɚɖɝɑɗɑ,  Ǹ ð əɑɖɚɞɚɜɧɕ ɞɑɗɑɝəɧɕ ɟɏɚɗ (Ɏ 

ɐɌəəɚɕ ɜɌɍɚɞɑ ɛɚɗɌɏɌɗɝɫ ɜɌɎəɧɘ ȏ/16 ɜɌɐ, Ɏ 

ɛɜɑɐɑɗɌɡ ɖɚɞɚɜɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏɑɜɚɫɞəɚɝɞɨ), 

S_ɛɚɎ ð ɛɗɚɥɌɐɨ ɛɚɎɑɜɡəɚɝɞɔ, əɌɞɫɏɔɎɌɑɘɚɕ əɌ 

Ɏɝɑ əɌɛɜɌɎɗɑəɔɫ ɐɔɠɠɟɓɔɚəəɚɏɚ ɎɓɎɑɤɔɎɌəɔɫ, 

D ð ɞɑəɓɚɜ ɐɔɠɠɟɓɔɔ [27]. 

ȴəɠɚɜɘɌɢɔɚəəɌɫ ɩəɞɜɚɛɔɫ ɄɑəəɚəɌ  

Ɏɐɚɗɨ ɎɧɍɜɌəəɚɏɚ ɞɜɌɖɞɌ ɜɌɝɝɣɔɞɧɎɌɗɌɝɨ ɖɌɖ: 

,  (4) 

ɏɐɑ p(i) əɌɡɚɐɔɞɝɫ ɔɓ ɟɜɌɎəɑəɔɫ (3) [28]. 

ȸɌɞɑɜɔɌɗɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȬɛɜɚɍɌɢɔɫ ɘɑɞɚɐɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ əɌ 

ɢɔɠɜɚɎɧɡ ɠɌəɞɚɘɌɡ ɝ ɜɌɓɗɔɣəɧɘɔ FA ɠɌɖɞɚ-

ɜɌɘɔ, ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ ɛɜɔ ɜɌɓɗɔɣ-

əɧɡ ɟɜɚɎəɫɡ ɝɔɏəɌɗ/ɤɟɘ ɔ ɝ ɜɌɓɗɔɣəɧɘ əɌɍɚ-

ɜɌɘɔ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɔɎɌɪɥɔɡ ɏɜɌɐɔɑəɞɚɎ. 

Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔ-

ɗɔɝɨ əɌ ɜɑɌɗɨəɧɡ ȸȼȾ ɝɚ ɝɗɑɐɟɪɥɔɘɔ ɐɌəəɧ-

ɘɔ: 

1) ȰɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ əɌ ȸȼȾ ɞɚɘɚɏɜɌɠɑ 

çSiemens Symphonyè (ɛɚɗɑ ð 1,5 Ⱦɗ, ɌɘɛɗɔɞɟɐɌ 

ɏɜɌɐɔɑəɞɚɎ 30 ɘȾ/ɘ), əɌɡɚɐɫɥɑɘɝɫ Ɏ ȿəɔɎɑɜɝɔ-

ɞɑɞɝɖɚɕ ɖɗɔəɔɖɑ ȶɀȿ.  ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ 
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ɐɗɫ 2 ɏɜɟɛɛ ɛɌɢɔɑəɞɚɎ: ɓɐɚɜɚɎɧɑ ɛɌɢɔɑəɞɧ ɔ 

ɛɌɢɔɑəɞɧ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ. ȻɌɜɌ-

ɘɑɞɜɧ ɝɖɌəɔɜɚɎɌəɔɫ: ɜɌɓɜɑɤɑəɔɑ (ɜɌɓɘɑɜ Ɏɚɖ-

ɝɑɗɌ) ð 2*2*3 ɘɘ3; b=850 ɝ/ɘɘ2, 12 əɌɛɜɌɎɗɑ-

əɔɕ ɏɜɌɐɔɑəɞɌ, Ɏɜɑɘɫ ɩɡɚ Ⱦȱ = 97 ɘɝ. Ȯɧɍɚɜ 

b=850 ɝ/ɘɘ2 ɛɜɚɞɔɎ b=1000 ɝ/ɘɘ2 (əɌɔɍɚɗɑɑ 

ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɘɚɘ ɐɗɫ ɖɗɔəɔɣɑɝɖɔɡ ȰȮ-ȸȼȾ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ) ɍɧɗ 

ɚɍɟɝɗɚɎɗɑə əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɖɚɘɛɜɚɘɔɝɝɌ ɘɑɒ-

ɐɟ ɓəɌɣɔɞɑɗɨəɧɘ ɟɐɗɔəɑəɔɑɘ Ɏɜɑɘɑəɔ ɩɡɚ ɓɌ 

ɝɣɬɞ əɑɚɛɞɔɘɌɗɨəɧɡ ɐɗɫ ȰȮ-ȸȼȾ ɚɏɜɌəɔɣɑəɔɕ 

ɛɌɜɌɘɑɞɜɚɎ ȸȼȾ ɚɍɚɜɟɐɚɎɌəɔɫ. ȶɌɖ ɍɧɗɚ ɛɚɖɌ-

ɓɌəɚ ɜɌəɑɑ, ɞɌɖɚɑ ɟɘɑəɨɤɑəɔɑ Ɏɑɗɔɣɔəɧ ɍ-

ɠɌɖɞɚɜɌ əɑɓəɌɣɔɞɑɗɨəɚ ɟɡɟɐɤɌɑɞ ɞɚɣəɚɝɞɨ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɐɔɠɠɟɓɔɔ, ɐɌɗɑɑ ɛɜɚ-

ɞɚɖɚɗ ɔɓɘɑɜɑəɔɕ ʈ1 [29]. 

2) ȸȼȾ ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ əɌ ȸȼȾ ɞɚɘɚ-

ɏɜɌɠɑ ç3T CONNECTOMè (3 Ⱦɗ, ɌɘɛɗɔɞɟɐɌ ɏɜɌ-

ɐɔɑəɞɚɎ 200 ɘȾ/ɘ), Ɏ ɜɌɘɖɌɡ ɛɜɚɑɖɞɌ Human 

Connectom Project [30]. ȻɌɜɌɘɑɞɜɧ ɝɖɌəɔɜɚɎɌ-

əɔɫ: ɜɌɓɜɑɤɑəɔɑ 1,5*1,5*1,5 ɘɘ3, b=1000 ɝ/ɘɘ2, 

64 əɌɛɜɌɎɗɑəɔɫ ɏɜɌɐɔɑəɞɌ, Ɏɜɑɘɫ ɩɡɚ Ⱦȱ ɐɚ 57 

ɘɝ, ɐɌɗɑɑ ɛɜɚɞɚɖɚɗ ɔɓɘɑɜɑəɔɕ ʈ2. 

ȼɑɓɟɗɨɞɌɞɧ. 

ɃɔɝɗɚɎɧɑ ɠɌəɞɚɘɧ. 

Ȱɗɫ ɌɛɜɚɍɌɢɔɔ ɌɗɏɚɜɔɞɘɚɎ ɍɧɗɔ ɝɘɚɐɑɗɔ-

ɜɚɎɌəɧ ɜɌɓɗɔɣəɧɑ ɢɔɠɜɚɎɧɑ ɠɌəɞɚɘɧ, əɌ 

(ɜɔɝ.1) ɛɜɑɐɝɞɌɎɗɑə ɠɌəɞɚɘ, ɝɚɝɞɚɫɥɔɕ ɔɓ ɐɎɟɡ 

ɞɜɌɖɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ FA ɠɌɖɞɚɜɌɘɔ. Ƚɚɍ-

ɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ ɐɗɫ 1 ɞɜɌɖɞɌ ð (1.6 0.16 

0.15) *10 -3 ɘɘ2/ɝ, ɐɗɫ 2 ɞɜɌɖɞɌ ð (1.4 0.3 0.4) 

*10 -3 ɘɘ2/ɝ. ȹɌ ɏɜɌɠɔɖɑ ɔɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞ-

ɜɚɎ Ɏɐɚɗɨ ɞɜɌɖɞɌ ɎɔɐəɌ ɚɍɗɌɝɞɨ, ɏɐɑ ɛɜɚɔɝɡɚɐɔɞ 

ɛɑɜɑɝɑɣɑəɔɑ ɞɜɌɖɞɚɎ (ɜɔɝ. 2, 3). 

ȴɓɘɑəɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ Ɏɐɚɗɨ ɞɜɌɖɞɚɎ. 

ȴɓ Ɏɝɑɡ ɞɜɌɖɞɚɎ, əɌɕɐɑəəɧɡ ɌɖɝɚəɌɗɨəɚɕ 

ɞɜɌɖɞɚɏɜɌɠɔɑɕ (ɛɜɚɏɜɌɘɘɌ çDTI&Fibers-toolè), 

ɍɧɗɔ ɎɧɍɜɌəɧ əɌɔɍɚɗɑɑ ɖɜɟɛəɧɑ ɛɟɣɖɔ Ɍɖɝɚ-

əɚɎ (ɜɔɝ. 4) [23].  ȹɌ ɜɔɝɟəɖɑ 5 ɛɚ ɔɓɘɑəɑəɔɪ 

Ɏɑɜɚɫɞəɚɝɞɔ ɔ ɩəɞɜɚɛɔɔ ɘɚɒəɚ ɣɑɞɖɚ Ɏɧɐɑɗɔɞɨ 

ɚɍɗɌɝɞɔ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɛɜɚɡɚɒɐɑəɔɫ ɞɜɌɖɞɚɎ ɔ 

ɚɍɗɌɝɞɔ ɜɌɓɎɑɞɎɗɑəɔɫ. ȹɌ ɜɔɝɟəɖɑ 4 (b, c) ɛɜɑɐ-

ɝɞɌɎɗɑəɌ ɖɌɜɞɌ ɩəɞɜɚɛɔɔ ɖɚɜɚəɌɗɨəɧɡ ɝɜɑɓɚɎ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȹɌ ɩɞɔɡ ɖɌɜɞɌɡ Ɏɔɐəɚ, ɣɞɚ Ɏ 

ɘɑɝɞɑ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ ɛɜɚɔɝɡɚɐɔɞ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɟɎɑɗɔɣɑəɔɑ ɩəɞɜɚɛɔɔ. ȹɌ ɜɔɝɟəɖɑ 4 (d, 

e) ɛɜɑɐɝɞɌɎɗɑəɌ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɖɚɜɞɔɖɚɝɛɔ-

əɌɗɨəɧɡ ɞɜɌɖɞɚɎ ɏɗɚɍɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɐɌə-

əɧɡ HCP (ɐɌəəɧɑ 2), ɛɚɖɌɓɌəɌ ɚɍɗɌɝɞɨ, ɏɐɑ ɛɜɚ-

ɔɝɡɚɐɔɞ ɛɑɜɑɝɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɛɟɣɖɚɎ ɞɜɌɖ-

ɞɚɎ [30].  

ȬəɌɗɔɓ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ 

əɌɜɟɤɑəɔɑɘ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɛɚ ɏɑ-

ɘɚɜɜɌɏɔɣɑɝɖɚɘɟ ɞɔɛɟ. 

ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɌəəɧɡ, 

ɔɓɘɑɜɑəəɧɡ ɛɚ ɛɜɚɞɚɖɚɗɟ ʈ1. ȭɧɗɔ Ɏɧɐɑɗɑəɧ 

2 ɝɔɘɘɑɞɜɔɣəɧɑ ɓɚəɧ əɌ ɖɚɜɞɔɖɚɝɛɔəɌɗɨəɚɘ 

ɞɜɌɖɞɑ: ɚɐəɌ ð Ɏ ɓɐɚɜɚɎɚɕ ɚɍɗɌɝɞɔ, ɐɜɟɏɌɫ ð əɌ 

ɏɜɌəɔɢɑ ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəɔɫ. ȼɌəɑɑ Ɏ ɩɞɔɡ ɚɍɗɌ-

ɝɞɫɡ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɠɌɖɞɚ-

ɜɌ Ɍəɔɓɚɞɜɚɛɔɔ ɔ ɝɜɑɐəɑɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɐɔɠɠɟɓɔɔ [17]. Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɍɧɗ ɛɜɚɎɑɐɑə 

ɜɌɝɣɑɞ ɩəɞɜɚɛɔɔ Ɏ Ɏɧɐɑɗɑəəɧɡ ɚɍɗɌɝɞɫɡ, ɜɑ-

ɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɚɚɞəɑɝɑəɧ ɝɚ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ 

ɛɚɎɜɑɒɐɑəɔɕ (ɞɌɍɗ. 1). 

ȭɧɗɌ ɎɧɫɎɗɑəɌ ɖɚɜɜɑɗɫɢɔɫ ɘɑɒɐɟ ɓəɌɣɑ-

əɔɑɘ ɩəɞɜɚɛɔɔ ɔ ɝɞɑɛɑəɨɪ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ 

ð əɌɔɍɚɗɑɑ ɞɫɒɑɗɧɘ ɛɚɜɌɒɑəɔɫɘ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɗɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɑ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɩəɞɜɚɛɔɔ 

Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ. 

Ȱɗɫ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

ɜɑɖɚəɝɞɜɟɖɢɔɫ ɞɜɌɖɞɚɎ. ȭɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ 

ɣɌɝɞɨ ɞɜɌɖɞɚɎ ɚɍɜɧɎɌɑɞɝɫ əɌ ɏɜɌəɔɢɑ ɓɚəɧ ɛɚ-

ɜɌɒɑəɔɫ. ȹɌ ɜɔɝɟəɖɑ 6 (Ɍ) ɛɜɑɐɝɞɌɎɗɑəɌ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ ɖɚɜɞɔɖɚɝɛɔəɌɗɨəɧɡ ɞɜɌɖɞɚɎ əɌ ɓɐɚ-

ɜɚɎɚɕ ɝɞɚɜɚəɑ (ɓɑɗɑəɧɕ) ɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑ-

əɔɫ (ɖɜɌɝəɧɕ). Ȯɔɐəɚ, ɣɞɚ ɞɜɌɖɞɧ ɗɔɍɚ çɚɏɔɍɌ-

ɪɞè ɚɍɗɌɝɞɨ ɛɚɜɌɒɑəɔɫ, ɗɔɍɚ ɚɍɜɧɎɌɪɞɝɫ. ȹɌ 

ɖɌɜɞɑ ɩəɞɜɚɛɔɔ (ɜɔɝ. 6 ɍ) ɔ ɏɜɌɠɔɖɑ ɔɓɘɑəɑəɔɫ 

ɛɌɜɌɘɑɞɜɚɎ (ɜɔɝ. 7) Ɏɔɐəɚ, ɣɞɚ Ɏ ɚɍɗɌɝɞɔ ɛɚɜɌ-

ɒɑəɔɫ ɛɜɚɔɝɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ ɓəɌɣɑəɔɫ ɩəɞɜɚ-

ɛɔɔ, ɖɌɖ ɍɧɗɚ ɝɖɌɓɌəɚ ɜɌəɑɑ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȼɜɑɐɗɚɒɑəəɧɕ ɘɑɞɚɐ ɎɑɜɔɠɔɖɌɢɔɔ Ɏɖɗɪ-

ɣɌɑɞ Ɏ ɝɑɍɫ ɐɎɌ ɛɌɜɌɘɑɞɜɌ ð Ɏɑɜɚɫɞəɚɝɞɨ Ɏɐɚɗɨ 

ɞɜɌɖɞɌ ɔ ɩəɞɜɚɛɔɪ. ȹɌ ɜɌɓɗɔɣəɧɡ ɐɌəəɧɡ ȸȼȾ, 

ɔɓɘɑɜɑəəɧɡ əɌ ɣɑɗɚɎɑɖɑ, ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ, ɣɞɚ 

ɩəɞɜɚɛɔɫ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɛɌ-

ɜɌɘɑɞɜɚɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘ ɝɞɑɛɑəɨ ɚɐəɚ-

ɓəɌɣəɚɝɞɔ əɌɛɜɌɎɗɑəɔɫ ɞɜɌɖɞɚɎ Ɏ Ɏɚɖɝɑɗɑ ð ɩə-

ɞɜɚɛɔɫ ɓɌɘɑɞəɚ ɚɞɗɔɣɌɑɞɝɫ əɌ ɟɣɌɝɞɖɌɡ, ɏɐɑ Ɏ 

ɛɜɑɐɑɗɌɡ ɎɚɖɝɑɗɌ Ɍɖɝɚəɧ ɔɘɑɗɔ ɚɐəɚ əɌɛɜɌɎɗɑ-

əɔɑ, ɔ Ɏ ɓɚəɌɡ ɔɡ ɜɌɓɎɑɞɎɗɑəɔɫ ɔ ɛɑɜɑɝɑɣɑəɔɫ; 

Ɏɑɜɚɫɞəɚɝɞɨ ɡɌɜɌɖɞɑɜɔɓɟɑɞ əɌɝɖɚɗɨɖɚ əɌɛɜɌɎ-

ɗɑəɔɑ ɞɜɌɖɞɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɔɓɘɑɜɑəəɧɘ 

əɌɛɜɌɎɗɑəɔɫɘ əɌɔɘɑəɑɑ ɚɏɜɌəɔɣɑəəɚɕ ɐɔɠɠɟ-

ɓɔɔ Ɏ Ɏɚɖɝɑɗɑ. ȶɚɘɍɔəɌɢɔɫ ɩɞɔɡ ɐɎɟɡ ɛɌɜɌɘɑɞ- 

 

ȼɔɝ. 1.   

ȼɔɝ. 1.   FA ɖɌɜɞɌ ɠɌəɞɚɘɌ ɔɓ ɐɎɟɡ ɛɑɜɑɝɑ-

ɖɌɪɥɔɡɝɫ ɞɜɌɖɞɚɎ.   

ȽɚɍɝɞɎɑəəɧɑ ɓəɌɣɑəɔɫ - ɐɗɫ 1 ɞɜɌɖɞɌ ð (1.6 

0.16 0.15) *10 -3 ɘɘ2/ɝ, ɐɗɫ 2 ɞɜɌɖɞɌ ð (1.4 

0.3 0.4)  *10 -3 ɘɘ2/ɝ. 
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ȼɔɝ. 2. 

ȼɔɝ. 2.  ȯɜɌɠɔɖ ɔɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ SNR=120. 

Ȯ ɚɍɗɌɝɞɔ ɛɑɜɑɝɑɣɑəɔɫ ɛɜɚɔɝɡɚɐɔɞ ɛɌɐɑəɔɑ Ɏɑɜɚɫɞəɚɝɞɔ ɔ ɛɚɎɧɤɑəɔɑ ɩəɞɜɚɛɔɔ. 

 

ȼɔɝ. 3. 

ȼɔɝ. 3.  ȯɜɌɠɔɖ ɔɓɘɑəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɐɗɫ SNR=30. 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

 

ȼɔɝ. 4,ɏ. 

ȼɔɝ. 4.  (Ȭ ð ȯ). ȾɜɌɖɞɚɏɜɌɠɔɫ. ȶɚɜɞɔɖɚɝɛɔəɌɗɨəɧɑ ɞɜɌɖɞɧ. 

Ȭ - 3D -ɔɓɚɍɜɌɒɑəɔɑ ɞɜɌɖɞɌ; ɜɌɘɖɌɘɔ ɚɞɘɑɣɑəɧ ɚɍɗɌɝɞɔ ɜɌɓɎɑɞɎɗɑəɔɫ ɔ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ (ɏɚ-

ɗɟɍɚɕ ɢɎɑɞ) ɔ ɚɍɗɌɝɞɨ ɛɌɜɌɗɗɑɗɨəɚɕ ɟɛɌɖɚɎɖɔ ɞɜɌɖɞɚɎ (ɓɑɗɑəɧɕ ɢɎɑɞ).   

ȭ, Ȯ -  Ȼɜɚɑɖɢɔɔ ɞɜɌɖɞɚɎ əɌ ɖɌɜɞɟ ɩəɞɜɚɛɔɔ ɌɖɝɔɌɗɨəɧɡ ɝɜɑɓɚɎ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯɧɝɚɖɔɑ ɓəɌɣɑ-

əɔɫ ɩəɞɜɚɛɔɔ ɟɖɌɓɧɎɌɪɞ əɌ əɌɗɔɣɔɑ ɜɌɓɎɑɞɎɗɑəɔɫ ɔ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ (ɐɌəəɧɑ, ɔɓɘɑɜɑəəɧɑ 

ɛɚ ɛɜɚɞɚɖɚɗɟ ʈ1). 

ȯ - ȹɌɗɚɒɑəɔɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɞɜɌɖɞɚɎ ɐɗɫ ɐɌəəɧɡ, ɔɓɘɑɜɑəəɧɡ ɛɚ ɛɜɚɞɚɖɚɗɟ ʈ2, ɛɚɗɟɣɑəəɧɡ ɘɑ-

ɞɚɐɚɘ ɏɗɚɍɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ, əɌ T1-ɔɓɚɍɜɌɒɑəɔɫ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɖɚɜɚəɌɗɨəɚɏɚ ɝɜɑɓɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯɔɐəɚ, ɣɞɚ Ɏ ɚɍɗɌɝɞɔ Ɏɧɐɑɗɑəəɚɕ əɌ ɜɔɝ. 4 (a) ɛɜɚɔɝɡɚɐɔɞ ɛɑɜɑɝɑɣɑəɔɑ əɑɝɖɚɗɨ-

ɖɔɡ ɛɟɣɖɚɎ ɌɖɝɚəɚɎ. 
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ȾɌɍɗɔɢɌ ʈ1. ȳəɌɣɑəɔɫ ɩəɞɜɚɛɔɔ ɄɑəəɚəɌ Ɏ ɓɐɚɜɚɎɚɕ ɓɚəɑ ɔ ɓɚəɑ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ. 

 

ʇʘʮʠʝʥʪ ʕʥʪʨʦʧʠʷ ʚ ʟʜʦ-

ʨʦʚʦʡ ʟʦʥʝ 

ʕʥʪʨʦʧʠʷ ʚ ʟʦʥʝ 

ʧʦʨʘʞʝʥʠʷ 

ʊʷʞʝʩʪʴ ʧʦʨʘʞʝ-

ʥʠʷ ʧʦ NIHSS
1 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʩʩʠʤʝʪʨʠʠ
2 

ʇʘʮʠʝʥʪ ˉ1 16,5 (Ñ2,9) 23,9 (Ñ3,9) 15 1,5 

ʇʘʮʠʝʥʪ ˉ2 14,0 (Ñ4,4) 19,5 (Ñ5
4) 8 
,4 

ʇʘʮʠʝʥʪ ˉ3 14,41 (Ñ3,5) 
2,6 (Ñ4,4) 9 1,6 

ʇʘʮʠʝʥʪ ˉ4 15,1 (Ñ4,4) 22,0 (Ñ3
6) 10 1,5 

ʇʘʮʠʝʥʪ ˉ5 13,6 (Ñ2,8) 23,9 (Ñ5,
) 15 
,8 

ɿʜʦʨʦʚʳʡ ʜʦʙʨʦ-

ʚʦʣʝʮ ˉ1 

(ʣʝʚʘʷ ʟʦʥʘ) 

13,0 (Ñ2,5) 

(ʧʨʘʚʘʷ ʟʦʥʘ) 

14,0 (Ñ2,5) 

- 1,1 

ɿʜʦʨʦʚʳʡ ʜʦʙʨʦ-

ʚʦʣʝʮ ˉ2 

(ʣʝʚʘʷ ʟʦʥʘ) 

13,6 
Ñ1,9) 

(ʧʨʘʚʘʷ ʟʦʥʘ) 

13,2 (Ñ2
5) 

- 1,0 

ɿʜʦʨʦʚʳʡ ʜʦʙʨʦ-

ʚʦʣʝʮ ˉ3 

(ʣʝʚʘʷ ʟʦʥʘ) 

14,
 (Ñ2,3) 

(ʧʨʘʚʘʷ ʟʦʥʘ) 

15,0 (Ñ2,4) 

- 1,1 

ɿʜʦʨʦʚʳʡ ʜʦʙʨʦ-

ʚʦʣʝʮ ˉ4 

(ʣʝʚʘʷ ʟʦʥʘ) 

13,5 (Ñ2,7) 

(ʧʨʘʚʘʷ ʟʦʥʘ) 

14,5 (Ñ2,7) 

- 1,1 

ɿʜʦʨʦʚʳʡ ʜʦʙʨʦ-

ʚʦʣ
ʮ ˉ5 

(ʣʝʚʘʷ ʟʦʥʘ) 

15,0 (Ñ2,7) 

(ʧʨʘʚʘʷ ʟʦʥʘ) 

14,6 (Ñ2,3) 

- 1,0 

1 - ɄɖɌɗɌ NIHSS  (National  Institutes  of Health  Stroke  Scale). Ȼɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɚɢɑəɖɔ əɑɎɜɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɝɞɌɞɟɝɌ, ɗɚɖɌɗɔɓɌɢɔɔ ɔəɝɟɗɨɞɌ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ [31, 

32].  

2 - ȶɚɩɠɠɔɢɔɑəɞ Ɍɝɔɘɘɑɞɜɔɔ ɜɌɝɝɣɔɞɧɎɌɑɞɝɫ ɖɌɖ ɚɞəɚɤɑəɔɑ ɓəɌɣɑəɔɫ ɩəɞɜɚɛɔɔ Ɏ ɓɚəɑ ɛɚɜɌɒɑ-

əɔɫ ɖ ɓəɌɣɑəɔɪ ɩəɞɜɚɛɔɔ Ɏ ɝɔɘɘɑɞɜɔɣəɚɕ ɓɐɚɜɚɎɚɕ ɓɚəɑ. 

 

ȼɔɝ. 5.   

ȼɔɝ. 5.   ȯɜɌɠɔɖ ɔɓɘɑəɑəɔɫ Ɏɑɜɚɫɞəɚɝɞɔ ɔ ɩəɞɜɚɛɔɔ Ɏɐɚɗɨ ɞɜɌɖɞɌ.  

ȴɓɘɑəɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɚɍɗɌɝɞɔ ɛɌɜɌɗɗɑɗɨəɚɕ ɟɛɌɖɚɎɖɔ ɞɜɌɖɞɚɎ (ɓɑɗɑəɌɫ ɜɌɘ-

ɖɌ) ɔ ɚɍɗɌɝɞɔ ɜɌɓɎɑɞɎɗɑəɔɫ ɔ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ (ɏɚɗɟɍɌɫ ɜɌɘɖɌ). ȺɍɗɌɝɞɔ, Ɏɧɐɑɗɑəəɧɑ əɌ ɏɜɌ-

ɠɔɖɑ, ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɚɍɗɌɝɞɫɘ, Ɏɧɐɑɗɑəəɧɘ əɌ 3D-ɔɓɚɍɜɌɒɑəɔɔ, Ɍ ɞɌɖɒɑ əɌ ɛɜɚɑɖɢɔɫɡ. 
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ɜɚɎ Ɏɐɚɗɨ əɌɕɐɑəəɧɡ ɌɖɝɚəɌɗɨəɧɡ ɞɜɌɖɞɚɎ ɛɚɓ-

Ɏɚɗɫɑɞ ɚɢɑəɔɞɨ Ɏɑɜɚɫɞəɚɝɞɨ ɞɚɕ ɔɗɔ ɔəɚɕ ɞɜɌ-

ɑɖɞɚɜɔɔ ɛɜɚɡɚɒɐɑəɔɫ ɞɜɌɖɞɚɎ ɔ, ɞɑɘ ɝɌɘɧɘ, 

ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɘɑɜɚɕ ɚɢɑəɖɔ ɐɚɝɞɚɎɑɜəɚɝɞɔ 

ɜɑɓɟɗɨɞɌɞɚɎ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ.  

Ȼɚɗɟɣɑəəɧɑ ɖɌɜɞɧ ɩəɞɜɚɛɔɔ ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɞ ɝɞɑɛɑəɨ əɑɚɐəɚɓəɌɣəɚɝɞɔ əɌɛɜɌɎɗɑəɔɕ 

ɌɖɝɚəɚɎ Ɏ Ɏɚɖɝɑɗɑ. Ȯ əɑɖɚɞɚɜɚɕ ɘɑɜɑ ɩɞɌ ɖɌɜɞɌ 

ɝɡɚɒɌ ɝ ɖɌɜɞɚɕ ɛɗɌəɌɜəɚɝɞɔ ɞɑəɓɚɜɌ ɐɔɠɠɟ-

ɓɔɔ, ɏɐɑ ɔɓ-ɓɌ ɍɗɔɓɚɝɞɔ ɐɎɟɡ əɌɔɍɚɗɨɤɔɡ ɝɚɍ-

ɝɞɎɑəəɧɡ ɓəɌɣɑəɔɕ ɞɑəɓɚɜɌ əɌɛɜɌɎɗɑəɔɫ ɝɚɍ-

ɝɞɎɑəəɚɏɚ ɓəɌɣɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɏɚ ɘɌɖɝɔ-

ɘɌɗɨəɚɘɟ ɝɚɍɝɞɎɑəəɚɘɟ ɓəɌɣɑəɔɪ, ɚɛɜɑɐɑɗɫɑɞ-

ɝɫ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ əɑɚɐəɚɓəɌɣəɚɝɞɔ. ȺɐəɌ-

ɖɚ ɛɜɑɐɗɚɒɑəəɧɕ əɌɘɔ ɘɑɞɚɐ ɍɚɗɑɑ ɚɍɥɔɕ, ɛɚ-

ɝɖɚɗɨɖɟ ɚə ɛɜɔɏɚɐɑə ɐɗɫ ɌəɌɗɔɓɌ ɐɌəəɧɡ ɍɑɓ 

ɚɏɜɌəɔɣɑəɔɫ ɞɑəɓɚɜəɚɕ ɘɚɐɑɗɨɪ, ɔ ɛɜɔ ɔɓɘɑɜɑ-

əɔɫɡ ɐɔɠɠɟɓɔɔ ɝ Ɏɧɝɚɖɔɘ ɟɏɗɚɎɧɘ ɜɌɓɜɑɤɑəɔ-

ɑɘ ɛɚɓɎɚɗɫɑɞ ɐɑɞɑɖɞɔɜɚɎɌɞɨ ɚɐəɚɎɜɑɘɑəəɚ əɑ-

ɝɖɚɗɨɖɚ əɌɛɜɌɎɗɑəɔɕ ɌɖɝɚəɚɎ Ɏ ɛɜɑɐɑɗɌɡ Ɏɚɖɝɑ-

ɗɌ. ȺɢɑəɖɌ ɐɑɞɑɖɞɔɜɟɑɘɚɝɞɔ ɞɜɌɖɞɚɎ Ɍɗɏɚɜɔɞ-

ɘɌɘɔ ɏɗɚɍɌɗɨəɚɕ ɚɛɞɔɘɔɓɌɢɔɔ əɑ ɞɜɔɎɔɌɗɨəɌ, 

 

ȼɔɝ.6, Ɍ. 

 

ȼɔɝ.6, ɍ. 

ȼɔɝ. 6.    ȾɜɌɖɞɚɏɜɌɠɔɫ.  

Ȭ ð 3D -ɜɑɖɚəɝɞɜɟɖɢɔɫ ɞɜɌɖɞɚɎ, əɌɗɚɒɑəəɌɫ əɌ ȰȮ ɔɓɚɍɜɌɒɑəɔɑ; ɓɑɗɑəɧɕ ɛɟɣɚɖ -  ɞɜɌɖɞɧ əɌ ɓɐɚɜɚ-

Ɏɚɕ ɝɞɚɜɚəɑ, ɖɜɌɝəɧɕ ɛɟɣɚɖ ð ɞɜɌɖɞɧ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ; ɍɑɗɚɕ ɜɌɘɖɚɕ ɎɧɐɑɗɑəɌ ɚɍɗɌɝɞɨ, ɏɐɑ 

Ɍɗɏɚɜɔɞɘ ɞɜɌɖɞɚɏɜɌɠɔɔ çɚɍɜɧɎɌɑɞè ɞɜɌɖɞɧ. 

ȭ ð ȶɌɜɞɌ ɩəɞɜɚɛɔɔ ɖɚɜɚəɌɗɨəɚɏɚ ɝɜɑɓɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ əɌɗɚɒɑəəɚɕ ɛɜɚɑɖɢɔɑɕ ɞɜɌɖɞɚɎ. 

 

ȼɔɝ. 7.     ȴɓɘɑəɑəɔɑ ɛɌɜɌɘɑɞɜɚɎ Ɏɐɚɗɨ ɞɜɌɖɞɚɎ, ɛɜɑɐɝɞɌɎɗɑəəɧɡ əɌ ɜɔɝ. 6 (ɍ), əɌɛɜɌɎɗɑəɔɑ ɚɞɝɣɑɞɌ 

ɝɎɑɜɡɟ-Ɏəɔɓ, ɐɗɔəɌ ɤɌɏɌ å ɜɌɓɘɑɜɟ ɎɚɖɝɑɗɌ. 

Ȯ ɚɍɗɌɝɞɔ ɚɍɜɧɎɌ ɞɜɌɖɞɌ Ɏɑɜɚɫɞəɚɝɞɨ ɟɘɑəɨɤɌɑɞɝɫ, Ɍ ɩəɞɜɚɛɔɫ ɎɚɓɜɌɝɞɌɑɞ. 
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ɛɚɝɖɚɗɨɖɟ ɛɜɔ ɏɗɚɍɌɗɨəɚɕ ɚɛɞɔɘɔɓɌɢɔɔ ɛɚɐɍɔ-

ɜɌɪɞɝɫ ɖɚɘɍɔəɌɢɔɔ Ɏɝɑɡ Ɏɚɓɘɚɒəɧɡ ɞɜɌɖɞɚɎ 

Ɏɚ Ɏɝɑɘ ɔɝɝɗɑɐɟɑɘɚɘ ɚɍɦɑɘɑ əɌɔɗɟɣɤɔɘ ɚɍɜɌ-

ɓɚɘ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ Ɏɝɑɘ ɔɓɘɑɜɑəəɧɘ ȰȮ-

ȸȼȾ ɐɌəəɧɘ. ȭɗɌɏɚɐɌɜɫ ɞɌɖɚɕ ɏɗɚɍɌɗɨəɚɕ ɚɛ-

ɞɔɘɔɓɌɢɔɔ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ çɛɜɚɝɖɚɣɔɞɨè ɓɚəɟ 

ɗɚɖɌɗɨəɚɏɚ ɌɜɞɑɠɌɖɞɌ ɔɗɔ ɛɑɜɑɝɑɣɑəɔɫ ɞɜɌɖɞɚɎ 

ɔ, ɞɑɘ ɝɌɘɧɘ, ɚɖɌɓɧɎɌɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɔɡ 

ɗɟɣɤɔɡ ɛɜɔ ɝɜɌɎəɑəɔɔ ɜɌɓɗɔɣəɧɡ ɌɗɏɚɜɔɞɘɚɎ 

[15]. ȺɐəɌɖɚ ɛɜɑɐɗɚɒɑəəɧɕ əɌɘɔ ɘɑɞɚɐ ɛɚɓɎɚ-

ɗɫɑɞ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɖɌɒɐɧɕ ɎɧɍɜɌəəɧɕ 

ɞɜɌɖɞ əɌ ɛɜɑɐɘɑɞ ɞɚɏɚ, ɖɌɖɚɕ ɟɣɌɝɞɚɖ ɞɜɌɖɞɌ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɝ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɐɚɝɞɚɎɑɜəɚ-

ɝɞɔ, Ɏ ɖɌɖɔɡ ɓɚəɌɡ Ɏɚɓɘɚɒɑə çɛɑɜɑɝɖɚɖè əɌ ɐɜɟ-

ɏɟɪ ɞɜɌɑɖɞɚɜɔɪ.  

ȻɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɌɢɔɑə-

ɞɚɎ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɩəɞɜɚɛɔɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɎɌɞɨ ɝɞɑɛɑəɨ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ. ȺɐəɌɖɚ 

ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɌəəɚɏɚ ɠɌɖɞɌ ɞɜɑɍɟɑɞɝɫ 

ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɍɚɗɨɤɑɘ ɖɚɗɔɣɑ-

ɝɞɎɑ ɛɌɢɔɑəɞɚɎ. 

ȮɧɎɚɐɧ. 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚ-

ɏɜɌɠɔɔ əɌ ɍɌɓɑ ɐɔɠɠɟɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ȸȼȾ 

ɐɌəəɧɡ, ɔɓɘɑɜɑəəɧɡ ɖɌɖ ɔ əɌ ɜɟɞɔəəɚɘ ɖɗɔəɔ-

ɣɑɝɖɚɘ ȸȼȾ ɞɚɘɚɏɜɌɠɑ ɝ ɚɍɚɜɟɐɚɎɌəɔɑɘ, əɑ ɚɛ-

ɞɔɘɔɓɔɜɚɎɌəəɧɘ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɐɔɠɠɟɓɔɔ 

(ɌɘɛɗɔɞɟɐɌ ɏɜɌɐɔɑəɞɚɎ 30 ɘȾ/ɘ, ɚɞɝɟɞɝɞɎɔɑ 

Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɩɡɚ ɓɌ ɝɣɑɞ ɞɑɡ-

əɚɗɚɏɔɔ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɠɚɜɘɔɜɚɎɌəɔɫ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɔ ɞ.ɐ.) ɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔ-

ɑɘ ɔ ɐɔɠɠɟɓɔɚəəɧɘ ɎɓɎɑɤɔɎɌəɔɑɘ, ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɑɘɚɘ ɐɗɫ ȰȮ-ȸȼȾ ɝ ɛɚɝɗɑɐɟɪɥɑɕ Ɍɖɝɚ-

əɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɑɕ, ɔ əɌ çhi-endè ȸȼȾ-

ɚɍɚɜɟɐɚɎɌəɔɔ ɩɖɝɛɑɜɞəɚɏɚ ɖɗɌɝɝɌ ɝɚ ɝɛɑɢɔɌɗɨ-

əɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɏɜɌɐɔɑəɞəɚɕ ɝɔɝɞɑɘɚɕ, ɝ 

ɘəɚɏɚɖɌəɌɗɨəɚɕ ɛɜɔɑɘəɚɕ ɖɌɞɟɤɖɚɕ ɔ ɘəɚɏɚ-

ɖɌəɌɗɨəɧɘ ɞɜɌɖɞɚɘ ɜɑɏɔɝɞɜɌɢɔɔ ɝɔɏəɌɗɌ ɐɗɫ 

ɘɌɖɝɔɘɌɗɨəɚ ɩɠɠɑɖɞɔɎəɚɏɚ ɔɓɘɑɜɑəɔɫ ɐɔɠɠɟ-

ɓɔɚəəɚ-ɎɓɎɑɤɑəəɧɡ ȸȼȾ ɐɌəəɧɡ ɝ ɗɟɣɤɔɘ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ  

ɚɞəɚɤɑəɔɑɘ ɝɔɏəɌɗ ɤɟɘ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɜɑɐɗɚ-

ɒɑəəɧɑ əɌɘɔ ɛɌɜɌɘɑɞɜɧ ɎɑɜɔɠɔɖɌɢɔɔ (ɩəɞɜɚ-

ɛɔɫ ɔ Ɏɑɜɚɫɞəɚɝɞɨ) ɘɚɏɟɞ ɍɧɗɨ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɐɗɫ  ɚɢɑəɖɔ ɖɚɜɜɑɖɞəɚɝɞɔ ɜɑɓɟɗɨɞɌɞɚɎ, ɛɚɗɟɣɌ-

ɑɘɧɡ ɘɑɞɚɐɌɘɔ ɌɖɝɚəɌɗɨəɚɕ ɞɜɌɖɞɚɏɜɌɠɔɔ. 

ȻɜɑɐɎɌɜɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɩəɞɜɚɛɔɫ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɛɌ-

ɜɌɘɑɞɜɚɘ ɐɗɫ ɚɢɑəɖɔ ɞɫɒɑɝɞɔ ɛɚɜɌɒɑəɔɫ, əɚ 

ɎɎɔɐɟ əɑɐɚɝɞɌɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑɐɚɎɌə-

əɧɡ ɐɌəəɧɡ ɐɌəəɌɫ ɏɔɛɚɞɑɓɌ ɞɜɑɍɟɑɞ ɐɌɗɨəɑɕ-

ɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɛɜɔ 

ɛɚɐɐɑɜɒɖɑ ɏɜɌəɞɌ ȼɀɀȴ, ʈ 13 -02-00925.  

ȶɚəɠɗɔɖɞ ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɔəɝɞɜɟɘɑə-

ɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɛɌɜɌɓɔɞɌɜəɧɘ ɛɚɜɌɒɑəɔɑɘ ɚɜɏɌ-

əɌ ɓɜɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ ɔ ɛɜɚɗɑɣɑəɚ 36 ɍɚɗɨəɧɡ (18 ɒɑəɥɔə, 18 

ɘɟɒɣɔə) ɝ ɛɌɜɌɓɔɞɌɜəɧɘ ɛɚɜɌɒɑəɔɑɘ ɚɜɏɌəɌ ɓɜɑəɔɫ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 9 ɐɚ 74 ɗɑɞ (ɝɜɑɐəɔɕ 

ð 47,8Ñ15,6). ȿ 33 ɍɚɗɨəɧɡ ɛɜɚɢɑɝɝ ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ, ɟ ɐɎɚɔɡ 

ð Ɏ ɛɑɜɔɚɜɍɔɞɌɗɨəɧɡ ɘɫɏɖɔɡ ɞɖɌəɫɡ, ɟ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ ð Ɏ ɛɚɗɚɝɞɔ ɏɗɌɓɌ. Ȱɔɜɚɠɔɗɫɜəɚɑ 

ɛɚɜɌɒɑəɔɑ ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (32 ɍɚɗɨəɧɡ, 88,9%), ɟ 2 

ɍɚɗɨəɧɡ (5,5%)  ð ɩɡɔəɚɖɚɖɖɚɎɚɑ ɛɚɜɌɒɑəɔɑ ɚɜɍɔɞɧ, ɛɚ ɚɐəɚɘɟ ɝɗɟɣɌɪ (2,8%) ɢɔɝɞɔ-

ɢɑɜɖɚɓɌ ɔ ɤɔɝɞɚɝɚɘɚɓɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɜɔ ɛɌɜɌɓɔɞɌɜəɧɡ ɛɚɜɌɒɑəɔɫɡ ɓɌɎɔɝɑɗɌ ɚɞ 

ɚɍɦɑɘɌ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ ɔɞɑɜɘɔɞɔɜɟɪ-

ɥɔɘ ɚɞɑɖɚɘ ɔ ɏɔɛɑɜɑɘɔɑɕ ɖɚɒɔ Ɏɑɖ, ɚɞɑɖɚɘ ɛɑɜɔɚɜɍɔɞɌɗɨəɧɡ ɞɖɌəɑɕ, ɛɜɚɏɜɑɝɝɔɜɟɪ-

ɥɔɘ ɩɖɓɚɠɞɌɗɨɘɚɘ, ɚɏɜɌəɔɣɑəɔɑɘ ɛɚɐɎɔɒəɚɝɞɔ ɏɗɌɓɌ, ɐɎɚɑəɔɑɘ, ɛɞɚɓɚɘ. ȷɟɣɑɎɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ (ȿȳȴ ɔ ȶȾ) ɛɚɓɎɚɗɔɗɔ ɚɛɜɑɐɑɗɔɞɨ ɖɔɝɞɚɓəɧɕ ɡɌɜɌɖɞɑɜ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɎɧɜɌ-

ɒɑəəɧɘɔ ɛɑɜɔɠɚɖɌɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ Ɏɚɖɜɟɏ ɚɣɌɏɌ. ȿ 18 ɍɚɗɨəɧɡ ɎɧɫɎɗɑəɚ ɝɛɔɜɌ-

ɗɑɎɔɐəɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏəɟɞɜɔ ɖɔɝɞɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɑɑ ɚ əɌɗɔɣɔɔ ɛɌɜɌɓɔɞɌ Ɏ ɑɑ ɛɚɗɚ-

ɝɞɔ. 

ȮɧɎɚɐɧ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ əɌɍɗɪɐɌɪɞɝɫ ɐɔɜɚɠɔɗɫɜɔɚɓəɧɑ ɛɌɜɌɓɔɞɌɜəɧɑ ɛɚɜɌ-

ɒɑəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɌɜɌɓɔɞɌɜəɧɡ ɖɔɝɞ əɑ ɝɛɑɢɔɠɔɣəɌ ɔ ɞɜɑ-

ɍɟɑɞ Ɏɖɗɪɣɑəɔɫ Ɏ ɝɡɑɘɟ ɚɍɝɗɑɐɚɎɌəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑ-

əɔɫ ɜɌɓɗɔɣəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɔ ɛɝɑɎɐɚɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ. ȷɑɣɑəɔɑ ɛɌ-

ɜɌɓɔɞɌɜəɧɡ ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɑ, ɖɚɞɚɜɚɑ ɛɜɔ ɌɐɑɖɎɌɞəɚɘ ɛɜɚɎɑ-

ɐɑəɔɔ ɛɚɓɎɚɗɫɑɞ ɐɚɍɔɞɨɝɫ ɡɚɜɚɤɔɡ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɔɝɡɚɐɚɎ ɝ ɍɗɌɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚ-

ɓɚɘ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɌɜɌɓɔɞɌɜəɧɑ ɛɚɜɌɒɑəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ, ɐɔɜɚɠɔɗɫɜɔɚɓ, ɩɡɔ-

əɚɖɚɖɖɚɓ. 
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RADIOLOGY OF PARASITIC EYE LESIONS 

 

Saakyan  S.V., Amiryan  A.G., Tatskov R.A., Andreeva T.A.  
 

urpose.  To study the features of clinic al findings and instrumental diagnostics 

methods in patients with parasitic lesions of the eye.   

Materials and methods.  A total of 36 patients (18 women, 18 men) with parasitic 

lesions of the eye aged from 9 to 74 years (average - 47.8Ñ15,6) were examined and treated. 

In 33 patients, the process was located in different parts of the orbit, in two ð in the perio r-

bital soft tissues, in one patient ð in the eye cavity. Dirofilariosis was confirmed in the m a-

jority of cases (32 patients, 88 ,9%), in 2 patients ( 5,5%) ð hydatid cysts, in one case (2,8%) ð 

cysticercosis and shistosomosis.  

Results.  Clinical features of parasitic lesions depended on the volume and localiz a-

tion of the pathological processes and were presented with edema and hyperemia of the ey e-
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lid ski n, odema of the periorbital tissues, progressive proptosis, restrictive disorders of the 

eye muscles, double vision, ptosis. Instrumental diagnostics (ultrasound and CT) allowed 

determining the cystic nature of the lesions with perifocal changes around of it. In 18 p a-

tients a spiral formation inside the cyst was revealed, which was indicative of the parasite 

presence in the cavity.   

Conclusions.  Dirofilariosis was the most frequently observed parasitic lesions of the 

eye. The clinical features of parasitic  cysts are not specific thatõs why it requires the inclu-

sion of instrumental diagnostics methods in the examination scheme to exclude the variety 

of tumors and pseudotumors of the eye. Treatment of the eye parasitic lesions requires su r-

gical intervention a nd in case of appropriate performance it helps achieving good therape u-

tic outcomes with a favorable prognosis.  
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ɌɜɌɓɔɞɌɜəɧɑ ɍɚɗɑɓəɔ ð ɩɞɚ ɏɜɟɛɛɌ ɓɌ-

ɍɚɗɑɎɌəɔɕ, ɎɧɓɧɎɌɑɘɧɡ ɜɌɓɗɔɣəɧɘɔ 

ɛɌɜɌɓɔɞɌɘɔ ð ɏɑɗɨɘɔəɞɌɘɔ ɔɗɔ ɣɗɑəɔ-

ɝɞɚəɚɏɔɘɔ. ȻɌɜɌɓɔɞɧ ɘɚɏɟɞ ɚɖɌɓɧɎɌɞɨ əɌ ɚɜɏɌ-

əɔɓɘ ɣɑɗɚɎɑɖɌ ɜɌɓɗɔɣəɧɑ ɎɚɓɐɑɕɝɞɎɔɫ: ɘɑɡɌəɔ-

ɣɑɝɖɚɑ ɜɌɓɐɜɌɒɑəɔɑ, ɛɚɎɜɑɒɐɑəɔɑ ɚɜɏɌəɚɎ ɔ 

ɝɔɝɞɑɘ, ɎɧɓɎɌɞɨ ɔəɞɚɖɝɔɖɌɢɔɪ ɛɜɚɐɟɖɞɌɘɔ ɔɡ 

ɒɔɓəɑɐɑɫɞɑɗɨəɚɝɞɔ, ɛɜɔɎɚɐɫ ɖ ɝɑəɝɔɍɔɗɔɓɌɢɔɔ 

ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɜɑɌɖ-

ɢɔɕ. ȴɓɎɑɝɞəɚ, ɣɞɚ Ɏ ɖɔɤɑɣəɔɖɑ ɣɑɗɚɎɑɖɌ Ɏ ɚɝ-

əɚɎəɚɘ ɛɌɜɌɓɔɞɔɜɟɪɞ ɌɝɖɌɜɔɐɧ, ɚɝɞɜɔɢɧ, ɍɧ-

ɣɔɕ ɢɑɛɑəɨ, ɤɔɜɚɖɔɕ ɗɑəɞɑɢ, Ɏ ɒɑɗɣəɧɡ ɛɟɞɫɡ 

ð ɛɑɣɑəɚɣəɧɕ ɔ ɝɔɍɔɜɝɖɔɕ ɝɚɝɌɗɨɥɔɖ, Ɏ ɛɚɐ-

ɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ð Ɏɚɓɍɟɐɔɞɑɗɨ 

ɜɔɤɞɧ, Ɏ ɘɧɤɢɌɡ ð ɗɔɣɔəɖɔ ɞɜɔɡɔəɑɗɗ, Ɏ ɖɜɚ-

Ɏɑəɚɝəɧɡ ɝɚɝɟɐɌɡ ð ɤɔɝɞɚɝɚɘɧ ɔ ɞ.ɐ. 

ȻɑɜɎɧɑ ɝɎɑɐɑəɔɫ ɚ ɛɌɜɌɓɔɞɌɜəɧɡ ɛɚɜɌ-

ɒɑəɔɫɡ ɚɜɏɌəɌ ɓɜɑəɔɫ ɝɎɚɐɫɞɝɫ ɖ 1566 ɏɚɐɟ, 

ɖɚɏɐɌ ɛɚɜɞɟɏɌɗɨɝɖɔɕ ɎɜɌɣ ȷɟɓɔɞɌəɚ ȬɘɌɞɚ Ɏ 

ɝɎɚɑɘ ɝɚɣɔəɑəɔɔ òCurationum medicinalium 

Centuria septimaó ɚɛɔɝɌɗ ɝɗɟɣɌɕ ɟɐɌɗɑəɔɫ ɣɑɜɎɫ 

ɔɓ ɏɗɌɓɌ ɞɜɑɡɗɑɞəɑɕ ɐɑɎɚɣɖɔ [1]. Ƚɡɚɒɔɕ ɝɗɟɣɌɕ 

ɛɚɓɒɑ (1602 ɏ.) ɍɧɗ ɚɛɔɝɌə ɔɞɌɗɨɫəɝɖɔɘ ɟɣɑəɧɘ 

ȿɔɗɔɝɝɚɘ ȬɗɨɐɜɚɎɌəɐɔ Ɏ ɖəɔɏɑ òDe animalibus 

insectisó. Ȯ ȼɚɝɝɔɔ ɛɑɜɎɧɕ ɝɗɟɣɌɕ ɐɔɜɚɠɔɗɫɜɔ-

ɚɓɌ ɍɧɗ ɚɛɔɝɌə Ɏ 1915 ɏɚɐɟ ȮɗɌɐɧɣɑəɝɖɔɘ Ȭ.Ȼ., 

ɖɚɞɚɜɧɕ ɔɓɎɗɑɖ ɏɑɗɨɘɔəɞɌ ɔɓ ɚɜɍɔɞɌɗɨəɚɕ ɛɚ-

ɗɚɝɞɔ ɍɚɗɨəɚɏɚ. ȺɐəɌɖɚ ɝɔɝɞɑɘəɚɑ ɔɓɟɣɑəɔɑ ɛɌ-

ɜɌɓɔɞɌɜəɚɏɚ ɛɚɜɌɒɑəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ əɌɣɌɗɚɝɨ 

ɛɚɝɗɑ 1930 ɏɚɐɌ Ƚɖɜɫɍɔəɧɘ ȶ.ȹ., ɖɚɞɚɜɧɕ ɫɎ-

ɗɫɑɞɝɫ ɚɝəɚɎɚɛɚɗɚɒəɔɖɚɘ ɝɚɎɑɞɝɖɚɕ ɏɑɗɨɘɔəɞɚ-

ɗɚɏɔɔ [2].  

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɞɑɡ ɔɗɔ ɔəɧɡ ɛɌɜɌɓɔ-

ɞɌɜəɧɡ ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ ɤɔɜɚɖɚ ɎɌ-

ɜɨɔɜɟɑɞɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɏɑɚɏɜɌɠɔɣɑɝɖɔɡ ɜɑɏɔɚ-

əɌɡ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɩəɐɑɘɔɣəɧɘɔ ɜɌɕɚəɌɘɔ 

ɐɗɫ ɢɔɝɞɔɢɑɜɖɚɓɌ ɫɎɗɫɪɞɝɫ Ȭɓɔɫ, ȷɌɞɔəɝɖɌɫ 

ȬɘɑɜɔɖɌ ɔ ȬɠɜɔɖɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɚə ɜɑɐɖɚ 

əɌɍɗɪɐɌɑɞɝɫ Ɏ ȽɑɎɑɜəɚɕ Ȭɘɑɜɔɖɑ ɔ ȱɎɜɚɛɑ. Ȼɚ 

ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ, Ɏ ȴəɐɔɔ ɟ 15% ɍɚɗɨəɧɡ ɝ 

ɚɐəɚɝɞɚɜɚəəɔɘ ɩɖɓɚɠɞɌɗɨɘɚɘ ɐɔɌɏəɚɝɞɔɜɟɪɞ 

ɢɔɝɞɔɢɑɜɖɚɓ ɚɜɍɔɞɧ [3].  

Ȯ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ əɌɔɍɚɗɑɑ ɣɌɝɞɧ-

ɘɔ Ɏɚɓɍɟɐɔɞɑɗɫɘɔ ɛɌɜɌɓɔɞɌɜəɚɏɚ ɛɚɜɌɒɑəɔɫ 

ɚɜɏɌəɌ ɓɜɑəɔɫ ɫɎɗɫɪɞɝɫ ɐɔɜɚɠɔɗɫɜɔɔ ɔ ɩɡɔəɚ-

ɖɚɖɖɔ, ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ ð ɢɔɝɞɔɢɑɜɖɔ ɔ ɐɜɟɏɔɑ 

Ɏɚɓɍɟɐɔɞɑɗɔ [4, 5]. ɉəɐɑɘɔɣəɧɘɔ ɜɌɕɚəɌɘɔ 

ɝɣɔɞɌɪɞɝɫ ɜɑɏɔɚəɧ ɝ ɎɗɌɒəɧɘ, ɞɑɛɗɧɘ ɖɗɔɘɌ-

ɞɚɘ ɔ ɜɌɓɎɔɞɧɘ ɝɑɗɨɝɖɔɘ ɡɚɓɫɕɝɞɎɚɘ ɔ ɒɔɎɚɞ-

əɚɎɚɐɝɞɎɚɘ. 

Ȱɔɜɚɠɔɗɫɜɔɚɓ (Dirofilarioses) ð ɛɌɜɌɓɔɞɌɜ-

əɚɑ ɓɌɍɚɗɑɎɌəɔɑ, Ɏɚɓɍɟɐɔɞɑɗɑɘ ɖɚɞɚɜɚɏɚ ɫɎɗɫ-

ɪɞɝɫ ɖɜɟɏɗɧɑ ɣɑɜɎɔ ɖɗɌɝɝɌ Nematoda, ɚɞɜɫɐɌ 

Spirurina, ɛɚɐɚɞɜɫɐɌ Spiruromorpha, ɝɑɘɑɕɝɞɎɌ 

Filarioidea, ɜɚɐɌ Dirofilaria. ȹɌɔɍɚɗɨɤɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ ɔɘɑɪɞ ɐɎɌ ɎɔɐɌ: Dirofilaria Immitis ɔ 

Dirofilaria Repens. ȶ ɑɝɞɑɝɞɎɑəəɧɘ ɡɚɓɫɑɎɌɘ 

ɐɔɜɚɠɔɗɫɜɔɔ ɚɞəɚɝɫɞɝɫ ɛɗɚɞɚɫɐəɧɑ ɒɔɎɚɞəɧɑ, 

ɞɚɏɐɌ ɖɌɖ ɣɑɗɚɎɑɖ ɫɎɗɫɑɞɝɫ ɝɗɟɣɌɕəɚɕ ɔ ɞɟɛɔ-

ɖɚɎɚɕ ɎɑɞɎɨɪ ɜɌɓɎɔɞɔɫ ɛɌɜɌɓɔɞɌ, ɛɚɝɖɚɗɨɖɟ Ɏ 

ɑɏɚ ɚɜɏɌəɔɓɘɑ ɝɌɘɖɔ ɐɌəəɚɏɚ ɏɑɗɨɘɔəɞɌ əɑ ɐɚ-

ɝɞɔɏɌɪɞ ɛɚɗɚɎɚɕ ɓɜɑɗɚɝɞɔ. ȳɌɜɌɒɑəɔɑ ɣɑɗɚɎɑɖɌ 

ɛɜɚɔɝɡɚɐɔɞ ɞɜɌəɝɘɔɝɝɔɎəɧɘ ɛɟɞɑɘ ɣɑɜɑɓ ɟɖɟɝ 

ɖɜɚɎɚɝɚɝɟɥɔɡ ɖɚɘɌɜɚɎ ɜɚɐɌ Anopheles, Aedes, 

Culex, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɛɜɚɘɑɒɟɞɚɣəɧɘɔ ɡɚ-

ɓɫɑɎɌɘɔ ɐɗɫ ɛɌɜɌɓɔɞɌ. ȴəɖɟɍɌɢɔɚəəɧɕ ɛɑɜɔɚɐ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 1 ɘɑɝɫɢɌ ɐɚ əɑɝɖɚɗɨ-

ɖɔɡ ɗɑɞ. ȼɔɝɖ ɓɌɜɌɒɑəɔɫ ɛɚɎɧɤɌɑɞɝɫ Ɏ Ɏɑɝɑə-

əɑ-ɗɑɞəɔɕ ɛɑɜɔɚɐ. Ⱥɐəɚɕ ɔɓ ɝɌɘɧɡ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɧɡ ɗɚɖɌɗɔɓɌɢɔɕ ɐɌəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɚɜɏɌə ɓɜɑəɔɫ: ɚɜɍɔɞɌ, Ɏɑɖɔ, ɝɟɍɖɚəɦɪəɖ-

ɞɔɎɌ, Ɏ ɑɐɔəɔɣəɧɡ ɝɗɟɣɌɫɡ ð ɝɚɍɝɞɎɑəəɚ ɏɗɌɓ.  

ɉɡɔəɚɖɚɖɖɚɓ ɚɞəɚɝɔɞɝɫ ɖ ɩəɐɑɘɔɣəɧɘ ɓɌ-

ɍɚɗɑɎɌəɔɫɘ.  ȱɏɚ  ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ  ɓɌɎɔɝɔɞ  ɚɞ 

ɖɟɗɨɞɟɜəɧɡ, ɝɚɢɔɌɗɨəɧɡ ɔ ɩɖɚəɚɘɔɣɑɝɖɔɡ ɠɌɖ-

ɞɚɜɚɎ. Ȼɜɔɣɔəɧ ɓɌɜɌɒɑəɔɫ ð əɑɚɝɞɚɜɚɒəɚɑ ɚɍ-

Ȼ 
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ɜɌɥɑəɔɑ ɝ ɝɚɍɌɖɌɘɔ ɛɜɔ əɑɝɚɍɗɪɐɑəɔɔ ɛɜɌɎɔɗ 

ɏɔɏɔɑəɧ. ɉɡɔəɚɖɚɖɖɚɓ ɎɧɓɧɎɌɪɞ ɗɔɣɔəɚɣəɧɑ 

ɠɚɜɘɧ ɛɌɜɌɓɔɞɌ (ɠɔəəɧ) ɜɚɐɌ Echinococcus, 

ɛɜɔɣɑɘ əɌɔɍɚɗɑɑ ɣɌɝɞɚ Ɍɏɑəɞɚɘ ɫɎɗɫɑɞɝɫ 

Echinococcus granulosi s. ȷɑəɞɚɣəɧɕ ɣɑɜɎɨ 

Echinococcus granulosus ɚɍɔɞɌɑɞ Ɏ ɖɔɤɑɣəɔɖɑ 

ɝɚɍɌɖ ɔ ɜɚɐɝɞɎɑəəɧɡ ɔɘ ɎɔɐɌɡ. ɋɕɢɌ ɛɌɜɌɓɔɞɌ 

ɔɘɑɪɞ ɐɔɌɘɑɞɜ 25-35 ɘɖɘ. Ȼɚɝɗɑ ɛɚɛɌɐɌəɔɫ Ɏ 

ɖɔɤɑɣəɔɖ ɛɜɚɘɑɒɟɞɚɣəɚɏɚ ɡɚɓɫɔəɌ, Ɏ ɞ.ɣ. ɔ ɣɑ-

ɗɚɎɑɖɌ, ɫɕɢɌ ɛɜɑɎɜɌɥɌɪɞɝɫ Ɏ ɚəɖɚɝɠɑɜɧ, 

ɝəɌɍɒɑəəɧɑ ɖɜɪɣɨɫɘɔ, ɖɚɞɚɜɧɑ ɝɛɚɝɚɍəɧ ɛɜɚ-

əɔɖɌɞɨ ɣɑɜɑɓ ɝɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ ɖɔɤɑɣəɔɖɌ Ɏ 

ɖɜɚɎɨ. ȺɝɑɐɌɫ Ɏ ɚɜɏɌəɌɡ, ɚəɖɚɝɠɑɜɧ ɚɍɜɌɓɟɪɞ 

ɢɔɝɞɧ (ɏɔɐɌɞɔɎəɧɑ ɖɔɝɞɧ), ɖɚɞɚɜɧɑ ɛɚɝɞɑɛɑəəɚ 

ɟɎɑɗɔɣɔɎɌɪɞɝɫ Ɏ ɜɌɓɘɑɜɌɡ, ɝɖɚɜɚɝɞɨ ɜɚɝɞɌ ɖɚ-

ɞɚɜɧɡ ɓɌɎɔɝɔɞ ɚɞ ɎɚɓɜɌɝɞɌ ɍɚɗɨəɚɏɚ ɔ ɛɜɔɜɚɐɧ 

ɚɖɜɟɒɌɪɥɑɕ ɢɔɝɞɟ ɞɖɌəɔ. ȻɌɜɌɓɔɞ Ɏ ɗɔɣɔəɚɣ-

əɚɕ ɝɞɌɐɔɔ ɚɍɧɣəɚ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ ɚɜɍɔɞɑ Ɏ Ɏɔ-

ɐɑ ɚɐəɚ- ɔɗɔ ɐɎɟɡɖɌɘɑɜəɚɏɚ ɛɟɓɧɜɫ. ɀɔəəɌ 

ɩɡɔəɚɖɚɖɖɌ ɚɖɜɟɒɑəɌ ɖɟɞɔɖɟɗɫɜəɧɘ ɝɗɚɑɘ ɔ 

ɝɚɐɑɜɒɔɞ əɑɝɖɚɗɨɖɚ ɖɌɛɝɟɗ, əɌɝɣɔɞɧɎɌɪɥɔɡ 

20 -120 ɚɞɐɑɗɨəɧɡ ɗɔɣɔəɚɖ ɣɑɜɎɫ.  

ȰɔɌɏəɚɝɞɔɖɌ ɛɌɜɌɓɔɞɌɜəɧɡ ɛɚɜɌɒɑəɔɕ 

ɚɜɏɌəɌ ɓɜɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɓəɌɣɔɞɑɗɨəɧɑ 

ɞɜɟɐəɚɝɞɔ, ɛɚɝɖɚɗɨɖɟ əɌɗɔɣɔɑ ɚɍɦɑɘəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ ɛɑɜɔɚɜɍɔɞɌɗɨəɚɕ ɚɍɗɌ-

ɝɞɔ ɔɗɔ Ɏ ɝɌɘɚɕ ɚɜɍɔɞɑ ɘɚɒɑɞ ɝɔɘɟɗɔɜɚɎɌɞɨ 

ɚɛɟɡɚɗɑɎɧɕ ɛɜɚɢɑɝɝ [6-9]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɌ-

ɎɔɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɌɜɌɓɔɞɌɜəɧɡ ɛɚɜɌɒɑəɔɕ 

ɚɜɏɌəɌ ɓɜɑəɔɫ ɛɜɔɚɍɜɑɞɌɑɞ ɣɜɑɓɎɧɣɌɕəɚ ɎɌɒ-

əɚɑ ɓəɌɣɑəɔɑ ɔ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɌɐɑɖɎɌɞəɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɩɞɚɏɚ ɛɜɚɠɔɗɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔ-

əɧ ɔ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɟ ɍɚɗɨəɧɡ ɝ ɛɌɜɌɓɔɞɌɜəɧɘ ɛɚɜɌɒɑəɔɑɘ ɚɜɏɌəɌ 

ɓɜɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȳɌ ɛɑɜɔɚɐ ɝ 

01.2005 ɛɚ 01.2015 ɏɚɐɌ (10 ɗɑɞ) Ɏ ɚɞɐɑɗɑ ɚɠ-

ɞɌɗɨɘɚɚəɖɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɀȯȭȿ çȸȹȴȴ ȯȭ 

ɔɘ. ȯɑɗɨɘɏɚɗɨɢɌè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ ɚɍɝɗɑɐɚɎɌ-

əɚ ɔ ɛɜɚɗɑɣɑəɚ 36 ɍɚɗɨəɧɡ (18 ɒɑəɥɔə, 18 

ɘɟɒɣɔə) ɝ ɛɌɜɌɓɔɞɌɜəɧɘ ɛɚɜɌɒɑəɔɑɘ ɚɜɏɌəɌ 

ɓɜɑəɔɫ. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ əɌ ɘɚɘɑəɞ ɚɍɜɌɥɑ-

əɔɫ ɝɚɝɞɌɎɔɗ ɚɞ 9 ɐɚ 74 (ɝɜɑɐəɔɕ ð 47,8Ñ15,6) 

ɗɑɞ. ȿ 34 ɍɚɗɨəɧɡ ɚɞɘɑɣɑəɚ ɚɐəɚɝɞɚɜɚəəɑɑ ɛɚ-

ɜɌɒɑəɔɑ, ɐɎɌ ɛɌɢɔɑəɞɌ ɛɚɝɞɟɛɔɗɔ Ɏ ɝɞɌɢɔɚəɌɜ 

ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɐɎɟɝɞɚɜɚəəɔɕ ɛɜɚɢɑɝɝ. ȻɜɌ-

Ɏɧɕ ɔ ɗɑɎɧɕ ɏɗɌɓ ɛɚɜɌɒɌɗɔɝɨ ɚɐɔəɌɖɚɎɚ ɣɌɝɞɚ. 

ȿ 33 ɍɚɗɨəɧɡ ɛɌɜɌɓɔɞɌɜəɧɕ ɛɜɚɢɑɝɝ ɗɚɖɌ-

ɗɔɓɚɎɌɗɝɫ Ɏ ɜɌɓɗɔɣəɧɡ ɚɞɐɑɗɌɡ ɚɜɍɔɞɧ (ɔɓ əɔɡ Ɏ 

17 ɝɗɟɣɌɫɡ Ɏ əɌɜɟɒəɧɡ ɚɞɐɑɗɌɡ), ɟ ɐɎɟɡ ɍɚɗɨəɧɡ 

ð Ɏ ɛɑɜɔɚɜɍɔɞɌɗɨəɧɡ ɘɫɏɖɔɡ ɞɖɌəɫɡ, Ɏ ɚɐəɚɘ 

ɝɗɟɣɌɑ ð Ɏ ɛɚɗɚɝɞɔ ɏɗɌɓɌ.  

Ȼɜɔ ɝɍɚɜɑ ɌəɌɘəɑɓɌ ɜɑɏɔɝɞɜɔɜɚɎɌɗɔ ɘɑɝɞɚ 

ɛɜɚɒɔɎɌəɔɫ ɔ əɌɗɔɣɔɑ ɐɚɘɌɤəɔɡ ɒɔɎɚɞəɧɡ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɚɎɚɐɔɗɔ ɝɞɌəɐɌɜɞəɚɑ ɚɠɞɌɗɨ-

ɘɚɗɚɏɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɚɢɑəɖɚɕ ɚɝɚɍɑəəɚ-

ɝɞɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ. ȴəɝɞɜɟɘɑəɞɌɗɨəɌɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɎɖɗɪɣɌɗɌ ɖɚɘɛɗɑɖɝ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɚɘɛɨɪɞɑɜəɟɪ 

ɞɚɘɚɏɜɌɠɔɪ.  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɑɐɑəɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ Ɏɑɜɔ-

ɠɔɖɌɢɔɑɕ ɐɔɌɏəɚɓɌ. Ȼɜɔ ɩɞɚɘ ɛɚɜɌɒɑəɔɑ 

ɐɔɜɚɠɔɗɫɜɔɚɓɚɘ ɎɧɫɎɗɑəɚ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ð ɟ 32 (88,9%) ɍɚɗɨəɧɡ, ɟ 2 

(5,5%) ɍɚɗɨəɧɡ ð ɩɡɔəɚɖɚɖɖɚɎɚɑ ɛɚɜɌɒɑəɔɑ ɚɜ-

ɍɔɞɧ, ɛɚ ɚɐəɚɘɟ (2,8%) ɝɗɟɣɌɪ ɢɔɝɞɔɢɑɜɖɚɓɌ 

(ɎəɟɞɜɔɏɗɌɓəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ) ɔ ɤɔɝɞɚɝɚɘɚɓɌ. ȴɓ 

ɐɎɟɡ ɍɚɗɨəɧɡ ɝ ɐɎɟɝɞɚɜɚəəɔɘ ɚɜɍɔɞɌɗɨəɧɘ  

ɛɜɚɢɑɝɝɚɘ ɛɌɜɌɓɔɞɌɜəɚɑ ɛɚɜɌɒɑəɔɑ ɛɚɐɞɎɑɜ-

ɒɐɑəɚ ɗɔɤɨ ɟ ɚɐəɚɕ (ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɛɜɚɢɑɝɝ 

ɗɚɖɌɗɔɓɚɎɌɗɝɫ Ɏ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɑ ɚɜɍɔɞɧ, ɝ  

ɐɜɟɏɚɕ ð Ɏ ɞɚɗɥɑ ɚɜɍɔɖɟɗɫɜəɚɕ ɘɧɤɢɧ), ɟ Ɏɞɚ-

ɜɚɕ ɛɌɢɔɑəɞɖɔ ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ ɎɧɫɎɗɑəɌ ɛɌ-

ɜɌɓɔɞɌɜəɌɫ ɖɔɝɞɌ ɚɜɍɔɞɧ, ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ ð 

ɏɜɚɓɐɑɎɔɐəɌɫ ɏɑɘɌəɏɔɚɘɌ ɚɜɍɔɞɧ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɜɔ ɜɑɏɔɝɞɜɌɢɔɔ ɘɑɝɞɌ ɛɜɚɒɔɎɌəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɚɖɌɓɌɗɚɝɨ, ɣɞɚ 12 ɣɑɗɚɎɑɖ ɛɜɚɒɔɎɌɗɔ Ɏ 

ȸɚɝɖɎɑ ɔ ȸɚɝɖɚɎɝɖɚɕ ɚɍɗɌɝɞɔ, ɚɝɞɌɗɨəɧɑ 24 ð Ɏ 

ɜɌɓɗɔɣəɧɡ ɜɑɏɔɚəɌɡ ȼɚɝɝɔɔ (ȼɚɝɞɚɎɝɖɌɫ, ȼɫɓɌə-

ɝɖɌɫ, ȷɔɛɑɢɖɌɫ, ȶɟɜɝɖɌɫ, ȮɗɌɐɔɘɔɜɝɖɌɫ ɚɍɗɌ-

ɝɞɔ, Ȭɐɧɏɑɫ, ȶɌɜɑɗɔɫ, ȽɞɌɎɜɚɛɚɗɨɝɖɔɕ ɖɜɌɕ).  

ȲɌɗɚɍɧ ɍɚɗɨəɧɡ ɝ ɐɔɜɚɠɔɗɫɜəɧɘ ɛɚɜɌ-

ɒɑəɔɑɘ ɚɜɏɌəɌ ɓɜɑəɔɫ ɓɌɎɔɝɑɗɌ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɜɚɢɑɝɝɌ. ȺɝəɚɎəɧɑ ɒɌɗɚɍɧ ɍɚɗɨəɧɡ ɎɖɗɪɣɌɗɔ 

ɎɧɜɌɒɑəəɧɕ ɚɞɑɖ ɔ ɏɔɛɑɜɑɘɔɪ Ɏɑɖ, ɚɞɑɖ ɛɑɜɔ-

ɚɜɍɔɞɌɗɨəɧɡ ɞɖɌəɑɕ, ɖɚɞɚɜɧɑ əɚɝɔɗɔ ɔəɞɑɜɘɔ-

ɞɔɜɟɪɥɔɕ ɡɌɜɌɖɞɑɜ ɔ əɑ ɖɟɛɔɜɚɎɌɗɔɝɨ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɞɑɜɌɛɔɔ. 

ȹɑɖɚɞɚɜɧɑ ɛɌɢɔɑəɞɧ ɚɞɘɑɣɌɗɔ ɟɝɔɗɑəɔɑ ɚɞɑɖɌ 

əɌ ɠɚəɑ ɛɜɚɎɚɐɔɘɚɕ ɖɚəɝɑɜɎɌɞɔɎəɚɕ ɞɑɜɌɛɔɔ 

(ɜɔɝ. 1).  

ȺɜɍɔɞɌɗɨəɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɔ ɝɞɑɛɑəɨ ɑɑ 

ɎɧɜɌɒɑəəɚɝɞɔ ð ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɕ ɩɖɓɚɠɞɌɗɨɘ, 

ɔəɚɏɐɌ əɚɝɫɥɔɕ ɔəɞɑɜɘɔɞɔɜɟɪɥɔɕ ɡɌɜɌɖɞɑɜ 

(ɚɝɑɎɚɕ ɔɗɔ ɝɚ ɝɘɑɥɑəɔɑɘ), ɚɏɜɌəɔɣɑəɔɑ ɛɚ-

ɐɎɔɒəɚɝɞɔ ɏɗɌɓɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɐɎɚɑəɔɑ, 

ɛɞɚɓ Ɏɑɜɡəɑɏɚ ɎɑɖɌ, ɓɌɞɜɟɐəɑəəɌɫ ɜɑɛɚɓɔɢɔɫ 

ɏɗɌɓɌ ɞɌɖɒɑ ɓɌɎɔɝɑɗɔ ɚɞ ɚɍɦɑɘɌ ɔ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɜɚɢɑɝɝɌ Ɏ ɚɜɍɔɞɑ. ȰɎɚɑ ɔɓ ɛɌɢɔɑəɞɚɎ ɚɞɘɑɞɔ-

ɗɔ, ɣɞɚ ɐɚ ɛɚɫɎɗɑəɔɫ ɎɚɝɛɌɗɔɞɑɗɨəɚɕ ɝɔɘɛɞɚɘɌ-

ɞɔɖɔ (ɚɞɑɖɌ, ɏɔɛɑɜɑɘɔɔ, ɩɖɓɚɠɞɌɗɨɘɌ) ɛɑɜɔɚɐɔ-

ɣɑɝɖɔ ɚɍɜɌɥɌɗɔ ɎəɔɘɌəɔɑ əɌ ɐɔɝɖɚɘɠɚɜɞ Ɏ ɚɜ-

ɍɔɞɑ, ɚɛɔɝɧɎɌɫ çɖɌɖɔɑ-ɞɚ ɛɑɜɑɐɎɔɒɑəɔɫè Ɏ ɚɜ-

ɍɔɞɑ. ȿ 8 ɍɚɗɨəɧɡ ɛɜɔ ɛɌɗɨɛɌɢɔɔ ɟɐɌɗɚɝɨ ɚɛɜɑ-

ɐɑɗɔɞɨ ɛɗɚɞəɚɑ, ɍɑɓɍɚɗɑɓəɑəəɚɑ, əɑɝɘɑɥɌɑɘɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɝ ɍɟɏɜɔɝɞɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ. ȿ 

ɚɝɞɌɗɨəɧɡ ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ 

ɞɚɗɨɖɚ ɛɚɝɗɑ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ (ȿȳȴ ɔ ȶȾ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖɗɔəɔɣɑ-

ɝɖɌɫ ɖɌɜɞɔəɌ ɛɜɔ ɛɌɜɌɓɔɞɌɜəɧɡ ɛɜɚɢɑɝɝɌɡ ɚɜ-

ɏɌəɌ ɓɜɑəɔɫ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ əɑɝɛɑɢɔɠɔ-

ɣɑɝɖɌɫ. ȽɡɚɒɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɘɚɒɑɞ ɔɘɑɞɨ ɘɑ-

ɝɞɚ ɖɌɖ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝ-

ɝɌɡ, ɞɌɖ ɔ ɛɜɔ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ, ɣɞɚ ɞɜɑɍɟ-

ɑɞ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. ȿɗɨɞɜɌɓɎɟɖɚ- 
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ɎɌɫ ɝɔɘɛɞɚɘɌɞɔɖɌ ɚɖɌɓɌɗɌɝɨ əɌɔɍɚɗɑɑ ɔəɠɚɜ-

ɘɌɞɔɎəɚɕ. ȳɌ ɝɣɑɞ Ɏɧɝɚɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚ-

ɝɚɍəɚɝɞɔ ɘɑɞɚɐɔɖɔ ɟɐɌɎɌɗɚɝɨ c ɍɚɗɨɤɑɕ ɐɚɝɞɚ-

Ɏɑɜəɚɝɞɨɪ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɞɖɌəɔ, ɗɚɖɌɗɔ-

ɓɟɪɥɔɑɝɫ ɖɌɖ ɏɗɟɍɚɖɚ Ɏ ɚɜɍɔɞɌɗɨəɚɕ ɛɚɗɚɝɞɔ, 

ɞɌɖ ɔ ɛɑɜɔɠɑɜɔɕəɚ (Ɏ ɛɑɜɔɚɜɍɔɞɌɗɨəɧɡ ɞɖɌ-

əɫɡ). Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɎɧɫɎɗɫɗɚɝɨ ɚɍɜɌɓɚɎɌəɔɑ 

ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ ɝ ɣɑɞɖɔɘɔ, əɚ 

əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ɉɡɚɏɜɌɠɔɣɑɝɖɔ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɛɗɚɞəɚɕ ɖɌɛɝɟɗɧ Ɏɚɖɜɟɏ ɚɣɌɏɌ 

(ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ), ɚ ɣɑɘ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌ-

ɗɔ Ɏɧɝɚɖɔɑ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔ-

ɖɔ (ɍɚɗɑɑ 180-200 ɟɝɗ.ɑɐ.). ȽɞɜɟɖɞɟɜɌ ɝɌɘɚɏɚ ɚɍ-

ɜɌɓɚɎɌəɔɫ ɍɧɗɌ əɑɚɐəɚɜɚɐəɚɕ, ɝ ɝɑɜɚɓəɧɘ ɝɚ-

ɐɑɜɒɔɘɧɘ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ, 

ɎɖɗɪɣɌɪɥɌɫ Ɍɖɟɝɞɔɣɑɝɖɔ ɍɚɗɑɑ ɛɗɚɞəɧɑ Ɏɖɗɪ-

ɣɑəɔɫ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ (ɟ 18 ɍɚɗɨəɧɡ) 

ɟɐɌɗɚɝɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɛɔɜɌɗɑɎɔɐəɧɕ ɡɚɐ 

ɐɌəəɧɡ Ɏɖɗɪɣɑəɔɕ, ɣɞɚ ɛɚɓɎɚɗɫɗɚ ɩɡɚɏɜɌɠɔɣɑ-

ɝɖɔ ɓɌɛɚɐɚɓɜɔɞɨ əɌɗɔɣɔɑ ɛɌɜɌɓɔɞɌ Ɏ ɛɚɗɚɝɞɔ 

ɖɔɝɞɧ (ɜɔɝ. 2).  

Ȯ ɜɑɒɔɘɑ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜ-

ɞɔɜɚɎɌəɔɫ ɎɧɫɎɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɟɝɔɗɑəɔɫ ɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ Ɏɚɖɜɟɏ ɚɣɌɏɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɚ-

ɎɌɗɚ ɚ əɌɗɔɣɔɔ ɛɑɜɔɠɚɖɌɗɨəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝɌɘɚ çɚɍɜɌɓɚɎɌəɔɑè 

ɚɖɌɓɌɗɚɝɨ ɩɡɚɏɜɌɠɔɣɑɝɖɔ ɌɎɌɝɖɟɗɫɜəɧɘ. Ƚɟɥɑ-

ɝɞɎɑəəɧɡ ɜɌɓɗɔɣɔɕ ɖɜɚɎɚɞɚɖɌ Ɏ ɘɌɏɔɝɞɜɌɗɨəɧɡ 

ɝɚɝɟɐɌɡ ɏɗɌɓɌ ɛɚɜɌɒɑəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚəɧ 

əɑ ɎɧɫɎɗɑəɚ.  

ȼɑɓɟɗɨɞɌɞɧ ȶȾ ɚɜɍɔɞ ɛɚɓɎɚɗɫɗɔ ɎɧɫɎɗɫɞɨ 

ɚɍɦɑɘəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ əɑɣɑɞɖɔɘɔ ɖɚəɞɟɜɌɘɔ, 

ɚɖɜɟɏɗɚɕ ɔɗɔ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ, ɔɘɑɪɥɔɑ əɑɚɐ-

əɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ (ɜɔɝ. 3). ȺɐəɌɖɚ ɚɛɜɑɐɑ-

ɗɫɞɨ ɖɔɝɞɚɓəɧɕ ɡɌɜɌɖɞɑɜ ɛɜɚɢɑɝɝɌ ɛɚ ɐɌəəɧɘ 

ȶȾ ɚɖɌɓɧɎɌɗɚɝɨ əɑ ɎɝɑɏɐɌ Ɏɚɓɘɚɒəɧɘ. 

Ȼɜɔ ɎəɟɞɜɔɏɗɌɓəɚɘ ɢɔɝɞɔɢɑɜɖɚɓɑ ɖɗɔəɔ-

ɣɑɝɖɔ ɚɛɜɑɐɑɗɫɗɔ ɝɑɜɚɎɌɞɧɕ ɛɜɚɘɔəɔɜɟɪɥɔɕ 

ɚɣɌɏ ɛɚɐ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɕ ɝɑɜɚɓəɚɕ ɚɞɝɗɚɕɖɚɕ 

ɝɑɞɣɌɞɖɔ. ȺɠɞɌɗɨɘɚɝɖɚɛɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ əɑ 

ɍɧɗɌ ɟɍɑɐɔɞɑɗɨəɚɕ, ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ 

ɞɜɑɍɚɎɌɗ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɝ ɎəɟɞɜɔɏɗɌɓəɚɕ 

ɚɛɟɡɚɗɨɪ. ɉɡɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɚɖɌɓɌɗɌɝɨ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚɕ ɔ ɛɚɓɎɚɗɔɗɌ ɎɧɫɎɔɞɨ 

ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ ɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɗɚɖɌɗɔɓɟɪɥɑɑɝɫ Ɏ ɢɑəɞɜɌɗɨ-

əɧɡ ɚɞɐɑɗɌɡ ɏɗɌɓəɚɏɚ ɐəɌ ɔ ɠɔɖɝɔɜɚɎɌəəɚɑ ɖ 

əɌɜɟɒəɧɘ ɝɗɚɫɘ ɝɑɞɣɌɞɖɔ, ɎɧɓɧɎɌɫ ɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɟɪ ɚɞɝɗɚɕɖɟ (ɜɔɝ. 4). 

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɩɡɔəɚɖɚɖɖɚɓɌ ɚɜɍɔ-

ɞɧ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɔɘɑɑɞ ɞɔɛɔɣəɧɡ ɛɜɔɓəɌ-

ɖɚɎ. ȾɌɖɔɑ ɝɔɘɛɞɚɘɧ, ɖɌɖ ɍɚɗɨ, ɣɟɎɝɞɎɚ əɌɛɜɫ-

ɒɑəɔɫ Ɏ ɚɜɍɔɞɑ ɐɚ ɛɚɫɎɗɑəɔɫ ɩɖɓɚɠɞɌɗɨɘɌ, əɌ 

ɖɚɞɚɜɧɑ ɔɘɑɪɞɝɫ ɝɝɧɗɖɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ, ɝ əɌɤɑɕ 

ɞɚɣɖɔ ɓɜɑəɔɫ, əɑɐɚɝɞɚɎɑɜəɧ. Ȱɗɔɞɑɗɨəɚɑ ɝɟɥɑ-

ɝɞɎɚɎɌəɔɑ ɩɖɓɚɠɞɌɗɨɘɌ ɟ əɌɤɔɡ ɍɚɗɨəɧɡ ɛɚɐ-

ɞɎɑɜɒɐɌɑɞ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚ ɞɚɘ, ɣɞɚ ɛɌɜɌɓɔ-

ɞɌɜəɌɫ ɖɔɝɞɌ Ɏ ɚɜɍɔɞɑ Ɏ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ 

ɛɑɜɔɚɐɌ ɘɚɒɑɞ ɝɟɥɑɝɞɎɚɎɌɞɨ ɍɑɝɝɔɘɛɞɚɘəɚ, ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɛɚɝɞɑɛɑəəɚ ɟɎɑɗɔɣɔɎɌɪɥɑɏɚɝɫ 

ɩɖɓɚɠɞɌɗɨɘɌ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ɔ ɐɌə-

əɧɑ ȶȾ ɚɖɌɓɌɗɔɝɨ əɑɝɛɑɢɔɠɔɣəɧ ɔ ɛɚɓɎɚɗɫɗɔ 

ɎɧɫɎɔɞɨ ɚɍɦɑɘəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɖɔɝɞɚɓəɚɏɚ ɡɌ-

ɜɌɖɞɑɜɌ ɝ ɣɑɞɖɚ ɎɧɜɌɒɑəəɚɕ ɛɗɚɞəɚɕ ɖɌɛɝɟɗɚɕ.  

ȹɚɜɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɖɗɔəɔɣɑɝɖɚɏɚ 

ɌəɌɗɔɓɌ ɖɜɚɎɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɖɚɗɔɣɑɝɞɎɚ ɩɚɓɔ-

əɚɠɔɗɚɎ ɛɜɔ ɐɔɜɚɠɔɗɫɜɔɚɓɑ, ɛɚɐɞɎɑɜɐɔɗɔ ɚɞ-

ɝɟɞɝɞɎɔɑ ɚɍɥɑɕ ɞɚɖɝɔɖɚ-Ɍɗɗɑɜɏɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ 

ɛɜɔ ɐɌəəɚɘ ɛɌɜɌɓɔɞɌɜəɚɘ ɛɚɜɌɒɑəɔɔ. Ⱦɚɗɨɖɚ ɟ 

ɍɚɗɨəɚɏɚ ɝ ɩɡɔəɚɖɚɖɖɚɓɚɘ ɚɜɍɔɞɧ ɚɞɘɑɣɑəɌ ɗɑɏ-

ɖɌɫ ɩɚɓɔəɚɠɔɗɔɫ. 

ȷɑɣɑəɔɑ ɛɌɜɌɓɔɞɌɜəɧɡ  ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɌ  

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

 

ȼɔɝ. 3. 

ȼɔɝ. 1. ɀɚɞɚɏɜɌɠɔɫ. Ȯəɑɤəɔɕ 

Ɏɔɐ ɍɚɗɨəɚɏɚ ɝ ɛɌɜɌɓɔɞɌɜəɧɘ 

ɛɚɜɌɒɑəɔɑɘ ɛɑɜɑɐəɔɡ ɚɞɐɑ-

ɗɚɎ ɚɜɍɔɞɧ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɞɑɖ ɔ ɏɔɛɑɜɑ-

ɘɔɫ ɖɚɒɔ ɎɑɖɌ, ɣɌɝɞɔɣəɧɕ 

ɛɞɚɓ ɎɑɖɌ. 

ȼɔɝ. 2. ȿȳȴ. ɉɡɚɏɜɌɠɔɣɑɝɖɌɫ 

ɖɌɜɞɔəɌ ɛɌɜɌɓɔɞɌɜəɚɕ ɖɔɝɞɧ 

ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɚɜɍɔɞɧ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɑɑ ɛɗɚɞəɌɫ 

(ɠɔɍɜɚɓəɌɫ) ɖɌɛɝɟɗɌ ɚɍɜɌɓɚɎɌ-

əɔɫ. Ȯ ɞɚɗɥɑ ɚɍɜɌɓɚɎɌəɔɫ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ ɝɛɔɜɌɗɑɎɔɐəɚ 

ɝɖɜɟɣɑəəɧɕ ɏɑɗɨɘɔəɞ (ɐɔɜɚɠɔ-

ɗɫɜɔɫ). 

ȼɔɝ. 3.   ȸȽȶȾ. 

ȭɚɗɨəɚɕ ɝ ɛɌɜɌɓɔɞɌɜəɚɕ ɖɔ-

ɝɞɚɕ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɚɜɍɔ-

ɞɧ ɝɛɜɌɎɌ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ 

ɘɫɏɖɚɞɖɌəɚɑ ɚɍɦɑɘəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɚɎɌɗɨəɚɕ ɠɚɜɘɧ. 
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ɓɜɑəɔɫ ɞɚɗɨɖɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ. Ȯ ɡɚɐɑ ɚɛɑɜɌɞɔɎ-

əɚɏɚ ɗɑɣɑəɔɫ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ ɎɧɫɎɗɫɗɔ ɚɍɦɑɘəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ ɛɗɚɞəɚ-ɩɗɌɝɞɔɣəɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, 

ɔəɞɔɘəɚ ɝɛɌɫəəɚɑ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ (ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɎəɟɞɜɔɏɗɌɓəɚɏɚ ɢɔɝɞɔɢɑɜɖɚɓɌ) ɝ 

ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɗɚɞəɚɕ ɠɔɍɜɚɓəɚɕ ɖɌɛɝɟɗɧ 

Ɏɚɖɜɟɏ ɛɌɜɌɓɔɞɌɜəɚɕ ɖɔɝɞɧ. ȴɓɘɑəɑəəɧɑ ɞɖɌ-

əɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɔɝɝɑɖɌɗɔɝɨ ɑɐɔəɧɘ ɍɗɚɖɚɘ ɔ 

əɌɛɜɌɎɗɫɗɔɝɨ əɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

(ɜɔɝ. 5). Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɟɐɌɎɌɗɚɝɨ ɔɓɎɗɑɖɌɞɨ ɔɓ 

ɚɜɍɔɞɌɗɨəɚɕ ɛɚɗɚɝɞɔ ɒɔɎɚɏɚ ɣɑɜɎɫ (ɜɔɝ. 6). Ȼɜɔ 

ɔɝɝɑɣɑəɔɔ əɌɜɟɒəɚɕ (ɖɟɞɔɖɟɗɫɜəɚɕ) ɖɌɛɝɟɗɧ 

ɛɜɔ ɩɡɔəɚɖɚɖɖɚɓɑ ɚɍəɌɒɌɗɌɝɨ ɑɑ Ɏəɟɞɜɑəəɫɫ 

(ɏɑɜɘɔəɌɞɔɎəɌɫ) ɖɌɛɝɟɗɌ, ɖɚɞɚɜɌɫ ɔɘɑɗɌ ɡɌɜɌɖ-

ɞɑɜəɧɕ ɛɑɜɗɌɘɟɞɜɚɎɚ-ɍɗɑɝɞɫɥɔɕ ɢɎɑɞ.  

Ȼɚɝɗɑ Ɏɧɛɔɝɖɔ ɔɓ ɝɞɌɢɔɚəɌɜɌ ɍɚɗɨəɧɑ 

əɌɛɜɌɎɗɫɗɔɝɨ əɌ ɖɚəɝɟɗɨɞɌɢɔɪ Ɏ ɔəɝɞɔɞɟɞ ɛɌ-

ɜɌɓɔɞɚɗɚɏɔɔ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ ɛɚɜɌɒɑəɔɫ Ɏ ɐɜɟ-

ɏɔɡ ɚɜɏɌəɌɡ ɔ ɝɔɝɞɑɘɌɡ. ȼɑɢɔɐɔɎɚɎ ɛɌɜɌɓɔɞɌɜ-

əɚɏɚ ɛɚɜɌɒɑəɔɫ ɚɜɏɌəɌ ɓɜɑəɔɫ ɛɚɝɗɑ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɑ ɚɞɘɑɣɑəɚ əɔ Ɏ ɚɐəɚɘ ɔɓ ɝɗɟ-

ɣɌɑɎ.  

ȳɌɖɗɪɣɑəɔɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ȼɚɝɝɔɕ-

ɝɖɚɕ ɀɑɐɑɜɌɢɔɔ əɌɔɍɚɗɑɑ ɣɌɝɞɚ əɌɍɗɪɐɌɪɞɝɫ 

ɐɔɜɚɠɔɗɫɜɔɚɓəɧɑ ɛɌɜɌɓɔɞɌɜəɧɑ ɛɚɜɌɒɑəɔɫ 

ɚɜɏɌəɌ ɓɜɑəɔɫ. ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɛɌɜɌɓɔ-

ɞɌɜəɧɡ ɖɔɝɞ əɑɝɛɑɢɔɠɔɣəɌ ɔ ɞɜɑɍɟɑɞ Ɏɖɗɪɣɑ-

əɔɫ Ɏ ɝɡɑɘɟ ɚɍɝɗɑɐɚɎɌəɔɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɢɑɗɨɪ ɔɝɖɗɪɣɑəɔɫ ɜɌɓ-

ɗɔɣəɧɡ ɚɛɟɡɚɗɑɎɧɡ ɔ ɛɝɑɎɐɚɚɛɟɡɚɗɑɎɧɡ ɛɚɜɌ-

ɒɑəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ. ȷɑɣɑəɔɑ ɛɌɜɌɓɔɞɌɜəɧɡ 

ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɌ ɓɜɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɑ, ɖɚɞɚ-

ɜɚɑ ɛɜɔ ɌɐɑɖɎɌɞəɚɘ ɛɜɚɎɑɐɑəɔɔ ɛɚɓɎɚɗɫɑɞ ɐɚ-

ɍɔɞɨɝɫ ɡɚɜɚɤɔɡ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɔɝɡɚɐɚɎ ɝ ɍɗɌ-

ɏɚɛɜɔɫɞəɧɘ ɛɜɚɏəɚɓɚɘ.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 4. 

 

ȼɔɝ. 5. 

 

ȼɔɝ. 6. 

ȼɔɝ. 4.    ȿȳȴ, Ȯ-ɜɑɒɔɘ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ 

ɍɚɗɨəɚɏɚ ɝ ɎəɟɞɜɔɏɗɌɓəɧɘ 

ɢɔɝɞɔɢɑɜɖɚɓɚɘ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɌɫ ɚɞɝɗɚɕɖɌ ɝɑɞɣɌɞɖɔ, 

ɖ ɖɚɞɚɜɚɕ ɠɔɖɝɔɜɚɎɌəɌ 

ɛɌɜɌɓɔɞɌɜəɌɫ ɖɔɝɞɌ. 

ȼɔɝ. 5. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɠɚɞɚ-

ɏɜɌɠɔɫ. 

ȿɐɌɗɑəɔɑ ɐɔɜɚɠɔɗɫɜɔɔ ɔɓ ɚɜɍɔ-

ɞɌɗɨəɚɕ ɛɚɗɚɝɞɔ (ɛɌɜɌɓɔɞ Ɏ Ɏɔɐɑ 

ɍɑɗɑɝɚɎɌɞɚɕ çɛɜɚɎɚɗɚɖɔè). 

 

ȼɔɝ. 6. ȸɌɖɜɚɛɜɑɛɌɜɌɞ. 

ȿɐɌɗɑəəɌɫ ɛɌɜɌɓɔɞɌɜəɌɫ ɖɔɝɞɌ ɝ 

ɐɔɜɚɠɔɗɫɜɔɑɕ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɛɜɑɐɑɗɑəɔɑ ɝɜɚɖɚɎ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑ-

ɗɪɝɞɑɕ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɢɔɝɞɚɞɚɘɔɔ əɌ ɚɝəɚɎɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ. ȴɓɟɣɑəɔɑ Ɏɗɔɫəɔɫ ɠɌɖɞɚɜɚɎ ɎɚɓɜɌɝɞɌ, ɗɚɖɌɗɔɓɌɢɔɔ ɖɔɝɞɧ, ɛɌɞɚɘɚɜ-

ɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɖɔɝɞɧ ɔ ɘɑɞɚɐɔɖɔ ɢɔɝɞɚɞɚɘɔɔ əɌ ɝɜɚɖɌɡ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɚɝəɚɎɑ ɜɌɍɚɞɧ ð ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ 

63 ɍɚɗɨəɧɡ ɝ 65 ɖɔɝɞɌɘɔ ɣɑɗɪɝɞɑɕ: 37 ɜɌɐɔɖɟɗɫɜəɧɡ  ɖɔɝɞ (57%), 24 ɓɟɍɚɝɚɐɑɜɒɌɥɔɑ 

ɖɔɝɞɧ (37%), 4 ɖɑɜɌɞɚɖɔɝɞɧ (6%). ȶɔɝɞɧ ɎɝɞɜɑɣɌɗɔɝɨ ɣɌɥɑ ɟ ɘɟɒɣɔə (n=42; 65%), ɟ 

ɛɌɢɔɑəɞɚɎ ɝɜɑɐəɑɏɚ ɔ Ɏɓɜɚɝɗɚɏɚ ɎɚɓɜɌɝɞɚɎ (n=49; 75%), ɛɜɔɘɑɜəɚ ɚɐɔəɌɖɚɎɚ ð Ɏ ɚɍɗɌ-

ɝɞɔ Ɏɑɜɡəɑɕ (n=29; 45%) ɔ əɔɒəɑɕ (n=36; 55%) ɣɑɗɪɝɞɑɕ.  

ȹɌ ɩɞɌɛɑ ɐɔɌɏəɚɝɞɔɖɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ: ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ 

(n=65; 32%), ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (n=31; 15%), ɚɍɓɚɜəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ 

(n=14; 7%), ɎəɟɞɜɔɜɚɞɚɎɟɪ ɖɚəɞɌɖɞəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ (n=12; 6%), Ɍ ɞɌɖɒɑ ɩɗɑɖɞɜɚ-

ɚɐɚəɞɚɐɔɌɏəɚɝɞɔɖɟ ɓɟɍɚɎ (n=18; 9%) ɔ ɛɌɞɚɗɚɏɚɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ (n=65; 

32%). ȶɚəɞɜɚɗɨ əɌ ɩɞɌɛɑ ɜɑɌɍɔɗɔɞɌɢɔɔ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɚɝɘɚɞɜɌ, ɜɑɏɑəɑɜɌ-

ɢɔɪ ð ɝ ɛɚɘɚɥɨɪ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ (n=149), ɚɝəɚɎəɧɘɔ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɗɔɝɨ 

ȺȻȾȯ (n=81; 50%) ɔ ȶȾ (n=65; 40%). ȻɜɔɘɑɜəɌɫ ɛɑɜɔɚɐɔɣəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎɔ-

ɗɌ 6 ɘɑɝɫɢɑɎ, ɏɗɟɍɔəɌ ɔɝɝɗɑɐɚɎɌəɔɕ ð ɐɚ 5 ɗɑɞ. Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ 

Ɏɔɐɑ ɢɔɝɞɚɞɚɘɔɔ. Ƚ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ Ɏɚɓɘɚɒəɧɡ ɠɌɖɞɚɜɚɎ, Ɏɗɔɫɪɥɔɡ əɌ ɝɖɚɜɚɝɞɨ ɔ 

ɖɌɣɑɝɞɎɚ ɜɑɏɑəɑɜɌɢɔɔ, Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ: ɛɚ ɎɚɓɜɌɝɞəɚɘɟ ɛɜɔ-

ɓəɌɖɟ (ɪəɚɤɑɝɖɔɕ ɎɚɓɜɌɝɞ, Ɏɓɜɚɝɗɧɕ ɎɚɓɜɌɝɞ, ɝɜɑɐəɔɕ ɔ ɛɚɒɔɗɚɕ ɎɚɓɜɌɝɞ), ɛɚ ɛɌɞɚ-

ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘɟ ɛɜɔɓəɌɖɟ (ɜɌɐɔɖɟɗɫɜəɧɑ ɖɔɝɞɧ, ɓɟɍɚɝɚɐɑɜɒɌɥɔɑ ɖɔɝɞɧ, ɖɑɜɌɞɚɖɔ-

ɝɞɧ), ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ (Ɏɑɜɡəɫɫ ɣɑɗɪɝɞɨ, əɔɒəɫɫ ɣɑɗɪɝɞɨ), ɛɚ ɘɑɞɚɐɔɖɑ ɢɔɝɞɚɞɚɘɔɔ 

(əɑɍəɌɫ, ɎɑɝɞɔɍɟɗɫɜəɌɫ, ɢɔɝɞɚɞɚɘɔɫ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. Ȼɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɑɜɎɔɣəɚɏɚ ɜɑɏɑəɑɜɌɞɌ əɌ 

ɘɚɘɑəɞ ɎɔɓɟɌɗɨəɚɕ ɗɔɖɎɔɐɌɢɔɔ ɛɚɗɚɝɞɔ ɖɔɝɞɧ (çɖɗɔəɔɣɑɝɖɚɑ ɎɧɓɐɚɜɚɎɗɑəɔɑè) ɓɌɎɑɜ-

ɤɔɗɝɫ ɔɗɔ ɍɧɗ ɍɗɔɓɚɖ ɖ ɩɞɚɘɟ (2/3 ɚɍɦɬɘɌ ɛɚɗɚɝɞɔ) ɞɚɗɨɖɚ Ɏ 58%  ɝɗɟɣɌɑɎ. ȹɌɣɌɗɨəɧɑ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ Ɍɜɡɔɞɑɖɞɚəɔɖɔ Ɏ ɛɑɜɎɔɣəɚɘ ɜɑɏɑəɑɜɌɞɑ 

Ɏ ɐɌəəɧɑ ɝɜɚɖɔ (å 6ð7 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ) əɌɣɔəɌɗɔ ɚɛɜɑɐɑɗɫɞɨɝɫ, ɛɜɔɓəɌɖɔ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɘɛɌɖɞəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. 

ɀɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɎɔɣəɚɏɚ ɜɑɏɑəɑɜɌɞɌ ɓɌɎɑɜɤɌɗɚɝɨ Ɏ ɚɝəɚɎəɚɘ ɣɑɜɑɓ 2 ɏɚɐɌ ɛɚɝɗɑ ɢɔ-

ɝɞɚɞɚɘɔɔ. ȻɚɫɎɗɑəɔɑ Ɏ ɠɚɜɘɔɜɟɑɘɚɘ ɜɑɏɑəɑɜɌɞɑ ɞɔɛɔɣəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ ɍɧɗɚ ɚɣɑ-

Ɏɔɐəɚ ɟɒɑ Ɏ 63% ɝɗɟɣɌɑɎ. ȹɌɜɫɐɟ ɝ ɩɞɔɘ Ɏɞɚɜɚɕ ɛɜɔɓəɌɖ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ Ɏɔɐɑ 

ɝɠɚɜɘɔɜɚɎɌəəɧɡ Ɏ ɚɍɗɌɝɞɔ ɢɔɝɞɚɝɞɚɘɧ ɔ ɜɑɓɚɜɍɔɜɚɎɌəəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ 

ɖɚɜɞɔɖɌɗɨəɚɕ ɖɚɝɞɔ ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ Ɏɝɬ ɑɥɬ ɚɞɝɟɞɝɞɎɚɎɌɗ. ɀɚɜɘɔɜɚɎɌəɔɑ 

ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ Ɏ ɚɝəɚɎəɚɘ ɓɌɎɑɜɤɌɗɚɝɨ ɖ 3-ɘ ɏɚɐɌɘ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ. ɀɚɜ-

ɘɔɜɚɎɌəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ ɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɍɚ-

ɗɑɑ ɘɑɐɗɑəəɟɪ ɐɔəɌɘɔɖɟ. 

ȳɌɖɗɪɣɑəɔɑ. Ȼɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɫ ɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɜɑɏɑəɑɜɌɞɌ ɓɌɎɑɜ-

ɤɌɗɝɫ ɛɚɗəɚɝɞɨɪ ɛɜɔɘɑɜəɚ ɣɑɜɑɓ 5 ɗɑɞ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ. Ȼɚ ɐɌəəɧɘ ɖɗɔəɔɖɚ-

ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɟɝɞɌəɚɎɗɑəɌ ɝɡɚɐəɌɫ ɐɔəɌɘɔɖɌ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ 

Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɗɔɣəɧɡ ɠɌɖɞɚɜɚɎ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɔɝɞɌ ɣɑɗɪɝɞɔ, ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɢɔɝɞɚɞɚɘɔɫ. 
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THE ROLE OF RADIOLOGICAL METHODS IN THE EVALUATION OF BONE TISSUE 

REGENERATION AFTER CYSTOTOMY IN PATIENTS WITH LARGE  

CYSTS OF THE JAWS 

 

Goduno va I.V. 1, Shchipskiy A.V. 1, Serova N. S.2 
 

urpose.  Assessment of duration of the jawõs bone tissue recovery after cystotomy 

based on radiological methods of examination. Analysis of age influence, cyst l o-

calization, pathological cyst type and techniques of cystotomy on the timing of 

bone tissue recovery is presented.  

Materials and methods . Assessment of the treatment results and rehabilitation of 

63 p atients with 65 cysts of the jaws: 37 radicular cysts (57%), 24 odontogenic cyst (37%), 

4 keratocyst (6%) . Cysts were found more frequently in men (n=42; 65%), in patients of 

mi ddle and adult ages (n=49; 75%), the distribution in the region of upper (n=29; 45%) and 

lower (n=36; 55%) jaws is equal.   

Radiation methods were used at the stage of diagnosis: ortho pantomography 

(OPTG) (n=65; 32%), computed tomography (n=31; 15%), radiography (n=14; 7%), intraoral 

contact radiography (n=12; 6%) and electroodontodiagnosis of the teeth (n=18; 9%) and 

patholog ical studies (n=65; 32%). Control study at the stage of rehab ilitation was carried 

out using the physical examination, regeneration ð with the help of radiological methods 

(n=149), the main of which were OPTG (n=81; 50%) and CT (n=65; 40%). The approximate 

frequency of studies was 6 months, the depth of research ð up to 5 years. Surgical trea t-

ment was co nducted in the form of cystotomy. With the aim of identifying possible factors 

affecting the speed and quality of recovery, all patients were divided into groups based on 

age (adolescence, adulthood, middle and old ag e), pathological sign (radicular cyst, odont o-

genic cyst, keratocyst), localization (upper jaw, lower jaw), method of cystotomy (palatal, 

vestibular, cystotomy in the lower jaw).  

Results.  The process of formation of the primary regenerate at the time of vi sual 

liquid ation of cyst cavity ("clinical recovery") has been completed or was close to it (2/3 of 

the cavity volume) only in 58% of cases. Primary radiographic signs of architectonics r e-

covery in primary regenerate started to determine in these period (å 6-7 months after su r-

gery), signs of formation of compact bone plates were absent. The primary formation of the 

regenerate was completed through 2 years after cystotomy. The appearance of typical a r-

chitectonics in the formed regenerate was evident in 63% of cases. Along with this the se c-

ond sign of remodeling as formed in the region of cystostomy and resorbed anatomical 

structures of cortical bone were still absent. The formation of trabecu lar pattern was mos t-

ly completed in 3 years after cystotomy. The formation of cortical structures showed slower 

dynamics.  

Conclusion.  The process of formation and remodeling of the regenerate was fully 

completed in approximately 5 years after cystotomy. A ccording to clinical and radiological 

survey found similar dynamics of bone regeneration regardless of various factors.  
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ɔɝɞɧ ɣɑɗɪɝɞɑɕ ɝɚɝɞɌɎɗɫɪɞ Ɏɧɝɚɖɔɕ 

ɟɐɑɗɨəɧɕ Ɏɑɝ (ɚɞ 7% ɐɚ 12%) ɝɜɑɐɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ [1, 2]. Ȯ 

ɝɎɫɓɔ ɝ ɍɑɝɝɔɘɛɞɚɘəɧɘ ɞɑɣɑəɔɑɘ ɚəɔ ɘɚɏɟɞ ɐɚ-

ɝɞɔɏɌɞɨ ɓəɌɣɔɞɑɗɨəɧɡ ɜɌɓɘɑɜɚɎ [2 - 4]. ȺɝəɚɎ-

əɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ ɖɔɝɞ, ɛɜɑɐɗɚɒɑəəɧɑ 

Partsch ɑɥɑ Ɏ 1882 ɏɚɐɟ (Partsch I ɔ Partsch II), 

ɛɜɔɘɑəɫɪɞɝɫ ɔ ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɖɚɗɔɣɑɝɞɎɚ ɜɑɢɔɐɔɎɚɎ ɚɝɞɌɬɞɝɫ əɌ Ɏɧɝɚ-

ɖɚɘ ɟɜɚɎəɑ - ɚɞ 7% ɐɚ 18% [4, 5]. Ȼɜɔɘɑəɑəɔɑ 

ɢɔɝɞɩɖɞɚɘɔɔ ɚɏɜɌəɔɣɑəɚ ɜɌɓɘɑɜɌɘɔ ɖɔɝɞɧ ɔ 

ɜɔɝɖɚɘ ɚɝɗɚɒəɑəɔɕ ɛɜɔ ɟɐɌɗɑəɔɔ ɑɬ ɚɍɚɗɚɣɖɔ 

[6, 7]. Ȱɑɖɚɘɛɜɑɝɝɔɫ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ ɝɛɚɝɚɍ-

ɝɞɎɟɑɞ Ɍɛɛɚɓɔɢɔɚəəɚɘɟ ɜɚɝɞɟ ɖɚɝɞɔ. ɉɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ ɐɔɝɖɟɞɔɜɟɑɞɝɫ. Ⱦɑɘ 

əɑ ɘɑəɑɑ, əɌ ɚɝəɚɎɌəɔɔ ɜɌɍɚɞ ɜɫɐɌ ɌɎɞɚɜɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɝɚɍɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɘɚɒəɚ 

ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚɍ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɢɔɝɞɚɞɚɘɔɔ 

ɖɌɖ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɏɚ ɘɑɞɚɐɌ ɗɑɣɑəɔɫ ɖɔɝɞ ɣɑ-

ɗɪɝɞɑɕ, ɖɚɞɚɜɌɫ ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ ɗɟ-

ɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ [8 - 11]. Ƚɖɚɜɚɝɞɨ 

ɔ ɔəɞɑəɝɔɎəɚɝɞɨ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɛɚɝɜɑɐɝɞɎɚɘ Ɍɛɛɚɓɔɢɔɚəəɚɏɚ ɜɚɝɞɌ ɘɚɒɑɞ ɜɌɓ-

ɗɔɣɌɞɨɝɫ Ɏ ɜɌɓəɧɑ ɛɑɜɔɚɐɧ [12, 13]. Ȼɚ ɐɌəəɧɘ 

ȶɌɢ Ȭ.ȯ. (1966) ɛɜɚɢɑɝɝ ɎɚɝɝɞɌəɚɎɗɑəɔɫ əɌɔɍɚ-

ɗɑɑ ɌɖɞɔɎəɚ ɛɜɚɞɑɖɌɑɞ Ɏ ɛɑɜɎɧɕ ɘɑɝɫɢ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ. Ƚɖɚɜɚɝɞɨ ɜɑɏɑəɑɜɌɢɔɔ ɝɚɡɜɌəɫɗɌɝɨ Ɏ 

ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟɪɥɔɡ 6 ɘɑɝɫɢɑɎ, Ɍ ɓɌɞɑɘ ɛɚɝɞɑ-

ɛɑəəɚ ɝəɔɒɌɑɞɝɫ. ȬɎɞɚɜ ɛɜɔɤɑɗ ɖ ɎɧɎɚɐɟ ɚ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɝɜɚɖɌ ɜɑɏɑəɑɜɌɢɔɔ ɚɞ ɜɌɓɘɑɜɚɎ ɖɔ-

ɝɞɧ, əɌɍɗɪɐɌɫ əɑɓɌɎɑɜɤɑəəɟɪ ɜɑɏɑəɑɜɌɢɔɪ Ɏ 

ɚɍɗɌɝɞɔ ɚɍɤɔɜəɧɡ ɖɔɝɞ ɐɌɒɑ ɣɑɜɑɓ 3 ɏɚɐɌ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ. Ⱥə ɟɖɌɓɧɎɌɗ, ɣɞɚ ɖ əɌɜɟɤɑəɔɪ ɜɑɏɑ-

əɑɜɌɢɔɔ, Ɏɚɓɘɚɒəɚ, ɘɚɏɗɚ ɛɜɔɎɑɝɞɔ ɔəɠɔɢɔɜɚ-

ɎɌəɔɑ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. Ȯ ɐɌɗɨəɑɕɤɑɘ, Ɏ 

ɜɌɍɚɞɑ Y.-F. Zhao, B. Liu (2011), ɚɍɚɓəɌɣɑəəɌɫ 

ɐɔəɌɘɔɖɌ ɜɑɏɑəɑɜɌɢɔɔ ɛɚɗɟɣɔɗɌ ɛɚɐɞɎɑɜɒɐɑ-

əɔɑ ɔ ɘɌɞɑɘɌɞɔɣɑɝɖɚɑ ɚɍɚɝəɚɎɌəɔɑ [11].  Ȼɚ ɔɡ 

ɐɌəəɧɘ, ɛɚɝɗɑ ɘɌɜɝɟɛɔɌɗɔɓɌɢɔɔ ɟɘɑəɨɤɑəɔɑ 

ɖɔɝɞɧ Ɏ ɛɑɜɎɧɕ ɘɑɝɫɢ ɛɜɚɔɝɡɚɐɔɗɚ əɌ 19%, Ɏ 

3-ɕ ɘɑɝɫɢ ð əɌ 56%, ɣɑɜɑɓ ɛɚɗɏɚɐɌ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ ð  əɌ 80%. Ƚ ɩɞɔɘɔ ɛɌɜɌɘɑɞɜɌɘɔ ɖɚɜɜɑɗɔ-

ɜɚɎɌɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ ɟɎɑɗɔɣɑəɔɫ ɛɗɚɞəɚɝɞɔ ɜɑ-

ɏɑəɑɜɌɞɌ Ɏ ɚɝɞɌɞɚɣəɚɕ ɛɚɗɚɝɞɔ: əɌ 22% Ɏ 1-ɕ 

ɘɑɝɫɢ, əɌ 46%  Ɏ 3-ɕ ɘɑɝɫɢ, əɌ 65% ɣɑɜɑɓ 6 ɘɑ-

ɝɫɢɑɎ. ȺɐəɌɖɚ ɛɜɔɜɚɐɟ ɐɌəəɚɏɚ ɫɎɗɑəɔɫ ɔ Ɏɚɓ-

ɘɚɒəɚɝɞɨ Ɏɗɔɫəɔɫ əɌ ɝɖɚɜɚɝɞɨ ɜɑɏɑəɑɜɌɢɔɔ 

ɚɛɜɑɐɑɗɑəəɧɡ ɠɌɖɞɚɜɚɎ ɌɎɞɚɜɧ əɑ ɜɌɝɝɘɌɞɜɔ-

ɎɌɗɔ. 

ɂɑɗɨ ɔ ɓɌɐɌɣɔ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɛɜɑɐɑɗɑəɔɑ ɝɜɚɖɚɎ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɣɑɗɪɝɞɑɕ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɢɔɝɞɚɞɚ-

ɘɔɔ Ɏ Ɏɔɐɑ ɓɌɛɚɗəɑəɔɫ ɛɚɗɚɝɞɔ ɛɑɜɎɔɣəɧɘ ɜɑ-

ɏɑəɑɜɌɞɚɘ ɔ ɛɚɫɎɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ. ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ 

ɜɑɏɑəɑɜɌɞɌ, ɎɖɗɪɣɌɪɥɌɫ ɚɢɑəɖɟ Ɍɜɡɔɞɑɖɞɚəɔ-

ɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɛɑɜɎɔɣəɚɘ ɜɑɏɑəɑɜɌɞɑ ɔ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɖɚɘɛɌɖɞəɚɕ ɖɚɝɞɔ  ɝ ɛɚɘɚɥɨɪ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɑəɔɑ Ɏɗɔɫ-

əɔɫ ɠɌɖɞɚɜɚɎ ɎɚɓɜɌɝɞɌ, ɗɚɖɌɗɔɓɌɢɔɔ ɖɔɝɞɧ, 

ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɖɔɝɞɧ ɔ ɘɑɞɚɐɔɖɔ 

ɢɔɝɞɚɞɚɘɔɔ əɌ ɝɜɚɖɔ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȺɝəɚɎɟ ɜɌɍɚɞɧ ɝɚɝɞɌɎɔɗɔ ɜɑɓɟɗɨɞɌɞɧ ɗɑ-

ɣɑəɔɫ ɔ ɜɑɌɍɔɗɔɞɌɢɔɔ 63 ɍɚɗɨəɧɡ ɝ 65 ɖɔɝɞɌɘɔ 

ɣɑɗɪɝɞɑɕ: 37 ɜɌɐɔɖɟɗɫɜəɧɡ  ɖɔɝɞ (57%), 24 ɓɟ-

ɍɚɝɚɐɑɜɒɌɥɔɑ ɖɔɝɞɧ (37%), 4 ɖɑɜɌɞɚɖɔɝɞɧ 

(6%). ȶɔɝɞɧ ɎɝɞɜɑɣɌɗɔɝɨ ɣɌɥɑ ɟ ɘɟɒɣɔə (n=42; 

65%), ɟ ɛɌɢɔɑəɞɚɎ ɝɜɑɐəɑɏɚ ɔ Ɏɓɜɚɝɗɚɏɚ ɎɚɓɜɌɝ-

ɞɚɎ (n=49; 75%), ɛɜɔɘɑɜəɚ ɚɐɔəɌɖɚɎɚ ð Ɏ ɚɍɗɌ-

ɝɞɔ Ɏɑɜɡəɑɕ (n=29; 45%) ɔ əɔɒəɑɕ (n=36; 55%) 

ɣɑɗɪɝɞɑɕ. Ⱥɍɤɔɜəɧɑ ɖɔɝɞɧ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ 

ɜɑɓɚɜɍɢɔɑɕ ɝɚɛɜɑɐɑɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ, ɣɞɚ ɔɝɖɗɪɣɔɗɚ ɛɜɔɘɑəɑəɔɑ ɢɔɝɞɩɖɞɚ-

ɘɔɔ.  

ȰɔɌɏəɚɝɞɔɖɟ ɔ ɛɗɌəɔɜɚɎɌəɔɑ ɗɑɣɑəɔɫ 

ɛɜɚɎɑɗɔ ɝ ɛɚɘɚɥɨɪ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɎɑɜɔɠɔɖɌɢɔɪ ɖɔɝɞ ð ɝ ɛɚɘɚɥɨɪ ɛɌɞɚɗɚ-

ɏɚɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɘɌɞɑɜɔɌɗɌ (n=205). Ȱɗɫ ɩɞɚɏɚ ɔɝɛɚɗɨɓɚɎɌɗɔ 

ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ: ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ (n=65; 

32%), ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɟɪ ɔ ɖɚəɟɝəɚ-ɗɟɣɑɎɟɪ ȶȾ) (n=31; 15%), 

ɚɍɓɚɜəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ (n=14; 7%), Ɏəɟɞɜɔ-

ɜɚɞɚɎɟɪ ɖɚəɞɌɖɞəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ (n=12; 

6%), Ɍ ɞɌɖɒɑ ɩɗɑɖɞɜɚɚɐɚəɞɚɐɔɌɏəɚɝɞɔɖɟ ɓɟɍɚɎ 

(n=18; 9%) ɔ ɛɌɞɚɗɚɏɚɏɔɝɞɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ (n=65; 32%). ȶɚəɞɜɚɗɨ əɌ ɩɞɌɛɑ ɜɑɌɍɔɗɔ-

ɞɌɢɔɔ ɚɝɟɥɑɝɞɎɗɫɗɔ ɝ ɛɚɘɚɥɨɪ ɚɝɘɚɞɜɌ, ɜɑɏɑ-

əɑɜɌɢɔɪ ð ɝ ɛɚɘɚɥɨɪ ɗɟɣɑɎɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 

(n=149), ɚɝəɚɎəɧɘɔ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɗɔɝɨ ȺȻȾȯ 

(n=81; 50%) ɔ ȶȾ (n=65; 40%). ȻɜɔɘɑɜəɌɫ ɛɑɜɔ-

ɚɐɔɣəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎɔɗɌ 6 ɘɑɝɫɢɑɎ, 

ɏɗɟɍɔəɌ ɔɝɝɗɑɐɚɎɌəɔɕ ð ɐɚ 5 ɗɑɞ.  

ȷɑɣɑəɔɑ ɖɔɝɞ ɛɜɚɎɑɗɔ ɝ ɛɚɘɚɥɨɪ ɢɔɝɞɚ-

ɞɚɘɔɔ ɝ ɟɣɬɞɚɘ ɜɑɓɚɜɍɢɔɔ ɣɑɗɪɝɞɑɕ ɔ ɝɚɛɜɑ-

ɐɑɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ. Ȯ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɩɞɚɏɚ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɢɔɝɞɚ-

ɝɞɚɘɟ Ɏ 10 ɝɗɟɣɌɫɡ (34%) ɝɠɚɜɘɔɜɚɎɌɗɔ Ɏ ɛɚ-

ɗɚɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɚɜɚəɌɓɌɗɨəɌɫ 

ɢɔɝɞɚɞɚɘɔɫ), Ɏ 10 ɝɗɟɣɌɫɡ (34%) ð Ɏ Ɏɑɝɞɔɍɟɗɫɜ-

əɟɪ ɝɞɚɜɚəɟ (ɎɑɝɞɔɍɟɗɫɜəɌɫ ɢɔɝɞɚɞɚɘɔɫ), Ɏ 9 

ɝɗɟɣɌɫɡ (31%) ð Ɏ əɬɍəɟɪ ɝɞɚɜɚəɟ (əɬɍəɌɫ ɢɔ-

ɝɞɚɞɚɘɔɫ). Ȯ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɚɚɍɥɑ-

əɔɑ Ɏ 29 ɝɗɟɣɌɫɡ (80%) ɝɠɚɜɘɔɜɚɎɌɗɔ Ɏ Ɏɑɝɞɔ-

ɍɟɗɫɜəɟɪ ɝɞɚɜɚəɟ, Ɏ 7 ɝɗɟɣɌɫɡ (20%) ð Ɏ ɝɞɚɜɚəɟ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ.  

Ƚ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ Ɏɚɓɘɚɒəɧɡ ɠɌɖɞɚɜɚɎ, 

Ɏɗɔɫɪɥɔɡ əɌ ɝɖɚɜɚɝɞɨ ɔ ɖɌɣɑɝɞɎɚ ɜɑɏɑəɑɜɌɢɔɔ, 

Ɏɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɏɜɟɛɛɧ: ɛɚ 

ɎɚɓɜɌɝɞəɚɘɟ ɛɜɔɓəɌɖɟ (ɪəɚɤɑɝɖɔɕ ɎɚɓɜɌɝɞ, 

Ɏɓɜɚɝɗɧɕ ɎɚɓɜɌɝɞ, ɝɜɑɐəɔɕ ɔ ɛɚɒɔɗɚɕ ɎɚɓɜɌɝɞ), 

ɛɚ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɘɟ ɛɜɔɓəɌɖɟ (ɜɌɐɔɖɟ-

ɗɫɜəɧɑ ɖɔɝɞɧ, ɓɟɍɚɝɚɐɑɜɒɌɥɔɑ ɖɔɝɞɧ, ɖɑɜɌɞɚ-

ɖɔɝɞɧ), ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ (Ɏɑɜɡəɫɫ ɣɑɗɪɝɞɨ, əɔɒ-

əɫɫ ɣɑɗɪɝɞɨ), ɛɚ ɘɑɞɚɐɔɖɑ ɢɔɝɞɚɞɚɘɔɔ (əɑɍəɌɫ, 

ɎɑɝɞɔɍɟɗɫɜəɌɫ, ɢɔɝɞɚɞɚɘɔɫ əɌ əɔɒəɑɕ ɣɑɗɪ-

ȶ 
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ɝɞɔ). 

Ȼɜɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐ ɎɌɜɔɌɢɔɚəəɚɕ ɝɞɌɞɔ-

ɝɞɔɖɔ. ȰɚɝɞɚɎɑɜəɚɝɞɨ ɎɧɎɚɐɚɎ ɔ ɓɌɖɗɪɣɑəɔɕ 

ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɩɖɝɛɑɜɞəɚɏɚ ɌəɌɗɔɓɌ ɔ 

ɝɜɌɎəɔɞɑɗɨəɧɡ ɝɞɌɞɔɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 

ɛɜɔɘɑəɑəɔɑɘ t ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ ɐɗɫ ɚɛɜɑ-

ɐɑɗɑəɔɫ ɟɜɚɎəɫ ɓəɌɣɔɘɚɝɞɔ ɚɞɗɔɣɔɕ ɘɑɒɐɟ 

ɐɎɟɘɫ ɏɜɟɛɛɌɘɔ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘ 

ɝɣɔɞɌɗɚɝɨ ɚɞɗɔɣɔɑ ɛɜɔ ɜ Ò 0,05.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑəɔɑ. 

ȻɑɜɎɔɣəɟɪ ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ ɜɑɏɑəɑɜɌɞɌ ɐɌɎɌ-

ɗɔ əɌ ɟɝɗɚɎəɚɘ ɩɞɌɛɑ çɖɗɔəɔɣɑɝɖɚɏɚ ɎɧɓɐɚɜɚɎ-

ɗɑəɔɫè, ɖɚɏɐɌ ɛɜɔ ɎɔɓɟɌɗɨəɚɘ ɚɝɘɚɞɜɑ ɛɚɗɚɝɞɨ 

ɖɔɝɞɧ ɛɑɜɑɝɞɌɎɌɗɌ ɚɛɜɑɐɑɗɫɞɨɝɫ. ȸɚɘɑəɞ ɠɔɖ-

ɝɌɢɔɔ "ɖɗɔəɔɣɑɝɖɚɏɚ ɎɧɓɐɚɜɚɎɗɑəɔɫ" ɫɎɗɫɑɞɝɫ 

ɚɣɑəɨ ɎɌɒəɧɘ, ɞɌɖ ɖɌɖ ɠɌɖɞ ɔɝɣɑɓəɚɎɑəɔɫ ɛɚ-

ɗɚɝɞɔ ɖɔɝɞɧ ɛɜɔ ɚɝɘɚɞɜɑ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚ-

ɎɌə Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏ ɖɌɣɑɝɞɎɑ ɚɝəɚ-

ɎɌəɔɫ ɐɗɫ ɛɜɑɖɜɌɥɑəɔɫ ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ. 

Ƚɜɚɖɔ əɌɝɞɟɛɗɑəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ Ɏɧɓɐɚ-

ɜɚɎɗɑəɔɫ (ɜɔɝ. 1) ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɓɌɎɔɝɑɗɔ ɚɞ 

ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɌ (ɣɑɜɑɓ å 7 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔ-

ɑəɞɚɎ Ɏɓɜɚɝɗɚɏɚ ɎɚɓɜɌɝɞɌ; ɣɑɜɑɓ å 6 ɘɑɝɫɢɑɎ ð ɟ 

ɛɌɢɔɑəɞɚɎ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ; ɣɑɜɑɓ å 7 ɘɑɝɫɢɑɎ 

ð ɟ ɛɌɢɔɑəɞɚɎ ɛɚɒɔɗɚɏɚ ɎɚɓɜɌɝɞɌ), ɗɚɖɌɗɔɓɌɢɔɔ 

(ɣɑɜɑɓ å 5 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɔɝɞɌɘɔ Ɏ 

ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ; ɣɑɜɑɓ å 7 ɘɑɝɫɢɑɎ ð ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɖɔɝɞɌɘɔ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ) ɔ ɛɌɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɞɔɛɌ ɖɔɝɞɧ (ɣɑɜɑɓ 

å 6 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɐɔɖɟɗɫɜəɧɘɔ 

ɖɔɝɞɌɘɔ; å 7 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔɑəɞɚɎ ɝ ɓɟɍɚɝɚ-

ɐɑɜɒɌɥɔɘɔ ɖɔɝɞɌɘɔ; ɣɑɜɑɓ å 6 ɘɑɝɫɢɑɎ ð ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɖɑɜɌɞɚɖɔɝɞɌɘɔ). ȴ ɞɚɗɨɖɚ ɟ ɛɌɢɔɑə-

ɞɚɎ ɛɚɝɗɑ əɬɍəɚɕ ɢɔɝɞɚɞɚɘɔɔ ɚəɚ əɌɝɞɟɛɌɗɚ 

ɜɌəɨɤɑ, ɣɑɜɑɓ å 4 ɘɑɝɫɢɌ, ɣɑɘ Ɏ ɐɜɟɏɔɡ ɏɜɟɛɛɌɡ 

(ɣɑɜɑɓ å 7 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ Ɏɑɝɞɔɍɟ-

ɗɫɜəɚɕ ɢɔɝɞɚɞɚɘɔɔ; ɣɑɜɑɓ å 7 ɘɑɝɫɢɑɎ ð ɟ ɛɌɢɔ-

ɑəɞɚɎ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ).  

Ȼɜɚɢɑɝɝ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɑɜɎɔɣəɚɏɚ ɜɑɏɑ-

əɑɜɌɞɌ əɌ ɘɚɘɑəɞ ɎɔɓɟɌɗɨəɚɕ ɗɔɖɎɔɐɌɢɔɔ ɛɚɗɚ-

ɝɞɔ ɖɔɝɞɧ ɓɌɎɑɜɤɔɗɝɫ ɔɗɔ ɍɧɗ ɍɗɔɓɚɖ ɖ ɩɞɚɘɟ 

(2/3 ɚɍɦɬɘɌ ɛɚɗɚɝɞɔ) ɞɚɗɨɖɚ Ɏ 58%  ɝɗɟɣɌɑɎ, ɞɚ-

ɏɐɌ ɖɌɖ Ɏ 42% ɝɗɟɣɌɑɎ ɛɚɗɚɝɞɨ ɖɔɝɞɧ əɌ ɘɚɘɑəɞ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɎɧɓɐɚɜɚɎɗɑəɔɫ ɞɚɗɨɖɚ əɌɣɌɗɌ ɓɌ-

ɛɚɗəɫɞɨɝɫ ɜɑɏɑəɑɜɌɞɚɘ (ɜɔɝ. 2). Ȼɜɚɢɑɝɝ ɜɑɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɖɚɝɞəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ Ɏ ɛɑɜ-

Ɏɔɣəɚɘ ɜɑɏɑəɑɜɌɞɑ Ɏ ɐɌəəɧɑ ɝɜɚɖɔ (å 6ð7 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ) ɞɚɗɨɖɚ əɌɣɔəɌɗɝɫ, ɛɜɔɓəɌ-

ɖɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɘɛɌɖɞəɚɕ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ 

ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ ɚɞɝɟɞɝɞɎɚɎɌɗɔ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑ-

əɔɫ "ɖɗɔəɔɣɑɝɖɚɑ ɎɧɓɐɚɜɚɎɗɑəɔɑ", ɛɜɔ ɖɚɞɚɜɚɘ 

ɖɔɝɞɌ ɔ ɢɔɝɞɚɝɞɚɘɌ Ɏɚ Ɏɜɑɘɫ ɚɝɘɚɞɜɌ ɛɑɜɑɝɞɌ-

ɎɌɗɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨɝɫ, əɑ ɝɚɎɛɌɐɌɗɚ ɝ ɓɌ-

  

ȼɔɝ. 1. . ȰɔɌɏɜɌɘɘɌ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɝɜɚɖɚɎ əɌɝɞɟɛɗɑəɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɎɧɓɐɚɜɚɎɗɑ-

əɔɫ (Ɏ ɐəɫɡ). 

Ȯɜɑɘɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ: 1ɍ) 

235,1Ñ83,7; 1Ɏ) 180,4Ñ84,3; 1ɏ) 219,8Ñ86,6; 1ɐ) 227,3Ñ42; 

2Ɍ) 200,2Ñ87,1; 2ɍ) 227,3Ñ90,9; 2Ɏ) 185,3Ñ49,7; 

3Ɍ)167,3Ñ65,5; 3ɍ)235,0Ñ87,5; 4Ɍ)112,0Ñ42,3; 4ɍ) 

206,9Ñ58,7; 4Ɏ) 235,0Ñ87,5. 

ȼɔɝ. 2. ȰɔɌɏɜɌɘɘɌ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɝɞɑ-

ɛɑəɔ ɓɌɛɚɗəɑəɔɫ ɛɚɗɚɝɞɔ ɛɑɜɎɔɣəɧɘ ɜɑɏɑəɑ-

ɜɌɞɚɘ (%) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɚɎ əɌɝɞɟɛɗɑ-

əɔɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɎɧɓɐɚɜɚɎɗɑəɔɫ (Ɏ ɐəɫɡ). 

Ȼɜɚɢɑəɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ: 1ɍ) 62%; 1Ɏ) 44%; 1ɏ) 42%; 1ɐ) 84%; 2Ɍ) 56%; 

2ɍ) 47%; 2Ɏ) 100%; 3Ɍ) 33%; 3ɍ) 84%; 4Ɍ) 28%; 4ɍ) 40%; 

4Ɏ) 84%. 
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Ɏɑɜɤɑəɔɑɘ ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɛɚɗɚ-

ɝɞɔ ɖɔɝɞɧ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ. 

ȰɌəəɧɑ ȶȾ ɣɑɜɑɓ 1 ɏɚɐ ɔ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ ɛɜɚɐɚɗɒɑəɔɔ əɑ-

ɚɚɝɞɑɚɏɑəɑɓɌ ɝ ɝɚɡɜɌəɑəɔɑɘ ɐɑɠɑɖɞɌ ɖɚɜɞɔ-

ɖɌɗɨəɚɕ ɖɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɢɔɝɞɚɝɞɚɘɧ ɔ  ɛɜɔɓəɌ- 

ɖɌɘɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɐɌɗɨəɑɕɤɑɏɚ əɌɍɗɪɐɑəɔɫ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɎɔɣ-

əɚɏɚ ɜɑɏɑəɑɜɌɞɌ (ɜɔɝ. 3) ɓɌɎɑɜɤɌɗɚɝɨ Ɏ ɚɝəɚɎ-

əɚɘ ɣɑɜɑɓ 2 ɏɚɐɌ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ (Ɏ 95% ɝɗɟ-

ɣɌɑɎ), ɞɚɏɐɌ ɖɌɖ ɏɚɐɚɘ ɜɌəɑɑ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ 

ɍɧɗ ɝɟɥɑɝɞɎɑəəɚ əɔɒɑ (58%). ȰɔəɌɘɔɖɌ ɜɑɘɚ-

ɐɑɗɔɜɚɎɌəɔɫ (ɜɔɝ. 4) Ɏ Ɏɔɐɑ ɛɚɫɎɗɑəɔɫ Ɏ ɠɚɜ-

ɘɔɜɟɑɘɚɘ ɜɑɏɑəɑɜɌɞɑ ɞɔɛɔɣəɚɕ Ɍɜɡɔɞɑɖɞɚəɔɖɔ 

ɞɌɖɒɑ ɍɧɗɌ ɚɣɑɎɔɐəɚɕ ð  ɑɝɗɔ ɏɚɐ əɌɓɌɐ ɑɬ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɞɚɗɨɖɚ ɛɚɫɎɗɫ-

ɗɔɝɨ, ɞɚ ɖɚ Ɏɞɚɜɚɘɟ ɏɚɐɟ ɘɚɒəɚ ɍɧɗɚ ɖɚəɝɞɌɞɔ-

ɜɚɎɌɞɨ ɓɌɎɑɜɤɑəɔɑ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɛɚ ɐɌəəɚ-

ɘɟ ɛɜɔɓəɌɖɟ ɟɒɑ Ɏ 63% ɝɗɟɣɌɑɎ. ȹɌɜɫɐɟ ɝ ɩɞɔɘ 

Ɏɞɚɜɚɕ ɛɜɔɓəɌɖ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ Ɏ Ɏɔɐɑ ɝɠɚɜ-

ɘɔɜɚɎɌəəɧɡ Ɏ ɚɍɗɌɝɞɔ ɢɔɝɞɚɝɞɚɘɧ ɔ ɜɑɓɚɜɍɔ-

ɜɚɎɌəəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɖɚɜɞɔɖɌɗɨ-

əɚɕ ɖɚɝɞɔ ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ Ɏɝɬ ɑɥɬ 

ɚɞɝɟɞɝɞɎɚɎɌɗ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɑɝɘɚɞɜɫ əɌ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɛɑɜɎɔɣəɚɏɚ ɜɑɏɑəɑɜɌɞɌ, ɣɑɜɑɓ 2 

ɏɚɐɌ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ ɚə ɛɜɚɐɚɗɒɌɗ əɌɡɚɐɔɞɨ-

ɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ, ɣɞɚ ɝɚɓɐɌɎɌɗɚ 

ɚɛɜɑɐɑɗɬəəɧɑ ɜɔɝɖɔ ɔ ɞɜɑɍɚɎɌɗɚ ɐɌɗɨəɑɕɤɑɏɚ 

ɐɔɝɛɌəɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ.     

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɚɞɐɌɗɬəəɧɑ əɌɍɗɪ-

ɐɑəɔɫ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ ɝɚɛɜɚɎɚɒɐɌɗɔɝɨ ɐɌɗɨ-

əɑɕɤɑɕ ɜɑɏɜɑɝɝɔɑɕ ɛɚɝɑɥɌɑɘɚɝɞɔ (ɣɑɜɑɓ 2 ɏɚɐɌ 

n=19 (29%); ɣɑɜɑɓ 3 ɏɚɐɌ n=10 (15%); ɣɑɜɑɓ 4 ɏɚ-

ɐɌ n=4 (6%); ɣɑɜɑɓ 5 ɗɑɞ n=3 (5%); ɣɑɜɑɓ 8 ɗɑɞ 

n=1). Ⱦɑɘ əɑ ɘɑəɑɑ, ɜɑɛɜɑɓɑəɞɌɞɔɎəɚɝɞɨ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɍɧɗɌ ɝɚɍɗɪɐɑəɌ, ɔ ɜɑɓɟɗɨɞɌɞɧ ȶȾ ɛɚ-

ɖɌɓɌɗɔ ɣɬɞɖɟɪ ɞɑəɐɑəɢɔɪ ɠɚɜɘɔɜɚɎɌəɔɫ Ɍɜɡɔ-

ɞɑɖɞɚəɔɖɔ ɛɑɜɎɔɣəɚɏɚ ɜɑɏɑəɑɜɌɞɌ (ɣɑɜɑɓ 2 ɏɚɐɌ 

n=12 (63%); ɣɑɜɑɓ 3 ɏɚɐɌ n=9 (90%); ɣɑɜɑɓ 4 ɏɚɐɌ 

n=4 (100%); ɣɑɜɑɓ 5 ɗɑɞ n=2 (100%)). ɀɚɜɘɔɜɚ-

ɎɌəɔɑ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ Ɏ ɚɝəɚɎəɚɘ ɓɌ-

ɎɑɜɤɌɗɚɝɨ ɖ 3-ɘ ɏɚɐɌɘ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ. ɀɚɜ-

ɘɔɜɚɎɌəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ ɔ ɓɌɘɧɖɌɞɑɗɨəɧɡ ɛɗɌɝɞɔəɚɖ ɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɚ ɍɚɗɑɑ ɘɑɐɗɑəəɟɪ ɐɔəɌɘɔɖɟ (ɣɑɜɑɓ 2 

ɏɚɐɌ n=5 (26%) ɞɚɗɨɖɚ ɟɘɑəɨɤɑəɔɑ ɐɑɠɑɖɞɚɎ; 

ɣɑɜɑɓ 3 ɏɚɐɌ n=3 (30%) ɞɚɗɨɖɚ ɟɘɑəɨɤɑəɔɑ ɐɑ-

ɠɑɖɞɚɎ, n=2 (20%) ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɚɎ; ɣɑɜɑɓ 

4 ɏɚɐɌ n=2 (50%) ɞɚɗɨɖɚ ɟɘɑəɨɤɑəɔɑ ɐɑɠɑɖɞɚɎ, 

n=1 (25%) ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɚɎ; ɣɑɜɑɓ 5 ɗɑɞ n=2 

(100%) ɛɚɗəɚɑ ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɚɎ).  

ȳɌɖɗɪɣɑəɔɑ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɐ-

ɞɎɑɜɐɔɗɚ əɑɝɚɚɞɎɑɞɝɞɎɔɑ ɝɚɝɞɚɫəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ ɛɚ ɐɌəəɧɘ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɕ. Ȼɜɚɢɑɝɝ ɠɚɜ-

ɘɔɜɚɎɌəɔɫ ɔ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɫ ɖɚɝɞəɚɏɚ ɜɑɏɑ-

əɑɜɌɞɌ ɓɌɎɑɜɤɌɗɝɫ ɛɚɗəɚɝɞɨɪ ɛɜɔɘɑɜəɚ ɣɑɜɑɓ 5 

ɗɑɞ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɢɔɝɞɚɞɚɘɔɔ. ȴɘɑəəɚ ɐɌə-

əɧɕ ɝɜɚɖ ɘɧ ɝɣɔɞɌɑɘ ɖɚɜɜɑɖɞəɧɘ ɐɗɫ ɐɔɝɛɌə-

ɝɑɜəɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɛɌɢɔɑəɞɌɘɔ ɛɚɝɗɑ ɐɌə-

əɚɏɚ ɎɔɐɌ ɗɑɣɑəɔɫ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɌəɌɗɔɓ ɝɚɝɞɚ- 

  

ȼɔɝ. 3.  ȰɔɌɏɜɌɘɘɌ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɝɞɑɛɑəɔ ɓɌɛɚɗəɑəɔɫ ɛɚɗɚɝɞɔ ɛɑɜɎɔɣəɧɘ ɜɑɏɑ-

əɑɜɌɞɚɘ (%) ɣɑɜɑɓ 2 ɏɚɐɌ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ. 

Ȼɜɚɢɑəɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ: 1ɍ) n=8, 100%; 1Ɏ) n=8, 100%; 1ɏ) n=2, 67%; 

2Ɍ) n=7, 100%; 2ɍ) n=9, 90%; 2Ɏ) n=1, 100%; 3Ɍ) n=8, 88%; 

3ɍ) n=10, 100%; 4Ɍ) n=3, 100%; 4ɍ) n=4, 40%;4Ɏ) n=10, 

100%;4Ɏ) n=10, 100%. 

ȼɔɝ. 4. ȰɔɌɏɜɌɘɘɌ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɜɑ-

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɜɑɏɑəɑɜɌɞɌ (%) ɣɑɜɑɓ 2 ɏɚɐɌ 

ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ. 

Ȼɜɚɢɑəɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ Ɏ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɫ  ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ: 1ɍ) n=3, 43%; 1Ɏ) n=6, 75%; 1ɏ) n=1, 33%; 2Ɍ) 

n=5, 71%; 2ɍ) n=4, 40%; 2Ɏ) n=1, 100%; 3Ɍ) n=4, 44%; 3ɍ) 

n=7, 70%; 4Ɍ) n=3, 75%; 4ɍ) n=2, 40%;4Ɏ) n=7, 70%. 
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ɫəɔɫ ɜɑɏɑəɑɜɌɞɌ ɛɚɓɎɚɗɔɗ ɚɢɑəɔɞɨ Ɏɧɝɚɖɟɪ 

ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ȶȾ ɐɗɫ ɚɢɑəɖɔ Ɍɜɡɔɞɑɖɞɚəɔ-

ɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɝɞɜɟɖɞɟɜ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ. Ȯ 

əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɛɜɚɢɑɝɝ 

ɜɑɏɑəɑɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ 

ɔɘɑɗ ɝɡɚɐəɟɪ ɐɔəɌɘɔɖɟ Ɏəɑ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɚɎ, ɗɚɖɌɗɔɓɌɢɔɔ,  ɛɌɞɚɘɚɜɠɚ- 

ɗɚɏɔɣɑɝɖɚɕ ɝɟɥəɚɝɞɔ ɖɔɝɞ ɣɑɗɪɝɞɑɕ ɔ ɛɜɚɎɑ-

ɐɬəəɧɡ ɘɑɞɚɐɔɖ ɢɔɝɞɚɞɚɘɔɔ. ȻɚɖɌɓɌəɚ, ɣɞɚ 

ɛɜɚɢɑɝɝ ɜɑɏɑəɑɜɌɢɔɔ ɘɚɒɑɞ ɓɌɘɑɐɗɫɞɨɝɫ ɝ Ɏɚɓ-

ɜɌɝɞɚɘ ɛɌɢɔɑəɞɌ ɔ ɛɜɔ əɌɗɔɣɔɔ ɜɑɓɚɜɍɔɜɚɎɌə-

əɧɡ ɟɣɌɝɞɖɚɎ ɖɚɝɞɔ ɛɚ ɛɑɜɔɠɑɜɔɔ ɖɔɝɞɧ, ɣɞɚ 

ɣɌɥɑ ɎɝɞɜɑɣɌɑɞɝɫ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɖɔɝɞ Ɏɚ 

ɠɜɚəɞɌɗɨəɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ. 
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ȼɔɝ. 5,ɓ. 

 

ȼɔɝ. 5,ɔ. 

 

ȼɔɝ. 5.  ȻɌɢɔɑəɞ Ȳ., 50 ɗɑɞ. ȰɔɌɏəɚɓ: ɜɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. 

Ȭ -  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). ȺɎɌɗɨəɧɕ ɐɑɠɑɖɞ ɞɑɗɌ ɔ ɌɗɨɎɑɚɗɫɜəɚɕ ɣɌɝɞɔ Ɏ ɚɍɗɌɝɞɔ 3.4 3.5 3.6 3.7 

ɓɟɍɚɎ, 3.6 ɓɟɍ ɜɌɓɜɟɤɑə, 3.7 ɓɟɍ ɚɞɝɟɞɝɞɎɟɑɞ. 

ȭ - ɀɚɞɚɏɜɌɠɔɫ. Ȯɔɐ ɢɔɝɞɚɝɞɚɘɧ ɣɑɜɑɓ 2 əɑɐɑɗɔ.  

Ȯ - ɀɚɞɚɏɜɌɠɔɫ. Ȯɔɐ ɢɔɝɞɚɝɞɚɘɧ ɔ ɟɘɑəɨɤɌɪɥɑɕɝɫ ɖɔɝɞɚɓəɚɕ ɛɚɗɚɝɞɔ ɣɑɜɑɓ 1 ɏɚɐ.  

ȯ - ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ). 

Ȱ-ȴ ð ȶȷȶȾ - ɠɜɚəɞɌɗɨəɌɫ (ɐ), ɌɖɝɔɌɗɨəɌɫ (ɑ), ɛɚəɚɜɌɘəɌɫ  (ɒ), 3D (ɓ), MPR (ɔ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɝɚɛɚɝɞɌɎɔɞɨ ɐɔəɌɘɔɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ 

ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏɘɑəɞɌ (ȻȰȽ) ɝ ɜɌɓɗɔɣəɧɘɔ ɝɛɚɝɚɍɌɘɔ ɓɌɐəɑɕ 

ɠɔɖɝɌɢɔɔ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ⱥɍɦɑɖɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɔɝɨ ɍɑɝɛɚɜɚɐəɧɑ ɝɚɍɌɖɔ 

ɘɌɝɝɚɕ ɞɑɗɌ 12Ñ1,5 ɖɏ Ɏ ɎɚɓɜɌɝɞɑ ɚɖɚɗɚ 21Ñ3 ɘɑɝɫɢɑɎ. ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɒɔɎɚɞəɧɑ 

ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ. ȲɔɎɚɞəɧɘ I ɏɜɟɛɛɧ (n=5) ɛɜɚɎɚɐɔɗɌɝɨ ɞɜɌəɝɛɑɐɔɖɟɗɫɜ-

əɌɫ ɠɔɖɝɌɢɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɔɏɔɐəɧɡ ɝɞɑɜɒəɑɕ. ȲɔɎɚɞəɧɘ II ɏɜɟɛ-

ɛɧ (n=5) ɎɧɛɚɗəɫɗɌɝɨ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɌɫ ɠɔɖɝɌɢɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɐɔəɌɘɔɣɑɝɖɔɡ ɝɞɑɜɒəɑɕ ɔɓ əɔɞɔəɚɗɌ.  

ȼɑɓɟɗɨɞɌɞɧ. Ⱥɍɦɑɘ ɐɎɔɒɑəɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɘ ɝɑɏɘɑəɞɑ ɐɚ ɚɛɑɜɌɢɔɔ ɛɜɔ ɠɟəɖ-

ɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɝɚɝɞɌɎɗɫɗ 18Ñ1,2 ɏɜɌɐɟɝɚɎ. Ȯ ɏɜɟɛɛɑ I əɌ 24 

ɘɑɝɫɢɑ  ɜɔɏɔɐəɚɕ ɠɔɖɝɌɢɔɑɕ ȻȰȽ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɚɍɦɑɘ ɐɎɔɒɑəɔɕ 

ɝɚɝɞɌɎɔɗ 0Ñ0,03 ɏɜɌɐɟɝɌ.  Ȼɜɔ ɌəɌɗɔɓɑ ɐɔəɌɘɔɖɔ ɜɑəɞɏɑəɚɏɜɌɘɘ ɚɛɑɜɔɜɚɎɌəəɚɏɚ ȻȰȽ 

ɛɜɔ ɜɔɏɔɐəɚɕ ɠɔɖɝɌɢɔɔ ɚɍɦɑɘ ɐɎɔɒɑəɔɕ ɚɞɝɟɞɝɞɎɚɎɌɗ. Ȯ ɏɜɟɛɛɑ II ɝ ɐɔəɌɘɔɣɑɝɖɚɕ 

(əɔɞɔəɚɗɨəɚɕ)  ɠɔɖɝɌɢɔɑɕ ɟ Ɏɝɑɡ ɒɔɎɚɞəɧɡ  ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ ɐɎɔɒɑəɔɫ  Ɏ ȻȰȽ ɔ ɍɧɗɔ Ɏ 

ɝɜɑɐəɑɘ 15Ñ1,3 ɏɜɌɐɟɝɚɎ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 78,9% ɚɞ ɔɝɡɚɐəɚɏɚ.   

ȮɧɎɚɐɧ. ȰɔəɌɘɔɣɑɝɖɌɫ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɌɫ  ɠɔɖɝɌɢɔɫ (əɔɞɔəɚɗɚɘ) ɛɚ ɝɎɚɔɘ 

ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɠɔɓɔɚɗɚɏɔɣəɚ ɜɌɝɛɜɑɐɑɗɔɞɨ ɐɔəɌɘɔɣɑɝɖɟɪ əɌɏɜɟɓɖɟ, 

ɝɚɡɜɌəɫɑɞ ɚɍɦɬɘ ɐɎɔɒɑəɔɕ ɔ ɝəɔɒɌɑɞ əɌɏɜɟɓɖɟ əɌ ɚɛɚɜəɧɑ ɩɗɑɘɑəɞɧ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɧɕ ɝɑɏɘɑəɞ, əɔɞɔəɚɗ, ɐɔəɌɘɔɣɑɝɖɌɫ 

ɠɔɖɝɌɢɔɫ, ɜɔɏɔɐəɌɫ ɠɔɖɝɌɢɔɫ. 
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RENTGENOFUNCTIONAL EVALUATION OF THE SPINE WITH DIFFERENT METHODS 

OF POSTERIOR FIXATION IN THE EXPERIMENT 

 

Krivoshein A. E.į, Ignatyev Yu. T.į, Dochilova E. S.2, Kolesov S.V.3 
 

urpose.  To compare radiographically the dynamic properties of the vertebral -motor 

segment (VMS) with different methods of posterior fixation in the experiment.   

Materials and meth ods.  The object of research was outbred dogs weighing 12Ñ1.5 

kg at the age of about 21Ñ3 months. Experimental animals were divided into 2 groups. Ani-

mals of group I (n=5) underwent transpedicular fixation of the spine using rigid bolts. 

Transpedicular fixa tion of the spine with dynamic nitinol bolts was performed in an imals of 

the II group (n=5).   

Results.  During the functional study in both groups the range of motions in the test 

segment prior to surgery was 18Ñ1.2 degree. After the surgery in group I the range of motion 

at 24 month of rigid VMS fixation was 0Ñ0.03 degrees. During the analysis of the dynamic 

radiographs of the operated VMS within rigid fixation the motions were absent. In group II 

with dynamic (nitinol) fixation there were VMS movements in  all animals at the average rate 

of 15Ñ1.3 Á C, which was 78.9% of the initial. 

Conclusions.  Dynamic transpedicular (nitinol) fixation according to its characteri s-
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tics allows allocating more physiological dynamic loading, maintaining the range of motion 

and reducing the load on the support elements.   

 
Keywords: vertebral -motor segment, nitinol, dynamic fixation, rigid fixation.  
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ɑɏɑəɑɜɌɞɔɎəɧɑ  ɛɚɜɌɒɑəɔɫ ɛɚɫɝəɔɣ-

əɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ 

ɫɎɗɫɪɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɔ 

ɝɚɢɔɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ. ȶɌɒɐɧɕ Ɏɞɚɜɚɕ Ɏɓɜɚɝ-

ɗɧɕ ɒɔɞɑɗɨ ɓɑɘɗɔ ɔɝɛɧɞɧɎɌɑɞ ɛɑɜɔɚɐɔɣɑɝɖɔɑ 

ɍɚɗɔ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ. ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ 

ɚɞɘɑɣɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ 

ɗɑɣɑəɔɫ ɛɜɔ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɛɚɜɌɒɑəɔɫɡ ɛɚɫɝ-

əɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ.  

ȽɞɌəɐɌɜɞɚɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɓɌ 

ɛɚɝɗɑɐəɔɑ 20-30 ɗɑɞ ɛɜɔ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɛɚɜɌ-

ɒɑəɔɫɡ Ɏ ɛɚɫɝəɔɣəɚɘ ɚɞɐɑɗɑ ɫɎɗɫɑɞɝɫ ɐɑɖɚɘ-

ɛɜɑɝɝɔɫ əɑɎɜɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɛɚɓɎɚəɚɣəɚɏɚ ɖɌ-

əɌɗɌ ɝ Ɏɧɛɚɗəɑəɔɑɘ ɓɌɐəɑɏɚ ɝɛɚəɐɔɗɚɐɑɓɌ. Ⱥɐ-

əɌɖɚ, ɖɌɖ ɛɚɖɌɓɧɎɌɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ, Ɏɧɛɚɗəɑəɔɑ ɝɛɚəɐɔɗɚɐɑɓɌ Ɏ ɍɚɗɨɤɔə-

ɝɞɎɑ ɝɗɟɣɌɑɎ ɛɜɔɎɚɐɔɞ ɖ ɐɑɏɑəɑɜɌɞɔɎəɧɘ ɔɓɘɑ-

əɑəɔɫɘ Ɏ ɝɘɑɒəɧɡ ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɧɡ 

ɝɑɏɘɑəɞɌɡ ɓɌ ɝɣɑɞ ɛɚɎɧɤɑəəɚɕ əɌɏɜɟɓɖɔ əɌ 

ɐɌəəɧɕ ɝɑɏɘɑəɞ, Ɍ ɞɌɖɒɑ ɜɑɓɚɜɍɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏɚɖɜɟɏ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɧɡ ɎɔəɞɚɎ [1, 2]. 

 ȳɌ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɚɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑə-

əɧɕ ɔəɞɑɜɑɝ ɖ ɞɑɡəɔɖɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ, ɝɚɡɜɌəɫɪɥɔɡ ɛɚɐɎɔɒəɚɝɞɨ ɚɛɑɜɔɜɚ-

ɎɌəəɚɏɚ ɝɑɏɘɑəɞɌ ɓɌ ɝɣɑɞ  ɐɚɜɝɌɗɨəɚɕ ɐɔəɌɘɔ-

ɣɑɝɖɚɕ ɝɞɌɍɔɗɔɓɌɢɔɔ. ȾɜɌəɝɛɑɐɔɖɟɗɫɜəɌɫ ɐɔ-

əɌɘɔɣɑɝɖɌɫ ɠɔɖɝɌɢɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɚɍɑɝɛɑɣɔ-

ɎɌɑɞɝɫ ɞɑɡəɚɗɚɏɔɑɕ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɔɞɔəɚɗɌ Ɏ 

ɖɌɣɑɝɞɎɑ ɝɞɑɜɒəɑɕ.  ȹɔɞɔəɚɗ ĭ  ɟəɔɖɌɗɨəɧɕ 

ɝɛɗɌɎ əɔɖɑɗɫ (55%) ɔ ɞɔɞɌəɌ (45%), ɚɍɗɌɐɌɪɥɔɕ 

ɞɌɖɔɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɖɌɖ ɛɌɘɫɞɨ ɠɚɜɘɧ ɔ 

ɝɎɑɜɡɟɛɜɟɏɚɝɞɨ, ɖɚɞɚɜɧɑ ɛɜɚɫɎɗɫɪɞɝɫ Ɏ ɟɝɗɚɎɔ-

ɫɡ ɞɑɘɛɑɜɌɞɟɜɧ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɔ ɝɛɚɝɚ-

ɍɑə ɔɓɘɑəɫɞɨ ɝɎɚɪ ɚɝɨ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɔɡ 

əɌɏɜɟɓɖɌɡ.  ɉɠɠɑɖɞɔɎəɧɕ ɘɚɐɟɗɨ ɟɛɜɟɏɚɝɞɔ 

əɔɞɔəɚɗɌ ɜɌɎɑə 15-20 ȯȻɌ, ɣɞɚ ɛɜɌɖɞɔɣɑɝɖɔ 

ɜɌɎəɚ ɘɚɐɟɗɪ ɟɛɜɟɏɚɝɞɔ ɖɚɜɞɔɖɌɗɨəɚɕ ɖɚɝɞɔ 

(18 ȯȻɌ). Ȼɚ ɝɎɚɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɚə Ɏ 8 ɜɌɓ 

ɛɗɌɝɞɔɣəɑɑ ɞɔɞɌəɌ. Ȼɚ ɐɌəəɧɘ ȶɚɗɗɑɜɚɎɌ ɔ ɝɚ-

ɌɎ. ɖɜɔɝɞɌɗɗɔɣɑɝɖɌɫ ɜɑɤɬɞɖɌ ɘɌɞɑɜɔɌɗɌ ɚɍɗɌ-

ɐɌɑɞ ɍɚɗɨɤɚɕ ɟɝɞɚɕɣɔɎɚɝɞɨɪ ɖ ɐɔəɌɘɔɣɑɝɖɔɘ 

əɌɏɜɟɓɖɌɘ ɔ ɝɞɑɜɒəɔ ɔɓ əɔɞɔəɚɗɌ ɎɧɐɑɜɒɔɎɌ-

ɪɞ ɐɚ 16 ɘɗə. əɌɏɜɟɓɚɣəɧɡ ɢɔɖɗɚɎ ɍɑɓ ɟɝɞɌ-

ɗɚɝɞəɧɡ ɛɑɜɑɗɚɘɚɎ [3]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɔɡ 

ɝɎɚɕɝɞɎ əɔɞɔəɚɗɌ ɫɎɗɫɑɞɝɫ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɐɗɫ 

ɐɔəɌɘɔɣɑɝɖɚɕ ɝɞɌɍɔɗɔɓɌɢɔɔ ɛɚɫɝəɔɣəɚ-

ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɛɚ ɞɑɡəɚɗɚ-

ɏɔɔ çnofusionè (ɍɑɓ ɝɛɚəɐɔɗɚɐɑɓɌ). 

ȺɐəɌɖɚ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɞɝɟɞɝɞɎɟɪɞ əɌɟɣəɧɑ 

ɛɟɍɗɔɖɌɢɔɔ, ɛɚɝɎɫɥɬəəɧɑ ɔɝɛɚɗɨɓɚɎɌəɔɪ əɔ-

ɞɔəɚɗɨəɧɡ ɝɞɑɜɒəɑɕ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɞɜɌəɝɛɑɐɔ-

ɖɟɗɫɜəɧɘɔ ɎɔəɞɌɘɔ ɛɜɔ ɓɌɐəɑɕ ɠɔɖɝɌɢɔɔ ɛɚ-

ɓɎɚəɚɣəɔɖɌ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɝɚɛɚɝɞɌɎɔɞɨ ɐɔəɌɘɔ-

ɣɑɝɖɔɑ ɝɎɚɕɝɞɎɌ ɛɚɓɎɚəɚɣəɚ-ɐɎɔɏɌɞɑɗɨəɚɏɚ ɝɑɏ-

ɘɑəɞɌ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɛɚɝɚɍɌɘɔ ɓɌɐəɑɕ ɠɔɖɝɌ-

ɢɔɔ Ɏ ɩɖɝɛɑɜɔɘɑəɞɑ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ ɍɌɓɑ ɔəɝɞɔ-

ɞɟɞɌ ɎɑɞɑɜɔəɌɜəɚɕ ɘɑɐɔɢɔəɧ ɔ ɍɔɚɞɑɡəɚɗɚɏɔɔ 

ɀȯȭȺȿ ȮȻȺ ȺɘȯȬȿ ɔɘ. Ȼ.Ȭ. ȽɞɚɗɧɛɔəɌ Ɏ ɛɑɜɔ-

ɚɐ ɝ ɚɖɞɫɍɜɫ 2013 ɏ. ɛɚ ɚɖɞɫɍɜɨ 2015 ɏ. Ⱥɍɦɑɖ-

ɞɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɔɝɨ ɍɑɝɛɚɜɚɐəɧɑ ɝɚɍɌɖɔ 

ɘɌɝɝɚɕ ɞɑɗɌ 12Ñ1,5 ɖɏ Ɏ ɎɚɓɜɌɝɞɑ ɚɖɚɗɚ 21Ñ3 ɘɑ-

ɝɫɢɑɎ. ȺɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏɧɛɚɗəɫ-

ɗɔɝɨ ɝ ɝɚɍɗɪɐɑəɔɑɘ ɛɜɌɎɔɗ Ɍɝɑɛɞɔɖɔ ɔ Ɍəɞɔ-

ɝɑɛɞɔɖɔ ɝɚɏɗɌɝəɚ ɛɜɌɎɔɗɌɘ çȱɎɜɚɛɑɕɝɖɚɕ ɖɚə-

Ɏɑəɢɔɔ ɚ ɓɌɥɔɞɑ ɛɚɓɎɚəɚɣəɧɡ ɒɔɎɚɞəɧɡ, ɖɚɞɚ-

ɜɧɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɔ 

əɌɟɣəɧɡ ɢɑɗɑɕè [4].  ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɧɑ ɒɔ-

Ɏɚɞəɧɑ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ. ȲɔɎɚɞ-

əɧɘ I ɏɜɟɛɛɧ (n=5) ɛɜɚɎɚɐɔɗɌɝɨ ɞɜɌəɝɛɑɐɔɖɟ-

ɗɫɜəɌɫ ɠɔɖɝɌɢɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɜɔɏɔɐəɧɡ ɝɞɑɜɒəɑɕ. ȲɔɎɚɞəɧɘ II ɏɜɟɛɛɧ 

(n=5) ɎɧɛɚɗəɫɗɌɝɨ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɌɫ ɠɔɖɝɌ-

ɢɔɫ ɛɚɓɎɚəɚɣəɔɖɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔəɌɘɔɣɑ-

ɝɖɔɡ ɝɞɑɜɒəɑɕ ɔɓ əɔɞɔəɚɗɌ. Ȼɚ ɞɜɑɍɚɎɌəɔɪ 

ɩɖɝɛɑɜɔɘɑəɞɌ Ɏ ɓɌɎɚɐɝɖɔɡ ɟɝɗɚɎɔɫɡ ɔɓɘɑəɑəɧ 

ɝɞɌəɐɌɜɞəɧɑ ɞɑɘɛɑɜɌɞɟɜəɧɑ ɟɝɗɚɎɔɫ əɔɞɔəɚɗɨ-

əɧɡ ɝɞɑɜɒəɑɕ ɝ 36Á ɐɚ  39Á-40Á ĭ  ɞɑɘɛɑɜɌɞɟɜɌ 

ɞɑɗɌ ɝɚɍɌɖɔ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɚɛɑɜɔɜɚ-

ɎɌəəɚɏɚ ɛɚɓɎɚəɚɣəɔɖɌ ɚɝɟɥɑɝɞɎɗɫɗɝɫ Ɏ ɍɚɖɚɎɚɕ 

ɔ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɫɡ Ɏ əɑɕɞɜɌɗɨəɧɡ  ɛɚɗɚɒɑəɔ-

ɫɡ  ɛɚɓɎɚəɚɣəɔɖɌ, Ɍ ɞɌɖɒɑ ɝ ɠɟəɖɢɔɚəɌɗɨəɧɘɔ 

ɛɜɚɍɌɘɔ ɐɚ ɔ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. ȼɑəɞɏɑəɚɏɜɌɠɔɪ Ɏɧ-

ɛɚɗəɫɗɔ əɌ ɌɛɛɌɜɌɞɑ çȬɜɘɌəè ɝ  ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɛɗɑəɚɣəɧɡ ɞɑɡəɚɗɚɏɔɕ  ɔ ɛɑɜɔɚɐɔɣəɚɝɞɨɪ 3, 6, 

12, 18 ɔ 24 ɘɑɝɫɢɑɎ. Ȯɑɝɨ ɛɑɜɔɚɐ ɩɖɝɛɑɜɔɘɑə-

ɞɌɗɨəɧɑ ɒɔɎɚɞəɧɑ ɝɚɐɑɜɒɌɗɔɝɨ Ɏ ɚɐɔəɌɖɚɎɧɡ 

ɟɝɗɚɎɔɫɡ ɔ Ɏɑɗɔ ɌɖɞɔɎəɧɕ ɚɍɜɌɓ ɒɔɓəɔ. Ⱥɝɗɚɒ-

əɑəɔɫ Ɏ ɔɝɝɗɑɐɟɑɘɧɑ ɛɑɜɔɚɐɧ əɑ ɚɞɘɑɣɑəɧ əɔ Ɏ 
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ɚɐəɚɕ ɔɓ ɏɜɟɛɛ ɒɔɎɚɞəɧɡ.  

 Ƚ ɢɑɗɨɪ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɚɢɑəɖɔ ɛɚɓɎɚ-

əɚɣəɔɖɌ ɛɜɔ ɜɌɓɗɔɣəɧɡ ɝɛɚɝɚɍɌɡ ɓɌɐəɑɕ ɞɜɌə-

ɝɛɑɐɔɖɟɗɫɜəɚɕ ɠɔɖɝɌɢɔɔ ɛɚɓɎɚəɚɣəɔɖɌ ɟ ɩɖɝ-

ɛɑɜɔɘɑəɞɌɗɨəɧɡ ɒɔɎɚɞəɧɡ  ɚɛɜɑɐɑɗɑəɧ ɝɗɑɐɟ-

ɪɥɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ: 1 - ɚɝɨ ɛɚ-

ɓɎɚəɚɣəɔɖɌ ɐɚ ɔ ɛɚɝɗɑ ɠɔɖɝɌɢɔɔ Ɏ əɑɕɞɜɌɗɨəɚɘ 

ɛɚɗɚɒɑəɔɔ; 2 - ɚɍɦɑɘ ɐɎɔɒɑəɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɘ 

ɝɑɏɘɑəɞɑ ɛɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

(ɛɚ ɘɑɞɚɐɟ Cobb); 3 - ɎɧɝɚɞɌ ɐɔɝɖɌ Ɏ ɠɔɖɝɔɜɚ-

ɎɌəəɚɘ ɝɑɏɘɑəɞɑ ɛɚɓɎɚəɚɣəɔɖɌ; 4 - ɎɧɝɚɞɌ ɐɔɝ-

ɖɌ Ɏɧɤɑ ɟɜɚɎəɫ ɠɔɖɝɌɢɔɔ ɛɚɓɎɚəɚɣəɔɖɌ; 5 - 

ɎɧɝɚɞɌ ɐɔɝɖɌ əɔɒɑ ɟɜɚɎəɫ ɠɔɖɝɌɢɔɔ ɛɚɓɎɚ-

əɚɣəɔɖɌ; 6 - ɎɧɝɚɞɌ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɐɟɏɚɚɞɜɚɝ-

ɣɌɞɧɡ ɝɟɝɞɌɎɚɎ ɛɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ əɌ ɟɜɚɎəɑ ɠɔɖɝɌɢɔɔ, Ɍ ɞɌɖɒɑ Ɏɧɤɑ ɔ 

əɔɒɑ ɟɜɚɎəɫ ɠɔɖɝɌɢɔɔ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ ɎɖɗɪɣɌɗɔ Ɏ ɝɑɍɫ 

ɛɜɚɢɑɐɟɜɧ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ, ɌəɌɗɔɞɔ-

ɣɑɝɖɚɕ ɝɞɌɞɔɝɞɔɖɔ: ɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ɔ əɑɛɌɜɌ-

ɘɑɞɜɔɣɑɝɖɌɫ ɝɞɌɞɔɝɞɔɖɌ, ɖɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌ-

ɗɔɓ,   ɌəɌɗɔɓ   ɞɌɍɗɔɢ   ɝɚɛɜɫɒɑəəɚɝɞɔ   (ɞɚɣəɧɕ  

ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ, Ɂɔ-ɖɎɌɐɜɌɞ), ɚɢɑəɖɌ ɔəɠɚɜ-

ɘɌɞɔɎəɚɝɞɔ (ɘɑɞɚɐ ȶɟɗɍɌɖɌ, ɔɝɝɗɑɐɚɎɌəɔɑ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ  ɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ). ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɘɌɞɑ-

ɜɔɌɗɚɎ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚ-

ɏɜɌɘɘəɧɡ ɛɌɖɑɞɚɎ ɌəɌɗɔɓɌ Microsoft Excel, 

Statistica 10,0 (StatSoft Inc., ȽɄȬ)  [5 - 8].  

 ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

 Ⱥɍɦɑɘ ɐɎɔɒɑəɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɘ ɝɑɏɘɑəɞɑ 

ɛɚɓɎɚəɚɣəɔɖɌ ɐɚ ɚɛɑɜɌɢɔɔ ɛɜɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ɝɚɝɞɌɎɗɫɗ 

18Ñ1,2 ɏɜɌɐɟɝɚɎ. Ȯ ɏɜɟɛɛɑ I ɝ ɜɔɏɔɐəɚɕ ɠɔɖɝɌ-

ɢɔɑɕ ȻȰȽ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ 

Ɏɝɑɡ ɒɔɎɚɞəɧɡ  ɚɍɦɑɘ ɐɎɔɒɑəɔɕ ɝɚɝɞɌɎɔɗ 

0Ñ0,03 ɏɜɌɐɟɝɌ (ɜɔɝ. 1). Ȯ ɏɜɟɛɛɑ II ɝ ɐɔəɌɘɔɣɑ-

ɝɖɚɕ (əɔɞɔəɚɗɨəɚɕ)  ɠɔɖɝɌɢɔɑɕ ɟ Ɏɝɑɡ ɒɔɎɚɞ-

əɧɡ  ɚɍɦɑɘ ɐɎɔɒɑəɔɕ Ɏ ȻȰȽ ɝɚɡɜɌəɫɗɝɫ əɌ 

Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɩɖɝɛɑɜɔɘɑəɞɌ ɔ Ɏ ɝɜɑɐəɑɘ  

ɜɌɎəɫɗɝɫ 15Ñ1,3 ɏɜɌɐɟɝɚɎ, ɣɞɚ ɝɚɝɞɌɎɔɗɚ 78,9% 

ɚɞ ɔɝɡɚɐəɚɏɚ ɚɍɦɑɘɌ (ɜɔɝ. 2).   

 ȻɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɞɧ ɐɔɝɖɌ əɌ ɟɜɚɎəɑ 

ɠɔɖɝɌɢɔɔ, Ɍ ɞɌɖɒɑ Ɏɧɤɑ ɔ əɔɒɑ ɠɔɖɝɔɜɚɎɌə-

əɚɏɚ  ȻȰȽ Ɏ ɐɎɟɡ ɏɜɟɛɛɌɡ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ 

ɒɔɎɚɞəɧɡ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝɚ-

ɝɞɌɎɔɗɔ 0,3Ñ0,02 ɘɘ, ɛɚɝɗɑ ɠɔɖɝɌɢɔɔ ȻȰȽ ĭ 

0,3Ñ0,003 ɘɘ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɩɖɝɛɑɜɔɘɑə-

ɞɌ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚɍ ɚɞɝɟɞɝɞɎɔɔ Ɏɗɔɫəɔɫ 

ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɓɌɐəɑɕ ɠɔɖɝɌɢɔɔ ɛɚɓɎɚəɚɣ-

əɔɖɌ əɌ ɠɟəɖɢɔɪ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ Ɏ 

ɜɌəəɑɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ.   

 ɀɟəɖɢɔɪ Ɏ ȻȰȽ ɚɢɑəɔɎɌɗɔ əɑ ɞɚɗɨɖɚ ɓɌ 

ɝɣɑɞ ɚɛɜɑɐɑɗɑəɔɫ ɚɍɦɑɘɌ ɐɎɔɒɑəɔɕ  ɛɚ ɘɑɞɚɐɟ 

Cobb, əɚ ɔ ɓɌ ɝɣɑɞ ɔɓɘɑəɑəɔɫ  Ɏɧɝɚɞɧ ɝɟɝɞɌɎ-

əɚɕ ɥɑɗɔ ɐɟɏɚɚɞɜɚɝɣɌɞɧɡ ɝɟɝɞɌɎɚɎ. ȮɧɝɚɞɌ ɝɟ-

ɝɞɌɎəɚɕ ɥɑɗɔ ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ 

ɠɔɖɝɔɜɚɎɌəəɚɘ ɝɑɏɘɑəɞɑ ɟ ɒɔɎɚɞəɧɡ Ɏ ɐɎɟɡ 

ɏɜɟɛɛɌɡ ɝɚɝɞɌɎɗɫɗɌ Ɏ ɝɜɑɐəɑɘ 0,3Ñ0,002 ɘɘ.  Ȯ 

ɏɜɟɛɛɑ ɒɔɎɚɞəɧɡ  ɝ ɐɔəɌɘɔɣɑɝɖɚɕ ɠɔɖɝɌɢɔɑɕ 

ɛɚɖɌɓɌɞɑɗɨ əɑ ɘɑəɫɗɝɫ ɔ ɚɝɞɌɎɌɗɝɫ ɛɜɑɒəɔɘ əɌ 

Ɏɝɑɘ  ɛɜɚɞɫɒɑəɔɔ ɩɖɝɛɑɜɔɘɑəɞɌ. Ȯ ɏɜɟɛɛɑ I ɝ 

 

ȼɔɝ. 1,Ȭ. 

 

ȼɔɝ. 1,ȭ. 

 

ȼɔɝ. 1,Ȯ. 

 

ȼɔɝ. 1,ȯ. 

 

ȼɔɝ. 1,Ȱ. 

 

ȼɔɝ. 1,ȱ. 

ȼɔɝ. 1.  ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɝɚɍɌɖɔ (ɏɜɟɛɛɌ I);  

Ȭ, ȭ, Ȯ ð ɐɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ȯ, Ȱ, ȱ ð ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ (24 ɘɑɝɫɢɌ).  

Ȭ, ȯ - ɝɜɑɐəɑɠɔɓɔɚɗɚɏɔɣɑɝɖɚɑ ɛɚɗɚɒɑəɔɑ; ȭ, Ȱ - ɠɟəɖɢɔɚəɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɜɌɓɏɔɍɌəɔɑ;  

Ȯ, ȱ - ɠɟəɖɢɔɚəɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɝɏɔɍɌəɔɑ. 
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ɜɔɏɔɐəɚɕ ɠɔɖɝɌɢɔɑɕ ɎɧɝɚɞɌ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ  

ɝɚ Ɏɜɑɘɑəɑɘ ɟɘɑəɨɤɌɗɌɝɨ, ɣɞɚ ɚɝɚɍɑəəɚ ɚɞɣɑɞ-

ɗɔɎɚ ɍɧɗɚ ɚɞɘɑɣɑəɚ  ɟ ɒɔɎɚɞəɧɡ Ɏ ɝɜɚɖɑ 18 ɘɑ-

ɝɫɢɑɎ ɔ ɝɚɝɞɌɎɔɗɚ 0,2Ñ0,003 ɘɘ. ȰɌəəɧɕ ɠɌɖɞ, 

ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ əɌɣɌɗɚɘ ɛɜɚɫɎɗɑəɔɫ ɐɔɝɞɜɚ-

ɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɐɟɏɚɚɞɜɚɝɣɌɞɧɡ ɝɟɝɞɌ-

ɎɌɡ əɌ ɟɜɚɎəɑ ɜɔɏɔɐəɚɕ ɠɔɖɝɌɢɔɔ ȻȰȽ. Ⱥɞɘɑ-

ɣɑəɚ, ɣɞɚ ɎɧɝɚɞɌ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɟ ɒɔɎɚɞəɧɡ Ɏ 

ɏɜɟɛɛɑ I  əɔɒɑ ɟɜɚɎəɫ ɠɔɖɝɌɢɔɔ Ɏ ɚɞɐɌɗɑəəɚɘ 

ɝɜɚɖɑ (24 ɘɑɝɫɢɑɎ)  ɔɓɘɑəɔɗɌɝɨ əɌ 0,05Ñ0,0004 

ɘɘ. ȾɌɖɒɑ ɍɧɗ ɚɞɘɑɣɑə ɝɖɗɑɜɚɓ ɝɟɝɞɌɎəɧɡ ɛɚ-

Ɏɑɜɡəɚɝɞɑɕ ɐɟɏɚɚɞɜɚɝɣɌɞɧɡ ɝɟɝɞɌɎɚɎ, ɣɞɚ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚ əɌɗɔɣɔɔ ɐɑɏɑəɑɜɌɢɔɔ Ɏ ɝɟɝɞɌ-

ɎɌɡ. Ȯ ɏɜɟɛɛɑ II ɔɓɘɑəɑəɔɕ Ɏɧɝɚɞɧ ɝɟɝɞɌɎəɚɕ 

ɥɑɗɔ ɐɟɏɚɚɞɜɚɝɣɌɞɧɡ ɝɟɝɞɌɎɚɎ Ɏɧɤɑ ɔ əɔɒɑ 

ɟɜɚɎəɫ ɠɔɖɝɌɢɔɔ ȻȰȽ, Ɍ ɞɌɖɒɑ ɝɖɗɑɜɚɓɌ ɝɟ-

ɝɞɌɎəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ  ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ əɌ 

Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɩɖɝɛɑɜɔɘɑəɞɌ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɩɖɝɛɑɜɔɘɑəɞɌɗɨ-

əɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɛɜɔɘɑəɑ-

əɔɑ ɜɔɏɔɐəɧɡ ɝɔɝɞɑɘ ɠɔɖɝɌɢɔɔ Ɏ ɚɞɐɌɗɑəəɚɘ 

ɛɑɜɔɚɐɑ ɛɜɔɎɚɐɔɞ ɖ çɎɧɖɗɪɣɑəɔɪè  ɠɔɖɝɔɜɚ-

ɎɌəəɚɏɚ ȻȰȽ ɛɚɓɎɚəɚɣəɔɖɌ ɔɓ ɐɎɔɒɑəɔɫ. ȰɌə-

əɧɕ ɠɌɖɞ Ɏɑɐɑɞ ɖ  ɐɑɏɑəɑɜɌɞɔɎəɧɘ ɔɓɘɑəɑəɔɫɘ 

ɖɌɖ  Ɏ  ɓɚəɑ  ɠɔɖɝɌɢɔɔ  ȻȰȽ,  ɞɌɖ  ɔ Ɏ ɝɘɑɒəɧɡ  

ɝɑɏɘɑəɞɌɡ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ əɌɣɔəɌɪɞ ɛɚɐɎɑɜ-

ɏɌɞɨɝɫ ɛɑɜɑɏɜɟɓɖɑ  ɝɘɑɒəɧɑ ɝɟɝɞɌɎɧ  Ɏ ɜɑɓɟɗɨ-

ɞɌɞɑ ɖɚɘɛɑəɝɌɞɚɜəɚ-ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɚɕ ɛɑɜɑ-

ɏɜɟɓɖɔ. ȬəɌɗɚɏɔɣəɧɑ ɐɌəəɧɑ ɛɚɗɟɣɑəɧ ɜɫɐɚɘ 

ɌɎɞɚɜɚɎ ɚɞəɚɝɔɞɑɗɨəɚ ɜɔɏɔɐəɧɡ ɝɔɝɞɑɘ ɠɔɖɝɌ-

ɢɔɔ əɌ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɜɑɛɌɜɌɞɌɡ ɛɚɓɎɚəɚɣəɔ-

ɖɌ [9, 10].  

ȮɧɎɚɐɧ.  

ȰɔəɌɘɔɣɑɝɖɌɫ ɞɜɌəɝɛɑɐɔɖɟɗɫɜəɌɫ  ɠɔɖ-

ɝɌɢɔɫ (əɔɞɔəɚɗɚɘ) ɛɚ ɝɎɚɔɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ 

ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɠɔɓɔɚɗɚɏɔɣəɚ ɜɌɝɛɜɑɐɑɗɔɞɨ 

ɐɔəɌɘɔɣɑɝɖɟɪ əɌɏɜɟɓɖɟ, ɝɚɡɜɌəɫɑɞ ɚɍɦɬɘ ɐɎɔ-

ɒɑəɔɕ ɔ ɝəɔɒɌɑɞ əɌɏɜɟɓɖɟ əɌ ɚɛɚɜəɧɑ ɩɗɑɘɑə-

ɞɧ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 2.   ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ ɝɚɍɌɖɔ (ɏɜɟɛɛɌ II);  
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȼɌɓɜɌɍɚɞɌɞɨ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ Ɍɖ-

ɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɌɡ ɟ ɍɚɗɨəɧɡ ɪɎɑəɔɗɨ-

əɧɘ ɔɐɔɚɛɌɞɔɣɑɝɖɔɘ Ɍɜɞɜɔɞɚɘ (ɊȴȬ). 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȮɧɛɚɗəɑəɌ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɖɚɗɑəəɧɡ 

ɝɟɝɞɌɎɚɎ 70-ɞɔ ɛɌɢɔɑəɞɌɘ, ɔɓ əɔɡ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 54 ɍɚɗɨəɧɡ ɊȴȬ ɔ 16 

ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ.  

ȼɑɓɟɗɨɞɌɞɧ. ȮɧɫɎɗɑəəɧɑ ɔɓɘɑəɑəɔɫ ɎɖɗɪɣɌɗɔ ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ Ɏ Ɏɔɐɑ ɟɞɚɗ-

ɥɑəɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ, ɜɑɒɑ ɚɛɜɑɐɑɗɫɗɝɫ ɚɞɑɖ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞəɧɑ ɩɜɚɓɔɔ ɔ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ, ɔɓɘɑəɑəɔɫ ɘɑəɔɝɖɚɎ ɔ 

ɝɎɫɓɚɣəɚɏɚ ɌɛɛɌɜɌɞɌ. Ȼɜɔ ɩɞɚɘ əɌɔɍɚɗɑɑ ɜɌəəɔɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ ɔɓɘɑəɑəɔɑɘ Ɏəɟɞ-

ɜɔɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɛɜɔ ɊȴȬ ɫɎɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ.  

ȮɧɎɚɐɧ. ȿɝɞɌəɚɎɗɑəɌ ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɌɖɞɔɎəɚɝɞɨɪ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ ɔ ɞɚɗɥɔəɚɕ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, ɞɚɗɥɔəɚɕ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ, 

ɚɞɑɖɚɘ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, əɌ ɚɝəɚɎɌəɔɔ ɣɑɏɚ ɛɜɑɐɗɚɒɑəɌ ɝɔɝɞɑɘɌ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɌɖɞɔɎ-

əɚɝɞɔ ɎɚɝɛɌɗɑəɔɫ ɐɗɫ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɟ ɍɚɗɨəɧɡ ɊȴȬ, ɖɚɞɚɜɌɫ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɪɎɑəɔɗɨəɧɕ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ Ɍɜɞɜɔɞ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɌɖɞɔɎəɚɝɞɨ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, ɖɚɗɑəəɧɕ ɝɟɝɞɌɎ, ɍɌɗɗɨəɌɫ ɚɢɑəɖɌ. 
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SCORING SYSTEM IN ASSESSING THE ACTIVITY OF JUVENILE IDIOPATHIC  

ARTHRITIS ACCORDING TO THE MAGNETIC RESONANCE IMAGING  

OF THE KNEE JOINTS 

 

Traudt Ȭ.ȶ., Zavadovskaya V.D., Kilina O.Yu., Chasovskikh Yu.P., Kaylina A.N.  
 

urpose.  In order to develop standardized criteria for assessing the activity of the 

inflammatory process in the knee joints in patients with juvenile idiopathic arthritis 

(JIA), performed magnetic resonance imaging of the knee joints in 70 patie nts. 

Identified changes included signs of synovitis in the form of a thickening of the synovial 

membrane and intra -articular effusion, rarely - swelling of the bone marrow, bone erosion 

and changes in the articular cartilage, menisci and ligaments change m achine. Thus the 

earliest morphological change intraarticular structures of the knee joint in JIA were signs of 

synovitis. Established correlation between the activity of the inflammatory process, and 

thickening of the synovial membranes, intra -articular e ffusion thick, swelling of the bone 

marrow, which is offered on the basis of the scoring system for the inflammatory activity in 

patients with knee JIA, which has high sensitivity.  

 
Keywords: juvenile idiopathic arthritis, magnetic resonance imaging, the a c-
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Ɏɑəɔɗɨəɧɕ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ Ɍɜɞ-

ɜɔɞ (ɊȴȬ) ð ɤɔɜɚɖɚɑ ɛɚəɫɞɔɑ, 

ɎɖɗɪɣɌɪɥɑɑ ɖɗɔəɔɣɑɝɖɔ ɜɌɓəɚ-

ɜɚɐəɟɪ ɏɜɟɛɛɟ ɡɜɚəɔɣɑɝɖɔɡ ɝɔɝɞɑɘəɧɡ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ əɑɔɓɎɑɝɞəɚɕ ɩɞɔɚɗɚɏɔɔ, 

ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɟ ɐɑɞɑɕ Ɏ ɎɚɓɜɌɝɞɑ ɐɚ 16 ɗɑɞ ɔ 

ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɛɚɜɌ-

ɒɑəɔɑɘ ɝɟɝɞɌɎɚɎ, Ɍ ɞɌɖɒɑ ɣɌɝɞɚ ɛɜɔɎɚɐɫɥɔɡ ɖ 

əɑɚɍɜɌɞɔɘɚɘɟ ɜɌɓɜɟɤɑəɔɪ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɔ 

ɝɟɍɡɚəɐɜɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɖɚɝɞɔ ɝ Ɏɧɝɚɖɔɘ ɛɜɚ-

ɢɑəɞɚɘ ɛɚɝɗɑɐɟɪɥɑɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɍɚɗɨəɧɡ 

[1, 2]. Ȼɜɔ ɩɞɚɘ ɖɚɗɑəəɧɕ ɝɟɝɞɌɎ ɫɎɗɫɑɞɝɫ ɝɟ-

ɝɞɌɎɚɘ-ɘɔɤɑəɨɪ ɛɜɔ ɊȴȬ. 

ȽɚɎɜɑɘɑəəɧɑ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɗɑɣɑəɔɪ 

ɊȴȬ ɟɖɌɓɧɎɌɪɞ əɌ əɑɚɍɡɚɐɔɘɚɝɞɨ ɜɌəəɑɏɚ 

əɌɓəɌɣɑəɔɫ ɌɐɑɖɎɌɞəɚɕ ɛɜɚɞɔɎɚɎɚɝɛɌɗɔɞɑɗɨəɚɕ 

ɞɑɜɌɛɔɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɏɑəəɚ-ɔəɒɑəɑɜəɧɘɔ ɛɜɑ-

ɛɌɜɌɞɌɘɔ, ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɝɟɝɞɌɎɚɎ ɔ ɚɍɑɝɛɑɣɑəɔɫ 

ɖɚəɞɜɚɗɫ ɓɌ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ. ɉɠɠɑɖɞɔɎ-

əɚɝɞɨ ɗɑɣɑəɔɫ ɓɌɎɔɝɔɞ ɚɞ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɔɓɘɑəɑəɔɕ, ɛɜɑɐɤɑɝɞɎɟɪɥɔɡ ɠɚɜɘɔɜɚɎɌəɔɪ 

ɖɚɝɞəɧɡ ɩɜɚɓɔɕ ɔ ɟɝɞɌəɚɎɗɑəɔɫ ɌɖɞɔɎəɚɝɞɔ 

ɎɚɝɛɌɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ.  

Ⱦɑɘ əɑ ɘɑəɑɑ, Ɏ ɝɚɎɜɑɘɑəəɚɕ ɜɑɎɘɌɞɚɗɚ-

ɏɔɔ ɝɟɥɑɝɞɎɟɑɞ ɜɫɐ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɍɗɑɘ, 

ɝɎɫɓɌəəɧɡ ɝ ɚɢɑəɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɏɚ ɛɜɚɢɑɝɝɌ, ɚɞɝɟɞɝɞɎɔɑɘ ɢɑəɞɜɌɗɔɓɚɎɌəəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɚɞɝɟɞɝɞɎɔɑɘ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɡ 

ɛɜɚɞɚɖɚɗɚɎ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɑɞɑɕ ɝ 

ɝɟɝɞɌɎəɧɘ ɝɔəɐɜɚɘɚɘ, ɝɗɚɒəɚɝɞɨɪ ɚɢɑəɖɔ ɔɓ-

ɘɑəɑəɔɕ Ɏ ɝɟɝɞɌɎɌɡ ɟ ɐɑɞɑɕ Ɏ ɝɔɗɟ ɎɚɓɜɌɝɞəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ. 

ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɪɞɝɫ 

Ɏɑɐɟɥɔɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɝɟɝɞɌɎɚɎ 

ɔ ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ Ɏɝɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɞɌɖɔɑ, ɖɌɖ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɝɢɔəɞɔɏɜɌɠɔɫ, ɟɗɨ-

ɞɜɌɝɚəɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȼȾ) [3 - 5]. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɫɎɗɫɪɞɝɫ ɝɚɝɞɌɎɗɫɪ-

ɥɔɘɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɖɜɔɞɑɜɔɑɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɊȴȬ, ɚɣɑɎɔɐəɧ ɛɜɑɐɑɗɧ ɘɑɞɚɐɌ Ɏ ɎɧɫɎɗɑəɔɔ 

ɜɌəəɔɡ ɛɜɚɫɎɗɑəɔɕ ɓɌɍɚɗɑɎɌəɔɫ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɐɔɌɏəɚɓ ɊȴȬ ɍɌɓɔɜɟɑɞɝɫ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, 

əɌ ɖɗɔəɔɣɑɝɖɔɡ, ɗɌɍɚɜɌɞɚɜəɧɡ ɔ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɔɡ ɐɌəəɧɡ, ɚɐəɌɖɚ 70% ɛɌɢɔɑəɞɚɎ ɝ ɜɌə-

əɔɘ ɊȴȬ əɑ ɔɘɑɪɞ Ɏɔɐɔɘɧɡ ɔɓɘɑəɑəɔɕ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ [6]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ əɑɚɍɡɚɐɔɘɚ 

Ɏəɑɐɜɑəɔɑ ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɐɔɌ-

ɏəɚɝɞɔɖɔ. 

Ȯ ɩɞɚɘ Ɍɝɛɑɖɞɑ ȸȼȾ ɔɘɑɑɞ ɜɫɐ ɛɜɑɔɘɟ-

ɥɑɝɞɎ, ɛɚɝɖɚɗɨɖɟ ɚɍɑɝɛɑɣɔɎɌɑɞ ɎɔɓɟɌɗɔɓɌɢɔɪ 

ɝɚɝɞɚɫəɔɫ Ɏɝɑɡ ɝɚɝɞɌɎɗɫɪɥɔɡ ɝɟɝɞɌɎɌ, ɎɖɗɪɣɌɫ 

ɟɝɞɌəɚɎɗɑəɔɑ ɛɜɚɗɔɠɑɜɔɜɟɪɥɑɏɚ ɝɔəɚɎɔɫ ɖɌɖ 

ɚɝəɚɎɟ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, Ɍ ɞɌɖɒɑ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɌɖɞɔɎəɚɝɞɔ 

ɜɌɓɗɔɣəɧɡ ɜɑɎɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɔ  

ɔɡ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ [7]. ȾɌɖ, Ɏ ɘɔɜɚɎɚɕ ɜɑɎɘɌ-

ɞɚɗɚɏɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɎəɑɐɜɑəɌ ɔ ɔɝɛɚɗɨɓɟɑɞ-

ɝɫ ɍɌɗɗɨəɌɫ ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɛɜɔ ɜɑɎɘɌɞɚɔɐ-

əɚɘ Ɍɜɞɜɔɞɑ ɟ Ɏɓɜɚɝɗɧɡ ɛɚ ɐɌəəɧɘ ȸȼȾ ɖɔɝɞɔ, 

ɜɌɓɜɌɍɚɞɌəəɌɫ Ɏ 2005 ɏ. ɜɌɍɚɣɑɕ ɏɜɟɛɛɚɕ ɑɎɜɚ-

ɛɑɕɝɖɚɕ ɛɜɚɞɔɎɚɜɑɎɘɌɞɔɣɑɝɖɚɕ ɗɔɏɔ EULAR 

OMERACT RAMRIS (Outcome Measures in 

Rheumatology Clinical Trials RA MRI sc oring 

system) [8].  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɖɚɗɑəəɧɕ ɝɟɝɞɌɎ ɫɎ-

ɗɫɑɞɝɫ ɝɟɝɞɌɎɚɘ-ɘɔɤɑəɨɪ ɛɜɔ ɊȴȬ,  ɔɘɑɪɞɝɫ 

ɗɔɤɨ ɑɐɔəɔɣəɧɑ ɛɟɍɗɔɖɌɢɔɔ ɚ ɜɌɓɜɌɍɚɞɖɑ  

ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɝɞɜɟɖɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɖɚ-

ɗɑəəɧɡ ɝɟɝɞɌɎɚɎ ɛɚ ɐɌəəɧɘ ȸȼȾ ɟ ɍɚɗɨəɧɡ 

ɊȴȬ [9].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑɗɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɪɎɑəɔɗɨəɚɏɚ ɔɐɔɚɛɌɞɔɣɑɝɖɚɏɚ ɌɜɞɜɔɞɌ ɛɟɞɑɘ 

ɜɌɓɜɌɍɚɞɖɔ ɖɜɔɞɑɜɔɑɎ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɚɏɚ ɛɜɚɢɑɝɝɌ ɛɚ ɐɌəəɧɘ ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌ-

ɎɌ.  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 70 ɛɌɢɔ-

ɑəɞɚɎ, ɔɓ əɔɡ ɚɝəɚɎəɟɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 54 

ɍɚɗɨəɧɡ ɊȴȬ ɔ 16 ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ.  

ȯɜɟɛɛɟ ɍɚɗɨəɧɡ ɊȴȬ ɝɚɝɞɌɎɔɗɔ 28 ɐɑɎɚ-

ɣɑɖ ɔ 26 ɘɌɗɨɣɔɖɚɎ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑə-

ɞɚɎ ɝɚɝɞɌɎɔɗ 9,12Ñ3,67 ɗɑɞ. Ƚɜɑɐɔ əɔɡ ɏɜɟɛɛɟ 

ɐɚɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ (4,5-7,5 ɗɑɞ) ɝɚɝɞɌɎɔɗɔ 13 

ɣɑɗɚɎɑɖ, ɘɗɌɐɤɑɏɚ ɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ (7,5-11 

ɗɑɞ) ɝɚɝɞɌɎɔɗɔ 23 ɣɑɗɚɎɑɖɌ ɔ ɝɞɌɜɤɑɏɚ ɤɖɚɗɨ-

əɚɏɚ ɎɚɓɜɌɝɞɌ (ɝɞɌɜɤɑ 11 ɗɑɞ) ð 18 ɣɑɗɚɎɑɖ. Ȯɚɓ-

ɜɌɝɞ ɐɑɍɪɞɌ ɊȴȬ ɎɌɜɨɔɜɚɎɌɗ ɚɞ 1,3 ɐɚ 15,3 

ɗɑɞ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɐɑɍɪɞɌ ɓɌɍɚɗɑɎɌəɔɫ 

6,15Ñ3,86 ɗɑɞ. Ƚɜɑɐəɔɕ ɝɞɌɒ ɓɌɍɚɗɑɎɌəɔɫ ɟ 

ɍɚɗɨəɧɡ ɊȴȬ ɝɚɝɞɌɎɔɗ 42,1Ñ20,5 ɘɑɝɫɢɌ (9ð120 

ɘɑɝ.). ȰɔɌɏəɚɓ ɊȴȬ ɎɧɝɞɌɎɗɑə əɌ ɚɝəɚɎɌəɔɔ 

ɖɜɔɞɑɜɔɑɎ ILAR (International League of 

Associations for Rheumatology). ȽɚɏɗɌɝəɚ ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɘ ɖɜɔɞɑɜɔɫɘ ɛɌɢɔɑəɞɧ ɜɌɓɐɑɗɑəɧ əɌ 

ɛɚɐɏɜɟɛɛɧ ɚɗɔɏɚɌɜɞɔɖɟɗɫɜəɚɏɚ (n=38) ɔ ɛɚɗɔ-

Ɋ  
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Ɍɜɞɔɖɟɗɫɜəɚɏɚ (n=16) ɎɌɜɔɌəɞɚɎ ɌɜɞɜɔɞɌ. 

ȺɢɑəɖɌ ɌɖɞɔɎəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 

ɝɚɏɗɌɝəɚ ɀɑɐɑɜɌɗɨəɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɜɑɖɚ-

ɘɑəɐɌɢɔɫɘɔ ɛɚ ɚɖɌɓɌəɔɪ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɔ 

ɐɑɞɫɘ ɝ ɪɎɑəɔɗɨəɧɘ Ɍɜɞɜɔɞɚɘ (2013 ɏ.). ȾɌɖ, 12 

ɛɌɢɔɑəɞɚɎ (22,22%) əɌɡɚɐɔɗɔɝɨ Ɏ ɝɚɝɞɚɫəɔɔ 

ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɕ ɜɑɘɔɝɝɔɔ, əɔɓɖɌɫ ɝɞɑ-

ɛɑəɨ ɌɖɞɔɎəɚɝɞɔ ɟɝɞɌəɚɎɗɑəɌ ɟ 19 ɛɌɢɔɑə-

ɞɚɎ(35,18%), ɟɘɑɜɑəəɌɫ ɝɞɑɛɑəɨ ɌɖɞɔɎəɚɝɞɔ ð ɟ 

23 ɛɌɢɔɑəɞɚɎ (42,59%). 

ȿ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɞɚɫəɔɫ Ɏəɟɞɜɔɝɟ-

ɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ, ɎɖɗɪɣɌɫ ɎɚɓɜɌɝɞəɧɑ ɚɝɚɍɑə-

əɚɝɞɔ, ɌəɌɗɔɓ ɓɌɎɔɝɔɘɚɝɞɔ ȸȼ-ɖɌɜɞɔəɧ Ɏəɟɞ-

ɜɔɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɌɖɞɔɎəɚɝɞɔ ɛɜɚ-

ɢɑɝɝɌ, ɜɌɓɜɌɍɚɞɖɌ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɌɖɞɔɎəɚɝɞɔ 

ɊȴȬ ɐɗɫ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ȸȼȾ. 

ȯɜɟɛɛɟ ɖɚəɞɜɚɗɫ ɝɚɝɞɌɎɔɗɔ 16 ɟɝɗɚɎəɚ 

ɓɐɚɜɚɎɧɡ ɐɑɞɑɕ: 6 ɐɑɎɚɣɑɖ, 10 ɘɌɗɨɣɔɖɚɎ (ɝɜɑɐ-

əɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 12,28Ñ2,13 ɗɑɞ). Ƚɜɑɐɔ 

əɔɡ ɏɜɟɛɛɟ ɐɚɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ (4,5-7,5 ɗɑɞ) 

ɝɚɝɞɌɎɔɗɔ 3 ɣɑɗɚɎɑɖɌ, ɘɗɌɐɤɑɏɚ ɤɖɚɗɨəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ (7,5-11 ɗɑɞ) ɝɚɝɞɌɎɔɗɔ 8 ɣɑɗɚɎɑɖ ɔ ɝɞɌɜ-

ɤɑɏɚ ɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ (ɝɞɌɜɤɑ 11 ɗɑɞ) ð 5 

ɣɑɗɚɎɑɖ. ȿ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ Ɏɧɛɚɗ-

əɑə ɌəɌɗɔɓ ɎɚɓɜɌɝɞəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ȸȼ-

ɖɌɜɞɔəɧ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ 

Ƚɍɚɜ ɐɌəəɧɡ, ɖɜɚɘɑ ɖɗɔəɔɖɚ-

ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɔ ɐɑɘɚɏɜɌɠɔɣɑɝɖɔɡ ɐɌəəɧɡ, 

ɎɖɗɪɣɌɗ ɔɝɝɗɑɐɚɎɌəɔɑ ɖɜɚɎɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ 

ȽȺɉ, Ƚ-ɜɑɌɖɞɔɎəɚɏɚ ɍɑɗɖɌ, ɜɑɎɘɌɞɚɔɐəɚɏɚ ɠɌɖ-

ɞɚɜɌ (ȼɀ) ɝɟɘɘɌɜəɚɏɚ, ȼɀ ɖɗɌɝɝɌ IgM. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ Ɏɧɛɚɗəɑəɚ əɌɞɔɎəɚɑ ɔ ɛɚɝɞɖɚəɞɜɌɝɞ-

əɚɑ ȸȼȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɗɑəəɧɡ ɝɟɝɞɌɎɚɎ əɌ 

ȸȼ-ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ 

ɛɚɗɫ 1,5 Ⱦɗ (Vantage 1,5 T; Toshiba Medical 

Systems Europe). ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ȸȼ-

ɞɚɘɚɏɜɌɠɔɔ ɛɜɑɐɤɑɝɞɎɚɎɌɗɌ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ȶȽ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ, Ɏɧɛɚɗəɑə-

əɌɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɖɚɘɛɗɑɖɝɚɘ ɝ 

ɛɚɐɎɔɒəɚɕ ɐɔəɌɘɔɣɑɝɖɚɕ ɛɌəɑɗɨɪ Apollo DRF 

(ȴɞɌɗɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ȸȼ-ɖɌɜɞɔəɧ Ɏəɟɞɜɔɝɟ-

ɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ ɟ ɛɌɢɔɑəɞɚɎ ɚɝəɚɎəɚɕ ɔ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛ. Ȼɜɔ ȸȼȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɊȴȬ 

ɎɧɫɎɗɑə ɤɔɜɚɖɔɕ ɝɛɑɖɞɜ ɔɓɘɑəɑəɔɕ Ɏəɟɞɜɔɝɟ-

ɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ ɒɔɐɖɚɝɞɔ Ɏ 

ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ ð 83,58% (n=56) ɔ ɟɞɚɗɥɑəɔɫ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ð 43,28% (n=29) (ɜɔɝ. 1). 

ȼɑɒɑ ɎɝɞɜɑɣɌɗɝɫ ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ɜɔɝ. 2) ð 

20,89% (n=14), Ɍ ɞɌɖɒɑ ɖɚɝɞəɧɑ ɩɜɚɓɔɔ (ɜɔɝ. 3) 

ɔ ɔɓɘɑəɑəɔɫ ɘɑəɔɝɖɚɎ ɔ ɝɎɫɓɚɣəɚɏɚ ɌɛɛɌɜɌɞɌ ð 

ɛɚ 13,43% (n=9). Ȼɚɝɗɑɐəɑɑ ɘɑɝɞɚ ɛɚ ɣɌɝɞɚɞɑ 

ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɓɌəɔɘɌɗɔ ɔɓɘɑəɑəɔɫ ɝɟɝɞɌɎəɚɏɚ 

ɡɜɫɥɌ ð 8,95% (n=7) (ɜɔɝ. 4). 

ȻɜɑɚɍɗɌɐɌɪɥɔɘɔ ɔɓɘɑəɑəɔɫɘɔ ɫɎɔɗɔɝɨ 

ɛɜɚɫɎɗɑəɔɫ ɝɔəɚɎɔɞɌ Ɏ Ɏɔɐɑ ɟɞɚɗɥɑəɔɫ ɝɔəɚ-

ɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ 

(ɜɔɝ. 5). Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɑɐɔəɔɣəɧɑ ɖɚɝɞəɧɑ ɩɜɚɓɔɔ ɎɝɞɜɑɣɌɗɔɝɨ ɗɔɤɨ ɟ 

ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ. 

Ⱥɐəɚɕ ɔɓ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɍɗɑɘ ɊȴȬ 

ɫɎɗɫɑɞɝɫ əɑɐɚɝɞɌɞɚɣəɌɫ ɔɓɟɣɑəəɚɝɞɨ ɎɚɓɜɌɝɞ-

əɧɡ ɚɝɚɍɑəəɚɝɞɑɕ ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ. 

ȹɌɘɔ ɔɓɟɣɑəɚ ɝɚɝɞɚɫəɔɑ ɡɜɫɥɌ Ɏ ɜɌɓəɧɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ ɔ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɜɑɐəɫɫ 

ɞɚɗɥɔəɌ ɝɟɝɞɌɎəɚɏɚ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɖɌɖ ɖɚəɞɜɚɗɨəɚɕ, ɞɌɖ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ 

ɐɚɝɞɚɎɑɜəɚ (p<0,05) ɛɜɑɚɍɗɌɐɌɗɌ ɟ ɛɌɢɔɑəɞɚɎ 

ɘɗɌɐɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɛɌɢɔɑəɞɌɘɔ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ (ɜɔɝ. 

6). 

ɉɜɚɓɔɔ ɡɜɫɥɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɗɔɤɨ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝɞɌɜɤɑɏɚ ɤɖɚɗɨəɚɏɚ ɎɚɓɜɌɝɞɌ, ɣɞɚ ɘɚ-

ɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɔəɞɌɖɞəɧɕ ɖɜɚɎɚ-

ɞɚɖ ɓɚəɧ ɜɚɝɞɌ ɔ ɎɧɝɚɖɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɜɑɛɌ-

ɜɌɞɔɎəɧɘ ɛɜɚɢɑɝɝɌɘ ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɜɌɓɎɔɞɔɑ 

ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɡɜɫɥɌ ɟ ɐɑɞɑɕ ɝ çəɑ-

ɓɜɑɗɚɕè ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɚɕ. 

Ƚɜɑɐɔ ɎɚɓɜɌɝɞəɧɡ ɚɝɚɍɑəəɚɝɞɑɕ Ɏəɟɞɜɔ-

ɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ əɑ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɧɡ Ɏɚɓ-

ɜɌɝɞəɧɡ ɚɞɗɔɣɔɕ Ɏ ɞɚɗɥɔəɑ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚ-

ɗɚɣɖɔ. ȺɐəɌɖɚ ɛɜɔ ɌəɌɗɔɓɑ ɝɞɑɛɑəɔ ɟɞɚɗɥɑəɔɫ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɗɔ-

ɞɑɗɨəɚɝɞɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɟɝɞɌəɚɎɗɑəɌ 

ɛɜɫɘɌɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ (r=0,47, 

p<0,001) ɖɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɞɚɗɥɔ-

əɚɕ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɔ ɝɞɌɒɑɘ ɓɌɍɚɗɑɎɌ-

əɔɫ. Ȼɜɔ ɩɞɚɘ əɌɍɗɪɐɑəɔɫ ɝ ɟɞɚɗɥɑəəɚɕ ɝɔəɚ-

ɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɚɕ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɟɒɑ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 

Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɓɌɐɌɣɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɌɘɔ ɔɝɝɗɑɐɚɎɌɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ȸȼȾ Ɏ ɚɢɑəɖɑ 

ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɗɑə-

əɧɡ ɝɟɝɞɌɎɌɡ ɟ ɍɚɗɨəɧɡ ɊȴȬ. Ȱɗɫ ɩɞɚɏɚ Ɏɧɛɚɗ-

əɑəɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ȸȼ-ɝɔɘɛɞɚɘɚɎ ɝ ɌɖɞɔɎəɚ-

ɝɞɨɪ ɊȴȬ (ɜɔɝ. 7). 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ 

ȸȼ-ɝɔɘɛɞɚɘɚɎ ɟ ɍɚɗɨəɧɡ ɊȴȬ ɝ ɛɜɔɓəɌɖɌɘɔ 

ɌɖɞɔɎəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɌɢɔ-

ɑəɞɌɘɔ Ɏ ɝɚɝɞɚɫəɔɔ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɕ ɜɑ-

ɘɔɝɝɔɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ (p<0,05) ɣɌɥɑ 

ɎɧɫɎɗɫɗɚɝɨ ɟɞɚɗɥɑəɔɑ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ 

ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɕ Ɏɧɛɚɞ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɣɌɝɞɚɞɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɐɜɟ-

ɏɔɡ ȸȼ-ɝɔɘɛɞɚɘɚɎ ɟ ɍɚɗɨəɧɡ ɝ ɌɖɞɔɎəɧɘ ɔ əɑ-

ɌɖɞɔɎəɧɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ əɑ ɎɧɫɎ-

ɗɑəɚ.  

Ƚɜɑɐɔ ȸȼ-ɝɔɘɛɞɚɘɚɎ ɝ ɌɖɞɔɎəɚɝɞɨɪ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɚ 

ɖɚɜɜɑɗɔɜɟɑɞ ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚ-

ɗɚɣɖɔ, ɞɚɗɥɔəɌ ɝɗɚɫ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ, 

ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (ɞɌɍɗ. ʈ1) 

ȬəɌɗɔɓ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗ-

ɥɔəɧ ɎɧɛɚɞɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ  ɎɧɫɎɔɗ ɝɞɌɞɔɝɞɔɣɑɝɖɔ  
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ. 

Ȭ - ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ2-Ȯȴ. ȽɔəɚɎɔɞ. ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚɝɞɔ Ɏ ɝɟɛɜɌɛɌɞɑɗɗɫɜəɚɘ ɓɌɎɚɜɚɞɑ. 

ȭ ð ȻɚɝɞɖɚəɞɜɌɝɞəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, Ⱦ1-Ȯȴ. ȹɑɜɌɎəɚɘɑɜəɌɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɌɫ ɛɜɚɗɔ-

ɠɑɜɌɢɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɎəɟɞɜɔɝɟɝɞɌɎəɧɘ Ɏɧɛɚɞɚɘ Ɏ ɝɟɛɜɌɛɌɞɑɗɗɫɜəɚɘ ɓɌɎɚɜɚɞɑ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, PDFsat. 

Ɍ - ȽɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ. 

ɍ - ȶɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɗɌɞɑɜɌɗɨəɚɏɚ ɘɧɥɑɗɖɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

  

ȼɔɝ. 3.  ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɫ, Ⱦ2-Ȯȴ. 

ɉɜɚɓɔɔ ɍɚɖɚɎɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɘɑɐɔɌɗɨəɚɏɚ ɔ ɗɌɞɑ-

ɜɌɗɨəɚɏɚ ɘɧɥɑɗɖɚɎ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

ȼɔɝ. 4. ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, PDFSat ɝɌɏɔɞ-

ɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȿɣɌɝɞɖɔ ɡɚəɐɜɚɘɌɗɫɢɔɔ ɛɚ ɓɌɐəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɘɑ-

ɐɔɌɗɨəɚɏɚ ɘɧɥɑɗɖɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 
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ȼɔɝ. 5.  ȰɔɌɏɜɌɘɘɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ȸȼ-ɝɔɘɛɞɚɘɚɎ, ɎɧɫɎɗɑəəɧɡ ɟ ɍɚɗɨəɧɡ ɊȴȬ. 

 

ȼɔɝ. 6.  ȰɔɌɏɜɌɘɘɌ.  ȳəɌɣɑəɔɑ ɝɜɑɐəɑɕ ɞɚɗɥɔəɧ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫɥɌ Ɏ ɜɌɓəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ. 
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ʇʨʠʤʝʯʘʥʠʝ: *p<0,05; ʂʄ ï ʢʦʩʪʥʳʡ ʤʦʟʛ; ʉʆ ï ʩʠʥʦʚʠʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ. 

ȼɔɝ. 7.   ȰɔɌɏɜɌɘɘɌ. ȸȼ-ɝɑɘɔɚɞɔɖɌ ɛɚɜɌɒɑəɔɫ ɝɟɝɞɌɎɚɎ ɟ ɍɚɗɨəɧɡ ɊȴȬ ɝ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɨɪ Ɍɖ-

ɞɔɎəɚɝɞɔ. 
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ɓəɌɣɔɘɧɑ ɚɞɗɔɣɔɫ ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ, 

əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɕ ɜɑɘɔɝɝɔɔ, ɔ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ 

ɝ əɔɓɖɚɕ ɔ ɟɘɑɜɑəəɚɕ ɝɞɑɛɑəɨɪ ɌɖɞɔɎəɚɝɞɔ 

(ɜ<0,001, ɜ=0,005 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȰɌəəɧɕ ɛɚ-

ɖɌɓɌɞɑɗɨ Ɏ ɏɜɟɛɛɌɡ ɝ ɟɘɑɜɑəəɚɕ ɔ əɔɓɖɚɕ Ɍɖ-

ɞɔɎəɚɝɞɨɪ ɚɞɗɔɣɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɓəɌɣɔ-

ɘɚ (ɜɔɝ. 8).  

ȬəɌɗɚɏɔɣəɚ ɎɧɫɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɑ ɚɞɗɔɣɔɫ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɧ ɝɔəɚ-

ɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɛɌɢɔɑəɞɚɎ, 

əɌɡɚɐɫɥɔɡɝɫ Ɏ ɝɚɝɞɚɫəɔɔ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɕ ɜɑɘɔɝɝɔɔ, ɔ ɏɜɟɛɛɌɘɔ ɛɌɢɔɑəɞɚɎ 

ɝ əɔɓɖɚɕ ɔ ɟɘɑɜɑəəɚɕ ɝɞɑɛɑəɨɪ ɌɖɞɔɎəɚɝɞɨɪ 

(ɜ=0,005, ɜ=0,004 ɝɚɚɞɎɑɞɝɞɎɑəəɚ) (ɜɔɝ. 9).  

ȶɌɖ ɔ Ɏ ɝɗɟɣɌɑ ɌəɌɗɔɓɌ ɛɜɔɓəɌɖɌ çɘɌɖɝɔ-

ɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɎɧɛɚɞɌè, ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɘɌɖ-

ɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɧ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ 

əɑɎɚɓɘɚɒəɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ ɟɘɑɜɑəəɟɪ ɔ 

əɔɓɖɟɪ ɝɞɑɛɑəɨ ɌɖɞɔɎəɚɝɞɨ ɊȴȬ.  

Ȯəɟɞɜɔ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ ɊȴȬ ɟɝɞɌ-

əɚɎɗɑəɧ ɝɞɌɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɖɚɜɜɑɗɫɢɔɚəəɧɑ 

ɝɎɫɓɔ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɫɘɔ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘɔ 

ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɔ ɌɖɞɔɎəɚɝɞɨ ɊȴȬ. ȺɐəɌɖɚ 

ɔɓ ɞɌɍɗɔɢɧ ʈ2 Ɏɔɐəɚ, ɣɞɚ əɑɞ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɡ ɚɞɗɔɣɔɕ ɘɑɒɐɟ ɛɚɖɌɓɌɞɑɗɑɘ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɛɗɚɥɌɐɔ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ. ɃɌɝɞɚɞɌ 

ɎɧɫɎɗɑəɔɫ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɞɌɖɒɑ əɑ ɓɌɎɔ-

ɝɔɞ ɓəɌɣɔɘɚ ɚɞ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ.  

Ⱥɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɓɌɐɌɣ ɐɌəəɚɏɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɫɎɔɗɌɝɨ ɜɌɓɜɌɍɚɞɖɌ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ 

ɌɖɞɔɎəɚɝɞɔ ɊȴȬ.  

Ȼɜɔ ɌəɌɗɔɓɑ ɎɓɌɔɘɚɝɎɫɓɔ ȸȼ-ɝɔɘɛɞɚɘɚɎ ɝ 

ɌɖɞɔɎəɚɝɞɨɪ ɊȴȬ ɎɧɫɎɗɑəɚ, ɣɞɚ ɗɔɤɨ ɞɚɗɥɔəɌ 

ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ Ɏɧ-

ɛɚɞɌ ɔ ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɝɎɫ-

ɓɌəɧ ɝ ɌɖɞɔɎəɚɝɞɨɪ ɓɌɍɚɗɑɎɌəɔɫ, ɛɚɩɞɚɘɟ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚ ɟɣɔɞɧɎɌɞɨ Ɏ ɍɌɗɗɨəɚɕ ɚɢɑəɖɑ ɗɔɤɨ 

ɩɞɔ ɛɜɔɓəɌɖɔ.  

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɝɖɌɓɌəəɚɏɚ ɜɌəɑɑ, ɚɞɑɖ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ əɑ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɚɞɗɔɣɔɑ 

ɌɖɞɔɎəɚɏɚ ɔ əɑɌɖɞɔɎəɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ, ɛɚɩɞɚɘɟ əɌɘɔ ɛɜɔɝɎɚɑəɚ əɌɔɍɚɗɨɤɑɑ 

ɓəɌɣɑəɔɑ ɎəɟɞɜɔɝɟɝɞɌɎəɚɘɟ Ɏɧɛɚɞɟ ɔ ɟɞɚɗɥɑ-

əɔɪ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, Ɍ ɚɞɑɖɟ ɖɚɝɞəɚɏɚ 

ɘɚɓɏɌ ɚɞɎɚɐɔɞɝɫ Ɏ ɍɌɗɗɨəɚɕ ɚɢɑəɖɑ ɘɑəɨɤɌɫ 

ɜɚɗɨ (ɞɌɍɗ. ʈ3). 

ȶɜɚɘɑ ɞɚɏɚ, ɞɌɖ ɖɌɖ ɜɌɓɘɑɜəɧɑ Ɏɑɗɔɣɔəɧ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɛɌɜɌɘɑɞɜɚɎ ɓəɌɣɔɞɑɗɨəɚ ɎɌɜɨɔ-

ɜɟɪɞ ɝɜɑɐɔ ɐɑɞɑɕ ɜɌɓəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛ, ɞɚ 

ɎɖɗɪɣɌɞɨ Ɏ ɍɌɗɗɨəɟɪ ɚɢɑəɖɟ ɜɌɓɘɑɜəɚɝɞɨ ɛɜɔ-

ɓəɌɖɚɎ əɑɢɑɗɑɝɚɚɍɜɌɓəɚ. Ȼɚɩɞɚɘɟ Ɏ ɍɌɗɗɨəɚɕ 

ɚɢɑəɖɑ ɛɜɑɐɗɚɒɑəɚ ɟɣɔɞɧɎɌɞɨ ɞɚɗɨɖɚ ɠɌɖɞ 

əɌɗɔɣɔɫ ɔɗɔ ɚɞɝɟɞɝɞɎɔɫ ȸȼ-ɝɔɘɛɞɚɘɌ.  

ȹɌ ɚɝəɚɎɌəɔɔ Ɏɧɤɑ ɔɓɗɚɒɑəəɚɏɚ əɌɘɔ 

ɛɜɑɐɗɚɒɑə ɝɗɑɐɟɪɥɔɕ Ɍɗɏɚɜɔɞɘ ɍɌɗɗɨəɚɕ ɚɢɑə-

ɖɔ: 

1. Ȯ ɝɗɟɣɌɑ ɚɍəɌɜɟɒɑəɔɫ ɎəɟɞɜɔɝɟɝɞɌɎəɚ-

ɏɚ ɎɧɛɚɞɌ, ɛɜɔɓəɌɖɟ ɛɜɔɝɎɌɔɎɌɑɞɝɫ 1 ɍɌɗɗ, Ɏ 

ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ð 0 ɍɌɗɗɚɎ.  

2. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ ɟɞɚɗɥɑəəɚɕ ɝɔəɚɎɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɩɞɚɘɟ ɛɜɔɓəɌɖɟ ɛɜɔɝɎɌɔɎɌɑɞɝɫ 

1 ɍɌɗɗ, Ɏ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɟɞɚɗɥɑəɔɫ ɝɔəɚɎɔ-

Ɍɗɨəɚɕ ɚɍɚɗɚɣɖɔ ð 0 ɍɌɗɗɚɎ. 

3. ȮɧɫɎɗɑəɔɑ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɡɌɜɌɖ-

ɞɑɜɔɓɟɑɞɝɫ ɛɜɔɝɎɚɑəɔɑɘ 0,5 ɍɌɗɗɚɎ, Ɏ ɝɗɟɣɌɑ 

ɚɞɝɟɞɝɞɎɔɫ ɛɜɔɓəɌɖɌ ð 0 ɍɌɗɗɚɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɟɘɘɌ ɍɌɗɗɚɎ ɛɚ ɞɜɑɘ 

ɛɜɔɓəɌɖɌɘ ɘɚɒɑɞ ɎɌɜɨɔɜɚɎɌɞɨ ɚɞ 0 ɐɚ 2,5 ɍɌɗ-

ɗɚɎ. 

ȶɚɜɜɑɗɫɢɔɚəəɧɕ ɌəɌɗɔɓ ɝɟɘɘɧ ɍɌɗɗɚɎ ɔ 

ɖɗɔəɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ ɟɝɞɌəɚɎɔɗ ɝɞɌ-

ɞɔɣɑɝɖɔ ɓəɌɣɔɘɟɪ ɖɚɜɜɑɗɫɢɔɚəəɟɪ ɝɎɫɓɨ ɘɑɒ-

ɐɟ ɩɞɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ (r=0,40, p=0,018) (ɜɔɝ. 

10).  

ȬəɌɗɔɓ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɝɟɘɘɧ ɍɌɗɗɚɎ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɖɗɔəɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ 

ɊȴȬ ɎɧɫɎɔɗ, ɣɞɚ ɐɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚ ɚɞɗɔɣɌɑɞɝɫ ɘɑɒɐɟ ɏɜɟɛɛɚɕ ɜɑ-

ɘɔɝɝɔɔ ɔ ɏɜɟɛɛɌɘɔ ɝ əɔɓɖɚɕ ɔ ɟɘɑɜɑəəɚɕ Ɍɖ-

ɞɔɎəɚɝɞɨɪ (p=0,029, p<0,001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȽɟɘɘɌ ɍɌɗɗɚɎ Ɏ ɏɜɟɛɛɌɡ ɝ ɟɘɑɜɑəəɚɕ ɔ əɔɓɖɚɕ 

ɌɖɞɔɎəɚɝɞɨɪ ɚɞɗɔɣɌɑɞɝɫ ɝɞɌɞɔɝɞɔɣɑɝɖɔ əɑ ɓəɌ-

ɣɔɘɚ, ɛɚɩɞɚɘɟ əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɛɜɑɐɗɌɏɌɑɞɝɫ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɍɌɗɗɨəɟɪ ɤɖɌɗɟ ɐɗɫ ɜɌɓɏɜɌəɔɣɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɝɚɝɞɚɫəɔɔ ɜɑɘɔɝɝɔɔ ɔ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ.  

Ȯ ɝɗɟɣɌɑ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɌɖɞɔɎəɚɝɞɔ  

ȾɌɍɗɔɢɌ ʈ1.  ȮɓɌɔɘɚɝɎɫɓɨ ȸȼ-ɛɜɔɓəɌɖɚɎ ɛɚɜɌɒɑəɔɫ ɝɟɝɞɌɎɚɎ ɝ ɌɖɞɔɎəɚɝɞɨɪ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ. 

ʄʈ-ʩʠʤʧʪʦʤʳ  r  p 

ʊʦʣʱʠʥʘ ʩʠʥʦʚʠʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ  0,34  <0,001 

ʊʦʣʱʠʥʘ ʚʳʧʦʪʘ  0,36  <0,001 

ʆʪʝʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ  0,29  0,008  

ʂʦʩʪʥʳʝ ʵʨʦʟʠʠ  0,01  1,00 

ʀʟʤʝʥʝʥʠʷ ʭʨʷʱʘ  -0,45 0,09 
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ʢʦʵʬʬʠʮʠʝʥʪ ʂʨ-ʋʦʣʝʩʩʘ=23,33, p=0,00001

 

ȼɔɝ. 8.  ȰɔɌɏɜɌɘɘɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɧ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ. 

 

ȼɔɝ. 9.   ȰɔɌɏɜɌɘɘɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɘɌɖɝɔɘɌɗɨəɚɕ ɞɚɗɥɔəɧ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɝɞɑɛɑəɔ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ. 
Scatterplot of Var18 against ʘʢʪʠʚʥʦʩʪʴ

ʘʣʠʥʘ ,fkks.sta 39v*59c

Var18 = 0,7778+0,3757*x
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 ʘʢʪʠʚʥʦʩʪʴ:Var18:   r = 0,4025; p = 0,0183  

ȼɔɝ. 10.  ȯɜɌɠɔɖ. ȶɚɜɜɑɗɫɢɔɚəəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɍɌɗɗɨəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɝɚɝɞɚɫəɔɫ ɖɚɗɑəəɚɏɚ 

ɝɟɝɞɌɎɌ ɔ ɌɖɞɔɎəɚɝɞɨɪ ɊȴȬ. 
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ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ ɫɎ-

ɗɫɑɞɝɫ ɠɚɜɘɟɗɔɜɚɎɖɌ ɖɜɔɞɑɜɔɑɎ ɜɑɘɔɝɝɔɔ ɔ 

ɌɖɞɔɎəɚɝɞɔ ɓɌɍɚɗɑɎɌəɔɫ. ȿɜɚɎɑəɨ ɓəɌɣɑəɔɫ 

ɝɟɘɘɧ ɍɌɗɗɚɎ, ɛɚɓɎɚɗɫɪɥɔɕ ɜɌɓɐɑɗɔɞɨ ɛɌɢɔɑə-

ɞɚɎ Ɏ ɜɑɘɔɝɝɔɔ ɚɞ ɛɌɢɔɑəɞɚɎ ɝ ɌɖɞɔɎəɧɘ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ Ɏ ɝɟɝɞɌɎɌɡ, ɚɛɜɑɐɑɗɫɗɔ 

ɝ ɛɚɘɚɥɨɪ ɚɢɑəɖɔ ɖɚɚɜɐɔəɌɞ ROC-ɖɜɔɎɚɕ (ɜɔɝ. 

11).  

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ, ɛɜɔɎɑɐɑəəɧɘ Ɏ ɞɌɍɗɔɢɑ 

ʈ4, əɌɔɍɚɗɑɑ ɚɛɞɔɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɚɝɞɔɏɌɪɞɝɫ ɛɜɔ ɛɚ-

ɜɚɏɚɎɚɘ ɟɜɚɎəɑ ɝɟɘɘɧ ɍɌɗɗɚɎ ð 0,75. Ȼɜɔ ɐɌə-

əɚɘ ɟɜɚɎəɑ ɝɟɘɘɧ ɍɌɗɗɚɎ ɛɜɑɐɗɚɒɑəəɌɫ ɍɌɗɗɨ-

əɌɫ ɚɢɑəɖɌ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ ɛɚ ɐɌəəɧɘ ȸȼ-

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 92%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 72% Ɏ ɎɧɫɎɗɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɌɖɞɔɎəɧɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ.  

Ȯ ɖɌɣɑɝɞɎɑ ɔɗɗɪɝɞɜɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɟɖɌɓɧɎɌɪɥɔɡ əɌ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɌɖɞɔɎəɚɝɞɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɗɑəəɚɘ ɝɟɝɞɌɎɑ, 

ɛɜɔɎɑɐɑəɚ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ. 

ȻɌɢɔɑəɞɖɌ, 8 ɗɑɞ, ɍɚɗɨəɌ ɊȴȬ Ɏ ɞɑɣɑəɔɑ 

1,5 ɗɑɞ. ȻɜɑɐɦɫɎɗɫɑɞ ɒɌɗɚɍɧ əɌ ɛɜɔɛɟɡɗɚɝɞɨ, 

ɚɏɜɌəɔɣɑəɔɑ ɚɍɦɑɘɌ ɐɎɔɒɑəɔɕ Ɏ ɖɚɗɑəəɚɘ ɝɟ-

ɝɞɌɎɑ. Ȼɜɔ ɚɍɦɑɖɞɔɎəɚɘ ɚɝɘɚɞɜɑ ɎɧɫɎɗɑəɚ ɟɎɑ-

ɗɔɣɑəɔɑ, ɐɑɠɔɏɟɜɌɢɔɫ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ, ɝ 

ɚɏɜɌəɔɣɑəɔɑɘ ɝɏɔɍɌəɔɫ ɔ ɜɌɓɏɔɍɌəɔɫ, ɘɑɝɞəɌɫ 

ɞɑɘɛɑɜɌɞɟɜɌ əɌɐ ɚɍɗɌɝɞɨɪ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ əɑ 

ɛɚɎɧɤɑəɌ.  

 ȷɌɍɚɜɌɞɚɜəɧɑ ɐɌəəɧɑ:  

Å ȽȺɉ 10 ɘɘ/ɣɌɝ, ɖɚɗɔɣɑɝɞɎɚ ɗɑɕɖɚɢɔɞɚɎ 

9Å109/ɏ/ɗ. 

Å Ȯ ɔɘɘɟəɚɗɚɏɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɖɜɚɎɔ: ȼɀ 

ɝɟɘɘɌɜəɧɕ 9,73 ȸȱ/ɘɗ, ȼɀ - Ig M 6,47 ȸȱ/ɘɗ, 

ȬȸɂȮ ð 10,18 ȱɐ/ɘɗ.  

ȽɚɏɗɌɝəɚ çɀɑɐɑɜɌɗɨəɧɘ ɖɗɔəɔɣɑɝɖɔɘ ɜɑ-

ɖɚɘɑəɐɌɢɔɫɘ ɛɚ ɚɖɌɓɌəɔɪ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚ-

ɥɔ ɐɑɞɫɘ ɝ ɪɎɑəɔɗɨəɧɘ Ɍɜɞɜɔɞɚɘè ɟ ɐɌəəɚɏɚ 

ɛɌɢɔɑəɞɌ ɟɝɞɌəɚɎɗɑəɚ ɝɚɝɞɚɫəɔɑ ɖɗɔəɔɖɚ-

ɗɌɍɚɜɌɞɚɜəɚɕ ɜɑɘɔɝɝɔɔ.  

ȻɌɢɔɑəɞɖɑ ɎɧɛɚɗəɑəɌ ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟ-

ɝɞɌɎɌ ɝ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɝɟɍɝɞɜɌɞɌ ɔ ɟɝɞɌəɚɎɗɑəɔɫ ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ (ɜɔɝ. 12).  

ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɖɗɔ-

əɔɣɑɝɖɔɘɔ ɜɑɖɚɘɑəɐɌɢɔɫɘɔ ɝɚɝɞɚɫəɔɑ ɜɑɍɑəɖɌ 

(ɔɗɔ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ?) ɜɌɝɢɑəɔɎɌɗɚɝɨ ɖɌɖ ɜɑ-

ɘɔɝɝɔɫ, əɌɗɔɣɔɪ ɛɜɚɗɔɠɑɜɌɢɔɔ ɝɔəɚɎɔɌɗɨəɚɕ 

ɚɍɚɗɚɣɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ  ɎəɟɞɜɔɝɟɝɞɌɎəɧɘ  Ɏɧ-

ɛɚɞɚɘ ɍɧɗɌ ɛɜɔɝɎɚɑəɌ ɝɟɘɘɌ ɍɌɗɗɚɎ ɜɌɎəɌɫ 2, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɌɫ ɚ əɌɗɔɣɔɔ ɌɖɞɔɎəɚɏɚ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɗɑəəɚɘ ɝɟɝɞɌɎɑ.  

ȮɧɎɚɐɧ. 

1. ȴɓɘɑəɑəɔɫ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɖɌɜ-

ɞɔəɧ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɟ ɍɚɗɨəɧɡ ɊȴȬ ɎɧɫɎ-

ɗɑəɧ Ɏɚ Ɏɝɑɡ ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜɌɡ ɔ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɛɜɑɐɝɞɌɎɗɑəɧ ɫɎ-

ɗɑəɔɫɘɔ ɝɔəɚɎɔɞɌ (83,58%), ɓəɌɣɔɞɑɗɨəɚ ɜɑɒɑ - 

ɚɞɑɖɚɘ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ (20,89%), ɖɚɝɞəɧɘɔ ɩɜɚ-

ɓɔɫɘɔ (13,43%) ɔ ɔɓɘɑəɑəɔɫɘɔ ɡɜɫɥɌ Ɏ Ɏɔɐɑ 

ɑɏɚ ɔɝɞɚəɣɑəɔɫ ɔ ɡɚəɐɜɚɘɌɗɫɢɔɔ (8,95%). Ȼɜɔ 

ɩɞɚɘ əɌɔɍɚɗɑɑ ɜɌəəɔɘ  ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘ  ɔɓɘɑ- 

ȾɌɍɗɔɢɌ ʈ2.  ȻɚɖɌɓɌɞɑɗɨ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɗɚɥɌɐɔ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ. 

 ʈʝʤʠʩʩʠʷ  ʅʠʟʢʘʷ  ʋʤʝʨʝʥʥʘʷ  

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 12  19  23  

ʄʝʜʠʘʥʘ  0  0  0  

ʄʘʢʩʠʤʫʤ - ʤʠʥʠʤʫʤ  0-45  0-25  0-60  

ɼʀ 95%  0,59-19,93  0-6,51  1,83-20,60  
 

ȾɌɍɗɔɢɌ ʈ3.  ȻɚɖɌɓɌɞɑɗɨ ɘɌɖɝɔɘɌɗɨəɚɕ ɛɗɚɥɌɐɔ ɚɞɑɖɌ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɖɗɔəɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ. 
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ȼɔɝ. 11.  ROC ð ɖɜɔɎɌɫ. 

ȺɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȸȼȾ ɝ ɍɌɗɗɨəɚɕ ɚɢɑəɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌɖɞɔɎəɚɝɞɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑɜɑəɞəɚɏɚ ɘɑɞɚɐɌ ɔɝɛɚɗɨɓɚɎɌəɧ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɑ ɖɜɔɞɑɜɔɔ 

ɌɖɞɔɎəɚɝɞɔ. ȻɗɚɥɌɐɨ ɛɚɐ ɖɜɔɎɚɕ ROC ɝɚɝɞɌɎɔɗɌ 0,890 (95% Ȱȴ: 0,805-0,974). 

ȾɌɍɗɔɢɌ ʈ4.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɓəɌɣɑəɔɕ ɝɟɘɘɧ ɍɌɗɗɚɎ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɚɜɐɔəɌɞ ROC-ɖɜɔɎɚɕ. 

ɿʘʢʣʶʯʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʘʢ-

ʪʠʚʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʝʩʣʠ ʩʫʤʤʘ ʙʘʣʣʦʚ 

ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ 

ʏʫʚ
ʪʚʠʪʝʣʴʥʦʩʪʴ 1 - ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʉʧʝʮʠʬʠʯʥʦʩʪʴ 

0 1,00 1,000 0 

0,25 0,92 0,33 0,67 

0,75 0,92 0,28 0,72 

1,25 0,67 0,17 0,83 

1,75 0,64 0 0 

2,25 0,13 0 0 

2,5 0 0 0 
 

 

ȼɔɝ. 12,Ɍ. 

 

ȼɔɝ. 12,ɍ. 

 

ȼɔɝ. 12,Ɏ. 

ȼɔɝ. 12.   ȸȼȾ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ. ȻɚɝɞɖɚəɞɜɌɝɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɝɌɏɔɞɞɌɗɨəɧɑ (Ɍ, ɍ) ɔ ɖɚɜɚəɌɗɨ-

əɌɫ (Ɏ) ɛɜɚɑɖɢɔɔ, Ⱦ1-Ȯȴ.  

ȸɌɝɝɔɎəɌɫ əɑɜɌɎəɚɘɑɜəɌɫ ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɎəɟɞɜɔɝɟɝɞɌɎəɧɘ Ɏɧɛɚɞɚɘ. 
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əɑəɔɑɘ ɎəɟɞɜɔɝɟɝɞɌɎəɧɡ ɝɞɜɟɖɞɟɜ ɖɚɗɑəəɚɏɚ 

ɝɟɝɞɌɎɌ ɛɜɔ ɊȴȬ ɫɎɗɫɪɞɝɫ ɛɜɚɗɔɠɑɜɌɢɔɫ ɝɔ-

əɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɕ Ɏɧɛɚɞ.  

2. Ȼɚ ɐɌəəɧɘ ȸȼȾ ɎɧɫɎɗɑəɚ ɝɞɌɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɚɑ ɝəɔɒɑəɔɑ ɞɚɗɥɔəɧ ɏɔɌɗɔəɚɎɚɏɚ ɡɜɫ-

ɥɌ Ɏ ɝɞɌɜɤɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ ɛɚ ɝɜɌɎəɑəɔɪ 

ɝ ɘɗɌɐɤɑɕ. ȹɌɗɔɣɔɑ ɩɜɚɓɔɕ ɡɜɫɥɌ Ɏ əɑɍɚɗɨɤɚɘ 

ɖɚɗɔɣɑɝɞɎɑ əɌɍɗɪɐɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑɕ 

ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ ɔ ɚɞɝɟɞɝɞɎɔɑ ɛɚɐɚɍəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɡɜɫɥɌ ɟ ɛɌɢɔɑəɞɚɎ ɐɚɤɖɚɗɨəɚɏɚ Ɏɚɓ-

ɜɌɝɞɌ ɛɚɐɞɎɑɜɒɐɌɑɞ ɝɟɥɑɝɞɎɟɪɥɟɪ ɞɑɚɜɔɪ ɚ 

ɞɚɘ, ɣɞɚ ɔəɞɌɖɞəɧɕ ɖɜɚɎɚɞɚɖ ɓɚəɧ ɜɚɝɞɌ ɔ Ɏɧ-

ɝɚɖɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɖ ɜɑɛɌɜɌɞɔɎəɧɘ ɛɜɚɢɑɝɝɌɘ 

ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɜɌɓɎɔɞɔɑ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑ-

əɑəɔɕ ɡɜɫɥɌ ɟ ɐɑɞɑɕ ɝ çəɑɓɜɑɗɚɕè ɖɚɝɞəɚ-

ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɚɕ. 

3. ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȸȼȾ Ɏ 

ɟɝɞɌəɚɎɗɑəɔɔ ɌɖɞɔɎəɚɝɞɔ ɊȴȬ ɛɚɖɌɓɌɗɚ, ɣɞɚ 

ɞɚɗɥɔəɌ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣɖɔ, ɞɚɗɥɔəɌ 

ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ ɔ ɚɞɑɖ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ 

ɖɚɜɜɑɗɫɢɔɚəəɚ ɝɎɫɓɌəɧ ɝ ɌɖɞɔɎəɚɝɞɨɪ ɎɚɝɛɌ-

ɗɑəɔɫ (ɜ<0,01), ɚɐəɌɖɚ ɗɔɤɨ ɞɚɗɥɔəɌ ɝɔəɚɎɔɫ ɔ 

ɞɚɗɥɔəɌ ɎɧɛɚɞɌ ɐɚɝɞɚɎɑɜəɚ ɜɌɓɗɔɣɌɪɞɝɫ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌɖɞɔɎəɧɘ ɔ əɑɌɖɞɔɎəɧɘ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɘ ɛɜɚɢɑɝɝɚɘ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɚɞɑɖ ɖɚɝɞ-

əɚɏɚ ɘɚɓɏɌ əɑ ɛɚɓɎɚɗɫɑɞ ɚɞɎɑɞɔɞɨ əɌ ɩɞɚɞ Ɏɚ-

ɛɜɚɝ.  

4. ȼɌɓɜɌɍɚɞɖɌ ɝɔɝɞɑɘɧ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ 

ɌɖɞɔɎəɚɝɞɔ ɎɚɝɛɌɗɑəɔɫ ɐɗɫ ɖɚɗɑəəɚɏɚ ɝɟɝɞɌɎɌ ɟ 

ɍɚɗɨəɧɡ ɊȴȬ ɛɚɖɌɓɌɗɌ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ Ɏɖɗɪ-

ɣɑəɔɫ Ɏ ɝɟɘɘɟ ɍɌɗɗɚɎ ɞɌɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ, ɖɌɖ 

ɠɌɖɞ əɌɗɔɣɔɫ ɟɞɚɗɥɑəɔɫ ɝɔəɚɎɔɌɗɨəɚɕ ɚɍɚɗɚɣ-

ɖɔ ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɎɧɛɚɞɌ ɝ ɛɜɔɝɎɚɑəɔɑɘ 

ɖɌɒɐɚɘɟ ɛɚ 1 ɍɌɗɗɟ, 0,5 ɍɌɗɗɚɎ ð əɌɗɔɣɔɪ ɚɞɑɖɌ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ ɩɞɚɘ ɜɌɓɜɌɍɚɞɌəəɧɕ ɝɛɚ-

ɝɚɍ ɍɌɗɗɨəɚɕ ɚɢɑəɖɔ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ (92%). 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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RECENT DIAGNOSTIC OPPORTUNITIES IN ULTRASOUND DIAGNOSTICS OF LOWER 

EXTREMITIES DEEP VEINS THROMBOSIS 

 

Zubarev  A.R., Krivosheeva  N.V., Rychkova  I.V., Demidova  A.K., Nikolskiy S.E. 

 

urpose.  The aim of this study was to analyze physical basis and assess opportun i-

ties and advantages of new ultrasound technologies: quantitative assessment of 

acoustic structures (Acoustic Structure Quantification, ASQ), u ltrasound ela s-

tography (USE), mapping of microvascular bedflow with high spatial and temporal resolution 

(Superb Microvascular Imaging, SMI) in evaluation of patients with venous thrombosis of 

lower extremities.  

Materials and methods.  The study involved 72  patients (41 men - 56,9% and 31 

women ð 43,1%) aged 42 -85 with venous thrombosis of lower extremities (144 lower extre m-

ities). All patients had undergone standard ultrasound investigation including B -mode, color 

duplex or power doppler imaging modes. In a ddition to standard modes we used new ultr a-

sound technologies announced by Toshiba Medical Systems and listed among options in 

ultrasound system AplioÊ 500.   

Results.  We assessed condition of main veins of lower extremities, including revea l-

ing of thrombo tic changes and estimation of the spreading level and composition of thro m-

botic masses. During dynamic follow -up signs of the initial stages of recanalization were r e-

vealed and comparison of thrombolysis process intensity with further follow -up studies was  

performed. A significant advantage of new technologies in comparison with a standard u l-

trasound examination was established.  

Conclusions.  Acoustic Structures Quantification, ultrasound elastography and S u-

perb Microvascular Imaging of Toshiba Medical Syste ms can be effectively used for exami n-

ing patients with venous thrombosis in the system of inferior vena cava. Taking into consi d-

eration the fact that these technologies are highly informative, not time consuming and si m-

ple in everyday use they can be recom mended to be included into standard ultrasound i n-

vestigation for precise assessment of revealed abnormalities.  

 
Keywords: ASQ, ultrasound elastography, SMI, AplioAplioÊ 500 of Toshiba Medical 

Systems, venous blood flow, microvascular bed, thrombotic masses , venous thrombosis, r e-

canalization  processes.
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɠɔɓɔɣɑɝɖɔɑ ɚɝəɚɎɧ ɔ ɚɢɑəɔɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɔ ɛɜɑɔɘɟɥɑɝɞɎɌ əɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ð ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ Ɍɖɟ-

ɝɞɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɧ (Acoustic Structure Quantification ASQ), ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ 

ɩɗɌɝɞɚɏɜɌɠɔɔ (ȿȳɉȯ), ɖɌɜɞɔɜɚɎɌəɔɫ ɘɔɖɜɚɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɝ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚ-Ɏɜɑɘɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ SMI (Superb Microvascular Imaging) Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ Ɏɑəɚɓəɧɘɔ ɞɜɚɘɍɚɓɌɘɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 72 ɛɌɢɔɑəɞɌ (144 ɖɚəɑɣəɚ-
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ɝɞɔ), ɛɚɝɞɟɛɔɎɤɔɡ Ɏ ɝɞɌɢɔɚəɌɜ ɝ Ɏɑəɚɓəɧɘɔ ɞɜɚɘɍɚɓɌɘɔ Ɏɑə əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 42 ɐɚ 88 ɗɑɞ. ȸɟɒɣɔə ɍɧɗɚ 41 (56,9%), ɒɑəɥɔə 31 (43,1%). Ȯɝɑɘ Ɏɖɗɪɣɑə-

əɧɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɝɞɌəɐɌɜɞəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɚɍɝɗɑɐɚɎɌ-

əɔɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ȯ-ɜɑɒɔɘɌ ɔ ɜɑɒɔɘɌ ɢɎɑɞəɚɏɚ ɐɟɛɗɑɖɝəɚɏɚ ɔɗɔ ɩəɑɜɏɑɞɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ. ȳɌɞɑɘ ɍɧɗɔ ɛɜɔɘɑəɑəɧ əɚɎɧɑ ɘɑɞɚɐɔɖɔ, Ɍəɚəɝɔɜɟɑɘɧɑ ɖɚɘɛɌəɔɑɕ 

Toshiba, ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɛɜɔɍɚɜɑ AplioÊ 500. 

ȼɑɓɟɗɨɞɌɞɧ. ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɏɑə əɔɒəɔɡ 

ɖɚəɑɣəɚɝɞɑɕ, ɎɖɗɪɣɌɪɥɌɫ  ɎɧɫɎɗɑəɔɫ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɔ ɚɛɜɑɐɑɗɑəɔɑ 

ɟɜɚɎəɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔ ɡɌɜɌɖɞɑɜɌ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɘɌɝɝ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɚɛɜɑɐɑɗɫɗɔɝɨ ɛɜɔɓəɌɖɔ əɌɣɌɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ ɜɑɖɌəɌɗɔɓɌɢɔɔ ɔ 

ɝɚɛɚɝɞɌɎɗɫɗɌɝɨ ɌɖɞɔɎəɚɝɞɨ ɛɜɚɞɑɖɌɪɥɔɡ ɛɜɚɢɑɝɝɚɎ ɗɔɓɔɝɌ ɞɜɚɘɍɌ ɛɜɔ ɛɚɝɗɑɐɟɪɥɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ. ȮɧɫɎɗɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔɝɛɚɗɨɓɟɑɘɧɡ ɘɑɞɚɐɔɖ  ɛɜɔ ɝɜɌɎəɑəɔɔ ɝɚ 

ɝɞɌəɐɌɜɞəɧɘ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ. 

ȮɧɎɚɐɧ. ȸɑɞɚɐɔɖɔ ASQ, ȿȳɉȯ, SMI ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɛɜɔɍɚɜɌ AplioÊ 500 ɖɚɘ-

ɛɌəɔɔ Toshiba ɘɚɏɟɞ ɝ ɟɝɛɑɡɚɘ ɛɜɔɘɑəɫɞɨɝɫ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ Ɏɑəɚɓəɧɘɔ 

ɞɜɚɘɍɚɓɌɘɔ Ɏ ɝɔɝɞɑɘɑ əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɧ, Ɍ ɟɣɔɞɧɎɌɫ ɔɡ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ, əɑɍɚɗɨ-

ɤɟɪ Ɏɜɑɘɫ ɓɌɞɜɌɞəɚɝɞɨ ɔ ɛɜɚɝɞɚɞɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ,  ɘɚɏɟɞ ɍɧɞɨ ɜɑɖɚɘɑəɐɚɎɌəɧ ɐɗɫ 

Ɏɖɗɪɣɑəɔɫ Ɏ ɚɍɦɑɘ ɝɞɌəɐɌɜɞəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɐɑɞɌɗɔɓɌɢɔɔ Ɏɧ-

ɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ASQ, ȿȳɉȯ, SMI, AplioÊ 500 ɖɚɘɛɌəɔɔ Toshiba, Ɏɑəɚɓəɧɕ ɖɜɚ-
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raditionally all diagnostically i mportant 

programs for investigation of p atients with 

venous thrombosis in the system of inf e-

rior vena cava were based on color duplex sca n-

ning only. In the last decade new technologies 

based  on fundamental principles of essential o p-

tics, consi dering peculiarities of visual perception 

were b ecoming more and more popular.  

Nowadays it is obvious that particularly b e-

cause of physiological peculiarities of visual pe r-

ception, based on such fundame ntal principles as 

binocular vision (our ability to see with two eyes), 

accommodation (adaptation of eyes in order to see 

the object precisely on different distances) and 

convergence (simultaneous inward movement of 

eyes toward each other) further progress  of visua l-

izing ultrasound technologies is becoming evident. 

No doubt that helps to significantly increase dia g-

nostic value of date acquired during standard u l-

trasound examination.   

Puprose . 

The aim of this study was to analyze phys i-

cal basis and assess o pportunities and advantages 

of new ultrasound technologies: quantitative a s-

sessment of acoustic structures (Acoustic Stru c-

ture Quantification, ASQ), ultrasound ela s-

tography (USE), mapping of microvascular bedflow 

with high spatial and temporal resolution ( Superb 

Microvascular Imaging, SMI) in evaluation of p a-

tients with venous thrombosis of lower extrem i-

ties.  

Materials and methods . 

The study involved 72 patients (41 men - 

56,9% and 31 women ð 43,1%) aged 42 -85 with 

venous thrombosis of lower extremities (14 4 lower 

extremities).  

All patients had undergone standard ultr a-

sound investigation including B -mode, color d u-

plex or power doppler imaging modes. In addition 

to standard modes we used new ultrasound tec h-

nologies announced by Toshiba Medical Systems 

and li sted among options in ultrasound system 

AplioÊ 500. 

Ultrasound investigation included following 

assessment steps:  

1.Evaluation of lower extremities venous 

system condition in B -mode, estimation of the 

spreading level and composition of thrombotic 

masses in  the lumen.  

2. Investigation of thrombotic masses stru c-

ture in ASQ mode.  

3.Evaluation of tissue elastic properties in 

USE-mode.  

4.Comparison of results in B -mode with d a-

ta in ASQ and USE.  

5.Evaluation of bloodflow in the lumen of 

T 

mailto:a.zubarev@mail.ru
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thrombotized vein by color duplex scanning or 

power doppler mode.  

6.Estimation of bloodflow in the lumen of 

thrombotized deep vein along the whole length by 

SMI, assessing: a) presence of non -vascular foci, 

b) uniformity and intensity of vascular comp o-

nent, c) evaluation of the level of thrombotic 

masses spreading.  

7.Comparison of SMI ð mode investigation 

results with color doppler imaging (CDI).  

Results . 

Toshiba ultrasound scanners are equipped 

with unique, time saving technologies which help 

to increase diagno stic value of ultrasound exam i-

nation of the patient significantly. One of the most 

important features of these technologies is that no 

complex diagnostic approaches needed to be used. 

The same time we can get additional and very va l-

uable clinical informati on. Which new technol o-

gies offered to us as professionals in ultrasound?    

Acoustic Structure Quantification (ASQ) . 

This technology is based on mathematical 

principle of all signals amplitudes processing r e-

sulted in assessment of evaluated tissue heter o-

geneity.   

ASQ helps to see all investigated tissues in 

details being based on fundamental principles of 

essential optics we discussed above. Color ma p-

ping of tissue heterogeneity as method is an effe c-

tive tool for revealing hypoechoic structures in 

vessel l umen which cannot be recognized tho r-

oughly in B -mode [1] . On the pictures below we 

can see examples of comparison of B -mode with 

ASQ. Pictures 1 (a, b, c) demonstrates B -mode 

and the lumen of vein with hypoechoic masses, in 

ASQ mode these masses are color coded as h o-

mogei n ic.  

Pictures 2 (a, b) also shows us hypoechoic 

 

ȼɔɝ. 1, Ɍ. 

 

ȼɔɝ. 1, b. 

 

ȼɔɝ. 1, c . 

ȼɔɝ. 1. Sonograms . 

A ð B-mode.  

B ð ASQ mode, these masses are color coded as homogeinic.  

C ð B-mode and ASQ mode, cross -sectional view of the lumen of vein with hypoechoic masses.  
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masses  in  the  lumen  of  vein, but  in ASQ these  

masses are color coded as heterogeneous, with 

components along its contour as well as in the 

center of thrombotic mas ses.  

On the following pictures we can easily see 

heterogeneous thrombotic masses with prevalence 

of hypoechoic component in the lumen of cubital 

vein in ASQ (pic. 3 (a, b)). Heterogeneity of thro m-

botic masses can be observed better in fragments 

of the vei n where lumen is almost anechogeneic in 

B-mode.  

The same kind of changes in thrombotic 

masses structure in the patient with occlusive 

thromposis of femoral vein can be observed on 

pictures 4 (a,  b).  

Thus being a very easy to use the method 

ASQ helps to improve visual perception by a h u-

man eye and let the examiner differentiate eval u-

ated data faster and more effectively. Moreover it 

helps to understand structural heterogeneity of 

studied tissue in  a very short period of time.  

Ultrasound Elastography. (Color mapping of 

elasticity characteristics of ti ssues).  

Elasticity of biological tissue is a property of 

reversible deformation based on capability of ti s-

sue to offer mechanical resistance towards in flu-

encing external force and to return to its initial 

shape after force is removed. Tissue elastic pro p-

erties depend on its structural organization. It is 

obvious that Ultrasound Elastography (USE) as 

any imaging method has its pros and cons.  

Advantages:  

 

ȼɔɝ. 2, Ɍ. 

 

ȼɔɝ. 2, b. 

ȼɔɝ. 2. Sonograms.  

A ð B-mode, hypoechoic masses in the lumen of vein.  

B ð ASQ mode, these masses are color coded as heterogeneous, with components along its contour as 

well as in the center of thrombotic masses.  

 

ȼɔɝ. 3, Ɍ. 

 

ȼɔɝ. 3, b. 

ȼɔɝ. 3. Sonograms.  

A ð B-mode, there are heterogeneity of thrombotic masses with prevalence of hypoechoic component in 

the lumen of cubital vein.  

B ð ASQ mode, heterogeneity of th rombotic masses can be observed better in fragments of the vein 

where lumen is almost anechogenic in B -mode.  
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ð An opportunity to detect elastic properties 

of tissues in addition to data about tissue ech o-

structure  

ð Non -invasive tool  

ð Professional recertification for professio n-

als in ultrasound diagnostic area is not required  

Among the most remarkable drawbacks of 

this technology we would mention absence of 

thoroughly worked out recommendations for u s-

age of this technology.  

Types of ultrasound el astography . 

Static (compressive) elastography:  

Å Deformation of tissue is initiated by the 

hand of an examiner  

Å Comparison of elasticity in different focu s-

es of investigated tissue  

Dynamic elastography  

Å Deformation of tissue is initiated by shear 

wave t echnology  

Å Estimation of tissue elasticity absolute 

values  

Compressive elastography principle  

Å  A light compression on tissue should be 

induced (lighter then compression probes) or 

physiological motion of the organ (pulsation) is 

used  

Å Color mapped vis ualisation of tissue m o-

tion degree is performed after mathematical  pr o-

cessing of images depending on its elasticity  

Å Soft tissue are deformed more than hard 

structures  

Implementation of compressive USE in 

phlebology is limited today. This technology ca n-

not be used in patients with acute venous thro m-

bosis due to the fact that manual compression is 

required. There is no such a drawback when u s-

ing dynamic USE. Thus application of dynamic 

mode of USE hasnõt got this limitation and can 

provide us with addition al information. In non -

occlusive type of thrombotic masses bloo dflow in 

intact venous segments cannot be r evealed. It is 

completely different in case of USE implement a-

tion: intact segment of vein with blood flow is co l-

or mapped with a red color when thromb otic 

masses in the lumen of vein are co lored with blue 

as more denser structure (pic. 5 (a -f)).  

Thus due to the high sensitivity in differe n-

tiation of elasticity of evaluated tissues we are c a-

pable to acquire additional information even in 

cases with rema rkably low visualization in B -

mode or when studying very narrow blood vessel.   

Advanced Dynamic Flow (ADF) . 

This technology is exclusive patented ima g-

ing method of Toshiba Medical Systems that is 

used for visualization of main and parenchymal 

bloodflow an d based on both high spatial and 

temporal resolution as well as high frame rate. 

Using Advanced Dynamic Flow as a tool we can 

analyze jets even in very narrow vessels at a very 

low level of speed scale with simultaneous dete c-

tion of jet direction. ADF comb ines high frequency 

range which used for composition of images in B -

mode mostly with specific algorithm of doppler 

signal processing when static signal reflected from 

tissues is filtered. In addition to that we can eva l-

uate not only superficial but deep ma in vessels 

and study parenchymous bloodflow also. It is cr u-

cially important that there is no òfilling-upó effect 

at the intima borderline.  Thus on echograms 

shown below we can see the difference between 

two modes: CDI and ADF (pic. 6 (a, b)). In case 

with  ADF, the lumen of partially thrombotized 

vein (intact segment) is visualized remarkably 

well.   

Mapping of microvascular bedflow with high  

 

ȼɔɝ. 4, Ɍ. 

 

ȼɔɝ. 4, b. 

ȼɔɝ. 4. Sonograms.  

A, B ð The same kind of changes in thrombotic masses structure in the patient with occlusive thromp o-

sis of femoral vein can be observed  in B -mode (a) and in ASQ mode  (b). 
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ȼɔɝ. 5, Ɍ. 

 

ȼɔɝ. 5, b. 

 

ȼɔɝ. 5, c . 

 

ȼɔɝ. 5, d. 

 

ȼɔɝ. 5, e. 

 

ȼɔɝ. 5, f. 

ȼɔɝ. 5 (a -f). Sonograms.  

In non -occlusive type of thrombotic masses blood flow in intact venous segments cannot be revealed. It 

is completely different in case of USE implementatio n: intact segment of vein with blood flow is color 

mapped with a red color when thrombotic masses in the lumen of vein are colored with blue as more 

denser structure.  
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spatial and temporal resolution  

 Superb Microvascular Imaging (SMI) . 

Nowadays we can hardly imagine progress 

in the field of modern ultrasound science withou t 

application of color imaging modes based on do p-

pler imaging. We would definitely not be able to 

overestimate high practical importance of conve n-

tional color doppler mapping, power doppler and 

ADF recognized as robust and reliable partners of 

ultrasound p rofessionals in all areas of diagnostic 

ultrasound. Because of conventional doppler e s-

pecially it is possible to get valuable information 

about vascular architectonics of evaluated organ, 

investigate hemodynamics characteristics of speed 

scale in the vesse l. At the same time, being highly 

informative and indispensable tool in modern cli n-

ical practice, doppler technology due to essential 

physical limitations cannot provide examiner with  

comprehensive and precise information when 

studying low speed jets. All  attempts, d irected to 

minimize the presence of motion artifacts by d e-

creasing a speed scale and diminishing color gain 

in doppler mode cannot help to manage it effe c-

tively.  Due to that particularly in some stu dies we 

have to use contrast agents and perfo rm Contrast 

Enhanced Ultrasound Study (CEUS). But is that 

conception true that technology of contrast visua l-

ization is the only available practical solution and 

potential opportunities of doppler technology 

completely exhausted itself? In case we answer 

th is question as objective as we can it would be 

obvious that even CEUS has its disa dvantages in 

visualization of microvascular bed. In accordance 

to research data contrast i maging in evaluation of 

lymphatic nodes is considered to be less inform a-

tive when ly mphatic nodes are less than 5 mm (3). 

Taking into consideration the fact that use of co n-

trast agents increase price of ultrasound examin a-

tion significantly today we should also mention 

financial aspect of this tec hnology used in modern 

ultrasound diagnosti cs.  Due to this reason and 

because of adverse rea ction risk it is obvious that 

new technology which can provide us high level of 

diagnostic accuracy equal to contrast imaging 

methods, but without injection of a contrast su b-

stance, is eagerly welcomed by u ltrasound aud i-

ence.  At least, this method should be considered 

as full alternative to existing methods of investig a-

tion with the use of contrast agents, particularly 

in patients with diagnosed adverse reaction i n-

duced by contrast agent in anamnesis or in pa-

tients with burdened allergic anamnesis. Practical 

experience of conventional color doppler applic a-

tion which has been accumulated in the field of 

ultrasound dia gnostics for years made it possible 

to present a new imaging technology based on 

color dopple r ima ging.  We are totally agree with 

an opinion that t oday we can see what couldnõt be 

seen before, be beyond formerly esta blished by 

conventional doppler imaging limits. Today we 

have got opportunity of minimal diameter vessels 

investigation in absence o f motion art ifacts.  That 

is how we can briefly describe this tremendously 

important feature of Superb Microvascular Ima g-

ing. But where is it the secret of this technology 

with genuinely unprecedented oppo r tunities for 

vascular ultrasound diagnostics? Rema rkably i m-

portant fundamental principles of this technology 

are based on:  

1.Opportunity to operate at high frequency 

(more than 50 frame per second)  

2.Establishing of scale values up to 1.3 

cm/sec  

Technology of microvascular bed mapping  

with high spatial and temporal resolution presen t-

ed by two modes: monochromatic and co lor. The 

first has higher sensitivity in comparison with co l 

or mode. In addition to that color palette is avail a- 

 

ȼɔɝ. 6, Ɍ. 

 

ȼɔɝ. 6, b. 

ȼɔɝ. 6. Sonograms.  

A ð CDI -mode, B ð ADF-mode. In case with ADF, the lumen of partially thrombotized vein (intact se g-

ment) is visua lized remarkably well.    



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):44-53          DOI:10.21569/2222-7415-2016-6-2-44-53.           ʉʪʨʘʥʠʮʘ  51 
 

ble and any of presented colors can signif icantly 

improve quality of visualisation.  Precise and d e-

tailed visualisation of smallest structural comp o-

nents of vascular arch itectonics is available in this 

mode. This treme ndously important feature is one 

of the most outstanding features of this technol o-

gy and makes possible to study vascular archite c-

tonics on the highest level of accuracy.  Examiner 

can choose color mode when needed which is i m-

portant for being able to assess dire ction of color 

flow. The same time we should keep in mind that 

in this mode due to essential physics principles 

we would definitely loose image resol u tion and as 

a consequence decrease of sensitivity level for re g-

istration of bloodflow with critically low speed 

characteristics.  Thanks to highly listed peculiar i-

ties of this technology, due high sensitivity and 

new adaptive algorithm of signal processing we 

are capable to differentiate si gnals, reflected by 

tissues from signals corresponding to motion art e-

facts precisely. Moreover, it is possible to delineate 

contours of vascular structures at a highest level 

of accuracy [2] . Potential opportunities of this 

technology are currently in the process of invest i-

gation and among those we were capable to find 

that there are researches in the area of the li ver 

neoplasm vascularization , assessment of vascula r-

ization in tendinitis and ligamentitis in orthop e-

dics , i nvestigation of breast lesions [4,5, 6]. All a u-

thors are unanimous in their opinion r egarding 

the role of SMI as a progressively new era in ultr a-

sound diagnostics. Although, we did not find any 

descriptions of this technology application for i n-

vestig ation of main vessels, particularly veins.  

We initiated our study with assessment of 

superficial veins. Thus, comparing data acquired 

in two imaging modes: CDI and SMI heterogen e-

ous thrombotic masses in venous lumen and color 

mapped bloodflow at non -thrombotized segment of 

the vein are visualized ( pic.7 (a, b)). Nevertheless 

evaluating color mapped bloodflow we can see 

òfill ing -upó effect. Due to this we cannot estimate 

thrombotic masses contours precisely. In compa r-

ison with CDI mode in SMI we can evaluate each 

characteristic simultaneously, which leads to d e-

creasing the investigation time and significant i n-

crease of diagnostic confidence.  

Estimation of sapheno -femoral anastomosis 

(SFA) was performed in all patients with acute 

thrombosis. We can see SFA with heterogenic 

thrombotic masses in the lume n of main branch 

of the great saphenous vein (GSV) (pic. 8 (a, b)). In 

ADF mode bloodflow is registered in the lumen of 

epigastric inflow and in the segment localized b e-

low level of main branch of GSV and epigastric 

inflow merging.  

In SMI mode in the same  area we also o b-

served signs of bloodflow in lumen of veins. In a d-

dition to that we detected thrombotic masses with 

well defined contour in the lumen of common 

femoral vein (CFV). We can conclude that SMI 

gives us an opportunity to get reliable diagnostic 

information in time in acute phase as well as du r-

ing dynamic follow -up for assessment of admini s-

tered thrombolitic therapy efficacy. Thus, 10 days 

after development of acute thrombosis, in the l u-

men of GSV, SFA and common femoral vein (CFV) 

using SMI we co nfirmed ultrasound pattern of the 

initial recanalization as registered bloodflow adj a- 

 

ȼɔɝ. 7, Ɍ. 

 

ȼɔɝ. 7, b. 

ȼɔɝ. 7. Sonograms.  

A ð CDI -mode, heterogeneous thrombotic masses in venous lumen and color mapped blood flow at 

non -thrombotized segment of the vein are visualized.  

B ð SMI -mode, in comparison with CDI mode in SMI we can evaluate each characteristic simultan e-

ously, which .leads to decreasing the investigation time and significant increase of diagnostic conf i-

dence.  
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cent to the wall. Intensity of coded signal and re l-

evant uniformity of bloodflow besides sh ort time 

interval from development of thrombotic changes 

let us made assumption about activation of 

thrombolysis.  This information allows predic t ing 

the outcome of thrombotic process since it signif i-

cantly depends on the degree of retraction of blood 

clot  formation and subsequent thromb olysis.  

Our point of view was confirmed by further 

observation. After one week term visualization of 

SFA lumen and CFV in B -mode didnõt changed 

significantly. In accordance with data of investig a-

tion in SMI mode we confirmed  increase of an area 

and intensity of a bloodflow, typical patterns of 

active processes of blood clot retraction. Thus, 

prognosis of thrombotic process is relatively pos i-

tive and administered thrombolytic therapy is co r-

rect (pic. 9 (a, b)).    

Discussion . 

Analyzing all of the mentioned above we c an 

conclude that use of SMI in patients with acute 

venous thrombosis provide more accurate dia g-

nostic information about level of thrombotic 

masses spreading. During dynamic follow -up this 

technology helps to assess activity of recanaliz a-

tion process in thr ombotic masses.  

Implementation of modern technologies in 

everyday practice is crucially important. It broa d-

ens opportunities of ultrasound examination si g-

nificantly and provides more accurate diagnostic 

 

ȼɔɝ. 8, Ɍ. 

 

ȼɔɝ. 8, b. 

ȼɔɝ. 8. Sonograms.  

A ð We can see SFA with heterogenic thrombotic masses in the lumen of main branch of the great s a-

phenous vein (GSV).  

B ð In ADF mode blood flow is registered in the lumen of epigastric inflow and in the segment localized 

below level of main branch of GSV and epigastric inflow merging.  

 

ȼɔɝ. 9, Ɍ. 

 

ȼɔɝ. 9, b. 

ȼɔɝ. 9. Sonograms.  

After one week term visualization of SFA lumen and CFV in B -mode didnõt changed significantly. In ac-

cordance with data of investigation in SMI mode we confirmed increase of an area and i ntensity of a 

bloodflow, typical patterns of active processes of blood clot retraction. Thus, prognosis of thrombotic 

process is relatively positive and administered thrombolytic therapy is correct.    
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information, which helps to work out treatment 

algor ithm based on understanding of pathogen e-

sis and symptoms of the disease.  

Conclusion:  

1.Color mapping provided by Acoustic 

Structures Quantification mode allows precise a s-

sessment of thrombotic masses echostructure.  

2.Method of tissue elastic properties a s-

sessment by color mapping allows detecting non -

occlusive thrombosis without compressive probes 

due to different elastic properties of blood and 

thrombotic masses.  

3.SMI technology, being a highly sensitive 

tool, makes possible revealing of early signs of 

thrombotic masses recanalization which cannot 

be revealed by a standard ultrasound examin a-

tion.   

4.High frame per seconds (50 fps and b e-

yond) and ability to detect bloodflow with dramat i-

cally low speed scale (up to 1.3 cm/sec) are di s-

tinctive characteristi cs of SMI mode.   

5.Accuracy of SMI when used for low speed 

scale bloodflow evaluation is compared with co n-

trast enhanced ultrasonography (CEUS).  

6.Opportunity to use SMI many times du r-

ing follow -up allows evaluating and tracking the 

level of recanalizati on process activity, a ssessing 

efficacy of administered therapy.  

7.Minimal motion artifacts we registered in 

some patients did not hinder visual ization as in 

conventional color and power doppler modes 

which can be explained by high resolution of this 

techn ology.   

8.Results of our study suggest r ationality of 

ASQ, USE and SMI implementation in patients 

with venous thrombosis . 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ɗɑɏɖɔɡ Ɏ ɛɜɚɢɑɝɝɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɝɛɑɢɔ-

ɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌəɚ 120 ɛɌɢɔɑəɞɚɎ ɝ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ. ȴɓ 

əɔɡ 85 ɛɌɢɔɑəɞɚɎ ɝ ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ (70,8%), 35 ɛɌɢɔɑəɞɚɎ ɝ 

ɚɣɌɏɚɎɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ ɗɑɏɖɔɡ (29,2%) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 20 ɐɚ 70 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 35,5 

ɗɑɞ). Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ ɔ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ, əɌɜɫɐɟ ɝ ɞɜɌɐɔɢɔɚəəɧɘɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ, ɛɜɔɘɑəɫɗɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 

ȼɑɓɟɗɨɞɌɞɧ. Ȼɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɟ 33 ɛɌɢɔɑəɞɚɎ (27,5%) ɍɧɗ Ɏɧ-

ɫɎɗɑə ɚɖɜɟɏɗɧɕ ɔəɠɔɗɨɞɜɌɞ, ɟ 48 ɛɌɢɔɑəɞɚɎ (11,4%) ð ɔəɠɔɗɨɞɜɌɞ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜ-

ɘɧ. ȺɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 29 ɛɌɢɔɑəɞɚɎ (24,2%). Ƀɑɜɑɓ ɞɜɔ əɑɐɑɗɔ əɌ 

ɠɚəɑ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɞɑɜɌɛɔɔ ɟ 60 ɛɌɢɔɑəɞɚɎ (50,0%) ɚɞɘɑɣɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɌɫ ɐɔəɌɘɔɖɌ. 

ȮɧɎɚɐɧ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɐɌɑɞ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɞɚɫəəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ, ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɛɜɚɎɚɐɔɘɚɏɚ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɗɑɣɑəɔɫ ɔ ɝɎɚɑɎɜɑɘɑəəɚ ɜɌɝɛɚɓəɌɞɨ Ɏɚɓ-

əɔɖɤɔɑ ɚɝɗɚɒəɑəɔɫ ɛɜɔ ɐɌəəɚɘ ɓɌɍɚɗɑɎɌəɔɔ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɍɑɓɎɚɓ-

ɐɟɤəɧɑ ɟɣɌɝɞɖɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɗɑɏɖɔɡ, ɚɣɌɏɚɎɧɕ ɞɟɍɑɜ-

ɖɟɗɑɓ ɗɑɏɖɔɡ.                                                                                                                                                                 
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ULTRASOUND MONITORING IN THE DIAGNOSIS OF PULMONARY TUBERCULOSIS 

 

Shamshurova E.S., Tukhbatullin M .G., Valiev R.Sh. 
 

urpose.  Improvement of ultrasound monitoring in tuberculosis during the follow -up 

and in the course of specific treatment.  

Materials and methods.  A total of 120 patients with pulmonary tubercul osis were 

examined. Eighty -five patients were presented with infiltrative pulmonary tuberculosis 

(70,8%), 35 patients - with focal tuberculosis (29,2%), aged from 20 to 70 years (mean age of 

35,5 years). Ultrasound examination of respiratory organs , along with traditional radiology 

methods,  was p erformed to d etect changes in the lungs and for dynamic assessment.  

Results.  Ultrasound examination in 33 patients (27,5%) identified infiltrates of 

rounded shape; the shape of infiltrations was irregular in 48 patients (11,4%). Focal chan g-

es were detected  in 29 patients (24,2%). On the background of specific therapy after three 

weeks positive state dynamics was found in 60 patients (50,0%) with the help of ultrasound 

examination.   

Conclusions.  Ultrasound method of examination of respiratory organs helps t o pr o-

vide permanent dynamic observation, allows assessing the effectiveness of tuberculosis 

treatment and could timely reveal possible complications.  

ɂ 

P 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ  

 

ȯȭȺȿ ȰȻȺ çȶɌɓɌəɝɖɌɫ 

ɏɚɝɟɐɌɜɝɞɎɑəəɌɫ  

ɘɑɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫè 

ȸɔəɔɝɞɑɜɝɞɎɌ  

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȼɀ 

ɏ. ȶɌɓɌəɨ, ȼɚɝɝɔɫ. 

Kazan State Medical 

Academy  

Kazan, Russia . 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):54-59           DOI:10.21569/2222-7415-2016-6-2-54-59       ʉʪʨʘʥʠʮʘ  55 
 

 
Keywords: ultrasound examination of respiratory organs, airless areas of the lung 

tissue, infiltrative pu lmonary tuberculosis, focal pulmonary tuberculosis.

 

Corresponding author:  Shamshurova E.S.,  shk 20082@rambler .ru  

 

For citation: Shamshurova E.S., Tukhbatullin M.G., Valiev R.Sh. Ultrasound monitoring in the  

diagn osis of pulmonary tuberculosis. REJR . 2016 ; 6 (2):54 -59. DOI:10.21569/2222 -7415 -2016 -6-2-54-59.  

 

Received : 03.02.2016    Accepted : 19.02.2016  

 

 

 

çȻɜɔ ɗɪɍɚɘ ɓɌɍɚɗɑɎɌəɔɔ ɗɑɏɖɔɡ  

ɎɜɌɣ əɑ ɘɚɒɑɞ ɔɝɖɗɪɣɔɞɨ ɞɟɍɑɜɖɟɗɑɓ,  

ɛɚɖɌ əɑ ɍɟɐɑɞ ɟɝɞɌəɚɎɗɑə  

ɛɜɌɎɔɗɨəɧɕ ɐɔɌɏəɚɓè. 

                                                                ȼ. Ɂɩɏɏɗɔə 

 

ɟɍɑɜɖɟɗɑɓ ð ɔəɠɑɖɢɔɚəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, 

ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɜɌɓɎɔɞɔɑɘ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ 

ɡɌɜɌɖɞɑɜɌ Ɏ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɌɡ ɔ  ɞɖɌəɫɡ [1, 2]. 

Ȯ ɜɑɝɛɟɍɗɔɖɑ ȾɌɞɌɜɝɞɌə ɓɌ ɛɚɝɗɑɐəɔɑ 5 ɗɑɞ 

əɌɍɗɪɐɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɟɗɟɣɤɑəɔɫ ɩɛɔɐɑɘɔɚ-

ɗɚɏɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ ɛɚ ɞɟɍɑɜɖɟɗɑɓɟ. ȺɐəɌɖɚ 

ɞɟɍɑɜɖɟɗɑɓ ɛɜɚɐɚɗɒɌɑɞ ɚɝɞɌɎɌɞɨɝɫ ɘɑɐɔɖɚ-

ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɔ ɝɚɢɔɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɔ ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɚɛɌɝəɚɝɞɨ ɐɗɫ Ɏɝɑɏɚ  əɌɝɑɗɑəɔɫ. Ƚɚ-

ɏɗɌɝəɚ ɐɌəəɧɘ ȮȺȳ Ɏ ɘɔɜɑ əɌɝɣɔɞɧɎɌɑɞɝɫ ɚɖɚ-

ɗɚ 20 ɘɗə. ɍɚɗɨəɧɡ ɞɟɍɑɜɖɟɗɑɓɚɘ [2]. ȶɌɒɐɧɕ 

ɏɚɐ ɞɟɍɑɜɖɟɗɑɓɚɘ ɓɌɍɚɗɑɎɌɪɞ 9 ɘɗə. ɣɑɗɚɎɑɖ ɔ 

ɚɖɚɗɚ 1,6 ɘɗə. ɟɘɔɜɌɪɞ ɚɞ əɑɏɚ. Ȯ ɜɌɓɎɔɞɔɔ 

ɠɞɔɓɔɌɞɜɔɔ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɚ-

ɏɌɞɔɗɔ ɓəɌəɔɫ ɖɗɔəɔɢɔɝɞɚɎ Ɏ ɚɞəɚɤɑəɔɔ ɜɌɓ-

Ɏɔɞɔɫ, ɛɜɚɫɎɗɑəɔɫ ɔ ɞɑɣɑəɔɫ ɣɜɑɓɎɧɣɌɕəɚ ɜɌɓ-

əɚɚɍɜɌɓəɧɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɑɓɌ ɔ ɛɚɘɚɏɗɔ ɜɑ-

ɤɔɞɨ ɜɫɐ ɛɜɌɖɞɔɣɑɝɖɔɡ ɓɌɐɌɣ Ɏ ɚɍɗɌɝɞɔ ɍɚɜɨɍɧ  

ɝ ɐɌəəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ [3, 4, 5]. ȼɌɝɛɚɓəɌɎɌəɔɑ 

ɍɚɗɨɤɔəɝɞɎɌ ɠɚɜɘ ɞɟɍɑɜɖɟɗɑɓɌ Ɏ ɚɝəɚɎəɚɘ ɚɝ-

əɚɎɧɎɌɑɞɝɫ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ) [3, 4, 5]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ Ɏɝɑ ɣɌɥɑ ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɛəɑɎɘɚəɔɕ, ɛɗɑɎɜɔɞɚɎ, ɌɍɝɢɑɝɝɚɎ, ɌɞɑɗɑɖɞɌɓɌ 

ɗɑɏɖɔɡ [6, 7, 8, 10]. ȺɐəɌɖɚ Ɏɚɓɘɚɒəɚɝɞɨ ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ 

ɗɑɏɖɔɡ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɔɓɟɣɑəɌ ɔ ɘɌɗɚ ɚɝɎɑɥɑ-

əɌ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ [1, 

2]. Ȼɜɔɣɔəɚɕ ɩɞɚɘɟ ɝɗɟɒɌɞ əɑ ɝɞɚɗɨɖɚ ɚɍɦɑɖ-

ɞɔɎəɧɑ ɞɜɟɐəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɛɚɗɚɝɞɔ, ɝɖɚɗɨɖɚ ɟɖɚɜɑəɔɎɤɑɑɝɫ ɘəɑəɔɑ ɚ 

ɘɌɗɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ ɐɗɫ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ [6, 7, 9, 

10].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȿɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑ-

ɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ɗɑɏɖɔɡ Ɏ 

ɛɜɚɢɑɝɝɑ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɔ ɝɛɑɢɔ-

ɠɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȼɌɍɚɞɌ ɚɝəɚɎɌəɌ əɌ ɜɑɓɟɗɨɞɌɞɌɡ ɐɔəɌɘɔ-

ɣɑɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 120 ɍɚɗɨəɧɡ ɞɟɍɑɜɖɟɗɑɓɚɘ ɚɜ-

ɏɌəɚɎ ɐɧɡɌəɔɫ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜ-

əɚɘ ɗɑɣɑəɔɔ Ɏ ȼɑɝɛɟɍɗɔɖɌəɝɖɚɘ ɛɜɚɞɔɎɚɞɟɍɑɜ-

ɖɟɗɑɓəɚɘ ɐɔɝɛɌəɝɑɜɑ ɏɚɜɚɐɌ ȶɌɓɌəɔ. ȴɓ əɔɡ 85 

ɛɌɢɔɑəɞɚɎ ɝ ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓɚɘ 

ɗɑɏɖɔɡ (70,8%), 35 ɛɌɢɔɑəɞɚɎ ɝ ɚɣɌɏɚɎɧɘ ɞɟɍɑɜ-

ɖɟɗɑɓɚɘ ɗɑɏɖɔɡ (29,2%) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 20 ɐɚ 70 

Ⱦ 

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɛɚ ɠɚɜɘɌɘ ɛɌɞɚɗɚɏɔɔ, ɛɚɗɟ ɔ Ɏɚɓ-

ɜɌɝɞɟ. 

 ʀʥʬʠʣʴʪʨʘʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟ 

(85 ʯʝʣʦʚʝʢ) 

ʆʯʘʛʦʚʳʡ ʪʫʙʝʨʢʫʣʝʟ 

(35 ʯʝʣʦʚʝʢ) 

ʤʫʞ 

ʘʙʩ./% 

ʞʝʥ 

ʘʙʩ./% 

ʤʫʞ 

ʘʙʩ./% 

ʞʝʥ 

ʘʙʩ./% 

20-30 ʣʝʪ 9/7,5%  7/5,8% 2/1,7% 2/1,7% 

31-40 ʣʝʪ 17/14,2
 11/9,
% 7/5,8% 4/3,3% 

41-50 ʣʝʪ 8/6,7% 9/7,5% 3/2,5% 5/4,2% 

51-60 ʣʝʪ 7/5,8% 4/3,3% 5/4,2% 2/1,7% 

61-70 ʣʝʪ 8/6,7% 3/2,5% 5/4,2% - 

ɺʩʝʛʦ: 49/40,8% 36/30,0% 22/18,3% 13/10,8
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ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 35,5 ɗɑɞ); ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɍɚɗɨəɧɡ ɛɚ ɠɚɜɘɌɘ ɛɌɞɚɗɚɏɔɔ, ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ 

ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 1.  

Ȱɚɛɚɗəɔɞɑɗɨəɚ   əɌɘɔ   ɍɧɗɌ   ɚɍɝɗɑɐɚɎɌəɌ  

ɏɜɟɛɛɌ ɔɓ 50 ɛɌɢɔɑəɞɚɎ ɍɑɓ ɛɌɞɚɗɚɏɔɔ Ɏ ɗɑɏɖɔɡ. 

ȿ 47 ɛɌɢɔɑəɞɚɎ (94%) Ɏ ɗɑɏɖɔɡ ɔɓɘɑəɑəɔɕ əɑ 

ɎɧɫɎɗɑəɚ, ɟ 3 ɛɌɢɔɑəɞɚɎ (6%) ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏ-

ɖɔɡ ɍɧɗɔ ɝɚɘəɔɞɑɗɨəɧɑ. Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ Ɏɧ-

ɛɚɗəɫɗɚɝɨ ɞɜɌɐɔɢɔɚəəɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ȿȳȴ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.    

ȿȳȴ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɍɧɗɚ Ɏɧ-

ɛɚɗəɑəɚ əɌ ɝɖɌəɑɜɌɡ Acuson X300 (Siemens), 

ɘɟɗɨɞɔɣɌɝɞɚɞəɧɘɔ ɗɔəɑɕəɧɘɔ ɔ ɖɚəɎɑɖɝəɧɘɔ 

ɐɌɞɣɔɖɌɘɔ ɝ ɣɌɝɞɚɞɚɕ 3,5-7 ȸȯɢ. ȽɛɑɢɔɌɗɨəɚɕ 

ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɚɎ  ɛɜɔ  ɐɌəəɚɘ  ɔɝɝɗɑɐɚ-

ɎɌəɔɔ  əɑ ɞɜɑɍɚɎɌɗɚɝɨ. ɉɡɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏ ɚɍɧɣəɚɘ Ȯ-

ɜɑɒɔɘɑ, ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɝɚɝɟɐɚɎ ɚɞ ɍɜɚəɡɚɎ ɛɜɔɘɑəɫɗɚɝɨ ɢɎɑɞɚɎɚɑ ɐɚ-

ɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɗɑɏɚɣ-

əɚɕ ɛɌɜɑəɡɔɘɧ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɛɚɛɑɜɑɣəɚɕ ɔ 

ɛɜɚɐɚɗɨəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ əɌɐ- 

ɔ ɛɚɐɖɗɪɣɔɣəɚɏɚ, ɘɑɒɜɑɍɑɜəɚɏɚ ɔ ɘɑɒɜɑɍɑɜəɚ-

ɏɚ ɝ ɚɞɎɑɐɑəɔɑɘ ɗɚɛɌɞɚɖ ɐɚɝɞɟɛɚɎ ɝɖɌəɔɜɚɎɌ-

əɔɫ. ȽəɌɣɌɗɌ ɛɜɔɘɑəɫɗɚɝɨ əɌɐ- ɔ ɛɚɐɖɗɪɣɔɣ-

əɚɑ ɝɖɌəɔɜɚɎɌəɔɑ. ɉɞɚ ɛɚɓɎɚɗɔɗɚ ɚɢɑəɔɞɨ 

Ɏɑɜɡəɔɑ ɚɞɐɑɗɧ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɖɌɖ ɛɜɔ 

ɛɌɞɚɗɚɏɔɔ, ɞɌɖ ɔ ɍɑɓ əɑɑ. ȸɑɒɜɑɍɑɜəɚɑ ɝɖɌəɔ-

ɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɚɞ Ɏɞɚɜɚɏɚ ɐɚ ɣɑɞɎɑɜɞɚɏɚ 

ɘɑɒɜɑɍɑɜɨɫ, ɓɌɞɑɘ ɛɚ ɝɜɑɐəɑɕ ɛɚɐɘɧɤɑɣəɚɕ ɔ 

ɛɚ ɓɌɐəɑɕ ɗɚɛɌɞɚɣəɚɕ ɗɔəɔɔ. Ȼɜɔ ɩɞɚɘ ɍɧɗɔ 

ɚɢɑəɑəɧ ɝɜɑɐəɔɑ, əɔɒəɔɑ ɚɞɐɑɗɧ ɗɑɏɚɣəɚɕ ɛɌ-

ɜɑəɡɔɘɧ ɔ ɛɗɑɎɜɌɗɨəɧɑ ɗɔɝɞɖɔ. ȮɔɓɟɌɗɔɓɌɢɔɫ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɍɑɓɎɚɓɐɟɤəɚɏɚ ɟɣɌɝɞɖɌ ɗɑɏɖɔɡ 

ɔɓɘɑɜɫɗɌɝɨ Ɏ ɐɎɟɡ ɎɓɌɔɘəɧɡ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɡ 

ɛɗɚɝɖɚɝɞɫɡ, ɚɛɜɑɐɑɗɫɗɌɝɨ ɗɚɖɌɗɔɓɌɢɔɫ ɛɚ ɐɚ-

ɗɫɘ, ɛɚɗɫɘ ɔ ɝɑɏɘɑəɞɌɘ, ɚɢɑəɔɎɌɗɔɝɨ ɠɚɜɘɌ, 

ɜɌɓɘɑɜɧ, ɩɡɚɏɑəəɚɝɞɨ ɔ ɐɔəɌɘɔɖɌ [11, 12]. ȳɌ-

ɖɗɪɣɑəɔɑ ɠɚɜɘɔɜɚɎɌɗɚɝɨ ɝ ɟɣɑɞɚɘ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɞɟɍɑɜɖɟɗɑɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ 

[11, 12]. Ƀɑɜɑɓ ɞɜɔ əɑɐɑɗɔ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚɎɞɚɜ-

əɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ  ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. Ȼɚɗɟɣɑəəɧɑ ȿȳȴ ɛɜɔɓəɌɖɔ 

ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌəɧ ɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ 

ɐɌəəɧɘɔ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɫ. 

Ȯɝɑɘ 120 ɛɌɢɔɑəɞɌɘ ɛɜɔ ɚɍɦɑɖɞɔɎəɚɘ 

ɚɝɘɚɞɜɑ, ɛɜɔ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌə-

əɧɡ ɍɧɗ ɛɚɝɞɌɎɗɑə ɐɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɑɓ ɚɜɏɌəɚɎ 

ɐɧɡɌəɔɫ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɛɑɜɎɧɕ ɔɗɔ Ɏɚ 

Ɏɞɚɜɚɕ ɐɑəɨ ɛɚɝɞɟɛɗɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɝɞɌɢɔɚ-

əɌɜ əɑɓɌɎɔɝɔɘɚ ɚɞ ɜɑɓɟɗɨɞɌɞɚɎ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. ȭɧɗɔ ɚɍɝɗɑɐɚɎɌəɧ 

ɛɌɢɔɑəɞɧ ɝ ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ ɔ ɚɣɌɏɚɎɧɘ  ɞɟ-

ɍɑɜɖɟɗɑɓɚɘ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ. ȿ 65 ɛɌɢɔɑəɞɚɎ 

(54,2%) ɚɞɘɑɣɌɗɚɝɨ ɚɝɞɜɚɑ əɌɣɌɗɚ ɓɌɍɚɗɑɎɌəɔɫ. 

Ⱥəɔ ɒɌɗɚɎɌɗɔɝɨ əɌ ɝɗɌɍɚɝɞɨ, əɑɐɚɘɚɏɌəɔɑ, ɝɟɍ-

ɠɑɍɜɔɗɨəɟɪ ɞɑɘɛɑɜɌɞɟɜɟ Ɏ ɞɑɣɑəɔɑ ɘɑɝɫɢɌ, 

ɖɌɤɑɗɨ, ɍɚɗɔ Ɏ ɏɜɟɐɔ, ɟɝɔɗɔɎɌɪɥɔɑɝɫ ɛɜɔ ɐɧ-

ɡɌəɔɔ. ȺɝɞɌɗɨəɧɑ 55 ɛɌɢɔɑəɞɚɎ (45,8%) ɒɌɗɚɍ 

əɑ ɛɜɑɐɦɫɎɗɫɗɔ. Ƚɚ ɝɞɚɜɚəɧ ɌəɌɗɔɓɌ ɖɜɚɎɔ ɟ 30 

ɛɌɢɔɑəɞɚɎ (25,0%) ɚɞɘɑɣɌɗɝɫ ɗɑɕɖɚɢɔɞɚɓ, ɛɚ-

Ɏɧɤɑəɔɑ ȽȺɉ. Ȼɜɔ ɍɌɖɞɑɜɔɚɗɚɏɔɣɑɝɖɚɘ  ɔɝɝɗɑ-

ɐɚɎɌəɔɔ  ɘɚɖɜɚɞɧ  ɟ 55 ɛɌɢɔɑəɞɚɎ (45,8%)  ɍɧ-

ɗɔ ɚɍəɌɜɟɒɑəɧ ɘɔɖɚɍɌɖɞɑɜɔɔ ɞɟɍɑɜɖɟɗɑɓɌ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɚ-

ɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɗɑɏɖɔɡ ɍɧɗɔ əɌɓɎɌəɧ ɝɔəɐɜɚɘɚɘ 

ɛɚɞɑɜɔ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ [2, 7, 11, 

12]. Ⱥɍɦɑɘ ɛɚɜɌɒɑəɔɫ ɚɛɜɑɐɑɗɫɗɝɫ ɛɚ ɛɜɚɑɖɢɔɔ 

ɔəɠɔɗɨɞɜɌɞɌ ɔ ɚɣɌɏɚɎ əɌ ɏɜɟɐəɟɪ ɝɞɑəɖɟ ɝ 

ɛɜɔəɫɞɧɘ  ɐɑɗɑəɔɑɘ  ɗɑɏɖɚɏɚ əɌ ɐɚɗɔ ɔ  ɝɑɏɘɑə- 

ɞɧ. Ȼɜɔ ɩɡɚɏɜɌɠɔɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝ ɛɚɜɌɒɑə-

əɚɕ ɝɞɚɜɚəɧ ɍɧɗɔ Ɏɧɐɑɗɑəɧ ɐɎɌ ɎɔɐɌ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ: ɚɖɜɟɏɗɚɕ ɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ. 

Ⱥɖɜɟɏɗɧɕ  ɔəɠɔɗɨɞɜɌɞ ɟ 33 ɛɌɢɔɑəɞɚɎ (27,5%) 

ɍɧɗ Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɝ ɣɑɞ-

ɖɔɘɔ  ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɛɚ ɝɞɜɟɖɞɟɜɑ əɑɚɐ-

əɚɜɚɐəɧɕ ɓɌ ɝɣɑɞ ɘɑɗɖɔɡ ɏɔɛɑɜɩɡɚɏɑəəɧɡ  

Ɏɖɗɪɣɑəɔɕ, ɔ ɚɞɘɑɣɌɗɚɝɨ ɟɞɚɗɥɑəɔɑ ɗɔɝɞɖɚɎ 

ɛɗɑɎɜɧ (ɜɔɝ. 1).  

ȴəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɟ 48 ɛɌɢɔ-

ɑəɞɚɎ (11,4%) ɍɧɗɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ Ɏ Ɏɔɐɑ 

ɏɔɛɚɩɡɚɏɑəəɧɡ ɟɣɌɝɞɖɚɎ ɍɑɓ ɣɑɞɖɔɡ ɖɚəɞɟɜɚɎ, ɝ 

ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ, ɜɑɌɖɢɔɔ  

ɛɗɑɎɜɧ ɛɜɔ ɩɞɚɘ əɑ əɌɍɗɪɐɌɗɚɝɨ (ɜɔɝ. 2).  

ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɗɚɖɌɗɔɓɚɎɌəɧ 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ S1, S2 ɔ S6 ɝɑɏɘɑəɞɌɡ ɗɑɏ-

ɖɔɡ. ȺɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 29 

ɛɌɢɔɑəɞɚɎ (24,2%). Ȱɗɫ ɚɣɌɏɚɎɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ 

ɗɑɏɖɔɡ ɍɧɗɔ ɡɌɜɌɖɞɑɜəɧ ɩɡɚɛɜɔɓəɌɖɔ Ɏ Ɏɔɐɑ 

ɘɑɗɖɔɡ ɘəɚɒɑɝɞɎɑəəɧɡ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɏɔɛɚ- 

ɔ ɔɓɚɩɡɚɏɑəəɧɡ ɗɔəɑɕəɧɡ ɝɔɏəɌɗɚɎ (ɜɔɝ. 3). 

Ȯɞɚɜɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɜ-

ɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɣɑɜɑɓ 

ɞɜɔ əɑɐɑɗɔ. ȿ 60 ɛɌɢɔɑəɞɚɎ (50,0%) ɚɞɘɑɣɌɗɌɝɨ  

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔəɌɘɔɖɌ. ȺəɌ 

ɛɜɚɫɎɗɫɗɌɝɨ Ɏ ɟɘɑəɨɤɑəɔɔ ɜɌɓɘɑɜɚɎ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ ɔ ɚɣɌɏɚɎ ɝ ɣɌɝɞɔɣəɧɘ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ 

Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ (ɜɔɝ. 4, ɜɔɝ. 5). ȿ 

40 ɛɌɢɔɑəɞɚɎ (33,3%)  ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɐɔəɌɘɔ-

ɖɌ əɑ ɚɞɘɑɣɌɗɌɝɨ.     

ȽɚɛɚɝɞɌɎɗɫɫ ɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɐɌə-

əɧɘɔ: əɌ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔəɠɔɗɨɞɜɌ-

ɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 70 ɛɌɢɔɑə-

ɞɚɎ (58,83%). ȴɓ əɔɡ ɟ 55 ɛɌɢɔɑəɞɚɎ (48,5%) ɔɓ-

ɘɑəɑəɔɫ Ɏ Ɏɔɐɑ əɑɚɐəɚɜɚɐəɧɡ ɟɣɌɝɞɖɚɎ, ɝ əɑ-

ɣɑɞɖɔɘɔ, əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȿ 25 ɛɌɢɔɑə-

ɞɚɎ (20,8%) ð ɔəɠɔɗɨɞɜɌɞ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ, əɑ-

ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ 

ɖɚəɞɟɜɌɘɔ. ȿ 18 ɛɌɢɔɑəɞɚɎ (15,0%) ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ ɚɣɌɏɔ ɘɌɗɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ. ȹɌ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 50 ɛɌɢɔɑəɞɚɎ (41,7%)  ɍɧ 

ɗɔ ɎɧɫɎɗɑəɧ ɚɍɤɔɜəɧɑ ɓɚəɧ ɔəɠɔɗɨɞɜɌɢɔɔ ɝ 

əɌɗɔɣɔɑɘ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ, ɟ 34 ɛɌ-

ɢɔɑəɞɚɎ (28,3%) ð ɔəɠɔɗɨɞɜɌɞɧ ɚɖɜɟɏɗɚɕ ɠɚɜ-

ɘɧ, ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ ɔ ɚɣɌɏɌɘɔ 

ɚɞɝɑɎɌ, ɟ  33 ɛɌɢɔɑəɞɚɎ (37,2%)  ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɚɣɌɏɔ ɘɌɗɚɕ ɛɗɚɞəɚɝɞɔ.  
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ȼɔɝ. 1. 

 

ȼɔɝ. 2.   

ȼɔɝ. 1. ɉɡɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 

ȻɌɢɔɑəɞ Ȱ., 40 ɗɑɞ. ȹɌɐ- ɔ ɛɚɐɖɗɪɣɔɣəɧɕ ɔ 

ɘɑɒɜɑɍɑɜəɧɕ ɐɚɝɞɟɛɧ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚ ɛɌ-

ɜɌɝɞɑɜəɌɗɨəɚɕ ɗɔəɔɔ. ȽɛɜɌɎɌ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑ-

ɗɌɡ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɖɜɟɏɗɚɑ 

ɏɔɛɚɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɑɞɖɔɘɔ, ɜɚɎəɧ-

ɘɔ ɖɚəɞɟɜɌɘɔ, əɑɚɐəɚɜɚɐəɚɑ ɓɌ ɝɣɑɞ ɏɔɛɑɜɩɡɚ-

ɏɑəəɧɡ Ɏɖɗɪɣɑəɔɕ. ȼɫɐɚɘ ð ɏɔɛɑɜɩɡɚɏɑəəɧɑ 

ɚɣɌɏɔ. ȺɞɘɑɣɌɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɗɔɝɞɖɚɎ ɛɗɑɎɜɧ. 

ȼɔɝ. 2.  ɉɡɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 

ȻɌɢɔɑəɞ ȶ., 35 ɗɑɞ. ȹɌɐ- ɔ ɛɚɐɖɗɪɣɔɣəɧɕ ɔ 

ɘɑɒɜɑɍɑɜəɧɕ ɐɚɝɞɟɛɧ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚ ɛɌ-

ɜɌɝɞɑɜəɌɗɨəɚɕ ɗɔəɔɔ. Ȯ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ  əɑ-

ɛɜɌɎɔɗɨəɚɕ  ɠɚɜɘɧ ɏɔɛɚɩɡɚɏɑəəɧɑ ɟɣɌɝɞɖɔ, ɝ 

ɏɔɛɑɜɩɡɚɏɑəəɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ. 

 

ȼɔɝ. 3. 

ȼɔɝ. 3.   ɉɡɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.  

ȻɌɢɔɑəɞ ȸ., 28 ɗɑɞ. ȸɑɒɜɑɍɑɜəɧɕ ɔ ɘɑɒɜɑɍɑɜəɧɕ ɝ ɚɞɎɑɐɑəɔɑɘ ɗɚɛɌɞɚɖ ɐɚɝɞɟɛɧ ɝɖɌəɔɜɚɎɌəɔɫ 

ɛɚ ɝɜɑɐəɑɕ ɛɚɐɘɧɤɑɣəɚɕ ɔ ɓɌɐəɑɕ ɗɚɛɌɞɚɣəɚɕ ɗɔəɔɔ. Ȯ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ 

ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɏɔɛɑɜɩɡɚɏɑəəɧɑ ɔ ɔɓɚɩɡɚɏɑəəɧɑ ɩɡɚɝɔɏəɌɗɧ 

ɝɗɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

 

ȼɔɝ. 4.     

 

ȼɔɝ. 5 

ȼɔɝ. 4.    ɉɡɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ.  

Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ Ȱ., 40 ɗɑɞ. ȹɌɐ-, ɛɚɐɖɗɪɣɔɣəɧɕ 

ɔ ɘɑɒɜɑɍɑɜəɧɕ ɐɚɝɞɟɛ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚ ɛɌ-

ɜɌɝɞɑɜəɌɗɨəɚɕ ɗɔəɔɔ. ȽɛɜɌɎɌ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑ-

ɗɌɡ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ ɚɞɘɑɣɌɑɞɝɫ ɣɌɝɞɔɣəɚɑ 

ɜɌɝɝɌɝɧɎɌəɔɑ ɚɖɜɟɏɗɚɏɚ ɏɔɛɚɩɡɚɏɑəəɚɏɚ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɔ ɏɔɛɑɜɩɡɚɏɑəəɧɡ Ɏɖɗɪɣɑəɔɕ. ȺɞɘɑɣɌ-

ɑɞɝɫ ɣɌɝɞɔɣəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɗɔɝɞɖɚɎ ɛɗɑɎɜɧ. 

ȼɔɝ. 5.   ɉɡɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. 

Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ ȶ., 35 ɗɑɞ. ȹɌɐ-, ɛɚɐɖɗɪɣɔɣəɧɕ 

ɔ ɘɑɒɜɑɍɑɜəɧɕ ɐɚɝɞɟɛ ɝɖɌəɔɜɚɎɌəɔɫ ɛɚ ɛɌ-

ɜɌɝɞɑɜəɌɗɨəɚɕ ɗɔəɔɔ. Ȯ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ ɚɞɘɑɣɌɑɞɝɫ əɑɛɚɗəɚɑ ɜɌɝɝɌɝɧɎɌəɔɑ ɏɔ-

ɛɚɩɡɚɏɑəəɧɡ ɟɣɌɝɞɖɚɎ. 
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Ȼɜɔ ɌəɌɗɔɓɑ ɜɑɓɟɗɨɞɌɞɚɎ  ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ  

ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɔ ɝɚɛɚ-

ɝɞɌɎɗɑəɔɔ ɔɡ ɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɐɌəəɧɘɔ 

(ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ) əɌɘɔ ɍɧɗɔ ɚɛɜɑɐɑɗɑəəɧ ɛɚɖɌɓɌɞɑɗɔ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ. ȻɚɖɌɓɌɞɑɗɔ  

ɔɝɞɔəəɧɡ ɔ ɗɚɒəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȿȳȴ, ɚɍɓɚɜəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ  ȼȶȾ ɘɑɞɚɐɚɎ  ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏ ɞɌɍɗɔɢɑ 2.  

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ ɘɑɞɚɐɌ ɐɗɫ ɞɟɍɑɜ-

ɖɟɗɑɓɌ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗɌ 95%. Ƚɛɑɢɔɠɔɣəɚɝɞɨ 

ȿȳȴ ɘɑɞɚɐɌ ɐɗɫ ɞɟɍɑɜɖɟɗɑɓɌ ɗɑɏɖɔɡ ɝɚɝɞɌɎɔɗɌ 

94%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɓ ɞɌɍɗɔɢɧ 2 Ɏɔɐəɚ, ɣɞɚ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɗɑɏɖɔɡ ɛɜɔ ɞɟɍɑɜ-

ɖɟɗɑɓɑ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɜɑɎɚɝɡɚɐɫɞ ɛɚɖɌɓɌɞɑ-

ɗɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

ȮɧɎɚɐɧ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɑɓɌ ɗɑɏɖɔɡ ɛɚɓɎɚɗɫɑɞ Ɏɧ-

ɫɎɔɞɨ ɎɌɒəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ 

ɛɜɚɢɑɝɝɑ ɗɑɏɚɣəɚɕ ɞɖɌəɔ, ɑɏɚ ɠɚɜɘɑ,  ɗɚɖɌɗɔɓɌ- 

 

ɢɔɔ, ɛɗɑɎɜɌɗɨəɚɕ ɜɑɌɖɢɔɔ, ɚ ɝɚɝɞɚɫəɔɔ ɚɜɏɌəɚɎ 

ɝɜɑɐɚɝɞɑəɔɫ ɔ ɐɔɌɠɜɌɏɘɧ. ȿȳȴ ɘɚəɔɞɚɜɔəɏ 

ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɜɑɖɚɘɑəɐɚ-

ɎɌəɚ ɛɜɚɎɚɐɔɞɨ əɌ 1-2 ɐɑəɨ ɔ ɣɑɜɑɓ 3-6 əɑɐɑɗɨ 

ɚɞ əɌɣɌɗɌ ɗɑɣɑəɔɫ. ɉɞɚɞ ɘɑɞɚɐ ɐɌɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɛɚɝɞɚɫəəɚɏɚ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ, 

ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɏɚ 

ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɗɑɣɑəɔɫ ɔ ɝɎɚɑɎɜɑɘɑəəɚ 

ɜɌɝɛɚɓəɌɞɨ Ɏɚɓəɔɖɤɔɑ ɚɝɗɚɒəɑəɔɫ ɛɜɔ ɐɌəəɚɘ 

ɓɌɍɚɗɑɎɌəɔɔ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɩɡɚɏɜɌɠɔɫ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɫɎɗɫɑɞɝɫ ɔɚəɔɓɔɜɟɪ-

ɥɑ ɍɑɓɚɛɌɝəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ɖɚɞɚɜɧɕ 

ɛɜɔ ɜɫɐɑ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ Ɏ 

ɖɌɣɑɝɞɎɑ ɜɌɓɟɘəɚɕ ɌɗɨɞɑɜəɌɞɔɎɧ ɚɍɓɚɜəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɜɔ ɐɌɗɨəɑɕɤɑɘ ɐɔəɌɘɔɣɑ-

ɝɖɚɘ əɌɍɗɪɐɑəɔɔ.   

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɖɚə-

ɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ ɝɚɚɍ-

ɥɔɞɨ.
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94% 90% 99,9% 
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ȻɉȾ/ȶȾ Ƚ 11Ƚ-ɁȺȷȴȹȺȸ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȼȱɂȴȰȴȮȬ ȼȬȶȬ  

ȻȼȱȰȽȾȬȾȱȷɈȹȺȵ Ȳȱȷȱȳɇ ȿ ȻȬɂȴȱȹȾȺȮ ȻȺȽȷȱ ȼȬȰȴȶȬȷɈȹȺȵ  

ȻȼȺȽȾȬȾɉȶȾȺȸȴȴ Ƚ ȹȴȳȶȴȸȴ ȳȹȬɃȱȹȴɋȸȴ ȻȽȬ 
 

ȬɝɗɌəɔɐɔ ȴ.Ȼ.1, ȻɟɜɝɌəɚɎɌ Ȱ.ȸ.1, ȸɟɡɚɜɞɚɎɌ Ⱥ.Ȯ.1, ȶɌɞɟəɔəɌ Ⱦ.Ȭ.1,  

ɄɔɜɚɖɚɜɌɐ Ȯ.ȴ.2, ȼɚɥɔə Ȱ.Ȭ.3 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ, ɝɚɎɘɑɥɑəəɚɕ ɝ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɑɕ (ȻɉȾ/ȶȾ) ɝ 11Ƚ-Ɂɚɗɔəɚɘ 

ɟ ɍɚɗɨəɧɡ ȼȻȲ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȻȽȬ (<2,0 əɏ/ɘɗ) ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ 

ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ 63 ȻɉȾ/ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ                      

ɝ 11Ƚ-Ɂɚɗɔəɚɘ; ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ȻȽȬ ɝɚɝɞɌɎɔɗɚ 0,94Ñ0,51 (0,21ð1,98) əɏ/ɘɗ, ɘɑɐɔɌəɌ ð 

0,93 əɏ/ɘɗ. ȽɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ ɏɔɍɜɔɐəɚɕ ɝɔɝɞɑɘɑ çBiographð64è True Point 

PET/CT (Siemens) ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ 11Ƚ-ɁɚɗɔəɌ (700ð950 

ȸȭɖ).   

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ȻɉȾ/ȶȾ ɜɑɢɔɐɔɎ ȼȻȲ ɛɜɔ ȻȽȬ<2,0 əɏ/ɘɗ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌə Ɏ 30% (19/63) ɝɗɟɣɌɑɎ. ȯɜɟɛɛɧ ɍɚɗɨəɧɡ ɝ ȻɉȾ-ɛɚɓɔɞɔɎəɧɘɔ (n=19) ɔ ȻɉȾ-

əɑɏɌɞɔɎəɧɘɔ (n=44) ɜɑɓɟɗɨɞɌɞɌɘɔ ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɎɚɓɜɌɝɞɟ, Ɏɜɑɘɑəɔ ɘɑɒɐɟ 

ɛɑɜɎɔɣəɧɘ ɗɑɣɑəɔɑɘ ɔ ɜɌɓɎɔɞɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ, ɔəɐɑɖɝɟ ȯɗɔɝɚəɌ ɔ ɛɚɗɟ-

ɣɑəɔɪ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ əɌ ɘɚɘɑəɞ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ. 

ȮɧɫɎɗɑəɌ ɛɜɫɘɌɫ ɖɚɜɜɑɗɫɢɔɫ (ɜ=0,007) ɘɑɒɐɟ ɛɚɗɟɣɑəɔɑɘ ȻɉȾ-ɛɚɓɔɞɔɎəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ɔ ɟɜɚɎəɑɘ ȻȽȬ: ɛɜɔ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ, 1,5 əɏ/ɘɗ, 1,0 əɏ/ɘɗ ɔ 0,5 əɏ/ɘɗ ɜɑ-

ɢɔɐɔɎ ȼȻȲ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏ 30% (19/63), Ɏ 23% (12/53), Ɏ 17% (6/36) ɔ Ɏ 20% (3/15) 

ɝɗɟɣɌɑɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɍɧɗɌ ɞɌɖɒɑ ɛɚɗɟɣɑəɌ ɐɗɫ ɝɗɑɐɟɪɥɔɡ ɛɌ-

ɜɌɘɑɞɜɚɎ: Ɏɜɑɘɑəɔ ɟɐɎɚɑəɔɫ ȻȽȬ<6 ɘɑɝɫɢɑɎ ɔ ɖɌɞɑɏɚɜɔɕ ɚɛɟɡɚɗɔ >T3 ɔ N1 ɛɚ TNM 

(ɜ<0,05 ɐɗɫ Ɏɝɑɡ).  Ȼɜɔ ɩɞɚɘ Ɏɝɑ ɩɞɔ ɛɌɜɌɘɑɞɜɧ ɫɎɗɫɗɔɝɨ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɑɐɔɖɞɚɜɌɘɔ 

ɛɚɗɟɣɑəɔɫ ȻɉȾ-ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɘəɚɒɑɝɞɎɑəəɚɏɚ ɜɑɏɜɑɝɝɔɚəəɚ-

ɏɚ ɌəɌɗɔɓɌ, ɝɚɣɑɞɌəɔɑ ɛɑɜɑɣɔɝɗɑəəɧɡ ɛɜɑɐɔɖɞɚɜɚɎ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ N1, ɛɚɎɧɤɌɗɚ Ɏɑ-

ɜɚɫɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ. 

Ȼɚ ɗɚɖɌɗɔɓɌɢɔɔ ɜɑɢɔɐɔɎɌ ɎɧɫɎɗɑəɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑ-

ɢɔɐɔɎɚɎ  Ɏ 63% (12/19) ɝɗɟɣɌɑɎ, Ɏ 26% (5/19) ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɔɓɚɗɔɜɚɎɌəəɚɑ ɚɞɐɌɗɑə-

əɚɑ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑ, Ɏ 11% (2/19) ð ɝɚɣɑɞɌəəɧɕ ɜɑɢɔɐɔɎ. 

ȮɧɎɚɐɧ. ȿ ɍɚɗɨəɧɡ ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȻȽȬ (< 2,0 əɏ/ɘɗ) ɜɑɓɟɗɨɞɌɞɧ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɚɓɎɚɗɔɗɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ (ɖɌɖ ɗɚɖɚɜɑɏɔ-

ɚəɌɜəɧɕ, ɞɌɖ ɔ ɏɑəɑɜɌɗɔɓɚɎɌəəɧɕ) Ɏ 30% ɝɗɟɣɌɑɎ, ɣɞɚ ɫɎɔɗɚɝɨ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏ Ɏɧɍɚɜɑ 

ɐɌɗɨəɑɕɤɑɏɚ ɗɑɣɑəɔɫ. Ȯɑɜɚɫɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ 

Ɏɧɤɑ ɟ ɍɚɗɨəɧɡ ɝ ɔɝɡɚɐəɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɕ ɝɞɌɐɔɑɕ ɚɛɟɡɚɗɔ (>T3, N1), ɜɚɝɞɚɘ ȻȽȬ ɔ 

ɍɧɝɞɜɚɕ ɑɏɚ ɖɔəɑɞɔɖɚɕ, ɣɞɚ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ əɌ ɔɝɝɗɑɐɚɎɌəɔɑ. 
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11C-CHOLINE PET/CT IN RECURRENCE DETECTION IN SURGICALLY TREATED 

PROSTATE CANCER PATIENTS WITH LOW PSA LEVEL 

 

Aslanidis I.P.1, Pursanova D.M. 1, Mukhortova O.V. 1, Katunin a T.A.1, Shirokorad V.I. 2,   

Roshchin D.A. 3 

 

urpose.  To evaluate the use fulness of 11C-Choline PET/CT in patients after radical 

prostate ctomy with low PSA level for detection of PCa relapse.  

Materials and methods.  PET/CT was performed in 63 patients on PET/CT scanner 

(Biograph -64, Siemens) 10 min after injection of 11C-Choline  (700ð950 Mbq). The mean PSA 

value in the group was 0.94Ñ0.51 (0.21ð1.98) ng/ml, median ð 0.93 ng/ml.  

Results.  Overall, 11C-Choline PET/CT detected PCa relapse in 30% (19/63) of cases. 

There was no statistical difference between PET -positive (n=19) and PET -negative (n=44) p a-

tients according to age, time to biochemical relapse after surgery, Gleason score and ong o-

ing hormone therapy.  

The detection rate of relapse according to 11C-Choline PET/CT showed correlation 

(p=0,007) with serum PSA: positive PET/CT res ults were obtained in 30% (19/63) patients 

with PSA<2,0 ng/ml, in 23% (12/53) ð with PSA<1,5 ng/ml, in 17% (6/36) ð with PSA<1,0 

ng/ml, and in 20% (3/15) ð with PSA<0,5 ng/ml.  

PSA doubling time <6 months, stage >T3 and N1 were significantly associated with  

an increased probability of positive PET/CT findings (ɜ<0,05 for all). All these parameters 

were found to be independent predictive factors for PET -positive result at simple linear r e-

gression analysis. The combination of mentioned predictors, except N1, was  statistically si g-

nificant in the prediction of a positive PET/CT at multiple linear regression analysis.  

Local relapse was detected in 63% (12/19) patients, distant metastases ð in 11% 

(2/19) cases, and both local and distant metastases ð in 11% (2/19) ca ses. 

Conclusions.  11C-Choline PET/CT was able to detect and correctly identify the loca l-

ization of PCa relapse (local and distant) in 30% of patients with PSA<2,0 ng/ml, and ther e-

fore was useful in sele ction of further therapeutic approach. Pathological st age (>T3, N1), 

trigger PSA and short PSA doubling time were found to be significant predictors for PET -

positive result and should be considered in patient selection for 11C-Choline PET/CT.  

 
Keywords: prostate cancer recurrence, PET/CT, 11C-Choline, PSA, bi ochem i-

cal recurrence, choline.  
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Ɍɖ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ (ȼȻȲ) ɓɌəɔ-

ɘɌɑɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ ɝɜɑɐɔ ɛɜɔɣɔə ɝɘɑɜɞɔ 

ɘɟɒɣɔə ɚɞ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɔ↑, ɔ ɣɌɝɞɚɞɌ ɑɏɚ əɑɟɖɗɚəəɚ ɜɌɝɞɑɞ [1, 2]. 

Ȯ ȼɚɝɝɔɔ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɕ ɛɚɖɌɓɌɞɑɗɨ ɓɌ-

ɍɚɗɑɎɌɑɘɚɝɞɔ əɌ 100 ɞɧɝ. əɌɝɑɗɑəɔɫ Ɏ 2003 ɏɚ-

ɐɟ ɝɚɝɞɌɎɔɗ 16,51, Ɍ Ɏ 2013 ɏɚɐɟ ð 34,62 (ɝɜɑɐ-

əɑɏɚɐɚɎɚɕ ɞɑɘɛ ɛɜɔɜɚɝɞɌ 7,09%) [2]. Ȯ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɖ ɚɝəɚɎəɧɘ ɘɑɞɚɐɌɘ ɜɌɐɔɖɌɗɨəɚɏɚ 

ɗɑɣɑəɔɫ ɘɑɝɞəɚ-ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ȼȻȲ ɚɞəɚ-

ɝɫɞɝɫ ɜɌɐɔɖɌɗɨəɌɫ ɛɜɚɝɞɌɞɩɖɞɚɘɔɫ, ɐɔɝɞɌəɢɔ-

ɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɔ ɍɜɌɡɔɞɑɜɌɛɔɫ [3, 4]. 

ȺɐəɌɖɚ, əɑɝɘɚɞɜɫ əɌ ɟɝɛɑɤəɚɑ ɛɜɔɘɑəɑəɔɑ 

ɐɌəəɧɡ ɎɔɐɚɎ ɗɑɣɑəɔɫ, ɟɜɚɎɑəɨ ɜɑɢɔɐɔɎɚɎ Ɏ 

ɞɑɣɑəɔɑ ɛɫɞɔ ɗɑɞ ɐɚɝɞɔɏɌɑɞ 27ð53% [3]. Ȼɚɩɞɚɘɟ 

ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɑɕɤɔɡ ɛɜɚɍɗɑɘ ɝɚɎɜɑɘɑəəɚɕ 

ɚəɖɚɟɜɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ɜɌəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɜɑ-

ɢɔɐɔɎɌ ȼȻȲ. 

Ƚ ɎɎɑɐɑəɔɑɘ Ɏ ɛɜɌɖɞɔɖɟ ɌəɌɗɔɓɌ ɟɜɚɎəɫ 

ɛɜɚɝɞɌɞɔɣɑɝɖɚɏɚ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɌəɞɔɏɑəɌ 

(ȻȽȬ) Ɏ ɖɜɚɎɔ ɐɔɌɏəɚɝɞɔɖɌ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌ-

əɔɫ ɖɌɜɐɔəɌɗɨəɚ ɟɗɟɣɤɔɗɌɝɨ. ȴɓɚɗɔɜɚɎɌəəɚɑ 

ɛɚɎɧɤɑəɔɑ ɩɞɚɏɚ ɘɌɜɖɑɜɌ ɍɑɓ ɖɗɔəɔɖɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɚɛɟɡɚɗɔ ɛɜɔəɫɞɚ 

ɜɌɝɢɑəɔɎɌɞɨ ɖɌɖ ɍɔɚɡɔɘɔɣɑɝɖɔɕ ɜɑɢɔɐɔɎ, ɖɚ-

ɞɚɜɧɕ, ɝɚɏɗɌɝəɚ ɜɑɤɑəɔɪ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɖɚə-

ɝɑəɝɟɝɌ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔ ɐɎɟɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɧɡ ɛɚɎɧɤɑəɔɫɡ ɟɜɚɎəɫ ȻȽȬ, ɜɌɎəɧɡ ɔɗɔ Ɏɧ-
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ɤɑ 0,2 əɏ/ɘɗ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚ-

ɘɔɔ [3, 4]. ȺɐəɌɖɚ ɍɑɝɝɔɘɛɞɚɘəɚɑ ɛɚɎɧɤɑəɔɑ 

ɐɌəəɚɏɚ ɘɌɜɖɑɜɌ əɑ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɞɚɣ-

əɟɪ ɗɚɖɌɗɔɓɌɢɔɪ ɜɑɢɔɐɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ ɠɌɖɞɚɜɚɘ ɛɜɔ Ɏɧɍɚɜɑ 

ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ [3, 4-7].  Ȯ ɝɗɟɣɌɑ ɘɑɝɞəɚɏɚ 

ɜɑɢɔɐɔɎɌ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ 

ɚɝəɚɎəɧɘ ɔ ɚɍɥɑɛɜɔɓəɌəəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ 

ɫɎɗɫɑɞɝɫ ɝɛɌɝɔɞɑɗɨəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ, Ɍ ɛɜɔ 

əɌɗɔɣɔɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ð ɝɔɝɞɑɘəɌɫ 

ɞɑɜɌɛɔɫ [3, 5-7]. ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎ-

ɜɚɛɑɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɟɜɚɗɚɏɚɎ, ɝɛɌɝɔɞɑɗɨəɌɫ 

ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖ-

ɞɚɘɔɔ ɐɚɗɒəɌ əɌɓəɌɣɌɞɨɝɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɚɞ-

ɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ ɔ əɔɓɖɔɡ ɓəɌɣɑəɔɫɡ ȻȽȬ 

(ɘɑəɑɑ 1,0ð2,0 əɏ/ɘɗ), ɛɜɔ ɩɞɚɘ ɗɑɣɑəɔɑ əɌɔɍɚ-

ɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɛɜɔ ȻȽȬ ɘɑəɑɑ 0,5 əɏ/ɘɗ [3, 5, 

6]. 

ȽɣɔɞɌɑɞɝɫ, ɣɞɚ ɚ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ 

ɘɚɏɟɞ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɞɌɖɔɑ ɠɌɖɞɚɜɧ, ɖɌɖ 

ɎɧɝɚɖɌɫ ɝɞɑɛɑəɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɛɟɡɚɗɔ ɛɚ 

ɐɌəəɧɘ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɘɌɗɧɕ Ɏɜɑɘɑəəɚɕ ɛɜɚɘɑɒɟɞɚɖ 

ɘɑɒɐɟ ɛɑɜɎɔɣəɧɘ ɗɑɣɑəɔɑɘ ɔ ɜɌɓɎɔɞɔɑɘ ɍɔɚ-

ɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ, Ɍ ɞɌɖɒɑ ɍɧɝɞɜɌɫ ɖɔəɑ-

ɞɔɖɌ ȻȽȬ [3]. Ⱦɑɘ əɑ ɘɑəɑɑ, ɐɗɫ ɎɧɍɚɜɌ ɗɑɣɑɍ-

əɚɕ ɞɌɖɞɔɖɔ əɟɒəɚ ɣɑɞɖɚ ɐɔɠɠɑɜɑəɢɔɜɚɎɌɞɨ 

əɌɗɔɣɔɑ ɘɑɝɞəɚɏɚ ɜɑɢɔɐɔɎɌ ɔ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌ-

ɝɞɌɓɚɎ [3, 5-7], ɐɗɫ ɣɑɏɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɔɝ-

ɛɚɗɨɓɟɑɞɝɫ ɢɑɗɧɕ ɜɫɐ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɎɔɓɟɌɗɔɓɌɢɔɔ: ɞɜɌəɝɜɑɖɞɌɗɨəɚɑ ȿȳȴ, ȶȾ, ɘɟɗɨ-

ɞɔɛɌɜɌɘɑɞɜɔɣɑɝɖɌɫ ȸȼȾ ɔ ɚɝɞɑɚɝɢɔəɞɔɏɜɌɠɔɫ 

[3, 8 -10]. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ çɓɚɗɚɞɚɏɚè ɝɞɌə-

ɐɌɜɞɌ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȲ əɑɞ, Ɍ ɛɑɜɑ-

ɣɔɝɗɑəəɧɑ ɘɑɞɚɐɧ ɔɘɑɪɞ ɚɏɜɌəɔɣɑəəɧɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɗɚɖɌ-

ɗɔɓɌɢɔɔ ɜɑɢɔɐɔɎɌ ȼȻȲ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȻȽȬ [8-10].  

ȻɚɫɎɔɎɤɌɫɝɫ Ɏ ɛɚɝɗɑɐəɑɑ ɐɑɝɫɞɔɗɑɞɔɑ ɏɔ-

ɍɜɔɐəɌɫ ɞɑɡəɚɗɚɏɔɫ ȻɉȾ/ȶȾ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɜɌɐɔɚ-

əɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɛɚɓɎɚɗɫɪɥɔɕ ɚɐəɚ-

Ɏɜɑɘɑəəɚ ɚɢɑəɔɎɌɞɨ ɘɑɞɌɍɚɗɔɣɑɝɖɔɑ (ɛɚ ɐɌə-

əɧɘ ȻɉȾ) ɔ ɝɞɜɟɖɞɟɜəɧɑ (ɛɚ ɐɌəəɧɘ ȶȾ) ɔɓɘɑ-

əɑəɔɫ Ɏ ɚɜɏɌəɌɡ ɔ ɞɖɌəɫɡ [3, 7, 9, 10]. ȮɌɒəɧɘ 

ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɘɑɞɚɐɌ ɫɎɗɫɑɞɝɫ ɚɐəɚɘɚɘɑəɞ-

əɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ Ɏɝɑɏɚ ɞɑɗɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɜɚ-

Ɏɚɐɔɞɨ ɐɔɠɠɑɜɑəɢɔɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɘɑɝɞ-

əɚɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɔ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ 

ɛɜɚɢɑɝɝɚɎ, Ɍ ɔɘɑəəɚ ɩɞɚ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪ-

ɥɔɘ ɠɌɖɞɚɜɚɘ ɛɜɔ Ɏɧɍɚɜɑ ɛɜɌɎɔɗɨəɚɕ ɗɑɣɑɍ-

əɚɕ ɞɌɖɞɔɖɔ.  Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɤɔ-

ɜɚɖɚ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɟ ɍɚɗɨəɧɡ ȼȻȲ 

ɛɜɔɘɑəɫɑɞɝɫ ȻɉȾ/ȶȾ ɝ ɡɚɗɔəɚɘ, ɘɑɣɑəəɧɘ ɟɏ-

ɗɑɜɚɐɚɘ-11 (11Ƚ-Ɂɚɗɔə) ɗɔɍɚ ɠɞɚɜɚɘ-18 (18F -

Ɂɚɗɔə) [3, 7, 9].  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɚɛɟɍɗɔɖɚɎɌəəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ ɏɜɟɛɛɌɡ 

ɍɚɗɨəɧɡ ɝ ɍɚɗɨɤɔɘ ɐɔɌɛɌɓɚəɚɘ ɟɜɚɎəɑɕ ȻȽȬ: 

ɚɞ 0,2 əɏ/ɘɗ (ɖɜɔɞɑɜɔɕ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔ-

ɐɔɎɌ) ɐɚ 17,8 əɏ/ɘɗ, 25,4 əɏ/ɘɗ, 48,6 əɏ/ɘɗ, 

45,0 əɏ/ɘɗ ɔ 98,0 əɏ/ɘɗ [11, 12ð15].  

ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɔɓɟ-

ɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɜɑɢɔɐɔɎɌ ȼȻȲ ɟ ɍɚɗɨəɧɡ ɛɚɝɗɑ 

ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ ɝ əɔɓɖɔɘɔ ɓəɌɣɑ-

əɔɫɘɔ ȻȽȬ ð ɘɑəɑɑ 2,0 əɏ/ɘɗ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ȻɉȾ/ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ 11Ƚ-Ɂɚɗɔəɚɘ 63 Ɍɘɍɟ-

ɗɌɞɚɜəɧɡ ɍɚɗɨəɧɡ ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ 

ȼȻȲ ɝ əɌɗɔɣɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ ɛɚ-

ɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ 

ɚɍɝɗɑɐɚɎɌəɧ Ɏ ȻɉȾ-ɢɑəɞɜɑ ɚɞɐɑɗɌ ɫɐɑɜəɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ȹɂȽȽɁ ɔɘ. Ȭ.ȹ. ȭɌɖɟɗɑɎɌ Ɏ ɛɑɜɔɚɐ ɝ 

ɠɑɎɜɌɗɫ 2013 ɏɚɐɌ ɛɚ ɫəɎɌɜɨ 2016 ɏɚɐɌ. ȿ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ ɔɘɑɗ ɘɑɝɞɚ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɕ ɐɔɌɏəɚɓ ɌɢɔəɌɜəɚɕ ɌɐɑəɚɖɌɜɢɔ-

əɚɘɧ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

(ɔəɐɑɖɝ ȯɗɔɝɚəɌ ɚɞ 4 ɐɚ 9) ɝɞɌɐɔɔ Ⱦ1ð3 N0ð1 

M0.    Ƚɜɑɐəɔɕ    ɎɚɓɜɌɝɞ   ɛɌɢɔɑəɞɚɎ   ɝɚɝɞɌɎɔɗ  

62Ñ6,6 (44ð77) ɗɑɞ. Ȯɜɑɘɫ ɘɑɒɐɟ ɛɑɜɎɔɣəɧɘ 

ɗɑɣɑəɔɑɘ ɔ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ 

ɜɑɢɔɐɔɎɌ ɝɚɝɞɌɎɔɗɚ ɚɞ 5 ɘɑɝɫɢɑɎ ɐɚ 12 ɗɑɞ 

(3,2Ñ2,3).  

ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɗɑɣɑ-

əɔɫ ɍɧɗ ɐɚɝɞɔɏəɟɞ ɘɔəɔɘɌɗɨəɧɕ ɟɜɚɎɑəɨ ȻȽȬ. 

ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɍɚɗɨəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɫɎɗɫɗɚɝɨ    əɌɗɔɣɔɑ   ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ,  

ɖɚɞɚɜɧɕ, ɖɌɖ ɟɖɌɓɌəɚ Ɏɧɤɑ, ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌɗɝɫ ɛɜɔ ɐɎɟɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ ɛɚɎɧɤɑəɔɫɡ 

ȻȽȬ ɍɚɗɑɑ 0,2 əɏ/ɘɗ. ȿɣɔɞɧɎɌɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ 

ɌəɌɗɔɓɌ ɟɜɚɎəɫ ɚɍɥɑɏɚ ȻȽȬ ɝɧɎɚɜɚɞɖɔ ɖɜɚɎɔ, 

Ɏɧɛɚɗəɑəəɚɏɚ əɑ ɜɌəɑɑ, ɣɑɘ ɓɌ ɘɑɝɫɢ ɐɚ ɛɜɚɎɑ-

ɐɑəɔɫ ȻɉȾ/ȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ. Ƚɜɑɐəɑɑ ɓəɌɣɑəɔɑ 

ȻȽȬ Ɏ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ ɝɚɝɞɌɎɔɗɚ 0,94 Ñ 

0,51 (0,21 ð1,98) əɏ/ɘɗ, ɘɑɐɔɌəɌ ð 0,93 əɏ/ɘɗ. 

Ȯ 27 ɔɓ 63  ɝɗɟɣɌɑɎ (43%) ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɍɧɝɞɜɌɫ ɖɔəɑɞɔɖɌ ȻȽȬ: Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ 

ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ. Ȯ 17 ɔɓ 63 ɝɗɟɣɌɑɎ (27%)  

ȻɉȾ/ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɟ ɛɌɢɔɑəɞɚɎ 

Ɏ ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ, ɛɜɔɣɑɘ Ɏ ɖɚɜɚɞɖɔɑ 

ɝɜɚɖɔ (Ɏ ɞɑɣɑəɔɑ əɑɐɑɗɔ) ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɗɑɖɌɜ-

ɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌɞɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɏɔɍɜɔɐəɚɕ 

ɝɔɝɞɑɘɑ ȻɉȾ/ȶȾ çBiographð64è True Point ɠɔɜ-

ɘɧ Siemens. ȻɉȾ/ȶȾ ɛɜɚɎɚɐɔɗɌɝɨ əɌɞɚɥɌɖ, əɑ 

ɜɌəɑɑ, ɣɑɘ ɣɑɜɑɓ 5ð8 ɣɌɝɚɎ ɛɚɝɗɑ ɛɚɝɗɑɐəɑɏɚ 

ɛɜɔɑɘɌ ɛɔɥɔ; əɌɖɌəɟəɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɘ 

ɜɑɖɚɘɑəɐɚɎɌɗɚɝɨ ɔɝɖɗɪɣɔɞɨ ɔɓ ɛɔɞɌəɔɫ ɛɜɚ-

ɐɟɖɞɧ, ɝɚɐɑɜɒɌɥɔɑ ɍɑɗɖɔ. ȽɖɌəɔɜɚɎɌəɔɑ əɌɣɔ-

əɌɗɚɝɨ ɣɑɜɑɓ 10 ɘɔəɟɞ ɛɚɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ 

ɎɎɑɐɑəɔɫ 11Ƚ-ɁɚɗɔəɌ (700ð950 ȸȭɖ, Ɏ ɝɜɑɐəɑɘ 

825 ȸȭɖ), ɛɚɝɗɑ ɚɛɚɜɚɒəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ȻɉȾ/ȶȾ ɎɧɛɚɗəɫɗɌɝɨ ɛɚ ɝɞɌə-

ɐɌɜɞəɚɘɟ ɛɜɚɞɚɖɚɗɟ Ɏ ɜɑɒɔɘɑ ɚɍɝɗɑɐɚɎɌəɔɫ 

çɎɝɑɏɚ ɞɑɗɌè (ɚɞ ɟɜɚɎəɫ ɏɗɌɓəɔɢ ɐɚ ɟɜɚɎəɫ Ɏɑɜɡ-

əɑɕ ɞɜɑɞɔ ɍɑɐɜɌ). Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɞɚɛɚɏɜɌɘ-

ɘɧ  ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ  ȶȾ-ɝɖɌəɔɜɚɎɌəɔɑ (170 mA,  
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120 kV, FOV 700 ɘɘ, ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 5,0). 

Ƚɗɑɐɟɪɥɔɘ ɩɞɌɛɚɘ Ɏ ɩɞɚɘ ɒɑ ɛɚɗɚɒɑəɔɔ ɛɌɢɔ-

ɑəɞɌ əɌɣɔəɌɗɚɝɨ ȻɉȾ-ɝɖɌəɔɜɚɎɌəɔɑ Ɏ ɜɑɒɔɘɑ 

3D Ɏ əɌɛɜɌɎɗɑəɔɔ ɚɞ Ɏɑɜɡəɑɕ ɞɜɑɞɔ ɍɑɐɜɌ ɐɚ 

ɟɜɚɎəɫ ɏɗɌɓəɔɢ. Ƚɍɚɜ ɐɌəəɧɡ ɚɝɟɥɑɝɞɎɗɫɗɝɫ Ɏ 

ɝɞɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɛɜɔ 7ð8 ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ 

ɛɑɜɑɘɑɥɑəɔɫɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɝɞɚɗɌ ɚɞəɚɝɔ-

ɞɑɗɨəɚ ɏɑəɞɜɔ. ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ 

ɜɑɒɔɘɑ 3D, ɝɚɝɞɚɫɗɚ ɔɓ ɓɌɛɔɝɌəəɧɡ Ɏ ɝɞɌə-

ɐɌɜɞəɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 3-ɡ ɘɔəɟɞəɧɡ ɝɖɌ-

əɚɎ ɐɗɫ ɖɌɒɐɚɏɚ ɛɚɗɚɒɑəɔɫ ɝɞɚɗɌ ɝɖɌəɑɜɌ. 

ȶɚɜɜɑɖɢɔɫ ɌɞɞɑəɟɌɢɔɔ ȻɉȾ-ɐɌəəɧɡ (ɖɚɜɜɑɖɢɔɔ 

ɩɘɔɝɝɔɚəəɧɡ ɐɌəəɧɡ əɌ ɛɚɏɗɚɥɑəɔɑ ɔ ɜɌɝɝɑɔ-

ɎɌəɔɑ ɔɓɗɟɣɑəɔɫ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ) ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ ɛɚ ɐɌəəɧɘ ȶȾ. ȾɌɖɒɑ Ɏ ɝɞɌəɐɌɜɞ-

əɚɘ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɚɝɨ ɝɚɎ-

ɘɑɥɑəɔɑ (ɠɟɓɔɚəɔɜɚɎɌəɔɑ) ɜɑɖɚəɝɞɜɟɔɜɚɎɌə-

əɧɡ ȻɉȾ ɔ ȶȾ ɐɌəəɧɡ.  

Ȼɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɚɢɑəɔɎɌɗɔɝɨ 

ɎɔɓɟɌɗɨəɚ ɔ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɚ. ȮɔɓɟɌɗɨəɧɕ 

ɌəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɛɚ ɎɔɜɞɟɌɗɨəɚɘɟ ɞɜɑɡɘɑɜ-

əɚɘɟ ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɪ, Ɍ ɞɌɖɒɑ ɛɚ  Ɏɝɑɘ ɞɜɑɘ 

ɞɔɛɌɘ ɔɓɚɍɜɌɒɑəɔɕ (ȶȾ, ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌə-

əɚɘɟ) Ɏ ɞɜɑɡ ɛɜɚɑɖɢɔɫɡ. ȺɣɌɏɔ ɛɚɎɧɤɑəəɚɏɚ 

əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ (ɏɔɛɑɜɘɑɞɌɍɚɗɔɓɘɌ), əɑ 

ɝɎɫɓɌəəɧɑ ɝ ɑɏɚ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘ ɜɌɝɛɜɑɐɑɗɑ-

əɔɑɘ, ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ, ɝ ɌɎ-

ɞɚɘɌɞɔɓɔɜɚɎɌəəɧɘ ɜɌɝɣɑɞɚɘ ɝɞɌəɐɌɜɞɔɓɔɜɚ-

ɎɌəəɚɏɚ ɟɜɚɎəɫ əɌɖɚɛɗɑəɔɫ (standard uptake 

volume) 11Ƚ-ɁɚɗɔəɌ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɚɣɌɏɑ ð 

SUVmax.  

Ȼɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɝɗɚɒəɚɝɞɔ ɔəɞɑɜɛɜɑ-

ɞɌɢɔɔ ɝɚɝɞɚɫəɔɫ ɗɚɒɌ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ 

ɛɜɚɎɚɐɔɗɚɝɨ ɐɚɛɚɗəɔɞɑɗɨəɚɑ ȻɉȾ/ȶȾ ɝɖɌəɔɜɚ-

ɎɌəɔɑ ɚɍɗɌɝɞɔ ɞɌɓɌ, ɖɚɞɚɜɚɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ 

əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɝɖɌəɔɜɚɎɌ-

əɔɫ ɔ ɛɚɎɞɚɜəɚɏɚ ɚɛɚɜɚɒəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧ-

ɜɫ.  

ȼɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɍɧɗɔ ɎɑɜɔɠɔɢɔɜɚɎɌ-

əɧ ɐɌəəɧɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɜɑɓɟɗɨɞɌɞɌɘɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ, 

ɛɚɎɞɚɜəɧɡ ȻɉȾ/ȶȾ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɗɔəɔɣɑɝɖɔ-

ɘɔ ɐɌəəɧɘɔ Ɏ ɛɜɚɢɑɝɝɑ əɌɍɗɪɐɑəɔɫ, ɐɌɗɨəɑɕ-

ɤɑɕ ɐɔəɌɘɔɖɚɕ ȻȽȬ, Ɍ ɞɌɖɒɑ əɌ ɚɝəɚɎɌəɔɔ ɝɚ-

ɣɑɞɌəɔɫ Ɏɝɑɏɚ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɚɏɚ Ɏ ɞɑɣɑəɔɑ 

9Ñ3 (1ð12) ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȻɉȾ/ȶȾ 

ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȳəɌɣɑəɔɫ ɝɜɑɐəɔɡ ɛɜɑɐɝɞɌɎɗɑəɧ ɖɌɖ 

ɝɜɑɐəɑɑ Ɍɜɔɠɘɑɞɔɣɑɝɖɚɑ Ñ ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚ-

əɑəɔɑ, 95%  - ɐɚɎɑɜɔɞɑɗɨəɧɕ ɔəɞɑɜɎɌɗ, ɖɚɞɚ-

ɜɧɕ ɟɣɔɞɧɎɌɑɞ ɚɍɦɑɘ ɘɌɗɚɕ Ɏɧɍɚɜɖɔ. ȭɧɗɌ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɛɚɗɟɣɑ-

əɔɑɘ ȻɉȾ-ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ ɔ ɞɌɖɔɘɔ ɛɌ-

ɜɌɘɑɞɜɌɘɔ, ɖɌɖ ɎɚɓɜɌɝɞ, Ɏɜɑɘɫ ɘɑɒɐɟ ɗɑɣɑəɔɑɘ 

ɔ ɜɌɓɎɔɞɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ, ɟɜɚɎɑəɨ 

ȻȽȬ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ (ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ), 

ɝɞɑɛɑəɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ 

ɚɛɟɡɚɗɔ (ɔəɐɑɖɝ ȯɗɔɝɚəɌ > 7), ɔɝɡɚɐəɌɫ ɝɞɌɐɔɫ 

ɚɛɟɡɚɗɔ ð ɖɌɞɑɏɚɜɔɔ Ⱦ ɔ  N ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

TNM (> T3 ɔ N1),  Ɍ ɞɌɖɒɑ ɛɚɗɟɣɑəɔɑ ɏɚɜɘɚəɚɞɑ-

ɜɌɛɔɔ əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɎɓɌɔ-

ɘɚɝɎɫɓɑɕ ɘɑɒɐɟ ɛɌɜɌɘɑɞɜɌɘɔ ɛɜɚɎɚɐɔɗɌɝɨ əɌ 

ɚɝəɚɎɑ ɍɔɎɌɜɔɌəɞəɚɏɚ ɖɚɜɜɑɗɫɢɔɚəəɚɏɚ ɌəɌɗɔ-

ɓɌ ɘɑɞɚɐɚɘ ȻɔɜɝɚəɌ ɔ ȽɛɔɜɘɑəɌ ɝ ɛɚɐɞɎɑɜɒɐɑ-

əɔɫɘɔ ɘɑɞɚɐɌɘɔ ɛɜɚɝɞɚɕ ɔ ɘəɚɒɑɝɞɎɑəəɚɕ ɗɔ-

əɑɕəɚɕ ɜɑɏɜɑɝɝɔɔ. ȼɌɓɗɔɣɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɛɜɔ-

ɓəɌɎɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɘ Ɏ ɞɚɘ ɝɗɟɣɌɑ, 

ɑɝɗɔ Ɏɧɣɔɝɗɑəəɧɕ ɟɜɚɎɑəɨ ɓəɌɣɔɘɚɝɞɔ (p) əɑ 

ɛɜɑɎɧɤɌɗ ɖɜɔɞɔɣɑɝɖɚɏɚ ɟɜɚɎəɫ 0,05. Ȱɗɫ ɚɍɜɌ-

ɍɚɞɖɔ ɐɌəəɧɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɌɖɑɞ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɔɡ ɛɜɚɏɜɌɘɘ SPSS (v. 19; SPSS Inc.) ɔ ɩɗɑɖ-

ɞɜɚəəɧɑ ɞɌɍɗɔɢɧ Microsoft Excel.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ Ɏ ɢɑɗɚɘ ɟ ɍɚɗɨ-

əɧɡ ɝ ɟɜɚɎəɑɘ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ ȻɉȾ-

ɛɚɓɔɞɔɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ, ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɎɤɔɑ ɚ 

əɌɗɔɣɔɔ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ, ɍɧɗɔ ɛɚɗɟɣɑəɧ 

Ɏ 19 ɔɓ 63 ɝɗɟɣɌɑɎ (30%). 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɗɚɖɌɗɔɓɌɢɔɫ ɜɑɢɔɐɔɎ-

əɚɏɚ ɛɜɚɢɑɝɝɌ, ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɏɚ ɛɚ ɜɑɓɟɗɨ-

ɞɌɞɌɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ (ɜɔɝ. 1). ȮɧɫɎɗɑ-

əɚ ɛɜɑɚɍɗɌɐɌəɔɑ ɘɑɝɞəɚ-ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑ-

ɢɔɐɔɎɚɎ ð Ɏ 12 ɔɓ 19 ɝɗɟɣɌɑɎ (63%): Ɏ ɗɚɒɑ 

ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ (n = 2) ɔ Ɏ ɞɌɓɚɎɧɡ 

ɗɔɘɠɚɟɓɗɌɡ (n = 10). ȿ 5 ɔɓ 19 (26%) ȻɉȾ-

ɛɚɓɔɞɔɎəɧɡ ɍɚɗɨəɧɡ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɔɓɚɗɔɜɚ-

ɎɌəəɚɑ ɚɞɐɌɗɑəəɚɑ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑ: Ɏ ɩɖɝ-

ɞɜɌɛɑɗɨɎɔɖɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ (n = 3), 

Ɏ ɖɚɝɞɔ (n = 1) ɔ Ɏ ɗɑɏɖɔɑ (n = 1); ɔ ɟ ɐɎɟɡ ɍɚɗɨ-

əɧɡ (11%) ð ɛɚɜɌɒɑəɔɑ ɞɌɓɚɎɧɡ ɗɔɘɠɚɟɓɗɚɎ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɘɑɞɌɝɞɌɓɌɘɔ Ɏ ɓɌɍɜɪɤɔəəɧɕ ɛɌ-

ɜɌɖɌɎɌɗɨəɧɕ ɗɔɘɠɚɟɓɑɗ (n = 1) ɔ Ɏ ɗɑɎɟɪ ɗɚə-

əɟɪ ɖɚɝɞɨ (n = 1). ȹɌɗɔɣɔɑ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌ-

ɓɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɟ 37% (7/19) ɍɚɗɨəɧɡ ɝ 

ȻɉȾ-ɛɚɓɔɞɔɎəɧɘɔ ɜɑɓɟɗɨɞɌɞɌɘɔ ɔ ɟ 11% (7/63) 

ɍɚɗɨəɧɡ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɧ Ɏ ɢɑɗɚɘ. 

ȸɔəɔɘɌɗɨəɚɑ ɓəɌɣɑəɔɑ ȻȽȬ, ɛɜɔ ɖɚɞɚɜɚɘ 

ɛɚɗɟɣɑə ȻɉȾ-ɛɚɓɔɞɔɎəɧɕ ɜɑɓɟɗɨɞɌɞ, ɝɚɝɞɌɎɔɗɚ 

0,21 əɏ/ɘɗ ð ɟ ɛɌɢɔɑəɞɌ ɝ ɔɝɡɚɐəɚ əɑɍɗɌɏɚɛɜɔ-

 

ȼɔɝ. 1.   

ȼɔɝ. 1.  ȰɔɌɏɜɌɘɘɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚɓɔɞɔɎ-

əɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɚ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɎɧɫɎɗɑəəɚɏɚ ɜɑɢɔɐɔɎɌ, n = 19. 
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ɫɞəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ ɚɛɟɡɚɗɔ (ɜT3bN1M0,  

ɔəɐɑɖɝ ȯɗɔɝɚəɌ 10) ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɘɑɞɌɝɞɌɓɧ 

Ɏ ɜɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɚɜɘɌɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ: ɚɞ 6ɡ6 ɘɘ (ɘɔəɔɘɌɗɨəɧɕ ȻɉȾ-

ɛɚɓɔɞɔɎəɧɕ ɗɔɘɠɌɞɔɣɑɝɖɔɕ ɟɓɑɗ Ɏ ɐɌəəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ) ɐɚ 10ɡ10 ɘɘ; ɖɜɚɘɑ ɞɚɏɚ, ɐɌəəɧɑ 

ȻɉȾ/ȶȾ ɛɚɓɎɚɗɔɗɔ ɔɝɖɗɪɣɔɞɨ əɌɗɔɣɔɑ ɘɑɞɌɝɞɌ-

ɓɚɎ ɔəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ (ɜɔɝ. 2). 

ȹɌ ɜɔɝɟəɖɑ 3 ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɘɑɝɞəɚɏɚ ɜɑɢɔɐɔɎɌ Ɏ ɗɚɒɑ ɛɜɑɐɝɞɌɞɑɗɨ-

əɚɕ ɒɑɗɑɓɧ, ɔ ɞɌɖɒɑ ɔɝɖɗɪɣɑəɌ ɏɑəɑɜɌɗɔɓɌɢɔɫ 

ɜɑɢɔɐɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ Ɏ 24% (15/63) ɝɗɟɣɌɑɎ Ɏ 

ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ Ɏ ɢɑɗɚɘ. ȸɑɞɌɝɞɌɓɧ Ɏɧ-

ɫɎɗɑəɧ Ɏ 79% (15/19) ɝɗɟɣɌɑɎ ɝ ɐɔɌɏəɚɝɞɔɜɚ-

ɎɌəəɧɘ ɜɑɢɔɐɔɎɚɘ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-

Ɂɚɗɔəɚɘ, 33% (5/15) ɔɓ ɖɚɞɚɜɧɡ ð ɩɖɝɞɜɌɛɑɗɨ-

ɎɔɖɌɗɨəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȯɝɑɏɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ 

35 ɘɑɞɌɝɞɌɞɔɣɑɝɖɔ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ ɜɌɓɘɑɜɌɘɔ ɚɞ 6ɡ6 ɘɘ ɐɚ 19ɡ22 ɘɘ, ɝɜɑɐ-

əɫɫ ɔəɞɑəɝɔɎəɚɝɞɨ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ əɔɡ 

ɝɚɝɞɌɎɔɗɌ: SUVmax = 3,5Ñ1,4 (1,5-6,5). Ȱɚɗɫ ɘɑ-

ɞɌɝɞɌɓɚɎ Ɏ ɗɔɘɠɚɟɓɗɧ əɚɜɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɚɞ 

ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɡ ɘɑɞɌ-

ɝɞɌɞɔɣɑɝɖɔ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ ɝɚɝɞɌɎɔɗɌ 

51% (18/35).  

ȸɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɖɚɝɞɑɕ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɚ Ɏ 3% (2/63) ɝɗɟɣɌɑɎ Ɏ ɌəɌɗɔɓɔɜɟ-

ɑɘɚɕ ɏɜɟɛɛɑ Ɏ ɢɑɗɚɘ ɔ Ɏ 11% (2/19) ɝɗɟɣɌɑɎ ɝ 

ɎɧɫɎɗɑəəɧɘ ɜɑɢɔɐɔɎɚɘ ȼȻȲ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ. ȿ ɩɞɔɡ ɍɚɗɨəɧɡ ɓəɌɣɑ-

əɔɫ ȻȽȬ əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɔɗɔ 

1,13  əɏ/ɘɗ ɔ  1,65 əɏ/ɘɗ,  ɛɜɔɣɑɘ  ɟ  ɚɐəɚɏɚ  ɔɓ  

əɔɡ ɎɧɫɎɗɑə ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɚɣɌɏ ɏɔɛɑɜɘɑɞɌɍɚ-

ɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ ɍɑɓ ɟɍɑɐɔɞɑɗɨəɧɡ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɛɚ ɐɌəəɧɘ ȶȾ.  

ȹɌ ɜɔɝɟəɖɌɡ 4 ɔ 5 ɛɜɑɐɝɞɌɎɗɑəɧ ɛɌɢɔɑə-

ɞɧ, ɟ ɖɚɞɚɜɧɡ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-

Ɂɚɗɔəɚɘ, ɛɚɘɔɘɚ ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɜɑ-

ɢɔɐɔɎəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɞɌɓɚɎɧɡ ɗɔɘɠɚɟɓɗɌɡ, Ɏɧ-

ɫɎɗɑəɚ əɌɗɔɣɔɑ ɚɞɐɌɗɑəəɧɡ ɘɑɞɌɝɞɌɓɚɎ Ɏ ɩɖɝ-

ɞɜɌɛɑɗɨɎɔɖɌɗɨəɧɕ ɗɔɘɠɚɟɓɑɗ (ɜɔɝ. 4) ɔ Ɏ ɖɚɝɞɨ 

(ɜɔɝ. 5).  

ȾɌɖɒɑ ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌ-

ɞɧ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɟɜɚɎəɫ ȻȽȬ (ɜɔɝ. 6): ɛɜɔ ȻȽȬ ɘɑəɑɑ 0,5 əɏ/ɘɗ 

ɜɑɢɔɐɔɎ ȼȻȲ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏ 3 ɔɓ 15 ɝɗɟɣɌɑɎ 

(20%), ɛɜɔ ȻȽȬ ɘɑəɑɑ 1,0 əɏ/ɘɗ ð Ɏ 6 ɔɓ 36 ɝɗɟ-

ɣɌɑɎ (17%), ɛɜɔ ȻȽȬ ɘɑəɑɑ 1,5 əɏ/ɘɗ ð Ɏ 12 ɔɓ 

53 ɝɗɟɣɌɑɎ (23%), ɛɜɔ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ ð Ɏ 

19 ɔɓ 63 ɝɗɟɣɌɑɎ (30%). ȮɧɫɎɗɑəɌ ɛɜɫɘɌɫ ɖɚɜ-

ɜɑɗɫɢɔɚəəɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ ɟɜɚɎəɑɘ ȻȽȬ 

ɔ Ɏɑɜɚɫɞəɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ȻɉȾ-ɛɚɓɔɞɔɎəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɌ (ɜ=0,007). 

Ⱥɞɐɑɗɨəɚ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɛɚɐɏɜɟɛɛɌ 

ɛɌɢɔɑəɞɚɎ ɝ ɍɧɝɞɜɚɕ ɖɔəɑɞɔɖɚɕ ȻȽȬ ð Ɏɜɑɘɑ-

əɑɘ ɑɏɚ ɟɐɎɚɑəɔɫ ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ, Ɏ ɖɚɞɚɜɟɪ 

Ɏɚɤɗɔ 27 ɔɓ 63 ɍɚɗɨəɧɡ (43%). Ȯ ɐɌəəɚɕ ɛɚɐ-

ɏɜɟɛɛɑ ȻɉȾ-ɛɚɓɔɞɔɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚɗɟɣɑəɧ Ɏ 

48% (13/27) ɝɗɟɣɌɑɎ: ɘɑɝɞəɚɜɌɝɛɜɚɝɞɜɌəɑəəɧɕ 

ɜɑɢɔɐɔɎ (n=7), ɔɓɚɗɔɜɚɎɌəəɚɑ ɚɞɐɌɗɑəəɚɑ ɘɑɞɌ-

ɝɞɌɓɔɜɚɎɌəɔɑ (n=4) ɔ ɝɚɣɑɞɌəəɧɕ ɜɑɢɔɐɔɎəɧɕ 

ɛɜɚɢɑɝɝ (n=2). ȮɧɫɎɗɑəɌ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔ-

ɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ Ɏɜɑɘɑəɑɘ ɟɐɎɚɑəɔɫ 

ȻȽȬ ɔ Ɏɑɜɚɫɞəɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ȻɉȾ-

ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ (ɜ=0,006). Ƚɜɑɐɔ ȻɉȾ-

ɛɚɓɔɞɔɎəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɧ 

Ɏ ɢɑɗɚɘ ȻɉȾ-ɛɚɓɔɞɔɎəɧɑ ɝɗɟɣɌɔ Ɏ ɛɚɐɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ ɝ ɍɧɝɞɜɚɕ ɖɔəɑɞɔɖɚɕ ȻȽȬ ɝɚɝɞɌɎɔɗɔ 

68% (13/19).  

ȾɌɖɒɑ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɛɚɐɏɜɟɛɛɌ ɍɚɗɨ-

əɧɡ, ɛɚɗɟɣɌɎɤɔɡ ɏɚɜɘɚəɚɞɑɜɌɛɔɪ əɌ ɘɚɘɑəɞ 

Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ, Ɏ ɖɚɞɚɜɟɪ Ɏɚɤɗɚ 17 ɔɓ 63 

ɝɗɟɣɌɑɎ (27%). ȼɑɢɔɐɔɎ ȼȻȲ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə Ɏ 

24% (4/17) ɩɞɔɡ ɝɗɟɣɌɑɎ. Ƚɜɑɐɔ Ɏɝɑɡ ȻɉȾ-

əɑɏɌɞɔɎəɧɡ ɍɚɗɨəɧɡ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɧ Ɏ 

ɢɑɗɚɘ Ɏ ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ əɌ ɘɚɘɑəɞ 

ɔɝɝɗɑɐɚɎɌəɔɫ əɌɡɚɐɔɗɔɝɨ 30 % (13/44) ɝɗɟɣɌɑɎ.  

ȯɜɟɛɛɧ ɍɚɗɨəɧɡ ɝ ȻɉȾ-ɛɚɓɔɞɔɎəɧɘɔ 

(n=19) ɔ ȻɉȾ-əɑɏɌɞɔɎəɧɘɔ (n=44) ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɓəɌɣɔɘɚ əɑ ɚɞɗɔɣɌɗɔɝɨ ɛɚ ɎɚɓɜɌɝɞɟ (ɜ=0,705), 

Ɏɜɑɘɑəɔ ɘɑɒɐɟ ɛɑɜɎɔɣəɧɘ ɗɑɣɑəɔɑɘ ɔ ɜɌɓɎɔ-

ɞɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑɢɔɐɔɎɌ (ɜ=0,975), ɔə-

ɐɑɖɝɟ ȯɗɔɝɚəɌ (ɜ=0,159) ɔ ɛɚɗɟɣɑəɔɪ ȯȾ əɌ ɘɚ-

ɘɑəɞ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ (ɜ=0,102). ȺɐəɌɖɚ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɝ ɛɚɗɟɣɑ-

əɔɑɘ ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɍɧɗɌ ɎɧɫɎ-

ɗɑəɌ ɐɗɫ ɝɗɑɐɟɪɥɔɡ ɛɌɜɌɘɑɞɜɚɎ: ȻȽȬ, Ɏɜɑɘɫ 

ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ, ɖɌɞɑɏɚɜɔɔ ɚɛɟ-

ɡɚɗɔ > T3 ɔ N1 ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ  TNM (ɞɌɍɗ. 

ʈ1).  

Ȼɚ   ɜɑɓɟɗɨɞɌɞɌɘ   ɛɜɚɝɞɚɏɚ   ɗɔəɑɕəɚɏɚ      

ɜɑɏɜɑɝɝɔɚəəɚɏɚ ɌəɌɗɔɓɌ Ɏɝɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɑ ɛɌɜɌɘɑɞɜɧ ɫɎɔɗɔɝɨ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɑ-

ɐɔɖɞɚɜɌɘɔ ɛɚɗɟɣɑəɔɫ ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ 

ȻɉȾ/ȶȾ: ȻȽȬ (ɜ=0,004), Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ 

ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ (ɜ=0,006), ɖɌɞɑɏɚɜɔɔ ɚɛɟɡɚɗɔ 

ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ TNM: >T3 (ɜ=0,001) ɔ N1 

(ɜ=0,006). ȸɧ ɞɌɖɒɑ ɛɜɚɎɑɗɔ ɘəɚɒɑɝɞɎɑəəɧɕ 

ɜɑɏɜɑɝɝɔɚəəɧɕ ɌəɌɗɔɓ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɏɚ 

ɝɚɣɑɞɌəɔɑ ɟɖɌɓɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ, ɓɌ ɔɝɖɗɪɣɑ-

əɔɑɘ ɖɌɞɑɏɚɜɔɔ N1, ɝɚɡɜɌəɔɗɔ ɓəɌɣɔɘɚɝɞɨ 

(ɜ=0,001 ɐɗɫ Ɏɝɑɡ). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚ ɜɑɓɟɗɨɞɌ-

ɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɑɜɚɫɞəɚɝɞɨ 

ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ 

ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɜɔ ɟɜɚɎəɑ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ 

əɌɔɍɚɗɑɑ ɎɧɝɚɖɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɔɝɡɚɐəɚ əɑɍɗɌ-

ɏɚɛɜɔɫɞəɚɕ ɝɞɌɐɔɑɕ ɚɛɟɡɚɗɔ (>T3) Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɜɚɝɞɚɘ ȻȽȬ ɔ ɍɧɝɞɜɚɕ ɑɏɚ ɖɔəɑɞɔɖɚɕ (Ɏɜɑɘɑəɑɘ 

ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 ɘɑɝ.). 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɎɧɤɑəɔɑɘ ɟɜɚɎəɫ ȻȽȬ 

ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ ɚɛɜɑɐɑɗɫ-

ɪɥɔɘ ɠɌɖɞɚɜɚɘ ɐɗɫ ɎɧɍɚɜɌ ɗɑɣɑɍəɚɕ ɞɌɖɞɔɖɔ 

ɫɎɗɫɪɞɝɫ ɜɌəəɑɑ ɎɧɫɎɗɑəɔɑ ɜɑɢɔɐɔɎɌ ȼȻȲ ɔ  

ɞɚɣəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɘɑɝɞ-

əɚɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɔ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ 

ɛɜɚɢɑɝɝɚɎ [16]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȻɉȾ/ȶȾ ɝ 11Ƚ- 
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ȼɔɝ. 2. 

ȼɔɝ. 2.  

Ȭ - ȮɔɜɞɟɌɗɨəɚɑ 3D-ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɑ, ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. 

ȭ - ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɑ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȯ - ȽɎɑɜɡɟ Ɏəɔɓ: ȶȾ, ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɚɑ ȻɉȾ/ȶȾ ɔɓɚɍɜɌɒɑəɔɑ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ Ȼ., ɜT3bN1M0, ɔəɐɑɖɝ ȯɗɔɝɚəɌ 10, ɣɑɜɑɓ 9 ɘɑɝ. ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ ɜɚɝɞ 

ȻȽȬ ɐɚ 0,21 əɏ/ɘɗ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 ɘɑɝ., ɝɚɝɞɚɫəɔɑ Ɏ ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ. ȻɌ-

ɞɚɗɚɏɔɣɑɝɖɔɕ ɚɣɌɏ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɐɎɟɡ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɡ ɛɜɌɎɧɡ Ɏəɟɞ-

ɜɑəəɔɡ ɛɚɐɎɓɐɚɤəɧɡ ɗɔɘɠɚɟɓɗɌɡ ɜɌɓɘɑɜɌɘɔ 6ɡ6 ɘɘ ɔ 8ɡ8 ɘɘ (SUVmax  ɐɚ 3,5). 

 

ȼɔɝ. 3. 

ȼɔɝ. 3.  

Ȭ - ȮɔɜɞɟɌɗɨəɚɑ 3D-ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɑ,  ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. 

ȭ - ȽɎɑɜɡɟ Ɏəɔɓ: ȶȾ, ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɚɑ ȻɉȾ/ȶȾ-ɔɓɚɍɜɌɒɑəɔɑ, ɌɖɝɔɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ. 

ȻɌɢɔɑəɞ ȷ., ɜT2N0M0, ɔəɐɑɖɝ ȯɗɔɝɚəɌ 4, ɣɑɜɑɓ 5 ɗɑɞ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ ɜɚɝɞ ȻȽȬ 

ɐɚ 1,90 əɏ/ɘɗ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 ɘɑɝ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɕ ɚɣɌɏ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ Ɍɖ-

ɞɔɎəɚɝɞɔ Ɏ ɘɫɏɖɚɞɖɌəəɚɘ ɚɍɜɌɓɚɎɌəɔɔ Ɏ ɗɚɒɑ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ ɝɛɜɌɎɌ (SUVmax = 4,4). 
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ȼɔɝ. 4. 

ȼɔɝ. 4. Ȭ, Ȯ ð ȻɉȾ, ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. ȭ, ȯ ð ȽɎɑɜɡɟ Ɏəɔɓ: ȶȾ, ȻɉȾ, ɠɟɓɔɚəɔɜɚɎɌəəɚɑ ȻɉȾ/ȶȾ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ ɀ., ɜT2N0M0, ɔəɐɑɖɝ ȯɗɔɝɚəɌ 6, ɣɑɜɑɓ 19 ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ 

ɜɚɝɞ ȻȽȬ ɐɚ 1,58 əɏ/ɘɗ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ ɍɚɗɑɑ 6 ɘɑɝ.  

Ȭ, ȭ - ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɗɔɘɠɚɟɓɗɌɡ: Ɏ ɛɜɌɎɚɘ ɓɌɛɔɜɌɞɑɗɨ-

əɚɘ ɜɌɓɘɑɜɌɘɔ 8ɡ8 ɘɘ (SUVmax = 2,0). 

Ȯ, ȯ - ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ Ɏ ɗɔɘɠɚɟɓɗɌɡ: Ɏ ɓɌɍɜɪɤɔəəɚɘ ɛɌ-

ɜɌɖɌɎɌɗɨəɚɘ əɌ ɟɜɚɎəɑ L3-L4 ɛɚɓɎɚəɖɚɎ ɜɌɓɘɑɜɌɘɔ 14ɡ5 ɘɘ (SUVmax = 2,8). 

 

ȼɔɝ. 5. 

ȼɔɝ. 5. Ȭ, ȭ, Ȯ -  ɝɎɑɜɡɟ Ɏəɔɓ: ȶȾ, ȻɉȾ ɔ ɠɟɓɔɚəɔɜɚɎɌəəɚɑ ȻɉȾ/ȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ; ȯ - ɎɔɜɞɟɌɗɨ-

əɚɑ 3D ȻɉȾ-ɔɓɚɍɜɌɒɑəɔɑ. 

ȻɌɢɔɑəɞ Ƚ., T3N0M0, ɔəɐɑɖɝ ȯɗɔɝɚəɌ 7, ɣɑɜɑɓ 3 ɏɚɐɌ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɛɜɚɝɞɌɞɩɖɞɚɘɔɔ ɜɚɝɞ ȻȽȬ 

ɐɚ 1,13 əɏ/ɘɗ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 ɘɑɝ.  

Ȭ - ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ: Ɏ ɐɎɟɡ ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɡ ɛɜɌɎɧɡ 

ɚɍɥɔɡ ɛɚɐɎɓɐɚɤəɧɡ ɗɔɘɠɚɟɓɗɌɡ ɚɍɥɔɘ ɜɌɓɘɑɜɚɘ 15ɡ11 ɘɘ (SUVmax ɐɚ 2,8);  

ȭ - ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ: Ɏ ɟɣɌɝɞɖɌɡ ɝɘɑɤɌəəɚɕ ɞɜɌəɝɠɚɜɘɌ-

ɢɔɔ Ɏ ɗɑɎɚɕ ɗɚɍɖɚɎɚɕ ɖɚɝɞɔ (SUVmax = 4,2). ɀɔɓɔɚɗɚɏɔɣɑɝɖɚɑ əɌɖɚɛɗɑəɔɑ 11Ƚ-ɁɚɗɔəɌ Ɏ ɘɚɣɑɎɚɘ 

ɛɟɓɧɜɑ ɓɌɞɜɟɐəɫɑɞ ɚɢɑəɖɟ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ Ɏ ɛɌɞɚɗɚɏɔɣɑɝɖɚɘ ɚɣɌɏɑ. 

Ȯ, ȯ - ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ ɏɔɛɑɜɘɑɞɌɍɚɗɔɣɑɝɖɚɕ ɌɖɞɔɎəɚɝɞɔ: Ɏ ɟɣɌɝɞɖɌɡ ɝɘɑɤɌəəɚɕ ɞɜɌəɝɠɚɜ-

ɘɌɢɔɔ Ɏ ɗɑɎɚɕ ɗɚɍɖɚɎɚɕ ɖɚɝɞɔ (SUVmax = 4,2).  Ȱɚɛɚɗəɔɞɑɗɨəɚɑ ɚɞɝɜɚɣɑəəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɚɍɗɌɝɞɔ 

ɘɌɗɚɏɚ ɞɌɓɌ ɛɚɝɗɑ ɛɚɎɞɚɜəɚɏɚ ɚɛɚɜɚɒəɑəɔɫ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. 
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Ɂɚɗɔəɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɑɢɔɐɔɎɌ  ȼȻȲ əɌɡɚɐɔɞ  

Ɏɝɑ ɍɚɗɨɤɑɑ ɛɜɔɘɑəɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ ɔ, ɝɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȱɎɜɚɛɑɕɝɖɚɕ 

ȬɝɝɚɢɔɌɢɔɔ ȿɜɚɗɚɏɚɎ, ɝ 2014 ɏ. Ɏɖɗɪɣɑəɚ Ɏ Ɍɗ-

ɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ ɍɔɚɡɔɘɔɣɑɝɖɔɘ 

ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ ȼȻȲ [3].  

ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ ɔɓɟ-

ɣɑəɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɫ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-

Ɂɚɗɔəɚɘ ɟ əɌɔɍɚɗɑɑ ɝɗɚɒəɚɕ ɖɌɞɑɏɚɜɔɔ ɍɚɗɨəɧɡ  

ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȻȽȬ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ 

ɍɚɗɨəɧɡ ɝɚ ɓəɌɣɑəɔɫɘɔ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ 

ɜɑɓɟɗɨɞɌɞɧ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɚɓɎɚɗɔɗɔ 

ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ Ɏ 30% 

ɝɗɟɣɌɑɎ. Ƚɡɚɐəɧɑ ɜɑɓɟɗɨɞɌɞɧ ð ɛɚ 28% âð ɛɚɗɟ-

ɣɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚɝɗɑɐəɔɡ ɗɑɞ  Castellucci 

əɌ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɑɕ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ 

(172/605) ɔ Kjolhede əɌ ɝɚɛɚɝɞɌɎɔɘɚɕ ɏɜɟɛɛɑ 

ɍɚɗɨəɧɡ (16/58) [16, 17]. ȹɑɝɖɚɗɨɖɚ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɚɑ ɓəɌɣɑəɔɑ ð 39% ɛɚɗɟɣɑəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 

Schillaci, ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɘɑəɨɤɑɕ 

Ɏɧɍɚɜɖɚɕ ɛɌɢɔɑəɞɚɎ (7/18) [18]. 

Castellucci ɔ ɝɚɌɎɞ. ɚɞɘɑɞɔɗɔ ɛɜɑɚɍɗɌɐɌ-

əɔɑ ɗɚɖɌɗɨəɧɡ ɜɑɢɔɐɔɎɚɎ, ɖɚɞɚɜɧɑ ɎɧɫɎɗɑəɧ Ɏ 

48% ɝɗɟɣɌɑɎ, ɞɚɏɐɌ ɖɌɖ ɚɞɐɌɗɑəəɚɑ ɘɑɞɌɝɞɌɓɔ-

ɜɚɎɌəɔɑ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏ 42%, Ɍ ɝɚɣɑɞɌəəɚɑ ð Ɏ 

10% ɝɗɟɣɌɑɎ [17]. Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɜɑ-

ɓɟɗɨɞɌɞɧ ɜɌɝɛɜɑɐɑɗɑəɧ ɌəɌɗɚɏɔɣəɧ ɚɍɜɌɓɚɘ: 

ɞɌɖɒɑ ɛɜɑɚɍɗɌɐɌɗɔ ɘɑɝɞəɧɑ ɜɑɢɔɐɔɎɧ ð Ɏ 63% 

ɝɗɟɣɌɑɎ, ɚɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ ɐɔɌɏəɚɝɞɔɜɚɎɌ-

əɧ Ɏ 26%, Ɍ ɝɚɣɑɞɌəəɚɑ ɛɚɜɌɒɑəɔɑ ð Ɏ 11% ɝɗɟ-

ɣɌɑɎ.  

Ⱥɝɚɍɑəəɚ ɎɌɒəɚ, ɣɞɚ ɘɑɞɚɐ ɛɚɓɎɚɗɔɗ Ɏɧ 

 

ȼɔɝ. 6.   

ȼɔɝ. 6.  ȰɔɌɏɜɌɘɘɌ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɜɚɎəɫ 

ȻȽȬ. 

ȾɌɍɗɔɢɌ ʈ1.    ȼɌɝɛɜɑɐɑɗɑəɔɑ ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ ɔ ȻɉȾ-əɑɏɌɞɔɎəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɌəɌɗɔɓɔɜɟɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ. 

ʇʘʨʘʤʝʪʨ ʨ 

ʈʝʟʫʣʴʪʘʪʳ ʇʕʊ/ʂʊ, n 

ɺʉɽɻʆ 

ʇʕʊ+ ʇʕʊ- 

ʠʥʜʝʢʩ ɻʣʠʩʦʥʘ > 7 0,724 14/19 (74%) 24/44 (55
) 38/63 (60%) 

> ʊ3 0,001 10
19 (53%) 17/44 (39%) 27/44 (61%) 

N1 0,006 3/19 (16%) 3/44 (7%) 6/63 (10%) 

ʚʨʝʤʷ ʫʜʚʦʝʥʠʷ 

ʇʉɸ< 6 ʤʝʩ. 

,006 13/19 (68 %) 14/44 (32%) 27/63 (43%) 

ʇʦʣʫʯʝʥʠʝ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʧʨʠ 

ʇʕʊ/ʂʊ 
0,39
 4/19 (21%) 13/44 (30%) 17/63 (27%) 
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ɫɎɔɞɨ ɘɑɞɌɝɞɌɓɧ Ɏ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɚɜ-

ɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ ð ɘɑəɑɑ 10 ɘɘ (Ɏ 51% ɎɧɫɎ-

ɗɑəəɧɡ ɘɑɞɌɝɞɌɞɔɣɑɝɖɔ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ), ɖɚɞɚɜɧɑ əɑ ɘɚɏɗɔ ɍɧɞɨ ɜɌɝɢɑəɑ-

əɧ ɖɌɖ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɚ ɐɌəəɧɘ ɐɜɟɏɔɡ ɘɑɞɚ-

ɐɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. ȶɜɚɘɑ ɞɚɏɚ, 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏɧɛɚɗəɑəəɚɑ Ɏ ɜɑɒɔɘɑ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ çɎɝɑɏɚ ɞɑɗɌè, ɛɚɓɎɚɗɔɗɚ ɎɧɫɎɔɞɨ ɚɞɐɌɗɑə-

əɧɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɩɖɝɞɜɌɛɑɗɨɎɔɖɌɗɨəɧɑ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɑ ɟɓɗɧ (n=5), ɖɚɝɞɔ (n=2) ɔ ɗɑɏɖɔɑ (n=1). 

Ȼɚ ɐɌəəɧɘ Kjolhede ɔ ɝɚɌɎɞ. ɘɑɞɌɝɞɌɓɧ ȼȻȲ Ɏ 

ɝɖɑɗɑɞ ɎɧɫɎɗɑəɧ ɟ 31% (5/16) ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ 

ɛɌɢɔɑəɞɚɎ ɝ ɟɜɚɎəɑɘ ȻȽȬ ɘɑəɑɑ 1,0 əɏ/ɘɗ [18]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Rodado-Marina ɔ ɝɚɌɎɞ. Ɏ ɏɜɟɛ-

ɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɟɜɚɎəɑɘ ȻȽȬ ɘɑəɑɑ 1,5 əɏ/ɘɗ 

ɜɑɢɔɐɔɎ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɎɧɫɎɗɑə Ɏ 

31% ɝɗɟɣɌɑɎ, ɟ 7% ɔɓ ɖɚɞɚɜɧɡ ɞɌɖɒɑ ɚɞɘɑɣɑəɚ 

ɖɚɝɞəɚɑ ɘɑɞɌɝɞɌɓɔɜɚɎɌəɔɑ [20]. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɑɞɌɝɞɌɓɧ Ɏ ɝɖɑɗɑɞ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɧ Ɏ 10% (2/19) ȻɉȾ-ɛɚɓɔɞɔɎəɧɡ 

ɝɗɟɣɌɑɎ ɛɜɔ ɟɜɚɎəɑ ȻȽȬ ɘɑəɑɑ 2,0 əɏ/ɘɗ. Ȼɚɗɟ-

ɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɔɘɧ, Ɍ ɜɌɓəɔɢɌ, 

Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɚɍɟɝɗɚɎɗɑəɌ əɑɍɚɗɨɤɚɕ Ɏɧɍɚɜ-

ɖɚɕ ɍɚɗɨəɧɡ.  

Ȯ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ ɣɌɝɞɚɞɌ ɎɧɫɎɗɑ-

əɔɫ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-

Ɂɚɗɔəɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ ɓəɌɣɑəɔɫɘɔ ȻȽȬ ɘɑəɑɑ 

0,5 əɏ/ɘɗ, 1,0 əɏ/ɘɗ, 1,5 əɏ/ɘɗ ɔ 2,0 əɏ/ɘɗ ɝɚ-

ɝɞɌɎɔɗɌ 20%, 17%, 23% ɔ 30% ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌəəɧ-

ɘɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ (ɞɌɍɗ. ʈ2). ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, Ɏɑɜɚɫɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔ-

ɎɌ ȼȻȲ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɟɜɚɎəɫ ȻȽȬ ɎɚɓɜɌɝɞɌɑɞ. 

Ȯ ɌəɌɗɔɓɔɜɟɑɘɚɕ ɏɜɟɛɛɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɌɫ ɎɓɌɔɘɚɝɎɫɓɨ ɎɧɫɎɗɑəɌ ɘɑɒɐɟ Ɏɑɜɚɫɞ-

əɚɝɞɨɪ ɛɚɗɟɣɑəɔɫ ȻɉȾ-ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ 

ɔ ɜɚɝɞɚɘ ȻȽȬ, Ɏɜɑɘɑəɑɘ ɟɐɎɚɑəɔɫ ȻȽȬ ɘɑəɑɑ 6 

ɘɑɝɫɢɑɎ, Ɍ ɞɌɖɒɑ ɔɝɡɚɐəɚɕ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɕ 

ɝɞɌɐɔɑɕ ɚɛɟɡɚɗɔ, ɣɞɚ ɝɚɎɛɌɗɚ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ 

ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɌəɌɗɚɏɔɣəɧɡ ɏɜɟɛɛɌɡ ɍɚɗɨəɧɡ  

ɝ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ ȻȽȬ [17, 23].  

ȮɚɓɜɌɝɞ, ɝɞɑɛɑəɨ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɚɛɟ-

ɡɚɗɔ (ɔəɐɑɖɝ ȯɗɔɝɚəɌ >7), Ɏɜɑɘɫ ɘɑɒɐɟ ɛɑɜɎɔɣ-

əɧɘ ɗɑɣɑəɔɑɘ ɔ ɜɌɓɎɔɞɔɑɘ ɍɔɚɡɔɘɔɣɑɝɖɚɏɚ ɜɑ-

ɢɔɐɔɎɌ əɑ Ɏɗɔɫɗɔ əɌ Ɏɑɜɚɫɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ 

ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-

Ɂɚɗɔəɚɘ, ɣɞɚ ɝɚɎɛɌɗɚ ɝ  ɜɑɓɟɗɨɞɌɞɌɘɔ Castelluci   

ɔ ɝɚɌɎɞ. [22]. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ Mamede ɔ Castellucci, Ɏ ɌəɌɗɔɓɔɜɟɑɘɚɕ 

ɏɜɟɛɛɑ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ 

ɐɔɌɏəɚɝɞɔɖɚɕ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɔ ɛɚɗɟɣɑəɔɑɘ ɏɚɜɘɚəɚ-

ɞɑɜɌɛɔɔ əɌ ɘɚɘɑəɞ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ [23, 

17]. ȺɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ Ɏ ɛɚɐɏɜɟɛɛɑ ɍɚɗɨəɧɡ, 

ȾɌɍɗɔɢɌ ʈ2.     ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɚ 

ɐɌəəɧɘ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ N 
ʄʝʪʢʘ 

ʍʦʣʠʥʘ 

ʋʨʦʚʝʥʴ ʇʉɸ, 

ʥʛ/ʤʣ 
ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ (%, n) 

Krause, 2008  [21] 11
 
< 1,0 

1,0 ï 2,0 

36% 

43% 

Castellucci, 2009  [12
 11ʉ 
< 1,0 

1,0 < 2,0 

19% (10/51) 

2
% (10/39) 

Giovacchini, 2010 [14] 11C < 1,0 19% 

Castellucci, 2011  [22] 11C < 1,5 28% (29/102) 

Schillaci, 2012 [19] 18F 

< 1,0 

1,0 ï 2,0 

< 2,0 

20% 

55% 

39% (7/18) 

Mamede,
2013  [23] 11C < 0,5 21% (15/71) 

Castellucci, 2014  [17] 11C < 2,0 28% (172/605) 

Rodado-Marina, 2015 [20] 18F < 1,5 31% 

Kjolhede, 2015 [18] 18F 
< 2,0 

< 1,0 

28% (16/58) 

25% 
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əɌɡɚɐɫɥɔɡɝɫ Ɏ ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ əɌ 

ɘɚɘɑəɞ Ɏɧɛɚɗəɑəɔɫ ȻɉȾ/ȶȾ, ɛɚɓɎɚɗɔɗɔ ɖɚɝ-

Ɏɑəəɚ ɝɟɐɔɞɨ ɚɍ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɏɚ 

ɗɑɣɑəɔɫ. ȰɔɌɏəɚɝɞɔɖɌ ɜɑɢɔɐɔɎɌ ȼȻȲ ɛɚ ɐɌə-

əɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ 24% (4/17) ɝɗɟɣɌ-

ɑɎ Ɏ ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ ɛɜɔ ȻɉȾ/ȶȾ 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɌ ɚ ɛɚɫɎɗɑəɔɔ ɏɚɜɘɚəɚɜɑɓɔ-

ɝɞɑəɞəɚɝɞɔ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ. ȾɚɏɐɌ, ɖɌɖ ɛɚɗɟɣɑ-

əɔɑ ȻɉȾ-əɑɏɌɞɔɎəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɟ ɍɚɗɨəɧɡ Ɏ 

ɛɜɚɢɑɝɝɑ ɏɚɜɘɚəɚɞɑɜɌɛɔɔ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɗɚ ɚɍ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔ-

ɘɚɏɚ ɗɑɣɑəɔɫ (ɛɚɫɎɗɑəɔɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɚɞɎɑ-

ɞɌ əɌ ɏɚɜɘɚəɚɞɑɜɌɛɔɪ), əɚ, ɝ ɐɜɟɏɚɕ ð əɑ ɛɚɓɎɚ-

ɗɔɗɚ ɚɛɜɑɐɑɗɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɜɑɢɔɐɔɎɌ Ɏ ɐɌə-

əɚɕ ɛɚɐɏɜɟɛɛɑ ɍɚɗɨəɧɡ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔ ɐɚɝɞɚɎɑɜəɧɘɔ ɛɜɑɐɔɖɞɚ-

ɜɌɘɔ ɛɚɗɟɣɑəɔɫ ɛɚɓɔɞɔɎəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ 

ȻɉȾ/ȶȾ ɫɎɔɗɔɝɨ ɜɚɝɞ ȻȽȬ, Ɏɜɑɘɫ ɟɐɎɚɑəɔɫ 

ȻȽȬ ɘɑəɑɑ 6 ɘɑɝɫɢɑɎ ɔ ɖɌɞɑɏɚɜɔɔ ɚɛɟɡɚɗɔ >T3 

ɔ N1 ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ  TNM, ɣɞɚ ɞɌɖɒɑ ɝɚɎɛɌ-

ɗɚ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ Castellucɝi  ɔ ɝɚɌɎɞ. [22]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɍɚɗɨəɧɡ ɝ əɔɓɖɔɘɔ ɓəɌ-

ɣɑəɔɫɘɔ ȻȽȬ (ɘɑəɑɑ 2,0 əɏ/ɘɗ) ɜɑɓɟɗɨɞɌɞɧ 

ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ ɛɚɐɞɎɑɜɐɔɗɔ ɜɑɢɔɐɔɎ 

ɓɌɍɚɗɑɎɌəɔɫ, ɛɚɓɎɚɗɔɗɔ ɚɛɜɑɐɑɗɔɞɨ ɑɏɚ ɗɚɖɌɗɔ-

ɓɌɢɔɪ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ Ɏ 30% ɝɗɟɣɌɑɎ, 

ɣɞɚ ɫɎɔɗɚɝɨ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏ Ɏɧɍɚɜɑ ɐɌɗɨəɑɕ-

ɤɑɏɚ ɗɑɣɑəɔɫ. ȮɌɒəɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɍɚɗɑɑ ɞɜɑɞɔ 

ɍɚɗɨəɧɡ (37%) ɝ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɘɔ ɜɑɢɔɐɔ-

ɎɌɘɔ ɔɘɑɗɔ ɚɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɩɖɝɞɜɌ-

ɛɑɗɨɎɔɖɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ əɚɜɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ, Ɍ ɞɌɖɒɑ Ɏ ɖɚɝɞɔ ɔ ɗɑɏ-

ɖɔɑ.  

Ȯɧɛɚɗəɑəɔɑ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏ ɖɚ-

ɜɚɞɖɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɎɎɑɐɑəɔɫ ɏɚɜɘɚəɌɗɨəɧɡ 

ɛɜɑɛɌɜɌɞɚɎ əɑ ɎɝɑɏɐɌ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɗɚ-

ɖɌɗɔɓɌɢɔɪ ɜɑɢɔɐɔɎɌ ȼȻȲ ɔ ɚɢɑəɔɞɨ ɑɏɚ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɨ.  

Ȯɑɜɚɫɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȲ 

ɛɚ ɐɌəəɧɘ ȻɉȾ/ȶȾ ɝ 11Ƚ-Ɂɚɗɔəɚɘ Ɏɧɤɑ ɟ ɍɚɗɨ-

əɧɡ ɝ ɔɝɡɚɐəɚ əɑɍɗɌɏɚɛɜɔɫɞəɚɕ ɘɚɜɠɚɗɚɏɔɣɑ-

ɝɖɚɕ ɝɞɌɐɔɑɕ ɚɛɟɡɚɗɔ (>T3, N1), ɜɚɝɞɚɘ ȻȽȬ ɔ 

ɍɧɝɞɜɚɕ ɑɏɚ ɖɔəɑɞɔɖɚɕ, ɣɞɚ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ 

ɛɜɔ ɚɞɍɚɜɑ ɛɌɢɔɑəɞɚɎ əɌ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ.
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ȺɂȱȹȶȬ ȮȶȷȬȰȬ ȸȱȰȴɂȴȹȽȶȺȯȺ ȺȭȷȿɃȱȹȴɋ Ȯ ȶȬȹɂȱȼȺȯȱȹȹɇȵ ȼȴȽȶ ȿ 

ȼȬȭȺȾȹȴȶȺȮ ȻȺ çȸȬɋȶè 

 

ȺɝɔɛɚɎ ȸ.Ȯ., ȽɚɖɚɗɨəɔɖɚɎ ȸ.ɉ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɎɖɗɌɐ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɖɌəɢɑɜɚɏɑə-

əɧɕ ɜɔɝɖ Ɏ ɖɚɏɚɜɞɑ ɜɌɍɚɞəɔɖɚɎ çȻȺ ȸɌɫɖè. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɑɐɑəɚ Ɏ ɖɚɏɚɜɞɑ ɜɌɍɚɞəɔɖɚɎ ȻȺ 

çȸɌɫɖè, əɌəɫɞɧɡ ɝ 1948 ɛɚ 1972 ɏɏ., ɝ ɛɑɜɔɚɐɚɘ əɌɍɗɪɐɑəɔɫ 60 ɗɑɞ. ȰɌəəɧɑ ɚ əɌɖɚɛ-

ɗɑəəɚɕ ɔəɐɔɎɔɐɟɌɗɨəɚɕ ɐɚɓɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɚɓɑ ɛɜɚɠɑɝɝɔɚəɌɗɨ-

əɚɏɚ ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ ɛɚɗɟɣɑəɧ ɔɓ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ çȰɚɓɌ-2008è. ȰɌəəɧɑ ɚ 

ɝɘɑɜɞəɚɝɞɔ ɛɚɗɟɣɑəɧ ɔɓ ɜɑɏɔɝɞɜɌ ɛɜɔɣɔə ɝɘɑɜɞɔ ɜɌɍɚɞəɔɖɚɎ ȻȺ çȸɌɫɖè. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɚɖɌɓɌəɌ ɝɞɜɟɖɞɟɜɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ Ɏ ɖɚɏɚɜɞɑ, 

ɛɜɔɎɑɐɑəɚ ɚɍɚɝəɚɎɌəɔɑ ɎɧɍɚɜɌ ɜɑɠɑɜɑəɞəɚɕ ɐɚɓɧ ɐɗɫ ɌəɌɗɔɓɌ ɝɎɫɓɔ çɐɚɓɌ-ɩɠɠɑɖɞè, 

Ɏɧɣɔɝɗɑəɧ ɖɚɩɠɠɔɢɔɑəɞɧ ȴȺȼ əɌ ɑɐɔəɔɢɟ ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ 

ɚɍɗɟɣɑəɔɫ. 

ȮɧɎɚɐɧ. Ȼɚɗɟɣɑəəɧɑ ɚɢɑəɖɔ ɎɖɗɌɐɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɖɌəɢɑɜɚɏɑə-

əɧɕ ɜɔɝɖ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ Ɏ ɢɑɗɫɡ əɚɜɘɔɜɚɎɌəɔɫ ɟɜɚɎəɑɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍ-

ɗɟɣɑəɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɏɚɜɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɌəɢɑɜɚɏɑəəɧɕ ɜɔɝɖ, ɘɑɐɔɢɔəɝɖɚɑ 

ɚɍɗɟɣɑəɔɑ, ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, ɔɓɍɧɞɚɣəɧɕ ɚɞəɚɝɔɞɑɗɨəɧɕ ɜɔɝɖ. 
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THE CONTRIBUTION OF MEDICAL EXPOSURE TO THE RISK OF CANCER AMONG 

òMAYAKó PERSONNEL 

 

Osipov  M.V., Sokolnikov  M.E. 
 

urpose.  To assess the contribution of medical exposure to cancerigenic risk in a 

cohort of "Mayak" workers.  

Materials and methods.  The study was conducted in a cohort of workers hired 

from 1948 to 1972 with 60 years follow -up period. Dat a on an individual X -ray dose, as 

well as professional gamma -dose, were obtained from the "Dose -2008" dosimetric system.  

Mortality data were obtained from the register of death causes of the òMayakó workers. 

Results.  The structure of X -ray examinations in  a cohort has been shown, the val i-

dation of choosing the reference dose for dose -response analysis has been provided and 

the excess relative risk (ERR) per unit dose of medical and industrial radiation have been 

calc u lated.  

Conclusions.  Received estimates  of medical exposure contribution to carcinigenic 

risk can be used for the purpose to value the levels of medical exposure.  

 
Keywords: cohort study, cancerigenic risk, medical exposure, dose of medical exp o-

sure, excess relative risk.  
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ɚəɞɜɚɗɨ ɟɜɚɎəɑɕ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ 

ɜɌɐɔɌɢɔɚəəɚ-ɚɛɌɝəɧɡ ɚɍɦɑɖɞɚɎ ɫɎɗɫ-

ɑɞɝɫ ɌɖɞɟɌɗɨəɚɕ ɓɌɐɌɣɑɕ ɜɌɐɔɌɢɔɚə-

əɚɕ ɓɌɥɔɞɧ. ȻɜɔəɔɘɌɑɘɧɑ ɘɑɜɧ ɛɚ ɝəɔɒɑəɔɪ 

ɟɜɚɎəɑɕ ɎɚɓɐɑɕɝɞɎɔɫ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɚɍɗɟɣɑəɔɫ 

əɌ ɛɜɚɔɓɎɚɐɝɞɎɑ ɛɚɓɎɚɗɫɪɞ ɝəɔɓɔɞɨ ɜɌɐɔɌɢɔ-

ɚəəɧɑ ɜɔɝɖɔ. ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ, Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɟɜɚɎəɔ ɚɍɗɟɣɑəɔɫ ɛɑɜɝɚəɌɗɌ ȻȺ çȸɌɫɖè Ɏ 

ɤɞɌɞəɧɡ ɝɔɞɟɌɢɔɫɡ əɑ ɛɜɑɎɧɤɌɪɞ ɐɚɛɟɝɞɔɘɧɡ 

əɚɜɘ, əɌɡɚɐɫɝɨ, Ɏ ɝɜɑɐəɑɘ, ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ 

ɐɚɛɟɝɞɔɘɧɡ ɛɜɑɐɑɗɨəɧɡ ɓəɌɣɑəɔɕ [1, 2]. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ, ɛɜɔɝɞɌɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ 

ɘɑɐɔɢɔəɝɖɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɍɗɟɣɑəɔɑ ɜɌ-

ɍɚɞəɔɖɚɎ ɜɌɐɔɌɢɔɚəəɚ-ɚɛɌɝəɧɡ ɛɜɚɔɓɎɚɐɝɞɎ, 

ɟɜɚɎəɔ ɖɚɞɚɜɚɏɚ ɘɚɏɟɞ ɐɚɝɞɔɏɌɞɨ ɌəɌɗɚɏɔɣəɧɡ 

Ɏɑɗɔɣɔə. Ȼɜɔ ɩɞɚɘ ɎɖɗɌɐ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ Ɏ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɝɞɚɡɌɝɞɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ 

ɎɚɓɐɑɕɝɞɎɔɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɚɍɗɟɣɑəɔɫ ɐɚ 

əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ əɑ ɔɓɟɣɑə.  

ȻɜɚɍɗɑɘɌ ɎɚɓɐɑɕɝɞɎɔɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍ-

ɗɟɣɑəɔɫ ɐɚɝɞɌɞɚɣəɚ ɌɖɞɟɌɗɨəɌ Ɏ ɝɎɫɓɔ ɝ Ɏɚɓ-

ɜɚɝɤɑɕ ɐɚɝɞɟɛəɚɝɞɨɪ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɐɗɫ əɌɝɑɗɑəɔɫ, ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑ-

ɝɞɎɌ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɔ ɛɜɔɘɑəɑəɔɑɘ 

əɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ (Ɏ ɚɝəɚɎəɚɘ, ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɔ ɔəɞɑɜɎɑəɢɔɚəəɚɕ ɜɌɐɔɚɗɚɏɔɔ) 

[3]. ȼɚɝɞ ɖɚɗɔɣɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑ-

ɐɚɎɌəɔɕ əɌɝɑɗɑəɔɫ, Ɍ ɞɌɖɒɑ ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ ɓɌ ɚɐəɚ ɚɍɝɗɑɐɚɎɌəɔɑ ɚɍɟ-

ɝɗɌɎɗɔɎɌɪɞ ɛɚɎɧɤɑəɔɑ ɟɜɚɎəɑɕ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɗɟɣɑəɔɫ əɌɝɑɗɑəɔɫ, ɣɞɚ ɎɧɓɧɎɌɑɞ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɜɔəɫɞɔɫ ɘɑɜ ɛɚ ɛɜɑɐɚɞɎɜɌɥɑəɔɪ ɜɔɝɖɌ 

ɜɌɓɎɔɞɔɫ ɚɞɐɌɗɬəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɞəɚɝɫɞɝɫ 

ɖ ɚɍɗɌɝɞɔ ɘɌɗɧɡ ɔ ɝɎɑɜɡɘɌɗɧɡ ɐɚɓ, ɚɢɑəɖɌ ɜɔɝ-

ɖɌ ɚɞɐɌɗɬəəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ ɛɜɔ ɖɚɞɚɜɧɡ ɛɚ ɝɑɕ 

ɐɑəɨ ɫɎɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ əɌɟɣəɧɡ ɐɔɝɖɟɝɝɔɕ, 

ɣɞɚ ɛɚɐɣɬɜɖɔɎɌɑɞ ɌɖɞɟɌɗɨəɚɝɞɨ əɌɝɞɚɫɥɑɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ.  

Ȼɚɛɧɞɖɔ ɚɢɑəɖɔ ɜɔɝɖɌ ɎɚɓɐɑɕɝɞɎɔɫ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɟɒɑ əɑɚɐəɚɖɜɌɞəɚ ɛɜɑɐ-

ɛɜɔəɔɘɌɗɔɝɨ ɟɣɬəɧɘɔ Ɏ ȼɚɝɝɔɔ ɔ ɓɌ ɜɟɍɑɒɚɘ, 

ɜɑɓɟɗɨɞɌɞɧ ɞɌɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɚɛɟɍɗɔɖɚɎɌəɧ Ɏ 

ɚɞɑɣɑɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɑ. Ⱥɞ-

ɐɑɗɨəɚɏɚ ɎəɔɘɌəɔɫ ɓɌɝɗɟɒɔɎɌɪɞ ɛɟɍɗɔɖɌɢɔɔ, Ɏ 

ɖɚɞɚɜɧɡ ɚɛɔɝɌəɧ ɘɑɞɚɐɧ ɜɌɝɣɬɞɌ ɜɌɐɔɌɢɔɚə-

əɚɏɚ ɜɔɝɖɌ, Ɍ ɞɌɖɒɑ ɛɜɑɐɛɜɔəɔɘɌɗɔɝɨ ɛɚɛɧɞɖɔ 

əɚɜɘɔɜɚɎɌəɔɫ ɟɜɚɎəɑɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ [4 - 9]. ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɕ ɜɔɝɖɌ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɍɚɍɥɑəɧ Ɏ ɜɑɖɚɘɑəɐɌ-

ɢɔɫɡ ɘɑɒɐɟəɌɜɚɐəɚɕ ɖɚɘɔɝɝɔɔ ɛɚ ɜɌɐɔɌɢɔɚə-

əɚɕ ɓɌɥɔɞɑ [10]. ȺɐəɌɖɚ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 

əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɚɢɑəɖɑ ɠɌɖ-

ɞɔɣɑɝɖɚɏɚ ɎɜɑɐɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəɔɫ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, ɔ, ɝɗɑɐɚɎɌɞɑɗɨ-

əɚ, əɑɞ ɣɬɞɖɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɞɚɘ, ɖɌɖɔɑ 

ɟɜɚɎəɔ ɚɍɗɟɣɑəɔɫ ɫɎɗɫɪɞɝɫ ɚɛɌɝəɧɘɔ ɐɗɫ ɓɐɚ-

ɜɚɎɨɫ Ɏ ɛɗɌəɑ ɜɌɓɎɔɞɔɫ ɚɞɐɌɗɬəəɧɡ ɝɞɚɡɌɝɞɔɣɑ-

ɝɖɔɡ ɩɠɠɑɖɞɚɎ ɟ ɛɑɜɝɚəɌɗɌ ɜɌɐɔɌɢɔɚəəɚ-

ɚɛɌɝəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ ɔ əɌɝɑɗɑəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ɂɑɗɨɪ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ 

ɚɢɑəɖɌ ɎɖɗɌɐɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɖɌə-

ɢɑɜɚɏɑəəɧɕ ɜɔɝɖ ɟ ɛɑɜɝɚəɌɗɌ, ɛɚɐɎɑɜɏɌɎɤɑɏɚɝɫ 

ɎɚɓɐɑɕɝɞɎɔɪ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɚɍɗɟɣɑəɔɫ, əɌ 

ɚɝəɚɎɑ ɛɚɏɗɚɥɬəəɚɕ ɚɜɏɌəəɚɕ ɐɚɓɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɜɚɎɑɐɬə ɘɑ-

ɞɚɐɚɘ ɖɚɏɚɜɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. ȰɌəəɧɑ ɐɗɫ 

ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚɏɚɜɞɧ ɛɚɗɟɣɑəɧ ɔɓ ɜɑɏɔɝɞɜɌ 

ɜɌɍɚɞəɔɖɚɎ ȻȺ çȸɌɫɖè, ɝɚɓɐɌəəɚɏɚ Ɏ ɗɌɍɚɜɌɞɚ-

ɜɔɔ ɜɌɐɔɌɢɔɚəəɚɕ ɩɛɔɐɑɘɔɚɗɚɏɔɔ Ɋȿɜȴȭɀ, 

ɝɚɐɑɜɒɌɥɑɏɚ ɔəɠɚɜɘɌɢɔɪ ɚ ɒɔɓəɑəəɚɘ ɝɞɌɞɟ-

ɝɑ, ɛɜɚɠɘɌɜɤɜɟɞɑ, Ɍ ɞɌɖɒɑ ɐɌəəɧɑ ɚ əɑɜɌɐɔɌ-

ɢɔɚəəɧɡ ɠɌɖɞɚɜɌɡ (ɖɟɜɑəɔɔ, ɟɛɚɞɜɑɍɗɑəɔɔ Ɍɗ-

ɖɚɏɚɗɫ ɔ ɛɜɚɣɑɑ). ȴəɠɚɜɘɌɢɔɫ ɚ ɛɜɔɣɔəɑ ɝɘɑɜ-

ɞɔ ɍɧɗɌ ɝɚɍɜɌəɌ ɔɓ əɑɝɖɚɗɨɖɔɡ ɔɝɞɚɣəɔɖɚɎ. 

ȻɜɚɢɑɐɟɜɌ ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ɛɚɐɜɚɍəɚ ɚɛɔɝɌ-

əɌ [1, 7, 8]. 

Ȯ ɔɝɝɗɑɐɟɑɘɟɪ ɖɚɏɚɜɞɟ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 

18948 ɜɌɍɚɞəɔɖɚɎ ɚɝəɚɎəɧɡ ɛɜɚɔɓɎɚɐɝɞɎ (ɜɑɌɖ-

ɞɚɜəɚɏɚ, ɜɌɐɔɚɡɔɘɔɣɑɝɖɚɏɚ ɔ ɛɗɟɞɚəɔɑɎɚɏɚ ɓɌ-

ɎɚɐɚɎ), əɌəɫɞɧɡ əɌ ɜɌɍɚɞɟ Ɏ ɛɑɜɔɚɐ ɝ 1948 ɛɚ 

1972 ɏɏ. Ȼɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ ɓɌ ɖɚɏɚɜɞɚɕ ɝɚ-

ɝɞɌɎɗɫɗ ɝ 1948 ɛɚ 2000 ɏɏ. ȰɌəəɚɑ ɚɏɜɌəɔɣɑəɔɑ 

ɛɚ ɛɑɜɔɚɐɟ əɌɍɗɪɐɑəɔɫ ɚɍɟɝɗɚɎɗɑəɚ ɞɑɘ, ɣɞɚ 

ɔəɠɚɜɘɌɢɔɫ ɚ ɘɑɐɔɢɔəɝɖɚɘ ɚɍɗɟɣɑəɔɔ ɛɜɔ 

ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɫɡ ɜɌɍɚɞəɔɖɚɎ 

əɌ ɘɚɘɑəɞ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɎɑɐɑəɌ Ɏ ɩɗɑɖɞɜɚəəɟɪ 

ɍɌɓɟ ɐɌəəɧɡ ɛɚ 2000 ɏɚɐ Ɏɖɗɪɣɔɞɑɗɨəɚ, Ɏ ɚɞɗɔ-

ɣɔɑ ɚɞ ɚɝɞɌɗɨəɚɕ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ ɔəɠɚɜɘɌ-

ɢɔɔ, ɐɚɝɞɟɛəɚɕ ɐɗɫ ɣɗɑəɚɎ ɖɚɏɚɜɞɧ Ɏ ɜɌɘɖɌɡ 

ɔɝɛɚɗɨɓɟɑɘɚɕ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɧ çȰɚɓɌ-2008è ɛɚ 2008 ɏɚɐ. 

ȰɌəəɧɑ ɚ ɏɚɐɚɎɧɡ ɐɚɓɌɡ Ɏəɑɤəɑɏɚ ɚɍɗɟɣɑ-

əɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɟɒɍɚɕ ɜɌɐɔɌɢɔɚəəɚɕ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ ȻȺ çȸɌɫɖè [11]. ȰɚɓɌ Ɏəɟɞɜɑəəɑɏɚ 

ɌɗɨɠɌ-ɚɍɗɟɣɑəɔɫ ɚɞ ɔəɖɚɜɛɚɜɔɜɚɎɌəəɚɏɚ ɛɗɟ-

ɞɚəɔɫ-239 ɍɧɗɌ ɔɓɘɑɜɑəɌ ɛɚ ɟɜɚɎəɪ ɑɝɞɑɝɞɎɑə-

əɚɕ ɩɖɝɖɜɑɢɔɔ əɟɖɗɔɐɌ ɝ ɘɚɣɚɕ. ȴɓɘɑɜɑəɔɫ 

ɛɜɚɎɑɐɑəɧ ɐɗɫ 31,5% ɗɔɢ, ɜɌɍɚɞɌɎɤɔɡ Ɏ ɟɝɗɚ-

Ɏɔɫɡ ɖɚəɞɌɖɞɌ ɝ ɛɗɟɞɚəɔɑɘ əɌ ɜɌɐɔɚɡɔɘɔɣɑ-

ɝɖɚɘ ɔ ɛɗɟɞɚəɔɑɎɚɘ ɓɌɎɚɐɌɡ [12]. Ȱɗɫ ɚɝɞɌɗɨəɧɡ 

ɗɔɢ, ɜɌɍɚɞɌɎɤɔɡ Ɏ ɖɚəɞɌɖɞɑ ɝ ɌɗɨɠɌ-

ɔɓɗɟɣɌɪɥɔɘɔ Ɍɩɜɚɓɚɗɫɘɔ, əɚ əɑ ɔɘɑɎɤɔɡ ɔɓ-

ɘɑɜɑəəɚɕ ɐɚɓɧ Ɏəɟɞɜɑəəɑɏɚ ɚɍɗɟɣɑəɔɫ, ɔɝɛɚɗɨ-

ɓɚɎɌɗɌɝɨ ɝɟɜɜɚɏɌɞəɌɫ ɛɑɜɑɘɑəəɌɫ, ɛɚɓɎɚɗɫɪ-

ɥɌɫ ɟɣɑɝɞɨ ɟɜɚɎəɔ Ɏəɟɞɜɑəəɑɏɚ ɚɍɗɟɣɑəɔɫ ɛɑɜ-

ɝɚəɌɗɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɘɑɝɞɌ ɔ Ɏɚɓɘɚɒəɚɏɚ 

ɝɢɑəɌɜɔɫ ɚɍɗɟɣɑəɔɫ.  

ȶ 
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ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɐɟɜɧ Ɏɧɛɚɗəɫ-

ɗɔɝɨ ɜɌɍɚɞəɔɖɌɘ əɌ ɍɌɓɑ ɖɌɍɔəɑɞɚɎ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɝɞɌɢɔɚəɌɜɌ ɔ ɛɚɗɔɖɗɔəɔɖ ɂȸȽɃ ð 71 

ɛɚ ɑɐɔəɚɕ ɘɑɞɚɐɚɗɚɏɔɔ ɔ ɝ ɛɜɔɘɑəɑəɔɑɘ ɚɐəɚ-

ɞɔɛəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɌɛɛɌɜɌɞɟɜɧ. ȹɌ ɚɝəɚɎɌ-

əɔɔ ɩɖɝɛɑɜɞəɧɡ ɐɌəəɧɡ ɍɧɗ ɝɚɝɞɌɎɗɑə ɛɑɜɑ-

ɣɑəɨ Ɏɝɑɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ, 

ɖɚɞɚɜɧɑ Ɏɧɛɚɗəɫɗɔɝɨ ɜɌɍɚɞəɔɖɌɘ ɓɌ ɔɝɝɗɑɐɟɑ-

ɘɧɕ ɛɑɜɔɚɐ. Ȯ ɛɑɜɑɣəɑ ɝɚɐɑɜɒɔɞɝɫ 16 ɜɌɓɗɔɣ-

əɧɡ ɗɚɖɌɗɔɓɌɢɔɕ, ɐɗɫ ɖɚɞɚɜɧɡ Ɏɧɛɚɗəɫɗɔɝɨ ɞɔ-

ɛɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɚɍɝɗɑɐɚɎɌəɔɫ: ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɣɑɜɑɛɌ, ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɔɡ ɝɟɝɞɌɎɚɎ, ɜɑəɞɏɑəɚɝɖɚɛɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɔ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɍɌ-

ɜɔɑɎɧɘ ɖɚəɞɜɌɝɞɚɘ ɔ ɛɜɚɣɔɑ. ɉɞɔ ɐɌəəɧɑ, ɛɑ-

ɜɑɐɌəəɧɑ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ ɝɗɟɒɍɑ ȻȺ çȸɌɫɖè, 

ɛɚɓɎɚɗɔɗɔ ɜɌɝɝɣɔɞɌɞɨ ɛɚɏɗɚɥɬəəɟɪ ɐɚɓɟ ɚɍɗɟ-

ɣɑəɔɫ ɚɞ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɢɑɐɟɜ əɌ ɜɌɓɗɔɣəɧɑ 

ɚɜɏɌəɧ. 

ȰɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, ɛɜɑɐɝɞɌɎ-

ɗɑəəɌɫ Ɏ ɐɚɓɔɘɑɞɜɔɣɑɝɖɚɕ ɝɔɝɞɑɘɑ ȰɚɓɌ-2008, 

ɍɧɗɌ ɎɧɣɔɝɗɑəɌ ɐɗɫ ɖɌɒɐɚɏɚ ɜɌɍɚɞəɔɖɌ əɌ ɚɝ-

əɚɎɌəɔɔ ɔɘɑɪɥɔɡɝɫ ɐɌəəɧɡ Ɏ ɘɑɐɔɢɔəɝɖɔɡ 

ɖəɔɒɖɌɡ ɛɑɜɝɚəɌɗɌ ɚ ɛɜɚɡɚɒɐɑəɔɔ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɝ ɟɣɬɞɚɘ ɎɔɐɌ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ, ɞɔɛɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɌɛɛɌɜɌɞɌ ɔ ɟɝɜɑɐ-

əɬəəɧɡ ɓəɌɣɑəɔɕ ɓɌɐɌəəɧɡ ɛɌɜɌɘɑɞɜɚɎ 

(əɌɛɜɫɒɑəɔɑ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɑ, ɩɖɝɛɚ-

ɓɔɢɔɫ, ɖɚɒəɚ-ɠɚɖɟɝəɚɑ ɜɌɝɝɞɚɫəɔɑ, ɠɔɗɨɞɜɌ-

ɢɔɫ, Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ) ɝɚɏɗɌɝəɚ ɘɑɞɚɐɚɗɚɏɔɔ 

[13].  

ȶɟɜɑəɔɑ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ əɑɜɌɐɔɌɢɔɚə-

əɧɘ ɠɌɖɞɚɜɚɘ, Ɏɗɔɫɪɥɔɘ əɌ ɜɔɝɖ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ (ȳȹȺ) ɟ ɜɌɍɚɞəɔɖɚɎ 

ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ. ȴəɠɚɜɘɌɢɔɫ ɚ ɖɟɜɑəɔɔ 

ɍɧɗɌ ɛɚɗɟɣɑəɌ ɔɓ ɘɑɐɔɢɔəɝɖɔɡ ɖəɔɒɑɖ ɛɑɜɝɚ-

əɌɗɌ, ɖɟɜɫɥɔɘɔ ɝɣɔɞɌɗɔɝɨ ɗɔɢɌ, Ɏ ɌəɌɘəɑɓɑ 

ɖɚɞɚɜɧɡ ɡɚɞɫ ɍɧ ɚɐɔə ɜɌɓ ɔɘɑɗɚɝɨ ɟɛɚɘɔəɌəɔɑ 

ɚ ɖɟɜɑəɔɔ. Ƚɜɑɐɔ ɜɌɍɚɞəɔɖɚɎ ɚɝəɚɎəɧɡ ɛɜɚɔɓ-

ɎɚɐɝɞɎ 67,2% ɘɟɒɣɔə ɫɎɗɫɗɔɝɨ ɖɟɜɔɗɨɥɔɖɌɘɔ, 

Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝɜɑɐɔ ɒɑəɥɔə ɝ ɔɘɑɪɥɔɘɔɝɫ 

ɐɌəəɧɘɔ ɛɚ ɖɟɜɑəɔɪ ɞɚɗɨɖɚ 3,4% ɛɚɐɎɑɜɏɌɗɔ 

ɝɑɍɫ ɎɚɓɐɑɕɝɞɎɔɪ ɐɌəəɚɏɚ ɠɌɖɞɚɜɌ. Ȼɚɝɖɚɗɨɖɟ 

ɖɟɜɑəɔɑ əɑ ɚɐɔəɌɖɚɎɚ ɜɌɝɛɜɚɝɞɜɌəɑəɚ Ɏ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɖɚɏɚɜɞɑ ɐɗɫ ɘɟɒɣɔə ɔ ɒɑəɥɔə, Ɏ ɌəɌɗɔ-

ɓɑ ɩɞɚɞ ɠɌɖɞɚɜ ɍɧɗ ɟɣɞɬə Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚ-

ɗɌ.  

ȸɚɐɑɗɔɜɚɎɌəɔɑ ɔɓɍɧɞɚɣəɚɏɚ ɚɞəɚɝɔɞɑɗɨ-

əɚɏɚ ɜɔɝɖɌ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɝ ɛɚɘɚɥɨɪ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɘɚɐɟɗɫ AMFIT ɛɌɖɑɞɌ EPICURE [14]. 

ȸɚɐɑɗɨ çɠɚəɚɎɚɏɚè ɜɔɝɖɌ ɍɧɗɌ ɛɚɝɞɜɚɑəɌ ɝ ɟɣɬ-

ɞɚɘ ɎɚɓɜɌɝɞɌ, ɛɚɗɌ ɔ ɔəɐɑɖɝɌ ɖɟɜɑəɔɫ, Ɍ ɞɌɖɒɑ 

ɝ ɟɣɬɞɚɘ ɔɓɘɑəɑəɔɫ ɠɚəɚɎɚɕ ɝɘɑɜɞəɚɝɞɔ ɝ ɞɑ-

ɣɑəɔɑɘ ɖɌɗɑəɐɌɜəɚɏɚ Ɏɜɑɘɑəɔ. Ȱɗɫ ɜɌɝɣɬɞɌ ɔɓ-

ɍɧɞɚɣəɚɏɚ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɜɔɝɖɌ (ȴȺȼ) əɌ ɑɐɔ-

əɔɢɟ ɐɚɓɧ Ɏ ɘɚɐɑɗɔ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɝɗɑɐɟɪɥɑɑ 

ɎɧɜɌɒɑəɔɑ: 

Õ = Õ0 * (1 + ERR), ɏɐɑ  

Õ ð əɌɍɗɪɐɌɑɘɧɕ ɛɚɖɌɓɌɞɑɗɨ ɝɘɑɜɞəɚɝɞɔ Ɏ 

ɖɚɏɚɜɞɑ əɌ 1 ɣɑɗɚɎɑɖɚ-ɏɚɐ; 

ERR ð ɖɚɩɠɠɔɢɔɑəɞ ɔɓɍɧɞɚɣəɚɏɚ ɚɞəɚɝɔ-

ɞɑɗɨəɚɏɚ ɜɔɝɖɌ əɌ 1 ȯɜ əɌɖɚɛɗɑəəɚɕ ɐɚɓɧ, ɫɎ-

ɗɫɪɥɔɕɝɫ ɝɟɘɘɚɕ ɖɚɩɠɠɔɢɔɑəɞɚɎ ɐɗɫ ɖɌɒɐɚɏɚ 

ɎɔɐɌ ɔɓɗɟɣɑəɔɫ. 

ȸɚɐɑɗɨ çɠɚəɚɎɚɏɚè ɜɔɝɖɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

ɝɗɑɐɟɪɥɔɘ ɝɚɚɞəɚɤɑəɔɑɘ: 

Õ0  = e(m + f + ln [age/60]*m + ln [age/60]*f 

+ smk*m + smk*f + ct), ɏɐɑ 

Õ0  ð ɛɚɖɌɓɌɞɑɗɨ çɠɚəɚɎɚɕè ɝɘɑɜɞəɚɝɞɔ; 

m, f ð ɖɚɩɠɠɔɢɔɑəɞɧ ɐɗɫ ɟɣɬɞɌ ɜɌɓɗɔɣɔɕ 

Ɏ ɝɘɑɜɞəɚɝɞɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɚɗɌ; 

smk ð ɖɚɩɠɠɔɢɔɑəɞ ɐɗɫ ɟɣɬɞɌ ɜɌɓɗɔɣɔɕ Ɏ 

ɝɘɑɜɞəɚɝɞɔ ɐɗɫ ɖɟɜɫɥɔɡ ɔ əɑɖɟɜɫɥɔɡ; 

ct ð ɖɚɩɠɠɔɢɔɑəɞ ɐɗɫ ɟɣɬɞɌ ɔɓɘɑəɑəɔɫ 

ɚɍɥɑɏɚ ɞɜɑəɐɌ ɠɚəɚɎɚɕ ɝɘɑɜɞəɚɝɞɔ ɚɞ ȳȹȺ ɝ 

ɞɑɣɑəɔɑɘ Ɏɜɑɘɑəɔ.  

Ȯ ɚɍɥɑɘ Ɏɔɐɑ ɘɚɐɑɗɨ ɝɘɑɜɞəɚɝɞɔ Ɏ ɖɚɏɚɜ-

ɞɑ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 

Õ(sex,age,smk,ct,D) = Õ0 (sex,age,smk,ct)*(1 

+ ERRD(Ȃ) + ERRD(Ȁ) + ERRD(sur.) + ERRD(med)).  

ȰɌəəɌɫ ɘɚɐɑɗɨ ɛɚɓɎɚɗɫɑɞ ɜɌɝɝɣɔɞɌɞɨ ɓəɌ-

ɣɑəɔɫ ɖɚɩɠɠɔɢɔɑəɞɚɎ ȴȺȼ əɌ 1 ȯɜ ɛɚɏɗɚɥɬə-

əɚɕ ɐɚɓɧ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ Ɏəɑɤəɑɏɚ 

ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ (ERRD(Ȃ)) ɔ Ɏəɟɞɜɑəəɑɏɚ Ɍɗɨ-

ɠɌ-ɚɍɗɟɣɑəɔɫ (ERRD(Ȁ)) ɝ ɟɣɬɞɚɘ ɎɚɓɐɑɕɝɞɎɔɫ 

ɌɗɨɠɌ-ɚɍɗɟɣɑəɔɫ ɐɗɫ ɞɑɡ ɜɌɍɚɞəɔɖɚɎ, ɐɚɓɧ 

Ɏəɟɞɜɑəəɑɏɚ ɚɍɗɟɣɑəɔɫ ɐɗɫ ɖɚɞɚɜɧɡ əɑ ɍɧɗɔ 

ɔɓɘɑɜɑəɧ (ERRD(sur.)), Ɍ ɞɌɖɒɑ ɚɢɑəɔɞɨ ɛɜɑɐ-

ɛɚɗɌɏɌɑɘɧɕ ɎɖɗɌɐ ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ Ɏ ɔɓɍɧɞɚɣəɧɕ ɚɞəɚɝɔɞɑɗɨəɧɕ ɜɔɝɖ.  

Ȯ ɛɜɑɐɧɐɟɥɔɡ əɌɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɚɢɑəɖɌ ȴȺȼ ɛɟɞɬɘ ɎɎɑɐɑəɔɫ Ɏ 

ɘɚɐɑɗɨ ɗɔəɑɕəɚɏɚ ɖɚɘɛɚəɑəɞɌ, ɡɌɜɌɖɞɑɜɔɓɟɪ-

ɥɑɏɚ ɐɚɓɟ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɚɞ Ɏɝɑɡ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ, ɔɝɖɌɒɌɑɞ-

ɝɫ Ɏɗɔɫəɔɑɘ ɚɍɜɌɞəɚɕ ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ 

ɝɎɫɓɔ [8, 9]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɍɧɗɚ ɛɜɑɐɗɚɒɑəɚ 

ɚɢɑəɔɞɨ ɜɔɝɖ ɖɚɝɎɑəəɧɘ ɘɑɞɚɐɚɘ, ɚɝəɚɎɌəəɧɘ 

əɌ ɛɜɑɐɛɚɗɚɒɑəɔɔ ɚ ɜɌɎɑəɝɞɎɑ ɖɚɩɠɠɔɢɔɑəɞɚɎ 

ɖɌɣɑɝɞɎɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔ Ɏəɑɤəɑɏɚ ɏɌɘɘɌ-

ɚɍɗɟɣɑəɔɫ [15]. ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɛɚɗɟɣɑəəɧɕ Ɏ 

ɘɚɐɑɗɔ ɖɚɩɠɠɔɢɔɑəɞ ɔɓɍɧɞɚɣəɚɏɚ ɚɞəɚɝɔɞɑɗɨ-

əɚɏɚ ɜɔɝɖɌ, ɜɌɝɝɣɔɞɌəəɧɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜ-

ɞɑ ɐɗɫ Ɏəɑɤəɑɏɚ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɏɌɘɘɌ-

ɚɍɗɟɣɑəɔɫ, ɍɟɐɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɔ Ɏɑɗɔɣɔəɟ 

ȴȺȼ əɌ ɑɐɔəɔɢɟ ɐɚɓɧ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ. ȼɌɓɗɔɣɔɫ ɝɚɝɞɚɫɞ ɗɔɤɨ Ɏ ɟɜɚɎəɫɡ ɛɜɚɔɓ-

ɎɚɐɝɞɎɑəəɚɏɚ ɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɜɌɍɚɞ-

əɔɖɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ.  

ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ 

ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. 

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɞɌɍɗɔɢɧ ʈ1, ɒɔɓəɑəəɧɕ 

ɝɞɌɞɟɝ ɟɝɞɌəɚɎɗɑə ɐɗɫ ɍɚɗɨɤɔəɝɞɎɌ ɣɗɑəɚɎ ɖɚ-

ɏɚɜɞɧ, ɛɜɔɣɬɘ ɛɜɔɣɔəɌ ɝɘɑɜɞɔ ɔɓɎɑɝɞəɌ ɍɚɗɑɑ 

ɣɑɘ ɐɗɫ 60% əɌ ɐɌɞɟ ɚɖɚəɣɌəɔɫ əɌɍɗɪɐɑəɔɫ. ȳɌ 

ɛɑɜɔɚɐ əɌɍɗɪɐɑəɔɫ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɏɜɟɛɛɑ ɚɞ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɟɘɑɜɗɚ 2748 

ɣɑɗɚɎɑɖ (21,9% ɚɞ Ɏɝɑɡ ɝɗɟɣɌɑɎ ɝɘɑɜɞɔ Ɏ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɖɚɏɚɜɞɑ), ɔɓ əɔɡ 94,1% ɝɚɗɔɐəɧɡ ɜɌɖɚɎ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):72-79   DOI:10.21569/2222-7415-2016-6-2-72-79               ʉʪʨʘʥʠʮʘ  75 
 

ȭɚɗɑɑ 30% ɔɓ əɔɡ ɝɚɝɞɌɎɗɫɪɞ ɚɛɟɡɚɗɔ ɗɬɏɖɚɏɚ, 

ɛɜɔɣɬɘ ɎɖɗɌɐ ɖɌɒɐɚɏɚ ɛɚɗɌ Ɏ ɝɘɑɜɞəɚɝɞɨ ɚɞ ɜɌ-

ɖɌ ɗɬɏɖɚɏɚ ɍɧɗ ɜɌɓɗɔɣəɧɘ. ȰɌəəɧɑ ɚ ɝɘɑɜɞəɚ-

ɝɞɔ Ɏ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɛɚ ɛɚɗɟ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɌɍɗɔɢɑ ʈ2.  

Ȱɚɗɫ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ 

ɗɬɏɖɚɏɚ ɝɜɑɐɔ ɝɚɗɔɐəɧɡ ȳȹȺ ɟ ɘɟɒɣɔə ɝɚɝɞɌɎɔ-

ɗɌ 35,7%, ɣɞɚ Ɏ 2,4 ɜɌɓɌ ɛɜɑɎɧɤɌɑɞ ɐɌəəɧɕ ɛɚ-

ɖɌɓɌɞɑɗɨ ɟ ɒɑəɥɔə Ɏ ɖɚɏɚɜɞɑ. ȶɌɖ ɟɒɑ əɌɘɔ 

ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑ-

əɔɫ ɟ ɞɌɖɔɡ ɜɌɍɚɞəɔɖɚɎ Ɏɧɤɑ, ɣɑɘ ɟ ɟɘɑɜɤɔɡ 

ɚɞ ɚɛɟɡɚɗɑɕ ɐɜɟɏɔɡ ɗɚɖɌɗɔɓɌɢɔɕ ɔ ɛɜɚɣɔɡ ɛɜɔ-

ɣɔə [8]. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɜɑəɞɏɑəɚɎɝɖɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ, Ɏ ɚɝɚɍɑəəɚɝɞɔ ɜɑəɞɏɑəɚɝɖɚɛɔɫ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɫɎɗɫɗɚɝɨ ɝɌɘɧɘ ɔə-

ɠɚɜɘɌɞɔɎəɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɕ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. 

ȬəɌɗɔɓ ɝɞɜɟɖɞɟɜɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɢɑɐɟɜ, ɛɜɚɎɑɐɬəəɧɡ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ,  

ɛɚɖɌɓɌɗ, ɣɞɚ ɣɌɝɞɚɞɌ Ɏɧɛɚɗəɑəɔɫ ɜɌɓɗɔɣəɧɡ 

ɞɔɛɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ əɑ ɚɐɔ-

əɌɖɚɎɌ. ȹɌɜɫɐɟ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ ɑɒɑɏɚɐəɧɘ 

ɛɜɚɡɚɒɐɑəɔɑɘ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɔɡ ɚɝɘɚɞɜɚɎ, 

ɛɜɔ ɖɚɞɚɜɧɡ ɣɌɥɑ Ɏɝɑɏɚ Ɏɧɛɚɗəɫɗɚɝɨ ɚɐəɚ-

ɖɜɌɞəɚɑ ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, ɜɌ-

ɍɚɞəɔɖɔ ɛɚɐɎɑɜɏɌɗɔɝɨ ɎɚɓɐɑɕɝɞɎɔɪ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɚ ɛɚɖɌɓɌəɔɫɘ ɛɜɔ ɚɍɜɌɥɑəɔɔ 

ɓɌ ɘɑɐɔɢɔəɝɖɚɕ ɛɚɘɚɥɨɪ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɌɓɗɔɣ-

əɧɡ ɓɌɍɚɗɑɎɌəɔɕ. ȽɌɘɧɘɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɧɘɔ 

ɔɓ əɔɡ ɫɎɗɫɪɞɝɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɝɟɝɞɌɎɚɎ ɔ ɒɑɗɟɐɖɌ (ɜɔɝ. 1).  

ȶɌɖ Ɏɔɐəɚ ɔɓ ɐɔɌɏɜɌɘɘɧ, əɌɔɍɚɗɑɑ ɣɌɝɞɚ 

ɜɌɍɚɞəɔɖɔ ɛɚɐɎɑɜɏɌɗɔɝɨ ɘɑɐɔɢɔəɝɖɚɘɟ ɚɍɗɟɣɑ-

əɔɪ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, ɛɜɔɣɬɘ ɍɚɗɑɑ ɛɚ-

ɗɚɎɔəɧ Ɏɝɑɡ ɔɝɝɗɑɐɚɎɌəɔɕ (57%) ɛɜɔəɌɐɗɑɒɔɞ 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ. Ƚɗɑɐɟɪɥɑɕ ɛɚ ɣɌɝɞɚɞɑ Ɏɝɞɜɑ-

ɣɌɑɘɚɝɞɔ ɫɎɗɫɗɌɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ð ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ Ɏ 

ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ ɎɧɛɚɗəɫɗɌɝɨ Ɏ 15,4 % ɝɗɟɣɌɑɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɜɏɌəɧ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɛɚɐɎɑɜ-

ɏɌɗɔɝɨ ɎɚɓɐɑɕɝɞɎɔɪ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ Ɏ 

72,4% ɝɗɟɣɌɑɎ. ȳəɌɣɔɞɑɗɨəɚ ɜɑɒɑ ɎɝɞɜɑɣɌɗɔɝɨ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɝɟɝɞɌɎɚɎ 

(8,2%) ɔ ɒɑɗɟɐɖɌ (7,6%). ȹɌ ɐɚɗɪ Ɏɝɑɡ ɚɝɞɌɗɨ-

əɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɜɌɓɗɔɣ-

əɧɡ ɗɚɖɌɗɔɓɌɢɔɕ Ɏ ɝɟɘɘɑ ɛɜɔɤɗɚɝɨ ɘɑəɑɑ 12% 

ɛɜɚɢɑɐɟɜ, ɛɜɔɣɬɘ ɖɌɒɐɌɫ ɛɚ ɚɞɐɑɗɨəɚɝɞɔ əɑ 

ɛɜɑɎɧɤɌɗɌ 3%, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ ɣɑɜɑɛɌ (4,3%). ȴɝɡɚɐɫ ɔɓ ɩɞɚɏɚ, ɐɗɫ ɌəɌɗɔɓɌ 

ɜɔɝɖɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ 

ɖɚɏɚɜɞɑ ɍɧɗɚ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ Ɏ 

ɖɌɣɑɝɞɎɑ ɔɝɝɗɑɐɟɑɘɚɏɚ ɩɠɠɑɖɞɌ ȳȹȺ ɗɬɏɖɚɏɚ, Ɍ 

ɜɑɠɑɜɑəɞəɚɕ ɐɚɓɚɕ ɐɗɫ ɚɢɑəɖɔ ɜɔɝɖɌ ɝɣɔɞɌɞɨ 

ɛɚɏɗɚɥɬəəɟɪ ɐɚɓɟ əɌ ɗɬɏɖɚɑ. ȼɌɝɛɜɑɐɑɗɑəɔɑ 

ɝɜɑɐəɑɕ ɛɚɏɗɚɥɬəəɚɕ ɐɚɓɧ əɌ ɗɬɏɖɚɑ ɟ ɛɑɜɝɚəɌ-

ɗɌ ɚɝəɚɎəɧɡ ɛɜɚɔɓɎɚɐɝɞɎ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ3. 

Ƚɜɑɐəɫɫ əɌɖɚɛɗɑəəɌɫ ɐɚɓɌ ɚɞ ɌɗɨɠɌ-

ɚɍɗɟɣɑəɔɫ əɌ ɗɬɏɖɚɑ ɝɚɝɞɌɎɔɗɌ ɛɚɜɫɐɖɌ 0,2 ȯɜ, Ɍ 

ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɛɚɏɗɚɥɑəəɚɕ ɐɚɓɧ Ɏəɑɤəɑɏɚ 

ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ ð ɚɖɚɗɚ 0,5 ȯɜ. Ȼɜɔ ɩɞɚɘ ɍɚɗɑɑ 

50%    ɛɑɜɝɚəɌɗɌ  ɚɝəɚɎəɧɡ  ɛɜɚɔɓɎɚɐɝɞɎ  ɔɘɑɗɔ  

ȾɌɍɗɔɢɌ ʈ1.    ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɚɢɑəɞəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɜɌɍɚɞəɔɖɚɎ ɚɝəɚɎ-

əɧɡ ɛɜɚɔɓɎɚɐɝɞɎ ȻȺ çȸɌɫɖè 1948 ð 1972 ɏɏ. əɌɕɘɌ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʙʘ ʧʦʣʘ % ʄʫʞ % ɾʝʥ % 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 18948 100,0 14179 74,8 4769 25,
 

ɾʠʟ
ʝʥʥʳʡ ʩʪʘʪʫʩ ʫʩʪʘʥʦʚʣʝʥ 17808 94,0 13306 93,9 4502 94,4 

ɾʠʚʳ ʥʘ ʢʦʥʝʮ ʥʘʙʣʶʜʝʥʠʷ* 5288 29,7 3576 26,9 1712 38,0 

ʋʤʝʨʣʠ ʥʘ ʢʦʥʝʮ ʥʘʙʣʶʜʝʥʠʷ* 12520 70,3 9730 73,1 2790 62,0 

ʇʦʪʝʨʷʥʦ ʠʟ ʥʘʙʣʶʜʝʥʠʷ 11
0 6,0 873 6,1 267 5,6 

ȻɜɔɘɑɣɌəɔɑ: * - ɐɗɫ ɗɔɢ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɒɔɓəɑəəɧɘ ɝɞɌɞɟɝɚɘ.    
 

ȾɌɍɗɔɢɌ ʈ2.     ɁɌɜɌɖɞɑɜɔɝɞɔɖɌ ɖɚɏɚɜɞɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ. 

ɻʨʫʧʧʘ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʄʫʞʯʠʥʳ % ɾʝʥʱʠʥʳ % ʆʙʘ ʧʦʣʘ % 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 9730 73,1 2790 62,0 12520 70,3 

ɺʩʝ ɿʅʆ* 2134 21,9 614 22,0 2748 21,9 

ï ʉʦʣʠʜʥʳʝ ʨʘʢʠ** 2016 94,5 569 92,7 2585 94,1 

ʈʘʢ ʣʸʛʢʦʛʦ*** 719 35,7 85 14,9 804 31,1 

ȻɜɔɘɑɣɌəɔɫ: * Ɏ % ɚɞ ɚɍɥɑɕ ɝɘɑɜɞəɚɝɞɔ; ** Ɏ % ɚɞ Ɏɝɑɡ ȳȹȺ; *** Ɏ % ɚɞ ɝɚɗɔɐəɧɡ 

ɜɌɖɚɎ.    
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ɏɚɜɌɓɐɚ ɘɑəɨɤɟɪ əɌɖɚɛɗɑəəɟɪ ɐɚɓɟ ɚɞ Ɏəɑɤəɑ-

ɏɚ ɏɌɘɘɌ ɚɍɗɟɣɑəɔɫ əɌ ɗɬɏɖɚɑ ð  ɐɚ 0,3 ȯɜ.  

ȳəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑɕ Ɏɑɗɔɣɔəɚɕ ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɌɝɨ əɌɖɚɛɗɑəəɌɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑ-

ɐɑəɔɫ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ ɐɚɓɌ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ, ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɖɚ-

ɞɚɜɚɕ ɝɚɝɞɌɎɔɗɚ ɘɑəɑɑ 5 ɝȯɜ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

əɌɖɚɛɗɑəəɌɫ ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ  

əɌɡɚɐɔɞɝɫ Ɏ ɐɔɌɛɌɓɚəɑ ɘɌɗɧɡ ɐɚɓ. Ƚɚɚɞəɚɤɑəɔɑ 

ɘɑɒɐɟ ɝɜɑɐəɑɕ ɐɚɓɚɕ Ɏəɑɤəɑɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨ-

əɚɏɚ ɔ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɝɚɝɞɌɎɔɗɚ 11,6.  

 Ȼɚɗɟɣɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɔɓɍɧɞɚɣ-

əɚɏɚ ɚɞəɚɝɔɞɑɗɨəɚɏɚ ɜɔɝɖɌ ɐɗɫ ɛɜɚɠɑɝɝɔɚəɌɗɨ-

əɚɏɚ Ɏəɑɤəɑɏɚ ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ ɔ ɘɑɐɔɢɔəɝɖɚ-

ɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɝɜɌɎəɑəɔɔ ɐɗɫ Ɏɝɑɡ ɝɚɗɔɐəɧɡ 

ɜɌɖɚɎ ɔ ɜɌɖɌ ɗɬɏɖɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ4. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚɞɑɝɞɔ-

ɜɚɎɌɗɔ ɗɔəɑɕəɟɪ, ɗɔəɑɕəɚ-ɖɎɌɐɜɌɞɔɣəɟɪ ɔ 

ɖɎɌɐɜɌɞɔɣəɟɪ ɓɌɎɔɝɔɘɚɝɞɨ Ɏ ɘɚɐɑɗɔ ɐɚɓɌ-

ɩɠɠɑɖɞ. ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɑəɔɫ ɛɌɜɌɘɑɞɜɚɎ ɝɡɚ-

ɐɔɘɚɝɞɔ ɘɚɐɑɗɑɕ ɛɚɖɌɓɌɗɔ, ɣɞɚ əɌɔɍɚɗɑɑ ɡɚɜɚ-

ɤɚ ɐɌəəɧɑ Ɏ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɚɛɔɝɧ-

ɎɌɪɞɝɫ ɗɔəɑɕəɚɕ ɘɚɐɑɗɨɪ. ȴɓɍɧɞɚɣəɧɕ ɚɞəɚ-

ɝɔɞɑɗɨəɧɕ ɜɔɝɖ, ɚɢɑəɑəəɧɕ ɛɚ ɝɘɑɜɞəɚɝɞɔ ɚɞ 

ȳȹȺ ɗɬɏɖɚɏɚ əɌ ɑɐɔəɔɢɟ ɐɚɓɧ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-

ɏɚ Ɏəɑɤəɑɏɚ ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ, ɝɚɝɞɌɎɔɗ 0,26 

(0,09ð0,49). ȴɝɛɚɗɨɓɟɫ ɐɌəəɧɕ ɖɚɩɠɠɔɢɔɑəɞ, 

ɘɧ ɘɚɒɑɘ ɜɌɝɝɣɔɞɌɞɨ Ɏɜɑɐ ɚɞ ɎɚɓɐɑɕɝɞɎɔɫ 

Ɏəɑɤəɑɏɚ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɚɍɗɟɣɑəɔɫ, ɎɧɜɌɒɑə-

əɧɕ Ɏ ɛɚɖɌɓɌɞɑɗɫɡ ɚɍɥɑɕ ɔ ɠɚəɚɎɚɕ ɝɘɑɜɞəɚ-

ɝɞɔ Ɏ ɖɚɏɚɜɞɑ (Õ ɔ Õ0) Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔ-

əɧ ɝɜɑɐəɑɕ əɌɖɚɛɗɑəəɚɕ ɐɚɓɧ ɛɜɚɔɓɎɚɐɝɞɎɑə-

əɚɏɚ ɚɍɗɟɣɑəɔɫ: 

ȴɝɡɚɐɫ ɔɓ ɛɚɗɟɣɑəəɚɏɚ ɓəɌɣɑəɔɫ ɖɚɩɠɠɔ-

ɢɔɑəɞɌ ȴȺȼ/ȯɜ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɏɌɘɘɌ-

ɚɍɗɟɣɑəɔɫ, ɛɜɔ ɟɝɗɚɎɔɔ ɜɌɎɑəɝɞɎɌ ɖɚɩɠɠɔɢɔ-

ɑəɞɚɎ ɖɌɣɑɝɞɎɌ ɩɞɔɡ ɎɔɐɚɎ ɚɍɗɟɣɑəɔɫ, ɛɚɗɟɣɔɘ: 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɎɚɓɐɑɕɝɞɎɔɑ ɝɜɑɐəɑɕ ɐɚɓɧ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ Ɏəɑɤəɑɏɚ ɏɌɘɘɌ-ɚɍɗɟɣɑəɔɫ, 

əɌɖɚɛɗɑəəɚɕ ɜɌɍɚɞəɔɖɚɘ Ɏ ɞɑɣɑəɔɑ ɛɑɜɔɚɐɌ 

əɌɍɗɪɐɑəɔɫ, ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɠɚəɚɎɚɕ ɝɘɑɜɞəɚ-

 

ȼɔɝ. 1.  ȰɔɌɏɜɌɘɘɌ.  

ȽɞɜɟɖɞɟɜɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ ɓɌ ɛɑɜɔɚɐ 1948 - 2000 ɏɏ. (ɓɌ 

ɔɝɖɗɪɣɑəɔɑɘ ɠɗɪɚɜɚɏɜɌɠɔɔ). 

ȾɌɍɗɔɢɌ ʈ3.     ȼɌɝɛɜɑɐɑɗɑəɔɑ əɌɖɚɛɗɑəəɚɕ ɛɚɏɗɚɥɬəəɚɕ ɐɚɓɧ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɔ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɗɬɏɖɚɑ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ ɛɚ ɖɎɌəɞɔɗɫɘ, ɘȯɜ. 

ʀʩʪʦʯʥʠʢ 5% 10% 25% ʄʝʜʠʘʥʘ(50%) 75% 90% 95% ʉʨʝʜ.ʟʥʘʯ. 

ɺʥʝʰʥʝʝ (ɔ) 9,5 23,4 83,0 271,7 762,7 1523,8 2033,0 552,7 

ɺʥʫʪʨʝʥʥʝʝ (Ŭ) 4,2 6,2 12,3 28,1 83,3 242,5 530,2 168,3 

ʈʝʥʪʛʝʥʦʚʩʢʦʝ 3,4 3,4 10,2 29,0 80,0 119,2 135,8 47,5 
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ɝɞɔ ɚɞ ɜɌɖɌ ɗɬɏɖɚɏɚ Ɏ ɖɚɏɚɜɞɑ Ɏ 1,14 ɜɌɓɌ, Ɍ Ɏɚɓ-

ɐɑɕɝɞɎɔɑ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ð Ɏ 1,01 ɜɌɓɌ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȼɑəɞɏɑəɚɎɝɖɌɫ  ɌɛɛɌɜɌɞɟɜɌ, ɔɝɛɚɗɨɓɚɎɌɎ- 

ɤɌɫɝɫ Ɏ ɛɑɜɔɚɐ, ɖ ɖɚɞɚɜɚɘɟ ɚɞəɚɝɔɞɝɫ ɔɝɝɗɑɐɟ-

ɑɘɌɫ ɖɚɏɚɜɞɌ, ɛɜɑɐɛɚɗɌɏɌɗɌ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨ-

ɤɟɪ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɌ (ɖɌɖ, Ɏɛɜɚ-

ɣɑɘ, ɔ əɌ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ), ɣɑɘ Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ. ɉɞɚ ɝɎɫɓɌəɚ ɝ ɟɝɞɜɚɕɝɞɎɚɘ ɝɌɘɔɡ ɜɑəɞ-

ɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɞɚɏɚ Ɏɜɑɘɑəɔ, Ɍ ɞɌɖɒɑ 

ɞɑɘ, ɣɞɚ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɑ ɜɑəɞɏɑəɚ-

ɝɖɚɛɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɧɘɔ ɓɌɣɌɝɞɟɪ 

ɓɌɘɑəɫɗɌɝɨ ɜɑəɞɏɑəɚɏɜɌɠɔɫ (ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ 

ɩɞɚ ɚɞəɚɝɔɞɝɫ ɖ ɔɝɝɗɑɐɚɎɌəɔɫɘ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɔ ɔ ɚɜɏɌəɚɎ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ 

ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ), Ɏɧɛɚɗəɫɗɔɝɨ Ɏ ɜɌəəɔɑ 

ɏɚɐɧ əɌ ɚɍɚɜɟɐɚɎɌəɔɔ ɍɑɓ ɟɝɔɗɔɞɑɗɫ ɜɑəɞɏɑəɚɎ-

ɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (ȿȼȴ). ɉɞɚ ɚɍɟɝɗɚɎɗɔɎɌɗɚ 

ɓəɌɣɔɞɑɗɨəɚɑ ɚɍɗɟɣɑəɔɑ ɖɌɖ ɛɌɢɔɑəɞɌ, ɞɌɖ ɔ 

ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ. ȰɌəəɌɫ ɚɝɚɍɑəəɚɝɞɨ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɖɚɏɚɜɞɧ ɐɌɬɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɜɌɎəɑəɔɫ 

ɚɢɑəɚɖ ɜɔɝɖɌ ɝ ɐɜɟɏɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ Ɏ 

ɣɌɝɞəɚɝɞɔ [15]. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝ ɛɚɫɎɗɑəɔɑɘ ȿȼȴ ɔ  

ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɓɔɗɌɝɨ, 

ɚɐəɌɖɚ ɝɑɜɨɬɓəɧɑ ɚɛɌɝɑəɔɫ ɎɧɓɧɎɌɑɞ ɐɚɓɚɎɌɫ 

əɌɏɜɟɓɖɌ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), 

ɝɞɌɎɤɑɕ ɛɚɛɟɗɫɜəɚɕ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ Ɏɝɗɑɐ-

ɝɞɎɔɑ Ɏɧɝɚɖɚɕ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɔ Ɏɚɓɘɚɒəɚ-

ɝɞɔ 3D-ɎɔɜɞɟɌɗɨəɚɕ ɔəɞɜɚɝɖɚɛɔɔ. Ȯ ɔɓɟɣɌɑɘɚɕ 

ɖɚɏɚɜɞɑ Ɏɗɔɫəɔɑ ɐɚɓɧ ɚɞ ȶȾ ɛɜɌɖɞɔɣɑɝɖɔ ɚɞɝɟɞ-

ɝɞɎɟɑɞ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ ɜɌɍɚɞəɔɖɔ ɛɜɑɐ-

ɛɜɔɫɞɔɫ ɓɌ ɔɝɝɗɑɐɟɑɘɧɕ ɛɑɜɔɚɐ əɌɍɗɪɐɌɗɔɝɨ Ɏ 

ɛɚɗɔɖɗɔəɔɖɑ ɔ ɝɞɌɢɔɚəɌɜɑ ɂȸȽɃ ð 71, ɏɐɑ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ȶȾ əɌɣɌɗɚɝɨ ɛɚɝɗɑ 2000 ɏɚɐɌ. ȸɧ 

ɜɌɝɛɚɗɌɏɌɑɘ ɐɌəəɧɘɔ ɚ ɛɌɢɔɑəɞɌɡ, ɛɜɚɡɚɐɔɎ-

ɤɔɡ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɂȸȽɃ ð 71 ɝ ɘɚɘɑəɞɌ 

ɑɏɚ ɛɚɫɎɗɑəɔɫ ɛɚ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. ȻɑɜɎɧɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɖɌɝɌɪɥɔɑɝɫ ɎɚɓɐɑɕɝɞɎɔɫ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɣɌɝɞəɚɝɞɔ ɚɞ ȶȾ, ɚɛɟɍɗɔ-

ɖɚɎɌəɧ [16 - 17]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɗɌɍɚɜɌɞɚ-

ɜɔɑɕ ɜɌɐɔɌɢɔɚəəɚɕ ɩɛɔɐɑɘɔɚɗɚɏɔɔ Ɋȿɜȴȭɀ 

ɝɚɎɘɑɝɞəɚ ɝ ɂȸȽɃ ð 71 ɛɜɚɐɚɗɒɌɪɞɝɫ əɌɟɣəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɍɗɌɝɞɔ ɜɌɐɔɌɢɔɚəəɚɕ ɓɌɥɔɞɧ 

ɛɜɔ ɘɑɐɔɢɔəɝɖɚɘ ɚɍɗɟɣɑəɔɔ.  

Ȯ əɌɤɔɡ ɛɜɑɐɧɐɟɥɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ 

ɛɜɑɐɛɜɔəɔɘɌɗɔɝɨ ɛɚɛɧɞɖɔ ɜɌɝɣɬɞɌ ɜɔɝɖɌ ɝɚ-

ɗɔɐəɧɡ ȳȹȺ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɚɓɧ ɘɑɐɔɢɔə-

ɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ [8, 18]. ɉɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌ-

ɓɌɗɔ, ɣɞɚ ɖɚɩɠɠɔɢɔɑəɞ ɔɓɍɧɞɚɣəɚɏɚ ɚɞəɚɝɔ-

ɞɑɗɨəɚɏɚ ɜɔɝɖɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɘəɚɏɚ-

ɖɜɌɞəɚ ɛɜɑɎɧɤɌɑɞ ɞɌɖɚɎɚɕ ɐɗɫ ɏɌɘɘɌ-

ɚɍɗɟɣɑəɔɫ əɌ ɛɜɚɔɓɎɚɐɝɞɎɑ. ɉɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɔ ɝ 

ɜɑɓɟɗɨɞɌɞɌɘɔ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɐɚ-

ɝɞɚɎɑɜəɧɕ ɛɜɔ 95% ɓəɌɣɑəɔɔ ɏɜɌəɔɢ ɐɚɎɑɜɔ-

ɞɑɗɨəɚɏɚ ɔəɞɑɜɎɌɗɌ ȴȺȼ/ȯɜ ɝɘɑɜɞɔ ɚɞ ɜɌɖɌ ɗɬɏ-

ɖɚɏɚ ɐɗɫ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɝɚɝɞɌɎɔɗ 5,2, 

Ɍ ɐɗɫ ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ð 5,4. ȭɧ-

ɗɚ ɛɜɑɐɛɚɗɚɒɑəɚ, ɣɞɚ ɐɌəəɚɑ ɛɜɑɎɧɤɑəɔɑ ɫɎ-

ɗɫɑɞɝɫ əɑ ɝɗɑɐɝɞɎɔɑɘ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɑɑ Ɏɧɝɚ-

ɖɚɕ ɍɔɚɗɚɏɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɗɟɣɑɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɌɘɘɌ-ɔɓɗɟɣɑəɔɑɘ, Ɍ 

ɝɗɑɐɝɞɎɔɑɘ əɑɝɗɟɣɌɕəɚɏɚ ɐɑɕɝɞɎɔɫ ɩɞɚɏɚ ɠɌɖ-

ɞɚɜɌ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔ 

ɜɑəɞɏɑəɚɎɝɖɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɎɚɓɜɌɝɞɌɑɞ əɑ ɝɞɚɗɨɖɚ əɌɖɚɛɗɑəəɌɫ ɐɚɓɌ, ɝɖɚɗɨ-

ɖɚ Ɏɑɜɚɫɞəɚɝɞɨ ɚɍəɌɜɟɒɑəɔɫ ɔɝɝɗɑɐɟɑɘɚɏɚ ɩɠ-

ɠɑɖɞɌ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɚɘ Ɏɗɔɫəɔɫ ɚɍɜɌɞ-

əɚɕ ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ ɝɎɫɓɔ. ɉɞɚ ɛɚɝɗɟ-

ɒɔɗɚ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɛɚɔɝɖɌ ɌɗɨɞɑɜəɌɞɔɎəɚɏɚ 

ɛɚɐɡɚɐɌ ɖ ɚɢɑəɖɑ ɜɌɐɔɌɢɔɚəəɚɏɚ ɜɔɝɖɌ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ. ȶɌɖ ɔɓɎɑɝɞəɚ, ɛɚ ɡɌɜɌɖɞɑ-

ɜɟ ɜɑəɞɏɑəɚɎɝɖɚɑ ɔ ɏɌɘɘɌ-ɔɓɗɟɣɑəɔɑ ɝɡɚɐəɧ ɔ 

ɚɞɗɔɣɌɪɞɝɫ ɗɔɤɨ ɛɜɚɔɝɡɚɒɐɑəɔɑɘ ɔ ɐɗɔəɚɕ 

Ɏɚɗəɧ: ɜɑəɞɏɑəɚɎɝɖɔɑ ɗɟɣɔ  ɔɘɑɪɞ ɍɚɗɨɤɟɪ 

ɐɗɔəɟ Ɏɚɗəɧ ɔ ɍɚɗɑɑ əɔɓɖɔɑ ɣɌɝɞɚɞɧ, ɣɑɘ ɏɌɘ-

ɘɌ-ɔɓɗɟɣɑəɔɑ. Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ ɠɔɓɔɖɔ, ɖɎɌəɞɧ 

ɩɗɑɖɞɜɚɘɌɏəɔɞəɚɏɚ ɔɓɗɟɣɑəɔɫ ɝ ɚɐɔəɌɖɚɎɚɕ 

ɩəɑɜɏɔɑɕ əɑ ɚɞɗɔɣɌɪɞɝɫ ɛɚ ɝɎɚɑɕ ɛɜɔɜɚɐɑ, ɛɚ-

ɩɞɚɘɟ ɞɌɖɚɑ ɜɌɓɐɑɗɑəɔɑ ɟɝɗɚɎəɚ. Ⱥɞɐɑɗɨəɧɑ ɠɚ-

ɞɚəɧ (ɩəɑɜɏɑɞɔɣɑɝɖɔɑ ɖɎɌəɞɧ) ɩɞɔɡ ɎɔɐɚɎ ɔɓɗɟ-

ɣɑəɔɫ ɚɍɗɌɐɌɪɞ ɐɚɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɕ ɩəɑɜɏɔɑɕ 

ɐɗɫ ɔɚəɔɓɌɢɔɔ ɍɔɚɘɚɗɑɖɟɗ ɔ ɜɌɓɎɔɞɔɫ ɚɞɐɌɗɬə-

əɧɡ ɝɞɚɡɌɝɞɔɣɑɝɖɔɡ ɩɠɠɑɖɞɚɎ [19]. ɉɞɚ ɛɚɓɎɚ-

ɗɫɑɞ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɘɑɐɔɢɔəɝɖɚɑ ɔ Ɏəɑɤəɑɑ 

ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɑ ɚɍɗɟɣɑəɔɑ, ɎɚɓɐɑɕɝɞɎɟɫ əɌ 

ɚɜɏɌəɔɓɘ, ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɠɔɓɔɖɔ ɚɖɌɓɧɎɌɪɞ 

ɚɐɔəɌɖɚɎɚɑ ɛɚɎɜɑɒɐɌɪɥɑɑ ɎɚɓɐɑɕɝɞɎɔɑ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɝɟɘɘɔɜɚɎɌəɔɫ ɏɚɐɚ-

Ɏɧɡ ɐɚɓ ɘɑɐɔɢɔəɝɖɚɏɚ ɔ Ɏəɑɤəɑɏɚ ɛɜɚɠɑɝɝɔɚ-

əɌɗɨəɚɏɚ ɚɍɗɟɣɑəɔɫ. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɔɓɎɑɝɞəɚ, ɣɞɚ ɘɑɐɔɢɔəɝɖɚɑ 

ɚɍɗɟɣɑəɔɑ ɐɑɕɝɞɎɟɑɞ əɌ ɚɜɏɌəɔɓɘ ɍɚɗɨəɚɏɚ, (ɓɌ-

ɣɌɝɞɟɪ, ɗɚɖɌɗɨəɚ əɌ ɔɝɝɗɑɐɟɑɘɧɕ ɚɜɏɌə ɔɗɔ 

ɌəɌɞɚɘɔɣɑɝɖɟɪ ɚɍɗɌɝɞɨ). ȰɌəəɌɫ ɚɝɚɍɑəəɚɝɞɨ 

ɔɝɝɗɑɐɟɑɘɚɏɚ ɠɌɖɞɚɜɌ ɛɜɑɐɛɚɗɌɏɌɑɞ, ɣɞɚ ɩɠ-

ɠɑɖɞ ɚɞ ɎɚɓɐɑɕɝɞɎɔɫ ɘɚɒɑɞ ɍɧɞɨ ɍɚɗɑɑ ɝɔɗɨəɚ 

ɎɧɜɌɒɑə ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɩɠɠɑɖɞɚɘ ɚɞ Ɏɚɓɐɑɕ-

ɝɞɎɔɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɏɌɘɘɌ-ɔɓɗɟɣɑəɔɫ, 

ɐɑɕɝɞɎɟɪɥɑɏɚ, ɖɌɖ ɛɜɌɎɔɗɚ, əɌ ɚɜɏɌəɔɓɘ ɓɐɚ-

ɜɚɎɚɏɚ ɣɑɗɚɎɑɖɌ. 

ȾɌɖ ɒɑ ɚɝɚɍɑəəɚɝɞɨɪ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫ-

ɑɞɝɫ ɜɌɓɗɔɣɔɑ Ɏ ɘɚɥəɚɝɞɔ ɐɚɓɧ Ɏəɑɤəɑɏɚ ɏɌɘ-

ɘɌ- ɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ. ȺɐəɌɖɚ ɔɝ-

ɛɚɗɨɓɟɑɘɧɑ ɐɌəəɧɑ ɐɚɓɔɘɑɞɜɔɔ, ɛɜɑɐɝɞɌɎɗɑə-

əɧɑ Ɏ Ɏɔɐɑ ɏɚɐɚɎɧɡ əɌɖɚɛɗɑəəɧɡ ɛɚɏɗɚɥɬəəɧɡ 

ɐɚɓ, əɑ ɛɚɓɎɚɗɫɪɞ ɝɐɑɗɌɞɨ ɎɧɎɚɐɧ ɚ ɞɚɘ, 

ȾɌɍɗɔɢɌ ʈ4.     ȽɜɌɎəɑəɔɑ ɚɢɑəɚɖ ȴȺȼ əɌ ɑɐɔəɔɢɟ ɐɚɓɧ Ɏəɑɤəɑɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɔ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ (95% Ȱȴ). 

ʃʦʢʘʣʠʟʘʮʠʷ ʀʆʈ/ɻʨ(ɔ) ʀʆʈ/ɻʨ(flu) ʀʆʈ/ɻʨ(med) 

ʃʸʛʢʦʝ 0,26 (0,0
ï0,49) 5,4 (0,91ï10,9) 5,2 (1,6ï9,7) 

ʉʦʣʠʜʥʳʝ ʨʘʢʠ 0,21 (0,12ï0,31) 10,2(7,4ï13,4) 9,4(6,9ï12,1) 
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əɌɝɖɚɗɨɖɚ ɜɌɎəɚɘɑɜəɧɘ ɍɧɗɚ ɎɚɓɐɑɕɝɞɎɔɑ ɛɜɚ-

ɔɓɎɚɐɝɞɎɑəəɚɏɚ ɚɍɗɟɣɑəɔɫ. ȺɞɝɟɞɝɞɎɔɑ ɐɌəəɧɡ 

ɛɚ ɐɚɓɔɘɑɞɜɔɔ ɜɌɐɚəɌ, ɖɌɖ ɖɌəɢɑɜɚɏɑəəɚɏɚ 

ɠɌɖɞɚɜɌ ɐɗɫ ɜɌɖɌ ɗɬɏɖɚɏɚ, ɞɌɖ ɒɑ ɘɚɒɑɞ Ɏəɚ-

ɝɔɞɨ ɚɤɔɍɖɟ Ɏ ɚɢɑəɖɟ ɜɔɝɖɌ.  

ȺɐəɌɖɚ, ɚɝəɚɎəɧɘ ɠɌɖɞɚɜɚɘ, Ɏɗɔɫɪɥɔɘ 

əɌ ɚɢɑəɖɟ ɜɔɝɖɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ 

ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɫɎɗɫɑɞɝɫ ɛɚɗəɚɞɌ ɝɚ-

ɍɜɌəəɧɡ ɐɌəəɧɡ. Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɔɘɑɪɞɝɫ ɝɗɟɣɌɔ, ɖɚɏɐɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɜɚɕɐɑə-

əɧɡ Ɏ ɞɑɣɑəɔɑ ɒɔɓəɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɛɜɚɢɑ-

ɐɟɜɌɡ Ɏ ɔɘɑɪɥɔɡɝɫ ɛɑɜɎɔɣəɧɡ ɔɝɞɚɣəɔɖɌɡ əɑ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ. ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɗɑɐɝɞɎɔɑɘ 

ɞɚɏɚ, ɣɞɚ ɘɑɐɔɢɔəɝɖɚɑ ɚɍɗɟɣɑəɔɑ ɗɔɍɚ ɚɞɝɟɞ-

ɝɞɎɚɎɌɗɚ, ɗɔɍɚ ɛɚ ɖɌɖɔɘ-ɞɚ ɛɜɔɣɔəɌɘ əɑ ɍɧɗɚ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ Ɏ ɛɑɜɎɔɣəɚɘ ɔɝɞɚɣəɔɖɑ (ɘɑɐɔ-

ɢɔəɝɖɚɕ ɖəɔɒɖɑ) ɔ əɑ ɘɚɏɗɚ ɍɧɞɨ ɛɑɜɑəɑɝɑəɚ Ɏ 

ɩɗɑɖɞɜɚəəɟɪ ɍɌɓɟ ɐɌəəɧɡ. ȹɑ ɔɝɖɗɪɣɌɑɞɝɫ Ɏɑ-

ɜɚɫɞəɚɝɞɨ əɑɛɚɗəɚɏɚ ɝɍɚɜɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɜɑəɞ-

ɏɑəɚɎɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɫɡ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ 

ɛɌɢɔɑəɞ ɔɘɑɗ əɑɝɖɚɗɨɖɚ ɘɑɐɔɢɔəɝɖɔɡ ɖəɔɒɑɖ, 

ɔ ɛɚɎɞɚɜəɧɑ ɓɌɛɜɚɝɧ ɛɚ ɔɡ ɛɚɔɝɖɟ əɑ ɐɌɗɔ ɜɑ-

ɓɟɗɨɞɌɞɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɚɍɗɟɣɑəɔɫ ɐɗɫ ɞɌɖɔɡ ɗɔɢ ɘɚɏɗɌ ɍɧɞɨ ɓɌəɔɒɑəɌ, 

ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɛɚɗɟɣɑəɌ ɓɌɎɧɤɑəəɌɫ ɚɢɑəɖɌ 

ȴȺȼ/ȯɜ əɌɖɚɛɗɑəəɚɕ ɐɚɓɧ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟ-

ɣɑəɔɫ. Ȼɜɔɘɑəɑəɔɑ ɖɚɝɎɑəəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ 

ɎɖɗɌɐɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɚɝəɚɎɌəɔɔ 

ɛɜɑɐɛɚɗɚɒɑəɔɫ ɚ ɜɌɎəɧɡ ɖɚɩɠɠɔɢɔɑəɞɌɡ ɖɌɣɑ-

ɝɞɎɌ ɐɑɕɝɞɎɔɫ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ Ɏəɑɤəɑɏɚ ɔ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɕ ɛɚɓɎɚɗɫɪɞ ɔɓɍɑɒɌɞɨ 

ɚɛɔɝɌəəɚɕ ɚɤɔɍɖɔ. 

ȳɌɖɗɪɣɑəɔɑ.  

ȰɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɜɌɍɚɞəɔɖɚɎ 

ɛɜɑɐɛɜɔɫɞɔɫ ɓɌ ɔɝɝɗɑɐɟɑɘɧɕ ɛɑɜɔɚɐ ɝ 1948 ɛɚ 

2000 ɏɚɐ ɠɚɜɘɔɜɚɎɌɗɌɝɨ Ɏ ɚɝəɚɎəɚɘ ɓɌ ɝɣɬɞ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɜɏɌəɚɘ, ɛɚɗɟ-

ɣɔɎɤɔɘ əɌɔɍɚɗɨɤɟɪ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ ɛɜɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɫɡ ɜɌɍɚɞəɔɖɚɎ 

ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ, ɫɎɗɫɗɚɝɨ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ɗɬɏɖɚɑ. 

ȰɚɓɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɗɬɏɖɚɑ ɟ 

ɜɌɍɚɞəɔɖɚɎ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ ɝɟɥɑɝɞɎɑəəɚ 

əɔɒɑ ɐɚɓɧ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɏɌɘɘɌ-

ɚɍɗɟɣɑəɔɫ. Ⱥɞəɚɤɑəɔɑ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə əɌɖɚɛ-

ɗɑəəɧɡ ɐɚɓ Ɏəɑɤəɑɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɔ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɗɬɏɖɚɑ ɐɗɫ Ɏɝɑɡ ɞɔɛɚɎ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɢɑɐɟɜ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ 

ɝɚɝɞɌɎɗɫɑɞ 11,6. 

ȼɌɓɗɔɣɔɑ Ɏ ɚɢɑəɖɌɡ ȴȺȼ/ȯɜ ɘɑɐɔɢɔəɝɖɚɏɚ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔ Ɏəɑɤəɑɏɚ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚ-

ɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɑ Ɏ ɍɚɗɨɤɑɕ 

ɝɞɑɛɑəɔ ɚɍɟɝɗɚɎɗɑəɧ əɑɐɚɚɢɑəɖɚɕ ɐɚɓ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ ɛɚ ɛɜɔɣɔəɑ əɑ ɛɚɗəɚɝɞɨɪ 

ɝɚɍɜɌəəɧɡ ɐɌəəɧɡ ɛɚ ɘɑɐɔɢɔəɝɖɚɘɟ ɚɍɗɟɣɑəɔɪ 

Ɏ ɖɚɏɚɜɞɑ, Ɍ əɑ ɎɝɗɑɐɝɞɎɔɑ ɐɑɕɝɞɎɔɫ ɚɍɜɌɞəɚɕ 

ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ ɝɎɫɓɔ, ɡɚɞɫ əɑɗɨɓɫ ɛɚɗ-

əɚɝɞɨɪ ɚɞɜɔɢɌɞɨ ɑɬ Ɏɗɔɫəɔɑ. 

Ȼɜɔ ɟɝɗɚɎɔɔ ɚɐɔəɌɖɚɎɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɖɌɣɑɝɞɎɌ Ɏəɑɤəɑɏɚ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɏɚ ɔ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, Ɏɚɓɐɑɕ-

ɝɞɎɔɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɍɗɟɣɑəɔɫ Ɏ ɝɜɑɐəɑɕ ɐɚɓɑ 

ɐɚ 5 ɝȯɜ, əɌɖɚɛɗɑəəɚɕ Ɏ ɞɑɣɑəɔɑ ɒɔɓəɔ, ɛɚɎɧ-

ɤɌɑɞ ɜɔɝɖ ɝɘɑɜɞɔ ɚɞ ȳȹȺ ɗɬɏɖɚɏɚ ɟ ɜɌɍɚɞəɔɖɚɎ 

ɔɝɝɗɑɐɟɑɘɚɕ ɖɚɏɚɜɞɧ əɌ 1%.  

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȹȱȶȺȾȺȼɇɁ ȳȬȭȺȷȱȮȬȹȴȵ ȲȱȷɃȹȺȯȺ Ȼȿȳɇȼɋ ȴ 

ȮȹȱȻȱɃȱȹȺɃȹɇɁ ȲȱȷɃȹɇɁ ȻȼȺȾȺȶȺȮ 
 

ȹɔɣɔɛɚɜ ȱ.Ȭ., ȽɑɜɚɎɌ ȹ.Ƚ. 

 
ɐɌəəɚɘ əɌɟɣəɚɘ ɚɍɓɚɜɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɚɢɑəɖɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚ-

ɗɑɎɌəɔɫɘɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ Ɏəɑɛɑɣɑəɚɣəɧɡ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ. Ⱥɍɝɟɒɐɑəɧ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɚɝɗɚɒəɑəɔɫ, ɎɧɓɎɌəəɧɑ ɒɑɗɣəɧɘɔ ɖɌɘəɫɘɔ. ȺɛɔɝɌəɧ 

ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɘɟɗɨɞɔɝ-

ɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɩəɐɚɝɖɚɛɔ-

ɣɑɝɖɚɕ ɜɑɞɜɚɏɜɌɐəɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɔ. ȻɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɚ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɞɚɣəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɛɚ ɐɌəəɧɘ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɔ ɓɌɜɟɍɑɒəɚɕ ɗɔɞɑɜɌɞɟɜɧ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɒɑɗɣəɚɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ, ɡɚɗɑɢɔɝɞɔɞ, ɡɚɗɑɐɚɡɚɗɔɞɔɌɓ, ɡɚɗɌə-

ɏɔɞ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɜɑɞɜɚɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚ-

ɏɜɌɠɔɫ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ. 
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RADIOLOGY OF GALLBLADDER AND EXTRAHEPATIC BILE DUCTS DISEASES  

 

Nichipor E.A., Serova N.S.  
 

his scientific review represents the analys is of diagnostic possibilities of different 

radiological methods in patients with gallbladder and extrahepatic bile ducts  di s-

eases. The most common complications of gallstones are discussed. The a dvantages 

and disadvantages of ultrasound, radiography, mult islice computed tomography, magnetic 

resonance imaging, endoscopic retrograde cholangiopancreatography are described. The i n-

formation of sensitivity, specificity and accuracy of different diagnostic methods is presen ted 

according to the data of domestic an d international literature.    
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ɌɍɚɗɑɎɌəɔɫ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ ɫɎɗɫɪɞɝɫ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɛɌɞɚɗɚɏɔɕ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. Ȯ ɣɌɝɞəɚɝɞɔ, ɒɑɗɣəɧɑ ɖɌɘəɔ 

ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɗɪɍɚɏɚ ɎɚɓɜɌɝɞɌ 

ɔ ɛɚɗɌ, ɖɌɖ ɛɜɔ əɌɗɔɣɔɔ ɫɎəɧɡ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɍɚɗɑɓəɔ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɖɗɔ-

əɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɔ ɚɝɗɚɒəɑəɔɕ, ɞɌɖ ɔ ɍɑɓ 

əɔɡ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɔɝɡɚɐ ɍɚɗɑɓəɔ ɛɜɔ ɛɚ-

ɐɚɓɜɑəɔɔ əɌ ɖɌɘəɔ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ ɚɒɔɐɌ-

ɑɞɝɫ, ɖɌɖ ɛɜɌɎɔɗɚ, ɍɗɌɏɚɛɜɔɫɞəɧɕ, əɑɗɨɓɫ əɑɐɚ-

ɚɢɑəɔɎɌɞɨ ɓəɌɣɔɘɚɝɞɨ ɛɜɌɎɔɗɨəɚɕ ɐɔɠɠɑɜɑə-

ɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɚɍəɌ-

ɜɟɒɑəɔɫ ɚɝɗɚɒəɑəɔɕ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɚ-

ɝɞɟɛəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ əɌɎɧɖɚɎ ɛɑɜ-

ɝɚəɌɗɌ Ɏ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɫɡ ɝɖɗɌɐɧɎɌ-

ɪɞɝɫ ɜɌɓəɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɍɗɏɚɜɔɞɘɧ. Ȯ 

ɐɌəəɚɘ ɚɍɓɚɜɑ ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɩɠɠɑɖɞɔɎəɚ-

ɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɐɗɫ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɛɜɔ əɌɗɔɣɔɔ ɒɑɗɣəɧɡ ɖɌɘəɑɕ, ɛɚ 

ɐɌəəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔəɚɝɞɜɌəəɚɕ ɗɔɞɑɜɌ-

ɞɟɜɧ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ) 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɗɚɞəɧɡ ɝɞɜɟɖ-

ɞɟɜ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, Ɍ ɞɌɖɒɑ ɐɗɫ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɍɜɪɤəɚɕ ɝɞɑəɖɔ, ɚɛɜɑɐɑɗɑəəɧɡ ɎɔɐɚɎ ɖɔ-

ɤɑɣəɧɡ ɌəɚɘɌɗɔɕ, ɘɫɏɖɔɡ ɞɖɌəɑɕ [1, 2]. 

ȸɑɞɚɐ ɚɍɗɌɐɌɑɞ ɘəɚɒɑɝɞɎɚɘ ɛɜɑɔɘɟ-

ɥɑɝɞɎ, ɝɜɑɐɔ ɖɚɞɚɜɧɡ ɚɞəɚɝɔɞɑɗɨəɚ əɑɍɚɗɨɤɌɫ 

ɐɗɔɞɑɗɨəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ, əɑɔəɎɌɓɔɎəɚɝɞɨ, 

ɚɞɝɟɞɝɞɎɔɑ ɛɚɍɚɣəɧɡ ɩɠɠɑɖɞɚɎ ɔ ɔɓɗɟɣɑəɔɫ. 

ȻɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ 

ɜɌɝɤɔɜɫɑɞ ɑɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ, Ɍ 

ɞɑɝəɧɕ ɖɚəɞɌɖɞ ɛɌɢɔɑəɞɌ ɝ ɎɜɌɣɚɘ ɛɚɓɎɚɗɫɑɞ 

ɓɌɐɌɞɨ ɛɌɢɔɑəɞɟ ɐɚɛɚɗəɔɞɑɗɨəɧɑ Ɏɚɛɜɚɝɧ ɐɗɫ 

ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ. Ȯ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɞɜɌəɝ-

ɛɚɜɞɔɜɚɎɖɌ ɛɌɢɔɑəɞɌ əɑɎɚɓɘɚɒəɌ, ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɛɑɜɑəɚɝəɧɑ ȿȳ ɝɖɌəəɑɜɧ [1, 2, 3]. 

ȭɑɝɛɚɖɚɕəɚɑ ɛɚɎɑɐɑəɔɑ ɛɌɢɔɑəɞɌ əɑ ɛɜɔɎɚɐɔɞ 

ɖ ɎɚɓəɔɖəɚɎɑəɔɪ ɌɜɞɑɠɌɖɞɚɎ ɐɎɔɒɑəɔɫ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɛɜɔɣɔə, ɛɚ ɖɚɞɚɜɚɕ ȿȳȴ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ ɐɑɞɑɕ ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ ɏɑɛɌɞɚɍɔɗɔɌɜəɟɪ ɛɌɞɚɗɚɏɔɪ [3]. Ƚ 

ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ ɣɌɥɑ, ɣɑɘ 

ɛɜɔ ɛɜɔɘɑəɑəɔɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ, ɚɏɜɌəɔɣɑəɧ 

ɚɝɚɍɑəəɚɝɞɫɘɔ ɞɑɗɚɝɗɚɒɑəɔɫ ɛɌɢɔɑəɞɌ, ɝɜɑɐɔ 

ɖɚɞɚɜɧɡ ɔɓɍɧɞɚɣəɧɕ Ɏɑɝ ɞɑɗɌ ð ɝɌɘɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɑ ɛɜɑɛɫɞɝɞɎɔɑ. Ȼɗɚɞəɧɑ ɞɖɌəɔ ɞɌɖɒɑ 

ɓɌɞɜɟɐəɫɪɞ ɎɔɓɟɌɗɔɓɌɢɔɪ ɍɗɔɓɗɑɒɌɥɔɡ ɝɞɜɟɖ-

ɞɟɜ. ȺɛɑɜɌɞɚɜɚɓɌɎɔɝɔɘɧɕ ɡɌɜɌɖɞɑɜ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɝɚɎɚɖɟɛəɚɝɞɔ ɝ ɚɞɝɟɞ-

ɝɞɎɔɑɘ ɑɐɔəɚɚɍɜɌɓəɧɡ ɖɜɔɞɑɜɔɑɎ ɚɢɑəɖɔ ɑɏɚ 

ɜɑɓɟɗɨɞɌɞɚɎ ɔəɚɏɐɌ ɛɜɔɎɚɐɔɞ ɖ ɜɌɝɡɚɒɐɑəɔɫɘ Ɏ 

ɞɜɌɖɞɚɎɖɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ [1, 4].  

ɂɎɑɞɚɎɚɑ ɐɚɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ 

(ɂȰȶ) ð ɤɔɜɚɖɚɐɚɝɞɟɛəɌɫ əɑɔəɎɌɓɔɎəɌɫ  ɘɑɞɚ-

ɐɔɖɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɜɚɎɑəɚɝəɧɡ ɝɚɝɟɐɚɎ, ɖɜɚ-

ɎɚɞɚɖɌ ɔ ɎɌɝɖɟɗɫɜɔɓɌɢɔɔ ɞɖɌəɑɕ, ɖɚɞɚɜɌɫ ɛɚɓ-

Ɏɚɗɫɑɞ ɍɑɓ ɛɜɔɘɑəɑəɔɫ ɖɚəɞɜɌɝɞɌ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɌɞɨ ɝɚɝɟɐɔɝɞɧɑ ɔ əɑɝɚɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟɜɧ, 

ɚɢɑəɔɎɌɞɨ ɝɚɝɞɚɫəɔɑ ɛɜɚɝɎɑɞɌ ɖɜɚɎɑəɚɝəɧɡ ɝɚ-

ɝɟɐɚɎ ɔ əɌɛɜɌɎɗɑəɔɑ ɞɚɖɌ ɖɜɚɎɔ Ɏ əɔɡ, ɔɓɘɑ-

ɜɫɞɨ ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ ɔ ɤɔɜɔəɟ ɛɜɚɝɎɑɞɌ ɝɚɝɟ-

ɐɚɎ. Ȼɜɔ ɚɍəɌɜɟɒɑəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ, ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɩɠɠɑɖ-

ɞɔɎəɚ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ɡɌɜɌɖɞɑɜɌ ɜɚɝɞɌ ɚɛɟɡɚ-

ɗɔ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɎɚɓəɔɖɌɪɞ ɞɑ ɒɑ ɝɗɚɒəɚɝɞɔ, 

ɣɞɚ ɔ ɛɜɔ ɚɍɧɣəɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɔ. ȹɌɛɜɔɘɑɜ, əɑɝɛɚɝɚɍəɚɝɞɨ ɛɌɢɔɑəɞɌ ɝɚɡɜɌ-

əɫɞɨ əɑɛɚɐɎɔɒəɚɝɞɨ ɔɗɔ ɓɌɐɑɜɒɌɞɨ ɐɧɡɌəɔɑ 

ɘɚɏɟɞ ɝəɔɓɔɞɨ ɖɌɣɑɝɞɎɚ ɔɝɝɗɑɐɚɎɌəɔɫ [1]. 

ȶɚəɞɜɌɝɞɔɜɚɎɌəɔɑ Ɏɚ Ɏɜɑɘɫ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɘɑəɫɑɞɝɫ ɐɗɫ ɟɗɟɣɤɑ-

əɔɫ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɫ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɝɞɜɟɖɞɟɜ, ɛɑɜɠɟɓɔɔ ɚɜɏɌəɚɎ, ɞɚɖɌ ɖɜɚɎɔ Ɏ ɝɚɝɟ-

ɐɌɡ, ɚɢɑəɖɔ ɏɑɘɚɐɔəɌɘɔɖɔ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ 

ɔ ɐɗɫ ɛɚɎɧɤɑəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɢɑɗɚɘ. Ⱥəɚ əɑ ɚɝɟɥɑ-

ɝɞɎɔɘɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɝɞɌɍɔɗɨəɚɕ ɓɌɝɞɚɕəɚɕ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, ɞɫɒɑɗɚɕ ɒɑɗɟ-

ɐɚɣɖɚɎɚɕ Ɍɜɔɞɘɔɑɕ, ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɨɪ. ȶɜɚɘɑ ɞɚɏɚ, ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɎɫɓɌəɚ 

ɝ ɜɔɝɖɚɘ ɎɚɓəɔɖəɚɎɑəɔɫ Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɜɑɌɖ-

ɢɔɕ ɔ ɚɏɜɌəɔɣɑəɚ Ɏɚ Ɏɜɑɘɑəɔ ɔɓ-ɓɌ ɍɧɝɞɜɚɏɚ 

ɛɚɏɗɚɥɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ [1].   

ȬɍɐɚɘɔəɌɗɨəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ð ɘɑ-

ɞɚɐ, ɛɜɔɎɗɑɖɌɞɑɗɨəɧɕ ɝɎɚɑɕ ɐɚɝɞɟɛəɚɝɞɨɪ, 

əɔɓɖɚɕ ɝɞɚɔɘɚɝɞɨɪ ɔ ɗɑɏɖɚɝɞɨɪ Ɏ Ɏɧɛɚɗəɑəɔɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɑɏɚ ɛɜɔɘɑəɑəɔɑ 

ɚɏɜɌəɔɣɑəɚ əɑɚɍɡɚɐɔɘɚɝɞɨɪ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ 

ɐɚɓɟ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ əɌ ɛɌɢɔɑəɞɌ, Ɍ 

ɞɌɖɒɑ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨɪ [1]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) Ɏɧ-

ɏɚɐəɚ ɚɞɗɔɣɌɑɞɝɫ Ɏɧɝɚɖɚɕ ɝɖɚɜɚɝɞɨɪ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ.  ȽɚɎɜɑɘɑəəɌɫ ɌɛɛɌɜɌɞɟɜɌ ɛɚɓɎɚɗɫɑɞ ɛɚ-

ɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɔ 

ɝəɔɒɌɞɨ ɖɚɗɔɣɑɝɞɎɚ ɌɜɞɑɠɌɖɞɚɎ. Ȯɚɓɘɚɒəɚɝɞɨ 

ɜɑɞɜɚɝɛɑɖɞɔɎəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɕ 

ɓəɌɣɔɞɑɗɨəɚ ɚɍɗɑɏɣɌɑɞ ɚɢɑəɖɟ ɛɚɗɟɣɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ [1].  ȯɗɌɎəɧɕ əɑɐɚɝɞɌ-

ɞɚɖ ð ɛɜɔɝɟɞɝɞɎɔɑ ɔɚəɔɓɔɜɟɪɥɑɏɚ ɔɓɗɟɣɑəɔɫ. 

ȳɌ ɝɣɑɞ ɤɔɜɚɖɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔ ɣɌɝɞɚɏɚ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɑɞɚɐɌ ɛɌɢɔɑəɞɧ ɔəɚɏɐɌ ɛɚɐ-

ɎɑɜɏɌɪɞɝɫ ɚɍɗɟɣɑəɔɪ ɍɚɗɨɤɑ, ɣɑɘ ɩɞɚ əɑɚɍɡɚ-

ɐɔɘɚ. ȮɌɒəɚ ɛɜɔɍɑɏɌɞɨ ɖ ȶȾ ɞɚɗɨɖɚ Ɏ ɞɑɡ ɝɗɟɣɌ-

ɫɡ, ɖɚɏɐɌ ɩɞɚ ɐɑɕɝɞɎɔɞɑɗɨəɚ ɚɛɜɌɎɐɌəəɚ, Ɍ ɞɌɖ-

ɒɑ ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɞɑɡəɔɖɟ ɑɏɚ ɛɜɚɎɑɐɑəɔɫ ɐɗɫ 

ɘɌɖɝɔɘɌɗɨəɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔ əɌɔɘɑəɨ-

ɤɑɘ ɚɍɗɟɣɑəɔɔ [1, 3].  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ), ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɍɧɎɌɑɞ ɛɑɜɎɧɘ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌəɔɕ ɒɑɗɣəɧɡ 

ɛɜɚɞɚɖɚɎ, əɚ ɛɜɔɘɑəɫɑɞɝɫ ɍɚɗɨɤɑ ɐɗɫ ɚɢɑəɖɔ 

ɚɝɗɚɒəɑəɔɕ ɔɗɔ Ɏ ɖɌɣɑɝɞɎɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɝɞɑɞ ɛɚɛɟ-

ɗɫɜəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ȸȼȾ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ 

ɓ 
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ɝɞɌɐɔɔ   ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ   ɚɍɜɌɓɚɎɌəɔɕ  Ɏ  ɝɔɗɟ  

Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɔ Ɏɧɝɚɖɚɏɚ 

ɖɚəɞɜɌɝɞɌ ɘɑɒɐɟ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɞɖɌəɑɕ 

[1, 3, 5]. ȸȼȾ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɛɜɔ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ ɐɑɞɑɕ ɔ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə. Ȯ ɞɚ 

ɒɑ Ɏɜɑɘɫ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ȶȾ, ɚəɌ ɔɘɑɑɞ ɘəɚɏɚɣɔɝ-

ɗɑəəɧɑ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ, ɖɚɞɚɜɧɑ ɛɚɐɜɌɓɐɑ-

ɗɫɪɞɝɫ əɌ Ɍɍɝɚɗɪɞəɧɑ (əɌɗɔɣɔɑ ɟ ɛɌɢɔɑəɞɌ ɔɝ-

ɖɟɝɝɞɎɑəəɧɡ Ɏɚɐɔɞɑɗɑɕ ɜɔɞɘɌ, ɝɚɐɑɜɒɌɥɔɡ ɘɑ-

ɞɌɗɗ ɝɑɜɐɑɣəɧɡ ɖɗɌɛɌəɚɎ, ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɟɗɔɞ-

ɖɚɎɧɡ, ɏɗɌɓəɔɣəɧɡ ɔ ɐɜɟɏɔɡ ɔɘɛɗɌəɞɌɞɚɎ, ɘɑ-

ɞɌɗɗɔɣɑɝɖɔɡ ɖɗɔɛɝ ɔ ɐɜ.) ɔ ɚɞəɚɝɔɞɑɗɨəɧɑ (ɚɜ-

ɞɚɛɑɐɔɣɑɝɖɔɑ ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɟɝɞɜɚɕɝɞɎɌ, ɘɑɞɌɗ-

ɗɔɣɑɝɖɔɑ ɠɜɌɏɘɑəɞɧ/ɚɍɗɚɘɖɔ Ɏ ɚɜɏɌəɌɡ, əɑɟɐɌ-

ɗɫɑɘɧɕ ɛɔɜɝɔəɏ ɔ ɐɜ.) [3, 5]. Ȱɗɫ ɛɚɎɧɤɑəɔɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɔ ɚɢɑəɖɑ 

ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ ɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɞɖɌəɑɕ ɘɚɒəɚ ɐɚɛɚɗəɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, əɚ ɎɌɒəɚ ɛɚɘəɔɞɨ, ɣɞɚ 

ɛɜɔɘɑəɑəɔɑ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ ɝɚɛɜɫɒɑəɚ ɝ 

ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɞɫɒɑɗɧɡ ɚɝɗɚɒəɑəɔɕ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ Ɏ ɠɚɜɘɑ Ɍɗɗɑɜɏɔɣɑɝɖɔɡ ɜɑɌɖ-

ɢɔɕ ɔ ɛɚɜɌɒɑəɔɫ ɛɚɣɑɖ [1]. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɫ (ȸȼɁȻȯ) 

ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɨɪ 

ɔ ɝɛɚɝɚɍɝɞɎɟɑɞ ɍɧɝɞɜɚɘɟ ɟɝɞɌəɚɎɗɑəɔɪ ɛɜɔɣɔ-

əɧ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɩɞɚɞ ɘɑɞɚɐ ɝɘɑɝɞɔɗ ɩəɐɚɝɖɚ-

ɛɔɣɑɝɖɟɪ ɜɑɞɜɚɏɜɌɐəɟɪ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚ-

ɏɜɌɠɔɪ Ɏ ɚɍɗɌɝɞɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɞɑɜɌɛɑɎɞɔ-

ɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [6]. 

Ⱥɝɚɍɚɑ ɘɑɝɞɚ ɝɜɑɐɔ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɓɌəɔɘɌɑɞ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɌɫ ɜɑɞɜɚɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌ-

ɠɔɫ (ɉȼɁȻȯ). ȳɌ ɛɚɝɗɑɐəɔɑ 40 ɗɑɞ ɚəɌ ɛɑɜɑɤɗɌ 

ɔɓ ɜɌɓɜɫɐɌ ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏ 

ɏɜɟɛɛɟ Ɏ ɚɝəɚɎəɚɘ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ. 

ɉȼɁȻȯ ɛɜɚɎɚɐɔɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɖɌɖ ɐɚɍɜɚɖɌɣɑ-

ɝɞɎɑəəɧɡ, ɞɌɖ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ  ɚɍɜɌɓɚɎɌəɔɕ, 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɔɓɎɑɝɞɔ ɍɔɚɛɝɔɪ ɞɖɌəɑɕ ɔ Ɏ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɚɍɑɝɛɑɣɔɎɌɑɞ ɒɑɗɣəɧɕ ɐɜɑəɌɒ [7, 8, 9]. 

ɉɞɚ ɔəɎɌɓɔɎəɌɫ ɛɜɚɢɑɐɟɜɌ, ɛɚɩɞɚɘɟ ɖɌɖ Ɏ ɝɚɣɑ-

ɞɌəɔɔ ɝ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɚɘ, ɞɌɖ 

ɔ ɍɑɓ əɑɏɚ, ɚəɌ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɚɝɗɚɒəɑəɔɫ ɜɌɓ-

ɗɔɣəɚɕ ɞɫɒɑɝɞɔ ɝ ɣɌɝɞɚɞɚɕ 5-10%, ɎɖɗɪɣɌɫ 

ɖɜɚɎɚɞɑɣɑəɔɑ, ɛɑɜɠɚɜɌɢɔɪ, ɛɌəɖɜɑɌɞɔɞ, ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɚɝɗɚɒəɑəɔɫ ɔ ɐɜ. ȭɑɓɚɛɌɝ-

əɚɝɞɨ ɛɜɚɢɑɐɟɜɧ ɔ ɖɌɣɑɝɞɎɚ ɐɔɌɏəɚɝɞɔɖɔ Ɏɚ 

ɘəɚɏɚɘ ɓɌɎɔɝɫɞ ɚɞ əɌɎɧɖɚɎ ɎɜɌɣɌ, ɛɜɚɎɚɐɫɥɑɏɚ 

ɘɌəɔɛɟɗɫɢɔɔ [8, 9, 10]. 

ȲɑɗɣəɚɖɌɘɑəəɌɫ ɍɚɗɑɓəɨ (ɡɚɗɑɢɔɝɞɚ-

ɗɔɞɔɌɓ). ɁɚɗɑɢɔɝɞɚɗɔɞɔɌɓ ð əɌɗɔɣɔɑ ɖɌɘəɑɕ 

(ɡɚɗɑɝɞɑɜɚɗɚɎɧɡ, ɜɑɒɑ ɛɔɏɘɑəɞəɧɡ ɔɗɔ ɝɘɑ-

ɤɌəəɧɡ) Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ. Ȯ 80% ɝɗɟɣɌɑɎ ɓɌ-

ɍɚɗɑɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ ɍɑɝɝɔɘɛɞɚɘəɚ ɔ əɑɓɌɘɑɞəɚ 

ɐɗɫ ɛɌɢɔɑəɞɌ ɐɚ ɞɑɡ ɛɚɜ, ɛɚɖɌ əɑ ɝɗɟɣɔɞɝɫ ɚɍ-

ɝɞɜɟɖɢɔɫ ɛɟɓɧɜəɚɏɚ ɛɜɚɞɚɖɌ ɖɌɘəɑɘ [11]. Ȼɜɔ 

ɩɞɚɘ ɎɚɓəɔɖɌɑɞ ɖɚɗɔɖɌ ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɜɔɝɞɟɛɧ 

ɝɔɗɨəɚɕ ɍɚɗɔ Ɏ ɩɛɔɏɌɝɞɜɔɔ ɔ ɞɚɤəɚɞɟ. ȱɝɗɔ 

ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɛɜɚɡɚɐɔɘɚɝɞɔ ɛɜɚɞɚɖɌ əɑ ɛɜɚ-

ɔɝɡɚɐɔɞ, ɘɚɒɑɞ ɛɜɔɝɚɑɐɔəɔɞɨɝɫ ɎɚɝɛɌɗɑəɔɑ 

ȾɌɍɗɔɢɌ ʈ1.     ɀɌɖɞɚɜɧ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ. 

ʅʝʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʄʦʜʠʬʠʮʠʨʫʝʤʳʝ 

ʉʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ  

ɻʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ 

ʈʘʩʘ 

ɾʝʥʩʢʠʡ ʧʦʣ 

ɺʦʟʨʘʩʪ ʩʪʘʨʰʝ 40 ʣʝʪ  

ʀʟʙʳʪʦʯʥʳʡ ʚʝʩ/ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥ-

ʜʨʦʤ/ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ/ʜʠʩʣʠʧʠʜʝʤʠʷ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ï ʦʢʪʨʝʦʪʠʜ, ʮʝ-

ʬʪʨʠʘʢʩʦʥ, ʪʠʘʟʠʜʥʳʝ ʜʠʫʨʝʪʠʢʠ, ʩʪʘʪʠʥʳ, 

ʵʩʪʨʦʛʝʥʳ ʠ ʜʨ. 

ʉʥʠʞʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ɹʳʩʪʨʘʷ ʧʦʪʝʨʷ ʚʝʩʘ 

ʇʘʨʝʥʪʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ 

ɺʳʩʦʢʦʢʘʣʦʨʠʡʥʘʷ ʜʠʝʪʘ 

ʆʩʥʦʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ï ʮʠʨʨʦʟ ʧʝʯʝʥʠ, ʙʦ-

ʣʝʟʥʴ ʂʨʦʥʘ ʠ ʜʨ. 
 

   
 

 

ȼɔɝ. 1. 

ȼɔɝ. 1.   ȿȳȴ.  

ȶɌɘɑəɨ ɝ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɞɑəɨɪ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ.  

ȴɝɞɚɣəɔɖ: Chow dhury  A.H. , Lobo D.N . Gal l-

stones. Surgery . 2011; 29  (12): 610 -617.   
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ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ. Ȳɑɗɣəɧɑ ɖɌɘəɔ ɘɚɏɟɞ ɝɛɚ-

ɝɚɍɝɞɎɚɎɌɞɨ ɜɌɓɎɔɞɔɪ ɡɜɚəɔɣɑɝɖɚɏɚ ɗɔɍɚ ɚɝɞɜɚ- 

ɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ [12]. 

ȹɌ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɍəɌɜɟɒɔ-

ɎɌɪɞɝɫ ɞɚɗɨɖɚ 10-15% ɒɑɗɣəɧɡ ɖɌɘəɑɕ [16]. 

ȸɑɞɚɐ ɎɧɍɚɜɌ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɢɔɝɞɚɗɔɞɔ-

ɌɓɌ ð ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɜɔɝ. 1). 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɛɜɔ 

ɚɍəɌɜɟɒɑəɔɔ ɩɡɚɏɑəəɧɡ ɖɌɘəɑɕ Ɏ ɒɑɗɣəɚɘ ɛɟ-

ɓɧɜɑ ɐɚɝɞɔɏɌɑɞ ɍɚɗɑɑ 90-95%, ɐɚ 96-98% Ɏ ɝɗɟ-

ɣɌɫɡ ɝ ɖɌɘəɫɘɔ ɍɚɗɨɤɑ 2-5 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ [11, 

15, 17, 18, 19 ]. Ȱɜɟɏɔɘ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɘɑ-

ɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ əɑɜɑɐɖɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɌ-

ɒɑ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɐɚɝɞɌɞɚɣəɚ ɍɧɗɚ ɍɧ 

ɚɏɜɌəɔɣɔɞɨɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ. 

Ȼɜɔɘɑəɑəɔɑ ȶȾ ɚɛɜɌɎɐɌəəɚ ɞɚɏɐɌ, ɖɚɏɐɌ Ɏɧɝɚ-

ɖɌ Ɏɑɜɚɫɞəɚɝɞɨ ɐɌɗɨəɑɕɤɑɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ ɔɗɔ ɑɝɞɨ ɛɚɐɚɓɜɑəɔɫ əɌ ɚɝɗɚɒəɑəəɚɑ ɞɑ-

ɣɑəɔɑ ɍɚɗɑɓəɔ [18, 20]. Ȯɑɜɚɫɞəɚɝɞɨ ɚɍəɌɜɟɒɑ-

əɔɫ ɒɑɗɣəɧɡ ɖɌɘəɑɕ ɝɔɗɨəɚ ɓɌɎɔɝɔɞ ɚɞ ɔɡ 

ɛɗɚɞəɚɝɞɔ. ȼɌɓɗɔɣɌɪɞ ɖɌɘəɔ ɛɚɎɧɤɑəəɚɕ, ɛɚ-

əɔɒɑəəɚɕ, ɝɘɑɤɌəəɚɕ ɛɗɚɞəɚɝɞɔ  (ɜɔɝ. 2) [16].  

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɝɞɌɎɌ ɖɌɘəɑɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɘɚɒɑɞ ɖɚɗɑɍɌɞɨɝɫ Ɏ ɛɜɑ-

ɐɑɗɌɡ 39-75% [18, 19]. ȹɌɛɜɔɘɑɜ, ɚɍəɌɜɟɒɑəɔɑ 

ɝɘɑɤɌəəɧɡ ɡɚɗɑɝɞɑɜɔəɚɎɧɡ ɖɌɘəɑɕ ɝɔɗɨəɚ ɓɌ-

ɞɜɟɐəɑəɚ ɛɚ ɛɜɔɣɔəɑ ɞɚɏɚ, ɣɞɚ ɚəɔ ɔɓɚɩɡɚɏɑəəɧ 

 

ȼɔɝ. 2, Ɍ. 

 

ȼɔɝ. 2, ɍ. 

 

ȼɔɝ. 2, Ɏ. 

 

ȼɔɝ. 2, ɏ. 

ȼɔɝ. 2.    ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȶɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ. 

Ȭ - ȹɑɍɚɗɨɤɚɕ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɕ ɒɑɗɣəɧɕ ɖɌɘɑəɨ ɝ ɛɗɚɞəɚɕ ɏɚɘɚɏɑəəɚɕ ɝɞɜɟɖɞɟɜɚɕ. 

ȭ - Ȳɑɗɣəɧɕ ɖɌɘɑəɨ ɝ ɡɚɗɑɝɞɑɜɚɗɚɎɧɘ ɢɑəɞɜɚɘ əɔɓɖɚɕ ɛɗɚɞəɚɝɞɔ, ɖɌɗɨɢɔəɔɜɚɎɌəəɧɕ ɝəɌɜɟɒɔ. 

Ȯ - ȶɌɘɑəɨ ɝ ɛɑɜɑɘɑɒɌɪɥɔɘɔɝɫ ɝɗɚɫɘɔ ɖɌɗɨɢɔɫ.  

ȯ - Ȳɑɗɣəɧɕ ɖɌɘɑəɨ ɝ ɞɚɣɑɣəɧɘɔ ɚɣɌɏɌɘɔ ɖɌɗɨɢɔɫ. 

ȴɝɞɚɣəɔɖ: Lim J.H., Kim  K.W., Choi D. Biliary Tract and Gallbladder. CT and MRI of the Whole Body. 

Fith Edition,  Elsevier . 2009; 31: 1373 -1453.  
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ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɒɑɗɣɔ [17]. ȹɑɖɚɞɚɜɧɑ ɔɝɞɚɣ-

əɔɖɔ ɟɖɌɓɧɎɌɪɞ, ɣɞɚ ɍɚɗɑɑ 80% ɖɌɘəɑɕ ɛɜɚ-

ɓɜɌɣəɧ ɐɗɫ ɔɓɗɟɣɑəɔɫ [21].  

Ⱥɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ. Ⱥɝɞɜɚɑ ɎɚɝɛɌɗɑ-

əɔɑ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɧɘ ɚɝɗɚɒəɑəɔɑɘ ɒɑɗɣəɚɖɌɘɑəəɚɕ 

ɍɚɗɑɓəɔ. Ȯ 5-10% ɝɗɟɣɌɑɎ Ɏɚɓɘɚɒɑə ɎɚɝɛɌɗɔ-

ɞɑɗɨəɧɕ ɛɜɚɢɑɝɝ ɍɑɓ ɖɌɘəɑɕ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, 

ɣɌɥɑ ɛɜɔ ɔɤɑɘɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɒɑɗɣəɚɏɚ 

ɛɟɓɧɜɫ ɟ ɛɚɒɔɗɧɡ ɔɗɔ ɞɫɒɑɗɚɍɚɗɨəɧɡ ɛɌɢɔɑə-

ɞɚɎ.  Ⱥɍɧɣəɚ ɎɚɝɛɌɗɑəɔɑ ɎɚɓəɔɖɌɑɞ əɌ ɠɚəɑ 

əɌɜɟɤɑəɔɫ ɚɞɞɚɖɌ ɒɑɗɣɔ ɖɌɘəɑɘ, ɚɛɟɡɚɗɨɪ ɔɗɔ 

ɝɞɜɔɖɞɟɜɚɕ. ȶɜɚɘɑ ɡɚɗɑɢɔɝɞɚɗɔɞɔɌɓɌ, ɖ ɠɌɖɞɚ-

ɜɌɘ  ɜɔɝɖɌ  ɚɞəɚɝɫɞ  ɎɚɓɜɌɝɞ ɝɞɌɜɤɑ 50 ɗɑɞ, ɛɚɗ  

(ɒɑəɝɖɔɕ Ɏ ɝɗɟɣɌɑ ɖɌɗɨɖɟɗɑɓəɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ, 

ɘɟɒɝɖɚɕ ð ɛɜɔ ɌɖɌɗɨɖɟɗɑɓəɚɘ ɡɚɗɑɢɔɝɞɔɞɑ), ɜɌ-

ɝɟ, ɛɌɜɑəɞɑɜɌɗɨəɚɑ ɛɔɞɌəɔɑ, ɐɗɔɞɑɗɨəɚɑ ɏɚɗɚɐɌ-

əɔɑ, ɍɑɜɑɘɑəəɚɝɞɨ.  ȻɌɢɔɑəɞɧ ɝ ɚɝɞɜɧɘ ɡɚɗɑɢɔ-

ɝɞɔɞɚɘ  ɒɌɗɟɪɞɝɫ əɌ  ɍɚɗɨ Ɏ ɛɜɌɎɚɘ ɛɚɐɜɑɍɑ-

ɜɨɑ, ɒɑɗɞɟɡɟ, ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɞɑɗɌ ɔ 

ɝɔɘɛɞɚɘɧ ɔəɞɚɖɝɔɖɌɢɔɔ. ȻɌɗɨɛɔɜɟɑɞɝɫ 

əɌɛɜɫɒɑəəɧɕ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ, əɌɍɗɪɐɌɑɞɝɫ 

ɛɚɗɚɒɔɞɑɗɨəɧɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɝɔɘɛɞɚɘ ȸɑɜ-

ɠɔ. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɚɝɗɚɒəɑəɔɫ ð 

ɜɌɓɎɔɞɔɑ ɏɌəɏɜɑəɚɓəɚɏɚ ɔɗɔ ɩɘɠɔɓɑɘɌɞɚɓəɚɏɚ 

ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ ɑɏɚ ɛɑɜɠɚɜɌɢɔɫ [22, 12, 23]. 

ȹɌɐɑɒəɧɘ ɝɛɚɝɚɍɚɘ ɚɢɑəɖɔ ɚɍɝɞɜɟɖɢɔɔ 

ɚɍɥɑɏɚ ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ ɛɜɔ ɚɝɞɜɚɘ ɡɚɗɑɢɔ-

ɝɞɔɞɑ ɫɎɗɫɑɞɝɫ ɡɚɗɑɝɢɔəɞɔɏɜɌɠɔɫ, ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɖɚɞɚɜɚɕ ɛɚ əɑɖɚɞɚɜɧɘ ɔɝɞɚɣəɔɖɌɘ 

ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 78-100% (Ɏ ɝɜɑɐəɑɘ 96%) ɛɜɔ 

ɞɚɣəɚɝɞɔ 91% [5, 24, 25 ]. ȭɧɝɞɜɚɑ Ɏɧɐɑɗɑəɔɑ 

ɘɌɜɖɑɜɌ ɝ ɒɑɗɣɨɪ ɍɑɓ ɎɔɓɟɌɗɔɓɌɢɔɔ ɒɑɗɣəɚɏɚ 

ɛɟɓɧɜɫ əɌɍɗɪɐɌɑɞɝɫ ɛɜɔ ɚɍɝɞɜɟɖɢɔɔ ɛɟɓɧɜəɚɏɚ 

ɛɜɚɞɚɖɌ, Ɍ ɚɞɝɟɞɝɞɎɔɑ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɍɘɛɟɗɧ 

ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɚɕ ɖɔɤɖɔ ɔɗɔ ɞɚəɖɚɕ ɖɔɤɖɔ 

ɟɖɌɓɧɎɌɑɞ əɌ ɚɍɝɞɜɟɖɢɔɪ əɌ ɟɜɚɎəɑ ɚɍɥɑɏɚ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ [5, 23]. Ȼɜɔ ɩɞɚɘ ɛɜɔɣɔəɌ ɚɍ-

ɝɞɜɟɖɢɔɔ ɒɑɗɣəɧɡ ɛɟɞɑɕ əɑ ɚɛɜɑɐɑɗɫɑɞɝɫ. ȴɝ-

ɝɗɑɐɚɎɌəɔɑ ɘɚɒɑɞ ɍɧɞɨ əɑ ɚɝɟɥɑɝɞɎɔɘɚ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɞɫɒɑɗɧɘ ɢɔɜɜɚɓɚɘ, əɌɜɟɤɑəɔɑɘ ɠɟəɖ-

ɢɔɔ ɛɑɣɑəɔ, ɞɌɖ ɖɌɖ əɑɚɍɡɚɐɔɘɧ əɚɜɘɌɗɨəɚɑ 

ɛɚɏɗɚɥɑəɔɑ ɔ ɩɖɝɖɜɑɢɔɫ ɔɓɚɞɚɛɌ ɛɑɣɑəɨɪ. Ȯɧ-

ɝɚɖɔɕ ɟɜɚɎɑəɨ ɍɔɗɔɜɟɍɔəɌ (ɍɚɗɨɤɑ 5 ɘɏ/ɐɗ Ɏ 

ɝɧɎɚɜɚɞɖɑ ɖɜɚɎɔ) ɘɚɒɑɞ ɝəɔɓɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ. ȿ ɛɌɢɔɑəɞɚɎ əɌ ɛɌɜɑəɞɑɜɌɗɨəɚɘ ɛɔɞɌəɔɔ 

ɒɑɗɣəɧɕ ɛɟɓɧɜɨ ɘɚɒɑɞ ɍɧɞɨ ɛɚɗɚə ɒɑɗɣɔ ɔɓ-ɓɌ 

ɚɞɝɟɞɝɞɎɔɫ ɝɞɔɘɟɗɫɢɔɔ, ɔ ɛɚɩɞɚɘɟ ɖɚəɞɜɌɝɞ əɑ 

ɛɚɝɞɟɛɌɑɞ. ȻɚɎɧɤɑəɔɑ Ɏɫɓɖɚɝɞɔ ɒɑɗɣɔ ɟ ɞɫɒɑ-

ɗɚɍɚɗɨəɧɡ ɔɘɘɚɍɔɗɔɓɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɞɌɖɒɑ 

ɘɚɒɑɞ ɐɌɞɨ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ 

[23]. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɚɝɞɌɗɨəɧɘɔ ɎɔɐɌɘɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəɔɑ ɡɚɗɑɝɢɔəɞɔɏɜɌɠɔɔ ɓɌ-

əɔɘɌɑɞ ɘəɚɏɚ Ɏɜɑɘɑəɔ (ɐɚ 4 ɣɌɝɚɎ) [5, 25]. 

ȶɌɖ ɔ ɛɜɔ ɡɚɗɑɗɔɞɔɌɓɑ, ɛɜɑɐɛɚɣɞɔɞɑɗɨ-

əɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɚɝɞɜɚɘ ɡɚɗɑɢɔ-

ɝɞɔɞɑ ɫɎɗɫɑɞɝɫ ȿȳȴ [2, 23, 24, 25, 26]. ɃɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɑɏɚ ɖɚɗɑɍɗɑɞɝɫ Ɏ ɔəɞɑɜɎɌɗɌɡ 83-97% 

ɔɗɔ 50-100% ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ Ɏ ɛɜɑɐɑɗɌɡ 64-95% [18, 25]. Ⱥɍ-

əɌɜɟɒɑəɔɑ ɖɌɘəɑɕ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ ɟɞɚɗɥɑəɔɑɘ ɑɏɚ ɝɞɑəɚɖ ɚɍɗɌɐɌɑɞ ɛɜɚɏəɚ-

 

ȼɔɝ. 3, Ɍ. 

 

ȼɔɝ. 3, ɍ. 

 

ȼɔɝ. 3, Ɏ. 

ȼɔɝ. 3.     ȿȳȴ. 

Ȭ - Ⱥɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɟ 26-ɗɑɞəɑɕ ɒɑəɥɔəɧ. ȽɗɌɐɒ ɝ ɘəɚɏɚ-

ɣɔɝɗɑəəɧɘɔ ɖɌɘəɫɘɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ (ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ).  Ⱥɖɚɗɚɛɟɓɧɜəɧɕ ɚɞɑɖ (ɘɌɗɑəɨɖɔɑ 

ɝɞɜɑɗɖɔ). 

ȭ - Ⱥɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɟ 26-ɗɑɞəɑɕ ɒɑəɥɔəɧ. ȽɗɌɐɒ ɝ ɘəɚɏɚ-

ɣɔɝɗɑəəɧɘɔ ɖɌɘəɫɘɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ (ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ).  Ȱɔɠɠɟɓəɚɑ ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɛɟɓɧɜɫ 

(ɖɚɜɚɞɖɌɫ ɝɞɜɑɗɖɌ) ɔ ɚɖɚɗɚɛɟɓɧɜəɧɕ ɚɞɑɖ (ɘɌɗɑəɨɖɔɑ ɝɞɜɑɗɖɔ). 

Ȯ - Ⱥɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ Ɏ ɞɜɑɞɨɑɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ ɟ 26-ɗɑɞəɑɕ ɒɑəɥɔəɧ. ȼɌɝɤɔɜɑəəɧɕ 

ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ (ɐɗɔəəɌɫ ɝɞɜɑɗɖɌ), Ɏɞɚɜɔɣəɧɕ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɌɘəɪ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ 

ɛɜɚɞɚɖɑ (əɑ Ɏɔɐɑə). 

ȴɝɞɚɣəɔɖ: Khandelwal A., Fasih  N., Ki elar  A. Imaging of Acute Abdomen in Pregnan cy. Radiologic  Cli n-

ics  of North  America . 2013; 51 (6) : 1005 -1022.  
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ɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɨɪ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌ-

ɞɌ 95% [24]. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɘɚɒəɚ ɟɎɔ-

ɐɑɞɨ ɖɌɘɑəɨ, ɓɌɝɞɜɫɎɤɔɕ Ɏ ɤɑɕɖɑ ɒɑɗɣəɚɏɚ ɛɟ-

ɓɧɜɫ ɔɗɔ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ [5, 15, 19, 24]. ȿɗɨ-

ɞɜɌɓɎɟɖɚɎɚɕ ɝɔɘɛɞɚɘ ȸɑɜɠɔ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ɐɚ 88-92% ɛɚ ɜɌɓəɧɘ ɔɝɞɚɣəɔɖɌɘ, 

əɚ ɚə ɘɚɒɑɞ ɍɧɞɨ ɔ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɔɗɔ ɔɓɘɑ-

əɑəəɧɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɝɝɞɜɚɕɝɞɎɌɘɔ ɛɝɔɡɔ-

ɖɔ, ɏɌəɏɜɑəɚɓəɧɘ ɡɚɗɑɢɔɝɞɔɞɚɘ, ɔɗɔ ɛɜɔ ɞɑɜɌ-

ɛɔɔ ɚɍɑɓɍɚɗɔɎɌɪɥɔɘɔ ɛɜɑɛɌɜɌɞɌɘɔ [5]. ȿɞɚɗ-

ɥɑəɔɑ ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɝ ɚɖɚɗɚɛɟɓɧɜ-

əɧɘ ɔəɠɔɗɨɞɜɌɞɚɘ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɌɝɢɔɞɌ ɔɗɔ 

ɏɔɛɚɌɗɨɍɟɘɔəɑɘɔɔ ɞɔɛɔɣəɚ ɐɗɫ ɌɖɌɗɨɖɟɗɑɓəɚɏɚ 

ɡɚɗɑɢɔɝɞɔɞɌ [23]. ȯɔɛɚɌɗɨɍɟɘɔəɑɘɔɫ, Ɍɝɢɔɞ, ɓɌ-

ɝɞɚɕəɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɘɚɏɟɞ ɓɌ-

ɞɜɟɐəɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɑ ɔ ɎɧɓɎɌɞɨ ɗɚɒəɚɛɚɓɔ-

ɞɔɎəɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏ ɝɎɫɓɔ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ 

ɗɚɒəɚɏɚ ɚɖɚɗɚɛɟɓɧɜəɚɏɚ ɔəɠɔɗɨɞɜɌɞɌ [23]. ȭɑ-

ɜɑɘɑəəɚɝɞɨ ð ɚɐɔə ɔɓ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ ɚɝɞɜɚɏɚ 

ɡɚɗɑɢɔɝɞɔɞɌ, ɖɚɞɚɜɧɕ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɫɎɗɫɑɞɝɫ 

Ɏɞɚɜɧɘ ɛɚ ɣɌɝɞɚɞɑ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɩɖɝɞɜɌɏɑəɔ-

ɞɌɗɨəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɝɚ-

ɍɟɪ  ɢɑəəɚɝɞɨ  ɖɌɖ  ɍɑɓɚɛɌɝəɧɕ  əɑɔəɎɌɓɔɎəɧɕ  

ɘɑɞɚɐ ɚɍɝɗɑɐɚɎɌəɔɫ ɞɌɖɔɡ ɛɌɢɔɑəɞɚɖ, əɑɝɘɚɞɜɫ 

əɌ ɓɌɞɜɟɐəɑəɔɫ ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏəɟɞɜɑəəɔɡ 

ɚɜɏɌəɚɎ, ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɔɓɘɑəɑəɔɫ 

ɔɡ ɛɚɗɚɒɑəɔɫ ɛɜɔ ɍɑɜɑɘɑəəɚɝɞɔ (ɜɔɝ. 3) [26]. 

ȸȽȶȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɑ ɫɎɗɫɑɞɝɫ 

ɛɑɜɎɧɘ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ, əɚ ɘɚɒɑɞ ɛɜɑɐɚɞɎɜɌ-

ɞɔɞɨ ɞɜɌɎɘɧ ɔ ɚɤɔɍɖɔ ɛɜɔ ɗɌɛɌɜɚɝɖɚɛɔɣɑɝɖɚɕ 

ɡɚɗɑɢɔɝɞɩɖɞɚɘɔɔ, ɞɌɖ ɖɌɖ ɛɜɔ ɛɜɑɐɚɛɑɜɌɢɔɚə-

əɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ 

ɌəɌɞɚɘɔɣɑɝɖɚɑ ɝɞɜɚɑəɔɑ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɔ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɞɌɖɒɑ ɡɌɜɌɖɞɑɜ ɔɡ ɛɚɜɌ-

ɒɑəɔɫ [27]. ȸɑɞɚɐ ɞɌɖɒɑ ɩɠɠɑɖɞɔɎɑə ɛɜɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɧɡ ɎɚɝɛɌ-

ɗɔɞɑɗɨəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɖɚɞɚ-

ɜɧɑ ɘɚɏɟɞ ɔɘɔɞɔɜɚɎɌɞɨ ɚɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ, ɔ 

ɐɗɫ ɚɢɑəɖɔ ɞɑɣɑəɔɫ ɞɌɖɔɡ ɑɏɚ ɚɝɗɚɒəɑəɔɕ, ɖɌɖ 

ɩɘɠɔɓɑɘɌɞɚɓəɧɕ ɡɚɗɑɢɔɝɞɔɞ, ɖɜɚɎɚɞɑɣɑəɔɑ, 

ɒɑɗɣəɚɖɌɘɑəəɌɫ ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɔ  

ɐɜ. Ȼɚɩɞɚɘɟ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ əɌɗɔɣɔɑ 

ɚɝɗɚɒəɑəɔɕ, ȶȾ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɑɑ ȿȳȴ ɐɗɫ ɛɑɜ-

Ɏɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ [5, 18]. Ȼɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɖɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, 

ɑɏɚ ɜɌɝɞɫɒɑəɔɑ, ɟɞɚɗɥɑəɔɑ ɑɏɚ ɝɞɑəɚɖ, ɎɚɝɛɌɗɑ-

əɔɑ ɔ ɩɖɝɝɟɐɌɞ Ɏ ɚɍɗɌɝɞɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, ɝɚ-

ɛɟɞɝɞɎɟɪɥɑɑ ɟɝɔɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɝɞɔ ɛɌɜɑəɡɔ-

ɘɧ ɛɑɣɑəɔ Ɏ ɚɍɗɌɝɞɔ, ɛɜɔɗɑɒɌɥɑɕ ɖ ɒɑɗɣəɚɘɟ 

ɛɟɓɧɜɪ [5]. ȾɌɖ ɖɌɖ ɘəɚɏɔɑ ɒɑɗɣəɧɑ ɖɌɘəɔ əɑ 

ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞəɧ, ȶȾ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨɪ 39-75% ɛɜɔ ɔɡ ɚɍəɌɜɟɒɑəɔɔ [18]. ȿɞɚɗ-

ɥɑəɔɑ ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɝ ɚɖɚɗɚɛɟɓɧɜ-

əɧɘ ɔəɠɔɗɨɞɜɌɞɚɘ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɌɝɢɔɞɌ ɔɗɔ 

ɏɔɛɚɌɗɨɍɟɘɔəɑɘɔɔ, ɝɟɍɝɑɜɚɓəɧɕ ɚɞɑɖ, ɏɌɓ Ɏ 

ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, ɚɞɞɚɜɒɑəɔɑ ɝɗɔɓɔɝɞɚɕ, ɝɎɚɕ-

ɝɞɎɑəəɧ ɌɖɌɗɨɖɟɗɑɓəɚɘɟ ɡɚɗɑɢɔɝɞɔɞɟ [23]. 

Ȯ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɐɜɟɏɔɑ ɝɛɚɝɚɍɧ ɐɔɌɏəɚ-

ɝɞɔɖɔ əɑɐɚɝɞɌɞɚɣəɧ ɐɗɫ ɟɝɞɌəɚɎɗɑəɔɫ ɞɚɣəɚɏɚ 

ɐɔɌɏəɚɓɌ, ɛɜɔɘɑəɫɑɞɝɫ ȸȼȾ. Ȼɜɔ ɩɞɚɘ ɝ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨɪ 50-91% ( 85%) ɔ ɞɚɣəɚɝɞɨɪ 87% 

ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɖɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ ɔ 

ɚɞɑɣəɌɫ ɝɞɑəɖɌ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ, ɖɚɞɚɜɌɫ Ɏɔɐ-

əɌ Ɏ Ɏɔɐɑ ɝɔɏəɌɗɌ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ əɌ 

Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ [5, 25]. ȸȼȾ ɩɠ-

ɠɑɖɞɔɎəɑɑ ȿȳȴ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɒɑɗɣəɧɡ 

ɖɌɘəɑɕ, ɓɌɝɞɜɫɎɤɔɡ Ɏ ɤɑɕɖɑ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ 

ɔ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ, ɎɧɝɚɖɚɩɠɠɑɖɞɔɎəɌ ɛɜɔ 

ɚɢɑəɖɑ ɚɝɗɚɒəɑəɔɕ ɚɝɞɜɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ [5]. 

ȸȼ-ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ ɘɚɒɑɞ ɛɜɔɘɑ-

əɫɞɨɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ ɟ 

ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ȿȳȴ əɑ ɐɚɝɞɌɞɚɣəɚ [26].  

ɁɚɗɑɐɚɡɚɗɔɞɔɌɓ. ɃɌɝɞɚ ɡɚɗɑɗɔɞɔɌɓ ɝɚ-

ɣɑɞɌɑɞɝɫ ɝ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɚɘ ð əɌɗɔɣɔɑɘ ɖɌɘ-

əɑɕ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ. Ⱥɖɚɗɚ 50% ɛɌɢɔɑəɞɚɎ 

ɝ ɡɚɗɑɗɔɞɔɌɓɚɘ ɔɘɑɪɞ ɖɌɘəɔ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɌɡ, ɔ ɟ 95% ɍɚɗɨəɧɡ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɚɘ ɚɍəɌ-

ɜɟɒɔɎɌɪɞɝɫ ɖɌɘəɔ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ. Ȼɔɏ-

ɘɑəɞəɧɑ ɒɑɗɣəɧɑ ɖɌɘəɔ ɣɌɥɑ ɚɍɜɌɓɟɪɞɝɫ ɝɜɌ-

ɓɟ Ɏəɟɞɜɔ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, ɞɚɏɐɌ ɖɌɖ ɡɚɗɑ-

ɝɞɑɜɚɗɚɎɧɑ ɖɌɘəɔ ɚɍɧɣəɚ ɛɚɛɌɐɌɪɞ ɞɟɐɌ ɔɓ 

ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ. ɁɚɗɑɐɚɡɚɗɔɞɔɌɓ ɘɚɒɑɞ ɐɚɗɏɚɑ 

Ɏɜɑɘɫ əɔɖɌɖ əɑ ɛɜɚɫɎɗɫɞɨɝɫ, ɗɔɍɚ ɝɚɛɜɚɎɚɒ-

ɐɌɞɨɝɫ ɛɚɝɞɑɛɑəəɧɘ ɜɌɓɎɔɞɔɑɘ ɒɑɗɞɟɡɔ ɟ ɛɌ-

ɢɔɑəɞɌ. ȭɚɗɨ ɝɔɏəɌɗɔɓɔɜɟɑɞ ɚɍ ɚɝɞɜɚɕ ɚɍɝɞɜɟɖ-

ɢɔɔ, Ɍ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɝɔɘɛɞɚɘɚɘ ɚɝɗɚɒəɑ-

əɔɕ, ɞɌɖɔɡ ɖɌɖ ɡɚɗɌəɏɔɞ ɔɗɔ ɚɝɞɜɧɕ ɛɌəɖɜɑɌ-

ɞɔɞ. ȶɌɘəɔ ɣɌɥɑ Ɏɝɑɏɚ ɝɖɌɛɗɔɎɌɪɞɝɫ Ɏ ɐɔ-

ɝɞɌɗɨəɚɘ ɚɞɐɑɗɑ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ ɔ ɓɌɞɜɟɐəɫ-

ɪɞ ɗɔɍɚ ɎɚɎɝɑ ɛɑɜɑɖɜɧɎɌɪɞ ɞɚɖ ɒɑɗɣɔ. ȻɚɎɧ-

ɤɑəɔɑ ɐɌɎɗɑəɔɫ ɒɑɗɣɔ Ɏ ɛɜɚɞɚɖɌɡ ɛɜɔɎɚɐɔɞ ɖ 

ɔɡ ɜɌɝɤɔɜɑəɔɪ ɔ ɎɛɚɝɗɑɐɝɞɎɔɔ ɖ ɠɔɍɜɚɓɟ [22]. 

ȳɚɗɚɞɚɕ ɝɞɌəɐɌɜɞ ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɖɌɘəɑɕ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ ð ɩəɐɚɝɖɚɛɔ-

ɣɑɝɖɌɫ ɜɑɞɜɚɏɜɌɐəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ 

(ɜɔɝ. 4) [5]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɑɑ ɛɜɔ ɩɞɚɘ 89-

98%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 89-100% [8, 17, 15]. Ȯ ɜɫɐɑ 

ɝɗɟɣɌɑɎ ɛɜɔɘɑəɫɑɞɝɫ ɣɜɑɝɖɚɒəɌɫ ɞɜɌəɝɛɑɣɑ-

əɚɣəɌɫ ɡɚɗɌəɏɔɚɏɜɌɠɔɫ [5]. Ȼɚɘɔɘɚ Ɏɧɝɚɖɚɕ 

ɞɚɣəɚɝɞɔ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɖɌɘəɑɕ ɔ ɐɜɟɏɔɡ 

ɛɜɔɣɔə ɒɑɗɣəɚɕ ɚɍɝɞɜɟɖɢɔɔ, ɉȼɁȻȯ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɐɚɝɞɟɛ ɐɗɫ ɍɔɚɛɝɔɔ ɔɗɔ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [5, 8, 15, 17].  ȶɌɖ ɟɒɑ ɏɚ-

Ɏɚɜɔɗɚɝɨ ɜɌəɑɑ, ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɩɞɌ ɔə-

ɎɌɓɔɎəɌɫ ɛɜɚɢɑɐɟɜɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɜɔɝɖɚɘ 

ɚɝɞɜɚɏɚ   ɛɌəɖɜɑɌɞɔɞɌ  ( 1,3  - 6,7%  ),  ɔəɠɑɖɢɔɔ  

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ (0,6-5%), ɖɜɚɎɚɞɑɣɑəɔɫ(0,3-

2%), ɛɑɜɠɚɜɌɢɔɔ (0,1-1%), ɝɑɛɝɔɝɌ ɔ ɐɜ. [5, 9, 

17, 28].  

Ȼɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɍɚɗɔ Ɏ ɛɜɌɎɚɘ ɛɚɐ-

ɜɑɍɑɜɨɑ Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɛɜɚɔɓɎɚɐɔɞɝɫ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȶɌɘəɔ Ɏ ɒɑɗɣəɧɡ ɛɜɚ-

ɞɚɖɌɡ ɛɜɔ ɩɞɚɘ Ɏɧɏɗɫɐɫɞ ɖɌɖ ɩɡɚɏɑəəɧɑ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɝ Ɍɖɟɝɞɔɣɑɝɖɚɕ ɞɑəɨɪ ɔɗɔ ɍɑɓ əɑɑ, Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɜɌɓɘɑɜɌ ɔ ɝɚɝɞɌɎɌ [5]. Ȼɚ ɐɌə-

əɧɘ ɜɌɓəɧɡ ɔɝɞɚɣəɔɖɚɎ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ 

ɛɜɔ əɌɗɔɣɔɔ ɖɌɘəɑɕ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ 

22 -75% [5] (25 -63% [19]). ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɍɧ-
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ɎɌɑɞ ɝəɔɒɑəɌ ɓɌ ɝɣɑɞ ɞɚɏɚ, ɣɞɚ əɑɎɚɓɘɚɒəɚ 

ɛɚɗəɚɝɞɨɪ ɟɎɔɐɑɞɨ ɒɑɗɣəɧɑ ɛɜɚɞɚɖɔ. ȶ ɝɚɒɌ-

ɗɑəɔɪ, ɞɚɣəɚɝɞɨ ȿȳȴ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɐɚ-

ɡɚɗɔɞɔɌɓɌ əɔɓɖɌɫ [5]. ɃɌɝɞɚ ɝəɔɒɑəɚ ɖɌɣɑɝɞɎɚ 

ɎɔɓɟɌɗɔɓɌɢɔɔ əɑɜɌɝɤɔɜɑəəɧɡ ɐɔɝɞɌɗɨəɧɡ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ [22]. ȹɑɩɡɚɏɑəəɧɑ ɖɌɘəɔ 

ɛɗɚɡɚ Ɏɔɐəɧ əɌ ɠɚəɑ ɚɝɌɐɖɌ ɔɗɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

[5]. ȷɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏɚɓɘɚɒəɧ ɛɜɔ ɖɌɘəɫɡ əɑɍɚɗɨɤɚɏɚ ɜɌɓ-

ɘɑɜɌ (ɘɑəɨɤɑ 1 ɘɘ) ɔɗɔ ɛɜɔ əɑɟɐɌɣəɚɘ ɜɌɝɛɚ-

ɗɚɒɑəɔɔ ɖɌɘəɫ, əɌɛɜɔɘɑɜ, Ɏ ɤɑɕɖɑ ɒɑɗɣəɚɏɚ 

ɛɟɓɧɜɫ [17]. 

ȭɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɜɔɝ. 5), ɛɜɔ ɖɚɞɚɜɚɘ 

ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ ɖɌɘəɔ ɚɞ 2 ɘɘ Ɏ ɐɔɌɘɑɞɜɑ ɝ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 89-94% ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 

94 -95% [19, 21, 28]. ȱɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɛɑɜɑɐ 

ɉȼɁȻȯ ɔɝɖɗɪɣɌɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

ɐɌɗɨəɑɕɤɑɕ ɉȼɁȻȯ Ɏ 60-73% ɝɗɟɣɌɑɎ [28].  

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɞɑɡ, ɖɚɞɚɜɧɑ ɝɗɚɒəɚ ɚɝɘɚɞɜɑɞɨ 

ɛɜɔ ɛɚɘɚɥɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ, ɘɚɒəɚ 

ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ ȸȼ-

ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɑɕ. Ȼɚ ɜɌɓəɧɘ ɔɝɞɚɣ-

əɔɖɌɘ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɑɑ 85-92% ɔɗɔ 90-

100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 93-97% ɔɗɔ 91-100%, 

ɞɚɣəɚɝɞɨ 96-100% [5, 6, 17, 28]. ȶɌɘəɔ Ɏɧɏɗɫɐɫɞ 

ɖɌɖ ɡɚɜɚɤɚ ɚɣɑɜɣɑəəɧɑ ɐɑɠɑɖɞɧ əɌɛɚɗəɑəɔɫ Ɏ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ (ɜɔɝ. 6). ȹɑɖɌɗɨɢɔɠɔɢɔɜɚ-

ɎɌəəɧɑ ɖɌɘəɔ ɝɗɚɒəɚ ɚɞɗɔɣɔɞɨ ɚɞ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ, Ɍ ɏɌɓ ɔɗɔ ɖɜɚɎɨ Ɏ ɛɜɚɞɚɖɑ ɘɚɒəɚ ɝɛɟɞɌɞɨ ɝ 

ɖɌɘəɫɘɔ [5]. Ȯ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɖɌɘəɔ ɘɑəɨɤɑ 6 

ɘɘ Ɏ ɜɌɓɘɑɜɌɡ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɌɐɌɑɞ ɐɚ 33-

71% [28].  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɞɌɖɒɑ ɛɜɔ-

ɘɑəɫɑɞɝɫ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ. 

ȶɌɘəɔ ɘɚɏɟɞ ɍɧɞɨ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɘɔ, ɔɘɑɞɨ 

ɛɗɚɞəɚɝɞɨ, ɜɌɎəɟɪ ɛɗɚɞəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, 

ɔɗɔ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɒɑɗɣɔ. 

ȷɑɏɣɑ Ɏɝɑɏɚ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɖɌɗɨɢɔəɔɜɚɎɌə-

əɧɑ ɖɌɘəɔ. Ⱥ əɌɗɔɣɔɔ ɖɌɘəɫ ɝɔɏəɌɗɔɓɔɜɟɑɞ 

ɜɑɓɖɚɑ ɛɜɑɖɜɌɥɑəɔɑ ɜɌɝɤɔɜɑəəɚɏɚ ɒɑɗɣəɚɏɚ 

ɛɜɚɞɚɖɌ ɍɑɓ Ɏɔɐɔɘɚɏɚ ɝɐɌɎɗɑəɔɫ ɑɏɚ ɝəɌɜɟɒɔ. 

Ȱɜɟɏɚɕ ɡɌɜɌɖɞɑɜəɧɕ ɛɜɔɓəɌɖ ð ɝɔɘɛɞɚɘ ɘɔɤɑ-

əɔ [5]. ȭɑɝɖɚəɞɜɌɝɞəɌɫ ȽȶȾ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 50-88% ɔ 84-

98%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ [28]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɘɟɗɨɞɔɐɑɞɑɖɞɚɜəɚɕ ȶȾ 65-88%. ȶȾ ɡɚɗɌəɏɔɚ-

ɏɜɌɠɔɫ ɚɍɗɌɐɌɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 95% [5]. 

ɁɚɗɌəɏɔɞ. ȮɚɝɛɌɗɑəɔɑ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ Ɏ 85% ɝɗɟɣɌɑɎ ɝɎɫɓɌəɚ ɝ ɡɚɗɑɝɞɌɓɚɘ ɛɜɔ 

əɌɜɟɤɑəɔɔ ɚɞɞɚɖɌ ɒɑɗɣɔ ɒɑɗɣəɧɘɔ ɖɌɘəɫɘɔ. 

Ȱɜɟɏɔɘɔ ɛɜɔɣɔəɌɘɔ ɓɌɝɞɚɫ ɘɚɏɟɞ ɍɧɞɨ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫ, ɝɞɜɔɖɞɟɜɧ, ɛɌɜɌɓɔɞɌɜəɧɑ ɛɚɜɌɒɑ-

əɔɫ ɔ ɌəɚɘɌɗɔɔ ɝɞɜɚɑəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, 

ɫɞɜɚɏɑəəɧɑ ɛɚɎɜɑɒɐɑəɔɫ ɛɜɔ ɔəɎɌɓɔɎəɧɡ ɛɜɚ-

ɢɑɐɟɜɌɡ. ȯəɚɕ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ ɛɚɐ Ɏɧɝɚ-

ɖɔɘ ɐɌɎɗɑəɔɑɘ ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɪ ɍɌɖɞɑɜɔɕ Ɏ ɛɑɣɑəɨ ɔ ɜɌɓɎɔɞɔɪ ɝɑɛ-

ɞɔɢɑɘɔɔ. ȮɌɒəɟɪ ɜɚɗɨ ɛɜɔ ɎɚɓəɔɖəɚɎɑəɔɔ ɡɚ-

ɗɌəɏɔɞɌ  ɔɏɜɌɪɞ  ɍɌɖɞɑɜɔɔ E.coli, Klebsiella, 

Pseudomonas, Proteus, ɩəɞɑɜɚɖɚɖɖɔ, ɔəɚɏɐɌ Ɏ 

ɖɚɘɍɔəɌɢɔɔ ɝ ɌəɌɩɜɚɍəɧɘɔ ɍɌɖɞɑɜɔɫɘɔ 

Bacteroides fragilis ɔ Clostridium perfringens. 

ɁɌɜɌɖɞɑɜəɧɑ ɝɔɘɛɞɚɘɧ ɡɚɗɌəɏɔɞɌ ð ɞɜɔɌɐɌ 

ɄɌɜɖɚ: ɍɚɗɔ Ɏ ɛɜɌɎɚɕ Ɏɑɜɡəɑɕ ɚɍɗɌɝɞɔ ɒɔɎɚɞɌ,  
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ɒɑɗɞɟɡɌ, ɗɔɡɚɜɌɐɖɌ ɝ ɚɓəɚɍɚɘ. Ȼɜɔ ɞɫɒɑɗɚɘ 

ɏəɚɕəɚɘ ɡɚɗɌəɏɔɞɑ Ɏɚɓɘɚɒəɚ əɌɜɟɤɑəɔɑ ɝɚɓəɌ-

əɔɫ [11, 22]. Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɡɚɗɌəɏɔɞɌ ɍɚɗɨ-

ɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ ɛɚɔɝɖ ɛɜɔɣɔəɧ ɓɌɝɞɚɫ 

ɒɑɗɣɔ, ɟɜɚɎəɫ ɔ ɛɜɔɣɔəɧ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣəɚɏɚ 

ɛɜɚɞɚɖɌ.  

ȶ Ɏɚɓɘɚɒəɧɘ əɌɡɚɐɖɌɘ ɛɜɔ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɌəɏɔɞɚɘ 

ɚɞəɚɝɫɞɝɫ ɚɍɝɞɜɟɖɢɔɫ, ɏəɚɕəɌɫ ɒɑɗɣɨ Ɏ Ɏɔɐɑ 

ɩɡɚɏɑəəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɚɝɎɑɞɑ ɛɚɜɌɒɑəəɧɡ 

ɛɜɚɞɚɖɚɎ, Ɍɍɝɢɑɝɝɧ Ɏ ɛɑɣɑəɔ [5]. Ƚ Ɏɧɝɚɖɚɕ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɎɧɫɎɗɫɑɞɝɫ ɜɌɝɤɔɜɑəɔɑ 

ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɌɘəɫɘ Ɏ 

əɔɡ ɘɑɞɚɐ əɔɓɖɚɣɟɎɝɞɎɔɞɑɗɑə, əɚ ɝɛɑɢɔɠɔɣɑə 

[11, 29]. ɃɌɝɞɚ əɑ ɟɐɌɑɞɝɫ ɞɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɟɜɚɎɑəɨ ɚɍɝɞɜɟɖɢɔɔ [29]. Ȯ ɝɗɟɣɌɑ, ɑɝɗɔ ɛɌɢɔɑə-

ɞɚɘ ɫɎɗɫɑɞɝɫ ɜɑɍɑəɚɖ, ɝɚɣɑɞɌəɔɑ ȿȳȴ+ȸȼɁȻȯ 

ɫɎɗɫɑɞɝɫ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ [3]. ȭɚɗɑɑ ɩɠɠɑɖɞɔɎəɚ ɩəɐɚɝɖɚɛɔɣɑɝɖɚɑ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. Ȼɜɔ əɌɗɔɣɔɔ 

ɖɌɘəɑɕ Ɏ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɌɡ ɚəɚ ɛɚɓɎɚɗɫɑɞ ɞɚɣ-

əɚ ɚɛɜɑɐɑɗɔɞɨ ɘɑɝɞɚ ɔɡ ɜɌɝɛɚɗɚɒɑəɔɫ, ɛɜɔ ɔɡ 

ɚɞɝɟɞɝɞɎɔɔ ð ɚɢɑəɔɞɨ ɐɜɟɏɔɑ Ɏɚɓɘɚɒəɧɑ ɛɜɔ-

ɣɔəɧ ɓɌɝɞɚɫ ɒɑɗɣɔ, əɌɛɜɔɘɑɜ, ɚɍəɌɜɟɒɔɞɨ 

ɛɜɚɞɚɖɚɎɧɕ, Ɍɘɛɟɗɗɫɜəɧɕ ɜɌɖ, ɜɌɖ ɛɚɐɒɑɗɟ-

ɐɚɣəɚɕ ɒɑɗɑɓɧ, ɔ ɟɝɞɌəɚɎɔɞɨ ɑɏɚ ɝɞɌɐɔɪ. ɉəɐɚ-

ɝɖɚɛɔɣɑɝɖɚɑ ȿȳȴ ð ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɕ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɍɧɞɨ ɝɚɎɘɑ-

ɥɑə ɝ ɉȼɁȻȯ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɜɚɎɑɝɞɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɔɑ ɛɜɚɢɑɐɟɜɧ [29, 30]. 

ɉȼɁȻȯ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɫɎɗɫɑɞɝɫ ɓɚɗɚɞɧɘ ɝɞɌə-

ɐɌɜɞɚɘ ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɌɘəɑɕ Ɏ ɚɍɥɑɘ 

ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ [29, 30] ɔ ɞɌɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɡɚɗɌəɏɔɞɌ, ɖɌɖ ɚɍɝɞɜɟɖɢɔɫ, əɑɜɌɎəɚɘɑɜəɚ ɓɌ-

ɛɚɗəɑəəɧɑ ɐɑɠɑɖɞɧ Ɏ ɜɌɝɤɔɜɑəəɧɡ ɛɜɚɞɚɖɌɡ 

əɌɐ ɘɑɝɞɚɘ ɚɍɝɞɜɟɖɢɔɔ, Ɍɍɝɢɑɝɝɧ Ɏ ɛɑɣɑəɔ [5]. 

Ƚ ɍɚɗɨɤɚɕ ɞɚɣəɚɝɞɨɪ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔɣɔəɌ ɔ 

ɟɜɚɎɑəɨ ɚɍɝɞɜɟɖɢɔɔ [29]. Ȯ ɝɜɑɐəɑɘ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ 89-98%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 89-100% [29, 

30]. ȭɚɗɨɤɟɪ ɢɑəəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɫɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɝɚɎɘɑɝɞɔɞɨ ɐɔɌɏəɚɝɞɔɖɟ ɝ ɍɔɚɛɝɔɑɕ, 

ɝɠɔəɖɞɑɜɚɞɚɘɔɑɕ, ɝɞɑəɞɔɜɚɎɌəɔɑɘ ɔ ɐɜɟɏɔɘɔ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɔ ɗɑɣɑɍəɧɘɔ ɛɜɚɢɑɐɟɜɌɘɔ 

[11].  ȴɓ-ɓɌ ɟɏɜɚɓɧ ɚɝɗɚɒəɑəɔɕ ɒɑɗɌɞɑɗɨəɚ ɛɜɔ-

ɍɑɏɌɞɨ ɖ ɉȼɁȻȯ ɞɚɗɨɖɚ Ɏ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ Ɏɧ-

ɝɚɖɌ Ɏɑɜɚɫɞəɚɝɞɨ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣəɧɡ ɛɜɚɞɚ-

ɖɚɎ [29, 30]. ȮɎɑɐɑəɔɑ ɖɚəɞɜɌɝɞɌ ɛɚɐ ɐɌɎɗɑəɔɑɘ 

əɌɐ ɘɑɝɞɚɘ ɚɍɝɞɜɟɖɢɔɔ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɪ ɟɒɑ ɝɟɥɑɝɞɎɟɪɥɑɕ ɔəɠɑɖɢɔɔ Ɏ 

ɚɍɗɌɝɞɨ ɝɞɑɜɔɗɨəɧɡ ɛɜɚɞɚɖɚɎ [5, 8]. 

ȿ ɛɌɢɔɑəɞɚɎ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ əɌ ɒɑɗɣəɧɡ 

ɛɟɞɫɡ ɔ Ɏ ɐɜɟɏɔɡ ɞɌɖɔɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɉȼɁȻȯ 

əɑɚɝɟɥɑɝɞɎɔɘɌ, ɘɚɒəɚ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɣɜɑɝɖɚɒəɚɕ ɞɜɌəɝɛɑɣɑəɚɣəɚɕ ɡɚɗɌəɏɔɚɏɜɌɠɔ-

ɑɕ. Ⱦɚɣəɚɝɞɨ ɑɑ ɞɌɖɒɑ ɎɧɝɚɖɌ ɔ ɐɚɝɞɔɏɌɑɞ 90-

100% [29].  

ȸȼ-ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ ɞɌɖɒɑ 

ɚɛɜɑɐɑɗɫɑɞ ɛɜɔɣɔəɟ ɔ ɟɜɚɎɑəɨ ɚɍɝɞɜɟɖɢɔɔ ɝ 

ɍɚɗɨɤɚɕ ɞɚɣəɚɝɞɨɪ, əɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɑɑ ɛɜɔ 

ɚɍəɌɜɟɒɑəɔɔ əɑɍɚɗɨɤɔɡ (ɘɑəɨɤɑ 3 ɘɘ) ɖɌɘəɑɕ 

ɔ ɛɜɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɌəɔɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ ɔ 

ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎɌəɔɕ əɑɎɧɝɚɖɌ [29, 

30]. ȽȶȾ əɑɝɖɚɗɨɖɚ ɘɑəɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɌ ɖ 

ɒɑɗɣəɧɘ ɖɌɘəɫɘ, ɞɌɖ ɖɌɖ ɘəɚɏɔɑ ɔɓ əɔɡ ɛɜɚ-

ɓɜɌɣəɧ ɐɗɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. Ȯ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɔɡ ɝɚɝɞɌɎɌ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɖɌɘ-

əɫɘ Ɏ ɚɍɥɑɘ ɒɑɗɣəɚɘ ɛɜɚɞɚɖɑ ɛɜɔ ȶȾ ɎɌɜɨɔɜɟ-

ɑɞ Ɏ ɛɜɑɐɑɗɌɡ ɚɞ 50% ɐɚ 90% [29]. ȶ ɐɜɟɏɔɘ 

əɌɡɚɐɖɌɘ ɛɜɔ ɡɚɗɌəɏɔɞɑ ɚɞəɚɝɫɞɝɫ ɚɍɝɞɜɟɖɢɔɫ 

ɒɑɗɣəɚɏɚ ɛɜɚɞɚɖɌ, ɏəɚɕəɌɫ ɒɑɗɣɨ Ɏ Ɏɔɐɑ ɝɚ-

ɐɑɜɒɔɘɚɏɚ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ Ɏəɟɞɜɔ ɛɜɚ-

ɞɚɖɌ, Ɍɍɝɢɑɝɝɧ Ɏ ɛɑɣɑəɔ [5]. 

Ȱɗɫ ɚɍəɌɜɟɒɑəɔɫ ɖɌɘəɑɕ Ɏ ɛɟɓɧɜəɚɘ 

ɛɜɚɞɚɖɑ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɞɌɖɒɑ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɡɚɗɑɝɢɔəɞɔɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɎɧɫɎɗɫɑɞ ɚɍɝɞɜɟɖ-

ɢɔɪ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ əɌ ɟɜɚɎəɑ ɛɜɚɞɚɖɌ ɔ ɝɗɌ-

ɍɚ ɝɚɖɜɌɥɌɪɥɔɕɝɫ ɒɑɗɣəɧɕ ɛɟɓɧɜɨ. ȸɑɞɚɐ ɚɞ-

ɗɔɣɌɑɞɝɫ ɞɚɣəɚɝɞɨɪ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɛɜɔ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɡɚɗɑɢɔɝɞɔɞɌ, əɚ ɑɝɞɨ ɜɔɝɖ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ ɚɝɗɚɒəɑəɔɕ, ɖɚɞɚɜɧɕ ɛɜɔ ɡɚɗɑɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɐɌɒɑ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɉȼɁȻȯ [30]. 

ȹɑɖɚɞɚɜɧɑ ɚɝɗɚɒəɑəɔɫ ɒɑɗɣəɚɖɌ-

ɘɑəəɚɕ ɍɚɗɑɓəɔ. 

Ⱥɝɞɜɧɕ ɩɘɠɔɓɑɘɌɞɚɓəɧɕ ɡɚɗɑɢɔɝɞɔɞ. 

ȻɌɞɚɏɑəɑɓ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɓɌɖɗɪɣɌɑɞɝɫ Ɏɚ 

Ɏɞɚɜɔɣəɚɘ ɛɚɜɌɒɑəɔɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɏɌɓɚɚɍ-

ɜɌɓɟɪɥɔɘɔ ɚɜɏɌəɔɓɘɌɘɔ (Clostridium 

welchii,Escherichia coli, ɌəɌɩɜɚɍəɧɑ ɝɞɜɑɛɞɚɖɚɖ-

ɖɔ). ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ əɌɛɚɘɔəɌɑɞ ɞɫɒɑɗɚ 

ɛɜɚɞɑɖɌɪɥɔɕ ɚɝɞɜɧɕ ɡɚɗɑɢɔɝɞɔɞ, ɔ ɩɘɠɔɓɑɘɌ-

ɞɚɓəɧɕ ɡɚɗɑɢɔɝɞɔɞ ɚɍɧɣəɚ ɎɧɫɎɗɫɑɞɝɫ Ɏɚ Ɏɜɑ-

ɘɫ ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. Ȼɜɔ ɩɞɚɘ 

ɎɚɓəɔɖɌɑɞ ɜɔɝɖ ɏɌəɏɜɑəɚɓəɚɏɚ ɎɚɝɛɌɗɑəɔɫ 

ɔ/ɔɗɔ ɛɑɜɠɚɜɌɢɔɔ ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ. 

Ȼɜɑɐɛɚɣɞɔɞɑɗɨəɧɘ ɐɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ 

ɝɚɣɑɞɌəɔɑ ȿȳȴ+ȶȾ [12, 22]. 

Ȼɟɓɧɜəɚ-ɖɔɤɑɣəɧɕ ɝɎɔɥ. Ȼɟɓɧɜəɚ-

ɖɔɤɑɣəɧɕ ɝɎɔɥ ɚɍɜɌɓɟɑɞɝɫ ɛɜɔ ɩɜɚɓɔɜɚɎɌəɔɔ 

ɝɞɑəɖɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ɖɌɘəɑɘ ɔ ɑɏɚ ɛɜɚəɔɖ-

əɚɎɑəɔɔɔ ɣɑɜɑɓ ɝɞɑəɖɟ ɖɔɤɖɔ, ɣɌɥɑ Ɏɝɑɏɚ ɐɎɑ-

əɌɐɢɌɞɔɛɑɜɝɞəɚɕ. Ȯɚɓɘɚɒəɚ ɛɚɛɌɐɌəɔɑ ɖɌɘəɫ 

Ɏ ɒɑɗɟɐɚɖ. Ƚɔɘɛɞɚɘɧ ɘɚɏɟɞ ɚɞɝɟɞɝɞɎɚɎɌɞɨ, ɗɔɍɚ 

əɌɛɚɘɔəɌɪɞ ɛɜɚɫɎɗɑəɔɫ ɚɝɞɜɚɏɚ ɡɚɗɑɢɔɝɞɔɞɌ. 

ȶɜɟɛəɧɑ ɖɌɘəɔ, ɛɚɛɌɐɌɫ Ɏ ɖɔɤɑɣəɔɖ, ɘɚɏɟɞ 

əɌɜɟɤɔɞɨ ɑɏɚ ɛɜɚɡɚɐɔɘɚɝɞɨ [12, 22].  

ȲɑɗɣəɚɖɌɘɑəəɌɫ əɑɛɜɚɡɚɐɔɘɚɝɞɨ ɖɔ-

ɤɑɣəɔɖɌ. ȲɑɗɣəɚɖɌɘɑəəɌɫ ɖɔɤɑɣəɌɫ əɑɛɜɚɡɚ-

ɐɔɘɚɝɞɨ ð ɩɞɚ ɘɑɡɌəɔɣɑɝɖɌɫ ɖɔɤɑɣəɌɫ ɚɍɝɞɜɟɖ-

ɢɔɫ, ɎɧɓɎɌəəɌɫ ɒɑɗɣəɧɘ ɖɌɘəɑɘ, ɘɔɏɜɔɜɚ-

ɎɌɎɤɔɘ ɔɓ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ. ȱɑ ɝɔɘɛɞɚɘɧ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɔɓɖɚɝɛɑɢɔɠɔɣəɧ: ɞɚɤəɚɞɌ, ɜɎɚɞɌ ɔ 

ɍɚɗɨ Ɏ ɩɛɔɏɌɝɞɜɔɔ. ɃɌɥɑ ɐɌəəɚɑ ɚɝɗɚɒəɑəɔɑ 

ɎɝɞɜɑɣɌɑɞɝɫ ɟ ɒɑəɥɔə. ȭɧɝɞɜɧɘ ɔ ɛɜɚɝɞɧɘ 

ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɫɎɗɫɑɞɝɫ ȿȳȴ. Ȱɜɟɏɔɘ 

ɘɑɞɚɐɚɘ, ɛɚɗɑɓəɧɘ əɑ ɞɚɗɨɖɚ ɛɜɔ ɟɝɞɌəɚɎɗɑəɔɔ 

ɐɔɌɏəɚɓɌ, əɚ ɔ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɞɌɖɞɔɖɔ ɗɑ-

ɣɑəɔɫ, ɫɎɗɫɑɞɝɫ ȶȾ (ɜɔɝ. 7) [31].  

Ƚɔəɐɜɚɘ ȸɔɜɔɓɓɔ. ȶɌɘɑəɨ Ɏ ɒɑɗɣəɚɘ ɛɟ-

ɓɧɜɑ ɔɗɔ  Ɏ  ɛɟɓɧɜəɚɘ  ɛɜɚɞɚɖɑ  ɝɐɌɎɗɔɎɌɑɞ  ɚɍ 
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ɥɔɕ ɛɑɣɑəɚɣəɧɕ ɛɜɚɞɚɖ, ɣɞɚ ɎɧɓɧɎɌɑɞ ɒɑɗɞɟ-

ɡɟ, ɍɚɗɨ Ɏ ɛɜɌɎɚɘ ɛɚɐɜɑɍɑɜɨɑ ɔ, Ɏ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ, ɠɚɜɘɔɜɚɎɌəɔɑ ɝɎɔɥɌ [22]. Ȱɗɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ȶȾ, ɛɜɫɘɟɪ ɡɚ-

ɗɌəɏɔɚɏɜɌɠɔɪ, ȸȼ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɪ 

[32].  

çɀɌɜɠɚɜɚɎɧɕè ɒɑɗɣəɧɕ ɛɟɓɧɜɨ. Ȼɚɐ 

çɠɌɜɠɚɜɚɎɧɘè ɒɑɗɣəɧɘ ɛɟɓɧɜɑɘ ɛɚəɔɘɌɑɞɝɫ 

ɎəɟɞɜɔɝɞɑəɚɣəɌɫ ɖɌɗɨɢɔɠɔɖɌɢɔɫ ɒɑɗɣəɚɏɚ ɛɟ-

ɓɧɜɫ (ɜɔɝ. 8). ȺəɌ əɑ ɫɎɗɫɑɞɝɫ ɚɝɗɚɒəɑəɔɑɘ 

ɒɑɗɣəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ, əɚ ɚɍɧɣəɚ ɝɚɣɑɞɌɑɞɝɫ 

ɝ əɑɕ. Ȯ 10-20% ɝɗɟɣɌɑɎ ɫɎɗɫɑɞɝɫ ɛɜɑɐɜɌɖɚɎɧɘ 

ɝɚɝɞɚɫəɔɑɘ, ɛɜɔ ɩɞɚɘ ɚɣɌɏɚɎɌɫ ɠɚɜɘɌ ɍɚɗɑɓəɔ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɍɚɗɨɤɔɕ ɜɔɝɖ ɚɓɗɚ-

ɖɌɣɑɝɞɎɗɑəɔɫ, ɣɑɘ ɐɔɠɠɟɓəɧɕ ɛɜɚɢɑɝɝ [12, 22]. 

ȳɌɖɗɪɣɑəɔɑ.  

ȻɑɜɎɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɑɐɛɚ-

ɣɞɔɞɑɗɨəɧɘ ɛɜɔ ɒɌɗɚɍɌɡ əɌ ɍɚɗɨ Ɏ ɛɜɌɎɚɘ ɛɚɐ-

ɜɑɍɑɜɨɑ, ɫɎɗɫɑɞɝɫ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ɉɞɚɏɚ ɣɌɝɞɚ ɍɧɎɌɑɞ ɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɫ ɐɔɌɏəɚɓɌ, ɚɝɚɍɑəəɚ ɛɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ 

ɖɌɘəɑɕ Ɏ ɒɑɗɣəɚɘ ɛɟɓɧɜɑ, Ɍ Ɏ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌ-

ɫɡ ð ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ. ȶ ɝɚɒɌɗɑəɔɪ, ɩɠɠɑɖɞɔɎəɚɝɞɨ ɩɞɚɏɚ 

ɍɑɓɚɛɌɝəɚɏɚ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɚɝɞɚɏɚ Ɏ ɛɜɔɘɑ-

əɑəɔɔ ɘɑɞɚɐɌ ɘɚɒɑɞ ɍɧɞɨ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɑəɌ 

Ɏ ɝɎɫɓɔ ɝɚ ɘəɚɏɔɘɔ ɚɍɝɞɚɫɞɑɗɨɝɞɎɌɘɔ. 

Ȱɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɒɑɗɣəɧɡ ɛɜɚɞɚɖɚɎ 

ɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘ ɝɣɔɞɌɑɞɝɫ ɉȼɁȻȯ. ɉɞɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɞɌɖɒɑ Ɏɚɓɘɚɒəɚɝɞɨ 

ɐɗɫ ɗɑɣɑɍəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, əɚ ɝɚɛɜɫɒɑəɚ ɝɚ 

ɓəɌɣɔɞɑɗɨəɧɘ ɜɔɝɖɚɘ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɚɝɗɚɒ-

əɑəɔɕ. Ȯɑɜɚɫɞəɚɝɞɨ ɔɡ ɎɚɓəɔɖəɚɎɑəɔɫ, Ɍ ɞɌɖɒɑ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ ɓɌɎɔɝɫɞ Ɏɚ ɘəɚ-

ɏɚɘ ɚɞ əɌɎɧɖɚɎ ɎɜɌɣɌ. ȶɜɚɘɑ ɞɚɏɚ, ɩɞɚɞ ɘɑɞɚɐ 

əɑ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɞɖɌəɑɕ Ɏəɑ 

ɛɜɚɞɚɖɚɎ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, əɑɝɘɚɞɜɫ əɌ 

əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ 

ɒɑɗɣəɧɡ ɖɌɘəɑɕ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɘɑ-

ɞɚɐɌɘɔ, ɩɠɠɑɖɞɔɎəɌ əɌ ɩɞɌɛɑ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɍɗɌɏɚɐɌɜɫ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑ-

əɔɞɨ ɝɚɝɞɚɫəɔɑ Ɏɝɑɡ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

ɉɞɚ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɕ 

ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɝɗɚɒəɑəɔɫ ɍɚɗɑɓəɔ, ɛɜɔ 

ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ȱɜɟɏɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔɝ-

ɛɚɗɨɓɟɪɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɐɚɝɞɟɛəɚɝɞɔ, əɌɗɔ-

ɣɔɫ ɛɚɖɌɓɌəɔɕ ɔ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɟ ɛɌɢɔɑəɞɌ. 

ȹɌɛɜɔɘɑɜ, ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ð əɔɓɖɚ-

ɣɟɎɝɞɎɔɞɑɗɨəɧɕ, əɚ əɑɐɚɜɚɏɚɕ ɔ ɛɜɚɝɞɚɕ Ɏ 

ɛɜɔɘɑəɑəɔɔ ɘɑɞɚɐ, ɖɚɞɚɜɧɕ ɛɚɓɎɚɗɫɑɞ ɍɧɝɞɜɚ 

ɝɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ əɌ ɛɑɜɎɧɡ ɩɞɌɛɌɡ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɏɚ ɛɚɔɝɖɌ, Ɍ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɘɚɒɑɞ ɍɧɞɨ ɜɌɢɔɚəɌɗɨəɧɘ Ɏɧɍɚɜɚɘ ɐɗɫ 

ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɗɚɒəɑəɔɫɘɔ ɔɗɔ ɝ 

 

ȼɔɝ. 7. 
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ȼɔɝ. 7. ȸȽȶȾ, ɖɚɜɚəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ȳɑɗɣəɧɕ ɖɌɘɑəɨ Ɏ ɞɚəɖɚɕ ɖɔɤɖɑ. ȶɌɗɨɢɔəɔɜɚ-

ɎɌəəɧɕ ɒɑɗɣəɧɕ ɖɌɘɑəɨ (ɝɞɜɑɗɖɌ) Ɏ ɝɞɑəɖɌɡ 

ɐɔɝɞɌɗɨəɚɕ ɛɚɐɎɓɐɚɤəɚɕ ɖɔɤɖɔ, ɖɚɞɚɜɧɕ Ɏɧ-

ɓɧɎɌɑɞ ɚɍɝɞɜɟɖɢɔɪ ɔ ɐɔɗɌɞɌɢɔɪ ɖɔɤɖɔ, ɓɌɛɚɗ-

əɑəəɚɕ ɒɔɐɖɚɝɞɨɪ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɞɚə-

ɖɚɕ ɖɔɤɖɔ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ).  

ȴɝɞɚɣəɔɖ: Gore R.M.,  Thakrar K. H. ,  Newmark  

G.M. ,  Mehta U.K.,   Berlin  J. W. Gallbladde r Ima g-

ing. Gastroenterology Clinics of North Amer ica. 

2010; 39  (2): 265 -287.  

ȼɔɝ. 8. ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

çɀɌɜɠɚɜɚɎɧɕè ɒɑɗɣəɧɕ ɛɟɓɧɜɨ ɝ ɞɚɣɑɣəɧɘɔ 

ɚɣɌɏɌɘɔ ɖɌɗɨɢɔɠɔɖɌɢɔɔ. 

ȴɝɞɚɣəɔɖ: Lim J.H. , Kim  K.W., Choi D. Biliary 

Tract and Gallbladder. CT and  MRI of the Whole 

Body , Fith Ed ition,  Elsevier . 2009;  31 : 1373 -

1453.  
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əɑɛɜɚɝɞɧɘ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɘ ɐɔɌɏəɚɓɚɘ, ɖɚ-

ɏɐɌ ɔɘɑɪɞɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɫ ɐɗɫ ɐɜɟɏɔɡ Ɏɔ-

ɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ɟɜəɧɕ ɜɚɝɞ ɖɚɗɔɣɑɝɞɎɌ ɔ ɜɌɝɤɔɜɑəɔɑ 

ɝɛɑɖɞɜɌ ɜɌɐɔɚɣɌɝɞɚɞəɧɡ ɖɌɞɑɞɑɜəɧɡ 

Ɍɍɗɫɢɔɕ (ȼɃȬ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ 

əɌɜɟɤɑəɔɫɘɔ ɜɔɞɘɌ ɝɑɜɐɢɌ Ɏ ɛɚɝɗɑɐəɑɑ ɐɑɝɫ-

ɞɔɗɑɞɔɑ ɝɞɔɘɟɗɔɜɚɎɌɗɔ ɌɖɞɔɎəɧɕ ɛɚɔɝɖ ɔ ɜɌɓ-

Ɏɔɞɔɑ əɚɎɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɑɜɐɢɌ. ȶ 

ɚɐəɚɘɟ ɔɓ ɞɌɖɔɡ ɘɑɞɚɐɚɎ, ɖɚɞɚɜɧɕ ɔɝɛɚɗɨɓɟɑɞɝɫ 

Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɌ, ɚɞ-

əɚɝɔɞɝɫ ɎəɟɞɜɔɝɑɜɐɑɣəɌɫ (ȮȽ) ɩɡɚɖɌɜɐɔɚɏɜɌ-

ɠɔɫ (ȮȽ ɉɡɚȶȯ). ȬɖɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ ɩɞɚɕ ɘɑ-

ɞɚɐɔɖɔ Ɏ ɜɌɍɚɞɟ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚ-

ɜɌɞɚɜɔɔ ɚɍɟɝɗɚɎɗɑəɚ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɝɞɜɑɘ-

ɗɑəɔɑɘ ɍɚɗɑɑ ɞɚɣəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɑ ɚɜɔɑəɞɔɜɧ ɝɑɜɐɢɌ Ɏɚ Ɏɜɑɘɫ ɖɌɞɑɞɑɜəɧɡ 

ɛɜɚɢɑɐɟɜ, ɝ ɐɜɟɏɚɕ ɝɞɚɜɚəɧ, ɝɞɜɑɘɗɑəɔɑɘ ɘɌɖ-

ɝɔɘɌɗɨəɚ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɑɜɝɚ-

əɌɗ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ.  

ȸɑɞɚɐɔɖɌ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɜɔ ɚɛɔɝɌəɔɔ ɔɝɞɚɜɔɣɑɝɖɔɡ ɌɝɛɑɖɞɚɎ ɘɑ-

ɞɚɐɔɖɔ əɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɝɌɘɧɕ ɜɌə-

əɔɕ ɩɞɌɛ ɜɌɓɎɔɞɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɘɑɞɚɐɚɎ 

ɛɜɔɡɚɐɔɞɝɫ əɌ ɝɑɜɑɐɔəɟ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ, 

ɟɒɑ Ɏ 1956 ɏɚɐɟ ɔɝɝɗɑɐɚɎɌɗɝɫ ɛɚɞɑəɢɔɌɗ ɚɞɚɍ-

ɜɌɒɑəɔɫ ɝɑɜɐɑɣəɧɡ ɝɞɜɟɖɞɟɜ ɟɝɞɜɚɕɝɞɎɌɘɔ, 

ɚɝəɚɎɌəəɧɘɔ əɌ ɖɌɞɑɞɑɜɔɓɌɢɔɔ [1]. ȽɌɘɧɑ ɛɑɜ-

Ɏɧɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɚəɚɖɜɔɝɞɌɗ-

ɗɔɣɑɝɖɔɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɐɌɞɣɔɖɔ, əɑɖɚɞɚɜɧɑ 

ɔɓ ɖɚɞɚɜɧɡ ɎɜɌɥɌɗɔɝɨ, ɣɞɚɍɧ ɛɚɗɟɣɔɞɨ ɚɞɚɍɜɌ-

ɒɑəɔɑ ɝɑɜɐɢɌ [2, 3]. Ȯ ɝɑɜɑɐɔəɑ 1960-ɡ 

R.C.Eggleton ɔ ɝɚɌɎɞ. ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɘɑɡɌəɔɣɑ-

ɝɖɔɕ ɎɜɌɥɌɪɥɔɕɝɫ 4-ɩɗɑɘɑəɞəɧɕ ɟɗɨɞɜɌɓɎɟɖɚ-

Ɏɚɕ ɐɌɞɣɔɖ, Ɍ Ɏ 1969 ɏɚɐɟ N.Bom ɔ ɝɚɌɎɞ. Ɏ ȼɚɞ-

ɞɑɜɐɌɘɑ ɜɌɓɜɌɍɚɞɌɗ ɠɌɓɔɜɚɎɌəəɧɕ ɐɌɞɣɔɖ ɝ 32 

ɩɗɑɘɑəɞɌɘɔ [4, 5, 6]. ɉɞɌ ɜɌɓɜɌɍɚɞɖɌ ɛɜɑɐɤɑ-

ɝɞɎɚɎɌɗɌ ɜɌɓɎɔɞɔɪ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɛɜɔ ɛɚɘɚ-

ɥɔ ɖɌɞɑɞɑɜəɧɡ ɞɑɡəɚɗɚɏɔɕ. ȼɌɓɎɔɞɔɪ ɩɞɚɏɚ 

əɌɛɜɌɎɗɑəɔɫ ɝɛɚɝɚɍɝɞɎɚɎɌɗɔ ɝɗɚɒəɚɝɞɔ Ɏɧɐɑ-

ɗɑəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɔ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɕ ɌəɌɞɚɘɔɔ 

ɖɜɟɛəɧɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ Ɏɚ Ɏɜɑɘɫ ɚɐ-

əɚɛɗɌəɚɎɚɕ, Ɍ ɓɌɞɑɘ ɔ ɐɎɟɡɘɑɜəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ. ɂɑɗɨɪ ɘɑɞɚɐɔɖɔ ɍɧɗɚ ɞɚɣəɚɑ ɔɓɘɑɜɑəɔɑ 

ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɚɎ. ȹɑɖɚɞɚɜɧɑ ɔɓ ɜɌəəɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɝ ɠɌ-

ɓɚɎɚɕ ɞɑɡəɚɗɚɏɔɑɕ ɔ ɢɎɑɞəɧɘ ɐɚɛɗɑɜɚɘ ɍɧɗɔ 

ɛɜɑɐɛɜɔəɫɞɧ ɝ ɘɔəɔɌɞɪɜɔɓɔɜɚɎɌəəɧɘɔ 

ɞɜɌəɝɩɓɚɠɌɏɌɗɨəɧɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ əɌ ɩɖɝ-

ɛɑɜɔɘɑəɞɌɗɨəɧɡ ɒɔɎɚɞəɧɡ [5 ,7]. 

ȮɧɝɚɖɚɣɌɝɞɚɞəɧɑ ɎɜɌɥɌɪɥɔɑɝɫ ɖɌɞɑɞɑɜ-

əɧɑ ɐɌɞɣɔɖɔ ɝ ɜɌɍɚɣɔɘ ɐɔɌɛɌɓɚəɚɘ ɚɞ 20 ɐɚ 30 

ɘȯɢ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɔ Ɏəɑɐɜɑəɧ Ɏ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɛɜɌɖɞɔɖɟ ɐɗɫ ɎəɟɞɜɔɖɚɜɚəɌɜəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɖɚɞɚɜɧɑ ɛɜɔəɑɝɗɔ əɚɎɧɑ ɚɞɖɜɧɞɔɫ Ɏ ɚɍ-

ɗɌɝɞɔ ɌɞɑɜɚɝɖɗɑɜɚɓɌ, ɝɚɝɟɐɔɝɞɚɏɚ ɚɞɎɑɞɌ əɌ 

ɝɞɑəɞɔɜɚɎɌəɔɑ ɔ ɖɚɜɚəɌɜəɟɪ ɛɗɌɝɞɔɖɟ [8]. Ⱥɐ-

əɌɖɚ ɐɌɞɣɔɖɔ ɝ ɞɌɖɚɕ ɣɌɝɞɚɞɚɕ əɑ ɛɚɐɡɚɐɔɗɔ 

ɐɗɫ ɚɞɚɍɜɌɒɑəɔɫ Ɏəɟɞɜɔɝɑɜɐɑɣəɧɡ ɝɞɜɟɖɞɟɜ ɔ Ɏ 

ɐɌɗɨəɑɕɤɑɘ ɛɚɫɎɔɗɔɝɨ Ɏɑɜɝɔɔ ɞɌɖɔɡ ɎɜɌɥɌɪ-

ɥɔɡɝɫ ɚɐəɚɩɗɑɘɑəɞəɧɡ ɟɝɞɜɚɕɝɞɎ ɝ ɍɚɗɑɑ əɔɓ-

ɖɚɕ ɣɌɝɞɚɞɚɕ (ɚɞ 10 ɐɚ 12,5 ɘȯɢ). N.G.Pandian ɔ 

ɝɚɌɎɞ. ɛɜɑɐɗɚɒɔɗ ɔɝɛɚɗɨɓɚɎɌɞɨ ɔɡ ɐɗɫ Ɏəɟɞɜɔ-

ɝɑɜɐɑɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ Ɏ 1990 ɏɚɐɌ [9] (ɜɔɝ. 

1). ȰɌəəɧɕ ɘɑɞɚɐ ɛɜɔɘɑəɫɗɝɫ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, 

ɐɗɫ ɖɚəɞɜɚɗɫ ɛɜɚɎɑɐɑəɔɫ ɖɌɞɑɞɑɜəɚɏɚ ɓɌɖɜɧɞɔɫ 

ɐɑɠɑɖɞɌ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ [10, 13]. 

ȹɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɔɘɑəɑəɔɫ  ȮȽ ɉɡɚȶȯ Ɏ 

ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ ɎɚɓəɔɖɗɌ 

ɝ ɜɌɓɎɔɞɔɑɘ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɔ ɝɑɜɐɢɌ ɔ ɛɚɫɎ-

ɗɑəɔɑɘ ɍɚɗɑɑ ɝɗɚɒəɧɡ ɘɑɞɚɐɔɖ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ 

ɖɌɞɑɞɑɜəɚɕ Ɍɍɗɫɢɔɔ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ 

(ɜɌɐɔɚɣɌɝɞɚɞəɌɫ ɖɌɞɑɞɑɜəɌɫ ɔɓɚɗɫɢɔɫ ɟɝɞɨɑɎ 

ɗɑɏɚɣəɧɡ Ɏɑə ɟ ɛɌɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ 

ɛɜɑɐɝɑɜɐɔɕ, ȼɃȬ ɔɤɑɘɔɣɑɝɖɔɡ ɒɑɗɟɐɚɣɖɚɎɧɡ 

ɞɌɡɔɖɌɜɐɔɕ). 

ȾɜɑɍɚɎɌəɔɫ ɖ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɚɘɟ 

ɚɞɚɍɜɌɒɑəɔɪ. 

ȷɪɍɚɕ ɜɑɒɔɘ ɉɡɚȶȯ, ɔɝɛɚɗɨɓɟɪɥɔɕɝɫ ɐɗɫ 

ɖɚəɞɜɚɗɫ ɓɌ ɔəɞɑɜɎɑəɢɔɚəəɧɘɔ ɛɜɚɢɑɐɟɜɌɘɔ 

ɐɚɗɒɑə ɚɍɗɌɐɌɞɨ ɚɛɜɑɐɑɗɑəəɧɘɔ ɔɐɑɌɗɨəɧɘɔ 

ɡɌɜɌɖɞɑɜəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. ɉɞɔ ɝɎɚɕɝɞɎɌ Ɏɖɗɪ-

ɣɌɪɞ Ɏ ɝɑɍɫ ɟɐɚɍəɚɑ ɐɗɫ ɡɔɜɟɜɏɌ ɔ ɛɌɢɔɑəɞɌ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ ɔ ɛɜɚɝɞɚɕ ɘɑɡɌəɔɓɘ. ȴəɝɞɜɟ-

ɘɑəɞɧ ɚɞɚɍɜɌɒɑəɔɫ ɐɚɗɒəɧ ɚɍɑɝɛɑɣɔɎɌɞɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɛɚɗəɚɏɚ ɢɎɑɞəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ ɔ 

ɚɞɚɍɜɌɒɑəɔɫ ɩɠɠɑɖɞɌ ȰɚɛɗɑɜɌ ɛɜɔ ɔɝɝɗɑɐɚɎɌ-

əɔɔ ɖɜɚɎɚɞɚɖɌ. Ȱɗɫ Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɞɜɑɍɟɪɞɝɫ ɔəɞɜɚɐɦɪɝɑɜɧ ɘɌɗɚɏɚ ɐɔɌ-

ɘɑɞɜɌ, ɣɞɚɍɧ ɝɐɑɗɌɞɨ Ɏɚɓɘɚɒəɧɘ ɑɏɚ ɛɜɔɘɑəɑ-

əɔɑ ɐɗɫ ɘɌɗɑəɨɖɔɡ ɐɑɞɑɕ. Ɂɔɜɟɜɏ ɐɚɗɒɑə ɛɚɗəɚ-

ɝɞɨɪ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɚɞɚɍɜɌɒɑəɔɑ, Ɍ ɔəɝɞɜɟ-

ɘɑəɞɧ ɚɞɚɍɜɌɒɑəɔɫ ɐɚɗɒəɧ ɚɍɑɝɛɑɣɔɎɌɞɨ əɟɒ-

əɟɪ ɏɗɟɍɔəɟ ɛɜɚəɔɖəɚɎɑəɔɫ (ɚɞ 8 ɐɚ 10 ɝɘ), 

ɣɞɚɍɧ ɝɐɑɗɌɞɨ Ɏɚɓɘɚɒəɧɘ ɚɍɓɚɜ ɗɑɏɚɣəɧɡ Ɏɑə 

ɣɑɜɑɓ ɛɜɌɎɚɑ ɛɜɑɐɝɑɜɐɔɑ, Ɍ ɞɌɖɒɑ Ɏɑɜɡɟɤɖɟ ɗɑ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ  (ȷȲ)  [11, 12].  ȲɑɗɌɞɑɗɨəɚ,  ɣɞɚ 

ȭ 

 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ. 

ȽɚɎɜɑɘɑəəɧɕ ɐɌɞɣɔɖ ɐɗɫ Ɏəɟɞɜɔɝɑɜɐɑɣəɚɕ ɉɁȺ-

ȶȯ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):91-96        DOI:10.21569/2222-7415-2016-6-2-91-96           ʉʪʨʘʥʠʮʘ  93 
 

ɍɧ ȮȽ ɉɡɚȶȯ ɔɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɝɜɌɎəɔɘɧ ɔɗɔ 

ɛɜɑɎɚɝɡɚɐɔɗɔ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ 

ɛɚɘɚɥɔ ɣɜɑɝɛɔɥɑɎɚɐəɚɕ (ɃȻ) ɉɡɚȶȯ, əɚ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɩɞɚ ɜɑɌɗɔɓɚɎɌəɚ ɞɚɗɨɖɚ Ɏ ɛɜɔ-

ɍɗɔɒɑəəɚɕ ɖ ɐɌɞɣɔɖɟ ȮȽ ɉɡɚȶȯ ɓɚəɑ [4, 14]. 

ȾɜɌəɝɝɑɛɞɌɗɨəɌɫ ɛɟəɖɢɔɫ. 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȮȽ ɉɡɚȶȯ ɛɜɚɣəɚ ɓɌ-

ɜɑɖɚɘɑəɐɚɎɌɗɌ ɝɑɍɫ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ ɛɑɜɎɚɕ 

ɗɔəɔɔ ɐɗɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ ɛɟəɖ-

ɢɔɔ ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ, ɛɚɝɖɚɗɨɖɟ 

ɛɚɓɎɚɗɫɑɞ ɣɑɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɎɌɗɨəɟɪ ɫɘ-

ɖɟ. ȾɜɌəɝɝɑɛɞɌɗɨəɌɫ ɛɟəɖɢɔɫ Ɏ ɐɜɟɏɔɡ ɚɍɗɌɝɞɫɡ 

ɘɑɒɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ əɑ ɫɎɗɫɑɞɝɫ ɍɑɓ-

ɚɛɌɝəɚɕ ɔ ɛɜɚɐɎɔɒɑəɔɑ ɖɌɞɑɞɑɜɌ ɚɞ ɛɜɌɎɚɏɚ ɖ 

ɗɑɎɚɘɟ ɛɜɑɐɝɑɜɐɔɪ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɚɝɗɚɒəɑ-

əɔɫɘ. Ȯɡɚɐ ɞɜɌəɝɝɑɛɞɌɗɨəɚɕ ɔɏɗɚɕ Ɏ Ɍɚɜɞɟ ɔ 

ɛɑɜɔɖɌɜɐɔɌɗɨəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ ɝɚɓɐɌɪɞ ɣɜɑɓ-

ɎɧɣɌɕəɚ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɏɑɘɚɛɑɜɔɖɌɜɐɌ. ȶɜɌɕəɑ 

əɑɚɍɡɚɐɔɘɧɘ ɫɎɗɫɑɞɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɉɡɚȶȯ 

ɔɓɚɍɜɌɒɑəɔɫ, ɔɓɘɑɜɑəɔɑ ɐɌɎɗɑəɔɫ ɔ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ ɝɞɜɟɖɞɟɜ ɛɑɜɑɐ ɛɜɚɐɎɔɒɑəɔɑɘ 

əɌɛɜɌɎɗɫɪɥɔɡ ɔəɞɜɚɐɦɪɝɑɜɚɎ Ɏ ɗɑɎɚɑ ɛɜɑɐ-

ɝɑɜɐɔɑ (ɜɔɝ. 2).  

ɃɜɑɝɛɔɥɑɎɚɐəɌɫ ɉɡɚȶȯ (ɃȻ ɉɡɚȶȯ) ɞɌɖɒɑ 

ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɘɑɒɛɜɑɐɝɑɜɐəɟɪ 

ɛɑɜɑɏɚɜɚɐɖɟ ɔ ɍɑɓɚɛɌɝəɚ Ɏɧɛɚɗəɔɞɨ ɞɜɌəɝɝɑɛ-

ɞɌɗɨəɟɪ ɛɟəɖɢɔɪ, ɚɐəɌɖɚ ɓəɌɣɔɞɑɗɨəɧɕ ɐɔɝ-

ɖɚɘɠɚɜɞ ɟ ɛɌɢɔɑəɞɌ ɛɜɔ ɐɗɔɞɑɗɨəɚɘ əɌɡɚɒɐɑ-

əɔɔ ɐɌɞɣɔɖɌ Ɏ ɛɔɥɑɎɚɐɑ, Ɍ ɞɌɖɒɑ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɛɜɔɝɟɞɝɞɎɔɫ ɝɛɑɢɔɌɗɔɝɞɌ ɛɚ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ, ɐɑɗɌɪɞ ȮȽ ɉɡɚȶȯ ɍɚ-

ɗɑɑ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɕ ɘɑɞɚɐɔɖɚɕ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɞɜɌɝɝɑɛɞɌɗɨəɚɕ ɛɟəɖɢɔɔ [20].  

Ȼɜɔɘɑəɑəɔɑ ȮȽ ɉɡɚȶȯ Ɏ ɗɑɣɑəɔɔ ɠɔɍ-

ɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ. 

Ȼɜɑɐɝɑɜɐɔɫ Ɏ əɚɜɘɑ ɫɎɗɫɪɞɝɫ ɞɚəɖɚɝɞɑə-

əɧɘɔ ɝɞɜɟɖɞɟɜɌɘɔ (ɞɚɗɥɔəɌ ɝɞɑəɚɖ əɑ ɛɜɑɎɧ-

ɤɌɑɞ 4 ɘɘ); ɚɐəɌɖɚ ɝɞɑəɖɌ ɛɜɑɐɝɑɜɐɔɫ ɘɚɒɑɞ 

ɍɧɞɨ ɞɚəɨɤɑ, Ɍ Ɏɍɗɔɓɔ ɛɜɑɐɝɑɜɐəɚ-

ɒɑɗɟɐɚɣɖɚɎɚɕ ɍɚɜɚɓɐɧ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 2,0 ɘɘ. 

ȽɟɥɑɝɞɎɟɑɞ ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɌɫ ɌəɌɞɚɘɔɣɑɝɖɌɫ 

ɏɑɞɑɜɚɏɑəəɚɝɞɨ ɞɚɗɥɔəɧ ɝɞɑəɖɔ ɛɜɑɐɝɑɜɐɔɕ əɌ 

ɟɜɚɎəɑ ɛɑɜɑɐəɑɕ, Ɏɑɜɡəɑɕ, ɓɌɐəɑɕ ɔ ɗɌɞɑɜɌɗɨ-

əɚɕ ɣɌɝɞɑɕ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ [21, 22]. ȴɘɑɑɞɝɫ 

ɝɗɚɒəɚɑ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɚɞəɚɤɑəɔɑ ɘɑɒɐɟ ɓɌɐ-

əɑɕ ɝɞɑəɖɚɕ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ, ɛɑɜɔɖɌɜɐɚɘ, 

ɛɚɛɑɜɑɣəɧɘ ɔ ɖɚɝɧɘ ɝɔəɟɝɌɘɔ ɔ ɝɘɑɒəɧɘɔ 

ɝɞɜɟɖɞɟɜɌɘɔ, ɞɌɖɔɘɔ ɖɌɖ ɌɚɜɞɌ ɔ ɛɔɥɑɎɚɐ [23, 

24]. Ȯɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜ ȼɃȬ Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜ-

ɐɔɔ, ɗɪɍɌɫ ɔɓ ɩɞɔɡ ɝɞɜɟɖɞɟɜ ɘɚɒɑɞ ɍɧɞɨ ɛɚ-

ɎɜɑɒɐɑəɌ. ȷɑɏɚɣəɧɑ Ɏɑəɧ ɜɌɝɛɚɗɚɒɑəɧ ɝɓɌɐɔ ɔ 

ɔɘɑɪɞ ɘɧɤɑɣəɧɑ ɘɟɠɞɧ, ɖɚɞɚɜɧɑ ɔɡ ɚɖɜɟɒɌ-

ɪɞ. ɀɌɓɔɜɚɎɌəəɚɑ ȮȽ ɉɡɚȶȯ ɔɓɚɍɜɌɒɑəɔɑ ɚɣɑəɨ 

ɛɚɗɑɓəɚ ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə ɔ 

ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɌəɞɜɌɗɨəɚɕ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ 

ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɚɕ Ɏɑəɧ əɌ ɍɑɓɚɛɌɝəɚɘ ɜɌɝɝɞɚ-

ɫəɔɔ ɚɞ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə [25]. ȮȽ ɉɡɚȶȯ 

ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ Ɏɚ Ɏɜɑɘɫ ɌəɞɜɌɗɨ-

əɚɕ ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɛɜɔ ɠɔɍɜɔɗɗɫɢɔɔ 

ɛɜɑɐɝɑɜɐɔɕ ɐɗɫ ɞɔɞɜɚɎɌəɔɫ ɛɚɐɌɣɔ ɩəɑɜɏɔɔ ɛɚɐ 

ɖɚəɞɜɚɗɑɘ ɓɌ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɘɔɖɜɚɛɟɓɧɜɨɖɚɎ 

[26]. ȭɚɗɑɑ ɞɚɏɚ, Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ȮȽ ɉɡɚȶȯ ɔɓɚɍ-

ɜɌɒɑəɔɑ ɛɚɖɌɓɌɗɚ ɝɎɚɑ ɛɜɑɎɚɝɡɚɐɝɞɎɚ əɌɐ ɩɗɑɖ-

ɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ, ɞɌɖɔɘɔ 

ɖɌɖ ɖɚəɞɜɚɗɨ ɩɗɑɖɞɜɔɣɑɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ, 

ɐɗɫ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɟɣɌɝɞɖɚɎ, ɖɚɞɚɜɧɑ ɍɑɓ-

ɚɛɌɝəɧ ɐɗɫ Ɍɍɗɫɢɔɔ [27]. Ⱥɛɜɑɐɑɗɑəɔɑ ɞɚɗɥɔəɧ 

ɝɞɑəɚɖ ɛɜɔ ɛɚɘɚɥɔ ȮȽ ɉɡɚȶȯ ɞɌɖɒɑ ɎɌɒəɚ ɐɗɫ 

ɖɚəɞɜɚɗɫ ɔ ɚɢɑəɖɔ ɎɚɓɐɑɕɝɞɎɔɕ Ɏɚ Ɏɜɑɘɫ ȼɃȬ 

[28].  

Ⱥɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɢɑəəɧɡ ɜɚɗɑɕ ȮȽ 

ɉɡɚȶȯ Ɏ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ 

ɫɎɗɫɑɞɝɫ ɖɚəɞɜɚɗɨ ɓɌ ɛɑɜɔɖɌɜɐɔɌɗɨəɧɘ Ɏɧɛɚ-

ɞɚɘ ɔ ɛɜɑɐɚɞɎɜɌɥɑəɔɑɘ ɗɪɍɚɕ əɑɝɞɌɍɔɗɨəɚɝɞɔ 

ɏɑɘɚɐɔəɌɘɔɖɔ Ɏɚ Ɏɜɑɘɫ ɖɌɞɑɞɑɜəɚɕ ɌɍɗɌɢɔɔ 

[24]. ȻɔɥɑɎɚɐ ɛɜɑɐɝɞɌɎɗɫɑɞ Ɏɚɓɘɚɒəɚɑ ɓɌɞɜɟɐ-

əɑəɔɑ ɛɜɔ Ɍɍɗɫɢɔɔ ɘɔɚɖɌɜɐɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ 

ɛɚ ɛɜɔɣɔəɑ ɑɏɚ ɍɗɔɓɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɖ ɓɌɐəɑɕ 

ɝɞɑəɖɑ. ȺɍɜɌɓɚɎɌəɔɑ ɛɜɑɐɝɑɜɐəɚ-ɛɔɥɑɎɚɐəɚɕ 

ɠɔɝɞɟɗɧ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ ɏɜɚɓəɧɡ 

ɚɝɗɚɒəɑəɔɕ Ɍɍɗɫɢɔɔ Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ [30]. 

ȮȽ ɉɡɚȶȯ ɩɠɠɑɖɞɔɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɔɐɑə-

ɞɔɠɔɖɌɢɔɔ ɛɚɗɚɒɑəɔɫ ɛɔɥɑɎɚɐɌ Ɏɚ Ɏɜɑɘɫ ɩɞɚɕ 

ɛɜɚɢɑɐɟɜɧ [31, 32]. ȼɌɝɛɚɗɚɒɑəɔɑ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɞɌɖɒɑ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑəɚ ɛɜɔ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ȮȽ ɉɡɚȶȯ Ɏɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜ ȼɃȬ 

[33]. ȴɝɛɚɗɨɓɚɎɌəɔɑ ȮȽ ɉɡɚȶȯ ɛɜɔ ȼɃȬ ɛɚɓɎɚɗɫ-

ɑɞ ɞɥɌɞɑɗɨəɚ ɖɚəɞɜɚɗɔɜɚɎɌɞɨ ɚɍɜɌɓɚɎɌəɔɑ 

ɞɜɚɘɍɚɎ əɌ ɖɌɞɑɞɑɜɌɡ ɔ ɔəɞɜɚɐɦɪɝɑɜɌɡ (ɜɔɝ. 3.) 

ɔ ɛɜɚɎɚɐɔɞɨ ɩɠɠɑɖɞɔɎəɟɪ ɛɜɚɠɔɗɌɖɞɔɖɟ 

ɞɜɚɘɍɚɩɘɍɚɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ [42]. 

ȴɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɡɚɐɑ ɖɚɞɚɜɚɏɚ ɝɜɌɎəɔɎɌ-

ɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɛɜɚɎɑɐɑəɔɫ ɛɜɚɢɑɐɟɜɧ ɔɓɚɗɫ-

ɢɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɝ ɛɜɔɘɑəɑəɔɑɘ ɢɔɜɖɟɗɫɜəɧɡ 

ɖɌɜɞɔɜɟɪɥɔɡ ɖɌɞɑɞɑɜɚɎ, ɖɌɖ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɘɑɞɚɐɌ ȮȽ ɉɡɚȶȯ,  ɞɌɖ ɔ  ɍɑɓ əɑɏɚ, ɛɚɖɌɓɌɗɚ, ɣɞɚ  

 

ȼɔɝ. 2.  Ȯəɟɞɜɔɝɑɜɐɑɣəɚɕ ɉɁȺ-ȶȯ. 

ȾɜɌəɝɝɑɛɞɌɗɨəɌɫ ɛɟəɖɢɔɫ. 
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ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɗɑɏɚɣəɧɡ Ɏɑə ɛɚɐ ɠɗɪɚɜɚ-

ɝɖɚɛɔɣɑɝɖɔɘ ɖɚəɞɜɚɗɑɘ əɑ ɛɚɓɎɚɗɔɗɚ ɞɚɣəɚ 

ɚɛɜɑɐɑɗɔɞɨ ɔɝɞɔəəɚɑ ɟɝɞɨɑ ɗɑɏɚɣəɚɕ Ɏɑəɧ Ɏ 

ɝɜɌɎəɑəɔɔ ɝ ȮȽ ɉɡɚȶȯ. ȱɥɑ ɚɐəɔɘ ɛɜɑɔɘɟɥɑ-

ɝɞɎɚɘ ȮȽ ɉɡɚȶȯ ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɖɚəɞɜɚ-

ɗɔɜɚɎɌɞɨ ɖɚəɞɌɖɞ ɘɑɒɐɟ ɩɗɑɖɞɜɚɐɚɘ ɔ ɩəɐɚɖɌɜ-

ɐɚɘ Ɏ ɞɑɣɑəɔɑ Ɏɝɑɕ ɛɜɚɢɑɐɟɜɧ ȼɃȬ [44, 45]. 

Ƚɞɑəɚɓɧ ɗɑɏɚɣəɧɡ Ɏɑə ɞɌɖɒɑ ɚɢɑəɔɎɌɪɞɝɫ ɛɜɔ 

ȮȽ ɉɡɚȶȯ ɝ ɛɚɘɚɥɨɪ ɐɚɛɗɑɜɚɎɝɖɔɡ ɔɓɘɑɜɑəɔɕ. 

Ƚ ɛɚɘɚɥɨɪ ɐɚɛɗɑɜɚɎɝɖɚɏɚ ɘɑɞɚɐɌ Ɏɚɓɘɚɒəɚ 

ɛɜɚɎɑɝɞɔ ɚɢɑəɖɟ ɛɌɜɌɘɑɞɜɚɎ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɛɟɗɨɝɚɎɚɕ Ɏɚɗəɧ Ɏ ɟɝɞɨɑ  ɖɌɒɐɚɕ ɛɚɐɎɑɜɏɌɪ-

ɥɑɕɝɫ ɛɜɚɢɑɐɟɜɑ Ɏɑəɧ, ɐɚ ɔ ɛɚɝɗɑ ɢɔɜɖɟɗɫɜəɚɕ 

Ɍɍɗɫɢɔɔ [43]. 

ɃɜɑɓɖɚɒəɌɫ ɎəɟɞɜɔɛɑɜɔɖɌɜɐɔɌɗɨəɌɫ 

ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ. 

ȹɑɐɚɝɞɌɞɖɌɘɔ ȮȽ ɉɡɚȶȯ ɫɎɗɫɪɞɝɫ ɚɏɜɌ-

əɔɣɑəəɌɫ Ɏɔɐɔɘɚɝɞɨ əɑɖɚɞɚɜɧɡ ɝɞɜɟɖɞɟɜ ɔɓ-ɓɌ 

ɍɗɔɓɖɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ȮȽ ɉɡɚȶȯ ɖɌɞɑɞɑɜɌ ɖ 

ɩɞɔɘ ɩəɐɚɖɌɜɐɔɌɗɨəɧɘ ɝɞɜɟɖɞɟɜɌɘ, ɝɜɌɎəɔ-

ɞɑɗɨəɚɕ əɑɝɞɌɍɔɗɨəɚɝɞɨɪ ɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ [22]. Ȯ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɎəɟɞɜɔɛɑɜɔɖɌɜ-

ɐɔɌɗɨəɌɫ (ȮȻ) ɉɡɚȶȯ ɛɜɚɎɚɐɔɗɌɝɨ ɛɌɢɔɑəɞɌɘ Ɏɚ 

Ɏɜɑɘɫ ɩɛɔɖɌɜɐɔɌɗɨəɚɕ ɖɌɞɑɞɑɜəɚɕ ɌɍɗɌɢɔɔ. ȮȻ 

ɉɡɚȶȯ ɔɓɚɍɜɌɒɑəɔɫ ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɔɐɧ ɝɑɜɐɢɌ 

ɔɓ ɛɑɜɔɖɌɜɐɔɌɗɨəɚɏɚ ɝɔəɟɝɌ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɍɑɓ-

ɚɛɌɝəɧɘ ɔ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɚɞɚɍɜɌɒɑəɔɫ 

əɟɒəɧɡ ɝɑɜɐɑɣəɧɡ ɝɞɜɟɖɞɟɜ Ɏɚ Ɏɜɑɘɫ ɩɗɑɖɞɜɚ-

ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ, ɖɚɞɚɜɧɑ ɎɖɗɪɣɌɪɞ 

ɛɑɜɔɖɌɜɐɔɌɗɨəɧɕ ɐɚɝɞɟɛ. ɉɞɚɞ ɛɚɐɡɚɐ ɚɍɑɝɛɑ-

ɣɔɎɌɑɞ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑ-

ɘɑəɔ ɝ Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ ɞɑɡ ɝɞɜɟɖɞɟɜ, ɖɚ-

ɞɚɜɧɑ ɚɍɧɣəɚ əɑɗɑɏɖɚ ɟɎɔɐɑɞɨ ɝ ɛɚɘɚɥɨɪ ɞɜɌ-

ɐɔɢɔɚəəɚɕ ȮȽ ɉɡɚȶȯ, Ɍ ɞɌɖɒɑ ɚɍɑɝɛɑɣɔɎɌɑɞ 

ɟɗɟɣɤɑəəɟɪ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɜɌɐɔɢɔɚəəɚɕ ȮȽ 

ɉɡɚȶȯ, ɝɞɌɍɔɗɨəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ. ȮȻ ɉɡɚȶȯ 

ɘɑəɑɑ ɚɏɜɌəɔɣɑəɌ ɌɜɞɑɠɌɖɞɌɘɔ ɍɗɔɒəɑɕ ɓɚəɧ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȮȽ ɉɡɚȶȯ, ɛɚɝɖɚɗɨɖɟ ɖɌɞɑɞɑɜ 

ɛɚɘɑɥɌɑɞɝɫ ɝəɌɜɟɒɔ ɝɑɜɐɢɌ. ȾɌɖɒɑ ɚɍɑɝɛɑɣɔ-

ɎɌɑɞɝɫ ɝɞɌɍɔɗɨəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ, ɛɚɝɖɚɗɨɖɟ 

ɖɌɞɑɞɑɜ ɐɑɜɒɔɞɝɫ əɌ ɘɑɝɞɑ ɝɎɚɑɏɚ ɜɌɓɘɑɥɑəɔɫ 

Ɏ ɛɚɛɑɜɑɣəɚɘ ɔɗɔ ɖɚɝɚɘ ɝɔəɟɝɑ [34, 35]. 

ȰɌɗɨəɑɕɤɑɑ ɜɌɓɎɔɞɔɑ ȮȽ ɉɡɚȶȯ. 

Ȼɜɔ ɜɌɝɞɟɥɑɕ ɝɗɚɒəɚɝɞɔ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɔɡ ɛɜɚɢɑɐɟɜ ɔ Ɏɝɑ ɍɚɗɑɑ ɤɔɜɚɖɚɘ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ 

ɖɌɜɞɔɜɚɎɌəɔɫ ɔ ɚɍɦɑɐɔəɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɛɚ-

ɞɜɑɍɟɪɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɑ ɟɝɔɗɔɫ ɛɚ ɝɚɎɑɜ-

ɤɑəɝɞɎɚɎɌəɔɪ ȮȽ ɉɡɚȶȯ, ɣɞɚɍɧ ɘɌɖɝɔɘɌɗɨəɚ 

ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚ-

ɜɧɘ ɞɜɑɍɟɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɛɜɚɢɑɐɟɜɧ ȼɃȬ 

ɐɗɫ ɗɑɣɑəɔɫ əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ ɔɗɔ ɝɚɣɑ-

ɞɌəɔɑ ɛɜɚɢɑɐɟɜ ȼɃȬ ɔ ɔɘɛɗɌəɞɌɢɔɔ ɜɌɓɗɔɣəɧɡ 

ɟɝɞɜɚɕɝɞɎ ɐɗɫ ɗɑɣɑəɔɫ ɍɜɌɐɔ-, ɞɌɡɔɌɜɔɞɘɔɕ ɔ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (ɩɗɑɖɞɜɚɖɌɜɐɔɚɝɞɔ-

ɘɟɗɫɞɚɜ, ɖɌɜɐɔɚɎɑɜɞɑɜ-ɐɑɠɔɍɜɔɗɗɫɞɚɜ, ɟɝɞɜɚɕ-

ɝɞɎɚ ɐɗɫ ɝɑɜɐɑɣəɚɕ ɜɑɝɔəɡɜɚəɔɓɔɜɟɪɥɑɕ ɞɑɜɌ-

ɛɔɔ). M.Ziyad ɔ ɝɚɌɎɞ. Ɏ 2009 ɏɚɐɟ ɍɧɗ ɜɌɓɜɌɍɚ-

ɞɌə ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɖɌɞɑɞɑɜ ɘɔəɔɌɞɪɜəɚɏɚ 

ɜɌɓɘɑɜɌ ɝ ɚɍɜɌɥɑəəɧɘ əɌɓɌɐ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ 

ɚɖəɚɘ, ɖɚɞɚɜɧɕ ɔɘɑɑɞ ɖɌəɌɗ Ɏɐɚɗɨ ɝɎɚɑɕ ɚɝɔ 

ɐɗɫ ɜɌɐɔɚɣɌɝɞɚɞəɚɏɚ ɖɌɞɑɞɑɜɌ, ɣɞɚɍɧ ɚɍɦɑɐɔ-

əɔɞɨ ɚɞɚɍɜɌɒɑəɔɑ ɔ ɞɑɜɌɛɔɪ Ɏ ɚɐəɚɘ ɟɝɞɜɚɕ-

ɝɞɎɑ (ɜɔɝ. 3) [41].  

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɡɚɣɑɞɝɫ ɑɥɑ ɜɌɓ ɛɚɐɣɑɜɖ-

əɟɞɨ əɌɔɍɚɗɑɑ ɎɌɒəɧɑ ɛɚɗɚɒɔɞɑɗɨəɧɑ ɝɞɚɜɚəɧ 

ɛɜɔɘɑəɑəɔɫ ȮȽ ɉɡɚȶȯ Ɏ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɕ ɗɌɍɚɜɌɞɚɜɔɔ. ȶ ɞɌɖɔɘ ɝɞɚɜɚəɌɘ ɚɞəɚɝɫɞɝɫ 

ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɔ ɍɑɓ-

ɚɛɌɝəɚɝɞɔ Ɏɝɑɏɚ ɝɛɑɖɞɜɌ ɛɜɚɢɑɐɟɜ, Ɏɧɛɚɗəɫɑ-

ɘɧɡ ɡɔɜɟɜɏɌɘɔ-ɌɜɔɞɘɚɗɚɏɌɘɔ, Ɍ ɞɌɖɒɑ ɓəɌɣɔ-

ɞɑɗɨəɚɑ ɝəɔɒɑəɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ, ɖɌɖ əɌ ɘɑ-

ɐɔɢɔəɝɖɔɕ ɛɑɜɝɚəɌɗ ɩɗɑɖɞɜɚɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ 

ɗɌɍɚɜɌɞɚɜɔɔ, ɞɌɖ ɔ əɌ ɛɌɢɔɑəɞɌ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ Ɏ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɔ 

ɌəɏɔɚɏɜɌɠɔɔ ȿȶȭ ʈ1 ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ ɌɖɞɔɎəɚ Ɏəɑɐɜɫɪɞɝɫ ɝɌɘɧɑ ɛɑɜɑɐɚ-

Ɏɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɜɌɓɗɔɣəɧɡ 

əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ȮȽ 

ɉɡɚȶȯ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌ-

əɔɫ/ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɚɍɥɔɞɨ. 

 

  

 

  

 

ȼɔɝ. 3.  ȮəɟɞɜɔɝɑɜɐɑɣəɌɫ ɉɁȺ-ȶȯ. 

ȮɧɫɎɗɑəɔɑ ɞɜɚɘɍɚɓɌ ɔəɞɜɚɐɦɪɝɑɜɌ, ɜɌɝɛɚɗɚɒɑə-

əɚɏɚ Ɏ ɛɜɌɎɚɘ ɛɜɑɐɝɑɜɐɔɔ (ɝɞɜɑɗɖɌ). 
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ȮȴȳȿȬȷȴȳȬɂȴɋ ȺȻȿɁȺȷȱȵ ȲȱȷɃȹɇɁ ȻȿȾȱȵ ȴ ȲȱȷɃȹȺȯȺ Ȼȿȳɇȼɋ ð  

ȻȼȴȳȹȬȶȴ ȴ ȽȾȬȰȴȼȺȮȬȹȴȱ 

 

Ȼɜɚɠɑɝɝɚɜ ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯɜɔɏɚɜɔɕ ȯɜɔɏɚɜɨɑɎɔɣ 

 
Ɍ ɖɌɖɔɑ ɏɜɟɛɛɧ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɐɑɗɔɞɨ ɚɛɟɡɚɗɔ ɒɑɗɣəɚɏɚ ɐɑɜɑɎɌ? ȶɌɖɚɎɌ ɣɌ-

ɝɞɚɞɌ ɎɝɞɜɑɣɌɑɘɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɚɛɟɡɚɗɑɕ? ȹɌ ɖɌɖɔɑ ɞɚəɖɚɝɞɔ ɝɗɑɐɟɑɞ ɚɍɜɌ-

ɥɌɞɨ ɎəɔɘɌəɔɑ ɛɜɔ  ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɚɛɜɑɐɑɗɑ-

əɔɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ? ȶɌɖɔɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ? Ȯ ɣɑɘ ɔɡ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚ-

ɐəɫɤəɔɕ ɘɌɝɞɑɜ-ɖɗɌɝɝ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȿȳȴ, ȸȽȶȾ, ȸȼȾ, ɩəɐɚȿȳȴ, ɉȼȻɁȯ, ȻɉȾ/ȶȾ, ɌəɏɔɚɏɜɌɠɔɫ, ȶȾ 

ɡɚɗɌəɏɔɚɏɜɌɠɔɫ, ȸȼ ɩɗɌɝɞɚɏɜɌɠɔɫ. 

 
ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ.ȯ., karmazanovsky @ixv .ru  

 

Ȱɗɫ ɢɔɞɔɜɚɎɌəɔɫ: ȶɌɜɘɌɓɌəɚɎɝɖɔɕ ȯ.ȯ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɑɕ ɒɑɗɣəɧɡ ɛɟɞɑɕ 

ɔ ɒɑɗɣəɚɏɚ ɛɟɓɧɜɫ ð ɛɜɔɓəɌɖɔ ɔ ɝɞɌɐɔɜɚɎɌəɔɑ. REJR. 2016; 6 (2): 97-98 . 

DOI:10.21569/2222 -7415 -2016 -6-2-97-98 . 

 

VISUALIZATION OF TUMOURS OF BILIARY TRACTS AND GALLBLADDER 

 

Professor Karmazanovskiy Grigoriy Grigorõevich 
 

o what gro ups it is reasonable to devide gallbladder tumours? What is the occurrence 

rate of different tumours ? To what  details we should pay attention while making the 

differential d iagnosis  or establishing the lesion extent? What methods of radiology 

examination a re re asonable to use ? What are their advantages and disadvantages? T oday's 

master class gives the answer  to these and other q uestions .  

 

Keywords: US, MSCT, MRI, endoUS, ERCP, PET/CT, angiography, CT cholang i-

ography, MR elastography.  

 

Corresponding author : Karmazanovskiy G.G., karmazanovsky @ixv .ru  

 

For citation: Karmazanovsliy G.G. Visualization of tumor of biliary ducts and gallbla d-

der. REJR . 2016; 6 (2): 97-98.  DOI:10.21569/2222 -7415 -2016 -6-2-97-98 .    
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 A.V. Vishnevsky  

Inst itute of Surgery . 

Moscow, Russia.  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):99-103       DOI:10.21569/2222-7415-2016-6-2-99-103                 ʉʪʨʘʥʠʮʘ  98 
 

 
 
 

 

Ȼɜɚɠɑɝɝɚɜ, ɐ.ɘ.ə., ȼɟɖɚɎɚɐɔɞɑɗɨ ɚɞɐɑɗɑəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  ɀȯȿ çȴəɝɞɔɞɟɞ  

ɡɔɜɟɜɏɔɔ ɔɘ. Ȭ.Ȯ. ȮɔɤəɑɎɝɖɚɏɚè ȸɔəɓɐɜɌɎɝɚɢɜɌɓɎɔɞɔɫ. 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ.      ȮȴȳȿȬȷȴȳȬɂȴɋ ȺȻȿɁȺȷȱȵ ȲȱȷɃȹɇɁ ȻȿȾȱȵ ȴ ȲȱȷɃȹȺȯȺ Ȼȿȳɇȼɋ ð  

ȻȼȴȳȹȬȶȴ ȴ ȽȾȬȰȴȼȺȮȬȹȴȱ 

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

ɝɘɌɞɜɔɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚ-

ɖɌɗɨəɚɏɚ ɐɔɝɖɌ, ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

1) ȴɝɛɚɗɨɓɟɕɞɑ ɖəɚɛɖɔ ɎɗɑɎɚ ɔ ɎɛɜɌɎɚ Ɏ ɗɑɎɚɘ əɔɒəɑɘ ɟɏɗɟ ɝɞɜɌəɔɢɧ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ɛɚ ɝɗɌɕɐɌɘ. 

2) ȶɌɒɐɌɫ ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɑɖɝɞɚɎɧɘ ɔɗɔ ɓɎɟɖɚɎɧɘ ɖɚɘɘɑəɞɌɜɔɑɘ ɌɎɞɚɜɌ. Ȯɖɗɪɣɔɞɑ Ɏ Ɏɑɜɡəɑɘ ɗɑɎɚɘ 

ɟɏɗɟ ɞɜɑɞɨɪ ɎɖɗɌɐɖɟ ð ȳȬȸȱȾȶȴ. Ƚɗɑɐɔɞɑ ɓɌ ɞɑɖɝɞɚɘ ɌɎɞɚɜɌ ɛɜɔ ɛɑɜɑɖɗɪɣɑəɔɔ ɛɜɑɓɑəɞɌɢɔɔ əɌ əɚɎɧɕ ɝɗɌɕɐ. ȱɝɗɔ 

ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓɎɟɖɚɘ, ɞɚ ɚɞɜɑɏɟɗɔɜɟɕɞɑ ɟɜɚɎɑəɨ ɓɎɟɖɌ, əɌɒɌɎ əɌ ɔɖɚəɖɟ ɐɔəɌɘɔɖɌ. 

3) Ƀɞɚɍɧ Ɏɖɗɪɣɔɞɨ ɛɚɗəɚɩɖɜɌəəɧɕ ɛɜɚɝɘɚɞɜ ɛɜɑɓɑəɞɌɢɔɔ ɐɚɝɞɌɞɚɣəɚ əɌɒɌɞɨ ɗɑɎɚɕ ɖəɚɛɖɚɕ ɘɧɤɔ əɌ ɛɜɌɎɟɪ əɔɒ-

əɪɪ ɖɗɌɎɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

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

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

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑ-

ɥɑəɚ, ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 
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ȽɞɌɜɢɑɎɌ Ȳ.Ȭ., ȿɝɚɎɌ Ȭ.Ȯ., ɀɜɚɗɚɎɌ ȴ.ȯ., ȽɔɘɚəɚɎ ȶ.Ȭ., ȮɑɗɔɖɌɫ Ȯ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɞɘɑɞɔɞɨ ɖɗɔəɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɔ Ɏɚɓɘɚɒəɚɝɞɔ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ  ɚɝɞɜɚɕ   ɗɟɣɑɎɚɕ ɜɑɌɖ-

ɢɔɔ ɟ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑə ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ȸȼȾ ɐɔɌɏəɚɝɞɔɖɔ Ɏɧ-

ɜɌɒɑəəɚɕ ɚɝɞɜɚɕ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ ɟ ɍɚɗɨəɚɕ ɜɌɖɚɘ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  ɛɚɝɗɑ ɚɜ-

ɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɚɛɑɜɌɢɔɔ ɝ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɑɕ (ȴȺȷȾ) ɚɐəɚɖɜɌɞ-

əɚɕ ɐɚɓɚɕ 10 ȯɜ, ɣɞɚ ɝɚɝɞɌɎɗɫɑɞ 24,8 ȯɜ ɝɞɌəɐɌɜɞəɚɏɚ ɖɟɜɝɌ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɑɞɌɗɨəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ MȼT ɛɚɓɎɚɗɔɗɚ ɎɧɫɎɔɞɨ ɔ 

ɛɚɐɜɚɍəɚ ɚɛɔɝɌɞɨ ɛɜɔɓəɌɖɔ ɚɝɞɜɚɕ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ ɞɖɌəɑɕ ɚɝɞɌɎɤɑɕɝɫ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ (ɗɟɣɑɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɖɚɒɔ, ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɝɚɝɟɐɚɎ Ɏ ɚɝɞɌɎɤɑɕɝɫ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɑ), ɝɖɚɜɜɑɖɞɔɜɚɎɌɞɨ ɐɌɗɨəɑɕɤɟɪ ɞɌɖɞɔɖɟ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɖɔ. 

ȮɧɎɚɐɧ. ȭɚɗɨɤɌɫ ɜɚɗɨ ɚɞɎɚɐɔɞɝɫ MȼT Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɔ ɛɚ-

Ɏɜɑɒɐɑəɔɕ ɚɝɞɌɎɤɔɡɝɫ ɞɖɌəɑɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɟɝɗɚɎɔɫɡ ɛɜɚɎɑɐɑəɔɫ Ɏɧɝɚɖɚɐɚɓəɚɕ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɛɚɝɖɚɗɨɖɟ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɫ ɔ ɛɜɚɝɗɑɐɔɞɨ 

ɔɡ ɐɔəɌɘɔɖɟ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɌɫ ɚɛɑɜɌɢɔɫ, ɔəɞɜɌɚ-

ɛɑɜɌɢɔɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ, ɗɟɣɑɎɌɫ ɜɑɌɖɢɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(MȼT). 
ȶɚəɞɌɖɞəɧɕ ɌɎɞɚɜ: ȽɔɘɚəɚɎ ȶ.Ȭ., simonov _ka @bk .ru . 
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MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS OF ACUTE RADIATION 

REACTION IN BREAST CANCER PATIENT 

 

Startseva Zh. A., Usova A.V., Frolova I.G., Simonov K.A., Velikaya V.V.  
 

urpose.  To outline the clinical features and possibilities of magnetic resonance i m-

aging (MRI) in diagnosis of acute radiation reaction in breast cancer patient.  

Materials and methods . A clinical case of MRI diagnostics in patient with acute 

radiation reaction of the left breast after organ -preserving surgery with intraoperative radi o-

therapy using a single dose of 10 Gy on the site of removed tumor (equal to 24.8 Gy of co n-

ventional rad iation the rapy) is presented.   

Results.  Comprehensive examination with the use of MRI allowed to reveal signs of 

radi ation -induced damage to skin, soft tissues and vessels in the remaining breast and to 

correct further therapeutic approach.    

Conclusions . MRI can be useful in the diagnostics of acute radiation reaction and 

damage to remaining breast tissues against the background of radiotherapy. With the help 

of MRI the fe atures of it can be revealed and described as well as the follow up.     
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Keywords : breast cancer, organ -preserving surgery, intraoperative radiation therapy, 

radiation reaction, magnetic resonance imaging (MRI). breast cancer, organ -preserving su r-
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ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɚɎɜɑɘɑəəɧɘɔ ɝɞɌə-

ɐɌɜɞɌɘɔ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɓɌəɔɘɌɑɞ 

ɎɌɒəɑɕɤɑɑ ɘɑɝɞɚ Ɏ ɛɜɚɏɜɌɘɘɑ ɚɜɏɌəɚ-

ɝɚɡɜɌəɫɪɥɑɏɚ ɗɑɣɑəɔɫ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

(ȼȸȲ).  ȼɑɓɟɗɨɞɌɞɧ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɜɌəɐɚɘɔ-

ɓɔɜɚɎɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ 

ɞɚɘ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɌɑɞ ɣɔɝɗɚ 

ɘɑɝɞəɚɜɑɏɔɚəɌɜəɧɡ ɜɑɢɔɐɔɎɚɎ ȼȸȲ. ȶɜɚɘɑ ɞɚ-

ɏɚ, ɛɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ, ɚɍɥɌɫ 5-ɗɑɞəɫɫ 

ɎɧɒɔɎɌɑɘɚɝɞɨ ɐɚɝɞɔɏɌɑɞ  Ɏɧɝɚɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ 

(87-95%) ɛɜɔ ɝɚɡɜɌəɑəɔɔ ɡɚɜɚɤɑɏɚ ɖɚɝɘɑɞɔɣɑ-

ɝɖɚɏɚ ɩɠɠɑɖɞɌ ɔ Ɏɧɝɚɖɚɕ ɝɚɢɔɌɗɨəɚɕ ɜɑɌɍɔɗɔ-

ɞɌɢɔɔ ɍɚɗɨəɧɡ [1 - 3]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ  əɚ-

Ɏɧɕ ɘɑɞɚɐ ĭ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌ-

ɛɔɫ (ȴȺȷȾ), ɖɚɞɚɜɌɫ ɛɜɚɎɚɐɔɞɝɫ ɩɗɑɖɞɜɚəəɧɘ 

ɛɟɣɖɚɘ ɜɌɓɗɔɣəɚɕ ɩəɑɜɏɔɔ, ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

əɌɛɜɌɎɗɑəɔɑɘ Ɏ ɜɌɐɔɌɢɔɚəəɚɕ ɚəɖɚɗɚɏɔɔ [4 - 

6].  ȺɝəɚɎəɧɘ  ɛɜɑɔɘɟɥɑɝɞɎɚɘ ȴȺȷȾ ɫɎɗɫɑɞɝɫ 

ɞɚ, ɣɞɚ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔɝɞɚɣəɔɖ ɔɓɗɟɣɑəɔɫ ɘɚɒəɚ ɍɚ-

ɗɑɑ ɞɚɣəɚ ɛɚɐɎɑɝɞɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɖ ɗɚɒɟ 

ɚɛɟɡɚɗɔ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɟɐɌɑɞɝɫ ɔɓɍɑɏɌɞɨ Ɏɚɓ-

ɐɑɕɝɞɎɔɫ ɚɍɗɟɣɑəɔɫ əɌ ɖɚɒɟ, ɛɚɐɖɚɒəɟɪ ɖɗɑɞ-

ɣɌɞɖɟ ɔ ɟɘɑəɨɤɔɞɨ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɠɔɍɜɚɓɌ. 

Ȯɚ ɘəɚɏɔɡ ɢɑəɞɜɌɡ ɛɚɝɗɑ ȴȺȷȾ  ɐɚɛɟɝɖɌ-

ɪɞ ɛɜɚɎɑɐɑəɔɑ ɐɔɝɞɌəɢɔɚəəɚɕ ɏɌɘɘɌ-ɞɑɜɌɛɔɔ 

əɌ Ɏɑɝɨ ɚɍɦɑɘ ɚɝɞɌɎɤɑɕɝɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɣɞɚ ɫɎɗɫɑɞɝɫ ɝɚɝɞɌɎəɚɕ ɣɌɝɞɨɪ ɓɌɛɗɌəɔɜɚɎɌə-

əɚɏɚ ɝɘɑɤɌəəɚɏɚ ɖɟɜɝɌ ɚɍɗɟɣɑəɔɫ. Ⱥɞɐɑɗɨəɧɑ 

Ɏɚɛɜɚɝɧ ɞɜɑɍɟɪɞ ɟɞɚɣəɑəɔɫ ɔ ɐɌɗɨəɑɕɤɑɏɚ ɜɑ-

ɤɑəɔɫ, ɖɌɖ əɌɛɜɔɘɑɜ, ɝɚɝɞɚɫəɔɑ ɞɖɌəɔ ɚɝɞɌɎ-

ɤɑɕɝɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ ɔəɞɑəɝɔɎəɚɏɚ 

ɗɟɣɑɎɚɏɚ ɗɑɣɑəɔɫ. Ⱥɝɚɍɑəəɚ ɍɚɗɨɤɚɕ ɔəɞɑɜɑɝ 

ɎɧɓɧɎɌɪɞ ɝɗɟɣɌɔ ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɔ ɛɚɎɜɑ-

ɒɐɑəɔɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ 

ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ ɚɛɑɜɌɢɔɕ (ȺȽȺ) ɔ ɍɚɗɨɤɔɡ 

ɚɐəɚɖɜɌɞəɧɡ ɐɚɓ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ  Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 10 ȯɜ ɐɚ 21 ȯɜ əɌ ɗɚɒɑ 

ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ, ɣɞɚ Ɏ ɛɑɜɑɝɣɑɞɑ ɝɚɝɞɌɎɗɫɑɞ 

24,8 - 60 ȯɜ ɝɞɌəɐɌɜɞəɚɏɚ ɖɟɜɝɌ ɠɚɞɚəəɚɕ ɞɑ-

ɜɌɛɔɔ.  Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɗɟɣɌɔ ɗɟɣɑɎɧɡ ɜɑ-

Ɍɖɢɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ ɛɚɝɗɑ ȺȽȺ ɔ ȴȺȷȾ ɞɖɌəɔ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɔɝɌəɧ Ɏ ɓɌɜɟɍɑɒəɚɕ  ɔ ɚɞɑ-

ɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ [4, 5]. 

Ȯ Ⱦɚɘɝɖɚɘ ȹȴȴ ɚəɖɚɗɚɏɔɔ ɛɜɚɌəɌɗɔɓɔɜɚ-

ɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ ɗɑɣɑəɔɫ 181 ɍɚɗɨəɚɕ ɜɌɖɚɘ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ T1-2N0-1M0 ɝ ɛɜɔɘɑəɑəɔɑɘ ɚɜ-

ɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɚɛɑɜɌɢɔɔ ɝ ȴȺȷȾ  Ɏ ɚɐəɚ-

ɖɜɌɞəɚɕ ɐɚɓɑ 10 ȯɜ (24,8 ɔɓɚȯɜ) əɌ ɗɚɒɑ ɟɐɌɗɑə-

əɚɕ ɚɛɟɡɚɗɔ. Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ  

ɛɜɚɎɚɐɔɗɚɝɨ  əɑɚɍɡɚɐɔɘɚɑ  ɣɔɝɗɚ  ɠɜɌɖɢɔɕ  

ȰȯȾ,  ɝɟɘɘɌɜəɌɫ ɚɣɌɏɚɎɌɫ ɐɚɓɌ (ȽȺȰ)  ɖɚɞɚɜɚɕ Ɏ 

ɝɜɑɐəɑɘ ɝɚɝɞɌɎɗɫɗɌ 46 Ñ 8,1 ȯɜ əɌ Ɏɝɪ ɚɍɗɌɝɞɨ 

ɚɝɞɌɎɤɑɕɝɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ.  ȶɟɜɝɚɎɌɫ  ɐɚɓɌ 

Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ  ɐɚɝɞɔɏɌɗɌ  60 ɔɓɚȯɜ (100 ɟɝɗ. 

ɑɐ. ȮȰɀ) ɛɚ ɜɌɓɜɌɍɚɞɌəəɚɕ ɠɚɜɘɟɗɑ [5]. Ȯ ɖɚə-

ɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ð 118 ɍɚɗɨəɧɡ, ɖɚɞɚɜɧɘ ɛɚɝɗɑ 

ȺȽȺ əɌɓəɌɣɌɗɌɝɨ ɌɐɦɪɎɌəɞəɌɫ ȰȯȾ əɌ ɚɝɞɌɎ-

ɤɟɪɝɫ ɘɚɗɚɣəɟɪ ɒɑɗɑɓɟ Ɏ ȽȺȰ ð 50 ȯɜ. Ȯ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɟ 49 (27 %) ɔɓ 181 

ɍɚɗɨəɧɡ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ əɌɍɗɪɐɌɗɝɫ ɟɘɑɜɑə-

əɧɕ ɚɞɑɖ Ɏ ɚɍɗɌɝɞɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɜɟɍɢɌ. 

ȴɘɑɎɤɔɑ ɘɑɝɞɚ ɚɝɞɜɧɑ ɗɟɣɑɎɧɑ ɜɑɌɖɢɔɔ ɓɌ ɛɑ-

ɜɔɚɐ əɌɍɗɪɐɑəɔɫ: ɩɜɔɞɑɘɌ, ɝɟɡɚɕ ɔ ɎɗɌɒəɧɕ 

ɩɛɔɐɑɜɘɌɞɔɞ, Ɍ ɞɌɖɒɑ ɛɚɓɐəɔɑ ɗɟɣɑɎɧɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ I-II ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɍɧɗɔ ɚɍɟ-

ɝɗɚɎɗɑəɧ ɛɜɔɘɑəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɚɍ-

ɗɟɣɑəɔɫ ɛɜɔ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ ɚɛɑɜɌɢɔɫɡ 

ȼȸȲ.  Ȼɜɔ ɩɞɚɘ ɍɚɗɨɤɌɫ ɜɚɗɨ ɚɞɎɚɐɔɞɝɫ ɘɌɏ-

əɔɞəɚ- ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (MȼT)  Ɏ ɛɗɌəɑ 

ɐɔɌɏəɚɝɞɔɖɔ  ɗɟɣɑɎɧɡ ɜɑɌɖɢɔɕ ɔ ɛɚɎɜɑɒɐɑəɔɕ 

ɚɝɞɌɎɤɑɕɝɫ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  Ɏ ɟɝɗɚɎɔɫɡ 

ɛɜɚɎɑɐɑəɔɫ Ɏɧɝɚɖɚɐɚɓəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. 

ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɚɝɞɜɚɕ ɗɟ-

ɣɑɎɚɕ ɜɑɌɖɢɔɔ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ 

ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɚɛɑɜɌɢɔɔ ɝ ȴȺȷȾ ɚɐəɚ-

ɖɜɌɞəɚɕ ɐɚɓɚɕ 10 ȯɜ. 

ȭɚɗɨəɌɫ Ƀ., ɎɚɓɜɌɝɞ ð 38 ɗɑɞ, əɌɡɚɐɔɗɌɝɨ  

əɌ ɗɑɣɑəɔɔ  Ɏ Ⱦɚɘɝɖɚɘ ȹȴȴ ɚəɖɚɗɚɏɔɔ ɝ ɐɔɌ-

ɏəɚɓɚɘ: ɜɌɖ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɝɞɌɐɔɫ II ȭ 

(T2N1M0). Ȼɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ  Ɏ ɐɑɖɌɍɜɑ 2010 ɏ. ɟ 

ɍɚɗɨəɚɕ Ɏ əɔɒəɑ-Ɏəɟɞɜɑəəɑɘ ɖɎɌɐɜɌəɞɑ ɗɑɎɚɕ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɚɍɦɬɘəɚɑ 

ɚɍɜɌɓɚɎɌəɔɑ 28ɡ23ɡ30 ɘɘ ɝ əɑɜɚɎəɧɘɔ, əɑɣɑɞ-

ɖɔɘɔ ɖɚəɞɟɜɌɘɔ, ɝ əɌɗɔɣɔɑɘ  ɑɐɔəɔɣəɧɡ ɖɌɗɨ-

ɢɔəɌɞɚɎ. Ȼɗɚɞəɚɝɞɨ  ɚɍɜɌɓɚɎɌəɔɫ  ɎɧɝɚɖɌɫ, 

ɝɞɜɟɖɞɟɜɌ ɑɏɚ  əɑɚɐəɚɜɚɐəɌɫ. Ȼɜɔ ȿȳȴ  ɎɧɫɎ-

ɗɑəɚ ɛɚɐɚɓɜɑəɔɑ əɌ  ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑ-

əɔɑ ɗɑɎɚɏɚ Ɍɖɝɔɗɗɫɜəɚɏɚ ɗɔɘɠɌɞɔɣɑɝɖɚɏɚ  ɟɓɗɌ, 

ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɢɔɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɑɘ  ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɛɟəɖɢɔɚəəɚɕ 

ɍɔɚɛɝɔɔ.  

Ȯ ɫəɎɌɜɑ 2011 ɏ. ɛɌɢɔɑəɞɖɑ Ɏɧɛɚɗəɑəɚ 

ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ Ɏ ɚɍɦɑɘɑ ɝɑɖɞɚ-

ɜɌɗɨəɚɕ   ɜɑɓɑɖɢɔɔ   ɗɑɎɚɕ  ɘɚɗɚɣəɚɕ  ɒɑɗɑɓɧ. Ȯ 

əɔɒəɑ-Ɏəɟɞɜɑəəɑɘ ɖɎɌɐɜɌəɞɑ ɐɎɟɘɫ ɛɚɗɟ-

ɚɎɌɗɨəɧɘɔ  ɜɌɓɜɑɓɌɘɔ   ɜɌɝɝɑɣɑəɌ   ɖɚɒɌ,   ɛɚɐ- 

Ȯ 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):99-103       DOI:10.21569/2222-7415-2016-6-2-99-103                 ʉʪʨʘʥʠʮʘ  101 
 

ɖɚɒəɌɫ   ɖɗɑɞɣɌɞɖɌ, ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɎɧɛɚɗəɑəɌ ɌɖɝɔɗɗɫɜəɌɫ ɗɔɘɠɚɐɔɝɝɑɖɢɔɫ ɝɗɑɎɌ. 

ȸɌɖɜɚɛɜɑɛɌɜɌɞ: Ɏ ɞɖɌəɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɛɟɡɚɗɑɎɧɕ ɟɓɑɗ ɐɔɌɘɑɞɜɚɘ 3 ɝɘ.  

Ȼɚɝɗɑ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ ɝ ɓɌɡɎɌɞɚɘ ɛɚ ɖɜɌɪ 

ɓɐɚɜɚɎɚɕ ɞɖɌəɔ ɍɚɗɑɑ 1,0 ɝɘ əɌ ɗɚɒɑ ɟɐɌɗɑəəɚɕ 

ɚɛɟɡɚɗɔ ɛɜɚɎɑɐɑəɌ ȴȺȷȾ ɍɧɝɞɜɧɘɔ ɩɗɑɖɞɜɚəɌ-

ɘɔ 6 ȸɩȮ, ɚɐəɚɖɜɌɞəɚɕ ɐɚɓɚɕ 10 ȯɜ, ɣɞɚ ɝɚɚɞ-

ɎɑɞɝɞɎɟɑɞ 24,8 ȯɜ ɝɞɌəɐɌɜɞəɚɏɚ ɖɟɜɝɌ ɠɚɞɚəəɚɕ 

ɞɑɜɌɛɔɔ. 

ȼɌɝɛɜɑɐɑɗɑəɔɑ ɐɚɓɧ ɛɚ ɏɗɟɍɔəɑ ɩɗɑɖɞɜɚə-

əɚɏɚ ɛɟɣɖɌ 6 ȸɩȮ ɛɚ 80% ɔɓɚɐɚɓɑ Ɏ ɞɖɌəɔ ɗɚɒɌ 

ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɗɫɑɞ 1,8 ɝɘ. Ȱɗɫ ɔə-

ɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ Ɏ ɟɖɌɓɌəəɚɘ 

ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɌɗɪɘɔəɔɑɎɧɕ ɖɚɗɗɔɘɌɞɚɜ 

ɜɌɓɘɑɜɚɘ 7ɡ10 ɝɘ, S=70 cɘİ. ɀɚɜɘɔɜɚɎɌəɔɑ 

çɗɚɒɌè ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɛɚɗɚɝɞɔ ɛɜɚɎɚɐɔɗɚɝɨ 

ɛɚɝɗɑ ɟɐɌɗɑəɔɫ ɚɛɟɡɚɗɔ ɛɟɞɑɘ ɝɞɫɏɔɎɌəɔɫ əɔɒ-

əɔɡ ɖɜɌɑɎ ɜɌəɧ ɗɔɏɌɞɟɜəɧɘɔ ɤɎɌɘɔ. Ȯɑɜɡəɔɑ 

ɖɜɌɫ ɜɌəɧ ɛɚɐɤɔɎɌɗɔ ɖ əɔɒəɑɘɟ ɖɜɌɪ ɖɚɗɗɔ-

ɘɌɞɚɜɌ ɝ ɢɑɗɨɪ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɝɘɑɥɑəɔɫ. ȼɌ-

əɌ ɛɚɝɗɚɕəɚ ɓɌɤɔɞɌ ɝ əɌɗɚɒɑəɔɑɘ ɟɓɗɚɎɧɡ 

ɤɎɚɎ əɌ ɖɚɒɟ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɧɫɎɗɑə ɔəɎɌɓɔɎəɚ-ɛɜɚɞɚɖɚɎɧɕ 

ɜɌɖ, II ɝɞɑɛɑəɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ, ɝ ɘɑɞɌɝɞɌɞɔ-

ɣɑɝɖɔɘ ɛɚɜɌɒɑəɔɑɘ  2-ɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ 

ɔɓ 9 ɔɝɝɗɑɐɚɎɌəəɧɡ. Ȼɚ ɗɔəɔɔ ɜɑɓɑɖɢɔɔ ɚɛɟɡɚ-

ɗɔ əɑ ɚɍəɌɜɟɒɑəɚ. Ȯəɑɤəɔɕ Ɏɔɐ ɗɑɎɚɕ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ ɓɌɒɔɎɗɑəɔɫ ɜɌəɧ ɔ ɝəɫɞɔɫ 

ɤɎɚɎ ɣɑɜɑɓ 20 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɔ ɛɜɚɎɑɐɑ-

əɔɫ ȴȺȷȾ: ɚɝɞɌɎɤɌɫɝɫ ɣɌɝɞɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ 

ɜɑɓɖɚ ɟɎɑɗɔɣɑəɌ Ɏ ɜɌɓɘɑɜɌɡ, ɚɞɑɣəɌ, Ɏ əɔɒəɔɡ 

ɚɞɐɑɗɌɡ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ð ɎɧɜɌɒɑəəɌɫ ɏɔɛɑ-

ɜɑɘɔɫ ɖɚɒɔ, ɗɟɣɑɎɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɞɖɌəɔ Ɏ 

ɓɚəɑ, ɏɐɑ ɛɜɚɎɚɐɔɗɔ  ȴȺȷȾ, ɎɧɜɌɒɑəəɧɕ ɍɚɗɑ-

Ɏɚɕ ɝɔəɐɜɚɘ (ɜɔɝ. 1). 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ 

Ɏ ɞɖɌəɔ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ 

MȼT. Ȼɚ ɐɌəəɧɘ Mȼ-ɞɚɘɚɏɜɌɠɔɔ ɘɚɗɚɣəɧɡ ɒɑ-

ɗɑɓ Ɏ T1-,T2-ɎɓɎɑɤɑəəɧɡ ɜɑɒɔɘɌɡ, ɜɑɒɔɘɑ ɒɔ-

ɜɚɛɚɐɌɎɗɑəɔɫ ɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔəɌɘɔɣɑ-

ɝɖɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ 10 ɘɗ ȸɌɏəɑɎɔɝɞɌ  

ɚɛɜɑɐɑɗɫɗɌɝɨ ɓəɌɣɔɞɑɗɨəɌɫ Ɍɝɔɘɘɑɞɜɔɫ ɘɚɗɚɣ-

əɧɡ ɒɑɗɑɓ ɓɌ ɝɣɑɞ ɘɌɝɝɔɎəɚɏɚ ɚɞɑɖɌ ɗɑɎɚɕ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɔ ɟɎɑɗɔɣɑəɔɫ ɑɬ ɜɌɓɘɑɜɚɎ ɍɚɗɑɑ 

ɣɑɘ ɎɐɎɚɑ Ɏ ɝɜɌɎəɑəɔɔ ɝ ɛɜɌɎɚɕ.  ȹɌ ɩɞɚɘ ɠɚəɑ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑ-

əɔɫ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ Ɏɔɐɑ əɌɗɔɣɔɫ 

ɑɐɔəɔɣəɧɡ ɖɔɝɞ ɐɚ 2-3 ɘɘ ɔ ɘɑɗɖɚɕ ɏɑɘɌɞɚɘɧ 

12ɡ9 ɘɘ, ɚɞɑɖ ɞɖɌəɑɕ ɛɚ ɡɚɐɟ ɚɛɑɜɌɞɔɎəɚɏɚ ɐɚ-

ɝɞɟɛɌ ɍɚɗɑɑ ɎɧɜɌɒɑəəɧɕ (ɜɔɝ. 2).  

Ȼɜɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ ɝɟɍɞɜɌɖɢɔɚəəɧɡ 

ɝɖɌəɚɎ ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɍɝɔɘ-

ɘɑɞɜɔɫ ɖɜɚɎɚɞɚɖɌ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɖɌɖ ɐɔɌɘɑɞɜɌ 

ɌɜɞɑɜɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ, ɞɌɖ ɔ ɔɡ ɖɚɗɔɣɑɝɞɎɌ ɝ 

ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɍɚɗɑɑ ɘɑɗɖɔɡ ɎɑɞɎɑɕ, ɣɞɚ ɜɌɝɢɑ-

əɑəɚ ɖɌɖ ɎɧɜɌɒɑəəɌɫ ɚɝɞɜɌɫ ɗɟɣɑɎɌɫ ɜɑɌɖɢɔɫ 

ɚɝɞɌɎɤɑɕɝɫ ɗɑɎɚɕ  ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəɔɫ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ 

(ɜɔɝ. 3). 

 

ȼɔɝ. 1. ȼɔɝ. 2. 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ. 

Ȯəɑɤəɔɕ Ɏɔɐ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ əɌ 20-ɑ 

ɝɟɞɖɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ȺȽȺ ɔ ȴȺȷȾ. 

ȼɔɝ. 2.   MȼT ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

T2-TSE-Fat, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȹɌ ɠɚəɑ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɔəɞɜɌɚɛɑɜɌɢɔ-

ɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ɚɐəɚɖɜɌɞəɚɕ ɐɚɓɚɕ 10 

ȯɜ (24,8 ɔɓɚȯɜ) ɔɘɑɑɞɝɫ ɎɧɜɌɒɑəəɧɕ   ɚɞɑɖ 

ɞɖɌəɑɕ ɚɝɞɌɎɤɑɕɝɫ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 
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Ƚ ɢɑɗɨɪ ɖɟɛɔɜɚɎɌəɔɫ ɚɝɞɜɚɕ ɗɟɣɑɎɚɕ ɜɑ-

Ɍɖɢɔɔ    ɛɜɚɎɑɐɑə   ɖɟɜɝ ɘɌɏəɔɞɚɗɌɓɑɜəɚɕ  ɞɑɜɌ- 

ɛɔɔ əɌ ɚɍɗɌɝɞɨ ɚɝɞɌɎɤɑɕɝɫ ɣɌɝɞɔ ɘɚɗɚɣəɚɕ ɒɑ 

ɗɑɓɧ ɜɌɝɠɚɖɟɝɔɜɚɎɌəəɧɘ ɗɟɣɚɘ, ɐɔɝɞɌəɢɔɚə-

əɚ, ɔəɞɑəɝɔɎəɚɝɞɨɪ 0,25-0,5 Ɏɞ ɛɚ 30 ɝɑɖ, ɑɒɑ-

ɐəɑɎəɚ, ɚɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ ɛɜɚɢɑɐɟɜ ĭ 12. Ȼɚɝɗɑ 

ɖɟɜɝɌ ɘɌɏəɔɞɚɗɌɓɑɜəɚɕ ɞɑɜɌɛɔɔ ɚɞɬɖ ɔ ɍɚɗɑɓ-

əɑəəɚɝɞɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨ-

ɤɔɗɔɝɨ. 

Ȼɜɔ ɖɚəɞɜɚɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ MȼȾ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɕ ɘɌɏəɔɞɚɗɌɓɑɜəɚɕ ɞɑɜɌɛɔɔ (Ɏ ɠɑɎ-

ɜɌɗɑ 2011 ɏ.) ɚɞɘɑɣɌɗɌɝɨ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌ-

ɘɔɖɌ Ɏ Ɏɔɐɑ ɟɘɑəɨɤɑəɔɫ ɜɌɓɘɑɜɚɎ ɗɑɎɚɕ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ, ɎɧɜɌɒɑəəɚɝɞɔ ɚɞɑɖɌ ɔ ɜɑɌɖɢɔɔ 

ɝɚɝɟɐɚɎ (ɜɔɝ. 4). 

ȻɌɢɔɑəɞɖɑ ɍɧɗ əɌɓəɌɣɑə ɖɟɜɝ ɐɔɝɞɌəɢɔ-

ɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ Ɏ ɝɞɌəɐɌɜɞəɚɘ ɜɑɒɔɘɑ 

ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ ɐɚɓɧ əɌ Ɏɝɪ ɚɝɞɌɎɤɟɪɝɫ 

ɘɚɗɚɣəɟɪ ɒɑɗɑɓɟ. Ȼɜɔ ɐɚɝɞɔɒɑəɔɔ ɝɟɘɘɌɜəɚɕ 

ɐɚɓɧ əɌ ɗɑɎɟɪ ɘɚɗɚɣəɟɪ ɒɑɗɑɓɟ 20 ȯɜ ɚɞɘɑɣɑəɚ 

ɟɝɔɗɑəɔɑ ɘɑɝɞəɚɕ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ: ɫɜɖɌɫ ɏɔ-

ɛɑɜɑɘɔɫ ɖɚɒɔ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɛɑɜɑɡɚ-

ɐɫɥɌɫ Ɏ ɏɔɛɑɜɛɔɏɘɑəɞɌɢɔɪ, ɎɧɜɌɒɑəəɧɕ ɚɞɑɖ 

ɔ əɌɗɔɣɔɑ ɐɑɠɑɖɞɌ Ɏ ɖɚɒɑ ɍɚɗɑɑ 1 ɝɘ Ɏ ɚɍɗɌɝɞɔ 

ɘɌɘɘɌɜəɚɕ ɝɖɗɌɐɖɔ ɖɌɖ ɛɜɚɫɎɗɑəɔɑ ɚɣɌɏɚɎɚɏɚ  

ɎɗɌɒəɚɏɚ ɐɑɜɘɌɞɔɞɌ. ȰɔɝɞɌəɢɔɚəəɌɫ ɏɌɘɘɌ-

ɞɑɜɌɛɔɫ ɍɧɗɌ ɛɜɑɜɎɌəɌ əɌ əɑɐɑɗɪ ɔ ɛɜɚɐɚɗɒɑ-

əɌ ɘɌɏəɔɞɚɗɌɓɑɜəɌɫ ɞɑɜɌɛɔɫ. Ȯɝɑɏɚ ɛɜɚɎɑɐɑəɚ 

15 ɛɜɚɢɑɐɟɜ ɝ ɎɧɜɌɒɑəəɧɘ ɩɠɠɑɖɞɚɘ. Ƚɟɘ-

ɘɌɜəɌɫ ɚɣɌɏɚɎɌɫ ɐɚɓɌ ȰȯȾ ɐɚɎɑɐɑəɌ ɐɚ 46 ȯɜ. 

ȶɟɜɝɚɎɌɫ ɐɚɓɌ (ȴȺȷȾ ɔ ȰȯȾ) ɝ ɟɣɑɞɚɘ ɛɑɜɑɜɧ-

ɎɚɎ Ɏ ɗɑɣɑəɔɔ ɝɚɝɞɌɎɔɗɌ 60 ɔɓɚȯɜ Ɏ ɓɚəɑ ɗɚɒɌ 

ɟɐɌɗɑəəɚɕ ɚɛɟɡɚɗɔ. ȹɌ ɓɚəɧɜɑɏɔɚəɌɜəɚɏɚ  ɗɔɘ-

ɠɚɚɞɞɚɖɌ ð ɐɔɝɞɌəɢɔɚəəɌɫ ɏɌɘɘɌ-ɞɑɜɌɛɔɫ Ɏ 

ɝɞɌəɐɌɜɞəɚɘ ɜɑɒɔɘɑ, ȽȺȰ ð 44 ȯɜ. 

Ȼɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ Ɏ ɟɝɗɚɎɔ-

ɫɡ Ⱦɚɘɝɖɚɏɚ ȹȴȴ ɚəɖɚɗɚɏɔɔ Ɏ ɞɑɣɑəɔɑ ɞɜɑɡ ɗɑɞ 

ɛɜɔɓəɌɖɚɎ ɘɑɝɞəɚɏɚ ɔ ɚɞɐɌɗɑəəɚɏɚ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɫ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ əɑ ɎɧɫɎɗɑəɚ. 

ȮɧɜɌɒɑəəɧɡ ɛɚɝɞɗɟɣɑɎɧɡ ɚɝɗɚɒəɑəɔɕ ɝɚ ɝɞɚ-

ɜɚəɧ ɞɖɌəɔ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɞɌɖɒɑ əɑ 

ɚɞɘɑɣɑəɚ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɖɗɔəɔ-

ɣɑɝɖɚɘ ɝɗɟɣɌɑ ɛɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ȺȽȺ ɝ ȴȺȷȾ - 

10 ȯɜ (24,8 ȯɜ) ɎɚɓəɔɖɗɌ ɎɧɜɌɒɑəəɌɫ ɚɝɞɜɌɫ 

ɗɟɣɑɎɌɫ ɜɑɌɖɢɔɫ ɞɖɌəɔ ɚɝɞɌɎɤɑɕɝɫ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ, ɛɜɔɓəɌɖɔ ɖɚɞɚɜɚɕ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɔ 

ɛɚɐɜɚɍəɚ ɚɛɔɝɌəɧ ɛɜɔ Mȼ-ɞɚɘɚɏɜɌɠɔɔ, ɛɜɚ-

ɝɗɑɒɑəɌ ɐɔəɌɘɔɖɌ ɔɡ ɔɓɘɑəɑəɔɕ.  ȶɗɔəɔɣɑɝɖɌɫ   

ɖɌɜɞɔəɌ ɚɝɞɜɚɕ ɗɟɣɑɎɚɕ ɜɑɌɖɢɔɔ ɛɚɝɞɑɛɑəəɚ 

ɘɑəɫɗɌɝɨ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ: ɚɞɘɑɣɌ-

ɗɚɝɨ ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɚɝɞɌɎɤɌɫɝɫ ɞɖɌəɨ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝɞɌɗɌ ɘɫɏ-

ɣɑ, ɖɟɛɔɜɚɎɌə ɍɚɗɑɎɚɕ ɝɔəɐɜɚɘ, ɝɚɝɞɚɫəɔɑ 

ɍɚɗɨəɚɕ ɓəɌɣɔɞɑɗɨəɚ ɟɗɟɣɤɔɗɚɝɨ. ɉɞɚ ɛɚɓɎɚɗɔɗɚ 

ɓɌɎɑɜɤɔɞɨ, ɡɚɞɫ ɔ ɝ ɛɑɜɑɜɧɎɚɘ, ɝɞɌəɐɌɜɞəɧɕ 

ɖɟɜɝ ɐɔɝɞɌəɢɔɚəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ Ɏ ɜɌɘɖɌɡ 

ɝɘɑɤɌəəɚɕ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ (ȴȺȷȾ ɔ ȰȯȾ) ɐɚ 

ɓɌɛɗɌəɔɜɚɎɌəəɚɕ ɖɟɜɝɚɎɚɕ ɐɚɓɧ 60 ɔɓɚȯɜ, ɣɞɚ 

ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɐɚɝɞɔɒɑəɔɪ ɌɐɑɖɎɌɞəɚɏɚ ɗɚɖɚ-

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.   ȸȼȾ. 

3Dðɜɑɖɚəɝɞɜɟɖɢɔɫ ɝɟɍɞɜɌɖɢɔɚəəɧɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɌɜɞɑɜɔɌɗɨəɚɕ ɠɌɓɧ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɝ 10 ɘɗ ȺɘəɔɝɖɌəɌ. Ⱥɛɜɑ-

ɐɑɗɫɑɞɝɫ ɓəɌɣɔɞɑɗɨəɌɫ Ɍɝɔɘɘɑɞɜɔɫ ɝɚɝɟɐɔɝɞɚɕ 

ɝɑɞɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɔ ɐɔɌɘɑɞɜɌ Ɍɜ-

ɞɑɜɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɗɑɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ȼɔɝ. 4.    ȸȼȾ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, T2-TSE-Fat -  sat, Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɗɑɎɚɕ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ ɔ ɎɧɜɌɒɑəəɚɝɞɔ ɚɞɑɖɌ ɞɖɌəɔ, ɚɐəɌ-

ɖɚ Ɍɝɔɘɘɑɞɜɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɑɥɬ ɝɚɡɜɌəɫɑɞ-

ɝɫ. 
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ɜɑɏɔɚəɌɜəɚɏɚ ɖɚəɞɜɚɗɫ Ɏ ɚɞəɚɤɑəɔɔ ɚɛɟɡɚɗɑɎɚ- ɏɚ ɛɜɚɢɑɝɝɌ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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2. ȽɔɘɚəɚɎ ȶ.Ȭ., ȽɞɌɜɢɑɎɌ Ȳ.Ȭ., ȽɗɚəɔɘɝɖɌɫ ȱ.ȸ. ȺɞɐɌ-

ɗɑəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɜɌɖɚɘ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɌɓɗɔɣəɚɏɚ ɚɍɦɑɘɌ 
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ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɜɑɏɔɝɞɜɌ). 2013; 22 (3): 72-79.  

4. ȸɑɐɎɑɐɑɎ ɀ.Ȯ., ȸɌɜɐɧəɝɖɔɕ, Ɋ.Ƚ., ȯɟɗɔɐɚɎ ȴ.Ȭ., Ƚɘɔɜəɚ-

ɎɌ ȴ.Ȭ. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫ ɜɌɖɌ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ. Ⱥəɖɚɡɔɜɟɜɏɔɫ. 2010; 2 (3): 46-51.  

5. ȸɟɝɌɍɌɑɎɌ ȷ.ȴ., ȲɚɏɔəɌ Ȳ.Ȭ., ȷɔɝɔə Ȯ.Ȭ., ȽɗɚəɔɘɝɖɌɫ 

ȱ.ȸ., Ȱɚɜɚɤɑəɖɚ Ȭ.Ȯ. . ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ ɩɗɑɖɞɜɚəəɌɫ ɔ 

ɐɔɝɞɌəɢɔɚəəɌɫ ɏɌɘɘɌ-ɞɑɜɌɛɔɫ Ɏ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɘ ɗɑ-

ɣɑəɔɔ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȸɑɐɔɢɔəɝɖɌɫ ɜɌ-

ɐɔɚɗɚɏɔɫ ɔ ɜɌɐɔɌɢɔɚəəɌɫ ɍɑɓɚɛɌɝəɚɝɞɨ. 2010; 55 (5): 42-47.  

6. ȸɟɝɌɍɌɑɎɌ ȷ.ȴ., ȽɞɌɜɢɑɎɌ Ȳ.Ȭ. ȴəɞɜɌɚɛɑɜɌɢɔɚəəɌɫ 

ɩɗɑɖɞɜɚəəɌɫ ɔ ɐɔɝɞɌəɢɔɚəəɌɫ ɏɌɘɘɌ-ɞɑɜɌɛɔɫ ɜɌɖɌ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ I-II  ɝɞɌɐɔɕ ɓɌɍɚɗɑɎɌəɔɫ. Ƚɔɍɔɜɝɖɔɕ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɔɕ ɒɟɜəɌɗ. 2011; 2: 79 -85.   
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɚɖɌɓɌɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɘəɚɏɚɠɌɓɚɎɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ (ȶȾ) Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɝɗɟɣɌɕəɚ ɎɧɫɎɗɑəəɚɕ Ɍəɑ-

Ɏɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɔɎɑɐɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɔ ɝɚɍɝɞɎɑəəɚɑ əɌɍɗɪɐɑ-

əɔɑ ɜɑɐɖɚ ɎɝɞɜɑɣɌɪɥɑɕɝɫ ɛɌɞɚɗɚɏɔɔ. Ȼɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ȶȾ ɟ 44-ɗɑɞəɑɕ ɛɌɢɔɑəɞɖɔ ɝ 

ɘɔəɔɘɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌəɌ ɘɑɤɚɞɣɌɞɌɫ ɌəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɐɔɌɘɑɞɜɚɘ 36 ɘɘ, ɐɑɠɚɜɘɔɜɟ-

ɪɥɌɫ ɖɚəɞɟɜ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. ȻɌɢɔɑəɞɖɑ ɟɝɛɑɤəɚ Ɏɧɛɚɗəɑəɚ ɔɝɝɑɣɑəɔɑ 

ɌəɑɎɜɔɓɘɧ, ɐɔɝɞɌɗɨəɚɑ ɝɛɗɑəɚɜɑəɌɗɨəɚɑ ɤɟəɞɔɜɚɎɌəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ. ȺɛɔɝɌəɌ ȶȾ-ɝɑɘɔɚɞɔɖɌ ɎɧɫɎɗɑəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɚɞɘɑɣɑəɧ ɛɜɑɔɘɟ-

ɥɑɝɞɎɌ ɔ ɚɏɜɌəɔɣɑəɔɫ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɌəɑɎɜɔɓɘ Ɏɑə ɛɚɜɞɌɗɨəɚɕ ɝɔɝɞɑ-

ɘɧ. ȰɔɌɏəɚɓ ɎɑɜɔɠɔɢɔɜɚɎɌə ɐɌəəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȮɧɎɚɐɧ. ȸəɚɏɚɠɌɓɚɎɌɫ ȶȾ ɫɎɗɫɑɞɝɫ ɍɧɝɞɜɚɎɧɛɚɗəɔɘɧɘ, ɐɚɝɞɟɛəɧɘ ɔ Ɏɧɝɚɖɚ-

ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɑɜɔɠɔɖɌɢɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ 

ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ. 
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SPLENIC VEIN ANEURYSM: A RARE CASE REPORT 

 

Manakova  Ya.L.1,2, Yurinova  N.S.1, Kartashov  A.S.1,  

Pɚrshennikov I.A.1,2, Dergilev A.P. 2 

 
urpose.  To explore the multiphase CT possibilities in preoperative diagnostics of 

accidentally revealed aneurysm of the splenic vein and in postoperative estimation 

of treatment efficiency.     

Materials and methods.  The literature data and our own observation of a rare di s-

ease were provided. During the routine abdominal CT in 44 year -old patient with minimal 

clinical symptoms saccular aneurysm of the splenic vein (diameter ð 36 mm) was found in 

venous contrast phase, which was deforming the contour of the pancreas tail. The excision 

of the aneurysm was successfully performed with distal splenorenal shunt.      

Results.  The article described ȽT-semiotics of the identified disorder, highlighted a d-

vantages and limitations of radiology methods in portal system vein aneurysms. The final 

diagnosis was verified with the help of histological stud y after the surgical treatment.  

Conclusions.  The multiphase CT is reliable, quick, easy to perform and highly i n-

formative method for delineation of splenic vein lesions and postoperative changes.  

 
Keywords: CT, splenic vein, aneurysm, postoperative changes . 

 

ɂ 

P 

ȽȷȿɃȬȵ ȴȳ ȻȼȬȶȾȴȶȴ 

 

1 -  ȯȭȿȳ ȹȽȺ  

çȹɚɎɚɝɔɍɔɜɝɖɌɫ  

ɏɚɝɟɐɌɜɝɞɎɑəəɌɫ  

ɚɍɗɌɝɞəɌɫ ɍɚɗɨəɔɢɌè. 

2 - ȯȭȺȿ ȮȻȺ  

çȹɚɎɚɝɔɍɔɜɝɖɔɕ  

ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ  

ɘɑɐɔɢɔəɝɖɔɕ  

ɟəɔɎɑɜɝɔɞɑɞè. 

ɏ. ȹɚɎɚɝɔɍɔɜɝɖ, ȼɚɝɝɔɫ. 

1 - Novosibirsk State 

Regional Clinical  

Hosp ital.  

2 - Novosibirsk State 

Medical University.  

Novosibirsk, R ussia . 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):104-110     DOI:10.21569/2222-7415-2016-6-2-104-110               ʉʪʨʘʥʠʮʘ  105 
 

Corresponding author: Manakova  Y.L. Ymanakova@mail.ru  

 

For citation: Manakova Ya.L., Yurinova N.S., Kartashov A.S.,  

Pɚrshennikov I.A., Dergilev A.P. Splenic vein aneurysm: a rape case report. REJR. 2016; 6 

(2):104 -110. DOI:10.21 569/2222 -7415 -2016 -6-2-104-110.  

 
Received : 14.02.2016    Accepted : 29.02.2016  

 

 

ɚɞɗɔɣɔɑ ɚɞ ɌəɑɎɜɔɓɘ ɍɜɪɤəɚɕ Ɍɚɜɞɧ 

ɔ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ Ɍəɑ-

Ɏɜɔɓɘɧ ɎɔɝɢɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ Ɏ ɖɗɔ-

əɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɎɧɫɎɗɫɪɞ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɚ 

[1].  

Ƚɜɑɐɔ Ɏɝɑɡ ɌəɑɎɜɔɓɘ ɎɔɝɢɑɜɌɗɨəɧɡ Ɍɜɞɑ-

ɜɔɕ ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝɚɝɞɌɎ-

ɗɫɪɞ 60%, ɔ ɔɡ ɣɌɝɞɚɞɌ, ɛɚ ɐɌəəɧɘ ɛɌɞɚɗɚɏɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɗɑɍɗɑɞɝɫ ɚɞ 

0,098 ɐɚ 10,4%. Ȼɜɔ ɌəɌɗɔɓɑ 3600 ɌəɏɔɚɏɜɌɘɘ 

ɎɔɝɢɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ɍɜɪɤəɚɏɚ ɚɞɐɑɗɌ Ɍɚɜɞɧ 

ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌəɧ Ɏ 0,78% ɝɗɟɣɌɑɎ, ɣɞɚ, ɛɚ ɘəɑəɔɪ Ȭ.Ȯ. Ȼɚ-

ɖɜɚɎɝɖɚɏɚ, ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ Ɏɑɜɚɫɞəɧɘ ɛɚɖɌ-

ɓɌɞɑɗɑɘ ɔɡ ɎɝɞɜɑɣɌɑɘɚɝɞɔ Ɏ ɛɚɛɟɗɫɢɔɔ [1].  

ȱɥɑ ɜɑɒɑ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑ ɎɝɞɜɑɣɌɪɞɝɫ ɌəɑɎɜɔɓɘɧ Ɏɑə. Ȯ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ Z.Kos ɝ ɝɚɌɎɞɚɜɌɘɔ (2007) ɛɜɔ ɌəɌɗɔɓɑ 

4186 ɜɟɞɔəəɧɡ ȸȽȶT ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌəɧ ɌəɑɎɜɔɓɘɧ Ɏ ɝɔɝɞɑɘɑ Ɏɚɜɚɞəɚɕ 

Ɏɑəɧ ɟ 18  ɛɌɢɔɑəɞɚɎ (0,43%) ɔɓ ɚɍɝɗɑɐɚɎɌəəɧɡ 

ɍɚɗɨəɧɡ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ 

Ɏ ɚɞəɚɤɑəɔɔ ɎɚɓɜɌɝɞɌ, ɛɚɗɌ, ɗɚɖɌɗɔɓɌɢɔɔ Ɍəɑ-

Ɏɜɔɓɘɧ ɔ əɌɗɔɣɔɫ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ [2].  

Ƚɜɑɐɔ 190 ɛɌɢɔɑəɞɚɎ ɝ ɠɔəɌɗɨəɧɘɔ ɝɞɌ-

ɐɔɫɘɔ ɢɔɜɜɚɓɌ ɛɑɣɑəɔ ɜɌɓɗɔɣəɚɕ ɩɞɔɚɗɚɏɔɔ, 

əɌɡɚɐɔɎɤɔɡɝɫ Ɏ ɗɔɝɞɑ ɚɒɔɐɌəɔɫ ɚɞɐɑɗɑəɔɫ 

ɞɜɌəɝɛɗɌəɞɌɢɔɔ ȹȴȴ ȽȻ ɔɘ. ȹ.Ȯ. ȽɖɗɔɠɚɝɚɎ-

ɝɖɚɏɚ ɏ. ȸɚɝɖɎɧ c ɝɑəɞɫɍɜɫ 1999 ɏɚɐɌ ɛɚ ɐɑ-

ɖɌɍɜɨ 2006 ɏɚɐɌ ɌəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 5 ɛɌɢɔɑəɞɚɎ (2,6%), ɟ 2 

(1,1%) - ɌəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ [3]. 

Ƚ ɞɑɡ ɛɚɜ, ɖɌɖ Ɏ 1953 ɏɚɐɟ M.Loewenthal ɔ 

H.Jacob ɎɛɑɜɎɧɑ ɛɜɔ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘ 

Ɏɝɖɜɧɞɔɔ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ ɌəɑɎɜɔɓɘɟ ɝɑɗɑɓɑ-

əɚɣəɚɕ Ɏɑəɧ, ɚɛɟɍɗɔɖɚɎɌəɧ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɖɗɔəɔɣɑɝɖɔɑ ɝɗɟɣɌɔ ɝ ɚɛɔɝɌəɔɑɘ ɌəɑɎɜɔɓɘ Ɏ 

ɝɔɝɞɑɘɑ Ɏɚɜɚɞəɚɕ Ɏɑəɧ [4].  

A.D. Giannoukas ɝ ɝɚɌɎɞɚɜɌɘɔ (2010) ɛɜɚ-

Ɏɑɗɔ ɘɑɞɌ-ɌəɌɗɔɓ 93 ɛɟɍɗɔɖɌɢɔɕ əɌ Ɍəɏɗɔɕɝɖɚɘ 

ɔ ɠɜɌəɢɟɓɝɖɚɘ ɫɓɧɖɌɡ ɝ ɚɛɔɝɌəɔɑɘ ɜɑɓɟɗɨɞɌɞɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ 176 ɛɌɢɔɑəɞɚɎ ɝ 198 ɌəɑɎɜɔɓɘɌ-

ɘɔ ɎɔɝɢɑɜɌɗɨəɧɡ Ɏɑə. ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɖɚɗɑ-

ɍɌɗɝɫ ɚɞ 1 ɐɚ 87 ɗɑɞ, ɍɑɓ ɝɟɥɑɝɞɎɑəəɧɡ ɏɑəɐɑɜ-

əɧɡ ɜɌɓɗɔɣɔɕ. ȻɜɑɚɍɗɌɐɌɗɔ ɌəɑɎɜɔɓɘɧ Ɏ ɝɔ-

ɝɞɑɘɑ ɛɚɜɞɌɗɨəɚɕ Ɏɑəɧ ɔ ɝɜɑɐɔ əɔɡ ɌəɑɎɜɔɓɘɧ 

ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɎɧɫɎɗɑəɧ ɟ 28 ɛɌɢɔɑəɞɚɎ Ɏ 

14,1% ɝɗɟɣɌɑɎ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ, ɣɞɚ 

38,2% ɌəɑɎɜɔɓɘ ɎɔɝɢɑɜɌɗɨəɧɡ Ɏɑə ɍɧɗɔ ɍɑɝ-

ɝɔɘɛɞɚɘəɧɘɔ. ȻɚɜɞɌɗɨəɌɫ ɏɔɛɑɜɞɑəɓɔɫ Ɏɝɞɜɑ-

ɣɌɗɌɝɨ Ɏ 30,8% ɝɗɟɣɌɑɎ, ɢɔɜɜɚɓ ɛɑɣɑəɔ ð Ɏ 

28,3% ɝɗɟɣɌɑɎ, Ɍ ɚɝɗɚɒəɑəɔɫ Ɏ Ɏɔɐɑ ɞɜɚɘɍɚɓɌ ɔ 

ɜɌɓɜɧɎɌ ɓɌɠɔɖɝɔɜɚɎɌəɧ Ɏ 13,6% ɔ Ɏ 2,2% 

əɌɍɗɪɐɑəɔɕ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ 94% ɝɗɟɣɌɑɎ 

ɐɔɌɘɑɞɜ ɌəɑɎɜɔɓɘɧ ɚɝɞɌɎɌɗɝɫ ɝɞɌɍɔɗɨəɧɘ ɍɑɓ 

ɖɌɖɔɡ-ɗɔɍɚ ɔɓɘɑəɑəɔɕ ɓɌ Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ [5]. 

ȶɗɔəɔɣɑɝɖɔ ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑ-

əɧ ɘɚɏɟɞ ɘɌəɔɠɑɝɞɔɜɚɎɌɞɨ ɌɍɐɚɘɔəɌɗɨəɧɘɔ 

ɍɚɗɫɘɔ ɗɔɍɚ ɍɚɗɨɪ Ɏ ɗɑɎɚɕ ɛɚɗɚɎɔəɑ ɝɛɔəɧ, 

ɝɔɘɛɞɚɘɌɘɔ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɔ Ɏəɟɞɜɔ-

ɍɜɪɤɔəəɧɘ ɖɜɚɎɚɞɑɣɑəɔɑɘ [6-9].  

Ƚɜɑɐɔ Ɏɚɓɘɚɒəɧɡ ɩɞɔɚɗɚɏɔɣɑɝɖɔɡ ɠɌɖɞɚ-

ɜɚɎ ɠɚɜɘɔɜɚɎɌəɔɫ ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ 

Ɏɑəɧ ɜɌɝɝɘɌɞɜɔɎɌɪɞɝɫ ɓɌɍɚɗɑɎɌəɔɫ ɛɑɣɑəɔ, 

ɛɜɑɐɤɑɝɞɎɟɪɥɔɕ ɛɌəɖɜɑɌɞɔɞ, ɌɍɐɚɘɔəɌɗɨəɌɫ 

ɞɜɌɎɘɌ, ɘəɚɏɚɖɜɌɞəɧɑ ɍɑɜɑɘɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ 

ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɩə-

ɐɚɝɖɚɛɔɣɑɝɖɔɑ, ɛɜɔɎɚɐɫɥɔɑ ɖ ɟɞɚɗɥɑəɔɪ ɔə-

ɞɔɘɧ, ɖɚɘɛɑəɝɌɞɚɜəɚɕ ɏɔɛɑɜɞɜɚɠɔɔ ɘɑɐɔɔ ɔ 

ɚɝɗɌɍɗɑəɔɪ ɝɞɑəɖɔ ɝɚɝɟɐɌ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɐɔɗɌ-

ɞɌɢɔɑɕ ɛɜɚɝɎɑɞɌ [3, 7-10].  

ȺɛɔɝɌəɔɑ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ. 

ȻɌɢɔɑəɞɖɌ ȶ., 44 ɗɑɞ, ɝɚɞɜɟɐəɔɖ ɛɚɗɔɢɔɔ, 

ɚɍɜɌɞɔɗɌɝɨ ɝ ɒɌɗɚɍɌɘɔ əɌ ɛɑɜɔɚɐɔɣɑɝɖɔɑ ɍɚɗɔ 

Ɏ ɗɑɎɚɘ ɛɚɐɜɑɍɑɜɨɑ, əɑ ɝɎɫɓɌəəɧɑ ɝ ɛɜɔɑɘɚɘ 

ɛɔɥɔ. ȳɌ ɐɎɌ ɏɚɐɌ ɐɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɔɘɑɗ ɘɑ-

ɝɞɚ ɟɤɔɍ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɚɫɝəɔɣəɚɕ ɚɍɗɌɝɞɔ 

ɛɜɔ ɛɌɐɑəɔɔ ɝ Ɏɧɝɚɞɧ ɝɚɍɝɞɎɑəəɚɏɚ ɜɚɝɞɌ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȿȳȴ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɍɧ-

ɗɚ ɎɧɫɎɗɑəɚ Ɍəɩɡɚɏɑəəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɡɎɚɝɞɌ 

ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɜɌɓɘɑɜɌɘɔ 3,3ɡ3,6 ɝɘ. 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɕ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ȸȽȶT ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ 

ɛɚɗɚɝɞɔ əɌ 16-ɝɜɑɓɚɎɚɘ ɞɚɘɚɏɜɌɠɑ çSomatom 

Emotionè ɛɜɚɔɓɎɚɐɝɞɎɌ ɠɔɜɘɧ çSiemensè, ɝ 

ɖɚəɠɔɏɟɜɌɢɔɑɕ ɐɑɞɑɖɞɚɜɚɎ 16Į1,2 ɘɘ, ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɞɌəɐɌɜɞəɚɏɚ ɎəɟɞɜɔɎɑəəɚɏɚ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ (ȺɘəɔɛɌɖ 350 ɘɏ ɕɚɐɌ/ɘɗ ɔɓ 

ɜɌɝɣɑɞɌ 1,5 ɘɗ/ɖɏ) ɔ ɛɚɗɟɣɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɕ Ɏ 

əɌɞɔɎəɟɪ, ɌɜɞɑɜɔɌɗɨəɟɪ, Ɏɑəɚɓəɟɪ ɔ ɚɞɝɜɚ-

ɣɑəəɟɪ ɠɌɓɧ.  

Ȯɐɚɗɨ əɔɒəɑɐɚɜɓɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɡɎɚ-

ɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɎɔɓɟɌɗɔɓɔɜɚɎɌəɚ 

ɚɍɜɌɓɚɎɌəɔɑ ɐɔɌɘɑɞɜɚɘ 36 ɘɘ, ɛɚ ɠɚɜɘɑ ɛɜɔ-

ɍɗɔɒɌɪɥɑɑɝɫ ɖ ɤɌɜɚɎɔɐəɚɕ, ɝ ɣɑɞɖɔɘɔ ɔ ɜɚɎ-

əɧɘɔ ɖɚəɞɟɜɌɘɔ, ɏɚɘɚɏɑəəɚɑ ɛɚ ɝɞɜɟɖɞɟɜɑ, ɐɑ-

ɠɚɜɘɔɜɟɪɥɑɑ ɖɚəɞɟɜ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɔ 

ɖɚəɞɜɌɝɞɔɜɟɪɥɑɑɝɫ ɚɐəɚɎɜɑɘɑəəɚ ɝ ɝɑɗɑɓɑəɚɣ-

əɚɕ Ɏɑəɚɕ (ɜɔɝ. 1).  

ȿɣɔɞɧɎɌɫ əɌɗɔɣɔɑ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɔ 

ɜɌɓɘɑɜɧ ɌəɑɎɜɔɓɘɧ (ɍɚɗɑɑ 3 ɝɘ), ɛɜɔəɫɞɚ ɜɑ-

ɤɑəɔɑ ɚɍ ɚɛɑɜɌɞɔɎəɚɘ ɗɑɣɑəɔɔ. Ȯ ɟɝɗɚɎɔɫɡ 

ɩɛɔɐɟɜɌɗɨəɚɕ Ɍəɑɝɞɑɓɔɔ ɝ ɔɝɖɟɝɝɞɎɑəəɚɕ Ɏɑə-

ɞɔɗɫɢɔɑɕ  ɗɑɏɖɔɡ  ɛɌɢɔɑəɞɖɑ   ɍɧɗɌ   ɎɧɛɚɗəɑəɌ 

Ȯ 
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ɍɔɝɟɍɖɚɝɞɌɗɨəɌɫ ɗɌɛɌɜɚɞɚɘɔɫ. Ȯ ɖɚɜəɑ ɍɜɧ-

ɒɑɕɖɔ ɚɍɚɐɚɣəɚɕ ɖɔɤɖɔ, ɛɚ əɔɒəɑɘɟ ɖɚəɞɟɜɟ 

ɞɑɗɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɑəɌ Ɏɑəɚɓ-

əɌɫ ɌəɑɎɜɔɓɘɌ ɐɔɌɘɑɞɜɚɘ 4 ɝɘ ɝ ɞɟɜɍɟɗɑəɞəɧɘ 

ɖɜɚɎɚɞɚɖɚɘ, ɚɞɞɑɝəɫɪɥɌɫ ɎɛɜɌɎɚ əɔɒəɪɪ 

ɍɜɧɒɑɑɣəɟɪ Ɏɑəɟ (ɜɔɝ. 2, Ɍ). ȬɛɛɌɜɌɞɚɘ 

LigaSure ɛɑɜɑɝɑɣɑəɌ ɒɑɗɟɐɚɣəɚ-ɚɍɚɐɚɣəɌɫ 

ɝɎɫɓɖɌ, ɛɜɔ ɜɑɎɔɓɔɔ ɛɚɐɒɑɗɟɐɚɣəɌɫ ɒɑɗɑɓɌ 

ɐɚɗɨɣɌɞɚɏɚ ɝɞɜɚɑəɔɫ, ɘɫɏɖɚɕ ɖɚəɝɔɝɞɑəɢɔɔ, ɍɑɓ 

ɛɜɔɓəɌɖɚɎ ɖɌɖɔɡ-ɗɔɍɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ. Ȱɜɟ-

ɏɔɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɜɔ ɜɑɎɔɓɔɔ əɑ 

ɎɧɫɎɗɑəɚ. ȬəɑɎɜɔɓɘɌ ɘɚɍɔɗɔɓɚɎɌəɌ, ɖɗɔɛɔɜɚ-

ɎɌəɧ ɎɛɌɐɌɪɥɔɑ Ɏ əɑɑ ɘɑɗɖɔɑ Ɏɑəɚɓəɧɑ ɛɜɔɞɚ-

ɖɔ ɚɞ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ ɜɑɞɜɚɛɌəɖɜɑɌ-

ɞɔɣɑɝɖɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɎɧɐɑɗɑəɌ ɛɜɚɡɚɐɔɘɌɫ 

ɝɑɗɑɓɑəɚɣəɌɫ ɎɑəɌ ɐɔɌɘɑɞɜɚɘ 7 ɘɘ, ɤɑɕɖɌ Ɍəɑ-

Ɏɜɔɓɘɧ ɤɔɜɔəɚɕ ɚɖɚɗɚ 2 ɝɘ. ɂɑəɞɜɌɗɨəɧɕ ɖɚ-

əɑɢ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɛɑɜɑɝɑɣɑə ɗɔəɑɕəɧɘ 

ɝɞɑɛɗɑɜɚɘ ETS35flex, əɌ ɐɔɝɞɌɗɨəɧɕ ɖɚəɑɢ 

əɌɗɚɒɑə ɖɗɌɘɛ De Bakey. ȮɧɛɚɗəɑəɌ ɌəɑɎɜɔɓɘ-

ɩɖɞɚɘɔɫ. ȿɣɔɞɧɎɌɫ ɓəɌɣɔɞɑɗɨəɧɕ ɐɔɌɝɞɌɓ ɘɑɒ-

ɐɟ ɖɚəɢɌɘɔ  ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ,  ɛɜɔəɫɞɚ ɜɑɤɑ- 

əɔɑ ɐɜɑəɔɜɚɎɌɞɨ ɑɑ Ɏ ɗɑɎɟɪ ɛɚɣɑɣəɟɪ Ɏɑəɟ 

(ɜɔɝ. 2, ɍ). ȳɌɍɜɪɤɔəəɚ ɎɧɐɑɗɑəɌ ɗɑɎɌɫ ɛɚɣɑɣ-

əɌɫ ɎɑəɌ ɐɔɌɘɑɞɜɚɘ 9 ɘɘ, Ɏɧɛɚɗəɑəɚ ɑɑ ɍɚɖɚ-

Ɏɚɑ ɚɞɒɌɞɔɑ  ɓɌɒɔɘɚɘ Satinsky. ȹɔɞɨɪ  Prolene  

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ. 

 

ȼɔɝ. 1,ɏ. 

ȼɔɝ. 1.  ȸȽȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

Ȭ - Average-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɖɚɜɚəɌɜəɌɫ ɛɗɚɝɖɚɝɞɨ, əɌɞɔɎəɌɫ ɠɌɓɌ. ɄɌɜɚɎɔɐəɚɑ ɏɔɛɚɐɑəɝəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɟ əɔɒəɑɏɚ ɖɚəɞɟɜɌ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȭ - MIP-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. Ȯɐɚɗɨ əɔɒəɑɐɚɜɓɌɗɨəɚɕ ɛɚ-

Ɏɑɜɡəɚɝɞɔ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɚɐɑəɝəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɤɌɜɚɎɔɐəɚɕ 

ɠɚɜɘɧ ɐɔɌɘɑɞɜɚɘ 36 ɘɘ, ɗɚɖɌɗɨəɚ əɑɓəɌɣɔɞɑɗɨəɚ ɐɑɠɚɜɘɔɜɟɪɥɑɑ ɖɚəɞɟɜ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ.  

Ȯ - Average-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɎɑəɚɓəɌɫ ɠɌɓɌ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɚɐəɚɎɜɑɘɑəəɚɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɚɍɜɌɓɚɎɌəɔɫ ɔ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ.  

ȯ - ȾɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (VRT), ɎɑəɚɓəɌɫ ɠɌɓɌ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɌəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑ-

əɧ. 
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6/0 ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ çgrowth factorè ɝɠɚɜɘɔɜɚ-

ɎɌə ɐɔɝɞɌɗɨəɧɕ ɝɛɗɑəɚɜɑəɌɗɨəɧɕ ɌəɌɝɞɚɘɚɓ 

ɖɚəɑɢ Ɏ ɍɚɖ. ȳɌ ɝɎɫɓɖɟ ȾɜɑɕɞɢɌ ɟɝɞɌəɚɎɗɑə 

əɌɓɚɑɪəɌɗɨəɧɕ ɓɚəɐ. Ȯ ɘɌɗɧɕ ɞɌɓ ɟɝɞɌəɚɎɗɑəɌ 

ɐɜɑəɌɒəɌɫ ɞɜɟɍɖɌ. ȭɜɪɤəɌɫ ɝɞɑəɖɌ ɟɤɔɞɌ ɛɚ-

ɝɗɚɕəɚ.  

Ȼɚ ɐɌəəɧɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɟɐɌɗɑəəɚɕ ɌəɑɎɜɔɓɘɧ: ɝɞɑəɖɌ ɖɜɟɛəɚɕ Ɏɑ-

əɧ ɝ ɛɚɗəɧɘ ɓɌɘɑɥɑəɔɑɘ ɘɧɤɑɣəɧɡ Ɏɚɗɚɖɚə 

ɠɔɍɜɚɓəɚɕ ɞɖɌəɨɪ, ɘɟɗɨɞɔɛɗɔɖɌɢɔɑɕ ɩɗɌɝɞɔɣɑ-

ɝɖɔɡ Ɏɚɗɚɖɚə.  

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɞɑɖɌɗ ɍɗɌ-

ɏɚɛɜɔɫɞəɚ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚəɞɜɚɗɨəɚɕ ɘɟɗɨ-

ɞɔɠɌɓɚɎɚɕ ȸȽȶȾ ɎɔɓɟɌɗɔɓɔɜɚɎɌə ɠɟəɖɢɔɚəɔ-

ɜɟɪɥɔɕ ɐɔɝɞɌɗɨəɧɕ ɝɛɗɑəɚɜɑəɌɗɨəɧɕ ɌəɌɝɞɚ-

ɘɚɓ, ɐɔɌɘɑɞɜ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ ɜɌɎəɚɘɑɜəɧɕ ð 7 ɘɘ (ɜɔɝ. 3). 

ȻɌɢɔɑəɞɖɌ ɎɧɛɔɝɌəɌ ɔɓ ɝɞɌɢɔɚəɌɜɌ Ɏ 

ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɘ ɝɚɝɞɚɫəɔɔ əɌ 12-ɑ ɝɟɞɖɔ 

ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

ȾɜɌɐɔɢɔɚəəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɐɗɔɞɑɗɨəɚɑ 

Ɏɜɑɘɫ ɍɧɗɌ ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɎɔɝɢɑɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ɔ Ɏɑə [1, 2, 7, 

6, 9]. ȴəɎɌɓɔɎəɚɝɞɨ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ ɝɚɣɑɞɌəɔɔ 

ɝ Ɏɧɝɚɖɚɕ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ ɔ ɝɟɥɑɝɞɎɑəəɚɕ 

ɐɚɓɚɕ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, ɝɗɚɒəɚɝɞɔ, ɚɍɟ-

ɝɗɚɎɗɑəəɧɑ ɜɌɓɗɔɣəɧɘ ɚɛɧɞɚɘ ɔəɞɑɜɎɑəɢɔɚəɔ-

ɝɞɚɎ ɔ ɝɚɝɞɚɫəɔɑɘ ɚɍɗɌɝɞɔ ɐɚɝɞɟɛɌ, ɚɏɜɌəɔɣɔ-

ɎɌɪɞ ɛɜɔɘɑəɑəɔɑ ɝɑɗɑɖɞɔɎəɚɕ ɌəɏɔɚɏɜɌɠɔɔ Ɏ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑɗɫɡ. Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɑɏɚ 

ɐɑɝɫɞɔɗɑɞɔɫ ɚɞɘɑɣɌɑɞɝɫ ɜɚɝɞ ɩɠɠɑɖɞɔɎəɧɡ ɩə-

ɐɚɎɌɝɖɟɗɫɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɏɧɛɚɗəɫɑɘɧɡ Ɏ 

ɖɌɣɑɝɞɎɑ ɗɑɣɑɍəɧɡ ɘɌəɔɛɟɗɫɢɔɕ ɛɜɔ əɌɗɔɣɔɔ 

ɌəɑɎɜɔɓɘ ɎɔɝɢɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ [10, 16]. 

Ȯ  ɍɚɗɨɤɔəɝɞɎɑ  ɚɛɔɝɌəəɧɡ   ɖɗɔəɔɣɑɝɖɔɡ  

əɌɍɗɪɐɑəɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

ɛɑɜɎɧɘ ɘɑɞɚɐɚɘ, ɖɚɞɚɜɧɘ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ 

ɌəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ [6, 8, 9]. ȶɚɘ-

ɛɗɑɖɝəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ȯ-ɜɑɒɔɘɌ, ɐɟɛɗɑɖɝəɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ Ɏ ɜɑɒɔɘɌɡ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎ-

ɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ (ɂȰȶ), ɩəɑɜɏɔɔ ɚɞɜɌɒɑəəɚ-

ɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɔɏəɌɗɌ (ɉȺȰȽ) ɔ ɔɘɛɟɗɨɝ-

əɚɕ ɐɚɛɛɗɑɜɚɏɜɌɠɔɔ (ȴȰ) ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ 

ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ, ɠɚɜɘɟ ɔ ɜɌɓ-

ɘɑɜɧ ɌəɑɎɜɔɓɘɧ, ɝɚɝɞɚɫəɔɑ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɔ 

ɡɌɜɌɖɞɑɜ ɖɜɚɎɚɞɚɖɌ, Ɍ ɞɌɖɒɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ 

ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɚɜɏɌəɌɘɔ ɔ ɞɖɌəɫɘɔ [11]. 

Ȯ ɜɌɍɚɞɑ K.Komori ɝ ɝɚɌɎɞɚɜɌɘɔ (2014) 

ɎɛɑɜɎɧɑ ɚɛɔɝɌəɌ ɐɔɌɏəɚɝɞɔɖɌ ɌəɑɎɜɔɓɘɧ ɝɑɗɑ-

ɓɑəɚɣəɚɕ Ɏɑəɧ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɌəɞɜɌɗɨəɚ-

ɏɚ ɚɞɐɑɗɌ ɒɑɗɟɐɖɌ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɩɖɞɚɛɔɜɚ-

ɎɌəəɚɕ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. Ȯ B-ɜɑɒɔɘɑ 

ɎɧɫɎɗɑəɌ ɐɔɗɌɞɌɢɔɫ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ əɌ 

ɟɜɚɎəɑ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ɝɚɣɑɞɌ-

əɔɔ ɝ əɑɛɜɑɜɧɎəɧɘ ɛɚɞɚɖɚɘ Ɏ ɜɑɒɔɘɑ Ȱɚɛɛɗɑ-

ɜɌ. ȮɧɛɚɗəɑəəɌɫ ɛɚɓɒɑ ȸȽȶȾ ɛɚɐɞɎɑɜɐɔɗɌ 

əɌɗɔɣɔɑ ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ. Ȯ ɛɚ-

ɝɗɑɐɟɪɥɑɘ, əɌ ɛɜɚɞɫɒɑəɔɔ 48 ɘɑɝɫɢɑɎ əɌɍɗɪ-

ɐɑəɔɫ ɛɜɔ ɌɍɐɚɘɔəɌɗɨəɚɘ ȿȳȴ ɔ ɩəɐɚȿȳȴ əɑ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ əɔ ɟɎɑɗɔɣɑəɔɫ ɜɌɓɘɑɜɚɎ Ɍəɑ-

Ɏɜɔɓɘɧ, əɔ ɛɜɔɝɚɑɐɔəɑəɔɫ ɚɝɗɚɒəɑəɔɕ [12]. 

Ȼɚ ɐɌəəɧɘ ɘəɚɏɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ, ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌ-

ɞɔɎəɧɘ ɔ ɍɑɓɚɛɌɝəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ 

ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɞɑəɖɔ ɝɚɝɟɐɌ, əɌɗɔɣɔɫ Ɏ 

ɛɜɚɝɎɑɞɑ ɞɜɚɘɍɚɞɔɣɑɝɖɔɡ ɘɌɝɝ, Ɍ ɞɌɖɒɑ ɎɓɌɔ-

ɘɚɚɞəɚɤɑəɔɕ ɝɑɗɑɓɑəɚɣəɚɕ Ɍɜɞɑɜɔɔ ɝ ɛɜɔɗɑ-

ɒɌɥɔɘɔ ɛɌɜɑəɡɔɘɌɞɚɓəɧɘɔ ɚɜɏɌəɌɘɔ [6, 9, 

13].  

ȸȽȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɛɚ 

ɘəɑəɔɪ ɍɚɗɨɤɔəɝɞɎɌ ɌɎɞɚɜɚɎ, ɫɎɗɫɑɞɝɫ əɌɔɍɚ-

ɗɑɑ ɐɚɝɞɚɎɑɜəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ Ɍəɑ-

Ɏɜɔɓɘ ɝɑɗɑɓɑəɚɣəɧɡ ɝɚɝɟɐɚɎ. ȸȽȶȾ Ɏ  Ɏɑəɚɓəɟɪ  

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ.   

ȼɔɝ. 2.  ȴəɞɜɌɚɛɑɜɌɢɔɚəəɧɑ ɠɚɞɚɏɜɌɠɔɔ. 

Ȭ - ȬəɑɎɜɔɓɘɌ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ ɘɚɍɔɗɔɓɚɎɌəɌ ɔɓ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ, ɛɜɚɖɝɔɘɌɗɨəɧɕ ɔ ɐɔ-

ɝɞɌɗɨəɧɕ ɟɣɌɝɞɖɔ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ Ɏɓɫɞɧ əɌ ɞɟɜəɔɖɑɞɧ. 

ȭ - Ȯɔɐ ɝɠɚɜɘɔɜɚɎɌəəɚɏɚ ɐɔɝɞɌɗɨəɚɏɚ ɝɛɗɑəɚɜɑəɌɗɨəɚɏɚ ɌəɌɝɞɚɘɚɓɌ. 
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ɠɌɓɟ ɖɚəɞɜɌɝɞəɚɏɚ ɟɝɔɗɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɍɧɝɞɜɚ 

ɛɚɗɟɣɌɞɨ ɞɚəɖɚɝɗɚɕəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɜɞɌɗɨ-

əɚɕ ɝɔɝɞɑɘɧ ɔ ɛɜɔ ɛɚɘɚɥɔ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ 

ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɝɐɑɗɌɞɨ ɔɡ ɞɜɑɡɘɑɜəɧɘɔ ɝ 

Ɏɧɝɚɖɔɘ ɜɌɓɜɑɤɑəɔɑɘ ɔ ɞɚɣəɚɝɞɨɪ, ɛɜɑɎɧɤɌ-

ɪɥɑɕ Ɏɚɓɘɚɒəɚɝɞɔ ɞɜɌɐɔɢɔɚəəɚɕ ɌəɏɔɚɏɜɌ-

ɠɔɔ. ȮɌɒəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ȶȾ-ɎɑəɚɏɜɌɠɔɔ 

ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɌəɌɞɚɘɚɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌ-

ɔɘɚɚɞəɚɤɑəɔɕ ɝɚɝɟɐɚɎ ɝ ɝɚɝɑɐəɔɘɔ ɚɜɏɌəɌɘɔ, 

ɎɧɫɎɗɑəɔɑ ɛɚɜɞɌɗɨəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɝ ɠɚɜɘɔɜɚ-

ɎɌəɔɑɘ Ɏɑəɚɓəɧɡ ɖɚɗɗɌɞɑɜɌɗɑɕ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɡɔɜɟɜɏɟ ɛɚɗɟɣɔɞɨ əɑɚɍɡɚɐɔɘɟɪ ɐɗɫ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɔəɠɚɜɘɌɢɔɪ. ȶȾ-

ɌəɏɔɚɏɜɌɠɔɫ, ɫɎɗɫɫɝɨ ɍɧɝɞɜɧɘ, ɐɚɝɞɟɛəɧɘ ɔ 

ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɓɌɍɚɗɑɎɌəɔɕ, ɎɌɜɔɌəɞɚɎ ɝɞɜɚɑəɔɫ ɔ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ ɎɔɝɢɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ, 

ɓɌəɔɘɌɑɞ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗ-

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

 

ȼɔɝ. 3,ɏ. 

ȼɔɝ. 3.  ȸȽȶȾ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. 

Ȭ - Average-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, əɌɞɔɎəɌɫ ɠɌɓɌ. ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɝɖɜɑɛɚɣ-

əɧɕ ɤɚɎ Ɏɐɚɗɨ ɐɚɜɓɌɗɨəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

ȭ - Average-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɌɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ. ȺɞɝɟɞɝɞɎɔɑ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɓɘɑəɑəɔɕ əɌ ɟɜɚɎəɑ ɡɎɚɝɞɌ ɛɚɐɒɑɗɟɐɚɣəɚɕ ɒɑɗɑɓɧ. 

Ȯ - Average-ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɎɑəɚɓəɌɫ ɠɌɓɌ. ȼɌɎəɚɘɑɜəɧɕ ɐɔɌɘɑɞɜ ɝɑɗɑɓɑ-

əɚɣəɚɕ Ɏɑəɧ ɔ ɠɟəɖɢɔɚəɔɜɟɪɥɔɕ ɐɔɝɞɌɗɨəɧɕ ɝɛɗɑəɚɜɑəɌɗɨəɧɕ ɌəɌɝɞɚɘɚɓ. 

ȯ - ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (VRT), ɎɑəɚɓəɌɫ ɠɌɓɌ. ɀɟəɖɢɔɚəɔɜɟɪɥɔɕ ɐɔɝɞɌɗɨəɧɕ ɝɛɗɑəɚɜɑ-

əɌɗɨəɧɕ ɌəɌɝɞɚɘɚɓ. 
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ɏɚɜɔɞɘɑ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɔɗɔ 

ɩəɐɚɎɌɝɖɟɗɫɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [5, 14, 15].  

ȾɌɖɞɔɖɌ ɗɑɣɑəɔɫ ɝɗɟɣɌɕəɚ ɎɧɫɎɗɑəəɧɡ 

ɍɑɝɝɔɘɛɞɚɘəɧɡ ɌəɑɎɜɔɓɘ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ 

ɐɔɝɖɟɞɔɜɟɑɞɝɫ. Ⱥɐəɔ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɜɑɖɚɘɑə-

ɐɟɪɞ ɌɖɞɔɎəɚɑ ɐɔəɌɘɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɝ ɛɚ-

ɘɚɥɨɪ ȿȳȴ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɩəɐɚȿȳȴ [11, 12]. 

Ȱɜɟɏɔɑ ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɎɧɝɞɟɛɌɪɞ ɓɌ ɛɜɚɎɑɐɑəɔɑ 

ɛɜɑɎɑəɞɔɎəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɐɚ ɎɚɓəɔɖəɚɎɑəɔɫ ɚɝɗɚɒəɑəɔɕ [16].  

ȳɌɖɗɪɣɑəɔɑ. 

ȸȽȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔ-

ɑɘ ɔ ɛɚɝɞɛɜɚɢɑɝɝɚɜəɚɕ ɚɍɜɌɍɚɞɖɚɕ ɔɓɚɍɜɌɒɑ-

əɔɕ, ɛɚɗɟɣɑəəɧɡ Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ, ɫɎɗɫɑɞɝɫ, 

ɖɌɖ ɛɚ əɌɤɑɘɟ, ɞɌɖ ɔ ɛɚ ɘəɑəɔɪ ɍɚɗɨɤɔəɝɞɎɌ 

ɌɎɞɚɜɚɎ, çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɑɐɖɚɕ ɛɌɞɚɗɚɏɔɔ ɎɔɝɢɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ ð Ɍəɑ-

Ɏɜɔɓɘɧ ɝɑɗɑɓɑəɚɣəɚɕ Ɏɑəɧ. ȼɑɓɟɗɨɞɌɞ ɟɝɛɑɤəɚ 

Ɏɧɛɚɗəɑəəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ð ɔɝɝɑɣɑ-

əɔɑ ɌəɑɎɜɔɓɘɧ ɝɑɗɑɓɬəɚɣəɚɕ Ɏɑəɧ ɝ ɐɔɝɞɌɗɨ-

əɧɘ ɝɛɗɑəɚɜɑəɌɗɨəɧɘ ɤɟəɞɔɜɚɎɌəɔɑɘ ð ɞɌɖɒɑ 

ɍɧɗ əɌɏɗɫɐəɚ ɛɚɐɞɎɑɜɒɐɑə ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɤɔɜɚɖɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ȸȽȶȾ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɝɔɝɞɑɘɧ ɛɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘɟ 

ɘɚɐɑɗɔɜɚɎɌəɔɪ ɔ ɌəɌɗɔɓɟ əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ȸȽȶȾ ɛɜɔ ɩɡɔəɚɖɚɖɖɚɓɑ ɛɑɣɑəɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȰɌəəɧɑ ȶȾ ɝ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɜɚɌəɌ-

ɗɔɓɔɜɚɎɌəɧ Ɏ ɝɔɝɞɑɘɑ çȬɎɞɚɛɗɌəè, ɔɓɟɣɑə ɚɛɧɞ ɛɜɔɘɑəɑəɔɫ ɝɔɝɞɑɘɧ ɟ ɍɚɗɨəɚɏɚ ɩɡɔəɚ-

ɖɚɖɖɚɓɚɘ ɛɑɣɑəɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɜɌɎɚɝɞɚɜɚəəɫɫ ɏɑɘɔɏɑɛɌɞɩɖɞɚɘɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ 

ɝ ɎɔɜɞɟɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɨɪ ɜɑɓɑɖɢɔɔ, ɞɌɖɒɑ ɍɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɝɚɡɜɌəɫɑɘɧɕ ɚɍɦɑɘ ɛɑ-

ɣɑəɔ ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɧɘ ɐɗɫ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɚɜɏɌəɌ. 

ȮɧɎɚɐɧ. ȻɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ ɛɚɓɎɚɗɫɑɞ ɜɑɤɔɞɨ ɚɏɜɌəɔɣɑəɔɫ 

ɝɞɌəɐɌɜɞəɧɡ ɜɌɍɚɣɔɡ ɝɞɌəɢɔɕ, ɚɍɑɝɛɑɣɔɞɨ ɡɔɜɟɜɏɌ ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɑɕ ɛɚ 

ɔəɐɔɎɔɐɟɌɗɨəɧɘ ɌəɌɞɚɘɚ-ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɘ ɚɝɚɍɑəəɚɝɞɫɘ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩɡɔəɚɖɚɖɖɚɓ, 3D-ɘɚɐɑɗɔɜɚɎɌəɔɑ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɛɗɌəɔɜɚɎɌəɔɑ. 
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urpose.  To explore the possibilities of preoperative modelling and analysis system 

based on multislice computed tomography (MSCT) data, to evalua te its effectiveness 

in patient with liver hydatid disease.   

Materials and methods.  MSCT data with contrast enhancement was loaded into the 

"Avtoplan" system. Experience of the system application in patient with liver hydatid disease 

has been studied.  

Results.  Operation right hemihepatectomy was performed considering the virtual r e-

section line; it was proved that remaining liver volume is sufficient for functioning.  

Conclusions.  Pre-operative planning can solve limitations of workstations and pr o-

vide a sur geon with important information on individual anatomic and topographic features.  
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ɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɫɎɗɫɑɞɝɫ ɝɞɌə-

ɐɌɜɞəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɛɑɣɑəɔ, ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɑ ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ ɚɍɜɌɓɚɎɌəɔɫ, ɚɛɜɑɐɑɗɫɞɨ ɔɡ ɎɌɝɖɟɗɫ-

ɜɔɓɌɢɔɪ ɔ ɞɚɛɚɏɜɌɠɚ-ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɓɌɔɘɚ-

ɚɞəɚɤɑəɔɫ ɝ ɜɌɓɗɔɣəɧɘɔ ɝɚɝɟɐɔɝɞɧɘɔ ɝɞɜɟɖ-

ɞɟɜɌɘɔ ɔ ɒɑɗɣəɧɘɔ ɛɜɚɞɚɖɌɘɔ [1]. Ȯəɑɐɜɑəɔɑ Ɏ 

ɜɌɍɚɞɟ ɝɞɌɢɔɚəɌɜɌ ɝɔɝɞɑɘɧ PACS ɝɐɑɗɌɗɚ Ɏɚɓ-

ɘɚɒəɧɘ ɐɗɫ ɎɜɌɣɌ-ɡɔɜɟɜɏɌ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɑ 

ɔɓɟɣɑəɔɑ Ɏɧɛɚɗəɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɠɚɜɘɌ-

ɞɑ DICOM əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ [2]. ȹɑɖɚɞɚɜɧɑ 

ɜɌɍɚɣɔɑ ɝɞɌəɢɔɔ ɚɍɗɌɐɌɪɞ ɠɟəɖɢɔɑɕ ɛɚɝɞɜɚɑ-

əɔɫ 3D-ɔɓɚɍɜɌɒɑəɔɫ, ɖɚɞɚɜɚɑ ɘɚɒɑɞ ɚɞɎɑɞɔɞɨ 

əɌ əɑɖɚɞɚɜɧɑ, ɛɚɫɎɔɎɤɔɑɝɫ ɛɚɝɗɑ ɔɓɟɣɑəɔɫ 

ɛɜɚɞɚɖɚɗɌ, Ɏɚɛɜɚɝɧ. ȶ ɝɚɒɌɗɑəɔɪ, ɝɞɌəɐɌɜɞəɌɫ 

3D -ɘɚɐɑɗɨ ɍɑɓ ɢɎɑɞɚɎɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ əɑ 

ɛɜɑɐɚɝɞɌɎɗɫɑɞ Ɏɚɓɘɚɒəɚɝɞɑɕ ɐɗɫ ɜɑɤɑəɔɫ ɜɫɐɌ 

ɎɚɛɜɚɝɚɎ:  

1. ȽɑɏɘɑəɞɌɢɔɫ (Ɏɧɐɑɗɑəɔɑ) ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɚɣɌɏɌ ɚɞ ɚɖɜɟɒɌɪɥɑɕ ɞɖɌəɔ. 

2. ȻɜɑɐɝɞɌɎɗɑəɔɑ ɚɣɌɏɌ ɝ ɛɔɞɌɪɥɔɘɔ ɑɏɚ 

ɝɚɝɟɐɌɘɔ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɗɔəɔɔ ɜɌɓɜɑɓɌ. 

3. Ⱥɍɦɑɘəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɜɑɓɑɢɔɜɟɑɘɚɕ 

ɔ ɝɚɡɜɌəɑəəɚɕ ɣɌɝɞɔ ɛɑɣɑəɔ ɐɗɫ ɚɢɑəɖɔ ɑɑ 

ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ [3].  

Ƚɔɝɞɑɘɧ ɛɚ ɝɚɓɐɌəɔɪ ɝɑɏɘɑəɞɌɢɔɕ ɔ 3D-

ɘɚɐɑɗɑɕ ɝ Ɏɚɓɘɚɒəɚɕ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɚɕ 

əɌɎɔɏɌɢɔɑɕ ɫɎɗɫɪɞɝɫ ɌɖɞɔɎəɚ ɔɓɟɣɌɑɘɧɘɔ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. Ȯ əɑɖɚɞɚɜɧɡ ɜɌɍɚɣɔɡ ɝɞɌə-

ɢɔɫɡ ɟɒɑ ɝɑɕɣɌɝ ɑɝɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɐɗɫ ɝɔɘɟɗɫ-

ɢɔɔ Ɏɚɓɘɚɒəɚɕ ɚɛɑɜɌɢɔɔ. Ȯ ɝɔɝɞɑɘɌɞɔɣɑɝɖɚɘ 

ɚɍɓɚɜɑ J.Hallet et al. ɟɖɌɓɧɎɌɑɞɝɫ əɌ əɌɏɗɫɐ-

əɚɝɞɨ ɛɚɗɟɣɌɑɘɧɡ ɘɚɐɑɗɑɕ, ɔɡ ɟɐɚɍɝɞɎɚ ɐɗɫ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ, ɛɚɗɚɒɔɞɑɗɨəɧɑ ɚɞɓɧɎɧ ɡɔɜɟɜɏɚɎ. 

ȹɚ ɔɓ-ɓɌ əɑɍɚɗɨɤɚɏɚ ɚɍɦɑɘɌ ɜɑɓɟɗɨɞɌɞɚɎ ɖ 

əɌɝɞɚɫɥɑɘɟ ɐəɪ ɚɞɝɟɞɝɞɎɟɪɞ ɐɌəəɧɑ ɛɚ ɚɍɦɑɖ-

ɞɔɎəɚɘɟ ɝɜɌɎəɑəɔɪ ɚɛɑɜɌɢɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɛɚɐɚɍəɧɡ ɝɔɝɞɑɘ ɔ ɍɑɓ ɔɡ ɛɜɔɘɑəɑəɔɫ [4]. Ȯ 

ɝɎɫɓɔ ɝ ɌɖɞɟɌɗɨəɚɝɞɨɪ ɎɚɛɜɚɝɌ ɔ ɚɏɜɌəɔɣɑəɔɫ-

ɘɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɝɔɝɞɑɘ Ɏ ɂɑəɞɜɑ ɛɜɚɜɧɎəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ ȽɌɘȯȸȿ çȴȾ Ɏ ɘɑɐɔɢɔəɑè ɏɜɟɛɛɚɕ 

ɝɛɑɢɔɌɗɔɝɞɚɎ, ɎɖɗɪɣɌɪɥɑɕ Ɏ ɝɑɍɫ ɛɜɚɏɜɌɘɘɔ-

ɝɞɚɎ, ɎɜɌɣɑɕ-ɡɔɜɟɜɏɚɎ ɔ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ 

Ɏɑɐɑɞɝɫ ɝɚɎɘɑɝɞəɌɫ ɜɌɓɜɌɍɚɞɖɌ ɔ Ɏəɑɐɜɑəɔɑ 

ɝɔɝɞɑɘɧ çȬɎɞɚɛɗɌəè ɛɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘɟ 

ɛɗɌəɔɜɚɎɌəɔɪ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɗɟɌɎɞɚɘɌɞɔ-

ɣɑɝɖɚɕ ɝɑɏɘɑəɞɌɢɔɔ. ȽɔɝɞɑɘɌ ɛɚ ɛɗɌəɔɜɚɎɌəɔɪ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɐɚɗɒəɌ ɚɍɦɑɐɔ-

əɔɞɨ Ɏ ɝɑɍɑ ɘɑɐɔɢɔəɝɖɚɑ ɚɍɚɜɟɐɚɎɌəɔɑ, ɝɔɝɞɑɘɟ 

PACS ɝ ɜɌɍɚɣɔɘɔ ɝɞɌəɢɔɫɘɔ ɔ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ əɌ ɖɚɘɛɨɪɞɑɜɌɡ ɔ ɘɚɍɔɗɨəɧɡ 

ɟɝɞɜɚɕɝɞɎɌɡ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɚɛɑɜɌɢɔɚəəɚɕ 

(ɜɔɝ. 1). 

ȶɗɔəɔɣɑɝɖɔɕ ɝɗɟɣɌɕ.  

Ȯ ɖɌɣɑɝɞɎɑ ɔɗɗɪɝɞɜɌɢɔɔ ɛɜɔɎɚɐɔɘ ɖɗɔ-

əɔɣɑɝɖɔɕ ɝɗɟɣɌɕ ɛɌɢɔɑəɞɌ ȴ. 51 ɏɚɐɌ, ɖɚɞɚɜɧɕ 

ɚɍɜɌɞɔɗɝɫ Ɏ ɚɞɐɑɗɑəɔɑ ɛɜɚɛɑɐɑɎɞɔɣɑɝɖɚɕ ɡɔ-

ɜɟɜɏɔɔ ȽɌɘȯȸȿ ɝ ɒɌɗɚɍɌɘɔ əɌ ɣɟɎɝɞɎɚ ɞɫɒɑɝɞɔ 

ɔ ɍɚɗɔ Ɏ ɛɜɌɎɚɘ ɛɚɐɜɑɍɑɜɨɑ, ɐɔɝɛɑɛɞɔɣɑɝɖɔɑ 

ɫɎɗɑəɔɫ ɔ əɌɜɟɤɑəɔɫ ɝɞɟɗɌ. ȻɜɚɎɑɐɑəɌ ȸȽȶȾ 

əɌ 32-ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ 

Aqulion 32 ɝ ɍɚɗɪɝəɧɘ ɎəɟɞɜɔɎɑəəɧɘ ɎɎɑɐɑəɔ-

ɑɘ 100 ɘɗ ɜɌɝɞɎɚɜɌ ȺɘəɔɛɌɖɌ ɔ 50 ɘɗ ɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɜɌɝɞɎɚɜɌ. Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɛɜɌ-

Ɏɚɕ ɐɚɗɑ ɛɑɣɑəɔ Ɏ S5, S6, S7, S8 ɚɛɜɑɐɑɗɫɪɞɝɫ 

ɣɑɞɧɜɑ ɚɖɜɟɏɗɧɡ ɏɔɛɚɐɑəɝəɧɡ ɚɍɜɌɓɚɎɌəɔɫ ɝ 

ɛɗɚɞəɚɝɞɨɪ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɒɔɐɖɚɝɞəɚɕ, ɝ 

ɛɑɜɑɏɚɜɚɐɖɌɘɔ Ɏ ɝɞɜɟɖɞɟɜɑ, ɝ əɑɜɚɎəɧɘɔ ɖɚə-

ɞɟɜɌɘɔ, ɛɗɚɞəɧɘɔ ɝɞɑəɖɌɘɔ. ȰɔɌɘɑɞɜ ɔɡ ɝɚ-

ɝɞɌɎɗɫɗ ɚɞ 20 ɐɚ 50 ɘɘ. Ȼɜɔ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɔ 

ɛɗɚɞəɚɝɞɨ ɔɡ əɑ ɘɑəɫɗɌɝɨ (ɜɔɝ. 2). Ȯ ɜɑɓɟɗɨɞɌɞɑ 

ɍɚɗɨəɚɘɟ ɍɧɗɚ ɎɧɝɞɌɎɗɑəɚ ɓɌɖɗɪɣɑəɔɑ: çɉɡɔəɚ-

ɖɚɖɖɚɎɧɑ ɖɔɝɞɧ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔè. ȰɔɌɏəɚɓ 

ɍɧɗ ɛɚɐɞɎɑɜɒɐɑə ɛɚ ɐɌəəɧɘ ɔɘɘɟəɚɗɚɏɔɣɑɝɖɔɡ 

ɞɑɝɞɚɎ.  

ȳɌɞɑɘ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɠɚɜɘɌɞɑ DICOM ɓɌ-

ȶ 

 

ȼɔɝ. 1.  ȽɞɜɟɖɞɟɜɌ  ɝɔɝɞɑɘɧ ɛɚ ɛɜɑɐɚɛɑɜɌ-

ɢɔɚəəɚɘɟ ɛɗɌəɔɜɚɎɌəɔɪ, ɌəɌɗɔɓɟ ɔ ɡɜɌəɑ-

əɔɪ ɐɌəəɧɡ. 

 

ȼɔɝ. 2.  ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, Ɏɑ-

əɚɓəɌɫ ɠɌɓɌ.  

ȭɚɗɨəɚɕ ȴ., Ɏ ɛɜɌɎɚɕ ɐɚɗɑ ɛɑɣɑəɔ ð ɏɔɛɚɐɑəɝ-

əɧɑ ɚɍɜɌɓɚɎɌəɔɫ (ɩɡɔəɚɖɚɖɖɚɎɧɑ ɖɔɝɞɧ). 
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ɏɜɟɒɌɗɔɝɨ Ɏ ɛɜɚɏɜɌɘɘɟ çȬɎɞɚɛɗɌəè. ȽɑɏɘɑəɞɌ-

ɢɔɫ ɔ 3D-ɘɚɐɑɗɔɜɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɎɜɌɣɚɘ-

ɜɑəɞɏɑəɚɗɚɏɚɘ ɛɜɔ əɑɛɚɝɜɑɐɝɞɎɑəəɚɘ ɟɣɌɝɞɔɔ 

ɎɜɌɣɌ-ɡɔɜɟɜɏɌ. ȽəɌɣɌɗɌ Ɏ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɚɘ 

ɜɑɒɔɘɑ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɝɑɏɘɑəɞɌɢɔɫ ɛɑɣɑəɔ, 

ɓɌɞɑɘ ɛɚɗɨɓɚɎɌɞɑɗɨ Ɏ ɜɟɣəɚɘ ɜɑɒɔɘɑ ɘɚɏ ɔɝ-

ɛɜɌɎɔɞɨ ɛɚɏɜɑɤəɚɝɞɔ. ȰɌɗɑɑ ɞɌɖɒɑ Ɏ ɛɚɗɟɌɎɞɚ-

ɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ Ɏɧɐɑɗɫɗɔɝɨ ɚɣɌɏɚɎɧɑ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɔ Ɏ ɌɎɞɚɘɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ ɚɞɝɗɑɒɔ-

ɎɌɗɔɝɨ ɝɚɝɟɐɔɝɞɧɑ ɝɞɜɟɖɞɟɜɧ. ȼɌɓɜɌɍɚɞɌəəɧɑ 

ɛɗɌɏɔəɧ ɚɍɑɝɛɑɣɔɎɌɪɞ ɛɚɗɟɌɎɞɚɘɌɞɔɣɑɝɖɟɪ 

ɝɑɏɘɑəɞɌɢɔɪ ɛɑɣɑəɔ ɔ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ ɝ 

ɛɚɘɚɥɨɪ ɖɚɘɛɗɑɖɝɌ ɌɗɏɚɜɔɞɘɚɎ: geodesic active 

contour, 2D ɔ 3D ɔəɞɑɜɛɚɗɫɢɔɔ ɔ ɛɚɜɚɏɚɎɚɕ ɚɍ-

ɜɌɍɚɞɖɔ. ȳɌɞɑɘ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ  ɘɚɐɑɗɔɜɚɎɌ-

əɔɑ ɛɑɣɑəɔ ɔ ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ. Ɂɔɜɟɜɏ ɛɜɚ-

Ɏɚɐɔɗ ɎɔɜɞɟɌɗɨəɟɪ ɗɔəɔɪ ɜɑɓɑɖɢɔɔ, ɓɌɐɌɎɌɗ 

ɔəɞɑɜɑɝɟɪɥɔɑ ɚɛɚɜəɧɑ ɞɚɣɖɔ (ɎɓɌɔɘɚɚɞəɚɤɑ-

əɔɑ ɝ ɎɑɞɎɫɘɔ Ɏɚɜɚɞəɚɕ Ɏɑəɧ, ɐɚɝɞɌɞɚɣəɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ ɝɚɡɜɌəɑəəɚɕ ɣɌɝɞɔ ɔ ɞ.ɐ.). ȹɌ ɚɍɜɌ-

ɍɚɞɖɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɓɌɞɜɌɣɑəɚ ɚɖɚɗɚ 20 

ɘɔəɟɞ. ȮɌɒəɧɘ Ɏɚɛɜɚɝɚɘ, ɔəɞɑɜɑɝɚɎɌɎɤɔɘ ɡɔ-

ɜɟɜɏɌ, ɫɎɗɫɗɌɝɨ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɨ ɝɚɡɜɌəɫɑɘɚɕ 

ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ ɛɜɔ ɜɌɐɔɖɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ 

ɩɡɔəɚɖɚɖɖɚɎɧɡ ɖɔɝɞ. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɚɍɦɑɘəɧɡ 

ɔɓɘɑɜɑəɔɕ ɚɍɦɑɘ ɝɚɡɜɌəɫɑɘɚɕ ɣɌɝɞɔ ɛɑɣɑəɔ 

ɝɚɝɞɌɎɗɫɗ 48% ɝ ɐɚɝɞɌɞɚɣəɧɘ ɚɍɦɑɘɚɘ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ. 3D-ɘɚɐɑɗɨ ɛɜɑɐɝɞɌɎɗɑəɌ əɌ (ɜɔɝ.3).  

ȭɚɗɨəɚɘɟ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɚɛɑɜɌɢɔɫ ð 

ɛɜɌɎɚɝɞɚɜɚəəɫɫ ɏɑɘɔɏɑɛɌɞɩɖɞɚɘɔɫ. ȹɑɛɚɝɜɑɐ-

ɝɞɎɑəəɚ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ ɚɛɑɜɌɞɚɜ ɔ Ɍɝɝɔɝɞɑəɞ 

ɑɥɑ ɜɌɓ ɔɓɟɣɔɗɔ ɘɚɐɑɗɨ əɌ ɩɖɜɌəɑ ɘɚəɔɞɚɜɌ 

(ɜɔɝ. 4). 

Ȯɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɡɔɜɟɜɏ ɚɍɜɌɥɌɗɝɫ ɖ 

Ɍɝɝɔɝɞɑəɞɟ ɝ ɛɗɌəɤɑɞəɧɘ ɖɚɘɛɨɪɞɑɜɚɘ, əɌ ɖɚ-

ɞɚɜɧɕ ɍɧɗɌ ɓɌɏɜɟɒɑəɌ 3D-ɘɚɐɑɗɨ, ɣɞɚɍɧ ɔɐɑə-

ɞɔɠɔɢɔɜɚɎɌɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ ɔ ɔɡ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ (ɜɔɝ. 5). 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɛɑɜɔɚɐ ɛɜɚɡɚɐɔɗ ɟ 

ɛɌɢɔɑəɞɌ ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ. Ƀɑɜɑɓ ɘɑɝɫɢ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ, əɌ ɖɚɞɚɜɚɕ Ɏ 

ɚɍɗɌɝɞɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑəɔ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɖɚɛɗɑəɔɑ ɒɔɐɖɚɝɞɔ ɜɌɓɘɑɜɌɘɔ 

100 ɡ 60 ɘɘ. Ƀɑɜɑɓ 2 ɘɑɝɫɢɌ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɖɚəɞɜɚɗɨəɌɫ ȸȽȶȾ: ɚɍɦɑɘ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ 

ɟɎɑɗɔɣɔɗɝɫ ɓɌ ɝɣɑɞ ɟɘɑəɨɤɑəɔɫ  ɝɖɚɛɗɑəɔɫ 

ɒɔɐɖɚɝɞɔ,   ɜɌɓɘɑɜɧ   ɑɏɚ   ɍɧɗɔ   50   ɡ   40   ɘɘ  

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3. 3D-ɘɚɐɑɗɨ ɛɑɣɑəɔ.   

ȭɚɗɨəɚɕ ȴ. ȳɑɗɑəɧɘ ɢɎɑɞɚɘ ɚɍɚɓəɌɣɑəɌ ɝɚɡɜɌ-

əɫɑɘɌɫ ɣɌɝɞɨ, ɒɑɗɞɧɘ ð ɜɑɓɑɢɔɜɟɑɘɌɫ. ȶɜɌɝəɧɘ 

ɢɎɑɞɚɘ ɝɡɑɘɌɞɔɣəɚ ɖɌɜɞɔɜɚɎɌəɧ ɩɡɔəɚɖɚɖɖɚ-

Ɏɧɑ ɖɔɝɞɧ, ɠɔɚɗɑɞɚɎɧɘ ð ɎɑɞɎɔ Ɏɚɜɚɞəɚɕ ɔ ɛɑ-

ɣɑəɚɣəɚɕ Ɏɑəɧ. 

ȼɔɝ. 4.  ȴɓɟɣɑəɔɑ 3D-ɘɚɐɑɗɔ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ. 

 

ȼɔɝ. 5.  ȬəɌɗɔɓ 3D-ɘɚɐɑɗɔ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ. 



   RUSSIAN EL ECTRONIC JOURNAL OF RADIOLOGY  

 

  | www.rejr.ru | REJR. 2016; 6 (2):111-114        DOI:10.21569/2222-7415-2016-6-2-111-114       ʉʪʨʘʥʠʮʘ  114 
 

(ɜɔɝ. 6).  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɐɌəəɚɘ ɩɞɌɛɑ ɘɚɒəɚ 

ɝɐɑɗɌɞɨ ɝɗɑɐɟɪɥɔɑ ɎɧɎɚɐɧ:  

1. Ȼɚɝɞɜɚɑəɔɑ 3D-ɘɚɐɑɗɔ ɝ ɢɎɑɞɚɎɧɘ ɖɌɜ-

ɞɔɜɚɎɌəɔɑɘ ɜɌɝɖɜɧɎɌɑɞ ɞɚɛɚɏɜɌɠɚ-

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ, ɖɚɞɚɜɧɑ əɑ-

Ɏɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɝ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɕ 

3D -ɘɚɐɑɗɔ ɔɓ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ.  

2. Ȱɗɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ əɑɚɍɡɚɐɔɘɚ ɞɑɝəɚɑ ɎɓɌɔɘɚɐɑɕ-

ɝɞɎɔɑ ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɔ ɎɜɌɣɌ-ɡɔɜɟɜɏɌ.  

3. ȻɚɖɌɓɌəɌ ɩɠɠɑɖɞɔɎəɚɝɞɨ 3D-ɘɚɐɑɗɔ, 

ɝɚɓɐɌəəɚɕ Ɏ ɝɔɝɞɑɘɑ çȬɎɞɚɛɗɌəè ɛɜɔ ɌəɌɗɔɓɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɚɝɚɍɑəəɚɝɞɑɕ ɔ Ɏ ɚɢɑəɖɑ ɒɔɓəɑ-

ɝɛɚɝɚɍəɚɝɞɔ ɝɚɡɜɌəɫɑɘɚɕ ɛɌɜɑəɡɔɘɧ ɛɑɣɑəɔ 

ɛɜɔ ɩɡɔəɚɖɚɖɖɚɓɑ. 

ȴɝɞɚɣəɔɖ ɠɔəɌəɝɔɜɚɎɌəɔɫ ɔ ɖɚəɠɗɔɖɞ 

ɔəɞɑɜɑɝɚɎ. 

ȬɎɞɚɜɧ ɐɌəəɚɕ ɝɞɌɞɨɔ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞ-

ɝɞɎɔɑ ɠɔəɌəɝɚɎɚɕ ɛɚɐɐɑɜɒɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɖɚəɠɗɔɖɞɌ ɔəɞɑɜɑɝɚɎ, ɚ ɖɚɞɚɜɧɡ əɑɚɍɡɚɐɔɘɚ 

ɝɚɚɍɥɔɞɨ. 
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ȼɔɝ. 6, Ɍ. 

 

ȼɔɝ. 6, ɍ. 

ȼɔɝ. 6.  ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

Ƀɑɜɑɓ 1 ɔ 3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. ȺɞɘɑɣɌɑɞɝɫ ɟɘɑəɨɤɑəɔɑ ɛɚɗɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɛɜɌɎɚɕ ɐɚɗɔ ɛɑɣɑ-

əɔ əɌ ɍɚɗɑɑ ɛɚɓɐəɑɘ ɝɖɌəɑ. 
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ȭȱȰȼȱȹȹȺȵ ȶȺȽȾȴ 

 

ȽɑɜɚɎɌ ȹ.Ƚ., ȭɑɗɧɤɑɎɌ ȱ.Ƚ., ȭɌɍɖɚɎɌ Ȭ.Ȭ., ȬɗɨɍɑɖɚɎɌ Ȳ.ɉ.,  

ɃɔɍɌɜɚɎ Ȭ.Ȭ., ȻɜɚɝɞɚɘɚɗɚɞɚɎ Ȭ.Ȯ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌɎɔɞɨ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ, ɔɗɗɪɝɞɜɔɜɟɪɥɑɑ 

ɖɚɘɛɗɑɖɝəɚɑ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɟ ɛɌɢɔɑəɞɌ ɝ Ɍɝɑɛɞɔɣɑɝɖɔɘ ɚɝɞɑɚəɑɖɜɚɓɚɘ 

ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ I-II ɝɞ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȺɍɝɗɑɐɚɎɌə ɛɌɢɔɑəɞ Ƚ., 32 ɏɚɐɌ, ɚɍɜɌɞɔɎɤɔɕɝɫ ɝ ɒɌɗɚ-

ɍɌɘɔ əɌ ɛɚɝɞɚɫəəɟɪ ɞɑɜɛɔɘɟɪ ɍɚɗɨ Ɏ ɛɌɡɟ ɝɛɜɌɎɌ, ɚɞɐɌɪɥɟɪ Ɏ ɛɜɌɎɚɑ ɖɚɗɑəɚ, əɑɓəɌ-

ɣɔɞɑɗɨəɚɑ ɔɓɘɑəɑəɔɑ ɛɚɡɚɐɖɔ (ɛɚɫɎɗɑəɔɑ ɡɜɚɘɚɞɧ), ɩɛɔɓɚɐɧ əɚɣəɧɡ ɍɚɗɑɕ. ȻɌɢɔɑəɞɟ 

ɍɧɗ Ɏɧɛɚɗəɑə ɖɚɘɛɗɑɖɝ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ, ɎɖɗɪɣɔɎɤɔɕ Ɏ ɝɑɍɫ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ 

(ȸȼȾ).  

ȼɑɓɟɗɨɞɌɞɧ. Ȼɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɍɧɗ ɟɝɞɌəɚɎɗɑə ɞɚɣəɧɕ ɐɔɌɏəɚɓ, ɛɌɢɔɑəɞ əɌɛɜɌɎɗɑə Ɏ ɝɞɌɢɔɚəɌɜ ɐɗɫ ɐɌɗɨəɑɕɤɑɏɚ ɛɗɌ-

əɔɜɚɎɌəɔɫ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ.  

ȮɧɎɚɐɧ. Ȯɧɛɚɗəɑəɔɑ ɖɚɘɛɗɑɖɝɌ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɔ Ɏɧɝɚɖɚ-

ɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ȸȽȶȾ, ȸȼȾ) ɛɚɓɎɚɗɫɪɞ ɝɎɚɑɎɜɑɘɑəəɚ, 

əɌ ɝɌɘɧɡ ɜɌəəɔɡ ɩɞɌɛɌɡ ɎɧɫɎɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜ ɔ ɡɌɜɌɖɞɑɜ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ ɛɜɔ Ɍɝɑɛɞɔɣɑɝɖɚɘ ɚɝɞɑɚəɑɖɜɚɓɑ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 
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RADIOLOGY DIAGNOSIS OF ASEPTIC OSTEONECROSIS OF THE FEMORAL HEAD 

 

Serova  N.S., Belysheva  E.S., Babkova  A.A., Alõbekova  Zh.Je,  

Chibarov A.A ., Prostomolotov A.V.  
 

urpose.  To present a clinical case which illustrates a comprehensive radiological 

examination in a patient with aseptic osteonecrosis o f the femoral head I -II degree.  

Materials and methods . Patient S., 32 years, was examined and a ddressed with 

complaints of constant bearable pain in the right groin, radiating to the right knee, a slight 

change in gait (lameness), episodes of nocturnal pain. A complex of radiological met hods of 

diagnostics was performed including multislice computed  tomography (MSCT) and magnetic 

resonance imaging (MRI).  

Results.  After a comprehensive clinical and radiological examination the accurate 

diagnosis was established and the patient was referred to the hospital for further planning 

of trea tment.  

Conclusions . Implementation of complex high -tech and highly informative methods 

of radi ological diagnosis (CT, MRI) allow in a timely manner to identifing the location, size 

and n ature of the pathological changes at the earliest stages in case of aseptic osteonecrosi s 

of the femoral head.  
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Ɍəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ 

əɑɖɜɚɓɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɫɎɗɫ-

ɑɞɝɫ ɎɌɒəɚɕ ɓɌɐɌɣɑɕ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ 

ɝɎɚɑɎɜɑɘɑəəɚ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɟɪ ɞɌɖɞɔɖɟ 

ɗɑɣɑəɔɫ ɔ ɝəɔɓɔɞɨ ɜɔɝɖɔ ɚɝɗɚɒəɑəɔɕ, ɛɜɔɎɚ-

ɐɫɥɔɡ ɖ ɚɏɜɌəɔɣɑəɔɪ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ ɛɌɢɔ-

ɑəɞɚɎ ɔ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɔɡ ɒɔɓəɔ. Ȯ ɛɚɗɨɓɟ 

ɌɖɞɟɌɗɨəɚɝɞɔ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɏɚɎɚɜɔɞ ɓɌɞɜɟɐ-

əɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɜɌɓɎɔɞɔɫ 

əɑɖɜɚɓɌ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ [1]. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ ɫɎɗɫɑɞ-

ɝɫ ɏɚɗɚɎɖɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. Ȼɚ ɐɌəəɧɘ ɜɌɓ-

ɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɐɌəəɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɚɞ 10 ɐɚ 15% ɚɞ Ɏɝɑɡ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ əɌɜɟɤɑəɔɕ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟ-

ɝɞɌɎɌ [2]. 

Ȭɝɑɛɞɔɣɑɝɖɔɕ əɑɖɜɚɓ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ (Ȭȹȯȭȶ) ð əɑɖɜɚɓ, ɜɌɓɎɔɎɌɪɥɔɕɝɫ Ɏɝɗɑɐ-

ɝɞɎɔɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɩɗɑɘɑəɞɚɎ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. ɃɌɥɑ 

ɍɚɗɑɪɞ ɘɟɒɣɔəɧ ɘɚɗɚɐɚɏɚ ɔ ɝɜɑɐəɑɏɚ ɎɚɓɜɌɝɞɌ 

ɚɞ 20 ɐɚ 45 ɗɑɞ (ɍɚɗɑɑ 2/3 Ɏɝɑɡ ɝɗɟɣɌɑɎ). Ȭȹȯȭȶ 

ɝɚɝɞɌɎɗɫɑɞ 1,5ð4,7% ɚɞ Ɏɝɑɕ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ 

ɛɌɞɚɗɚɏɔɔ Ɏ ȼɚɝɝɔɔ. ȰɎɟɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ 

ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 40ð50% ɝɗɟɣɌɑɎ. Ȭȹȯȭȶ ɜɌɓɎɔɎɌ-

ɑɞɝɫ ɛɚɝɗɑ ɖɚɜɞɔɖɚɝɞɑɜɚɔɐəɚɕ ɞɑɜɌɛɔɔ, əɌ 

ɠɚəɑ ɓɗɚɟɛɚɞɜɑɍɗɑəɔɫ Ɍɗɖɚɏɚɗɑɘ, ɛɜɔ ɞɌɖɔɡ ɓɌ-

ɍɚɗɑɎɌəɔɫɡ, ɖɌɖ ɝɑɜɛɚɎɔɐəɚ-ɖɗɑɞɚɣəɌɫ Ɍəɑɘɔɫ, 

ɡɜɚəɔɣɑɝɖɔɕ ɔ ɚɝɞɜɧɕ ɛɌəɖɜɑɌɞɔɞ, ɝɔɝɞɑɘəɌɫ 

ɖɜɌɝəɌɫ ɎɚɗɣɌəɖɌ [3]. ȻɑɜɎɚəɌɣɌɗɨəɚ, Ȭȹȯȭȶ 

ɝɜɌɎəɔɎɌɗɔ ɝ ɍɚɗɑɓəɨɪ ȻɑɜɞɑɝɌ ɔ ɛɜɑɐɗɌɏɌɗɔ 

ɛɚɗɨɓɚɎɌɞɨɝɫ ɞɑɘ ɒɑ ɞɑɜɘɔəɚɘ. ȺɐəɌɖɚ, Ɏɛɚ-

ɝɗɑɐɝɞɎɔɔ, ɛɜɔ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɘ ɔɓɟɣɑəɔɔ ɍɧɗɚ 

ɎɧɫɎɗɑəɚ, ɣɞɚ Ɍɝɑɛɞɔɣɑɝɖɔɕ əɑɖɜɚɓ ɟ ɐɑɞɑɕ 

ɛɜɚɞɑɖɌɑɞ ɓəɌɣɔɞɑɗɨəɚ ɗɑɏɣɑ ɔ ɛɜɔ ɌɖɞɔɎɔɓɌ-

ɢɔɔ ɜɑɛɌɜɌɞɔɎəɧɡ ɛɜɚɢɑɝɝɚɎ ɚɜɏɌəɔɓɘɌ ɔ ɍɚɗɑɑ 

ɔəɞɑəɝɔɎəɚɘɟ ɖɜɚɎɚɝəɌɍɒɑəɔɪ ɛɜɔɎɚɐɔɞ ɖ 

ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɖɚɝɞəɧɡ ɍɌɗɚɖ, Ɏɚɓɘɚɒəɚ ɐɌɒɑ 

ɔ ɝɌɘɚɕ ɠɚɜɘɧ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɣɞɚ 

ɜɑɐɖɚ əɌɍɗɪɐɌɑɞɝɫ ɟ Ɏɓɜɚɝɗɧɡ [2, 4]. 

  Ȯ ɚɝəɚɎɑ ɛɌɞɚɏɑəɑɓɌ Ȭȹȯȭȶ ɗɑɒɌɞ ɞɜɌɎ-

ɘɌɞɔɓɌɢɔɫ ɔ əɌɜɟɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ ɓɌɖɗɪ-

ɣɌɑɞɝɫ Ɏ ɛɜɑɜɧɎɌəɔɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚ-

ɝəɌɍɒɑəɔɫ ɔ əɌɜɟɤɑəɔɑ Ɏɑəɚɓəɚɏɚ ɚɞɞɚɖɌ, 

ɎɝɗɑɐɝɞɎɔɑ ɩɘɍɚɗɔɔ, ɐɗɔɞɑɗɨəɚɏɚ ɘɑɡɌəɔɣɑɝɖɚɏɚ 

ɎɚɓɐɑɕɝɞɎɔɔ, ɣɞɚ Ɏɑɐɑɞ ɖ əɌɜɟɤɑəɔɪ ɢɑɗɚɝɞəɚ-

ɝɞɔ Ɍɜɞɑɜɔɕ. Ȯ ɜɑɓɟɗɨɞɌɞɑ, Ɏ ɓɚəɑ ɩɛɔɠɔɓɌ 

ɠɚɜɘɔɜɟɪɞɝɫ ɟɣɌɝɞɖɔ ɚɝɞɑɚəɑɖɜɚɓɌ. Ȼɜɔ ɐɌɗɨ-

əɑɕɤɑɘ ɎɚɓɐɑɕɝɞɎɔɔ ɘɑɡɌəɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ 

ɛɜɚɔɝɡɚɐɔɞ ɝɟɍɡɚəɐɜɌɗɨəɧɕ ɞɜɌɍɑɖɟɗɫɜəɧɕ 

ɛɑɜɑɗɚɘ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɜɟɤɑəɔɑɘ, Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɣɑɏɚ ɜɌɓɎɔɎɌɑɞɝɫ ɐɑɏɑəɑɜɌɞɔɎəɧɕ Ɍɜɞ-

ɜɔɞ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ [2, 5]. 

ȽɟɥɑɝɞɎɟɪɞ ɐɎɑ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟ-

ɑɘɧɑ ɖɗɌɝɝɔɠɔɖɌɢɔɔ Ȭȹȯȭȶ ð ɀɔɖɌɞɌ ɔ ȬɜɗɑɞɌ 

ɔ ARCO (ȬɝɝɚɢɔɌɢɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɜɌɥɑəɔɫ 

ɖɚɝɞɔ). Ⱥəɔ ɟɣɔɞɧɎɌɪɞ Ɏ ɝɞɌɐɔɕəɚɝɞɔ əɑ ɞɚɗɨɖɚ 

ɝɞɑɛɑəɨ ɐɑɝɞɜɟɖɢɔɔ ɝɟɝɞɌɎɌɘ, əɚ ɔ ɜɌɝɛɚɗɚɒɑ-

əɔɑ əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɔ ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ. 

ȹɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ Ȭȹȯȭȶ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

ɀɔɖɌɞɌ ɔ ȬɜɗɑɞɌ (ɝɞɌɐɔɔ 1 ð 3) ɔ ARCO (ɝɞɌɐɔɔ 

0 ð 2) ɝɚɎɜɑɘɑəəɧɑ ɛɚɐɡɚɐɧ ɐɌɪɞ ɡɚɜɚɤɔɑ ɜɑ-

ɓɟɗɨɞɌɞɧ, ɟɘɑəɨɤɌɪɞ ɐɔɝɖɚɘɠɚɜɞ Ɏ ɝɟɝɞɌɎɑ ɔ 

ɓɌɘɑɐɗɫɪɞ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑ ɍɚɗɑɓəɔ [5]. 

ȰɔɌɏəɚɝɞɔɖɌ əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ Ȭȹȯȭȶ 

ɖɗɔəɔɣɑɝɖɔ ɚɣɑəɨ ɞɜɟɐəɌ. ȶɗɔəɔɣɑɝɖɔɘɔ ɛɜɚ-

ɫɎɗɑəɔɫɘɔ ɫɎɗɫɪɞɝɫ ɍɚɗɨ Ɏ ɝɟɝɞɌɎɑ əɑɛɚɝɞɚɫə-

əɚɏɚ ɡɌɜɌɖɞɑɜɌ, Ɏ ɛɌɡɚɎɚɕ ɚɍɗɌɝɞɔ ɝ ɔɜɜɌɐɔɌ-

ɢɔɑɕ ɛɚ ɍɑɐɜɑəəɚɘɟ əɑɜɎɟ Ɏ ɚɍɗɌɝɞɨ ɖɚɗɑəəɚɏɚ 

ɝɟɝɞɌɎɌ ɔ ɫɏɚɐɔɣəɟɪ ɚɍɗɌɝɞɨ, ɛɜɔ ɠɔɓɔɣɑɝɖɔɡ 

əɌɏɜɟɓɖɌɡ, əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ɘɧɤɢ, Ɏ ɜɫɐɑ 

ɝɗɟɣɌɑ ɛɌɢɔɑəɞɧ ɒɌɗɟɪɞɝɫ əɌ  əɚɣəɧɑ ɍɚɗɔ [6, 

7].  

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 

əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ ɛɜɚɢɑɝɝɌ ɖɚəɞɟɜɧ ɏɚɗɚɎɖɔ ɔ 

ɝɟɝɞɌɎəɌɫ ɥɑɗɨ əɑ ɔɓɘɑəɑəɧ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ 

ɚɣɌɏ əɑɖɜɚɓɌ Ɏ Ɏɔɐɑ ɟɣɌɝɞɖɌ ɜɌɓɜɫɒɑəɔɫ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɝ ɓɚəɚɕ ɝɖɗɑɜɚɓɌ ɛɚ ɛɑɜɔɠɑɜɔɔ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɘɑɝɞɚɘ ɗɚɖɌɗɔɓɌɢɔɔ əɑɖɜɚɓɌ 

ɫɎɗɫɑɞɝɫ ɛɑɜɑɐəɑ-Ɏɑɜɡəɔɕ ɚɞɐɑɗ ɏɚɗɚɎɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ, əɌ ɖɚɞɚɜɧɕ ɛɜɔɡɚɐɔɞɝɫ ɍɚɗɨɤɌɫ 

əɌɏɜɟɓɖɌ. Ȯ ɐɌɗɨəɑɕɤɑɘ, ɛɚ ɘɑɜɑ ɜɌɝɝɌɝɧɎɌəɔɫ 

çɘɑɜɞɎɧɡè ɖɚɝɞəɧɡ ɍɌɗɚɖ, ɛɜɚɔɝɡɚɐɔɞ ɚɝɗɌɍɗɑ-

əɔɑ ɔɡ ɛɜɚɣəɚɝɞɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɜɌɝɛɗɌɎɗɑ-

əɔɪ ɔ ɔɘɛɜɑɝɝɔɚəəɚɘɟ ɛɑɜɑɗɚɘɟ ɏɚɗɚɎɖɔ ɍɑɐ-

ɜɑəəɚɕ ɖɚɝɞɔ [5, 6, 7]. 

ȺɝəɚɎəɧɘ ɞɜɑɍɚɎɌəɔɑɘ, ɛɜɑɐɦɫɎɗɫɑɘɧɘ 

ɖɚɘɛɗɑɖɝɟ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚ-

ɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ (ȸȽȶȾ, ȸȼȾ) ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ 

Ȭȹȯȭȶ ɫɎɗɫɑɞɝɫ ɛɚɗɟɣɑəɔɑ ɔəɠɚɜɘɌɢɔɔ ɚ 

əɌɗɔɣɔɔ, ɗɚɖɌɗɔɓɌɢɔɔ ɘɑɝɞɌ ɛɚɜɌɒɑəɔɫ, ɑɏɚ 

ɠɚɜɘɧ əɌ ɝɌɘɧɡ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ ɍɚ-

ɗɑɓəɔ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɚɓɎɚɗɫɑɞ ɘɌɖɝɔ-

ɘɌɗɨəɚ ɍɧɝɞɜɚ ɝɛɗɌəɔɜɚɎɌɞɨ ɎɌɜɔɌəɞɧ əɌɔɍɚ-

ɗɑɑ ɚɛɞɔɘɌɗɨəɧɡ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, ɔəɐɔɎɔɐɟ-

Ɍɗɨəɚ ɐɗɫ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ.  

ȻɜɔɎɚɐɔɘ ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ ɛɌɢɔ-

ɑəɞɌ Ƚ. ɝ Ɍɝɑɛɞɔɣɑɝɖɔɘ ɚɝɞɑɚəɑɖɜɚɓɚɘ ɏɚɗɚɎɖɔ 

ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ. 

ȼ 
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ȴɝɞɚɜɔɫ ɍɚɗɑɓəɔ.  

Ȯ ɖɗɔəɔɖɟ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑɣɑ-

əɚɎɌ ɚɍɜɌɞɔɗɝɫ ɛɌɢɔɑəɞ Ƚ., 32 ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ 

əɌ ɛɚɝɞɚɫəəɟɪ ɞɑɜɛɔɘɟɪ ɍɚɗɨ Ɏ ɛɌɡɟ ɝɛɜɌɎɌ, 

ɚɞɐɌɪɥɟɪ Ɏ ɛɜɌɎɚɑ ɖɚɗɑəɚ, əɑɓəɌɣɔɞɑɗɨəɚɑ ɔɓ-

ɘɑəɑəɔɑ ɛɚɡɚɐɖɔ (ɛɚɫɎɗɑəɔɑ ɡɜɚɘɚɞɧ),  ɩɛɔɓɚ-

ɐɧ əɚɣəɧɡ ɍɚɗɑɕ. ȿɝɔɗɑəɔɑ ɍɚɗɔ ɛɌɢɔɑəɞ  ɚɞɘɑ-

ɣɌɑɞ ɛɜɔ ɛɚɛɧɞɖɑ ɎɝɞɌɞɨ ɝɚ ɝɞɟɗɌ, ɡɚɐɨɍɑ ɛɚ 

ɗɑɝɞəɔɢɑ. ȻɌɢɔɑəɞ ɖɟɜɔɞ, ɟɘɑɜɑəəɚ ɟɛɚɞɜɑɍɗɫɑɞ 

Ɍɗɖɚɏɚɗɨ, ɡɜɚəɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ əɑ 

ɝɞɜɌɐɌɑɞ. Ȼɚ ɐɌəəɧɘ ɌəɌɘəɑɓɌ: ɎɛɑɜɎɧɑ ɛɚɣɟɎ-

ɝɞɎɚɎɌɗ ɍɚɗɨ Ɏ ɛɌɡɟ ɚɖɚɗɚ 2-2,5 ɘɑɝɫɢɑɎ əɌɓɌɐ, 

ɝɛɚəɞɌəəɚ, ɍɑɓ ɩɛɔɓɚɐɌ ɛɜɑɐɤɑɝɞɎɟɪɥɑɕ ɞɜɌɎ-

ɘɧ. Ȯ ɝɎɫɓɔ ɝ ɟɝɔɗɑəɔɑɘ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɛɌ-

ɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə  əɌ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚ-

ɏɜɌɠɔɪ. ȸȽȶȾ ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ ɛɜɚɎɚ-

ɐɔɗɌɝɨ əɌ 640- ɝɜɑɓɚɎɚɘ ɌɛɛɌɜɌɞɑ Aquilion One 

(Toshiba) ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ. ȹɌ ɝɑɜɔɔ 

ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɏɚɗɚɎɖɌ ɛɜɌɎɚɏɚ ɍɑɐ-

ɜɑəəɚɏɚ ɝɟɝɞɌɎɌ ɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, əɚɜɘɌɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ. Ȯ Ɏɑɜɡəɑ-ɘɑɐɔɌɗɨəɚɘ ɚɞɐɑɗɑ ɏɚ-

ɗɚɎɖɔ ɛɜɌɎɚɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɚɛɜɑɐɑɗɫɗ-

ɝɫ ɝɟɍɡɚəɐɜɌɗɨəɧɕ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ, ɝ ɣɑɞɖɔɘɔ ɝɖɗɑɜɚ-

ɓɔɜɚɎɌəəɧɘɔ ɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɝɜɑɐəɑɕ 

ɛɗɚɞəɚɝɞɨɪ + 295 ɑɐ.ȹ, ɘɌɖɝɔɘɌɗɨəɧɘɔ ɜɌɓɘɑ-

ɜɌɘɔ ɐɚ 36ɡ20ɡ18 ɘɘ. ȺɖɜɟɒɌɪɥɌɫ ɐɌəəɧɕ 

ɚɣɌɏ ɖɚɝɞəɌɫ ɞɖɌəɨ ɍɧɗɌ əɑ ɔɓɘɑəɑəɌ. ȽɟɝɞɌɎ-

əɌɫ ɥɑɗɨ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ əɑ-

ɜɌɎəɚɘɑɜəɚ ɝɟɒɑəɌ (ɐɚ 1,5 ɘɘ Ɏ ɓɌɐəɔɡ ɚɞɐɑ-

ɗɌɡ). ȷɑɎɧɕ ɞɌɓɚɍɑɐɜɑəəɧɕ ɝɟɝɞɌɎ- ɍɑɓ ɚɝɚɍɑə-

əɚɝɞɑɕ (ɜɔɝ. 1). ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɧɑ, ɛɚɗɟ-

ɣɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ȸȽȶȾ, ɛɚɓɎɚɗɔɗɔ ɝɐɑɗɌɞɨ 

ɓɌɖɗɪɣɑəɔɑ ɚ Ɏɚɓɘɚɒəɚɘ əɌɗɔɣɔɔ Ɍɝɑɛɞɔɣɑɝɖɚ-

ɏɚ ɚɝɞɑɚəɑɖɜɚɓɌ ɏɚɗɚɎɖɔ ɛɜɌɎɚɕ ɍɑɐɜɑəəɚɕ ɖɚ-

ɝɞɔ ɔ əɌɣɌɗɨəɧɡ ɛɜɔɓəɌɖɌɡ ɚɝɞɑɚɌɜɞɜɚɓɌ ɛɜɌ-

Ɏɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ. Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌ-

ɜɌɖɞɑɜɌ ɔɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɛɌɢɔɑəɞɟ ɍɧɗɚ ɜɑɖɚɘɑəɐɚɎɌəɚ ɛɜɚ-

Ɏɑɐɑəɔɑ ȸȼȾ ɛɜɌɎɚɏɚ ɞɌɓɚɍɑɐɜɑəəɚɏɚ ɝɟɝɞɌɎɌ.  

ȸȼȾ  ɞɌɓɚɍɑɐɜɑəəɧɡ ɝɟɝɞɌɎɚɎ ɛɜɚɎɚɐɔɗɚɝɨ 

əɌ ɌɛɛɌɜɌɞɑ Magnetom 3.0 Ⱦ (Siemens) ɝ ɞɚɗɥɔ-

əɚɕ ɝɜɑɓɌ 1- 4 ɘɘ. ȹɌ ɝɑɜɔɔ ɞɚɘɚɏɜɌɘɘ ɏɚɗɚɎɖɌ 

ɛɜɌɎɚɕ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɍɧɗɌ  əɑ ɔɓɘɑəɑəɌ, əɑ 

ɐɑɠɚɜɘɔɜɚɎɌəɌ. ȶɚəɞɟɜɧ ɑɑ ɣɑɞɖɔɑ. ȸȼ- ɝɔɏəɌɗ 

ɚɞ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ əɑ-

ɚɐəɚɜɚɐəɧɕ ɓɌ ɝɣɑɞ ɑɏɚ ɚɞɑɣəɚɝɞɔ, əɌ ɠɚəɑ ɖɚ-

ɞɚɜɚɕ ɎɧɫɎɗɫɗɔɝɨ ɗɔəɑɕəɚɕ ɠɚɜɘɧ ɟɣɌɝɞɖɔ ɏɔ-

ɛɚɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ- ɝɔɏəɌɗɌ əɌ Ⱦ1- ɔ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, ɠɚɜɘɔɜɟɪɥɔɡ ɓɚəɟ 

ɛɚɜɌɒɑəɔɫ Ɏ Ɏɑɜɡəɑ-Ɏəɟɞɜɑəəɑɘ ɖɎɌɐɜɌəɞɑ 

ɜɌɓɘɑɜɌɘɔ 36ɡ38ɡ22 ɘɘ. ȻɜɔɓəɌɖɚɎ ɎɚɎɗɑɣɑ-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ. 
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ȼɔɝ. 1,ɑ. 

ȼɔɝ. 1.  ȸȽȶȾ. 3D (Ɍ,ɍ,Ɏ), ɌɖɝɔɌɗɨəɌɫ (ɏ), ɖɚɜɚəɌɗɨəɌɫ (ɐ), ɝɌɏɔɞɞɌɗɨəɌɫ (ɑ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ Ɏɑɜɡəɑ-ɘɑɐɔɌɗɨəɚɘ ɚɞɐɑɗɑ ɏɚɗɚɎɖɔ ɛɜɌɎɚɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɑɐɔəɔɣəɧɕ ɝɟɍɡɚəɐɜɌɗɨ-

əɧɕ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɝ ɣɑɞɖɔɘɔ ɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɧ. Ȼɚ ɛɑɜɔɠɑɜɔɔ ɚɣɌɏɌ ɚɞɘɑɣɌɑɞɝɫ ɓɚəɌ ɚɝɞɑɚɝɖɗɑɜɚɓɌ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ).    
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əɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ. Ƚɟ-

ɝɞɌɎəɌɫ ɥɑɗɨ ɐɑɠɚɜɘɔɜɚɎɌəɌ, ɝɟɒɑəɌ. Ȼɚ ɐɌə-

əɧɘ ȸȼȾ ɝɟɝɞɌɎəɚɕ ɡɜɫɥ ɍɧɗ ɝɚɡɜɌəɑə, ɞɚɗɥɔ-

əɌ ɑɏɚ əɑɜɌɎəɚɘɑɜəɌɫ, Ɏ ɝɟɍɡɚəɐɜɌɗɨəɧɡ ɚɞɐɑ-

ɗɌɡ Ɏɑɜɞɗɟɒəɚɕ ɎɛɌɐɔəɧ ɚɛɜɑɐɑɗɫɗɔɝɨ ɝɖɗɑɜɚ-

ɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ. Ȯɑɜɡəɔɑ ɚɞɐɑɗɧ Ɏɑɜɞɗɟɒ-

əɚɕ ɏɟɍɧ ɝ əɑɚɐəɚɜɚɐəɚ ɛɚɎɧɤɑəəɧɘ ȸȼ-

ɝɔɏəɌɗɚɘ əɌ ɛɜɚɞɚə-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. 

ȮɧɫɎɗɑəɚ əɑɍɚɗɨɤɚɑ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ 

ɒɔɐɖɚɝɞɔ Ɏ ɛɚɗɚɝɞɔ ɝɟɝɞɌɎɌ (ɜɔɝ. 2). ȾɌɖɔɘ ɚɍ-

ɜɌɓɚɘ, ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ, ɛɚɗɟɣɑəəɧɑ əɌ 

ȸȽȶȾ ɐɌəəɧɑ ɚ əɌɗɔɣɔɔ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ ɚɝɞɑɚ-

əɑɖɜɚɓɌ ɏɚɗɚɎɖɔ ɛɜɌɎɚɕ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ, ɞɌɖ-

ɒɑ ɐɚɛɚɗəɑəɌ  ɔəɠɚɜɘɌɢɔɫ ɚ ɝɞɑɛɑəɔ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ.  

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɚɗəɚɏɚ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɟ 

ɎɧɝɞɌɎɗɑə ɐɔɌɏəɚɓ: Ɍɝɑɛɞɔɣɑɝɖɔɕ əɑɖɜɚɓ ɏɚɗɚɎ-

ɖɔ ɛɜɌɎɚɕ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ I-II ɝɞ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔɘɑəɑəɔɑ ɖɚɘɛɗɑɖɝɌ 

Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɔ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ 
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ȼɔɝ. 2,ɏ. 

ȼɔɝ. 2.  ȸȼȾ. Ⱦ2-ɎɓɎɑɤɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɍ, ɍ),  Ⱦ1-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍ-

ɜɌɒɑəɔɑ, ɖɚɜɚəɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɏ), Ȼɜɚɞɚəəɚ-ɎɓɎɑɤɑəəɚɑ ɔɓɚɍɜɌɒɑəɔɑ, ɖɚɜɚəɌɗɨəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫ (ɏ). 

ȸȼ- ɝɔɏəɌɗ ɚɞ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ əɑɚɐəɚɜɚɐəɧɕ ɓɌ ɝɣɑɞ ɑɏɚ ɚɞɑɣəɚɝɞɔ, əɌ ɠɚəɑ ɖɚɞɚɜɚɕ 

ɎɧɫɎɗɫɪɞɝɫ ɗɔəɑɕəɚɕ ɠɚɜɘɧ ɟɣɌɝɞɖɔ ɏɔɛɚɔəɞɑəɝɔɎəɚɝɞɔ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ1- ɔ Ⱦ2- ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, 

ɠɚɜɘɔɜɟɪɥɔɑ ɓɚəɟ ɛɚɜɌɒɑəɔɫ Ɏ Ɏɑɜɡəɑ-Ɏəɟɞɜɑəəɑɘ ɖɎɌɐɜɌəɞɑ ɜɌɓɘɑɜɌɘɔ 36ɡ38ɡ22 ɘɘ, ɍɑɓ ɛɜɔɓəɌɖɚɎ Ɏɚ-

Ɏɗɑɣɑəɔɫ ɝɟɝɞɌɎəɚɏɚ ɡɜɫɥɌ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). 
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ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȸȽȶȾ, ȸȼȾ) 

ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ əɑɖɜɚɓɌ ɏɚɗɚɎ-

ɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɛɌɞɚɗɚ-

ɏɔɪ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ, ɣɞɚ, ɝ ɟɣɑɞɚɘ 

Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ, 

ɝɞɜɌɐɌɪɥɔɡ ɐɌəəɧɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɔ ɛɚɎɝɑ-

ɘɑɝɞəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩəɐɚɛɜɚɞɑɓɔɜɟɪɥɔɡ 

ɞɑɡəɚɗɚɏɔɕ Ɏ ɖɚɜɜɑɖɢɔɔ Ȭȹȯȭȶ, ɫɎɗɫɑɞɝɫ ɚɐəɚɕ 

ɔɓ ɏɗɌɎəɧɡ  ɔ ɌɖɞɟɌɗɨəɧɡ ɓɌɐɌɣ əɌ əɌɝɞɚɫɥɔɕ 

ɘɚɘɑəɞ. 

Ȭɝɑɛɞɔɣɑɝɖɔɕ əɑɖɜɚɓ ɏɚɗɚɎɖɔ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ- ɝɚɢɔɌɗɨəɚ-ɓəɌɣɔɘɌɫ ɘɑɐɔɢɔəɝɖɌɫ ɛɜɚ-

ɍɗɑɘɌ ɝɚɎɜɑɘɑəəɚɝɞɔ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɚ, ɖɌɖ ɔ Ɏ 

əɌɤɑɘ ɝɗɟɣɌɑ, ɐɌəəɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɜɌɓɎɔɎɌɑɞɝɫ 

ɟ ɘɚɗɚɐɧɡ ɗɪɐɑɕ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ, 

ɣɞɚ, ɛɜɔ əɑɝɎɚɑɎɜɑɘɑəəɚɕ ɔ əɑɛɚɗəɚɢɑəəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ, ɛɜɔɎɚɐɔɞ ɖ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɛɌɢɔɑə-

ɞɌ ɔ ɝəɔɒɑəɔɪ ɖɌɣɑɝɞɎɌ ɑɏɚ ɒɔɓəɔ [8, 9]. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɞɝɟɞɝɞɎɟɑɞ ɑɐɔəɌɫ ɣɑɞɖɌɫ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɝɡɑɘɌ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɐɗɫ ɎɧɫɎɗɑəɔɫ Ɍɝɑɛɞɔɣɑɝɖɚɏɚ əɑɖɜɚɓɌ ɏɚ-

ɗɚɎɖɔ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ əɌ  ɜɌəəɔɡ ɩɞɌɛɌɡ ɑɏɚ 

ɜɌɓɎɔɞɔɫ. ȸȽȶȾ ɔ ȸȼȾ ɫɎɗɫɪɞɝɫ əɌɔɍɚɗɑɑ ɔə-

ɠɚɜɘɌɞɔɎəɧɘɔ ɔ ɩɠɠɑɖɞɔɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɐɔ-

Ɍɏəɚɝɞɔɖɔ Ȭȹȯȭȶ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɘɔəɔɘɌɗɨ-

əɧɡ ɔɓɘɑəɑəɔɫɡ ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ ɍɑɐɜɑəəɚɕ 

ɖɚɝɞɔ. ȮɧɫɎɗɑəɔɑ Ȭȹȯȭȶ əɌ ɝɌɘɚɕ ɜɌəəɑɕ ɝɞɌ-

ɐɔɔ ɛɚɓɎɚɗɫɑɞ ɝɣɔɞɌɞɨ ɐɌəəɧɕ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ 

ɛɜɚɢɑɝɝ ɚɍɜɌɞɔɘɧɘ, ɣɞɚ əɌɛɜɫɘɟɪ ɚɛɜɑɐɑɗɫɑɞ 

ɞɌɖɞɔɖɟ Ɏɑɐɑəɔɫ ɔ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ 

ɛɌɢɔɑəɞɚɎ.
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