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ȿɎɌɒɌɑɘɧɑ ɖɚɗɗɑɏɔ! 

ȶɌɖ ɎɧɛɟɝɖɌɪɥɔɕ ɜɑɐɌɖɞɚɜ ɐɌəəɚɏɚ əɚɘɑɜɌ ɡɚɣɟ  ɛɚɐɑɗɔɞɨ-

ɝɫ ɝ ɣɔɞɌɞɑɗɫɘɔ əɑɖɚɞɚɜɧɘɔ  ɝɚɚɍɜɌɒɑəɔɫɘɔ  ɛɚ ɛɚɎɚɐɟ ɑɏɚ ɝɚɐɑɜ-

ɒɌəɔɫ. 

Ȯɚ-ɛɑɜɎɧɡ, ɝ ɟɐɚɎɗɑɞɎɚɜɑəɔɑɘ  ɖɚəɝɞɌɞɔɜɟɪ, ɣɞɚ ɝɚɎɜɑɘɑə-

əɚɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɝɞɌɑɞɝɫ ɚɝəɚɎəɧɘ ɝɛɚɝɚɍɚɘ 

ɔɓɟɣɑəɔɫ ɝɚɝɞɚɫəɔɫ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ ɔ  

ɛɜɚɐɚɗɒɌɑɞ ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨɝɫ Ɏ ɩɞɚɘ əɌɛɜɌɎɗɑəɔɔ. ɉɞɚ ɛɚɗɚɒɑ-

əɔɑ ɍɑɓɟɝɗɚɎəɚ ɛɚɐɞɎɑɜɒɐɌɪɞ ɘɌɞɑɜɔɌɗɧ, ɚɛɟɍɗɔɖɚɎɌəəɧɑ Ɏ ɐɌə-

əɚɘ əɚɘɑɜɑ Ɏ ɐɎɟɡ ɖɜɟɛəɧɡ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɨɫɡ ɔɓ ȽɌəɖɞ-

ȻɑɞɑɜɍɟɜɏɌ. ȼɑɣɨ ɔɐɑɞ ɚ, Ɏ əɑɖɚɞɚɜɚɘ ɜɚɐɑ  ɛɚɗɑɘɔɣɑɝɖɔɡ, ɘɌɞɑɜɔɌ-

ɗɌɡ ȸɔəɨɖɚ ȭ.Ȭ. ɔ ɝɚɌɎɞ., Ɍ ɞɌɖɒɑ ɚ ɘɌɞɑɜɔɌɗɌɡ ȬɘɚɝɚɎɌ Ȯ.ȴ. ɔ ɝɚ-

ɌɎɞ. Ⱥɝɚɍɑəəɚɝɞɨ  ɩɞɔɡ ɛɟɍɗɔɖɌɢɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɏ ɝɚɣɑ-

ɞɌəəɚɘ, òɏɔɍɜɔɐəɚɘó, ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɔɖ ɐɗɫ ɛɚɗɟɣɑəɔɫ əɑɚɍ-

ɡɚɐɔɘɧɡ ɐɌəəɧɡ, ɛɚɓɎɚɗɫɪɥɔɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɠɚɜɘɟ-

ɗɔɜɚɎɌɞɨ  ɚɐəɚɎɜɑɘɑəəɚ ɜɑəɞɏɑəɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɕ ɐɔɌɏəɚɓ (ɓɌɖɗɪ-

ɣɑəɔɑ)  Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɜɑəɞɏɑəɚɠɟəɖɢɔɚəɌɗɨəɧɘ. 

ɉɞɚ ɎɌɒəɚɑ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ  ɔɘɑɑɞ ɓəɌɣɑəɔɑ Ɏ ɛɗɌəɑ  ɛɚɗɟɣɑ-

əɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɝɎɑɐɑəɔɕ ɐɗɫ ɜɑɤɑəɔɫ ɝɗɚɒəɧɡ ɖɗɔəɔɣɑɝɖɔɡ 

ɓɌɐɌɣ, ɝɎɫɓɌəəɧɡ ɝ ɚɢɑəɖɚɕ ɠɟəɖɢɔɚəɌɗɨəɧɡ Ɏɚɓɘɚɒəɚɝɞɑɕ ɚɜɏɌ-

əɚɎ, ɣɞɚ  ɚɝɚɍɑəəɚ əɑɚɍɡɚɐɔɘɚ Ɏ ɟɝɗɚɎɔɫɡ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɚɜɜɑɖɢɔɔ 

ɜɫɐɌ ɓɌɍɚɗɑɎɌəɔɕ ɔ ɐɜɟɏɔɡ ɝɔɝɞɑɘ (ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɓɟɍɚɎ ɔ 

ɣɑɗɪɝɞɑɕ ɔ ɐɜ). 

Ȯɚ-Ɏɞɚɜɧɡ, ɚɍɜɌɥɌɪ ɎəɔɘɌəɔɑ əɌ ɚɜɔɏɔəɌɗɨəɟɪ ɝɞɌɞɨɪ, ɌɎ-

ɞɚɜɌɘɔ ɖɚɞɚɜɚɕ  ɫɎɗɫɪɞɝɫ əɑɕɜɚɡɔɜɟɜɏɔ Ɏɘɑɝɞɑ ɝ ɜɑəɞɏɑəɚɗɚɏɚɘ, 

ɖɌɝɌɪɥɟɪɝɫ ɛɜɚɍɗɑɘ  ɞɜɌɖɞɚɎɖɔ ɔɓɘɑəɑəɔɕ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ Ɏ 

ɛɜɚɢɑɝɝɑ əɌɍɗɪɐɑəɔɫ ɓɌ ɞɑɣɑəɔɑɘ ɔɤɑɘɔɣɑɝɖɔɡ ɔəɝɟɗɨɞɚɎ, ɣɞɚ 

ɔɘɑɑɞ ɝɚɢɔɌɗɨəɟɪ ɓəɌɣɔɘɚɝɞɨ.  

ȽɣɔɞɌɪ ɎɌɒəɧɘ ɚɞɘɑɞɔɞɨ ɞɌɖɒɑ ɝɗɑɐɟɪɥɔɕ ɠɌɖɞ. Ȯɧɤɑɐ-

ɤɔɕ Ɏ ɩɗɑɖɞɜɚəəɧɕ ɩɠɔɜ əɚɘɑɜ ɒɟɜəɌɗɌ ɝɖɚɘɛɚəɚɎɌə Ɏ ɞɜɌɐɔɢɔ-

ɚəəɚɕ ɐɗɫ ɒɟɜəɌɗɌ ɠɚɜɘɑ: Ɏ əɑɘ ɝɚɡɜɌəɑəɧ Ɏɝɑ ɛɜɔɝɟɥɔɑ ɝɞɜɟɖɞɟ-

ɜɑ ɒɟɜəɌɗɌ ɜɟɍɜɔɖɔ. ȾɌɖ, ɛɚɘɔɘɚ ɚɜɔɏɔəɌɗɨəɧɡ ɝɞɌɞɑɕ, Ɏ Ɏɧɛɟɝɖɑ 

ɛɚɘɑɥɑəɧ ɔəɞɑɜɑɝəɧɑ əɌɍɗɪɐɑəɔɫ ɔɓ ɛɜɌɖɞɔɖɔ, ɛɑɜɑɐɌəəɧɑ Ɏ 

ɒɟɜəɌɗ ɔɓ ɏɚɝɛɔɞɌɗɫ Ɏ  ȮɑɗɔɖɚɍɜɔɞɌəɔɔ,  ɘɌɝɞɑɜ-ɖɗɌɝɝ ɚɞɜɌɒɌɑɞ 

ɝɚɎɜɑɘɑəəɧɑ ɐɚɝɞɔɒɑəɔɫ Ɏ ɚɍɗɌɝɞɔ  ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ 

ɜɌɝɛɚɓəɌɎɌəɔɔ  əɌ ɚɣɑəɨ ɜɌəəɔɡ ɝɜɚɖɌɡ ɍɑɜɑɘɑəəɚɝɞɔ ɛɚɜɚɖɚɎ ɜɌɓ-

Ɏɔɞɔɫ ɟ ɛɗɚɐɌ (ȮɚɑɎɚɐɔə Ƚ.ȸ.). 

ȹɑɝɖɚɗɨɖɚ  ɝɗɚɎ ɚɍ ɔɝɞɚɜɔɣɑɝɖɚɘ ɚɣɑɜɖɑ, ɛɚɝɎɫɥɑəəɚɘ ɛɜɑɐ-

ɝɞɚɫɥɔɘ ɪɍɔɗɑɫɘ: ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ (Ɏ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ)  ȻɑɜɎɚɏɚ ȸȯȸȿ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɔ ȸɚɝɖɚɎɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ. ȶɌɖ ɌɎ-

ɞɚɜ ɐɌəəɚɕ ɛɟɍɗɔɖɌɢɔɔ ɡɚɣɟ ɛɚɐɣɑɜɖəɟɞɨ,  ɣɞɚ  ɛɜɑɐɝɞɌɎɗɑəəɧɕ 

ɘɌɞɑɜɔɌɗ, ɖɚəɑɣəɚ,  əɑ ɫɎɗɫɑɞɝɫ ɘəɚɏɚɛɗɌəɚɎɧɘ ɔɝɞɚɜɔɣɑɝɖɔɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ. Ƚɖɚɜɑɑ,  ɩɞɚ ɚɣɑɜɖ, ɚɝəɚɎɌəəɧɕ əɌ ɔɘɑɪɥɔɡɝɫ Ɏ ɜɌɝ-

ɛɚɜɫɒɑəɔɔ ɌɎɞɚɜɌ ɗɔɞɑɜɌɞɟɜəɧɡ ɘɌɞɑɜɔɌɗɌɡ, ɗɔɣəɧɡ ɎɚɝɛɚɘɔəɌ-

əɔɫɡ  ɔ ɎɛɑɣɌɞɗɑəɔɫɡ. Ƚɚ ɘəɚɏɔɘɔ ɔɓ ɟɛɚɘɫəɟɞɧɡ  ɐɑɫɞɑɗɑɕ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɌɎɞɚɜɟ ɛɚɝɣɌɝɞɗɔɎɔɗɚɝɨ  ɎɝɞɜɑɣɌɞɨ-

ɝɫ. ȰɑɞɌɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚɍ ɔɝɞɚɜɔɔ ɜɚɝɝɔɕɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɘɚɒəɚ əɌɕɞɔ Ɏ ɖəɔɏɑ ɛɜɚɠɑɝɝɚɜɌ ȷɔəɐɑəɍɜɌɞəɌ ȷ.Ȱ. (ȸ.: ȮȴȰȬȼ, 

1995). Ȯ əɑɕ ɔəɞɑɜɑɝɟɪɥɔɕɝɫ ɣɔɞɌɞɑɗɨ əɌɕɐɑɞ  ɝɎɑɐɑəɔɫ  ɚ  ɍɚɗɨ-

ɤɔəɝɞɎɑ  ɔɓɎɑɝɞəɧɡ ɟɣɑəɧɡ, əɌ ɖəɔɏɌɡ ɔ ɝɞɌɞɨɫɡ  ɖɚɞɚɜɧɡ ɚɝɎɌɔɎɌ-

ɗɔ ɜɑəɞɏɑəɚɗɚɏɔɪ (ɗɟɣɑɎɟɪ ɐɔɌɏəɚɝɞɔɖɟ) ɔ ɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ əɑ-

ɝɖɚɗɨɖɚ ɛɚɖɚɗɑəɔɕ ɚɞɑɣɑɝɞɎɑəəɧɡ ɎɜɌɣɑɕ.  

Ȼɚɝɗɑɐəɑɑ, ɣɞɚ, əɌ ɘɚɕ Ɏɓɏɗɫɐ, ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ: Ɏ əɚɘɑɜɑ 

ɛɚɘɑɥɑəɧ ɘɌɞɑɜɔɌɗɧ ɓɌɝɑɐɌəɔɫ ɟɣɑɍəɚ-ɘɑɞɚɐɔɣɑɝɖɚɕ ɖɚɘɔɝɝɔɔ, 

ɛɚɝɎɫɥɑəəɧɑ ɚɢɑəɖɑ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɛɑɜɑɛɚɐɏɚ-

ɞɚɎɖɔ ɜɑəɞɏɑəɚɗɚɏɚɎ əɌ ɛɜɔɘɑɜɑ ɜɌɍɚɞɧ Ɏ ɩɞɚɘ əɌɛɜɌɎɗɑəɔɔ ɖɌ-

ɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ȼɚɝɞɚɎɝɖɚɏɚ ɏɚɝɘɑɐɟəɔɎɑɜɝɔɞɑɞɌ.  

ȲɑɗɌɪ Ɏɝɑɘ ɣɔɞɌɞɑɗɫɘ ɒɟɜəɌɗɌ REJR  ɞɎɚɜɣɑɝɖɔɡ ɟɝɛɑɡɚɎ. 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȳɌɘ. ɏɗɌɎəɚɏɚ ɜɑɐɌɖɞɚɜɌ,  ɛɜɚɠ. Ȭ.ȴ. Ʉɑɡɞɑɜ. 
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ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ əɑɖɚɞɚɜɧɑ ɠɌɖɞɧ, ɚɞɜɌɒɌɪɥɔɑ ɛɟɞɨ ɝɞɌəɚɎɗɑəɔɫ ɔ ɜɌəəɔɕ 

ɛɑɜɔɚɐ ɚɜɏɌəɔɓɌɢɔɔ ȸɚɝɖɚɎɝɖɚɏɚ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɝɚɐɜɟɒɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ɜɌɐɔɚɗɚɏɚɎ. ȽɞɌɞɨɫ ɚɡɎɌɞɧɎɌɑɞ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ ɚɞ ɛɑɜɎɧɡ ɘɑɜɚɛɜɔɫɞɔɕ, ɝɎɫɓɌə-

əɧɡ ɝ Ɏəɑɐɜɑəɔɑɘ Ɏ ȼɚɝɝɔɔ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. ȶɜɌɞɖɚ 

ɚɍɚɓəɌɣɑəɧ ɩɞɌɛɧ ɜɌɓɎɔɞɔɫ ɚɐəɚɕ ɔɓ ɝɞɌɜɑɕɤɔɡ ɖɌɠɑɐɜ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏɧɝɤɔɡ ɘɑɐɔɢɔə-

ɝɖɔɕ ɟɣɑɍəɧɡ ɓɌɎɑɐɑəɔɕ ð ɖɌɠɑɐɜɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɓɎɔɞɔɑ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɖɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ 

ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ, ɘɚɝɖɚɎɝɖɌɫ ɌɝɝɚɢɔɌɢɔɫ ɜɑəɞ-
ɏɑəɚɗɚɏɚɎ, ɚɍɥɑɝɞɎɚ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɔɝɞɚɜɔɫ ɚɍɜɌɓɚɎɌəɔɫ. 
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n this article there are some facts about the process of development and early period of o r-
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ɚɓəɔɖəɚɎɑəɔɑ ɔ ɜɌɓɎɔɞɔɑ ɛɑɜɑɐɚɎɧɡ 

ɔɐɑɕ ɔ ɞɑɡəɚɗɚɏɔɕ Ɏ ɘɑɐɔɢɔəɑ Ɏ  ȼɚɝɝɔɔ 

ɎɝɑɏɐɌ  ɍɧɗɚ  ɝɎɫɓɌəɚ ɝ  ȴɘɛɑɜɌɞɚɜɝɖɔɘ 

ȸɚɝɖɚɎɝɖɔɘ ɟəɔɎɑɜɝɔɞɑɞɚɘ.  Ȯ ɖɚəɢɑ ɁIɁ ɎɑɖɌ 

ɛɚɝɗɑ Ɏɑɗɔɖɚɏɚ ɚɞɖɜɧɞɔɫ ȮɔɗɨɏɑɗɨɘɌ ȶɚəɜɌɐɌ 

ȼɑəɞɏɑəɌ əɌ ɘɑɐɔɢɔəɝɖɚɘ ɠɌɖɟɗɨɞɑɞɑ  ȸɚɝɖɚɎ-

ɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɓɌɜɚɐɔɗɝɫ ɔ ɝɠɚɜɘɔɜɚɎɌɗɝɫ 

ɚɐɔə ɔɓ ɛɑɜɎɧɡ Ɏ ɘɔɜɑ ɢɑəɞɜɚɎ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɔ  ɜɌɐɔɚɗɚɏɔɔ.   

Ȯɝɑ ɚɝəɚɎəɧɑ  ɩɞɌɛɧ ɜɌɓɎɔɞɔɫ ȼɚɝɝɔɕɝɖɚɕ 

ɘɑɐɔɢɔəɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ əɌɟɖɔ, Ɏɚɓ-

əɔɖɤɑɕ ɛɑɜɎɚəɌɣɌɗɨəɚ  ɔɓ  ɘɑɞɚɐɌ ɖɗɔəɔɣɑɝɖɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɜɌɓəɚɕ ɝɞɑɛɑəɔ  ɝɎɫɓɌəɧ ɝ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ Ɏ ɝɞɑəɌɡ  ȸɚɝɖɚɎɝɖɚ-

ɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ.  

ɉɞɚ ɖɌɝɌɑɞɝɫ ɘəɚɏɔɡ ɛɜɔəɢɔɛɔɌɗɨəɧɡ     

əɌɛɜɌɎɗɑəɔɕ ɜɌɓɎɔɞɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɔ: ɔ əɌ ɚɝ-

əɚɎɑ ɔɞɚɏɚɎɧɡ, ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɚɍɚɍɥɌɪɥɔɡ 

ɐɚɝɞɔɒɑəɔɕ əɌɟɖɔ əɌ ɚɛɜɑɐɑɗɑəəɧɡ ɩɞɌɛɌɡ, ɔ  

Ɏ Ɏɔɐɑ  ɛɚɎɝɑɐəɑɎəɚɏɚ  ɚɍɝɟɒɐɑəɔɫ ɝɌɘɧɡ ɜɌɓ-

əɧɡ  əɌɟɣəɧɡ ɔ ɛɜɌɖɞɔɣɑɝɖɔɡ ɎɚɛɜɚɝɚɎ əɌ ɘəɚ-

ɏɚɣɔɝɗɑəəɧɡ ɝɦɑɓɐɌɡ, ɖɚəɠɑɜɑəɢɔɫɡ  ɔ ɝɔɘɛɚ-

ɓɔɟɘɌɡ. Ȼɜɔ ɩɞɚɘ, ɜɌɓəɚɝɞɚɜɚəəɫɫ ɐɑɫɞɑɗɨəɚɝɞɨ 

ɚɍɥɑɝɞɎɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ ɔ ɎɚɓəɔɖɌɪɥɔɡ 

ɝɜɑɐɔ ɛɜɌɖɞɔɣɑɝɖɔɡ ɎɜɌɣɑɕ  ɌɝɝɚɢɔɌɢɔɕ   ɞɑɘ 

ɔɗɔ ɔəɧɘ  ɚɍɜɌɓɚɘ   ɝɚɛɜɔɖɌɝɌɗɌɝɨ ɝ ɜɌɓɎɔɞɔɑɘ  

Ȯ 

I 

Ȯ 

ȴȽȾȺȼȴɋ 

 

ȯȭȺȿ ȮȻȺ ȻɑɜɎɧɕ 

ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɧɕ ɘɑɐɔɢɔə-

ɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ 

ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ. 

ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ. 
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ɔ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑɘ ɚɜɏɌəɔɓɚɎɌəəɚɏɚ Ɏ 

əɌɣɌɗɑ  Ɏ ɜɌɘɖɌɡ ɘɑɐɔɢɔəɝɖɚɏɚ ɠɌɖɟɗɨɞɑɞɌ  

ȸɚɝɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ȻɑɜɎɚɏɚ ɘɚɝɖɚɎɝɖɚ-

ɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ, Ɏ ɖɚɞɚɜɚɘ Ɏ ɐɌɗɨ-

əɑɕɤɑɘ ɔ ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ ɖɌɠɑɐɜɌ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ  -  

ɖɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌ-

ɛɔɔ. Ȯɚɞ, Ɏ ɚɍɥɔɡ ɣɑɜɞɌɡ, ɖɌɖ  ɩɞɚ ɛɜɚɔɝɡɚɐɔɗɚ.   

ȿɒɑ  ɣɑɜɑɓ ɐɎɌ  ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɞɖɜɧɞɔɫ 

Ȯ.ȶ. ȼɑəɞɏɑəɌ, Ɏ ɫəɎɌɜɑ 1896 ɏɚɐɌ, ɏɜɟɛɛɌ ɠɔ-

ɓɔɖɚɎ ɘɑɐɔɢɔəɝɖɚɏɚ  ɠɌɖɟɗɨɞɑɞɌ Ɏɚ ɏɗɌɎɑ ɝ 

ɛɜɔɎɌɞ-ɐɚɢɑəɞɚɘ Ȼ.ȹ. ȷɑɍɑɐɑɎɧɘ ɝɘɚəɞɔɜɚɎɌɗɌ 

ɛɑɜɎɧɕ ɜɑəɞɏɑəɚɎɝɖɔɕ ɌɛɛɌɜɌɞ  Ɏ Ɏɔɐɑ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɚɕ ɘɚɐɑɗɔ. Ȯ ɞɚɘ ɒɑ 1896 ɏɚɐɟ ɛɜɔ 

ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ əɌɣɌɗ 

ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ, Ɍ Ɏ 

1899 ɏɚɐɟ ɛɜɔ ɏɚɝɛɔɞɌɗɨəɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɕ 

ɖɗɔəɔɖɑ ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ ɜɑəɞɏɑəɚɎɝɖɌɫ 

ɝɞɌəɢɔɫ, ɛɜɑɐəɌɓəɌɣɑəəɌɫ  ɐɗɫ ɖɚɚɜɐɔəɌɢɔɔ 

ɗɟɣɑɎɧɡ  ɔɝɝɗɑɐɚɎɌəɔɕ  ɍɚɗɨəɧɡ  Ɏ ɖɗɔəɔɖɌɡ əɌ 

ȰɑɎɔɣɨɑɘ ɛɚɗɑ Ɏ ȸɚɝɖɎɑ.  

ȹɌ ɛɜɚɞɫɒɑəɔɔ 1896-1912 ɏɚɐɚɎ  ɜɑəɞɏɑ-

əɚɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɌɍɔəɑɞɧ ɍɧɗɔ ɝɚɓɐɌəɧ Ɏɚ 

Ɏɝɑɡ ɚɝəɚɎəɧɡ ɖɗɔəɔɖɌɡ  ɘɑɐɔɢɔəɝɖɚɏɚ  ɠɌ-

ɖɟɗɨɞɑɞɌ  ȸȯȿ, Ɍ  ɟɒɑ  Ɏ  1901 ɏɚɐɟ  əɌɣɌɞɧ ɓɌ-

əɫɞɔɫ ɛɚ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɑ Ɏ ɠɌɖɟɗɨɞɑɞɝɖɚɕ 

ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɖɗɔəɔɖɑ. Ȯ ɖɗɔəɔɖɑ ɖɚɒəɧɡ ɔ 

Ɏɑəɑɜɔɣɑɝɖɔɡ ɍɚɗɑɓəɑɕ Ɏ 1904 ɏɚɐɟ  ɛɜɚɤɗɔ  

ɛɑɜɎɧɑ ɓɌəɫɞɔɫ ɛɚ ɗɟɣɑɎɚɕ (ɜɑəɞɏɑəɚɎɝɖɚɕ  ɔ  

ɜɌɐɔɑɎɚɕ)  ɞɑɜɌɛɔɔ.  

ȶ ɩɞɚɘɟ Ɏɜɑɘɑəɔ ɚɞəɚɝɔɞɝɫ ɔ ɛɟɍɗɔɖɌɢɔɫ  

ɛɑɜɎɧɡ ɘɚəɚɏɜɌɠɔɕ, əɌɛɔɝɌəəɧɡ əɌ ɚɝəɚɎɑ 

ɚɜɔɏɔəɌɗɨəɧɡ ɘɌɞɑɜɔɌɗɚɎ, ɛɚɗɟɣɑəəɧɡ  Ɏ ɖɗɔ-

əɔɖɌɡ ȸɚɝɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ. ȾɌɖ, Ɏ 1906-

1907 ɏɚɐɌɡ  Ɏɧɤɗɔ Ɏ ɝɎɑɞ ɘɚəɚɏɜɌɠɔɔ ɛɜɔɎɌɞ-

ɐɚɢɑəɞɚɎ ȸɚɝɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, ɔəɞɑɜəɔ-

ɝɞɚɎ ȼ.ȴ. ȮɑəɏɗɚɎɝɖɚɏɚ çȷɟɣɔ RONTGENA  ɔ  

ɛɜɔɘɑəɑəɔɑ ɔɡ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫè 

ɔ  ȸ.ȴ. ȼɌɐɖɑɎɔɣɌ  çȼɚɗɨ ɗɟɣɑɕ ȼɑəɞɏɑəɌ ɛɜɔ  

ɐɔɌɏəɚɝɞɔɖɑ  Ɏəɟɞɜɑəəɔɡ ɍɚɗɑɓəɑɕè. 

 ȸɚəɚɏɜɌɠɔɫ  ɐɚɖɞɚɜɌ ɘɑɐɔɢɔəɧ, ɛɜɔɎɌɞ-

ɐɚɢɑəɞɌ  Ȱ.ɀ. ȼɑɤɑɞɔɗɚ ɔɓ ɖɗɔəɔɖɔ ɖɚɒəɧɡ ɔ 

Ɏɑəɑɜɔɣɑɝɖɔɡ  ɍɚɗɑɓəɑɕ  çȷɑɣɑəɔɑ ɗɟɣɌɘɔ ȼɑəɞ-

ɏɑəɌ ɝ ɛɜɑɐɎɌɜɔɞɑɗɨəɧɘ ɔɓɗɚɒɑəɔɑɘ  ȼɑəɞɏɑəɚ-

ɗɚɏɔɔ ɔ ȼɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔè ɫɎɔɗɌɝɨ ɚɐəɚɕ ɔɓ 

ɛɑɜɎɧɡ ɘɚəɚɏɜɌɠɔɕ Ɏ ȼɚɝɝɔɔ, ɛɚɝɎɫɥɑəəɧɡ  

ɎɚɛɜɚɝɌɘ ɛɜɔɘɑəɑəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ Ɏ 

ɛɜɌɖɞɔɖɑ ɗɑɣɑəɔɫ Ɏəɟɞɜɑəəɔɡ ɍɚɗɑɓəɑɕ ɔ ɍɚɗɑɓ-

əɑɕ ɖɚɒɔ.  

ȹɑɝɖɚɗɨɖɚ ɛɚɓɐəɑɑ ɝɞɌɗɔ Ɏɧɡɚɐɔɞɨ Ɏ ɝɎɑɞ  

ɔ ɛɑɜɎɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɒɟɜəɌɗɧ (ȼɔɝ. 1).  

ȶ ɩɞɚɘɟ Ɏɜɑɘɑəɔ  əɌɔɍɚɗɑɑ ɔəɔɢɔɌɞɔɎəɧɑ 

ɘɑɐɔɢɔəɝɖɔɑ ɝɚɞɜɟɐəɔɖɔ ð ɞɑɜɌɛɑɎɞɧ, əɑɎɜɚ-

ɛɌɞɚɗɚɏɔ, ɠɔɓɔɚɞɑɜɌɛɑɎɞɧ  ð Ɏ ɖɗɔəɔɖɌɡ  ȸɚɝ-

ɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɓɌɔəɞɑɜɑɝɚɎɌɗɔɝɨ əɚɎɚɕ 

ɚɍɗɌɝɞɨɪ ɘɑɐɔɢɔəɧ, ɝɎɫɓɌəəɚɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔ-

ɑɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔ ɜɌɐɔɑɎɚɏɚ ɔɓɗɟɣɑəɔɫ ɐɗɫ  

ɐɔɌɏəɚɝɞɔɖɔ  ɔ  ɗɑɣɑəɔɫ ɍɚɗɑɓəɑɕ.   

ȶ əɌɣɌɗɟ ɛɑɜɎɚɕ ɘɔɜɚɎɚɕ Ɏɚɕəɧ ɖɚɗɔɣɑ-

ɝɞɎɚ ɛɜɌɖɞɔɖɟɪɥɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ Ɏ ȸɚɝɖɎɑ 

Ɏɚɓɜɚɝɗɚ ɐɚ 25 ɣɑɗɚɎɑɖ.  Ƚɜɑɐɔ  ɩɞɚɏɚ  ɖɚɗɔɣɑ-

ɝɞɎɌ ɍɧɗ  ɔ Ƚ.ȼ. ɀɜɑəɖɑɗɨ ð ɍɟɐɟɥɔɕ ɛɑɜɎɧɕ 

ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ əɌ ɘɑɐɔ-

ɢɔəɝɖɚɘ ɠɌɖɟɗɨɞɑɞɑ ȸɚɝɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑ-

ɞɌ, Ɏ ɛɚɝɗɑɐɟɪɥɑɘ  ȻɑɜɎɚɏɚ ɘɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ (ɔəɝɞɔɞɟɞɌ) ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ. 

Ȯ ɔɝɞɚɜɔɣɑɝɖɚɘ ɛɗɌəɑ  ɛɜɑɐɝɞɌɎɗɫɪɞ ɔə-

ɞɑɜɑɝ ɝɎɑɐɑəɔɫ  ɚ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɝɎɫɓɫɡ   ɔ  

ɚɞəɚɤɑəɔɫɡ    ɘɑɒɐɟ ɚɍɦɑɐɔəɑəɔɑɘ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ ȸɚɝɖɎɧ  ɔ  ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ (ɚɍɥɑɝɞɎɚɘ 

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ ȼɚɝɝɔɔ)  ɔ ɖɌɠɑɐ-

ɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ  (ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ)  ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ  ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ, 

ɚɐəɚɕ  ɔɓ ɣɔɝɗɌ  ɛɑɜɎɧɡ ɎɟɓɚɎɝɖɔɡ  ɟɣɑɍəɧɡ  

ɛɚɐɜɌɓɐɑɗɑəɔɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ  Ɏ 

ȼɚɝɝɔɔ.    

ȴɝɞɚɜɔɪ, ɛɚɝɗɑ  ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ Ɏ ȼɚɝ-

ɝɔɔ  ɔəɠɚɜɘɌɢɔɔ ɚ əɑɐɌɎəɚ ɚɞɖɜɧɞɧɡ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɗɟɣɌɡ, ɛɚ-Ɏɔɐɔɘɚɘɟ, ɝɗɑɐɟɑɞ əɌɣɌɞɨ ɝ 

əɌɣɌɗɌ ɐɎɌɐɢɌɞɚɏɚ ɎɑɖɌ. ȾɌɖ, ɟɒɑ Ɏ əɌɣɌɗɑ 1916 

ɏɚɐɌ Ɏ Ɏɔɐɑ ɣɌɝɞəɚɏɚ ɖɜɟɒɖɌ ɚɍɜɌɓɚɎɌɗɚɝɨ Ɏ 

ȸɚɝɖɎɑ ɛɑɜɎɚɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɑ ɚɍɦɑɐɔəɑəɔɑ 

ɛɑɜɎɚɏɚ ɛɚɖɚɗɑəɔɫ ɛɜɌɖɞɔɣɑɝɖɔɡ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ, ɔəɔɢɔɌɞɚɜɚɘ ɖɚɞɚɜɚɏɚ ɍɧɗɌ Ɍɝɝɔɝɞɑəɞ ɠɌ-

ɖɟɗɨɞɑɞɝɖɚɕ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɕ ɖɗɔəɔɖɔ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɠɌɖɟɗɨɞɑɞɌ ȸɚɝɖɚɎɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑ-

ɞɌ ȹ.ȴ. ɄɑɎɢɚɎɌ.  ȺəɌ əɌ ɝɚɍɝɞɎɑəəɧɑ ɝɜɑɐɝɞɎɌ 

ɚɍɚɜɟɐɚɎɌɗɌ Ɏ ɖɗɔəɔɖɑ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞ 

ɔ ɝɞɌɗɌ ɝɑɖɜɑɞɌɜɑɘ ɠɌɖɞɔɣɑɝɖɔ ɛɑɜɎɚɕ Ɏ 

ȸɚɝɖɎɑ çɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɫɣɑɕɖɔè, ɛɜɑɐɝɑɐɌ-

ɞɑɗɑɘ ɖɚɞɚɜɚɕ ɍɧɗ ɔɓɍɜɌə ɔɓɎɑɝɞəɧɕ ɛɑɐɔɌɞɜ ɔ 

ɡɔɜɟɜɏ,  ɛɜɚɠɑɝɝɚɜ Ⱦ.Ȼ. ȶɜɌɝəɚɍɌɑɎ. 

Ȯ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ ɖ ɩɞɚɘɟ Ɏɜɑɘɑəɔ, ɍɗɌ- 

 

ȼɔɝ. 1.  ȻɑɜɎɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ  ɛɑɜɔɚ-

ɐɔɣɑɝɖɔɑ ɔɓɐɌəɔɫ Ɏ ȼɚɝɝɔɔ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɏɚɐɌɜɫ ɟɝɔɗɔɫɘ ɎɧɐɌɪɥɔɡɝɫ ɐɑɫɞɑɗɑɕ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ Ȭ.ȶ. ɋəɚɎɝɖɚɏɚ  ɔ  ȸ.ȴ. 

ȹɑɘɑəɚɎɌ (ȼɔɝ. 2), ɍɧɗɔ ɛɜɑɐɛɜɔəɫɞɧ ɛɚɛɧɞɖɔ  

ɝɚɓɐɌəɔɫ ɛɑɜɎɧɡ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ  ɚɍɦɑɐɔəɑ-

əɔɕ  ɜɑəɞɏɑəɚɗɚɏɚɎ. ȶɜɚɘɑ ɞɚɏɚ, Ɏ 1919 ɏɚɐɟ ɛɚ-

ɫɎɔɗɌɝɨ Ɏ ȶɗɔəɔɣɑɝɖɚɘ ɔəɝɞɔɞɟɞɑ  ɔ  ɖɌɠɑɐɜɌ 

ɜɑəɞɏɑəɚɗɚɏɔɔ, ɖɚɞɚɜɟɪ ɎɚɓɏɗɌɎɔɗ Ȭ.ȶ. ɋəɚɎ-

ɝɖɔɕ.  ȻɚɒɌɗɟɕ, ɔɘɑəəɚ  ɝ ɩɞɚɏɚ ɘɚɘɑəɞɌ  ɜɑəɞ-

ɏɑəɚɗɚɏɔɫ Ɏ  ȼɚɝɝɔɔ ɛɚɗɟɣɔɗɌ ɠɌɖɞɔɣɑɝɖɚɑ ɛɜɌ-

Ɏɚ əɌ ɝɟɥɑɝɞɎɚɎɌəɔɑ Ɏ ɖɌɣɑɝɞɎɑ ɝɌɘɚɝɞɚɫɞɑɗɨ-

əɚɕ  ɟɣɑɍəɚɕ, əɌɟɣəɚɕ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɐɔɝɢɔ-

ɛɗɔəɧ.   

Ȼɚ ɘɑɜɑ ɜɌɝɤɔɜɑəɔɫ  ɝɠɑɜɧ  ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖ-

ɞɔɖɑ Ɏ ɛɑɜɎɟɪ ɣɑɞɎɑɜɞɨ  ɐɎɌɐɢɌɞɚɏɚ ɎɑɖɌ Ɏɚɓ-

ɜɚɝɗɌ ɌɖɞɔɎəɚɝɞɨ ɛɑɜɎɚɏɚ ɛɚɖɚɗɑəɔɫ  ɜɑəɞɏɑəɚ-

ɗɚɏɚɎ Ɏ ɒɑɗɌəɔɔ ɚɍɜɌɓɚɎɌɞɨ ɝɎɚɪ  çɟɝɞɚɕɣɔɎɟɪè  

ɛɜɚɠɑɝɝɔɚəɌɗɨəɟɪ ɌɝɝɚɢɔɌɢɔɪ, Ɏ ɜɌɘɖɌɡ ɖɚɞɚ-

ɜɚɕ ɍɧɗɚ ɍɧ  Ɏɚɓɘɚɒəɚ  ɞɎɚɜɣɑɝɖɚɑ ɝɚɐɜɟɒɑ-

ɝɞɎɚ ɟɣɑəɧɡ ɔ ɛɜɌɖɞɔɖɚɎ, ɖɚɗɗɑɖɞɔɎəɧɕ ɚɍɘɑə 

ɘəɑəɔɫɘɔ  ɔ  ɚɛɧɞɚɘ.  ȺɜɏɌəɔɓɌɢɔɫ ɛɜɚɠɑɝɝɔ-

ɚəɌɗɨəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ ɞɌɖɚɏɚ ɞɔɛɌ  ɍɧɗɌ əɑɚɍ-

ɡɚɐɔɘɌ ɔ ɐɗɫ ɞɚɏɚ, ɣɞɚɍɧ   ɛɜɔɎɗɑɣɨ ɎəɔɘɌəɔɑ 

ɘɑɐɔɢɔəɝɖɚɕ ɚɍɥɑɝɞɎɑəəɚɝɞɔ  ɖ ɛɜɌɖɞɔɖɑ  ɜɑ-

ɤɑəɔɫ ɎɌɒəɑɕɤɔɡ ɓɌɐɌɣ, ɝɎɫɓɌəəɧɡ ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ  ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ  Ɏ ɘɑɐɔ-

ɢɔəɑ.  ȶɜɚɘɑ ɞɚɏɚ, əɑɚɍɡɚɐɔɘɚ  ɍɧɗɚ  əɌɘɑɞɔɞɨ 

ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨ  ɐɌɗɨəɑɕɤɔɑ ɛɟɞɔ ɜɌɓɎɔ-

ɞɔɫ əɚɎɚɏɚ əɌɛɜɌɎɗɑəɔɫ ɘɑɐɔɢɔəɝɖɚɕ  ɐɔɌɏəɚ-

ɝɞɔɖɔ,  ɛɜɑɎɜɌɥɑəɔɫ  ɝɛɚɝɚɍɌ ɜɌɝɛɚɓəɌɎɌəɔɫ  ɔ  

Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɗɑɣɑəɔɫ  ɍɚɗɑɓəɑɕ ɝ ɛɚɘɚ-

ɥɨɪ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ  Ɏ  əɚɎɟɪ, ɎɌɒəɟɪ  

ɖɗɔəɔɣɑɝɖɟɪ ɎɜɌɣɑɍəɟɪ ɝɛɑɢɔɌɗɨəɚɝɞɨ, Ɏ ɚɝ-

əɚɎe ɖɚɞɚɜɚɕ ɗɑɒɔɞ ɖɚəɢɑɛɢɔɫ ɛɚɗɟɣɑəɔɫ ɔ 

ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɕ ɐɗɫ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ (imaging technology).   

ȻɑɜɎɧɑ ɛɚɛɧɞɖɔ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɜɑəɞɏɑəɚ-

 

ȼɔɝ. 2.  ȻɜɚɠɑɝɝɚɜɌ Ȭ.ȶ. ɋəɚɎɝɖɔɕ ɔ ȸ. ȴ. 

ȹɑɘɑəɚɎ, ɚɜɏɌəɔɓɌɞɚɜɧ ɔ ɜɟɖɚɎɚɐɔɞɑɗɔ ɛɑɜ-

Ɏɚɕ Ɏ ȼɚɝɝɔɔ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɏ. 

ȽɌəɖɞ - Ȼɑɞɑɜɍɟɜɏɑ. 

 

ȼɔɝ. 3.  ȻɗɑəɌɜəɚɑ ɓɌɝɑɐɌəɔɑ ɣɗɑəɚɎ ɚɍɦɑɐɔəɑəəɚɕ ɌɝɝɚɢɔɌɢɔɔ (ɚɍɥɑɝɞɎɌ) ɜɑəɞɏɑəɚɗɚɏɚɎ (1931 

ɏɚɐ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɗɚɏɔɪ Ɏ ɖɌɣɑɝɞɎɑ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ 

ɐɔɝɢɔɛɗɔəɧ ɔ Ɏ Ɏɔɐɑ  əɚɎɚɕ ɛɜɌɖɞɔɣɑɝɖɚɕ ɝɛɑ-

ɢɔɌɗɨəɚɝɞɔ Ɏ ȼɚɝɝɔɔ, ɖɌɖ ɟɒɑ ɍɧɗɚ ɟɛɚɘɫəɟɞɚ,  

ɍɧɗɔ  ɛɜɑɐɛɜɔəɫɞɧ   Ɏ əɌɣɌɗɑ  ɐɎɌɐɢɌɞɚɏɚ ɎɑɖɌ 

Ɏ  ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ (ȻɑɞɜɚɏɜɌɐɑ).  ɉɞɟ  ɞɑəɐɑə-

ɢɔɪ ɛɧɞɌɗɔɝɨ ɜɑɌɗɔɓɚɎɌɞɨ Ɏ ɝɜɑɐɑ ɛɜɌɖɞɔɖɟɪ-

ɥɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ  ɔ Ɏ ȸɚɝɖɎɑ ɛɚɝɗɑ ɞɚɏɚ, ɖɌɖ Ɏ   

ɛɚɘɑɥɑəɔɫɡ  ȸɚɝɖɚɎɝɖɚɏɚ  ɟəɔɎɑɜɝɔɞɑɞɌ əɌ 

ȸɚɡɚɎɚɕ  ɟɗɔɢɑ ɝɚɝɞɚɫɗɝɫ  ɛɑɜɎɧɕ  Ȯɝɑɜɚɝɝɔɕ-

ɝɖɔɕ ɝɦɑɓɐ  ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ  ɜɌɐɔɚɗɚɏɚɎ.  Ȯ 

ɛɚɐɏɚɞɚɎɖɑ ɝɦɑɓɐɌ ɘɚɝɖɚɎɝɖɔɑ ɎɜɌɣɔ-

ɩəɞɟɓɔɌɝɞɧ  ɝɧɏɜɌɗɔ ɓɌɘɑɞəɟɪ ɜɚɗɨ. Ȯ  ɑɏɚ ɛɜɚ-

Ɏɑɐɑəɔɔ ɛɜɔəɫɗɔ ɌɖɞɔɎəɚɑ ɟɣɌɝɞɔɑ, ɛɚɘɔɘɚ  

ɠɔɓɔɖɚɎ, ɛɜɚɠɑɝɝɚɜɌ ɘɑɐɔɢɔəɝɖɚɏɚ ɠɌɖɟɗɨɞɑ-

ɞɌ, Ɏ ɣɌɝɞəɚɝɞɔ, Ȱ.Ȱ. ȻɗɑɞəɑɎ. ȻɜɑɐɝɑɐɌɞɑɗɑɘ 

ɝɦɑɓɐɌ ɍɧɗ ɎɧɍɜɌə Ɏɔɐəɧɕ ɜɟɝɝɖɔɕ ɡɔɜɟɜɏ Ƚ.Ȼ. 

ɀɑɐɚɜɚɎ. ȹɌ ɝɦɑɓɐɑ ɛɚɘɔɘɚ ɎɚɛɜɚɝɚɎ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ Ɏ ɛɜɌɖɞɔɖɑ Ɏɚɑəəɚɕ 

ɘɑɐɔɢɔəɧ (ɑɥɑ ɤɗɌ ɛɑɜɎɌɫ ɘɔɜɚɎɌɫ ɎɚɕəɌ)  

ɜɌɓɎɑɜəɟɗɌɝɨ ɛɚɗɑɘɔɖɌ ɛɚ ɐɚɖɗɌɐɟ  ȸ.ȴ. ȹɑɘɑ-

əɚɎɌ  çȶ Ɏɚɛɜɚɝɟ ɚ ɜɑɏɔɝɞɜɌɢɔɔ ɔ əɚɘɑəɖɗɌɞɟ-

ɜɑè. Ȱɔɝɖɟɝɝɔɫ ɚɞɜɌɓɔɗɌ ɎɌɒəɚɝɞɨ ɔ  ɍɚɗɨɤɟɪ 

ɓɌɔəɞɑɜɑɝɚɎɌəəɚɝɞɨ ɟɣɌɝɞəɔɖɚɎ ɝɦɑɓɐɌ Ɏ ɝɚɓɐɌ-

əɔɔ ɚɍɦɑɐɔəɑəəɧɡ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ  ɚɜɏɌəɔ-

ɓɌɢɔɚəəɧɡ ɝɞɜɟɖɞɟɜ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ ɝ 

ɛɑɜɝɛɑɖɞɔɎɚɕ ɛɚɝɗɑɐɟɪɥɑɏɚ  Ɏɡɚɒɐɑəɔɫ  Ɏ ɝɚ-

ɝɞɌɎ  ɑɐɔəɚɕ, ɚɍɦɑɐɔəɑəəɚɕ  ɝ ɛɜɑɐɝɞɌɎɔɞɑɗɫɘɔ 

ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ, ɚɍɥɑɝɞɎɑəəɚɕ  ɚɜɏɌəɔɓɌɢɔɔ 

çȮɝɑɜɚɝɝɔɕɝɖɚɑ ɚɍɥɑɝɞɎɚ (ɌɝɝɚɢɔɌɢɔɫ) ɜɑəɞɏɑ-

əɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎè. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɖɚɗɗɑɖɞɔɎəɧɡ ɐɑɕɝɞɎɔɕ  

əɌɟɣəɚɕ ɚɍɥɑɝɞɎɑəəɚɝɞɔ    ɖ  əɌɣɌɗɟ  ɐɎɌɐɢɌ-

ɞɧɡ  ɏɚɐɚɎ  Ɏ  ȸɚɝɖɎɑ  ɚɍɜɌɓɚɎɌɗɝɫ  ɜɑəɞɏɑəɚɎ-

ɝɖɔɕ ɢɑəɞɜ ɛɜɔ ɠɔɓɔɣɑɝɖɚɘ ɔəɝɞɔɞɟɞɑ ȬɖɌɐɑ-

ɘɔɔ ȹɌɟɖ, Ɏ ɖɚɞɚɜɚɘ ɐɔɜɑɖɞɚɜɚɘ ɝɞɌɗ  ɌɖɌɐɑ-

ɘɔɖ Ȼ.Ȼ. ȷɌɓɌɜɑɎ.  ɉɞɚ ɚɍɦɑɐɔəɑəɔɑ ɜɌɝɝɘɌɞ-

ɜɔɎɌɗɚ  ɔ   ɚɍɝɟɒɐɌɗɚ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ,  ɠɔɓɔ-

ɣɑɝɖɔɑ Ɍɝɛɑɖɞɧ əɌɟɖɔ ɚ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɌɡ. Ȯ 

ɐɌɗɨəɑɕɤɑɘ, ɚɐəɌɖɚ, ɚɜɏɌəɔɓɚɎɌɗɌɝɨ ɏɜɟɛɛɌ  

ɎɜɌɣɑɕ,  ɎɔɐɑɎɤɔɡ ɝɎɚɪ ɏɗɌɎəɟɪ ɓɌɐɌɣɟ Ɏ ɔɓɟ-

ɣɑəɔɔ  ɔ  ɚɍɝɟɒɐɑəɔɔ ɎɚɛɜɚɝɚɎ ɔɘɑəəɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ.  

ɉɞɌ ɏɜɟɛɛɌ ɫɎɔɗɌɝɨ ɚɝəɚɎɚɕ ȸɚɝɖɚɎɝɖɚɏɚ əɌɟɣ-

əɚɏɚ ɔ  ɛɜɌɖɞɔɣɑɝɖɚɏɚ ɝɚɚɍɥɑɝɞɎɌ ɘɑɐɔɢɔəɝɖɔɡ  

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, ɖɚɞɚɜɚɑ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɎɧɜɌɍɚɞɌəəɧɘ  ɔ ɟɞɎɑɜɒɐɑəəɧɘ  ɟɝɞɌ-

Ɏɚɘ   ɝɚɑɐɔəɔɗɚɝɨ ɝ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɘ  (ȷɑ-

əɔəɏɜɌɐɝɖɔɘ) ɚɍɥɑɝɞɎɚɘ. Ȯɚɓəɔɖɤɑɑ ɚɍɦɑɐɔ-

əɑəɔɑ  ɝɞɌɗɚ ɝɟɥɑɝɞɎɚɎɌɞɨ de jure  ɔ   de facto  

ɖɌɖ ɑɐɔəɌɫ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɌɫ   ɚɜɏɌəɔɓɌɢɔɫ. 

ɉɞɚ ɝɚɍɧɞɔɑ  ɓɌɖɜɑɛɔɗɚ ɔ  ɛɚɐɞɎɑɜɐɔɗɚ  ɠɌɖɞ 

ɎɚɓəɔɖəɚɎɑəɔɫ əɚɎɚɕ, ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ ð ɖɗɔəɔɣɑɝɖɚɕ  ɜɑəɞɏɑ-

əɚɗɚɏɔɔ.  

ȻɑɜɎɚɑ ɚɠɔɢɔɌɗɨəɚɑ ɓɌɝɑɐɌəɔɑ ȸɚɝɖɚɎ-

ɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ  ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ   ɚɍɥɑ-

ɝɞɎɌ  ɛɚɐ ɛɜɑɐɝɑɐɌɞɑɗɨɝɞɎɚɘ ɝɞɌɜɑɕɤɑɏɚ ɘɚɝ-

ɖɚɎɝɖɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ Ȱ.Ⱦ. ȭɟɐɔəɚɎɌ ɝɚɝɞɚɫɗɚɝɨ 

23 ɫəɎɌɜɫ 1923 ɏɚɐɌ Ɏ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ Ɍɟɐɔ-

ɞɚɜɔɔ ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɟəɔɎɑɜɝɔ-

ɞɑɞɌ. Ȱ.Ⱦ. ȭɟɐɔəɚɎ Ɏɧɛɚɗəɫɗ ɚɍɫɓɌəəɚɝɞɔ ɛɜɑɐ-

ɝɑɐɌɞɑɗɫ ɐɚ 1924 ɏɚɐɌ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɜɑɐɝɑɐɌ-

ɞɑɗɨɝɖɚɑ ɘɑɝɞɚ Ɏ ɚɍɥɑɝɞɎɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ  ɓɌ-

əɔɘɌɗɔ: Ƚ.ȼ. ɀɜɑəɖɑɗɨ (ɛɑɜɎɧɕ ɓɌɎɑɐɟɪɥɔɕ 

ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ 1-ɘ ȸɚɝɖɚɎɝɖɚɘ  ɘɑ-

ɐɔɢɔəɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ), Ȭ.Ȭ. 

Ȭɕɓɑəɤɞɑɕə, ɋ.ȯ. Ȱɔɗɗɚə (ɗɌɟɜɑɌɞ ȯɚɝɟɐɌɜ-

ɝɞɎɑəəɚɕ ɛɜɑɘɔɔ ɔ ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ  

ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏɚ 2-ɘ ȸɚɝɖɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ 

ɔəɝɞɔɞɟɞɑ ɔɘ. ȹ.ȴ. ȻɔɜɚɏɚɎɌ), ȷ.ȷ. ȯɚɗɨɝɞ,  ȼ.Ȭ. 

ȯɚɗɚəɓɖɚ (ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ  

Ɏ 1-ɘ ȸɚɝɖɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ ɝ 1938 ɛɚ 1948 ɏɚɐ). Ƚ 1937 ɛɚ 

1946 ɏɚɐ ɚɍɫɓɌəəɚɝɞɔ ɛɜɑɐɝɑɐɌɞɑɗɫ ɚɍɥɑɝɞɎɌ 

ɔɝɛɚɗəɫɗ ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ əɌɟɖɔ, ɛɜɚɠɑɝ-

ɝɚɜ Ȭ.Ȭ. ɂɑɕɞɗɔə. 

Ȯ ɞɜɔɐɢɌɞɧɑ ɏɚɐɧ ɛɚɝɞɚɫəəɧɘ  ɘɑɝɞɚɘ 

ɛɜɚɎɑɐɑəɔɫ ɓɌɝɑɐɌəɔɕ ɚɍɥɑɝɞɎɌ ɝɞɌɗɌ Ɍɟɐɔɞɚ-

ɜɔɫ  ȸɚɝɖɚɎɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔ  

ɜɌɐɔɚɗɚɏɔɔ, ɜɌɝɛɚɗɌɏɌɎɤɌɫɝɫ  ɛɚ ɔɓɎɑɝɞəɚɘɟ 

əɑɝɖɚɗɨɖɔɘ ɛɚɖɚɗɑəɔɫɘ ɜɑəɞɏɑəɚɗɚɏɚɎ Ɍɐɜɑɝɟ: 

ȸɚɝɖɎɌ, ɟɗɔɢɌ ȽɚɗɫəɖɌ, ɐɚɘ ʈ7. ȴɘɑəəɚ ɛɚ 

ɐɌəəɚɘɟ Ɍɐɜɑɝɟ ɛɚɘɑɥɌɗɝɫ Ɏ ɞɚ Ɏɜɑɘɫ ɔəɝɞɔɞɟɞ 

ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔ. ɉɞɚɕ Ɍɟɐɔɞɚɜɔɔ Ɏ ɞɑɣɑəɔɑ  

ɝɚɜɚɖɌ ɝ ɗɔɤəɔɘ ɗɑɞ ɐɚɎɑɗɚɝɨ ɔɏɜɌɞɨ  Ɏ  ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɚɕ ɒɔɓəɔ ȸɚɝɖɚɎɝɖɔɡ  ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ ɔ  ɜɌɐɔɚɗɚɏɚɎ ɎɑɝɨɘɌ ɓəɌɣɔɞɑɗɨəɟɪ ɚɍɦɑɐɔ-

əɫɪɥɟɪ ɔ ɛɜɚɝɎɑɞɔɞɑɗɨɝɖɟɪ  ɜɚɗɨ. 

Ȯ 1924 ɏɚɐɟ Ɏ ȸɚɝɖɎɑ ɝɚɝɞɚɫɗɝɫ  Ȯɝɑɜɚɝ-

ɝɔɕɝɖɔɕ ɝɦɑɓɐ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. Ⱥə 

ɚɖɌɓɌɗ ɍɚɗɨɤɚɑ Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɑɑ ɚɍɥɑɝɞɎɌ, 

ɛɚɐɣɑɜɖəɟɎ ɑɏɚ  ɞɎɚɜɣɑɝɖɔɕ ɛɚɞɑəɢɔɌɗ. ȸəɚɏɔɑ 

ɐɚɖɗɌɐɧ əɌ ɝɦɑɓɐɑ ɍɧɗɔ ɝɐɑɗɌəɧ Ɏɔɐəɧɘɔ ɣɗɑ-

əɌɘɔ ɚɍɥɑɝɞɎɌ, ɛɜɚɠɑɝɝɚɜɌɘɔ Ƚ.Ȭ. ȼɑɕəɍɑɜɏɚɘ, 

Ƚ.ȼ. ɀɜɑəɖɑɗɑɘ, Ȭ.ȶ. ɋəɚɎɝɖɔɘ, ȸ.ȴ. ȹɑɘɑəɚ-

Ɏɧɘ ɔ ɐɜɟɏɔɘɔ. Ȯ ɜɑɓɚɗɪɢɔɪ ɝɦɑɓɐɌ, ɖɜɚɘɑ 

ɜɑɤɑəɔɕ ɛɚ ɚɜɏɌəɔɓɌɢɔɚəəɧɘ ɎɚɛɜɚɝɌɘ ɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɚɡɜɌəɧ ɞɜɟɐɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ɜɌɐɔɚɗɚɏɚɎ (Ɏɚɛɜɚɝɧ ɚɡɜɌəɧ ɓɐɚɜɚɎɨɫ), ɍɧɗɔ 

Ɏəɑɝɑəɧ ɛɜɑɐɗɚɒɑəɔɫ ɚ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ  ɛɜɑ-

ɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔ  ɜɌɐɔɚɗɚɏɔɔ Ɏ ɘɑ-

ɐɔɢɔəɝɖɔɡ ɔəɝɞɔɞɟɞɌɡ.  

Ƚɦɑɓɐ ɞɌɖɒɑ ɛɚɐɣɑɜɖəɟɗ  ɠɌɖɞ ɝɞɌəɚɎɗɑ-

əɔɫ Ɏ ȼɚɝɝɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɖɌɖ 

əɌɟɣəɚɕ ɐɔɝɢɔɛɗɔəɧ ɔ  ɎɌɒəɚɕ ɚɞɜɌɝɗɔ ɘɑɐɔ-

ɢɔəɝɖɚɕ əɌɟɖɔ,  ɞɜɑɍɟɪɥɑɕ   ɛɚɐɏɚɞɚɎɖɔ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɧɡ ɖɌɐɜɚɎ  ɔ  ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɌ-

ɘɧɡ  ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɔɣɑɝɖɔɡ ɐɚɝɞɔɒɑəɔɕ  

ɐɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ  ɛɌɜɖɌ ɚɞɑɣɑɝɞɎɑəəɚɕ ɌɛɛɌ-

ɜɌɞɟɜɧ. Ȯ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɩɞɚɘɟ ɎɧɤɗɌ  Ɏ ɝɎɑɞ  

ɍɜɚɤɪɜɌ Ȭ.ȴ. ɄɞɑɜəɘɌəɌ, ɟɣɌɝɞəɔɖɌ ɔ ɐɑɗɑɏɌ-

ɞɌ ɝɦɑɓɐɌ: çȯɜɌɠɔɣɑɝɖɔɕ ɘɑɞɚɐ ɎɧɐɌɣɔ ɜɑəɞɏɑ-

əɚɎɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɘɑɞɚɐɔɖɌ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɏɚ ɘɧɤɗɑəɔɫè (1926), Ɏ  ɖɚɞɚɜɚɕ Ɏɛɑɜ-

Ɏɧɑ  ɍɧɗɔ  ɎɧɜɌɒɑəɧ   ɛɚɗɚɒɑəɔɫ ɚ əɑɚɍɡɚɐɔ-

ɘɚɝɞɔ ɗɚɏɔɣɑɝɖɚɏɚ ɛɚɐɡɚɐɌ ɖ ɌəɌɗɔɓɟ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑəɔɕ.  

ȶɌɖ ɟɒɑ ɍɧɗɚ ɟɖɌɓɌəɚ, ɚɜɏɌəɔɓɌɢɔɫ ɛɑɜ-

Ɏɚɕ Ɏ ȼɚɝɝɔɔ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ɝɚɝɞɚɫ-

ɗɌɝɨ Ɏ  ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ  (ȻɑɞɜɚɏɜɌɐɑ)   Ɏ  1919  
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ɏɚɐɟ Ɏ  ȴəɝɞɔɞɟɞɑ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌɣɑɕ 

(ɝɑɕɣɌɝ ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɝɖɌɫ ɘɑɐɔɢɔəɝɖɌɫ 

ɌɖɌɐɑɘɔɫ ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ). Ȯ ɛɚ-

ɝɗɑɐɟɪɥɑɘ ɩɞɚɕ ɖɌɠɑɐɜɚɕ ɓɌɎɑɐɚɎɌɗ ɎɧɐɌɪ-

ɥɔɕɝɫ ɚɞɑɣɑɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏ, ɛɜɚɠɑɝɝɚɜ 

Ƚ.Ȭ. ȼɑɕəɍɑɜɏ. Ȯ ɛɜɑɐɔɝɗɚɎɔɔ ɖ ɚɐəɚɘɟ ɔɓ ɜɌə-

əɔɡ  ɖɌɠɑɐɜɌɗɨəɧɡ ɝɍɚɜəɔɖɚɎ ɚə ɛɔɝɌɗ: çé ɔ 

ɍɟɐəɔɣəɧɑ ɖɗɔəɔɣɑɝɖɔɑ ɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ 

ɜɌɓɍɚɜɧ əɌ ɖɌɠɑɐɜɌɗɨəɧɡ çɟɞɜɌɡè, ɔ  ɜɑɏɟɗɫɜ-

əɧɑ ɜɑɠɑɜɌɞɔɎəɧɑ ɣɌɝɧ, ɔ ɑɒɑɘɑɝɫɣəɧɑ  əɌɟɣ-

əɧɑ ɖɚəɠɑɜɑəɢɔɔ ɖɌɠɑɐɜɧ ɚɍɦɑɐɔəɫɪɞ Ɏɚɖɜɟɏ 

ɖɌɠɑɐɜɧ  ɤɔɜɚɖɔɑ ɖɜɟɏɔ ɜɑəɞɏɑəɚɗɚɏɚɎ. ɉɞɔɘɔ 

ɛɟɞɫɘɔ çɞɑɚɜɔɫè ɖɌɠɑɐɜɧ ɐɑɕɝɞɎɔɞɑɗɨəɚ əɌɔɍɚ-

ɗɑɑ ɛɗɚɐɚɞɎɚɜəɚ ɔ ɍɧɝɞɜɚ ɔɐɑɞ əɌ ɝɗɟɒɍɟ ɛɜɌɖ-

ɞɔɖɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɝɌɘɌ ɛɜɔ ɩɞɚɘ ɛɚɐəɔ-

ɘɌɫɝɨ əɌ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɝɞɟɛɑəɨ. ȹɚ ɚɝəɚɎəɧɑ 

ɖɚɜəɔ, ɛɔɞɌɪɥɔɑ ɛɑɐɌɏɚɏɔɣɑɝɖɔɕ ɜɚɝɞ ɖɌɠɑɐ-

ɜɧ ɔ ɑɑ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɟɪ ɐɑɫɞɑɗɨəɚɝɞɨ 

ð ɩɞɚ  ɝɎɫɓɨ ɝ ɛɜɌɖɞɔɣɑɝɖɔɘɔ ɟɣɜɑɒɐɑəɔɫɘɔè.   

Ȯ  ɫəɎɌɜɑ 1934 ɏɚɐɌ  Ɏ 1-ɚɘ ȸɚɝɖɚɎɝɖɚɘ 

ɘɑɐɔɢɔəɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɝɚɝɞɚɫɗɔɝɨ ɛɑɜɎɧɑ, ɚɜ-

ɏɌəɔɓɚɎɌəəɧɑ əɌ ɚɝəɚɎɑ  ɝɔɝɞɑɘɧ,  ɓɌəɫɞɔɫ ɛɚ 

ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɜɌɘɖɌɡ ɖɟɜɝɚɎ  ɠɌɖɟɗɨɞɑɞɝɖɔɡ 

ɐɔɝɢɔɛɗɔə ð ɞɑɜɌɛɔɔ ɔ ɡɔɜɟɜɏɔɔ. Ƚ ɩɞɚɏɚ Ɏɜɑ-

ɘɑəɔ ɜɑəɞɏɑəɚɗɚɏɔɫ  (ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ) 

ɛɜɔɚɍɜɑɗɌ çɛɜɌɎɌ ɏɜɌɒɐɌəɝɞɎɌè ɖɌɖ ɚɍɫɓɌɞɑɗɨ-

əɌɫ   ɐɔɝɢɔɛɗɔəɌ ɐɗɫ  Ɏɝɑɡ  Ɏɧɝɤɔɡ ɘɑɐɔɢɔə-

ɝɖɔɡ ɟɣɑɍəɧɡ ɓɌɎɑɐɑəɔɕ  əɌɤɑɕ ɝɞɜɌəɧ.  Ȯ ɩɞɚ 

Ɏɜɑɘɫ ɍɧɗɚ ɛɜɔəɫɞɚ ɔ ɝɗɑɐɟɪɥɑɑ ɜɌɝɛɚɜɫɒɑ-

əɔɑ (ȼɔɝ. 4). 

ȶɜɌɞɖɌɫ ɎɧɐɑɜɒɖɌ ɔɓ ɔɝɞɚɜɔɣɑɝɖɚɏɚ  ɜɌɝ-

ɛɚɜɫɒɑəɔɫ ʈ 187 ɛɚ 1-ɘɟ ȸɚɝɖɚɎɝɖɚɘɟ ɘɑɐɔ-

ɢɔəɝɖɚɘɟ ɔəɝɞɔɞɟɞɟ ɚɞ 10 Ɍɛɜɑɗɫ 1935 ɏɚɐɌ: 

çȶɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔɘɑɑɞ ɓɌɐɌɣɔ: 1) 

ɚɍɟɣɑəɔɑ ɝɞɟɐɑəɞɚɎ 4 ɖɟɜɝɌ ɛɚ ɟɞɎɑɜɒɐɑəəɚɕ 

ɛɜɚɏɜɌɘɘɑ; 2) ɛɚɐɏɚɞɚɎɖɟ ɖɌɐɜɚɎ ɛɜɌɖɞɔɣɑɝɖɔɡ 

ɔ əɌɟɣəɧɡ ɜɌɍɚɞəɔɖɚɎ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ; 3) 

ɚɍɦɑɐɔəɑəɔɑ ɛɜɑɛɚɐɌɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏɚ 

Ɏɝɑɘ ɔəɝɞɔɞɟɞɑ əɌ ɍɌɓɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɔ ɞɑɜɌ-

ɛɑɎɞɔɣɑɝɖɔɡ ɖɗɔəɔɖ. ɄɞɌɞ ɖɌɠɑɐɜɧ: ɚɐɔə 

ɛɜɚɠɑɝɝɚɜ, ɞɜɔ ɚɜɐɔəɌɞɚɜɌè. ȼɌɝɛɚɜɫɒɑəɔɑ 

ɛɚɐɛɔɝɌɗ  ɐɔɜɑɖɞɚɜ (ɜɑɖɞɚɜ) 1-ɏɚ ȸȸȴ, ɛɜɚɠɑɝ-

ɝɚɜ  Ȱ.ȯ. Ⱥɛɛɑəɏɑɕɘ. 

ȻɑɜɎɧɘ  ɓɌɎɑɐɟɪɥɔɘ ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ ɝɞɌɗ ɛɜɚɠɑɝɝɚɜ Ƚɑɘɑə ȼɚɘɌəɚɎɔɣ ɀɜɑə-

ɖɑɗɨ  -   ɔɓɎɑɝɞəɧɕ ɟɣɑəɧɕ  ɔ ɚɍɥɑɝɞɎɑəəɧɕ 

ɐɑɫɞɑɗɨ, ɚɜɏɌəɔɓɌɞɚɜ ɔ ɛɜɑɐɝɑɐɌɞɑɗɨ ȸɚɝɖɚɎ-

ɝɖɚɏɚ ɔ  ȼɚɝɝɔɕɝɖɚɏɚ ɚɍɥɑɝɞɎ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ɜɌɐɔɚɗɚɏɚɎ. ȭɟɐɟɣɔ ɛɚ ɝɎɚɑɕ ɛɑɜɎɚɕ  ɘɑɐɔɢɔə-

ɝɖɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɡɔɜɟɜɏɚɘ-ɚəɖɚɗɚɏɚɘ ɔ 

ɞɚɗɨɖɚ Ɏ ɐɌɗɨəɑɕɤɑɘ ɜɑəɞɏɑəɚɗɚɏɚɘ, Ƚ.ȼ. ɀɜɑə-

ɖɑɗɨ ɝɞɌɗ ɛɜɚɛɌɏɌəɐɔɝɞɚɘ əɚɎɚɏɚ ɐɗɫ ɞɚɏɚ Ɏɜɑ-

ɘɑəɔ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚ-ɖɗɔəɔɣɑɝɖɚɏɚ əɌɛɜɌɎ-

ɗɑəɔɫ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɔ. Ⱥə ɌɖɞɔɎəɚ  ɔɝɛɚɗɨɓɚ-

ɎɌɗ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɑɜɎɧɑ   ɖɚə-

ɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ, ɣɞɚ ɍɧɗɚ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑ-

əɔ ɎɑɝɨɘɌ  ɛɜɚɏɜɑɝɝɔɎəɚ.  

ȶɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ  Ɏ ɞɚ Ɏɜɑɘɫ  ɜɌɝ-

ɛɚɗɌɏɌɗɌɝɨ əɌ ɍɌɓɑ ɂɑəɞɜɌɗɨəɚɏɚ ɚəɖɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɔ ɏɚɝɛɔɞɌɗɨəɚɕ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɚɕ ɖɗɔəɔɖɔ 1-ɏɚ ȸȸȴ. ȻɜɑɛɚɐɌɎɌəɔɑ Ɏɑɗɔ ɛɚ 

ɜɌɓɜɌɍɚɞɌəəɚɕ  ɟɣɑɍəɚɕ ɛɜɚɏɜɌɘɘɑ,  Ɏ  ɖɚɞɚɜɚɕ 

ɛɚɐɜɚɍəɚ ɔɓɗɌɏɌɗɔɝɨ ɝɎɑɐɑəɔɫ ɔɓ ɚɍɗɌɝɞɔ  ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɠɔɓɔɖɔ ɔ ɞɑɡəɔɖɔ. ȼɑəɞɏɑəɚɎɝɖɔɑ  

 

ȼɔɝ. 4. ȼɌɝɛɚɜɫɒɑəɔɑ ʈ187 ɚɞ 10 Ɍɛɜɑɗɫ 1935 

ɏɚɐɌ çȻɚɗɚɒɑəɔɑ ɚ ɖɌɠɑɐɜɑ ɜɑəɞɏɑəɚɗɚɏɔɔè. 

ȻɚɐɛɔɝɌəɚ ɐɔɜɑɖɞɚɜɚɘ (ɜɑɖɞɚɜɚɘ), ɛɜɚ-

ɠɑɝɝɚɜɚɘ Ȱ.ȯ. Ⱥɛɛɑəɏɑɕɘɚɘ. 

 

ȼɔɝ. 5.  ȻɑɜɎɧɕ ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ (1935ð1937), ɛɜɚɠɑɝɝɚɜ Ƚɑɘɬə ȼɚ-

ɘɌəɚɎɔɣ ɀɜɑəɖɑɗɨ. 
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ɔɓɚɍɜɌɒɑəɔɫ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ  ɝɛɜɌ-

ɎɑɐɗɔɎɚ   ɞɜɌɖɞɚɎɌɗɔ ɝ ɟɣɑɞɚɘ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ 

ɐɌəəɧɡ. ȾɌɖ ɍɧɗɚ ɛɚɗɚɒɑəɚ əɌɣɌɗɚ  ɛɜɑɛɚɐɌɎɌ-

əɔɪ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ əɌɟɣəɚɕ ɐɔɝɢɔɛɗɔəɧ. 

ȾɚɏɐɌ ɒɑ ɍɧɗ ɚɜɏɌəɔɓɚɎɌə əɌ ɖɌɠɑɐɜɑ ɘɟɓɑɕ 

ɔɓɚɍɜɌɒɑəɔɕ ɔ ɛɑɜɎɧɕ ɝɞɟɐɑəɣɑɝɖɔɕ əɌɟɣəɧɕ  

ɖɜɟɒɚɖ. 

Ȯ ɛɚɝɗɑɐɟɪɥɔɑ ɏɚɐɧ, ɝ 1938  ɛɚ 1959, ɜɟ-

ɖɚɎɚɐɔɞɑɗɫɘɔ  ɖɌɠɑɐɜɧ ɍɧɗɔ  ɛɜɚɠɑɝɝɚɜɌ ȼ.Ȭ. 

ȯɚɗɚəɓɖɚ (ɐɚ 1948 ɏ.),  Ɋ.ȹ. ȽɚɖɚɗɚɎ, Ȼ.Ȱ. ɋɗɨ-

ɢɑɎ (ȼɔɝ. 6). 

Ȯ ɖɚəɞɑɖɝɞɑ  əɌɝɞɚɫɥɑɕ ɛɟɍɗɔɖɌɢɔɔ ɝɗɑ-

ɐɟɑɞ ɚɝɚɍɚ  ɚɞɘɑɞɔɞɨ ɜɚɗɨ Ɏ ɜɌɓɎɔɞɔɔ ȸɚɝɖɚɎ-

ɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɖɌɠɑɐɜɧ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ 1-ɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɔə-

ɝɞɔɞɟɞɌ  ɛɜɚɠɑɝɝɚɜɌ Ɋ.ȹ. ȽɚɖɚɗɚɎɌ.  Ȼɚɣɑɞəɧɘ 

ɓəɌɖɚɘ ɑɏɚ ɔɘɑəɔ  ɝɑɏɚɐəɫ Ɏɚ Ɏɜɑɘɫ Ȯɝɑɜɚɝɝɔɕ-

ɝɖɔɡ əɌɢɔɚəɌɗɨəɧɡ ɖɚəɏɜɑɝɝɚɎ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɔ ɞɑɜɌɛɔɔ  əɌɏɜɌɒɐɌɪɞ Ɏɔɐəɧɡ  ɐɑɫ-

ɞɑɗɑɕ əɌɟɖɔ, ɛɜɚɠɑɝɝɚɜɚɎ ɔ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ, 

əɌɟɣəɧɡ ɝɚɞɜɟɐəɔɖɚɎ ɔ ɛɜɌɖɞɔɖɟɪɥɔɡ ɎɜɌɣɑɕ, 

ɛɜɚɜɌɍɚɞɌɎɤɔɡ Ɏ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɍɚɗɑɑ  35 ɗɑɞ. 

ȮɧɐɌɪɥɔɕɝɫ ɚɞɑɣɑɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏ-

ɖɗɔəɔɢɔɝɞ, ɛɚɞɚɘɝɞɎɑəəɧɕ ɘɚɝɖɚɎɝɖɔɕ ɔəɞɑɗ-

ɗɔɏɑəɞ, ɍɗɑɝɞɫɥɔɕ ɗɑɖɞɚɜ ɔ ɛɑɐɌɏɚɏ,  Ɏɧɛɟɝɖ-

əɔɖ   1-ɏɚ ȸɚɝɖɚɎɝɖɚɏɚ  ɘɑɐɔɢɔəɝɖɚɏɚ  ɔəɝɞɔ-

ɞɟɞɌ, Ɋɜɔɕ ȹɔɖɚɗɌɑɎɔɣ ȽɚɖɚɗɚɎ Ɏɚ Ɏɜɑɘɫ Ȯɑ-

ɗɔɖɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ Ɏɚɕəɧ ɍɧɗ  ɏɗɌɎəɧɘ ɜɑəɞ-

ɏɑəɚɗɚɏɚɘ ɠɜɚəɞɌ. Ȼɚɝɗɑ Ɏɚɕəɧ ɜɌɍɚɞɌɗ  Ɏ ȸɚɝ-

ɖɚɎɝɖɚɘ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɘ ɔəɝɞɔɞɟɞɑ, Ɍ 

ɓɌɞɑɘ  ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ  ɓɌɎɑɐɚɎɌɗ   ɖɌɠɑɐɜɌɘɔ  

ɜɑəɞɏɑəɚɗɚɏɔɔ  Ɏ 1-ɘ ȸɚɝɖɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ 

ɔəɝɞɔɞɟɞɑ ɔ Ɏ ɂɑəɞɜɌɗɨəɚɘ ɔəɝɞɔɞɟɞɑ ɟɝɚɎɑɜ-

ɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌɣɑɕ (Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ  ȸɑ-

 

ȼɔɝ. 6.  ȳɌɎɑɐɟɪɥɔɑ ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ (ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ) ȻɑɜɎɚɏɚ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɝ 1938 ð 1996 ɏɏ: ɛɜɚɠɑɝɝɚɜɌ ȼ.Ȭ. ȯɚɗɚəɓɖɚ, Ɋ.ȹ ȽɚɖɚɗɚɎ, Ȼ.Ȱ. ɋɗɨɢɑɎ, 

ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑə, ȷ.Ȭ. Ɋɐɔə. 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ1 2015. ʉʪʨʘʥʠʮʘ  12 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɐɔɢɔəɝɖɌɫ ɌɖɌɐɑɘɔɫ ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ). 

Ɋ.ȹ. ȽɚɖɚɗɚɎ ɚɝɞɌɎɔɗ ɓɌɘɑɞəɧɕ ɝɗɑɐ Ɏ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ  əɌɟɖɑ. ȴɘ ɜɌɓɜɌɍɚɞɌəɧ  

ɎɌɒəɑɕɤɔɑ əɌɛɜɌɎɗɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɜɌɝɛɚɓəɌɎɌəɔɫ ɛɚɜɌɒɑəɔɕ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɔ 

ɛɔɥɑɎɌɜɑəɔɫ. ȼɑɓɟɗɨɞɌɞɧ ɩɞɚɕ ɜɌɍɚɞɧ  ɛɚɗɟɣɔ-

ɗɔ ɘɔɜɚɎɚɑ  ɛɜɔɓəɌəɔɑ. ȴəɞɑɜɑɝəɧɕ  ɠɌɖɞ: ɖɌɖ  

ɝɚɞɜɟɐəɔɖ ɂɑəɞɜɌɗɨəɚɏɚ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ  ɔəɝɞɔɞɟɞɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ Ɋ.ȹ. ȽɚɖɚɗɚɎ ɛɜɔəɫɗ  ɟɣɌɝɞɔɑ Ɏ 

ɓəɌɘɑəɔɞɚɘ  ɪɍɔɗɑɕəɚɘ ɓɌɝɑɐɌəɔɔ ȸɚɝɖɚɎɝɖɚ-

ɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɛɚɝɎɫɥɑəəɚɘ  50-

ɗɑɞɔɪ ɚɞɖɜɧɞɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ (28 ɫəɎɌ-

ɜɫ 1946 ɏ.). ȹɌ ɩɞɚɘ ɓɌɝɑɐɌəɔɔ ɎɛɑɜɎɧɑ ɍɧɗɔ 

ɝɐɑɗɌəɧ ɔɝɞɚɜɔɣɑɝɖɔɑ ɝɚɚɍɥɑəɔɫ, ɝɚɐɑɜɒɌɥɔɑ 

əɑɔɓɎɑɝɞəɧɑ Ɏ ɞɚ Ɏɜɑɘɫ ɔɗɔ ɘɌɗɚɔɓɎɑɝɞəɧɑ 

ɝɎɑɐɑəɔɫ ɚɍ ɚɞɖɜɧɞɔɔ Ȯ.ȶ. ȼɑəɞɏɑəɌ ɔ ɚ ɑɏɚ 

ɒɔɓəɔ. ȰɚɖɗɌɐ çȲɔɓəɨ Ȯ.ȶ. ȼɑəɞɏɑəɌ ɔ ɔɝɞɚɜɔɫ 

ɚɞɖɜɧɞɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕè ɞɚɏɐɌ ɝɐɑɗɌɗ  

ɐɔɜɑɖɞɚɜ  ɔəɝɞɔɞɟɞɌ, ɏɗɌɎəɧɕ ɜɑəɞɏɑəɚɗɚɏ 

ȹɌɜɖɚɘɓɐɜɌɎɌ ȽȽȽȼ,  ɛɜɚɠɑɝɝɚɜ Ƚ.Ȭ. ȼɑɕəɍɑɜɏ. 

Ȼɜɚɠɑɝɝɚɜ Ȭ.Ȭ. ɂɑɕɞɗɔə, ɝɚɎɜɑɘɑəəɔɖ ȼɑəɞɏɑ-

əɌ,  Ɏ ɞɚ Ɏɜɑɘɫ ɛɜɑɐɝɑɐɌɞɑɗɨ  ɛɜɌɎɗɑəɔɫ ȸɚɝ-

ɖɚɎɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɝɐɑɗɌɗ ɐɚ-

ɖɗɌɐ   çȶ ɔɝɞɚɜɔɔ ɚɜɏɌəɔɓɌɢɔɔ  ȸɚɝɖɚɎɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎè (ȼɔɝ. 7).  

ȶ ɘɚɘɑəɞɟ ɟɛɚɘɫəɟɞɚɏɚ  ɔɝɞɚɜɔɣɑɝɖɚɏɚ ɓɌ-

ɝɑɐɌəɔɫ ɟɒɑ ɝɚɝɞɚɫɗɔɝɨ ɤɑɝɞɨ ɝɦɑɓɐɚɎ  ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. Ƀɗɑəɧ 

ȸɚɝɖɚɎɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɔɏɜɌɗɔ ɛɚɝɞɚɫəəɟɪ ɔ 

ɎɑɝɨɘɌ ɓɌɘɑɞəɟɪ ɜɚɗɨ Ɏ ɔɡ ɛɜɚɎɑɐɑəɔɔ ɔ, ɣɞɚ 

ɚɝɚɍɑəəɚ ɎɌɒəɚ, Ɏ ɜɑɌɗɔɓɌɢɔɔ ɛɜɔəɫɞɧɡ  ɜɑ-

ɤɑəɔɕ. Ȯ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ  ɩɞɚ ɖɌɝɌɗɚɝɨ  ɜɌɝɛɚ-

ɓəɌɎɌəɔɫ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɍɚɗɑɓəɑɕ (ɞɟɍɑɜ-

ɖɟɗɑɓ), Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɘɌɝɝɚɎɧɡ  ɛɜɚɎɑɜɚɣəɧɡ 

ɚɍɝɗɑɐɚɎɌəɔɫɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ.                   

ȮɌɒəɚɕ ɠɚɜɘɚɕ  ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ  ɓəɌ-

əɔɕ ɚɍɗɌɝɞɔ ɖɗɔəɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖ ɩɞɚ-

ɘɟ Ɏɜɑɘɑəɔ ɝɞɌɗɔ ɜɑɏɟɗɫɜəɧɑ əɌɟɣəɚ-

ɛɜɌɖɞɔɣɑɝɖɔɑ  ɖɚəɠɑɜɑəɢɔɔ ɐɗɫ ɚɜɐɔəɌɞɚɜɚɎ ɔ 

ɌɝɛɔɜɌəɞɚɎ, ɛɜɌɖɞɔɣɑɝɖɔɡ  ɎɜɌɣɑɕ, ɝɞɟɐɑəɞɚɎ. 

ɉɞɔ  ɖɚəɠɑɜɑəɢɔɔ ɔ ɜɌɓɍɚɜɧ ɍɚɗɨəɧɡ, ɖɚɞɚɜɧɑ  

Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɝɞɌɗɔ ɞɜɌɐɔɢɔɚəəɧɘɔ, ɣɌɝɞɚ 

ɛɜɚɡɚɐɔɗɔ ɛɚɐ ɛɜɑɐɝɑɐɌɞɑɗɨɝɞɎɚɘ ɛɜɚɠ. Ɋ.ȹ. 

ȽɚɖɚɗɚɎɌ ɛɜɔ ɟɣɌɝɞɔɔ Ɏɑɐɟɥɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ 

əɌɤɑɕ ɝɞɜɌəɧ.  ɉɞɚɞ ɛɑɜɔɚɐ ɘɚɒəɚ əɌɓɎɌɞɨ ɛɑ-

ɜɔɚɐɚɘ  çɎɓɗɑɞɌè ɖɗɌɝɝɔɣɑɝɖɚɕ  ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔ 

ɖɌɖ  əɌɟɣəɚɕ ɐɔɝɢɔɛɗɔəɧ, ɔ ɖɌɖ ɛɜɌɖɞɔɣɑɝɖɚɕ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ. Ȼɚ ɚɍɜɌɓəɚɘɟ ɎɧɜɌɒɑəɔɪ 

ɛɜɚɠ. ȴ.ȷ. ȾɌɏɑɜɌ, ɛɜɑɐɝɑɐɌɞɑɗɫ ɛɜɌɎɗɑəɔɫ ɚɍ-

ɥɑɝɞɎɌ Ɏ ɤɑɝɞɔɐɑɝɫɞɧɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ, 

çéɜɑəɞɏɑəɚɗɚɏɔɫ ɫɎɔɗɌɝɨ ɔ  ɫɎɗɫɑɞɝɫ ɝɎɚɑɚɍ-

ɜɌɓəɧɘ ɍɌɜɚɘɑɞɜɚɘ, ɘɑɜɔɗɚɘ ɛɜɚɏɜɑɝɝɌ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ. ȳɌ Ɏɝɑ ɏɚɐɧ ɑɑ ɝɟɥɑɝɞɎɚɎɌ-

əɔɫ ɚəɌ əɔɖɚɏɐɌ əɑ ɚɝɞɌəɌɎɗɔɎɌɗɌɝɨ Ɏ ɝɎɚɑɘ  

ɞɑɡəɔɣɑɝɖɚɘ ɜɌɓɎɔɞɔɔ  ɔ  ɞɑɚɜɑɞɔɣɑɝɖɚɘ ɝɚ-

ɎɑɜɤɑəɝɞɎɚɎɌəɔɔè. 

ȹɑɎɚɓɘɚɒəɚ ɛɑɜɑɣɔɝɗɔɞɨ  Ɏɝɑɡ Ɏɔɐəɧɡ 

ɐɑɫɞɑɗɑɕ ɚɞɑɣɑɝɞɎɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚ-

ɗɚɏɔɔ, ɎɧɝɞɟɛɌɎɤɔɡ ɝ ɐɚɖɗɌɐɌɘɔ ɔɗɔ Ɏ ɛɜɑəɔɫɡ 

əɌ ɓɌɝɑɐɌəɔɫɡ ȸɚɝɖɚɎɝɖɚɏɚ əɌɟɣəɚɏɚ ɚɍɥɑɝɞɎɌ. 

Ⱥɢɑəɔɞɨ ɔɡ  əɌɟɣəɟɪ ɓəɌɣɔɘɚɝɞɨ ɓɌɐɌɣɌ ɍɟɐɟ-

ɥɔɡ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ. ȳɐɑɝɨ əɌɓɚɎɑɘ ɔɘɑəɌ ɗɔɤɨ 

əɑɖɚɞɚɜɧɡ: ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ, ȴ.ȯ. ȷɌɏɟəɚɎɌ, ȷ.Ȱ. 

ȷɔəɐɑəɍɜɌɞɑə, Ɏ ɞɚ Ɏɜɑɘɫ ɓɌɎɑɐɟɪɥɔɕ  ɖɌɠɑɐ-

ɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ  Ɏ 1-ɘ ȸȸȴ ɔɘ. ȴ.ȸ. Ƚɑɣɑ-

əɚɎɌ, Ȭ.Ƚ. ȻɌɎɗɚɎ,  ȷ.ȸ.  Ȼɚɜɞəɚɕ, ȴ.Ɂ.  ȼɌɍɖɔə, 

ȷ.Ƚ. ȼɚɓɑəɤɞɜɌɟɡ, Ƚ.Ȭ.  ȼɑɕəɍɑɜɏ, Ɋ.ȹ.  Ƚɚɖɚ-

ɗɚɎ, ȴ.ȷ. ȾɌɏɑɜ, ȴ.Ȭ. Ʉɑɡɞɑɜ ɔ ɘəɚɏɔɑ, ɘəɚɏɔɑ  

ɐɜɟɏɔɑ (ȼɔɝ. 8). Ƚɖɚɗɨɖɚ ɍɗɌɏɚɐɌɜəɧɡ ɩɘɚɢɔɕ, 

ɣɑɗɚɎɑɣɑɝɖɚɕ ɔ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɛɜɔɓəɌɞɑɗɨ-

əɚɝɞɔ  ɝəɔɝɖɌɗɔ ɩɞɔ ɗɪɐɔ Ɏ ɝɜɑɐɑ əɑ ɞɚɗɨɖɚ 

ɜɑəɞɏɑəɚɗɚɏɚɎ  ɔ  ɜɌɐɔɚɗɚɏɚɎ, əɚ ɔ ɎɜɌɣɑɕ ɐɜɟ-

ɏɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ ɜɌɓəɧɡ ɛɚɖɚɗɑəɔɕ, ɝɖɚɗɨɖɚ 

ɓəɌəɔɕ, ɪɘɚɜɌ, ɗɪɍɎɔ ɖ ɘɚɗɚɐɑɒɔ Ɏəɚɝɔɗɔ ɚəɔ 

Ɏ ɝɎɚɔ ɐɚɖɗɌɐɧ, ɗɑɖɢɔɔ,  Ɏ  Ɏɧɝɞɟɛɗɑəɔɫ əɌ ɚɍ-

ɥɑɝɞɎɑ! 

 çȴəɧɡ ɟɒ əɑɞ, Ɍ ɞɑ ð ɐɌɗɑɣɑè. ȹɚ ɚ ɞɑɡ, ɖɚ-

ɏɚ ɟɒɑ əɑɞ, ɘɚɒəɚ ɝɖɌɓɌɞɨ ɝɗɚɎɌɘɔ ɛɚɩɞɌ Ȯ.Ȭ. 

ȲɟɖɚɎɝɖɚɏɚ: çȺ ɝɛɟɞəɔɖɌɡ, ɖɚɞɚɜɧɑ Ɏɑɝɨ ɝɎɑɞ 

ɝɎɚɔɘ ɛɜɔɝɟɞɝɞɎɔɑɘ ɐɗɫ əɌɝ ɒɔɎɚɞɎɚɜɔɗɔ, əɑ 

ɏɚɎɚɜɔ ɝ ɞɚɝɖɚɕ: ɔɡ əɑɞ, Ɍ ɝ ɍɗɌɏɚɐɌɜəɚɝɞɨɪ ð 

ɍɧɗɔè.  

ȸəɚɏɔɑ ɔɓ ɟɛɚɘɫəɟɞɧɡ ɛɜɚɠɑɝɝɚɜɚɎ Ɏ ɞɑ-

ɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɝɚɡɜɌəɫɗɔ  əɌɟɣəɧɑ ɔ  ɛɜɚɔɓ-

ɎɚɐɝɞɎɑəəɧɑ  ɝɎɫɓɔ ɝ  ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ 

(Ɏ ɛɚɝɗɑɐɝɞɎɔɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ) 

1-ɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ, 

əɑɚɐəɚɖɜɌɞəɚ ɛɚɝɑɥɌɫ ɩɞɟ,  Ɏɚ Ɏɝɑɡ ɚɞəɚɤɑəɔ-

ɫɡ,  çɐɜɟɒɑɝɖɟɪ ɞɑɜɜɔɞɚɜɔɪè, əɌ ɖɚɞɚɜɚɕ ɘəɚ-

ɏɔɑ ɔɓ əɔɡ Ɏ ɖɌɣɑɝɞɎɑ ɛɜɔɏɗɌɤɑəəɧɡ ɗɑɖɞɚɜɚɎ 

ɎɧɝɞɟɛɌɗɔ  ɛɑɜɑɐ ɝɞɟɐɑəɞɌɘɔ.   

ȱɥɑ əɑɝɖɚɗɨɖɚ ɝɗɚɎ ɚ ɛɜɑɛɚɐɌɎɌɞɑɗɫɡ ɖɌ-

ɠɑɐɜɧ ɛɚɝɗɑɎɚɑəəɚɏɚ ɛɑɜɔɚɐɌ ɜɌɓɎɔɞɔɫ. ȾɚɏɐɌ 

Ɏ ɖɌɣɑɝɞɎɑ ɛɜɑɛɚɐɌɎɌɞɑɗɑɕ əɌ ɖɌɠɑɐɜɑ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ   ɜɌɍɚɞɌɗɔ,  ɏɗɌɎəɧɘ  ɚɍɜɌɓɚɘ, ɛɜɑɐɝɞɌ- 

 

ȼɔɝ. 7.  Ȼɜɚɠɑɝɝɚɜ  Ȭ. Ȭ. ɂɑɕɞɗɔə ð ɚɐɔə ɔɓ 

ɚɝəɚɎɌɞɑɗɑɕ  ȸɚɝɖɚɎɝɖɚɕ   ɌɝɝɚɢɔɌɢɔɔ 

(ɚɍɥɑɝɞɎɌ) ɜɑəɞɏɑəɚɗɚɏɚɎ. 
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Ɏɔɞɑɗɔ  ɝɞɌɜɤɑɏɚ ɛɚɖɚɗɑəɔɫ,  Ɏɔɐəɧɑ ɛɜɌɖɞɔ-

ɣɑɝɖɔɑ   ɜɑəɞɏɑəɚɗɚɏɔ  ɔ  ɜɌɐɔɚɗɚɏɔ  ɞɚɏɚ ɛɑɜɔ-

ɚɐɌ Ɏɜɑɘɑəɔ:  ȯ. ȴ. ȮɌɕəɤɞɑɕə, ȸ. Ȼ. ȰɚɘɤɗɌɖ, 

ɀ.ɋ. ȽɞɜɚɖɚɎ, Ȱ.ȭ. ȬɝɞɜɌɡɌə, ȹ.Ȭ. ȶɌɓɌəɢɑɎɌ  

ɛɜɚɎɚɐɔɗɔ ɔ ɓɌəɫɞɔɫ ɝɚ ɝɞɟɐɑəɞɌɘɔ. ȻɜɌɖɞɔɣɑ-

ɝɖɔɑ əɌɎɧɖɔ  ɝɞɟɐɑəɞɧ ɔ ɚɜɐɔəɌɞɚɜɧ  ɛɜɔɚɍɜɑ-

ɞɌɗɔ əɌ ɓɌəɫɞɔɫɡ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɡ ɖɌɍɔəɑɞɌɡ 

ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ɚɛɧɞəɧɡ ɎɜɌɣɑɕ: ȸ. ȴ. ȹɑɛɚ-

ɜɑəɞɌ (ɖɗɔəɔɖɌ ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɞɑɜɌɛɔɔ), Ȯ. Ȭ. 

ȸɌɜɔɑəɍɑɜɏɌ (ɖɗɔəɔɖɌ ɠɌɖɟɗɨɞɑɞɝɖɚɕ ɡɔɜɟɜ-

ɏɔɔ), ȷ.Ƚ. ȸɌɞɎɑɑɎɚɕ (ɖɗɔəɔɖɌ ɏɚɝɛɔɞɌɗɨəɚɕ ɞɑ-

ɜɌɛɔɔ).     

Ȯ əɌɣɌɗɑ  ɛɫɞɔɐɑɝɫɞɧɡ ɏɚɐɚɎ ɖɌɠɑɐɜɌ 

ɜɑəɞɏɑəɚɗɚɏɔɔ əɌɣɌɗɌ ɜɌɍɚɞɌɞɨ ɖɌɖ ɑɐɔəɚɑ ɛɚɐ-

ɜɌɓɐɑɗɑəɔɑ ɐɗɫ ɐɎɟɡ ɠɌɖɟɗɨɞɑɞɚɎ  ð ɗɑɣɑɍəɚɏɚ ɔ 

ɝɌəɔɞɌɜəɚ-ɏɔɏɔɑəɔɣɑɝɖɚɏɚ (Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ð 

ɘɑɐɔɖɚ-ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɏɚ).  

ȿɣɑɍəɧɕ ɛɜɚɢɑɝɝ ɛɜɚɡɚɐɔɗ əɌ  ɖɗɔəɔɣɑ-

ɝɖɚɕ  ɍɌɓɑ, ɜɌɝɛɚɗɌɏɌɎɤɑɕɝɫ  Ɏ ɞɚ Ɏɜɑɘɫ Ɏ  

ɍɧɎɤɑɕ ȹɚɎɚ-ȱɖɌɞɑɜɔəɔəɝɖɚɕ ɍɚɗɨəɔɢɑ.   Ȯ  

 

ȼɔɝ. 8.  ȻɜɚɠɑɝɝɚɜɌ ȴ.ȷ. ȾɌɏɑɜ, ȷ.Ƚ. ȼɚɓəɑəɤɞɜɌɟɡ, Ȭ.Ƚ. ȻɌɎɗɚɎ Ɏ ɜɌɓəɧɑ ɏɚɐɧ  Ɏɞɚɜɚɕ ɛɚɗɚɎɔəɧ  

ɁɁ ɎɑɖɌ ɛɜɑɐɝɑɐɌɞɑɗɔ  ɛɜɌɎɗɑəɔɫ  ȸɚɝɖɚɎɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ (ɚɍɥɑɝɞɎɌ) ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ  ɜɌɐɔɚ-

ɗɚɏɚɎ. 

 

ȼɔɝ. 9.  Ȼɜɑɓɔɐɔɟɘ ɓɌɝɑɐɌəɔɫ ȸɚɝɖɚɎɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɛɚɝɎɫɥɑəəɚɏɚ 50-ɗɑɞɔɪ 

ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ (1985).  

Ȯ ɛɜɑɓɔɐɔɟɘɑ (ɝɗɑɎɌ əɌ ɛɜɌɎɚ): ɛɜɚɠɑɝɝɚɜɌ Ȭ.ȹ. ȶɔɤɖɚɎɝɖɔɕ, ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑə, ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ, Ȭ.Ƚ. ȻɌɎ-

ɗɚɎ, ɛɜɑɐɝɑɐɌɞɑɗɨɝɞɎɟɑɞ ɣɗɑə - ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȸȹ, ɛɜɚɠɑɝɝɚɜ ȴ.Ɂ. ȼɌɍɖɔə, ɝɚɞɜɟɐəɔɖɔ ɜɑɖɞɚɜɌɞɌ. Ȯɚ Ɏɞɚ-

ɜɚɘ ɜɫɐɟ: ɛɜɚɠɑɝɝɚɜ Ȯ.Ȼ. ȮɑɜɑɞɑəəɔɖɚɎɌ. Ȭɟɐɔɞɚɜɔɫ  ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ʈ 1 (ȸɚɝɖɎɌ, ɟɗɔɢɌ ȭɚɗɨɤɌɫ 

ȻɔɜɚɏɚɎɝɖɌɫ, ɐɚɘ  6).    
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1954 ɏɚɐɟ ɖɌɠɑɐɜɌ ɜɑəɞɏɑəɚɗɚɏɔɔ ɍɧɗɌ ɜɑɚɜɏɌ-

əɔɓɚɎɌəɌ  Ɏ ɖɌɠɑɐɜɟ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚ-

ɏɔɔ.  

Ƚ 1959 ɛɚ 1996 ɏɚɐ ɖɌɠɑɐɜɚɕ  ɓɌɎɑɐɚɎɌɗɔ 

ɛɜɚɠɑɝɝɚɜ ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑə (ɐɚ 1991 ɏ.) ɔ ɑɏɚ 

ɟɣɑəɔɖ, ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ əɌɟɖɔ, ɛɜɚɠɑɝɝɚɜ 

ȷ.Ȭ. Ɋɐɔə (ɐɚ 1996 ɏ.). Ȯ ɩɞɚɞ ɛɑɜɔɚɐ ɍɧɗɔ 

ɟɝɛɑɤəɚ ɜɌɓɜɌɍɚɞɌəɧ  əɚɎɧɑ ɛɚɐɡɚɐɧ ɖ ɟɣɑɍ-

əɚ-ɘɑɞɚɐɔɣɑɝɖɚɕ ɔ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ 

ɜɌɍɚɞɑ Ɏ ɚɍɗɌɝɞɔ ɛɑɐɌɏɚɏɔɖɔ ɔ ɛɝɔɡɚɗɚɏɔɔ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ. ȹɌ ɖɌɠɑɐɜɑ  ɩɞɚɞ ɛɑ-

ɜɔɚɐ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ  ɛɜɚɐɚɗɒɑəɔɑɘ ɜɌɓɎɔ-

ɞɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɖɌɖ ɝɌɘɚɝɞɚɫ-

ɞɑɗɨəɚɕ ɐɔɝɢɔɛɗɔəɧ. 

Ȯ ɝɞɌəɚɎɗɑəɔɔ ɔ ɜɌɓɎɔɞɔɔ ɖɌɠɑɐɜɧ Ɏ ɩɞɚɞ 

ɛɑɜɔɚɐ ɜɚɗɨ ɛɜɚɠɑɝɝɚɜɌ ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑəɌ 

ɚɝɚɍɑəəɚ ɓəɌɣɔɞɑɗɨəɌ. Ⱥə ɜɟɖɚɎɚɐɔɗ ɖɌɠɑɐɜɚɕ  

ɍɚɗɑɑ  ɞɜɔɐɢɌɞɔ ɗɑɞ, Ɏəɑɝ ɝɟɥɑɝɞɎɑəəɧɕ ɎɖɗɌɐ 

Ɏ ɜɌɓɜɌɍɚɞɖɟ  ɎɌɒəɧɡ əɌɟɣəɧɡ əɌɛɜɌɎɗɑəɔɕ 

çɖɗɌɝɝɔɣɑɝɖɚɕè ɜɑəɞɏɑəɚɗɚɏɔɔ:  ɚɍɥɔɑ ɘɑɞɚɐɔ-

ɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ ɐɔɝɢɔɛɗɔəɧ, ɝɔəɐɜɚɘəɌɫ  

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ, ɖɚɘ-

ɛɗɑɖɝəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ  ɛɚɜɌɒɑəɔɕ ɛɑ-

ɣɑəɔ  ɔ   ɘɚɗɚɣəɧɡ  ɒɑɗɑɓ. Ⱥə ɌɎɞɚɜ əɑɝɖɚɗɨɖɔɡ 

ɖɜɟɛəɧɡ ɘɚəɚɏɜɌɠɔɕ ɔ ɜɟɖɚɎɚɐɝɞɎ, ɛɚɛɟɗɫɜ-

əɧɡ ɟɣɑɍəɔɖɚɎ, ɖəɔɏ ɛɚ ɔɝɞɚɜɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ.  

Ȯ ɗɑɞɚɛɔɝɔ ɚɞɑɣɑɝɞɎɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɚ-

ɠɑɝɝɚɜ ȷɑɚəɔɐ ȰɌɎɔɐɚɎɔɣ ȷɔəɐɑəɍɜɌɞɑə ɓɌəɔ-

ɘɌɑɞ ɐɚɝɞɚɕəɚɑ ɔ ɛɚɣɑɞəɚɑ ɘɑɝɞɚ.  

Ƚɚ Ɏɞɚɜɚɕ ɛɚɗɚɎɔəɧ ɐɑɎɫəɚɝɞɧɡ  ɏɚɐɚɎ  

ɖɌɠɑɐɜɚɕ  ɓɌɎɑɐɟɑɞ ɌɖɌɐɑɘɔɖ ȼȬȹ, ɛɜɚɠɑɝɝɚɜ 

Ƚɑɜɏɑɕ  ȶɚəɝɞɌəɞɔəɚɎɔɣ ȾɑɜəɚɎɚɕ. ȱɏɚ ɛɜɔɡɚɐ  

əɌ  ɖɌɠɑɐɜɟ ɝɚɎɛɌɗ ɝ Ɏɜɑɘɑəəɧɘ  ɛɑɜɔɚɐɚɘ, 

ɖɚɞɚɜɧɕ ɍɑɓ ɛɜɑɟɎɑɗɔɣɑəɔɫ  əɌɓɧɎɌɪɞ çəɚɎɑɕ-

ɤɑɕ ɩɜɚɕè ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȻɑɜɑɐɚɎɧɑ 

əɌɟɣəɧɑ ɔ ɞɑɡəɔɣɑɝɖɔɑ ɜɑɤɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝ 

Ɏəɑɐɜɑəɔɑɘ ɝɚɎɜɑɘɑəəɧɡ ɢɔɠɜɚɎɧɡ ɝɛɚɝɚɍɚɎ 

ɘɑɐɔɢɔəɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɛɚɫɎɗɑəɔɑ ɛɜɔə-

ɢɔɛɔɌɗɨəɚ əɚɎɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɛɜɔɑɘɚɎ ɔ 

əɚɎɚɕ ɞɑɡəɔɖɔ, ɚɍɑɝɛɑɣɔɗɔ  ɜɌɝɢɎɑɞ ɔ ɜɌɓɎɔɞɔɑ  

ɚɜɔɏɔəɌɗɨəɧɡ ɞɑɡəɚɗɚɏɔɕ ɜɌɝɛɚɓəɌɎɌəɔɫ ɍɚ-

ɗɑɓəɑɕ.  

ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  ȻɑɜɎɚɏɚ  

ɘɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ  ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ əɑ ɘɚɏɗɌ ɚɝɞɌɞɨɝɫ Ɏ ɝɞɚɜɚəɑ ɚɞ 

ɩɞɚɏɚ çɍɟɜəɚɏɚ ɛɜɚɢɑɝɝɌè. ȭɧɗɚ ɛɜɚɎɑɐɑəɚ  ɖɌɜ-

ɐɔəɌɗɨəɚɑ ɛɑɜɑɚɝəɌɥɑəɔɑ ɖɌɠɑɐɜɧ  ɝɌɘɧɘ ɝɚ-

Ɏɜɑɘɑəəɧɘ   ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ  ɚɍɚɜɟɐɚɎɌəɔɑɘ.  

ȹɌ ɐɌəəɚɘ ɩɞɌɛɑ ɖɌɠɑɐɜɌ   ɫɎɗɫɑɞɝɫ  ɚɐəɔɘ   ɔɓ 

ɌɎɞɚɜɔɞɑɞəɧɡ   ɢɑəɞɜɚɎ ɜɌɓɜɌɍɚɞɖɔ ɔ  Ɏəɑɐɜɑ-

əɔɫ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ ɖɚɘɛɨɪɞɑɜəɧɡ  

ɜɑəɞɏɑəɚɎɝɖɔɡ  ɔ  ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ   ɐɔɌ- 

ɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ. ȽɠɚɜɘɔɜɚɎɌɗɔɝɨ  ɝɚ-

Ɏɑɜɤɑəəɚ əɚɎɧɑ ɟɝɗɚɎɔɫ ɐɗɫ ɜɌɓɎɔɞɔɫ  Ɏɝɑɡ Ɍɝ-

ɛɑɖɞɚɎ ɔ əɌɛɜɌɎɗɑəɔɕ  ɞɎɚɜɣɑɝɖɚɕ  ɔ   ɛɜɚɔɓ-

ɎɚɐɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɖɚɗɗɑɖɞɔɎɌ.   

Ƚɑɏɚɐəɫ ɌɎɞɚɜɔɞɑɞɟ ɖɌɠɑɐɜɧ ɝɛɚɝɚɍɝɞɎɟ-

ɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ əɌɟɣəɚ-ɛɜɌɖɞɔɣɑɝɖɔɑ  

ɖɚəɠɑɜɑəɢɔɔ   ɔ  Ȯɝɑɜɚɝɝɔɕɝɖɔɑ  əɌɢɔɚəɌɗɨəɧɑ  

ɖɚəɏɜɑɝɝɧ ɝ ɘɑɒɐɟəɌɜɚɐəɧɘ ɟɣɌɝɞɔɑɘ, Ɏ ɚɜɏ-

ɖɚɘɔɞɑɞɑ ɖɚɞɚɜɧɡ ɝɚɞɜɟɐəɔɖɔ ɖɌɠɑɐɜɧ ɔɏɜɌɪɞ 

ɓɌɘɑɞəɟɪ ɜɚɗɨ.  ɉɞɌ ɚɍɥɑɝɞɎɑəəɌɫ ɐɑɫɞɑɗɨəɚɝɞɨ  

ɛɚɗɟɣɔɗɌ Ɏɧɝɚɖɟɪ ɚɢɑəɖɟ ɝɜɑɐɔ ɔəɚɝɞɜɌəəɧɡ ɔ 

ɚɞɑɣɑɝɞɎɑəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ.  

Ⱥɍ ɩɞɚɘ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɛɟɍɗɔɖɌɢɔɔ, ɛɚɖɌɓɌɞɑɗɔ ɔəɐɑɖɝɚɎ  ɢɔɞɔɜɟɑɘɚ-

ɝɞɔ  ɚɛɟɍɗɔɖɚɎɌəəɧɡ  ɜɌɍɚɞ ɝɚɞɜɟɐəɔɖɚɎ ɖɌ-

ɠɑɐɜɧ, Ɍ ɞɌɖɒɑ ɐɜɟɒɑɝɖɔɑ ɚɞəɚɤɑəɔɫ ɛɚɝɗɑɐ-

əɔɡ ɝ  ɎɧɐɌɪɥɔɘɔɝɫ   ɟɣɑəɧɘɔ ɝ Ɏɝɑɘɔɜəɚ ɔɓ-

Ɏɑɝɞəɧɘɔ ɔɘɑəɌɘɔ ɞɌɖɔɘɔ, ɖɌɖ ɛɜɚɠɑɝɝɚɜɌ Ȭ. 

ȸɌɜɏɟɗɔɝ ɔ Ƀ. ȯɟɐɔəɏ (ȽɄȬ), Ɂ. ȼɔəɏɑɜɞɢ (ɄɎɑ-

ɢɔɫ), Ɂ. Ɂɔɘɑəɑɝ (ȴɝɛɌəɔɫ), ȼ. ȼɔɑəɘɪɗɗɑɜ (ȬɎ-

ɝɞɜɔɫ)  ɔ  ɘəɚɏɔɘɔ   ɐɜɟɏɔɘɔ.  ɉɞɔ  ɔ  ɐɜɟɏɔɑ 

ɓɌɜɟɍɑɒəɧɑ  ɛɜɚɠɑɝɝɚɜɌ, ɐɑɫɞɑɗɔ əɌɟɖɔ   əɑɚɐ-

əɚɖɜɌɞəɚ ɛɜɔəɔɘɌɗɔ  ɟɣɌɝɞɔɑ Ɏ ɜɌɍɚɞɑ ɟɛɚɘɫ-

əɟɞɧɡ  ɖɚəɠɑɜɑəɢɔɕ ɔ ɝɦɑɓɐɚɎ. 

Ȯɝɑɜɚɝɝɔɕɝɖɔɑ əɌɢɔɚəɌɗɨəɧɑ ɖɚəɏɜɑɝɝɧ 

ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ ɔ ɞɑɜɌɛɑɎɞɚɎ  ɛɚɗɟɣɔɗɔ  

ɘɑɒɐɟəɌɜɚɐəɚɑ ɛɜɔɓəɌəɔɑ ɓɌ ɣɑɞɖɚɝɞɨ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɖɚəɢɑɛɢɔɔ, ɝɚɢɔɌɗɨəɟɪ əɌɛɜɌɎɗɑə-

əɚɝɞɨ (ɐɔɌɏəɚɝɞɔɖɌ ɝɚɢɔɌɗɨəɚ ɓəɌɣɔɘɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɕ), ɚɞɗɔɣəɟɪ ɚɜɏɌəɔɓɌɢɔɪ.  

ȶɚɗɗɑɖɞɔɎ ɖɌɠɑɐɜɧ ɌɖɞɔɎəɚ ɔ ɛɚɝɞɚɫəəɚ 

ɟɣɌɝɞɎɟɑɞ Ɏ  ɐɑɫɞɑɗɨəɚɝɞɔ ȸɚɝɖɚɎɝɖɚɏɚ  ɚɍɦ-

ɑɐɔəɑəɔɫ ɘɑɐɔɢɔəɝɖɔɡ ɜɌɐɔɚɗɚɏɚɎ, ɛɜɌɎɚɛɜɑ-

ɑɘəɔɖɌ ɛɑɜɎɚəɌɣɌɗɨəɚɏɚ ɘɚɝɖɚɎɝɖɚɏɚ əɌɟɣəɚɏɚ 

ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, ɖɚɞɚɜɚɘɟ 

ɔɝɛɚɗəɔɞɝɫ 90 ɗɑɞ. Ȯ ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ  

ɚɜɏɌəɔɓɌɢɔɑɕ ɜɟɖɚɎɚɐɔɞ ɣɗɑə-ɖɚɜɜ. ȼȬȹ, ɛɜɚ-

ɠɑɝɝɚɜ  Ȭ.Ɋ. ȮɌɝɔɗɨɑɎ, ɎɚɓɏɗɌɎɗɫɪɥɔɕ  ɖɌɠɑɐ-

ɜɟ ɜɑəɞɏɑəɚɗɚɏɔɔ (ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ) Ɏ ȸɚɝ-

ɖɚɎɝɖɚɘ ɘɑɐɔɢɔəɝɖɚɘ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɘ ɟəɔ-

Ɏɑɜɝɔɞɑɞɑ ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ.  

 

ȼɔɝ. 10.  ȬɖɌɐɑɘɔɖ ȼȬȹ, ɛɜɚɠɑɝɝɚɜ Ƚ.ȶ. Ⱦɑɜəɚ-

Ɏɚɕ - ɓɌɎɑɐɟɪɥɔɕ ɖɌɠɑɐɜɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. ȴ.ȸ. Ƚɑɣɑəɚ-

ɎɌ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. 
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Ȯ ɝɎɫɓɔ ɝ Ɏəɑɐɜɑəɔɑɘ Ɏ ɛɜɌɖɞɔɖɟ   əɚɎɧɡ 

ɝɛɚɝɚɍɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɚɔɓɚɤɗɌ ɔəɞɑ-

ɏɜɌɢɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɔ ɝɚ ɝɘɑɒəɧɘɔ ɐɔɝɢɔɛɗɔ-

əɌɘɔ.  ȶɌɖ ɝɗɑɐɝɞɎɔɑ,  ɎɚɓəɔɖɗɌ  əɑɚɍɡɚɐɔɘɚɝɞɨ  

ɐɔɠɠɑɜɑəɢɔɌɢɔɔ ɛɚ ɔəɞɑɜɑɝɌɘ Ɏəɟɞɜɔ ɛɜɚɠɑɝ-

ɝɔɚəɌɗɨəɚɏɚ ɝɚɚɍɥɑɝɞɎɌ. Ȯ ɜɑɓɟɗɨɞɌɞɑ  Ɍɖɢɑəɞ Ɏ 

ɐɑɫɞɑɗɨəɚɝɞɔ  ɌɝɝɚɢɔɌɢɔɔ ɍɧɗ ɝɘɑɥɑə. Ȯɘɑɝɞɚ 

ɛɜɌɖɞɔɖɟɑɘɧɡ ɜɌəɑɑ ɛɗɑəɌɜəɧɡ ɓɌɝɑɐɌəɔɕ, əɌ 

ɖɚɞɚɜɧɡ ɛɜɚɔɝɡɚɐɔɗɔ ɤɔɜɚɖɔɑ ɚɍɝɟɒɐɑəɔɫ ɔ 

ɛɚɐɣɌɝ ɒɌɜɖɔɑ ɝɛɚɜɧ,  ɝɞɌɗɔ  ɤɔɜɑ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ ɝɑɖɢɔɚəəɧɑ ɓɌɝɑɐɌəɔɫ, əɌ ɖɚɞɚɜɧɡ ɛɚɐ-

ɣɌɝ ɜɌɓɏɚɜɌɪɞɝɫ ɝɚɎɜɑɘɑəəɧɑ ɒɔɎɧɑ ɐɔɝɖɟɝ-

ɝɔɔ ɛɚ ɌɖɞɟɌɗɨəɧɘ ɎɚɛɜɚɝɌɘ, Ɏɚɗəɟɪɥɔɘ ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ Ɏ ɜɌɘɖɌɡ ɚɐəɚɕ  ɛɜɚɍɗɑɘɧ, əɚ ɜɌɓ-

əɧɡ əɌɛɜɌɎɗɑəɔɕ.  ȾɌɖɚɕ ɛɚɐɡɚɐ ɖ ɚɜɏɌəɔɓɌɢɔɔ 

ɐɑɫɞɑɗɨəɚɝɞɔ ɚɍɥɑɝɞɎɌ (ɌɝɝɚɢɔɌɢɔɔ - ɚɍɦɑɐɔ-

əɑəɔɫ) Ɏ ɝɑɏɚɐəɫɤəɔɡ ɟɝɗɚɎɔɫɡ, əɌ  əɌɤ Ɏɓɏɗɫɐ, 

ɍɑɓɟɝɗɚɎəɚ ɚɛɜɌɎɐɌə, ɛɚɝɖɚɗɨɖɟ  əɌɡɚɐɔɞɝɫ Ɏ 

ɣɑɞɖɚɕ  ɖɚɚɜɐɔəɌɢɔɔ ɝ ɟɞɎɑɜɒɐɑəəɚɕ  ɛɜɚ-

ɏɜɌɘɘɚɕ, Ɏ ɣɌɝɞəɚɝɞɔ, ɑɒɑɏɚɐəɧɡ  əɌɢɔɚəɌɗɨ-

əɧɡ ɖɚəɏɜɑɝɝɚɎ  ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɚɏɜɌɘɘɌ ɜɌɍɚɞɧ ɚɍɦ-

ɑɐɔəɑəɔɫ ɝɞɜɚɔɞɝɫ ɞɌɖ, ɣɞɚɍɧ ɛɚɐɣɑɜɖəɟɞɨ 

ɓəɌɣɑəɔɑ  ɔ ɚɍɜɌɞɔɞɨ ɎəɔɘɌəɔɑ ɖɚɗɗɑɏ ɔɓ ɛɜɌɖ-

ɞɔɣɑɝɖɚɏɚ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ əɌ ɜɚɗɨ əɚɎɑɕɤɔɡ  

ɞɑɡəɚɗɚɏɔɕ ɔ ɝɛɚɝɚɍɚɎ ɝɚɎɜɑɘɑəəɚɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɜɌɓəɧɡ ɜɌɓɐɑɗɌɡ ɖɗɔəɔɣɑɝɖɚɕ 

ɘɑɐɔɢɔəɧ.  

          Ȯ əɚɎɧɡ ɟɝɗɚɎɔɫɡ ɖɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ  ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ  ɘɑɐɔɢɔəɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ  ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɝɚɍɚɕ ɝɛɗɚɣɑəəɧɕ ɖɚɗɗɑɖɞɔɎ ɑɐɔəɚɘɧɤɗɑəəɔ-

ɖɚɎ, ɚɛɧɞəɧɡ ɛɜɚɠɑɝɝɚɜɚɎ  ɔ  ɘɚɗɚɐɧɡ ɛɜɑɛɚ-

ɐɌɎɌɞɑɗɑɕ, ɞɌɗɌəɞɗɔɎɧɡ ɟɣɑəɧɡ, ɎɜɌɣɑɕ ɚɞɐɑɗɑ-

əɔɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɖɗɔəɔɣɑɝɖɔɡ ɛɚɐɜɌɓ-

ɐɑɗɑəɔɕ, ɔɘɑɪɥɔɡ ɌɎɞɚɜɔɞɑɞ Ɏ ɜɌɓəɧɡ ɚɍɗɌɝɞɫɡ 

ɝɚɎɜɑɘɑəəɚɕ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɝɛɚɝɚɍəɧɡ 

ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɚɍɟɣɌɪɥɔɘɝɫ ɝɞɟɐɑəɞɌɘ,  

ɎɜɌɣɌɘ, ɚɜɐɔəɌɞɚɜɌɘ ɝɌɘɧɑ ɝɚɎɜɑɘɑəəɧɑ ɗɟɣɑ-

Ɏɧɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɛɜɔɑɘɧ. 

Ȯ ɓɌɖɗɪɣɑəɔɑ ɝ ɛɚɗəɧɘ ɚɝəɚɎɌəɔɑɘ ɖɚə-

ɝɞɌɞɔɜɟɑɘ, ɣɞɚ ɖɌɠɑɐɜɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  ɔ 

ɞɑɜɌɛɔɔ  ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚ-

ɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘ. ȴ.ȸ. Ƚɑɣɑ-

əɚɎɌ ɝɑɏɚɐəɫ əɑ ɞɚɗɨɖɚ ɌɎɞɚɜɔɞɑɞəɚɑ ɛɑɐɌɏɚɏɔ-

ɣɑɝɖɚɑ  ɛɚɐɜɌɓɐɑɗɑəɔɑ, əɚ ɔ Ɏɝɑɘɔɜəɚ ɛɜɔɓəɌə-

əɧɕ  əɌɟɣəɧɕ ɔ ɘɑɞɚɐɔɣɑɝɖɔɕ ɢɑəɞɜ Ɏ ɚɍɗɌɝɞɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ ɞɑɡəɚɗɚ-

ɏɔɕ.  

ȽɚɡɜɌəɫɫ ɞɎɚɜɣɑɝɖɔɑ, ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɑ  

ɔ   ɟɣɑɍəɧɑ  ɝɎɫɓɔ  ɝ  ȸɚɝɖɚɎɝɖɔɘ  ɚɍɦɑɐɔəɑəɔ-

ɑɘ ɘɑɐɔɢɔəɝɖɔɡ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, 

ɖɌɠɑɐɜɌ, ɖɌɖ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ   ɔɝɞɚɜɔɣɑɝɖɔɕ   

ɚɛɧɞ,   ɚɍɑɝɛɑɣɔɎɌɑɞ ɝɚɐɜɟɒɑɝɞɎɚ əɌɟɣəɧɡ  ɔ  

ɛɑɐɌɏɚɏɔɣɑɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ ɛɚ ɛɜɔəɢɔɛɟ çɝɚ-

ɚɍɥɌɪɥɔɡɝɫ ɝɚɝɟɐɚɎè. Ȯ ɞɌɖɔɡ ɟɝɗɚɎɔɫɡ  ɑɝɞɨ 

Ɏɝɑ  ɚɝəɚɎɌəɔɫ ɝ  ɟɎɑɜɑəəɚɝɞɨɪ ɏɚɎɚɜɔɞɨ ɚ ɝɚ-

ɡɜɌəɑəɔɔ ɔ ɛɜɚɐɚɗɒɑəɔɔ ɝɗɌɎəɧɡ ɔɝɞɚɜɔɣɑ-

ɝɖɔɡ ɞɜɌɐɔɢɔɕ ɚɞɑɣɑɝɞɎɑəəɚɕ  ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ   Ɏ ɝɞɑəɌɡ ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑ-

ɐɔɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ  ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ.  

ȳɌɎɑɜɤɔɘ  ɩɞɟ  ɝɖɜɚɘəɟɪ  ɛɚɛɧɞɖɟ  ɛɜɚ-

əɔɖəɚɎɑəɔɫ Ɏ ɝɜɌɎəɔɞɑɗɨəɚ əɑɏɗɟɍɚɖɔɕ ɔɝɞɚɜɔ-

ɣɑɝɖɔɕ ɛɑɜɔɚɐ ɜɌɓɎɔɞɔɫ ɝɚɎɜɑɘɑəəɚɕ, ɣɜɑɓɎɧ-

ɣɌɕəɚ ɎɌɒəɚɕ  Ɏ ɖɗɔəɔɣɑɝɖɚɘ ɚɞəɚɤɑəɔɔ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ  ɝɗɚɎɌɘɔ  ɛɚɩɞɌ  

ɋ. ȽɘɑɗɫɖɚɎɌ: 

 

ȴ ɝɔɐɫ əɌɐ ɝɎɚɑɕ ɝɞɜɌəɔɢɑɕ, 

ɫ ɛɚəɫɗ ɝəɚɎɌ ɔ ɚɛɫɞɨ, 

Ƀɞɚ ɒɔɓəɨ əɑ ɘɚɒɑɞ ɛɚɎɞɚ-

ɜɔɞɨɝɫ, ɑɑ əɑ əɌɐɚ ɛɚɎɞɚɜɫɞɨ, 

Ȭ əɌɐɚ ɗɔɤɨ ɍɗɌɏɚɏɚɎɑɕəɚ, 

ɣɞɚɍ ɐɌɗɨɤɑ ɐɑɕɝɞɎɚɎɌɞɨ ɔ ɍɧɞɨ, 

Ⱦɑ, ɚɞɚɤɑɐɤɔɑ Ɏɔɐɑəɨɫ Ɏ ɐɟ-

ɤɑ ɔ ɛɌɘɫɞɔ ɡɜɌəɔɞɨ. 
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ȻȽȱȮȰȺȼȺȾȬɂȴȺȹȹȬɋ ȬȾȼȴȺȯȼȬɀȴɋ 
 

ȽɞɑɖɗɚɎ Ȯ.ȴ.1, ȸɚɜɚɓɚɎ Ȱ.Ȭ.1, ȱɘɑɗɨɫəɑəɖɚ ȸ.Ȯ.1, ȶɟɓɨɘɑəɖɚɎ Ȱ.Ȯ.2 

 
ɜɔɎɚɐɔɞɝɫ ɚɛɔɝɌəɔɑ ɘɑɞɚɐɔɖɔ ɛɝɑɎɐɚɜɚɞɌɢɔɚəəɚɕ ɌɞɜɔɚɏɜɌɠɔɔ, ɛɚɓɎɚɗɫɪɥɑɕ 

Ɏɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜɧ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɖɌɞɑɞɑɜəɚɕ ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɧɡ Ɏɑə ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɠɔɍɜɔɗɗɫɢɔɑɕ ɛɜɑɐɝɑɜɐɔɕ ɍɧɝɞɜɚ ɔ ɔəɠɚɜɘɌɞɔɎəɚ Ɏɧɛɚɗəɔɞɨ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɔ ɗɑɏɚɣəɧɡ Ɏɑə ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɔɡ ɌəɌɞɚɘɔɣɑɝɖɔɡ 

ɚɝɚɍɑəəɚɝɞɑɕ ɔ ɛɚɎɧɤɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɐɟɜɧ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɖɌɞɑɞɑɜəɚɕ 

ɔɓɚɗɫɢɔɔ ɗɑɏɚɣəɧɡ Ɏɑə. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɝɑɎɐɚɜɚɞɌɢɔɚəəɌɫ ɌɞɜɔɚɏɜɌɠɔɫ, ɜɌɐɔɚɣɌɝɞɚɞəɌɫ ɖɌɞɑ-

ɞɑɜəɌɫ Ɍɍɗɫɢɔɫ, ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ, ɗɑɎɚɑ ɛɜɑɐɝɑɜɐɔɑ, ɗɑɏɚɣəɧɑ Ɏɑəɧ. 

 

PSEUDOROTARY ATRIOGRAPHY 

 

Steklov V.I.1, Morozov  D.A.1, Emelõyanenko  M.V.1, Kuzõmenkov  D.V.2 

 

here is a description of a pseudorotary atriography, that allows to perform fast and 

informative contrast enhancement of the left atrium and pulmonary veins during the 

radio -frequency catheter pulmonary vein isolation in patients w ith atrial fibrill ation 

aimed to reveal its anatomic features and improvement of the effectiveness of the r adio -

frequency catheter pulmonary vein isolation.  

 
Keywords: pseudorotary atriography, radio -frequency catheter ablation, atrial 

fibrillation, left a trium, pulmonary veins.  
 
 
 

 

ɞɖɜɧɞɔɑ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɘɑɞɚɐɔɖɔ 

ȼɃȬ (ɜɌɐɔɚɣɌɝɞɚɞəɌɫ ɖɌɞɑɞɑɜəɌɫ Ɍɍɗɫ-

ɢɔɫ)  ɛɚɓɎɚɗɔɗɚ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɍɚɗɨ-

ɤɔəɝɞɎɚ ɎɔɐɚɎ ɞɌɡɔɌɜɔɞɘɔɕ ɖɌɖ ɜɌɐɔɖɌɗɨəɚ 

ɔɓɗɑɣɔɘɧɑ ɔəɞɑɜɎɑəɢɔɚəəɧɘɔ ɘɑɞɚɐɌɘɔ. "ȼɌɝ-

ɛɜɌɎɔɎɤɔɝɨ" ɝ ɞɌɖɔɘɔ Ɍɜɔɞɘɔɫɘɔ, ɖɌɖ ȬȮȿȼȾ 

(ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɌɫ ɟɓɗɚɎɌɫ ɜɑɢɔɛɜɚɖəɌɫ 

ɞɌɡɔɖɌɜɐɔɫ) ɔ ȬȮȼȾ (ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɌɫ ɜɑ-

ɢɔɛɜɚɖəɌɫ ɞɌɡɔɖɌɜɐɔɫ) ɝ ɟɣɌɝɞɔɑɘ ȰȬȮȽ (ɐɚ-

ɍɌɎɚɣəɚɑ ɌɞɜɔɚɎɑəɞɜɔɖɟɗɫɜəɚɑ ɝɚɑɐɔəɑəɔɑ), 

ɠɚɖɟɝəɧɘɔ ɒɑɗɟɐɚɣɖɚɎɧɘɔ Ɍɜɔɞɘɔɫɘɔ ɔ ɞɜɑ-

ɛɑɞɌəɔɑɘ ɛɜɑɐɝɑɜɐɔɕ, ɔəɞɑɜɎɑəɢɔɚəəɧɑ ɎɜɌɣɔ-

Ɍɜɔɞɘɚɗɚɏɔ ɓɌəɫɗɔɝɨ ɎɚɛɜɚɝɌɘɔ ɔɓɗɑɣɑəɔɫ 

əɌɔɍɚɗɑɑ ɞɜɟɐəɚɐɚɝɞɟɛəɧɡ ɗɑɎɚɛɜɑɐɝɑɜɐəɧɡ 

Ɍɜɔɞɘɔɕ. Ȯ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɖɜɟɛəɧɡ ɖɗɔ-

əɔɖɌɡ ɐɚɗɫ ɚɛɑɜɌɢɔɕ ȼɃȬ ɐɚɡɚɐɔɞ ɐɚ 70%, ɛɜɔ 

ɩɞɚɘ ɖɚɗɔɣɑɝɞɎɚ ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚ ɛɚɎɚɐɟ ɀȻ 

(ɠɔɍɜɔɗɗɫɢɔɫ ɛɜɑɐɝɑɜɐɔɕ) ɘɚɒɑɞ ɛɜɑɎɧɤɌɞɨ 

80%.  

ɀȻ ɚɞəɚɝɔɞɝɫ ɖ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌ-

ɪɥɔɘɝɫ ɎɔɐɌɘ ɞɌɡɔɌɜɔɞɘɔɕ ɔ, ɡɚɞɫ ɝɌɘɌ ɛɚ 

ɝɑɍɑ ɠɌɞɌɗɨəɚɕ Ɍɜɔɞɘɔɑɕ əɑ ɫɎɗɫɑɞɝɫ, ɓɌɣɌɝɞɟɪ 

ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔəɚɕ ɞɫɒɑɗɑɕɤɔɡ ɞɜɚɘɍɚɩɘɍɚ-

ɗɔɣɑɝɖɔɡ ɚɝɗɚɒəɑəɔɕ ɔ Ɏɚ Ɏɜɑɘɫ ɛɜɔɝɞɟɛɚɎ ɡɌ-

ɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɜɌɒɑəəɧɘ ɝəɔɒɑəɔɑɘ ɛɜɚɔɓ-

Ɏɚɐɔɞɑɗɨəɚɝɞɔ ɝɑɜɐɢɌ ɎɝɗɑɐɝɞɎɔɑ ɚɞɝɟɞɝɞɎɔɫ 

ɛɜɑɐɝɑɜɐəɚɏɚ ɎɖɗɌɐɌ Ɏ ɝɚɖɜɌɥɑəɔɑ. 

Ȯ əɌɤɑɕ ɖɗɔəɔɖɑ ȼɃ-ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ ɛɚ ɛɚɎɚɐɟ ɠɔɍɜɔɗɗɫɢɔɔ ɔ 

(ɔɗɔ) Ɍɞɔɛɔɣəɚɏɚ ɞɜɑɛɑɞɌəɔɫ ɛɜɑɐɝɑɜɐɔɕ əɌɣɌ-

ɗɔɝɨ Ɏ 2009 ɏɚɐɟ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɘɚɘɑəɞ Ɏ ɏɚɐ 

Ɏɧɛɚɗəɫɑɞɝɫ ɐɚ 100 ɎɘɑɤɌɞɑɗɨɝɞɎ ɛɚ ɛɚɎɚɐɟ 

ɀȻ/ȬȾȻ. ȺɍɫɓɌɞɑɗɨəɧɘ ɚɍɦɬɘɚɘ ɐɚɚɛɑɜɌɢɔɚə-

əɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ȸȽȶȾ ɗɑɎɚɏɚ ɛɜɑɐ-

ɝɑɜɐɔɫ ɔ ɣɜɑɝɛɔɥɑɎɚɐəɌɫ ɉɡɚȶȯ.  

ȰɌəəɧɑ ɩɞɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɛɚɓɎɚɗɫɪɞ ɐɚ-

ɝɞɌɞɚɣəɚ ɫɝəɚ ɛɜɑɐɝɞɌɎɔɞɨ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ 

ɖɚəɠɔɏɟɜɌɢɔɪ ɔ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝɞɜɟɖɞɟɜ 

ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ, ɚɢɑəɔɞɨ ɘɑɒɛɜɑɐɝɑɜɐəɟɪ 

ɛɑɜɑɏɚɜɚɐɖɟ, ɔɝɖɗɪɣɔɞɨ ɞɜɚɘɍɚɓ ɖɌɘɑɜ ɝɑɜɐɢɌ. 

ȺɐəɌɖɚ əɔ ɚɐəɚ ɔɓ ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ əɑ ɛɚɓɎɚ-

ɗɫɑɞ ɛɑɜɑəɑɝɞɔ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ ɖɌɜɞɔəɟ əɌ 

ɜɑɠɑɜɑəɞəɧɕ ɩɖɜɌə ɜɑəɞɏɑə-ɚɛɑɜɌɢɔɚəəɚɏɚ Ɍə-

ɏɔɚɏɜɌɠɌ ɐɗɫ ɜɑəɞɏɑəɚɝɖɚɛɔɣɑɝɖɚɕ ɛɜɔɎɫɓɖɔ 

ɩɗɑɘɑəɞɚɎ ɌəɌɞɚɘɔɔ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɖ ɖɚɝɞ-

əɧɘ ɝɞɜɟɖɞɟɜɌɘ.  

Ȼ 

T 

Ⱥ 
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ɔəɞɜɚɐɨɪɝɑɜɌ əɌ 3 ɣɌɝɌ). 

ȼɔɝ.6. ɉɞɌɛɧ ɛɝɑɎɐɚɜɚɞɌɢɔɚəəɚɕ ɌɞɜɔɚɏɜɌɠɔɔ. 

ȹɌɣɌɗɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ Ɏɑɜɡəɑɕ ɗɑɎɚɕ ɗɑɏɚɣəɚɕ 

Ɏɑəɧ (ɛɚɎɚɜɚɞ ɔəɞɜɚɐɨɪɝɑɜɌ əɌ 3,5-4 ɣɌɝɌ). 
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ȻɜɑɖɜɌɝəɚɕ ɔ ɟɐɚɍəɚɕ ɌɗɨɞɑɜəɌɞɔɎɚɕ 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɫɎɗɫɪɞɝɫ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚ-

ɐɔɖɔ əɑɠɗɪɚɜɚɝɖɚɛɔɣɑɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɔ 

ɎɔɓɟɌɗɔɓɌɢɔɔ, ɖ ɖɚɞɚɜɧɘ ɚɞəɚɝɫɞɝɫ ɝɔɝɞɑɘɌ 

ɞɜɑɡɘɑɜəɚɏɚ əɑɠɗɪɚɜɚɝɖɚɛɔɣɑɝɖɚɏɚ ɖɌɜɞɔɜɚ-

ɎɌəɔɫ CARTO ɔ ɎəɟɞɜɔɝɑɜɐɑɣəɌɫ ɉɡɚȶȯ. ȱɐɔə-

ɝɞɎɑəəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɩɞɔɡ ɘɑɞɚɐɔɖ ɐɗɫ ɘəɚ-

ɏɔɡ ɖɗɔəɔɖ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ ɚɍɚɜɟ-

ɐɚɎɌəɔɫ ɔ ɜɌɝɡɚɐəɧɡ ɘɌɞɑɜɔɌɗɚɎ, ɓəɌɣɔɞɑɗɨəɚ 

ɟɎɑɗɔɣɔɎɌɪɥɌɫ ɝɑɍɑɝɞɚɔɘɚɝɞɨ ɚɛɑɜɌɢɔɔ ȼɃȬ 

ɀȻ/ȬȾȻ. Ȯ ɝɎɫɓɔ ɝ ɚɏɜɌəɔɣɑəəɧɘɔ ɠɔəɌəɝɚ-

Ɏɧɘɔ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɘəɚɏɔɑ ɖɗɔəɔɖɔ ɚɞɖɌɓɧ-

ɎɌɪɞ ɝɑɍɑ Ɏ ɛɚɖɟɛɖɑ ɐɌəəɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɜɌ-

ɍɚɞɌɫ "ɛɚ-ɝɞɌɜɔəɖɑ".  

ȴəɞɜɌɚɛɑɜɌɢɔɚəəɚ, ɛɚɝɗɑ ɛɟəɖɢɔɔ ɘɑɒ-

ɛɜɑɐɝɑɜɐəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɖɚɜɚəɌɜəɧɘ ɖɌɞɑɞɑ-

ɜɚɘ Ɏɧɛɚɗəɫɑɞɝɫ ɜɌɓɐɑɗɨəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ 

ɗɑɏɚɣəɧɡ Ɏɑə, ɣɞɚ ɓɌɣɌɝɞɟɪ ɓɌəɔɘɌɑɞ ɘəɚɏɚ 

Ɏɜɑɘɑəɔ, ɔəɚɏɐɌ ɞɜɑɍɟɑɞ ɐɚɝɞɌɞɚɣəɚ ɐɗɔɞɑɗɨəɚɕ 

ɜɑəɞɏɑəɚɝɖɚɛɔɔ (ɜɑəɞɏɑəɚɏɜɌɠɔɔ) ɔ əɑ ɐɌɬɞ ɢɑ-

ɗɚɝɞəɚɕ ɖɌɜɞɔəɧ ɛɜɑɐɝɑɜɐɔɫ.  

Ƚɛɚɝɚɍ, əɌɓɧɎɌɑɘɧɕ əɌɘɔ ɛɝɑɎɐɚɜɚɞɌɢɔ-

ɚəəɚɕ ɌɞɜɔɚɏɜɌɠɔɑɕ, ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɔ Ɏɝɑɏɚ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ (Ɏ ɛɜɫɘɚɕ 

ɛɜɚɑɖɢɔɔ) ɛɜɔ ɛɚɝɞɑɛɑəəɚɘ ɎɜɌɥɑəɔɔ (ɜɚɞɌ-

ɢɔɔ) ɔəɞɜɚɐɨɪɝɑɜɌ Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ Ɏ 

əɌɛɜɌɎɗɑəɔɔ ɚɞ ɗɑɎɧɡ ɗɑɏɚɣəɧɡ Ɏɑə ɖ ɛɜɌɎɧɘ 

ɣɑɜɑɓ ɓɌɐəɪɪ ɝɞɑəɖɟ ɝ ɚɐəɚɎɜɑɘɑəəɧɘ ɍɚɗɪɝ-

əɧɘ ɎɎɑɐɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ əɌ ɠɚəɑ 

ɣɌɝɞɚɕ Ɍɝɔəɡɜɚəəɚɕ ɝɞɔɘɟɗɫɢɔɔ ɒɑɗɟɐɚɣɖɚɎ ɝ 

ɐɗɔəɚɕ ɢɔɖɗɌ 300 ɘɝ.  

ȻɚɗɟɣɌɑɘɚɑ ɓɌ ɝɣɬɞ ɎɧɝɚɖɚɣɌɝɞɚɞəɚɕ ɝɞɔ-

ɘɟɗɫɢɔɔ ɒɑɗɟɐɚɣɖɚɎ ɝɚɝɞɚɫəɔɑ Ɏɜɑɘɑəəɚɕ 

"ɍɗɚɖɌɐɧ" ɘɔɞɜɌɗɨəɚɏɚ ɖɗɌɛɌəɌ ɛɚɓɎɚɗɫɑɞ ɚɝɟ-

ɥɑɝɞɎɔɞɨ ɐɚɝɞɌɞɚɣəɚ ɞɟɏɚɑ əɌɛɚɗəɑəɔɑ ɗɑɎɚɏɚ 

ɛɜɑɐɝɑɜɐɔɫ ɔ ɟɝɞɨɑɎ ɗɑɏɚɣəɧɡ Ɏɑə ɖɚəɞɜɌɝɞəɧɘ 

ɎɑɥɑɝɞɎɚɘ ɔ ɛɚɗɟɣɔɞɨ ɢɑɗɚɝɞəɟɪ ɜɑəɞɏɑəɚɌəɌ-

ɞɚɘɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ. ɀɔɖɝɌɢɔɫ ɏɜɌɐɟɝɚɎ 

(ɟɝɗɚɎəɧɡ ɣɌɝɚɎ) ɜɚɞɌɢɔɔ ɔəɞɜɚɐɨɪɝɑɜɌ ɚɞ "3 

ɣɌɝɚɎ" ɐɚ ɘɚɘɑəɞɌ ɣɬɞɖɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɛɜɌɎɧɡ ɗɑɏɚɣəɧɡ Ɏɑə "6-8 ɣɌɝɚɎ" ɛɚɘɚɏɌɑɞ ɛɜɔ 

ɛɚɝɗɑɐɟɪɥɑɘ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɏɚ ɖɌɞɑɞɑɜɌ LASSO, Ɍ ɞɌɖɒɑ ɠɚɜɘɔɜɟɑɞ ɫɝ-

əɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɟɤɖɌ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɔ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɑɏɚ ɖ ɟɝɞɨɫɘ ɗɑɎɧɡ ɗɑɏɚɣəɧɡ 

Ɏɑə.  

ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɛɚɗ-

əɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɌəɌɞɚɘɔɔ 

ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɝ ɞɚɛɔɣɑɝɖɔɘɔ ɚɜɔɑəɞɔɜɌɘɔ 

ɓɌ əɑɝɖɚɗɨɖɚ ɝɑɖɟəɐ (Ɏ əɌɤɑɕ ɛɜɌɖɞɔɖɑ Ɏ ɝɜɑɐ-

əɑɘ 3,4 Ñ 0,7 ɝɑɖ), ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɘɑəɨɤɑ Ɏɜɑ-

ɘɑəɔ ɜɑəɞɏɑəɚɝɖɚɛɔɔ, ɓɌɞɜɌɣɔɎɌɑɘɚɕ ɛɜɔ ɛɚ-

ɔɝɖɑ ɖɌɒɐɚɕ ɗɑɏɚɣəɚɕ Ɏɑəɧ  Ɏ ɚɞɐɑɗɨəɚɝɞɔ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɛɔɝɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɚɓ-

Ɏɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɢɑɗɚɝɞəɟɪ ɖɌɜɞɔəɟ ɜɑəɞɏɑəɚ-

ɌəɌɞɚɘɔɔ ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ Ɏ ɗɪɍɚɕ ɖɗɔəɔɖɑ, 

ɔɘɑɪɥɑɕ ɌəɏɔɚɏɜɌɠ, ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɛɜɚ-

ɝɞɚɕ Ɏ ɔɝɛɚɗəɑəɔɔ ɔ ɍɑɓɚɛɌɝəɚɕ ɐɗɫ ɛɌɢɔɑəɞɌ, 

ɛɚɓɎɚɗɫɑɞ ɟɘɑəɨɤɔɞɨ Ɏɜɑɘɫ ɠɗɪɚɜɚɝɖɚ-

ɛɔɔ/ɏɜɌɠɔɔ ɔ ɝəɔɓɔɞɨ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ əɌ 

ɛɑɜɝɚəɌɗ ɔ ɛɌɢɔɑəɞɚɎ. ɋɝəɚɑ ɔ əɌɏɗɫɐəɚɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɑ ɜɑəɞɏɑəɚɌəɌɞɚɘɔɔ ɛɜɑɐɝɑɜɐɔɫ ɝ ɛɜɔ-

Ɏɫɓɖɚɕ ɖ ɖɚɝɞəɧɘ ɚɜɔɑəɞɔɜɌɘ, ɎɧɎɑɐɑəəɚɑ əɌ 

ɜɑɠɑɜɑəɞəɧɕ ɩɖɜɌə ɌəɏɔɚɏɜɌɠɌ, ɛɚɓɎɚɗɫɑɞ 

ɍɧɝɞɜɑɑ ɔ ɛɜɚɥɑ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ Ɏ ɛɚɗɚɝɞɔ 

ɗɑɎɚɏɚ ɛɜɑɐɝɑɜɐɔɫ ɔ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɟɘɑəɨ-

ɤɔɞɨ ɚɍɥɑɑ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ ɔ ɛɚɝɗɑɐɟɪɥɑɕ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ. 
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ɑɣɑəɔɑ ɔ ɛɜɚɏəɚɓ ɘɌɝɝɔɎəɚɏɚ ɔɤɑɘɔɣɑɝɖɚɏɚ ɔəɝɟɗɨɞɌ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ ɚɞ ɜɫɐɌ 

ɠɌɖɞɚɜɚɎ, ɚɐəɔɘ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ ɚɍɦɑɘ ɛɚɜɌɒɑəɔɫ.  

ɂɑɗɨ. ȻɜɚɎɑɝɞɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɘɑɒɐɟ ɞɑɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɚɍɦɑɘɚɘ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɛɚ ɐɌəəɧɘ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɘɌɝɝɔɎəɧɘ ɔɤɑɘɔ-

ɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȻɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɗɑɣɑəɔɫ 80 

ɍɚɗɨəɧɡ ɝ ɘɌɝɝɔɎəɧɘ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ. Ȼɚ ȶȾ ɚɛɜɑɐɑɗɫɗɔ ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɛɚɜɌɒɑəɔɫ Ɏ ɝɘ3, ɚɐəɚɎɜɑɘɑəəɚ ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɜɚɢɑəɞəɚɑ ɓəɌɣɑəɔɑ ɚɍɦɑɘɌ ɔɤɑɘɔɔ ɚɞ 

ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɛɚɜɌɒɑəəɚɏɚ ɛɚɗɟɤɌɜɔɫ. ȽɜɌɎəɔɎɌɗɔ ɚɍɦɑɘ ɔəɠɌɜɖɞɌ ɔ ɞɑɣɑəɔɑ ɔə-

ɝɟɗɨɞɌ.   

ȼɑɓɟɗɨɞɌɞɧ: ȮɧɐɑɗɑəɌ ɏɜɟɛɛɌ ɍɚɗɨəɧɡ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ ȸȴȴ ɔ 

ɏɜɟɛɛɌ ɍɚɗɨəɧɡ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ.  ȮɧɫɎɗɑəɚ, ɣɞɚ ɝɜɑɐəɔɕ ɚɍɦɑɘ ɔɤɑɘɔɔ 

ɟ ɍɚɗɨəɧɡ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ ɝɚɝɞɌɎɗɫɗ 323 ɝɘ3 (178 -487 ɝɘ3) ɔ Ɏ ɝɜɑɐəɑɘ 

ɓɌəɔɘɌɗ 63% (33-86%)  ɛɚɗɟɤɌɜɔɫ.  ȿ ɍɚɗɨəɧɡ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ ɝɜɑɐəɔɕ 

ɚɍɦɑɘ ɔɤɑɘɔɔ ɝɚɝɞɌɎɔɗ 186 ɝɘ3 (154 -291 ɝɘ3) ɔ Ɏ ɝɜɑɐəɑɘ ɓɌəɔɘɌɗ 39% (28-69%) ɛɚɗɟ-

ɤɌɜɔɫ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ, ɟ ɖɚɏɚ ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌ-

ɏɌ ɛɜɑɎɧɤɌɗ 200 ɝɘ3 ɔɗɔ ɓɌəɔɘɌɗ ɍɚɗɑɑ 50% ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔɘɑɗɔ Ɍɞɜɚ-

ɠɔɪ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȮɧɎɚɐ: ȴɤɑɘɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɍɚɗɑɑ 50% ɛɚɗɟɤɌɜɔɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ Ɍɞɜɚɠɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ ɠɌɖɞɚɜɚɘ ɖɜɌɕəɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ȸȴȴ.   

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɝɝɔɎəɧɕ ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ,  ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ, ɐɔɝɗɚɖɌɢɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ȶȾ. 

 

COMPUTED TOMOGRAPHY IN PREDICTING THE CLINICAL COURSE  

OF A MA SSIVE ISCHEMIC STROKE 

 

Urvantseva O.M., Asratyan S.A., Kemezh Y.V.,  Nikitin A.S.  
 

ur study was about the comparative analysis between clinical course of a stroke 

and extent of the brain infarct by performing CT in patients with massive ische mic 

stroke.  

Methods.  We analyzed the treatment results of 80 patients with massive ischemic 

stroke. The extent of ischemic lesion was calculated by CT.  Also the percentage of the brain 

infarct volume against the volume of the whole hemisphere was calculated. The clinical 

course of the stroke and the extent of the lesion were compared.   

Results. There were patients with malignant course of the stroke and patients with 

non -malignant course. The average volume of infarct in patients with malignant stroke was 

323 cm 3 (178 -487 cm 3) and 63% (33 -86%) of hemisphere. The average volume of infarct in 

patients with non - malignant stroke was 186 cm 3 (154 -291 cm 3) and 63%  (33 -86%) of he m-

isphere.  All patients with non - malignant stroke and with volume of infract more than  200 

cm3 and  more than 60 %  of hemisphere had brain atrophy.  

Conclusion. The extent of brain infarct more than 50% of hemisphere without brain 

atrophy is a very strong prognostic factor of the high risk of the malignant course.   
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ɌɍɚɗɑɎɌɑɘɚɝɞɨ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ 

(ȴȴ) Ɏ ȼɚɝɝɔɕɝɖɚɕ ɀɑɐɑɜɌɢɔɔ ɝɚɝɞɌɎɗɫɑɞ 

350 əɌ 100 ɞɧɝ. Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ Ɏ 

ɏɚɐ [3]. ȿ 5% ɍɚɗɨəɧɡ əɌɍɗɪɐɌɑɞɝɫ ɘɌɝɝɔɎəɧɕ 

ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ (ȸȴȴ). ȶ ɘɌɝɝɔɎəɚɘɟ 

(ɚɍɤɔɜəɚɘɟ ɛɚɗɟɤɌɜəɚɘɟ) ȴȴ ɚɞəɚɝɫɞ  ɔə-

ɠɌɜɖɞ  ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɓɌɞɜɌɏɔɎɌɪɥɔɕ 50% ɔ 

ɍɚɗɑɑ ɍɌɝɝɑɕəɌ ɖɜɚɎɚɝəɌɍɒɑəɔɫ ɝɜɑɐəɑɕ ɘɚɓɏɚ-

Ɏɚɕ Ɍɜɞɑɜɔɔ (ȽȸȬ). Ȯɧɐɑɗɫɪɞ ɐɚɍɜɚɖɌɣɑɝɞɎɑə-

əɚɑ ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ ȸȴȴ.  Ȼɜɔ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɚɘ ɞɑɣɑəɔɔ ȸȴȴ əɑ ɜɌɓɎɔɎɌɑɞɝɫ 

ɛɚɗɟɤɌɜəɧɕ ɚɞɑɖ ɔ ɐɔɝɗɚɖɌɢɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ. Ȼɜɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɘ ɞɑɣɑəɔɔ ȸȴȴ ɛɜɚɔɝ-

ɡɚɐɔɞ ɜɌɓɎɔɞɔɑ ɛɚɗɟɤɌɜəɚɏɚ ɚɞɑɖɌ ɔ ɐɔɝɗɚɖɌ-

ɢɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ əɌɜɟɤɑəɔɑɘ ɎɔɞɌɗɨəɧɡ 

ɠɟəɖɢɔɕ (ȼɔɝ. 1). ȱɥɑ ɐɚ Ɏəɑɐɜɑəɔɫ Ɏ ɖɗɔəɔɣɑ-

ɝɖɟɪ ɘɑɐɔɢɔəɟ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) 

ɘəɚɏɚɣɔɝɗɑəəɧɑ ɝɑɜɔɔ Ɍɟɞɚɛɝɔɕəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɛɚɐɞɎɑɜɐɔɗɔ, ɣɞɚ ɐɔɝɗɚɖɌɢɔɚəəɧɕ ɝɔəɐɜɚɘ 

ɎɧɝɞɟɛɌɑɞ ɚɝəɚɎəɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ  ɟ ɍɚɗɨ-

əɧɡ ɝ ɘɌɝɝɔɎəɧɘ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ 

[14,15,22,27].   

ȱɐɔəɝɞɎɑəəɧɘ ɘɑɞɚɐɚɘ ɗɑɣɑəɔɫ ɒɔɓ-

əɑɟɏɜɚɒɌɪɥɑɕ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ 

ɍɚɗɨəɧɡ ɝ ȸȴȴ  ɚɝɞɌɑɞɝɫ ɐɑɖɚɘɛɜɑɝɝɔɎəɌɫ 

ɖɜɌəɔɚɞɚɘɔɫ (ȰȶȾ) (ȼɔɝ. 2) [2,4,19,20,28,29]. 

ȺɐəɌɖɚ Ɏ ɝɗɟɣɌɑ ɏɜɟɍɚɕ ɐɑɖɚɘɛɑəɝɌɢɔɔ ɐɔɝɗɚ-

ɖɌɢɔɚəəɚɏɚ ɝɔəɐɜɚɘɌ Ɏ Ɏɔɐɑ ɟɏəɑɞɑəɔɫ ɟɜɚɎəɫ 

ɍɚɐɜɝɞɎɚɎɌəɔɫ ɐɚ ɏɗɟɍɚɖɚɕ ɖɚɘɧ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ  ɟɒɑ əɑɩɠɠɑɖɞɔɎəɚ [7]. Ƚɜɚɖɔ ɜɌɓɎɔɞɔɫ 

ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ 

ɍɚɗɨəɧɡ ɜɌɓɗɔɣəɧ, ɠɌɞɌɗɨəɚɑ Ɏɔɝɚɣəɚ-

ɞɑəɞɚɜɔɌɗɨəɚɑ Ɏɖɗɔəɑəɔɑ ɘɚɒɑɞ ɛɜɚɔɓɚɕɞɔ Ɏ 

ɞɑɣɑəɔɑ ɛɑɜɎɧɡ ɝɟɞɚɖ ɓɌɍɚɗɑɎɌəɔɫ [9,24]. ȮɎɔɐɟ 

ɩɞɚɏɚ ɖɜɌɕəɑ ɌɖɞɟɌɗɨəɧɘ ɫɎɗɫɑɞɝɫ ɜɌəəɑɑ Ɏɧ-

ɫɎɗɑəɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ȸȴȴ ɝ ɢɑɗɨɪ 

ɛɜɚɎɑɐɑəɔɫ ȰȶȾ ɐɚ ɜɌɓɎɔɞɔɫ ɏɗɟɍɚɖɚɕ ɖɚɘɧ.   

ȺɝəɚɎəɧɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɘ ɘɑɞɚɐɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ ȸȴȴ ɫɎɗɫɑɞɝɫ əɑɕɜɚɎɔɓɟɌɗɔɓɌɢɔɫ 

[1,5]. Ȯɚɓɘɚɒəɚɝɞɔ əɌɞɔɎəɚɕ ȶȾ Ɏ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ȸȴȴ ɚɏɜɌəɔɣɑəɧ. ȰɔɌɏəɚɓ əɌ ɚɝəɚɎɌ-

əɔɔ ȶȾ Ɏ ɚɝɞɜɑɕɤɑɘ ɛɑɜɔɚɐɑ ȴȴ (ɐɚ 8 ɣɌɝɚɎ) 

ɘɚɒɑɞ ɍɧɞɨ ɛɚɝɞɌɎɗɑə ɞɚɗɨɖɚ ɛɚ ɖɚɝɎɑəəɧɘ 

ɛɜɔɓəɌɖɌɘ: ɚɞɝɟɞɝɞɎɔɑ ɝɟɍɌɜɌɡəɚɔɐɌɗɨəɧɡ ɥɑ-

ɗɑɕ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ, ɜɌɓɘɧɞɚɝɞɨ ɏɜɌəɔɢ 

ɗɑəɞɔɖɟɗɫɜəɚɏɚ ɫɐɜɌ, əɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑəɢɔ-

ɜɚɎɖɔ ɝɑɜɚɏɚ ɔ ɍɑɗɚɏɚ ɎɑɥɑɝɞɎɌ,  ɛɚɎɧɤɑəɔɑ  

ɛɗɚɞəɚɝɞɔ ɝɞɎɚɗɌ ɛɚɜɌɒɑəəɚɕ Ɍɜɞɑɜɔɔ Ɏ ɜɑ-

ɓɟɗɨɞɌɞɑ ɑɏɚ ɞɜɚɘɍɚɓɌ (ȼɔɝ. 3, ȼɔɝ. 4)  

[8,21,25,26]. Ƚɗɑɐɟɑɞ ɛɚɘəɔɞɨ, ɚɐəɌɖɚ, ɣɞɚ ɩɞɚɞ 

ɛɜɔɓəɌɖ ɣɌɝɞɚ ɝɚɛɟɞɝɞɎɟɑɞ ɚɍɤɔɜəɧɘ ɔəɠɌɜɖ-

ɞɌɘ, əɚ, ɛɚ ɐɌəəɧɘ ɜɫɐɌ ɌɎɞɚɜɚɎ, əɑ ɎɝɑɏɐɌ ɫɎ-

ɗɫɑɞɝɫ ɔəɐɔɖɌɞɚɜɚɘ ɛɗɚɡɚɏɚ ɛɜɚɏəɚɓɌ. Ƚɛɟɝɞɫ 8 

ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ  əɌ əɌɞɔɎəɧɡ  

ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɓɚəɧ  ɔəɠɌɜɖɞɌ, ɏɜɌəɔɢɧ ɖɚɞɚɜɚɏɚ  ɎɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ ɖ ɖɚəɢɟ ɛɑɜɎɧɡ ɝɟɞɚɖ. Ȯ ɝɗɟɣɌɑ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ ɘɑɜɑ əɌɜɌɝ-

ɞɌəɔɫ ɚɞɑɖɌ əɌ ɞɚɘɚɏɜɌɘɘɌɡ ɛɚɫɎɗɫɑɞɝɫ ɖɌɜɞɔ-

əɌ ɘɌɝɝ-ɩɠɠɑɖɞɌ ɛɚɜɌɒɑəəɚɏɚ ɛɚɗɟɤɌɜɔɫ: ɐɑ-

ɠɚɜɘɌɢɔɫ ɒɑɗɟɐɚɣɖɚɎɚɕ ɝɔɝɞɑɘɧ, ɝɘɑɥɑəɔɑ 

ɝɜɑɐɔəəɧɡ  ɝɞɜɟɖɞɟɜ,  ɝɐɌɎɗɑəɔɑ  ɔɛɝɔɗɌɞɑɜɌɗɨ- 

ȳ 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȭɚɗɨəɚɕ ȼ., 72 ɗɑɞ. 

Ɍ - 1-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɘɌɝɝɔɎəɧɕ ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ Ɏ ɍɌɝɝɑɕəɑ ɛɜɌɎɚɕ 

ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ. Ƚɘɑɥɑəɔɫ ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑɞ, ɚɐəɌɖɚ, ɔɘɑɑɞɝɫ ɐɑɠɚɜ-

ɘɌɢɔɫ ɛɑɜɑɐəɑɏɚ ɜɚɏɌ ɛɜɌɎɚɏɚ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ, ɟɖɌɓɌəəɌɫ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ. ȭɚɗɨəɚɕ Ɏ ɫɝəɚɘ ɝɚɓəɌəɔɔ. 

ɍ -  3-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. ȺɞɘɑɣɌɑɞɝɫ ɜɌɓɎɔɞɔɑ ɛɚɗɟɤɌɜəɚɏɚ ɚɞɑɖɌ ɔ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

Ƚɘɑɥɑəɔɑ ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɛɜɚɓɜɌɣəɚɕ ɛɑɜɑɏɚɜɚɐɖɑ ð 17 ɘɘ ɎɗɑɎɚ. ȭɚɗɨəɚɕ Ɏ ɏɗɟɍɚ-

ɖɚɕ ɖɚɘɑ (ɝɘɑɜɞɨ əɌ 5-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɚɞ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ). 
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əɚɏɚ ɖɜɧɗɌ ɚɡɎɌɞɧɎɌɪɥɑɕ ɢɔɝɞɑɜəɧ. Ȼɚ ɐɌə-

əɧɘ Ȯ.ȹ. ȶɚɜəɔɑəɖɚ ɟ ɍɚɗɨəɧɡ ɝ ȴȴ əɌ 2-3-ɔ 

ɝɟɞɖɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɜɑɒɐɑəɔɑ 

ɏɑɘɌɞɚɩəɢɑɠɌɗɔɣɑɝɖɚɏɚ ɍɌɜɨɑɜɌ [5]. Ƚɗɑɐɟɑɞ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɔɠɠɟɓɔɚəəɚ-

ɎɓɎɑɤɑəəɚɕ ȸȼȾ, ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ 

ȶȾ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ȶȾ-

ɛɑɜɠɟɓɔɔ ɟɒɑ  Ɏ ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɛɚɗɟɤɌɜəɚɏɚ 

ȴȴ ɛɚɓɎɚɗɫɑɞ  ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɑɏɚ ɛɚɝɗɑɐɟɪ-

ɥɑɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ  [10,13,23].   

Ⱥɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌɏɌ ɖɚɜɜɑɗɔɜɟɑɞ ɝ 

ɜɔɝɖɚɘ  ɜɌɓɎɔɞɔɫ  ɛɚɗɟɤɌɜəɚɏɚ  ɚɞɑɖɌ  ɔ ɐɔɝɗɚ- 

ɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȺɐəɌɖɚ,  ɐɌəəɧɑ ɗɔɞɑ-

ɜɌɞɟɜɧ ɚ Ɏɑɗɔɣɔəɑ ɚɍɦɑɘɌ ɔəɠɌɜɖɞɌ, ɝɛɚɝɚɍəɚ-

ɏɚ ɎɧɓɎɌɞɨ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ  ȸȴȴ, ɝɟ-

ɥɑɝɞɎɑəəɚ ɜɌɓɗɔɣɌɪɞɝɫ. ȾɌɖ ɛɚ ɐɌəəɧɘ  Ƚ. 

Dohmen ɔ ɝɚɌɎɞ. ɝɜɑɐəɔɕ ɚɍɦɑɘ ɔəɠɌɜɖɞɌ ɛɜɔ 

ȸȴȴ, ɎɧɓɧɎɌɪɥɔɕ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ, 

ɜɌɎɑə 160 ɝɘ3 [17].  C. Oppenheim əɌɍɗɪɐɌɗɔ 

ɎɚɓəɔɖəɚɎɑəɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ɛɜɔ 

ɝɜɑɐəɑɘ ɚɍɦɑɘɑ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌɏɌ 150 ɝɘ3, Ƚ. 

Foerch ɔ ɝɚɌɎɞ. ð  ɛɜɔ 290 ɝɘ3 [18 ,23].   

Ȼɜɔ ȸȴȴ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɚɣɌɏɔ, Ɏɧɓɧ-

ɎɌɪɥɔɑ  ɐɔɝɗɚɖɌɢɔɚəəɧɕ  ɝɔəɐɜɚɘ,  ɚɍɗɌɐɌɪɞ  

ɍɚɗɨɤɔɘ,  ɣɑɘ ɛɜɔ ɃȸȾ ɚɍɦɑɘɚɘ (ɍɚɗɑɑ 150 

ɝɘ3), Ɏ ɝɎɫɓɔ ɝ ɣɑɘ ɚɛɜɑɐɑɗɑəɔɑ ɖɌɖɚɏɚ-ɗɔɍɚ ɛɚ-

ɜɚɏɚɎɚɏɚ ɖɜɔɞɔɣɑɝɖɚɏɚ ɚɍɦɑɘɌ ɔɤɑɘɔɔ, ɝɛɚɝɚɍ-

əɚɕ  ɎɧɓɎɌɞɨ  ɐɔɝɗɚɖɌɢɔɚəəɧɕ  ɝɔəɐɜɚɘ,  ɛɜɑɐ- 

 

ȼɔɝ. 2.  ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȭɚɗɨəɚɕ Ƚ., 68 ɗɑɞ. 

Ȯɑɜɡəɔɕ ɜɫɐ ɝəɔɘɖɚɎ: ȸȴȴ Ɏ ɍɌɝɝɑɕəɑ ɗɑɎɚɕ ȽȸȬ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘ ɛɜɚɛɔɞɧɎɌəɔɑɘ, (20 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ 

ɓɌɍɚɗɑɎɌəɔɫ), ɝɘɑɥɑəɔɑ ɝɜɑɐɔəəɧɡ ɝɞɜɟɖɞɟɜ ɎɛɜɌɎɚ ɐɚ 17 ɘɘ, ɎɧɜɌɒɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ  ɚɡɎɌɞɧɎɌɪɥɑɕ 

ɢɔɝɞɑɜəɧ. ȿ ɍɚɗɨəɚɏɚ ɚɞɘɑɣɑəɚ ɟɏəɑɞɑəɔɑ ɟɜɚɎəɫ ɍɚɐɜɝɞɎɚɎɌəɔɫ ɝ ɚɏɗɟɤɑəɔɫ ɐɚ ɖɚɘɧ ɣɑɜɑɓ 20 ɣɌɝɚɎ ɚɞ əɌɣɌ-

ɗɌ ɔəɝɟɗɨɞɌ. 

ȹɔɒəɔɕ ɜɫɐ ɝəɔɘɖɚɎ: 12 ɣɌɝɚɎ ɛɚɝɗɑ ȰȶȾ. ȺɞɘɑɣɌɑɞɝɫ ɜɑɏɜɑɝɝ ɛɚɛɑɜɑɣəɚɕ ɐɔɝɗɚɖɌɢɔɔ ɐɚ 8 ɘɘ, ɜɑɏɜɑɝɝ 

ɌɖɝɔɌɗɨəɚɕ ɐɔɝɗɚɖɌɢɔɔ, ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɐɚ 2 ɝɘ Ɏ ɞɜɑɛɌəɌɢɔɚəəɧɕ ɐɑɠɑɖɞ 

(ɍɚɗɨəɚɕ ɍɧɗ ɎɧɛɔɝɌə ɝ ɟɘɑɜɑəəɚɕ ɔəɎɌɗɔɐɔɓɌɢɔɑɕ). 
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ɝɞɌɎɗɫɑɞɝɫ   ɓɌɞɜɟɐəɔɞɑɗɨəɧɘ  [16].   Ȯ  ɝɎɫɓɔ   ɝ 

ɩɞɔɘ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ ɛɜɑɐɗɌɏɌɪɞ ɚɛɜɑɐɑɗɫɞɨ 

ɔ ɝɜɌɎəɔɎɌɞɨ ɓɚəɧ ɔɤɑɘɔɔ Ɏ ɛɜɚɢɑəɞəɚɘ ɝɚɚɞ-

əɚɤɑəɔɔ ɚɞ ɚɍɦɑɘɌ ɛɚɗɟɤɌɜɔɕ ɔɗɔ ɐɚɗɑɕ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ [11,12]. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɔɗɚɝɨ 

ɛɜɚɎɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɘɑɒɐɟ ɞɑ-

ɣɑəɔɑɘ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɚɍɦɑɘɚɘ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ ɛɚ ɐɌəəɧɘ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɘɌɝɝɔɎəɧɘ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. 

ȻɜɚɎɑɐɑəɚ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɞɑɣɑəɔɫ ȸȴȴ ɟ 80 ɍɚɗɨəɧɡ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ 

ɗɑɣɑəɔɔ Ɏ 12 ȯȶȭ ɏ. ȸɚɝɖɎɧ Ɏ ɛɑɜɔɚɐ ɝ 

 

ȼɔɝ. 3.  ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȭɚɗɨəɚɕ ȼ., 32 ɏɚɐɌ, 6 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɐɌɎɗɑəɔɑ ɖɚəɎɑɖɝɔɞɌɗɨəɧɡ ɝɟɍɌɜɌɡəɚɔ-

ɐɌɗɨəɧɡ ɥɑɗɑɕ ɗɚɍəɚɕ ɔ ɞɑɘɑəəɚɕ ɐɚɗɑɕ (ɟɖɌɓɌəɚ ɍɑɗɧɘɔ ɝɞɜɑɗɖɌɘɔ) - ɘɌɝɝɔɎəɧɕ ɔɤɑɘɔɣɑɝɖɔɕ ɔəɝɟɗɨɞ Ɏ 

ɍɌɝɝɑɕəɑ ɛɜɌɎɚɕ ɝɜɑɐəɑɕ ɘɚɓɏɚɎɚɕ Ɍɜɞɑɜɔɔ, ɚɝɞɜɑɕɤɔɕ ɛɑɜɔɚɐ. 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.  ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɚɗɨəɧɡ ɝ ɘɌɝɝɔɎəɧɘ ɔɤɑɘɔɣɑɝɖɔɘ ɔəɝɟɗɨɞɚɘ Ɏ ɚɝɞɜɑɕɤɑɘ ɛɑɜɔɚɐɑ. 

ȬɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɍ - ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɚɗɨəɚɏɚ ȭ., 56 ɗɑɞ, 12 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ  

ɝɞɎɚɗɌ ɗɑɎɚɕ ȽȸȬ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɞɜɚɘɍɚɓɌ (ɟɖɌɓɌəɚ ɍɑɗɧɘɔ ɝɞɜɑɗɖɌɘɔ).  

ɍ - ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɍɚɗɨəɚɏɚ Ȼ., 64 ɗɑɞ,  8 ɣɌɝɚɎ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɚɎɧɤɑəɔɑ ɛɗɚɞəɚɝɞɔ 

ɝɞɎɚɗɌ ɛɜɌɎɚɕ ȽȸȬ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɞɜɚɘɍɚɓɌ (ɟɖɌɓɌəɚ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ).    
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01.03.2011 ɏɚɐɌ ɛɚ 30.06.2014 ɏɚɐɌ. Ƚɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚɝɞɌɎɔɗ 68Ñ5  ɗɑɞ. ȸɟɒɣɔə 

ɍɧɗɚ 46, ɒɑəɥɔə ð 34.   Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ ɞɚɗɨɖɚ ɞɑ ɛɌɢɔɑəɞɧ, ɟ ɖɚɞɚɜɧɡ ɚɍɦɑɘ 

ɔɤɑɘɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝɚ-

ɝɞɌɎɗɫɗ ɍɚɗɑɑ ɛɚɗɚɎɔəɧ ɍɌɝɝɑɕəɌ ȽȸȬ (ɍɚɗɑɑ 

150 ɝɘ3). Ȯɞɚɜɧɘ ɖɜɔɞɑɜɔɑɘ ɍɧɗɔ ɜɌəəɔɑ ɛɜɚ-

ɫɎɗɑəɔɫ ȴȴ ɛɜɔ ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ Ɏɔɐɑ ɖɚɝ-

Ɏɑəəɧɡ ɛɜɔɓəɌɖɚɎ ɣɑɜɑɓ 12-24 ɣɌɝɌ ɚɞ əɌɣɌɗɌ 

ɓɌɍɚɗɑɎɌəɔɫ, ɞɌɖ ɖɌɖ Ɏ ɩɞɚɞ ɛɑɜɔɚɐ ɓɌɍɚɗɑɎɌəɔɫ 

ɟɒɑ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɛɜɔɘɑɜəɧɕ ɚɍɦɑɘ ɔə-

ɠɌɜɖɞɌ ɛɚ ȶȾ. ȸɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɔ 

ɖɗɔəɔɖɚ-əɑɎɜɚɗɚɏɔɣɑɝɖɔɕ ɚɝɘɚɞɜ, ɐɌəəɧɑ ȶȾ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɔ ɛɚ ɝɞɌəɐɌɜɞəɚɕ 

ɘɑɞɚɐɔɖɑ  ɔɝɝɗɑɐɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɘɟɗɨ-

ɞɔɛɗɌəɌɜəɧɘɔ ɜɑɖɚəɝɞɜɟɖɢɔɫɘɔ [30-32].   

ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑəɔɫ ɔɓ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ əɌɗɔɣɔɑ ɚɝɞɜɚɕ ɔɤɑɘɔɔ Ɏ ɛɜɚɞɔɎɚɛɚɗɚɒ-

əɚɘ ɖɌɜɚɞɔɐəɚɘ ɍɌɝɝɑɕəɑ, Ɏ Ɏɑɜɞɑɍɜɚ-

ɍɌɓɔɗɫɜəɚɘ ɍɌɝɝɑɕəɑ (Ȯȭȭ), Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ 

ɝɚɛɟɞɝɞɎɟɪɥɑɏɚ ɚɍɦɑɘəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɏɚɗɚɎ-

əɚɏɚ ɘɚɓɏɌ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɞɌɖɒɑ əɑ ɎɖɗɪɣɌɗɔ 

ɛɌɢɔɑəɞɚɎ ɝ ȸȴȴ, ɛɚɝɞɟɛɌɎɤɔɡ Ɏ ɖɜɌɕəɑ ɞɫɒɑ-

ɗɚɘ ɝɚɝɞɚɫəɔɔ, ɚɍɟɝɗɚɎɗɑəəɚɘ Ɏəɑɣɑɜɑɛəɧɘɔ 

ɛɜɔɣɔəɌɘɔ. 

Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚ-

əɌɜ ɔ Ɏ ɐɔəɌɘɔɖɑ (Ɏ ɝɜɑɐəɑɘ ɣɑɜɑɓ 24 ɣɌɝɌ ɔ 

ɣɑɜɑɓ 48 ɣɌɝɚɎ  ɚɞ ɘɚɘɑəɞɌ ɛɚɝɞɟɛɗɑəɔɫ) ɛɜɚɎɚ-

ɐɔɗɔ ɜɑəɞɏɑəɚɎɝɖɟɪ ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȼɜɔ 

ɌəɌɗɔɓɑ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɚɛɜɑɐɑɗɫɗɔ 

ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌɏɌ Ɏ ɝɘ3, ɛɜɚɢɑəɞəɚɑ 

ɎɚɎɗɑɣɑəɔɑ ɛɚɗɟɤɌɜɔɫ Ɏ ɓɚəɟ ɔəɠɌɜɖɞɌ, əɌɗɔ-

ɣɔɑ ɐɔɝɗɚɖɌɢɔɔ ɝɞɜɟɖɞɟɜ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. ȶȾ-

ɛɜɔɓəɌɖɌɘɔ ɜɌɓɎɔɞɔɫ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɝɣɔɞɌɗɔ ɛɚɫɎɗɑəɔɑ ɔ əɌɜɌɝɞɌəɔɑ ɛɚɛɑ-

ɜɑɣəɚɕ ɐɔɝɗɚɖɌɢɔɔ ɛɜɚɓɜɌɣəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ 

ɍɚɗɑɑ ɣɑɘ əɌ 2 ɘɘ, Ɍ ɞɌɖɒɑ ɜɌɓɎɔɞɔɑ ɌɖɝɔɌɗɨ-

əɚɕ ɐɔɝɗɚɖɌɢɔɔ. ȬɖɝɔɌɗɨəɟɪ ɐɑɠɚɜɘɌɢɔɪ 

ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɐɑɠɚɜɘɌɢɔɔ ɚɡɎɌɞɧɎɌɪɥɑɕ ɢɔ-

ɝɞɑɜəɧ. ȾɌɖɒɑ ɛɜɔ ɌəɌɗɔɓɑ ɐɌəəɧɡ ȶȾ ɚɛɜɑɐɑ-

ɗɫɗɔ əɌɗɔɣɔɑ Ɍɞɜɚɠɔɔ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ. ȰɔɌɏəɚɓ Ɍɞɜɚɠɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ  ɝɣɔɞɌɗɔ 

Ɏɑɜɚɫɞəɧɘ ɛɜɔ ɜɌɝɤɔɜɑəɔɔ ɖɚəɎɑɖɝɔɞɌɗɨəɧɡ 

ɍɚɜɚɓɐ ɔ ɢɔɝɞɑɜə ɚɝəɚɎɌəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ 

ɍɚɗɑɑ ɣɑɘ Ɏ ɐɎɌ ɜɌɓɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɚɓɜɌɝɞ-

əɚɕ əɚɜɘɚɕ əɌ ɠɚəɑ ɜɌɝɤɔɜɑəɔɫ ɒɑɗɟɐɚɣɖɚɎɚɕ 

ɝɔɝɞɑɘɧ ɝ Ɏɑəɞɜɔɖɟɗɚ-ɖɜɌəɔɌɗɨəɧɘ ɖɚɩɠɠɔ-

ɢɔɑəɞɚɘ 2 (Ȯȶȶ2) >20%.   ȻɜɚɫɎɗɑəɔɑɘ ɐɑɖɚɘ-

ɛɑəɝɌɢɔɔ ɐɔɝɗɚɖɌɢɔɚəəɚɏɚ ɝɔəɐɜɚɘɌ ɝɣɔɞɌɗɔ 

ɜɌɓɎɔɞɔɑ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɏɚ ɟɏəɑɞɑəɔɫ ɟɜɚɎəɫ 

ɍɚɐɜɝɞɎɚɎɌəɔɫ.  

ȭɚɗɨəɧɑ ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ 2 ɏɜɟɛɛɧ: 

ɛɌɢɔɑəɞɧ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔɑɘ ȸȴȴ 

(ɍɑɓ ɜɌɓɎɔɞɔɫ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ 

ɐɌəəɧɘ ɛɚɎɞɚɜəɚɕ ȶȾ) - 29 ɣɑɗɚɎɑɖ (36 %), 

ɏɜɟɛɛɌ I; ɛɌɢɔɑəɞɧ ɝɚ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘ ɞɑɣɑəɔ-

ɑɘ  (ɝ ɜɌɓɎɔɞɔɑɘ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ 

ɐɌəəɧɘ ɛɚɎɞɚɜəɚɕ ȶȾ) ð 51  ɣɑɗɚɎɑɖ (64%), 

ɏɜɟɛɛɌ II.   ȭɚɗɨəɧɡ ɚɍɑɔɡ ɏɜɟɛɛ ɝɜɌɎəɔɎɌɗɔ ɛɚ 

ɔɝɡɚɐɟ ɓɌɍɚɗɑɎɌəɔɫ,  ɚɍɦɑɘɟ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌ-

ɏɌ Ɏ ɝɘ3,  Ɍ ɞɌɖɒɑ ɛɚ ɛɜɚɢɑəɞəɚɘɟ ɎɚɎɗɑɣɑəɔɪ 

ɛɚɗɟɤɌɜɔɫ Ɏ ɓɚəɟ ɔəɠɌɜɖɞɌ.  ȻɌɢɔɑəɞɧ II 

ɏɜɟɛɛɧ  ɐɚɛɚɗəɔɞɑɗɨəɚ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ ɐɎɑ 

ɛɚɐɏɜɟɛɛɧ: ɛɌɢɔɑəɞɧ, ɖɚɞɚɜɧɑ ɛɑɜɑɒɔɗɔ ɐɔɝ-

ɗɚɖɌɢɔɪ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ð  8 ɍɚɗɨəɧɡ (16%), 

ɛɚɐɏɜɟɛɛɌ IIA, Ɍ ɞɌɖɒɑ ɛɌɢɔɑəɞɧ, ɛɜɔɣɔəɚɕ 

ɝɘɑɜɞɔ ɖɚɞɚɜɧɡ ɫɎɔɗɌɝɨ ɐɔɝɗɚɖɌɢɔɫ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ (ɐɔɝɗɚɖɌɢɔɚəəɧɕ ɝɔəɐɜɚɘ) ð 43 ɍɚɗɨəɧɡ 

(84%), ɛɚɐɏɜɟɛɛɌ IIB. ȭɚɗɨəɧɡ  ɩɞɔɡ ɛɚɐɏɜɟɛɛ 

ɝɜɌɎəɔɎɌɗɔ ɛɚ ɎɧɜɌɒɑəəɚɝɞɔ ɐɔɝɗɚɖɌɢɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ ɛɚ ɐɌəəɧɘ ȶȾ. 

 ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɛɚɗɟɣɑəəɧɡ ɐɌə-

əɧɡ ɛɜɚɎɚɐɔɗɔ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɜɚɏɜɌɘɘɧ 

Statistica 6.0. Ȯ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɑ ɐɌə-

əɧɑ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɠɚɜɘɌɞɑ MÑȒ (M ð ɝɜɑɐəɫɫ 

ɌɜɔɠɘɑɞɔɣɑɝɖɌɫ, Ȓ ð ɝɞɌəɐɌɜɞəɚɑ ɚɞɖɗɚəɑəɔɑ). 

Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ 

ɜɌɓɗɔɣɔɫ ɛɜɔɓəɌɖɚɎ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɍɚɗɨəɧɡ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɘɑɞɚɐɧ əɑɛɌɜɌɘɑɞɜɔɣɑɝɖɚɕ ɝɞɌ-

ɞɔɝɞɔɖɔ, ɖɜɔɞɑɜɔɕ ȸɌɖ-ȹɔɘɌɜɌ, ɚɛɜɑɐɑɗɫɗɔ 

ɐɎɟɝɞɚɜɚəəɔɕ ɞɚɣəɧɕ ɖɜɔɞɑɜɔɕ ɀɔɤɑɜɌ. ȼɌɓ-

əɔɢɟ ɝɣɔɞɌɗɔ ɐɚɝɞɚɎɑɜəɚɕ ɛɜɔ ɟɜɚɎəɑ ɖɜɔɞɑɜɔɫ 

ɓəɌɣɔɘɚɝɞɔ  p ɘɑəɑɑ 0,05.  

ȼɑɓɟɗɨɞɌɞɧ. 

Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ Ɏ I ɏɜɟɛɛɑ ɝɚ-

ɝɞɌɎɔɗ 71 Ñ 6 ɗɑɞ, Ɏo II ɏɜɟɛɛɑ  ð 66 Ñ7 ɗɑɞ. Ȯ I 

ɏɜɟɛɛɑ ɘɟɒɣɔə ɍɧɗɚ 16 (55%), ɒɑəɥɔə ð 13 

(45%), Ɏɚ II ɏɜɟɛɛɑ ɘɟɒɣɔə ɍɧɗɚ 30 (59%), ɒɑə-

ɥɔə  ð 21 (41%).   

ȿ ɛɌɢɔɑəɞɚɎ ɏɜɟɛɛɧ  I ɝɜɑɐəɔɕ ɚɍɦɑɘ 

ɔɤɑɘɔɔ ɝɚɝɞɌɎɔɗ 186 ɝɘ3 (154 -291 ɝɘ3) ɔ Ɏ 

ɝɜɑɐəɑɘ ɓɌəɔɘɌɗ 39% (28-69%) ɛɚɗɟɤɌɜɔɫ. Ȯɝɑ 

ɛɌɢɔɑəɞɧ ɏɜɟɛɛɧ I, ɟ ɖɚɏɚ ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ 

ɚɣɌɏɌ ɛɜɑɎɧɤɌɗ 200 ɝɘ3 ɔɗɔ ɓɌəɔɘɌɗ ɍɚɗɑɑ 50% 

ɛɚɗɟɤɌɜɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɔɘɑɗɔ Ɍɞɜɚɠɔɪ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ (p<0,05). ȿ ɛɌɢɔɑəɞɚɎ 

ɏɜɟɛɛɧ  II ɝɜɑɐəɔɕ ɚɍɦɑɘ ɔɤɑɘɔɔ ɝɚɝɞɌɎɔɗ 323 

ɝɘ3 (178 -487 ɝɘ3) ɔ Ɏ ɝɜɑɐəɑɘ ɓɌəɔɘɌɗ 63% (33-

86%) ɛɚɗɟɤɌɜɔɫ.   

ȺɍɥɌɫ ɗɑɞɌɗɨəɚɝɞɨ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ 

ȸȴȴ ɝɚɝɞɌɎɔɗɌ  74% (ɟɘɑɜɗɔ 59 ɛɌɢɔɑəɞɚɎ).  

ȷɑɞɌɗɨəɚɝɞɨ Ɏ I ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗɌ 

45%,  ɟɘɑɜɗɔ 13 ɛɌɢɔɑəɞɚɎ,  ɛɜɔɣɔəɌɘɔ ɝɘɑɜɞɔ 

ɫɎɔɗɔɝɨ Ɏəɑɣɑɜɑɛəɧɑ ɚɝɗɚɒəɑəɔɫ (ɛəɑɎɘɚəɔɫ, 

ɝɑɛɝɔɝ, ɝɔəɐɜɚɘ ɛɚɗɔɚɜɏɌəəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ, ɔəɠɌɜɖɞ ɘɔɚɖɌɜɐɌ ɔ ɞ.ɐ.)  Ȼɜɔ ȶȾ-

ɐɔəɌɘɔɖɑ ɟ ɛɌɢɔɑəɞɚɎ ɜɌɓɎɔɞɔɫ ɐɔɝɗɚɖɌɢɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɚɞɘɑɣɑəɚ.   

ȷɑɞɌɗɨəɚɝɞɨ Ɏɚ II ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌ-

ɎɔɗɌ  90 % (p<0,05 ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɨəɧɘɔ 

ɏɜɟɛɛɧ I). ȴɓ ɛɚɐɏɜɟɛɛɧ IIA ɟ ɛɌɢɔɑəɞɚɎ ɚɞɘɑ-

ɣɑəɚ ɟɏəɑɞɑəɔɑ ɟɜɚɎəɫ ɍɚɐɜɝɞɎɚɎɌəɔɫ ɐɚ ɏɗɟɍɚ-

ɖɚɏɚ ɚɏɗɟɤɑəɔɫ ɔ ɝɚɛɚɜɌ. Ȯ ɛɚɐɏɜɟɛɛɑ IIȮ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ  ɚɞɘɑɣɑəɚ ɟɏəɑɞɑəɔɑ ɟɜɚɎəɫ ɍɚɐɜ-

ɝɞɎɚɎɌəɔɫ ɐɚ ɖɚɘɧ.  ȹɌɜɟɤɑəɔɑ ɍɚɐɜɝɞɎɚɎɌəɔɫ 

ɟ ɛɌɢɔɑəɞɚɎ II ɏɜɟɛɛɧ ɜɌɓɎɔɎɌɗɚɝɨ Ɏ ɛɜɚɘɑɒɟɞ-

ɖɑ ɚɞ 1 ɐɚ 7 ɝɟɞɚɖ ɚɞ  əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ,  Ɏ 

ɝɜɑɐəɑɘ -  əɌ 2,5-ɑ ɝɟɞɖɔ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȹɌɐɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏɝɑ ɍɚɗɨəɧɑ ɛɚɐɏɜɟɛɛɧ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

IIA ɛɑɜɑɒɔɗɔ ɐɔɝɗɚɖɌɢɔɪ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, əɚ Ɏ 

ɐɌɗɨəɑɕɤɑɘ 3 ɍɚɗɨəɧɡ ɟɘɑɜɗɔ ɚɞ Ɏəɑɣɑɜɑɛəɧɡ 

ɚɝɗɚɒəɑəɔɕ. Ȯɝɑ ɍɚɗɨəɧɑ ɏɜɟɛɛɧ IIȮ  (n=43) 

ɟɘɑɜɗɔ ɚɞ ɐɔɝɗɚɖɌɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  ȸɑɒɐɟ 

ɐɎɟɘɫ ɛɚɐɏɜɟɛɛɌɘɔ ɛɜɚɎɑɗɔ ɝɜɌɎəɑəɔɑ ɐɌəəɧɡ 

ɛɚɎɞɚɜəɚɕ ȶȾ. Ȯɜɑɘɫ ɜɌɓɎɔɞɔɫ ɐɔɝɗɚɖɌɢɔɔ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ əɑ ɜɌɓɗɔɣɌɗɚɝɨ, ɚɐəɌɖɚ ɓəɌɣɔ-

ɞɑɗɨəɚ ɜɌɓɗɔɣɌɗɌɝɨ ɑɑ ɝɞɑɛɑəɨ. Ƚɜɑɐəɫɫ Ɏɑɗɔ-

ɣɔəɌ ɛɚɛɑɜɑɣəɚɕ ɐɔɝɗɚɖɌɢɔɔ  ɟ ɛɚɐɏɜɟɛɛɧ IIA 

ɍɧɗɌ 7 ɘɘ, ɟ ɛɚɐɏɜɟɛɛɧ IIB ð 15 ɘɘ (p<0,05).     

Ⱥɍɝɟɒɐɑəɔɑ. 

ɃɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ȸȴȴ Ɏ ɝɞɜɟɖɞɟɜɑ ȴȴ 

ɝɚɝɞɌɎɗɫɑɞ 5%. Ȯ ɝɞɜɟɖɞɟɜɑ ɗɑɞɌɗɨəɚɝɞɔ Ɏ 

ɚɝɞɜɚɘ ɛɑɜɔɚɐɑ ɔəɝɟɗɨɞɌ ȸȴȴ ɓɌəɔɘɌɑɞ ɚɝəɚɎ-

əɚɑ ɘɑɝɞɚ, ɞɌɖ ɖɌɖ ɛɜɔ ɐɌəəɚɕ ɠɚɜɘɑ ɔəɝɟɗɨɞɌ 

ɜɌɓɎɔɎɌɑɞɝɫ ɒɔɓəɑɟɏɜɚɒɌɪɥɌɫ ɐɔɝɗɚɖɌɢɔɫ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ, ɐɑɖɚɘɛɜɑɝ-

ɝɔɎəɌɫ ɖɜɌəɔɚɞɚɘɔɫ ð ɩɞɚ ɑɐɔəɝɞɎɑəəɚɑ ɗɑɣɑɍ-

əɚɑ ɛɚɝɚɍɔɑ, ɝɛɚɝɚɍəɚɑ ɜɌɓɜɑɤɔɞɨ ɐɔɝɗɚɖɌɢɔɪ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɟ ɍɚɗɨəɚɏɚ ɝ ȸȴȴ. ȺɛɜɑɐɑɗɔɎ ɟ 

ɛɌɢɔɑəɞɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɞɑɣɑəɔɑ ȸȴȴ, ɑɘɟ 

ɛɚɖɌɓɌəɌ ɩɖɝɞɜɑəəɌɫ ȰȶȾ, ɞɌɖ ɖɌɖ ɛɜɚɏɜɑɝɝɔ-

ɜɚɎɌəɔɑ ɐɔɝɗɚɖɌɢɔɔ Ɏɑɐɑɞ ɖ əɑɚɍɜɌɞɔɘɚɘɟ Ɏɞɚ-

ɜɔɣəɚɘɟ ɛɚɎɜɑɒɐɑəɔɪ ɝɞɎɚɗɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ 

ɝɘɑɜɞɔ. Ȯ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗ 

ɜɌɝɝɣɔɞɌə ɝɜɑɐəɔɕ ɚɍɦɑɘ ɔɤɑɘɔɣɑɝɖɚɏɚ ɚɣɌɏɌ, 

ɝɛɚɝɚɍəɧɕ ɎɧɓɎɌɞɨ ɛɚɗɟɤɌɜəɧɕ  ɚɞɑɖ ɔ ɐɔɝɗɚ-

ɖɌɢɔɪ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.  Ⱥə ɝɚɝɞɌɎɔɗ  323 ɝɘ3 

(178 -487 ɝɘ3) ɔ Ɏ ɝɜɑɐəɑɘ ɓɌəɔɘɌɗ 63% (33-86%)  

ɛɚɗɟɤɌɜɔɫ. ȿ ɍɚɗɨəɧɡ ɝ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɧɘ 

ɞɑɣɑəɔɑɘ (ɍɑɓ ɛɚɗɟɤɌɜəɚɏɚ ɚɞɑɖɌ ɔ ɐɔɝɗɚɖɌɢɔɔ) 

ɝɜɑɐəɔɕ ɚɍɦɑɘ ɔɤɑɘɔɔ ɝɚɝɞɌɎɔɗ  186 ɝɘ3 (154 -

291 ɝɘ3) ɔ Ɏ ɝɜɑɐəɑɘ ɓɌəɔɘɌɗ 39% (28 -69%) ɛɚ-

ɗɟɤɌɜɔɫ. 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɛɜɔ ɔɤɑɘɔɣɑ-

ɝɖɚɘ ɚɣɌɏɑ ɍɚɗɑɑ 200 ɝɘ3 ɔɗɔ ɓɌəɔɘɌɪɥɑɘ ɍɚ-

ɗɑɑ 50% ɚɞ ɛɚɗɟɤɌɜɔɫ, ɐɔɝɗɚɖɌɢɔɫ əɑ ɜɌɓɎɔɎɌ-

ɗɌɝɨ ɞɚɗɨɖɚ ɟ ɍɚɗɨəɧɡ ɝ Ɍɞɜɚɠɔɑɕ ɎɑɥɑɝɞɎɌ ɏɚ-

ɗɚɎəɚɏɚ ɘɚɓɏɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɝɗɟɣɌɑ ɚɞɝɟɞ-

ɝɞɎɔɫ Ɍɞɜɚɠɔɔ ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ 

ɔɤɑɘɔɔ ɍɚɗɑɑ 50% ɛɚɗɟɤɌɜɔɫ ɟ ɛɌɢɔɑəɞɌ ɔɘɑ-

ɑɞɝɫ ɖɜɌɕəɑ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɐɔɝɗɚɖɌ-

ɢɔɔ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ.   

ȳɌɖɗɪɣɑəɔɑ. 

Ȼɜɔ ɔəɠɌɜɖɞɑ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɓɌəɔɘɌɪ-

ɥɑɘ 33% ɔ ɍɚɗɑɑ  ɛɚɗɟɤɌɜɔɫ Ɏɚɓɘɚɒəɚ ɜɌɓɎɔ-

ɞɔɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ɔəɝɟɗɨɞɌ. ȾɌɖɚɘɟ 

ɛɌɢɔɑəɞɟ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ɖɚəɞɜɚɗɨəɟɪ 

ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɛɜɔ ɜɌɓɎɔɞɔɔ ɐɔɝɗɚɖɌɢɔɔ 

ɜɑɤɌɞɨ Ɏɚɛɜɚɝ ɚ ɛɜɚɎɑɐɑəɔɔ ȰȶȾ. ȴəɠɌɜɖɞ ɍɚ-

ɗɑɑ 50% ɛɚɗɟɤɌɜɔɫ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ Ɍɞɜɚɠɔɔ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɫɎɗɫɑɞɝɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɔɘ 

ɠɌɖɞɚɜɚɘ ɖɜɌɕəɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɞɑɣɑəɔɫ ȸȴȴ. 
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ȮȺȳȸȺȲȹȺȽȾȴ ȷȿɃȱȮɇɁ ȸȱȾȺȰȺȮ ȴȽȽȷȱȰȺȮȬȹȴɋ ȹȬ ɉȾȬȻȱ  

ȻȼȱȰȺȻȱȼȬɂȴȺȹȹȺȯȺ ȻȷȬȹȴȼȺȮȬȹȴɋ ȻȬɂȴȱȹȾȺȮ Ƚ  

ȬȹȺȸȬȷȴɋȸȴ ȳȿȭȺɃȱȷɊȽȾȹȺȵ ȽȴȽȾȱȸɇ 
 

ȯɚɜɐɔəɌ ȯ.Ƚ.į, ȽɑɜɚɎɌ ȹ.Ƚ.į, ȯɗɟɤɖɚ Ȭ.Ȯ.İ,  

ȰɜɚɍɧɤɑɎ Ȭ.Ɋ.İ, ɀɚɘɔəɧɡ ȱ.Ȯ.į 

 
əɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɫɎɗɫɪɞɝɫ ɣɌɝɞɚɕ ɔ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ, ɔ Ɏ 

ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ ɐɗɫ ɔɡ ɖɚɜɜɑɖɢɔɔ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɣɑɞɖɚ əɑ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɝəɚɎəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɔɘɑəɫɑɘɧɡ ɟ ɛɌɢɔɑə-

ɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. ȼɌɓɜɌɍɚɞɌɞɨ Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȭɧɗɚ ɛɜɚɎɑɐɑəɚ ɗɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ 100 ɛɌɢɔɑəɞɚɎ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ȯɝɑɘ ɛɌ-

ɢɔɑəɞɌɘ (n=100; 100,0 %) ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ, 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. ȶɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɛɜɚɎɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ 

Toshiba Aquilion ONE, 320, ɋɛɚəɔɫ. ȭɧɗ ɜɌɓɜɌɍɚɞɌə ɛɜɚɞɚɖɚɗ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑə-

ɖɔ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȼɜɔ ɌəɌɗɔɓɑ Ɏɝɑɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɌ 

ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɌəɚɘɌ-

ɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾ 

ɛɜɑɎɚɝɡɚɐɔɗɌ Ⱦȼȯ ɔ ȺȻȾȯ ɛɚ Ɏɝɑɘ ɛɚɖɌɓɌɞɑɗɫɘ ñ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, 

ɞɚɣəɚɝɞɔ, ɛɜɚɏəɚɝɞɔɣəɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ: ɐɗɫ ȶȾ ɐɌə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚɝɞɌɎɔɗɔ  98,2 %, 98,3 %, 97,0 %, 97,0 %, 97,4 %; ɐɗɫ Ⱦȼȯ ñ 53,4 %, 

58,0 %, 55,0 %, 57,4 %, 53,2 %; ɐɗɫ ȺȻȾȯ ñ 34,6 %, 28,8 %, 32,0 %, 34,2 %, 30,6 %, ɝɚ-

ɚɞɎɑɞɝɞɎɑəəɚ. 

ȮɧɎɚɐɧ. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏ ɚɢɑəɖɑ ɌəɚɘɌɗɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ Ɏ ɛɗɌəɔɜɚɎɌəɔɔ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ 

ɚɛɑɜɌɢɔɔ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɜɑɎɚɝɡɚɐɔɞ 

ɐɌəəɧɑ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ, ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɚɜɞɚɏəɌɞɔɣɑɝɖɌɫ 
ɚɛɑɜɌɢɔɫ, ɓɟɍɚɣɑɗɪɝɞəɧɑ ɌəɚɘɌɗɔɔ. 

 

THE POSSIBILITIES OF RADIOLOGICAL METHODS OF EXAMINATION AT THE STAGE 

OF PREOPERATIVE PLANNING IN PATIENTS WITH MALOCCLUSION 

 

Gordina G.S.į, Serova N.S.į, Glushko A.V.İ, Drobyshev A.U.İ, Fomynikh E.V.į 
 

alocclusion is a frequent and relevant problem in dentistry and in a large percen t-

age of cases the surgery should be performed for the correction of this cond ition. 

Nowadays, the diagnostic capabilities of the basic radiological methods used for 

preoper ative planning in patients with malocclusion arenõt clearly defined.  

Objective.  To evaluate the diagnostic efficiency of radiological methods in planning 

of ort hognathic surgery in patients with malocclusion. To develop the examination algorithm 

for patients with malocclusion before the surgical treatment.  

Materials and Methods.  100 patients with various types of malocclusion before the 

surgical treatment were e xamined. Orthopantomography, teleroentgenography, computed 

Ȭ 

ȸ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1- ȯȭȺȿ ȮȻȺ ȻɑɜɎɧɕ 

ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜ-

ɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ 

ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ. ȹɌɟɣəɚ-

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɕ ɖɗɔ-

əɔɣɑɝɖɔɕ ɢɑəɞɜ çȯɔ-

ɍɜɔɐəɧɡ ɞɑɡəɚɗɚɏɔɕ 

ɗɟɣɑɎɚɕ ɘɑɐɔɢɔəɧè. 

2 - ȯȭȺȿ ȮȻȺ ȸɚɝɖɚɎ-

ɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ 

ɘɑɐɔɢɔəɝɖɔɕ ɝɞɚɘɌɞɚ-

ɗɚɏɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ 

ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ. 

ȶɌɠɑɐɜɌ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɔ ɛɗɌɝɞɔɣɑɝɖɚɕ 

ɡɔɜɟɜɏɔɔ,  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

tomography were performed in all patients (n = 100; 100.0%). CT scan was performed on the 

Toshiba Aquilion ONE, 320, Japan. Preoperative evaluation protocol of these patients was 

developed.  

Results . The analysis of all diagnostic imaging methods at the stage of preoperative 

diagnosis and planning in patients with various types of malocclusion showed that the d i-

agnostic efficiency of CT was dominating in all criterias as compared to the  orthopantomo g-

raphy and teleroentgenography ñ the sensitivity, specificity, accuracy, positive and negative 

predictability of results: these indicators for CT were 98.2%, 98.3%, 97.0%, 97.0%, 97.4%; 

for teleroentgenography - 53.4%, 58.0%, 55.0%, 57.4%, 53.2%; for ortho pantomography - 

34.6%, 28.8%, 32.0%, 34.2%, 30.6%, respectively.  

Conclusions:  Computed tomography is a required diagnostic method in the evalu a-

tion of malocclusion and for planning orthognathic surgery. Diagnostic efficiency of preope r-

ative computed tomogr aphy is dominant to teleroentgenography and orthopantomography.  

 
Keywords: computed tomography, diagnosis in maxillofacial surgery, malo c-

clusion, orthognathic surgery, dentofacial anomalies.  
 
 
 

 

ɚ ɚɛɜɑɐɑɗɑəɔɪ J.C. Posnick ɌəɚɘɌɗɔɔ ɔ 

ɐɑɠɚɜɘɌɢɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɓəɌɣɔɞɑɗɨəɚɑ ɚɞ-

ɖɗɚəɑəɔɑ ɛɜɚɛɚɜɢɔɕ Ɏɑɜɡəɑ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɚɞ əɚɜɘɌɗɨəɧɡ, ɖɚɞɚɜɚɑ əɑɏɌɞɔɎəɚ 

Ɏɗɔɫɑɞ əɌ ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ ɓɟɍɚɎ Ɏ ɖɌɒɐɚɘ 

ɓɟɍəɚɘ ɜɫɐɟ ɔ ɘɑɒɐɟ ɓɟɍəɧɘɔ ɜɫɐɌɘɔ Ɏ ɢɑɗɚɘ 

[1].  

Ȼɚ ɐɌəəɧɘ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɔəɚɝɞɜɌəəɧɡ 

ɔɝɞɚɣəɔɖɚɎ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ 

ɫɎɗɫɪɞɝɫ ɣɌɝɞɚɕ ɔ ɌɖɞɟɌɗɨəɚɕ ɛɜɚɍɗɑɘɚɕ ɔ 

ɎɝɞɜɑɣɌɪɞɝɫ ɟ 35 % əɌɝɑɗɑəɔɫ [2, 3].  

Ȼɜɔɣɔəɧ ɎɚɓəɔɖəɚɎɑəɔɫ ɌəɚɘɌɗɔɕ ɔɘɑɪɞ 

ɖɌɖ ɩəɐɚɏɑəəɧɕ, ɞɌɖ ɔ ɩɖɓɚɏɑəəɧɕ ɡɌɜɌɖɞɑɜ. 

Ⱥɝɚɍɚɑ ɓəɌɣɑəɔɑ ɔɘɑɑɞ əɌɝɗɑɐɝɞɎɑəəɧɕ ɠɌɖ-

ɞɚɜ; ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɌɎɞɚɜɚɎ əɌ ɑɏɚ ɐɚɗɪ 

ɛɜɔɡɚɐɔɞɝɫ ɚɞ 25 % ɐɚ 40 %, ɔ ɚɝɚɍɑəəɚ ɩɞɚ ɖɌ-

ɝɌɑɞɝɫ ɝɖɑɗɑɞəɧɡ əɌɜɟɤɑəɔɕ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɚɍɗɌɝɞɔ [3, 4]. ɃɌɝɞɚ ɟɝɞɌəɚɎɔɞɨ ɔɝɞɔəəɟɪ ɛɜɔ-

ɣɔəɟ ɌəɚɘɌɗɔɔ ɚɣɑəɨ ɝɗɚɒəɚ Ɏ ɝɎɫɓɔ ɝ ɑɑ ɘəɚ-

ɏɚɖɚɘɛɚəɑəɞəɚɝɞɨɪ (ɝɚɣɑɞɌəɔɑ ɖɌɖ ɩəɐɚɏɑəəɧɡ, 

ɞɌɖ ɔ ɩɖɓɚɏɑəəɧɡ ɛɜɔɣɔə) [3, 4]. 

Ȯ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɘ ɛɜɚɢɑəɞɑ ɝɗɟɣɌɑɎ 

(ɚɞ 5 ɐɚ 15 % ɛɚ ɐɌəəɧɘ ɜɌɓəɧɡ ɗɔɞɑɜɌɞɟɜəɧɡ 

ɔɝɞɚɣəɔɖɚɎ) ɐɌəəɧɑ ɛɌɢɔɑəɞɧ əɟɒɐɌɪɞɝɫ Ɏ 

ɛɜɚɎɑɐɑəɔɔ ɔɘ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ [2]. Ɂɔ-

ɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ (ɚɜɞɚɏəɌɞɔɣɑɝɖɌɫ ɚɛɑɜɌ-

ɢɔɫ) ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɛɜɚɎɑɐɑəɔɔ ɚɝɞɑɚɞɚɘɔɔ 

ɣɑɗɪɝɞɑɕ ɝ ɛɚɝɗɑɐɟɪɥɑɕ ɛɚɝɞɌəɚɎɖɚɕ ɔɡ Ɏ ɛɚ-

ɗɚɒɑəɔɑ ɛɜɌɎɔɗɨəɚɕ ɚɖɖɗɪɓɔɔ [2].  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɡɚɜɚɤɑɏɚ ɜɑɓɟɗɨɞɌɞɌ ɗɑɣɑ-

əɔɫ əɑɚɍɡɚɐɔɘɚ ɞɚɣəɚɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɑ ɛɗɌ-

əɔɜɚɎɌəɔɑ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚ-

ɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɡ ɖɌɖ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌ-

ɠɔɫ (Ⱦȼȯ), ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ (ȺȻȾȯ), ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). 

Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɛɚɐɏɚɞɚɎɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ 

ɚɝɞɌɑɞɝɫ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚ-

Ɏɚɕ ɛɜɚɑɖɢɔɫɡ. ȹɌ ɚɝəɚɎɌəɔɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ ɜɌɝɝɣɔɞɧɎɌɪɞ ɝɞɑɛɑəɨ 

əɑɚɍɡɚɐɔɘɧɡ ɖɚɝɞəɧɡ ɛɑɜɑɘɑɥɑəɔɕ. ȺɏɜɌəɔ-

ɣɑəɔɫ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɝɎɫɓɌəɧ ɝ əɑɎɚɓɘɚɒəɚ-

ɝɞɨɪ ɛɚɗəɚɕ ɔ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɖɚɝɞɑɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, Ɍ ɞɌɖɒɑ ɝ ɞɜɟɐəɚɝɞɨɪ 

ɖɚɜɜɑɖɞəɚɏɚ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɌ [5]. 

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɞɌɖɒɑ ɎɖɗɪɣɌɑɞɝɫ Ɏ 

ɝɡɑɘɟ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɚɐəɌɖɚ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ, ɛɚɗɟɣɌɑɘɚɕ ɝ ɛɚɘɚɥɨɪ ɐɌə-

əɚɕ ɘɑɞɚɐɔɖɔ, əɑɐɚɝɞɌɞɚɣəɚ ɐɗɫ ɚɛɞɔɘɌɗɨəɚɏɚ 

ɛɗɌəɔɜɚɎɌəɔɫ ɚɜɞɚɏəɌɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ [5, 6, 

7].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȶȾ) ɛɚɗɟɣɔɗɌ ɤɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɑ. ȭɗɌɏɚɐɌɜɫ Ɏɧɝɚɖɚɘɟ ɖɌɣɑɝɞɎɟ ɛɚɗɟɣɌɑɘɧɡ 

ɐɌəəɧɡ ɚəɌ ɓɌəɔɘɌɑɞ Ɏɝɑ ɍɚɗɑɑ ɛɜɚɣəɧɑ ɛɚɓɔ-

ɢɔɔ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ. Ȯɚɓɘɚɒ-

əɚɝɞɨ ɞɜɑɡɘɑɜəɧɡ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ, ɝɚɎɜɑɘɑəəɧɑ ɛɜɚɏɜɌɘɘɧ ɎɔɜɞɟɌɗɨ-

əɚɏɚ ɘɚɐɑɗɔɜɚɎɌəɔɫ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɚɜɞɚɏəɌ-

ɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ ɛɚɓɎɚɗɫɪɞ ɌɖɞɔɎəɚ ɛɜɔɘɑ-

əɫɞɨ ɐɌəəɧɕ ɘɑɞɚɐ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ [7, 8, 9, 10].  

ȹɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ ɝɞɚɗɨɖɔɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ, əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ əɔ ɟ ɡɔɜɟɜ-

ɏɚɎ, əɔ ɟ ɜɑəɞɏɑəɚɗɚɏɚɎ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɗɟɣɑɎɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ. ȶɜɚɘɑ 

ɩɞɚɏɚ, ɐɚɝɞɚɎɑɜəɚ əɑ ɚɛɜɑɐɑɗɑəɧ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ əɌ ɩɞɌɛɑ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɌəɚɘɌ-

ɗɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ⱥɢɑəɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɛɗɌəɔɜɚɎɌəɔɔ  ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɟ ɛɌ- 

Ȼ 
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ɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. 

ȼɌɓɜɌɍɚɞɌɞɨ Ɍɗɏɚɜɔɞɘ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑ-

ɘɧ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȱɗɫ ɜɑɤɑəɔɫ ɛɚɝɞɌɎɗɑəəɧɡ ɓɌɐɌɣ ɝ 2010 

ɛɚ 2013 ɏɚɐɧ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɑ 

ɚɍɝɗɑɐɚɎɌəɔɑ 100 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɚɡɚɐɔɗɔ ɗɑɣɑəɔɑ əɌ ɖɌ-

ɠɑɐɜɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɔ ɛɗɌɝɞɔɣɑɝɖɚɕ ɡɔɜɟɜ-

ɏɔɔ ȸȯȸȽȿ ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ əɌ ɍɌɓɑ ɂɑə-

ɞɜɌ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜ-

ɏɔɔ. 

Ƚɜɑɐɔ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=100; 100,0 %) 

ɚɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɗɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ 

(n=77; 77, 0 %) əɌɐ ɘɟɒɝɖɔɘ (n=23; 23,0 %). 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 16 ɐɚ 45 ɗɑɞ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ñ 25 ɗɑɞ. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɌɝɝɌ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ  ɝɔɝɞɑɘɧ  ɔ  ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɣɑɗɪɝɞɑɕ  

 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ Ɏ ɛɜɚɠɔɗɨ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

ȻɌɢɔɑəɞɖɌ ȸ., 28 ɗɑɞ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ɍ ñ Ⱦȼȯ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. ɍ ñ 

Ⱦȼȯ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 
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Ɏɝɑ ɛɌɢɔɑəɞɧ (n=100; 100,0 %) ɍɧɗɔ ɜɌɝɛɜɑɐɑ-

ɗɑəɧ əɌ ɣɑɞɧɜɑ ɏɜɟɛɛɧ: ɛɌɢɔɑəɞɧ ɝɚ II ɖɗɌɝɝɚɘ 

ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɍɑɓ Ɍɝɔɘɘɑɞ-

ɜɔɔ ɣɑɗɪɝɞɑɕ (n= 22;  22,0 %), ɛɌɢɔɑəɞɧ ɝɚ II 

ɖɗɌɝɝɚɘ ɝ Ɍɝɔɘɘɑɞɜɔɑɕ ɣɑɗɪɝɞɑɕ (n=8;  8,0 %), 

ɛɌɢɔɑəɞɧ ɝ III ɖɗɌɝɝɚɘ ɍɑɓ Ɍɝɔɘɘɑɞɜɔɔ (n=52; 

52,0 %) ɔ ɝ Ɍɝɔɘɘɑɞɜɔɑɕ ɣɑɗɪɝɞɑɕ (n=18; 18,0 

%). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ Ɏɧɛɚɗəɫɗɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɪ Ɏ ɛɜɫɘɚɕ ɔ 

ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ (ȼɔɝ. 2) ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɪ (ȼɔɝ. 3). 

ȶɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=100; 100,0 %) ɛɜɚɎɚɐɔ-

ɗɔ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɌ ɌɛɛɌɜɌɞɑ 

Toshiba Aquilion ONE, ɋɛɚəɔɫ. ȶɚɗɔɣɑɝɞɎɚ ɜɫ-

ɐɚɎ ɐɑɞɑɖɞɚɜɚɎ 320. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɛɚɗɚɒɑəɔɔ 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ȻɌɢɔɑəɞɖɌ Ȱ., 22 ɏɚɐɌ. ȰɔɌɏəɚɓ: II ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ɍ ñ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ɍ 

ñ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȾɌɍɗɔɢɌ ʈ1. ȻɌɜɌɘɑɞɜɧ, ɚɢɑəɔɎɌɑɘɧɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

    

 

 
I. ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʦʤʘ-

ʣʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠ-
ʩʪʝʤʳ 

1. ʂʣʘʩʩ ʘʥʦʤʘʣʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ E.H. Angle. 

2. ʉʢʝʣʝʪʥʳʡ ʢʣʘʩʩ ʘʥʦʤʘʣʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʚʝʣʠʯʠʥʳ ʫʛʣʘ ɓ. 

3. ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʝʡ. 

4. ʆʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʫʙʦʚ.  

II . ʆʮʝʥʢʘ ʢʘʥʘʣʦʚ 
ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʥʝʨʚʦʚ  

1. ʅʠʞʥʝʯʝʣʶʩʪʥʳʝ ʦʪʚʝʨʩʪʠʷ ʢʘʥʘʣʦʚ ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʥʝʨʚʦʚ. 

2. ʇʦʜʙʦʨʦʜʦʯʥʳʝ ʦʪʚʝʨʩʪʠʷ ʢʘʥʘʣʦʚ ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʥʝʨʚʦʚ.  

3. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʢʘʥʘʣʦʚ, ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʝʪʚʝʡ. 

III . ʆʮʝʥʢʘ ʚʠʩʦʯʥʦ-

ʥʠʞʥʝʯʝʣʶʩʪʥʳʭ ʩʫʩʪʘ-
ʚʦʚ. 

1. ʉʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʥʦʡ ʷʤʢʠ. 

2. ʉʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʥʦʡ ʛʦʣʦʚʢʠ.  

3. ʉʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ. 

IV . ʆʮʝʥʢʘ ʦʢʦʣʦʥʦ-

ʩʦʚʳʭ ʩʠʥʫʩʦʚ ʠ ʧʦʣʦʩʪʠ 
ʥʦʩʘ. 

1. ʉʦʩʪʦʷʥʠʝ ʦʢʦʣʦʥʦʩʦʚʳʭ ʩʠʥʫʩʦʚ. 

2. ʉʦʩʪʦʷʥʠʝ ʧʦʣʦʩʪʠ ʥʦʩʘ. 
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ɛɌɢɔɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ. Ȱɗɫ ɛɜɌɎɔɗɨəɚɏɚ ɛɚ-

ɗɚɒɑəɔɫ ɏɚɗɚɎɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɝɛɑɢɔɌɗɨəɧɕ ɏɚ-

ɗɚɎəɚɕ ɠɔɖɝɌɞɚɜ ɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɟɪ ɜɌɓɘɑɞɖɟ 

ɝ ɛɚɘɚɥɨɪ ɗɌɓɑɜəɧɡ ɗɟɣɑɕ. Ȼɗɚɝɖɚɝɞɨ ɠɔɓɔɚɗɚ-

ɏɔɣɑɝɖɚɔ↑ ɏɚɜɔɓɚəɞɌɗɔ (ɀɜɌəɖɠɟɜɝɖɌɫ ɏɚɜɔɓɚə-

ɞɌɗɨ) ɜɌɝɛɚɗɌɏɌɗɌɝɨ ɛɌɜɌɗɗɑɗɨəɚ ɛɗɚɝɖɚɝɞɔ ɞɚ-

ɘɚɏɜɌɠɔɔ. ȹɑɐɚɝɞɌɞɚɣəɚ ɜɚɎəɚɑ ɛɚɗɚɒɑəɔɑ ɏɚ-

ɗɚɎɧ ɎɛɚɝɗɑɐɝɞɎɔɔ ɖɚɜɜɑɖɞɔɜɚɎɌɗɚɝɨ əɌ ɜɌɍɚ-

ɣɑɕ ɝɞɌəɢɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɛɚ-

ɗɚɒɑəɔɔ ɓɌɖɜɧɞɚɏɚ ɜɞɌ. 

Ⱦɑɡəɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɚɘɚɏɜɌɠɔ-

ɜɚɎɌəɔɫ:  mAs - 100 -120 , kV - 120. ȾɚɗɥɔəɌ 

ɝɜɑɓɌ - 0,5 ɘɘ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ 

ɝɛɔɜɌɗɨəɚɘ ɔ ɚɍɦɑɘəɚɘ ɜɑɒɔɘɌɡ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɖɚɝɞəɚɕ (ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ) ɔ ɘɫɏ-

ɖɚɞɖɌəəɚɕ (ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1 ɘɘ) ɜɑɖɚəɝɞɜɟɖ-

ɢɔɕ. 

Ȯ ɡɚɐɑ ɐɔɝɝɑɜɞɌɢɔɚəəɚɕ ɜɌɍɚɞɧ əɌɘɔ ɍɧɗ 

ɜɌɓɜɌɍɚɞɌə ɛɜɚɞɚɖɚɗ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. 1).  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɜɔ ɚɢɑəɖɑ Ɏɚɓɘɚɒəɚɝɞɑɕ ɗɟɣɑɎɧɡ ɘɑɞɚ-

ɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɢɑəɖɑ ɖɗɌɝɝɌ ɌəɚɘɌɗɔɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȱ.H. 

Angle (1899) ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ ɛɜɔ əɌɗɔɣɔɔ 

ɛɑɜɎɧɡ ɘɚɗɫɜɚɎ (n=88; 88,0 %) (ɚɍɫɓɌɞɑɗɨəɚɑ 

ɟɝɗɚɎɔɑ ɛɜɔɘɑəɑəɔɫ ɖɗɌɝɝɔɠɔɖɌɢɔɔ) ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɔɗɌ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ 

ɚɛɜɑɐɑɗɔɞɨ ɖɗɌɝɝ ɌəɚɘɌɗɔɔ, ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ 

ɛɚɗəɚɝɞɨɪ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɐɌəəɧɘɔ ɖɗɔəɔɣɑ-

ɝɖɚɏɚ ɚɝɘɚɞɜɌ. ȺɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ III ɖɗɌɝɝɚɘ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ (n=62; 62,0 %), ɛɌɢɔɑəɞɧ ɝɚ II ɖɗɌɝɝɚɘ 

ɝɚɝɞɌɎɔɗɔ 26,0 % (n=26). ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ 

ɐɌɗɌ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɌɎɔɗɨəɚ ɚɛɜɑɐɑɗɔɞɨ ɖɗɌɝɝ 

ɌəɚɘɌɗɔɔ əɑ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=45; 45,0 %) 

ɎɝɗɑɐɝɞɎɔɑ əɑɞɚɣəɚɏɚ ɝɚɎɛɌɐɑəɔɫ ɛɜɌɎɚɕ ɔ ɗɑ-

Ɏɚɕ ɛɚɗɚɎɔə ɣɑɗɪɝɞɑɕ (ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɍɝɔɘɘɑɞ-

ɜɔɑɕ ɣɑɗɪɝɞɑɕ) (ȼɔɝ. 4). ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ əɑ 

ɘɚɏɗɌ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɢɑəɖɔ ɐɌəəɚɏɚ ɖɜɔ-

ɞɑɜɔɫ. 

Ȼɜɔ ɚɢɑəɖɑ ɝɖɑɗɑɞəɚɏɚ ɖɗɌɝɝɌ ɌəɚɘɌɗɔɔ 

ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɚɝəɚɎɌəɔɔ ɟɏɗɌ ȁ 

(Ƚ.Y. Baik, M. Ververidou, 2004) Ɏɑɗɔɣɔəɧ ɟɏɗɚɎ 

ɛɚ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɞɑɗɑ-

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɟ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ (n=100; 100,0 %). ȮɑɗɔɣɔəɌ ɟɏɗɌ ȁ əɌ 

ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ II ɖɗɌɝɝɚɘ 

(n=30; 30,0 %) ɝɚɝɞɌɎɗɫɗɌ ɚɞ 10 ɐɚ 25 ɏɜɌɐɟɝɚɎ, 

ɟ ɛɌɢɔɑəɞɚɎ ɝ III ɖɗɌɝɝɚɘ  (n=70; 70,0 %) ñ ɚɞ  

36 ɐɚ 52ɒ ɏɜɌɐɟɝɚɎ. ȼɌɓəɔɢɌ ɘɑɒɐɟ ɐɌəəɧɘɔ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ ɝɚɝɞɌɎɔɗɌ ɚɞ 0,5 ɐɚ 1,8 ɏɜɌɐɟɝɚɎ ɟ 15 ɛɌɢɔ-

ɑəɞɚɎ (15,0 %), ɣɞɚ əɑ Ɏɗɔɫɗɚ əɌ ɚɛɜɑɐɑɗɑəɔɑ 

ɖɗɌɝɝɌ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ⱥɜ-

ɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ ɞɌɖɒɑ əɑ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ 

ɚɢɑəɖɔ ɐɌəəɚɏɚ ɖɜɔɞɑɜɔɫ. 

Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɛɜɚɞɚɖɚ-

ɗɧ ɔɓɘɑɜɑəɔɫ ɜɌɓɘɑɜɚɎ ɣɑɗɪɝɞɑɕ ɝ ɢɑɗɨɪ ɚɢɑə-

ɖɔ ɔɡ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ, əɌ ɚɝəɚɎɌəɔɔ ɖɚɞɚɜɧɡ 

ɛɜɚɎɚɐɔɗɚɝɨ ɛɗɌəɔɜɚɎɌəɔɑ ɐɌɗɨəɑɕɤɑɏɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. ȭɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɫ Ɏ ɚɢɑəɖɑ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɣɑɗɪɝɞɑɕ 

ɛɜɑɎɚɝɡɚɐɔɗɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɪ ɔ ɚɜɞɚɛɌə-

ɞɚɘɚɏɜɌɠɔɪ ɛɚ Ɏɝɑɘ ɛɚɖɌɓɌɞɑɗɫɘ ñ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ, ɛɜɚɏəɚ-

ɝɞɔɣəɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɚɎ (ȼɔɝ. 5). 

Ȼɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɓɟɍɚɎ ɛɚ ɐɌəəɧɘ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɛɚɗɟɣɑəɚ, 

ɣɞɚ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɝɞɜɑɣɌɗɔɝɨ ɌəɚɘɌɗɔɔ ɛɚ-

ɗɚɒɑəɔɫ (ɐɔɝɞɚɛɔɫ) (n=44; 44,0 %) ɔ ɛɜɚɜɑɓɧ-

ɎɌəɔɫ (ɜɑɞɑəɢɔɫ) ɓɟɍɚɎ (n=24; 24,0 %). Ȼɜɔ ɩɞɚɘ 

ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ (n=42; 42,0 %) Ɏɝɞɜɑ-

ɣɌɗɔɝɨ ɌəɚɘɌɗɔɔ ɞɜɑɞɨɔɡ ɘɚɗɫɜɚɎ: ɐɔɝɞɚɛɔɜɚ-

ɎɌəəɧɑ ɞɜɑɞɨɔ ɘɚɗɫɜɧ ɟ 42 ɣɑɗɚɎɑɖ ɔɓ Ɏɝɑɡ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɔɝɞɚɛɔɑɕ (95,5 %); ɜɑɞɑəɔɜɚɎɌəəɧɑ 

ɞɜɑɞɨɔ ɘɚɗɫɜɧ ɎɝɞɜɑɣɌɗɔɝɨ ɟ 22 ɣɑɗɚɎɑɖ ɔɓ Ɏɝɑɡ  

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

ȼɔɝ. 4.  ȻɌɢɔɑəɞ ȶ., 26 ɗɑɞ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. 

Ɍ ñ Ⱦȼȯ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. ȮɔɓɟɌɗɔɓɌɢɔɫ ɓɌɞɜɟɐəɑəɌ ɎɝɗɑɐɝɞɎɔɑ əɑɝɚɎɛɌɐɑəɔɫ ɛɑɜɎɧɡ ɘɚɗɫɜɚɎ ɛɜɌɎɚɕ ɔ 

ɗɑɎɚɕ ɛɚɗɚɎɔə ɣɑɗɪɝɞɑɕ. ɍ ñ ȶȾ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ III ɖɗɌɝɝ Ɍəɚ-

ɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɛɚ E.H. Angle. Ɏ ñ ȶȾ, ɞɜɑɡɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɜɑɒɔɘɑ çɓɟɍəɌɫ ɝɔɝɞɑɘɌè. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ III ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɛɚ E.H. Angle. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɑɞɑəɢɔɑɕ (91,7 %). Ȱɔɝɞɚɛɔɜɚ-

ɎɌəəɧɑ  ɜɑɞɑəɔɜɚɎɌəəɧɑ  ɓɟɍɧ,  ɖɜɚɘɑ  ɞɜɑɞɨɔɡ  

ɘɚɗɫɜɚɎ, ɎɝɞɜɑɣɌɗɔɝɨ ɟ 2 ɣɑɗɚɎɑɖ ɔɓ Ɏɝɑɡ ɛɌɢɔ-

ɑəɞɚɎ ɝ ɐɔɝɞɚɛɔɑɕ (4,5 %). ȬəɚɘɌɗɔɔ ɠɚɜɘɧ 

ɎɝɞɜɑɣɌɗɔɝɨ ɟ 3 ɛɌɢɔɑəɞɚɎ (3,0 %), ɌəɚɘɌɗɔɔ 

ɜɌɓɘɑɜɌ ñ ɟ 5 ɛɌɢɔɑəɞɚɎ (5,0 %), ɌəɚɘɌɗɔɔ ɖɚ-

ɗɔɣɑɝɞɎɌ ɟ 0 ɛɌɢɔɑəɞɚɎ (0,0 %) (ɟɣɔɞɧɎɌɗɔɝɨ 

ɞɚɗɨɖɚ ɝɎɑɜɡɖɚɘɛɗɑɖɞəɧɑ ɓɟɍɧ). ȶɜɚɘɑ ɩɞɚɏɚ, 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɗɌ ɞɚɣəɚ 

ɚɛɜɑɐɑɗɔɞɨ ɞɚɛɔɖɟ ɌəɚɘɌɗɨəɧɡ ɓɟɍɚɎ ɛɚ ɚɞəɚ-

ɤɑəɔɪ ɖ ɎɌɒəɑɕɤɔɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɝɞɜɟɖɞɟ-

ɜɌɘ (ɝɞɑəɖɌɘ ɝɔəɟɝɌ, ɛɚɗɚɝɞɔ əɚɝɌ, əɔɒəɑɣɑ-

ɗɪɝɞəɧɘ ɖɌəɌɗɌɘ, ɝɚɝɑɐəɔɘ ɓɟɍɌɘ), ɣɞɚ ɟɣɔɞɧ-

ɎɌɗɚɝɨ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ (ȼɔɝ. 6). ȹɌ ɚɝəɚɎɌəɔɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɚɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɓɟɍɚɎ ɍɧɗɌ əɑɎɚɓɘɚɒəɌ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɚɢɑəɖɑ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ Ɏ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɓɟɍɚɎ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɛɜɑɎɓɚɤɗɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɪ ɛɚ 

Ɏɝɑɘ ɛɚɖɌɓɌɞɑɗɫɘ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɗɫ ȶȾ ɝɚ-

ɝɞɌɎɔɗɌ 96,2 %, ɐɗɫ ȺȻȾȯ ñ 88,2 %, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ñ 100,0 % ɔ 83,3 %, ɞɚɣəɚɝɞɨ ñ 97,0 % ɔ 

86,0 %, ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑ-

ɓɟɗɨɞɌɞɌ ñ 100,0 % ɔ 88,2 %, ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ 

ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ  87,5 % ɔ 83,3 %, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɡɚɐɑ ɜɌɍɚɞɧ ɍɧɗɔ ɜɌɓɜɌɍɚɞɌəɧ ɖɜɔɞɑ-

ɜɔɔ ɚɢɑəɖɔ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, 

ɎɖɗɪɣɌɪɥɔɑ ɚɛɔɝɌəɔɑ ɖɜɔɞɑɜɔɑɎ ɞɚɣəɚɕ ɗɚɖɌ-

ɗɔɓɌɢɔɔ əɔɒəɑɣɑɗɪɝɞəɧɡ, ɛɚɐɍɚɜɚɐɚɣəɧɡ ɚɞ-

Ɏɑɜɝɞɔɕ ɔ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ. 

ȴɓɘɑɜɫɑɘɧɑ ɛɌɜɌɘɑɞɜɧ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ II ɖɗɌɝ-

ɝɚɘ ɍɧɗɔ əɑɝɖɚɗɨɖɚ ɘɑəɨɤɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

III ɖɗɌɝɝɚɘ. Ȼɜɔ ɔɓɟɣɑəɔɔ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɌəɌ-

ɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ ɍɧɗɚ ɛɚɗɟɣɑəɚ, ɣɞɚ 

ɖɌəɌɗ əɔɒəɑɣɑɗɪɝɞəɚɏɚ əɑɜɎɌ ɝɛɜɌɎɌ əɌɡɚɐɔɗ-

ɝɫ Ɏ ɝɑɜɑɐɔəɑ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɟ 46 ɛɌɢɔ-

ɑəɞɚɎ (46,0 %), ɗɔəɏɎɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɖɌəɌɗɌ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 40 ɛɌɢɔɑəɞɚɎ (40,0 %), ɍɟɖɖɌɗɨ-

əɚɑ ñ ɟ 14 ɛɌɢɔɑəɞɚɎ (14,0 %). ȶɌəɌɗ əɔɒəɑɣɑ-

ɗɪɝɞəɚɏɚ əɑɜɎɌ ɝɗɑɎɌ əɌɡɚɐɔɗɝɫ Ɏ ɝɑɜɑɐɔəɑ ɞɑ-

ɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɟ 48 ɛɌɢɔɑəɞɚɎ (48,0 %), 

ɗɔəɏɎɌɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɖɌəɌɗɌ ɚɛɜɑɐɑɗɫɗɚɝɨ ɟ 

38 ɛɌɢɔɑəɞɚɎ (38,0 %), ɍɟɖɖɌɗɨəɚɑ ñ ɟ 14 ɛɌɢɔ-

ɑəɞɚɎ (14,0 %). Ȼɜɔ ɩɞɚɘ ɚɐɔəɌɖɚɎɚɑ ɜɌɝɛɚɗɚ-

ɒɑəɔɑ ɖɌəɌɗɚɎ (ɚɍɌ ɖɌəɌɗɌ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɝɑ-

ɜɑɐɔəɑ ɞɑɗɌ, ɗɔəɏɎɌɗɨəɚ ɔɗɔ ɍɟɖɖɌɗɨəɚ) ɚɛɜɑɐɑ-

ɗɫɗɚɝɨ ɟ 88 ɛɌɢɔɑəɞɚɎ (88,0 %). 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ȶȾ Ɏ ɐɌɗɨəɑɕɤɑɘ ɍɧ-

ɗɔ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ ɚɍɗɌɝɞɔ 

ɚɝɞɑɚɞɚɘɔɔ ɔ Ɏɚ Ɏɜɑɘɫ ɛɚɝɗɑɐɟɪɥɑɕ ɚɜɞɚɏəɌ-

ɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ. Ȼɜɔɘɑəɑəɔɑ ɐɌəəɚɏɚ ɛɜɚ-

ɞɚɖɚɗɌ ɛɚɓɎɚɗɔɗɚ ɔɓɍɑɒɌɞɨ ɛɚɎɜɑɒɐɑəɔɫ əɔɒ-

əɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɚ-

ɝɗɑ ɚɛɑɜɌɢɔɔ ɛɌɢɔɑəɞɚɎ.  

 

ȼɔɝ. 6.  ȻɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ȶȾ, 

Ⱦȼȯ, ȺȻȾȯ) Ɏ ɚɢɑəɖɑ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɣɑɗɪ-

ɝɞɑɕ. 

Sn ñ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, Sp  ñ ɝɛɑɢɔɠɔɣəɚɝɞɨ, Ac ð 

ɞɚɣəɚɝɞɨ, PVP ð ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɌ, PVN ñ  ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚ-

ɏɚ ɜɑɓɟɗɨɞɌɞɌ. 

 ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

 

ȼɔɝ. 6,Ɏ. 

ȼɔɝ. 6.  ȻɌɢɔɑəɞɖɌ ɉ., 24 ɏɚɐɌ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. ȶȾ. Ⱦɜɑɡɘɑɜ-

əɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏ ɜɑɒɔɘɑ çɓɟɍəɌɫ ɝɔɝɞɑɘɌè. 

Ȯɔɐ ɝɛɑɜɑɐɔ (Ɍ), Ɏɔɐ ɝɓɌɐɔ (ɍ), Ɏɔɐ ɝɗɑɎɌ (Ɏ). Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɔɝɞɚɛɔɜɚɎɌəəɧɕ ɜɑɞɑəɔɜɚɎɌəəɧɕ ɓɟɍ əɌ ɟɜɚɎəɑ 

21-24 ɓɟɍɚɎ. 

http://www.rejr.ru/
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Ȼɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ ȶȾ ɛɚɓɎɚɗɔɗɌ Ɏ 

ɍɚɗɨɤɑɘ ɖɚɗɔɣɑɝɞɎɑ ɝɗɟɣɌɑɎ ɎɧɫɎɔɞɨ ɔɓɘɑəɑ-

əɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ  ɝɟɝɞɌɎɚɎ  (n=18;  

18,0 %) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞ-

əɚɕ ɝɔɝɞɑɘɧ, ɣɑɘ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ (n=11; 

11,0 %).  ȶɜɚɘɑ ɩɞɚɏɚ, ɐɌəəɧɑ ȶȾ ɛɚɓɎɚɗɔɗɔ ɐɑ-

ɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɟɝɞɌɎɧ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɞɜɑɡɘɑɜəɧɡ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ, ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȻɜɚɎɑɐɑəəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ, ɣɞɚ ɛɚ ɐɌəəɧɘ 

ȶȾ ɛɌɞɚɗɚɏɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌ-

ɎɚɎ ɎɝɞɜɑɣɌɗɌɝɨ ɓəɌɣɔɞɑɗɨəɚ ɣɌɥɑ ɟ ɛɌɢɔɑəɞɚɎ 

ɝɚ II ɖɗɌɝɝɚɘ (n=10, Ɏ 33,0 % ɝɗɟɣɌɑɎ ɚɞ ɛɌɢɔɑə-

ɞɚɎ ɝɚ II ɖɗɌɝɝɚɘ), ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ III ɖɗɌɝɝɚɘ 

(n=8, Ɏ 11,0 % ɝɗɟɣɌɑɎ ɚɞ ɣɔɝɗɌ ɛɌɢɔɑəɞɚɎ ɝ III 

ɖɗɌɝɝɚɘ) (ȼɔɝ. 7). 

Ȼɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ ɔ ɛɚɗɚɝɞɔ əɚɝɌ ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ 

(n=100; 100,0 %) ɛɚɓɎɚɗɔɗɔ ɗɚɖɌɗɔɓɚɎɌɞɨ ɔ ɚɢɑ-

əɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ. ȿ 26 ɛɌɢɔɑəɞɚɎ 

(26,0 %) ɐɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɞɌɖɒɑ ɐɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɝɛɗɌəɔɜɚɎɌɞɨ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɟɣɑɞɚɘ ɔɘɑɪ-

ɥɑɕɝɫ ɛɌɞɚɗɚɏɔɔ. Ȼɚ ɐɌəəɧɘ ȶȾ ɌəɚɘɌɗɔɔ ɜɌɓ-

Ɏɔɞɔɫ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɎɝɞɜɑɣɌɗɔɝɨ ɟ 13 

ɛɌɢɔɑəɞɚɎ (13,0 %), ɛɜɔ ɩɞɚɘ ɟ ɍɚɗɨɤɔəɝɞɎɌ 

ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɌɝɨ ɏɔɛɚɛɗɌɓɔɫ ɛɜɌɎɚɏɚ 

ɗɚɍəɚɏɚ ɝɔəɟɝɌ (n=6; 6,0 %). ȿɞɚɗɥɑəɔɑ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɟ 35 ɛɌɢɔɑəɞɚɎ (35,0 %), ɖɔɝɞɧ ñ ɟ 25 ɛɌɢɔɑə-

ɞɚɎ (25,0 %), ɛɚɗɔɛɧ ñ ɟ 2 ɛɌɢɔɑəɞɚɎ (2,0 %), 

ɒɔɐɖɚɝɞəɚɑ ɝɚɐɑɜɒɔɘɚɑ ñ ɟ 4 ɛɌɢɔɑəɞɚɎ (4,0 

%), ɔəɚɜɚɐəɧɑ ɞɑɗɌ Ɏ ɛɚɗɚɝɞɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔ-

əɟɝɚɎ (Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ) ñ ɟ 8 ɛɌɢɔɑəɞɚɎ (8,0 

%). ȾɌɖɒɑ ɟ 2 ɛɌɢɔɑəɞɚɎ (2,0 %) ɍɧɗɔ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌəɧ ɚɝɞɑɚɘɧ. ȰɌəəɧɑ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɔ ɐɌɎɌɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɚɜɔɑəɞɔɜɚɎɚɣəɚ ɚɢɑ-

əɔɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɡ ɝɔəɟɝɚɎ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ ɔ ɍɑɓ ɣɑɞɖɚɕ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ. Ⱦȼȯ ɛɚɓɎɚɗɫɗɌ ɛɜɚɎɑɝɞɔ 

ɚɢɑəɖɟ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɔ ɗɚɍəɧɡ ɝɔəɟɝɚɎ Ɏ 

ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ, ɖɗɔəɚɎɔɐəɧɡ ɝɔəɟɝɚɎ ɔ ɛɚɗɚ-

ɝɞɔ əɚɝɌ ɞɚɗɨɖɚ Ɏ ɚɐəɚɕ ɛɜɚɑɖɢɔɔ, ɔɡ ɐɌəəɧɑ 

ɟɝɞɟɛɌɗɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɣɑɞɖɚɝɞɔ 

ɚɛɜɑɐɑɗɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɓɌ ɝɣɑɞ 

ɝɟɘɘɌɢɔɚəəɚɏɚ ɩɠɠɑɖɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɞɜɌɐɔɢɔɚəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ  

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

 

ȼɔɝ. 7,Ɏ. 

ȼɔɝ. 7.  ȻɌɢɔɑəɞɖɌ Ȱ., 37 ɗɑɞ. ȰɔɌɏəɚɓ: II ɖɗɌɝɝ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. ȹɑɝɔɘɘɑɞɜɔɣ-

əɌɫ ɐɑɠɚɜɘɌɢɔɫ ɣɑɗɪɝɞɑɕ. ȯɔɛɑɜɛɗɌɓɔɫ ɛɜɌɎɚɏɚ ȮȹɃȽ. ȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɣɑɜɑɛɌ. 

Ɍ ñ Ȯɔɐ ɣɑɜɑɛɌ ɝɛɑɜɑɐɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɎɧɜɌɒɑəəɌɫ Ɍɝɔɘɘɑɞɜɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ɍ ñ Ȯɔɐ ɝɛɜɌɎɌ. ȯɔɛɑɜ-

ɛɗɌɓɔɫ ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. Ɏ ñ Ȯɔɐ ɝɗɑɎɌ. ȯɚɗɚɎɖɌ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞ-

ɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ əɚɜɘɌɗɨəɧɡ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ. 

 

ȼɔɝ. 8.  ȻɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ȶȾ, 

Ⱦȼȯ, ȺȻȾȯ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌ-

ɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɚɝəɚɎɌəɔɔ 

ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɌɜɌɘɑɞɜɚɎ ɐɚ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ. 

Sn ñ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, Sp  ñɝɛɑɢɔɠɔɣəɚɝɞɨ, Ac ð 

ɞɚɣəɚɝɞɨ, PVP ð ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ 

ɜɑɓɟɗɨɞɌɞɌ, PVN ñ  ɛɜɚɏəɚɝɞɔɣəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚ-

ɏɚ ɜɑɓɟɗɨɞɌɞɌ. 

http://www.rejr.ru/
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ɘɑɞɚɐɔɖɔ, ɞɌɖɔɑ ɖɌɖ Ⱦȼȯ ɔ ȺȻȾȯ, ɐɌɪɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɝɚɝɞɌɎɔɞɨ ɗɔɤɨ ɚɜɔɑəɞɔɜɚɎɚɣəɚɑ ɛɜɑɐ-

ɝɞɌɎɗɑəɔɑ ɚ Ɏɔɐɑ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɌəɚɘɌɗɔɔ, əɑ 

ɛɚɓɎɚɗɫɪɞ  ɖɚɜɜɑɖɞəɚ  ɛɗɌəɔɜɚɎɌɞɨ ɞɌɖɞɔɖɟ ɛɚ- 

ɝɗɑɐɟɪɥɑɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

ȰɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɜɑɐɚɝɞɌɎ-

ɗɫɪɞ ɛɚɗəɟɪ ɔ ɐɚɝɞɚɎɑɜəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɓɟ-

ɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɑ, ɛɚɓɎɚɗɫɪɞ ɛɗɌəɔɜɚɎɌɞɨ ɔ 

ɖɚəɞɜɚɗɔɜɚɎɌɞɨ əɑɚɍɡɚɐɔɘɧɑ ɔəɞɜɌɚɛɑɜɌɢɔɚə-

əɧɑ ɔɝɝɑɣɑəɔɫ ɔ ɛɑɜɑɘɑɥɑəɔɫ ɣɑɗɪɝɞɑɕ, ɞɑɘ 

ɝɌɘɧɘ ɛɚɎɧɤɌɫ ɖɌɣɑɝɞɎɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɔ ɛɜɚ-

Ɏɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ ɐɌəəɚɕ ɖɌɞɑɏɚɜɔɔ ɛɌɢɔɑəɞɚɎ.  

Ȼɜɔ ɌəɌɗɔɓɑ Ɏɝɑɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ əɌ ɩɞɌɛɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ Ɍəɚ-

ɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɍɧɗɚ ɛɚɗɟɣɑ-

əɚ, ɣɞɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ȶȾ 

ɛɜɑɎɚɝɡɚɐɔɗɌ Ⱦȼȯ ɔ ȺȻȾȯ ɛɚ Ɏɝɑɘ ɛɚɖɌɓɌɞɑɗɫɘ 

ñ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ, 

ɛɜɚɏəɚɝɞɔɣəɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨ-

əɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ: ɐɗɫ ȶȾ ɐɌəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɝɚ-

ɝɞɌɎɔɗɔ  98,2%, 98,3 %, 97,0 %, 97,0 %, 97,4 %; 

ɐɗɫ Ⱦȼȯ ñ 53,4 %, 58,0 %, 55,0 %, 57,4 %, 53,2 

%; ɐɗɫ ȺȻȾȯ ñ 34,6 %, 28,8 %, 32,0 %, 34,2 %, 

30,6 %, ɝɚɚɞɎɑɞɝɞɎɑəəɚ (ȼɔɝ. 8). 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɚ ɐɚɖɌɓɌəɚ, ɣɞɚ ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɔɏɜɌɪɞ ɓəɌɣɔɞɑɗɨəɟɪ ɜɚɗɨ Ɏ ɚɢɑəɖɑ ɌəɚɘɌ-

ɗɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɛɗɌəɔɜɚɎɌəɔɔ ɚɜ-

ɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ, ɣɞɚ ɞɌɖɒɑ ɛɚɐɞɎɑɜ-

ɒɐɌɑɞɝɫ ɝɚɎɜɑɘɑəəɧɘɔ ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɔ ɔəɚ-

ɝɞɜɌəəɧɘɔ ɗɔɞɑɜɌɞɟɜəɧɘɔ ɔɝɞɚɣəɔɖɌɘɔ [1, 2 , 

3, 4].  

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɐɌəəɧɑ ɚ ɓəɌɣɔɞɑɗɨəɚ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

 

ȼɔɝ. 9. Ȭɗɏɚɜɔɞɘ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ ɌəɚɘɌɗɔɕ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɚ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɜ-

ɞɚɛɌəɞɚɘɚɏɜɌɠɔɑɕ ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɑɕ. 

ȰɌəəɧɑ ɚ Ɏɚɓɘɚɒəɚɝɞɫɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɌəɚɘɌɗɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ əɑɐɚɝɞɌɞɚɣəɚ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɔ ɚɣɑəɨ ɖɜɌɞɖɚ ɚɛɔɝɌəɧ Ɏ 

ɑɐɔəɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [8, 9, 10]. ɉɞɚ ɛɚɝɗɟ-

ɒɔɗɚ ɚɝəɚɎɌəɔɑɘ ɐɗɫ ɛɚɐɜɚɍəɚɏɚ ɔɓɟɣɑəɔɫ Ɏ 

əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɚɝɚɍɑəəɚ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. Ȯ ɜɌɘɖɌɡ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɜɌɓɜɌɍɚɞɌə ɛɜɚɞɚɖɚɗ ɐɚɚɛɑ-

ɜɌɢɔɚəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɚɜɞɚ-

ɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ, ɖɚɞɚɜɧɕ ɎɖɗɪɣɌɗ ɚɢɑə-

ɖɟ ɚɝɚɍɑəəɚɝɞɑɕ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɗɌɝɝɌ ɌəɚɘɌɗɔɔ ɛɚ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȱ.H. Angle (1899), ɝɖɑɗɑɞəɚɏɚ 

ɖɗɌɝɝɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɟɏɗɌ ȁ (Ƚ.Y. Baik, M. 

Ververidou, 2004), ɚɛɜɑɐɑɗɑəɔɑ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ 

Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ, əɌɗɔɣɔɑ ɝɟɒɑəɔɫ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ ɔ ɚɝɚɍɑəəɚ-

ɝɞɑɕ ɓɟɍɚɎ. ȾɌɖɒɑ Ɏ ɛɜɚɞɚɖɚɗ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 

ɐɌəəɧɑ ɚ ɜɌɝɛɚɗɚɒɑəɔɔ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞ-

əɧɡ əɑɜɎɚɎ, ɝɚɝɞɚɫəɔɔ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ ɔ ɛɚɗɚɝɞɔ əɚɝɌ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɓəɌɣɔɞɑɗɨəɚ 

ɜɌɝɤɔɜɔɗɌ Ɏɚɓɘɚɒəɚɝɞɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɛɚɓɎɚɗɔɎ 

ɞɚɣəɚ ɚɢɑəɔɞɨ Ɏɝɑ əɑɚɍɡɚɐɔɘɧɑ ɛɌɜɌɘɑɞɜɧ ɣɑ-

ɗɪɝɞɑɕ ɐɗɫ ɎɧɍɚɜɌ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑ-

əɔɫ, ɎɧɫɎɔɞɨ ɝɚɛɟɞɝɞɎɟɪɥɟɪ ɛɌɞɚɗɚɏɔɪ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɣɞɚ ɝɟɥɑɝɞɎɑəəɚ ɛɚ-

Ɏɧɝɔɗɚ ɖɌɣɑɝɞɎɚ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. ȬəɌɗɔɓ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɔɘɑəɫɑɘɧɡ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɔɗ ɝɚɝɞɌ-

Ɏɔɞɨ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɎɔɐɌ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ (ȼɔɝ. 

9).  

ȮɧɎɚɐɧ: 

1. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ 

ɚɍɫɓɌɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɚɢɑəɖɑ 

ɌəɚɘɌɗɔɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɗɌəɔɜɚɎɌ-

əɔɔ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ. ȰɔɌɏəɚɝɞɔɣɑ-

ɝɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ɛɜɑɎɚɝɡɚɐɔɞ ɐɌəəɧɑ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ 

ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ 

ɛɚ Ɏɝɑɘ ɛɚɖɌɓɌɞɑɗɫɘ: ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ, ɞɚɣəɚɝɞɨ ȶȾ ɝɚɝɞɌɎɗɫɪɞ 98,2 %, 98,3 

%, 97,0 %; Ⱦȼȯ ð 53,4 %, 58,0 %, 55,0 %, ȺȻȾȯ ñ 

34,6 %, 28,8 %, 32,0 %, ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

2. Ȼɜɚɞɚɖɚɗ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɗɑɣɑəɔɫ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɐɚɗɒɑə 

ɎɖɗɪɣɌɞɨ ɚɛɜɑɐɑɗɑəɔɑ ɖɗɌɝɝɚɎ ɌəɚɘɌɗɔɔ, ɚɢɑə-

ɖɟ ɝɔɘɘɑɞɜɔɣəɚɝɞɔ ɣɑɗɪɝɞɑɕ, ɚɢɑəɖɟ ɝɚɝɞɚɫəɔɫ 

ɓɟɍɚɎ, Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, ɚɖɚ-

ɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɛɚɗɚɝɞɔ əɚɝɌ, ɜɌɝɛɚɗɚɒɑ-

əɔɫ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞ ɞɌɖɞɔɖɟ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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ȬɘɚɝɚɎ Ȯ.ȴ.,  ȳɚɗɚɞəɔɢɖɌɫ Ȯ.Ȼ.,  ȽɛɑɜɌəɝɖɌɫ Ȭ.Ȭ., ȷɟɖɔəɌ Ⱥ.Ȯ. 

 
ɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ (ɁȺȭȷ) ɔ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ  ɠɔɍɜɚɓɔ-

ɜɟɪɥɔɕ ɌɗɨɎɑɚɗɔɞ (ȴɀȬ) ɫɎɗɫɪɞɝɫ ɞɔɛɔɣəɧɘɔ ɛɜɑɐɝɞɌɎɔɞɑɗɫɘɔ ɓɌɍɚɗɑɎɌəɔɕ ɝ 

ɜɌɓɗɔɣəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ: ɚɍɝɞɜɟɖɞɔɎəɧɑ 

ɔ ɜɑɝɞɜɔɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ, ɛɜɔ ɖɚɞɚɜɧɡ əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɚɓəɔɖɌɑɞ ɗɑɏɚɣəɌɫ ɏɔɛɑɜ-

ɞɑəɓɔɫ (ȷȯ) ɔ ɡɜɚəɔɣɑɝɖɌɫ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ (ɁȰȹ).  

ɂɑɗɨ: ɚɛɜɑɐɑɗɔɞɨ ɘɚɜɠɚɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ ɛɜɔ ɜɌɓɎɔɞɔɔ 

ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɎ ɁȺȭȷ ɔ ȴɀȬ ɔ ɎɧɫɎɔɞɨ ɚɛɜɑ-

ɐɑɗɑəəɧɑ ɓɌɖɚəɚɘɑɜəɚɝɞɔ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ɚɍɝɞɜɟɖɞɔɎəɚɘ ɔ ɜɑɝɞɜɔɖɞɔɎəɚɘ 

ɞɔɛɑ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ.  

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ: ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɌəɏɔɚɏɜɌɠɔɔ, ɚɐəɚɠɚɞɚəəɚɕ ɩɘɔɝɝɔɚəəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 150 ɛɌɢɔɑəɞɚɎ 

ɝ  ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɞɔɛɚɘ ɁȺȭȷ 3 ð 4 ɝɞɌɐɔɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɔɗɔ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɔ ɟ 45 ɛɌɢɔɑəɞɚɎ ɝ ɔɐɔɚ-

ɛɌɞɔɣɑɝɖɔɘ ɠɔɍɜɚɓɔɜɟɪɥɔɘ ɌɗɨɎɑɚɗɔɞɚɘ Ɏ ɝɞɌɐɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɎɧɎɚɐɧ: ɛɜɔ ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɜɌɓɎɔ-

ɎɌɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ, ɣɑɘɟ ɝɛɚɝɚɍɝɞɎɟɪɞ ɎɧɜɌ-

ɒɑəəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɑ, Ɍ ɞɌɖɒɑ ɝɚɛɟɞɝɞɎɟɪɥɌɫ ɝɚɝɟɐɔɝɞɌɫ ɛɌɞɚɗɚ-

ɏɔɫ (ɞɜɚɘɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɞɜɚɘɍɚɓ çin situè), ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɔ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɑ ɛɜɚɢɑɝɝɧ.  Ȱɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɚɢɑəɖɔ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɔ 

ɎɧɫɎɗɑəɔɫ ɖɚɘɚɜɍɔɐəɧɡ ɝɚɝɞɚɫəɔɕ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɁȰȹ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ Ɏɧɛɚɗəɑəɔɑɘ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɖɌɖ ɩɖɝɛɑɜɞəɚɏɚ ɘɑɞɚɐɌ ɔ ɛɚɝɗɑɐɟɪɥɑɑ Ɏɧɛɚɗəɑəɔɑ ɛɚ ɛɚ-

ɖɌɓɌəɔɫɘ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ ɔ  ȺɀɉȶȾ.    

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɗɑɏɚɣəɌɫ ɏɔɛɑɜɞɑəɓɔɫ, 

ɡɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏɖɔɡ, ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ ɠɔɍɜɚɓɔɜɟɪɥɔɕ 
ɌɗɨɎɑɚɗɔɞ, ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɟɗɨɞɔɝɛɔ-
ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

MORPHOLOGIC AND FUNCTIONAL CHANGES IN THE LUNGS  

WITHIN THE CHRONIC RESPIRATORY FAILURE DEVELOPMENT IN  

PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE  

AND IDIOPATHIC FIBROSING ALVEOLITIS 

 

Amosov  V.I., Zolotnitskaya  V.P., Speranskaya  A.A ., LukinɌ O.V. 
 

hronic obstructive pulmonary disease (COPD) and idiopathi c pulmonary fibroses 

(IPF) are typical pulmonary diseases with different pathophysiological changes in the 

lungs: obstructive and restrictive disorders. And in both of them pulmonary hype r-

tension and chronic respiratory failure are frequently developing.  

The aim of the study:  To determine the morphological changes in the lungs in p a-

tients with chronic respiratory failure and COPD or IPF and to identify certain patterns of 

diso rders of blood flow in obstructive and restrictive type of respiratory failure.  

M aterial and Methods:  We analyzed the results of the following radiological exam i-
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nations: multislice computed tomography and multislice computed angiography, single ph o-

ton emission computed tomography in 150 patients with severe emphysematous type of 

COPD (3 - 4 stages) and chronic respiratory failure or right heart insufficiency, and in 45 

patients with idiopathic pulmonary fibrosis with "honeycombing".  

Results and conclusions:  In chronic respiratory failure significant circulatory diso r-

ders are developing in the lungs, most of them are caused by prominent changes in the 

pulmonary parenchyma, and also some of them are  associated with vascular pathology 

(pulm onary embolism, thrombosis çin situè), cancer and inflammation. For the differential 

diagn osis, evalu ation of the activity and severity of the diseases, identification of comorbidity 

in p atients with chronic respiratory failure it is necessary to conduct a comprehensive study 

with the mandatory implementation of high -resolution computed tomography as an e xpert 

met hod, and then to add  CT angiography and SPECT according to the revealed pathology.  

 
Keywords: respiratory failure, pulmonary hypertension, chronic obstructive 

pulmonary disease, idiopathic pulmonary fibrosis, single photon emission compu t-
ed tomog raphy, multislice computed tomography.  

 
 
 

 

ɜɚəɔɣɑɝɖɌɫ ɐɧɡɌɞɑɗɨəɌɫ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɨ (ɁȰȹ) ɜɌɓɎɔɎɌɑɞɝɫ əɌ ɛɚɓɐəɔɡ 

(ɞɑɜɘɔəɌɗɨəɧɡ) ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɗɑɏɖɔɡ ɔ ɓɌəɔɘɌɑɞ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ ɝɜɑɐɔ Ɏɝɑɡ 

ɛɜɔɣɔə ɝɘɑɜɞɔ [2; 3; 5].  ȯɗɌɎəɧɘ ɛɜɔɓəɌɖɚɘ 

ɁȰȹ ɫɎɗɫɑɞɝɫ ɜɌɓɎɔɞɔɑ ɏɔɛɚɖɝɑɘɔɔ, ɛɜɔ ɩɞɚɘ 

əɌɔɍɚɗɑɑ ɣɌɝɞɧɘ ɘɑɡɌəɔɓɘɚɘ, Ɏɑɐɟɥɔɘ ɖ ɜɌɓ-

Ɏɔɞɔɪ ɩɞɚɏɚ ɝɚɝɞɚɫəɔɫ, ɫɎɗɫɑɞɝɫ Ɏɑəɞɔɗɫɢɔɚə-

əɚ-ɛɑɜɠɟɓɔɚəəɧɕ ɐɔɝɍɌɗɌəɝ, ɖɚɞɚɜɧɕ ɔɘɑɑɞ 

ɜɌɓəɟɪ ɛɜɔɜɚɐɟ ɛɜɔ ɚɍɝɞɜɟɖɞɔɎəɚɘ ɔ ɜɑɝɞɜɔɖ-

ɞɔɎəɚɘ ɞɔɛɑ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [9; 

13]. ȺɐəɌɖɚ, ɔ Ɏ ɛɑɜɎɚɘ, ɔ Ɏɚ Ɏɞɚɜɚɘ ɝɗɟɣɌɑ 

ɎɚɓəɔɖɌɪɞ ɜɌɝɝɞɜɚɕɝɞɎɌ ɏɌɓɚɚɍɘɑəɌ, ɖɚɞɚɜɧɑ 

ɟɝɟɏɟɍɗɫɪɞɝɫ əɑɜɌɎəɚɘɑɜəɚɝɞɨɪ əɌɜɟɤɑəɔɕ 

Ɏɑəɞɔɗɫɢɔɔ,  ɔɓɍɧɞɚɣəɧɘ Ɏəɑ- ɔ Ɏəɟɞɜɔɗɑɏɚɣ-

əɧɘ ɤɟəɞɔɜɚɎɌəɔɑɘ Ɏɑəɚɓəɚɕ ɖɜɚɎɔ ɛɜɔ ɓɌ-

ɞɜɟɐəɑəɔɔ ɐɔɠɠɟɓɔɔ ɖɔɝɗɚɜɚɐɌ Ɏ ɗɑɏɖɔɡ. Ȼɜɔ 

ɏɔɛɚɖɝɑɘɔɔ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɛɌɓɘɌ ɘɑɗɖɔɡ Ɍɜɞɑ-

ɜɔɕ Ɏ ɓɚəɌɡ ɜɑɓɖɚɕ ɏɔɛɚɎɑəɞɔɗɫɢɔɔ ɌɗɨɎɑɚɗ, 

ɎɚɓəɔɖɌɪɞ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɝɞɑəɖɑ 

ɝɚɝɟɐɚɎ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɛɜɔɎɚ-

ɐɫɥɔɑ ɖ Ɏɞɚɜɔɣəɚɕ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ (Ȯȷȯ) 

ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ ɗɑɏɚɣəɚɏɚ ɝɑɜɐɢɌ [1; 

3; 8; 11; 14].  

ɁɜɚəɔɣɑɝɖɌɫ ɚɍɝɞɜɟɖɞɔɎəɌɫ ɍɚɗɑɓəɨ ɗɑɏ-

ɖɔɡ (ɁȺȭȷ) ɔ ɔɐɔɚɛɌɞɔɣɑɝɖɔɕ  ɠɔɍɜɚɓɔɜɟɪɥɔɕ 

ɌɗɨɎɑɚɗɔɞ (ȴɀȬ) ɫɎɗɫɪɞɝɫ ɞɔɛɔɣəɧɘɔ ɛɜɑɐɝɞɌ-

Ɏɔɞɑɗɫɘɔ ɓɌɍɚɗɑɎɌəɔɕ ɝ ɜɌɓɗɔɣəɧɘ ɡɌɜɌɖɞɑɜɚɘ 

ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ: ɚɍ-

ɝɞɜɟɖɞɔɎəɧɑ ɔ ɜɑɝɞɜɔɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ,  ɛɜɔ 

ɖɚɞɚɜɧɡ  əɌɔɍɚɗɑɑ ɣɌɝɞɚ ɎɚɓəɔɖɌɑɞ Ȯȷȯ ɔ ɁȰȹ.     

ȮɌɒəɧɘɔ ɘɌɜɖɑɜɌɘɔ əɑɍɗɌɏɚɛɜɔɫɞəɚɏɚ 

ɛɜɚɏəɚɓɌ ɍɚɗɨəɧɡ ɁȰȹ ɫɎɗɫɪɞɝɫ ɚɝəɚɎəɧɑ ɛɚ-

ɖɌɓɌɞɑɗɔ ɏɔɛɚɖɝɑɘɔɔ: ɝəɔɒɑəɔɑ ɛɌɜɢɔɌɗɨəɚɏɚ 

əɌɛɜɫɒɑəɔɫ ɖɔɝɗɚɜɚɐɌ Ɏ ɌɜɞɑɜɔɌɗɨəɚɕ ɖɜɚɎɔ 

(ȼɌȺ2) ɘɑəɨɤɑ 60 ɘɘ ɜɞ.ɝɞ. ɔ/ɔɗɔ ɛɌɜɢɔɌɗɨəɚɑ 

əɌɛɜɫɒɑəɔɑ ɟɏɗɑɖɔɝɗɚɏɚ ɏɌɓɌ (ȼɌȽȺ2) ɍɚɗɨɤɑ 45 

ɘɘ ɜɞ.ɝɞ.. ȾɌɖ, ɛɚ ɐɌəəɧɘ əɑɝɖɚɗɨɖɔɡ ɖɜɟɛəɧɡ 

ɛɜɚɝɛɑɖɞɔɎəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, Ɏ ɖɚɞɚɜɧɡ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ ɐɗɔɞɑɗɨəɚɑ əɌɍɗɪɐɑəɔɑ ɓɌ ɍɚɗɨəɧɘɔ 

ɁȺȭȷ (ɝɜɑɐəɔɕ ɚɍɦɑɘ ɠɚɜɝɔɜɚɎɌəəɚɏɚ ɎɧɐɚɡɌ 

ɓɌ 1 ɝɑɖ (ȺɀȮ1) ɝɚɝɞɌɎɗɫɗ < 50%), ɔɘɑəəɚ ɁȰȹ 

ɚɛɑɜɑɒɌɗɌ Ɏɝɑ ɐɜɟɏɔɑ ɛɜɔɣɔəɧ ɝɘɑɜɞɔ ɍɚɗɨəɧɡ 

ɞɫɒɑɗɚɕ ɁȺȭȷ. Ƚɜɑɐɔ ɍɚɗɨəɧɡ ɁȺȭȷ ɝ ȼɌȺ2 < 

40 ɘɘ ɜɞ.ɝɞ. 2-ɡ ɗɑɞəɫɫ ɎɧɒɔɎɌɑɘɚɝɞɨ ɛɜɌɖɞɔ-

ɣɑɝɖɔ ɜɌɎəɌ əɟɗɪ [1].  

ȳəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɐɌɎɗɑəɔɫ Ɏ ȷȬ 

ɛɜɚɔɝɡɚɐɔɞ ɞɚɗɨɖɚ ɛɜɔ ɜɌɓɎɔɞɔɔ ɎɧɜɌɒɑəəɧɡ 

ɔɓɘɑəɑəɔɕ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ. ȶ ɜɌɓɎɔɞɔɪ ȷȯ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɛɜɔɎɚɐɔɞ əɑ ɚɐɔə ɠɌɖɞɚɜ, Ɍ ɔɡ 

ɖɚɘɍɔəɌɢɔɫ, ɚɖɌɓɧɎɌɪɥɌɫ ɌɖɞɔɎəɚɑ ɔɗɔ ɛɌɝ-

ɝɔɎəɚɑ Ɏɗɔɫəɔɑ əɌ ɗɑɏɚɣəɟɪ ɏɑɘɚɐɔəɌɘɔɖɟ. 

ȼɌɓɎɔɞɔɑ ɡɜɚəɔɣɑɝɖɚɕ ȷȯ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ 

ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ ɝɎɫɓɌəɚ ɝ ɜɌɓɎɔɞɔɑɘ ɝɞɜɟɖ-

ɞɟɜəɧɡ ɔɓɘɑəɑəɔɕ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ð ɜɑɘɚɐɑ-

ɗɔɜɚɎɌəɔɑɘ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ, ɖɚɞɚɜɚɑ ɎɝɞɜɑɣɌ-

ɑɞɝɫ əɑ ɞɚɗɨɖɚ ɛɜɔ ɞɫɒɑɗɚɕ ɁȺȭȷ, əɚ ɔ əɌ ɜɌə-

əɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ. ȶɜɚɘɑ ɩɞɚɏɚ ɝɚɖɜɌɥɌ-

ɑɞɝɫ ɛɗɚɥɌɐɨ ɖɌɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ, ɝɚɛɜɚɎɚɒ-

ɐɌɪɥɌɫɝɫ ɐɑɝɞɜɟɖɢɔɑɕ ɛɌɜɑəɡɔɘɧ.  ȷɑɏɚɣəɌɫ 

ɏɔɛɑɜɞɑəɓɔɫ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɐɚɎɚɗɨəɚ ɣɌɝɞɧɘ 

ɚɝɗɚɒəɑəɔɑɘ ȴɀȬ ɔ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ ɟ 85% 

ɍɚɗɨəɧɡ. ȺɐəɌɖɚ əɌɐɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɗɑɏɚɣəɌɫ 

ɏɔɛɑɜɞɑəɓɔɫ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ ɔ ȴɀȬ ɣɌɥɑ Ɏɝɑɏɚ 

ɗɑɏɖɌɫ ɔ ɟɘɑɜɑəəɌɫ. Ƚɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ 

ɝɚɝɟɐɚɎ ɟ ɍɚɗɨəɧɡ ȴɀȬ ɛɚɡɚɒɔ əɌ ɔɓɘɑəɑəɔɫ 

ɛɜɔ ɁȺȭȷ, ɚɐəɌɖɚ ɔɓɘɑəɑəɔɫ ɔəɞɔɘɧ ɘɚɏɟɞ 

ɛɜɔɎɚɐɔɞɨ ɖ ɍɑɝɖɗɑɞɚɣəɚɘɟ ɠɔɍɜɚɓɟ ɔ ɛɚɗəɚɕ 

ɚɍɗɔɞɑɜɌɢɔɔ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ. Ȱɑɝɞɜɟɖɢɔɫ ɗɑ-

ɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ, ɝɚɖɜɌɥɑəɔɑ ɛɗɚɥɌɐɔ ɖɌ-

ɛɔɗɗɫɜəɚɏɚ ɜɟɝɗɌ ɔ ɠɔɍɜɚɓ ɝɚɝɟɐɚɎ ð ɎɌɒəɑɕ-

ɤɔɑ ɛɜɔɣɔəɧ ɜɌɓɎɔɞɔɫ ȷȯ ɛɜɔ ȴɀȬ [9; 11].  

Ȱɚɗɏɚɑ Ɏɜɑɘɫ ɝɚɝɞɚɫəɔɑ ɗɬɏɚɣəɚɏɚ ɖɜɚɎɚ-

ɚɍɜɌɥɑəɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ Ɏɧɏɗɫɐɑɗɚ ɖɌɖ çɍɑɗɚɑ 

ɛɫɞəɚ əɌ ɖɌɜɞɑè. Ⱥɛɜɑɐɑɗɑəɔɑ ɘɑɡɌəɔɓɘɚɎ ɝɚɝɟ-

ɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ ɗɬɏɖɔɡ ɛɜɔ ɁȰȹ ɝɐɑɜɒɔɎɌ-

ɗɚɝɨ ɞɜɟɐəɚɝɞɫɘɔ Ɏ ɔɓɟɣɑəɔɔ ɝɞɜɟɖɞɟɜɧ ɔ 

ɠɟəɖɢɔɔ ɗɬɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɔ ɛɜɌɎɚɏɚ 

Ɂ 
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ɒɑɗɟɐɚɣɖɌ, ɛɚɝɖɚɗɨɖɟ ɜɌəɑɑ ɐɗɫ ɩɞɚɏɚ ɝɟɥɑ-

ɝɞɎɚɎɌɗɔ ɞɚɗɨɖɚ ɔəɎɌɓɔɎəɧɑ ɘɑɞɚɐɧ, ɔ ɞɑɘ, ɣɞɚ 

ɐɌɒɑ ɛɜɔ ɗɑɣɑəɔɔ ɍɚɗɨəɧɡ ɝ ɞɫɒɑɗɚɕ ɐɧɡɌɞɑɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, ɛɜɌɖɞɔɣɑɝɖɔ ɎɝɑɏɐɌ 

ɚɝɗɚɒəɫɑɞɝɫ ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɑɕ ɗɬɏɖɔɡ. Ȱɚ-

Ɏɚɗɨəɚ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɑɕɝɫ ɝɚɛɟɞɝɞɎɟɪɥɑɕ 

ɛɌɞɚɗɚɏɔɑɕ ɟ ɍɚɗɨəɧɡ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɑɕ 

ɗɑɏɖɔɡ ɔ ɎɧɜɌɒɑəəɧɘɔ əɌɜɟɤɑəɔɫɘɔ ɗɑɏɚɣəɚɕ 

ɛɌɜɑəɡɔɘɧ ɔ ɝɚɝɟɐɔɝɞɚɏɚ ɜɟɝɗɌ ɫɎɗɫɑɞɝɫ ɞɜɚɘ-

ɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɔ (ɔɗɔ) ɞɜɚɘɍɚɓ çin 

situè, ɖɚɞɚɜɌɫ əɑ ɎɝɑɏɐɌ ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ, ɛɚ 

ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ Ɏ 20ð51% ɝɗɟɣɌɑɎ 

ɚɍɚɝɞɜɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ ɛɜɔ-

ɓəɌɖɔ ɞɜɚɘɍɚɩɘɍɚɗɔɔ [6; 8; 10].   

Ȯəɑɐɜɑəɔɑ Ɏ ɛɜɌɖɞɔɖɟ ɝɚɎɜɑɘɑəəɚɕ ɛɟɗɨ-

ɘɚəɚɗɚɏɔɔ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɡ ɘɑɞɚɐɚɎ ɐɔ-

Ɍɏəɚɝɞɔɖɔ, ɞɌɖɔɡ ɖɌɖ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚə-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ)  ɔ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɌəɏɔɚɏɜɌɠɔɫ 

(ȸȽȶȾȬ), ɝɟɥɑɝɞɎɑəəɚ ɟɗɟɣɤɔɗɚ  ɐɔɌɏəɚɝɞɔɖɟ 

əɌɜɟɤɑəɔɕ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ ɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɪ ɗɪɍɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝɝɚɎ Ɏ 

ɚɜɏɌəɌɡ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ ɔ 

ȴɀȬ  [2; 4; 10].   

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ: ɚɢɑəɔɞɨ ɔɓɘɑəɑəɔɫ Ɏ 

ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɔ ɎɧɫɎɔɞɨ ɚɛɜɑɐɑɗɑəəɧɑ ɓɌ-

ɖɚəɚɘɑɜəɚɝɞɔ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɛɜɔ  ɚɍ-

ɝɞɜɟɖɞɔɎəɚɘ ɔ ɜɑɝɞɜɔɖɞɔɎəɚɘ ɞɔɛɑ ɐɧɡɌɞɑɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ 

ɜɑɓɟɗɨɞɌɞɧ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 150 

ɛɌɢɔɑəɞɚɎ ɝ  ɩɘɠɔɓɑɘɌɞɚɓəɧɘ ɞɔɛɚɘ ɁȺȭȷ 3 ð 

4 ɝɞɌɐɔɔ  (ȺɀȮ1/ɀȲȱȷ < 70%,  ȺɀȮ1 <30% ɚɞ 

ɐɚɗɒəɧɡ Ɏɑɗɔɣɔə ɔɗɔ ȺɀȮ1 <50% ɚɞ ɐɚɗɒəɧɡ 

Ɏɑɗɔɣɔə) Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɐɧɡɌɞɑɗɨ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ ɔɗɔ ɛɜɌɎɚɒɑɗɟɐɚɣɖɚɎɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨɪ, ɝɚɏɗɌɝəɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ 

GOLD 2011 ɏ.  Cɜɑɐɔ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɜɑɚɍɗɌɐɌ-

ɗɔ ɘɟɒɣɔəɧ (90,6%), ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑə-

ɞɚɎ ɝɚɝɞɌɎɗɫɗ 56,7 + 4,8 ɏɚɐɌ ɔ 45 ɛɌɢɔɑəɞɚɎ ɝ 

ɔɐɔɚɛɌɞɔɣɑɝɖɔɘ ɠɔɍɜɚɓɔɜɟɪɥɔɘ ɌɗɨɎɑɚɗɔɞɚɘ 

Ɏ ɝɞɌɐɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè, 

64,4% ɒɑəɥɔə ɔ 36,6% ɘɟɒɣɔə, ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ 57,7Ñ12,4. Ȯɝɑ ɍɚɗɨəɧɑ əɌ ɘɚɘɑəɞ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ əɌɡɚɐɔɗɔɝɨ Ɏ ɠɌɓɑ ɚɍɚɝɞɜɑəɔɫ. ȶɜɔɞɑɜɔ-

ɑɘ ɚɞɍɚɜɌ ɝɗɟɒɔɗɚ əɌɗɔɣɔɑ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ ɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ. ȿ ɛɌɢɔɑə-

ɞɚɎ ɝ ɁȺȭȷ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɖɌɘɑɜ ɝɑɜɐɢɌ, ɝɚɝɟ-

ɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 129 (86%), 

ɛɜɔ ɩɞɚɘ  ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɝɚɝɞɌɎɗɫɗ 3,19 + 0,67 ɝɘ, ɐɔɌɘɑɞɜ ɗɑɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɝɚɝɞɌɎɗɫɗ 2,9 + 1,5 ɝɘ, ɝɜɑɐəɑɑ ɐɌɎɗɑəɔɑ 

Ɏ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏ ɛɜɑɐɑɗɌɡ 

38,3 + 4,2 ɘɘ.ɜɞ.ɝɞ.. ȻɜɔɓəɌɖɔ ɛɑɜɑɏɜɟɓɖɔ ɛɜɌ-

Ɏɧɡ ɖɌɘɑɜ ɝɑɜɐɢɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 77 (51,3%) 

ɚɍɝɗɑɐɚɎɌəəɧɡ. Ƚɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ ɏɌɓɚɎ ɖɜɚ-

Ɏɔ ɝɚɝɞɌɎɗɫɗɔ: ȼɌȽȺ2 48+9,6 ɘɘ ɜɞ.ɝɞ, ȼɌȺ2 

58+ 6,3 ɘɘ ɜɞ.ɝɞ.. ȿ ɛɌɢɔɑəɞɚɎ ɝ ȴɀȬ ɩɡɚɖɌɜ-

ɐɔɚɏɜɌɠɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓ-

ɘɑəɑəɔɕ ɖɌɘɑɜ ɝɑɜɐɢɌ, ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 31 ɛɌɢɔɑəɞɌ (68,9%), ɛɜɔ ɩɞɚɘ 

ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɛɜɌɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɚɝɞɌɎɗɫɗ 

3,39 + 0,58 ɝɘ, ɐɔɌɘɑɞɜ ɝɞɎɚɗɌ ɗɑɏɚɣəɚɕ Ɍɜɞɑ-

ɜɔɔ ɝɚɝɞɌɎɗɫɗ 2,8 + 0,7 ɝɘ, ɝɜɑɐəɑɑ ɐɌɎɗɑəɔɑ Ɏ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɚɛɜɑɐɑɗɫɗɚɝɨ Ɏ ɛɜɑɐɑɗɌɡ 

38,75  Ñ 8,76 ɘɘ.ɜɞ.ɝɞ.. ȻɜɔɓəɌɖɔ ɛɑɜɑɏɜɟɓɖɔ 

ɛɜɌɎɧɡ ɖɌɘɑɜ ɝɑɜɐɢɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 24 

(53,3%) ɚɍɝɗɑɐɚɎɌəəɧɡ. Ƚɜɑɐəɔɑ  ɛɚɖɌɓɌɞɑɗɔ 

ɏɌɓɚɎ ɖɜɚɎɔ ɝɚɝɞɌɎɗɫɗɔ: ȼɌȽȺ2 - 47,7 Ñ 8,3 ɘɘ 

ɜɞ.ɝɞ, ȼɌȺ2 - 59,4 Ñ 4,4 ɘɘ ɜɞ.ɝɞ..  

ȷɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɟ ɍɚɗɨəɧɡ ɝ ɡɜɚəɔ-

ɣɑɝɖɚɕ ɚɍɝɞɜɟɖɞɔɎəɚɕ ɛɌɞɚɗɚɏɔɑɕ (ɁȺȭȷ) ɔ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɑɕ (ȴɀȬ) Ɏ ɝɞɌɐɔɔ 

ɚɍɚɝɞɜɑəɔɫ ɓɌɣɌɝɞɟɪ ɓɌɞɜɟɐəɑəɌ, ɛɚɝɖɚɗɨɖɟ ɔɓ-

ɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ əɑɝɛɑɢɔɠɔɣəɧ (ɌɞɑɗɑɖɞɌɓɧ, 

Ɏɧɝɚɖɚɑ ɝɞɚɫəɔɑ ɖɟɛɚɗɌ ɐɔɌɠɜɌɏɘɧ, ɟɣɌɝɞɖɔ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɚɣəɚɕ ɞɖɌəɔ) ɔ 

ɘɚɏɟɞ ɍɧɞɨ ɎɧɓɎɌəɧ ɜɌɓɗɔɣəɧɘɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔɘɔ ɛɜɚɢɑɝɝɌɘɔ ɝɚ ɝɡɚɐəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɚɕ. ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɚɢɑɝ-

ɝɚɎ, ɛɜɚɞɑɖɌɪɥɔɡ Ɏ ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɑ ɔ ɝɚ-

ɝɟɐɌɡ ɗɑɏɖɔɡ ɚɣɑəɨ ɎɌɒəɌ, ɞɌɖ ɖɌɖ ɛɚɓɎɚɗɫɑɞ 

əɌɓəɌɣɔɞɨ ɌɐɑɖɎɌɞəɟɪ ɩɞɔɚɗɚɏɔɣɑɝɖɟɪ ɞɑɜɌɛɔɪ 

ɔ ɝɟɥɑɝɞɎɑəəɚ ɛɚɎɗɔɫɞɨ əɌ ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȭɚɗɨəɧɘ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ: ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ) ɔ 

ȸȽȶȾȬ, ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɗɑɏɖɔɡ (ȺɀɉȶȾ), Ɍ ɞɌɖɒɑ 

ɝɚɎɘɑɥɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȺɀɉȶȾ/ȸȽȶȾ.  

ȺɀɉȶȾ Ɏɧɛɚɗəɫɗɔ əɌ ɐɎɟɡɐɑɞɑɖɞɚɜəɚɕ 

ɏɌɘɘɌ-ɖɌɘɑɜɑ Philips Forte 2005 (USA) ɛɚ ɝɞɌə-

ɐɌɜɞəɚɕ ɘɑɞɚɐɔɖɑ.  Ȱɗɫ ɛɚɝɗɑɐɟɪɥɑɕ ɝɔəɡɜɚ-

əɔɓɌɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ ȺɀɉȶȾ ɔ ȸȽȶȾ  əɌ ɚɍ-

ɗɌɝɞɨ ɌɖɜɚɘɔɌɗɨəɚɏɚ ɚɞɜɚɝɞɖɌ ɗɚɛɌɞɖɔ ɛɚɘɑɥɌ-

ɗɔ ɜɌɐɔɚɌɖɞɔɎəɟɪ ɘɑɞɖɟ (2 ɘȭɖ).  ȻɌɢɔɑəɞɌ ɚɍ-

ɝɗɑɐɚɎɌɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ Ɏ ɜɑɒɔɘɑ Ⱦotal 

Body, Ɏ ɞɑɣɑəɔɑ 10-12 ɘɔəɟɞ  ɛɚ ɛɜɚɏɜɌɘɘɑ 

Lung Spect, Ɏ ɛɚɗɚɒɑəɔɔ ɐɑɞɑɖɞɚɜɚɎ 180 ɏɜɌɐɟ-

ɝɚɎ, ɚɜɍɔɞɌ ɩɗɗɔɛɞɔɣɑɝɖɌɫ, 32 ɌɓɔɘɟɞɌ, 40 ɝɑɖ 

əɌ ɟɏɚɗ. ȺɍɜɌɍɚɞɖɟ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɧɝɚɖɚɣɌɝɞɚɞəɚɏɚ ɠɔɗɨɞɜɌ 

Furye ɞɜɌəɝɠɚɜɘɌɢɔɔ ɛɚ ɘɑɞɚɐɟ ȹenning. ɉɠ-

ɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɝɚ-

ɝɞɌɎɔɗɌ 1,2-1,8 ɘȳɎ. 

ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɎɚɐɔɗɔ əɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɠɌɡ çAsteionè 

(Toshiba) ɔ Ȯright Speed (GE). ȻɌɢɔɑəɞɌ ɚɍɝɗɑ-

ɐɚɎɌɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ ɝ ɜɟɖɌɘɔ ɓɌ ɏɚɗɚɎɚɕ, 

ɍɑɓ əɌɖɗɚəɌ ɏɑəɞɜɔ, Ɏ ɖɜɌəɔɚ-ɖɌɟɐɌɗɨəɚɘ 

əɌɛɜɌɎɗɑəɔɔ, ɝ ɓɌɐɑɜɒɖɚɕ ɐɧɡɌəɔɫ əɌ ɝɛɚɖɚɕ-

əɚɘ Ɏɐɚɡɑ. ȹɌɛɜɫɒɑəɔɑ ɝɚɝɞɌɎɗɫɑɞ 120 ɖȮȾ, 

ɩɖɝɛɚɓɔɢɔɫ ɚɐəɚɏɚ ɝɜɑɓɌ 90 ɘȬɝ, ɤɌɏ ɝɛɔɜɌɗɔ 

(pitch) 3,5, ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɝɘ, ɔəɖɜɑɘɑəɞ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ 5 ɘɘ. ɉɠɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞ-

əɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɝɚɝɞɌɎɔɗɌ 3,4 ɘȳɎ. 

ȳɌɞɑɘ   Ɏɧɛɚɗəɫɗɔ   ɝɚɎɘɑɥɑəɔɑ  ɖɚɘɛɨɪ- 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɝɖɌəɚɎ ȸȽȶȾ ɔ ȺɀɉȶȾ 

əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɏɌɘɘɌ-ɖɌɘɑɜɧ ɛɜɔ əɌɗɔɣɔɔ 

ɠɟəɖɢɔɔ Fusion, Ɏ ɠɚɜɘɌɞɑ Dicom 3 ɝ ɠɟəɖɢɔ-

ɑɕ  Export -Import,   Ɏ  ɛɌɖɑɞɑ   Philips   JetStream  

Workspace. Ȯ ɐɌɗɨəɑɕɤɑɘ ɛɜɚɝɘɌɞɜɔɎɌɗɔ ɚɞ-

ɐɑɗɨəɚ Ɏɝɑ ɞɜɔ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ: ɠɟəɖɢɔɚ-

əɌɗɨəɧɑ, ɌəɌɞɚɘɔɣɑɝɖɔɑ ɔ ɝɚɎɘɑɥɑəəɧɑ əɌ ɚɐ-

əɚɘ ɛɚɗɑ ɩɖɜɌəɌ; ɝɞɜɚɔɗɔ ɝɚɎɘɑɥɑəəɚɑ 3-ɡ 

ɘɑɜəɚɑ ɔɓɚɍɜɌɒɑəɔɑ Ɏ ɠɚɜɘɌɞɑ P3Mip, ɘɑəɫɫ 

ɜɌɓɗɔɣəɧɑ ɠɔɗɨɞɜɧ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ: ɟ ɛɌɢɔɑəɞɚɎ 

ɁȺȭȷ ɝ ɞɫɒɑɗɚɕ ɩɘɠɔɓɑɘɚɕ (ɛɚ ɝɟɥɑɝɞɎɟɪɥɑɕ 

ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ ɐɑɝɞɜɟɖɢɔɔ) 

ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ  ɟ 87 

ɛɌɢɔɑəɞɚɎ (58%) ɩɘɠɔɓɑɘɌɞɚɓəɚɕ ɛɑɜɑɝɞɜɚɕɖɑ 

ɛɚɐɎɑɜɏɗɚɝɨ ɍɚɗɑɑ 75% ɗɑɏɚɣəɚɕ ɞɖɌəɔ Ɏ ɚɍɥɑɘ 

ɚɍɦɑɘɑ ɗɑɏɖɔɡ, ɟ 24 ɍɚɗɨəɧɡ ɛɜɚɞɫɒɑəəɚɝɞɨ 

ɩɘɠɔɓɑɘɌɞɚɓəɚ ɔɓɘɑəɑəəɚɕ ɞɖɌəɔ ɝɚɝɞɌɎɗɫɗɌ 

ɚɞ 51 ɐɚ 75%, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɎɧɜɌɒɑəəɚɕ 

ɩɘɠɔɓɑɘɑ ɗɑɏɖɔɡ. ȯɚɘɚɏɑəəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɩɘɠɔɓɑɘɌɞɚɓəɚ ɔɓɘɑəɑəəɧɡ ɟɣɌɝɞɖɚɎ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɟ 69 (44%) ɚɍɝɗɑɐɚɎɌəəɧɡ, ɏɑɞɑɜɚɏɑəəɚɑ ɟ 

81 (56%). ȿ ɛɌɢɔɑəɞɚɎ ɝ ɏɑɞɑɜɚɏɑəəɚɕ ɠɚɜɘɚɕ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ ɍɟɗɗɑɓəɧɡ ɔɓɘɑəɑəɔɕ ɛɜɑɔɘɟ-

ɥɑɝɞɎɑəəɚ ɎɑɜɡəɑɐɚɗɑɎɌɫ ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɜɑɐɑ-

ɗɫɗɌɝɨ ɟ 32% ɍɚɗɨəɧɡ, əɔɒəɑɐɚɗɑɎɌɫ ð ɟ 24%.   

Ȼɚ ɐɌəəɧɘ ȺɀɉȶȾ ɟ ɛɌɢɔɑəɞɚɎ ɝ 3 ɔ 4 

ɝɞɌɐɔɑɕ ɓɌɍɚɗɑɎɌəɔɫ ɔ Ȱȹ 2-3 ɝɞ. ɚɛɜɑɐɑɗɫɗɔɝɨ  

ɓəɌɣɔɞɑɗɨəɧɑ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɔɖɜɚɢɔɜ-

ɖɟɗɫɢɔɔ, ɜɌɓəɚɕ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ, ɖɚɞɚɜɧɑ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɔ ɟɣɌɝɞɖɌɘ ɩɘɠɔɓɑɘɌɞɚɓəɚ ɔɓ-

ɘɑəɑəəɚɕ ɞɖɌəɔ. ȰɚɎɚɗɨəɚ ɣɌɝɞɚ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ 

ɔɓɘɑəɑəɔɫ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɍɧɗɔ 

ɎɧɓɎɌəɧ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɚɎ ɗɚɖɌɗɨəɚɏɚ  ɛəɑɎ-

ɘɚɠɔɍɜɚɓɌ (Ɏ 47%), ɍɜɚəɡɚɩɖɞɌɓɚɎ (Ɏ 24%), 

ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ (Ɏ 27%)  ɝɗɟ-

ɣɌɑɎ (ȾɌɍɗɔɢɌ 1). 

ȮɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɘɑɗɖɔɡ ɔ 

ɘɑɗɨɣɌɕɤɔɡ ɍɜɚəɡɌɡ, ɛɜɚɫɎɗɫɪɥɔɑ ɝɑɍɫ ɖɚɘ-

ɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɘ ɛɜɔɓəɌɖɚɘ çɐɑɜɑ-

ɎɌ-Ɏ-ɛɚɣɖɌɡè, ɚɛɜɑɐɑɗɫɗɔɝɨ ɟ 15%,  ɛəɑɎɘɚəɔɔ 

ɜɌɓɗɔɣəɚɕ ɛɜɚɞɫɒɑəəɚɝɞɔ ð ɟ 12,5%,  ɢɑə-

ɞɜɌɗɨəɧɑ ɔ  ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ 

ð ɟ  4,9%  ɔ ɟ  8,1% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɍ ɞɌɖɒɑ Ɍɍ-

ɝɢɑɝɝɧ ɗɑɏɖɔɡ (2,1%) ɝɞɌəɚɎɔɗɔɝɨ ɛɜɔɣɔəɚɕ 

ɚɍɚɝɞɜɑəɔɫ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ ɁȺȭȷ ɔ ɟɡɟɐɤɑ-

əɔɫ ɚɍɥɑɏɚ ɝɚɝɞɚɫəɔɫ ɍɚɗɨəɧɡ, Ɍ ɞɌɖɒɑ ɔɓɘɑ-

əɑəɔɫ ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ (ȼɔɝ.1).   

Ȱɗɫ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ 

ɎɧɫɎɗɫɑɘɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɑɏɖɔɡ ɍɚɗɨəɧɘ Ɏɧ-

ɛɚɗəɫɗɔ ɝɚɎɘɑɥɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ȺɀɉȶȾ/ȸȽȶȾ. 

Ȼɜɔ ɏɚɘɚɏɑəəɚɘ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɩɘɠɔɓɑ-

ɘɌɞɚɓəɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɐɑɠɑɖɞɧ 

ɖɜɚɎɚɞɚɖɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɝɑɏɘɑəɞɌɜəɚɏɚ 

ɔ ɝɑɏɘɑəɞɌɜəɚɏɚ ɟɜɚɎəɫ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏɚ Ɏɝɑɡ 

ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ (ɜɔɝ. 2 Ɍ), ɛɜɔ ɩɞɚɘ ɟ ɩɞɔɡ ɍɚɗɨ-

əɧɡ ɓəɌɣɑəɔɑ ȺɀȮ1 ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ əɔɒɑ, ɣɑɘ 

ɟ ɍɚɗɨəɧɡ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɎɑɜɡəɑɐɚɗɑɎɧɘɔ 

ɔ əɔɒəɑɐɚɗɑɎɧɘɔ ɔɓɘɑəɑəɔɫɘɔ (r= 0,597, 

p<0,05). ȻɌɢɔɑəɞɧ ɝ ɐɔɠɠɟɓəɚɕ ɏɚɘɚɏɑəəɚɕ 

ɩɘɠɔɓɑɘɚɕ ɞɌɖɒɑ ɔɘɑɗɔ ɍɚɗɨɤɔɕ ɜɔɝɖ ɜɌɓɎɔ-

ɞɔɫ ɞɜɚɘɍɚɩɘɍɚɗɔɔ ɗɑɏɖɔɡ (r= 0,532, p<0,05).  

Ⱥɐəɔɘ ɔɓ ɜɌɐɔɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɛɌəɗɚɍɟɗɫɜəɚɕ ɩɘɠɔɓɑɘɧ, ɝ ɛɜɑɔɘɟɥɑɝɞɎɑə-

əɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ 

(ɟ 32% ɛɌɢɔɑəɞɚɎ), ɫɎɗɫɗɚɝɨ əɌɗɔɣɔɑ ɚɖɜɟɏɗɚɕ ɔ 

əɑɛɜɌɎɔɗɨəɚɕ ɠɚɜɘɧ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ, ɝ 

ɞɑəɐɑəɢɔɑɕ ɖ ɝɗɔɫəɔɪ ɔ ɠɚɜɘɔɜɚɎɌəɔɪ ɛɚɗəɚ-

ɝɞɨɪ ɗɔɤɑəəɧɡ ɖɜɚɎɚɞɚɖɌ ɟɣɌɝɞɖɚɎ ɗɑɏɖɔɡ, ɓɌ-

ɡɎɌɞɧɎɌɪɥɔɡ Ɏɝɪ ɐɚɗɪ  ɔɗɔ 2 ɝɑɏɘɑəɞɌ, ɛɜɔ 

ɩɞɚɘ ɞɌɖɒɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑ-

əɔɫ ɖɜɚɎɚɞɚɖɌ ɝɟɍɝɑɏɘɑɞɌɜəɚɏɚ ɟɜɚɎəɫ, ɜɌɝɛɚ-

ɗɌɏɌɪɥɔɑɝɫ Ɏ ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɐɚɗɫɡ (ɜɔɝ. 2 

ɍ). ȬəɌɗɚɏɔɣəɧɑ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚ-

ɞɚɖɌ, ɝ ɛɜɑɘɟɥɑɝɞɎɑəəɧɘ ɜɌɝɛɚɗɚɒɑəɔɑɘ Ɏ 

əɔɒəɔɡ ɚɞɐɑɗɌɡ ɗɑɏɖɔɡ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 24% 

ɝɗɟɣɌɑɎ, ɛɜɔ ɩɞɚɘ ɍɚɗɑɑ ɘɑɗɖɔɑ ɐɑɠɑɖɞɧ ɖɜɚɎɚ-

ɞɚɖɌ ɍɧɗɔ ɎɧɫɎɗɑəɧ  Ɏ Ɏɑɜɡəɑɕ ɔ ɝɜɑɐəɑɕ ɐɚɗɫɡ 

(ɜɔɝ. 2 Ɏ). ȿɣɌɝɞɖɔ ɝ ɖɚɘɛɑəɝɌɞɚɜəɧɘ ɟɝɔɗɑəɔ-

ɑɘ ɖɜɚɎɚɞɚɖɌ ɎɝɞɜɑɣɌɗɔɝɨ ɝ ɚɐɔəɌɖɚɎɚɕ ɣɌɝɞɚ-

ɞɚɕ, ɔ ɜɌɓɗɔɣɔɫ ɍɧɗɔ əɑɐɚɝɞɚɎɑɜəɧɘɔ (p<0,05). 

ȼɌɓɘɑɜ ɗɑɏɖɔɡ ɟɎɑɗɔɣɔɎɌɗɝɫ ɐɚ 30% ɎɝɗɑɐɝɞɎɔɑ 

ɟɎɑɗɔɣɑəɔɫ Ɏɚɓɐɟɤəɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ ɗɑɏɖɔɡ ɓɌ 

ɝɣɑɞ ɐɑɝɞɜɟɖɢɔɔ ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ 

(ɜɔɝ. 2 ɏ). 

Ȼɚ əɌɤɔɘ əɌɍɗɪɐɑəɔɫɘ ɐɑɠɔɢɔɞ ɛɑɜɠɟ-

ɓɔɔ, ɝɚɝɞɌɎɗɫɪɥɔɕ 75% ɔ ɍɚɗɑɑ (ɛɚ B.C. ȽɌɎɑ-

ɗɨɑɎɟ, 1985), ɫɎɗɫɗɝɫ ɖɜɔɞɔɣɑɝɖɔɘ, ɐɌɎɗɑəɔɑ Ɏ 

ɗɑɏɚɣəɚɕ  Ɍɜɞɑɜɔɔ  ɛɜɑɎɧɤɌɗɚ  60  ɘɘ.ɜɞ.ɝɞ.,  ɔ  

ȾɌɍɗɔɢɌ ʈ1.    Ƚɚɝɟɐɔɝɞɧɑ əɌɜɟɤɑəɔɫ, ɎɧɫɎɗɑəəɧɑ ɟ ɛɌɢɔɑəɞɚɎ ɁȺȭȷ ɔ ȴɀȬ. 

ʅʦʟʦʣʦʛʠʷ ʌɸ ʍʆɹʃ ɺʩʝʛʦ 

ʉʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ 45 150 195 

ʊʨʦʤʙʦʵʤʙʦʣʠʷ ʣʝʛʦʯʥʦʡ ʘʨʪʝ-

ʨʠʠ 
1
 42 53 

ʅʘʨʫʰʝʥʠʝ ʧʝʨʬʫʟʠʠ, ʭʘʨʘʢʪʝʨ-

ʥʦʝ ʜʣʷ ʧʨʦʮʝʩʩʘ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʨʦʤʙʦʟ çin situè ʚ ʟʦʥʝ ʬʠʙʨʦʟ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ) 

23 79 102 

ʃʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 42 148 180 

ʇʦʩʣʝʜʩʪʚʠʷ ʣʝʛʦʯʥʦʛʦ ʢʨʦʚʦʪʝ-

ʯʝʥʠʷ ʠ ʢʨʦʚʦʭʘʨʢʘʥʴʷ 
3 5 8 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

 

ȼɔɝ. 1,Ɏ. 

 

ȼɔɝ. 1,ɏ. 

 

ȼɔɝ. 1,ɐ. 

 

ȼɔɝ. 1,ɒ. 

ȼɔɝ. 1.  ȴɓɘɑəɑəɔɫ Ɏ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ.  ȸȽȶȾ ɌəɏɔɚɏɜɌɠɔɫ, ȺɀɉȶȾ ɔ 

ȺɀɉȶȾ/ȸȽȶȾ. 

Ȭ - ɟɣɌɝɞɖɔ ɗɚɖɌɗɨəɚɏɚ ɛəɑɎɘɚɠɔɍɜɚɓɌ; ȭ - ɘɑɤɚɞɣɌɞɧɑ ɍɜɚəɡɚɩɖɞɌɓɧ; Ȯ - ȾɉȷȬ ɘɑɗɖɔɡ ɎɑɞɎɑɕ ; ȯ - əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ Ɏ ɗɑɏɖɔɡ; Ȱ - ȭɜɚəɡɔɚɗɔɞ; Ȳ - Ɍɍɝɢɑɝɝ Ɏ ɗɑɏɖɔɡ. 
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ɛɌɢɔɑəɞɧ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɛɚɏɔɍɌɗɔ ɚɞ ɞɫɒɑɗɚɕ 

ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (ɜɔɝ. 2 ɐ). 

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ, ɛɚ ɐɌəəɧɘ ɜɌɐɔɚɗɚ-

ɏɔɣɑɝɖɚɏɚ  ɔɝɝɗɑɐɚɎɌəɔɫ,  ɟ Ɏɝɑɡ  ɍɚɗɨəɧɡ ɁȺȭȷ 

ɟɒɑ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɚɛɜɑɐɑɗɫ-

ɗɔɝɨ ɐɔɠɠɟɓəɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ, ɝ ɚɍ-

ɥɔɘ ɑɏɚ ɝəɔɒɑəɔɑɘ ɔ ɛɚɫɎɗɑəɔɑɘ ɘɑɗɖɔɡ ɐɑ-

ɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ Ɏ ɛɗɌɥɑɎɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɔɡ 

ɐɚɗɑɕ ɗɑɏɖɔɡ, ɣɞɚ ɚɝɚɍɑəəɚ ɡɚɜɚɤɚ ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ ɛɜɔ Ɏɧɛɚɗəɑəɔɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɛɑɜɠɟ-

ɓɔɚəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ (ɜɔɝ. 3 Ɍ, ɍ, Ɏ).  

ȼɌɓɘɑɜ ɗɑɏɖɔɡ əɑ ɔɓɘɑəɫɗɝɫ. Ȼɜɔ ɩɞɚɘ 

əɌɜɟɤɑəɔɕ ɠɟəɖɢɔɔ ɐɧɡɌəɔɫ əɑ ɍɧɗɚ ɎɧɫɎɗɑ-

əɚ (ɔɗɔ ɚɝəɚɎəɧɑ ɑɑ ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ əɌ əɔɒ-

əɑɕ ɏɜɌəɔɢɑ əɚɜɘɧ). ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ ɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɘɑɞɚɐɔɖ ɛɚɓɎɚɗɔɗɚ ɚɍəɌɜɟɒɔɞɨ ɞɚəɖɔɑ 

ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨ-

əɧɡ: ɛɚɎɧɤɑəɔɑ Ɏɚɓɐɟɤəɚɝɞɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

(ɛɌəɗɚɍɟɗɫɜəɌɫ ɔ ɢɑəɞɜɔɌɢɔəɌɜəɌɫ ɩɘɠɔɓɑɘɌ) 

ð 52%; ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ ɝɑɏɘɑəɞɌɜəɧɡ ɔ ɝɟɍ-

ɝɑɏɘɑəɞɌɜəɧɡ ɍɜɚəɡɚɎ ð 81%; ɍɟɗɗɧ ɜɌɓɗɔɣəɚɏɚ 

ɐɔɌɘɑɞɜɌ ð 3%. Ȼɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɕ ȶȾ ɔɓɘɑ-

əɑəɔɑ ɎɚɓɐɟɡɚəɌɛɚɗəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ð 

94%. Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɛɚɐɞɎɑɜɒɐɌɪɞ ɜɑ-

ɓɟɗɨɞɌɞɧ ɐɜɟɏɔɡ ɌɎɞɚɜɚɎ [4, 6, 7, 8], ɟɖɌɓɧɎɌɎ-

ɤɔɡ əɌ ɜɌəəɑɑ ɜɌɓɎɔɞɔɑ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ 

ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɛɜɔ ɁȺȭȷ. ȮɧɫɎɗɑəəɧɑ əɌɜɟ-

ɤɑəɔɫ Ɏɜɫɐ ɗɔ ɘɚɒəɚ ɚɍɦɫɝəɔɞɨ ɞɚɗɨɖɚ Ɏɗɔɫ-

əɔɑɘ ɏɔɛɚɖɝɔɔ, ɛɚɝɖɚɗɨɖɟ əɑɗɨɓɫ ɔɝɖɗɪɣɔɞɨ 

ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɖɜɚɎɚɞɚɖ ɞɑɖɟɥɑɏɚ Ɏ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɑ ɎɚɝɛɌɗɑəɔɫ.  

ȶ ɝɚɒɌɗɑəɔɪ, ɝɑɜɨɑɓəɧɑ ɞɜɟɐəɚɝɞɔ Ɏ ɜɌə-

əɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɁȺȭȷ ɛɜɔɎɚɐɫɞ ɖ ɞɚɘɟ, ɣɞɚ 

ɍɚɗɨɤɔəɝɞɎɚ ɍɚɗɨəɧɡ ɛɚɛɌɐɌɪɞ ɛɚɐ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɚɑ əɌɍɗɪɐɑəɔɑ ɚɍɧɣəɚ ɛɚɓɐəɚ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɔɘɑəəɚ ɩɞɔ ɍɚɗɨəɧɑ ɛɜɑɐɝɞɌɎɗɫɪɞ 

əɌɔɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ, ɖɌɖ ɝ ɞɑɚɜɑɞɔɣɑɝɖɚɕ ɞɚɣ-

ɖɔ ɓɜɑəɔɫ (ɔɓɟɣɑəɔɑ ɩɞɔɚɛɌɞɚɏɑəɑɞɔɣɑɝɖɔɡ Ɍɝ-

ɛɑɖɞɚɎ ɍɚɗɑɓəɔ), ɞɌɖ ɔ ɝ ɛɜɌɖɞɔɣɑɝɖɚɕ, ɟɣɔɞɧ-

ɎɌɫ ɌɖɞɟɌɗɨəɚɝɞɨ ɛɜɚɍɗɑɘɧ ɐɗɫ ɓɐɜɌɎɚɚɡɜɌəɑ-

əɔɫ, ɛɚɞɚɘɟ ɣɞɚ ɗɔɤɨ ɛɜɔ ɗɑɏɖɚɕ ɁȺȭȷ əɌɜɟ-

ɤɑəɔɫ ɛɑɜɠɟɓɔɔ ɫɎɗɫɪɞɝɫ ɚɍɜɌɞɔɘɧɘɔ.  

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

 

ȼɔɝ. 2,ɏ. 

 

ȼɔɝ. 2,ɐ. 

ȼɔɝ. 2,Ɍ.  ȮɌɜɔɌəɞɧ əɌɜɟɤɑəɔɕ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ. 

Ȭ - ɐɔɠɠɟɓəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ; ȭ - Ɏɑɜɡəɑ-ɐɚɗɑɎɚɕ ɞɔɛ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ; Ȯ ð əɔɒ-

əɑ-ɐɚɗɑɎɚɕ ɞɔɛ əɌɜɟɤɑəɔɕ ɛɑɜɠɟɓɔɔ; ȯ - ɚɛɜɑɐɑɗɑəɔɑ ɛɗɚɥɌɐɔ ɗɑɏɖɔɡ əɌ ɝɢɔəɞɔɏɜɌɘɘɑ ɟ ɍɚɗɨəɚɏɚ ɁȺȭȷ 

ɞɫɒɑɗɚɏɚ ɞɑɣɑəɔɫ; Ȱ - ɝɢɔəɞɔɏɜɌɘɘɌ ɍɚɗɨəɚɏɚ Ȭ., 66 ɗɑɞ,  ɐɔɠɠɟɓəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɐɑɠɑɖɞɚɎ ɛɑɜɠɟɓɔɔ, 

ɐɑɠɔɢɔɞ ɛɑɜɠɟɓɔɔ -75%. 
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ȿ  ɍɚɗɨəɧɡ  ɔɐɔɚɛɌɞɔɣɑɝɖɔɘ ɠɔɍɜɚɓɔɜɟɪ- 

ɥɔɘ ɌɗɨɎɑɚɗɔɞɚɘ ɔɓɘɑəɑəɔɫ Ɏ ɗɑɏɚɣəɚɕ ɛɌɜɑə-

ɡɔɘɑ ɝɖɗɌɐɧɎɌɪɞɝɫ ɔɓ ɞɜɑɡ ɚɝəɚɎəɧɡ ɖɚɘɛɚ-

əɑəɞɚɎ: ɚɞɑɖ ɗɑɏɚɣəɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ, əɌɖɚɛɗɑ-

əɔɑ ɖɗɑɞɚɣəɧɡ ɩɗɑɘɑəɞɚɎ ɔ ɜɌɓɎɔɞɔɑ ɠɔɍɜɚɓɌ. 

ȻɜɌɖɞɔɣɑɝɖɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɩɞɔ ɔɓɘɑəɑəɔɫ 

ɛɜɑɚɍɗɌɐɌɪɞ Ɏ ɍɌɓɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ, ɔ ɡɌɜɌɖɞɑɜɔ-

ɓɟɪɞɝɫ ɍɚɗɨɤɔɘ ɛɚɗɔɘɚɜɠɔɓɘɚɘ ð Ɏ ɛɜɚɢɑɝɝ 

ɎɚɎɗɑɖɌɪɞɝɫ ɖɌɖ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɑ, ɞɌɖ ɔ Ɍɗɨ-

Ɏɑɚɗɫɜəɧɑ ɚɞɐɑɗɧ Ɏɞɚɜɔɣəɧɡ ɗɑɏɚɣəɧɡ ɐɚɗɑɖ. 

ȽɚɣɑɞɌəɔɑ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔ ɌɗɨɎɑɚɗɫɜəɧɡ 

ɔɓɘɑəɑəɔɕ, ɜɌɝɛɜɑɐɑɗɑəɔɑ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ 

əɔɒəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɑɏɖɔɡ ɝ ɝɟɍɛɗɑɎɜɌɗɨəɚɕ 

ɗɚɖɌɗɔɓɌɢɔɑɕ  ɫɎɗɫɪɞɝɫ ɛɌɞɚɏəɚɘɚəɔɣəɧɘɔ ɐɗɫ 

ȴɀȬ. Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɓɌɍɚɗɑɎɌəɔɫ Ɏɚɓ-

ɘɚɒəɚ ɚɍɜɌɓɚɎɌəɔɑ ɖɔɝɞɚɎɔɐəɧɡ ɛɜɚɝɎɑɞɗɑəɔɕ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɟɍɛɗɑɎɜɌɗɨəɚ ɔ əɌɐɐɔɌ-

ɠɜɌɏɘɌɗɨəɚ, ɣɞɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɠɚɜɘɔɜɚɎɌ-

əɔɔ  çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè (ɜɔɝ. 4 Ɍ, ɍ, Ɏ, ɏ). 

Ⱥɣɑəɨ ɎɌɒəɚɕ ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ ɎɧɫɎ-

ɗɑəɔɑ ɝɚɣɑɞɌəɔɫ ȴɀȬ əɌ ɝɞɌɐɔɔ  ɠɚɜɘɔɜɚɎɌəɔɫ 

ɘɑɗɖɚɖɔɝɞɚɓəɧɡ ɛɚɗɚɝɞɑɕ ɔ ɠɚɜɘɔɜɚɎɌəɔɑ çɝɚ-

ɞɚɎɚɏɚ ɗɬɏɖɚɏɚè ɝ ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɑɕ (ɞɜɚɘ-

ɍɚɩɘɍɚɗɔɫ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ, ɞɜɚɘɍɚɓ çin situè), 

ɚəɖɚɗɚɏɔɣɑɝɖɔɘɔ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɜɚɢɑɝ-

ɝɌɘɔ. ȺɝəɚɎəɧɘɔ ɚɞɗɔɣɔɞɑɗɨəɧɘɔ ȶȾ-

ɛɜɔɓəɌɖɌɘɔ ɛɜɔɝɚɑɐɔəɑəɔɫ ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚ-

ɏɔɔ ɍɧɗɔ: ɘɚɓɌɔɣəɚɝɞɨ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ;  ɝɟɍ-

ɛɗɑɎɜɌɗɨəɧɑ ɟɣɌɝɞɖɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɗɑɏɚɣəɚɕ 

ɞɖɌəɔ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ (ɝ ɟɞɚɗɥɑəɔɑɘ 

ɌɢɔəɌɜəɧɡ ɝɞɑəɚɖ ð ɛɜɚɫɎɗɑəɔɫ ɏɑɘɚɜɜɌɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɛɔɞɧɎɌəɔɫ), ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɝɑɏɘɑə-

ɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ ɗɑɏɖɔɡ, ɍɑɓ ɝɔɘɛɞɚɘɌ çɎɚɓ-

ɐɟɤəɚɕ ɍɜɚəɡɚɏɜɌɠɔɔè, əɑ əɌɖɌɛɗɔɎɌɪɥɔɑ 

ɖɚəɞɜɌɝɞəɚɑ ɎɑɥɑɝɞɎɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɍɚɗɪɝ-

əɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ; ɐɑɠɑɖɞɧ ɓɌɛɚɗəɑəɔɫ 

ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ ɖɚəɞɜɌɝɞəɧɘ ɎɑɥɑɝɞɎɚɘ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ȶȾ-ɌəɏɔɚɏɜɌɠɔɔ; ɟɣɌɝɞɖɔ əɌɜɟɤɑ-

əɔɫ ɛɑɜɠɟɓɔɔ ɞɜɑɟɏɚɗɨəɚɕ ɠɚɜɘɧ, ɜɌɝɛɚɗɚ-

ɒɑəəɧɑ ɝɟɍɛɗɑɎɜɌɗɨəɚ əɌ ȺɀɉȶȾ (ɛɜɔ ɝɚɎɘɑ-

ɥɑəɔɔ ȺɀɉȶȾ-ȶȾ, ɗɚɖɌɗɔɓɟɪɥɔɑɝɫ Ɏ ɚɍɗɌɝɞɔ 

ɔəɠɌɜɖɞɌ ɗɑɏɖɚɏɚ,  ɗɔɍɚ Ɏ ɓɚəɑ ɚɞɝɟɞɝɞɎɔɫ ɔɓɘɑ- 

əɑəɔɕ əɌ ȶȾ); ɛɜɔɓəɌɖɔ ɗɑɏɚɣəɚɕ ɏɔɛɑɜɞɑəɓɔɔ 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

ȼɔɝ. 3.  ɀɟəɖɢɔɚəɌɗɨəɌɫ ɛɑɜɠɟɓɔɚəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɍɚɗɨəɚɏɚ ɁȺȭȷ 1 ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ. 

Ɍ - ɗɑɏɖɔɑ ɛɜɔ ɝɛɚɖɚɕəɚɘ ɐɧɡɌəɔɔ, ɍ - əɌ Ɏɐɚɡɑ; Ɏ - əɌ Ɏɧɐɚɡɑ. 

ȾɌɍɗɔɢɌ ʈ2.     ȷɟɣɑɎɧɑ ɛɜɔɓəɌɖɔ  ɛɜɔɝɚɑɐɔəɑəɔɫ ɝɚɝɟɐɔɝɞɧɡ əɌɜɟɤɑəɔɕ. 

ʃʫʯʝʚʳʝ ʧʨʠʟʥʘʢʠ ʏʠʩʣʦ 

ʙʦʣɹʥ
ʭ 
% 

ʂʊ-ʢʘʨʪʠʥʘ ʠʥʬʘʨʢʪʘ ʣʝʛʢʦʛʦ 67 34,4 

ʂʊ-ʢʘʨʪʠʥʘ ʧʨʦʷʚʣʝʥʠʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʟʘʩʪʦʷ ʠ ʦʪʝʢʘ ʣʝʛ-

ʢʠʭ 
24 12,3 

ɾʠʜʢʦʩʪʴ ʚ ʧʦʣʦʩʪʠ ʧʝʨʠʢʘʨʜʘ 7 3,5 

ɾʠʜʢʦʩʪʴ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ 22 11,3 

ɻʝʤʦʨʨʘʛʠʯʝʩʢʦʝ ʧʨʦʧʠʪʳʚʘʥʠʝ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ (ʧʦʩʣʝʜʩʪʚʠʷ 

ʣʝʛʦʯʥʦʛʦ
ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ ʢʨʦʚʦʭʘʨʢʘʥʴʷ) 
8 4,1 

ʆʙʳʟʚʝʩʪʚʣʝʥʥʳʡ ʪʨʦʤʙ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 9 4,6 

ʂʊ-ʧʨʠʟʥʘʢʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ 183 93,8 

ɼʝʬʝʢʪʳ ʟʘʧʦʣʥʝʥʠʷ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʢʦʥʪʨʘʩʪʥʳʤ ʚʝʱʝ-

ʩʪʚʦʤ (ʧʨʠ ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ) 
53 27,2 

ʃʦʢʘʣʴʥʳʝ ʩʝʛʤʝʥʪʘʨʥʳʝ ʠ ʩʫʙʩʝʛʤʝʥʪʘʨʥʳʝ ʜʝʬʝʢʪʳ ʧʝʨʬʫ-

ʟʠʠ ʧʨʠ ʆʌʕʂʊ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʊʕʃɸ  
94 48,2 

ʅʘʨʫʰʝʥʠʝ ʧʝʨʬʫʟʠʠ ʧʨʠ ʆʌʕʂʊ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʨʘʟʥʳʭ ʪʠ-

ʧʦʚ ʍɼʅ 
195 100 
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(ȾɌɍɗɔɢɌ 2).   

Ȼɜɔ ɛɜɔɝɚɑɐɔəɑəɔɔ ɚɛɟɡɚɗɑɎɚɕ ɛɌɞɚɗɚɏɔɔ 

ɖ ȴɀȬ, əɌɝɞɚɜɌɒɔɎɌɪɥɔɘɔ ɠɌɖɞɚɜɌɘɔ ɫɎɗɫ-

ɗɔɝɨ ɔɓɘɑəɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɐɔɝɝɑɘɔəɌɢɔɔ Ɏ ɗɑ-

ɏɚɣəɚɕ ɞɖɌəɔ (ɛɜɔɝɚɑɐɔəɑəɔɑ ɐɔɝɝɑɘɔəɌɢɔɔ 

ɏɑɘɌɞɚɏɑəəɚɏɚ ɞɔɛɌ ð ɡɌɚɞɔɣɑɝɖɔ ɜɌɝɛɚɗɚɒɑə-

əɧɑ ɚɣɌɏɔ), ɛɚɫɎɗɑəɔɑ ɘɫɏɖɚɞɖɌəəɧɡ ɟɓɗɚɎɧɡ 

əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɔ ɛɚɜɌɒɑəɔɑ ɏɜɟɛɛ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ, əɑ ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɐɌəəɚɏɚ ɔə-

ɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ Ɍɝɔɘ-

ɘɑɞɜɔɣəɚɝɞɨ ɔɡ ɛɚɜɌɒɑəɔɫ.   

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ɟ ɍɚɗɨəɧɡ ȴɀȬ ɛɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ ɡɌɜɌɖ-

ɞɑɜəɚɏɚ ɐɗɫ ɀȬ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè əɌɔɍɚɗɑɑ ɣɌ-

ɝɞɚ ɎɧɫɎɗɫɗɝɫ ɎəɟɞɜɔɐɚɗɨɖɚɎɧɕ ɠɔɍɜɚɓ (66,1%) 

ɝ əɌɗɔɣɔɑɘ çɓɌɝɞɧɎɤɑɕè ɖɌɜɞɔəɧ ɟɝɔɗɑəɔɫ 

ɎəɟɞɜɔɐɚɗɨɖɚɎɚɏɚ ɔəɞɑɜɝɞɔɢɔɫ, Ɍ ɞɌɖɒɑ ɠɚɜ-

ɘɔɜɚɎɌəɔɑ ɍɗɌɏɚɛɜɔɫɞəɧɡ ɞɔɛɚɎ ɛəɑɎɘɚɠɔɍɜɚ-

ɓɌ ð ɞɫɒɔɝɞɚɏɚ (36,9%) ɔ ɓɎɑɓɐɣɌɞɚɏɚ (5,4%) ɡɌ-

ɜɌɖɞɑɜɌ. ȾɌɖɒɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɐɔɠɠɟɓəɧɑ 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

 

ȼɔɝ. 4,ɏ. 

 

ȼɔɝ. 4,ɐ. 

 

ȼɔɝ. 4,ɑ. 

ȼɔɝ. 4.  ȴɓɘɑəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɝ ȴɀȬ Ɏ ɝɞɌɐɔɔ ɠɚɜɘɔ-

ɜɚɎɌəɔɫ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè. 

Ȭ ð ɝɞɌɐɔɫ ɠɚɜɘɔɜɚɎɌəɔɫ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè Ɏ ɝɜɑɐəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɠɌɓɌ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɚɞɑ-

ɖɌ, ɛɚɫɎɗɑəɔɑ ɖɔɝɞɚɓəɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ; ȭ - ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ ɔəɞɑɜɝɞɔɢɔɫ; Ȯ - ɞɔɛɔɣəɌɫ 

ɖɌɜɞɔəɌ çɝɚɞɚɎɚɏɚ ɗɑɏɖɚɏɚè; ȯ- ɖɔɝɞɚɓəɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɗɑɏɚɣəɚɕ ɞɖɌəɔ; Ȱ - əɌɜɟɤɑəɔɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏ-

ɖɔɡ Ɏ əɌɐɐɔɌɠɜɌɏɘɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɟ ɍɚɗɨəɧɡ ɝ ɠɔɍɜɚɓəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ; ȱ - əɌɜɟɤɑəɔɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ 

ɗɑɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɝ ɖɔɝɞɚɓəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ, əɑ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɑ ɝɑɏɘɑəɞɌɜəɚɘɟ ɝɞɜɚɑəɔɪ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

(13,1%), ɟɣɌɝɞɖɔ ɚɜɏɌəɔɓɟɪɥɑɕɝɫ ɛəɑɎɘɚəɔɔ 

(6,2%) ɔ ɗɚɖɌɗɨəɧɑ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑ-

əɔɫ (11,5%), ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ əɌɗɔɣɔɔ ɖɚ-

ɘɚɜɍɔɐəɧɡ ɛɜɚɢɑɝɝɚɎ (ɛəɑɎɘɚəɔɫ, ɔəɠɌɜɖɞ 

ɗɑɏɖɚɏɚ).  

Ȼɜɔ ɠɚɜɘɔɜɚɎɌəɔɔ çɝɚɞɚɎɚɏɚ ɗɬɏɖɚɏɚè (Ȱȹ 

3ɝɞ.), ɖɚɞɚɜɚɑ ɛɜɑɐɛɚɗɌɏɌɑɞ ɛɚɗəɟɪ ɛɚɞɑɜɪ 

ɝɞɜɟɖɞɟɜəɚɝɞɔ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, əɌɜɟɤɑəɔɫ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ ɗɑɏɖɔɡ ɍɧɗɔ ɓəɌɣɔɞɑɗɨəɧɘɔ. ȷɚ-

ɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ ɘɚɏɗɔ ɓɌɡɎɌɞɧɎɌɞɨ ɝɑɏɘɑə-

ɞɧ ɔ ɐɚɗɔ ɗɑɏɖɔɡ ɔ ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏɚ Ɏɝɑɡ ɚɞɐɑ-

ɗɌɡ. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ȺɀɉȶȾ ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɝɚɎɘɑɥɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɫ ɝ ɐɌəəɧɘɔ ȶȾ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɠɔɍɜɚɓɔɜɟɪɥɔɘɔ ɌɗɨɎɑɚɗɔɞɌɘɔ 

ɚɛɜɑɐɑɗɫɗɚɝɨ əɌɜɟɤɑəɔɑ ɛɑɜɠɟɓɔɔ Ɏ ɚɍɗɌɝɞɔ 

ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɛəɑɎɘɚɠɔɍɜɚɓɌ (ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɚɞɐɑɗɧ) (ɜɔɝ. 4 

ɐ), ɞɌɖɒɑ ɚɛɜɑɐɑɗɫɗɔɝɨ ɗɚɖɌɗɨəɧɑ əɌɜɟɤɑəɔɫ 

ɛɑɜɠɟɓɔɔ ɜɌɓəɚɕ ɠɚɜɘɧ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ əɑ-

ɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ, ɝɟɍɝɑɏɘɑəɞɌɜəɚɏɚ ɟɜɚɎəɫ, 

ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏɚ Ɏɝɑɡ ɚɞɐɑɗɌɡ 

ɗɑɏɖɔɡ (ɜɔɝ. 4 ɑ). ȺɝəɚɎəɚɕ ɚɞɗɔɣɔɞɑɗɨəɚɕ ɡɌ-

ɜɌɖɞɑɜɔɝɞɔɖɚɕ əɌɜɟɤɑəɔɕ ɖɜɚɎɚɞɚɖɌ ɛɜɔ ȴɀȬ 

ɍɧɗɚ ɞɚ, ɣɞɚ əɌ Ɏɝɑɡ ɝɞɌɐɔɫɡ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ ɜɌɓɘɑɜ ɗɑɏɖɔɡ əɑ ɘɑəɫɗɝɫ, əɑɝɘɚɞɜɫ 

əɌ ɜɌɓɗɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɖɜɚɎɚɞɚɖɌ. Ȼɜɔɝɚɑɐɔ-

əɑəɔɑ ɝɚɝɟɐɔɝɞɧɡ əɌɜɟɤɑəɔɕ ɟ 40% ɛɌɢɔɑəɞɚɎ 

ɝ ȴɀȬ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɎɌɗɚ ɞɫɒɑɝɞɨ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ ɝɞɑɛɑəɨ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚ-

ɝɞɔ. ȶɗɔəɔɣɑɝɖɔ ɩɞɚ ɛɜɚɫɎɗɫɗɚɝɨ əɌɜɌɝɞɌəɔɑɘ 

ɚɐɧɤɖɔ, ɛɚɫɎɗɑəɔɑɘ ɖɜɚɎɚɡɌɜɖɌəɨɫ, ɛɚɫɎɗɑəɔ-

ɑɘ ɍɚɗɑɕ ɛɜɔ ɐɧɡɌəɔɔ.  

ȹɑɚɍɡɚɐɔɘɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚɑ 

əɌɜɟɤɑəɔɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ ɗɑɏɖɔɡ əɑ ɝɚɛɜɚ-

ɎɚɒɐɌɗɚɝɨ ɝɞɚɗɨ ɒɑ ɎɧɜɌɒɑəəɧɘ ɛɚɎɧɤɑəɔɑɘ 

ɐɌɎɗɑəɔɫ Ɏ ɝɔɝɞɑɘɑ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑ-

əɔɫ ɖɌɖ ɟ ɍɚɗɨəɧɡ ɁȺȭȷ, ɞɌɖ ɔ ɛɜɔ ȴɀȬ. ȹɑ-

ɝɘɚɞɜɫ əɌ ɝɟɥɑɝɞɎɑəəɧɑ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚəɧ ɗɑɏɖɔɡ, Ɍ ɔɘɑəəɚ, ɎɧɜɌ-

ɒɑəəɧɑ ɚɍɝɞɜɟɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ, ɏɔɛɑɜɔə-

ɠɗɫɢɔɪ ɗɑɏɖɔɡ ɛɜɔ ɁȺȭȷ ɔ ɓəɌɣɔɞɑɗɨəɧɑ ɜɑ-

ɝɞɜɔɖɞɔɎəɧɑ əɌɜɟɤɑəɔɫ ɛɜɔ ȴɀȬ, ɛɚɎɧɤɑəɔɑ 

ȽȰȷȬ əɚɝɔɗɚ ɟɘɑɜɑəəɚ ɎɧɜɌɒɑəəɧɕ ɡɌɜɌɖɞɑɜ. 

ȹɌɤɔ ɐɌəəɧɑ ɝɚɛɚɝɞɌɎɔɘɧ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚ-

ɗɟɣɑəəɧɘɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ E. Weizenblum et al. 

(1998). ȻɜɔɣɔəɌ ɩɞɚɏɚ ɐɚ ɖɚəɢɌ əɑ ɔɓɟɣɑəɌ. 

Ȯɚɓɘɚɒəɚ, ɩɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ ɝɟɘɘɌɜəɌɫ 

ɛɗɚɥɌɐɨ ɛɚɛɑɜɑɣəɚɏɚ ɝɑɣɑəɔɫ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ 

ɔɓɘɑəɑəɌ əɑɝɔɗɨəɚ ɓɌ ɝɣɑɞ ɚɞɖɜɧɞɔɫ ɜɌəɑɑ əɑ 

ɠɟəɖɢɔɚəɔɜɚɎɌɎɤɔɡ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ, ɣɞɚ 

ɛɜɑɐɚɞɎɜɌɥɌɑɞ ɓəɌɣɔɞɑɗɨəɚɑ ɛɚɎɧɤɑəɔɑ ɐɌɎ-

ɗɑəɔɫ Ɏ ɝɔɝɞɑɘɑ ɗɑɏɚɣəɚɕ Ɍɜɞɑɜɔɔ.  

ȮɧɎɚɐɧ: ɜɌɓɎɔɞɔɪ ɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɪ 

ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɛɜɔɝɚɑɐɔəɑəɔɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ, ɝɚɝɟɐɔɝɞɧɡ ɔ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. Ȱɗɫ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɚɢɑəɖɔ ɌɖɞɔɎəɚɝɞɔ ɛɜɚ-

ɢɑɝɝɌ ɔ ɎɧɫɎɗɑəɔɫ ɖɚɘɚɜɍɔɐəɧɡ ɝɚɝɞɚɫəɔɕ ɟ 

ɛɌɢɔɑəɞɚɎ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɐɑəɔɑ ɖɚɘɛɗɑɖɝəɚ-

ɏɚ ɗɟɣɑɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɚɍɫɓɌɞɑɗɨəɧɘ Ɏɧ-

ɛɚɗəɑəɔɑɘ ɎɧɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɠɔɔ ɖɌɖ ɩɖɝɛɑɜɞəɚɏɚ ɘɑɞɚɐɌ ɔ ɛɚɝɗɑɐɟ-

ɪɥɔɘ Ɏɧɛɚɗəɑəɔɑɘ ɛɚ ɛɚɖɌɓɌəɔɫɘ ȶȾ-

ɌəɏɔɚɏɜɌɠɔɔ ɔ  ȺɀɉȶȾ. Ȼɜɔɝɚɑɐɔəɑəɔɑ ɝɚɝɟɐɔ-

ɝɞɧɡ əɌɜɟɤɑəɔɕ ɟ 40% ɛɌɢɔɑəɞɚɎ ɝ ȴɀȬ ɔ 56% 

ɍɚɗɨəɧɡ ɁȺȭȷ ɝɟɥɑɝɞɎɑəəɚ ɟɎɑɗɔɣɔɗɚ ɞɫɒɑɝɞɨ 

ɓɌɍɚɗɑɎɌəɔɫ ɔ ɝɞɑɛɑəɨ ɐɧɡɌɞɑɗɨəɚɕ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɔ. Ⱦɜɚɘɍɚɩɘɍɚɗɔɫ ɎɑɞɎɑɕ ɗɑɏɚɣəɚɕ Ɍɜ-

ɞɑɜɔɔ ɜɌɓɗɔɣəɚɏɚ ɖɌɗɔɍɜɌ ɫɎɗɫɑɞɝɫ ɣɌɝɞɧɘ 

ɚɝɗɚɒəɑəɔɑɘ ɁȺȭȷ ɔ ȴɀȬ ɛɜɔ 3ð4 ɝɞɌɐɔɔ ɓɌɍɚ-

ɗɑɎɌəɔɫ ɔ əɟɒɐɌɑɞɝɫ Ɏ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ.   Ȱɑɠɔɢɔɞ ɛɑɜɠɟɓɔɔ,  ɝɚɝɞɌɎ-

ɗɫɪɥɔɕ  75% ɔ ɍɚɗɑɑ ɫɎɗɫɑɞɝɫ ɖɜɔɞɔɣɑɝɖɔɘ, 

Ɏɑɐɟɥɔɘ ɖ ɗɑɞɌɗɨəɚɘɟ ɔɝɡɚɐɟ. 
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    ȼȺȷɈ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ ȷȱȯȶȴɁ ȿ ȭȺȷɈȹɇɁ ȴɄȱȸȴɃȱȽȶȺȵ 

ȭȺȷȱȳȹɈɊ ȽȱȼȰɂȬ Ȯ Ⱥɂȱȹȶȱ ɀȿȹȶɂȴȴ ȷȱȮȺȯȺ  ȲȱȷȿȰȺɃȶȬ Ȼȼȴ  

ȸȬȷȺȴȹȮȬȳȴȮȹɇɁ ɁȴȼȿȼȯȴɃȱȽȶȴɁ ȮȸȱɄȬȾȱȷɈȽȾȮȬɁ 
 

ȸɔəɨɖɚ ȭ.Ȭ., ȮɚɗɚɏɐɔəɌ ȴ.Ȯ., ȭɚɜɚɐɔɣ Ȼ.ȷ. 

 
ɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ: ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 39 ɍɚɗɨəɧɡ ȴȭȽ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 43 

ɐɚ 89 ɗɑɞ, ɛɚɝɞɟɛɔɎɤɔɡ Ɏ ɖɗɔəɔɖɟ Ɏ ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ ɛɚ ɛɚɎɚɐɟ ȺȶȽ ɔɗɔ 

əɌɜɟɤɑəɔɕ ɜɔɞɘɌ ɝɑɜɐɢɌ. 

ȼɑɓɟɗɨɞɌɞɧ: Ȯ ɜɑɓɟɗɨɞɌɞɑ Ɏɧɛɚɗəɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɓəɌɖɔ ɐɚɝɞɚɎɑɜəɚɏɚ 

ɔɓɘɑəɑəɔɫ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ Ɏ Ɏɔɐɑ ɗɚɖɌɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɛəɑɎɘɌɞɔɓɌɢɔɔ 

ɗɑɏɖɔɡ ɝ ɛɚɎɧɤɑəɔɑɘ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɛɜɑɐɑɗɌɡ 10 HU ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəɔɫ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 14 ɛɌɢɔɑəɞɚɎ. 

ȮɧɎɚɐɧ: ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ 

ɝɖɌəɔɜɚɎɌəɔɫ ɗɑɏɖɔɡ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɝɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɜɔ ɔɓɘɑəɑəɔɫɡ ɖɚ-

ɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ əɚɜɘɌɗɔɓɌɢɔɔ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȶȾ ɗɑɏɖɔɡ, ȴȭȽ, ɖɚɜɚəɌɜəɧɕ ɖɜɚɎɚɞɚɖ, ɐɔɝɠɟəɖɢɔɫ ɗɑ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ. 

 

THE VALUE OF MSCT IN PATIENTS WITH ISCHEMIC HEART DISEASE  

IN LEFT VENTRICULAR FUNCTION EVALUATION WITHIN  

MINIMALLY INVASIVE SURGICAL TREATMENT 

 

Minõko B.A., Vologdina I.V., Borodich P.L. 
 

aterial and methods : of 39 patients with ischemic heart disease (age range from 43 

to 89) were included in the study after urgent admission to the hospital with acute 

coronary sy ndrome or cardiac arrhythmia.  

Results:  During this study the sighs of reliable changes in pulmonary circulation as 

local lung pneumatization changes with increased densitometric value within 10 hounsfield 

units (HU) after minimally invasive surgic al treatment were found in 14 patients.  

Conclusions:  The study has showed high sensitivity of lung MSCT in diagnostics of 

left ventricular disfunction within coronary blood flow changes and normalization of cardiac 

rhythm.  

 
Keywords: Keywords: lung MSCT, i schemic heart disease, coronary blood 

flow, left ve ntricular disfunction.  
 
 

 

ɖɞɟɌɗɨəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɔ ɝɚɢɔɌɗɨəɚ 

ɓəɌɣɔɘɚɕ ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚ-

ɝɞɔɖɌ ɔ ɗɑɣɑəɔɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ 

ɓɌɍɚɗɑɎɌəɔɕ (ȽȽȳ). Ȯ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ȽȽȳ, 

əɌɜɫɐɟ ɝ ɚəɖɚɗɚɏɔɣɑɝɖɔɘɔ, ɝɚɝɞɌɎɗɫɪɞ 65-70 % 

ɝɜɑɐɔ ɚɝəɚɎəɚɕ ɏɜɟɛɛɧ ɓɌɍɚɗɑɎɌəɔɕ. ȭɚɗɑɓəɔ 

ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ ɫɎɗɫɪɞɝɫ ɏɗɌɎəɚɕ ɛɜɔɣɔəɚɕ 

ɝɘɑɜɞəɚɝɞɔ Ɏ ɛɜɚɘɧɤɗɑəəɚ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ, 

ɖɚɞɚɜɌɫ ɐɚɝɞɔɏɌɑɞ 58 %. Ȼɚ ɐɌəəɧɘ ȮȺȳ, Ɏ ɘɔ-

ɜɑ ɚɞ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɔ ɝɑɜɐɢɌ (ȴȭȽ) ɑɒɑ-

ɏɚɐəɚ ɟɘɔɜɌɑɞ 7,2 ɘɗə. ɣɑɗɚɎɑɖ. Ȯ ȼɚɝɝɔɔ Ɏ 

2009 ɏɚɐɟ Ɏ ɚɍɥɑɕ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ ȽȽȳ 

ɓɌəɔɘɌɗɔ 58 %, ɣɞɚ ɝɚɝɞɌɎɗɫɗɚ ɚɖɚɗɚ 1400 əɌ 

100000 ɒɔɞɑɗɑɕ, ɫɎɗɫɫɝɨ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ Ɏɧɝɚ-

ɖɔɡ Ɏ ɘɔɜɑ [1]. Ȼɜɔ ɚɞəɚɝɔɞɑɗɨəɚ əɑɎɧɝɚɖɚɕ 

ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ Ɏ ȼɀ ɞɌɖɚɕ ɛɚɖɌɓɌ-

ɞɑɗɨ ɝɘɑɜɞəɚɝɞɔ ɎɚɝɛɜɔəɔɘɌɑɞɝɫ ɖɌɖ ɝɑɜɨɑɓəɌɫ 

ɛɜɚɍɗɑɘɌ əɌ ɛɟɞɔ ɟɗɟɣɤɑəɔɫ ɛɜɚɐɚɗɒɔɞɑɗɨəɚ-

ɝɞɔ ɔ ɖɌɣɑɝɞɎɌ ɒɔɓəɔ əɌɝɑɗɑəɔɫ. ȹɌɔɍɚɗɑɑ 

ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɝɘɑɜɞɔ ɛɜɔ ȽȽȳ ɫɎɗɫɑɞɝɫ ɚɝɞ-

ɜɧɕ ɖɚɜɚəɌɜəɧɕ ɝɔəɐɜɚɘ (ȺȶȽ) ɔ ɑɏɚ ɚɝɗɚɒəɑ-

əɔɫ [2]. Ȯ ɛɚɗɚɎɔəɑ ɝɗɟɣɌɑɎ ȺȶȽ ɛɜɑɐɤɑɝɞɎɟɑɞ 
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ɚɝɞɜɚɘɟ ɔəɠɌɜɖɞɟ ɘɔɚɖɌɜɐɌ (Ⱥȴȸ) [3]. ȹɌɔɍɚ-

ɗɑɑ  ɣɌɝɞɧɘ  ɔ  ɏɜɚɓəɧɘ  ɚɝɗɚɒəɑəɔɑɘ  ȴȭȽ  ɛɚ 

ɐɌəəɧɘ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ Euro 

Heart Service Study ɫɎɗɫɑɞɝɫ ɜɌɓɎɔɞɔɑ ɝɑɜɐɑɣ-

əɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ [4]. ȿɝɛɑɡɔ ɖɌɜɐɔɚɡɔɜɟɜ-

ɏɔɔ ɔ ɜɚɝɞ ɣɔɝɗɌ ɔəɞɜɌɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ ɛɜɔ ȺȶȽ, Ɍ ɞɌɖɒɑ ɚɛɑɜɌɢɔɕ, ɝɎɫɓɌəəɧɡ 

ɝ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ, ɚɍɟɝɗɌɎ-

ɗɔɎɌɪɞ ɎɌɒəɚɝɞɨ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ, əɑ ɔɘɑɪɥɔɡ 

ɑɬ ɣɑɞɖɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ [5]. ȸəɚɏɚ-

ɚɍɜɌɓɔɑ ɖɗɔəɔɣɑɝɖɔɡ ɎɌɜɔɌəɞɚɎ ɞɑɣɑəɔɫ ȺȶȽ ɔ 

ɑɏɚ ɠɚɜɘ ɓɌɎɔɝɔɞ ɚɞ ɝɚɣɑɞɌəɔɫ, ɟɜɚɎəɫ ɛɚɜɌ-

ɒɑəɔɫ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɝɞɑɛɑəɔ ɝɟɒɑəɔɫ 

ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɞɜɚɘɍɚɘ, Ɏɚɓɘɚɒəɚɏɚ ɜɌɓɎɔɞɔɫ 

ɚɖɖɗɪɓɔɔ, ɑɬ ɐɗɔɞɑɗɨəɚɝɞɔ ɔ əɌɗɔɣɔɫ ɜɌɓɎɔɞɧɡ 

ɖɚɗɗɌɞɑɜɌɗɑɕ. ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ Ɏ ɚɢɑəɖɑ ɝɚ-

ɝɞɚɫəɔɫ ɛɌɢɔɑəɞɚɎ ɔɘɑɑɞ ɎɧɫɎɗɑəɔɑ ɜɌəəɔɡ 

ɛɜɔɓəɌɖɚɎ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, Ɍɝɝɚɢɔ-

ɔɜɚɎɌəəɧɡ ɝ ɔɓɘɑəɑəɔɫɘɔ Ɏ ɘɌɗɚɘ ɖɜɟɏɑ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ, ɝ ɟɣɑɞɚɘ ɝɞɑɛɑəɔ əɌɜɟɤɑəɔɕ 

ɛɜɚɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ ɝɑɜɐɢɌ, ɚɍɦɑɘɌ ɐɑɛɚəɔɜɚ-

ɎɌəəɚɕ ɒɔɐɖɚɝɞɔ Ɏ ɘɑɝɞɌɡ ɑɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɝɖɚɛɗɑəɔɫ ɔ əɌɗɔɣɔɫ ɠɚəɚɎɧɡ ɓɌɍɚɗɑɎɌ-

əɔɕ. 

ȹɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɍɚɗɨəɧɘ ɝ ȺȶȽ Ɏ 

ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ, Ɏ ɓəɌɣɔɞɑɗɨəɚɘ ɖɚɗɔɣɑ-

ɝɞɎɑ ɝɗɟɣɌɑɎ, ɚɝɟɥɑɝɞɎɗɫɪɞ ɣɜɑɝɖɚɒəɚɑ ɖɚɜɚ-

əɌɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɝ ɍɌɗɗɚəəɚɕ ɌəɏɔɚɛɗɌ-

ɝɞɔɖɚɕ ɔ ɔɘɛɗɌəɞɌɢɔɑɕ ɖɚɜɚəɌɜəɚɏɚ ɝɞɑəɞɌ, 

ɛɚɓɎɚɗɫɪɥɑɑ ɎɚɝɝɞɌəɚɎɔɞɨ ɖɜɚɎɚɞɚɖ Ɏ ɩɛɔɖɌɜ-

ɐɔɌɗɨəɚɕ Ɍɜɞɑɜɔɔ ɔ ɟɗɟɣɤɔɞɨ ɝɚɖɜɌɞɔɘɚɝɞɨ 

ɘɔɚɖɌɜɐɌ. ɉɠɠɑɖɞɔɎəɚɝɞɨ Ɏɧɛɚɗəɑəəɚɏɚ ɖɚɜɚ-

əɌɜəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɝɎɫɓɌəɌ ɝ ɛɜɑɐɤɑɝɞɎɟ-

ɪɥɔɘ ɝɚɝɞɚɫəɔɑɘ ɖɚɜɚəɌɜəɚɏɚ ɜɟɝɗɌ, ɝɞɜɟɖ-

ɞɟɜəɚ-ɠɟəɖɢɔɚəɌɗɨəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɝɑɜɐɑɣ-

əɚɕ ɘɧɤɢɧ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ ɎɚɝɝɞɌəɚɎɗɑəɔɫ 

ɜɑɏɔɚəɌɜəɚɕ ɐɔɝɠɟəɖɢɔɔ ȷȲ. ȸəɚɏɚɣɔɝɗɑəəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɝɗɑɐəɔɡ ɗɑɞ əɌɛɜɌɎɗɑəɧ əɌ 

ɟɗɟɣɤɑəɔɑ ɍɗɔɒɌɕɤɔɡ ɔ ɚɞɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌ-

ɞɚɎ ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɝ Ⱥȴȸ ɛɟɞɑɘ ɜɌɓɜɌɍɚɞɖɔ 

əɚɎɧɡ ɘɑɞɚɐɔɣɑɝɖɔɡ ɛɚɐɡɚɐɚɎ ɖ ɛɜɚɎɑɐɑəɔɪ 

ɔəɞɜɌɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɜɌɓɗɔɣəɧɡ ɝɞɑəɞɚɎ ɔ ɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɑɛɌɜɌɞɚɎ. Ȼɜɔ ɩɞɚɘ əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ, 

ɣɞɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɘɚɑ Ɏ ɛɜɚɢɑɝɝɑ 

ɖɚɜɚəɌɜɚɏɜɌɠɔɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɜɚɝɎɑɞɌ ɝɚ-

ɝɟɐɌ, ɌɎɞɚɘɌɞɔɣɑɝɖɔ əɑ ɛɚɓɎɚɗɫɑɞ ɏɚɎɚɜɔɞɨ ɚɍ 

ɟɎɑɗɔɣɑəɔɔ ɘɔəɟɞəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ ɖɚɜɚəɌɜəɚɘ 

ɝɚɝɟɐɑ, ɗɔɖɎɔɐɌɢɔɔ ɔɤɑɘɔɔ ɔ ɟɗɟɣɤɑəɔɔ 

əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ. Ȯ ɛɜɚɢɑɝɝɑ Ɏɧɛɚɗ-

əɑəɔɫ ɔəɞɜɌɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ əɑɚɍɡɚ-

ɐɔɘɚ ɟɣɔɞɧɎɌɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɓɎɔɞɔɫ ɠɑəɚ-

ɘɑəɌ əɑɎɚɝɝɞɌəɚɎɗɑəɔɫ, ɖɚɞɚɜɧɕ ɝɎɫɓɌə ɝ ɛɚ-

ɜɌɒɑəɔɑɘ ɘɔɖɜɚɢɔɜɖɟɗɫɞɚɜəɚɏɚ ɜɟɝɗɌ ɘɔɚɖɌɜ-

ɐɌ [6]. Ȱɜɟɏɟɪ ɏɜɟɛɛɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɝɚɝɞɌɎɗɫ-

ɪɞ ɛɌɢɔɑəɞɧ ɝ əɌɜɟɤɑəɔɫɘɔ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ 

ɔ ɛɜɚɎɚɐɔɘɚɝɞɔ, ɟ ɖɚɞɚɜɧɡ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌ-

ɞɚɣəɚɝɞɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɝɎɫɓɌəɌ ɝ ɟɘɑəɨɤɑ-

əɔɑɘ ɎɖɗɌɐɌ ɛɜɑɐɝɑɜɐəɚɕ ɝɔɝɞɚɗɧ. ȹɌɜɟɤɑəɔɑ 

ɛɜɚɎɑɐɑəɔɫ ɔɘɛɟɗɨɝɌ ɛɚ ɘɔɚɖɌɜɐɟ ɟ ɩɞɔɡ ɛɌɢɔ-

ɑəɞɚɎ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɩɗɑɖɞɜɔɣɑɝɖɚɕ ɔ ɘɑɡɌ-

əɔɣɑɝɖɚɕ ɐɑɝɔəɡɜɚəɔɑɕ, ɖɚɞɚɜɌɫ əɑ ɟɝɞɜɌəɫɑɞ-

ɝɫ ɐɌɒɑ ɛɚɝɗɑ ɌɚɜɞɚɖɚɜɚəɌɜəɚɏɚ ɤɟəɞɔɜɚɎɌəɔɫ 

ɟ ɞɜɑɞɔ ɛɌɢɔɑəɞɚɎ [7]. ȰɚɝɞɌɞɚɣəɚ ɝɗɚɒəɚ 

ɟɗɟɣɤɔɞɨ ɝɚɖɜɌɞɔɘɚɝɞɨ ɘɔɚɖɌɜɐɌ ɟ ɍɚɗɨəɧɡ ɝ 

ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ ɚɝəɚɎəɧɡ ɖɚ-

ɜɚəɌɜəɧɡ ɝɞɎɚɗɚɎ, ɛɜɔ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑ-

əɑəɔɫɡ ɘɔɚɖɌɜɐɌ ɔ ɎɧɜɌɒɑəəɚɘ ɖɌɜɐɔɚɝɖɗɑɜɚ-

ɓɑ. 

ȹɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɛɜɔ ɚɍɝɗɑɐɚɎɌ-

əɔɔ ɍɚɗɨəɧɡ ɝ ȴȭȽ, əɑɚɍɡɚɐɔɘɚ ɚɝɟɥɑɝɞɎɗɫɞɨ 

ɖɚɘɛɗɑɖɝəɟɪ ɚɢɑəɖɟ ɝɚɖɜɌɞɔɘɚɝɞɔ ɔ ɜɑɓɑɜɎəɧɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɘɔɚɖɌɜɐɌ. Ƚ ɩɞɚɕ ɢɑɗɨɪ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɟɪɞ ɠɟəɖɢɔɚəɌɗɨəɧɑ ɔ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɑɜɐɢɌ, əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑə-

əɧɘɔ ɔɓ ɖɚɞɚɜɧɡ ɫɎɗɫɪɞɝɫ ɉȶȯ ɔ ɉɁȺ-ȶȯ ɝ 

ɛɜɔɘɑəɑəɔɑɘ əɌɏɜɟɓɚɣəɧɡ ɛɜɚɍ [8]. ȴəɠɚɜɘɌ-

ɢɔɪ ɚ ɝɞɜɟɖɞɟɜəɧɡ ɔ ɠɟəɖɢɔɚəɌɗɨəɧɡ ɔɓɘɑəɑ-

əɔɫɡ ɝɑɜɐɢɌ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɛɜɔ ȸȽȶȾ, ɉȷȾ ɔ 

ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɛɚɓɎɚɗɫɪɥɔɡ ɝ 

Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɚɛɜɑɐɑɗɔɞɨ ɝɞɑɛɑəɨ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɝɑɜɐɑɣəɚɕ ɘɧɤɢɧ. ȼɌəɑɑ Ɏɧɛɚɗəɑəəɧ-

ɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ ɛɚɖɌɓɌəɚ, ɣɞɚ ɚɛɑɜɌɞɔɎəɚɑ 

ɗɑɣɑəɔɑ ȺȶȽ ɛɜɔɎɚɐɔɞ ɖ ɖɗɔəɔɣɑɝɖɚɘɟ ɩɠɠɑɖ-

ɞɟ ɞɚɗɨɖɚ Ɏ ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɐɚɝɞɌɞɚɣəɚɏɚ ɖɚɗɔ-

ɣɑɝɞɎɌ ɒɔɓəɑɝɛɚɝɚɍəɧɡ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɞɚɣ-

əɚɑ ɚɛɜɑɐɑɗɑəɔɑ ɖɚɞɚɜɧɡ ɛɚɓɎɚɗɫɑɞ ȻɉȾ. ȺɐəɌ-

ɖɚ ɛɜɚɎɑɐɑəɔɑ ȸȼȾ ɔ ȻɉȾ ɞɜɑɍɟɑɞ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɑɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɓɌəɔɘɌɑɞ ɚɛɜɑɐɑɗɑəəɚɑ 

Ɏɜɑɘɫ ɔ, ɛɚɩɞɚɘɟ, ɘɌɗɚ ɜɑɌɗɔɓɟɑɘɚ Ɏ ɤɔɜɚɖɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ [9, 10]. Ȯ ɍɚɗɨɤɚɘ ɣɔɝɗɑ 

ɝɗɟɣɌɑɎ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɛɚɗəɚɢɑəəɚɏɚ 

ɐɚɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɚɏɜɌəɔɣɑəɧ Ɏ 

ɝɎɫɓɔ ɝ ɐɑɠɔɢɔɞɚɘ Ɏɜɑɘɑəɔ. ȹɌ ɛɜɌɖɞɔɖɑ ɟ 

ɍɚɗɨəɧɡ ɝ ȺȶȽ Ɏɧɛɚɗəɫɪɞ ɖɗɔəɔɣɑɝɖɔɕ ɔ ɍɔɚ-

ɡɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɎɖɗɪɣɌɪɥɔɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɞɜɚɛɚəɔəɌ ɔ ɏɌɓɚɎ ɖɜɚɎɔ, Ɍ ɞɌɖɒɑ 

ɉȶȯ. ȺɖɚəɣɌɞɑɗɨəɚɑ ɜɑɤɑəɔɑ ɚ ɝɛɚɝɚɍɑ ɜɑɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɔ ɘɔɚɖɌɜɐɌ ɛɜɔəɔɘɌɪɞ Ɏɚ Ɏɜɑɘɫ 

ɚɛɑɜɌɢɔɔ. 

Ȱɚɛɚɗəɔɞɑɗɨəɧɘ ɔ ɎɑɝɨɘɌ ɣɟɎɝɞɎɔɞɑɗɨ-

əɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɗɑɎɚɒɑɗɟɐɚɣɖɚɎɚɕ ɐɔɝɠɟəɖ-

ɢɔɔ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɫɎɗɫɑɞɝɫ ɚɢɑəɖɌ ɝɚɝɞɚɫ-

əɔɫ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɖɚɞɚɜɧɕ 

ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɖɚɘɛɗɑɖɝəɚɘ ɟɏɗɟɍɗɑə-

əɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ. ȻɑɜɑɜɌɝɛɜɑɐɑɗɑ-

əɔɑ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔɗɔ əɌɗɔɣɔɑ ɔəɞɑɜ-

ɝɞɔɢɔɌɗɨəɚɏɚ ɚɞɑɖɌ ɗɑɏɖɔɡ ɔ ɔɡ ɐɔəɌɘɔɖɌ ɘɚɏɟɞ 

ɝɗɟɒɔɞɨ ɣɟɎɝɞɎɔɞɑɗɨəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɚɕ ɝɞɑ-

ɛɑəɔ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȳɌɐɌɣɑɕ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ əɑɛɜɫɘɌɫ 

ɚɢɑəɖɌ ɔɓɘɑəɑəɔɫ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ 

ɒɑɗɟɐɚɣɖɌ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɐɚ ɔ ɛɚɝɗɑ Ɏɧɛɚɗ-

əɑəɔɫ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɔəɞɜɌɖɚɜɚəɌɜəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ ɔɗɔ ɟɝɞɜɌəɑəɔɫ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ ɛɚ 

ɔɓɘɑəɑəɔɪ ɝɚɝɞɚɫəɔɫ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌ-

ɥɑəɔɫ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ⱥɢɑəɖɟ ɔɓɘɑəɑəɔɫ ɝɚɝɞɚɫəɔɫ ɖɜɚɎɚɚɍɜɌ-
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ɥɑəɔɫ Ɏ ɘɌɗɚɘ ɖɜɟɏɑ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɛɜɚɎɚɐɔ-

ɗɔ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚ-

ɝɞɔ ɐɚ ɔ Ɏ ɍɗɔɒɌɕɤɑɑ Ɏɜɑɘɫ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ 

ɔəɞɜɌɖɚɜɚəɌɜəɚɏɚ ɝɞɑəɞɔɜɚɎɌəɔɫ, ɟɝɞɌəɚɎɖɔ 

ɉȶȽ, ɛɚɐɌɎɗɑəɔɫ ɩɖɞɚɛɔɣɑɝɖɔɡ ɚɣɌɏɚɎ ɔɗɔ 

ɟɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ 

ɛɚ ɔɓɘɑəɑəɔɪ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɚɕ ɛɗɚɞəɚɝɞɔ 

ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ Ɏ Ɏɧɐɑɗɑəəɚɘ ɚɍɦɑɘɑ ɗɑɏ-

ɖɚɏɚ. ȴɝɝɗɑɐɚɎɌəɔɑ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏɧɛɚɗəɫɗɔ 

əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Toshiba Aquilion 

16 Ɏ ɚɍɧɣəɚɘ ɜɑɒɔɘɑ ɝ ɞɚɗɥɔəɚɕ ɌɖɝɔɌɗɨəɧɡ 

ɝɜɑɓɚɎ 2 ɘɘ, Ɏɜɑɘɫ ɚɍɚɜɚɞɌ ɞɜɟɍɖɔ 0.5 ɝɑɖ. 

ȹɌɛɜɫɒɑəɔɑ 120-130 ɖȮ, ɞɚɖ 50 ɘȬɝ. Ȼɚɝɗɑ ɘɌ-

ɗɚɔəɎɌɓɔɎəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏ 

ɛɑɜɎɧɑ 4 ɐəɫ  ɛɌɢɔɑəɞɟ Ɏɧɛɚɗəɫɗɔ  ȸȽȶȾ ɗɑɏ-

ɖɔɡ ɛɚ ɞɚɕ ɒɑ ɛɜɚɏɜɌɘɘɑ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 34 ɍɚɗɨəɧɡ ȴȭȽ 

Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 43 ɐɚ 89 ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

67,5Ñ 10,9): 14 ɘɟɒɣɔə ɔ 20 ɒɑəɥɔə. ȴɓ əɔɡ 18 

ɛɌɢɔɑəɞɚɎ, ɛɚɝɞɟɛɔɎɤɔɡ Ɏ ɖɗɔəɔɖɟ ɝ ȺȶȽ, ɛɚɐ-

ɗɑɒɌɥɔɡ ɔəɞɜɌɖɚɜɚəɌɜəɧɘ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ Ɏ 

ɩɖɝɞɜɑəəɚɘ ɛɚɜɫɐɖɑ; 16 ɛɌɢɔɑəɞɚɎ ɝ əɌɜɟɤɑ-

əɔɫɘɔ ɜɔɞɘɌ ɝɑɜɐɢɌ, ɚɝɞɜɑɕɤɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɖɚɞɚɜɧɡ ɖɟɛɔɜɚɎɌɗɔɝɨ ɖɚəɝɑɜɎɌɞɔɎəɚ.  

Ȼɜɔ əɌɗɔɣɔɔ ɜɑɤɑəɔɫ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ 

Ɏɧɛɚɗəɑəɔɫ ɘɌɗɚɔəɎɌɓɔɎəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɌɢɔɑəɞɟ Ɏɧɛɚɗəɫɗɔ əɌɞɔɎəɟɪ 

ȸȽȶȾ ɗɑɏɖɔɡ, ɛɜɔ ɜɟɞɔəəɚɘ ɌəɌɗɔɓɑ ɖɚɞɚɜɚɕ 

ɚɛɜɑɐɑɗɫɗɔ ɔɓɘɑəɑəɔɫ, ɡɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɗɔɢ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɧ, Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɝɎɫɓɌəəɧɑ ɝ ɟɘɑɜɑəəɧɘ ɟɝɔ-

ɗɑəɔɑɘ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ ɓɌ ɝɣɑɞ ɝɚɝɟɐɔɝɞɚɏɚ 

ɖɚɘɛɚəɑəɞɌ. 

ȻɚɎɞɚɜəɚɑ ȸȽȶȾ ɝɖɌəɔɜɚɎɌəɔɑ ɟ ɞɑɡ ɒɑ 

ɍɚɗɨəɧɡ ɛɚ ɞɚɕ ɒɑ ɛɜɚɏɜɌɘɘɑ Ɏɧɛɚɗəɫɗɔ ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəɔɫ ɘɌɗɚɔəɎɌɓɔɎəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȯɧɛɚɗəɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌ-

ɗɔɓ ɛɚɗɟɣɑəəɧɡ ȸȽȶȾ ɔɓɚɍɜɌɒɑəɔɕ ɗɑɏɖɔɡ, ɖɚ-

ɞɚɜɧɕ ɛɜɚɎɚɐɔɗɔ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ ɝɛɑɢɔɌɗɨ-

əɚɘ çɚɖəɑ ɎɔɓɟɌɗɔɓɌɢɔɔè, ɚɐɔəɌɖɚɎɚɘ ɐɗɫ ɛɑɜ-

Ɏɚɏɚ ɔ Ɏɞɚɜɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. çȺɖəɚ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔè ɚɛɜɑɐɑɗɫɗɔ Ɏ ɍɑɝɝɚɝɟɐɔɝɞɚɕ ɓɚəɑ, ɚɍɧɣəɚ Ɏ 

ɚɍɗɌɝɞɔ  VI ɝɑɏɘɑəɞɌ ɚɐəɚɏɚ ɔɓ ɗɑɏɖɔɡ. Ⱥɛɜɑɐɑ-

ɗɫɗɌɝɨ ɝɜɑɐəɫɫ ɐɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɌɫ ɛɗɚɞəɚɝɞɨ 

ɗɑɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ Ɏ Ɏɧɐɑɗɑəəɚɘ ɟɣɌɝɞɖɑ 

ɞɖɌəɔ ɗɑɏɖɚɏɚ (ɛɜɔɍɗɔɓɔɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ ɛɚ 

ɤɖɌɗɑ ɁɌɟəɝɠɔɗɐɌ ɍɧɗɚ ɚɖɚɗɚ ð 800 ȹU). ȰɌə-

əɚɑ ɓəɌɣɑəɔɑ ɛɜɔəɔɘɌɗɔ ɓɌ ɟɜɚɎɑəɨ ɚɖəɌ, ɤɔ-

ɜɔəɌ ɖɚɞɚɜɚɏɚ ɟɝɞɌəɌɎɗɔɎɌɗɌɝɨ ɚɞ 100 ɐɚ 200 

ȹU. ȿɜɚɎɑəɨ ɔ ɤɔɜɔəɌ çɚɖəɌè ɘɚɏɗɔ ɍɧɞɨ əɑ-

ɓəɌɣɔɞɑɗɨəɚ ɔɓɘɑəɑəɧ ɐɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɝɟɥɑɝɞɎɟɪɥɔɡ ɔɓɘɑəɑəɔɕ. Ȯ ɐɌɗɨəɑɕɤɑɘ 

ɛɜɚɎɚɐɔɗɔ  ɛɚɝɜɑɓɚɎɧɕ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ȸȽȶȾ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɚɐəɚɘ ɔ ɞɚɘ ɒɑ ɟɜɚɎəɑ 

ɐɗɫ ɚɢɑəɖɔ ɐɔəɌɘɔɖɔ Ɏɚɓɘɚɒəɧɡ ɔɓɘɑəɑəɔɕ. 

Ȼɚɝɖɚɗɨɖɟ ɚɍɦɑɘ ɐɑɛɚəɔɜɚɎɌəəɚɕ ɒɔɐɖɚɝɞɔ 

ɝɎɫɓɌə ɝ ɗɑɏɚɣəɚɕ ɛɗɚɞəɚɝɞɨɪ, ɚə ɘɚɒɑɞ ɍɧɞɨ 

ɚɍɦɑɖɞɔɎəɚ ɘɌɞɑɘɌɞɔɣɑɝɖɔ ɜɌɝɝɣɔɞɌə. 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɎɑɐɑəəɚɏɚ ɌəɌɗɔɓɌ ɛɜɔ-

ɓəɌɖɔ ɐɚɝɞɚɎɑɜəɚɏɚ ɟɗɟɣɤɑəɔɫ ɗɑɏɚɣəɚɏɚ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ Ɏ Ɏɔɐɑ ɗɚɖɌɗɨəɧɡ ɛɚɎɧɤɑəɔɕ 

ɛəɑɎɘɌɞɔɓɌɢɔɔ ɗɑɏɖɔɡ, Ɏ ɛɜɑɐɑɗɌɡ əɑɝɖɚɗɨɖɔɡ 

ɗɑɏɚɣəɧɡ ɐɚɗɑɖ, ɝ ɛɚəɔɒɑəɔɑɘ ɐɑəɝɔɞɚɘɑɞɜɔ-

ɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɍɚɗɑɑ, ɣɑɘ əɌ 10 ȹU, ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəɔɫ ɘɌɗɚɔəɎɌɓɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɍɧ-

ɗɔ ɎɧɫɎɗɑəɧ ɟ 13 ɛɌɢɔɑəɞɚɎ. ȿ ɐɜɟɏɔɡ 21 ɛɌɢɔ-

ɑəɞɌ ɐɚɝɞɚɎɑɜəɚɏɚ ɟɗɟɣɤɑəɔɫ ɝɚɝɞɚɫəɔɫ ɗɑɏɚɣ-

əɚɏɚ ɖɜɚɎɚɞɚɖɌ ɚɞɘɑɣɑəɚ əɑ ɍɧɗɚ, ɣɞɚ ɟ ɐɌəəɧɡ 

ɛɌɢɔɑəɞɚɎ  ɍɧɗɚ ɜɌɝɢɑəɑəɚ ɖɌɖ ɚɞɝɟɞɝɞɎɔɑ ɐɚ-

ɝɞɚɎɑɜəɧɡ ȸȽȶȾ-ɛɜɔɓəɌɖɚɎ ɟɘɑəɨɤɑəɔɫ ɗɑɎɚ-

ɒɑɗɟɐɚɣɖɚɎɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ Ɏ ɍɗɔɒɌɕɤɑɘ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. ȼɑɓɟɗɨɞɌɞɧ ɚɢɑə-

ɖɔ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɛɚ ɐɌəəɧɘ ȸȽȶȾ 

ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ ɛɜɔ ɔəɞɜɌɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌɡ ɔ ɛɜɔ ɟɝɞɌəɚɎɖɑ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ 

ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 1. 

ȿ 50 % ɍɚɗɨəɧɡ ɚɛɜɑɐɑɗɫɗɚɝɨ ɐɚɝɞɚɎɑɜəɚɑ 

ɟɗɟɣɤɑəɔɑ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɗɑɏɖɔɡ ɛɚɝɗɑ ɟɝɞɌ-

əɚɎɖɔ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ ɔ əɚɜɘɌɗɔɓɌɢɔɔ ɝɑɜ-

ɐɑɣəɚɏɚ ɜɔɞɘɌ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɟɝɛɑɤəɚ Ɏɧɛɚɗ-

əɑəəɚɑ ɔəɞɜɌɖɚɜɚəɌɜəɚɑ ɎɘɑɤɌɞɑɗɨɝɞɎɚ ɝ Ɏɔ-

ɐɔɘɧɘ ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ ɛɚɝɗɑ ɝɞɑə-

ɞɔɜɚɎɌəɔɫ  ɛɜɔɎɚɐɔɗɚ ɖ ɟɗɟɣɤɑəɔɪ ɖɜɚɎɚɚɍ-

ɜɌɥɑəɔɫ Ɏ ɘɌɗɚɘ ɖɜɟɏɑ ɟ 7 ɔɓ 18 (39 %) ɛɌɢɔɑə-

ɞɚɎ. ȿ 4-ɡ ɍɚɗɨəɧɡ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ Ɍɍɗɫɢɔɔ 

ɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ ɔɓɘɑəɑəɔɕ ɗɑɏɖɔɡ ɛɚ ɐɌə-

əɧɘ ȸȽȶȾ ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ. ȻɜɔɎɑɐɑɘ ɛɜɔɘɑ-

ɜɧ. 

ȻɌɢɔɑəɞɖɌ ɀ., 74 ɏɚɐɌ ɛɚɝɞɟɛɔɗɌ Ɏ ɩɖɝ-

ɞɜɑəəɚɘ ɛɚɜɫɐɖɑ ɛɚ ɛɚɎɚɐɟ əɌɜɟɤɑəɔɫ ɜɔɞɘɌ, 

ɝɎɫɓɌəəɚɏɚ ɝ əɑɔɝɛɜɌɎəɚɝɞɨɪ ɉȶȽ, ɝ ɐɔɌɏəɚ-

ɓɚɘ: ȴȭȽ. ȽɞɑəɚɖɌɜɐɔɫ əɌɛɜɫɒɑəɔɫ 2 ɀȶ. ȯɔ-

ɛɑɜɞɚəɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ 3. Ȯ ɌəɌɘəɑɓɑ ɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɑ ɌɚɜɞɌɗɨəɚɏɚ ɖɗɌɛɌəɌ Ɏ 2010 ɏɚɐɟ. ȰɌə-

əɧɑ ɉȶȯ ñ ɝɔəɟɝɚɎɌɫ ɍɜɌɐɔɖɌɜɐɔɫ ɝ ɃȽȽ 55 Ɏ 

1 ɘɔə. ȬȮ ɍɗɚɖɌɐɌ II-III ɝɞ. ɞɔɛ ȸɑɍɔɢ 2. ȹɑɛɚɗ-

əɌɫ ɍɗɚɖɌɐɌ ɛɜɌɎɚɕ əɚɒɖɔ ɛɟɣɖɌ ȯɔɝɌ. Ȯɧɛɚɗ-

əɑəɚ ȸȽȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. ȻɜɚɎɑɐɑəɌ ɓɌɘɑəɌ 

ɉȶȽ. 

ɉȶȯ ɣɑɜɑɓ ɐɎɚɑ ɝɟɞɚɖ. ȰɌəəɧɑ ɉȶȯ ñ ɩɠ-

ɠɑɖɞɔɎəɌɫ ɛɜɑɐɝɑɜɐəɌɫ ɝɞɔɘɟɗɫɢɔɫ. ɃɌɝɞɌɫ 

ɛɜɑɐɝɑɜɐəɌɫ ɩɖɝɞɜɌɝɔɝɞɚɗɔɫ. ȹɑɛɚɗəɌɫ ɍɗɚɖɌɐɌ 

ɛɜɌɎɚɕ əɚɒɖɔ ɛɟɣɖɌ ȯɔɝɌ. Ȯɧɛɚɗəɑəɚ ɛɚɎɞɚɜ-

əɚɑ ȸȽȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȰɌəəɧɑ ȸȽȶȾ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɌɡ 

1-3.  

Ȼɜɔɍɗɔɓɔɞɑɗɨəɧɕ ɚɍɦɑɘ ɗɑɏɖɔɡ, ɜɌɝɝɣɔ-

ɞɌəəɧɕ ɛɚ ɐɌəəɧɘ ɔɓɘɑɜɑəɔɕ əɌ ɜɌɍɚɣɑɕ ɝɞɌə-

ɢɔɔ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ, ɐɚ ɟɝɞɌəɚɎɖɔ 

ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ 3700 ɘɗ. 

ȰɑəɝɔɞɚɘɑɞɜɔɣɑɝɖɌɫ ɛɗɚɞəɚɝɞɨ ɗɑɏɚɣəɚɕ ɞɖɌəɔ 

ɛɚɝɗɑ ɟɝɞɌəɚɎɖɔ ɖɌɜɐɔɚɝɞɔɘɟɗɫɞɚɜɌ ɟɘɑəɨɤɔ-

ɗɌɝɨ əɌ 20 HU (ɝ -776 ȹU ɐɚ -796 ȹU), ɣɞɚ ɝɚɚɞ-

ɎɑɞɝɞɎɚɎɌɗɚ ɟɘɑəɨɤɑəɔɪ ɚɍɦɑɘɌ ɒɔɐɖɚɝɞɔ Ɏ 

ɗɑɏɖɔɡ ɛɜɔɍɗɔɓɔɞɑɗɨəɚ əɌ 74 ɘɗ, ɞɚ ɑɝɞɨ ɛɚ 37 

ɘɗ əɌ ɖɌɒɐɚɑ ɗɑɏɖɚɑ.  

Ⱥɍɝɟɒɐɑəɔɑ. 

ȶɗɔəɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɝɑɜɐɑɣəɚɕ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɔ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɧ, ɖ əɔɘ ɚɞəɚɝɫɞ 

ɝɑɜɐɢɑɍɔɑəɔɑ,  ɚɐɧɤɖɟ ɛɜɔ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓ- 
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ȼɔɝ. 1-3.  ȸȽȶȾ ɗɑɏɖɔɡ, ɌɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ. 

Ȯɧɛɚɗəɑəəɧɑ əɌ ɞɜɑɡ ɜɌɓɗɔɣəɧɡ ɟɜɚɎəɫɡ ɐɚ (Ɍ) ɔ ɣɑɜɑɓ 2 ɐəɫ (ɍ) ɛɚɝɗɑ ɓɌɘɑəɧ Ɏɚɐɔɞɑɗɫ ɜɔɞɘɌ. ȹɌ Ɏɝɑɡ ɞɜɑɡ 

ɟɜɚɎəɫɡ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɔɓɘɑəɑəɔɫ ȶȾ-ɖɌɜɞɔəɧ ɗɑɏɖɔɡ, ɓɌ ɝɣɑɞ ɛɚɫɎɗɑəɔɫ ɓɚə ɛɚəɔɒɑəɔɫ ɛəɑɎɘɌɞɔɓɌɢɔɔ, ɟɖɌɓɧ-

ɎɌɪɥɑɕ əɌ ɟɘɑəɨɤɑəɔɑ ɛɜɚɫɎɗɑəɔɕ ɗɑɎɚɒɑɗɟɐɚɣɖɚɎɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 
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ɖɑ, Ɍ ɞɌɖɒɑ ɝɗɌɍɚɝɞɨ ɔ ɍɧɝɞɜɟɪ ɟɞɚɘɗɫɑɘɚɝɞɨ. 

ȷɟɣɑɎɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɍɚɗɨəɧɡ ɝ ȴȭȽ əɌɛɜɌɎɗɑ-

əɚ əɌ ɎɧɫɎɗɑəɔɑ ɜɌəəɔɡ ɛɜɔɓəɌɖɚɎ ɝɑɜɐɑɣəɚɕ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɝɎɫɓɌəəɚɕ ɝ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɔ 

ɐɔɌɝɞɚɗɔɣɑɝɖɚɕ ɐɔɝɠɟəɖɢɔɑɕ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣ-

ɖɌ. ȽɔɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ ɝɎɫɓɌəɌ ɝɚ ɝɗɌ-

ɍɚɝɞɨɪ ɝɑɜɐɑɣəɚɕ ɘɧɤɢɧ ɔ ɛɚɎɧɤɑəɔɑɘ ɖɚ-

əɑɣəɚɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɐɌɎɗɑəɔɫ Ɏ ɗɑɎɚɘ 

ɛɜɑɐɝɑɜɐɔɔ, ɐɔɌɝɞɚɗɔɣɑɝɖɌɫ ɐɔɝɠɟəɖɢɔɫ ɘɔɚ-

ɖɌɜɐɌ ɝɎɫɓɌəɌ ɝ ɓɌɘɑɐɗɑəɔɑɘ ɜɌɝɝɗɌɍɗɑəɔɫ ɗɑ-

Ɏɚɏɚ ɒɑɗɟɐɚɣɖɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɣɑɏɚ ɝəɔɒɌɑɞɝɫ 

ɑɏɚ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔəɔɘɌɞɨ ɖɜɚɎɨ ɛɚɐ əɔɓɖɔɘ 

ɐɌɎɗɑəɔɑɘ, ɍɑɓ ɖɚɘɛɑəɝɌɞɚɜəɚɏɚ ɑɏɚ ɛɚɎɧɤɑ-

əɔɫ Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ ɔ ɗɑɏɚɣəɧɡ ɎɑəɌɡ. 

Ȼɜɔɣɔəɚɕ ɝəɔɒɑəɔɫ ɝɚɖɜɌɞɔɘɚɝɞɔ ɘɔɚɖɌɜɐɌ 

ɛɜɔ ȴȭȽ ɫɎɗɫɑɞɝɫ ɔɤɑɘɔɫ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚ-

ɜɚɕ ɟɘɑəɨɤɌɑɞɝɫ ɖɚɗɔɣɑɝɞɎɚ əɚɜɘɌɗɨəɚ ɠɟəɖ-

ɢɔɚəɔɜɟɪɥɔɡ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

ɔɡ əɑɖɜɚɓɚɘ ɔɗɔ Ɍɛɚɛɞɚɓɚɘ, Ɍ ɞɌɖɒɑ Ɏɚɓɘɚɒ-

əɧɘɔ ɚɍɜɌɞɔɘɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɖɌɖ ɐɔɝɞɜɚ-

ɠɔɫ ɔ ɏɔɍɑɜəɌɢɔɫ. ȮɌɒəɟɪ ɜɚɗɨ Ɏ ɖɚɘɛɑəɝɌ-

ɞɚɜəɚ-ɛɜɔɝɛɚɝɚɍɔɞɑɗɨəɧɡ ɜɑɌɖɢɔɫɡ ɝɑɜɐɢɌ ɖ 

ɟɝɗɚɎɔɫɘ ɛɑɜɑɏɜɟɓɖɔ ɐɌɎɗɑəɔɑɘ ɔ/ɔɗɔ ɚɍɦɑɘɚɘ 

ɔɏɜɌɑɞ ɔɤɑɘɔɣɑɝɖɚɑ ɛɜɑɖɚəɐɔɢɔɚəɔɜɚɎɌəɔɑ, 

ɓɌɖɗɪɣɌɪɥɑɑɝɫ Ɏ ɝɞɟɛɑəɣɌɞɚɕ ɛɚɝɞɑɛɑəəɚɕ ɛɑ-

ɜɑɝɞɜɚɕɖɑ ɘɑɞɌɍɚɗɔɓɘɌ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɔ ɔɡ 

ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɔ. Ȼɜɔ ɗɪɍɚɘ ɎɌɜɔɌəɞɑ 

ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ ɜɌɓɎɔɎɌɪɞɝɫ ɛɜɔ-

ɓəɌɖɔ ɗɑɏɚɣəɚɏɚ ɔɗɔ ɝɔɝɞɑɘəɚɏɚ ɓɌɝɞɚɫ. ȼɑɎɌɝ-

ɖɟɗɫɜɔɓɌɢɔɫ ɘɔɚɖɌɜɐɌ Ɏ ɛɜɚɢɑɝɝɑ ɘɌɗɚɔəɎɌ-

ɓɔɎəɧɡ ɔəɞɜɌɖɚɜɚəɌɜəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ əɚɜ-

ɘɌɗɔɓɌɢɔɫ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɝɚɖɜɌɞɔɘɚ-

ɝɞɔ, ɚɐəɌɖɚ Ɏɜɑɘɫ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɝɚɖɜɌɞɔɘɚ-

ɝɞɔ ɍɟɐɑɞ ɓɌɎɔɝɑɞɨ ɚɞ ɎɧɜɌɒɑəəɚɝɞɔ ɛɌɞɚɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɖɌɖ Ɏ ɘɔɚɖɌɜɐɑ, ɞɌɖ 

ɔ Ɏ ɚɜɏɌəɔɓɘɑ Ɏ ɢɑɗɚɘ. 

Ȯ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɧɡ ɠɟəɐɌɘɑəɞɌɗɨəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔ ɓɌɜɟɍɑɒəɧɡ 

ɌɎɞɚɜɚɎ ɛɜɚɎɑɐɑəɧ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ 

ɖɗɌɝɝɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɗɑɏɖɔɡ ɔ Ɍəɏɔɚ-

ɛɟɗɨɘɚəɚɏɜɌɠɔɔ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɐɌɎɗɑəɔɫ Ɏ 

ɖɌɘɑɜɌɡ ɝɑɜɐɢɌ. Ȯ ɟɖɌɓɌəəɧɡ ɜɌɍɚɞɌɡ ɟɝɞɌəɚɎ-

ɗɑəɚ əɌɗɔɣɔɑ ɛɌɞɚɠɔɓɔɚɗɚɏɔɣɑɝɖɔ ɚɍɚɝəɚɎɌə-

əɚɏɚ ɚɛɜɑɐɑɗɑəəɚɏɚ ɝɚɚɞɎɑɞɝɞɎɔɫ ɘɑɒɐɟ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɚɕ ɗɑɏɖɔɡ ɔ Ɏɑɗɔɣɔəɚɕ ɐɌɎɗɑ-

əɔɫ Ɏ ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ. ȻɚɖɌɓɌəɚ, ɣɞɚ ɝɚɝɞɚɫ-

əɔɑ ɝɚɝɟɐɚɎ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, ɚɝɚ-

ɍɑəəɚ ɝɔɝɞɑɘɧ ɗɑɏɚɣəɧɡ Ɏɑə, ɫɎɗɫɑɞɝɫ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɝɚɖɜɌɞɔɞɑɗɨəɚɕ ɠɟəɖɢɔɔ 

ɘɔɚɖɌɜɐɌ [5, 11]. ȹɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ 

ɜɌɓɘɑɜɧ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɟ ɍɚɗɨəɧɡ ɝ ȺȶȽ ɘɚ-

ɏɟɞ ɚɝɞɌɎɌɞɨɝɫ əɚɜɘɌɗɨəɧɘɔ, ɐɌɒɑ ɛɜɔ ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɠɟəɖɢɔɚəɌɗɨəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ. 

ȿɝɞɌəɚɎɗɑəɧ ɐɚɝɞɌɞɚɣəɚ ɞɚəɖɔɑ ɛɜɔɓəɌɖɔ 

Ɏɚɓɘɚɒəɚɏɚ ɖɚɝɎɑəəɚɏɚ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɎɗɑəɔɫ Ɏ 

ɗɑɎɚɘ ɛɜɑɐɝɑɜɐɔɔ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɑ ɗɑɏɖɔɡ. Ȯɧɐɑɗɫɪɞ ɣɑɞɧɜɑ ɚɝəɚɎəɧɑ ɝɞɑɛɑ-

əɔ əɌɜɟɤɑəɔɫ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɚɍɟɝɗɚɎ-

ɗɑəəɧɑ ɓɌɞɜɟɐəɑəɔɫɘɔ ɚɞɞɚɖɌ ɔɓ ɗɑɎɚɏɚ ɛɜɑɐ-

ɝɑɜɐɔɫ ɚɞ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɫ ɗɑɏɚɣəɚɏɚ ɖɜɚɎɚ-

ɞɚɖɌ ɐɚ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɑɖɌ [12]. 

Ȼɜɔ ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɘɌɗɚɏɚ ɖɜɟɏɌ ɖɜɚ-

ɎɚɚɍɜɌɥɑəɔɫ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɏɚ ɗɑɎɚɒɑɗɟɐɚɣ-

ɖɚɎɟɪ ɝɑɜɐɑɣəɟɪ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɛɚ ɓɌɐɑɜɒɖɑ 

ɒɔɐɖɚɝɞɔ Ɏ ɗɑɏɚɣəɚɘ ɖɜɟɏɑ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ, 

əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ Ɏɚɓɘɚɒəɚɑ ɔɓɍɧɞɚɣəɚɑ 

ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ ɐɚɛɚɗəɔɞɑɗɨəɚɏɚ ɚɍɦɑ-

ɘɌ ɗɑɖɌɜɝɞɎɑəəɧɡ ɝɜɑɐɝɞɎ, ɖɌɖ ɔ ɐɜɟɏɔɡ ɚɍɝɞɚ-

ɫɞɑɗɨɝɞɎ, Ɏɗɔɫɪɥɔɡ əɌ ɝɚɖɜɌɞɔɘɚɝɞɨ ɘɔɚɖɌɜɐɌ. 

Ƚɚɝɞɚɫəɔɑ ɗɑɏɚɣəɚɏɚ ɜɔɝɟəɖɌ ɝɎɫɓɌəɚ ɝ ɛɚɎɧ-

ɤɑəɔɑɘ ɐɌɎɗɑəɔɫ Ɏ ɛɜɑɖɌɛɔɗɗɫɜəɚɘ ɓɎɑəɑ ɘɌ-

ɗɚɏɚ ɖɜɟɏɌ, ɞɚ ɑɝɞɨ Ɏ ɝɔɝɞɑɘɑ ɗɑɏɚɣəɧɡ Ɍɜɞɑɜɔɕ. 

Ȼɚɐɚɍəɧɑ ɒɑ ɔɓɘɑəɑəɔɫ ɛɜɚɔɝɡɚɐɫɞ əɌ ȸȽȶȾ 

ɗɑɏɖɔɡ, ɣɞɚ ɚɞɘɑɣɌɑɞɝɫ Ɏ ɜɫɐɑ ɝɞɌɞɑɕ [13, 14, 

15, 16, 17, 18, 19, 20].  

ȮɧɫɎɗɑəɔɑ ɝɖɜɧɞɧɡ ɠɚɜɘ ɝɑɜɐɑɣəɚɕ əɑ-

ɐɚɝɞɌɞɚɣəɚɝɞɔ ɘɚɒɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɐɔəɌɘɔ-

ɖɟ ɔɓɘɑəɑəɔɕ əɌɝɚɝəɚɕ ɠɟəɖɢɔɔ ɝɑɜɐɢɌ ɛɚɐ 

ɎɚɓɐɑɕɝɞɎɔɑɘ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. Ⱥɐəɚɕ ɔɓ 

ɎɌɒəɧɡ ɛɜɚɍɗɑɘ ɫɎɗɫɑɞɝɫ ɜɌɓɜɌɍɚɞɖɌ ɚɛɞɔ-

ɘɌɗɨəɚɕ ɘɑɞɚɐɔɖɔ ȸȽȶȾ ɝ ɟɣɑɞɚɘ ɞɑɡəɔɣɑɝɖɔɡ 

Ɏɚɓɘɚɒəɚɝɞɑɕ ɌɛɛɌɜɌɞɟɜɧ, əɌɛɜɌɎɗɑəəɚɕ əɌ 

ɎɧɫɎɗɑəɔɑ ɘɌɗɧɡ ɔɓɘɑəɑəɔɕ ɖɌɜɞɔəɧ ɗɑɏɖɔɡ, 

əɌɝɞɟɛɌɪɥɔɡ Ɏ ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɘɌɗɚɔə-

ɎɌɓɔɎəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. Ȼɜɫ-

ɘɌɫ ɚɢɑəɖɌ ɗɑɏɚɣəɧɡ ɝɚɝɟɐɚɎ ɛɚ ɔɡ ɐɔɌɘɑɞɜɟ 

ɓɌɞɜɟɐəɔɞɑɗɨəɌ, ɞɌɖ ɖɌɖ ɎɌɜɔɌɢɔɫ ɔɡ ɖɌɗɔɍɜɌ 

ɘɑəɨɤɑ ɌɛɛɌɜɌɞəɚɕ ɛɚɏɜɑɤəɚɝɞɔ ɗɔəɑɕəɧɡ ɔɓ-

ɘɑɜɑəɔɕ. Ⱦɑɚɜɑɞɔɣɑɝɖɔ ɎɚɓɘɚɒəɌ ɖɌɣɑɝɞɎɑəəɌɫ 

ɚɢɑəɖɌ ɔɓɘɑəɑəɔɕ ɖɌɗɔɍɜɌ ɘɑɗɖɔɡ ɝɚɝɟɐɚɎ, 

ɞɚɗɥɔəɧ ɘɑɒɐɚɗɨɖɚɎɧɡ ɔ ɎəɟɞɜɔɐɚɗɨɖɚɎɧɡ ɛɑ-

ɜɑɏɚɜɚɐɚɖ, ɚɐəɌɖɚ, ɝ ɟɣɑɞɚɘ əɌɗɔɣɔɫ ɌɜɞɑɠɌɖ-

ɞɚɎ ɐɎɔɒɑəɔɫ ɚɞ ɝɑɜɐɢɌ ð ɐɌəəɧɕ ɌəɌɗɔɓ ɞɜɑ-

ɍɟɑɞ ɛɜɔɘɑəɑəɔɫ ɝɗɚɒəɧɡ ɘɑɞɚɐɚɎ ɝɞɌɞɔɝɞɔɣɑ-

ɝɖɚɏɚ ɌəɌɗɔɓɌ ɔ ɛɜɚɎɑɐɑəɔɫ ɘəɚɏɚɖɜɌɞəɧɡ 

ȸȽȶȾ ɝɖɌəɔɜɚɎɌəɔɕ ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɗɑ-

ɣɑɍəɚɕ ɛɜɚɢɑɐɟɜɧ. ȻɜɑɐɗɚɒɑəɌ ɘɑɞɚɐɔɖɌ ɗɚ-

ɖɌɗɨəɚɕ ɚɢɑəɖɔ (əɌ ɟɜɚɎəɑ ɗɑɏɚɣəɧɡ ɐɚɗɑɖ) ɔə-

ɞɑɏɜɌɗɨəɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ð ɐɑəɝɔɞɚɘɑɞɜɔɣɑ-

ɝɖɚɕ ɛɗɚɞəɚɝɞɔ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ ɑɑ ɔɓɘɑəɑəɔɫ 

ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. Ȱɚɝɞɚ-

Ɏɑɜəɚɝɞɨ ɔɓɘɑəɑəɔɫ ɐɑɝɔɞɚɘɑɞɜɔɣɑɝɖɚɕ ɛɗɚɞ-

əɚɝɞɔ ɐɗɫ ɖɌɒɐɚɏɚ ɝɗɟɣɌɫ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ ɞɑɘ, 

ɣɞɚ ɘɌɖɝɔɘɌɗɨəɌɫ ɓɌɫɎɗɑəəɌɫ ɛɜɚɔɓɎɚɐɔɞɑɗɑɘ 

ɛɚɏɜɑɤəɚɝɞɨ ɞɚɘɚɏɜɌɠɌ ɛɚ əɑɚɐəɚɜɚɐəɚɝɞɔ ɛɚ-

ɗɫ ɝɚɝɞɌɎɗɫɑɞ 4 ɑɐɔəɔɢɧ ɁɌɟəɝɠɔɗɐɌ. Ⱥɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɞɔɛɔɣəɧɡ ɛɜɚɫɎɗɑəɔɕ ɗɑɎɚɒɑɗɟɐɚɣɖɚ-

Ɏɚɕ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, ɛɜɔ ɑɑ ɎɧɜɌ-

ɒɑəəɧɡ ɛɜɚɫɎɗɑəɔɫɡ, ɫɎɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣɑɝɖɔɕ 

ɠɑəɚɘɑə ɎɔɓɟɌɗɨəɚɏɚ ɟɛɗɚɞəɑəɔɫ ɗɑɏɚɣəɚɕ ɞɖɌ-

əɔ, ɔɓɎɑɝɞəɧɕ ɖɌɖ ɝɔɘɛɞɚɘ ɘɌɞɚɎɚɏɚ ɝɞɑɖɗɌ 

(ȽȸȽ), ɖɚɞɚɜɧɕ ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə Ɏ ɐɌəəɚɘ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ. ȽȸȽ əɑ ɫɎɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣəɧɘ 

ɛɜɔɓəɌɖɚɘ ɐɗɫ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ, əɚ 

ɑɏɚ ɔɓɘɑəɑəɔɑ əɌ ɠɚəɑ ɗɑɣɑəɔɫ ɫɎɗɫɑɞɝɫ ɛɚɖɌ-

ɓɌɞɑɗɨəɧɘ. ȽȸȽ ɚɛɔɝɧɎɌɑɞɝɫ ɖɌɖ ɟɎɑɗɔɣɑəəɌɫ 

çɞɟɘɌəəɌɫè ɛɗɚɞəɚɝɞɨ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɝ ɝɚɡɜɌ-

əɑəɔɑɘ ɖɜɌɑɎ ɍɜɚəɡɚɎ ɔ ɝɚɝɟɐɚɎ, ɔ ɝɎɫɓɌəəɌɫ ɝ 

əɑɐɚɝɞɌɞɚɣəɧɘ ɓɌɛɚɗəɑəɔɑɘ Ɏɚɓɐɟɤəɧɡ 
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ɛɜɚɝɞɜɌəɝɞɎ Ɏɚɓɐɟɡɚɘ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɘ ɚɞɑ-

ɖɚɘ, ɣɌɝɞɔɣəɧɘ ɝɛɌɐɑəɔɑɘ ɌɗɨɎɑɚɗ ɔɗɔ ɟɎɑɗɔ-

ɣɑəɔɑɘ ɚɍɦɑɘɌ ɢɔɜɖɟɗɔɜɟɪɥɑɕ ɖɜɚɎɔ. Ȼɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

əɌɘɔ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ ɐɜɟɏɔɑ ɘəɚɏɚɣɔɝɗɑəəɧɑ 

ɛɜɔɣɔəɧ ȽȸȽ, ɝɎɫɓɌəəɧɑ ɝ Ɏɑəɚɓəɚɕ ɔ ɗɔɘɠɌ-

ɞɔɣɑɝɖɚɕ ɚɍɝɞɜɟɖɢɔɑɕ, ɟɎɑɗɔɣɑəəɚɕ ɖɌɛɔɗɗɫɜ-

əɚɕ ɛɜɚəɔɢɌɑɘɚɝɞɨɪ, ɏɔɛɚɛɜɚɞɑɔəɑɘɔɑɕ, ɏɔɐ-

ɜɚɝɞɌɞɔɣɑɝɖɔɘ ɚɞɑɖɚɘ ɗɑɏɖɚɏɚ, ɠɌɖɞɚɜɌɘɔ ɏɜɌ-

ɎɔɞɌɢɔɚəəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ, ɖɌɖ ɔ ɝ ɐɜɟɏɚɕ ɝɞɚ-

ɜɚəɧ Ɏɚɓɘɚɒəɧɑ ɜɌəɑɑ ɝɟɥɑɝɞɎɚɎɌɎɤɔɑ ɔəɞɑɜ-

ɗɚɍɟɗɫɜəɧɑ, ɝɑɛɞɌɗɨəɧɑ ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɧɑ 

ɟɞɚɗɥɑəɔɫ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɗɑɏɖɔɡ ɘɚɒɑɞ ɍɧɞɨ 

ɛɜɑɐɗɚɒɑəɌ Ɏ ɖɌɣɑɝɞɎɑ ɘɑɞɚɐɌ əɑɛɜɫɘɚɕ ɚɢɑə-

ɖɔ ɝɞɑɛɑəɔ ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ.  

Ȯ ɜɑɓɟɗɨɞɌɞɑ Ɏɧɛɚɗəɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, 

əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȸȽȶȾ-ɖɌɜɞɔəɧ ɗɑɏɖɔɡ 

ɟɝɞɌəɚɎɗɑəɚ əɌɗɔɣɔɑ ɐɔəɌɘɔɖɔ ɔɓɘɑəɑəɔɕ 

ɛəɑɎɘɌɞɔɓɌɢɔɔ ɟ ɣɌɝɞɔ ɍɚɗɨəɧɡ ɝ ȺȶȽ, ɛɚɐ-

Ɏɑɜɒɑəəɧɡ ɩɖɝɞɜɑəəɧɘ ɘɌɗɚɔəɎɌɓɔɎəɧɘ ɡɔ-

ɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨɝɞɎɌɘ, ɖɌɖ ɔ ɟ ɍɚɗɨəɧɡ, 

ɖɚɞɚɜɧɘ ɚɝɞɜɑɕɤɔɑ ɛɜɚɫɎɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ 

ɍɧɗɔ ɖɟɛɔɜɚɎɌəɧ ɖɚəɝɑɜɎɌɞɔɎəɚ.  

ȻɜɚɎɑɐɑəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ Ɏɧ-

ɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ 

ɚɢɑəɖɑ ɝɞɑɛɑəɔ ɐɔɝɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

ɛɜɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ ɖɚɜɚəɌɜəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ 

əɚɜɘɌɗɔɓɌɢɔɔ ɝɑɜɐɑɣəɚɏɚ ɜɔɞɘɌ. ȰɌəəɧɑ ȸȽȶȾ 

ɗɑɏɖɔɡ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪ-

ɐɑəɔɔ ɟ ɍɚɗɨəɧɡ ɝ ȴȭȽ, ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌ-

əɧ ɐɗɫ ɖɚəɞɜɚɗɫ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɖɌɖ əɌɏɗɫɐəɧɕ ɖɜɔɞɑɜɔɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

Ɏɧɛɚɗəɑəəɚɏɚ ɘɌɗɚɔəɎɌɓɔɎəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 
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ɑɗɨ. ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑɛɑ-

əɔ ɝɞɑəɚɓɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ ɖɌɜɚɞɔɐəɚɏɚ ɍɌɝɝɑɕəɌ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ  252 Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɔɡ ɍɗɫɤɑɖ (ȬȽȭ), ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɐɟɛɗɑɖɝəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ (2D-

ȿȳȴ) ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɟ 75 ɍɚɗɨəɧɡ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 55,2Ñ18,3 ɗɑɞ) ɝ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ. ȸɑɞɚɐɌɘɔ 2D-ȿȳȴ, ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ (3D-ȿȳȴ) ɔ 

ȸȼȾ cɚəəɧɑ Ɍɜɞɑɜɔɔ ɍɧɗɔ ɔɝɝɗɑɐɚɎɌəɧ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ, Ɏ ɚɍɗɌɝɞɔ ɍɔɠɟɜɖɌɢɔɔ 

ɚɍɥɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ (ȺȽȬ) ɔ ɟɝɞɨɫ Ɏəɟɞɜɑəəɔɡ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ (ȮȽȬ) ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

ȼɑɓɟɗɨɞɌɞɧ. ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɣɌɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ɝɞɑəɚɓɚɎ ɝɚəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɝ ɛɚɘɚɥɨɪ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɖɌɓɌɗɌ, ɣɞɚ ɛɚ ɐɌəəɧɘ ȸȼȾ ɔ ɞɜɑɡ-

ɘɑɜəɚɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɑɓɟɗɨɞɌɞɧ ɜɌɓɗɔɣɌɗɔɝɨ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, ɣɑɘ 

ɛɜɔ ɝɜɌɎəɑəɔɔ 3D-ȿȳȴ ɝ ɐɟɛɗɑɖɝəɧɘ ɝɖɌəɔɜɚɎɌəɔɑɘ. Ȼɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ 2D-ȿȳȴ ɣɌ-

ɥɑ ɛɜɔɎɚɐɔɗɚ ɖ əɑɐɚɚɢɑəɖɑ ɝɞɑəɚɓɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ ɘɑɞɚɐɌ 3D-ȿȳȴ. 

ȿɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 3D-ȿȳȴ Ɏ ɚɞəɚɤɑəɔɔ əɌɗɔɣɔɫ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɝɚɝɞɌɎɔɗɌ 92,1%, ɐɗɫ ɘɑɞɚɐɌ 2D-ȿȳȴ ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɍɧɗɚ əɔɒɑ - 83,4%. 

ȺɢɑəɖɌ ɞɚɣəɚɝɞɔ  ɛɚɖɌɓɌɗɌ ɓəɌɣɑəɔɫ 86,5%  ɔ 98,3% ɐɗɫ 2D- ɔ 3D-ȿȳȴ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

ȽɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ əɑɝɖɚɗɨɖɚ ɘɑəɨɤɟɪ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ 2D-ȿȳȴ (94,7%) ɚɞəɚɝɔɞɑɗɨəɚ ɓəɌɣɑəɔɕ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɐɗɫ 3D -ȿȳȴ ɔ ȸȼȾ 

(100% Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ).  

ȮɧɎɚɐɧ. Ȯəɑɐɜɑəɔɑ ɘɑɞɚɐɌ 3D-ȿȳȴ Ɏ Ɍɗɏɚɜɔɞɘ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɚ-

ɫəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɚɓɎɚɗɫɑɞ ɟɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɖɟ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ, ɝɟ-

ɥɑɝɞɎɑəəɚ ɝəɔɒɌɑɞ ɣɌɝɞɚɞɟ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ ɔ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɍɑɒɌɞɨ ɛɜɔɘɑəɑəɔɫ ɍɚɗɑɑ ɐɚɜɚɏɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 
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urpose.  To compare the possibilities between ultrasound  and magnetic resonance 

imaging(MRI) in the diagnostics of carotid stenosis caused by atherosclerotic plaques.  

Material and methods.  252 atherosclerotic plaques (ASP) were evaluated in 75 p a-

tients with cardiovascular disease (mean age 55.2Ñ18.3 years). Patients underwent 2D u l-

trasound, 3D ultrasound and MRIof ɝarotid arteriesat the levels of common carotid artery 

bifurcation and internal carotid artery ostium.  

Results.  3D-ultrasound and MRI showed less variability comparing to 2D -ultrasound 

and MRI in d etection of carotid stenosis. 2D -ultrasound often underestimatedthe stenosis 

severity compared with 3D -ultrasound. Sensitivity, specificity and accuracy were 92.1%, 

100% and 98.3% for 3D -ultrasound, 83.4%, 94.7% and 86.5% for 2D -ultrasound, respe c-
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ɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɚɝɟɐɔɝɞɚɕ 

ɝɞɑəɖɔ - ɚɐəɚ ɔɓ əɌɔɍɚɗɑɑ ɌɖɞɔɎəɚ ɜɌɓ-

ɎɔɎɌɪɥɔɡɝɫ əɌɛɜɌɎɗɑəɔɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. ȽɟɥɑɝɞɎɟɪɥɔɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ Ɏ Ȯ-ɜɑɒɔɘɑ, ɢɎɑɞɚ-

Ɏɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌəɔɑ, ɖɌɣɑɝɞɎɑəəɌɫ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɐɎɔ-

ɏɌ ɣɌɝɞɚɞ) ɛɚɓɎɚɗɫɪɞ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌɞɨ ɖɌɖ ɜɌəəɔɑ ɝɞɌɐɔɔ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɞɌɖɔɑ, ɖɌɖ ɟɞɚɗɥɑəɔɑ ɖɚɘ-

ɛɗɑɖɝɌ ɔəɞɔɘɌ-ɘɑɐɔɌ, ɞɌɖ ɔ ɎɧɜɌɒɑəəɧɑ - ɏɑ-

ɘɚɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ɛɚɜɌɒɑəɔɫ, ɝɟɍɞɚ-

ɞɌɗɨəɧɑ ɝɞɑəɚɓɧ, ɚɖɖɗɪɓɔɔ [1-4].  ȻɚɫɎɗɑəɔɑ 

ɌɛɛɌɜɌɞɚɎ ɐɗɫ ȿȳȴ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɞɜɑɡɘɑɜəɚɏɚ  ɔɓɚɍɜɌɒɑəɔɫ (3D) ɝɞɌɗɚ əɚ-

Ɏɧɘ ɩɞɌɛɚɘ ɜɌɓɎɔɞɔɫ ɩɡɚɏɜɌɠɔɔ ɔ ɓəɌɣɔɞɑɗɨəɚ 

ɜɌɝɤɔɜɔɗɚ Ɏɚɓɘɚɒəɚɝɞɔ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɝɚ-

ɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ [3-5]. ȻɑɜɎɚəɌɣɌɗɨəɚ ɛɜɔ ɜɑ-

ɌɗɔɓɌɢɔɔ ɘɑɞɚɐɌ 3D-ȿȳȴ ɛɜɔɘɑəɫɗɝɫ çɘɑɞɚɐ 

ɝɎɚɍɚɐəɚɕ ɜɟɖɔè,  ɛɜɔ ɖɚɞɚɜɚɘ ɔɓɚɍɜɌɒɑəɔɑ 

ɎɚɝɛɜɚɔɓɎɚɐɔɗɚɝɨ ɛɜɔ ɛɚɘɚɥɔ ɗɔəɑɕəɚɏɚ ɐɌɞ-

ɣɔɖɌ ɛɚɝɜɑɐɝɞɎɚɘ ɛɚɗɟɣɑəɔɫ ɝɑɜɔɔ ɐɎɟɘɑɜəɧɡ 

ɔɓɚɍɜɌɒɑəɔɕ. ɉɞɚ ɐɚɝɞɔɏɌɗɚɝɨ ɛɟɞɑɘ ɞɥɌɞɑɗɨ-

əɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɘɫɏɖɚɏɚ, ɛɚɝɞɟɛɌɞɑɗɨəɚɏɚ 

ɛɑɜɑɘɑɥɑəɔɫ ɐɌɞɣɔɖɌ Ɏɐɚɗɨ ɛɚɎɑɜɡəɚɝɞɔ ɔɓɟ-

ɣɌɑɘɚɕ ɝɞɜɟɖɞɟɜɧ [1,4]. ȭɚɗɑɑ ɝɚɎɑɜɤɑəəɌɫ 

ɞɑɡəɚɗɚɏɔɫ ɛɚɗɟɣɑəɔɫ ɚɍɦɑɘəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ 

ɔɓɟɣɌɑɘɚɕ ɞɖɌəɔ, ɔɝɛɚɗɨɓɟɑɘɌɫ Ɏ ɜɌɓɗɔɣəɧɡ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝɔɝɞɑɘɌɡ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɝɍɚɜ ɞɜɑɡɘɑɜəɚɕ ɔəɠɚɜɘɌɢɔɔ ɛɜɔ ɛɚɘɚɥɔ ɚɍɦ-

ɑɘəɚɏɚ ɐɌɞɣɔɖɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɘɑɡɌəɔɣɑɝɖɔɡ ɖɚ-

ɗɑɍɌɞɑɗɨəɧɡ ɐɎɔɒɑəɔɕ ɔɓɗɟɣɌɞɑɗɫ ɛɚ ɚɛɜɑɐɑ-

ɗɑəəɚɕ ɛɗɚɝɖɚɝɞɔ Ɏəɟɞɜɔ ɐɌɞɣɔɖɌ [2-5]. ȸɑɞɚɐ 

ɚɍɗɌɐɌɑɞ ɜɫɐɚɘ ɐɚɝɞɚɔəɝɞɎ: əɑɔəɎɌɓɔɎɑə, ɍɑɓ-

ɚɛɌɝɑə ɐɗɫ ɛɌɢɔɑəɞɌ, ɎɚɝɛɜɚɔɓɎɚɐɔɘ, ɚɍɗɌɐɌɑɞ 

ɝɜɑɐəɑɕ ɝɞɚɔɘɚɝɞɨɪ, ɚɐəɌɖɚ, ɝɟɥɑɝɞɎɟɑɞ ɜɫɐ 

ɞɑɡəɔɣɑɝɖɔɡ ɚɏɜɌəɔɣɑəɔɕ, əɑ ɛɚɓɎɚɗɫɪɥɔɡ Ɏ 

ɛɚɗəɚɕ ɘɑɜɑ ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ Ɍɜɞɑɜɔɕ [5,6]. 

Ȯ ɘɔɜɚɎɚɕ ɗɔɞɑɜɌɞɟɜɑ ɎɝɞɜɑɣɌɪɞɝɫ ɑɐɔ-

əɔɣəɧɑ ɜɌɍɚɞɧ əɌ ɞɑɘɟ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ 

3D -ȿȳȴ ɔ ȸȼȾ ɔɗɔ ɌəɏɔɚɏɜɌɠɔɔ, ɖɚɞɚɜɧɑ Ɏ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔəɫɞɚ ɝɣɔɞɌɞɨ çɓɚɗɚɞɧɘ 

ɝɞɌəɐɌɜɞɚɘè. ȾɌɖ, Ɏ ɜɌɍɚɞɑ T. Wessels ɝ ɝɚɌɎɞɚ-

ɜɌɘɔ (2004 ɏ.) ɍɧɗɚ ɛɚɖɌɓɌəɚ əɌɗɔɣɔɑ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɎɓɌɔɘɚɝɎɫɓɔ ɘɑɒɐɟ ɜɑɓɟɗɨɞɌ-

ɞɌɘɔ ɞɜɑɡɘɑɜəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔ ɌəɏɔɚɏɜɌɠɔɔ (r=0,74, p<0,001). Ƚɜɑɐəɫɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨ-

əɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ ɐɗɫ ɞɜɑɡɘɑɜəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

Ɏ ɎɧɫɎɗɑəɔɔ ɝɞɑəɚɓɚɎ Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɔ (60-

79%) ɔ ɖɜɔɞɔɣɑɝɖɔɡ ɝɞɑəɚɓɚɎ (80-99%) ɝɚɝɞɌɎɔ-

ɗɔ 93%, 83%, 82% ɔ 98%, ɐɗɫ ɐɎɟɡɘɑɜəɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ð 85%, 83%, 82% ɔ 95% ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ [7]. 

Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɌ ɔɓɟ-

ɣɑəɌ əɑɐɚɝɞɌɞɚɣəɚ, ɚɞɝɟɞɝɞɎɟɪɞ ɚɍɥɑɛɜɔəɫɞɧɑ 

ɛɜɚɞɚɖɚɗɧ ɛɜɚɎɑɐɑəɔɫ 3D-ȿȳȴ ɟ ɍɚɗɨəɧɡ ɝ ɝɑɜ-

ɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɐɗɫ ɚɢɑəɖɔ 

ɝɚɝɞɚɫəɔɫ ɝɚɝɟɐɚɎ, Ɏ ɣɌɝɞəɚɝɞɔ, ɐɗɫ  ɚɛɜɑɐɑɗɑ-

əɔɫ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ Ɍɜɞɑɜɔɕ. Ȯ ɝɎɫɓɔ ɝ Ɏɧɤɑ-

ɔɓɗɚɒɑəəɧɘ ɌɖɞɟɌɗɨəɧɘ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɔɓɟ-

ɣɑəɔɑ ɜɚɗɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ Ɍɜɞɑɜɔɕ  ɛɜɔ ɔɓɟɣɑəɔɔ ɝɞɑɛɑəɔ ɝɞɑəɚ-

ɓɔɜɚɎɌəɔɫ ɝɚɝɟɐɚɎ Ɏ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɝ Ɏɚɓɘɚɒ-

əɚɝɞɫɘɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ. 

ɂɑɗɨ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ 

ɛɜɔɘɑəɑəɔɫ ɘɑɞɚɐɚɎ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ɝɚɝɟɐɚɎ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȼɌɍɚɞɌ ɎɧɛɚɗəɑəɌ əɌ ɍɌɓɑ ɔəɝɞɔɞɟɞɌ ɖɗɔ-

əɔɣɑɝɖɚɕ ɖɌɜɐɔɚɗɚɏɔɔ ɔɘ. Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ 

(ɀȯȭȿ "ȼȶȹȻȶ" ȸȳ ȼɀ). ȽɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ 

ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɍɧɗɌ ɛɜɚɎɑɐɑ-

əɌ ɛɟɞɑɘ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɝ 

ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ 2D-ȿȳȴ, 3D-ȿȳȴ ɔ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) 252 ȬȽȭ, ɎɧɫɎ-

ɗɑəəɧɡ ɟ 75 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 38 ɐɚ 82 

ɗɑɞ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 55,2Ñ18,3) ɛɜɔ ɝɞɌəɐɌɜɞ-

əɚɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɝɚəəɧɡ Ɍɜ-

ɞɑɜɔɕ. 

ȻɌɢɔɑəɞɧ ɍɧɗɔ Ɏ ɝɞɌɍɔɗɨəɚɘ ɝɚɝɞɚɫəɔɔ, ɟ 

əɔɡ  ɚɞɝɟɞɝɞɎɚɎɌɗɔ  ɛɜɔɓəɌɖɔ  ɚɝɞɜɚɕ ɝɑɜɐɑɣəɚ- 

ɝɚɝɟɐɔɝɞɚɕ ɔ əɑɎɜɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ. ȭɚɗɨ-

əɧɑ ɛɚɗɟɣɌɗɔ ɛɗɌəɚɎɟɪ ɞɑɜɌɛɔɪ Ɏ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ əɚɓɚɗɚɏɔɑɕ.  

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɐɟɛɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɜɚɎɚɐɔɗɔ əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɚɘ 

ɛɜɔɍɚɜɑ IU-22 (Philips, ȯɚɗɗɌəɐɔɫ) ɝ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑɘ ɗɔəɑɕəɚɏɚ ɐɌɞɣɔɖɌ L9-3. Ȼɜɔ ɔɓɘɑɜɑ-

əɔɔ ɝɞɑəɚɓɌ Ɏ ɝɗɟɣɌɑ 2D-ȿȳȴ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɝɔəɡɜɚəɔɓɌɢɔɫ ɝ R-ɓɟɍɢɚɘ ɩɗɑɖɞɜɚɖɌɜɐɔɚɏɜɌɘ-

ɘɧ. 

Ƚ ɛɚɘɚɥɨɪ 2D-ȿȳȴ ɚɍɥɔɑ ɝɚəəɧɑ Ɍɜɞɑ-

ɜɔɔ ɍɧɗɔ ɔɝɝɗɑɐɚɎɌəɧ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɔ Ɏ 

ɚɍɗɌɝɞɔ ɍɔɠɟɜɖɌɢɔɔ, Ɍ ɞɌɖɒɑ ɟɝɞɨɫ Ɏəɟɞɜɑəəɔɡ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. ȴɝɝɗɑɐɚɎɌəɔɫ 

ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɚɐəɔɘ ɚɛɑɜɌɞɚɜɚɘ.  

Ȼɜɚɢɑəɞ ɝɞɑəɚɓɌ ɔɓɘɑɜɫɗɔ Ɏ ɛɚɛɑɜɑɣəɚɘ 

ɝɑɣɑəɔɔ Ɏ ɚɍɗɌɝɞɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɟɒɑəɔɫ ɛɜɚ-

ɝɎɑɞɌ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɚɕ ɛɚ ɟɘɑəɨ-

ɤɑəɔɪ ɐɔɌɘɑɞɜɌ ɝɚɝɟɐɌ ɖɌɖ ɐɚɗɪ ɜɑɐɟɢɔɜɚ-

ɎɌəəɚɏɚ ɐɔɌɘɑɞɜɌ ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ ɚɞ ɔɝɞɔəəɚɏɚ 

ɐɔɌɘɑɞɜɌ ɝɚɝɟɐɌ (% ɝɞɑəɚɓɌ, D). Ȭɞɑɜɚɝɖɗɑɜɚɞɔ-

ɣɑɝɖɟɪ ɍɗɫɤɖɟ ɚɛɜɑɐɑɗɫɗɔ ɖɌɖ ɠɚɖɌɗɨəɚɑ 

ɟɞɚɗɥɑəɔɑ ɝɞɑəɖɔ ɝɚɝɟɐɌ ɍɚɗɑɑ ɣɑɘ əɌ 0,5 ɘɘ 

ɔɗɔ əɌ 50% ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɖɜɟɒɌɪɥɔɘɔ 

ɟɣɌɝɞɖɌɘɔ ɝɞɑəɖɔ ɝɚɝɟɐɌ, ɔɗɔ ɖɌɖ ɠɚɖɌɗɨəɚɑ 

ɟɞɚɗɥɑəɔɑ ɞɚɗɥɔəɧ ɔəɞɔɘɌ-ɘɑɐɔɌ ɍɚɗɑɑ ɣɑɘ əɌ 

1,5 ɘɘ, ɎɧɝɞɟɛɌɪɥɑɑ Ɏ ɛɜɚɝɎɑɞ ɝɚɝɟɐɌ  [8]. 

Ⱦɜɑɡɘɑɜəɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɜɚɎɚɐɔɗɔ ɗɔəɑɕəɧɘ ɐɌɞɣɔɖɚɘ 

Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ VL13-5 (Philips iU22, ȯɚɗ-

ɗɌəɐɔɫ) ɝɚ ɝɖɚɜɚɝɞɨɪ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ 

3D ɔ 4D ɐɚ 64 ɘɑɏɌɎɚɖɝɑɗɚɎ Ɏ ɝɑɖɟəɐɟ. ɉȶȯ-

ɝɔəɡɜɚəɔɓɌɢɔɫ Ɏ ɛɜɚɢɑɝɝɑ Ɏɧɛɚɗəɑəɔɫ 3D-ȿȳȴ 

əɑ ɛɜɑɐɟɝɘɚɞɜɑəɌ, ɛɜɚɢɑɝɝ ɛɚɗɟɣɑəɔɫ ɐɌəəɧɡ 

ɐɗɫ ɛɚɝɞɜɚɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɓɌəɔɘɌɑɞ ɍɚɗɨɤɑɑ 

Ɏɜɑɘɫ, ɣɑɘ ɚɐɔə ɝɑɜɐɑɣəɧɕ ɢɔɖɗ -  ɓɌ ɛɑɜɔɚɐ 

ɛɚɗɟɣɑəɔɫ (çɓɌɡɎɌɞɌè) ɔɓɚɍɜɌɒɑəɔɫ ɘɚɒɑɞ ɛɜɚɕ-

ɞɔ 2 ɔ ɍɚɗɑɑ ɝɑɜɐɑɣəɧɡ ɢɔɖɗɌ. Ȼɜɔ ɩɞɚɘ ɓəɌɣɑ-

əɔɑ ɛɚɏɜɑɤəɚɝɞɔ ɔɓɘɑɜɑəɔɫ ɛɜɔ ɛɚɗɟɣɑəɔɔ 

(çɓɌɡɎɌɞɑè) ɔɓɚɍɜɌɒɑəɔɫ ɫɎɗɫɑɞɝɫ ɚɐɔəɌɖɚɎɧɘ 

ɛɜɔ ɖɌɒɐɚɘ ɞɌɖɚɘ ɔɓɘɑɜɑəɔɔ, ɣɞɚ əɑ ɚɖɌɓɧɎɌ-

ɑɞ ɝɟɥɑɝɞɎɑəəɚɏɚ Ɏɗɔɫəɔɫ əɌ ɛɚɝɞɜɚɑəɔɑ ɔɞɚɏɚ-

Ɏɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ.  

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ Ɏɧ-

ɛɚɗəɫɗɔ ɐɗɫ ɚɢɑəɖɔ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ əɌ 

ɌɛɛɌɜɌɞɑ Achieva (Philips, ȯɚɗɗɌəɐɔɫ) ɝ Ɏɑɗɔɣɔ-

əɚɕ ɘɌɏəɔɞəɚɕ ɛɚɗɫ 3 Ⱦɗ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 16-

ɞɔ ɖɌəɌɗɨəɚɕ əɑɕɜɚɎɌɝɖɟɗɫɜəɚɕ ɔ ɝɛɑɢɔɌɗɨəɚɕ 

ɛɚɎɑɜɡəɚɝɞəɚɕ 8-ɘɔ ɖɌəɌɗɨəɚɕ ɖɌɞɟɤɑɖ ɐɗɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɜɚɞɔɐəɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɚɞɚɖɚɗ 

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɎɖɗɪɣɌɗ Ⱦ1, 

Ⱦ2 ɔ ɛɜɚɞɚə-ɎɓɎɑɤɑəəɧɑ  ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ ɝ 

ɣɑɜəɚɕ ɖɜɚɎɨɪ (black blood) Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 2 ɘɘ, ɞɜɑɡɘɑɜəɟɪ Ɍə-

ɏɔɚɏɜɌɠɔɪ ɝ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1 ɘɘ (3D TOF- 3D 

Time -of-Flight) [9].  

CɞɌɞɔɝɞɔɣɑɝɖɟɪ ɚɍɜɌɍɚɞɖɟ ɜɑɓɟɗɨɞɌɞɚɎ 

Ɏɧɛɚɗəɫɗɔ ɝ ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘɧ Statistica 8.0 

(StatSoft, ȽɄȬ). ȽɜɌɎəɑəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ, ɛɚɗɟ-

ɣɑəəɧɡ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɌɘɔ  2D- ɔ 3D-

ȿȳȴ, Ɏɧɛɚɗəɫɗɔ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ  Ȗ2.  

ȶɚɗɔɣɑɝɞɎɑəəɟɪ ɚɢɑəɖɟ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɘɑɞɚɐɌ 3D-ȿȳȴ Ɏ ɚɢɑəɖɑ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɜɚɎɚɐɔɗɔ ɛɟɞɑɘ ɜɌɝɣɑɞɌ ɛɚɖɌɓɌɞɑɗɑɕ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ ɔ ɞɚɣəɚɝɞɔ ɘɑ-

ɞɚɐɌ. Ȱɗɫ ɝɜɌɎəɑəɔɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɎɧɤɑɛɜɔɎɑɐɑəəɧɑ ɛɚɖɌ-

ɓɌɞɑɗɔ ɜɌɝɝɣɔɞɧɎɌɗɔ ɐɗɫ ɘɑɞɚɐɚɎ 2D-ȿȳȴ ɔ 3D-

ȿȳȴ,  ɝɜɌɎəɔɎɌɗɔ ɛɚɗɟɣɑəəɧɑ ɓəɌɣɑəɔɫ ɝ ɞɌɖɚ-

Ɏɧɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɐɗɫ ɘɑɞɚɐɌ ȸȼȾ. Ȼɚɝɗɑɐ-

əɔɕ ɍɧɗ  ɔɝɛɚɗɨɓɚɎɌə əɌɘɔ Ɏ ɖɌɣɑɝɞɎɑ ɜɑɠɑ-

ɜɑəɞəɚɏɚ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ. Ȯɧɍɚɜ 

ȸȼȾ ɚɍɟɝɗɚɎɗɑə ɝɚɚɍɜɌɒɑəɔɫɘɔ ɍɑɓɚɛɌɝəɚɝɞɔ 

Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ ɛɜɔɘɑəɑ-

əɔɑ  ɍɚɗɑɑ ɞɚɣəɚɏɚ ɘɑɞɚɐɌ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɝɞɑ-

əɚɓɌ - ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ  ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ - ɝɚɛɜɫɒɑəɚ ɝ 

ɚɛɜɑɐɑɗɑəəɧɘ ɜɔɝɖɚɘ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɑɓɟɗɨɞɌɞɧ ȸȼȾ Ɏ əɌɤɑɕ ɜɌɍɚɞɑ ɛɚɖɌɓɌɗɔ, 

ɣɞɚ ɍɚɗɨɤɔɑ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ (ɍɚɗɑɑ 75 %) ɍɧɗɔ 

ɎɧɫɎɗɑəɧ Ɏ 17 (6,7%) ɝɗɟɣɌɫɡ, ɛɚ ɐɌəəɧɘ 3D-

ȿȳȴ əɑɝɖɚɗɨɖɚ ɜɑɒɑ ð 15 ȬȽȭ,  ɣɞɚ ɝɚɝɞɌɎɔɗɚ 

5,9%. ȼɑɒɑ Ɏɝɑɏɚ ɐɌəəɌɫ ɝɞɑɛɑəɨ ɝɞɑəɚɓɌ Ɍɜɞɑ-

ɜɔɕ ɚɛɜɑɐɑɗɫɗɌɝɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 2D-ȿȳȴ ð Ɏ 

10 ɝɗɟɣɌɫɡ (4,0%).  

Ƚɞɑɛɑəɨ ɝɞɑəɚɓɌ 50-75% ɣɌɥɑ ɍɧɗɌ ɎɧɫɎ-

ɗɑəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ  ɞɜɑɡɘɑɜəɚɕ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ð 73 (29,0%) ȬȽȭ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɝ ɛɚɘɚ-

ɥɨɪ 2D-ȿȳȴ Ɏ 68 (27,0%) ɝɗɟɣɌɫɡ. Ȼɜɔɘɑəɑəɔɑ 

ȸȼȾ ɛɚɓɎɚɗɔɗɚ ɚɛɜɑɐɑɗɔɞɨ ɐɌəəɟɪ ɝɞɑɛɑəɨ ɝɞɑ-

əɚɓɌ Ɏ 71 ɝɗɟɣɌɑ (28,2%).  

ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɘɌɗɧɡ ɝɞɑɛɑəɑɕ ɝɞɑəɚ-

ɓɌ Ɍɜɞɑɜɔɕ (20-50 %) ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɔ  3D-ȿȳȴ 

ɍɧɗɌ ɚɐɔəɌɖɚɎɚɕ ð 164 ȬȽȭ (65,1%). Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 2D-ȿȳȴ ɎɧɫɎɗɑəɚ 174 

(69,0%) ɝɗɟɣɌɫ ɐɌəəɚɕ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ (ȾɌɍɗɔɢɌ 

ʈ1). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɜɌɎəɔɞɑɗɨəɌɫ ɚɢɑəɖɌ ɣɌ-

ɝɞɚɞɧ ɎɧɫɎɗɑəɔɫ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɝ ɛɚ-

ɘɚɥɨɪ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɖɌ-

ɓɌɗɌ, ɣɞɚ ɛɚ ɐɌəəɧɘ  ȸȼȾ ɔ 3D-ȿȳȴ ɜɑɓɟɗɨɞɌɞɧ 

ɜɌɓɗɔɣɌɗɔɝɨ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ, ɣɑɘ ɛɜɔ ɝɜɌɎ-

əɑəɔɔ ɝ 2D-ȿȳȴ.  ȺɐəɌɖɚ ɝɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌ-

ɗɔɓ ɣɌɝɞɚɞɧ ɎɝɞɜɑɣɌɑɘɚɝɞɔ  ɛɜɔɓəɌɖɌ ɛɚ ɖɜɔɞɑ- 

ȾɌɍɗɔɢɌ ʈ1.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔɝɝɗɑɐɚɎɌəəɧɡ ȬȽȭ  ɛɚ ɝɞɑɛɑəɔ ɝɞɑəɚɓɌ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɛɜɔɘɑəɑəɔɫ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ (n=252). 

    

% ʩʪʝʥʦʟʘ  2D-ʋɿʀ, 

n=252 

3D-ʋɿʀ, 

n=252 

ʄʈʊ, 

n=252 

ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

20-50 174 69,0 164 65,1 164 65,1 

50-75  68 27,0 73 29,0 71 28,2 

75 ʠ ʙʦʣʝʝ 10 4,0 15 5,9 17 6,7 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɔɪ Ȗ2 əɑ ɎɧɫɎɔɗ ɐɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔɣɔɕ ɩɞɔɡ 

ɛɚɖɌɓɌɞɑɗɑɕ. 

Ȱɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɘɑɞɚɐɌ 2D- ɔ 

3D -ȿȳȴ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ 

ɜɌɝɝɣɔɞɧɎɌɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ. Ȼɜɔ ɜɌɝɣɑɞɌɡ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔ ɐɌəəɧɑ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ ɚɍɝɗɑɐɚɎɌəɔɔ 

75 ɛɌɢɔɑəɞɚɎ, ɖɌɒɐɚɘɟ ɔɓ ɖɚɞɚɜɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝ ɛɚɘɚɥɨɪ Ɏɝɑɡ ɞɜɑɡ ɘɑɞɚ-

ɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ð 3D-ȿȳȴ, 2D-ȿȳȴ ɔ ȸȼȾ. 

ȹɌɘɔ ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

3D -ȿȳȴ Ɏ ɚɞəɚɤɑəɔɔ əɌɗɔɣɔɫ ɝɞɑəɚɓɌ ɝɚəəɧɡ 

Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɌ 92,1%, ɐɗɫ ɘɑɞɚɐɌ 2D-ȿȳȴ 

ɓəɌɣɑəɔɑ ɛɚɖɌɓɌɞɑɗɫ ɍɧɗɚ əɔɒɑ - 83,4%.   Ⱥɢɑə-

ɖɌ   ɞɚɣəɚɝɞɔ   ɛɚɖɌɓɌɗɌ   ɓəɌɣɑəɔɫ 86,5% ɔ 

98,3% ɐɗɫ 2D- ɔ 3D-ȿȳȴ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȽɜɌɎ-

əɑəɔɑ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ əɑ-

ɝɖɚɗɨɖɚ ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɐɗɫ 2D-ȿȳȴ (94,7%) 

ɚɞəɚɝɔɞɑɗɨəɚ ɓəɌɣɑəɔɕ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɐɗɫ 3D-

ȿȳȴ ɔ ȸȼȾ (100% Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ) (ȾɌɍɗɔɢɌ 

ʈ2).  

Ȯɧɤɑɔɓɗɚɒɑəəɚɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ Ɏ ɛɚɗɨ-

ɓɟ ɞɚɏɚ, ɣɞɚ Ɏəɑɐɜɑəɔɑ ɘɑɞɚɐɌ 3D-ȿȳȴ Ɏ Ɍɗɏɚ-

ɜɔɞɘ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɚɫəɔɫ ɝɚə-

əɧɡ Ɍɜɞɑɜɔɕ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɝəɔɒɑəɔɪ ɣɌ-

ɝɞɚɞɧ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɓɌɖɗɪɣɑəɔɕ.  

ȹɌ ɜɔɝɟəɖɌɡ 1-4 ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɔɘɑɜɧ 

ɚɢɑəɖɔ     ɎɧɜɌɒɑəəɚɝɞɔ   Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ  

ɔɓɘɑəɑəɔɕ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɚ ɐɌəəɧɘ 3D-ȿȳȴ 

ɔ ȸȼȾ. Ȼɜɔ ɩɞɚɘ ɜɑɓɟɗɨɞɌɞɧ, ɛɚɗɟɣɑəəɧɑ ɛɜɔ 

ɚɢɑəɖɑ ɝɞɑəɚɓɌ Ɍɜɞɑɜɔɕ ɖɌɜɚɞɔɐəɚɏɚ ɍɌɝɝɑɕəɌ ɝ 

ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ  3D-ȿȳȴ, ɍɧɗɔ ɛɚɗəɚɝɞɨɪ ɛɚɐ-

ɞɎɑɜɒɐɑəɧ  ɐɌəəɧɘɔ ȸȼȾ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ.  

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌ-

ɗɔ, ɣɞɚ ɣɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɝɞɑəɚɓɚɎ 50-70% ɔ 

ɝɞɑəɚɓɚɎ ɍɚɗɑɑ 75% ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɔ 

ɞɜɑɡɘɑɜəɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɚɞɗɔɣɌɗɌɝɨ (71 

(28,2 %) ɔ 73 (29 %); 17 (6,7 %) ɔ 15 (5,9 %) ȬȽȭ 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɐɌəəɧɡ 

ɏɜɌɐɌɢɔɕ ɝɞɑəɚɓɚɎ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɞɌəɐɌɜɞəɚ-

ɏɚ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ 

(2D-ȿȳȴ) ɍɧɗɌ əɑɝɖɚɗɨɖɚ əɔɒɑ, ɚɐəɌɖɚ, ɐɌəəɧɑ 

ɜɌɓɗɔɣɔɫ əɑ ɐɚɝɞɔɏɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɓəɌɣɔ-

ɘɚɝɞɔ (68 ȬȽȭ (27%) ɔ 10 ȬȽȭ  (4%) ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ ɐɗɫ ɝɞɑəɚɓɚɎ 50-75% ɔ ɍɚɗɑɑ 75%). 

ɃɌɝɞɚɞɌ ɎɧɫɎɗɑəɔɫ ɝɞɑəɚɓɚɎ ɚɞ 20% ɐɚ 

50% ɘɑɞɚɐɚɘ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ Ɏ 

əɌɤɑɕ ɜɌɍɚɞɑ ɍɧɗɌ əɑɝɖɚɗɨɖɚ Ɏɧɤɑ, ɣɑɘ ɛɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɘɑɞɚɐɚɎ ȸȼȾ ɔ 3D-ȿȳȴ (174 ȬȽȭ 

(69%) ɛɜɚɞɔɎ 164 ȬȽȭ (65,1%) ɝɚɚɞɎɑɞɝɞɎɑəəɚ). 

ȺɐəɌɖɚ ɜɌɓɗɔɣɔɫ ɞɌɖɒɑ əɑ ɐɚɝɞɔɏɌɗɔ ɝɞɌɞɔɝɞɔ-

ɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɔ. ɉɞɔ ɜɑɓɟɗɨɞɌɞɧ ɘɚɏɟɞ ɝɎɔ-

ɐɑɞɑɗɨɝɞɎɚɎɌɞɨ ɚ ɞɚɘ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɌ 

2D -ȿȳȴ ɣɌɥɑ ɛɜɔɎɚɐɔɞ ɖ əɑɐɚɚɢɑəɖɑ ɝɞɑɛɑəɔ 

ɎɧɜɌɒɑəəɚɝɞɔ ɝɞɑəɚɓɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨ-

ɞɌɞɌɘɔ ɘɑɞɚɐɌ 3D-ȿȳȴ. ȺɐəɌɖɚ ɘɚɒəɚ ɛɜɑɐɛɚ-

ɗɚɒɔɞɨ, ɣɞɚ Ɏ ɚɞəɚɤɑəɔɔ ɝɞɑəɚɓɚɎ ɘɌɗɧɡ ɏɜɌ-

ɐɌɢɔɕ ɘɑɞɚɐ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ (2D-

ȿȳȴ) ɐɚɝɞɌɞɚɣəɚ ɔəɠɚɜɘɌɞɔɎɑə. Ȭ ɘɑɞɚɐ 3D-

ȿȳȴ ɘɚɒəɚ ɜɑɖɚɘɑəɐɚɎɌɞɨ Ɏ ɐɚɛɚɗəɑəɔɑ ɖ ɐɟɛ-

ɗɑɖɝəɚɘɟ ɝɖɌəɔɜɚɎɌəɔɪ ɛɜɔ əɌɗɔɣɔɔ ɏɑɘɚɐɔ-

əɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ ɐɗɫ ɟɞɚɣəɑəɔɫ 

ɡɌɜɌɖɞɑɜɌ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 

ȻɜɚɎɑɐɑəəɚɑ əɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, 

ɣɞɚ  ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 3D-ȿȳȴ Ɏ ɚɞəɚɤɑəɔɔ Ɏɧ-

ɫɎɗɑəɔɫ ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɝɚɝɞɌɎɔɗɌ 

92,1%, ɐɗɫ ɘɑɞɚɐɌ 2D-ȿȳȴ ɩɞɚ ɓəɌɣɑəɔɑ ɝɚɝɞɌ-

Ɏɔɗɚ 83,4%, ɞɚɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ 86,5% ɔ 98,3% 

ɐɗɫ 2D- ɔ 3D-ȿȳȴ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȽɜɌɎəɑəɔɑ 

ɝɛɑɢɔɠɔɣəɚɝɞɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ əɑɝɖɚɗɨɖɚ 

ɘɑəɨɤɔɑ ɓəɌɣɑəɔɫ ɐɗɫ ɘɑɞɚɐɌ 2D-ȿȳȴ (94,7%) 

ɚɞəɚɝɔɞɑɗɨəɚ ɓəɌɣɑəɔɕ ɩɞɚɏɚ ɛɌɜɌɘɑɞɜɌ ɐɗɫ ɘɑ-

ɞɚɐɚɎ 3D-ȿȳȴ ɔ ȸȼȾ (100% Ɏ ɚɍɚɔɡ ɝɗɟɣɌɫɡ). 

ȼɑɓɟɗɨɞɌɞɧ əɌɤɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɏɗɌɝɟɪɞɝɫ ɝ 

ɐɌəəɧɘɔ ɗɔɞɑɜɌɞɟɜɧ ɔ ɛɚɐɞɎɑɜɒɐɌɪɞ, ɣɞɚ  3D-

ȿȳȴ  ɫɎɗɫɑɞɝɫ  ɩɠɠɑɖɞɔɎəɧɘ   ɘɑɞɚɐɚɘ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɚɢɑəɖɑ ɎɧɜɌɒɑəəɚɏɚ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. Ȯ ɜɌɍɚɞɑ ȯ.ȴ. ȶɟəɢɑɎɔɣ ɝ ɝɚ-

ɌɎɞɚɜɌɘɔ (2001 ɏ.) ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ Ɏɚɓɘɚɒ-

əɚɝɞɑɕ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɔ ɞɜɑɡɘɑɜ-

əɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɍɧɗ ɔɝɛɚɗɨɓɚɎɌə çɘɑɞɚɐ 

ɝɎɚɍɚɐəɚɕ ɜɟɖɔè) Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɖɖɗɪɓɔɜɟɪɥɑ-

ɏɚ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ ɍɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɞɚɣəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ɞɜɑɡɘɑɜəɚɕ ɩɡɚɏɜɌɠɔɔ ɝɚɝɞɌɎɗɫɪɞ 97,5%, 

98,7% ɔ 100% . Ȱɗɫ ɐɟɛɗɑɖɝəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ 

ɩɞɔ ɓəɌɣɑəɔɫ ɍɧɗɔ əɑɝɖɚɗɨɖɚ əɔɒɑ - 88%, 93% 

ɔ 100% ɝɚɚɞɎɑɞɝɞɎɑəəɚ [10]. ȹɑɚɍɡɚɐɔɘɚ  ɚɞɘɑ-

ɞɔɞɨ,  ɣɞɚ Ɏ ɐɌəəɚɕ ɜɌɍɚɞɑ ɔɝɝɗɑɐɚɎɌɗɔɝɨ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɑ ȬȽȭ ɝɚ ɝɞɑəɚɓɌɘɔ ɍɚɗɑɑ 

75%.   

ȾɌɍɗɔɢɌ ʈ2. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɚɎ  2D-, 3D -ȿȳȴ ɔ 

ȸȼȾ Ɏ ɚɢɑəɖɑ ɝɞɑɛɑəɔ  ɝɞɑəɚɓɌ ɝɚəəɧɡ Ɍɜɞɑɜɔɕ (n=252). 

    

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 

% 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ, 

% 

ʊʦʯʥʦʩʪʴ, 

% 

2D-ʋɿʀ 83,4 94,7 86,5 

3D-ʋɿʀ 92,1 100,0 98,3 

ʄʈʊ 100,0 100,0 100,0 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȴɓɚɍɜɌɒɑəɔɑ. ȬɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɍɗɫɤɖɌ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ. 

Ɍ ð 3D-ȿȳȴ. ȼɑɒɔɘ ɂȰȶ, ɛɗɚɝɖɚɝɞɨ ɘɟɗɨɞɔɛɗɌəɌɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ɍ ð ȸȼȾ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 
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Ɍ ð 3D-ȿȳȴ. ȼɑɒɔɘ ɉȰȶ, ɛɗɚɝɖɚɝɞɨ ɘɟɗɨɞɔɛɗɌəɌɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ɍ ð ȸȼȾ. 
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ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏəɑɐɜɑəɔɑ ɘɑɞɚɐɌ 3D-ȿȳȴ 

Ɏ Ɍɗɏɚɜɔɞɘ ɖɚɘɛɗɑɖɝəɚɕ ɚɢɑəɖɔ ɎɧɜɌɒɑəəɚɝɞɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɚəəɧɡ Ɍɜɞɑ-

ɜɔɕ ɛɚɓɎɚɗɔɞ ɟɗɟɣɤɔɞɨ ɐɔɌɏəɚɝɞɔɖɟ ɏɑɘɚɐɔəɌ-

ɘɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɔɓɘɑəɑəɔɕ, ɝəɔɓɔɞɨ ɣɌɝɞɚɞɟ 

ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɡ 

ɓɌɖɗɪɣɑəɔɕ ɔ ɐɌɝɞ Ɏɚɓɘɚɒəɚɝɞɨ ɔɓɍɑɒɌɞɨ ɛɜɔ-

ɘɑəɑəɔɫ ɍɚɗɑɑ ɐɚɜɚɏɔɡ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ.
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    ȷȿɃȱȮɇȱ ȸȱȾȺȰɇ Ⱥɂȱȹȶȴ ȶȬȷɈɂȴȹȺȳȬ ȶȺȼȺȹȬȼȹɇɁ ȬȼȾȱȼȴȵ 
 

ȰɒɌəɣɌɞɚɎɌ ȭ.Ȭ., ȶɌɛɌəɌɐɓɑ ȷ.ȭ., ȽɑɜɚɎɌ ȹ.Ƚ. 

 
ɐɌəəɚɘ əɌɟɣəɚɘ ɚɍɓɚɜɑ ɛɜɑɐɝɞɌɎɗɑəɌ ɚɢɑəɖɌ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

ɜɌɓɗɔɣəɧɘɔ ɘɑɞɚɐɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȺɛɔɝɌəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɠɗɪɚɜɚɝɖɚɛɔɔ, ɩɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ɉȷȾ), Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɏɚ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ȮȽȿȳȴ), ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ. ȻɜɑɐɝɞɌɎɗɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ɖɌɒɐɚɏɚ ɔɓ ɘɑɞɚɐɚɎ, Ɍ ɞɌɖɒɑ ɚɏɜɌəɔɣɑəɔɫ ɔɡ ɛɜɔɘɑəɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. 
 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 
ɩɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɠɗɪɚɜɚɝɖɚɛɔɫ, ɜɑəɞɏɑəɚɝɖɚɛɔɫ. 

 

RADIOLOGY IN ASSESSMENT OF CORONARY ARTERIES CALCIFICATION 

 

Dzhanchatova B.A., Kapanadze L.B., Serova N.S.  
 

his scientific review presents an assessment of coronary art eries calcific ation with the 

help of different radiology methods. The diagnostic capabilities of radioscopy, fluoro s-

copy, electron beam tomography (CRT), intravascular ultrasound (IVUS) and mu l-

tislice computed tomography (MSCT) are described in patients wi th coronary artery di sease. 

The advantages of each method and their limitations in clinical practice are also pr esented 

in this scientific review.  

 
Keywords: coronary arteries calcification, multislice computed tomography, 

intravascular ultrasound, electro n beam tomography, fluoroscopy, radioscopy.  
 
 

 

ɞɑɜɚɝɖɗɑɜɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɔɤɑ-

ɘɔɣɑɝɖɌɫ ɍɚɗɑɓəɨ ɝɑɜɐɢɌ (ȴȭȽ) ɫɎɗɫɪɞɝɫ  

ɝɌɘɧɘɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɛɜɔɣɔəɌɘɔ 

ɝɘɑɜɞəɚɝɞɔ ɔ ɔəɎɌɗɔɐɔɓɌɢɔɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɔəɐɟɝɞɜɔɌɗɨəɚ ɜɌɓɎɔɞɧɡ ɝɞɜɌəɌɡ.  ȱɒɑɏɚɐəɚ Ɏ 

ɘɔɜɑ ɚɞ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

(ȽȽȳ) ɟɘɔɜɌɑɞ ɚɖɚɗɚ 17 ɘɗə. ɣɑɗɚɎɑɖ, Ɏ ȼɚɝcɔɔ ð 

1,3 ɘɔɗɗɔɚəɌ ɣɑɗɚɎɑɖ, ɔɓ əɔɡ ɚɖɚɗɚ 600 000 ɣɑ-

ɗɚɎɑɖ ð ɚɞ ȴȭȽ [1, 2]. 

Ȭɞɑɜɚɝɖɗɑɜɚɓ ɫɎɗɫɑɞɝɫ ɘɟɗɨɞɔɠɚɖɌɗɨəɧɘ 

ɡɜɚəɔɣɑɝɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɘ-

ɝɫ ɎɚɓəɔɖəɚɎɑəɔɑɘ Ɏ ɝɞɑəɖɌɡ Ɍɜɞɑɜɔɔ↑ ɚɣɌɏɚɎ 

ɗɔɛɔɐəɚɔ↑ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɜɌɓɜɌɝɞɌəɔɑɘ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɔ↑ ɞɖɌəɔ (ɚɍɜɌɓɚɎɌəɔɑ Ɍɞɑɜɚɝɖɗɑɜɚ-

ɞɔɣɑɝɖɔɡ ɠɔɍɜɚɓəɧɡ ɍɗɫɤɑɖ) ɝ ɛɚɝɗɑɐɟɪɥɔɘ 

ɝɞɑəɚɓɚɘ ɔɗɔ ɚɖɖɗɪɓɔɑɕ, ɛɜɔɎɚɐɫɥɔɘɔ ɖ ɏɑɘɚ-

ɐɔəɌɘɔɣɑɝɖɔɘ əɌɜɟɤɑəɔɫɘ Ɏ ɓɚəɑ ɛɚɜɌɒɑəəɚ-

ɏɚ ɝɑɏɘɑəɞɌ ɝɚɝɟɐɌ. Ȯ ɚɝəɚɎɑ ɛɌɞɚɏɑəɑɓɌ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɌ ɗɑɒɔɞ ɝɗɚɒəɧɕ ɖɚɘɛɗɑɖɝ ɎɓɌɔɘɚ-

ɐɑɔ↑ɝɞɎɔɕ ɘɑɒɐɟ ɝɚɝɟɐɔɝɞɚɔ↑ ɝɞɑəɖɚɔ↑, ɠɚɜɘɑə-

əɧɘɔ ɩɗɑɘɑəɞɌɘɔ ɖɜɚɎɔ, ɜɌɝɞɎɚɜɑəəɧɘɔ Ɏ əɑɕ 

ɍɔɚɗɚɏɔɣɑɝɖɔ ɌɖɞɔɎəɧɘɔ ɎɑɥɑɝɞɎɌɘɔ ɔ ɗɚɖɌɗɨ-

əɧɘ əɌɜɟɤɑəɔɑɘ ɖɜɚɎɚɞɚɖɌ [3, 4]. Ȯ ɜɌɓɎɔɞɔɔ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ ɝɚɝɟɐɚɎ Ɏɧɐɑ-

ɗɫɪɞ ɞɌɖɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɛɜɚɢɑɝɝɧ, ɖɌɖ Ɏɚɝ-

ɛɌɗɑəɔɑ, ɝɎɫɓɌəəɚɑ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɛɜɚəɔɢɌɑɘɚ-

ɝɞɔ ɩəɐɚɞɑɗɔɫ, ɑɏɚ ɐɔɝɠɟəɖɢɔɑɔ↑ ɔ ɔəɠɔɗɨɞɜɌ-

ɢɔɑɔ↑ ɔəɞɔɘɧ ɢɔɜɖɟɗɔɜɟɪɥɔɘɔ ɗɑɕɖɚɢɔɞɌɘɔ ɔ 

ɘɚəɚɢɔɞɌɘɔ; ɘɔɏɜɌɢɔɫ ɔ ɛɜɚɗɔɠɑɜɌɢɔɫ ɏɗɌɐ-

ɖɚɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ (ȯȸȶ) Ɏ ɔəɞɔɘɑ ɛɚɐ Ɏɗɔɫ-

əɔɑɘ ɡɑɘɚɌɞɞɜɌɖɞɌəɞɚɎ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɝɔəɞɑɓɌ 

ɖɚɗɗɌɏɑəɌ, ɩɗɌɝɞɔəɌ, ɏɗɔɖɚɓɌɘɔəɚɏɗɔɖɌəɚɎ; 

ɖɌɗɨɢɔəɚɓ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɕ ɚ ɐɔɝɞɜɚɠɔɔ 

ɛɜɚɢɑɝɝɌ; ɞɜɚɘɍɚɓ ɔɗɔ ɖɜɚɎɚɔɓɗɔɫəɔɑ Ɏ ɍɗɫɤɖɟ, 

ɫɎɗɫɪɥɔɑɝɫ ɚɝɗɚɒəɑəɔɑɘ ɌɞɑɜɚɝɖɗɑɜɚɓɌ [5, 6, 

7, 8, 9].  

Ȭɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɕ ɖɌɗɨɢɔəɚɓ (ɖɌɗɨɢɔ-

ɠɔɖɌɢɔɫ) ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ð ɩɞɚ ɚɜɏɌəɔɓɚ-

ɎɌəəɧɔ↑, ɜɑɏɟɗɔɜɟɑɘɧɔ↑ ɛɜɚɢɑɝɝ, ɖɚɞɚɜɧɕ ɛɜɔ-

Ɏɚɐɔɞ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɠɚɜɘɌɢɔɔ ɖɚɝɞəɚɔ↑ ɛɗɚɞ-

əɚɝɞɔ ɔ ɎɚɓəɔɖɌɑɞ ɞɚɗɨɖɚ ɛɜɔ əɌɗɔɣɔɔ ɐɜɟɏɔɡ 

ɌɝɛɑɖɞɚɎ ɌɞɑɜɚɝɖɗɑɜɚɓɌ [10]. 

ȸɚɜɠɚɗɚɏɔɣɑɝɖɔ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɑ ɛɚ-

ɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɜɌɓɐɑɗɫɑɞɝɫ əɌ 6 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɞɌɐɔɕ (ɞɔɛɚɎ) [11]. Ⱦɔɛ I (ɗɔɛɔɐəɧɑ òɛɫɞəɌó) 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɔ↑ əɌɣɌɗɨəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɝɚ-

ɝɟɐɔɝɞɚɔ↑ ɝɞɑəɖɔ, ɛɜɔ ɖɚɞɚɜɚɘ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ 

ɛɚɎɧɤɑəəɚɑ ɣɔɝɗɚ ɘɌɖɜɚɠɌɏɚɎ ɔ ɜɌɝɝɑɫəəɧɑ 

ɛɑəɔɝɞɧɑ ɖɗɑɞɖɔ (ɘɌɖɜɚɠɌɏɔ, ɝɚɐɑɜɒɌɥɔɑ ɗɔ-

ɛɚɛɜɚɞɑɔɐɧ Ɏ ɢɔɞɚɛɗɌɓɘɑ). ɉɞɔ ɔɓɘɑəɑəɔɫ əɑ-

ɜɑɐɖɚ ɚɛɜɑɐɑɗɫɪɞɝɫ Ɏ ɘɗɌɐɑəɣɑɝɖɚɘ ɎɚɓɜɌɝɞɑ. 

ȻɚɎɜɑɒɐɑəɔɫ ɞɔɛɌ II (ɗɔɛɔɐəɧɑ òɛɚɗɚɝɖɔó) ɡɌ-

ɜɌɖɞɑɜɔɓɟɪɞɝɫ ɝɚɣɑɞɌəɔɑɘ ɚɞɗɚɒɑəɔɕ ɛɑəɔ-

ɝɞɧɡ ɖɗɑɞɚɖ ɔ əɌɏɜɟɒɑəəɧɡ ɗɔɛɔɐɌɘɔ ɏɗɌɐɖɚ-

ɘɧɤɑɣəɧɡ ɖɗɑɞɚɖ. ȷɔɛɔɐəɧɑ òɛɫɞəɌó ɔ ɗɔɛɔɐ-

əɧɑ òɛɚɗɚɝɖɔó ɫɎɗɫɪɞɝɫ ɛɜɚɞɚɞɔɛɚɘ ɍɟɐɟɥɑɕ 

Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɍɗɫɤɖɔ. Ⱦɔɛ III  ɖɗɌɝɝɔ-

ɠɔɢɔɜɟɑɞɝɫ ɖɌɖ ɛɜɚɘɑɒɟɞɚɣəɚɑ ɛɚɎɜɑɒɐɑəɔɑ 

(ɛɜɑɌɞɑɜɚɘɌ), ɝɚɐɑɜɒɌɥɑɑ ɖɗɑɞɖɔ, əɌɏɜɟɒɑəəɧɑ 

ɗɔɛɔɐɌɘɔ, Ɍ ɞɌɖɒɑ ɜɌɝɝɑɫəəɧɑ Ɏəɑɖɗɑɞɚɣəɧɑ 

ɗɔɛɔɐəɧɑ ɎɖɜɌɛɗɑəɔɫ ɔ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚ-

ɝɞɔ ɔəɞɔɘɧ. Ⱦɔɛ IV (ɌɞɑɜɚɘɌ) ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚ-

ɍɚɕ ɖɜɟɛəɧɑ ɩɖɝɞɜɌɖɗɑɞɚɣəɧɑ Ɏɖɗɪɣɑəɔɫ, ɝɗɔ-

ɎɌɪɥɔɑɝɫ Ɏ ɍɚɗɨɤɚɑ ɗɔɛɔɐəɚɑ ɫɐɜɚ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ. Ⱦɔɛ V ɎɖɗɪɣɌɑɞ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɚɍɜɌɓɚɎɌəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ 

ɞɌɖɒɑ ɝɚɐɑɜɒɌɞɨ ɞɚɗɝɞɧɑ ɝɗɚɔ ɠɔɍɜɚɓəɚɕ ɝɚ-

ɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ. ȹɑɖɚɞɚɜɧɑ ɛɚɎɜɑɒɐɑəɔɫ V 

ɞɔɛɌ ɝɔɗɨəɚ ɖɌɗɨɢɔɠɔɢɔɜɚɎɌəɧ (ɞɔɛ VB), Ɍ əɑ-

ɖɚɞɚɜɧɑ ɝɚɝɞɚɫɞ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔɓ ɠɔɍɜɚɓ-

əɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ ð ɞɔɛ VȽ. Ȭɞɑɜɚɝɖɗɑ-

ɜɚɞɔɣɑɝɖɔɑ ɍɗɫɤɖɔ ɝ ɏɑɘɚɜɜɌɏɔɣɑɝɖɔɘɔ Ɏɖɗɪ-

ɣɑəɔɫɘɔ, ɛɚɎɑɜɡəɚɝɞəɧɘɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɔ 

ɞɜɚɘɍɚɞɔɣɑɝɖɔɘɔ əɌɗɚɒɑəɔɫɘɔ ɚɞəɚɝɫɞɝɫ ɖ VI 

ɞɔɛɟ. Ƚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɑɘ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑ-

ɝɖɚɔ↑ ɍɗɫɤɖɔ Ɏ əɑɔ↑ ɎɚɓɜɌɝɞɌɑɞ ɐɚɗɫ ɏɔɐɜɚɖɝɔ-

ɌɛɌɞɔɞɌ ɖɌɗɨɢɔɫ. ȶɌɗɨɢɔɔ↑ ɜɑɏɟɗɫɜəɚ Ɏɡɚɐɔɞ Ɏ 

ɝɚɝɞɌɎ ɍɚɗɑɑ ɞɫɒɑɗɧɡ ɛɚɜɌɒɑəɔɔ↑, ɞɌɖɔɡ ɖɌɖ 

ɌɞɑɜɚɘɌ ɔ ɠɔɍɜɚɌɞɑɜɚɘɌ, ɖɚɞɚɜɧɑ ɛɜɑɎɌɗɔɜɟɪɞ 

Ɏ ɞɜɑɞɨɑɔ↑ ɐɑɖɌɐɑ ɒɔɓəɔ [11]. ȺɐəɌɖɚ ɝɚɎɜɑɘɑə- 

əɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɓɎɚɗɫɪɞ ɚɍəɌɜɟɒɔ-

ɎɌɞɨ ɚɣɌɏɔ ɖɌɗɨɢɔəɚɓɌ ɝɞɑəɚɖ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ əɌ ɝɞɌɐɔɔ ɗɔɛɔɐəɧɡ òɛɫɞɑəó ɔ òɛɚɗɚɝó, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ ɎɚɓɜɌɝɞɌ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝɗɟɒɔɞ 

ɘɌɜɖɑɜɚɘ əɑ ɞɚɗɨɖɚ ɞɑɜɘɔəɌɗɨəɧɡ (ɌɞɑɜɚɘɌ, 

ɠɔɍɜɚɌɞɑɜɚɘɌ), əɚ ɔ ɜɌəəɔɡ ɝɞɌɐɔɕ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɌ. 

ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔ ɚɢɑəɖɔ 

ɖɌɗɨɢɔəɌɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Ȱɗɫ ɎɧɫɎɗɑəɔɫ ɔ ɚɢɑəɖɔ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔəɚɓɌ ɔɝɛɚɗɨɓɟɪɞ ɝɗɑɐɟɪɥɔɑ ɘɑɞɚɐɧ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ: ɜɑəɞɏɑəɚɏɜɌɠɔɪ, ɠɗɪɚɜɚ-

ɝɖɚɛɔɪ, ɩɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɟɪ ɞɚɘɚɏɜɌɠɔɪ (ɉȷȾ), 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ 

(ȸȽȶȾ), Ɏəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ȿȳȴ (ȮȽȿȳȴ). 

ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȺɍəɌɜɟɒɑəɔɑ ɟɣɌɝɞɖɚɎ ɖɌɗɨɢɔəɚɓɌ Ɏ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ ɎɛɑɜɎɧɑ ɚɛɔɝɌəɚ Ɏ 1927 ɏɚɐɟ [12]. ȹɌ ɜɑəɞ-

ɏɑəɚɏɜɌɘɘɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɓɌɞɑɘəɑəɔɕ, 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɔɑ ɚ əɌɗɔɣɔɔ ɖɌɗɨɢɔəɌɞɌ (ȼɔɝ. 

1). ȺɐəɌɖɚ ɖɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔəɚɓ ɐɌɗɑɖɚ əɑ 

ɎɝɑɏɐɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɔ ɛɚɘɚɥɔ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ. Ⱦɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɝɚɝɞɌɎɗɫɑɞ 42% ɛɚ ɝɜɌɎ-

əɑəɔɪ ɝ ɠɗɪɚɜɚɝɖɚɛɔɑɕ, ɖɚɞɚɜɌɫ əɑ ɚɞɗɔɣɌɑɞɝɫ 

ɍɚɗɨɤɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ [13]. ȼɑəɞɏɑəɚɏɜɌ-

ɠɔɫ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɚɖɌɓɧɎɌɑɞɝɫ ɛɜɔɏɚɐəɚɕ 

ɞɚɗɨɖɚ Ɏ ɞɚɘ ɝɗɟɣɌɑ, ɖɚɏɐɌ ɔɘɑɪɞɝɫ ɚɍɤɔɜəɧɑ 

ɖɌɗɨɢɔəɌɞɧ ɖɚɜɚəɌɜəɧɡ ɝɚɝɟɐɚɎ [14].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Sakuma et al. (1988 ɏ.), ɏɐɑ 

ɢɔɠɜɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɝɜɌɎəɔɎɌɗɌɝɨ ɝ Ɍə-

ɏɔɚɏɜɌɠɔɑɕ ɟ 77 ɛɌɢɔɑəɞɚɎ, ɚɍəɌɜɟɒɑəɔɑ ɖɌɗɨ-

ɢɔəɌɞɚɎ ɚɖɌɓɌɗɚɝɨ Ɏɧɤɑ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ 

ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ (71% ɛɜɚɞɔɎ 32% 

ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ Ɏ ɗɑɎɚɕ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ 

Ɍɜɞɑɜɔɔ ɔ 27% ɛɜɚɞɔɎ 0% ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ Ɏ 

ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ) [15]. 

ɀɗɪɚɜɚɝɖɚɛɔɫ.  

ɀɗɪɚɜɚɝɖɚɛɔɫ ɐɚɝɞɌɞɚɣəɚ ɤɔɜɚɖɚ ɔɝ-

ɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɖɌɗɨɢɔəɌɞɚɎ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ [14]. 

Ȼɚ ɐɌəəɧɘ Carboni et al. (1985 ɏ.) ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɠɗɪɚɜɚɝɖɚɛɔɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ 

ɖɌɗɨɢɔəɚɓɌ ɖɌɖ ɘɌɜɖɑɜɌ ɝɞɑəɚɓɌ ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ (50% ɐɔɌɘɑɞɜɌ ɔ ɍɚɗɑɑ) ɎɌɜɨɔɜɟɑɞ ɚɞ 

40 ɐɚ 79% ɝɚ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ ɚɞ 52 ɐɚ 95% [16, 

17]. ȼɑɓɟɗɨɞɌɞɧ ɝɜɌɎəɔɎɌɗɔ ɝ ɐɌəəɧɘɔ Ɍəɏɔɚ-

ɏɜɌɠɔɔ. Detrano et al. (1987 ɏ.) ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɢɔɠɜɚɎɚɕ ɠɗɪɚɜɚɝɖɚɛɔɔ 

Ɏɧɤɑ ɔ ɝɚɝɞɌɎɗɫɑɞ 92% ɛɜɚɞɔɎ 63% (ȼɔɝ. 2) 

[16].  

Loecker et al. (1992 ɏ.) ɝɜɌɎəɔɎɌɗɔ ɎɧɫɎɗɑ-

əɔɑ ɖɌɗɨɢɔəɌɞɚɎ ɛɜɔ ɛɚɘɚɥɔ ɠɗɪɚɜɚɝɖɚɛɔɔ ɝ 

ɌəɏɔɚɏɜɌɠɔɑɕ ɟ 613 ɍɑɝɝɔɘɛɞɚɘəɧɡ ɘɚɗɚɐɧɡ 

ɛɌɢɔɑəɞɚɎ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 40Ñ5 ɗɑɞ) [18]. 

ȿɝɞɌəɚɎɗɑəɌ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ð 66%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ ð 78%, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɌɫ ɢɑəəɚɝɞɨ ð 38% ɔ ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð 92% ɐɗɫ ɓəɌɣɔɞɑɗɨəɚɏɚ 

ɓɌɍɚɗɑɎɌəɔɫ. Ȼɜɔ ɗɪɍɚɘ ɝɞɑəɚɓɑ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ  ɝɚɝɞɌɎɗɫɗɌ 60%,  ɝɛɑɢɔɠɔɣəɚɝɞɨ  ð  85%,   

 

ȼɔɝ. 1.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌə ɟɣɌɝɞɚɖ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ Ɏ ɛɜɚɑɖ-

ɢɔɔ ɝɞɑəɚɖ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

ȴɝɞɚɣəɔɖ: ȾɑɜəɚɎɚɕ Ƚ.ȶ., ɀɑɐɚɞɑəɖɚɎ ȴ.Ƚ. 

ȸȽȶȾ ɝɑɜɐɢɌ: ɜɟɖɚɎɚɐɝɞɎɚ, 2013 ɏ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð 68 

%, ɚɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð 

80%. ȬɎɞɚɜɧ ɝɐɑɗɌɗɔ ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɖɚɞɚɜɚɑ əɑ ɛɚɖɌɓɧɎɌɗɚ ɖɚɜɚəɌɜəɧɕ 

ɖɌɗɨɢɔɕ, ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ əɔɓɖɔɘ ɜɔɝɖɚɘ 

ɜɌɓɎɔɞɔɫ ɓəɌɣɔɞɑɗɨəɚɕ  ȴȭȽ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɚɞɚɍɜɌɒɑəɔɑ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔɫ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɚɎɌɗɚ ɚ ɛɚɎɧɤɑəəɚɘ ɜɔɝɖɑ ȴȭȽ.  

Uretsky et al. (1988 ɏ.) ɞɌɖɒɑ ɝɜɌɎəɔɎɌɗɔ 

ɠɗɪɚɜɚɝɖɚɛɔɪ ɝ ɖɚɜɚəɌɜəɚɕ ɌəɏɔɚɏɜɌɠɔɑɕ ɛɚ 

ɝɛɚɝɚɍəɚɝɞɔ ɚɍəɌɜɟɒɔɎɌɞɨ ɖɌɗɨɢɔəɌɞɧ [19]. 

ȭɧɗɔ ɔɓɟɣɑəɧ 600 ɛɌɢɔɑəɞɚɎ ɔ ɟɝɞɌəɚɎɗɑəɚ, 

ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɖɌɗɨɢɔɫ 

ɛɜɔ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɌɡ ɝɚ-

ɝɞɌɎɗɫɑɞ 65%, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɛɜɑɎɧɤɌɑɞ 

90% ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɘɑəɑɑ 45 ɗɑɞ; ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ ð 85% ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɘɑəɑɑ 

55 ɗɑɞ. ȿ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɘɑəɑɑ 45 ɗɑɞ, 

ɑɐɔəɝɞɎɑəəɧɕ əɑɓəɌɣɔɞɑɗɨəɧɕ ɚɣɌɏ ɖɌɗɨɢɔəɚɓɌ 

ɛɚɎɧɤɌɑɞ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ ɝɞɑəɚɓɌ, Ɏ ɞɚ 

Ɏɜɑɘɫ ɖɌɖ ɖɌɗɨɢɔəɚɓ ɐɎɟɡ ɔ ɍɚɗɑɑ ɝɚɝɟɐɚɎ ɟ ɛɌ-

ɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 45 ɐɚ 64 ɗɑɞ Ɏ ɓəɌɣɔɞɑɗɨ-

əɚɕ ɝɞɑɛɑəɔ ɟɎɑɗɔɣɔɎɌɑɞ ɜɔɝɖ ɎɧɫɎɗɑəɔɫ ɓəɌ-

ɣɔɘɚɏɚ ɝɞɑəɚɓɌ. ȬɎɞɚɜɧ ɛɜɑɐɛɚɗɚɒɔɗɔ, ɣɞɚ Ɏɚɓ-

ɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɔ ɖɚɗɔɣɑɝɞɎɚ ɖɌɗɨɢɔɠɔɢɔɜɚ-

ɎɌəəɧɡ ɝɚɝɟɐɚɎ  ɫɎɗɫɪɞɝɫ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ 

ɝɟɥɑɝɞɎɑəəɚ ɓəɌɣɔɘɚɏɚ ɝɞɑəɚɓɌ. ȺɐəɌɖɚ ɠɗɪɚ-

ɜɚɝɖɚɛɔɫ əɑ ɛɚɘɚɏɌɑɞ ɎɧɫɎɗɫɞɨ ɓəɌɣɔɘɧɕ ɝɞɑ-

əɚɓ ɟ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑ 65 ɗɑɞ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Bobbio et al. (1988 ɏ.) ɍɧɗɚ 

ɐɚɖɌɓɌəɚ, ɣɞɚ ɠɗɪɚɜɚɝɖɚɛɔɫ ɔɘɑɗɌ 72% ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɔ 67% ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ 

Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ȴȭȽ ɔ ɛɜɑɐɝɖɌɓɌəɔɔ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɚɝɗɚɒəɑ-

əɔɕ [20].  

Kelley ɔ Newell (1983 ɏ.) ɔɓɟɣɌɗɔ ɢɑəəɚɝɞɨ 

ɠɗɪɚɜɚɝɖɚɛɔɔ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɖɌɗɨɢɔəɚɓɌ ɖɚ-

ɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. ɀɗɪɚɜɚɝɖɚɛɔɫ ɫɎɗɫɑɞɝɫ ɍɚ-

ɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɕ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɖɚɜɚəɌɜəɚɏɚ 

ɖɌɗɨɢɔəɚɓɌ, ɣɑɘ ɐɑɛɜɑɝɝɔɫ ɝɑɏɘɑəɞɌ ST əɌ 

ɝɞɜɑɝɝ-ɉȶȯ; ɚɐəɌɖɚ ɖɚɘɍɔəɌɢɔɫ ɛɜɑɐɝɖɌɓɌɞɑɗɨ-

əɚɕ ɢɑəəɚɝɞɔ ɠɗɪɚɜɚɝɖɚɛɔɔ ɔ ɝɞɜɑɝɝ-ɉȶȯ Ɏɧ-

ɤɑ, ɣɑɘ ɟ ɖɌɒɐɚɏɚ ɘɑɞɚɐɌ ɛɚ ɚɞɐɑɗɨəɚɝɞɔ. Ȼɜɚ-

ɏəɚɓ ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ, ɟ ɖɚɞɚɜɧɡ əɑɞ ɖɌɗɨ-

ɢɔəɚɓɌ, ɏɚɜɌɓɐɚ ɗɟɣɤɑ, ɣɑɘ ɟ ɞɑɡ, ɟ ɖɚɏɚ ɚə ɑɝɞɨ 

[14].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Agatston ɔ Janowitz (1992 

ɏ.), Ɏ ɖɚɞɚɜɚɘ ɝɜɌɎəɔɎɌɗɔɝɨ ɐɌəəɧɑ ɠɗɪɚɜɚ-

ɝɖɚɛɔɔ ɝ ɐɌəəɧɘɔ ɩɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ, ɍɧɗɚ ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɞɚɗɨɖɚ Ɏ 52% 

ɚɍəɌɜɟɒɔɎɌɗɔɝɨ ɖɌɗɨɢɔəɌɞɧ ɛɜɔ ɛɚɘɚɥɔ ɠɗɪ-

ɚɜɚɝɖɚɛɔɔ [21].      

ɀɗɪɚɜɚɝɖɚɛɔɫ ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɚɕ ɖɌɖ Ɏ 

ɛɚɗɔɖɗɔəɔɖɌɡ, ɞɌɖ ɔ Ɏ ɝɞɌɢɔɚəɌɜɌɡ, ɩɞɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ əɑɐɚɜɚɏɔɘ, əɚ 

ɔɘɑɑɞ ɝɑɜɨɑɓəɧɑ əɑɐɚɝɞɌɞɖɔ. Ȼɚɘɔɘɚ ɘɌɗɚɕ ɔ 

ɝɜɑɐəɑɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɠɗɪɚɜɚɝɖɚɛɔɣɑɝɖɚɑ 

ɚɛɜɑɐɑɗɑəɔɑ ɖɌɗɨɢɔɫ ɓɌɎɔɝɔɞ ɖɌɖ ɚɞ ɚɛɧɞɌ ɔ 

ɓəɌəɔɔ↑ ɚɛɑɜɌɞɚɜɌ, Ɍ ɞɌɖɒɑ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɝɐɑ-

ɗɌəəɧɡ ɛɜɚɑɖɢɔɔ↑. ȶ əɑɘɌɗɚɎɌɒəɧɘ ɠɌɖɞɚɜɌɘ 

ɚɞəɚɝɫɞɝɫ ɜɌɓɘɑɜɧ ɞɑɗɌ ɛɌɢɔɑəɞɌ, ɛɜɔɗɑɒɌɥɔɑ 

ɌəɌɞɚɘɔɣɑɝɖɔɑ ɝɞɜɟɖɞɟɜɧ ɔ ɖɌɗɨɢɔɠɔɖɌɞɧ Ɏ 

ɛɚɓɎɚəɖɌɡ ɔ ɖɗɌɛɌəəɧɡ ɖɚɗɨɢɌɡ. Ȼɜɔ ɛɚɘɚɥɔ 

ɠɗɪɚɜɚɝɖɚɛɔɔ əɑɎɚɓɘɚɒəɚ ɖɚɗɔɣɑɝɞɎɑəəɚ ɚɢɑ-

əɔɞɨ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ [21].      

ɉɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɉȷȾ). 

ȽɎɑɜɡɝɖɚɜɚɝɞəɌɫ ȶȾ ɔɗɔ ɩɗɑɖɞɜɚəəɚ-

ɗɟɣɑɎɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɉȷȾ) ɔɘɑɑɞ ɓəɌɣɔɞɑɗɨəɧɑ 

ɛɜɑɔɘɟɥɑɝɞɎɌ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. ȴɓɚɍɜɌɒɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ ɛɚ-

ɗɟɣɑəɧ Ɏ ɞɑɣɑəɔɑ 100 ɘɝ. ȭɗɌɏɚɐɌɜɫ Ɏɧɝɚɖɚɘɟ 

ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘɟ ɜɌɓɜɑɤɑəɔɪ ɘɌɗɧɑ ɖɚɗɔɣɑ-

ɝɞɎɌ ɖɌɗɨɢɔɫ ɘɚɏɟɞ ɍɧɞɨ ɎɧɫɎɗɑəɧ ɝɚ ɓəɌɣɔ-

ɞɑɗɨəɚɕ ɞɚɣəɚɝɞɨɪ [21].  

Ȯ ɝɑɜɑɐɔəɑ 80-ɡ ɏɚɐɚɎ ɛɚɫɎɔɗɌɝɨ ɜɌɓəɚ-

Ɏɔɐəɚɝɞɨ ɜɑəɞɏɑəɚɎɝɖɚɔ↑ ȶȾ ð ɉȷȾ. Tanenbaum 

et al. (1989 ɏ.) ɔ Janowitz et al. (1988 ɏ.) ɎɛɑɜɎɧɑ 

ɝɚɚɍɥɔɗɔ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɉȷȾ ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɖɌɗɨɢɔəɌɞɚɎ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ [26, 

27]. ȶɌɖ ɔ ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ȶȾ, ɜɑəɞɏɑəɚɎɝɖɚɑ 

ɔɓɗɟɣɑəɔɑ ɛɜɔ ɉȷȾ ɎɚɓəɔɖɌɑɞ ɛɜɔ ɞɚɜɘɚɒɑəɔɔ 

ɛɚɞɚɖɌ ɩɗɑɖɞɜɚəɚɎ ɎɚɗɨɠɜɌɘɚɎɚɕ ɘɔɤɑəɨɪ-

Ɍəɚɐɚɘ. ȺɐəɌɖɚ Ɏ ɚɞɗɔɣɔɑ ɚɞ ȶȾ Ɏ ɖɌɣɑɝɞɎɑ ɔɝ-

ɞɚɣəɔɖɌ ɩɗɑɖɞɜɚəɚɎ ɔɝɛɚɗɨɓɟɑɞɝɫ òɩɗɑɖɞɜɚəəɌɫ 

ɛɟɤɖɌó (əɑɍɚɗɨɤɚɕ ɗɔəɑɕəɧɕ ɟɝɖɚɜɔɞɑɗɨ), ɛɚɓ-

ɎɚɗɫɪɥɌɫ ɏɑəɑɜɔɜɚɎɌɞɨ ɜɑəɞɏɑəɚɎɝɖɔɑ ɗɟɣɔ 

ɍɧɝɞɜɑɑ ɚɍɧɣəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ ɞɜɟɍɖɔ ɔ ɓɌ 

ɝɣɑɞ ɩɞɚɏɚ ɓəɌɣɔɞɑɗɨəɚ ɝɚɖɜɌɞɔɞɨ Ɏɜɑɘɫ ɝɖɌəɔ-

ɜɚɎɌəɔɫ. Ȱɗɫ ɞɚɏɚ, ɣɞɚɍɧ ɛɚɗəɚɝɞɨɪ ɔɝɖɗɪɣɔɞɨ 

ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔɒɑəɔɫ ɝɑɜɐɢɌ, Ɏɜɑɘɫ ɝɖɌəɔ-

ɜɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɑɞ ɘɑəɑɑ 100 ɘɝ. ȾɌɖ ɖɌɖ ɐɎɔ-

ɒɑəɔɑ ɘɔɚɖɌɜɐɌ ɚɞəɚɝɔɞɑɗɨəɚ ɘɑəɨɤɑ Ɏ ɠɌɓɟ 

ɐɔɌɝɞɚɗɧ, ɌɜɞɑɠɌɖɞɧ ɟɘɑəɨɤɑəɧ ɝ ɛɚɘɚɥɨɪ 

ɝɔəɡɜɚəɔɓɌɢɔɔ ɝ ɉȶȯ. ɉȷȾ-ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧ-

ɛɚɗəɫɑɞɝɫ  ɝ ɞɚɗɥɔəɚɕ↑ ɝɜɑɓɌ ɚɞ 1,5 ɐɚ 6 ɘɘ (ɣɌ- 

 

ȼɔɝ. 2. ɂɔɠɜɚɎɌɫ (ɝɟɍɞɜɌɖɢɔɚəəɌɫ) ɠɗɪɚ-

ɜɚɝɖɚɛɔɫ. 

ȶɌɗɨɢɔəɌɞɧ Ɏ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔ-

ɫɡ. RCA ð ɛɜɌɎɌɫ ɖɚɜɚəɌɜəɌɫ Ɍɜɞɑɜɔɫ; LAD ð ɗɑɎɌɫ 

ɛɑɜɑɐəɫɫ əɔɝɡɚɐɫɥɌɫ Ɍɜɞɑɜɔɫ. 

ȴɝɞɚɣəɔɖ: Detrano R. et al., 1985 ɏ.   
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ɥɑ Ɏɝɑɏɚ 3 ɘɘ) ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɖɌɗɨɢɔəɌɞɚɎ. 

ȽɖɌəɔɜɚɎɌəɔɑ ɛɜɚɔɓɎɚɐɔɞɝɫ Ɏɚ Ɏɜɑɘɫ ɓɌɐɑɜɒ-

ɖɔ ɐɧɡɌəɔɫ ɛɌɢɔɑəɞɚɘ; Ɏɚ Ɏɜɑɘɫ ɚɐəɚɔ↑ ɓɌ-

ɐɑɜɒɖɔ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɚɞ 30 ɐɚ 40 ɝɜɑɓɚɎ. ȶɚ-

ɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɝ 

ɛɚɘɚɥɨɪ ɉȷȾ, ɞɌɖ ɖɌɖ ɛɑɜɔɌɜɞɑɜɔɌɗɨəɌɫ ɒɔ-

ɜɚɎɌɫ ɞɖɌəɨ, ɚɍɗɌɐɌɪɥɌɫ ɍɚɗɑɑ əɔɓɖɚɕ ȶȾ-

ɛɗɚɞəɚɝɞɨɪ, ɫɎɗɫɑɞɝɫ ɖɚəɞɜɌɝɞəɚɔ↑ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɖɜɚɎɔ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ, Ɏ ɞɚ Ɏɜɑ-

ɘɫ ɖɌɖ ɖɌɗɨɢɔəɌɞɧ ɡɚɜɚɤɚ ɔɐɑəɞɔɠɔɢɔɜɟɪɞɝɫ 

ɎɝɗɑɐɝɞɎɔɑ Ɏɧɝɚɖɚɔ↑ ȶȾ-ɛɗɚɞəɚɝɞɔ ɛɚ ɚɞəɚɤɑ-

əɔɪ ɖ ɖɜɚɎɔ [10]. Agatston et al. (1 992 ɏ.) ɍɧɗɌ 

ɜɌɓɜɌɍɚɞɌəɌ ɤɖɌɗɌ ɔɓɘɑɜɑəɔɔ↑, ɚɝəɚɎɌəəɌɫ əɌ 

ɖɚɩɠɠɔɢɔɑəɞɑ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɛɚɏɗɚɥɑəɔɫ ɔ 

ɛɗɚɥɌɐɔ ɖɌɗɨɢɔəɌɞɚɎ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɔɗɌ ɝɞɌə-

ɐɌɜɞɔɓɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɖɌɗɨɢɔɑ-

Ɏɧɡ ɚɞɗɚɒɑəɔɕ Ɏ ɖɚɜɚəɌɜəɧɡ ɝɚɝɟɐɌɡ [21]. Ƚɚ-

ɏɗɌɝəɚ ɩɞɚɕ ɤɖɌɗɑ ɖɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔəɚɓ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɖɌɖ ɟɣɌɝɞɚɖ ɛɗɚɞəɚɝɞɨɪ ɍɚɗɑɑ 130 

HU ɔ ɛɗɚɥɌɐɨɪ ɍɚɗɑɑ 1 ɘɘ2. (ȼɔɝ. 3). Ȯ ɖɌɣɑɝɞɎɑ 

ɝɟɘɘɌɜəɚɏɚ ɛɚɖɌɓɌɞɑɗɫ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɗɨɢɔɑ-

Ɏɧɔ↑ ɔəɐɑɖɝ (ȶȴ), ɖɚɞɚɜɧɔ↑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɟɞɑɘ 

ɟɘəɚɒɑəɔɫ ɛɗɚɥɌɐɔ ɛɚɜɌɒɑəɔɫ əɌ ɠɌɖɞɚɜ 

ɛɗɚɞəɚɝɞɔ. ɀɌɖɞɚɜ ɛɗɚɞəɚɝɞɔ Ɏɧɣɔɝɗɫɪɞ ɛɚ ɛɔ-

ɖɚɎɚɕ ɛɗɚɞəɚɝɞɔ ɖɌɗɨɢɔəɚɓɌ, ɛɜɔəɔɘɌɪɥɔɕɝɫ 

ɓɌ 1 ɑɐ. ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ ɛɗɚɞəɚɝɞɨɪ 130-199 

HU, 2 ɑɐ. ð ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ ɛɗɚɞəɚɝɞɨɪ 200-

299 HU, 3 ɑɐ. ð ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ ɛɗɚɞəɚɝɞɨɪ 

300 -399 HU, 4 ɑɐ. ð ɐɗɫ ɖɌɗɨɢɔəɌɞɚɎ ɛɗɚɞəɚ-

ɝɞɨɪ 400 HU ɔ ɍɚɗɑɑ. Ⱥɍɥɔɔ↑ ȶȴ Ɏɧɣɔɝɗɫɑɞɝɫ 

ɖɌɖ ɝɟɘɘɌ ɔəɐɑɖɝɚɎ əɌ Ɏɝɑɡ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ 

ɝɜɑɓɌɡ [28].  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Agatston et al. (1990 ɏ.) ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɉȷȾ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɖɌɗɨɢɔ-

əɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 584 

ɛɌɢɔɑəɞɚɎ, 50-ɞɔ ɔɓ ɖɚɞɚɜɧɡ ɛɜɚɎɚɐɔɗɌɝɨ ɠɗɪ-

ɚɜɚɝɖɚɛɔɫ [29]. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 

ɏɜɟɛɛɧ: 109 ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ Ɏ ɌəɌɘəɑɓɑ ɔ 475 

ð ɍɑɓ ȴȭȽ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ð 48 ɗɑɞ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɉȷȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɜɚəɌɜ-

əɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɝɚɝɞɌɎɔɗɌ 71-74%, ɝɛɑɢɔɠɔɣ-

əɚɝɞɨ ð 70-91%. ȺɞɜɔɢɌɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑ-

ɝɖɌɫ ɢɑəəɚɝɞɨ ȶȴ=0 ɝɚɝɞɌɎɔɗɌ 94-100%. ɉȷȾ 

ɚɍəɌɜɟɒɔɗɌ ɖɌɗɨɢɔəɌɞɧ Ɏ 90%, ɠɗɪɚɜɚɝɖɚɛɔɫ 

ð Ɏ 52%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɌɎɞɚɜɧ ɝɐɑɗɌɗɔ ɎɧɎɚɐ, 

ɣɞɚ ɉȷȾ ɫɎɗɫɑɞɝɫ ɛɜɑɎɚɝɡɚɐəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ 

ɎɧɫɎɗɑəɔɫ ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɐɝɣɑɞɌ ɖɌɗɨɢɔ-

əɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ. 

Breen et al. (1992 ɏ.) ɛɜɚɎɑɗɔ ɚɍɝɗɑɐɚɎɌəɔɑ 

100 ɛɌɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ 23-59 ɗɑɞ, ɖɚɞɚɜɧɘ 

ɛɜɚɎɚɐɔɗɌɝɨ ɉȷȾ ɔ ɖɚɜɚəɌɜəɌɫ ɌəɏɔɚɏɜɌɠɔɫ 

[30]. ȳəɌɣɔɞɑɗɨəɧɕ ɝɞɑəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

- ɍɚɗɑɑ 50% ɛɜɚɝɎɑɞɌ ɝɚɝɟɐɌ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 

ɉȷȾ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɖɌɗɨɢɔəɚɓɌ ɛɜɔ ɌəɏɔɚɏɜɌ-

ɠɔɣɑɝɖɔ ɓəɌɣɔɘɚɘ ɝɞɑəɚɓɑ ɝɚɝɞɌɎɔɗɌ 100%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 47%. Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɖɚ-

ɜɚəɌɜəɌɫ ɌəɏɔɚɏɜɌɠɔɫ ɎɧɫɎɗɫɗɌ ɝɞɑəɚɓ ɍɚɗɑɑ 

10%, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɉȷȾ ɝɚɝɞɌɎɗɫɗɌ 94%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 72%. ȬɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚ-

ɐɟ, ɣɞɚ ɉȷȾ - ɝɖɌəɔɜɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ ɎɌɒəɧɘ 

ɘɑɞɚɐɚɘ ɎɧɫɎɗɑəɔɫ ɖɌɗɨɢɔəɌɞɚɎ ɟ ɛɌɢɔɑəɞɚɎ 

ɘɚɗɚɒɑ 60 ɗɑɞ. Breen et al. (1992 ɏ.) ɞɌɖɒɑ ɚɍəɌ-

ɜɟɒɔɗɔ, ɣɞɚ ɉȷȾ ɎɧɫɎɗɫɗɌ ɖɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔ-

əɚɓ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɐɚɖɌ-

ɓɌəəɚɕ ȴȭȽ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɑɖɚɞɚɜɧɑ ɛɌɢɔɑə-

ɞɧ ɔɘɑɗɔ ɖɌɗɨɢɔəɌɞɧ Ɏ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɫɡ, 

ɚɍəɌɜɟɒɔɎɌɑɘɧɑ ɛɜɔ ɉȷȾ, ɍɑɓ ɌəɏɔɚɏɜɌɠɔɣɑ-

ɝɖɔ ɟɝɞɌəɚɎɗɑəəɚɕ ȴȭȽ [30]. 

Stanford et al. (1992 ɏ.) ɐɚɖɌɓɌɗɔ, ɣɞɚ ɚɞ-

ɝɟɞɝɞɎɔɑ ɖɌɗɨɢɔəɚɓɌ əɌ ɉȷȾ ɫɎɗɫɑɞɝɫ ɓəɌɣɔ-

ɞɑɗɨəɧɘ ɛɚɖɌɓɌɞɑɗɑɘ ɚɞɝɟɞɝɞɎɔɫ ȴȭȽ ɟ ɛɌɢɔ-

ɑəɞɌ [31].  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɉȷȾ ɫɎɗɫɑɞɝɫ ɔəɠɚɜɘɌ-

ɞɔɎəɧɘ əɑɔəɎɌɓɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɗɫ ɎɧɫɎɗɑəɔɫ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɐɝɣɑɞɌ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. ɉȷȾ ɐɑɘɚəɝɞɜɔɜɟɑɞ ɐɚɝɞɌɞɚɣ-

əɚ Ɏɧɝɚɖɟɪ ɞɚɣəɚɝɞɨ Ɏ ɛɜɑɐɝɖɌɓɌəɔɔ əɌɗɔɣɔɫ 

ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ  ɖɚɜɚəɌɜ-

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

ȼɔɝ. 3.   ɉɗɑɖɞɜɚəəɚ-ɗɟɣɑɎɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɑɜɐɢɌ. ȬɖɝɔɌɗɨəɧɑ ɝɜɑɓɧ. 

ȶɌɗɨɢɔəɌɞɧ Ɏ ɗɑɎɚɕ ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ (Ɍ), ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ɍ), ɗɑɎɚɕ ɚɏɔɍɌɪɥɑɕ 

Ɍɜɞɑɜɔɔ (Ɏ)(ɟɖɌɓɌəɧ ɝɞɜɑɗɖɌɘɔ). 

ȴɝɞɚɣəɔɖ: ȯɌɏɌɜɔəɌ ȹ.Ȯ., Ƚɔəɔɢɧə Ȯ.ȱ., ȾɑɜəɚɎɚɔ↑ Ƚ.ȶ. çȸɑɐɔɢɔəɝɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫè, 2000 ɏ. 
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əɧɡ  

Ɍɜɞɑɜɔɔ↑ ɔ ȴȭȽ [32]. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎ-

ɗɫɑɞ ɚɞ 71 ɐɚ 100%, ɝɛɑɢɔɠɔɣəɚɝɞɨ - ɚɞ 41 ɐɚ 

100%, ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑə-

əɚɝɞɨ ɎɌɜɨɔɜɚɎɌɗɌ ɚɞ 55 ɐɚ 100%, ɚɞɜɔɢɌɞɑɗɨ-

əɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ð ɚɞ 58% ɐɚ 

100%. ȳəɌɣɔɞɑɗɨəɧɔ↑ ɜɌɓɍɜɚɝ ɐɌəəɧɡ ɝɎɫɓɌə ɝ 

ɜɌɓɗɔɣəɧɘ ɝɚɝɞɌɎɚɘ ɛɌɢɔɑəɞɚɎ Ɏ ɔɝɝɗɑɐɚɎɌəɔ-

ɫɡ, ɜɌɓəɧɘɔ ɛɜɚɞɚɖɚɗɌɘɔ ɔ ɜɌɓɗɔɣəɧɘɔ ɘɑɞɚ-

ɐɌɘɔ ɝɞɌɞɔɝɞɔɣɑɝɖɚɔ↑ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȹɑɝɘɚɞɜɫ əɌ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɉȷȾ Ɏ ɎɧɫɎɗɑəɔɔ 

ɖɌɗɨɢɔəɌɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ, əɑɐɚɝɞɌɞɖɌ-

ɘɔ ɘɚɒəɚ ɝɣɔɞɌɞɨ Ɏɧɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ ɚɍɚɜɟɐɚ-

ɎɌəɔɫ ɔ ɔɡ ɘɌɗɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ [10 ]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) ɫɎɗɫɑɞɝɫ 

ɚɣɑəɨ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ Ɏ ɎɧɫɎɗɑəɔɔ 

ɖɌɗɨɢɔəɚɓɌ, ɞɌɖ ɖɌɖ ɖɌɗɨɢɔɕ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɚɝɗɌɍɗɑəɔɪ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ. ȺɏɜɌəɔɣɑəɔ-

ɫɘɔ ȶȾ ɫɎɗɫɑɞɝɫ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌ-

əɔɫ, ɌɜɞɑɠɌɖɞɧ ɐɎɔɒɑəɔɫ, əɑɝɛɚɝɚɍəɚɝɞɨ ɖɚ-

ɗɔɣɑɝɞɎɑəəɚ ɚɢɑəɔɞɨ ɜɌɓɘɑɜ ɍɗɫɤɖɔ.  

Timins et al. (1991 ɏ.) ɟɝɞɌəɚɎɔɗɔ, ɣɞɚ ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ ɚɍəɌɜɟɒɑəɔɔ 

ɖɌɗɨɢɔəɌɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ Ɏ ɖɌɣɑɝɞɎɑ 

ɘɌɜɖɑɜɌ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɝɞɑəɚɓɚɎ  

ɝɚɝɞɌɎɗɫɑɞ 16-78%, ɝɛɑɢɔɠɔɣəɚɝɞɨ  ð  78-100%, 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ  ð  

83 -100% [22]. ȻɚɖɌɓɌɞɑɗɔ ɖɌɗɨɢɔəɚɓɌ əɌ ȶȾ Ɏ 

ɛɜɌɎɚɕ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ ɔɘɑɗɔ ɝɗɌɍɟɪ ɖɚɜ-

ɜɑɗɫɢɔɪ ɝ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɘɔ ɛɚɖɌɓɌɞɑɗɫɘɔ. 

ȬɎɞɚɜɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ȴȭȽ, Ɏɑɜɚɫɞəɚ, 

ɎɚɓɘɚɒəɌ, ɖɚɏɐɌ ɚɍəɌɜɟɒɑə ɖɚɜɚəɌɜəɧɕ ɖɌɗɨ-

ɢɔəɚɓ əɌ ȶȾ ð ɔɓɚɍɜɌɒɑəɔɫɡ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ.    

ȶȾ ɛɚɘɚɏɌɑɞ ɎɧɫɎɗɫɞɨ ɖɌɗɨɢɔəɚɓ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ. Moore et al. (1989 ɏ.) ɜɌɓɜɌɍɚ-

ɞɌɗɔ ɝɔɝɞɑɘɟ ɚɢɑəɖɔ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔəɚɓɌ ɔ 

ɝɜɌɎəɔɗɔ ɚɍəɌɜɟɒɑəɔɑ ɖɌɗɨɢɔəɚɓɌ əɌ ɚɍɧɣəɚɕ 

ȶȾ ɝ ɎɧɫɎɗɑəɔɑɘ ɝɞɑəɚɓɌ ɐɔɌɘɑɞɜɚɘ 70% ɔɗɔ 

ɍɚɗɑɑ ɛɜɔ ɌəɏɔɚɏɜɌɠɔɔ [23]. Ⱥɍɤɔɜəɧɕ ɖɌɗɨ-

ɢɔəɚɓ ɔɘɑɗ Ɏɧɝɚɖɟɪ ɛɚɗɚɒɔɞɑɗɨəɟɪ ɛɜɚɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ ɐɗɫ ȴȭȽ. ȬəɏɔɚɏɜɌɠɔɫ 

ɛɚɐɞɎɑɜɒɐɌɑɞ ɝɞɑəɚɓ Ɏ 88% ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ 

ɔ 57% əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ, ɚɛɜɑɐɑɗɫɑɘɧɡ ɛɜɔ ɛɚɘɚɥɔ ȶȾ. ȾɌɖ ɖɌɖ Ɏ 

ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ 10 ɘɘ 

ɝɜɑɓɧ, ɞɚ əɑɍɚɗɨɤɔɑ ɖɌɗɨɢɔəɌɞɧ ɘɚɏɗɔ ɍɧɞɨ 

ɛɜɚɛɟɥɑəɧ.  

R. Reinmuller ɔ Lipton (1990 ɏ.) ɔɝɛɚɗɨɓɚ-

ɎɌɗɔ ȶȾ, ɠɗɪɚɜɚɝɖɚɛɔɪ ɔ ɌəɏɔɚɏɜɌɠɔɪ ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ 47 ɛɌɢɔɑəɞɚɎ, ɣɑɕ ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɝɚɝɞɌɎɔɗ 57 ɗɑɞ [24]. ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɖɌɗɨɢɔəɚɓ Ɏ 62% ɖɚɜɚəɌɜəɧɡ 

Ɍɜɞɑɜɔɕ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɎɧɫɎ-

ɗɑəəɧɘɔ ɛɜɔ ɌəɏɔɚɏɜɌɠɔɔ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ 

ɠɗɪɚɜɚɝɖɚɛɔɫ  ð ɞɚɗɨɖɚ Ɏ 32%. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ȶȾ ɛɜɑɎɚɝɡɚɐɔɞ ɠɗɪɚɜɚɝɖɚ-

ɛɔɪ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜ-

ɞɑɜɔɕ ɛɜɔ ȴȭȽ [24, 25]. Ȯ ɏɜɟɛɛɑ ɍɑɝɝɔɘɛɞɚɘ-

əɧɡ ɛɌɢɔɑəɞɚɎ ɖɚɜɚəɌɜəɧɕ ɖɌɗɨɢɔəɚɓ ɍɧɗ ɚɍ-

əɌɜɟɒɑə ɞɚɗɨɖɚ ɟ 4%. Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ȶȾ ɛɚɐɞɎɑɜɐɔɗɌ ɖɌɗɨɢɔəɚɓ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ 

ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɠɗɪɚɜɚɝɖɚɛɔɫ ɛɚ-

ɖɌɓɌɗɌ ɖɌɗɨɢɔəɚɓ, ɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚ-

ɜɧɡ ɌəɏɔɚɏɜɌɠɔɫ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɝɞɑəɚɓ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɖ əɑɐɚɝɞɌɞɖɌɘ ȶȾ Ɏ ɞɑ ɏɚ-

ɐɧ ɚɞəɚɝɔɗɚɝɨ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ, 

ɖɚɞɚɜɚɑ ɛɜɔɎɚɐɔɗɚ ɖ ɚɍɜɌɓɚɎɌəɔɪ ɌɜɞɑɠɌɖɞɚɎ 

ɚɞ ɐɎɔɒɑəɔɫ ɔ ɛɗɚɡɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɌɗɨɢɔəɌ-

ɞɚɎ [10]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɑɤɑəɔɑ ɩɞɔɡ ɛɜɚ-

ɍɗɑɘ ɝɞɌɗɚ Ɏɚɓɘɚɒəɚ ɍɗɌɏɚɐɌɜɫ ɜɌɓɎɔɞɔɪ ɝɗɑ-

ɐɟɪɥɑɏɚ ɩɞɌɛɌ Ɏ ȶȾ ð ɝɚɓɐɌəɔɪ ȸȽȶȾ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ). 

ȹɚɎɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɚɞɖɜɧɎɌɑɞ ɔɝɛɚɗɨɓɚ-

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

ȼɔɝ. 4,Ɍ.  ȸȽȶȾ. 

ȶɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ ɛɌɢɔɑəɞɌ ɝ 

ɘɔəɔɘɌɗɨəɧɘ ɖɌɗɨɢɔəɚɓɚɘ. 

ȶɌɗɨɢɔəɌɞɧ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɑəɚɖ 

ɛɑɜɑɐəɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ 

(ȻȹȬ). ȽɟɘɘɌɜəɧɕ ȶȴ = 12 ɑɐ. 

(ɟɖɌɓɌəɧ ɝɞɜɑɗɖɚɕ). 

ȼɔɝ. 4,ɍ.  ȸȽȶȾ. 

ȶɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ ɛɌɢɔɑəɞɌ ɝ 

ɟɘɑɜɑəəɧɘ ɖɌɗɨɢɔəɚɓɚɘ. ȶɌɗɨɢɔ-

əɌɞɧ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɑəɚɖ ɗɑɎɚɕ ɖɚ-

ɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȷȶȬ) ɔ ɛɑɜɑɐ-

əɑɕ əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ (ȻȹȬ). 

ȽɟɘɘɌɜəɧɕ ȶȴ = 109 ɑɐ. (ɟɖɌɓɌəɧ 

ɝɞɜɑɗɖɌɘɔ). 

ȼɔɝ. 4,Ɏ.  ȸȽȶȾ. 

ȶɚɜɚəɌɜəɧɑ Ɍɜɞɑɜɔɔ ɛɌɢɔɑəɞɌ ɝ 

ɎɧɜɌɒɑəəɧɘ ɖɌɗɨɢɔəɚɓɚɘ. ȶɌɗɨɢɔ-

əɌɞɧ Ɏ ɛɜɚɑɖɢɔɔ ɝɞɑəɚɖ ɛɑɜɑɐəɑɕ 

əɔɝɡɚɐɫɥɑɕ Ɍɜɞɑɜɔɔ (ȻȹȬ), ɚɏɔ-

ɍɌɪɥɑɕ Ɍɜɞɑɜɔɔ (ȺȬ) ɔ ɛɜɌɎɚɕ 

ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ (ȻȶȬ). Ƚɟɘ-

ɘɌɜəɧɕ ȶȴ = 3780 ɑɐ. (ɟɖɌɓɌəɧ 

ɝɞɜɑɗɖɌɘɔ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɎɌəɔɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ (ȸȽȶȾ), ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɚɎɑɜəɚ 

ɎɧɫɎɗɫɞɨ əɑɓəɌɣɔɞɑɗɨəɧɑ ɖɌɗɨɢɔəɌɞɧ ɐɌɒɑ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɚɒɔɜɑəɔɑɘ. Ȯ ɐɌəəɧɡ ɝɔɝɞɑɘɌɡ 

ɝɟɥɑɝɞɎɟɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɝɔəɡɜɚəɔɓɌɢɔɔ ɝ ɉȶȯ 

ɔ ɖɚɗɔɣɑɝɞɎɑəəɚɏɚ ɛɚɐɝɣɑɞɌ ɖɌɗɨɢɔəɌɞɚɎ. Ⱥɐ-

əɌɖɚ Ɏɜɑɘɫ ɝɖɌəɔɜɚɎɌəɔɫ ɛɜɔ ȸȽȶȾ Ɏɝɑ ɒɑ 

ɍɚɗɨɤɑ (250 ɘɝ), ɣɑɘ ɟ ɉȷȾ (100 ɘɝ). 

ȺɢɑəɖɌ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɝ 

ɛɚɘɚɥɨɪ ȸȽȶȾ ɝ ɚɛɜɑɐɑɗɑəɔɑɘ ɖɌɗɨɢɔɑɎɚɏɚ 

ɔəɐɑɖɝɌ (ȶȴ) ɛɜɑɐɝɞɌɎɗɑəɌ əɌ ɜɔɝɟəɖɑ 4 (Ɍ, ɍ, 

Ɏ). 

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɑɏɚ ɐɑɝɫɞɔɗɑɞɔɫ ȸȽȶȾ 

ɚɣɑəɨ ɍɧɝɞɜɚ ɝɚɎɑɜɤɑəɝɞɎɟɪɞɝɫ ɚɞ 4-ɝɜɑɓɚɎɚɕ 

ɐɚ 640-ɝɜɑɓɚɎɚɕ ɞɑɡəɚɗɚɏɔɔ ɐɑɞɑɖɞɚɜɚɎ. ȿɎɑɗɔ-

ɣɑəɔɑ ɚɡɎɌɞɌ ɚɍɦɑɘɌ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɛɚɎɧɤɑ-

əɔɑɘ ɝɖɚɜɚɝɞɔ ɎɜɌɥɑəɔɫ ɏɑəɞɜɔ ɔ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɘɔəɔɌɞɪɜəɧɡ ɩɗɑɘɑəɞɚɎ ɐɑɞɑɖɞɚɜɚɎ.  Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɛɚɎɧɤɑəɔɑ Ɏɜɑɘɑəəɚɏɚ ɔ ɛɜɚ-

ɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɓɜɑɤɑəɔɫ Ɏɑɗɚ ɖ əɑɛɜɑɜɧɎ-

əɚɘɟ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɔɓɚɍɜɌɒɑəɔɕ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɛɚ ɝɜɌɎəɑəɔɪ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɔ ȸȽȶȾ ɔ ɉȷȾ Ɏ ɎɧɫɎɗɑəɔɔ ɖɌɗɨɢɔəɚɓɌ 

ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɔ ɚɢɑəɖɑ ɖɌɗɨɢɔɑɎɚɏɚ ɔə-

ɐɑɖɝɌ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɎɧɝɚɖɌɫ ɝɞɑɛɑəɨ ɖɚɜɜɑɗɫ-

ɢɔɔ ɘɑɒɐɟ ɐɌəəɧɘɔ ɐɎɟɡ ɘɑɞɚɐɚɎ [37]. Ȼɜɔ 

əɔɓɖɔɡ ɛɚɖɌɓɌɞɑɗɫɡ ȶȴ (<100 ɑɐ.) ɎɌɜɔɌɍɑɗɨ-

əɚɝɞɨ ɝɚɝɞɌɎɗɫɗɌ 32%. ȾɌɖ ɖɌɖ ɣɔɝɗɚ ɛɌɢɔɑəɞɚɎ 

ɝ ȶȴ ɘɑəɑɑ 100 ɑɐ. ɍɧɗɚ əɑɓəɌɣɔɞɑɗɨəɧɘ, ɝɟɘ-

ɘɌɜəɧɕ ɟɜɚɎɑəɨ ɖɚɜɜɑɗɫɢɔɔ ɚɖɌɓɌɗɝɫ Ɏɧɝɚɖɔɘ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɞɌɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝɚɍɑəəɚ-

ɝɞɨɪ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɔɑ ɚɍɦɑɘəɚɏɚ ȶȴ, ɖɚɞɚɜɚɑ 

ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɗɚ ɟɜɚɎɑəɨ ɖɚɜɜɑɗɫɢɔɔ 

ɘɑɒɐɟ ȸȽȶȾ ɔ ɉȷȾ (r=0,99). Ƚɜɑɐəɔɕ ɖɚɩɠɠɔ-

ɢɔɑəɞ ɎɌɜɔɌɢɔɔ ɐɚɝɞɔɏ 17%. ȴɓ 99 ɛɌɢɔɑəɞɚɎ, 

Ɏɖɗɪɣɑəəɧɡ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ, 26 ɔɘɑɗɔ ȶȴ ɘɑ-

əɑɑ 100 ɑɐ., Ɍ ɖɚɩɠɠɔɢɔɑəɞ ɎɌɜɔɌɢɔɔ ȶȴ ɘɑɒ-

ɐɟ ȸȽȶȾ ɔ ɉȷȾ ɍɧɗ ɛɜɌɖɞɔɣɑɝɖɔ ɚɐɔəɌɖɚɎɧɘ 

ɐɗɫ ɏɜɟɛɛ ɝ ȶȴ Ɏɧɤɑ ɔ əɔɒɑ 100 ɑɐ. [38]. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Stanford et al. (2004 ɏ.), 

ɎɖɗɪɣɌɎɤɑɘ 78 ɛɌɢɔɑəɞɚɎ, ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɝɜɌɎəɑəɔɑ ȸȽȶȾ ɔ ɉȷȾ ɛɜɔ ɚɛɜɑɐɑɗɑəɔɔ ȶȴ ɟ 

ɛɌɢɔɑəɞɚɎ ɝɚ ɓəɌɣɑəɔɫɘɔ ɩɞɚɏɚ ɛɚɖɌɓɌɞɑɗɫ əɑ 

ɍɚɗɑɑ 400 ɑɐ..  Ȱɗɫ ɛɚɐɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɝ ȶȴ 

ɍɚɗɨɤɑ 11 ɑɐ. ɜɌɓəɔɢɌ Ɏ ɑɏɚ ɓəɌɣɑəɔɫɡ, ɎɧɫɎ-

ɗɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ɐɌəəɧɡ ɘɑɞɚɐɚɎ, ɝɚɝɞɌɎɗɫɗɌ 

ɚɞ 15 ɐɚ 30%. Ȱɗɫ ɛɚɐɏɜɟɛɛɧ ɝ ȶȴ ɘɑəɑɑ 11 ɑɐ. 

- ɚɞ 65 ɐɚ 67,9%. ȭɧɗ ɝɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ɖɚɜɜɑ-

ɗɫɢɔɫ ɘɑɒɐɟ ȸȽȶȾ ɔ ɉȷȾ ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚɕ, əɚ 

ɛɜɔ ȶȴ ɘɑəɨɤɑ 11 ɑɐ. ɜɌɝɡɚɒɐɑəɔɫ ɘɑɒɐɟ ɐɌə-

əɧɘɔ ȸȽȶȾ ɔ ɉȷȾ ɫɎɗɫɪɞɝɫ ɓəɌɣɔɘɧɘɔ [39]. 

Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

ɝɗɑɐɚɎɌəɔɑ (ȮȽȿȳȴ, IVUS). 

Ȯəɟɞɜɔɝɚɝɟɐɔɝɞɚɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ òɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘó Ɏ  

ɚɢɑəɖɑ ɘɚɜɠɚɗɚɏɔɔ ɖɚɜɚəɌɜəɚɕ ɍɗɫɤɖɔ ɔ ɝɞɑ-

ɛɑəɔ ɝɞɑəɚɓɌ ɟ ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɘ ɛɜɚɎɚɐɔɞɝɫ 

ɖɚɜɚəɌɜəɌɫ ɌəɏɔɚɏɜɌɠɔɫ [33]. ȮȽȿȳȴ - ɑɐɔə-

ɝɞɎɑəəɧɕ ɘɑɞɚɐ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɚɏɚ ɐɚɝɞɔɏɌ-

ɑɞɝɫ ɛɚɝɗɚɔ↑əɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ ɝɞɑəɖɔ ɖɚɜɚəɌɜ-

əɚɔ↑ Ɍɜɞɑɜɔɔ in vivo. ȼɌɓɜɑɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ 

ȮȽȿȳȴ ɝɚɝɞɌɎɗɫɑɞ 250 ɘɖɘ. ȶɌɗɨɢɔəɚɓ Ɏɧɏɗɫ-

ɐɔɞ ɖɌɖ ɏɔɛɑɜɩɡɚɏɑəəɌɫ ɚɍɗɌɝɞɨ ɝ ɓɌɞɑəɑəɔɑɘ. 

ɀɔɍɜɚɓəɧɑ əɑɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɍɗɫɤɖɔ ð ɖɌɖ 

ɏɔɛɑɜɩɡɚɏɑəəɌɫ ɚɍɗɌɝɞɨ ɍɑɓ ɓɌɞɑəɑəɔɫ. ȾɌɖ ɖɌɖ 

ɚɍəɌɜɟɒɑəɔɑ ɖɌɗɨɢɔɫ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɠɑəɚ-

ɘɑəɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɔ↑ ɞɑəɔ, ɩɞɚ ɞɜɑɍɟɑɞ ɐɚɝɞɌ-

ɞɚɣəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɖɌɗɨɢɔɫ ɝ ɗɌɞɑɜɌɗɨəɚɔ↑ ɛɜɚ-

ɞɫɒɑəəɚɝɞɨɪ Ɏ ɓəɌɣɔɞɑɗɨəɚɔ↑ ɝɞɑɛɑəɔ ɍɚɗɨɤɑ, 

ɣɑɘ 250 ɘɖɘ (ȼɔɝ. 5). Ȼɚ ɐɌəəɧɘ G.J. Friedrich 

et al. (1994 ɏ.) ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȮȽȿȳȴ Ɏ ɚɍəɌ-

ɜɟɒɑəɔɔ ɖɌɗɨɢɔəɌɞɚɎ ɝɚɝɞɌɎɗɫɑɞ 97% [34]. Ȱɗɫ 

ɖɌɗɨɢɔəɌɞɚɎ ɛɗɚɥɌɐɨɪ ɘɑəɑɑ 0,05 ɘɘ2 ɣɟɎ-

ɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚɝɞɌɎɔɗɌ Ɏɝɑɏɚ ɗɔɤɨ 64%, Ɍ 

ɝɛɑɢɔɠɔɣəɚɝɞɨ ɚɝɞɌɎɌɗɌɝɨ Ɏɧɝɚɖɚɔ↑ [10]. ȹɑɐɚ-

ɝɞɌɞɖɚɘ ɐɌəəɚɏɚ ɘɑɞɚɐɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟ-

ɏɔɘɔ ɎɔɓɟɌɗɔɓɔɜɟɪɥɔɘɔ ɘɑɞɚɐɌɘɔ, ɫɎɗɫɑɞɝɫ 

ɑɏɚ ɔəɎɌɓɔɎəɚɝɞɨ ɔ ɞɚ, ɣɞɚ ȮȽȿȳȴ ɘɚɒɑɞ ɎɔɓɟɌ-

ɗɔɓɔɜɚɎɌɞɨ ɞɚɗɨɖɚ ɚɏɜɌəɔɣɑəəɟɪ ɣɌɝɞɨ ɖɚɜɚ-

əɌɜəɚɕ ɝɔɝɞɑɘɧ; ɐɚɜɚɏɚɎɔɓəɌ ɔ ɚɞɝɟɞɝɞɎɔɑ 

ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɕ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɔ 

ɜɑɓɟɗɨɞɌɞɚɎ [35]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɐɌəəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ əɑ ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨɝɫ ɜɟɞɔəəɚ Ɏɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɔ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɝɖɜɔəɔəɏɌ ɓɌ-

ɍɚɗɑɎɌəɔɔ↑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɔ↑. 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ). 

Ȯɚɓɘɚɒəɚɝɞɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɎɧɫɎɗɑəɔɔ ɖɌɗɨɢɔəɚɓɌ ɖɚɜɚ-

əɌɜəɧɡ Ɍɜɞɑɜɔɕ ɚɏɜɌəɔɣɑəɌ. ȶɌɗɨɢɔɔ↑ ɚɍɧɣəɚ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɔɓɖɚɔ↑ ɔəɞɑəɝɔɎəɚɝɞɨɪ ɝɔɏ-

əɌɗɌ əɌ Ⱦ1- ɔ Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, 

ɣɞɚ ɝɎɫɓɌəɚ ɝ əɔɓɖɚɔ↑ ɛɗɚɞəɚɝɞɨɪ Ɏɚɓɍɟɒɐɑəəɧɡ 

ɜɌɐɔɚɣɌɝɞɚɞəɧɘ ɔɘɛɟɗɨɝɚɘ ɛɜɚɞɚəɚɎ Ɏ ɖɌɗɨ-

ɢɔəɔɜɚɎɌəəɚɕ ɍɗɫɤɖɑ. ȹɚ Ɏɜɑɘɫ Ⱦ1-

ɜɑɗɌɖɝɌɢɔɔ ɘɚɒɑɞ ɟɎɑɗɔɣɔɎɌɞɨɝɫ ɓɌ ɝɣɑɞ ɛɚ-

Ɏɑɜɡəɚɝɞəɧɡ ɘɑɡɌəɔɓɘɚɎ, ɔ ɩɞɚ ɘɚɒɑɞ ɛɜɔɎɑ-

 

ȼɔɝ. 5.  ȮȽȿȳȴ. 

Ȼɚɛɑɜɑɣəɚɑ ɝɑɣɑəɔɑ ɖɚɜɚəɌɜəɚɕ Ɍɜɞɑɜɔɔ, ɖɌɗɨ-

ɢɔəɔɜɚɎɌəəɌɫ ɍɗɫɤɖɌ. 

ȴɝɞɚɣəɔɖ: Ahmed H. et al. Journal Tunis Med., 

2013. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɞɔ ɖ ɏɔɛɑɜɔəɞɑəɝɔɎəɚɘɟ ɝɔɏəɌɗɟ. ȾɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɎɧɫɎɗɑəɔɑ ɖɌɗɨɢɔəɌɞɚɎ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑ-

ɜɔɕ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɓɌɞɜɟɐəɑəɚ [10]. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɌəɏɔɚɏɜɌɠɔɫ (ȸȼȬ) ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɞɨ ɝɚɝɞɌɎ ɍɗɫɤɖɔ, əɚ əɑ ɘɚɒɑɞ ɍɧɞɨ ɤɔɜɚɖɚ 

ɔɝɛɚɗɨɓɚɎɌəɌ Ɏ ɍɗɔɒɌɕɤɑɘ ɍɟɐɟɥɑɘ ɔɓ-ɓɌ Ɏɧ-

ɝɚɖɚɕ ɝɞɚɔɘɚɝɞɔ ɔ ɝɗɚɒəɚɝɞɔ ɘɑɞɚɐɚɗɚɏɔɔ [36].  

ȳɌɖɗɪɣɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɚɝəɚɎɌəɔɔ ɛɜɚɌəɌɗɔ-

ɓɔɜɚɎɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ, ɘɚɒəɚ ɝɐɑɗɌɞɨ Ɏɧ-

Ɏɚɐ ɚ ɞɚɘ, ɣɞɚ ȸȽȶȾ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɫɎɗɫ-

ɑɞɝɫ ɐɚɝɞɚɎɑɜəɧɘ ɔ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɢɑəɖɑ ɖɚɜɚəɌɜəɚɏɚ ɖɌɗɨɢɔ-

əɚɓɌ, ɚɍɗɌɐɌɪɥɔɘ ɜɫɐɚɘ ɞɌɖɔɡ ɛɜɑɔɘɟɥɑɝɞɎ, 

ɖɌɖ əɑɔəɎɌɓɔɎəɚɝɞɨ, Ɏɧɝɚɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ 

ɜɌɓɜɑɤɑəɔɑ ɔ ɍɧɝɞɜɚɞɌ Ɏɧɛɚɗəɑəɔɫ ɔɝɝɗɑɐɚɎɌ-

əɔɫ. ȽɌɘɧɑ ɝɚɎɜɑɘɑəəɧɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɑ 

ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɠɧ ɚɍɑɝɛɑɣɔɎɌɪɞ Ɏɔɓɟ-

Ɍɗɨəɟɪ ɚɢɑəɖɟ ɚɍɤɔɜəɚɝɞɔ ɖɚɜɚəɌɜəɧɡ ɍɗɫ-

ɤɑɖ, Ɍ ɞɌɖɒɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ əɑɖɌɗɨɢɔɠɔɢɔ-

ɜɚɎɌəəɧɡ ɔ ɖɌɗɨɢɔɠɔɢɔɜɚɎɌəəɧɡ ɍɗɫɤɑɖ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚɫɎ-

ɗɑəɔɫɘɔ. ȶɜɚɘɑ ɞɚɏɚ, ɔəɠɚɜɘɌɢɔɫ ɚɍ Ɍɞɑɜɚ-

ɝɖɗɑɜɚɓɑ ɔ ɖɌɗɨɢɔəɚɓɑ ɖɚɜɚəɌɜəɧɡ Ɍɜɞɑɜɔɕ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ ɘɚɒɑɞ ɍɧɞɨ ɖɗɔəɔɣɑɝɖɔ ɛɚɗɑɓ-

əɚɕ ɐɗɫ ɝɞɜɌɞɔɠɔɖɌɢɔɔ ɜɔɝɖɌ ȴȭȽ. 
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CASE REPORT: TODDLERõS FRACTURE OF THE FIBULA 
 

S. Butt1,3,4, I. Mahmood 1,3,4 A. Saifuddin 1,3,4, T. WR. Briggs2,3,4,  

W. Mustafa 3,4. 

 
oddlerõs fracture usually refers to an occult non-displaced fract ure of the distal ti bia, 

which occurs when a child falls while learning to walk. Similar fractures have been 

described in other bones like fibula, femur, calcaneus and cuboid. We present a case 

of an isolated toddlerõs fracture of the fibula, which was very difficult to demonstrate on 

conventional radiographs and was only diagnosed following MRI and CT examination pe r-

formed as part of a tumour staging workup. To our knowledge, this is the first MR descri p-

tion of a fibular toddlerõs fracture. 

 

Keywords : todd lerõs fracture, fibula, conventional radiography, CT, MRI. 

 

ȶȷȴȹȴɃȱȽȶȺȱ ȹȬȭȷɊȰȱȹȴȱ: ȻȱȼȱȷȺȸ ȸȬȷȺȭȱȼɂȺȮȺȵ ȶȺȽȾȴ ȿ  

ȼȱȭȱȹȶȬ, ȹȬɃȴȹȬɊɅȱȯȺ ɁȺȰȴȾɈ 

 

Ƚ. ȭɌɞɞ1,3,4, ȴ. ȸɌɡɘɟɐ1,3,4, Ȭ. ȽɌɔɠɟɐɐɔə1,3,4, Ⱦɔɘ ȭɜɔɏɏɝ2,3,4,  

Ȯ. ȸɟɝɞɌɠɌ3,4. 
 

ɑɜɑɗɚɘɧ ɟ ɐɑɞɑɕ, ɖɚɞɚɜɧɑ ɟɣɌɞɝɫ ɡɚɐɔɞɨ, ɚɍɧɣəɚ ɚɞəɚɝɫɞɝɫ ɖ ɓɌɖɜɧɞɧɘ ɛɑɜɑɗɚ-

ɘɌɘ ɐɔɝɞɌɗɨəɚɏɚ ɚɞɐɑɗɌ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɍɑɓ ɝɘɑɥɑəɔɫ. Ȼɚɐɚɍəɧɑ ɛɑɜɑ-

ɗɚɘɧ ɍɧɗɔ ɚɛɔɝɌəɧ Ɏ ɞɌɖɔɡ ɖɚɝɞɫɡ, ɖɌɖ ɘɌɗɚɍɑɜɢɚɎɌɫ, ɍɑɐɜɑəəɌɫ, ɛɫɞɚɣəɌɫ ɔ 

ɖɟɍɚɎɔɐəɌɫ. ȹɌɘɔ ɛɜɑɐɝɞɌɎɗɑə ɝɗɟɣɌɕ ɔɓɚɗɔɜɚɎɌəəɚɏɚ ɛɑɜɑɗɚɘɌ ɘɌɗɚɍɑɜɢɚɎɚɕ ɖɚɝɞɔ, 

ɎɔɓɟɌɗɔɓɌɢɔɫ ɖɚɞɚɜɚɏɚ ɛɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗɌ ɓɌɞɜɟɐəɑəɌ. ȰɌə-

əɧɕ ɛɑɜɑɗɚɘ ɍɧɗ ɐɔɌɏəɚɝɞɔɜɚɎɌə ɞɚɗɨɖɚ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ȸȼȾ ɔ ȶȾ ɖɌɖ ɣɌɝɞɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɚ ɛɚɔɝɖɟ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ.  ȹɌɝɖɚɗɨɖɚ əɌɘ ɔɓɎɑɝɞəɚ, ɩɞɚ ɛɑɜɎɚɑ ɚɛɔ-

ɝɌəɔɑ ɛɑɜɑɗɚɘɌ ɘɌɗɚɍɑɜɢɚɎɚɕ ɖɚɝɞɔ ɟ ɐɑɞɑɕ, ɎɧɫɎɗɑəəɚɏɚ ɛɜɔ ɛɚɘɚɥɔ ȸȼȾ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɛɑɜɑɗɚɘ ɘɌɗɚɍɑɜɢɚɎɚɕ ɖɚɝɞɔ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȶȾ, ȸȼȾ. 
 
 

 

he term òtoddlerõs fractureó was coined by 

Dunbar et al [1] to describe an occult non -

displaced spiral fractu re of the distal tibial 

shaft in children between 9 months and 3 years of 

age. The classical presentation is acute trivial 

trauma resulting in inability to bear weight on the 

affected side, point tenderness, warmth over the 

tibia and painful ankle dorsifle xion. On clinical 

examination, it is often not obvious that the pro b-

lem is within the tibia, and radiographic examin a-

tion of one or both extremities may have to be pe r-

formed to identify the site of abnormality [2].  

Toddlerõs fractures have also been described 

in other bones such as the calcaneum [3 -5] and 

cuboid [6 -7].  Isolated toddlerõs fracture of the fib-

ula has also been described on plain radiographs 

and on nuclear medicine studies [8 -10].  

We present a case of toddlerõs fracture of the 

fibula, diagnose d by MRI and CT. The studies 

were performed as part of a tumour staging 

workup, prompted by the plain radiographic fin d-

ings and patientõs clinical presentation. MR fea-

tures of this not uncommon entity have not been 

described and should be known in order to  make 

the correct diagnosis.  

Case Report.  

An 18 -month -old male child presented to a 

District General Hospital with a 2 -3 week history 

of sudden onset limp in the left leg. The child also 

complained of pain localised to the upper leg, al t-

hough there was no  history of trauma.   

On examination, the child was systemically 

well and apyrexial. There was mild tenderness 

over the left fibula, but no erythema, swelling or 

overt signs of infection. Haematological examin a-

tion revealed a slightly raised white cell cou nt, but 

normal ESR and CRP.  
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Plain radiographs at the time of admission 

(Fig. 1(a, b)) showed periosteal reaction along the 

posterolateral margin of the fibula with no assoc i-

ated fracture. The bony cortex and medullary c a-

nal appeared normal. No soft tis sue abnormal ity 

was identified.  

On the basis of the clinical presentation and 

plain radiographic findings, it was felt that the 

overall clinical picture was indicative of osteomy e-

litis. However, a tumour such as Ewingõs sarcoma 

could not be excluded. The patient was t herefore 

referred to The London Bone and Soft Tissue T u-

mour Unit for further investigations and manag e-

ment.  

The patient was investigated using a stan d-

ard tumour protocol consisting of MRI and was 

booked for a CT guided needle biopsy under ge n-

eral anaesthes ia. MRI demonstrated extensive 

medullary oedema throughout the fibula, a single 

laminated periosteal reaction and a focal area of 

cortical sclerosis (Fig. 2).  

A CT scan was then performed to optimally 

visualize the bone morphology. CT showed (Fig. 3) 

a fr acture line in the upper fibula with associated 

periosteal reaction. The biopsy was therefore ca n-

celled.  

Discussion.  

Children under the age of 36 months have 

only recently started to walk and are rapidly i n-

creasing their activities; a mature gait pattern i s 

also still evolving. Trivial trauma in this back 

ground is therefore not uncommon, which results 

in a stress fracture of the bones of the lower limb.  

In a review of 500 limping children who pr e-

sented without a history of obvious trauma or 

abuse, Oudjhane  et al found that 100 patients 

(20%) showed a fracture [11].  They only used 

plain X -rays to investigate the children. If they 

had used radio isotope imaging, the percentage of 

children showing fractures may well have been 

higher [12,13]. Out of the 50 chi ldren showing 

fractures, tibia was fractured in 51 patients. F e-

mur was the next commonest bone to be injured 

(30 patients). Fibula was the third on the list with 

12 cases. Out of these 7 patients had fractures of 

both tibia and fibula and 5 had only fractu re of 

fibula. Various bones of the foot like calcaneus, 

cuboid and the metatarsals have also been d e-

scribed in the same clinical setting.  

 Donnelly [8] has described an isolated fib u-

lar fracture that was not detected on initial radi o-

graphic examination, d espite the patient presen t-

ing with inability to weight bear on the left leg. A 

follow -up examination 2 weeks later showed per i-

osteal reaction along the lateral shaft of the distal 

fibula, in a manner very similar to our p atient. A 

case of bilateral stress fractures of the fibula se c-

ondary  to  walker  abuse has   also been described  

 

Fig. 1,a.  

 

Fig. 1,b.    

Fig. 1.  AP and lateral views of the left leg.  

Periosteal reaction is seen along the posterolateral margin of the fibular diaphysis. No other abnor mality is visible.  
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[14]. Kinnaird and Beech described three cases of 

fractures of fibula in toddlerõs who had presented 

with atraumatic limp [10]. The diagn osis in these 

cases was made on plain films and radioisotope 

imaging.  

Stress fr actures of fibula are commoner in 

toddlers than in adults [15]. The usual location of 

the injury is distal metaphyses followed by prox i-

mal metaphysis and the shaft [11]. This is in co n-

trast to tibia where the classically described to d-

dlerõs fracture is in the upper third of bone.  

The child presents with a painful limp and 

refuses to bear weight. A history of trauma is not 

always available. Sleep is usually unaffected. The 

pain improves with rest but does not always go 

away until the condition is resolved. T enderness 

may extend along the shaft depending on the sight 

of the subperiosteal reaction.  

Radiographically there is a haze of internal 

callus along the shaft, subperiosteal new bone 

formation and sometimes slight disruption of the 

cortex. No linear fract ure is radiographically ev i-

dent because it is usually a compression stress 

fracture. The periosteum is elevated, presumably 

by hematoma formation, and as it calcifies, this 

calcification may become evident on subsequent  

radiograph. Sometimes the fracture is shown only 

by a bent in the convex margin of the bone shaft 

which results from axial loading resulting in pla s-

tic bowing of the bone [16,17].  

Radionuclide imaging can play a role in the 

detection of the occult toddlerõs fracture. These 

fractures manife st as areas of increased focal u p-

take. The bone scan may become positive within 

seven hours of the injury and a negative bone 

scan by the third day, excludes the diagnosis of a 

 

Fig. 2,a.  

 

Fig. 2,b.  

Fig. 2.  MRI demonstrated extensive medullary oedema throughout the fibula, a single laminated perio s-

teal reaction a nd a focal area of cortical sclerosis.  
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fracture [18].  

The differential diagnosis of this appearance 

on plain films and radio -isotope imaging can i n-

clude conditions like ost eomyelitis, eosinophilic 

granuloma and Ewingõs sarcoma. MRI is helpful in 

this situation. The fracture itself both in the acute 

and delayed setting can be identified as a low si g-

nal intensity line. The surrounding marrow shows 

oedema which can be extensive . The differenti a-

tion from Ewingõs sarcoma is made by the absence 

of a soft tissue mass and by the identification of a 

fracture line, as in our case. Differentiation from 

osteomyelitis can be tricky on radiological lines 

alone. The presence of a well demar cated perio s-

teal reaction, location of the oedema focus an y-

where in the bone rather than in the metaphyses 

typically seen in children with osteomyelitis and 

lack of soft tissue oedema are helpful features. 

The lack of systemic signs of o steomyelitis are  r e-

assuring that no infection is present.  

Conclusion.  

Awareness of the diagnosis of a toddlerõs 

stress fracture in fibula avoids an unnecessary 

bone biopsy. Identification of a fracture line on 

MR surrounded by oedema and lack of soft tissue 

mas s clinch th e diagnosis on MR.  
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Fig. 3.  Axial CT slice through the upper l eg, 

bone window, confirms the fracture demonstra t-

ed on MRI  

Florid but regular periosteal reaction is seen, with no 

evidence of a tumour.  
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EXTRA-AXIAL  MENINGIOMA OF  THE SKULL PRESENTING AS A SCALP MASS ð  

REPORT OF A CASE AND REVIEW OF LITERATURE 
 

S. Butt, P. OõDonnell, A. Saifuddin, I. Mahmood, A. Flanagan*  

 
wellings in the scalp region a re not uncommon. The usual differential diagnoses to be 

considered would include, a benign cyst (dermoid/ epidermoid or a trichilemmal 

cyst), an inflammatory lump, a haemangioma, osteoma, eosinophilic granuloma or a 

skull metastatic deposit. A meningioma i s an unusual cause of this presentation. We report 

one such case and present a review of the relevant literature.  

 

Keywords : swellings, scalp, meningioma, benign cyst, differential diagnoses.  
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wellings in the scalp region are not u n-

common. The usual differential diagn oses 

to be considered would include, a b enign 

cyst (der moid/ epidermoid or a trichilemmal cyst), 

an inflammatory lump, a haemangioma, o steoma, 

eosinophilic granuloma or a skull metastatic d e-

posit. A meningioma is an unusual cause of this 

presentation. We report one such case and pr e-

sent a review of the relevan t literature.  

Case History.  

A 70 year old man presented to a plastic 

surgeon for a Basal cell carcinoma behind his 

right ear. On examination, the doctor noticed an 

irregular swelling near the vertex of his skull. The 

swelling was firm in consistency and me asured 3 

cm by 2 cm in size. It was not fixed to the skin 

and was non -tender. On further questioning, the 

patient reported that this swelling had been pr e-

sent for about six years and was not growing in 

size. Radiographs of the area, (Fig. 1), showed the 

swelling to be causing erosion of the outer table of 

the skull and were of soft tissue density.  

A CT of the area (Fig. 2) showed that the 

mass was deep to the scalp and was indeed cau s-

ing erosion of the outer skull table.  

No calcification or ossification wa s seen in 

the lesion. It was not shown to have an intracr a-

nial component or connection. The lesion showed 

significant enhancement after the administration 

of contrast medium.  

A provisional diagnosis of a metastatic d e-

posit was made and a needle biopsy was arranged. 

The biopsy showed the lesion to have spindle 

shaped cells of low to intermediate grade (Fig. 3).  

After review of the slides by a panel of hist o-

pathologists specializing in neural diseases, the 

diagnosis of a meningioma without atypical fe a-

tures was made. The patient was a poor risk for 

general anaesthesia because of his cardiac status. 

Because of the benign nature of the mass, it was 

agreed to keep the lesion under observation and 

the patient was advised to have a follow -up MRI in 

three months ti me.  

Discussion.  
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Scalp masses are seen quite commonly in 

patients of all age groups. In most cases the lump 

represents a benign condition and is incidentally 

noted. In children the common aetiologies for a 

scalp lump are dermoid cyst, epidermoid cyst, 

hemangiomas, hematomas and abscesses [1]. In 

the adult group trichilemmal cyst, inflammatory 

lesions, hemangiomas and lipomas are the usual 

causes. However, in a lump which is painful 

and/or is rapidly increasing in size, the possibility 

of a metastatic deposit should be considered. This 

is particularly true in a patient who has a known 

primary elsewhere.  

In a major r eview of 388 scalp lumps, Ca r-

son et al [2] found 30 malignant lesions. 16 of 

these were metastatic deposits from a known pr i-

mary in lungs, breast, kidney or thyroid. The rest 

were leukemia (three), lymphoma (four), melan o-

ma (three), adenocarcinoma with unk nown prim a-

ry (two) and sarcomas (two). Bardales and Stanley 

[3] in their review of scalp lumps noted 9 lesions 

which were metastatic. They also showed five p a-

tients with metastasis who did not have a known 

primary elsewhere. Only two patients had a b e-

nign lump in their cohort of 16 patients who had 

been referred for a biopsy of a scalp mass.  

Meningioma  is a common tumour of the 

brain and spinal cord. I n various studies they 

have been shown to represent 13 -18% of all the 

primary intracranial tumors and up to 12% of all 

the primary intraspinal tumours [4,5]. The 

presentation of meningioma as a scalp lump is 

however uncommon.  

These benign tumours arise fro m the arac h-

noid cells. Ectopic meningiomas are thought to 

arise from ectopic arachnoid cell rests or from 

pluripotential mesenchymal cells [6]. The ectopic 

arachnoid cell rests are formed because of delayed 

closure of the neural tube, with consequent hern i-

ation of the meninges or from premature cl osure 

of the neural tube with meningeal tissue b eing 

pinched off into the skin [7]. Arachnoid cells have 

been shown to be present in the diploic space of 

the skull. This explains the presence of ectopic 

meningiomas  in the scalp, in the skull vault (the 

intra -osseous meningioma, where they are more 

commonly present along the sutures) and along 

the cranial nerves [8,9,10]. Intracranial mening i-

omas can extend outside the skull and malignant 

lesions can metastasize extr a cranially [11,12]. 

Formation of ectopic meningiomas after trauma, 

which results in meningeal herniation outside the 

skull, has also been reported [7,13].  

Pendergrass and Hope [14] described a me n-

ingioma in the frontal region  which was causing 

erosion of  the outer skull table without any intr a-

cranial connection. This was the first such case 

described in the radiology literature. Since then 

many reports of similar lesions have been pu b-

lished in the neurology and neurosurgery  liter a-

ture [28 -31], but there have been very few reports 

in radiology journals. However, there have been 

reports of intradiploic/intraosseous meningiomas 

[8,16,17,18,19].  

 Unlike meningiomas related to the central 

neuraxis, ectopic meningiomas are rare. According 

to Farr et al [20] ou t of 405 cases of meningiomas 

only 3 were confirmed as primary extra cranial 

and extra spinal meningiomas present in the soft 

tissues. Wicker [11] and Waga [27] found the inc i-

dence of these ectopic meningiomas at 0.9% after 

reviewing  1768  and  226   cases respectively. Am - 

  

Fig.1.  Plain radiographs of the skull showing erosion of the outer skull table with a soft tissue mass . 

 

Fig.2.   CT of the skull, axial view, bone window 

shows the mass lesion causing skull vault erosion.  
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mirati et al [21] found 4 intra diploic meni ngiomas 

in a series of 373 intra cranial lesions.  

Apart from the scalp, meningiomas have 

been reported in the skin [7,23], orbit, paranasal 

sinuses, neck, nasal cavity and in the parotid 

glands [7,11,15,20].   

 Although commoner in adults, ectopic me n-

ingiomas occur at all ages and affect females more 

commonly than males [7,11,15,20].  

 Depending on their location, the symptoms 

range from proptosis, cranial nerve palsies, nasal 

blockage, or scalp/skin swelling.  

It is important to be certain that the appa r-

ent scalp or sub -cutaneous tumour does not have 

an intra cranial component. Even when the lesi on 

is extra cranial, there may be a rudimentary 

track, connecting the lump to the dura and if not 

careful, intervention can lead to meningitis or ot h-

er intracranial complication [7]. Moreover, an i n-

tracranial meningioma may have an extra cranial 

component.  Farr et al [20] studied 405 cases of 

meningiomas and 71 of these tumors (20%) had 

extra cranial extensions. Fifteen of these patients 

had an ill -conceived extra cranial surgical inte r-

vention due to mis -diagnosis. In a review of the 

literature by Geoffray et al [15], out of 39 meni n-

giomas of the naso -oral cavity and para nasal s i-

nuses, 15 had documented intra cranial exte n-

sion. In 84 extra cranial meningiomas 14 were 

present in the scalp with erosion of the outer skull 

table. None of these patients had any intra cranial 

extension.  

 Intra -diploic meningiomas can have oste o-

lytic, mixed lytic and sclerotic or more rarely co m-

pletely osteolytic appearance on plain x -rays [9]. 

Osteoblastic response is said to be secondary to 

the infiltration of meningeal cells in the bone r e-

sulting in osteoblastic activity (19). Sclerosis can 

affect the diploic space or one or both of the skull 

tables [8]. In most cases there is inward bulging of 

the inner skull table. Lesions on the inner or outer 

aspects of skull can cause erosio n of the adjacent 

skull table. Calcification is better seen on CT 

[23,24,26]. MR shows a low signal mass on T1W, 

which is high signal on T2W, and after gadolinium 

administration, the intraosseous lesion enhances 

in a spotty manner and the extra cranial com po-

nent enhances uniformly [23,24,26].  

 The diagnostic work -up of a scalp lump 

should include a CT which helps to show the skull 

erosion and the nature of the soft tissue. MR 

shows any intracranial extension. Biopsy is nee d-

ed to establish a tissue diagnosis  and is most 

easily done under ultrasound guidance.  

In conclusion an ectopic meningioma should 

be considered in the differential diagnosis of a 

scalp lump. It is important to investigate for an 

intracranial extension of an apparent extra cranial 

mass lesio n to avoid a potentially serious compl i-

cation.  
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ȼȺȲȰȱȹȴɋ ȰȱȾȱȵ Ƚ ȻȺȼȺȶȬȸȴ ȼȬȳȮȴȾȴɋ 

 

ȮɚɑɎɚɐɔə Ƚ.ȸ. 
 

ɜɚɍɗɑɘɌ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɟ ɛɗɚɐɌ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɌɖɞɟɌɗɨəɧɡ ɓɌɐɌɣ ɝɚɎɜɑ-

ɘɑəəɚɏɚ ɌɖɟɤɑɜɝɞɎɌ. ȶɌɖɔɑ ɓɌɐɌɣɔ ɝɞɚɫɞ ɛɑɜɑɐ ɩɡɚɏɜɌɠɔɑɕ əɌ ɩɞɌɛɑ I-ɏɚ ɞɜɔ-

ɘɑɝɞɜɌ ɍɑɜɑɘɑəəɚɝɞɔ. Ȯ ɣɑɘ ɓɌɖɗɪɣɌɑɞɝɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ 3D/4D ɩɡɚ-

ɏɜɌɠɔɔ ɔ Ɏ ɣɑɘ ɛɜɔəɢɔɛɔɌɗɨəɚɑ ɚɞɗɔɣɔɑ ɚɞ 2D ɩɡɚɏɜɌɠɔɔ? ȶɌɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ əɑɝɑɞ Ɏ ɝɑɍɑ ɐɌəəɧɕ ɘɑɞɚɐ? Ȼɚɣɑɘɟ ɞɌɖ ɎɌɒəɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ 3D/4D ɩɡɚɏɜɌ-

ɠɔɔ Ɏ I-ɘ ɞɜɔɘɑɝɞɜɑ ɍɑɜɑɘɑəəɚɝɞɔ? Ƀɞɚ ɞɌɖɚɑ ɩɖɚɗɚɏɔɣɑɝɖɚɑ 3D/4D ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝ-

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

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɩɡɚɏɜɌɠɔɫ, 3D/4D ɩɡɚɏɜɌɠɔɫ, ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ, ɩɖɚɗɚɏɔ-
ɣɑɝɖɚɑ 3D/4D ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

 

VALUE OF 3D/4D ULTRASOUND IN THE FIRST TRIMESTER FOR THE PREVENTION OF 

CHILDRENõS CONGENITAL ABNORMALITIES 

 

Voevodin S.M.  
 

t the moment the problem of fetus congenital abnormalities retains its relevance. 

What are the challenges of the ultrasound during the first trimester? What is the d i-

agnostic value of 3D/4D ultrasound and what is the fundamen tal difference b etween 

3D/4D and 2D ultrasound? What are the possibilities and advantages of the method? Why is 

it so important to perform 3D/4D ultrasound during the first trimester? What is the ecolog i-

cal 3D/4D ultrasound? Current master -class gives answ ers to all these and other que stions.  

 

Keywords :  ultrasound, 3D/4D ultrasound, congenital abnormalities, ecolog i-
cal 3D/4D ultrasound.  
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Ȯ. ȴ. ȶɟɗɌɖɚɎɌ 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
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         ȼɟɖɚɎɚɐɔɞɑɗɨ ɚɞɐɑɗɌ ɎɔɓɟɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɐ.ɘ.ə. ȮɚɑɎɚɐɔə Ƚ.ȸ. 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ. ȳȹȬɃȱȹȴȱ 3D/4D ɉɁȺȯȼȬɀȴȴ Ȯ I-ȸ ȾȼȴȸȱȽȾȼȱ Ȱȷɋ ȻȼȺɀȴȷȬȶȾȴȶȴ ȼȺȲȰȱȹȴɋ 

ȰȱȾȱȵ Ƚ ȻȺȼȺȶȬȸȴ ȼȬȳȮȴȾȴɋ 

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

ɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚɖɌɗɨəɚɏɚ ɐɔɝɖɌ, 

ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

1) ȴɝɛɚɗɨɓɟɕɞɑ ɖəɚɛɖɔ ɎɗɑɎɚ ɔ ɎɛɜɌɎɚ Ɏ ɗɑɎɚɘ əɔɒəɑɘ ɟɏɗɟ ɝɞɜɌəɔɢɧ ɐɗɫ ɛɑɜɑɘɑɥɑəɔɫ ɛɚ ɝɗɌɕɐɌɘ. 

2) ȶɌɒɐɌɫ ɛɜɑɓɑəɞɌɢɔɫ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɞɑɖɝɞɚɎɧɘ ɔɗɔ ɓɎɟɖɚɎɧɘ ɖɚɘɘɑəɞɌɜɔɑɘ ɌɎɞɚɜɌ. Ȯɖɗɪɣɔɞɑ Ɏ Ɏɑɜɡəɑɘ ɗɑɎɚɘ ɟɏɗɟ 

ɞɜɑɞɨɪ ɎɖɗɌɐɖɟ ð ȳȬȸȱȾȶȴ. Ƚɗɑɐɔɞɑ ɓɌ ɞɑɖɝɞɚɘ ɌɎɞɚɜɌ ɛɜɔ ɛɑɜɑɖɗɪɣɑəɔɔ ɛɜɑɓɑəɞɌɢɔɔ əɌ əɚɎɧɕ ɝɗɌɕɐ. ȱɝɗɔ ɛɜɑɓɑəɞɌɢɔɫ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɓɎɟɖɚɘ, ɞɚ ɚɞɜɑɏɟɗɔɜɟɕɞɑ ɟɜɚɎɑəɨ ɓɎɟɖɌ, əɌɒɌɎ əɌ ɔɖɚəɖɟ ɐɔəɌɘɔɖɌ. 

3) Ƀɞɚɍɧ Ɏɖɗɪɣɔɞɨ ɛɚɗəɚɩɖɜɌəəɧɕ ɛɜɚɝɘɚɞɜ ɛɜɑɓɑəɞɌɢɔɔ ɐɚɝɞɌɞɚɣəɚ əɌɒɌɞɨ ɗɑɎɚɕ ɖəɚɛɖɚɕ ɘɧɤɔ əɌ ɛɜɌɎɟɪ əɔɒəɪɪ ɖɗɌ-

Ɏɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

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

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

 

 

 

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

ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

https :// rejr.ru/ seventeenth _nomer / master -class.html  

http://www.rejr.ru/
http://get.adobe.com/ru/flashplayer/
https://youtu.be/SVZg_g0nN7M
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Ȯ ɩɞɚɘ ɏɚɐɟ ɘɧ ɚɞɖɜɧɎɌɑɘ Ɏ əɌɤɑɘ ɒɟɜəɌɗɑ əɚɎɟɪ ɜɟɍɜɔɖɟ, ɛɚɝɎɫɥɑəəɟɪ ɝɞɜɟɖ-

ɞɟɜɑ ɔ ɛɜɑɛɚɐɌɎɌəɔɪ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ð çȻɜɑɛɚɐɌɎɌəɔɑ ɝɛɑɢɔɌɗɨəɚɝɞɔè. 

 Ȯ ɩɞɚɘ əɚɘɑɜɑ ɘɧ ɜɌɓɘɑɝɞɔɗɔ ɘɌɞɑɜɔɌɗɧ ɓɌɝɑɐɌəɔɫ ɟɣɑɍəɚ-ɘɑɞɚɐɔɣɑɝɖɚɕ ɖɚɘɔɝ-
ɝɔɔ (ȿȸȶ) ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɞɑɜɌɛɔɔ ȿȸȺ ɛɚ ɘɑɐɔɢɔəɝɖɚɘɟ ɔ ɠɌɜɘɌɢɑɎɞɔɣɑ-

ɝɖɚɘɟ ɚɍɜɌɓɚɎɌəɔɪ ɎɟɓɚɎ ȼɚɝɝɔɔ, ɖɚɞɚɜɚɑ ɝɚɝɞɚɫɗɚɝɨ 20 ɫəɎɌɜɫ 2015ɏ.  ȹɌ ɩɞɚɘ ɓɌɝɑɐɌ-
əɔɔ ɍɧɗɔ ɜɌɝɝɘɚɞɜɑəɧ Ɏɚɛɜɚɝɧ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɖɚɜɚɞɖɔɡ ɛɜɚɏɜɌɘɘ ɛɜɚ-
ɠɑɝɝɔɚəɌɗɨəɚɕ ɛɑɜɑɛɚɐɏɚɞɚɎɖɔ (ȻȻ) ɔ ɚɍɦɑɐɔəɑəɔɫ Ɏ ɝɚɝɞɌɎɑ əɌɟɣəɚɕ ɝɛɑɢɔɌɗɨəɚɝɞɔ 

çɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɗɟɣɑɎɌɫ ɞɑɜɌɛɔɫè ɝɛɑɢɔɌɗɨəɚɝɞɔ çɠɟəɖɢɔɚəɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌè.  
 Ȯ ɝɗɑɐɟɪɥɔɡ əɚɘɑɜɌɡ ɘɧ ɜɌɓɘɑɝɞɔɘ ɘɌɞɑɜɔɌɗɧ ɔ ɛɚ ɐɜɟɏɔɘ əɌɛɜɌɎɗɑəɔɫɘ ɛɚɐɏɚ-
ɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚ ɜɚɗɔ ɖɚɘɛɌəɔɕ-ɛɜɚɔɓɎɚɐɔɞɑɗɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɚɍɚɜɟɐɚɎɌəɔɫ Ɏ ɛɚɎɧɤɑəɔɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ, ɜɌɐɔɚɗɚɏɚɎ ɔ ɝɛɑɢɔɌ-
ɗɔɝɞɚɎ ɛɚ ȿȳ ɐɔɌɏəɚɝɞɔɖɑ, ɚ ɎɖɗɌɐɑ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɡ ɚɍɦɑɐɔəɑəɔɕ,  əɌɢɔɚəɌɗɨəɧɡ ɔ 

ɜɑɏɔɚəɌɜəɧɡ ɖɚəɏɜɑɝɝɚɎ ɔ ɝɔɘɛɚɓɔɟɘɚɎ. 
 Ȼɜɚɤɟ Ɏɝɑɡ ɓɌɔəɞɑɜɑɝɚɎɌəəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɜɟɖɚɎɚɐɔɞɑɗɑɕ ɚɞɐɑɗɑəɔɕ,  ɛɜɑɛɚɐɌ-
ɎɌɞɑɗɑɕ ɔ ɓɌɎɑɐɟɪɥɔɡ ɖɌɠɑɐɜɌɘɔ ɔ ɢɔɖɗɌɘɔ ɛɜɔɝɧɗɌɞɨ əɌɘ ɎɌɤɔ ɘɌɞɑɜɔɌɗɧ, ɛɚɝɎɫ-

ɥɑəəɧɑ ɩɞɚɕ ɞɑɘɑ. 
 Ʉɔɜɚɖɚɑ ɚɍɝɟɒɐɑəɔɑ ɐɌəəɚɕ ɛɜɚɍɗɑɘɧ ɛɚɘɚɒɑɞ əɌɘ ɚɢɑəɔɞɨ ɛɗɪɝɧ ɔ ɘɔəɟɝɧ ɞɑɡ 

ɔɗɔ ɔəɧɡ ɠɚɜɘ ɛɜɑɛɚɐɌɎɌəɔɫ. Ȯ ɖɚəɑɣəɚɘ ɝɣɬɞɑ ɩɞɚ, ɍɑɓɟɝɗɚɎəɚ, ɛɚɕɐɬɞ əɌ ɛɚɗɨɓɟ ɖɌɣɑ-
ɝɞɎɟ ɛɜɑɛɚɐɌɎɌəɔɫ ɔ ɟɜɚɎəɪ ɛɚɐɏɚɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. 

 
 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ REJR, 

ɛɜɑɐɝɑɐɌɞɑɗɨ ȿȸȶ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɞɑɜɌɛɔɔ, 

ɛɜɚɠɑɝɝɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ. 

ȻȼȱȻȺȰȬȮȬȹȴȱ ȽȻȱɂȴȬȷɈȹȺȽȾȴ 
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ȺɆȱȰȴȹȱȹȴɋ ȻȺ ȸȱȰȴɂȴȹȽȶȺȸȿ ȴ ɀȬȼȸȬɂȱȮȾȴɃȱȽȶȺȸȿ  

ȺȭȼȬȳȺȮȬȹȴɊ ȮȿȳȺȮ ȼȺȽȽȴȴ (20.01.2015) 

 

ȰȺȶȷȬȰ ɃȷȱȹȬ ȿȸȶ ȻȺ ȷȿɃȱȮȺȵ ȰȴȬȯȹȺȽȾȴȶȱ, ȳȬȮ. ȶȬɀȱȰȼȺȵ ȷȿɃȱȮȺȵ  

ȰȴȬȯȹȺȽȾȴȶȴ ȼȺȽȾȺȮȽȶȺȯȺ ȯȺȽȿȰȬȼȽȾȮȱȹȹȺȯȺ ȸȱȰȴɂȴȹȽȶȺȯȺ ȿȹȴȮȱȼȽȴȾȱȾȬ, 

ȻȼȺɀȱȽȽȺȼȬ Ȯ.ȴ. ȰȺȸȭȼȺȮȽȶȺȯȺ   
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ȰȺȶȷȬȰ ȻȼȱȰȽȱȰȬȾȱȷɋ ȼȺȽȽȴȵȽȶȺȵ ȬȽȽȺɂȴȬɂȴȴ ȽȻȱɂȴȬȷȴȽȾȺȮ  

ɀȿȹȶɂȴȺȹȬȷɈȹȺȵ ȰȴȬȯȹȺȽȾȴȶȴ, ȻȼȺɀȱȽȽȺȼȬ ȹ.ɀ. ȭȱȼȱȽȾȱȹɈ 
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Ʉɑɡɞɑɜ ȬəɌɞɚɗɔɕ ȴɗɨɔɣ 
 

80 ȷȱȾ 
 

ɜɚɠɑɝɝɚɜ ɖɌɠɑɐɜɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ Ȭ.ȴ. Ʉɑɡɞɑɜ, Ɏ ɚɍɗɌɝɞɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɍɚɞɌɑɞ ɍɚɗɑɑ 50 

ɗɑɞ, ɫɎɗɫɗɝɫ Ɏ ɞɑɣɑəɔɑ ɜɫɐɌ ɗɑɞ ɣɗɑəɚɘ ɛɜɑɓɔɐɔɟɘɌ ȸɚɝɖɚɎɝɖɚɏɚ Ⱥɍɦɑɐɔəɑəɔɫ 

ȸɑɐɔɢɔəɝɖɔɡ ȼɌɐɔɚɗɚɏɚɎ (ȸȺȸȼ), ɣɗɑəɚɘ ȱɎɜɚɛɑɕɝɖɚɏɚ ȺɍɥɑɝɞɎɌ ȼɌɐɔɚɗɚɏɚɎ (ESR). 

ȬɞɌɞɚɗɔɕ ȴɗɨɔɣ ɜɚɐɔɗɝɫ Ɏ 1935 ɏɚɐɟ Ɏ ɏɚɐɑ ȰəɑɛɜɚɛɑɞɜɚɎɝɖɑ (ȿɖɜɌɔəɌ) Ɏ ɝɑɘɨɑ 

ɎɜɌɣɌ. Ⱥɞɑɢ Ʉɑɡɞɑɜ ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ, ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ əɌɟɖɔ ɔ ɞɑɡəɔɖɔ, ɐɚɖ-
ɞɚɜ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɚɝəɚɎɌɗ ɔ  Ɏ ɞɑɣɑəɔɑ ɜɫɐɌ ɗɑɞ ɓɌɎɑɐɚɎɌɗ ɚɝəɚɎɌəəɚɕ ɔɘ ɖɌɠɑɐ-

ɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ (ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ) ȸɚɝɖɚɎɝɖɚɏɚ ɏɚɝɟɐɌɜɝɞɎɑəəɚɏɚ 

ɘɑɐɔɢɔəɝɖɚɏɚ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘɑəɔ Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ. 

ȺɖɚəɣɔɎ ȸɚɝɖɚɎɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ.  ȹ.ȴ. Ȼɔ-

ɜɚɏɚɎɌ, Ȭ.ȴ. Ʉɑɡɞɑɜ əɌɣɌɗ ɞɜɟɐɚɎɟɪ ɐɑɫɞɑɗɨəɚɝɞɨ Ɏ ɖɌɣɑɝɞɎɑ ɎɜɌɣɌ əɌ ɢɑɗɔəəɧɡ ɓɑɘɗɫɡ 
ȶɌɓɌɡɝɞɌəɌ, ɓɌ ɣɞɚ ɍɧɗ ɚɞɘɑɣɑə ɛɚɣɑɞəɧɘ ɓəɌɖɚɘ çȳɌ ɚɝɎɚɑəɔɑ ɢɑɗɔəəɧɡ ɓɑɘɑɗɨè. Ȼɚɝɗɑ 

ɚɍɟɣɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɚɜɐɔəɌɞɟɜɑ ɔ ɌɝɛɔɜɌəɞɟɜɑ, Ȭ.ȴ. Ʉɑɡɞɑɜ  Ɏ 1964 ɏɚɐɟ  ɛɚɝɞɟɛɔɗ 

ɛɚ ɖɚəɖɟɜɝɟ  əɌ ɖɌɠɑɐɜɟ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ (ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ) 

ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ȸɑɐɔɢɔəɝɖɚɏɚ ȿəɔɎɑɜɝɔɞɑɞɌ ɔɘ. ȴ.ȸ. Ƚɑɣɑəɚ-

ɎɌ, ɏɐɑ ɜɌɍɚɞɌɑɞ ɛɚ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ. 

Ȯ 1964 ɏɚɐɟ Ȭ.ȴ. Ʉɑɡɞɑɜ ɓɌɥɔɞɔɗ ɖɌəɐɔɐɌɞɝɖɟɪ ɐɔɝɝɑɜɞɌɢɔɪ, ɛɚɝɎɫɥɑəəɟɪ 
ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘɟ ɜɌɝɛɚɓəɌɎɌəɔɪ ɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ əɑɖɚ-

ɞɚɜɧɡ ɎɌɜɔɌəɞɚɎ ɚɏɜɌəɔɣɑəəɧɡ ɛɚɜɌɒɑəɔɕ ɗɑɏɖɔɡ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ 

ɐɌɗɨəɑɕɤɑɑ ɛɜɔɚɜɔɞɑɞəɚɑ əɌɛɜɌɎɗɑəɔɑ ɑɏɚ əɌɟɣəɧɡ ɔəɞɑɜɑɝɚɎ - ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ. ɉɞɚɘɟ əɌɛɜɌɎɗɑəɔɪ Ȭ.ȴ. Ʉɑɡɞɑɜ əɑ ɔɓɘɑəɔɗ ɐɚ əɌɝɞɚɫ-

ɥɑɏɚ Ɏɜɑɘɑəɔ. Ⱥə ɌɎɞɚɜ ɍɚɗɑɑ 250 əɌɟɣəɧɡ ɛɟɍɗɔɖɌɢɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɜɌɓəɧɘ Ɍɝɛɑɖ-
ɞɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯ 1972 ɏɚɐɟ əɌ ɞɑɘɟ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ  ɐɔɌɏəɚɝɞɔɖɔ ɡɜɚ-

əɔɣɑɝɖɔɡ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ ɔɘ ɍɧɗɌ ɓɌɥɔɥɑəɌ ɐɚɖɞɚɜɝɖɌɫ ɐɔɝɝɑɜɞɌ-

ɢɔɫ.  

Ȯ ɛɑɜɔɚɐ ɝ 1975 ɛɚ 1985ɏɏ  Ȭ.ȴ. Ʉɑɡɞɑɜ ɓɌɎɑɐɚɎɌɗ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɗɌ-

ɍɚɜɌɞɚɜɔɑɕ ɛɚ ɔɓɟɣɑəɔɪ Ɏɚɓɘɚɒəɚɝɞɑɕ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɔ ɗɑɏɖɔɡ. ȹɌ ɩɞɟ ɞɑɘɟ ɔɘ ɚɛɟɍɗɔɖɚɎɌəɌ  ɝɑɜɔɫ əɌɟɣ-
əɧɡ ɜɌɍɚɞ. ȴɘɑɑɞ ɜɫɐ ɔɓɚɍɜɑɞɑəɔɕ. 

ɋɎɗɫɫɝɨ Ɏ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɛɜɚɠɑɝɝɚɜɚɘ ɖɌɠɑɐɜɧ ȮȿȳɌ, ɚə ð ɝɚɌɎɞɚɜ ɟɣɑɍəɔ-

ɖɌ, ɜɫɐɌ ɟɣɑɍəɧɡ ɔ ɘɑɞɚɐɔɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, əɌɟɣəɧɕ ɜɑɐɌɖɞɚɜ əɑɝɖɚɗɨɖɔɡ ɖɜɟɛəɧɡ 

ɔəɚɝɞɜɌəəɧɡ ɘɚəɚɏɜɌɠɔɕ ɛɚ ɜɌɓəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ. 

Ȼɚɐ ɑɏɚ ɜɟɖɚɎɚɐɝɞɎɚɘ ɓɌɥɔɥɑəɧ 16 ɖɌəɐɔɐɌɞɝɖɔɡ ɐɔɝɝɑɜɞɌɢɔɕ. Ⱥɞɘɑɣɑə ɍɗɌɏɚ-
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ɐɌɜəɚɝɞɫɘɔ ɜɑɖɞɚɜɌɞɌ. 
ȬɎɞɚɜɔɞɑɞɚɘ ɝɛɑɢɔɌɗɔɝɞɌ, ɘɌɝɞɑɜɝɞɎɚɘ ɛɑɐɌɏɚɏɌ ɔ ɗɑɖɞɚɜɌ, ɐɚɍɜɚɒɑɗɌɞɑɗɨəɧɘ 

ɚɞəɚɤɑəɔɑɘ ɖ ɝɚɞɜɟɐəɔɖɌɘ ɔ ɛɌɢɔɑəɞɌɘ ɛɜɚɠɑɝɝɚɜ Ȭ.ȴ. Ʉɑɡɞɑɜ ɝəɔɝɖɌɗ ɟɎɌɒɑəɔɑ 

ɖɚɗɗɑɏ ɔ ɝɞɟɐɑəɞɚɎ. 

 

Ȱɚɜɚɏɚɕ ɔ ɏɗɟɍɚɖɚɟɎɌɒɌɑɘɧɕ ȬəɌɞɚɗɔɕ ȴɗɨɔɣ!   
ȼɑɐɖɚɗɗɑɏɔɫ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɛɚɓɐɜɌɎɗɫɑɞ 

ȮɌɝ ɝ ɪɍɔɗɑɑɘ ɔ ɒɑɗɌɑɞ ȮɌɘ ɓɐɚɜɚɎɨɫ, ɐɚɗɏɔɡ ɗɑɞ ɒɔɓəɔ ɔ ɐɌɗɨəɑɕɤɔɡ ɞɎɚɜɣɑ-

ɝɖɔɡ ɟɝɛɑɡɚɎ. 
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ȷȬȿȼȱȬȾ ȯȺȽȿȰȬȼȽȾȮȱȹȹɇȱ Ȼȼȱȸȴȴ ȼȱȽȻȿȭȷȴȶȴ ȾȬȾȬȼȽȾȬȹ Ȯ ȺȭȷȬȽȾȴ ȹȬȿȶȴ ȴ 

ȾȱɁȹȴȶȴ 
 

 
 

                     ȭɌɡɞɔɚɓɔə ȼɟɝɞɌɘ ɀɌɜɔɐɚɎɔɣ 
 

ɐɑɖɌɍɜɫ 2014 ɏ. Ȼɜɑɓɔɐɑəɞ ȾɌɞɌɜɝɞɌəɌ ȼɟɝɞɌɘ ȹɟɜɏɌɗɔɑɎɔɣ ȸɔəəɔɡɌəɚɎ Ɏɜɟɣɔɗ ȯɚɝɟɐɌɜ-

ɝɞɎɑəəɧɑ ɛɜɑɘɔɔ ȼɑɝɛɟɍɗɔɖɔ ȾɌɞɌɜɝɞɌə Ɏ ɚɍɗɌɝɞɔ əɌɟɖɔ ɔ ɞɑɡəɔɖɔ. ɂɑɜɑɘɚəɔɫ əɌɏɜɌɒ-

ɐɑəɔɫ ɝɚɝɞɚɫɗɌɝɨ Ɏ ȶɌɓɌəɝɖɚɘ ȶɜɑɘɗɑ. ȻɜɔɎɑɞɝɞɎɟɫ Ɏɝɑɡ ɝɚɍɜɌɎɤɔɡɝɫ, ȼ.ȹ. ȸɔəəɔɡɌəɚɎ ɚɞɘɑɞɔɗ, 

ɣɞɚ Ɏ ɩɞɚɘ ɏɚɐɟ ɗɌɟɜɑɌɞɌɘɔ ɝɞɌɗɔ ɖɜɟɛəɧɑ ɟɣɑəɧɑ, ɛɜɑɛɚɐɌɎɌɞɑɗɔ, ɜɟɖɚɎɚɐɔɞɑɗɔ ɔ ɝɚɞɜɟɐəɔɖɔ Ɏɑ-

ɐɟɥɔɡ əɌɟɣəɧɡ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ ɚɜɏɌəɔɓɌɢɔɕ ɜɑɝɛɟɍɗɔɖɔ. ȯɚɝɟɐɌɜɝɞɎɑəəɧɑ ɛɜɑɘɔɔ ȾɌɞɌɜɝɞɌəɌ 
ɛɚɗɟɣɔɗɔ ɞɌɖɒɑ ɐɎɌ ɖɚɗɗɑɖɞɔɎɌ, ɜɌɍɚɞɌɪɥɔɡ Ɏ ɝɠɑɜɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ. çɉɞɌ ɚɞɜɌɝɗɨ ɎɝɑɏɐɌ ɍɧɗɌ 

ɎɌɒəɑɕɤɔɘ ɛɜɔɚɜɔɞɑɞɚɘ Ɏ ȾɌɞɌɜɝɞɌəɑ, ɚɍɦɑɖɞɚɘ ɝɔɝɞɑɘəɧɡ Ɏɗɚɒɑəɔɕ ɠɔəɌəɝɚɎɧɡ ɔ ɔəɞɑɗɗɑɖɞɟ-

Ɍɗɨəɧɡ ɜɑɝɟɜɝɚɎè, ð ɝɖɌɓɌɗ Ȼɜɑɓɔɐɑəɞ ȾɌɞɌɜɝɞɌəɌ. Ⱥə ɞɌɖɒɑ ɚɞɘɑɞɔɗ, ɣɞɚ ɍɚɗɑɑ 20 ɗɑɞ ɞɌɞɌɜɝɞɌə-

ɝɖɔɑ ɟɣɑəɧɑ ɔ ɛɜɌɖɞɔɖɔ Ɏəɑɐɜɫɗɔ ɘɑɞɚɐ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɑɜɌɛɔɔ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɚɍɑɝɛɑɣɔɞɨ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɜɫɐɌ ɝɑɜɨɑɓəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɛɜɔ ɩɞɚɘ ɟɐɌɗɚɝɨ ɝɚɖɜɌɞɔɞɨ 

ɝɜɚɖɔ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ. Ȯ ɣɌɝɞəɚɝɞɔ, ɓɌ ɜɌɍɚɞɟ çȼɌɓɜɌɍɚɞɖɌ ɔ ɛɜɔɘɑəɑəɔɑ ɘɑɞɚɐɚɎ ɘɌɏəɔɞəɚ-
ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɑè Ɏɘɑɝɞɑ ɝ ɝɚɌɎɞɚɜɌɘɔ ɍɧɗ əɌɏɜɌɒɐɬə ɓɎɌəɔɑɘ 

ɗɌɟɜɑɌɞɌ ȯɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɑɘɔɔ ȼɑɝɛɟɍɗɔɖɔ ȾɌɞɌɜɝɞɌə Ɏ ɚɍɗɌɝɞɔ əɌɟɖɔ ɔ ɞɑɡəɔɖɔ ɛɜɚɠɑɝɝɚɜ ɖɌ-

ɠɑɐɜɧ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ ȯȭȺȿ ȮȻȺ òȻɑɜɎɧɕ ȸȯȸȿ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌó 

ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ, ɓɌɘɑɝɞɔɞɑɗɨ ɏɗɌɎəɚɏɚ ɜɑɐɌɖɞɚɜɌ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑɎɚɕ 

ȰɔɌɏəɚɝɞɔɖɔ ȼ.ɀ. ȭɌɡɞɔɚɓɔə. 
 

ȼɑɐɌɖɢɔɚəəɌɫ ɖɚɗɗɑɏɔɫ ɛɚɓɐɜɌɎɗɫɑɞ ȼɟɝɞɌɘɌ ɀɌɜɔɐɚɎɔɣɌ ɝɚ ɝɞɚɗɨ ɓəɌɣɔɘɚɕ ɛɜɑɘɔɑɕ 

ɔ ɒɑɗɌɑɞ ɐɌɗɨəɑɕɤɑɕ ɟɝɛɑɤəɚɕ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɔ əɌɟɣəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

25  

ȻȺȳȰȼȬȮȷȱȹȴɋ 

http://www.rejr.ru/


   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 5 ˉ1 2015. ʉʪʨʘʥʠʮʘ  104 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

  

 

ECR 2015 ð ȱȮȼȺȻȱȵȽȶȴȵ ȶȺȹȯȼȱȽȽ ȼȬȰȴȺȷȺȯȺȮ 

 

 (4-8 ȸȬȼȾȬ 2015 ȯ., ȬȮȽȾȼȴɋ, ȯ. ȮȱȹȬ) 
 

ȬɛɌɜɔəɌ Ⱥ.Ȼ., ȽɞɟɖɌɗɚɎɌ Ⱥ.Ȯ.

ɜɌɐɔɢɔɚəəɚ ɜɌəəɑɕ Ɏɑɝəɚɕ ɖɌɒɐɚɏɚ ɏɚɐɌ 

əɌ ɟɗɚɣɖɌɡ ɜɚɘɌəɞɔɣəɚɕ ɔ ɛɜɔɎɑɞɗɔɎɚɕ 

ɝɞɚɗɔɢɧ ȬɎɝɞɜɔɔ Ȯɑəɧ ɎɝɞɜɑɣɌɪɞɝɫ 

ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɎɌɒəɑɕɤɑɕ ɖɗɔəɔɣɑɝɖɚɕ ɚɍɗɌ-

ɝɞɔ - ɜɑəɞɏɑəɚɗɚɏɔɔ.   Ƚ 4 ɛɚ 8 ɘɌɜɞɌ 2015 ɏɚɐɌ 

Ɏ Ȯɑəɑ ɝɚɝɞɚɫɗɝɫ 27-ɕ ɖɚəɏɜɑɝɝ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɜɌɐɔɚɗɚɏɚɎ. ȻɜɚɎɑɐɑəɔɑ 27 ȱɎɜɚɛɑɕ-

ɝɖɚɏɚ ȶɚəɏɜɑɝɝɌ ȼɌɐɔɚɗɚɏɚɎ Ɏ ɩɞɚɘ ɏɚɐɟ ɝɚɎɛɌ-

ɐɌɑɞ ɝ 10-ɗɑɞəɔɘ ɪɍɔɗɑɑɘ ɝɚɓɐɌəɔɫ ɚɍəɚɎɗɑə-

əɚɏɚ ȱɎɜɚɛɑɕɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɌɐɔɚɗɚɏɚɎ.   ȱɒɑ-

ɏɚɐəɚɑ ɝɚɍɜɌəɔɑ ESR ð ɩɞɚ ɚɐəɚ ɔɓ əɌɔɍɚɗɑɑ 

ɓəɌɣɔɘɧɡ ɔ ɛɚɛɟɗɫɜəɧɡ ɝɚɍɧɞɔɕ ɐɗɫ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ əɑ ɞɚɗɨɖɚ ȱɎɜɚɛɧ, əɚ 

ɔ   Ɏɝɑɏɚ ɘɔɜɌ. ȹɌ ɠɚɜɟɘɑ ɞɜɌɐɔɢɔɚəəɚ Ɏɧɝɞɟ-

ɛɌɪɞ ɝ ɗɑɖɢɔɫɘɔ Ɏɑɐɟɥɔɑ ɝɛɑɢɔɌɗɔɝɞɧ Ɏ ɜɌɓ-

ɗɔɣəɧɡ ɚɍɗɌɝɞɫɡ ɜɌɐɔɚɗɚɏɔɔ, ɛɜɚɡɚɐɔɞ ɘəɚɒɑ-

ɝɞɎɚ ɛɗɑəɌɜəɧɡ ɓɌɝɑɐɌəɔɕ, ɝɑɝɝɔɕ, ɛɚɝɎɫɥɑə-

əɧɡ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɘ ɛɜɚɍɗɑɘɌɘ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ. ȻɚɐɞɎɑɜɒɐɑəɔɑɘ Ɏɚɝ-

ɞɜɑɍɚɎɌəəɚɝɞɔ ɔ ɟɝɛɑɤəɚɝɞɔ ȶɚəɏɜɑɝɝɌ ɘɚɒəɚ 

ɝɣɔɞɌɞɨ ɛɚɝɑɥɑəɔɑ ɠɚɜɟɘɌ 11 368 ɝɛɑɢɔɌɗɔ-

ɝɞɌɘɔ ɔɓ 80 ɝɞɜɌə. Ƀɔɝɗɚ ɟɣɌɝɞəɔɖɚɎ ɎɧɝɞɌɎɖɔ 

ɚɍɚɜɟɐɚɎɌəɔɫ ɞɚɒɑ ɍɧɗɚ ɓəɌɣɔɞɑɗɨəɧɘ: 8201 

ɣɑɗɚɎɑɖ. ȰɔɝɞɌəɢɔɚəəɚ Ɏ ɖɚəɠɑɜɑəɢɔɔ ɟɣɌɝɞ-

ɎɚɎɌɗɔ 8201 ɝɛɑɢɔɌɗɔɝɞ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɍɥɑɑ 

ɖɚɗɔɣɑɝɞɎɚ ɐɑɗɑɏɌɞɚɎ ȶɚəɏɜɑɝɝɌ (əɌɟɣəɚɕ ɣɌɝɞɔ 

(ɚɣəɚ ɔ ɓɌɚɣəɚ) ɔ ɎɧɝɞɌɎɖɔ ɚɍɚɜɟɐɚɎɌəɔɫ) ɝɚ-

ɝɞɌɎɔɗɚ 25540 ɣɑɗɚɎɑɖ.  ȰɑɗɑɏɌɢɔɫ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɔɓ ȼɚɝɝɔɔ ɎɚɤɗɌ Ɏ ɛɑɜɎɟɪ ɐɑɝɫɞɖɟ ɝɞɜɌə 

ɛɚ ɣɔɝɗɟ ɟɣɌɝɞəɔɖɚɎ ɖɚəɏɜɑɝɝɌ (359 ɣɑɗɚɎɑɖ). 

ȽɌɘɧɘɔ ɘəɚɏɚɣɔɝɗɑəəɧɘɔ ɐɑɗɑɏɌɢɔɫɘɔ ɞɜɌɐɔ-

ɢɔɚəəɚ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ȴɞɌɗɔɫ, ȯɑɜɘɌəɔɫ, 

ɡɚɓɫɕɖɌ ɠɚɜɟɘɌ ð ȬɎɝɞɜɔɫ.  ȶɚəɏɜɑɝɝ 2015 ɏɚɐɌ 

ɛɚɝɞɌɎɔɗ ɜɑɖɚɜɐ ɛɚ ɣɔɝɗɟ əɌɟɣəɧɡ ɜɌɍɚɞ, ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɡ Ɏ əɌɟɣəɟɪ ɛɜɚɏɜɌɘɘɟ ɖɚəɏɜɑɝɝɌ ð  

2935. ȮɌɒəɧɕ ɎɖɗɌɐ Ɏ əɌɟɣəɟɪ ɛɜɚɏɜɌɘɘɟ ɖɚə-

ɏɜɑɝɝɌ Ɏəɑɝɗɔ ɔ ɟɣɑəɧɑ ɔɓ ȼɚɝɝɔɔ, ɎɧɝɞɟɛɔɎ-

ɤɔɑ ɝ ɟɝɞəɧɘɔ ɔ ɛɚɝɞɑɜəɧɘɔ ɐɚɖɗɌɐɌɘɔ. ȼɌɓ-

əɚɚɍɜɌɓəɧɘɔ ɍɧɗɔ ɞɑɘɧ əɌɟɣəɧɡ ɜɌɍɚɞ, ɛɜɑɐ-

ɝɞɌɎɗɑəəɧɡ əɌ ɖɚəɏɜɑɝɝɑ  ɜɚɝɝɔɕɝɖɔɘɔ ɔɝɝɗɑ-

ɐɚɎɌɞɑɗɫɘɔ. ȸɧ ɟɣɌɝɞɎɚɎɌɗɔ Ɏ əɌɟɣəɧɡ ɝɑɝɝɔ-

ɫɡ, ɛɚɝɎɫɥɑəəɧɡ ɖɌɜɐɔɚɗɚɏɔɔ (Ⱥ. ȬɛɌɜɔəɌ, ȸ. 

ȶɚɘɌɜɚɎɌ), ɔɝɝɗɑɐɚɎɌəɔɫɘ ɏɚɗɚɎɧ ɔ ɤɑɔ (Ⱥ. 

ȻɌɎɗɚɎɌ, ȹ. ȽɑɜɚɎɌ), ɌɍɐɚɘɔəɌɗɨəɚɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɑ (ȴ. ȯɟɍɝɖɔɕ), ȸȽȶȾ Ɏ ɛɑɐɔɌɞɜɔɔ 

(Ƚ. ȰɟɍɜɚɎɌ, ȸ. ȮɔɤəɫɖɚɎɌ), ɛɑɜɠɟɓɔɔ ɘɔɚɖɌɜ-

ɐɌ (ȶ. ȳɌɎɌɐɚɎɝɖɔɕ), ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ (ȱ. 

ɁɌɕɜɟɞɐɔəɚɎ) ɔ ɘəɚɏɔɡ ɐɜɟɏɔɡ.   

27 -ɕ ȶɚəɏɜɑɝɝ ɜɌɐɔɚɗɚɏɚɎ ȱɎɜɚɛɧ ɛɜɚ-

ɤɑɗ ɛɚɐ ɗɚɓɟəɏɚɘ çȼɌɐɔɚɗɚɏɔɫ ɍɑɓ ɏɜɌəɔɢè. Ȼɜɑ-

ɓɔɐɑəɞ ɖɚəɏɜɑɝɝɌ Bernd Hamm ɔ ɛɜɑɓɔɐɑəɞ ȱɎ-

ɜɚɛɑɕɝɖɚɏɚ ɚɍɥɑɝɞɎɌ ɜɌɐɔɚɗɚɏɚɎ Lorenzo 

Bonomo Ɏ ɝɎɚɔɡ Ɏɧɝɞɟɛɗɑəɔɫɡ ɛɚɐɣɑɜɖəɟɗɔ, ɣɞɚ 

ɚɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɓɌɐɌɣ ȱɎɜɚɛɑɕɝɖɚɏɚ ɚɍɥɑ-

ɝɞɎɌ ɜɌɐɔɚɗɚɏɚɎ ɫɎɗɫɑɞɝɫ ɜɌɓɎɔɞɔɑ ɝɎɫɓɑɕ ɝ ɜɌ-

ɐɔɚɗɚɏɔɣɑɝɖɔɘɔ ɚɍɥɑɝɞɎɌɘɔ ɚɞɐɑɗɨəɧɡ ɝɞɜɌə. 

ȽɔɘɎɚɗɚɘ ɚɍɦɑɐɔəɑəɔɫ ɝɞɌɗɌ Ɏ ɩɞɚɘ ɏɚɐɟ ɩɘ-

ɍɗɑɘɌ ȶɚəɏɜɑɝɝɌ ð ɖɌɜɞɌ ȱɎɜɚɛɧ.      

ECR ɝ əɌɣɌɗɌ ɝɎɚɑɏɚ ɚɝəɚɎɌəɔɫ ɔəɞɑɏɜɔ-

ɜɟɑɞ Ɏ ɝɎɚɪ ɐɑɫɞɑɗɨəɚɝɞɨ ɝɚɎɜɑɘɑəəɧɑ ɔəɠɚɜ-

ɘɌɢɔɚəəɧɑ ɞɑɡəɚɗɚɏɔɔ. ȭɗɌɏɚɐɌɜɫ ɛɜɔɘɑəɑəɔɪ 

ɞɑɡəɚɗɚɏɔɔ ɚəɗɌɕə-ɞɜɌəɝɗɫɢɔɔ ɗɑɖɢɔɕ, ɚɖɚɗɚ 

6000 ɝɛɑɢɔɌɗɔɝɞɚɎ ɛɜɚɝɗɟɤɌɗɔ ɖɟɜɝɧ ɗɑɖɢɔɕ 

ɖɚəɏɜɑɝɝɌ ɐɔɝɞɌəɢɔɚəəɚ (Ɏ ɛɜɚɤɗɚɘ ɏɚɐɟ ð ɚɖɚ-

ɗɚ 3000), Ɏ ɞɚɘ ɣɔɝɗɑ 142 ɎɜɌɣɌ-ɜɌɐɔɚɗɚɏɌ  ɔɓ 

ȼɚɝɝɔɔ. ȮɌɒəɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ ȶɚəɏɜɑɝɝɌ ɫɎɗɫ-

ɑɞɝɫ ɚɍɜɌɓɚɎɌɞɑɗɨəɌɫ ɛɜɚɏɜɌɘɘɌ ɐɗɫ ɘɚɗɚɐɧɡ 

ɟɣɑəɧɡ. Ȯ ɩɞɚɘ ɏɚɐɟ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɑ ɝɑɖɢɔɔ Ɏ 

ɜɌɓɗɔɣəɧɡ ɚɍɗɌɝɞɫɡ ɜɌɐɔɚɗɚɏɔɔ ɍɧɗɔ ɚɍɦɑɐɔ-

əɑəɧ Ɏ ɑɐɔəɧɕ ɍɗɚɖ Eı ð European Excellence in 

Education. Ȯəɟɞɜɔ ɐɌəəɚɏɚ ɍɗɚɖɌ ɚɍɜɌɓɚɎɌɞɑɗɨ-

əɧɑ ɖɟɜɝɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ ɛɚ ɟɜɚɎəɫɘ ɛɚ ɝɞɑ-

ɛɑəɔ ɝɗɚɒəɚɝɞɔ ɔəɠɚɜɘɌɢɔɔ: Rising Stars, 

European Diploma Prep Sessions, The Beauty of 

Basic Knowledge, ECR Academies ɔ ECR Master 

Classes. ȹɚɎɚɑ ɜɌɓɐɑɗɑəɔɑ ɝɑɖɢɔɕ əɌ ɟɜɚɎəɔ ɛɚ 

ɝɞɑɛɑəɔ ɖɎɌɗɔɠɔɖɌɢɔɔ ɛɚɓɎɚɗɔɗɚ ɘɚɗɚɐɧɘ 

ɝɛɑɢɔɌɗɔɝɞɌɘ ɗɑɏɣɑ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ ɔ ɛɚɝɗɑ-

ɐɚɎɌɞɑɗɨəɚ ɚɝɟɥɑɝɞɎɗɫɞɨ ɛɚɐɏɚɞɚɎɖɟ ɖ ɖɎɌɗɔ-

ɠɔɢɔɜɚɎɌəəɚɕ ɜɌɍɚɞɑ. ȭɚɗɨɤɚɑ ɎəɔɘɌəɔɑ əɌ 

ȶɚəɏɜɑɝɝɑ-2015 ɟɐɑɗɫɗɚɝɨ ɎɚɛɜɚɝɌɘ ɛɚɐɏɚɞɚɎɖɔ 

ɝɛɑɢɔɌɗɔɝɞɚɎ-ɜɑəɞɏɑəɚɗɚɏɚɎ.  

ȮɌɒəɧɘɔ ɞɑɘɌɘɔ, ɚɝɎɑɥɑəəɧɘɔ əɌ 

əɌɟɣəɧɡ ɝɑɖɢɔɫɡ, ɍɧɗɔ ɛɜɚɍɗɑɘɧ ɏɔɍɜɔɐəɧɡ 

ɞɑɡəɚɗɚɏɔɕ ɎɔɓɟɌɗɔɓɌɢɔɔ (Scanners and tracers. 

Moderator: G. Antoch; D¿sseldorf/DE), ɜɌəəɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

(Breast cancer: to screen or not to screen? Mode r-

ator: F. Sardanelli; San Donato Milanese/IT), ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɕ ɟ ɗɔɢ ɜɌɓɗɔɣ-

əɧɡ ɎɚɓɜɌɝɞɚɎ (Special patientsõ in the emergency 

room: when and how to image them? Moderator: 

S. Wirth; Munich/DE). ȹɑɘɌɗɧɕ ɔəɞɑɜɑɝ ɎɧɓɎɌ-

ɗɔ ɝɑɖɢɔɔ, ɚɝɎɑɥɌɪɥɔɑ ɛɜɚɍɗɑɘɧ ɐɔɌɏəɚɝɞɔɖɔ 

Ɏ ɖɌɜɐɔɚɗɚɏɔɔ ɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɍɚɗɑɕ Ɏ ɏɜɟɐəɚɕ 

ɖɗɑɞɖɑ (Comprehensive personalised imaging of 

cardiothoracic dis eases Chairmanõs introduction: 

how to prepare for the future? T. Benedek; Targu 

Mures/RO).    

ȳəɌɣɔɞɑɗɨəɧɕ ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɗɔ 

Ⱦ 

ȺȾɃȱȾɇ Ⱥ ȹȬȿɃȹɇɁ ȸȱȼȺȻȼȴɋȾȴɋɁ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɑɝɝɔɔ, ɏɐɑ ɝɛɑɢɔɌɗɔɝɞɧ ɔɓ ɜɌɓɗɔɣəɧɡ ɖɗɔəɔɖ 

ɚɝɎɑɥɌɗɔ ɛɑɜɝɛɑɖɞɔɎɧ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɓɎɔ-

ɞɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ, əɌɡɚɐɫɥɔɡɝɫ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɝɞɌɐɔɔ ɜɌɓɜɌɍɚɞɖɔ (çWhatõs 

new in biomedical imaging research: an update of 

EIBIR activities è Chairmanõs introduction G.P. 

Krestin; Rotterdam/NL).  

ȶɜɚɘɑ əɌɟɣəɚɕ ɣɌɝɞɔ, əɌ ECR ɚɐəɚɎɜɑ-

ɘɑəəɚ ɛɜɚɡɚɐɔɗɌ ɘɌɝɤɞɌɍəɌɫ ɎɧɝɞɌɎɖɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ, ɏɐɑ ɔɘɑɗɌɝɨ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɛɚɓəɌɖɚɘɔɞɨɝɫ ɝ ɛɚɝɗɑɐəɔɘɔ ɐɚɝɞɔ-

ɒɑəɔɫɘɔ, ɚɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔ ɛɚɞɑəɢɔɌɗ 

ɜɌɓɗɔɣəɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɞɑɡəɔɖɔ, ɞɑəɐɑəɢɔɔ 

ɜɌɓɎɔɞɔɫ. Ȯ 2015 ɏɚɐɟ ɎəɔɘɌəɔɑ ɝɛɑɢɔɌɗɔɝɞɚɎ 

ɛɜɔɎɗɑɖɗɌ ɐɑɘɚəɝɞɜɌɢɔɫ ɏɔɍɜɔɐəɧɡ ȻɉȾ/ȸȼȾ 

ɞɚɘɚɏɜɌɠɚɎ, ɛɚɜɞɌɞɔɎəɧɡ ɔ ɘɚɍɔɗɨəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɝɔɝɞɑɘ, ɚɍɗɌɐɌɪɥɔɡ ɩɜɏɚəɚɘɔɣəɧɘ 

ɐɔɓɌɕəɚɘ, ɟɐɚɍəɧɡ ɐɗɫ ɍɚɗɨəɧɡ ɔ ɔɝɝɗɑɐɚɎɌɞɑ-

ɗɑɕ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ECR 2015 ɏɚɐɌ ɞɜɌɐɔɢɔ-

ɚəəɚ ɫɎɔɗɝɫ ɛɗɌɞɠɚɜɘɚɕ ɐɗɫ ɚɍɘɑəɌ ɚɛɧɞɚɘ 

ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏɝɑɏɚ ɘɔɜɌ, Ɍ ɞɌɖɒɑ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɑɕ ɘɑɐɔɢɔəɝɖɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ. ȻɜɚɎɑɐɑəɔɑ 

ɜɌɓəɚɚɍɜɌɓəɧɡ ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɛɜɚɏɜɌɘɘ ɐɗɫ 

ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ Ɏɖɗɪɣɑəɔɑ Ɏ ɛɜɚɏɜɌɘɘɟ ȶɚə-

ɏɜɑɝɝɌ ɝɑɝɝɔɕ, ɛɚɝɎɫɥɑəəɧɡ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨ-

əɧɘ ɔ ɔəəɚɎɌɢɔɚəəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɐɑɗɌɑɞ ɑɏɚ ɚɐəɔɘ ɔɓ ɖɜɟɛəɑɕɤɔɡ 

əɌɟɣəɧɡ ɠɚɜɟɘɚɎ Ɏ ɝɠɑɜɑ ɜɌɐɔɚɗɚɏɔɔ. Ȼɚɗɟ-

ɣɑəəɧɑ ɟɣɌɝɞəɔɖɌɘɔ ɖɚəɏɜɑɝɝɌ əɚɎɧɑ ɎɛɑɣɌɞ-

ɗɑəɔɫ ɔ ɓəɌəɔɫ, ɚɍɥɑəɔɑ ɝ ɖɚɗɗɑɏɌɘɔ ɔɓ ɜɌɓəɧɡ 

ɝɞɜɌə ɑɎɜɚɛɑɕɝɖɚɏɚ ɖɚəɞɔəɑəɞɌ ð ɓɌɗɚɏ Ɏɐɚɡəɚ-

Ɏɑəɔɫ əɌ ɛɜɑɐɝɞɚɫɥɔɕ ɏɚɐ ɜɌɍɚɞɧ. 

 

 

ȶɚəɏɜɑɝɝ-ɢɑəɞɜ. 

 

Ȯ ɡɚɗɗɑ ȶɚəɏɜɑɝɝɌ. 
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