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Ȱɚɜɚɏɔɑ ɐɜɟɓɨɫ, ɖɚɗɗɑɏɔ! 

 

ȻɚɓɐɜɌɎɗɫɪ ɝ ɤɑɝɞɧɘ ɏɚɐɚɘ əɌɤɑɕ ɝ ɎɌɘɔ ɝɚɎɘɑɝɞəɚɕ ɜɌɍɚ-

ɞɧ!  ȶɌɖ Ɏɧ ɓəɌɑɞɑ, ɝ ɐɑɖɌɍɜɫ 2015 ɏɚɐɌ ȼɚɝɝɔɕɝɖɔɕ ɩɗɑɖɞɜɚəəɧɕ 

ɒɟɜəɌɗ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ  Ɏɚɤɑɗ Ɏ ɝɛɔɝɚɖ ɒɟɜəɌɗɚɎ, ɜɑɖɚɘɑə-

ɐɚɎɌəəɧɡ ȮȬȶ ɐɗɫ ɛɟɍɗɔɖɌɢɔɔ ɜɌɍɚɞ ɛɚ ɖɌəɐɔɐɌɞɝɖɔɘ ɔ ɐɚɖɞɚɜ-

ɝɖɔɘ ɐɔɝɝɑɜɞɌɢɔɫɘ. Ƚ ȮɌɤɑɕ  ɌɖɞɔɎəɚɝɞɨɪ ɔ ɛɚɐɐɑɜɒɖɚɕ ɘɧ ɛɜɚ-

ɐɚɗɒɔɘ  ɜɌɍɚɞɟ ɛɚ ɟɗɟɣɤɑəɔɪ ɖɌɣɑɝɞɎɌ ɘɌɞɑɜɔɌɗɚɎ, ɖɚɞɚɜɧɑ ɜɌɓ-

ɘɑɥɌɪɞɝɫ Ɏ əɌɤɑɘ ɒɟɜəɌɗɑ.   

ȻɑɜɎɧɕ əɚɘɑɜ 2016 ɏɚɐɌ, ɖɌɖ ɎɝɑɏɐɌ, ɝɚɐɑɜɒɔɞ ɚɜɔɏɔəɌɗɨ-

əɧɑ ɝɞɌɞɨɔ ɛɚ ɜɌɓɗɔɣəɧɘ əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɔə-

ɞɑɜɑɝəɧɑ ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ, Ɍ ɞɌɖɒɑ ɟəɔɖɌɗɨəɧɕ ɔɝɞɚɜɔɣɑɝɖɔɕ 

ɘɌɞɑɜɔɌɗ, ɛɚɝɎɫɥɑəəɧɕ ɚɞɚɍɜɌɒɑəɔɪ ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ  ɛɜɚɔɓɎɑɐɑ-

əɔɫɡ ɔɝɖɟɝɝɞɎɌ. 

ȹɌɐɑɪɝɨ,  ɣɞɚ Ɏ ɩɞɚɘ Ɏɧɛɟɝɖɑ ɒɟɜəɌɗɌ ɖɌɒɐɧɕ əɌɕɐɑɞ ɐɗɫ 

ɝɑɍɫ ɛɚɗɑɓəɧɑ ɐɗɫ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɘɌɞɑɜɔɌɗɧ.  

  

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ (ȼȱȹȾȯȱȹȺȷȺȯȴɋ ȴ ȼȬȰȴȺȷȺȯȴɋ)  Ȯ  ȳȱȼȶȬȷȱ   

ȺȾȱɃȱȽȾȮȱȹȹȺȯȺ  ȴȳȺȭȼȬȳȴȾȱȷɈȹȺȯȺ    ȴȽȶȿȽȽȾȮȬ, ȷȴȾȱȼȬȾȿȼɇ ȴ  

ȹȱȶȺȾȺȼɇɁ ȰȼȿȯȴɁ   ɀȺȼȸ    ɁȿȰȺȲȱȽȾȮȱȹȹȺȯȺ  ȾȮȺȼɃȱȽȾȮȬ 
 

Ʉɑɡɞɑɜ Ȭ.ȴ. 

 
ɌəəɌɫ ɜɌɍɚɞɌ Ɏ ɛɜɑɐɝɞɌɎɗɑəəɚɘ Ɏɔɐɑ ɛɟɍɗɔɖɟɑɞɝɫ ɎɛɑɜɎɧɑ. ȹɑɖɚɞɚɜɧɑ ɠɜɌɏ-

ɘɑəɞɧ  ɘɌɞɑɜɔɌɗɚɎ, ɛɚɝɗɟɒɔɎɤɔɡ ɚɝəɚɎɚɕ əɌɝɞɚɫɥɑɏɚ  ɝɚɚɍɥɑəɔɫ,  ɜɌəɑɑ 

ɍɧɗɔ  ɚɛɟɍɗɔɖɚɎɌəɧ   Ɏ ɒɟɜəɌɗɑ çȸɑɐɔɢɔəɝɖɌɫ ɜɌɐɔɚɗɚɏɔɫè ʈ5  ɓɌ 1990 ɏɚɐ, 

ɛɟɍɗɔɖɌɢɔɫ ɍɧɗɌ ɛɜɔɟɜɚɣɑəɌ ɖ ɏɚɐɚɎɥɔəɑ ɚɞɖɜɧɞɔɫ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ. ȯɗɌɎəɧɘ ɜɑ-

ɐɌɖɞɚɜɚɘ ɒɟɜəɌɗɌ Ɏ ɞɚ Ɏɜɑɘɫ ɍɧɗ ɎɧɐɌɪɥɔɕɝɫ ɚɞɑɣɑɝɞɎɑəəɧɕ  ɜɑəɞɏɑəɚɗɚɏ ɔ ɚɜɏɌəɔ-

ɓɌɞɚɜ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɌɖɌɐɑɘɔɖ ȼȬȸȹ, ɛɜɚɠɑɝɝɚɜ ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ.  

            Ȯ əɌɝɞɚɫɥɑɘ Ɏɔɐɑ ɛɜɑɐɝɞɌɎɗɑəəɧɕ ɞɑɖɝɞ ɝɟɥɑɝɞɎɑəəɚ  ɛɑɜɑɜɌɍɚɞɌə ɔ ɐɚɛɚɗəɑə 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɑɜɎɚəɌɣɌɗɨəɧɘ ɎɌɜɔɌəɞɚɘ. ȹɌɓɎɌəɔɑ ɞɌɖɒɑ ɔɓɘɑəɑəɚ. Ȼɚɣɞɔ Ɏɝɑ ɔɗ-

ɗɪɝɞɜɌɢɔɔ ɛɟɍɗɔɖɟɪɞɝɫ ɎɛɑɜɎɧɑ.    
 

 

DIAGNOSTIC IMAGING  (ROENTGENOLOGY AND RADIOLOGY) IN THE MIRROR 

OF NATIONAL ART, LITERATURE AND OTHER FORMS OF ARTISTIC CREATIVITY 

 

Shekhter A. I.  
 

his work publishes in current form for the first time. Partial fragments of the mat e-

rials, which form the basis of this article, were previously published in the jou rnal 

"Medical radiology" ʈ 5 1990. The publication was timed to coincide with the ann i-

versary of the X -rays discovery. At that time Professor G. A. Zedgenidze, academician of 

RAMS, the outstanding radiologist and organizer of diagnostic service was a chief editor.  

The text submitted in this form is published significantly revi sed and expanded. The  title  is  

also  changed . 
 

 

òȹɌɐɚ ɓəɌɞɨ ɛɜɚɤɗɚɑ, 

Ƀɞɚɍɧ ɢɑəɔɞɨ əɌɝɞɚɫɥɑɑ.ó 

          ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ 

 

ɛɟɝɞɫ ɛɚɗɏɚɐɌ ɛɚɝɗɑ ɝɚɍɧɞɔɕ  ɚɖɞɫɍɜɫ 

1917 ɏɚɐɌ, ɞɚɣəɑɑ 12 Ɍɛɜɑɗɫ 1918 ɏɚɐɌ 

ȻɜɑɐɝɑɐɌɞɑɗɨ ȽɚɎɑɞɌ əɌɜɚɐəɧɡ ɖɚɘɔɝ-

ɝɌɜɚɎ  ɎəɚɎɨ ɚɍɜɌɓɚɎɌəəɚɏɚ ɏɚɝɟɐɌɜɝɞɎɌ  Ȯ.ȴ. 

ȿɗɨɫəɚɎ (ȷɑəɔə) ɛɚɐɛɔɝɌɗ ɐɑɖɜɑɞ ɛɚɐ əɌɓɎɌəɔ-

ɑɘ  çȺ ɛɌɘɫɞəɔɖɌɡ ȼɑɝɛɟɍɗɔɖɔè. Ȱɑɖɜɑɞ  ɛɚɗɚ-

ɒɔɗ  əɌɣɌɗɚ ɞɌɖ əɌɓɧɎɌɑɘɚɘɟ  ɛɗɌəɟ ɘɚəɟɘɑə-

ɞɌɗɨəɚɕ  ɛɜɚɛɌɏɌəɐɧ Ɏ ɜɑɎɚɗɪɢɔɚəəɚɕ ȼɚɝɝɔɔ. 

ȶ ɐɌəəɚɘɟ ɐɚɖɟɘɑəɞɟ  ɍɧɗ ɛɜɔɗɚɒɑə  ɟɞɎɑɜ-

ɒɐɑəəɧɕ  ɝɛɔɝɚɖ  ɞɑɡ, ɖɚɘɟ ɝɗɑɐɚɎɌɗɚ  ɛɚɝɞɌ-

Ɏɔɞɨ ɘɚəɟɘɑəɞɧ Ɏ ɏɚɜɚɐɑ  ȸɚɝɖɎɑ ɔ ɐɜɟɏɔɡ ɏɚ-

ɜɚɐɌɡ ɜɑɝɛɟɍɗɔɖɔ. ȼɫɐɚɘ ɝ ɔɘɑəɌɘɔ ȼɌɐɔɥɑɎɌ, 

ȯɑɜɢɑəɌ ɔ  ɐɜɟɏɔɡ ɛɔɝɌɞɑɗɑɕ ɐɑɘɚɖɜɌɞɔɣɑɝɖɚɏɚ 

əɌɛɜɌɎɗɑəɔɫ Ɏ ɝɛɔɝɖɑ  ɝɞɚɫɗɔ ɔɘɑəɌ ɟɣɑəɧɡ ɔ 

ɘɟɓɧɖɌəɞɚɎ. ȻɜɑɐɛɚɗɌɏɌɗɚɝɨ ɛɚɝɞɌɎɔɞɨ ɤɑɝɞɨ-

ɐɑɝɫɞ ɤɑɝɞɨ ɝɖɟɗɨɛɞɟɜ, Ɏ ɣɔɝɗɚ ɖɚɞɚɜɧɡ  Ɏɚɤɑɗ 

ɔ ɛɌɘɫɞəɔɖ ɛɑɜɎɚɚɞɖɜɧɎɌɞɑɗɪ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɔɓɗɟɣɑəɔɫ, Ɏɑɗɔɖɚɘɟ ɟɣɑəɚɘɟ, ɛɑɜɎɚɘɟ ɗɌɟɜɑɌɞɟ 

ȹɚɍɑɗɑɎɝɖɚɕ   ɛɜɑɘɔɔ   ɛɚ  ɠɔɓɔɖɑ,  ɛɜɚɠɑɝɝɚɜɟ  

ɠɔɓɔɖɔ Ȯɪɜɢɍɟɜɏɝɖɚɏɚ  ɟəɔɎɑɜɝɔɞɑɞɌ Ȯɔɗɨ-

ɏɑɗɨɘɟ ȶɚəɜɌɐɟ ȼɑəɞɏɑəɟ (ɜɔɝ. 1). 

   Ȯɧɛɚɗəɑəəɧɕ ɔɓɎɑɝɞəɧɘ ɒɔɎɚɛɔɝɢɑɘ, 

ɝɖɟɗɨɛɞɚɜɚɘ ɔ ɏɜɌɠɔɖɚɘ  ȹ.ȴ. ȬɗɨɞɘɌəɚɘ (1889 

ð 1970) Ɏ 1920 ɏɚɐɟ ɘɚəɟɘɑəɞ Ȯ.ȶ. ȼɑəɞɏɑəɟ 

ɛɜɑɐɝɞɌɎɗɫɗ  ɝɚɍɚɕ  ɍɪɝɞ ɔɓ ɢɑɘɑəɞɌ  əɌ  ɢɑ-

ɘɑəɞəɚɘ ɚɝəɚɎɌəɔɔ (ɛɨɑɐɑɝɞɌɗɑ). Ⱥə ɍɧɗ ɟɝɞɌ-

əɚɎɗɑə ɔ ɚɞɖɜɧɞ Ɏ ɏɚɜɚɐɑ ȷɑəɔəɏɜɌɐɑ (Ɏ əɌɝɞɚ-

ɫɥɑɘ Ɏɜɑɘɑəɔ ɏ. ȽɌəɖɞ- Ȼɑɞɑɜɍɟɜɏ) ɟ ɓɐɌəɔɫ, 

ɖɚɞɚɜɚɑ Ɏ ɞɚ Ɏɜɑɘɫ ɓɌəɔɘɌɗ ɔəɝɞɔɞɟɞ ɜɑəɞɏɑəɚ-

ɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ,  Ɏ ɝɖɎɑɜɑ ɛɑɜɑɐ ɑɏɚ  ɠɌɝɌ-

ɐɚɘ Ɏ ɞɚɘ ɒɑ 1920 ɏɚɐɟ.  

  ȼɑɤɑəəɧɕ Ɏ ɖɚəɝɞɜɟɖɞɔɎɔɝɞɝɖɚɘ  ɝɞɔɗɑ 

ɘɚəɟɘɑəɞ ɚɞɜɌɒɌɗ ɔɝɖɌəɔɫ ɝɖɟɗɨɛɞɚɜɌ Ɏ ɞɚɞ 

ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ. ȮɛɚɝɗɑɐɝɞɎɔɔ Ȭ.Ȯ. ȷɟəɌɣɌɜ-

ɝɖɔɕ  Ɏ ɝɎɚɑɕ  ɔɓɎɑɝɞəɚɕ  ɜɑɣɔ əɌ ɚɞɖɜɧɞɔɔ 

ɐɜɟɏɚɏɚ     ɛɌɘɫɞəɔɖɌ     Ȯ.ȶ.  ȼɑəɞɏɑəɟ    ɜɌɍɚɞɧ  
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Ȯ.Ȭ. ȽɔəɌɕɝɖɚɏɚ  17 ɠɑɎɜɌɗɫ 1928 ɏɚɐɌ, ɚɛɟɍ-

ɗɔɖɚɎɌəəɚɕ Ɏ Ɏɔɐɑ ɝɞɌɞɨɔ  ɛɚɐ  əɌɓɎɌəɔɑɘ  çȼɑ-

Ɏɚɗɪɢɔɚəɑɜ Ɏ əɌɟɖɑ ð ȼɑəɞɏɑəè, ɞɌɖ ɚɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞ ɝɖɟɗɨɛɞɟɜɟ ȹ.ȴ. ȬɗɨɞɘɌəɌ: çȼɑəɞɏɑə ɍɧɗ 

ɝɟɜɚɎ, ɟɏɗɚɎɌɞ, ɎɑɗɔɣɑɝɞɎɑəɑə ɔ ɚɣɑəɨ ɟɐɌɗɑə ɚɞ 

Ɏɝɑɏɚ ɚɖɜɟɒɌɪɥɑɏɚé ȻɨɑɐɑɝɞɌɗ  ɝɚɝɞɚɔɞ ɔɓ əɑ-

ɝɖɚɗɨɖɔɡ ɍɚɗɨɤɔɡ ɖɌɘəɑɕ, ɝɞɜɚɏɚɕ ɏɑɚɘɑɞɜɔɣɑ-

ɝɖɚɕ ɠɚɜɘɧ, ɛɚɝɞɌɎɗɑəəɧɡ Ɍɝɔɘɘɑɞɜɔɣəɚ, 

ɝɐɎɔəɟɞɧɡ ɐɜɟɏ ɖ ɐɜɟɏɟ Ɏ ɞɑɡ əɑɟɗɚɎɔɘɧɡ ɝɚɚɞ-

əɚɤɑəɔɫɡ, ɖɚɞɚɜɧɑ ɡɟɐɚɒəɔɖ ɐɚɗɒɑə  ɟɏɌɐɌɞɨ, 

ɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚɞɚɜɧɡ ɔ ɓɌɖɗɪɣɌɑɞɝɫ Ɏəɟɞ-

ɜɑəəɔɕ  ɝɘɧɝɗ ɔ ɏɜɌɢɔɫ ɞɌɖɔɡ ɛɌɘɫɞəɔɖɚɎ. 

ȻɨɑɐɑɝɞɌɗ ɩɞɚɞ ɟɐɌɣɑə, ɖɌɖ ɟɐɌɣəɚ ɛɚɣɞɔ Ɏɝɑ, 

ɣɞɚ Ɏɧɡɚɐɔɞ ɔɓ ɜɟɖ ȬɗɨɞɘɌəɌè. 

ȻɑɜɎɚɑ ɚɞɖɜɧɞɔɑ ɛɌɘɫɞəɔɖɌ ȼɑəɞɏɑəɟ ɝɚ-

ɝɞɚɫɗɚɝɨ Ɏ 1920 ɏɚɐɟ. Ȯɝɖɚɜɑ Ɏɜɑɘɑəəɧɕ ɛɨɑɐɑ-

ɝɞɌɗ ɍɧɗ ɓɌɘɑəɑə ɏɜɌəɔɞəɧɘ,  Ɏɧɛɚɗəɑəəɧɘ 

ɞɌɖɒɑ ɛɚ ɣɑɜɞɑɒɌɘ ȹ.ȴ. ȬɗɨɞɘɌəɌ, Ɍ ɍɪɝɞ ɝɞɌɗ 

ɜɌɓɜɟɤɌɞɨɝɫ ɐɚ ɞɚɏɚ, ɖɌɖ ɑɏɚ ɝɚɍɜɌɗɔɝɨ  ɛɑɜɑɎɑ-

ɝɞɔ Ɏ ɍɜɚəɓɟ. ȹɌ ɛɚɝɞɌɘɑəɞɑ ɍɧɗɌ əɌɐɛɔɝɨ: 

çȾɎɚɜɢɌɘ ɟɣɑəɔɫ ɚ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɌɡè, əɌɐ 

ɖɚɞɚɜɚɕ ɖɜɟɛəɧɘɔ ɍɟɖɎɌɘɔ ɍɧɗɌ ɎɧɍɔɞɌ ɠɌ-

ɘɔɗɔɫ ȼɑəɞɏɑəɌ, Ɍ ɍɚɗɑɑ ɘɑɗɖɔɘɔ ɑɥɑ ɠɌɘɔɗɔɔ  

ɤɑɝɞɔ  ɟɣɑəɧɡ. Ȯ ɣɔɝɗɑ ɩɞɔɡ ɟɣɑəɧɡ ɓəɌɣɔɗɔɝɨ 

ɔɘɑəɌ  ɃɌɜɗɨɓɌ ȭɌɜɖɗɌ (C. Barkla), ɚɝɟɥɑ-

ɝɞɎɔɎɤɑɏɚ ɛɚɗɫɜɔɓɌɢɔɪ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ ɔ 

ɚɞɖɜɧɎɤɑɏɚ ɡɌɜɌɖɞɑɜɔɝɞɔɣɑɝɖɚɑ ɜɑəɞɏɑəɚɎɝɖɚɑ 

ɔɓɗɟɣɑəɔɑ, Ɍ ɞɌɖɒɑ ɠɌɘɔɗɔɔ  ɞɜɑɡ ɔəɚɝɞɜɌəəɧɡ 

ɣɗɑəɚɎ ɞɚɏɐɌɤəɑɕ  ɌɖɌɐɑɘɔɔ  əɌɟɖ  ȽȽȽȼ: Ȼɑ-

ɞɑɜɌ ȰɑɍɌɕ (P. Debye), ɜɌɓɜɌɍɚɞɌɎɤɑɏɚ ɜɑəɞɏɑ-

əɚɎɝɖɔɕ  ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɑɗɖɚɖɜɔɝɞɌɗɗɔ-

ɣɑɝɖɔɡ ɘɌɞɑɜɔɌɗɚɎ, ɌɎɞɚɜɌ ɠɟəɐɌɘɑəɞɌɗɨəɧɡ 

ɞɜɟɐɚɎ  ɛɚ ɖɎɌəɞɚɎɚɕ  ɞɑɚɜɔɔ ɞɎɑɜɐɧɡ ɞɑɗ ð Ȭɜ-

əɚɗɨɐɌ ȳɚɘɘɑɜɠɑɗɨɐɌ (A. Somerfield), ɝɠɚɜɘɟ-

ɗɔɜɚɎɌɎɤɑɏɚ ɞɑɚɜɔɪ ɞɚɜɘɚɓəɚɏɚ ɔɓɗɟɣɑəɔɫ 

ɩɗɑɖɞɜɚəɚɎ, ɔ ȸɌɖɝɌ ɠɚə ȷɌɟɩ (M. Laue), ɚɞ-

ɖɜɧɎɤɑɏɚ ɫɎɗɑəɔɑ  ɐɔɠɜɌɖɢɔɔ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɗɟɣɑɕ əɌ ɖɜɔɝɞɌɗɗɌɡ ɔ, ɞɑɘ ɝɌɘɧɘ, ɛɚɐɞɎɑɜ-

ɐɔɎɤɑɏɚ ɩɗɑɖɞɜɚɘɌɏəɔɞəɟɪ ɞɑɚɜɔɪ ɛɜɔɜɚɐɧ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. Ȼɚɓɐəɑɑ əɌ ɩɞɚɘ 

ɛɨɑɐɑɝɞɌɗɑ ɍɟɐɑɞ ɟɝɞɌəɚɎɗɑə əɚɎɧɕ ɍɪɝɞ ȼɑəɞ-

ɏɑəɌ, Ɏɧɛɚɗəɑəəɧɕ ɟɒɑ ɝɖɟɗɨɛɞɚɜɚɘ  Ȯ.Ȭ. Ƚɔ-

əɌɕɝɖɔɘ (1893 ð 1968).  

 ȭɪɝɞ ȼɑəɞɏɑəɌ ɜɌɍɚɞɧ ȬɗɨɞɘɌəɌ əɑ ɝɚ-

ɡɜɌəɔɗɝɫ. ȰɎɌ ɎɌɜɔɌəɞɌ ɩɝɖɔɓɚɎ ɛɜɚɑɖɞɌ ɛɌ-

ɘɫɞəɔɖɌ  ɔ ɚɐɔə ɎɌɜɔɌəɞ ɛɌɘɫɞəɔɖɌ ɝ ɛɚɝɞɌ-

ɘɑəɞɚɘ  əɌɡɚɐɫɞɝɫ Ɏ ɘɟɓɑɑ ɔɝɞɚɜɔɔ ɏɚɜɚɐɌ ȷɑ-

əɔəɏɜɌɐɌ (ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌ). 

 ȻɌɘɫɞəɔɖ ȼɑəɞɏɑəɟ ɜɌɍɚɞɧ ȹ.ȴ. ȬɗɨɞɘɌəɌ 

ɍɧɗ ɛɜɑɐɝɞɌɎɗɑə əɌ ɠɚɞɚɏɜɌɠɔɫɡ əɌ ɜɫɐɑ Ɏɧ-

ɝɞɌɎɚɖ ɛɜɚɔɓɎɑɐɑəɔɕ ɡɟɐɚɒəɔɖɌ Ɏ ȸɚɝɖɎɑ, Ɏ 

ɣɌɝɞəɚɝɞɔ, Ɏ 1978 ɏɚɐɟ. Ȯ ɖɌɞɌɗɚɏɑ ɩɞɚɕ Ɏɧ-

ɝɞɌɎɖɔ ɚ ɝɑɜɔɔ ɝɖɟɗɨɛɞɟɜ 1920 ɏɚɐɌ, ɖ ɖɚɞɚɜɚɕ 

ɛɚɘɔɘɚ ɛɌɘɫɞəɔɖɌ Ȯ.ȶ. ȼɑəɞɏɑəɟ ɚɞəɚɝɫɞ ɔ ɞɌɖ 

əɌɓɧɎɌɑɘɧɑ çɌɏɔɞɌɢɔɚəəɧɑ ɜɑɗɨɑɠɧè  ɝɖɌɓɌəɚ, 

ɣɞɚ Ɏ ɩɞɔɡ  ɎɑɥɌɡ  ɛɜɚɝɞɟɛɌɑɞ çéɣɑɗɚɎɑɣɑɝɖɔɕ 

ɔɐɑɌɗ Ɏɜɑɘɑəɔ: ɝɟɜɚɎɌɫ ɝɚɍɜɌəəɚɝɞɨ, Ɍɝɖɑɞɔɓɘ, 

ɩəɑɜɏɔɫ ɔ ɐɑɕɝɞɎɑəəɚɝɞɨ ɡɌɜɌɖɞɑɜɌè. ȴɘɑəəɚ 

ɚəɔ ɝɚɑɐɔəɫɪɞ çéɞɚəɖɟɪ, əɑɜɎəɟɪ ɗɑɛɖɟ ɝ ɚɝɞ-

ɜɧɘɔ, ɖɔəɒɌɗɨəɧɘɔ ɖɚəɞɟɜɌɘɔ ɔ ɖɚəɝɞɜɟɔɜɚ-

ɎɌəɔɑɘ ɚɍɦɑɘɚɎ  ɔɓ ɜɌɝɝɑɣɑəəɧɡ ɛɗɚɝɖɚɝɞɑɕè ð 

ɛɔɝɌɗ Ɏ ɘɚəɚɏɜɌɠɔɔ çȹɌɞɌə ȬɗɨɞɘɌəè (ȽɚɎɑɞ-

ɝɖɔɕ ɡɟɐɚɒəɔɖ, 1971)  ɔɓɎɑɝɞəɧɕ ɡɟɐɚɒɑɝɞɎɑə-

əɧɕ ɖɜɔɞɔɖ  ȸ.ȯ. ɉɞɖɔəɐ. ȰɌɗɑɑ, ɚə ɒɑ: çȭɪɝɞ 

ȼɑəɞɏɑəɌ, ɖɌɖ ɔ ɐɜɟɏɔɑ ɝɖɟɗɨɛɞɟɜəɧɑ  ɜɌɍɚɞɧ  

ȹ.ȴ. ȬɗɨɞɘɌəɌ  ɩɞɚɏɚ ɛɑɜɔɚɐɌ, é Ɏɧɗɑɛɗɑə ɝ 

ɩəɑɜɏɔɣəɚɕ ɜɑɓɖɚɝɞɨɪ ɔ ɞɑɘɛɑɜɌɘɑəɞɚɘ, ɍɗɔɓ-

ɖɔɘ ɝɞɔɗɔɝɞɔɖɑ ɑɏɚ ɒɔɎɚɛɔɝəɧɡ  ɔ ɏɜɌɠɔɣɑ-

ɝɖɔɡ  ɛɚɜɞɜɑɞɚɎ ɞɑɡ ɗɑɞ: ɞɌ ɒɑ çɜɟɍɗɑəɌɫ ɠɚɜɘɌ 

ɔ ɏɜɌɠɔɣɑɝɖɔ ɌɖɢɑəɞɔɜɚɎɌəəɧɑ ɚɍɦɑɘɧè. 

Ƚɜɑɐɔ ɜɌɍɚɞ Ɏɔɐəɚɏɚ ɚɞɑɣɑɝɞɎɑəəɚɏɚ 

ɝɖɟɗɨɛɞɚɜɌ ɛɑɜɎɚɕ ɛɚɗɚɎɔəɧ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ð 

Ȯ.Ȭ. ȽɔəɌɕɝɖɚɏɚ ð ɛɌɘɫɞəɔɖ Ȯ.ȶ. ȼɑəɞɏɑəɟ ɝɣɔ-

ɞɌɑɞɝɫ əɌɔɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɘ ɛɜɚɔɓɎɑɐɑəɔɑɘ.   

 

  ȼɔɝ. 1. Ȯɔɗɨɫɘ ȶɚəɜɌɐ ȼɑəɞɏɑə.  

 

ȼɔɝ. 2. ȭɪɝɞ Ȯ.ȶ. ȼɑəɞɏɑəɌ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȭɜɚəɓɚɎɧɕ ɍɪɝɞ ȼɑəɞɏɑəɌ ɟɝɞɌəɚɎɗɑə əɌ Ɏɧɝɚ-

ɖɚɘ ɠɔɏɟɜəɚɘ ɛɚɝɞɌɘɑəɞɑ  ɔɓ ɖɜɌɝəɚɏɚ əɑɛɚɗɔ-

ɜɚɎɌəəɚɏɚ ɏɜɌəɔɞɌ. ȹɌ ɗɔɢɑɎɚɕ ɝɞɚɜɚəɑ ɛɚɝɞɌ-

ɘɑəɞɌ ɍɜɚəɓɚɎɌɫ ɐɚɝɖɌ ɝ əɌɐɛɔɝɨɪ çȮɔɗɨɏɑɗɨɘ 

ȶɚəɜɌɐ ȼɑəɞɏɑə 1845- 1923è. ȮɧɝɚɞɌ ɍɪɝɞɌ    

0,8 ɘ, ɎɧɝɚɞɌ ɛɚɝɞɌɘɑəɞɌ  2,2 ɘ (ɜɔɝ. 2).  

Ȯ ɚɣɑɜɖɑ çȼɑɎɚɗɪɢɔɚəɑɜ Ɏ əɌɟɖɑ ð ȼɑəɞ-

ɏɑəè Ɏ 1928 ɏɚɐɟ  Ȭ.Ȯ. ȷɟəɌɣɌɜɝɖɔɕ  ɛɔɝɌɗ: çȼɌ-

ɍɚɞɌɫ əɌɐ ɛɌɘɫɞəɔɖɚɘ ȼɑəɞɏɑəɟ, ɝɖɟɗɨɛɞɚɜ, ɛɚ-

Ɏɔɐɔɘɚɘɟ, ɝɞɜɑɘɔɗɝɫ ɛɜɚəɔɖəɟɞɨ Ɏ ɐɟɡɚɎəɧɕ 

ɘɔɜ ɓɌɘɑɣɌɞɑɗɨəɚɏɚ ɟɣɑəɚɏɚ, ɛɚɣɟɎɝɞɎɚɎɌɞɨ ɑɏɚ 

ɝɌɘɚɍɧɞəɚɝɞɨ, ɢɑɗɨəɚɝɞɨ ɔ Ɏ ɞɚ ɒɑ Ɏɜɑɘɫ ɝɗɚɒ-

əɚɝɞɨ əɌɞɟɜɧ ȼɑəɞɏɑəɌ, ɛɑɜɑɐɌɞɨ ɝɌɘɚɑ ɓəɌɣɔ-

ɞɑɗɨəɚɑ Ɏ əɑɘ  ð  ɍɔɑəɔɑ ɘɧɝɗɔè. ȴ ɐɌɗɑɑ: 

çéȶɚɘɛɚɓɔɢɔɫ ɛɚɜɞɜɑɞɌ ɛɜɚɝɞɌ,  ɘɟɒɑɝɞɎɑəəɌɫ 

ɏɚɗɚɎɌ ɝ ɖɜɟɛəɧɘɔ ɎɧɜɌɓɔɞɑɗɨəɧɘɔ ɣɑɜɞɌɘɔ 

ɗɔɢɌ, ɚɞɖɜɧɞɧɘ ɗɍɚɘ, əɌɎɔɝɤɔɘɔ əɌɐ ɏɗɌɓɌɘɔ 

ɏɟɝɞɧɘɔ ɍɜɚɎɫɘɔ ɔ ɏɗɟɍɚɖɚɕ ɝɖɗɌɐɖɚɕ, ɓɌ-

ɗɑɏɤɑɕ ɘɑɒ əɔɘɔ. ȭɚɜɚɐɌɞɚɑ ɗɔɢɚ ȼɑəɞɏɑəɌ ɝ 

ɎɑɗɔɣɑɝɞɎɑəəɧɘ Ɏɧɛɟɖɗɧɘ ɗɍɚɘ ɔ ɍɚɗɨɤɔɘɔ 

ɜɑɓɖɔɘɔ ɣɑɜɞɌɘɔ ɗɔɢɌ ɓɌɛɚɘəɔɞɝɫ Ɏɝɫɖɚɘɟ, ɖɞɚ 

ɛɜɚɕɐɑɞ ɘɔɘɚ, ɣɑɕ Ɏɓɚɜ əɑɔɓɍɑɒəɚ ɍɟɐɑɞ ɛɜɔ-

Ɏɗɑɣɑə ɩɞɚɕ ɘəɚɏɚɓəɌɣɔɞɑɗɨəɚɕ ɏɚɗɚɎɚɕ. Ȯ əɑɕ 

ɑɝɞɨ ɣɞɚ-ɞɚ ɔɘɑəəɚ ɚɞ ɣɑɗɚɎɑɖɌ, ɖɚɞɚɜɧɕ ɝɗɟ-

ɒɔɞ ɔ ɖɚɞɚɜɧɕ ɝɗɟɒɑəɔɑ ɝɎɚɑ ɎɚɝɛɜɔəɔɘɌɑɞ 

ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɚ. ȰɌ, ɏɚɗɚɎɌ ȼɑəɞɏɑəɌ ɟ Ƚɔ-

əɌɕɝɖɚɏɚ ɒɜɑɣɑɝɖɌɫ, əɚ ɟ ȼɑəɞɏɑəɌ ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚ ɍɧɗɌ ɒɜɑɣɑɝɖɌɫ ɏɚɗɚɎɌ, ɣɞɚ ɘɚɒəɚ Ɏɔ-

ɐɑɞɨ ɛɚ ɛɚɐɗɔəəɧɘ ɠɚɞɚɏɜɌɠɔɫɘ. Ȼɑɜɑɐ əɌɘɔ, 

ɐɑɕɝɞɎɔɞɑɗɨəɚ, ɜɔɝɟɑɞɝɫ ɝ ɐɚɝɞɚɔəɝɞɎɚɘ Ɏɚɝ-

ɛɜɔəɫɞɧɕ ɚɍɜɌɓ Ɏɑɗɔɖɚɏɚ ɘɟɐɜɑɢɌ ɛɜɚɤɗɚɏɚè. 

ɉɞɔ ɝɗɚɎɌ ɛɚɐɣɑɜɖɔɎɌɪɞ, əɌɝɖɚɗɨɖɚ ɟɐɌɗɚɝɨ 

ɝɖɟɗɨɛɞɚɜɟ ɎɧɜɌɓɔɞɨ ɫɜɖɟɪ ɗɔɣəɚɝɞɨ ɟɣɑəɚɏɚ, 

ɚɞɖɜɧɎɤɑɏɚ ɚɐəɟ ɔɓ ɎɑɗɔɣɌɕɤɔɡ ɞɌɕə ɛɜɔɜɚ-

ɐɧ. 

 ȷɔɣəɚ ɓəɌɎɤɔɕ ȼɑəɞɏɑəɌ ɌɖɌɐɑɘɔɖ Ȭ.ɀ. 

ȴɚɠɠɑ, ɝ ɖɚɞɚɜɧɘ ɛɚɗɑɘɔɓɔɜɟɑɞ Ɏ ɝɎɚɑɕ ɝɞɌɞɨɑ 

Ȭ.Ȯ. ȷɟəɌɣɌɜɝɖɔɕ, əɌɡɚɐɔɗ, ɣɞɚ Ɏ ɛɚɜɞɜɑɞɑ, ɝɚ-

ɓɐɌəəɚɘ ɝɖɟɗɨɛɞɚɜɚɘ, ɘɌɗɚ ɝɡɚɐɝɞɎɌ ɝ ɚɜɔɏɔəɌ-

ɗɚɘ; ɣɞɚ ɞɚ ɎɧɜɌɒɑəɔɑ ɘɑɣɞɧ,  ɖɚɞɚɜɚɑ  ɛɜɔ-

ɝɟɞɝɞɎɟɑɞ Ɏ ɗɔɢɑ ȼɑəɞɏɑəɌ əɌ ɝɖɟɗɨɛɞɟɜəɚɘ 

ɛɚɜɞɜɑɞɑ, əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ, 

ɣɞɚ ɗɔɢɟ ȼɑəɞɏɑəɌ  ɍɧɗɌ ɝɎɚɕɝɞɎɑəəɌ ɝɖɚɜɑɑ ɛɑ-

ɣɌɞɨ ɛɚɝɞɚɫəəɚɕ ɘɧɝɗɔ, ɣɑɘ ɘɑɣɞɧ. çȮɝɑ ɩɞɔ 

ɟɖɌɓɌəɔɫ ɌɖɌɐɑɘɔɖɌ ȴɚɠɠɑ, ɚɣɑɎɔɐəɚ Ɏɑɜəɧ  ð  

ɛɔɤɑɞ ȷɟəɌɣɌɜɝɖɔɕ, ð əɚ ɩɞɚ əɑ ɚɍɑɝɢɑəɔɎɌɑɞ 

ɛɌɘɫɞəɔɖɌ ȽɔəɌɕɝɖɚɏɚ. Ȯ ɖɚəɢɑ ɖɚəɢɚɎ, əɌɘ 

ɐɌɒɑ əɑ ɞɌɖ ɎɌɒəɚ ɞɚəɣɌɕɤɑɑ ɝɡɚɐɝɞɎɚ ɝ ȼɑəɞ-

ɏɑəɚɘ. ȶɞɚ ɓəɌɑɞ, əɌɝɖɚɗɨɖɚ ɞɚɣəɚ ɝɡɚɐɝɞɎɚ 

ɗɟɣɤɔɡ ɛɌɘɫɞəɔɖɚɎ, ɖɌɖɔɑ ɘɧ ɔɘɑɑɘ Ɏ ɘɔɜɑ, ɝ 

ɔɡ ɚɜɔɏɔəɌɗɌɘɔé ȰɌ ɔ ɛɚ ɝɟɥɑɝɞɎɟ, ɖɌɖ əɔ 

ɛɜɑɖɜɌɝəɌ ɗɔɣəɚɝɞɨ ȼɑəɞɏɑəɌ, Ɏɝɑ ɒɑ əɌɘ ɚɝɚ-

ɍɑəəɚ ɎɌɒəɚ Ɏ ɛɌɘɫɞəɔɖɑ ɚɍɥɔɕ ɞɔɛ Ɏɑɗɔɖɚɏɚ 

ɟɣɑəɚɏɚ, ɞɔɛ, ɓɌɝɗɟɒɔɎɌɪɥɔɕ ɎɑɗɔɣɌɕɤɑɏɚ ɛɚ-

ɣɞɑəɔɫ, Ɍ Ɏɝɑɏɚ ɩɞɚɏɚ ȽɔəɌɕɝɖɔɕ əɑɝɚɘəɑəəɚ, 

ɐɚɝɞɔɏè.  

ȯɚɗɚɎɌ ȼɑəɞɏɑəɌ ɚɞɗɔɞɌ Ɏ ɍɜɚəɓɑ. çȰɗɫ Ƚɔ-

əɌɕɝɖɚɏɚ, ɝɞɜɑɘɔɎɤɑɏɚɝɫ ɎɚɝɛɜɚɔɓɎɑɝɞɔ Ɏ 

ɍɜɚəɓɑ  ɒɔɓəɨ ɟɘɌ  ɔ ɝɑɜɐɢɌ, ɐɟɡɚɎəɌɫ ɖɜɌɝɚɞɌ  

ɣɑɗɚɎɑɖɌ əɑɚɞɐɑɗɔɘɌ ɚɞ ɠɔɓɔɣɑɝɖɚɕ. ȴ ȼɑəɞɏɑə 

ɐɗɫ əɌɝ Ɏ ɎɧɜɌɒɑəɔɔ ɡɟɐɚɒəɔɖɌ  ð ɗɔɣəɚɝɞɨ, 

ɏɌɜɘɚəɔɣɑɝɖɔ ɝɚɣɑɞɌɪɥɌɫ Ɏ ɝɑɍɑ ɩɞɔ əɌɣɌɗɌ. 

ȳɐɑɝɨ, ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɝɔɗɌ ȯɑɜɖɟɗɑɝɌ, ɝ ɐɜɟ-

ɏɚɕ   ð  ɞɚəɖɚɝɞɨ ɔ ɘɟɐɜɚɝɞɨ ɘɧɝɗɔɞɑɗɫè ð  ɛɔ-

ɤɑɞ Ɏ ɘɚəɚɏɜɌɠɔɔ ɚ Ȯ.Ȭ. ȽɔəɌɕɝɖɚɘ (1971) 

ɖɜɔɞɔɖ Ȯ.Ƚ. ȽɛɑɜɌəɝɖɌɫ. 

 çɋ ɍɧ ɚɓɌɏɗɌɎɔɗ ɏɚɗɚɎɟ ȽɔəɌɕɝɖɚɏɚ ɞɌɖ: 

çȼɑəɞɏɑə, ɖɚɞɚɜɧɕ ɐɟɘɌɑɞ ɚ ɘɔɜɑ, ɚ ɛɜɔɜɚɐɑ ɔ ɚ 

ɒɔɓəɔèè ð  ɟɞɎɑɜɒɐɌɗ Ȭ.Ȯ. ȷɟəɌɣɌɜɝɖɔɕ. 

Ȯ ɝɎɚɑɕ ɜɑɣɔ əɌ ɚɞɖɜɧɞɔɔ ɛɌɘɫɞəɔɖɌ Ȯ.ȶ. 

ȼɑəɞɏɑəɟ 17 ɠɑɎɜɌɗɫ 1928 ɏɚɐɌ  ɔ Ɏ ɛɚɝɗɑɐɟɪ-

ɥɑɕ ɛɟɍɗɔɖɌɢɔɔ Ɏ Ɏɔɐɑ ɟɒɑ ɟɛɚɘɫəɟɞɚɏɚ  ɚɣɑɜ-

ɖɌ çȼɑɎɚɗɪɢɔɚəɑɜ Ɏ əɌɟɖɑ  ð  ȼɑəɞɏɑəè  Ȭ.Ȯ. ȷɟ-

əɌɣɌɜɝɖɔɕ,  Ɏ ɞɚ Ɏɜɑɘɫ  əɌɜɖɚɘ ɛɜɚɝɎɑɥɑəɔɫ,  

ɛɚɐɣɑɜɖɔɎɌɗ ɓəɌɣɑəɔɑ ɗɔɣəɚɝɞɔ ȼɑəɞɏɑəɌ, Ɏ 

ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ,  ɖɌɖ çɞɔɛɌ ɟɣɑəɚɏɚè, Ɏ ɞɚɘ ɣɔɝ-

ɗɑ, ɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɑɑ ɝɚɢɔɌɗɨəɚɕ ɓəɌɣɔɘɚɝɞɔ. 

Ȼɜɔɘɑəɔɞɑɗɨəɚ ɖ ɘɑɐɔɢɔəɑ ɘɌɝɤɞɌɍ ɓəɌɣɑəɔɫ 

ɚɞɖɜɧɞɔɫ  ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ  ɛɜɚɝɞɚ əɑɎɚɓ-

ɘɚɒəɚ ɛɑɜɑɚɢɑəɔɞɨ, ɡɚɞɫ ɍɧ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ 

ɍɚɜɨɍɧ ɝ ɞɟɍɑɜɖɟɗɑɓɚɘ.  Ȯ ɩɞɚɘ, ɖɌɖ ɔ Ɏɚ ɘəɚ-

ɏɚɘ ɐɜɟɏɚɘ  Ɏ ɘɑɐɔɢɔəɑ,  ɔ ɝɚɝɞɚɔɞ ɝɚɢɔɌɗɨəɧɕ 

çɎɖɗɌɐè ɜɑəɞɏɑəɚɗɚɏɔɔ Ɏ ɝɚɎɜɑɘɑəəɟɪ ɝɚɢɔɚɗɚ-

ɏɔɪ, ɚɍɟɝɗɚɎɗɑəəɧɕ çɞɔɛɚɘ ɎɧɐɌɪɥɑɏɚɝɫ ɟɣɑ-

əɚɏɚè. 

 ȮɓɌɔɘɚɝɎɫɓɨ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɡɟɐɚɒɑ-

ɝɞɎɑəəɚɏɚ ɞɎɚɜɣɑɝɞɎɌ Ɏ ɚɍɗɌɝɞɔ ɝɖɟɗɨɛɞɟɜɧ Ɏɧ-

ɜɌɓɔɗɌɝɨ əɑ ɞɚɗɨɖɚ ɛɚɝɜɑɐɝɞɎɚɘ ɛɌɘɫɞəɔɖɌ  Ȯ.ȶ 

ȼɑəɞɏɑəɟ, ɟɝɞɌəɚɎɗɑəəɚɏɚ ɛɑɜɑɐ ɠɌɝɌɐɚɘ ɍɧɎ-

ɤɑɕ ɍɚɗɨəɔɢɧ, ɛɚɝɞɜɚɑəəɚɕ Ɏ ɛɌɘɫɞɨ ɔɘɛɑɜɌ-

ɞɚɜɌ ȬɗɑɖɝɌəɐɜɌ Ɏɞɚɜɚɏɚ ɣɗɑəɌɘɔ ɍɗɌɏɚɞɎɚɜɔ-

ɞɑɗɨəɚɏɚ ɚɍɥɑɝɞɎɌ çɛɚɝɗɑɐɚɎɌɞɑɗɑɕ ɏɚɘɑɚɛɌɞɔɔ 

ɏɚɜɚɐɌ ȽɌəɖɞ-ȻɑɞɑɜɍɟɜɏɌè.  Ƚ ɘɚɘɑəɞɌ ɚɞɖɜɧ-

ɞɔɫ ɛɌɘɫɞəɔɖɌ Ɏ ɠɑɎɜɌɗɑ 1918 ɏɚɐɌ ɛɚ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ Ɏ ɩɞɚɘ ɓɐɌəɔɔ ɜɌɝɛɚɗɌɏɌɪɞɝɫ ɘɑɐɔ-

ɢɔəɝɖɔɑ ɟɣɜɑɒɐɑəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

əɌɛɜɌɎɗɑəɔɫ.   

   Ȯ ɐɜɟɏɟɪ çɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɩɛɚɡɟè 

ɟɒɑ ɐɜɟɏɚɕ ɚɞɑɣɑɝɞɎɑəəɧɕ  ɎɧɐɌɪɥɔɕɝɫ ɡɟ-

ɐɚɒəɔɖ, ɝɖɟɗɨɛɞɚɜ ȸ.ȯ. ȸɌəɔɓɑɜ ɝɚɓɐɌɗ Ɏ 1932 

ɏɚɐɟ ɝɖɟɗɨɛɞɟɜəɧɕ ɛɚɜɞɜɑɞ ɐɚɖɞɚɜɌ ɘɑɐɔɢɔəɧ, 

ɛɜɚɠɑɝɝɚɜɌ, ɎɧɐɌɪɥɑɏɚɝɫ ɚɞɑɣɑɝɞɎɑəəɚɏɚ 

ɜɑəɞɏɑəɚɗɚɏɌ Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ ɝ ɒɔɎɧɘ, ɟɗɧɍɌɪ-

ɥɔɘɝɫ, ɟɘəɧɘ ɔ ɖɜɌɝɔɎɧɘ ɗɔɢɚɘ. ȭɪɝɞ ɍɧɗ   

ɔɝɛɚɗəɑə ɝ ɛɜɔɝɟɥɑɕ  ɝɖɟɗɨɛɞɚɜɟ ɞɥɌɞɑɗɨəɚ-

ɝɞɨɪ, Ɏ ɩɞɚɘ ɘɚɒəɚ ɟɍɑɐɔɞɨɝɫ, ɜɌɝɝɘɌɞɜɔɎɌɫ 

ɝɖɟɗɨɛɞɟɜɧ əɌ ɝɞɌəɢɔɔ ȻɗɚɥɌɐɨ ȼɑɎɚɗɪɢɔɔ Ɏ 

ȸɚɝɖɚɎɝɖɚɘ ɘɑɞɜɚ, Ɏ  ɘɜɌɘɚɜɑ ɔ  ɍɜɚəɓɑ. Ȯɛɚ-

ɝɗɑɐɝɞɎɔɔ, ɍɪɝɞ ɍɧɗ ɛɚɐɌɜɑə Ƚ.Ȭ. ȼɑɕəɍɑɜɏɟ ɔ 

Ɏɜɟɣɑə ɑɘɟ Ɏ 1947 ɏɚɐɟ Ɏɚ Ɏɜɑɘɫ ɛɜɌɓɐəɚɎɌəɔɫ 

ɑɏɚ  ɛɫɞɔɐɑɝɫɞɔɗɑɞɔɫ əɌ ɓɌɝɑɐɌəɔɔ ȸɚɝɖɚɎɝɖɚɏɚ 

əɌɟɣəɚɏɚ ɚɍɥɑɝɞɎɌ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ. 

Ȯ 1966 ɏɚɐɟ  ɍɜɚəɓɚɎɧɕ  ɍɪɝɞ ɍɧɗ ɟɝɞɌəɚɎɗɑə Ɏ 

Ɏɔɐɑ ɘɑɘɚɜɔɌɗɨəɚɕ ɝɖɟɗɨɛɞɟɜɧ əɌ ɘɚɏɔɗɑ Ƚ.Ȭ. 

ȼɑɕəɍɑɜɏɌ Ɏ ȸɚɝɖɎɑ.  ȶɚɛɔɫ ɍɪɝɞɌ,  Ɏɧɛɚɗəɑə-

əɌɫ ɟɒɑ ɡɟɐɚɒəɔɖɚɘ Ⱥ.ȸ. ȸɌəɔɓɑɜɚɘ ɛɚ ɏɔɛɝɚ-

Ɏɚɘɟ ɎɌɜɔɌəɞɟ ɝɖɟɗɨɛɞɟɜɧ  ɑɏɚ ɚɞɢɌ, ɛɚɓɐəɑɑ 

ɍɧɗɌ ɛɑɜɑɐɌəɌ Ɏ ɘɟɓɑɕ ɔɝɞɚɜɔɔ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɔ ɜɌɐɔɚɗɚɏɔɔ  Ɏ ȹȴȴ ɘɑɐɔɢɔəɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ 

Ɏ ɏɚɜɚɐɑ Ⱥɍəɔəɝɖɑ.    

ȶɜɚɘɑ ɝɖɟɗɨɛɞɟɜəɚɏɚ ɝɟɥɑɝɞɎɟɑɞ ɔ ɏɜɌɠɔ-

ɣɑɝɖɔɕ, ɚɣɑəɨ ɟɐɌɣəɧɕ ɖɌɜɌəɐɌɤəɧɕ  ɛɚɜɞɜɑɞ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ (25ɡ30 ɝɘ) əɑɔɓɎɑɝɞəɚɏɚ ɌɎɞɚɜɌ 

(ɛɚɐɛɔɝɨ əɌ ɜɔɝɟəɖɑ əɑɜɌɓɍɚɜɣɔɎɌ). Ȼɚɜɞɜɑɞ  

ɐɌɞɔɜɚɎɌə ɠɑɎɜɌɗɑɘ  1954 ɏɚɐɌ. ȹɌ əɑɘ Ƚ.Ȭ. 

ȼɑɕəɍɑɜɏ ɔɓɚɍɜɌɒɑə ɝɔɐɫɥɔɘ ɓɌ ɛɔɝɨɘɑəəɧɘ 

ɝɞɚɗɚɘ ɝ əɑɚɍɡɚɐɔɘɧɘ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɔ ɣɌɝɞɚ 

ɔɝɛɚɗɨɓɟɑɘɧɘ ɜɑəɞɏɑəɚɗɚɏɌɘɔ ɐɗɫ ɜɌɝɝɘɌɞɜɔ-

ɎɌəɔɫ ɐɑɞɌɗɑɕ  ɔɓɚɍɜɌɒɑəɔɫ çɚɜɟɐɔɑɘ ɛɜɚɔɓ-

ɎɚɐɝɞɎɌè ð  ɗɟɛɚɕ Ɏ ɛɜɌɎɚɕ ɜɟɖɑ. Ȼɚɜɞɜɑɞ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɡɚɐɔɞɝɫ əɌ ɖɌɠɑɐɜɑ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȻɑɜɎɚɏɚ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘɑəɔ ȴ.ȸ. ȽɑɣɑəɚɎɌ. 

  ȶɌɖ ɡɟɐɚɒɑɝɞɎɑəəɚɑ ɛɜɚɔɓɎɑɐɑəɔɑ, Ɏɧ-

ɛɚɗəɑəəɚɑ Ɏ  ɞɑɡəɔɖɑ  ɜɔɝɟəɖɌ, ɛɚɜɞɜɑɞ Ƚ.Ȭ. 

ȼɑɕəɍɑɜɏɌ, əɑɝɘɚɞɜɫ əɌ ɗɌɖɚəɔɣəɚɝɞɨ, ɛɑɜɑɐɌɑɞ 

ɡɌɜɌɖɞɑɜ ɛɚɜɞɜɑɞɔɜɟɑɘɚɏɚ: ɟɘəɚɏɚ, ɛɜɚəɔɢɌ-

ɞɑɗɨəɚɏɚ, ɢɑɗɑɟɝɞɜɑɘɗɑəəɚɏɚ  ɣɑɗɚɎɑɖɌ, ɎɜɌɣɌ ɔ 

ɖɜɟɛəɚɏɚ ɟɣɑəɚɏɚ (ɜɔɝ. 3). ȴɘɑəəɚ   ɞɌɖɔɘ ɑɏɚ  

ɛɚɘəɫɞ  ɓəɌɎɤɔɑ ɑɏɚ ɝɚɎɜɑɘɑəəɔɖɔ. 

  ȴɓ ɝɖɟɗɨɛɞɟɜəɧɡ ɛɜɚɔɓɎɑɐɑəɔɔ, ɔɘɑɪ-

ɥɔɡ ɚɞəɚɤɑəɔɑ ɖ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɓɌɝɗɟɒɔɎɌɑɞ 

ɍɧɞɨ ɚɞɘɑɣɑəəɧɘ ɍɜɚəɓɚɎɧɕ ɍɪɝɞ ɖɜɟɛəɚɏɚ 

ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ,  ɛɜɚɠɑɝɝɚɜɌ, ɌɖɌ-

ɐɑɘɔɖɌ ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ, ɚɜɏɌəɔɓɌɞɚɜɌ  ɝɞɜɚɔ-

ɞɑɗɨɝɞɎɌ ɔ ɛɑɜɎɚɏɚ ɐɔɜɑɖɞɚɜɌ ɂɑəɞɜɌ ɘɑɐɔɢɔə-

ɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ Ɏ ɏ. Ⱥɍəɔəɝɖɑ (ɜɔɝ. 4). ȭɪɝɞ 

ɍɧɗ  Ɏɧɛɚɗəɑə ɔɓɎɑɝɞəɧɘ, ɞɌɗɌəɞɗɔɎɧɘ  ɝɖɟɗɨ-

ɛɞɚɜɚɘ Ȯ. ȶɗɧɖɚɎɧɘ ɔ  əɑɚɐəɚɖɜɌɞəɚ ɐɑɘɚə-

ɝɞɜɔɜɚɎɌɗɝɫ əɌ ɡɟɐɚɒɑɝɞɎɑəəɧɡ ɎɧɝɞɌɎɖɌɡ  Ɏ 

ȽɄȬ ɔ ȼɑɝɛɟɍɗɔɖɑ ȶɟɍɌ Ɏ ɤɑɝɞɔɐɑɝɫɞɧɑ - ɝɑɘɔ-

ɐɑɝɫɞɧɑ ɏɚɐɧ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ.  

 ȳəɌɣɔɞɑɗɨəɧɑ ɛɚ ɘɌɝɤɞɌɍɌɘ ɡɟɐɚɒɑ-

ɝɞɎɑəəɧɑ ɚɍɜɌɓɧ, əɌɎɑɫəəɧɑ ɔ ɝɎɫɓɌəəɧɑ  ɝ 

ɜɑəɞɏɑəɚɗɚɏɔɑɕ ɔ ɜɌɐɔɚɗɚɏɔɑɕ, ɛɜɔɝɟɞɝɞɎɟɪɞ Ɏ 

əɑɖɚɞɚɜɧɡ  ɛɜɚɔɓɎɑɐɑəɔɫɡ  ɔɓɎɑɝɞəɧɡ ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɛɚɩɞɚɎ ð ȼ.ȸ. ȼɚɒɐɑɝɞɎɑəɝɖɚɏɚ ɔ Ȭ.Ȭ. 

Ȯɚɓəɑɝɑəɝɖɚɏɚ. ȾɌɖ, Ɏ ɛɚɩɘɑ çȻɚɝɎɫɥɑəɔɑè 

(1969) ɛɚɩɞ ȼ.ȸ. ȼɚɒɐɑɝɞɎɑəɝɖɔɕ, ɚɍɜɌɥɌɫɝɨ ɖ 

ɛɑɜɎɚɘɟ ɖɚɝɘɚəɌɎɞɟ Ɋ.Ȭ. ȯɌɏɌɜɔəɟ ɔ  ɛɚɐɣɑɜ-

ɖɔɎɌɫ  ɓəɌɣɑəɔɑ ɐɗɫ Ɏɝɑɡ ɗɪɐɑɕ ɛɗɌəɑɞɧ ɛɑɜɎɚ-

ɏɚ ɛɚɗɑɞɌ ɣɑɗɚɎɑɖɌ Ɏ ɖɚɝɘɔɣɑɝɖɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ, 

Ɏ ɛɚɐɜɌɓɐɑɗɑ çȮɑɣəɧɕ ɚɏɚəɨè ɛɔɤɑɞ: 

 

ȽɎɑɞ Ɏɑɣəɚɏɚ ɚɏəɫ - ɒɌɜ Ɏɑɥɑɏɚ ɖɚɝɞɜɌ, 

Ⱦɑɍɑ ɜɌɝɝɎɑɞ ɜɚɐəɫ, ɞɑɍɑ  ɓɌɜɫ  ɝɑɝɞɜɌ. 

Ȯɝɑɘ, ɝɍɔɎɤɔɘɝɫ ɝ ɛɟɞɔ, Ɏɝɑɘ ɜɟɡəɟɎɤɔɘ 

        ɝ ɖɚəɫ,  

Ȱɚɜɚɏɟ ɚɝɎɑɞɔ, ɝɎɑɞ Ȯɑɣəɚɏɚ ɚɏəɫ! 

 

ȯɟɐɫɥɔɕ əɌɐ ɝɞɜɚɖɚɕ, əɑ ɝɖɌɓɌəəɚɕ əɔɖɑɘ,                   

ȸɫɞɟɥɔɕɝɫ ɚɏɚəɨ, ɞɧ ɐɗɫ ɘɑəɫ  -  ɜɑəɞɏɑə! 

ȼɑəɞɏɑə  -  ɛɚɖɌ ɐɌəɚ ɐɑɜɒɌɞɨ Ɏ ɜɟɖɌɡ ɛɑɜɚ, 

ȶɚɏɐɌ ɣɑɜəɧɘ - ɣɑɜəɚ, ɖɚɏɐɌ ɍɑɗɧɘ - ɍɑɗɚé 

 

Ƚɗɑɐɟɑɞ, əɌ əɌɤ Ɏɓɏɗɫɐ, ɚɍɜɌɞɔɞɨ ɎəɔɘɌ-

əɔɑ ɝ ɖɌɖɚɕ ɓəɌɣɔɞɑɗɨəɚɝɞɨɪ ɌɎɞɚɜ ɛɚɩɞɔɣɑɝɖɚ-

ɏɚ  ɛɜɚɔɓɎɑɐɑəɔɫ ɛɜɚɔɓəɚɝɔɞ ɖɗɪɣɑɎɚɑ ɝɗɚɎɚ  

ɐɌəəɚɏɚ ɛɚɩɞɔɣɑɝɖɚɏɚ ɠɜɌɏɘɑəɞɌ: çȼȱȹȾȯȱȹ!è 

ȱɥɑ ɍɚɗɑɑ ɫɎɝɞɎɑəəɚ, ɚɍɜɌɓɧ, əɌɎɑɫəəɧɑ  

ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɑɕ, ɘɚɒəɚ ɚɍəɌɜɟɒɔɞɨ Ɏ 

ɞɎɚɜɣɑɝɞɎɑ Ȭ. Ȯɚɓəɑɝɑəɝɖɚɏɚ. ȾɌɖ, ɍɌɗɗɌɐɌ çȰɚɖ-

ɞɚɜ Ⱥɝɑəɨè (1970) ɛɚɝɎɫɥɑəɌ  ɛɚɐɎɔɏɟ ɜɟɝɝɖɚɏɚ 

ɎɜɌɣɌ Ɏɚ ɎɜɌɒɑɝɖɚɘ ɛɗɑəɟ Ɏɚ Ɏɜɑɘɫ Ȯɑɗɔɖɚɕ 

ȺɞɑɣɑɝɞɎɑəəɚɕ  Ɏɚɕəɧ. Ȯ ɢɑəɞɜɑ  ɛɚɩɞɔɣɑɝɖɚɏɚ 

ɛɜɚɔɓɎɑɐɑəɔɫ ɛɜɑɐɝɞɌɎɗɑə  ɚɍɜɌɓ ɐɚɖɞɚɜɌ ɉɝ-

ɝɑəɌ. ȶɌɖ ɝɚɚɍɥɌɑɞ ɌɎɞɚɜ Ɏ ɛɜɑɐɔɝɗɚɎɔɔ ɖ ɍɌɗ-

ɗɌɐɑ, ɛɚɐ ɞɌɖɚɕ ɠɌɘɔɗɔɑɕ ɛɚɐɛɚɗɨɥɔɖɔ ɓəɌɗɔ 

ɐɚɖɞɚɜɌ ȸ.ȯ. ɉɝɝɔ-ɉɓɔəɏɑ, ɜɌɍɚɞɌɪɥɑɏɚ ɛɚɝɗɑ 

Ɏɚɕəɧ  ɜɑəɞɏɑəɚɗɚɏɚɘ Ɏ ɏɚɜɚɐɑ ɋɗɞɌ Ɏ ȶɜɧɘɟ. 

Ȱɚɖɞɚɜ,  ɟɜɚɒɑəɑɢ  ȰɚəɍɌɝɝɌ, ɗɌɞɧɤ ɛɚ əɌɢɔɚ-

əɌɗɨəɚɝɞɔ, ɍɟɐɟɣɔ Ɏ ɛɗɑəɟ, ɝɞɌɗ ɏɗɌɎəɧɘ ɎɜɌ-

ɣɚɘ ȻɌɎɗɚɏɜɌɐɝɖɚɏɚ ɗɌɏɑɜɫ ɐɗɫ Ɏɚɑəəɚɛɗɑəəɧɡ 

ɔ, əɑɝɘɚɞɜɫ əɌ ɛɚɝɞɚɫəəɚ ɏɜɚɓɫɥɟɪ ɑɘɟ ɝɘɑɜɞɨ, 

ɛɜɑɎɜɌɞɔɗ ɏɚɝɛɔɞɌɗɨ Ɏ çɖɚɘɍɔəɌɞ ɛɚɍɑɏɚɎ ɖ 

ɛɌɜɞɔɓɌəɌɘè. Ȼɚɐ Ɏɔɐɚɘ ɞɫɒɑɗɚɕ ɍɚɗɑɓəɔ ɍɧɗɚ 

ɛɑɜɑɛɜɌɎɗɑəɚ ɖ ɛɌɜɞɔɓɌəɌɘ ɍɚɗɑɑ ɞɧɝɫɣɔ ɣɑɗɚ-

Ɏɑɖ, Ɍ ɚɖɚɗɚ ɛɫɞɔ ɞɧɝɫɣ ɘɚɗɚɐɧɡ ɒɔɞɑɗɑɕ ɏɚɜɚ-

ɐɌ ɍɧɗɚ ɝɛɌɝɑəɚ ɚɞ ɟɏɚəɌ Ɏ ȯɑɜɘɌəɔɪ.   

            

 

ȼɔɝ. 3. ȶɌɜɌəɐɌɤəɧɕ ɛɚɜɞɜɑɞ ɛɜɚɠɑɝɝɚɜɌ 

Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ. 

     

ȼɔɝ. 4. Ȼɜɚɠɑɝɝɚɜ ȯ.Ȭ. ȳɑɐɏɑəɔɐɓɑ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 çȯɗɌɎɎɜɌɣ əɑɘɑɢɖɚɏɚ ɗɌɏɑɜɫ, 

əɌɓəɌɣɑəəɧɕ ɔɓ ɛɗɑəəɧɡ, 

 ȮɧɎɚɐɔɞ əɚɣɌɘɔ Ɏ ɖɚɗɍɑ 

   əɑɎɔɐɌəəɟɪ ɍɚɗɑɓəɨ,  

 ȸɌɤɔəɧ ɟɎɚɓɫɞ ɘɑɜɞɎɧɡ, 

              ɝɘɑɜɓɤɔɡɝɫ, ɖɌɖ ɛɚɗɑəɨɫ, 

 Ȭ ɟɞɜɚɘ ɚɒɔɎɤɔɑ ɞɜɟɛɧ 

              ɝɞɜɔɏɟɞ ɌɎɞɚɘɌɞɌɘɔ ɗɑɝè. 

 

çɉɞɚ ɝɗɔɤɖɚɘ əɑɎɑɜɚɫɞəɚ, ɣɞɚɍɧ ɗɑɣɨ Ɏ 

ɝɞɔɡɔ ɍɟɖɎɌɗɨəɚè, ð ɛɔɤɑɞ Ɏ ɛɜɑɐɔɝɗɚɎɔɔ ɖ ɍɌɗ-

ɗɌɐɑ  ɛɚɩɞ Ȭ. Ȯɚɓəɑɝɑəɝɖɔɕ, ɚɍɦɫɝəɫɫ, ɛɚɣɑɘɟ 

ɐɚɖɞɚɜ Ⱥɝɑəɨ Ɏɧɘɧɤɗɑəəɧɕ ɛɑɜɝɚəɌɒ.  Ȯ ɩɛɔ-

ɗɚɏɑ, Ɏ ɖɚɞɚɜɚɘ ɌɎɞɚɜ ɎɝɞɜɑɣɌɑɞɝɫ ɝ ɏɑɜɚɑɘ ɛɚ-

ɝɗɑ Ɏɚɕəɧ, ɔɡ  ɎɝɞɜɑɣɌ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɖɌɍɔəɑɞɑ 

ɜɑəɞɏɑəɚɗɚɏɌ, ɛɚ ɚɍɜɌɓəɚɘɟ ɎɧɜɌɒɑəɔɪ  ɌɎɞɚɜɌ 

ð çɔɝɛɚɎɑɐɌɗɨəɑè, ɐɚɖɞɚɜ ɛɚɖɌɓɧɎɌɑɞ çéɝɖɎɚɓɨ 

ɝɘɑɤɗɔɎɧɑ ɝɗɑɓɧ éɖɚɗɗɑɖɢɔɪ ɜɑəɞɏɑəɚɖɟɜɨɑ-

ɓɚɎè. 

 

çȶɌɖ ɛɑɕɓɌɒɔ ɗɟəɧ, ɎɌɤɔ ɝəɔɘɖɔ ɞɚɝɖɟɪɞ ɍɑɓ 

              ɎɧɘɛɑɗɚɎ, 

ȮɔɗɖɌ ɝɜɑɐəɑɕ ɐɗɔəɧ, ɑɑ ɝ Ɏɚɐɖɚɕ Ɏɧɛɔɗɔ. 

ɉɞɚɞ ɝɦɑɗ ɘɑɐɌɗɨɚə, ɣɞɚɍɧ ɝ ɗɔɣɔɖɚɘ ɍɧɞɨ əɑ  

    Ɏ ɜɌɓɗɟɖɑ. 

Ⱥ, ɟɗɧɍɖɔ ɘɌɐɚəə Ɏ ɖɌɞɚɗɔɣɑɝɖɔɡ ɐɑɍɜɫɡ  

   ɒɑɗɟɐɖɌ! 

ȴ ɚɞɜɑɤɑəəɚ ɔ ɎɌɒəɚ, ɡɜɌəɫ  əɑɓɌɎɔɝɔɘɚɝɞɨ 

 ɡɚɐɌ, 

ȶɌɖ ɖɟɜɌəɞɧ əɌ ɍɌɤəɫɡ, ɝɎɔɝɌɗɔ ɣɌɝɧ Ɏ  

  ɛɔɥɑɎɚɐɌɡè. 

 

 ȴ Ɏ ɐɜɟɏɔɡ ɝɞɔɡɌɡ, əɌɛɔɝɌəəɧɡ Ɏ ɜɌɓəɚɑ 

Ɏɜɑɘɫ, ɛɚɩɞ ɛɚɗɨɓɟɑɞɝɫ ɚɍɜɌɓɌɘɔ, əɌɎɑɫəəɧɘɔ 

ɔɗɔ ɛɜɫɘɚ ɝɎɫɓɌəəɧɘɔ ɝ ɜɑəɞɏɑəɚɗɚɏɔɑɕ ɔ ɜɌ-

ɐɔɚɗɚɏɔɑɕ, ɎɧɜɌɒɌɫ ɩɞɔɘ, Ɏ ɣɌɝɞəɚɝɞɔ,  ɔ ɝɎɚɪ 

ɌɖɞɔɎəɟɪ ɏɜɌɒɐɌəɝɖɟɪ ɛɚɓɔɢɔɪ. ȾɌɖ, Ɏ ɐɌɗɑ-

ɖɚɘ 1957 ɏɚɐɟ Ɏ ɝɍɚɜəɔɖɑ çȹɑ ɚɞɜɑɖɔɝɨè ɍɧɗɚ 

ɚɛɟɍɗɔɖɚɎɌəɚ ɝɗɑɐɟɪɥɑɑ ɝɞɔɡɚɞɎɚɜɑəɔɑ: 

 

       çȮ Ɏɑɖ ɎɌɜɎɌɜɝɞɎɌ ɔ ɌɞɚɘɌ 

       ȸɧ ð Ɍɖɟɤɑɜɧ əɚɎɚɏɚ,  

       ȹɌɘ ɩɞɌ ɟɣɌɝɞɨ ɌɐɚɎɌ   

       Ȼɚ əɜɌɎɟ ɔ  çɛɚ əɚɜɚɎɟèé 

 

       Ȼɚɛɜɚɍɟɕɞɑ ɛɜɔ ɜɚɐɌɡ 

       Ȼɚɐɚɍəɧɡ ɛɚɝɞɚɫɞɨ, 

       ȽɏɚɜɌɞɨ əɌ ɩɗɑɖɞɜɚɐɌɡ     

       ȴ Ɏ ɜɟɖɔ ɜɌɐɔɕ ɍɜɌɞɨ, 

 

       ȴ ɝɣɌɝɞɗɔɎ ɩɞɚɕ ɐɚɗɑɕ  

       Ɂɟɐɚɒəɔɖ Ɏ ɘɌɝɞɑɜɝɖɚɕ  

       Ƚɞɚɔɞ, ɝɘɑɜɞɑɗɨəɚ ɍɚɗɑə 

       ȭɚɗɑɓəɨɪ ɗɟɣɑɎɚɕè. 

  

ȴ ɝɞɔɡɚɞɎɚɜɑəɔɑ çȼɑəɞɏɑəɝəɔɘɚɖè (əɌ ɘɚ-

ɞɔɎ Ȯ.ȷ. ȽɘɔɞɌ)  ɔɓ ɖəɔɏɔ çȽɚɍɗɌɓəè (1978) 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɔəɞɑɜɑɝ ɝ ɞɑɡ ɒɑ ɛɚɓɔɢɔɕ.  ȿɣɔ-

ɞɧɎɌɫ ɝɔɗɟ ɚɍɚɓəɌɣɑəəɧɡ Ɏ əɑɘ ɡɟɐɚɒɑɝɞɎɑə-

əɧɡ ɚɍɜɌɓɚɎ, ɚəɚ, ɐɚɛɟɝɖɌɪ (Ȭ. Ʉɑɡɞɑɜ), ɝ ɟɝɛɑ-

ɡɚɘ   ɘɚɏɗɚ   ɍɧ   ɍɧɞɨ  ɔɝɛɚɗɨɓɚɎɌəɚ  Ɏ  ɜɌɘɖɌɡ   

ɟəɔɎɑɜɝɔɞɑɞɝɖɚɕ ɛɜɚɏɜɌɘɘɧ  Ɏ ɖɌɣɑɝɞɎɑ ɔɗɗɪ-

ɝɞɜɌɢɔɔ ɖ ɟɣɑɍəɚɘɟ ɛɚɝɚɍɔɪ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ: 

                                  

çȰɑɜɒɟ ɫ ɞɎɚɔ ɖɚɝɞɔ ɞɌɓɚɎɧɑ ɛɚɝɗɑ ɛɌɐɑəɔɫ, 

ȶɌɖ ɐɑɜɒɌɞ ɞɜɑɝəɟɎɤɟɪ ɎɌɓɟ, 

ȸəɑ ɜɑəɞɏɑəɚɗɚɏ ɔɡ ɛɚɖɌɓɧɎɌɑɞ 

Ⱥə ɛɌɜɑəɨ ɐɑɗɨəɧɕé 

 

ȴ ɑɥɑ: 

çȸəɑ ɝəɔɞɝɫ ɍɚɗɑɎɌɫ ɞɜɑɥɔəɌ, 

ȶɚɞɚɜɌɫ ɝɎɑɞɗɌ əɌ ɝəɔɘɖɑéè 

 

çȮɧɝɞɜɌɐɌəəɧɕ Ɏɓɐɚɡ ɘɑɞɌɠɚɜɧè ð ɏɚɎɚ-

ɜɔɞ Ȭ.Ȭ. Ȯɚɓəɑɝɑəɝɖɔɕ (ɜɔɝ. 5).  

  çȻɚɜɌɓɔɞɑɗɨəɧ ɘɑɞɌɠɚɜɧ ɛɚɩɞɌé, ɝɘɚə-

ɞɔɜɚɎɌəəɧɑ əɌ ɖɚəɝɞɜɟɖɢɔɫɡ ɝɎɚɍɚɐəɚɏɚ ɜɔɞ-

ɘɌé, ɛɚɐɣɔəɑəəɚɏɚ  ɚɐəɚɕ, ɑɐɔəɝɞɎɑəəɚɕ ɛɚɎɑ-

ɗɔɞɑɗɨəɔɢɑ  ð ɘɧɝɗɔè,  ð   ɎɚɝɖɗɔɢɌɑɞ Ɏ ɛɜɑɐɔ-

ɝɗɚɎɔɔ  ɖ ɚɐəɚɘɟ ɔɓ ɝɍɚɜəɔɖɚɎ ɛɚɩɞɌ Ȭ. Ȯɚɓəɑ-

ɝɑəɝɖɚɏɚ ɛɔɝɌɞɑɗɨ Ȯ.Ȼ. ȶɌɞɌɑɎ. ȶɌɖ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ ɎɧɤɑɛɜɔɎɑɐɑəəɧɑ ɛɚɩɞɔɣɑɝɖɔɑ ɠɜɌɏ-

ɘɑəɞɧ, ɜɑəɞɏɑəɚɗɚɏɔ ɔ ɜɌɐɔɚɗɚɏɔ əɑ ɘɚɏɟɞ əɑ 

ɝɚɏɗɌɝɔɞɨɝɫ ɝ ɩɞɚɕ ɚɢɑəɖɚɕ. 

 çȸɑɞɌɠɚɜɧ Ȯɚɓəɑɝɑəɝɖɚɏɚ əɑ ɟɖɜɌɤɑəɔɑ. 

Ⱥəɔ ɎɝɑɏɐɌ əɑɝɟɞ ɛɚɗəɚɘɌɝɤɞɌɍəɟɪ ɝɘɧɝɗɚɎɟɪ 

əɌɏɜɟɓɖɟè, ð ɛɔɤɑɞ Ȯ.Ȼ. ȶɌɞɌɑɎ ɔ ɔɗɗɪɝɞɜɔɜɟɑɞ 

ɩɞɚɞ  ɞɑɓɔɝ ɎɑɝɨɘɌ ɟɍɑɐɔɞɑɗɨəɧɘ ɐɗɫ ɞɚɏɚ Ɏɜɑ-

ɘɑəɔ ɛɜɔɘɑɜɚɘ ɛɚɐɣɑɜɖəɟɞɚɕ  ɘɑɞɌɠɚɜɧ: 

 

çȺɐəɌɒɐɧ, ɝɞɌɎ ɓɜɑɗɑɕ ɔɓ ɝɛɑɤəɚɕ  

                     ɛɚɎɝɑɐəɑɎəɚɝɞɔ 

ȸɧ Ɏɡɚɐɔɘ Ɏ ɘɌɎɓɚɗɑɕ, ɖɌɖ Ɏ ɖɌɍɔəɑɞ  

             ɜɑəɞɏɑəɚɎɝɖɔɕ. 

Ȯəɑ ɝɛɗɑɞɑə ɔ ɗɑɏɑəɐ, ɍɑɓ ɤɌɛɖɔ, ɍɑɓ ɛɜɔɖɜɌɝ, 

ȴ  ȷɑəɔə ɖɌɖ ɜɑəɞɏɑə ɛɜɚɝɎɑɣɔɎɌɑɞ əɌɝè. 

 

çȮ ɐɌəəɚɕ ɘɑɞɌɠɚɜɑ,  ð   ɛɜɚɐɚɗɒɌɑɞ Ȯ.Ȼ. 

ȶɌɞɌɑɎ, ð ɓɌɗɚɒɑəɌ ɎɌɒəɌɫ  ɘɧɝɗɨ. Ȼɚɐɚɍəɚ 

ɝɛɑɖɞɜɟ ɝɚɗəɑɣəɚɏɚ ɝɎɑɞɌ, ɘɑɞɌɠɚɜɌ ɝɚɐɑɜɒɔɞ, 

ɖɜɚɘɑ Ɏɔɐɔɘɧɡ, çɜɌɓɗɔɣɔɘɧɡ ɓɜɑəɔɑɘè ɣɌɝɞɑɕ,  

ɔ əɑɎɔɐɔɘɧɑ (ɣɔɞɌɕ ð ɜɑəɞɏɑəɚɎɝɖɔɑ, (Ȭ. Ʉɑɡ-

ɞɑɜ)), ɖɌɖ ɍɧ əɑɓɜɔɘɚ, ɛɜɚəɔɖɌɪɥɔɑ Ɏ ɣɑɗɚɎɑ-

 

ȼɔɝ. 5. Ȭəɐɜɑɕ Ȯɚɓəɑɝɑəɝɖɔɕ ɔ ȮɗɌɐɔɘɔɜ       

Ȯɧɝɚɢɖɔɕ Ɏ ȾɑɌɞɜɑ əɌ ȾɌɏɌəɖɑ ɛɚɝɗɑ ɝɛɑɖɞɌɖɗɫ 

òȬəɞɔɘɔɜɧó. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɣɑɝɖɟɪ ɐɟɤɟè. Ƚ ɏɚɜɐɚɝɞɨɪ ɓɌ ɜɑəɞɏɑəɚɗɚɏɔɪ 

ɘɚɒəɚ ɣɔɞɌɞɨ ɩɞɔ ɝɞɜɚɖɔ, ɛɚəɔɘɌɫ, ɣɞɚ əɑ ɘəɚ-

ɏɔɑ ɘɑɐɔɢɔəɝɖɔɑ ɝɛɑɢɔɌɗɨəɚɝɞɔ əɌɤɗɔ ɚɞɜɌ-

ɒɑəɔɑ  Ɏ ɛɚɩɓɔɔ Ɏ Ɏɔɐɑ ɝɞɚɗɨ ɍɚɗɨɤɚɕ ɝɔɗɧ ɡɟ-

ɐɚɒɑɝɞɎɑəəɧɡ ɚɍɜɌɓɚɎ.  

  Ȯ ɛɜɚɔɓɎɑɐɑəɔɫɡ ɚɞɑɣɑɝɞɎɑəəɚɕ ɡɟɐɚɒɑ-

ɝɞɎɑəəɚɕ ɛɜɚɓɧ (ɜɌɝɝɖɌɓ, ɛɚɎɑɝɞɨ, ɜɚɘɌə ɔ ɐɜɟ-

ɏɔɑ ɗɔɞɑɜɌɞɟɜəɧɑ ɒɌəɜɧ) ɛɜɚɍɗɑɘɧ, ɝɎɫɓɌəəɧɑ 

ɝ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ ɞɌɖɒɑ əɑ ɘɚɏɗɔ əɑ ɛɚ-

ɗɟɣɔɞɨ ɝɎɚɑɏɚ ɚɞɜɌɒɑəɔɫ. 

 Ȯ ɔɓɎɑɝɞəɚɘ ɜɚɘɌəɑ-ɞɜɔɗɚɏɔɔ Ɋ.Ȼ. ȯɑɜ-

ɘɌəɌ çȰɑɗɚ, ɖɚɞɚɜɚɘɟ ɞɧ ɝɗɟɒɔɤɨè (1957), çȰɚ-

ɜɚɏɚɕ ɘɚɕ ɣɑɗɚɎɑɖè (1961), çɋ ɚɞɎɑɣɌɪ ɓɌ Ɏɝɑè 

(1964), ɜɚɘɌəɑ-ɩɛɚɛɑɔ ɚ ɛɟɞɫɡ ɐɟɡɚɎəɚɏɚ ɜɌɓɎɔ-

ɞɔɫ ɗɔɣəɚɝɞɔ ɎɧɎɑɐɑə ɚɍɜɌɓ  ɏɗɌɎəɚɏɚ ɏɑɜɚɫ, 

ɎɜɌɣɌ-ɡɔɜɟɜɏɌ, ɖɚɞɚɜɧɕ Ɏ ɜɌɘɖɌɡ ɝɎɚɑɕ ɛɜɚ-

ɠɑɝɝɔɚəɌɗɨəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɝɌɘɚɚɞɎɑɜɒɑəəɧɡ 

əɌɟɣəɧɡ ɔɓɧɝɖɌəɔɕ  ɞɑɝəɚ ɝɚɛɜɔɖɌɝɌɑɞɝɫ ɝ 

ɜɑəɞɏɑəɚɗɚɏɔɑɕ ɔ ɜɌɐɔɚɗɚɏɔɑɕ. ɉɛɔɓɚɐɧ ɩɞɔ Ɏ 

ɜɚɘɌəɑ əɌɛɔɝɌəɧ ɝ ɍɚɗɨɤɚɕ ɐɚɝɞɚɎɑɜəɚɝɞɨɪ ɔ 

ɡɟɐɚɒɑɝɞɎɑəəɚɕ ɝɔɗɚɕ. 

ȳɌɛɚɘɔəɌɑɞɝɫ ɩɛɔɓɚɐ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɞɫɒɑɗɚ ɜɌəɑəəɚɏɚ Ɏɚ Ɏɜɑɘɫ Ɏɚɕ-

əɧ  Ɍəɏɗɔɕɝɖɚɏɚ  ɚɠɔɢɑɜɌ, Ɏ ɖɚɞɚɜɚɘ ɜɌɝɛɚɓəɌ-

ɎɌəɔɑ ɛɟɗɔ Ɏ ɗɑɏɖɚɘ, ɛɑɜɑɗɚɘɚɎ ɜɑɍɑɜ ɔ ɞɜɌɎ-

ɘɌɞɔɣɑɝɖɚɏɚ ɛɗɑɎɜɔɞɌ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɚɣɞɔ ɝ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɞɚɣəɚɝɞɨɪ. Ȯ ɚɐəɚɕ ɔɓ ɝɢɑə 

ɜɚɘɌəɌ ɜɌəɑəəɧɕ ɏɑɜɚɕ ɝ ɏɚɜɑɣɨɪ ɐɟɘɌɑɞ ɚ əɑ-

Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɝɎɫɓɔ ɝ ɛɚɗɟɣɑəəɧɘ ɜɌəɑəɔɑɘ Ɏ 

ɍɟɐɟɥɑɘ ɚɝɞɌɎɌɞɨɝɫ  Ɏ ɘɑɐɔɢɔəɝɖɚɕ ɛɜɚɠɑɝɝɔɔ 

ɡɔɜɟɜɏɚɘ, Ȯ ɍɑɝɑɐɑ ɝ əɔɘ ɘɌɝɞɔɞɧɕ ɌɖɌɐɑɘɔɖ, 

ɏɚɎɚɜɫ ɚ ɘəɚɏɔɡ ɐɜɟɏɔɡ ɓɌɘɑɣɌɞɑɗɨəɧɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ  ɝɛɑɢɔɌɗɨəɚɝɞɫɡ, ɛɜɚɓɚɜɗɔɎɚ əɌɓɧɎɌɑɞ  

ɜɑəɞɏɑəɚɗɚɏɔɪ ɖɌɖ ɣɜɑɓɎɧɣɌɕəɚ çɘəɚɏɚɚɍɑɥɌ-

ɪɥɟɪ  ɐɑɫɞɑɗɨəɚɝɞɨ, ɞɜɑɍɟɪɥɟɪ ɞɌɗɌəɞɗɔɎɧɡ 

ɗɪɐɑɕè. 

ȺɐəɌ ɔɓ ɛɜɔɘɑɣɌɞɑɗɨəɧɡ ɔ ɎɌɒəɧɡ, ɚɝɚ-

ɍɑəəɚ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ, ɔɐɑɕ  ɜɚɘɌəɌ ɝɎɫɓɌəɌ ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɗɑɣɑɍ-

əɚɏɚ ɝɜɑɐɝɞɎɌ  ɛɜɔ ɞɌɖ əɌɓɧɎɌɑɘɧɡ çɐɚɝɞɟɛəɧɡ 

ɜɌɖɌɡè ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ. ɀɌɖɞɔɣɑɝɖɔ Ɏ ɟɝɞɌɡ 

ɚɐəɚɏɚ ɔɓ ɏɑɜɚɑɎ ɓɎɟɣɔɞ ɝɠɚɜɘɟɗɔɜɚɎɌəəɌɫ ɛɚ-

ɣɞɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɝɚɎɜɑɘɑəəɧɘɔ ɖɚəɢɑɛɢɔ-

ɫɘɔ ɖɗɔəɔɣɑɝɖɚɕ ɚəɖɚɗɚɏɔɔ ɞɚɣɖɌ ɓɜɑəɔɫ əɌ 

ɜɌəəɪɪ ɐɔɌɏəɚɝɞɔɖɟ ɔ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɑ 

ɗɑɣɑəɔɑ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɔ ɗɟɣɑɎɚɑ, ɍɚɗɨɤɚɏɚ ɣɔɝɗɌ 

ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȯɚɎɚɜɫ  ɚ ɗɟɣɑɎɚɘ 

ɗɑɣɑəɔɔ, ɌɎɞɚɜ ɝɜɌɎəɔɎɌɑɞ ɟɝɞɌəɚɎɖɔ ɐɗɫ ɗɟɣɑ-

Ɏɚɕ ɞɑɜɌɛɔɔ ɝ çɝəɌɕɛɑɜɝɖɔɘɔ ɎɔəɞɚɎɖɌɘɔè, 

ɝəɌɍɒɑəəɧɘɔ çɚɛɞɔɣɑɝɖɔɘɔ ɛɜɔɢɑɗɌɘɔè. çȾɚɣ-

əɧɕ ɛɟɞɨ ɗɟɣɑɕ  əɌɘɑɣɌɑɞɝɫ ɝɎɑɞɚɢɑəɞɜɔɜɟɪ-

ɥɔɘ  ɟɝɞɜɚɕɝɞɎɚɘé ȽɎɑɜɡɝəɌɕɛɑɜɧ ɝɞɜɑɗɫɗɔ 

ɞɌɖ, ɣɞɚ ɓɐɚɜɚɎɌɫ ɘɌɞɑɜɔɫ Ɏɚɖɜɟɏ ɚɛɟɡɚɗɔ ɛɚɗɟ-

ɣɌɗɌ ɘɔəɔɘɟɘ ɗɟɣɑɎɧɡ ɛɚɜɌɒɑəɔɕè, ð  ɜɌɝɝɖɌ-

ɓɧɎɌɑɞ ɚɐɔə ɔɓ ɏɑɜɚɑɎ ɜɚɘɌəɌ. Ⱥə ɒɑ ɚ ɎɜɌɣɌɡ 

ɗɟɣɑɎɧɡ ɞɑɜɌɛɑɎɞɌɡ, ɖɚɞɚɜɧɑ əɌ ɓɌɜɑ ɜɌɓɎɔɞɔɫ 

ɝɛɑɢɔɌɗɨəɚɝɞɔ ɝɌɘɔ ɣɌɝɞɚ  ɛɚɐɎɑɜɏɌɗɔɝɨ Ɏɚɓ-

ɐɑɕɝɞɎɔɪ ɔɓɗɟɣɑəɔɫ, ɏɚɎɚɜɔɞ  ɞɌɖ: çȮɧ ð ɍɔɚɗɚ-

ɏɔ, Ȯɧ ðɩɖɝɛɑɜɞɧ Ɏ ɛɌɞɚɗɚɏɔɔ, Ȯɧ ɚɍɫɓɌəɧ ɚɍ-

ɗɌɐɌɞɨ ɚɝɚɍɧɘ ɣɟɎɝɞɎɚɘ ɎɜɌɏɌ, ɣɟɎɝɞɎɚɘ ɝɚ-

ɐɜɟɒɑɝɞɎɌ ɝ ɍɚɗɨəɧɘé Ȯɧ ɝɎɑɜɡɝəɌɕɛɑɜɧ, 

ɝɞɜɑɗɫɪɥɔɑ Ɏ ɝɑɜɐɢɑ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɜɌɖɌ, 

ɜɌɓɜɟɤɌɪɥɔɑ ɑɏɚ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ ɔ ɘɑɞɚɐɔɣɑ-

ɝɖɔè. 

ȴ ɑɥɑ ɚɐəɌ ɍɗɌɏɚɜɚɐəɌɫ ɘɧɝɗɨ ɚɞɜɌɒɑəɌ 

Ɏ ɜɚɘɌəɑ ð ɛɚɐɎɔɏ ɎɜɌɣɑɕ, ɝɞɌɎɫɥɔɡ ɚɛɧɞɧ əɌ 

ɝɌɘɔɡ ɝɑɍɑ, ɣɞɚɍɧ ɛɜɚɎɑɜɔɞɨ ɛɟɞɔ ɓɌɜɌɒɑəɔɫ 

ɜɌɓɗɔɣəɧɘɔ ɍɚɗɑɓəɫɘɔ, ɔɝɛɧɞɌɞɨ ɑɥɑ əɑɔɓ-

Ɏɑɝɞəɧɑ ɗɑɖɌɜɝɞɎɑəəɧɑ ɝɜɑɐɝɞɎɌ, Ɏɧɫɝəɔɞɨ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ əɚɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɚɜɏɌəɔɓɘɌ. ȸɟɒɑɝɞɎɚ 

ɩɞɔɡ ɗɪɐɑɕ ɎɧɓɧɎɌɑɞ ɏɗɟɍɚɖɚɑ ɟɎɌɒɑəɔɑ ɔ ɣɟɎ-

ɝɞɎɚ ɏɚɜɐɚɝɞɔ ɓɌ ɛɜɚɠɑɝɝɔɪ ɎɜɌɣɌ.  

ȯɗɌɎəɧɕ ɏɑɜɚɕ ɜɚɘɌəɌ, ɍɟɐɟɣɔ  ɞɫɒɑɗɚ 

ɜɌəɑəəɧɘ Ɏɚ Ɏɜɑɘɫ  Ȯɑɗɔɖɚɕ ɚɞɑɣɑɝɞɎɑəəɚɕ 

Ɏɚɕəɧ, Ɏɝɑ ɒɑ əɌɡɚɐɔɞ  Ɏ ɝɑɍɑ ɝɔɗɧ Ɏɑɜəɟɞɨɝɫ  

ɖ ɡɔɜɟɜɏɔɔ,  Ɍ   ɎɛɚɝɗɑɐɝɞɎɔɔ  Ɏɑɝɞɔ əɌ ɛɜɚɞɫ-

ɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ  ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɟɪ ɜɌɍɚɞɟ, 

ɔɓɟɣɌɫ əɌ ɝɑɍɑ ɛɚɍɚɣəɚɑ ɐɑɕɝɞɎɔɑ ɗɟɣɑɎɚɕ ɞɑ-

ɜɌɛɔɔ. Ȯ ɠɔəɌɗɑ, ɘɑɒɐɟəɌɜɚɐəɚɑ ɝɚɚɍɥɑɝɞɎɚ 

ɟɣɑəɧɡ ɚɞɐɌɑɞ ɐɚɗɒəɚɑ ɍɗɌɏɚɜɚɐɝɞɎɟ ɔ ɘɟɒɑ-

ɝɞɎɟ ɜɟɝɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌɞɑɗɫ. ɉɞɌ ɝɢɑəɌ əɌɛɔɝɌ-

əɌ ɝ ɍɚɗɨɤɚɕ ɡɟɐɚɒɑɝɞɎɑəəɚɕ ɝɔɗɚɕ:  çéȴ Ɏ 

ɩɞɚɕ əɌɛɜɫɒɑəəɚɕ ɞɔɤɔəɑ Ɏɝɑ Ɏɝɬ ɛɚəɫɗɔ. Ƚ 

ɞɚɕ ɝɟɡɚɎɌɞɚɕ  ɔ ɝɐɑɜɒɌəəɚɕ ɩɗɑɏɌəɞəɚɝɞɨɪ, ɝ 

ɖɚɞɚɜɚɕ ɩɞɚ ɟɘɑɪɞ ɐɑɗɌɞɨ ɟɣɑəɧɑ, ɛɚəɔɘɌɪ-

ɥɔɑ, ɣɞɚ ɞɌɖɚɑ ɞɔɡɔɕ ɛɚɐɎɔɏ Ɏɚ ɔɘɫ əɌɟɖɔ ɔ 

ɣɑɗɚɎɑɣəɚɝɞɔ, ɓɌɗ ɛɚɐəɫɗɝɫ. Ȼɚɐəɫɗɔɝɨ, ɘɚɗɣɌ, 

ɝɔɐɑɞɨ əɑ ɚɝɞɌɗɝɫ əɔ ɚɐɔə ɣɑɗɚɎɑɖè.   

ɉɞɌ ɝɢɑəɌ ɛɚ ɝɎɚɑɘɟ ɩɘɚɢɔɚəɌɗɨəɚɘɟ 

əɌɖɌɗɟ, əɑɝɚɘəɑəəɚ,  ɘɚɒɑɞ ɝɛɚɝɚɍɝɞɎɚɎɌɞɨ ɚɍ-

ɜɌɥɑəɔɪ ɖ ɞɎɚɜɣɑɝɖɚɘɟ ɛɚɔɝɖɟ Ɏ ɘɑɐɔɢɔəɑ, ɔ, 

Ɏ ɣɌɝɞəɚɝɞɔ, Ɏ ɜɑəɞɏɑəɚɗɚɏɔɔ, ɘəɚɏɔɡ ɘɚɗɚɐɧɡ 

ɗɪɐɑɕ, ɎɧɍɔɜɌɪɥɔɡ ɝɎɚɑ əɌɛɜɌɎɗɑəɔɑ əɌ ɒɔɓ-

əɑəəɚɘ ɛɟɞɔ Ɏ ɜɌɘɖɌɡ ɖɌɖɚɕ-ɞɚ ɔɓ ɘəɚɏɚɣɔɝ-

ɗɑəəɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ. 

ȷɔɣəɚɝɞɨ ɟɣɑəɚɏɚ, ɜɑɌɗɨəɚ ɝɟɥɑɝɞɎɚɎɌɎ-

ɤɑɏɚ ɐɑɫɞɑɗɫ əɌɟɖɔ ȹ.Ȯ. ȾɔɘɚɠɑɑɎɌ-ȼɑɝɚɎɝɖɚɏɚ, 

ɛɚ ɜɚɐɟ ɝɎɚɔɡ əɌɟɣəɧɡ ɔɓɧɝɖɌəɔɕ ɝɎɫɓɌəəɚɏɚ ɝ 

ɜɌɐɔɚɍɔɚɗɚɏɔɑɕ ɔ ɜɌɍɚɞɌɎɤɑɏɚ Ɏ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɘ  ɔəɝɞɔɞɟɞɑ ɘɑɐɔɢɔəɝɖɚɕ ɜɌ-

ɐɔɚɗɚɏɔɔ Ɏ ɏɚɜɚɐɑ Ⱥɍəɔəɝɖ, ɎɧɎɑɐɑəɌ Ɏ ɛɚɎɑɝɞɔ   

Ȱ. ȯɜɌəɔəɌ çȳɟɍɜè (1987).  Ȯ ɚɛɔɝɌəɔɔ ɐɜɌɘɌɞɔ-

ɣɑɝɖɚɕ ɔ ɝɗɚɒəɚɕ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ  ɔ ɗɔɣəɚɕ 

ɝɟɐɨɍɧ ɗɔɞɑɜɌɞɟɜəɚɏɚ ɏɑɜɚɫ, Ɏ ɜɑɌɗɨəɚɕ ɒɔɓəɔ 

ɚɐəɚɏɚ ɔɓ ɚɝəɚɎɚɛɚɗɚɒəɔɖɚɎ ɜɌɐɔɌɢɔɚəəɚɕ ɏɑ-

əɑɞɔɖɔ  ɔ ɘɚɗɑɖɟɗɫɜəɚɕ ɍɔɚɗɚɏɔɔ, ɛɜɚɓɎɌəəɚɏɚ 

çȳɟɍɜɚɘè, ɌɎɞɚɜ ɛɚɐɣɑɜɖɔɎɌɑɞ  ɑɏɚ   ɜɑɐɖɟɪ  ɐɟ-

 

ȼɔɝ. 6. ɊɍɔɗɑɕəɌɫ ɘɑɐɌɗɨ Ɏ ɛɌɘɫɞɨ               

ȹ.Ȯ. ȾɔɘɚɠɑɑɎɌ-ȼɑɝɚɎɝɖɚɏɚ.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɡɚɎəɟɪ əɑɓɌɎɔɝɔɘɚɝɞɨ ɔ, ɚɐəɚɎɜɑɘɑəəɚ, əɜɌɎ-

ɝɞɎɑəəɟɪ ɔ ɩɞɔɣɑɝɖɟɪ ɢɑɗɨəɚɝɞɨ əɌɞɟɜɧ ɐɌəəɚ-

ɏɚ ɟɣɑəɚɏɚ.  

Ȯ ɛɌɘɫɞɨ ȹ.Ȯ. ȾɔɘɚɠɑɑɎɌ-ȼɑɝɚɎɝɖɚɏɚ Ɏɧ-

ɛɟɥɑəɌ, Ɏ ɡɟɐɚɒɑɝɞɎɑəəɚɘ Ɏɔɐɑ, ɪɍɔɗɑɕəɌɫ 

ɘɑɐɌɗɨ òȭɔɚɝɠɑɜɌ ɔ ɣɑɗɚɎɑɣɑɝɞɎɚó, əɌ ɚɍɚɜɚɞ-

əɚɕ ɝɞɚɜɚəɑ ɖɚɞɚɜɚɕ ɛɜɔɎɑɐɑəɌ ɢɔɞɌɞɌ ɔɓ ɞɜɟ-

ɐɚɎ ɪɍɔɗɫɜɌ: òȯɗɌɎəɚɑ Ɏ ɒɔɓəɔ ɔ əɌɟɖɑ ð ɚɞɗɔ-

ɣɌɞɨ ɝɟɥɑɝɞɎɑəəɚɑ ɚɞ əɑɝɟɥɑɝɞɎɑəəɚɏɚó (ɜɔɝ. 6). 

Ȯ əɚɎɑɗɗɑ ȷ. ɄɑɕəɔəɌ çȶɚəɞɜɌɝɞəɌɫ ɛɗɑəɖɌè, 

ɛɚɘɑɥɑəəɚɕ Ɏ ɝɍɚɜəɔɖɑ çȰɑɍɪɞè (1966) ɚɝəɚɎ-

əɧɘ ɐɑɕɝɞɎɟɪɥɔɘ ɗɔɢɚɘ ɫɎɗɫɑɞɝɫ ɛɜɚɠɑɝɝɚɜ, 

ɜɑəɞɏɑəɚɗɚɏ ȴ.Ȭ. Ʉɑɡɞɑɜ (ɜɔɝ. 7). Ȯ ɖɚɜɚɞɖɚɘ  

çəɑɎɧɐɟɘɌəəɚɘè, ɖɌɖ ɚɍɚɓəɌɣɑəɚ Ɏ ɛɚɐɓɌɏɚɗɚɎ-

ɖɑ, ɜɌɝɝɖɌɓɑ     əɌɤɑɗ    ɚɞɜɌɒɑəɔɑ    ɐɑɕɝɞɎɔ-

ɞɑɗɨəɚ ɔɘɑɎɤɔɕ ɘɑɝɞɚ ɠɌɖɞ, ɖɚɏɐɌ ɛɜɚɠɑɝɝɚɜ 

ȴ.Ȭ. Ʉɑɡɞɑɜ, əɌ ɚɝəɚɎɌəɔɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɏɜɌɘɘ, 

Ɏɧɛɚɗəɑəəɧɡ əɌ  ɛɗɑəɖɑ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓ-

ɎɚɐɝɞɎɌ, ɝɟɘɑɗ ɚɛɜɚɎɑɜɏəɟɞɨ ɓɌɖɗɪɣɑəɔɑ ɓɌɜɟ-

ɍɑɒəɚɏɚ ɖɚɗɗɑɏɔ, ɜɌɍɚɞɌɎɤɑɏɚ əɌ ɛɗɑəɖɑ  ɍɚɗɑɑ 

Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ, ɔ ɚɏɜɌɐɔɞɨ ɛɌɢɔɑəɞɌ ɚɞ ɘɌ-

ɗɚɚɍɚɝəɚɎɌəəɚɏɚ, əɚ ɎɑɝɨɘɌ ɞɜɌɎɘɌɞɔɣəɚɏɚ  

ɚɛɑɜɌɞɔɎəɚɏɚ  ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ȯ ɖəɔɏɑ ȳ. ȭɚɏɟɝɗɌɎɝɖɚɕ çȻɚɝɜɑɐəɔɖɔè 

(1981)  Ɏ ɛɚɎɑɝɞɔ  çȾɜɌəɓɔɞɚɘè ɓɌɞɜɚəɟɞɌ  ɛɜɚ-

ɍɗɑɘɌ ɖɚɘɛɗɑɖɝəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɜɌɒɑəɔɕ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɛɚɘɚɥɨɪ ɖɚɘɛɗɑɖɝɌ ɠɟəɖɢɔ-

ɚəɌɗɨəɧɡ ɔ ɌəɏɔɚɏɜɌɠɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. Ȯ ɩɞɚɘ 

ɖɚəɞɑɖɝɞɑ ɖɚəɖɜɑɞəɚ ɠɔɏɟɜɔɜɟɑɞ Ɏ ɖɌɣɑɝɞɎɑ 

ɟɣɌɝɞəɔɖɌ ɐɑɕɝɞɎɔɫ ɛɜɚɠɑɝɝɚɜ ȷ.Ȱ. ȷɔəɐɑəɍɜɌ-

ɞɑə (ɜɔɝ. 8).  

Ȯ ɛɚɎɑɝɞɔ Ȯ. ȽɚɗɚɟɡɔəɌ çȻɜɔɏɚɎɚɜè  ɌɎɞɚɜ 

ɚɞ ɛɑɜɎɚɏɚ ɗɔɢɌ ɚɛɔɝɧɎɌɑɞ ɝɗɚɒəɧɑ  əɪɌəɝɧ  

ɛɝɔɡɚɗɚɏɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ, Ɏ ɖɚɞɚɜɚɕ ɘɚɒɑɞ 

ɚɖɌɓɌɞɨɝɫ ɣɑɗɚɎɑɖ, ɖɚɏɐɌ  ɘɑɐɔɢɔəɝɖɚɑ ɜɑɤɑəɔɑ 

ɎɚɛɜɚɝɌ ɚ əɌɗɔɣɔɔ ɟ əɑɏɚ ɚɛɟɡɚɗɑɎɚɏɚ ɓɌɍɚɗɑɎɌ-

əɔɫ ɝɌɘ ɣɑɗɚɎɑɖ ɜɌɝɝɘɌɞɜɔɎɌɑɞ ɖɌɖ çɛɜɔɏɚɎɚɜ 

ɝɟɐɨɍɧè. Ȯ ɛɚɎɑɝɞɔ Ȯ. ȽɚɗɚɟɡɔəɌ ɛɜɔɜɚɐɟ ɛɔɏ-

ɘɑəɞəɚɏɚ   ɛɫɞəɌ  əɌ  ɖɚɒɑ  ɔɝɝɗɑɐɟɪɞ  Ɏ  ɜɌɐɔɚ 

əɟɖɗɔɐəɚɕ ɗɌɍɚɜɌɞɚɜɔɔ ɝ ɟɣɌɝɞɔɑɘ ɛɜɚɠɑɝɝɚɜɌ 

Ȯ.ȳ. ȬɏɜɌəɌɞɌ. 

Ƚ əɜɌɎɝɞɎɑəəɚɕ ɔ ɘɑɐɔɢɔəɝɖɚɕ ɞɚɣɑɖ 

ɓɜɑəɔɫ ɓɌɝɗɟɒɔɎɌɑɞ ɍɧɞɨ ɚɞɘɑɣɑəəɚɕ ɞɌ ɒɑ ɞɑ-

ɘɌ, ɫɜɖɚ ɛɜɑɐɝɞɌɎɗɑəəɌɫ Ɏ ɠɔɗɨɘɑ çȰɑɎɫɞɨ 

ɐəɑɕ ɚɐəɚɏɚ ɏɚɐɌè (ȸɚɝɠɔɗɨɘ, 1961). ɀɔɗɨɘ ɍɧɗ 

ɝəɫɞ ɜɑɒɔɝɝɑɜɚɘ ȸ. ȼɚɘɚɘ, ɛɚ ɝɢɑəɌɜɔɪ Ȱ. 

ɁɜɌɍɜɚɎɔɢɖɚɏɚ ɝ ɟɣɌɝɞɔɑɘ ɔɓɎɑɝɞəɧɡ, ɚɣɑəɨ 

ɛɚɛɟɗɫɜəɧɡ ɐɜɌɘɌɞɔɣɑɝɖɔɡ ɌɜɞɔɝɞɚɎ ð Ȭ. ȭɌɞɌ-

ɗɚɎɌ, ȴ. ȽɘɌɖɞɟəɚɎɝɖɚɏɚ, ȹ. ȻɗɚɞəɔɖɚɎɌ ɔ ɐɜɟ-

ɏɔɡ.  Ȯ ɠɔɗɨɘɑ ɡɟɐɚɒɑɝɞɎɑəəɧɘɔ ɝɜɑɐɝɞɎɌɘɔ 

ɛɜɑɐɝɞɌɎɗɑəɚ Ɏɧɝɚɖɚɑ ɘɟɒɑɝɞɎɚ ɚɍɜɑɣɑəəɚɏɚ, 

əɚ ɛɜɚɐɚɗɒɌɪɥɑɏɚ ɝɜɌɒɌɞɨɝɫ ɝ ɗɟɣɑɎɚɕ ɍɚɗɑɓ-

əɨɪ ɣɑɗɚɎɑɖɌ. ȹɑ ɘɑəɑɑ ɚɞɣɑɞɗɔɎɚ  ɞɑɘɌ ɏɜɌɒ-

ɐɌəɝɞɎɑəəɚɝɞɔ, ɍɚɗɨɤɚɕ əɜɌɎɝɞɎɑəəɚɕ ɚɞɎɑɞ-

ɝɞɎɑəəɚɝɞɔ  ɖɌɒɐɚɏɚ ɣɑɗɚɎɑɖɌ ɛɑɜɑɐ ɚɍɥɑɝɞɎɚɘ 

Ɏ ɩɖɝɞɜɑɘɌɗɨəɧɡ ɝɔɞɟɌɢɔɫɡ, əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɚɝɘɧɝɗɔɎɌəɔɫ ɛɜɔɣɔə ɔ ɛɚɝɗɑɐɝɞɎɔɕ  ɞɜɌɏɔɣɑ-

ɝɖɔɡ ɝɚɍɧɞɔɕ Ɏ Ƀɑɜəɚɍɧɗɑ, ɞɌɖ ɒɑ ɖɌɖ ɔ ɞɑɘɌ 

ɚɍɗɟɣɑəɔɫ ɔ ɗɟɣɑɎɚɕ ɍɚɗɑɓəɔ, əɌɤɗɔ ɚɞɜɌɒɑəɔɫ  

Ɏ ɛɨɑɝɑ Ȯ. ȯɟɍɌɜɑɎɌ çȽɌɜɖɚɠɌɏè (1986). 

ȳəɌɣɔɞɑɗɨəɚɑ ɘɑɝɞɚ ɜɑəɞɏɑəɚɗɚɏɔɫ ɔ ɜɌ-

ɐɔɚɗɚɏɔɫ ɓɌəɫɗɔ Ɏ əɌɟɣəɚ-ɛɚɛɟɗɫɜəɚɕ  ɘɑɐɔ-

ɢɔəɝɖɚɕ ɗɔɞɑɜɌɞɟɜɑ ɜɌɓəɧɡ əɌɛɜɌɎɗɑəɔɕ. Ȯ 

ɛɚɛɟɗɫɜɔɓɌɢɔɔ ɝɎɑɐɑəɔɕ ɔɓ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ, Ɏ ɚɝɎɑɥɑəɔɔ ɚɍɥɑɝɞɎɑəəɧɡ  ɔ 

ɏɜɌɒɐɌəɝɖɔɡ ɛɜɚɍɗɑɘ əɌ ɛɜɔɘɑɜɌɡ ɔɓ ɜɑəɞɏɑ-

əɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ Ɏɔɐəɧɑ 

ɟɣɑəɧɑ, ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɐɌəəɚɕ ɚɍɗɌɝɞɔ ɘɑɐɔ-

ɢɔəɧ.  

ȹɌ əɌɤ Ɏɓɏɗɫɐ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ ɓɌɝɗɟ-

ɒɔɎɌɪɞ ɍɧɞɨ ɚɞɘɑɣɑəəɧɘɔ  ɐɎɑ əɌɟɣəɚ-

ɛɚɛɟɗɫɜəɧɑ ɜɌɍɚɞɧ Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ (ɜɔɝ. 9). ȾɌɖ, 

ɛɜɑɖɜɌɝəɧɘ ɚɍɜɌɓɢɚɘ  ɝɎɚɑɚɍɜɌɓəɚɏɚ əɌɟɣəɚ-

ɛɚɛɟɗɫɜəɚɏɚ ɩɝɝɑ ɫɎɗɫɑɞɝɫ ɑɏɚ ɖəɔɏɌ çȶɌɖ ɜɌɍɚ-

ɞɌɞɨ əɌɐ ɘɑɐɔɢɔəɝɖɚɕ ɐɔɝɝɑɜɞɌɢɔɑɕè ɝ ɛɚɐɓɌɏɚ-

ɗɚɎɖɚɘ çȶ ɘɑɞɚɐɔɖɑ ɔ ɞɑɡəɔɖɑ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɔ əɌɟɣəɚ-ɗɔɞɑɜɌɞɟɜəɚɕ ɜɌ-

ɍɚɞɧè. ȶəɔɏɌ, ɎɧɐɑɜɒɌɎɤɌɫ əɑɝɖɚɗɨɖɚ ɔɓɐɌəɔɕ, 

ɎɛɑɜɎɧɑ, ɎɧɤɗɌ Ɏ ɝɎɑɞ Ɏ 1939 ɏɚɐɟ. Ȯ əɌɝɞɚɫ-

ɥɑɑ Ɏɜɑɘɫ  ɖəɔɏɌ  ɫɎɗɫɑɞɝɫ  ɍɔɍɗɔɚɏɜɌɠɔɣɑɝɖɚɕ  

 

ȼɔɝ. 7. Ȼɜɚɠɑɝɝɚɜ ȴ.Ȭ. Ʉɑɡɞɑɜ. 

 

ȼɔɝ. 8.  Ȼɜɚɠɑɝɝɚɜ ȷ.Ȱ. ȷɔəɐɑəɍɜɌɞɑə. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɑɐɖɚɝɞɨɪ, ɐɚ ɛɚɝɗɑɐəɑɏɚ Ɏɜɑɘɑəɔ əɑ ɔɘɑɪɥɌɫ  

ɌəɌɗɚɏɚɎ Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ ɛɚɐɚɍəɚɏɚ 

ɜɚɐɌ. ȹɌɛɔɝɌəəɌɫ ɝɖɚɜɑɑ Ɏ ɍɑɗɗɑɞɜɔɝɞɔɣɑɝɖɚɕ, 

ɣɑɘ Ɏ  əɌɟɣəɚɕ ɔɗɔ əɌɟɣəɚ-ɛɚɛɟɗɫɜəɚɕ ɠɚɜɘɑ, 

ɖəɔɏɌ, ɠɌɖɞɔɣɑɝɖɔ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɔɓɗɚ-

ɒɑəɔɑ ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɕ ɍɑɝɑɐɧ ɐɚɍɜɚɒɑɗɌ-

ɞɑɗɨəɚɏɚ ɟɣɑəɚɏɚ  ɝ ɘɚɗɚɐɧɘɔ  ɗɪɐɨɘɔ, ɔəɞɑɜɑ-

ɝɟɪɥɔɘɔɝɫ əɌɟɖɚɕ ɚ ɜɑəɞɏɑəɚɎɧɡ ɗɟɣɌɡ. 

Ȼɚɘɔɘɚ ɎɑɝɨɘɌ ɢɑəəɧɡ ɛɜɌɖɞɔɣɑɝɖɔɡ ɝɚ-

ɎɑɞɚɎ  ɖəɔɏɌ ɝɚɐɑɜɒɔɞ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɌɎɞɚɜɌ ɚ 

ɎɓɌɔɘɚɝɎɫɓɔ əɌɟɖɔ ɔ ɞɎɚɜɣɑɝɞɎɌ. ȶəɔɏɟ ɚɞɖɜɧ-

ɎɌɑɞ  ɜɌɓɐɑɗ  çȹɌɟɖɌ ɔ ɔɝɖɟɝɝɞɎɚ. Ⱦɑɡəɚɗɚɏɔɫ 

ɞɎɚɜɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌè. ȱɝɞɨ Ɏ əɑɕ  ɝɎɑɐɑəɔɫ ɚ 

ɎɓɌɔɘɚɝɎɫɓɔ ɞɑɚɜɔɔ ɔ ɛɜɌɖɞɔɖɔ, ɜɚɗɔ ɗɔɣəɚɝɞɔ 

Ɏ əɌɟɖɑ, ɟɣɑəɚɏɚ Ɏ ɔɝɞɚɜɔɔ ɘɑɐɔɢɔəɧ, ɚɜɔɏɔ-

əɌɗɨəɧɑ ɝɚɚɍɜɌɒɑəɔɫ ɚ ɗɔɞɑɜɌɞɟɜəɚɘ ɞɎɚɜɣɑ-

ɝɞɎɑ, ɘɌɝɞɑɜɝɞɎɑ ɜɑɐɌɖɞɔɜɚɎɌəɔɫ. Ȼɜɔ ɩɞɚɘ 

ɘəɚɏɔɑ ɎɧɐɎɔəɟɞɧɑ ɛɚɗɚɒɑəɔɫ   ɔɗɗɪɝɞɜɔɜɚ-

ɎɌəɧ ɛɜɔɘɑɜɌɘɔ ɔɓ ɔɝɞɚɜɔɔ ɚɞɖɜɧɞɔɫ ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɗɟɣɑɕ, ɠɌɖɞɌɘɔ ɔɓ  ɍɔɚɏɜɌɠɔɔ Ȯ.ȶ. 

ȼɑəɞɏɑəɌ.  ȻɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɝɚɐɑɜɒɌəɔɔ ɖəɔɏɔ 

ɐɌɑɞ ɞɌɖɒɑ  ɟəɔɖɌɗɨəɧɕ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɍɔɍ-

ɗɔɚɏɜɌɠɔɣɑɝɖɔɕ ɟɖɌɓɌɞɑɗɨ, ɝɚɐɑɜɒɌɥɔɕ ɛɚɣɞɔ 

50 əɌɔɘɑəɚɎɌəɔɕ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɚɎ, Ɏ 

ɖɚɞɚɜɧɡ  ɚɞɜɌɒɑəɧ ɘɌɗɚɚɝɎɑɥɑəəɧɑ Ɏ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɛɟɍɗɔɖɌɢɔɫɡ ɞɚɏɚ Ɏɜɑɘɑəɔ Ɏɚɛɜɚɝɧ  

əɌɟɣəɚ-ɗɔɞɑɜɌɞɟɜəɚɏɚ ɞɎɚɜɣɑɝɞɎɌ, ɘɑɞɚɐɚɎ 

əɌɟɣəɚɕ ɜɌɍɚɞɧ, ɚɜɏɌəɔɓɌɢɔɔ  ɔ ɞɑɡəɔɖɔ əɌɟɣ-

əɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɫɓɧɖɌ ɘɑ-

ɐɔɢɔəɝɖɚɕ ɛɑɣɌɞɔ, ɚɝɚɍɑəəɚɝɞɑɕ ɞɑɡəɔɣɑɝɖɚɏɚ 

ɔ ɗɔɞɑɜɌɞɟɜəɚɏɚ ɜɑɐɌɖɞɔɜɚɎɌəɔɫ, ɔɝɖɟɝɝɞɎɌ ɔ 

ɛɜɌɖɞɔɖɔ əɌɛɔɝɌəɔɫ ɘɑɐɔɢɔəɝɖɔɡ ɜɌɍɚɞ.       

ȽɎɚɔ ɚɜɔɏɔəɌɗɨəɧɑ Ɏɓɏɗɫɐɧ əɌ ɡɟɐɚɒɑ-

ɝɞɎɑəəɚɑ ɔ əɌɟɣəɚɑ ɞɎɚɜɣɑɝɞɎɚ Ƚ.Ȭ. ȼɑɕəɍɑɜɏ 

ɝɟɘɑɗ ɚɞɜɌɓɔɞɨ ɔ Ɏ ɛɑɜɎɚɕ ɖəɔɏɑ-ɚɣɑɜɖɑ ɚ ɜɑəɞ-

ɏɑəɚɎɧɡ ɗɟɣɌɡ ð çȼɑəɞɏɑəɚɎɧ ɗɟɣɔè. ȶəɔɏɌ ɞɜɔ-

ɒɐɧ ɛɑɜɑɔɓɐɌɎɌɗɌɝɨ Ɏ ɛɑɜɎɧɑ ɛɚɝɗɑɎɚɑəəɧɑ 

ɏɚɐɧ. Ȯ ɖəɔɏɑ ɝ ɍɚɗɨɤɔɘ ɞɌɖɞɚɘ ɔɓɗɚɒɑəɧ ɘɌ-

ɗɚɔɓɎɑɝɞəɧɑ ɠɌɖɞɧ ɔ ɝɎɑɐɑəɔɫ ɔɓ ɍɔɚɏɜɌɠɔɔ 

Ɏɑɗɔɖɚɏɚ ɟɣɑəɚɏɚ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɔɑ ɑɏɚ ɍɗɌɏɚ-

ɜɚɐəɟɪ ɔ ɎɑɝɨɘɌ ɝɖɜɚɘəɟɪ ɗɔɣəɚɝɞɨ. Ⱥ ɡɌɜɌɖ-

ɞɑɜɑ ɝɎɑɐɑəɔɕ, ɔɓɗɚɒɑəəɧɡ Ɏ ɖəɔɏɑ ɛɜɑɐɛɚɣɞɔ-

ɞɑɗɨəɚ ɐɗɫ ɪəɚɤɑɝɞɎɌ, ɏɚɎɚɜɫɞ əɌɓɎɌəɔɫ ɏɗɌɎ, 

ɚɝɞɌɎɤɔɡɝɫ ɍɑɓ ɔɓɘɑəɑəɔɕ Ɏɚ Ɏɝɑɡ ɔɓɐɌəɔɫɡ. 

ȻɚɓɎɚɗɔɘ ɝɑɍɑ ɛɜɔɎɑɝɞɔ əɑɖɚɞɚɜɧɑ ɔɓ əɔɡ: çȯɌ-

ɓɑɞəɌɫ ɎɧɐɟɘɖɌ ɔɗɔ Ɏɑɗɔɖɚɑ ɚɞɖɜɧɞɔɑè, çȶɌɖ 

ɍɧɗɔ ɚɞɖɜɧɞɧ ɜɑəɞɏɑəɚɎɧ ɗɟɣɔè, çȮɝɖɜɧɞɔɑ ɍɑɓ 

əɚɒɌè, çȴɏɚɗɖɌ Ɏ ɝɞɚɏɑ ɝɑəɌè, çȺɝɚɓəɌəəɌɫ ɚɛɌɝ-

əɚɝɞɨè  ɔ ɐɜɟɏɔɑ. ɉɞɔ əɌɓɎɌəɔɫ ɛɚɓɎɚɗɫɪɞ ɛɜɑɐ-

ɝɞɌɎɔɞɨ ɡɌɜɌɖɞɑɜ ɔɓɗɚɒɑəəɚɕ Ɏ ɏɗɌɎɌɡ ɔəɠɚɜ-

ɘɌɢɔɔ ɔ ɚɐəɚɎɜɑɘɑəəɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɚ əɑɓɌ-

ɟɜɫɐəɚɕ, əɑɝɞɌəɐɌɜɞəɚɕ ɠɚɜɘɑ ɔɓɗɚɒɑəɔɫ ɘɌ-

ɞɑɜɔɌɗɌ, ɛɜɔɓɎɌəəɚɏɚ ɟɎɗɑɣɨ ɘɚɗɚɐɚɏɚ ɣɔɞɌɞɑɗɫ 

Ɏ ɞɌɕəɧ ɔəɞɑɜɑɝəɑɕɤɑɏɚ ɜɌɓɐɑɗɌ Ɏəɟɞɜɑəəɑɕ 

ɎɔɓɟɌɗɨəɚɕ ɘɑɐɔɢɔəɧ. ȶəɔɏɌ ɝɚɐɑɜɒɔɞ ɘəɚɏɚ 

ɘɌɗɚɔɓɎɑɝɞəɧɡ ɔɝɞɚɜɔɣɑɝɖɔɡ ɝɎɑɐɑəɔɕ, Ɏ ɣɌɝɞ-

əɚɝɞɔ, ɚɍ ɟɣɑəɧɡ  Ɏ ȼɚɝɝɔɔ, əɌɣɔəɌɎɤɔɡ ɔɓɟ-

ɣɌɞɨ  ɔ ɔɝɛɚɗɨɓɚɎɌɞɨ ɜɑəɞɏɑəɚɎɝɖɔɑ ɗɟɣɔ ɟɒɑ Ɏ 

ɛɑɜɎɧɑ ɏɚɐɧ ɛɚɝɗɑ ɔɡ ɚɞɖɜɧɞɔɫ. Ȼɜɔ ɩɞɚɘ, Ɏ 

ɏɗɌɎɑ çȺɝɚɓəɌəəɌɫ ɚɛɌɝəɚɝɞɨè ɚɍɜɌɥɑəɚ ɚɝɚɍɚɑ 

ɎəɔɘɌəɔɑ əɌ ɗɟɣɑɎɧɑ əɌɏɜɟɓɖɔ, ɎɌɒəɚɝɞɨ ɚɝɟ-

ɥɑɝɞɎɗɑəɔɫ ɓɌɥɔɞəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɜɔ ɜɌɍɚɞɑ 

ɝ ɜɑəɞɏɑəɚɎɝɖɔɘ ɔɓɗɟɣɑəɔɑɘ, Ɍ ɞɌɖɒɑ ɐɜɟɏɔɑ 

ɝɎɑɐɑəɔɫ ɔɓ ɜɌɐɔɌɢɔɚəəɚɕ ɏɔɏɔɑəɧ,  ɝɚɡɜɌ-

əɔɎɤɔɑ, ɍɑɓɟɝɗɚɎəɚ, ɔ ɝɑɏɚɐəɫ ɝɎɚɑ ɓəɌɣɑəɔɑ. 

ȶɚəɑɣəɚ, əɌɟɣəɚ-ɛɚɛɟɗɫɜəɧɑ ɖəɔɏɔ ɚ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɌɡ ɛɟɍɗɔɖɚ-

ɎɌɗɔɝɨ Ɏ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɘ ɖɚɗɔɣɑɝɞɎɑ ɔ ɛɚ-

ɝɗɑ ɎɧɡɚɐɌ Ɏ ɝɎɑɞ ɖəɔɏɔ Ƚ.Ȭ. ȼɑɕəɍɑɜɏɌ. Ƚɗɑɐɟ-

ɑɞ ɟɛɚɘɫəɟɞɨ ɓɐɑɝɨ, əɌɛɜɔɘɑɜ, ɖəɔɏɟ Ɏɔɐəɚɏɚ 

ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɌ ɛɜɚɠɑɝɝɚɜɌ Ȼ.Ȯ. 

ȮɗɌɝɚɎɌ çȭɑɝɑɐɧ ɚ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɌɡè (1977), 

ɚɛɟɍɗɔɖɚɎɌəəɟɪ  Ɏ ɝɛɑɢɔɌɗɨəɚɕ  ɛɜɑɐəɌɓəɌ-

ɣɑəəɚɕ ɐɗɫ ɪəɚɤɑɝɞɎɌ ɝɑɜɔɔ çɉɎɜɔɖɌè ɔɓɐɌ-

ɞɑɗɨɝɞɎɌ çȸɚɗɚɐɌɫ ɏɎɌɜɐɔɫè. ɉɞɚ ɓəɌɣɔɞɑɗɨəɌɫ 

ɛɚ ɚɍɦɑɘɟ ɖəɔɏɌ Ɏ ɛɚɛɟɗɫɜəɚɕ ɠɚɜɘɑ ɛɜɑɐɗɌɏɌ-

ɑɞ ɣɔɞɌɞɑɗɪ ɝɎɑɐɑəɔɫ ɟɒɑ ɝ əɚɎɧɡ ɛɚɓɔɢɔɕ, ɚ 

ɐɚɝɞɌɞɚɣəɚ çɝɚɎɜɑɘɑəəɚɕè ɜɑəɞɏɑəɚɗɚɏɔɔ, ɔɝ-

ɛɚɗɨɓɟɑɘɚɕ ɖɌɖ Ɏ ɘɑɐɔɢɔəɑ, ɞɌɖ ɔ Ɏ ɐɜɟɏɔɡ ɚɍ-

ɗɌɝɞɫɡ ɣɑɗɚɎɑɣɑɝɖɔɡ ɓəɌəɔɕ. ȾɌɖɚɑ ɟɝɗɚɎəɚɑ 

ɜɌɓɐɑɗɑəɔɑ  əɌɤɗɚ ɚɞɜɌɒɑəɔɑ ɟɒɑ Ɏ ɖɚɘɛɚɓɔ-

ɢɔɚəəɚɕ ɝɞɜɟɖɞɟɜɑ ɖəɔɏɔ, ɝɚɐɑɜɒɌɥɑɕ ɐɎɑ ɣɌ-

ɝɞɔ  çȾɌɔəɝɞɎɑəəɧɑ əɑɎɔɐɔɘɖɔè ɔ çȮɚɓɎɜɌɥɑ-

əɔɑ Ɏ ɜɑəɞɏɑəɚɎɝɖɔɕ ɖɌɍɔəɑɞè. Ȯ ɛɑɜɎɚɕ ɣɌɝɞɔ 

Ɏ ɖɚəɖɜɑɞəɚɕ ɔ ɐɚɝɞɟɛəɚɕ  ɠɚɜɘɑ ɛɚɖɌɓɌəɌ 

ɎɓɌɔɘɚɝɎɫɓɨ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɝ ɞɑɜɘɚ-

ɫɐɑɜəɧɘɔ ɜɑɌɖɢɔɫɘɔ, ɖɎɌəɞɚɎɚɕ ɩɗɑɖɞɜɚəɔɖɚɕ, 

Ɏɚ Ɏɞɚɜɚɕ ɣɌɝɞɔ ɓɌɞɜɚəɟɞɧ Ɏɝɑ  Ɍɝɛɑɖɞɧ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ  ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ Ɏ ɘɑɐɔ-

ɢɔəɑ: ɞɑɡəɔɣɑɝɖɔɑ, ɘɚɜɌɗɨəɚ-ɩɞɔɣɑɝɖɔɑ ɔ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ. Ȼɚɝɗɑɐəɔɑ, ɖɌɖ ɛɜɌɎɔɗɚ, ɔɗɗɪ-

ɝɞɜɔɜɚɎɌəɧ  ɩɛɔɓɚɐɌɘɔ  ɔɓ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ 

ɒɔɓəɔ ɌɎɞɚɜɌ. 

Ⱥɝɚɍɚɑ ɘɑɝɞɚ Ɏ ɛɚɛɟɗɫɜɔɓɌɢɔɔ ɝɎɑɐɑəɔɕ 

ɔɓ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɔ, ɔɐɑɕ ɝɚɎɜɑɘɑəəɚɕ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌəɔɘɌɗɔ ɔ ɓɌəɔɘɌɪɞ Ɏɧ-

ɝɞɟɛɗɑəɔɫ ɛɟɍɗɔɢɔɝɞɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ əɌ 

ɝɞɜɌəɔɢɌɡ ɢɑəɞɜɌɗɨəɚɕ ɛɑɣɌɞɔ. ȳɐɑɝɨ ɝɗɑɐɟɑɞ 

ɟɛɚɘɫəɟɞɨ   ɜɑɢɑəɓɔɪ  ɛɜɚɠɑɝɝɚɜɌ  ȴ.ȷ.  ȾɌɏɑɜɌ  

 

ȼɔɝ. 9.  Ȼɜɚɠɑɝɝɚɜ Ƚ.Ȭ. ȼɑɕəɍɑɜɏ. 
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ɔɓ ɐɌɗɑɖɚɏɚ 1965 ɏɚɐɌ əɌ ɖəɔɏɟ Ȱ.ȯ. ȼɚɡɗɔəɌ  

çȭɚɗɑɓəɔ ɐɜɑɎəɔɡ ɗɪɐɑɕè (ȸ., 1965).ȺɞɘɑɞɔɎ 

ɐɚɍɜɚɒɑɗɌɞɑɗɨəɧɕ ɔ ɐɚɎɑɜɔɞɑɗɨəɧɕ ɝɞɔɗɨ  ɝɞɌ-

ɞɨɔ-ɜɑɢɑəɓɔɔ, ɛɜɔɎɑɐɑɘ Ɏɧɐɑɜɒɖɟ ɔɓ əɑɑ, Ɏ ɖɚ-

ɞɚɜɚɕ ɜɑɢɑəɓɑəɞ  ɏɚɎɚɜɔɞ ɚɍ ɌɎɞɚɜɑ ɜɑɢɑəɓɔɜɟ-

ɑɘɚɕ  ɖəɔɏɔ, Ɏɔɐəɚɘ ɚɞɑɣɑɝɞɎɑəəɚɘ ɛɜɚɠɑɝɝɚ-

ɜɑ, ɜɑəɞɏɑəɚɗɚɏɑ Ȱ.ȯ. ȼɚɡɗɔəɑ: çé Ȱɘɔɞɜɔɕ ȯɑ-

ɜɌɝɔɘɚɎɔɣ ð  ɚɐəɚɗɪɍ Ɏ ɝɎɚɑɕ əɌɟɖɑ. Ƀɑɜɑɓ Ɏɝɪ 

ɒɔɓəɨ ɚə ɛɜɚəɑɝ ɗɪɍɚɎɨ ɖ ɚɝɞɑɚɗɚɏɔɔ ð əɌɟɖɑ  ɚ 

ɜɌɓɎɔɞɔɔ ɔ ɍɚɗɑɓəɫɡ ɝɖɑɗɑɞɌ. ȹɑ ɝɖɜɚɪ, ɖɚɑ-ɣɞɚ 

ɔɓ əɌɛɔɝɌəəɚɏɚ Ɏ ɐɌəəɚɕ ɘɚəɚɏɜɌɠɔɔ  ɜɌəɑɑ 

ɖɌɓɌɗɚɝɨ ɘəɑ ɝɖɟɣəɧɘ ɔ ɐɌɒɑ ɗɔɤəɔɘ. ȰɟɘɌ-

ɗɚɝɨ, ɓɌɣɑɘ ɏɚɐɌɘɔ  ɔɓɟɣɌɞɨ ɝɗɔɫəɔɑ  ɞɚɣɑɖ ɚɖɚ- 

ɝɞɑəɑəɔɫ Ɏ ɝɖɑɗɑɞɑ ɖɔɝɞɔ ɜɑɍɑəɖɌ ɞɚɗɨɖɚ ɐɗɫ 

ɞɚɏɚ, ɣɞɚɍɧ  ɟɓəɌɞɨ əɌɝɖɚɗɨɖɚ ɜɌəɨɤɑ ɚɖɚɝɞɑəɑ-

ɎɌɑɞ ɏɚɜɚɡɚɎɔɐəɌɫ ɖɚɝɞɚɣɖɌ ɟ ɐɑɎɚɣɖɔ, ɣɑɘ ɟ 

ɘɌɗɨɣɔɖɌ, ɔ ɖɌɖɌɫ ɜɌɓəɔɢɌ Ɏ ɞɑɘɛɌɡ ɝɗɔɫəɔɫ 

ɖɚɝɞɚɣɑɖ əɌ ɝɑɎɑɜɑ ɔ ɪɏɑ, ɟ ɛɚɘɚɜɌ ɔ ɟɓɍɑɖɌ? 

ȺɖɌɓɧɎɌɑɞɝɫ, ɩɞɔ ɠɌɖɞɧ ɎɌɒəɧ ɐɗɫ əɌɟɖɔè. 

 Ȼɜɚɠɑɝɝɚɜ ȴ.ȷ. ȾɌɏɑɜ ɚɍɜɌɓəɚ əɌɓɧɎɌɑɞ ɖəɔɏɟ 

Ȱ.ȯ. ȼɚɡɗɔəɌ çɛɌɗɑɚɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕè, ɛɚɗɌ-

ɏɌɫ, ɣɞɚ ɝ ɛɚɫɎɗɑəɔɑɘ ɩɞɚɕ ɖəɔɏɔ ɘɚɒəɚ ɏɚɎɚ-

ɜɔɞɨ ɔ ɚ çɜɚɒɐɑəɔɔ əɚɎɚɕ əɌɟɖɔè (ɜɔɝ. 10, ɜɔɝ. 

11). ȶ ɘɚɘɑəɞɟ ɎɧɡɚɐɌ Ɏ ɝɎɑɞ ɖəɔɏɔ ɔɘɫ ɛɜɚ-

ɠɑɝɝɚɜɌ Ȱ.ȯ. ȼɚɡɗɔəɌ ɍɧɗɚ ɡɚɜɚɤɚ ɔɓɎɑɝɞəɚ Ɏ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɖɜɟɏɌɡ, ɛɚɝɖɚɗɨɖɟ ɔɘɑəəɚ 

ɚə ɛɚɘɚɏɌɗ ɛɜɚɠɑɝɝɚɜɟ  ȸ.ȸ. ȯɑɜɌɝɔɘɚɎɟ, Ɍə-

ɞɜɚɛɚɗɚɏɟ, Ɍɜɡɑɚɗɚɏɟ ɔ ɝɖɟɗɨɛɞɚɜɟ Ɏ ɎɚɝɝɞɌəɚɎ-

ɗɑəɔɔ ɚɍɗɔɖɌ ɐɜɑɎəɔɡ ɗɪɐɑɕ, ɔɓɟɣɌɫ ɝ ɛɚɘɚ-

ɥɨɪ  ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɏɚ  ɘɑɞɚɐɌ ɝɖɑɗɑɞɧ 

ɜɌɓəɧɡ ɔɝɞɚɜɔɣɑɝɖɔɡ ɗɔɣəɚɝɞɑɕ: ɋɜɚɝɗɌɎɌ 

ȸɟɐɜɚɏɚ, Ȭəɐɜɑɫ ȭɚɏɚɗɪɍɝɖɚɏɚ, ȾɔɘɟɜɌ,  əɚɎɏɚ-

ɜɚɐɝɖɔɡ ɛɚɝɌɐəɔɖɚɎ ɔ ɐɜɟɏɔɡ (ɜɔɝ. 12). Ƚɚɜɚɖ 

ɗɑɞ Ȱ.ȯ.ȼɚɡɗɔə Ɏɘɑɝɞɑ ɝ ɖɚɗɗɑɏɌɘɔ ɝɚɍɔɜɌɗ ɔ 

ɔɓɟɣɌɗ ɘəɚɒɑɝɞɎɚ ɖɚɝɞɑɕ, ɚɞəɚɝɫɥɔɡɝɫ ɖ ɜɌɓ-

əɧɘ ɩɛɚɡɌɘ  ð  ɚɞ ɛɌɗɑɚɗɔɞɌ ɐɚ 20 ɎɑɖɌ. Ȼɚɩɞɚ-

ɘɟ Ɏɚ ɎɎɑɐɑəɔɔ ɌɎɞɚɜ ɖəɔɏɔ ɓɌ ɛɜɑɐɚɝɞɌɎɗɑəɔɑ 

ɐɗɫ ɟɣɑɍəɧɡ ɔ əɌɟɣəɧɡ ɢɑɗɑɕ ɔɝɖɚɛɌɑɘɧɡ ɖɚ-

ɝɞɑɕ ɣɑɗɚɎɑɖɌ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɌɜɡɔɎəɧɡ 

ɐɌəəɧɡ ɛɜɔəɚɝɔɞ ɍɗɌɏɚɐɌɜəɚɝɞɨ ȯɚɝɟɐɌɜɝɞɎɑə-

əɚɘɟ ɉɜɘɔɞɌɒɟ ɔ ɩɞəɚɏɜɌɠɔɣɑɝɖɚɘɟ ɚɞɐɑɗɟ 

ȼɟɝɝɖɚɏɚ ɘɟɓɑɫ.  

Ȯ ɖəɔɏɑ ɑɝɞɨ ɏɗɌɎɌ çȼɑɖɚəɝɞɜɟɖɢɔɫ əɑɖɚ-

ɞɚɜɧɡ ɣɑɜɞ ɠɔɓɔɣɑɝɖɚɏɚ ɚɍɗɔɖɌ ɗɪɐɑɕ, ɒɔɎɤɔɡ 

Ɏ ɜɌɍɚɎɗɌɐɑɗɨɣɑɝɖɟɪ ɔ ɠɑɚɐɌɗɨəɟɪ ɩɛɚɡɔè, Ɏ 

ɖɚɞɚɜɚɕ ɔɘɑɑɞɝɫ ɘəɚɏɚ ɣɔɝɞɚ ɔɝɞɚɜɔɣɑɝɖɔɡ 

ɝɎɑɐɑəɔɕ, ɜɌɝɝɟɒɐɑəɔɕ ɔ ɝɚɚɍɜɌɒɑəɔɕ ɚ ɛɜɚ-

 

ȼɔɝ. 10.  Ȼɜɚɠɑɝɝɚɜ ȴ. ȷ. ȾɌɏɑɜ. 

 

ȼɔɝ. 12.  Ƚɖɟɗɨɛɞɟɜəɧɕ ɛɚɜɞɜɑɞ  òȮɑɗɔɖɚɏɚ   

ɖəɫɓɫó Ȭəɐɜɑɫ ȭɚɏɚɗɪɍɝɖɚɏɚ (1111-1174 ɏɏ.), 

ɝɧəɌ Ɋ.Ȯ. Ȱɚɗɏɚɜɟɖɚɏɚ. ȺɍɜɌɓ ɎɚɝɝɞɌəɚɎɗɑə 

əɌ ɚɝəɚɎɑ ɐɌəəɧɡ ɛɜɚɠɑɝɝɚɜɌ Ȱ.ȯ. ȼɚɡɗɔəɌ 

ɛɜɚɠɑɝɝɚɜɚɘ ȸ.ȸ. ȯɑɜɌɝɔɘɚɎɧɘ. 

 

ȼɔɝ. 11. Ȼɜɚɠɑɝɝɚɜ Ȱ.ȯ. ȼɚɡɗɔə. 
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ɐɚɗɒɔɞɑɗɨəɚɝɞɔ ɒɔɓəɔ ɐɜɑɎəɔɡ ɗɪɐɑɕ, ɔɡ ɠɔ-

ɓɔɣɑɝɖɚɘ ɚɍɗɔɖɑ, ɞɑɘɛɌɡ ɜɌɓɎɔɞɔɫ ɔ ɝɞɌɜɑəɔɫ, 

ɚɝɚɍɑəəɚɝɞɫɡ ɓɌɍɚɗɑɎɌəɔɕ. Ȯ ɣɌɝɞəɚɝɞɔ, ɔəɞɑ-

ɜɑɝəɧ ɠɌɖɞɧ ɔɐɑəɞɔɠɔɖɌɢɔɔ ɔ ɝɚɓɐɌəɔɫ ɛɚɜɞ-

ɜɑɞəɧɡ ɚɍɜɌɓɚɎ ɛɜɔ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ  ɔɝɝɗɑɐɚ-

ɎɌəɔɔ  ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɎɝɖɔɡ ɗɟɣɑɕ ɠɜɌɏ-

ɘɑəɞɚɎ ɝɖɑɗɑɞɌ ɀ. ɄɔɗɗɑɜɌ ɔ Ȭ. ȰɌəɞɑ.    

ȽɎɫɓɨ  ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɝ ɔɝ-

ɖɟɝɝɞɎɚɘ ɚɞɜɌɒɑəɌ ɞɌɖɒɑ Ɏ ɛɟɍɗɔɖɌɢɔɫɡ ɚɝɚɍɚ-

ɏɚ ɜɚɐɌ, ɛɚɝɎɫɥɑəəɧɡ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɘɑɞɚɐɚɎ 

ɑɝɞɑɝɞɎɑəəɧɡ ɔ ɞɑɡəɔɣɑɝɖɔɡ əɌɟɖ ɐɗɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɔɓɎɑɐɑəɔɕ ɔɝɖɟɝɝɞɎɌ. Ȯ ɖɌɣɑɝɞɎɑ 

ɛɜɔɘɑɜɌ ɝɚɤɗɑɘɝɫ əɌ ɐɎɑ ɛɟɍɗɔɖɌɢɔɔ: çȺɣɑɜɖɔ 

ɛɚ ɔɝɞɚɜɔɔ ɞɑɡəɔɖɚ-ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɒɔɎɚɛɔɝɔè (1975), Ȭ.ȴ. ȶɚɝɚɗɌɛɚɎ çɀɔɓɔ-

ɣɑɝɖɔɑ ɘɑɞɚɐɧ ɔɓɟɣɑəɔɫ ɛɜɚɔɓɎɑɐɑəɔɕ ɔɝɖɟɝ-

ɝɞɎɌè (1985). 

Ȯ ɩɞɔɡ ɛɟɍɗɔɖɌɢɔɫɡ ɛɚɖɌɓɌəɚ, ɖɌɖ ɛɚɗɟ-

ɣɑəəɌɫ  əɌ ɚɝəɚɎɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚ-

ɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɡ, ɔəɠɚɜɘɌɢɔɫ ɛɚɓɎɚɗɫɑɞ ɟɝɞɌəɚɎɔɞɨ 

ɌɎɞɚɜɝɞɎɚ ɡɟɐɚɒəɔɖɌ, ɚɞɖɜɧɞɨ əɑɔɓɎɑɝɞəɧɑ 

ɜɌəɑɑ ɩɗɑɘɑəɞɧ ɘɌɞɑɜɔɌɗɨəɚɕ ɖɟɗɨɞɟɜɧ ɚɞɐɌ-

ɗɑəəɧɡ ɩɛɚɡ, ɜɌɓɜɑɤɌɫ ɞɑɘ ɝɌɘɧɘ ɘəɚɏɔɑ ɝɛɚ-

ɜɧ ɔɝɞɚɜɔɖɚɎ, ɌɜɡɑɚɗɚɏɚɎ, ɔɝɖɟɝɝɞɎɚɎɑɐɚɎ. 

ȹɌɛɜɌɎɗɑəəɚɝɞɨ ɩɞɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɎɚɕəɌɫ: ɝ 

ɚɐəɚɕ ɝɞɚɜɚəɧ ð ɌɞɜɔɍɟɞɌɢɔɫ (ɚɛɜɑɐɑɗɑəɔɑ ɛɚ-

ɗɚɒɑəɔɫ ɔɝɝɗɑɐɟɑɘɚɏɚ ɛɜɚɔɓɎɑɐɑəɔɫ, ɛɌɘɫɞəɔ-

ɖɌ Ɏ ɖɜɟɏɟ ɐɜɟɏɔɡ Ɏɑɥɑɕ, Ɏ ɣɌɝɞəɚɝɞɔ, ɟɝɞɌəɚɎ-

ɗɑəɔɑ ɌɎɞɚɜɝɞɎɌ, ɘɑɝɞɌ ɔ Ɏɜɑɘɑəɔ ɝɚɓɐɌəɔɫ 

ɛɜɑɐɘɑɞɌ ɔɝɖɟɝɝɞɎɌ ɔ ɐɜɟɏɔɑ ɐɌəəɧɑ),  ɝ ɐɜɟɏɚɕ 

ɝɞɚɜɚəɧ ð ɛɚɘɚɥɨ Ɏ ɎɧɜɌɍɚɞɖɑ əɌɔɍɚɗɑɑ ɜɌɢɔ-

ɚəɌɗɨəɚɕ ɘɑɞɚɐɔɖɔ Ɏ ɛɜɚɢɑɝɝɑ ɜɑɝɞɌɎɜɌɢɔɔ 

ɐɌəəɚɏɚ ɛɌɘɫɞəɔɖɌ. Ȼɚ ɝɎɔɐɑɞɑɗɨɝɞɎɟ Ȭ.ȴ. ȶɚ-

ɝɚɗɌɛɚɎɌ,  Ɏ ɗɌɍɚɜɌɞɚɜɔɔ ȯɚɝɟɐɌɜɝɞɎɑəəɚɏɚ ɉɜ-

ɘɔɞɌɒɌ ɔ ɐɜɟɏɔɡ ɗɌɍɚɜɌɞɚɜɔɫɡ, ɝɛɑɢɔɌɗɔɓɔɜɟ-

ɪɥɔɡɝɫ Ɏ ɞɑɡəɔɣɑɝɖɚɕ ɩɖɝɛɑɜɞɔɓɑ ɛɌɘɫɞəɔɖɚɎ, 

ɐɗɫ ɩɞɔɡ ɢɑɗɑɕ ɝɑɏɚɐəɫ ɔɝɛɚɗɨɓɟɪɞ, ɖɜɚɘɑ 

ɚɍɧɣəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɔ Ɏɝɑ ɝɚɎɜɑɘɑəəɧɑ 

ɢɔɠɜɚɎɧɑ ɘɑɞɚɐɔɖɔ, ɎɖɗɪɣɌɫ, Ɏ ɛɑɜɎɟɪ ɚɣɑ-

ɜɑɐɨ,  ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɝ ɛɚɝɗɑɐɟɪ-

ɥɑɕ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɚɍɜɌɍɚɞɖɚɕ ɔɓɚɍɜɌɒɑ-

əɔɕ. 

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɓɌ Ɏɝɑ Ɏɜɑɘɫ ɝɟɥɑ-

ɝɞɎɚɎɌəɔɫ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ ȼɚɝ-

ɝɔɔ, ɚɝɚɍɑəəɚ əɌ ɓɌɜɑ ɝɞɌəɚɎɗɑəɔɫ ɔ  Ɏ ɛɑɜɔɚɐɑ 

ɜɌɓɎɔɞɔɫ, ɔɘɑəəɚ ɎɜɌɣɔ  ɛɜɚɫɎɔɗɔ  ɍɚɗɨɤɑ Ɏɝɑ-

ɏɚ ɔəɔɢɔɌɞɔɎɧ Ɏ ɛɜɔɘɑəɑəɔɔ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɗɟɣɑɕ Ɏəɑ ɜɌɘɚɖ ɘɑɐɔɢɔəɧ. Ⱥɖɜɧɗɑəəɧɑ ɟɝɛɑ-

ɡɌɘɔ  ɔɝɛɚɗɨɓɚɎɌəɔɫ çəɚɎɚɏɚ ɜɚɐɌ ɗɟɣɑɕè Ɏ ɝɎɚ-

ɑɕ ɚɍɗɌɝɞɔ ɎɜɌɣɔ-ɜɑəɞɏɑəɚɗɚɏɔ ɝɞɌɜɌɗɔɝɨ  ɛɑ-

ɜɑəɚɝɔɞɨ ɝɎɚɔ  ɐɚɝɞɔɒɑəɔɫ  Ɏ ɐɜɟɏɔɑ ɝɠɑɜɧ 

ɖɟɗɨɞɟɜəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ. Ⱥɝɚɍɑəəɚ ɟɎɗɑɖɌɞɑɗɨ-

əɧɘ ɔ ɛɑɜɝɛɑɖɞɔɎəɧɘ ɚɖɌɓɌɗɚɝɨ ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɡɟɐɚɒɑɝɞɎɑəəɧɡ ɛɌɘɫɞəɔ-

ɖɚɎ  ð ɖɌɜɞɔə. 

ȻɑɜɎɧɑ ɚɛɧɞɧ ɛɚ ɚɞɑɣɑɝɞɎɑəəɚɕ  çɘɟɓɑɕ-

əɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔè ɚɞəɚɝɫɞɝɫ ɖ 1918 ɏɚɐɟ (ȴ.ɉ. 

ȯɜɌɍɌɜɨ). Ȯ 20-30-ɡ ɏɚɐɌɡ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ  

Ƚ.Ȭ. ȼɑɕəɍɑɜɏ ɔ Ƚ.ȯ. Ƚɔɘɚəɝɚə əɌɖɚɛɔɗɔ əɑɘɌ-

ɗɧɕ ɚɛɧɞ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɓɟɣɑəɔɫ ɎɑɝɨɘɌ 

ɜɌɓəɚɚɍɜɌɓəɧɡ ɘɟɓɑɕəɧɡ ɚɍɦɑɖɞɚɎ ɔɓ ɍɚɏɌɞɑɕ-

ɤɔɡ ɝɚɖɜɚɎɔɥəɔɢ  ɏɚɜɚɐɌ  ȷɑəɔəɏɜɌɐɌ (ȽɌəɖɞ- 

ȻɑɞɑɜɍɟɜɏɌ).  ȼɑɓɟɗɨɞɌɞɧ ɩɞɚɕ ɜɌɍɚɞɧ ɚɖɌɓɌɗɔɝɨ 

əɌɝɞɚɗɨɖɚ ɢɑəəɧɘɔ ɐɗɫ ɔɝɖɟɝɝɞɎɚɎɑɐɚɎ, ɣɞɚ Ɏ 

ȯɚɝɟɐɌɜɝɞɎɑəəɚɘ ɉɜɘɔɞɌɒɑ ɍɧɗɌ ɚɜɏɌəɔɓɚɎɌəɌ 

ɝɛɑɢɔɌɗɨəɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ çɗɌɍɚɜɌɞɚɜɔɫè. ȳɌ-

Ɏɑɐɟɪɥɔɘ  ɜɑəɞɏɑəɚɎɝɖɔɘ ɖɌɍɔəɑɞɚɘ ɉɜɘɔɞɌ-

ɒɌ  ɝɞɌɗ ɎɜɌɣ, ɚɛɧɞəɧɕ ɜɑəɞɏɑəɚɗɚɏ Ⱦ.ȹ. Ƚɔɗɨ-

ɣɑəɖɚ (1883 ð 1956), ɖɚɞɚɜɧɕ Ɏ ɞɑɣɑəɔɑ ɐɎɌɐɢɌ-

ɞɔ ɗɑɞ ɍɧɗ ɍɑɝɝɘɑəəɧɘ ɑɏɚ ɜɟɖɚɎɚɐɔɞɑɗɑɘ. 

Ⱥɏɜɚɘəɧɕ ɚɛɧɞ  ɍɧɗ ɔɘ ɚɍɚɍɥɑə  Ɏ ɚɛɟɍɗɔɖɚ-

ɎɌəəɚɘ Ɏ 1955 ɏɚɐɟ ɝɍɚɜəɔɖɑ ɝɞɌɞɑɕ ȯɚɝɟɐɌɜ-

ɝɞɎɑəəɚɏɚ ɉɜɘɔɞɌɒɌ çȼɑɝɞɌɎɜɌɢɔɫ  ɔ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ  ɡɟɐɚɒɑɝɞɎɑəəɧɡ ɛɌɘɫɞəɔɖɚɎè (ȸ. çȴɝ-

ɖɟɝɝɞɎɚè, 1955). Ȯ ɐɌəəɚɕ ɜɌɍɚɞɑ ɍɧɗɔ ɔɓɗɚɒɑ-

əɧ  ɚɝəɚɎəɧɑ ɛɜɔəɢɔɛɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɒɔɎɚɛɔɝɔ, Ɍ  ɞɌɖɒɑ  ɖɜɌɞɖɚ ɜɌɝ-

ɝɘɚɞɜɑəɧ ɚɞɐɑɗɨəɧɑ ɩɗɑɘɑəɞɧ ɖɌɜɞɔə Ɏ ɝɎɫɓɔ ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɔɡ ɔɝɝɗɑɐɚɎɌɞɨ  Ɏ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɗɟɣɌɡ ɛɚ ɚɞɐɑɗɨəɚɝɞɔ. ȶɌɖ ɚɍɦɑɖɞ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ, ɖɌɜɞɔəɌ ɝɚɝɞɚɔɞ ɔɓ ɣɑɞɧɜɑɡ ɝɗɚɑɎ ð ɚɝəɚ-

Ɏɧ, ɏɜɟəɞɌ, ɝɗɚɫ ɖɜɌɝɖɔ, ɗɌɖɌ. ȼɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɚɞɎɑɣɌɑɞ əɌ ɘəɚɏɔɑ ɣɜɑɓɎɧ-

ɣɌɕəɚ ɎɌɒəɧɑ ɐɗɫ ɝɛɑɢɔɌɗɔɝɞɌ Ɏɚɛɜɚɝɧ. Ȯ ɚɝ-

əɚɎəɚɘ ɩɞɚ Ɏɚɛɜɚɝɧ ɞɑɡəɔɖɔ ɡɟɐɚɒəɔɖɌ, ɑɏɚ 

ɞɎɚɜɣɑɝɖɚɏɚ çɛɚɣɑɜɖɌè, ɝɚɡɜɌəəɚɝɞɔ ɖɌɜɞɔəɧ, 

ɔɓɘɑəɑəɔɕ, Ɏəɑɝɑəəɧɡ ɝɌɘɔɘ ɘɌɝɞɑɜɚɘ ɔɗɔ 

ɐɜɟɏɔɘɔ ɡɟɐɚɒəɔɖɌɘɔ.  

ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɕ Ɏɚɛɜɚɝ  ð  Ɏɚɛɜɚɝ ɚɍ Ɍɞ-

ɜɔɍɟɢɔɔ, ɞ.ɑ. ɚɍ ɟɝɞɌəɚɎɗɑəɔɔ ɌɎɞɚɜɝɞɎɌ, ɛɚɐ-

ɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɚɞɜɔɢɌəɔɫ ɑɏɚ. ȹɌ ɚɜɔɏɔəɌɗɨ-

əɧɡ ɖɌɜɞɔəɌɡ, Ɏ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɝɞɨ ɔɡ ɖɚɛɔɫɘ 

ɔ ɠɌɗɨɝɔɠɔɖɌɢɔɫɘ, ɚɍɧɣəɚ  ɝ ɛɚɘɚɥɨɪ ɜɑəɞ-

ɏɑəɚɎɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ  ɟɐɌɑɞɝɫ ɚɍəɌɜɟɒɔɞɨ 

ɝɗɑɐɧ ɞɎɚɜɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɡɟɐɚɒəɔɖɌ ð  

əɑɚɒɔɐɌəəɧɑ ɌɎɞɚɜɝɖɔɑ ɛɑɜɑɐɑɗɖɔ, ɔɝɛɜɌɎɗɑ-

əɔɫ, ɔɓɘɑəɑəɔɫ ɚɞɐɑɗɨəɧɡ ɐɑɞɌɗɑɕ. Ȯ ɖɌɣɑɝɞɎɑ 

ɛɜɔɘɑɜɌ ɘɚɒəɚ ɛɜɔɎɑɝɞɔ ɔɝɞɚɜɔɪ ɔɓɟɣɑəɔɫ  

ɓəɌɘɑəɔɞɚɕ ɖɌɜɞɔəɧ ȶ.Ƚ. ȸɌɗɑɎɔɣɌ çɃɑɜəɧɕ 

ɖɎɌɐɜɌɞè. Ȼɜɔ ɜɑəɞɏɑəɚɎɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌ ɡɚɗɝɞɑ ɚɍəɌɜɟɒɑəɌ 

əɌɐɛɔɝɨ, ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɥɌɫ ɚ ɞɚɘ, ɣɞɚ ɌɎɞɚɜ 

ɛɑɜɎɚəɌɣɌɗɨəɚ ɛɜɑɐɛɚɗɌɏɌɗ ɛɔɝɌɞɨ ɝɚɎɝɑɘ  ɐɜɟ-

ɏɚɕ ɝɪɒɑɞ, Ɍ ɒɔɎɚɛɔɝəɚɑ ɛɚɗɚɞəɚ Ɏ əɌɝɞɚɫɥɑɘ 

Ɏɔɐɑ ɔ ɝ əɌɝɞɚɫɥɔɘ əɌɓɎɌəɔɑɘ ɍɧɗɚ ɝɠɚɜɘɔ-

ɜɚɎɌəɚ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɛɗɚɤəɚɕ ɓɌɖɜɌɝɖɔ ɌɎɞɚ-

ɜɚɘ ɠɜɌɏɘɑəɞɚɎ ɛɜɑɐɧɐɟɥɑɏɚ ɒɔɎɚɛɔɝəɚɏɚ ɘɌ-

ɞɑɜɔɌɗɌ (ɔɓ ɏɌɓɑɞɧ òThe art  newspaper  Russia ó). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɜɌɓɗɔɣəɧɑ ɝɞɚɜɚəɧ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ   ɖɌɖ ɖɗɔəɔɣɑɝɖɚɕ ɝɛɑ-

ɢɔɌɗɨəɚɝɞɔ ɔ ɚɞɜɌɝɗɔ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ 

əɌɤɗɔ ɚɞɜɌɒɑəɔɑ Ɏ ɠɚɜɘɑ ɚɍɥɑɝɞɎɑəəɚɏɚ ɝɚ-

ɓəɌəɔɫ, ɚɞɚɍɜɌɒɌɪɥɑɕ ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ ɡɟ-

ɐɚɒɑɝɞɎɑəəɧɡ ɚɍɜɌɓɌɡ. Ⱦɑɘ ɝɌɘɧɘ ɎɖɗɌɐ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ ɚɍɥɟɪ ɖɟɗɨɞɟɜɟ ɚɖɌ-

ɓɌɗɝɫ ɎɑɝɨɘɌ ɓəɌɣɔɞɑɗɨəɧɘ. ȮɖɗɌɐ ɩɞɚɞ ɘɚɒɑɞ 

ɍɧɞɨ ɛɜɚɝɗɑɒɑə Ɏ ɞɜɑɡ ɚɝəɚɎəɧɡ əɌɛɜɌɎɗɑəɔɫɡ: 

1) ɚɞɚɍɜɌɒɑəɔɑ ɗɔɣəɚɝɞɑɕ ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ 

ɜɌɐɔɚɗɚɏɚɎ, ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɚɎ ɔ ɗɟɣɑɎɧɡ ɞɑ-

ɜɌɛɑɎɞɚɎ Ɏ ɔɝɖɟɝɝɞɎɑ ð ɝɚɍɔɜɌɞɑɗɨəɧɡ ɚɍɜɌɓɚɎ 

ɎɜɌɣɑɕ ɔ ɟɣɑəɧɡ, Ɍ ɞɌɖɒɑ ɖɚəɖɜɑɞəɧɡ ɐɑɫɞɑɗɑɕ 
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ɔ ɟɓəɌɎɌɑɘɧɡ ɛɜɚɞɚɞɔɛɚɎ Ɏ ɝɖɟɗɨɛɞɟɜɑ, ɒɔɎɚ-

ɛɔɝɔ ɔ ɡɟɐɚɒɑɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɑ;  

2) ɚɞɜɌɒɑəɔɑ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɔ ɗɑɣɑəɔɫ (çɝɔɗɨəɧɑ ɘɑɞɚɐɧè) Ɏ ɝɖɟɗɨɛɞɟɜɑ, 

ɒɔɎɚɛɔɝɔ, ɡɟɐɚɒɑɝɞɎɑəəɚɕ ɔ əɌɟɣəɚ-

ɛɚɛɟɗɫɜəɚɕ  ɗɔɞɑɜɌɞɟɜɑ, ɐɜɌɘɌɞɟɜɏɔɔ ɔ ɖɔəɑ-

ɘɌɞɚɏɜɌɠɔɔ;  

3) ɛɜɔɘɑəɑəɔɑ ɗɟɣɑɎɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɛɜɔɑɘɚɎ  Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɔɓɎɑɐɑəɔɕ ɔɝɖɟɝ-

ɝɞɎɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɛɜɔɘɑɜɑ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɔ ɜɌɐɔɚɗɚɏɔɔ, ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌɛɔɔ 

ɑɥɑ ɜɌɓ ɘɚɒəɚ ɟɍɑɐɔɞɨɝɫ Ɏ ɝɛɜɌɎɑɐɗɔɎɚɝɞɔ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɚ ɐɚɛɟɝɞɔɘɚɘ ɔ Ɏɚɓɘɚɒəɚɘ çɝɗɔɫ-

əɔɔ ɔəɞɑɜɑɝɚɎ əɌɟɖɔ, ɘɑɐɔɢɔəɝɖɚɕ ɛɜɌɖɞɔɖɔ ɔ 

ɔɝɖɟɝɝɞɎɌè. 

çȸɑɞɚɐ əɌɟɖɔ é ð ɌəɌɗɔɓ; ɘɑɞɚɐ ɔɝɖɟɝɝɞɎɌ 

ð ɝɔəɞɑɓ. ȹɌɟɖɌ ɛɟɞɑɘ ɝɜɌɎəɑəɔɕ, ɝɚɛɚɝɞɌɎɗɑ-

əɔɕ, ɝɚɚɞəɚɤɑəɔɕ ɛɧɞɌɑɞɝɫ ɜɌɓɗɚɒɔɞɨ ɫɎɗɑəɔɫ 

ɘɔɜɌ əɌ ɝɚɝɞɌɎəɧɑ ɩɗɑɘɑəɞɧ. ȴɝɖɟɝɝɞɎɚ  ɛɟɞɑɘ 

ɌəɌɗɚɏɔɕ ɒɌɒɐɑɞ ɝɎɫɓɌɞɨ ɩɗɑɘɑəɞɧ ɘɔɜɌ Ɏ əɑ-

ɖɚɞɚɜɧɑ ɢɑɗɧɑ. ȹɌɟɖɌ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɐɌɑɞ ɞɑ 

ɩɗɑɘɑəɞɧ, ɔɓ ɖɚɞɚɜɧɡ ɞɎɚɜɔɞ ɡɟɐɚɒəɔɖéè ð ɛɔ-

ɝɌɗ Ȯ.ɋ. ȭɜɪɝɚɎ. 

ȴ ɑɥɑ: ç ȹɌɟɖɔ ɔ ɔɝɖɟɝɝɞɎɌ ð ɝɗɌɎɌ əɌɜɚ-

ɐɌ, ɚəɔ ɟɎɑɗɔɣɔɎɌɪɞ ɑɏɚ ɝɣɌɝɞɨɑè (ȶ.Ȭ. ȯɑɗɨɎɑ-

ɢɔɕ). ȼɑəɞɏɑəɚɗɚɏɔɫ  ɔ ɜɌɐɔɚɗɚɏɔɫ  ɐɚɝɞɚɕəɚ 

ɟɣɌɝɞɎɟɪɞ Ɏ ɩɞɚɘ ɛɜɚɢɑɝɝɑ. 
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ȼȱȹȾȯȱȹȺȰȴȬȯȹȺȽȾȴȶȬ ȰȴȽȻȷȬȳȴȵ ȷȴɂȱȮɇɁ ȶȺȽȾȱȵ 
 

ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɝɞɑɚɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɣɌɝɞɚ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ ɗɔɢɑɎɧɡ ɖɚɝɞɫɡ ɔ ɚɞ-

ɗɔɣɌɑɞɝɫ ɜɌɓəɚɚɍɜɌɓəɧɘɔ ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ. ȽɡɚɐɝɞɎɚ ɝɖɔɌɗɚ-

ɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɝ ɐɜɟɏɔɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɖɚɝɞɑɕ ɗɔɢɌ ɔ 

əɑɐɚɝɞɌɞɚɣəɌɫ ɔəɠɚɜɘɔɜɚɎɌəəɚɝɞɨ ɎɜɌɣɌ ɚ ɜɑəɞɏɑəɚɎɝɖɚɕ ɝɑɘɔɚɞɔɖɑ ɐɌəəɧɡ ɚɍɜɌɓɚ-

ɎɌəɔɕ ɚɍɟɝɗɚɎɗɔɎɌɪɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɚɤɔɍɖɔ. 

ȰɔɝɛɗɌɝɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ Ɏ ɚɝəɚɎəɚɘ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɛɜɚɫɎɗɑəɔɫɘɔ ɚɐəɚ-

ɝɞɚɜɚəəɑɕ ɘɚəɚɚɝɝɌɗɨəɚɕ ɔɗɔ ɛɚɗɔɚɝɝɌɗɨəɚɕ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɔ ɚɝɞɑɚɢɑɘɑə-

ɞɚɐɔɝɛɗɌɓɔɔ, Ɍ ɞɌɖɒɑ ɞɜɑɘɫ ɠɚɜɘɌɘɔ: ɛɝɑɎɐɚɖɔɝɞɚɓəɚɕ, ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ ɔ ɝɘɑ-

ɤɌəəɚɕ. ȰɎɟɝɞɚɜɚəəɫɫ ɐɔɝɛɗɌɓɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɎɚɓəɔɖɌɑɞ ɝɜɌɎəɔɞɑɗɨəɚ ɜɑɐɖɚ. ȻɜɌ-

ɎɔɗɨəɌɫ ɔəɞɑɜɛɜɑɞɌɢɔɫ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɘɚɒɑɞ ɍɧɞɨ ɚɝɟɥɑɝɞɎɗɑəɌ ɛɜɔ 

ɞɥɌɞɑɗɨəɚɘ ɔɓɟɣɑəɔɔ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ.  

ȼɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ, ɞɌɖɔɑ ɖɌɖ ɛɌəɚɜɌɘəɌɫ ɓɚəɚ-

ɏɜɌɠɔɫ ɜɌɓəɧɡ ɚɞɐɑɗɚɎ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ, ɛɚɓɎɚɗɫɪɞ ɐɔɌ-

ɏəɚɝɞɔɜɚɎɌɞɨ ɐɌəəɟɪ ɛɌɞɚɗɚɏɔɪ ɔ ɝɚɝɞɌɎɔɞɨ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɑɑ ɗɚɖɌɗɔɓɌɢɔɔ. Ȱɗɫ ɚɍɦ-

ɑɖɞɔɎɔɓɌɢɔɔ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔɓɟɣɑəɔɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɏɚ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ  ɚɍɜɌɓɚɎɌəɔɫ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɐɚɛɚɗəɔɞɑɗɨəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚ-

ɏɜɌɠɔɪ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɔɝɛɗɌɓɔɫ, ɗɔɢɑɎɧɑ ɖɚɝɞɔ, ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɖɚɘɛɨ-

ɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

X-RAY DIAGNOSTICS OF THE FACIAL BONES DYSPLASIA 

 

Arzhantsev A.P.  
 

steodysplasia often occurs in the facial bones and has a variety of X -ray sym p-

toms. A similar X -ray picture of osteodysplasia with  other face bones diseases 

and insufficient knowledge about the x -ray semeiotics lead to diagnostic e r rors.       

Displastic lesi ons usually characterized as unilateral monostotic or polyostotic f i-

brous osteodysplasia and osteosementic dysplasia as well as three forms of dysplasia: pse u-

docystic, pseudosclerotic and mixed. Bilateral dysplasia of the facial bones occurs relatively 

rar e. For the correct interpretation of the X -ray images there should be careful examination 

of clinical research and medical history.  

Common radiographic techniques such as panoramic zonography of the different 

parts of the facial skeleton and skull teleroen tgenography managed to reveal this pathology 

and  help to  form an opinion about its localization. For objectification of the results, inclu d-

ing the examination of the spatial lesion position, it is helpful to perform computed tomo g-

raphy of the facial bones.  

 
Keywords: dysplasia, facial bones, orthopantomography, computed tomogr a-

phy.
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ɜɑɐɔ ɚɛɟɡɚɗɑɛɚɐɚɍəɧɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ 

ɗɔɢɑɎɚɘ ɚɞɐɑɗɑ ɣɑɜɑɛɌ ɛɚ ɣɌɝɞɚɞɑ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ Ɏɑɐɟɥɑɑ ɘɑɝɞɚ ɓɌəɔɘɌɑɞ ɚɝɞɑɚɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ, ɚɍɟɝɗɚɎɗɑəəɌɫ 

əɌɜɟɤɑəɔɫɘɔ ɚɝɞɑɚɏɑəɑɓɌ əɌ ɝɞɌɐɔɫɡ ɠɚɜɘɔɜɚ-

ɎɌəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ. Ȼɚ ɐɌəəɧɘ ɗɔɞɑɜɌɞɟɜɧ ɟ 

ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɗɔ-

ɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɐɔɝɛɗɌɝɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɝɚ-

ɝɞɌɎɗɫɪɞ ɚɞ 13% ɐɚ 22%. ɉɞɔ ɢɔɠɜɧ ɚɞəɚɝɫɞɝɫ 

ɖ ɎɧɜɌɒɑəəɧɘ ɐɔɝɛɗɌɓɔɫɘ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, 

ɞɜɑɍɟɪɥɔɘ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɞɔɎəɧɡ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎ. ȺɐəɌɖɚ ɖɗɔəɔɣɑɝɖɔ ɍɑɝɝɔɘɛɞɚɘəɧɑ 

əɑɍɚɗɨɤɔɡ ɜɌɓɘɑɜɚɎ ɚɣɌɏɔ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ 

ɎɝɞɜɑɣɌɪɞɝɫ əɌɘəɚɏɚ ɣɌɥɑ ð ɛɜɔɘɑɜəɚ ɟ 25% 

ɚɞ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑ-

ɘɧ. 

ȰɔɝɛɗɌɓɔɫ ɣɑɗɪɝɞɑɕ ɖɗɔəɔɣɑɝɖɔ ɛɜɚɫɎ-

ɗɫɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ Ɏ ɐɑɞɝɖɚɘ ɔ ɪəɚɤɑɝɖɚɘ Ɏɚɓ-

ɜɌɝɞɑ, ɟ ɗɔɢ ɒɑəɝɖɚɏɚ ɛɚɗɌ ɎɝɞɜɑɣɌɑɞɝɫ ɣɌɥɑ. 

ȳɌɘɑɞəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɓɚəɧ ɐɔɝɛɗɌ-

ɓɔɔ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɖɚəɞɟɜɚɎ ɗɔɢɌ ɛɜɚɔɝɡɚɐɔɞ 

ɛɜɔ ɔɓɘɑəɑəɔɔ ɏɚɜɘɚəɌɗɨəɚɏɚ ɠɚəɌ ɚɜɏɌəɔɓɘɌ 

ɐɚ ɚɖɚəɣɌəɔɫ ɛɟɍɑɜɞɌɞəɚɏɚ ɛɑɜɔɚɐɌ, Ɏ ɛɑɜɔɚɐɧ 

ɍɑɜɑɘɑəəɚɝɞɔ ɔ ɖɗɔɘɌɖɞɑɜɔɣɑɝɖɚɏɚ ɝɔəɐɜɚɘɌ. 

ȹɌ ɟɎɑɗɔɣɑəɔɑ Ɏ ɜɌɓɘɑɜɌɡ ɟɣɌɝɞɖɌ ɐɔɝɛɗɌɓɔɔ 

ɞɌɖɒɑ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ ɏɚɜɘɚəɌɗɨəɚɑ ɘɑɐɔ-

ɖɌɘɑəɞɚɓəɚɑ ɗɑɣɑəɔɑ.  

ȼɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɚɝɞɑɚ-

ɐɔɝɛɗɌɓɔɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɜɌɓəɚɚɍɜɌɓəɧɘɔ 

ɛɜɚɫɎɗɑəɔɫɘɔ, ɣɞɚ əɑɜɑɐɖɚ ɝɞɌəɚɎɔɞɝɫ ɛɜɔɣɔ-

əɚɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɚɤɔɍɚɖ ɔɓ-ɓɌ ɝɡɚɐɝɞɎɌ ɝ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɚɕ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ.  

ȰɔɝɛɗɌɝɞɔɣɑɝɖɔɑ ɛɚɜɌɒɑəɔɫ ɗɔɢɑɎɧɡ 

ɖɚɝɞɑɕ Ɏ ɚɝəɚɎəɚɘ ɛɜɑɐɝɞɌɎɗɑəɧ ɠɔɍɜɚɓəɚɕ 

ɚɝɞɑɚɐɔɝɛɗɌɓɔɑɕ ɔ ɚɝɞɑɚɢɑɘɑəɞɚɐɔɝɛɗɌɓɔɑɕ. 

Ȼɜɔ ɩɞɚɘ ɣɌɥɑ ɎɚɓəɔɖɌɪɞ ɚɐəɚɝɞɚɜɚəəɔɑ ɘɚ-

əɚɚɝɝɌɗɨəɌɫ ɔɗɔ ɛɚɗɔɚɝɝɌɗɨəɌɫ ɐɔɝɛɗɌɓɔɔ (ɜɔɝ. 

1, ɜɔɝ. 2). ȮɝɞɜɑɣɌɪɞɝɫ ɞɌɖɒɑ ɐɎɟɝɞɚɜɚəəɔɑ ɛɚ-

ɜɌɒɑəɔɫ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɚɍɦɬɘɌ ɍɚɖɚɎɧɡ ɚɞɐɑ-

ɗɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔɗɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɢɑ-

ɗɚɘ, Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ. 

Ȼɚɗɔɘɚɜɠɔɓɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚ-

ɫɎɗɑəɔɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɚɍɦɫɝəɫɑɞɝɫ ɞɑɘ, ɣɞɚ 

ɛɜɔ ɖɌɒɐɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ ɜɑəɞɏɑəɚɎ-

ɝɖɌɫ ɖɌɜɞɔəɌ ɓɌɎɔɝɔɞ ɚɞ ɝɞɌɐɔɔ ɠɚɜɘɔɜɚɎɌəɔɫ 

ɖɚɝɞɔ, əɌ ɩɞɌɛɑ ɖɚɞɚɜɚɕ Ɏɚɓəɔɖɗɔ əɌɜɟɤɑəɔɫ. 

ȺɝɞɑɚɐɔɝɛɗɌɓɔɫ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔɝɣɑɓəɚɎɑəɔ-

ɑɘ ɚɍɧɣəɚɏɚ ɖɚɝɞəɚɏɚ ɜɔɝɟəɖɌ, əɑɝɖɚɗɨɖɚ əɑ-

ɜɌɎəɚɘɑɜəɧɘ ɟɛɗɚɞəɑəɔɑɘ ɝɞɜɟɖɞɟɜɧ, ɛɚɐɚɍ-

əɧɘ ɚɝɞɑɚɝɖɗɑɜɚɓɟ (ɜɔɝ. 3, ɜɔɝ. 4), ɗɔɍɚ ɛɚɫɎɗɑ-

əɔɑɘ ɣɑɞɖɚ ɚɣɑɜɣɑəəɧɡ ɖɔɝɞɚɛɚɐɚɍəɧɡ ɛɚɗɚ-

ɝɞɑɕ ɝ əɑɎɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɛɜɚɓɜɌɣəɚɝɞɔ ɞɑəɔ 

ɔ Ɏɓɐɟɞɔɑɘ ɖɚɝɞɔ (ɜɔɝ. 5, ɜɔɝ. 6), ɗɔɍɚ ɣɑɜɑɐɚ-

ɎɌəɔɑɘ ɟɣɌɝɞɖɚɎ ɛɚəɔɒɑəəɚɕ ɔ ɛɚɎɧɤɑəəɚɕ 

ɛɗɚɞəɚɝɞɔ Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɖɚəɞɟɜɌ 

ɣɑɗɪɝɞɔ (ɜɔɝ. 7, ɜɔɝ 8). Ȯ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ Ɏɧɤɑ-

ɝɖɌɓɌəəɧɘ, ɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɗɔ-

ɢɑɎɧɡ ɖɚɝɞɑɕ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɔɘɑɑɞ ɞɜɔ 

ɠɚɜɘɧ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ: 

ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɟɪ, ɛɝɑɎɐɚɖɔɝɞɚɓəɟɪ ɔ 

ɝɘɑɤɌəəɟɪ (ɝɚɣɑɞɌɪɥɟɪ ɚɍɑ ɠɚɜɘɧ).  

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɑ ɛɚɜɌɒɑəɔɑ ɛɜɑɐɝɞɌɎɗɑəɚ 

ɚɐəɚɕ ɔɓ ɛɑɜɑɣɔɝɗɑəəɧɡ ɠɚɜɘ. ȺɐəɌɖɚ ɔəɚɏɐɌ 

ɎɝɞɜɑɣɌɑɞɝɫ ɝɚɣɑɞɌəɔɑ ɓɚə ɐɔɝɛɗɌɓɔɔ ɜɌɓəɧɡ 

ɠɚɜɘ, ɖɚɞɚɜɧɑ ɜɌɝɛɚɗɚɒɑəɧ əɌ ɜɌɝɝɞɚɫəɔɔ, 

ɗɔɍɚ ɏɜɌəɔɣɌɞ ɐɜɟɏ ɝ ɐɜɟɏɚɘ (ɜɔɝ. 9, ɜɔɝ. 10).  

ȮɧɜɌɒɑəəɧɑ ɛɜɚɫɎɗɑəɔɫ ɐɔɝɛɗɌɝɞɔɣɑ-

ɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚɎɚɕ 

ɖɚɝɞɔ ɛɜɔɎɚɐɫɞ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ ɐɑɠɚɜɘɌɢɔɔ 

ɖɚəɞɟɜɚɎ ɩɞɔɡ ɖɚɝɞɑɕ, ɟɘɑəɨɤɑəɔɪ ɔɗɔ ɔɝɣɑɓ-

əɚɎɑəɔɪ ɛɜɚɝɎɑɞɌ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɔ 

əɚɝɚɎɧɡ ɡɚɐɚɎ, ɔɓɘɑəɑəɔɪ ɖɚəɠɔɏɟɜɌɢɔɔ ɚɜ-

ɍɔɞɌɗɨəɚɏɚ ɖɚɗɨɢɌ, Ɍɝɔɘɘɑɞɜɔɔ ɗɔɢɌ (ɜɔɝ. 11, 

ɜɔɝ 12, ɜɔɝ. 13). 

ȺɝɞɑɚɐɔɝɛɗɌɝɞɔɣɑɝɖɚɑ ɝɔɘɘɑɞɜɔɣəɚɑ 

ɛɚɜɌɒɑəɔɑ ɟɏɗɚɎ ɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɗɔɍɚ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɢɑɗɚɘ, ɟɎɑɗɔɣɑ-

əɔɑ ɚɍɦɑɘɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ 

ɔɘɑəɟɑɞɝɫ ɡɑɜɟɎɔɓɘɚɘ. ȾɌɖɚɑ əɌɓɎɌəɔɑ ɚɍɟ-

ɝɗɚɎɗɑəɚ əɌɛɚɘɔəɌɪɥɔɘ ɍɔɍɗɑɕɝɖɔɕ ɛɑɜɝɚəɌɒ 

Ɏəɑɤəɔɘ Ɏɔɐɚɘ ɛɌɢɔɑəɞɌ. ȻɌɞɚɗɚɏɔɫ ɛɜɚɫɎɗɫ-

ɑɞɝɫ Ɏ ɜɌəəɔɑ ɝɜɚɖɔ ɛɚɝɗɑ ɜɚɒɐɑəɔɫ, Ɏ ɐɑɞɝɖɚɘ 

ɔ ɪəɚɤɑɝɖɚɘ ɎɚɓɜɌɝɞɑ. Ȯ ɛɟɍɑɜɞɌɞəɧɕ ɛɑɜɔɚɐ 

ɜɚɝɞ ɔɓɘɑəɑəəɚɕ ɖɚɝɞɔ ɛɜɚɏɜɑɝɝɔɜɟɑɞ. ȼɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔ ɎɧɫɎɗɫɪɞɝɫ ɛɝɑɎɐɚɖɔɝɞɚɓəɧɑ ɚɍ-

ɜɌɓɚɎɌəɔɫ ɣɑɗɪɝɞɑɕ, ɔəɚɏɐɌ ɝ əɑɣɬɞɖɔɘɔ ɏɜɌ-

əɔɢɌɘɔ, ɔɝɣɑɓəɚɎɑəɔɑ ɞɜɌɍɑɖɟɗɫɜəɚɏɚ ɜɔɝɟəɖɌ, 

ɛɚɫɎɗɑəɔɑ ɓɚə ɚɍɧɓɎɑɝɞɎɗɑəɔɫ, ɟɎɑɗɔɣɑəɔɑ Ɏ 

ɚɍɦɬɘɑ (Ɏɓɐɟɞɔɑ) ɔ ɔɝɞɚəɣɑəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔə ɛɚɜɌɒɑəəɚɏɚ ɟɣɌɝɞɖɌ. ȰɔɝɛɗɌɝɞɔɣɑ-

ɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɐɑɠɚɜɘɔɜɟɑɞ ɖɚəɞɟɜɧ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, ɛɜɚɝɎɑɞ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɘɚɒɑɞ ɟɘɑəɨɤɌɞɨɝɫ ɔɗɔ ɚɞ-

ɝɟɞɝɞɎɚɎɌɞɨ. ɁɑɜɟɎɔɓɘ ɝɚɣɑɞɌɑɞɝɫ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɛɜɚɜɑɓɧɎɌəɔɫ, ɛɚɗɚɒɑəɔɫ, ɠɚɜɘɧ ɔ ɝɞɜɚɑəɔɫ 

ɓɟɍɚɎ (ɜɔɝ. 14).  

Ȯ ɚɍɗɌɝɞɔ ɖɚɜəɑɕ ɓɟɍɚɎ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɣɌɝɞɚ ɚɍəɌɜɟɒɔɎɌɪɞɝɫ əɑɍɚɗɨɤɔɑ 

ɑɐɔəɔɣəɧɑ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ ɛɑɜɔɌɛɔ-

ɖɌɗɨəɚɕ ɚɝɞɑɚɢɑɘɑəɞɚɐɔɝɛɗɌɓɔɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ 

ɝɗɟɣɌɕəɚɕ ɜɑəɞɏɑəɚɎɝɖɚɕ əɌɡɚɐɖɚɕ ɛɜɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɡ, Ɏɧɛɚɗəɑəəɧɡ ɛɌɢɔɑəɞɌɘ Ɏ ɝɎɫɓɔ ɝ 

ɗɑɣɑəɔɑɘ ɓɟɍɚɎ (ɜɔɝ. 15). ȿɣɌɝɞɖɔ ɖɚɝɞəɚɕ ɞɖɌ-

əɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɚɖɜɟɒɑəəɧɑ ɟɛɗɚɞ-

əɑəəɚɕ ɖɚɝɞɨɪ, ɝɚɓɐɌɪɞ ɖɌɜɞɔəɟ ɛɑɜɔɌɛɔɖɌɗɨ-

əɚɕ ɐɑɝɞɜɟɖɢɔɔ ɔɗɔ əɑɍɚɗɨɤɔɡ ɛɚɗɚɝɞəɧɡ ɚɍ-

ɜɌɓɚɎɌəɔɕ (ɜɔɝ. 16 Ɍ, ɍ). Ȼɚɝɖɚɗɨɖɟ ɐɌəəɧɕ ɛɚ-

ɜɚɖ ɚɍɟɝɗɚɎɗɑə əɌɜɟɤɑəɔɑɘ ɐɔɠɠɑɜɑəɢɔɌɢɔɔ 

ɞɖɌəɑɕ ɖɚɝɞɑɕ ɔ ɓɟɍɚɎ, Ɏ ɛɜɚɝɎɑɞɑ ɞɌɖɚɕ ɛɝɑɎ-

ɐɚɛɚɗɚɝɞɔ ɘɚɏɟɞ ɜɌɓɗɔɣɌɞɨɝɫ ɝɖɚɛɗɑəɔɫ ɠɜɌɏ-

ɘɑəɞɚɎ ɓɟɍəɧɡ ɞɖɌəɑɕ. ȳɚəɧ ɢɑɘɑəɞɚɝɚɐɑɜɒɌ-

ɥɑɕ ɟɛɗɚɞəɑəəɚɕ ɛɑɜɑɝɞɜɚɑəəɚɕ ɖɚɝɞɔ, əɌɝɗɌɔ-

ɎɌɫɝɨ əɌ ɖɚəɞɟɜɧ ɛɑɜɔɌɛɔɖɌɗɨəɧɡ ɞɖɌəɑɕ, 

ɖɚɜəɑɕ ɓɟɍɚɎ ɔɗɔ ɗɟəɚɖ ɟɐɌɗɑəəɧɡ ɓɟɍɚɎ, əɔɎɑ-

ɗɔɜɟɪɞ ɔɡ ɔɓɚɍɜɌɒɑəɔɑ (ɜɔɝ. 16 Ɏ, ɏ). 

C 
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1. ȳɚəɚɏɜɌɘɘɌ (Ɍ). ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɍ).  

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. Ȯ ɝɜɑɐəɑɕ ɔ Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɎɧɫɎɗɫ-

ɑɞɝɫ ɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɔ ɐɑɠɚɜɘɌɢɔɫ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɔ ɐɟɏɔ, Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȹɌ ɝɞɚɜɚəɑ 

ɛɚɜɌɒɑəɔɫ ɛɚɣɞɔ ɛɚɗəɚɝɞɨɪ ɚɞɝɟɞɝɞɎɟɑɞ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.  ȸȽȶȾ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɍ, ɍ).  

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɔɓɘɑəɑəɔɫ ɛɚɎɑɜɡəɚɝɞɑɕ ɝɖɟɗɚɎɚɕ ɖɚ-

ɝɞɔ ɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɎɧɜɌɒɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ.   

 

ȼɔɝ. 3. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɝ ɛɚɜɌɒɑəɔɑɘ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟ-

ɗɚɎɚɕ ɖɚɝɞɔ ɝɗɑɎɌ. 
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ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

 

ȼɔɝ. 4,ɏ. 

ȼɔɝ. 4.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (Ɍ). ȸȽȶȾ, ɖɚɜɚəɌɜəɌɫ (Ɍ), ɝɌɏɔɞɞɌɗɨəɌɫ (ɍ), ɌɖɝɔɌɗɨəɌɫ (ɏ) ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ.  

ȸɚəɚɚɝɝɌɗɨəɌɫ ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. ȮɧɫɎɗɫɑɞɝɫ ɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑ-

ɜɑɝɞɜɚɕɖɌ ɝ ɟɎɑɗɔɣɑəɔɑɘ Ɏ ɚɍɦɬɘɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɍɟɏɜɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. 

 

ȼɔɝ. 5. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȸɚəɚɚɝɝɌɗɨəɌɫ ɛɝɑɎɐɚɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɝ ɛɚɜɌɒɑəɔɑɘ Ɏɝɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ȯ ɛɜɚ-

ɑɖɢɔɔ ɖɔɝɞɚɛɚɐɚɍəɧɡ ɛɚɗɚɝɞɑɕ Ɏɔɐəɧ ɐɔɝɞɚɛɔɜɚɎɌəəɧɑ ɔ ɜɑɞɑəɔɜɚɎɌəəɧɑ ɓɟɍɧ. ȰɑɠɚɜɘɌɢɔɫ ɛɚɐɍɚɜɚɐɚɣəɚ-

ɏɚ ɚɞɐɑɗɌ ɣɑɗɪɝɞɔ, ɔɝɞɚəɣɑəɔɑ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə. 
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ȼɔɝ. 6. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȸɚəɚɚɝɝɌɗɨəɌɫ ɛɝɑɎɐɚɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ Ɏɝɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɘəɚɒɑ-

ɝɞɎɚ ɜɌɓəɚɏɚ ɜɌɓɘɑɜɌ ɛɝɑɎɐɚɛɚɗɚɝɞəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɔɝɞɚəɣɑəɔɑ ɔ ɐɑɠɚɜɘɌɢɔɫ ɖɚəɞɟɜɚɎ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌ-

ɝɞɔə, Ɏɓɐɟɞɔɑ ɣɑɗɪɝɞɔ. 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

ȼɔɝ. 7 (Ɍ, ɍ).  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ȸɚəɚɚɝɝɌɗɨəɌɫ ɝɘɑɤɌəəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɝɚ ɓəɌɣɔɞɑɗɨəɚɕ ɐɑɠɚɜɘɌɢɔɑɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ, ɛɜɔɎɚɐɫɥɑɕ ɖ ɎɧɜɌɒɑəəɚɘɟ ɖɚɝɘɑɞɔɣɑɝɖɚɘɟ ɐɑɠɑɖɞɟ. 

 

ȼɔɝ. 8,Ɍ. 

 

ȼɔɝ. 8,ɍ. 

ȼɔɝ. 8. ȸȽȶȾ, ɖɚɜɚəɌɜəɧɑ (Ɍ), ɝɌɏɔɞɞɌɗɨəɧɑ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɝɘɑɤɌəəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. ȮɧɫɎɗɫɑɞɝɫ ɐɎɟɝɞɚɜɚəəɫɫ ɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ 

ɛɑɜɑɝɞɜɚɕɖɌ ɔ ɐɑɠɚɜɘɌɢɔɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ, ɣɌɝɞɔɣəɚ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȳəɌɣɔɞɑɗɨəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 
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ȼɔɝ. 8,Ɏ. 

 

ȼɔɝ. 8,ɏ. 

ȼɔɝ. 8.  ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (Ɏ), 3D-ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɝɘɑɤɌəəɌɫ ɠɚɜɘɌ ɠɔɍɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. ȮɧɫɎɗɫɑɞɝɫ ɐɎɟɝɞɚɜɚəəɫɫ ɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ 

ɛɑɜɑɝɞɜɚɕɖɌ ɔ ɐɑɠɚɜɘɌɢɔɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ, ɣɌɝɞɔɣəɚ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȳəɌɣɔɞɑɗɨəɚɑ 

ɟɘɑəɨɤɑəɔɑ ɛɜɚɝɞɜɌəɝɞɎɌ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

  

ȼɔɝ. 9,Ɍ. ȳɚəɚɏɜɌɘɘɌ.  

Ȯ ɝɜɑɐəɑɕ ɔ Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ Ɏɧ-

ɫɎɗɫɑɞɝɫ ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɠɚɜɘɌ ɐɔɝɛɗɌɝɞɔɣɑ-

ɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɝɖɟɗɚɎɚɕ ɔ ɗɚɍəɚɕ ɖɚɝɞɑɕ ɝɗɑɎɌ.  

ȼɔɝ. 9,ɍ. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɝɑɎɐɚɖɔɝɞɚɓəɌɫ ɠɚɜɘɌ ɐɔɝɛɗɌɓɔɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȻɚɗɔɚɝɝɌɗɨəɌɫ ɠɚɜɘɌ ɠɔɍ-

ɜɚɓəɚɕ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. 

 

ȼɔɝ. 10.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɠɔɍɜɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ. ȽɚɣɑɞɌəɔɑ ɜɌɓəɧɡ ɠɚɜɘ ɐɔɝɛɗɌɓɔɔ: ɛɝɑɎ-

ɐɚɝɖɗɑɜɚɞɔɣɑɝɖɚɕ (Ɏ ɚɍɗɌɝɞɔ ɓɟɍɚɎ 1.3, 1.4, 1.5), ɛɝɑɎɐɚɖɔɝɞɚɓəɚɕ (əɌ ɟɜɚɎəɑ ɓɟɍɚɎ 3.1 ð 3.6) ɔ ɝɘɑɤɌəəɚɕ (əɌ 

ɟɜɚɎəɑ ɓɟɍɚɎ 4.3 ð 4.7). 
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ȼɔɝ. 11. 

ȼɔɝ. 11. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ əɚɝɚɛɚɐɍɚ-

ɜɚɐɚɣəɚɕ ɛɜɚɑɖɢɔɔ. 

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɛɝɑɎɐɚɝɖɗɑɜɚɞɔɣɑɝɖɌɫ ɠɚɜɘɌ ɠɔɍ-

ɜɚɓəɚɕ ɐɔɝɛɗɌɓɔɔ ɝ ɛɚɜɌɒɑəɔɑɘ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɝɛɜɌɎɌ. ȺɞɝɟɞɝɞɎɟɑɞ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɛɜɌɎɌ. 

 

ȼɔɝ. 12,Ɍ. 

 

ȼɔɝ. 12,ɍ. 

ȼɔɝ. 12. ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ (Ɍ), ɖɚɜɚəɌɜəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȻɚɗɔɚɝɝɌɗɨəɌɫ ɠɔɍɜɚɓəɌɫ ɐɔɝɛɗɌɓɔɫ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. Ⱥɍɦɑɘ 

ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɟɘɑəɨɤɑə. 

 

ȼɔɝ. 13,Ɍ. 

ȼɔɝ. 13,Ɍ.  ȸȽȶȾ, ɌɖɝɔɌɗɨəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɓɚəɌ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɐɑɠɚɜɘɔɜɟɑɞ ɓɌɐəɑɗɌɞɑɜɌɗɨəɟɪ ɝɞɑəɖɟ, ɗɚɖɌɗɔɓɟɑɞ-

ɝɫ Ɏ əɔɒəɑɘ ɢɑəɞɜɌɗɨəɚɘ ɔ ɓɌɐəɑɘ ɚɞɐɑɗɌɡ. Ȯ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɚɝɞɑɚɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑ-

ɝɞɜɚɕɖɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ ɓɌɐəɑ-əɔɒəɑɘ ɚɞɐɑɗɑ. ȿɘɑəɨɤɑə ɚɍɦɑɘ ɚɍɑɔɡ ɛɌɓɟɡ, ɣɞɚ ɎɧɜɌɒɑəɚ ɝɛɜɌɎɌ. 
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ȼɔɝ. 13,ɍ. 

ȼɔɝ. 13,ɍ.  ȸȽȶȾ, ɖɚɜɚəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

Ȯ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɓɚəɌ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ ɐɑɠɚɜɘɔɜɟɑɞ ɓɌɐəɑɗɌɞɑɜɌɗɨəɟɪ ɝɞɑəɖɟ, ɗɚɖɌɗɔɓɟɑɞ-

ɝɫ Ɏ əɔɒəɑɘ ɢɑəɞɜɌɗɨəɚɘ ɔ ɓɌɐəɑɘ ɚɞɐɑɗɌɡ. Ȯ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɚɝɞɑɚɐɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑ-

ɝɞɜɚɕɖɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ ɓɌɐəɑ-əɔɒəɑɘ ɚɞɐɑɗɑ. ȿɘɑəɨɤɑə ɚɍɦɑɘ ɚɍɑɔɡ ɛɌɓɟɡ, ɣɞɚ ɎɧɜɌɒɑəɚ ɝɛɜɌɎɌ. 

 

ȼɔɝ. 14,Ɍ. 

 

ȼɔɝ. 14,ɍ. 

ȼɔɝ. 14. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ɁɑɜɟɎɔɓɘ. Ƚɔɘɘɑɞɜɔɣəɚɑ ɐɎɟɝɞɚɜɚəəɑɑ ɛɝɑɎɐɚɖɔɝɞɚɓəɚɑ ɛɚɜɌɒɑəɔɑ ɔ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɔ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɑɕ, ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ, ɐɔɝɞɚɛɔɫ ɔ ɜɑɞɑəɢɔɫ ɓɟɍɚɎ ɚɍɑɔɡ ɣɑɗɪɝɞɑɕ.   

 

ȼɔɝ. 15,Ɍ. 

 

ȼɔɝ. 15,ɍ. 

 

ȼɔɝ. 15,Ɏ. 

ȼɔɝ. 15.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

ȮɌɜɔɌəɞɧ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɧ ɚɣɌɏɚɎ ɚɝɞɑɚɢɑɘɑəɞɚɐɔɝɛɗɌɓɔɔ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɓɟɍɚɎ 4.5 (Ɍ) ɔ 

3.5 (ɍ), ɗɟəɚɖ ɚɞɝɟɞɝɞɎɟɪɥɔɡ ɓɟɍɚɎ 3.5, 3.6, 3.7 (Ɏ). 
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ȼɔɝ. 16,Ɍ. 

 

ȼɔɝ. 16,ɍ. 

 

ȼɔɝ. 16,Ɏ. 

 

ȼɔɝ. 16,ɏ. 

ȼɔɝ. 16.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɠɜɌɏɘɑəɞɧ). 

ȺɣɌɏɔ ɚɝɞɑɚɢɑɘɑəɞɚɐɔɝɛɗɌɓɔɔ ɔɘɔɞɔɜɟɪɞ ɖɌɜɞɔəɟ ɛɚɗɚɝɞəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɟ Ɏɑɜɡɟɤɑɖ ɖɚɜəɑɕ ɓɟɍɚɎ 4.6 (Ɍ) ɔ 

3.5 (ɍ), ɝɟɘɘɔɜɟɪɞɝɫ ɝ ɞɑəɫɘɔ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɥɑɗɑɕ ɟ ɓɟɍɌ 2.6 (Ɏ), ɓɟɍɚɎ 3.3 ɔ 3.4 (ɏ). 

 

ȼɔɝ. 17,Ɍ. 

 

ȼɔɝ. 17,ɍ. 

 

ȼɔɝ. 17,Ɏ. 

 

ȼɔɝ. 17,ɏ. 

ȼɔɝ. 17.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ (ɠɜɌɏɘɑəɞ) (Ɍ). ȶȷȶȾ, ɌɖɝɔɌɗɨəɌɫ, ɝɌɏɔɞɞɌɗɨəɌɫɫ, ɖɚɜɚəɌɜəɌɫ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɔ.  

ɂɑɘɑəɞɚɐɔɝɛɗɌɓɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ. ȮɧɫɎɗɫɑɞɝɫ ɛɑɜɑɝɞɜɚɕɖɌ ɖɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɗɟəɖɔ ɓɟɍɌ 3.7, ɗɚɖɌɗɔɓɟ-

ɪɥɌɫɝɫ Ɏ əɌɜɟɒəɚɕ ɖɚɜɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɑ ɔ ɛɚɛɑɜɑɣəɔɖɑ ɣɑɗɪɝɞɔ, ɜɌɝɛɜɚɝɞɜɌəɫɪɥɌɫɝɫ ɐɚ Ɏəɟɞɜɑəəɑɕ ɖɚɜ-

ɞɔɖɌɗɨəɚɕ ɛɗɌɝɞɔəɑ ɔ ɚɝəɚɎɌəɔɫ ɣɑɗɪɝɞɔ. 

 

ȼɔɝ. 18,Ɍ. 

 

ȼɔɝ. 18,ɍ. 

 

ȼɔɝ. 18,Ɏ. 

 

ȼɔɝ. 18,ɏ. 

ȼɔɝ. 18.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (Ɍ, ɍ, Ɏ). ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ (ɏ). 

ȹɑɖɚɞɚɜɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɔɘɑɪɥɔɑ ɝɡɚɐəɟɪ ɝ ɚɝɞɑɚɐɔɝɛɗɌɓɔɫɘɔ ɜɑəɞɏɑəɚɎɝɖɟɪ ɖɌɜɞɔəɟ: ɝɚ-

ɝɟɐɔɝɞɌɫ ɘɌɗɨɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ (Ɍ), ɌɘɑɗɚɍɗɌɝɞɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ (ɍ), ɚɝɞɑɚɘɔɑ-

ɗɔɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ (Ɏ), ɚɝɞɑɚɖɗɌɝɞɚɘɌ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ɏ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȺɝɞɑɚɢɑɘɑəɞɚɐɔɝɛɗɌɓɔɫ, ɐɚɝɞɔɏɌɫ ɓəɌɣɔɞɑɗɨ-

əɧɡ ɜɌɓɘɑɜɚɎ, ɘɚɒɑɞ ɜɌɝɛɜɚɝɞɜɌəɔɞɨɝɫ əɌ Ɏɑɝɨ 

ɛɚɛɑɜɑɣəɔɖ ɣɑɗɪɝɞɔ (ɜɔɝ. 17). 

ȸəɚɏɚɚɍɜɌɓɔɑ ɜɑəɞɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɚɍɦɫɝəɫɑɞ əɑɖɚɞɚɜɚɑ ɝɡɚɐɝɞɎɚ ɐɔɝ-

ɛɗɌɝɞɔɣɑɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɝ 

ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ, ɚɛɟɡɚɗɑɎɧɘɔ ɔ ɐɜɟɏɔɘɔ ɚɛɟ-

ɡɚɗɑɛɚɐɚɍəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ (ɜɔɝ. 18), ɣɞɚ 

əɑɚɍɡɚɐɔɘɚ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

ȽɚɍɝɞɎɑəəɧɑ əɌɍɗɪɐɑəɔɫ ɝɎɔɐɑɞɑɗɨ-

ɝɞɎɟɪɞ, ɣɞɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɛɗɌɓɔɑɕ ɖɚɝɞɑɕ 

ɗɔɢɌ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɖɚəɝɟɗɨɞɌɢɔɪ ɔɓ ɜɌɓ-

əɧɡ ɘɑɐɔɢɔəɝɖɔɡ ɟɣɜɑɒɐɑəɔɕ, ɛɚɣɞɔ Ɏ 75% 

ɝɗɟɣɌɑɎ ɐɔɌɏəɚɓ əɑ ɍɧɗ ɛɚɝɞɌɎɗɑə ɗɔɍɚ ɚɖɌɓɌɗɝɫ 

ɚɤɔɍɚɣəɧɘ. ȾɌɖ, ɖɌɜɞɔəɟ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɕ ɛɑ-

ɜɑɝɞɜɚɕɖɔ əɑɜɑɐɖɚ ɞɜɌɖɞɚɎɌɗɔ ɖɌɖ əɌɗɔɣɔɑ 

ɚɝɞɑɚɘɔɑɗɔɞɌ, ɖɔɝɞ ɔɗɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ. 

ȹɑɝɖɚɗɨɖɔɘ ɍɚɗɨəɧɘ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔɓ ɚɞ-

ɐɌɗɑəəɧɡ ɜɑɏɔɚəɚɎ ȼɀ, ɎɝɗɑɐɝɞɎɔɑ ɚɤɔɍɚɣəɚɏɚ 

ɐɔɌɏəɚɓɌ çɚɝɞɑɚɏɑəəɌɫ ɝɌɜɖɚɘɌè ɍɧɗɔ Ɏɧɛɚɗəɑ-

əɧ ɚɍɤɔɜəɧɑ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ɗɔɢɑɎɚɘ ɚɞɐɑɗɑ ɣɑɜɑɛɌ ɔ əɌɓəɌɣɑəɧ ɖɟɜɝɧ ɡɔ-

ɘɔɚɞɑɜɌɛɔɔ. 

Ⱥɤɔɍɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɜɚɔɝɡɚɐɫɞ Ɏ ɚɝ-

əɚɎəɚɘ ɔɓ-ɓɌ əɑɐɚɝɞɌɞɚɣəɚɕ ɚɝɎɑɐɚɘɗɑəəɚɝɞɔ 

ɎɜɌɣɌ ɚ ɜɑəɞɏɑəɚɎɝɖɚɕ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚ-

ɘɌɞɔɖɑ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ. ȻɜɌɎɔɗɨəɚɝɞɨ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɔ ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɧ ɞɌɖɒɑ ɓɌɎɔ-

ɝɔɞ ɔ ɚɞ ɞɥɌɞɑɗɨəɚɝɞɔ ɔɓɟɣɑəɔɫ ɌəɌɘəɑɓɌ ɓɌɍɚ-

ɗɑɎɌəɔɫ, ɞɌɖ ɖɌɖ Ɏ əɑɖɚɞɚɜɧɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔ-

ɞɟɌɢɔɫɡ ɩɞɔ ɐɌəəɧɑ ɔɘɑɪɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ 

ɛɜɔ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ. 

ȰɔɝɛɗɌɝɞɔɣɑɝɖɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɣɑɗɪɝɞɑɕ 

ɐɔɌɏəɚɝɞɔɜɟɑɞɝɫ ɝ ɛɚɘɚɥɨɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

Ɏ ɝɞɚɘɌɞɚɗɚɏɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ. 

ȹɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ ɚɍɦɑɖɞɔɎəɚ ɚɞɚɍɜɌɒɌ-

ɑɞɝɫ ɘɑɝɞɚəɌɡɚɒɐɑəɔɑ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ, ɑɑ 

ɝɚɚɞəɚɤɑəɔɑ ɝ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ 

ɛɚ ɎɑɜɞɔɖɌɗɔ ɔ ɏɚɜɔɓɚəɞɌɗɔ. Ȱɗɫ ɗɟɣɤɑɕ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɛɑɜɔɚɐɚəɞɌɗɨəɧɡ ɥɑɗɑɕ ɓɟɍɚɎ, əɌɡɚ-

ɐɫɥɔɡɝɫ Ɏ ɓɚəɑ ɛɚɜɌɒɑəɔɫ, ɔɝɛɚɗɨɓɟɪɞɝɫ Ɏəɟɞ-

ɜɔɜɚɞɚɎɧɑ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ. 

ȺɐəɌɖɚ əɌ ɩɞɔɡ ɝəɔɘɖɌɡ ɠɚɜɘɌ ɔ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɚə ɛɑɜɑɐɌɪɞɝɫ ɝ ɎɑɜɞɔɖɌɗɨ-

əɧɘɔ ɔɝɖɌɒɑəɔɫɘɔ.  

ȰɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚɐɔɝɛɗɌɓɔɔ, ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɥɑɕɝɫ əɌ ɚɍɗɌɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌ-

ɓɟɡ ɔ ɝɖɟɗɚɎɧɡ ɖɚɝɞɑɕ, ɛɜɚɎɚɐɔɞɝɫ ɛɚ ɛɌəɚɜɌɘ-

əɧɘ ɓɚəɚɏɜɌɘɘɌɘ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɚɞɐɑ-

ɗɌ ɣɑɜɑɛɌ ɔɗɔ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɌɘ ɣɑɜɑɛɌ Ɏ 

ɛɚɗɟɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚ-

ɢɑɝɝ ɩɗɑɘɑəɞɚɎ ȮȹɃȽ ɎɧɫɎɗɫɑɞɝɫ ɛɚ ɓɚəɚɏɜɌɘ-

ɘɌɘ ɝɟɝɞɌɎɌ Ɏ ɍɚɖɚɎɚɕ ɔ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɫɡ. 

ȺɐəɌɖɚ ɜɑɓɟɗɨɞɌɞɧ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ 

ɘɑɞɚɐɔɖ əɑ ɛɚɓɎɚɗɫɪɞ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɝɞɑ-

ɛɑəɨ ɛɜɚəɔɖəɚɎɑəɔɫ ɚɣɌɏɌ ɐɔɝɛɗɌɓɔɔ Ɏ Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ, ɜɑɤɑɞɣɌɞɧɕ ɗɌɍɔɜɔəɞ, əɚɝɚ-

Ɏɧɑ ɡɚɐɧ, ɛɜɚɝɎɑɞ əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɖɌəɌɗɌ, 

ɛɜɚɝɞɜɌəɝɞɎɚ ȮȹɃȽ. ȹɑ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚɓ-

ɘɚɒəɧɘ ɎɧɫɎɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɛɜɚɢɑɝɝɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɖɌɒɐɚɕ ɔɓ ɖɚɜɞɔ-

ɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɑɕ. Ȼɚɩɞɚɘɟ ɐɗɫ ɜɌɓ-

ɐɑɗɨəɚɏɚ ɚɞɚɍɜɌɒɑəɔɫ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ 

ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɑɕ ɘɚɏɟɞ ɐɚɛɚɗ-

əɔɞɑɗɨəɚ Ɏɧɛɚɗəɫɞɨɝɫ ɞɚɘɚɏɜɌɘɘɧ ɣɑɗɪɝɞɑɕ Ɏ 

ɞɜɌəɝɎɑɜɓɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. ȹɔɒəɫɫ ɣɑɗɪɝɞɨ 

ɞɌɖɒɑ ɔɝɝɗɑɐɟɑɞɝɫ ɛɚɝɜɑɐɝɞɎɚɘ ɎəɟɞɜɔɜɚɞɚɎɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɔ ɞɑɗɑ-

ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-əɚɝɚɎɚɕ ɛɜɚɑɖ-

ɢɔɔ (ɐɗɫ ɍɚɖɚɎɧɡ ɚɞɐɑɗɚɎ ɣɑɗɪɝɞɔ).  

ȼɑɓɟɗɨɞɌɞɧ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

(ȶȾ) ɛɚɓɎɚɗɫɪɞ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɜɌɝɛɚɗɚɒɑ-

əɔɑ ɓɚəɧ ɐɔɝɛɗɌɓɔɔ Ɏ ɛɚɛɑɜɑɣəɔɖɑ ɣɑɗɪɝɞɑɕ, 

ɎɚɎɗɑɣɑəɔɑ Ɏ ɛɜɚɢɑɝɝ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ 

ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɔ ɑɏɚ ɝɚɚɞəɚɤɑəɔɑ ɝ 

ɜɌɓɗɔɣəɧɘɔ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɑɞɌɗɫɘɔ. Ⱦɜɑɡ-

ɘɑɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɑɐɚɝɞɌɎ-

ɗɫɑɞ əɌɏɗɫɐəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ Ɏɑɗɔɣɔəɑ ɐɑ-

ɠɚɜɘɌɢɔɔ ɛɚɎɑɜɡəɚɝɞɑɕ ɖɚɝɞɑɕ ɗɔɢɌ. Ⱦɚɣəɚɑ 

ɚɛɜɑɐɑɗɑəɔɑ ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ ɐɔɝɛɗɌɝɞɔɣɑ-

ɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ ɔɘɑɑɞ ɎɌɒəɚɑ ɓəɌɣɑəɔɑ əɑ 

ɞɚɗɨɖɚ ɛɜɔ ɚɍɤɔɜəɧɡ ɛɚɜɌɒɑəɔɫɡ, əɚ ɔ ɛɜɔ 

əɑɍɚɗɨɤɔɡ ɚɣɌɏɌɡ ɐɔɝɛɗɌɓɔɔ Ɏ ɗɟəɖɌɡ ɟɐɌɗɑə-

əɧɡ ɓɟɍɚɎ, ɝɚɓɐɌɪɥɔɡ ɝɗɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ 

ɐɑəɞɌɗɨəɚɕ ɔɘɛɗɌəɞɌɢɔɔ. 

ȺɍɦɑɖɞɔɎəɧɘ ɟɝɗɚɎɔɑɘ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɛɜɔ ɎɧɫɎ-

ɗɑəɔɔ ɐɔɝɛɗɌɓɔɔ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ ɫɎɗɫɑɞɝɫ 

əɌɗɔɣɔɑ ɟ ɎɜɌɣɌ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɓəɌəɔɕ ɐɗɫ 

ɜɌɢɔɚəɌɗɨəɚɏɚ ɎɧɍɚɜɌ ɘɑɞɚɐɔɖ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɚɍɦɑɖɞɔɎəɚɏɚ ɌəɌɗɔɓɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɔ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɜɑəɞ-

ɏɑəɚɐɔɌɏəɚɝɞɔɖɔ.    

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ 

ɚ ɘəɚɏɚɚɍɜɌɓɔɔ ɔ əɑɚɐəɚɓəɌɣəɚɝɞɔ ɜɑəɞɏɑəɚɝ-

ɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɐɔɝɛɗɌɝɞɔɣɑɝɖɚɕ ɛɑɜɑ-

ɝɞɜɚɕɖɔ ɖɚɝɞɑɕ ɗɔɢɌ, ɛɚɩɞɚɘɟ ɔəɞɑɜɛɜɑɞɌɢɔɫ 

ɜɑəɞɏɑəɚɎɝɖɚɕ ɖɌɜɞɔəɧ ɐɚɗɒəɌ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ 

ɝ ɟɣɑɞɚɘ ɐɌəəɧɡ ɖɗɔəɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɌəɌɘəɑɓɌ ɓɌɍɚɗɑɎɌəɔɫ. ȼɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɜɑəɞ-

ɏɑəɚɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ Ɏ ɚɝəɚɎəɚɘ 

ɛɚɓɎɚɗɫɪɞ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɐɌəəɟɪ ɛɌɞɚɗɚɏɔɪ 

ɔ ɝɚɝɞɌɎɔɞɨ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɑɑ ɗɚɖɌɗɔɓɌɢɔɔ. 

ȺɐəɌɖɚ ɐɗɫ ɚɍɦɑɖɞɔɎɔɓɌɢɔɔ ɛɚɗɟɣɑəəɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɐɚɝɞɚɎɑɜəɚɕ ɚɢɑəɖɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɣɌɏɌ Ɏ ɗɔɢɑ-

Ɏɧɡ ɖɚɝɞɫɡ, ɢɑɗɑɝɚɚɍɜɌɓəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ȶȾ. 
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ȾȺȸȺȯȼȬɀȴɋ ȮȴȽȺɃȹȺ-ȹȴȲȹȱɃȱȷɊȽȾȹɇɁ 

ȽȿȽȾȬȮȺȮ Ƚ ȴȽȻȺȷɈȳȺȮȬȹȴȱȸ  ȯȺȷȺȮȹȺȵ ȶȬȾȿɄȶȴ 
 

ȴɏəɌɞɨɑɎ Ɋ.Ⱦ.,  ɁɚɘɟɞɚɎɌ ȱ.Ɋ.,  ȽɌɎɣɑəɖɚ ȼ.ȶ. 

 
ɌɍɚɗɑɎɌəɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ (ȮȹɃȽ) ɫɎɗɫɪɞɝɫ ɣɌɝɞɚɕ ɛɜɔ-

ɣɔəɚɕ ɚɍɜɌɥɑəɔɫ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɖɗɔəɔɖɔ. Ȱɗɫ ɝɞɌəɐɌɜɞəɚɏɚ ȸȼȾ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ əɑɚɍɡɚɐɔɘɌ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɌɫ ɜɌɐɔɚɣɌɝɞɚɞəɌɫ ɖɌɞɟɤɖɌ, ɖɚɞɚɜɌɫ  

ɚɞɝɟɞɝɞɎɟɑɞ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɛɚɝɞɌɎɖɑ ɞɚɘɚɏɜɌɠɚɎ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɟɪɞ ɝɞɌəɐɌɜɞəɧɑ əɑ-

ɘɌɏəɔɞəɧɑ ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ ɠɔɖɝɌɢɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɑɐɝɞɌɎɔɞɨ ɝɚɍɝɞɎɑəəɧɕ ɚɛɧɞ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ 

əɌ ɏɚɗɚɎəɚɕ ɖɌɞɟɤɖɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɎɞɚɜɝɖɚɏɚ əɑɘɌɏəɔɞəɚɏɚ ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ ɠɔɖ-

ɝɌɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ əɌ ɏɚɗɚɎəɚɕ 

ɖɌɞɟɤɖɑ ɌɐɌɛɞɔɜɚɎɌəɧ ɛɜɚɏɜɌɘɘɧ. ȴɝɝɗɑɐɚɎɌəɔɑ ɎɖɗɪɣɌɑɞ Ⱦ2-Ȯȴ ɔɗɔ Pd-ɎɓɎɑɤɑəəɧɑ 

ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ, Ⱦ1-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, ɖɚɝɚ-

ɝɌɏɔɞɞɌɗɨəɧɑ Ɏ 3D_mFFE.  Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ ȸȼȾ Ɏɧɛɚɗ-

əɫɑɞɝɫ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ  Ɏ ɜɑɒɔɘɑ 3D_mFFE. Ȱɗɫ ɠɔɖɝɌɢɔɔ ɣɑɗɪɝɞɔ ɛɜɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔɘɑəɫɑɞɝɫ ɌɎɞɚɜɝɖɔɕ ɜɚɞɚɜɌɝɤɔɜɔɞɑɗɨ. ȴɝɝɗɑɐɚɎɌəɚ 

306 ɝɟɝɞɌɎɚɎ ɟ 153 ɛɌɢɔɑəɞɚɎ. ȴɓɚɍɜɌɒɑəɔɫ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɖɌɣɑɝɞɎɌ ɍɧɗɔ ɛɚɗɟ-

ɣɑəɧ Ɏ 94,7%.  

ȼɑɓɟɗɨɞɌɞɧ. ȮəɟɞɜɔɝɟɝɞɌɎəɧɑ əɌɜɟɤɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 105 ɛɌɢɔɑəɞɚɎ Ɏ 

134 Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɌɡ, Ɏ 49 ɝɟɝɞɌɎɌɡ ɐɌəəɧɑ əɌɜɟɤɑəɔɫ ɝɚɣɑɞɌɗɔɝɨ ɝ 

ɌɜɞɜɚɓɌɘɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ.  ȿ ɞɜɑɡ ɍɚɗɨəɧɡ ɝ əɑɎɛɜɌɎɗɫɑɘɧɘɔ ɝɘɑ-

ɥɑəɔɫɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ȸȼ-ɛɜɔɓəɌɖɔ ɠɜɌɏɘɑəɞɌɢɔɔ ɐɔɝɖɌ. ȿ ɚɝɞɌɗɨəɧɡ ɛɌɢɔɑəɞɚɎ 

ɔɓɘɑəɑəɔɫ Ɏ ɝɟɝɞɌɎɌɡ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɛɜɚɫɎɗɑəɔɫɘɔ ɜɑɎɘɌɞɚɔɐəɚɏɚ ɌɜɞɜɔɞɌ, ɏɔ-

ɛɑɜɘɚɍɔɗɨəɚɝɞɨɪ ɝɟɝɞɌɎɌ ɔ ɝɔəɚɎɔɞɌ.   

ȮɧɎɚɐɧ. ȸȼȾ ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè ɝɞɌəɐɌɜɞɚɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ȮȹɃȽ.  Ȱɗɫ ɩɞɔɡ 

ɢɑɗɑɕ ɘɚɒəɚ ɝ ɟɝɛɑɡɚɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɏɚɗɚɎəɟɪ ɖɌɞɟɤɖɟ ɛɚɝɗɑ ɚɛɜɑɐɑɗɑəəɚɕ ɌɐɌɛɞɌɢɔɔ 

ɔ ɛɚɐɍɚɜɌ ɛɜɚɏɜɌɘɘ ɔɝɝɗɑɐɚɎɌəɔɫ. ȸȼȾ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȮȹɃȽ Ɏɚ ɔɓɍɑ-

ɒɌəɔɑ ɐɎɔɏɌɞɑɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɝ ɟɝɞɜɚɕɝɞɎɌɘɔ ɐɗɫ ɠɔɖɝɌɢɔɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ, ɏɚɗɚɎəɌɫ ɖɌɞɟɤɖɌ. 

 

MAGNETIC RESONANSE IMAGING OF THE TEMPOROMANDIBULAR JOINTS USING 

STANDART HEAD COIL 
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iseases of the temporomandibular joint (TMJ) is a common cause of admi ssion to 

doctors in dental clinics . Special radiofrequency coil is required for a stan dard 

MRI. It is not available in the standard package scanners and there is no stan d-

ard non -magnetic device for fixing the open mouth.  

Purpose.  To present authorõs experience in TMJ visualization using a head coil and 

copyright nonmagnetic device for fixing the lower jaw at the open mouth.  

Material s and methods . Scanning protocols were improved for performing magnetic 

resonance imaging (MRI) of the TMJ using a head coil. The examination included T2 -WI, Pd -

weighted images in coronal plane, T1 -WI in axial plane. In the study at the open -mouth 

scanning the examination was performed in oblique -sagittal plane to obtain 3D_mFFE i m-

ages. We used the author's gag for jaw fixation at the functional study. We studied 306 

joints in 153 patients. Satisfactory quality images were obtained in 94.7%.   
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Results.  Intraarticular derangements were found in 134 TMJ of 105 patients. In 49 

cases intraarticular derangements were associated with arthrosis of varying severity. MR 

signs of disk fragmentation were diagnosed in three patients with irreducible dislocations. 

The remaining patients had changes in TMJ associated with rheumatoid arthritis, hyperm o-

bility.  

Conclusions.  MRI is the gold standard of the TMJ visualization. For thi s purpose a 

head coil and improving scanning protocols can be used. Functional MRI of TMJ must be 

performed with devices for fixing the lower jaw in the open mouth position in order to avoid 

motion artifacts.  

 

Keywords: magnetic resonance imaging, temporomandibular joint, head coil. 
 

 

 

 

 

ɌɍɚɗɑɎɌəɔɫ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ 

ɝɟɝɞɌɎɚɎ ɫɎɗɫɪɞɝɫ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ 

ɚɍɜɌɥɑəɔɫ Ɏ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɑ ɖɗɔ-

əɔɖɔ. Ƚɜɑɐɔ ɓɌɍɚɗɑɎɌəɔɕ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ  (ȮȹɃȽ) Ɏɑɐɟɥɑɑ ɘɑ-

ɝɞɚ ɓɌəɔɘɌɪɞ ɞɌɖ əɌɓɧɎɌɑɘɧɑ çɎəɟɞɜɑəəɔɑ 

əɌɜɟɤɑəɔɫè (internal derangement) [1, 2], əɌ  ɐɚ-

ɗɪ ɖɚɞɚɜɧɡ ɛɜɔɡɚɐɔɞɝɫ ɚɞ 70% ɐɚ 82% ɚɞ Ɏɝɑɕ 

ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ. Ȼɚɐ ɩɞɔɘ ɞɑɜɘɔəɚɘ ɛɚɐɜɌɓɟ-

ɘɑɎɌɪɞɝɫ ɜɌɓəɚɚɍɜɌɓəɧɑ ɔɓɘɑəɑəɔɫ Ɏəɟɞɜɔɝɟ-

ɝɞɌɎəɧɡ  ɎɓɌɔɘɚɚɞəɚɤɑəɔɕ, ɎɖɗɪɣɌɪɥɔɑ ɝɘɑ-

ɥɑəɔɫ, ɐɑɠɑɖɞɧ, ɐɑɠɚɜɘɌɢɔɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝ-

ɖɌ, ɜɌɝɞɫɒɑəɔɫ ɔ ɜɌɓɜɧɎɧ  ɝɟɝɞɌɎəɧɡ ɝɎɫɓɚɖ. Ȯ 

ɞɑɝəɚɕ ɝɎɫɓɔ ɝ Ɏəɟɞɜɑəəɔɘɔ əɌɜɟɤɑəɔɫɘɔ ɜɌɝ-

ɝɘɌɞɜɔɎɌɑɞɝɫ Ɏɞɚɜɔɣəɧɕ ɚɝɞɑɚɌɜɞɜɚɓ, ɜɌɓɎɔ-

ɎɌɪɥɔɕɝɫ ɍɑɓ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɗɑɣɑəɔɫ Ɏəɟɞɜɔ-

ɝɟɝɞɌɎəɧɡ əɌɜɟɤɑəɔɕ [3]. ȹɌɔɍɚɗɑɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɕ ɠɚɜɘɚɕ  Ɏəɟɞɜɑəəɔɡ əɌɜɟɤɑəɔɕ 

ɫɎɗɫɑɞɝɫ  ɛɑɜɑɐəɑɑ ɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ ɝɟ-

ɝɞɌɎəɚɏɚ ɐɔɝɖɌ, ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɛɑɜɑɐəɑɕ 

ɐɔɝɗɚɖɌɢɔɑɕ ɐɔɝɖɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɏɚɗɚɎɖɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ ɝɚɘɖəɟɞɧɡ ɓɟɍɌɡ  ɔ ɛɜɌ-

Ɏɔɗɨəɧɘ ɐɔɝɖɚ-ɘɧɥɑɗɖɚɎɧɘ ɝɚɚɞəɚɤɑəɔɑɘ 

ɛɜɔ ɚɞɖɜɧɞɚɘ ɜɞɑ [1, 4]. ȰɌəəɌɫ ɠɚɜɘɌ Ɏəɟɞ-

ɜɑəəɔɡ əɌɜɟɤɑəɔɕ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɍɑɝɛɚɖɚɔɞ 

ɛɌɢɔɑəɞɚɎ, ɛɜɚɫɎɗɫɑɞɝɫ ɜɑɢɔɛɜɚɖəɧɘɔ ɥɑɗɣ-

ɖɌɘɔ Ɏ ɝɟɝɞɌɎɑ, ɔɓɜɑɐɖɌ ɚɝɗɚɒəɫɑɞɝɫ ɝɔəɚɎɔ-

ɞɚɘ. ȳɌɣɌɝɞɟɪ ɥɑɗɣɖɔ ɝɌɘɚɛɜɚɔɓɎɚɗɨəɚ ɔɝɣɑ-

ɓɌɪɞ  ɔ ɛɚɫɎɗɫɪɞɝɫ ɎəɚɎɨ, ɐɌɎɌɫ ɚ ɝɑɍɑ ɓəɌɞɨ 

əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ. ȸɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɛɜɔɓəɌəəɧɘ 

ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɚɢɑəɖɑ ɘɫɏɖɚɞɖɌ-

əɧɡ ɝɞɜɟɖɞɟɜ ȮȹɃȽ [1, 4,  5]. ȹɑɝɘɚɞɜɫ əɌ ɍɚɗɨ-

ɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɧɡ ɞɚɘɚ-

ɏɜɌɠɚɎ Ɏɚ Ɏɝɑɡ  ɜɑɏɔɚəɌɡ ȼɚɝɝɔɔ, Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɑ ɝɟɝɞɌɎɧ əɑ ɝɞɚɗɨ ɣɌɝɞɧɕ ɚɍɦ-

ɑɖɞ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɑɞɚɐɚɘ ȸȼȾ. Ȱɗɫ ɝɞɌə-

ɐɌɜɞəɚɏɚ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ əɑɚɍɡɚɐɔɘɌ ɝɛɑɢɔ-

ɌɗɔɓɔɜɚɎɌəəɌɫ ɜɌɐɔɚɣɌɝɞɚɞəɌɫ ɖɌɞɟɤɖɌ, ɖɚɞɚ-

ɜɌɫ  ɚɞɝɟɞɝɞɎɟɑɞ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɛɚɝɞɌɎɖɑ ɞɚɘɚ-

ɏɜɌɠɚɎ, Ɍ ɞɌɖɒɑ ɚɞɝɟɞɝɞɎɟɪɞ ɝɞɌəɐɌɜɞəɧɑ əɑ-

ɘɌɏəɔɞəɧɑ ɟɝɞɜɚɕɝɞɎɌ ɐɗɫ ɠɔɖɝɌɢɔɔ ɚɞɖɜɧɞɚɏɚ 

ɜɞɌ. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɪɞɝɫ ɚɞɐɑɗɨəɧɑ ɜɌɍɚɞɧ, 

ɖɌɝɌɪɥɔɑɝɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɚɗɚɎəɚɕ ɖɌɞɟɤɖɔ 

ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ [6], ɚɐəɌɖɚ ɚɞɝɟɞɝɞɎɟɪɞ 

ɛɜɑɐɗɚɒɑəɔɫ ɛɚ ɔɝɛɚɗɨɓɚɎɌəɔɪ ɠɔɖɝɔɜɟɪɥɔɡ 

ɟɝɞɜɚɕɝɞɎ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ ɘɧ ɜɑɤɔɗɔ ɛɚɐɑɗɔɞɨ-

ɝɫ ɚɛɧɞɚɘ ȸȼ-ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.   

ȻɜɑɐɝɞɌɎɔɞɨ ɝɚɍɝɞɎɑəəɧɕ ɚɛɧɞ ȸȼȾ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ əɌ ɏɚɗɚɎəɚɕ ɖɌɞɟɤɖɑ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɌɎɞɚɜɝɖɚɏɚ əɑɘɌɏəɔɞəɚɏɚ ɟɝɞɜɚɕ-

ɝɞɎɌ ɐɗɫ ɠɔɖɝɌɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɚɗɚɒɑ-

əɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ əɌ ɏɚɗɚɎəɚɕ ɖɌ-

ɞɟɤɖɑ əɌɘɔ ɛɜɚɎɚɐɫɞɝɫ ɝ 2002 ɏɚɐɌ. Ȱɚ 2009 

ɏɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ əɌ əɔɓɖɚɛɚɗɨ-

əɚɘ ɌɛɛɌɜɌɞɑ Magnetom open (Siemens) ɝ 

əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ Ɏ 0,2 Ⱦɗ, Ɍ ɝ 

2010 ɏɚɐɌ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɫɞɝɫ əɌ Ɍɛ-

ɛɌɜɌɞɑ Achieva dual nova (Philips) ɝ əɌɛɜɫɒɑə-

əɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ Ɏ 1,5 Ⱦɗ.   

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɑɞɝɫ ɝɗɑɐɟɪɥɔɘ 

ɚɍɜɌɓɚɘ: ɏɚɗɚɎɌ ɛɌɢɔɑəɞɌ ɛɚɘɑɥɌɑɞɝɫ Ɏ ɏɚɗɚɎ-

əɟɪ ɖɌɞɟɤɖɟ ɝ ɘɌɖɝɔɘɌɗɨəɧɘ ɝɘɑɥɑəɔɑɘ Ɏ 

ɝɞɚɜɚəɟ ɓɌɐəɑɏɚ ɖɚəɞɟɜɌ ɏɚɗɚɎəɚɕ ɖɌɞɟɤɖɔ, 

ɢɑəɞɜ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɔɢɔɚəɔɜɟɑɞɝɫ əɌ ɟɜɚɎəɑ 

ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. Ȼɜɚɞɚɖɚɗ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɑɞ ɛɚɗɟɣɑəɔɑ Ⱦ2-Ȯȴ ɔɗɔ  

Pd-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɜɚəɌɜəɚɕ 

ɛɜɚɑɖɢɔɔ, Ⱦ1-Ȯȴ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. Ȼɚ 

ɐɌəəɧɘ ɝɖɌəɌɘ ɓɌɖɗɌɐɧɎɌɪɞɝɫ ɖɚɝɚ-

ɝɌɏɔɞɞɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ ɚɐəɚɎɜɑɘɑəəɚ əɌ ɚɍɌ 

ɝɟɝɞɌɎɌ Ɏ ɜɑɒɔɘɑ 3D_mFFE ɐɗɫ ɛɚɗɟɣɑəɔɫ Ⱦ1-

Ȯȴ Ɏ ɛɚɗɚɒɑəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ ɔ ɛɜɔ 

ɛɚɗɚɒɑəɔɔ ɝ ɘɌɖɝɔɘɌɗɨəɚ ɚɞɖɜɧɞɧɘ ɜɞɚɘ. 

ȬəɌɗɚɏɔɣəɧɕ ɜɑɒɔɘ ɐɗɫ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ 

ɛɜɚɑɖɢɔɕ ɜɑɖɚɘɑəɐɟɪɞ ɔ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ [7]. 

ȼɌɓɘɑɞɖɌ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ ɝɜɑɓɚɎ ɛɜɚɎɚɐɔɞɝɫ 

ɛɚ ɌɖɝɔɌɗɨəɧɘ ɝɜɑɓɌɘ əɌ ɟɜɚɎəɑ ɝɟɝɞɌɎəɧɡ ɏɚ-

ɗɚɎɚɖ ɐɎɟɘɫ ɍɗɚɖɌɘɔ ɝɜɑɓɚɎ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ 

ɐɗɔəəɚɕ ɛɚɛɑɜɑɣəɚɕ ɚɝɔ ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ 

(ɜɔɝ. 1) ɔ ɖɚɜɜɑɖɞɔɜɟɑɞɝɫ ɛɚ ɖɚɜɚəɌɜəɧɘ ɝɜɑ-

ɓɌɘ ɛɌɜɌɗɗɑɗɨəɚ ɎɑɞɎɫɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

Ȼɚɗɑ ɓɜɑəɔɫ (FOV) ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɧɡ ɝɜɑ-

ɓɚɎ ɎɧɍɔɜɌɑɞɝɫ Ɏ ɛɜɑɐɑɗɌɡ 190 ɘɘ. Ȱɗɫ əɌɐɑɒ-

əɚɕ ɠɔɖɝɌɢɔɔ ɣɑɗɪɝɞɔ ɛɜɔ ɠɟəɖɢɔɚəɌɗɨəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔɘɑəɫɑɞɝɫ ɌɎɞɚɜɝɖɔɕ ɜɚɞɚ-

ɜɌɝɤɔɜɔɞɑɗɨ (ɜɔɝ. 2, ɜɔɝ. 3), Ɏɧɛɚɗəɑəəɧɕ ɔɓ 

ȳ 
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ɌɘɌɏəɔɞəɚɏɚ ɘɌɞɑɜɔɌɗɌ - ɠɞɚɜɚɛɗɌɝɞɌ [8].  

 ȼɚɞɚɜɌɝɤɔɜɔɞɑɗɨ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɚ 

əɟɝ ɝ əɌɗɔɣɔɑɘ əɌ ɛɚɎɑɜɡəɚɝɞɔ ɎɔəɞɚɚɍɜɌɓəɚɕ 

əɌɜɑɓɖɔ. ȶɚəɟɝ ɚɝəɚɎɌəɔɫ ɛɑɜɑɡɚɐɔɞ Ɏ ɢɔɗɔə-

ɐɜɔɣɑɝɖɟɪ ɣɌɝɞɨ ɐɔɌɘɑɞɜɚɘ 50 ɘɘ ɐɗɫ ɟɐɚɍɝɞɎɌ 

ɟɐɑɜɒɌəɔɫ. Ƚ ɢɑɗɨɪ ɝəɔɒɑəɔɫ ɘɌɝɝɧ ɜɚɞɚɜɌɝ-

ɤɔɜɔɞɑɗɨ ɔɓɏɚɞɚɎɗɑə ɛɟɝɞɚɞəɧɘ Ɏəɟɞɜɔ. ȹɌ ɑɏɚ 

ɚɝəɚɎɌəɔɑ əɌəɑɝɑəɌ ɜɔɝɖɌ ɐɗɫ ɛɚɐɝɣɑɞɌ ɝɐɑ-

ɗɌəəɧɡ ɟɝɞɜɚɕɝɞɎɚɘ ɚɍɚɜɚɞɚɎ. Ⱥɐɔə ɚɍɚɜɚɞ ɜɚ-

ɞɚɜɌɝɤɔɜɔɞɑɗɫ ɟɎɑɗɔɣɔɎɌɑɞ ɚɞɖɜɧɎɌəɔɑ ɜɞɌ əɌ 

10 ɘɘ. Ȼɜɔ ɛɚɘɑɥɑəɔɔ ɖɚəɟɝɌ ɜɚɞɚɜɌɝɤɔɜɔɞɑ-

ɗɫ ɘɑɒɐɟ ɜɑɓɢɌɘɔ ɛɚ ɣɔɝɗɟ ɚɍɚɜɚɞɚɎ ɚɛɜɑɐɑɗɫ-

ɑɞɝɫ ɎɑɗɔɣɔəɌ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ Ɏ ɐɔɌɛɌɓɚəɑ ɚɞ 

10 ɘɘ ɐɚ 45 ɘɘ. ȰɌəəɚɑ ɔɓɐɑɗɔɑ ɛɑɜɑɐ ɖɌɒɐɧɘ 

ɔɝɝɗɑɐɚɎɌəɔɑɘ ɐɑɓɔəɠɔɢɔɜɟɑɞɝɫ ɝɛɔɜɞɚɎɧɘ 

ɜɌɝɞɎɚɜɚɘ ɔɗɔ ɐɜɟɏɔɘ ɐɑɓɔəɠɔɢɔɜɟɪɥɔɘ 
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ȼɔɝ. 1, Ɍ - ɑ. ȸȼȾ ȮȹɃȽ. 

Ɍ, ɍ - ȻɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɝɜɑɓɚɎ ȮȹɃȽ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɛɚ ɞɚɛɚɏɜɌɘɘɌɘ; 

Ɏ, ɏ  -  ȻɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɝɜɑɓɚɎ ȮȹɃȽ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ ɛɚ ɞɚɛɚɏɜɌɘɘɌɘ ɔ ɌɖɝɔɌɗɨəɚɘɟ ɝɜɑɓɟ; 

 ɐ, ɑ -  ȻɚɓɔɢɔɚəɔɜɚɎɌəɔɑ ɝɜɑɓɚɎ ȮȹɃȽ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɛɚ ɖɚɜɚəɌɜəɚɘɟ ɔ ɌɖɝɔɌɗɨəɚɘɟ ɝɜɑ-

ɓɌɘ. 
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ɝɜɑɐɝɞɎɚɘ.   

ȼɑɓɟɗɨɞɌɞɧ.  

ȳɌ ɛɚɝɗɑɐəɑɑ ɛɫɞɔɗɑɞɔɑ (2010-2014 ɏɏ.) 

əɌɘɔ Ɏɧɛɚɗəɑəɧ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ ɟ 153 ɛɌ-

ɢɔɑəɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 15 ɐɚ 66 ɗɑɞ. ȴɝɝɗɑɐɚɎɌəɚ 

306 ɝɟɝɞɌɎɚɎ. ȻɚɖɌɓɌəɔɑɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ 

ȮȹɃȽ ɝɗɟɒɔɗɔ ɝɗɑɐɟɪɥɔɑ ɛɜɔɣɔəɧ: ɒɌɗɚɍɧ 

ɛɌɢɔɑəɞɚɎ əɌ ɍɚɗɔ, ɥɑɗɣɖɔ Ɏ ɚɍɗɌɝɞɔ ȮȹɃȽ ɔ  

ɚɖɚɗɚɟɤəɚɕ ɚɍɗɌɝɞɔ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ, ɓɌ-

ɞɜɟɐəɑəɔɑ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ, ɐɑɎɔɌɢɔɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɛɜɔ ɖɗɔəɔɣɑɝɖɚɘ ɚɝɘɚɞɜɑ.  Ƚɜɑɐɔ ɛɌ-

ɢɔɑəɞɚɎ ɍɧɗɚ 65 ɘɟɒɣɔə ɔ 88 ɒɑəɥɔə. Ƚɜɑɐɔ 

ɛɌɢɔɑəɞɚɎ ɛɜɑɚɍɗɌɐɌɗɔ ɒɑəɥɔəɧ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

18 ɐɚ 40 ɗɑɞ (68 ɛɌɢɔɑəɞɚɎ). ȸȼȾ ɔɓɚɍɜɌɒɑəɔɫ 

ȮȹɃȽ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɖɌɣɑɝɞɎɌ ɍɧɗɔ ɛɚ-

ɗɟɣɑəɧ Ɏ 94,7%, ɌɜɞɑɠɌɖɞɧ ɚɞ ɐɎɔɒɑəɔɫ ɍɧɗɔ 

ɟ 8 ɛɌɢɔɑəɞɚɎ, ɖɚɞɚɜɧɑ ɎɚɓəɔɖɌɗɔ əɑ ɚɞ ɐɎɔɒɑ-

əɔɫ ɣɑɗɪɝɞɔ, Ɍ ɚɞ ɐɎɔɒɑəɔɫ ɏɚɗɚɎɧ. ɉɞɚ ɍɧɗɚ 

ɝɎɫɓɌəɚ ɝ ɛɚɎɧɤɑəəɚɕ ɐɎɔɏɌɞɑɗɨəɚɕ ɌɖɞɔɎəɚ-

ɝɞɨɪ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɩɗɑɘɑəɞɌɘɔ ɖɗɌɟɝɞɜɚɠɚɍɔɔ. 

Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɫɡ ȮȹɃȽ ɎəɟɞɜɔɝɟɝɞɌɎəɧɑ 

əɌɜɟɤɑəɔɫ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 105 ɛɌɢɔɑəɞɚɎ Ɏ 

134 Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɌɡ, Ɏ 49 

ɝɟɝɞɌɎɌɡ ɐɌəəɧɑ əɌɜɟɤɑəɔɫ ɝɚɣɑɞɌɗɔɝɨ ɝ Ɍɜɞ-

ɜɚɓɌɘɔ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ. 

Ȯəɟɞɜɑəəɔɑ əɌɜɟɤɑəɔɫ ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɎɛɜɌɎɗɫɑɘɧɘɔ (79 ɝɟɝɞɌɎɚɎ) ɔ əɑɎɛɜɌɎɗɫɑɘɧɘɔ 

(55 ɝɟɝɞɌɎɚɎ) ɝɘɑɥɑəɔɫɘɔ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ 

(ɜɔɝ. 4, ɜɔɝ. 5).  

ȿ ɞɜɑɡ ɍɚɗɨəɧɡ ɝ əɑɎɛɜɌɎɗɫɑɘɧɘɔ ɝɘɑɥɑ-

əɔɫɘɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ȸȼ-ɛɜɔɓəɌɖɔ ɠɜɌɏɘɑə-

ɞɌɢɔɔ ɐɔɝɖɌ. ȿ ɚɝɞɌɗɨəɧɡ 37 ɛɌɢɔɑəɞɚɎ ɔɓɘɑ-

əɑəɔɫ Ɏ ɝɟɝɞɌɎɌɡ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɔɝɨ ɛɜɚɫɎɗɑ-

əɔɫɘɔ ɜɑɎɘɌɞɚɔɐəɚɏɚ ɌɜɞɜɔɞɌ (4 ɝɗɟɣɌɫ), ɏɔ-

ɛɑɜɘɚɍɔɗɨəɚɝɞɨɪ (31 ɝɗɟɣɌɕ). Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɟ 

ɍɚɗɨəɚɕ ɝ ɛɜɚɏɜɑɝɝɔɜɟɪɥɔɘ ɚɏɜɌəɔɣɑəɔɑɘ ɚɞ-

ɖɜɧɎɌəɔɫ ɜɞɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɚɍɦɑɘəɚɑ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɗɑɎɚɕ ɛɚɐɎɔɝɚɣəɚɕ ɫɘɖɔ, ɚɖɌɓɌɎɤɑɑɝɫ 

(ɛɚ ɐɌəəɧɘ ɍɔɚɛɝɔɔ) ɘɑɞɌɝɞɌɓɚɘ ɖɌɜɢɔəɚɘɧ 

ɍɜɚəɡɌ. ȿ ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɚ-

ɫɎɗɑəɔɫɘɔ Ɏ Ɏɔɐɑ ɚɍɦɑɘəɚɏɚ ɝɗɌɍɚɍɚɗɑɓəɑəəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ Ɏ ɛɜɚɑɖɢɔɔ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ  ɎɧɫɎɗɑəɧ ȸȼ-

ɛɜɔɓəɌɖɔ ɝɔəɚɎɔɞɌ ɝ ɎɧɜɌɒɑəəɧɘ ɩɖɝɝɟɐɌɞɔɎ-

əɧɘ ɖɚɘɛɚəɑəɞɚɘ. 

Ⱥɛɜɑɐɑɗɑəəɟɪ ɝɗɚɒəɚɝɞɨ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ  ɟ ɛɌɢɔɑəɞɚɎ  

ɝ ɍɑɓɍɚɗɑɓəɑəəɧɘ ɚɏɜɌəɔɣɑəɔɑɘ Ɍɘɛɗɔɞɟɐɧ 

ɐɎɔɒɑəɔɕ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏɚɓəɔɖɤɔɘ ɛɚɝɗɑ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɘɌəɔɛɟɗɫɢɔɕ ɛɚɐ ɘɌəɐɔɍɟ-

ɗɫɜəɚɕ Ɍəɑɝɞɑɓɔɑɕ ɔ ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɐɗɔ-

ɞɑɗɨəɧɘ ɤɔɜɚɖɔɘ ɚɞɖɜɧɎɌəɔɑɘ ɜɞɌ. Ȯ  ɝɗɟɣɌ-

ɫɡ, ɖɚɏɐɌ ɍɚɗɨəɧɑ ɚɍɜɌɥɌɪɞɝɫ  ɣɑɜɑɓ 2-3 əɑɐɑ-

ɗɔ ɛɚɝɗɑ ɛɜɚɢɑɐɟɜɧ, ɍɧɎɌɑɞ ɝɗɚɒəɚ  ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɖɚəɞɜɌɖɞɟɜɟ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɜɟɍɢɚɎɚ-

ɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɚɖɚɗɚɣɑɗɪɝɞəɧɡ ɞɖɌəɫɡ (ɏɗɌɎəɧɘ 

ɚɍɜɌɓɚɘ  Ɏ ɘɑɐɔɌɗɨəɚɕ ɖɜɧɗɚɎɔɐəɚɕ ɘɧɤɢɑ)   ɝ  

ɎəɟɞɜɔɝɟɝɞɌɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, ɚɝɚɍɑəəɚ ɖɚ-

ɏɐɌ ɐɌəəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɑ əɑ ɛɜɑɐɤɑ-

ɝɞɎɚɎɌɗɔ ɥɑɗɣɖɔ Ɏ ɝɟɝɞɌɎɑ. ȸȼȾ Ɏ ɛɚɐɚɍəɧɡ  

ɝɔɞɟɌɢɔɫɡ ɛɚɓɎɚɗɫɗɌ əɌɘ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɐɔɝ-

ɗɚɖɌɢɔɪ ɐɔɝɖɌ ɍɑɓ ɜɑɛɚɓɔɢɔɔ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ 

ɞɔɛɔɣəɚɕ ɖɗɔəɔɖɔ ɛɜɑɐɤɑɝɞɎɟɪɥɑɏɚ ɎɛɜɌɎɗɫ-

ɑɘɚɏɚ ɝɘɑɥɑəɔɫ.  

Ⱥɍɝɟɒɐɑəɔɑ.  

 ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫ-

ɑɞɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ Ɏ ɚɢɑəɖɑ 

ɘɫɏɖɚɞɖɌəɧɡ ɝɞɜɟɖɞɟɜ ȮȹɃȽ. Ȼɜɔɚɍɜɑɞɑəɔɑ 

ɛɜɑɐɗɌɏɌɑɘɧɡ ɜɌɓɜɌɍɚɞɣɔɖɌɘɔ ɔ ɛɜɚɔɓɎɚɐɔɞɑ-

ɗɫɘɔ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɡ ɖɌɞɟɤɑɖ ɐɗɫ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɐɌəəɚɏɚ ɝɚɣɗɑəɑəɔɫ əɑ ɎɝɑɏɐɌ ɜɑəɞɌ-

ɍɑɗɨəɚ, ɚɝɚɍɑəəɚ Ɏ ɟɝɗɚɎɔɫɡ əɑɍɚɗɨɤɔɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɢɑəɞɜɚɎ. ɉɞɚ ɛɚɍɟɒɐɌɑɞ ɖ ɛɚɔɝɖɟ ɛɟ-

ɞɑɕ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ ȮȹɃȽ 

ɛɜɔ ɛɚɘɚɥɔ ɝɞɌəɐɌɜɞəɧɡ ɏɚɗɚɎəɧɡ ɖɌɞɟɤɑɖ, Ɍ 

ɞɌɖɒɑ ɖ ɜɌɓɜɌɍɚɞɖɑ ɠɔɖɝɔɜɟɪɥɔɡ əɔɒəɪɪ ɣɑ-

ɗɪɝɞɨ ɟɝɞɜɚɕɝɞɎ. Ȯ ɐɌəəɚɕ  ɜɌɍɚɞɑ  ɛɜɑɐɝɞɌɎɗɑə  

ɟɝɛɑɤəɧɕ ɚɛɧɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɏɚɗɚɎəɚɕ ɖɌ-

ɞɟɤɖɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ  ɛɌɞɚɗɚɏɔɔ ȮȹɃȽ. ȹɑ-

 

ȼɔɝ. 2. Ⱥɍɥɔɕ Ɏɔɐ ɜɚɞɚɜɌɝɤɔɜɔɞɑɗɫ ɐɗɫ 

ɠɔɖɝɌɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɜɔ ɠɟəɖɢɔɚ-

əɌɗɨəɚɘ  ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɔ ȮȹɃȽ. 

 

ȼɔɝ. 3. Ȼɚɗɚɒɑəɔɑ ɏɚɗɚɎɧ ɛɌɢɔɑəɞɌ ɛɜɔ ȸȼȾ 

ɔɝɝɗɑɐɚɎɌəɔɔ ȮȹɃȽ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ 

ɜɞɌ ɝ ɜɚɞɚɜɌɝɤɔɜɔɞɑɗɑɘ. 
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ɛɜɑɜɧɎəɚɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɝɚ ɝɞɚɘɌɞɚɗɚɏɌɘɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘɔ ɡɔɜɟɜɏɌɘɔ  ɛɚɐɞɎɑɜɐɔɗɚ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔ ɖɗɔəɔɣɑɝɖɟɪ ɢɑɗɑɝɚɚɍɜɌɓ-

əɚɝɞɨ  ɎɧɍɜɌəəɚɏɚ ɛɚɐɡɚɐɌ. 

 ȮɧɎɚɐɧ.  

ȸȼȾ, əɑɝɚɘəɑəəɚ, ɫɎɗɫɑɞɝɫ çɓɚɗɚɞɧɘè 

ɝɞɌəɐɌɜɞɚɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ȮȹɃȽ. ȺɞɝɟɞɝɞɎɔɑ 

ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ ɖɌɞɟɤɖɔ ɐɗɫ ȮȹɃȽ əɑ ɫɎ-

ɗɫɑɞɝɫ ɛɜɑɛɫɞɝɞɎɔɑɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɔɝɚɣ-

əɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ. Ȱɗɫ ɩɞɔɡ ɢɑɗɑɕ 

ɘɚɒəɚ ɝ ɟɝɛɑɡɚɘ ɔɝɛɚɗɨɓɚɎɌɞɨ ɏɚɗɚɎəɟɪ ɖɌ-

ɞɟɤɖɟ ɛɚɝɗɑ ɚɛɜɑɐɑɗɑəəɚɕ ɌɐɌɛɞɌɢɔɔ ɔ ɛɚɐɍɚ-

ɜɌ ɛɜɚɏɜɌɘɘ ɔɝɝɗɑɐɚɎɌəɔɫ. ȸȼȾ ɠɟəɖɢɔɚəɌɗɨ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȮȹɃȽ Ɏɚ ɔɓɍɑɒɌəɔɑ ɐɎɔɏɌ-

ɞɑɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗəɫɞɨ ɝ 

ɟɝɞɜɚɕɝɞɎɌɘɔ ɐɗɫ ɠɔɖɝɌɢɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ 

ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ. Ȯ ɣɌɝɞəɚɝɞɔ, ɐɗɫ 

ɩɞɔɡ ɢɑɗɑɕ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɛɜɑɐɗɌɏɌɑɘɧɕ 

əɌɘɔ ɜɚɞɚɜɌɝɤɔɜɔɞɑɗɨ ɔɗɔ ɛɚɐɚɍəɧɑ ɟɝɞɜɚɕ-

ɝɞɎɌ. ȶɜɚɘɑ ɞɚɏɚ, ɛɚɐɚɍəɧɑ ɟɝɞɜɚɕɝɞɎɌ ɟɐɚɍəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɔ ɛɜɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ, ɖɚəɟɝəɚ-ɗɟɣɑɎɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ ȮȹɃȽ. Ȯ əɌɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏəɟɞɜɔɝɟ-

ɝɞɌɎəɧɑ əɌɜɟɤɑəɔɫ ȮȹɃȽ ɫɎɗɫɗɔɝɨ əɌɔɍɚɗɑɑ 

ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɍɚɗɑɎɧɡ ɚɥɟɥɑəɔɕ Ɏ ɚɖɚɗɚ-

ɟɤəɚɕ ɚɍɗɌɝɞɔ ɔ ɝɗɟɒɔɗɔ ɛɚɖɌɓɌəɔɑɘ ɐɗɫ Ɏɧ-

ɛɚɗəɑəɔɫ ȸȼȾ. 

 

 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.  ȸȼȾ. ȮȹɃȽ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȼɑɜɑɐəɑɑ  ɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ. Ɍ - Ȯ ɛɚɗɚɒɑəɔɔ ɚɖɖɗɪɓɔɔ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɜɌɝɛɚɗɌ-

ɏɌɑɞɝɫ ɖɛɑɜɑɐɔ ɚɞ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ɍ - Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ  

ɓɌəɔɘɌɑɞ ɝɎɚɑ ɚɍɧɣəɚɑ ɛɚɗɚɒɑəɔɑ  - ɘɑɒɐɟ ɏɚɗɚɎɖɚɕ ɣɑɗɪɝɞɔ  ɔ ɝɟɝɞɌɎəɧɘ ɍɟɏɚɜɖɚɘ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5.  ȸȼȾ. ȮȹɃȽ Ɏ ɖɚɝɚ-ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȼɑɜɑɐəɑɑ əɑɎɛɜɌɎɗɫɑɘɚɑ ɝɘɑɥɑəɔɑ ɝɟɝɞɌɎəɚɏɚ ɐɔɝɖɌ. Ɍ - Ȯ ɛɚɗɚɒɑəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ ɏɚɗɚɎɖɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ əɌɡɚɐɔɞɝɫ Ɏ ɜɑɞɜɚɛɚɓɔɢɔɔ, ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɜɌɝɛɚɗɌɏɌɑɞɝɫ ɖɛɑɜɑɐɔ ɚɞ ɏɚɗɚɎɖɔ ɍɑɓ ɖɚəɞɌɖɞɌ ɑɑ ɝ 

ɝɟɝɞɌɎəɚɕ ɛɚɎɑɜɡəɚɝɞɨɪ. ɍ - Ȼɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ ɝɟɝɞɌɎəɚɕ ɐɔɝɖ ɝɚɡɜɌəɫɑɞ ɝɎɚɑ 

ɛɑɜɑɐəɑɑ ɝɘɑɥɑəɔɑ (ɝɞɜɑɗɖɔ). 
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ȮȺȳȸȺȲȹȺȽȾȴ ɂȴɀȼȺȮȺȯȺ ȾȺȸȺȽȴȹȾȱȳȬ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȼȬȳȷȴɃȹɇɁ 

ɀȺȼȸ ȾȿȭȱȼȶȿȷȱȳȬ ȷȱȯȶȴɁ 
 

ȹɔɖɔɞɔə ȸ.ȸ. 

 
ɑɗɨ. ȿɞɚɣəɔɞɨ ɚɝəɚɎəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɞɟ-

ɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ. Ⱥɛɜɑɐɑɗɔɞɨ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ ɞɟɍɑɜɖɟɗɬɓɌ ɚɜɏɌ-

əɚɎ ɐɧɡɌəɔɫ ɔ ɛɚɖɌɓɌɞɨ ɝɜɌɎəɔɞɑɗɨəɟɪ ɚɢɑəɖɟ ɞɚɘɚɝɔəɞɑɓɌ ɚɞəɚɝɔɞɑɗɨəɚ ɞɜɌɐɔɢɔɚə-

əɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ). 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɚɍɝɗɑɐɚɎɌəɔɫ 170 ɛɌɢɔɑə-

ɞɚɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 65 ɗɑɞ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɞɟɍɑɜɖɟɗɬɓ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, ɝ əɌɗɔɣɔ-

ɑɘ ɚɣɌɏɚɎɚ-ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ əɌ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ. ȯɜɟɛɛɌ 

ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ 96 ɘɟɒɣɔə (56,5%) ɔ 74 ɒɑəɥɔəɧ (43,5%). ȰɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ 

ɍɧɗ ɟɝɞɌəɚɎɗɑə əɌ ɚɝəɚɎɌəɔɔ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ. ȺɢɑəɖɌ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɜɑəɞɏɑəɚɏɜɌɠɔɪ, ɞɚ-

ɘɚɝɔəɞɑɓ ɔ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. 

ȼɑɓɟɗɨɞɌɞɧ. ȰɔɌɏəɚɓ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɬɓɌ ɛɚɐɞɎɑɜɐɔɗɝɫ ɟ 121 ɛɌɢɔɑəɞɌ 

(71,2%). Ȼɜɔ ɩɞɚɘ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɎɧɫɎɗɑəɔɔ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɗɬɏɖɔɡ ɝɚɝɞɌɎɔɗɌ 74,9%, ɣɞɚ ɍɚɗɨɤɑ, ɣɑɘ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ əɌ 

17,7% ɔ ɘɑəɨɤɑ, ɣɑɘ ɛɜɔ ȸȽȶȾ əɌ 18,6%. 

ȳɌɖɗɪɣɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɘɚɝɔəɞɑɓɌ ɘɚɒɑɞ ɛɜɔɘɑəɫɞɨɝɫ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ ɖɌɖ ɟɞɚɣəɫɪɥɌɫ ɘɑɞɚɐɔɖɌ. ȰɌəəɧɕ ɘɑ-

ɞɚɐ ɛɜɔ ɞɟɍɑɜɖɟɗɬɓɑ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ, ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɎɌɞɨ ɜɌɝ-

ɛɜɚɝɞɜɌəɬəəɚɝɞɨ ɔ ɐɚɝɞɌɞɚɣəɚ ɐɑɞɌɗɨəɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɚɣɌɏɚɎɚ-ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ 

ɔɓɘɑəɑəɔɫ Ɏ ɗɬɏɚɣəɚɕ ɞɖɌəɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɞɚɘɚɝɔəɞɑɓ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌ-

ɠɔɫ, ɏɜɟɐəɌɫ ɖɗɑɞɖɌ, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ. 
 

 

POSSIBILITY OF DIGITAL TOMOSYNTHESIS IN THE DIAGNOSIS OF VARIOUS FORMS 

OF PULMONARY TUBERCULOSIS 

 

Nikitin M.M.  
 

urpose.  To clarify the basic radiological signs of various forms of pulmonary tube r-

culosis with tomosynthesis exami nation. To determine the diagnostic capabil ities of 

the method in the study of respiratory tuberculosis and show the comparative a s-

sessment with respect to the traditional X -ray and multi -slice computed tomography 

(MSCT).  

Material and methods.  The analysis  of the survey results of 170 patients aged from 

18 to 65 years with focal -infiltrative changes on traditional radiographs and suspected re s-

piratory tuberculosis was presented. The group included 96 (56.5%) - men, 74 (43.5%) - 

women. The diagnosis of pulmo nary tuberculosis was established based on comprehensive 

clinical, radiological and morphological studies. Evaluation with the help of radiological 

methods of r esearch included: X -ray, tomosynthesis, and computed tomography of the chest 

cavity.  

Results.  The diagnosis of various forms of tuberculosis was confirmed in 121 (71,2%) 

patients. The sensitivity of tomosynthesis for the detection of pathological changes in the 

lungs was 74,9%, which was 17,7% greater than the sensitivity of chest X ðray, and 18,6% 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

less than the sensitivity of CT -scan for the same.  

Conclusion.  Tomosynthesis can be used in the evaluation of patients with suspected 

pulmonary tuberculosis as specified method. For the detection of tuberculosis of the re s-

pir atory system this method can re liably estimate the prevalence of focal -infiltrative changes 

in lung tissue with their sufficiently detailed characterization.  

 
Keywords: X-ray, tomosynthesis, computed tomography of the chest, X -ray 

diagnostics, tomosynthesis of lung, pulmonary tuberculos is.  
 

 

 

 

 

Ɍəəɫɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɝɎɚɑɎɜɑɘɑəəɚɑ ɗɑɣɑəɔɑ ɞɌɖɚɏɚ ɏɜɚɓəɚɏɚ, 

ɝɚɢɔɌɗɨəɚ-ɓəɌɣɔɘɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɖɌɖ 

ɞɟɍɑɜɖɟɗɬɓ, ɚɝɚɍɑəəɚ ɎɌɒəɚ əɌ ɠɚəɑ ɟɡɟɐɤɑəɔɫ 

ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ Ɏ ȼɚɝɝɔɔ ɓɌ ɛɚ-

ɝɗɑɐəɔɑ 25 ɗɑɞ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɨ 

ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɞɟɍɑɜɖɟɗɬɓɚɘ, əɌɣɔəɌɫ ɝ 2009 

ɏɚɐɌ, ɔɘɑɑɞ əɑɖɚɞɚɜɟɪ ɞɑəɐɑəɢɔɪ ɖ ɝəɔɒɑəɔɪ, 

ɓɌ ɛɑɜɔɚɐ ɝ 1991 ɛɚ 2013 ɏɏ. ɚə ɟɎɑɗɔɣɔɗɝɫ ɝ 34 

ɐɚ 63,1 əɌ 100 ɞɧɝ. əɌɝɑɗɑəɔɫ (ɜɔɝ. 1). 

ȳɌ 2013 ɏɚɐ Ɏ ȼɀ ɞɟɍɑɜɖɟɗɬɓ ɍɧɗ ɎɛɑɜɎɧɑ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə ɟ 90,427 ɍɚɗɨəɧɡ. Ƚɜɑɐɔ Ɏɝɑɡ 

ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɡ ɝɗɟɣɌɑɎ ɍɚɗɨəɧɡ ɞɟɍɑɜɖɟ-

ɗɬɓɚɘ Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɓɌ 2012-2013 ɏɏ. əɌ ɚɜɏɌ-

əɧ ɐɧɡɌəɔɫ ɛɜɔɡɚɐɔɞɝɫ 96,9% (ɔɓ ɖɚɞɚɜɧɡ ɞɟ-

ɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ ɝɚɝɞɌɎɗɫɑɞ 90,1%), Ɍ əɌ Ɏəɑɗɬ-

ɏɚɣəɧɑ ɠɚɜɘɧ ð 3,1% (ɜɔɝ. 2) [4,5] . 

ȰɔɌɏəɚɝɞɔɖɌ ɞɟɍɑɜɖɟɗɬɓɌ ɝ ɑɏɚ ɝɗɚɒəɧɘɔ, 

ɘəɚɏɚɝɞɚɜɚəəɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ, əɑɝɘɚɞɜɫ əɌ 

ɐɚɝɞɔɒɑəɔɫ ɘɑɐɔɢɔəɧ ɔ ɞɑɡəɔɖɔ, ɚɝɞɌɬɞɝɫ Ɍɖ-

ɞɟɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɛɜɚ-

ɍɗɑɘɚɕ [1]. ȳɌɐɌɣɌ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɞɟɍɑɜɖɟ-

ɗɬɓɌ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɝɛɑɢɔɠɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ Ɏ ɗɬɏɖɔɡ ɐɚ ɞɚɏɚ, ɖɌɖ ɍɚɗɨəɚɕ ɝɞɌəɚ-

Ɏɔɞɝɫ ɍɌɖɞɑɜɔɚɎɧɐɑɗɔɞɑɗɑɘ. Ȼɜɔ ɩɞɚɘ ɗɟɣɑɎɧɑ 

ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɘɑɪɞ ɎɌɒəɑɕɤɑɑ ɓəɌɣɑ-

əɔɑ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ Ɍɗɏɚɜɔɞɘɑ ɐɌəəɚɕ ɛɌɞɚ-

ɗɚɏɔɔ. ȺɝəɚɎəɧɘɔ ɘɑɞɚɐɌɘɔ ɘɑɐɔɢɔəɝɖɚɕ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, ɔɝɛɚɗɨɓɟɑɘɧɘɔ Ɏ 

ɑɒɑɐəɑɎəɚɕ ɎɜɌɣɑɍəɚɕ ɛɜɌɖɞɔɖɑ, ɫɎɗɫɪɞɝɫ 

ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɖɌɖ ɍɌɓɚɎɚɑ, 

ɛɜɚɎɑɜɚɣəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɝ ɖɚɞɚɜɚɏɚ, ɖɌɖ 

ɛɜɌɎɔɗɚ, əɌɣɔəɌɑɞɝɫ ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɌ, Ɍ 

ɞɌɖɒɑ   ȸȽȶȾ.    ȭɚɗɑɑ    40    ɗɑɞ     ɛɜɚɤɗɚ    ɝ  

ɘɚɘɑəɞɌ ɛɑɜɎɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ     ɖɚɘɛɨɪɞɑɜəɚ- 

ȼ 

 

ȼɔɝ. 1.  ȰɔɌɏɜɌɘɘɌ. ȳɌɍɚɗɑɎɌɑɘɚɝɞɨ ɞɟɍɑɜɖɟɗɬɓɚɘ Ɏ ȼɚɝɝɔɔ ɝ 1991-2013 ɏɏ.  

 

ȼɔɝ. 2.  Ƚɚɚɞəɚɤɑəɔɫ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɞɟ-

ɍɑɜɖɟɗɬɓɚɘ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɚɜɏɌəɚɎ ɐɧɡɌ-

əɔɫ ɔ Ɏəɑɗɬɏɚɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ Ɏ ȼɀ ɓɌ 2012-

2013 ɏɏ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɬəəɚɏɚ 

Ɏ 1971 ɏɚɐɟ ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ȯɚɐɠɜɔ ɁɌɟəɝ-

ɠɔɗɐɌ Ɏ ɏɚɝɛɔɞɌɗɑ ȬɞɖɔəɝɚəɌ ȸɚɜɗɔ (Ȭəɏɗɔɫ). Ƚ 

ɞɑɡ ɛɚɜ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɝɞɚɫəəɚ 

ɜɌɓɎɔɎɌɗɌɝɨ, əɚ ɛɚ-əɌɝɞɚɫɥɑɘɟ ɜɑɎɚɗɪɢɔɚəəɧɑ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɕ ɚɜ-

ɏɌəɚɎ ɐɧɡɌəɔɫ ɍɧɗɔ Ɏəɑɝɑəɧ ɞɑɡəɚɗɚɏɔɑɕ Ɏɧ-

ɝɚɖɚɜɌɓɜɑɤɌɪɥɑɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

[2]. Ƚɑɏɚɐəɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ð òɓɚɗɚ-

ɞɚɕó ɝɞɌəɐɌɜɞ ɝɜɑɐɔ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. ȮɧɝɚɖɌɫ ɜɌɓ-

ɜɑɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɔ ɖɚəɞɜɌɝɞəɌɫ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨ ɔɓɚɍɜɌɒɑəɔɫ ɗɬɏɚɣəɚɕ ɛɌɜɑəɡɔɘɧ 

ɛɜɔ ȸȽȶȾ ɐɌɬɞ Ɏɚɓɘɚɒəɚɝɞɨ Ɏ ɛɚɐɌɎɗɫɪɥɑɘ 

ɖɚɗɔɣɑɝɞɎɑ ɝɗɟɣɌɑɎ ɟɝɞɌəɚɎɔɞɨ ɗɚɖɌɗɔɓɌɢɔɪ, 

ɛɜɚɞɫɒɬəəɚɝɞɨ, ɡɌɜɌɖɞɑɜ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɗɬɏɖɔɡ ɔ ɝɜɑɐɚɝɞɑəɔɔ, ɛɜɔ ɩɞɚɘ ɐɚɝɞɌ-

ɞɚɣəɚ ɞɚɣəɚ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɎɓɌɔɘɚɚɞəɚɤɑ-

əɔɫ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɝɞɜɟɖɞɟɜɌɘɔ [3] .  

Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɜɌɓɎɔɞɔɑ ɞɜɌɐɔɢɔɚəəɧɡ 

ɘɑɞɚɐɚɎ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɚɝɗɚɕəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɝɝɗɑ-

ɐɟɑɘɚɕ ɚɍɗɌɝɞɔ. Ȼɚɝɗɑɐəɔɑ ɏɚɐɧ Ɏ ɗɑɣɑɍəɧɑ 

ɟɣɜɑɒɐɑəɔɫ əɌɤɑɕ ɝɞɜɌəɧ ɝɞɌɗɔ ɛɚɝɞɟɛɌɞɨ 

ɢɔɠɜɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɌɛɛɌɜɌɞɧ əɌ ɞɜɔ ɜɌ-

ɍɚɣɔɡ ɘɑɝɞɌ, ɛɚɓɎɚɗɫɪɥɔɑ ɛɜɚɎɚɐɔɞɨ əɑ ɞɚɗɨɖɚ 

ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɔ ɜɑəɞɏɑəɚɝɖɚɛɔɪ, Ɍ ɞɌɖɒɑ 

ɢɔɠɜɚɎɟɪ ɗɔəɑɕəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ɞɚɘɚɝɔəɞɑɓ) 

ð ɘɑɞɚɐ ɛɚɝɗɚɕəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɎɧɍɜɌəəɚɕ 

ɌəɌɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ. 

Ⱦɚɘɚɝɔəɞɑɓ ð ɩɞɚ Ɏɔɐ ɢɔɠɜɚɎɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɕ ɝɚɍɚɕ ɘɑɞɚɐ ɘɑɐɔɢɔə-

ɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ, ɝɛɚɝɚɍəɧɕ ɜɑɖɚəɝɞɜɟɔɜɚ-

ɎɌɞɨ ɠɜɚəɞɌɗɨəɟɪ ɛɗɚɝɖɚɝɞɨ ɝɑɣɑəɔɫ ɛɜɚɔɓ-

Ɏɚɗɨəɚɕ Ɏɧɝɚɞɧ ɔɓ ɚɐəɚɏɚ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɏɚ 

ɝɖɌəɔɜɚɎɌəɔɫ [8]. Ȼɜɔəɢɔɛ ɞɚɘɚɝɔəɞɑɓɌ ɍɧɗ 

ɚɛɔɝɌə ȳɔɑɐɑɝɚɘ Ȱɑɝ ȻɗɌəɞɑɝɚɘ ɑɥɬ Ɏ 1938 ɏɚ-

ɐɟ, ɔ ɛɑɜɎɚɑ ɛɜɔɘɑəɑəɔɑ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɘɑɐɔ-

ɢɔəɝɖɚɕ əɌɟɖɑ ɍɧɗɚ ɝɚɚɍɥɑəɚ ȸɔɗɗɑɜɚɘ Ɏ 1971 

ɏɚɐɟ [9, 10, 13]. Ȯ ɋɛɚəɔɔ ɝɔɝɞɑɘɌ, ɜɌɓɜɌɍɚɞɌə-

əɌɫ ɟəɔɎɑɜɝɔɞɑɞɚɘ Ʉɔəɤɟ Ɏ 1989 ɏɚɐɟ, ɛɜɑ-

ɞɑɜɛɑɗɌ ɜɫɐ  ɛɚɝɗɑɐɚɎɌɞɑɗɨəɧɡ  ɟɗɟɣɤɑəɔɕ  ɔ Ɏ  

ɝɑɜɑɐɔəɑ 2000-ɡ ɛɜɑɐɝɞɌɎɗɑəɌ ɖɚɘɛɌəɔɑɕ Ʉɔ-

ɘɌɐɓɟ ɖɌɖ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɕ ɌɛɛɌɜɌɞ, ɚɝəɌɥɬə-

əɧɕ ɛɗɚɝɖɚɛɌəɑɗɨəɧɘ ɐɑɞɑɖɞɚɜɚɘ ɛɜɫɘɚɏɚ 

ɛɜɑɚɍɜɌɓɚɎɌəɔɫ, ɏɐɑ ɛɜɚɍɗɑɘɌ ɔɝɖɌɒɑəɔɫ ɝɎɑ-

ɞɚɛɜɔɬɘəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɍɧɗɌ ɜɑɤɑəɌ [11, 13]. 

Ⱦɑɜɘɔə  çɞɚɘɚɝɔəɞɑɓè   ɛɜɑɐɗɚɒɑə   ȯɜɌəɞɚɘ   Ɏ  

1972    ɏɚɐɟ   (tomos    +   synthesis   =   ɝɑɣɑəɔɑ  +  

 

   

 

 

ȼɔɝ. 3.  ɀɚɞɚɏɜɌɠɔɫ ɢɔɠɜɚɎɚɏɚ ɜɑəɞɏɑəɚɎɝɖɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɝ Ɏɚɓɘɚɒəɚɝɞɨɪ ɛɜɚɎɑɐɑəɔɫ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ, ɜɑəɞɏɑəɚɝɖɚɛɔɔ ɔ ɞɚɘɚɝɔəɞɑɓɌ. 

ȼɔɝ. 4. ȽɡɑɘɌ ɛɜɔəɢɔɛɌ ɜɌɍɚɞɧ ɢɔɠɜɚɎɚɏɚ ɞɚ-

ɘɚɝɔəɞɑɓɌ. 

ȾɜɟɍɖɌ ɎɜɌɥɌɑɞɝɫ ɛɚ ɐɟɏɑ ɚɞəɚɝɔɞɑɗɨəɚ ɔɝɝɗɑɐɟɑɘɚ-

ɏɚ ɚɍɦɑɖɞɌ, ɝɚɎɑɜɤɌɫ ɝɑɜɔɪ əɔɓɖɚɐɚɓɚɎɧɡ ɩɖɝɛɚɓɔ-

ɢɔɕ. ȻɗɚɝɖɚɛɌəɑɗɨəɧɕ ɐɑɞɑɖɞɚɜ ɐɎɔɒɑɞɝɫ Ɏ ɛɜɚɞɔɎɚ-

ɛɚɗɚɒəɚɘ əɌɛɜɌɎɗɑəɔɔ. 

 

ȼɔɝ. 5.  ȽɡɑɘɌ ɛɜɔəɢɔɛɌ ɛɑɜɎɔɣəɚɕ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɘɑɞɚɐɚɘ çɝɐɎɔɏɌ ɔ ɝɗɚ-

ɒɑəɔɫè ɛɜɔ ɢɔɠɜɚɎɚɘ ɞɚɘɚɝɔəɞɑɓɑ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɚɘɑɥɑəɔɑ Ɏɘɑɝɞɑ) [11].  

Ȼɜɔəɢɔɛ ɘɑɞɚɐɌ ɚɝəɚɎɌə əɌ Ɏɧɛɚɗəɑəɔɔ 

ɝɑɜɔɔ əɔɓɖɚɐɚɓɚɎɧɡ ɩɖɝɛɚɓɔɢɔɕ (Ɏɚ Ɏɜɑɘɫ 

ɐɎɔɒɑəɔɫ ɞɜɟɍɖɔ ɚɞəɚɝɔɞɑɗɨəɚ ɔɝɝɗɑɐɟɑɘɚɏɚ 

ɚɍɦɑɖɞɌ ɛɚ ɐɟɏɑ) ɔ ɔɓɘɑəɑəɔɔ ɛɚɗɚɒɑəɔɫ Ɏ ɛɜɚ-

ɞɔɎɚɛɚɗɚɒəɚɘ əɌɛɜɌɎɗɑəɔɔ ɛɜɔəɔɘɌɪɥɑɏɚ 

ɟɝɞɜɚɕɝɞɎɌ ð ɛɗɚɝɖɚɛɌəɑɗɨəɚɏɚ ɐɑɞɑɖɞɚɜɌ, ɣɞɚ 

əɌɛɚɘɔəɌɑɞ ɛɜɔəɢɔɛ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ 

ɛɜɔ ɗɔəɑɕəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɜɔɝ. 3, ɜɔɝ. 4).  

Ⱥɞɗɔɣɔɑ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɛɚɝɗɑ ɛɚɗɟɣɑ-

əɔɫ ɝɑɜɔɔ ɝəɔɘɖɚɎ ð çɝɧɜɧɡ ɐɌəəɧɡè (raw-data), 

ɛɜɚɔɝɡɚɐɔɞ ɔɡ ɛɚɝɗɑɐɟɪɥɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɚɍ-

ɜɌɍɚɞɖɌ. ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɛɜɔɘɑəɫɑɞɝɫ ɘɑɞɚɐ 

çɝɐɎɔɏɌ ɔ ɝɗɚɒɑəɔɫè, Ɍ ɛɚɝɗɑ ɩɞɚɏɚ, ɐɗɫ ɟɝɞɜɌ-

əɑəɔɫ ɩɠɠɑɖɞɌ çɜɌɓɘɧɞɚɝɞɔè Ɏɧɛɚɗəɫɪɞɝɫ ɍɚ-

ɗɑɑ ɝɗɚɒəɧɑ Ɍɗɏɚɜɔɞɘɧ ɜɑɖɚəɝɞɜɟɖɢɔɔ, əɌɔɍɚ-

ɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɧɕ ɔɓ ɖɚɞɚɜɧɡ ð ɘɑɞɚɐ 

çɠɔɗɨɞɜɚɎɌəəɧɡ ɚɍɜɌɞəɧɡ ɛɜɚɑɖɢɔɕè [6, 12]. 

ȽɡɑɘɌɞɔɣəɧɕ ɛɜɔəɢɔɛ ɖɚɘɛɨɪɞɑɜəɚɕ ɚɍɜɌɍɚɞ-

ɖɔ ɛɜɔ ɞɚɘɚɝɔəɞɑɓɑ ɘɑɞɚɐɚɘ ɝɐɎɔɏɌ ɔ ɝɗɚɒɑəɔɫ 

ɚɛɔɝɌɗɔ Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ Gomi et al. (ɜɔɝ. 5) [7].  

Ⱥɝɚɍɑəəɚɝɞɨɪ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ ɐɌɗɨəɑɕ-

ɤɑɕ ɚɍɜɌɍɚɞɖɔ ɔɓɚɍɜɌɒɑəɔɕ ɔɓ ɝɑɜɔɔ çɝɧɜɧɡ 

ɐɌəəɧɡè ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɚɐɔɞɨ ɔɡ Ɏ 

ɗɪɍɚɑ Ɏɜɑɘɫ ɍɑɓ ɟɣɌɝɞɔɫ ɛɌɢɔɑəɞɌ, ɖɌɖ ɛɜɔ 

ȸȽȶȾ. ȴəɞɑɜɎɌɗ ɜɑɖɚəɝɞɜɟɖɢɔɔ  ɘɑɒɐɟ  ɝɗɚɫɘɔ 

ɎɧɝɞɌɎɗɫɑɞɝɫ ɛɜɚɔɓɎɚɗɨəɚ, əɌɣɔəɌɫ ɚɞ 0,5 ɘɘ, 

ɞɚɗɥɔəɌ  ɝɗɚɫ  ɞɌɖɒɑ  ɘɚɒɑɞ  ɎɌɜɨɔɜɚɎɌɞɨɝɫ,  Ɏ 

ȾɌɍɗɔɢɌ ʈ1. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ ɛɌɢɔɑəɞɚɎ (n = 170 ). 

ʇʦʣ ɺʦʟʨʘʩʪ (ʣʝʪ) 

ʆʪ 18 ʜʦ 20 ʣʝʪ ʆʪ 21 ʜʦ 35 ʣʝʪ ʆʪ 36 ʜʦ 60 ʣʝʪ ʆʪ 60 ʜʦ 65 ʣʝʪ 

ʄʫʞʯʠʥ  r 12 (7%) 60 (35,3%) 2
 (12,6%) 3 (1,8%) 

ɾʝʥɦ ʠʥʳ 7 (4,1%) 49 (28,8%) 15 (8,8%) 3 (1,8
) 

ɺʩʝʛʦ 19 (11,2%) 109 (64,1%) 36 (21,2%) 6 (3,5%) 
 

   
 

ȾɌɍɗɔɢɌ ʈ2. Ⱦɑɡəɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɛɜɚɎɑɐɑəɔɫ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɞɔɛɚɘ ɞɑɗɚɝɗɚɒɑəɔɫ ɛɌɢɔɑəɞɚɎ. 

ʊʠʧ ʪʝʣʦʩʣʦʞʝʥʠʷ ʅʘʧʨʷʞʝʥʠʝ (ʢɺ) ɸʥʦʜʥʳʡ ʪʦʢ (ʤɸ) 

ɼʦʣʠʭʦʤʦʨʬʥʳʡ 40 40 

ɹʨʘʭʠʤʦʨʬʥʳʡ 10
 40 

ʄʝʟʦʤʦʨʬʥʳʡ 70 40 

 

   
 

ȾɌɍɗɔɢɌ ʈ3.    ȶɗɔəɔɣɑɝɖɔɑ ɠɚɜɘɧ ɞɟɍɑɜɖɟɗɬɓɌ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ (n =121). 

ʂʣʠʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʪʫʙʝʨʢʫʣʸʟʘ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʇʝʨʚʠʯʥʳʡ ʪʫʙʝʨʢʫʣʸʟʥʳʡ ʢʦʤʧʣʝʢʩ 3 (2,5%) 1 (0,8%) 

ʆʯʘʛʦʚʳʡ 14 (11
6%) 1 
0,8%) 

ʀʬʠʣʴʪʨʘʪʠʚʥʳʡ 58 (47,9%) 0 

ɼʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʡ 10 (8,3%) 0 

ʂʘʚʝʨʥʦʟʥʳʡ 3 (2,5%) 0 

ʌʠʙʨʦʟʥʦ-ʢʘʚʝʨʥʦʟʥʳʡ 12 (9,9%) 0 

ʊʫʙʝʨʢʫʣʸʤʘ 9 (7,5%) 0 

ʊʫʙʝʨʢʫʣʸʟ ɺɻʃʋ 2 (1
6%) 0 

ʊʫʙʝʨʢʫʣʸʟʥʳʡ ʧʣʝʚʨʠʪ 3 (2,5%) 0 

ɼʨʫʛʠʝ ʬʦʨʤʳ ʪʫʙʝʨʢʫʣʸʟʘ 5 (4,1%) 0 

ʀ
ʦʛʦ: 
19 (98
4%) 2 (1,6%) 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚəɖɜɑɞəɚɕ ɘɌɜɖɔ ɔ ɘɚɐɑɗɔ 

ɌɛɛɌɜɌɞɌ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɔɝɡɚɐɫ ɔɓ ɖɚəɖɜɑɞəɧɡ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɓɌɐɌɣ, ɘɚɒəɚ ɜɑɖɚəɝɞɜɟɔɜɚ-

ɎɌɞɨ ɚɞ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɖɚɎ ɐɚ əɑɝɖɚɗɨɖɔɡ ɝɚ-

ɞɑə ɛɚɝɗɚɕəɧɡ ɔɓɚɍɜɌɒɑəɔɕ. Ȼɜɔ ɩɞɚɘ ɔɘɑɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ ɛɚɝɗɚɕəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

ɞɚɗɨɖɚ Ɏ ɞɚɕ ɛɜɚɑɖɢɔɔ, Ɏ ɖɚɞɚɜɚɕ ɍɧɗɚ Ɏɧɛɚɗ-

əɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ, ɞ.ɑ. ɟɝɞɌəɚɎɖɌ ɛɌɢɔɑəɞɌ Ɏ 

ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ ɛɚɓɎɚɗɔɞ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɞɨ 

ɠɜɚəɞɌɗɨəɧɑ ɝɜɑɓɧ, Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ ð ɝɌ-

ɏɔɞɞɌɗɨəɧɑ ɝɜɑɓɧ. 

ȻɜɑɐɎɌɜɔɞɑɗɨəɧɑ ɐɌəəɧɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ 

ɛɚɫɎɔɎɤɑɕɝɫ ɢɔɠɜɚɎɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɞɚɘɚɝɔə-

ɞɑɓɌ) Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɐɚɛɚɗəɫɪɞ ɐɔɌ-

ɏəɚɝɞɔɖɟ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ Ɏ ɜɌɘɖɌɡ ɞɜɌɐɔɢɔ-

ɚəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ, Ɏ ɜɑɓɟɗɨɞɌ-

ɞɑ ɛɚɝɗɚɕəɚɕ ɔ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɢɑɗɨɪ 

ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɟɞɚɣəɑəɔɑ ɚɝ-

əɚɎəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɜɌɓɗɔɣ-

əɧɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ. Ⱥɝɚɍɑəəɚ ɝɗɑɐɟɑɞ ɛɚɐ-

ɣɑɜɖəɟɞɨ, ɣɞɚ ɝɜɌɎəɑəɔɑ ɞɚɘɚɝɔəɞɑɓɌ ɝ ȸȽȶȾ 

ɛɜɚɔɓɎɚɐɔɞɝɫ ɗɔɤɨ ɐɗɫ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɕ ɔ ɚɍɦ-

ɑɖɞɔɎəɚɕ ɚɢɑəɖɔ Ɏɚɓɘɚɒəɚɝɞɑɕ ɞɚɘɚɝɔəɞɑɓɌ, 

ɞɌɖ ɖɌɖ ȸȽȶȾ ɫɎɗɫɑɞɝɫ Ɏɑɜɤɔəɚɕ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɛɔɜɌɘɔɐɧ Ɏ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟ-

ɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɔ ɎɧɝɞɟɛɌɑɞ Ɏ ɐɌəəɚɘ 

ɝɗɟɣɌɑ ɩɞɌɗɚəəɧɘ ɘɑɞɚɐɚɘ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ⱥɍɥɑɑ ɖɚɗɔɣɑɝɞɎɚ Ɏɖɗɪɣɬəəɧɡ Ɏ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗɚ 170 ɣɑɗɚɎɑɖ, ɚɍɜɌ-

ɞɔɎɤɔɡɝɫ Ɏ ɗɑɣɑɍəɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ 

ɔɗɔ əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ Ɏ 

ȿȶȭ ɠɞɔɓɔɚɛɟɗɨɘɚəɚɗɚɏɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. 

ȴ.ȸ. ȽɑɣɑəɚɎɌ. ȻɌɢɔɑəɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 2 

ɏɜɟɛɛɧ. ȻɑɜɎɌɫ ɏɜɟɛɛɌ: 132 ɣɑɗɚɎɑɖɌ (77,7%) ɝ 

əɌɗɔɣɔɑɘ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɔ ɚɣɌɏɚɎɚ-ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔ ɔəɧɡ ɔɓ-

ɘɑəɑəɔɕ. ȮɞɚɜɌɫ ɏɜɟɛɛɌ: 38 ɛɌɢɔɑəɞɚɎ (22,3%) 

ɍɑɓ Ɏɔɐɔɘɧɡ ɔɓɘɑəɑəɔɕ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ, 

ȾɌɍɗɔɢɌ ʈ4. ȽɜɌɎəɔɞɑɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, 

ɞɚɘɚɝɔəɞɑɓɑ ɔ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ. 

ʆʮʝʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣ
 ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʊʦʤʦʩʠʥʪʝʟ ʄʉʂʊ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, % 57,2 74,9 93,5 
 

   
 

 

ȼɔɝ. 6.  Ⱦɚɘɚɝɔəɞɑɓ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚ-

ɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ɞɟɍɑɜɖɟɗɬɓəɚ-

ɏɚ ɖɚɘɛɗɑɖɝɌ Ɏ S5 ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ, ɠɌɓɌ ɖɌɗɨɢɔ-

əɌɢɔɔ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. 

 

ȼɔɝ. 7,Ɏ. 

ȼɔɝ. 7,Ɍ.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ 

(ɠɜɌɏɘɑəɞ). 

ȻɜɔɓəɌɖɔ ɚɣɌɏɚɎɚɏɚ ɔɓɘɑəɑəɔɫ Ɏ 

ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ 

ɗɬɏɖɚɏɚ ɝ əɌɗɚɒɑəɔɑɘ əɌ ɞɑəɨ 

ɜɬɍɑɜ (ɝɞɜɑɗɖɌ). 

ȼɔɝ. 7 (ɍ, Ɏ). Ⱦɚɘɚɝɔəɞɑɓ, ɛɜɫɘɌɫ ɔ ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɔ. 

ȺɝɞɜɚɎɚɖ ɖɚɘɛɌɖɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɑɜɑɐəɑ-ɍɚɖɚɎɚɘ ɚɞɜɑɓɖɑ 2 ɜɑɍɜɌ 

ɝɛɜɌɎɌ (ɝɞɜɑɗɖɌ). 
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əɚ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɞɟɍɑɜɖɟɗɬɓ ɚɜɏɌəɚɎ ɐɧɡɌ-

əɔɫ (ɔɓ ɏɜɟɛɛɧ ɜɔɝɖɌ ɛɚ ɖɚəɞɌɖɞɟ ɝ ɍɚɗɨəɧɘ 

ɞɟɍɑɜɖɟɗɬɓɚɘ). ȼɌɝɛɜɑɐɑɗɑəɔɑ ɔɡ ɛɚ ɎɚɓɜɌɝɞɟ ɔ 

ɛɚɗɟ ɔɓɗɚɒɑəɚ Ɏ ɞɌɍɗɔɢɑ 1. 

ȰɌəəɧɑ ɞɌɍɗɔɢɧ ɚɞɜɌɒɌɪɞ, ɣɞɚ Ɏ ɚɝəɚɎ-

əɚɘ ɛɌɢɔɑəɞɧ ɍɧɗɔ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 21 ɐɚ 35 ɗɑɞ. 

ȸɟɒɣɔə 96 (56,5%), ɒɑəɥɔə - 74 (43,5%).  

ȰɔɌɏəɚɓ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗ ɛɚɝɞɌɎɗɑə 

ɛɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɚɏɚ, 

ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ ɔ ɗɟɣɑɎɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ. 

ȮɑɜɔɠɔɖɌɢɔɫ ɐɔɌɏəɚɓɌ ɘɑɞɚɐɚɘ ɚɍəɌɜɟɒɑəɔɫ 

ɞɟɍɑɜɖɟɗɬɓəɧɡ ɩɛɔɞɑɗɔɚɔɐəɚ-ɖɗɑɞɚɣəɧɡ ɏɜɌəɟ-

ɗɬɘ ɛɜɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɔɚɛɞɌ-

ɞɚɎ, ɛɜɚɎɑɐɑəɌ 28 ɛɌɢɔɑəɞɌɘ (16,5%). ȳɌɍɚɜ 

ɘɌɞɑɜɔɌɗɌ ɍɧɗ Ɏɧɛɚɗəɑə ɛɜɔ ɎɔɐɑɚɌɝɝɔ-

ɝɞɑəɞɞɚɜɌɖɚɝɖɚɛɔɣɑɝɖɚɕ (ȮȬȾȽ) ɚɛɑɜɌɢɔɔ ɟ 21 

ɛɌɢɔɑəɞɌ (12,4%), Ɍ ɞɌɖɒɑ ɞɜɌəɝɍɜɚəɡɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɍɔɚɛɝɔɔ ɗɬɏɖɚɏɚ ɔɗɔ ɗɔɘɠɚɟɓ-

ɗɌ ɟ 7 ɛɌɢɔɑəɞɚɎ (4,1%). ȺɝɞɌɗɨəɧɑ ɖɗɌɝɝɔɠɔ-

ɢɔɜɚɎɌəɧ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ əɌɍɗɪ-

ɐɑəɔɑɘ Ɏ ɐɔəɌɘɔɖɑ. 

ȺɢɑəɖɌ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɎɖɗɪɣɌɗɌ Ɏ ɝɑɍɫ ɜɑəɞɏɑəɚɏɜɌɠɔɪ, ɞɚɘɚɝɔəɞɑɓ ɔ 

ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɔ Ɏ 1 ɏɜɟɛɛɑ, Ɏɚ 2 ɏɜɟɛɛɑ - ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɪ ɔ ɞɚɘɚɝɔəɞɑɓ. 

ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏɧɛɚɗəɫ-

ɗɌɝɨ əɌ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɘ ɌɛɛɌɜɌɞɑ ȶȬȼȽ-

ȭȶȽ2 (ȺȺȺ çȸɑɐȾɑɡè) Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɝɞɌə-

ɐɌɜɞəɧɡ ɛɜɚɑɖɢɔɫɡ. ȻɌɢɔɑəɞɌ ɚɍɝɗɑɐɚɎɌɗɔ 

ɝɞɚɫ, ɝ ɓɌɐɑɜɒɖɚɕ ɐɧɡɌəɔɫ əɌ Ɏɐɚɡɑ. Ȯ ɝɚɚɞɎɑɞ-

ɝɞɎɔɔ ɝ ɞɔɛɚɘ ɞɑɗɚɝɗɚɒɑəɔɫ ɣɑɗɚɎɑɖɌ (ɐɚɗɔɡɚ-

ɘɚɜɠəɧɕ, ɍɜɌɡɔɘɚɜɠəɧɕ, ɘɑɓɚɘɚɜɠəɧɕ) ɓɌɐɌ-

ɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɞɑɡəɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ 

(ɞɌɍɗ. 2): ɜɌɝɝɞɚɫəɔɑ ɠɚɖɟɝ-ɐɑɞɑɖɞɚɜ ð 150 ɝɘ. 

ɉɠɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ 

0,005 -0,033 ɘȳɎ. 

Ⱦɚɘɚɝɔəɞɑɓ ɛɜɚɎɚɐɔɗɝɫ əɌ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɘ ɖɚɘɛɗɑɖɝɑ SONIAL VISION SAFIRE 

17RF (çShimadzuè). ȺɍɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ 

ɝɞɚɫ (Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ, ɟ ɣɌɝɞɔ ɛɌɢɔɑəɞɚɎ Ɏ 

ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ), ɝ ɓɌɐɑɜɒɖɚɕ ɐɧ-

ɡɌəɔɫ əɌ ɝɛɚɖɚɕəɚɘ Ɏɐɚɡɑ, ɛɜɔ əɌɛɜɫɒɑəɔɔ 80 

ɖȮ, ɛɜɚɔɓɎɑɐɑəɔɔ Ɏɜɑɘɑəɔ ɩɖɝɛɚɓɔɢɔɔ əɌ ɞɚɖ 

0,50 ɘȬɝ, Ɏɜɑɘɑəɔ ɩɖɝɛɚɓɔɢɔɔ 3,2 ɘɝɑɖ. ȴəɞɑɜ-

ɎɌɗ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɘɑɒɐɟ ɝɗɚɫɘɔ 3ɘɘ. ɉɠɠɑɖ-

ɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ 0,4-

1,1ɘȳɎ. 

ȶɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ əɌ 64-ɝɜɑɓɚɎɚɘ ɖɚɘɛɨɪɞɑɜ-

əɚɘ ɞɚɘɚɏɜɌɠɑ çScenariaè (Hitachi). ȻɌɢɔɑəɞɚɎ 

ɚɍɝɗɑɐɚɎɌɗɔ Ɏ ɛɚɗɚɒɑəɔɔ ɗɬɒɌ əɌ ɝɛɔəɑ, ɝ ɜɟ-

ɖɌɘɔ ɓɌ ɏɚɗɚɎɚɕ, ɍɑɓ əɌɖɗɚəɌ ɏɑəɞɜɔ, ɝ ɓɌɐɑɜɒ-

ɖɚɕ ɐɧɡɌəɔɫ əɌ Ɏɐɚɡɑ, ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚɞɚ-

ɖɚɗɟ. ɉɠɠɑɖɞɔɎəɌɫ ɩɖɎɔɎɌɗɑəɞəɌɫ ɐɚɓɌ ɚɍɗɟɣɑ-

əɔɫ 3,3-3,5 ɘȳɎ. 

ȴəɠɚɜɘɌɞɔɎəɚɝɞɨ Ɏɝɑɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ  ɔɓɟɣɌɗɔ  əɌ  ɚɝəɚɎɌəɔɔ ɚɛɜɑɐɑɗɑəɔɫ 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ (Ƀ), ɖɚɞɚɜɟɪ ɜɌɝɝɣɔɞɧɎɌɗɔ ɛɚ 

ɝɗɑɐɟɪɥɑɕ ɠɚɜɘɟɗɑ: 

Se = ȴȻ / ȴȻ+ȷȺ, ɏɐɑ ȴȻ - ɖɚɗɔɣɑɝɞɎɚ ɔɝ-

ɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ; ȷȺ ð ɖɚɗɔɣɑ- 

 

ȼɔɝ. 8,Ɍ. 

 

ȼɔɝ. 8,ɍ. 

ȼɔɝ. 8 (Ɍ, ɍ).  Ⱦɚɘɚɝɔəɞɑɓ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɔɡ ɐɚɗɑɕ, ɝ əɌɗɔɣɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɛɚɗɔɘɚɜɠəɧɡ ɜɌɓəɚɎɑɗɔɖɔɡ ɚɣɌɏɚɎ, ɜɌɓɘɑ-

ɜɌɘɔ ɚɞ 1 ɘɘ ɐɚ 5 ɘɘ (ɝɞɜɑɗɖɔ). 
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ɝɞɎɚ ɗɚɒəɚ ɚɞɜɔɢɌɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. ȳɌ ɔɝ-

ɞɔəəɚ ɛɚɗɚɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ ɛɜɔəɔɘɌɗɔ 

ɝɗɟɣɌɕ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɝɚɎɛɌɐɑəɔɫ ɓɌɖɗɪɣɑəɔɫ 

ɛɚ ɗɟɣɑɎɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ ɝ ɚɖɚəɣɌɞɑɗɨəɧɘ 

ɐɔɌɏəɚɓɚɘ, ɓɌ ɗɚɒəɚɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ 

ɛɜɔəɔɘɌɗɔ ɝɗɟɣɌɕ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɓɌɖɗɪɣɑəɔɫ 

ɛɚ ɗɟɣɑɎɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ, əɑ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑ-

ɏɚ ɚɖɚəɣɌɞɑɗɨəɚɘɟ ɐɔɌɏəɚɓɟ. 

ȼɑɓɟɗɨɞɌɞɧ. 

Ȼɚɝɗɑ ɖɚɘɛɗɑɖɝəɚɏɚ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ, ɔəɝɞɜɟɘɑəɞɌɗɨəɚɏɚ, ɗɌɍɚ-

ɜɌɞɚɜəɚɏɚ, Ɍ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ 

ɚɍɝɗɑɐɚɎɌəɔɕ, ɐɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɬɓɌ ɛɚɐɞɎɑɜɐɔɗ-

ɝɫ ɟ 121 ɛɌɢɔɑəɞɌ (71,2%). ȴɓ əɔɡ 119 ɣɑɗɚɎɑɖ 

(70%) ɔɓ 1 ɏɜɟɛɛɧ, 2 ɛɌɢɔɑəɞɌ (1,2%) ɔɓ 2 ɏɜɟɛ-

ɛɧ. ȽɎɑɐɑəɔɫ ɚ ɖɗɔəɔɣɑɝɖɔɡ ɠɚɜɘɌɡ ɞɟɍɑɜɖɟɗɬ-

ɓɌ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ ɛɜɔɎɑɐɑəɧ Ɏ ɞɌɍ-

ɗɔɢɑ 3. 

ȴɓ ɞɌɍɗɔɢɧ 3 Ɏɔɐəɚ, ɣɞɚ ɝɜɑɐɔ Ɏɝɑɡ ɖɗɔ-

əɔɣɑɝɖɔɡ ɠɚɜɘ ɛɜɑɚɍɗɌɐɌɑɞ ɔəɠɔɗɨɞɜɌɞɔɎəɧɕ 

ɞɟɍɑɜɖɟɗɬɓ ð Ɏ 58 ɝɗɟɣɌɫɡ (47,9%) , ɚɣɌɏɚɎɧɕ ɞɟ-

ɍɑɜɖɟɗɬɓ 14 (11,6%), ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɕ 12 

(9,9%), ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ 10 (8,3%) ɔ ɐɜɟɏɔɑ. 

ȾɌɖɒɑ ɎɧɫɎɗɑəɧ ɍɧɗɔ ɔəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɗɬɏɖɔɡ 

(ɛəɑɎɘɚəɔɫ, ɚəɖɚɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɝɌɜ-

ɖɚɔɐɚɓ, ɛəɑɎɘɚɝɖɗɑɜɚɓ) ɟ 11 ɛɌɢɔɑəɞɚɎ.  

Ȼɜɔ ɩɞɚɘ ɟ ɛɌɢɔɑəɞɚɎ ɔɓ ɛɑɜɎɚɕ ɏɜɟɛɛɧ, 

ɎɖɗɪɣɌɪɥɑɕ 132 ɛɌɢɔɑəɞɌ, ɐɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɬ-

ɓɌ ɍɧɗ ɛɚɐɞɎɑɜɒɐɬə Ɏ 119 ɝɗɟɣɌɫɡ. ȿ ɛɌɢɔɑəɞɚɎ 

ɔɓ 2 ɏɜɟɛɛɧ, ɖɟɐɌ Ɏɡɚɐɔɗɔ 38 ɣɑɗɚɎɑɖ ɔɓ ɏɜɟɛ-

ɛɧ ɜɔɝɖɌ, ɐɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɬɓɌ ɟɝɞɌəɚɎɗɑə ɟ 2 

ɛɌɢɔɑəɞɚɎ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ  (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ) ɟ ɍɚɗɨəɧɡ Ɏ 

ɎɧɫɎɗɑəɔɔ ɞɟɍɑɜɖɟɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ 4. 

ȴɓ ɐɌəəɧɡ ɞɌɍɗɔɢɧ ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ, 

ɣɞɚ ɘɑɞɚɐ ɞɚɘɚɝɔəɞɑɓɌ ɛɜɑɎɚɝɡɚɐɔɞ ɞɜɌɐɔɢɔ-

ɚəəɟɪ ɜɑəɞɏɑəɚɏɜɌɠɔɪ ɛɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ əɌ 

17,7%, ɟɝɞɟɛɌɑɞ ȸȽȶȾ əɌ  18,6%,  ɓɌəɔɘɌɫ  ɛɜɔ 

 

ȼɔɝ. 9,Ɍ. 

 

ȼɔɝ. 9,ɍ. 

 

ȼɔɝ. 9,Ɏ. 

 

ȼɔɝ. 9,ɏ. 

ȼɔɝ. 9.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ, ɠɜɌɏɘɑəɞ (Ɍ), ɞɚɘɚɝɔəɞɑɓ (ɠɜɌɏɘɑəɞ), ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ (ɍ), ȸȽȶȾ, Ɍɖɝɔ-

ɌɗɨəɌɫ (Ɏ), ɠɜɚəɞɌɗɨəɌɫ (ɏ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȺɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ (ɝɞɜɑɗɖɔ). 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɩɞɚɘ ɛɜɚɘɑɒɟɞɚɣəɚɑ ɛɚɗɚɒɑəɔɑ.  

Ȼɜɔ ɛɚɗəɚɘ ɛɑɜɎɔɣəɚɘ ɞɟɍɑɜɖɟɗɑɓəɚɘ 

ɖɚɘɛɗɑɖɝɑ (ȻȾȶ) ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɍɧɗɔ Ɏɧ-

ɫɎɗɑəɧ  ɞɜɔ  ɡɌɜɌɖɞɑɜəɧɡ ɩɗɑɘɑəɞɌ: ɛəɑɎɘɚəɔ-

ɣɑɝɖɔɕ ɚɣɌɏ ɔɗɔ ɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

Ɏ ɗɬɏɖɚɘ, ɚɞɎɚɐɫɥɌɫ çɐɚɜɚɒɖɌè ɘɑɒɐɟ ɟɛɗɚɞ-

əɬəəɧɘ ɟɣɌɝɞɖɚɘ ɔ ɖɚɜəɑɘ ɗɬɏɖɚɏɚ, Ɏ Ɏɔɐɑ ɛɑ-

ɜɔɍɜɚəɡɚɎɌɝɖɟɗɫɜəɧɡ ɔɓɘɑəɑəɔɕ (ɝɛɑɢɔɠɔɣɑ-

ɝɖɔɕ ɗɔɘɠɌəɏɔɞ, ɍɜɚəɡɔɞ), ɗɔɘɠɚɌɐɑəɚɛɌɞɔɫ 

ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɚɕ ɏɜɟɛɛɧ. ɀɚɜɘɌ ɎɧɫɎɗɑə-

əɧɡ ɚɣɌɏɚɎ ɔ ɘɑɗɖɔɡ ɔəɠɔɗɨɞɜɌɞɚɎ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɍɧɗɌ ɚɖɜɟɏɗɚɕ, ɖɚəɞɟɜɧ ɔɡ ɣɬɞɖɔɑ, ɜɚɎəɧɑ. 

Ȯ ɐɎɟɡ ɝɗɟɣɌɫɡ ɚɞɘɑɣɌɗɔɝɨ ɔɓɘɑəɑəɔɫ ɗɬɏɚɣəɚɏɚ 

ɔəɞɑɜɝɞɔɢɔɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, ɓɌ 

ɝɣɬɞ ɗɔɘɠɚɝɞɌɓɌ. Ȼɜɔ ɔɓɗɑɣɑəɔɔ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɚɣɌɏɔ Ɏ ɗɬɏɖɔɡ, ɗɔəɑɕəɧɑ 

ɠɔɍɜɚɓəɧɑ ɞɫɒɔ, ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɑ ɟɛɗɚɞ-

əɑəɔɑ ɝɞɑəɚɖ ɍɜɚəɡɚɎ ɔ ɝɚɝɟɐɚɎ, ɔɡ ɐɑɠɚɜɘɌ-

ɢɔɫ, ɟɞɚɗɥɑəɔɑ ɔ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɑ ɘɑɒɐɚɗɑɎɚɕ 

ɛɗɑɎɜɧ, ɜɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ əɑ-

ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɓɌ ɝɣɬɞ ɓɚə ɖɌɗɨɢɔəɌɢɔɔ 

(ɜɔɝ. 6). Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ Ɏ ɚɐəɚɘ ɔɓ ɖɗɔ-

əɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ ȻȾȶ ɎɔɓɟɌɗɔɓɌɢɔɫ ɟɎɑɗɔ-

ɣɑəəɧɡ Ȯȯȷȿ ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɚɕ ɏɜɟɛɛɧ (Ɏ 

ɠɌɓɑ ɔəɠɔɗɨɞɜɌɢɔɔ) ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɍɧɗɌ 

ɓɌɞɜɟɐəɑəɌ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ȸȽȶȾ ɔɓɘɑəɑəɔɫ 

ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓɌ ɝɣɬɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɖɚə-

ɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

Ⱦɚɘɚɝɔəɞɑɓ Ɏ ɖɌɣɑɝɞɎɑ ɟɞɚɣəɫɪɥɑɕ ɘɑɞɚ-

ɐɔɖɔ ɛɚɓɎɚɗɔɗ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɔɝɖɗɪ-

ɣɔɞɨ ɔɗɔ ɛɚɐɞɎɑɜɐɔɞɨ əɌɗɔɣɔɑ ɚɣɌɏɚɎɧɡ ɔɓɘɑ-

əɑəɔɕ Ɏ ɗɬɏɖɔɡ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ. ȹɌɛɜɔɘɑɜ, ɎɧɓɧɎɌɪɥɑɑ ɓɌɞɜɟɐəɑəɔɫ ɚɣɌ-

ɏɚɎɚɑ ɔɓɘɑəɑəɔɑ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ (ɝ əɌɗɚ-

ɒɑəɔɑɘ əɌ ɞɑəɔ ɜɑɍɑɜ) Ɏ ɛɜɚɑɖɢɔɔ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɚɞɐɑɗɚɎ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɛɚɝɗɑ 

ɟɞɚɣəɑəɔɫ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɍɧɗɚ ɜɌɝɢɑəɑ-

əɚ ɖɌɖ ɚɝɞɜɚɎɚɖ ɖɚɘɛɌɖɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ ɛɑ-

ɜɑɐəɑ-ɍɚɖɚɎɚɘ ɚɞɜɑɓɖɑ 2 ɜɑɍɜɌ ɝɛɜɌɎɌ (ɜɔɝ. 7).  

Ȼɜɔ əɌɗɔɣɔɔ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɬɏ-

ɖɔɡ ɐɌəəɧɕ ɘɑɞɚɐ ɛɚɓɎɚɗɔɗ ɍɚɗɑɑ ɐɑɞɌɗɨəɚ ɚɢɑ-

əɔɞɨ ɔɡ ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɓɘɑɜɧ, ɜɌɝɛɜɚɝɞɜɌəɬə-

əɚɝɞɨ, ɠɚɜɘɟ, ɖɚəɞɟɜɧ, ɝɞɜɟɖɞɟɜɟ, Ɏ ɞɚɘ ɣɔɝɗɑ 

ɡɌɜɌɖɞɑɜ ɐɚɝɞɌɞɚɣəɚ ɣɌɝɞɚ ɎɝɞɜɑɣɌɪɥɔɡɝɫ ɛɜɔ 

ɝɛɑɢɔɠɔɣɑɝɖɚɘ ɛɚɜɌɒɑəɔɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɧɡ 

ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɬɏɖɔɡ, ɜɌɓɘɑɜɌɘɔ ɚɞ 1-2 

ɘɘ (ɜɔɝ. 8). 

ȺɣɌɏɔ Ɏ ɗɑɏɖɔɡ ɣɌɥɑ ɔɘɑɗɔ ɛɚɗɔɘɚɜɠəɧɕ 

ɡɌɜɌɖɞɑɜ (ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɟɪ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ), ɚɐəɚɜɚɐəɟɪ ɝɞɜɟɖɞɟɜɟ, ɚɞ-

ɐɑɗɨəɧɑ ɍɧɗɔ ɝɎɫɓɌəɧ ɞɫɒɌɘɔ ɝ ɟɞɚɗɥɑəəɚɕ 

ɖɚɝɞɌɗɨəɚɕ ɛɗɑɎɜɚɕ ɔɗɔ ɛɜɔɗɑɒɌɗɔ ɖ əɑɕ (ɜɔɝ. 

9). Ȯ əɑɖɚɞɚɜɧɡ ɔɓ əɔɡ ɚɞɘɑɣɌɗɔɝɨ ɛɜɚɝɎɑɞɧ 

ɍɜɚəɡɔɚɗ. ȴəɞɑɜɝɞɔɢɔɌɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɛɜɔ-

ɗɑɒɌɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ ɓɌ ɝɣɬɞ ɗɔɘɠɚɝɞɌɓɌ 

ɔɗɔ ɛəɑɎɘɚɝɖɗɑɜɚɓɌ ɞɌɖɒɑ ɍɧɗɔ ɚɞɘɑɣɑəɧ, ɚɐ-

əɌɖɚ ɛɜɔ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɑ ɛɑɜɔɠɚɖɌɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ ɝ ɐɌəəɧɘɔ ȸȽȶȾ ɔəɠɚɜɘɌɢɔɫ 

Ɏɚ ɘəɚɏɔɡ ɝɗɟɣɌɫɡ ɍɧɗɌ ɐɚɛɚɗəɑəɌ. 

ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ, ɛɜɑɐɝɞɌɎ-

ɗɫɪɥɔɕ ɝɚɍɚɕ ɠɚɜɘɟ ɞɟɍɑɜɖɟɗɑɓəɚɕ ɛəɑɎɘɚəɔɔ 

ɝ ɛɚɜɌɒɑəɔɑɘ ɛɌɜɑəɡɔɘɧ ɔ ɔəɞɑɜɝɞɔɢɔɫ, ɍɜɚə-

ɡɚɎ ɔ ɝɚɝɟɐɚɎ, ɘɚɜɠɚɗɚɏɔɣɑɝɖɔ ɚɞɗɔɣɌɑɞɝɫ ɓəɌ-

ɣɔɞɑɗɨəɧɘ   ɜɌɓəɚɚɍɜɌɓɔɑɘ.  ȺɏɜɌəɔɣɑəɔɑ  Ɏɚɓ- 

 

ȼɔɝ. 10,Ɍ. 

 

ȼɔɝ. 10,ɍ. 

ȼɔɝ. 10,Ɍ.  Ⱦɚɘɚɝɔəɞɑɓ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

 

ȼɔɝ. 10,ɍ. ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ, ɞɚɞ 

ɒɑ ɛɌɢɔɑəɞ. 

ȴəɞɑɜɝɞɔɢɔɌɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɝ ɓɌɛɚɗəɑəəɧɘɔ ɝɚɐɑɜɒɔɘɧɘ ɛɜɚɝɎɑɞɌɘɔ 

ɍɜɚəɡɔɚɗ ð ɍɜɚəɡɔɚɗɚɢɑɗɑ (ɝɞɜɑɗɖɌ). 
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ɘɚɒəɚɝɞɑɕ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔəɚ-

ɏɐɌ  ɓɌɞɜɟɐəɫɑɞ  ɐɔɌɏəɚɝɞɔɖɟ  ɐɌəəɚɕ ɠɚɜɘɧ ɓɌ  

ɍɚɗɑɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɚɢɑəɖɟ ɝɞɑɛɑəɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɬəəɚɝɞɔ ɔ ɗɚɖɌɗɔɓɌɢɔɔ ɛɚɜɌɒɑəɔɫ. ȼɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟ-

ɍɑɜɖɟɗɑɓɌ ɛɚɗɟɣɑəəɌɫ ɝ ɛɚɘɚɥɨɪ ɛɚɝɗɚɕəɧɡ 

ɘɑɞɚɐɚɎ ɎɔɓɟɌɗɔɓɌɢɔɔ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɍɚɗɨ-

ɤɔɘ ɛɚɗɔɘɚɜɠɔɓɘɚɘ, ɚɍɟɝɗɚɎɗɑəəɧɘ ɛɚɜɌɒɑ-

əɔɑɘ ɛɌɜɑəɡɔɘɌɞɚɓəɧɡ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔ 

ɍɜɚəɡɚ-ɝɚɝɟɐɔɝɞɧɡ ɝɞɜɟɖɞɟɜ (ɜɔɝ. 10). 

ȹɌ ɜɔɝɟəɖɑ 11 ɛɜɑɐɝɞɌɎɗɑəɌ ɚɍɓɚɜəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɞɚ-

ɘɚɝɔəɞɑɓ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ, Ɍ 

ɞɌɖɒɑ ȸȽȶȾ ɛɌɢɔɑəɞɌ ɝ ɔəɠɔɗɨɞɜɌɞɔɎəɧɘ ɞɟ-

ɍɑɜɖɟɗɬɓɚɘ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ. ȴɓɘɑ-

əɑəɔɫ ɍɚɗɑɑ ɚɞɣɬɞɗɔɎɚ Ɏɔɐəɧ ɛɜɔ ɚɝɘɚɞɜɑ ɛɚ-

ɝɗɚɕəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɞɟɍɑɜɖɟɗɑɘ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɛɜɔɍɗɔɓɔɗɚ 

ɔɡ ɝɑɘɔɚɞɔɖɟ ɖ ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɚɘɟ ɛɚəɔ-

ɘɌəɔɪ ɩɞɚɕ ɠɚɜɘɧ ɞɟɍɑɜɖɟɗɑɓɌ (Ɏ ɜɌɘɖɌɡ ɞɜɌ-

ɐɔɢɔɚəəɚɏɚ ɘɑɞɚɐɌ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɔ). Ⱦɟ-

ɍɑɜɖɟɗɬɘɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ  ɚɣɌɏ  ɔəɖɌɛɝɟɗɔ- 

ɜɚɎɌəəɚɏɚ ɖɌɓɑɚɓɌ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɔ ɣɬɞɖɔɘɔ 

ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, Ɏɑɗɔɣɔəɚɕ ɍɚɗɑɑ 10 ɘɘ. 

ɏɚɘɚɏɑəəɚɕ ɔɗɔ ɝɗɚɔɝɞɚɕ ɝɞɜɟɖɞɟɜɧ, Ɍ ɞɌɖɒɑ ɝ 

ɓɚəɌɘɔ ɣɌɝɞɔɣəɚɕ ɖɌɗɨɢɔəɌɢɔɔ (ɜɔɝ. 12). 

Ⱦɚɘɚɝɔəɞɑɓ ɛɜɔ ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɚɘ 

ɞɟɍɑɜɖɟɗɑɓɑ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɗɫɞɨ ɝɖɗɑɜɚɞɔɣɑɝɖɔɑ 

ɔɓɘɑəɑəɔɫ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, ɛɑɜɔɠɚɖɌɗɨəɟɪ 

ɔəɠɔɗɨɞɜɌɢɔɪ, əɌɗɔɣɔɑ ɐɚɝɞɌɞɚɣəɚ ɘɑɗɖɔɡ ɛɚ-

ɗɚɝɞɑɕ  ɐɑɝɞɜɟɖɢɔɔ,  Ɏ  ɞɚɘ  ɣɔɝɗɑ   ɡɜɚəɔɣɑɝɖɔɡ 

 

ȼɔɝ. 11,Ɍ. 

 

ȼɔɝ. 11,ɍ. 

 

ȼɔɝ. 11,Ɏ. 

 

ȼɔɝ. 11,ɏ. 

ȼɔɝ. 11.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ (Ɍ), ɢɔɠɜɚɎɚɕ ɞɚɘɚɝɔəɞɑɓ Ɏ ɛɜɫɘɚɕ (ɍ) ɔ ɍɚ-

ɖɚɎɚɕ (Ɏ) ɛɜɚɑɖɢɔɫɡ, ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɏ) 

ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ. Ȯ ɛɜɚɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɚɞəɚɝɔɞɑɗɨəɚ ɏɚɘɚɏɑəəɧɕ ɔəɠɔɗɨɞɜɌɞ.  ȺɍɗɌɖɚɎɔɐəɧɕ ɔəɠɔɗɨɞɜɌɞ Ɏ S2 ɝɗɑɎɌ ɚɞəɚɝɔɞɑɗɨəɚ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɛɜɔɗɑɒɔɞ ɖ ɟɞɚɗɥɑəəɚɕ ɖɚɝɞɌɗɨəɚɕ ɛɗɑɎɜɑ. ȺɖɜɟɒɌɪɥɌɫ ɗɬɏɚɣəɌɫ ɞɖɌəɨ ɝ ɘəɚɒɑɝɞɎɑə-

əɧɘɔ ɘɑɗɖɔɘɔ ɚɣɌɏɌɘɔ. Ȯ ɛɜɚɑɖɢɔɔ ɔəɠɔɗɨɞɜɌɞɌ ɛɜɚɝɎɑɞɧ ɘɑɗɖɔɡ ɍɜɚəɡɚɎ ɝɟɒɑəɧ, ɝɞɑəɖɔ ɔɡ ɟɛɗɚɞəɑəɧ, 

əɑɜɚɎəɧɑ. 
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ɖɌɎɑɜə. ɁɌɜɌɖɞɑɜəɌɫ ɛɚɗɚɝɞɨ ɐɑɝɞɜɟɖɢɔɔ ɔ Ɏɧ-

ɜɌɒɑəəɧɑ ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɖɜɟɒɌɪ-

ɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, əɌ ɠɚəɑ ɚɍɦɬɘəɚɏɚ 

ɟɘɑəɨɤɑəɔɫ ɝɑɏɘɑəɞɌ ɔɗɔ ɐɚɗɔ, ɡɚɜɚɤɚ ɐɔɠ-

ɠɑɜɑəɢɔɜɟɑɘɧ ɚɞəɚɝɔɞɑɗɨəɚ əɑɔɓɘɑəɬəəɚɕ ɛɌ-

ɜɑəɡɔɘɧ. Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɛɚɜɌ-

ɒɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɐɜɑəɔɜɟɪɥɔɡ ɍɜɚə-

ɡɚɎ, ɩɘɠɔɓɑɘɌɞɚɓəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ 

ɗɬɏɚɣəɚɕ ɞɖɌəɔ (ɜɔɝ. 13). 

Ȯ ɝɗɑɐɟɪɥɑɘ ɖɗɔəɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ Ɏ 

Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ ɎɧɫɎɗɫɑɞɝɫ əɑ-

ɍɚɗɨɤɚɕ ɔəɠɔɗɨɞɜɌɞ ɝ əɌɗɔɣɔɑɘ Ɏ ɢɑəɞɜɌɗɨəɚɕ 

ɓɚəɑ ɛɚɗɚɝɞɔ ɐɑɝɞɜɟɖɢɔɔ ɐɚ 2 ɘɘ, ɚɞɣɬɞɗɔɎɚ 

Ɏɔɐɔɘɧɕ ɖɌɖ əɌ ȸȽȶȾ, ɞɌɖ ɔ ɛɜɔ ɞɚɘɚɝɔəɞɑɓɑ 

(ɜɔɝ. 14) (ɍɑɗɌɫ ɝɞɜɑɗɖɌ). ȺɐəɌɖɚ əɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ ɞɚɘɚɝɔəɞɑɓ ɐɌɬɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɝɗɚɕəɚɕ 

ɚɢɑəɖɔ ɗɬɏɚɣəɚɕ ɝɞɜɟɖɞɟɜɧ, ɚə ɫɎɗɫɑɞɝɫ ɛɜɚɑɖ-

ɢɔɚəəɧɘ ɘɑɞɚɐɚɘ (Ɏ ɚɞɗɔɣɔɔ ɚɞ ȸȽȶȾ) ɝ ɛɜɔ-

ɝɟɥɔɘɔ ɑɘɟ əɑɐɚɝɞɌɞɖɌɘɔ. ȾɌɖ ɟ ɩɞɚɏɚ ɒɑ ɛɌ-

ɢɔɑəɞɌ ɛɜɔ ɚɢɑəɖɑ ɐɌəəɧɡ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɛɜɫ-

ɘɚɕ ɛɜɚɑɖɢɔɔ əɑ ɍɧɗ ɓɌɘɑɣɑə ɚɣɌɏ Ɏ S6 ɗɑɎɚɏɚ 

ɗɬɏɖɚɏɚ, əɌɡɚɐɫɥɔɕɝɫ ɖɓɌɐɔ ɚɞ ɝɞɜɟɖɞɟɜ ɖɚɜəɫ 

(ɜɔɝ. 14) (ɣɬɜəɌɫ ɝɞɜɑɗɖɌ). Ȼɜɔ ɜɑɞɜɚɝɛɑɖɞɔɎ-

əɚɘ ɌəɌɗɔɓɑ ɚɍɝɗɑɐɚɎɌəɔɫ, əɌ ɠɚəɑ ɝɞɜɟɖɞɟɜ 

ɖɚɜəɫ, ɚɣɌɏ Ɏɝɬ ɒɑ Ɏɔɐɑə, ɚɐəɌɖɚ ɛɑɜɎɚəɌɣɌɗɨ-

əɚ ɍɧɗ əɑ ɓɌɘɑɣɑə. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɓɌ-

ɞɜɟɐəɑəɌ, ɛɚɝɖɚɗɨɖɟ ɔɓɘɑəɑəɔɫ ɘɚɏɟɞ ɍɧɞɨ 

ɞɜɟɐəɚɐɔɠɠɑɜɑəɢɔɜɟɑɘɧ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɟɘɘɌ-

ɢɔɚəəɚɏɚ ɩɠɠɑɖɞɌ, əɑɐɚɝɞɌɞɚɣəɚɕ ɜɌɓɜɑɤɌɪ-

ɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ ɔ ɖɚəɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚ-

ɝɞɔ ɘɑɞɚɐɌ, Ɍ ɞɌɖɒɑ ɚɝɚɍɑəəɚɝɞɑɕ ɗɚɖɌɗɔɓɌɢɔɔ 

ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɜɚɢɑɝɝɌ. Ȯ ɝɎɚɑɕ ɘɚəɚɏɜɌ-

ɠɔɔ ȴ.ȱ. Ⱦɪɜɔə ɔ ɝɚɌɎɞɚɜɧ ɝɣɔɞɌɪɞ: çȽɛɜɌ-

ɎɑɐɗɔɎɧɘ ɍɟɐɑɞ ɟɞɎɑɜɒɐɑəɔɑ, ɣɞɚ ɔəɞɑɜɛɜɑɞɌ-

ɢɔɫ ɜɑəɞɏɑəɚɏɜɌɘɘ  ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɐɚ 

ɝɔɡ ɛɚɜ ɚɝɞɌɬɞɝɫ ɝɎɚɑɚɍɜɌɓəɧɘ ɔɝɖɟɝɝɞɎɚɘ, ɚɝ-

əɚɎɌəəɧɘ əɑ ɞɚɗɨɖɚ əɌ ɏɗɟɍɚɖɚɘ ɓəɌəɔɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ, əɚ ɔ, Ɏ ɜɌɎəɚɕ ɝɞɑɛɑəɔ, əɌ ɔəɞɟɔɢɔɔ 

ɔ ɜɌɓɎɔɞɚɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɘ ɎɚɚɍɜɌɒɑəɔɔ. 

ȺɎɗɌɐɑəɔɑ ɩɞɔɘ ɔɝɖɟɝɝɞɎɚɘ ɞɜɑɍɟɑɞ ɘəɚɏɚɗɑɞ-

əɑɏɚ ɚɍɟɣɑəɔɫ ɔ ɍɚɗɨɤɚɏɚ ɚɛɧɞɌ ɛɜɌɖɞɔɣɑɝɖɚɕ 

ɜɌɍɚɞɧè [3]. Ȯ ɓɌɞɜɟɐəɔɞɑɗɨəɧɡ ɝɗɟɣɌɫɡ ɞɜɑɍɟ-

ɑɞɝɫ ɟɞɚɣəɫɪɥɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɝɗɚɕəɧɘɔ ɝɚ-

Ɏɜɑɘɑəəɧɘɔ ɗɟɣɑɎɧɘɔ  ɘɑɞɚɐɌɘɔ,  ɞɌɖɔɘɔ  ɖɌɖ  

 

ȼɔɝ. 12,Ɍ. 

 

ȼɔɝ. 12,ɍ. 

ȼɔɝ. 12,Ɍ.  ɂɔɠɜɚɎɚɕ ɞɚɘɚɝɔəɞɑɓ ɚɜɏɌəɚɎ ɏɜɟɐ-

əɚɕ ɛɚɗɚɝɞɔ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ȼɔɝ. 12,ɍ.  ȶȾ, ɌɖɝɔɌɗɨəɧɕ ɝɜɑɓ, ɞɚɞ ɒɑ ɛɌɢɔɑəɞ. 

 

Ⱦɟɍɑɜɖɟɗɬɘɧ Ɏɑɜɡəɑɕ ɐɚɗɔ ɝ ɓɚəɌɘɔ ɢɑəɞɜɌɗɨəɚɕ ɖɌɗɨɢɔəɌɢɔɔ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 13.  Ⱦɚɘɚɝɔəɞɑɓ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 

Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

ɀɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ 

ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ. ɁɜɚəɔɣɑɝɖɌɫ ɛɚɗɚɝɞɨ ɐɑɝɞɜɟɖɢɔɔ Ɏ 

ɌɛɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɗɑɏɖɚɏɚ ɝɗɑɎɌ (ɝɞɜɑɗɖɌ). 
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ȸȽȶȾ ɔ, Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ, ɢɔɠɜɚɎɚɕ ɞɚɘɚɝɔəɞɑɓ. 

ȻɜɑɐɝɞɌɎɗɑəəɧɑ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɛɜɔ-

ɘɑəɑəɔɑ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɓɗɔɣəɧɡ 

ɠɚɜɘ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ɞɜɌɐɔɢɔɚəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ 

- ɛɚɎɧɤɌɑɞ ɔəɠɚɜɘɌɞɔɎəɚɝɞɨ ɎɧɫɎɗɑəəɧɡ ɝ 

ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɔɓɘɑəɑəɔɕ, ɝɚɖɜɌ-

ɥɌɑɞ Ɏɜɑɘɫ ɚɍɝɗɑɐɚɎɌəɔɫ, ɛɚɝɖɚɗɨɖɟ Ɏɑɝɨ ɖɚɘ-

ɛɗɑɖɝ ɝɚɎɜɑɘɑəəɧɡ ɞɜɌɐɔɢɔɚəəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ (ɝɖɚɛɔɫ, ɏɜɌɠɔɫ ɔ ɞɚɘɚɝɔəɞɑɓ), ɛɜɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ, Ɏɧɛɚɗəɫɪɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɚɐəɚɎɜɑ-

ɘɑəəɚ. 

Ȼɜɔɘɑəɑəɔɑ ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɟɞɚɣəɫɪɥɑɕ 

ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɛɚɓɎɚɗɫɑɞ Ɏ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɣɑɞɖɚ ɚɛɜɑɐɑɗɔɞɨ ɖɚəɞɟɜɧ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ, ɑɏɚ ɜɌɓɘɑɜɧ, 

ɝɞɜɟɖɞɟɜɟ, Ɍ ɞɌɖɒɑ ɐɌɬɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɖɔ 

ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ.  

Ⱥɝɚɍɑəəɚɝɞɨɪ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɓɚɍɜɌɒɑ-

əɔɕ, ɛɚɗɟɣɑəəɧɡ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ, ɫɎɗɫɑɞ-

ɝɫ ɛɚɝɗɚɕəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɎɧɍɜɌəəɚɕ ɌəɌɞɚ-

ɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ, ɚɐəɌɖɚ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ȸȽȶȾ, ɝ ɘɑəɨɤɑɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɨɪ 

ɔ ɖɚəɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ. ȮɔɓɟɌɗɔɓɌ-

ɢɔɫ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐɚɝɞɑəɔɫ, 

əɌɛɜɔɘɑɜ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɚɎ, ɛɜɔ ɔɝ-

ɝɗɑɐɚɎɌəɔɔ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɓɌɞɜɟɐəɑəɌ ɔ 

Ɏ əɑɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑəɔ ɐɚɛɚɗəɫɑɞ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ, ɛɚɗɟɣɑəəɟɪ ɛɜɔ ɞɜɌ-

ɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. ȴɝɖɗɪɣɑəɔɑ ɝɚ-

ɝɞɌɎɗɫɪɞ Ȯȯȷȿ ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɚɕ ɏɜɟɛɛɧ, 

ɐɌɒɑ ɛɜɔ ɔɡ əɑɓəɌɣɔɞɑɗɨəɚɘ ɟɎɑɗɔɣɑəɔɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɫ ɗɔɘɠɚɟɓɗɚɎ əɌ ɏɜɌəɔɢɑ ɝ ɗɬɏɚɣəɚɕ 

ɞɖɌəɨɪ ɐɚɛɚɗəɫɑɞ ɐɌəəɧɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

ȬəɌɗɔɓ ɎɚɓɐɟɡɚɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ ɘɑɞɚɐɚɘ ɞɚ-

ɘɚɝɔəɞɑɓɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ əɌ ɠɚəɑ ɝɜɑɐɚɝɞɑəɔɫ 

(ɞɜɌɡɑɔ, ɏɗɌɎəɧɡ ɍɜɚəɡɚɎ), ɚɢɑəɖɌ ɔɡ ɛɜɚɝɎɑɞɌ 

ɔ ɝɞɑəɚɖ - ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɚɝɡɚɐɔɞ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

 

ȼɔɝ. 15,Ɍ. 

 

ȼɔɝ. 15,ɍ. 

 

ȼɔɝ. 15,Ɏ. 

 

ȼɔɝ. 15,ɏ. 

 

ȼɔɝ. 15,ɐ. 

ȼɔɝ. 15. Ⱦɚɘɚɝɔəɞɑɓ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ (Ɍ, ɍ). ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɜɑɖɚə-

ɝɞɜɟɖɢɔɫ (Ɏ). 

ȸɑɗɖɔɕ ɚɖɜɟɏɗɧɕ ɔəɠɔɗɨɞɜɌɞ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ ɝ əɌɗɔɣɔɑɘ Ɏ ɢɑəɞɜɌɗɨəɚɕ ɓɚəɑ ɘɑɗɖɚɕ ɛɚɗɚɝɞɔ 

ɐɑɝɞɜɟɖɢɔɔ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ); ɍ ð ɘəɚɏɚɖɜɌɞəɚɑ ɟɎɑɗɔɣɑəɔɑ ɔəɠɔɗɨɞɜɌɞɌ (ɞɚɘɚɝɔəɞɑɓ); ɏ ð ɞɚɘɚɝɔəɞɑɓ Ɏ ɛɜɫ-

ɘɚɕ ɛɜɚɑɖɢɔɔ, ɝɜɑɓ əɌ ɟɜɚɎəɑ ɓɌɐəɔɡ ɚɞɐɑɗɚɎ ɖɚɜəɑɕ ɗɬɏɖɔɡ (ɣɬɜəɚɕ ɝɞɜɑɗɖɚɕ Ɏɧɐɑɗɑə ɛɜɚɛɟɥɑəəɧɕ ɚɣɌɏ); 

ɐ ð ȸȽȶȾ, ɞɚɞ ɒɑ ɛɌɢɔɑəɞ, ɚɣɌɏ Ɏ S6 ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ (ɣɬɜəɌɫ ɝɞɜɑɗɖɌ). 
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ȹɑ ɝɗɑɐɟɑɞ ɓɌɍɧɎɌɞɨ ɔ ɞɚ, ɣɞɚ ɠɞɔɓɔɌɞɜɧ 

ɔ ɠɞɔɓɔɚɜɑəɞɏɑəɚɗɚɏɔ əɑɝɖɚɗɨɖɔɡ ɛɚɖɚɗɑəɔɕ 

ɍɚɗɨɤɑ ɛɜɔɎɧɖɗɔ ɖ ɛɜɚɐɚɗɨəɧɘ ɔɓɚɍɜɌɒɑəɔɫɘ, 

əɌ ɖɚɞɚɜɧɡ ɚɝɚɍɑəəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɝɞɜɟɖɞɟɜɌ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝɚɝɟɐɧ ɔ 

ɍɜɚəɡɔɌɗɨəɚɑ ɐɑɜɑɎɚ. 

ȮɧɎɚɐɧ. 

1. Ȼɜɔɘɑəɑəɔɑ ɘəɚɏɚɝɗɚɕəɚɏɚ ɢɔɠɜɚɎɚɏɚ 

ɞɚɘɚɝɔəɞɑɓɌ Ɏ ɜɟɞɔəəɚɕ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɛɚɓ-

Ɏɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɟɘɑəɨɤɔɞɨ ɖɚɗɔɣɑɝɞɎɚ ɝɚ-

ɘəɔɞɑɗɨəɧɡ ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɫ, ɎɧɫɎɗɑəəɧɡ 

ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ.  

2. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ ɞɚɘɚɝɔəɞɑɓɌ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɝɚ-

ɝɞɌɎɗɫɑɞ 74,9%, ɣɞɚ ɛɜɑɎɚɝɡɚɐɔɞ ɞɜɌɐɔɢɔɚəəɟɪ 

ɜɑəɞɏɑəɚɏɜɌɠɔɪ əɌ 17,7%, ɟɝɞɟɛɌɑɞ ȸȽȶȾ əɌ 

18,6%.  

3. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɚɘɚɝɔəɞɑɓɌ ɘɚɒɑɞ ɐɚ-

ɛɚɗəɔɞɨ Ɍɗɏɚɜɔɞɘ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɚɗɨəɧɡ ɝ Ɏɧ-

ɫɎɗɑəəɧɘɔ ɚɣɌɏɚɎɚ-ɔəɠɔɗɨɞɜɌɞɔɎəɧɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔɗɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɔɓ ɏɜɟɛɛɧ ɜɔɝɖɌ Ɏ ɖɌɣɑɝɞɎɑ ɟɞɚɣəɫɪɥɑɕ ɘɑɞɚ-

ɐɔɖɔ. 

4. ȮɔɓɟɌɗɔɓɌɢɔɫ ɔɓɘɑəɑəɔɕ ɛɜɔ ɞɟɍɑɜɖɟ-

ɗɬɓɑ Ȯȯȷȿ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɓəɌɣɔɞɑɗɨəɚ 

ɓɌɞɜɟɐəɑəɌ (ɖɜɚɘɑ ɝɗɟɣɌɑɎ əɌɗɔɣɔɫ ɚɍɧɓɎɑɝɞɎ-

ɗɑəɔɕ Ɏɚ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɌɡ) Ɏ ɝɎɫɓɔ ɝ 

əɔɓɖɚɕ ɖɚəɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɘɑɞɚɐɌ. 

çȳɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘè ɎɧɫɎɗɑəɔɫ ɐɌəəɚɕ ɛɌɞɚ-

ɗɚɏɔɔ ɫɎɗɫɑɞɝɫ ȸȽȶȾ. 

5. ȽɚɎɜɑɘɑəəɧɕ ɌɜɝɑəɌɗ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɞɚɘɚ-

ɝɔəɞɑɓ, ȸȽȶȾ) ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɏɌɞɨ əɌɔɗɟɣɤɑɏɚ 

ɩɠɠɑɖɞɌ Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɬ-

ɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɛɜɔ ɑɏɚ ɜɌɢɔɚəɌɗɨəɚɘ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɔ. Ⱦɚɘɚɝɔəɞɑɓ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ ɝɞɑɛɑ-

əɔ ɐɚɛɚɗəɫɑɞ ɐɔɌɏəɚɝɞɔɖɟ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ Ɏ 

ɜɌɘɖɌɡ ɞɜɌɐɔɢɔɚəəɚɏɚ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɘɑ-

ɞɚɐɌ. 
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ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȬɋ ɁȺȷȬȹȯȴȺȻȬȹȶȼȱȬȾȺȯȼȬɀȴɋ Ȯ ȶȷȴȹȴɃȱȽȶȺȵ 

ȻȼȬȶȾȴȶȱ. ȽȼȬȮȹȴȾȱȷɈȹȬɋ ȺɂȱȹȶȬ ȷȿɃȱȮɇɁ ȸȱȾȺȰȺȮ ȰȴȬȯȹȺȽȾȴȶȴ ȴ 

Ȯȷȴɋȹȴȱ ȸȬȯȹȴȾȹȺ-ȼȱȳȺȹȬȹȽȹȺȵ ɁȺȷȬȹȯȴȺȻȬȹȶȼȱȬȾȺȯȼȬɀȴȴ ȹȬ 

ȾȬȶȾȴȶȿ ȮȱȰȱȹȴɋ ȻȬɂȴȱȹȾȬ Ȯ ȽȾȬɂȴȺȹȬȼȱ 
 

ȭɜɚɐɑɢɖɔɕ ȭ.ȸ.1, 2, ȾɑɜəɚɎɚɕ Ƚ.ȶ.2, ȰɔɍɔɜɚɎ ȸ.Ȱ.3, ȰɚɘɌɜɑɎ ȷ.Ȯ.1 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɎɑɜɖɌ ɏɔɛɚɞɑɓɧ ɚ ɞɚɘ, ɣɞɚ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɡ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ 

ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɔ (ȸȼɁȻȯ) ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚ-

ɐɚɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɏɑɐɑɞ ɖ ɟɐɗɔəɑəɔɪ ɐɗɔɞɑɗɨəɚɝɞɔ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɚɐəɚɢɑəɞɜɚɎɚɑ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ 

Ɏɖɗɪɣɑəɚ 185 ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣəɧɡ ɛɟɞɑɕ. Ȯ ɚɖɚəɣɌɞɑɗɨ-

əɧɕ ɌəɌɗɔɓ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 166 ɛɌɢɔɑəɞɚɎ (ɒɑəɥɔəɧ/ɘɟɒɣɔəɧ = 1,55), ɝɜɑɐəɔɕ Ɏɚɓ-

ɜɌɝɞ ɖɚɞɚɜɧɡ ɝɚɝɞɌɎɔɗ 63,0Ñ15,3 ɏɚɐɌ. Ȯ ɌəɌɗɔɓ Ɏɚɤɗɔ ɐɌəəɧɑ ɚ ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ, ɚɍɥɑɘ ɖɚɗɔɣɑɝɞɎɑ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧ-

ɛɚɗəɑəəɧɡ ɐɚ ɘɚɘɑəɞɌ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ, ɝɜɚɖɌɡ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ ɔ ɑɏɚ ɜɑɓɟɗɨɞɌ-

ɞɌɡ. Ȱɗɫ ɝɞɌɞɔɝɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɛɜɔɘɑəɫɗɔɝɨ ɘɑɞɚɐɧ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔ-

ɝɞɔɖɔ, ɗɚɏɜɌəɏɚɎɧɕ ɖɜɔɞɑɜɔɕ. ȳəɌɣɔɘɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɟɝɞɌəɚɎɗɑəɌ ɛɜɔ ɛɚɜɚɏɑ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ. ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɍɧɗɔ ɛɌəɖɜɑɌɞɔɞ (27,7%), ɡɚɗɑɐɚɡɚɗɔ-

ɞɔɌɓ (21,1%) ɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (11,4%). Ȯ ɝɜɑɐəɑɘ ȸȼɁȻȯ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɣɑɜɑɓ 6,8Ñ4,0 ɐəɑɕ ɚɞ ɘɚɘɑəɞɌ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. Ⱥɞɘɑɣɑəɚ ɓəɌɣɔɘɚɑ ɛɚɎɧɤɑəɔɑ 

ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɜɔ ɟɎɑɗɔɣɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɕ ɛɑɜɑɐ ȸȼɁȻȯ. 

ȳɌɖɗɪɣɑəɔɑ. ȻɜɚɎɑɐɑəɔɑ ȸȼɁȻȯ əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɚɍɝɞɜɟɖɢɔɑɕ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ Ɏɑɐɑɞ ɖ ɛɚɎɧɤɑəɔɪ ɞɚɣəɚɝɞɔ ɛɚɝɞɌəɚɎɖɔ ɐɔɌ-

ɏəɚɓɌ, Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑɐɑəɔɫ ɝɎɚɑɎɜɑɘɑəəɚɏɚ ɗɑɣɑəɔɫ ɔ ɟɗɟɣɤɑəɔɪ ɑɏɚ ɜɑɓɟɗɨɞɌɞɚɎ 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɝɚɖɜɌɥɑəɔɪ ɝɜɚɖɚɎ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȶ ɞɌɖɚɘɟ ɒɑ ɜɑɓɟɗɨɞɌɞɟ ɛɜɔɎɚ-

ɐɔɞ ɝɚɖɜɌɥɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ȸȼɁȻȯ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚɏɜɌɠɔɫ, ɓɌɍɚ-

ɗɑɎɌəɔɫ ɒɑɗɣɑɎɧɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ, ɡɚɗɑɐɚɡɚɗɔɞɔɌɓ, ɐɔɌɏəɚɝɞɔɖɌ, ɛɜɚɐɚɗɒɔ-
ɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. 
 

 

MAGNETIC RESONANCE CHOLANGIOPANCREATOGRAPHY IN CLINICAL  

PRACTICE. COMPARATIVE EVALUATION OF RADIOLOGY DIAGNOSTIC METHODS 

AND MAGNE TIC RESONANCE CHOLANGIOPANCREATOGRAPHY INFLUENCE IN 

INPATIENT SURVEILLANCE 

 

Brodetskiy B.M. 1, Ternovoy S.K.2, Dibirov M.D. 3, Domarev L.V. 1 
 

urpose.  Proof of the hypothesis that increasing growth of diagnostic visual ization 

techniques employed before Mag netic Resonance Cholangiopancreatography 

(MRCP) in patients with suspected bile duct obstruction leads to extension of inp a-

tient stay in hospital.  

Materials and methods.  The single -site retrospective study included 185 patients 

with suspected bile duct obs truction. 166 patients (women/men = 1, 55) with mean age of 

63, 0Ñ15,3 were added to a final analysis. This analysis included data about extension of 

inp atient stay in hospital, total amount of imaging techniques that were employed before 
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P 
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MRCP, MRCP time f rames and results. Descriptive statistics methods and comparison of 

endowment period with the help of a Log -rank test were applied for statistical analyses. St a-

tistical significance of the results was pointed at the threshold of p<0,05.  

Results.  The most common admission causes of patients with suspected bile duct 

obstruction were pancreatitis (27,7%), choledocholithiasis (21,1%) and malignant neoplasms 

(11,4%).  On average, MRCP was performed in 6,8Ñ4,0 days from the moment of admission. 

The significant e xtension of inpatient stay in hospital was observed in case there was an i n-

creasing growth of diagnostic visualization techniques employed before MRCP.  

Conclusions.  MRCP performance in patients with bile duct obstruction in an early 

stage of  hospitalizat ion leads to increase in diagnosis accuracy, opportunity for in -time 

treatment, improving of treatment effects and, as a result, shorten inpatient stay in hospital. 

Cutting down on diagnostic techniques before MRCP leads to the same results as well.   

 
Keywords: ɘagnetic resonance cholangiopancreatography, biliary tract dis-

eases, choledocholithiasis; diagnosis, extension of hospital admission.  
 

 

 

 

 

Ɍɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɡɚɗɌəɏɔɚɛɌə-

ɖɜɑɌɞɚɏɜɌɠɔɫ (ȸȼɁȻȯ), ɖɌɖ əɌɔɍɚ-

ɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɕ ɘɑɞɚɐ ɟɝɞɌəɚɎ-

ɗɑəɔɫ ɐɔɌɏəɚɓɌ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ, Ɏɝɑ ɣɌɥɑ 

ɛɜɔɘɑəɫɑɞɝɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɌɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ, 

ɖɌɖ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓ, ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ ɛɌəɖɜɑɌɞɚ-ɍɔɗɔɌɜəɚɕ ɝɔɝɞɑɘɧ, ɡɜɚəɔ-

ɣɑɝɖɔɕ ɛɌəɖɜɑɌɞɔɞ ɔ ɐɜɟɏɔɡ ɝɚɝɞɚɫəɔɕ, ɝɚɛɜɚ-

ɎɚɒɐɌɪɥɔɡɝɫ ɖɗɔəɔɖɚɕ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣɑɎɧ-

Ɏɚɐɫɥɔɡ ɛɟɞɑɕ. Ȯ ɜɫɐɑ ɓɌɜɟɍɑɒəɧɡ ɔ ɚɞɑɣɑ-

ɝɞɎɑəəɧɡ ɖɗɔəɔɖɌɡ ȸȼɁȻȯ ɎɎɑɐɑəɌ Ɏ Ɍɗɏɚɜɔɞɘ 

ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ ɝɔəɐɜɚɘɑ ɘɑɡɌəɔɣɑɝɖɚɕ ɒɑɗ-

ɞɟɡɔ Ɏ ɖɌɣɑɝɞɎɑ Ɏɞɚɜɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɛɚɝɗɑ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ (ȿȳȴ) [2, 3 , 5]. Ȼɜɔ ɩɞɚɘ ɩəɐɚ-

ɝɖɚɛɔɣɑɝɖɚɕ ɜɑɞɜɚɏɜɌɐəɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚ-

ɏɜɌɠɔɔ (ɉȼɁȻȯ), ɜɌəɑɑ ɓɌəɔɘɌɎɤɑɕ ɘɑɝɞɚ 

ȸȼɁȻȯ, ɣɌɥɑ ɚɞɎɚɐɔɞɝɫ ɜɚɗɨ ɗɑɣɑɍəɚɕ ɘɌɗɚɔə-

ɎɌɓɔɎəɚɕ ɛɜɚɢɑɐɟɜɧ, ɣɑɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ [5]. 

ȽɎɚɔ ɛɚɓɔɢɔɔ ɉȼɁȻȯ ɖɌɖ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɘɑ-

ɞɚɐ ɝɞɌɗɌ ɞɑɜɫɞɨ ɔɓ-ɓɌ ɔəɎɌɓɔɎəɚɝɞɔ, ɖɚɞɚɜɌɫ 

ɚɍɟɝɗɌɎɗɔɎɌɑɞ ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɔ ɞɫɒɑɗɧɡ. ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɐɚ ɝɔɡ 

ɛɚɜ ɉȼɁȻȯ ɫɎɗɫɑɞɝɫ òɓɚɗɚɞɧɘ ɝɞɌəɐɌɜɞɚɘó ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖ-

ɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɌɛɛɌɜɌɞɚɎ 

ȸȼȾ, ɛɚɗɟɣɑəəɧɡ ɏɚɜɚɐɝɖɔɘɔ ɝɞɌɢɔɚəɌɜɌɘɔ ɛɚ 

ɛɜɚɏɜɌɘɘɑ ɘɚɐɑɜəɔɓɌɢɔɔ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, 

ɛɚɎɧɝɔɗɌɝɨ ɐɚɝɞɟɛəɚɝɞɨ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ 

ɘɑɞɚɐɔɖ ɐɔɌɏəɚɝɞɔɖɔ. ȭɗɌɏɚɐɌɜɫ ɣɑɘɟ əɚɎɧɑ 

ɘɑɞɚɐɔɖɔ ɐɔɌɏəɚɝɞɔɖɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ȸȼɁȻȯ, ɘɚ-

ɏɟɞ ɍɧɞɨ Ɏɖɗɪɣɑəɧ Ɏ ɜɟɞɔəəɟɪ ɞɌɖɞɔɖɟ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ, 

ɚɛɞɔɘɔɓɔɜɟɫ ɗɑɣɑɍəɧɕ ɛɜɚɢɑɝɝ Ɏ ɝɞɌɢɔɚəɌɜɑ. 

Ȯ əɌɝɞɚɫɥɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ əɌ ɍɌɓɑ ɏɚɜɚɐ-

ɝɖɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ɍɧɗɌ ɛɜɚɎɑɜɑəɌ 

ɝɗɑɐɟɪɥɌɫ ɏɔɛɚɞɑɓɌ: ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɑɜɑɐ ɛɜɚɎɑɐɑ-

əɔɑɘ ȸȼɁȻȯ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɍ-

ɝɞɜɟɖɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ, Ɏɑɐɑɞ ɖ ɓɌɞɫ-

ɏɔɎɌəɔɪ ɛɑɜɔɚɐɌ ɠɚɜɘɟɗɔɜɚɎɌəɔɫ ɞɚɣəɚɏɚ ɐɔ-

ɌɏəɚɓɌ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɔ ɗɑ-

ɣɑəɔɫ, ɎɚɓɜɌɝɞɌəɔɪ ɞɫɒɑɝɞɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌ-

əɔɫ ɔ ɟɎɑɗɔɣɑəɔɪ ɐɗɔɞɑɗɨəɚɝɞɔ əɌɡɚɒɐɑəɔɫ 

ɛɌɢɔɑəɞɌ əɌ ɝɞɌɢɔɚəɌɜəɚɘ ɗɑɣɑəɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ Ɏɝɑ ɛɌɢɔɑəɞɧ, ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəəɧɑ 

Ɏ ȯɚɜɚɐɝɖɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɍɚɗɨəɔɢɟ ʈ 50 ɏ. 

ȸɚɝɖɎɧ Ɏ ɛɑɜɔɚɐ ɝ 01.07.2013 ɛɚ 01.10. 2015 ɏɏ. 

ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣəɧɡ ɛɟɞɑɕ, 

ɖɚɞɚɜɧɘ əɌ ɜɌɓəɧɡ ɝɜɚɖɌɡ əɌɍɗɪɐɑəɔɫ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɔ ɩɞɌɛɌɡ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȼɁȻȯ. ȻɌɢɔɑəɞɌɘ, ɛɚɝɞɟ-

ɛɔɎɤɔɘ Ɏ ɝɞɌɢɔɚəɌɜ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ ɝɟɞɚɖ, 

ɛɜɚɎɚɐɔɗɚɝɨ ȿȳȴ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ. Ȱɚ ɘɚɘɑə-

ɞɌ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ ɘɚɏɗɚ ɍɧɞɨ ɛɜɚɎɑɐɑəɚ 

əɑɝɖɚɗɨɖɚ ȿȳȴ, Ɍ ɞɌɖɒɑ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ð ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

ȸȼɁȻȯ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɞɚɘɚɏɜɌɠɑ Toshiba 

Atlas əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ. 

Ȼɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɟɝɘɌɞɜɔɎɌɗ ɛɚɗɟ-

ɣɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɍɧɝɞɜɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ 2D (ɜɔɝ. 1 Ɍ), Ɍ ɞɌɖɒɑ 3D MRCP ɞɚɗɥɔəɚɕ 

ɝɜɑɓɌ 1,6 ɘɘ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɚɍɦɬɘəɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɛɜɚɎɚɐɔɗɌɝɨ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɜɔɝ. 1 

ɍ). Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɌɞɣɔɖ ɝɔə-

ɡɜɚəɔɓɌɢɔɔ ɐɧɡɌəɔɫ. Ȱɚɛɚɗəɔɞɑɗɨəɚ ɛɜɚɎɚɐɔ-

ɗɔɝɨ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɝ 

Ɏɖɗɪɣɑəɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ⱦ1, T2, 

T2_FatSat. Ⱥɍɥɑɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɛɜɑ-

ɎɧɤɌɗɚ 30 ɘɔə. 

Ȯ ɡɚɐɑ ɐɌəəɚɕ ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ ɜɌɍɚɞɧ 

ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɔ ɝɜɌɎəɑəɔɑ 

ɐɌəəɧɡ ɚ ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔ-

ɑəɞɚɎ, ɚɍɥɑɘ ɖɚɗɔɣɑɝɞɎɑ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑ-

ɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, Ɏɧɛɚɗəɑəəɧɡ ɐɚ ɘɚɘɑəɞɌ 

ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ, ɝɜɚɖɌɡ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ 

ɔ ɑɏɚ ɜɑɓɟɗɨɞɌɞɌɡ. Ƚ ɢɑɗɨɪ ɚɛɜɑɐɑɗɑəɔɫ ɞɚɣəɚ-

ɝɞɔ ɐɌəəɧɡ ȸȼɁȻȯ  ɚɞɝɗɑɒɔɎɌɗɔɝɨ  ɔ  ɚɢɑəɔɎɌ- 

ȸ 
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ɗɔɝɨ ɜɑɓɟɗɨɞɌɞɧ ɛɚɝɗɑɐɟɪɥɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɔ ɗɑɣɑɍəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ,  ɛɚɓɎɚɗɫɪɥɔɡ ɟɝɞɌəɚ- 

Ɏɔɞɨ ɩɞɔɚɗɚɏɔɪ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ 

ɛɟɞɑɕ. ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗ ɛɜɚɎɑɐɑə ɝɜɌɎəɔɞɑɗɨ-

əɧɕ ɌəɌɗɔɓ ȸȼȻɁȯ ɝ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 185 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣəɧɡ 

ɛɟɞɑɕ. ȴɓ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ ɔɝɖɗɪɣɑəɧ 15 ɛɌ-

ɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ȸȼɁȻȯ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɛɚ-

ɝɗɑ ɉȼɁȻȯ, ɝ ɢɑɗɨɪ ɖɚəɞɜɚɗɫ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ. Ȱɚɛɚɗəɔɞɑɗɨəɚ, Ɏ 4 ɝɗɟ-

ɣɌɫɡ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɔɓəɌəɧ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ 

əɑɛɜɔɏɚɐəɧɘɔ ɔɓ-ɓɌ ɐɔəɌɘɔɣɑɝɖɔɡ ɌɜɞɑɠɌɖɞɚɎ, 

ɚɍɟɝɗɚɎɗɑəəɧɡ ɞɫɒɑɝɞɨɪ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɚɖɚəɣɌɞɑɗɨəɧɕ ɌəɌɗɔɓ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ 166 ɛɌɢɔɑəɞɚɎ ð 101 ɒɑəɥɔə (60,8%) 

ɔ 65 ɘɟɒɣɔə (39,2%), (ɝɚɚɞəɚɤɑəɔɑ Ȳ/ȸ = 

1,55). Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ 

63,0Ñ15,3 ɏɚɐɌ. 

Ȱɗɫ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ɛɜɔɘɑəɫɗɔɝɨ ɘɑɞɚ-

ɐɧ ɚɛɔɝɌɞɑɗɨəɚɕ ɝɞɌɞɔɝɞɔɖɔ. ȻɜɚɏɜɌɘɘəɧɕ ɛɌ-

ɖɑɞ òStatSoft, Inc. STATISTICA, v 8.0ó ɔɝɛɚɗɨɓɚ-

ɎɌɗɝɫ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɝɜɑɐəɔɡ Ɏɑɗɔɣɔə, ɝɞɌə-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1. ȸȼȾ. ȾɚɘɚɏɜɌɘɘɌ ɍɧɝɞɜɚɕ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ 2D (Ɍ), ɚɍɦɑɘəɌɫ 3D ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓ 

MRCP ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 1,6 ɘɘ (ɍ).  

ȹɚɜɘɌɗɨəɚɑ ɝɞɜɚɑəɔɑ ɒɑɗɣɑɎɧɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ ɛɚ ɐɌəəɧɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɡɚɗɌəɏɔɚɛɌəɖɜɑɌɞɚ-

ɏɜɌɠɔɔ. 

* ð ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɌɫ ɖɔɤɖɌ; ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð əɑɜɌɝɤɔɜɑəəɧɕ ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ; ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ ð 

əɑɜɌɝɤɔɜɑəəɧɕ ɐɚɗɑɎɧɑ ɔ ɝɑɏɘɑəɞɌɜəɧɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ ɛɜɚɞɚɖɔ; vb ð ɒɑɗɣəɧɕ ɛɟɓɧɜɨ. 

 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 2,Ɏ. 

ȼɔɝ. 2.  ȸȼȾ (Ɍ). ȸȼɁȯ-ɖɌɜɞɔəɌ ɖɚəɖɜɑɘɑəɞɌ Ɏ ɝɜɑɐəɑɕ ɞɜɑɞɔ ɡɚɗɑɐɚɡɌ. ɉȼɁȯ. ȴɓɚɍɜɌɒɑəɔɑ ɖɚə-

ɖɜɑɘɑəɞɌ (ɍ), ɩɖɝɞɜɌɖɢɔɫ ɖɚəɖɜɑɘɑəɞɌ ɖɚɜɓɔəɖɚɕ (Ɏ). ȶɚəɖɜɑɘɑəɞ ɡɚɗɑɐɚɡɌ ɟ ɒɑəɥɔəɧ 79 ɗɑɞ. 

ɞɚəɖɌɫ ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð ɖɚəɖɜɑɘɑəɞ; ɞɚɗɝɞɌɫ ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð ɜɌɝɤɔɜɑəəɧɕ ɚɍɥɔɕ ɒɑɗɣəɧɕ ɛɜɚɞɚɖ;  

* ð ɐɟɚɐɑəɚɝɖɚɛ; ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ ð ɖɚɜɓɔəɖɌ ȰɚɜɘɔɌ. 
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ɐɌɜɞəɚɏɚ ɚɞɖɗɚəɑəɔɫ, ɘɑɐɔɌəɧ, ɛɚɝɞɜɚɑəɔɫ 

ɞɌɍɗɔɢ ɐɚɒɔɞɔɫ ɔ ɔɡ ɏɜɌɠɔɣɑɝɖɚɏɚ ɛɜɑɐɝɞɌɎɗɑ-

əɔɫ ɝ ɛɚɘɚɥɨɪ ɘɑɞɚɐɌ ȶɌɛɗɌə-ȸɑɕɑɜɌ. Ȯ ɔɝ-

ɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ ɝɜɌɎəɑəɔɑ ɐɌəəɧɡ Ɏɜɑɘɑəɔ 

ɒɔɓəɔ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚɘɚɥɨɪ ɗɚɏɜɌəɏɚɎɚɏɚ ɖɜɔ-

ɞɑɜɔɫ. ȼɌɓɗɔɣɔɫ ɝɣɔɞɌɗɔ ɓəɌɣɔɘɧɘɔ  

ɛɜɔ ɛɚɜɚɏɑ p<0,05. ȻɜɚɏɜɌɘɘɌ òȰɚɎɔəɞ v.1.0ó 

ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ 95% ɐɚɎɑɜɔ-

ɞɑɗɨəɧɡ ɔəɞɑɜɎɌɗɚɎ (95% Ȱȴ) ɘɑɐɔɌəɧ. Ȱɗɫ 

ɚɢɑəɖɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɛɜɚ-

ɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɜɑɓɟɗɨ-

ɞɌɞɌ (PPV) ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ (NPV) 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ȸȼɁȻȯ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ɛɜɚɏɜɌɘɘɌ òOpenEpi v.3.0ó. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȹɌɔɍɚɗɑɑ ɣɌɝɞɧɘɔ ɛɜɔɣɔəɌɘɔ ɏɚɝɛɔɞɌɗɔ-

ɓɌɢɔɔ ɍɧɗɔ ɚɝɞɜɧɕ ɔ ɡɜɚəɔɣɑɝɖɔɕ ɛɌəɖɜɑɌɞɔ-

ɞɧ (27,7%), ɡɚɗɑɐɚɡɚɗɔɞɔɌɓ (21,1%) ɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ (11,4%) (ɜɔɝ. 2, ɜɔɝ. 

3).  

Ȯ ɞɜɑɞɔ ɝɗɟɣɌɑɎ ɚɍɝɞɜɟɖɢɔɫ ɛɜɚɔɓɚɤɗɌ 

ɎɝɗɑɐɝɞɎɔɑ əɑɟɝɞɌəɚɎɗɑəəɧɡ ɛɜɔɣɔə ɔɗɔ ɎɚɎɝɑ 

əɑ ɚɍəɌɜɟɒɔɎɌɗɌɝɨ, ɚɐəɌɖɚ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ 

ɛɌɢɔɑəɞɧ ɔɘɑɗɔ ɝɚɛɟɞɝɞɎɟɪɥɔɑ ɓɌɍɚɗɑɎɌəɔɫ 

ɏɑɛɌɞɚɍɔɗɔɌɜəɚɕ ɝɔɝɞɑɘɧ (ɡɚɗɑɢɔɝɞɔɞ) (ɞɌɍɗ. 1). 

ȻɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ ɝɗɟɣɌɔ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ  

ɍɧɗɔ ɛɚɐɞɎɑɜɒɐɑəɧ ɛɚɝɗɑɐɟɪɥɔɘ ɛɜɚɎɑɐɑəɔɑɘ 

ɉȼɁȻȯ. 

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ȸȼɁȻȯ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɌ ɍɧɗɌ 

Ɏɧɝɚɖɚɕ ɔ ɝɚɝɞɌɎɔɗɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 93,8% ɔ 

96,3%. ȾɌɖɔɑ ɒɑ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ ɡɌ-

ɜɌɖɞɑɜəɧ ɐɗɫ ɒɑɗɣɑɖɌɘɑəəɚɕ ɍɚɗɑɓəɔ.  

Ȼɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɞɑɝɞɌ ɓəɌɣɔ-

ɞɑɗɨəɚ ɛɜɑɎɧɤɌɗɔ Ɏɚɓɘɚɒəɚɝɞɔ ȿȳȴ, ɚɐəɌɖɚ 

əɌɔɍɚɗɑɑ əɌɐɑɒəɧɘɔ ɍɧɗɔ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ȸȼɁȻȯ, ɛɚɓɎɚɗɫɪɥɔɑ ɔɝɖɗɪɣɔɞɨ, 

ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɡɚɗɑɐɚɡɚɗɔɞɔɌɓ (ɞɌɍɗ. 2). 

Ȯ ɝɜɑɐəɑɘ ȸȼɁȻȯ ɛɜɚɎɚɐɔɗɚɝɨ ɣɑɜɑɓ 

6,8Ñ4,0 ɐəɑɕ ɚɞ ɘɚɘɑəɞɌ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ (Me 

6,0 95% Ȱȴ [5,0; 7,0] ɐəɑɕ). Ȯ ɍɚɗɑɑ ɛɚɗɚɎɔəɑ 

ɝɗɟɣɌɑɎ ɑɕ ɛɜɑɐɤɑɝɞɎɚɎɌɗɚ Ɏɧɛɚɗəɑəɔɑ, ɛɚ 

ɖɜɌɕəɑɕ ɘɑɜɑ, ɐɎɟɡ ɔ ɍɚɗɑɑ (57,2%) ɎɔɓɟɌɗɔɓɌ-

ɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚ ȿȳȴ. Ƚ ɟɎɑɗɔɣɑəɔɑɘ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɎɚɓɜɌɝɞɌɗɌ ɝɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɏɚɝ-

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

 

ȼɔɝ. 3,Ɏ. 

 

ȼɔɝ. 3,ɏ. 

 

ȼɔɝ. 3,ɐ. 

 

ȼɔɝ. 3,ɑ. 

ȼɔɝ. 3. ȸȼȾ (Ɍ,ɍ). ȸȼɁȯ-ɖɌɜɞɔəɌ ɍɔɗɔɌɜəɚɕ ɏɔɛɑɜɞɑəɓɔɔ ɝ ɍɗɚɖɚɘ əɌ ɟɜɚɎəɑ ɖɚəɠɗɪɑəɝɌ ɓɌ ɝɣɑɞ 

ɚɍɜɌɓɚɎɌəɔɫ (ɚɛɟɡɚɗɨ ȶɗɌɢɖɔəɌ Bithmuth 1975 II ɞɔɛ). ȸȽȶȾ (Ɏ). ȭɔɗɔɌɜəɌɫ ɏɔɛɑɜɞɑəɓɔɫ. ɉȼɁȯ 

(ɏ,ɐ,ɑ). ȽɞɑəɞɔɜɚɎɌəɔɑ ɛɗɌɝɞɔɖɚɎɧɘ ɝɞɑəɞɚɘ ɐɚɗɑɎɧɡ ɛɜɚɞɚɖɚɎ ɝ ɢɑɗɨɪ ɜɌɓɜɑɤɑəɔɫ ɍɔɗɔɌɜəɚɕ 

ɏɔɛɑɜɞɑəɓɔɔ. ɁɚɗɌəɏɔɚɖɌɜɢɔəɚɘɌ (ɚɛɟɡɚɗɨ ȶɗɌɢɖɔəɌ) ɟ ɒɑəɥɔəɧ 64 ɗɑɞ. 

ɞɚəɖɌɫ ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð ɝɞɜɟəɌ-ɛɜɚɎɚɐəɔɖ; ɒɑɗɞɌɫ ɝɞɜɑɗɖɌ ð ɜɌɝɤɔɜɑəəɧɑ ɝɑɏɘɑəɞɌɜəɧɑ Ɏəɟɞɜɔɛɑɣɑəɚɣəɧɑ 

ɛɜɚɞɚɖɔ; vb ð ɒɑɗɣəɧɕ ɛɟɓɧɜɨ; ɞɚɗɝɞɌɫ ɍɑɗɌɫ ɝɞɜɑɗɖɌ ð ɛɌɝɞɔɖɚɎɧɕ ɝɞɑəɞ; D ð ɐɎɑəɌɐɢɌɞɔɛɑɜɝɞəɌɫ ɖɔɤɖɌ; 

* ð ɎɧɛɌɐɑəɔɫ ȸȼ ð ɝɔɏəɌɗɌ ɓɌ ɝɣɑɞ ɚɛɟɡɚɗɑɎɚɏɚ ɍɗɚɖɌ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɖɚəɠɗɪɑəɝɌ. 
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ɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ (ɞɌɍɗ. 3). 

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɛɚɖɌɓɌɗ ɝɟɥɑɝɞɎɚ-

ɎɌəɔɑ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɜɌɓɗɔɣɔɕ Ɏ ɐɗɔ-

ɞɑɗɨəɚɝɞɔ ɝɞɌɢɔɚəɌɜəɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɛɜɚɎɑɐɑəəɧɡ ɔɘ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɑɜɑɐ 

ȸȼɁȻȯ. Ȼɜɔ ɟɎɑɗɔɣɑəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɞɌɖɔɡ ɔɝ-

ɝɗɑɐɚɎɌəɔɕ ɍɚɗɑɑ ɚɐəɚɏɚ ɓəɌɣɔɞɑɗɨəɚ ɟɎɑɗɔɣɔ-

ɎɌɗɌɝɨ ɐɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ, 

ɛɚ ɘɑəɨɤɑɕ ɘɑɜɑ, əɌ 1 ɐɑəɨ (Log-Rank p=0,019) 

(ɜɔɝ. 4). ɉɞɌ ɜɌɓəɔɢɌ ɟɎɑɗɔɣɔɎɌɗɌɝɨ, ɑɝɗɔ ɛɑɜɑɐ 

ȸȼɁȻȯ ɛɜɚɎɚɐɔɗɚɝɨ ɍɚɗɑɑ 2-ɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ (Log-Rank p<0,001), ɣɞɚ Ɏɗɑɖɗɚ ɓɌ 

ɝɚɍɚɕ ɟɎɑɗɔɣɑəɔɑ ɝɜɚɖɚɎ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ 

ɝɜɑɐəɑɘ əɌ 5 ɐəɑɕ. 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɛɜɚ-

Ɏɑɜɔɗɔ ɏɔɛɚɞɑɓɟ ɚ Ɏɗɔɫəɔɔ ɖɚɗɔɣɑɝɞɎɌ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ, ɛɜɚɎɑɐɑəəɧɡ ɛɑɜɑɐ ȸȼɁȻȯ, əɌ ɐɗɔɞɑɗɨ-

əɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɚɓɜɑəɔɑɘ 

əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɔ ɟɝɞɌ-

əɚɎɔɗɔ, ɣɞɚ, ɐɑɕɝɞɎɔɞɑɗɨəɚ, ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑ-

ɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɜɔɎɚɐɔɞ ɖ 

ɟɐɗɔəɑəɔɪ ɝɜɚɖɚɎ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɚɔɝɖɌ, 

Ɏɧɍɚɜɟ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɟɎɑ-

ɗɔɣɑəɔɪ ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȾɌɖ, 

ɛɜɚɎɑɐɑəɔɑ ɍɚɗɑɑ ɐɎɟɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ ɛɑɜɑɐ ȸȼɁȻȯ ɘɚɒɑɞ ɟɐɗɔəɫɞɨ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɪ ɛɌɢɔɑəɞɚɎ əɌ 5 ɐəɑɕ.  

ȳɌɘɑɞɔɘ, ɣɞɚ Ɏ ɜɑɌɗɨəɧɡ ɟɝɗɚɎɔɫɡ ȸȼɁȻȯ 

ɟ ɍɚɗɨɤɔəɝɞɎɌ ɛɌɢɔɑəɞɚɎ ɛɜɚɎɚɐɔɗɌɝɨ Ɏ ɝɜɚɖɔ 

əɑ ɘɑəɑɑ 4-6 ɐəɑɕ ɚɞ ɘɚɘɑəɞɌ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. 

ȸɧ əɑ əɌɤɗɔ ɛɚɐɚɍəɧɡ ɐɌəəɧɡ Ɏ ɚɞɑɣɑɝɞɎɑə-

əɚɕ ɗɔɞɑɜɌɞɟɜɑ. ȰɌɒɑ Ɏ ɜɌɘɖɌɡ ɖɜɟɛəɧɡ ɛɚ-

ɝɗɑɐəɔɡ ɚɞɑɣɑɝɞɎɑəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɌɎɞɚɜɧ əɑ 

ɟɖɌɓɧɎɌɪɞ, Ɏ ɖɌɖɔɑ ɝɜɚɖɔ əɑɚɍɡɚɐɔɘɚ Ɏɧɛɚɗ-

əɫɞɨ ȸȼɁȻȯ [1, 3]. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɚɗɨɤɔəɝɞɎɚ 

ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɡɝɫ ɚɍɝɞɜɟɖɢɔɑɕ 

ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ, ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ 

ɟɜɏɑəɞəɟɪ ɝɔɞɟɌɢɔɪ, ɔ ȸȼɁȻȯ ɐɚɗɒəɌ ɛɜɚɎɚ-

ɐɔɞɨɝɫ ɛɚ ɛɚɖɌɓɌəɔɫɘ Ɏ ɛɑɜɎɧɑ ɝɟɞɖɔ ɏɚɝɛɔɞɌ-

ɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ, ɑɝɗɔ ɐɔɌɏəɚɓ ɛɚɝɗɑ ȿȳȴ 

ɚɝɞɌɑɞɝɫ əɑɫɝəɧɘ. 

ȬɎɞɚɜɧ ɜɌəɐɚɘɔɓɔɜɚɎɌəəɚɏɚ ɖɗɔəɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ ɝɜɑɐəɫɫ ɐɗɔ-

ɞɑɗɨəɚɝɞɨ  ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ  ɛɌɢɔɑəɞɚɎ  ɝ   ɛɚɐɚ- 

ɓɜɑəɔɑɘ əɌ ɚɍɝɞɜɟɖɢɔɪ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ 

Ɏ ɏɜɟɛɛɌɡ ȸȼɁȻȯ ɔ ɉȼɁȻȯ Ɏ ɖɌɣɑɝɞɎɑ Ɏɞɚɜɚɏɚ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɐɜɟɏ ɚɞ ɐɜɟɏɌ əɑ ɚɞɗɔ-

ɣɌɗɌɝɨ ɔ ɝɚɝɞɌɎɔɗɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 4,6Ñ7,8 ɔ 

ȾɌɍɗɔɢɌ ʈ 1.    ɉɞɔɚɗɚɏɔɫ ɚɍɝɞɜɟɖɢɔɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ. 

ʕʪʠʦʣʦʛʠʷ ʏʘʩʪʦʪʘ (n) ʏʘʩʪʦʪʘ (%) 

ʍʦʣʝʜʦʭʦʣʠʪʠʘʟ 35 21,1 

ʍʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤʘ 3 1,8 

ʆʩʪʨʳʡ ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪʳ 46 27,7 

ʉʪʝʥʦʟ ʠʣʠ ʩʪʨʠʢʪʫʨʘ 8 4,8 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʣʠʤʬʘʜʝʥʦʧ
ʪʠʷ 5 3,0 

ʈʘʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 11 6,6 

ʆʙʩʪʨʫʢʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʯʠʥ 43 25,9 

ʆʙʩʪʨʫʢʮʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ  15 9,0 

ɺʩʝʛʦ 166 100 
 

   
 

 

ȼɔɝ. 4. Ȱɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ ɖɚɗɔɣɑɝɞɎɌ ɛɜɚɎɑɐɑəəɧɡ ɎɔɓɟɌɗɔɓɌ-

ɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɚ ɘɚɘɑəɞɌ 

ɛɜɚɎɑɐɑəɔɫ ȸȼɁȻȯ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2016; 6 (1):48-54          DOI 10.18411/a-2016-005 ʉʪʨʘʥʠʮʘ  53 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

4,1Ñ5,6 ɐəɑɕ [4]. ȸɑɐɔɌəɌ ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝɛɔ-

ɞɌɗɔɓɌɢɔɔ ɝɚɝɞɌɎɔɗɌ 2 ɐəɫ ɐɗɫ ɚɍɑɔɡ ɏɜɟɛɛ. ȭɚ-

ɗɑɑ ɞɚɏɚ, ɛɌɢɔɑəɞɧ ɔɓ ɏɜɟɛɛɧ ȸȼɁȻȯ Ɏ ɝɜɑɐəɑɘ 

əɌ 1,5 ɐəɫ ɍɧɝɞɜɑɑ ɎɚɝɝɞɌəɌɎɗɔɎɌɗɔ ɝɎɚɪ ɑɒɑ-

ɐəɑɎəɟɪ ɌɖɞɔɎəɚɝɞɨ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɜɟɛɛɚɕ 

ɉȼɁȻȯ. 

ȰɌəəɧɑ ɓɌɜɟɍɑɒəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚ-

ɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ ɝɜɚɖɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ 

ɛɌɢɔɑəɞɚɎ ɘɔəɔɘɟɘ Ɏ 2,5 ɜɌɓɌ ɖɚɜɚɣɑ, ɣɑɘ 

ɛɜɑɐɝɞɌɎɗɑəəɧɑ əɌɘɔ. Ƚɡɚɐəɧɑ ɖɚɜɚɞɖɔɑ ɝɜɚɖɔ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɍɧɗɔ ɚɛɟɍɗɔɖɚɎɌəɧ ɔ Ɏ əɑɐɌɎ-

əɑɘ ɜɑɞɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ [6]. ȭɧɗɚ 

ɛɚɖɌɓɌəɚ, ɣɞɚ ɝɜɑɐəɫɫ ɐɗɔɞɑɗɨəɚɝɞɨ ɏɚɝɛɔɞɌɗɔ-

ɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɡɚɗɑɐɚɡɚɗɔɞɔɌɓɚɘ ɝɚɝɞɌɎɔɗɌ 

4,1Ñ6,8 ɐəɑɕ, ɑɝɗɔ ȸȼɁȻȯ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɛɑɜ-

Ɏɧɑ 48 ɣɌɝɚɎ ɚɞ ɘɚɘɑəɞɌ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ.  

ȳɌɖɗɪɣɑəɔɑ. 

Ƚɜɑɐɔ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɍ-

ɝɞɜɟɖɢɔɔ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ȸȼȻɁȯ ɔɘɑɑɞ 

əɌɔɍɚɗɨɤɟɪ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɢɑəəɚɝɞɨ. Ȼɜɚ-

Ɏɑɐɑəɔɑ ȸȼɁȻȯ əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɐɔɌɏəɚɝɞɔɖɔ 

ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɍɝɞɜɟɖɢɔɑɕ ɒɑɗɣɑɎɧɎɚɐɫɥɔɡ  

ɛɟɞɑɕ Ɏɑɐɑɞ ɖ ɝɚɖɜɌɥɑəɔɪ ɖɚɗɔɣɑɝɞɎɌ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ    ɘɑɜɚɛɜɔɫɞɔɕ   ɛɑɜɑɐ   ɛɚɝɞɌəɚɎɖɚɕ  

ɞɚɣəɚɏɚ ɐɔɌɏəɚɓɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɖ ɍɚɗɑɑ ɜɌə-

əɑɘɟ əɌɣɌɗɟ ɗɑɣɑəɔɫ ɔ ɟɗɟɣɤɑəɔɪ ɑɏɚ ɜɑɓɟɗɨɞɌ-

ɞɚɎ, ɝɚɖɜɌɥɑəɔɪ ɝɜɚɖɚɎ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ. ȶ ɞɌ-

ɖɚɘɟ ɒɑ ɜɑɓɟɗɨɞɌɞɟ ɛɜɔɎɚɐɔɞ ɝɚɖɜɌɥɑəɔɑ ɖɚɗɔ-

ȾɌɍɗɔɢɌ ʈ 2. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɛɚɗɚ-

ɒɔɞɑɗɨəɚɏɚ (PPV) ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ (NPV) ȸȼɁȻȯ ɔ ȿȳȴ. 

ɼʠʘʛʥʦʟ ʄʝʪʦʜʳ Se Sp 
PV NPV 

ʍʦʣʝʜʦ-

ʭʦʣʠʪʠ-

ʘʟ 

ʄʈʍʇɻ 93,78% 

95% ɼʀ [79,9; 

98,3] 

96,3% 

95% ɼʀ [91,6; 

98,4] 

85,7% 

95% ɼʀ [70,6; 

93,7] 

98,47% 

95% ɼʀ [94,6; 99,6] 

ʋɿʀ 42,9% 

95% ɼʀ [28,0; 

59,1] 

92,4% 

95% ɼʀ [86,5; 

95,8] 

60,0% 

95% ɼʀ [40,7, 

76,6] 

85,8% 

95% ɼʀ [79,1; 90,6] 

ɾʝʣʯʝ-

ʢʘʤʝʥ-

ʥʘʷ ʙʦ-

ʣʝʟʥʴ 

ʄʈʍʇɻ 98,9% 

95% ɼʀ [93,8; 

99,8] 

91,0% 

95% ɼʀ [82,6; 

95,6] 

98,6% 

95% ɼʀ [85,4; 

96,4] 

98,7% 

95% ɼʀ [92,5; 99,8] 

ʋɿʀ 86,2% 

95% ɼʀ [77,8; 

91,7] 

87,5% 

95% ɼʀ [77,9; 

93,3] 

90,0% 

95% ɼʀ [82,1; 

94,7] 

82,9% 

95% ɼʀ [72,9; 89,7] 

 

   
 

ȾɌɍɗɔɢɌ ʈ 3. ȶɚɗɔɣɑɝɞɎɚ Ɏɧɛɚɗəɑəəɧɡ ɎɔɓɟɌɗɔɓɌɢɔɚəəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɐɚ ɘɚɘɑəɞɌ ɛɜɚɎɑɐɑəɔɫ ȸȼɁȯ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʏʘʩʪʦʪʘ ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʛʦʩ-

ʧʠʪʘʣʠʟʘʮʠʠ,  

Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  

(ʜʥʠ) 

ʄʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ,  

95% ɼʀ  

(ʜʥʠ) 
(n) (%) 

1 71 42,8 11,2 Ñ 5,1 10,0 95% ɼʀ [9,0; 12,0] 

2 66 39,8 12,2 Ñ 6,5 11,0 95% ɼʀ [10,0; 12,0] 

3 20 12,0 16,6 Ñ 6,7 15,0 95% ɼʀ [12,0; 20,0] 

4 ʠ ʙʦʣʝʝ 9 5,4 17,4 Ñ 7,0 16,0 95% ɼʀ [10,0; 27,0] 

  ɺʩʝʛʦ 166 100,0 12,5 Ñ 6,3 12,0, 95% ɼʀ [10,0; 12,0] 

> 1 95 5
,2 13,6 Ñ 6,9  12,0 95% ɼʀ [11,0; 14,0] 

> 2 29 17,5 16,8 Ñ 6,7  15,0 95% ɼʀ [12,0; 20,0] 
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ɣɑɝɞɎɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɑɜɑɐ 

ɛɜɚɎɑɐɑəɔɑɘ ȸȼɁȻȯ. 

Ȯ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɘɧ ɚɛɔɜɌɗɔɝɨ əɌ 

ɐɌəəɧɑ ɜɟɞɔəəɚɕ ɜɌɍɚɞɧ ɘɚɝɖɚɎɝɖɚɕ ɏɚɜɚɐɝɖɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ, ɣɞɚ ɛɜɑɐɝɞɌɎɗɫɑɞ ɢɑə-

əɚɝɞɨ ɐɗɫ ɐɌɗɨəɑɕɤɑɕ ɚɛɞɔɘɔɓɌɢɔɔ ɜɌɍɚɞɧ ɗɑ-

ɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɕ, ɔɓɘɑəɑəɔɫ ɞɌɖɞɔɖɔ Ɏɑɐɑ-

əɔɫ ɛɌɢɔɑəɞɚɎ. ȽɚɖɜɌɥɑəɔɑ ɐɗɔɞɑɗɨəɚɝɞɔ ɏɚɝ-

ɛɔɞɌɗɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɒɑɗ-

ɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɓɌ ɝɣɑɞ ɛɜɔɘɑəɑəɔɫ ɚɛɞɔ-

ɘɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɛɚɘɚɒɑɞ ɝɚɡɜɌ-

əɔɞɨ ɜɑɝɟɜɝɧ ɖɗɔəɔɖɔ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɐɑɏɑəɑ-

ɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ Ɏ 

ɟɝɗɚɎɔɫɡ ɎɚɓɜɌɝɞəɚɏɚ ɝəɔɒɑəɔɫ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɚɝɞɑ-

ɚɛɑəɔɔ ɔ ɚɝɞɑɚɛɚɜɚɓɑ. 

 ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 127 ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 40 ɗɑɞ ɔ ɝɞɌɜɤɑ, ɖɚɞɚɜɧɑ ɚɍɝɗɑɐɚɎɌɗɔɝɨ ɛɚ ɛɚɎɚɐɟ ɡɌɜɌɖɞɑɜəɚɏɚ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ 

ɔ əɌɡɚɐɔɗɔɝɨ əɌ ɗɑɣɑəɔɔ  Ɏ əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɔ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɘ ɝɞɌɢɔɚəɌɜɑ  ɝ ɓɌɍɚɗɑ-

ɎɌəɔɫɘɔ, əɑɝɎɫɓɌəəɧɘɔ ɝɚ ɝəɔɒɑəɔɑɘ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ. ȺɢɑəɔɎɌɗɔɝɨ ɝɞɌə-

ɐɌɜɞəɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚ-ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ  Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ. 

ȼɑɓɟɗɨɞɌɞɧ. ȼɌɓɘɑɜɧ ɔ ɠɚɜɘɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɏɜɟɐəɚɘ ɔ ɛɚɫɝ-

əɔɣəɚɘ ɚɞɐɑɗɌɡ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ əɑɚɐɔəɌɖɚɎɧ: Ɏ Ɏɑɜɡəɔɡ ɏɜɟɐəɧɡ ɝɑɏɘɑəɞɌɡ ɚəɔ  

ɔɘɑɪɞ ɐɎɚɫɖɚɎɧɛɟɖɗɟɪ ɠɚɜɘɟ, Ɏ əɔɒəɔɡ ɏɜɟɐəɧɡ ð ɛɜɌɖɞɔɣɑɝɖɔ ɛɜɫɘɚɟɏɚɗɨəɟɪ ɠɚɜ-

ɘɟ, Ɏ ɛɚɫɝəɔɣəɚɕ ɣɌɝɞɔ ɛɚɓɎɚəɚɣəɔɖɌ ð ɓɌɐəɪɪ ɖɗɔəɚɎɔɐəɟɪ ɠɚɜɘɟ, ɛɜɔ ɩɞɚɘ ɚɞɘɑ-

ɣɑəəɧɑ ɚɝɚɍɑəəɚɝɞɔ ɝ ɎɚɓɜɌɝɞɚɘ əɑ ɔɓɘɑəɫɗɔɝɨ. Ȯ ɟɝɗɚɎɔɫɡ ɚɝɞɑɚɛɑəɔɔ ɔ ɚɝɞɑɚɛɚɜɚɓɌ 

ɎɧɝɚɞɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ  ɓɌɐəɔɡ ɚɞɐɑɗɌɡ Th8-Th11, Ɏ  ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ 

L2-L5 ɍɧɗɌ ɍɚɗɨɤɑ, ɣɑɘ ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ Ɏ ɏɜɟɛɛɌɡ ɝ ɍɚɗɨɤɑɕ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚ-

ɝɞɨɪ, ɔ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɎɚɓɜɌɝɞɟ ɛɌɢɔɑəɞɚɎ. Ƚ ɎɚɓɜɌɝɞɚɘ ɚɞɘɑɣɑəɚ ɟɘɑəɨɤɑəɔɑ ɝɞɑ-

ɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɐɑɏɑəɑɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ 

ɝɎɫɓɖɔ ɐɚɝɞɚɎɑɜəɚ ɍɧɗɔ Ɏɧɤɑ Ɏ ɝɞɌɜɤɔɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ;  ɛɜɔ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞ-

əɚɝɞɔ ɘɑəɑɑ 100 ɘɏ/ɘɘ3  ɩɞɌ ɚɝɚɍɑəəɚɝɞɨ əɌɜɌɝɞɌɗɌ. 

ȮɧɎɚɐɧ. ȼɑɓɟɗɨɞɌɞɧ ɐɌəəɚɕ ɜɌɍɚɞɧ ɐɚɝɞɚɎɑɜəɚ ɟɝɞɌəɌɎɗɔɎɌɪɞ  ɎɓɌɔɘɚɝɎɫɓɨ 

ɘɑɒɐɟ ɜɑəɞɏɑəɚɎɝɖɔɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ɐɑɏɑəɑɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ 

ɔ ɝəɔɒɑəɔɑɘ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ, ɐɚɖɌɓɧɎɌɪɞ  ɚɞɝɟɞɝɞɎɔɑ  ɎɚɓɜɌɝɞəɚɏɚ əɌɖɚɛɗɑəɔɫ 

ɜɑəɞɏɑəɚɎɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɚɝɞɑɚɡɚəɐɜɚɓɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɑɏɑəɑɜɌɞɔɎəɚ-ɐɔɝɞɜɚɠɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɛɚɓɎɚəɚɣəɚ-

ɏɚ ɝɞɚɗɍɌ, ɚɝɞɑɚɡɚəɐɜɚɓ, ɝɛɚəɐɔɗɑɓ, ɍɚɗɑɓəɨ ɀɚɜɑɝɞɨɑ, ɜɑəɞɏɑəɚɎɝɖɌɫ ɘɚɜɠɚ-
ɘɑɞɜɔɫ. 
 

 

X-RAY SIGNS OF SPINAL COLUMN DISTROPHIC CHANGES WITHIN NORMAL AND 

DECREASED BONE MINERAL DENSITY 

 

Volkov A.A., Beloselõsky N.N.,  Pribytkov Yu.N. 
 

urpose.  To study features of the X -ray manifestations of the degenerative changes 

in the thoracic and lumbar vertebral column under the condition of age -related d e-

crease in mineral density, as well as within the osteopenia and osteoporosis.  

Materials an d methods.  The study included 127 women aged from 40 years and 

older, which suffered from the typical pain syndrome. They were admitted to the neurolog i-

cal and therapeutic hospitals because of the diseases that were not associated with reduced 

mineral dens ity. The standard radiography of thoracic and lumbosacral spinal column in 

two proje ctions were estimated.  

Results.  The size and shape of the intervertebral space in the thoracic and lumbar 

spine varied: in the upper thoracic segments it had a lenticular shape, in the lower thoracic 
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- a substantially rectangular shape, in the lumbar part of the spine - the rear tapered shape, 

moreover, these features didnõt change with age. In the context of osteopenia and osteoporo-

sis the height of the intervertebral spac es in the posterior part of Th8 -Th11, the middle se c-

tion of L2 -L5 was greater than the ones in the groups with greater mineral density and 

wasnõt associated with the patient's age. It was noticed that with age the severity of X-ray 

symptoms of intervertebr al discs degenerative changes decreased, while the degenerative 

changes of the anterior longitudinal ligament was significantly higher in the older age 

groups; if the mineral density was less than 100 mg / mm3, this feature was growing up.  

Conclusions.  The results of this work reliably establish the relationship between the 

X-ray manifestations of degenerative changes of the spine and decreased bone mineral de n-

sity, it proves absence of age -related accumulation of osteochondrosis X -ray symptoms.   

 
Keyword s: degenerative -dystrophic changes of the spine, low back pain, 

spondylosis, Forestier disease, X -ray morphometry.  
 

 

 

 

 

əɔɒɑəɔɑ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚ-

ɝɞɔ  ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɖɌɣɑɝɞɎɑəəɧɘɔ ɔ 

ɖɚɗɔɣɑɝɞɎɑəəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ  

ɝɞɜɟɖɞɟɜɧ  ɞɑɗ ɛɚɓɎɚəɖɚɎ [1]. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɚ 

ɘɑɜɑ ɎɚɓɜɌɝɞəɚɏɚ ɟɘɑəɨɤɑəɔɫ ɖɚɝɞəɚɕ ɘɌɝɝɧ  

ɛɜɚɔɝɡɚɐɔɞ əɑɖɚɞɚɜɌɫ ɓɌɖɚəɚɘɑɜəɌɫ  ɐɑɠɚɜɘɌ-

ɢɔɫ ɞɑɗ ɛɚɓɎɚəɖɚɎ, ɛɜɔɎɚɐɫɥɌɫ ɖ ɔɓɘɑəɑəɔɪ 

ɠɚɜɘɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ [2]. Ⱥɐəɚ-

Ɏɜɑɘɑəəɚ ɝ ɩɞɔɘ Ɏ ɝɞɜɟɖɞɟɜɑ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɐɔɝɖɚɎ  ɜɌɓɎɔɎɌɪɞɝɫ ɎɚɓɜɌɝɞəɧɑ ɐɔɝɞɜɚɠɔɣɑ-

ɝɖɔɑ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ, ɣɞɚ, ɛɚ ɝɟɥɑɝɞɎɟɪɥɔɘ 

ɛɜɑɐɝɞɌɎɗɑəɔɫɘ, ɐɚɗɒəɚ ɛɜɔɎɚɐɔɞɨ ɖ ɟɘɑəɨɤɑ-

əɔɪ Ɏɧɝɚɞɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɜɌɓɎɔɞɔɑɘ Ɏɞɚɜɔɣəɧɡ ɔɓɘɑəɑ-

əɔɕ, ɖɚɞɚɜɧɑ ɔəɞɑɜɛɜɑɞɔɜɟɪɞɝɫ ɖɌɖ ɛɜɚɫɎɗɑ-

əɔɫ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɡɚəɐɜɚɓɟ ɔ ɚɝɞɑɚɡɚəɐɜɚ-

ɓɟ [2, 3,  4]. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɔ ɩɞɚɘ ɘɚɏɟɞ Ɏɚɓəɔ-

ɖɌɞɨ ɔɓɘɑəɑəɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɝɚɝɞɚɫəɔɑɘ ɛɑ-

ɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓɖɔ, ɖɚɞɚɜɧɑ ɚɍɧɣəɚ 

ɜɌɝɢɑəɔɎɌɪɞɝɫ ɖɌɖ ɛɜɔɓəɌɖɔ ɝɛɚəɐɔɗɬɓɌ ɔɗɔ 

ɍɚɗɑɓəɔ ɀɚɜɑɝɞɨɑ [5, 6,  7].  

ȽɛɜɌɎɑɐɗɔɎɚ ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ  ɝɚɣɑɞɌ-

əɔɑ ɛɜɚɢɑɝɝɚɎ ɝəɔɒɑəɔɫ ɖɚɝɞəɚɕ ɘɌɝɝɧ Ɏ ɞɑɗɌɡ 

ɛɚɓɎɚəɖɚɎ ɛɜɔ əɌɜɌɝɞɌɪɥɑɕ ɐɑɏɑəɑɜɌɢɔɔ Ɏɑ-

ɥɑɝɞɎɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ əɑ ɘɚɒɑɞ əɑ 

ɔɓɘɑəɫɞɨ ɔɓɎɑɝɞəɧɑ  ɜɑəɞɏɑəɚɎɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ 

ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗ-

ɍɌ, ɣɞɚ ɘɚɒɑɞ  ɎɧɓɧɎɌɞɨ ɚɛɜɑɐɑɗɑəəɧɑ ɞɜɟɐəɚ-

ɝɞɔ ɛɜɔ ɔɡ ɎɧɫɎɗɑəɔɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȴɓɟɣɑəɔɑ ɚɝɚɍɑəəɚɝɞɑɕ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɏɜɟɐ-

əɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗ-

ɍɌ Ɏ ɟɝɗɚɎɔɫɡ ɎɚɓɜɌɝɞəɚɏɚ ɝəɔɒɑəɔɫ ɘɔəɑɜɌɗɨ-

əɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ, Ɍ ɞɌɖɒɑ ɛɜɔ ɚɝɞɑɚɛɑəɔɔ ɔ 

ɚɝɞɑɚɛɚɜɚɓɑ.    

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȱɗɫ ɜɑɤɑəɔɫ ɛɚɝɞɌɎɗɑəəɧɡ ɓɌɐɌɣ ɍɧɗɔ 

ɔɓɟɣɑəɧ ɐɌəəɧɑ ɝɞɌəɐɌɜɞəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

Ƚ 

ȾɌɍɗɔɢɌ ʈ1.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ ɛɚ ɎɚɓɜɌɝɞɟ (ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 

62,8+2,34 ɗɑɞ). 

ɺʦʟ-

ʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ 

40-49 ʣʝʪ 50-59 ʣʝʪ 60-69 ʣʝʪ 70 ʣʝʪ ʠ 

ʩʪʘʨʰʝ 

ɸʙʩ. 10 43 45 29 

% 7,9 33,8 35,5 22,8 
 

   
 

 

ȼɔɝ. 1. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ, ɍɚɖɚɎɌɫ ɛɜɚɑɖɢɔɫ. ȸɑɞɚɐɔɖɌ 

ɘɚɜɠɚɘɑɞɜɔɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ. 
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ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɚɎ ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ 127 ɒɑəɥɔə Ɏ Ɏɚɓ-

ɜɌɝɞɑ ɚɞ 40 ɗɑɞ ɔ ɝɞɌɜɤɑ, ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɚ ɛɚ-

Ɏɚɐɟ ɡɌɜɌɖɞɑɜəɚɏɚ ɍɚɗɑɎɚɏɚ ɝɔəɐɜɚɘɌ ɍɑɓ ɖɚ-

ɜɑɤɖɚɎɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ ɔ ɛɜɚɡɚɐɔɎɤɔɡ ɗɑɣɑ-

əɔɑ Ɏ ɞɑɜɌɛɑɎɞɔɣɑɝɖɚɘ, əɑɎɜɚɗɚɏɔɣɑɝɖɚɘ ɔ 

ɖɌɜɐɔɚɗɚɏɔɣɑɝɖɚɘ ɚɞɐɑɗɑəɔɫɡ ɋɜɚɝɗɌɎɝɖɚɕ ɚɍ-

ɗɌɝɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ. ȴɝɝɗɑɐɚɎɌəɔɑ  

ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɛɚɗəɚɘ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɩɞɔɣɑ-

ɝɖɔɘɔ ɞɜɑɍɚɎɌəɔɫɘɔ.  

Ȯ ɞɌɍɗɔɢɑ ʈ1 ɛɜɔɎɑɐɑəɧ ɚɍɥɔɑ ɝɎɑɐɑəɔɫ 

ɚ ɎɚɓɜɌɝɞɑ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ ɔ ɚ ɜɌɝ-

ɛɜɑɐɑɗɑəɔɔ ɛɌɢɔɑəɞɚɖ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɚɓ-

ɜɌɝɞɌ.  

Ȱɗɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘ 

ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ ɍɧɗɌ ɔɝɛɚɗɨɓɚ-

ɎɌəɌ ɘɑɞɚɐɔɖɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɘɚɜɠɚɘɑɞɜɔɔ. ȹɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɏɜɟɐəɚɏɚ ɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑ-

ɗɚɎ ɛɚɓɎɚəɚɣəɔɖɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ, Ɏɧɛɚɗ-

əɑəəɧɡ ɝ ɝɚɍɗɪɐɑəɔɑɘ ɜɫɐɌ ɔɓɎɑɝɞəɧɡ ɛɜɌɎɔɗ 

(ɜɑəɞɏɑəɚɏɜɌɠɔɫ  Ɏ  ɛɚɗɚɒɑəɔɔ  əɌ  ɗɑɎɚɘ  ɍɚɖɟ,  

ɠɚɖɟɝəɚɑ ɜɌɝɝɞɚɫəɔɑ 120 ɝɘ, ɢɑəɞɜɌɢɔɫ əɌ ɚɍ-

ɗɌɝɞɨ Ⱦh6 Ɏ ɏɜɟɐəɚɘ ɚɞɐɑɗɑ ɔ L2 Ɏ ɛɚɫɝəɔɣəɚɘ 

ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ), əɌ ɚɞɚɍɜɌɒɑəɔɔ ɖɌɒɐɚɏɚ 

ɔɓ ɞɑɗ ɛɚɓɎɚəɖɚɎ Ɏ ɐɔɌɛɌɓɚəɑ Ⱦh4-L4 ɚɛɜɑɐɑɗɫ-

ɗɚɝɨ 6 ɞɚɣɑɖ, ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɡ ɛɑɜɑɐəɔɘ, ɝɜɑɐ-

əɔɘ ɔ ɓɌɐəɔɘ ɚɞɐɑɗɌɘ ɞɑɗ ɛɚɓɎɚəɖɚɎ ɛɚ ɔɡ 

Ɏɑɜɡəɑɘɟ ɔ əɔɒəɑɘɟ ɖɚəɞɟɜɌɘ (ɜɔɝ. 1). 

ȼɌɓɘɑɜɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ 

ɚɢɑəɔɎɌɗɔɝɨ Ɏ ɘɔɗɗɔɘɑɞɜɌɡ ɖɌɖ ɜɌɝɝɞɚɫəɔɑ 

ɘɑɒɐɟ ɝɘɑɒəɧɘɔ ɞɚɣɖɌɘɔ  ɜɌɓɘɑɞɖɔ Ɏ  ɔɡ ɛɑ-

ɜɑɐəɔɡ, ɝɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ Ɏ ɝɑɏɘɑəɞɌɡ 

ɚɞ Ⱦh4-Ⱦh5 ɐɚ L4-L5. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɔ ɔɓɟ-

ɣɑəɔɔ ɖɌɒɐɚɏɚ ɝɑɏɘɑəɞɌ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɞɜɔ Ɏɑ-

ɗɔɣɔəɧ, ɌəɌɗɔɓ ɖɚɞɚɜɧɡ ɛɚɓɎɚɗɔɗ ɚɢɑəɔɞɨ əɑ 

ɞɚɗɨɖɚ ɜɌɓɘɑɜɧ, əɚ ɔ ɠɚɜɘɟ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ. Ȼɜɔ 

ɎɧɫɎɗɑəɔɔ ɛɜɔɓəɌɖɚɎ ɗɔɝɞɑɓɌ Ɏ ɔɓɘɑəɑəəɚɘ 

ɝɑɏɘɑəɞɑ ɔɓɘɑɜɑəɔɫ əɑ ɛɜɚɔɓɎɚɐɔɗɔɝɨ. 

Ȱɗɫ ɔɓɟɣɑəɔɫ ɖɚɝɞəɚɕ ɘɌɝɝɧ ɞɑɗ ɛɚɓɎɚə-

ɖɚɎ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɑɞɚɐ  ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɜɑəɞ-

ɏɑəɚɎɝɖɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ əɌ ɖɚɘ-

ɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Somatom ɠɔɜɘɧ 

çSiemensè ɛɚ ɝɗɑɐɟɪɥɔɘ ɛɌɜɌɘɑɞɜɌɘ: 

1. ɝɜɑɐəɫɫ ɘɔəɑɜɌɗɨəɌɫ ɛɗɚɞəɚɝɞɨ ɏɟɍɣɌ-

ɞɚɕ ɞɖɌəɔ ɞɑɗ ɞɜɑɡ ɛɚɫɝəɔɣəɧɡ ɛɚɓɎɚəɖɚɎ  Ɏ 

ɘɏ/ɘɘ3. (ȽȻȯ); ɛɚɖɌɓɌɞɑɗɨ ɐɌɑɞ ɛɜɑɐɝɞɌɎɗɑəɔɑ 

ɚɍ ɚɍɥɑɘ ɝɚɝɞɚɫəɔɔ ɖɚɝɞəɚɕ ɘɌɝɝɧ ɢɑəɞɜɌɗɨ-

əɧɡ ɚɞɐɑɗɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɓɎɚəɖɚɎ L2- L4;  

2. ɝɚɝɞɚɫəɔɑ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚ-

ɝɞɔ ɛɚ Ⱦ-ɖɜɔɞɑɜɔɪ (Ⱦ) ð ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɝɚɝɞɚɫ-

əɔɑ ȸȻȶ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɘɌɖɝɔɘɌɗɨəɚɕ ɘɔəɑ- 

 

ȼɔɝ. 2. ȽɡɑɘɌ. ȶɜɔɞɑɜɔɔ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ ɚɝɞɑɚ-

ɡɚəɐɜɚɓɌ. 

 

ȼɔɝ. 3. ȽɡɑɘɌ. ȶɜɔɞɑɜɔɔ ɚɛɜɑɐɑɗɑəɔɫ ɝɞɑɛɑ-

əɔ ɎɧɜɌɒɑəəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ  ɛɜɚɫɎɗɑəɔɕ 

ɝɛɚəɐɔɗɑɓɌ ɔ ɍɚɗɑɓəɔ ɀɚɜɑɝɞɨɑ. 
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ɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɝ ɟɣɑɞɚɘ ɛɚɗɌ; ɔɓɘɑɜɫɑɞɝɫ Ɏ 

ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɫɡ (SD); 

3. ɝɚɝɞɚɫəɔɑ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚ-

ɝɞɔ ɛɚ Z-ɖɜɔɞɑɜɔɪ (Z) ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɝɚɝɞɚɫəɔɑ 

ȸȻȶ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɘɌɖɝɔɘɌɗɨəɚɕ ɘɔəɑɜɌɗɨ-

əɚɕ ɛɗɚɞəɚɝɞɔ ɝ ɟɣɑɞɚɘ ɎɚɓɜɌɝɞɌ ɔ ɛɚɗɌ; ɔɓɘɑ-

ɜɫɑɞɝɫ Ɏ ɝɞɌəɐɌɜɞəɧɡ ɚɞɖɗɚəɑəɔɫɡ (SD). 

Ȱɗɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ 

ɛɚɓɎɚəɚɣəɚɘ ɝɞɚɗɍɑ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɛɚɗɟɖɚ-

ɗɔɣɑɝɞɎɑəəɌɫ ɘɑɞɚɐɔɖɌ ɚɢɑəɖɔ Ɏ ɍɌɗɗɌɡ ɖɚɝɞ-

əɧɡ ɜɌɓɜɌɝɞɌəɔɕ ɝ ɟɣɑɞɚɘ ɔɡ  ɏɗɟɍɔəɧ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ. ȸɔəɔɘɌɗɨəɧɑ ɖɚɝɞəɧɑ ɜɌɓ-

ɜɌɝɞɌəɔɫ ɛɚ ɛɑɜɑɐəɔɘ ɖɜɌɫɘ ɞɑɗ ɛɚɓɎɚəɖɚɎ 

ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ 1 ɍɌɗɗ, ɚɝɞɑɚɠɔɞɧ ɐɚ 5 ɘɘ, ɫɎ-

ɗɫɪɥɔɑɝɫ ɛɜɚɐɚɗɒɑəɔɑɘ ɛɗɚɝɖɚɝɞɔ ɓɌɘɧɖɌ-

ɞɑɗɨəɧɡ ɛɗɚɥɌɐɚɖ, ɚɢɑəɔɎɌɗɔɝɨ Ɏ 2 ɍɌɗɗɌ, ɍɚɗɑɑ 

5 ɘɘ ð Ɏ 3 ɍɌɗɗɌ (ɜɔɝ. 2).  

Ȼɜɔ əɌɗɔɣɔɔ ɛɚɐɚɍəɧɡ ɛɜɚɫɎɗɑəɔɕ Ɏ 2-3 

ɝɑɏɘɑəɞɌɡ ɖ ɚɢɑəɖɑ ɖɚɝɞəɧɡ ɜɌɓɜɌɝɞɌəɔɕ ɐɚ-

ɍɌɎɗɫɗɝɫ 1 ɍɌɗɗ, Ɏ 4-5 ɝɑɏɘɑəɞɌɡ ð 2 ɍɌɗɗɌ, Ɏ 6 ɔ 

ɍɚɗɑɑ ð 3 ɍɌɗɗɌ. ȺɍɥɌɫ ɚɢɑəɖɌ ɖɚɝɞəɧɡ ɜɌɓɜɌɝ-

ɞɌəɔɕ ɚɝɞɑɚɡɚəɐɜɚɓəɚɕ ɛɜɔɜɚɐɧ, ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ, ɘɚɏɗɌ ɍɧɞɨ ɚɞ 0 (ɔɓɘɑəɑəɔɕ əɑɞ) ɐɚ 6 ɍɌɗ-

ɗɚɎ (ɔɓɘɑəɑəɔɫ ɎɧɜɌɒɑəɧ Ɏ ɛɚɗəɚɕ ɘɑɜɑ). 

    Ȱɗɫ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɝɛɚəɐɔɗɬ-

ɓɌ ɔ ɍɚɗɑɓəɔ ɀɚɜɑɝɞɨɑ ɖɚɝɞəɧɡ ɜɌɓɜɌɝɞɌəɔɕ ɛɚɐ 

ɛɑɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓɖɚɕ ɍɧɗɌ ɛɜɔɘɑəɑəɌ 

ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɛɚɗɟɖɚɗɔɣɑɝɞɎɑəəɌɫ ɘɑɞɚɐɔɖɌ, 

ɚɝəɚɎɌəəɌɫ əɌ ɛɜɔəɢɔɛɌɡ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ȶɚ-

ɝɔəɝɖɚɕ. Ȯ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɡɌɜɌɖɞɑɜəɧɑ ɜɌɓɜɌɝ-

ɞɌəɔɫ əɑ Ɏɧɡɚɐɔɗɔ ɓɌ ɟɜɚɎɑəɨ ɓɌɘɧɖɌɪɥɑɕ 

ɛɗɚɥɌɐɖɔ ɛɚɓɎɚəɖɌ (1 ɝɞɑɛɑəɨ ɔɓɘɑəɑəɔɕ), ɚəɔ 

ɚɢɑəɔɎɌɗɔɝɨ Ɏ 1 ɍɌɗɗ. ȴɓɘɑəɑəɔɫ, ɛɜɔ ɖɚɞɚɜɧɡ 

ɚɞɘɑɣɌɗɝɫ Ɏɧɡɚɐ ɚɝɞɑɚɠɔɞɌ  ɓɌ  ɟɜɚɎɑəɨ ɗɔɘɍɟ-

ɝɌ Ɏɛɗɚɞɨ ɐɚ ɞɑɗɌ ɝɘɑɒəɚɏɚ ɛɚɓɎɚəɖɌ ɝ Ɏɚɓɘɚɒ-

əɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ əɑɚɌɜɞɜɚɓɚɎ, ɚɢɑəɔɎɌɗɔɝɨ  Ɏ 

2 ɍɌɗɗɌ (2 ɝɞɑɛɑəɨ). Ȼɜɔ ɝɗɔɫəɔɔ ɖɚɝɞəɧɡ ɜɌɓ-

ɜɌɝɞɌəɔɕ ɝɘɑɒəɧɡ ɟɣɌɝɞɖɚɎ ɝɚɝɑɐəɔɡ ɞɑɗ ɝ ɔɡ 

ɠɔɖɝɌɢɔɑɕ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɎɧɤɑɟɖɌ-

ɓɌəəɧɡ ɛɜɚɫɎɗɑəɔɕ ɚɢɑəɔɎɌɗɌɝɨ Ɏ 3 ɍɌɗɗɌ (ɜɔɝ. 

3).  

ȺɢɑəɖɌ ɍɚɗɑɓəɔ ɀɚɜɑɝɞɨɑ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ 

ɌəɌɗɚɏɔɣəɧɘ ɚɍɜɌɓɚɘ.  ȰɔɠɠɑɜɑəɢɔɌɢɔɫ ɘɑɒ-

ɐɟ ɝɛɚəɐɔɗɑɓɚɘ ɔ ɍɚɗɑɓəɨɪ ɀɚɜɑɝɞɨɑ  ɚɝəɚɎɧ-

ɎɌɗɌɝɨ əɌ ɖɚɗɔɣɑɝɞɎɑ ɎɚɎɗɑɣɑəəɧɡ ɝɑɏɘɑəɞɚɎ ð 

ɐɚ 3-ɡ Ɏɖɗɪɣɔɞɑɗɨəɚ ɔ 4-ɡ ɔ ɍɚɗɑɑ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɚɍɥɌɫ ɚɢɑəɖɌ ɘɚɏɗɌ 

ɝɚɝɞɌɎɗɫɞɨ ɚɞ 0 ɐɚ 3 ɍɌɗɗɚɎ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɐɌəəɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɝ 

ɛɚɘɚɥɨɪ ɛɜɚɏɜɌɘɘəɚɏɚ ɖɚɘɛɗɑɖɝɌ Microsoft 

Exel.  

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

ȹɌ ɏɜɌɠɔɖɌɡ (ɜɔɝ. 4 ð ɜɔɝ. 6) ɛɜɔɎɑɐɑəɧ 

ɝɎɑɐɑəɔɫ ɚ Ɏɧɝɚɞɑ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ Ɏ ɛɑɜɑɐəɔɡ, ɝɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɔɡ ɚɞɐɑ-

ɗɌɡ Ɏ ɜɌɓɗɔɣəɧɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ ð 62,8+2,3 ɗɑɞ).  

ȶɌɖ ɝɗɑɐɟɑɞ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɐɌəəɧɡ, 

ɜɌɓɘɑɜɧ ɔ ɠɚɜɘɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ ɜɌɓɗɔɣɌɗɔɝɨ Ɏ ɜɌɓəɧɡ ɚɞɐɑɗɌɡ ɛɚɓɎɚ-

əɚɣəɚɏɚ ɝɞɚɗɍɌ. Ȯ Ɏɑɜɡəɔɡ ɏɜɟɐəɧɡ ɝɑɏɘɑəɞɌɡ 

ɛɜɑɚɍɗɌɐɌɗɔ ɜɌɓɘɑɜɧ ɝɜɑɐəɔɡ ɚɞɐɑɗɚɎ, ɣɞɚ 

ɛɜɔɐɌɎɌɗɚ ɘɑɒɛɚɓɎɚəɖɚɎɧɘ ɛɜɚɝɞɜɌəɝɞɎɌɘ 

ɐɎɚɫɖɚɎɧɛɟɖɗɟɪ ɠɚɜɘɟ. Ȯ əɔɒəɔɡ ɏɜɟɐəɧɡ 

ɝɑɏɘɑəɞɌɡ ɚəɔ ɔɘɑɗɔ ɛɜɌɖɞɔɣɑɝɖɔ ɛɜɫɘɚɟɏɚɗɨ-

əɟɪ ɠɚɜɘɟ, ɞɌɖ ɖɌɖ ɔɝɝɗɑɐɟɑɘɧɑ ɜɌɓɘɑɜɧ Ɏ ɛɑ-

ɜɑɐəɔɡ, ɝɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɍɧɗɔ ɍɗɔɓɖɔ 

ɐɜɟɏ ɖ ɐɜɟɏɟ. Ȯ ɛɚɫɝəɔɣəɚɕ ɣɌɝɞɔ ɛɚɓɎɚəɚɣəɔɖɌ 

ɛɜɚɝɞɜɌəɝɞɎɌ ɔɘɑɗɔ ɓɌɐəɪɪ ɖɗɔəɚɎɔɐəɟɪ 

ɠɚɜɘɟ ɓɌ ɝɣɑɞ ɘɑəɨɤɔɡ ɓəɌɣɑəɔɕ Ɏɧɝɚɞɧ ɓɌɐ-

əɔɡ ɝɎɚɔɡ ɚɞɐɑɗɚɎ. ȰɚɝɞɚɎɑɜəɚɏɚ ɔɓɘɑəɑəɔɫ ɝ 

ɎɚɓɜɌɝɞɚɘ ɜɌɓɘɑɜɚɎ ɔ ɠɚɜɘɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɛɜɚɝɞɜɌəɝɞɎ  əɑ ɚɞɘɑɣɑəɚ. 

ȼɑɓɟɗɨɞɌɞɧ Ɍɍɝɚɜɍɢɔɚɘɑɞɜɔɔ Ɏ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ ʈ2. 

 ȿ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɚɝɨ 

ɜɌɎəɚɘɑɜəɚɑ  ɝəɔɒɑəɔɑ  Ɏɝɑɡ ɔɝɝɗɑɐɟɑɘɧɡ ɛɌ-

ɜɌɘɑɞɜɚɎ ɝ ɎɚɓɜɌɝɞɚɘ.  ȳəɌɣɑəɔɑ Ⱦ-ɖɜɔɞɑɜɔɫ Ɏ 

ɏɜɟɛɛɌɡ ɐɚ 60 ɗɑɞ ɛɜɔ ɩɞɚɘ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

ɚɝɞɑɚɛɑəɔɔ, Ɍ Ɏ  ɍɚɗɑɑ ɝɞɌɜɤɔɡ ɎɚɓɜɌɝɞəɧɡ 

ɏɜɟɛɛɌɡ  ð ɚɝɞɑɚɛɚɜɚɓɟ.  Z-ɖɜɔɞɑɜɔɕ ɚɞɘɑɞɔɗ 

əɚɜɘɌɗɨəɚɑ ɎɚɓɜɌɝɞəɚɑ ɓəɌɣɑəɔɑ ɘɔəɑɜɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ. 

Ȼɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɚ ɏɗɟɍɔəɑ ɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ  ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɔɓəɌɖɚɎ ɐɔɝ-

ɞɜɚɠɔɣɑɝɖɔɡ ɛɜɑɚɍɜɌɓɚɎɌəɔɕ ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ, ɛɜɑɐɝɞɌɎɗɑ-

əɧ Ɏ ɞɌɍɗɔɢɑ ʈ3. 

Ȯ ɢɑɗɚɘ ɚəɔ əɑɝɖɚɗɨɖɚ ɛɜɚɞɔɎɚɜɑɣɌɞ ɚɍ-

ɥɑɛɜɔəɫɞɧɘ ɛɜɑɐɝɞɌɎɗɑəɔɫɘ ɚ ɎɚɓɜɌɝɞəɧɡ 

ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɫɡ. ȾɌɖ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɏɗɟɍɔəɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ ɝ ɎɚɓɜɌɝɞɚɘ əɑ ɞɚɗɨɖɚ əɑ ɟɎɑ-

ɗɔɣɔɎɌɗɔɝɨ, əɚ, əɌɛɜɚɞɔɎ, ɝɞɌəɚɎɔɗɔɝɨ ɘɑəɑɑ 

ɎɧɜɌɒɑəəɧɘɔ. Ȯ ɞɚɒɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɎɧɜɌ-

ɒɑəəɧɑ ɔɓɘɑəɑəɔɫ ɛɑɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓ-

ɖɔ Ɏ Ɏɔɐɑ ɝɔɘɛɞɚɘɚɎ ɝɛɚəɐɔɗɑɓɌ ɔ ɍɚɗɑɓəɔ ɀɚ-

ɜɑɝɞɨɑ  ɍɧɗɔ ɐɚɝɞɚɎɑɜəɚ ɍɚɗɑɑ ɎɧɜɌɒɑəɧ Ɏ 

ɝɞɌɜɤɔɡ ɎɚɓɜɌɝɞəɧɡ ɏɜɟɛɛɌɡ. 

ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ɜɌɍɚɞɧ ɌəɌɗɔɓɔɜɟɑɘɧɑ 

ɛɚɖɌɓɌɞɑɗɔ ɍɧɗɔ ɔɓɟɣɑəɧ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑ-

ɗɔɣɔəɧ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ, ɎɧɫɎ-

ɗɑəəɚɕ ɛɜɔ Ɍɍɝɚɜɍɢɔɚɘɑɞɜɔɔ. ȼɌɝɛɜɑɐɑɗɑəɔɑ 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɖ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ 

ɓəɌɣɑəɔɫ ɖɚɝɞəɚɕ ɘɌɝɝɧ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔ-

ɢɑ ʈ4. 

ȴɓ ɩɞɔɡ ɐɌəəɧɡ ɝɗɑɐɟɑɞ, ɣɞɚ ɛɚɘɔɘɚ ɓəɌ-

ɣɑəɔɫ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ Ɏ ɘɏ/ɘɘ3 ɝɜɑɐəɑɑ 

ɓəɌɣɑəɔɑ ɖɚɝɞəɚɕ ɘɌɝɝɧ əɔɒɑ 99 ɘɏ/ɘɘ3 ɛɚ Ⱦ-

ɖɜɔɞɑɜɔɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɚɝɞɑɚɛɚɜɚɓɟ, Ɍ əɔɒɑ 

74 ɘɏ/ɘɘ3 ɛɚ Z-ɖɜɔɞɑɜɔɪ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ 

ɖɌɖ ɎɧɜɌɒɑəəɌɫ ɚɝɞɑɚɛɑəɔɫ.  

ȹɌ ɜɔɝɟəɖɌɡ 7 ð 9 ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌ-

ɞɧ ɔɓɘɑɜɑəɔɕ Ɏɧɝɚɞɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚ-

ɝɞɜɌəɝɞɎ Ɏ ɔɡ ɛɑɜɑɐəɔɡ, ɝɜɑɐəɔɡ ɔ ɓɌɐəɔɡ ɚɞɐɑ-

ɗɌɡ  Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ  ɘɔəɑɜɌɗɨəɚɕ 

ɛɗɚɞəɚɝɞɔ. Ȯ ɏɜɟɛɛɌɡ ɝɚ ɓəɌɣɑəɔɑɘ ɝɜɑɐəɑɕ 

ɘɔəɑɜɌɗɨəɚɕ   ɛɗɚɞəɚɝɞɔ  75 ɘɏ/ɘɘ3  ɔ   ɍɚɗɨɤɑ 
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ɞɑəɐɑəɢɔɔ ɔɓɘɑəɑəɔɫ Ɏɧɝɚɞɧ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ 

ɛɜɚɝɞɜɌəɝɞɎ ɝɡɚɐəɧ ɝ ɞɌɖɚɎɧɘɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɎɚɓɜɌɝɞɌ, ɚɐəɌɖɚ ɝɜɑɐəɫɫ ɎɑɗɔɣɔəɌ ɩɞɚɏɚ ɛɌ-

ɜɌɘɑɞɜɌ əɑɝɖɚɗɨɖɚ əɔɒɑ əɚɜɘɌɗɨəɧɡ ɎɚɓɜɌɝɞ-

əɧɡ ɓəɌɣɑəɔɕ. Ȼɜɔ ɖɚɝɞəɚɕ ɘɌɝɝɑ ɘɑəɑɑ 75 

ɘɏ/ɘɘ3 ɔ, ɚɝɚɍɑəəɚ, ɛɜɔ ɓəɌɣɑəɔɫɡ ɘɔəɑɜɌɗɨ-

əɚɕ ɛɗɚɞəɚɝɞɔ ɘɑəɑɑ 50 ɘɏ/ɘɘ3 ɎɧɝɚɞɌ ɝɜɑɐəɔɡ 

ɚɞɐɑɗɚɎ  ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɝɑɏ-

ɘɑəɞɌɡ  L2-L5  ɔ  ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɝɑɏɘɑəɞɚɎ Th8-

Th11 ɍɧɗɌ  Ɏɧɤɑ, ɣɑɘ Ɏ ɏɜɟɛɛɌɡ ɝ ɍɚɗɨɤɑɕ ɘɔ-

əɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɨɪ ɔ əɑ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ 

ɎɚɓɜɌɝɞɟ ɛɌɢɔɑəɞɚɖ. ɉɞɔ ɚɝɚɍɑəəɚɝɞɔ ɘɚɏɟɞ 

ɍɧɞɨ ɝɎɫɓɌəɧ ɝ ɐɑɠɚɜɘɌɢɔɚəəɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ ɞɑɗ ɛɚɓɎɚəɖɚɎ ɛɜɔ ɚɝɞɑɚɛɑəɔɔ ɔ ɚɝɞɑɚɛɚɜɚ-

ɓɑ, ɛɜɔɎɚɐɫɥɔɘɔ ɖ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘɟ ɜɌɝɤɔ-

ɜɑəɔɪ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ 

Ƚɜɑɐəɫɫ ɚɢɑəɖɌ Ɏɑɗɔɣɔəɧ ɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɔ  ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɛɚɓɎɚ-

əɚɣəɚɏɚ ɝɞɚɗɍɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɓəɌɣɑəɔɫ ɘɔ-

əɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍ-

ɗɔɢɑ ʈ5.  

ȴɓ ɩɞɔɡ ɝɎɑɐɑəɔɕ ɝɗɑɐɟɑɞ, ɣɞɚ Ɏ ɏɜɟɛɛɌɡ 

ɛɜɔ ɖɚɝɞəɚɕ  ɘɌɝɝɑ ɍɚɗɑɑ 100  ɘɏ/ɘɘ3 ɓəɌɣɑəɔɑ  

ȾɌɍɗɔɢɌ ʈ2.   ȻɚɖɌɓɌɞɑɗɔ Ɍɍɝɚɜɍɢɔɚɘɑɞɜɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ (M+m). 

 ɼʦ 50 ʣʝʪ 50-59 ʣʝʪ 60-69 ʣʝʪ 70 ʣʝʪ ʠ 

ʩʪʘʨʰʝ 
ʉʨʝʜʥʠʝ 

ʜʘʥʥʳʝ 

 n-10 n-43 n-45 n-29 n-127 

 ʉʇɻ (ʤʛ/ʤʤ
3
) 143,2+6,18 111.4+2,44*  81.8+2,24*  69.9+ 2,88*  101,5+3,18 

ʉʆʇɻ(+ʤʛ/ʤʤ
3
) 52.0+2,68 55.1+1,18 40.5+1,16*  44.1+1,26 48,7+1,26 

ʉʇɻ max 

(ʤʛ/ʤʤ
3
) 

195,2+1,88 166,5+1,80* 

 
122,3+1,66*  114,0+1,86*  150,2+1.26 

ʉʇɻ min 

(ʤʛ/ʤʤ
3
) 

91,2+1,68 

 
56,3+1,46*  41,3+1,44* 

 
25,8+1,60* 

 
52,8+1,28 

ʉʇʂ (ʤʛ/ʤʤ
3
) 322.3+7,12 273.5+2,84*  250.9+2,22*  262.5+2,42*  277,3+3,24 

ʉʆʇʂ(+ʤʛ/ʤʤ
3
) 102.0+4,28 115.3+0,86*  110.9+1,44 125.7+1,66*  113,4+1,12 

ʉʇʂ max 

(ʤʛ/ʤʤ
3
) 

424,3+1,88 388,8+1,66* 

 
361,8+1,66* 

 
388,2+1,86* 

 
390,7+1,22 

ʉʇʂ min 

(ʤʛ/ʤʤ
3
) 

220,3+1,86 158,2+1,68* 

 
140.0+1,86* 

 
138.4+1,88 168,5+1,22 

ʉʂɻʀ 2.36+0,44 2.55+0,14 3.92+0,16*  4.84+0,44*  3,41+0,12 

ʉʂɻʈ (ʤʛ/ʤʤ
3
) 129,0+4,78 128,1+1,88 98,8+1,66*  111,6+1,68*  168,5+1,12 

ʊ-ʠʥʜʝʢʩ -0.58+0,12 -0.41+0,08*  -1.22+0,08*  -3.25+0,08*  -1,36+0,08 

Z-ʠʥʜʝʢʩ +0.30+0,12 -0,05+0,02* -0,77+0,08*  -0.09+0,08*  -0,61+0,08 

*p-< 0,05    
 

ȾɌɍɗɔɢɌ ʈ3.    ȻɚɖɌɓɌɞɑɗɔ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɎɚɓɜɌɝɞɌ (M+m; ɍɌɗɗɧ). 

 ɼʦ 50 ʣʝʪ 50-59 ʣʝʪ 60-69 ʣʝʪ 70 ʣʝʪ ʠ ʙʦ-

ʣʝʝ 
ʉʨʝʜʥʝʝ 

 n-10 n-43 n-45 n-29 n-127 

ʆʍ 4,4 4,1 4,3 4,0 4,2 

ʉʇ 0,5   1,0 0,8 1,3 0,9 

ɹʌ 0 0,25 0,5 0,5 0,3 
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ɐɔɝɖɚɎ ɍɧɗɚ ɍɗɔɓɖɔɘ ɖ ɝɜɑɐəɔɘ ɎɚɓɜɌɝɞəɧɘ 

ɓəɌɣɑəɔɫɘ. Ȼɜɔ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɘɑəɑɑ 

100 ɘɏ/ɘɘ3 ɚɞɘɑɣɑəɚ ɝəɔɒɑəɔɑ ɏɗɟɍɔəɧ ɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ   

ɔɓɘɑəɑəɔɕ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ. Ȼɚ Ɏɝɑɕ 

Ɏɑɜɚɫɞəɚɝɞɔ, ɩɞɚ ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏ ɟɝɗɚɎɔɫɡ 

əɔɓɖɚɕ ɖɚɝɞəɚɕ ɘɌɝɝɧ əɑ əɌɡɚɐɫɞ ɚɝəɚɎɧ ɐɗɫ 

ɝɎɚɑɏɚ ɛɜɚɫɎɗɑəɔɫ ɞɌɖɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ 

ɝɔɘɛɞɚɘɧ, ɖɌɖ ɝɟɍɡɚəɐɜɌɗɨəɧɕ ɚɝɞɑɚɝɖɗɑɜɚɓ ɔ 

ɖɚɝɞəɧɑ ɜɌɓɜɌɝɞɌəɔɫ ɛɚ ɖɜɌɫɘ ɞɑɗ ɛɚɓɎɚəɖɚɎ. 

Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɚɢɑəɖɔ ɔɓɘɑ-

əɑəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɛɑɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓ- 

ȾɌɍɗɔɢɌ ʈ4.    ȻɚɖɌɓɌɞɑɗɔ Ɍɍɝɚɜɍɢɔɚɘɑɞɜɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɜɑɐəɑɕ 

ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ. 

ʄʇʂ 

ʤʛ/ʤʤ
3
 

+ 125 

ʤʛ/ʤʤ
3
 

100-124  

ʤʛ/ʤʤ
3
 

75-99  

ʤʛ/ʤʤ
3
 

50-74 

ʤʛ/ʤʤ
3
 

-50 

ʤʛ/ʤʤ
3
 

ʉʨʝʜʥʠʝ 

ʜʘʥʥʳʝ 

 n-23 n-23 n-40 n-27 n-14 n-127 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 53,4 ʣʝʪ 60,7 ʣʝʪ 62,7 

ʣʝʪ 

67,6 

ʣʝʪ 

69,5 ʣʝʪ 62,8+2,34 

ʉʇɻ (ʤʛ/ʤʤ
3
) % 148,4+2,1

4 

 

109,7+2,

08 

-26%* 

85,7+1,

22 

-22%* 

66,6+2,

06 

-22%* 

41,5+3,

02 

-38%* 

101,5+3,1

8 

ʉʆʇɻ (ʤʛ/ʤʤ
3
) 

% 

55,8+2,18 

 

57,20+1,

46 

+2,5% 

40,8+1,

48 

-29% 

37.4+1,

66 

-8% 

36,3+2,

80 

-3% 

48,7+1,26 

ʉʇɻmax (ʤʛ/ʤ
3
) % 204,2+3,0

4 

166,9+1,

28-18%* 

126,5+

1,3 

-

24,5%* 

104,0+

1,6 

-

17,5%* 

77,8+2,

48 

-25%* 

150,2+1,2

6 

ʉʇɻmin (ʤʛ/ʤ
3
) % 92,6+2,28 

 

53,9+1,8

6 

-42%* 

44,9+1,

66 

-2% 

27.3+1,

82 

-40%* 

5,2+2,6

6 

-81,5%* 

52,8+1,28 

 ʉʇʂ (ʤʛ/ʤʤ
3
) % 351,5+3,1

2 

 

274,2+3,

22 

-22%* 

252,1+

3,3 

-8%* 

242,5+

3,2 

-4% 

203,1+4

,4 

-16%* 

277,3+3,2

4 

ʉʆʇʂ (ʤʛ/ʤʤ
3
) 

% 

115,2+2,6

8 

 

115,1+2,

46 

0 

109,6+

2,5 

-5% 

104.2+

2,4 

-5% 

102,3+4

,4 

-2% 

113,4+1,1

2 

 ʉʇʂmax % 466,7+3,2

2 

389,3+3,

48 

-17%* 

361,7+

3,5 

-7% 

346,7+

3,3 

-5% 

305,4+5

,6 

-12%* 

390,7+1,2

2 

ʉʇʂmin % 236,3+2,2

8 

 

158,9+2,

26 

-33%* 

142,5+

3,3 

-11%* 

138.3+

3,5 

-3% 

100,8+5

,2 

 -

27,5%* 

163,9+1,2

2 

 ʉʂɻʀ % 2,27+0,12 

 

2,49+0,1

4 

+10% 

2,84+0,

18 

+14% 

3,90+0,

18+37

%* 

5,59+0,

22+70%


 

3,41+0,12 

ʊ-ʠʥʜʝʢʩ -

0,28+0,06 

 

-

1,31+0,0

6 

-

2,55+0,

1 

-

3,10+0,

2 

-

4,42+0,

5 

-

1,36+0,08 

Z-ʠʥʜʝʢʩ +1,22+0,

08 

 

+0,57+0,

1 

-

0,63+0,

1 

-

1,14+0,

1 

-

1,75+0,

5 

-

0,61+0,08 

   *p-< 0,05    
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ȼɔɝ. 7. ȰɔɌɏɜɌɘɘɌ. ȻɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɞɧ ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɜɑɐəɑɕ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ. 

 

ȼɔɝ. 8. ȰɔɌɏɜɌɘɘɌ. ȻɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɞɧ ɝɜɑɐəɔɡ ɚɞɐɑɗɚɎ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɜɑɐəɑɕ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ. 

 

ȼɔɝ. 9. ȰɔɌɏɜɌɘɘɌ. ȻɚɖɌɓɌɞɑɗɔ Ɏɧɝɚɞɧ ɓɌɐəɔɡ  ɚɞɐɑɗɚɎ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ Ɏ ɓɌɎɔɝɔ-

ɘɚɝɞɔ ɚɞ Ɏɑɗɔɣɔəɧ ɝɜɑɐəɑɕ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ. 
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ɖɚɕ,  ɛɜɔ  ɝəɔɒɑəɔɔ  ɖɚɝɞəɚɕ  ɘɌɝɝɧ   ɛɚɗɟɣɌɗɔ 

ɍɚɗɨɤɟɪ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ. ȾɌɖ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɛɜɔ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɘɑəɑɑ 100 

ɘɏ/ɘɘ3 ɏɗɟɍɔəɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɩɞɔɡ 

ɛɜɚɫɎɗɑəɔɕ ɍɧɗɌ Ɏɧɤɑ, ɣɑɘ ɛɜɔ ɍɚɗɨɤɑɕ ɖɚɝɞ-

əɚɕ ɘɌɝɝɑ ɔ ɛɜɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɘ  ɝɜɑɐəɑɘ 

ɎɚɓɜɌɝɞɑ. ɉɞɌ ɚɝɚɍɑəəɚɝɞɨ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɌ 

ɝ ɞɑɘ, ɣɞɚ ɘɔəɔɘɌɗɨəɧɑ ɐɑɠɚɜɘɌɢɔɚəəɧɑ ɔɓ-

ɘɑəɑəɔɫ ɞɑɗ ɛɚɓɎɚəɖɚɎ, ɖɚɞɚɜɧɑ, ɖɌɖ ɔɓɎɑɝɞəɚ, 

ɎɚɓəɔɖɌɪɞ ɛɜɔ ɝəɔɒɑəɔɔ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚ-

ɝɞɔ ɖɚɝɞɔ, ɛɜɔɎɚɐɫɞ ɖ ɘɔɖɜɚɛɚɎɜɑɒɐɑəɔɫɘ ɛɑ-

ɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓɖɔ, ɝɞɔɘɟɗɔɜɟɪɥɔɘ 

ɜɌɓɎɔɞɔɑ ɡɌɜɌɖɞɑɜəɧɡ ɖɚɝɞəɧɡ ɜɌɓɜɌɝɞɌəɔɕ 

[7].  

ȮɧɎɚɐɧ. 

1. ȮɧɝɚɞɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ ɝ Ɏɚɓ-

ɜɌɝɞɚɘ ɔ ɝəɔɒɑəɔɑɘ ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ 

ɖɚɝɞɔ əɑ ɟɘɑəɨɤɌɑɞɝɫ.  

2. ɀɚɜɘɌ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɛɜɚɝɞɜɌəɝɞɎ 

ɛɜɔ ɎɧɜɌɒɑəəɚɘ ɟɘɑəɨɤɑəɔɔ ɖɚɝɞəɚɕ ɘɌɝɝɧ 

ɔɓɘɑəɫɑɞɝɫ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ əɔɒəɑɕ ɛɚɗɚ-

Ɏɔəɑ ɛɚɓɎɚəɚɣəɚɏɚ ɝɞɚɗɍɌ. 

3. ȯɗɟɍɔəɌ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ  ɜɑəɞɏɑ-

əɚɎɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɛɜɑɚɍɜɌ-

ɓɚɎɌəɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɘɑɒɛɚɓɎɚəɖɚɎɧɘɔ ɐɔɝ-

ɖɌɘɔ, ɝ ɎɚɓɜɌɝɞɚɘ ɟɘɑəɨɤɌɪɞɝɫ, Ɍ ɔɓɘɑəɑəɔɫ 

ɛɑɜɑɐəɑɕ ɛɜɚɐɚɗɨəɚɕ ɝɎɫɓɖɔ ɚɝɞɌɪɞɝɫ ɝɞɌɍɔɗɨ-

əɧɘɔ.  

4. ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɛɜɔɓəɌɖɚɎ ɐɔɝɞɜɚɠɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ ɛɚ ɘɑɜɑ ɝəɔɒɑəɔɫ ɘɔəɑɜɌɗɨ-

əɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɔ ɟɘɑəɨɤɌɑɞɝɫ, Ɍ ɔɓɘɑəɑ-

əɔɫ, ɝɎɫɓɌəəɧɑ ɝ ɝɚɝɞɚɫəɔɑɘ ɛɑɜɑɐəɑɕ ɛɜɚ-

ɐɚɗɨəɚɕ ɝɎɫɓɖɔ, ɛɜɔɚɍɜɑɞɌɪɞ ɍɚɗɨɤɟɪ ɣɌɝɞɚɞɟ. 
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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȴɓɟɣɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɐɔəɌɘɔɣɑɝɖɚɕ ɖɚəɞɜɌɝɞəɚɕ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ) Ɏ ɚɢɑəɖɑ ɛɑɜɠɟɓɔɔ ɝɖɑɗɑɞəɧɡ ɘɧɤɢ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ (Ɂȴȹȶ) Ɏ ɝɜɌɎəɑəɔɔ 

ɝ ɛɌɢɔɑəɞɌɘɔ ɍɑɓ Ɂȴȹȶ ɔ ɓɐɚɜɚɎɧɘɔ ɐɚɍɜɚɎɚɗɨɢɌɘɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 56 ɛɌɢɔɑəɞɚɎ, ɔɓ əɔɡ 35 ɛɌɢɔ-

ɑəɞɚɎ ɝ Ɂȴȹȶ ɝɚ ɝɜɑɐəɔɘ ɗɚɐɧɒɑɣəɚ-ɛɗɑɣɑɎɧɘ ɔəɐɑɖɝɚɘ ɐɌɎɗɑəɔɫ (ȷȻȴ) 0,6Ñ0,17, 13 

ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (ȴȭȽ) ɝ əɚɜɘɌɗɨəɧɘ ȷȻȴ ɔ 8 ɓɐɚɜɚɎɧɡ 

ɐɚɍɜɚɎɚɗɨɢɑɎ. ȴɝɛɧɞɟɑɘɧɑ Ɏɧɛɚɗəɫɗɔ ɛɗɌəɞɌɜəɟɪ ɠɗɑɖɝɔɪ Ɏ ɛɚɗɚɒɑəɔɔ ɗɬɒɌ əɌ 

ɝɛɔəɑ Ɏ ɞɚɘɚɏɜɌɠɑ ɝ əɌɛɜɫɒɑəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Ⱦɗ Ɏ ɞɑɣɑəɔɑ 5 ɘɔəɟɞ ɔɗɔ ɐɚ 

ɛɚɫɎɗɑəɔɫ ɗɔɘɔɞɔɜɟɪɥɔɡ ɝɔɘɛɞɚɘɚɎ. ȻɜɚɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ (ȸȻ), Ɏɜɑɘɑəɔ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ȸȻ ɔ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ. 

ȼɑɓɟɗɨɞɌɞɧ. ȻɔɖɚɎɌɫ ȸȻ Ɏ ɛɚɖɚɑ ɔ ɛɜɔ əɌɏɜɟɓɖɑ Ɏ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ɐɚɝɞɚɎɑɜəɚ 

Ɏɧɤɑ, ɣɑɘ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ (ɜ=0,0045, ɜ=0,0003 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). Ȯ ɛɚɐɏɜɟɛɛɑ ɓɐɚ-

ɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ əɑ əɌɍɗɪɐɌɗɚɝɨ ɓəɌɣɔɘɚɏɚ ɟɎɑɗɔɣɑəɔɫ ȸȻ ɛɜɔ əɌɏɜɟɓɖɑ, Ɏ ɚɞɗɔɣɔɑ 

ɚɞ ɏɜɟɛɛɧ Ɂȴȹȶ ɔ ȴȭȽ (ɜ=0,0012, ɜ=0,0001 ɝɚɚɞɎɑɞɝɞɎɑəəɚ). ȻɔɖɚɎɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɖɜɚɎɚɞɚɖɌ ɛɜɔ əɌɏɜɟɓɖɑ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȹȶ ɐɚɝɞɔɏɌɗɌɝɨ ɐɚɝɞɚɎɑɜəɚ ɍɧɝɞɜɑɑ, 

ɣɑɘ Ɏ ɛɚɖɚɑ (ɜ=0,013), ɞɚɏɐɌ ɖɌɖ Ɏ ɏɜɟɛɛɑ Ɂȴȹȶ ɚɝɞɌɎɌɗɌɝɨ əɑɔɓɘɑəəɚɕ. 

ȮɧɎɚɐɧ. ȰɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ ð ɛɑɜɝɛɑɖɞɔɎəɧɕ əɑɔəɎɌɓɔɎəɧɕ  ɘɑ-

ɞɚɐ, ɛɜɔ ɛɚɘɚɥɔ ɖɚɞɚɜɚɏɚ Ɏɚɓɘɚɒəɚ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɑ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɚɞɎɑɞ 

əɌ əɌɏɜɟɓɖɟ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ 

ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. ȸɑɞɚɐ ɘɚ-

ɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɖɚəɝɑɜɎɌɞɔɎəɚɕ 

ɞɑɜɌɛɔɔ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɝɞɔɘɟɗɫɢɔɪ ɜɚɝɞɌ ɔ/ɔɗɔ ɜɌɓɎɔɞɔɫ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ 

Ɏ ɔɤɑɘɔɓɔɜɚɎɌəəɚɕ  ɘɧɤɢɑ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ, ɡɜɚəɔɣɑɝɖɌɫ ɔɤɑɘɔɫ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ,  ɘɧɤɑɣəɌɫ ɛɑɜɠɟɓɔɫ, ɌɜɞɑɜɔɌɗɨəɧɕ ɖɜɚɎɚɞɚɖ, ɗɚɐɧɒɑɣ-
əɚ-ɛɗɑɣɑɎɚɕ ɔəɐɑɖɝ ɐɌɎɗɑəɔɫ. 
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urpose.  Explore the possibilities of a dynamic contrast magnetic resonance ima ging 
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gadolinium -based contrast media administration (GdDPA). Peak tissue perfusion (TP),  time -

to-peak TP and time -to-peak arterial input flow (AIF) were measured.  

Results.   Peak rest TP of 21 controls was significantly higher than in PAD patients 

(p=0.0045), as w ell as peak exercise TP (p=0.0003). Intergroup analysis showed no post -

exercise TP increase in healthy volunteers (p=0.06), at the opposite there was a significantly 

post -exercise peak TP increase in PAD patients (p=0.0012) and IHD controls (p=0.0001). 

Post-exercise time -to-peak AIF in PAD patients didnõt differ from the rest one, whereas in 

controls it was significantly lower (p=0.013). No contrast -related complications were 

matched.  

Conclusions.  Contrast -enhanced MRI is safe and effective method for skele tal mu s-

cle perf usion evaluation which strongly distinguishes PAD patients from those with normal 

limb flow. This method may be useful in a PAD treatment evaluation, sport medicine and 

exper imental research.  

 
Keywords: contrast -enhanced MRI, peripheral arte ry disease, tissue perf u-

sion, arterial input flow, ankle -brachial index.  
 

 

 

 

 

ɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɝɞɑəɚɓɔɜɟɪɥɑɏɚ 

ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ Ɏ ɚɍɥɑɕ ɛɚɛɟɗɫɢɔɔ ɛɚ ɐɌəəɧɘ 

ɜɫɐɌ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɚɝɞɌɎ-

ɗɫɑɞ ɚɞ 3% ɐɚ 10%, ɎɚɓɜɌɝɞɌɫ ɐɚ 15ð20% Ɏ 

ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝɞɌɜɤɑ 70 ɗɑɞ [1, 2]. ȼɌɝɣɑɞ-

əɌɫ ɑɒɑɏɚɐəɌɫ ɣɌɝɞɚɞɌ ɜɌɓɎɔɞɔɫ ɖɜɔɞɔɣɑɝɖɚɕ 

ɔɤɑɘɔɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɎɌɜɨɔɜɟɑɞ ɚɞ 500 

ɐɚ 1000 ɝɗɟɣɌɑɎ əɌ 1 ɘɔɗɗɔɚə əɌɝɑɗɑəɔɫ [3]. 

ȰɔɌɏəɚɝɞɔɖɌ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɔ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ əɌ ɚɝəɚɎɌəɔɔ Ɏɑɐɟɥɑɏɚ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɝɔɘɛɞɚɘɌ ð ɛɑɜɑɘɑɒɌɪɥɑɕɝɫ ɡɜɚɘɚ-

ɞɧ ð ɚɍɧɣəɚ əɑ ɛɜɑɐɝɞɌɎɗɫɑɞ ɞɜɟɐəɚɝɞɑɕ, ɚɐəɌ-

ɖɚ ɓɌɣɌɝɞɟɪ ɓɌɍɚɗɑɎɌəɔɑ ɛɜɚɞɑɖɌɑɞ Ɏ ɗɌɞɑəɞəɚɕ 

ɠɚɜɘɑ ɔɗɔ ɛɜɚɫɎɗɫɑɞɝɫ Ɍɞɔɛɔɣəɚɕ ɝɔɘɛɞɚɘɌ-

ɞɔɖɚɕ, ɣɞɚ ɞɜɑɍɟɑɞ ɛɜɔɘɑəɑəɔɫ ɔəɝɞɜɟɘɑəɞɌɗɨ-

əɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ [4]. Ȼɚ ɐɌəəɧɘ 

Edinburgh Artery Study ɔɓ ɍɚɗɑɑ, ɣɑɘ 1500 ɛɌ-

ɢɔɑəɞɚɎ ɝɔɘɛɞɚɘɧ ɛɑɜɑɘɑɒɌɪɥɑɕɝɫ ɡɜɚɘɚɞɧ 

ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ ɗɔɤɨ ɟ 4,5%, Ɏ 8% ɝɗɟɣɌɑɎ Ɏɧ-

ɫɎɗɫɗɔɝɨ ɓəɌɣɔɘɧɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɞɚɖɌ ɛɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɘɛɞɚɘɌɞɔɖɔ,  ɍɚɗɑɑ 

16% ɛɌɢɔɑəɞɚɎ ɔɘɑɗɔ ɚɞɖɗɚəɑəɔɫ ɚɞ əɚɜɘɧ ɛɚ 

ɐɌəəɧɘ ɔəɝɞɜɟɘɑəɞɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ [5]. Ȯ ɖɜɟɛəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ PARTNERS 

ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ ɚɖɚɗɚ 7000 ɣɑɗɚɎɑɖ (ɛɌɢɔɑə-

ɞɧ ɝɞɌɜɤɑ 70 ɗɑɞ, Ɍ ɞɌɖɒɑ ɗɔɢɌ Ɏ ɎɚɓɜɌɝɞɑ 50ð

69 ɗɑɞ ɝ ɠɌɖɞɚɜɌɘɔ ɜɔɝɖɌ ɜɌɓɎɔɞɔɫ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɌ). ȻɚɜɌɒɑəɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ ɍɧ-

ɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɟ 29% ɚɍɝɗɑɐɚɎɌəəɧɡ, ɛɜɔ-

ɣɑɘ ɗɔɤɨ ɟ 5,5% ɛɌɢɔɑəɞɚɎ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑə-

əɚɑ ɓɌɍɚɗɑɎɌəɔɑ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɖɗɌɝɝɔɣɑɝɖɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɛɑɜɑɘɑɒɌɪɥɑɕɝɫ ɡɜɚ-

ɘɚɞɧ [6]. Ȼɚɡɚɒɔɑ ɐɌəəɧɑ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɔ Ɏ 

əɑɖɚɞɚɜɧɡ ɐɜɟɏɔɡ ɖɜɟɛəɧɡ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑ-

ɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ [7]. 

Ȼɚ ɐɌəəɧɘ ȸɑɒɚɍɥɑɝɞɎɑəəɚɏɚ ɝɚɏɗɌɝɔ-

ɞɑɗɨəɚɏɚ ɐɚɖɟɘɑəɞɌ ɛɚ Ɏɑɐɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ 

ɓɌɍɚɗɑɎɌəɔɑɘ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ (TASC 

II) ɟ 5ð10% ɛɌɢɔɑəɞɚɎ ɝ ɍɑɝɝɔɘɛɞɚɘəɧɘ ɔɗɔ 

ɘɌɗɚɝɔɘɛɞɚɘəɧɘ ɞɑɣɑəɔɑɘ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑ-

ɘɔɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ (Ɂȴȹȶ) Ɏ ɞɑɣɑəɔɑ ɛɫ-

ɞɔ ɗɑɞ ɜɌɓɎɔɎɌɑɞɝɫ ɖɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɖɜɔ-

ɞɔɣɑɝɖɚɕ ɔɤɑɘɔɔ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ (III-IV 

ɝɞɌɐɔɔ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɀɚəɞɑɕəɌ) [8].  ȿɣɔ-

ɞɧɎɌɫ ɣɌɝɞɚɑ əɑɝɚɎɛɌɐɑəɔɑ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɓɌɍɚɗɑɎɌəɔɫ ɝɚ ɝɞɑɛɑəɨɪ ɑɏɚ ɞɫɒɑɝɞɔ, 

ɎɚɓəɔɖɌɪɞ ɝɗɚɒəɚɝɞɔ Ɏ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɍɗɔɞɑɜɔɜɟɪɥɑɏɚ ɌɞɑɜɚɝɖɗɑɜɚɓɌ Ɍɜɞɑɜɔɕ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ.  

ȴɓɘɑɜɑəɔɑ  ɗɚɐɧɒɑɣəɚ-ɛɗɑɣɑɎɚɏɚ ɔəɐɑɖɝɌ 

ɐɌɎɗɑəɔɫ (ȷȻȴȰ) ð ɤɔɜɚɖɚ ɛɜɔɘɑəɫɑɘɧɕ Ɏ ɜɟ-

ɞɔəəɚɕ ɛɜɌɖɞɔɖɑ ɘɑɞɚɐ ɖɌɖ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ, 

ɞɌɖ ɔ ɐɗɫ ɚɢɑəɖɔ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɗɑɣɑəɔɫ 

Ɂȴȹȶ, ɚɐəɌɖɚ, ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɜɌɒɑəəɧɘ 

ɖɌɗɨɢɔəɚɓɚɘ ɌɜɞɑɜɔɌɗɨəɚɕ ɝɞɑəɖɔ (əɌɛɜɔɘɑɜ, 

ɛɜɔ ɝɌɡɌɜəɚɘ ɐɔɌɍɑɞɑ, ɝɑɜɐɑɣəɚɕ əɑɐɚɝɞɌɞɚɣ-

əɚɝɞɔ) ɑɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ əɑɢɑɗɑɝɚɚɍɜɌɓəɚ. Ȱɟɛ-

ɗɑɖɝəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ Ɍɜɞɑɜɔɕ 

ɔ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ð ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɚɢɑəɔɞɨ ɝɞɑɛɑəɨ ɔ ɗɚɖɌɗɔɓɌɢɔɪ 

ɝɞɑəɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ, əɚ ɝ ɔɡ ɛɚɘɚɥɨɪ 

ɞɜɟɐəɚ ɚɢɑəɔɞɨ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɖɚəɝɑɜɎɌɞɔɎ-

əɚɕ ɞɑɜɌɛɔɔ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ, ɎɎɔɐɟ əɑɍɚɗɨ-

ɤɔɡ ɔɓɘɑəɑəɔɕ əɌ ɘɌɖɜɚɝɚɝɟɐɔɝɞɚɘ ɟɜɚɎəɑ ɔɗɔ 

ɔɡ ɚɞɝɟɞɝɞɎɔɫ. ȮɧɤɑɚɍɚɓəɌɣɑəəɧɑ ɘɑɞɚɐɧ əɑ 

ɐɌɪɞ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɚ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ,  

ɔɝɝɗɑɐɚɎɌəɔɑ ɖɚɞɚɜɚɕ ɘɚɏɗɚ ɍɧ ɛɚɘɚɣɨ Ɏ əɑɔə-

ɎɌɓɔɎəɚɕ ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑə-

ɞɚɎ ɝ Ɂȴȹȶ ɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚəɝɑɜɎɌɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ. 

 Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɚɝɞɟɛɑə ɜɫɐ ɘɑɞɚɐɚɎ, 

ɛɚɓɎɚɗɫɪɥɔɡ ɝɟɐɔɞɨ ɚ ɝɞɑɛɑəɔ ɘɧɤɑɣəɚɕ ɛɑɜ-

ɠɟɓɔɔ. ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

ɐɌɎəɚ  ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɜɌɓɗɔɣ-

əɧɡ ɚɜɏɌəɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝɑɜɐɢɌ ɔ ɝɚɝɟɐɚɎ [9]. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ ɞɖɌəɔ ɘɑɞɚɐɚɘ ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ ð ɛɑɜɝɛɑɖɞɔɎ-

əɧɕ  ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ  ɘɑɞɚɐ,  ɚɝəɚɎɌəəɧɕ  əɌ  

ȼ 
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ɛɚɗɟɣɑəɔɔ ɝɑɜɔɔ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɠɚəɑ ɎɎɑɐɑ-

əɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, əɑ ɛɜɚəɔɖɌɪɥɑɏɚ 

ɣɑɜɑɓ ɢɔɞɚɛɗɌɓɘɌɞɔɣɑɝɖɟɪ ɘɑɘɍɜɌəɟ Ɏɚ Ɏəɟɞ-

ɜɔɖɗɑɞɚɣəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ (ɏɌɐɚɗɔəɔɫ ɐɔɩɞɔɗ-

ɛɑəɞɌɌɢɑɞɌɞɌ (GdDTPA)) ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɑɘ ɖɔəɑɞɔɖɔ ɑɏɚ əɌɖɚɛɗɑəɔɫ ɔ ɎɧɎɑɐɑ-

əɔɫ [10]. 

Ȯ ɝɑɜɔɔ ɔɝɝɗɑɐɚɎɌəɔɕ ɛɚɖɌɓɌəɌ ɝɛɚɝɚɍ-

əɚɝɞɨ ɘɑɞɚɐɌ ɚɞɗɔɣɌɞɨ ɛɌɢɔɑəɞɚɎ ɝ  Ɂȴȹȶ ɚɞ  

ɏɜɟɛɛɧ ɖɚəɞɜɚɗɫ əɌ ɚɝəɚɎɌəɔɔ ɚɢɑəɖɔ ɛɚɖɌɓɌ-

ɞɑɗɑɕ ɛɑɜɠɟɓɔɔ ɘɧɤɢ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ Ɏ 

ɛɚɖɚɑ ɔ ɛɜɔ əɌɏɜɟɓɖɑ [11 - 16].  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 35 ɛɌɢɔ-

ɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣ-

əɚɝɞɑɕ (IIðIII ɝɞɌɐɔɔ ɛɚ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɀɚəɞɑɕ-

əɌ-ȻɚɖɜɚɎɝɖɚɏɚ) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 47 ɐɚ 76 ɗɑɞ 

(ɏɜɟɛɛɌ I), 13 ɛɌɢɔɑəɞɚɎ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚɗɑɓ-

əɨɪ ɝɑɜɐɢɌ (ȴȭȽ) ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔɤɑɘɔɔ ɖɚ-

əɑɣəɚɝɞɑɕ  Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 32 ɐɚ 67 ɗɑɞ (ɏɜɟɛɛɌ II) 

ɔ 8 ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 24 ɐɚ 

51 ɏɚɐɌ (ɏɜɟɛɛɌ III).  

Ȯ ɏɜɟɛɛɟ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ɎɖɗɪɣɌɗɔɝɨ 

ɘɟɒɣɔəɧ ɔ ɒɑəɥɔəɧ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ 

əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ Ɍɞɑɜɚɝɖɗɑɜɚɞɔɣɑɝɖɚɏɚ ɏɑ-

əɑɓɌ II-III ɝɞɌɐɔɔ ɔ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜɞɔəɚɕ ɛɑ-

ɜɑɘɑɒɌɪɥɑɕɝɫ ɡɜɚɘɚɞɧ. ȶɜɔɞɑɜɔɫɘɔ ɔɝɖɗɪɣɑ-

əɔɫ ɫɎɗɫɗɔɝɨ ɛɑɜɑəɑɝɑəəɚɑ ɘɑəɑɑ ɣɑɘ ɓɌ 6 ɘɑ-

ɝɫɢɑɎ ɚɝɞɜɚɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɑ ɝɚɍɧɞɔɑ, 

ɖɜɔɞɔɣɑɝɖɌɫ ɔɤɑɘɔɫ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, 

əɌɗɔɣɔɑ ɚɍɤɔɜəɧɡ ɞɜɚɠɔɣɑɝɖɔɡ ɐɑɠɑɖɞɚɎ ɖɚ-

ɒɔ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɞɫɒɑɗɌɫ ɛɚɣɑɣəɌɫ əɑɐɚ-

ɝɞɌɞɚɣəɚɝɞɨ ɝɚ ɝɖɚɜɚɝɞɨɪ ɖɗɟɍɚɣɖɚɎɚɕ ɠɔɗɨ-

ɞɜɌɢɔɔ ɘɑəɑɑ 30 ɘɗ/ɘɔə, ɐɑɖɚɘɛɑəɝɔɜɚɎɌəəɌɫ 

ɡɜɚəɔɣɑɝɖɌɫ ɝɑɜɐɑɣəɌɫ əɑɐɚɝɞɌɞɚɣəɚɝɞɨ, ɚəɖɚ-

ɗɚɏɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ Ɏ ɌəɌɘəɑɓɑ, Ɍ ɞɌɖɒɑ 

əɌɗɔɣɔɑ ɚɍɥɔɡ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɕ ɖ ɛɜɚɎɑɐɑ-

əɔɪ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ. Ȯɝɑ 

ɛɌɢɔɑəɞɧ ɛɜɚɡɚɐɔɗɔ ɝɞɌɢɔɚəɌɜəɚɑ ɗɑɣɑəɔɑ əɌ 

ɍɌɓɑ ɚɞɐɑɗɌ Ɍəɏɔɚɗɚɏɔɔ ȴəɝɞɔɞɟɞɌ ȶɗɔəɔɣɑɝɖɚɕ 

ȶɌɜɐɔɚɗɚɏɔɔ ɔɘɑəɔ Ȭ.ȷ. ȸɫɝəɔɖɚɎɌ ɀȯȭȿ 

ȼȶȹȻȶ ȸȳ ȼɀ. Ȼɚɘɔɘɚ ɝɞɌəɐɌɜɞəɚɏɚ ɗɑɣɑəɔɫ, 

əɌɛɜɌɎɗɑəəɚɏɚ əɌ ɖɚɜɜɑɖɢɔɪ ɘɚɐɔɠɔɢɔɜɟɑɘɧɡ 

ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ (ɌəɞɔɌəɏɔəɌɗɨəɌɫ, ɏɔɛɚɞɑəɓɔɎ-

əɌɫ, ɗɔɛɔɐɝəɔɒɌɪɥɌɫ, ɌəɞɔɌɏɜɑɏɌəɞəɌɫ ɞɑɜɌ-

ɛɔɫ), ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɝɫ ɖɟɜɝ ɔəɠɟɓɔɚəəɚɕ 

ɞɑɜɌɛɔɔ ɝɔəɞɑɞɔɣɑɝɖɔɘɔ ɌəɌɗɚɏɌɘɔ ɛɜɚɝɞɌ-

ɏɗɌəɐɔəɌ E1 (ɌɗɛɜɚɝɞɌɐɔɗ 60ð100 ɘɖɏ/ɝɟɞ), Ɍ 

ɞɌɖɒɑ ɝɑɌəɝɧ ɞɜɑəɔɜɚɎɚɣəɚɕ ɡɚɐɨɍɧ əɌ ɞɜɑɐ-

ɘɔɗɑ. 

ȯɜɟɛɛɌ ɔɝɛɧɞɟɑɘɧɡ ɝ ɔɤɑɘɔɣɑɝɖɚɕ ɍɚ-

ɗɑɓəɨɪ ɝɑɜɐɢɌ ɍɑɓ Ɂȴȹȶ ɞɌɖɒɑ ɝɚɝɞɚɫɗɌ ɔɓ ɛɌ-

ɢɔɑəɞɚɎ ɟɖɌɓɌəəɚɏɚ ɚɞɐɑɗɑəɔɫ, əɌɡɚɐɔɎɤɔɡɝɫ 

əɌ ɛɗɌəɚɎɚɕ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɚ ɛɚɎɚɐɟ ɚɝəɚɎ-

əɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɚɗɟɣɌɗɔ əɑɚɍ-

ɡɚɐɔɘɟɪ ɌəɞɔɌəɏɔəɌɗɨəɟɪ, ɏɔɛɚɞɑəɓɔɎəɟɪ, Ɍə-

ɞɔɌɏɜɑɏɌəɞəɟɪ ɔ ɏɔɛɚɗɔɛɔɐɑɘɔɣɑɝɖɟɪ ɞɑɜɌ-

ɛɔɪ, ɣɌɝɞɔ ɔɓ əɔɡ ɎɛɚɝɗɑɐɝɞɎɔɔ ɍɧɗɌ Ɏɧɛɚɗəɑ-

əɌ ɖɚɜɚəɌɜəɌɫ ɌəɏɔɚɛɗɌɝɞɔɖɌ ɝɚ ɝɞɑəɞɔɜɚɎɌəɔ-

ɑɘ. Ȼɑɜɑɐ Ɏɖɗɪɣɑəɔɑɘ Ɏ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔ-

ɗɌɝɨ ɚɢɑəɖɌ ɖɗɔəɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɟɞɑɘ 

ɚɛɜɚɝɌ, ɔɓɘɑɜɑəɔɑ ɗɚɐɧɒɑɣəɚ-ɛɗɑɣɑɎɚɏɚ ɔəɐɑɖ-

ɝɌ ɐɌɎɗɑəɔɫ ɔ ɛɜɚɎɑɐɑəɔɑ ɞɑɝɞɌ ɤɑɝɞɔɘɔəɟɞəɚɕ 

ɡɚɐɨɍɧ. ȻɌɢɔɑəɞɧ, ɛɜɑɐɦɫɎɗɫɪɥɔɑ ɒɌɗɚɍɧ əɌ 

ɍɚɗɔ Ɏ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɫɡ ɛɜɔ ɡɚɐɨɍɑ ɔ/ɔɗɔ 

ɔɘɑɪɥɔɑ ɝəɔɒɑəəɧɕ ȷȻȴ, əɑ ɎɖɗɪɣɌɗɔɝɨ Ɏ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɔ əɌɛɜɌɎɗɫɗɔɝɨ əɌ ɐɚɚɍɝɗɑɐɚɎɌ-

əɔɑ.  

Ȼɜɚɞɚɖɚɗ ȸȼȾ.  

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ ɘɧɤɢ ɏɚɗɑəɑɕ 

Ɏɧɛɚɗəɫɗɚɝɨ əɌ ȸȼ-ɞɚɘɚɏɜɌɠɑ çMagnetom 

Avantoè, 1,5 Ⱦɗ (Siemens AG, Germany) ɝ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɑɘ ɛɚɎɑɜɡəɚɝɞəɚɕ ɜɌɐɔɚɣɌɝɞɚɞəɚɕ ɖɌ-

ɞɟɤɖɔ ɐɗɫ ɞɑɗɌ. ȻɌɢɔɑəɞɧ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏ ɖɌ-

əɌɗɑ ɞɚɘɚɏɜɌɠɌ Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɝɛɔəɑ əɚ-

ɏɌɘɔ Ɏɛɑɜɑɐ, ɖɌɞɟɤɖɌ ɢɑəɞɜɔɜɚɎɌɗɌɝɨ əɌ 

ɟɜɚɎəɑ ɘɌɖɝɔɘɌɗɨəɚɏɚ  ɚɍɦɑɘɌ ɏɚɗɑəɔ. ȽɞɌə-

ɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ 

2 ɠɌɓɧ: ɔɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ Ɏ ɛɚɖɚɑ ɔ ɛɜɔ 

əɌɏɜɟɓɖɑ. ȴɝɝɗɑɐɚɎɌəɔɑ  Ɏ  ɛɚɖɚɑ ɎɖɗɪɣɌɗɚ Ɏ ɝɑ- 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.  ȰɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ.  ȺɍɜɌɍɚɞɖɌ ɐɌəəɧɡ. 

Ɍ - Ⱥɛɜɑɐɑɗɑəɔɑ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ. ɍ - ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ: Ɏɑɜɡəɔɑ ɖɜɔɎɧɑ ɝ ɜɌəəɔɘ ɛɔɖɚɘ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɞ  ɔəɞɑəɝɔɎəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, əɔɒəɔɑ ð ɛɚɗɚɏɔɑ ð ɞɖɌəɑɎɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɛɚɖɚɑ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɍɫ ɞɚɛɚɏɜɌɘɘɟ (ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ TrueFISP, ɛɚ 

3 ɝɜɑɓɌ Ɏ 2-ɡ ɛɗɚɝɖɚɝɞɫɡ, ɛɚɛɑɜɑɣəɚɕ ɔ ɠɜɚə-

ɞɌɗɨəɚɕ), ɝɑɜɔɪ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɜɚəɌɗɨəɚɕ 

ɛɜɚɑɖɢɔɔ (Ⱦ2-trufi) ɔ ɛɑɜɠɟɓɔɚəəɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɘɧɤɢ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ-

ɝɞɔ TurboFLASH. ȶɚəɞɜɌɝɞəɧɕ ɛɜɑɛɌɜɌɞ əɌ ɚɝ-

əɚɎɑ GdDTPA ɎɎɚɐɔɗɝɫ ɎəɟɞɜɔɎɑəəɚ ɍɚɗɪɝəɚ 

ɛɜɔ ɛɚɘɚɥɔ ɌɎɞɚɘɌɞɔɣɑɝɖɚɏɚ ɔəɒɑɖɞɚɜɌ 

çOptistarè ɝɚ ɝɖɚɜɚɝɞɨɪ 3 ɘɗ/ɝ Ɏ ɝɞɌəɐɌɜɞəɚɕ 

ɐɚɓɑ (0,1 ɘɘɚɗɨ/ɖɏ). ȺɐəɚɎɜɑɘɑəəɚ ɛɜɚɔɝɡɚɐɔɗɚ 

ɝɖɌəɔɜɚɎɌəɔɑ əɌ 5 ɟɜɚɎəɫɡ Ɏ ɛɚɛɑɜɑɣəɚɕ ɛɗɚɝ-

ɖɚɝɞɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɑɜɠɟɓɔɔ Ɏɚ Ɏɜɑɘɫ 

əɌɏɜɟɓɖɔ, ɎɞɚɜɌɫ ɠɌɓɌ, ɛɜɚɎɚɐɔɗɚɝɨ ɛɚ ɞɚɕ ɒɑ 

ɝɡɑɘɑ ɛɚɝɗɑ ɠɗɑɖɝɔɔ/ɩɖɝɞɑəɓɔɔ ɝɞɚɛ Ɏ ɛɚɗɚɒɑ-

əɔɔ ɗɬɒɌ əɌ ɝɛɔəɑ Ɏ ɞɑɣɑəɔɑ 5 ɘɔəɟɞ Ɏ ɏɜɟɛɛɌɡ 

II ð III ɔ ɐɚ ɛɚɫɎɗɑəɔɫ ɗɔɘɔɞɔɜɟɪɥɔɡ ɝɔɘɛɞɚ-

ɘɚɎ ɔɤɑɘɔɔ Ɏ ɏɜɟɛɛɑ I (Ɏ ɝɜɑɐəɑɘ 90 ɝɑɖɟəɐ). 

ȬəɌɗɔɓ ɐɌəəɧɡ. 

ȰɌəəɧɑ ɚɍɜɌɍɌɞɧɎɌɗɔɝɨ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚ-

ɏɜɌɘɘɧ Siemens Mean Curve. ȹɌ ɚɝəɚɎɌəɔɔ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ 

ɛɑɜɑɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɔɗɔ ɐɜɟɏɔɡ Ɍɜɞɑɜɔɕ 

ɏɚɗɑəɔ (Ɏ ɝɗɟɣɌɑ ɚɖɖɗɪɓɔɔ ɛɑɜɎɚɕ) ɔ ɝɔɏəɌɗɌ, 

ɛɚɗɟɣɑəəɚɏɚ ɚɞ ɛɑɜɑɐəɑɕ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ 

ɘɧɤɢɧ ɛɟɞɑɘ ɟɝɞɌəɚɎɖɔ ɚɍɗɌɝɞɔ ɔəɞɑɜɑɝɌ Ɏ ɑɬ 

ɛɜɚɑɖɢɔɔ, ɍɧɗɔ ɛɚɝɞɜɚɑəɧ ɖɜɔɎɧɑ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɝɔɏəɌɗɌ. ȺɢɑəɔɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ:  ɛɔɖɚɎɌɫ ɘɧɤɑɣəɌɫ ɛɑɜɠɟɓɔɫ (ȸȻ) Ɏ ɛɚɖɚɑ 

ɔ ɛɚɝɗɑ əɌɏɜɟɓɖɔ (ɛɚɖ/əɌɏɜ), Ɏɜɑɘɫ ɐɚɝɞɔɒɑəɔɫ 

ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ 

Ɏ ɛɚɖɚɑ ɔ ɛɜɔ əɌɏɜɟɓɖɑ. 

 Ȯ ɏɜɟɛɛɑ ɖɚəɞɜɚɗɫ ɔ əɚɜɘɧ ɌəɌɗɔɓɔɜɚɎɌ-

ɗɔɝɨ ɛɚɖɌɓɌɞɑɗɔ ɛɚ ɛɜɌɎɚɕ əɔɒəɑɕ ɖɚəɑɣəɚɝɞɔ, 

Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ð ɐɌəəɧɑ  ɝɔɘɛ-

ɞɚɘəɚɕ ɖɚəɑɣəɚɝɞɔ. 

 ȹɌ ɜɔɝɟəɖɑ 1 ɛɜɑɐɝɞɌɎɗɑə ɛɜɚɢɑɝɝ ɚɍɜɌ-

ɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. Ȯɑɜɡəɔɑ ɖɜɔɎɧɑ ɝ 

ɜɌəəɔɘ ɛɔɖɚɘ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɖɚɑ  əɌ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɖɚəɑɣəɚ-

ɝɞɫɡ, əɔɒəɔɑ ð ɛɚɗɚɏɔɑ ð ɞɖɌəɑɎɚɕ ɛɑɜɠɟɓɔɔ Ɏ 

ɛɚɖɚɑ. 

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ. 

ȺɝəɚɎəɧɑ ɌəɌɗɔɓɔɜɟɑɘɧɑ ɛɚɖɌɓɌɞɑɗɔ ɫɎ-

ɗɫɪɞɝɫ əɑɛɜɑɜɧɎəɧɘɔ ɛɑɜɑɘɑəəɧɘɔ ɔ ɛɜɑɐ-

ɝɞɌɎɗɑəɧ ɖɌɖ ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ Ñ ɝɞɌəɐɌɜɞəɚɑ 

ɚɞɖɗɚəɑəɔɑ ɔɗɔ ɘɑɐɔɌəɌ [25; 75 ɛɜɚɢɑəɞɔɗɔ]. 

Ȯɝɑ Ɏɧɍɚɜɖɔ ɛɚɐɎɑɜɏɌɗɔɝɨ ɌəɌɗɔɓɟ əɌ əɚɜɘɌɗɨ-

əɚɝɞɨ ɝ ɛɚɘɚɥɨɪ ɞɑɝɞɌ ȶɚɗɘɚɏɚɜɚɎɌ-ȽɘɔɜəɚɎɌ. 

ȬəɌɗɔɓ ɏɜɟɛɛ əɌ ɝɚɛɚɝɞɌɎɔɘɚɝɞɨ ɛɜɚɎɚɐɔɗɝɫ 

ɛɜɔ ɛɚɘɚɥɔ ɞɑɝɞɌ ȸɌəəɌ-ȿɔɞəɔ ɔ ɘɑɞɚɐɌ ɞɌɍ-

ɗɔɢ ɝɚɛɜɫɒɑəəɚɝɞɔ 2ɡ2, ɖɜɔɞɑɜɔɫ ɀɔɤɑɜɌ. 

ȽɜɌɎəɑəɔɑ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ Ɏɧɛɚɗəɫɗɚɝɨ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ əɑɛɌɜəɚɏɚ t-ɞɑɝɞɌ (ɐɗɫ əɚɜɘɌɗɨ-

əɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ) ɔ ɞɑɝɞɌ ȸɌəəɌ-ȿɔɞəɔ (ɐɗɫ 

əɑɛɜɌɎɔɗɨəɚɏɚ ɜɌɝɛɜɑɐɑɗɑəɔɫ). ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ 

ɌəɌɗɔɓ Ɏɧɛɚɗəɫɗɝɫ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘɧ 

GraphPad Prism5.  

ȼɑɓɟɗɨɞɌɞɧ. 

ȽɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɝɛɧɞɟɑ-

ɘɧɡ ɛɜɑɐɝɞɌɎɗɑəɌ Ɏ ɞɌɍɗɔɢɑ ʈ1. ȬəɌɗɔɓɔɜɟɑ-

ɘɧɑ ɏɜɟɛɛɧ ɝ Ɂȴȹȶ ɔ ɍɑɓ ɍɧɗɔ ɝɚɛɚɝɞɌɎɔɘɧ ɛɚ 

ɚɝəɚɎəɧɘ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ. 

ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑəəɧɘ ɐɌəəɧɘ, ɛɔɖɚɎɌɫ 

ɔəɞɑəɝɔɎəɚɝɞɨ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ (ȸȻ) Ɏ ɛɚ-

ɖɚɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ ɖɚ-

əɑɣəɚɝɞɑɕ  əɔɒɑ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨəɚɕ ɏɜɟɛɛɑ ɍɑɓ 

Ɂȴȹȶ (6,34Ñ2,9 vs 7,55Ñ1,38, ɜ=0,0045), Ɏ ɞɚɘ 

ɣɔɝɗɑ ɛɜɔ ɚɞɐɑɗɨəɚɘ ɝɜɌɎəɑəɔɔ ɝ ɝɚɛɚɝɞɌɎɔɘɚɕ 

ɛɚ ɛɚɗɟ ɔ ɎɚɓɜɌɝɞɟ ɏɜɟɛɛɚɕ ɍɚɗɨəɧɡ ɔɤɑɘɔɣɑ-

ɝɖɚɕ ɍɚɗɑɓəɨɪ ɝɑɜɐɢɌ (6,34Ñ2,9 vs 7,41Ñ1,3, 

ɜ=0,016).   

Ȼɚɝɗɑ Ɏɧɛɚɗəɑəɔɫ ɛɜɑɐɗɚɒɑəəɚɕ əɌɏɜɟɓ-

ɖɔ ɞɌɖɒɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ 

ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɑɜɠɟ-

ɓɔɔ   ɘɑɒɐɟ  ɏɜɟɛɛɌɘɔ   (8,13Ñ2,3 vs 11,88Ñ3,83,  

ȾɌɍɗɔɢɌ ʈ1.    ȽɜɌɎəɔɞɑɗɨəɌɫ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ ɔɝɛɧɞɟɑɘɧɡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʨʫʧʧʘ I 

(ʍʀʅʂ), n=35 

ɻʨʫʧʧʘ II  (ʀɹʉ ʙʝʟ 

ʍʀʅʂ), n=13 

ɻʨʫʧʧʘ III  (ʟʜʦʨʦʚʳʝ ʜʦʙʨʦ-

ʚʦʣʴʮʳ),n=8 

ɺʦʟʨʘʩʪ, ʣʝʪ 61Ñ8 57Ñ11* 40Ñ10 

ɾʝʥʩʢʠʡ ʧʦʣ, n 3 (8,5%) 3 (23%)
 2 (25%)* 

ʃʦʜʳʞʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʠʥʜʝʢʩ 

ʜʘʚʣʝʥʠʷ 

0,6Ñ0,17 1Ñ0,1 1Ñ0,1 

ʂʫʨʝʥʠʝ, n 18 (51%) 4 (28%)* 2 (25%)* 

ɸʥʘʤʥʝʟ ʢʫʨʝʥʠʷ, n 14 (40%) 4 (30%)* 2(25%)* 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜ-

ʮʘ, n 

28 (80%) 13 (100%)* 0 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, n 33 (93%) 13 (100%)* 0 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, n 8 (23%) 2 (15%)* 0 

ʉʪʝʥʪʠʨʦʚʘʥʠʝ  ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʝʡ, n 

4 (12%) 0 0 

ʐʫʥʪʠʨʦʚʘʥʠʝ  ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʝʡ, n 

4 (12%) 0 0 

* p>0,05     
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ɜ=0,0003 ɐɗɫ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ɔ ɍɑɓ Ɂȴȹȶ; 

8,13Ñ2,3 vs 12,22Ñ3,34, ɜ<0,0001 ɐɗɫ ɛɌɢɔɑəɞɚɎ 

ɝ Ɂȴȹȶ ɔ ȴȭȽ ɍɑɓ Ɂȴȹȶ). ȰɚɝɞɚɎɑɜəɧɡ ɜɌɓɗɔ-

ɣɔɕ ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȻ 

Ɏ ɛɚɖɚɑ ɔ ɛɜɔ əɌɏɜɟɓɖɑ ɘɑɒɐɟ ɛɚɐɏɜɟɛɛɌɘɔ ɛɌ-

ɢɔɑəɞɚɎ ɝ əɚɜɘɌɗɨəɧɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɑɘ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɑɕ  (ɍɚɗɨəɧɡ ȴȭȽ ɔ ɓɐɚɜɚɎɧɡ 

ɐɚɍɜɚɎɚɗɨɢɑɎ) əɑ əɌɍɗɪɐɌɗɚɝɨ. 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ ɛɑɜɑɘɑɒɌɪɥɑɕɝɫ 

ɡɜɚɘɚɞɚɕ ɛɚɖɌɓɌɞɑɗɨ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

ȸȻ ɓəɌɣɔɘɚ ɟɎɑɗɔɣɔɎɌɗɝɫ ɛɜɔ əɌɏɜɟɓɖɑ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɐɌəəɧɘɔ ɛɚɖɚɫ (8,13Ñ2,3 vs 

6,34Ñ2,9, ɜ=0,0012). ȻɔɖɚɎɌɫ ɔəɞɑəɝɔɎəɚɝɞɨ 

ɛɑɜɠɟɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ ɟɎɑɗɔɣɔɎɌɗɌɝɨ ɛɚ ɚɞəɚ-

ɤɑəɔɪ ɖ ɛɚɖɌɓɌɞɑɗɪ ɛɚɖɚɫ ɔ Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑə-

ɞɚɎ ɝ ȴȭȽ (12,22Ñ3,34 vs 7,41Ñ1,3, ɜ=0,0001), 

ɞɚɏɐɌ ɖɌɖ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ ɜɌɓɗɔɣɔɑ 

ɔɘɑɗɚ ɗɔɤɨ ɞɑəɐɑəɢɔɪ ɖ ɐɚɝɞɚɎɑɜəɚɝɞɔ 

(11,32Ñ4,7 vs 7,78Ñ1,59, ɜ=0,06). ȺɝəɚɎəɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɞɌɍɗɔɢɑ 

ʈ2. 

ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ȸȻ ɔ ɖɜɚɎɚɞɚɖɌ 

ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ ɔ ɛɌɢɔɑəɞɌ ɝ ɛɑɜɑɘɑ-

ɒɌɪɥɑɕɝɫ ɡɜɚɘɚɞɚɕ Ɏ ɛɚɖɚɑ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ɜɔɝɟəɖɑ 2, ɛɜɔ əɌɏɜɟɓɖɑ ð əɌ ɜɔɝɟəɖɑ 3.  

Ȯɜɑɘɫ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ ɖɜɚɎɚɞɚɖɌ Ɏ ɛɚɖɚɑ ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ ɐɚɝɞɚ-

Ɏɑɜəɚ əɑ ɜɌɓɗɔɣɌɗɚɝɨ. ȺɐəɌɖɚ, ɍɧɗɚ ɚɞɘɑɣɑəɚ, 

ɣɞɚ ɛɜɔ əɌɏɜɟɓɖɑ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ɛɔɖɚɎɌɫ 

ɔəɞɑəɝɔɎəɚɝɞɨ ɖɜɚɎɚɞɚɖɌ ɐɚɝɞɔɏɌɗɌɝɨ ɓəɌɣɔ-

ɞɑɗɨəɚ ɘɑɐɗɑəəɑɑ, ɣɑɘ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ 

(38,4Ñ9,9 ɝ vs 30,0Ñ7,07 ɝ, ɜ=0,0164). 

Ȯ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ Ɏɜɑɘɫ ɐɚɝɞɔ-

ɒɑəɔɫ ɛɔɖɌ ɖɜɚɎɚɞɚɖɌ əɑ ɔɓɘɑəɫɗɚɝɨ ɛɜɔ 

əɌɏɜɟɓɖɑ (38,66Ñ6,62 ɝ vs 38,4Ñ9,9 ɝ, ɜ=0,5), ɞɚ-

ɏɐɌ ɖɌɖ  Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȹȶ ɐɚɝɞɚ-

Ɏɑɜəɚ ɟɘɑəɨɤɌɗɚɝɨ (40,71Ñ9,91 ɝ vs 33,33Ñ8,27 

c, ɜ=0,013). Ƚɜɑɐɔ ɔɝɛɧɞɟɑɘɧɡ ɍɑɓ ɔɤɑɘɔɔ ɖɚ-

əɑɣəɚɝɞɑɕ ɐɚɝɞɚɎɑɜəɚɑ ɟɘɑəɨɤɑəɔɑ Ɏɜɑɘɑəɔ 

ɐɚɝɞɔɒɑəɔɫ ɛɔɖɌ ɖɜɚɎɚɞɚɖɌ ɛɜɔ əɌɏɜɟɓɖɑ ɚɞ-

ɘɑɣɌɗɚɝɨ ɟ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (39,38Ñ9,78 ɝ 

vs 30,0Ñ7,07 ɝ, ɜ=0,04), ɡɚɞɫ ɞɑəɐɑəɢɔɫ ɖ ɍɚɗɑɑ 

ɍɧɝɞɜɚɘɟ ɐɚɝɞɔɒɑəɔɪ ɘɌɖɝɔɘɟɘɌ ɖɜɚɎɚɞɚɖɌ 

əɌɍɗɪɐɌɗɌɝɨ ɔ ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ 

(41,54Ñ10,28 ɝ vs 35,38Ñ8,53 ɝ, ɜ=0,06). 

ȹɌ ɠɚəɑ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɔ Ɏɜɑɘɫ ɐɚ-

ɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɟ 

ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȹȶ ɝɚɖɜɌɞɔɗɚɝɨ əɌ 5 ɝɑɖɟəɐ 

[2,5;  10 ɛɜɚɢɑəɞɔɗɔ], ɣɞɚ ɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌɗɚɝɨ 

ɚɞ  ɏɜɟɛɛɧ Ɂȴȹȶ (ɜ=0,0288), ɐɗɫ ɖɚɞɚɜɚɕ ɛɚɖɌ-

ɓɌɞɑɗɨ ɛɜɔ əɌɏɜɟɓɖɑ əɑ ɘɑəɫɗɝɫ - 0[-5;  5 ɛɜɚ-

ɢɑəɞɔɗɔ].  ȼɌɓɗɔɣɔɫ ɛɚ ɛɚɖɌɓɌɞɑɗɪ ɔɓɘɑəɑəɔɫ 

Ɏɜɑɘɑəɔ ɍɧɗɔ  ɛɚɗɟɣɑəɧ  ɔ ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɌ-

ɢɔɑə- 

ȾɌɍɗɔɢɌ ʈ2.    ȽɜɌɎəɑəɔɑ ɔɝɝɗɑɐɟɑɘɧɡ ɛɚɖɌɓɌɞɑɗɑɕ Ɏ ɚɝəɚɎəɧɡ ɏɜɟɛɛɌɡ. 

 ʇʘʮʠʝʥʪʳ ʩ 

ʍʀʅʂ, n=35 

ʇʘʮʠʝʥʪʳ 

ʙʝʟ ʍʀʅʂ, 

n=21 

 

ʇʘʮʠʝʥʪʳ ʩ 

ʀɹʉ, n=13 

 

ɿʜʦʨʦʚʳʝ ʜʦʙ-

ʨʦʚʦʣʴʮʳ, n=8 

 

ʨ<0,05 

1 2 3 4 

ʄʇ ʤʘʢʩ.* ʧʦ-

ʢʦʡ 

ʘ 6,34Ñ2,9 7,55Ñ1,38 7,41Ñ1,3 7,78Ñ1,59 1ʘ-2ʘ, 

1ʘ-3ʘ, 1ʘ-4ʘ, 1ʘ-1ʙ, 2ʘ-

2ʙ, 3ʘ-3ʙ 

ʄʇ ʤʘʢʩ. 

ʥʘʛʨʫʟʢʘ 

ʙ 8,13Ñ2,3 11,88Ñ3,83 12,22Ñ3,34 11,32Ñ4,7 1ʙ-2ʙ, 1ʙ-ʟʙ,1ʙ-4ʙ 

ɺʨʝʤʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ɸʂ ʤʘʢʩ.** 

ʚ ʧʦʢʦʝ, ʩ 

ʚ 38,66Ñ6,62 40,71Ñ9,91 41,54Ñ10,28 39,38Ñ9,78 2ʚ-2ʛ, 4ʚ-4ʛ 

ɺʨʝʤʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ɸʂ ʤʘʢʩ. 

ʧʨʠ ʥʘʛʨʫʟʢʝ, ʩ 

ʛ 38,4Ñ9,9 33,33Ñ8,27 35,38Ñ8,53 30,00Ñ7,07 1ʛ-4ʛ 

ɺʨʝʤʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʄʇ ʤʘʢʩ. ʚ 

ʧʦʢʦʝ, ʩ 

ʜ 299Ñ1,56 299Ñ3 298,5Ñ3,75 300 1ʜ-1ʝ, 2ʜ-2ʝ, 3ʜ-3ʝ, 4ʜ-

4ʝ 

ɺʨʝʤʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʄʇ ʤʘʢʩ. 

ʧʨʠ ʥʘʛʨʫʟʢʝ, ʩ 

ʝ 38,78Ñ10,23 35,95Ñ7,18 37,69Ñ7,53 33,13Ñ5,94  

ʀʟʤʝʥʝʥʠʝ ʚʨʝ-

ʤʝʥʠ ʢʨʦʚʦʪʦʢʘ 

(ʞ) 

ʞ 0[-5;5] 5[2,5;10] 5[2,5;10] 5[2,5;13,75] 1ʞ-2ʞ, 1ʞ-4ʞ 

*ʄʇ ʤʘʢʩ - ʧʠʢʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʧʝʨʬʫʟʠʠ 

**ɸʂ ʤʘʢʩ - ʧʠʢʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʨʦʚʦʪʦʢʘ    
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

  | www.rejr.ru | REJR. 2016; 6 (1):65-72          DOI 10.18411/a-2016-007 ʉʪʨʘʥʠʮʘ  70 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɞɚɎ ɝ Ɂȴȹȶ ɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚɎɚɗɨɢɑɎ (0[-5;  5 

ɛɜɚɢɑəɞɔɗɔ] vs [2,5; 10 ɛɜɚɢɑəɞɔɗɔ], ɜ=0,025), 

ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɛɌɢɔɑəɞɌɘ ɝ ɝɚɛɟɞɝɞɎɟɪɥɑɕ 

ȴȭȽ ɍɑɓ Ɂȴȹȶ ɜɌɓɗɔɣɔɫ ɔɘɑɗɔ ɗɔɤɨ ɞɑəɐɑə-

ɢɔɪ ɖ ɐɚɝɞɚɎɑɜəɚɝɞɔ (ɜ=0,05). 

Ȯɜɑɘɫ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɌ ɛɑɜɠɟɓɔɔ Ɏɚ Ɏɝɑɡ 

ɏɜɟɛɛɌɡ ɝɚɝɞɌɎɔɗɚ Ɏ ɝɜɑɐəɑɘ 300 ɝ, ɖɜɔɎɌɫ 

ɔɘɑɗɌ Ɏɔɐ Ɏɚɝɡɚɐɫɥɑɕ ɛɚɗɟɛɌɜɌɍɚɗɧ (ɜɔɝ. 2, 

əɔɒəɔɑ ɖɜɔɎɧɑ). ȺɍɜɌɥɌɗɚ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ 

ɔɓɘɑəɑəɔɑ ɠɚɜɘɧ ɖɜɔɎɚɕ ɛɑɜɠɟɓɔɔ ɛɜɔ 

əɌɏɜɟɓɖɑ  Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ ð ɛɚɫɎɗɑəɔɑ ɜɌəəɑɏɚ 

ɛɔɖɌ (ɜɔɝ. 3).  Ȯɜɑɘɫ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ɔə-

ɞɑəɝɔɎəɚɝɞɔ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ 

Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɍɑɓ Ɂȴȹȶ ɝɚɝɞɌɎɔɗɚ 

35,95Ñ7,18 ɝ (37,69Ñ7,53 ɝ ɔ 33,13Ñ5,94 ɝ Ɏ 

ɏɜɟɛɛɌɡ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚ-

ɎɚɗɨɢɑɎ ɝɚɚɞɎɑɞɝɞɎɑəəɚ), Ɏ ɏɜɟɛɛɑ ɛɌɢɔɑəɞɚɎ ɝ 

Ɂȴȹȶ ð 38,78Ñ10,23 ɝ,  ɣɞɚ ɐɚɝɞɚɎɑɜəɚ ɚɞɗɔɣɌ-

ɗɚɝɨ ɚɞ ɛɚɖɌɓɌɞɑɗɑɕ ɛɚɖɚɫ  ɐɗɫ Ɏɝɑɡ ɏɜɟɛɛ 

(ɜ<0,0001), əɚ əɑ ɜɌɓɗɔɣɌɗɚɝɨ ɘɑɒɐɟ ɝɚɍɚɕ 

 

ȼɔɝ. 2, Ɍ. 

 

ȼɔɝ. 2, ɍ. 

ȼɔɝ. 2.  ȰɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ. 

Ɍ - ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ Ɏ 

ɛɚɖɚɑ. 

ɍ - ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ ɔ ɘɧɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ ɛɌɢɔɑəɞɌ ɝ Ɂȴȹȶ Ɏ ɛɚɖɚɑ. 

Ȭɍɝɚɗɪɞəɧɑ ɓəɌɣɑəɔɫ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ ɔ ɛɑɜɠɟɓɔɔ Ɏ ɛɚɖɚɑ ɟ ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ Ɏɧɤɑ, 

ɣɑɘ ɟ ɛɌɢɔɑəɞɌ ɝ Ɂȴȹȶ. 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȰɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ. 

Ɍ - ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ  ɓɐɚɜɚɎɚɏɚ ɐɚɍɜɚɎɚɗɨɢɌ ɛɜɔ əɌɏɜɟɓɖɑ. ɍ - ȶɜɔɎɧɑ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ  

ɛɌɢɔɑəɞɌ ɝ Ɂȴȹȶ ɛɜɔ əɌɏɜɟɓɖɑ. Ȼɜɔ əɌɏɜɟɓɖɑ ɚɞɘɑɣɌɑɞɝɫ ɛɚɫɎɗɑəɔɑ ɜɌəəɑɏɚ ɛɔɖɌ ɖɜɔɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɑɜ-

ɠɟɓɔɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ. 
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(ɜ>0,05). 

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȯ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɍɧɗ ɛɜɚɎɑɐɑə 

ɌəɌɗɔɓ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ɛɚɘɚɥɔ ɐɔəɌ-

ɘɔɣɑɝɖɚɕ ɖɚəɞɜɌɝɞəɚɕ ȸȼȾ ɟ ɝɚɛɚɝɞɌɎɔɘɧɡ ɛɚ 

ɛɚɗɟ, ɎɚɓɜɌɝɞɟ ɔ ɝɚɛɟɞɝɞɎɟɪɥɔɘ ɓɌɍɚɗɑɎɌəɔɫɘ 

ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ɔ ɍɑɓ, Ɍ ɞɌɖɒɑ ɓɐɚɜɚɎɧɡ 

ɐɚɍɜɚɎɚɗɨɢɑɎ.  

Ȼɜɔ ɠɔɓɔɣɑɝɖɚɕ əɌɏɜɟɓɖɑ Ɏ əɚɜɘɑ ɛɜɚɔɝ-

ɡɚɐɔɞ ɟɎɑɗɔɣɑəɔɑ ɞɖɌəɑɎɚɕ ɛɑɜɠɟɓɔɔ ɓɌ ɝɣɑɞ 

ɟɝɔɗɑəɔɫ ɛɜɔɞɚɖɌ ɖɜɚɎɔ ɛɚ ɘɌɏɔɝɞɜɌɗɨəɧɘ Ɍɜ-

ɞɑɜɔɫɘ, ɣɞɚ ɛɜɚɫɎɗɫɑɞɝɫ ɟɘɑəɨɤɑəɔɑɘ Ɏɜɑɘɑəɔ 

ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɖɜɚɎɚɞɚɖɌ, 

ɣɞɚ ɔ ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏ ɏɜɟɛɛɑ ɛɌɢɔ-

ɑəɞɚɎ ɍɑɓ Ɂȴȹȶ, ɏɐɑ ɐɚɝɞɚɎɑɜəɧɕ ɛɜɔɜɚɝɞ ɛɑɜ-

ɠɟɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ ɝɚɛɜɚɎɚɒɐɌɗɝɫ ɟɘɑəɨɤɑ-

əɔɑɘ Ɏɜɑɘɑəɔ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɌ ɖɜɚɎɚɞɚɖɌ. 

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ȴȭȽ ɍɑɓ Ɂȴȹȶ ɞɌɖɒɑ 

əɌɍɗɪɐɌɗɝɫ ɓəɌɣɔɘɧɕ ɛɜɔɜɚɝɞ ɛɔɖɚɎɚɕ ɛɑɜɠɟ-

ɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ,  ɞɚɏɐɌ ɖɌɖ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ 

ɐɚɍɜɚɎɚɗɨɢɑɎ ɛɜɔɜɚɝɞ ɚɖɌɓɌɗɝɫ əɑɐɚɝɞɚɎɑɜəɧɘ. 

ȺɞɝɟɞɝɞɎɔɑ ɓəɌɣɔɘɚɏɚ ɛɜɔɜɚɝɞɌ ɘɧɤɑɣəɚɕ 

ɛɑɜɠɟɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ Ɏ ɏɜɟɛɛɑ ɓɐɚɜɚɎɧɡ ɐɚɍ-

ɜɚɎɚɗɨɢɑɎ, Ɏɑɜɚɫɞəɚ, ɝɎɫɓɌəɚ ɝ əɑɐɚɝɞɌɞɚɣəɧɘ 

ɟɜɚɎəɑɘ ɔəɞɑəɝɔɎəɚɝɞɔ əɌɏɜɟɓɖɔ ɐɗɫ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɔɝɛɧɞɟɑɘɧɡ, Ɍ ɞɌɖɒɑ ɝ əɑɍɚɗɨɤɔɘ ɚɍɦ-

ɑɘɚɘ Ɏɧɍɚɜɖɔ.  

Ƚɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɚɍɗɔɞɑɜɔɜɟɪɥɔɘ Ɍɞɑ-

ɜɚɝɖɗɑɜɚɓɚɘ Ɍɜɞɑɜɔɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ Ɏ 

ɚɞɎɑɞ əɌ əɌɏɜɟɓɖɟ əɑ ɎɧɫɎɗɑəɚ ɟɘɑəɨɤɑəɔɫ 

Ɏɜɑɘɑəɔ ɐɚɝɞɔɒɑəɔɫ ɛɔɖɚɎɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɖɜɚɎɚɞɚɖɌ, ɣɞɚ ɚɍɟɝɗɚɎɗɑəɚ ɛɚ-

ɜɌɒɑəɔɑɘ ɘɌɏɔɝɞɜɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. Ȯ ɞɚ ɒɑ 

Ɏɜɑɘɫ, ɍɑɓ ɟɎɑɗɔɣɑəɔɫ ɝɞɑɛɑəɔ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɖɜɚɎɚɞɚɖɌ ɓəɌɣɔɘɚ ɎɚɓɜɌɝɞɌɑɞ ɞɖɌəɑɎɌɫ ɛɑɜɠɟ-

ɓɔɫ, ɣɞɚ,  Ɏɑɜɚɫɞəɑɑ Ɏɝɑɏɚ, ɐɚɝɞɔɏɌɑɞɝɫ ɓɌ ɝɣɑɞ 

ɌɖɞɔɎɌɢɔɔ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɝəɌɍɒɑəɔɫ. 

Ƚɛɚɝɚɍəɚɝɞɨ ɐɔəɌɘɔɣɑɝɖɚɕ ɖɚəɞɜɌɝɞəɚɕ 

ȸȼȾ Ɏɧɐɑɗɫɞɨ ɔ ɚɞɗɔɣɌɞɨ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ  ɚɞ 

ɔɝɛɧɞɟɑɘɧɡ ɝ əɚɜɘɌɗɨəɧɘ ɖɜɚɎɚɞɚɖɚɘ Ɏ əɔɒ-

əɔɡ ɖɚəɑɣəɚɝɞɫɡ ɍɧɗɌ ɛɚɖɌɓɌəɌ ɑɥɑ Ɏ 2004 ɏɚ-

ɐɟ [13]. Ȯ ɜɌɍɚɞɌɡ 2007ð2013 ɏɚɐɚɎ ɛɜɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɔ ɛɌɢɔɑəɞɚɎ ɝ Ɂȴȹȶ ɔ ɓɐɚɜɚɎɧɡ ɐɚɍɜɚ-

ɎɚɗɨɢɑɎ Ɏ 67% ɝɗɟɣɌɑɎ əɌɍɗɪɐɌɗɝɫ ɛɜɔɜɚɝɞ  

ɛɑɜɠɟɓɔɔ əɌ ɠɚəɑ əɌɏɜɟɓɖɔ Ɏ ɚɍɑɔɡ ɏɜɟɛɛɌɡ, 

ɣɞɚ ɞɌɖɒɑ ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏ ɐɌəəɚɘ 

ɔɝɝɗɑɐɚɎɌəɔɔ. ȸɑɞɚɐ ɐɚɖɌɓɌɗ ɝɎɚɪ ɝɛɚɝɚɍəɚɝɞɨ 

ɚɞɗɔɣɌɞɨ ɍɚɗɨəɧɡ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ Ɍɞɑɜɚɝɖɗɑ-

ɜɚɓɚɘ ɚɞ ɓɐɚɜɚɎɧɡ, ɣɞɚ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ ɍɚ-

ɗɑɑ ɛɚɓɐəɔɘɔ ɔɝɝɗɑɐɚɎɌəɔɫɘɔ [13, 14]. Ȯɛɚ-

ɝɗɑɐɝɞɎɔɔ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɖɌɓɌɞɑɗɨ ɘɧ-

ɤɑɣəɚɕ ɛɑɜɠɟɓɔɔ ɛɜɔ əɌɏɜɟɓɖɑ Ɏ ɏɜɟɛɛɑ ɛɌɢɔ-

ɑəɞɚɎ ɝ Ɂȴȹȶ ɔ ɍɑɓ əɑɬ əɑ ɞɚɗɨɖɚ ɐɚɝɞɚɎɑɜəɚ 

ɚɞɗɔɣɌɗɝɫ, əɚ ɔ ɡɚɜɚɤɚ ɎɚɝɛɜɚɔɓɎɚɐɔɘ [16]. 

ȳɌɖɗɪɣɑəɔɑ. 

ȰɔəɌɘɔɣɑɝɖɌɫ ɖɚəɞɜɌɝɞəɌɫ ȸȼȾ ð ɛɑɜ-

ɝɛɑɖɞɔɎəɧɕ əɑɔəɎɌɓɔɎəɧɕ  ɘɑɞɚɐ, ɛɜɔ ɛɚɘɚɥɔ 

ɖɚɞɚɜɚɏɚ Ɏɚɓɘɚɒəɚ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɑ ɘɧɤɑɣ-

əɚɕ ɛɑɜɠɟɓɔɔ Ɏ ɚɞɎɑɞ əɌ əɌɏɜɟɓɖɟ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɡɜɚəɔɣɑɝɖɚɕ ɔɤɑɘɔɑɕ əɔɒəɔɡ ɖɚəɑɣəɚɝɞɑɕ, 

ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɖɚɝɎɑəəɚ ɝɟɐɔɞɨ ɚ ɝɞɑɛɑəɔ ɎɧɜɌ-

ɒɑəəɚɝɞɔ ɖɚɗɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. 

ȸɑɞɚɐ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌə ɐɗɫ ɚɢɑəɖɔ ɩɠ-

ɠɑɖɞɔɎəɚɝɞɔ ɜɌɓɗɔɣəɧɡ ɎɔɐɚɎ ɖɚəɝɑɜɎɌɞɔɎəɚɕ 

ɞɑɜɌɛɔɔ, əɌɛɜɌɎɗɑəəɧɡ əɌ ɝɞɔɘɟɗɫɢɔɪ ɜɚɝɞɌ 

ɔ/ɔɗɔ ɜɌɓɎɔɞɔɫ ɖɚɗɗɌɞɑɜɌɗɨəɧɡ ɝɚɝɟɐɚɎ Ɏ 

ɔɤɑɘɔɓɔɜɚɎɌəəɚɕ  ɘɧɤɢɑ. 
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ȮȺȳȸȺȲȹȺȽȾȴ ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ ɉȷȬȽȾȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ ȼȬȶȬ 

ȻȼɋȸȺȵ ȶȴɄȶȴ ȴ ȱȯȺ ȼȱɂȴȰȴȮȬ 
 

ȽɌəɐɌɗɑɎɝɖɌɫ Ȭ.ȯ., ȸɔəɨɖɚ ȭ.Ȭ., ȲɌɍɔəɌ ȼ.ȸ., ȶɚɜɧɞɚɎɌ ȷ.ȴ. 

 
ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ (ȼȻȶ) ɔ ɑɏɚ ɜɑ-

ɢɔɐɔɎɌ əɌ Ɏɝɑɡ ɩɞɌɛɌɡ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɖɗɪɣɑəɚ 92 ɛɌɢɔɑəɞɌ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ 

ɐɔɌɏəɚɓɚɘ ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ. ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 32 ɘɟɒɣɔə ɔ 60 ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 

27 ɐɚ 83 ɗɑɞ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 52Ñ6,8 ɗɑɞ. Ȯɧɐɑɗɑəɧ ɞɜɔ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ: 32 

ɍɚɗɨəɧɡ ɝ ɛɑɜɎɔɣəɧɘ ȼȻȶ, 40 ɍɚɗɨəɧɡ ɝ ɜɑɢɔɐɔɎɚɘ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ 20 

ɍɚɗɨəɧɡ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ, ɛɚɗɟɣɌɎɤɔɡ ɡɔɘɔɚɗɟɣɑɎɚɑ ɗɑɣɑəɔɑ ɔ ɟ ɖɚɞɚɜɧɡ 

ɜɑɢɔɐɔɎ əɑ ɍɧɗ ɎɧɫɎɗɑə. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɚ ɚɛɜɑɐɑɗɑəəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɍɧɗɔ ɛɜɚɎɑɐɑəɚ 

ɖɚɘɛɗɑɖɝəɚɑ ȿȳȴ ɝ ɩɗɌɝɞɚɏɜɌɠɔɑɕ. ȳɌɐɌɣɑɕ ȿȳȴ ɍɧɗɚ ɎɧɫɎɗɑəɔɑ ɔ ɗɚɖɌɗɔɓɌɢɔɫ ɛɌɞɚɏɚ-

ɗɚɏɔɣɑɝɖɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɚɢɑəɖɌ ɑɏɚ ɜɌɓɘɑɜɚɎ ɔ ɝɞɜɟɖɞɟɜɧ, ɝɞɑɛɑəɔ ɔəɎɌɓɔɔ ɚɛɟ-

ɡɚɗɔ Ɏ ɝɞɑəɖɟ ɝ ɟɣɑɞɚɘ ɑɬ ɝɗɚɔɝɞɚɏɚ ɝɞɜɚɑəɔɫ, Ɏɚɓɘɚɒəɚɑ ɎɚɎɗɑɣɑəɔɑ Ɏ ɚɛɟɡɚɗɑɎɧɕ ɛɜɚ-

ɢɑɝɝ ɍɜɪɤɔəɧ, ɛɌɜɌɜɑɖɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ ɔ ɝɘɑɒəɧɡ ɝ ɛɜɫɘɚɕ ɖɔɤɖɚɕ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ 

ɞɌɓɌ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɚɍɜɌɥɌɗɔ əɌ ɎɧɫɎɗɑəɔɑ Ɏɚɓɘɚɒəɚɏɚ ɜɑɢɔɐɔɎɌ. ȿ ɚɛɑɜɔɜɚɎɌə-

əɧɡ ɍɚɗɨəɧɡ ɚɢɑəɔɎɌɗɔ ɝɚɝɞɚɫəɔɑ ɌəɌɝɞɚɘɚɓɌ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɗɚɒɌ ɔ ɚɖɜɟɒɌɪ-

ɥɔɡ ɞɖɌəɑɕ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɝɑɘɔɚɞɔɖɌ ȼȻȶ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ 

əɌɗɔɣɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ ɝ ɞɔɛɔɣəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ: ɟɞɚɗɥɑəɔɑɘ ɝɞɑəɚɖ, ɝəɔɒɑəɔɑɘ ɔɡ ɩɡɚɏɑəəɚɝɞɔ ɔ əɌɜɟɤɑəɔɑɘ ɝɗɚ-

ɔɝɞɚɕ ɝɞɜɟɖɞɟɜɧ. Ȼɜɔ Ɏəɟɞɜɔɖɔɤɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɜɑɢɔɐɔɎɌ ɚɛɜɑɐɑɗɫɗɔ ɞɑ ɒɑ ɟɗɨ-

ɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ, ɣɞɚ ɔ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɛɚɜɌɒɑəɔɔ ɖɔɤɖɔ. Ȼɜɔ Ɏəɑɖɔɤɑɣəɚɘ 

ɜɌɝɛɚɗɚɒɑəɔɔ ɜɑɢɔɐɔɎɚɎ Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɜɑɢɔɐɔɎ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɖɌɖ ɏɔɛɚɩɡɚɏɑəəɚɑ 

ɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɝ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɚɕ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɔ ɚɢɑəɖɑ ɎɧɫɎɗɑə-

əɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɑɞɚɐɚɘ ɩɗɌɝɞɚɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɛɚɗɟɣɌɗɔ ɖɌɜɞɔɜɚɎɌəɔɑ 

ɖɜɌɝəɚɘ ɢɎɑɞɚɘ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɒɑɝɞɖɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ ɔ ɫɎɗɫɗɚɝɨ ɛɜɔɓəɌɖɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. Ȼɜɔ 

ɩɞɚɘ ɢɔɠɜɚɎɚɑ ɓəɌɣɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɔɘɑɗɚ ɍɚɗɨɤɚɕ ɐɔɌɛɌɓɚə (ɚɞ 25ɖȼɌ ɐɚ 238ɖȼɌ), ɘɌɖ-

ɝɔɘɌɗɨəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɜɌɓəɔɢɧ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ ð Ratio=9  

ȮɧɎɚɐɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɐɚɛɚɗəɑəəɚɑ ɝɚəɚɩɗɌɝɞɚ-

ɏɜɌɠɔɑɕ, ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɑɏɚ ɜɑɢɔ-

ɐɔɎɚɎ. 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɑɢɔɐɔɎ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɩɗɌɝɞɚɏɜɌɠɔɫ. 

 

POTENTIAL OF ULTRASOUND EXAMINATION WITH ELASTOGRAPHY IN THE  

DIAGNOSIS OF RECTAL CANCER AND ITS RECURRENCE 

 

Sandalevskaya A.G., Minko B.A., Zhabina R. M., Korytova L.I.  
 

urpose.  To assess the potential of ultrasound method with the use of son o-

elstography in diagnosis of a rectal cancer (RC) and its recurren ce in all stages du r-

ing the co mbined treatment.  

Material and methods.  Ninety two patients with the stated diagnosis of rectal ca n-

cer were included in the study. 32 males and 60 females were examined at the age from 27 

to 83 years, average age was 52,Ñ6,8 years. Three groups of patients were selected: 32 p a-

tients with a primary rectal cancer, 40 patients with a recurrence after surgical treatment 

and 20 patients after surgeries who underwent chemoradiotherapy and who did not have 

any recu rrence. All the pati ents underwent the complex ultrasound examination (USE) with 
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elastography according to a certain protocol. The task of the ultrasound examination was to 

reveal and to detect the site of pathologic neoplasm, to assess its size and structure, rate of 

tumor i nvasion into the wall considering its layer structure, possible inclusion of a perit o-

neum in the tumorous process, pararectal fat tissues and organs of the small pelvis that are 

adjacent with a rectum. Special attention was paid to a detection of possible recurrence. A 

state of anastomosis, postoperated bed and surrounding tissues was assessed in operated 

patients.  

Results.  Ultrasound semiotics of RC was presented with an availability of the path o-

logic area of the rectum with typical signs of malignant pro cess: walls thickening, decrease 

of their echogenicity and damage of their layer structure. When the recurrence was inside 

the rectum the same ultrasound signs were observed as in a primary rectum lesion. When 

recurrences were located outside the rectum in  all the cases the recurrence was featured as 

hypoechogenic nodal mass with a heterogeneous structure. In all cases during the asses s-

ment of the revealed mass by means of the method of moved -wave elastography we received 

mapping with red colour that corres ponded to a higher rigidity of neoplasm as compared to 

surrounding tissues and it was a sign of malignancy process. Furthermore, digital value of 

the rigidity was within the large range (from 25kPa to 238 kPa), maximum difference ratio 

with surrounding tis sues was 9 (Ratio=9).  

Conclusion.  Ultrasound examination added with sonoelastography is an effective 

method for the diagnosis of rectal cancer and its recurrences.  

 

Keywords: recurrence, rectal cancer, ultrasound examination, elastography. 
 

 

 

 

 

ɚɗɚɜɑɖɞɌɗɨəɧɕ ɜɌɖ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ 

əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ 

ɐɌəəɧɑ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ, ɣɞɚ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐ-

əɔɡ ɗɑɞ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɟɖɗɚəəɚɑ ɟɎɑɗɔɣɑəɔɑ 

ɣɔɝɗɌ ɍɚɗɨəɧɡ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ ɜɌɖɚɘ 

ɛɜɫɘɚɕ ɖɔɤɖɔ (ȼȻȶ). Ȯ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ 

ȼȻȶ ɓɌəɔɘɌɑɞ ɚɐəɟ ɔɓ ɗɔɐɔɜɟɪɥɔɡ ɛɚɓɔɢɔɕ 

ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə [1, 17, 18]. Ȯ 

2014 ɏɚɐɟ Ɏ ȼɚɝɝɔɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ 26785 

ɎəɚɎɨ ɟɝɞɌəɚɎɗɑəəɧɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɕ ɛɜɫɘɚɕ ɖɔɤɖɔ. Ȼɜɔ ɩɞɚɘ ɗɑɞɌɗɨ-

əɚɝɞɨ Ɏ ɞɑɣɑəɔɑ ɏɚɐɌ ɝ ɘɚɘɑəɞɌ ɟɝɞɌəɚɎɗɑəɔɫ 

ɐɔɌɏəɚɓɌ ɝɚɝɞɌɎɔɗɌ 24,9% [2]. 

ȮɌɒəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɚɕ ɫɎɗɫɑɞɝɫ 

ɖɌɖ ɛɑɜɎɔɣəɚɑ ɎɧɫɎɗɑəɔɑ ȼȻȶ əɌ ɜɌəəɔɡ ɝɞɌ-

ɐɔɫɡ, ɞɌɖ ɔ ɐɔɌɏəɚɝɞɔɖɌ ɑɏɚ ɜɑɢɔɐɔɎɌ ɛɚɝɗɑ 

Ɏɧɛɚɗəɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ. Ȯ 

əɌɣɌɗɨəɚɘ ɛɑɜɔɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ ɖɗɔəɔɣɑɝɖɔɑ 

ɛɜɚɫɎɗɑəɔɫ əɑ ɚɍɗɌɐɌɪɞ ɐɚɝɞɌɞɚɣəɚɕ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨɪ, ɔ ɝɖɜɧɞɧɕ ɛɑɜɔɚɐ ɘɚɒɑɞ ɛɜɚɐɚɗ-

ɒɌɞɨɝɫ ɍɚɗɨɤɑ ɏɚɐɌ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɍɚɗɨ-

ɤɌɫ ɣɌɝɞɨ ɍɚɗɨəɧɡ ȼȻȶ ɛɚɝɞɟɛɌɪɞ Ɏ ɝɛɑɢɔɌɗɔ-

ɓɔɜɚɎɌəəɧɑ ɝɞɌɢɔɚəɌɜɧ Ɏ ɝɞɌɐɔɫɡ Ⱦȳ-Ⱦ4, N2-

N3, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɗɑɣɑəɔɑ ɔ ɟɡɟɐɤɌɑɞ ɛɜɚɏəɚɓ. 

Ʉɔɜɚɖɚ ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ 

ɜɟɞɔəəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ (ɜɑɖɞɚɜɚɘɌəɚ-

ɝɖɚɛɔɫ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɩə-

ɐɚɝɖɚɛɔɫ) ɔɘɑɪɞ ɝɎɚɔ ɚɏɜɌəɔɣɑəɔɫ ɔ ɓɌɣɌɝɞɟɪ 

əɑ ɛɚɓɎɚɗɫɪɞ ɐɚɝɞɚɎɑɜəɚ ɝɟɐɔɞɨ ɚ ɜɌɝɛɜɚɝɞɜɌ-

əɑəəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɓɌ ɛɜɑɐɑɗɧ ɖɔ-

ɤɑɣəɚɕ ɝɞɑəɖɔ ɔ ɚ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ. 

ȰɚɝɞɚɎɑɜəɌɫ ɚɢɑəɖɌ ɝɞɑɛɑəɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ ȼȻȶ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ Ɏɝɑɏɚ 

ɖɚɘɛɗɑɖɝɌ ɖɗɔəɔɖɚ-ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɑɚɍɡɚɐɔɘɌ ɐɗɫ ɚɛɞɔɘɔɓɌɢɔɔ ɞɌɖɞɔɖɔ 

ɗɑɣɑəɔɫ ɍɚɗɨəɧɡ ɔ,  ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɚɛɜɑɐɑɗɑəɔɫ 

ɚɍɦɑɘɌ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ [4, 5, 9]. 

ȽɟɥɑɝɞɎɑəəɚɕ ɛɜɚɍɗɑɘɚɕ ɚəɖɚɛɜɚɖɞɚɗɚ-

ɏɔɔ ɫɎɗɫɑɞɝɫ ɐɔɌɏəɚɝɞɔɖɌ ɘɑɝɞəɚɏɚ ɜɑɢɔɐɔɎɌ 

ȼȻȶ, ɣɌɝɞɚɞɌ ɎɚɓəɔɖəɚɎɑəɔɫ ɖɚɞɚɜɚɏɚ ɛɚ ɐɌə-

əɧɘ ɜɌɓɗɔɣəɧɡ ɌɎɞɚɜɚɎ ɓɌ ɛɫɞɔɗɑɞəɔɕ ɛɑɜɔɚɐ 

ɖɚɗɑɍɗɑɞɝɫ ɚɞ 4,7 ɐɚ 30,0%, ɔ ɐɚɝɞɔɏɌɑɞ 40% [7, 

8, 9, 11, 13]. Ȼɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɜɑɢɔɐɔɎ ȼȻȶ, Ɏ 

ɛɜɚɢɑɝɝɑ ɖɚɘɍɔəɔɜɚɎɌəəɧɡ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɚɎɚɐɔɞɝɫ 

ɘɑɒɐɟ ɜɑɢɔɐɔɎɚɘ ɔ ɐɜɟɏɔɘɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ 

ɛɜɚɢɑɝɝɌɘɔ Ɏ ɖɔɤɑɣəɚɕ ɝɞɑəɖɑ ɔ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɫɡ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɝɎɫɓɌəɧ ɝ ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɧɘɔ ɔ ɝ ɛɚɝɞɗɟɣɑɎɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ. Ȯ ɜɌəəɑɘ ɎɧɫɎɗɑəɔɔ ɜɑɢɔɐɔɎɌ ȼȻȶ ɚɝəɚɎ-

əɟɪ ɜɚɗɨ ɔɏɜɌɪɞ ɝɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɗɟɣɑɎɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ, ɞɌɖɔɑ ɖɌɖ ȸȼȾ, ȽȶȾ ɝ ɖɚəɞɜɌɝɞ-

əɧɘ ɟɝɔɗɑəɔɑɘ ɔ ȻɉȾ. ȹɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ 

ɍɚɗɨɤɔɑ Ɏɚɓɘɚɒəɚɝɞɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɓɌɍɚɗɑɎɌ-

əɔɕ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌɓɌ ɔ ɖɔɤɖɔ ɛɜɔɚɍɜɑɗɚ 

ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ), ɣɞɚ ɚɍɟ-

ɝɗɚɎɗɑəɚ ɜɌɓɜɌɍɚɞɖɚɕ əɚɎɧɡ ȿȳ-ɌɛɛɌɜɌɞɚɎ, ɚɍ-

ɗɌɐɌɪɥɔɡ Ɏɧɝɚɖɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚ-

ɝɞɨɪ ɔ ɞɖɌəɑɎɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ. Ȯəɑɐɜɑəɔɑ 

Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ əɚɎɧɡ ɘɑɞɚɐɔɖ ȿȳȴ, 

ɞɌɖɔɡ ɖɌɖ ɢɎɑɞɚɎɚɑ ɐɚɛɛɗɑɜɚɎɝɖɚɑ ɖɌɜɞɔɜɚɎɌ-

əɔɑ, ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ, ɩɡɚ ɖɚəɞɜɌɝɞəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɔ ɐɜɟɏɔɡ, ɛɚɓɎɚɗɫɪɞ ɐɚɝɞɚɎɑɜəɚ ɎɧɫɎ-

ɗɫɞɨ ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɞɖɌəɫɡ ɔ ɚɣɌ-

ɏɚɎɧɑ ɛɚɜɌɒɑəɔɫ ɛɜɌɖɞɔɣɑɝɖɔ Ɏɚ Ɏɝɑɡ ɚɜɏɌəɌɡ 

ɔ ɝɔɝɞɑɘɌɡ. 

ɂɑɗɨɪ əɌɝɞɚɫɥɑɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ 

ȶ 
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ɚɢɑəɖɌ Ɏɚɓɘɚɒəɚɝɞɑɕ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɘɑɞɚɐɌ ɝ 

ɛɜɔɘɑəɑəɔɑɘ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɑɏɚ ɜɑɢɔɐɔɎɌ əɌ Ɏɝɑɡ 

ɩɞɌɛɌɡ ɖɚɘɍɔəɔɜɚɎɌəəɚɏɚ ɗɑɣɑəɔɫ. 

Ȯ ɛɑɜɔɚɐ ɝ 2013 ɛɚ 2015 ɏɚɐɧ Ɏ ɖɗɔəɔɖɑ 

ȼȹɂȼɁȾ ɛɚɐ əɌɍɗɪɐɑəɔɑɘ ɔ ɗɑɣɑəɔɑɘ əɌɡɚɐɔ-

ɗɚɝɨ 92 ɍɚɗɨəɧɡ ɝ ɟɝɞɌəɚɎɗɑəəɧɘ ɐɔɌɏəɚɓɚɘ 

ɜɌɖ ɛɜɫɘɚɕ ɖɔɤɖɔ. Ƚɜɑɐɔ ɚɍɝɗɑɐɟɑɘɧɡ ɍɚɗɨ-

əɧɡ ɍɧɗɚ 32 ɘɟɒɣɔə ɔ 60 ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 27 ɐɚ 83 ɗɑɞ. Ƚɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɍɚɗɨəɧɡ ɝɚ-

ɝɞɌɎɔɗ 52Ñ6,8 ɏɚɐɌ. Ɂɔɜɟɜɏɔɣɑɝɖɔɑ ɛɚɝɚɍɔɫ ɍɧ-

ɗɔ Ɏɧɛɚɗəɑəɧ ɟ 60 ɍɚɗɨəɧɡ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ 

ɍɧɗɌ ɛɚɗɟɣɑəɌ ɏɔɝɞɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ 

ɐɔɌɏəɚɓɌ ɔ ɟɝɞɌəɚɎɗɑəɌ ɌɐɑəɚɖɌɜɢɔəɚɘɌ ɜɌɓ-

əɚɕ ɝɞɑɛɑəɔ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ. 

Ȯɧɐɑɗɑəɧ ɞɜɔ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ: 32 

ɍɚɗɨəɧɡ ɝ ɛɑɜɎɔɣəɧɘ ȼȻȶ; Ɏɞɚɜɟɪ ɏɜɟɛɛɟ ɝɚ-

ɝɞɌɎɔɗɔ 40 ɣɑɗɚɎɑɖ, ɟ ɖɚɞɚɜɧɡ ɍɧɗ ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌə ɜɑɢɔɐɔɎ ɓɌɍɚɗɑɎɌəɔɫ, ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ; ɞɜɑɞɨɪ ɏɜɟɛɛɟ ɝɚɝɞɌɎɔɗɔ 20 

ɍɚɗɨəɧɡ, ɛɚɗɟɣɌɎɤɔɡ ɡɔɘɔɚɗɟɣɑɎɚɑ ɗɑɣɑəɔɑ ɛɚ-

ɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ, ɟ ɖɚɞɚɜɧɡ ɜɑɢɔ-

ɐɔɎ əɑ ɍɧɗ ɎɧɫɎɗɑə. Ⱥɢɑəɖɟ ɝɞɑɛɑəɔ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəəɚɝɞɔ ɚɛɟɡɚɗɑɎɚɏɚ ɛɜɚɢɑɝɝɌ ɟ ɍɚɗɨəɧɡ 

ȼȻȶ ɚɝɟɥɑɝɞɎɗɫɗɔ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɗɟɣɑ-

Ɏɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ Ɏɧɛɚɗəɑ-

əɚ ȸȼȾ ɛɚɗɚɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ, ɟ 20 ð ȽȶȾ, ȻɉȾ ð ɟ 

6 ɍɚɗɨəɧɡ. ɉəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧ-

ɗɔ Ɏɧɛɚɗəɑəɧ ɟ 14 ɛɌɢɔɑəɞɚɎ. Ȯɝɑɘ ɍɚɗɨəɧɘ ɛɚ 

ɚɛɜɑɐɑɗɑəəɚɘɟ ɛɜɚɞɚɖɚɗɟ ɍɧɗɔ ɛɜɚɎɑɐɑəɚ ɖɚɘ-

ɛɗɑɖɝəɚɑ ȿȳȴ. ȰɌəəɧɑ ɚ ɜɌɝɛɜɑɐɑɗɑəɔɔ ɍɚɗɨ-

əɧɡ ȼȻȶ ɛɚ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ 

Ɏ ɞɌɍɗɔɢɑ 1.  

ȴɓ 32 ɍɚɗɨəɧɡ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ ɜɌ-

ɖɚɘ ɛɜɫɘɚɕ ɖɔɤɖɔ 21 ɛɚɗɟɣɌɗ ɡɔɘɔɚɗɟɣɑɎɚɑ 

ɗɑɣɑəɔɑ ɖɌɖ ɩɞɌɛ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɛɚɐɏɚɞɚɎ-

ɖɔ ɔ 11 ð Ɏ ɖɌɣɑɝɞɎɑ ɛɌɗɗɔɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɛɜɔ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɠɚɜɘɌɡ ɓɌɍɚɗɑɎɌəɔɫ. 

Ʉɑɝɞɨɐɑɝɫɞ ɍɚɗɨəɧɡ əɌɡɚɐɔɗɔɝɨ əɌ ɗɑɣɑ-

əɔɔ ɔ ɖɚəɞɜɚɗɨəɚɘ ɚɍɝɗɑɐɚɎɌəɔɔ ɛɚɝɗɑ Ɏɧɛɚɗ-

əɑəəɧɡ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ. ȿ 40 ɔɓ ɖɚɞɚ-

ɜɧɡ Ɏ ɜɌɓɗɔɣəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɔɡ 

ɎɘɑɤɌɞɑɗɨɝɞɎ ɔ əɌ ɠɚəɑ ɗɑɣɑəɔɫ ɍɧɗ ɐɔɌɏəɚ-

ɝɞɔɜɚɎɌə ɛɜɚɐɚɗɒɑəəɧɕ ɜɚɝɞ ɔɗɔ ɜɑɢɔɐɔɎ ɓɌ-

ɍɚɗɑɎɌəɔɫ. 

ȷɟɣɑɎɚɑ ɗɑɣɑəɔɑ ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ əɌ ɌɛɛɌ-

ɜɌɞɑ Precise 6 ȸɩȮ ɣɑɜɑɓ 4 ɛɚɗɫ ɝɗɚɒəɚɕ ɖɚə-

ɠɔɏɟɜɌɢɔɔ əɌ ɚɍɗɌɝɞɨ ɘɌɗɚɏɚ ɞɌɓɌ Ɏ ɝɞɌɞɔɣɑ-

ɝɖɚɘ ɜɑɒɔɘɑ, ɝ ɜɌɓɚɎɚɕ ɐɚɓɚɕ ɓɌ ɠɜɌɖɢɔɪ 5 ȯɜ 

ɛɚ 5 ɠɜɌɖɢɔɕ ɐɚ ɝɟɘɘɌɜəɚɕ ɚɣɌɏɚɎɚɕ ɐɚɓɧ 25 

ȯɜ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɑ 40 

ȯɜ, Ɏ ɞɑɣɑəɔɑ 1 əɑɐɑɗɔ. 

Ȯ ɝɗɟɣɌɫɡ ɎɧɫɎɗɑəəɚɏɚ ɜɑɢɔɐɔɎɌ ȷȾ ɛɜɚ-

Ɏɚɐɔɗɔ əɌ ɌɛɛɌɜɌɞɑ Precise 6 ȸɩȮ ɣɑɜɑɓ ɛɚɗɫ 

ɝɗɚɒəɚɕ ɖɚəɠɔɏɟɜɌɢɔɔ əɌ ɚɍɗɌɝɞɨ ɜɑɢɔɐɔɎɌ, Ɏ 

ɝɞɌɞɔɣɑɝɖɚɘ ɜɑɒɔɘɑ, ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɔəɌ-

ɘɔɣɑɝɖɚɏɚ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ. ȼɌɓɚɎɌɫ ɐɚɓɌ 

ɝɚɝɞɌɎɗɫɗɌ 4 ȯɜ 4 ɠɜɌɖɢɔɔ ɐɚ ȽȺȰ 16 ȯɜ,  ɣɞɚ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɑ 23 ȯɜ. Ȼɚ-

ɝɗɑ ɩɞɚɏɚ ɔɝɛɚɗɨɓɚɎɌɗɔ ɜɌɓɚɎɟɪ ɐɚɓɟ 3 ȯɜ 5 

ɠɜɌɖɢɔɕ ɐɚ ȽȺȰ 15 ȯɜ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ 

ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɑ 18 ȯɜ. ȴ ɓɌɞɑɘ 2 ȯɜ ð 7 

ɠɜɌɖɢɔɕ  ɐɚ ȽȺȰ 14 ȯɜ. ȺɍɥɌɫ ɝɟɘɘɌɜəɌɫ ɐɚɓɌ 

ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɌ ɩɖɎɔɎɌɗɑəɞəɚɕ ɐɚɓɑ 56 ȯɜ 

ɚɍɧɣəɚɏɚ ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ. Ȯ ɖɌɣɑɝɞɎɑ ɜɌɐɔ-

ɚɘɚɐɔɠɔɖɌɢɔɔ ɔɝɛɚɗɨɓɚɎɌɗɔ ɛɜɑɛɌɜɌɞɧ: ɖɝɑɗɚ-

ɐɌ, ɞɟɞɌɍɔə ɔɗɔ ɠɞɚɜɌɠɟɜ Ɏ ɝɞɌəɐɌɜɞəɚɕ ɐɚɓɔ-

ɜɚɎɖɑ Ɏ ɞɑɣɑəɔɑ 2 əɑɐɑɗɨ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ ɖɚɘɛɗɑɖɝəɚ ɚɍɝɗɑɐɚ-

ɎɌəɧ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘ ɘɑɞɚɐɚɘ ɝ ɛɜɔɘɑəɑəɔɑɘ 

ɘɑɞɚɐɔɖ ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌ-

əɔɫ ɔ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɔ əɌ ɌɛɛɌɜɌɞɑ ɩɖɝɛɑɜɞ-

əɚɏɚ ɖɗɌɝɝɌ ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ ɝɞɌɢɔɚəɌɜ, Ɏ 

ɖɚəɢɑ ɛɑɜɎɚɏɚ ɩɞɌɛɌ ɡɔɘɔɚɗɟɣɑɎɚɕ ɗɑɣɑəɔɫ, Ɍ 

ɞɌɖɒɑ Ɏ ɖɚəɢɑ ɖɟɜɝɌ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. ȿɗɨ-

ɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɔ əɌ ȿȳ-

ɝɔɝɞɑɘɑ çAixplorerè ɠɔɜɘɧ çSuperSonic Imagine 

S.A.è (ɀɜɌəɢɔɫ). ȿȳȴ ɎɖɗɪɣɌɗɚ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɧɘ ɔ ɞɜɌəɝɛɑɜɔəɑɌɗɨəɧɘ 

ɐɚɝɞɟɛɌɘɔ ɖɚəɎɑɖɝəɧɘ ɐɌɞɣɔɖɚɘ 3,5 ȸȯɢ ɔ 

Ɏəɟɞɜɔɛɚɗɚɝɞəɧɘ ɐɌɞɣɔɖɚɘ 7,0 ȸȯɢ. Ȯəɟɞɜɔɛɚ-

ɗɚɝɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɟ 62 ɛɌ-

ɢɔɑəɞɚɎ. ȳɌɐɌɣɑɕ ȿȳȴ ɍɧɗɚ ɎɧɫɎɗɑəɔɑ ɔ ɗɚɖɌ-

ɗɔɓɌɢɔɫ ɛɌɞɚɏɚɗɚɏɔɣɑɝɖɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, 

ɚɢɑəɖɌ ɑɏɚ ɜɌɓɘɑɜɚɎ ɔ ɝɞɜɟɖɞɟɜɧ ɝɞɑɛɑəɔ ɔəɎɌ-

ɓɔɔ ɚɛɟɡɚɗɔ Ɏ ɝɞɑəɖɟ ɝ ɟɣɑɞɚɘ ɑɬ ɝɗɚɔɝɞɚɏɚ 

ɝɞɜɚɑəɔɫ, Ɏɚɓɘɚɒəɚɑ ɎɚɎɗɑɣɑəɔɑ Ɏ ɚɛɟɡɚɗɑɎɧɕ 

ɛɜɚɢɑɝɝ ɍɜɪɤɔəɧ, ɛɌɜɌɜɑɖɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ ɔ 

ɝɘɑɒəɧɡ ɝ ɛɜɫɘɚɕ ɖɔɤɖɚɕ ɚɜɏɌəɚɎ ɘɌɗɚɏɚ ɞɌ-

ɓɌ. Ⱥɝɚɍɚɑ ɎəɔɘɌəɔɑ ɚɍɜɌɥɌɗɔ əɌ ɎɧɫɎɗɑəɔɑ 

Ɏɚɓɘɚɒəɚɏɚ ɜɑɢɔɐɔɎɌ. ȿ ɚɛɑɜɔɜɚɎɌəəɧɡ ɍɚɗɨ-

əɧɡ ɚɢɑəɔɎɌɗɔ ɝɚɝɞɚɫəɔɑ ɌəɌɝɞɚɘɚɓɌ, ɛɚɝɗɑ-

ɚɛɑɜɌɢɔɚəəɚɏɚ ɗɚɒɌ ɔ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. Ȯɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ ȿȳ-ɘɑɞɚɐɚɘ ɚɢɑəɔɎɌɗɔ ɝɚɝɞɚɫəɔɑ 

ɜɑɏɔɚəɌɜəɧɡ  ɗɔɘɠɌɞɔɣɑɝɖɔɡ  ɟɓɗɚɎ  ɔ  ɚɜɏɌəɚɎ  

ȾɌɍɗɔɢɌ ʈ 1.  ȼɌɝɛɜɑɐɑɗɑəɔɫ ɍɚɗɨəɧɡ ȼȻȶ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ ɛɚ 

ɖɜɔɞɑɜɔɪ Ⱦ. 

 ʊ1 ʊ2ʘ ʊ2ʚ ʊ3ʘ ʊ3ʚ ʊ4 ʀʪʦʛʦ 

ɺʧʝʨʚʳʝ ʚʳ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ ɢɑɗɨɪ ɐɔɌɏəɚɝɞɔɖɔ ɐɜɟɏɔɡ 

ɓɌɍɚɗɑɎɌəɔɕ ɔ ɎɧɫɎɗɑəɔɫ ɚɞɐɌɗɬəəɧɡ ɘɑɞɌɝɞɌ-

ɓɚɎ. ɉəɐɚɜɑɖɞɌɗɨəɧɑ ɝɚəɚɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ əɑ ɘɚɏɗɔ ɍɧɞɨ Ɏɧɛɚɗəɑəɧ ɟ ɍɚɗɨəɧɡ ɛɚ-

ɝɗɑ ɜɌɐɔɖɌɗɨəɚɏɚ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɔ ɟ ɣɌ-

ɝɞɔ ɍɚɗɨəɧɡ ɛɑɜɎɔɣəɧɘ ɜɌɖɚɘ, ɝ ɍɚɗɨɤɔɘɔ ɛɚ 

ɜɌɓɘɑɜɟ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ, ɔɘɑɎɤɔɡ ɝɞɑəɚɓɔ-

ɜɟɪɥɔɕ ɡɌɜɌɖɞɑɜ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ, Ɍ ɞɌɖɒɑ 

ɛɜɔ ɗɚɖɌɗɔɓɌɢɔɔ ɚɛɟɡɚɗɔ Ɏ ɜɑɖɞɚɝɔɏɘɚɔɐəɚɘ, 

ɖɚɏɐɌ ɚɍɜɌɓɚɎɌəɔɑ ɍɧɗɚ əɑɐɚɝɞɟɛəɚ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɜɑɖɞɌɗɨəɧɘ ɐɌɞɣɔɖɚɘ. Ȼɚɘɔɘɚ ɩɞɚɏɚ ɚɏɜɌ-

əɔɣɑəɔɑɘ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ Ɏəɟɞɜɔɛɚɗɚɝɞəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɌɝɨ ɜɑɓɖɌɫ ɍɚɗɑɓəɑəəɚɝɞɨ. ȿ 

ɒɑəɥɔə ȿȳȴ ɘɚɏɗɚ ɍɧɞɨ ɟɝɛɑɤəɚ ɐɚɛɚɗəɑəɚ 

ɎɌɏɔəɌɗɨəɧɘ ɐɚɝɞɟɛɚɘ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɘ ɍɚɗɑɑ 

ɍɗɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɐɌɞɣɔɖɌ ɖ ɓɚəɑ ɛɚɜɌɒɑ- 

əɔɫ. ȶɌɖ ɟ ɍɚɗɨəɧɡ ɛɑɜɎɔɣəɧɘ ɜɌɖɚɘ, ɞɌɖ ɔ ɝ 

ɜɑɢɔɐɔɎɌɘɔ, ȿȳȴ ɍɧɗɚ ɐɚɛɚɗəɑəɚ ɘɑɞɚɐɔɖɌɘɔ 

ɢɎɑɞɚɎɚɏɚ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɔ ɝɚ-

əɚɩɗɌɝɞɚɏɜɌɠɔɔ. ȺɢɑəɔɎɌɗɔ ɖɜɚɎɚɞɚɖ ɔ ɒɑɝɞ-

ɖɚɝɞəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɎɧɫɎɗɑəəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɔ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. ȴɝɛɚɗɨɓɚɎɌəəɌɫ 

ɘɑɞɚɐɔɖɌ ɩɗɌɝɞɚɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɛɚɓ-

ɎɚɗɫɗɌ ɚɍɦɑɖɞɔɎəɚ ɚɛɜɑɐɑɗɫɞɨ ɝɖɚɜɚɝɞɨ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɟɛɜɟɏɔɡ Ɏɚɗə, ɣɑɜɑɓ ɖɚɞɚɜɟɪ ɜɌɝɝɣɔ-

ɞɧɎɌɪɞ ɛɚɖɌɓɌɞɑɗɔ ɒɑɝɞɖɚɝɞɔ ɞɖɌəɑɕ Ɏ ɖɔɗɚ-

ɛɌɝɖɌɗɫɡ (ɖȼɌ) [14, 15]. Ȼɚɝɗɑ ȿȳȴ, Ɏɧɛɚɗəɑəəɚ-

ɏɚ Ɏ Ȯ-ɜɑɒɔɘɑ, ɎɖɗɪɣɌɗɔ ɘɚɐɟɗɨ ɩɗɌɝɞɚɏɜɌɠɔɔ. 

ȹɌ ɩɖɜɌəɑ əɌɐ ɔɓɚɍɜɌɒɑəɔɑɘ Ɏ Ȯ-ɜɑɒɔɘɑ ɛɚɫɎ-

ɗɫɗɚɝɨ ɚɖəɚ ɢɎɑɞɚɎɚɏɚ ɖɌɜɞɔɜɚɎɌəɔɫ ɟɛɜɟɏɚɝɞɔ 

ɔɝɝɗɑɐɟɑɘɧɡ ɞɖɌəɑɕ. ȸɫɏɖɔɑ ɞɖɌəɔ ɚɖɜɌɤɔɎɌ-

ɪɞɝɫ Ɏ ɡɚɗɚɐəɧɑ, ɝɔəɑ-ɏɚɗɟɍɧɑ ɞɚəɌ, ɞɚɏɐɌ ɖɌɖ 

ɍɚɗɑɑ ɒɑɝɞɖɔɑ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ Ɏ ɒɑɗɞɚ-ɖɜɌɝəɚɘ 

ɢɎɑɞɑ, ɛɜɔɣɑɘ ɝɌɘɧɑ ɞɎɑɜɐɧɑ ɖɌɜɞɔɜɟɪɞɝɫ ɔə-

ɞɑəɝɔɎəɧɘ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ. ȹɌ ɛɚɝɗɑɐəɑɘ ɩɞɌ-

ɛɑ ɛɜɚɎɚɐɔɗɌɝɨ ɖɚɗɔɣɑɝɞɎɑəəɌɫ ɚɢɑəɖɌ ɟɛɜɟɏɚ-

ɝɞɔ, ɢɔɠɜɚɎɧɑ ɓəɌɣɑəɔɫ ɖɚɞɚɜɚɕ ɔɘɑɗɔ ɓəɌɣɔ-

ɞɑɗɨəɧɕ ɜɌɓɍɜɚɝ, ɚɞ 25 ɐɚ 238 ɖȼɌ ɐɗɫ ɜɌɓəɧɡ 

ɞɖɌəɑɕ. ȮɌɒəɚɑ ɓəɌɣɑəɔɑ ɔɘɑɗɌ ɚɢɑəɖɌ ɌɎɞɚɘɌ-

ɞɔɣɑɝɖɔ ɚɛɜɑɐɑɗɫɑɘɚɏɚ ɖɚɩɠɠɔɢɔɑəɞɌ ɟɛɜɟɏɚ-

ɝɞɔ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɏɚ ɝɚɍɚɕ ɚɞəɚɤɑəɔɑ ɒɑɝɞ-

ɖɚɝɞɑɕ Ɏɧɐɑɗɑəəɚɕ ɓɚəɧ ɔ əɑɔɓɘɑəɑəəɧɡ 

ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. ɂɔɠɜɚɎɧɑ ɓəɌɣɑəɔɫ 

ɒɑɝɞɖɚɝɞɔ ɞɖɌəɔ ɍɚɗɑɑ 50 ɖȼɌ, ɖɌɖ ɔ ɓəɌɣɑəɔɫ 

ɖɚɩɠɠɔɢɔɑəɞɌ ɍɚɗɑɑ 1,5, ɜɌɝɢɑəɔɎɌɗɔɝɨ ɖɌɖ 

ɛɚɐɚɓɜɔɞɑɗɨəɧɑ əɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɔɡ ɚɍɝɟɒɐɑəɔɑ. 

ȯɜɟɛɛɟ ɍɚɗɨəɧɡ ɝ ɎɛɑɜɎɧɑ ɎɧɫɎɗɑəəɧɘ 

ȼȻȶ ɝɚɝɞɌɎɔɗɔ 32 ɛɌɢɔɑəɞɌ, ɔɘɑɎɤɔɡ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɛɚɫɎɗɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. ȼɌɝɛɜɑɐɑɗɑəɔɑ 

ȾɌɍɗɔɢɌ ʈ2.    ȶɗɔəɔɣɑɝɖɔɑ ɝɔɘɛɞɚɘɧ, ɎɧɫɎɗɑəəɧɑ ɟ ɍɚɗɨəɧɡ ɜɌɖɚɘ ɛɜɫɘɚɕ ɖɔɤ-

ɖɔ. 

ʉʠʤʧʪʦʤʳ ʏʠʩʣʦ ʙʦʣʴʥʳʭ ʇʨʦʮʝʥʪ 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ 12 37,5 

ʅʘʣʠʯʠʝ ʢʨʦʚʠ ʚ ʢʘʣʝ 22 69 

ʅʘʨʫʰʝʥʠʷ ʘʢʪʘ ʜʝʬʝʢʘʮʠʠ 18 56 

ʆʙʱʝʩʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ (ʩʣʘʙʦʩʪʴ, ʧʦʭʫʜʘʥʠʝ, 

ʥʝʜʦʤʦʛʘʥʠʝ) 

8 25 

 

   
 

ȾɌɍɗɔɢɌ ʈ3.    ȮɝɞɜɑɣɌɑɘɚɝɞɨ ɚɝəɚɎəɧɡ ɩɡɚ-ɛɜɔɓəɌɖɚɎ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɛɜɫɘɚɕ ɖɔɤɖɔ ɟ ɚɍɝɗɑɐɚɎɌəəɧɡ ɍɚɗɨəɧɡ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʤʧʪʦʤ ɸʙʩ. ʯʠʩʣʦ ʇʨʦʮʝʥʪ 

ʉʠʤʧʪʦʤ ʧʦʨʘʞʝʥʠʷ ʧʦʣʦʛʦ ʦʨʛʘʥʘ (ʉʇʇʆ) 20 62,5 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʧ
 ʦʢʨʫʞʥʦʩʪʠ 

ʮʠʨʢʫʣʷʨʥʦ 26 81 

ʙʦʣʝʝ ʧʦ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ 4 12,5 

ʙʦʣʝʝ ʧʦ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 2 6 

ʋʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʢʠʰʢʠ 32 100 

ʅʘʨʫʰʝʥʠʝ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ 32 100 

ʅʘʣʠʯʠʝ ʋɿ-ʧʨʠʟʥʘʢʦʚ ʠʥʚʘʟʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʢʣʝʪʯʘʪʢʫ 12 37,5 

ʅʘʣʠʯʠʝ ʋɿ-ʧʨʠʟʥʘ
ʦʚ ʧʨʦʨʘʩʪʘʥʠʷ ʚ ʩʦʩʝʜʥʠʝ ʦʨʛʘʥʳ  0 0 

ʇʘʨʘʨʝʢʪʘʣʴʥʳʝ ʣʠʤʬʦʫʟʣʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ 2 6 

ʕʣʘʩʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ  20 62,5 
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ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ, ɎɧɫɎɗɑəəɧɡ ɟ ɍɚɗɨ-

əɧɡ, ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 2. 

ȿ 14 ɍɚɗɨəɧɡ ɩɞɚɕ ɏɜɟɛɛɧ ɞɜɌəɝɌɍɐɚɘɔ-

əɌɗɨəɚɑ ȿȳȴ ɍɧɗɚ ɐɚɛɚɗəɑəɚ ɞɜɌəɝɎɌɏɔəɌɗɨəɧɘ 

ɔ ɟ 2 ɍɚɗɨəɧɡ ð ɞɜɌəɝɜɑɖɞɌɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔ-

ɑɘ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɝɑɘɔɚɞɔɖɌ ȼȻȶ ɍɧɗɌ ɛɜɑɐ-

ɝɞɌɎɗɑəɌ əɌɗɔɣɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɌɝɞɖɌ 

ɛɜɫɘɚɕ ɖɔɤɖɔ ɝ ɚɛɟɡɚɗɑɎɧɘ ɔɓɘɑəɑəɔɑɘ ɝɞɑ-

əɚɖ. Ȯ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɡɌɜɌɖɞɑɜɔɝɞɔɖɑ ɚɛɟɡɚɗɔ 

ɚɛɜɑɐɑɗɫɗɔ ɑɬ Ɏɔɐɔɘɟɪ ɛɜɚɞɫɒɑəəɚɝɞɨ ɔ ɜɌɝ-

ɛɚɗɚɒɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɚɝɎɑɞɌ Ɏ ɛɚɛɑɜɑɣəɚɘ 

ɝɑɣɑəɔɔ. ȮɌɒəɧɘɔ ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ ɛɜɔɓəɌ-

ɖɌɘɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɚɜɌɒɑəɔɫ ɫɎɗɫɗɚɝɨ 

əɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɝɗɚɔɝɞɚɏɚ ɝɞɜɚɑ-

əɔɫ ɖɔɤɑɣəɚɕ ɝɞɑəɖɔ ɔ ɔəɠɔɗɨɞɜɌɢɔɫ ɛɌɜɌ-

ɜɑɖɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ Ɏ Ɏɔɐɑ ɝəɔɒɑəɔɫ ɑɬ ɩɡɚ-

ɏɑəəɚɝɞɔ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɔəɎɌɓɔɔ Ɏ ɚɖɜɟɒɌ-

ɪɥɔɑ ɚɜɏɌəɧ. ȶ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ȿȳ-ɛɜɔɓəɌɖɌɘ 

ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɚɞəɚɝɔɗɔ əɌɗɔɣɔɑ ɐɑɓɚɜɏɌ-

əɔɓɚɎɌəəɚɏɚ ɞɔɛɌ ɖɜɚɎɚɝəɌɍɒɑəɔɫ, ɎɧɫɎɗɑəəɚ-

ɏɚ ɛɜɔ ɢɎɑɞɚɎɚɘ ɐɚɛɛɗɑɜɚɎɝɖɚɘ ɖɌɜɞɔɜɚɎɌəɔɔ 

ɔ ɛɚɎɧɤɑəɔɑ ɒɑɝɞɖɚɝɞəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ əɚ-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1. ȿȳȴ. ȾɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (Ɍ), ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɍ). ȼɌɖ 

əɔɒəɑ-ɝɜɑɐəɑɌɘɛɟɗɫɜəɚɏɚ ɚɞɐɑɗɌ ɛɜɫɘɚɕ ɖɔɤɖɔ. Ȯ-ɜɑɒɔɘ. 

ȻɜɑɐɝɞɌɎɗɑəɧ ɞɔɛɔɣəɧɑ ɛɜɔɓəɌɖɔ ɓɗɚɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɢɑɝɝɌ. ȶɔɤɑɣəɧɑ ɝɞɑəɖɔ ɏɔɛɚɩɡɚɏɑəəɧ, ɝ əɌɜɟɤɑəɔ-

ɑɘ ɝɗɚɔɝɞɚɏɚ ɝɞɜɚɑəɔɫ, əɑɜɌɎəɚɘɑɜəɚ ɟɞɚɗɥɑəɧ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɛɑɜɑɐəɫɫ ɝɞɑəɖɌ ð ɟɖɌɓɌəɚ ɍɑɗɚɕ 

ɝɞɜɑɗɖɚɕ). ȹɌ ɛɚɛɑɜɑɣəɚɘ ɝɜɑɓɑ - ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɖɌɜɞɔəɌ ȽȻȻȺ. 

 

ȼɔɝ. 1,Ɏ. 

 

ȼɔɝ. 1,ɏ. 

ȼɔɝ. 1. ȿȳȴ. ȾɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (Ɏ), ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɏ). ȼɌɖ əɔɒ-

əɑ-ɝɜɑɐəɑɌɘɛɟɗɫɜəɚɏɚ ɚɞɐɑɗɌ ɛɜɫɘɚɕ ɖɔɤɖɔ. ȼɑɒɔɘ ɩɗɌɝɞɚɏɜɌɠɔɔ. 

ȹɌɐ ɔɓɚɍɜɌɒɑəɔɑɘ Ɏ Ȯ-ɜɑɒɔɘɑ - ɚɖəɚ ɝ Ɏɖɗɪɣɑəəɧɘ ɘɚɐɟɗɑɘ ɩɗɌɝɞɚɏɜɌɠɔɔ. ȺɍɜɌɓɚɎɌəɔɑ ɖɌɜɞɔɜɟɑɞɝɫ ɔə-

ɞɑəɝɔɎəɧɘ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ, ɛɜɔ ɖɚɗɔɣɑɝɞɎɑəəɚɕ ɚɢɑəɖɑ ɢɔɠɜɚɎɧɑ ɓəɌɣɑəɔɫ ɟɛɜɟɏɚɝɞɔ ɐɚɝɞɔɏɌɪɞ 244 ɖȼɌ 

(ɟɖɌɓɌəɚ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ). ȺɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ, ɖɌɖ ɍɚɗɑɑ ɘɫɏɖɔɑ, ɚɖɜɌɤɔɎɌɪɞɝɫ Ɏ ɡɚɗɚɐəɧɑ, ɝɔəɑ-ɏɚɗɟɍɧɑ 

ɞɚəɌ (ɟɖɌɓɌəɚ ɣɑɜəɚɕ ɝɞɜɑɗɖɚɕ). ȶɚɩɠɠɔɢɔɑəɞ ɟɛɜɟɏɚɝɞɔ 9. 
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ɎɚɚɍɜɌɓɚɎɌəɔɫ ɛɜɔ ɝɚəɚɩɗɌɝɞɚɜɌɠɔɔ. Ȯɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ, ɔɝɛɚɗɨɓɟɫ ɞɑ ɒɑ ɚɛɢɔɔ, ɚɢɑəɔɎɌɗɔ ɝɚ-

ɝɞɚɫəɔɑ ɜɑɏɔɚəɌɜəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɖɚɘɛɗɑɖɝəɚɏɚ ȿȳȴ ɟ ɍɚɗɨɤɔəɝɞɎɌ 

ɛɌɢɔɑəɞɚɎ ɚɛɟɡɚɗɨ ɔɘɑɗɌ ɛɜɚɞɫɒɑəəɧɕ ɡɌɜɌɖ-

ɞɑɜ ɔ ɜɌɝɛɜɚɝɞɜɌəɫɗɌɝɨ əɌ ɐɎɌ ɔ ɍɚɗɑɑ ɚɞɐɑɗɌ 

ɛɜɫɘɚɕ ɖɔɤɖɔ. ȿ 20 ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɑ ɜɌɝ-

ɛɜɚɝɞɜɌəɫɗɚɝɨ əɌ əɔɒəɑ- ɔ ɝɜɑɐəɑɌɘɛɟɗɫɜəɧɕ 

ɚɞɐɑɗɧ, ɟ 4 ɍɚɗɨəɧɡ ɗɚɖɌɗɔɓɚɎɌɗɚɝɨ Ɏ Ɏɑɜɡəɑ-

Ɍɘɛɟɗɫɜəɚɘ ɔ ɟ 8 ð Ɏ əɔɒəɑɌɘɛɟɗɫɜəɚɘ ɚɞɐɑ-

ɗɌɡ. ȸɔəɔɘɌɗɨəɌɫ ɛɜɚɞɫɒɬəəɚɝɞɨ əɚɎɚɚɍɜɌɓɚ-

ɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɌ 60 ɘɘ, ɘɌɖɝɔɘɌɗɨəɌɫ ð 85 ɘɘ. 

Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɚɛɟɡɚɗɨ Ɏ ɝɞɌɐɔɔ Ⱦ3 ɐɔɌɏəɚɝɞɔ-

ɜɚɎɌəɌ ɟ 22 ɍɚɗɨəɧɡ, Ɏ ɝɞɌɐɔɔ Ⱦ4 ð ɟ 10 ɍɚɗɨ-

əɧɡ, ɞɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ȼȻȶ ɍɧɗ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɓɌɍɚɗɑɎɌ-

əɔɫ. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɚɝəɚɎəɧɡ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ 

ɛɜɔɓəɌɖɚɎ ɛɜɑɐɝɞɌɎɗɑəɚ Ɏ ɞɌɍɗɔɢɑ 3. 

Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɟ 26 ɍɚɗɨəɧɡ (81%) 

ɚɛɟɡɚɗɨ ɔɘɑɗɌ ɛɜɔɓəɌɖɔ ɩəɐɚɠɔɞəɚɏɚ ɜɚɝɞɌ ɔ 

ɢɔɜɖɟɗɫɜəɚ ɚɡɎɌɞɧɎɌɗɌ ɛɜɚɝɎɑɞ ɖɔɤɖɔ, ɟ 6 ɣɑ-

ɗɚɎɑɖ Ɏ 18,5% ɝɗɟɣɌɑɎ ɔɘɑɗɚ ɘɑɝɞɚ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɛɚ ɛɑɜɑɐəɑɕ ɔɗɔ ɛɚ 

ɓɌɐəɑɕ ɝɞɑəɖɑ. ɁɌɜɌɖɞɑɜəɧɑ ɐɗɫ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɏɚ ɛɚɜɌɒɑəɔɫ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ 

əɌɜɟɤɑəɔɫ ɝɗɚɔɝɞɚɏɚ ɝɞɜɚɑəɔɫ ɖɔɤɑɣəɚɕ ɝɞɑə-

ɖɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ Ɏɝɑɡ ɍɚɗɨəɧɡ ȼȻȶ. ȿ 12 

(37,5%) ɍɚɗɨəɧɡ ɚɛɜɑɐɑɗɫɗɌɝɨ ɝɘɌɓɌəəɚɝɞɨ 

əɌɜɟɒəɚɏɚ ɖɚəɞɟɜɌ ɔ ɚɞɝɟɞɝɞɎɔɑ ɣɑɞɖɚɕ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɖɔ ɝ ɛɜɔɗɑɒɌɥɔɘɔ ɞɖɌəɫɘɔ, ɣɞɚ 

ɍɧɗɚ ɜɌɝɢɑəɑəɚ ɖɌɖ ɩɡɚ-ɛɜɔɓəɌɖɔ ɔəɎɌɓɔɔ. Ȯɚ 

Ɏɝɑɡ ɝɗɟɣɌɫɡ ɛɜɔ ɚɢɑəɖɑ ɎɧɫɎɗɑəəɚɏɚ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫ ɘɑɞɚɐɚɘ ɂȰȶ ɚɛɜɑɐɑɗɫɗɝɫ ɐɑɓɚɜɏɌ-

əɔɓɚɎɌəəɧɕ ɝɚɝɟɐɔɝɞɧɕ ɜɔɝɟəɚɖ Ɏ ɚɛɟɡɚɗɔ, 

ɛɜɔ ɩɗɌɝɞɚɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɛɚɗɟɣɌɗɔ 

ɖɌɜɞɔɜɚɎɌəɔɑ ɖɜɌɝəɚɘ ɢɎɑɞɚɘ, ɣɞɚ ɝɚɚɞɎɑɞ-

ɝɞɎɚɎɌɗɚ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɒɑɝɞɖɚɝɞɔ ɚɍɜɌɓɚɎɌəɔɫ 

ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɖɜɟɒɌɪɥɔɘɔ ɞɖɌəɫɘɔ ɔ ɫɎɗɫ-

ɗɚɝɨ ɛɜɔɓəɌɖɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. 

Ȼɜɔ ɩɞɚɘ ɢɔɠɜɚɎɚɑ ɓəɌɣɑəɔɑ ɒɑɝɞɖɚɝɞɔ ɔɘɑɗɚ 

ɍɚɗɨɤɚɕ ɐɔɌɛɌɓɚə (ɚɞ 25ɖȼɌ ɐɚ 238ɖȼɌ), ɘɌɖɝɔ-

ɘɌɗɨəɧɕ ɖɚɩɠɠɔɢɔɑəɞ ɜɌɓəɔɢɧ ɝ ɚɖɜɟɒɌɪɥɔ-

ɘɔ ɞɖɌəɫɘɔ ð Ratio=9.  

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘɛɗɑɖɝəɚɏɚ 

ɡɔɘɔɚɗɟɣɑɎɚɏɚ ɗɑɣɑəɔɫ Ɏ ɩɞɚɕ ɏɜɟɛɛɑ ɍɚɗɨəɧɡ 

ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɛɚɎɞɚɜəɧɑ ȿȳȴ ɝ ɩɗɌɝɞɚɏɜɌ-

ɠɔɑɕ Ɏ ɝɑɜɑɐɔəɑ ɔ Ɏ ɖɚəɢɑ ɖɟɜɝɌ ɛɜɚɎɑɐɑəəɚɕ 

ɞɑɜɌɛɔɔ. ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɔɝɝɗɑɐɚɎɌəɔɕ 

ɛɚɖɌɓɌɗ, ɣɞɚ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (20 ɣɑɗɚ-

Ɏɑɖ) ɚɞɘɑɣɌɗɚɝɨ ɟɘɑəɨɤɑəɔɑ ɞɚɗɥɔəɧ ɖɔɤɑɣ-

əɚɕ ɝɞɑəɖɔ ɚɞ 3 ɘɘ ɐɚ 12 ɘɘ. ȿ 12 ɍɚɗɨəɧɡ ɚɞ-

ɘɑɣɌɗɚɝɨ ɛɚɫɎɗɑəɔɑ ɍɚɗɑɑ ɣɑɞɖɚɏɚ ɖɚəɞɟɜɌ, ɣɞɚ 

ɜɌɝɢɑəɔɎɌɗɚɝɨ ɖɌɖ ɗɚɖɌɗɔɓɌɢɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɛɜɚɢɑɝɝɌ. ȿ ɣɑɞɧɜɑɡ ɍɚɗɨəɧɡ ɍɧɗɔ ɎɧɫɎɗɑəɧ 

ɫɎɗɑəɔɫ əɑɓəɌɣɔɞɑɗɨəɚɏɚ ɛɚɝɞɗɟɣɑɎɚɏɚ ɎɚɝɛɌɗɑ-

əɔɫ: ɝəɔɒɑəɔɑ ɩɡɚɏɑəəɚɝɞɔ ɖɔɤɑɣəɚɕ ɝɞɑəɖɔ, 

əɑɚɐəɚɜɚɐəɚɝɞɨ ɛɌɜɌɜɑɖɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ, 

ɟɝɔɗɑəəɌɫ ɛɑɜɔɝɞɌɗɨɞɔɖɌ.  

ȯɜɟɛɛɟ ɝ ɜɑɢɔɐɔɎɚɘ ɓɌɍɚɗɑɎɌəɔɫ ɝɚɝɞɌɎɔ-

ɗɔ 40 ɍɚɗɨəɧɡ (18 ɘɟɒɣɔə ɔ 22 ɒɑəɥɔəɧ). Ȯ 

ɩɞɚɕ ɏɜɟɛɛɑ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ ɟ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɛɑɜɎɔɣəɌɫ ɚɛɟɡɚɗɨ 

ɍɧɗɌ ɐɔɌɏəɚɝɞɔɜɚɎɌəɌ Ɏ ɝɞɌɐɔɔ Ⱦ3 (16 ɣɑɗɚɎɑɖ) 

ɔ Ⱦ4 (20 ɣɑɗɚɎɑɖ), ɔ ɗɔɤɨ ɟ 4 ɍɚɗɨəɧɡ ɚɛɑɜɌ-

ɞɔɎəɚɑ ɗɑɣɑəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ əɌ ɝɞɌɐɔɔ Ⱦ2. ȿ 

28 ɍɚɗɨəɧɡ ɜɑɢɔɐɔɎ ɜɌɓɎɔɗɝɫ Ɏ ɞɑɣɑəɔɑ ɛɑɜɎɧɡ 

ɐɎɟɡ ɗɑɞ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. Ȯ ɐɜɟɏɔɡ 

ɝɗɟɣɌɫɡ (12 ɣɑɗɚɎɑɖ) ɜɑɢɔɐɔɎɧ ɐɔɌɏəɚɝɞɔɜɚɎɌ-

əɧ Ɏ 4 ɝɗɟɣɌɫɡ ɣɑɜɑɓ 3 ɏɚɐɌ ɔ Ɏ 4 ɝɗɟɣɌɫɡ ð ɣɑ-

ɜɑɓ 4 ɔ 5 ɗɑɞ. ȻɑɜɎɔɣəɌɫ ɚɛɟɡɚɗɨ ɗɚɖɌɗɔɓɚɎɌ-

ɗɌɝɨ ɟ 14 ɍɚɗɨəɧɡ (35%) Ɏ əɔɒəɑɌɘɛɟɗɫɜəɚɘ 

ɚɞɐɑɗɑ ɛɜɫɘɚɕ ɖɔɤɖɔ, ɟ 6 (15%) ð Ɏ ɝɜɑɐəɑɌɘ-

ɛɟɗɫɜəɚɘ, ɟ 4 (10%) ð Ɏ ɎɑɜɡəɑɌɘɛɟɗɫɜəɚɘ ɔ ɟ 

16 (40%) ð Ɏ ɜɑɖɞɚɝɔɏɘɚɔɐəɚɘ ɚɞɐɑɗɑ. ȿ 22 

ɍɚɗɨəɧɡ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɞɚɗɨɖɚ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ, ɟ 18 ð ɖɚɘɍɔəɔɜɚɎɌəəɚɑ. ȼɌɝɛɜɑɐɑɗɑ-

əɔɑ ɎɔɐɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ ɛɜɑɐɝɞɌɎɗɑəɚ 

Ɏ ɜɔɝɟəɖɑ 2. ȿ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ (26) ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɜɑɓɑɖɢɔɫ ɛɚɜɌɒɑəəɚɏɚ ɚɞɐɑɗɌ ɖɔɤ-

ɖɔ, ɟ 4 ɍɚɗɨəɧɡ ð ɜɌɝɤɔɜɑəəɌɫ ɜɑɓɑɖɢɔɫ ɝ 

 

ȼɔɝ 2.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɎɔɐɚɎ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑəɔɫ. 
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ɗɔɘɠɌɐɑəɩɖɞɚɘɔɑɕ, ȭȻɉ ɞɌɖɒɑ ɎɧɛɚɗəɑəɌ ɟ 4 

ɍɚɗɨəɧɡ, ɔ ɟ 6 ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɎɑɐɑəɧ ɖɚɘɍɔ-

əɔɜɚɎɌəəɧɑ ɚɛɑɜɌɞɔɎəɧɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

Ȯ ɢɑɗɫɡ ɐɔɌɏəɚɝɞɔɖɔ ɜɑɢɔɐɔɎɌ ȼȻȶ əɌ 

ɗɪɍɚɘ ɩɞɌɛɑ ɗɑɣɑəɔɫ Ɏɝɑɘ ɍɚɗɨəɧɘ Ɏɧɛɚɗəɫ-

ɗɚɝɨ ɚɍɓɚɜəɚɑ ȿȳȴ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɛɚɗɚɝɞɔ 

ɘɌɗɚɏɚ ɞɌɓɌ. ȿ ɤɑɝɞɔ ɍɚɗɨəɧɡ ɚəɚ ɍɧɗɚ ɐɚɛɚɗ-

əɑəɚ ɞɜɌəɝɎɌɏɔəɌɗɨəɧɘ ɔ ɟ ɐɎɟɡ ɍɚɗɨəɧɡ ð 

ɞɜɌəɝɜɑɖɞɌɗɨəɧɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ. ȿ ɤɑɝɞɔ 

ɍɚɗɨəɧɡ ɝ ɗɚɖɌɗɔɓɌɢɔɑɕ ɜɑɢɔɐɔɎɌ Ɏ ɘɫɏɖɔɡ 

ɞɖɌəɫɡ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ɗɔəɑɕ-

əɧɘ ɐɌɞɣɔɖɚɘ Ɏ ɜɑɒɔɘɑ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɎɑɜɡ-

əɚɝɞəɧɡ ɚɜɏɌəɚɎ ɐɗɫ ɍɚɗɑɑ ɛɚɐɜɚɍəɚɕ ɡɌɜɌɖɞɑ-

ɜɔɝɞɔɖɔ ɖɚəɞɟɜɚɎ ɔ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɫ. ȿ 

ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ (20 ɣɑɗɚɎɑɖ) ɜɑɢɔɐɔɎɧ ɗɚɖɌ-

ɗɔɓɚɎɌɗɔɝɨ Ɏ ɖɗɑɞɣɌɞɖɑ ɘɌɗɚɏɚ ɞɌɓɌ, ɟ 8 ɣɑɗɚɎɑɖ 

ð Ɏ ɚɍɗɌɝɞɔ ɟɐɌɗɑəəɚɏɚ ɚɞɐɑɗɌ ɖɔɤɖɔ, ɟ 6 ɣɑɗɚ-

Ɏɑɖ ɚɍɜɌɓɚɎɌəɔɫ ɎɧɫɎɗɫɗɔɝɨ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ (ɟ 

ɣɑɞɧɜɑɡ - Ɏ ɛɚɐɎɓɐɚɤəɧɡ ɚɍɗɌɝɞɫɡ ɔ ɟ ɐɎɚɔɡ ð Ɏ 

ɘɫɏɖɔɡ ɞɖɌəɫɡ ɝɛɔəɧ). Ȯəɟɞɜɔɖɔɤɑɣəɚ (Ɏ ɓɚəɑ 

ɌəɌɝɞɚɘɚɓɌ) ɜɑɢɔɐɔɎ ɍɧɗ ɎɧɫɎɗɑə ɟ 4 ɍɚɗɨəɧɡ. 

ȿ ɐɎɚɔɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟɎɑɗɔɣɑə-

əɧɑ ɗɔɘɠɚɟɓɗɧ ɝ ɩɡɚ-ɛɜɔɓəɌɖɌɘɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɛɚɜɌɒɑəɔɫ ɛɚ ɡɚɐɟ ɛɚɎɓɐɚɤəɧɡ ɝɚ-

ɝɟɐɚɎ. Ȯ ɞɌɍɗɔɢɑ 4 ɛɜɑɐɝɞɌɎɗɑəɚ ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɍɚɗɨəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɜɑɢɔɐɔ-

ɎɌ ɔ ɎɔɐɌ ɛɜɚɎɑɐɬəəɚɕ ɚɛɑɜɌɢɔɔ. 

ȷɚɖɌɗɔɓɌɢɔɫ ɎɧɫɎɗɑəəɚɏɚ ɜɑɢɔɐɔɎɌ əɑ 

ɓɌɎɔɝɑɗɌ ɚɞ ɚɍɦɑɘɌ ɔ ɎɔɐɌ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ. Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ, ɛɚɘɔɘɚ ɚɛɜɑɐɑɗɑəɔɫ ɗɚ-

ɖɌɗɔɓɌɢɔɔ ɔ ɜɌɓɘɑɜɚɎ ɎəɚɎɨ ɎɧɫɎɗɑəəɚɏɚ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɏɚ    ɚɍɜɌɓɚɎɌəɔɫ,     Ɏɧɐɑɗɫɗɔ      ɩɡɚ- 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.  ȿȳȴ. ȾɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (Ɍ), ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ɍ). ȼɑɢɔɐɔɎ 

ȼȻȶ. ȻɜɚɜɌɝɞɌəɔɑ Ɏ ɞɑɗɚ ɘɌɞɖɔ. Ȯ-ɜɑɒɔɘ. 

ȼɑɢɔɐɔɎ ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ Ɏ ɖɗɑɞɣɌɞɖɑ ɘɌɗɚɏɚ ɞɌɓɌ ɛɜɑɐɝɞɌɎɗɑə ɟɓɗɚɎɧɘ ɏɔɛɚɩɡɚɏɑəəɧɘ ɚɍɜɌɓɚɎɌəɔɑɘ 

(ɟɖɌɓɌəɚ ɍɑɗɚɕ ɝɞɜɑɗɖɚɕ). ȺɞɝɟɞɝɞɎɟɪɞ ɣɑɞɖɔɑ ɏɜɌəɔɢɧ ɘɑɒɐɟ ɚɍɜɌɓɚɎɌəɔɑɘ ɔ ɞɑɗɚɘ ɘɌɞɖɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ȿȳ-

ɛɜɔɓəɌɖɚɘ ɛɜɚɜɌɝɞɌəɔɫ (ɟɖɌɓɌəɚ ɣɑɜəɚɕ ɝɞɜɑɗɖɚɕ).                                        

 

ȼɔɝ. 3,Ɏ. 

ȼɔɝ. 3. ȿȳȴ. ȼɑɒɔɘ ɩɗɌɝɞɚɏɜɌɠɔɔ. ȼɑɢɔɐɔɎ ȼȻȶ. 

ȻɜɚɜɌɝɞɌəɔɑ Ɏ ɞɑɗɚ ɘɌɞɖɔ.  

ȹɌ ɔɓɚɍɜɌɒɑəɔɔ Ɏ ɜɑɒɔɘɑ ɩɗɌɝɞɚɏɜɌɠɔɔ ɚɍɜɌɓɚɎɌ-

əɔɑ ɖɌɜɞɔɜɟɑɞɝɫ ɔəɞɑəɝɔɎəɧɘ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ, ɣɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɑɏɚ ɒɑɝɞɖɚɝɞɔ (ɟɖɌɓɌəɚ ɍɑɗɚɕ 

ɝɞɜɑɗɖɚɕ). ȺɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ ɖɌɖ ɍɚɗɑɑ ɘɫɏɖɔɑ 

ɚɖɜɌɤɔɎɌɪɞɝɫ Ɏ ɝɔəɑ-ɏɚɗɟɍɧɑ ɞɚəɌ (ɟɖɌɓɌəɚ ɣɑɜəɚɕ 

ɝɞɜɑɗɖɚɕ).   
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɜɔɓəɌɖɔ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ ɔ ɔəɎɌɓɔɔ Ɏ 

ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ. ȹɌɔɘɑəɨɤɔɕ ɎɧɫɎɗɑəəɧɕ 

ɘɑɞɚɐɚɘ ȿȳȴ ɜɑɢɔɐɔɎ ȼȻȶ ɖɌɖ ɗɚɖɌɗɨəɚɑ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɑ ɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ Ɏ ɚɍɗɌɝɞɔ ɌəɌ-

ɝɞɚɘɚɓɌ ɍɧɗ ɜɌɎɑə 17 ɘɘ, əɌɔɍɚɗɨɤɔɕ ɜɌɓɘɑɜ 

ɜɑɢɔɐɔɎɌ Ɏ ɘɌɗɚɘ ɞɌɓɟ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗ 60*30 

ɘɘ. Ȼɜɔ Ɏəɟɞɜɔɖɔɤɑɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɜɑɢɔɐɔ-

ɎɌ ɚɛɜɑɐɑɗɫɗɔ ɞɑ ɒɑ ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɛɜɔɓəɌɖɔ, 

ɣɞɚ ɔ ɛɜɔ ɛɑɜɎɔɣəɚɘ ɛɚɜɌɒɑəɔɔ ɖɔɤɖɔ: ɟɞɚɗ-

ɥɑəɔɑ ɝɞɑəɚɖ, ɝəɔɒɑəɔɑ ɔɡ ɩɡɚɏɑəəɚɝɞɔ ɔ 

əɌɜɟɤɑəɔɑ ɝɗɚɔɝɞɚɕ ɝɞɜɟɖɞɟɜɧ. Ȼɜɔ Ɏəɑɖɔ-

ɤɑɣəɚɘ ɜɌɝɛɚɗɚɒɑəɔɔ ɜɑɢɔɐɔɎɚɎ Ɏɚ Ɏɝɑɡ ɝɗɟ-

ɣɌɫɡ ɜɑɢɔɐɔɎ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɖɌɖ ɏɔɛɚɩɡɚ-

ɏɑəəɚɑ ɟɓɗɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɫ ɝ əɑɚɐəɚɜɚɐəɚɕ 

ɝɞɜɟɖɞɟɜɚɕ. ȿ 24 ɍɚɗɨəɧɡ (60%) ɖɚəɞɟɜɧ ɚɍɜɌ-

ɓɚɎɌəɔɫ ɍɧɗɔ əɑɐɚɝɞɌɞɚɣəɚ ɣɑɞɖɔɘɔ, ɣɞɚ ɛɚɓɎɚ-

ɗɔɗɚ əɌɘ ɛɜɑɐɛɚɗɚɒɔɞɨ ɔəɎɌɓɔɪ Ɏ ɚɖɜɟɒɌɪ-

ɥɔɑ ɞɖɌəɔ. ȿ 8 ɍɚɗɨəɧɡ (20%) ɖɚəɞɟɜɧ ɍɧɗɔ 

əɑɜɚɎəɧɘɔ, ɝ ɡɌɜɌɖɞɑɜəɧɘɔ ɓɎɑɓɐɣɌɞɚɛɚɐɚɍ-

əɧɘɔ çɎɧɛɫɣɔɎɌəɔɫɘɔè, ɣɞɚ ɍɧɗɚ ɜɌɝɢɑəɑəɚ 

ɖɌɖ ɩɡɚ-ɛɜɔɓəɌɖɔ ɛɜɚɐɚɗɒɑəəɚɏɚ ɜɚɝɞɌ. Ȯ 8 

ɝɗɟɣɌɫɡ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɛɜɚɜɌɝɞɌəɔɑ ɜɑɢɔɐɔɎɌ Ɏ 

ɝɚɝɑɐəɔɑ ɚɜɏɌəɧ (ɟ ɐɎɚɔɡ ɍɚɗɨəɧɡ - Ɏ ɞɑɗɚ ɘɌɞ-

ɖɔ ɔ ɟ ɤɑɝɞɔ ɍɚɗɨəɧɡ ð Ɏ ɝɑɘɑəəɧɑ ɛɟɓɧɜɨɖɔ). 

Ȯɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɚɏɚ ɗɚɖɌɗɨəɚɏɚ 

ɜɑɢɔɐɔɎɌ ɚɛɜɑɐɑɗɫɗɝɫ ɐɑɓɚɜɏɌəɔɓɚɎɌəəɧɕ ɝɚ-

ɝɟɐɔɝɞɧɕ ɜɔɝɟəɚɖ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɔ Ɏɧɝɚɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɒɑɝɞɖɚɝɞɔ ɛɜɔ ɩɗɌɝɞɚɜɌɠɔɔ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɫɘ ɛɑɜɎɔɣəɚɕ ɚɛɟɡɚɗɔ, 

ɖɚɞɚɜɧɑ ɚɛɜɑɐɑɗɫɗɔɝɨ Ɏ ɛɜɑɐɑɗɌɡ 238 ɖȼɌ. 

Ȯ ɚɐəɚɘ ɝɗɟɣɌɑ ɛɜɔ ɚɢɑəɖɑ ɜɑɢɔɐɔɎɌ, ɗɚ-

ɖɌɗɔɓɚɎɌəəɚɏɚ Ɏ ɚɍɗɌɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ, ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɜɌɝɤɔɜɑəɔɑ ɞɑɜɘɔəɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɚɍɚ-

ɔɡ ɘɚɣɑɞɚɣəɔɖɚɎ, ɝɐɌɎɗɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔ-

ɑɘ, ɣɞɚ ɍɧɗɚ ɜɌɝɢɑəɑəɚ ɚɝɗɚɒəɑəɔɑɘ. 

ȽɟɥɑɝɞɎɑəəɟɪ ɛɚɘɚɥɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɘɑɒɐɟ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘɔ 

ɜɟɍɢɚɎɧɘɔ ɔɓɘɑəɑəɔɫɘɔ, ɜɑɢɔɐɔɎɚɘ ɔ ɛɜɚ-

ɐɚɗɒɑəəɧɘ ɜɚɝɞɚɘ ɛɜɔ ȼȻȶ ɛɜɔɚɍɜɑɞɌɗɔ ɘɑɞɚ-

ɐɔɖɔ ɂȰȶ ɔ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɫ. ɂȰȶ ɛɜɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɔɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ ɛɚɓɎɚɗɫɗɚ Ɏɚ Ɏɝɑɡ 

ɝɗɟɣɌɫɡ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɐɑɓɚɜɏɌəɔɓɚɎɌəəɧɕ 

ɝɚɝɟɐɔɝɞɧɕ ɜɔɝɟəɚɖ, ɣɞɚ ɫɎɗɫɗɚɝɨ ɖɚɝɎɑəəɧɘ 

ɛɜɔɓəɌɖɚɘ ɓɗɚɖɌɣɑɝɞɎɑəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. ȿȳ-

ɔɓɚɍɜɌɒɑəɔɑ ɝ ɛɜɔɘɑəɑəɔɑɘ ɘɑɞɚɐɔɖɔ ɩɗɌɝɞɚ-

ɏɜɌɠɔɔ ɝɐɎɔɏɚɎɚɕ Ɏɚɗəɧ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ 

ɖɌɜɞɔɜɚɎɌəɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ ɓɚəɧ ɔəɞɑɜɑɝɌ 

ɖɜɌɝəɧɘ ɢɎɑɞɚɘ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɚɎɌɗɚ ɍɚɗɑɑ 

ɒɑɝɞɖɚɕ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɚɖɜɟɒɌɪɥɔɘɔ, ɞɖɌ-

əɔ. Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɡɔɘɔɚɗɟɣɑɎɚɏɚ 

ɗɑɣɑəɔɫ Ɏɝɑɘ ɍɚɗɨəɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɛɚɎɞɚɜ-

əɚɑ ȿȳȴ Ɏ ɖɚəɢɑ ɖɟɜɝɌ ɞɑɜɌɛɔɔ. ȿ 18 ɍɚɗɨəɧɡ 

ɚɞɘɑɣɌɗɚɝɨ ɟɘɑəɨɤɑəɔɑ ɜɌɓɘɑɜɚɎ ɜɌəɑɑ ɎɧɫɎ-

ɗɑəəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɘɔəɔɘɌɗɨəɚ ð əɌ 5ɘɘ, 

ɘɌɖɝɔɘɌɗɨəɚ ð əɌ 14 ɘɘ. ȿ 10 ɍɚɗɨəɧɡ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɣɑɞɖɔɑ ɖɚəɞɟɜɧ ɔ ɍɚɗɑɑ ɚɞɣɑɞɗɔɎɌɫ ɑɏɚ 

ɐɔɠɠɑɜɑəɢɔɜɚɎɖɌ ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ, ɣɞɚ 

ɜɌɝɢɑəɔɎɌɗɚɝɨ ɖɌɖ ɗɚɖɌɗɔɓɌɢɔɫ ɓɗɚɖɌɣɑɝɞɎɑə-

əɚɏɚ ɛɜɚɢɑɝɝɌ ɔ ɛɜɚɫɎɗɑəɔɑ ɛɚɗɚɒɔɞɑɗɨəɚɕ ɐɔ-

əɌɘɔɖɔ. ȺɞɜɔɢɌɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ, ɖɌɖ ɛɜɚ-

ɏɜɑɝɝɔɜɚɎɌəɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɍɧɗɌ ɟɝɞɌəɚɎɗɑəɌ ɟ 

ɚɐəɚɏɚ ɍɚɗɨəɚɏɚ. ȿȳ-ɖɌɜɞɔəɌ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɡɌ-

ɜɌɖɞɑɜɔɓɚɎɌɗɌɝɨ əɌɗɔɣɔɑɘ Ɏɍɗɔɓɔ ɎɧɫɎɗɑəəɚɏɚ 

ɚɛɟɡɚɗɑɎɚɏɚ ɟɓɗɌ ɔ ɝɎɫɓɌəəɧɡ ɝ əɔɘ ɘɑɗɖɔɡ əɚ-

ɎɚɚɍɜɌɓɚɎɌəɔɕ ɛɚɐɚɍəɚɕ ɝɞɜɟɖɞɟɜɧ.  

Ⱦɜɑɞɨɪ ɏɜɟɛɛɟ (20 ɣɑɗɚɎɑɖ) ɝɚɝɞɌɎɗɫɗɔ 

ɍɚɗɨəɧɑ ɍɑɓ ɗɚɖɚɜɑɏɔɚəɌɗɨəɚɏɚ ɜɑɢɔɐɔɎɌ, ɟ ɖɚ-

ɞɚɜɧɡ ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɚɞ 

1 ɐɚ 3-ɡ ɗɑɞ əɌɓɌɐ. Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɍɧɗɚ ɜɌɎəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɘɟɒɣɔə ɔ ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 53 

ɐɚ 64 ɗɑɞ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ ɝɚɝɞɌɎɔɗ 57 ɗɑɞ. ȿ 

ɛɚɐɌɎɗɫɪɥɑɏɚ ɍɚɗɨɤɔəɝɞɎɌ ɍɚɗɨəɧɡ ɓɌɍɚɗɑɎɌ-

əɔɑ ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ 

(Ⱦ4 ɟ 12 ɍɚɗɨəɧɡ ɔ Ⱦ3 ɟ 6 ɍɚɗɨəɧɡ), ɔ ɗɔɤɨ ɟ 

ɐɎɚɔɡ ɍɚɗɨəɧɡ ɚɍɜɌɓɚɎɌəɔɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ əɌ 

ɝɞɌɐɔɔ Ⱦ1. ȿ ɤɑɝɞɔ ɍɚɗɨəɧɡ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ 

ɎɧɫɎɗɫɗɔɝɨ ɘɑɞɌɝɞɌɓɧ Ɏ ɛɑɣɑəɔ, ɚɝɞɌɗɨəɧɑ ɍɧ-

ɗɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɧ ɖɌɖ ȸ0. ȿ 16 ɍɚɗɨəɧɡ 

ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɑɓɑɖɢɔɫ ɔ ɟ 4 ɍɚɗɨəɧɡ ð ȭȻɉ. 

Ȯɝɑɘ ɛɜɚɎɚɐɔɗɚɝɨ ɚɍɓɚɜəɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɚɜɏɌ-

əɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɘɌɗɚɏɚ ɞɌɓɌ ɝ ɢɑɗɨɪ Ɏɧ-

ɫɎɗɑəɔɫ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɗɚɖɚ-

ɜɑɏɔɚəɌɗɨəɧɡ ɜɑɢɔɐɔɎɚɎ. ȿ 8 ɍɚɗɨəɧɡ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ɞɜɌəɝɎɌɏɔəɌɗɨəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. ȳɌ 

Ɏɜɑɘɫ əɌɍɗɪɐɑəɔɫ ɩɡɚɏɜɌɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɛɚɜɌɒɑəɔɫ ɚɝɞɌɎɤɑɕɝɫ ɣɌɝɞɔ ɖɔɤɖɔ, ɚɍɗɌɝɞɔ 

ȾɌɍɗɔɢɌ ʈ4.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɍɚɗɨəɧɡ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɜɑɢɔɐɔɎɌ ɔ Ɏɔ-

ɐɌ ɛɜɚɎɑɐɬəəɚɕ ɚɛɑɜɌɢɔɔ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʨʝʮʠʜʠʚʘ ɹʇʕ ʈʝʟʝʢ-

ʮʠʷ 

ʈʝʟʝʢʮʠʷ ʩ ʨʘʩʰʠʨʝʥʥʦʡ 

ʣʠʤʬʘʜʝʥʵʢʪʦʤʠʝʡ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʘ 

ʂʣʝʪʯʘʪʢʘ ʤʘʣʦʛʦ ʪʘʟʘ 2 12 4 2 

ʆʙʣʘʩʪʴ ʫʜʘʣʝʥʥʦʡ 

ʢʠʰʢʠ 

2 4  2 

ɿʦʥʘ ʘʥʘʩʪʦʤʦʟʘ  4   

ʄʷʛʢʠʝ ʪʢʘʥʠ  6   

ʃʠʤʬʦʫʟʣʳ    2 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɌəɌɝɞɌɘɚɓɌ, Ɍ ɞɌɖɒɑ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɡ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɚɍɗɌɝɞɔ ɘɌɗɚɏɚ ɞɌɓɌ Ɏɧ-

ɫɎɗɑəɚ əɑ ɍɧɗɚ. ȺɞɐɌɗɑəəɧɑ ɘɑɞɌɝɞɌɓɧ Ɏ ɛɑ-

ɣɑəɨ ɍɧɗɔ ɎɛɑɜɎɧɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəɧ ɟ 4 ɍɚɗɨ-

əɧɡ, ɣɞɚ Ɏɗɔɫɗɚ əɌ ɞɌɖɞɔɖɟ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑ-

əɔɫ. 

ȽɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ɐɔɌɏəɚɝɞɔɖɔ ȼȻȶ ɛɜɔ ȿȳȴ ɝ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɑɕ 

ɔ ɐɌəəɧɡ ȸȼȾ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɛɚɖɌ-

ɓɌɗ ɝɚɛɚɝɞɌɎɔɘɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏɚ Ɏɝɑɡ ɔɝɝɗɑɐɟɑ-

ɘɧɡ ɏɜɟɛɛɌɡ. Ȼɜɔɘɑəɑəɔɑ ɐɜɟɏɔɡ ɗɟɣɑɎɧɡ ɘɑ-

ɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɛɚɓɎɚɗɔɗɚ 

ɟɞɚɣəɔɞɨ ɝɞɌɐɔɪ ɓɌɍɚɗɑɎɌəɔɫ. ȿ ɚɐəɚɏɚ ɛɌɢɔ-

ɑəɞɌ ɛɚ ɐɌəəɧɘ ȽȶȾ ɍɧɗɚ ɚɛɜɑɐɑɗɑəɚ ɛɜɚɜɌɝ-

ɞɌəɔɑ ɚɛɟɡɚɗɔ Ɏ ɛɜɑɐɝɞɌɞɑɗɨəɟɪ ɒɑɗɑɓɟ. Ȯ ɐɜɟ-

ɏɚɘ ɝɗɟɣɌɑ ɎɧɫɎɗɑəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɚɛɟɡɚɗɔ 

əɌ ɤɑɕɖɟ ɘɌɞɖɔ ɛɚ ɐɌəəɧɘ ȸȼȾ, ɣɞɚ əɑ ɍɧɗɚ 

ɟɝɞɌəɚɎɗɑəɚ ɛɚ ɐɌəəɧɘ ȿȳȴ. ȻɜɔɗɑɒɌɥɔɑ ɖ 

ɛɜɫɘɚɕ ɖɔɤɖɑ ɖɚəɞɟɜɧ ɛɜɑɐɝɞɌɞɑɗɨəɚɕ ɒɑɗɑɓɧ 

ɔ ɤɑɕɖɔ ɘɌɞɖɔ ɟ ɩɞɔɡ ɍɚɗɨəɧɡ ɚɛɜɑɐɑɗɫɗɔɝɨ 

ɖɌɖ ɣɑɞɖɔɑ, ɜɚɎəɧɑ ɔ ɡɚɜɚɤɚ ɐɔɠɠɑɜɑəɢɔɜɚ-

ɎɌɗɔɝɨ ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ. Ȯ ɩɞɔɡ ɝɗɟɣɌɫɡ 

əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ ɔ ɔɓɘɑəɑəɔɫ ɒɑɝɞɖɚɝɞəɧɡ ɛɚ-

ɖɌɓɌɞɑɗɑɕ ɛɚ ɐɌəəɧɘ ɩɗɌɝɞɚɏɜɌɠɔɔ. ȿɎɑɗɔɣɑə-

əɧɑ ɛɌɜɌɜɑɖɞɌɗɨəɧɑ ɗɔɘɠɚɟɓɗɧ ɝ ɘɔəɔɘɌɗɨ-

əɧɘ ɜɌɓɘɑɜɚɘ ɐɚ 6,0 ɘɘ ɘɑɞɚɐɚɘ ȿȳȴ ɍɧɗɔ 

ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ Ɏ ɚɐəɚɘ ɝɗɟɣɌɑ. Ȯ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɟ ɞɑɡ ɒɑ ɍɚɗɨəɧɡ ɛɚ ɐɌəəɧɘ ȸȼȾ ɛɌɜɌɜɑɖ-

ɞɌɗɨəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɍɧɗɔ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌəɧ ɟ 5 ɛɌɢɔɑəɞɚɎ. Ȯ ȿȳ-ɔɓɚɍɜɌɒɑəɔɔ ɗɔɘ-

ɠɚɟɓɑɗ ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɝɫ ɖɌɖ ɚɖɜɟɏɗɧɕ əɑɚɐəɚ-

ɜɚɐəɧɕ, ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɐɔɠɠɑɜɑəɢɔɜɚɎɖɔ ɖɚɜ-

ɖɚɎɚɏɚ ɔ ɘɚɓɏɚɎɚɏɚ ɝɗɚɑɎ, ɣɞɚ ɍɧɗɚ ɜɌɝɢɑəɑəɚ 

ɖɌɖ ɩɡɚ-ɛɜɔɓəɌɖɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑəɔɫ. 

ȰɌəəɚɑ ɚɍɝɞɚɫɞɑɗɨɝɞɎɚ ɘɚɏɗɚ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ 

ɞɑɘ, ɣɞɚ ɟ ɛɚɗɚɎɔəɧ ɍɚɗɨəɧɡ ɩɞɚɕ ɏɜɟɛɛɧ ɍɧɗɚ 

Ɏɧɛɚɗəɑəɚ ɞɚɗɨɖɚ ɞɜɌəɝɌɍɐɚɘɔəɌɗɨəɚɑ ȿȳȴ, 

ɔɓɚɗɔɜɚɎɌəəɚɑ ɛɜɔɘɑəɑəɔɑ ɖɚɞɚɜɚɏɚ ɔɘɑɑɞ ɐɚ-

ɝɞɌɞɚɣəɚ əɔɓɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ ɖ ɎɧɫɎɗɑ-

əɔɪ ɗɌɞɑɜɌɗɨəɧɡ ɗɔɘɠɚɟɓɗɚɎ. ȺɐəɌɖɚ Ɏ ɚɢɑəɖɑ 

ɝɚɝɞɚɫəɔɑ ɗɔɘɠɚɟɓɗɚɎ ȸȼȾ ɚɛɔɜɌɑɞɝɫ Ɏ ɛɑɜɎɟɪ 

ɚɣɑɜɑɐɨ əɌ ɔɡ ɟɎɑɗɔɣɑəɔɑ ɔ əɑ ɛɚɓɎɚɗɫɑɞ ɐɔɠ-

ɠɑɜɑɢɔɜɚɎɌɞɨ ɏɔɛɑɜɛɗɌɓɔɪ ɔ ɘɑɞɌɝɞɌɞɔɣɑɝɖɚɑ 

ɔɡ ɛɚɜɌɒɑəɔɑ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ, ɐɚɛɚɗəɑəəɚɑ ɂȰȶ ɔ ɝɚəɚɩɗɌɝɞɚɏɜɌɠɔɑɕ, 

ɫɎɗɫɑɞɝɫ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ 

ɜɌɖɌ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɑɏɚ ɗɚɖɚɜɑɏɔɚəɌɜəɧɡ ɜɑ-

ɢɔɐɔɎɚɎ. Ȯ ɝɗɟɣɌɫɡ ɜɑɢɔɐɔɎɌ ɓɌɍɚɗɑɎɌəɔɫ ȿȳȴ 

ɔɘɑɑɞ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɘɑɞɚɐɌɘɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔ ɏɑəɑɜɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ, ɞɌɖ 

ɖɌɖ Ɏ ɚɐəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ 

ɝɚɝɞɚɫəɔɑ ɓɚəɧ ɌəɌɝɞɚɘɚɓɌ, ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚ-

ɏɚ ɗɚɒɌ, ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɓɌɍɜɪɤɔə-

əɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ, Ɍ ɞɌɖɒɑ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ. ȽɚəɚɏɜɌɠɔɫ ɔɏɜɌɑɞ ɝɟɥɑɝɞɎɑəəɟɪ ɜɚɗɨ Ɏ 

ɘɚəɔɞɚɜɔəɏɑ ɡɔɘɔɚɗɟɣɑɎɚɏɚ ɗɑɣɑəɔɫ, ɛɚɝɖɚɗɨɖɟ 

ɛɚɓɎɚɗɫɑɞ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɟɘɑəɨɤɑəɔɑ 

ɜɌɓɘɑɜɚɎ ɚɛɟɡɚɗɔ ɔ ɔəɠɔɗɨɞɜɌɢɔɔ ɚɖɜɟɒɌɪ-

ɥɔɡ ɞɖɌəɑɕ, ɚɛɜɑɐɑɗɔɞɨ ɔɓɘɑəɑəɔɫ ɑɑ ɝɞɜɟɖɞɟ-

ɜɧ, ɝɎɫɓɌəəɧɑ ɝ ɗɑɣɑɍəɧɘ ɛɌɞɚɘɚɜɠɚɓɚɘ. 
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ȳȹȬɃȱȹȴȱ ȿȷɈȾȼȬȳȮȿȶȺȮȺȵ ɂȱȼȮȴȶȺȸȱȾȼȴȴ Ȯ ȶȺȸȻȷȱȶȽȹȺȵ  

ȰȴȬȯȹȺȽȾȴȶȱ ȿȯȼȺȲȬɊɅȴɁ ȻȼȱȲȰȱȮȼȱȸȱȹȹɇɁ ȼȺȰȺȮ ȿ ȭȱȼȱȸȱȹȹɇɁ 

Ƚ ȽȴȹȰȼȺȸȺȸ ȰȴȷȬȾȬɂȴȺȹȹȺȵ ȶȬȼȰȴȺȸȴȺȻȬȾȴȴ 
 

ȮɌə Ȭ.Ȯ.1,2, Ȱɚɜɚɤɑəɖɚ Ȱ.Ȭ.1,2, ȷɌɛɚɣɖɔəɌ Ⱥ.ȭ.1, ȶɚəɧɤɑɎɌ Ⱥ.Ȯ.1,  

ȳɟɍɌɜɑɎ Ȭ.ȼ.2, Ȼɜɔəɢ ȯ.Ȱ.1, ȰɚɍɜɚɡɚɞɚɎɌ Ɋ.ɉ.2 

 
ɏɜɚɒɌɪɥɔɑ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ əɌ ɠɚəɑ ɛɌɞɚɗɚɏɔɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ 

ɝɔɝɞɑɘɧ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɚɐəɟ ɔɓ əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɛɜɚɍɗɑɘ Ɏ ɝɚɎɜɑɘɑəəɚɘ 

ɌɖɟɤɑɜɝɞɎɑ, ɝɚɣɑɞɌɫ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɖɌɖ ɐɗɫ ɘɌɞɑɜɔ, ɞɌɖ ɔ ɐɗɫ ɛɗɚɐɌ. 

ɂɑɗɨ. ȮɧɫɎɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɞɑɣɑəɔɫ ɍɑɜɑɘɑəəɚɝɞɔ ɟ ɛɌɢɔɑəɞɚɖ ɝ ɟɏɜɚɒɌɪɥɔɘɔ 

ɛɜɑɒɐɑɎɜɑɘɑəəɧɘɔ ɜɚɐɌɘɔ əɌ ɠɚəɑ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɔ ɔ ɟɗɟɣɤɔɞɨ ɛɜɑəɌ-

ɞɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɝ ɛɚɘɚɥɨɪ ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɢɑɜɎɔɖɚɘɑɞɜɔɔ. 

ȸɌɞɑɜɔɌɗɌ ɔ ɘɑɞɚɐɧ. 55 ɍɑɜɑɘɑəəɧɡ ɝ ɛɌɞɚɗɚɏɔɑɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑ-

ɘɧ, ɝɜɚɖɚɘ ɏɑɝɞɌɢɔɔ 22-36 əɑɐɑɗɨ ɔ ɟɏɜɚɓɚɕ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ ɜɌɓɐɑɗɑəɧ əɌ ɞɜɔ 

ɏɜɟɛɛɧ: 1-ɫ ɏɜɟɛɛɌ ð 30 ɛɌɢɔɑəɞɚɖ ɍɑɓ əɌɜɟɤɑəɔɫ ɏɑɚɘɑɞɜɔɔ ɔ ɠɟəɖɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟ-

ɐɚɣɖɌ; 2-ɫ ɏɜɟɛɛɌ ð 10 ɛɌɢɔɑəɞɚɖ ɝ ɟɏɜɚɒɌɪɥɔɘɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘɔ ɜɚɐɌɘɔ ɔ ɝɔə-

ɐɜɚɘɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ  ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ Ɏ ɌəɌɘəɑɓɑ; 3-ɫ ɏɜɟɛɛɌ ð 15 ɛɌɢɔɑəɞɚɖ ɝ ɝɔə-

ɐɜɚɘɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ  ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, ɎɧɫɎɗɑəəɧɘ Ɏɚ Ɏɜɑɘɫ əɌɝɞɚɫɥɑɕ ɍɑɜɑɘɑəəɚ-

ɝɞɔ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɖɌɘ ɛɜɚɎɚɐɔɗɌɝɨ ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɑɜɎɔɖɚɘɑɞɜɔɫ Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɚɢɑəɖɚɕ ɠɟəɖɢɔɔ ɖɌɜɐɔɚɘɔɚɢɔɞɚɎ ɘɑɞɚɐɚɘ speckle-tracking əɌ ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɝɖɌəɑ-

ɜɌɡ Aplioɞɘ 500 ɔ Aplioɞɘ Artida ɖɚɘɛɌəɔɔ Toshiba. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ ɛɌɢɔɑəɞɚɖ ɝ ɝɔəɐɜɚɘɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, ɟɝɞɌ-

əɚɎɗɑəəɧɘ ɐɚ ɔɗɔ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ, ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɝɗɔɤɖɚɘ ɜɌə-

əɔɑ ɔ ɜɌəəɔɑ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ. 

ȮɧɎɚɐɧ. ȿɝɞɌəɚɎɗɑəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ɝɔəɐɜɚɘɌ ɐɔɗɌɞɌɢɔɚəəɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɔ ɟɏɜɚɒɌɪɥɔɘɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘɔ ɜɚɐɌɘɔ. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɑɜɎɔ-

ɖɚɘɑɞɜɔɫ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌəəɑɘɟ ɛɜɚɏəɚɓɔɜɚɎɌəɔɪ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ. ȭɑɜɑɘɑə-

əɧɑ ɝ ɝɔəɐɜɚɘɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɚɞəɚɝɫɞɝɫ ɖ ɏɜɟɛɛɑ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 

ɛɚ ɟɏɜɚɒɌɪɥɔɘ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘ ɜɚɐɌɘ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɍɑɜɑɘɑəəɚɝɞɨ, ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ, ɟɗɨɞɜɌɓɎɟɖɚɎɌɫ 

ɢɑɜɎɔɖɚɘɑɞɜɔɫ, ɝɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ, ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ. 
 

 

THE VALUE OF ULTRASONOGRAPHIC ASSESSMENT OF CERVICAL LENGTH IN 

COMPLEX DIAGNOSTICS OF THREATENING PRETERM BIRTH IN PREGNANT  

WOMEN WITH DILATED CARDIOMYOPATHY SYNDROME 

 

Van A.V. 1,2, Doroshenko D.A. 1,2, Lapochkina O.B. 1, Konisheva O.V. 1, Zubarev A.R. 2, 

Prints G.D.1, Dobrokhotova Yu. Je. 2 
 

hreatening premature labor against the backdrop of the cardiovascular patho logy is 

one of the most important problems in modern obstetrics, combining a high risk for 

both mother and fetus.  

Purpose.  To identify the features of the pregnancy course in women with threatening 

preterm delivery on the background of cardiovascular disea se and improve prenatal diagn o-

sis using ultrasonographic assessment of cervical length.  

Methods and Materials.  A total of 55 pregnant women with pathology of the cardi o-

vascular system, gestational age 22 -36 weeks and threatened preterm labor were divided 

into three groups:  
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Group 1 - 30 patients without disruption of the left ventricle geometry and function;  

Group 2 - 10 patients with threatening preterm labor and dilated cardiomyopathy syndrome 

in history; Group 3 - 15 patients with dilated cardiomyopathy syndrome, diagnosed during 

the current pregnancy.  

Ultrasonographic assessment of cervical length in combination with cardiomyocytes 

fun ction assessment by speckle -tracking method on the ultrasound scanners Aplioɞɘ  500 

and Aplioɞɘ Artida Toshiba company were performed to all patients.  

Results.  Patients with dilated cardiomyopathy syndrome diagnosed before or during 

pregnancy had significantly more frequent too early and early preterm labor.  

Conclusion.  Revealed a correlation between the presence of dilated  cardiomyopathy 

syndrome and threatening preterm labor. Ultrasonographic assessment of cervical length 

contributes to early prediction of preterm delivery. Pregnant women with dilated cardiomy o-

pathy syndrome are at high risk for threatening preterm deliver y. 

 
Keywords: pregnancy, premature birth, ultrasonographic assessment of ce r-

vical length, dilated cardiomyopathy, echocardiography.   
 

 

 

 

 

ɐəɚɕ ɔɓ əɌɔɍɚɗɑɑ ɌɖɞɟɌɗɨəɧɡ ɛɜɚ-

ɍɗɑɘ Ɏ ɌɖɟɤɑɜɝɞɎɑ ɫɎɗɫɑɞɝɫ ɛɜɚɍɗɑ-

ɘɌ ɟɏɜɚɒɌɪɥɔɡ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ 

ɜɚɐɚɎ (ȿȻȼ) ð ɜɚɐɚɎ Ɏ ɝɜɚɖɔ ɚɞ 22 ɐɚ 36 əɑɐɑɗɨ 

ɏɑɝɞɌɢɔɔ, ɫɎɗɫɪɥɔɡɝɫ ɎɌɒəɚɕ ɘɑɐɔɖɚ-

ɝɚɢɔɌɗɨəɚɕ ɔ ɐɑɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɜɚɍɗɑɘɚɕ Ɏ 

ɝɔɗɟ Ɏɧɝɚɖɚɕ ɣɌɝɞɚɞɧ ɚɝɗɚɒəɑəɔɕ ɔ ɛɑɜɔəɌ-

ɞɌɗɨəɚɕ ɝɘɑɜɞəɚɝɞɔ [1, 2, 4, 12, 20]. Ȯəɑɐɜɑəɔɑ 

əɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɘɑɞɚɐɚɎ ɗɑɣɑəɔɫ ɛɜɔɎɑɗɚ ɖ 

ɝəɔɒɑəɔɪ ɟɜɚɎəɫ ɜɑɛɜɚɐɟɖɞɔɎəɧɡ ɛɚɞɑɜɨ, əɚ 

əɑ ɔɓɘɑəɔɗɚ ɣɌɝɞɚɞɧ ɟɏɜɚɓɧ əɑɎɧəɌɤɔɎɌəɔɫ, 

ɖɚɞɚɜɌɫ ɛɚ-ɛɜɑɒəɑɘɟ ɝɚɝɞɌɎɗɫɑɞ 15% - 20% [8, 

9].  

Ƚɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɑ ɓɌɍɚɗɑɎɌəɔɫ (ȽȽȳ) ɟ 

ɍɑɜɑɘɑəəɧɡ ɓɌəɔɘɌɪɞ ɚɐəɚ ɔɓ Ɏɑɐɟɥɔɡ ɘɑɝɞ 

ɝɜɑɐɔ Ɏɝɑɕ ɩɖɝɞɜɌɏɑəɔɞɌɗɨəɚɕ ɛɌɞɚɗɚɏɔɔ, ɝɚ-

ɝɞɌɎɗɫɫ ɚɞ 0,4% ɐɚ 4,7%, ɔ ɚəɔ ɒɑ ɫɎɗɫɪɞɝɫ 

əɌɔɍɚɗɑɑ ɣɌɝɞɚɕ ɛɜɔɣɔəɚɕ ɘɌɞɑɜɔəɝɖɚɕ ɝɘɑɜɞ-

əɚɝɞɔ ð 2,2 əɌ 100 000 ɜɚɐɚɎ [10, 12, 17]. Ȯ ɛɚ-

ɝɗɑɐəɑɑ Ɏɜɑɘɫ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ 

ɍɑɜɑɘɑəəɧɡ ɔ ɜɚɒɑəɔɢ, ɝɞɜɌɐɌɪɥɔɡ ȽȽȳ, ɣɞɚ 

ɚɍɦɫɝəɫɑɞɝɫ ɜɫɐɚɘ ɛɜɔɣɔə: ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔ-

ɖɚɕ ɓɌɍɚɗɑɎɌəɔɕ ɝɑɜɐɢɌ, ɜɌɝɤɔɜɑəɔɑɘ ɛɚɖɌɓɌ-

əɔɕ ɖ ɝɚɡɜɌəɑəɔɪ ɍɑɜɑɘɑəəɚɝɞɔ, ɟɎɑɗɔɣɑəɔɑɘ 

ɏɜɟɛɛɧ ɒɑəɥɔə, ɚɛɑɜɔɜɚɎɌəəɧɡ əɌ ɝɑɜɐɢɑ, ɔ 

ɣɔɝɗɌ ɝɑɜɨɬɓəɚɍɚɗɨəɧɡ ɒɑəɥɔə, ɖɚɞɚɜɧɑ ɗɔɍɚ 

ɝɌɘɔ, ɗɔɍɚ ɝ ɜɌɓɜɑɤɑəɔɫ ɎɜɌɣɑɕ ɜɑɤɌɪɞ ɝɚ-

ɡɜɌəɔɞɨ ɍɑɜɑɘɑəəɚɝɞɨ, ɍɟɐɟɣɔ ɟɎɑɜɑəəɧɘɔ Ɏ 

ɟɝɛɑɡɑ ɘɑɐɔɢɔəɝɖɚɕ əɌɟɖɔ ɔ ɛɜɌɖɞɔɖɔ [5, 18, 

19]. Ȯɘɑɝɞɑ ɝ ɞɑɘ, ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɍɑɜɑɘɑə-

əɧɡ ɏɚɝɛɔɞɌɗɔɓɔɜɟɑɞɝɫ Ɏ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɧɑ 

ɝɞɌɢɔɚəɌɜɧ ɝ ɛɌɞɚɗɚɏɔɑɕ ɝɑɜɐɢɌ ɐɗɫ ɛɜɚɗɚəɏɔ-

ɜɚɎɌəɔɫ ɍɑɜɑɘɑəəɚɝɞɔ. ȹɌɔɘɑəɑɑ ɍɗɌɏɚɛɜɔɫɞ-

əɚɕ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɛɜɚɏəɚɓɌ ɐɗɫ ɘɌɞɑɜɔɔ ɔ ɐɗɫ 

ɜɑɍɑəɖɌ ɫɎɗɫɑɞɝɫ ɜɌɓəɚɜɚɐəɌɫ ɏɜɟɛɛɌ ɓɌɍɚɗɑ-

ɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪɥɌɫɝɫ ɐɔɗɌɞɌɢɔɑɕ ɔ əɑɏɌ-

ɞɔɎəɧɘ ɜɑɘɚɐɑɗɔɜɚɎɌəɔɑɘ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 

(ȷȲ), ɚɍɦɑɐɔəɑəəɌɫ Ɏ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɐ 

ɚɍɥɔɘ əɌɓɎɌəɔɑɘ çɝɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔè (ȽȰȶȸȻ). Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ ɔə-

ɝɞɜɟɘɑəɞɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ȽȰȶȸȻ ɎɖɗɪɣɌɑɞ 

Ɏ ɝɑɍɫ ɔ ɛɑɜɔɛɌɜɞɌɗɨəɟɪ ɖɌɜɐɔɚɘɔɚɛɌɞɔɪ əɌ 

ɝɞɌɐɔɔ ɐɔɗɌɞɌɢɔɔ ȷȲ. Ȯ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ 

ɛɜɔ ȽȰȶȸȻ əɑɚəɌɞɌɗɨəɧɕ ɛɜɚɏəɚɓ ɍɗɌɏɚɛɜɔɫ-

ɞɑə. ȶɌɖ ɚɞɘɑɣɌɑɞ ɜɫɐ ɌɎɞɚɜɚɎ, ɗɔɤɨ ɟ ɛɌɢɔɑə-

ɞɚɖ ɝ ɖɗɔəɔɣɑɝɖɔɘɔ ɝɔɘɛɞɚɘɌɘɔ ɩɞɚɏɚ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɍɚɗɑɑ ɣɌɝɞɚ, ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɧɘɔ 

ɒɑəɥɔəɌɘɔ, ɛɜɚɔɝɡɚɐɫɞ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚ-

ɐɧ (18% ɔ 5%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ) [19, 24] . Ƚɘɑɜɞ-

əɚɝɞɨ ɍɑɜɑɘɑəəɧɡ ɝ ɖɌɜɐɔɚɘɔɚɛɌɞɔɫɘɔ ɐɚɝɞɔ-

ɏɌɑɞ 12% - 15%. Ȼɜɔ ɛɚɎɞɚɜəɧɡ ɍɑɜɑɘɑəəɚɝɞɫɡ 

ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɟɎɑɗɔɣɔɎɌɑɞɝɫ 

ɐɚ 30% - 40%. ȿɡɟɐɤɑəɔɑ ɠɟəɖɢɔɔ ɝɑɜɐɑɣəɚɕ 

ɐɑɫɞɑɗɨəɚɝɞɔ, əɑɝɘɚɞɜɫ əɌ ɌɐɑɖɎɌɞəɟɪ ɞɑɜɌ-

ɛɔɪ, ɐɚɝɞɔɏɌɑɞ 50% ɍɑɜɑɘɑəəɧɡ ɒɑəɥɔə [19]. 

ȾɌɖɒɑ, ɛɜɔ ȽȰȶȸȻ, ɜɌɓɎɔɎɤɑɕɝɫ Ɏ ɛɑɜɔɚɐ ɍɑ-

ɜɑɘɑəəɚɝɞɔ ɔɗɔ ɜɌəəɑɘ ɛɚɝɗɑɜɚɐɚɎɚɘ ɛɑɜɔɚɐɑ, 

ɚɞ ɛɚɎɞɚɜəɚɕ ɍɑɜɑɘɑəəɚɝɞɔ ɜɑɖɚɘɑəɐɚɎɌəɚ ɚɞ-

ɖɌɓɌɞɨɝɫ [6, 8, 13, 18, 20].  

ȶɜɔɞɑɜɔɑɘ Ɏɖɗɪɣɑəɔɫ ɍɑɜɑɘɑəəɧɡ Ɏ əɌɤɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ ɘɧ ɝɣɔɞɌɗɔ ɝəɔɒɑəɔɑ ɠɜɌɖɢɔɔ 

ɎɧɍɜɚɝɌ (ɀȮ) ȷȲ əɔɒɑ 45% ɛɚ ɝɚɎɚɖɟɛəɧɘ 

ɐɌəəɧɘ, ɛɚɗɟɣɑəəɧɘ ɝ ɛɚɘɚɥɨɪ ɩɡɚɖɌɜɐɔɚ-

ɏɜɌɠɔɔ (ɉɁȺ-ȶȯ) ɘɑɞɚɐɚɘ Simpson biplane + 

speckle tracking, Ɏ ɝɚɣɑɞɌəɔɔ ɝ ɟɎɑɗɔɣɑəɔɑɘ ɖɚ-

əɑɣəɚɏɚ ɐɔɌɝɞɚɗɔɣɑɝɖɚɏɚ ɜɌɓɘɑɜɌ (ȶȰȼ) ȷȲ ɍɚ-

ɗɑɑ 60 ɘɘ (ɜɔɝ. 1,  ɜɔɝ. 2) [3, 5, 6, 17, 21].  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȮɧɫɎɔɞɨ ɚɝɚɍɑəəɚɝɞɔ ɞɑɣɑəɔɫ ɍɑɜɑɘɑəəɚ-

ɝɞɔ ɔ ɟɗɟɣɤɔɞɨ ɛɜɑəɌɞɌɗɨəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ȿȻȼ 

ɟ ɍɑɜɑɘɑəəɧɡ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɑɕ 

ɛɜɔ ɝɖɜɔəɔəɏɚɎɧɡ ɛɜɚɏɜɌɘɘɌɡ ɚɍɝɗɑɐɚɎɌəɔɫ ɝ 

ɛɚɘɚɥɨɪ ɝɚɎɜɑɘɑəəɧɡ ɞɑɡəɚɗɚɏɔɕ ɟɗɨɞɜɌɓɎɟ-

ɖɚɎɚɕ ɢɑɜɎɔɖɚɘɑɞɜɔɔ (ȿɂ); ɚɛɜɑɐɑɗɔɞɨ ɎɓɌɔɘɚ-

ɝɎɫɓɨ ɘɑɒɐɟ əɌɗɔɣɔɑɘ ȽȰȶȸȻ ɔ ȿȻȼ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɚɤɗɔ 55 ɍɑɜɑɘɑəəɧɡ ɝ 

ɛɌɞɚɗɚɏɔɑɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ Ɏ Ɏɚɓ-

ɜɌɝɞɑ 29,8Ñ1,9 ɗɑɞ ɝ ɚɐəɚɛɗɚɐəɚɕ ɍɑɜɑɘɑəəɚ-

ɝɞɨɪ, ɛɜɚɞɑɖɌɪɥɑɕ ɝ ɟɏɜɚɓɚɕ Ȼȼ, ɝɜɚɖɚɘ ɚɞ 22  

Ⱥ 
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ɐɚ 36 əɑɐɑɗɨ, əɌɛɜɌɎɗɑəəɧɑ ɔɓ ɒɑəɝɖɔɡ ɖɚə-

ɝɟɗɨɞɌɢɔɕ ɔ əɑɛɜɚɠɔɗɨəɧɡ ɟɣɜɑɒɐɑəɔɕ ɐɗɫ ɜɚ-

ɐɚɎɝɛɚɘɚɒɑəɔɫ. Ȯɝɑ ɛɌɢɔɑəɞɖɔ ɍɧɗɔ ɖɗɔəɔɣɑ-

ɝɖɔ ɝɞɌɍɔɗɨəɧ, ɔɘɑɗɔ ɝɔəɟɝɚɎɧɕ ɜɔɞɘ. ȿ 55 

ɛɌɢɔɑəɞɚɖ (100%) ɛɜɔ ɝɖɜɔəɔəɏɚɎɚɘ ɟɗɨɞɜɌ-

ɓɎɟɖɚɎɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ (ȿȳȴ) ɎɧɫɎɗɑəɚ ɟɖɚɜɚ-

ɣɑəɔɑ ɤɑɕɖɔ ɘɌɞɖɔ. ȿ 25 ɍɑɜɑɘɑəəɧɡ (45,4%) 

ɝɚɘɌɞɔɣɑɝɖɔɕ ɌəɌɘəɑɓ ɍɧɗ ɚɞɫɏɚɥɑə əɌɗɔɣɔɑɘ 

ȽȰȶȸȻ. 

ȻɌɢɔɑəɞɖɔ ɜɌɓɐɑɗɑəɧ əɌ 3 ɏɜɟɛɛɧ: 1-ɫ ð 

30 ɍɑɜɑɘɑəəɧɡ ɝ ɟɏɜɚɒɌɪɥɔɘɔ Ȼȼ ɍɑɓ əɌɜɟɤɑ-

əɔɫ ɏɑɚɘɑɞɜɔɔ ɔ ɠɟəɖɢɔɔ ȷȲ (54,5%); 2-ɫ ð 10 

ɛɌɢɔɑəɞɚɖ ɝ ɟɏɜɚɒɌɪɥɔɘɔ Ȼȼ ɔ ȽȰȶȸȻ (ɜɔɝ. 

3), ɟɝɞɌəɚɎɗɑəəɧɘ ɐɚ ɍɑɜɑɘɑəəɚɝɞɔ (18,2%); 3-ɫ 

ɏɜɟɛɛɌ ð 15 ɛɌɢɔɑəɞɚɖ ɝ ȽȰȶȸȻ (ɜɔɝ. 4), ɎɧɫɎ-

ɗɑəəɧɘ ɛɜɔ ɍɑɜɑɘɑəəɚɝɞɔ (27,3%). 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ, ɛɚɘɔɘɚ 

ɝɞɌəɐɌɜɞəɧɡ ȿȳȴ ɛɚ ɚɍɥɑɛɜɔəɫɞɧɘ ɘɑɞɚɐɔ-

ɖɌɘ: ȿɂ ɔ ɩɡɚɖɌɜɐɔɚɏɜɌɠɔɫ ɝ ɚɢɑəɖɚɕ ɛɌɜɌ-

ɘɑɞɜɚɎ ɝɖɚɜɚɝɞɔ ɔ ɝɔɗɧ Ɏɚɗɚɖɚə ɘɔɚɖɌɜɐɌ Ɏ 

ɜɑɒɔɘɑ speckle tracking ɉɁȺ-ȶȯ (ST ɉɁȺ-ȶȯ) əɌ 

ɟɗɨɞɜɌɓɎɟɖɚɎɧɡ ɝɖɌəɑɜɌɡ Aplioɞɘ 500 ɔ Aplioɞɘ 

Artida ɖɚɘɛɌəɔɔ Toshiba. 

ȻɜɚɔɓɎɚɐɔɗɚɝɨ ɔɓɘɑɜɑəɔɑ ɓɌɖɜɧɞɚɕ ɣɌɝɞɔ 

ɤɑɕɖɔ ɘɌɞɖɔ ɚɞ əɌɜɟɒəɚɏɚ ɓɑɎɌ ɐɚ V-ɚɍɜɌɓəɚɕ 

Ɏɧɑɘɖɔ Ɏəɟɞɜɑəəɑɏɚ ɓɑɎɌ. Ȯ əɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɘɧ Ɏɖɗɪɣɔɗɔ ɍɑɜɑɘɑəəɧɡ ɝ ɟɖɚɜɚɣɑəɔɑɘ ɤɑɕɖɔ 

ɘɌɞɖɔ ɘɑəɑɑ 30 ɘɘ ɛɚ ɐɌəəɧɘ ȿɂ (ɜɔɝ. 5, ɜɔɝ. 

6). 

ȽɞɌɞɔɝɞɔɣɑɝɖɌɫ ɚɍɜɌɍɚɞɖɌ ɛɜɚɎɚɐɔɗɌɝɨ 

ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

Statistica version   7,0.  Ƚɜɑɐəɔɑ  ɓəɌɣɑəɔɫ  ɛɜɑɐ- 

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

ȼɔɝ. 1.  ɉɁȺ-ȶȯ. 

ȭɑɜɑɘɑəəɚɝɞɨ 32 əɑɐɑɗɔ. Ƚɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ. ȶɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 78 ɘɘ. 

ȼɔɝ. 2. ɉɁȺ-ȶȯ. 

ȭɑɜɑɘɑəəɚɝɞɨ 30 əɑɐɑɗɨ. Ƚɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ 

ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ. ȶɚəɑɣəɧɕ ɐɔɌɝɞɚɗɔɣɑɝɖɔɕ ɜɌɓɘɑɜ 

ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ 71 ɘɘ. 

 

ȼɔɝ. 3. 

 

ȼɔɝ. 4. 

ȼɔɝ. 3.  ST ɉɁȺ-ȶȯ. 

ȯɗɚɍɌɗɨəɌɫ ɛɜɚɐɚɗɨəɌɫ ɐɑɠɚɜɘɌɢɔɫ. ȭɑɜɑɘɑəəɚɝɞɨ 

27 əɑɐɑɗɨ. Ƚɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɔ, ɟɝɞɌəɚɎɗɑəəɧɕ ɐɚ ɍɑɜɑɘɑəəɚɝɞɔ. 

ȼɔɝ. 3. ST ɉɁȺ-ȶȯ. 

ȯɗɚɍɌɗɨəɌɫ ɢɔɜɖɟɗɫɜəɌɫ ɐɑɠɚɜɘɌɢɔɫ. ȭɑɜɑɘɑəəɚɝɞɨ 

27 əɑɐɑɗɨ. Ƚɔəɐɜɚɘ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌ-

ɞɔɔ, ɟɝɞɌəɚɎɗɑəəɧɕ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ. 
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ɝɞɌɎɗɑəɧ  Ɏ  Ɏɔɐɑ  ɘɑɐɔɌəɧ  ɔ  ɝɞɌəɐɌɜɞəɚɏɚ 

ɚɞɖɗɚəɑəɔɫ. ȽɜɌɎəɑəɔɑ ɏɜɟɛɛ ɛɜɚɎɚɐɔɗɔ ɝ ɛɚ-

ɘɚɥɨɪ t-ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ ɐɗɫ ɐɎɟɡ ɓɌɎɔɝɔ-

ɘɧɡ ɔɗɔ əɑɓɌɎɔɝɔɘɧɡ Ɏɧɍɚɜɚɖ. ȽɞɌɞɔɝɞɔɣɑɝɖɔ 

ɓəɌɣɔɘɧɘɔ ɝɣɔɞɌɗɔ ɜɌɓɗɔɣɔɫ ɐɌəəɧɡ ɔ ɖɚɜɜɑ-

ɗɫɢɔɔ ɐɌəəɧɡ ɛɜɔ p<0,05. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɫ. 

Ȼɚ ɝɜɚɖɌɘ ɏɑɝɞɌɢɔɔ, Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɜɑ-

ɖɚɘɑəɐɌɢɔɫɘɔ ȮȺȳ, Ȼȼ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ əɌ 

ɝɗɔɤɖɚɘ ɜɌəəɔɑ Ȼȼ (ɝ 22 ɛɚ 27 əɑɐɑɗɪ ɏɑɝɞɌ-

ɢɔɔ), ɜɌəəɔɑ Ȼȼ (ɝɜɚɖ ɏɑɝɞɌɢɔɔ 28-33 əɑɐɑɗɔ) ɔ 

Ȼȼ (34-26 əɑɐɑɗɨ). ȮɧɫɎɗɑəɧ ɝɞɌɞɔɝɞɔɣɑɝɖɔɑ 

ɓəɌɣɔɘɧɑ ɜɌɓɗɔɣɔɫ Ɏ ɐɌəəɧɡ ȿɂ ɟ ɍɑɜɑɘɑəəɧɡ 

ɝ ȽȰȶȸȻ (2 ɔ 3-ɕ ɏɜɟɛɛɧ) ɔ ɍɑɜɑɘɑəəɧɡ ɍɑɓ 

əɌɜɟɤɑəɔɫ ɏɑɚɘɑɞɜɔɔ ɔ ɝɔɝɞɚɗɔɣɑɝɖɚɕ ɠɟəɖ-

ɢɔɔ ɗɑɎɚɏɚ ɒɑɗɟɐɚɣɖɌ (1-ɫ ɏɜɟɛɛɌ). ȻɚɖɌɓɌɞɑɗɔ 

ɐɗɔəɧ ɤɑɕɖɔ ɘɌɞɖɔ ɛɜɔ ȿɂ Ɏ 1-ɕ ɏɜɟɛɛɑ ɝɚɝɞɌ-

Ɏɔɗɔ 30,5Ñ1,6 ɘɘ, ɣɞɚ ɍɧɗɚ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ 

(p<0,05), ɣɑɘ Ɏɚ 2-ɕ (25Ñ1,8ɘɘ) ɔ 3-ɕ ɏɜɟɛɛɑ 

(26,2Ñ1,6 ɘɘ). 

 ȿ ɛɌɢɔɑəɞɚɖ 1-ɕ ɏɜɟɛɛɧ Ȼȼ ɛɜɚɔɓɚɤɗɔ Ɏ 

7 ɝɗɟɣɌɫɡ (23%): ɜɌəəɔɑ Ȼȼ Ɏ 3 ɝɗɟɣɌɫɡ (10%), 

Ȼȼ Ɏ 4 ɝɗɟɣɌɫɡ (13%). ȿ ɛɌɢɔɑəɞɚɖ 2-ɕ ɏɜɟɛɛɧ 

Ȼȼ ɛɜɚɔɓɚɤɗɔ Ɏ 3 ɝɗɟɣɌɫɡ (30%), ɔɓ əɔɡ 2 ɜɚɐɚɎ 

(20%) əɌ ɝɜɚɖɑ 28-33 əɑɐɑɗɔ ɔ 1 ɜɚɐɧ (10%) əɌ 

ɝɜɚɖɑ 34-36 əɑɐɑɗɨ ɏɑɝɞɌɢɔɔ. ȿ ɛɌɢɔɑəɞɚɖ 3-ɕ 

ɏɜɟɛɛɧ ɛɜɚɔɓɚɤɗɔ 1 (6,6%) ɝɗɔɤɖɚɘ ɜɌəəɔɑ 

Ȼȼ, 1 (6,6%) ɜɌəəɔɑ Ȼȼ ɔ 2 Ȼȼ (13,3%) (ɞɌɍɗ. 1). 

Ȼɜɔ ɝɜɌɎəɑəɔɔ ɏɜɟɛɛ ɐɚɝɞɚɎɑɜəɚ Ɏɧɤɑ 

ɍɧɗɚ ɣɔɝɗɚ ɝɗɔɤɖɚɘ ɜɌəəɔɡ Ȼȼ ɟ ɛɌɢɔɑəɞɚɖ   

3-ɕ ɏɜɟɛɛɧ ɔ ɜɌəəɔɡ Ȼȼ ɟ ɛɌɢɔɑəɞɚɖ 2-ɕ ɏɜɟɛ-

ɛɧ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɟ ɛɌɢɔɑəɞɚɖ ɝ ȽȰȶȸȻ, 

ɟɝɞɌəɚɎɗɑəəɧɘ ɐɚ ɔɗɔ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ, 

ɐɚɝɞɚɎɑɜəɚ ɣɌɥɑ ɎɝɞɜɑɣɌɗɔɝɨ ɝɗɔɤɖɚɘ ɜɌəəɔɑ 

Ȼȼ ɔ ɜɌəəɔɑ Ȼȼ. 

ȶɚɗɔɣɑɝɞɎɚ Ȼȼ ɐɚɝɞɚɎɑɜəɚ əɑ ɚɞɗɔɣɌɗɚɝɨ 

ɘɑɒɐɟ ɏɜɟɛɛɌɘɔ.   

Ⱥɍɝɟɒɐɑəɔɑ. 

Ȱɗɫ ɎɧɍɚɜɌ ɞɑɜɌɛɔɔ ɔ ɚɛɜɑɐɑɗɑəɔɫ ɚɛɞɔ-

ɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɖ ɝ ɞɫɒɑɗɧ-

ɘɔ ȽȽȳ ɝɛɑɢɔɌɗɔɝɞɧ ɐɚɗɒəɧ ɍɧɞɨ ɚɜɔɑəɞɔɜɚ-

ɎɌəɧ Ɏ ɚɝɚɍɑəəɚɝɞɫɡ, ɖɌɖ ɞɑɣɑəɔɫ ɍɑɜɑɘɑəəɚ-

ɝɞɔ, ɞɌɖ ɔ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɟ ɩɞɔɡ ɛɌɢɔ-

ɑəɞɚɖ. 

 

ȼɔɝ. 5. 

 

ȼɔɝ. 6. 

ȼɔɝ. 5.  ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɑɜɎɔɖɚɘɑɞɜɔɫ. 

ȻɌɢɔɑəɞɖɌ 2-ɕ ɏɜɟɛɛɧ. ȭɑɜɑɘɑəəɚɝɞɨ 35 əɑɐɑɗɔ. 

ȿɏɜɚɒɌɪɥɔɑ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ. ȰɗɔəɌ ɤɑɕɖɔ 

ɘɌɞɖɔ 20,5 ɘɘ. 

ȼɔɝ. 6. ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɑɜɎɔɖɚɘɑɞɜɔɫ. 

ȻɌɢɔɑəɞɖɌ 3-ɕ ɏɜɟɛɛɧ. ȭɑɜɑɘɑəəɚɝɞɨ 32 əɑɐɑɗɔ. 

ȿɏɜɚɒɌɪɥɔɑ ɛɜɑɒɐɑɎɜɑɘɑəəɧɑ ɜɚɐɧ. ȰɗɔəɌ ɤɑɕɖɔ 

ɘɌɞɖɔ 24 ɘɘ. 

ȾɌɍɗɔɢɌ ʈ1.    Ƚɜɚɖ ɜɚɐɚɎ ɟ ɛɌɢɔɑəɞɚɖ 1, 2 ɔ 3-ɕ ɏɜɟɛɛ. 

ɻʨʫʧʧʳ ʧʘʮʠʝʥʪʦʢ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ 

ʉʨʦʢ ʨʦʜʦʚ 

22-27 ʥʝʜʝʣʴ 

ʉʣʠʰʢʦʤ ʨʘʥʥʠʝ ʇʈ 

28-33 ʥʝʜʝʣʠ 

ʈʘʥʥʠʝ ʇʈ 

34-36 ʥʝʜʝʣʴ 

ʇʈ 

1 ʛʨʫʧʧʘ 0 3 (10%) 4 (13%) 

2 ʛʨʫʧʧʘ 0 2 (20%)*  1 (10%) 

3 ʛʨʫʧʧʘ 1 (6,6%)*  1 (6,6%) 2 (13,3%) 

* - p<0,05 (ɛɜɔ ɝɜɌɎəɑəɔɔ ɏɜɟɛɛ ɘɑɒɐɟ ɝɚɍɚɕ)    
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȼɚɐɚɜɌɓɜɑɤɌɞɨ ɍɑɜɑɘɑəəɧɡ ɝ ɐɌəəɚɕ ɛɌ-

ɞɚɗɚɏɔɑɕ ɢɑɗɑɝɚɚɍɜɌɓəɚ Ɏ ɖɜɟɛəɧɡ ɜɚɐɚɎɝɛɚɘɚ-

ɏɌɞɑɗɨəɧɡ ɟɣɜɑɒɐɑəɔɫɡ, ɝɛɚɝɚɍəɧɡ ɚɍɑɝɛɑɣɔɞɨ 

əɑɓɌɘɑɐɗɔɞɑɗɨəɟɪ ɖɌɜɐɔɚɜɑɌəɔɘɌɢɔɚəəɟɪ 

ɛɚɐɐɑɜɒɖɟ ɝɚɍɝɞɎɑəəɧɘɔ ɝɔɗɌɘɔ. 

Ȼɜɔ ɝɎɚɑɎɜɑɘɑəəɚɘ ɚɛɜɑɐɑɗɑəɔɔ ɏɜɟɛɛ 

ɜɔɝɖɌ ɛɚ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɔ, ɝɎɚɑɎɜɑɘɑəəɚɘ ɚɍ-

ɝɗɑɐɚɎɌəɔɔ, ɛɚɝɞɌəɚɎɖɑ əɌ ɟɣɑɞ Ɏ ɝɛɑɢɔɌɗɔɓɔ-

ɜɚɎɌəəɚɑ ɟɣɜɑɒɐɑəɔɑ ɔ ɗɑɣɑəɔɔ, ɟɐɌɑɞɝɫ ɐɚ-

ɝɞɔɣɨ əɌɔɗɟɣɤɔɡ ɜɑɓɟɗɨɞɌɞɚɎ Ɏ ɛɜɚɗɚəɏɔɜɚɎɌ-

əɔɔ ɍɑɜɑɘɑəəɚɝɞɔ ɝ ɐɌəəɚɕ ɛɌɞɚɗɚɏɔɑɕ ɔ ɝəɔ-

ɓɔɞɨ ɛɑɜɔəɌɞɌɗɨəɧɑ ɛɚɞɑɜɔ. 

ȮɧɎɚɐɧ. 

1.  ȮɧɫɎɗɑəɌ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ əɌɗɔɣɔɑɘ 

ɝɔəɐɜɚɘɌ ɐɔɗɌɞɌɢɔɚəəɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɔ 

ɟɏɜɚɒɌɪɥɔɘɔ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘɔ ɜɚɐɌɘɔ. 

2.  ȿɗɨɞɜɌɓɎɟɖɚɎɌɫ ɢɑɜɎɔɖɚɘɑɞɜɔɫ ɫɎɗɫɑɞ-

ɝɫ ɎɧɝɚɖɚɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɝɎɚɑɎɜɑ-

ɘɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɝɛɚɝɚɍɝɞɎɟɪɥɔɘ ɜɌəəɑɘɟ 

ɛɜɚɏəɚɓɔɜɚɎɌəɔɪ ɛɜɑɒɐɑɎɜɑɘɑəəɧɡ ɜɚɐɚɎ ɔ 

ɛɜɚɗɚəɏɔɜɚɎɌəɔɪ ɍɑɜɑɘɑəəɚɝɞɔ ɟ ɍɑɜɑɘɑəəɧɡ ɝ 

ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɛɌɞɚɗɚɏɔɑɕ. 

3.  ȭɑɜɑɘɑəəɧɑ ɝ ɝɔəɐɜɚɘɚɘ ɐɔɗɌɞɌɢɔɚə-

əɚɕ ɖɌɜɐɔɚɘɔɚɛɌɞɔɔ ɚɞəɚɝɫɞɝɫ ɖ ɏɜɟɛɛɑ Ɏɧɝɚ-

ɖɚɏɚ ɜɔɝɖɌ ɛɚ ɟɏɜɚɒɌɪɥɔɘ ɛɜɑɒɐɑɎɜɑɘɑəəɧɘ 

ɜɚɐɌɘ, ɣɌɝɞɚɞɌ ɖɚɞɚɜɧɡ Ɏ ɔɝɝɗɑɐɟɑɘɧɡ ɏɜɟɛɛɌɡ 

2 ɔ 3 ɝɚɝɞɌɎɔɗɌ 26% ɔ 30%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
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ȽȺȮȼȱȸȱȹȹȬɋ ȽȴȽȾȱȸȬ ȺȭȽȷȱȰȺȮȬȹȴɋ  ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 

 

Ȼɜɚɠɑɝɝɚɜ ȼɚɒɖɚɎɌ ȹɌɐɑɒɐɌ ȴɎɌəɚɎəɌ 

 
ɌɖɚɎ ɟɜɚɎɑəɨ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɒɑəɥɔə ɜɌɖɚɘ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ? Ⱥɞ ɣɑɏɚ ɚə ɓɌ-

Ɏɔɝɔɞ? Ȯ ɣɑɘ ɓɌɖɗɪɣɌɑɞɝɫ ɜɚɗɨ ɝɎɚɑɎɜɑɘɑəəɚɕ ɐɔɝɛɌəɝɑɜɔɓɌɢɔɔ? ȶɌɖɔɑ 

ɝɖɜɔəɔəɏɚɎɧɑ ɘɑɞɚɐɔɖɔ ɝɟɥɑɝɞɎɟɪɞ? ȶɌɖɌɫ ɝɚɎɜɑɘɑəəɌɫ ɌɛɛɌɜɌɞɟɜɌ ɛɜɔɘɑ-

əɫɑɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ɏ ȼɚɝɝɔɔ ɔ Ɏ ɘɔɜɑ? ȶɌɖɔɑ ɘɑɜɧ ɛɜɚɠɔ-

ɗɌɖɞɔɖɔ ɝɟɥɑɝɞɎɟɪɞ ɔ Ɏ ɣɑɘ ɔɡ ɝɟɞɨ? ȹɌ ɩɞɔ ɔ ɐɜɟɏɔɑ Ɏɚɛɜɚɝɧ ɐɌɑɞ ɚɞɎɑɞ ɝɑɏɚɐəɫɤəɔɕ 

ɘɌɝɞɑɜ-ɖɗɌɝɝ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɘɘɚɏɜɌɠɔɫ, ɘɌɘɘɚɝɢɔəɞɔɏɜɌɠɔɫ, ȿȳȴ, ȸȼȾ, 

ȺɀɉȶȾ/ȶȾ. 
 

MODERN SYSTEM OF MAMMARY GLAND DIAGNOSTIC 

 

Professor Rozhkova Nadezhda Ivanovna  
 

hat is the  level o f incidence of women breast cancer? What it depends on? What is 

the role of timely medical examination? What  screening methods exist ? What 

modern equipment is used to diagnose breast cancer in Russia and in the world? 

What preventive measures exi st and wha t is their essence? T oday's master class gives the 

answer  to these and other q uestions . 

 

Keywords :  mammography, brest scintigraphy, ultrasound, MRI, SPECT/CT.  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

ȶ 

W 

 ɀȯȭȿ ȸȹȴȺȴ ɔɘ 

Ȼ.Ȭ. ȯɑɜɢɑəɌ.  

ȹɌɢɔɚəɌɗɨəɧɕ 

ɢɑəɞɜ ɚəɖɚɗɚɏɔɔ 

ɜɑɛɜɚɐɟɖɞɔɎəɧɡ 

ɚɜɏɌəɚɎ. 

ȸɚɝɖɎɌ, ȼɚɝɝɔɫ. 
 

 

ȸȬȽȾȱȼ-ȶȷȬȽȽ 

 

P.A. Herzen  

Moscow Research 

Institute of Oncology . 

Moscow, Russia . 
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ȼɚɒɖɚɎɌ ȹɌɐɑɒɐɌ ȴɎɌəɚɎəɌ 

Ȼɜɚɠɑɝɝɚɜ, ɐ.ɘ.ə., ɌɖɌɐɑɘɔɖ ȼȬȸȾȹ, ɛɜɑɓɔɐɑəɞ ȼɚɝɝɔɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ 

ɜɌɐɔɚɗɚɏɚɎ, ɛɜɑɓɔɐɑəɞ ȼɚɝɝɔɕɝɖɚɕ ɌɝɝɚɢɔɌɢɔɔ ɘɌɘɘɚɗɚɏɚɎ 

 

 

ȸɌɝɞɑɜ-ɖɗɌɝɝ.     ȽȺȮȼȱȸȱȹȹȬɋ ȽȴȽȾȱȸȬ ȺȭȽȷȱȰȺȮȬȹȴɋ  ȸȺȷȺɃȹȺȵ Ȳȱȷȱȳɇ 

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

ɝɘɌɞɜɔɎɌɑɞɑ ɒɟɜəɌɗ Ɏ ɚɖəɑ ɍɜɌɟɓɑɜɌ, ɞɚ ɎəɌɣɌɗɑ ɝɚɡɜɌəɔɞɑ ɒɟɜəɌɗ ɖ ɝɑɍɑ əɌ ɖɚɘɛɨɪɞɑɜ ɔ ɚɞɖɜɚɕɞɑ ɑɏɚ ɝ ɗɚɖɌɗɨ-

əɚɏɚ ɐɔɝɖɌ, ɔəɌɣɑ ɛɜɑɓɑəɞɌɢɔɫ əɑ ɛɚɕɐɑɞ). 

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

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

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

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

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

əɪɪ ɖɗɌɎɔɤɟ ɛɑɜɑɡɚɐɌ Ɏ ɛɚɗəɚɩɖɜɌəəɧɕ ɜɑɒɔɘ. 

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

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

 

 

 

ȮəɔɘɌəɔɑ! ȻɜɑɓɑəɞɌɢɔɫ ɓɌɥɔɥɑəɌ ɌɎɞɚɜɝɖɔɘɔ ɛɜɌɎɌɘɔ. Ȼɚɗəɚɑ ɔɗɔ ɣɌɝɞɔɣəɚɑ ɖɚɛɔɜɚɎɌəɔɑ ɘɌɞɑɜɔɌɗɌ ɓɌɛɜɑɥɑ-

əɚ, ɍɑɓ ɛɜɑɐɎɌɜɔɞɑɗɨəɚɏɚ ɝɚɏɗɌɝɔɫ ɌɎɞɚɜɚɎ. 

 

Ȱɗɫ ɛɜɚɝɘɚɞɜɌ ɘɌɝɞɑɜ-ɖɗɌɝɝɌ ɛɑɜɑɕɐɔɞɑ əɌ ɝɌɕɞ: 

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








































































