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Ⱥɞ ɜɑɐɌɖɢɔɔ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

Ⱥɣɑɜɑɐəɚɕ Ɏɧɛɟɝɖ ȼɚɝɝɔɕɝɖɚɏɚ ɉɗɑɖɞɜɚəəɚɏɚ ȲɟɜəɌɗɌ ȷɟɣɑ-

Ɏɚɕ ȰɔɌɏəɚɝɞɔɖɔ ɘɧ ɜɑɤɔɗɔ ɛɚɝɎɫɞɔɞɨ ɎɚɛɜɚɝɌɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ Ɏ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ. ɉɞɌ ɞɑɘɌ ɎɧɓɧɎɌɑɞ Ɏ ɛɚɝɗɑɐ-

əɑɑ Ɏɜɑɘɫ Ɏɝɑ ɍɚɗɨɤɔɕ ɔəɞɑɜɑɝ ɟ ɤɔɜɚɖɚɏɚ ɖɜɟɏɌ ɝɛɑɢɔɌɗɔɝɞɚɎ.  

ȽɚɎɜɑɘɑəəɌɫ ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ð əɑɚɞɦɑɘɗɑɘɌɫ ɝɚɝɞɌɎɗɫ-

ɪɥɌɫ ɖɚɘɛɗɑɖɝəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. ȷɟɣɑɎɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɔɘɑəɫ-

ɪɞɝɫ əɑ ɞɚɗɨɖɚ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɝɚɝɞɚɫəɔɕ. Ȯ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɌɖɞɔɎəɚ Ɏəɑɐɜɫɪɞɝɫ ɞɑɡəɚɗɚɏɔɔ ɎɔɜɞɟɌɗɨəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ, 

ɘɚɐɑɗɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ. ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɔɘɑɪɞ 

ɘɑɞɚɐɧ ɗɟɣɑɎɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ Ɏ ɖɚəɞɜɚɗɑ Ɏɧɛɚɗəɑəəɧɡ ɚɛɑɜɌɞɔɎ-

əɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ, Ɏ ɚɢɑəɖɑ ɜɔɝɖɚɎ ɔ ɐɔɌɏəɚɝɞɔɖɑ Ɏɚɓɘɚɒəɧɡ 

ɚɝɗɚɒəɑəɔɕ. Ȱɗɫ ɜɑɤɑəɔɫ ɩɞɔɡ ɓɌɐɌɣ ɘɧ ɔɝɛɚɗɨɓɟɑɘ ɛɚɗəɧɕ ɝɛɑɖɞɜ 

ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ ɞɑɡəɚɗɚɏɔɕ ð ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ, 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ, ɤɔɜɚɖɚɑ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɛɜɔɚɍɜɑɞɌɑɞ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌə-

əɌɫ ɘɑɞɚɐɔɖɌ ð ɖɚəɟɝəɚ-ɗɟɣɑɎɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, Ɍ ɞɌɖ-

ɒɑ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯ ɩɞɚɘ Ɏɧɛɟɝɖɑ REJR ɘɧ ɚɝɎɑ-

ɞɔɗɔ ɗɔɤɨ əɑɖɚɞɚɜɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ɩɞɔɡ ɘɑɞɚɐɚɎ Ɏ ɚɍɝɗɑɐɚɎɌəɔɔ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɔ ɛɚɎɜɑɒɐɑəɔɫɘɔ ɣɑɗɪɝɞ-

əɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ. 

Ȯ ɛɚɐɏɚɞɚɎɖɑ ɩɞɚɏɚ əɚɘɑɜɌ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, Ɍ ɞɌɖɒɑ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɑ ɡɔɜɟɜɏɔ, ɛɗɌɝɞɔɣɑ-

ɝɖɔɑ ɡɔɜɟɜɏɔ, ɝɞɚɘɌɞɚɗɚɏɔ, ɚɞɚɗɌɜɔəɏɚɗɚɏɔ. ȸɧ ɚɣɑəɨ ɍɗɌɏɚɐɌɜəɧ 

Ɏɝɑɘ ɓɌ ɝɚɞɜɟɐəɔɣɑɝɞɎɚ! 

 

Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! ȹɌɐɑɑɘɝɫ, ɩɞɚɞ Ɏɧɛɟɝɖ ɒɟɜəɌɗɌ ɍɟɐɑɞ ɐɗɫ 

ȮɌɝ ɔəɞɑɜɑɝɑə. ȸɧ ɒɐɑɘ ȮɌɤɔɡ ɛɔɝɑɘ, ɛɜɑɐɗɚɒɑəɔɕ, ɚɞɓɧɎɚɎ.  

 

Ȱɚ ɝɗɑɐɟɪɥɔɡ Ɏɝɞɜɑɣ əɌ ɝɞɜɌəɔɢɌɡ REJR! 

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ɚɞɎɑɞɝɞɎɑəəɧɕ ɜɑɐɌɖɞɚɜ REJR 

ɛɜɚɠɑɝɝɚɜ ȹ.Ƚ. ȽɑɜɚɎɌ 
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ȴȳ  ȮȺȽȻȺȸȴȹȬȹȴȵ  Ⱥ ȻȼȺɀȱȽȽȺȼȱ  ȴȷɈȱ ȬȷȱȶȽȬȹȰȼȺȮȴɃȱ  ɄȱɁȾȱȼȱ 

(1907 ð 1975) 
 

Ʉɑɡɞɑɜ Ȭ.ȴ. 

 
ɜɑɐɗɌɏɌɑɘɧɕ ɎəɔɘɌəɔɪ ɣɔɞɌɞɑɗɑɕ  ɚɣɑɜɖ ɟɝɗɚɎəɚ ɘɚɒɑɞ ɍɧɞɨ ɚɞəɑɝɑə   ɖ  ɒɌə-

ɜɟ ɞɌɖ əɌɓɧɎɌɑɘɚɕ çɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɍɔɚɏɜɌɠɔɔè. ȯɗɌɎəɌɫ ɑɏɚ ɓɌɐɌɣɌ ɝɚɝɞɚɔɞ 

Ɏ ɞɚɘ, ɣɞɚɍɧ ɚɞɜɌɓɔɞɨ ɚɝəɚɎəɧɑ ɘɚɘɑəɞɧ ɒɔɓəɔ  ɔ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ   ɐɑɫ-

ɞɑɗɨəɚɝɞɔ  ɚɐəɚɏɚ ɔɓ Ɏɔɐəɧɡ   ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ  ɝɗɌɎəɚɕ çɖɚɏɚɜɞɧè ɚɞɑɣɑɝɞɎɑəəɧɡ çɖɗɌɝ-

ɝɔɣɑɝɖɔɡè ɜɑəɞɏɑəɚɗɚɏɚɎ ɛɚɝɗɑɎɚɑəəɚɏɚ ɛɑɜɔɚɐɌ. ɃɌɝɞɨ ɘɌɞɑɜɔɌɗɚɎ ɔɓ ɐɌəəɚɏɚ ɚɣɑɜɖɌ 

ɜɌəɑɑ  ɚɛɟɍɗɔɖɚɎɌəɌ Ɏ ɒɟɜəɌɗɑ çȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɔ ɔəɞɑɜɎɑəɢɔɚəəɌɫ ɜɌɐɔɚɗɚɏɔɫè 

(2011 ɏ., Ⱦɚɘ 5 ʈ1). ȻɟɍɗɔɖɌɢɔɫ ɞɚɏɐɌ ɍɧɗɌ ɛɜɔɟɜɚɣɑəɌ ɖ 55-ɗɑɞɔɪ ɖɌɠɑɐɜɧ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ ɞɑɜɌɛɔɔ, ɚɝəɚɎɌəəɚɕ ɛɜɚɠ. ȴ.Ȭ. Ʉɑɡɞɑɜɚɘ, ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔɘɑəɔ Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ.  

    ȹɌɝɞɚɫɥɌɫ ɜɑɐɌɖɢɔɫ ɚɣɑɜɖɌ  ɝɚɐɑɜɒɔɞ ɜɫɐ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɠɌɖɞɔɣɑɝɖɔɡ ɝɎɑ-

ɐɑəɔɕ ɔ ɔɗɗɪɝɞɜɌɢɔɕ  ɜɌəɑɑ əɑ ɛɟɍɗɔɖɚɎɌɎɤɔɡɝɫ. ɉɞɚ ɐɌɑɞ ɚɝəɚɎɌəɔɑ ɜɑɐɌɖɢɔɔ ɛɜɑɐ-

ɗɚɒɔɞɨ ɣɔɞɌɞɑɗɫɘ ɛɑɜɎɚɏɚ  Ɏ ȼɚɝɝɔɔ ɉɗɑɖɞɜɚəəɚɏɚ  ɒɟɜəɌɗɌ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

(REJR) Ɏ ɘɚəɚɞɑɘɌɞɔɣɑɝɖɚɘ əɚɘɑɜɑ, ɛɚɝɎɫɥɑəəɚɘ ɛɜɚɍɗɑɘɌɘ ɝɞɚɘɌɞɚɗɚɏɔɔ, ɚɍəɚɎɗɑə-

əɧɕ ɚɣɑɜɖ ɚɍ  ȴ.Ȭ. Ʉɑɡɞɑɜɑ Ɏ  ɜɟɍɜɔɖɑ çȴɝɞɚɜɔɫè. Ȼɟɍɗɔɖɟɑɘɧɘ Ɏ ɐɌəəɚɕ ɜɟɍɜɔɖɑ ɘɌ-

ɞɑɜɔɌɗɌɘ ɜɑɐɌɖɢɔɚəəɌɫ ɖɚɗɗɑɏɔɫ ɒɟɜəɌɗɌ ɛɜɔɐɌɑɞ ɎɌɒəɚɑ  ɛɌɞɜɔɚɞɔɣɑɝɖɚɑ  ɔ   Ɏɚɝɛɔ-

ɞɌɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ. 

 

MEMORIES OF PROFESSOR SHEKHTER I.A.  

(1907-1975) 

 

Shekhter A.I.  
 

e offer our readers an essay that can be attributed to the genre, so -called "profe s-

sional biography." Its main task is to highlight the key points of life and profe s-

sional activity of one of the prominent representatives of the glorious postwar r a-

diologists "c ohort". Some materials of this essay were previously published in the journal 

"Di agnostic and Interventional Radiology" (2011, 5, 1). The publication was dedicated to the 

55th anniversary of the chair of radiology founded by prof. I .A. Shekhter (Moscow State Un i-

versity of Me dicine and Dentistry named after A.I. Evdokimov).  

However this  edition of the essay contains previously unpublished additional info r-

mation and illustrations. We offer our readers the updated essay in monothematic issue 

dedicated to the problems in dentistry.  The editorial board attaches great patriotic and ed u-

cation al value to the material published in the "history" section of the journal.  
 
 

 

 

Ȼ 

W 

çé ɔ ɝɔɐɫ əɌɐ ɝɎɚɑɕ ɝɞɜɌəɔɢɑɕ,  

ɫ ɛɚəɫɗ ɝəɚɎɌ ɔ ɚɛɫɞɨ,                               

ɣɞɚ ɒɔɓəɨ əɑ ɝɘɚɒɑɞ ɛɚɎɞɚɜɔɞɝɫ, 

ɑɑ əɑ əɌɐɚ ɛɚɎɞɚɜɫɞɨ.                                                                                            

Ȭ əɌɐɚ ɗɔɤɨ ɝ ɍɗɌɏɚɏɚɎɑəɨɑɘ,  

ɣɞɚɍ ɐɌɗɨɤɑ ɐɑɕɝɞɎɚɎɌɞɨ ɔ ɍɧɞɨ, 

ɞɑ ɚɞɚɤɑɐɤɔɑ Ɏɔɐɑəɨɫ  

Ɏ ɐɟɤɑ ɔ ɛɌɘɫɞɔ ɡɜɌəɔɞɨè. 

         ɋɜɚɝɗɌɎ ȽɘɑɗɫɖɚɎ (1967 ɏ.) 

ȴȽȾȺȼȴɋ 

ȯȭȺȿ ȮȻȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ. ȸ. Ƚɑɣɑ-

əɚɎɌ. ȶɌɠɑɐɜɌ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɟɣɑɎɚɕ 

ɞɑɜɌɛɔɔ. 

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ 

I.M. Sechenov First Mo s-

cow State Medical Un i-

versity. Chair of radiol o-

gy. 

Moscow, Russia  
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ɔɐəɧɕ ɚɞɑɣɑɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏ-

ɖɗɔəɔɢɔɝɞ, ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ əɌɟɖɔ 

ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ Ʉɑɡɞɑɜ  ɜɚɐɔɗɝɫ  Ɏ 

1907 ɏɚɐɟ. ȯɚɜɚɐɚɘ ɑɏɚ ɜɚɒɐɑəɔɫ ɔ  ɐɑɞɝɞɎɌ, Ɍ 

ɞɌɖɒɑ ɛɚɐɜɚɝɞɖɚɎɚɏɚ  ɝɞɌəɚɎɗɑəɔɫ  ɍɧɗ ȱɖɌɞɑ-

ɜɔəɚɝɗɌɎ, Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ȰəɑɛɜɚɛɑɞɜɚɎɝɖ. ȯɚ-

ɜɚɐ Ɏ əɌɣɌɗɑ ɁɁ ɎɑɖɌ ɛɜɑɐɝɞɌɎɗɫɗ ɝɚɍɚɕ əɑ-

ɍɚɗɨɤɚɕ ɪɒəɧɕ ɛɜɚɎɔəɢɔɌɗɨəɧɕ, ɡɚɞɨ ɔ  ɏɟ-

ɍɑɜəɝɖɔɕ, ɏɚɜɚɐ ȼɚɝɝɔɕɝɖɚɕ ɔɘɛɑɜɔɔ, ɖɌɖɔɑ  

ɚɛɔɝɧɎɌɗ  ȹ.Ȯ. ȯɚɏɚɗɨ  Ɏ əɑɖɚɞɚɜɧɡ  ɝɎɚɔɡ ɛɜɚ-

ɔɓɎɑɐɑəɔɫɡ.  

ȴ.Ȭ. Ʉɑɡɞɑɜ ɜɚɐɔɗɝɫ Ɏ  ɍɑɐəɚɕ  ɝɑɘɨɑ  

ɜɑɘɑɝɗɑəəɔɖɌ, ɘɌɝɞɑɜɌ  ɚɍɚɕəɧɡ ɐɑɗ. ȺɍɟɣɌɫɝɨ 

ɝəɌɣɌɗɌ Ɏ ɢɑɜɖɚɎəɚ-ɛɜɔɡɚɐɝɖɚɕ, Ɍ ɛɚɝɗɑ ɜɑɎɚ-

ɗɪɢɔɔ Ɏ ɞɌɖ əɌɓɧɎɌɑɘɚɕ əɌɜɚɐəɚɕ ɞɜɟɐɚɎɚɕ 

ɤɖɚɗɑ, ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ ɐɗɫ ɝɑɍɫ ɞɎɑɜɐɚ 

ɜɑɤɔɗ ɝɞɌɞɨ ɎɜɌɣɚɘ. ȺɐəɌɖɚ ɛɚɝɗɑ  ɛɜɑɚɍɜɌɓɚ-

ɎɌəɔɕ Ɏ ɝɔɝɞɑɘɑ əɌɜɚɐəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɔ  ɔɓ-

ɓɌ ɎɎɑɐɑəɔɫ ɝɛɑɢɔɌɗɨəɧɡ ɝɚɢɔɌɗɨəɧɡ ɔ əɌɢɔɚ-

əɌɗɨəɧɡ ɖɎɚɞ ɝɧəɟ ɜɑɘɑɝɗɑəəɔɖɌ, Ɏ ɞɚ Ɏɜɑɘɫ, 

ɚɖɌɓɌɗɚɝɨ əɑɎɚɓɘɚɒəɚ ɛɚɝɞɟɛɔɞɨ Ɏ ɘɑɐɔɢɔə-

ɝɖɔɕ ɔəɝɞɔɞɟɞ. ȶɌɖ ɝɗɑɐɝɞɎɔɑ, ɐɗɫ ɛɚɝɞɟɛɗɑəɔɫ 

əɌ ɗɑɣɑɍəɧɕ ɠɌɖɟɗɨɞɑɞ ɐɚɖɟɘɑəɞɧ Ɏ ɩɖɓɌɘɑəɌ-

ɢɔɚəəɟɪ ɖɚɘɔɝɝɔɪ ɚɞ əɑɏɚ əɑ ɛɜɔəɫɗɔ.  Ȼɜɑ-

ɚɐɚɗɑɎɌɫ  ɩɞɔ ɛɜɑɛɫɞɝɞɎɔɫ, ɑɘɟ ɛɜɔɤɗɚɝɨ ɔɓ 

ɏɗɟɍɚɖɚɕ ɛɜɚɎɔəɢɔɔ, ɖɌɖɔɘ ɍɧɗ Ɏ ɞɚ Ɏɜɑɘɫ ɏɚ-

ɜɚɐ ȱɖɌɞɑɜɔəɚɝɗɌɎ (ȰəɑɛɜɚɛɑɞɜɚɎɝɖ),  ɑɡɌɞɨ Ɏ 

ɏɚɜɚɐ ɁɌɜɨɖɚɎ (Ɏ ɞɚ Ɏɜɑɘɫ ɝɞɚɗɔɢɌ ȿɖɜɌɔəɝɖɚɕ 

ȽȽȼ), ɣɞɚɍɧ ɛɚɛɌɝɞɨ əɌ ɛɜɔɑɘ ɖ  ȻɜɑɐɝɑɐɌɞɑɗɪ 

Ƚȹȶ ɜɑɝɛɟɍɗɔɖɔ Ȯ.ɋ. ɃɟɍɌɜɪ (1891- 1939 ɏɏ.) ɔ  

ɛɚɗɟɣɔɞɨ ɚɞ əɑɏɚ ɛɔɝɨɘɑəəɚɑ ɛɑɜɝɚəɌɗɨəɚɑ ɜɌɓ-

ɜɑɤɑəɔɑ əɌ ɝɐɌɣɟ Ɏɝɞɟɛɔɞɑɗɨəɧɡ ɩɖɓɌɘɑəɚɎ. 

Ȼɚɝɗɑ ɟɝɛɑɤəɚɕ ɔɡ ɝɐɌɣɔ  ȴ.Ȭ.Ʉɑɡɞɑɜ ɍɧɗ ɓɌ-

ɣɔɝɗɑə əɌ ɛɑɜɎɧɕ ɖɟɜɝ ɗɑɣɑɍəɚɏɚ ɠɌɖɟɗɨɞɑɞɌ 

ȰəɑɛɜɚɛɑɞɜɚɎɝɖɚɏɚ ɘɑɐɔəɝɞɔɞɟɞɌ, ɖɚɞɚɜɧɕ   ɚə 

ɚɖɚəɣɔɗ Ɏ 1931 ɏɚɐɟ.  

ȿɎɗɑɖɤɔɝɨ əɚɎɧɘ ɐɗɫ ɞɚɏɚ Ɏɜɑɘɑəɔ ɘɑ-

ɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ, ȴ.Ȭ. Ʉɑɡɞɑɜ  ɎɧɍɔɜɌɑɞ  

ɛɜɚɠɑɝɝɔɪ  ɎɜɌɣɌ - ɜɑəɞɏɑəɚɗɚɏɌ.  Ȯ 1936 ɏɚɐɟ 

ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ ɝɞɌɗ  Ɍɝɝɔɝɞɑəɞɚɘ  ɖɌɠɑɐ-

ɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ ȰəɑɛɜɚɛɑɞɜɚɎɝɖɚɏɚ ɘɑɐɔɢɔə-

ɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ. ȯɚɐɚɘ ɛɚɓɒɑ ɚə ɓɌɥɔɞɔɗ ɖɌə-

ɐɔɐɌɞɝɖɟɪ ɐɔɝɝɑɜɞɌɢɔɪ, Ɍ  Ɏ 1940 ɏɚɐɟ  ɍɧɗ 

ɟɞɎɑɜɒɐɑə   Ɏ ɟɣɑəɚɘ  ɓɎɌəɔɔ ɐɚɢɑəɞɌ. Ƚ  

ɐɚɗɒəɚɝɞɔ ɐɚɢɑəɞɌ ɖɌɠɑɐɜɧ ɜɑəɞɏɑəɚɗɚɏɔɔ  

ȴ.Ȭ. Ʉɑɡɞɑɜ  ɍɧɗ ɛɜɔɓɎɌə əɌ Ɏɚɑəəɟɪ ɝɗɟɒɍɟ. 

ȴɓɎɑɝɞəɚ ɎɧɝɖɌɓɧɎɌəɔɑ  ȹ.ȴ. ȻɔɜɚɏɚɎɌ: 

çȮɚɕəɌ ð ɩɞɚ ɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɩɛɔɐɑɘɔɫè. Ȯ  ɚɞ-

əɚɤɑəɔɔ Ȯɑɗɔɖɚɕ ȺɞɑɣɑɝɞɎɑəəɚɕ Ɏɚɕəɧ, ɝ ɟɣɑ-

ɞɚɘ  ɚɢɑəɖɔ ɖɌɞɑɏɚɜɔɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɔ  ɘɌɝɝɚ-

Ɏɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɢɑɝ-

ɝɚɎ, ɝɛɜɌɎɑɐɗɔɎɧɕ Ɍɠɚɜɔɓɘ ɘɚɒɑɞ ɍɧɞɨ ɛɑɜɑ-

ɠɜɌɓɔɜɚɎɌə. ȮɚɕəɌ ɩɞɚ əɑ ɩɛɔɐɑɘɔɫ, Ɍ ɛɌəɐɑ-

ɘɔɫ. 

Ȯ ɏɚɐɧ Ȯɑɗɔɖɚɕ ȺɞɑɣɑɝɞɎɑəəɚɕ Ɏɚɕəɧ, 

ɘɚɍɔɗɔɓɚɎɌəəɧɕ ɛɚ ɛɜɔɓɧɎɟ,  ȴ.Ȭ. Ʉɑɡɞɑɜ  

ɝɗɟɒɔɗ əɌɣɌɗɨəɔɖɚɘ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɚɞɐɑɗɑəɔɫ 

ɖɜɟɛəɚɏɚ ɩɎɌɖɚɏɚɝɛɔɞɌɗɫ Ɏ ɓɎɌəɔɔ ɖɌɛɔɞɌəɌ 

ɘɑɐɔɢɔəɝɖɚɕ ɝɗɟɒɍɧ (ȼɔɝ. 1).  

ȭɟɐɟɣɔ ɜɑəɞɏɑəɚɗɚɏɚɘ, ȴ.Ȭ. Ʉɑɡɞɑɜ Ɍɖ-

ɞɔɎəɚ ɔɝɛɚɗɨɓɚɎɌɗ  Ɏɚɓɘɚɒəɚɝɞɔ ɜɑəɞɏɑəɚɎɝɖɚ-

ɏɚ ɘɑɞɚɐɌ, ɖɌɖ ɔ ɐɜɟɏɔɑ  Ɏɚɑəəɧɑ  ɎɜɌɣɔ Ɏɚ 

Ɏɜɑɘɫ Ɏɚɑəəɧɡ ɐɑɕɝɞɎɔɕ, ɐɗɫ ɜɌɝɛɚɓəɌɎɌəɔɫ  ɔ   

ɚɢɑəɖɔ ɗɚɖɌɗɔɓɌɢɔɔ ɚɝɖɚɗɖɚɎ ɔ ɐɜɟɏɔɡ ɔəɚɜɚɐ-

əɧɡ ɞɑɗ  ɛɜɔ ɚɏəɑɝɞɜɑɗɨəɧɡ ɜɌəɑəɔɫɡ   ɔ  ɜɌɓ-

ɎɔɎɤɔɡɝɫ  Ɏ ɟɝɗɚɎɔɫɡ ɝɚɣɑɞɌəəɚɕ  ɞɜɌɎɘɧ ɘəɚ-

ɏɚɣɔɝɗɑəəɧɡ  ɜɌɓəɚɡɌɜɌɖɞɑɜəɧɡ ɚɝɗɚɒəɑəɔɕ. Ȯ 

ɛɚɝɗɑɐɟɪɥɑɘ, ɩɞɚɞ ɘɌɞɑɜɔɌɗ əɌɤɑɗ ɚɞɜɌɒɑəɔɑ 

Ɏ ɜɫɐɑ ɑɏɚ  ɛɟɍɗɔɖɌɢɔɕ, ɛɚɝɎɫɥɑəəɧɡ ɚɝɚɍɑə-

əɚɝɞɫɘ ɜɌɍɚɞɧ  ɜɑəɞɏɑəɚɎɝɖɔɡ  ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɚɞɐɑɗɑəɔɕ  ɩɎɌɖɚɏɚɝɛɔɞɌɗɑɕ  Ɏ  ɜɌɓəɧɑ ɛɚ 

Ɏɜɑɘɑəɔ ɔ ɛɚ ɡɌɜɌɖɞɑɜɟ  ɛɑɜɔɚɐɧ  Ɏɚɑəəɧɡ 

ɐɑɕɝɞɎɔɕ.  

Ȯ 1942 ɏɚɐɟ  ȴ.Ȭ. ɄɑɡɞɑɜɌ əɌɓəɌɣɌɪɞ 

ɓɌɎɑɐɟɪɥɔɘ ɖɟɜɝɚɘ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɛɜɔ ɖɌɠɑɐ-

ɜɑ ɚɍɥɑɕ  ɡɔɜɟɜɏɔɔ  ȶɌɓɌɡɝɖɚɏɚ  ɘɑɐɔɢɔəɝɖɚɏɚ 

ɔəɝɞɔɞɟɞɌ Ɏ ɏɚɜɚɐɑ ȬɗɘɌ-ȬɞɌ (ɞɚɏɐɌ ɝɞɚɗɔɢɌ  

ȶɌɓɌɡɝɖɚɕ ȽȽȼ).  Ȯ ɞɚ Ɏɜɑɘɫ ɖɌɠɑɐɜɚɕ ɡɔɜɟɜ-

ɏɔɔ  ɓɌɎɑɐɚɎɌɗ Ɏɔɐəɧɕ  ɚɞɑɣɑɝɞɎɑəəɧɕ  ɡɔɜɟɜɏ, 

ɌɖɌɐɑɘɔɖ ȶɌɓɌɡɝɖɚɕ ɌɖɌɐɑɘɔɔ əɌɟɖ, ɛɜɚɠɑɝɝɚɜ 

Ȭ.ȹ. ȽɧɓɏɌəɚɎ, ɖɚɞɚɜɧɕ  ɝ 1945 ɏɚɐɌ ɝɞɌɗ   ɐɔ-

ɜɑɖɞɚɜɚɘ  ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ  ɔ ɩɖɝɛɑɜɔ-

ɘɑəɞɌɗɨəɚɕ ɡɔɜɟɜɏɔɔ. Ⱥə  ɔɓɎɑɝɞɑə ɝɎɚɔɘɔ  ɝɚ-

ɢɔɌɗɨəɚ ɓəɌɣɔɘɧɘɔ ɜɌɍɚɞɌɘɔ Ɏ ɚɍɗɌɝɞɔ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɕ ɘɚɜɠɚɗɚɏɔɔ ɗɔɘɠɌɞɔɣɑɝɖɚɕ ɔ ɩəɐɚ-

ɖɜɔəəɚɕ  ɝɔɝɞɑɘ.  

Ȯ ɖɚəɢɑ 1943 ɏɚɐɌ ȴ.Ȭ. Ʉɑɡɞɑɜ   ɓɌɥɔɞɔɗ  

ɐɚɖɞɚɜɝɖɟɪ    ɐɔɝɝɑɜɞɌɢɔɪ,    ɖɚɞɚɜɌɫ ɍɧɗɌ 

ɛɜɌɖɞɔɣɑɝɖɔ əɌɛɔɝɌəɌ ɑɥɑ ɐɚ əɌɣɌɗɌ Ɏɚɕəɧ ɔ 

ɚɖɖɟɛɌɢɔɔ  ɏɚɜɚɐɌ ȰəɑɛɜɚɛɑɞɜɚɎɝɖɌ.    Ȼɚɝɗɑɐ-

əɔɕ ɝɚɡɜɌəɔɎɤɔɕɝɫ ɩɖɓɑɘɛɗɫɜ ɩɞɚɕ ɜɌɍɚɞɧ  

ɍɧɗ ɜɌɓɧɝɖɌə ɑɏɚ ɝɟɛɜɟɏɚɕ, ȶɟɣɔəɝɖɚɕ ȴɜɔəɚɕ 

ȬɜɖɌɐɨɑɎəɚɕ, ɍɟɖɎɌɗɨəɚ Ɏ ɛɑɜɎɧɕ ɘɑɝɫɢ  ɛɚɝɗɑ   

ɚɝɎɚɍɚɒɐɑəɔɫ  ɏɚɜɚɐɌ ɚɞ ɠɌɤɔɝɞɝɖɔɡ ɓɌɡɎɌɞɣɔ- 

Ȯ 

 

ȼɔɝ. 1.  ɀɚɞɚɏɜɌɠɔɫ ȴ.Ȭ. ɄɑɡɞɑɜɌ Ɏ ɛɑɜɎɧɕ 

ɏɚɐ Ɏɚɕəɧ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIO LOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ2 2014. ʉʪʨʘʥʠʮʘ  10 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɖɚɎ.   

Ȼɚɝɗɑ ɟɝɛɑɤəɚɕ  ɓɌɥɔɞɧ ɐɚɖɞɚɜɝɖɚɕ 

ɐɔɝɝɑɜɞɌɢɔɔ ȴɗɨɪ ȬɗɑɖɝɌəɐɜɚɎɔɣɌ ɄɑɡɞɑɜɌ  

ɛɑɜɑɎɚɐɫɞ Ɏ ȸɚɝɖɎɟ  Ɏ ȸɚɝɖɚɎɝɖɔɕ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔəɝɞɔɞɟɞ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ 

ɜɌɐɔɚɗɚɏɔɔ.   ȿɣɑəɚɑ ɓɎɌəɔɑ ɛɜɚɠɑɝɝɚɜɌ ɑɘɟ 

ɛɜɔɝɎɚɫɞ ɟɒɑ Ɏ 1948 ɏɚɐɟ  (ȼɔɝ. 2).  

Ƚ  1948 ɛɚ 1962 ɏɚɐɧ   ȴ.Ȭ. Ʉɑɡɞɑɜ Ɏ 

əɌɓɎɌəəɚɘ  ɔəɝɞɔɞɟɞɑ ɓɌɎɑɐɚɎɌɗ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɘ ɚɞɐɑɗɚɘ. ȰɔɌɏəɚɝɞɔɣɑɝɖɔɕ ɚɞɐɑɗ  Ɏ ɞɚ 

Ɏɜɑɘɫ ɫɎɗɫɗɝɫ  ɚɐəɔɘ   ɔɓ əɌɔɍɚɗɑɑ   ɎɌɒəɧɡ  ɔ 

ɌɎɞɚɜɔɞɑɞəɧɡ Ɏ əɌɟɣəɚɘ ɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɘ  

ɚɞəɚɤɑəɔɫɡ ɛɚɐɜɌɓɐɑɗɑəɔɑɘ ɗɪɍɚɏɚ əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ   ɟɣɜɑɒɐɑəɔɫ 

ɖɗɔəɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ.  

Ȯ ȸɚɝɖɚɎɝɖɚɘ ɔəɝɞɔɞɟɞɑ ɜɑəɞɏɑəɚɗɚɏɔɔ 

ɔ ɜɌɐɔɚɗɚɏɔɔ ɔɘɑəɔ  Ȯ.ȸ. ȸɚɗɚɞɚɎɌ  ɞɚɏɐɌ ɜɌ-

ɍɚɞɌɗ  çɓɎɑɓɐəɧɕè ɝɚɝɞɌɎ əɌɟɣəɧɡ ɖɌɐɜɚɎ, 

çɢɎɑɞè  ɘɚɝɖɚɎɝɖɚɕ  ɜɑəɞɏɑəɚɗɚɏɔɔ,  Ɏɔɐəɧɑ 

ɝɛɑɢɔɌɗɔɝɞɧ - ɛɜɚɠɑɝɝɚɜɌ, ɫɜɖɔɑ  ɛɜɑɐɝɞɌɎɔɞɑ-

ɗɔ  ɝɜɌɎəɔɞɑɗɨəɚ əɚɎɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɝɛɑɢɔ-

Ɍɗɨəɚɝɞɔ ð ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔ  ɜɌɐɔɚɗɚɏɔɔ:  Ȯ.ȯ. 

ȯɔəɓɍɟɜɏ, Ȯ.Ȯ. ȳɚɐɔɑɎ, ȱ.ȸ. ȶɌɏɌə, ȴ.ȯ. ȷɌɏɟəɚ-

ɎɌ (ɍɟɐɟɥɔɕ ɐɔɜɑɖɞɚɜ ɔəɝɞɔɞɟɞɌ), Ȼ.ȹ. ȸɌɓɌɑɎ, 

ȷ.Ȱ. Ȼɚɐɗɫɤɟɖ, Ɋ.ȹ. ȽɚɖɚɗɚɎ, Ƚ.Ȭ. ȼɑɕəɍɑɜɏ 

(ɐɔɜɑɖɞɚɜ ɔəɝɞɔɞɟɞɌ), ȷ.Ƚ. ȼɚɓɑəɤɞɜɌɟɡ, Ȭ.ȴ. 

ȼɟɐɑɜɘɌə, Ȯ.ɋ. ɀɜɔɐɖɔə,  ȴ.ȸ. ɋɡəɔɣ ɔ ɘəɚɏɔɑ 

ɐɜɟɏɔɑ. 

ȶ ɩɞɚɘɟ ɛɑɜɔɚɐɟ Ɏɜɑɘɑəɔ ɚɞəɚɝɔɞɝɫ ɔ 

ɝɜɌɎəɔɞɑɗɨəɚ əɑɐɚɗɏɌɫ  ɝɚɎɘɑɝɞəɌɫ ɜɌɍɚɞɌ ȴ.Ȭ. 

ɄɑɡɞɑɜɌ  ɝ ɌɖɌɐɑɘɔɖɚɘ ȭ.Ȯ. ȻɑɞɜɚɎɝɖɔɘ,  ɖɚ-

ɞɚɜɧɕ Ɏ ɞɑɣɑəɔɑ   əɑɛɜɚɐɚɗɒɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ 

ɓɌɎɑɐɚɎɌɗ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɚɞɐɑɗɚɘ ɞɚɏɚ ɒɑ ɔə-

ɝɞɔɞɟɞɌ. ȾɚɏɐɌ ɟ əɔɡ ɝɗɚɒɔɗɔɝɨ ɞɑɛɗɧɑ, ɐɜɟɒɑ-

ɝɖɔɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɑ ɔ ɗɔɣəɧɑ ɚɞəɚɤɑəɔɫ, 

ɛɜɚɐɚɗɒɔɎɤɔɑɝɫ Ɏ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ.  

ȬɞɘɚɝɠɑɜɌ ɐɚɍɜɚɒɑɗɌɞɑɗɨəɚɝɞɔ ɔ ɎɓɌ-

ɔɘəɚɕ  ɛɚɐɐɑɜɒɖɔ, ɛɜɚɫɎɔɎɤɌɫɝɫ   Ɏ ɘɑɐɔɢɔə-

ɝɖɚɘ ɝɚɚɍɥɑɝɞɎɑ Ɏ ɛɚɝɗɑɎɚɑəəɧɑ ɏɚɐɧ,  ɡɌɜɌɖ-

ɞɑɜɔɓɚɎɌɗɌ ɔ ɚɞəɚɤɑəɔɫ ɘɑɒɐɟ ɝɚɞɜɟɐəɔɖɌɘɔ  

Ɏ  ȸɚɝɖɚɎɝɖɚɘ  ɔəɝɞɔɞɟɞɑ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌ-

ɐɔɚɗɚɏɔɔ. ȭɑɓɟɝɗɚɎəɚ, Ɏɚ ɘəɚɏɚɘ ɩɞɚ ɍɧɗɚ ɝɎɫ-

ɓɌəɚ   ɝ ɞɑɘ, ɣɞɚ ɐɔɜɑɖɞɚɜɚɘ ɔəɝɞɔɞɟɞɌ ɞɚɏɐɌ 

ɍɧɗ ɎɧɐɌɪɥɔɕɝɫ ɟɣɑəɧɕ,  ɍɟɐɟɥɔɕ ɗɌɟɜɑɌɞ 

ȷɑəɔəɝɖɚɕ ɛɜɑɘɔɔ,  ɛɜɚɠɑɝɝɚɜ Ƚ.Ȭ. ȼɑɕəɍɑɜɏ, 

ɍɗɌɏɚɜɚɐəɧɕ Ɏɚ Ɏɝɑɡ ɚɞəɚɤɑəɔɫɡ ɣɑɗɚɎɑɖ, ɛɚɐ-

ɗɔəəɧɕ  ɛɜɑɐɝɞɌɎɔɞɑɗɨ ɜɚɝɝɔɕɝɖɚɕ ɔəɞɑɗɗɔɏɑə-

ɢɔɔ.  

Ƚɚɞɜɟɐəɔɖɔ ɛɚɓɎɚɗɫɗɔ  ɔəɚɏɐɌ ɏɚɎɚɜɔɞɨ 

ɚ əɑɘ  ɝ ɣɟɎɝɞɎɚɘ  ɍɚɗɨɤɚɏɚ ɟɎɌɒɑəɔɫ ɔ ɗɑɏɖɔɘ 

əɌɗɑɞɚɘ ɠɌɘɔɗɨɫɜəɚɝɞɔ:  çéɛɚɝɘɚɞɜɔɞɑ, ɐɌɒɑ Ɏ 

ɞɌɖɚɑ ɞɜɟɐəɚɑ Ɏɜɑɘɫ  ȽɌɘɟɔɗ ȬɜɚəɚɎɔɣ  ɛɜɔɡɚ-

ɐɔɞ əɌ ɜɌɍɚɞɟ ɖɌɒɐɧɕ ɐɑəɨ Ɏ əɚɎɚɘ ɏɌɗɝɞɟɖɑè. ç 

ȽɌɘɟɗɔɖè -  ɞɌɖ ɝ  ɟɎɌɒɑəɔɑɘ ɔ ɗɪɍɚɎɨɪ ɔəɚɏɐɌ 

ɘɑɒɐɟ ɝɚɍɚɕ əɌɓɧɎɌɗɔ  ɐɔɜɑɖɞɚɜɌ  ɚɜɐɔəɌɞɚɜɧ 

ɔ  ɘɚɗɚɐɧɑ ɝɚɞɜɟɐəɔɖɔ ɔəɝɞɔɞɟɞɌ.   

ȳɌɜɚɐɔɎɤɔɑɝɫ Ɏ ɞɚ Ɏɜɑɘɫ Ɏ ɔəɝɞɔɞɟɞɑ 

ɜɑəɞɏɑəɚɗɚɏɔɔ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɑ ɔ ɐɜɟɒɑɝɖɔɑ, 

ɔəɚɏɐɌ  ɛɚɣɞɔ ɝɑɘɑɕəɧɑ,  ɚɞəɚɤɑəɔɫ (ɘəɚɏɔɑ 

əɌɟɣəɧɑ ɝɚɞɜɟɐəɔɖɔ, ɛɜɚɠɑɝɝɚɜɌ ɔ ɔɡ ɝɑɘɨɔ 

ɞɚɏɐɌ ɒɔɗɔ ɞɑɜɜɔɞɚɜɔɌɗɨəɚ ɛɚɣɞɔ Ɏɘɑɝɞɑ, Ɏ 

əɑɒɔɗɧɡ ɛɚɘɑɥɑəɔɫɡ, ɏɗɌɎəɧɘ ɚɍɜɌɓɚɘ, Ɏ ɛɜɔ-

ɝɞɜɚɕɖɌɡ ɖ ɚɝəɚɎəɚɘɟ ɓɐɌəɔɪ ɔəɝɞɔɞɟɞɌ). Ȱɜɟ-

ɒɑɝɖɔɕ, ɛɚɣɞɔ ɜɚɐɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ ɚɞəɚɤɑ-

əɔɕ ɝɚɡɜɌəɔɗɝɫ  əɌ ɘəɚɏɔɑ ɛɚɝɗɑɐɟɪɥɔɑ  ɏɚɐɧ. 

ɉɞɔ ɚɞəɚɤɑəɔɫ ɛɚɐɐɑɜɒɔɎɌɗɔ   ɔ ɛɚɐɐɑɜɒɔɎɌ-

ɪɞ ɐɌɒɑ ɑɥɑ  ɔ ɝɑɏɚɐəɫ ɟɒɑ ɐɌɎəɚ əɑɘɚɗɚɐɧɑ  

ɛɜɑɐɝɞɌɎɔɞɑɗɔ   ɝɑɘɑɕ  ɛɜɚɠɑɝɝɚɜɚɎ Ȼ.ȹ. ȸɌɓɌ-

ɑɎɌ, ȴ.ȯ. ȷɌɏɟəɚɎɚɕ,  Ȯ.Ȯ. ȳɚɐɔɑɎɌ, Ȯ.ȯ. ȯɔə-

ɓɍɟɜɏɌ, ȴ.Ȭ. ɄɑɡɞɑɜɌ. 

Ȯ 1954 ɏɚɐɟ ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ Ʉɑɡɞɑɜ 

ɛɚ ɗɔɣəɚɘɟ ɜɌɝɛɚɜɫɒɑəɔɪ  ȸɔəɔɝɞɜɌ ɓɐɜɌɎɚ-

ɚɡɜɌəɑəɔɫ ȼɀ Ȯ.Ȯ. ȾɜɚɠɔɘɚɎɌ,   ɛɜɔ ɛɚɗəɚɕ 

ɛɚɐɐɑɜɒɖɑ ɜɑɖɞɚɜɌɞɌ, ɝɚɓɐɌɑɞ Ɏ ȸɚɝɖɚɎɝɖɚɘ 

ɘɑɐɔɢɔəɝɖɚɘ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɘ ɟəɔɎɑɜɝɔɞɑɞɑ  

əɚɎɟɪ  ɖɌɠɑɐɜɟ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ (Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ð ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ). ɉɞɌ 

ɖɌɠɑɐɜɌ  ɫɎɔɗɌɝɨ   ɛɑɜɎɚɕ  Ɏ ȼɚɝɝɔɔ ɖɌɠɑɐɜɚɕ  

ɞɌɖɚɏɚ əɌɛɜɌɎɗɑəɔɫ Ɏ  Ɏɧɝɤɔɡ ɘɑɐɔɢɔəɝɖɔɡ  

ɚɍɜɌɓɚɎɌɞɑɗɨəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɛɜɚɠɔɗɫ. ȳəɌɣɔɞɑɗɨəɟɪ ɛɚɘɚɥɨ Ɏ ɚɜɏɌ-

əɔɓɌɢɔɔ ɖɌɠɑɐɜɧ ɔ ɑɑ ɐɌɗɨəɑɕɤɑɘ ɜɌɓɎɔɞɔɔ 

ɚɖɌɓɌɗ Ɏ ɞɚ Ɏɜɑɘɫ  ɐɚɢɑəɞ  Ȭ.Ƚ. ȻɌɎɗɚɎ  -   Ɏɧ-

ɐɌɪɥɔɕɝɫ ɟɣɑəɧɕ ɔ ɛɜɑɖɜɌɝəɧɕ ɣɑɗɚɎɑɖ,  Ɏ 

ɛɚɝɗɑɐɟɪɥɑɘ   ɛɜɑɐɝɑɐɌɞɑɗɨ ȿɣɑəɚɏɚ ɝɚɎɑɞɌ 

ɛɜɔ ɘɔəɔɝɞɑɜɝɞɎɑ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȽȽȽȼ, ɌɖɌ-

ɐɑɘɔɖ ȼȬȹ. 

ȮəɚɎɨ ɚɍɜɌɓɚɎɌəəɌɫ ɖɌɠɑɐɜɌ ɌɖɞɔɎəɚ 

ɎɖɗɪɣɔɗɌɝɨ Ɏ ɜɌɓɜɌɍɚɞɖɟ ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɛɜɚɍɗɑɘ Ɏ ɚɍɗɌɝɞɔ ɝɞɚɘɌɞɚɗɚɏɔɔ. Ȼɚɝɖɚɗɨ-

ɖɟ ɖɌɐɜɧ ɜɑəɞɏɑəɚɗɚɏɚɎ Ɏ ɞɚ Ɏɜɑɘɫ ɍɧɗɔ ɎɑɝɨɘɌ  

əɑɘəɚɏɚɣɔɝɗɑəəɧ, ɛɜɔ ɖɌɠɑɐɜɑ ɍɧɗɔ  ɚɜɏɌəɔ-

ɓɚɎɌəɧ  ɖɟɜɝɧ ɛɚɐɏɚɞɚɎɖɔ ɝɛɑɢɔɌɗɔɝɞɚɎ, ɛɜɌɖ-

ɞɔɣɑɝɖɔɡ  ɜɑəɞɏɑəɚɗɚɏɚɎ, ɚɣɑəɨ ɎɚɝɞɜɑɍɚɎɌəəɧɑ  

ɔ  ɛɚɛɟɗɫɜəɧɑ, ɚɝɚɍɑəəɚ Ɏ ȸɚɝɖɎɑ. 

ȻɜɑɛɚɐɌɎɌəɔɑ Ɏɑɗɔ  ɔɓɎɑɝɞəɧɑ, ɎɑɝɨɘɌ 

ɌɎɞɚɜɔɞɑɞəɧɑ  Ɏ  ɘɑɐɔɢɔəɝɖɚɕ  ɝɜɑɐɑ  ɝɎɚɑɕ  

Ɏɧɝɚɖɚɕ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɜɑɛɟɞɌɢɔɑɕ ɔ 

ɍɚɗɨɤɔɘ   ɛɜɌɖɞɔɣɑɝɖɔɘ  ɔ  ɛɜɑɛɚɐɌɎɌɞɑɗɨɝɖɔɘ  

 

ȼɔɝ. 2.   ȴ.Ȭ. Ʉɑɡɞɑɜ. 1948 ɏɚɐ. ȴəɝɞɔɞɟɞ ɜɑəɞ-

ɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ. 
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ɚɛɧɞɚɘ, ɝɚɞɜɟɐəɔɖɔ ɖɌɠɑɐɜɧ: Ȯ.ȭ. ȭɚɏɐɌɤɑɎ-

ɝɖɌɫ, Ȯ.Ȼ. ȮɑɜɑɞɑəəɔɖɚɎɌ,  ȯ.Ȭ. ȷɔɞɎɌɖɚɎɝɖɌɫ,  

ȹ.Ⱦ. ȸɑɐɎɑɐɑɎɌ, ȴ.ȴ. ȼɟɤɌəɚɎ, Ȯ.ȭ. Ƀɑɛɟɗɑəɚɖ 

ɔ ɐɜɟɏɔɑ.  ȶɌɠɑɐɜɚɕ ɔ ɖɟɜɝɌɘɔ  ȴ.Ȭ. Ʉɑɡɞɑɜ  

ɟɝɛɑɤəɚ ɜɟɖɚɎɚɐɔɗ ɐɚ ɛɚɝɗɑɐəɔɡ  ɐəɑɕ ɝɎɚɑɕ 

ɒɔɓəɔ.  

ɋɎɗɫɫɝɨ ɚɐəɔɘ ɔɓ Ɏɑɐɟɥɔɡ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ əɌɤɑɕ ɝɞɜɌəɧ, ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ ɍɧɗ 

əɑɛɜɑɘɑəəɧɘ ɔ ɌɖɞɔɎəɧɘ  ɟɣɌɝɞəɔɖɚɘ ɘəɚɏɔɡ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɝɦɑɓɐɚɎ ɔ ɖɚəɠɑɜɑəɢɔɕ, 

ɐɚɝɞɚɕəɚ ɛɜɑɐɝɞɌɎɗɫɗ ɚɞɑɣɑɝɞɎɑəəɟɪ ɜɑəɞɏɑəɚ-

ɗɚɏɔɪ ɐɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ Ɏɜɑɘɑəɔ  əɌ ɘɑɒɐɟəɌ-

ɜɚɐəɧɡ  ɖɚəɏɜɑɝɝɌɡ ɔ ɝɦɑɓɐɌɡ. 

ȿɣɑəɧɕ ɍɚɗɨɤɚɕ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɔ, 

ɍɗɑɝɞɫɥɑɕ ɩɜɟɐɔɢɔɔ ɔ ɤɔɜɚɖɚɏɚ əɌɟɣəɚɏɚ ɖɜɟ-

ɏɚɓɚɜɌ, ȴ.Ȭ. Ʉɑɡɞɑɜ Ɏəɑɝ ɖɜɟɛəɧɕ  ɎɖɗɌɐ Ɏ ɜɌɓ-

Ɏɔɞɔɑ ɚɞɑɣɑɝɞɎɑəəɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɖɌɖ əɌɟɖɔ. 

ȴɘ ɚɛɟɍɗɔɖɚɎɌəɚ ɚɖɚɗɚ ɞɜɑɡɝɚɞ ɚɜɔɏɔəɌɗɨəɧɡ 

əɌɟɣəɧɡ ɞɜɟɐɚɎ, ɘɚəɚɏɜɌɠɔɔ, ɟɣɑɍəɔɖ (ɝɚɎ-

ɘɑɝɞəɚ ɝ  Ȭ.Ƚ. ȻɌɎɗɚɎɧɘ)   ɐɗɫ  Ɏɧɝɤɔɡ ɘɑɐɔ-

ɢɔəɝɖɔɡ ɟɣɑɍəɧɡ ɓɌɎɑɐɑəɔɕ. 

ȳəɌɣɔɞɑɗɑə ɎɖɗɌɐ  ȴ.Ȭ. ɄɑɡɞɑɜɌ Ɏ ɏɌ-

ɝɞɜɚɩəɞɑɜɚɗɚɏɔɪ. ȱɏɚ ɘɚəɚɏɜɌɠɔɫ çȺɛɑɜɔɜɚ-

ɎɌəəɧɕ ɒɑɗɟɐɚɖ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɓɚɍɜɌ-

 

ȼɔɝ. 3. ȸɚəɚɏɜɌɠɔɫ çȺɛɑɜɔɜɚɎɌəəɧɕ ɒɑɗɟɐɚɖ 

Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɓɚɍɜɌɒɑəɔɔè (ȸ., 1948 

ɏ.). 

  

ȼɔɝ. 4.  ȴɗɗɪɝɞɜɌɢɔɔ ɔɓ ɖəɔɏɔ ȴ.Ȭ. ɄɑɡɞɑɜɌ çȺɛɑɜɔɜɚɎɌəəɧɕ ɒɑɗɟɐɚɖ Ɏ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ 

ɔɓɚɍɜɌɒɑəɔɔè. 
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ɒɑəɔɔè (ȸ.,1948 ɏ.), əɌɛɔɝɌəəɌɫ əɌ ɚɝəɚɎɑ ɚɜɔ-

ɏɔəɌɗɨəɧɡ ɘɌɞɑɜɔɌɗɚɎ ɐɚɖɞɚɜɝɖɚɕ ɐɔɝɝɑɜɞɌ-

ɢɔɔ, Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɝɞɌɗɌ   ɍɔɍɗɔɚɏɜɌɠɔɣɑ-

ɝɖɚɕ  ɜɑɐɖɚɝɞɨɪ (ȼɔɝ. 3). 

Ȯ ɛɜɑɐɔɝɗɚɎɔɔ ɜɑɐɌɖɞɚɜɌ ɖ ɛɑɜɎɚɘɟ ɔɓ-

ɐɌəɔɪ ɐɌəəɚɕ ɖəɔɏɔ  (ɔɓɐɌəɔɑ ɝɚɎɛɌɗɚ ɛɚ Ɏɜɑ-

ɘɑəɔ ɝ ɛɑɜɔɚɐɚɘ ɌɖɞɔɎəɚɏɚ ɛɜɚɐɎɔɒɑəɔɫ ɔ ɝɚ-

ɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɘɑɞɚɐɚɎ ɒɑɗɟɐɚɣəɚɕ ɡɔɜɟɜ-

ɏɔɔ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɛɜɔ ɫɓɎɑəəɚɕ ɍɚɗɑɓəɔ)  

ɛɜɚɠɑɝɝɚɜ  Ƚ.Ȭ. ȼɑɕəɍɑɜɏ,  Ɏ ɞɚ Ɏɜɑɘɫ ɐɔɜɑɖɞɚɜ 

ȸɚɝɖɚɎɝɖɚɏɚ ɔəɝɞɔɞɟɞɌ ɜɑəɞɏɑəɚɗɚɏɔɔ  ɔ ɜɌɐɔɚ-

ɗɚɏɔɔ, ɛɔɝɌɗ:  

 çéȸɚəɚɏɜɌɠɔɫ  ɛɜɚɠɑɝɝɚɜɌ ȴ.Ȭ. Ʉɑɡ-

ɞɑɜɌ ɚɞɖɜɧɎɌɑɞ ɛɑɜɑɐ ɣɔɞɌɞɑɗɑɘ ɜɌɓɎɑɜəɟɞɟɪ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɒɑɗɟɐɚɣəɚ-

ɖɔɤɑɣəɚɏɚ ɞɜɌɖɞɌ ɛɚɝɗɑ ɜɌɓəɚɚɍɜɌɓəɧɡ ɚɛɑɜɌ-

ɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ. ɉɞɚ ɛɑɜɎɚɑ ɟ əɌɝ ɔ 

əɌɔɍɚɗɑɑ ɛɚɗəɚɑ Ɏ ɗɔɞɑɜɌɞɟɜɑ ɚɍɚɍɥɑəɔɑ Ɏɝɑɡ 

ɚɞəɚɝɫɥɔɡɝɫ ɝɪɐɌ ɠɌɖɞɚɎ əɌ ɚɝəɚɎɑ  ɎɑɝɨɘɌ 

ɚɍɤɔɜəɚɏɚ ɝɚɍɝɞɎɑəəɚɏɚ ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

ɞɑɗɨɝɖɚɏɚ ɘɌɞɑɜɔɌɗɌ. ȿɖɌɓɌəəɧɕ ɘɌɞɑɜɔɌɗ 

ɛɜɑɐɝɞɌɎɗɑə Ɏ ɑɐɔəɝɞɎɑəəɚ ɛɜɌɎɔɗɨəɚɘ ɝɎɑɞɑ, Ɏ 

Ɏɔɐɑ ɌəɌɞɚɘɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɛɌɜɌɗɗɑɗɑɕ, ɛɜɔɣɑɘ ɖ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɕ ɌəɌɞɚɘɔɔ ɔ ɠɔɓɔɚɗɚɏɔɔ ɌɎɞɚɜ ɛɜɔ-

Ɏɚɐɔɞ ɣɔɞɌɞɑɗɫ ɔɓ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɌəɌɞɚ-

ɘɔɔ  ɔ ɠɔɓɔɚɗɚɏɔɔ əɚɜɘɌɗɨəɚɕé ȽɛɜɌɎɑɐɗɔɎɚ, 

ɣɞɚ ɔɘɑəəɚ ɚɞ ɜɑəɞɏɑəɚɗɚɏɌ  ɡɔɜɟɜɏɔ  ɔ ɞɑɜɌ-

ɛɑɎɞɧ-ɏɌɝɞɜɚɩəɞɑɜɚɗɚɏɔ ɒɐɟɞ ɌɎɞɚɜɔɞɑɞəɚɏɚ ɔ 

ɜɑɤɌɪɥɑɏɚ ɝɗɚɎɌè.  

ȶəɔɏɌ ȴ.Ȭ. ɄɑɡɞɑɜɌ ɔɘɑɗɌ ɓɌɝɗɟɒɑəəɧɕ 

ɟɝɛɑɡ. ȺəɌ  ɝɚɡɜɌəɔɗɌ ɝɎɚɑ ɓəɌɣɑəɔɑ ɐɚ əɌɝɞɚ-

ɫɥɑɏɚ  Ɏɜɑɘɑəɔ ɍɗɌɏɚɐɌɜɫ  ɚɜɔɏɔəɌɗɨəɧɘ əɌɟɣ-

əɧɘ ɠɌɖɞɌɘ ɔ  ɔɡ ɣɑɞɖɚɘɟ   ɔɓɗɚɒɑəɔɪ. Ƚɗɑɐɟ-

ɑɞ ɚɝɚɍɚ ɚɞɘɑɞɔɞɨ, ɣɞɚ ɔɗɗɪɝɞɜɌɢɔɔ  Ɏ ɖəɔɏɑ 

ɍɧɗɔ  ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ  Ɏɔɐɑ   ɜɑɐɖɔɡ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ ɔ ɝɚɛɜɚɎɚɒɐɌɎɤɔɡ ɔɡ ɜɔɝɟəɖɚɎ Ɏ Ɏɔɐɑ 

ɡɟɐɚɒɑɝɞɎɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɘɌɖɜɚɛɜɑɛɌɜɌ-

ɞɚɎ   ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ Ɏ ɓɚəɑ Ɏɧɛɚɗəɑəəɧɡ 

ɜɑɓɑɖɢɔɕ,  ɌəɌɝɞɚɘɚɓɌ ɔ Ɏ ɚɍɗɌɝɞɔ  ɜɌɓɗɔɣəɧɡ 

ɚɞɐɑɗɚɎ ɒɑɗɟɐɖɌ ɐɚ ɔ  ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɧɡ Ɏɘɑ-

ɤɌɞɑɗɨɝɞɎ (ȼɔɝ. 4).  Ȯɚɓɘɚɒəɚɝɞɔ ɩəɐɚɝɖɚɛɔɣɑ-

ɝɖɚɕ  ɞɑɡəɔɖɔ  ɞɚɏɚ  Ɏɜɑɘɑəɔ ɑɥɑ   əɑ ɛɚɓɎɚɗɫɗɔ 

ɛɚɗɟɣɌɞɨ ɠɚɞɚɏɜɌɠɔɣɑɝɖɔɑ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɏɚ ɞɜɌɖɞɌ. Ȱɚɗɒ-

əɚ ɍɧɗɚ ɛɜɚɕɞɔ ɚɖɚɗɚ  ɛɫɞɔɐɑɝɫɞɔ ɗɑɞ, ɣɞɚɍɧ 

ɘɑɞɚɐɔɖɔ ɩəɐɚɝɖɚɛɔɔ ɔ ɩəɐɚɏɌɝɞɜɚɏɜɌɠɔɔ  ɤɔ-

ɜɚɖɚ Ɏəɑɐɜɔɗɔɝɨ  Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ.  Ȯ 

ɞɚ Ɏɜɑɘɫ ɌɎɞɚɜ Ɏɧəɟɒɐɑə ɍɧɗ ɛɜɔɍɑɏəɟɞɨ ɖ ɡɟ-

ɐɚɒɑɝɞɎɑəəɚɘɟ ɝɛɚɝɚɍɟ  ɠɔɖɝɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ 

ɛɌɞɚɗɚɏɚɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɚɛɚɝɞɌɎɗɑəɔɕ. ȲɔɎɚ-

ɛɔɝəɧɑ,   ɢɎɑɞəɧɑ ɔɓɚɍɜɌɒɑəɔɫ   ɘɌɖɜɚɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɚɏɚ   ɝɞɜɚɑəɔɫ  ɔɓɘɑəɑəəɧɡ ɟɣɌɝɞɖɚɎ 

ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɒɑɗɟɐɖɌ  ɛɜɑɖɜɌɝəɚ ɔɗɗɪ-

ɝɞɜɔɜɟɪɞ çɖɜɌɝɚɞɟè ɝɞɜɚɑəɔɫ  Ɏəɟɞɜɑəəɔɡ ɚɜɏɌ-

əɚɎ. 

Ȼɚɝɗɑ ɛɟɍɗɔɖɌɢɔɔ ɐɌəəɚɕ ɘɚəɚɏɜɌɠɔɔ, Ɏ 

ɚɝɚɍɑəəɚɝɞɔ, ɝɞɌɗɌ  ɚɣɑɎɔɐəɌ ɝɛɜɌɎɑɐɗɔɎɚɝɞɨ ɔ  

ɝɎɚɑɎɜɑɘɑəəɚɝɞɨ  ɎɧɝɖɌɓɧɎɌəɔɫ Ƚ.Ȭ. ȼɑɕəɍɑɜ-

ɏɌ: çéɜɑəɞɏɑəɚɗɚɏɔɫ  ɔ ɏɌɝɞɜɚɝɖɚɛɔɫ ɝɣɌɝɞɗɔ-

Ɏɑɕɤɔɘ ɚɍɜɌɓɚɘ ɐɜɟɏ ɐɜɟɏɌ ɐɚɛɚɗəɫɪɞ ɔ ɎɓɌ-

ɔɘəɚ ɚɍɚɏɌɥɌɪɞ, ɔ ɩɞɚɞ ɛɜɚɢɑɝɝ  ɐɚɗɒɑə ɔ ɍɟ-

ɐɑɞ ɛɜɚɐɚɗɒɌɞɨɝɫ ɔ ɝɚɎɑɜɤɑəɝɞɎɚɎɌɞɨɝɫè. 

ȿɣɑɍəɔɖ, Ɏɧɤɑɐɤɔɕ Ɏ ɝɎɑɞ Ɏ 1959 ɏɚɐɟ 

(ȼɔɝ. 5), ɍɧɗ ɛɚɛɟɗɫɜɑə ɝɜɑɐɔ ɝɞɟɐɑəɞɚɎ ɔ ɎɜɌ-

ɣɑɕ.  ȹɌ ɞɚɞ ɛɑɜɔɚɐ Ɏɜɑɘɑəɔ Ɏ əɑɘ ɍɧɗ  ɚɞɜɌ-

ɒɑə, ɍɑɓɟɝɗɚɎəɚ, Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɜɌɓɎɔɞɔɫ 

ɚɞɑɣɑɝɞɎɑəəɚɕ  çɖɗɌɝɝɔɣɑɝɖɚɕè  ɜɑəɞɏɑəɚɗɚɏɔɔ. 

Ⱥə ɍɧɗ ɟɐɌɣəɚ ɝɖɚɘɛɚəɚɎɌə, ɣɑɞɖɚ ɝɞɜɟɖɞɟɜɔ-

ɜɚɎɌə ɔ əɌɛɔɝɌə ɡɚɜɚɤɔɘ ɗɔɞɑɜɌɞɟɜəɧɘ ɫɓɧ-

ɖɚɘ. 

ȮɚɓɏɗɌɎɔɎ ɖɌɠɑɐɜɟ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌ-

ɐɔɚɗɚɏɔɔ Ɏ  ɘɑɐɔɢɔəɝɖɚɘ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɘ 

ɟəɔɎɑɜɝɔɞɑɞɑ,  ȴ. Ȭ. Ʉɑɡɞɑɜ  Ɏ 1968 ɏɚɐɟ Ɏ ɔɓ-

ɐɌɞɑɗɨɝɞɎɑ çȸɑɐɔɢɔəɌè Ɏɧɛɟɝɞɔɗ  Ɏ ɝɎɑɞ ɛɚɐ 

ɝɎɚɑɕ ɜɑɐɌɖɢɔɑɕ ɔ ɛɜɔ ɝɎɚɑɘ ɟɣɌɝɞɔɔ ɝɑɜɨɑɓ-

əɧɕ ɖɚɗɗɑɖɞɔɎəɧɕ ɞɜɟɐ ç ȬɞɗɌɝ ɜɑəɞɏɑəɚɏɜɌɘɘ 

ɓɟɍɚɎ ɔ ɣɑɗɪɝɞɑɕ Ɏ əɚɜɘɑ ɔ ɛɌɞɚɗɚɏɔɔè (ɝɚɌɎɞɚ-

ɜɧ  Ɋ.ȴ. ȮɚɜɚɍɨɑɎ ɔ ȸ.Ȯ. ȶɚɞɑɗɨəɔɖɚɎ). Ȯ ɞɚ 

Ɏɜɑɘɫ ɖəɔɏɌ ɚɖɌɓɌɗɌɝɨ ɣɜɑɓɎɧɣɌɕəɚ Ɏɚɝɞɜɑɍɚ-

ɎɌəəɚɕ, ɛɚɝɖɚɗɨɖɟ ɝɞɚɘɌɞɚɗɚɏɔɫ, ɛɜɑɐɝɞɌɎɗɫɫ  

ɝɚɍɚɕ ɚɐəɚ ɔɓ ɍɟɜəɚ ɜɌɓɎɔɎɌɪɥɔɡɝɫ ɔ  ɍɧɝɞɜɚ  

ɞɑɡəɔɣɑɝɖɔ ɝɚɎɑɜɤɑəɝɞɎɟɪɥɔɡɝɫ   əɌɛɜɌɎɗɑ-

əɔɕ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ, ɠɌɖɞɔɣɑɝɖɔ ɍɧɗɌ 

Ɏ ɛɜɌɖɞɔɣɑɝɖɚɘ ɝɘɧɝɗɑ  ɗɔɤɑəɌ ɗɔɞɑɜɌɞɟɜəɧɡ  

ɛɚɝɚɍɔɕ ɛɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ. 

Ȯ  ɛɜɑɐɔɝɗɚɎɔɔ ɖ ɖəɔɏɑ ɌɖɌɐɑɘɔɖ Ȭ.ȴ. 

ȱɎɐɚɖɔɘɚɎ ɛɔɝɌɗ: çȹɑ ɞɚɗɨɖɚ ɛɜɌɖɞɔɣɑɝɖɔɑ ɜɌ-

ɍɚɞəɔɖɔ ɝɞɚɘɌɞɚɗɚɏɔɔ, əɚ ɔ  ɟɣɑəɧɑ-

ɖɗɔəɔɢɔɝɞɧ əɌɕɐɟɞ Ɏ ɩɞɚɘ ɞɜɟɐɑ ɘəɚɏɚ ɎɌɒəɧɡ 

ɐɌəəɧɡ, ɚɍɗɑɏɣɌɪɥɔɡ ɐɔɌɏəɚɝɞɔɖɟ, ɗɑɣɑəɔɑ ɔ 

ɛɜɚɏəɚɓ ɓɌɍɚɗɑɎɌəɔɕ, ɝ ɖɚɞɚɜɧɘɔ ɔɘ ɛɜɔɡɚɐɔɞ-

ɝɫ ɎɝɞɜɑɣɌɞɨɝɫ Ɏ ɛɚɎɝɑɐəɑɎəɚɕ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɑè. 

ȴɗɨɫ ȬɗɑɖɝɌəɐɜɚɎɔɣ Ʉɑɡɞɑɜ ɍɧɗ ɛɚɐ-

ɗɔəəɧɘ ɟɣɔɞɑɗɑɘ ɘɚɗɚɐɑɒɔ, ɛɑɐɌɏɚɏɚɘ ɛɚ ɛɜɔ-

 

ȼɔɝ. 5.  Ⱥɐɔə ɔɓ ɛɑɜɎɧɡ ɛɚɝɗɑɎɚɑəəɧɡ ɟɣɑɍəɔ-

ɖɚɎ ɛɚ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ ɐɗɫ ɝɞɟ-

ɐɑəɞɚɎ ɘɑɐɔɢɔəɝɖɔɡ ɔ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔə-

ɝɞɔɞɟɞɚɎ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɓɎɌəɔɪ (ȼɔɝ. 6). ȱɏɚ ɝɚɐɑɜɒɌɞɑɗɨəɧɑ  Ɏɧɝɞɟɛɗɑ-

əɔɫ ɔ  ɗɑɖɢɔɔ, ɚɍɜɌɥɑəəɧɑ ɖ ɜɌɓɟɘɟ ɔ ɣɟɎ-

ɝɞɎɌɘ ɝɗɟɤɌɞɑɗɑɕ, ɛɚɘɔɘɚ ɛɜɫɘɚɕ ɛɑɜɑɐɌɣɔ 

ɓəɌəɔɕ, əɑɔɓɘɑəəɚ əɌɡɚɐɔɗɔ ɍɗɌɏɚɐɌɜəɧɕ ɚɞ-

ɖɗɔɖ, ɚɝɚɍɑəəɚ Ɏ  ɝɞɟɐɑəɣɑɝɖɚɕ Ɍɟɐɔɞɚɜɔɔ. Ƚɞɟ-

ɐɑəɞɧ ɑɏɚ ɗɪɍɔɗɔ ɓɌ çɒɔɓəɑəəɧɕ ɞɑɘɛɑɜɌɘɑəɞè.  

ȴ ɝɑɏɚɐəɫ  ɑɥɑ əɑɖɚɞɚɜɧɑ   çɘɌɝɞɔɞɧɑè ɝɞɚɘɌɞɚ-

ɗɚɏɔ ɔ ɜɑəɞɏɑəɚɗɚɏɔ,  ɝɗɧɤɌɎɤɔɑ  ɖɚɏɐɌ-ɞɚ  ɑɏɚ 

ɗɑɖɢɔɔ, ɎɝɛɚɘɔəɌɪɞ  ɞɚɞ ɩɘɚɢɔɚəɌɗɨəɧɕ 

çəɌɖɌɗè, ɖɚɞɚɜɧɕ ɚɝɞɌɎɌɗɝɫ  Ɏ əɔɡ ɛɚɝɗɑ ɗɑɖɢɔɔ 

ȴɗɨɔ ȬɗɑɖɝɌəɐɜɚɎɔɣɌ.  

ȻɜɔɜɚɐəɌɫ ɜɌɓəɚɝɞɚɜɚəəɚɝɞɨ  ɔ  Ɏɧɝɚ-

ɖɌɫ  ɩɜɟɐɔɢɔɫ  ɛɚɓɎɚɗɫɗɔ ȴ.Ȭ. Ʉɑɡɞɑɜɟ ɝɚɣɑ-

ɞɌɞɨ əɌɟɣəɚ-ɛɑɐɌɏɚɏɔɣɑɝɖɟɪ ɐɑɫɞɑɗɨəɚɝɞɨ ɝɚ 

ɓəɌɣɔɞɑɗɨəɚɕ ɚɍɥɑɝɞɎɑəəɚɕ ɜɌɍɚɞɚɕ. Ȯ ɜɌɓəɧɑ 

ɏɚɐɧ ɚə ɍɧɗ ɣɗɑəɚɘ ȻɜɑɓɔɐɔɟɘɌ ȿɣɑəɚɏɚ ȽɚɎɑɞɌ 

ɘɔəɔɝɞɑɜɝɞɎɌ ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ  ȼɚɝɝɔɔ, ɛɚɣɑɞ-

əɧɘ ɣɗɑəɚɘ Ȯɝɑɜɚɝɝɔɕɝɖɚɏɚ, ȸɚɝɖɚɎɝɖɚɏɚ, əɑ-

ɝɖɚɗɨɖɔɡ ɜɑɏɔɚəɌɗɨəɧɡ əɌɟɣəɧɡ  ɚɍɥɑɝɞɎ ɜɑəɞ-

ɏɑəɚɗɚɏɚɎ ɔ ɜɌɐɔɚɗɚɏɚɎ, ɓɌɘɑɝɞɔɞɑɗɑɘ  ɏɗɌɎəɚɏɚ 

ɜɑɐɌɖɞɚɜɌ  ɔ  ɣɗɑəɚɘ ɜɑɐɖɚɗɗɑɏɔɔ ɝɞɌɜɑɕɤɑɏɚ ɔ 

ɌɎɞɚɜɔɞɑɞəɑɕɤɑɏɚ  ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ  ɒɟɜəɌ-

ɗɌ çȮɑɝɞəɔɖ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔè. ȯɗɌɎ-

əɧɘ ɜɑɐɌɖɞɚɜɚɘ  ɝɚ ɐəɫ ɚɝəɚɎɌəɔɫ ɒɟɜəɌɗɌ Ɏ 

1920 ɏɚɐɟ ɍɧɗ ɓɌɘɑɣɌɞɑɗɨəɧɕ ɚɞɑɣɑɝɞɎɑəəɧɕ 

ɜɑəɞɏɑəɚɗɚɏ, ɚɝəɚɎɌɞɑɗɨ ɔ ɛɑɜɎɧɕ ɐɔɜɑɖɞɚɜ  

ɂɑəɞɜɌɗɨəɚɏɚ ɜɑəɞɏɑəɚɜɌɐɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔəɝɞɔ-

ɞɟɞɌ Ɏ ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɑ (ȷɑəɔəɏɜɌɐɑ) ɛɜɚɠɑɝ-

ɝɚɜ  ȸ.ȴ. ȹɑɘɑəɚɎ. Ȯ ɐɌɗɨəɑɕɤɑɘ ɒɟɜəɌɗ ɜɑ-

ɐɌɖɞɔɜɚɎɌɗɔ  ɎɝɑɏɐɌ ɎɑɝɨɘɌ ɌɎɞɚɜɔɞɑɞəɧɑ 

ɛɜɑɐɝɞɌɎɔɞɑɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɛɜɚɠɑɝɝɔɔ, 

Ɏ ɞɚɘ ɣɔɝɗɑ Ɋ.ȹ. ȽɚɖɚɗɚɎ, ɚɐɔə ɔɓ ɓɌɎɑɐɟɪɥɔɡ 

ɖɌɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ Ɏ Ȼɑɜ-

Ɏɚɘ   ȸɚɝɖɚɎɝɖɚɘ  ɘɑɐɔɢɔəɝɖɚɘ  ɟəɔɎɑɜɝɔɞɑɞɑ 

ɔɘɑəɔ  ȴ.ȸ. ȽɑɣɑəɚɎɌ.  

ȴ.Ȭ. Ʉɑɡɞɑɜ ɍɧɗ ɞɌɖɒɑ ɝɚɜɑɐɌɖɞɚɜɚɘ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɓɐɑɗɌ çȭɚɗɨɤɚɕ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɩəɢɔɖɗɚɛɑɐɔɔè, ɖɚɏɐɌ ɏɗɌɎəɧɘ ɜɑɐɌɖ-

ɞɚɜɚɘ ɔɓɐɌəɔɫ ɍɧɗ ɌɖɌɐɑɘɔɖ ȭ.Ȯ. ȻɑɞɜɚɎɝɖɔɕ. 

ȭɗɌɏɚɐɌɜɫ ɚɍɝɞɚɫɞɑɗɨɝɞɎɌɘ, ɝɎɫɓɌəəɧɘ ɝ  

ɛɚɞɜɑɍəɚɝɞɨɪ ɔ Ɏɚɓɘɚɒəɚɝɞɨɪ  ɣɞɑəɔɫ  ɚɍɤɔɜ-

əɚɕ ɝɛɑɢɔɌɗɨəɚɕ ɗɔɞɑɜɌɞɟɜɧ  əɌ ɜɌɓəɧɡ ɫɓɧ-

ɖɌɡ, ȴ.Ȭ. Ʉɑɡɞɑɜ ɚɝɞɜɚ ɣɟɎɝɞɎɚɎɌɗ ɛɑɜɝɛɑɖɞɔɎɧ 

əɚɎɚɏɚ əɌɛɜɌɎɗɑəɔɫ  ɜɌɓɎɔɞɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɔ, 

ɢɑɗɔɖɚɘ ɓɌɎɔɝɫɥɔɑ ɚɞ ɞɑɡəɔɣɑɝɖɔɡ ɐɚɝɞɔɒɑəɔɕ 

əɌɟɖɔ. ȿɝɛɑɡɔ çɍɚɗɨɤɚɕè əɌɟɖɔ, Ɏ ɖɚəɢɑ ɖɚə-

ɢɚɎ,  ɚɍɟɝɗɚɎɔɗɔ  ɚɏɜɌəɔɣɑəəɚɝɞɨ  Ɏ ɝɚɎɜɑɘɑə-

əɧɡ ɟɝɗɚɎɔɫɡ çɖɗɌɝɝɔɣɑɝɖɚɕè  ɜɑəɞɏɑəɚɗɚɏɔɔ,  ɝ 

ɖɚɞɚɜɚɕ  ɛɜɚɠɑɝɝɚɜ ȴ.Ȭ. Ʉɑɡɞɑɜ, ɝɎɫɓɌɗ ɝɎɚɪ  

ɛɜɚɠɑɝɝɔɚəɌɗɨəɟɪ ɒɔɓəɨ. ȻɚəɔɘɌɫ ɩɞɚ ɔ  

ɝɞɜɑɘɫɝɨ  ɖ ɛɚɓəɌəɔɪ  çəɚɎɧɡ Ɏɑɫəɔɕè,  ɚə 

ɛɜɔəɫɗ ɟɣɌɝɞɔɑ   Ɏ ɜɌɓɜɌɍɚɞɖɑ əɑɖɚɞɚɜɧɡ ɛɜɔɑ-

ɘɚɎ ɌəɏɔɚɏɜɌɠɔɔ (ɝɚɎɘɑɝɞəɚ ɝ ɛɜɚɠɑɝɝɚɜɚɘ 

ȯ.Ȭ. ȶɟɣɔəɝɖɔɘ).  ȻɜɑɐɣɟɎɝɞɎɟɫ əɑɔɓɍɑɒəɚɝɞɨ  

Ɏəɑɐɜɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɟɪ  ɛɜɌɖɞɔɖɟ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ,  ɚə ɛɚɜɟɣɔɗ ɝɚɞɜɟɐəɔɖɟ 

ɖɌɠɑɐɜɧ  ȴ.ȴ. ȼɟɤɌəɚɎɟ  ɗɔɞɑɜɌɞɟɜəɟɪ ɜɌɓɜɌ-

ɍɚɞɖɟ ɩɞɚɕ ɞɑɘɧ.  Ȯ ɜɑɓɟɗɨɞɌɞɑ ɔɘɔ ɍɧɗ   ɚɛɟɍ-

ɗɔɖɚɎɌə ɚɐɔə ɔɓ ɛɑɜɎɧɡ  Ɏ ɚɞɑɣɑɝɞɎɑəəɚɕ ɛɑɣɌ-

ɞɔ ɗɔɞɑɜɌɞɟɜəɧɕ ɚɍɓɚɜ  ɚ  Ɏɚɓɘɚɒəɚɝɞɫɡ  ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɛɜɌɖɞɔɖɑ  ɖɗɔəɔɣɑ-

ɝɖɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ.   

Ȯ Ɍɛɜɑɗɑ  1975 ɏɚɐɌ  əɌ ɓɌɝɑɐɌəɔɔ ȿɣɑ-

əɚɏɚ ɝɚɎɑɞɌ   ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔɢɔəɝɖɚɏɚ ɝɞɚɘɌ-

ɞɚɗɚɏɔɣɑɝɖɚɏɚ  ɟəɔɎɑɜɝɔɞɑɞɌ ɓɌɎɑɐɟɪɥɔɕ ɖɌ-

ɠɑɐɜɚɕ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ, 

 

ȼɔɝ. 6.    ȴ.Ȭ. Ʉɑɡɞɑɜ əɌ ɩɖɓɌɘɑəɑ ɟ ɝɞɟɐɑəɞɚɎ. 1970 ɏɚɐ. 
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ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ əɌɟɖɔ, ɛɜɚɠɑɝɝɚɜ ȴ.Ȭ. 

Ʉɑɡɞɑɜ  ɐɚɗɒɑə ɍɧɗ  Ɏɧɛɚɗəɔɞɨ ɛɜɚɝɨɍɟ ɜɑɖɞɚ-

ɜɌɞɌ  ɔ   ɛɚɣɑɞəɟɪ ɚɍɫɓɌəəɚɝɞɨ ɟɣɑəɚɏɚ ð ɛɜɚ-

ɣɔɞɌɞɨ ɌɖɞɚɎɟɪ ɜɑɣɨ ð ɗɑɖɢɔɪ əɌ ɞɑɘɟ:  çȬəɏɔɚ-

ɏɜɌɠɔɫ ɔ ɑɑ ɓəɌɣɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑè. 

ȷɑɖɢɔɫ ɍɧɗɌ ɛɚɗəɚɝɞɨɪ ɏɚɞɚɎɌ, əɚ çɎɘɑɤɌɗɌɝɨè 

ɍɚɗɑɓəɨ.  ȬɎɞɚɜ əɑ ɐɚɒɔɗ ɐɚ əɟɒəɚɏɚ  ɝɚɍɧɞɔɫ  

əɑɝɖɚɗɨɖɔɡ  ɐəɑɕ.  

Ȯɝɑ ɏɚɐɧ ɐɚ ɛɚɝɗɑɐəɑɏɚ ɝɎɚɑɏɚ  ɐəɫ ȴɗɨɫ 

ȬɗɑɖɝɌəɐɜɚɎɔɣ Ʉɑɡɞɑɜ   ɜɌɍɚɞɌɗ əɌ ɛɜɑɐɑɗɑ 

ɝɎɚɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ, ɥɑɐɜɚ ɐɌɜɫ ɚɖɜɟɒɌɪɥɔɘ 

ɞɑɛɗɚ ɝɎɚɑɏɚ ɝɑɜɐɢɌ ɔ ɣɑɞɖɚɝɞɨ ɝɎɚɑɏɚ ɟɘɌ. 

Ʉɑɝɞɨɐɑɝɫɞ ɐɚɖɞɚɜɝɖɔɡ ɔ ɖɌəɐɔɐɌɞɝɖɔɡ ɐɔɝ-

ɝɑɜɞɌɢɔɕ ɓɌɥɔɞɔɗɔ ɑɏɚ ɟɣɑəɔɖɔ.             

ȴ.Ȭ. Ʉɑɡɞɑɜ ɍɧɗ ɤɔɜɚɖɚ ɚɍɜɌɓɚɎɌə. ȱɏɚ   

ɜɑɐɌɖɞɚɜɝɖɔɑ ɝɛɚɝɚɍəɚɝɞɔ 

 ɔɓɎɑɝɞəɧ  Ɏɝɑɘ, ɜɌɍɚɞɌɎɤɔɘ ɜɫɐɚɘ  ɝ əɔɘ. 

Ⱥə ɍɧɗ ɣɑɗɚɎɑɖɚɘ  ɫɜɖɚɕ ɔəɐɔɎɔɐɟɌɗɨ-

əɚɝɞɔ, ɝɚɑɐɔəɫɎɤɔɘ Ɏ ɝɑɍɑ ɝɛɚɝɚɍəɚɝɞɔ   ɩəɑɜ-

ɏɔɣəɚɏɚ ɝɛɜɌɎɑɐɗɔɎɚɏɚ ɜɟɖɚɎɚɐɔɞɑɗɫ ɔ ɞɌɗɌəɞ-

ɗɔɎɚɏɚ ɟɣɑəɚɏɚ, ɐɚɍɜɚɒɑɗɌɞɑɗɨəɚɏɚ ɔ ɚɐəɚɎɜɑ-

ɘɑəəɚ ɝɞɜɚɏɚɏɚ ɎɚɝɛɔɞɌɞɑɗɫ. 

Ⱥə ɢɑəɔɗ  ɚɜɔɏɔəɌɗɨəɟɪ ɘɧɝɗɨ, ɓəɌɗ 

ɣɟɎɝɞɎɚ ɜɌɐɚɝɞɔ ɚɞ  ɟɎɗɑɣɑəəɚɕ ɜɌɍɚɞɧ. ȶ əɑɘɟ,  

ɒɔɓəɑɗɪɍɔɎɚɘɟ, ɚɝɞɜɚɟɘəɚɘɟ, ɝɑɜɐɑɣəɚɘɟ ɣɑ-

ɗɚɎɑɖɟ ɍɚɗɨɤɚɏɚ ɞɌɗɌəɞɌ ɔ ɐɚɍɜɚɞɧ  ɞɫəɟɗɔɝɨ 

ɗɪɐɔ. Ⱥə ɍɧɗ ɐɜɟɒɑə ɝɚ ɘəɚɏɔɘɔ ɗɔɞɑɜɌɞɚɜɌ-

ɘɔ, ɖɚɘɛɚɓɔɞɚɜɌɘɔ, ɘɟɓɧɖɌəɞɌɘɔ-

ɔɝɛɚɗəɔɞɑɗɑɫɘɔ, ɐɜɟɏɔɘɔ ɐɑɫɞɑɗɫɘɔ ɖɟɗɨɞɟɜɧ ɔ 

ɔɝɖɟɝɝɞɎɌ. Ȯ ɚɐəɔɡ ɝɗɟɣɌɫɡ ɚəɔ ɍɧɗɔ ɑɏɚ ɛɌɢɔ-

ɑəɞɌɘɔ, Ɏ ɐɜɟɏɔɡ - ɛɚɣɔɞɌɞɑɗɫɘɔ ɑɏɚ ɎɜɌɣɑɍəɚɏɚ 

ɔ ɣɑɗɚɎɑɣɑɝɖɚɏɚ ɞɌɗɌəɞɌ.  

ȴɘɑəəɚ ɣɟɎɝɞɎɚɘ ɟɎɌɒɑəɔɫ ɔ ɛɌɞɜɔɚ-

ɞɔɓɘɌ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɚɞɑɣɑɝɞɎɑəəɧɘ  ɎɜɌɣɌɘ-

ɜɑəɞɏɑəɚɗɚɏɌɘ, ɑɏɚ ɞɚɎɌɜɔɥɌɘ ɛɚ ɛɜɚɠɑɝɝɔɔ ɔ 

çɛɚ Ɏɜɑɘɑəɔè, ɛɜɚəɔɖəɟɞ ɜɌɝɝɖɌɓ ɔɓɎɑɝɞəɚɏɚ 

əɚɎɑɗɗɔɝɞɌ  ɐɚ ɔ ɛɚɝɗɑɎɚɑəəɚɏɚ ɛɑɜɔɚɐɌ ɚɞɑɣɑ-

ɝɞɎɑəəɚɕ ɗɔɞɑɜɌɞɟɜɧ  ȷ.ȸ. ɄɑɕəɔəɌ (1959 ɏ.) 

çȶɚəɞɜɌɝɞəɌɫ ɛɗɑəɖɌè,   ɚɛɟɍɗɔɖɚɎɌəəɧɕ  Ɏ 

ɝɍɚɜəɔɖɑ ɜɌɝɝɖɌɓɚɎ ɌɎɞɚɜɌ. Ȯ əɑɕ  ȴ. Ȭ. Ʉɑɡɞɑɜ 

ɎɧɎɑɐɑə ɛɚɐ ɝɚɍɝɞɎɑəəɧɘ ɔɘɑəɑɘ  ɖɌɖ ɚɞɑɣɑ-

ɝɞɎɑəəɧɕ  ɝɛɑɢɔɌɗɔɝɞ - ɛɜɚɠɑɝɝɔɚəɌɗ  Ɏɧɝɚɖɚ-

ɏɚ ɖɗɌɝɝɌ, ɟɎɑɜɑəəɚ ɖɚəɝɞɌɞɔɜɟɪɥɔɕ  ɚɞɝɟɞ-

ɝɞɎɔɑ ɚɛɌɝəɚɏɚ  ɓɌɍɚɗɑɎɌəɔɫ  ɛɚ ɜɑəɞɏɑəɚɏɜɌɘ-

ɘɌɘ ɚɞɑɣɑɝɞɎɑəəɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɡɚɞɫ ɔ əɑɐɚ-

ɝɞɌɞɚɣəɚ Ɏɧɝɚɖɚɏɚ   ɖɌɣɑɝɞɎɌ.  Ȼɚɝɗɑɐəɑɑ ɚɍ-

ɝɞɚɫɞɑɗɨɝɞɎɚ ɍɧɗɚ ɛɜɔɓɎɌəɚ ɛɚɐɣɑɜɖəɟɞɨ ɛɚɗɔ-

ɞɔɣɑɝɖɔɕ əɪɌəɝ ɐɌəəɚɏɚ ɗɔɞɑɜɌɞɟɜəɚɏɚ ɛɜɚɔɓ-

Ɏɑɐɑəɔɫ. 

Ⱥɝɞɜɚɟɘəɚɑ  ɣɑɞɎɑɜɚɝɞɔɤɔɑ ɔɓɎɑɝɞəɚɏɚ 

ɔ ɛɚɛɟɗɫɜəɚɏɚ ɛɚɩɞɌ, ɌɎɞɚɜɌ ɘəɚɒɑɝɞɎɌ ɔɓɎɑɝɞ-

əɧɡ  ɛɚɩɞɔɣɑɝɖɔɡ ɛɜɚɔɓɎɑɐɑəɔɕ  ȸ.Ȭ. ȽɎɑɞɗɚɎɌ 

ɍɧɗɚ ɛɚɘɑɥɑəɚ Ɏ ɖɌɣɑɝɞɎɑ ɐɌɜɝɞɎɑəəɚɕ əɌɐɛɔ-

ɝɔ   əɌ ɞɔɞɟɗɨəɚɘ ɗɔɝɞɑ  Ɏ   ɖəɔɏɑ ɝɞɔɡɚɞɎɚɜɑ-

əɔɕ, ɛɚɐɌɜɑəəɚɕ   ɛɜɚɠɑɝɝɚɜɟ ȴ.Ȭ. Ʉɑɡɞɑɜɟ: 

çɃɞɚɍɧ ɟɓəɌɞɨ, ɖɌɖ Ɏɑɖ ɘɚɕ ɐɚɗɚɏ, ɘɑəɫ 

ɛɜɚɝɎɑɞɔɞ ɜɑəɞɏɑəɚɗɚɏ, əɚ ɜɌəɨɤɑ, əɑ ɒɌɗɑɫ 

ɝɔɗ, ɑɏɚ ɫ ɖəɔɏɚɕ ɛɜɚɝɎɑɞɔɗè ɝ  ɛɜɔɛɔɝɖɚɕ: çȴ.Ȭ. 

Ʉɑɡɞɑɜɟ - ɛɚɩɞɟ ɝɎɚɑɏɚ ɐɑɗɌè. 

Ȯɜɑɘɫ ɐɎɔɒɑɞɝɫ əɑɟɘɚɗɔɘɚ. Ȼɜɚɤɗɔ ɏɚ-

ɐɧ. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɖɌɠɑɐɜɌ,  ɚɝəɚɎɌəəɌɫ 

ɛɜɚɠɑɝɝɚɜɚɘ  ȴɗɨɑɕ ȬɗɑɖɝɌəɐɜɚɎɔɣɑɘ  Ʉɑɡɞɑ-

ɜɚɘ,  əɌɡɚɐɔɞɝɫ əɌ ɛɚɐɦɑɘɑ  ɝɎɚɔɡ ɍɚɗɨɤɔɡ 

ɞɎɚɜɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ.  

ȱɪ ɟɝɛɑɤəɚ  ɜɟɖɚɎɚɐɔɞ ɣɗɑə-

ɖɚɜɜɑɝɛɚəɐɑəɞ ȼȬȹ, ɓɌɝɗɟɒɑəəɧɕ ɐɑɫɞɑɗɨ 

əɌɟɖɔ,  ɛɜɚɠɑɝɝɚɜ ȬɗɑɖɝɌəɐɜ ɊɜɨɑɎɔɣ ȮɌɝɔɗɨ-

ɑɎ, ɚɞɑɣɑɝɞɎɑəəɧɕ ɜɑəɞɏɑəɚɗɚɏ əɚɎɚɏɚ ɛɚɖɚɗɑ-

əɔɫ. ȭɗɌɏɚɐɌɜɫ ɑɏɚ ɔəɔɢɔɌɞɔɎɑ,  ȿɣɑəɧɕ ɝɚɎɑɞ 

ɟəɔɎɑɜɝɔɞɑɞɌ ɛɜɔəɫɗ ɜɑɤɑəɔɑ ɚɍ ɟɣɜɑɒɐɑəɔɔ 

ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɔɓɌ  ɔɘɑəɔ ɛɜɚɠɑɝɝɚɜɌ ȴ.Ȭ. 

ɄɑɡɞɑɜɌ ɓɌ ɗɟɣɤɟɪ əɌɟɣəɟɪ  ɝɞɟɐɑəɣɑɝɖɟɪ ɜɌ-

ɍɚɞɟ Ɏ ɚɍɗɌɝɞɔ ɜɑəɞɏɑəɚɗɚɏɔɔ ɔ ɜɌɐɔɚɗɚɏɔɔ, ɗɟ-

ɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ.   

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɣɑɞɧɜɑɡ ɗɑɞ əɌ 

ɖɚəɖɟɜɝɑ əɌɟɣəɧɡ ɜɌɍɚɞ ɝɞɟɐɑəɞɚɎ ɔɓ ɜɌɓəɧɡ  

ɘɑɐɔɢɔəɝɖɔɡ ɟəɔɎɑɜɝɔɞɑɞɚɎ   ɛɜɔɓ ɔɘɑəɔ ȴ.Ȭ. 

ɄɑɡɞɑɜɌ  ɚɍɫɓɌɞɑɗɨəɚ əɌɡɚɐɔɞ ɝɎɚɑɏɚ ɐɚɝɞɚɕəɚ-

ɏɚ çɎɗɌɐɑɗɨɢɌè, ɍɗɌɏɚɐɌɜɫ  ɝɛɜɌɎɑɐɗɔɎɚɘɟ  ɜɑ-

ɤɑəɔɪ əɑɓɌɎɔɝɔɘɚɕ, ɌɎɞɚɜɔɞɑɞəɚɕ ɖɚɘɔɝɝɔɔ, 

ɝɚɝɞɚɫɥɑɕ   ɔɓ ɔɓɎɑɝɞəɧɡ ɛɜɚɠɑɝɝɚɜɚɎ-

ɜɑəɞɏɑəɚɗɚɏɚɎ.    

Ȱɑɗɚ ȴɗɨɔ ȬɗɑɖɝɌəɐɜɚɎɔɣɌ ɄɑɡɞɑɜɌ ɛɜɚ-

ɐɚɗɒɌɑɞɝɫ. 
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ȬɜɒɌəɢɑɎ Ȭ.Ȼ. 

 
ɜɌɎɘɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɚɞɗɔɣɌɪɞɝɫ ɘəɚɏɚɚɍɜɌɓɔɑɘ ɔ ɝɗɚɒəɚɝɞɨɪ ɜɑəɞ-

ɏɑəɚɝɖɔɌɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ. Ⱥɝɚɍɑəəɚɝɞɔ ɚɞɚɍɜɌɒɑəɔɫ ɛɑɜɑɗɚɘɚɎ ɗɔɢɑɎɧɡ ɖɚ-

ɝɞɑɕ ɔ ɜɑɛɌɜɌɞɔɎəɚɏɚ ɖɚɝɞəɚɏɚ ɛɜɚɢɑɝɝɌ ɓɌɎɔɝɫɞ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɡɌɜɌɖɞɑɜɌ ɛɚ-

Ɏɜɑɒɐɑəɔɫ.  

ȻɜɑɐɝɞɌɎɗɑəɧ ɝɎɑɐɑəɔɫ ɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɫɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɔɖ ɔ ɝɜɚɖɌɡ ɛɜɚɎɑɐɑəɔɫ ɐɔəɌɘɔɣɑɝɖɚɏɚ əɌɍɗɪɐɑəɔɫ ɓɌ ɝɚɝɞɚɫəɔɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ 

Ɏ ɓɚəɑ ɛɑɜɑɗɚɘɌ.   

ȼȶȾ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɚɛɞɔɘɌɗɨəɌɫ ɘɑɞɚɐɔɖɌ ɎɧɫɎɗɑəɔɫ ɞɜɌɎɘ ɗɔɢɑɎɧɡ ɖɚ-

ɝɞɑɕ ɜɌɓɗɔɣəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ. Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ȼȶȾ ɛɜɔɘɑəɫɑɞɝɫ ɜɌɢɔɚəɌɗɨəɚɑ ɝɚɣɑɞɌəɔɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ.  

Ȼɚɝɖɚɗɨɖɟ ɞɚɗɨɖɚ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȼȶȾ ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ ɛɑɜɑɗɚɘɧ ɞɚəɖɔɡ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ, ɛɜɔ ɛɚɎɜɑɒɐɑəɔɫɡ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ȼȶȾ ɫɎ-

ɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɞɜɌɎɘɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɛɑɜɑɗɚɘɧ ɣɑɗɪɝɞɑɕ, 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɖɌ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɘɑɞɚɐɔɖɔ, ȼȶȾ. 
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axillofacial  injuries are diverse and have complex imaging features. Visualization of 

facial fractures and bone reparative process depends on the localization and type 

of the injury.  

We provide information about the diagnostic role of X -ray techniques and timing of 

su rvei l lance of the fracture zone.  

Computed tomography (CT) is considered to be the optimal method for identifying l e-

sions of the facial bones. In the absence of CT, rational combination of basic radiographic 

methods is used.  

Fractures of thin bone structure s are diagnosed only by CT, so performing CT is ne c-

essary for the midface fractures.  

 
Keywords: maxillofacial injuries, jaw fractures, diagnostic imaging, X -ray 

techniques, CT.  
 
 
 

 

ɜɌɎɘɧ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ, ɚɝɚ-

ɍɑəəɚ Ɏɚɓəɔɖɤɔɑ ɎɝɗɑɐɝɞɎɔɑ ɐɚɜɚɒəɚ-

ɞɜɌəɝɛɚɜɞəɧɡ ɛɜɚɔɝɤɑɝɞɎɔɕ ɔ ɣɜɑɓɎɧ-

ɣɌɕəɧɡ ɝɔɞɟɌɢɔɕ, ɚɞɗɔɣɌɪɞɝɫ ɘəɚɏɚɚɍɜɌɓɔɑɘ 

ɛɜɚɫɎɗɑəɔɕ ɔ ɞɫɒɑɝɞɨɪ ɛɚɝɗɑɐɟɪɥɔɡ ɚɝɗɚɒəɑ-

əɔɕ. ȻɚɎɜɑɒɐɑəɔɪ Ɏ ɚɝəɚɎəɚɘ ɛɚɐɎɑɜɏɌɑɞɝɫ 

əɔɒəɫɫ ɣɑɗɪɝɞɨ, ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɧɕ ɖɚɘɛɗɑɖɝ 

ɔ ɖɚɝɞɔ əɚɝɌ. ȹɑɝɎɚɑɎɜɑɘɑəəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌə-

əɌɫ ɞɜɌɎɘɌ ɖɚɝɞɑɕ ɗɔɢɌ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ Ɏɚɓ-

əɔɖəɚɎɑəɔɪ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɕ 

ɝ ɔɓɘɑəɑəɔɑɘ ɖɚəɠɔɏɟɜɌɢɔɔ ɗɔɢɌ, əɌɜɟɤɑəɔɑɘ 

ɠɟəɖɢɔɔ ɒɑɎɌəɔɫ, ɓɜɑəɔɫ, əɚɝɚɎɚɏɚ ɐɧɡɌəɔɫ, 

ɚɍɚəɫəɔɫ, ɜɑɣɑɚɍɜɌɓɚɎɌəɔɫ. Ȼɚɩɞɚɘɟ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɖɌ ɐɚɗɒəɌ ɚɝɟɥɑɝɞɎɗɫɞɨɝɫ Ɏ ɘɔəɔ-

ɘɌɗɨəɧɑ ɝɜɚɖɔ ɛɚɝɗɑ ɛɚɗɟɣɑəɔɫ ɛɌɢɔɑəɞɚɘ 

ɞɜɌɎɘɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɫɎəɧɡ 

ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ. ȳɌ-

ɐɌɣɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɑɞɝɫ ɎɧɫɎɗɑəɔɑ ɛɑɜɑ-

ɗɚɘɌ ɔ ɑɏɚ ɝɚɚɞəɚɤɑəɔɫ ɝ ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɜɫ-

ɐɚɘ ɌəɌɞɚɘɔɣɑɝɖɔɘɔ ɐɑɞɌɗɫɘɔ, ɚɛɜɑɐɑɗɑəɔɑ 

əɌɗɔɣɔɫ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɔɡ ɖɚɗɔɣɑɝɞɎɌ ɔ 

ɝɘɑɥɑəɔɫ.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2,Ɍ. 

ȼɔɝ. 1.    ȳɚəɚɏɜɌɘɘɌ ȮȹɃȽ ɔ ɎɑɞɎɔ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɝɗɑɎɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȾɜɑɥɔəɌ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɗɟɗɟəəɚɕ Ɏɧɜɑɓɖɔ. 

ȼɔɝ. 2,Ɍ.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  

ȰɎɟɝɞɚɜɚəəɔɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȮɧɫɎɗɫɪɞɝɫ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ, ɛɜɚɡɚɐɫɥɔɑ ɣɑɜɑɓ ɚɖɚɗɚɖɚɜəɑɎɧɑ 

ɚɞɐɑɗɧ 4.1, 4.2 ɓɟɍɚɎ ɔ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ 3.8 ɓɟɍɌ.   

 

ȼɔɝ. 2,ɍ. 

 

ȼɔɝ. 3. 

ȼɔɝ. 2,ɍ. ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-

əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȰɎɟɝɞɚɜɚəəɔɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȮɧɫɎɗɫɪɞɝɫ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ, ɛɜɚɡɚɐɫɥɔɑ ɣɑɜɑɓ ɚɖɚɗɚɖɚɜəɑɎɧɑ 

ɚɞɐɑɗɧ 4.1, 4.2 ɓɟɍɚɎ ɔ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ 3.8 ɓɟɍɌ.   

ȼɔɝ. 3. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȼɑɜɑɗɚɘ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɏɚ ɔ ɍɚɖɚɎɚɏɚ ɝɛɜɌɎɌ 

ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɑɓ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ, Ɏ 

ɛɜɚɑɖɢɔɔ ɖɚɞɚɜɚɏɚ Ɏɔɐəɧ ɖɚɜəɔ 3.2, 4.2, 4.3 ɓɟɍɚɎ. 

 

ȼɔɝ. 4,Ɍ. 
 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4. (Ɍ) ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ.  (ɍ) ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɎɟɝɞɚɜɚəəɔɕ ɛɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ: ɚɝəɚɎɌəɔɫ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɝɛɜɌɎɌ ɝɚ ɝɘɑ-

ɥɑəɔɑɘ ɚɞɗɚɘɖɌ Ɏəɔɓ, Ɏɛɑɜɑɐ ɔ ɖəɌɜɟɒɔ, ɞɑɗɌ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɌ ɎɎɑɜɡ ɔ ɖəɟɞɜɔ. 
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ȻɚɎɜɑɒɐɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɚɝɞɌɎɗɫɪɞ ɛɚ-

ɣɞɔ 80% ɚɞ Ɏɝɑɡ ɞɜɌɎɘ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ 

ɔ Ɏ ɚɝəɚɎəɚɘ ɝɎɫɓɌəɧ ɝ ɍɧɞɚɎɚɕ ɞɜɌɎɘɚɕ. Ȼɑ-

ɜɑɗɚɘɧ ɗɚɖɌɗɔɓɟɪɞɝɫ Ɏ ɓɚəɌɡ ɛɚəɔɒɑəəɚɕ ɝɚ-

ɛɜɚɞɔɎɗɫɑɘɚɝɞɔ ɖɚɝɞɔ ɖ ɞɜɌɎɘɔɜɟɪɥɑɘɟ ɠɌɖ-

ɞɚɜɟ ð Ɏ ɢɑəɞɜɌɗɨəɚɘ ɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ, ɟɏɗɌɡ, 

ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɌɡ ɣɑɗɪɝɞɔ. Ȼɚ ɡɌɜɌɖɞɑɜɟ 

ɛɜɔɗɚɒɑəɔɫ ɝɔɗɧ ɞɜɌɎɘɔɜɟɪɥɑɏɚ ɌɏɑəɞɌ ɛɑɜɑ-

ɗɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚɐɜɌɓɐɑɗɫɪɞɝɫ əɌ ɛɜɫ-

ɘɧɑ (Ɏɚɓəɔɖɤɔɑ Ɏ ɘɑɝɞɑ ɟɐɌɜɌ) ɔ əɑɛɜɫɘɧɑ (ɚɞ-

ɜɌɒɑəəɧɑ; ɛɚɫɎɔɎɤɔɑɝɫ əɑ Ɏ ɓɚəɑ əɌəɑɝɑəɔɫ 

ɞɜɌɎɘɧ, Ɍ Ɏ ɐɜɟɏɚɘ ɚɞɐɑɗɑ ɣɑɗɪɝɞɔ). Ȼɜɫɘɧɑ 

ɛɑɜɑɗɚɘɧ ɚɍɧɣəɚ ɍɧɎɌɪɞ ɚɝɖɚɗɨɣɌɞɧɘɔ ɔ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔɘɑɪɞ ɝɗɚɒəɟɪ ɗɔəɔɪ ɛɚ-

Ɏɜɑɒɐɑəɔɫ. ȺɞɜɌɒɑəəɧɑ ɛɑɜɑɗɚɘɧ ɚɞɚɍɜɌɒɌ-

ɪɞɝɫ Ɏ Ɏɔɐɑ ɗɔəɑɕəɚɕ ɞɑəɔ, ɖɚɝɞəɧɑ ɚɝɖɚɗɖɔ 

ɚɍɜɌɓɟɪɞɝɫ əɑ ɎɝɑɏɐɌ. 

Ⱦɜɑɥɔəɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɚɓəɔɖɌɪɞ 

ɜɑɐɖɚ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɗɔəɔɫ ɛɚɎɜɑɒɐɑəɔɫ 

ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɚɞ ɚɐəɚɏɚ ɔɓ ɖɜɌɑɎ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɛɗɌɝɞɔə ɣɑɗɪɝɞɔ, əɑ ɐɚɝɞɔɏɌɫ ɛɜɚɞɔɎɚɛɚ-

ɗɚɒəɚɏɚ ɖɜɌɫ əɌ ɜɌɓɗɔɣəɚɘ ɚɞ əɑɏɚ ɜɌɝɝɞɚɫəɔɔ 

(ȼɔɝ. 1).  

Ⱦɑəɨ ɛɑɜɑɗɚɘɌ ɛɑɜɑɝɑɖɌɑɞ ɣɑɗɪɝɞɨ Ɏ ɜɌɓ-

ɗɔɣəɧɡ əɌɛɜɌɎɗɑəɔɫɡ əɌ Ɏɝɑɘ ɛɜɚɞɫɒɑəɔɔ ɚɞ 

ɖɜɌɫ ɐɚ ɖɜɌɫ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɛɜɚɞɔɎɚ-

ɛɚɗɚɒəɧɡ ɝɞɚɜɚə. Ɂɚɐ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ Ɏ ɛɑɜɑɐ-

əɔɡ ɔ ɍɚɖɚɎɧɡ ɚɞɐɑɗɌɡ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɣɌɥɑ ɍɧɎɌɑɞ ɖɚɝɚ-ɎɑɜɞɔɖɌɗɨəɧɘ. ȱɝɗɔ ɞɑəɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨ-

əɧɡ ɛɗɌɝɞɔə ɝɟɘɘɔɜɟɪɞɝɫ, ɞɚ ɎɔɐəɌ ɞɚɗɨɖɚ ɚɐ-

əɌ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ (ȼɔɝ. 2 (Ɍ, ɍ)).  

Ȼɜɔ ɛɑɜɑɗɚɘɌɡ, ɛɜɚɡɚɐɫɥɔɡ əɌ ɜɌɓəɧɡ 

ɟɜɚɎəɫɡ əɌɜɟɒəɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ 

ɛɗɌɝɞɔə, ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɐɎɑ ɗɔəɔɔ ɛɜɚɝɎɑɞ-

ɗɑəɔɫ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɛɚɣɞɔ ɛɌɜɌɗɗɑɗɨəɧ-

ɘɔ (ȼɔɝ. 3).  

Ȼɑɜɑɗɚɘɧ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɣɌɝɞɚ ɝɚɛɜɚ-

ɎɚɒɐɌɪɞɝɫ ɎɑɜɞɔɖɌɗɨəɧɘ, ɛɑɜɑɐəɑ-ɓɌɐəɔɘ, 

əɌɜɟɒəɚ-Ɏəɟɞɜɑəəɔɘ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɚɎ 

(ȼɔɝ. 4 (Ɍ, ɍ)).  

ȹɌɛɜɌɎɗɑəɔɑ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ Ɏ ɚɝəɚɎ-

əɚɘ ɓɌɎɔɝɔɞ ɚɞ ɎɚɓɐɑɕɝɞɎɔɫ ɞɜɌɎɘɔɜɟɪɥɑɕ ɝɔ-

ɗɧ ɔ ɠɟəɖɢɔɔ ɛɜɔɖɜɑɛɗɑəəɧɡ ɖ ɚɍɗɌɝɞɔ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɘɧɤɢ. ȹɌɗɔɣɔɑ ɐɔɌɝɞɌɓɌ ɔ (ɔɗɔ) 

əɌɜɟɒəɚ-Ɏəɟɞɜɑəəɑɏɚ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ ɚɍɟ-

ɝɗɚɎɗɔɎɌɑɞ ɜɌɓɐɑɗɨəɚɑ ɚɞɚɍɜɌɒɑəɔɑ əɌɜɟɒəɚɕ 

ɔ Ɏəɟɞɜɑəəɑɕ ɖɚɜɞɔɖɌɗɨəɧɡ ɛɗɌɝɞɔə ɖɌɒɐɚɏɚ 

ɖɜɌɫ ɠɜɌɏɘɑəɞɌ ɣɑɗɪɝɞɔ Ɏ Ɏɔɐɑ ɣɑɞɧɜɑɡ ɞɑəɑɕ, 

ɣɞɚ ɔəɚɏɐɌ ɝɔɘɟɗɔɜɟɑɞ ɖɌɜɞɔəɟ ɚɍɜɌɓɚɎɌəɔɫ 

ɖɚɝɞəɚɏɚ ɚɝɖɚɗɖɌ (ȼɔɝ. 5).  

Ȼɑɜɑɗɚɘɧ ɎɑɞɎɔ, ɎɖɗɪɣɌɫ ɘɧɥɑɗɖɚɎɧɕ 

ɚɞɜɚɝɞɚɖ ɔ ɏɚɗɚɎɖɟ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɚɍɧɣəɚ 

ɔɘɑɪɞ ɖɚɝɚ-ɎɑɜɞɔɖɌɗɨəɟɪ ɔɗɔ ɖɚɝɚ-

ɏɚɜɔɓɚəɞɌɗɨəɟɪ əɌɛɜɌɎɗɑəəɚɝɞɨ (ȼɔɝ. 6 (Ɍ, ɍ)).  

Ƚɘɑɥɑəɔɑ ɚɞɗɚɘɖɚɎ ɣɌɥɑ ɛɜɚɔɝɡɚɐɔɞ 

Ɏəɔɓ ɔ Ɏɛɑɜɑɐ Ɏ ɝɚɣɑɞɌəɔɔ ɝ əɌɜɟɒəɚ-

Ɏəɟɞɜɑəəɔɘ ɝɘɑɥɑəɔɑɘ (ȼɔɝ. 7, ȼɔɝ. 8 (Ɍ- Ɏ)).  

ȻɚɎɜɑɒɐɑəɔɑ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, 

ɖɌɖ ɛɜɌɎɔɗɚ, ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɑɑ ɛɚɎɚɜɚɞɚɘ Ɏɚ-

ɖɜɟɏ ɝɎɚɑɕ ɚɝɔ ɔ ɝɘɑɥɑəɔɑɘ ɖəɟɞɜɔ. ȮɧɝɚɞɌ 

ɏɚɗɚɎɖɔ ɣɑɗɪɝɞɔ ɛɜɔ Ɏɖɚɗɚɣɑəəɚɘ ɛɑɜɑɗɚɘɑ 

ɟɘɑəɨɤɌɑɞɝɫ ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚ-

əɚɕ, Ɏɑɜɡəɔɕ ɖɚəɞɟɜ ɏɚɗɚɎɖɔ ɝɞɌəɚɎɔɞɝɫ əɑ-

ɜɚɎəɧɘ ɔ əɑɣɑɞɖɔɘ, ɟɛɗɚɞəɫɑɞɝɫ ɞɑəɨ əɔɒəɑɏɚ 

ɚɞɐɑɗɌ ɏɚɗɚɎɖɔ ɓɌ ɝɣɑɞ ɚɞɚɍɜɌɒɑəɔɫ əɌ ɑɑ ɠɚəɑ 

Ɏɖɚɗɚɣɑəəɚɏɚ Ɏɑɜɡəɑɏɚ ɠɜɌɏɘɑəɞɌ ɏɚɗɚɎɖɔ (ȼɔɝ. 

9).  

ȼɑɒɑ ɎɝɞɜɑɣɌɪɞɝɫ ɚɝɖɚɗɨɣɌɞɧɑ ɛɑɜɑɗɚɘɧ 

ɏɚɗɚɎɖɔ ɣɑɗɪɝɞɔ ɔ ɛɚɎɜɑɒɐɑəɔɫ əɔɒəɑɣɑɗɪɝɞ-

əɚɕ ɫɘɖɔ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ. Ȼɜɔ ɎəɟɞɜɔɝɟɝɞɌɎ-

əɧɡ ɛɑɜɑɗɚɘɌɡ ɖɚəɞɟɜɧ ɝɟɝɞɌɎəɚɕ ɥɑɗɔ ɓəɌɣɔ-

ɞɑɗɨəɚ ɐɑɠɚɜɘɔɜɟɪɞɝɫ ɔɓ-ɓɌ ɝɘɑɥɑəɔɫ ɚɞɗɚɘ-

ɖɚɎ ɔ ɎəɟɞɜɔɝɟɝɞɌɎəɚɏɚ ɖɜɚɎɚɔɓɗɔɫəɔɫ. Ȯɝɗɑɐ-

ɝɞɎɔɑ əɌəɑɝɑəɔɫ ɟɐɌɜɌ Ɏ əɔɒəɪɪ ɣɑɗɪɝɞɨ Ɏɚɓ-

əɔɖɌɪɞ ɛɚɎɜɑɒɐɑəɔɫ ɘɫɏɖɚɞɖɌəɧɡ ɩɗɑɘɑəɞɚɎ 

ȮȹɃȽ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɛɑɜɑɗɚɘɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɛɜɚɫɎɗɫ-

ɪɥɔɑɝɫ əɑɛɜɌɎɔɗɨəɧɘ ɛɚɗɚɒɑəɔɑɘ ɔ ɚɏɜɌəɔ-

ɣɑəɔɑɘ ɩɖɝɖɟɜɝɔɔ ɏɚɗɚɎɚɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

Ȼɑɜɑɗɚɘɧ ɣɑɗɪɝɞɑɕ Ɏ ɓɚəɑ ɓɟɍəɚɏɚ ɜɫɐɌ 

ɘɚɏɟɞ ɛɜɚɡɚɐɔɞɨ ɣɑɜɑɓ ɛɑɜɔɌɛɔɖɌɗɨəɧɑ ɞɖɌəɔ 

ɓɟɍɚɎ, ɘɑɒɐɟ ɔɡ ɖɚɜəɫɘɔ, ɣɑɜɑɓ ɜɑɞɑəɔɜɚɎɌə-

əɧɑ ɓɟɍɧ ɔɗɔ ɓɌɣɌɞɖɔ ɓɟɍɚɎ. ȾɜɌɎɘɧ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɔəɚɏɐɌ ɝɚɣɑɞɌɪɞɝɫ ɝ ɛɑɜɑɗɚɘɌɘɔ ɜɌɝ-

ɛɚɗɚɒɑəəɧɡ Ɏ ɔɡ ɓɚəɑ ɓɟɍɚɎ (ȼɔɝ. 10).  

Ⱥɏəɑɝɞɜɑɗɨəɧɑ ɜɌəɑəɔɫ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɚɍɗɌɝɞɔ, ɎɝɞɜɑɣɌɪɥɔɑɝɫ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɑ 

ɝɞɚɗɨ ɜɑɐɖɚ, ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɠɚɜɘɔɜɚɎɌəɔɑɘ 

ɖɚɝɞəɧɡ ɔ ɓɟɍəɧɡ ɚɝɖɚɗɖɚɎ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ əɌ ɜɌɝɝɞɚɫəɔɔ ɚɞ ɛɑɜɑɗɚɘɌ 

(ȼɔɝ. 11).  

Ȯ ɓɚəɑ ɛɑɜɑɗɚɘɌ, ɝ ɘɚɘɑəɞɌ ɑɏɚ Ɏɚɓəɔɖəɚ-

Ɏɑəɔɫ, ɛɜɚɔɝɡɚɐɫɞ ɛɜɚɢɑɝɝɧ, əɌɛɜɌɎɗɑəəɧɑ əɌ 

ɜɑɛɌɜɌɢɔɪ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɖɚɞɚɜɧɑ ɛɜɑɞɑɜɛɑ-

ɎɌɪɞ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɑ ɛɚɩɞɌɛəɚɑ ɞɑɣɑəɔɑ. Ȯ 

ɛɑɜɎɧɑ 5-7 ɐəɑɕ ɛɚɝɗɑ ɞɜɌɎɘɧ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔ ɎɧɫɎɗɫɑɞɝɫ əɑɜɚɎəɚɝɞɨ ɖɚɝɞəɧɡ ɖɜɌɑɎ ɚɞ-

ɗɚɘɖɚɎ, ɟɎɑɗɔɣɑəɔɑ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɔɓ-ɓɌ ɜɌɝ-

ɝɌɝɧɎɌəɔɫ əɑɖɜɚɞɔɓɔɜɚɎɌəəɧɡ ɖɚɝɞəɧɡ ɞɖɌ-

əɑɕ. ȹɌɜɟɤɑəɔɑ ɖɜɚɎɚɞɚɖɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɎɔ-

ɞɔɪ ɚɝɞɑɚɛɚɜɚɞɔɣɑɝɖɚɕ ɛɑɜɑɝɞɜɚɕɖɔ Ɏ ɖɜɌɑɎɧɡ 

ɟɣɌɝɞɖɌɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ. ȺɐəɚɎɜɑɘɑəəɚ 

ɛɜɚɐɟɢɔɜɟɑɞɝɫ ɘɑɓɑəɡɔɘɌɗɨəɌɫ ɞɖɌəɨ, ɝɖɜɑɛ-

ɗɫɪɥɌɫ ɖɚɝɞəɧɑ ɚɞɗɚɘɖɔ.  

Ƚ 10-15 ɐəɫ ɛɚɝɗɑ ɞɜɌɎɘɧ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɛɚɝɞɚɫəɝɞɎɚ ɤɔɜɔəɧ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ, ɜɚɎəɚɝɞɨ ɔ ɣɑɞɖɚɝɞɨ ɖɚɝɞəɧɡ 

ɠɜɌɏɘɑəɞɚɎ. Ȯ ɩɞɚɞ ɛɑɜɔɚɐ ɔɓ ɜɧɡɗɚɕ ɝɚɑɐɔəɔ-

ɞɑɗɨəɚɕ ɞɖɌəɔ, ɠɔɖɝɔɜɟɪɥɑɕ ɖɚɝɞəɧɑ ɠɜɌɏ-

ɘɑəɞɧ, əɌɣɔəɌɑɞ ɠɚɜɘɔɜɚɎɌɞɨɝɫ ɛɜɚɎɔɓɚɜəɌɫ 

ɖɚɝɞəɌɫ ɘɚɓɚɗɨ, Ɏ ɞɚɗɥɑ ɑɑ ɚɍɜɌɓɟɑɞɝɫ ɚɝɞɑɚɔɐ-

əɌɫ ɞɖɌəɨ.  

ȮɚɝɝɞɌəɚɎɗɑəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɜɌɓəɧɘɔ ɞɔɛɌɘɔ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ. 

ȻɑɜɔɚɝɞɌɗɨəɚɑ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɝɞɔ ɫɎɗɫɑɞɝɫ 

ɝɗɑɐɝɞɎɔɑɘ ɚɍɧɓɎɑɝɞɎɗɑəɔɫ ɛɑɜɔɚɝɞɌɗɨəɧɡ 

əɌɝɗɚɑəɔɕ, ɠɚɜɘɔɜɟɪɥɔɡɝɫ ɛɌɜɌɗɗɑɗɨəɚ ɖɜɌɫɘ 

ɚɞɗɚɘɖɚɎ. ɉəɐɚɝɞɌɗɨəɌɫ ɛɜɚɐɟɖɢɔɫ ɖɚɝɞɔ ɓɌ-

əɔɘɌɑɞ  ɛɜɚɝɞɜɌəɝɞɎɚ  ɘɑɒɐɟ ɖɚəɢɌɘɔ ɖɚɝɞəɧɡ  
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ȼɔɝ. 5.  

ȼɔɝ. 6,Ɍ. 

ȼɔɝ. 5.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȼɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɜɚɡɚɐɫɥɔɕ ɣɑɜɑɓ ɚɖɚɗɚ-

ɖɚɜəɑɎɧɑ ɚɞɐɑɗɧ 3.3 ɔ 3.4 ɓɟɍɚɎ. ȷɚɒəɌɫ ɖɌɜɞɔəɌ 

ɖɚɝɞəɚɏɚ ɚɝɖɚɗɖɌ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ ɣɑɗɪɝɞɔ. 

ȼɔɝ. 6,Ɍ.  ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɑɜɑɗɚɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɌ Ɏəɔɓ, 

ɖɓɌɐɔ ɔ Ɏəɟɞɜɨ. 

 

ȼɔɝ. 6,ɍ. 

 

ȼɔɝ. 7. 

ȼɔɝ. 6,ɍ.  ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-

əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɑɜɑɗɚɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɌ Ɏəɔɓ, 

ɖɓɌɐɔ ɔ Ɏəɟɞɜɨ. 

ȼɔɝ. 7. ȳɚəɚɏɜɌɘɘɌ ȮȹɃȽ ɝɛɜɌɎɌ Ɏ ɍɚɖɚɎɚɕ 

ɛɜɚɑɖɢɔɔ. 

Ȼɑɜɑɗɚɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɚ 

ɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘɖɌ Ɏəɔɓ ɔ Ɏɛɑɜɑɐ. 

 

ȼɔɝ. 8,Ɍ. 

 

ȼɔɝ. 8,ɍ. 
 

ȼɔɝ. 8,Ɏ. 

ȼɔɝ. 8. (Ɍ)  ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ (ɍ)  ȼȶȾ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. (Ɏ)  

ȼȶȾ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɔ. 

Ɍ - Ȼɑɜɑɗɚɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. ȮɧɫɎɗɫɑɞɝɫ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ ɍɑɓ ɝɘɑɥɑəɔɫ ɚɞ-

ɗɚɘɖɚɎ.  

ɍ,Ɏ -  Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɝɘɑɥɑəɔɑ ɚɞɗɚɘɖɌ Ɏəɟɞɜɨ ɔ əɑɓəɌɣɔɞɑɗɨəɚ Ɏɛɑɜɑɐ. 
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ȼɔɝ. 9.  

ȼɔɝ. 10. 

ȼɔɝ. 9.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȯɖɚɗɚɣɑəəɧɕ ɛɑɜɑɗɚɘ ɏɚɗɚɎɖɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ. 

ȼɔɝ. 10.  ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

Ȼɑɜɑɗɚɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɚɍɗɌɝɞɔ ɟɏɗɌ ɝɗɑɎɌ, ɛɑ-

ɜɑɗɚɘ 3.8 ɓɟɍɌ. 

 

ȼɔɝ. 11. 
 

ȼɔɝ. 12. 

ȼɔɝ. 11.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ȱɑɠɑɖɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ ɎɝɗɑɐɝɞɎɔɑ ɚɏəɑ-

ɝɞɜɑɗɨəɚɏɚ ɜɌəɑəɔɫ, ɘəɚɒɑɝɞɎɑəəɧɑ ɞɑəɔ ɘɑɞɌɗɗɔ-

ɣɑɝɖɔɡ ɚɝɖɚɗɖɚɎ. 

ȼɔɝ. 12. ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ȼɑɛɌɜɌɞɔɎəɧɑ ɛɜɚɢɑɝɝɧ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɗɚɘɌ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ ɟ ɚɝ-

əɚɎɌəɔɫ ɣɑɗɪɝɞɔ, ɎɧɫɎɗɫɑɘɧɑ ɣɑɜɑɓ 4 ɘɑɝɫɢɌ ɛɚɝɗɑ 

ɞɜɌɎɘɧ. 

 

ȼɔɝ. 13. 

 

ȼɔɝ. 14. 

ȼɔɝ. 13.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȶɚəɝɚɗɔɐɌɢɔɫ ɚɞɗɚɘɖɚɘ ɣɑɜɑɓ 1 ɏɚɐ ɔ 2 ɘɑɝɫɢɌ ɛɚ-

ɝɗɑ ɛɑɜɑɗɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɜɚɡɚɐɔɎɤɑɏɚ ɣɑɜɑɓ 

ɚɖɚɗɚɖɚɜəɑɎɧɑ ɚɞɐɑɗɧ 3.4 ɓɟɍɌ. Ⱦɑəɨ ɚɞ ɔɘɑɪɥɑɏɚɝɫ 

ɜɌəɑɑ ɛɑɜɑɗɚɘɌ əɑɣɑɞɖɚ ɛɜɚɝɗɑɒɔɎɌɑɞɝɫ ɟ ɚɝəɚɎɌ-

əɔɫ ɣɑɗɪɝɞɔ Ɏ ɓɚəɑ 2 ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɘɔəɔ-ɛɗɌɝɞɔə. 

ȼɔɝ. 14. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȻɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɌɫ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ - 

ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɔ ɛɑɜɑɐəɑɏɚ ɚɞɐɑɗɌ ɣɑɗɪɝɞɔ 

ɝɗɑɎɌ, ɏɚɗɚɎɖɔ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. ȺɍɜɌɓɚɎɌəɔɑ ɗɚɒəɚ-

ɏɚ ɝɟɝɞɌɎɌ Ɏ ɚɍɗɌɝɞɔ ɞɑɗɌ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ. ȶɚɝɞəɧɕ 

ɛɜɚɎɚɗɚɣəɧɕ ɤɚɎ Ɏɔɐɑə Ɏ ɛɜɚɑɖɢɔɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ.   
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ɚɞɗɚɘɖɚɎ. ȻɌɜɚɝɞɌɗɨəɚɑ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɑ Ɏɚɓ-

əɔɖɌɑɞ əɌ ɜɌɝɝɞɚɫəɔɔ ɚɞ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ ɔ 

ɫɎɗɫɑɞɝɫ ɛɚɝɗɑɐɝɞɎɔɑɘ ɖɜɚɎɚɔɓɗɔɫəɔɫ Ɏ ɚɖɚɗɚ-

ɣɑɗɪɝɞəɧɑ ɘɫɏɖɔɑ ɞɖɌəɔ.  

ȶ 60 ɐəɪ ɚɞ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ ɚɝɞɑɚɔɐəɌɫ 

ɖɚɝɞəɌɫ ɘɚɓɚɗɨ ɚɍɧɓɎɑɝɞɎɗɫɑɞɝɫ, ɛɜɑɎɜɌɥɌɫɝɨ Ɏ 

ɖɚɝɞəɟɪ ɘɚɓɚɗɨ. ȻɚɫɎɗɫɪɞɝɫ ɜɑəɞɏɑəɚɖɚə-

ɞɜɌɝɞəɧɑ əɌɛɗɌɝɞɚɎɌəɔɫ ɟ ɚɝəɚɎɌəɔɫ ɣɑɗɪɝɞɔ 

əɌ ɟɜɚɎəɑ ɛɑɜɑɗɚɘɌ, əɌɜɌɝɞɌɑɞ əɑɣɑɞɖɚɝɞɨ ɏɜɌ-

əɔɢ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ, ɛɚɝɞɑɛɑəəɚ ɟɛɗɚɞəɫ-

ɑɞɝɫ ɍɑɝɝɞɜɟɖɞɟɜəɌɫ ɞɑəɨ Ɏ ɗɔəɔɔ ɛɑɜɑɗɚɘɌ. ȹɌ 

90-ɑ ɝɟɞɖɔ ɛɚɝɗɑ ɞɜɌɎɘɧ ɚɍɜɌɓɚɎɌəɔɑ ɖɚɝɞəɚɕ 

ɘɚɓɚɗɔ ɓɌɎɑɜɤɌɑɞɝɫ. Ȯ ɛɚɝɗɑɐɟɪɥɑɘ Ɏ ɓɚəɑ ɛɑ-

ɜɑɗɚɘɌ ɝɞɌəɚɎɫɞɝɫ ɔəɞɑəɝɔɎəɧɘɔ ɞɑəɔ ɝɠɚɜ-

ɘɔɜɚɎɌɎɤɑɕɝɫ ɖɚɝɞɔ ɝ Ɍɞɔɛɔɣəɧɘ ɝɞɜɚɑəɔɑɘ ɔ 

ɝɗɚɔɝɞɧɡ ɛɑɜɔɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ ɟ ɚɝəɚɎɌ-

əɔɫ ɣɑɗɪɝɞɔ (ȼɔɝ. 12). Ȼɜɔ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

ɠɟəɖɢɔɚəɌɗɨəɚɕ əɌɏɜɟɓɖɔ əɌ əɔɒəɪɪ ɣɑɗɪɝɞɨ 

ɛɜɚɔɝɡɚɐɔɞ ɐɌɗɨəɑɕɤɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɖɚɝɞɔ ɔ 

ɜɌɝɝɌɝɧɎɌəɔɑ ɔɓɍɧɞɚɣəɧɡ ɛɑɜɔɚɝɞɌɗɨəɧɡ 

əɌɝɗɚɑəɔɕ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɛɚɗəɚɑ ɝɗɔɫəɔɑ 

ɞɑəɑɕ ɚɞɗɚɘɖɚɎ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɚɜɘɌɗɨəɚɕ 

ɖɚɝɞəɚɕ ɝɞɜɟɖɞɟɜɧ. 

Ƀɑɜɑɓ ɛɚɗɏɚɐɌ ɛɚɝɗɑ ɞɜɌɎɘɧ Ɏ ɓɚəɑ ɜɌəɑɑ 

ɔɘɑɪɥɑɏɚɝɫ ɛɑɜɑɗɚɘɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɍəɌ-

ɜɟɒɔɎɌɑɞɝɫ ɞɔɛɔɣəɌɫ ɌɜɡɔɞɑɖɞɚəɔɖɌ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɝ ɟɞɚɗɥɑəɔɑɘ ɖɚɝɞəɧɡ ɍɌɗɚɖ. ȺɐəɌɖɚ Ɏ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ ɚɝɞɌɑɞɝɫ 

ɎɔɐəɌ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɍɚɗɑɑ ɏɚɐɌ (ȼɔɝ. 13).  

Ȼɜɔ ɛɚɗəɚɕ ɖɚəɝɚɗɔɐɌɢɔɔ ɠɜɌɏɘɑəɞɚɎ ɣɑ-

ɗɪɝɞɔ ɍɑɓ ɔɡ ɝɘɑɥɑəɔɫ Ɏ ɛɚɝɗɑɐɟɪɥɑɘ ɞɜɟɐəɚ 

ɔɗɔ əɑɎɚɓɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ ɘɑɝɞɚ ɜɌəɑɑ ɔɘɑɪ-

ɥɑɏɚɝɫ ɛɑɜɑɗɚɘɌ.  

Ƚɜɚɖɔ ɜɑɛɌɜɌɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɓɌɎɔɝɫɞ 

ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɔ ɡɌɜɌɖɞɑɜɌ ɛɑɜɑɗɚɘɌ, ɎɚɓɜɌɝɞɌ 

ɍɚɗɨəɚɏɚ, əɌɗɔɣɔɫ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ ɔ Ɏɑɗɔ-

ɣɔəɧ ɐɔɌɝɞɌɓɌ ɘɑɒɐɟ əɔɘɔ, ɝɎɚɑɎɜɑɘɑəəɚɝɞɔ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɜɑɛɚɓɔɢɔɔ ɔ ɔɘɘɚɍɔɗɔɓɌɢɔɔ 

ɚɞɗɚɘɖɚɎ. 

ȿɝɖɚɜɑəəɧɕ ɛɜɚɢɑɝɝ ɜɑɛɌɜɌɢɔɔ ɖɚɝɞɔ 

ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞ-

ɜɚɝɞɖɌ ɣɑɗɪɝɞɔ. Ƀɑɜɑɓ 3-4 ɘɑɝɫɢɌ ɛɚɝɗɑ ɞɜɌɎɘɧ 

ɗɔəɔɫ ɛɑɜɑɗɚɘɌ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɟɒɑ əɑ Ɏɧ-

ɫɎɗɫɑɞɝɫ. ȯɚɜɌɓɐɚ ɍɧɝɞɜɑɑ, ɣɑɘ ɟ Ɏɓɜɚɝɗɧɡ ɗɪ-

ɐɑɕ, ɖɚəɝɚɗɔɐɔɜɟɪɞ ɖɚɝɞɔ ɟ ɐɑɞɑɕ ɔ ɗɔɢ ɘɚɗɚ-

ɐɚɏɚ ɎɚɓɜɌɝɞɌ.  

ȮɝɗɑɐɝɞɎɔɑ əɑ ɟɝɞɜɌəɑəəɚɏɚ ɝɘɑɤɑəɔɫ ɚɞ-

ɗɚɘɖɚɎ ɘɚɒɑɞ ɛɚɫɎɔɞɨɝɫ ɏɜɟɍɌɫ ɐɑɠɚɜɘɌɢɔɫ 

ɣɑɗɪɝɞɔ, əɌɜɟɤɑəɔɑ ɛɜɔɖɟɝɌ ɔ ɠɟəɖɢɔɔ ȮȹɃȽ. 

ȰɑɠɚɜɘɌɢɔɫ ɣɑɗɪɝɞɔ ɞɌɖɒɑ ɎɚɓəɔɖɌɑɞ ɔ ɛɜɔ 

ɣɜɑɓɘɑɜəɚɘ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɔ Ɏ ɓɚəɑ ɛɑɜɑɗɚɘɌ.  

ȷɚɒəɧɕ ɝɟɝɞɌɎ ɘɑɒɐɟ ɚɞɗɚɘɖɌɘɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɠɚɜɘɔɜɟɑɞɝɫ ɣɑɜɑɓ 6-8 ɘɑɝɫɢɑɎ ɛɚɝɗɑ 

ɞɜɌɎɘɧ, ɣɌɝɞɚ ɚɝɗɚɒəɑəəɚɕ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɘ ɚɝɞɑɚɘɔɑɗɔɞɚɘ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɐɑɠɑɖɞ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝɚ ɓəɌɣɔɞɑɗɨ-

əɧɘ ɐɔɌɝɞɌɓɚɘ ɔ ɚɞɝɟɞɝɞɎɔɑɘ ɖɚɝɞəɚɕ ɘɚɓɚɗɔ 

ɘɑɒɐɟ ɚɞɗɚɘɖɌɘɔ. Ƀɑɞɖɚɝɞɨ, ɜɚɎəɚɝɞɨ ɔ ɝɏɗɌ-

ɒɑəəɚɝɞɨ ɖɚəɞɟɜɚɎ ɖɜɌɑɎ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ 

ɣɑɗɪɝɞɔ ɚɍɟɝɗɚɎɗɑəɧ ɚɍɜɌɓɚɎɌəɔɑɘ ɖɚɜɞɔɖɌɗɨ-

əɚɕ Ɏɧɝɞɔɗɖɔ  (ȼɔɝ. 14).   

ȾɜɌɎɘɌ ɏɚɗɚɎɖɔ ɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ ɘɚɒɑɞ 

ɚɝɗɚɒəɫɞɨɝɫ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɌəɖɔɗɚɓɌ ȮȹɃȽ, 

ɎəɑɝɟɝɞɌɎəɧɡ ɖɚɝɞəɧɡ ɝɛɌɑɖ, əɔɒəɑɕ ɘɔɖɜɚ-

ɏəɌɞɔɔ. 

ȻɚɎɜɑɒɐɑəɔɫ ɌɗɨɎɑɚɗɫɜəɧɡ ɚɞɜɚɝɞɖɚɎ 

ɣɌɥɑ ɎɝɞɜɑɣɌɪɞɝɫ Ɏ ɛɑɜɑɐəɑɘ ɚɞɐɑɗɑ ɣɑɗɪɝɞɑɕ 

ɔ ɔɘɑɪɞ ɏɚɜɔɓɚəɞɌɗɨəɚɑ ɔɗɔ ɖɚɝɚɑ əɌɛɜɌɎɗɑ-

əɔɑ. ɋɎɗɫɪɞɝɫ ɝɗɑɐɝɞɎɔɑɘ ɛɜɫɘɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 

ɞɜɌɎɘɔɜɟɪɥɑɕ ɝɔɗɧ. Ⱥɍɧɣəɚ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ 

ɎɚɓəɔɖəɚɎɑəɔɑɘ ɘəɚɒɑɝɞɎɑəəɧɡ ɞɜɑɥɔə Ɍɗɨ-

Ɏɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɘɑɗɖɔɡ 

ɖɚɝɞəɧɡ ɚɝɖɚɗɖɚɎ ɌɗɨɎɑɚɗ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ 

ɗɔəɔɔ ɛɚɎɜɑɒɐɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ əɑ-

ɜɑɐɖɚ ɔɘɑɪɞ əɑɜɚɎəɧɑ ɖɚəɞɟɜɧ ɔ ɗɟɣɤɑ ɎɧɫɎ-

ɗɫɪɞɝɫ Ɏ ɘɑɒɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɖɌɡ (ȼɔɝ. 

15).  

Ȼɑɜɑɗɚɘɧ ɌɗɨɎɑɚɗɫɜəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ ɘɚ-

ɏɟɞ ɍɧɞɨ əɑ Ɏɔɐəɧ ɔɓ-ɓɌ ɝɟɘɘɌɢɔɔ ɝ ɔəɞɑəɝɔɎ-

əɧɘɔ ɞɑəɫɘɔ ɖɚɜəɑɕ ɓɟɍɚɎ. Ƚɘɑɥɑəɔɫ ɖɚɝɞəɧɡ 

ɚɝɖɚɗɖɚɎ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑɓəɌɣɔɞɑɗɨəɧɑ, ɗɔɍɚ 

ɚɞɝɟɞɝɞɎɟɪɞ.  

ȹɌ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚɎɜɑɒɐɑəɔɫ ɍɚɖɚ-

Ɏɧɡ ɚɞɐɑɗɚɎ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɘɚɏɟɞ ɝɚɣɑ-

ɞɌɞɨɝɫ ɝ ɛɑɜɑɗɚɘɌɘɔ ɐəɌ ɔ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɛɜɚ-

ɔɝɡɚɐɔɞ ɛɜɔɝɞɑəɚɣəɚɑ ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔɗɔ ɝəɔɒɑ-

əɔɑ ɛɜɚɓɜɌɣəɚɝɞɔ ɛɌɓɟɡɔ ɔɓ-ɓɌ ɏɑɘɚɝɔəɟɝɌ.  

ȷɔəɔɔ ɞɜɑɥɔə ɔ ɛɑɜɑɗɚɘɚɎ ɌɗɨɎɑɚɗɫɜəɧɡ 

ɚɞɜɚɝɞɖɚɎ ɣɑɗɪɝɞɑɕ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɍɚɗɑɑ ɚɞɣɑɞɗɔɎɚ ɣɑɜɑɓ 5-7 ɐəɑɕ ɛɚ-

ɝɗɑ ɞɜɌɎɘɧ, ɣɑɘ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɛɚɝɗɑ ɑɑ Ɏɚɓ-

əɔɖəɚɎɑəɔɫ, ɓɌ ɝɣɑɞ ɜɌɝɝɌɝɧɎɌəɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ Ɏ ɖɜɌɑɎɧɡ ɟɣɌɝɞɖɌɡ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ. 

ȻɚɎɜɑɒɐɑəɔɫ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ əɑɜɑɐɖɚ 

ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ ɛɑɜɑɗɚɘɌɘɔ, ɞɜɑɥɔəɌɘɔ, Ɏɧ-

ɎɔɡɌɘɔ ɔ ɛɚɐɎɧɎɔɡɌɘɔ ɜɌɝɛɚɗɚɒɑəəɧɡ Ɏ ɔɡ 

ɓɚəɑ ɓɟɍɚɎ.  

ȴɓ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɘɑɞɚɐɔɖ əɌɔɍɚɗɨɤɔɕ ɚɍɦɑɘ ɔəɠɚɜɘɌɢɔɔ ɚ ɛɚ-

Ɏɜɑɒɐɑəɔɫɡ ɖɚɝɞɑɕ əɔɒəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɑɐɚ-

ɝɞɌɎɗɫɑɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ. ȮɧɫɎɗɫɑɞɝɫ ɗɚɖɌ-

ɗɔɓɌɢɔɫ ɛɑɜɑɗɚɘɌ ɣɑɗɪɝɞɑɕ, ɎɓɌɔɘɚɚɞəɚɤɑəɔɑ 

ɗɔəɔɔ ɛɑɜɑɗɚɘɌ ɝ ɛɑɜɔɌɛɔɖɌɗɨəɧɘɔ ɞɖɌəɫɘɔ 

ɜɌɝɛɚɗɚɒɑəəɧɡ ɜɫɐɚɘ ɓɟɍɚɎ, ɛɚɎɜɑɒɐɑəɔɫ ɓɟ-

ɍɚɎ, əɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɚɝɖɚɗɖɚɎ ɔ ɔɡ ɎɑɜɞɔɖɌɗɨ-

əɚɑ ɝɘɑɥɑəɔɑ. ȰɔɌɏəɚɝɞɔɜɟɪɞɝɫ ɞɌɖɒɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ ɐəɌ, əɔɒəɑ-ɛɑɜɑɐəɔɡ ɚɞɐɑɗɚɎ əɌɜɟɒ-

əɚɕ ɔ Ɏəɟɞɜɑəəɑɕ ɝɞɑəɚɖ ɔ ɓɌɐəɑɕ ɝɞɑəɖɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, ɟɞɚɗɥɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚ-

ɗɚɣɖɔ ɔ Ɏɧɛɚɞ Ɏ əɔɒəɔɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɝɔəɟɝɚɎ. ȰɌəəɌɫ ɘɑɞɚɐɔɖɌ ɛɚɓɎɚɗɫɑɞ 

ɚɝɟɥɑɝɞɎɗɫɞɨ ɐɔəɌɘɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɓɌ ɔɓɘɑ-

əɑəɔɑɘ ɛɚɗɚɒɑəɔɫ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ ɔ ɡɌ-

ɜɌɖɞɑɜɚɘ ɝɘɧɖɌəɔɫ ɓɟɍəɧɡ ɜɫɐɚɎ. ȮɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ ɛɚɏɜɑɤəɚɝɞɔ əɌɓɟɍəɚɏɚ ɤɔəɔɜɚɎɌəɔɫ: 

əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞəɚɝɞɔ, ɐɑɠɚɜɘɌɢɔɫ ɘɑɞɌɗɗɔ-

ɣɑɝɖɚɕ  ɤɔəɧ  ɔɗɔ  ɠɔɖɝɔɜɟɪɥɔɡ  ɑɑ ɛɜɚɎɚɗɚɣ- 
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ȼɔɝ. 15. 

 

ȼɔɝ. 16. 

ȼɔɝ. 15.   ɀɜɌɏɘɑəɞ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɧ. 

ȻɚɎɜɑɒɐɑəɔɑ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ, ɎɧɫɎɗɫɑɘɚɑ Ɏ 

ɛɜɚɑɖɢɔɔ ɖɚɜəɑɕ 1.2, 2.2, 2.3, 2.4, 2.5 ɓɟɍɚɎ ɔ ɗɟəɚɖ 

ɚɞɝɟɞɝɞɎɟɪɥɔɡ 1.1 ɔ 2.1 ɓɟɍɚɎ. Ȼɚɗəɧɕ ɎɧɎɔɡ 1.1 ɔ 1.2 

ɓɟɍɚɎ. Ƚɖɚɗ ɖɚɜɚəɚɖ 1.2, 2.2 ɓɟɍɚɎ. 

ȼɔɝ. 16.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȷɚɒəɌɫ ɖɌɜɞɔəɌ ɛɑɜɑɗɚɘɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɝɔɘ-

ɘɑɞɜɔɣəɧɡ ɟɣɌɝɞɖɌɡ ɎɑɞɎɑɕ ɣɑɗɪɝɞɔ ɎɧɓɎɌəɌ əɌɝɗɚɑ-

əɔɑɘ Ɏɚɓɐɟɤəɚɏɚ ɝɞɚɗɍɌ, Ɍ əɌ ɟɜɚɎəɑ ɗɟəɚɖ ɚɞɝɟɞ-

ɝɞɎɟɪɥɔɡ 3.5 ɔ 4.5 ð ɚɞ ɞɑəɑɕ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɟɛɚɜɌ. 

 

ȼɔɝ. 17,Ɍ. 

 

ȼɔɝ. 17,ɍ. 

ȼɔɝ. 17.   ȼɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ (Ɍ) ɔ ɍɚɖɚɎɚɕ (ɍ) ɛɜɚɑɖɢɔɫɡ. 

ȻɚɎɜɑɒɐɑəɔɑ ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɝɗɑɎɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɑɜɑɗɚɘɧ ɐəɌ ɗɚɍəɚɕ ɛɌɓɟɡɔ, Ɏɑɜɡəɑɕ, 

əɌɜɟɒəɚɕ ɔ əɔɒəɑɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɔ ɐɟɏɔ, ɝɖɟɗɚ-ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞ-

ɗɚɘɖɚɎ. ȽəɔɒɑəɌ ɛɜɚɓɜɌɣəɚɝɞɨ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɗɑɎɌ. 

 

ȼɔɝ. 18.   ȶɚəɟɝəɚ-ɗɟɣɑɎɧɑ ɖɚɘɛɨɪɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ (ȶȷȶȾ) ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ 

(Ɍ, ɍ, Ɏ), ɍɚɖɚɎɚɕ (ɏ, ɐ) ɔ ɌɖɝɔɌɗɨəɚɕ (ɑ, ɒ) ɛɜɚɑɖɢɔɫɡ. 

ȻɚɎɜɑɒɐɑəɔɑ əɚɝɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ ɝɛɜɌɎɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɑɜɑɗɚɘɧ ɍɚɖɚɎɚɕ ɝɞɑəɖɔ ɛɚɗɚɝɞɔ əɚ-

ɝɌ, Ɏəɟɞɜɑəəɑɕ ɔ əɔɒəɑɕ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɛɑɜɑɏɚɜɚɐɖɔ ɔ ɖɚɝɞɑɕ əɚɝɌ, ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȿɞɚɗ-

ɥɑəɌ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣɖɌ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɔ ɗɚɍəɚɕ ɛɌɓɟɡɌɡ, ɜɑɤɑɞɣɌɞɚɘ ɗɌɍɔɜɔəɞɑ ɝɛɜɌɎɌ. 
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əɧɡ ɗɔɏɌɞɟɜ.  

Ƚɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɣɑɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ əɑ ɎɝɑɏɐɌ ɚɍɦɑɖɞɔɎəɚ 

ɚɞɚɍɜɌɒɌɑɞ ɐɔɌɝɞɌɓ ɘɑɒɐɟ ɚɞɗɚɘɖɌɘɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɔ ɖɚɗɔɣɑɝɞɎɚ ɖɚɝɞəɧɡ ɚɝɖɚɗɖɚɎ. ȸɚɏɟɞ 

əɑɟɍɑɐɔɞɑɗɨəɚ ɛɑɜɑɐɌɎɌɞɨɝɫ ɞɜɑɥɔəɧ ɔ ɛɑɜɑ-

ɗɚɘɧ ɍɑɓ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ Ɏ ɛɚɐɍɚɜɚɐɚɣəɚɘ 

ɚɞɐɑɗɑ, ɎɑɞɎɔ ɣɑɗɪɝɞɔ, ɘɧɥɑɗɖɚɎɧɡ ɔ Ɏɑəɑɣəɧɡ 

ɚɞɜɚɝɞɖɌɡ. ȹɑɜɑɐɖɚ əɌ ɔɓɚɍɜɌɒɑəɔɑ ɎɑɞɎɔ ɣɑ-

ɗɪɝɞɔ əɌɝɗɌɔɎɌɑɞɝɫ ɔəɞɑəɝɔɎəɌɫ ɞɑəɨ Ɏɚɓɐɟɤ-

əɚɏɚ ɝɞɚɗɍɌ ɏɗɚɞɖɔ, ɔɓ-ɓɌ ɖɚɞɚɜɚɕ ɗɔəɔɫ ɛɑɜɑ-

ɗɚɘɌ ɝɞɌəɚɎɔɞɝɫ ɘɌɗɚɓɌɘɑɞəɚɕ, ɗɔɍɚ ɝɚɓɐɌɑɞɝɫ 

ɔɗɗɪɓɚɜəɚɑ ɛɜɑɐɝɞɌɎɗɑəɔɑ ɚ ɛɚɎɜɑɒɐɑəɔɔ ɣɑ-

ɗɪɝɞɔ. ȻɜɔɓɜɌɣəɌɫ ɖɌɜɞɔəɌ ɛɚɎɜɑɒɐɑəɔɫ ɛɑ-

ɜɑɐəɔɡ ɚɞɐɑɗɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɘɚɒɑɞ ɍɧɞɨ 

ɚɍɜɌɓɚɎɌəɌ ɞɑəɨɪ ɍɚɖɚɎɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɛɚɐ-

ɍɚɜɚɐɚɣəɚɏɚ ɟɛɚɜɌ (ȼɔɝ. 16).  

Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɛɑɜɑɐəɔɑ ɚɞɐɑɗɧ ɣɑ-

ɗɪɝɞɑɕ əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌɡ Ɏɔɐəɧ əɑɐɚɝɞɌ-

ɞɚɣəɚ ɣɑɞɖɚ, əɌɓəɌɣɌɪɞɝɫ ɛɌəɚɜɌɘəɧɑ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɧ ɣɑɗɪɝɞɑɕ, ɎəɟɞɜɔɜɚɞɚɎɧɑ ɝəɔɘɖɔ 

Ɏɛɜɔɖɟɝ ɔɗɔ ɐɗɫ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞɐɑɗɌ - 

ɎəɑɜɚɞɚɎɧɑ ɜɑəɞɏɑəɚɏɜɌɘɘɧ.  

Ƚɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ, ɣɞɚ ɛɜɔɘɑəɑəɔɑ ɛɑɜɑ-

ɣɔɝɗɑəəɧɡ ɘɑɞɚɐɔɖ, ɎɖɗɪɣɌɫ ɚɜɞɚɛɌəɞɚɘɚɏɜɌ-

ɠɔɪ, əɑ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɜɟɒəɚ-

Ɏəɟɞɜɑəəɑɑ ɝɘɑɥɑəɔɑ ɚɞɗɚɘɖɚɎ ɣɑɗɪɝɞɔ. Ȼɚ-

ɩɞɚɘɟ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɛɑɜɑɗɚɘɌ ɎɑɞɎɔ, ɘɧ-

ɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ ɔɗɔ ɍɚɖɚɎɚɏɚ ɚɞɐɑɗɌ ɞɑɗɌ 

ɣɑɗɪɝɞɔ ɐɚɛɚɗəɔɞɑɗɨəɚ ɔɝɛɚɗɨɓɟɪɞɝɫ ɝəɔɘɖɔ 

ɣɑɜɑɛɌ Ɏ ɗɚɍəɚ-əɚɝɚɎɚɕ ɛɜɚɑɖɢɔɔ (ȼɔɝ. 6 (Ɍ, ɍ)).  

Ȼɑɜɑɗɚɘɧ ɖɚɝɞəɧɡ ɩɗɑɘɑəɞɚɎ ȮȹɃȽ ɐɔɌ-

ɏəɚɝɞɔɜɟɪɞɝɫ ɛɚ ɓɚəɚɏɜɌɘɘɌɘ ɝɟɝɞɌɎɌ Ɏ ɍɚɖɚ-

Ɏɚɕ ɔ ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɫɡ. ȻɚɎɜɑɒɐɑəɔɫ Ɏəɟɞɜɔ-

ɝɟɝɞɌɎəɧɡ ɝɎɫɓɚɖ ɔ (ɔɗɔ) ɐɔɝɖɌ ɎɧɫɎɗɫɪɞɝɫ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ȸȼȾ.  

ȸəɚɏɚɛɜɚɑɖɢɔɚəəɌɫ ȼȶȾ (ȶȷȶȾ, ȸȽȶȾ) 

ɫɎɗɫɑɞɝɫ ɚɛɞɔɘɌɗɨəɚɕ ɘɑɞɚɐɔɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ əɔɒəɑɕ ɓɚəɧ ɗɔɢɌ. Ⱦɜɑɡɘɑɜ-

əɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɛɜɑɐɚɝɞɌɎɗɫɑɞ 

əɌɏɗɫɐəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ əɌɛɜɌɎɗɑəɔɔ ɔ ɝɞɑ-

ɛɑəɔ ɝɘɑɥɑəɔɫ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ, ɔɓɍɧɞɚɣəɧɡ 

ɛɜɚɢɑɝɝɌɡ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ. ȰɚɝɞɚɎɑɜəɚɝɞɨ 

ɚɞɚɍɜɌɒɑəɔɫ ɞɜɑɥɔə ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ ɔ 

ɓɟɍɚɎ ɓɌɎɔɝɔɞ ɚɞ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ 

ȼȶȾ ɔɓɚɍɜɌɒɑəɔɫ.  

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɔ ɛɑ-

ɜɑɗɚɘɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɐɚɗɒəɚ ɛɜɚɎɚɐɔɞɨɝɫ 

ɝɜɌɓɟ ɛɚɝɗɑ ɚɍɜɌɥɑəɔɫ ɛɌɢɔɑəɞɌ ɓɌ ɛɚɘɚɥɨɪ, 

ɓɌɞɑɘ ɛɚɝɗɑ ɜɑɛɚɓɔɢɔɔ ɔ ɔɘɘɚɍɔɗɔɓɌɢɔɔ ɚɞ-

ɗɚɘɖɚɎ ɔ ɛɜɔ əɑɚɝɗɚɒəɑəəɚɘ ɞɑɣɑəɔɔ ɛɜɚɢɑɝɝɌ 

ɛɑɜɑɐ ɝəɫɞɔɑɘ ɍɔɘɌɖɝɔɗɗɫɜəɧɡ ɤɔə. ȼɑəɞɏɑəɚ-

ɏɜɌɘɘɧ ɘɚɏɟɞ ɞɌɖɒɑ Ɏɧɛɚɗəɫɞɨɝɫ Ɏ ɛɜɚɢɑɝɝɑ 

ɗɑɣɑəɔɫ ɐɗɫ ɚɍɦɑɖɞɔɎɔɓɌɢɔɔ ɖɚəɞɜɚɗɫ ɓɌ ɓɌ-

ɒɔɎɗɑəɔɑɘ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɜɑɓ 7 ɔ 14 ɐəɑɕ 

ɛɚɝɗɑ ɞɜɌɎɘɧ, ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ 

ɣɑɜɑɓ 2-3 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɑɜɑɗɚɘɌ. ȴɓɟɣɑəɔɑ ɚɞ-

ɐɌɗɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ ɗɑɣɑəɔɫ ɢɑɗɑɝɚɚɍɜɌɓəɚ 

ɛɜɚɎɚɐɔɞɨ ɣɑɜɑɓ 1,5-2 ɏɚɐɌ ɛɚɝɗɑ ɞɜɌɎɘɧ. 

ȾɜɌɎɘɧ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɔ Ɏɑɜɡəɑɕ ɓɚə ɗɔ-

ɢɌ Ɏ ɚɝəɚɎəɚɘ ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɚɐəɚɝɞɚɜɚəəɔ-

ɘɔ ɔɗɔ ɐɎɟɝɞɚɜɚəəɔɘɔ ɛɑɜɑɗɚɘɌɘɔ ɝɖɟɗɚ-

ɚɜɍɔɞɌɗɨəɚɏɚ ɔ əɚɝɚ-ɚɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɚɎ. Ȯ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɩɞɔ ɛɚɎɜɑɒɐɑəɔɫ ɫɎɗɫɪɞ-

ɝɫ ɝɗɑɐɝɞɎɔɑɘ ɐɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɡ ɛɜɚɔɝ-

ɤɑɝɞɎɔɕ. 

Ȼɑɜɑɗɚɘɧ ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɛɜɚɫɎɗɫɪɞɝɫ ɝɚɣɑɞɌəɔɑɘ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚ-

ɝɞɔ əɌɜɟɒəɧɡ ɚɞɐɑɗɚɎ ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɗɨɢɌ, 

ɏɗɌɓəɔɣəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ ɝɖɟɗɚɎɚɕ ɔ ɍɚɗɨɤɚɏɚ 

ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɑɕ, əɌɜɟɒəɚɏɚ ɚɞɐɑɗɌ 

ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ. ȻɚɎɜɑ-

ɒɐɌɪɞɝɫ ɝɞɑəɖɔ ɔ ɐəɚ ɚɜɍɔɞɧ, ɞɑɗɚ ɝɖɟɗɚɎɚɕ 

ɖɚɝɞɔ, ɛɑɜɑɐəɫɫ, ɍɚɖɚɎɌɫ ɔ ɓɌɐəɫɫ ɝɞɑəɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɝɖɟɗɚ-ɌɗɨɎɑɚɗɫɜəɧɕ 

ɏɜɑɍɑəɨ. Ȼɜɚɔɝɡɚɐɔɞ ɜɌɓɜɧɎ ɝɖɟɗɚ-ɗɚɍəɚɏɚ ɤɎɌ. 

Ȱɑɠɚɜɘɔɜɟɑɞɝɫ ɖɚəɞɟɜ Ɏɑɜɡəɑ- ɔ əɔɒəɑɏɗɌɓ-

əɔɣəɚɕ ɥɑɗɔ, əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɖɌəɌɗɌ. ȸɚɒɑɞ 

ɞɜɌɎɘɔɜɚɎɌɞɨɝɫ ɏɗɌɓəɔɣəɌɫ ɛɚɎɑɜɡəɚɝɞɨ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɔ ɝɖɟɗɚɎɌɫ ɐɟɏɌ. ȶɌɖ ɛɜɌɎɔɗɚ, 

ɝɘɑɥɑəɔɑ ɖɚɝɞɑɕ ɝɖɟɗɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖɝɌ 

ɛɜɚɔɝɡɚɐɔɞ Ɏəɔɓ, ɖɓɌɐɔ ɔ ɖəɌɜɟɒɔ (ȼɔɝ. 17 (Ɍ, 

ɍ)).   

ȻɚɎɜɑɒɐɑəɔɑ əɚɝɚ-ɚɜɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɗɑɖ-

ɝɌ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɛɑɜɑɗɚɘɌɘɔ əɚɝɚɎɧɡ ɔ ɝɗɑɓ-

əɧɡ ɖɚɝɞɑɕ, ɏɗɌɓəɔɣəɚɕ ɛɗɌɝɞɔəɖɔ ɔ ɫɣɑɑɖ ɜɑ-

ɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, Ɏəɟɞɜɑəəɑɏɚ ɚɞɐɑɗɌ ɏɗɌɓəɔɣəɚɕ 

ɛɚɎɑɜɡəɚɝɞɔ ɗɚɍəɚɕ ɖɚɝɞɔ, ɝɞɑəɚɖ (ɣɌɥɑ əɔɒ-

əɑɕ ɔ ɛɑɜɑɐəɑɕ) ɗɚɍəɚɕ ɛɌɓɟɡɔ, ɏɗɌɓəɔɣəɚɏɚ ɚɞ-

ɜɚɝɞɖɌ əɑɍəɚɕ ɖɚɝɞɔ, ɏɗɌɓəɔɣəɧɡ ɛɚɎɑɜɡəɚɝɞɑɕ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ ɘɌɗɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ 

ɖɚɝɞɔ. ȻɚɎɜɑɒɐɌɑɞɝɫ əɚɝɚɎɌɫ ɣɌɝɞɨ ɗɚɍəɚɕ ɖɚ-

ɝɞɔ, ɗɚɍəɧɕ ɚɞɜɚɝɞɚɖ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ, ɛɑɜɑɏɚ-

ɜɚɐɖɌ əɚɝɌ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɌɫ ɛɗɌɝɞɔəɖɌ əɑɍ-

əɚɕ ɖɚɝɞɔ (ɝɚɤəɔɖ), ɛɑɜɑɐəɫɫ ɔ Ɏəɟɞɜɑəəɫɫ 

ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ (ȼɔɝ. 18 (Ɍ - ɒ)). 

Ȱɑɠɚɜɘɔɜɟɑɞɝɫ ɖɚəɞɟɜ əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ 

ɔ ɖɌəɌɗɌ, ɐəɌ ɚɜɍɔɞɧ. ȹɑɜɑɐɖɔ ɛɑɜɑɗɚɘɧ ɣɑ-

ɤɟɔ ɗɚɍəɚɕ ɖɚɝɞɔ ɔ ɚɞɜɧɎ əɚɝɚɎɧɡ ɜɌɖɚɎɔə.  

Ȼɜɔ ɓəɌɣɔɞɑɗɨəɚɕ ɞɜɌɎɘɔɜɟɪɥɑɕ ɝɔɗɑ 

ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɘɚɏɟɞ 

ɎɚɓəɔɖɌɞɨ Ɏ ɜɌɓɗɔɣəɚɕ ɖɚɘɍɔəɌɢɔɔ ɔ ɝɚɣɑɞɌɞɨ-

ɝɫ ɝ ɛɑɜɑɗɚɘɌɘɔ Ɏɑɜɡəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ 

ɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ.  

ȮɝɞɜɑɣɌɪɞɝɫ ɞɌɖɒɑ ɔɓɚɗɔɜɚɎɌəəɧɑ ɛɚ-

Ɏɜɑɒɐɑəɔɫ ɐəɌ ɚɜɍɔɞɧ ɛɚ ɞɔɛɟ çɎɓɜɧɎəɧɡ ɛɑ-

ɜɑɗɚɘè, ɖɚɏɐɌ ɖɚɝɞəɧɑ ɘɌɝɝɔɎɧ Ɏ ɘɑɝɞɑ əɌəɑɝɑ-

əɔɫ ɟɐɌɜɌ əɑ ɞɜɌɎɘɔɜɟɪɞɝɫ, Ɍ ɎɚɓəɔɖɌɑɞ ɚɞɜɌ-

ɒɑəəɧɕ ɘəɚɏɚɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɞɚəɖɚɝɞɑə-

əɧɡ ɖɚɝɞɑɕ, ɚɍɜɌɓɟɪɥɔɡ ɐəɚ ɚɜɍɔɞɧ (ȼɔɝ. 19 (Ɍ 

ð Ɏ)). 

ȶɗɌɝɝɔɣɑɝɖɔɑ ɛɑɜɑɗɚɘɧ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ 

ɛɚ ȷɑɠɚɜɟ ɎɝɞɜɑɣɌɪɞɝɫ ɖɜɌɕəɑ ɜɑɐɖɚ, ɡɌɜɌɖɞɑ-

ɜɔɓɟɪɞɝɫ ɛɚɎɜɑɒɐɑəɔɫɘɔ, ɛɜɚɡɚɐɫɥɔɘɔ ɛɚ əɚ-

ɝɚ-ɗɚɍəɚɘɟ ɤɎɟ, Ɏɑɜɡəɔɘ ɚɞɐɑɗɌɘ ɚɜɍɔɞ, ɝɖɟɗɚ-

Ɏɧɘ ɐɟɏɌɘ, əɑɜɑɐɖɚ Ɏ ɖɚɘɍɔəɌɢɔɔ ɝ ɞɜɌɎɘɚɕ 

ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ (ȷɑɠɚɜ - I); ɛɚ əɚɝɚ-ɗɚɍəɚɘɟ 

ɤɎɟ, əɔɒəɔɘ ɚɞɐɑɗɌɘ ɚɜɍɔɞ, ɝɖɟɗɚɎɑɜɡəɑɣɑ-

ɗɪɝɞəɚɘɟ ɤɎɟ (ȷɑɠɚɜ - II); ɣɑɜɑɓ əɔɒəɔɑ ɚɞɐɑɗɧ 

ɝɞɑəɚɖ  əɚɝɌ,  ɛɚ  ɐəɟ   Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ   ɛɌɓɟɡ  
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ȼɔɝ. 19,Ɍ. 

 

ȼɔɝ. 19,ɍ. 

 

ȼɔɝ. 19,Ɏ.   

ȼɔɝ. 19.   ȶȷȶȾ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ (Ɍ), ɍɚɖɚɎɚɕ (ɍ) ɔ ɌɖɝɔɌɗɨəɚɕ (Ɏ) ɛɜɚɑɖɢɔɫɡ. 

ȴɓɚɗɔɜɚɎɌəəɚɑ ɛɚɎɜɑɒɐɑəɔɑ ɐəɌ ɚɜɍɔɞɧ ɝɛɜɌɎɌ. ȮɧɫɎɗɫɑɞɝɫ ɐɑɠɚɜɘɌɢɔɫ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɝɚ ɝɘɑ-

ɥɑəɔɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɛɜɚɝɎɑɞ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȯɔɛɑɜɞɜɚɠɔɫ əɚɝɚɎɧɡ ɜɌɖɚɎɔə ɝɛɜɌɎɌ. 

 

ȼɔɝ. 20. 

 

 

ȼɔɝ. 21. 

ȼɔɝ. 20.    ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

ȰɎɟɝɞɚɜɚəəɔɕ ɛɑɜɑɗɚɘ ɖɚɝɞɑɕ əɚɝɌ. Ȼɑɜɑɗɚɘɧ 

əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ ɔ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ, ɝɖɟɗɚ-

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɏɜɑɍəɫ ɝɚ ɝɘɑɥɑəɔɑɘ Ɏəɔɓ, ɜɌɓɜɧɎ 

ɝɖɟɗɚ-ɗɚɍəɚɏɚ ɤɎɌ ɝɗɑɎɌ. ȽəɔɒɑəɌ ɛɜɚɓɜɌɣəɚɝɞɨ 

ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ (ɏɑɘɚɝɔəɟɝ). 

ȼɔɝ. 21.   ȳɚəɚɏɜɌɘɘɌ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ 

ɚɞɐɑɗɌ ɣɑɜɑɛɌ. 

Ȼɑɜɑɗɚɘɧ əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ ɝɚ ɝɘɑɥɑəɔɑɘ 

Ɏəɔɓ, ɓɌɐəɑɕ ɝɞɑəɖɔ ɐəɌ ɚɜɍɔɞɧ, Ɏəɟɞɜɑəəɑɕ ɝɞɑəɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝɗɑɎɌ, ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ, 

ɏɔɛɑɜɞɜɚɠɔɫ əɚɝɚɎɧɡ ɜɌɖɚɎɔə. 

 

ȼɔɝ. 22.    

 

ȼɔɝ. 23.    

ȼɔɝ. 22.    ȼɑəɞɏɑəɚɏɜɌɘɘɌ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔ-

Ɍɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȼɑɜɑɗɚɘ ɝɖɟɗɚɎɚɕ ɐɟɏɔ ɝɗɑɎɌ ɝɚ ɝɘɑɥɑəɔɑɘ ɚɞ-

ɗɚɘɖɌ. 

ȼɔɝ. 23.   ɀɜɌɏɘɑəɞɧ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɣɑ-

ɜɑɛɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ.   

Ȼɑɜɑɗɚɘɧ ɖɚɝɞɑɕ əɚɝɌ ɝ ɎɑɜɞɔɖɌɗɨəɧɘ ɝɘɑɥɑəɔɑɘ 

ɚɞɗɚɘɖɚɎ. 
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(ȷɑɠɚɜ - III).  

ȺɍɜɌɓɚɎɌəɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɘɚɓɚ-

ɗɔ, ɝɖɜɑɛɗɫɪɥɑɕ ɛɚɎɜɑɒɐɑəəɧɑ ɖɚɝɞɔ ɝɜɑɐəɑɕ 

ɔ Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɌ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɜɔ ɝɘɑɥɑəɔɔ 

ɚɞɗɚɘɖɚɎ, əɌɝɞɟɛɌɑɞ Ɏ ɞɑɣɑəɔɑ 14-20 ɐəɑɕ ɛɚɝɗɑ 

ɞɜɌɎɘɧ. ȽɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɌɫ ɘɚɓɚɗɨ əɑ ɛɜɑ-

ɎɜɌɥɌɑɞɝɫ Ɏ ɖɚɝɞəɟɪ ɘɚɓɚɗɨ. Ȼɚɩɞɚɘɟ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔ ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞɑɕ ɚɍəɌɜɟɒɔɎɌ-

ɪɞɝɫ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɕ ɒɔɓəɔ ɛɚɝɞɜɌɐɌɎɤɑ-

ɏɚ ɞɌɖɒɑ ɚɞɣɑɞɗɔɎɚ, ɖɌɖ ɔ əɑɐɌɎəɫɫ ɞɜɌɎɘɌ. Ȯ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɚɕ ɝɟɐɑɍəɚɕ ɩɖɝɛɑɜɞɔɓɧ əɑ ɝɗɑɐɟɑɞ ɛɧɞɌɞɨɝɫ 

ɚɛɜɑɐɑɗɫɞɨ ɝɜɚɖɔ ɎɚɓəɔɖəɚɎɑəɔɫ ɛɑɜɑɗɚɘɚɎ 

ɐɌəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ.  

ȽɎɚɑɎɜɑɘɑəəɚ əɑ ɐɔɌɏəɚɝɞɔɜɚɎɌəəɧɑ ɔ əɑ 

ɟɝɞɜɌəɑəəɧɑ ɝɘɑɥɑəɔɫ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ 

ɫɎɗɫɪɞɝɫ ɛɜɔɣɔəɚɕ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɚɝɞɞɜɌɎ-

ɘɌɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɕ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ. Ȼɚ-

Ɏɜɑɒɐɑəɔɫ ɚɜɍɔɞɌɗɨəɚɏɚ ɐəɌ ɎɛɚɝɗɑɐɝɞɎɔɔ Ɏɧ-

ɓɧɎɌɪɞ ɔɓɘɑəɑəɔɑ ɛɚɗɚɒɑəɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ, 

ɝɚ ɝɘɑɥɑəɔɑɘ ɑɏɚ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ, 

ɝɚɛɜɚɎɚɒɐɌɪɥɑɑɝɫ ɟɡɟɐɤɑəɔɑɘ ɓɜɑəɔɫ. ȾɜɌɎ-

ɘɌ ɔ ɜɟɍɢɚɎɌɫ ɐɑɠɚɜɘɌɢɔɫ əɚɝɚ-ɚɜɍɔɞɌɗɨəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɘɚɏɟɞ ɚɍɟɝɗɚɎɔɞɨ əɌɜɟɤɑəɔɑ ɠɟəɖ-

ɢɔɔ ɝɗɑɓɚɚɞɎɚɐɫɥɔɡ ɛɟɞɑɕ. ȻɚɎɜɑɒɐɑəɔɑ ɝɞɑ-

əɚɖ əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɚɞɎɑɜɝɞɔɫ əɑɜɑɐɖɚ ɛɜɔ-

Ɏɚɐɔɞ ɖ ɔɓɘɑəɑəɔɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖɚɒəɧɡ 

ɛɚɖɜɚɎɚɎ ɗɔɢɌ.  

ȺɞɝɟɞɝɞɎɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚɎɝɑɘɑɝɞəɚ ɔɝ-

ɛɚɗɨɓɚɎɌɞɨ ȼȶȾ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɛɚɎɜɑɒɐɑəɔɕ 

ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɔ Ɏɑɜɡəɑɕ ɓɚə ɗɔɢɌ ɞɜɑɍɟɑɞ ɜɌ-

ɢɔɚəɌɗɨəɚɏɚ ɛɜɔɘɑəɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɝ ɟɣɑɞɚɘ ɏɜɌəɔɢ 

ɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ Ɏɚɓɘɚɒəɚɝɞɑɕ. ȻɑɜɎɧɕ 

ɩɞɌɛ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɞɜɌɎɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɛɟəɖ-

ɞɌɡ ɔ ɚɍɥɑɛɜɚɠɔɗɨəɧɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ 

Ɏɚɓɘɚɒəɚ ɚɝɟɥɑɝɞɎɗɫɞɨ ɞɚɗɨɖɚ əɌ ɜɑəɞɏɑəɚɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɔɡ ɌɛɛɌɜɌɞɌɡ ɚɍɥɑɏɚ ɛɜɚɠɔɗɫ, ɛɚɓ-

Ɏɚɗɫɪɥɔɡ ɔɝɝɗɑɐɚɎɌɞɨ ɣɑɜɑɛ Ɏ ɜɌɓɗɔɣəɧɡ ɛɜɚ-

ɑɖɢɔɫɡ. Ȼɚɩɞɚɘɟ ɛɜɔ ɞɜɌɎɘɑ ɝɜɑɐəɑɕ ɔ Ɏɑɜɡəɑɕ 

ɓɚə ɗɔɢɌ ɔɝɛɚɗɨɓɟɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ 

ɛɚɗɟɌɖɝɔɌɗɨəɚɕ, ɍɚɖɚɎɚɕ ɔ ɩɖɝɢɑəɞɜɔɣɑɝɖɚɕ 

ɛɜɫɘɚɕ ɛɜɚɑɖɢɔɫɡ, ɔɓ ɖɚɞɚɜɧɡ ɍɚɗɨɤɑɕ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɨɪ ɚɍɗɌɐɌɑɞ ɛɚɗɟɌɖɝɔɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɫ (ȼɔɝ. 20).  

ȹɌɗɔɣɔɑ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɛɜɔɝɞɌɎɖɔ ɖ 

ɜɑəɞɏɑəɚɐɔɌɏəɚɝɞɔɣɑɝɖɚɘɟ ɌɛɛɌɜɌɞɟ ɔɗɔ ɝɛɑ-

ɢɔɌɗɨəɚɕ ɛɜɚɏɜɌɘɘɧ əɌ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɑ ɐɌ-

ɑɞ Ɏɚɓɘɚɒəɚɝɞɨ Ɏɧɛɚɗəɫɞɨ ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɗɔ-

əɑɕəɟɪ ɔɗɔ ɛɌəɚɜɌɘəɟɪ ɓɚəɚɏɜɌɠɔɪ ɛɑɜɑɐəɔɡ 

ɔ ɓɌɐəɔɡ ɚɞɐɑɗɚɎ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ. ȹɌ 

ɓɚəɚɏɜɌɘɘɌɡ, Ɏ ɝɜɌɎəɑəɔɔ ɝ ɜɑəɞɏɑəɚɏɜɌɘɘɚɕ 

ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ, ɍɚɗɑɑ ɚɍɦ-

ɑɖɞɔɎəɚ ɛɑɜɑɐɌɑɞɝɫ əɌɛɜɌɎɗɑəɔɑ ɝɘɑɥɑəɔɫ ɚɞ-

ɗɚɘɖɚɎ, ɗɟɣɤɑ ɎɧɫɎɗɫɑɞɝɫ ɔɓɘɑəɑəɔɑ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɔ ɗɚɍəɧɡ ɛɌɓɟɡ, ɜɑ-

ɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɛɑɜɑɗɚɘɧ ɛɑɜɑɏɚɜɚɐɖɔ 

əɚɝɌ ɔ əɚɝɚɎɧɡ ɜɌɖɚɎɔə (ȼɔɝ. 21).  

ȺɐəɌɖɚ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔ ɓɚəɚɏɜɌɘ-

ɘɌɡ ɣɑɜɑɛɌ ɎɧɫɎɗɫɪɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɏɜɟɍɧɑ ɐɑ-

ɠɚɜɘɌɢɔɔ ɝɚ ɓəɌɣɔɞɑɗɨəɧɘ ɝɘɑɥɑəɔɑɘ ɚɞɗɚɘ-

ɖɚɎ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɑɜɑɗɚɘɧ ɞɚəɖɚɝɞɑəəɧɡ 

ɝɞɜɟɖɞɟɜ (Ɏəɟɞɜɑəəɑɕ ɝɞɑəɖɔ ɔ ɐəɌ ɚɜɍɔɞ, ɓɌɐ-

əɔɡ ɚɞɐɑɗɚɎ ɝɞɑəɚɖ ɚɜɍɔɞ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ, ɖɗɑɞɚɖ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ) ɘɚɏɟɞ 

ɍɧɞɨ əɑ ɜɌɝɛɚɓəɌəɧ. ȹɌ ɛɌəɚɜɌɘəɧɡ ɓɚəɚ-

ɏɜɌɘɘɌɡ ɛɑɜɑɗɚɘɧ ɓɌɐəɑɏɚ ɚɞɐɑɗɌ ɐəɌ ɚɜɍɔɞ 

ɐɔɌɏəɚɝɞɔɜɟɪɞɝɫ ɛɜɔ əɌɗɔɣɔɔ ɛɜɑɜɧɎɔɝɞɚɝɞɔ 

ɔɗɔ ɔɝɣɑɓəɚɎɑəɔɔ ɖɚəɞɟɜɌ Ɏɧɛɟɖɗɚɕ ɗɔəɔɔ 

ɏɗɌɓəɔɣəɚɕ ɛɚɎɑɜɡəɚɝɞɔ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɔ 

ɏɗɌɓəɔɣəɚɏɚ ɚɞɜɚɝɞɖɌ əɑɍəɚɕ ɖɚɝɞɔ, ɖɚɞɚɜɌɫ 

ɛɜɚɑɢɔɜɟɑɞɝɫ əɌ ɠɚəɑ ɛɜɚɝɎɑɞɌ ɚɜɍɔɞ. 

ȴɓɚɗɔɜɚɎɌəəɧɑ ɛɑɜɑɗɚɘɧ ɝɖɟɗɚɎɧɡ ɖɚ-

ɝɞɑɕ ɔ (ɔɗɔ) ɐɟɏ ɡɚɜɚɤɚ Ɏɔɐəɧ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ 

(ȼɔɝ. 22), əɌ ɖɚɞɚɜɧɡ ɚɞɚɍɜɌɒɌɑɞɝɫ əɌɜɟɒəɚ-

Ɏəɟɞɜɑəəɑɑ ɔ ɎɑɜɞɔɖɌɗɨəɚɑ ɝɘɑɥɑəɔɑ ɚɞɗɚɘɖɚɎ.  

Ȼɑɜɑɗɚɘɧ ɖɚɝɞɑɕ əɚɝɌ ɎɧɫɎɗɫɪɞɝɫ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ əɚɝɌ Ɏ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. 

ȬəɌɗɔɓɔɜɟɑɞɝɫ ɛɑɜɑɐəɑɑ-ɓɌɐəɑɑ ɔ ɎɑɜɞɔɖɌɗɨəɚɑ 

ɝɘɑɥɑəɔɑ ɚɞɗɚɘɖɚɎ (ȼɔɝ. 23). Ȱɗɫ ɚɍəɌɜɟɒɑəɔɫ 

əɌɜɟɒəɚ-Ɏəɟɞɜɑəəɑɏɚ ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ ɖɚ-

ɝɞɑɕ əɚɝɌ ɔ əɚɝɚɎɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɛɜɚɔɓɎɚɐɔɞɝɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɣɑɜɑɛɌ Ɏ ɛɚɗɟɌɖɝɔɌɗɨəɚɕ ɛɜɚ-

ɑɖɢɔɔ.  

Ȼɜɔ ɏɜɟɍɧɡ ɛɚɎɜɑɒɐɑəɔɫɡ ɔ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɫɡ ɖɚɝɞɑɕ ɗɔɢɌ, ɝɎɫɓɌəəɧɡ 

ɝ əɌəɑɝɑəɔɑɘ ɓəɌɣɔɞɑɗɨəɚɕ ɞɜɌɎɘɔɜɟɪɥɑɕ ɝɔ-

ɗɧ, ɖɌɖ, əɌɛɜɔɘɑɜ, ɛɜɔ ɌɎɞɚɖɌɞɌɝɞɜɚɠɌɡ, ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ȼȶȾ əɑɚɍɡɚɐɔɘɚ. ȼȶȾ ɫɎɗɫɑɞɝɫ 

ɑɐɔəɝɞɎɑəəɚɕ ɔɓ ɔɘɑɪɥɔɡɝɫ ɜɑəɞɏɑəɚɗɚɏɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɔɖ, ɛɜɑɐɚɝɞɌɎɗɫɪɥɑɕ ɔəɠɚɜɘɌɢɔɪ 

əɑ ɞɚɗɨɖɚ ɚ ɛɚɎɜɑɒɐɑəɔɔ ɘɌɝɝɔɎəɧɡ ɖɚɝɞəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɐɑɞɌɗɑɕ ɗɔɢɌ, əɚ ɔ ɚ ɛɑɜɑɗɚɘɌɡ 

ɞɚəɖɚɝɞɑəəɧɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞ, Ɏɑɜɡəɑ-

ɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ, ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ. Ⱥɝɚ-

ɍɟɪ ɢɑəəɚɝɞɨ ɔɘɑɑɞ ɔəɠɚɜɘɌɢɔɫ ɚ ɛɚɎɜɑɒɐɑ-

əɔɔ ɚɜɍɔɞɌɗɨəɚɏɚ ɐəɌ, ɞɌɖ ɖɌɖ ɑɏɚ ɛɚɝɗɑɐɝɞɎɔ-

ɑɘ ɘɚɒɑɞ ɝɞɌɞɨ əɌɜɟɤɑəɔɑ ɠɟəɖɢɔɔ ɓɜɑəɔɫ, 

Ɏɛɗɚɞɨ ɐɚ ɛɚɞɑɜɔ ɛɌɢɔɑəɞɚɘ ɞɜɟɐɚɝɛɚɝɚɍəɚɝɞɔ.  

Ȼɜɔ ɎɧɫɎɗɑəɔɔ ɞɜɌɎɘ ɐɌəəɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ ȸȽȶȾ ɔɘɑɑɞ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ ȶȷȶȾ Ɏ 

ɍɚɗɨɤɑɕ ɤɔɜɚɞɑ ɚɍɓɚɜɌ ɣɑɜɑɛɌ, ɣɑɞɖɚɝɞɔ ɚɞɚɍ-

ɜɌɒɑəɔɫ ɞɚəɖɔɡ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ (ȼɔɝ. 24 (Ɍ - ɒ)).  

ȹɌ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚ-

ɘɚɏɜɌɘɘɌɡ ɎɧɫɎɗɫɑɞɝɫ ɝɘɑɥɑəɔɑ ɏɗɌɓəɚɏɚ ɫɍ-

ɗɚɖɌ, ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ, ɓɜɔɞɑɗɨəɚɏɚ 

əɑɜɎɌ (ȼɔɝ. 24 (ɓ)). Ȱɗɫ ɚɛɞɔɘɌɗɨəɚɏɚ Ɏɚɝɛɜɔɫ-

ɞɔɫ ɖɌɜɞɔəɧ ɛɚɎɜɑɒɐɑəɔɫ ɣɑɜɑɛɌ Ɏɧɛɚɗəɫɑɞɝɫ 

ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ (ȼɔɝ. 25 

(Ɍ, ɍ)). ȻɚɝɜɑɐɝɞɎɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔɓɘɑɜɑəɔɫ 

ɛɗɚɞəɚɝɞəɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ ɑɐɔəɔɢɌɡ ɁɌɟəɝ-

ɠɔɗɐɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɡɌɜɌɖɞɑɜ ɔɓɘɑəɑəɔɕ ɝɗɔɓɔ-

ɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ. ȮɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ ɎəɟɞɜɔɘɚɓɏɚɎɧɑ ɏɑɘɌɞɚɘɧ ɔ ɖɔɝɞɧ, 

ɚɝɟɘɖɚɎɌəəɧɑ ɝɟɍɐɟɜɌɗɨəɧɑ ɏɑɘɌɞɚɘɧ. 

 ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȼȶȾ ɛɜɔ ɛɗɌəɔɜɚ-

ɎɌəɔɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɛɜɚɎɚɐɫɞɝɫ 

ɞɚɣəɧɑ  ɔɓɘɑɜɑəɔɫ  ɝɘɑɥɑəəɧɡ  ɠɜɌɏɘɑəɞɚɎ  ɔ  
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ȼɔɝ. 24.     ȸȽȶȾ ɣɑɜɑɛɌ Ɏ ɛɜɫɘɚɕ (Ɍ, ɍ), ɍɚɖɚɎɚɕ (Ɏ, ɏ), ɌɖɝɔɌɗɨəɚɕ (ɐ, ɑ, ɒ, ɓ) ɛɜɚɑɖɢɔɫɡ. 

ȰɑɠɚɜɘɌɢɔɫ Ɏɑɜɡəɑɕ ɔ ɝɜɑɐəɑɕ ɓɚə ɗɔɢɑɎɚɏɚ ɣɑɜɑɛɌ ɝɗɑɎɌ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɑɜɑɗɚɘɧ ɗɚɍəɚɕ ɖɚɝɞɔ, ɛɑɜɑɐ-

əɑɕ ɝɞɑəɖɔ ɗɚɍəɚɕ ɛɌɓɟɡɔ, Ɏɝɑɡ ɝɞɑəɚɖ ɚɜɍɔɞɧ, ɖɚɝɞɑɕ ɔ ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ, ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. 

ȰɑɠɚɜɘɌɢɔɫ ɐəɌ ɚɜɍɔɞɧ ɝɚ ɝɘɑɥɑəɔɑɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɟɪ ɛɌɓɟɡɟ. Ȭɝɔɘɘɑɞɜɔɣəɚɑ 

ɛɚɗɚɒɑəɔɑ ɏɗɌɓəɧɡ ɫɍɗɚɖ. 

 

ȼɔɝ. 25,Ɍ. 

 

ȼɔɝ. 25,ɍ. 

ȼɔɝ. 25.  ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ ɞɚɏɚ ɒɑ ɍɚɗɨəɚɏɚ. 

 

ȼɔɝ. 26,Ɍ. 

 

ȼɔɝ. 26,ɍ. 

ȼɔɝ. 26.       ȸȽȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ ɣɑɜɑɛɌ.  

Ƚɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɖɚɝɞəɚ-ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɚɛɑɜɌɢɔɕ əɌ ɝɜɑɐəɑɕ ɓɚəɑ ɝɛɜɌɎɌ (Ɍ), ɝɜɑɐəɑɕ ɔ əɔɒəɑɕ ɓɚəɌɡ 

ɗɔɢɑɎɚɏɚ ɚɞɐɑɗɌ ɣɑɜɑɛɌ (ɍ). 
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ɚɍɜɌɓɚɎɌɎɤɔɡɝɫ ɐɑɠɑɖɞɚɎ ɗɔɢɑɎɧɡ ɖɚɝɞɑɕ, 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɔ ɛɜɚɑɖɞɔɜɚɎɌ-

əɔɑ ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɡ ɤɌɍɗɚəɚɎ.  

ȼȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɞɜɑɡɘɑɜ-

əɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔɓɚɍɜɌɒɑəɔɫ ɐɌɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɚɛɑɜɌ-

ɞɔɎəɚɏɚ ɟɝɞɜɌəɑəɔɫ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɐɑ-

ɠɚɜɘɌɢɔɔ (ȼɔɝ. 26 (Ɍ, ɍ)).  

Ȼɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɞɜɌɎɘ ɗɔɢɌ ȼȶȾ ɔɘɑɑɞ 

ɍɑɝɝɛɚɜəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ ɛɑɜɑɐ ɐɜɟɏɔɘɔ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɔɖɌɘɔ, ɛɚɓɎɚɗɫɫ ɝ ɘɔ-

əɔɘɌɗɨəɧɘɔ Ɏɜɑɘɑəəɧɘɔ ɛɚɞɑɜɫɘɔ ɎɧɫɎɔɞɨ 

əɌɗɔɣɔɑ ɖɚɝɞəɧɡ ɛɚɎɜɑɒɐɑəɔɕ ɗɪɍɚɕ ɗɚɖɌɗɔ-

ɓɌɢɔɔ, ɚɛɜɑɐɑɗɔɞɨ ɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɔ əɌɛɜɌɎ-

ɗɑəɔɑ ɝɘɑɥɑəɔɫ ɖɚɝɞəɧɡ ɚɞɗɚɘɖɚɎ. ɉɞɚ ɚɝɚɍɑə-

əɚ ɎɌɒəɚ ɛɜɔ ɛɑɜɑɗɚɘɌɡ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ 

ɣɑɜɑɛɌ, ɞɌɖ ɖɌɖ Ɏɧɛɚɗəɑəɔɑ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, 

ɛɌəɚɜɌɘəɚɕ ɔɗɔ ɗɔəɑɕəɚɕ ɓɚəɚɏɜɌɠɔɔ əɑ ɘɚ-

ɒɑɞ ɜɑɤɔɞɨ Ɏɝɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɓɌɐɌɣɔ.  
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ȽȴȬȷȺȯȼȬɀȴɋ. ȴȽȾȺȼȴɋ ȴ ȻȱȼȽȻȱȶȾȴȮɇ ȸȱȾȺȰȬ 
 

Ʌɔɛɝɖɔɕ Ȭ.Ȯ.1, ȶɚəɐɜɌɤɔə Ƚ.Ȭ.2 

 
ɔɌɗɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɐɚɛɚɗəɔɞɑɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ. 

Ȼɜɔ ɍɚɏɌ-ɞɚɕ ɔɝɞɚɜɔɔ ɘɑɞɚɐ əɌ ɐɌəəɧɕ ɘɚɘɑəɞ əɌɡɚɐɔɞɝɫ əɌ ɛɑɜɑɗɚɘəɚɘ ɩɞɌɛɑ 

ɜɌɓɎɔɞɔɫ. ȬəɌɗɚɏɚɎɌɫ ɝɔɌɗɚɏɜɌɠɔɫ ɟɒɑ əɑ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɝɚɎɜɑɘɑəəɧɘ ɞɜɑɍɚɎɌ-

əɔɫɘ ɖ ɖɌɣɑɝɞɎɟ ɔɝɝɗɑɐɚɎɌəɔɫ. ȬɎɞɚɜɧ ɚɍɜɌɥɌɪɞ ɎəɔɘɌəɔɑ əɌ əɌɟɣəɚ-ɘɑɞɚɐɔɣɑɝɖɔɑ 

ɚɝɚɍɑəəɚɝɞɔ, ɝ ɛɚɘɚɥɨɪ ɖɚɞɚɜɧɡ ɝɔɌɗɚɏɜɌɠɔɫ ɘɚɒɑɞ ɝɞɌɞɨ ɔɝɞɚɣəɔɖɚɘ ɞɚɣəɚɕ ɔ ɛɜɌɖ-

ɞɔɣɑɝɖɔ ɓəɌɣɔɘɚɕ ɔəɠɚɜɘɌɢɔɔ. Ȯ ɖɌɣɑɝɞɎɑ ɞɌɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɐɔɏɔ-

ɞɌɗɨəɌɫ ɝɟɍɞɜɌɖɢɔɚəəɌɫ ɝɔɌɗɚɏɜɌɠɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɝɔɌɗɚɏɜɌɠɔɫ, ɐɔɏɔɞɌɗɨəɌɫ ɝɟɍɞɜɌɖɢɔɚəəɌɫ ɝɔɌɗɚɏɜɌ-

ɠɔɫ, ɐɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɝɗɪəəɧɡ ɒɑɗɑɓ. 

 

SIALOGRAPHY. HISTORY AND PROSPECTS OF THE METHOD 

 

Shchipskiy A.V.1, Kondrashin S.Ȭ.2 
 

ialography is an additional method of salivary glands examination. Possessing the 

rich history at the moment this method is at a critical stage of development. An alog 

sialography does not  meet current requirements for the examination quality. The a u-

thors draw attention to the scientific and methodical features of sialo graphy which are able 

to become a source of accurate and practically important information. Digital su btraction 

sialography  can be used as such examiantion tool.  

 
Keywords: sialography, digital subtraction sialography, diagnosis of salivary 

glands diseases.  
 
 
 

 

ɗɪəəɧɑ ɒɑɗɑɓɧ ɣɑɗɚɎɑɖɌ Ɏɧɛɚɗəɫɪɞ 

ɜɌɓəɚɚɍɜɌɓəɧɑ ɠɟəɖɢɔɔ ɔ ɫɎɗɫɪɞɝɫ 

ɎɌɒəɚɕ ɣɌɝɞɨɪ ɛɚɐɐɑɜɒɌəɔɫ ɏɚɘɑɚɝɞɌɓɌ 

ɚɜɏɌəɔɓɘɌ. ȴɡ ɝɚɝɞɚɫəɔɑ ɫɎɗɫɑɞɝɫ ɚɍɗɌɝɞɨɪ 

ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ɔəɞɑɜɑɝɌ ɝɞɚɘɌɞɚɗɚɏɚɎ, ɩə-

ɐɚɖɜɔəɚɗɚɏɚɎ, ɜɑɎɘɌɞɚɗɚɏɚɎ, ɟɜɚɗɚɏɚɎ ɔ ɐɜɟɏɔɡ 

ɝɛɑɢɔɌɗɔɝɞɚɎ. ȰɔɌɏəɚɝɞɔɖɌ ɓɌɍɚɗɑɎɌəɔɕ ɝɗɪə-

əɧɡ ɒɑɗɑɓ ɛɜɚɎɚɐɔɞɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɍɥɔɡ, 

ɣɌɝɞəɧɡ ɔ ɝɛɑɢɔɌɗɨəɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ 

[35]. ȿəɔɖɌɗɨəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ ɝɞɜɟɖɞɟɜəɚɕ 

ɚɜɏɌəɔɓɌɢɔɔ ɝɗɪəəɧɡ ɒɑɗɑɓ ɘɚɒəɚ ɛɚɗɟɣɔɞɨ ɝ 

ɛɚɘɚɥɨɪ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɖɚɞɚɜɚɑ 

ɛɜɔəɫɞɚ əɌɓɧɎɌɞɨ ɝɔɌɗɚɏɜɌɠɔɑɕ. ȽɚɏɗɌɝəɚ 

ɛɜɔəɫɞɚɕ ɖɗɌɝɝɔɠɔɖɌɢɔɔ ɝɗɪəəɧɡ ɒɑɗɑɓ, ɐɗɫ 

ɟɝɞɌəɚɎɖɔ ɛɜɌɎɔɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɐɌəəɧɑ ɝɔɌɗɚ-

ɏɜɌɠɔɔ ɞɌɖ ɒɑ əɑɚɍɡɚɐɔɘɧ, ɖɌɖ ɔ ɖɗɔəɔɣɑɝɖɔɑ 

ɝɔɘɛɞɚɘɧ. ȶ ɝɚɒɌɗɑəɔɪ, Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ 

ɓəɌɣɑəɔɑ ɝɔɌɗɚɏɜɌɠɔɔ əɌɣɔəɌɑɞ ɛɜɑɟɘɑəɨ-

ɤɌɞɨɝɫ, ɔ ɚəɌ ɛɚɝɞɑɛɑəəɚ Ɏɧɞɑɝəɫɑɞɝɫ ɔɓ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɐɜɟɏɔɘɔ ɝɚɎɜɑɘɑəəɧɘɔ 

ɘɑɞɚɐɌɘɔ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ɉɞɚ ɘɚɒɑɞ ɚɞ-

ɜɔɢɌɞɑɗɨəɚ ɝɖɌɓɌɞɨɝɫ əɌ ɚɖɌɓɌəɔɔ ɗɑɣɑɍəɚɕ 

ɛɚɘɚɥɔ əɌɝɑɗɑəɔɪ. ɂɑɗɨɪ ɐɌəəɚɏɚ ɚɍɓɚɜɌ ɫɎ-

ɗɫɑɞɝɫ ɒɑɗɌəɔɑ əɌɛɚɘəɔɞɨ ɝɛɑɢɔɌɗɔɝɞɌɘ ɚ ɝɟ-

ɥɑɝɞɎɚɎɌəɔɔ ɎɌɒəɚɏɚ ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɝɗɪəəɧɡ ɒɑɗɑɓ ɝ ɍɚɏɌɞɚɕ ɔɝɞɚɜɔɑɕ, 

ɖɚɞɚɜɌɫ ɝɚɝɞɚɔɞ ɔɓ əɌɟɣəɧɡ ɐɚɝɞɔɒɑəɔɕ ɔ əɑ-

ɜɑɤɑəəɧɡ ɛɜɚɍɗɑɘ. ȺɍɚɓəɌɣɔɞɨ ɛɑɜɝɛɑɖɞɔɎɧ 

ɘɑɞɚɐɌ, ɝɎɫɓɌəəɧɑ ɝ ɛɚɫɎɗɑəɔɑɘ ɝɚɎɜɑɘɑəəɚɕ 

ɌɛɛɌɜɌɞɟɜɧ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ.       

ȮɛɑɜɎɧɑ ɖɚəɞɜɌɝɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏɧ-

ɛɚɗəɔɗ ɄɌɜɛɑɕ Ɏ 1904 ɏɚɐɟ əɌ ɞɜɟɛɑ ɣɑɗɚɎɑɖɌ ɝ 

ɛɚɘɚɥɨɪ ɜɞɟɞɔ. ȽɔɌɗɚɏɜɌɠɔɪ əɌ ɒɔɎɚɘ ɣɑɗɚ-

Ɏɑɖɑ ɎɛɑɜɎɧɑ ɚɝɟɥɑɝɞɎɔɗ Ɏ 1913 ɏɚɐɟ Ȭɜɝɑɗɔə ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɓɎɑɝɔ ɎɔɝɘɟɞɌ [53]. ȰɌɗɨəɑɕ-

ɤɑɑ ɜɌɓɎɔɞɔɑ ɘɑɞɚɐɌ ɝɔɌɗɚɏɜɌɠɔɔ ɍɧɗɚ ɝɎɫɓɌ-

əɚ ɝ əɌɣɌɗɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ ɛɜɑɛɌɜɌɞɚɎ əɌ ɚɝəɚɎɑ ɝɚɑɐɔəɑəɔɕ ɕɚɐɌ. 

ȻɑɜɎɧɘ ɛɜɑɛɌɜɌɞɚɘ ɞɌɖɚɏɚ ɞɔɛɌ ɫɎɗɫɗɝɫ 

ɗɔɛɕɚɐɚɗ. Ⱥə ɍɧɗ ɛɚɗɟɣɑə ɔɓ ɘɌɖɚɎɚɏɚ ɘɌɝɗɌ ɔ 

ɝɚɐɑɜɒɌɗ ɐɚ  40% ɕɚɐɌ [90]. Ȯ ɜɑɓɟɗɨɞɌɞɑ ɝɔɌɗɚ- 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɏɜɌɠɔɫ ɝɞɌɗɌ ɍɚɗɑɑ ɍɑɓɚɛɌɝəɧɘ ɘɑɞɚɐɚɘ ɔ 

əɌɣɌɗɌ ɌɖɞɔɎəɚ Ɏəɑɐɜɫɞɨɝɫ Ɏ ɖɗɔəɔɣɑɝɖɟɪ 

ɛɜɌɖɞɔɖɟ [54]. Ȼɚɛɟɗɫɜəɚɝɞɨ ɐɌəəɚɏɚ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɚɡɜɌəɫɗɌɝɨ Ɏ ɞɑɣɑəɔɑ ɛɚɝɗɑɐɟ-

ɪɥɔɡ ɐɑɝɫɞɔɗɑɞɔɕ [71, 79 , 80 , 81 , 83 , 87 , 91]. 

ȱɏɚ ɘɚɐɔɠɔɖɌɢɔɔ ɖɌɝɌɗɔɝɨ ɎɎɑɐɑəɔɫ Ɏ ɝɚɝɞɌɎ 

ɘɌɝɗɌ Ɏɝɫɖɔɡ ɐɚɍɌɎɚɖ, ɔɝɛɚɗɨɓɚɎɌəɔɫ ɘɌɝɑɗ 

ɐɜɟɏɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ ɔ ɛɚɔɝɖɌ ɚɛɞɔɘɌɗɨəɚɕ 

ɖɚəɢɑəɞɜɌɢɔɔ ɕɚɐɌ. ȾɌɖ, ɛɜɔ ɐɚɍɌɎɗɑəɔɔ ɡɗɚ-

ɜɚɠɔɗɗɌ ɛɜɑɛɌɜɌɞ ɛɜɔɚɍɜɑɗ ɓɑɗɑəɟɪ ɚɖɜɌɝɖɟ ɔ 

ɝɞɌɗ ɔɓɎɑɝɞɑə ɖɌɖ ɗɔɛɕɚɐɚɗ F ɔ U [85]. ȶɚɘɍɔ-

əɔɜɚɎɌəəɧɕ ɛɜɑɛɌɜɌɞ ɛɚɗɟɣɔɗ əɌɓɎɌəɔɑ ð ɕɚ-

ɐɚɡɗɚɜɚɗ. ȸɌɖɚɎɚɑ ɘɌɝɗɚ Ɏ ɕɚɐɚɡɗɚɜɚɗɑ ɍɧɗɚ 

ɓɌɘɑəɑəɚ əɌ ɌɜɌɡɔɝɚɎɚɑ ɘɌɝɗɚ, Ɍ ɖɚəɢɑəɞɜɌɢɔɫ 

ɕɚɐɌ ɍɧɗɌ ɟɘɑəɨɤɑəɌ ɐɚ 27% [64, 68 , 77 , 93]. Ȯ 

ȽɚɎɑɞɝɖɚɘ Ƚɚɪɓɑ ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ ɛɜɔɘɑəɫɗɔ 

ɕɚɐɚɗɔɛɚɗ əɌ ɚɝəɚɎɑ ɚɗɔɎɖɚɎɚɏɚ ɘɌɝɗɌ ɝ 30% 

ɝɚɐɑɜɒɌəɔɑɘ ɕɚɐɌ [13, 25 , 26 , 28 , 29 , 32 , 34]. 

Ȱɗɫ ɝɔɌɗɚɏɜɌɠɔɔ Ɏɘɑɝɞɚ ɜɌɝɞɔɞɑɗɨəɧɡ ɘɌɝɑɗ 

ɔɝɛɚɗɨɓɚɎɌɗɔ ɝ ɡɚɜɚɤɔɘ ɜɑɓɟɗɨɞɌɞɚɘ ɔ ɝɔəɞɑ-

ɞɔɣɑɝɖɔɑ ɛɜɑɛɌɜɌɞɧ ɕɚɐɌ: ɕɚɐɔɝɞɧɑ ɖɌɗɔɕ, ɗɔ-

ɞɔɕ ɔ ɝɞɜɚəɢɔɕ [15].  

ȮɜɌɣɔ ɐɚ ɝɔɡ ɛɚɜ ɎɝɛɚɘɔəɌɪɞ ɝɔɌɗɚɏɜɌɘ-

ɘɧ ɡɚɜɚɤɑɏɚ ɖɌɣɑɝɞɎɌ, Ɏɧɛɚɗəɑəəɧɑ ɝ ɛɚɘɚ-

ɥɨɪ ɘɌɝɗɫəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. Ƚɣɔ-

ɞɌɑɞɝɫ, ɣɞɚ ɐɌəəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ 

ɛɚɎɑɜɡəɚɝɞəɧɘ əɌɞɫɒɑəɔɑɘ ɘɌɝɗɌ ɛɜɔ ɓɌɛɚɗ-

əɑəɔɔ ɛɜɚɞɚɖɚɎ ɔ ɛɚɗɚɝɞɑɕ. Ƚɜɑɐɔ ɝɛɑɢɔɌɗɔ-

ɝɞɚɎ ɛɜɚɐɚɗɒɌɑɞ ɚɍɝɟɒɐɌɞɨɝɫ ɔ ɞɑɜɌɛɑɎɞɔɣɑ-

ɝɖɔɕ ɩɠɠɑɖɞ ɘɌɝɗɫəɧɡ ɖɚəɞɜɌɝɞɚɎ əɌ ɞɑɣɑəɔɑ 

ɝɔɌɗɌɐɑəɔɞɌ [32, 13 , 64]. ȽɟɥɑɝɞɎɚɎɌɎɤɔɑ ɛɜɑ-

ɔɘɟɥɑɝɞɎɌ  ɘɌɝɗɫəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɜɌɝɝɘɌɞɜɔ-

ɎɌɗɔɝɨ ɔ Ɏ ɖɌɣɑɝɞɎɑ ɝɑɜɨɑɓəɧɡ əɑɐɚɝɞɌɞɖɚɎ. 

ȾɌɖ, ɘɌɝɗɫəɧɕ ɛɜɑɛɌɜɌɞ ɘɑɐɗɑəəɚ ɎɧɎɚɐɔɗɝɫ 

ɔɓ ɎɧɎɚɐəɧɡ ɛɜɚɞɚɖɚɎ, Ɍ ɛɜɔ əɑɖɚɞɚɜɧɡ ɛɜɚ-

ɢɑɝɝɌɡ ɘɚɏ ɝɚɡɜɌəɫɞɨɝɫ Ɏ ɝɔɌɗɩɖɞɌɓɌɡ Ɏ Ɏɔɐɑ 

ɎɔɓɟɌɗɨəɧɡ ɌɜɞɑɠɌɖɞɚɎ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ 

ɗɑɞ [3, 4, 5, 78 , 33]. Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɔɌɗɚɏɜɌ-

ɠɔɔ ɎɝɑɏɐɌ ɝɟɥɑɝɞɎɟɑɞ ɜɔɝɖ ɛɚɎɜɑɒɐɑəɔɫ Ɏɧ-

Ɏɚɐəɧɡ ɛɜɚɞɚɖɚɎ. ȸɌɝɗɫəɧɑ ɛɜɑɛɌɜɌɞɧ, ɛɚɛɌ-

ɐɌɫ Ɏ ɞɌɖɔɡ ɝɗɟɣɌɫɡ Ɏ ɛɌɜɑəɡɔɘɟ, ɘɚɏɗɔ ɠɚɜ-

ɘɔɜɚɎɌɞɨ ɎɌɖɟɚɗɔ ɔ ɗɔɛɚɏɜɌəɟɗɑɘɧ ɔ ɍɧɞɨ 

ɛɜɔɣɔəɚɕ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ [74, 89 , 

92]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, ɟɒɑ Ɏ əɌɣɌɗɑ 60-ɡ ɏɚɐɚɎ 

ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ Ɏ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ 

əɌɣɌɗɔ Ɏəɑɐɜɫɞɨ ɛɜɑɛɌɜɌɞɧ ɕɚɐɌ əɌ Ɏɚɐəɚɕ ɚɝ-

əɚɎɑ. ȽɛɑɢɔɌɗɔɝɞɧ əɑɚɐəɚɖɜɌɞəɚ ɝɜɌɎəɔɎɌɗɔ 

ɘɌɝɗɫəɧɑ ɔ ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɖɚəɞɜɌɝɞəɧɑ 

ɛɜɑɛɌɜɌɞɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ. ȼɑ-

ɓɟɗɨɞɌɞɧ əɚɝɔɗɔ ɎɑɝɨɘɌ ɐɔɝɖɟɝɝɔɚəəɧɕ ɡɌɜɌɖ-

ɞɑɜ [3, 5, 20 , 86 , 88]. Ƚɜɑɐɔ ɎɜɌɣɑɕ ɍɧɗɔ ɖɌɖ 

ɌɜɏɟɘɑəɞɔɜɚɎɌəəɧɑ ɛɜɚɞɔɎəɔɖɔ [20], ɞɌɖ ɔ 

ɟɍɑɐɔɞɑɗɨəɧɑ ɝɞɚɜɚəəɔɖɔ ɛɜɔɘɑəɑəɔɫ ɎɚɐɚɜɌɝ-

ɞɎɚɜɔɘɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ [3, 5]. ȰɌə-

əɧɑ Ɍɜɏɟɘɑəɞɧ ɝɚɡɜɌəɫɪɞ ɝɎɚɪ ɌɖɞɟɌɗɨəɚɝɞɨ 

ɐɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ, ɚɐəɌɖɚ Ɏ ɛɜɚɢɑɝɝɑ ɞɑɡ-

əɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ ɝɞɜɑɘɗɑəɔɫ ɖ ɍɚɗɑɑ ɍɑɓ-

ɚɛɌɝəɚɘɟ ɔ ɠɟəɖɢɔɚəɌɗɨəɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ 

ɛɚɝɞɑɛɑəəɚ Ɏɧɞɑɝəɔɗɔ ɔɓ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔ-

ɖɔ ɘɌɝɗɫəɧɑ ɌəɌɗɚɏɔ. ȮɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɖɚə-

ɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ ɝɞɌɗɔ ɌɖɞɔɎəɚ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨɝɫ Ɏ ɌəɏɔɚɏɜɌɠɔɔ, ɔ ɘɌɝɗɫəɧɑ ɖɚəɞɜɌɝɞɧ 

ɛɚɞɑɜɫɗɔ, Ɏ ɞɚɘ ɣɔɝɗɑ, ɔ ɩɖɚəɚɘɔɣɑɝɖɟɪ ɢɑɗɑ-

ɝɚɚɍɜɌɓəɚɝɞɨ. Ȱɗɫ ɜɌɓɎɔɞɔɫ ɘɑɞɚɐɌ ɝɔɌɗɚɏɜɌ-

ɠɔɔ ɩɞɚ, Ɏɛɜɚɣɑɘ, ɚɖɌɓɌɗɚɝɨ ɔɝɖɗɪɣɔɞɑɗɨəɧɘ 

ɤɌəɝɚɘ, ɖɚɞɚɜɧɕ ɍɧɗ ɜɑɌɗɔɓɚɎɌə Ɏ Ɏɔɐɑ ɞɌɖ 

əɌɓɧɎɌɑɘɚɕ ɐɔɏɔɞɌɗɨəɚɕ ɝɟɍɞɜɌɖɢɔɚəəɚɕ ɝɔɌ-

ɗɚɏɜɌɠɔɔ, ɚ ɣɑɘ ɚɞɐɑɗɨəɚ. 

Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɔɌɗɚɏɜɌɠɔɔ ɐɚ əɌɝɞɚɫ-

ɥɑɏɚ Ɏɜɑɘɑəɔ ɛɜɚɐɚɗɒɌɪɞ ɔɝɛɚɗɨɓɚɎɌɞɨ Ɏɚɐɚ-

ɜɌɝɞɎɚɜɔɘɧɑ ɎɑɥɑɝɞɎɌ ɔɚəəɚɕ ɛɜɔɜɚɐɧ. 

ȹɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧɘɔ ɔɓ əɔɡ ɫɎɗɫɪɞɝɫ ɟɜɚɏɜɌ-

ɠɔə ɔ ɎɑɜɚɏɜɌɠɔə. Ȼɜɔ ɐɚɝɞɌɞɚɣəɚɘ ɖɌɣɑɝɞɎɑ 

ɖɚəɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚəɔ ɫɎɗɫɪɞɝɫ ɚɞəɚ-

ɝɔɞɑɗɨəɚ əɑɐɚɜɚɏɔɘɔ. Ƚəɔɒɑəɔɑ ɚɝɘɚɗɫɜəɚɝɞɔ 

ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ ɛɚ-

Ɏɧɝɔɗɚ ɍɑɓɚɛɌɝəɚɝɞɨ ɔɡ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑ-

əɔɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɌəɏɔɚɏɜɌɠɔɔ [37, 39 , 58]. 

ȽɔɌɗɚɏɜɌɠɔɫ ɘɑəɑɑ ɔəɎɌɓɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, 

ɣɑɘ ɌəɏɔɚɏɜɌɠɔɫ. ȺɐəɌɖɚ ɔ Ɏ ɚɞəɚɤɑəɔɔ ɑɑ 

əɌɘɑɞɔɗɝɫ ɛɚɝɞɑɛɑəəɧɕ ɛɑɜɑɡɚɐ əɌ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɑ əɑɔɚəəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌɜɌɞɚɎ. 

ȹɌɔɍɚɗɑɑ ɛɚɛɟɗɫɜəɧɘ ɛɜɑɛɌɜɌɞɚɘ ɔɓ ɐɌəəɚɕ 

ɝɑɜɔɔ  ɫɎɗɫɑɞɝɫ  ɚɘəɔɛɌɖ. Ȯɚɓɘɚɒəɧ  ɔ  ɐɜɟɏɔɑ  

ȾɌɍɗɔɢɌ ʈ 1.    ȮɚɐɚɜɌɝɞɎɚɜɔɘɧɑ ɖɚəɞɜɌɝɞəɧɑ ɛɜɑɛɌɜɌɞɧ, ɛɜɔɘɑəɫɑɘɧɑ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ 

ɝɔɌɗɚɏɜɌɠɔɔ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ                   

ʥʝʧʘʪʝʥʪʦʚʘʥʥʦʝ           

ʥʘʟʚʘʥʠʝ 

ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ                      

ʘʥʘʣʦʛʦʚ 

ʉʦʜʝʨʞʘʥʠʝ 

ʡʦʜʘ (ʤʛ/ʤʣ) 

ʆʩʤʦʣʷʨʥʦʩʪʴ 

(ʤʆʩʤʦʣʴ/ʢʛ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʀʦʥʥʳʝ ʢʦʥʪʨʘʩʪʥʳʝ ʧʨʝʧʘʨʘʪʳ  

Sodium 

amidotrizoate 

ʚʝʨʦʛʨʘʬʠʥ, ʛʠʧʘʢ,                       

ʚʠʟʦʪʨʘʩʪ, ʪʨʘʟʦʛʨʘʬ, 

ʪʨʠʦʤʙʨʘʩʪ, ʪʨʠʦʤʙʨʠʥ, 

ʫʨʦʪʨʘʩʪ 

292  1550  
 

ɺʳʩʦʢʦʦʩʤʦʣʷʨ-

ʥʳʡ 

Sodium 

amidotrizoate & 

Sodium ioksaglat 

ʫʨʦʛʨʘʬʠʥ,  292 (370) 1550  
 

ɺʳʩʦʢʦʦʩʤʦʣʷʨ-

ʥʳʡ 

ʅʝʠʦʥʥʳʝ ʢʦʥʪʨʘʩʪʥʳʝ ʧʨʝʧʘʨʘʪʳ  

Iohexol ʦʤʥʠʧʘʢ, ʶʥʠʧʘʢ, ʶʥʠ-

ʛʝʢʩʦʣ, ʪʦʤʦʛʝʢʩʦʣ 

140 (180, 240, 

300, 350) 

884 ʅʠʟʢʦʦʩʤʦʣʷʨʥʳʡ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɞɚɜɏɚɎɧɑ ɘɌɜɖɔ, ɐɑɕɝɞɎɟɪɥɔɘ ɎɑɥɑɝɞɎɚɘ Ɏ 

ɖɚɞɚɜɧɡ ɫɎɗɫɑɞɝɫ ɕɚɏɑɖɝɚɗ (Iohexol). Ȯ ɗɪɍɚɘ 

ɝɗɟɣɌɑ ɛɜɔ Ɏɧɍɚɜɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɝɗɑ-

ɐɟɑɞ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, əɌ ɑɏɚ 

ɘɑɒɐɟəɌɜɚɐəɚɑ əɑɛɌɞɑəɞɚɎɌəəɚɑ əɌɓɎɌəɔɑ 

(ȾɌɍɗ. ʈ 1).   

ȸɑɞɚɐɔɖɌ ɝɔɌɗɚɏɜɌɠɔɔ əɌɣɔəɌɑɞɝɫ ɝ ɛɚ-

ɔɝɖɌ ɟɝɞɨɫ ɚɖɚɗɚɟɤəɚɏɚ ɔɗɔ ɛɚɐəɔɒəɑɣɑɗɪɝɞ-

əɚɏɚ ɛɜɚɞɚɖɌ ɔ ɑɏɚ ɖɌɞɑɞɑɜɔɓɌɢɔɔ. ɉɞɚ əɑɛɜɚ-

ɝɞɚ, ɚɝɚɍɑəəɚ ɐɗɫ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɚɕ ɒɑɗɑɓɧ, 

ɟɝɞɨɑ ɖɚɞɚɜɚɕ ɘɑəɨɤɑ 1 ɘɘ ɔ əɌɡɚɐɔɞɝɫ Ɏ 

ɝɛɌɎɤɑɘɝɫ ɝɚɝɞɚɫəɔɔ. ȺɐəɌɖɚ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɝɗɟɣɌɑɎ ɛɜɔ ɘɌɝɝɔɜɚɎɌəɔɔ ɎɧɞɑɖɌɪɥɌɫ ɝɗɪəɌ 

ɜɌɝɖɜɧɎɌɑɞ ɟɝɞɨɑ, ɔ ɚəɚ ɝɞɌəɚɎɔɞɨɝɫ ɡɚɜɚɤɚ 

ɓɌɘɑɞəɧɘ. Ƚɗɚɒəɑɑ əɌɕɞɔ ɟɝɞɨɑ ɛɜɔ ɖɝɑɜɚɝɞɚ-

ɘɔɔ. Ȯ ɞɌɖɔɡ ɝɗɟɣɌɫɡ ɛɜɑɐɗɌɏɌɗɚɝɨ ɝɞɔɘɟɗɔɜɚ-

ɎɌɞɨ ɝɗɪəɚɚɞɐɑɗɑəɔɑ, əɌɛɜɔɘɑɜ ɗɚɘɞɔɖɚɘ ɗɔ-

ɘɚəɌ [79, 80], ɔ ɚɖɜɌɤɔɎɌɞɨ ɓɚəɟ ɔəɞɑɜɑɝɌ 2% 

ɜ-ɜɚɘ ɘɑɞɔɗɑəɚɎɚɏɚ ɝɔəɑɏɚ ɔɗɔ 3% ɜ-ɜɚɘ ɕɚɐɌ 

[13]. ȳɚəɐɔɜɚɎɌəɔɑ ɔ ɖɌɞɑɞɑɜɔɓɌɢɔɫ ɛɜɚɞɚɖɌ 

ɚɞəɚɝɔɞɑɗɨəɚ ɍɑɓɍɚɗɑɓəɑəəɌɫ ɛɜɚɢɑɐɟɜɌ, ɖɚɞɚ-

ɜɌɫ əɑ ɞɜɑɍɟɑɞ ɝɛɑɢɔɌɗɨəɚɏɚ ɚɍɑɓɍɚɗɔɎɌəɔɫ. 

ȺɐəɌɖɚ Ɏ ɔɝɞɚɜɔɔ ɘɑɞɚɐɌ əɑɖɚɞɚɜɧɑ ɌɎɞɚɜɧ 

Ɏɔɐɑɗɔ Ɏ ɩɞɚɘ ɚɛɜɑɐɑɗɑəəɟɪ ɢɑɗɑɝɚɚɍɜɌɓəɚɝɞɨ. 

Ƚɗɔɓɔɝɞɟɪ ɚɍɚɗɚɣɖɟ Ɏ ɚɍɗɌɝɞɔ ɟɝɞɨɫ ɛɜɑɐɗɌɏɌɗɔ 

ɝɘɌɓɧɎɌɞɨ ɜɌɝɞɎɚɜɚɘ ɖɚɖɌɔəɌ [65]. Ȯ ɛɜɚɞɚɖ 

ɒɑɗɑɓɧ ɛɑɜɑɐ ɔɝɝɗɑɐɚɎɌəɔɑɘ ɎɎɚɐɔɗɔ 1-2 ɘɗ 2% 

ɜɌɝɞɎɚɜɌ əɚɎɚɖɌɔəɌ ɔɗɔ ɗɔɐɚɖɌɔəɌ [13], Ɏ ɚɍɗɌ-

ɝɞɔ ɟɝɞɨɫ ɛɜɚɞɚɖɌ ɛɜɚɎɚɐɔɗɔ ɔəɠɔɗɨɞɜɌɢɔɚə-

əɟɪ [62] ɔɗɔ ɐɌɒɑ ɛɜɚɎɚɐəɔɖɚɎɟɪ Ɍəɑɝɞɑɓɔɪ 

ɐɗɫ Ɏɧɖɗɪɣɑəɔɫ ɥɑɣəɚɏɚ əɑɜɎɌ ɔɗɔ ɫɓɧɣəɚɏɚ 

əɑɜɎɌ [64]. ɉɞɚ ɘɚɏɗɚ ɍɧ ɍɧɞɨ ɚɍɚɝəɚɎɌəɚ, ɑɝɗɔ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɔɌɗɚɏɜɌɠɔɔ, ɖɌɖ ɝɣɔɞɌɗɔ əɑ-

ɖɚɞɚɜɧɑ ɝɛɑɢɔɌɗɔɝɞɧ, ɛɚəɌɐɚɍɔɗɚɝɨ ɍɧ əɌɖɗɌ-

ɐɧɎɌɞɨ əɌ ɟɝɞɨɑ ɛɜɚɞɚɖɌ ɓɌɒɔɘ [65] ɔɗɔ ɛɑɜɑɐ 

ɟɝɞɌəɚɎɖɚɕ ɖɌəɪɗɔ ɜɌɝɝɑɖɌɞɨ ɛɜɚɞɚɖ ɝɗɪəəɚɕ 

ɒɑɗɑɓɧ [60, 64]. Ȯɛɜɚɣɑɘ, əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɩɞɚɘ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ əɑ ɛɚɐɞɎɑɜɐɔ-

ɗɌɝɨ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɔ əɑɚɍɡɚɐɔɘɚɝɞɨ Ɏ ɚɍɑɓɍɚ-

ɗɔɎɌəɔɔ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ ɛɑɜɑɝɞɌ-

ɗɌ ɍɧɞɨ ɌɖɞɟɌɗɨəɚɕ.     

Ȱɗɫ ɍɟɒɔɜɚɎɌəɔɫ ɛɜɚɞɚɖɌ ɛɑɜɑɐ ɖɌɞɑɞɑ-

ɜɔɓɌɢɔɑɕ ɜɌɓɜɌɍɚɞɌəɧ ɝɛɑɢɔɌɗɨəɧɑ ɝɞɚɘɌɞɚɗɚ-

ɏɔɣɑɝɖɔɑ ɓɚəɐɧ, ɚɐəɌɖɚ ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɞɌɖɚ-

Ɏɧɡ ɐɗɫ ɩɞɔɡ ɢɑɗɑɕ ɘɚɒəɚ ɛɚɗɨɓɚɎɌɞɨɝɫ ɚɠ-

ɞɌɗɨɘɚɗɚɏɔɣɑɝɖɔɘɔ ɓɚəɐɌɘɔ, ɖɚɞɚɜɧɑ ɛɜɔɘɑ-

əɫɪɞɝɫ ɐɗɫ ɓɚəɐɔɜɚɎɌəɔɫ ɝɗɑɓəɧɡ ɖɌəɌɗɚɎ [6, 

7, 13 , 32 , 79 , 56 , 61 , 80]. Ȱɚɗɏɚɑ Ɏɜɑɘɫ ɐɗɫ ɖɌɞɑ-

ɞɑɜɔɓɌɢɔɔ ɛɜɚɞɚɖɌ ɛɜɔɘɑəɫɗɔ ɝɛɑɢɔɌɗɨəɧɑ ɘɑ-

ɞɌɗɗɔɣɑɝɖɔɑ ɖɌəɪɗɔ ɔɗɔ ɓɌɞɟɛɗɑəəɧɑ ɔəɦɑɖɢɔ-

ɚəəɧɑ ɔɏɗɧ [8, 17 , 25]. ȺɐəɌɖɚ ɛɜɔ ɔɡ ɟɝɞɌəɚɎ-

ɖɑ ɎɝɑɏɐɌ ɝɟɥɑɝɞɎɚɎɌɗɌ Ɏɑɜɚɫɞəɚɝɞɨ ɛɑɜɠɚɜɌ-

ɢɔɔ ɝɞɑəɖɔ ɛɜɚɞɚɖɌ. ȰɌəəɚɏɚ əɑɐɚɝɞɌɞɖɌ ɗɔɤɑ-

əɧ ɜɌɓɗɔɣəɧɑ ɩɗɌɝɞɔɣəɧɑ ɖɌɞɑɞɑɜɧ. ȱɥɑ Ɏ 

1931 ɏɚɐɟ ɐɗɫ ɝɔɌɗɚɏɜɌɠɔɔ ɛɜɚɍɚɎɌɗɔ ɛɜɔɝɛɚ-

ɝɚɍɔɞɨ ɟɜɚɗɚɏɔɣɑɝɖɔɑ ɖɌɞɑɞɑɜɧ [79, 80], ɖɚɞɚ-

ɜɧɑ ɓɌɞɑɘ ɔɝɛɚɗɨɓɚɎɌɗɔ ɔ ɐɜɟɏɔɑ ɝɛɑɢɔɌɗɔɝɞɧ 

[27 , 82]. Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ əɌɔɍɚɗɑɑ ɛɚɐɡɚɐɫ-

ɥɔɘɔ ɐɗɫ ɝɔɌɗɚɏɜɌɠɔɔ ɫɎɗɫɪɞɝɫ ɝɞɌəɐɌɜɞəɧɑ 

Ɍəɑɝɞɑɓɔɚɗɚɏɔɣɑɝɖɔɑ ɖɌɞɑɞɑɜɧ [23, 41 , 44]. ȸɚ-

ɒɑɞ Ɏɚɓəɔɖəɟɞɨ Ɏɚɛɜɚɝ ɚ ɏɗɟɍɔəɑ ɛɚɏɜɟɒɑəɔɫ 

ɖɌɞɑɞɑɜɌ Ɏ ɎɧɎɚɐəɚɕ ɛɜɚɞɚɖ. Ⱥɍɧɣəɚ ɐɗɫ ɗɟɣ-

ɤɑɕ ɠɔɖɝɌɢɔɔ ɝɞɌɜɌɪɞɝɫ ɟɝɞɌəɚɎɔɞɨ ɑɏɚ ɍɚɗɑɑ 

ɏɗɟɍɚɖɚ, əɌɛɜɔɘɑɜ 3-4 ɝɘ ɔ ɏɗɟɍɒɑ [23]. ȸɧ 

ɝɣɔɞɌɑɘ ɏɗɟɍɚɖɚɑ ɛɚɏɜɟɒɑəɔɑ əɑɒɑɗɌɞɑɗɨəɧɘ, 

ɞɌɖ ɖɌɞɑɞɑɜ ɘɚɒɑɞ ɝɚɓɐɌɎɌɞɨ ɎɔɓɟɌɗɨəɧɑ Ɍɜɞɑ-

ɠɌɖɞɧ ɔ əɌɜɟɤɌɞɨ ɎɔɓɟɌɗɔɓɌɢɔɪ ɚɝəɚɎəɚɏɚ 

ɛɜɚɞɚɖɌ. Ȯ ɐɌəəɚɘ Ɏɚɛɜɚɝɑ ɘɧ ɝɚɗɔɐɌɜəɧ ɝ ɌɎ-

ɞɚɜɌɘɔ, ɖɚɞɚɜɧɑ ɜɑɖɚɘɑəɐɚɎɌɗɔ ɎɎɚɐɔɞɨ ɖɌɞɑ-

ɞɑɜ əɌ ɏɗɟɍɔəɟ ɚɞ 0,5 ɝɘ ɐɚ 2 ɝɘ [1, 13 , 14). Ȼɚ 

əɌɤɑɘɟ ɚɛɧɞɟ, ɏɗɟɍɒɑ 1 ɝɘ ɖɌɞɑɞɑɜ ɛɚɏɜɟɒɌɞɨ 

Ɏ ɛɜɚɞɚɖ əɑ ɝɗɑɐɟɑɞ [12, 45]. ȹɌ ɠɔɖɝɌɢɔɪ ɖɌ-

ɞɑɞɑɜɌ ɏɗɟɍɔəɌ ɖɌɞɑɞɑɜɔɓɌɢɔɔ əɑ Ɏɗɔɫɑɞ, ɞɌɖ 

ɖɌɖ ɠɔɖɝɌɢɔɫ ɖɌɞɑɞɑɜɌ ɔ ɚɍɞɟɜɌɢɔɫ ɛɜɚɞɚɖɌ 

ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ əɌ ɟɜɚɎəɑ ɟɝɞɨɫ ɛɜɚɞɚɖɌ.         

ȽɗɪəɌ Ɏ ɛɜɚɞɚɖɑ ɘɚɒɑɞ ɘɑɤɌɞɨ ɛɜɚɢɑɝɝɟ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔ ɟɘɑəɨɤɌɞɨ ɖɚəɞɜɌɝɞəɚɝɞɨ 

ɔɓɚɍɜɌɒɑəɔɫ. Ɂɚɞɫ Ɏ ɛɟɍɗɔɖɌɢɔɫɡ ɎɝɞɜɑɣɌɪɞɝɫ 

ɜɑɖɚɘɑəɐɌɢɔɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɚ əɑɚɍɡɚɐɔɘɚɝɞɔ 

ɛɜɚɎɑɐɑəɔɫ ɝɔɌɗɚɏɜɌɠɔɔ əɌ çɝɟɡɚɕ ɒɑɗɑɓɑè ɛɚ-

ɝɗɑ ɛɚɐɖɚɒəɚɕ ɔəɦɑɖɢɔɔ 1 ɘɗ ɌɞɜɚɛɔəɌ [15, 

22], ɘɧ ɝɣɔɞɌɑɘ, ɣɞɚ ɚɝɚɍɚɕ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ 

ɩɞɚɘ əɑɞ. Ⱦɑɘ ɍɚɗɑɑ, ɣɞɚ ɖ Ɍɞɜɚɛɔəɟ ɟ əɑɖɚɞɚ-

ɜɧɡ ɛɌɢɔɑəɞɚɎ ɘɚɏɟɞ ɔɘɑɞɨɝɫ ɛɜɚɞɔɎɚɛɚɖɌɓɌ-

əɔɫ. ȮɧɎɚɐəɧɑ ɛɜɚɞɚɖɔ ɘɚɒəɚ ɚɝɎɚɍɚɐɔɞɨ ɚɞ 

ɝɗɪəəɚɏɚ ɝɑɖɜɑɞɌ ɔ ɝ ɛɚɘɚɥɨɪ ɘɌɝɝɔɜɚɎɌəɔɫ.   

Ȱɚ əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ Ɏ ɍɚɗɨɤɔəɝɞɎɑ 

ɖɗɔəɔɖ  ɝɔɌɗɚɏɜɌɠɔɪ  ɛɜɚɐɚɗɒɌɪɞ   Ɏɧɛɚɗəɫɞɨ  

ȾɌɍɗɔɢɌ ʈ 2.     ȶɚɗɔɣɑɝɞɎɑəəɧɑ ɛɌɜɌɘɑɞɜɧ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɜɔ ɛɜɚ-

Ɏɑɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ.     

ʉʦʩʪʦʷʥʠʝ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʂʦʣʠʯʝʩʪʚʦ  ʢʦʥʪʨʘʩʪʘ (ʤʣ) 

ʅʝʠʟʤʝʥʝʥʥʳʝ ʩʣʶʥʥʳʝ ʞʝʣʝʟ r
ʆʢʦʣʦʫʰʥʘʷ ʞʝʣʝʟʘ: 1.5+0.3  

ʇʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʞʝʣʝʟʘ: 1.1+0.4  

ʇʘʨʝʥʭʠʤʘʪʦʟʥʳʡ ʧʘʨʦʪʠʪ ʆʢʦʣʦʫʰʥʘʷ ʞʝʣʝʟʘ: 1.4+0.2  

ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʬʦʨʤʘ  
ʆʢʦʣʦʫʰʥʘʷ ʞʝʣʝʟʘ: 1.6+0.4  

ʇʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʞʝʣʝʟʘ: 1.4+0.2  

ʇʨʦʪʦʢʦʚʘʷ ʬʦʨʤʘ  
ʆʢʦʣʦʫʰʥʘʷ ʞʝʣʝʟʘ: 2.5+0.7  

ʇʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʞʝʣʝʟʘ: 1.9+0.5  

ʉʣʶʥʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʇʦʜʥʠʞʥʝʯʝʣʶʩʪʥʘʷ ʞʝʣʝʟʘ: 1.8+0.4  

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ  ʆʢʦʣʦʫʰʥʘʷ ʞʝʣʝʟʘ:1.7+0.2  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

əɌ ɌəɌɗɚɏɚɎɧɡ ɌɛɛɌɜɌɞɌɡ, ɡɚɞɫ ɟɒɑ əɌɘɑɞɔɗɝɫ 

ɛɜɚɢɑɝɝ ɛɑɜɑɡɚɐɌ əɌ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɐɗɫ ɩɞɚɕ 

ɢɑɗɔ ɢɔɠɜɚɎɚɕ ɌɛɛɌɜɌɞɟɜɧ. Ȯ ɗɪɍɚɘ ɝɗɟɣɌɑ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɝɗɪəəɚɕ ɒɑɗɑɓɧ ɎɜɌɣɟ ɛɜɔ-

ɡɚɐɔɞɝɫ ɛɜɚɔɓɎɚɐɔɞɨ çɎɝɗɑɛɟɪè. ȽɗɑɐɚɎɌɞɑɗɨəɚ, 

ɛɜɚɐɚɗɒɌɑɞ ɚɝɞɌɎɌɞɨɝɫ ɖɜɌɕəɑ ɌɖɞɟɌɗɨəɧɘ Ɏɚ-

ɛɜɚɝ ɚ ɖɚɗɔɣɑɝɞɎɑ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ, əɑ-

ɚɍɡɚɐɔɘɚɏɚ ɐɗɫ ɚɛɞɔɘɌɗɨəɚɏɚ  ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ. Ȼɚ ɐɌəəɧɘ ɝɛɑɢɔɌɗɔɝɞɚɎ Ɏ ɚɖɚɗɚɟɤəɟɪ 

ɒɑɗɑɓɟ ɘɚɒəɚ ɎɎɑɝɞɔ: 2,4 ð 4,5 ɘɗ ɖɚəɞɜɌɝɞɌ 

[15], ɚɖɚɗɚ 2 ɘɗ ɖɚəɞɜɌɝɞɌ [30, 85], 0,3 ð 1 ɘɗ 

ɖɚəɞɜɌɝɞɌ [13].  Ȯ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɟɪ ɒɑɗɑɓɟ 

ɜɑɖɚɘɑəɐɚɎɌɗɔ ɎɎɚɐɔɞɨ: 1,5 ð 2,5 ɘɗ ɖɚəɞɜɌɝɞɌ 

[30] ɔɗɔ 1 ɘɗ ɖɚəɞɜɌɝɞɌ [85]. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ 

ɛɜɚɎɑɐɑəəɧɡ ɝɔɌɗɚɏɜɌɠɔɕ ɘɧ ɞɌɖ ɒɑ ɘɚɒɑɘ 

ɛɜɑɐɝɞɌɎɔɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ, əɌ 

ɖɚɞɚɜɧɑ ɘɚɒəɚ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ ɛɜɔ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɔ əɑɔɓɘɑəɑəəɧɡ ɝɗɪəəɧɡ ɒɑɗɑɓ ɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ [46] 

(ȾɌɍɗ. ʈ2). 

ȺɣɑɎɔɐəɚ, ɣɞɚ ɐɗɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɚɖɚ-

ɗɚɟɤəɚɕ ɒɑɗɑɓɧ ɟ ɛɌɢɔɑəɞɌ ɞɜɑɍɟɑɞɝɫ ɍɚɗɨɤɑɑ 

ɖɚɗɔɣɑɝɞɎɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ɛɚɐəɔɒəɑɣɑɗɪɝɞəɚɕ ɒɑɗɑɓɚɕ. ȰɚɝɞɚɎɑɜ-

əɚɑ ɟɎɑɗɔɣɑəɔɑ ɛɚɞɜɑɍəɚɝɞɔ Ɏ ɖɚəɞɜɌɝɞəɚɘ 

ɛɜɑɛɌɜɌɞɑ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɔ ɝɗɪəəɧɡ ɒɑɗɑɓ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɚɞɚɖɚ-

Ɏɧɘ ɝɔɌɗɌɐɑəɔɞɚɘ. Ȼɜɔ ɓəɌɣɔɞɑɗɨəɧɡ ɩɖɞɌɓɔɫɡ 

ɎɧɎɚɐəɧɡ ɛɜɚɞɚɖɚɎ ɘɚɒɑɞ ɛɚəɌɐɚɍɔɞɨɝɫ 

əɌɘəɚɏɚ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ ɖɚəɞɜɌɝɞɌ. ȾɌɖ, 

ɚɛɔɝɌəɧ ɝɗɟɣɌɔ ɎɎɑɐɑəɔɫ ɟ ɛɌɢɔɑəɞɌ ɝɚ 

ɝɗɪəəɚɖɌɘɑəəɚɕ ɍɚɗɑɓəɨɪ Ɏ ɚɖɚɗɚɟɤəɟɪ ɒɑɗɑ-

ɓɟ ɚɖɚɗɚ 7 ɘɗ ɕɚɐɚɗɔɛɚɗɌ [30], Ɍ ɟ ɛɌɢɔɑəɞɌ ɝ 

ɘɑɏɌɝɞɑəɚəɚɘ ð ɚɖɚɗɚ 10 ɘɗ ɖɚəɞɜɌɝɞɌ [2]. Ȼɜɔ-

ɘɑəɔɞɨ ɖɚɗɔɣɑɝɞɎɑəəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɔ ɛɜɚɎɑ-

ɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ ɟ ɖɚəɖɜɑɞəɚɏɚ ɛɌɢɔɑəɞɌ 

ɖɜɌɕəɑ ɝɗɚɒəɚ. Ȯɜɫɐ ɗɔ ɞɌɖɔɘ ɚɍɜɌɓɚɘ ɘɚɒəɚ 

ɏɌɜɌəɞɔɜɚɎɌɞɨ ɖɌɣɑɝɞɎɚ ɖɚəɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌ-

ɒɑəɔɫ. Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɖɌɣɑɝɞɎɚ ɖɚəɞɜɌɝɞ-

əɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɫ, ɛɜɑɐɗɌ-

ɏɌɗɚɝɨ ɐɌɒɑ ɚɜɔɑəɞɔɜɚɎɌɞɨɝɫ əɌ ɖɚɗɔɣɑɝɞɎɑə-

əɧɑ ɛɚɖɌɓɌɞɑɗɔ ɛɜɑɐɧɐɟɥɑɕ ɝɔɌɗɚɏɜɌɠɔɔ ɔ 

Ɏɧɛɚɗəɔɞɨ əɚɎɟɪ ɝɔɌɗɚɏɜɌɠɔɪ ɝ ɍɚɗɨɤɔɘ ɖɚ-

ɗɔɣɑɝɞɎɚɘ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ [85]. Ȱɗɫ 

ɩɞɚɏɚ ɛɜɑɐɗɌɏɌɗɚɝɨ ɔɓɎɗɑɖɌɞɨ ɖɌɞɑɞɑɜ ɔɓ ɛɜɚɞɚ-

ɖɌ ɞɚɗɨɖɚ ɛɚɝɗɑ ɛɜɚɫɎɗɑəɔɫ ɛɗɑəɖɔ ɔ ɚɢɑəɖɔ 

ɖɌɣɑɝɞɎɌ ɝɔɌɗɚɏɜɌɘɘɧ [27]. ȶɜɚɘɑ ɖɌɞɑɞɑɜɌ ɐɗɫ 

ɓɌɐɑɜɒɖɔ ɕɚɐɚɗɔɛɚɗɌ Ɏ ɛɜɚɞɚɖɌɡ ɛɜɑɐɗɌɏɌɗɔɝɨ 

ɔ ɐɜɟɏɔɑ ɎɌɜɔɌəɞɧ. ȹɌɛɜɔɘɑɜ, əɌɖɗɌɐɧɎɌɞɨ əɌ 

ɟɝɞɨɑ ɛɜɚɞɚɖɌ ɝɛɑɢɔɌɗɨəɚ ɝɖɚəɝɞɜɟɔɜɚɎɌəəɧɕ 

ɓɌɒɔɘ [11] ɔɗɔ çɘɚɝɖɔɞè [85]. ȹɌ əɌɤ Ɏɓɏɗɫɐ 

ɐɌəəɧɑ ɛɜɑɐɗɚɒɑəɔɫ ɛɜɑɐɝɞɌɎɗɫɪɞɝɫ Ɏɛɚɗəɑ 

ɗɚɏɔɣəɧɘɔ ɘɑɜɌɘɔ ɛɚ ɛɚɎɧɤɑəɔɪ ɔəɠɚɜɘɌ-

ɞɔɎəɚɝɞɔ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌɠɔɔ, ɚɐəɌɖɚ, əɑ 

ɎɝɑɏɐɌ Ɏɧɛɚɗəɔɘɧɘɔ Ɏ ɝɎɫɓɔ ɝ ɐɚɛɚɗəɔɞɑɗɨəɚɕ 

ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɚɕ. 

Ȯ ɝɎɚɑ Ɏɜɑɘɫ ɎɚɓəɔɖɗɌ ɔɐɑɫ, ɣɞɚ ɐɗɫ ɚɛ-

ɞɔɘɌɗɨəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɖɚəɞɜɌɝɞəɧɕ 

ɛɜɑɛɌɜɌɞ Ɏ ɝɗɪəəɟɪ ɒɑɗɑɓɟ ɝɗɑɐɟɑɞ ɎɎɚɐɔɞɨ 

ɛɚɐ ɚɛɜɑɐɑɗɑəəɧɘ ɐɌɎɗɑəɔɑɘ [1, 76]. Ȱɗɫ Ɏɚɐɚ-

ɜɌɝɞɎɚɜɔɘɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ əɌɓɧɎɌ-

ɗɚɝɨ ɐɌɎɗɑəɔɑ 150 ɘɘ ɜɞ. ɝɞ. [1], ɐɗɫ ɘɌɝɗɫəɚɏɚ 

ɖɚəɞɜɌɝɞɌ ð 300 ɘɘ ɜɞ. ɝɞ. [85]. ȰɌəəɌɫ ɫ ɘɑɞɚ-

ɐɔɖɌ ɛɚɗɟɣɔɗɌ əɌɓɎɌəɔɑ ɔɓɚɍɌɜɔɣɑɝɖɚɕ ɝɔɌɗɚ-

ɏɜɌɠɔɔ [85]. ȺɐəɌɖɚ ɚəɌ ɞɌɖ ɔ əɑ əɌɤɗɌ ɛɜɔɘɑ-

əɑəɔɫ Ɏ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ. Ȯɚɓɘɚɒəɚ, ɔɓ-

ɓɌ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɕ ɏɜɚɘɚɓɐɖɚɝɞɔ, ɞɌɖ ɖɌɖ ɎɎɑ-

ɐɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɛɜɑɐɗɌɏɌɗɚɝɨ ɚɝɟɥɑɝɞɎɗɫɞɨ ɝ 

ɛɚɘɚɥɨɪ ɛɜɔɍɚɜɌ, ɝɚɝɞɚɫɥɑɏɚ ɔɓ ɖɌɞɑɞɑɜɌ, ɑɘ-

ɖɚɝɞɔ ɝ ɖɚəɞɜɌɝɞəɧɘ ɛɜɑɛɌɜɌɞɚɘ ɔ ɞɚəɚɘɑɞɜɌ. 

Ȼɜɔɣɑɘ, ɞɌɖ ɔ əɑ ɛɚəɫɞəɚ, ɛɜɑɐɛɜɔəɔɘɌɗɔɝɨ ɗɔ 

ɛɚɛɧɞɖɔ əɌɗɌɐɔɞɨ ɝɑɜɔɕəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ Ɍɛ-

ɛɌɜɌɞɌ ɔɗɔ ɜɑɣɨ ɤɗɌ ɚɍ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɛɧɞ-

əɧɡ ɚɍɜɌɓɢɚɎ.  

ȻɚɒɌɗɟɕ, ɑɐɔəɝɞɎɑəəɚɕ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɕ 

ɘɑɞɚɐɔɖɚɕ ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɘɚəɔɞɚɜɔəɏɌ, 

əɌɣɔəɌɫ ɝ ɜɌəəɔɡ ɜɌɍɚɞ [13, 15 , 30] ɔ ɐɚ əɌɝɞɚ-

ɫɥɑɏɚ Ɏɜɑɘɑəɔ, ɫɎɗɫɑɞɝɫ ɝɑəɝɚɜəɧɕ ɘɚəɔɞɚ-

ɜɔəɏ. Ȯɚ Ɏɜɑɘɫ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ ɚɜɔɑəɞɔɜɟɪɞɝɫ əɌ ɛɚɫɎɗɑəɔɑ Ɏ ɚɍɗɌɝɞɔ 

ȾɌɍɗɔɢɌ ʈ 3.      ȮɝɞɜɑɣɌɑɘɚɝɞɨ ɝɑəɝɚɜəɧɡ ɚɥɟɥɑəɔɕ Ɏɚ Ɏɜɑɘɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɗɪə-

əɧɡ ɒɑɗɑɓ. 
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ɺʘʨʠʘʥʪʳ ʩʝʥʩʦʨʥʳʭ ʦʱʫɦ ʝʥʠʡ % % % % % % 

ʈʘʩʧʠʨʘʥʠʝ ʠ ʙʦʣʴ 23 57 15 9 40 33 

ʊʦʣʴʢʦ ʙʦʣʴ 12 14 31 9 20 22 

ʊʦʣʴʢʦ ʨʘʩʧʠʨʘʥʠʝ 47 14 38 50 27 44 

ʈʘʟʥʳʝ ʚʘʨʠʘʥʪʳ 82 85 85 68 87 100 

ʆʱʫʱʝʥʠ
 ʥʝʪ 18 14 15 32 13 0 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɗɪəəɚɕ ɒɑɗɑɓɧ ɝɟɍɦɑɖɞɔɎəɧɡ ɚɥɟɥɑəɔɕ: ɝəɌ-

ɣɌɗɌ ɣɟɎɝɞɎɌ ɜɌɝɛɔɜɌəɔɫ, ɓɌɞɑɘ ð ɍɚɗɑɎɚɏɚ 

ɚɥɟɥɑəɔɫ. Ƚɗɚɒɔɗɚɝɨ ɘəɑəɔɑ, ɣɞɚ ɛɚɫɎɗɑəɔɑ 

ɣɟɎɝɞɎɌ ɜɌɝɛɔɜɌəɔɫ ɘɚɒɑɞ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɓɌ-

ɛɚɗəɑəɔɪ ɛɜɚɞɚɖɚɎɚɕ ɝɔɝɞɑɘɧ, Ɍ ɛɜɔ ɛɚɫɎɗɑ-

əɔɔ ɍɚɗɔ ð ɛɌɜɑəɡɔɘɧ ɝɗɪəəɚɕ ɒɑɗɑɓɧ. Ȼɜɔ 

ɩɞɚɘ əɑɖɚɞɚɜɧɑ ɝɛɑɢɔɌɗɔɝɞɧ ɝɚɎɑɞɟɪɞ ɚɝɞɌəɚ-

Ɏɔɞɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɜɔ ɛɚɫɎɗɑəɔɔ ɣɟɎɝɞɎɌ 

ɜɌɝɛɔɜɌəɔɫ, ɟɖɌɓɧɎɌɫ,  ɞɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɓəɌɣɔɘɚɝɞɨ ɝɚɝɞɚɫəɔɫ ɎɧɎɚɐəɧɡ 

ɛɜɚɞɚɖɚɎ [85], ɐɜɟɏɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ɜɑɖɚɘɑəɐɟ-

ɪɞ ɛɜɚɐɚɗɒɔɞɨ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɐɚ ɍɚɗɑɎɚɏɚ 

ɚɥɟɥɑəɔɫ [40]. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ 

ɔɓɚɍɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɧ ɒɑɗɑɓɧ əɑɖɚɞɚɜɧɑ ɌɎ-

ɞɚɜɧ ɜɑɖɚɘɑəɐɚɎɌɗɔ ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɛɑɜɎɧɡ 

ɚɥɟɥɑəɔɕ ɐɚɛɚɗəɔɞɑɗɨəɚ ɎɎɚɐɔɞɨ Ɏ ɒɑɗɑɓɟ ɑɥɑ 

0,5 ð 1 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ [94], ɣɞɚ əɑ 

ɝɚɎɑɞɚɎɌɗɔ ɐɑɗɌɞɨ ɐɜɟɏɔɑ, ɞɌɖ ɖɌɖ ɖɚəɞɜɌɝɞəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ ɛɌɜɑəɡɔɘɧ ɛɜɔ ɩɞɚɘ ɘɚɒɑɞ ɛɜɑ-

ɎɜɌɞɔɞɨɝɫ Ɏ ɝɛɗɚɤəɟɪ ɐɚɗɨɣɌɞɟɪ ɞɑəɨ [85]. ȸɧ 

ɝɚɏɗɌɝəɧ ɝ ɘəɑəɔɑɘ, ɣɞɚ Ɏɚɓɘɚɒəɚɝɞɔ ɝɑəɝɚɜ-

əɚɏɚ ɘɚəɔɞɚɜɔəɏɌ əɑ ɝɗɑɐɟɑɞ ɛɜɑɟɎɑɗɔɣɔɎɌɞɨ 

[38], ɞɑɘ ɍɚɗɑɑ, ɣɞɚ ɛɚ əɌɤɔɘ ɐɌəəɧɘ, ɝɑəɝɚɜ-

əɧɑ ɚɥɟɥɑəɔɫ ɎɝɞɜɑɣɌɪɞɝɫ ɐɌɗɑɖɚ əɑ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ [46] (ȾɌɍɗ. ʈ 3). 

ȮɌɜɔɌɍɑɗɨəɚɝɞɨ ɔ əɑɛɚɝɞɚɫəəɧɕ ɡɌɜɌɖɞɑɜ 

ɝɑəɝɚɜəɧɡ ɚɥɟɥɑəɔɕ ɟ ɛɌɢɔɑəɞɚɎ əɑ ɞɚɗɨɖɚ ɝ 

ɓɌɍɚɗɑɎɌəɔɫɘɔ ɝɗɪəəɧɡ ɒɑɗɑɓ, əɚ ɔ Ɏ əɚɜɘɑ, 

ɓəɌɣɔɞɑɗɨəɚ ɐɑɎɌɗɨɎɔɜɟɑɞ ɛɜɌɖɞɔɣɑɝɖɟɪ ɓəɌ-

ɣɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɑəɝɚɜəɧɡ ɚɥɟɥɑəɔɕ Ɏ 

ɖɌɣɑɝɞɎɑ ɚɜɔɑəɞɔɜɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔ 

ɛɜɚɎɑɐɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ. Ƚɑəɝɚɜəɧɑ ɐɑɎɔɌɢɔɔ, 

ɛɚ Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, ɚɞɚɍɜɌɒɌɪɞ ɔəɐɔɎɔɐɟɌɗɨ-

əɧɑ ɚɝɚɍɑəəɚɝɞɔ əɑɕɜɚɝɑəɝɚɜəɚɕ ɚɜɏɌəɔɓɌɢɔɔ 

ɝɗɪəəɧɡ ɒɑɗɑɓ ɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚɜɚɏɚɘ ɞɌɖ-

ɞɔɗɨəɚɕ ɔ ɍɚɗɑɎɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɛɜɔ Ɏɝɑɡ əɑɐɚɝɞɌɞɖɌɡ, ɚɜɔɑəɞɔɜ əɌ ɝɑə-

ɝɚɜəɧɑ ɚɥɟɥɑəɔɫ ɘɚɒəɚ ɛɜɔɓəɌɞɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɑɐɔəɝɞɎɑəəɚɏɚ ɝɛɚɝɚɍɌ ɘɚəɔɞɚɜɔəɏɌ ɓɌ ɖɚɗɔɣɑ-

ɝɞɎɚɘ ɎɎɚɐɔɘɚɏɚ Ɏɚ Ɏɜɑɘɫ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚ-

ɏɜɌɠɔɔ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ȼɜɔ ɩɞɚɘ ɛɚ-

ɝɗɑ ɛɚɫɎɗɑəɔɫ ɒɌɗɚɍɧ əɌ ɍɚɗɨ Ɏ ɝɗɪəəɟɪ ɒɑɗɑ-

ɓɟ ɘɧ ɜɑɖɚɘɑəɐɟɑɘ ɐɚɛɚɗəɔɞɑɗɨəɚ ɎɎɑɝɞɔ ɑɥɑ 

ɚɖɚɗɚ 0,5 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ. Ȼɜɔ 

əɌɗɔɣɔɔ ɞɚɗɨɖɚ ɣɟɎɝɞɎɌ ɜɌɝɛɔɜɌəɔɫ, əɌɛɜɔɘɑɜ 

ɛɜɔ ɝɔɌɗɚɐɚɡɔɞɑ, ɐɚɛɚɗəɔɞɑɗɨəɌɫ ɛɚɜɢɔɫ ɘɚ-

ɒɑɞ ɝɚɝɞɌɎɔɞɨ ɛɚɜɫɐɖɌ 1 ɘɗ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

ɛɌɜɌɞɌ. ȴəɞɑɜɑɝəɚ, ɣɞɚ ɛɜɔ ɝɗɪəəɚɖɌɘɑəəɚɕ 

ɍɚɗɑɓəɔ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ, Ɏɚ 

Ɏɜɑɘɫ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɝəɌɣɌɗɌ ɘɚɒɑɞ Ɏɚɓəɔ-

ɖɌɞɨ çɜɑɞɑəɢɔɚəəɌɫè ɍɚɗɨ ɛɜɔ ɛɚɐɎɔɒɖɑ ɖɚə-

ɖɜɑɘɑəɞɌ, ɔ ɞɚɗɨɖɚ ɓɌɞɑɘ ɜɌɝɛɔɜɌəɔɑ, ɣɞɚ ɞɌɖ 

ɒɑ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɌəɌɗɚɏɚ-

Ɏɚɕ ɝɔɌɗɚɏɜɌɠɔɔ. 

Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌɠɔɔ 

ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɎɚɐɚɜɌɝɞɎɚɜɔɘɧɡ ɖɚəɞɜɌɝɞ-

əɧɡ ɛɜɑɛɌɜɌɞɚɎ əɑɚɍɡɚɐɔɘɚ ɝɚɓɐɌɞɨ ɟɝɗɚɎɔɫ, 

ɛɚɓɎɚɗɫɪɥɔɑ ɛɜɚɎɑɝɞɔ ɜɑəɞɏɑəɚɎɝɖɟɪ ɩɖɝɛɚɓɔ-

ɢɔɪ ɝɜɌɓɟ ɒɑ ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɖɚəɞɜɌɝɞɔɜɚ-

ɎɌəɔɫ. ȿɎɑɗɔɣɑəɔɑ Ɏɜɑɘɑəɔ ɘɑɒɐɟ əɔɘɔ ɍɧɝɞɜɚ 

ɛɜɔɎɑɐɑɞ ɖ ɛɌɐɑəɔɪ ɖɚəɞɜɌɝɞəɚɝɞɔ ɔ ɝəɔɒɑ-

əɔɪ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ ɝɔɌɗɚɏɜɌɘɘɧ. 

ȻɜɚɍɗɑɘɌ ɖɌɣɑɝɞɎɌ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌ-

ɠɔɔ ɓɌɖɗɪɣɌɑɞɝɫ əɑ ɞɚɗɨɖɚ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɚɍɦɑɖ-

ɞɔɎəɧɡ ɖɚɗɔɣɑɝɞɎɑəəɧɡ ɖɜɔɞɑɜɔɑɎ ɖɚəɞɜɌɝɞɔ-

ɜɚɎɌəɔɫ, əɚ ɔ Ɏ ɐɜɟɏɔɡ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɡ ɚɏɜɌ-

əɔɣɑəɔɫɡ ɐɌəəɚɏɚ ɠɚɜɘɌɞɌ. ȴɓɎɑɝɞəɚ, ɣɞɚ ɝɔɌ-

ɗɚɏɜɌɠɔɪ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ Ɏɧɛɚɗəɫɪɞ Ɏ 

ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɔ. ȺəɌ ɔɐɑɌɗɨəɚ ɛɚɐɡɚɐɔɞ ɐɗɫ 

ɜɑɛɜɑɓɑəɞɌɢɔɔ ɝɞɜɟɖɞɟɜəɚ-ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ 

ɚɜɏɌəɔɓɌɢɔɔ ɝɗɪəəɚɕ ɒɑɗɑɓɧ. ȺɐəɌɖɚ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɫ ɌəɌɗɚɏɚɎɧɡ ɝɔɌɗɚɏɜɌɘɘ Ɏ ɝɎɫɓɔ ɝ 

əɌɗɚɒɑəɔɑɘ ɖɚəɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ əɌ ɖɚ-

ɝɞɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɘɚɒɑɞ ɍɧɞɨ ɎɑɝɨɘɌ ɓɌ-

ɞɜɟɐəɔɞɑɗɨəɚɕ. ȼɑɤɔɞɨ ɐɌəəɟɪ ɛɜɚɍɗɑɘɟ ɛɜɚ-

ɍɚɎɌɗɔ ɓɌ ɝɣɑɞ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɝɛɑɢɔɌɗɨəɚɕ 

ɖɚɝɚɕ ɛɜɚɑɖɢɔɔ, ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɗɌ ɎɧɎɑɝɞɔ 

ɔɓɚɍɜɌɒɑəɔɑ ɝɗɪəəɚɕ ɒɑɗɑɓɧ ɓɌ ɛɜɑɐɑɗɧ ɣɑɜɑ-

ɛɌ [15]. ȾɌɖɔɘɔ ɒɑ Ɏɚɓɘɚɒəɚɝɞɫɘɔ ɚɍɗɌɐɌɑɞ ɔ 

ɚɜɞɚɛɌəɞɚɘɚɝɔɌɗɚɏɜɌɠɔɫ, ɖɚɞɚɜɌɫ ɞɌɖɒɑ əɑ 

ɛɚɗɟɣɔɗɌ ɐɚɗɒəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ Ɏ ɖɗɔəɔ-

ɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ [24]. ȴəɞɑɜɛɜɑɞɌɢɔɪ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ ɛɜɑɐɗɌ-

ɏɌɗɔ ɟɗɟɣɤɔɞɨ ɓɌ ɝɣɑɞ ɎɎɑɐɑəɔɫ Ɏ ɛɚɐəɔɒəɑɣɑ-

ɗɪɝɞəɟɪ ɔɗɔ ɚɖɚɗɚɟɤəɚ-ɒɑɎɌɞɑɗɨəɟɪ ɚɍɗɌɝɞɨ 

ɖɔɝɗɚɜɚɐɌ ɔɗɔ ɓɌɖɔɝɔ ɌɓɚɞɌ. [10, 19]. ȺɐəɌɖɚ 

ɘɑɞɚɐɔɖɌ ɚɖɌɓɌɗɌɝɨ ɚɛɌɝəɚɕ ɔ ɞɜɑɍɚɎɌɗɌ ɛɚɝɞɚ-

ɫəəɚɏɚ ɌɝɛɔɜɌɢɔɚəəɚɏɚ ɖɚəɞɜɚɗɫ, ɛɚɩɞɚɘɟ əɌ 

ɐɌəəɧɕ ɘɚɘɑəɞ ɚəɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɐɗɫ ɝɛɑɢɔɌ-

ɗɔɝɞɚɎ ɞɚɗɨɖɚ ɔɝɞɚɜɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ.  

ȺɝəɚɎəɧɘ əɑɐɚɝɞɌɞɖɚɘ ɝɔɌɗɚɏɜɌɠɔɔ, ɖɚ-

ɞɚɜɧɕ ɞɌɖ ɔ əɑ ɛɜɑɚɐɚɗɑə Ɏ ɛɜɑɐɑɗɌɡ ɌəɌɗɚɏɚ-

Ɏɚɏɚ ɠɚɜɘɌɞɌ, ɫɎɗɫɑɞɝɫ ɝɞɌɞɔɣəɧɕ ɡɌɜɌɖɞɑɜ 

ɖɚəɑɣəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. Ȱɑɗɚ Ɏ ɞɚɘ, ɣɞɚ ɝɔɌɗɚ-

ɏɜɌɘɘɌ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɑɐɔəɝɞɎɑəəɚɘ ɩɖɓɑɘ-

ɛɗɫɜɑ, əɑ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɛɜɑɢɔɓɔɚəəɚɏɚ ɔɝɞɚɣəɔɖɌ ɔəɠɚɜɘɌɢɔɔ. ȸɚɒəɚ 

ɛɜɑɐɛɚɗɚɒɔɞɨ, ɣɞɚ ɛɜɔ ɑɑ Ɏɧɛɚɗəɑəɔɔ Ɏ ɝɗɪə-

əɟɪ ɒɑɗɑɓɟ ɍɧɗɚ ɎɎɑɐɑəɚ əɑɐɚɝɞɌɞɚɣəɚɑ ɔɗɔ 

ɔɓɍɧɞɚɣəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ. 

Ȯɚɓɘɚɒəɚ, ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɐɌəəɚɏɚ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɛɜɔɓəɌɖɌ əɌ ɝɔɌɗɚɏɜɌɘɘɑ, Ɏɧɛɚɗəɑəəɚɕ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɌɜɑəɡɔɘɧ, ɚə ɘɚɏ ɍɧ Ɏɔ-

ɓɟɌɗɔɓɔɜɚɎɌɞɨɝɫ əɌ ɝɔɌɗɚɏɜɌɘɘɑ, Ɏɧɛɚɗəɑəəɚɕ 

əɌ ɩɞɌɛɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɎɧɎɚɐəɧɡ ɛɜɚɞɚ-

ɖɚɎ. Ȼɚɩɞɚɘɟ əɑɖɚɞɚɜɧɑ ɝɛɑɢɔɌɗɔɝɞɧ ɝɣɔɞɌɗɔ, 

ɣɞɚ əɌɔɍɚɗɨɤɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɓəɌɣɔɘɚɝɞɨɪ 

ɚɍɗɌɐɌɪɞ ɝɔɌɗɚɏɜɌɘɘɧ, Ɏɧɛɚɗəɑəəɧɑ əɌ ɩɞɌɛɑ 

ɓɌɛɚɗəɑəɔɫ ɎɧɎɚɐəɧɡ ɛɜɚɞɚɖɚɎ [85]. Ȱɜɟɏɔɑ, 

əɌɚɍɚɜɚɞ, ɝɚɎɑɞɚɎɌɗɔ Ɏɧɛɚɗəɫɞɨ ɝɔɌɗɚɏɜɌɘɘɧ ɝ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ əɑ ɞɚɗɨɖɚ ɎɧɎɚɐəɧɡ ɛɜɚɞɚ-

ɖɚɎ, əɚ ɔ ɛɌɜɑəɡɔɘɧ ɒɑɗɑɓɧ [94]. ȶɌɖ ɜɌɓ Ɏ 

ɩɞɚɘ ɔ ɓɌɖɗɪɣɌɑɞɝɫ ɛɜɚɍɗɑɘɌ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚ-

ɏɜɌɠɔɔ, ɣɞɚ Ɏ ɖɌɒɐɚɘ ɖɚəɖɜɑɞəɚɘ ɖɗɔəɔɣɑɝɖɚɘ 

ɝɗɟɣɌɑ ɘɚɒɑɞ ɍɧɞɨ ɛɜɌɎɔɗɨəɧɘ ɖɌɒɐɧɕ ɔɓ 

ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɎɌɜɔɌəɞɚɎ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

Ƀɞɚɍɧ ɔɝɖɗɪɣɔɞɨ ɚɤɔɍɖɟ ɞɌɖɚɏɚ ɜɚɐɌ, ɛɜɑɐɗɌ-

ɏɌɗɔ Ɏɧɛɚɗəɫɞɨ ɟ ɖɌɒɐɚɏɚ ɛɌɢɔɑəɞɌ əɑɝɖɚɗɨɖɚ 

ɝɔɌɗɚɏɜɌɘɘ ɛɚ ɘɑɜɑ ɎɎɑɐɑəɔɫ ɐɚɛɚɗəɔɞɑɗɨəɧɡ 

ɛɚɜɢɔɕ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ [25, 59 , 75 , 82].  
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ȾɌɖɔɘ ɒɑ ɚɍɜɌɓɚɘ, ɛɜɑɐɗɌɏɌɗɚɝɨ ɔɓɟɣɌɞɨ ɔ 

ɐɔəɌɘɔɖɟ ɚɛɚɜɚɒəɑəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ, ɣɞɚ 

ɛɚɓɎɚɗɫɗɚ ɝɟɐɔɞɨ əɑ ɞɚɗɨɖɚ ɚ ɝɞɜɟɖɞɟɜəɧɡ ɚɝɚ-

ɍɑəəɚɝɞɫɡ ɛɚɜɌɒɑəəɚɏɚ ɚɜɏɌəɌ [85]. ȴɐɑɔ Ɍɍɝɚ-

ɗɪɞəɚ ɛɜɌɎɔɗɨəɧɑ, ɞɚɗɨɖɚ Ɏ ɛɜɑɐɑɗɌɡ ɌəɌɗɚɏɚ-

Ɏɚɕ ɘɑɞɚɐɔɖɔ ɝɔɌɗɚɏɜɌɠɔɔ əɌ ɛɜɌɖɞɔɖɑ əɑɜɑɌ-

ɗɔɓɟɑɘɧɑ. Ȱɗɫ ɩɞɚɏɚ əɟɒɑə ɍɧɗ ɩəɞɟɓɔɌɓɘ ɚɞ-

ɐɑɗɨəɧɡ ɝɛɑɢɔɌɗɔɝɞɚɎ ɔɗɔ ɒɑɝɞɖɔɕ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɕ ɝɞɌəɐɌɜɞ, ɛɜɔəɫɞɨ ɖɚɞɚɜɧɕ ɔɓ-ɓɌ ɘəɚ-

ɏɚɖɜɌɞəɚ ɟɎɑɗɔɣɔɎɌɪɥɑɕɝɫ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɝɔɌɗɚɏɜɌɠɔɔ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ ɛɌɢɔɑəɞɌ əɑ-

Ɏɚɓɘɚɒəɚ.    

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔɓɟɣɔɎ ɔɝɞɚɜɔɪ ɜɌɓɎɔɞɔɫ 

ɘɑɞɚɐɔɖɔ ɝɔɌɗɚɏɜɌɠɔɔ, Ɏɧɛɚɗəɫɑɘɚɕ əɌ ɌəɌɗɚ-

ɏɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ ɌɛɛɌɜɌɞɌɡ, ɘɚɒəɚ ɝɐɑɗɌɞɨ 

ɎɧɎɚɐ ɚ ɞɚɘ, ɣɞɚ Ɏɚɓɘɚɒəɚɝɞɔ ɝɚɎɑɜɤɑəɝɞɎɚ-

ɎɌəɔɫ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɚɏɜɌəɔɣɑəɧ ɞɑɡəɚɗɚɏɔ-

ɣɑɝɖɔ ɔ ɛɜɌɖɞɔɣɑɝɖɔ ɔɝɣɑɜɛɌɗɔ ɝɎɚɕ ɛɚɞɑəɢɔ-

Ɍɗ. ȸɚɒɑɞ ɍɧɞɨ, ɩɞɚ ɚɐəɌ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔə, 

ɛɚɣɑɘɟ Ɏ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ɓəɌɣɑəɔɑ ɝɔɌɗɚɏɜɌ-

ɠɔɔ Ɏ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɘ ɛɜɚɢɑɝɝɑ əɌɣɌɗɚ ɔɏəɚ-

ɜɔɜɚɎɌɞɨɝɫ. ȺɐəɌɖɚ ɓɌɘɑəɔɞɨ ɝɔɌɗɚɏɜɌɠɔɪ 

ɐɜɟɏɔɘɔ, ɐɌɒɑ ɝɌɘɧɘɔ ɝɚɎɜɑɘɑəəɧɘɔ ɘɑɞɚɐɌ-

ɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗəɚɝɞɨɪ əɑ ɛɚɗɟɣɔɞɨɝɫ. 

Ȯɑɐɨ ɐɌɒɑ ɔɝɛɚɗɨɓɟɑɘɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɝɗɪəəɧɡ ɒɑɗɑɓ ɚɝəɚɎɌəɌ əɌ ɝɔɌɗɚɏɜɌ-

ɠɔɣɑɝɖɔɡ ɐɌəəɧɡ. ȺɐəɌɖɚ ɝɟɥɑɝɞɎɚɎɌɎɤɌɫ ɐɚ 

əɌɝɞɚɫɥɑɏɚ Ɏɜɑɘɑəɔ ɝɔɌɗɚɏɜɌɠɔɫ ɐɑɕɝɞɎɔɞɑɗɨ-

əɚ ɔɝɣɑɜɛɌɗɌ ɝɑɍɫ ɔ ɐɚɗɒəɌ ɍɧɞɨ ɓɌɘɑəɑəɌ ɐɜɟ-

ɏɚɕ ɘɑɞɚɐɔɖɚɕ ɖɚəɞɜɌɝɞəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ 

ɌəɌɗɔɓɌ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ, ɖɚɞɚɜɌɫ 

ɘɚɏɗɌ ɍɧ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɝɚɎɜɑɘɑəəɧɘ ɖɜɔɞɑ-

ɜɔɫɘ ɖɌɣɑɝɞɎɌ. ȾɌɖɚɕ ɘɑɞɚɐ ɝɔɌɗɚɏɜɌɠɔɔ ɟɒɑ 

ɝɟɥɑɝɞɎɟɑɞ ɝ 70-ɡ ɏɚɐɚɎ ɛɜɚɤɗɚɏɚ ɝɞɚɗɑɞɔɫ, ɖɚ-

ɏɐɌ ɖɚəɞɜɌɝɞəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɗɪəəɧɡ ɒɑɗɑɓ 

əɌɣɌɗɔ Ɏɧɛɚɗəɫɞɨ əɌ ɢɔɠɜɚɎɚɘ ɌəɏɔɚɏɜɌɠɑ 

[66 , 67 , 69 , 72 , 73]. Ⱥə ɛɚɗɟɣɔɗ əɌɓɎɌəɔɑ ɐɔɏɔ-

ɞɌɗɨəɚɕ ɝɔɌɗɚɏɜɌɠɔɔ (Ɍəɏɗ. digital ð ɢɔɠɜɚɎɚɕ), 
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ȼɔɝ. 1.     ȰɔɏɔɞɌɗɨəɌɫ ɝɟɍɞɜɌɖɢɔɚəəɌɫ ɝɔɌɗɚɏɜɌɠɔɫ. 

ȻɌɢɔɑəɞ Ȭ. ȰɔɌɏəɚɓ: ɛɗɑɚɘɚɜɠəɌɫ ɌɐɑəɚɘɌ ɗɑɎɚɕ ɚɖɚɗɚɟɤəɚɕ ɒɑɗɑɓɧ. ȹɚɎɚɚɍɜɌɓɚɎɌəɔɑ, ɜɌɝɛɚɗɚɒɑəəɚɑ 

Ɏ ɞɚɗɥɑ ɒɑɗɑɓɧ, ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ  Ɏ Ɏɔɐɑ ɐɑɠɑɖɞɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɌɜɑəɡɔɘɧ ɝ ɡɌɜɌɖɞɑɜəɧɘɔ ɚɖɌɕɘɗɫ-

ɪɥɔɘɔ ɛɜɚɞɚɖɌɘɔ (ɟɖɌɓɌə ɝɞɜɑɗɖɌɘɔ). Ⱦɚɣəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɎɔɝɔɞ ɚɞ ɩɞɌɛɌ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ (Ɍ - ɑ). ȮɓɌ-

ɔɘɚɝɜɌɎəɑəɔɑ ɝɔɌɗɚɏɜɌɘɘ əɌ ɜɌɓəɧɡ ɩɞɌɛɌɡ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɜɔ ɌəɌɗɔɓɑ ɐɔɏɔɞɌɗɨəɚɕ ɝɔɌɗɚɏɜɌɠɔɔ 

ɛɚɓɎɚɗɫɑɞ ɔɝɖɗɪɣɔɞɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ ɚɤɔɍɖɟ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɖɚɞɚɜɌɫ ɛɚ ɝɎɚɔɘ Ɏɚɓɘɚɒəɚɝɞɫɘ ɝɞɌɗɌ ɛɜɌɖɞɔ-

ɣɑɝɖɔ əɚɎɧɘ ɝɛɑɢɔɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ (ȼɔɝ. 1).  

 Ȯ ɚɞɗɔɣɔɑ ɚɞ ɛɜɑɐɧɐɟɥɔɡ ɘɚɐɔɠɔɖɌɢɔɕ 

ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌɠɔɔ ɐɔɏɔɞɌɗɨəɟɪ ɝɔɌɗɚ-

ɏɜɌɠɔɪ ɘɚɒəɚ ɝɣɔɞɌɞɨ ɛɜɑɢɔɓɔɚəəɧɘ ɘɑɞɚɐɚɘ 

ɐɔɌɏəɚɝɞɔɖɔ. ȮɧɝɚɖɌɫ ɞɚɣəɚɝɞɨ ɔ ɔəɠɚɜɘɌɞɔɎ-

əɚɝɞɨ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝəɚɎɌəɌ əɌ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɎɎɑɐɑəɔɫ Ɏ ɝɗɪəəɟɪ ɒɑɗɑɓɟ ɚɛɞɔ-

ɘɌɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ 

ɛɚɐ ɎɔɓɟɌɗɨəɧɘ ɠɗɪɚɜɚɝɖɚɛɔɣɑɝɖɔɘ ɖɚəɞɜɚ-

ɗɑɘ. ȰɌɒɑ ɛɜɔ ɞɌɖɚɘ Ɍɍɝɚɗɪɞəɚɘ ɛɜɑɔɘɟɥɑɝɞɎɑ 

ɔəɠɚɜɘɌɢɔɫ ɚ ɎɌɒəɧɡ ɐɑɞɌɗɫɡ ɘɚɒɑɞ ɟɞɚɣ-

əɫɞɨɝɫ ɔ ɛɑɜɑɛɜɚɎɑɜɫɞɨɝɫ ɛɜɔ ɌəɌɗɔɓɑ ɝɔɌɗɚ-

ɏɜɌɠɔɣɑɝɖɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ Ɏ ɐɔəɌɘɔɖɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ. ȮɜɌɣɟ ɐɗɫ ɛɜɔəɫɞɔɫ ɜɑɤɑəɔɕ ɘɚ-

ɏɟɞ ɍɧɞɨ ɛɜɑɐɚɝɞɌɎɗɑəɧ ɝɔɌɗɚɏɜɌɘɘɧ, ɚɞɛɑɣɌ-

ɞɌəəɧɑ əɌ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɡ ɔ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɡ ɩɞɌɛɌɡ ɠɚɜɘɔɜɚɎɌəɔɫ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ. ȶɜɚɘɑ ɞɚɏɚ, ɛɜɚɏɜɌɘɘ-

əɚɑ ɚɍɑɝɛɑɣɑəɔɑ ɛɚɓɎɚɗɫɑɞ çɟɐɌɗɔɞɨè ɔɓ-ɛɚɐ 

ɖɚəɞɜɌɝɞəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɝɗɪəəɚɕ ɒɑɗɑɓɧ 

ɛɚɐɗɑɒɌɥɔɕ ɠɚə Ɏ Ɏɔɐɑ ɖɚɝɞɑɕ ɗɔɢɌ. Ȯ ɞɌɖɚɘ 

ɖɌɣɑɝɞɎɑ ɘɑɞɚɐ ɛɚɗɟɣɔɗ əɌɓɎɌəɔɑ  ɐɔɏɔɞɌɗɨəɌɫ 

ɝɟɍɞɜɌɖɢɔɚəəɌɫ ɝɔɌɗɚɏɜɌɠɔɫ (Ɍəɏɗ. subtraction 

ð ɎɧɣɔɞɌəɔɑ). ȴ, əɌɖɚəɑɢ, ɛɜɑɚɐɚɗɑə ɝɌɘɧɕ ɚɝ-

əɚɎəɚɕ əɑɐɚɝɞɌɞɚɖ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌɠɔɔ ð 

Ɏɚɓɘɚɒəɚɝɞɨ ɌəɌɗɔɓɌ ɞɚɗɨɖɚ ɝɞɌɞɔɣəɚɏɚ ɔɓɚɍ-

ɜɌɒɑəɔɫ. ȶɌɖ ɟɒɑ ɍɧɗɚ ɚɞɘɑɣɑəɚ, ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɐɔɏɔɞɌɗɨəɚɕ ɝɔɌɗɚɏɜɌɠɔɔ əɌ ɩɖɜɌəɑ ɘɚəɔ-

ɞɚɜɌ ɔ Ɏ ɓɌɛɔɝɔ ɘɚɒəɚ əɌɍɗɪɐɌɞɨ əɑ ɞɚɗɨɖɚ 

ɛɜɚɢɑɝɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, əɚ ɔ ɩɎɌɖɟɌɢɔɪ 

ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑɛɌɜɌɞɌ ɛɚɝɗɑ ɩɖɝɞɟɍɌɢɔɔ, ɣɞɚ 

ɚɛɜɑɐɑɗɫɑɞ ɐɌəəɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɗɪə-

əɧɡ ɒɑɗɑɓ ɖɌɖ ɠɟəɖɢɔɚəɌɗɨəɧɕ ɝɚ ɓəɌɣɔɞɑɗɨ-

əɧɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ Ɏɚɓɘɚɒəɚɝɞɫɘɔ, ɔɓɟ-

ɣɔɞɨ ɖɚɞɚɜɧɑ ɑɥɑ ɛɜɑɐɝɞɚɔɞ.  

ȳɌ ɜɟɍɑɒɚɘ ɐɔɏɔɞɌɗɨəɌɫ ɝɔɌɗɚɏɜɌɠɔɫ ɟɒɑ 

ɛɜɚɣəɚ ɎɚɤɗɌ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ [55, 57 , 

63 , 70]. ȶ ɝɚɒɌɗɑəɔɪ, Ɏ ȼɚɝɝɔɔ ɐɌəəɧɕ ɘɑɞɚɐ 

ɑɥɑ əɑ ɛɚɗɟɣɔɗ ɐɚɗɒəɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ, ɡɚ-

ɞɫ əɌɣɌɗ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɔ ɔɓɟɣɌɞɨɝɫ ɑɥɑ Ɏ 

əɌɣɌɗɑ 90-ɡ ɛɜɚɤɗɚɏɚ ɎɑɖɌ ɝɚɎɘɑɝɞəɧɘɔ ɟɝɔɗɔ-

ɫɘɔ ɝɚɞɜɟɐəɔɖɚɎ ɞɚɏɐɌ ɑɥɑ ȸɚɝɖɚɎɝɖɚɏɚ ɘɑɐɔ-

ɢɔəɝɖɚɏɚ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ ɔ 

ȸɚɝɖɚɎɝɖɚɕ ɘɑɐɔɢɔəɝɖɚɕ ɌɖɌɐɑɘɔɔ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ [49, 50]. ȼɑɓɟɗɨɞɌɞɧ əɌɟɣəɧɡ ɔɝɝɗɑɐɚ-

ɎɌəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɝɔɌɗɚ-

ɏɜɌɠɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ ɖɌəɐɔɐɌɞɝɖɔɡ ɔ ɐɚɖ-

ɞɚɜɝɖɔɡ ɐɔɝɝɑɜɞɌɢɔɚəəɧɡ ɜɌɍɚɞɌɡ [9, 18 , 36 , 

52 , 41 , 44]. ȰɌɗɨəɑɕɤɔɑ ɝɚɎɘɑɝɞəɧɑ ɛɜɚɑɖɞɧ 

ɛɜɚɐɚɗɒɌɪɞɝɫ ɔ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɘɑɒɐɟ 

ȸȯȸȽȿ ɔɘ. Ȭ.ȴ. ȱɎɐɚɖɔɘɚɎɌ ɔ Ȼȸȯȸȿ ɔɘ. ȴ.ȸ. 

ȽɑɣɑəɚɎɌ. Ƚ Ɏəɑɐɜɑəɔɑɘ ɝɛɑɢɔɌɗɨəɚɕ ɌɛɛɌɜɌ-

ɞɟɜɧ ɐɔɏɔɞɌɗɨəɌɫ ɝɔɌɗɚɏɜɌɠɔɫ əɌɣɌɗɌ Ɏɧɛɚɗ-

əɫɞɨɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ  ȸȯȸȽȿ ɔɘ. Ȭ.ȴ. ȱɎ-

ɐɚɖɔɘɚɎɌ [21]. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɚɗɟɣɑə ɚɛɧɞ ɔ ɝɚɓɐɌəɌ 

əɌɟɣəɚ-ɘɑɞɚɐɔɣɑɝɖɌɫ ɍɌɓɌ ɐɗɫ Ɏəɑɐɜɑəɔɫ ɐɔɏɔ-

ɞɌɗɨəɚɕ ɝɟɍɞɜɌɖɢɔɚəəɚɕ ɝɔɌɗɚɏɜɌɠɔɔ Ɏ ɤɔɜɚ-

ɖɟɪ ɖɗɔəɔɣɑɝɖɟɪ ɛɜɌɖɞɔɖɟ əɌ ɝɘɑəɟ ɞɑɡəɚɗɚ-

ɏɔɣɑɝɖɔ ɔɓɒɔɎɤɑɕ ɝɑɍɫ ɌəɌɗɚɏɚɎɚɕ ɝɔɌɗɚɏɜɌ-

ɠɔɔ. ȶɜɚɘɑ ɞɚɏɚ, ɝɚɓɐɌəɧ ɟɝɗɚɎɔɫ ɐɗɫ ɌɎɞɚɘɌ-

ɞɔɓɔɜɚɎɌəəɚɏɚ ɌəɌɗɔɓɌ. ȼɌɓɜɌɍɚɞɌə ɍɌɓɚɎɧɕ 

ɎɌɜɔɌəɞ ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɛɚɐɐɑɜɒɖɔ 

ɛɜɔəɫɞɔɫ ɎɜɌɣɑɍəɧɡ ɜɑɤɑəɔɕ. ȰɌəəɧɕ ɔə-

ɝɞɜɟɘɑəɞ ɛɚɓɎɚɗɔɞ ɔəɞɑəɝɔɠɔɢɔɜɚɎɌɞɨ ɜɌɍɚɞɟ 

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑəɞɜɚɎ ɔ ɛɚɎɧɝɔɞɨ ɩɠɠɑɖ-

ɞɔɎəɚɝɞɨ ɎɜɌɣɑɕ əɌ ɘɑɝɞɌɡ [43, 44].  

Ȯ ɖɌɣɑɝɞɎɑ ɓɌɖɗɪɣɑəɔɫ ɘɚɒəɚ ɝɖɌɓɌɞɨ, 

ɣɞɚ ɝɔɌɗɚɏɜɌɠɔɫ, ɎɧɛɚɗəɑəəɌɫ Ɏ ɌəɌɗɚɏɚɎɚɘ 

ɜɑɒɔɘɑ, əɑ ɘɚɒɑɞ ɎɚɝɛɜɔəɔɘɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ 

ɚɍɦɑɖɞɔɎəɚɏɚ ɔɝɞɚɣəɔɖɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɚɝɞɚɫ-

əɔɔ ɝɗɪəəɧɡ ɒɑɗɑɓ. Ȯ ɝɎɫɓɔ ɝ ɛɑɜɑɡɚɐɚɘ əɌ 

ɢɔɠɜɚɎɟɪ ɌɛɛɌɜɌɞɟɜɟ ɝɗɚɒɔɗɔɝɨ ɛɜɑɐɛɚɝɧɗɖɔ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɝɔɌɗɚɏɜɌɠɔɔ Ɏ ɢɔɠɜɚɎɚɘ ɠɚɜ-

ɘɌɞɑ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɝɔɞ ɖɌɣɑɝɞɎɚ ɔɓɚɍ-

ɜɌɒɑəɔɫ. ȺɐəɌɖɚ ɘɧ ɟɎɑɜɑəɧ, ɣɞɚ ɝɚ Ɏɜɑɘɑəɑɘ 

ɝɔɌɗɚɏɜɌɠɔɫ ɍɟɐɑɞ Ɏɧɛɚɗəɫɞɨɝɫ Ɏ ɗɑɣɑɍəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɢɑəɞɜɌɡ, ɚɝəɌɥɑəəɧɡ Ɍəɏɔɚ-

ɏɜɌɠɌɘɔ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɔɏɔɞɌɗɨəɚɕ ɝɟɍ-

ɞɜɌɖɢɔɚəəɚɕ ɝɔɌɗɚɏɜɌɠɔɔ ɎɜɌɣɟ-ɜɑəɞɏɑəɚɗɚɏɟ 

ɝɗɑɐɟɑɞ ɚɝɎɚɔɞɨ ɞɑɡəɔɖɟ ɖɌɞɑɞɑɜɔɓɌɢɔɔ ɔ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ ɝɗɪəəɧɡ ɒɑɗɑɓ. ȰɌəəɟɪ ɣɌɝɞɨ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒɑɞ Ɏɧɛɚɗəɫɞɨ ɝɛɑɢɔɌɗɔɝɞ-

ɝɞɚɘɌɞɚɗɚɏ, ɎɎɑɐɑəəɧɕ Ɏ ɤɞɌɞ ɚɞɐɑɗɑəɔɫ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ. Ȯɞɚɜɚɕ ɎɌɜɔɌəɞ, ɝɟɐɫ ɛɚ ɚɛɧ-

ɞɟ, əɌɘ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ, 

ɞɌɖ ɖɌɖ ɑɏɚ ɓɌɖɗɪɣɑəɔɑ ɘɚɒɑɞ ɔɘɑɞɨ ɠɚɜɘɟ 

ɖɚəɝɟɗɨɞɌɞɔɎəɚɏɚ ɓɌɖɗɪɣɑəɔɫ ɐɗɫ ɗɑɣɌɥɑɏɚ 

ɎɜɌɣɌ. Ȼɜɔ Ɏəɑɐɜɑəɔɔ ɝɔɌɗɚɏɜɌɠɔɔ Ɏ ɛɜɌɖɞɔɖɟ 

ɚɞɐɑɗɑəɔɕ ɌəɏɔɚɏɜɌɠɔɔ ɘɚɒəɚ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ 

əɌɜɌɍɚɞɌəəɚɕ əɌɟɣəɚ-ɘɑɞɚɐɔɣɑɝɖɚɕ ɍɌɓɚɕ ɔ ɝɚ-

ɓɐɌəəɚɕ ɔəɞɑɗɗɑɖɞɟɌɗɨəɚɕ ɝɔɝɞɑɘɚɕ ɛɚɐɐɑɜɒɖɔ 

ɎɜɌɣɑɍəɧɡ ɜɑɤɑəɔɕ. ȸɑɞɚɐɔɖɌ ɐɚɗɒəɌ ɔɓɟ-

ɣɌɞɨɝɫ Ɏ ɞɑɘɌɞɔɖɑ ɛɚɝɗɑɐɔɛɗɚɘəɚɏɚ ɚɍɜɌɓɚɎɌ-

əɔɫ ɎɜɌɣɑɕ-ɜɑəɞɏɑəɚɗɚɏɚɎ. Ⱦɚɗɨɖɚ ɞɌɖɔɘ ɚɍɜɌ-

ɓɚɘ ɝɔɌɗɚɏɜɌɠɔɫ ɝɘɚɒɑɞ ɝɚɡɜɌəɔɞɨ ɝɎɚɑ ɘɟɗɨ-

ɞɔɐɔɝɢɔɛɗɔəɌɜəɚɑ ɓəɌɣɑəɔɑ Ɏ Ɏɔɐɑ ɎɌɒəɚɏɚ 

ɛɜɑɢɔɓɔɚəəɚɏɚ ɔɝɞɚɣəɔɖɌ ɔəɠɚɜɘɌɢɔɔ ɚ ɝɚɝɞɚ-

ɫəɔɔ ɝɗɪəəɧɡ ɒɑɗɑɓ ɔ ɚɝəɚɎɧ ɐɗɫ ɛɜɔəɫɞɔɫ 

ɛɜɌɎɔɗɨəɧɡ ɎɜɌɣɑɍəɧɡ ɜɑɤɑəɔɕ ɛɜɔ ɔɡ ɓɌɍɚɗɑ-

ɎɌəɔɫɡ ɔ ɜɑɌɖɞɔɎəɧɡ ɝɚɝɞɚɫəɔɫɡ.     
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ȮȺȳȹȴȶȹȺȮȱȹȴȱ ȬȹȬȷȺȯȺȮ ȽȿɁȺȲȴȷȴȵ ȲȱȮȬȾȱȷɈȹȺȵ ȸȿȽȶȿȷȬȾȿȼɇ ȿ 

ȻȬɂȴȱȹȾȺȮ Ƚ ȼȱȶȺȹȽȾȼȿȴȼȺȮȬȹȹȺȵ ȹȴȲȹȱȵ ɃȱȷɊȽȾɈɊ 
 

ȶɌɜɌɫə Ȭ.Ƚ.1, ȹɌɓɌɜɫə Ȱ.ȹ.1, Ƚɑəɪɖ Ȭ.ȹ.2, ȼɚəɖɔə ȶ.ȳ.3,  ȽəɑɏɔɜɑɎ ȷ.Ȭ.3 

 
ɝɞɌɞɨɑ ɚɛɔɝɌə ɝɚɎɜɑɘɑəəɧɕ ɛɚɐɡɚɐ ɖ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ. Ƚ ɛɚɘɚɥɨɪ ɘɑɞɚɐɚɎ ɍɔɚɘɑɞɜɔɣɑɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ȶȾ ɎɛɑɜɎɧɑ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ ɛɜɔɖɜɑɛɗɑəɔɑ ɘɧɤɢ, ɟɣɌɝɞɎɟɪɥɔɡ Ɏ ɐɎɔɒɑəɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɖ 

ɛɑɜɑɝɌɒɑəəɧɘ ɞɜɌəɝɛɗɌəɞɌɞɌɘ əɌ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɑ, ɛɜɔɘɑəɫɑɘɧɘ Ɏ ɢɑɗɫɡ ɟɝɞɜɌəɑ-

əɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɩɗɑɖɞɜɚɘɔɚɏɜɌɠɔɔ ɔ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɏəɌɞɚɏɜɌɠɔɔ ɛɚɓɎɚɗɔɗɚ ɚɍɦɑɖɞɔɎəɚ ɚɢɑəɔɞɨ ɠɟəɖɢɔɚəɌɗɨəɚɑ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɛɜɔɖɜɑɛ-

ɗɑəəɧɡ ɘɧɤɢ ɔ ɜɌɍɚɞɟ ɚɝəɚɎəɧɡ ɖɚɘɛɚəɑəɞɚɎ ɓɟɍɚ-ɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. 

 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɑɠɑɖɞ ɣɑɗɪɝɞɔ, ɟɝɞɜɌəɑəɔɑ ɐɑɠɑɖɞɌ ɏɚɗɚɎɧ, ɐɑəɞɌɗɨ-
əɌɫ ɔɘɛɗɌəɞɌɢɔɫ, ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɒɑɎɌɞɑɗɨəɚɕ ɠɟəɖɢɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖ-
ɞɌɘɔ ɣɑɗɪɝɞɑɕ, ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ ɣɑɗɪɝɞɑɕ, ɩɗɑɖ-
ɞɜɚɘɔɚɏɜɌɠɔɫ, ɖɚɘɛɨɪɞɑɜəɌɫ ɏəɌɞɚɏɜɌɠɔɫ. 

 

TENDON ANALOGUES OF MASTICATORY MUSCLES IN PATIENTS WITH  

RECONSTRUCTED MANDIBLE 

 

Karayan  A.S.1, Nazaryan  D.N.1, Senyuk A.N.2, Ronkin K.Z.3, Snegirevɞ L.A.3 
 

his article describes the modern approach to the treatment of patients with mandib u-

lar defects. It is the first time biometric methods and CT have confirmed the attac h-

ment of mus cles involved in the mandibular movements to the vascular pedicle grafts 

used in order to eliminate the jaw defects. Electromyography and gnatography a llowed us to 

objectively assess the functional recovery of attached muscles and the main comp onents of 

th e maxillodental system.  

 
Keywords: mandibular defect, head defect removal, dental implantation, re s-

toration of masticatory function in patients with jaw defects, surgical treatment of 
jaw defects, electromyography, gnatography.  

 
 
 

 

ɚɎɜɑɘɑəəɧɑ ɘɑɞɚɐɧ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ 

ɝ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɓɚəɧ ɗɔɢɌ ɛɜɑɐɟ-

ɝɘɌɞɜɔɎɌɪɞ ɛɜɔɘɑəɑəɔɑ ɗɚɝɖɟɞɚɎ ɝ ɚɝɑ-

Ɏɧɘ ɖɜɚɎɚɚɍɜɌɥɑəɔɑɘ. Ȱɗɫ ɩɞɚɏɚ ɛɜɔɘɑəɫɑɞɝɫ 

ɞɑɡəɔɖɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ 

ȳD-ɘɚɐɑɗɔɜɚɎɌəɔɫ, ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɖɚɞɚɜɚɏɚ 

ɔɓɏɚɞɌɎɗɔɎɌɪɞɝɫ ɤɌɍɗɚəɧ ɐɗɫ ɞɚɣəɚɏɚ ɓɌɍɚɜɌ 

ɖɚɝɞəɚɏɚ ɖɚɘɛɚəɑəɞɌ ɗɚɝɖɟɞɚɎ. ȽɚɎɜɑɘɑəəɧɕ 

ɛɚɐɡɚɐ ɚɍɟɝɗɚɎɗɑə ɠɟəɖɢɔɚəɌɗɨəɚɕ ɔ ɝɚɢɔɌɗɨ-

əɚ-ɩɝɞɑɞɔɣɑɝɖɚɕ ɜɑɌɍɔɗɔɞɌɢɔɑɕ ɛɌɢɔɑəɞɚɎ, 

ɟɞɜɌɞɔɎɤɔɡ ɣɌɝɞɨ ɔɗɔ Ɏɝɪ ɣɑɗɪɝɞɨ. 

ȼɌəɑɑ ɝɣɔɞɌɗɚɝɨ, ɣɞɚ ɒɑɎɌɞɑɗɨəɌɫ ɠɟəɖ-

ɢɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɛɚɐɐɑɜɒɔɎɌɑɞɝɫ ɓɌ ɝɣɑɞ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚəɧ ɝ ɝɚ-

ɡɜɌəɑəəɚɕ ɘɟɝɖɟɗɌɞɟɜɚɕ, Ɍ ɞɌɖɒɑ ɍɗɌɏɚɐɌɜɫ 

ɛɜɑɚɍɗɌɐɌəɔɪ ɘɔɘɔɣɑɝɖɚɕ ɘɟɝɖɟɗɌɞɟɜɧ. Ȯɚ-

ɛɜɚɝ ɚ ɛɜɔɖɜɑɛɗɑəɔɔ ɘɧɤɢ ɖ ɞɜɌəɝɛɗɌəɞɌɞɟ, 

ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɞɚəɟɝɌ ɘɧɤɢ ɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɕ ɌɖɞɔɎəɚɝɞɔ ɐɚ ɝɔɡ ɛɚɜ əɑ ɍɧɗ ɔɓɟɣɑə ɔ 

ɚɝɎɑɥɑə Ɏ ɗɔɞɑɜɌɞɟɜɑ. 

ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɝɞɌɎɔɗɚ ɛɑɜɑɐ ɝɚɍɚɕ 

ɓɌɐɌɣɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɍɔɚɘɑɞɜɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ 

ɚɍɝɗɑɐɚɎɌəɔɫ (ɩɗɑɖɞɜɚɘɔɚɏɜɌɠɔɔ ɔ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɏəɌɞɚɏɜɌɠɔɔ) ɝ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɝɚɝɞɚɫəɔɫ 

ɘɧɤɢ ɔ ɠɟəɖɢɔɔ ȮȹɃȽ  ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖ-

ɞɌɘɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚɝɗɑ ɖɚɝɞəɚɕ ɛɗɌɝɞɔɖɔ 

ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌɘɔ.  

Ȯ ɐɌəəɚɕ ɝɞɌɞɨɑ ɚɛɔɝɌə Ɍɗɏɚɜɔɞɘ ɖɚɘ-

ɛɗɑɖɝəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɗɑɣɑəɔɪ ɛɌɢɔɑəɞɚɎ ɝ ɐɑ-

ɠɑɖɞɌɘɔ  əɔɒəɑɕ  ɣɑɗɪɝɞɔ,  ɛɚɖɌɓɌəɧ ɖɗɔəɔɣɑ- 

Ȯ 

T 

Ƚ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 

 

1 - ȯȭȺȿ ȮȻȺ ȻɑɜɎɧɕ 

ȸȯȸȿ ɔɘ. ȴ.ȸ. Ƚɑɣɑəɚ-

ɎɌ. ȶɌɠɑɐɜɌ ɛɗɌɝɞɔɣɑ-

ɝɖɚɕ ɡɔɜɟɜɏɔɔ. 

2 - ɀȯȭȿ òɂɑəɞɜɌɗɨəɧɕ 

əɌɟɣəɚ-

ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ɔə-

ɝɞɔɞɟɞ ɝɞɚɘɌɞɚɗɚɏɔɔ ɔ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔ-

ɜɟɜɏɔɔè ȸɔəɓɐɜɌɎɌ 

ȼɚɝɝɔɔ.  

ɏ. ȸɚɝɖɎɌ, ȼɚɝɝɔɫ  

 

3 - ȭɚɝɞɚəɝɖɔɕ ɔəɝɞɔ-

ɞɟɞ ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɞɚ-

ɘɌɞɚɗɚɏɔɔ. 

ɏ. ȭɚɝɞɚə, ȽɄȬ 

1 - I.M. Sechenov First 

Moscow State Medical 

University. Chair of pla s-

tic surgery.  

2 - Central Research 

Ins titute of Dental and 

Maxillofacial Surgery.  

Moscow, Russia  

 

3 - Boston Institute of 

Aesthetic Dentistry.  

Boston, USA  
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ɝɖɔɑ ɛɜɔɘɑɜɧ ɔ ɜɑɓɟɗɨɞɌɞɧ.  

ȮɛɑɜɎɧɑ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ ɔ ɐɚɖɌɓɌəɚ, 

ɣɞɚ ɘɧɤɢɧ, ɟɣɌɝɞɎɟɪɥɔɑ Ɏ ɐɎɔɒɑəɔɫɡ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɛɜɔɖɜɑɛɗɫɪɞɝɫ ɖ ɛɑɜɑɝɌɒɑəəɧɘ 

ɞɜɌəɝɛɗɌəɞɌɞɌɘ ɔ ɔɡ ɠɟəɖɢɔɚəɌɗɨəɌɫ ɌɖɞɔɎ-

əɚɝɞɨ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɔɓɘɑəɑəɔɑɘ ɩɗɑɖɞɜɚɘɔɚ-

ɏɜɌɠɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ.  

ȴɝɞɚɜɔɫ ɛɜɚɍɗɑɘɧ. 

ȸɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɌɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɢɔɫ 

Ɏ ɢɑɗɫɡ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɣɑɗɪɝɞɑɕ Ɏ ɝɎɚɑɘ ɜɌɓ-

Ɏɔɞɔɔ əɌ əɌɤ Ɏɓɏɗɫɐ ɛɜɚɤɗɌ əɑɝɖɚɗɨɖɚ ɩɞɌɛɚɎ:   

1-ɕ ɩɞɌɛ ð ɖɌɣɑɝɞɎɑəəɚɑ Ɏɓɫɞɔɑ Ɍɟɞɚ-

ɞɜɌəɝɛɗɌəɞɌɞɌ, ɘɔəɔɘɌɗɨəɚɑ ɑɏɚ ɘɚɐɑɗɔɜɚɎɌ-

əɔɑ ɔ ɛɑɜɑəɚɝ Ɏ ɜɑɢɔɛɔɑəɞəɟɪ ɓɚəɟ. ȺɝəɚɎəɚɕ 

ɓɌɐɌɣɑɕ ɩɞɚɏɚ ɩɞɌɛɌ ɍɧɗɚ ɚɍɑɝɛɑɣɑəɔɑ ɛɜɔɒɔɎ-

ɗɑəɔɫ ɞɜɌəɝɛɗɌəɞɌɞɌ (ɝ 1978  ɛɚ 1990 ɏɏ.); 

2-ɕ ɩɞɌɛ - ɎɖɗɪɣɌɗ Ɏ ɝɑɍɫ ɍɚɗɑɑ ɖɌɣɑ-

ɝɞɎɑəəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɚɎ  ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɚɍɧɣəɧɡ ɜɑəɞɏɑəɚɏɜɌɘɘ  ɔ 

ɎɚɝɖɚɎɧɡ ɤɌɍɗɚəɚɎ. ȺɝəɚɎəɚɕ ɓɌɐɌɣɑɕ ɩɞɚɏɚ 

ɩɞɌɛɌ ɫɎɗɫɗɚɝɨ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɩɝɞɑɞɔɖɔ ɗɔɢɌ. 

ȹɌɜɟɤɑəəɌɫ  ɠɟəɖɢɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɚɝɝɞɌ- 

ȾɌɍɗɔɢɌ ʈ 1.   ɉɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɍɚɜɚɐɚɣəɧɘɔ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ (ɝɜɑɐəɑɌɜɔɠɘɑɞɔɣɑɝɖɔɑ ɓəɌɣɑəɔɫ ɛɚɞɑəɢɔɌɗɚɎ ɐɑɕɝɞɎɔɫ Ɏ ɘȮ). 

ʉʫʙʪʦʪʘʣʴʥʳʡ ʜʝʬʝʢʪ 

ʧʦʜʙʦʨʦʜʦʯʥʦʛʦ ʦʪ-

ʜʝʣʘ (N=3)  

ʇʦʪʝʥʮʠʘʣ ʚ 

ʩʦʩʪʦʷʥʠʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ 

ʇʦʪʝʥʮʠʘʣ ʚ 

ʩʦʩʪʦʷʥʠʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ (ʥʦʨʤʘ) 

ʇʦʪʝʥʮʠʘʣ ʚ 

ʩʦʩʪʦʷʥʠʠ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʦʢ-

ʢʣʶʟʠʠ 

ɸʢʪʠʚʥʦʩʪʴ 

ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ ʧʨʠ 

ʤʘʢʩʠʤʘʣʥɹʦʤ 

ʩʦʢʨʘʱʝʥʠʠ 

ɸʢʪʠʚʥʦʩʪʴ ʤʳ-

ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

ʧʨʠ ʤʘʢʩʠʤʘʣʥɹʦʤ 

ʩʦʢʨʘʱʝʥʠʠ (ʥʦʨ-

ʤʘ) 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦʡ 

ʤʳʰʮʳ ʩʣʝʚʘ  
1.7 2.8 2.6 48 120-150 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦ
 

ʤʳʰʮʳ ʩʧʨʘʚʘ 
1.6 2.8 2.6 41 120-150 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʴ-

ʥʦʡ ʤʳʰʮʳ ʩʣʝʚʘ  
1.0 2.
 1.0 30 150-200 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʴ-

ʥʦʡ ʤʳʰʮʳ ʩʧʨʘʚʘ  
1.1 2.0 1.2 48 150-200 

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʰ-

ʥʦʡ ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ 

ʙʨʶʰʢʦ) ʩʣʝʚʘ  

1.5 1.7 1.4 
  

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʰ-

ʥʦʡ ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ 

ʙʨ
ʁʢʦ) ʩʧʨʘʚʘ 

2.6 1.7 2.6 
  

 

   
 

ȾɌɍɗɔɢɌ ʈ 2.   ɉɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɚɘ ɎɑɞɎɔ ɔ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ 

ɚɞɝɟɞɝɞɎɔɑɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ (ɝɜɑɐəɑɌɜɔɠɘɑɞɔɣɑɝɖɔɑ ɓəɌɣɑəɔɫ ɛɚɞɑəɢɔɌɗɚɎ ɐɑɕ-

ɝɞɎɔɫ Ɏ ɘȮ). 

ʉʫʙʪʦʪʘʣʴʥʳʡ ʜʝʬʝʢʪ 

ʩʣʝʚʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʤʳʱʝʣʢʦʚʦʛʦ ʦʪʨʦʩʪ-

ʢʘ (N=1) 

ʇʦʪʝʥʮʠʘʣ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦ-

ʢʦʷ 

ʇʦʪʝʥʮʠʘʣ ʚ 

ʩʦʩʪʦʷʥʠʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʢʦʷ (ʥʦʨʤʘ) 

ʇʦʪʝʥʮʠʘʣ ʚ 

ʩʦʩʪʦʷʥʠʠ 

ʮʝʥʪʨʘʣʥɹʦʡ 

ʦʢʢʣʟʁʠʠ 

ɸʢʪʠʚʥʦʩʪʴ 

ʤr ʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ ʧʨʠ 

ʤʘʢʩʠʤʘʣʥɹʦʤ 

ʩʦʢʨʘʱʝʥʠʠ 

ɸʢʪʠʚʥʦʩʪʴ ʤʳ-

ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴ-

ʥʦʤ ʩʦʢʨʘʱʝʥʠʠ 

(ʥʦʨʤʘ) 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦʡ 

ʤʳhʮʳ ʩʣʝʚʘ  9.0 2.8 27.6 306 120-150 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦʡ 

ʤʳʰʮʳ ʩʧʨʘʚʘ 6.4 2.8 11.1 161 120-150 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʴ-

ʥʦʡ ʤʳʰʮʳ ʩʣʝʚʘ  2.5 2.0 3.4 16 150-200 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʴ-

ʥʦʡ ʤʳʰʮʳ ʩʧʨʘʚʘ  2.4 2.0 5.4 67 150-200 

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʰ-

ʥʦʡ ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ 

ʙʨʶhʢʦ) ʩʣʝʚʘ  

2.6 1.7 2.4 
 

 

 

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʰ-

ʥʦʡ ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ 

ʙʨʶhʢʦ) ʩʧʨʘʚʘ 

2.8 1.7 3.6 
  

 

   
 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ2 2014. ʉʪʨʘʥʠʮʘ  40 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ȾɌɍɗɔɢɌ ʈ 3.  ɉɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɍɚɜɚɐɚɣəɧɘɔ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ (ɝɜɑɐəɑɌɜɔɠɘɑɞɔɣɑɝɖɔɑ ɓəɌɣɑəɔɫ ɛɚɞɑəɢɔɌɗɚɎ ɐɑɕɝɞɎɔɫ Ɏ ɘȮ). 

ʉʫʙʪʦʪʘʣʴʥʳʡ ʜʝʬʝʢʪ  
ʪʝʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ  ʩ 
ʩʦʭʨʘʥʝʥʥʳʤ ʤʳʱʝʣʢʦ-
ʚʳʤ ʦʪʨʦʩʪʢʦʤ ( N=5). 

ʇʦʪʝʥʮʠʘʣ ʚ ʩʦ-
ʩʪʦʷʥʠʠ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʧʦ-
ʢʦʷ 

ʇʦʪʝʥʮʠʘʣ ʚ 
ʩʦʩʪʦʷʥʠʠ 
ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʦ-
ʢʦʷ (ʥʦʨʤʘ) 

ʇʦʪʝʥʮʠʘʣ ʚ 
ʩʦʩʪʦʷʥʠʠ 
ʮʝʥʪʨʘʣʴʥʦʡ 
ʦʢʢʣʟʁʠʠ 

ɸʢʪʠʚʥʦʩʪʴ 

ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ ʧʨʠ 

ʤʘʢʩʠʤʘʣʥɹʦʤ 

ʩʦʢʨʘɦ ʝʥʠʠ 

ɸʢʪʠʚʥʦʩʪʴ ʤʳ-

ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴ-

ʥʦʤ ʩʦʢʨʘɦ ʝʥʠʠ 

(ʥʦʨʤʘ) 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦʡ 
ʤʳʰʮʳ ʩʣʝʚʘ  3 2.8 4.9 70 120-150 

ʉʦʩʪʦʷʥʠʝ ʚʠʩʦʯʥʦʡ 
ʤʳʰʮʳ ʩʧʨʘʚʘ 2.9 2.8 6.0 82 120-150 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʥɹʦʡ 
ʤʳhʮ  rʩʣʝʚʘ  2.2 2.0 2.4 50 150-200 

ʉʦʩʪʦʷʥʠʝ ʞʝʚʘʪʝʣʥɹʦʡ 
ʤʳhʮ  rʩʧʨʘʚʘ  1.8 2.0 2.4 69 150-200 

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʥhʦʡ 
ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ ʙʨʶh-
ʢʦ) ʩʣʝʚʘ  

1.7 1.
 1.7 
  

ʉʦʩʪʦʷʥʠʝ ʜʚʫʙʨʶʥhʦʡ 
ʤʳʰʮʳ (ʧʝʨʝʜʥʝʝ ʙʨʶh-
ʢʦ) ʩʧʨʘʚʘ 

2.8 1.7 2.9 
  

 

   
 

 

ȼɔɝ. 1,Ɍ 

 

ȼɔɝ. 1,ɍ 

 

ȼɔɝ. 1,Ɏ 

 

ȼɔɝ. 1,ɏ 

 

ȼɔɝ. 1,ɐ 

 

ȼɔɝ. 1,ɑ 

ȼɔɝ. 1.  ȻɌɢɔɑəɞɖɌ Ȼ. 

Ɍ, ɍ ð ɀɚɞɚɏɜɌɠɔɔ Ɏəɑɤəɑɏɚ ɎɔɐɌ ɛɌɢɔɑəɞɖɔ. ȰɔɌɏəɚɓ: ɐɑɠɑɖɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɗɑɎɌ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɝɟɍ-

ɞɚɞɌɗɨəɚɕ ɜɑɓɑɖɢɔɔ ɛɚ ɛɚɎɚɐɟ ɠɔɍɜɚɝɌɜɖɚɘɧ.  

Ɏ ð ɛɜɔɖɟɝ ɛɌɢɔɑəɞɖɔ; 

ɏ, ɐ, ɑ ð ȶȾ ɔɓɚɍɜɌɒɑəɔɫ ɐɚ ɚɛɑɜɌɢɔɔ. 
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əɌɎɗɔɎɌɗɌɝɨ ɛɚɝɗɑ ɜɫɐɌ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɖɚɜɜɔ-

ɏɔɜɟɪɥɔɡ ɚɛɑɜɌɢɔɕ ɔ ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌ-

əɔɫ ɓɟɍɚɎ (ɝ 1990 ɛɚ 1995 ɏɏ.); 

3 ɩɞɌɛ - ɖɚɘɛɨɪɞɑɜəɚɑ ɘɚɐɑɗɔɜɚɎɌəɔɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɒɑɎɌɞɑɗɨəɚɕ 

ɠɟəɖɢɔɔ ɛɜɔ ɛɚɘɚɥɔ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ. ȺɝəɚɎ-

əɚɕ ɓɌɐɌɣɑɕ ɩɞɚɏɚ ɩɞɌɛɌ ɫɎɗɫɑɞɝɫ ɎɚɝɝɞɌəɚɎɗɑ-

əɔɑ ɩɝɞɑɞɔɖɔ ɗɔɢɌ ɔ ɒɑɎɌɞɑɗɨəɚɕ ɠɟəɖɢɔɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ  ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɚɛɚɗəɔ-

ɞɑɗɨəɧɡ ɖɚɜɜɔɏɔɜɟɪɥɔɡ ɚɛɑɜɌɢɔɕ (ɝ 1995 ɛɚ 

2011 ɏɏ.); 

4 ɩɞɌɛ - ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɑ ɞɚɗɨɖɚ ɔɐɑɌɗɨ-

əɚɏɚ ɛɜɔɖɟɝɌ ɔ ɝɞɌɍɔɗɔɓɌɢɔɔ ȮȹɃȽ,  əɚ ɔ 

ɟɝɞɜɌəɑəɔɑ ɐɔɝɍɌɗɌəɝɌ ɒɑɎɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌɞɟ-

ɜɧ (ɝɚɍɝɞɎɑəəɚ ɐɌəəɌɫ ɝɞɌɞɨɫ ɔ ɚɞɖɜɧɎɌɑɞ 4-ɕ 

ɩɞɌɛ ɔɝɞɚɜɔɔ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɘɔɖɜɚɡɔɜɟɜ-

ɏɔɔ). 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȺɢɑəɖɌ ɝɚɝɞɚɫəɔɫ ɘɧɤɢ, ɎɚɝɝɞɌəɚɎɗɑəɔɫ 

Ɍɘɛɗɔɞɟɐɧ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɠɟəɖ-

ɢɔɔ ȮȹɃȽ ɛɜɚɎɚɐɔɗɌɝɨ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɩɗɑɖ-

 
ȼɔɝ. 2,Ɍ 

 
ȼɔɝ. 2,ɍ 

ȼɔɝ. 2. ȶȾ ɣɑɜɑɛɌ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

Ȼɜɔɖɟɝ ɛɌɢɔɑəɞɖɔ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɔ ɍɔɘɌɖɝɔɗɗɫɜəɚɏɚ ɤɔəɔɜɚɎɌəɔɫ, ɛɚɝɞɌəɚɎɖɔ ɘɔəɔ-ɔɘɛɗɌəɞɌɞɚɎ. Ⱥɞɘɑ-

ɣɌɑɞɝɫ ɞɑəɐɑəɢɔɫ ɖ ɚɞɖɜɧɞɚɘɟ ɛɜɔɖɟɝɟ, əɑɝɘɚɞɜɫ əɌ ɞɚɣəɚɑ ɛɚɗɚɒɑəɔɑ ɞɜɌəɝɛɗɌəɞɌɞɌ Ɏ Ɏɔɝɚɣəɚɕ ɫɘɖɑ. 

 

ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

 

ȼɔɝ. 3,Ɏ 

 

ȼɔɝ. 3,ɏ 

 

ȼɔɝ. 3,ɐ 

ȼɔɝ. 3.  Ȼɜɔɖɟɝ ɛɌɢɔɑəɞɖɔ əɌ ɝɞɌɐɔɔ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɔ ɛɚɝɗɑ ɝəɫɞɔɫ ɍɜɑɖɑɞɚɎ. 
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ɞɜɚɘɔɚɏɜɌɠɔɔ, ɖɚɘɛɨɪɞɑɜəɚɕ ɏəɌɞɚɏɜɌɠɔɔ ɔ 

ɩɗɑɖɞɜɚɝɚəɚɏɜɌɠɔɔ (ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɝɔɝɞɑɘɌ 

ȸɔɚɞɜɚəɔɖɝ ȶ7). ȼɌɝɝɗɌɍɗɑəɔɑ ɘɧɤɢ ɛɜɚɎɚɐɔ-

ɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɝɎɑɜɡəɔɓɖɚɣɌɝɞɚɞəɚɕ ɩɗɑɖɞɜɚ-

əɑɕɜɚɝɞɔɘɟɗɫɢɔɔ ɘɔɚɘɚəɔɞɚɜɚɘ J5 (ȸɔɚɞɜɚ-

əɔɖɝ). 

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɘɧɤɢ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɛɚɎɑɜɡəɚɝɞəɌɫ ɩɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ 

ɣɑɞɧɜɑɡ ɏɜɟɛɛ ɘɧɤɢ: ɛɑɜɑɐəɔɡ Ɏɚɗɚɖɚə Ɏɔɝɚɣ-

əɧɡ, ɝɚɍɝɞɎɑəəɚ ɒɑɎɌɞɑɗɨəɧɡ, ɏɜɟɐɔəəɚ-

ɖɗɪɣɔɣəɚ-ɝɚɝɢɑɎɔɐəɧɡ ɘɧɤɢ ɔ ɛɑɜɑɐəɑɏɚ 

ɍɜɪɤɖɌ ɐɎɟɍɜɪɤəɚɕ ɘɧɤɢɧ Ɏ ɝɚɝɞɚɫəɔɔ ɠɔ-

ɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɖɚɫ, ɘɌɖɝɔɘɌɗɨəɚɏɚ ɝɒɌɞɔɫ. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɏəɌɞɚɏɜɌɠɔɫ ɛɜɚɎɚɐɔɗɌɝɨ ɐɗɫ 

ɚɢɑəɖɔ Ɍɘɛɗɔɞɟɐɧ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɔ ɡɌɜɌɖɞɑɜɌ ɞɜɌɑɖɞɚɜɔɔ ɚɞɖɜɧɎɌəɔɫ ɔ ɓɌɖɜɧ-

ɎɌəɔɫ ɜɞɌ. ȹɑɖɚɞɚɜɧɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ ɩɗɑɖɞɜɚɝɚəɚɏɜɌɠɔɫ  ɝ ɢɑɗɨɪ ɚɢɑəɖɔ ɤɟ-

ɘɚɎ Ɏ ɚɍɗɌɝɞɔ ȮȹɃȽ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȼɚɝɗɑ ɛɚɗɚɒɔɞɑɗɨəɧɡ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌ-

ɢɔɕ (35 ɛɌɢɔɑəɞɚɎ ɔɓ 39) ɝ 2010 ɛɚ 2012 ɏɏ. ɝ 

ɢɑɗɨɪ ɟɝɞɜɌəɑəɔɫ əɔɒəɑɣɑɗɪɝɞəɧɡ ɐɑɠɑɖɞɚɎ, 

ɘɧ ɔɝɝɗɑɐɚɎɌɗɔ ɝɚɝɞɚɫəɔɑ ɖɚɝɞəɚɕ ɞɖɌəɔ əɔɒ-

əɑɕ ɣɑɗɪɝɞɔ əɌ ȶȾ ɔɓɚɍɜɌɒɑəɔɫɡ ɔ ɚɜɞɚɛɌəɞɚ-

ɘɚɏɜɌɘɘɌɡ, ɝɚɝɞɚɫəɔɑ ɘɧɤɢ əɌ ȸȽȶȾ ɔɓɚɍɜɌ-

ɒɑəɔɫɡ Ɏ ɘɫɏɖɚɞɖɌəɚɘ ɜɑɒɔɘɑ ɔ ɠɟəɖɢɔɚəɌɗɨ-

əɚɑ ɝɚɝɞɚɫəɔɑ əɌ ɌɛɛɌɜɌɞɑ ȶ7. 

Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ ɐɑɠɑɖɞɌ ɔɝɝɗɑɐɚ-

ɎɌɗɔɝɨ ɞɑ ɘɧɤɢɧ, ɖɚɞɚɜɧɑ ɐɚɗɒəɧ Ɏ əɚɜɘɑ 

ɜɌɝɛɚɗɌɏɌɞɨɝɫ Ɏ ɓɚəɑ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɢɔɔ. Ȼɚ-

ɝɗɑ ɟɝɞɜɌəɑəɔɫ ɛɚɐɍɚɜɚɐɚɣəɧɡ ɐɑɠɑɖɞɚɎ ɘɧ 

ɔɓɟɣɌɗɔ ɝɚɝɞɚɫəɔɑ ɐɎɟɍɜɪɤəɚɕ, ɣɑɗɪɝɞəɚ-

ɛɚɐɦɫɓɧɣəɚɕ ɘɧɤɢ. Ȼɚɝɗɑ ɟɝɞɜɌəɑəɔɫ ɐɑɠɑɖ-

ɞɚɎ Ɏ ɛɜɚɑɖɢɔɔ ɎɑɞɎɔ ɔ ɟɏɗɌ ɝ əɌɗɔɣɔɑɘ ɘɧ-

ɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔɓɟɣɌɗɚɝɨ 

ɝɚɝɞɚɫəɔɑ ɝɚɍɝɞɎɑəəɚ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ, ɘɑ-

ɐɔɌɗɨəɚ-ɖɜɧɗɚɎɔɐəɧɡ ɘɧɤɢ, Ɏɔɝɚɣəɧɡ ɘɧɤɢ. 

Ȼɚɝɗɑ ɟɝɞɜɌəɑəɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɍɑɓ əɌɗɔɣɔɫ ɘɧɥɑɗɖɚɎɧɡ ɚɞɜɚɝɞɖɚɎ ɔɓɟɣɌɗɔɝɨ 

ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ, ɘɑɐɔɌɗɨəɚ-ɖɜɧɗɚɎɔɐəɧɑ, 

Ɏɔɝɚɣəɧɑ ɘɧɤɢɧ. 

Ȭɍɝɚɗɪɞəɚ Ɏɚ Ɏɝɑɡ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑ-

əɔɫɡ ɛɜɔ ɔɓɟɣɑəɔɔ əɌ ȸȽȶȾ Ɏ ɘɫɏɖɚɞɖɌəɚɘ 

ɜɑɒɔɘɑ ɝɛɟɝɞɫ 4-6 ɘɑɝɫɢɑɎ ɚɞɘɑɣɌɗɚɝɨ ɝɌɘɚ-

ɛɜɚɔɓɎɚɗɨəɚɑ ɛɜɔɖɜɑɛɗɑəɔɑ ɘɧɤɢ (ɛɚɐɍɚɜɚ-

ɐɚɣəɌɫ, ɒɑɎɌɞɑɗɨəɌɫ, ɣɑɗɪɝɞəɚ-ɛɚɐɦɫɓɧɣəɌɫ) ɖ 

ɛɑɜɑɝɌɒɑəəɧɘ ɞɜɌəɝɛɗɌəɞɌɞɌɘ Ɏ ɌəɌɞɚɘɔɣɑɝɖɔ 

ɍɗɔɓɖɔɡ ɛɚ ɗɚɖɌɗɔɓɌɢɔɔ ɓɚəɌɡ. Ȼɜɔ ɜɑɓɑɖɢɔɫɡ 

ɐɌəəɧɑ ɘɧɤɢɧ ɚɞɝɑɛɌɜɚɎɧɎɌɪɞɝɫ ɚɞ ɘɑɝɞ 

ɛɜɔɖɜɑɛɗɑəɔɫ əɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, Ɏ ɜɫɐɑ ɝɗɟ-

ɣɌɑɎ ɣɌɝɞɔɣəɚ ɔɝɝɑɖɌɪɞɝɫ, Ɍ ɛɜɔ ɛɑɜɑɝɌɐɖɑ 

ɞɜɌəɝɛɗɌəɞɌɞɚɎ əɌ ɝɚɝɟɐɔɝɞɚɕ əɚɒɖɑ ɛɜɔɤɔ-

ɎɌəɔɑ ɐɌəəɧɡ ɘɧɤɢ Ɏ ɌəɌɞɚɘɔɣɑɝɖɚɑ ɛɚɗɚɒɑ-

əɔɑ ɘɚɒɑɞ əɌɜɟɤɔɞɨ ɖɜɚɎɚɝəɌɍɒɑəɔɑ ɘɧɤɑɣ-

əɚɕ ɘɟɠɞɧ; Ɏ ɝɎɫɓɔ ɝ ɩɞɔɘ Ɍɍɝɚɗɪɞəɚ ɛɜɔ Ɏɝɑɡ  

 

ȼɔɝ. 4,Ɍ 

 

ȼɔɝ. 4,ɍ 

 
ȼɔɝ. 4,Ɏ 

ȼɔɝ. 4. Ƚɛɟɝɞɫ 6 ɘɑɝɫɢɑɎ ɛɌɢɔɑəɞɖɑ ɎɧɛɚɗəɑəɌ ɐɑəɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ ɛɚ ɓɌɜɌəɑɑ ɔɓɏɚɞɚɎɗɑə-

əɚɘɟ ɤɌɍɗɚəɟ. 
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ȼɔɝ. 5,Ɏ 

ȼɔɝ. 5. ȿɝɞɌəɚɎɗɑəɧ ɠɚɜɘɔɜɚɎɌɞɑɗɔ (Ɍ) ɔ Ɏɧɛɚɗəɑəɚ Ɏɜɑɘɑəəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɝ ɚɛɚɜɚɕ əɌ 

ɔɘɛɗɌəɞɌɞɌɡ (ɍ, Ɏ). 
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ɚɛɑɜɌɢɔɫɡ ɘɧɤɢɧ ɚɝɞɌɎɌɗɔɝɨ ɝɎɚɍɚɐəɧɘɔ Ɏ 

ɘɑɝɞɌɡ ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɛɜɔɖɜɑɛɗɑəɔɫ ɖ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ.     

ȹɌ ɌɛɛɌɜɌɞɑ ȶ7 ɘɧ ɛɜɚɎɑɗɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

15 ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓəɚɚɍɜɌɓəɧɘɔ ɐɑɠɑɖɞɌɘɔ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɠɔɖɝɔɜɚɎɌɗɔ ɜɑɓɟɗɨɞɌɞ Ɏ 

ɞɌɍɗɔɢɧ; ɐɌəəɧɑ ɘɧɤɢɧ əɑ ɞɚɗɨɖɚ ɔɘɑɗɔ ɘɑɝɞɌ 

ɛɜɔɖɜɑɛɗɑəɔɫ əɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘɌɡ, 

əɚ ɔ ɎɧɐɌɎɌɗɔ ɛɚɞɑəɢɔɌɗ ɐɑɕɝɞɎɔɫ, ɣɞɚ ɐɚɖɌ-

ɓɧɎɌɑɞ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɘɧɤɢ. 

Ȼɜɔ ɛɚɐɍɚɜɚɐɚɣəɧɡ ɐɑɠɑɖɞɌɡ (ȾɌɍɗ. ʈ1) 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɚɞɘɑɣɌɗɚɝɨ ɛɜɔɖɜɑɛɗɑəɔɑ  

ɐɎɟɍɜɪɤəɚɕ ɔ ɣɑɗɪɝɞəɚ-ɛɚɐɦɫɓɧɣəɚɕ ɘɧɤɢ, 

ɝɚɍɝɞɎɑəəɚ ɚɞɎɑɣɌɪɥɔɡ ɓɌ ɚɛɟɝɖɌəɔɑ ɐəɌ ɛɚɗɚ-

ɝɞɔ ɛɜɔ ɑɏɚ ɚɞɖɜɧɎɌəɔɔ ɔ ɛɚɐəɔɘɌəɔɔ ɐəɌ ɜɞɌ 

ɛɜɔ ɏɗɚɞɌəɔɔ. Ȼɜɔ ɩɞɚɘ ɛɚɞɑəɢɔɌɗ ɐɑɕɝɞɎɔɫ 

ɐɎɟɍɜɪɤəɚɕ ɘɧɤɢɧ ɝɚ ɝɞɚɜɚəɧ ɜɑɖɚəɝɞɜɟɔɜɚ-

ɎɌəəɚɕ ɣɌɝɞɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɍɧɗ ɍɗɔɓɚɖ ɖ 

ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ əɚɜɘɑ. ȻɚɖɌɓɌɞɑɗɔ ɛɚɞɑəɢɔɌ-

ɗɚɎ  Ɏɔɝɚɣəɚɕ  ɔ  ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɍɧɗɔ ɝəɔ- 

 

ȼɔɝ. 6,Ɍ 

 

ȼɔɝ. 6,ɍ 

ȼɔɝ. 6. ȶȾ ɛɌɢɔɑəɞɌ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɘɧɤɢ. 

ȺɞɘɑɣɌɑɞɝɫ ɛɜɔɖɜɑɛɗɑəɔɑ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɖ ɖɚɝɞəɚɘɟ ɖɚɘɛɚəɑəɞɟ ɜɌəɑɑ ɛɑɜɑɝɌɒɑəəɚɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ 

ɝɗɑɎɌ.   

 

ȼɔɝ. 7,Ɍ 

 

ȼɔɝ. 7,ɍ 

ȼɔɝ. 7. ȶȾ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȺɍɜɌɓɚɎɌəɔɑ Ɏɑəɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ. 
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ɒɑəɧ. 

Ȯ ɞɌɍɗɔɢɑ ʈ2 ɚɛɔɝɌəɚ ɝɚɝɞɚɫəɔɑ ɘɧɤɢ 

ɛɜɔ ɝɟɍɞɚɞɌɗɨəɧɡ ɐɑɠɑɖɞɌɡ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɍɑɓ ɝɚɡɜɌəɔɎɤɑɏɚɝɫ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ, ɛɜɔ 

ɖɚɞɚɜɧɡ ɚɞɘɑɣɌɑɞɝɫ (ɛɜɔ ɟɝɜɑɐəɑəəɧɡ ɓəɌɣɑ-

əɔɫɡ) Ɍɝɔɘɘɑɞɜɔɫ Ɏ ɠɟəɖɢɔɚəɌɗɨəɚɕ ɌɖɞɔɎəɚ-

ɝɞɔ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ: ɞɚ ɑɝɞɨ Ɏ ɘɑɝɞɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ ɛɜɔɖɜɑɛɔɎɤɌɫɝɫ ɒɑɎɌɞɑɗɨəɌɫ ɘɧɤ-

ɢɌ, ɍɑɓɟɝɗɚɎəɚ, ɝɗɌɍɑɑ, ɣɑɘ ɝɚ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚ-

əɧ; ɚɐəɌɖɚ ɎɔɝɚɣəɌɫ ɘɧɤɢɌ ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ 

ɝɞɚɜɚəɧ ɔɘɑɑɞ ɍɚɗɨɤɔɕ ɛɚɞɑəɢɔɌɗ ɐɑɕɝɞɎɔɫ, 

ɣɑɘ ɝɚ ɓɐɚɜɚɎɚɕ. ȹɌɘɔ ɐɌəəɧɕ ɠɌɖɞɚɜ ɘɚɒɑɞ 

ɍɧɞɨ ɚɍɦɫɝəɑə ɖɌɖ ɖɚɘɛɑəɝɌɞɚɜəɧɕ ɘɑɡɌəɔɓɘ 

ɐɗɫ ɛɚɗəɚɢɑəəɚɏɚ ɠɟəɖɢɔɚəɔɜɚɎɌəɔɫ ɒɑɎɌ-

ɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. 

Ȼɜɔ ɐɑɠɑɖɞɌɡ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ (ȾɌɍɗ. 

ʈ3) ɝ ɝɚɡɜɌəɑəəɧɘ ɘɧɥɑɗɖɚɎɧɘ ɚɞɜɚɝɞɖɚɘ 

ɚɞɘɑɣɌɗɚɝɨ ɛɜɔɖɜɑɛɗɑəɔɑ ɒɑɎɌɞɑɗɨəɧɡ ɔ  ɐɎɟɍ-

ɜɪɤəɧɡ ɘɧɤɢ. Ȯ ɚɍɝɗɑɐɚɎɌəəɚɕ ɏɜɟɛɛɑ ɍɚɗɨ-

əɧɡ ɝɚɝɞɚɫəɔɑ ɛɜɔɖɜɑɛɔɎɤɔɡɝɫ ɘɧɤɢ ɍɧɗɚ 

ɍɗɔɓɖɚ ɖ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɕ əɚɜɘɑ.                      

Ȼɜɔɘɑɜɧ ɖɗɔəɔɣɑɝɖɔɡ əɌɍɗɪɐɑəɔɕ.  

ȻɌɢɔɑəɞɖɌ Ȼ. ɛɚɝɞɟɛɔɗɌ Ɏ ɖɗɔəɔɖɟ 

12.11.2010 ɏ. ɝ ɐɔɌɏəɚɓɚɘ: ɐɑɠɑɖɞ əɔɒəɑɕ ɣɑ-

ɗɪɝɞɔ ɝɗɑɎɌ, ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɝɟɍɞɚɞɌɗɨəɚɕ ɜɑ-

ɓɑɖɢɔɔ ɛɚ ɛɚɎɚɐɟ ɠɔɍɜɚɝɌɜɖɚɘɧ, Ɍɝɔɘɘɑɞɜɔɫ 

ɗɔɢɌ, əɌɜɟɤɑəɔɫ ɒɑɎɌɞɑɗɨəɚɕ ɠɟəɖɢɔɔ (ȼɔɝ. 1 

(Ɍ ð ɑ)).  

 

ȼɔɝ. 8 

 

ȼɔɝ. 9 

ȼɔɝ. 8.  ɉȸȯ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ ɐɚ ɜɌɝɝɗɌɍɗɑəɔɫ.  

ȳəɌɣɔɞɑɗɨəɧɕ ɏɔɛɑɜɞɚəɟɝ ɛɑɜɑɐəɔɡ Ɏɚɗɚɖɚə Ɏɔɝɚɣəɧɡ 

ɘɧɤɢ. 

ȼɔɝ. 9.  ɉȸȯ ɛɚɝɗɑ ɩɗɑɖɞɜɚəɑɕɜɚɝɞɔɘɟɗɫɢɔɔ.  

Ⱦɚəɟɝ Ɏɝɑɡ ɏɜɟɛɛ ɘɧɤɢ ɝɍɌɗɌəɝɔɜɚɎɌə ɔ ɛɚɖɌɓɌɞɑ-

ɗɔ ɓəɌɣɔɞɑɗɨəɚ əɔɒɑ. Ȼɜɔ ɝɘɧɖɌəɔɔ ɓɟɍɚɎ ɞɚəɟɝ Ɏɔ-

ɝɚɣəɧɡ ɔ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɛɚɎɧɤɌɑɞɝɫ. 

 

ȼɔɝ. 10 

 

ȼɔɝ. 11 

ȼɔɝ. 10.  ɉȸȯ ɝɒɌɞɔɫ. 

Ɂɚɜɚɤɑɑ ɎɚɎɗɑɣɑəɔɑ ɘɧɤɑɣəɧɡ Ɏɚɗɚɖɚə Ɏɔɝɚɣəɧɡ 

ɘɧɤɢ Ɏ ɠɟəɖɢɔɪ ɔ ɝəɔɒɑəəɚɑ ɎɚɎɗɑɣɑəɔɑ ɘɧɤɑɣəɧɡ 

Ɏɚɗɚɖɚə ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ, ɚɝɚɍɑəəɚ ɝɗɑɎɌ. 

ȼɔɝ. 11. ɉȸȯ ɝɒɌɞɔɫ ɛɚɝɗɑ ɩɗɑɖɞɜəɑɕɜɚɝɞɔɘɟ-

ɗɫɢɔɔ. 

ȿɎɑɗɔɣɑəɔɑ ɎɚɎɗɑɣɑəɔɫ Ɏ ɠɟəɖɢɔɪ ɘɧɤɑɣəɧɡ Ɏɚɗɚ-

ɖɚə ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ. 
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ȹɑɝɘɚɞɜɫ əɌ ɞɚɣəɚɑ ɝɚɍɗɪɐɑəɔɑ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ, ɘɧ ɝɞɚɗɖəɟɗɔɝɨ ɝ 

ɞɑɘ, ɣɞɚ ɛɜɔɖɟɝ ɛɌɢɔɑəɞɖɔ ɝɞɌɗ əɌɜɟɤɌɞɨɝɫ əɌ 

Ɏɞɚɜɧɑ ɝɟɞɖɔ ɓɌ ɝɣɑɞ ɝɚɡɜɌəɑəɔɫ ɏɔɛɑɜɠɟəɖɢɔɔ 

ɘɧɤɢ əɌ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚəɑ ɔ ɚɞɝɟɞɝɞɎɔɫ əɚɜ-

ɘɌɗɨəɚɕ ɘɧɤɑɣəɚɕ ɠɟəɖɢɔɔ əɌ ɝɞɚɜɚəɑ ɐɑɠɑɖ-

ɞɌ. 

ȭɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɚɜɜɑɖɢɔɫ ɛɜɔɖɟɝɌ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ əɑɝɦɑɘəɚɕ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɕ ɞɑɡ-

əɔɖɔ ɔ ɎɎɑɐɑəɔɑɘ ɍɚɞɟɗɚɞɚɖɝɔəɌ Ɏ ɚɍɗɌɝɞɨ ɒɑ-

ɎɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɓɐɚɜɚɎɚɕ ɝɞɚɜɚəɧ ɐɚ 

ɛɚɗɟɣɑəɔɫ ɘɌɖɝɔɘɌɗɨəɚɏɚ ɠɔɝɝɟɜəɚ-

ɍɟɏɚɜɖɚɎɚɏɚ ɖɚəɞɌɖɞɌ (ȼɔɝ. 3 (Ɍ ð ɐ)). 

ȷɑɣɑəɔɑ ɍɧɗɚ ɓɌɎɑɜɤɑəɚ ɛɜɔɘɑəɑəɔɑɘ 

əɑɝɦɑɘəɚɕ ɚɜɞɚɛɑɐɔɣɑɝɖɚɕ ɖɚəɝɞɜɟɖɢɔɔ əɌ ɔɘ-

ɛɗɌəɞɌɞɌɡ, ɚɝɚɍɑəəɚɝɞɨɪ ɖɚɞɚɜɚɕ ɫɎɗɫɑɞɝɫ 

ɛɜɔɘɑəɑəɔɑ ɔɝɖɟɝɝɞɎɑəəɚɕ ɐɑɝəɧ Ɏ ɝɔɗɟ ɞɚɏɚ, 

ɣɞɚ ɎɚɝɝɚɓɐɌəəɧɕ ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ əɔɒɑ 

ɑɝɞɑɝɞɎɑəəɚɏɚ. 

Ȼɚɝɗɑ əɑɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ Ɏɧɛɚɗ-

əɑəɌ ȸȽȶȾ ɝ ɘɫɏɖɚɞɖɌəɧɘ ɜɑɒɔɘɚɘ ɔ ɎɧɫɎɗɑ-

əɚ, ɣɞɚ ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ ɝ ɛɌɞɚɗɚɏɔɣɑɝɖɚɕ 

ɝɞɚɜɚəɧ ɛɜɔɖɜɑɛɔɗɔɝɨ ɖ ɖɚɝɞəɚɘɟ ɖɚɘɛɚəɑəɞɟ 

ɞɜɌəɝɛɗɌəɞɌɞɌ (ȼɔɝ. 6 (Ɍ, ɍ)). 

ȯɑɞɑɜɚɞɔɛɔɣɑɝɖɌɫ ɚɝɞɑɚɔəɐɟɖɢɔɫ ɚɞɘɑɣɑ-

əɌ 90 % ɛɌɢɔɑəɞɚɎ ɝ ɐɑɠɑɖɞɌɘɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ ɝ ɚɞɝɟɞɝɞɎɔɑɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ Ɏ Ɏɔɐɑ 

ɚɍɜɌɓɚɎɌəɔɫ Ɏɑəɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ əɌ ɘɌɗɚɍɑɜɢɚ-

Ɏɚɕ ɖɚɝɞɔ. ȺɍɜɌɓɚɎɌəɔɑ Ɏɑəɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ 

ɘɚɒɑɞ ɍɧɞɨ ɚɍɦɫɝəɑəɚ ɗɔɍɚ ɛɜɔɖɜɑɛɗɑəɔɑɘ Ɏɔ-

ɝɚɣəɚɕ ɘɧɤɢɧ ɔ ɚɍɜɌɓɚɎɌəɔɑɘ ɖɚɝɞəɚɏɚ Ɏɧɜɚ-

ɝɞɌ, ɗɔɍɚ ɚɖɚɝɞɑəɑəɔɑɘ ɝɟɡɚɒɔɗɔɫ ɛɜɔɖɜɑɛɔɎ-

ɤɑɕɝɫ ɘɧɤɢɧ (ȼɔɝ. 7 (Ɍ, ɍ)). 

Ƚ ɢɑɗɨɪ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ ɘɧɤɢ ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɍɔɚɘɑɞɜɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɝɔɝɞɑɘɧ ȸɔɚɞɜɚəɔɖɝ ȶ7. 

ɉɗɑɖɞɜɚɘɔɚɏɜɌɠɔɫ ɎɧɫɎɔɗɌ ɓəɌɣɔɘɧɕ 

ɏɔɛɑɜɞɚəɟɝ ɛɑɜɑɐəɔɡ Ɏɚɗɚɖɚə Ɏɔɝɚɣəɧɡ ɘɧɤɢ 

ɝɛɜɌɎɌ ɔ ɝɗɑɎɌ, ɛɜɔɣɑɘ ɝɛɜɌɎɌ ɝɜɑɐəɔɑ ɓəɌɣɑ-

əɔɫ ɉȸȯ ɍɧɗɔ əɌ 23% ɍɚɗɨɤɑ, ɣɑɘ ɝɗɑɎɌ (ȼɔɝ. 

8). ɉɞɚ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɐɔɝɞɌɗɨəɧɘ ɛɚɗɚ-

ɒɑəɔɑɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɝəɔɒɑəɔɑɘ Ɏɧɝɚɞɧ 

ɛɜɔɖɟɝɌ, Ɍ ɞɌɖɒɑ ɝ ɞɑɘ, ɣɞɚ Ɏɔɝɚɣəɧɑ ɘɧɤɢɧ 

ɍɑɜɟɞ əɌ ɝɑɍɫ ɣɌɝɞɨ əɌɏɜɟɓɖɔ, ɚɍɧɣəɚ ɛɜɔɡɚɐɫ-

ɥɑɕɝɫ əɌ ɒɑɎɌɞɑɗɨəɧɑ ɘɧɤɢɧ.    

ȮɌɒəɧɘ ɠɌɖɞɚɜɚɘ ɫɎɔɗɚɝɨ ɛɚɎɧɤɑəɔɑ 

ɉȸȯ ɌɖɞɔɎəɚɝɞɔ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ ɛɜɔ ɝɘɧ-

ɖɌəɔɔ ɓɟɍəɧɡ  ɜɫɐɚɎ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɝɛɚɝɚɍəɚ-

ɝɞɔ ɛɜɔɖɜɑɛɗɑəəɚɕ ɒɑɎɌɞɑɗɨəɚɕ ɘɧɤɢɧ ɟɎɑɗɔ-

ɣɔɎɌɞɨ ɝɎɚɪ ɌɖɞɔɎəɚɝɞɨ. Ȼɚɝɗɑ 60 ɘɔəɟɞ ɟɗɨ-

ɞɜɌəɔɓɖɚɣɌɝɞɚɞəɚɕ ɩɗɑɖɞɜɚəɑɕɜɚɝɞɔɘɟɗɫɢɔɔ 

ɘɧɤɢ, ɔəəɑɜɎɔɜɟɑɘɧɡ ɞɜɚɕəɔɣəɧɘ, ɗɔɢɑɎɧɘ 

ɔ ɐɚɍɌɎɚɣəɧɘ əɑɜɎɌɘɔ, ɝ ɛɚɘɚɥɨɪ ȸɔɚɘɚəɔ-

ɞɚɜɌ J5 (ȸɔɚɞɜɚəɔɖɝ) ɩɗɑɖɞɜɚɘɔɏɜɌɠɔɫ ɛɚɖɌɓɌ-

ɗɌ ɝəɔɒɑəɔɑ ɞɚəɟɝɌ Ɏɝɑɡ ɣɑɞɧɜɑɡ ɏɜɟɛɛ ɘɧɤɢ 

ɔ ɎɧɜɌɎəɔɎɌəɔɑ ɛɚɖɌɓɌɞɑɗɑɕ ɉȸȯ ɛɜɌɎɚɕ ɔ ɗɑ-

Ɏɚɕ ɝɞɚɜɚəɧ (ȼɔɝ. 9). 

ȾɌɖɌɫ ɜɑɌɖɢɔɫ ɘɧɤɢ əɌ ɩɗɑɖɞɜɚ-

əɑɕɜɚɝɞɔɘɟɗɫɢɔɪ ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ ɔɡ 

ɏɔɛɑɜɞɚəɟɝ ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌə ɝ əɑɛɜɌɎɔɗɨəɧɘ 

ɛɚɗɚɒɑəɔɑɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ, əɌɜɟɤɑəɔɑɘ ɚɖ-

ɖɗɪɓɔɔ. Ⱦɑɝɞ əɌ ɘɌɖɝɔɘɌɗɨəɚɑ ɝɒɌɞɔɑ ɛɚɖɌɓɌɗ 

ɓəɌɣɔɞɑɗɨəɚɑ ɚɞɝɞɌɎɌəɔɑ Ɏ ɎɚɎɗɑɣɑəɔɔ ɘɧɤɑɣ-

əɧɡ Ɏɚɗɚɖɚə Ɏ ɠɟəɖɢɔɪ əɌ ɝɞɚɜɚəɑ ɐɑɠɑɖɞɌ. 

ȺɐəɌɖɚ ɛɚɝɗɑ ɜɌɝɝɗɌɍɗɑəɔɑ ɛɚɎɞɚɜəɧɕ ɞɑɝɞ ɛɚ-

ɖɌɓɌɗ ɟɎɑɗɔɣɑəɔɑ ɎɚɎɗɑɣɑəɔɫ ɘɧɤɑɣəɧɡ Ɏɚɗɚ-

ɖɚə əɌ ɝɞɚɜɚəɑ ɐɑɠɑɖɞɌ ɛɚɣɞɔ Ɏ 2 ɜɌɓɌ (ȼɔɝ. 

10).  

ȻɚɐɚɍəɌɫ ɜɑɌɖɢɔɫ ɘɧɤɢ əɌ ɩɗɑɖɞɜɚ-

əɑɕɜɚɝɞɔɘɟɗɫɢɔɪ ɐɌɑɞ Ɏɝɑ ɚɝəɚɎɌəɔɫ ɜɌɝɝɣɔ-

ɞɧɎɌɞɨ əɌ ɡɚɜɚɤɔɕ ɛɜɚɏəɚɓ Ɏ ɎɚɝɝɞɌəɚɎɗɑəɔɔ 

ɠɟəɖɢɔɔ ɘɧɤɢ, ɛɜɔɖɜɑɛɗɑəəɧɡ ɖ ɞɜɌəɝɛɗɌə-

ɞɌɞɟ.  

ȶɚɘɛɨɪɞɑɜəɚɑ ɝɖɌəɔɜɚɎɌəɔɑ ɐɎɔɒɑəɔɫ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɧɫɎɔɗɚ əɑɓəɌɣɔɞɑɗɨəɚɑ ɚɏɜɌ-

əɔɣɑəɔɑ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ, ɜɑɓɖɚɑ ɝɘɑɥɑəɔɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɗɑɎɚ (əɌ 12 ɘɘ), ɣɞɚ ɘɚɒɑɞ 

ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɚɞɝɟɞɝɞɎɔɑɘ əɚɜɘɌɗɨəɚɏɚ ɝɟɝɞɌ-

ɎɌ ɝɗɑɎɌ, Ɍ ɞɌɖɒɑ ɐɔɝɞɌɗɨəɧɕ ɝɐɎɔɏ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ ɍɧɞɨ ɜɑɓɟɗɨɞɌɞɚɘ 

ɥɑɗɣɖɌ Ɏ ɛɜɌɎɚɘ ɝɟɝɞɌɎɑ ɎɝɗɑɐɝɞɎɔɑ ɜɚɞɌɢɔɔ 

ɤɑɕəɧɡ ɛɚɓɎɚəɖɚɎ ɔ ɛɑɜɑɐəɑɏɚ ɛɚɗɚɒɑəɔɫ ɏɚ-

ɗɚɎɧ (ȼɔɝ. 11, ȼɔɝ. 12). 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ȶȾ 

ɔ ɍɔɚɘɑɞɜɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɘɧ ɘɚɒɑɘ ɏɚ-

Ɏɚɜɔɞɨ ɚ ɞɚɘ, ɣɞɚ ɟ ɐɌəəɚɕ ɛɌɢɔɑəɞɖɔ əɌɍɗɪɐɌ-

ɗɚɝɨ əɑ ɞɚɗɨɖɚ ɛɜɔɖɜɑɛɗɑəɔɑ ɘɧɤɢ ɖ ɞɜɌəɝ-

ɛɗɌəɞɌɞɟ, əɚ ɔ ɔɡ ɠɟəɖɢɔɫ. 

ȻɌɢɔɑəɞɖɌ ȶ., 33 ɏɚɐɌ, ɛɚɝɞɟɛɔɗɌ 

23.05.2011 ɏɚɐɌ ɝ ɐɔɌɏəɚɓɚɘ: ɌɘɑɗɚɍɗɌɝɞɚɘɌ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɚɞɐɑɗɌ (ȼɔɝ. 

13 (Ɍ ð ɑ), ȼɔɝ. 14 (Ɍ ð ɑ)).  

Ƀɑɜɑɓ 2 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɌɢɔɑəɞɖɑ 

Ɏɧɛɚɗəɑəɚ Ɏɜɑɘɑəəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɛɜɔ ɛɚ-

ɘɚɥɔ ɍɪɏɑɗɨəɚɕ ɖɚəɝɞɜɟɖɢɔɔ. ȭɗɌɏɚɐɌɜɫ ɚɞ-

ɝɟɞɝɞɎɔɪ əɌɏɜɟɓɖɔ ɛɜɚɞɑɓəɧɘ ɗɚɒɑɘ əɌ ɞɜɌəɝ-

ɛɗɌəɞɌɞ, ɘɧ ɔɓɍɑɒɌɗɔ ɖɌɖɔɡ-ɗɔɍɚ ɛɜɚɍɗɑɘ Ɏ 

ɛɑɜɔɚɐɑ əɚɤɑəɔɫ ɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɌ (ȼɔɝ. 15 (Ɍ ð 

Ɏ)). 

Ƀɑɜɑɓ  4  ɘɑɝɫɢɌ  ɛɌɢɔɑəɞɖɑ   ɟɝɞɌəɚɎɗɑəɧ  

 

ȼɔɝ. 12. ȶɚɘɛɨɪɞɑɜəɌɫ ɏəɌɞɚɏɜɌɠɔɫ. 

ȹɑɓəɌɣɔɞɑɗɨəɚɑ ɚɏɜɌəɔɣɑəɔɑ ɚɞɖɜɧɎɌəɔɫ ɜɞɌ. Ⱥɞɖɗɚ-

əɑəɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɎɗɑɎɚ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ. 
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ȼɔɝ. 13,Ɍ 

 

ȼɔɝ. 13,ɍ 

 
ȼɔɝ. 13,Ɏ 

 

ȼɔɝ. 13,ɏ 

 

ȼɔɝ. 13,ɐ 

 

ȼɔɝ. 13,ɑ 

ȼɔɝ. 13.  ȻɌɢɔɑəɞɖɌ ȶ. 

Ɍ, ɍ ð ɀɚɞɚɏɜɌɠɔɫ Ɏəɑɤəɑɏɚ ɎɔɐɌ ɛɌɢɔɑəɞɖɔ; Ɏ ð ɛɜɔɖɟɝ ɛɌɢɔɑəɞɖɔ; ɏ - ȶȾ ɣɑɜɑɛɌ;  ɐ - ɘɚɐɑɗɔɜɚɎɌəɔɑ ɜɑɓɑɖɢɔɔ;  

ɑ - ɛɚɗɚɒɑəɔɑ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɌ. 

 

ȼɔɝ. 14,Ɍ 

 

ȼɔɝ. 14,ɍ 

 

ȼɔɝ. 14,Ɏ 

 

ȼɔɝ. 14,ɏ 

 

ȼɔɝ. 14,ɐ 

 

ȼɔɝ. 14,ɑ 

ȼɔɝ. 14.  ɉɞɌɛɧ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ɍ - ȼɑɓɑɖɢɔɫ əɔɒəɑɕ ɠɜɌɏɘɑəɞɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɛɚɜɌɒɑəəɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɑɘ; ɍ -ɜɑɓɑɢɔɜɚɎɌəəɧɕ 

ɠɜɌɏɘɑəɞ əɔɒəɑɕ ɣɑɗɪɝɞɔ; Ɏ, ɏ - ɘɚɐɑɗɔɜɚɎɌəɔɑ ɘɌɗɚɍɑɜɢɚɎɚɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ; ɐ - Ɏɔɐ ɞɜɌəɝɛɗɌəɞɌɞɌ ɛɚɝɗɑ 

ɠɔɖɝɌɢɔɔ ɖ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɔ ɓɌɛɟɝɖɌ ɌəɌɝɞɚɘɚɓɚɎ;ɑ  - ɩɞɌɛ ɠɚɜɘɔɜɚɎɌəɔɫ ɘɔɖɜɚɌəɌɝɞɚɘɚɓɚɎ. 
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ȼɔɝ. 15,Ɍ 

 

ȼɔɝ. 15,ɍ 

 
ȼɔɝ. 15,Ɏ 

ȼɔɝ. 15.   ɀɚɞɚɏɜɌɠɔɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 

Ɍ - ȺɞɘɑɣɌɑɞɝɫ əɑɔɓɘɑəɔɎɤɔɕɝɫ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ Ɏəɑɤəɔɕ Ɏɔɐ ɛɌɢɔɑəɞɖɔ; 

ɍ - əɑɝɦɑɘəɚɑ ɛɜɚɞɑɓɔɜɚɎɌəɔɑ; 

Ɏ - ȶȾ ɣɑɜɑɛɌ ɣɑɜɑɓ 2 ɘɑɝɫɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

 

ȼɔɝ. 16,Ɍ 

 

ȼɔɝ. 16,ɍ 

 

 

ȼɔɝ. 16,Ɏ 

 

ȼɔɝ. 16,ɏ 

ȼɔɝ. 16.  ɉɞɌɛɧ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ. 

Ɍ, ɍ - ȿɝɞɌəɚɎɖɌ ɐɑəɞɌɗɨəɧɡ ɔɘɛɗɌəɞɌɞɚɎ 43, 44, 45, 46, 34, 35.  

ɏ, ɐ - Ȯ ɛɜɚɑɖɢɔɔ 34, 35 ɚɍəɌɜɟɒɑəɚ ɚɍɜɌɓɚɎɌəɔɑ ɝɚɝɟɐɌ Ɏ ɘɑɝɞɑ ɎɧɡɚɐɌ ɛɚɐɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɝɚɝɟɐɔɝɞɚ-

əɑɜɎəɚɏɚ ɛɟɣɖɌ. 
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ȼɔɝ. 17 

ȼɔɝ. 17.    ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ, ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ əɑɝɦɑɘəɚɏɚ ɛɜɚɞɑɓɔɜɚɎɌəɔɫ. 

 

ȼɔɝ. 18,Ɍ 

 

ȼɔɝ. 18,ɍ 

ȼɔɝ. 18. ȶȾ. 

Ȼɜɔɖɜɑɛɗɑəɔɑ ɐɎɟɍɜɪɤəɚɕ ɔ ɣɑɗɪɝɞəɚ-ɛɚɐɦɫɓɧɣəɚɕ ɘɧɤɢ ɖ ɘɌɗɚɍɑɜɢɚɎɚɘɟ ɞɜɌəɝɛɗɌəɞɌɞɟ. 

 

ȼɔɝ. 19,Ɍ 

 

ȼɔɝ. 19,ɍ 

 

ȼɔɝ. 19,Ɏ 

ȼɔɝ. 19.  ȰɔɌɏəɚɝɞɔɖɌ əɌ ɌɛɛɌɜɌɞɑ ȶ7. 

ȬɘɛɗɔɞɟɐɌ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ ɎɑɜɞɔɖɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ, ɌɘɛɗɔɞɟɐɌ ɝɌɏɔɞɞɌɗɨəɚɏɚ 

ɛɑɜɑɘɑɥɑəɔɫ ɚɏɜɌəɔɣɑəɌ, ɚɝɚɍɑəəɚ ɝɗɑɎɌ. 
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ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ, ɛɜɔ ɖɚɞɚɜɚɕ Ɏ ɛɜɚɑɖ-

ɢɔɔ 34, 35 ɓɟɍɚɎ ɚɍəɌɜɟɒɑə Ɏɧɡɚɐ ɝɚɝɟɐɌ Ɏ ɘɑ-

ɝɞɑ ɎɧɡɚɐɌ ɛɚɐɛɚɐɍɚɜɚɐɚɣəɚɏɚ ɝɚɝɟɐɔɝɞɚ-

əɑɜɎəɚɏɚ ɛɟɣɖɌ. ȻɜɑɐɎɌɜɔɞɑɗɨəɚ ɟ ɛɌɢɔɑəɞɖɔ 

ɛɜɔ ɚɛɜɚɝɑ ɎɧɫɎɗɑəɚ ɎɚɓɎɜɌɥɑəɔɑ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ Ɏ ɚɍɗɌɝɞɔ əɔɒəɑɕ ɏɟɍɧ ɣɑɜɑɓ 3 ɘɑɝɫ-

ɢɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ (ȼɔɝ. 16 (Ɍ ð ɏ)). 

Ȯ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ ɔɓɟɣɑəɚ 

ɛɜɔɖɜɑɛɗɑəɔɑ ɐɎɟɍɜɪɤəɚɕ ɔ ɣɑɗɪɝɞəɚ-

ɛɚɐɦɫɓɧɣəɚɕ ɘɧɤɢ, ɚɞɎɑɣɌɪɥɔɡ ɓɌ ɚɛɟɝɖɌəɔɑ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɖ ɛɑɜɑɝɌɒɑəəɚɘɟ ɞɜɌəɝɛɗɌə-

ɞɌɞɟ ɛɜɔ ɛɚɘɚɥɔ ȶȾ Ɏ ɘɫɏɖɚɞɖɌəɚɘ ɜɑɒɔɘɑ ɔ 

ɘɔɚɏɜɌɠɔɔ əɌ ɌɛɛɌɜɌɞɑ ȶ7 (ȼɔɝ. 18 (Ɍ, ɍ), ȼɔɝ. 

19 (Ɍ ð Ɏ), ȼɔɝ. 20 (Ɍ ð Ɏ)). 

ȭɔɚɘɑɞɜɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɍɧɗɌ ɛɜɚɎɑ-

ɐɑəɌ əɌ ɩɞɌɛɑ ɛɚɐɏɚɞɚɎɖɔ ɖ əɑɝɦɑɘəɚɘɟ ɛɜɚɞɑ-

ɓɔɜɚɎɌəɔɪ. ȽɚɏɗɌɝəɚ ɖɚɘɛɨɪɞɑɜəɚɕ ɏəɌɞɚɏɜɌ-

ɠɔɔ ɌɘɛɗɔɞɟɐɌ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ Ɏ 

ɎɑɜɞɔɖɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɧ, Ɍɘ-

ɛɗɔɞɟɐɌ ɝɌɏɔɞɞɌɗɨəɚɏɚ ɛɑɜɑɘɑɥɑəɔɫ ɚɏɜɌəɔɣɑ-

əɌ, ɚɝɚɍɑəəɚ ɝɗɑɎɌ (5.2 əɌɛɜɌɎɚ, 2.7 əɌɗɑɎɚ). 

Ȼɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ əɔɒəɫɫ ɣɑɗɪɝɞɨ ɚɞɖɗɚəɫ-

ɑɞɝɫ ɎɗɑɎɚ əɌ 6.6 ɘɘ. ȹɌɍɗɪɐɌɑɞɝɫ ɛɚɐɎɧɎɔɡ 

ɝɟɝɞɌɎɌ. (ȼɔɝ. 20 (Ɍ)).  

ȰɔɝɞɌɗɨəɧɕ ɝɐɎɔɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ 

ɟɜɚɎəɑ 20 ɘɘ ɚɞ ɛɚɗɚɒɑəɔɫ ɝɘɧɖɌəɔɫ ɔ ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɑɑ ɓɌɘɑɐɗɑəɔɑ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ 

əɔɒəɑɕ ɣɑɗɪɝɞɔ ɘɚɒɑɞ ɏɚɎɚɜɔɞɨ ɚ ɝɘɑɥɑəɔɔ 

Ɍɜɞɔɖɟɗɫɢɔɚəəɚɏɚ ɐɔɝɖɌ Ɏɛɑɜɑɐ ɝ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɔɘ ɜɑɢɔɛɜɚɖəɧɘ ɥɑɗɣɖɚɘ Ɏ ɗɑɎɚɘ ɝɟɝɞɌɎɑ 

(ȼɔɝ. 20 (ɍ)). 

ȸɔɚɏɜɌɠɔɫ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ ɡɌɜɌɖɞɑɜɔ 

 

ȼɔɝ. 20,Ɍ 

 

ȼɔɝ. 20,ɍ 

 

ȼɔɝ. 20,Ɏ 

 

ȼɔɝ. 20,ɏ 

ȼɔɝ. 20.   ȼɑɓɟɗɨɞɌɞɧ ɘɔɚɏɜɌɠɔɔ ɛɌɢɔɑəɞɖɔ ȶ. 

Ɍ - ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ əɔɒəɫɫ ɣɑɗɪɝɞɨ ɚɞɖɗɚəɫɑɞɝɫ ɎɗɑɎɚ əɌ 6.6 ɘɘ. ȹɌɍɗɪɐɌɑɞɝɫ ɛɚɐɎɧɎɔɡ ɝɟɝɞɌɎɌ; 

ɍ - ɐɔɝɞɌɗɨəɧɕ ɝɐɎɔɏ əɔɒəɑɕ ɣɑɗɪɝɞɔ əɌ ɟɜɚɎəɑ 20 ɘɘ ɚɞ ɛɚɗɚɒɑəɔɫ ɝɘɧɖɌəɔɫ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɓɌɘɑɐɗɑ-

əɔɑ ɝɖɚɜɚɝɞɔ ɐɎɔɒɑəɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ; 

Ɏ - ɉȸȯ Ɏ ɝɚɝɞɚɫəɔɔ ɛɚɖɚɫ: ɝɍɌɗɌəɝɔɜɚɎɌəəɧɕ ɞɚəɟɝ ɘɧɤɢ ɓɌ ɔɝɖɗɪɣɑəɔɑɘ ɏɔɛɑɜɞɚəɟɝɌ ɛɑɜɑɐəɔɡ Ɏɚɗɚɖɚə 

Ɏɔɝɚɣəɚɕ ɘɧɤɢɧ ɝɛɜɌɎɌ; 

ɏ - ɎɚɎɗɑɣɑəɔɑ ɘɧɤɢ Ɏ ɠɟəɖɢɔɪ ɛɜɔ ɝɔɗɨəɚɘ ɝɒɔɘɌəɔɔ ɓɟɍɚɎ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ. 
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ȼɔɝ. 21,Ɍ 

 

ȼɔɝ. 21,ɍ 

 

ȼɔɝ. 21,Ɏ 

 

ȼɔɝ. 21,ɏ 

 

ȼɔɝ. 21,ɐ 

 

ȼɔɝ. 21,ɑ 

ȼɔɝ. 21.  ȻɌɢɔɑəɞ ȶ. 

Ɍ ð ɀɚɞɚɏɜɌɠɔɫ Ɏəɑɤəɑɏɚ ɎɔɐɌ ɛɌɢɔɑəɞɌ ȶ. ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ; 

ɍ -  ɛɜɔɖɟɝ ɛɌɢɔɑəɞɌ; 

Ɏ ð ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ; 

ɏ, ɐ ð ȶȾ ɣɑɜɑɛɌ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ; 

ɑ - 3D-ɘɚɐɑɗɔɜɚɎɌəɔɑ ɚɛɑɜɌɢɔɔ, ɝɞɑɜɑɚɗɔɞɚɏɜɌɠɔɣɑɝɖɔɑ ɤɌɍɗɚəɧ.    

 

ȼɔɝ. 22,Ɍ 

 

ȼɔɝ. 22,ɍ 

 

ȼɔɝ. 22,Ɏ 

 

ȼɔɝ. 22,ɏ 

ȼɔɝ. 22.   ɀɚɞɚɏɜɌɠɔɔ Ɏəɑɤəɑɏɚ ɎɔɐɌ ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ. 

 

ȼɔɝ. 22,Ɍ 

 

ȼɔɝ. 22,ɍ 

ȼɔɝ. 23.    Ɍ ð ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ; ɍ ð ȶȾ ɣɑɜɑɛɌ, 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ.  

Ȱɑɘɚəɝɞɜɔɜɟɑɞɝɫ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɖɚəɏɜɟɩəɞəɚɝɞɨ ɎɚɝɝɚɓɐɌəəɚɏɚ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ. 
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ɓɟɑɞɝɫ ɝɍɌɗɌəɝɔɜɚɎɌəəɧɘ ɞɚəɟɝɚɘ ɘɧɤɢ ɓɌ ɔɝ-

ɖɗɪɣɑəɔɑɘ ɛɑɜɑɐəɔɡ Ɏɚɗɚɖɚə Ɏɔɝɚɣəɚɕ ɘɧɤɢɧ 

ɝɛɜɌɎɌ, ɖɚɞɚɜɧɑ əɌɡɚɐɫɞɝɫ Ɏ ɏɔɛɑɜɞɚəɟɝɑ. (ȼɔɝ. 

20 (Ɏ)). Ȼɚɝɗɑ ɩɗɑɖɞɜɚəɑɕɜɚɝɞɔɘɟɗɫɢɔɔ ɞɚəɟɝ 

ɩɞɚɕ ɘɧɤɢɧ ɎɚɝɝɞɌəɌɎɗɔɎɌɑɞɝɫ. ȮɚɎɗɑɣɑəɔɑ 

ɘɧɤɢ Ɏ ɠɟəɖɢɔɪ ɛɜɔ ɝɔɗɨəɚɘ ɝɒɔɘɌəɔɔ ɓɟɍɚɎ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ əɔɓɖɔɘɔ ɓəɌɣɑəɔɫɘɔ, ɣɞɚ ɘɚ-

ɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ əɑ ɝɍɌɗɌəɝɔɜɚɎɌəəɚɕ ɚɖ-

ɖɗɪɓɔɑɕ ɔ əɌɗɔɣɔɑɘ ɝɟɛɑɜɖɚəɞɌɖɞɚɎ. (ȼɔɝ. 20 

(ɏ)). 

ɀɟəɖɢɔɚəɌɗɨəɌɫ ɌɖɞɔɎəɚɝɞɨ ɛɑɜɑɐəɑɏɚ 

ɍɜɪɤɖɌ ɐɎɟɍɜɪɤəɧɡ ɘɧɤɢ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɚɞəɚɝɔɞɑɗɨəɚ əɚɜɘɌɗɨəɧɘ ɞɚəɟɝɚɘ, ɖɚɞɚɜɧɕ 

ɛɚɎɧɤɌɑɞɝɫ ɛɜɔ ɚɞɖɜɧɎɌəɔɔ ɜɞɌ ɔ ɝəɔɒɌɑɞɝɫ 

Ɏ ɛɚɗɚɒɑəɔɔ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɏɚ ɛɚɖɚɫ.  ɉɞɚ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɑɞ ɚ ɞɚɘ, ɣɞɚ ɘɧɤɢɧ, ɛɜɔɖɜɑɛ-

ɗɑəəɧɑ ɖ ɞɜɌəɝɛɗɌəɞɌɞɟ ɔɓɘɑəɫɪɞ ɝɎɚɪ ɘɔɚ-

ɏɜɌɠɔɣɑɝɖɟɪ ɌɖɞɔɎəɚɝɞɨ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 

ɠɟəɖɢɔɑɕ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɔɡ ɝɛɚɝɚɍəɚɝɞɔ ɖ ɛɚɐ-

ɐɑɜɒɌəɔɪ əɚɜɘɌɗɨəɚɏɚ ɞɚəɟɝɌ ɔ ɝɚɖɜɌɥɑəɔɪ. 

ȻɌɢɔɑəɞ ȶ., 26 ɗɑɞ, ɛɚɝɞɟɛɔɗ Ɏ ɖɗɔəɔɖɟ ɝ 

ɐɔɌɏəɚɓɚɘ: ɌɘɑɗɚɍɗɌɝɞɚɘɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ 

ɝɛɜɌɎɌ (ȼɔɝ. 21 (Ɍ ð ɑ), ȼɔɝ. 22 (Ɍ ð ɏ), ȼɔɝ. 23 (Ɍ, 

ɍ)). 

ȬəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɌ: ɎɎɔɐɟ ɞɚɣəɚɕ ɌəɌɞɚ-

ɘɔɣɑɝɖɚɕ ɖɚəɏɜɟɩəɞəɚɝɞɔ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ 

ɚɞɘɑɣɑə ɚɣɑəɨ ɞɚɣəɧɕ ɎɚɝɝɚɓɐɌəəɧɕ ɌɗɨɎɑɚ-

ɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ. ȹɑɝɦɑɘəɌɫ ɖɚəɝɞɜɟɖɢɔɫ ɍɧɗɌ 

ɔɓɏɚɞɚɎɗɑəɌ ɍɑɓ ɔɝɖɟɝɝɞɎɑəəɚɕ ɐɑɝəɧ  ɔ ɛɜɚ-

ɞɑɓəɚɏɚ ɗɚɒɌ. 

ȰɑəɞɌɗɨəɌɫ ɔɘɛɗɌəɞɌɢɔɫ əɑ ɞɜɑɍɚɎɌɗɌ 

ɝɛɑɢɔɌɗɨəɧɡ ɟɝɔɗɔɕ, ɔ ɎɚɝɝɚɓɐɌəəɧɕ ɌɗɨɎɑɚ-

ɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ ɛɚɓɎɚɗɔɗ ɟɝɞɌəɚɎɔɞɨ ɔɘɛɗɌə-

ɞɌɞɧ ɜɌɓɘɑɜɌɘɔ 6ɡ16 ɘɘ, ɛɜɔɣɑɘ ɓɌ 4 ɘɑɝɫɢɌ 

ɚɍɜɌɓɚɎɌɗɌɝɨ ɖɚɜɞɔɖɌɗɨəɌɫ ɛɗɌɝɞɔəɖɌ  Ɏ ɛɜɚ-

ɑɖɢɔɔ Ɏɑɜɡəɑɏɚ ɛɚɗɪɝɌ ɛɚɐɎɓɐɚɤəɚɕ ɖɚɝɞɔ. 

Ȼɜɔ ȶȾ Ɏ ɜɑɒɔɘɑ soft ɚɞɘɑɣɑəɚ ɛɜɔɖɜɑɛ-

ɗɑəɔɑ ɒɑɎɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɖ ɎɚɝɝɚɓɐɌəəɚɕ 

 

ȼɔɝ. 24 

ȼɔɝ. 24. ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

ȮɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɝɞɌəɚɎɗɑəəɧɑ ɐɑəɞɌɗɨəɧɑ ɔɘɛɗɌəɞɌɞɧ 6ɡ16 ɘɘ Ɏ ɛɜɚɑɖɢɔɔ 4.4, 4.5, 4.6, 4.7 ɓɟɍɚɎ. 

 

ȼɔɝ. 25,Ɍ 

 

ȼɔɝ. 25,ɍ 

ȼɔɝ. 25.  ȶȾ, ɜɑɒɔɘ soft. 

ȺɞɘɑɣɌɑɞɝɫ ɛɜɔɖɜɑɛɗɑəɔɑ ɒɑɎɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌɞɟɜɧ ɖ ɛɚɐɎɓɐɚɤəɚɘɟ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɟ. 
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ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ (ȼɔɝ. 25 (Ɍ, ɍ)). 

ȳɌɖɗɪɣɑəɔɑ. 

ɉɗɑɖɞɜɚɘɔɚɏɜɌɠɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ, 

ɖɚɘɛɨɪɞɑɜəɌɫ ɏəɌɞɚɏɜɌɠɔɫ ɝɚɎɘɑɝɞəɚ ɝ ȶȾ ɐɌ-

ɗɔ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɐɞɎɑɜɐɔɞɨ ɛɜɔɖɜɑɛɗɑəɔɑ 

ɘɧɤɢ ɖ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɞɟ ɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚ-

ɎɌɗɔ ɝɛɚɝɚɍəɚɝɞɨ ɛɜɔɖɜɑɛɗɑəəɧɡ ɘɧɤɢ ɖ ɝɚ-

ɖɜɌɥɑəɔɪ ɔ ɛɚɐɐɑɜɒɌəɔɪ ɘɧɤɑɣəɚɏɚ ɞɚəɟɝɌ. 

ȸɔɖɜɚɡɔɜɟɜɏɔɣɑɝɖɌɫ ɌɟɞɚɞɜɌəɝɛɗɌəɞɌɢɔɫ Ɏ ɢɑ-

ɗɫɡ ɟɝɞɜɌəɑəɔɫ ɐɑɠɑɖɞɚɎ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɫɎ-

ɗɫɑɞɝɫ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚɕ ɘɑɞɚɐɔɖɚɕ, ɛɚɝɖɚɗɨɖɟ 

ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ Ɍɟɞɚɖɚɝɞəɚɏɚ ɞɜɌəɝɛɗɌəɞɌɞɌ 

ɟɐɌɑɞɝɫ ɐɚɍɔɞɨɝɫ ɎɚɓɎɜɌɥɑəɔɫ ɒɑɎɌɞɑɗɨəɚɕ 

ɠɟəɖɢɔɔ, ɍɗɔɓɖɚɕ ɖ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ. Ȯɚɝ-

ɝɞɌəɚɎɗɑəɔɑ ɠɟəɖɢɔɔ ɒɑɎɌəɔɫ ɝɎɫɓɌəɚ, ɛɜɑɒɐɑ 

Ɏɝɑɏɚ, ɝ ɛɜɔɖɜɑɛɗɑəɔɑɘ ɒɑɎɌɞɑɗɨəɚɕ ɘɟɝɖɟɗɌ-

ɞɟɜɧ ɖ ɞɜɌəɝɛɗɌəɞɌɞɌɘ, əɚɜɘɌɗɔɓɌɢɔɑɕ ɘɧ-

ɤɑɣəɚɏɚ ɞɚəɟɝɌ, ɝɚɓɐɌəɔɑɘ ɟɝɗɚɎɔɕ ɐɗɫ əɚɜɘɌ-

ɗɔɓɌɢɔɔ ɜɌɍɚɞɧ ȮȹɃȽ, ɎɚɝɝɞɌəɚɎɗɑəɔɑɘ ɚɛɞɔ-

ɘɌɗɨəɚɕ ɚɖɖɗɪɓɔɔ ɛɜɔ ɜɌɢɔɚəɌɗɨəɚɘ ɛɜɚɞɑɓɔ-

ɜɚɎɌəɔɔ əɌ ɔɘɛɗɌəɞɌɞɌɡ. 
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ȯɚɜɐɔəɌ ȯ.Ƚ.1, ȽɑɜɚɎɌ ȹ.Ƚ.1, ȰɜɚɍɧɤɑɎ Ȭ.Ɋ.2,  

ȯɗɟɤɖɚ Ȭ.Ȯ.2, ɀɚɘɔəɧɡ ȱ.Ȯ.1 

 
ɔɌɏəɚɝɞɔɖɌ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɗɌəɔɜɚɎɌəɔɑ ɚɜɞɚ-

ɏəɌɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɍɌɓɔɜɟɑɞɝɫ əɌ ɚɝəɚɎɌəɔɔ ɛɜɔɘɑəɑ-

əɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɞɌɖɔɡ, ɖɌɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɞɑɗɑɜɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɏɚɗɚɎɧ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ. ȹɑɝɘɚɞɜɫ əɌ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ, əɔ ɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɡ ɡɔɜɟɜɏɚɎ, əɔ ɟ ɜɑəɞɏɑəɚɗɚ-

ɏɚɎ əɑ ɝɟɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɚɍɜɌɍɚɞɖɑ ɔɓɚɍɜɌɒɑəɔɕ 

ȸȽȶȾ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ ɛɜɚɎɑɝɞɔ ɝɔɝɞɑɘɌɞɔ-

ɓɌɢɔɪ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȽɘɚɐɑɗɔɜɚɎɌɞɨ ɛɜɚɞɚɖɚɗ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ɏɜɚɒɐɑəəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 84 ɛɌɢɔɑəɞɌ (64 ɛɌɢɔɑə-

ɞɌ ɝ ɘɑɓɔɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ ɔ 20 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɞɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ). ȶɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ ɝɖɑɗɑɞɌ ɗɔɢɌ ɛɜɚɎɚɐɔɗɌɝɨ  Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. ȹɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɛɜɚɎɚɐɔɗɔ ɛɚɝɞɜɚɑəɔɑ ɐɎɟɡ- ɔ ɞɜɑɡɘɑɜəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɜɌɓɗɔɣəɧɡ ɜɑɒɔɘɌɡ. 

ȼɑɓɟɗɨɞɌɞɧ. ȿ Ɏɝɑɡ 84 ɛɌɢɔɑəɞɚɎ (100%) ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɘɫɏɖɚɞɖɌəəɚɘ ɔ ɖɚɝɞəɚɘ ɜɑɒɔɘɌɡ, ɜɑɒɔɘɑ çɓɟɍəɌɫ ɝɔɝɞɑɘɌè, 3D-MIP. 

ȿ 12 ɛɌɢɔɑəɞɚɎ (14 %), ɟ ɖɚɞɚɜɧɡ ɎɛɚɝɗɑɐɝɞɎɔɔ ɛɗɌəɔɜɚɎɌɗɚɝɨ ɛɜɚɎɑɐɑəɔɑ ɚɐəɚɘɚ-

ɘɑəɞəɚɕ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɔ ɜɔəɚɝɑɛɞɚɛɗɌɝɞɔɖɔ, ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɛɚɝɞɜɚɑəɔɫ 

Ɏ ɜɑɒɔɘɑ çɎɚɓɐɟɡɚəɚɝəɧɑ ɛɟɞɔè. Ȼɚɝɞɜɚɑəɔɑ ɐɎɟɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ (MPR, curved-

MPR) ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=84 , 100%).  

ȮɧɎɚɐɧ. ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɔ 

əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ȱɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɖɌɖ ɞɜɑɡɘɑɜəɧɡ, ɞɌɖ ɔ ɐɎɟɡɘɑɜəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɜɌɓɗɔɣəɧɡ ɜɑɒɔɘɌɡ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ȸȽȶȾ, 

ȸȽȶȾ Ɏ ɃȷɁ, ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɌɫ ɡɔɜɟɜɏɔɫ, ɚɜɞɚɏəɌɞɔɣɑɝɖɌɫ ɡɔɜɟɜɏɔɫ. 

 

POSTȼROCESSING OF MSCT DATA IN PATIENTS WITH DENTOFACIAL ANOMALIES 

 

Gordina  G.S.1, Serova  N.S.1, Glushko  A.V.2, Drobyshev  A.U.2, Fominykh  E.V.1 
 

owadays the diagnosis of dentofacial anomalies and orthognathic surgery planning 

are based on different imaging modalities such as orthopantomography, teleroen t-

genography, multislice computed tomography and magnetic resonance imaging. D e-

spite the widespread use of multislice computed tomography in this group of p atients, ne i-

ther maxillofacial surgeons, nor radiologists have standardized a pproach to MSCT image 

proces sing.  

Aim. To assess the possibilities of MSCT and to systematize the data. To design CT 

data processing protocol for patients with congenital dentofacial anomalies.  

        Materials and methods. 84 patients were included in the study (64 patients with me sial 

and 20 patients with distal malocclusion). Computed tomography of the facial skeleton was 

performed prior to surgery. We made two - and three -dimensional reconstructions in various 
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modes.  

Results. 3D -MIP and three -dimensional reconstructions were made for all 84 p a-

tients (100%) in soft tissue, bone and çdental systemè modes. We used additional çairwaysè 

mode in 12 patients (14%), who underwent simultaneous orthognathic surgery and rhin o-

plasty. Two -dimensional reconstructions (MPR and curved -MPR) were pe rformed in all p a-

tients (n = 84, 100%).  

Conclusion. Multislice computed tomography is mandatory and the most informative 

diagnostic imaging modality for patients with congenital dentofacial anomalies. It is i m-

portant to use both three - and two -dimensional reconstructions in various modes for the 

detailed a ssessment of pathology and surgical treatment planning.  

 
Keywords: multislice computed tomography, MSCT, MSCT in MFS, maxill o-

facial surgery, orthognathic surgery.  
 
 
 

 

ɜɑɐɔ Ɏɝɑɡ ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌ-

əɔɕ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ ɓɌəɔɘɌɪɞ ɚɐəɚ ɔɓ Ɏɑɐɟɥɔɡ 

ɘɑɝɞ [1, 2, 3], ɔ ɐɚ 15 % ɝɗɟɣɌɑɎ ɐɌəəɌɫ ɛɌɞɚɗɚ-

ɏɔɫ ɞɜɑɍɟɑɞ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ɛɚ ɐɌəəɧɘ 

ȹɌɢɔɚəɌɗɨəɚɏɚ ɔəɝɞɔɞɟɞɌ ɝɞɚɘɌɞɚɗɚɏɔɔ ȽɄȬ) 

[1]. Ȼɜɔəɢɔɛɧ ɗɑɣɑəɔɫ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɓɟ-

ɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɓɌɎɔɝɫɞ ɚɞ ɝɞɑɛɑəɔ Ɏɧ-

ɜɌɒɑəəɚɝɞɔ ɔ ɎɚɓɜɌɝɞɌ ɛɌɢɔɑəɞɌ [1, 2, 3], ɔ 

ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ ɖɚɘɛɗɑɖɝəɚɑ ɗɑɣɑəɔɑ, ɝɚɝɞɚɫ-

ɥɑɑ ɔɓ ɐɎɟɡ əɌɛɜɌɎɗɑəɔɕ ñ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɔ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ (ɚɜɞɚɏəɌɞɔɣɑɝɖɌɫ ɚɛɑɜɌɢɔɫ). 

Ȼɜɔ ɛɌɞɚɗɚɏɔɔ ɓɟɍəɚɕ ɝɔɝɞɑɘɧ ɓɌɣɌɝɞɟɪ ɐɚɝɞɌ-

ɞɚɣəɚ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ,  əɚ ɛɜɔ ɝɖɑ-

ɗɑɞəɧɡ ɠɚɜɘɌɡ, ɖɚɏɐɌ əɌɍɗɪɐɌɑɞɝɫ ɐɔɝɛɜɚɛɚɜ-

ɢɔɫ ɜɌɓɎɔɞɔɫ ɣɑɗɪɝɞɑɕ, ɛɚɖɌɓɌəɚ ɚɜɞɚɐɚəɞɔɣɑ-

ɝɖɚɑ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ [1, 2, 3]. 

Ɂɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɝɚɝɞɚɔɞ Ɏ 

ɛɚɗɟɣɑəɔɔ ɛɜɌɎɔɗɨəɚɏɚ ɚɖɖɗɪɓɔɚəəɚɏɚ ɝɚɚɞəɚ-

ɤɑəɔɫ. Ȱɗɫ ɩɞɚɏɚ ɛɜɚɎɚɐɫɞ ɚɝɞɑɚɞɚɘɔɔ Ɏɑɜɡəɑɕ 

ɔ/ɔɗɔ  əɔɒəɑɕ  ɣɑɗɪɝɞɑɕ ɝ ɛɚɝɗɑɐɟɪɥɔɘ ɔɡ ɛɑ- 

C 

1 ʕʪʘʧ ʧʝʨʚʠʯʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʧʣʘʥʘ ʣʝʯʝʥʠʷ 

Å ʩʙʦʨ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ 

Å ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ 

Å ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

Å ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

Å ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ 

Å ʪʝʣʝʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

Å ʄʈʊ ɺʅʏʉ (ʧʨʠ ʧʘʪʦʣʦʛʠʠ ɺʅʏʉ) 

2 ʕʪʘʧ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ Å ʠʟʛʦʪʦʚʣʝʥʠʝ ʛʠʧʩʦʚʳʭ ʤʦʜʝʣʝʡ ʟʫʙʥʳʭ ʨʷʜʦʚ 

Å ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ  

Å ʪʝʣʝʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

3 ʕʪʘʧ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ  ʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

Å ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

Å ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

Å ʦʩʤʦʪʨ ͙ͨͦͦͫͭ͡ ʥʦʩʘ 

Å ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

Å ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ 

Å ʪʝʣʝʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

Å ʄʉʂʊ 
Å ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʧʣʠʥʪʦʚ 

4 ʕʪʘʧ ʨʘʥʥʝʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-
ʜʘ (ʜʦ 2-ʭ ʥʝʜʝʣʴ) 

Å ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ 

Å ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

Å ʦʩʤʦʪʨ ʧʦʣʦʩʪʠ ʥʦʩʘ 

Å ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

Å ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ 

Å ʪʝʣʝʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

5 ʕʪʘʧ ʧʦʟʜʥʝʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ  

Å ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ 

Å ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

Å ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

Å ʦʩʤʦʪʨ ʧʦʣʦʩʪʠ ʥʦʩʘ 

Å ʄʉʂʊ 
 

ȼɔɝ. 1.   ȻɗɌə ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓ-

Ɏɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɖɚɘɛɗɑɖɝəɚɏɚ ɗɑɣɑəɔɫ. 
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ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

 

ȼɔɝ. 2,Ɏ 

ȼɔɝ. 2.   ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ. 

(Ɍ - Ɏɔɐ ɝɛɜɌɎɌ, ɍ - Ɏɔɐ ɝɛɑɜɑɐɔ, Ɏ - Ɏɔɐ ɝɗɑɎɌ). ȻɌɢɔɑəɞɖɌ ȱ., 40 ɗɑɞ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɜɌɓɎɔɞɔɫ ɌəɚɘɌɗɔɔ ɓɟ-

ɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɘɑɓɔɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ. ȮɜɚɒɐɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɖɚɝɞəɚɏɚ ɔ ɡɜɫɥɑɎɚɏɚ ɚɞɐɑɗɚɎ əɚɝɌ. 

 

ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

 

ȼɔɝ. 3,Ɏ 

ȼɔɝ. 3.    ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ. 

(Ɍ - Ɏɔɐ ɝɛɜɌɎɌ, ɍ - Ɏɔɐ ɝɛɑɜɑɐɔ, Ɏ - Ɏɔɐ ɝɗɑɎɌ). ȻɌɢɔɑəɞɖɌ ȱ., 40 ɗɑɞ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɜɌɓɎɔɞɔɫ ɌəɚɘɌɗɔɔ ɓɟ-

ɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ,  ɘɑɓɔɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ. ȮɜɚɒɐɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɖɚɝɞəɚɏɚ ɔ ɡɜɫɥɑɎɚɏɚ ɚɞɐɑɗɚɎ əɚɝɌ. 

 

ȼɔɝ. 4,Ɍ 

 

ȼɔɝ. 4,ɍ 

ȼɔɝ. 4.     ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɚɍɗɌɝɞɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ Ɏ ɖɚɝɞ-

əɚɘ ɜɑɒɔɘɑ (ɚɍɗɌɝɞɨ ɝɟɝɞɌɎɌ ɎɧɐɑɗɑəɌ Ɏəɟɞɜɔ ɖɜɌɝəɚɏɚ ɖɜɟɏɌ). 

Ɍ ñ ɗɑɎɧɕ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ, ɛɌɞɚɗɚɏɔɔ əɑ ɎɧɫɎɗɑəɚ. ɍ ñ ɛɜɌɎɧɕ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ 

ɝɟɝɞɌɎ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɔ ɐɑɠɚɜɘɌɢɔɫ ɛɜɌɎɚɏɚ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȻɌɢɔɑəɞɖɌ Ȱ., 37 ɗɑɞ.  ȰɔɌɏəɚɓ: ɏɔɛɑɜɛɗɌɓɔɫ ɛɜɌɎɚɏɚ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ. 
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ɜɑɘɑɥɑəɔɑɘ ɔ ɠɔɖɝɌɢɔɑɕ [1, 2]. Ⱥɜɞɚɐɚəɞɔɣɑ-

ɝɖɚɑ ɗɑɣɑəɔɑ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌɞɑɗɨəɧɘ ɟ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɔ ɛɜɚɎɚɐɔɞɝɫ əɌ 

ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɝ ɢɑɗɨɪ ɛɚɐɏɚɞɚɎɖɔ 

ɓɟɍəɧɡ ɜɫɐɚɎ ɔ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ 

ɐɗɫ ɖɚɜɜɑɖɢɔɔ ɚɖɖɗɪɓɔɚəəɧɡ ɖɚəɞɌɖɞɚɎ [1, 2, 

3].  

Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ əɑɚɍɡɚɐɔɘɌ ɐɑɞɌɗɨəɌɫ 

ɚɢɑəɖɌ ɛɌɞɚɗɚɏɔɔ ɔ ɛɜɚɎɑɐɑəɔɑ ɞɚɣəɧɡ ɜɌɝɣɑ-

ɞɚɎ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ ɛɑɜɑɘɑɥɑəɔɫ ɣɑɗɪɝɞɑɕ 

(ɛɗɌəɔɜɚɎɌəɔɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ) 

[1, 2]. ȰɔɌɏəɚɝɞɔɖɌ ɌəɚɘɌɗɔɕ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɗɌəɔɜɚɎɌəɔɑ ɚɜɞɚɏəɌɞɔɣɑ-

ɝɖɚɕ ɚɛɑɜɌɢɔɔ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɍɌɓɔɜɟɑɞɝɫ 

əɌ ɚɝəɚɎɌəɔɔ ɛɜɔɘɑəɑəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɞɌɖɔɡ, ɖɌɖ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ, ɞɑ-

ɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ ɏɚɗɚɎɧ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ 

ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ [1, 2, 3] ɔ, ɛɜɔ 

əɌɗɔɣɔɔ ɛɌɞɚɗɚɏɔɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ 

ɝɟɝɞɌɎɚɎ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ [2, 

4].  

ȹɌ ɜɔɝɟəɖɑ 1 ɛɜɑɐɝɞɌɎɗɑə ɛɗɌə ɝɞɌə-

ɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɖɗɔəɔɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞ-

əɚɕ ɝɔɝɞɑɘɧ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɖɚɘɛɗɑɖɝəɚ-

ɏɚ ɗɑɣɑəɔɫ [5], ɏɐɑ əɌɏɗɫɐəɚ ɘɚɒəɚ ɚɢɑəɔɞɨ ɣɌ-

ɝɞɚɞɟ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɔɡ ɩɞɌɛəɚɝɞɨ. 

ȶɌɖ Ɏɔɐəɚ ɔɓ ɛɗɌəɌ ɝɞɌəɐɌɜɞəɚɏɚ ɖɗɔəɔ-

ɣɑɝɖɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɌ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɗɟɣɑɎɧɑ ɘɑ-

ɞɚɐɧ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɚɝɞɌɞɚɣəɚ 

ɤɔɜɚɖɚ ɔ ɛɜɔɘɑəɫɪɞɝɫ əɌ ɖɌɒɐɚɘ ɩɞɌɛɑ ɗɑɣɑ-

əɔɫ. 

ȺɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɫ (ȺȻȾȯ) ɛɜɔɘɑəɫɑɞɝɫ 

ɟ ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌ-

ɛɌɡ ɗɑɣɑəɔɫ ɐɗɫ ɚɢɑəɖɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑɗɪ-

ɝɞɑɕ, ɝɚɝɞɚɫəɔɫ ɓɟɍɚɎ, ɛɑɜɔɚɐɚəɞɌ ɔ ɛɌɜɌɐɚəɞɌ, 

ɚəɌ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɝɗɑɐɔɞɨ ɖɌəɌɗɧ əɔɒ-

əɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ, ɩɗɑɘɑəɞɚɎ Ɏɔɝɚɣəɚ-

əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ [4, 6, 7]. ȰɌəəɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎ-

ɗɫɑɞɝɫ ɐɚɝɞɟɛəɧɘ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɐɑɤɑɎɧɘ, əɚ 

əɑ ɝɘɚɞɜɫ əɌ Ɏɝɑ ɩɞɔ ɐɚɝɞɚɔəɝɞɎɌ, ɚə əɑ ɗɔɤɑə 

əɑɐɚɝɞɌɞɖɚɎ ɔ ɔɘɑɑɞ ɝɎɚɔ ɚɏɜɌəɔɣɑəɔɫ. ȺȻȾȯ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɔɞɨ ɗɔɤɨ ɐɎɟɡɘɑɜəɚɑ 

ɔɓɚɍɜɌɒɑəɔɑ, ɖɚɞɚɜɚɑ ɫɎɗɫɑɞɝɫ ɟɎɑɗɔɣɑəəɧɘ, 

ɜɑɓɖɚɝɞɨ əɑɖɚɞɚɜɧɡ ɐɑɞɌɗɑɔ↑ ɝəɔɒɑəɌ, Ɏɚɓɘɚɒ-

əɧ ɌɜɞɑɠɌɖɞɧ [4, 6, 7]. Ȱɗɫ ɛɚɗɟɣɑəɔɫ ɖɌɣɑ-

ɝɞɎɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɣɑəɨ ɎɌɒəɚ ɛɜɌɎɔɗɨ-

əɚɑ ɛɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ Ɏɚ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌ-

əɔɫ [4, 6, 7].  

ȾɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɫ ɏɚɗɚɎɧ (Ⱦȼȯ) Ɏ ɚɍɫ-

ɓɌɞɑɗɨəɚɘ ɛɚɜɫɐɖɑ Ɏɧɛɚɗəɫɑɞɝɫ Ɏɝɑɘ ɛɌɢɔɑə-

ɞɌɘ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔ-

ɝɞɑɘɧ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. ȴɝɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɚɎɚɐɫɞ Ɏ ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ ɛɜɚɑɖɢɔɫɡ. 

Ⱦȼȯ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɪ ɗɔɢɑ-

Ɏɚɏɚ ɝɖɑɗɑɞɌ [1, 4, 6, 8], ɛɜɚɎɑɝɞɔ ɛɗɌəɔɜɚɎɌəɔɑ 

ɔ ɚɢɑəɖɟ ɚɜɞɚɐɚəɞɔɣɑɝɖɚɏɚ ɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɩɞɌɛɚɎ ɗɑɣɑəɔɫ [1, 2, 3, 9, 10]. Ȱɗɫ ɛɗɌəɔɜɚɎɌ-

əɔɫ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ əɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ Ⱦȼȯ 

ɛɜɚɎɚɐɫɞ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ, ɖɚɞɚɜɧɕ 

ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɜɌɝɣɑɞɑ ɟɏɗɚɎɧɡ ɔ ɗɔəɑɕəɧɡ Ɏɑ-

ɗɔɣɔə ɘɑɒɐɟ ɜɌɓɗɔɣəɧɘɔ ɘɫɏɖɚɞɖɌəəɧɘɔ ɔ 

ɞɎɑɜɐɚɞɖɌəəɧɘɔ ɞɚɣɖɌɘɔ [1, 2, 3, 9, 10]. ȹɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ ɜɌɓɗɔɣəɧɘɔ ɠɔɜɘɌɘɔ ɜɌɓɜɌ-

ɍɚɞɌəɧ ɝɛɑɢɔɌɗɨəɧɑ ɛɜɚɏɜɌɘɘəɧɑ ɚɍɑɝɛɑɣɑəɔɫ 

ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ. 

Ⱦȼȯ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɐɚɝɞɟɛəɧɘ ɔ ɚɞəɚɝɔɞɑɗɨəɚ 

ɐɑɤɑɎɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ, əɚ ɔɘɑɑɞ 

ɚɏɜɌəɔɣɑəɔɫ: ɔɓɚɍɜɌɒɑəɔɑ ɫɎɗɫɑɞɝɫ ɝɟɘɘɌɢɔ-

ɚəəɧɘ ɔ ɐɎɟɡɘɑɜəɧɘ [4, 6, 9, 10]. Ȱɗɫ ɛɚɗɟɣɑ-

əɔɫ ɖɌɣɑɝɞɎɑəəɚɏɚ ɔɓɚɍɜɌɒɑəɔɫ ɚɣɑəɨ ɎɌɒəɚ 

ɛɜɌɎɔɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɛɌɢɔɑəɞɌ Ɏɚ Ɏɜɑɘɫ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ, ɞɌɖ ɖɌɖ ɞɚɣəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɏɚ ɢɑ-

ɠɌɗɚɘɑɞɜɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ Ɏɚ ɘəɚɏɚɘ ɓɌɎɔɝɔɞ 

ɚɞ ɖɌɣɑɝɞɎɌ Ɏɧɛɚɗəɑəəɚɏɚ ɝəɔɘɖɌ.  

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ (ȸȽȶȾ) ɓɌəɔɘɌɑɞ Ɏɝɑ ɍɚɗɑɑ ɛɜɚɣəɧɑ ɛɚ-

ɓɔɢɔɔ Ɏ ɛɜɚɞɚɖɚɗɑ ɚɍɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ 

ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. Ȼɜɔ ɐɌə-

əɚɘ Ɏɔɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɎɜɌɣ ɛɚɗɟɣɌɑɞ ɔɓɚɍɜɌ-

ɒɑəɔɑ Ɏ ɜɑɌɗɨəɚɘ ɘɌɝɤɞɌɍɑ ɔ ɔɘɑɑɞ Ɏɚɓɘɚɒ-

əɚɝɞɨ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɖɚɝɞəɧɑ ɔ ɘɫɏɖɚɞɖɌə-

əɧɑ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎɧ əɑ ɞɚɗɨɖɚ Ɏ ɐɎɟɡɘɑɜəɚɘ, 

əɚ ɔ ɞɜɑɡɘɑɜəɚɘ ɎɔɐɌɡ [4, 8, 10, 11]. ȾɌɖɒɑ 

ȸȽȶȾ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɞɚɣəɚ ɚɢɑəɔɞɨ ɗɔəɑɕ-

əɧɑ, ɚɍɦɑɘəɧɑ, ɟɏɗɚɎɧɑ Ɏɑɗɔɣɔəɧ, ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɟɪ ɛɗɚɞəɚɝɞɨ [10, 11, 12, 13]. ȶ əɑɐɚɝɞɌɞ-

ɖɌɘ ȸȽȶȾ ɚɞəɚɝɫɞ Ɏɧɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ Ɏɧɝɚɖɟɪ ɗɟɣɑɎɟɪ əɌɏɜɟɓɖɟ.  

ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ, əɑɝɘɚɞɜɫ əɌ Ɏɝɑ 

ɍɚɗɑɑ ɤɔɜɚɖɚɑ ɛɜɔɘɑəɑəɔɑ ȸȽȶȾ Ɏ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɔ ɛɗɌəɔɜɚɎɌəɔɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ, ɟ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɡ ɡɔɜɟɜɏɚɎ əɑ ɝɟ-

ɥɑɝɞɎɟɑɞ ɑɐɔəɚɏɚ ɛɚɐɡɚɐɌ ɖ ɛɜɔɘɑəɑəɔɪ ɐɌə-

əɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ [11, 12, 13]. ɉɞɌ 

ɒɑ ɛɜɚɍɗɑɘɌ ɖɌɝɌɑɞɝɫ ɔ ɜɑəɞɏɑəɚɗɚɏɚɎ, ɞɌɖ ɖɌɖ 

əɑ ɜɌɓɜɌɍɚɞɌəɧ ɑɐɔəɧɑ ɝɞɌəɐɌɜɞɔɓɔɜɚɎɌəəɧɑ 

ɛɜɚɞɚɖɚɗɧ ɚɍɜɌɍɚɞɖɔ ɔ ɚɛɔɝɌəɔɫ ɐɌəəɧɡ ȸȽȶȾ 

ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞ-

əɚɕ ɝɔɝɞɑɘɧ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔ 

ɛɜɚɎɑɝɞɔ ɝɔɝɞɑɘɌɞɔɓɌɢɔɪ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȽɘɚɐɑɗɔɜɚɎɌɞɨ ɛɜɚɞɚɖɚɗ ɚɍ-

ɜɌɍɚɞɖɔ ɐɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ Ɏɜɚɒɐɑəəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔ-

ɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȭɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 84 ɛɌɢɔɑəɞɌ ɝ ɌəɚɘɌ-

ɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ (ɝɜɑɐɔ 

əɔɡ 63 ɒɑəɥɔəɧ (75%) ɔ 21 ɘɟɒɣɔəɌ (25%)). 

ȮɚɓɜɌɝɞ ɛɌɢɔɑəɞɚɎ ɝɚɝɞɌɎɔɗ ɚɞ 16 ɐɚ 45 ɗɑɞ, 

ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ - 25 ɗɑɞ. Ȯ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔ-

ɛɌ  ɚɖɖɗɪɓɔɔ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ ɛɌɢɔɑə- 
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ȼɔɝ. 5,Ɍ 

 

ȼɔɝ. 5,ɍ 

ȼɔɝ. 5.   ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɚɍɗɌɝɞɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ (ɚɍɗɌɝɞɨ 

ɝɟɝɞɌɎɌ ɎɧɐɑɗɑəɌ Ɏəɟɞɜɔ ɖɜɌɝəɚɏɚ ɖɜɟɏɌ). 

Ɍ ñ ɗɑɎɧɕ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ, ɛɌɞɚɗɚɏɔɔ əɑ ɎɧɫɎɗɑəɚ. ɍ ñ ɛɜɌɎɧɕ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ 

ɝɟɝɞɌɎ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɜɌɓɘɑɜɚɎ ɔ ɐɑɠɚɜɘɌɢɔɫ ɛɜɌɎɚɏɚ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ.  

ȻɌɢɔɑəɞɖɌ Ȱ., 37 ɗɑɞ. ȰɔɌɏəɚɓ: ɏɔɛɑɜɛɗɌɓɔɫ ɛɜɌɎɚɏɚ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ. 

 

ȼɔɝ. 6,Ɍ 

 

ȼɔɝ. 6,ɍ 

ȼɔɝ. 6.    ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ əɔɒəɑɣɑɗɪɝɞəɧɑ ɚɞɎɑɜɝɞɔɫ ɖɌəɌɗɚɎ ɛɜɌɎɚɏɚ (Ɍ) ɔ ɗɑɎɚɏɚ (ɍ) əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ  (ɟɖɌɓɌəɧ 

ɝɞɜɑɗɖɌɘɔ). 

 

ȼɔɝ. 7,Ɍ 

 

ȼɔɝ. 7,ɍ 

ȼɔɝ. 7.     ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ. 

Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɛɚɐɍɚɜɚɐɚɣəɧɑ ɚɞɎɑɜɝɞɔɫ ɖɌəɌɗɚɎ ɛɜɌɎɚɏɚ (Ɍ) ɔ ɗɑɎɚɏɚ (ɍ) əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ (ɟɖɌɓɌəɧ 

ɝɞɜɑɗɖɌɘɔ). 
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ɞɧ ɍɧɗɔ ɜɌɓɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɝ ɐɔ-

ɝɞɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ - 20 ɣɑɗɚɎɑɖ (24 %), ɝ ɘɑɓɔ-

Ɍɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ - 64 ɣɑɗɚɎɑɖɌ (76%). ȿ 16 ɛɌ-

ɢɔɑəɞɚɎ (19%) ɔɓ ɚɍɑɔɡ ɏɜɟɛɛ əɌɍɗɪɐɌɗɌɝɨ 

əɑɝɔɘɘɑɞɜɔɣəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɣɑɗɪɝɞɑɕ. Ȯɝɑɘ 

ɛɌɢɔɑəɞɌɘ (n=84; 100%) Ɏ ɛɚɝɗɑɐɝɞɎɔɑ ɍɧɗɔ 

Ɏɧɛɚɗəɑəɧ ɐɎɟɣɑɗɪɝɞəɧɑ ɚɛɑɜɌɢɔɔ (ɚɝɞɑɚɞɚ-

ɘɔɫ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚ ɞɔɛɟ ȷɑ ɀɚɜ I, ɘɑɒɖɚɜ-

ɞɔɖɌɗɨəɌɫ ɚɝɞɑɚɞɚɘɔɫ əɔɒəɑɕ ɣɑɗɪɝɞɔ). 12 ɛɌ-

ɢɔɑəɞɌɘ (14%) ɎɧɛɚɗəɫɗɌɝɨ ɏɑəɔɚɛɗɌɝɞɔɖɌ, 

ɞɌɖɒɑ 12 ɛɌɢɔɑəɞɌɘ (14%) ɛɜɚɎɚɐɔɗɔ ɜɔəɚɝɑɛ-

ɞɚɛɗɌɝɞɔɖɟ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=84; 100%) ɐɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɘɟɗɨɞɔɝɛɔ-

ɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɗɔɢɑɎɚɏɚ 

ɝɖɑɗɑɞɌ. ȸȽȶȾ ɎɧɛɚɗəɫɗɌɝɨ əɌ ɌɛɛɌɜɌɞɑ 

Toshiba Aquilion ONE ɝ 320 ɜɫɐɌɘɔ ɐɑɞɑɖɞɚɜɚɎ. 

ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ ɛɚɗɚɒɑəɔɔ ɛɌɢɔ-

ɑəɞɌ ɗɑɒɌ əɌ ɝɛɔəɑ, ɛɗɚɝɖɚɝɞɨ ɠɔɓɔɚɗɚɏɔɣɑɝɖɚɔ↑ 

ɏɚɜɔɓɚəɞɌɗɔ ɜɌɝɛɚɗɌɏɌɗɌɝɨ ɛɌɜɌɗɗɑɗɨəɚ ɛɗɚɝɖɚ-

ɝɞɔ ɞɚɘɚɏɜɌɠɔɔ. ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ 

ɛɚɗɚɒɑəɔɔ ɓɌɖɜɧɞɚɏɚ ɜɞɌ. Ȱɗɫ ɛɜɌɎɔɗɨəɚɏɚ ɛɚ-

ɗɚɒɑəɔɫ ɏɚɗɚɎɧ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɏɚɗɚɎəɚɕ ɠɔɖɝɌ-

ɞɚɜ ɔ ɛɜɑɐɎɌɜɔɞɑɗɨəɌɫ ɝɎɑɞɚɎɌɫ ɜɌɓɘɑɞɖɌ. Ⱦɑɡ-

əɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɞɚɘɚɏɜɌɠɔɜɚɎɌəɔɫ:  

mAs - 100 -120, kV - 120. ȾɚɗɥɔəɌ ɝɜɑɓɌ - 0,5 

ɘɘ. ȶȾ Ɏɧɛɚɗəɫɗɔ Ɏ ɝɛɔɜɌɗɨəɚɘ ɔ Ɏ ɚɍɦɑɘəɚɘ 

ɜɑɒɔɘɌɡ (ɓɚəɌ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɍɚɗɑɑ 16 ɝɘ ɓɌ 

ɚɐɔə ɚɍɚɜɚɞ ɞɜɟɍɖɔ). ȴɝɛɚɗɨɓɚɎɌɗɔ ɖɚɝɞəɟɪ 

(ɞɚɗɥɔəɌ ɝɜɑɓɌ 0,5 ɘɘ) ɔ ɘɫɏɖɚɞɖɌəəɟɪ (ɞɚɗ-

ɥɔəɌ ɝɜɑɓɌ 1 ɘɘ) ɜɑɖɚəɝɞɜɟɖɢɔɔ.  

ȹɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɛɜɚɎɚɐɔɗɌɝɨ ɚɍɜɌ-

ɍɚɞɖɌ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ ɝ ɛɚɝɞɜɚɑəɔɑɘ ɞɜɑɡ-

ɘɑɜəɧɡ ɔ ɐɎɟɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ. 

Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɐɌɎɌɗɔ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɝɞɜɚɑəɔɑ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ Ɏ 

ɢɑɗɚɘ, ɣɞɚ ɖɜɌɕəɑ ɎɌɒəɚ ɛɜɔ ɐɌəəɚɕ ɛɌɞɚɗɚ-

ɏɔɔ, ɚɝɚɍɑəəɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ əɑɝɔɘɘɑɞɜɔɣəɧɘɔ 

ɐɑɠɚɜɘɌɢɔɫɘɔ. ȹɌ ɚɝəɚɎɌəɔɔ ɞɜɑɡɘɑɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɕ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɧɡ ɖɚɘɛɨɪ-

ɞɑɜəɧɡ ɛɜɚɏɜɌɘɘ ɟ 16 ɛɌɢɔɑəɞɚɎ (19%) ɛɜɚɎɚ-

ɐɔɗɔ ɎɔɜɞɟɌɗɨəɧɑ ɚɛɑɜɌɢɔɔ ɐɗɫ ɛɗɌəɔɜɚɎɌəɔɫ 

ɛɜɑɐɛɚɗɌɏɌɑɘɧɡ ɞɎɑɜɐɚɞɖɌəəɧɡ ɔ ɘɫɏɖɚɞɖɌə-

əɧɡ ɛɑɜɑɘɑɥɑəɔɕ.  

ȰɎɟɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɐɌɎɌɗɔ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜɟ ɖɚɝɞəɚɕ ɞɖɌəɔ ɣɑ-

ɗɪɝɞɑɕ, ɝɚɝɞɚɫəɔɑ ɓɟɍɚɎ, ɛɑɜɔɚɐɚəɞɌ, ɛɌɜɌɐɚə-

ɞɌ, ɌəɌɞɚɘɔɪ ɡɚɐɌ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ 

əɑɜɎɚɎ, Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɑ ɝɟɝɞɌɎɧ, 

ɚɖɚɗɚəɚɝɚɎɧɑ ɛɌɓɟɡɔ, ɛɚɗɚɝɞɨ əɚɝɌ.  

ȹɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɑ ɔɓɚɍɜɌɒɑəɔɫ 

(ɞɜɑɡɘɑɜəɧɑ, ɐɎɟɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ) Ɏɧ-

əɚɝɔɗɔɝɨ ɜɑəɞɏɑəɚɗɚɏɚɘ əɌ ɝəɔɘɖɔ, ɔɡ ɐɌəəɧɑ 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ ɡɔɜɟɜɏɚɘ əɌ 

ɩɞɌɛɑ ɛɚɎɞɚɜəɚɕ ɖɚəɝɟɗɨɞɌɢɔɔ ɔ, ɛɜɔ əɑɚɍɡɚ-

ɐɔɘɚɝɞɔ, Ɏɚ Ɏɜɑɘɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ. ȴɝɝɗɑɐɚɎɌəɔɑ ɓɌɛɔɝɧɎɌɗɚɝɨ əɌ ɐɔɝɖ Ɏ 

ɠɚɜɘɌɞɑ DICOM, ɐɌəəɧɑ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɡɔɜɟɜ-

ɏɚɘ ɐɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ ɛɌɞɚɗɚɏɔɔ, ɛɗɌəɔɜɚ-

ɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ, ɛɜɚɎɑɐɑ-

əɔɫ ɎɔɜɞɟɌɗɨəɧɡ ɚɛɑɜɌɢɔɕ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ ɍɧɗɌ ɎɧɛɚɗəɑəɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=84, 

100%) ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

Ȯ ɛɜɚɢɑɝɝɑ ɚɍɜɌɍɚɞɖɔ ɛɚɗɟɣɑəəɧɡ ɐɌə-

əɧɡ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=84, 100%) ɍɧɗɚ Ɏɧɛɚɗ-

əɑəɚ ɛɚɝɞɜɚɑəɔɑ ɞɜɑɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ, 

ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɜɑɒɔɘɧ:  

1. ȼɑɒɔɘ ɘɫɏɖɔɡ ɞɖɌəɑɕ (ȼɔɝ. 2 (Ɍ ð Ɏ)). 

Ȼɚɝɞɜɚɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɜɚɎɚɐɔɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɌəɠɌɝ ɔ Ɏ 

ɛɜɚɠɔɗɨ (ɝ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɝɞɚɜɚəɧ) (n=84, 

100%).   

ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɌəɌɗɔ-

ɓɌ ɛɜɚɛɚɜɢɔɕ ɔ ɛɜɚɠɔɗɫ ɗɔɢɌ, ɚɢɑəɖɔ ɝɔɘɘɑɞ-

ɜɔɣəɚɝɞɔ ɒɑɎɌɞɑɗɨəɧɡ ɘɧɤɢ. 

2. ȶɚɝɞəɧɕ ɜɑɒɔɘ (ȼɔɝ. 3 (Ɍ ð Ɏ)). Ȼɚ-

ɝɞɜɚɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ ɛɜɚ-

Ɏɚɐɔɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɌəɠɌɝ ɔ Ɏ ɛɜɚɠɔɗɨ (ɝ 

ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɝɞɚɜɚəɧ) (n=84, 100%). 

ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɢɑə-

ɖɔ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ, ɚɢɑəɖɔ 

ɚɝɚɍɑəəɚɝɞɑɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɌəɚɘɌɗɔɔ.  

ȾɌɖɒɑ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=84, 100%) Ɏ 

ɖɚɝɞəɚɘ ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚɝɞɜɚɑəɔɑ ɚɍɗɌ-

ɝɞɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ ɐɗɫ Ɏɔ-

ɓɟɌɗɨəɚɕ ɚɢɑəɖɔ ɔɡ ɠɚɜɘɧ, ɜɌɓɘɑɜɚɎ, ɜɌɝɛɚɗɚ-

ɒɑəɔɫ ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ ɚɞəɚɝɔɞɑɗɨəɚ ɝɟɝɞɌɎəɚɕ ɫɘɖɔ (ȼɔɝ. 4 

(Ɍ, ɍ), ȼɔɝ. 5 (Ɍ, ɍ)).  

ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ Ɏ ɚɍɫɓɌɞɑɗɨəɚɘ ɛɚɜɫɐ-

ɖɑ Ɏ ɖɚɝɞəɚɘ ɜɑɒɔɘɑ ɛɜɚɎɚɐɔɗɚɝɨ ɛɚɝɞɜɚɑəɔɑ 

əɔɒəɑɣɑɗɪɝɞəɧɡ ɔ ɛɚɐɍɚɜɚɐɚɣəɧɡ ɚɞɎɑɜɝɞɔɕ 

ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ. ȴɡ ɣɑɞɖɌɫ 

ɗɚɖɌɗɔɓɌɢɔɫ ɚɣɑəɨ ɎɌɒəɌ Ɏɚ ɔɓɍɑɒɌəɔɑ ɛɚɎɜɑ-

ɒɐɑəɔɫ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ Ɏɚ Ɏɜɑɘɫ ɚɛɑ-

ɜɌɢɔɔ (ɘɑɒɖɚɜɞɔɖɌɗɨəɌɫ ɚɝɞɑɚɞɚɘɔɫ əɔɒəɑɕ 

ɣɑɗɪɝɞɔ) (ȼɔɝ. 6 (Ɍ, ɍ), 7 (Ɍ, ɍ)). Ȱɗɫ ɚɢɑəɖɔ ɡɚɐɌ 

ɝɌɘɔɡ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ ɔɝɛɚɗɨ-

ɓɚɎɌɗɔɝɨ ɐɎɟɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ 

ɖɜɔɎɚɗɔəɑɕəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ (curved-MPR) 

(ȼɔɝ. 8 (Ɍ, ɍ)) 

3. ȼɑɒɔɘ çɓɟɍəɌɫ ɝɔɝɞɑɘɌè (ȼɔɝ. 9 (Ɍ, ɍ)). 

Ȼɚɝɞɜɚɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ çɓɟɍəɌɫ ɝɔ-

ɝɞɑɘɌè ɛɜɚɎɚɐɔɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɌəɠɌɝ ɔ Ɏ 

ɛɜɚɠɔɗɨ (ɝ ɛɜɌɎɚɕ ɔ ɗɑɎɚɕ ɝɞɚɜɚəɧ) (n=84, 100 

%). 

ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɢɑə-

ɖɔ ɠɚɜɘɧ, ɜɌɓɘɑɜɚɎ ɔ ɛɚɗɚɒɑəɔɫ ɓɟɍɚɎ. Ȼɜɔ 

ɎɧɫɎɗɑəɔɔ ɐɔɝɞɚɛɔɜɚɎɌəəɧɡ ɜɑɞɑəɔɜɚɎɌəəɧɡ 

ɓɟɍɚɎ ɐɌəəɧɕ ɜɑɒɔɘ ɐɌɎɌɗ Ɏɚɓɘɚɒəɚɝɞɨ əɑ 

ɞɚɗɨɖɚ ɣɑɞɖɚ ɗɚɖɌɗɔɓɌɎɌɞɨ ɝɌɘ ɓɟɍ, əɚ ɔ ɚɢɑ-

əɔɞɨ ɑɏɚ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɞəɚɝɔɞɑɗɨəɚ ɖɚɜəɑɕ 

ɜɫɐɚɘ ɜɌɝɛɚɗɚɒɑəəɧɡ ɓɟɍɚɎ.  

4.  ȼɑɒɔɘ çɎɚɓɐɟɡɚəɚɝəɧɑ ɛɟɞɔè (ȼɔɝ. 10 

(Ɍ)). Ȼɚɝɞɜɚɑəɔɑ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ çɎɚɓɐɟ-

ɡɚəɚɝəɧɑ ɛɟɞɔè ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ɞɚɗɨɖɚ ɛɌɢɔɑə-

ɞɌɘ, ɟ ɖɚɞɚɜɧɡ ɛɗɌəɔɜɚɎɌɗɚɝɨ ɛɜɚɎɑɐɑəɔɑ ɚɐ-

əɚɘɚɘɑəɞəɚɕ  ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ  ɚɛɑɜɌɢɔɔ ɔ ɜɔ- 
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ȼɔɝ. 8,Ɍ 

 

ȼɔɝ. 8,ɍ 

ȼɔɝ. 8.   ȸȽȶȾ. ȶɜɔɎɚɗɔəɑɕəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (curved-MPR) ɖɌəɌɗɚɎ ɛɜɌɎɚɏɚ (Ɍ) ɔ ɗɑɎɚɏɚ (ɍ) əɔɒ-

əɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ. 

 

ȼɔɝ. 9,Ɍ 

 

ȼɔɝ. 9,ɍ 

ȼɔɝ. 9.  ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏ ɜɑɒɔɘɑ çɓɟɍəɌɫ ɝɔɝɞɑɘɌè (Ɍ ñ Ɏɔɐ ɝɗɑɎɌ, ɍ ñ Ɏɔɐ 

ɝɛɑɜɑɐɔ). 

ȻɌɢɔɑəɞɖɌ ɉ., 26 ɗɑɞ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɜɌɓɎɔɞɔɫ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɘɑɓɔɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɔɝɞɚɛɔɜɚɎɌəəɧɕ ɜɑɞɑəɔɜɚɎɌəəɧɕ ɓɟɍ əɌ ɟɜɚɎəɑ ɖɚɜəɑɕ 21-24 ɓɟɍɚɎ. 

 

ȼɔɝ. 10,Ɍ 

 

ȼɔɝ. 10,ɍ 

ȼɔɝ. 10.  ȸȽȶȾ. Ⱦɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȼɑɒɔɘ çɎɚɓɐɟɡɚəɚɝəɧɑ ɛɟɞɔè  (Ɍ - Ɏɔɐ ɝɛɑɜɑɐɔ,  ɍ - 

Ɏɔɐ ɝɍɚɖɟ). 

ȻɌɢɔɑəɞɖɌ ȸ., 28 ɗɑɞ. ȰɔɌɏəɚɓ: II ɖɗɌɝɝ ɜɌɓɎɔɞɔɫ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɐɔɝɞɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ. 

ȮɜɚɒɐɑəəɌɫ ɐɑɠɚɜɘɌɢɔɫ ɖɚɝɞəɚɏɚ ɔ ɡɜɫɥɑɎɚɏɚ ɚɞɐɑɗɚɎ əɚɝɌ. 
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əɚɝɑɛɞɚɛɗɌɝɞɔɖɔ (n=12, 14%). ȰɌəəɧɕ ɜɑɒɔɘ 

ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɎɔɓɟɌɗɨəɚɕ ɚɢɑəɖɔ Ɏɑɜɡəɔɡ 

ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. 

5.  ȼɑɒɔɘ 3-Ȱ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ (3D-MIP) (ȼɔɝ. 10 (ɍ)). Ȼɚɝɞɜɚɑ-

əɔɑ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ 3D-MIP ɛɜɚɎɚɐɔ-

ɗɚɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=84, 100%). ȰɌəəɧɕ ɜɑ-

ɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɝɚɓɐɌəɔɫ ɔɓɚɍɜɌɒɑəɔɫ-

ɌəɌɗɚɏɌ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɘɘɧ ɔ ɎɛɚɝɗɑɐɝɞɎɔɔ 

ɛɜɔɘɑəɫɗɝɫ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɚ-

ɏɚ ɌəɌɗɔɓɌ. ȰɚɝɞɚɔəɝɞɎɚɘ ɐɌəəɚɏɚ ɜɑɒɔɘɌ ɫɎ-

ɗɫɑɞɝɫ Ɏɚɓɘɚɒəɚɝɞɨ ɎɧɝɞɌɎɔɞɨ ɝɞɜɟɖɞɟɜɧ ɗɔɢɑ-

Ɏɚɏɚ ɝɖɑɗɑɞɌ ɘɌɖɝɔɘɌɗɨəɚ ɜɚɎəɚ ɚɞəɚɝɔɞɑɗɨəɚ 

ɐɜɟɏ ɐɜɟɏɌ, ɣɞɚ ɝəɔɒɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɚɤɔɍɚɖ 

ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɜɌɝɣɑɞɚɎ.  

Ȯ ɛɜɚɢɑɝɝɑ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ ȸȽȶȾ 

Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ (n=84, 100 %) ɍɧɗɚ Ɏɧɛɚɗəɑəɚ 

ɛɚɝɞɜɚɑəɔɑ ɐɎɟɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ, ɔɝ-

ɛɚɗɨɓɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɜɑɒɔɘɧ:  

1.  ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ 

(MPR) Ɏ ɌɖɝɔɌɗɨəɚɕ, ɖɚɜɚəɌɜəɚɕ, ɝɌɏɔɞɞɌɗɨəɚɕ 

ɔ ɖɚɝɧɡ ɛɗɚɝɖɚɝɞɫɡ. ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚ-

ɎɌɗɝɫ ɐɗɫ ɚɢɑəɖɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟ-

ɝɞɌɎɚɎ (ȮȹɃȽ), ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɛɚɗɚɝɞɔ 

əɚɝɌ, ɚɞɐɑɗɨəɧɡ ɓɟɍɚɎ. 

ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ Ɏɔɝɚɣ-

əɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ (ȮȹɃȽ) ɝɞɜɚɔɗɔɝɨ 

ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ (n=84, 100%), ɖɚɗɔɣɑɝɞɎɚ 

ɔɓɚɍɜɌɒɑəɔɕ ɎɌɜɨɔɜɚɎɌɗɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɌ-

ɞɚɗɚɏɔɔ (ȼɔɝ. 11 (Ɍ - ɏ)). ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨ-

ɓɚɎɌɗɝɫ ɐɗɫ ɚɢɑəɖɔ ɜɌɓɘɑɜɚɎ, ɠɚɜɘɧ, ɖɚɝɞəɚɕ 

ɝɞɜɟɖɞɟɜɧ ɝɟɝɞɌɎəɚɕ ɫɘɖɔ, ɏɚɗɚɎɖɔ ɘɧɥɑɗɖɚɏɚ 

ɚɞɜɚɝɞɖɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ, ɐɗɫ ɚɢɑəɖɔ ɝɟɝɞɌɎ-

əɚɕ ɥɑɗɔ. Ȼɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ (n=6, 7%) ɐɚɛɚɗ-

əɔɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɚɞɖɜɧɞɧɘ 

ɜɞɚɘ ɐɗɫ ɚɢɑəɖɔ ɝɞɑɛɑəɔ ɔ əɌɛɜɌɎɗɑəɔɫ ɝɘɑ-

ɥɑəɔɫ ɝɟɝɞɌɎəɚɕ ɏɚɗɚɎɖɔ ɚɞəɚɝɔɞɑɗɨəɚ ɝɟɝɞɌɎ-

əɚɏɚ ɍɟɏɚɜɖɌ.   

ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɛɚɗɚɝɞɔ əɚɝɌ ɝɞɜɚɔɗɔɝɨ 

ɞɚɗɨɖɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɧɘɔ ɔɓɘɑəɑəɔɫ-

ɘɔ (n=60, 71%), ɖɚɗɔɣɑɝɞɎɚ ɔɓɚɍɜɌɒɑəɔɕ  ɎɌɜɨ-

ɔɜɚɎɌɗɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɌɞɚɗɚɏɔɔ.  

ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɓɟɍɚɎ 

ɝɞɜɚɔɗɔɝɨ ɞɚɗɨɖɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɎɧɫɎɗɑəəɧɘɔ 

ɔɓɘɑəɑəɔɫɘɔ (n=70, 83%), ɖɚɗɔɣɑɝɞɎɚ ɔɓɚɍɜɌ-

ɒɑəɔɕ ɎɌɜɨɔɜɚɎɌɗɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɛɌɞɚɗɚɏɔɔ 

(ȼɔɝ. 12 (Ɍ ð Ɏ)). ȺɍɫɓɌɞɑɗɨəɚ ɛɜɚɎɚɐɔɗɌɝɨ əɟɘɑ-

ɜɌɢɔɫ ɎɧɎɑɐɑəəɚɏɚ ɓɟɍɌ (əɌɛɜɔɘɑɜ, 14). 

2.  ȶɜɔɎɚɗɔəɑɕəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (curved-

MPR). ȰɌəəɧɕ ɜɑɒɔɘ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɐɗɫ ɚɢɑəɖɔ 

ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ əɌ Ɏɝɑɘ ɛɜɚ-

ɞɫɒɑəɔɔ (ȼɔɝ. 8), Ɏɑɜɡəɑɕ ɔ əɔɒəɑɕ ɣɑɗɪɝɞɑɕ 

(ɛɌəɚɜɌɘəɌɫ ɖɌɜɞɔəɌ ɓɟɍəɚɕ ɝɔɝɞɑɘɧ) (ȼɔɝ. 13 

(Ɍ, ɍ)). Ȼɚɝɞɜɚɑəɔɑ ɖɜɔɎɚɗɔəɑɕəɧɡ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɕ ɛɜɚɎɚɐɔɗɚɝɨ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɚɎɌəəɧɡ ɛɌɢɔɑə-

ɞɚɎ (n=84, 100%). 

Ⱥɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȹɌ ɚɝəɚɎɌəɔɔ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɘɧ ɛɜɔɤɗɔ ɖ ɎɧɎɚɐɟ, ɣɞɚ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ əɌ ɝɑɏɚɐəɫɤəɔɕ 

ɐɑəɨ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɛɚɗəɧɘ ɘɑɞɚɐɚɘ ɚɍɝɗɑ-

ɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞ-

əɚɕ ɝɔɝɞɑɘɧ. Ȯ ɚɞɗɔɣɔɑ ɚɞ ɞɑɗɑɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɔ ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘ-

ɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚ-

ɎɌɞɨ ɝɞɜɟɖɞɟɜɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ Ɏ ɞɜɑɡɘɑɜəɚɘ 

ɚɍɦɑɘəɚɘ Ɏɔɐɑ, ɣɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɣɑɗɪɝɞ-

əɚ-ɗɔɢɑɎɚɘɟ ɡɔɜɟɜɏɟ ɚɢɑəɔɞɨ ɝɌɘɟ ɓɟɍɚɣɑɗɪɝɞ-

əɟɪ ɌəɚɘɌɗɔɪ (ɚɝɚɍɑəəɚɝɞɔ ɠɚɜɘɧ ɔ ɜɌɓɘɑɜɚɎ 

ɣɑɗɪɝɞɑɕ,  ɝɔɘɘɑɞɜɔɣəɚɝɞɨ ɛɚɜɌɒɑəɔɫ, ɞɔɛ ɚɖ-

ɖɗɪɓɔɔ ɓɟɍəɧɡ ɜɫɐɚɎ, ɚɝɚɍɑəəɚɝɞɔ ɓɟɍɚɎ, ɝɚ-

ɝɞɚɫəɔɑ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ), Ɍ 

ɞɌɖɒɑ ɝɛɗɌəɔɜɚɎɌɞɨ ɡɔɜɟɜɏɔɣɑɝɖɔɕ ɩɞɌɛ ɗɑɣɑ-

əɔɫ (ɚɢɑəɖɌ ɜɌɝɛɚɗɚɒɑəɔɫ ɖɌəɌɗɚɎ əɔɒəɑɣɑ-

ɗɪɝɞəɧɡ əɑɜɎɚɎ, ɢɑɠɌɗɚɘɑɞɜɔɣɑɝɖɔɕ ɌəɌɗɔɓ, 

ɛɜɚɎɑɐɑəɔɑ ɎɔɜɞɟɌɗɨəɧɡ ɚɛɑɜɌɢɔɕ).  

Ȯ ɛɜɚɞɚɖɚɗɑ ɚɍɜɌɍɚɞɖɔ ɔ ɚɛɔɝɌəɔɫ ɐɌə-

əɧɡ ȸȽȶȾ ɛɌɢɔɑəɞɚɎ ɝ Ɏɜɚɒɐɑəəɧɘɔ ɓɟɍɚɣɑ-

ɗɪɝɞəɧɘɔ ɌəɚɘɌɗɔɫɘɔ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɛɚɗəɚɕ 

ɖɌɜɞɔəɧ ɛɌɞɚɗɚɏɔɔ ɫɎɗɫɑɞɝɫ əɑɚɍɡɚɐɔɘɧɘ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɞɜɑɡɘɑɜəɧɡ ɔ ɐɎɟɡɘɑɜəɧɡ ɜɑɖɚə-

ɝɞɜɟɖɢɔɕ. Ⱥəɔ ɐɌɪɞ Ɏɚɓɘɚɒəɚɝɞɨ ɐɑɞɌɗɨəɚ 

ɚɢɑəɔɞɨ ɝɞɜɟɖɞɟɜɟ ɣɑɗɪɝɞɑɕ, ɓɟɍɚɎ, ɝɚɝɞɚɫəɔɑ 

Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ, ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ, ɛɚɗɚɝɞɔ əɚɝɌ, Ɍ ɞɌɖɒɑ ɛɜɚɝɗɑɐɔɞɨ 

ɡɚɐ ɖɌəɌɗɚɎ əɔɒəɑɣɑɗɪɝɞəɧɡ əɑɜɎɚɎ əɌ Ɏɝɑɘ 

ɛɜɚɞɫɒɑəɔɔ.  

ȮɧɎɚɐɧ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ əɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ ɫɎɗɫɑɞɝɫ ɚɍɫɓɌ-

ɞɑɗɨəɧɘ ɔ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɜɑəɞɏɑəɚ-

ɗɚɏɔɣɑɝɖɔɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ ɟ ɛɌɢɔɑəɞɚɎ 

ɝ ɌəɚɘɌɗɔɫɘɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɔ ɐɚɗɒəɌ 

ɍɧɞɨ ɛɜɚɎɑɐɑəɌ əɌ ɩɞɌɛɑ ɛɚɐɏɚɞɚɎɖɔ ɖ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɘɟ ɩɞɌɛɟ ɗɑɣɑəɔɫ. Ȱɗɫ ɐɑɞɌɗɨəɚɕ ɚɢɑəɖɔ 

ɛɌɞɚɗɚɏɔɔ ɔ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌəɔɑ  ɖɌɖ ɞɜɑɡɘɑɜ-

əɧɡ, ɞɌɖ ɔ ɐɎɟɡɘɑɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ ɜɌɓ-

ɗɔɣəɧɡ ɜɑɒɔɘɌɡ. 

 

 

 



RUSSIAN ELECTRON IC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ2 2014. ʉʪʨʘʥʠʮʘ  61 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ȼɔɝ. 11,Ɍ 

 

ȼɔɝ. 11,ɍ 

 

ȼɔɝ. 11,Ɏ 

 

ȼɔɝ. 11,ɏ 

ȼɔɝ. 11. ȸȽȶȾ. ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (MPR) Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɧɡ ɝɟɝɞɌɎɚɎ. ȶɚɝɚ-

ɝɌɏɔɞɞɌɗɨəɧɑ ɛɜɚɑɖɢɔɔ. 

Ɍ - ɛɜɌɎɧɕ ȮȹɃȽ Ɏ ɛɚɗɚɒɑəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ; ɍ - ɛɜɌɎɧɕ ȮȹɃȽ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ;  Ɏ - ɗɑɎɧɕ 

ȮȹɃȽ Ɏ ɛɚɗɚɒɑəɔɔ Ɏ ɛɚɗɚɒɑəɔɔ ɛɜɔɎɧɣəɚɕ ɚɖɖɗɪɓɔɔ; ɏ - ɗɑɎɧɕ ȮȹɃȽ Ɏ ɛɚɗɚɒɑəɔɔ ɚɞɖɜɧɞɚɏɚ ɜɞɌ. ȻɌɢɔɑəɞɖɌ Ȱ., 

37 ɗɑɞ. ȰɔɌɏəɚɓ: ȯɔɛɑɜɛɗɌɓɔɫ ɛɜɌɎɚɏɚ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɏɚ ɝɟɝɞɌɎɌ. 
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ȼɔɝ. 12. ȸȽȶȾ. ȸɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ (MPR) ɓɟɍɚɎ. 

(Ɍ - ɌɖɝɔɌɗɨəɌɫ, ɍ -ɝɌɏɔɞɞɌɗɨəɌɫ, Ɏ - ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɔ ɚɍɗɌɝɞɔ ɜɑɞɑəɔɜɚɎɌəəɚɏɚ ɐɔɝɞɚɛɔɜɚɎɌəəɚɏɚ ɓɟ-

ɍɌ).  

ȻɌɢɔɑəɞɖɌ ɉ., 24 ɏɚɐɌ. ȰɔɌɏəɚɓ: III ɖɗɌɝɝ ɝɖɑɗɑɞəɚɕ ɌəɚɘɌɗɔɔ ɜɌɓɎɔɞɔɫ ɣɑɗɪɝɞɑɕ, ɘɑɓɔɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ, ɣɜɑɓ-

ɘɑɜəɚɑ ɜɌɓɎɔɞɔɑ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

 

ȼɔɝ. 13,Ɍ 

 

ȼɔɝ. 13,ɍ 

ȼɔɝ. 13. ȸȽȶȾ.  

(Ɍ - ɖɜɔɎɚɗɔəɑɕəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (curved-MPR) Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ).  

ȻɌɢɔɑəɞɖɌ ɉ., 24 ɏɚɐɌ ɝ Ɏɜɚɒɐɑəəɚɕ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɌəɚɘɌɗɔɑɕ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɐɔɝɞɚɛɔɜɚɎɌəəɧɕ ɜɑɞɑəɔɜɚ-

ɎɌəəɧɕ ɓɟɍ ɟ ɖɚɜəɑɕ 21-24 ɓɟɍɚɎ. 

 ɍ - ɖɜɔɎɚɗɔəɑɕəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ (curved-MPR) əɔɒəɑɕ ɣɑɗɪɝɞɔ. ȻɌɢɔɑəɞɖɌ ȸ., 25 ɗɑɞ, ɝ Ɏɜɚɒɐɑəəɚɕ ɓɟɍɚɣɑ-

ɗɪɝɞəɚɕ ɌəɚɘɌɗɔɑɕ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɣɌɝɞɔɣəɌɫ ɎɞɚɜɔɣəɌɫ Ɍɐɑəɞɔɫ. 
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ȻȺȽȷȱȺȻȱȼȬɂȴȺȹȹɇȱ ȴȳȸȱȹȱȹȴɋ ȴ ȯȴȻȺȯȱȹȱȳȴɋ ȮȱȼɁȹȱɃȱȷɊȽȾȹɇɁ 

ȻȬȳȿɁ: ȰȴɀɀȱȼȱȹɂȴȬȷɈȹȺ-ȰȴȬȯȹȺȽȾȴɃȱȽȶȴȱ ȶȼȴȾȱȼȴȴ Ȼȼȴ  

ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ 
 

ȻɔɝɖɟəɚɎ ȴ.Ƚ.1, ȭɚɍɜɧɤɑɎ Ƚ.Ȯ.2, ȶɌɓəɌɣɑɑɎ Ȯ.ȴ.2, ɄɎɌɣɖɚ ȹ.Ȭ.2 

 
ɝɞɌɞɨɑ ɝɚɐɑɜɒɔɞɝɫ ɖɜɌɞɖɔɕ ɚɍɓɚɜ ɗɔɞɑɜɌɞɟɜɧ ɛɚ ɛɜɚɍɗɑɘɑ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ 

ɔɓɘɑəɑəɔɕ ɝɞɜɟɖɞɟɜɧ ɔ ɘɚɜɠɚɗɚɏɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. ȼɌɍɚɞɌ ɝɚɐɑɜɒɔɞ 

ɜɑɓɟɗɨɞɌɞɧ ɌəɌɗɔɓɌ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ 27 ɛɌɢɔɑə-

ɞɚɎ ɝ ɜɌəɑɑ Ɏɧɛɚɗəɑəəɚɕ ɚɛɑɜɌɢɔɑɕ ȶɚɗɐɟɩɗɗɌ-ȷɪɖɌ. Ȯɧɛɚɗəɑə ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɔ ɚɐəɚɏɚ ɔɓ ɎɌɜɔɌəɞɚɎ  ɌəɌɞɚ-

ɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ, Ɍ ɔɘɑəəɚ ɏɔɛɚɏɑəɑɓɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɎɑɜɡəɑɣɑɗɪɝɞəɌɫ ɛɌɓɟɡɌ, ɩəɐɚɝɖɚɛɔɣɑɝɖɌɫ ɏɌɕɘɚɜɚɞɚ-

ɘɔɫ, ɠɔɍɜɚɓɔɜɟɪɥɔɕ ɝɔəɟɝɔɞ,  ɏɔɛɚɏɑəɑɓɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɖɚɘɛɨɪ-
ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

POSTOPERATIVE CHANGES AND HYPOGENESIS OF MAXILLARY SINUSES:  

COMPUTED TOMOGRAPHIC DIFFERENTIAL DIAGNOSTIC CRITERIA 

 

Piskunov I.S.1, Bobryshev  S.V.2, Kaznacheev  V.I.2, Shvachko  N.A.2 
 

his article provides a brief literature review of postoperative changes in the stru cture 

and morphology of maxillary sinuses. We analyzed CT scans of the paranasal sinu ses 

of 27 patients who had Caldwell -Luc surgery. We made a comparative an alysis of 

postoperative changes of the maxillary sinus and one of the variants of anatomical stru c-

ture, namely hypogenesis.  

 
Keywords: maxillary sinus, endoscopic maxillary sinusotomy, fibrosing s i-

nu sitis, hypogenesis of maxillary sinus, computed tomograph y. 
 
 
 

 

ɚɝɛɌɗɔɞɑɗɨəɧɑ ɓɌɍɚɗɑɎɌəɔɫ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɛɌɓɟɡ ɫɎɗɫɪɞɝɫ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ Ɍɖ-

ɞɟɌɗɨəɧɡ ɛɜɚɍɗɑɘ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ. 

Ƚɜɑɐɔ ɍɚɗɨəɧɡ, əɌɡɚɐɫɥɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ɚɞɚ-

ɜɔəɚɗɌɜɔəɏɚɗɚɏɔɣɑɝɖɔɡ ɝɞɌɢɔɚəɌɜɌɡ, ɚɞ 15 ɐɚ 

36% ɝɚɝɞɌɎɗɫɪɞ ɛɌɢɔɑəɞɧ, ɝɞɜɌɐɌɪɥɔɑ ɝɔəɟ-

ɝɔɞɌɘɔ [1], ɍɚɗɨɤɔəɝɞɎɟ ɔɓ ɖɚɞɚɜɧɡ ɛɚɖɌɓɌəɚ 

ɚɛɑɜɌɞɔɎəɚɑ ɗɑɣɑəɔɑ Ɏ ɚɍɦɑɘɑ ɝɚɏɗɌɝəɚ ɖɌɒɐɚɕ 

ɖɚəɖɜɑɞəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɝɔɞɟɌɢɔɔ. 

Ȯ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɜɔəɚɡɔɜɟɜɏɔɔ 

Ɏɝɑ ɍɚɗɨɤɟɪ ɛɚɛɟɗɫɜəɚɝɞɨ ɓɌɎɚɑɎɧɎɌɪɞ ɡɔɜɟɜ-

ɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, Ɏɧɛɚɗəɫɑɘɧɑ ɝ ɘɔəɔ-

ɘɌɗɨəɚɕ ɝɞɑɛɑəɨɪ ɔəɎɌɓɔɎəɚɝɞɔ - ɠɟəɖɢɔɚ-

əɌɗɨəɧɑ ɩəɐɚɝɖɚɛɔɣɑɝɖɔɑ ɚɛɑɜɌɢɔɔ, ɖɚɞɚɜɧɑ 

ɝɞɌɗɔ ɌɗɨɞɑɜəɌɞɔɎɚɕ ɜɌɝɤɔɜɑəəɧɘ ɜɌɐɔɖɌɗɨ-

əɧɘ. 

Ɂɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ ɚɖɚɗɚ-

əɚɝɚɎɧɡ ɛɌɓɟɡɌɡ ɛɜɑɐɛɚɗɌɏɌɪɞ ɣɌɝɞɔɣəɚɑ ɔɗɔ 

ɛɚɗəɚɑ ɟɐɌɗɑəɔɑ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ. ȴɓɎɑɝɞəɚ, 

ɣɞɚ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ ɛɜɚɔɝɡɚɐɔɞ ɎɧɜɌɒɑəəɚɑ 

ɝəɔɒɑəɔɑ ɣɔɝɗɌ ɜɑɝəɔɣɑɖ ɘɑɜɢɌɞɑɗɨəɚɏɚ ɩɛɔɞɑ-

ɗɔɫ, ɝɚɡɜɌəɑəɔɑ ɛɜɔɓəɌɖɚɎ ɚɝɞɜɚɏɚ ɔ ɡɜɚəɔɣɑ-

ɝɖɚɏɚ ɎɚɝɛɌɗɑəɔɫ, ɝəɔɒɑəɔɑ ɣɔɝɗɌ ɝɑɜɚɓəɧɡ 

ɒɑɗɑɓ, ɟɎɑɗɔɣɑəɔɑ ɣɔɝɗɌ ɍɚɖɌɗɚɎɔɐəɧɡ ɖɗɑɞɚɖ. 

ȼɑɓɟɗɨɞɌɞɚɘ ɜɌɐɔɖɌɗɨəɚɏɚ ɟɐɌɗɑəɔɫ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɫɎɗɫɑɞɝɫ ɓɌɝɞɚɕ ɝɑɖɜɑɞɌ Ɏ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ, ɛɜɚɗɔɠɑɜɌɢɔɫ ɠɔɍɜɚɓəɚɕ 

ɞɖɌəɔ ɔ ɜɌɓɎɔɞɔɑ ɛɜɚɢɑɝɝɌ ɜɟɍɢɑɎɌəɔɫ, ɖɚɞɚ-

ɜɧɕ, Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ, Ɏɑɐɑɞ ɖ ɚɍɗɔɞɑɜɌɢɔɔ 

ɛɌɓɟɡ.  

Ȼɜɔ ɚɍɚɝɞɜɑəɔɔ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ Ɏ ɜɌəɑɑ ɜɌɐɔɖɌɗɨəɚ ɚɛɑɜɔɜɚɎɌəəɚɕ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ ɘɚɏɟɞ ɜɌɓɎɔɞɨɝɫ ɞɜɔ ɎɌɜɔ-

ɌəɞɌ ɡɜɚəɔɣɑɝɖɚɏɚ ɏɌɕɘɚɜɔɞɌ: ɛɜɚɐɟɖɞɔɎəɧɕ, 

ɏɜɌəɟɗɔɜɟɪɥɔɕ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɛɚɗɔɛɚɎ ɔ 

ɠɔɍɜɚɓɔɜɟɪɥɔɕ [2]. 

Ȯ 

T 

Ȯ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ. 

2 ð ȭȸȿ ȶɟɜɝɖɌɫ ɚɍ-
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Ɂɜɚəɔɣɑɝɖɔɕ ɛɜɚɐɟɖɞɔɎəɧɕ ɏɌɕɘɚɜɔɞ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɚɫɎɗɑəɔɑɘ ɟɣɌɝɞɖɚɎ ɛɗɚɝɖɚɏɚ 

ɩɛɔɞɑɗɔɫ, ɍɌɓɌɗɨəɌɫ ɘɑɘɍɜɌəɌ Ɏ ɟɣɌɝɞɖɌɡ ɔɓɘɑ-

əɔɎɤɑɏɚɝɫ ɩɛɔɞɑɗɔɫ ɟɞɚɗɥɑəɌ ɔ ɏɔɌɗɔəɔɓɔɜɚ-

ɎɌəɌ. Ȼɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɏɜɌəɟɗɔɜɟɪɥɑɘ ɏɌɕɘɚ-

ɜɔɞɑ əɌ ɔɓɘɑəɑəɔɑ ɩɛɔɞɑɗɔɫ ɔ ɝɚɍɝɞɎɑəəɚɕ ɛɗɌ-

ɝɞɔəɖɔ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ Ɍɗɗɑɜɏɔɣɑɝɖɔɕ ɖɚɘ-

ɛɚəɑəɞ. ɉɞɚɞ ɞɔɛ ɎɚɝɛɌɗɑəɔɫ ɛɜɔ ɚɍɚɝɞɜɑəɔɔ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɜɑɚɍɗɌɐɌəɔɑɘ Ɏ ɩɖɝɝɟɐɌɞɑ 

ɩɚɓɔəɚɠɔɗɚɎ, Ɏɧɝɚɖɚɕ ɝɞɑɛɑəɨɪ ɝɚɝɟɐɔɝɞɚɕ 

ɛɜɚəɔɢɌɑɘɚɝɞɔ əɌ ɠɚəɑ ɛɚɗəɚɖɜɚɎɔɫ ɝ ɫɎɗɑəɔ-

ɫɘɔ ɛɗɌɓɘɚɜɜɌɏɔɔ ɝɚɝɟɐɚɎ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ, 

ɠɚɜɘɔɜɚɎɌəɔɑɘ Ɏ ɝɚɍɝɞɎɑəəɚɕ ɛɗɌɝɞɔəɖɑ ɗɔɘ-

ɠɚɔɐəɧɡ ɠɚɗɗɔɖɟɗɚɎ, ɏɔɛɑɜɛɗɌɓɔɑɕ ɝɗɔɓɔɝɞɧɡ 

ɒɑɗɑɓ. ɁɌɜɌɖɞɑɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɠɔɍɜɚɓɔɜɟ-

ɪɥɑɏɚ ɏɌɕɘɚɜɔɞɌ ɫɎɗɫɪɞɝɫ ɖɗɑɞɚɣəɌɫ ɛɜɚɗɔ-

ɠɑɜɌɢɔɫ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɠɔɍɜɚɍɗɌɝɞɚɎ, ɝɖɗɑ-

ɜɚɓ ɝɚɝɟɐɚɎ ɜɌɓɗɔɣəɚɏɚ ɖɌɗɔɍɜɌ ɔ Ɍɞɜɚɠɔɫ ɒɑ-

ɗɑɓ [2]. 

ɂɑɗɔ ɜɌɍɚɞɧ. 

1) ȴɓɟɣɔɞɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ  

Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ ɛɚ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜ-

əɚɕ ɞɚɘɚɏɜɌɠɔɔ. 

2) Ⱥɛɜɑɐɑɗɔɞɨ  ɐɔɠɠɑɜɑəɢɔɌɗɨəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɖɜɔɞɑɜɔɔ ɏɔɛɚɏɑəɑɓɔɔ ɔ ɛɚ-

ɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ 

ɛɌɓɟɡ. 

ȸɑɞɚɐɧ ɔ ɘɌɞɑɜɔɌɗɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȹɌɘɔ ɛɜɚɎɑɐɑə ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɟ 

923 ɛɌɢɔɑəɞɚɎ, ɛɜɚɤɑɐɤɔɡ ɔɝɝɗɑɐɚɎɌəɔɑ Ɏ ɚɞ-

ɐɑɗɑəɔɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɍɗɌɝɞəɚɕ 

ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ɏɚɜɚɐɌ ȶɟɜɝɖɌ ɓɌ 2005-

2012 ɏɚɐɧ. Ȯ ɓɚəɟ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɡɚɐɔɗɔ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɧɑ ɛɌɓɟɡɔ, Ɍ ɞɌɖɒɑ ɛɜɔɗɑɒɌɥɔɑ 

ɝɞɜɟɖɞɟɜɧ (ɛɚɗɚɝɞɨ əɚɝɌ, ɚɜɍɔɞɧ, ɫɣɑɕɖɔ ɜɑ-

ɤɑɞɣɌɞɚɕ ɖɚɝɞɔ). ȴɝɝɗɑɐɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ Ɏ 

ɖɚɜɚəɌɜəɚɕ ɔ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ. Ȯɚ Ɏɜɑɘɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɏɜɟɛɛɌ ɍɚɗɨəɧɡ 

(31 ɛɌɢɔɑəɞ) ɝ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɘɔ ɔɓɘɑəɑəɔ-

ɫɘɔ  Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɔɡ ɚɍɝɟɒ-

ɐɑəɔɑ. 

Ȼɜɔ ɌəɌɗɔɓɑ  ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ 

31 ɛɌɢɔɑəɞɌ ɛɚɝɗɑ ɜɌəɑɑ  Ɏɧɛɚɗəɑəəɚɕ ɜɌɐɔ-

ɖɌɗɨəɚɕ ɚɛɑɜɌɢɔɔ ɛɚ ȶɚɗɐɟɩɗɗɟ-ȷɪɖɟ əɌɘɔ ɍɧ-

ɗɔ Ɏɧɐɑɗɑəɧ əɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɑ  ɛɜɔɓəɌɖɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɔɓɘɑəɑəɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞ-

əɧɡ ɛɌɓɟɡ: ɟɞɚɗɥɑəɔɑ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɝɔəɟɝɌ, 

ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɔ ɐɑɠɚɜɘɌɢɔɫ ɛɌɓɟɡɔ, 

əɌɗɔɣɔɑ ɐɑɠɑɖɞɌ Ɏ ɛɑɜɑɐəɑɕ ɔ ɘɑɐɔɌɗɨəɚɕ 

ɝɞɑəɖɌɡ ɛɌɓɟɡɔ, ɟɎɑɗɔɣɑəɔɑ ɚɍɦɑɘɌ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɛɚ Ɏəɟɞɜɑəəɑɕ ɛɚɎɑɜɡəɚɝɞɔ ɝɔəɟɝɌ (ɣɞɚ 

ɘɚɏɗɚ ɍɧɞɨ ɚɍɟɝɗɚɎɗɑəɚ ɟɞɚɗɥɑəɔɑɘ ɝɗɔɓɔɝɞɚɕ 

ɚɍɚɗɚɣɖɔ ɔɗɔ ɜɟɍɢɚɎɧɘɔ ɔɓɘɑəɑəɔɫɘɔ).  Ȯ 7 

ɝɗɟɣɌɫɡ (22,6%) Ɏ  ɟɖɌɓɌəəɧɡ ɝɞɜɟɖɞɟɜɌɡ 

əɌɍɗɪɐɌɗɔɝɨ Ɏɧɝɚɖɚɛɗɚɞəɧɑ Ɏɖɗɪɣɑəɔɫ, ɝɚɚɞ-

ɎɑɞɝɞɎɟɪɥɔɑ  ɛɗɚɞəɚɝɞɔ ɖɌɗɨɢɔɫ (ȼɔɝ. 1). 

ȿɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɛɌɓɟɡɔ ɛɜɔ ɩɞɚɘ 

əɌɍɗɪɐɌɗɚɝɨ Ɏ 9 ɝɗɟɣɌɫɡ ɔɓ ɚɍɥɑɏɚ ɣɔɝɗɌ ɛɜɚ-

ɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘɘ 

 

ȼɔɝ. 1. ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɌɖɝɔɌɗɨəɌɫ  

ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȻɌɓɟɡɌ ɟɘɑəɨɤɑəɌ Ɏ ɚɍɦɑɘɑ, ɓɌ-

ɛɚɗəɑəɌ ɜɟɍɢɚɎɚɕ ɔ ɛɚɗɔɛɚɓəɚɕ ɞɖɌəɨɪ, ɚɝɝɔɠɔ-

ɖɌɞɧ Ɏ ɞɖɌəɫɡ ɛɚ ɓɌɐəɑɕ ɝɞɑəɖɑ ɛɌɓɟɡɔ (ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

ȼɔɝ. 2. ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɌɖɝɔɌɗɨəɌɫ  ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ. ȻɌɓɟɡɌ ɟɘɑəɨɤɑəɌ Ɏ ɚɍɦɑɘɑ, ɓɌɛɚɗəɑəɌ 

ɜɟɍɢɚɎɚɕ ɔ ɛɚɗɔɛɚɓəɚɕ ɞɖɌəɨɪ, ɚɝɝɔɠɔɖɌɞɧ Ɏ ɞɖɌəɫɡ ɛɚ ɓɌɐəɑɕ ɝɞɑəɖɑ ɛɌɓɟɡɔ (ɝɞɜɑɗɖɌ). 
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(29,2%).  ȮɜɚɒɐɑəəɌɫ Ɍɝɔɘɘɑɞɜɔɫ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɎɝɞɜɑɣɌɑɞɝɫ ɐɚɎɚɗɨəɚ ɜɑɐɖɚ, Ɍ 

ɔɘɑəəɚ ɛɜɔ ɏɔɛɚɏɑəɑɓɔɔ ɚɐəɚɕ ɔɓ ɛɌɓɟɡ. ȶɌɖ 

ɔɓɎɑɝɞəɚ, Ɏ ɩɞɚɘ ɝɗɟɣɌɑ  ɛɜɚɢɑɝɝ ɛəɑɎɘɌɞɔɓɌ-

ɢɔɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɚɝɞɌəɌɎɗɔɎɌɑɞɝɫ 

əɌ ɝɞɌɐɔɔ ɛɚɝɞɩɘɍɜɔɚəɌɗɨəɚɏɚ ɜɌɓɎɔɞɔɫ, ɖɚɞɚ-

ɜɌɫ ɛɜɑɐɤɑɝɞɎɟɑɞ Ɏɞɚɜɚɘɟ ɛɜɚɜɑɓɧɎɌəɔɪ ɓɟɍɚɎ 

[2]. ȾɌɖɌɫ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɌɫ ɖɌɜ-

ɞɔəɌ ɘɚɒɑɞ əɌɛɚɘɔəɌɞɨ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ 

ɔɓɘɑəɑəɔɫ ɝɔəɟɝɌ, ɣɞɚ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ Ɏɧ-

ɓɧɎɌɑɞ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɓɌɞɜɟɐəɑəɔɫ [3]. Ȼɚ 

əɌɤɔɘ əɌɍɗɪɐɑəɔɫɘ ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȶȾ ɐɗɫ əɑ-

ɜɌɓɎɔɞɚɕ  Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ  ɡɌɜɌɖɞɑɜ-

əɧ: əɑɍɚɗɨɤɔɑ ɜɌɓɘɑɜɧ, ɠɚɜɘɌ ɑɑ, ɖɌɖ ɛɜɌɎɔ-

ɗɚ, ɝɚɡɜɌəɑəɌ, ɖɚɝɞəɧɑ ɝɞɑəɖɔ ɟɞɚɗɥɑəɧ ɓɌ 

ɝɣɑɞ ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ, ɖɚɜɖɚɎɧɕ ɝɗɚɕ ɔɘɑɑɞ 

ɚɍɧɣəɟɪ ɞɚɗɥɔəɟ. Ⱥɝɚɍɑəəɚ ɡɌɜɌɖɞɑɜəɚ ɟɞɚɗ-

ɥɑəɔɑ əɔɒəɑɕ ɝɞɑəɖɔ, ɓɌ ɝɣɑɞ ɣɑɏɚ ɐəɚ ɝɔəɟɝɌ 

ɜɌɝɛɚɗɌɏɌɑɞɝɫ Ɏɧɤɑ ɐəɌ əɚɝɚɎɚɕ ɛɚɗɚɝɞɔ [3, 4]. 

Ⱥɣɑəɨ ɣɌɝɞɚ ɘɚɒəɚ əɌɍɗɪɐɌɞɨ Ɏɚɏəɟɞɚɝɞɨ ɛɑ-

ɜɑɐəɑɕ ɝɞɑəɖɔ ɛɌɓɟɡɔ ɔ ɟɎɑɗɔɣɑəɔɑ ɏɗɟɍɔəɧ 

ɝɚɍɌɣɨɑɕ ɫɘɖɔ, ɜɌɝɤɔɜɑəɔɑ əɔɒəɑɏɚ, Ɍ ɣɌɝɞɚ ɔ 

ɝɜɑɐəɑɏɚ  əɚɝɚɎɚɏɚ ɡɚɐɌ əɌ ɝɞɚɜɚəɑ ɌəɚɘɌɗɔɔ 

(ȼɔɝ. 2 (Ɍ, ɍ)). 

Ȯəɟɞɜɑəəɔɕ ɖɚəɞɟɜ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɝɔ-

əɟɝɌ ɜɚɎəɧɕ ɔ ɣɑɞɖɔɕ, ɣɞɚ  ɚɞɗɔɣɌɑɞ ɏɔɛɚɏɑəɑ-

ɓɔɪ ɚɞ ɚɍɦɑɘəɧɡ ɔɓɘɑəɑəɔɕ ɛɌɓɟɡɔ ɛɜɔ ɠɔɍ-

ɜɚɓəɚɘ ɝɔəɟɝɔɞɑ, ɛɜɔ ɖɚɞɚɜɚɘ ɠɚɜɘɔɜɟɪɞɝɫ 

ɚɣɌɏɔ ɘɑɞɌɛɗɌɝɞɔɣɑɝɖɚɏɚ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ Ɏ 

ɞɚɗɥɑ ɠɔɍɜɚɓəɚɕ ɞɖɌəɔ [5] (ȼɔɝ. 1).  

Ȯ ɚɣɑəɨ ɜɑɐɖɔɡ ɝɗɟɣɌɫɡ ɘɚɒɑɞ Ɏɝɞɜɑ-

ɣɌɞɨɝɫ ɝɔɞɟɌɢɔɫ, ɛɜɔ ɖɚɞɚɜɚɕ ɔɘɑɑɞ ɘɑɝɞɚ ɝɚ-

ɣɑɞɌəɔɑ ɏɔɛɚɏɑəɑɓɔɔ ɛɌɓɟɡɔ ɝ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȸɧ əɌɍɗɪɐɌɗɔ ɞɜɑɡ ɛɌɢɔ-

ɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɜɌəɑɑ  ɎɧɛɚɗəɫɗɌɝɨ ɚɛɑɜɌɢɔɫ 

əɌ əɑɜɌɓɎɔɞɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ. Ȯ ɩɞɚɘ 

ɝɗɟɣɌɑ ɔɘɑɗɚɝɨ ɝɚɣɑɞɌəɔɑ ɛɜɔɓəɌɖɚɎ, ɡɌɜɌɖɞɑɜ-

əɧɡ ɐɗɫ ɚɍɚɔɡ ɩɞɔɡ ɝɚɝɞɚɫəɔɕ. ȹɌ ɖɚɘɛɨɪɞɑɜ-

əɧɡ ɞɚɘɚɏɜɌɘɘɌɡ, ɛɚɘɔɘɚ ɟɘɑəɨɤɑəɔɫ Ɏ ɜɌɓ-

ɘɑɜɌɡ ɗɑɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ, ɚɛɜɑɐɑ-

ɗɫɗɝɫ ɜɫɐ ɛɜɔɓəɌɖɚɎ, ɡɌɜɌɖɞɑɜəɧɡ ɐɗɫ ɏɔɛɚɏɑ-

əɑɓɔɔ: ɟɞɚɗɥɑəɔɑ ɝɞɑəɚɖ (ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ 

əɔɒəɑɕ), ɟɏɗɟɍɗɑəɔɑ ɝɚɍɌɣɨɑɕ ɫɘɖɔ, ɜɌɝɤɔɜɑ-

əɔɑ əɔɒəɑɏɚ əɚɝɚɎɚɏɚ ɡɚɐɌ. Ȼɜɔ ɩɞɚɘ əɌɍɗɪɐɌ-

ɗɔɝɨ ɛɜɔɓəɌɖɔ ɛɜɚɎɑɐɑəəɚɕ ɜɌəɑɑ ɚɛɑɜɌɢɔɔ ð 

ɖɚɝɞəɧɕ ɐɑɠɑɖɞ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ, ɛɌɞɚɗɚɏɔ-

ɣɑɝɖɔɑ çɘɫɏɖɔɑ ɞɖɌəɔè Ɏɐɚɗɨ Ɏəɟɞɜɑəəɑɏɚ ɖɚə-

ɞɟɜɌ ɝ əɌɗɔɣɔɑɘ çəɑɒəɧɡè ɖɚɝɞəɧɡ Ɏɖɗɪɣɑəɔɕ 

(ȼɔɝ. 3 (Ɍ, ɍ)). 

ȶɚəɑɣəɚ, Ɏ ɖɌɒɐɚɘ ɝɗɟɣɌɑ ɚɐəɚɝɞɚɜɚəəɑ-

ɏɚ ɟɘɑəɨɤɑəɔɫ ɚɍɦɑɘɌ ɘɌɖɝɔɗɗɫɜəɚɏɚ ɝɔəɟɝɌ 

əɑɚɍɡɚɐɔɘɚ ɚɍɜɌɥɌɞɨɝɫ ɖ ɌəɌɘəɑɝɞɔɣɑɝɖɔɘ 

ɐɌəəɧɘ ɛɌɢɔɑəɞɌ, ɚɐəɌɖɚ əɌɗɔɣɔɑ ɟɖɌɓɌəɔɫ əɌ 

ɚɛɑɜɌɢɔɪ Ɏ ɌəɌɘəɑɓɑ əɑ ɐɚɗɒəɚ ɫɎɗɫɞɨɝɫ ɜɑ-

ɤɌɪɥɔɘ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɏɔɛɚɏɑəɑɓɔɔ ɝ ɛɚɝɗɑɐɝɞɎɔɫɘɔ ɚɛɑɜɌɞɔɎəɚɏɚ 

ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ əɑɕ, ɟɣɔɞɧɎɌɫ Ɏɚɓɘɚɒəɚɝɞɨ 

ɔɡ ɝɚɣɑɞɌəɔɫ. 

ȮɧɎɚɐɧ.  

1) ȹɌɔɍɚɗɑɑ ɡɌɜɌɖɞɑɜəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɜɌəɑɑ 

Ɏɧɛɚɗəɑəəɚɕ ɜɌɐɔɖɌɗɨəɚɕ ɚɛɑɜɌɢɔɔ əɌ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ, ɎɧɫɎɗɫɑɘɧɘɔ ɛɜɔ ȶȾ, ɫɎ-

ɗɫɪɞɝɫ: ɟɘɑəɨɤɑəɔɑ ɚɍɦɑɘɌ ɛɌɓɟɡɔ, ɟɞɚɗɥɑəɔɑ 

ɑɑ ɖɚɝɞəɧɡ ɝɞɑəɚɖ, ɟɞɚɗɥɑəɔɑ Ɏəɟɞɜɑəəɔɡ ɘɫɏ-

ɖɚɞɖɌəɧɡ ɝɞɜɟɖɞɟɜ ɓɌ ɝɣɑɞ ɏɔɛɑɜɛɗɌɓɔɔ ɝɗɔɓɔ-

ɝɞɚɕ ɔɗɔ ɜɟɍɢɚɎɧɡ ɔɓɘɑəɑəɔɕ ɝ ɟɣɌɝɞɖɌɘɔ ɘɑ-

ɞɌɛɗɌɝɞɔɣɑɝɖɚɏɚ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ, əɌɗɔɣɔɑ 

ɐɑɠɑɖɞɌ Ɏ ɛɑɜɑɐəɑɕ ɔɗɔ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɌɡ 

ɛɌɓɟɡɔ. 

2) ȻɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɔɓɘɑəɑəɔɫ Ɏɑɜɡəɑɣɑ-

 

ȼɔɝ. 3,Ɍ 

 

ȼɔɝ. 3,ɍ 

ȼɔɝ. 3.  ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɌɖɝɔɌɗɨəɌɫ  ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ, ɍ). ȭɚɗɨəɌɫ Ƚ., 52 ɏɚɐɌ. 

ȷɑɎɌɫ ɎɑɜɡəɑɣɑɗɪɝɞəɌɫ ɛɌɓɟɡɌ ɟɘɑəɨɤɑəɌ Ɏ ɚɍɦɑɘɑ, əɔɒəɫɫ ɝɞɑəɖɌ ɑɑ ɟɞɚɗɥɑəɌ (ɍɑɗɌɫ ɝɞɜɑɗɖɌ), Ɏ ɘɑɐɔ-

Ɍɗɨəɚɕ ɝɞɑəɖɑ ð ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɕ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ (ɐɗɔəəɌɫ ɣɑɜəɌɫ ɝɞɜɑɗɖɌ); ɛɚɗɚɝɞɨ ɓɌɛɚɗəɑəɌ ɛɌɞɚɗɚ-

ɏɔɣɑɝɖɔɘ ɝɚɐɑɜɒɔɘɧɘ ɝ ɞɚəɖɔɘɔ ɖɚɝɞəɧɘɔ Ɏɖɗɪɣɑəɔɫɘɔ  Ɏɐɚɗɨ Ɏəɟɞɜɑəəɑɏɚ ɖɚəɞɟɜɌ (ɖɚɜɚɞɖɌɫ ɣɑɜəɌɫ 

ɝɞɜɑɗɖɌ). 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

 

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ2 2014. ʉʪʨʘʥʠʮʘ  66 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɗɪɝɞəɧɡ ɛɌɓɟɡ ɛɜɔ ȶȾ ɝɡɚɐəɧ ɝ ɎɌɜɔɌəɞɚɘ 

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ ɝɞɜɚɑəɔɫ (ɏɔɛɚɏɑəɑɓɔɑɕ). Ȯ 

ɖɌɒɐɚɘ ɝɗɟɣɌɑ Ɍɝɔɘɘɑɞɜɔɣəɚɏɚ ɟɘɑəɨɤɑəɔɫ 

ɚɍɦɑɘɌ ɘɌɖɝɔɗɗɫɜəɚɏɚ ɝɔəɟɝɌ əɑɚɍɡɚɐɔɘɚ, ɝ 

ɟɣɑɞɚɘ ɌəɌɘəɑɝɞɔɣɑɝɖɔɡ ɐɌəəɧɡ ɛɌɢɔɑəɞɌ, ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɏɔɛɚɏɑəɑɓɔɔ ɝ 

ɛɚɝɗɑɐɝɞɎɔɫɘɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ 

ɎəɔɘɌɞɑɗɨəɚ ɌəɌɗɔɓɔɜɚɎɌɞɨ ɛɚɗɟɣɑəəɧɑ ɞɚɘɚ-

ɏɜɌɘɘɧ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ, ɡɌɜɌɖ-

ɞɑɜəɧɡ ɐɗɫ ɖɌɒɐɚɏɚ ɔɓ ɩɞɔɡ ɝɚɝɞɚɫəɔɕ.
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Ȼȼȴȸȱȹȱȹȴȱ ȰȬȹȹɇɁ ȸȽȶȾ Ȱȷɋ ɉȽȾȱȾȴɃȱȽȶȺȵ Ⱥɂȱȹȶȴ ɀȺȼȸɇ ȹȺȽȬ 
 

ȯɗɟɤɖɚ Ȭ.Ȯ.1, ȰɜɚɍɧɤɑɎ Ȭ.Ɋ.1, ȯɚɜɐɔəɌ ȯ.Ƚ.2,  

ȽɑɜɚɎɌ ȹ.Ƚ.2, ɀɚɘɔəɧɡ ȱ.Ȯ.2 

 
ɝɚɍɑəəɚɝɞɨɪ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚ-

ɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ ɫɎɗɫɑɞɝɫ ɛɑɜɑɘɑɥɑəɔɑ ɝɞɜɟɖɞɟɜ ɝɖɑɗɑɞɌ ɗɔɢɌ ɐɗɫ ɐɚɝɞɔɒɑ-

əɔɫ ɚɛɞɔɘɌɗɨəɚɏɚ ɝɚɚɞəɚɤɑəɔɫ ɠɟəɖɢɔɔ ɔ ɩɝɞɑɞɔɖɔ. Ȯ ɝɔɗɟ ɝɎɚɑɕ ɛɜɚɝɞɚɞɧ 

ɔɝɛɚɗəɑəɔɫ, ɚɝəɚɎəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɫɎɗɫɑɞɝɫ ɠɚɞɚɘɑɞ-

ɜɔɫ. ȼɑɐɖɚ ɖɚɏɐɌ ɘɚɒəɚ Ɏɝɞɜɑɞɔɞɨ ɜɌɍɚɞɧ ɛɚɝɎɫɥɑəəɧɑ ɎɚɛɜɚɝɌɘ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɔɡ 

ɛɚɖɌɓɌɞɑɗɑɕ ɛɚ ɐɌəəɧɘ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ. ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ Ɏɡɚɐɔɞ Ɏ ɝɞɌəɐɌɜɞəɧɕ ɛɜɚɞɚɖɚɗ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ 

ɐɌəəɚɕ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɔ, ɛɚ əɌɤɑɘɟ ɘəɑəɔɪ, ɑɑ ɐɌəəɧɑ ɘɚɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ 

ɐɗɫ ɝɜɌɎəɔɞɑɗɨəɚɕ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɔɡ ɛɚɖɌɓɌɞɑɗɑɕ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȴɝɛɚɗɨɓɟɫ ɐɌəəɧɑ ȸȽȶȾ, ɚɢɑəɔɞɨ ɠɚɜɘɟ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ. ȽɜɌɎəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ əɌɗɔɣɔɑ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑə-

əɚɝɞɔ ɔɓɘɑəɑəɔɕ. Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɐɌəəɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɔəɫɗɔ ɟɣɌɝɞɔɑ 50 ɛɌɢɔɑəɞɚɎ (36 ɛɌɢɔɑəɞɚɎ ɝ ɘɑɓɔɌɗɨəɚɕ ɚɖ-

ɖɗɪɓɔɑɕ ɔ 14 ɛɌɢɔɑəɞɚɎ ɝ ɐɔɝɞɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ). Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ 

ɐɎɟɣɑɗɪɝɞəɧɑ ɚɛɑɜɌɢɔɔ, Ɍ 12 Ɏ ɩɞɚɞ ɒɑ ɩɞɌɛ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɜɔəɚɛɗɌɝɞɔɖɌ. ȶɚɘɛɨɪ-

ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɝɖɑɗɑɞɌ ɗɔɢɌ ɛɜɚɎɚɐɔɗɌɝɨ ɐɚ əɌɣɌɗɌ ɗɑɣɑəɔɫ ɔ ɣɑɜɑɓ 6 ɘɑɝɫɢɑɎ ɛɚ-

ɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ. Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɌəɌɗɔɓɌ ɠɚɜɘɧ 

əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɌəəɧɑ ȸȽȶȾ Ɏ ɠɚɜɘɌɞɑ DICOM, ɖɚɞɚɜɧɑ ɓɌɏɜɟɒɌɗɔɝɨ 

Ɏ ɝɜɑɐɟ ɛɜɚɏɜɌɘɘɧ Osirix 5.5 (É Antoine Rosset, 2014). ȬəɌɗɔɓ ɛɜɚɎɚɐɔɗɝɫ ɝ ɔɝɛɚɗɨɓɚɎɌ-

əɔɑɘ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ. 

ȼɑɓɟɗɨɞɌɞɧ.  

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɚɜɔɏɔəɌɗɨəɧɡ ɐɌəəɧɡ ȸȽȶȾ (DICOM ɠɌɕɗɚɎ) ɔ ɝɛɑɢɔɌɗɨəɚɏɚ 

ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ ɛɚɓɎɚɗɫɑɞ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɎɧɝɞɌɎɔɞɨ əɑɚɍɡɚɐɔɘɟɪ ɛɜɚɑɖ-

ɢɔɪ ɔ ɛɜɚɎɑɝɞɔ ɜɌɝɣɑɞɧ ɔ ɌəɌɗɔɓ. Ⱥɝɚɍɑəəɚɝɞɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɝɛɚɝɚɍɝɞɎɟɪɞ ɟɘɑəɨ-

ɤɑəɔɪ ɣɌɝɞɚɞɧ ɚɤɔɍɚɖ ɔ ɓəɌɣɔɞɑɗɨəɚ ɛɚɎɧɤɌɪɞ ɞɚɣəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȮɧɎɚɐɧ.  

ȰɌəəɧɑ ȸȽȶȾ ɘɚɏɟɞ ɝ ɍɚɗɨɤɔɘ ɟɝɛɑɡɚɘ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ ɐɗɫ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɔɡ 

ɛɌɜɌɘɑɞɜɚɎ ɗɔɢɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȽȶȾ Ɏ ɃȷɁ, ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɃȷȺ, ȸȽȶȾ ɝɖɑɗɑɞɌ 

ɗɔɢɌ, ɓɟɍɚɣɑɗɪɝɞəɧɑ ɌəɚɘɌɗɔɔ, ɚɜɞɚɏəɌɞɔɣɑɝɖɌɫ ɡɔɜɟɜɏɔɫ, ɜɔəɚɛɗɌɝɞɔɖɌ. 
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eature of surgical treatment of patients with malocclusion is to move the facial skel e-

ton structures to achieve the optimum ratio of function and aesthetics. Due to i ts 

simplicity, the main method of evaluation in aesthetic is photometry. There are only 

few researches you can found on issues of aesthetic evaluation indicators using mu lti -slice 

computer tomography (MSCT) data. MSCT is standard protocol in pre - and posts urgical e x-

amination of this group of patients and in our opinion its data can be successfully used for 

comparative evaluation of aesthetic performance.  

The Purpose of the Study.  
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By using MSCT data to evaluate the shape of the nose's profile before and aft er su r-

gical treatment. Compare the results and analyze the presence and severity of changes. 

Evaluate the possibility of using MSCT data to assess the aesthetic component.  

Materials and Methods.  

There were 50 patients  (36 patients with mesial and 14 with  distal malocclusion). In 

all patients was used surgery approach with both jaws, and in 12 on the same stage was 

per formed rhinoplasty. MSCT of the facial skeleton was carried out before treatment and 6 

months after surgery in all patients. To analyze the form of nose's profile we used DICOM 

data, which is loaded into the Osirix 5.5 (É Antoine Rosset, 2014) software. Analysis was 

performed using a color scheme.  

Results.  

Using of the original MSCT data and special software give us the ability for the most 

accurate plane and perform necessary calculations and analysis. Given the characteristics 

of the method and its ability to provide data in true size, it's reduces the frequency of errors 

and greatly improves the accuracy of ongoing research.  

Conclusions.  

MSCT data could be used successfully to assess the aesthetic parameters of the face.  
 
Keywords: MSCT in MFS, radiology of the face region, MSCT of the face r e-

gion, MSCT in malocclusion, orthognathic surgery, rhinoplasty.  
 
 
 

 

ɜɞɚɏəɌɞɔɣɑɝɖɌɫ ɡɔɜɟɜɏɔɫ Ɏ ɝɚɎɜɑɘɑə-

əɚɘ ɛɜɑɐɝɞɌɎɗɑəɔɔ əɑ ɫɎɗɫɑɞɝɫ ɩɖɝɛɑ-

ɜɔɘɑəɞɌɗɨəɚɕ ɚɛɑɜɌɢɔɑɕ, ɓɌɎɔɝɫɥɑɕ 

ɞɚɗɨɖɚ ɚɞ ɚɛɧɞɌ ɔ ɞɌɗɌəɞɌ ɡɔɜɟɜɏɌ, ɡɚɞɫ ɩɞɚ ɔ 

əɑɘɌɗɚɎɌɒəɚ. Ȼɜɔ ɛɜɌɎɔɗɨəɚɘ ɛɗɌəɔɜɚɎɌəɔɔ ɔ 

ɟɘɑɗɚɘ ɞɑɡəɔɣɑɝɖɚɘ ɔɝɛɚɗəɑəɔɔ ɚɜɞɚɏəɌɞɔɣɑ-

ɝɖɌɫ ɡɔɜɟɜɏɔɫ ɫɎɗɫɑɞɝɫ Ɏɧɝɚɖɚ ɛɜɑɐɝɖɌɓɟɑɘɧɘ 

ɔ ɩɠɠɑɖɞɔɎəɧɘ ɡɔɜɟɜɏɔɣɑɝɖɔɘ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɚɘ ɝ ɛɜɑɖɜɌɝəɧɘ ɠɟəɖɢɔɚəɌɗɨəɚ-

ɩɝɞɑɞɔɣɑɝɖɔɘ ɜɑɓɟɗɨɞɌɞɚɘ [1, 2, 3, 4, 5].  

ȹɚ Ɏɘɑɝɞɑ ɝ ɞɑɘ, ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɜɞɚɏəɌ-

ɞɔɣɑɝɖɔɡ ɚɛɑɜɌɢɔɕ ɛɜɚɔɝɡɚɐɔɞ ɔɓɘɑəɑəɔɑ ɗɔɢɌ 

ɛɌɢɔɑəɞɌ, ɖɚɞɚɜɚɑ ɎɌɜɨɔɜɟɑɞ ɚɞ ɘɌɗɚɓɌɘɑɞəɚɏɚ 

ɐɚ ɎɑɝɨɘɌ ɓəɌɣɔɞɑɗɨəɚɏɚ, ɣɞɚ əɌɖɗɌɐɧɎɌɑɞ ɝɎɚɔ 

ɚɝɚɍɑəəɚɝɞɔ əɌ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ ɔ ɞɜɑɍɟ-

ɑɞ ɖɚɘɛɗɑɖɝəɚɏɚ ɛɚɐɡɚɐɌ ɛɜɔ ɑɏɚ ɛɗɌəɔɜɚɎɌəɔɔ 

[1, 4, 5]. ȹɑɘɌɗɚɎɌɒɑə ɔ Ɏɚɛɜɚɝ ɔɓɘɑəɑəɔɫ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɞɜɟɖɞɟɜ əɚɝɌ 

[4]. ȴɓɎɑɝɞəɚ, ɣɞɚ ɛɜɔ ɛɑɜɑɘɑɥɑəɔɔ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ ɛɜɚɔɝɡɚɐɔɞ ɛɜɫɘɚɑ Ɏɗɔɫəɔɑ əɌ ɘɫɏɖɚ-

ɞɖɌəəɧɑ ɝɞɜɟɖɞɟɜɧ əɚɝɌ, ɖɚɞɚɜɚɑ ɞɌɖɒɑ ɝɚɛɜɚ-

ɎɚɒɐɌɑɞɝɫ ɔɡ ɛɑɜɑɘɑɥɑəɔɑɘ ɔ ɔɓɘɑəɑəɔɑɘ 

ɌəɌɞɚɘɔɔ [4, 5]. Ȱɗɫ ɛɜɌɖɞɔɖɟɪɥɔɡ ɡɔɜɟɜɏɚɎ 

ɎɌɒəɚ ɓəɌɞɨ ɝɞɑɛɑəɨ ɐɌəəɧɡ ɔɓɘɑəɑəɔɕ, Ɍ ɞɚɣ-

əɑɑ ɝɖɌɓɌɞɨ, Ɏɚɓɘɚɒəɚɝɞɨ ɔɡ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ 

[5].  

Ⱥ 

 

ȼɔɝ. 1. ȴəɞɑɜɠɑɕɝ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Osirix 5.5. 
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ȶɌɖ ɛɜɌɎɔɗɚ, ɖɚɏɐɌ ɜɑɣɨ ɓɌɡɚɐɔɞ ɚ ɛɜɚɎɑ-

ɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚ ɚɢɑəɖɑ ɩɝɞɑɞɔɣɑɝɖɚɕ 

ɝɚɝɞɌɎɗɫɪɥɑɕ ɐɚ, Ɏɚ Ɏɜɑɘɫ ɔɗɔ ɛɚɝɗɑ ɛɜɚɎɑ-

ɐɑəəɚɏɚ ɗɑɣɑəɔɫ, ɞɚ ɛɚ ɟɘɚɗɣɌəɔɪ ɔɘɑɑɞɝɫ Ɏ 

Ɏɔɐɟ ɠɚɞɚɜɑɏɔɝɞɜɌɢɔɫ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɘɑɞɚɐ 

ɠɚɞɚɜɑɏɔɝɞɜɌɢɔɔ ɛɜɚɝɞ Ɏ ɔɝɛɚɗəɑəɔɔ, əɑ ɞɜɑ-

ɍɟɑɞ ɐɚɜɚɏɚɝɞɚɫɥɑɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɐɌɑɞ Ɏɚɓ-

ɘɚɒəɚɝɞɨ ɍɧɝɞɜɚ ɛɚɗɟɣɔɞɨ ɜɑɓɟɗɨɞɌɞ. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɚə əɑ ɗɔɤɑə əɑɐɚɝɞɌɞɖɚɎ ɔ ɚɝəɚɎəɚɕ ɔɓ 

əɔɡ -  ɝɞɌəɐɌɜɞɔɓɌɢɔɫ ɠɚɞɚɝəɔɘɖɚɎ. Ⱥɣɑəɨ 

ɝɗɚɒəɚ ɛɚɗɟɣɔɞɨ ɘɌɖɝɔɘɌɗɨəɚ ɚɐɔəɌɖɚɎɧɑ ɠɚ-

ɞɚɝəɔɘɖɔ ɛɌɢɔɑəɞɌ əɌ ɜɌɓɗɔɣəɧɡ ɩɞɌɛɌɡ ɗɑɣɑ-

əɔɫ, Ɍ ɛɚɝɗɑɐɟɪɥɑɑ ɛɜɚɎɑɐɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚɏɚ 

ɌəɌɗɔɓɌ ɘɚɒɑɞ ɔɝɖɌɓɔɞɨ ɜɑɓɟɗɨɞɌɞ [5, 6, 7]. ȹɚ 

ɣɞɚ ɘɚɒɑɞ ɍɧɞɨ ɌɗɨɞɑɜəɌɞɔɎɚɕ?  

Ƚ ɞɚɣɖɔ ɓɜɑəɔɫ əɌɟɣəɚ-ɔɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɕ 

ɜɌɍɚɞɧ ɔ ɟɣɔɞɧɎɌɫ ɚɝɚɍɑəəɚɝɞɔ ɛɚɐɏɚɞɚɎɖɔ ɔ 

ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɏɚ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ Ɍəɚ-

ɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ, ɖɚ-

ɞɚɜɧɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ Ɏɧɛɚɗəɫɑɞɝɫ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ 

ɗɑɣɑəɔɫ ɖɌɖ ɣɌɝɞɨ ɝɞɌəɐɌɜɞəɚɏɚ ɛɜɚɞɚɖɚɗɌ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ, ɐɌəəɧɕ ɘɑɞɚɐ ɘɚɒɑɞ ɍɧɞɨ ɟɝɛɑɤəɚ 

ɛɜɔɘɑəɑə ɔ ɐɗɫ ɚɢɑəɖɔ  ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɚɝɞɌɎ-

ɗɫɪɥɑɕ. 

Ƚ ɛɚɫɎɗɑəɔɑɘ Ɏ 1998 ɏɚɐɟ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɚɏɚ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚɏɜɌɠɌ, ɗɟɣɑɎɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ ɎɧɤɗɌ əɌ ɝɚɎɑɜɤɑəəɚ əɚɎɧɕ ɟɜɚɎɑəɨ, 

ɛɚɓɎɚɗɫɫ ɛɜɚɎɚɐɔɞɨ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɔɖɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɝ Ɏɧɝɚɖɚɕ ɞɚɣəɚɝɞɨɪ ɛɚɗɟɣɌɑɘɧɡ ɜɑ-

ɓɟɗɨɞɌɞɚɎ [8, 9, 10]. Ⱦɜɑɡɘɑɜəɧɑ ɎɔɓɟɌɗɔɓɔɜɟɪ-

ɥɔɑ ɘɑɞɚɐɔɖɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɛɗɌəɔɜɚɎɌəɔɔ 

ɖɚɝɞəɚ-ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɡ ɎɘɑɤɌɞɑɗɨɝɞɎ ɣɑ-

ɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ ɓɌəɔɘɌɪɞ ɎɌɒəɑɕɤɑɑ 

ɘɑɝɞɚ, Ɍ ɝɛɑɢɔɌɗɨəɚɑ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑɣɑəɔɑ 

ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɛɚɗɟɣɌɞɨ ɔəɠɚɜɘɌɢɔɪ, ɛɚɘɚ-

ɏɌɪɥɟɪ ɛɜɚɎɚɐɔɞɨ ɡɔɜɟɜɏɔɣɑɝɖɚɑ ɗɑɣɑəɔɑ əɌ 

Ɏɧɝɚɖɚɘ ɟɜɚɎəɑ [10, 11, 12]. Ȯ ɛɚɐɌɎɗɫɪɥɑɘ 

ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ ɔɝ-

ɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɓɌɍɚɗɑɎɌəɔɫ ɔ 

ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ. Ȯ 

əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɜɚɎɚɐɔɞɝɫ ɛɚɎɞɚɜəɚɑ ɚɍ-

ɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ ɔ 

ɝɜɌɎəɑəɔɫ ɜɑɓɟɗɨɞɌɞɚɎ [8, 10 , 11, 12, 13]. 

ȿɣɔɞɧɎɌɫ ɚɝɚɍɑəəɚɝɞɔ ɘɑɞɚɐɌ ȸȽȶȾ, ɖɚ-

ɞɚɜɧɑ ɛɚɓɎɚɗɫɪɞ ɝɞɜɚɔɞɨ ɖɌɖ ɐɎɟɡɘɑɜəɧɑ, ɞɌɖ 

ɔ ɞɜɑɡɘɑɜəɧɑ ɜɑɖɚəɝɞɜɟɖɢɔɔ ɔ ɛɜɚɎɚɐɔɞɨ ɌəɌ-

ɗɔɓ ɠɚɜɘ ɍɑɓ ɓəɌɣɔɞɑɗɨəɧɡ ɔɝɖɌɒɑəɔɕ [8, 13], Ɏ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ ɡɔɜɟɜɏɔɔ ɐɌəəɧɑ ȸȽȶȾ 

ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɪɞɝɫ Ɏ ɚɢɑəɖɑ ɜɌɓɘɑɜɚɎ ɚɍɜɌ-

ɓɚɎɌəɔɕ, ɐɑɠɑɖɞɚɎ, ɌəɌɗɔɓɑ ɚɞɐɑɗɨəɧɡ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ ɡɔɜɟɜɏɔ-

ɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ɂɚɞɑɗɚɝɨ ɍɧ ɚɞɘɑɞɔɞɨ, ɣɞɚ 

ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɎɝɞɜɑɣɌɪɞɝɫ ɜɌɍɚɞɧ, ɛɚɝɎɫ-

ɥɑəəɧɑ ɎɚɛɜɚɝɌɘ ɩɝɞɑɞɔɣɑɝɖɚɏɚ ɌəɌɗɔɓɌ ɛɚ 

ɐɌəəɧɘ ȸȽȶȾ [14]. Ȯ ɝɎɫɓɔ ɝ ɩɞɔɘ, əɌɘɔ ɍɧɗɚ 

ɛɜɔəɫɞɚ ɜɑɤɑəɔɑ ɛɜɚɎɑɝɞɔ ɩɝɞɑɞɔɣɑɝɖɔɕ ɌəɌ-

ɗɔɓ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ, ɔɝɛɚɗɨɓɟɫ ɐɌəəɧɑ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȴɝɛɚɗɨɓɟɫ ɐɌəəɧɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚɢɑəɔɞɨ ɠɚɜɘɟ əɚɝɌ Ɏ 

 

ȼɔɝ. 2.  Ⱦɔɛɧ ɜɌɓɎɔɞɔɫ ɠɚɜɘɧ əɚɝɌ (Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ). 

ȾɌɍɗɔɢɌ ʈ 1.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ ɛɚ ɞɔɛɟ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ. 

ɻʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

I 3 (6 %) 

II  23 (46 %) 

III  19 (38 %) 

IV 5 (10 %) 

V 0 (-) 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʚ 50 (100%) 
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ɛɜɚɠɔɗɨ ɐɚ ɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ. ȽɜɌɎəɔɞɨ ɜɑɓɟɗɨɞɌɞɧ ɔ ɛɜɚɌəɌɗɔɓɔ-

ɜɚɎɌɞɨ əɌɗɔɣɔɑ ɔ ɝɞɑɛɑəɨ ɎɧɜɌɒɑəəɚɝɞɔ ɔɓɘɑ-

əɑəɔɕ. 

Ⱥɢɑəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɔɘɑəɑəɔɫ ɐɌə-

əɧɡ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɐɗɫ ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪ-

ɥɑɕ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌɤɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɌɓɔɜɟɑɞɝɫ əɌ ɚɍɝɗɑ-

ɐɚɎɌəɔɔ 50 ɛɌɢɔɑəɞɚɎ (ɔɓ əɔɡ 41 ɒɑəɥɔəɌ, 9 

ɘɟɒɣɔə) Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 18 ɐɚ 45 ɗɑɞ (ɝɜɑɐəɔɕ 

ɎɚɓɜɌɝɞ 26,4 ɗɑɞ) ɝ ɌəɚɘɌɗɔɫɘɔ ɜɌɓɎɔɞɔɫ ɓɟɍɚ-

ɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ (ɘɑɓɔɌɗɨəɌɫ ɚɖɖɗɪɓɔɫ ɟ 36 

ɛɌɢɔɑəɞɚɎ,  ɐɔɝɞɌɗɨəɌɫ  ɚɖɖɗɪɓɔɫ  ɟ 14 ɛɌɢɔɑə- 

 

ȼɔɝ. 3.  ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP  Ɏ ɝɜɑɐɑ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Osirix 5.5. 

 

ȼɔɝ. 4.  ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP  Ɏ ɝɜɑɐɑ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ Osirix 5.5. 
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ɞɚɎ). 38 ɛɌɢɔɑəɞɌɘ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɞɚɗɨɖɚ ɚɜ-

ɞɚɏəɌɞɔɣɑɝɖɌɫ ɚɛɑɜɌɢɔɫ ɍɑɓ ɎɘɑɤɌɞɑɗɨɝɞɎɌ əɌ 

ɝɞɜɟɖɞɟɜɌɡ əɚɝɌ, 12 ɛɌɢɔɑəɞɌɘ - ɚɐəɚɘɚɘɑəɞ-

əɚɑ ɛɜɚɎɑɐɑəɔɑ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɔ  

ɜɔəɚɛɗɌɝɞɔɖɔ (ɝɔɘɟɗɨɞɌəɞəɚɑ ɡɔɜɟɜɏɔɣɑɝɖɚɑ 

ɗɑɣɑəɔɑ).  

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ ɍɧɗ ɛɜɚɎɑɐɑə ɛɚɗəɧɕ 

ɖɚɘɛɗɑɖɝ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ, 

ɛɚɐɏɚɞɚɎɖɌ ɖ ɡɔɜɟɜɏɔɣɑɝɖɚɘɟ ɗɑɣɑəɔɪ, ɚɛɑɜɌ-

ɢɔɫ ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɑ Ɏɑɐɑəɔɑ. Ⱥɍɦɑɘ Ɏɧ-

ɛɚɗəɫɑɘɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ (ɚɜ-

ɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ) ɝɚɝɞɚɫɗ ɔɓ ɚɝɞɑɚɞɚɘɔɔ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɛɚ ɞɔɛɟ ȷɑ ɀɚɜ I ɝ ɛɑɜɑɘɑɥɑ-

əɔɑɘ ɣɑɗɪɝɞɔ Ɏ ɜɌɓɗɔɣəɧɡ ɛɗɚɝɖɚɝɞɫɡ, ɘɑɒ-

ɖɚɜɞɔɖɌɗɨəɚɕ ɚɝɞɑɚɞɚɘɔɔ əɔɒəɑɕ ɣɑɗɪɝɞɔ ɝ 

ɛɑɜɑɘɑɥɑəɔɑɘ Ɏ ɜɌɓɗɔɣəɧɡ ɛɗɚɝɖɚɝɞɫɡ ɔ ɛɚ-

ɝɞɌəɚɎɖɚɕ Ɏ ɜɑɖɚəɝɞɜɟɖɞɔɎəɧɕ ɛɜɔɖɟɝ, Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ - ɏɑəɔɚɛɗɌɝɞɔɖɌ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ 

ɍɚɗɑɑ ɏɌɜɘɚəɔɣəɚɕ ɠɚɜɘɧ ɗɔɢɌ. Ȯɝɑɘ ɛɌɢɔɑə-

ɞɌɘ, Ɏɚɤɑɐɤɔɘ Ɏ ɐɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɍɧɗɔ 

ɛɜɚɎɑɐɑəɧ ɐɎɟɣɑɗɪɝɞəɧɑ ɚɛɑɜɌɢɔɔ, Ɍ ɞɌɖɒɑ 

ɖɚɜɜɑɖɢɔɫ ɛɑɜɑɏɚɜɚɐɖɔ əɚɝɌ ɛɚ əɔɒəɑɘɟ ɖɜɌɪ 

ɝ ɢɑɗɨɪ ɟɘɑəɨɤɑəɔɫ Ɏɑɜɚɫɞəɚɝɞɔ ɑɑ ɝɘɑɥɑəɔɫ 

Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɛɑɜɔɚɐɑ. 12 ɛɌɢɔɑəɞɌɘ 

ɛɚɝɗɑ ɓɌɎɑɜɤɑəɔɫ ɚɜɞɚɏəɌɞɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɔ 

ɛɑɜɑɔəɞɟɍɌɢɔɔ ɛɜɚɎɚɐɔɗɌɝɨ ɜɔəɚɝɑɛɞɚɛɗɌɝɞɔ-

ɖɌ.  

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ ɛɜɚɎɚɐɔɗɌɝɨ Ɏɝɑɘ ɛɌɢɔɑəɞɌɘ ɐɚ əɌɣɌɗɌ 

ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɩɞɌɛɌ ɗɑɣɑəɔɫ ɔ ɣɑɜɑɓ 6 ɘɑɝɫ-

ɢɑɎ ɛɚɝɗɑ. ȴɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ əɌ 

ɌɛɛɌɜɌɞɑ Toshiba Aquilion ONE, ɝ ɖɚɗɔɣɑɝɞɎɚɘ 

ɜɫɐɚɎ ɐɑɞɑɖɞɚɜɚɎ 320 ɔ ɞɚɗɥɔəɚɕ ɝɜɑɓɌ 0,5 ɘɘ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ Ɏ ɝɛɔɜɌɗɨəɚɘ ɔ ɚɍɦ-

ɑɘəɚɘ ɜɑɒɔɘɌɡ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚɝɞəɚɕ ɔ 

ɘɫɏɖɚɞɖɌəəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɕ. ȷɟɣɑɎɌɫ əɌɏɜɟɓ-

ɖɌ ɝɚɝɞɌɎɔɗɌ 2,5-0,9 ɘȳɎ. Ȯ ɚɍɗɌɝɞɨ ɔɝɝɗɑɐɚɎɌ-

əɔɫ Ɏɡɚɐɔɗɔ Ɏɝɑ ɝɞɜɟɖɞɟɜɧ ɏɚɗɚɎɧ Ɏɧɤɑ 4-ɏɚ 

ɤɑɕəɚɏɚ ɛɚɓɎɚəɖɌ. ȭɚɗɨɤɚɑ ɓəɌɣɑəɔɑ ɟɐɑɗɫɗɚɝɨ 

ɛɚɗɚɒɑəɔɪ ɏɚɗɚɎɧ ɛɌɢɔɑəɞɌ Ɏɚ Ɏɜɑɘɫ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɝɛɑɢɔɌɗɨəɚɏɚ ɠɔɖɝɌ-

ɞɚɜɌ: ɏɚɜɔɓɚəɞɌɗɨəɚɑ, ɝɚ ɝɞɜɚɏɚ ɎɧɎɑɐɑəəɚɕ 

ɚɝɨɪ ɛɚ ɢɑəɞɜɟ. Ȱɗɫ ɐɌɗɨəɑɕɤɑɕ ɚɍɜɌɍɚɞɖɔ ɛɚ-

ɗɟɣɑəəɧɑ ɐɌəəɧɑ ɩɖɝɛɚɜɞɔɜɚɎɌɗɔɝɨ Ɏ ɠɚɜɘɌɞɑ 

DICOM ɔ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɛɑɢɔɌɗɔɓɔɜɚɎɌəəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɛɜɚɏɜɌɘɘɚɕ.  

Ȱɗɫ ɚɢɑəɖɔ ɔɓɘɑəɑəɔɫ ɠɚɜɘɧ əɚɝɌ Ɏ 

ɛɜɚɠɔɗɨ ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ ɛɜɚɏɜɌɘɘəɚɑ ɚɍɑɝɛɑ-

ɣɑəɔɑ Osirix 5.5 (ȼɔɝ. 1) ɖɟɐɌ ɓɌɏɜɟɒɌɗɔɝɨ ɐɌə-

əɧɑ ȸȽȶȾ Ɏ ɠɚɜɘɌɞɑ DICOM. ȰɌɗɑɑ ɔɝɛɚɗɨɓɚ-

ɎɌɗɔɝɨ ɢɎɑɞɚɎɧɑ ɝɡɑɘɧ, ɖɚɞɚɜɧɑ ɛɚɓɎɚɗɔɗɔ 

ɝɜɌɎəɔɞɨ ɛɜɑɐ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ ɜɑɓɟɗɨɞɌ-

ɞɧ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɎɌɜɔɌɢɔɕ ɠɚɜɘ əɚɝɌ Ɏɚ Ɏəɔ-

ɘɌəɔɑ ɛɜɔəɔɘɌɗɌɝɨ ɞɚɗɨɖɚ ɠɚɜɘɌ ɝɛɔəɖɔ əɚɝɌ 

Ɏ ɛɜɚɠɔɗɨ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɎɌɜɔɌəɞɚɎ ɔ ɝɞɑ-

ɛɑəɔ ɔɓɘɑəɑəɔɫ ɑɬ ɠɚɜɘɧ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɚɜ-

ɞɚɏəɌɞɔɣɑɝɖɔɡ ɔ ɝɔɘɟɗɨɞɌəɞəɧɡ ɚɛɑɜɌɢɔɕ. ȹɑ 

ɟɣɔɞɧɎɌɗɌɝɨ ɐɗɔəɌ əɚɝɌ, ɠɚɜɘɌ ɖɚəɢɑɎɚɏɚ ɚɞ-

ɐɑɗɌ, əɚɝɚɎɧɑ ɟɏɗɧ. 

Ȯɝɑ ɛɌɢɔɑəɞɧ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ, ɍɧɗɔ ɜɌɝɛɜɑɐɑɗɑəɧ əɌ 

ɛɫɞɨ ɏɜɟɛɛ (ȼɔɝ. 2, ȾɌɍɗ. ʈ 1): 

ȯɜɟɛɛɌ I ñ ɠɚɜɘɌ əɚɝɌ ɛɚ ɞɔɛɟ òɎɧɜɌ-

ɒɑəəɚɏɚ ɏɚɜɍɌɞɚɏɚó (ȼɔɝ. 2 (Ɍ)); 

ȯɜɟɛɛɌ II ñ ɠɚɜɘɌ əɚɝɌ ɛɚ ɞɔɛɟ òɏɚɜɍɌɞɚ-

ɏɚó (ȼɔɝ. 2 (ɍ)); 

ȯɜɟɛɛɌ III ñ ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɕ əɚɝ 

(ȼɔɝ. 2 (Ɏ)); 

ȯɜɟɛɛɌ IV ñ ɠɚɜɘɌ əɚɝɌ ɛɚ ɞɔɛɟ òɝɑɐɗɚ-

Ɏɔɐəɚɏɚó (ȼɔɝ. 2 (ɏ)); 

ȯɜɟɛɛɌ V ñ ɠɚɜɘɌ əɚɝɌ ɛɚ ɞɔɛɟ òɎɧɜɌ-

ɒɑəəɚɏɚ ɝɑɐɗɚɎɔɐəɚɏɚó (ȼɔɝ. 2 (ɐ)). 

ȾɑɡəɔɖɌ ɛɜɚɎɑɐɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȺɜɔɏɔəɌɗɨəɧɑ ɐɌəəɧɑ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɠɚɜɘɌɞɑ DICOM 

ɓɌɏɜɟɒɌɗɔɝɨ Ɏ ɝɜɑɐɟ ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ 

Osirix 5.5.  Ȱɗɫ ɛɜɚɎɑɐɑəɔɫ ɌəɌɗɔɓɌ ɎɌɜɔɌɢɔɕ 

ɠɚɜɘ əɚɝɌ əɌɘɔ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɘɑɞɚɐ ɞɜɑɡɘɑɜ-

əɚɕ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ - 

3D Maximum Intensity Projection (3D MIP). Ȼɜɔ 

ɔɝɛɚɗɨɓɚɎɌəɔɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɚɞɚɍɜɌɒɑəɔɫ 

ɐɌəəɧɡ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɖɚɝɞəɧɑ ɤɎɧ 

ɔ ɖɚəɞɟɜ ɞɎɑɜɐɧɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɣɞɚ ɫɎɗɫɑɞ-

ɝɫ ɖɜɌɕəɑ ɎɌɒəɧɘ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ ɛɚɝɗɑɐɟɪ-

ɥɑɏɚ ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɌəɌɗɔɓɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ (ȼɔɝ. 3, ȼɔɝ. 4). 

Ȼɚɝɗɑ ɛɚɝɞɜɚɑəɔɫ ɔɝɞɔəəɚɕ ɝɌɏɔɞɞɌɗɨəɚɕ 

ɛɗɚɝɖɚɝɞɔ, ɔɝɛɚɗɨɓɟɫ ɘɑɞɚɐ ɛɜɚɑɖɢɔɔ ɘɌɖɝɔ-

ɘɌɗɨəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ Ɏ ɜɑɒɔɘɑ 3D, ɛɜɚɔɓɎɚ-

ɐɔɞɝɫ ɩɖɝɛɚɜɞ ɖɌɜɞɔəɖɔ. 

Ȱɗɫ ɛɜɔɘɑəɑəɔɫ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ, ɖɚɞɚɜɌɫ 

ɛɚɓɎɚɗɫɑɞ ɝɜɌɎəɔɞɨ ɛɜɑɐ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɑ 

ɜɑɓɟɗɨɞɌɞɧ, əɑɚɍɡɚɐɔɘɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɗɪɍɚɕ 

ɛɜɚɏɜɌɘɘəɧɕ ɛɌɖɑɞ ɐɗɫ ɚɍɜɌɍɚɞɖɔ ɠɚɞɚɏɜɌ-

ɠɔɕ. ȹɌɘɔ ɍɧɗɌ ɔɝɛɚɗɨɓɚɎɌəɌ ɛɜɚɏɜɌɘɘɌ 

Photoshop CS6 (Adobe System Incorporated).  

ȴɝɛɚɗɨɓɟɫ ɛɚɗɟɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɖɚɘ-

ɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɝɖɑɗɑɞɌ ɏɚɗɚɎɧ ɛɌɢɔɑə-

ɞɌ ɐɚ ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ, ɎɧɝɞɌɎɗɑəəɚɏɚ ɝɞɜɚɏɚ ɛɚ ɢɑəɞɜɌɗɨəɚɕ 

ɗɔəɔɔ Ɏ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɔ, ɛɜɚɎɚɐɔɘ 

ɢɎɑɞɚɎɚɑ ɚɍɚɓəɌɣɑəɔɑ ɖɌɒɐɚɕ ɔɓ əɔɡ ɛɚ ɚɞɐɑɗɨ-

əɚɝɞɔ (ȼɔɝ. 5, ȼɔɝ. 6). Ȼɜɔ ɩɞɚɘ ɚɍɚɓəɌɣɌɑɞɝɫ 

ɞɚɣɖɌ Nasion (N), ɝɚɚɞɎɑɞɝɞɎɟɪɥɌɫ ɛɑɜɑɐəɑɘɟ 

ɖɜɌɪ əɚɝɚɗɚɍəɚɏɚ ɤɎɌ. ȰɌəəɌɫ ɞɚɣɖɌ, Ɍ ɞɌɖɒɑ 

ɗɌɞɑɜɌɗɨəɧɕ ɔ əɔɒəɔɕ ɖɜɌɫ ɏɗɌɓəɔɢɧ ɔ ɖɚəɞɟɜ 

ɓɌɞɧɗɚɣəɚɕ ɖɚɝɞɔ ɝɗɟɒɔɗɔ əɌɘ ɚɝəɚɎəɧɘɔ ɚɜɔ-

ɑəɞɔɜɌɘɔ ɛɜɔ ɝɚɛɚɝɞɌɎɗɑəɔɔ ɔɓɚɍɜɌɒɑəɔɕ, 

ɚɍɚɓəɌɣɑəəɧɡ ɢɎɑɞɚɘ (ȼɔɝ. 7). Ⱦɚɣəɚɑ ɝɚɎɛɌɐɑ-

əɔɑ ɐɌəəɧɡ ɚɜɔɑəɞɔɜɚɎ ɟɖɌɓɧɎɌɑɞ əɌ ɛɚɗəɚɑ 

ɝɚɚɞɎɑɞɝɞɎɔɑ ɜɌɓɘɑɜɚɎ ɔɝɝɗɑɐɟɑɘɧɡ ɚɍɗɌɝɞɑɕ ɔ 

ɝɎɚɐɔɞ ɖ ɘɔəɔɘɟɘɟ Ɏɚɓɘɚɒəɧɑ ɚɤɔɍɖɔ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɘɧ ɛɚɗɟɣɌɑɘ Ɏɚɓɘɚɒəɚɝɞɨ 

əɌɏɗɫɐəɚ ɚɢɑəɔɞɨ ɛɜɚɔɓɚɤɑɐɤɔɑ ɔɓɘɑəɑəɔɫ 

Ɏɝɑɏɚ ɗɔɢɑɎɚɏɚ ɛɜɚɠɔɗɫ ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, ɠɚɜɘɧ 

əɚɝɌ ɔ əɌɔɍɚɗɑɑ ɞɚɣəɚ ɛɜɚɎɑɝɞɔ ɌəɌɗɔɓ ɔɓɘɑəɑ-

əɔɕ. 

ȭɚɗɑ ɞɚɏɚ, ɐɌəəɧɕ ɘɑɞɚɐ ɝ ɗɑɏɖɚɝɞɨɪ ɘɚ-

ɒɑɞ ɍɧɞɨ ɛɜɔɘɑəɑə ɛɜɔ ɜɌɍɚɞɑ ɝ ɛɌɢɔɑəɞɚɘ ɐɗɫ  
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ɚɢɑəɖɔ ɖɌɣɑɝɞɎɌ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑɣɑəɔɫ. 

Ⱥɍɝɟɒɐɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ. 

Ȼɚɝɗɑ ɝɚɛɚɝɞɌɎɗɑəɔɫ ɔɓɚɍɜɌɒɑəɔɕ ɔ ɌəɌ-

ɗɔɓɌ ɔɓɘɑəɑəɔɫ ɛɜɚɠɔɗɫ əɚɝɌ, ɜɌɝɛɜɑɐɑɗɑəɔɑ 

ɛɌɢɔɑəɞɚɎ ɛɜɚɔɓɚɤɗɚ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ 

(ȾɌɍɗ. ʈ 2, ȼɔɝ. 8): ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ 

ɠɚɜɘɚɕ əɚɝɌ ɛɚ ɞɔɛɟ òɓəɌɣɔɞɑɗɨəɚɏɚ ɏɚɜɍɌó ɝɚ-

ɝɞɌɎɔɗɚ 3 ɣɑɗɚɎɑɖɌ (6%) ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ ɔ 1 ɣɑɗɚɎɑɖ (2%) ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɗɑ-

ɣɑəɔɫ; ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɜɘɚɕ əɚɝɌ ɛɚ 

ɞɔɛɟ òɏɚɜɍɌɞɚɏɚó ɝɚɝɞɌɎɔɗɚ 23 ɣɑɗɚɎɑɖɌ (46%) ɐɚ 

ɗɑɣɑəɔɫ ɔ 7 (14%) ɛɚɝɗɑ ɗɑɣɑəɔɫ; ɖɚɗɔɣɑɝɞɎɚ 

 

ȼɔɝ. 5. 

 

ȼɔɝ. 6. 

 

ȼɔɝ. 7. 

ȼɔɝ. 5. ɂɎɑɞɚɎɚɑ Ɏɧɐɑɗɑəɔɑ ɏɚɗɚɎɧ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɔ, ɛɚɗɟɣɑəəɚɘ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 

3D MIP ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ.  

ȼɔɝ. 6. ɂɎɑɞɚɎɚɑ Ɏɧɐɑɗɑəɔɑ ɏɚɗɚɎɧ əɌ ɔɓɚɍɜɌ-

ɒɑəɔɔ, ɛɚɗɟɣɑəəɚɘ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 

3D MIP ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ȼɔɝ. 7. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɐɗɫ 

ɚɢɑəɖɔ Ɏɚɓəɔɖɤɔɡ ɔɓɘɑəɑəɔɕ. 

ȾɌɍɗɔɢɌ ʈ 2.  ȼɌɝɛɜɑɐɑɗɑəɔɑ ɛɌɢɔɑəɞɚɎ əɌ ɏɜɟɛɛɧ ɛɚ ɞɔɛɟ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɐɚ ɔ 

ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 

ɻʨʫʧʧʘ 
ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʜʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ 

ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

I 3 (6 %) 1 (2%) 

II  23 (46 %) 7 (14%) 

III  19 (38 %) 36 (72%) 

IV 5 (10 %) 5 (10%) 

V 0 (-) 1 (2%) 

ɺʩʝʛʦ ʧʘʮʠʝʥʪʦʚ 50 (100%) 50 (100%) 
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ɛɌɢɔɑəɞɚɎ ɝ ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɕ ɠɚɜɘɚɕ əɚɝɌ 

ɝɚɝɞɌɎɔɗɚ 19 ɣɑɗɚɎɑɖ (38%) ɐɚ ɗɑɣɑəɔɫ ɔ 36 

(72%) ɛɚɝɗɑ ɗɑɣɑəɔɫ; ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ 

ɠɚɜɘɚɕ əɚɝɌ ɛɚ ɞɔɛɟ òɝɑɐɗɚɎɔɐəɚɏɚó ɝɚɝɞɌɎɔɗɚ 

5 ɣɑɗɚɎɑɖ (10%) ɐɚ ɗɑɣɑəɔɫ ɔ 5 (10%) ɛɚɝɗɑ ɗɑ-

ɣɑəɔɫ; ɖɚɗɔɣɑɝɞɎɚ ɛɌɢɔɑəɞɚɎ ɝ ɠɚɜɘɚɕ əɚɝɌ ɛɚ  

ɞɔɛɟ òɓəɌɣɔɞɑɗɨəɚɏɚ ɝɑɐɗɚɎɔɐəɚɏɚó ɝɚɝɞɌ-

Ɏɔɗɚ 0 ɣɑɗɚɎɑɖ ɐɚ ɗɑɣɑəɔɫ ɔ 1 (2%) ɛɚɝɗɑ ɗɑɣɑ-

əɔɫ. 

Ƚɞɚɔɞ ɚɞɘɑɞɔɞɨ, ɝɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɐɔ-

ɝɞɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ 

ɝɔɝɞɑɘɧ ɍɧɗɚ ɎɧɫɎɗɑəɚ, ɣɞɚ ɔɓ 19 ɛɌɢɔɑəɞɚɎ ɟ 

12 ɣɑɗɚɎɑɖ ɠɚɜɘɌ əɚɝɌ ɝɚɚɞɎɑɞɝɞɎɟɑɞ òɏɚɜɍɌɞɚ-

ɘɟó ɞɔɛɟ, Ɍ ɟ 7 - ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɘɟ ɞɔɛɟ. ȹɔ 

ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ ɠɚɜɘɧ 

əɚɝɌ ɛɚ ɞɔɛɟ òɝɑɐɗɚɎɔɐəɚɏɚó ɔɗɔ òɓəɌɣɔɞɑɗɨəɚɏɚ 

ɝɑɐɗɚɎɔɐəɚɏɚó. 

Cɜɑɐɔ ɛɌɢɔɑəɞɚɎ ɝ ɘɑɓɔɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ 

ɌəɚɘɌɗɔɔ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ Ɏɚɓɘɚɒəɧ 

ɜɌɓɗɔɣəɧɑ ɎɌɜɔɌɢɔɔ ɠɚɜɘɧ ɛɜɚɠɔɗɫ əɚɝɌ ɔ 

ɖɌɖɚɕ-ɗɔɍɚ ɓɌɖɚəɚɘɑɜəɚɝɞɔ əɑ ɎɧɫɎɗɑəɚ. 

ȹɔɒɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɛɜɔɘɑɜɧ ɔɝɛɚɗɨɓɚɎɌ-

əɔɫ ɐɌəəɧɡ ȸȽȶȾ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɢɎɑɞɚɎɚɕ 

ɝɡɑɘɧ ɐɗɫ ɌəɌɗɔɓɌ ɔɓɘɑəɑəɔɕ ɠɚɜɘɧ əɚɝɌ Ɏ 

ɛɜɚɠɔɗɨ, ɜɌɝɛɜɑɐɑɗɑəəɧɡ əɌ ɏɜɟɛɛɧ. 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɔɓ I ɏɜɟɛɛɧ ɝ ɠɚɜɘɚɕ 

ɝɛɔəɖɔ əɚɝɌ ɛɚ ɞɔɛɟ çɓəɌɣɔɞɑɗɨəɚɏɚ ɏɚɜɍɌɞɚ-

ɏɚè. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚ-

ɠɔɗɨ ɛɚ ɞɔɛɟ òɓəɌɣɔɞɑɗɨəɚɏɚ ɏɚɜɍɌɞɚɏɚó ɟ ɛɌɢɔ-

ɑəɞɖɔ ɝ ɘɑɓɔɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ ɐɚ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ (ȼɔɝ. 9 (Ɍ)), ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɏɚ 

(ȼɔɝ. 9 (Ɏ)) ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɝɔɘɟɗɨɞɌəɞəɚɕ 

ɚɛɑɜɌɢɔɔ ɔ ɛɜɔɘɑəɑəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɐɗɫ 

ɌəɌɗɔɓɌ ɛɜɚɔɓɚɤɑɐɤɔɡ ɔɓɘɑəɑəɔɕ (ȼɔɝ. 9 (ɍ)). 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɔɓ II ɏɜɟɛɛɧ ɝ ɠɚɜɘɚɕ 

ɝɛɔəɖɔ əɚɝɌ ɛɚ ɞɔɛɟ òɏɚɜɍɌɞɚɏɚó. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚ-

ɠɔɗɨ ɛɚ ɞɔɛɟ òɏɚɜɍɌɞɚɏɚó ɛɌɢɔɑəɞɖɔ ɝ ɘɑɓɔɌɗɨ-

əɚɕ ɚɖɖɗɪɓɔɑɕ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ȼɔɝ. 

10 (Ɍ)), ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɏɚ (ȼɔɝ. 10 (Ɏ)) ɛɚɝɗɑ 

ɛɜɚɎɑɐɑəəɚɕ ɝɔɘɟɗɨɞɌəɞəɚɕ ɚɛɑɜɌɢɔɔ ɔ ɛɜɔ-

ɘɑəɑəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚɔɓɚ-

ɤɑɐɤɔɡ ɔɓɘɑəɑəɔɕ (ȼɔɝ. 10 (ɍ)). 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɔɓ III ɏɜɟɛɛɧ ɝ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɛɜɫɘɚɕ ɠɚɜɘɚɕ ɝɛɔəɖɔ əɚɝɌ. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɛɜɫɘɚɕ ɠɚɜɘɧ 

ɝɛɔəɖɔ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɟ ɛɌɢɔɑəɞɖɔ ɝ ɘɑɓɔɌɗɨ-

əɚɕ ɚɖɖɗɪɓɔɑɕ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ȼɔɝ. 

11 (Ɍ)) ɔ ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɝɔɘɟɗɨɞɌəɞəɚɕ ɚɛɑ-

ɜɌɢɔɔ (ȼɔɝ. 11 (Ɏ)), ɛɜɔɘɑəɑəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ 

ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚɔɓɚɤɑɐɤɔɡ ɔɓɘɑəɑəɔɕ (ȼɔɝ. 11 

(ɍ)). 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɔɓ IV ɏɜɟɛɛɧ ɝ ɠɚɜ-

ɘɚɕ ɝɛɔəɖɔ əɚɝɌ ɛɚ ɞɔɛɟ òɝɑɐɗɚɎɔɐəɚɏɚó. 

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɛɚ 

ɞɔɛɟ òɝɑɐɗɚɎɔɐəɚɏɚó ɟ ɛɌɢɔɑəɞɖɔ ɝ ɘɑɓɔɌɗɨəɚɕ 

ɚɖɖɗɪɓɔɑɕ ɐɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ȼɔɝ. 12 

(Ɍ)), ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɫɘɚɏɚ (ȼɔɝ. 12 (Ɏ)) ɛɚɝɗɑ  

ɛɜɚɎɑɐɑəəɚɕ  ɝɔɘɟɗɨɞɌəɞəɚɕ  ɚɛɑɜɌɢɔɔ ɔ ɛɜɔ-

ɘɑəɑəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚɔɓɚ-

ɤɑɐɤɔɡ ɔɓɘɑəɑəɔɕ (ȼɔɝ. 12 (ɍ)). 

Ȼɜɔɘɑɜ ɛɌɢɔɑəɞɌ ɔɓ V ɏɜɟɛɛɧ ɝ ɠɚɜɘɚɕ 

ɝɛɔəɖɔ əɚɝɌ ɛɚ ɞɔɛɟ òɓəɌɣɔɞɑɗɨəɚɏɚ ɝɑɐɗɚ-

Ɏɔɐəɚɏɚó.  

ȶɗɔəɔɣɑɝɖɔɕ ɛɜɔɘɑɜ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚ-

ɠɔɗɨ ɛɚ ɞɔɛɟ òɓəɌɣɔɞɑɗɨəɚɏɚ ɝɑɐɗɚɎɔɐəɚɏɚó ɟ 

ɛɌɢɔɑəɞɖɔ ɝ ɘɑɓɔɌɗɨəɚɕ ɚɖɖɗɪɓɔɑɕ ɐɚ ɡɔɜɟɜ-

ɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ (ȼɔɝ. 13 (Ɍ)), ɚɞəɚɝɔɞɑɗɨəɚ 

ɛɜɫɘɚɏɚ (ȼɔɝ. 13 (Ɏ)) ɛɚɝɗɑ ɛɜɚɎɑɐɑəəɚɕ ɝɔɘɟɗɨ-

ɞɌəɞəɚɕ ɚɛɑɜɌɢɔɔ ɔ ɛɜɔɘɑəɑəɔɑ ɢɎɑɞɚɎɚɕ  

 

ȼɔɝ. 9.   ȻɌɢɔɑəɞ I ɏɜɟɛɛɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP.  

 

ȼɔɝ. 8.  ȰɔɌɏɜɌɘɘɌ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɌɢɔɑəɞɚɎ 

əɌ ɏɜɟɛɛɧ ɛɚ ɞɔɛɟ ɠɚɜɘɧ əɚɝɌ Ɏ ɛɜɚɠɔɗɨ ɐɚ 

(ɝɔəɔɕ ɢɎɑɞ) ɔ ɛɚɝɗɑ (ɝɑɜɧɕ ɢɎɑɞ) ɛɜɚɎɑɐɑə-

əɚɏɚ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. 
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ȼɔɝ. 10.    ȻɌɢɔɑəɞ II ɏɜɟɛɛɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP. 

 

ȼɔɝ. 11.   ȻɌɢɔɑəɞ III ɏɜɟɛɛɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP. 

 

ȼɔɝ. 12.   ȻɌɢɔɑəɞ IV ɏɜɟɛɛɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP. 

 

ȼɔɝ. 13.   ȻɌɢɔɑəɞ V ɏɜɟɛɛɧ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɢɎɑɞɚɎɚɕ ɝɡɑɘɧ ɛɚ ɐɌəəɧɘ ȸȽȶȾ Ɏ ɜɑɒɔɘɑ 3D MIP. 
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ɝɡɑɘɧ ɐɗɫ ɌəɌɗɔɓɌ ɛɜɚɔɓɚɤɑɐɤɔɡ ɔɓɘɑəɑəɔɕ 

(ȼɔɝ. 13 (ɍ)). 

ȮɧɎɚɐɧ. 

ȸɟɗɨɞɔɝɛɔɜɌɗɨəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ- 

ɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ əɑɓɌɘɑəɔɘɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ 

ɝɞɜɟɖɞɟɜ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ ɔ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ 

ɎɧɍɚɜɌ ɞɌɖɞɔɖɔ ɔ ɟɝɛɑɤəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ ɛɌɢɔɑəɞɚɎ ɝ ɌəɚɘɌɗɔɫɘɔ 

ɜɌɓɎɔɞɔɫ ɓɟɍɚɣɑɗɪɝɞəɚɕ ɝɔɝɞɑɘɧ. ȭɚɗɑɑ ɞɚɏɚ, 

ɐɌəəɧɑ ȸȽȶȾ ɘɚɏɟɞ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɞɨɝɫ ɐɗɫ 

ɚɢɑəɖɔ ɩɝɞɑɞɔɣɑɝɖɚɕ ɝɚɝɞɌɎɗɫɪɥɑɕ, ɣɞɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɜɚɎɑɐɑəəɚɏɚ əɌɘɔ 

ɔɝɝɗɑɐɚɎɌəɔɫ. 
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ȮɇȭȺȼ ȸȱȾȺȰȴȶȴ ɂȴȽȾȺȾȺȸȴȴ ȿ ȻȬɂȴȱȹȾȺȮ Ƚ ȶȴȽȾȺȳȹɇȸȴ  

ȺȭȼȬȳȺȮȬȹȴɋȸȴ ȮȺ ɀȼȺȹȾȬȷɈȹȺȸ ȺȾȰȱȷȱ ȮȱȼɁȹȱȵ  

ɃȱȷɊȽȾȴ Ȯ ȳȬȮȴȽȴȸȺȽȾȴ ȺȾ ȼȱȳȺȼȭɂȴȴ  

ȺȶȼȿȲȬɊɅȴɁ ȬȹȬȾȺȸȴɃȱȽȶȴɁ ȽȾȼȿȶȾȿȼ 
 

Ʌɔɛɝɖɔɕ Ȭ.Ȯ.1 , ȯɚɐɟəɚɎɌ ȴ.Ȯ.1, ȽɑɜɚɎɌ ȹ.Ƚ.2 

 
ɐɌəəɚɕ ɜɌɍɚɞɑ ɌɎɞɚɜɧ ɚɍɝɟɒɐɌɪɞ Ɍɗɏɚɜɔɞɘ ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɖɔɝɞɚɓəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ Ɏɚ ɠɜɚəɞɌɗɨəɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ 

ɣɑɗɪɝɞɔ.  

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȿ 28 ɛɌɢɔɑəɞɚɎ Ɏɧɛɚɗəɔɗɔ 29 ɢɔɝɞɚɞɚɘɔɕ ɜɌɓɗɔɣəɧɡ ɘɚɐɔɠɔɖɌɢɔɕ. ȴəɠɚɜɘɌ-

ɞɔɎəɚɝɞɨ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɝɜɌɎəɔɗɔ ɝ ɔəɠɚɜɘɌɢɔɑɕ, ɛɚɗɟɣɑəəɚɕ Ɏɚ Ɏɜɑɘɫ ɚɛɑɜɌɢɔɔ.  

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ.  

ȰɌəəɧɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɚ ɝɚɝɞɚɫəɔɔ ɝɞɑəɚɖ əɚɝɌ, ɝɔəɟɝɌ, ɌɗɨɎɑɚɗɫɜ-

əɚɏɚ ɚɞ-ɜɚɝɞɖɌ ɝɚɎɛɌɗɔ ɝ ɜɑɎɔɓɔɑɕ Ɏɚ Ɏɝɑɡ 100% ɝɗɟɣɌɑɎ, ɚɜɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ ð ɞɚɗɨɖɚ Ɏ 

67% ɝɗɟ-ɣɌɑɎ. Ȼɜɔ ɜɑɓɚɜɍɢɔɔ ɝɔəɟɝɌ Ɏɚ Ɏɝɑɡ 100% ɛɜɚɎɑɗɔ ɚɜɚəɌɓɌɗɨəɟɪ ɢɔɝɞɚɞɚɘɔɪ. 

Ȼɜɔ ɜɑ-ɓɚɜɍɢɔɔ əɚɝɌ ɝɚɚɍɥɑəɔɑ Ɏ 45% ɝɗɟɣɌɑɎ ɠɚɜɘɔɜɚɎɌɗɔ Ɏ ɝɞɚɜɚəɟ ɝɔəɟɝɌ, Ɏ 36% 

ɝɗɟɣɌɑɎ ð Ɏ Ɏɑɝɞɔɍɟɗɫɜəɟɪ ɝɞɚɜɚəɟ, Ɏ 18% ɝɗɟɣɌɑɎ ð Ɏ əɑɍəɟɪ ɝɞɚɜɚəɟ. Ȼɜɔ ɜɑɓɚɜɍɢɔɔ 

Ɏɑɝɞɔɍɟɗɫɜ-əɚɕ ɝɞɑəɖɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ: Ɏ 33%, 38%, 30%, əɑɍəɚɕ ɝɞɑəɖɔ ð 26%, 26%, 

47%.  

ȳɌɖɗɪɣɑəɔɑ.  

ȼɑɓɚɜɍɢɔɫ ɝɞɑəɖɔ ɝɔəɟɝɌ, əɚɝɌ ɔ əɑɍɌ ɔɝɖɗɪɣɌɑɞ ɛɜɔɘɑəɑəɔɑ Ɏɑɝɞɔɍɟɗɫɜəɚɕ 

ɢɔɝɞɩɖɞɚɘɔɔ. Ȼɜɔ ɜɑɓɚɜɍɢɔɔ ɝɔəɟɝɌ ɛɚɖɌɓɌəɌ ɚɜɚəɌɓɌɗɨəɌɫ ɢɔɝɞɚɞɚɘɔɫ, əɑɍɌ ð əɑɍəɌɫ 

ɢɔɝɞɚɞɚɘɔɫ, əɚɝɌ ð ɗɪɍɌɫ ɔɓ ɛɜɑɐɝɞɌɎɗɑəəɧɡ ɘɚɐɔɠɔɖɌɢɔɕ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɑɓɚɜɍ-

ɢɔɔ ɝɔəɟɝɌ ɔɗɔ əɑɍɌ. Ȼɜɔ ɚɞɝɟɞɝɞɎɔɔ ɜɑɓɚɜɍɢɔɔ ɝɔəɟɝɌ ɔ əɑɍɌ ɛɚɖɌɓɌəɌ ɎɑɝɞɔɍɟɗɫɜəɌɫ 

ɢɔɝɞɚɞɚɘɔɫ. Ȼɜɔɘɑəɑəɔɑ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɔ ɛɜɑɐɝɞɌɎɗɑəəɧɕ Ɍɗɏɚɜɔɞɘ ɛɚɓ-

Ɏɚɗɫɪɞ ɔɝɖɗɪɣɔɞɨ ɚɝɗɚɒəɑəɔɫ ɔ ɚɛɞɔɘɔɓɔɜɚɎɌɞɨ ɛɜɚɢɑɝɝ ɜɑɌɍɔɗɔɞɌɢɔɔ ɛɌɢɔɑəɞɚɎ ɝ 

ɖɔɝɞɚɓəɧɘɔ ɚɍɜɌɓɚɎɌəɔɫɘɔ ɣɑɗɪɝɞɑɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɖɔɝɞɚɓəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɣɑɗɪɝɞɑɕ, ɢɔɝɞɩɖɞɚɘɔɫ, ɢɔɝɞɚ-

ɞɚɘɔɫ. 

 

CYSTOTOMY TECHNIQUES IN PATIENTS WITH CYSTIC LESIONS OF  

ANTERIOR MAXILLA ACCORDING TO THE RESORPTION OF SURROUNDING  

ANATOMICAL STRUCTURES 
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he authors discuss an algorithm of surgical treatment in patients with cystic l esions 

of the  anterior maxilla.  

Materia l and methods.  

29 cystotomy procedures of various modifications were performed in 28 patients. The 

dia gnostic value of radiological methods was compared with the surgical findings.  

Results.  

Computed tomography data on the state of the nose dorsum, sinus, alveolar process 

coincided with the revision results in 100% of cases, orthopantomography data was proved 

only in 67% of cases. Oronasal cystotomy was performed in 100% of sinus resorption cases. 

In 45% of nose resorption cases fenestration was formed towa rds sinus, in 36% - towards 

the vestibular side, in 18% - towards the palatal side. In the cases of vestibular wall resor p-

tion the interre lation was respectively as follows: 33%, 38% and 30%, in the cases of pal a-

tine wall resorption ð 26%, 26% and 47%.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

Con clusion.  

Sinus wall, nose and palate resorption excludes the use of vestibular cystectomy. 

Oronasal cys -totomy is indicated in case of sinus resorption, palatal cystotomy ð in case of 

palate resorption; and in case of nose resorption any of the presented modifications is po s-

sible depending on the resorption of sinus or palate. When sinus or palate resorption is a b-

sent, vestibular cystotomy is indicated. Computed tomography and the presented algorithm 

help to exclude the complications and optimize the rehab ilitation process of patients with 

cystic lesions of the jaws.  

 

Keywords: cystic lesions of the jaws, cystectomy, cystotomy.  
 
 

 

ɔɝɞɚɓəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɜɌɓɗɔɣəɚɕ ɛɜɔ-

ɜɚɐɧ ɓɌəɔɘɌɪɞ ɓəɌɣɔɞɑɗɨəɟɪ ɣɌɝɞɨ 

ɝɞɚɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɔɑɘɌ. Ȯ ɝɞɜɟɖɞɟɜɑ 

ɐɜɟɏɔɡ ɚɐɚəɞɚɏɑəəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɚəɔ ɘɚɏɟɞ 

ɝɚɝɞɌɎɗɫɞɨ ɐɚ 17%. Ⱥɍ ɌɖɞɟɌɗɨəɚɝɞɔ ɛɜɚɍɗɑɘɧ 

ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɣɌɝɞɧɑ ɜɑɢɔɐɔɎɧ ɛɚɝɗɑ ɛɜɚ-

Ɏɑɐɑəəɧɡ ɚɛɑɜɌɢɔɕ. ɂɔɠɜɧ ɝɔɗɨəɚ ɚɞɗɔɣɌɪɞɝɫ 

Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɝɞɚɣəɔɖɌ, ɚɐəɌɖɚ ɛɚ əɑɖɚɞɚ-

ɜɧɘ ɐɌəəɧɘ ɘɚɏɟɞ ɐɚɡɚɐɔɞɨ ɐɚ 18% [9]. ȾɌɖɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɜɑɢɔɐɔɎɚɎ ɐɗɫ ɓɌɍɚɗɑɎɌəɔɕ, ɖɚɞɚ-

ɜɧɑ ɡɚɜɚɤɚ ɔɓɟɣɑəɧ ɔ ɔɘɑɪɞ ɐɌɎəɚ Ɍɛɜɚɍɔɜɚ-

ɎɌəəɧɑ ɘɑɞɚɐɔɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ, ɚɍɦ-

ɫɝəɔɞɨ ɝɗɚɒəɚ. Ȯ ɚɝəɚɎɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑ-

əɔɫ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ ɣɑɗɪɝɞɑɕ əɌɡɚɐɫɞ-

ɝɫ ɐɎɌ ɛɜɔəɢɔɛɌ: ɟɐɌɗɑəɔɑ ɚɍɚɗɚɣɖɔ ɖɔɝɞɧ 

(ɢɔɝɞɩɖɞɚɘɔɫ, (Partsch II)) ɔ ɐɑɖɚɘɛɜɑɝɝɔɫ (ɢɔ-

ɝɞɚɞɚɘɔɫ, (Partsch I)). ɂɔɝɞɩɖɞɚɘɔɫ, əɑɝɘɚɞɜɫ 

əɌ ɚɣɑɎɔɐəɧɑ ɛɜɑɔɘɟɥɑɝɞɎɌ, əɑ ɎɝɑɏɐɌ ɘɚɒɑɞ 

ɏɌɜɌəɞɔɜɚɎɌɞɨ ɜɑɓɟɗɨɞɌɞ ɛɜɔ ɖɔɝɞɚɓəɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɫɡ ɍɚɗɨɤɑɏɚ ɜɌɓɘɑɜɌ, Ɏ ɚɍɗɌɝɞɔ ɎɌɒəɧɡ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɣɞɚ əɌɜɫɐɟ ɝ ɜɑɢɔɐɔ-

Ɏɚɘ ɚɝəɚɎəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɘɚɒɑɞ ɝɚɛɜɚɎɚɒ-

ɐɌɞɨɝɫ ɜɫɐɚɘ ɐɜɟɏɔɡ ɚɝɗɚɒəɑəɔɕ [6; 7]. Ȯ ɞɌɖɔɡ 

ɝɗɟɣɌɫɡ ɢɔɝɞɚɞɚɘɔɫ ɚɝɞɌɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɍɑɓ-

ɌɗɨɞɑɜəɌɞɔɎəɚɕ ɘɑɞɚɐɔɖɚɕ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑ-

ɣɑəɔɫ ɖɔɝɞɚɓəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ [2; 8; 9]. Ⱦɑɘ əɑ 

ɘɑəɑɑ, ɝɗɚɒɔɗɚɝɨ ɘəɑəɔɑ, ɣɞɚ ɢɔɝɞɚɞɚɘɔɫ əɑ 

ɎɝɑɏɐɌ ɘɚɒɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨɝɫ Ɏ ɖɌɣɑɝɞɎɑ ɝɌ-

ɘɚɐɚɝɞɌɞɚɣəɚɕ ɘɑɞɚɐɔɖɔ, Ɍ ɗɔɤɨ Ɏ ɖɌɣɑɝɞɎɑ 

ɛɑɜɎɚɏɚ ɩɞɌɛɌ ɛɑɜɑɐ ɛɜɚɎɑɐɑəɔɑɘ ɢɔɝɞɩɖɞɚɘɔɔ 

[1; 3]. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɝ ɩɞɔɘ ɘɚɒəɚ ɝɚɏɗɌ-

ɝɔɞɨɝɫ, Ɏ ɚɝɞɌɗɨəɧɡ ɝɗɟɣɌɫɡ ɛɜɔɣɔəɟ ɜɑɢɔɐɔ-

ɎɚɎ ɛɚɝɗɑ ɢɔɝɞɚɞɚɘɔɔ ɝɗɑɐɟɑɞ ɔɝɖɌɞɨ əɑ Ɏ ɛɜɔ-

ɜɚɐɑ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ, Ɍ Ɏ ɚɝɚɍɑəəɚɝɞɫɡ 

ɡɔɜɟɜɏɔɣɑɝɖɚɕ ɘɑɞɚɐɔɖɔ. Ȯ ɣɌɝɞəɚɝɞɔ ɘɑɞɚɐɔɖɌ 

ɢɔɝɞɚɞɚɘɔɔ ɘɚɒɑɞ ɜɌɓɗɔɣɌɞɨɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɖɔɝɞɧ ɔ ɏɜɌəɔɣɌɥɔɡ ɝ əɑɕ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ. ȴəɠɚɜɘɌɢɔɫ ɚɍ ɩɞɚɘ 

ɐɚɗɒəɌ ɍɧɞɨ ɔɓɎɑɝɞəɌ ɎɜɌɣɟ ɔ əɌɡɚɐɔɞɨɝɫ Ɏ ɚɝ-

əɚɎɑ ɛɗɌəɔɜɚɎɌəɔɫ ɚɛɑɜɌɢɔɔ  [2; 4]. ɂɑɗɨɪ 

ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɫɎɗɫɗɚɝɨ ɝɚɓɐɌəɔɑ ɖɗɔ-

əɔɖɚ-ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɌɗɏɚɜɔɞɘɌ, ɛɚɓɎɚɗɫɪ-

ɥɑɏɚ ɚɝɟɥɑɝɞɎɗɫɞɨ ɚɛɞɔɘɌɗɨəɧɕ Ɏɧɍɚɜ ɘɑɞɚ-

ɐɔɖɔ ɢɔɝɞɚɞɚɘɔɔ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɚɝɞɚɫəɔɫ 

ɌəɌɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ Ɏ ɚɍɗɌɝɞɔ ɖɔɝɞɚɓəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ. 

ȸɌɞɑɜɔɌɗ ɔ ɘɑɞɚɐɔɖɌ.  

ȶɔɝɞɚɓəɧɑ ɚɍɜɌɓɚɎɌəɔɫ ɓəɌɣɔɞɑɗɨəɧɡ 

ɜɌɓɘɑɜɚɎ Ɏɚ ɠɜɚəɞɌɗɨəɚɘ ɚɞɐɑɗɑ Ɏɑɜɡəɑɕ ɣɑɗɪ-

ɝɞɔ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɟ 28 ɛɌɢɔɑəɞɚɎ. Ȯɝɑɏɚ 

ɔɘɑɗɚɝɨ 29 ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ (ɛɜɔɘɑɣɌ-

əɔɑ: ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɚɍəɌɜɟɒɔɗɔ 2 ɖɔɝɞɧ). 

Ȯɧɍɚɜ ɘɚɐɔɠɔɖɌɢɔɔ ɢɔɝɞɚɞɚɘɔɔ əɚɝɔɗ ɐɔɠ-

ɠɑɜɑəɢɔɜɚɎɌəəɧɕ ɡɌɜɌɖɞɑɜ. ȿ 10 ɛɌɢɔɑəɞɚɎ 

(10 ɚɜɚəɌɓɌɗɨəɧɡ ɢɔɝɞɚɞɚɘɔɕ) ɝɚɚɍɥɑəɔɑ 

ɝɠɚɜɘɔɜɚɎɌɗɔ Ɏ ɝɞɚɜɚəɟ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔ-

əɟɝɌ (ȼɔɝ. 1), ɟ 9 ɛɌɢɔɑəɞɚɎ (10 Ɏɑɝɞɔɍɟɗɫɜəɧɡ 

ɢɔɝɞɚɞɚɘɔɕ) - Ɏ Ɏɑɝɞɔɍɟɗɫɜəɟɪ ɝɞɚɜɚəɟ, ɟ 9 ɛɌ-

ɢɔɑəɞɚɎ (9 əɑɍəɧɡ ɢɔɝɞɚɞɚɘɔɕ) -Ɏ əɑɍəɟɪ ɝɞɚ-

ɜɚəɟ. 

Ȯɝɑ ɚɛɑɜɌɢɔɔ Ɏɧɛɚɗəɔɗɔ ɛɚɐ ɛɜɚɎɚɐəɔ-

ɖɚɎɚɕ ɔ ɔəɠɔɗɨɞɜɌɢɔɚəəɚɕ Ɍəɑɝɞɑɓɔɑɕ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ: Sol. Ubistesini, Sol. Ultracaini, 

Sol. Septanesti. Ȼɚɝɗɑ ɠɚɜɘɔɜɚɎɌəɔɫ ɝɚɚɍɥɑəɔɫ 

ɛɚɗɚɝɞɨ ɖɔɝɞɧ ɞɌɘɛɚəɔɜɚɎɌɗɔ ɕɚɐɚɠɚɜɘəɚɕ 

ɞɟɜɟəɐɚɕ, ɖɚɞɚɜɟɪ ɛɚɝɗɑ ɚɜɚəɌɓɌɗɨəɚɕ ɢɔɝɞɚ-

ɞɚɘɔɔ ɔɓɎɗɑɖɌɗɔ əɌ 2-3 ɐɑəɨ ɣɑɜɑɓ əɚɝ, Ɍ ɛɚɝɗɑ 

Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɔ əɑɍəɚɕ ɢɔɝɞɚɞɚɘɔɔ ɣɑɜɑɓ 2 

əɑɐɑɗɔ ɝɚ ɝɞɚɜɚəɧ ɛɚɗɚɝɞɔ ɜɞɌ. ȳɌɞɑɘ ɗɌɍɚɜɌ-

ɞɚɜəɧɘ ɘɑɞɚɐɚɘ ɔɓɏɚɞɌɎɗɔɎɌɗɔ ɛɗɌɝɞɘɌɝɝɚɎɧɕ 

ɚɍɞɟɜɌɞɚɜ, ɖɚɞɚɜɧɕ ɛɌɢɔɑəɞɧ ɔɝɛɚɗɨɓɚɎɌɗɔ ɐɚ 

ɘɌɖɝɔɘɌɗɨəɚɏɚ ɟɘɑəɨɤɑəɔɫ ɛɚɗɚɝɞɔ ɖɔɝɞɧ.  

Ȱɗɫ ɠɚɜɘɔɜɚɎɌəɔɫ ɛɚɖɌɓɌəɔɕ Ɏ ɛɚɗɨɓɟ 

ɚɛɜɑɐɑɗɑəəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɢɔɝɞɚɞɚɘɔɔ ɛɜɚɎɑ-

ɗɔ ɝɜɌɎəɔɞɑɗɨəɧɕ ɌəɌɗɔɓ ɔəɠɚɜɘɌɞɔɎəɚɝɞɔ 

ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, Ɏɧɛɚɗəɑəəɧɡ ɛɑɜɑɐ ɚɛɑɜɌɢɔɑɕ. Ȯ ɖɌɣɑɝɞɎɑ 

ɝɜɌɎəɔɞɑɗɨəɚɏɚ ɩɞɌɗɚəɌ ɔɝɛɚɗɨɓɚɎɌɗɔ ɔəɠɚɜ-

ɘɌɢɔɪ, ɛɚɗɟɣɑəəɟɪ ɛɜɔ ɎəɟɞɜɔɚɛɑɜɌɢɔɚəəɚɕ 

ɜɑɎɔɓɔɔ. 

ȰɚɝɞɚɎɑɜəɚɝɞɨ ɜɑɓɟɗɨɞɌɞɚɎ ɔ ɚɍɚɝəɚɎɌə-

əɚɝɞɨ ɎɧɎɚɐɚɎ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɝəɚɎɌəɌ 

əɌ ɝɞɌɞɔɝɞɔɣɑɝɖɚɘ ɌəɌɗɔɓɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ 

ɖɜɔɞɑɜɔɫ ȽɞɨɪɐɑəɞɌ ɔ ɩɖɝɛɑɜɞəɚɕ ɚɢɑəɖɑ.    

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɑ. 

ȽɚɛɚɝɞɌɎɔɎ ɐɌəəɧɑ ɜɌɓɗɔɣəɧɡ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɩɞɌɗɚəəɚɕ ɔəɠɚɜɘɌɢɔ-

ɑɕ, ɛɚɗɟɣɑəəɚɕ Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɐɑəɔɫ ɚɛɑɜɌɢɔɔ, 

ɘɧ ɝɘɚɏɗɔ ɚɍɚɝəɚɎɌɞɨ Ɏɧɍɚɜ Ɏ ɛɚɗɨɓɟ ɞɚɕ ɔɗɔ 

ɔəɚɕ ɘɚɐɔɠɔɖɌɢɔɔ ɢɔɝɞɚɞɚɘɔɔ ɔ ɟɞɚɣəɔɗɔ ɛɚ-

ɖɌɓɌəɔɫ ɐɗɫ ɔɡ ɛɜɔɘɑəɑəɔɫ. ȰɌəəɧɕ Ɏɧɍɚɜ əɑ 

ɍɧɗ ɛɜɚɔɓɎɚɗɨəɧɘ, Ɍ ɟɣɔɞɧɎɌɗ ɝɚɝɞɚɫəɔɑ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ ɛɚ ɛɑɜɔɠɑɜɔɔ ɖɔɝɞɚɓəɚɏɚ 

ɚɍɜɌɓɚɎɌəɔɫ, Ɍ ɔɘɑəəɚ: ɜɑɓɚɜɍɢɔɪ ɝɞɑəɖɔ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɝɞɑəɖɔ əɚɝɌ, əɌɗɔɣɔɑ 

ȶ 
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ȾɌɍɗɔɢɌ ʈ 1.   Ƚɚɝɞɚɫəɔɑ ɝɞɑəɖɔ əɚɝɌ Ɏ ɚɍɗɌɝɞɔ ɖɔɝɞɚɓəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ɚɛɑ-

ɜɌɢɔɚəəɚɕ ɜɑɎɔɓɔɔ. 

 
ʆʨʦʥʘʟʘʣʴʥʘʷ                  

ʮʠʩʪʦʪʦʤʠʷ 

ɺʝʩʪʠʙʫʣʷʨʥʘʷ                    

ʮʠʩʪʦʪʦʤʠʷ 

ʅʝʙʥʘʷ                                  

ʮʠʩʪʦʪʦʤʠʷ 
ɺʩʝʛʦ 

 ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 
ɸʙʩ

. 
% 

ʅʝʪ ʠʥʬʦʨʤʘʮʠʠ 0 - 0 - 0 - 0 - 

ʉʦʭʨʘʥʝʥʘ 5 17 6 21 7 24 18 62% 

ʈʝʟʦʨʙʠʨʦʚʘʥʘ 5 17 4 14 2 7 11 38% 
ȻɜɔɘɑɣɌəɔɑ: % Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɔɝɣɔɝɗɫɗɔ ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɖɔɝɞɚɓəɧɡ ɚɍɜɌɓɚɎɌəɔɕ 

(n=29).     
 

ȾɌɍɗɔɢɌ ʈ 2.    Ƚɚɝɞɚɫəɔɑ ɝɞɑəɖɔ əɚɝɌ Ɏ ɚɍɗɌɝɞɔ ɖɔɝɞɚɓəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ɚɜ-

ɞɚɛɌəɞɚɘɚɏɜɌɠɔɔ. 

 ʆʨʦʥʘʟʘʣʴʥʘʷ                  

ʮʠʩʪʦʪʦʤʠʷ 

ɺʝʩʪʠʙʫʣʷʨʥʘʷ                    

ʮʠʩʪʦʪʦʤʠʷ 

ʅʝʙʥʘʷ                                  

ʮʠʩʪʦʪʦʤʠʷ 

ɺʩʝʛʦ 

 ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

ʅʝʪ ʠʥʬʦʨʤʘʮʠʠ 9 33 6 22 6 22 21 78 

ʉʦʭʨʘʥʝʥʘ 0 - 1 4 2 7 3 11 

ʈʝʟʦʨʙʠʨʦʚʘʥʘ 0 - 3 11 0 - 3 11 
ȻɜɔɘɑɣɌəɔɑ: % Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɔɝɣɔɝɗɫɗɔ ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɧɛɚɗəɑəəɧɡ ɚɜɞɚɛɌə-

ɞɚɘɚɏɜɌɠɔɕ (n=27).    
 

ȾɌɍɗɔɢɌ ʈ 3.     Ƚɚɝɞɚɫəɔɑ ɝɞɑəɖɔ əɚɝɌ Ɏ ɚɍɗɌɝɞɔ ɖɔɝɞɚɓəɚɏɚ ɚɍɜɌɓɚɎɌəɔɫ ɛɚ ɐɌəəɧɘ ɚɍ-

ɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

 ʆʨʦʥʘʟʘʣʴʥʘʷ                  

ʮʠʩʪʦʪʦʤʠʷ 

ɺʝʩʪʠʙʫʣʷʨʥʘʷ                    

ʮʠʩʪʦʪʦʤʠʷ 

ʅʝʙʥʘʷ                                  

ʮʠʩʪʦʪʦʤʠʷ 

ɺʩʝʛʦ 

 
ɸʙʩ. % ɸʙʩ. % ɸʙʩ. % 

ɸʙʩ

. 
% 

ʅʝʪ ʠʥʬʦʨʤʘʮʠʠ 1 20 3 60 1 20 5 100 

ʉʦʭʨʘʥʝʥʘ - - - - - - - - 

ʈʝʟʦʨʙʠʨʦʚʘʥʘ - - - - - - - - 
ȻɜɔɘɑɣɌəɔɑ: % Ɏɚ Ɏɝɑɡ ɝɗɟɣɌɫɡ ɔɝɣɔɝɗɫɗɔ ɚɞ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ Ɏɧɛɚɗəɑəəɧɡ ɚɍɓɚɜəɧɡ 

ɜɑəɞɏɑəɚɏɜɌɠɔɕ (n=5). 

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

ȼɔɝ. 1. ɀɚɞɚɏɜɌɠɔɫ Ɏəɑɤəɑɏɚ ɎɔɐɌ Ɏɑɜɡ-

əɑɕ ɣɑɗɪɝɞɔ ɛɜɔ ɚɝɘɚɞɜɑ  

ȻɌɢɔɑəɞ ȶ., 41 ɏɚɐ. ȰɔɌɏəɚɓ: ɜɌɐɔɖɟɗɫɜəɌɫ ɖɔɝɞɌ 

Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ ɝɛɜɌɎɌ, ɚɞɞɑɝəɔɎɤɌɫ ɐəɚ 

Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ əɚɝɌ. Ȼɜɔ ɚɝɘɚɞɜɑ 

ɎɧɍɟɡɌəɔɑ ɝ Ɏɑɝɞɔɍɟɗɫɜəɚɕ ɔ əɑɍəɚɕ ɝɞɚɜɚəɧ 

ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ. 

ȼɔɝ. 2.  ȺɜɞɚɛɌəɞɚɘɚɏɜɌɘɘɌ. 

Ⱥɖɜɟɏɗɧɕ ɐɑɠɑɖɞ ɌɗɨɎɑɚɗɫɜəɚɏɚ ɚɞɜɚɝɞɖɌ Ɏ ɚɍɗɌɝɞɔ 14 13 

12 11, ɖɚɜəɔ 13 12 Ɏ ɛɚɗɚɝɞɔ ɖɔɝɞɧ, ɐɌəəɧɑ ɚ ɝɚɝɞɚɫəɔɔ 

ɝɞɑəɖɔ ɝɔəɟɝɌ ɔ əɚɝɌ əɑɐɚɝɞɚɎɑɜəɧɑ. 






























































































































