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Ȱɚɜɚɏɔɑ ɖɚɗɗɑɏɔ! 

 

ɋ ɜɌɐ əɚɎɚɕ əɌɤɑɕ Ɏɝɞɜɑɣɑ əɌ ɎɔɜɞɟɌɗɨəɧɡ ɝɞɜɌəɔɢɌɡ REJR! 

Ȯ ɩɞɚɞ əɚɘɑɜ Ɏɚɤɗɔ əɌɟɣəɧɑ ɘɌɞɑɜɔɌɗɧ ɛɚ ɜɌɓɗɔɣəɧɘ 

əɌɛɜɌɎɗɑəɔɫɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȻɟɍɗɔɖɌɢɔɔ ɛɜɑɐɝɞɌɎɗɑəɧ Ɏ 

ɞɜɌɐɔɢɔɚəəɧɡ ɜɟɍɜɔɖɌɡ ɒɟɜəɌɗɌ ð ɗɑɖɢɔɫ, ɚɜɔɏɔəɌɗɨəɧɑ ɝɞɌɞɨɔ, 

əɌɟɣəɧɕ ɚɍɓɚɜ, ɝɗɟɣɌɔ ɔɓ ɛɜɌɖɞɔɖɔ.  

Ȱɜɟɓɨɫ, ɘɧ ɛɚ-ɛɜɑɒəɑɘɟ ɒɐɑɘ ȮɌɤɔ ɝɞɌɞɨɔ, ɔəɞɑɜɑɝəɧɑ 

ɖɗɔəɔɣɑɝɖɔɑ əɌɍɗɪɐɑəɔɫ, Ɍ ɞɌɖɒɑ ɚɞɓɧɎɧ, ɖɚɞɚɜɧɑ ɛɚɘɚɏɌɪɞ əɌɘ 

ɝɚɓɐɌɎɌɞɨ ɛɚɗɑɓəɧɕ ɔ ɔəɞɑɜɑɝəɧɕ ɒɟɜəɌɗ ɐɗɫ ɤɔɜɚɖɚɏɚ ɖɜɟɏɌ ɝɛɑ-

ɢɔɌɗɔɝɞɚɎ!  

ȹɌɛɚɘɔəɌɑɘ ȮɌɘ ɔ ɚ ɛɜɌɎɔɗɌɡ ɢɔɞɔɜɚɎɌəɔɫ ɛɟɍɗɔɖɌɢɔɕ, 

ɜɌɓɘɑɥɑəəɧɡ Ɏ ȼɚɝɝɔɕɝɖɚɘ ɉɗɑɖɞɜɚəəɚɘ ȲɟɜəɌɗɑ ȷɟɣɑɎɚɕ ȰɔɌɏəɚ-

ɝɞɔɖɔ: 

ɀɌɘɔɗɔɫ ȴ.Ⱥ. ȹɌɓɎɌəɔɑ ɝɞɌɞɨɔ // REJR. - ȯɚɐ. - Ⱦɚɘ Ɂ. ʈ Ɂ. 

- Ƚ. ɁɁ-ɁɁ.  

(Ȼɜɔɘɑɜ: ɀɑɐɚɞɑəɖɚɎ ȴ.Ƚ., ȭɑɗɨɖɔəɐ ȸ.ȭ. ȰɔɌɏəɚɝɞɔɖɌ ɔəɎɚ-

ɗɪɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɍɜɚəɡɚɎ ɘɑɞɚɐɚɘ ɘɟɗɨɞɔɝɛɔɜɌɗɨəɚɕ ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ // REJR. ð 2012. ð Ⱦɚɘ 2. ʈ 4. ð Ƚ. 64-67.)  

 

 

Ƚ ɟɎɌɒɑəɔɑɘ, 

ȯɗɌɎəɧɕ ɜɑɐɌɖɞɚɜ Ƚ.ȶ. ȾɑɜəɚɎɚɕ 
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ȽȺȮȼȱȸȱȹȹɇȱ ȷȿɃȱȮɇȱ ȸȱȾȺȰɇ Ȯ ȮɇɋȮȷȱȹȴȴ ȴ  

ȰȴȬȯȹȺȽȾȴȶȱ ȾȿȭȱȼȶȿȷȞȳȬ 
 

ȼɌɞɚɍɧɗɨɝɖɔɕ ȯ.Ȯ.1, ȹɔɖɔɞɔə ȸ.ȸ.1, ȷɌɓɌɜɑɎɌ ɋ.Ȯ.1, ȽɔɏɌɑɎ Ȭ.Ⱦ.2,  

ɄɟɞɔɡɔəɌ ȴ.Ȯ.1, ɂɧɍɟɗɨɝɖɌɫ Ɋ.Ȭ.1, ȯɜɌɍɌɜəɔɖ Ȭ.ȱ.1, ȳɌəɏɔɑɎɌ ȳ.Ȭ.1 

 
ɑɏɚɐəɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɐɔɌɏəɚɝɞɔɖɔ ɞɌɖɔɡ ɏɜɚɓəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɖɌɖ ɞɟɍɑɜɖɟɗɬɓ ɔ 

ɜɌɖ ɗɬɏɖɔɡ ɌɗɨɞɑɜəɌɞɔɎɧ ɗɟɣɑɎɚɘɟ ɘɑɞɚɐɟ ɔɝɝɗɑɐɚɎɌəɔɫ əɑɞ. ȽɚɎɜɑɘɑəəɧɕ Ɍɜ-

ɝɑəɌɗ ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɞɚɘɚɝɔə-

ɞɑɓ, ȿȳȰ, ȸȽȶȾ, ȸȼȾ, ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ ɐɜɟɏɔɑ) ɛɚɓɎɚɗɫɑɞ ɐɚɝɞɔɏɌɞɨ 

əɌɔɗɟɣɤɑɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɩɠɠɑɖɞɌ Ɏ ɎɧɫɎɗɑəɔɔ ɗɬɏɚɣəɚɏɚ ɔ Ɏəɑɗɬɏɚɣəɚɏɚ ɞɟɍɑɜɖɟ-

ɗɬɓɌ ɛɜɔ ɑɏɚ ɜɌɢɔɚəɌɗɨəɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɔ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ, ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ȸȽȶȾ, ɞɚɘɚɝɔə-

ɞɑɓ, ɐɔɌɏəɚɝɞɔɖɌ ɞɟɍɑɜɖɟɗɬɓɌ, ɞɟɍɑɜɖɟɗɬɓ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, Ɏəɑɗɬɏɚɣəɧɕ ɞɟɍɑɜ-
ɖɟɗɬɓ. 

 

CURRENT RADIOLOGY IMAGING IN DIAGNOSIS O F TUBERCULOSIS 

 

Ratobylskiy  G.V.1, Nikitin M.M.1, Lazareva  Ya.V.1, Sigaev  A.T.2, Shutikhina  I.V.1,  

Tsybulskaya  Yu.V.1, Grabarnik  A.E.1, Zangieva  Z.A.1 
 

owadays there is no alternative to radiological method for diagnosis such severe di s-

eases as tuberculosis and lung cancer. Current dia gnostic complex of conve ntional 

radiography, tomosynthesis, ultrasound, MSCT, MRI, radionuclide diagnostics and 

others, if are indicated properly, allows to archive the best result in diagnosing pu lmonary 

and extrapulmonary tuberculosis.  

 
Keywords: tubercu losis, tuberculosis diagnostics, pulmonary tuberculosis, 

extrapulmonary tuberculosis, conventional radiography, tomosynthesis, MSCT.  
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ɚɝɗɑ ɚɞɖɜɧɞɔɫ Ȯ.ȶ. ȼɑəɞɏɑəɚɘ X-ɗɟɣɑɕ -  

ɝɎɧɤɑ 70 ɗɑɞ ɛɜɌɖɞɔɣɑɝɖɔ ɑɐɔəɝɞɎɑə-

əɧɘ ɗɟɣɑɎɧɘ ɘɑɞɚɐɚɘ ɎɧɫɎɗɑəɔɫ ɔ ɐɔ-

Ɍɏəɚɝɞɔɖɔ ɞɟɍɑɜɖɟɗɬɓɌ ɍɧɗ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ 

(ɜɑəɞɏɑəɚɎɝɖɌɫ ɞɜɟɍɖɌ, ɚɍɦɑɖɞ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɠɗɪɚɜɑɝɢɔɜɟɪɥɔɕ ɩɖɜɌə ɔɗɔ ɛɗɬəɖɌ). Ⱦɜɔ ɛɚ-

ɖɚɗɑəɔɫ ɠɞɔɓɔɌɞɜɚɎ, ɜɑəɞɏɑəɚɗɚɏɚɎ ɔ ɘɚɜɠɚɗɚ-

ɏɚɎ ɞɥɌɞɑɗɨəɑɕɤɔɘ ɚɍɜɌɓɚɘ ɔɓɟɣɌɗɔ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɟɪ ɖɌɜɞɔəɟ ɔ ɛɜɚɎɚɐɔɗɔ ɜɑəɞ-

ɏɑəɚɘɚɜɠɚɗɚɏɔɣɑɝɖɔɑ ɛɌɜɌɗɗɑɗɔ ɞɟɍɑɜɖɟɗɬɓɌ 

ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ. 

  ȬɖɞɔɎəɚɑ Ɏəɑɐɜɑəɔɑ Ɏ ɖɗɔəɔɣɑɝɖɟɪ 

ɛɜɌɖɞɔɖɟ (70-80-ɑ ɏɚɐɧ ɛɜɚɤɗɚɏɚ ɎɑɖɌ) ɖɚɘɛɨ-

ɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȶȾ), ɟɗɨɞɜɌɓɎɟɖɚɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ (ȿȳȰ), Ɍ ɣɟɞɨ ɛɚɓɒɑ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȼȾ), ɝɚɎɜɑɘɑəəɚɕ 

ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɎɧɎɑɗɚ ɗɟɣɑɎɟɪ 

ɐɔɌɏəɚɝɞɔɖɟ Ɏɝɑɡ ɠɚɜɘ ɔ ɝɞɌɐɔɕ ɞɟɍɑɜɖɟɗɬɓɌ əɌ 

ɖɌɣɑɝɞɎɑəəɚ əɚɎɧɕ ɩɞɌɛ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɍɧɗɌ 

ɝɚɓɐɌəɌ əɚɎɌɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɝɛɑɢɔɌɗɨəɚɝɞɨ ð 

ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ. ɉɞɚ ɝɐɑɗɌəɚ, əɑɝɘɚɞɜɫ əɌ 

ɞɚ, ɣɞɚ əɑ Ɏɝɑ əɚɎɧɑ ɞɑɡəɚɗɚɏɔɔ ɍɌɓɔɜɚɎɌɗɔɝɨ 

əɌ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. ȶ 

ɚɐəɚɘɟ ɓəɌɘɑəɌɞɑɗɪ ɝɎɚɐɔɗɔɝɨ əɑ ɜɌɓəɌɫ ɛɜɔ-

ɜɚɐɌ ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɔɗɔ ɟɗɨɞɜɌɓɎɟ-

ɖɌ, Ɍ ɘɑɐɔɢɔəɝɖɚɑ ɔɓɚɍɜɌɒɑəɔɑ əɌ ɩɖɜɌəɑ ɐɔɝ-

ɛɗɑɫ. Ȼɚ ɚɛɜɑɐɑɗɑəɔɪ ȮȺȳ, ɛɚɐ ɘɑɐɔɢɔəɝɖɔɘ 

ɔɓɚɍɜɌɒɑəɔɑɘ ɛɚəɔɘɌɑɞɝɫ ɝɚɎɚɖɟɛəɚɝɞɨ ɚɍɜɌ-

ɓɚɎ Ɏəɟɞɜɑəəɔɡ ɚɜɏɌəɚɎ, ɛɚɗɟɣɌɑɘɧɡ ɛɟɞɬɘ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɫ ɩɗɑɖɞɜɚɘɌɏəɔɞəɧɡ Ɏɚɗə ɔɗɔ ɐɜɟɏɔɡ 

ɟɛɜɟɏɔɡ ɖɚɗɑɍɌəɔɕ. Ȼɚɗɟɣɑəɔɑ ɩɞɚɏɚ ɔɓɚɍɜɌɒɑ-

əɔɫ ɐɚɝɞɔɏɌɑɞɝɫ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɬəəɧɘɔ 

ɘɑɞɚɐɌɘɔ ɔɝɝɗɑɐɚɎɌəɔɫ ð ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘɔ, 

ɜɌɐɔɚəɟɖɗɔɐəɧɘɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɧɘɔ, ɘɌɏəɔɞ-

əɚ-ɜɑɓɚəɌəɝəɧɘɔ, ɞɑɜɘɚɏɜɌɠɔɣɑɝɖɔɘɔ. 

  Ȯɝɑ ɩɞɔ ɝɜɑɐɝɞɎɌ ɔəɞɜɚɝɖɚɛɔɔ ɝɑɏɚɐəɫ Ɏɚ 

ɘəɚɏɔɡ ɗɑɣɑɍəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ȼɚɝɝɔɔ (ȹȴȴ ɀȻ 

ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ əɑ ɔɝɖɗɪɣɑ-

əɔɑ) əɌ ɜɌɎəɧɡ ɚɍɦɑɐɔəɑəɧ ɛɚɐ ɩɏɔɐɚɕ ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ, ɞ.ɖ. Ɏɝɑɘ ɩɞɔɘ ɛɜɔɬɘɌɘ ɛɜɔɝɟɥɑ 

ɚɍɥɑɑ ɘɑɞɚɐɔɣɑɝɖɚɑ əɌɣɌɗɚ. ȽɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɎɜɌɣ, ɔɘɑɪɥɔɕ ɡɚɜɚɤɟɪ ɍɌɓɚɎɟɪ ɛɚɐɏɚɞɚɎɖɟ 

ɛɚ ɜɌɐɔɚɗɚɏɔɔ, ɐɚɗɒɑə ɩɠɠɑɖɞɔɎəɚ ɎɗɌɐɑɞɨ 

Ɏɝɑɘ ɖɚɘɛɗɑɖɝɚɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ. 

Ȼɜɚɢɑɝɝ ɒɑ ɐɜɚɍɗɑəɔɫ ɝɛɑɢɔɌɗɨəɚɝɞɑɕ Ɏ ɚɍɗɌ-

ɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɜɌɐɔɚɗɚɏɔɔ ɘɚɒɑɞ ɛɜɔɎɑ-

ɝɞɔ ɖ ɚɜɏɌəɔɓɌɢɔɚəəɚɕ ɜɌɓɚɍɥɬəəɚɝɞɔ, ɔɓ-ɓɌ 

ɖɚɞɚɜɚɕ ɝɞɜɌɐɌɑɞ ɖɚɘɛɗɑɖɝəɧɕ ɜɌɢɔɚəɌɗɨəɧɕ 

ɛɚɐɡɚɐ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɝɑɡ ɝɜɑɐɝɞɎ ɗɟɣɑɎɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɔ Ɏ ɢɑɗɚɘ. ȶɗɔəɔɢɔɝɞɧ ɝɑɏɚɐəɫ ɐɚɗɒ-

əɧ ɩɞɚ ɡɚɜɚɤɚ ɛɚəɔɘɌɞɨ, ɔɍɚ ɝɚɎɝɑɘ əɑ ɚɍɫɓɌ-

ɞɑɗɨəɚ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɔɝɛɚɗɨɓɚɎɌɞɨ 

Ɏɑɝɨ ɔɘɑɪɥɔɕɝɫ Ɏ ɗɑɣɑɍəɚɘ ɟɣɜɑɒɐɑəɔɔ Ɍɜɝɑ-

əɌɗ ɚɣɑəɨ ɐɚɜɚɏɔɡ ɞɑɡəɚɗɚɏɔɕ, ɔ ɛɜɑɜɚɏɌɞɔɎɌ 

ɚɛɜɑɐɑɗɑəɔɫ ɖɜɌɞɣɌɕɤɑɏɚ ɛɟɞɔ ɐɗɫ ɐɚɝɞɔɒɑəɔɫ 

ɢɑɗɔ Ɏ ɖɚɘɛɑɞɑəɢɔɔ ɝɛɑɢɔɌɗɔɝɞɚɎ ɗɟɣɑɎɚɕ ɐɔɌ-

ɏəɚɝɞɔɖɔ. 

  Ȼɚɝɗɑɐəɔɑ 25 ɗɑɞ ɚɖɌɓɌɗɔɝɨ ɎɑɝɨɘɌ 

ɝɗɚɒəɧɘɔ ɐɗɫ ɚɞɑɣɑɝɞɎɑəəɚɕ ɘɑɐɔɢɔəɧ Ɏɚɚɍɥɑ 

ɔ ɐɗɫ ɠɞɔɓɔɌɞɜɔɔ Ɏ ɣɌɝɞəɚɝɞɔ. 

  ȹɑ ɚɐəɚ ɖɚɛɨɬ ɍɧɗɚ ɝɗɚɘɌəɚ ɛɚ ɛɚɎɚɐɟ 

ɞɚɏɚ, ɖɌɖ ɎɧɫɎɗɫɞɨ ɞɟɍɑɜɖɟɗɬɓ Ɏ ȼɚɝɝɔɔ. ȸəɚɏɚ 

ɝɔɗ ɟɤɗɚ əɌ ɞɚ, ɣɞɚɍɧ ɛɑɜɑɟɍɑɐɔɞɨ ȮȺȳ Ɏ ɚɤɔ-

ɍɚɣəɚɘ, ɝ əɌɤɑɕ ɞɚɣɖɔ ɓɜɑəɔɫ, ɛɚɐɡɚɐɑ ɖ ɎɧɫɎ-

ɗɑəɔɪ ɔ ɗɑɣɑəɔɪ ɞɟɍɑɜɖɟɗɬɓɌ. ȮȺȳ ɜɌɞɚɎɌɗɌ ɓɌ 

ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɑ ɜɑɤɑəɔɑ ɛɜɚɍɗɑɘɧ ð ɗɌɍɚ-

ɜɌɞɚɜəɧɘ ɘɑɞɚɐɚɘ ɎɧɫɎɗɫɞɨ ɘɔɖɚɍɌɖɞɑɜɔɔ, 

ɝɞɌəɐɌɜɞəɧɘ əɌɍɚɜɚɘ ɗɑɖɌɜɝɞɎɑəəɧɡ ɛɜɑɛɌɜɌ-

ɞɚɎ ɗɑɣɔɞɨ ɔ ɝɣɔɞɌɞɨ ɣɑɗɚɎɑɖɌ ɓɐɚɜɚɎɧɘ, ɑɝɗɔ 

ɚə ɛɜɑɖɜɌɥɌɑɞ Ɏɧɐɑɗɑəɔɑ ɘɔɖɚɍɌɖɞɑɜɔɕ. Ƀɞɚ ɟ 

əɑɏɚ ɛɜɔ ɩɞɚɘ ɞɎɚɜɔɞɝɫ Ɏ ɗɬɏɖɔɡ, əɔɖɚɏɚ əɑ ɔə-

ɞɑɜɑɝɚɎɌɗɚ. Ȼɜɔɤɗɚɝɨ ɐɚɖɌɓɧɎɌɞɨ, ɣɞɚ ȼɚɝɝɔɫ ð 

əɑ ȾɌəɓɌəɔɫ, Ɏ əɌɤɑɕ ɝɞɜɌəɑ ɓɌ ɝɚɎɑɞɝɖɔɕ ɛɑ-

ɜɔɚɐ ɍɧɗɔ ɐɚɝɞɔɏəɟɞɧ ɔɓɎɑɝɞəɧɑ Ɏɝɑɘɟ ɘɔɜɟ 

ɟɝɛɑɡɔ Ɏ ɎɧɫɎɗɑəɔɔ, ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ ɞɟ-

ɍɑɜɖɟɗɬɓɌ. ȽɚɎɑɞɝɖɚɏɚ ɔɗɔ ɜɚɝɝɔɕɝɖɚɏɚ ɠɞɔɓɔ-

ɌɞɜɌ əɑɗɨɓɫ ɝɑɍɑ ɛɜɑɐɝɞɌɎɔɞɨ ɍɑɓ ɜɑəɞɏɑəɚɎɝɖɚ-

ɏɚ ɝəɔɘɖɌ Ɏ ɜɟɖɌɡ. ȮɧɫɎɗɫɞɨ ɞɟɍɑɜɖɟɗɬɓ əɟɒəɚ 

ɐɚ ɞɚɏɚ, ɖɌɖ ɍɚɗɨəɚɕ ɝɞɌɗ ɍɌɖɞɑɜɔɚɎɧɐɑɗɔɞɑɗɑɘ, 

ɔ ɍɑɓ ɝɚɎɜɑɘɑəəɚɕ ɢɔɠɜɚɎɚɕ ɘɌɗɚɐɚɓɚɎɚɕ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ (ɠɗɪɚɜɚɏɜɌɠɔɔ) Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑ-

ɤɑəɔɫ Ɏ ɜɑɤɑəɔɔ ɩɞɚɏɚ ɎɚɛɜɚɝɌ əɑ ɚɍɚɕɞɔɝɨ. 

Ƚɚ Ɏɜɑɘɑəɑɘ ɛɚɓɔɢɔɫ ȮȺȳ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 

əɌɤɑɕ ɝɞɜɌəɑ ɖɚɜɑəəɧɘ ɚɍɜɌɓɚɘ ɔɓɘɑəɔɗɌɝɨ, ɔ 

ɝɚɎɘɑɝɞəɌɫ ɜɌɍɚɞɌ ɝ ɩɞɚɕ ɚɜɏɌəɔɓɌɢɔɑɕ əɚɝɔɗɌ 

ɟɒɑ ɔəɚɕ, ɖɚəɝɞɜɟɖɞɔɎəɧɕ ɡɌɜɌɖɞɑɜ. 

  ȳɌ ɛɜɚɤɑɐɤɔɑ ɐɎɌ ɐɑɝɫɞɔɗɑɞɔɫ Ɏ ɛɚɗɔ-

ɞɔɣɑɝɖɚɕ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɝɠɑɜɌɡ ɛɚɐɦɬɘ Ɏ 

ɝɞɜɌəɑ ɡɚɞɫ ɔ ɚɝɟɥɑɝɞɎɗɫɗɝɫ, əɚ əɑ ɞɌɖ ɍɧɝɞɜɚ, 

ɖɌɖ ɡɚɞɑɗɚɝɨ ɍɧ, ɚɐəɌɖɚ ɝɚɎɑɜɤɑəəɚ ɔəɧɑ ɝɚ-

ɍɧɞɔɫ ɍɟɖɎɌɗɨəɚ ɛɜɑɚɍɜɌɓɔɗɔ ɘɑɐɔɢɔəɝɖɟɪ ɜɌ-

ɐɔɚɗɚɏɔɪ. ȺɝəɚɎəɚɑ əɌɛɜɌɎɗɑəɔɑ  - ɩɞɚ ɛɜɔɘɑ-

əɑəɔɑ ɢɔɠɜɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ, ɛɚɓɎɚɗɫɪɥɔɡ ɛɚ-

ɗɟɣɌɞɨ ɔɓɚɍɜɌɒɑəɔɫ, ɛɜɑɎɚɝɡɚɐɫɥɔɑ ɛɚ ɖɌɣɑ-

ɝɞɎɟ ɛɗɬəɚɣəɧɑ ɠɗɪɚɜɚɏɜɌɘɘɧ ɔ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɧ, Ɍ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏɝɑɡ ɛɜɑɔɘɟ-

ɥɑɝɞɎ ɖɚɘɛɨɪɞɑɜəɚɕ ɚɍɜɌɍɚɞɖɔ ɐɌəəɧɡ, ɛɜɔ 

ɚɐəɚɎɜɑɘɑəəɚɘ ɓəɌɣɔɞɑɗɨəɚɘ ɝəɔɒɑəɔɔ ɐɚɓɧ 

ɚɍɗɟɣɑəɔɫ ɛɌɢɔɑəɞɌ. 

  Ȼɚəɫɞəɚ, ɣɞɚ ɛɑɜɎɚəɌɣɌɗɨəɚ Ɍɖɢɑəɞ ɍɧɗ 

ɝɐɑɗɌə əɌ ɝɚɓɐɌəɔɑ ɢɔɠɜɚɎɧɡ ɠɗɪɚɜɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɌɛɛɌɜɌɞɚɎ ɝ ɢɑɗɨɪ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɞɌ-

ɖɔɡ ɏɜɚɓəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, ɖɌɖ ɜɌɖ ɔ ɞɟɍɑɜɖɟɗɬɓ 

ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ. 

  Ƚɑɏɚɐəɫ ɛɜɑɔɘɟɥɑɝɞɎɚɘ ɢɔɠɜɚɎɚɕ ɜɑəɞ-

ɏɑəɚɏɜɌɠɔɔ ɛɑɜɑɐ ɞɜɌɐɔɢɔɚəəɚɕ ɛɗɬəɚɣəɚɕ ɫɎ-

ɗɫɑɞɝɫ ɖɌɣɑɝɞɎɚ ɜɑəɞɏɑəɚɏɜɌɘɘ, ɛɜɑɎɧɤɌɪɥɑɑ 

ɛɚ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚɝɞɔ Ɏ 1,5 ɜɌɓɌ, ɛɚ 

ɖɚəɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ Ɏ 2 ɜɌɓɌ, ɛɚ ɐɔ-

əɌɘɔɣɑɝɖɚɘɟ ɐɔɌɛɌɓɚəɟ Ɏ ɐɑɝɫɞɖɔ ɜɌɓ. ȹɌɜɫɐɟ 

ɝ ɩɞɔɘ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɢɔɠɜɚɎɚɏɚ ɘɑɞɚɐɌ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ ɍɧɝɞɜɚɞɚɕ ɛɚɗɟɣɑəɔɫ ɔɓɚɍɜɌɒɑəɔɫ 

(ɝɑɖɟəɐɧ), ɚɞɝɟɞɝɞɎɔɑɘ ɍɜɌɖɌ (ɛɜɔ ɛɗɬəɚɣəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ 8-15%), ɔɝɖɗɪɣɑəɔɑɘ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɠɚɞɚɛɗɬəɖɔ ɔ ɠɚɞɚɗɌɍɚɜɌɞɚɜəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ. ȷɑɏɔɞɔɘəɚɝɞɨ ɢɔɠɜɚɎɧɡ ɝəɔɘɖɚɎ ɛɜɔɐɌ-

ɑɞ ɞɑɡəɚɗɚɏɔɫ ɩɗɑɖɞɜɚəəɚɕ ɢɔɠɜɚɎɚɕ ɛɚɐɛɔɝɔ. 

  ȬɖɞɔɎəɚɑ   Ɏəɑɐɜɑəɔɑ    Ɏ    ɛɜɌɖɞɔɣɑɝɖɚɑ  

Ȼ 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɑ ɢɔɠɜɚɎɚɕ ɠɗɪɚɜɚɏɜɌɠɔɣɑ-

ɝɖɚɕ ɞɑɡəɔɖɔ ɟɝɔɗɔɗɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ Ɏɚɓ-

ɘɚɒəɚɝɞɔ ɘɑɞɚɐɌ Ɏ ɎɧɫɎɗɑəɔɔ ɞɟɍɑɜɖɟɗɬɓɌ ɔ 

ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɔ ɞɑɘ ɝɌ-

ɘɧɘ ɜɑɓɖɚ ɔɓɘɑəɔɗɚ ɚɞəɚɤɑəɔɑ ɖ əɧəɑɤəɑɘɟ 

ɝɞɌɞɟɝɟ ɠɗɪɚɜɚɏɜɌɠɔɣɑɝɖɔɡ ɚɍɝɗɑɐɚɎɌəɔɕ. 

  ȻɚɩɞɌɛəɚɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɜɑəɞɏɑəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɞɑɡəɔɖɔ ɝɛɚɝɚɍɝɞɎɚɎɌɗɚ ɝɚ-

ɓɐɌəɔɪ ɘɌɗɚɐɚɓɚɎɧɡ ɢɔɠɜɚɎɧɡ ɜɑəɞɏɑəɚɎɝɖɔɡ 

ɌɛɛɌɜɌɞɚɎ ɝ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓ-

ɜɑɤɑəɔɑɘ, ɛɜɑɐɑɗɨəɚɕ ɖɚəɞɜɌɝɞəɚɕ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɨɪ ɔ Ɏɧɝɚɖɔɘ ɐɔəɌɘɔɣɑɝɖɔɘ ɐɔɌɛɌɓɚ-

əɚɘ, ɛɚɓɎɚɗɫɪɥɔɡ əɑ ɞɚɗɨɖɚ ɎɧɫɎɗɫɞɨ, əɚ ɔ ɚɐ-

əɚɎɜɑɘɑəəɚ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɌɞɚɗɚɏɔɪ ɗɬɏɖɔɡ 

əɌ ɜɌəəɔɡ ɩɞɌɛɌɡ ɑɑ ɛɚɫɎɗɑəɔɫ ɔ ɜɌɓɎɔɞɔɫ. 

ȴəɧɘɔ ɝɗɚɎɌɘɔ, əɌ ɚɐəɚɘ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑ-

ɝɖɚɘ ɌɛɛɌɜɌɞɑ Ɏɚɓɘɚɒəɚ ɚɝɟɥɑɝɞɎɗɫɞɨ ɞɌɖ 

əɌɓɧɎɌɑɘɟɪ ɠɗɪɚɜɚɏɜɌɠɔɪ, ɛɚ ɝɖɜɔəɔəɏɚɎɚɘɟ 

ɎɧɫɎɗɑəɔɪ ɛɌɞɚɗɚɏɔɔ ɗɬɏɖɔɡ, ɝɜɑɐɚɝɞɑəɔɫ ɔ 

ɚɐəɚɎɜɑɘɑəəɚ ɛɜɚɎɚɐɔɞɨ ɟɞɚɣəɫɪɥɟɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ. Ȱɗɫ əɌɏɗɫɐəɚɏɚ ɝɜɌɎəɑ-

əɔɫ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɕ ɜɌɓɜɑɤɌɪɥɑɕ ɝɛɚɝɚɍəɚ-

ɝɞɔ ɌɛɛɌɜɌɞɚɎ ɛɜɑɐɧɐɟɥɔɡ ɘɚɐɑɗɑɕ ɔ ɛɚɝɗɑɐ-

əɔɡ ɚɞɑɣɑɝɞɎɑəəɧɡ ɜɌɓɜɌɍɚɞɚɖ əɌ ȼɔɝ. 1 (Ɍ, ɍ) 

ɛɜɑɐɝɞɌɎɗɑəɧ ɝəɔɘɖɔ ɜɑəɞɏɑəɚɎɝɖɔɡ ɞɑɝɞɚɎ 

(ɘɔɜ) əɌɓɎɌəəɧɡ ɌɛɛɌɜɌɞɚɎ. 

ɂɔɠɜɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɌɛɛɌɜɌɞɧ ɛɚ-

ɝɗɑɐəɑɏɚ ɛɚɖɚɗɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɔɝɝɗɑɐɚɎɌɞɨ 

ɏɜɟɐəɟɪ ɛɚɗɚɝɞɨ, Ɍ ɞɌɖɒɑ ɛɜɚɎɚɐɔɞɨ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ 

ɝɔɝɞɑɘ ɣɑɗɚɎɑɖɌ əɑ ɞɚɗɨɖɚ Ɏ ɎɑɜɞɔɖɌɗɨəɚɘ, əɚ ɔ 

Ɏ ɏɚɜɔɓɚəɞɌɗɨəɚɘ ɛɚɗɚɒɑəɔɔ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚ 

ɜɌɝɤɔɜɫɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɌɛɛɌɜɌɞɟɜɧ ɖɌɖ ɐɗɫ 

ɛɜɚɎɑɜɚɣəɧɡ, ɞɌɖ ɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɝɝɗɑ-

ɐɚɎɌəɔɕ Ɏ ɟɝɗɚɎɔɫɡ əɌɛɜɫɒɬəəɚɕ ɜɌɍɚɞɧ ɛɚɗɔ-

ɖɗɔəɔɖ ɔ ɝɞɌɢɔɚəɌɜɚɎ əɌ ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɏɚ ɜɌ-

ɍɚɣɑɏɚ ɐəɫ. 

ȴɓ ɛɜɚɎɑɜɚɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɘɑɞɚɐɚɘ 

ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, əɑ ɞɜɑɍɟɪɥɔɡ 

ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ, 

ɛɜɔɎɚɐɔɘ əɑɝɖɚɗɨɖɚ əɌɍɗɪɐɑəɔɕ: ɍɚɗɨəɚɕ ȷ., 

33 ɏɚɐɌ, ɒɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɑɞ, Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ 

ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɘɑɗɖɔɑ ɛɚɗɔ-

ɘɚɜɠəɧɑ ɚɣɌɏɔ, ɣɌɝɞɔɣəɚ ɝɗɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ 

(ȼɔɝ. 2 (Ɍ, ɍ)). ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɚɣɌ-

ɏɚɎɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚ-

ɏɚ. 

Ȯ ɝɗɑɐɟɪɥɑɘ əɌɍɗɪɐɑəɔɔ ɟ ɍɚɗɨəɚɕ Ȯ., 67 

ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɖɌɤɑɗɨ, ɚɐɧɤɖɟ, ɛɚɎɧɤɑ-

əɔɑ ɞɑɘɛɑɜɌɞɟɜɧ Ɏ Ɏɑɣɑɜəɑɑ Ɏɜɑɘɫ, ɝɗɌɍɚɝɞɨ, 

ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɬɏɖɔɡ 

ɎɧɫɎɗɫɪɞɝɫ ɠɚɖɟɝɧ (ɔəɠɔɗɨɞɜɌɞɧ) ɚɞəɚɝɔɞɑɗɨ-

əɚ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɝ ɑɐɔəɔɣəɧɘɔ ɘɑɗ-

ɖɔɘɔ ɚɣɌɏɌɘɔ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ 

(ȼɔɝ. 3). ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɍɚɗɨɤɑ 

ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɔəɠɔɗɨɞɜɌɞɔɎəɚɘɟ ɞɟɍɑɜɖɟɗɬɓɟ 

ɗɬɏɖɔɡ. Ȼɜɔ ɐɌɗɨəɑɕɤɔɡ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ ɐɔɌɏəɚɓ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟ-

ɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɛɚɐɞɎɑɜɒɐɬə (ȸȭȾ+). 

ȿ ɍɚɗɨəɚɏɚ ȼ., 17 ɗɑɞ ɍɧɗ ɎɧɫɎɗɑə ɛɑɜɎɔɣ-

əɧɕ ɞɟɍɑɜɖɟɗɬɓəɧɕ ɖɚɘɛɗɑɖɝ (ȻȾȶ): Ɏ əɔɒəɑɕ 

ɓɚəɑ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ ɔ ɠɚɖɟ-

ɝɧ ɝɗɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ, ɝɎɫɓɌəəɧɑ çɐɚɜɚɒɖɚɕè 

ɝɚ ɓəɌɣɔɞɑɗɨəɚ ɜɌɝɤɔɜɑəəɚɕ, ɔəɠɔɗɨɞɜɌɞɔɎəɚ 

ɔɓɘɑəɬəəɚɕ ɏɚɗɚɎɖɚɕ ɖɚɜəɫ (ȼɔɝ. 4). 

  Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ əɌ ɞɜɌɐɔɢɔɚəəɧɡ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ (ɐɌɒɑ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ) 

ɖɌɜɞɔəɌ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ ɗɬɏɖɔɡ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɑɣɬɞɖɚ, ɞɜɑɍɟɑɞɝɫ ɟɞɚɣəɫɪ-

ɥɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɐɜɟɏɔɘɔ ɝɚɎɜɑɘɑəəɧɘɔ ɗɟɣɑ-

Ɏɧɘɔ ɘɑɞɚɐɌɘɔ. ȹɌɛɜɔɘɑɜ: ɍɚɗɨəɌɫ Ȯ., 19 ɗɑɞ, 

ɒɌɗɚɍ əɑɞ, ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ (ȼɔɝ. 5 (Ɍ)) əɌ ɠɚəɑ ɜɬ-

ɍɑɜ, Ɏ Ɏɑɜɡɟɤɖɑ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ əɑɣɬɞɖɚ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɜɌɓəɚɎɑɗɔɖɔɑ ɚɣɌɏɔ. Ȼɜɔ ɟɞɚɣəɑəɔɔ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ ɖɌɜɞɔəɧ ɘɑɞɚɐɚɘ ȸȽȶȾ 

(ȼɔɝ. 5 (ɍ)) Ɏ S1, S2 ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɔ 

ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ, əɑɖɚɞɚɜɧɑ ɔɓ əɔɡ ɝɎɫ-

ɓɌəɧ ɗɔəɑɕəɧɘɔ ɞɫɒɌɘɔ ɝ ɟɛɗɚɞəɬəəɚɕ ɖɚ-

ɝɞɌɗɨəɚɕ ɛɗɑɎɜɚɕ. 

ȹɌ ȼɔɝ. 6 (Ɍ) ɛɜɑɐɝɞɌɎɗɑəɌ ɞɜɌɐɔɢɔɚəəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɍɚɗɨ-

əɚɏɚ Ȱ., 31 ɏɚɐ, ɔɓ ɜɑɝɛɟɍɗɔɖɔ ȰɌɏɑɝɞɌə. Ȱɔɝɝɑ-

ɘɔəɔɜɚɎɌəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɗɬɏɖɔɡ əɑɫɝəɚɏɚ ɏɑəɑ-

ɓɌ (ȸȭȾ-; ɌəɌɗɔɓɧ ɖɜɚɎɔ, ɘɚɣɔ, ɜɑɌɖɢɔɫ ȸɌəɞɟ 

ɍɑɓ ɚɝɚɍɑəəɚɝɞɑɕ). Ȼɜɔ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔ-

ɖɑ ɘɑɞɚɐɚɘ ȸȽȶȾ (ȼɔɝ. 6 (ɍ)) ɐɔɝɝɑɘɔəɌɢɔɫ əɑ-

ɫɝəɚɏɚ ɏɑəɑɓɌ əɌ Ɏɝɬɘ ɛɜɚɞɫɒɑəɔɔ ɚɍɚɔɡ ɗɬɏɖɔɡ 

ɎɧɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɣɬɞɖɚ. Ƚ ɟɣɬɞɚɘ ɞɚɏɚ, ɣɞɚ ȰɌ-

ɏɑɝɞɌə ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ əɑɍɗɌɏɚɛɚɗɟɣ-

əɧɡ ɜɑɏɔɚəɚɎ ȼɀ ɛɚ ɞɟɍɑɜɖɟɗɬɓɟ, ɞɚ Ɏ ɐɔɠɠɑ-

ɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ 

ɞɟɍɑɜɖɟɗɬɓ ɚɝɞɌɎɌɗɝɫ əɌ ɛɑɜɎɚɘ ɘɑɝɞɑ. Ƀɑɜɑɓ 

əɑɐɑɗɪ ɛɜɔ ɛɚɎɞɚɜəɚɘ ɍɜɚəɡɔɚɗɚ-ɌɗɨɎɑɚɗɫɜəɚɘ 

ɗɌɎɌɒɑ (ȭȬȷ)  ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɔɖɚɍɌɖɞɑɜɔɔ 

ɞɟɍɑɜɖɟɗɬɓɌ. ȹɌ ȼɔɝ. 6 (Ɏ) ȸȽȶȾ ɞɚɏɚ ɒɑ ɍɚɗɨəɚ-

ɏɚ ɝɛɟɝɞɫ 2 ɘɑɝɫɢɌ ɛɚɝɗɑ əɌɣɌɗɌ ɝɛɑɢɔɠɔɣɑɝɖɚ-

ɏɚ ɗɑɣɑəɔɫ - ɛɜɑɐɝɞɌɎɗɑəɌ ɎɧɜɌɒɑəəɌɫ ɛɚɗɚɒɔ-

ɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ. 

  Ⱥɞɐɑɗɨəɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ ɝɚɎɜɑɘɑəəɧɑ 

ɢɔɠɜɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɌɛɛɌɜɌɞɧ əɌ ɞɜɔ ɜɌ-

ɍɚɣɔɡ ɘɑɝɞɌ, ɚɝəɌɥɬəəɧɑ Ɏɚɓɘɚɒəɚɝɞɨɪ Ɏɧ-

ɛɚɗəɫɞɨ ɗɔəɑɕəɟɪ ɞɚɘɚɏɜɌɠɔɪ ɎɧɍɜɌəəɚɕ ɌəɌ-

ɞɚɘɔɣɑɝɖɚɕ ɚɍɗɌɝɞɔ (ɞɚɘɚɝɔəɞɑɓ), ɛɚɐəɔɘɌɪ-

ɥɔɑ ɞɜɌɐɔɢɔɚəəɟɪ ɐɔɌɏəɚɝɞɔɖɟ əɌ əɚɎɧɕ ɖɌ-

ɣɑɝɞɎɑəəɧɕ ɟɜɚɎɑəɨ. Ȱɑɗɚ Ɏ ɞɚɘ, ɣɞɚ ɘɑɞɚɐ ɞɚ-

ɘɚɝɔəɞɑɓɌ ɛɚɓɎɚɗɫɑɞ ɔɓ ɘɌɝɝɔɎɌ ɝɟɘɘɌɜəɧɡ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ 

ɚɐəɚɘ ɝɖɌəɔɜɚɎɌəɔɔ ɔɝɝɗɑɐɟɑɘɚɕ ɓɚəɧ, ɛɜɚɔɓ-

Ɏɑɝɞɔ ɚɛɞɔɘɌɗɨəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɚɞ ɚɐəɚɏɚ 

ɐɚ əɑɝɖɚɗɨɖɔɡ ɝɚɞɑə ɝɜɑɓɚɎ. ȷɔəɑɕəɧɑ ɖɚɘɛɨɪ-

ɞɑɜəɧɑ ɞɚɘɚɏɜɌɘɘɧ ɛɚ ɖɌɣɑɝɞɎɟ ɔɓɚɍɜɌɒɑəɔɫ 

ɛɜɔɍɗɔɒɌɪɞɝɫ ɖ ȸȽȶȾ, Ɍ ɟɣɔɞɧɎɌɫ, ɣɞɚ ɠɞɔɓɔ-

Ɍɞɜɧ ɔ ɠɞɔɓɔɚɜɑəɞɏɑəɚɗɚɏɔ əɑɝɖɚɗɨɖɔɡ ɛɚɖɚɗɑ-

əɔɕ ɍɚɗɨɤɑ ɛɜɔɎɧɖɗɔ ɖ ɛɜɚɐɚɗɨəɧɘ ɔɓɚɍɜɌɒɑ-

əɔɫɘ, əɌ ɖɚɞɚɜɧɡ ɚɝɚɍɑəəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔ-

ɜɟɪɞɝɫ ɝɚɝɟɐɧ, ɍɜɚəɡɔɌɗɨəɚɑ ɐɑɜɑɎɚ, ɖɚɝɞəɌɫ 

ɝɞɜɟɖɞɟɜɌ ɔ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ, Ɍ 

ɞɌɖɒɑ  ɝ  ɟɣɬɞɚɘ  ɟɘɑəɨɤɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ  
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ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.   ȼɑəɞɏɑəɚɎɝɖɔɑ ɞɑɝɞɧ (ɘɔɜɧ). 

Ɍ -  ȬɛɛɌɜɌɞɚɎ ɛɜɑɐɧɐɟɥɔɡ ɘɚɐɑɗɑɕ. 

ɍ -  Ȼɚɝɗɑɐəɔɡ ɚɞɑɣɑɝɞɎɑəəɧɡ ɜɌɓɜɌɍɚɞɚɖ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.    Ɍ - ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ɍ - ȿɎɑɗɔɣɑ-

əɔɑ ɠɜɌɏɘɑəɞɌ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɘɑɞɚɐɚɘ ɢɔɠɜɚɎɚɕ ɚɍɜɌɍɚɞɖɔ. ȺɣɌɏɚɎɧɕ ɞɟɍɑɜ-

ɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ. 

  

ȼɔɝ. 3.     ȺɍɓɚɜəɌɫ  ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɔɡ ɐɚɗɑɕ ɚɍɚɔɡ 

ɗɬɏɖɔɡ. 

ȼɔɝ. 4.     ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɑɜɎɔɣəɧɕ ɞɟɍɑɜɖɟɗɬɓəɧɕ ɖɚɘɛɗɑɖɝ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ. 

ȭɚɗɨəɚɕ ȼ., 17 ɗɑɞ. 
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ȼɔɝ. 5,Ɍ. 

 

 

 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 5,Ɍ.   ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ. ȻɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ȺɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ 

ɍɚɗɨəɚɕ Ȯ., 19 ɗɑɞ. Ȯ Ɏɑɜɡɟɤɖɑ ɝɛɜɌɎɌ əɑɣɬɞɖɚ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɘɧɑ ɑɐɔəɔɣəɧɑ ɚɣɌɏɔ. 

ȼɔɝ. 5,ɍ.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ȯ S1, S2 ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ 

ɚɣɌɏɚɎ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ, əɑɖɚɞɚɜɧɑ ɔɓ əɔɡ ɝɎɫ-

ɓɌəɧ ɗɔəɑɕəɧɘɔ ɞɫɒɌɘɔ ɝ ɟɛɗɚɞəɬəəɚɕ ɖɚɝɞɌɗɨəɚɕ 

ɛɗɑɎɜɚɕ. 

 

 

 

 

 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

 

ȼɔɝ. 6,Ɏ. 

ȼɔɝ. 6.   ȰɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɛɜɚɢɑɝɝ Ɏ ɗɬɏɖɔɡ. 

Ɍ -  ɂɔɠɜɚɎɌɫ ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȰɔɝɝɑɘɔəɌɢɔɫ əɑɫɝəɚɏɚ ɏɑəɑɓɌ. 

ɍ -  ȿɞɚɣəɫɪɥɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɘɑɞɚɐɚɘ ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȰɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ. 

Ɏ -  ȸȽȶȾ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ƚɛɟɝɞɫ 2 ɘɑɝɫɢɌ ɛɚɝɗɑ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɬɓəɚɕ ɞɑɜɌɛɔɔ. 
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ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ, ɘɑɞɚɐ ɞɚɘɚɝɔəɞɑɓɌ ɝɖɚ-

ɜɑɑ Ɏɝɑɏɚ ɓɌɕɘɬɞ ɐɚɝɞɚɕəɚɑ ɘɑɝɞɚ Ɏ ɌɜɝɑəɌɗɑ 

ɎɜɌɣɌ-ɜɑəɞɏɑəɚɗɚɏɌ ɛɜɔ ɟɞɚɣəɑəɔɔ ɐɔɌɏəɚɓɌ 

ɞɟɍɑɜɖɟɗɬɓɌ ɜɌɓɗɔɣəɧɡ ɚɜɏɌəɚɎ ɔ ɝɔɝɞɑɘ. 

  Ȯ ɛɚɐɞɎɑɜɒɐɑəɔɑ ɝɖɌɓɌəəɚɏɚ ɛɜɔɎɚɐɔɘ 

ɚɐəɚ ɔɓ əɌɤɔɡ əɌɍɗɪɐɑəɔɕ: ɍɚɗɨəɌɫ ȶ., 21 ɏɚɐ, 

ɒɌɗɚɍ əɑ ɛɜɑɐɦɫɎɗɫɑɞ, Ɏɚ Ɏɜɑɘɫ ɛɜɚɎɑɜɚɣəɚɏɚ 

ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɜɏɌəɚɎ 

ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ 

ɎɧɫɎɗɑəɧ ɚɣɌɏɔ (ȼɔɝ. 7 (Ɍ)). ȰɔɌɏəɚɓ ɟɞɚɣəɫɗɝɫ 

ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ (ȼɔɝ. 7 (ɍ)), ɏɐɑ Ɏ Ɏɑɜɡəɑɕ 

ɐɚɗɑ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɣɬɞɖɚ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɚɗɔ-

ɘɚɜɠəɧɑ ɚɣɌɏɔ, ɣɌɝɞɔɣəɚ ɝɗɔɎəɚɏɚ ɡɌɜɌɖɞɑɜɌ, 

Ɏ ɖɚɜɞɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɝɎɫɓɌəəɧɑ ɗɔəɑɕəɧɘɔ 

ɞɫɒɌɘɔ ɝ ɟɛɗɚɞəɬəəɚɕ ɖɚɝɞɌɗɨəɚɕ ɛɗɑɎɜɚɕ. ȹɌ 

ȼɔɝ. 7 (Ɏ) ɛɜɑɐɝɞɌɎɗɑəɚ ȸȽȶȾ-ɔɓɚɍɜɌɒɑəɔɑ ɞɚɕ 

ɒɑ ɍɚɗɨəɚɕ ð ɐɚɛɚɗəɔɞɑɗɨəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɡɌɜɌɖɞɑɜɑ ɔɓɘɑəɑəɔɕ Ɏ ɗɬɏɚɣəɚɕ ɞɖɌəɔ əɑ ɛɚɗɟ-

ɣɑəɚ (ɚɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɬɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚ-

ɏɚ ɗɬɏɖɚɏɚ). 

Ȯ ɐɜɟɏɚɘ əɌɍɗɪɐɑəɔɔ, ɏɐɑ ɟ ɍɚɗɨəɚɕ ȶ., 33 

ɗɑɞ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɖɌɤɑɗɨ, ɚɐɧɤɖɟ, ɛɚɎɧɤɑ-

əɔɑ ɞɑɘɛɑɜɌɞɟɜɧ ɛɚ ɎɑɣɑɜɌɘ, ɛɚɡɟɐɑəɔɑ, ɛɚɗɚ-

ɒɔɞɑɗɨəɚɕ ɜɑɌɖɢɔɑɕ ȸɌəɞɟ, ȸȭȾ +; ɛɜɔ ɞɜɌɐɔ-

ɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɛɚɐɖɗɪɣɔɣəɚɕ ɚɍ-

ɗɌɝɞɔ ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɔəɠɔɗɨɞɜɌɞ ɝ ɘɑɗɖɔɘɔ ɚɣɌ-

ɏɌɘɔ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ, ɍɚɗɨɤɑ 

ɡɌɜɌɖɞɑɜəɧɕ ɐɗɫ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟɍɑɜɖɟɗɬ-

ɓɌ (ȼɔɝ. 8 (Ɍ)). Ƚ ɢɑɗɨɪ ɟɞɚɣəɑəɔɫ ɐɔəɌɘɔɖɔ 

ɛɜɚɢɑɝɝɌ (ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɖɟɜɝɌ ɛɜɚɞɔɎɚɞɟ-

ɍɑɜɖɟɗɬɓəɚɕ ɞɑɜɌɛɔɔ) ɍɧɗɌ ɎɧɛɚɗəɑəɌ ȸȽȶȾ 

(ȼɔɝ. 8 (ɍ)). ȰɌɗɨəɑɕɤɔɕ ɐɔəɌɘɔɣɑɝɖɔɕ ɜɑəɞɏɑ-

əɚɗɚɏɔɣɑɝɖɔɕ ɖɚəɞɜɚɗɨ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɘɑɞɚɐɚɘ 

ɞɚɘɚɝɔəɞɑɓɌ (ȼɔɝ. 8 (Ɏ, ɏ)). 

ȹɑ ɘɑəɑɑ ɟɍɑɐɔɞɑɗɨəɌ ɜɚɗɨ ɞɚɘɚɝɔəɞɑɓɌ Ɏ 

ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɛɜɚ-

ɢɑɝɝɚɎ ɗɬɏɖɔɡ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ ɑɥɬ ɚɐɔə ɖɗɔ-

əɔɣɑɝɖɔɕ ɝɗɟɣɌɕ: ɟ ɍɚɗɨəɚɕ ȶ., 26 ɗɑɞ, ɛɜɔ ɞɜɌ-

ɐɔɢɔɚəəɚɕ ɢɔɠɜɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɏɚɘɚɏɑəəɧɕ ɠɚɖɟɝ Ɏ Ɏɑɜɡəɑɕ ɐɚɗɑ ɝɛɜɌ-

ɎɌ, ɓɌɞɑɘəɑəɔɑ Ɏ Ɍɖɝɔɗɗɫɜəɚɘ ɝɟɍɝɑɏɘɑəɞɑ ɝɗɑ-

ɎɌ, ɛɜɔ ɟɞɚɣəɑəɔɔ ð ɞɟɍɑɜɖɟɗɬɘɧ ɝ ɚɍɑɔɡ ɝɞɚ-

ɜɚə, ɝɗɑɎɌ ɝ ɜɌɝɛɌɐɚɘ (ȼɔɝ. 9 (Ɍ - Ɏ)). 

ȺɐəɌɖɚ Ɏ ɐɜɟɏɚɘ əɌɍɗɪɐɑəɔɔ ɛɜɔ ɞɜɌɐɔ-

ɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɟ ɍɚɗɨəɚɕ ȹ., 30 ɗɑɞ, 

(ɛɜɚɎɑɜɚɣəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɗɬɏɖɔɡ əɑ ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ Ɏ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɗɑɞ) ɝ ɒɌɗɚ-

ɍɌɘɔ əɌ ɖɌɤɑɗɨ, ɝɗɌɍɚɝɞɨ, ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ ɐɚ ɝɟɍɠɑɍɜɔɗɨəɧɡ ɢɔɠɜ, ɛɜɔ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ Ɏɚ 2-ɘ ɘɑɒɜɑɍɑɜɨɑ ɝɛɜɌɎɌ ɎɧɫɎɗɫɑɞɝɫ 

ɐɑɝɞɜɟɖɞɔɎəɌɫ ɛɚɗɚɝɞɨ ɝ ɑɐɔəɔɣəɧɘɔ ɘɑɗɖɔɘɔ 

ɚɣɌɏɌɘɔ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ (ȼɔɝ. 10 

(Ɍ)). ȶɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɚɐ-

ɞɎɑɜɐɔɗɌ ɐɔɌɏəɚɓ ɞɟɍɑɜɖɟɗɬɓɌ. ȹɌ ȼɔɝ. 10 (ɍ) Ɏ 

S6 ɛɜɑɐɝɞɌɎɗɑəɌ ɞɌ ɒɑ ɖɌɎɑɜəɌ ɛɜɔ ȸȽȶȾ; əɌ 

ȼɔɝ. 10 (Ɏ, ɏ) ɞɚɘɚɝɔəɞɑɓ ɔ ȸȽȶȾ ɞɚɕ ɒɑ ɍɚɗɨəɚɕ 

(ɜɑɖɚəɝɞɜɟɖɢɔɫ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ). Ȼɜɔ 

ɝɜɌɎəɔɞɑɗɨəɚɘ ɌəɌɗɔɓɑ ɝəɔɘɖɚɎ ɞɚɘɚɝɔəɞɑɓɌ ɔ 

ȸȽȶȾ ɔɓɚɍɜɌɒɑəɔɑ ɖɌɎɑɜəɧ ɛɜɌɖɞɔɣɑɝɖɔ ɚɐɔ-

əɌɖɚɎɚɑ, Ɍ ɝɚɝɟɐɔɝɞɧɕ ɜɔɝɟəɚɖ ɔ ɘɑɒɐɚɗɑɎɌɫ 

ɛɗɑɎɜɌ ɛɜɔ ɗɔəɑɕəɚɕ ɢɔɠɜɚɎɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ əɌɔɍɚɗɑɑ ɛɚɗəɟɪ ɌəɌɞɚɘɔ-

ɣɑɝɖɟɪ ɖɌɜɞɔəɟ. Ȯ ɞɚ ɒɑ Ɏɜɑɘɫ ɐɔɌɏəɚɓ ɖɌɎɑɜ-

əɚɓəɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ ɍɧɗ ɛɚɝɞɌɎɗɑə əɌ ɚɝəɚɎɌ-

əɔɔ ɐɌəəɧɡ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, Ɍ 

ɘɑɞɚɐɧ ȸȽȶȾ ɔ ɞɚɘɚɝɔəɞɑɓɌ ɐɚɛɚɗəɔɞɑɗɨəɚɕ 

ɔəɠɚɜɘɌɢɔɔ, ɛɚ ɝɟɞɔ, əɑ ɐɌɗɔ. 

ȮɑɝɨɘɌ ɝɗɚɒəɚɕ, ɛɚ-ɛɜɑɒəɑɘɟ, ɚɝɞɌɬɞɝɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɟɍɑɜɖɟɗɬɓɌ ɔ 

ɝɌɜɖɚɔɐɚɓɌ ɗɬɏɖɔɡ, ɣɞɚ ɛɚɐɞɎɑɜɒɐɌɑɞ əɌɤɑ 

ɖɗɔəɔɣɑɝɖɚɑ əɌɍɗɪɐɑəɔɑ: ɍɚɗɨəɌɫ ȹ., 53 ɏɚɐɌ, 

ɍɧɗɌ əɌɛɜɌɎɗɑəɌ Ɏ ɖɗɔəɔɖɟ ɝ ɐɔɌɏəɚɓɚɘ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ. Ȼɜɔ ɟɞɚɣəɑ-

əɔɔ ɐɔɌɏəɚɓɌ ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ ɔ ȸȽȶȾ 

(ȼɔɝ. 11 (Ɍ, ɍ)) ɚɞɘɑɣɌɪɞɝɫ ɔɓɘɑəɑəɔɫ Ɏ Ɏɑɜɡəɔɡ 

ɐɚɗɫɡ ɚɍɚɔɡ ɗɬɏɖɔɡ (ɍɚɗɨɤɑ ɝɛɜɌɎɌ). ȴəɞɑɜɝɞɔ-

ɢɔɌɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɔ ɘəɚɒɑɝɞɎɑəəɧɑ ɛɑ-

ɜɔɗɔɘɠɌɞɔɣɑɝɖɔɑ ɚɣɌɏɚɎɚɛɚɐɚɍəɧɑ ɞɑəɔ ɝɗɔɎ-

əɚɏɚ ɡɌɜɌɖɞɑɜɌ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏɐɚɗɨ ɝɚɝɟɐɚɎ 

ɔ ɍɜɚəɡɚɎ, əɑɜɑɓɖɚ ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ 

Ȯȯȷȿ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɍɚɗɨɤɑ ɡɌ-

ɜɌɖɞɑɜəɌ ɐɗɫ ɝɌɜɖɚɔɐɚɓɌ 2 ɝɞ. Ȱɗɫ ɚɖɚəɣɌɞɑɗɨ-

əɚɏɚ ɟɞɚɣəɑəɔɫ ɐɔɌɏəɚɓɌ ɛɜɚɎɑɐɑəɌ ɑɏɚ ɘɚɜɠɚ-

ɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ: ɝɌɜɖɚɔɐɚɓ 2 ɝɞ. 

  Ⱦɜɟɐəɚɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɞɟɍɑɜɖɟɗɬɓɌ əɌ ɝɚɎɜɑɘɑəəɚɘ ɩɞɌɛɑ ɔɗɗɪ-

ɝɞɜɔɜɟɪɞ ɝɗɑɐɟɪɥɔɑ ɖɗɔəɔɣɑɝɖɔɑ ɛɜɔɘɑɜɧ: 

ɍɚɗɨəɚɕ ȶ., 81 ɏɚɐ, ɛɚɝɞɟɛɔɗ ɔɓ ɐɜɟɏɚɏɚ ɗɑɣɑɍəɚ-

ɏɚ ɟɣɜɑɒɐɑəɔɫ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɔɠɠɑɜɑəɢɔ-

Ɍɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɘɑɒɐɟ ɢɑəɞɜɌɗɨəɧɘ ɜɌɖɚɘ ɔ 

ɞɟɍɑɜɖɟɗɬɓɚɘ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ. ȹɌ 

ɛɜɑɐɚɝɞɌɎɗɑəəɚɕ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɘ-

ɘɑ Ɏɑɜɡəɫɫ ɐɚɗɫ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɟɘɑəɨɤɑəɌ Ɏ 

ɚɍɦɬɘɑ, ɏɚɗɚɎɖɌ ɖɚɜəɫ əɑɝɖɚɗɨɖɚ ɝɘɑɥɑəɌ 

ɖɎɑɜɡɟ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɚ ɔɓɘɑəɑəɌ (ȼɔɝ. 12 

(Ɍ)). Ȼɜɔ ȸȽȶȾ əɌ ɠɚəɑ ɔəɠɔɗɨɞɜɌɞɔɎəɚ ɔɓɘɑ-

əɬəəɚɕ ɏɚɗɚɎɖɔ ɖɚɜəɫ ɚɛɜɑɐɑɗɫɑɞɝɫ ɍɜɚəɡɚ-

əɚɐɟɗɫɜəɧɕ ɝɎɔɥ (ȼɔɝ. 12 (Ɏ, ɏ)). ȸɑɞɚɐɚɘ ɍɜɚə-

ɡɚɝɖɚɛɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɔɖɚɍɌɖɞɑɜɔɔ ɞɟɍɑɜ-

ɖɟɗɬɓɌ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɔɌɏəɚɓ ɢɑəɞɜɌɗɨəɚɏɚ ɜɌɖɌ 

ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɍɧɗ ɝəɫɞ (ɖ Ɏɚɛɜɚɝɟ ɚɍ ɚɝɚɍɑə-

əɚɝɞɫɡ ɞɑɣɑəɔɫ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɔ Ȯȯȷȿ ɟ 

ɛɚɒɔɗɧɡ). 

Ȯ ɐɜɟɏɚɘ ɝɗɟɣɌɑ ɍɚɗɨəɚɕ ȷ., 50 ɗɑɞ, ɖɟ-

ɜɔɗɨɥɔɖ ɝ ɘəɚɏɚɗɑɞəɔɘ ɝɞɌɒɑɘ. Ȼɚɝɗɑ ɛɜɚɎɑ-

ɜɚɣəɚɕ ɢɔɠɜɚɎɚɕ ɘɌɗɚɐɚɓɚɎɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

(ȼɔɝ. 13 (Ɍ)) - Ɏ ɖɚɜɞɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ 

ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɎɧɫɎɗɑə ɍɗɔɓɖɔɕ ɖ ɚɖɜɟɏ-

ɗɚɕ ɠɚɜɘɑ ɠɚɖɟɝ, əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ. 

ȻɌɢɔɑəɞ ɍɧɗ əɌɛɜɌɎɗɑə Ɏ əɌɤɟ ɖɗɔəɔɖɟ ɐɗɫ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɘɑɒɐɟ ɞɟɍɑɜ-

ɖɟɗɬɘɚɕ ɝ ɜɌɝɛɌɐɚɘ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɜɌɖɚɘ. 

ȸɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ (ȼɔɝ. 13 (ɍ)) ɝɟɍɛɗɑɎɜɌɗɨ-

əɚ Ɏ S2 ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɍɜɌɓɚɎɌəɔɑ əɑɚɐ-

əɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɝ ɣɬɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɗɟ-

ɣɔɝɞɧɘɔ ɖɚəɞɟɜɌɘɔ ɔ ɟɣɌɝɞɖɌɘɔ ɜɌɝɛɌɐɌ Ɏ 

ɢɑəɞɜɑ, ɝ çɎɧɜɑɓɖɚɕ ȼɔɏɗɑɜɌè ɛɚ əɔɒəɑɘɟ ɖɚə-

ɞɟɜɟ. Ȯ ɚɖɜɟɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ ɚɣɌɏɚɎɧɡ 

ɔɓɘɑəɑəɔɕ əɑ ɎɧɫɎɗɑəɚ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ  
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ȼɔɝ. 7,ɍ. 

 

 

 

 

ȼɔɝ. 7,Ɏ. 

ȼɔɝ. 7.   ȽɚɎɜɑɘɑəəɧɑ ɗɟɣɑɎɧɑ ɘɑɞɚɐɧ Ɏ ɎɧɫɎɗɑəɔɔ ɔ ɐɔɌɏəɚɝɞɔɖɑ ɚɣɌɏɚɎɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ. 

Ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɘɌɗɚɐɚɓɚɎɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ Ɏɧɝɚɖɚɏɚ ɜɌɓɜɑɤɑəɔɫ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - ɂɔɠɜɚɎɌɫ ɗɔəɑɕəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɞɚɘɚɝɔəɞɑɓ), ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

Ɏ -  ȸȽȶȾ ɞɚɕ ɒɑ ɍɚɗɨəɚɕ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

 

ȼɔɝ. 8,Ɍ. 
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ȼɔɝ. 8,ɏ. 

ȼɔɝ. 8.    ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ. 

Ɍ - ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȴəɠɔɗɨɞɜɌɞ Ɏ ɛɚɐɖɗɪɣɔɣəɚɕ ɚɍɗɌ-

ɝɞɔ ɝɛɜɌɎɌ. 

ɍ - ȶɚəɞɜɚɗɨəɌɫ ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȼɚɝɗɑ ɖɟɜɝɌ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟɗɬɓəɚɕ ɞɑ-

ɜɌɛɔɔ ɚɞɘɑɣɌɑɞɝɫ ɛɚɗɚɒɔɞɑɗɨəɌɫ ɐɔəɌɘɔɖɌ Ɏ Ɏɔɐɑ ɣɌɝɞɔɣəɚɏɚ ɜɌɝɝɌɝɧɎɌəɔɫ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɚɣɌɏɚɎ Ɏ ɚɖɜɟ-

ɒɌɪɥɑɕ ɗɬɏɚɣəɚɕ ɞɖɌəɔ. 

Ɏ ð ȰɌɗɨəɑɕɤɌɫ ɖɚəɞɜɚɗɨəɌɫ ɗɔəɑɕəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɞɚɘɚɝɔəɞɑɓ), ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ⱦɑəɐɑəɢɔɫ ɛɚɗɚɒɔ-

ɞɑɗɨəɚɕ ɐɔəɌɘɔɖɔ ɝɚɡɜɌəɫɑɞɝɫ. 

ɏ - Ⱦɚɘɚɝɔəɞɑɓ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 
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ȼɔɝ. 9,Ɍ. 

 

 

ȼɔɝ. 9,ɍ. 

ȼɔɝ. 9.   Ⱦɟɍɑɜɖɟɗɬɘɧ Ɏ Ɏɑɜɡəɔɡ ɐɚɗɫɡ ɚɍɚɔɡ ɗɬɏɖɔɡ (ɝɗɑɎɌ ɝ ɜɌɝɛɌɐɚɘ). 

Ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȯɚɘɚɏɑəəɧɕ ɠɚɖɟɝ Ɏ Ɏɑɜɡəɑɕ 

ɐɚɗɑ ɝɛɜɌɎɌ, ɓɌɞɑɘəɑəɔɑ Ɏ Ɍɖɝɔɗɗɫɜəɚɘ ɝɟɍɝɑɏɘɑəɞɑ ɝɗɑɎɌ. 

ɍ - Ⱦɚɘɚɝɔəɞɑɓ. Ⱦɟɍɑɜɖɟɗɬɘɧ ɝ ɚɍɑɔɡ ɝɞɚɜɚə (ɝɗɑɎɌ ɝ ɜɌɝɛɌɐɚɘ). 

 

ȼɔɝ. 10,Ɍ. 
 

ȼɔɝ. 10,ɍ. 

 

ȼɔɝ. 10,Ɏ. 

 

ȼɔɝ. 10,ɏ. 

ȼɔɝ. 10.    ȶɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɬɓ əɔɒəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ. 

Ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ ɞɚɕ ɒɑ ɍɚɗɨəɚɕ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȶɌɎɑɜəɌ Ɏ S6 ɝɛɜɌɎɌ. 

Ɏ, ɏ - ȽɜɌɎəɑəɔɑ ɗɔəɑɕəɚɕ ɢɔɠɜɚɎɚɕ ɞɚɘɚɏɜɌɠɔɔ (ɞɚɘɚɝɔəɞɑɓɌ) ɝ ɜɑɖɚəɝɞɜɟɖɢɔɑɕ Ɏɚ ɠɜɚəɞɌɗɨəɚɕ ɛɜɚɑɖ-

ɢɔɔ ɛɜɔ ȸȽȶȾ. 
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ȼɔɝ. 11,Ɍ. 

 

ȼɔɝ. 11,ɍ 

ȼɔɝ. 11.   ȽɌɜɖɚɔɐɚɓ ɗɬɏɖɔɡ ɔ Ȯȯȷȿ. 

Ɍ -  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ -  Ⱦɚɘɚɝɔəɞɑɓ ɞɚɕ ɒɑ ɍɚɗɨəɚɕ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

 

ȼɔɝ. 12,Ɍ.    

 

ȼɔɝ. 12,ɍ.    

 

ȼɔɝ. 12,Ɏ.    

 

ȼɔɝ. 12,ɏ.    

ȼɔɝ. 12.   

Ɍ -  ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȭɚɗɨəɚɕ ȶ., 81 ɏɚɐ. ȭɜɚəɡɚ-

əɚɐɟɗɫɜəɧɕ ɝɎɔɥ ɞɟɍɑɜɖɟɗɬɓəɚɕ ɩɞɔɚɗɚɏɔɔ. 

ɍ -  ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ⱦɚɞ ɒɑ ɍɚɗɨəɚɕ. 

Ɏ, ɏ - ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɑɏɚɣəɧɕ ɔ ɘɫɏɖɚɞɖɌəəɧɕ ɜɑɒɔɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

Ƚɞɜɑɗɖɚɕ ɟɖɌɓɌə ɍɜɚəɡɚ-əɚɐɟɗɫɜəɧɕ ɝɎɔɥ ɞɟɍɑɜɖɟɗɬɓəɚɕ ɩɞɔɚɗɚɏɔɔ. 
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ɖɌɜɞɔəɌ ɍɚɗɨɤɑ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɜɌɖɌ. Ȼɚɝɗɑ ɚɛɑɜɌɢɔɔ ɐɔɌɏəɚɓ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɚɏɚ ɜɌɖɌ ɛɚɐɞɎɑɜɒɐɑə (ȼɔɝ. 13 (Ɏ)).  

ȴəɚɏɐɌ ɎɝɞɜɑɣɌɪɞɝɫ ɝɗɟɣɌɔ ɐɚɝɞɌɞɚɣəɚ 

ɞɜɟɐəɚɕ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ 

ɔ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ, ɚɝɚɍɑəəɚ ɛɜɔ ɔɡ ɝɚɣɑɞɌ-

əɔɔ Ɏ ɚɐəɚɘ ɖɚəɏɗɚɘɑɜɌɞɑ: ɍɚɗɨəɚɕ ȯ., 45 ɗɑɞ, 

ɍɚɗɑə ɞɟɍɑɜɖɟɗɑɓɚɘ Ɏ ɞɑɣɑəɔɑ 4-ɡ ɗɑɞ, ɜɌəɑɑ Ɏɧ-

ɫɎɗɫɗɔɝɨ ȸȭȾ Ɏ ɘɚɖɜɚɞɑ. 

  Ȼɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɎɧɫɎɗɑ-

əɧ ɐɎɌ ɜɌɓəɚɎɑɗɔɖɔɡ ɚɍɜɌɓɚɎɌəɔɫ (Ɏ S2 ɛɜɌɎɚ-

ɏɚ ɔ S6 ɗɑɎɚɏɚ ɗɑɏɖɔɡ) ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ, 

ɝɎɫɓɌəəɧɑ ɗɔəɑɕəɧɘɔ ɞɫɒɌɘɔ ɝ ɖɚɝɞɌɗɨəɚɕ 

ɛɗɑɎɜɚɕ. ȺɍɜɌɥɌɪɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɔ əɑɖɚ-

ɞɚɜɧɑ ɚɞɗɔɣɔɫ ɚɍɜɌɓɚɎɌəɔɕ Ɏ ɚɍɚɔɡ ɗɬɏɖɔɡ. 

ȽɛɜɌɎɌ - əɑɚɐəɚɜɚɐəɚɑ, ɘəɚɏɚɟɓɗɚɎɚɑ ɝ əɑɣɬɞ-

ɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ. ȽɗɑɎɌ ð ɚɖɜɟɏɗɚɕ 

ɠɚɜɘɧ ɝ ɣɬɞɖɔɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɐəɚ-

ɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ. ȳɌɖɗɪɣɑəɔɑ: ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɝɛɜɌɎɌ ɍɚɗɨɤɑ ɡɌɜɌɖɞɑɜəɌ ɐɗɫ 

ɛɑɜɔɠɑɜɔɣɑɝɖɚɏɚ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ, ɝɗɑɎɌ ð ɞɟ-

ɍɑɜɖɟɗɬɘɌ (ȼɔɝ. 14 (Ɍ)).  

  Ȼɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ, ɛɜɔ 

ɔɝɝɗɑɐɚɎɌəɔɔ ɘɌɖɜɚɛɜɑɛɌɜɌɞɚɎ ɚɍɚɔɡ ɗɬɏɖɔɡ 

ɟɝɞɌəɚɎɗɑəɚ, ɣɞɚ ɝɛɜɌɎɌ Ɏ ɖɚəɏɗɚɘɑɜɌɞɑ ɞɟɍɑɜ-

ɖɟɗɬɘɌ ɝɚɣɑɞɌɗɌɝɨ ɝ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɜɌɖɚɘ 

ɗɬɏɖɚɏɚ; ɝɗɑɎɌ ð ɞɟɍɑɜɖɟɗɬɘɌ (ȼɔɝ. 14 (ɍ)). 

  ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɖɗɔəɔ-

ɣɑɝɖɔɡ ɠɚɜɘ ɛɑɜɎɔɣəɚɕ ɞɟɍɑɜɖɟɗɑɓəɚɕ ɔəɠɑɖ-

ɢɔɔ, ɞɟɍɑɜɖɟɗɑɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɟ ɐɑɞɑɕ əɌ 

ɜɌəəɑɘ ɩɞɌɛɑ ɔ ɛɜɚɞɑɖɌɪɥɑɏɚ Ɏ Ɏɔɐɑ ɝɖɜɧɞɚɕ 

ɞɟɍɑɜɖɟɗɑɓəɚɕ ɔəɠɑɖɢɔɔ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ 

əɌɔɍɚɗɑɑ ɎɌɒəɧɡ ɜɌɓɐɑɗɚɎ ɠɞɔɓɔɌɞɜɔɔ. ȴɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɞɜɌɐɔɢɔɚəəɧɡ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑ-

ɝɖɔɡ ɘɑɞɚɐɔɖ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɑɓɌ Ɏəɟɞ-

ɜɔɏɜɟɐəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ȾȮȯȷȿ) ɛɜɔ-

Ɏɚɐɔɞ ɖ ɓəɌɣɔɞɑɗɨəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɚɤɔɍ-

ɖɌɘ.  

 ȮɖɗɌɐ ȶȾ Ɏ ɌəɌɗɔɓ ɛɚɜɌɒɑəəɧɡ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɎɧɫɎɗɑəɔɔ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɡ ɟɓɗɚɎ Ɏɝɑɡ ɏɜɟɛɛ, ɔɡ ɞɚɣəɚɕ ɗɚɖɌɗɔɓɌ-

ɢɔɔ, Ɏɑɗɔɣɔəɧ ɔ ɘɌɖɜɚɝɞɜɟɖɞɟɜɧ. Ȼɜɔ ȶȾ 

ɐɔɠɠɑɜɑəɢɔɌɢɔɪ ɘɑɒɐɟ əɑɔɓɘɑəɑəəɧɘɔ ɗɔɘ-

ɠɌɞɔɣɑɝɖɔɘɔ ɟɓɗɌɘɔ ɔ ɌɐɑəɚɛɌɞɔɫɘɔ ɛɜɚɎɚɐɫɞ 

ɛɚ ɌəɚɘɌɗɔɫɘ ɝɞɜɟɖɞɟɜɧ ɟɓɗɚɎ, ɔɡ ɘəɚɒɑɝɞɎɑə-

əɚɝɞɔ Ɏ ɚɐəɚɕ ɏɜɟɛɛɑ, ɛɚɜɌɒɑəɔɪ əɑɝɖɚɗɨɖɔɡ 

ɏɜɟɛɛ ɔ ɔɓɘɑəɑəɔɫɘ ɛɑɜɔəɚɐɟɗɫɜəɧɡ ɞɖɌəɑɕ. 

Ȼɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ɛɚɜɌɒɑəɔɑ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ ɘɚɒɑɞ ɍɧɞɨ ɚɏɜɌəɔɣɑəɚ ɚɐəɚɕ ɔɗɔ ɘəɚɒɑ-

ɝɞɎɑəəɧɘɔ ɏɜɟɛɛɌɘɔ. ȹɌɔɍɚɗɑɑ ɛɚɗəɚ ɛɜɚɝɘɌɞ-

ɜɔɎɌɑɞɝɫ Ɏɑɝɨ ɚɍɦɑɘ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɛɜɔ 

3-ɡ ɘɑɜəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ (ȼɔɝ. 15 - ȼɔɝ. 18).  

ȹɑ ɘɑəɑɑ ɌɖɞɟɌɗɨəɚɕ ɚɝɞɌɬɞɝɫ ɝɎɚɑɎɜɑ-

ɘɑəəɌɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɞɟɍɑɜ-

ɖɟɗɬɓɌ ɝ ɗɔɘɠɚɛɜɚɗɔɠɑɜɌɞɔɎəɧɘɔ ɛɜɚɢɑɝɝɌɘɔ 

Ȯȯȷȿ ɟ ɐɑɞɑɕ ɔ ɛɚɐɜɚɝɞɖɚɎ, ɣɞɚ ɔɗɗɪɝɞɜɔɜɟɑɞ 

ɚɐɔə ɔɓ əɌɤɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɗɟɣɌɑɎ. ȭɚɗɨəɌɫ 

ȼ., 15 ɗɑɞ, ɛɚɝɞɟɛɔɗɌ ɖ əɌɘ Ɏ ɖɗɔəɔɖɟ ɔɓ ɖɜɟɛ-

əɚɏɚ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɟɣɜɑɒɐɑəɔɫ ɝ ɐɔɌɏəɚɓɚɘ: 

ɞɟɍɑɜɖɟɗɬɓ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓ-

ɗɚɎ (ȾȮȯȷȿ). ȶɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɔ ɗɌ-

ɍɚɜɌɞɚɜəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ əɑ ɔɝɖɗɪɣɌɗɔ ȾȮȯȷȿ: 

ɛɚɗɚɒɔɞɑɗɨəɌɫ ɜɑɌɖɢɔɫ əɌ ɐɔɌɝɖɔəɞɑɝɞ ɔ ɞɟ-

ɍɑɜɖɟɗɔə, ɛɜɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ 

(ȼɔɝ. 19 (Ɍ, ɍ)) ɎɧɜɌɒɑəəɚɑ ɟɎɑɗɔɣɑəɔɑ Ɏɝɑɡ 

ɏɜɟɛɛ Ɏəɟɞɜɔɏɜɟɐəɧɡ ɗɔɘɠɚɟɓɗɚɎ. Ȼɜɔ ɞɚɘɚ-

ɝɔəɞɑɓɑ (ȼɔɝ. 19 (Ɏ, ɏ)) ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ 

ɖɜɚɘɑ ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɚɞɘɑ-

ɣɌɑɞɝɫ ɓəɌɣɔɞɑɗɨəɚɑ ɝɐɌɎɗɑəɔɑ ɩɞɔɘɔ ɟɓɗɌɘɔ 

ɏɗɌɎəɧɡ, ɐɚɗɑɎɧɡ ɔ ɝɑɏɘɑəɞɌɜəɧɡ ɍɜɚəɡɚɎ, 

ɌəɌɞɚɘɔɣɑɝɖɌɫ  ɝɞɜɟɖɞɟɜɌ ɖɚɞɚɜɧɡ ɣɬɞɖɚ Ɏɔɓɟ-

Ɍɗɔɓɔɜɟɑɞɝɫ əɌ ɗɔəɑɕəɧɡ ɢɔɠɜɚɎɧɡ ɞɚɘɚɏɜɌɘ-

ɘɌɡ. ȸɚɜɠɚɗɚɏɔɣɑɝɖɌɫ ɎɑɜɔɠɔɖɌɢɔɫ ɐɔɌɏəɚɓɌ: 

ɓɗɚɖɌɣɑɝɞɎɑəəɌɫ ɗɔɘɠɚɘɌ (ȼɔɝ. 19 (ɐ, ɑ)). 

ȺɐəɌɖɚ ɡɚɞɑɗɚɝɨ ɍɧ ɛɚɐɣɑɜɖəɟɞɨ, ɣɞɚ ɛɜɔ 

ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɑɓəɧɡ ɗɔɘɠɚɌɐɑəɚɛɌɞɔɕ ɟ 

ɐɑɞɑɕ Ɏ ɜɌɓəɧɡ ɝɞɌɐɔɫɡ ɜɌɓɎɔɞɔɫ (ɔəɠɔɗɨɞɜɌ-

ɢɔɔ, ɖɌɓɑɔɠɔɖɌɢɔɔ, ɟɛɗɚɞəɑəɔɫ ɔ ɖɌɗɨɢɔəɌ-

ɢɔɔ) ɛɜɔɚɜɔɞɑɞ ɚɝɞɌɬɞɝɫ ɓɌ ȸȽȶȾ. 

ȺɍɦɑɖɞɔɎəɌɫ ɚɢɑəɖɌ ɗɔɘɠɚɌɐɑəɚɛɌɞɔɕ 

ɛɜɔ ȸȽȶȾ ɛɚɓɎɚɗɫɑɞ ɡɌɜɌɖɞɑɜɔɓɚɎɌɞɨ ɎɌɜɔɌəɞɧ 

ȾȮȯȷȿ ɛɚ Ɏɑɗɔɣɔəɑ ɟɓɗɚɎ.  

ȾȮȯȷȿ (ɎɧɜɌɒɑəəɌɫ ɌɐɑəɚɛɌɞɔɫ) - Ɏɑɗɔ-

ɣɔəɌ ɟɓɗɚɎ ɍɚɗɑɑ 10 ɘɘ ɔɗɔ ɘəɚɒɑɝɞɎɑəəɧɑ 

ɖɚəɏɗɚɘɑɜɌɞɧ ɘɑɗɖɔɡ (ɘɑəɑɑ 10 ɘɘ) ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɡ ɟɓɗɚɎ. ȿɓɗɧ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ, ɖɌɓɑɔ-

ɠɔɢɔɜɚɎɌəəɧɑ (ȼɔɝ. 20 (Ɍ)). 

ȾȮȯȷȿ (ɘɌɗɚ ɎɧɜɌɒɑəəɌɫ ɌɐɑəɚɛɌɞɔɫ) - 

ɎɑɗɔɣɔəɌ ɟɓɗɚɎ ɚɞ 5 ɐɚ 10 ɘɘ. ȿɓɗɧ ɔəɠɔɗɨɞɜɌ-

ɞɔɎəɧɑ ɔɗɔ ɝ ɟɛɗɚɞəɑəəɧɘ ɖɌɓɑɚɓɚɘ, Ɍ ɞɌɖɒɑ 

ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɣɌɝɞɔɣəɚ ɔɗɔ ɛɚɗəɚɝɞɨɪ 

(ȼɔɝ. 20 (ɍ)). 

ȾȮȯȷȿ (ɘɔɖɜɚɛɚɗɔɌɐɑəɚɛɌɞɔɫ) ð ɟɓɗɧ ɘɑ-

əɑɑ 5 ɘɘ, ɞɚ ɑɝɞɨ Ɏ ɛɜɑɐɑɗɌɡ əɚɜɘɌɗɨəɧɡ Ɏɑɗɔ-

ɣɔə. ȿɓɗɧ Ɏ Ɏɔɐɑ  ɖɚəɏɗɚɘɑɜɌɞɚɎ, ɘəɚɒɑɝɞɎɑə-

əɌɫ ɗɚɖɌɗɔɓɌɢɔɫ Ɏ ɜɌɓəɧɡ ɏɜɟɛɛɌɡ. ȹɌɜɫɐɟ ɝ 

ɘɫɏɖɚɞɖɌəəɧɘɔ ɚɐəɚɜɚɐəɧɘɔ ɟɓɗɌɘɔ ɎɔɓɟɌɗɔ-

ɓɔɜɟɪɞɝɫ ɟɓɗɧ ɘɫɏɖɚɞɖɌəɧɑ ɝ ɞɚɣɑɣəɧɘɔ ɚɣɌ-

ɏɌɘɔ ɟɛɗɚɞəɑəəɚɏɚ ɔɗɔ ɖɌɗɨɢɔəɔɜɚɎɌəəɚɏɚ ɖɌ-

ɓɑɚɓɌ ɔ ɛɚɗəɚɝɞɨɪ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ (ȼɔɝ. 20 

(Ɏ)).  

 ȮɌɜɔɌəɞɧ ȾȮȯȷȿ: ɎɧɜɌɒɑəəɌɫ, ɘɌɗɌɫ 

ɌɐɑəɚɛɌɞɔɫ ɔ ɘɔɖɜɚɛɚɗɔɌɐɑəɚɛɌɞɔɫ ɫɎɗɫɪɞɝɫ 

ɌɖɞɔɎəɧɘ ɞɟɍɑɜɖɟɗɑɓəɧɘ ɛɜɚɢɑɝɝɚɘ. 

 Ȼɜɔ ȶȾ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɐɜɟɏɚɕ ɎɌɜɔɌəɞ 

ɘɔɖɜɚɛɚɗɔɌɐɑəɚɛɌɞɔɔ, ɛɜɚɫɎɗɫɪɥɔɕɝɫ ɘɑɗɖɔ-

ɘɔ ɘɫɏɖɚɞɖɌəɧɘɔ, ɚɐəɚɜɚɐəɧɘɔ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɘɔ ɟɓɗɌɘɔ ɘəɚɒɑɝɞɎɑəəɧɘɔ Ɏ ɚɐəɚɕ ɏɜɟɛɛɑ 

ɔɗɔ Ɏ əɑɝɖɚɗɨɖɔɡ ɏɜɟɛɛɌɡ. ȾɌɖɔɑ ɔɓɘɑəɑəɔɫ ɟ 

ɔəɠɔɢɔɜɚɎɌəəɚɏɚ ɘɔɖɚɍɌɖɞɑɜɔɫɘɔ ɞɟɍɑɜɖɟɗɑɓɌ 

ɜɑɍɑəɖɌ ɫɎɗɫɪɞɝɫ ɚɍɦɑɖɞɔɎəɧɘ ɚɞɜɌɒɑəɔɑɘ 

ɝɖɜɧɞɚ ɛɜɚɞɑɖɌɪɥɑɕ ɞɟɍɑɜɖɟɗɑɓəɚɕ ɔəɠɑɖɢɔɔ 

(ȼɔɝ. 21). ȮəɟɞɜɔɏɜɟɐəɌɫ ɘɔɖɜɚɛɚɗɔɌɐɑəɚɛɌɞɔɫ 

ð ɚɍɦɑɖɞɔɎəɧɕ ɛɜɔɓəɌɖ ɗɌɞɑəɞəɚ ɛɜɚɞɑɖɌɪɥɑɕ 

ɞɟɍɑɜɖɟɗɑɓəɚɕ ɔəɠɑɖɢɔɔ. 

Ȼɚ ɌəɌɗɚɏɔɔ ɝ ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɘɔ ɛɚəɫɞɔ-

ɫɘɔ Ɏɧɐɑɗɫɑɞɝɫ əɑɛɚɗəɧɕ ɛɑɜɎɔɣəɧɕ ɖɚɘ-

ɛɗɑɖɝ, ɞɚ ɑɝɞɨ ɛɑɜɎɔɣəɧɕ ɞɟɍɑɜɖɟɗɑɓəɧɕ ɛɜɚ-

ɢɑɝɝ əɌ ɝɌɘɚɕ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ, Ɏɧ-

ɫɎɗɫɑɘɧɕ   Ɏ  Ɏɔɐɑ  ɗɑɏɚɣəɧɡ ɔɓɘɑəɑəɔɕ ɍɑɓ ɛɚ- 
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ȼɔɝ. 13,Ɍ. 

 

ȼɔɝ. 13,ɍ. 

 

ȼɔɝ. 13,Ɏ. 

ȼɔɝ. 13.  Ȼɑɜɔɠɑɜɔɣɑɝɖɔɕ ɜɌɖ Ɏɑɜɡəɑɕ ɐɚɗɔ 

ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɝ ɜɌɝɛɌɐɚɘ. 

Ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɛɜɫɘɌɫ ɛɜɚɑɖ-

ɢɔɫ. Ȯ ɖɚɜɞɔɖɌɗɨəɧɡ ɚɞɐɑɗɌɡ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ 

ɗɬɏɖɚɏɚ ɎɧɫɎɗɑə ɍɗɔɓɖɔɕ ɖ ɚɖɜɟɏɗɚɕ ɠɚɜɘɑ ɠɚɖɟɝ, 

əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ.  

ɍ - Ⱦɚɘɚɝɔəɞɑɓ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ⱦɚɞ ɒɑ ɛɌɢɔ-

ɑəɞ. 

Ɏ - ɀɚɞɚɏɜɌɠɔɫ ɘɌɖɜɚɛɜɑɛɌɜɌɞɌ ɟɐɌɗɬəəɚɕ ɚɛɟɡɚ-

ɗɔ. ȹɌ ɝɜɑɐɔəəɚɘ ɜɌɓɜɑɓɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɡɚɜɚ-

ɤɚ Ɏɔɐəɧ ɟɣɌɝɞɖɔ ɜɌɝɛɌɐɌ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 14,Ɍ. 

 

ȼɔɝ. 14,ɍ. 

ȼɔɝ. 14.   ȽɚɣɑɞɌəɔɑ ɞɟɍɑɜɖɟɗɬɓɌ ɔ ɜɌɖɌ ɗɬɏɖɔɡ. 

Ɍ - ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. Ȯ S2 ɝɛɜɌɎɌ ɚɛɜɑɐɑɗɫɑɞɝɫ əɑɚɐəɚɜɚɐəɚɑ ɘəɚɏɚɟɓ-

ɗɚɎɚɑ ɝ əɑɣɬɞɖɔɘɔ əɑɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ ɚɍɜɌɓɚɎɌəɔɑ; Ɏ S6 ɝɗɑɎɌ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɚɍɜɌɓɚɎɌəɔɑ ɝ ɣɬɞɖɔ-

ɘɔ ɜɚɎəɧɘɔ ɖɚəɞɟɜɌɘɔ, ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ. 

ɍ - ɀɚɞɚɏɜɌɠɔɫ ɘɌɖɜɚɛɜɑɛɌɜɌɞɌ ɟɐɌɗɬəəɚɏɚ ɖɚəɏɗɚɘɑɜɌɞɌ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ, əɌ ɝɜɑɐɔəəɚɘ ɜɌɓɜɑɓɑ ɖɚɞɚ-

ɜɚɏɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɣɑɞɌəɔɑ ɞɟɍɑɜɖɟɗɬɘɧ (ɝɞɜɑɗɖɌ) ɔ ɜɌɖɌ (ɐɎɚɕəɌɫ ɝɞɜɑɗɖɌ). 
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ȼɔɝ. 15,Ɍ. 

 

ȼɔɝ. 15,ɍ. 

ȼɔɝ. 15. ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ (Ɍ) ɔ ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ (ɍ). 

ȶɚəɏɗɚɘɑɜɌɞ ɘɫɏɖɚɞɖɌəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɜɑɞɜɚɖɌɎɌɗɨəɚɕ ɏɜɟɛɛɧ ɝ ɢɑəɞɜɌɗɨəɚɕ ɓɚəɚɕ ɖɌɓɑɔɠɔɖɌ-

ɢɔɔ (ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 16,Ɍ. 

 

ȼɔɝ. 16,ɍ. 

ȼɔɝ. 16.  ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɖɚɜɚəɌɗɨəɌɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɔ (ɍ).   

Ɂɜɚəɔɣɑɝɖɔ ɞɑɖɟɥɔɕ ȾȮȯȷȿ. ȸəɚɒɑɝɞɎɑəəɧɑ ɘɫɏɖɚɞɖɌəəɧɑ ɣɌɝɞɔɣəɚ, ɛɚɗəɚɝɞɨɪ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ ɗɔɘɠɌ-

ɞɔɣɑɝɖɔɑ ɟɓɗɧ ɔ ɖɚəɏɗɚɘɑɜɌɞɧ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. 

 

ȼɔɝ. 17.    

 

ȼɔɝ. 18.    

ȼɔɝ. 17. ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɜɚɑɖɢɔɫ. 

ȶɚəɏɗɚɘɑɜɌɞ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ ɜɑɞɜɚɖɌɎɌɗɨəɚɕ ɏɜɟɛɛɧ ɝ ɟɛɗɚɞəɑəɔɑɘ ɛɑɜɔ-

əɚɐɟɗɫɜəɚɕ ɖɗɑɞɣɌɞɖɔ. 

ȼɔɝ. 18. ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɖɚɜɚ-

əɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ. 

ȾȮȯȷȿ Ɏ ɠɌɓɑ ɖɌɗɨɢɔəɌɢɔɔ. ȸəɚɒɑɝɞɎɑəəɧɑ ɛɚɗəɚ-

ɝɞɨɪ ɖɌɗɨɢɔəɔɜɚɎɌəəɧɑ Ɏəɟɞɜɔɏɜɟɐəɧɑ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɑ ɟɓɗɧ ɔ ɖɚəɏɗɚɘɑɜɌɞɧ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. 
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ȼɔɝ. 19,Ɍ. 

 

ȼɔɝ. 19,ɍ. 

 

ȼɔɝ. 19,Ɏ. 

 

ȼɔɝ. 19,ɏ. 

 

ȼɔɝ. 19,ɐ. 

 

ȼɔɝ. 19,ɑ. 

ȼɔɝ. 19. ȳɗɚɖɌɣɑɝɞɎɑəəɌɫ ɗɔɘɠɚɘɌ. 

Ɍ, ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫ (ɛɜɫɘɌɫ ɔ ɍɚɖɚɎɌɫ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ). 

Ɏ, ɏ - Ⱦɚɘɚɝɔəɞɑɓ, ɖɚɜɚəɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȾɌ ɒɑ ɍɚɗɨəɌɫ. 

ɐ - ɀɚɞɚɏɜɌɠɔɫ ɟɎɑɗɔɣɑəəɧɡ ɗɔɘɠɚɟɓɗɚɎ Ɏ ɚɛɑɜɌɢɔɚəəɚɘ ɛɚɗɑ. 

ɑ - ɀɚɞɚɏɜɌɠɔɫ ɘɌɖɜɚɛɜɑɛɌɜɌɞɌ ɟɐɌɗɬəəɚɏɚ ɗɔɘɠɚɟɓɗɌ. 
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ȼɔɝ. 20,Ɍ 

 

ȼɔɝ. 20,ɍ 

 

ȼɔɝ. 20,Ɏ 

 

ȼɔɝ. 21. 

ȼɔɝ. 20. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɘɫɏɖɚɞɖɌəəɧɕ ɜɑɒɔɘ. 

Ɍ - ȾȮȯȷȿ ɚɝɗɚɒəɑəəɧɕ ɍɜɚəɡɚɗɑɏɚɣəɧɘ ɛɚɜɌɒɑəɔɑɘ, ɎɌɜɔɌəɞ - ɎɧɜɌɒɑəəɌɫ ɌɐɑəɚɛɌɞɔɫ. 

ɍ - ȮɌɜɔɌəɞ - ɘɌɗɚ ɎɧɜɌɒɑəəɌɫ ɌɐɑəɚɛɌɞɔɫ. 

Ɏ - ȮɌɜɔɌəɞ ð ɘɔɖɜɚɛɚɗɔɌɐɑəɚɛɌɞɔɫ. 

ȼɔɝ. 21. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɘɫɏɖɚɞɖɌəəɧɕ ɜɑɒɔɘ 

ȶɚəɏɗɚɘɑɜɌɞ ɘɑɗɖɔɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɜɑɞɜɚɖɌɎɌɗɨəɚɕ ɏɜɟɛɛɧ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ. 

 

ȼɔɝ. 22,Ɍ. 
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ȼɔɝ. 22. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȹɑɛɚɗəɧɕ ɛɑɜɎɔɣəɧɕ ɖɚɘɛɗɑɖɝ. ȸɑɗɖɔɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɑ ɚɣɌɏɔ Ɏ ɛɜɌɎɚɘ ɗɑɏɖɚɘ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɜɌɒɑəɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. ȹɑɛɚɗəɧɕ ɛɑɜ-

Ɏɔɣəɧɕ ɖɚɘɛɗɑɖɝ ɛɜɚɫɎɗɫɑɞɝɫ ɘɑɗɖɔɘɔ ɑɐɔ-

əɔɣəɧɘɔ, ɣɌɥɑ ɝɟɍɛɗɑɎɜɌɗɨəɧɘɔ ɚɣɌɏɌɘɔ (ȼɔɝ. 

22 (Ɍ, ɍ)). 

çȹɑɛɚɗəɧɕ ɛɑɜɎɔɣəɧɕ ɖɚɘɛɗɑɖɝè -  ɞɑɜ-

ɘɔə, ɚɝəɚɎɌəəɧɕ əɌ ɌəɌɗɔɓɑ ɞɜɌɐɔɢɔɚəəɚɏɚ 

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ, ɚɍɟɝɗɚɎɗɑə 

ɞɜɟɐəɚɝɞɫɘɔ ɎɧɫɎɗɑəɔɫ ɛɑɜɎɔɣəɚɏɚ ɚɣɌɏɌ (ɗɚ-

ɖɌɗɔɓɌɢɔɫ ɚɣɌɏɌ ɝɟɍɛɗɑɎɜɌɗɨəɌɫ, əɌɐɐɔɌɠɜɌɏ-

ɘɌɗɨəɌɫ, ɘɌɗɧɑ ɜɌɓɘɑɜɧ). 

ȶɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ȻȾȶ əɌ ɝɞɌ-

ɐɔɔ ɗɑɏɚɣəɚɏɚ ɚɣɌɏɌ ɎɧɫɎɗɫɑɞɝɫ ɣɜɑɓɎɧɣɌɕəɚ 

ɜɑɐɖɚ ɔ, ɖɌɖ ɛɜɌɎɔɗɚ, ɚɍəɌɜɟɒɔɞɨ ɑɏɚ əɑ ɟɐɌɑɞ-

ɝɫ.  

  Ȼɜɔ ɛɚɗəɚɘ ɛɑɜɎɔɣəɚɘ ɞɟɍɑɜɖɟɗɑɓəɚɘ 

ɖɚɘɛɗɑɖɝɑ ɎɧɜɌɒɑəɧ ɞɜɔ ɡɌɜɌɖɞɑɜəɧɡ ɩɗɑɘɑə-

ɞɌ: ɛəɑɎɘɚəɔɣɑɝɖɔɕ ɚɣɌɏ Ɏ ɗɑɏɖɚɘ, ɚɞɎɚɐɫɥɌɫ 

ɐɚɜɚɒɖɌ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɟɛɗɚɞəɑəɔɫ (ɝɛɑ-

ɢɔɠɔɣɑɝɖɔɕ ɗɔɘɠɌəɏɔɞ, ɍɜɚəɡɔɞ), ɗɔɘɠɚɌɐɑ-

əɚɛɌɞɔɫ. Ȼɜɔ ɔɓɗɑɣɑəɔɔ ɚɛɜɑɐɑɗɫɪɞɝɫ ɗɔəɑɕ-

əɧɑ ɠɔɍɜɚɓəɧɑ ɞɫɒɔ, ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɑ 

ɟɛɗɚɞəɑəɔɑ ɝɞɑəɚɖ ɍɜɚəɡɚɎ ɔ ɝɚɝɟɐɚɎ, ɔɡ ɐɑ-

ɠɚɜɘɌɢɔɫ. ȼɑɏɔɚəɌɜəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

ɟɎɑɗɔɣɑəɧ, əɑɚɐəɚɜɚɐəɧ, ɝ ɖɌɓɑɚɓəɧɘɔ ɘɌɝɝɌ-

ɘɔ (ȼɔɝ. 23). 

  ȱɝɗɔ ɏɚɎɚɜɔɞɨ ɚ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɑ 

ɐɜɟɏɔɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, ɞɚ Ɏ 

əɌɤɑɕ ɖɗɔəɔɖɑ ɓɌ ɛɚɝɗɑɐəɔɑ 20 ɗɑɞ əɌɖɚɛɗɑə 

əɑɘɌɗɧɕ ɚɛɧɞ ɜɌɍɚɞɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɩɞɚɘ 

əɌɛɜɌɎɗɑəɔɔ ɤɌɏɚɎɚɏɚ ɔ ȸȽȶȾ. ȾɌɖ, əɌɛɜɔɘɑɜ, 

ɣɞɚ ɖɌɝɌɑɞɝɫ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ 

ɗɑɏɖɔɡ, ɞɚ ɚə ɚɞɗɔɣɌɑɞɝɫ ɍɚɗɨɤɔɘ ɛɚɗɔɘɚɜɠɔɓ-

ɘɚɘ ɖɗɔəɔɖɚ-ɘɚɜɠɚɗɚɏɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑəɔɕ. 

ȺɝəɚɎəɧɘɔ ɛɜɔɓəɌɖɌɘɔ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ 

ɞɟɍɑɜɖɟɗɑɓɌ ɛɜɔ ȸȽȶȾ ɫɎɗɫɪɞɝɫ ɚɣɌɏɚɎɌɫ ɐɔɝ-

ɝɑɘɔəɌɢɔɫ ɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɑ ɎɚɝɛɌɗɑəɔɑ. 

  ȰɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɑɓ Ɏ ɠɚɜɘɑ 

ɏɜɌəɟɗɑɘɌɞɚɓɌ ɛɜɑɐɝɞɌɎɗɑə ɘɔɗɔɌɜəɧɘ ɞɟɍɑɜ-

ɖɟɗɑɓɚɘ, ɛɚɐɚɝɞɜɧɘ ɔ ɡɜɚəɔɣɑɝɖɔɘ. 

  ȸɔɗɔɌɜəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɚɐəɚɞɔɛəɧɘɔ ɣɑɞɖɚ ɚɣɑɜɣɑəəɧɘɔ ɚɣɌɏɌɘɔ 

ɐɔɌɘɑɞɜɚɘ 1-3 ɘɘ, ɜɌɝɛɚɗɚɒɑəəɧɘɔ ɜɌɎəɚɘɑɜ-

əɚ Ɏ ɛɑɜɔɠɑɜɔɣɑɝɖɔɡ ɔ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ 

ɗɑɏɖɔɡ (ȼɔɝ. 24). 

Ȼɚɐɚɝɞɜɧɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟ-

ɗɑɓ ɛɜɑɐɝɞɌɎɗɑə ɐɎɟɡɝɞɚɜɚəəɑɕ ɞɚɞɌɗɨəɚɕ əɑ-

ɜɌɎəɚɘɑɜəɚɕ ɛɚ ɖɚɗɔɣɑɝɞɎɟ ɔ ɜɌɓɘɑɜɟ ɚɣɌɏɚɎɚɕ 

ɐɔɝɝɑɘɔəɌɢɔɑɕ. ȺɣɌɏɔ ɜɌɓəɚɕ ɛɗɚɞəɚɝɞɔ, əɑɚɐ-

əɚɜɚɐəɧɑ, ɜɌɓɘɑɜɚɘ ɚɞ 1 ɐɚ 5 ɘɘ, ɝɖɗɚəəɧɑ ɖ 

ɝɗɔɫəɔɪ Ɏ ɔəɠɔɗɨɞɜɌɞɧ, ɍɚɗɑɑ ɖɜɟɛəɧɑ Ɏ Ɏɑɜɡ-

əɔɡ ɐɚɗɫɡ ɗɑɏɖɔɡ (ȼɔɝ. 25). 

Ɂɜɚəɔɣɑɝɖɔɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜ-

ɖɟɗɑɓ ɠɚɜɘɔɜɟɑɞɝɫ ɖɌɖ ɔɝɡɚɐ ɘɔɗɔɌɜəɚɏɚ ɔ ɛɚ-

ɐɚɝɞɜɚɏɚ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ ɔ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɐɎɟɡɝɞɚɜɚəəɔɘ əɑɜɌɎəɚɘɑɜəɚ 

ɎɧɜɌɒɑəəɧɘ ɝɖɗɑɜɚɓɚɘ ɝ ɖɌɎɑɜəɌɘɔ ɔɗɔ ɍɑɓ 

əɔɡ, ɜɌɓəɚɎɑɗɔɖɔɘɔ ɚɣɌɏɌɘɔ (ȼɔɝ. 26). 

Ȼɚ ɝɡɚɐɝɞɎɟ ɖɗɔəɔɖɚ-ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɕ 

ɖɌɜɞɔəɧ ɝ ɜɫɐɚɘ əɚɓɚɗɚɏɔɕ, ɚɍɦɑɐɔəɑəəɧɡ Ɏ 

ɏɜɟɛɛɟ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɗɑɏɖɔɡ, 

ɎɌɜɔɌəɞ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ ɐɔɝɝɑɘɔəɔɜɚɎɌə-

əɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ (ȴȰȾ) əɌɔɍɚɗɑɑ ɞɜɟɐɑə ɐɗɫ ɐɔ-

Ɍɏəɚɝɞɔɖɔ. Ȱɗɫ ȴȰȾ ɡɌɜɌɖɞɑɜəɌ ɜɌɓɗɔɣəɌɫ 

ɝɞɜɟɖɞɟɜəɌɫ ɛɑɜɑɝɞɜɚɕɖɌ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɏɚ 

ɖɚɘɛɚəɑəɞɌ, ɐɗɫ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɚɏɚ ɔəɞɑɜ-

ɝɞɔɢɔɌɗɨəɚɏɚ (ɗɔɘɠɚɏɑəəɚɏɚ) ɞɟɍɑɜɖɟɗɑɓɌ - 

ɐɎɟɡɝɞɚɜɚəəɑɑ ɐɔɠɠɟɓəɚɑ ɛɚɜɌɒɑəɔɑ ɗɑɏɖɔɡ Ɏ 

Ɏɔɐɑ ɟɛɗɚɞəɑəɔɫ ɔəɞɑɜɝɞɔɢɔɫ (ȼɔɝ. 27). 

  ȺɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɑɓ ɝ ɡɌɜɌɖɞɑɜəɚɕ ɐɗɫ 

əɑɏɚ ɍɑcɝɔɘɛɞɚɘəɚɝɞɨɪ ɖɗɔəɔɣɑɝɖɔɡ ɛɜɚɫɎɗɑ-

əɔɕ ɞɜɌɐɔɢɔɚəəɚ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ 

ɖɌɖ ɛɚəɫɞɔɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ. ȺɣɌɏɚɎɧɕ ɞɟ-

ɍɑɜɖɟɗɑɓ ɛɜɔ ȶȾ ɛɜɚɫɎɗɫɑɞɝɫ ɩɖɝɝɟɐɌɞɔɎəɧɘɔ 

ɔɗɔ ɛɜɚɐɟɖɞɔɎəɧɘɔ ɍɜɚəɡɚɏɑəəɧɘɔ ɚɣɌɏɌɘɔ 

(ȼɔɝ. 28). 

  ȶȾ- ɖɌɜɞɔəɌ ɔəɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟɍɑɜɖɟ-

ɗɑɓɌ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɛɚɗɔɘɚɜ-

ɠɔɓɘɚɘ, ɚɍɟɝɗɚɎɗɑəəɧɘ ɟɜɚɎəɑɘ ɟɣɌɝɞɔɫ Ɏ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɚɘ ɛɜɚɢɑɝɝɑ ɛɚɜɌɒɑəɔɫ ɛɌɜɑəɡɔɘɌ-

ɞɚɓəɧɡ, ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɔ ɍɜɚəɡɔɌɗɨəɧɡ 

ɝɞɜɟɖɞɟɜ (ȼɔɝ. 29). 

  Ȼɜɔ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɘ ɎɌɜɔɌəɞɑ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ ɛɜɑɚɍɗɌɐɌɑɞ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɑ ɟɛɗɚɞəɑəɔɑ ɔəɞɑɜɝɞɔɢɔɫ (ȼɔɝ. 30).  

  ȶɌɓɑɚɓəɌɫ ɛəɑɎɘɚəɔɫ ɛɚ ȶȾ- ɖɌɜɞɔəɑ ɚɍ-

ɜɌɓɚɎɌəɌ Ɍɢɔəɚɓəɧɘ, ɗɚɍɟɗɫɜəɧɘ ɔ ɗɚɍɌɜəɧɘ 

ɟɛɗɚɞəɑəɔɫɘɔ əɑɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ, ɚɍɟ-

ɝɗɚɎɗɑəəɚɕ ɖɌɓɑɔɠɔɖɌɢɔɑɕ (ȼɔɝ. 31). 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȶȾ ɛɜɔ ɐɔɌɏəɚɝɞɔɖɑ ɞɟɍɑɜ-

ɖɟɗɑɘ ɛɜɔɍɗɔɓɔɗɚ ɔɡ ɝɑɘɔɚɞɔɖɟ ɖ ɛɌɞɚɗɚɏɚɌəɌ-

ɞɚɘɔɣɑɝɖɚɘɟ ɛɚəɔɘɌəɔɪ ɩɞɚɕ ɠɚɜɘɧ ɞɟɍɑɜɖɟ-

ɗɑɓɌ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɣɌɏ ɔəɖɌɛɝɟɗɔɜɚɎɌəəɚɏɚ 

ɖɌɓɑɚɓɌ ɏɚɘɚɏɑəəɚɕ ɔɗɔ ɝɗɚɔɝɞɚɕ ɝɞɜɟɖɞɟɜɧ Ɏɑ-

ɗɔɣɔəɚɕ ɍɚɗɑɑ 1 ɝɘ (ȼɔɝ. 32). 

 Ⱥɝɗɚɒəɑəɔɑ ɞɟɍɑɜɖɟɗɑɓɌ ɗɑɏɖɔɡ ɖɌɎɑɜəɚɕ 

ɛɚ-ɛɜɑɒəɑɘɟ ɎɌɒəɧɕ ɩɞɌɛ Ɏ ɞɑɣɑəɔɔ ɓɌɍɚɗɑɎɌ-

əɔɫ. Ƚ ɛɚɘɚɥɨɪ ɝɞɌəɐɌɜɞəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ 

ɚɞɐɑɗɨəɧɡ ɝɗɟɣɌɫɡ əɑɎɚɓɘɚɒəɚ ɟɝɞɌəɚɎɔɞɨ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɝɚɑɐɔəɔɞɑɗɨəɚɞɖɌəəɚɕ ɝɞɑəɖɔ 

ɖɌɎɑɜəɧ ɔ ɚɢɑəɔɞɨ ɠɚɜɘɟ ɐɑɝɞɜɟɖɞɔɎəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ. ȶɌɎɑɜəɌ ɝ əɑɝɠɚɜɘɔɜɚɎɌəəɧɘɔ ɝɞɑəɖɌ-

ɘɔ Ɏ ɔəɠɔɗɨɞɜɌɞɔɎəɚ-ɛəɑɎɘɚəɔɣɑɝɖɚɘ ɟɛɗɚɞ-

əɑəɔɔ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ ɖɌɖ ɠɌɓɌ ɜɌɝɛɌɐɌ ɔə-

ɠɔɗɨɞɜɌɞɔɎəɚɏɚ ɞɟɍɑɜɖɟɗɑɓɌ. ȶɌɎɑɜəɌ ɝɚ ɝɠɚɜ-

ɘɔɜɚɎɌəəɚɕ ɝɞɑəɖɚɕ ɛɜɔ əɌɗɔɣɔɔ ɚɣɌɏɚɎɧɡ ɔ 

ɔəɠɔɗɨɞɜɌɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ ɜɌɝɝɘɌɞɜɔɎɌɑɞɝɫ 

ɖɌɖ ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɑɓ Ɏ ɠɌɓɑ ɔəɠɔɗɨ-

ɞɜɌɢɔɔ (ȼɔɝ. 33). 

  ɀɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɛɜɔ 

ȶȾ ɛɜɑɐɝɞɌɎɗɑə ɡɜɚəɔɣɑɝɖɔɘɔ ɖɌɎɑɜəɌɘɔ ɔɗɔ 

ɘəɚɒɑɝɞɎɑəəɧɘɔ ɛɚɗɔɖɌɎɑɜəɚɓəɧɘɔ ɔɓɘɑəɑ-

əɔɫɘɔ ɛɚ ɞɔɛɟ ɜɌɓɜɟɤɑəəɚɏɚ ɗɑɏɖɚɏɚ (ȼɔɝ. 34 

(Ɍ, ɍ)). 

  ȻɚɜɌɒɑəɔɑ ɍɜɚəɡɚɎ ɛɜɔ ɞɟɍɑɜɖɟɗɑɓɑ ɚɜ-

ɏɌəɚɎ ɐɧɡɌəɔɫ ɝ ɛɚɘɚɥɨɪ ȶȾ ɜɌɝɛɚɓəɌɪɞ əɌ 

ɛɜɚɞɫɒɑəɔɔ Ɏɝɑɡ ɎɚɓɐɟɡɚɛɜɚɎɚɐɫɥɔɡ ɛɟɞɑɕ, 

ɎɖɗɪɣɌɫ ɖɜɟɛəɧɑ, ɝɜɑɐəɔɑ, ɘɑɗɖɔɑ ɍɜɚəɡɔ ɔ 

ɍɜɚəɡɔɚɗɧ.  

  ȰɔɌɏəɚɝɞɔɖɌ ɞɟɍɑɜɖɟɗɑɓɌ ɍɜɚəɡɚɎ ɚɝəɚ-

ɎɧɎɌɑɞɝɫ əɌ ɖɚɘɛɗɑɖɝɑ ɐɌəəɧɡ ɚɍ ɟɛɗɚɞəɑəəɧɡ,  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ3 2014. ʉʪʨʘʥʠʮʘ  22 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ȼɔɝ. 23. 

 

ȼɔɝ. 24. 

ȼɔɝ. 23. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȻȾȶ Ɏ ɠɌɓɑ ɖɌɗɨɢɔəɌɢɔɔ ɗɑɏɚɣəɚɏɚ ɌɠɠɑɖɞɌ Ɏ ɝɜɑɐ-

əɑɕ ɐɚɗɑ ɔ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɌɡ ɛɟɗɨɘɚəɌɗɨəɚɕ ɔ 

ɛɌɜɌɛɔɥɑɎɚɐəɚɕ ɏɜɟɛɛ. 

ȼɔɝ. 24. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȸɔɗɔɌɜəɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟ-

ɍɑɜɖɟɗɑɓ. ȼɌɎəɚɘɑɜəɌɫ ɘɑɗɖɚɚɣɌɏɚɎɌɫ ɐɔɝɝɑɘɔəɌ-

ɢɔɫ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. 

 

ȼɔɝ. 25. 

 

ȼɔɝ. 26. 

ȼɔɝ. 25. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

Ȼɚɐɚɝɞɜɧɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɑɓ. ȹɑɜɌɎ-

əɚɘɑɜəɌɫ ɚɣɌɏɚɎɌɫ ɐɔɝɝɑɘɔəɌɢɔɫ, ɝɗɔɎəɌɫ Ɏ ɔəɠɔɗɨ-

ɞɜɌɞɧ Ɏ ɫɓɧɣɖɚɎɧɡ ɝɑɏɘɑəɞɌɡ. 

ȼɔɝ. 26. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

Ɂɜɚəɔɣɑɝɖɔɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɑɓ. Ȯɧ-

ɜɌɒɑəəɧɑ ɝɖɗɑɜɚɞɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ, ɛɗɚɞəɧɑ ɚɣɌ-

ɏɔ, ɍɟɗɗɧ. 

 

ȼɔɝ. 27. 

 

ȼɔɝ. 28. 

ȼɔɝ. 27. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȴəɞɑɜɝɞɔɢɔɌɗɨəɧɕ ɐɔɝɝɑɘɔəɔɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɑɓ 

ɗɑɏɖɔɡ. 

ȼɔɝ. 28. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȺɣɌɏɚɎɧɕ ɞɟɍɑɜɖɟɗɑɓ. ɉɖɝɝɟɐɌɞɔɎəɧɑ ɚɣɌɏɔ Ɏɑɜɡəɑɕ 

ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 
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ȼɔɝ. 29.      

 

ȼɔɝ. 30.      

ȼɔɝ. 29.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ 

ɗɑɏɖɚɏɚ. 

ȼɔɝ. 30. ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȴəɠɔɗɨɞɜɌɞɔɎəɧɕ ɞɟɍɑɜɖɟɗɑɓ ɗɔɘɠɚɏɑəəɚɏɚ ɏɑəɑ-

ɓɌ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏɖɚɏɚ. 

 

ȼɔɝ. 31. 

 

ȼɔɝ. 32. 

ȼɔɝ. 31.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȶɌɓɑɚɓəɌɫ ɛəɑɎɘɚəɔɫ Ɏ ɠɌɓɑ ɜɌɝɛɌɐɌ ɛɜɌɎɚɏɚ ɚɛɑ-

ɜɔɜɚɎɌəəɚɏɚ ɗɑɏɖɚɏɚ. 

ȼɔɝ. 32.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȾɟɍɑɜɖɟɗɑɘɌ 3-ɏɚ ɝɑɏɘɑəɞɌ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝ ɜɌɝ-

ɛɌɐɚɘ ɟ ɐɜɑəɔɜɟɪɥɑɏɚ ɍɜɚəɡɌ. 

 

ȼɔɝ. 33. 

 

 

 

 

 

 

 

ȼɔɝ. 33.  ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ȶɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɑɓ Ɏɑɜɡəɑɕ ɐɚɗɔ ɗɑɎɚɏɚ ɗɑɏ-

ɖɚɏɚ Ɏ ɠɌɓɑ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɚɍɝɑɘɑəɑəɔɫ. 
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əɑɜɚɎəɧɡ ɖɚəɞɟɜɌɡ ɝɞɑəɖɔ ɍɜɚəɡɌ, əɑɜɌɎəɚ-

ɘɑɜəɚ ɝɟɒɑəəɚɘ ɛɜɚɝɎɑɞɑ, əɌɗɔɣɔɔ Ɏəɟɞɜɔɛɜɚ-

ɝɎɑɞəɧɡ Ɏɖɗɪɣɑəɔɕ, ɝɚɝɞɚɫəɔɔ ɚɖɜɟɒɌɪɥɔɡ 

ɞɖɌəɑɕ ɗɑɏɖɔɡ ɔ ɝɜɑɐɚɝɞɑəɔɫ. ȮɔɜɞɟɌɗɨəɧɑ ɘɑ-

ɞɚɐɔɖɔ ɎɔɓɟɌɗɔɓɌɢɔɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɎɔɜɞɟɌɗɨəɌɫ 

ɍɜɚəɡɚɝɖɚɛɔɫ, ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɧɑ ɎɓɌɔɘɚɚɞəɚɤɑəɔɫ ɝɞɑəɚɖ ɍɜɚəɡɚɎ, 

ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɡ ɔ ɛɑɜɔɍɜɚəɡɔɌɗɨəɧɡ ɝɞɜɟɖ-

ɞɟɜ (ȼɔɝ. 35, ȼɔɝ. 36). 

  ȴɓ Ɏɝɑɏɚ ɌɜɝɑəɌɗɌ ɝɚɎɜɑɘɑəəɧɡ ɗɟɣɑɎɧɡ 

ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ (ɞɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ, ȿȳȴ, ȸȽȶȾ, ȸȼȾ) ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌ-

ɏəɚɝɞɔɖɌ Ɏɚ ɠɞɔɓɔɌɞɜɔɔ ɔ ɛɟɗɨɘɚəɚɗɚɏɔɔ ɫɎɗɫ-

ɑɞɝɫ ɑɐɔəɝɞɎɑəəɧɘ ɠɟəɖɢɔɚəɌɗɨəɧɘ ɘɑɞɚɐɚɘ, 

ɛɚɓɎɚɗɫɪɥɔɘ ɔɓɟɣɌɞɨ Ɏɑəɞɔɗɫɢɔɚəəɟɪ ɝɛɚɝɚɍ-

əɚɝɞɨ ɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɪ ɗɬɏɖɔɡ ɟ ɍɚɗɨəɧɡ ɞɟ-

ɍɑɜɖɟɗɬɓɚɘ ɔ ɏɜɌəɟɗɑɘɌɞɚɓəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ 

ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ. ȾɜɌɐɔɢɔɚəəɧɑ ɖɗɔəɔɖɚ-

ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɑ, ɍɜɚəɡɚɗɚɏɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɟ ɍɚɗɨəɧɡ ɝ ɜɌɓɗɔɣəɧɘɔ ɠɚɜɘɌɘɔ ɞɟɍɑɜ-

ɖɟɗɬɓɌ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɐɚɝɞɌɞɚɣəɚ ɛɚɗəɚ ɚɞ-

ɜɌɒɌɪɞ ɗɚɖɌɗɔɓɌɢɔɪ, ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨ ɝɛɑ-

ɢɔɠɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȺɐəɌɖɚ ɐɗɫ ɟɝɞɌəɚɎɗɑ-

əɔɫ ɠɟəɖɢɔɚəɌɗɨəɚɏɚ ɝɚɝɞɚɫəɔɫ ɛɌɜɑəɡɔɘɌ-

ɞɚɓəɧɡ ɚɜɏɌəɚɎ ɔ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɛɌɞɚ-

ɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɐɔɚ-

əɟɖɗɔɐəɧɑ ɘɑɞɚɐɧ. ȺɢɑəɖɌ ɎɧɫɎɗɑəɔɫ ɠɟəɖ-

ɢɔɚəɌɗɨəɧɡ əɌɜɟɤɑəɔɕ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ ɔɘɑɑɞ 

ɎɌɒəɚɑ ɛɜɌɖɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ ɐɗɫ ɎɧɍɚɜɌ ɜɌ-

ɢɔɚəɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɛɜɚɎɚɐɔɘɚɏɚ ɗɑɣɑəɔɫ, ɛɜɚ-

ɏəɚɓɌ ɓɌɍɚɗɑɎɌəɔɫ ɔ ɐɌɗɨəɑɕɤɑɕ ɞɜɟɐɚɝɛɚɝɚɍ-

əɚɝɞɔ ɛɌɢɔɑəɞɌ. ȼɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɛɜɔ ɞɟɍɑɜɖɟɗɬɓɑ ɐɚ ɝɔɡ ɛɚɜ əɑɐɚɝɞɌɞɚɣəɚ ɔɓɟ-

ɣɑəɌ, Ɍ ɛɜɚɍɗɑɘɌ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ ɞɟɍɑɜ-

ɖɟɗɬɓɌ ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɬɞɝɫ əɑɜɑɤɬəəɚɕ, Ɏ 

ɝɎɫɓɔ ɝ ɩɞɔɘ ɔəɞɑɜɑɝ ɖ ɠɟəɖɢɔɚəɌɗɨəɧɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫɘ ɝɜɑɐɔ ɠɞɔɓɔɌɞɜɚɎ ɔ ɗɟɣɑɎɧɡ ɐɔɌɏəɚ-

ɝɞɚɎ ɓəɌɣɔɞɑɗɨəɚ ɎɚɓɜɌɝɞɌɑɞ. 

  ȾɌɖ ɟ ɍɚɗɨəɚɕ Ȱ., 45 ɗɑɞ, ɝ ɐɔɌɏəɚɓɚɘ 

ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ ɛɜɌɎɚɏɚ 

ɗɬɏɖɚɏɚ, ȸȷȿ, ȸȭȾ+, əɌ ɛɜɚɞɫɒɑəɔɔ 6 ɘɑɝɫɢɑɎ 

ɛɚɐɐɑɜɒɔɎɌɗɝɫ ɔɝɖɟɝɝɞɎɑəəɧɕ ɛəɑɎɘɚɞɚɜɌɖɝ. 

Ȼɜɔ ɚɍɓɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɘɑəɨɤɑəɔɑ Ɏ ɚɍɦɬɘɑ 

ɛɜɌɎɚɏɚ ɏɑɘɔɞɚɜɌɖɝɌ ɓɌ ɝɣɬɞ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ 

ɐɚɗɔ, ɗɬɏɖɚɑ ɛɚɗəɚɝɞɨɪ əɑ ɜɌɝɛɜɌɎɗɑəɚ, Ɏ Ɏɑɜ-

ɡɟɤɑɣəɚ-ɖɚɝɞɌɗɨəɚɘ ɚɞɐɑɗɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɗɑɎ-

ɜɌɗɨəɧɑ əɌɝɗɚɑəɔɫ. ȽɗɑɎɌ Ɏ Ɏɑɜɡɟɤɖɑ ɗɬɏɖɚɏɚ 

ɑɐɔəɔɣəɧɑ ɛɚɗɔɘɚɜɠəɧɑ ɚɣɌɏɔ (ȼɔɝ. 37 (Ɍ)). ȹɌ 

ɝɢɔəɞɔɏɜɌɘɘɑ ɝ ȸȬȬ 99m Tc ɞɌɖɒɑ ɎɧɫɎɗɫɑɞɝɫ 

ɝəɔɒɑəɔɑ ɚɍɦɬɘɌ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ, ɘɔɖɜɚɢɔɜɖɟ-

ɗɫɢɔɫ Ɏ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɝɚɡɜɌəɑəɌ ɣɌɝɞɔɣəɚ 

(1,6%), Ɏ ɚɝɞɌɎɤɔɡɝɫ ɚɞɐɑɗɌɡ ɖɜɚɎɚɞɚɖ ɐɔɠɠɟɓ-

əɚ ɝəɔɒɑə (ɝɟɘɘɌɜəɚ 29,6%). ȽɗɑɎɌ ɛɚ Ɏɝɑɘɟ 

ɗɬɏɚɣəɚɘɟ ɛɚɗɪ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɟɝɔɗɑəɔɑ ɘɔɖ-

ɜɚɢɔɜɖɟɗɫɢɔɔ (ɝɟɘɘɌɜəɚ 70,4%), ɞ.ɑ. əɌɍɗɪɐɌ-

ɑɞɝɫ ɖɚɘɛɑəɝɌɞɚɜəɚɑ ɛɑɜɑɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɜɚɎɚ-

ɞɚɖɌ ɓɌ ɝɣɬɞ ɗɑɎɚɏɚ ɗɬɏɖɚɏɚ (ȼɔɝ. 37 (ɍ)),(ȾɌɍɗ.1). 

  Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚɖɌɓɌɗɚ, ɣɞɚ ɐɗɔɞɑɗɨəɚɑ ɛɜɔɘɑəɑəɔɑ 

ɔɝɖɟɝɝɞɎɑəəɚɏɚ ɛəɑɎɘɚɞɚɜɌɖɝɌ əɑ ɚɖɌɓɌɗɚ ɩɠ-

ɠɑɖɞɔɎəɚɏɚ ɗɑɣɑɍəɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɛɚɜɌ-

ɒɬəəɚɑ ɞɟɍɑɜɖɟɗɬɓɚɘ ɗɬɏɖɚɑ ɎɝɗɑɐɝɞɎɔɑ ɓəɌɣɔ-

ɞɑɗɨəɧɡ ɔəɞɑɜɝɞɔɢɔɌɗɨəɚ-ɠɔɍɜɚɓəɧɡ ɔɓɘɑəɑ-

əɔɕ, ɖɚɞɚɜɧɑ Ɏ əɑɐɚɝɞɌɞɚɣəɚɕ ɝɞɑɛɑəɔ ɣɬɞɖɚ 

ɎɧɫɎɔɗɔɝɨ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ. ȹɑɚɍɡɚɐɔɘɚ 

ɚɞɘɑɞɔɞɨ, ɣɞɚ ɟ ɍɚɗɨəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɘɔ ɠɚɜ-

ɘɌɘɔ ɞɟɍɑɜɖɟɗɬɓɌ ɝ ȸȷȿ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɔɝ-

ɖɟɝɝɞɎɑəəɚɏɚ ɛəɑɎɘɚɞɚɜɌɖɝɌ əɑɚɍɡɚɐɔɘɚ ɛɜɚ-

Ɏɚɐɔɞɨ ɜɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɗɫ ɟɝɞɌ-

əɚɎɗɑəɔɫ ɜɌəəɑɏɚ ɎɧɫɎɗɑəɔɫ ɘɔɖɜɚɢɔɜɖɟɗɫ-

ɞɚɜəɧɡ əɌɜɟɤɑəɔɕ ɗɬɏɖɔɡ, ɛɜɔɣɔəɚɕ ɖɚɞɚɜɧɡ 

ɘɚɏɟɞ ɍɧɞɨ əɑ ɞɚɗɨɖɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ, əɚ ɔ 

ɠɔɍɜɚɓəɧɑ ɔɓɘɑəɑəɔɫ. 

  Ȱɜɟɏɚɕ ɛɜɔɘɑɜ ɞɌɖɒɑ əɌɏɗɫɐəɚ ɛɚɖɌɓɧ-

ɎɌɑɞ ɜɚɗɨ ɜɌɐɔɚəɟɖɗɔɐəɚɕ ɐɔɌɏəɚɝɞɔɖɔ Ɏ ɚɢɑə-

ɖɑ ɐɔəɌɘɔɖɔ ɗɑɣɑəɔɫ ɍɚɗɨəɚɕ ȳ., 1963 ɏ.ɜ., ɝ 

ɐɔɌɏəɚɓɚɘ: ɝɌɜɖɚɔɐɚɓ Ȯȯȷȿ ɔ ɗɬɏɖɔɡ, ɌɖɞɔɎəɌɫ 

ɠɌɓɌ. ȹɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚ-

ɗɚɝɞɔ ɚɞɘɑɣɌɑɞɝɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɔəɞɑɜɝɞɔɢɔ-

Ɍɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɗɬɏɖɔɡ, ɜɌɝɤɔɜɑəɔɑ ɖɚɜəɑɕ ɝ 

ɚɍɑɔɡ ɝɞɚɜɚə ɓɌ ɝɣɬɞ ɟɎɑɗɔɣɑəɔɫ ɍɜɚəɡɚɛɟɗɨɘɚ-

əɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ (ȼɔɝ. 38 (Ɍ)). ȹɌ 

ɝɢɔəɞɔɏɜɌɘɘɑ ɝ ɢɔɞɜɌɞɚɘ 67Ga ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɎɧɜɌɒɑəəɚɑ Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ ɛɜɔɖɚɜəɑɎɧɑ 

ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɐɔɠɠɟɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɝ 

ɓɌɡɎɌɞɚɘ ɛɌɜɑəɡɔɘɧ ɗɬɏɖɔɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə 

(ȼɔɝ. 38 (ɍ)), Ɍ ɞɌɖɒɑ əɌ ɝɢɔəɞɔɏɜɌɘɘɌɡ ɝ 

ȸȬȬ99mTc  Ɏ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɬɏɖɔɡ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ (ȼɔɝ. 

38 (Ɏ-ɐ)).  

Ȼɚɝɗɑ ɛɜɚɎɑɐɬəəɚɕ ɖɚɜɞɔɖɚɝɞɑɜɚɔɐəɚɕ 

ɞɑɜɌɛɔɔ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɖɔ ɟɐɚɎɗɑɞɎɚɜɔ-

ɞɑɗɨəɚɑ, ɖɌɤɗɫ əɑɞ, Ɏ ɗɬɏɖɔɡ ɐɧɡɌəɔɑ Ɏɑɓɔɖɟ-

ɗɫɜəɚɑ. ȹɌ ɛɚɎɞɚɜəɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ: ɠɌɓɌ 

ɝɞɌɍɔɗɔɓɌɢɔɔ ɓɌ ɝɣɬɞ ɝəɔɒɑəɔɫ ɛɌɜɑəɡɔɘɌɞɚɓ-

əɚ-ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɟɘɑəɨ-

ɤɑəɔɫ ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ (ȼɔɝ. 38 (ɐ)). ȹɌ ɖɚəɞɜɚɗɨəɧɡ ɝɢɔəɞɔ-

ɏɜɌɘɘɌɡ ɝ ɢɔɞɜɌɞɚɘ 67Ga ɔ ȸȬȬ99mTc ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ ɚɏɜɌəɔɣɑəəɚɑ Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ 

ɛɜɔɖɚɜəɑɎɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɝɜɑɐɚɝɞɑəɔɫ,  

ȾɌɍɗɔɢɌ ʈ 1.   ȼɌɝɛɜɑɐɑɗɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ. 

ɿʦʥʘ 
ʦ ʇʨʘʚʦʝ ʣʸʛʢʦʝ ɿʦʥʘ Rʦ ʃʝʚʦʝ ʣʸʛʢʦʝ 

I 1
6% II  16,8% 

III  13,2% IV  32,0
 

V 14,8% VI  21,6% 

ʉʫʤʤʘʨʥʦ 2
,6% ʉʫʤʤʘʨʥʦ 70,4% 
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ȼɔɝ. 34,Ɍ. 

 

ȼɔɝ. 34,ɍ. 

ȼɔɝ. 34.   ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ.  ɀɔɍɜɚɓəɚ-

ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɬɓ. 

Ɍ - Ɂɜɚəɔɣɑɝɖɔɑ ɖɌɎɑɜəɧ Ɏ ɚɍɚɔɡ ɗɑɏɖɔɡ.  

ɍ - ȻɚɗɔɖɌɎɑɜəɚɓəɧɕ ɀȶȾ, çɜɌɓɜɟɤɑəəɌɫè Ɏɑɜɡəɫɫ ɐɚɗɫ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ ɝ ɘəɚɏɚɖɌɘɑɜəɧɘɔ ɖɌɎɑɜəɌɘɔ. 

 

ȼɔɝ. 35,Ɍ. 

 

ȼɔɝ. 35,ɍ. 

ȼɔɝ. 35.   Ⱦɟɍɑɜɖɟɗɑɓ ɍɜɚəɡɚɎ ɛɜɌɎɚɏɚ ɗɑɏɖɚɏɚ. 

Ɍ - ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ. 

ɍ - ȮɔɜɞɟɌɗɨəɌɫ ɩəɐɚɝɖɚɛɔɫ. ȸəɚɒɑɝɞɎɑəəɧɑ ɎəɟɞɜɔɛɜɚɝɎɑɞəɧɑ ɟɣɌɝɞɖɔ ɟɞɚɗɥɑəɔɫ ɝɞɑəɖɔ. 

 

ȼɔɝ. 36. 

 

 

 

 

 

 

 

ȼɔɝ. 36.   ȸȽȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, ɗɬɏɚɣəɧɕ ɜɑɒɔɘ.  ɀɔɍɜɚɓəɚ-

ɖɌɎɑɜəɚɓəɧɕ ɞɟɍɑɜɖɟɗɬɓ. 

ȭɜɚəɡɚ-əɚɐɟɗɫɜəɧɕ ɝɎɔɥ ɟɝɞɨɫ ɫɓɧɣɖɚɎɚɏɚ ɍɜɚəɡɌ. 
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ȼɔɝ. 37,Ɍ. 

 

ȼɔɝ. 37,ɍ. 

ȼɔɝ. 37.   ȰɌəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚəɟɖɗɔɐəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɕ. ȭɚɗɨəɌɫ Ȱ., 45 ɗɑɞ, ɝɚ-

ɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖɢɔɔ Ɏɑɜɡəɑɕ ɐɚɗɔ ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɛɚ ɛɚɎɚɐɟ ɠɔɍɜɚɓəɚ-ɖɌɎɑɜəɚɓəɚɏɚ ɞɟ-

ɍɑɜɖɟɗɬɓɌ. 

Ɍ ð ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. Ⱥɍɦɬɘəɚɑ ɟɘɑəɨɤɑəɔɑ Ɏɑɜɡəɑɕ ɐɚɗɔ 

ɛɜɌɎɚɏɚ ɗɬɏɖɚɏɚ ɓɌ ɝɣɬɞ ɑɬ ɜɑɓɑɖɢɔɔ. 

ɍ - ȽɢɔəɞɔɏɜɌɘɘɌ ɗɬɏɖɔɡ ɝ ȸȬȬ 99m Tc. ȸɔɖɜɚɢɔɜɖɟɗɫɢɔɫ Ɏ ɝɜɑɐəɔɡ ɚɞɐɑɗɌɡ ɝɛɜɌɎɌ ɝɚɡɜɌəɑəɌ ɣɌɝɞɔɣəɚ 

(1,6%), Ɏ ɚɝɞɌɎɤɔɡɝɫ ɚɞɐɑɗɌɡ ɖɜɚɎɚɞɚɖ ɐɔɠɠɟɓəɚ ɝəɔɒɑə (ɝɟɘɘɌɜəɚ 29,6%). ȽɗɑɎɌ ɛɚ Ɏɝɑɘɟ ɗɬɏɚɣəɚɘɟ ɛɚɗɪ 

ɖɚɘɛɑəɝɌɞɚɜəɚɑ ɟɝɔɗɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ (ɝɟɘɘɌɜəɚ 70,4%). 

 

ȼɔɝ. 38,Ɍ.    

 

ȼɔɝ. 38,ɍ.  

 

ȼɔɝ. 38,Ɏ. 

 

ȼɔɝ. 38,ɏ.   

ȼɔɝ. 38.   ȰɌəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ. ȭɚɗɨəɌɫ ȳ., 1963 ɏ.ɜ., ɐɔ-

Ɍɏəɚɓ: ɝɌɜɖɚɔɐɚɓ Ȯȯȷȿ ɔ ɗɬɏɖɔɡ. 

Ɍ - ȺɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɗɬɏɖɔɡ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ȴəɠɔɗɨɞɜɌɢɔɫ ɔəɞɑɜɝɞɔɢɔɌɗɨəɧɡ ɝɞɜɟɖɞɟɜ ɗɬɏɖɔɡ, 

ɜɌɝɤɔɜɑəɔɑ ɖɚɜəɑɕ ɓɌ ɝɣɬɞ ɟɎɑɗɔɣɑəɔɫ ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ. 

ɍ - ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ɢɔɞɜɌɞɚɘ 67Ga. ȮɧɜɌɒɑəəɚɑ Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ ɛɜɔɖɚɜəɑɎɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ 

ɐɔɠɠɟɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ ɝ ɓɌɡɎɌɞɚɘ ɛɌɜɑəɡɔɘɧ ɗɬɏɖɔɡ ɝ ɚɍɑɔɡ ɝɞɚɜɚə. 

Ɏ,ɏ - ȽɢɔəɞɔɏɜɌɘɘɧ ɝ ȸȬȬ99mTc. Ȯ Ɏɑɜɡəɔɡ ɚɞɐɑɗɌɡ ɚɍɚɔɡ ɗɬɏɖɔɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɝəɔɒɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ. 
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ȼɔɝ. 38,ɓ. 

ȼɔɝ. 38.   ȰɌəəɧɑ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ ɛɚ-

ɝɗɑ ɛɜɚɎɑɐɬəəɚɏɚ ɗɑɣɑəɔɫ. 

ɐ - ȻɚɎɞɚɜəɌɫ ɚɍɓɚɜəɌɫ ɜɑəɞɏɑəɚɏɜɌɘɘɌ ɗɬɏɖɔɡ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. ɀɌɓɌ ɝɞɌɍɔɗɔɓɌɢɔɔ ɓɌ ɝɣɬɞ ɝəɔɒɑəɔɫ 

ɛɌɜɑəɡɔɘɌɞɚɓəɚ-ɔəɞɑɜɝɞɔɢɔɌɗɨəɚɕ ɔəɠɔɗɨɞɜɌɢɔɔ ɔ ɟɘɑəɨɤɑəɔɫ ɍɜɚəɡɚɛɟɗɨɘɚəɌɗɨəɧɡ ɗɔɘɠɌɞɔɣɑɝɖɔɡ 

ɟɓɗɚɎ. 

ɑ - ȶɚəɞɜɚɗɨəɌɫ ɝɢɔəɞɔɏɜɌɘɘɌ ɝ ɢɔɞɜɌɞɚɘ 67Ga. ȺɏɜɌəɔɣɑəəɚɑ Ɏɖɗɪɣɑəɔɑ ȼɀȻ Ɏ ɛɜɔɖɚɜəɑɎɧɑ ɗɔɘɠɌɞɔ-

ɣɑɝɖɔɑ ɟɓɗɧ ɝɜɑɐɚɝɞɑəɔɫ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 1 ɝɞ. ɌɖɞɔɎəɚɝɞɔ ɚɝəɚɎəɚɏɚ ɛɜɚɢɑɝɝɌ. 

ɒ,ɓ - ȽɢɔəɞɔɏɜɌɘɘɌ ɝ ȸȬȬ99mTc. ȮɚɝɝɞɌəɚɎɗɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ ɗɬɏɖɔɡ, ɝɛɜɌɎɌ ð ɝ ɟɝɔɗɑəɔɑɘ ɑɬ ɛɚ 

Ɏɝɑɘɟ ɗɬɏɚɣəɚɘɟ ɛɚɗɪ. 

 

ȼɔɝ. 39,Ɍ. 

 

ȼɔɝ. 39,ɍ. 

ȼɔɝ. 39,Ɍ. ȾɜɌɐɔɢɔɚəəɌɫ ɢɔɠɜɚɎɌɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɫ.  

ȺɝɟɘɖɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɬɓəɧɕ ɛɗɑɎɜɔɞ əɌ ɟɜɚɎəɑ VII-

VIII ɜɬɍɑɜ ɝɗɑɎɌ ɛɚ ɛɑɜɑɐəɑɕ Ɍɖɝɔɗɗɫɜəɚɕ ɗɔəɔɔ. 

ȼɔɝ. 39,ɍ.   ȿȳȴ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ.  

ȺɝɟɘɖɚɎɌəəɧɕ Ɏɧɛɚɞ ɍɑɓ ɛɜɔɓəɌɖɚɎ ɑɏɚ ɚɜɏɌəɔɓɌ-

ɢɔɔ. 
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ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ 1 ɝɞ. ɌɖɞɔɎəɚɝɞɔ ɚɝəɚɎəɚɏɚ 

ɛɜɚɢɑɝɝɌ. ȮɚɝɝɞɌəɚɎɗɑəɔɑ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɔ 

ɗɬɏɖɔɡ, ɝɛɜɌɎɌ - ɝ ɟɝɔɗɑəɔɑɘ ɛɚ Ɏɝɑɘɟ ɗɬɏɚɣəɚ-

ɘɟ ɛɚɗɪ (ȼɔɝ. 38 (ɑ-ɓ)). ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɖɚəɝɞɌɞɔɜɚɎɌɗɔ, ɣɞɚ ɖɚɜɞɔɖɚɝɞɑɜɚɔɐ-

əɌɫ ɔ ɛɌɞɚɏɑəɑɞɔɣɑɝɖɌɫ ɞɑɜɌɛɔɫ ɚɖɌɓɌɗɔ ɝɟɥɑ-

ɝɞɎɑəəɟɪ ɝɞɔɘɟɗɫɢɔɪ əɌ ɜɑɌɖɢɔɪ ɗɔɘɠɌɞɔɣɑ-

ɝɖɔɡ ɟɓɗɚɎ ɝɜɑɐɚɝɞɑəɔɫ ɔ ɘɔɖɜɚɢɔɜɖɟɗɫɢɔɪ 

ɗɬɏɖɔɡ. 

ȿɗɨɞɜɌɓɎɟɖɚɎɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏɚ ɠɞɔɓɔ-

Ɍɞɜɔɔ ɓɌəɔɘɌɪɞ əɑɘɌɗɚɎɌɒəɚɑ ɘɑɝɞɚ, əɌɛɜɔ-

ɘɑɜ, Ɏ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɑ ɖɜɌɑɎɧɡ ɚɍɜɌ-

ɓɚɎɌəɔɕ ɗɬɏɖɔɡ ɔ ɛɗɑɎɜɧ. Ȯ ɖɌɣɑɝɞɎɑ ɔɗɗɪɝɞɜɌ-

ɢɔɔ ɛɜɔɎɚɐɔɘ ɚɐəɚ ɔɓ əɌɍɗɪɐɑəɔɕ: Ɏ ɗɑɣɑɍəɚ-

ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɞɐɑɗɑəɔɑ ɖɗɔəɔɖɔ ɚɍɜɌɞɔɗɝɫ 

ɛɌɢɔɑəɞ, ɝɚɝɞɚɫɥɔɕ əɌ ɟɣɬɞɑ Ɏ ɛɜɚɞɔɎɚɞɟɍɑɜɖɟ-

ɗɬɓəɚɘ ɐɔɝɛɌəɝɑɜɑ, ɝ ɐɌəəɧɘɔ ɞɜɌɐɔɢɔɚəəɚɕ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ,  ɏɐɑ  Ɏ  ɚɍɗɌɝɞɔ  VII -VIII    ɜɬɍɑɜ  

ɝɗɑɎɌ ɛɚ ɛɑɜɑɐəɑɕ Ɍɖɝɔɗɗɫɜəɚɕ ɗɔəɔɔ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ ɖɜɌɑɎɚɑ ɚɖɜɟɏɗɚɕ ɠɚɜɘɧ ɝ ɣɬɞɖɔɘɔ ɖɚə-

ɞɟɜɌɘɔ ɚɐəɚɜɚɐəɚɕ ɝɞɜɟɖɞɟɜɧ ɚɍɜɌɓɚɎɌəɔɑ, 

ɝɎɫɓɌəəɚɑ ɝ ɖɚɝɞɌɗɨəɚɕ ɛɗɑɎɜɚɕ (ȼɔɝ. 39 (Ɍ)). 

Ȱɗɫ ɟɞɚɣəɑəɔɫ ɡɌɜɌɖɞɑɜɌ ɚɞɘɑɣɑəəɚɏɚ ɚɍɜɌɓɚ-

ɎɌəɔɫ ɍɧɗɚ Ɏɧɛɚɗəɑəɚ ȿȳȴ: ɚɝɟɘɖɚɎɌəəɧɕ Ɏɧ-

ɛɚɞ Ɏ ɗɑɎɚɕ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, ɍɑɓ ɛɜɔɓəɌɖɚɎ 

ɚɜɏɌəɔɓɌɢɔɔ (ȼɔɝ. 39 (ɍ)). 

  ȹɌ ɐɚɗɪ ɩɖɝɞɜɌɛɟɗɨɘɚəɌɗɨəɧɡ ɗɚɖɌɗɔɓɌ-

ɢɔɕ ɞɟɍɑɜɖɟɗɬɓɌ ɛɜɔɡɚɐɔɞɝɫ ɚɞ 4 ɐɚ 17% Ɏ ɚɍ-

ɥɑɕ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌəɔɕ ɞɟɍɑɜɖɟɗɬɓɚɘ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɩɞɌ ɎɧɫɎɗɫɑɘɚɝɞɨ ɟɜɚɎəɑɘ ɐɑɫ-

ɞɑɗɨəɚɝɞɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝɗɟɒɍ ɚɍɥɑɕ ɗɑɣɑɍ-

əɚɕ ɝɑɞɔ. ȻɌɘɫɞɟɫ ɚ ɞɚɘ, ɣɞɚ ɞɟɍɑɜɖɟɗɬɓ ɛɚɜɌ-

ɒɌɑɞ Ɏɝɑ ɚɜɏɌəɧ ɔ ɝɔɝɞɑɘɧ, ɛɚ Ɏɝɑɕ Ɏɔɐɔɘɚɝɞɔ, 

əɑɎɧɝɚɖɔɕ ɛɜɚɢɑəɞ ɎɧɫɎɗɑəɔɫ Ɏəɑɗɬɏɚɣəɚɏɚ 

ɞɟɍɑɜɖɟɗɬɓɌ ɚɍɟɝɗɚɎɗɑə əɑ ɔɝɞɔəəɧɘ ɛɚɗɚɒɑəɔ-

ɑɘ Ɏɑɥɑɕ, Ɍ ɑɏɚ əɑɐɚɝɞɌɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɞɟɍɑɜɖɟɗɑɓ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ, ɂȹȽ ɔ 

ɘɚɓɏɚɎɧɡ ɚɍɚɗɚɣɑɖ, ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɔ ɘɚɣɑɛɚ-

ɗɚɎɚɕ ɝɔɝɞɑɘ. 

ȿɎɑɗɔɣɑəəɧɑ ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɟɓɗɧ ɍɜɪɤ-

əɚɕ ɛɚɗɚɝɞɔ ɣɌɥɑ Ɏɝɑɏɚ ɎɧɫɎɗɫɪɞɝɫ ɘɑɞɚɐɚɘ 

ȿȳȰ (ȼɔɝ. 41). 

ȻɜɚɍɗɑɘɌ ɐɔɌɏəɚɝɞɔɖɔ ɞɟɍɑɜɖɟɗɬɓɌ ɘɚɓɏɚ-

Ɏɧɡ ɚɍɚɗɚɣɑɖ ɔ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ Ɏ 

ɝɚɎɜɑɘɑəəɧɡ ɟɝɗɚɎɔɫɡ ɛɜɔɚɍɜɑɞɌɑɞ ɑɥɬ ɍɚɗɨ-

ɤɟɪ ɌɖɞɟɌɗɨəɚɝɞɨ, ɣɑɘ 10-15 ɗɑɞ əɌɓɌɐ. ɉɞɚ 

ɚɍɟɝɗɚɎɗɑəɚ əɑ ɞɚɗɨɖɚ ɎɚɓɜɌɝɞɌəɔɑɘ ɛɚɜɌɒɑəɔɫ 

ɂȹȽ ɔ ɘɚɓɏɚɎɧɡ ɚɍɚɗɚɣɑɖ ɝɛɑɢɔɠɔɣɑɝɖɔɘ ɛɜɚ-

ɢɑɝɝɚɘ, əɚ ɔ ɝɚɣɑɞɌəɔɑɘ ɩɞɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝ 

ȮȴɃ-ɔəɠɑɖɢɔɑɕ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɝɚ ɝəɔɒɑəɔɑɘ 

ɔɘɘɟəɚɗɚɏɔɣɑɝɖɚɕ ɜɑɌɖɢɔɔ ɚɜɏɌəɔɓɘɌ, Ɍ ɞɌɖɒɑ 

ɗɑɖɌɜɝɞɎɑəəɚɕ ɜɑɓɔɝɞɑəɞəɚɝɞɨɪ Ɏɚɓɍɟɐɔɞɑɗɫ. 

ȹɑɕɜɚɞɟɍɑɜɖɟɗɬɓ ɔɘɑɑɞ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑ-

ɗɔ ɗɑɞɌɗɨəɚɝɞɔ, ɍɚɗɨɤɚɕ ɜɔɝɖ əɑɎɜɚɗɚɏɔɣɑɝɖɔɡ 

ɚɝɗɚɒəɑəɔɕ. ȺɝəɚɎəɧɘ ɘɑɡɌəɔɓɘɚɘ ɛɌɞɚɏɑəɑɓɌ 

ɞɟɍɑɜɖɟɗɬɓɌ ɘɚɓɏɚɎɧɡ ɚɍɚɗɚɣɑɖ ɔ ɂȹȽ ɫɎɗɫɑɞɝɫ 

ɏɑɘɌɞɚɏɑəəɧɕ ɛɟɞɨ Ɏɚɓɍɟɐɔɞɑɗɫ ɔɓ ɖɌɖɚɏɚ-ɗɔɍɚ 

ɞɟɍɑɜɖɟɗɬɓəɚɏɚ ɚɣɌɏɌ Ɏ əɑɜɎəɟɪ ɝɔɝɞɑɘɟ ɣɑɜɑɓ 

ɝɚɝɟɐɔɝɞɧɑ ɝɛɗɑɞɑəɔɫ. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔ ɚə 

ɘɚɒɑɞ ɍɧɞɨ ɛɚɡɚɒɔɘ əɌ ɘəɚɏɔɑ əɑɎɜɚɗɚɏɔɣɑ-

ɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɚɐəɌɖɚ ɞɟɍɑɜɖɟɗɬɓ ɘɚɓɏɚɎɧɡ 

ɚɍɚɗɚɣɑɖ ɔ ɂȹȽ ɔɘɑɑɞ ɞɚɗɨɖɚ ɑɘɟ ɝɎɚɕɝɞɎɑəəɧɑ 

ɚɝɚɍɑəəɚɝɞɔ: Ɏ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɕ ɗɚɖɌɗɔɓɌɢɔɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɚɍɗɌɝɞɔ ɚɝəɚɎɌəɔɫ 

ɘɚɓɏɌ ɔ ɜɌɓɎɔɞɔɔ ɛɚɜɌɒɑəɔɫ ɝɚɝɟɐɚɎ ɟɒɑ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɍɚɗɑɓəɔ. ȺɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ, 

ɎɚɓəɔɖɌɪɥɔɑ Ɏ ɏɚɗɚɎəɚɘ ɘɚɓɏɑ, ɫɎɗɫɪɞɝɫ ɚɞ-

ɜɌɒɑəɔɑɘ ɐɔɠɠɟɓəɚɏɚ ɝɚɝɟɐɔɝɞɚɏɚ ɛɜɚɢɑɝɝɌ ð 

ɞɟɍɑɜɖɟɗɬɓəɚɏɚ ɎɌɝɖɟɗɔɞɌ ɝ ɛɚɝɗɑɐɟɪɥɔɘɔ ɩə-

ɐɚɌɜɞɑɜɔɔɞɌɘɔ, ɞɜɚɘɍɚɓɌɘɔ. ȺɝəɚɎəɧɘ ɖɗɔəɔ-

ɣɑɝɖɔɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɖɜɔɞɑɜɔɑɘ ɞɟɍɑɜɖɟ-

ɗɬɓəɚɏɚ ɘɑəɔəɏɔɞɌ ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ Ɏ ɝɛɔəəɚ-

ɘɚɓɏɚɎɚɕ ɒɔɐɖɚɝɞɔ ɘɔɖɚɍɌɖɞɑɜɔɕ ɛɚɝɗɑ ɗɪɘ-

ɍɌɗɨəɚɕ ɛɟəɖɢɔɔ. ȺɐəɌɖɚ ɛɚɝɗɑɐəɑɑ Ɏɜɑɘɫ ȸȭȾ 

Ɏ ɗɔɖɎɚɜɑ ɎɧɫɎɗɫɪɞɝɫ ɜɑɐɖɚ. 

  ɁɌɜɌɖɞɑɜəɚɑ ɚɝɗɚɒəɑəɔɑ ɛɜɔ ɞɟɍɑɜɖɟ-

ɗɑɓəɚɘ ɘɑəɔəɏɚɩəɢɑɠɌɗɔɞɑ - ɩɞɚ ɏɔɐɜɚɢɑɠɌɗɔɫ, 

ɖɚɞɚɜɌɫ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɔ ɛɜɔ ȶȾ, ɔ 

ɛɜɔ ȸȼȾ. ȿ ɍɚɗɨəɚɕ ȯ. Ɏ ɌəɌɘəɑɓɑ ɐɔɝɝɑɘɔəɔ-

ɜɚɎɌəəɧɕ ɞɟɍɑɜɖɟɗɬɓ ɗɬɏɖɔɡ, ɛɜɔ ɛɚɝɞɟɛɗɑəɔɔ Ɏ 

ɖɗɔəɔɖɟ Ɏ ɝɚɛɚɜɚɓəɚɘ ɝɚɝɞɚɫəɔɔ ɚɞɘɑɣɌɗɔɝɨ: 

ɠɑɍɜɔɗɨəɌɫ ɞɑɘɛɑɜɌɞɟɜɌ, ɎɧɜɌɒɑəəɌɫ ɜɔɏɔɐ-

əɚɝɞɨ ɘɧɤɢ ɓɌɞɧɗɖɌ, ɛɞɚɓ ɝɗɑɎɌ, ɓɌɐɑɜɒɖɌ ɘɚ-

ɣɑɔɝɛɟɝɖɌəɔɫ, ɛɚɗɚɒɔɞɑɗɨəɧɕ ɝɔɘɛɞɚɘ ȭɌɍɔə-

ɝɖɚɏɚ ɝɛɜɌɎɌ; ɒɑəɥɔəɌ ɖɌɡɑɖɝɔɣəɌ, ɛɜɚɗɑɒəɔ 

Ɏ ɚɍɗɌɝɞɔ ɖɚɛɣɔɖɌ. ȬɟɝɖɟɗɨɞɌɞɔɎəɚ Ɏ ɗɑɏɖɔɡ 

ɎɧɝɗɟɤɔɎɌɗɔɝɨ ɍɔɗɌɞɑɜɌɗɨəɚ ɘɑɗɖɚɛɟɓɧɜɣɌɞɧɑ 

ɡɜɔɛɧ. Ȼɜɔ ɗɪɘɍɌɗɨəɚɕ ɛɟəɖɢɔɔ əɌ ɠɚəɑ ɛɜɚ-

ɞɔɎɚɞɟɍɑɜɖɟɗɑɓəɚɏɚ ɗɑɣɑəɔɫ Ɏ ɌəɌɗɔɓɑ ɗɔɖɎɚɜɌ 

ɢɔɞɚɓ ɐɚ 24 ɖɗɑɞɚɖ Ɏ 1ɘɖɗ, ɟɜɚɎɑəɨ ɝɌɡɌɜɌ ɐɚ 

1,1 ɘɘɚɗɨ/ɗ ɔ ɍɑɗɖɌ ɐɚ 0,33 ɏ/ɗ, ɎɧɫɎɗɑəɧ ȸȭȾ 

ɘɑɞɚɐɚɘ ɗɪɘɔəɑɝɢɑəɞəɚɕ ɘɔɖɜɚɝɖɚɛɔɔ. Ȼɜɔ 

ȸȽȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɜɌɝɤɔ-

ɜɑəɔɑ ɒɑɗɟɐɚɣɖɚɎɚɕ ɝɔɝɞɑɘɧ (ȼɔɝ. 42). 

Ⱥɐəɚɕ ɔɓ əɑɜɑɐɖɔɡ ɠɚɜɘ ɞɟɍɑɜɖɟɗɑɓɌ ɂȹȽ 

ɫɎɗɫɑɞɝɫ ɝɛɑɢɔɠɔɣɑɝɖɌɫ ɏɜɌəɟɗɑɘɌ. Ⱦɟɍɑɜɖɟɗɑ-

ɘɧ ɘɚɏɟɞ ɜɌɝɛɚɗɌɏɌɞɨɝɫ ɖɌɖ Ɏ ɖɚɜɑ ɛɚɗɟɤɌɜɔɕ, 

ɘɚɓɒɑɣɖɑ, ɞɌɖ ɔ Ɏ ɝɛɔəəɚɘ ɘɚɓɏɑ. Ⱥəɔ əɑ Ɏɝɑ-

ɏɐɌ ɝɚɣɑɞɌɪɞɝɫ ɝ ɛɚɜɌɒɑəɔɑɘ ɚɍɚɗɚɣɑɖ ɘɚɓɏɌ. Ȯ 

ɐɌəəɚɘ ɝɗɟɣɌɑ ɛɜɔ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɖɚə-

ɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ȯɌɐɚɗɔəɔɕ, Gadolinium, 

64Gd) ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɟɍɑɜɖɟɗɬɘɌ Ɏ ɚɍɗɌɝɞɔ ɛɑ-

ɜɑɐəɑɏɚ ɜɚɏɌ ɍɚɖɚɎɚɏɚ ɒɑɗɟɐɚɣɖɌ ɝɛɜɌɎɌ (ȼɔɝ. 

43).  

ȿɣɔɞɧɎɌɫ ɜɌɓəɚɚɍɜɌɓəɚɑ ɛɜɚɫɎɗɑəɔɑ ɖɗɔ-

əɔɣɑɝɖɚɏɚ ɞɑɣɑəɔɫ ɞɟɍɑɜɖɟɗɬɓɌ ɘɚɓɏɚɎɧɡ ɚɍɚɗɚ-

ɣɑɖ ɔ ɂȹȽ, ɑɏɚ ɚɝɗɚɒəɑəɔɕ, Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɩɞɚɕ 

ɛɌɞɚɗɚɏɔɔ ɖɜɚɘɑ ɝɛɔəəɚ-ɘɚɓɏɚɎɚɕ ɛɟəɖɢɔɔ, 

ȸȽȶȾ ɔ ȸȼȾ ɔɝɛɚɗɨɓɚɎɌɗɔ ȿȳȴ ɝɚɝɟɐɚɎ. ȮɔɓɟɌ-

ɗɔɓɌɢɔɫ ɘɚɓɏɌ ɔ ɑɏɚ ɝɚɝɟɐɚɎ ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɍɚɗɨɤɚɕ ɖɗɔəɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ Ɏ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɘ, ɗɑɣɑɍəɚɘ ɔ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɘ ɌɝɛɑɖɞɌɡ. 

  ȼɌɝɝɞɜɚɕɝɞɎɚ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɑɘɚɐɔəɌɘɔ-

ɖɔ ɟ ɍɚɗɨəɧɡ ɝ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɛɚɜɌɒɑəɔɫɘɔ 

ɎɑɥɑɝɞɎɌ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɑɏɚ ɚɍɚɗɚɣɑɖ (ɘɑ-

əɔəɏɔɞ, ɘɑəɔəɏɚɩəɢɑɠɌɗɔɞ ɞɟɍɑɜɖɟɗɑɓəɚɕ ɩɞɔɚ-

ɗɚɏɔɔ) ɛɜɚɫɎɗɫɑɞɝɫ ɛɌɞɚɗɚɏɔɣɑɝɖɔɘ ɢɑɜɑɍɜɌɗɨ-

əɧɘ ɎɌɓɚɝɛɌɓɘɚɘ. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ 

ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ (ȼɔɝ. 44) ɛɚɓɎɚɗɫɑɞ 

ɚɛɜɑɐɑɗɔɞɨ   ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ   ɛɜɔɓəɌɖɔ   ɩɞɚɏɚ  
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ȼɔɝ. 40,Ɍ. 

 

ȼɔɝ.40,ɍ. 

 

ȼɔɝ. 40,Ɏ. 

ȼɔɝ. 40.    ȰɎɟɡɝɞɚɜɚəəɔɕ ɛɗɑɎɜɔɞ ɞɟɍɑɜɖɟɗɬɓ-

əɚɕ ɩɞɔɚɗɚɏɔɔ, ɍɚɗɨɤɑ ɎɧɜɌɒɑəəɧɕ ɝɛɜɌɎɌ; 

ɩɖɝɝɟɐɌɞɔɎəɧɕ ɛɑɜɔɖɌɜɐɔɞ. 

Ɍ - ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ 

ɛɚɗɚɝɞɔ, ɛɜɫɘɌɫ ɛɜɚɑɖɢɔɫ. 

ɍ - ɉɡɚɖɌɜɐɔɚɏɜɌɠɔɫ. ȮɔɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏɧɛɚɞ Ɏ ɛɚɗɚ-

ɝɞɔ ɛɑɜɔɖɌɜɐɌ. 

Ɏ -  ȸȽȶȾ ɞɚɏɚ ɒɑ ɍɚɗɨəɚɏɚ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ, 

ɘɫɏɖɚɞɖɌəɧɕ ɜɑɒɔɘ. Ȯɧɛɚɞ Ɏ ɛɗɑɎɜɌɗɨəɚɕ ɛɚɗɚɝɞɔ, 

Ɏɧɛɚɞ Ɏ ɛɚɗɚɝɞɔ ɛɑɜɔɖɌɜɐɌ (ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 41. 

 

 

 

 

 

ȼɔɝ. 41.    ȿȳȰ. 

ȯɔɛɑɜɛɗɌɓɔɫ ɗɔɘɠɌɞɔɣɑɝɖɔɡ ɟɓɗɚɎ ɍɜɪɤəɚɕ ɛɚɗɚ-

ɝɞɔ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

 

ȼɔɝ. 42,Ɍ. 
 

ȼɔɝ. 42,ɍ. 

ȼɔɝ. 42.     ȶȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȭɚɗɨəɌɫ ȯ., ɞɟɍɑɜɖɟɗɑɓəɧɕ ɘɑəɔəɏɚɩəɢɑɠɌ-

ɗɔɞ, ɏɔɐɜɚɢɑɠɌɗɔɫ. 

Ƚɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɤɔɜɑəɔɑ ɒɑɗɟɐɚɣɖɚɎɚɕ ɝɔɝɞɑɘɧ ɝ ɍɌɗɗɚəɚɚɍɜɌɓəɧɘ ɟɎɑɗɔɣɑəɔɑɘ ɛɑɜɑɐəɔɡ ɔ ɓɌɐəɔɡ 

ɜɚɏɚɎ. 
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ɝɚɝɞɚɫəɔɫ: ɟɎɑɗɔɣɑəɔɑ ɗɔəɑɕəɚɕ ɝɖɚɜɚɝɞɔ ɖɜɚ-

ɎɚɞɚɖɌ (ȷȽȶ), ɎɚɓəɔɖəɚɎɑəɔɑ ɞɟɜɍɟɗɑəɞəɚɝɞɔ Ɏ 

ɓɚəɑ ɝɛɌɓɘɌ Ɍɜɞɑɜɔɔ, ɝəɔɒɑəɔɑ ɛɑɜɔɠɑɜɔɣɑ-

ɝɖɚɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ (ȻȽ) (ȼɔɝ. 45), ɛɌɜɌɐɚɖ-

ɝɌɗɨəɧɑ ɔɗɔ ɚɞɜɔɢɌɞɑɗɨəɧɑ ɜɑɌɖɢɔɔ ɛɜɔ əɌɏɜɟ-

ɓɚɣəɚɘ ɞɑɝɞɔɜɚɎɌəɔɔ ɘɑɞɌɍɚɗɔɣɑɝɖɚɏɚ ɘɑɡɌ-

əɔɓɘɌ Ɍɟɞɚɜɑɏɟɗɫɢɔɔ ɘɚɓɏɚɎɚɏɚ ɖɜɚɎɚɞɚɖɌ. Ȼɚ 

ɘɑɜɑ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɎɌɓɚɝɛɌɓɘɌ ɚɞɘɑɣɌɪɞ 

ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɎɧɜɌɒɑəəɚɝɞɔ ɝɛɌɝɞɔɣɑ-

ɝɖɟɪ ɜɑɌɖɢɔɪ ɖɜɟɛəɧɡ ɩɖɝɞɜɌ-  ɔ ɔəɞɜɌɖɜɌəɔ-

Ɍɗɨəɧɡ Ɍɜɞɑɜɔɕ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ ɑɬ Ɏ ɛɚɝɗɑɐ-

əɔɡ. Ƀɑɘ ɎɧɜɌɒɑəəɑɑ ɝɛɌɓɘ, ɞɑɘ Ɏɧɤɑ ȷȽȶ ɔ 

əɔɒɑ ɔəɐɑɖɝɧ ȻȽ. 

 Ȼɜɔ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɔ ɓɌɍɚɗɑɎɌəɔɫ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɑɏɚɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɟɎɑɗɔɣɑəɔɑɘ 

Ɏəɟɞɜɔɣɑɜɑɛəɚɏɚ ɐɌɎɗɑəɔɫ (ɐɚ ɟɜɚɎəɫ, ɝɜɌɎəɔ-

ɘɚɏɚ ɝ ɌɜɞɑɜɔɌɗɨəɧɘ ɗɔɍɚ ɛɜɑɎɧɤɌɪɥɑɏɚ ɑɏɚ), 

ɜɌɓɎɔɎɌɑɞɝɫ  ɏɑɘɚɐɔəɌɘɔɣɑɝɖɌɫ  ɝɔɞɟɌɢɔɫ,  ɡɌ- 

ɜɌɖɞɑɜɔɓɟɪɥɌɫɝɫ ɓəɌɣɔɞɑɗɨəɧɘ ɝəɔɒɑəɔɑɘ 

ɗɔɍɚ ɛɚɗəɧɘ ɛɜɑɖɜɌɥɑəɔɑɘ ɌɜɞɑɜɔɌɗɨəɚɏɚ 

ɛɜɔɞɚɖɌ ɖ ɘɚɓɏɟ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɑɏɚ ɝɘɑɜɞɔ. 

Ȼɜɔ ɩɞɚɘ Ɏ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ ɝɚɝɟɐɌɡ ɗɚɢɔɜɟ-

ɑɞɝɫ əɔɓɖɚɝɖɚɜɚɝɞəɚɕ ɐɎɟəɌɛɜɌɎɗɑəəɧɕ ɖɜɚɎɚ-

ɞɚɖ, Ɏ ɩɖɝɞɜɌɖɜɌəɔɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɍɜɌɡɔɚɢɑ-

ɠɌɗɨəɧɡ Ɍɜɞɑɜɔɕ ȷȽȶ ɝəɔɒɌɑɞɝɫ ɐɚ əɟɗɫ. 

ȽɎɚɑɎɜɑɘɑəəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɛɜɔɣɔəɧ 

ɎɚɓəɔɖəɚɎɑəɔɫ əɌɜɟɤɑəɔɕ ɢɑɜɑɍɜɌɗɨəɚɕ ɏɑɘɚ-

ɐɔəɌɘɔɖɔ ɛɚɓɎɚɗɫɑɞ ɎɧɍɜɌɞɨ ɚɛɞɔɘɌɗɨəɟɪ ɞɌɖ-

ɞɔɖɟ ɗɑɣɑəɔɫ ɔ ɛɜɑɐɟɛɜɑɐɔɞɨ Ɏɚɓɘɚɒəɧɑ 

ɚɝɗɚɒəɑəɔɫ.  

  Ⱦɟɍɑɜɖɟɗɬɓ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ 

(ɛɜɔ ɡɚɜɚɤɑɕ ɛɚɐɏɚɞɚɎɖɑ ɖɔɤɑɣəɔɖɌ) Ɏ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɧɫɎɗɫɗɝɫ ɘɑɞɚɐɚɘ ɝɞɌəɐɌɜɞ-

əɚɕ ɩɖɝɖɜɑɞɚɜəɚɕ ɟɜɚɏɜɌɠɔɔ. ȿ ɍɚɗɨəɚɏɚ Ȭ., 48 

 

ȼɔɝ. 43. 

 

ȼɔɝ. 44. 

ȼɔɝ. 43.  ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ. 

ȾɟɍɑɜɖɟɗɬɘɌ Ɏ ɚɍɗɌɝɞɔ ɛɑɜɑɐəɑɏɚ ɜɚɏɌ ɍɚɖɚɎɚɏɚ ɒɑ-

ɗɟɐɚɣɖɌ ɝɛɜɌɎɌ. 

ȼɔɝ. 44.  ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɓɚɍɜɌɒɑəɔɑ ɔəɞɜɌ-

ɖɜɌəɔɌɗɨəɧɡ ɝɚɝɟɐɚɎ. 

 

ȼɔɝ. 45. 

ȼɔɝ. 45.    ȿȳȴ. Ƚɛɑɖɞɜ ɐɚɛɛɗɑɜɚɎɝɖɚɏɚ ɝɐɎɔɏɌ ɣɌɝɞɚɞ. ȽɛɌɓɘ ɔəɞɜɌɖɜɌəɔɌɗɨəɧɡ Ɍɜɞɑɜɔɕ. 
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ɗɑɞ, ɛɚɝɗɑ ɎɧɫɎɗɑəɔɫ Ɏ ɘɚɣɑ ɘɔɖɚɍɌɖɞɑɜɔɕ ɞɟ-

ɍɑɜɖɟɗɬɓɌ ɘɑɞɚɐɚɘ ȿȳȰ ɏɜɟɍɧɡ ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ 

ɔɓɘɑəɑəɔɕ ɝɚ ɝɞɚɜɚəɧ ɛɚɣɑɖ ɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ 

əɑ ɎɧɫɎɗɑəɚ. ɉɖɝɖɜɑɞɚɜəɌɫ ɟɜɚɏɜɌɠɔɫ: əɑɜɑɓɖɚ 

ɎɧɜɌɒɑəəɌɫ ɐɎɟɡɝɞɚɜɚəəɫɫ ɛɔɑɗɚɖɌɗɔɖɚɩɖɞɌ-

ɓɔɫ ɝ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɕ ɗɚɖɌɗɔɓɌɢɔɑɕ Ɏ Ɏɑɜɡ-

əɔɡ ɚɞɐɑɗɌɡ - ɚɞɘɑɣɌɑɞɝɫ ɖɜɌɑɎɌɫ əɑɣɬɞɖɚɝɞɨ, 

əɑɜɌɎəɚɘɑɜəɚɝɞɨ ɜɌɝɤɔɜɑəəɧɡ ɠɜɌɏɘɑəɞɔɜɚ-

ɎɌəəɧɡ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɟɣɌɝɞɖɚɎ Ɏɑɜɡəɔɡ ɣɌ-

ɤɑɣɑɖ ɚɍɑɔɡ ɛɚɣɑɖ ɓɌ ɝɣɬɞ ɝɟɒɑəɔɫ ɛɜɚɝɎɑɞɌ ɔ 

ɐɑɠɚɜɘɌɢɔɔ ɤɑɑɖ ɖɌɒɐɚɕ ɎɝɗɑɐɝɞɎɔɑ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ (ɐɎɟɡɝɞɚɜɚəəɔɕ ɛɌɛɔɗɗɔɞ 

ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ (ȼɔɝ. 46 (Ɍ - ɏ)). 

Ȯ ɐɜɟɏɚɘ ɝɗɟɣɌɑ ɟ ɍɚɗɨəɚɕ Ȳ., 48 ɗɑɞ, ɝ 

ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ Ɏ ɚɍɗɌɝɞɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ 

ɛɚɓɎɚəɚɣəɔɖɌ, ɛɑɜɔɚɐɔɣɑɝɖɚɑ ɛɚɎɧɤɑəɔɑ ɞɑɘ-

ɛɑɜɌɞɟɜɧ, ɝɗɌɍɚɝɞɨ, Ɏ ɘɚɣɑ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɘɔ-

ɖɚɍɌɖɞɑɜɔɔ ɞɟɍɑɜɖɟɗɬɓɌ. ȬɐɑɖɎɌɞəɚ ɛɚɐɏɚɞɚɎɔɞɨ 

ɛɌɢɔɑəɞɌ ɖ ɝɞɌəɐɌɜɞəɚɕ ɩɖɝɖɜɑɞɚɜəɚɕ ɟɜɚɏɜɌ-

ɠɔɔ əɑ ɟɐɌɗɚɝɨ, ɞɑɘ əɑ ɘɑəɑɑ, ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧ-

ɗɚ Ɏɧɛɚɗəɑəɚ (ȼɔɝ. 48 (Ɍ)). ȿɞɚɣəɑəɔɑ ɐɔɌɏəɚɓɌ 

ɘɑɞɚɐɚɘ ɞɚɘɚɝɔəɞɑɓɌ: ɎɧɫɎɔɗɔ ɛɌɞɚɗɚɏɔɪ ɝɚ 

ɝɞɚɜɚəɧ ɗɑɎɚɕ ɛɚɣɖɔ ɔ ɘɚɣɑɞɚɣəɔɖɌ - ɜɌɝɤɔ-

ɜɑəəɌɫ ɗɚɡɌəɖɌ ɗɑɎɚɕ ɛɚɣɖɔ ɝɘɑɥɑəɌ ɘɑɐɔɌɗɨ-

əɚ ɓɌ ɝɣɬɞ ɚɞɬɖɌ ɛɌɜɑəɡɔɘɧ, ɝɞɜɟɖɞɟɜɌ ɖɚɞɚɜɚɕ 

əɑɚɐəɚɜɚɐəɌ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɌɎɚɕ ɛɚɫɝəɔɣ-

əɚɕ ɘɧɤɢɑɕ, ɗɑɎɌɫ ɟɘɑəɨɤɑəɌ Ɏ ɜɌɓɘɑɜɌɡ, 

ɖɚəɞɟɜɧ ɑɬ əɑɜɚɎəɧɑ (ɖɚɝɎɑəəɧɕ ɛɜɔɓəɌɖ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ). ȸɚɣɑɞɚɣəɔɖ ɝɛɌɫə ɝ 

ɓɌɚɝɞɜɬəəɧɘ əɔɒəɔɘ ɛɚɗɪɝɚɘ ɛɚɣɖɔ ð ɗɑɎɚ-

ɝɞɚɜɚəəɔɕ ɛɑɜɔɟɜɑɞɑɜɔɞ. ȻɜɌɎɌɫ ɛɚɣɖɌ ɍɑɓ 

ɚɝɚɍɑəəɚɝɞɑɕ (ɝ ɟɣɬɞɚɘ ɖɗɔəɔɖɚ-ɗɌɍɚɜɌɞɚɜəɧɡ 

ɐɌəəɧɡ  ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ ɡɌɜɌɖɞɑɜ-

əɌ ɐɗɫ ɞɟɍɑɜɖɟɗɬɓɌ ɗɑɎɚɕ ɛɚɣɖɔ). ȹɌ ɞɚɕ ɒɑ ɞɚ-

ɘɚɏɜɌɘɘɑ  ɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɝɚ ɝɞɚɜɚ-

əɧ L3-L4 ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɚɝɞɌɞɚɣəɧɑ ɛɜɚ-

ɫɎɗɑəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɝɛɚəɐɔɗɔɞɌ (ȼɔɝ. 47 

(ɍ)). 

ȻɜɚɐɚɗɒɌɫ ɞɑɘɟ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɞɟɍɑɜɖɟɗɬɓɌ ɛɚɓɎɚəɚɣəɔɖɌ əɌ ɠɚəɑ ȮȴɃ-

ɔəɠɑɖɢɔɔ, ɛɜɔɎɚɐɔɘ ɑɥɬ ɚɐɔə ɝɗɟɣɌɕ: ɍɚɗɨəɌɫ 

Ʉ., 34 ɏɚɐɌ, ɝ ɒɌɗɚɍɌɘɔ əɌ ɍɚɗɔ Ɏ ɛɚɫɝəɔɣəɚɘ 

ɚɞɐɑɗɑ ɛɚɓɎɚəɚɣəɔɖɌ, ɝɗɌɍɚɝɞɨ. Ȼɜɔ ɞɜɌɐɔɢɔ-

ɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚ-

ɓɎɚəɚɣəɔɖɌ ɎɧɫɎɗɑəɚ ɝəɔɒɑəɔɑ Ɏɧɝɚɞɧ ɘɑɒɛɚ-

ɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ L2-L3 ɔ ɛɚɐɚɓɜɑəɔɑ əɌ ɐɑ-

ɝɞɜɟɖɢɔɪ ɞɑɗ ɛɚɓɎɚəɖɚɎ. Ȼɜɔ ȶȾ ɎɧɫɎɗɑə ɐɑ-

ɝɞɜɟɖɞɔɎəɧɕ ɛɜɚɢɑɝɝ ɞɑɗɌ L2 ɝ ɛɜɑɔɘɟɥɑ-

ɝɞɎɑəəɧɘ ɛɚɜɌɒɑəɔɑɘ ɢɑəɞɜɌɗɨəɧɡ ɔ ɖɜɌɑɎɧɡ 

ɟɣɌɝɞɖɚɎ ɝɛɜɌɎɌ. Ȯ ɢɑəɞɜɌɗɨəɚɕ ɖɌɎɑɜəɑ ɎɔɓɟɌ-

ɗɔɓɔɜɟɪɞɝɫ ɖɚɝɞəɧɑ ɝɑɖɎɑɝɞɜɧ (ȼɔɝ. 48 (Ɍ)). 

Ȼɜɔ ȸȼȾ ɚɞɘɑɣɑəɌ ɖɚɘɛɜɑɝɝɔɫ ɝɛɔəəɚɏɚ ɘɚɓɏɌ 

əɌ ɟɜɚɎəɑ ɐɔɝɖɌ L2-L3 (ȼɔɝ. 48 (ɍ)). ȿȳȴ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ: ɝɛɜɌɎɌ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə əɌɞɬɣəɧɕ Ɍɍɝɢɑɝɝ Ɏ ɞɚɗɥɑ m. 

iliopsoas ɜɌɓɘɑɜɌɘɔ (8,2 ɡ 4,3ɝɘ), ɚɞɏɜɌəɔɣɑə-

əɧɕ ɚɞ ɚɖɜɟɒɌɪɥɔɡ ɞɖɌəɑɕ ɠɔɍɜɚɓəɚɕ ɖɌɛɝɟ-

ɗɚɕ. Ȳɔɐɖɔɕ ɏəɚɕ ɛɜɑɐɝɞɌɎɗɑə Ɏ Ɏɔɐɑ Ɍəɩɡɚ-

ɏɑəəɚɏɚ ɝɚɐɑɜɒɔɘɚɏɚ. Ⱦɟɍɑɜɖɟɗɬɓəɧɑ ɏɜɌəɟɗɫ-

ɢɔɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɖɌɖ ɏɔɛɑɜɩɡɚɏɑəəɧɑ 

Ɏɖɗɪɣɑəɔɫ (ȼɔɝ. 48 (Ɏ)). 

  Ƚɜɑɐɔ Ɏəɑɗɬɏɚɣəɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ 5-10% 

ɛɜɔɡɚɐɔɞɝɫ əɌ ɛɌɞɚɗɚɏɔɪ ɚɜɏɌəɚɎ ɒɑəɝɖɚɕ ɜɑ-

ɛɜɚɐɟɖɞɔɎəɚɕ ɝɔɝɞɑɘɧ: ɟ ɍɚɗɨəɚɕ Ⱥ., 34 ɗɑɞ, 

(ȸȭȾ+) ɛɜɔ ɏɔɝɞɑɜɚɝɌɗɨɛɔəɏɚɏɜɌɠɔɔ: ɞɑɗɚ ɘɌɞ-

ɖɔ əɑɛɜɌɎɔɗɨəɚ-ɞɜɑɟɏɚɗɨəɚɕ ɠɚɜɘɧ, əɑɝɖɚɗɨɖɚ 

ɝɘɑɥɑəɚ ɎɛɜɌɎɚ; ɘɌɞɚɣəɧɑ ɞɜɟɍɧ ɣɌɝɞɔɣəɚ 

ɛɜɚɡɚɐɔɘɧ, ɞɑɘ əɑ ɘɑəɑɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɧ əɌ 

Ɏɝɬɘ ɛɜɚɞɫɒɑəɔɔ. ȻɜɌɎɌɫ ɞɜɟɍɌ ɌɘɛɟɗɚɎɔɐəɚ 

ɔɓɘɑəɑəɌ, Ɏ ɗɑɎɚɕ ɚɛɜɑɐɑɗɫɪɞɝɫ ɟɣɌɝɞɖɔ ɛɚ-

Ɏɧɤɑəəɚɏɚ əɌɖɚɛɗɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, 

ɚɞɘɑɣɌɑɞɝɫ Ɏɧɡɚɐ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏ 

ɍɜɪɤəɟɪ ɛɚɗɚɝɞɨ ɛɚ ɛɑɜɔɞɟɍɌɜəɧɘ ɝɛɌɕɖɌɘ. 

ȳɌɖɗɪɣɑəɔɑ: ɞɟɍɑɜɖɟɗɬɓəɧɕ ɝɌɗɨɛɔəɏɚɚɠɌɜɔɞ Ɏ 

ɠɌɓɑ ɜɌɝɝɌɝɧɎɌəɔɫ ɔ ɜɟɍɢɑɎɌəɔɫ (ȼɔɝ. 49 (Ɍ, 

ɍ)). 

 Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ, əɑ ɝɘɚɞɜɫ əɌ ɛɚ-

ɫɎɗɑəɔɑ ɘəɚɒɑɝɞɎɌ Ɏɧɝɚɖɚɞɑɡəɚɗɚɏɔɣəɧɡ ɘɑ-

ɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɞɜɌɐɔɢɔɚəəɌɫ ɏɔ-

ɝɞɑɜɚɝɌɗɨɛɔəɏɚɏɜɌɠɔɫ ɛɚ-ɛɜɑɒəɑɘɟ ɚɝɞɌɬɞɝɫ 

çɓɚɗɚɞɧɘè ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ ɝɞɌəɐɌɜɞɚɘ ɐɗɫ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɡɚɐɔɘɚɝɞɔ ɘɌɞɚɣəɧɡ ɞɜɟɍ. 

ȳɌɖɗɪɣɑəɔɑ. 

Ƚɑɏɚɐəɫ ɐɗɫ ɎɧɫɎɗɑəɔɫ ɞɟɍɑɜɖɟɗɬɓɌ ɔ ɜɌ-

ɖɌ ɗɬɏɖɔɡ ɌɗɨɞɑɜəɌɞɔɎɧ ɗɟɣɑɎɚɘɟ ɘɑɞɚɐɟ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ əɑɞ. ȽɚɓɐɌəəɧɑ ɚɞɑɣɑɝɞɎɑəəɧɘɔ ɔ ɓɌ-

ɜɟɍɑɒəɧɘɔ ɜɌɓɜɌɍɚɞɣɔɖɌɘɔ ɘɌɗɚɐɚɓɚɎɧɑ ɢɔɠ-

ɜɚɎɧɑ ɜɑəɞɏɑəɚɎɝɖɔɑ ɌɛɛɌɜɌɞɧ (ɠɗɪɚɜɚɏɜɌɠɧ) 

əɚɎɚɏɚ ɛɚɖɚɗɑəɔɫ ɝ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ 

ɜɌɓɜɑɤɑəɔɑɘ ɛɚɓɎɚɗɫɪɞ əɑ ɞɚɗɨɖɚ ɎɧɫɎɗɫɞɨ, əɚ 

ɔ Ɏ ɜɫɐɑ ɝɗɟɣɌɑɎ ɐɔɌɏəɚɝɞɔɜɚɎɌɞɨ ɛɌɞɚɗɚɏɔɪ əɌ 

ɜɌəəɔɡ ɩɞɌɛɌɡ ɑɬ ɜɌɓɎɔɞɔɫ. Ȭ ɞɌɖɔɑ Ɏɧɝɚɖɚɞɑɡ-

əɚɗɚɏɔɣəɧɑ ɘɑɞɚɐɧ, ɖɌɖ ɢɔɠɜɚɎɌɫ ɗɔəɑɕəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ (ɞɚɘɚɝɔəɞɑɓ), ȸȽȶȾ, ȸȼȾ, ȿȳȰ ɔ 

ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔɏɜɌɪɞ ɎɌɒəɟɪ 

ɜɚɗɨ Ɏ ɟɞɚɣəɫɪɥɑɕ ɐɔɌɏəɚɝɞɔɖɑ, ɖɚɏɐɌ ɛɜɔ 

ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɔəɠɚɜɘɌɢɔɔ əɑɐɚɝɞɌɞɚɣəɚ. 

  Ƚɜɑɐɔ Ɏɧɤɑɛɑɜɑɣɔɝɗɑəəɧɡ Ɏɧɝɚɖɚɞɑɡ-

əɚɗɚɏɔɣəɧɡ ɜɌɓɜɌɍɚɞɚɖ ɡɚɞɑɗɚɝɨ ɍɧ ɚɞɘɑɞɔɞɨ 

ɚɞəɚɝɔɞɑɗɨəɚ əɚɎɧɕ ɘɑɞɚɐ  ð  ɢɔɠɜɚɎɌɫ ɗɔəɑɕ-

əɌɫ ɞɚɘɚɏɜɌɠɔɫ (ɞɚɘɚɝɔəɞɑɓ): 

- ɘɑɞɚɐ ɝɚɖɜɌɥɌɑɞ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, 

ɛɚɝɖɚɗɨɖɟ Ɏɑɝɨ ɖɚɘɛɗɑɖɝ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɡ 

ɛɜɚɢɑɐɟɜ əɌ əɚɎɚɘ ɖɌɣɑɝɞɎɑəəɚɘ ɟɜɚɎəɑ (ɝɖɚ-

ɛɔɫ, ɏɜɌɠɔɫ ɔ ɞɚɘɚɝɔəɞɑɓ), ɛɜɔ əɑɚɍɡɚɐɔɘɚɝɞɔ, 

Ɏɧɛɚɗəɫɑɞɝɫ ɛɜɌɖɞɔɣɑɝɖɔ ɚɐəɚɎɜɑɘɑəəɚ; 

- ɢɔɠɜɚɎɌɫ ɗɔəɑɕəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɛɚɓɎɚ-

ɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɎɑɜɞɔɖɌɗɨəɚɘ, 

ɏɚɜɔɓɚəɞɌɗɨəɚɘ ɔ əɌɖɗɚəəɚɘ ɛɚɗɚɒɑəɔɫɡ ɝɞɚɗɌ; 

- ɜɌɓɜɑɤɌɪɥɌɫ ɝɛɚɝɚɍəɚɝɞɨ ɞɚɘɚɝɔəɞɑɓɌ 

(ɚɝɚɍɑəəɚ ɛɜɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɗɬɏɚɣəɚɕ, ɖɚɝɞəɚɕ 

ɞɖɌəɔ) ɛɜɔɍɗɔɒɌɑɞɝɫ ɖ ȸȽȶȾ, Ɍ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ 

ɛɌɢɔɑəɞɌ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȸȽȶȾ ɘɑəɨɤɑ, ɚɞɝɟɞ-

ɝɞɎɔɑ ɌɜɞɑɠɌɖɞɚɎ ɚɞ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖ-

ɢɔɕ (ɔɘɛɗɌəɞɚɎ) ɐɑɗɌɑɞ ɞɚɘɚɝɔəɞɑɓ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ ɛɜɔ ɐɔəɌɘɔɣɑɝɖɚɘ əɌɍɗɪɐɑəɔɔ ɛɚɝɗɑ 

ɚɝɞɑɚɝɔəɞɑɓɌ ɔɗɔ ɔɘɛɗɌəɞɌɢɔɔ ɩəɐɚɛɜɚɞɑɓɌ; 

- əɑ ɝɗɑɐɟɑɞ ɓɌɍɧɎɌɞɨ, ɣɞɚ ɠɞɔɓɔɌɞɜɧ ɔ 

ɠɞɔɓɔɚɜɑəɞɏɑəɚɗɚɏɔ əɑɝɖɚɗɨɖɔɡ ɛɚɖɚɗɑəɔɕ  



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ3 2014. ʉʪʨʘʥʠʮʘ  32 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

 

ȼɔɝ. 46,Ɍ. 

 

ȼɔɝ. 46,ɍ. 

 

ȼɔɝ. 46,Ɏ. 

 

ȼɔɝ. 46,ɏ. 

ȼɔɝ. 46.    ɉɖɝɖɜɑɞɚɜəɌɫ ɟɜɚɏɜɌɠɔɫ. ȭɚɗɨəɚɕ Ȭ., 48 ɗɑɞ. 

Ɍ, ɍ -  ȰɎɟɡɝɞɚɜɚəəɔɕ ɛɌɛɔɗɗɔɞ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɡɌɜɌɖɞɑɜɌ. 

Ɏ, ɏ - ȿɎɑɗɔɣɑəɔɑ ɚɍɑɔɡ ɛɚɣɑɖ ɘɑɞɚɐɚɘ ɢɔɠɜɚɎɚɕ ɚɍɜɌɍɚɞɖɔ ɜɑəɞɏɑəɚɏɜɌɘɘ. 

 

ȼɔɝ. 47,Ɍ. 

 

ȼɔɝ. 47,ɍ. 

ȼɔɝ. 47.     ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ ɛɚɫɝəɔɣəɚ-

ɖɜɑɝɞɢɚɎɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ. ȭɚɗɨəɌɫ Ȳ., 48 ɗɑɞ 

Ɍ - ȽɞɌəɐɌɜɞəɌɫ ɩɖɝɖɜɑɞɚɜəɌɫ ɟɜɚɏɜɌɠɔɫ. 

ɍ - ȷɔəɑɕəɌɫ ɢɔɠɜɚɎɌɫ ɞɚɘɚɏɜɌɠɔɫ. Ƀɬɞɖɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɣɌɤɑɣəɚ-ɗɚɡɌəɚɣəɌɫ ɝɔɝɞɑɘɌ ɚɍɑɔɡ ɛɚɣɑɖ, ɘɚ-

ɣɑɞɚɣəɔɖɔ, ɛɚɫɝəɔɣəɧɕ ɚɞɐɑɗ ɛɚɓɎɚəɚɣəɔɖɌ. ȺɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ ɝɛɑɢɔɠɔɣɑɝɖɚɏɚ ɝɛɚəɐɔɗɔɞɌ L3-L4. 
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ȼɔɝ. 48,Ɍ. 

 

ȼɔɝ. 48,ɍ. 

 

ȼɔɝ. 48,Ɏ. 

 

 

 

 

ȼɔɝ. 48.    Ⱦɟɍɑɜɖɟɗɬɓəɧɕ ɝɛɚəɐɔɗɔɞ ɝ ɗɚɖɌɗɔ-

ɓɌɢɔɑɕ Ɏ L2-L3. 

Ɍ - ȶȾ ɛɚɫɝəɔɣəɚɏɚ ɚɞɐɑɗɌ ɛɚɓɎɚəɚɣəɔɖɌ, ɌɖɝɔɌɗɨəɌɫ 

ɛɜɚɑɖɢɔɫ. 

ɍ - ȸȼȾ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. ȾɌ ɒɑ ɍɚɗɨəɌɫ. 

Ɏ - ȿȳȴ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɌɜɌɎɑɜɞɑɍɜɌɗɨəɧɡ ɚɍɗɌɝɞɑɕ. 

ȽɛɜɌɎɌ ɐɔɌɏəɚɝɞɔɜɚɎɌə əɌɞɬɣəɧɕ Ɍɍɝɢɑɝɝ Ɏ ɞɚɗɥɑ 

m. iliopsoas.  

 

ȼɔɝ. 49,Ɍ. 

 

ȼɔɝ. 49,ɍ. 

ȼɔɝ. 49.    ȯɔɝɞɑɜɚɝɌɗɨɛɔəɏɚɏɜɌɠɔɫ. 

Ⱦɟɍɑɜɖɟɗɬɓəɧɕ ɝɌɗɨɛɔəɏɚɚɠɌɜɔɞ Ɏ ɠɌɓɑ ɜɌɝɝɌɝɧɎɌəɔɫ ɔ ɜɟɍɢɑɎɌəɔɫ. 
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ɍɚɗɨɤɑ ɛɜɔɎɧɖɗɔ ɖ ɛɜɚɐɚɗɨəɧɘ ɔɓɚɍɜɌɒɑəɔɫɘ, 

əɌ ɖɚɞɚɜɧɡ ɚɝɚɍɑəəɚ ɡɚɜɚɤɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɝɚɝɟɐɧ, ɍɜɚəɡɔɌɗɨəɚɑ ɐɑɜɑɎɚ, ɖɚɝɞəɚ-ɝɟɝɞɌɎəɌɫ 

ɔ ɘɚɣɑɛɚɗɚɎɌɫ ɝɔɝɞɑɘɧ. 

  ȸȽȶȾ ɚɞɎɚɐɔɞɝɫ ɎɌɒəɑɕɤɑɑ ɔ, Ɏɚ ɘəɚ-

ɏɔɡ ɝɗɟɣɌɫɡ, ɚɝəɚɎəɚɑ ɘɑɝɞɚ Ɏ ɖɚɘɛɗɑɖɝəɚɕ ɐɔ-

Ɍɏəɚɝɞɔɖɑ ɞɟɍɑɜɖɟɗɬɓɌ ɔ ɜɌɖɌ. ȺəɌ ɫɎɗɫɑɞɝɫ 

ɠɟəɐɌɘɑəɞɌɗɨəɧɘ ɘɑɞɚɐɚɘ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔ-

ɖɔ ɝɛɑɢɔɠɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɔ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ, ɖɚɝɞəɚ-ɝɟɝɞɌɎəɚɕ ɝɔɝɞɑɘɧ, ɚɜ-

ɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɔ ɓɌɍɜɪɤɔəəɚɏɚ ɛɜɚ-

ɝɞɜɌəɝɞɎɌ. Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ȸȽȶȾ əɑɚɍɡɚɐɔ-

ɘɚɝɞɨ ɘəɚɏɔɡ ɝɗɚɒəɧɡ ɔəɎɌɓɔɎəɧɡ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɡ ɘɑɞɚɐɔɖ ɝɎɚɐɔɞɝɫ əɌ əɑɞ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ 

ɛɑɜɎɔɣəɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ ɟ ɐɑɞɑɕ, Ɍ ɞɌɖɒɑ ɛɜɔ 

əɑɚɍɡɚɐɔɘɚɝɞɔ ɐɑɞɌɗɨəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɝɞɜɟɖ-

ɞɟɜ ɝɜɑɐɚɝɞɑəɔɫ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɛɚɐɘɧɤɑɣəɚɕ 

ɚɍɗɌɝɞɔ ȸȽȶȾ ɓɌəɔɘɌɑɞ ɚɝəɚɎəɚɑ ɘɑɝɞɚ. Ƚɗɑɐɟ-

ɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ ȸȽȶȾ Ɏ ɌɜɝɑəɌɗɑ ɝɑɏɚɐəɫɤəɔɡ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɐɚɗɒəɌ ɜɌɢɔɚəɌɗɨəɚ ɔɝɛɚɗɨ-

ɓɚɎɌɞɨɝɫ, ɣɞɚɍɧ əɑ ɐɟɍɗɔɜɚɎɌɞɨ ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ 

ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ ɐɗɫ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ ɔ 

ɐɔəɌɘɔɣɑɝɖɚɏɚ ɖɚəɞɜɚɗɫ ɐɚɝɞɌɞɚɣəɚ ɞɚɘɚɝɔəɞɑ-

ɓɌ ɔ ɞɜɌɐɔɢɔɚəəɚɕ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

  ȴ ɛɚɝɗɑɐəɑɑ, ɛɌɘɫɞɟɫ ɚ ɞɚɘ, ɣɞɚ ɞɟɍɑɜɖɟ-

ɗɬɓ ɛɚɜɌɒɌɑɞ Ɏɝɑ ɚɜɏɌəɧ ɔ ɝɔɝɞɑɘɧ, ɖɜɚɘɑ Ɏɚ-

ɗɚɝ ɔ əɚɏɞɑɕ, əɑɎɧɝɚɖɔɕ ɛɜɚɢɑəɞ (4-17%) ɎɧɫɎ-

ɗɑəɔɫ Ɏəɑɗɬɏɚɣəɚɏɚ ɞɟɍɑɜɖɟɗɬɓɌ ɝɖɚɜɑɑ Ɏɝɑɏɚ 

ɚɍɟɝɗɚɎɗɑə əɑ ɔɝɞɔəəɧɘ ɛɚɗɚɒɑəɔɑɘ Ɏɑɥɑɕ, Ɍ 

ɑɏɚ əɑɐɚɝɞɌɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɚɕ. Ȯɚɓɘɚɒəɚɝɞɔ 

ɐɗɫ ɝɎɚɑɎɜɑɘɑəəɚɕ ɜɌəəɑɕ ɖɗɔəɔɖɚ-ɗɟɣɑɎɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɩɞɚɕ ɛɌɞɚɗɚɏɔɔ ɝɑɏɚɐəɫ ɑɝɞɨ. ȴɡ 

əɌɐɚ ɗɔɤɨ ɤɔɜɑ ɔɝɛɚɗɨɓɚɎɌɞɨ, ɛɚɘəɔɞɨ ɖɗɔəɔ-

ɣɑɝɖɔɑ ɛɜɚɫɎɗɑəɔɫ ɔ ɛɜɚɎɚɐɔɞɨ ɗɟɣɑɎɟɪ ɐɔɌ-

ɏəɚɝɞɔɖɟ əɌ ɝɚɎɜɑɘɑəəɚɘ ɟɜɚɎəɑ. Ȼɚ ɩɞɚɕ ɛɜɔ-

ɣɔəɑ ɝɞɚɔɞ ɛɚɎɞɚɜɔɞɨ: əɑɚɍɡɚɐɔɘɌ ɖɚɘɛɗɑɖɝəɌɫ 

ɖɗɔəɔɖɚ-ɗɟɣɑɎɌɫ ɐɔɌɏəɚɝɞɔɖɌ Ɏəɑɗɬɏɚɣəɚɏɚ ɞɟ-

ɍɑɜɖɟɗɬɓɌ Ɏ ɚɍɥɑɕ ɗɑɣɑɍəɚɕ ɝɑɞɔ, ɏɐɑ ɝɚɎɜɑɘɑə-

əɧɑ ɍɚɗɨəɔɢɧ, ɖɗɔəɔɣɑɝɖɔɑ ɔəɝɞɔɞɟɞɧ ɔ ɢɑə-

ɞɜɧ ɤɔɜɚɖɚɏɚ ɛɜɚɠɔɗɫ ɜɌɝɛɚɗɌɏɌɪɞ ɘəɚɏɚ-

ɏɜɌəəɧɘ ɛɚɎɝɑɐəɑɎəɧɘ ɚɛɧɞɚɘ ɔ ɚɍɚɜɟɐɚɎɌəɔ-

ɑɘ, ɖɚɞɚɜɚɏɚ ɛɚɖɌ əɑɐɚɝɞɌɞɚɣəɚ Ɏ ɛɜɚɞɔɎɚɞɟ-

ɍɑɜɖɟɗɬɓəɧɡ ɟɣɜɑɒɐɑəɔɫɡ ɝɞɜɌəɧ. Ⱥɝɚɍɚ ɝɗɑɐɟ-

ɑɞ ɚɞɘɑɞɔɞɨ əɧəɑɤəɑɑ ɎɚɓɜɌɝɞɌəɔɑ ɐɚɗɔ ɝɚɣɑ-

ɞɌəɔɫ ɞɟɍɑɜɖɟɗɬɓɌ ɗɬɏɖɔɡ ɔ Ɏəɑɗɬɏɚɣəɚɏɚ ɞɟɍɑɜ-

ɖɟɗɬɓɌ, ɚɍɟɝɗɚɎɗɑəəɚɕ ɝəɔɒɑəɔɑɘ ɔɘɘɟəɚɗɚɏɔ-

ɣɑɝɖɚɕ ɜɑɌɖɞɔɎəɚɝɞɔ ɚɜɏɌəɔɓɘɌ, ɗɑɖɌɜɝɞɎɑəəɚɕ 

ɜɑɓɔɝɞɑəɞəɚɝɞɨɪ Ɏɚɓɍɟɐɔɞɑɗɫ ɔ ɝɚɣɑɞɌəɔɑɘ ɩɞɚ-

ɏɚ ɓɌɍɚɗɑɎɌəɔɫ ɝ ȮȴɃ-ɔəɠɑɖɢɔɑɕ. 

  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɝɚɎɜɑɘɑəəɧɕ ɖɚɘɛɗɑɖɝ 

ɗɟɣɑɎɧɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (ɞɜɌɐɔɢɔɚəəɌɫ 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɞɚɘɚɝɔəɞɑɓ, ȿȳȰ, ȸȽȶȾ, ȸȼȾ, 

ɜɌɐɔɚəɟɖɗɔɐəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɔ ɐɜɟɏɔɑ) ɛɚɓɎɚ-

ɗɫɑɞ ɐɚɝɞɔɏɌɞɨ əɌɔɗɟɣɤɑɏɚ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ 

ɩɠɠɑɖɞɌ ɛɜɔ ɔɡ ɜɌɢɔɚəɌɗɨəɚɘ ɔɝɛɚɗɨɓɚɎɌəɔɔ.  
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ȮȺȳȸȺȲȹȺȽȾȴ ȶȺȸȻɈɊȾȱȼȹȺȵ ȾȺȸȺȯȼȬɀȴȴ Ȯ ȰȴȬȯȹȺȽȾȴȶȱ  

ȽȻȺȹȾȬȹȹȺȵ ȹȬȳȺȷȴȶȮȺȼȱȴ 
 

ȮɗɌɝɚɎɌ ȸ.ȸ.1,2, ȻɔɝɖɟəɚɎ ȴ.Ƚ.1,2, ȮɗɌɝɚɎɌ ȷ.Ȯ.1 

 
ɛɚəɞɌəəɌɫ əɌɓɌɗɨəɌɫ ɗɔɖɎɚɜɑɫ (Ƚȹȷ) ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ, 

əɚ ɐɔɌɏəɚɝɞɔɖɌ ɑɑ ɌɖɞɟɌɗɨəɌ Ɏ ɛɜɌɖɞɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɎɜɌɣɑɕ-ɜɔəɚɗɚɏɚɎ ɔ 

ɜɑəɞɏɑəɚɗɚɏɚɎ. ɉɞɌ ɛɌɞɚɗɚɏɔɫ ɓəɌɣɔɞɑɗɨəɚ ɝəɔɒɌɑɞ ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɛɌɢɔɑəɞɚɎ, 

ɎɧɓɧɎɌɫ ɎɑɝɨɘɌ ɝɑɜɨɑɓəɧɑ ɚɝɗɚɒəɑəɔɫ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ Ƚȹȷ, ɛɚɘɔɘɚ ɎɔɓɟɌɗɨəɚɕ ɔ ɩə-

ɐɚɝɖɚɛɔɣɑɝɖɚɕ ɜɔəɚɝɖɚɛɔɔ, ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ) Ɏ ɌɖɝɔɌɗɨəɚɕ 

ɔ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɫɡ. Ȼɚ ɐɌəəɧɘ ȶȾ ɛɜɑɐɛɚɝɧɗɖɌɘɔ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ Ƚȹȷ ɫɎɗɫ-

ɪɞɝɫ ɝɗɑɐɟɪɥɔɑ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ: əɔɓɖɚɑ ɜɌɝ-

ɛɚɗɚɒɑəɔɑ ɚɍɚəɫɞɑɗɨəɚɕ ɫɘɖɔ, Ɍɝɔɘɘɑɞɜɔɣəɚɑ ɛɚɗɚɒɑəɔɑ ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ, ɝɚ-

ɛɜɚɎɚɒɐɌɪɥɑɑɝɫ ɑɑ ɟɓɟɜɌɢɔɑɕ, Ɍ ɞɌɖɒɑ əɌɗɔɣɔɑ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚɗɚɏɔɔ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɛɌɓɟɡ ɔ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ. Ȼɚɗɟɣɑəəɟɪ ɛɜɔ ȶȾ ɔəɠɚɜɘɌɢɔɪ əɑɚɍɡɚɐɔɘɚ 

ɟɣɔɞɧɎɌɞɨ ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɞɌɖɞɔɖɔ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ 

Ƚȹȷ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɔ ɞɑɣɑəɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: əɌɓɌɗɨəɌɫ ɗɔɖɎɚɜɑɫ, ɜɑɤɑɞɣɌɞɌɫ ɖɚɝɞɨ, ɖɚɘɛɨɪɞɑɜəɌɫ 

ɞɚɘɚɏɜɌɠɔɫ, ɚɖɚɗɚəɚɝɚɎɧɑ ɛɌɓɟɡɔ. 

 

COMPUTED TOMOGRAPHY IN THE DIAGNOSIS OF SPONTANEOUS  

CEREBROSPINAL FLUID RHINORRHEA 

 

Vlasova M.M. 1,2, Piskunov I.S.1,2, Vlasova L.V.1 
 

pontaneous cerebrospinal  fluid   (CSF) rhinorrhea occurs rarely, however its diagn o-

sis is relevant for radiology and rhinology practice. This condition decreases p atientsõ 

quality of life, causing severe complications. Rhinoscopy and computed  tomo graphy 

(CT) in axial and coronal projections are used to make the diagnosis. CT demo nstrates the 

anatomical features of ethmoid bone which may cause spontaneous CSF rhino r rhea: low 

position of the olfactory pit, asymmetric position of cribriform plate  and its usuration, 

comorbid sinus diseases and bone destruction. CT gives important information for su rgical 

treatment planning and making the prognosis.  

 
Keywords: cerebrospinal fluid rhinorrhea, ethmoid bone, computed tomogr a-

phy, paranasal sinuses.  
 

 
 

 

ɝɞɑɣɑəɔɑ ɢɑɜɑɍɜɚɝɛɔəɌɗɨəɚɕ ɒɔɐɖɚɝɞɔ 

(ɗɔɖɎɚɜɌ) ɔɓ ɐɑɠɑɖɞɚɎ Ɏ ɖɚɝɞɫɡ ɣɑɜɑɛɌ ɔ 

ɞɎɑɜɐɚɕ ɘɚɓɏɚɎɚɕ ɚɍɚɗɚɣɖɑ Ɏɜɚɒɐɬəəɚ-

ɏɚ ɡɌɜɌɖɞɑɜɌ ɔɗɔ ɚɍɜɌɓɚɎɌɎɤɔɡɝɫ ɎɝɗɑɐɝɞɎɔɑ 

ɜɌɓəɧɡ ɠɌɖɞɚɜɚɎ əɑɞɜɌɎɘɌɞɔɣɑɝɖɚɕ ɩɞɔɚɗɚɏɔɔ 

əɚɝɔɞ əɌɓɎɌəɔɑ ɝɛɚəɞɌəəɚɕ ɗɔɖɎɚɜɑɔ. Ȼɚɝɗɑɐ-

əɫɫ ɘɚɒɑɞ ɍɧɞɨ ɛɚɝɞɚɫəəɚɕ ɔɗɔ ɛɑɜɔɚɐɔɣɑ-

ɝɖɚɕ, ɖɌɛɑɗɨəɚɕ ɔɗɔ ɝɞɜɟɕəɚɕ. ȿɝɔɗɑəɔɑ ɗɔɖɎɚ-

ɜɑɔ Ɏɚɓɘɚɒəɚ ɛɜɔ ɔɓɘɑəɑəɔɔ ɛɚɗɚɒɑəɔɫ ɏɚɗɚ-

Ɏɧ, əɌɞɟɒɔɎɌəɔɔ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɝɛɚə-

ɞɌəəɌɫ ɗɔɖɎɚɜɑɫ ɍɧɎɌɑɞ ɝɖɜɧɞɚɕ, ɔ ɝɛɔəəɚɘɚɓ-

ɏɚɎɌɫ ɒɔɐɖɚɝɞɨ ɓɌɞɑɖɌɑɞ Ɏ əɚɝɚɏɗɚɞɖɟ. Ȯ ɓɌɎɔ-

ɝɔɘɚɝɞɔ ɚɞ ɘɑɝɞɌ ɔɝɞɑɣɑəɔɫ ɝɛɔəəɚɘɚɓɏɚɎɚɕ 

ɒɔɐɖɚɝɞɔ ɔɓ ɛɚɗɚɝɞɔ ɣɑɜɑɛɌ ɜɌɓɗɔɣɌɪɞ əɑ-

ɝɖɚɗɨɖɚ ɎɔɐɚɎ ɝɛɚəɞɌəəɚɕ ɗɔɖɎɚɜɑɔ: əɌɓɌɗɨ-

əɟɪ, ɟɤəɟɪ ɔ ɚɜɍɔɞɌɗɨəɟɪ. 

Ȼɚ ɐɌəəɧɘ ȻɔɝɖɟəɚɎɌ ȴ.Ƚ., ȻɔɝɖɟəɚɎɌ 

Ȯ.Ƚ. (2005) ɝɛɚəɞɌəəɌɫ əɌɓɌɗɨəɌɫ ɗɔɖɎɚɜɑɫ 

ɝɣɔɞɌɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɜɑɐɖɔɘ ɓɌɍɚɗɑɎɌəɔɑɘ, 

ɝɚɝɞɌɎɗɫɪɥɔɘ 3-4% ɚɞ Ɏɝɑɡ ɝɗɟɣɌɑɎ əɌɓɌɗɨəɚɕ 

ɗɔɖɎɚɜɑɔ [1]. Ȯ ɗɔɞɑɜɌɞɟɜɑ ɔɘɑɑɞɝɫ əɑɍɚɗɨɤɚɑ 

ɣɔɝɗɚ ɝɚɚɍɥɑəɔɕ, ɚɍɚɍɥɌɪɥɔɡ ɚɛɧɞ əɌɍɗɪɐɑ-

əɔɫ ɓɌ ɍɚɗɨəɧɘɔ ɝ Ƚȹȷ: ɞɌɖ ɜɫɐ ɔəɚɝɞɜɌəəɧɡ 

ɟɣɑəɧɡ ɝɣɔɞɌɑɞ Ƚȹȷ ɝɔɘɛɞɚɘɚɘ ɔɐɔɚɛɌɞɔɣɑ-

Ƚ 

S 

ȴ 

ȺȼȴȯȴȹȬȷɈȹȬɋ ȽȾȬȾɈɋ 
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ɝɖɚɕ Ɏəɟɞɜɔɣɑɜɑɛəɚɕ ɏɔɛɑɜɞɑəɓɔɔ [2]; Ɏ ɐɜɟɏɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ Ɏ ɖɌɣɑɝɞɎɑ ɔəɚɕ ɩɞɔɚɗɚɏɔɣɑɝɖɚɕ 

ɛɜɔɣɔəɧ ɟɐɑɗɫɑɞɝɫ ɎəɔɘɌəɔɑ ɐɑɠɑɖɞɌɘ ɜɑɤɑɞ-

ɣɌɞɚɕ ɖɚɝɞɔ ɔ ɖɗɔəɚɎɔɐəɚɕ ɛɌɓɟɡɔ [3]. ȺɐəɌɖɚ 

ɛɜɔəɫɞɚ ɝɣɔɞɌɞɨ, ɣɞɚ ɐɚɝɞɚɎɑɜəɟɪ ɛɜɔɣɔəɟ ɑɑ 

ɎɚɓəɔɖəɚɎɑəɔɫ ɟɝɞɌəɚɎɔɞɨ əɑɎɚɓɘɚɒəɚ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɎɑɝɞɔ ɐɑɞɌɗɨəɧɕ ɌəɌɗɔɓ ɜɑɓɟɗɨɞɌɞɚɎ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ ɛɌɢɔɑəɞɚɎ ɝ Ƚȹȷ, 

ɚɢɑəɔɞɨ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɔ ɔɡ Ɏɚɓɘɚɒəɚɑ Ɏɗɔɫəɔɑ əɌ 

ɜɌɓɎɔɞɔɑ ɝɛɚəɞɌəəɚɕ ɗɔɖɎɚɜɑɔ, ɚɢɑəɔɞɨ ɝɚɝɞɚ-

ɫəɔɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ ɔ 

ɛɌɞɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ Ɏ əɔɡ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

ȹɌɘɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 42  ɛɌɢɔɑəɞɚɎ  ɝ 

əɌɗɔɣɔɑɘ Ƚȹȷ, əɌɡɚɐɔɎɤɔɡɝɫ əɌ ɗɑɣɑəɔɔ Ɏ ɚɞ-

ɐɑɗɑəɔɔ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ȶɟɜɝɖɚɕ ɚɍɗɌɝɞ-

əɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɍɚɗɨəɔɢɧ ɏ. ȶɟɜɝɖɌ Ɏ ɛɑɜɔɚɐ ɝ 

2000 ɛɚ 2013 ɏɏ.  ȴɓ əɔɡ  ɍɧɗɚ 37 ɒɑəɥɔə Ɏ 

ɎɚɓɜɌɝɞɑ ɚɞ 37 ɐɚ 66 ɗɑɞ, 5  ɘɟɒɣɔə Ɏ ɎɚɓɜɌɝɞɑ 

ɚɞ 34 ɐɚ 66 ɗɑɞ. ȴɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɎɚɐɔɗɔɝɨ Ɏ 

ɌɖɝɔɌɗɨəɚɕ ɔ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɫɡ ɝ ɞɚɗɥɔ-

əɚɕ ɝɜɑɓɌ 0,625-3 ɘɘ. 

ȼɑɓɟɗɨɞɌɞɧ ɔ ɚɍɝɟɒɐɑəɔɑ. 

Ȼɜɔ ɌəɌɗɔɓɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔɓɚɍɜɌɒɑ-

əɔɕ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɝɗɑɐɟɪ-

ɥɌɫ ɌəɌɞɚɘɔɣɑɝɖɌɫ ɚɝɚɍɑəəɚɝɞɨ ɝɞɜɚɑəɔɫ ɝɔɞɚ-

Ɏɔɐəɚɕ ɛɗɌɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ: əɔɓɖɚɑ 

ɜɌɝɛɚɗɚɒɑəɔɑ ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɚɎ ɑɑ (ɚɗɨɠɌɖ-

ɞɚɜəɚɕ ɫɘɖɔ) ɚɞəɚɝɔɞɑɗɨəɚ ɗɌɞɑɜɌɗɨəɧɡ (ɩɞɘɚ-

ɔɐɌɗɨəɚɕ ɫɘɖɔ) (ȼɔɝ. 1).  

P. Keros (1965) Ɏɧɐɑɗɫɗ ɞɜɔ ɞɔɛɌ ɜɌɝɛɚ-

ɗɚɒɑəɔɫ lamina cribrosa: Ɏɧɝɚɖɚɑ ɛɚɗɚɒɑəɔɑ ð 

ɜɑɤɑɞɣɌɞɌɫ ɛɗɌɝɞɔəɖɌ əɔɒɑ ɖɜɧɤɔ ɜɑɤɑɞɣɌɞɚ-

ɏɚ ɗɌɍɔɜɔəɞɌ əɌ 1-3 ɘɘ; ɝɜɑɐəɑɑ ð əɌ 4-7 ɘɘ; 

əɔɓɖɚɑ ð əɌ 8-16 ɘɘ [4]. ȺɐəɌɖɚ ɩɞɔ ɔɓɘɑɜɑəɔɫ 

ɛɜɚɎɚɐɔɗɔɝɨ ɚɞəɚɝɔɞɑɗɨəɚ ɗɌɞɑɜɌɗɨəɚɏɚ ɖɜɌɫ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɝɟɥɑɝɞɎɑəəɚɑ ɓəɌɣɑəɔɑ əɌ 

ɚɍɦɑɖɞɔɎəɚɝɞɨ ɚɢɑəɖɔ ɏɗɟɍɔəɧ ɚɗɨɠɌɖɞɚɜəɚɕ 

ɫɘɖɔ ɛɜɔ ɞɌɖɚɘ ɝɛɚɝɚɍɑ ɔɓɘɑɜɑəɔɫ ɚɖɌɓɧɎɌɗɚ 

ɚɍɥɑɑ əɌɛɜɌɎɗɑəɔɑ ɡɚɐɌ ɝɑɞɣɌɞɚɕ ɛɗɌɝɞɔəɖɔ 

(ɏɚɜɔɓɚəɞɌɗɨəɚɑ ɔɗɔ ɖɚɝɚɑ). ȸɧ ɒɑ ɔɓɘɑɜɫɗɔ 

ɏɗɟɍɔəɟ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ ɚɞ ɗɔəɔɔ, ɖɚɞɚɜɌɫ 

ɝɚɑɐɔəɫɑɞ ɘɑɐɔɌɗɨəɧɑ ɖɜɌɫ ɩɞɘɚɔɐɌɗɨəɚɕ ɫɘɖɔ 

ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ ɐɚ ɘɌɖɝɔɘɌɗɨəɚ əɔɒəɑɕ 

ɞɚɣɖɔ ɚɍɚəɫɞɑɗɨəɚɕ ɫɘɖɔ (ȼɔɝ. 2).   

ȿ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ ɝ Ƚȹȷ əɌɘɔ ɎɧɫɎɗɑəɚ 

əɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ ð  əɌ 

7,2Ñ1,8 ɘɘ əɔɒɑ ɟɜɚɎəɫ ɩɞɘɚɔɐɌɗɨəɚɕ. Ȯ ɐɑɝɫ-

ɞɔ ɝɗɟɣɌɫɡ ɚɍɜɌɞɔɗɚ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ Ɍɝɔɘ-

ɘɑɞɜɔɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɝɑɞɣɌɞɚɕ ɛɗɌɝɞɔəɖɔ, 

ɛɜɔɣɑɘ ɗɚɖɌɗɔɓɌɢɔɫ əɌɓɚɗɔɖɎɚɜɑɔ ɝɚɚɞɎɑɞɝɞɎɚ-

ɎɌɗɌ ɝɞɚɜɚəɑ ɍɚɗɑɑ əɔɓɖɚɏɚ ɛɚɗɚɒɑəɔɫ ɚɗɨɠɌɖ-

ɞɚɜəɚɕ ɫɘɖɔ. (ȼɔɝ. 3). Ȯ 21 ɝɗɟɣɌɑ əɌɍɗɪɐɌɗɌɝɨ 

ɟɓɟɜɌɢɔɫ ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ əɌ ɛɜɚɞɫɒɑəɔɔ 

ɚɞ 1 ɐɚ 5 ɘɘ.  Ȱɑɠɑɖɞ ɣɌɥɑ ɗɚɖɌɗɔɓɚɎɌɗɝɫ  Ɏ 

ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɛɜɚɐɧɜɫɎɗɑəəɚɕ ɛɗɌɝɞɔə-

ɖɔ (Ɏ ɚɍɗɌɝɞɔ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ).  

ȿ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ (ɍɚɗɨəɚɕ Ȭ., 34 

ɗɑɞ) Ƚȹȷ ɎɚɓəɔɖɗɌ ɛɚɝɗɑ ɜɌɐɔɖɌɗɨəɚɕ ɩəɐɚɝɖɚ-

ɛɔɣɑɝɖɚɕ ɚɛɑɜɌɢɔɔ ɛɚ ɛɚɎɚɐɟ ɛɜɌɎɚɝɞɚɜɚəəɑɏɚ 

ɛɚɗɔɛɚɓəɚɏɚ ɛɚɗɔɝɔəɟɝɔɞɌ. ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɑ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɚɞɝɟɞɝɞɎɔɑ ɜɑɓɑɢɔɜɚɎɌə-

əɧɡ Ɏ ɡɚɐɑ ɚɛɑɜɌɢɔɔ ɛɑɜɑɐəɑɏɚ ɖɚəɢɌ ɝɜɑɐəɑɕ 

əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɔ ɚɞɐɑɗɨəɧɡ ɘɑɒɖɗɑɞɚɣəɧɡ 

ɛɑɜɑɏɚɜɚɐɚɖ ɛɑɜɑɐəɔɡ ɫɣɑɑɖ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔ-

ɜɔəɞɌ. Ȼɜɔ ɩɞɚɘ ɚɞɘɑɣɌɗɝɫ ɝɗɑɐɟɪɥɔɕ ɎɌɜɔɌəɞ 

ɌəɌɞɚɘɔɣɑɝɖɚɏɚ   ɝɞɜɚɑəɔɫ   ɜɑɤɑɞɣɌɞɚɕ   ɖɚɝɞɔ  

 

ȼɔɝ. 1. 

 

ȼɔɝ. 2. 

ȼɔɝ. 1.  ȶȾ ɣɑɜɑɛɌ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ əɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɗɨɠɌɖɞɚɜəɚɕ 

ɫɘɖɔ ɝ ɚɍɑɔɡ ɝɞɚɜɚə (ɝɞɜɑɗɖɔ). 

ȼɔɝ. 2.  ȶȾ ɣɑɜɑɛɌ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ. 

Ⱥɜɔɑəɞɔɜɧ ɐɗɫ ɔɓɘɑɜɑəɔɫ ɏɗɟɍɔəɧ ɚɗɨɠɌɖɞɚɜəɚɕ 

ɫɘɖɔ: ɗɔəɔɫ, ɝɚɑɐɔəɫɪɥɌɫ ɘɑɐɔɌɗɨəɧɑ ɖɜɌɫ ɩɞɘɚɔ-

ɐɌɗɨəɚɕ ɫɘɖɔ; ɝɞɜɑɗɖɌɘɔ ɚɍɚɓəɌɣɑəɧ ɘɌɖɝɔɘɌɗɨəɚ 

əɔɒəɔɑ ɞɚɣɖɔ ɚɍɚəɫɞɑɗɨəɧɡ ɫɘɚɖ. 
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ɝɛɜɌɎɌ: ɛɑɜɑɐəɫɫ ɫɣɑɕɖɌ ɟ ɚɝəɚɎɌəɔɫ ɝɜɑɐəɑɕ 

əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɜɌɝɛɜɚɝɞɜɌəɫɗɌɝɨ ɖɜɌəɔɌɗɨ-

əɚ ɔ ɎəɑɐɜɫɗɌɝɨ Ɏ ɓɌɐəɔɑ ɚɞɐɑɗɧ ɗɚɍəɚɕ Ɏɚɜɚə-

ɖɔ, Ɏ əɑɕ əɌɍɗɪɐɌɗɌɝɨ ɟɞɚɗɥɑəəɌɫ ɝɗɔɓɔɝɞɌɫ ɔ 

ɏɚɜɔɓɚəɞɌɗɨəɧɕ ɟɜɚɎɑəɨ ɒɔɐɖɚɝɞɔ. ȶɜɚɘɑ ɞɚɏɚ, 

ɔɘɑɗɝɫ ɟɓɖɔɕ ɖɚɝɞəɧɕ ɐɑɠɑɖɞ (əɑ ɍɚɗɑɑ 1 ɘɘ) 

ɍɚɖɚɎɚɏɚ ɝɖɌɞɌ ɚɍɚəɫɞɑɗɨəɚɕ ɫɘɖɔ ɝɛɜɌɎɌ əɌ 

ɟɜɚɎəɑ ɓɌɐəɑɏɚ ɖɚəɢɌ ɛɑɞɟɤɔəɚɏɚ ɏɜɑɍəɫ, ɚɞ-

ɖɜɧɎɌɪɥɔɕɝɫ Ɏ ɚɛɔɝɌəəɟɪ Ɏɧɤɑ ɫɣɑɕɖɟ ɗɚɍ-

əɚɕ Ɏɚɜɚəɖɔ. ȻɑɜɛɑəɐɔɖɟɗɫɜəɌɫ ɔ ɝɑɞɣɌɞɌɫ 

ɛɗɌɝɞɔəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɍɧɗɔ ɟɓɟɜɔɜɚɎɌəɧ 

ɛɚɗɔɛɌɘɔ ɝ əɌɗɔɣɔɑɘ ɟɣɌɝɞɖɚɎ ɛɑɜɔɚɝɞɌɗɨəɚɏɚ 

ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ ɗɚɖɌɗɨəɚɑ 

ɜɌɓɜɟɤɑəɔɑ ɛɑɜɑɏɚɜɚɐɚɖ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔə-

ɞɌ ɚɞ ɐɌɎɗɑəɔɫ ɛɚɗɔɛɌɘɔ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɛɚɗɔ-

ɛɚɓəɧɕ ɛɜɚɢɑɝɝ ɛɜɔɎɑɗ ɖ ɜɌɓɜɟɤɑəɔɪ ɝɞɜɟɖɞɟɜ 

ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ, ɝɑɞɣɌɞɌɫ ɛɗɌɝɞɔəɖɌ Ɏ ɚɍɗɌ-

ɝɞɔ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ ɍɧɗɌ ɟɓɟɜɔɜɚɎɌəɌ ɛɚ-

ɗɔɛɌɘɔ, ɖɚɞɚɜɧɑ ɞɌɘɛɚəɔɜɚɎɌɗɔ ɚɍɜɌɓɚɎɌɎɤɔ-

ɑɝɫ ɐɑɠɑɖɞɧ ɖɚɝɞɔ, Ɍ ɛɚɝɗɑ ɛɚɗɔɛɚɞɚɘɔɔ ɝɚɓɐɌ-

ɗɔɝɨ ɟɝɗɚɎɔɫ ɐɗɫ ɔɝɞɑɣɑəɔɫ ɗɔɖɎɚɜɌ (ȼɔɝ. 4 (Ɍ, 

ɍ)). 

ȿ ɚɐəɚɏɚ ɔɓ ɛɌɢɔɑəɞɚɎ (ɍɚɗɨəɌɫ Ƚ., 37 

ɗɑɞ) ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ Ɏ ɝɔɞɚɎɔɐ-

əɚɕ ɛɗɌɝɞɔəɖɑ ɝɛɜɌɎɌ Ɏ ɚɍɗɌɝɞɔ ɐəɌ ɚɗɨɠɌɖ-

ɞɚɜəɚɕ ɫɘɖɔ əɌ ɟɜɚɎəɑ ɝɜɑɐəɔɡ ɫɣɑɑɖ ɜɑɤɑɞɣɌ-

ɞɚɕ ɖɚɝɞɔ ɍɧɗ ɎɧɫɎɗɑə ɐɑɠɑɖɞ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 

ɐɚ 1,5 ɘɘ, ɣɑɜɑɓ ɖɚɞɚɜɧɕ ɘɑɒɐɟ əɚɝɚɎɚɕ ɛɑɜɑ-

ɏɚɜɚɐɖɚɕ ɔ Ɏɑɜɡəɑɕ əɚɝɚɎɚɕ ɜɌɖɚɎɔəɚɕ Ɏɧɝɞɟ-

ɛɌɗ ɟɣɌɝɞɚɖ ɘɫɏɖɚɞɖɌəəɚɕ ɛɗɚɞəɚɝɞɔ (ɩɞɘɚɔ-

ɐɌɗɨəɚɑ ɘɑəɔəɏɚɢɑɗɑ). Ȼɜɔ ɩɞɚɘ Ɏ ɛɜɌɎɚɕ ɖɗɔ-

əɚɎɔɐəɚɕ ɛɌɓɟɡɑ ɔ ɝɠɑəɚɩɞɘɚɔɐɌɗɨəɚɘ ɖɌɜ-

ɘɌəɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɚɝɨ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ 

ɗɔɖɎɚɜɌ (ȼɔɝ. 5 (Ɍ,ɍ)). 

Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɟɐɌɑɞɝɫ ɎɔɓɟɌɗɔɓɔ-

ɜɚɎɌɞɨ ɝɎɚɍɚɐəɚ ɔɝɞɑɖɌɪɥɔɕ ɗɔɖɎɚɜ ɣɑɜɑɓ ɐɑ-

ɠɑɖɞ ɝɔɞɚɎɔɐəɚɕ ɛɗɌɝɞɔəɖɔ, ɖɚɞɚɜɧɕ Ɏɧɏɗɫɐɔɞ 

ɖɌɖ ɗɔəɑɕəɚɕ ɠɚɜɘɧ ɟɣɌɝɞɚɖ ɍɚɗɑɑ əɔɓɖɚɕ 

ɛɗɚɞəɚɝɞɔ, ɣɑɘ ɚɖɜɟɒɌɪɥɌɫ ɝɗɔɓɔɝɞɌɫ ɚɍɚɗɚɣ-

ɖɌ.  

Ȯ ɞɑɡ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ əɑ ɚɛɜɑɐɑɗɫɗɔɝɨ ɐɑ-

ɠɑɖɞɧ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔɗɔ ɞɎɑɜɐɚɕ ɘɚɓɏɚɎɚɕ 

ɚɍɚɗɚɣɖɔ, ɘɧ ɐɔɌɏəɚɝɞɔɜɚɎɌɗɔ əɌɓɌɗɨəɟɪ ɗɔɖ-

Ɏɚɜɑɪ ɛɚ ɖɚɝɎɑəəɧɘ ɛɜɔɓəɌɖɌɘ: Ɏ əɑɖɚɞɚɜɧɡ 

ɝɗɟɣɌɫɡ ɖɚɝɞəɧɑ ɝɞɜɟɖɞɟɜɧ ɍɧɗɔ ɔɝɞɚəɣɑəɧ ɍɑɓ 

ɫɎəɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ; ɛɌɞɚɗɚɏɔɣɑ-

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.   ȶȾ ɣɑɜɑɛɌ. ȶɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ (Ɍ), ɌɖɝɔɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ (ɍ). 

ȭɚɗɨəɌɫ Ȭ., 34 ɏɚɐɌ. Ȼɑɜɑɐəɔɕ ɖɚəɑɢ ɝɜɑɐəɑɕ əɚɝɚɎɚɕ ɜɌɖɚɎɔəɧ ɝɛɜɌɎɌ ɚɞɝɟɞɝɞɎɟɑɞ ð ɝɚɝɞɚɫəɔɑ ɛɚɝɗɑ ɜɑɓɑɖ-

ɢɔɔ. Ƚɞɜɑɗɖɚɕ ɛɚɖɌɓɌəɧ ɟɣɌɝɞɖɔ ɛɑɜɔɚɝɞɌɗɨəɚɏɚ ɖɚɝɞɑɚɍɜɌɓɚɎɌəɔɫ ɔ ɛɚɗɔɛɧ. Ȼɑɜɑɏɚɜɚɐɖɔ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌ-

ɍɔɜɔəɞɌ ɗɚɖɌɗɨəɚ ɜɌɓɜɟɤɑəɧ, ɘɌɗɑəɨɖɚɕ ɝɞɜɑɗɖɚɕ ɚɍɚɓəɌɣɑə ɐɑɠɑɖɞ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ. 

 

ȼɔɝ. 3.   ȶȾ ɣɑɜɑɛɌ Ɏ ɖɚɜɚəɌɜəɚɕ ɛɜɚɑɖɢɔɔ. 

Ȭɝɔɘɘɑɞɜɔɣəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɗɨɠɌɖɞɚɜəɚɕ ɫɘɖɔ, 

ɍɚɗɑɑ əɔɓɖɚɑ əɌ ɝɞɚɜɚəɑ ɜɌɓɎɔɞɔɫ əɌɓɚɗɔɖɎɚɜɑɔ 

(ɝɞɜɑɗɖɌ). 
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ɝɖɚɑ ɝɚɐɑɜɒɔɘɚɑ ɗɔɖɎɚɜəɚɕ ɛɗɚɞəɚɝɞɔ ɚɛɜɑɐɑ-

ɗɫɗɚɝɨ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ Ɏ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɖɗɔ-

əɚɎɔɐəɧɡ ɛɌɓɟɡ ɔ ɝɠɑəɚɩɞɘɚɔɐɌɗɨəɧɡ ɖɌɜɘɌ-

əɌɡ, Ɍ ɞɌɖɒɑ Ɏ ɓɌɐəɔɡ ɫɣɑɕɖɌɡ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌ-

ɍɔɜɔəɞɌ, ɜɑɒɑ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɛɌɓɟɡɌɡ. 

ȹɌɔɍɚɗɑɑ ɚɞɣɑɞɗɔɎɚ ɩɞɚ ɎɧɫɎɗɫɑɞɝɫ ɛɜɔ Ɏɧɛɚɗ-

əɑəɔɔ ɐɔəɌɘɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ: ɝɜɌɓɟ ɛɜɔ 

ɛɚɝɞɟɛɗɑəɔɔ ɛɌɢɔɑəɞɌ Ɏ ɚɞɐɑɗɑəɔɑ ɔ ɝɛɟɝɞɫ 10-

20 ɘɔəɟɞ ɛɚɝɗɑ ɛɑɜɎɔɣəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ (ɛɌ-

ɢɔɑəɞ əɌɡɚɐɔɞɝɫ Ɏɝɑ ɩɞɚ Ɏɜɑɘɫ Ɏ ɏɚɜɔɓɚəɞɌɗɨ-

əɚɘ ɛɚɗɚɒɑəɔɔ əɌ ɝɞɚɗɑ),  ɖɚɗɔɣɑɝɞɎɚ ɒɔɐɖɚ-

ɝɞɔ, ɔɘɑɪɥɑɕ ɛɗɚɞəɚɝɞɨ ɗɔɖɎɚɜɌ, Ɏ Ɏɧɤɑ ɟɖɌ-

ɓɌəəɧɡ ɛɌɓɟɡɌɡ ɎɚɓɜɌɝɞɌɑɞ. ȴɝɞɑɣɑəɔɑ ɗɔɖɎɚɜɌ 

ɘɚɒɑɞ ɛɜɚɔɝɡɚɐɔɞɨ ɖɌɖ əɌ ɠɚəɑ ɎɚɝɛɌɗɔɞɑɗɨ-

əɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡɌɡ, ɞɌɖ ɔ 

ɛɜɔ ɚɞɝɟɞɝɞɎɔɔ ɞɌɖɚɎɧɡ. 

ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɔəɐɔɎɔɐɟɌɗɨəɧɑ ɌəɌɞɚ-

ɘɔɣɑɝɖɔɑ ɚɝɚɍɑəəɚɝɞɔ ɝɞɜɚɑəɔɫ ɜɑɤɑɞɣɌɞɚɕ 

ɖɚɝɞɔ (əɔɓɖɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɚɍɚəɫɞɑɗɨəɚɕ ɫɘ-

ɖɔ, Ɍɝɔɘɘɑɞɜɔɣəɚɑ ɛɚɗɚɒɑəɔɑ ɝɔɞɚɎɔɐəɚɕ ɛɗɌ-

ɝɞɔəɖɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɑɑɝɫ ɑɑ ɟɓɟɜɌɢɔɑɕ) ɫɎ-

ɗɫɪɞɝɫ ɚɐəɔɘ ɔɓ ɛɜɑɐɜɌɝɛɚɗɌɏɌɪɥɔɡ ɠɌɖɞɚɜɚɎ 

ɐɗɫ ɜɌɓɎɔɞɔɫ ɝɛɚəɞɌəəɚɕ ɩɞɘɚɔɐɌɗɨəɚɕ əɌɓɚ-

ɗɔɖɎɚɜɑɔ. Ȯɧɤɑɛɑɜɑɣɔɝɗɑəəɧɑ ɚɝɚɍɑəəɚɝɞɔ 

ɝɞɜɚɑəɔɫ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɝɗɑɐɟɑɞ ɟɣɔɞɧɎɌɞɨ 

ɛɜɔ ɛɗɌəɔɜɚɎɌəɔɔ ɞɌɖɞɔɖɔ ɚɛɑɜɌɞɔɎəɚɏɚ ɗɑɣɑ-

əɔɫ ɟ ɛɌɢɔɑəɞɚɎ ɝɚ Ƚȹȷ ɔ ɝɚɛɟɞɝɞɎɟɪɥɑɕ ɛɌɞɚ-

ɗɚɏɔɑɕ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ (ɛɚɗɔɛɚɓəɧɘ ɛɚɜɌ-

ɒɑəɔɑɘ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ), ɩɞɘɚɔɐɌɗɨəɧɘ ɘɑ-

əɔəɏɚɢɑɗɑ.  
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əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɍɗɑɘɌ ɛɚɎɜɑɒɐɑəɔɕ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɑ ɞɑɜɫɑɞ 

ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ. ɂɑɗɨɪ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ ɝɜɌɎəɑəɔɑ ɘɑɞɚɐɚɎ ɗɟɣɑ-

Ɏɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɞɜɌɎɘ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ ɐɚ- ɔ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɌɡ. Ȯ ɜɌɘɖɌɡ ɐɌəəɚɕ ɜɌɍɚɞɧ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 45 ɛɌɢɔɑəɞɚɎ, ɛɚɝɞɟɛɔɎɤɔɡ əɌ 1-3 

ɝɟɞɖɔ ɛɚɝɗɑ ɞɜɌɎɘɧ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. Ȯɝɑɘ ɛɚɝɞɜɌɐɌɎɤɔɘ ɍɧɗ ɛɜɚɎɑɐɑə ɖɚɘɛɗɑɖɝ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɎɖɗɪɣɌɪɥɔɕ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɛɌ ɔ 

ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ əɌ 1-14 ɐɑəɨ 

ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɛɌ ɔ ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

əɌ ɝɜɚɖɌɡ ɐɚ 10 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌɢɔɔ.  Ⱥɞɘɑɣɑəɚ, ɣɞɚ ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ 

əɑ ɞɚɗɨɖɚ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɚɍɦɑɘɌ ɛɚɜɌɒɑəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ ɛɜɔ ɞɜɌɎɘɌɡ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, əɚ ɞɌɖɒɑ ɔ ɖɜɌɕəɑ ɎɌɒəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚɗɒəɚ ɛɜɚɎɚɐɔɞɨɝɫ Ɏ ɚɛɜɑɐɑɗɑə-

əɧɑ ɝɜɚɖɔ ɔ ɔɘɑɞɨ ɔəɐɔɎɔɐɟɌɗɨəɧɕ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ ɛɚɐɡɚɐ ɐɗɫ ɔɝɖɗɪɣɑəɔɫ Ɏɚɓ-

ɘɚɒəɧɡ ɐɌɗɨəɑɕɤɔɡ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑɠɚɜɘɌɢɔɕ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ȸȽȶȾ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɛɌ, ɞɜɌɎɘɌ 

ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɑ ɐɑɠɚɜɘɌɢɔɔ. 

 

THE RADIOLOGY OF MIDFACE TRAUMA 
 

Pavlova O.Yu. 1, Serova  N.S.1, Medvedev  Yu.A.2, Petruk P. S.2 

 
owadays the problem of midface trauma retains its relevance and significance. The 

aim of this study was to compare pre - and postoperative head radiography and 

MSCT scan in patients with midface trauma. A total of 45 patients with midface 

trauma were admitted to the hospital on 1 -3 day after the injury. Preoperative head radio g-

raphy and MSCT scan were performed within f irst 14 days of admission. Postoperative head 

X-ray and MSCT images were obtained within 10 days after the surgery. The study has 

proved that head MSCT scan is the best choice for analysis of postoperative effects after s e-

vere midface trauma. It should be performed in certain time limits and have individual 

standardized a pproach in order to exclude possible posttraumatic deformities.  

 
Keywords : MSCT, head radiography, midface trauma, posttraumatic deform i-

ties.  

 
 
 

 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɜɚɍɗɑɘɌ ɛɚɎɜɑɒɐɑ-

əɔɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ əɑ 

ɞɑɜɫɑɞ ɝɎɚɑɕ ɌɖɞɟɌɗɨəɚɝɞɔ - ɓɌ ɛɜɚɤɑɐ-

ɤɔɑ 10 ɗɑɞ ɖɚɗɔɣɑɝɞɎɚ ɞɜɌɎɘ ɐɌəəɚɕ ɚɍɗɌɝɞɔ 

ɟɎɑɗɔɣɔɗɚɝɨ Ɏ 2,4 ɜɌɓɌ [1],  Ɍ ɞɔɛ ɔ ɝɞɜɟɖɞɟɜɌ 

ɛɚɎɜɑɒɐɑəɔɕ ɝɞɌɗɔ əɚɝɔɞɨ ɍɚɗɑɑ ɝɗɚɒəɧɕ ɔ 

ɞɫɒɑɗɧɕ ɡɌɜɌɖɞɑɜ. ɉɞɚ ɚɍɦɫɝəɫɑɞɝɫ ɚɍɤɔɜəɧɘ 

ɔ ɝɚɣɑɞɌəəɧɘ ɡɌɜɌɖɞɑɜɚɘ ɛɚɎɜɑɒɐɑəɔɕ ɐɌəəɚɕ 

ɚɍɗɌɝɞɔ ɎɝɗɑɐɝɞɎɔɑ ɟɎɑɗɔɣɑəɔɫ ɟɐɑɗɨəɚɏɚ ɎɑɝɌ 

ɍɧɞɚɎɧɡ, ɞɜɌəɝɛɚɜɞəɧɡ, ɎɓɜɧɎəɧɡ ɔ ɚɏəɑ-

ɝɞɜɑɗɨəɧɡ ɜɌə [2, 8]. Ƚɜɑɐɔ ɛɚɝɞɜɌɐɌɎɤɔɡ ɛɜɑ-

ɚɍɗɌɐɌɪɞ ɗɔɢɌ ɞɜɟɐɚɝɛɚɝɚɍəɚɏɚ ɎɚɓɜɌɝɞɌ (Ɏ 

ɛɜɚɘɑɒɟɞɖɑ ɚɞ 20 ɐɚ 50 ɗɑɞ), ɣɞɚ ɞɌɖɒɑ ɟɖɌɓɧ-

ɎɌɑɞ əɌ ɎɌɒəɚɝɞɨ ɛɜɚɍɗɑɘɧ, ɞɌɖ ɖɌɖ ɔəɎɌɗɔɐɔ-

ɓɌɢɔɫ ɛɜɔ ɐɌəəɚɘ Ɏɔɐɑ ɞɜɌɎɘ ɐɚɝɞɔɏɌɑɞ 23,5 % 

[3].  Ƀɑɜɑɛəɚ-ɗɔɢɑɎɧɑ ɛɑɜɑɗɚɘɧ ɝɚɝɞɌɎɗɫɪɞ 

ɚɖɚɗɚ 40%  ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ ɞɜɌɎɘɌɞɔɓɘɌ ɛɚ 

ɐɌəəɧɘ ȮȺȳ ɚɞ 2013 ɏɚɐɌ, ɔɓ əɔɡ 3,5-8,0% ɛɜɔ-

ɡɚɐɔɞɝɫ əɌ ɛɚɎɜɑɒɐɑəɔɫ ɖɚɝɞɑɕ ɣɑɗɪɝɞəɚ-

ɗɔɢɑɎɚɕ ɚɍɗɌɝɞɔ (ɃȷȺ), ɞɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɝɞɜɟɖ-
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ɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ ȼɀ 

ɞɜɌɎɘɧ ɃȷȺ əɌɡɚɐɫɞɝɫ əɌ 10-ɘ ɘɑɝɞɑ [3]. Ƚɖɟ-

ɗɚɏɗɌɓəɔɣəɧɑ ɛɚɎɜɑɒɐɑəɔɫ ɝɚɝɞɌɎɗɫɪɞ 24-33%  

ɚɞ Ɏɝɑɡ ɞɜɌɎɘ ɃȷȺ, ɟɝɞɟɛɌɫ ɛɚ ɣɌɝɞɚɞɑ ɗɔɤɨ 

ɛɑɜɑɗɚɘɌɘ əɔɒəɑɕ ɣɑɗɪɝɞɔ. [4, 5, 6].  ȹɌ ɝɚ-

Ɏɜɑɘɑəəɚɘ ɩɞɌɛɑ ɜɌɓɎɔɞɔɫ ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɚɕ 

ɡɔɜɟɜɏɔɔ əɑ ɘɑəɑɑ ɎɌɒəɧɘ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ Ɏɚ-

ɛɜɚɝ ɚ ɐɔɌɏəɚɝɞɔɖɑ ɔ ɗɑɣɑəɔɔ ɛɌɢɔɑəɞɚɎ ɝ ɛɚ-

ɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɘɔ ɐɑɠɑɖɞɌɘɔ ɔ ɐɑɠɚɜɘɌɢɔɫ-

ɘɔ ɗɔɢɑɎɚɏɚ ɝɖɑɗɑɞɌ: ɣɔɝɗɚ ɐɌəəɧɡ ɛɌɢɔɑəɞɚɎ 

ɟɎɑɗɔɣɔɗɚɝɨ ɐɚ 20-25% Ɏ 2000 ɏɚɐɟ. ȿ ɞɌɖɔɡ ɛɌ-

ɢɔɑəɞɚɎ ɐɚɗɫ ɐɑɠɚɜɘɌɢɔɕ ɝɖɟɗɚɏɗɌɓəɔɣəɚɏɚ 

ɖɚɘɛɗɑɖɝɌ ɝɚɝɞɌɎɗɫɑɞ 25 % [2, 9, 10]. ȿɣɔɞɧɎɌɫ 

Ɏɧɝɚɖɔɑ ɜɔɝɖɔ ɜɌɓɎɔɞɔɫ ɚɝɗɚɒəɑəɔɕ ɔɓ-ɓɌ ɝɚ-

ɣɑɞɌəəɚɏɚ ɛɚɎɜɑɒɐɑəɔɫ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ, ɚɖɚ-

ɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ,  ɝɞɌəɚ-

Ɏɔɞɝɫ ɚɣɑɎɔɐəɚɕ əɑɚɍɡɚɐɔɘɚɝɞɨ ɞɚɣəɚɕ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɛɚɎɜɑɒɐɑəɔɕ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɝ 

Ɏɧɍɚɜɚɘ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɕ ɗɟɣɑɎɚɕ ɘɑ-

ɞɚɐɔɖɔ ɖɌɖ əɌ ɐɚ-, ɞɌɖ ɔ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɩɞɌɛɌɡ  [4, 7, 8 , 11].  

ɂɑɗɨ.  

ȺɢɑəɖɌ ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ 

ɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɛɚɎɜɑɒɐɑəɔɫɡ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ.  

ȹɌ ɖɌɠɑɐɜɑ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɞɑɜɌ-

ɛɔɔ ȻɑɜɎɚɏɚ ȸȯȸȿ ɔɘ. ȴ.ȸ. ȽɑɣɑəɚɎɌ əɌ ɍɌɓɑ 

ȿȶȭ ʈ 2 ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 45 ɛɌɢɔɑəɞɚɎ, ɛɚ-

ɝɞɟɛɔɎɤɔɡ əɌ 1-3 ɝɟɞɖɔ ɛɚɝɗɑ ɞɜɌɎɘɧ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ. ȮɚɓɜɌɝɞ ɛɚɝɞɜɌɐɌɎɤɔɡ ɝɚɝɞɌɎɗɫɗ ɚɞ 

15 ɐɚ 64 ɗɑɞ. ȺɞɘɑɣɌɗɚɝɨ ɛɜɑɚɍɗɌɐɌəɔɑ ɗɔɢ 

ɘɟɒɝɖɚɏɚ ɛɚɗɌ (6 ɒɑəɥɔə, 39 ɘɟɒɣɔə). Ȯ ɍɚɗɨ-

ɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɞɜɌɎɘɧ ɛɜɚɔɝɡɚɐɔɗɔ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɐɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɡ ɛɜɚɔɝɤɑɝɞɎɔɕ 

(n=26; 58%), Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ (n=18; 40%) ð 

ɟɗɔɣəɌɫ ɔ ɍɧɞɚɎɌɫ ɞɜɌɎɘɌ, Ɏ 1 ɝɗɟɣɌɑ (2%) ɍɧɗɌ 

ɓɌɠɔɖɝɔɜɚɎɌəɌ ɝɛɚɜɞɔɎəɌɫ ɞɜɌɎɘɌ.   

Ȯɝɑɘ ɛɚɝɞɜɌɐɌɎɤɔɘ  (n=45; 100%) ɝ ɛɚɐɚ-

ɓɜɑəɔɑɘ əɌ ɞɜɌɎɘɟ ɖɚɝɞɑɕ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, Ɏ ɣɌɝɞəɚɝɞɔ ɝɖɟɗɚɏɗɌɓəɔɣ-

əɧɕ ɖɚɛɗɑɖɝ, ɍɧɗ ɛɜɚɎɑɐɑə ɖɚɘɛɗɑɖɝ ɘɑɞɚɐɚɎ 

ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, ɎɖɗɪɣɌɪɥɔɕ ɜɑəɞɏɑəɚɗɚ-

ɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɛɌ əɌ ɝɗɑɐɟɪɥɔɕ 

ɐɑəɨ ɛɚɝɗɑ ɞɜɌɎɘɧ, ɘɟɗɨɞɔɝɛɔɜɌɗɨəɟɪ ɖɚɘɛɨɪ-

ɞɑɜəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȸȽȶȾ) ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

əɌ 1-14 ɐɑəɨ ɝ ɘɚɘɑəɞɌ ɞɜɌɎɘɧ, ɜɑəɞɏɑəɚɗɚɏɔ-

ɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɣɑɜɑɛɌ əɌ 1-2 ɐɑəɨ ɛɚɝɗɑ 

ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɔ ȸȽȶȾ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ əɌ ɝɜɚɖɌɡ ɐɚ 10 ɐəɑɕ ɛɚɝɗɑ ɚɛɑɜɌ-

ɢɔɔ.  ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚ-

ɐɔɗɚɝɨ əɌ ɌɛɛɌɜɌɞɑ General Electric ADVANTX; 

ȸȽȶȾ ð Siemens Somatom Sensation 40, ɐɚɛɚɗ-

əɫɗɌɝɨ ɛɚɝɞɜɚɑəɔɑɘ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɔ 3D-

ɜɑɖɚəɝɞɜɟɖɢɔɕ. 

ȼɑɓɟɗɨɞɌɞɧ. 

ȻɚɜɌɒɑəɔɫ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ Ɏ 

43 ɝɗɟɣɌɫɡ (95%) ɔɘɑɗɔ ɚɐəɚɝɞɚɜɚəəɔɕ ɔ ɘəɚ-

ɒɑɝɞɎɑəəɧɕ ɡɌɜɌɖɞɑɜ, ɞɚ ɑɝɞɨ ɚɛɜɑɐɑɗɫɗɌɝɨ 

ɞɜɌɎɘɌ əɑɝɖɚɗɨɖɔɡ ɖɚɝɞɑɕ ɔ ɝɞɜɟɖɞɟɜ Ɏ ɛɜɑɐɑ-

ɗɌɡ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɝɛɜɌɎɌ/ɝɗɑɎɌ (ȸȶȭ-Ƚ-3 ð 

ȸɑɒɐɟəɌɜɚɐəɌɫ ɖɗɌɝɝɔɠɔɖɌɢɔɫ ɝɞɚɘɌɞɚɗɚɏɔɣɑ-

ɝɖɔɡ ɍɚɗɑɓəɑɕ əɌ ɚɝəɚɎɑ ȸȶȭ-10), (ȮȺȳ, 10-ɏɚ 

ɛɑɜɑɝɘɚɞɜɌ, 1997 ɏɚɐ). Ȯ 2 ɝɗɟɣɌɫɡ (4%) ɍɧɗɚ 

ɓɌɠɔɖɝɔɜɚɎɌəɚ ɐɎɟɝɞɚɜɚəəɑɑ ɛɚɎɜɑɒɐɑəɔɑ Ɏ 

ɝɚɣɑɞɌəɔɔ ɝ ɣɑɜɑɛəɚ-ɘɚɓɏɚɎɚɕ ɞɜɌɎɘɚɕ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɞɫɒɑɗɧɡ ɐɚɜɚɒəɚ-ɞɜɌəɝɛɚɜɞəɧɡ ɛɜɚɔɝ-

ɤɑɝɞɎɔɕ.  

ȹɌ ɖɗɔəɔɣɑɝɖɚɘ ɩɞɌɛɑ ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ 

ɛɚɎɜɑɒɐɑəɔɕ ɖɚɝɞɑɕ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝɜɑɐəɑɕ 

ɓɚəɧ ɗɔɢɌ ɝɚɝɞɚɫɗɔ ɔɓ ɔɓɘɑəɑəɔɫ ɖɚəɠɔɏɟɜɌ-

ɢɔɔ ɗɔɢɌ ɓɌ ɝɣɑɞ əɌɗɔɣɔɫ ɛɜɔɛɟɡɗɚɝɞɔ ɔ ɚɞɑɖɌ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɛɚɐɏɗɌɓəɔɣəɚɕ, ɛɌɜɌɚɜɍɔɞɌɗɨ-

əɚɕ, ɝɖɟɗɚɎɚɕ ɔ ɥɑɣəɚɕ ɚɍɗɌɝɞɫɡ (n=45; 100%); 

ɚɛɜɑɐɑɗɑəɔɫ ɝɝɌɐɔə əɌ ɖɚɒəɧɡ ɛɚɖɜɚɎɌɡ, ɏɑɘɌ-

ɞɚɘ Ɏ ɚɍɗɌɝɞɔ Ɏɑɜɡəɑɏɚ ɔ əɔɒəɑɏɚ Ɏɑɖ (n=45; 

100%); ɝɟɒɑəɔɫ ɏɗɌɓəɚɕ ɥɑɗɔ, ɚəɑɘɑəɔɫ ɖɚɒ-

əɧɡ ɛɚɖɜɚɎɚɎ ɛɚɐɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ (n=45; 

100%); ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɝɔɘɛɞɚɘɌ çɝɞɟɛɑəɨɖɔè Ɏ 

ɚɍɗɌɝɞɔ ɝɖɟɗɚɚɚɍəɚɏɚ ɤɎɌ, ɝɖɟɗɚɌɗɨɎɑɚɗɫɜəɚɏɚ 

ɏɜɑɍəɫ, ɛɚɐɏɗɌɓəɔɣəɚɕ ɚɍɗɌɝɞɔ (n=40; 89%); 

əɑɝɔɘɘɑɞɜɔɣəɚɕ ɓɜɌɣɖɚɎɚɕ ɗɔəɔɔ, ɐɔɛɗɚɛɔɔ 

ɛɜɔ Ɏɓɏɗɫɐɑ ɎɎɑɜɡ ɔ ɎɗɑɎɚ/ɎɛɜɌɎɚ (n=28; 62%); 

ɝɟɍɖɚəɨɪəɖɞɔɎɌɗɨəɧɡ ɖɜɚɎɚɔɓɗɔɫəɔɕ ɏɗɌɓəɚɏɚ 

ɫɍɗɚɖɌ (n=45; 100%). 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɌəəɚɕ 

ɚɍɗɌɝɞɔ ɛɚɓɎɚɗɔɗɚ ɚɢɑəɔɞɨ əɌɜɟɤɑəɔɑ ɢɑɗɚɝɞ-

əɚɝɞɔ ɖɚɝɞɑɕ ɛɚ ɛɜɫɘɧɘ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɘ 

ɛɜɔɓəɌɖɌɘ: ɎɔɐɔɘɌɫ ɗɔəɔɫ ɛɑɜɑɗɚɘɌ, əɌɜɟɤɑ-

əɔɑ ɏɗɌɐɖɚɝɞɔ ɖɚəɞɟɜɌ ɖɚɝɞɔ, ɓəɌɣɔɞɑɗɨəɚɑ 

ɜɌɝɡɚɒɐɑəɔɑ ɚɞɗɚɘɖɚɎ Ɏ ɝɖɟɗɚɗɚɍəɚɕ (n=42; 

93%), ɛɚɐɏɗɌɓəɔɣəɚɕ (n=29; 64%), ɝɖɟɗɚɌɗɨɎɑɚ-

ɗɫɜəɚɕ ɚɍɗɌɝɞɫɡ (n=22; 48%). ȶɚɝɎɑəəɧɑ ɜɑəɞ-

ɏɑəɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɓəɌɖɔ: ɓɌɞɑɘəɑəɔɑ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɗɔɢɌ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɡ ɝɔəɟɝɚɎ Ɏɝɗɑɐ-

ɝɞɎɔɑ ɚɞɑɖɌ ɔ ɖɜɚɎɚɔɓɗɔɫəɔɕ (n=35; 77%). Ⱥɐ-

əɌɖɚ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɘɑɞɚɐɌ ɐɔɌɏəɚɝɞɔɣɑɝɖɔ ɎɌɒəɚɕ ɔəɠɚɜɘɌɢɔɔ ɚ 

ɝɚɝɞɚɫəɔɔ ɝɞɑəɚɖ ɚɜɍɔɞɧ, əɌɗɔɣɔɔ ɘɑɗɖɔɡ ɚɞ-

ɗɚɘɖɚɎ, ɔɓɘɑəɑəɔɔ ɚɍɦɑɘɚɎ ɚɜɍɔɞɧ ɔ ɚɖɚɗɚəɚ-

ɝɚɎɧɡ ɝɔəɟɝɚɎ, Ɍ ɞɌɖɒɑ ɡɌɜɌɖɞɑɜɑ ɔɓɘɑəɑəɔɕ 

ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɗɔɢɌ ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɏɗɌɓəɔɢɧ, ɛɚɗɟɣɑəɚ əɑ ɍɧɗɚ. 

Ȼɜɔ Ɏɧɛɚɗəɑəɔɔ ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

əɌ ɐɚɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɟ 43 (95%) ɛɌɢɔɑəɞɚɎ 

ɚɛɜɑɐɑɗɫɗɝɫ ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɗɌɞɑɜɌɗɨəɚɕ 

ɝɞɑəɖɔ ɚɜɍɔɞɧ (ɜɔɝ. 1) ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, ɜɌɝ-

ɡɚɒɐɑəɔɑ ɝɖɟɗɚ-ɗɚɍəɚɏɚ ɤɎɌ. Ȯ 45 ɝɗɟɣɌɫɡ 

(100%) ɎɝɞɜɑɣɌɗɝɫ ɚɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɐəɌ 

ɏɗɌɓəɔɢɧ (ɜɔɝ. 2Ɍ) ɝ ɓɌɡɚɒɐɑəɔɑɘ ɘɑɗɖɔɡ ɖɚɝɞ-

əɧɡ ɚɞɗɚɘɖɚɎ Ɏ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ Ɏɑɜɡəɑɣɑ-

ɗɪɝɞəɚɕ ɝɔəɟɝ, ɟ 6 (13%) ɔɓ əɔɡ ɚɛɜɑɐɑɗɫɗɚɝɨ 

ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɚɜɍɔɞɧ Ɏ Ɏɑɜɡ-

əɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ (ɜɔɝ. 2ɍ) ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɩəɚɠɞɌɗɨɘɌ, Ɍ ɞɌɖɒɑ ɝ ɐɑɠɚɜɘɌɢɔɑɕ ɚɝɖɚɗɖɌɘɔ 

ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɏɗɌɓɌ (n=8, 17%). ȿ 3 

ɛɌɢɔɑəɞɚɎ (6%) ɛɑɜɑɗɚɘ ɐəɌ ɏɗɌɓəɔɢɧ ɝɚɣɑɞɌɗ-

ɝɫ ɝ ɛɚɎɜɑɒɐɑəɔɑɘ ɘɑɐɔɌɗɨəɚɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ, 

ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, əɌɗɔɣɔɑɘ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚ-

ɐɑɜɒɔɘɚɏɚ  Ɏ  ɫɣɑɕɖɌɡ  ɜɑɤɑɞɣɌɞɚɕ  ɖɚɝɞɔ. Ȯ  2  
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ɝɗɟɣɌɫɡ (4%)  ɩəɚɠɞɌɗɨɘ ɝɚɣɑɞɌɗɝɫ ɝ ɩɖɓɚɠɞɌɗɨ-

ɘɚɘ. ȻɚɜɌɒɑəɔɑ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ Ɏ Ɏɔɐɑ ɑɏɚ 

ɔɓɎɔɞɚɏɚ ɡɚɐɌ əɌɍɗɪɐɌɗɚɝɨ Ɏ 2 ɝɗɟɣɌɫɡ (4%). Ȯ 

ɞɜɑɞɔ ɝɗɟɣɌɑɎ (n=15; 33%) ɎɝɞɜɑɣɌɗɝɫ ɚɝɖɚɗɨɣɌ-

ɞɧɕ ɛɑɜɑɗɚɘ ɍɚɗɨɤɚɏɚ ɖɜɧɗɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚ-

ɝɞɔ. Ȼɑɜɑɗɚɘ ɞɑɗɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ ɚɛɜɑɐɑɗɫɗɝɫ ɟ 

5 ɛɌɢɔɑəɞɚɎ (11%), Ɍ ɛɚɜɌɒɑəɔɑ ɝɖɟɗɚɎɚɕ ɐɟɏɔ, 

ɖɌɖ Ɏɔɝɚɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ (n=17; 

37%), ɞɌɖ ɔ ɝɖɟɗɚɎɚɏɚ ɚɞɜɚɝɞɖɌ Ɏɔɝɚɣəɚɕ ɖɚɝɞɔ 

(n=18; 40%), ɎɝɞɜɑɣɌɗɚɝɨ ɏɚɜɌɓɐɚ ɣɌɥɑ, Ɏ əɑɖɚ-

ɞɚɜɧɡ ɝɗɟɣɌɫɡ ɍɧɗ ɓɌɠɔɖɝɔɜɚɎɌə ɐɎɚɕəɚɕ 

(n=17; 37%) ɔ ɞɜɚɕəɚɕ (n=5; 11%) (ɜɔɝ. 3Ɍ) ɛɑɜɑ-

ɗɚɘ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ ɟɏɗɚɎɚɏɚ ɝɘɑɥɑəɔɫ 

ɠɜɌɏɘɑəɞɚɎ (ɜɔɝ. 3ɍ) ɔ əɌɜɟɤɑəɔɑɘ ɛɜɌɎɔɗɨəɚ-

ɏɚ ɡɚɐɌ ɝɖɟɗɚɎɚɕ ɐɟɏɔ; ɜɑɒɑ ɎɝɞɜɑɣɌɗɔɝɨ ɛɑɜɑ-

ɗɚɘ ɗɚɍəɚɏɚ ɚɞɜɚɝɞɖɌ ɝɖɟɗɚɎɚɕ ɖɚɝɞɔ (n=7; 15%) 

ɔ ɜɌɝɡɚɒɐɑəɔɑ ɝɖɟɗɚɎɔɝɚɣəɚɏɚ ɤɎɌ (n=9; 20%). 

Ȯ 45 ɝɗɟɣɌɫɡ (100%) ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɝɫ ɚɝɖɚɗɨ-

ɣɌɞɧɕ ɛɑɜɑɗɚɘ ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɗɌɞɑɜɌɗɨəɚɕ 

ɝɞɑəɚɖ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɜɔɝ. 4Ɍ) əɌ 

ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ ɝ ɓɌɡɚɒɐɑəɔɑɘ ɚɝɖɚɗɖɚɎ Ɏ 

əɑɏɚ. ȰɚɎɚɗɨəɚ ɣɌɝɞɚ (n=18; 40%) ɎɝɞɜɑɣɌɗɝɫ 

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.   ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɖɝɔɌɗɨəɌɫ (Ɍ) ɔ ɖɚɜɚəɌɗɨəɌɫ (ɍ) ɜɑɖɚəɝɞɜɟɖɢɔɔ. 

ȺɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɗɑɎɚɕ ɚɜɍɔɞɧ (ɖɜɌɝəɧɑ ɝɞɜɑɗɖɔ). 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2.   ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȽɌɏɔɞɞɌɗɨəɌɫ (Ɍ) ɔ ɖɚɜɚəɌɗɨəɌɫ  ɜɑɖɚəɝɞɜɟɖɢɔɔ (ɍ). 

ȺɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ ɐəɌ ɏɗɌɓəɔɢɧ ɗɑɎɚɕ ɏɗɌɓəɔɢɧ (Ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȻɜɚɗɌɍɔɜɚɎɌəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ 

ɚɜɍɔɞɧ Ɏ ɗɑɎɧɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ (ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 
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ɏɑɘɚɝɔəɟɝ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ (ɜɔɝ. 4ɍ). Ȯ 11 

ɝɗɟɣɌɫɡ (24%) ɞɜɌɎɘɌ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ 

ɝɚɛɜɚɎɚɒɐɌɗɌɝɨ ɩɘɠɔɓɑɘɚɕ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɝ 

ɛɚɫɎɗɑəɔɑɘ ɎɌɖɟɚɗɑɕ ɎɚɓɐɟɡɌ Ɏ ɛɚɗɚɝɞɔ ɚɜɍɔɞɧ 

ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ, ɣɞɚ ɏɚɎɚɜɔɞ ɚ ɍɚɗɑɑ 

ɝɗɚɒəɚɘ ɡɌɜɌɖɞɑɜɑ ɛɚɜɌɒɑəɔɫ ɔ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɎɧɍɚɜɌ əɌɔɍɚɗɑɑ ɛɜɌɎɔɗɨəɚɕ ɞɌɖɞɔɖɔ ɡɔ-

ɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ. Ȯ 7 ɝɗɟɣɌɫɡ (15%) ɛɚ-

Ɏɜɑɒɐɑəɔɑ ɝɚɛɜɚɎɚɒɐɌɗɚɝɨ ɝɚɣɑɞɌəəɧɘ ɛɑɜɑ-

ɗɚɘɚɘ Ɏɑəɑɣəɚɏɚ ɚɞɜɚɝɞɖɌ ɎɑɞɎɔ əɔɒəɑɕ ɣɑɗɪ-

ɝɞɔ əɌ ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ, ɟ 1 ɛɌɢɔɑəɞɌ (2%) ð 

ɝ ɛɑɜɑɗɚɘɚɘ ɘɧɥɑɗɖɚɎɚɏɚ ɚɞɜɚɝɞɖɌ, Ɏ 1 ɝɗɟɣɌɑ 

(2%) ð ɝ ɎɧɎɔɡɚɘ ȮȹɃȽ; Ɏ 2 (4%) ð ɝ  ɘəɚɒɑ-

ɝɞɎɑəəɧɘ ɛɚɎɜɑɒɐɑəɔɑɘ ɞɑɗɌ əɔɒəɑɕ ɣɑɗɪɝɞɔ. 

Ȯɝɑɘ ɛɌɢɔɑəɞɌɘ (n=45; 100%) ɍɧɗɌ Ɏɧ-

ɛɚɗəɑəɌ ɚɛɑɜɌɢɔɫ - ɜɑɛɚɓɔɢɔɫ ɔ ɘɑɞɌɗɗɚɚɝɞɑɚ-

ɝɔəɞɑɓ (ȸȺȽ) ɠɜɌɏɘɑəɞɚɎ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ 

ɗɔɢɌ ɞɔɞɌəɚɎɧɘɔ ɘɔɖɜɚɛɗɌɝɞɔəɌɘɔ (ɜɔɝ. 5), 

 

ȼɔɝ. 3,Ɍ. 

 

ȼɔɝ. 3,ɍ. 

ȼɔɝ. 3.    ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (Ɍ) ɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɍ). 

Ⱦɜɚɕəɚɕ (Ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ) ɛɑɜɑɗɚɘ ɝɖɟɗɚɎɚɕ ɐɟɏɔ ɝɛɜɌɎɌ. ɀɚɜɘɔɜɚɎɌəɔɑ ɟɏɗɚɎɚɏɚ ɝɘɑɥɑəɔɫ ɠɜɌɏɘɑə-

ɞɚɎ ɝɖɟɗɚɎɚɕ ɐɟɏɔ ɝɛɜɌɎɌ (ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

ȼɔɝ. 4.    ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (Ɍ) ɔ ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (ɍ). 

Ȼɑɜɑɗɚɘ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (Ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). ȺɝɖɚɗɨɣɌɞɧɕ ɛɑɜɑɗɚɘ 

ɛɑɜɑɐəɑɕ ɔ ɓɌɐəɑɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ ɏɑɘɚɝɔəɟɝɌ əɌ 

ɝɞɚɜɚəɑ ɛɚɜɌɒɑəɔɫ (ɍ, ɖɜɌɝəɌɫ ɝɞɜɑɗɖɌ). 
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ɜɑɎɔɓɔɫ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, Ɏ ɞɜɑɞɔ ɝɗɟ-

ɣɌɑɎ (n=15; 33%) ɛɚɞɜɑɍɚɎɌɗɚɝɨ ɟɝɞɜɌəɑəɔɑ ɐɑ-

ɠɑɖɞɚɎ ɛɑɜɑɐəɑɕ ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔ-

əɟɝɌ ɝɑɞɣɌɞɧɘ ɔɘɛɗɌəɞɚɘ. ɀɜɌɏɘɑəɞɧ əɔɒəɑɕ 

ɔ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɚɖ ɏɗɌɓəɔɢɧ ɠɔɖɝɔɜɚɎɌɗɔɝɨ 

ɘɑɞɌɗɗɔɣɑɝɖɔɘɔ ɝɖɚɍɖɌɘɔ. ɉəɐɚɛɜɚɞɑɓɔɜɚɎɌ-

əɔɑ ɐəɌ ɏɗɌɓəɔɢɧ ɛɜɚɎɚɐɔɗɚɝɨ ɝ ɛɚɘɚɥɨɪ ɝɑɞ-

ɣɌɞɚɏɚ ɔɘɛɗɌəɞɌɞɌ ɔɓ əɔɖɑɗɔɐɌ ɞɔɞɌəɌ ɟ 39 ɛɌ-

ɢɔɑəɞɚɎ (86%) (ɜɔɝ. 6). Ȯ 6 ɝɗɟɣɌɫɡ (13%) ɛɌɢɔ-

ɑəɞɧ əɑ əɟɒɐɌɗɔɝɨ Ɏ ɟɝɞɌəɚɎɖɑ ɛɜɚɞɑɓɌ ɐəɌ 

ɏɗɌɓəɔɢɧ ɎɝɗɑɐɝɞɎɔɑ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɏɚ ɝɚ-

ɝɞɚɫəɔɫ ɠɜɌɏɘɑəɞɚɎ əɔɒəɑɕ ɝɞɑəɖɔ ɚɜɍɔɞɧ ɔ 

əɔɒəɑɏɗɌɓəɔɣəɚɏɚ ɖɜɌɫ, Ɍ ɞɌɖɒɑ ɘɔəɔɘɌɗɨəɚɏɚ 

ɝɘɑɥɑəɔɫ ɚɞɗɚɘɖɚɎ Ɏ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ. 

Ȼɜɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɖɜɔɞɑɜɔɔ ɚɢɑəɖɔ ɛɚɝɗɑ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɗɑɣɑəɔɫ 

ɎɖɗɪɣɌɗɔ Ɏ ɝɑɍɫ ɛɜɌɎɔɗɨəɟɪ ɛɚɝɞɌəɚɎɖɟ ɔɘ-

ɛɗɌəɞɌɞɌ ɐəɌ ɚɜɍɔɞɧ ɔ ɩɗɑɘɑəɞɚɎ ȸȺȽ. Ƚ ɛɚ-

ɘɚɥɨɪ ȸȽȶȾ ɚɢɑəɔɎɌɗɔ ɛɚɗɚɒɑəɔɑ, ɖɚəɠɔɏɟ-

ɜɌɢɔɪ ɔ ɝɘɑɥɑəɔɑ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ, əɌɗɔ-

 

ȼɔɝ. 5,Ɍ. 

 

ȼɔɝ. 5,ɍ. 

ȼɔɝ. 3.     ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȬɖɝɔɌɗɨəɌɫ (Ɍ) ɔ ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɔ (ɍ). 

ȸȺȽ ɝɞɑəɚɖ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɎɔəɞɌɘɔ ɔ ɞɔɞɌəɚɎɧɘɔ ɘɔɖɜɚɛɗɌɝɞɔəɌɘɔ (Ɍ,ɍ, ɖɜɌɝəɧɑ ɝɞɜɑɗ-

ɖɔ). 

 

ȼɔɝ. 6,Ɍ. 

 

ȼɔɝ. 6,ɍ. 

ȼɔɝ. 4.     ȸȽȶȾ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ. ȶɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ (Ɍ) ɔ 3D-ɜɑɖɚəɝɞɜɟɖɢɔɫ (ɍ).  

ɉəɐɚɛɜɚɞɑɓɔɜɚɎɌəɔɑ ɐəɌ ɛɜɌɎɚɕ ɏɗɌɓəɔɢɧ ɝ ɛɚɘɚɥɨɪ ɝɑɞɣɌɞɚɏɚ ɔɘɛɗɌəɞɌ ɔɓ əɔɖɑɗɔɐɌ ɞɔɞɌəɌ (Ɍ,ɍ, ɖɜɌɝəɧɑ 

ɝɞɜɑɗɖɔ). 
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ɣɔɑ ɘɑɗɖɔɡ ɚɞɗɚɘɖɚɎ ɔ ɔəɚɜɚɐəɧɡ ɞɑɗ Ɏ ɛɚɗɚɝɞɔ 

ɚɜɍɔɞɧ ɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ, ɔɓɘɑəɑəɔɑ 

ɚɍɦɑɘɚɎ ɏɗɌɓəɔɢɧ ɔ ɝɔəɟɝɌ, ɝɚɝɞɚɫəɔɑ ɘɫɏɖɚɞ-

ɖɌəəɧɡ ɝɞɜɟɖɞɟɜ (ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤɢɧ, 

ɓɜɔɞɑɗɨəɧɕ əɑɜɎ). ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɚɝɡɚ-

ɐɔɗɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɔɕ ɘɑɞɚɐ ɔ əɌ ɛɚɝɗɑɚɛɑ-

ɜɌɢɔɚəəɚɘ ɩɞɌɛɑ. 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɏɚ 

ɘɑɞɚɐɌ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ ɟɐɌ-

ɗɚɝɨ ɗɔɤɨ ɚɜɔɑəɞɔɜɚɎɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ ɜɌɝɛɚ-

ɗɚɒɑəɔɑ ɘɑɞɌɗɗɚɖɚəɝɞɜɟɖɢɔɕ ɔ ɔɘɛɗɌəɞɌ ɐəɌ 

ɚɜɍɔɞɧ.  

Ȼɜɔ ɌəɌɗɔɓɑ ȸȽȶȾ Ɏ 3 ɝɗɟɣɌɫɡ (6%) ɝɚ-

ɡɜɌəɫɗɝɫ ɩəɚɠɞɌɗɨɘ, ɛɜɔ ɩɞɚɘ ɟ 1 ɛɌɢɔɑəɞɌ ɝ 

ɩəɚɠɞɌɗɨɘɚɘ (2%) ɚɛɜɑɐɑɗɫɗɚɝɨ ɛɜɚɗɌɍɔɜɚɎɌ-

əɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ Ɏ ɓɌɐəɔɡ ɚɞɐɑɗɌɡ ɏɗɌɓəɔɢɧ Ɏ 

ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɝɔəɟɝ. Ȯ 1 

ɝɗɟɣɌɑ (2%) ɝɚɡɜɌəɫɗɝɫ ɩɖɓɚɠɞɌɗɨɘ. ȿ 4 ɛɌɢɔɑə-

ɞɚɎ (8%) Ɏ ɚɍɗɌɝɞɔ ɛɚɜɌɒɑəəɚɏɚ ɝɖɟɗɚɏɗɌɓəɔɣ-

əɚɏɚ ɖɚɘɛɗɑɖɝɌ ɝɚɡɜɌəɫɗɔɝɨ ɚɞɑɖ ɔ ɩɘɠɔɓɑɘɌ 

ɘɫɏɖɔɡ ɞɖɌəɑɕ. ȿ 2 ɛɌɢɔɑəɞɚɎ (4%) ɓɜɔɞɑɗɨəɧɕ 

əɑɜɎ ɛɜɔɚɍɜɑɗ ɜɚɎəɧɕ ɛɜɌɎɔɗɨəɧɕ ɡɚɐ ɛɚɝɗɑ 

ɚɛɑɜɌɢɔɔ, ɘɑɐɔɌɗɨəɌɫ ɛɜɫɘɌɫ ɘɧɤɢɌ ɏɗɌɓɌ 

ɚɝɞɌɗɌɝɨ ɟɞɚɗɥɑəəɚɕ ɔ ɟɛɗɚɞəɑəəɚɕ Ɏ 1 ɝɗɟɣɌɑ 

(2%). ȺɐəɌɖɚ Ɏ 12 ɝɗɟɣɌɫɡ (26%) ɛɜɔ ȸȽȶȾ 

ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ ɚɞ ɘɑɞɌɗɗɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ 

ɚɛɜɑɐɑɗɫɗɔɝɨ ɌɜɞɑɠɌɖɞɧ, ɖɚɞɚɜɧɑ ɓɌɞɜɟɐəɫɗɔ 

ɚɢɑəɖɟ ɛɚɗɚɒɑəɔɫ ɩɗɑɘɑəɞɚɎ ȸȺȽ.  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȽȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ 

ɎɧɍɚɜɌ əɑ ɞɚɗɨɖɚ ɐɚɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɚɍɦ-

ɑɘɌ ɛɚɜɌɒɑəɔɫ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ ɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɛɜɔ ɞɜɌɎɘɌɡ ɖɚɝɞɑɕ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, 

əɚ ɔ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ ɘɑɞɚɐɚɘ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ əɌ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɧɡ ɩɞɌɛɌɡ ɗɑɣɑəɔɫ. 

Ƚ ɛɚɘɚɥɨɪ ȸȽȶȾ  Ɏɚɓɘɚɒəɚ ɞɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ 

ɛɜɌɎɔɗɨəɚɝɞɨ ɜɑɛɚɓɔɢɔɔ ɖɚɝɞəɧɡ ɠɜɌɏɘɑəɞɚɎ, 

ɎɚɝɝɞɌəɚɎɗɑəɔɑ ɞɚɛɚɏɜɌɠɔɣɑɝɖɔɡ ɎɓɌɔɘɚɚɞəɚ-

ɤɑəɔɕ  Ɏɝɑɡ ɝɞɜɟɖɞɟɜ ɝɜɑɐəɑɕ ɓɚəɧ ɗɔɢɌ, ɛɜɌ-

Ɏɔɗɨəɚɑ ɛɚɗɚɒɑəɔɑ ɩəɐɚɛɜɚɞɑɓɌ ɐəɌ ɏɗɌɓəɔɢɧ ɔ 

ɟɝɞɌəɚɎɗɑəəɧɡ ɩɗɑɘɑəɞɚɎ ȸȺȽ, Ɍ ɞɌɖɒɑ ɚɢɑ-

əɔɞɨ ɝɚɝɞɚɫəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɡɌɜɌɖɞɑɜ 

ɔɓɘɑəɑəɔɕ ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɔ 

ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. ȰɌəəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɚɗɒ-

əɚ ɛɜɚɎɚɐɔɞɨɝɫ Ɏ ɝɞɜɚɏɚ ɚɛɜɑɐɑɗɑəəɧɑ ɝɜɚɖɔ ɔ 

ɔɘɑɞɨ ɝɞɌəɐɌɜɞɔɓɚɎɌəəɧɕ ɛɜɚɞɚɖɚɗ ɐɗɫ ɚɛɞɔ-

ɘɔɓɌɢɔɔ Ɏɑɐɑəɔɫ ɛɌɢɔɑəɞɚɎ ɔ ɔɝɖɗɪɣɑəɔɫ Ɏɚɓ-

ɘɚɒəɧɡ ɐɌɗɨəɑɕɤɔɡ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɔɡ ɐɑ-

ɠɚɜɘɌɢɔɕ. 
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ɢɑɗɨɪ ɚɢɑəɖɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝ-

əɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɛɜɔ ɜɌɖɑ ɛɚɣɖɔ Ɏ ɜɑ-

ɞɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ Ɏɖɗɪɣɑəɧ 74 ɛɌɢɔɑəɞɌ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɛɚɐ-

ɞɎɑɜɒɐɑəəɧɘ ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɘ ɜɌɖɚɘ. ȽɖɌəɔɜɚɎɌəɔɑ Ɏɧɛɚɗəɫɗɚɝɨ əɌ 64-

ɐɑɞɑɖɞɚɜəɚɘ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ. ȴɓɚɍɜɌɒɑəɔɫ ɍɧɗɔ ɛɚɗɟɣɑəɧ Ɏ əɌɞɔɎəɟɪ, Ɍɜ-

ɞɑɜɔɌɗɨəɟɪ, ɛɚɜɞɌɗɨəɟɪ ɔ ɩɖɝɖɜɑɞɚɜəɟɪ (əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ) ɠɌɓɧ. Ⱦɚɣəɚɝɞɨ ȸȽȶȾ Ɏ 

ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɜɑɐɑɗɫɗɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɜɑɓɟɗɨɞɌɞɚɘ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ. Ȯɧɛɚɗəɫɗɝɫ ɌəɌɗɔɓ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɌɖɝɔɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ ɔ ɘəɚɏɚɛɗɚɝ-

ɖɚɝɞəɧɡ ɜɑɠɚɜɘɌɢɔɕ. Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɗɟɣɑəɧ Ɏɧɝɚɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ȸȽȶȾ ɛɜɔ ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ 

ɚɛɟɡɚɗɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɐɌəəɧɕ ɘɑɞɚɐ ɐɗɫ ɜɑɤɑəɔɫ ɎɚɛɜɚɝɌ ɚ Ɏɚɓɘɚɒəɚ-

ɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɚɛɑɜɌɢɔɔ. 
 

ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɜɌɖ ɛɚɣɖɔ, ɛɝɑɎɐɚɖɌɛɝɟɗɌ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ. 

 

DETECTION OF RENAL CELL CARCINOMA PSEUDOCAPSULE WITH CONTRAST  

ENHANCED MULTISLICE COMPUTER TOMOGRAPHY 

 

Filippova  J.G.į, Ignatyev  Yu.T.į, Kharchenko  T.V.İ, Kopyltsov  E.I.İ, Leonov  O.V.İ,   

Podkorytov  S.V.İ,  Todorenko  V.N.ı 
 

n order  to evaluate the diagnostic efficiency of multidetector computed tomogr a-

phy(MDCT) with bolus contrast enhancement in the visualization of renal cancer pse u-

docapsule retrospective study, included 74 patients with histologically co nfirmed renal -

cell cancer,w as performed. Images were acquired in native, arterial, portal and nephr o-

grap hic - excretory phaseon a 64 -detector CT scanner. Accuracy of MDCT in detecting pse u-

docapsule was determined by comparison with histological findings. Native axial images and 

mult iplanar reformations were analyzed. The results of the study obtained high diagnostic 

efficiency of MDCT in detecting tumor pseudocapsule, which allowsusing this method for 

preoperative evaluation, assessing the possibility of performing organ -saving surge ry.  

 
Keywords: renal cancer, pseudocapsule, computer tomography.  
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɚɗɫ ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɚɏɚ ɜɌɖɌ (Ȼȶȼ) ɝɚ-

ɝɞɌɎɗɫɑɞ 1-3% ɚɞ Ɏɝɑɡ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɍɜɌɓɚɎɌəɔɕ ɝɜɑɐɔ Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ ɔ ɛɜɔ-

ɘɑɜəɚ 85-90% ɛɑɜɎɔɣəɧɡ ɚɛɟɡɚɗɑɕ ɛɚɣɑɖ [1,2]. 

Ʉɔɜɚɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɚɎ ɞɌɖɔɡ, ɖɌɖ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȽȶȾ), ɘɌɏ-

əɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ), ɛɜɔɎɑɗɚ 

ɖ ɝɗɟɣɌɕəɚɘɟ ɚɍəɌɜɟɒɑəɔɪ ɐɚ 30-50% ɚɛɟɡɚɗɑɕ 

ɛɚɣɖɔ [1]. Ȯ ɐɌəəɚɘ ɝɗɟɣɌɑ ɎɧɫɎɗɑəəɧɑ əɚɎɚɚɍ-

ɜɌɓɚɎɌəɔɫ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑɍɚɗɨɤɚɏɚ ɜɌɓɘɑɜɌ ɔ 

ɛɚɩɞɚɘɟ ɔɘɑɪɞ ɗɟɣɤɔɕ ɛɜɚɏəɚɓ [1-3].  

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ȸȽȶȾ ɝɣɔɞɌɑɞɝɫ ɘɑɞɚ-

ɐɚɘ ɎɧɍɚɜɌ ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɔ ɛɚɐɞɎɑɜɒɐɑəɔɫ 

ɐɔɌɏəɚɓɌ ɓɗɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚɗɔ ɛɚɣɖɔ [1-8]. 

ȻɚɫɎɗɑəɔɑ ɝɚɎɜɑɘɑəəɧɡ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚ-

ɏɜɌɠɚɎ ɝ Ɏɧɝɚɖɔɘ ɛɜɚɝɞɜɌəɝɞɎɑəəɧɘ ɜɌɓɜɑɤɑ-

əɔɑɘ ɛɚɓɎɚɗɫɑɞ ɝɚɓɐɌɎɌɞɨ ɎɧɝɚɖɚɖɌɣɑɝɞɎɑəəɧɑ 

ɘəɚɏɚɛɗɚɝɖɚɝɞəɧɑ ɜɑɠɚɜɘɌɢɔɔ, ɗɔɤɑəəɧɑ Ɍɜ-

ɞɑɠɌɖɞɚɎ ɔ ɝ ɚɞɗɔɣəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɑɕ ɌəɌɞɚɘɔ-

ɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ, ɣɞɚ Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ ɚɍɑɝɛɑɣɔ-

ɎɌɑɞ  ɟɗɟɣɤɑəɔɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɕ ɚɢɑəɖɔ ɜɌ-

ɖɌ ɛɚɣɖɔ [1-8].  

ȹɌɗɔɣɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ, ɚɖɜɟɒɌɪɥɑɕ 

ɚɛɟɡɚɗɨ, ɝɣɔɞɌɑɞɝɫ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɕ ɚɝɚɍɑəəɚ-

ɝɞɨɪ ɜɌəəɔɡ ɝɞɌɐɔɕ ɓɌɍɚɗɑɎɌəɔɫ [4-8]. ȯɔɝɞɚɗɚ-

ɏɔɣɑɝɖɔ ɛɚɣɑɣəɌɫ ɛɝɑɎɐɚɖɌɛɝɟɗɌ ɝɚɝɞɚɔɞ ɔɓ Ɏɚ-

ɗɚɖəɔɝɞɚɕ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ ɔ ɖɚɘɛɜɔɘɔ-

ɜɚɎɌəəɚɕ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ. ȴəɖɌɛɝɟɗɔɜɚ-

ɎɌəəɌɫ ɚɛɟɡɚɗɨ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑɍɚɗɨɤɚɏɚ ɜɌɓ-

ɘɑɜɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ Ɏɧɛɚɗəɔɞɨ ɚɜɏɌəɚɝɚɡɜɌəɫ-

ɪɥɟɪ ɚɛɑɜɌɢɔɪ [1,2].  

 Ȯ ɝɎɫɓɔ ɝ Ɏɧɤɑɔɓɗɚɒɑəəɧɘ, ɛɚɫɎɔɗɌɝɨ 

ɖɗɔəɔɣɑɝɖɌɫ əɑɚɍɡɚɐɔɘɚɝɞɨ ɚɛɜɑɐɑɗɫɞɨ əɌɗɔ-

ɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ 

ɛɚɣɖɔ əɌ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɩɞɌɛɑ ɝ ɢɑɗɨɪ 

ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑɝɖɚɏɚ ɎɘɑɤɌɞɑɗɨɝɞɎɌ.  

Ȯ ɗɔɞɑɜɌɞɟɜəɧɡ ɔɝɞɚɣəɔɖɌɡ ɝɚɚɍɥɌɑɞɝɫ ɚ Ɏɚɓ-

ɘɚɒəɚɝɞɫɡ ɌəɏɔɚɏɜɌɠɔɔ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ (ȿȳȴ), ȸȼȾ ɝ ɛɜɔɘɑəɑəɔɑɘ Ⱦ2-

ɎɓɎɑɤɑəəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ Ɏ ɚɍəɌɜɟɒɑ-

əɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ ɛɚɣɖɔ [8-14]. ȹɚ 

ɗɔɤɨ əɑɘəɚɏɚɣɔɝɗɑəəɧɑ ɛɟɍɗɔɖɌɢɔɔ ɚɝɎɑɥɌɪɞ 

ɛɚɞɑəɢɔɌɗɨəɧɑ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ Ɏ ɐɌəəɚɘ 

Ɏɚɛɜɚɝɑ. ȿɣɔɞɧɎɌɫ ɝɞɜɑɘɔɞɑɗɨəɚɑ ɜɌɓɎɔɞɔɑ ɐɔ-

Ɍɏəɚɝɞɔɣɑɝɖɔɡ ɘɑɞɚɐɔɖ, ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɢɑɗɑɝɚ-

ɚɍɜɌɓəɧɘ ɛɜɚɎɑɝɞɔ ɌəɌɗɔɓ Ɏɚɓɘɚɒəɚɝɞɑɕ 64-

ɐɑɞɑɖɞɚɜəɚɕ ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɛɝɑɎɐɚɖɌɛ-

ɝɟɗɧ ɚɛɟɡɚɗɔ ɛɚɣɖɔ.  

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ɂɑɗɨ ɐɌəəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ - ɚɢɑəɔɞɨ ɐɔɌ-

ɏəɚɝɞɔɣɑɝɖɟɪ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɘɟɗɨɞɔɝɛɔɜɌɗɨ-

əɚɕ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȸȽȶȾ) ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ Ɏɔ-

ɓɟɌɗɔɓɌɢɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɛɜɔ ɜɌɖɑ ɛɚɣɖɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. 

Ȯ ɛɜɚɝɛɑɖɞɔɎəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɍɧɗɔ 

Ɏɖɗɪɣɑəɧ 74 ɛɌɢɔɑəɞɌ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɍɧɗɔ 

ɛɜɚɚɛɑɜɔɜɚɎɌəɧ ɘɑəɑɑ ɣɑɘ ɣɑɜɑɓ 2 əɑɐɑɗɔ ɛɚ-

ɝɗɑ ȸȽȶȾ. Ȯɝɑɏɚ ɍɧɗɚ ɚɍɝɗɑɐɚɎɌəɚ 40 ɘɟɒɣɔə, 

34 ɒɑəɥɔəɧ, ɝɜɑɐəɔɕ ɎɚɓɜɌɝɞ 54Ñ2,1 ɏɚɐɌ 

(ɐɔɌɛɌɓɚə ɚɞ 36 ɐɚ 79 ɗɑɞ). ȿ 48 ɔɓ 74 ɛɌɢɔɑə-

ɞɚɎ əɑ ɍɧɗɚ əɔɖɌɖɔɡ ɖɗɔəɔɣɑɝɖɔɡ ɝɔɘɛɞɚɘɚɎ, 

ɚɛɟɡɚɗɨ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɝɗɟɣɌɕəɚ ɛɜɔ ȿȳȴ. ȿ 

ɞɜɑɡ ɛɌɢɔɑəɞɚɎ ɚɛɟɡɚɗɨ ɛɚɣɖɔ ɍɧɗɌ ɝɗɟɣɌɕəɚ 

ɚɍəɌɜɟɒɑəɌ ɛɜɔ ȸȽȶȾ. ȿ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ ɍɧɗ 

ɐɔɌɏəɚɝɞɔɜɚɎɌə ɘɑɞɌɝɞɌɓ Ɏɚ Ɏɞɚɜɟɪ ɛɚɣɖɟ. ȿ 19 

ɛɌɢɔɑəɞɚɎ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɖɔɝɞɧ ɛɚɣɑɖ, ɔɓ əɔɡ 

Ɏ 8 ɝɗɟɣɌɫɡ ɖɔɝɞɌ ɚɛɜɑɐɑɗɫɗɌɝɨ Ɏ ɛɚɜɌɒɑəəɚɕ 

ɚɛɟɡɚɗɨɪ ɛɚɣɖɑ. Ȯ 60 ɝɗɟɣɌɫɡ ɍɧɗɌ ɎɧɛɚɗəɑəɌ 

ɜɌɐɔɖɌɗɨəɌɫ əɑɠɜɩɖɞɚɘɔɫ  ɔ Ɏ 14  ɝɗɟɣɌɫɡ ɍɧɗɌ 

ɎɧɛɚɗəɑəɌ ɜɑɓɑɖɢɔɫ ɛɚɣɖɔ (ɚɐəɌ Ɏ ɟɝɗɚɎɔɫɡ ɗɌ-

ɛɌɜɚɝɖɚɛɔɔ ɔ ɚɐəɌ ɛɜɔ ɗɌɛɌɜɚɞɚɘɔɔ). 

Ȯɝɑ ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ 

əɌ 64-ɐɑɞɑɖɞɚɜəɚɘ ɝɖɌəɑɜɑ (Brilliance, Philips 

Healthcare) ɝ ɞɚɗɥɔəɚɕ Ɏɧɐɑɗɫɑɘɚɏɚ ɝɗɚɫ 0,8 ɘɘ 

ɔ ɔəɞɑɜɎɌɗɚɘ ɜɑɖɚəɝɞɜɟɖɢɔɔ 0,5 ɘɘ. Ȼɑɜɑɐ ɔɝ-

ɝɗɑɐɚɎɌəɔɑɘ Ɏɧɛɚɗəɫɗɚɝɨ ɛɑɜɚɜɌɗɨəɚɑ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɑ ɖɔɤɑɣəɔɖɌ ɛɚ ɝɞɌəɐɌɜɞəɚɘɟ ɛɜɚ-

ɞɚɖɚɗɟ. Ȼɚɝɗɑ əɌɞɔɎəɚɏɚ ɝɖɌəɔɜɚɎɌəɔɫ ɚɝɟ-

ɥɑɝɞɎɗɫɗɚɝɨ ɎəɟɞɜɔɎɑəəɚɑ ɎɎɑɐɑəɔɑ 100 ɘɗ əɑ-

ɔɚəəɚɏɚ ɕɚɐɝɚɐɑɜɒɌɥɑɏɚ ɖɚəɞɜɌɝɞɔɜɟɪɥɑɏɚ 

ɛɜɑɛɌɜɌɞɌ (iopromid, ȿɗɨɞɜɌɎɔɝɞ-370, ȭɌɕɑɜ) ɝ 

ɛɚɗɟɣɑəɔɑɘ ɔɓɚɍɜɌɒɑəɔɕ Ɏ ɝɗɑɐɟɪɥɔɑ ɠɌɓɧ: 

ɌɜɞɑɜɔɌɗɨəɟɪ, ɛɚɜɞɌɗɨəɟɪ ɔ ɩɖɝɖɜɑɞɚɜəɟɪ 

(əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ) ɠɌɓɟ. Ȱɗɫ ɛɚɗɟɣɑəɔɫ Ɍɜɞɑ-

ɜɔɌɗɨəɚɕ ɠɌɓɧ Ɏɧɛɚɗəɫɗɔ ɝɖɌəɔɜɚɎɌəɔɑ ɝ ɓɌ-

ɐɑɜɒɖɚɕ 25 ɝɑɖɟəɐ, ɛɚɜɞɌɗɨəɚɕ ɠɌɓɧ - 70 ɝɑ-

ɖɟəɐ ɔ ɩɖɝɖɜɑɞɚɜəɚɕ - 180 ɝɑɖɟəɐ. 

ȴəɞɑɜɛɜɑɞɌɢɔɫ ɔɓɚɍɜɌɒɑəɔɫ ɚɝɟɥɑɝɞɎɗɫ-

ɗɌɝɨ əɌ ɜɌɍɚɣɑɕ ɝɞɌəɢɔɔ ɖɚɘɛɨɪɞɑɜəɚɏɚ ɞɚɘɚ-

ɏɜɌɠɌ. ȮɧɛɚɗəɫɗɌɝɨ ɚɢɑəɖɌ ɝɖɌəɚɎ Ɏ ɌɖɝɔɌɗɨ-

əɚɕ ɛɜɚɑɖɢɔɔ ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖ-

ɢɔɕ Ɏ ɖɚɜɚəɌɜəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ 

ɛɜɔ əɌɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɔ Ɏɚ Ɏɝɑ ɠɌɓɧ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ. ȬəɌɗɔɓɔɜɚɎɌɗɔɝɨ ɝɗɑɐɟɪɥɔɑ 

ɛɌɜɌɘɑɞɜɧ: ɗɚɖɌɗɔɓɌɢɔɫ ɚɛɟɡɚɗɔ, ɘɌɖɝɔɘɌɗɨ-

əɧɕ ɐɔɌɘɑɞɜ (ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ɔɓɘɑɜɑəɔɫ Ɏ ɞɜɑɡ 

ɛɗɚɝɖɚɝɞɫɡ),  əɌɗɔɣɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ. 

ȹɌɗɔɣɔɑ əɑɛɜɑɜɧɎəɚɏɚ çɖɚɗɨɢɌè ɝ Ɏɧɝɚɖɚɕ 

ɔɗɔ ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɨɪ Ɏɚɖɜɟɏ ɚɛɟɡɚɗɔ 

ɚɛɜɑɐɑɗɫɗɚɝɨ ɖɌɖ ɛɝɑɎɐɚɖɌɛɝɟɗɌ (ȼɔɝ. 1, ȼɔɝ. 2).  

ȮɔɓɟɌɗɔɓɌɢɔɪ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ ɚɢɑəɔɎɌ-

ɗɔ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: 0 - ɚɛɜɑɐɑɗɑəəɚ ɚɞɝɟɞ-

ɝɞɎɟɑɞ; 1 - Ɏɚɓɘɚɒəɚ ɚɞɝɟɞɝɞɎɟɑɞ, 2 - Ɏɚɓɘɚɒəɚ 

ɛɜɑɐɝɞɌɎɔɞɨ ɔ 3 - ɍɑɓɟɝɗɚɎəɚ ɛɜɔɝɟɞɝɞɎɟɑɞ. Ƚɚ-

ɚɞɎɑɞɝɞɎɑəəɚ, ɛɚɖɌɓɌɞɑɗɔ 0 ɔ 1 ɚɢɑəɔɎɌɗɔɝɨ 

ɖɌɖ ɚɞɜɔɢɌɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ, Ɍ 2 ɔ 3 ɖɌɖ ɛɚɗɚ-

ɒɔɞɑɗɨəɧɕ ɜɑɓɟɗɨɞɌɞ əɌɗɔɣɔɫ ɛɝɑɎɐɚɖɌɛɝɟɗɧ.  

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ, ɛɚɗɚ-

ɒɔɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ, ɚɞɜɔɢɌ-

ɞɑɗɨəɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɔ ɚɍɥɌɫ 

ɞɚɣəɚɝɞɨ ȸȽȶȾ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɛɚɣɑɣəɚɕ ɛɝɑɎ-

ɐɚɖɌɛɝɟɗɧ ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ, ɛɜɔəɔɘɌɫ Ɏ ɖɌɣɑ-

ɝɞɎɑ ɝɞɌəɐɌɜɞɌ ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ.  

ȽɞɌɞɔɝɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ ɚɝɟɥɑɝɞɎɗɫɗɝɫ ɝ 

ɛɚɘɚɥɨɪ  SPSS  ɐɗɫ  Microsoft  Windows, ɛɌɖɑɞɌ  

Ȱ 
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ɛɜɚɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ (Ɏɑɜɝɔɫ 11.5.0). ȼɌɓ-

əɔɢɌ Ɏ ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ Ɏ 

ɖɌɒɐɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ȸȽȶȾ  ɔ əɌ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɫɡ  (Ɏ ɛɚɛɑɜɑɣ-

əɚɕ, ɖɚɜɚəɌɜəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɗɚɝɖɚɝɞɫɡ) 

ɚɢɑəɔɎɌɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɖɜɔɞɑɜɔɫ Ɂɔ-ɖɎɌɐɜɌɞ. 

ȳəɌɣɑəɔɑ ɜ< 0,05 ɝɣɔɞɌɗɔ ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌ-

ɣɔɘɧɘ. 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȼɚ ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɝɜɑɐəɔɕ ɐɔɌɘɑɞɜ ɚɛɟɡɚɗɔ ɝɚɝɞɌɎɔɗ 38 ɘɘ 

(ɐɔɌɛɌɓɚə ɎɌɜɨɔɜɚɎɌɗ ɚɞ 22 ɘɘ ɐɚ 48 ɘɘ). ȰɎɌ-

ɐɢɌɞɨ ɣɑɞɧɜɑ ɚɛɟɡɚɗɔ ɍɧɗɔ ɗɚɖɌɗɔɓɚɎɌəɧ Ɏ 

Ɏɑɜɡəɑɘ ɛɚɗɪɝɑ,  ɐɎɌɐɢɌɞɨ -  Ɏ ɘɑɒɛɚɗɪɝəɚɕ 

ɚɍɗɌɝɞɔ ɔ ɞɜɔɐɢɌɞɨ ɐɎɑ -  Ɏ əɔɒəɑɘ ɛɚɗɪɝɑ 

ɛɚɣɖɔ. ȼɌɓɘɑɜ ɚɛɟɡɚɗɔ ɔ ɗɚɖɌɗɔɓɌɢɔɫ ɝɚɎɛɌɐɌ-

ɗɔ ɝ ɐɌəəɧɘɔ ɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ 

(ɔəɞɜɌɚɛɑɜɌɢɔɚəəɧɘɔ ɐɌəəɧɘɔ) Ɏɚ Ɏɝɑɡ ɝɗɟɣɌ-

ɫɡ. Ȯ 48 əɌɍɗɪɐɑəɔɫɡ ɔɓ 74 (65%) ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ əɌɗɔɣɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɛɜɔ ɏɔɝɞɚɗɚ-

ɏɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ, Ɏ 32 ɝɗɟɣɌɫɡ ɛɝɎɑɐɚ-

ɖɌɛɝɟɗɌ ɍɧɗɌ ɎɧɫɎɗɑəɌ ɛɜɔ ȸȽȶȾ. ȯɔɝɞɚɗɚɏɔ-

ɣɑɝɖɔ Ɏɝɑ ɚɛɟɡɚɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɝɎɑɞɗɚɖɗɑɞɚɣ-

əɧɘ  ɛɚɣɑɣəɚ-ɖɗɑɞɚɣəɧɘ ɜɌɖɚɘ.  

ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȽȶȾ ɝɚɝɞɌɎɔɗɌ 67%, 

ɝɛɑɢɔɠɔɣəɚɝɞɨ 85%, Ɍ ɚɍɥɌɫ ɞɚɣəɚɝɞɨ 73% ɛɜɔ 

ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ. ȬəɌɗɔɓ 

ɖɚɜɚəɌɜəɧɡ ɔ ɝɌɏɔɞɞɌɗɨəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ Ɏ 

Ɏɑəɚɓəɟɪ ɔ əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ ɠɌɓɧ ɛɚɖɌɓɌɗ 

ɍɚɗɑɑ ɞɚɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ  Ɏ ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎ-

ɐɚɖɌɛɝɟɗɧ (ɜ<0,05). 

ȹɌ  ɖɚɜɚəɌɜəɧɡ  ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚə- 

 

ȼɔɝ. 1,Ɍ 

 

ȼɔɝ. 1,ɍ 

ȼɔɝ. 1,Ɍ. ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ 

ɩɖɝɖɜɑɞɚɜəɟɪ (əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ) ɠɌɓɟ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɌɏɔɞɞɌɗɨəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ 58 ɗɑɞ, Ȼȶȼ ɗɑɎɚɕ ɛɚɣɖɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɚ-

ɐɑəɝɔɎəɚɑ ɖɚɗɨɢɚ ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɛɟɡɚɗɔ. 

ȼɔɝ. 1,ɍ. ȸȽȶȾ ɚɜɏɌəɚɎ ɍɜɪɤəɚɕ ɛɚɗɚɝɞɔ ɝ 

ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

Ɏ ɩɖɝɖɜɑɞɚɜəɟɪ (əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ) ɠɌɓɟ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ, ɖɚɜɚəɌɜəɌɫ ɛɜɚɑɖɢɔɫ. 

ȻɌɢɔɑəɞ 58 ɗɑɞ, Ȼȶȼ ɗɑɎɚɕ ɛɚɣɖɔ. Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɏɔɛɚ-

ɐɑəɝɔɎəɚɑ ɖɚɗɨɢɚ ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɛɟɡɚɗɔ. 

 

ȼɔɝ. 1,Ɏ 

 

ȼɔɝ. 1,ɏ 

ȼɔɝ. 1,Ɏ. ɀɚɞɚ ɘɌɖɜɚɛɜɑɛɌɜɌɞɌ ɟɐɌɗɑəəɚɕ ɚɛɟ-

ɡɚɗɔ. 

ȼɔɝ. 1,ɏ. ɀɚɞɚ ɘɔɖɜɚɛɜɑɛɌɜɌɞɌ ɝ ɎɔɓɟɌɗɔɓɌɢɔ-

ɑɕ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ. 
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ɝɞɜɟɖɢɔɫɡ Ɏ ɩɖɝɖɜɑɞɚɜəɟɪ ɠɌɓɟ ɛɝɑɎɐɚɖɌɛɝɟɗɌ 

ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ Ɏ 19 ɔɓ 32 (60%) ɖɌɖ ɚɍɗɌɝɞɨ 

ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɚɖɜɟɒɌɪɥɌɫ ɚɛɟɡɚɗɨ. 

Ȯ Ɏɑəɚɓəɟɪ ɠɌɓɟ ɞɌɖɒɑ ɎɧɝɚɖɌ ɞɚɣəɚɝɞɨ ɚɍəɌ-

ɜɟɒɑəɔɫ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɝɚ ɓəɌɣɔɘɧɘɔ ɝɞɌɞɔ-

ɝɞɔɣɑɝɖɔɘɔ ɜɌɓɗɔɣɔɫɘɔ ɐɗɫ ɖɚɜɚəɌɜəɚɕ ɔ ɝɌ-

ɏɔɞɞɌɗɨəɚɕ ɜɑɖɚəɝɞɜɟɖɢɔɔ. ȹɌ ɖɚɜɚəɌɜəɧɡ ɜɑ-

ɖɚəɝɞɜɟɖɢɔɫɡ Ɏ Ɏɑəɚɓəɟɪ ɠɌɓɟ ɛɝɑɎɐɚɖɌɛɝɟɗɌ Ɏ 

13 ɝɗɟɣɌɫɡ ɔɓ 32 (40%) ɚɛɜɑɐɑɗɫɗɌɝɨ ɖɌɖ ɖɚɗɨɢɚ 

ɛɚəɔɒɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɚɖɜɟɒɌɪɥɑɑ ɚɛɟɡɚɗɨ. 

ȹɌ əɌɞɔɎəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɛɝɑɐɚɖɌɛɝɟɗɌ ɚɛɟ-

ɡɚɗɔ ɛɚɣɖɔ əɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɌɝɨ Ɏɚ Ɏɝɑɡ 

əɌɍɗɪɐɑəɔɫɡ.  Ȯ ɤɑɝɞəɌɐɢɌɞɔ əɌɍɗɪɐɑəɔɫɡ 

ɛɝɑɎɐɚɖɌɛɝɟɗɌ əɑ ɍɧɗɌ ɚɛɜɑɐɑɗɑəɌ ɛɜɔ ȸȽȶȾ, 

ɞɚɏɐɌ ɖɌɖ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ ɑɑ əɌɗɔɣɔɑ ɍɧɗɚ ɛɚɐ-

ɞɎɑɜɒɐɑəɚ. Ȯ ɣɑɞɧɜɑɡ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ 

 

ȼɔɝ. 2,Ɍ 

 

ȼɔɝ. 2,ɍ 

ȼɔɝ. 2,Ɍ.  ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɖɚɜɚəɌɜəɌɫ ɜɑɠɚɜɘɌɢɔɫ. 

ȻɌɢɔɑəɞ 46 ɗɑɞ, Ȼȶȼ ɛɜɌɎɚɕ ɛɚɣɖɔ. ȶɚɗɨɢɑɎɔɐəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞɌ ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɛɟɡɚɗɔ ɚɛɜɑ-

ɐɑɗɫɑɞɝɫ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. 

ȼɔɝ. 2,ɍ. ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɠɚɜɘɌɢɔɫ. 

ȻɌɢɔɑəɞ 46 ɗɑɞ, Ȼȶȼ ɛɜɌɎɚɕ ɛɚɣɖɔ. ȶɚɗɨɢɑɎɔɐəɚɑ 

əɌɖɚɛɗɑəɔɑ ɖɚəɞɜɌɝɞɌ ɛɚ ɛɑɜɔɠɑɜɔɔ ɚɛɟɡɚɗɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ Ɏ ɌɜɞɑɜɔɌɗɨəɟɪ ɠɌɓɟ ɖɚəɞɜɌɝɞɔɜɚɎɌ-

əɔɫ. 

 

ȼɔɝ. 2,Ɏ 
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ȼɔɝ. 2,Ɏ.    ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɛɌɜɑəɡɔɘɌɞɚɓəɟɪ ɠɌɓɟ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɠɚɜɘɌɢɔɫ. 

Ⱦɚɞ ɒɑ ɛɌɢɔɑəɞ. 

ȼɔɝ. 2,ɏ.  ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ Ɏ ɚɞɝɜɚɣɑəəɟɪ ɠɌɓɟ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ, ɖɚɜɚəɌɜəɌɫ ɜɑɠɚɜɘɌɢɔɫ. 
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɝɗɟɣɌɫɡ əɚɜɘɌɗɨəɌɫ ɞɖɌəɨ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ 

ɍɧɗɌ ɛɜɔəɫɞɌ ɓɌ əɌɗɔɣɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ. 

Ⱥɍɝɟɒɐɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ. 

ȺɜɏɌəɚɝɚɡɜɌəɫɪɥɔɑ ɚɛɑɜɌɢɔɔ Ɏɧɛɚɗəɫ-

ɪɞɝɫ ɝ əɌɣɌɗɌ 1980-ɡ ɔ ɚɞəɚɝɫɞɝɫ ɖ ɍɑɓɚɛɌɝəɧɘ 

ɔ ɩɠɠɑɖɞɔɎəɧɘ ɘɑɞɚɐɔɖɌɘ ɗɑɣɑəɔɫ ɐɗɫ ɜɫɐɌ 

ɛɌɢɔɑəɞɚɎ ɝ ɜɌɖɚɘ ɛɚɣɖɔ [1,6,14]. Ȭɍɝɚɗɪɞəɧɑ 

ɛɚɖɌɓɌəɔɫ ɐɗɫ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɡɔɜɟɜɏɔɔ 

ɎɖɗɪɣɌɪɞ Ɏ ɝɑɍɫ: ɚɛɟɡɚɗɨ ɑɐɔəɝɞɎɑəəɚɕ ɛɚɣɖɔ, 

ɐɎɟɝɞɚɜɚəəɔɕ ɝɔəɡɜɚəəɧɕ ɜɌɖ ɛɚɣɖɔ, ɛɚɣɑɣəɌɫ 

əɑɐɚɝɞɌɞɚɣəɚɝɞɨ ɔɗɔ Ɏɑɜɚɫɞəɚɝɞɨ ɎɚɓəɔɖəɚɎɑ-

əɔɫ ɚɛɟɡɚɗɔ ɖɚəɞɜɌɗɌɞɑɜɌɗɨəɚ [1,14]. ȹɚɎɚɚɍɜɌ-

ɓɚɎɌəɔɫ ɘɌɗɚɏɚ ɜɌɓɘɑɜɌ ɞɌɖɒɑ ɫɎɗɫɪɞɝɫ ɛɚɖɌ-

ɓɌəɔɑɘ ɐɗɫ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɕ ɚɛɑɜɌɢɔɔ 

[1,8,14]. ȾɌɖɚɏɚ ɜɚɐɌ ɡɔɜɟɜɏɔɣɑɝɖɔɑ ɎɘɑɤɌɞɑɗɨ-

ɝɞɎɌ ɛɚɖɌɓɧɎɌɪɞ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌ- 

ɞɧ ɗɑɣɑəɔɫ əɑɍɚɗɨɤɔɡ, ɔəɖɌɛɝɟɗɔɜɚɎɌəəɧɡ 

ɚɛɟɡɚɗɑɕ, ɝɚɛɚɝɞɌɎɔɘɧɑ ɝ ɜɌɐɔɖɌɗɨəɚɕ əɑɠɜɩɖ-

ɞɚɘɔɑɕ [14] . 

Ⱥɛɟɡɚɗɔ ɛɚɣɖɔ, ɖɌɖ ɛɜɌɎɔɗɚ, əɑ ɔɘɑɪɞ 

ɔɝɞɔəəɚɕ ɖɌɛɝɟɗɧ, əɚ ɚɖɜɟɒɑəɧ ɞɌɖ əɌɓɧɎɌɑ-

ɘɚɕ ɛɝɑɎɐɚɖɌɛɝɟɗɚɕ [7-14]. ɀɚɜɘɔɜɚɎɌəɔɑ 

ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɫɎɗɫɑɞɝɫ ɜɑɓɟɗɨɞɌɞɚɘ ɜɚɝɞɌ ɚɛɟ-

ɡɚɗɔ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɖɚɘɛɜɑɝɝɔɔ, ɔɤɑɘɔɔ ɔ 

əɑɖɜɚɓɟ ɚɖɜɟɒɌɪɥɑɕ ɛɚɣɑɣəɚɕ ɛɌɜɑəɡɔɘɧ ɔ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɑɑ ɠɔɍɜɚɞɔɓɌɢɔɔ. ȻɝɑɎɐɚɖɌɛɝɟ-

ɗɌ ɣɌɝɞɚ ɚɛɜɑɐɑɗɫɑɞɝɫ əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɜɌɖɌ 

ɛɜɔ ɘɌɗɧɡ ɜɌɓɘɑɜɌɡ ɚɛɟɡɚɗɔ [7-14]. Ȱɗɫ ɐɌəəɚɕ 

ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɑ ɚɛɑɜɌ-

ɢɔɔ (ɜɑɓɑɖɢɔɫ ɔɗɔ ɩəɟɖɗɑɌɢɔɫ) ɫɎɗɫɪɞɝɫ ɍɚɗɑɑ 

ɛɜɑɐɛɚɣɞɔɞɑɗɨəɧɘɔ.  

Ȼɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ ȸȼȾ ɛɜɔɓəɌɑɞɝɫ 

ɝɌɘɧɘ əɌɐɑɒəɧɘ ɘɑɞɚɐɚɘ ɎɧɫɎɗɑəɔɫ ɛɝɑɎɐɚ-

ɖɌɛɝɟɗɧ Ȼȶȼ ɝ ɞɚɣəɚɝɞɨɪ ɚɞ 74 % ɐɚ 93 % [8-

10]. ȻɝɑɎɐɚɖɌɛɝɟɗɌ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ T2-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɖɌɖ ɚɍɗɌɝɞɨ əɔɓɖɚ-

ɔəɞɑəɝɔɎəɚɏɚ ɝɔɏəɌɗɌ, ɚɖɜɟɒɌɪɥɌɫ ɚɛɟɡɚɗɨ [8-

11]. ȾɌɖɌɡɌɤɔ ɔ ɝɚɌɎɞ. [8] Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ 42 

ɛɌɢɔɑəɞɚɎ ɝ Ȼȶȼ ɝɚɚɍɥɌɑɞ ɚ əɌɗɔɣɔɔ ɛɝɑɎɐɚ-

ɖɌɛɝɟɗɧ Ɏ 26% ɚɛɟɡɚɗɑɕ ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚ-

ɘɚɏɜɌɠɔɔ, Ɏ 67% əɚɎɚɚɍɜɌɓɚɎɌəɔɕ Ɏ Ɏɔɐɑ 

əɌɗɔɣɔɫ ɜɑəɞɏɑəɚəɑɏɌɞɔɎəɚɏɚ ɚɍɚɐɖɌ ɛɜɔ Ɍə-

ɏɔɚɏɜɌɠɔɔ, ɟ 93% ɚɛɟɡɚɗɑɕ ɓɚəɌ ɏɔɛɚɔəɞɑəɝɔɎ-

əɚɏɚ ɝɔɏəɌɗɌ Ɏɚɖɜɟɏ ɚɛɟɡɚɗɔ ɚɛɜɑɐɑɗɫɗɌɝɨ əɌ 

T2-ɎɓɎɑɤɑəəɧɡ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ. ɋɘɌɤɔɞɌ ɔ 

ɝɚɌɎɞ. [9] ɛɚ ɜɑɓɟɗɨɞɌɞɌɘ ȸȼȾ ɚɍɝɗɑɐɚɎɌəɔɫ 52 

ɛɌɢɔɑəɞɚɎ ɝ Ȼȶȼ ɛɝɑɎɐɚɖɌɛɝɟɗɟ  ɎɧɫɎɔɗɔ  Ɏ 

66% ɚɛɟɡɚɗɑɕ ɝ ɐɔɌɘɑɞɜɚɘ ɘɑəɑɑ 4 ɝɘ ɔ Ɏ 28% 

ɚɛɟɡɚɗɑɕ ɝ ɜɌɓɘɑɜɚɘ ɍɚɗɑɑ 4 ɝɘ Ɏ ɐɔɌɘɑɞɜɑ. Ȯ 

ɍɚɗɑɑ ɜɌəəɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɋɘɌɤɔɞɌ ɔ ɝɚɌɎɞ. 

[10] ɝɚɚɍɥɌɗɚɝɨ ɚ ɎɧɫɎɗɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ Ɏ 

58% Ȼȶȼ ɛɜɔ ɝɚəɚɏɜɌɠɔɔ Ɏ Ɏɔɐɑ ɏɔɛɚɩɡɚɏɑəəɚ-

ɏɚ ɚɍɚɐɖɌ, ɚɖɜɟɒɌɪɥɑɏɚ ɚɣɌɏɚɎɚɑ ɚɍɜɌɓɚɎɌəɔɑ 

ɛɚɣɖɔ, ɔ Ɏ 25% ɚɛɟɡɚɗɑɕ ɛɜɔ ɝɑɗɑɖɞɔɎəɚɕ ɛɚ-

ɣɑɣəɚɕ ɌəɏɔɚɏɜɌɠɔɔ, ɖɚɏɐɌ ɛɝɑɎɐɚɖɌɛɝɟɗɌ Ɏɔ-

ɓɟɌɗɔɓɔɜɟɑɞɝɫ Ɏ Ɏɔɐɑ ɛɚɗɟɛɜɚɓɜɌɣəɚɏɚ ɜɑəɞɏɑ-

əɚəɑɏɌɞɔɎəɚɏɚ ɚɍɚɐɖɌ Ɏɚɖɜɟɏ ɏɔɛɑɜɎɌɝɖɟɗɫɜəɧɡ 

ɚɛɟɡɚɗɑɕ. Ȼɚ ɐɌəəɧɘ ȹ.Ȭ. ȯɜɔɏɚɜɨɑɎɌ ɝ ɝɚɌɎɞ. 

[11] ɛɜɔ ɝɜɌɎəɑəɔɔ Ɏɚɓɘɚɒəɚɝɞɔ ȸȽȶȾ ɔ ȸȼȾ Ɏ 

ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ Ȼȶȼ əɑ ɟɐɌɗɚɝɨ 

ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɝɑɎɐɚɖɌɛɝɟɗɟ əɔ ɛɜɔ ɚɐəɚɘ 

ȸȽȶȾ ɔɝɝɗɑɐɚɎɌəɔɔ. ȽɚɎɜɑɘɑəəɧɑ Ɏɚɓɘɚɒəɚ-

ɝɞɔ ȿȳȴ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɖɚəɞɜɌɝɞəɧɡ ɛɜɑɛɌ-

ɜɌɞɚɎ Ɏ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɘ ɚɍəɌɜɟɒɑəɔɔ ɛɝɑɎ-

ɐɚɖɌɛɝɟɗɧ ɟ ɛɌɢɔɑəɞɚɎ ɝ Ȼȶȼ ɍɧɗɔ ɚɛɟɍɗɔɖɚ-

ɎɌəɧ Ɏ ɜɫɐɑ ɜɌɍɚɞ [12,13]. Ȼɚ ɐɌəəɧɘ E.T. Ȭɝ-

ɢɑəɞɔ ɔ ɝɚɌɎɞ. [12] ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȿȳȴ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɟɗɨɞɜɌɓɎɟɖɚɎɚɏɚ ɖɚəɞɜɌɝɞəɚɏɚ 

ɛɜɑɛɌɜɌɞɌ Ɏɞɚɜɚɏɚ ɛɚɖɚɗɑəɔɫ ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ 

ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɝɚɝɞɌɎɔɗɌ 85,7 %.  

Ȯ əɌɤɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɚɗɟɣɑəɧ Ɏɧɝɚɖɔɑ 

ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ 

ȸȽȶȾ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɚɛɟɡɚɗɔ 

ɛɚɣɖɔ ɛɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɎəɟɞɜɔɎɑəəɚɏɚ ɍɚ-

ɗɪɝəɚɏɚ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɔ ɔəɞɑɜɛɜɑɞɌɢɔɔ 

ɘɟɗɨɞɔɛɗɌəɌɜəɧɡ ɜɑɖɚəɝɞɜɟɖɢɔɕ. ȴɝɛɚɗɨɓɚɎɌ-

əɔɑ ɖɚɜɚəɌɜəɚɕ ɔ ɝɌɏɔɞɞɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ Ɏ 

ɛɚɜɞɌɗɨəɟɪ ɔ əɑɠɜɚɏɜɌɠɔɣɑɝɖɟɪ ɠɌɓɧ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ 

ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɧɘ.  

ȶ ɚɝəɚɎəɧɘ ɛɜɑɔɘɟɥɑɝɞɎɌɘ ȸȽȶȾ ɚɞəɚ-

ɝɫɞɝɫ ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ, ɩɠɠɑɖɞɔɎ-

əɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɖɚəɞɜɌɝɞəɧɡ ɝɜɑɐɝɞɎ ɔ 

Ɏɧɛɚɗəɑəɔɑ ɟɗɨɞɜɌɞɚəɖɔɡ ɝɜɑɓɚɎ [1-7]. Ȼɚɗɟ-

ɣɑəəɧɑ ɔɓɚɍɜɌɒɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɝ Ɏɧɝɚɖɔɘ ɖɌ-

ɣɑɝɞɎɚɘ Ɏɧɛɚɗəɫɞɨ ɘɟɗɨɞɔɛɗɌəɌɜəɧɑ ɜɑɖɚə-

ɝɞɜɟɖɢɔɔ. ȰɚɝɞɌɞɚɣəɚ ɖɚɜɚɞɖɚɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɔ ɚɞəɚɝɔɞɑɗɨəɚ ɤɔɜɚɖɌɫ ɐɚɝɞɟɛəɚɝɞɨ ɐɑ-

ɗɌɑɞ ɐɌəəɧɕ ɘɑɞɚɐ ɛɜɔɑɘɗɑɘɧɘ ɐɗɫ ɔɝɛɚɗɨɓɚ-

ɎɌəɔɫ.  

ȶɜɚɘɑ ɞɚɏɚ, ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ əɑɚɍɡɚɐɔ-

ɘɟɪ ɔəɠɚɜɘɌɢɔɪ ɐɗɫ ɩɠɠɑɖɞɔɎəɚɏɚ ɛɜɑɐɚɛɑ-

ɜɌɢɔɚəəɚɏɚ ɛɗɌəɔɜɚɎɌəɔɫ. ȹɌɞɔɎəɧɑ ɔɓɚɍɜɌ-

ɒɑəɔɫ ɫɎɗɫɪɞɝɫ ɚɝəɚɎɚɕ ɐɗɫ ɛɚɝɗɑɐɟɪɥɑɏɚ 

ɌəɌɗɔɓɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ ɛɚ-

ɝɗɑ ɎəɟɞɜɔɎɑəəɚɏɚ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɛɜɑ-

 

ȼɔɝ. 2,ɐ. ȸȽȶȾ ɝ ɎəɟɞɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ, ɝɌɏɔɞɞɌɗɨəɌɫ ɜɑɠɚɜ-

ɘɌɢɔɫ. 



   RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY  

REJR  | www.rejr.ru | ʊʦʤ 4 ˉ3 2014. ʉʪʨʘʥʠʮʘ  50 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɌɜɌɞɌ. ȬɜɞɑɜɔɌɗɨəɌɫ ɠɌɓɌ ɫɎɗɫɑɞɝɫ ɛɚɗɑɓəɚɕ 

ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɛɚɣɑɣəɧɡ Ɍɜɞɑɜɔɕ ɔ ɝɚɝɟɐɔ-

ɝɞɧɡ ɌəɚɘɌɗɔɕ. ȻɚɜɞɌɗɨəɌɫ ɠɌɓɌ ɛɚɓɎɚɗɫɑɞ 

ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ ɚɛɟɡɚɗɑɎɚɏɚ ɞɜɚɘɍɌ Ɏ ɛɚ-

ɣɑɣəɚɕ Ɏɑəɑ, əɔɒəɑɕ ɛɚɗɚɕ Ɏɑəɑ. ȹɑɠɜɚɏɜɌɠɔ-

ɣɑɝɖɌɫ ɠɌɓɌ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɔəɠɚɜɘɌɞɔɎəɚɕ 

ɐɗɫ ɚɍəɌɜɟɒɑəɔɫ ɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɛɟɡɚɗɔ 

ɛɚɣɖɔ, ɛɚɝɖɚɗɨɖɟ ɛɚɓɎɚɗɫɑɞ ɗɟɣɤɑ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɌɞɨ  ɛɚɣɑɣəɟɪ ɛɌɜɑəɡɔɘɟ ɔ ɚɛɟɡɚɗɑɎɟɪ 

ɞɖɌəɨ, ɚɍəɌɜɟɒɔɞɨ ɛɝɑɎɐɚɖɌɛɝɟɗɟ ɚɛɟɡɚɗɔ.  

 ȶ ɚɞɜɔɢɌɞɑɗɨəɧɘ ɘɚɘɑəɞɌɘ ȸȽȶȾ ɚɞəɚ-

ɝɔɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɎɧɝɚɖɌɫ ɗɟɣɑɎɌɫ əɌɏɜɟɓɖɌ əɌ 

ɛɌɢɔɑəɞɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɩɞɚɞ ɠɌɖɞɚɜ əɑ ɘɚɒɑɞ 

ɍɧɞɨ ɚɛɜɑɐɑɗɫɪɥɔɘ Ɏ Ɏɧɍɚɜɑ ɘɑɞɚɐɌ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɔ çɛɚɗɨɓɌ-Ɏɜɑɐè ɐɚɗɒəɧ ɍɧɞɨ ɚɍɫɓɌɞɑɗɨəɚ 

ɝɚɚɞəɑɝɑəɧ. Ȯ ɛɚɝɗɑɐɟɪɥɔɡ ɜɌɍɚɞɌɡ ɛɗɌəɔɜɟ-

ɑɞɝɫ ɚɢɑəɔɞɨ ɛɟɞɔ ɝəɔɒɑəɔɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ 

ɔ ɚɛɞɔɘɔɓɌɢɔɔ ɛɜɚɞɚɖɚɗɌ ɘəɚɏɚɠɌɓəɚɏɚ ɝɖɌəɔ-

ɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ɝɚɛɚɝɞɌɎɗɑəɔɑ ɛɚɗɟɣɑəəɧɡ 

ɐɌəəɧɡ ɝ ɐɜɟɏɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ.  

ȮɧɎɚɐɧ. 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɧɛɚɗəɑəɔɑ ȸȽȶȾ ɝ Ɏəɟɞ-

ɜɔɎɑəəɧɘ ɍɚɗɪɝəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ 

ɌəɌɗɔɓɚɘ ɔɓɚɍɜɌɒɑəɔɕ əɌ ɘɟɗɨɞɔɛɗɚɝɖɚɝɞəɧɡ 

ɜɑɖɚəɝɞɜɟɖɢɔɫɡ Ɏ ɡɚɐɑ ɛɜɑɐɚɛɑɜɌɢɔɚəəɚɏɚ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ ɛɌɢɔɑəɞɚɎ ɝ Ȼȶȼ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑ-

ɗɔɞɨ əɌɗɔɣɔɑ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɛɝɑɎɐɚɖɌɛɝɟɗɧ ɔ, 

ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɛɚɓɎɚɗɫɑɞ ɜɑɤɔɞɨ Ɏɚɛɜɚɝ ɚ Ɏɚɓ-

ɘɚɒəɚɝɞɔ Ɏɧɛɚɗəɑəɔɫ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɑɕ 

ɚɛɑɜɌɢɔɔ. 

Ȼɚɗɟɣɑəɧ Ɏɧɝɚɖɔɑ ɛɚɖɌɓɌɞɑɗɔ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɩɠɠɑɖɞɔɎəɚɝɞɔ ɐɌəəɚɏɚ ɘɑɞɚɐɌ Ɏ ɚɍəɌ-

ɜɟɒɑəɔɔ ɛɝɑɎɐɚɖɌɛɝɟɗɧ, ɚɐəɌɖɚ ɞɜɑɍɟɑɞɝɫ 

ɐɌɗɨəɑɕɤɑɑ ɝɜɌɎəɑəɔɑ ɛɚɗɟɣɑəəɧɡ ɜɑɓɟɗɨɞɌɞɚɎ 

ɝ ɐɜɟɏɔɘɔ  ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ ɞɌɖɔ-

ɘɔ, ɖɌɖ ȸȼȾ ɔ ȿȳȴ, Ɍ ɞɌɖɒɑ ɜɑɓɟɗɨɞɌɞɌɘɔ ɛɌ-

ɞɚɘɚɜɠɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɚɗɨɤɑɏɚ 

ɜɫɐɌ ɛɌɢɔɑəɞɚɎ ɝ ɜɌɓɗɔɣəɧɘɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔ-

ɘɔ ɎɌɜɔɌəɞɌɘɔ ɝɞɜɚɑəɔɫ ɚɛɟɡɚɗɑɕ.  ȿɣɔɞɧɎɌɫ 

ɝɞɜɑɘɔɞɑɗɨəɚɑ ɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɑ ɘɑɐɔɢɔə-

ɝɖɔɡ ɞɑɡəɚɗɚɏɔɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɗɑɣɑəɔɫ, ɛɚɞɑə-

ɢɔɌɗɨəɚ ɎɌɒəɧɘ ɫɎɗɫɑɞɝɫ ɞɌɖɒɑ Ɏɧɍɚɜ ɘɑɞɚɐɌ 

ɐɗɫ ɚɢɑəɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɚɜɏɌəɚɝɚɡɜɌəɫɪɥɔɡ 

ɚɛɑɜɌɢɔɕ ɝ ɢɑɗɨɪ ɍɚɗɑɑ ɞɚɣəɚɏɚ ɛɜɑɐɚɛɑɜɌɢɔ-

ɚəəɚɏɚ ɝɞɌɐɔɜɚɎɌəɔɫ  ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝ-

ɝɌ ɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɗɌəɔɜɚɎɌəɔɫ ɡɔɜɟɜɏɔɣɑ-

ɝɖɚɏɚ ɗɑɣɑəɔɫ.  
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ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɒɑəɝɖɚɏɚ 

əɌɝɑɗɑəɔɫ ȼɚɝɝɔɔ ɔ ɝɘɑɜɞəɚɝɞɔ ɒɑəɥɔə Ɏ ȼɀ əɌɔɍɚɗɨɤɔɕ ɟɐɑɗɨəɧɕ Ɏɑɝ ɔɘɑɪɞ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ ɚɛɟɡɚɗɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȬɖɞɟɌɗɨəɚɝɞɨ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɛɚɘɚɥɨɪ ɝɖɜɔəɔəɏɚɎɧɡ ɘɑɞɚɐɚɎ, əɑ ɎɧɓɧɎɌɑɞ ɝɚɘəɑəɔɕ 

ɔ ɔɘɑɑɞ ɎɌɒəɚɑ ɘɑɐɔɖɚ-ɝɚɢɔɌɗɨəɚɑ ɓəɌɣɑəɔɑ. 

ȽɐɑɗɌə ɚɍɓɚɜ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝɔɝɞɑɘ ɐɗɫ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ. ȸɑɞɚɐ 

ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɛɜɔɘɑəɔɘ ɐɗɫ ɝɖɜɔəɔəɏɚɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ, 

ɛɚɝɖɚɗɨɖɟ ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɑɝɞɔ ɍɧɝɞɜɟɪ, ɍɑɓɚɛɌɝəɟɪ ɔ ɍɑɓɍɚɗɑɓəɑəəɟɪ ɛɜɚɢɑɐɟɜɟ ɜɌə-

əɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɖɌ ɔ ɎɧɫɎɔɞɨ ɛɜɚɣɔɑ ɓɌɍɚɗɑɎɌəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɘɌɘɘɚɏɜɌɠɔɫ, ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, 

ɝɖɜɔəɔəɏ, ɞɜɌəɝɘɔɝɝɔɚəəɌɫ ɚɛɞɔɣɑɝɖɌɫ ɘɌɘɘɚɏɜɌɠɔɫ, ɜɑəɞɏɑəɚɎɝɖɌɫ ɖɚɘɛɨɪ-
ɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑ-
ɐɚɎɌəɔɑ, ɖɚɩɠɠɔɢɔɑəɞ ɛɚɏɗɚɥɑəɔɫ, ɖɚɩɠɠɔɢɔɑəɞ ɜɌɝɝɑɫəɔɫ. 

 

TRANSMISSION OPTICAL MAMMOGRAPHY AS A PERSPECTIVE METHOD  

OF SCREENING DIAGNOSTICS OF BREAST CANCER 

 

Pyanov I.V.  
 

he malignant breast tumors have the largest share in the structure of incidence of 

cancer in the female population and mortality among wome n in Russia. There is no 

doubt, that breast cancer diagnostics including screening methods has actuality and 

important medical and social value.  

A review of diagnostic systems for optical mammography is presented. The method of 

transmission optical mammogr aphy is applicable for screening, because it allows to carry 

out quick, safe and painless procedure for early cancer diagnostics and identify other breast 

diseases.  

 
Keywords: mammography, breast cancer, screening, transmission optical 

mammography, compute d tomography, magnetic resonance imaging, ultrasonogr a-
phy, absorption coefficient, scattering coefficient.  

 
 
 

 

ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ əɌɝɑɗɑəɔɫ ȼɚɝɝɔɔ 

ɓɗɚɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɓɌ-

əɔɘɌɪɞ Ɏɞɚɜɚɑ ɘɑɝɞɚ (14,9%) ɛɚɝɗɑ ɍɚ-

ɗɑɓəɑɕ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ (54,8%) [1], 

Ɍ Ɏ ɝɞɜɟɖɞɟɜɑ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɓɗɚɖɌɣɑɝɞɎɑəəɧ-

ɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ 

ȼɚɝɝɔɔ ɔɓ ɏɚɐɌ Ɏ ɏɚɐ ɛɑɜɎɚɑ ɘɑɝɞɚ ɓɌəɔɘɌɑɞ ɜɌɖ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ (ȸȲ) (20,7%). Ⱥə ɫɎɗɫɑɞɝɫ Ɏɑ-

ɐɟɥɑɕ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɛɌɞɚɗɚɏɔɑɕ ɟ ɒɑəɝɖɚɏɚ 

əɌɝɑɗɑəɔɫ ɝɞɜɌəɧ. Ȯ ɝɞɜɟɖɞɟɜɑ ɝɘɑɜɞəɚɝɞɔ 

ɒɑəɥɔə əɌɔɍɚɗɨɤɔɕ ɟɐɑɗɨəɧɕ Ɏɑɝ ɔɘɑɪɞ  ɓɗɚ-

ɖɌɣɑɝɞɎɑəəɧɑ əɚɎɚɚɍɜɌɓɚɎɌəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɧ (17,1%). Ȼɚɩɞɚɘɟ ɐɔɌɏəɚɝɞɔɖɌ ɜɌɖɌ ȸȲ əɌ 

ɜɌəəɔɡ ɝɞɌɐɔɫɡ ɫɎɗɫɑɞɝɫ ɝɚɎɜɑɘɑəəɚɕ ɔ Ɍɖɞɟ-

Ɍɗɨəɚɕ ɓɌɐɌɣɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɘɑɐɔɢɔəɧ Ɏ 

ɝɎɫɓɔ ɝ ɜɚɝɞɚɘ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɔ əɔɓɖɔɘ ɟɜɚɎ-

əɑɘ ɐɔɌɏəɚɝɞɔɖɔ. 

ȸɌɘɘɚɏɜɌɠɔɫ, ɖɌɖ ɚɝəɚɎəɚɕ ɘɑɞɚɐ ɘɑɐɔ-

ɢɔəɝɖɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɒɑəɝɖɔɡ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɛɜɔ əɌɗɔɣɔɔ ɟ 
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ȹȬȿɃȹɇȵ ȺȭȳȺȼ 

 

ɀȯȬȺȿ ȮȻȺ çȹɌɢɔɚ-
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Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɛɌɢɔɑəɞɖɔ ɒɌɗɚɍ (əɌɛɜɔɘɑɜ,  ɘɌɝɞɚɛɌɞɔɔ, 

ɠɔɍɜɚɌɐɑəɚɘɧ ɔɗɔ ɒɑ ɚəɖɚɗɚɏɔɣɑɝɖɚɏɚ ɓɌɍɚɗɑ-

ɎɌəɔɫ), ɔ ɐɗɫ ɝɖɜɔəɔəɏɌ (ɘɌɝɝɚɎɚɏɚ ɚɍɝɗɑɐɚɎɌ-

əɔɫ ɒɑəɝɖɚɏɚ əɌɝɑɗɑəɔɫ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ ɓɌ-

ɍɚɗɑɎɌəɔɫ ɜɌɖɚɘ ȸȲ ɔɗɔ ɠɌɖɞɚɜɚɎ ɜɔɝɖɌ), ɣɞɚ 

ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɜɌɖ ȸȲ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ. 

Ƚɖɜɔəɔəɏ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɖɌɖ ɘɚɒəɚ ɜɌəɨɤɑ 

əɌɣɌɞɨ ɗɑɣɑəɔɑ, ɐɚ ɛɜɚɏɜɑɝɝɔɜɚɎɌəɔɫ ɚəɖɚɗɚɏɔ-

ɣɑɝɖɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ [2-4].  

ȸɌɘɘɚɏɜɌɠɔɣɑɝɖɚɑ ɚɍɝɗɑɐɚɎɌəɔɑ ɐɚɗɒəɚ 

ɜɑɏɟɗɫɜəɚ Ɏɧɛɚɗəɫɞɨɝɫ ɒɑəɥɔəɌɘ ɝɞɌɜɤɑ 40 

ɗɑɞ. ȱɝɗɔ ɒɑ ɛɌɢɔɑəɞɖɌ Ɏɡɚɐɔɞ Ɏ ɏɜɟɛɛɟ ɜɔɝɖɌ 

ɜɌɓɎɔɞɔɫ ɜɌɖɌ ȸȲ, Ɍ ɔɘɑəəɚ:  ɔɘɑɑɞ əɌɝɗɑɐ-

ɝɞɎɑəəɟɪ ɛɜɑɐɜɌɝɛɚɗɚɒɑəəɚɝɞɨ (ɞ.ɑ. ɝɗɟɣɌɔ ɝ 

ɐɚɖɌɓɌəəɧɘ ɝɑɘɑɕəɧɘ ɌəɌɘəɑɓɚɘ ɜɌɖɌ ȸȲ) 

ɗɔɍɚ ɜɌəɑɑ ɛɜɚɡɚɐɔɗɌ ɗɟɣɑɎɟɪ ɞɑɜɌɛɔɪ Ɏ ɚɍɗɌ-

ɝɞɔ ɏɜɟɐɔ, ɞɚ Ɏ ɞɌɖɚɘ ɝɗɟɣɌɑ ɜɑɖɚɘɑəɐɟɑɞɝɫ 

əɌɣɔəɌɞɨ ɝɖɜɔəɔəɏɚɎɧɑ ɘɌɘɘɚɏɜɌɠɔɔ ɝ ɍɚɗɑɑ 

ɜɌəəɑɏɚ ɎɚɓɜɌɝɞɌ. ȹɌɔɍɚɗɑɑ ɩɠɠɑɖɞɔɎəɧɘ ɘɑ-

ɞɚɐɚɘ ɝɖɜɔəɔəɏɌ ɫɎɗɫɑɞɝɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɘɌɘ-

ɘɚɏɜɌɠɔɫ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ [3-4]. Ȱɗɫ ɚɍɝɗɑɐɚ-

ɎɌəɔɫ ɛɜɔɘɑəɫɪɞ ɛɗɑəɚɣəɧɑ ɔɗɔ ɢɔɠɜɚɎɧɑ 

ɘɌɘɘɚɏɜɌɠɧ, ɛɜɔɣɑɘ ɚɝəɚɎəɚɑ ɚɞɗɔɣɔɑ ɛɚɝɗɑɐ-

əɔɡ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ɘɑɐɔɢɔəɝɖɚɑ ɔɓɚɍ-

ɜɌɒɑəɔɑ ȸȲ ɠɚɜɘɔɜɟɑɞɝɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ 

ɖɚɘɛɨɪɞɑɜɑ, Ɍ əɑ əɌ ɜɑəɞɏɑəɚɎɝɖɚɕ ɛɗɑəɖɑ. ɉɞɚ 

ɛɚɓɎɚɗɫɑɞ ɛɜɚɎɚɐɔɞɨ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɚɍɜɌɍɚɞɖɟ 

ɘɌɘɘɚɏɜɌɘɘɧ ɝ ɛɚɘɚɥɨɪ ɝɛɑɢɔɌɗɨəɚɏɚ ɛɜɚ-

ɏɜɌɘɘəɚɏɚ ɚɍɑɝɛɑɣɑəɔɫ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ 

ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ ɛɌɢɔɑəɞɖɔ ɜɌɓɘɑɥɌɪɞɝɫ 

ɘɑɒɐɟ ɐɎɟɘɫ ɖɚɘɛɜɑɝɝɔɚəəɧɘɔ ɛɗɌɝɞɔəɌɘɔ ɔ 

ɛɚɐɎɑɜɏɌɪɞɝɫ ɝɒɌɞɔɪ, ɖɚɞɚɜɚɑ əɑɚɍɡɚɐɔɘɚ ɐɗɫ 

ɟɘɑəɨɤɑəɔɫ ɞɚɗɥɔəɧ ɞɖɌəɑɕ ȸȲ, ɛɚɏɗɚɥɌɪ-

ɥɔɡ ɜɑəɞɏɑəɚɎɝɖɚɑ ɔɓɗɟɣɑəɔɑ. ȳɌ ɝɣɑɞ ɩɞɚɏɚ ɛɚ-

ɎɧɤɌɑɞɝɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɎɧɫɎɗɑəɔɫ ɔɓɘɑəɑ-

əɔɕ Ɏ ɞɖɌəɫɡ ȸȲ. ȳɌɞɑɘ ɝəɔɘɌɑɞɝɫ ɔɓɚɍɜɌɒɑ-

əɔɑ ȸȲ Ɏ ɐɎɟɡ ɛɜɚɑɖɢɔɫɡ (ɛɜɫɘɚɕ ɔ ɍɚɖɚɎɚɕ). 

ȺɐəɌɖɚ Ɏ ɡɚɐɑ ɞɌɖɚɕ ɛɜɚɢɑɐɟɜɧ ɛɌɢɔɑəɞɖɔ ɔɝ-

ɛɧɞɧɎɌɪɞ ɚɛɜɑɐɑɗɑəəɧɕ ɐɔɝɖɚɘɠɚɜɞ, ɝɎɫɓɌə-

əɧɕ ɝɚ ɝɒɌɞɔɑɘ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ.  ȶɜɚɘɑ ɞɚɏɚ, 

əɌ ɚɜɏɌəɔɓɘ ɚɖɌɓɧɎɌɑɞɝɫ ɘɌɗɚɑ, əɚ, Ɏɝɑ ɒɑ, ɜɌ-

ɐɔɌɢɔɚəəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɛɚɞɑə-

ɢɔɌɗɨəɚ ɚɛɌɝəɧɘ. Ȼɚ ɩɞɚɕ ɛɜɔɣɔəɑ Ɍɍɝɚɗɪɞ-

əɧɘ ɛɜɚɞɔɎɚɛɚɖɌɓɌəɔɑɘ ɖ əɌɓəɌɣɑəɔɪ ɜɑəɞɏɑ-

əɚɎɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɫɎɗɫɪɞɝɫ  ɍɑɜɑɘɑəəɚɝɞɨ 

ɔ ɛɑɜɔɚɐ ɗɌɖɞɌɢɔɔ. 

Ȱɗɫ ɚɍɝɗɑɐɚɎɌəɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɟ ɘɚɗɚ-

ɐɧɡ ɒɑəɥɔə (ɐɚ 35 ɗɑɞ) ɛɜɔɘɑəɫɪɞ ɐɚɝɞɌɞɚɣəɚ 

ɩɠɠɑɖɞɔɎəɧɕ ɔ ɍɑɓɚɛɌɝəɧɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɕ 

ɘɑɞɚɐ ð ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ), ɞ.ɖ. 

ɞɖɌəɔ ɔɡ ȸȲ ɍɚɗɑɑ ɛɗɚɞəɧɑ, ɣɞɚ ɐɑɗɌɑɞ ɛɜɚɢɑ-

ɐɟɜɟ ɜɑəɞɏɑəɚɎɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ Ɏ ɞɌɖɚɘ ɝɗɟ-

ɣɌɑ əɑ ɞɚɗɨɖɚ əɑɩɠɠɑɖɞɔɎəɚɕ, əɚ ɔ ɞɜɌɎɘɌɞɔɣ-

əɚɕ. Ȼɚɩɞɚɘɟ Ɏ ɝɗɟɣɌɑ ɍɑɜɑɘɑəəɚɝɞɔ ɔ Ɏ ɛɑɜɔɚɐ 

ɗɌɖɞɌɢɔɔ, Ɏɚ ɔɓɍɑɒɌəɔɑ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ əɌ 

ɚɜɏɌəɔɓɘ ɘɌɞɑɜɔ ɔ ɐɔɞɫ, ɔɝɛɚɗɨɓɟɪɞ ȿȳȴ ȸȲ, Ɍ 

Ɏ ɝɗɚɒəɧɡ ɝɗɟɣɌɫɡ ɛɜɔɘɑəɫɪɞ ɘɌɏəɔɞəɚ-

ɜɑɓɚəɌəɝəɟɪ ɞɚɘɚɏɜɌɠɔɪ (ȸȼȾ) ɔɗɔ ɍɔɚɛɝɔɪ. 

ȾɚɘɚɏɜɌɠɔɫ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɝɞɌɗɌ ɚɐ-

əɔɘ ɔɓ əɑɓɌɘɑəɔɘɧɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɔəɝɞɜɟ-

ɘɑəɞɚɎ Ɏ ɝɌɘɧɡ ɜɌɓəɧɡ ɚɞɜɌɝɗɫɡ ɘɑɐɔɢɔəɧ, Ɏ 

ɞɚɘ ɣɔɝɗɑ ɔ Ɏ ɚɍɗɌɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ ɒɑəɝɖɚɕ ɜɑ-

ɛɜɚɐɟɖɞɔɎəɚɕ ɝɔɝɞɑɘɧ.  Ȼɜɔɘɑəɑəɔɑ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ (ɜɑəɞɏɑəɚɎɝɖɚɕ) ɞɚɘɚɏɜɌɠɔɔ (ȶȾ) ɔ ȸȼȾ 

ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȸȲ ɞɌɖɒɑ əɌɡɚɐɔɞ ɝɎɚɑ ɛɜɔ-

ɘɑəɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ.  ȹɑɝɘɚɞɜɫ əɌ ɝɜɌɎəɔ-

ɞɑɗɨəɚ Ɏɧɝɚɖɟɪ ɝɞɚɔɘɚɝɞɨ ȶȾ/ȸȼȾ-

ɔɝɝɗɑɐɚɎɌəɔɫ, ɑɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɔ ɣɌɝɞɚ-

ɞɌ ɛɜɔɘɑəɑəɔɫ ɜɌɝɞɑɞ ɝ ɖɌɒɐɧɘ ɏɚɐɚɘ. ȹɚ, 

əɌɜɫɐɟ ɝ ɤɔɜɚɖɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ Ɏɚɓ-

ɘɚɒəɚɝɞɫɘɔ, ɛɜɔ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɔ 

ɚɜɏɌəɔɓɘ ɛɚɐɎɑɜɏɌɑɞɝɫ ɜɌɐɔɌɢɔɚəəɚɘɟ Ɏɚɓɐɑɕ-

ɝɞɎɔɪ, Ɍ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ ɚɞ ɚɐəɚɏɚ ɞɌɖɚɏɚ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ ɎɌɜɨɔɜɟɑɞ ɚɞ əɑɝɖɚɗɨɖɔɡ ɘȳɎ ɐɚ əɑ-

ɝɖɚɗɨɖɔɡ ɐɑɝɫɞɖɚɎ ɘȳɎ. ɉɞɚ ɝɜɌɎəɔɘɚ ɝ ɏɚɐɚɎɚɕ 

əɌɏɜɟɓɖɚɕ ɠɚəɚɎɚɕ ɜɌɐɔɌɢɔɔ.  ȸȼȾ ɚɞ ȶȾ ȸȲ 

ɚɞɗɔɣɌɑɞ ɑɥɑ ɍɚɗɑɑ ɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ. Ȼɜɔ 

ɩɞɚɘ ȶȾ ɔ ȸȼȾ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ əɑ ɚɞɘɑəɫɪɞ, Ɍ 

ɐɚɛɚɗəɫɪɞ ɚɝəɚɎəɧɑ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ ȸȲ 

ð ɜɑəɞɏɑəɚɎɝɖɟɪ ɘɌɘɘɚɏɜɌɠɔɪ ɔ ȿȳȴ. Ȯɝɑ ɩɞɚ 

ɐɑɗɌɑɞ ɜɑəɞɏɑəɚɎɝɖɟɪ ɘɌɘɘɚɏɜɌɠɔɪ əɌ ɝɑɏɚ-

ɐəɫɤəɔɕ ɐɑəɨ ɔ Ɏ ɍɗɔɒɌɕɤɑɘ ɚɍɚɓɜɔɘɚɘ ɍɟ-

ɐɟɥɑɘ əɌɔɍɚɗɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘ ɐɔɌɏəɚɝɞɔ-

ɣɑɝɖɔɘ ɔəɝɞɜɟɘɑəɞɚɘ ɐɗɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɩɞɚɏɚ 

ɐɑɗɔɖɌɞəɚɏɚ ɚɜɏɌəɌ. 

ȺɐəɌɖɚ ɓɌ ɛɚɝɗɑɐəɔɑ ɐɎɌ ɐɑɝɫɞɔɗɑɞɔɫ 

ɟɝɛɑɗ ɓɌɫɎɔɞɨ ɚ ɝɑɍɑ ɘɑɞɚɐ ɞɜɌəɝɘɔɝɝɔɚəəɚɕ (ɚɞ 

Ɍəɏɗ. transmission ð ɛɜɚɛɟɝɖɌəɔɑ, ɛɜɚɡɚɒɐɑəɔɑ) 

ɚɛɞɔɣɑɝɖɚɕ ɞɚɘɚɏɜɌɠɔɔ (ȾȺȾ) ɔ, Ɏ ɣɌɝɞəɚɝɞɔ, 

ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ 

(ȾȺȸ), ɛɜɔɘɑəɫɪɥɔɕ ɗɌɓɑɜəɚɑ (ɚɛɞɔɣɑɝɖɚɑ) ɔɓ-

ɗɟɣɑəɔɑ ɐɗɫ ɚɍɗɟɣɑəɔɫ ȸȲ ɔ ɔɘɑɪɥɔɕ ɜɫɐ əɑ-

ɚɝɛɚɜɔɘɧɡ ɛɜɑɔɘɟɥɑɝɞɎ ɛɑɜɑɐ ɚɍɥɑɔɓɎɑɝɞəɧ-

ɘɔ ɘɑɞɚɐɌɘɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɒɑəɝɖɔɡ ȸȲ [5-6].  

ȯɗɌɎəɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌɘɔ ȾȺȸ ɫɎɗɫɪɞ-

ɝɫ ɍɑɓɚɛɌɝəɚɝɞɨ ɔ ɖɚɘɠɚɜɞəɚɝɞɨ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɚɕ ɛɜɚɢɑɐɟɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ ȸȲ. ȻɑɜɎɚɑ ɐɚ-

ɝɞɔɏɌɑɞɝɫ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɐɗɫ ɎɔɓɟɌɗɔɓɌ-

ɢɔɔ ɍɔɚɞɖɌəɑɕ əɑɔɚəɔɓɔɜɟɪɥɑɏɚ ɚɛɞɔɣɑɝɖɚɏɚ 

(ɗɌɓɑɜəɚɏɚ) ɔɓɗɟɣɑəɔɫ, ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɔə-

ɠɜɌɖɜɌɝəɚɏɚ, Ɍ ɞɌɖɒɑ Ɏɔɐɔɘɚɏɚ ɐɔɌɛɌɓɚəɚɎ ɔɓ 

ɞɌɖ əɌɓɧɎɌɑɘɚɏɚ çɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɖəɌ ɛɜɚ-

ɓɜɌɣəɚɝɞɔè (0,6-1,1 ɘɖɘ) [7-8].  ɉɞɚ ɔɓɗɟɣɑəɔɑ əɑ 

ɞɚɗɨɖɚ əɑ ɐɌɑɞ ɐɚɓɚɎɚɕ əɌɏɜɟɓɖɔ əɌ ɚɜɏɌəɔɓɘ, 

əɚ ɔ əɌɔɘɑəɑɑ ɚɝɗɌɍɗɫɑɞɝɫ Ɏ ɞɖɌəɫɡ ȸȲ, ɐɚɝɞɌ-

ɞɚɣəɚ ɏɗɟɍɚɖɚ ɛɜɚəɔɖɌɫ Ɏ əɔɡ. Ȭ ɖɚɘɠɚɜɞəɚɝɞɨ 

ɛɜɚɢɑɐɟɜɧ ɝɚɝɞɚɔɞ Ɏ ɞɚɘ, ɣɞɚ ɛɜɔ ɛɜɔɘɑəɑəɔɔ 

ȾȺȸ əɑ ɞɜɑɍɟɑɞɝɫ ɍɚɗɑɓəɑəəɚɑ ɝɒɌɞɔɑ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ ɛɌɢɔɑəɞɖɔ, ɣɞɚ ɐɑɗɌɑɞ Ɏɧɛɚɗəɑəɔɑ 

ɘɌɘɘɚɏɜɌɠɔɔ ɖɚɘɠɚɜɞəɧɘ ɔ ɍɑɓɍɚɗɑɓəɑəəɧɘ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ȾȺȸ ɐɑɗɌɑɞ Ɏɚɓɘɚɒəɧɘ 

ɛɜɚɎɑɐɑəɔɑ ɘəɚɏɚɖɜɌɞəɧɡ ɝɖɜɔəɔəɏɚɎɧɡ  ɚɍ-

ɝɗɑɐɚɎɌəɔɕ ȸȲ Ɏ ɞɑɣɑəɔɑ ɖɚɜɚɞɖɚɏɚ ɔəɞɑɜɎɌɗɌ 

Ɏɜɑɘɑəɔ; ɛɜɔɘɑəɫɑɘɧɑ Ɍɗɏɚɜɔɞɘɧ ɛɜɚɝɞɜɌə-

ɝɞɎɑəəɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɚɍɑɝ-

ɛɑɣɔɎɌɪɞ ɎɚɝɝɞɌəɚɎɗɑəɔɑ əɑ ɞɚɗɨɖɚ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ɛɚɏɗɚɥɑəɔɫ ɍɔɚɖɞɌəɔ, əɚ ɔ ɖɚɩɠɠɔɢɔɑəɞɌ 

ɜɌɝɝɑɫəɔɫ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɛɚɎɧɤɑəɔɪ ɔə-

ɠɚɜɘɌɞɔɎəɚɝɞɔ ɐɔɌɏəɚɝɞɔɖɔ. ȶɜɚɘɑ ɩɞɚɏɚ, ɝɞɚ-

ɔɘɚɝɞɨ  ȾȺȸ-ɚɍɚɜɟɐɚɎɌəɔɫ ɔ ɓɌɞɜɌɞɧ əɌ ɛɚɐɏɚ- 
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ɞɚɎɖɟ ɛɚɘɑɥɑəɔɫ ɐɗɫ ɜɌɓɘɑɥɑəɔɫ ɚɛɞɔɣɑɝɖɚɏɚ 

ɘɌɘɘɚɏɜɌɠɌ ɝɟɥɑɝɞɎɑəəɚ ɐɑɤɑɎɗɑ ȶȾ ɔɗɔ ȸȼȾ. 

ȴəɞɑɜɑɝ ɘɑɐɔɢɔəɧ ɔ ɞɑɡəɔɖɔ ɖ ȾȺȾ ɔ 

ȾȺȸ ɚɍɦɫɝəɫɑɞɝɫ Ɏɧɝɚɖɚɕ ɛɜɌɖɞɔɣɑɝɖɚɕ ɓəɌ-

ɣɔɘɚɝɞɨɪ ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɞɚɘɚ-

ɏɜɌɠɔɔ ɔ ɘɌɘɘɚɏɜɌɠɔɔ [7-9], Ɍ ɞɌɖɒɑ əɌɟɣəɚɕ 

ɝɗɚɒəɚɝɞɨɪ ɝɌɘɚɕ ɓɌɐɌɣɔ [10]: Ɏ ɚɛɞɔɣɑɝɖɚɘ 

ɐɔɌɛɌɓɚəɑ ɎɓɌɔɘɚɐɑɕɝɞɎɔɑ ɔɓɗɟɣɑəɔɫ ɝ ɍɔɚɞɖɌ-

əɨɪ əɚɝɔɞ ɍɚɗɑɑ ɝɗɚɒəɧɕ ɡɌɜɌɖɞɑɜ, ɞ.ɖ. ɚəɚ 

ɛɚɐɎɑɜɏɌɑɞɝɫ ɝɟɥɑɝɞɎɑəəɚ ɍɚɗɨɤɑɘɟ ɚɝɗɌɍɗɑ-

əɔɪ Ɏ ɞɖɌəɫɡ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɓəɌɣɔɞɑɗɨəɧɘ 

ɞɜɟɐəɚɝɞɫɘ ɖɌɖ ɛɜɔ ɜɑɏɔɝɞɜɌɢɔɔ, ɞɌɖ ɔ ɛɜɔ 

ɘɌɞɑɘɌɞɔɣɑɝɖɚɕ ɚɍɜɌɍɚɞɖɑ ɛɚɗɟɣɑəəɧɡ ɐɌəəɧɡ. 

Ȯ ɛɑɜɎɧɑ ɏɚɐɧ ɜɌɓɎɔɞɔɫ ȾȺȸ ɛɜɑɐɛɚɗɌɏɌ-

ɗɚɝɨ, ɣɞɚ ɝɚ Ɏɜɑɘɑəɑɘ ɚɛɞɔɣɑɝɖɔɑ ɘɌɘɘɚɏɜɌɠɔ-

ɣɑɝɖɔɑ ɝɔɝɞɑɘɧ ɓɌɘɑəɫɞ ɜɑəɞɏɑəɚɎɝɖɔɑ ɘɌɘɘɚ-

ɏɜɌɠɧ. ȺɐəɌɖɚ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɚɛɜɑɐɑɗɑəɌ 

ɚɝəɚɎəɌɫ ɚɍɗɌɝɞɨ ɛɜɔɘɑəɑəɔɫ ȾȺȸ ɖɌɖ ɔəɝɞɜɟ-

ɘɑəɞɌ ɘɌɝɝɚɎɚɏɚ ɝɖɜɔəɔəɏɌ ɒɑəɝɖɚɏɚ əɌɝɑɗɑ-

əɔɫ. 

ɂɑɗɨ ɝɞɌɞɨɔ ð ɝɐɑɗɌɞɨ ɚɍɓɚɜ ɝɟɥɑɝɞɎɟɪ-

ɥɔɡ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɡ ɝɔɝɞɑɘ, ɜɑɌɗɔɓɟɪɥɔɡ ɘɑ-

ɞɚɐ ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘɘɚɏɜɌ-

ɠɔɔ; ɝɜɌɎəɔɞɨ Ɏɚɓɘɚɒəɚɝɞɔ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘ-

ɘɚɏɜɌɠɔɔ ɝ ɞɜɌɐɔɢɔɚəâəɧɘɔ ɘɑɞɚɐɌɘɔ ɔɝɝɗɑ-

ɐɚɎɌəɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ, ɛɚɖɌɓɌɎ ɛɜɔɘɑəɑəɔɑ 

ȾȺȸ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑɝɖɚɕ ɛɜɌɖɞɔɖɑ ɐɗɫ 

ɝɖɜɔəɔəɏɚɎɧɡ ɚɍɝɗɑɐɚɎɌəɔɕ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ 

ɓɌɍɚɗɑɎɌəɔɕ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. 

ȽɟɥɑɝɞɎɟɪɥɔɑ ɛɜɚɞɚɞɔɛɧ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɡ ɝɔɝɞɑɘ ɐɗɫ ȾȺȸ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɞɔɛɌ 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɚɛɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɘɚɒəɚ 

ɟɝɗɚɎəɚ ɜɌɓɐɑɗɔɞɨ əɌ ȾȺȸ ɐɗɫ əɑɛɜɑɜɧɎəɚɏɚ 

ɔɓɗɟɣɑəɔɫ, ȾȺȸ Ɏɚ Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ (ɔɘɛɟɗɨ-

ɝəɚɑ ɔɓɗɟɣɑəɔɑ) ɔ ȾȺȸ Ɏ ɣɌɝɞɚɞəɚɕ ɚɍɗɌɝɞɔ (ɣɌ-

ɝɞɚɞəɚ-ɘɚɐɟɗɔɜɚɎɌəəɚɑ ɔɓɗɟɣɑəɔɑ). ȼɫɐ ȾȺȸ-

 

ȼɔɝ. 1,Ɍ. 

 

ȼɔɝ. 1,ɍ. 

ȼɔɝ. 1.   Ȯəɑɤəɔɕ Ɏɔɐ ɚɛɞɔɣɑɝɖɚɏɚ ɞɚɘɚɏɜɌɠɌ OMPS (Ɍ) ɔ ɑɏɚ ɝɖɌəɔɜɟɪɥɌɫ ɝɔɝɞɑɘɌ Ɏ ɜɌɓɜɑɓɑ 

(ɍ), ɏɐɑ ȸȲ ð ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ, ȺȮ ð ɚɛɞɔɣɑɝɖɔɑ ɎɚɗɚɖəɌ, ȴȲ ð ɔɘɘɑɜɝɔɚəəɌɫ ɒɔɐɖɚɝɞɨ. 

 

ȼɔɝ. 2,Ɍ. 

 

ȼɔɝ. 2,ɍ. 

ȼɔɝ. 2,Ɍ.  ȾɜɌɐɔɢɔɚəəɌɫ ɜɑəɞɏɑəɚɎɝɖɌɫ ɘɌɘɘɚ-

ɏɜɌɠɔɫ Ɏ ɖɜɌəɔɚɖɌɟɐɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 

ȸɌɘɘɚɏɜɌɘɘɌ ɛɜɌɎɚɕ ȸȲ, ɝɚɐɑɜɒɌɥɑɕ ɟɛɗɚɞəɑ-

əɔɑ ɐɔɌɘɑɞɜɚɘ ɚɖɚɗɚ 2 ɝɘ. 

ȼɔɝ. 2,ɍ. OPMS  əɌ ɐɗɔəɑ Ɏɚɗəɧ 780 əɘ Ɏ ɖɜɌ-

əɔɚɖɌɟɐɌɗɨəɚɕ, ɘɑɐɔɚɗɌɞɑɜɌɗɨəɚɕ ɔ ɖɚɜɚ-

əɌɗɨəɚɕ ɛɜɚɑɖɢɔɫɡ. 

ȸɌɘɘɚɏɜɌɘɘɌ ɛɜɌɎɚɕ ȸȲ, ɝɚɐɑɜɒɌɥɑɕ ɟɛɗɚɞəɑ-

əɔɑ ɐɔɌɘɑɞɜɚɘ ɚɖɚɗɚ 2 ɝɘ. 
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ɝɔɝɞɑɘ ɛɜɚɡɚɐɔɞ ɝɞɌɐɔɪ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɛɧɞɌ-

əɔɕ ɔɗɔ ɟɒɑ ɜɌɓɜɑɤɑə ɐɗɫ ɛɜɔɘɑəɑəɔɫ. Ƚɚ-

ɏɗɌɝəɚ ɛɜɚɏəɚɓɌɘ ɩɖɝɛɑɜɞɚɎ, ɛɜɔ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɔ ȾȺȸ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȸȲ Ɏ ɘɑɐɔɢɔə-

ɝɖɚɕ ɛɜɌɖɞɔɖɑ ɚɍɦɑɘɧ ɛɜɚɐɌɒ ɚɛɞɔɣɑɝɖɔɡ 

ɘɌɘɘɚɏɜɌɠɚɎ ɍɟɐɟɞ ɝɚɝɞɌɎɗɫɞɨ əɑɝɖɚɗɨɖɚ ɞɧɝɫɣ 

ȾȺȸ-ɝɔɝɞɑɘ Ɏ ɏɚɐ, Ɍ ɔɡ ɝɞɚɔɘɚɝɞɨ ɍɟɐɑɞ ɝɚɛɚ-

ɝɞɌɎɔɘɌ ɝɚ ɝɞɚɔɘɚɝɞɨɪ ɛɗɑəɚɣəɧɡ ɜɑəɞɏɑəɚɎ-

ɝɖɔɡ ɘɌɘɘɚɏɜɌɠɚɎ (ɚɞ 3-5 ɐɚ 10-15 ɘɗə. ɜɟɍ-

ɗɑɕ). 

ȾȺȸ ɐɗɫ əɑɛɜɑɜɧɎəɚɏɚ ɔɓɗɟɣɑəɔɫ.  

Ȯ ɖɚəɢɑ 1990-ɡ ɏɏ. ɖɚɘɛɌəɔɑɕ Philips 

Medical Systems (ȹɔɐɑɜɗɌəɐɧ) ɎɑɗɌɝɨ ɜɌɓɜɌɍɚɞ-

ɖɌ ɝɔɝɞɑɘɧ OMPS (Optical Mammo Prototype 

System), ɖɚɞɚɜɌɫ ɛɚɓɎɚɗɫɗɌ ɛɜɚɎɚɐɔɞɨ ɔɝɝɗɑɐɚ-

ɎɌəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɜɔ ɖɜɟɏɚɎɚɕ ɏɑɚɘɑɞ-

ɜɔɔ ɔɓɘɑɜɑəɔɕ [11-12]. ȰɌəəɌɫ ɝɔɝɞɑɘɌ ɝɚɝɞɚɫ-

ɗɌ ɔɓ ɛɜɚɢɑɐɟɜəɚɏɚ ɝɞɚɗɌ ɝ ɟɏɗɟɍɗɑəɔɑɘ ɐɗɫ ɘɚ-

ɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɌɢɔɑəɞɖɔ, ɝ ɛɚɐɖɗɪɣɑəəɧɘ ɖ 

əɑɘɟ ɟɛɜɌɎɗɫɪɥɔɘ ɖɚɘɛɨɪɞɑɜɚɘ ɐɗɫ ɝɍɚɜɌ, 

ɚɍɜɌɍɚɞɖɔ ɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚ-

ɝɞɔɖɔ ȸȲ (ȼɔɝ. 1 (Ɍ)). Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɌ-

ɢɔɑəɞɖɌ ɗɚɒɔɗɌɝɨ əɌ ɛɜɚɢɑɐɟɜəɧɕ ɝɞɚɗ ɗɔɢɚɘ 

Ɏəɔɓ, ɑɑ ɘɚɗɚɣəɌɫ ɒɑɗɑɓɌ ɛɚɘɑɥɌɗɌɝɨ Ɏ ɟɏɗɟɍ-

ɗɑəɔɑ, Ɏɚɖɜɟɏ ɖɚɞɚɜɚɏɚ ɜɌɓɘɑɥɌɗɌɝɨ ɖɜɟɏɚɎɌɫ 

ɝɖɌəɔɜɟɪɥɌɫ ɝɔɝɞɑɘɌ ɔɓ 256 ɚɛɞɚɎɚɗɚɖɚə (ȼɔɝ. 

1 (ɍ)). 

ȿɝɞɜɚɕɝɞɎɚ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ ɍɧɗɚ 

ɚɞəɚɝɔɞɑɗɨəɚ ɛɜɚɝɞɧɘ ɔ əɑ ɔɘɑɗɚ ɐɎɔɒɟɥɔɡɝɫ 

ɣɌɝɞɑɕ; ɎɜɌɥɑəɔɑ ɔɝɞɚɣəɔɖɌ ɗɌɓɑɜəɚɏɚ ɔɓɗɟɣɑ-

əɔɫ ɔ ɑɏɚ ɛɑɜɑɘɑɥɑəɔɑ ɛɚ ɎɑɜɞɔɖɌɗɨəɚɕ ɚɝɔ 

ɚɝɟɥɑɝɞɎɗɫɗɚɝɨ ɚɛɞɔɣɑɝɖɔ ð ɝ ɛɚɘɚɥɨɪ ɚɛɞɚɎɚ-

ɗɚɖɚəəɚɕ (ȺȮ) ɝɔɝɞɑɘɧ ɔɝɞɚɣəɔɖɚɎ ɔ ɩɗɑɖɞɜɚə-

əɚɏɚ ȺȮ-ɛɑɜɑɖɗɪɣɌɞɑɗɫ, Ɍ ɜɑɏɔɝɞɜɌɢɔɫ ɚɝɟ-

ɥɑɝɞɎɗɫɗɌɝɨ ɝ ɛɚɘɚɥɨɪ ɚɛɞɔɣɑɝɖɔɡ Ɏɚɗɚɖɚə, 

ɛɚɐɖɗɪɣɑəəɧɡ ɖ ɞɚɣɑɣəɧɘ ɠɚɞɚɐɔɚɐɌɘ. ȱɥɑ 

ɚɐəɚɕ ɚɝɚɍɑəəɚɝɞɨɪ OMPS ɫɎɗɫɗɚɝɨ ɓɌɛɚɗəɑəɔɑ 

ɟɏɗɟɍɗɑəɔɫ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ ɔɘɘɑɜɝɔɚə-

əɚɕ ɒɔɐɖɚɝɞɨɪ (ɚɞ ɛɚɓɐəɑɗɌɞ. immersio ð ɛɚ-

ɏɜɟɒɑəɔɑ), ɍɗɔɓɖɚɕ ɛɚ ɝɎɚɔɘ ɚɛɞɔɣɑɝɖɔɘ ɝɎɚɕ-

ɝɞɎɌɘ ɖ ɍɔɚɞɖɌəɔ ȸȲ. ɉɞɚ ɐɑɗɌɗɚɝɨ ɝ ɢɑɗɨɪ 

ɟɗɟɣɤɑəɔɫ ɚɛɞɔɣɑɝɖɚɏɚ ɖɚəɞɌɖɞɌ ɝɖɌəɔɜɟɪɥɑɕ 

ɝɔɝɞɑɘɧ ɝ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɚɕ ɔ ɐɗɫ ɘɔəɔɘɔɓɌ-

ɢɔɔ ɚɤɔɍɚɖ, ɝɎɫɓɌəəɧɡ ɝ əɑɞɚɣəɚɝɞɨɪ ɛɚɓɔɢɔ-

ɚəɔɜɚɎɌəɔɫ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ.  Ȱɗɫ ɖɚɘ-

ɠɚɜɞɌ ɛɌɢɔɑəɞɖɔ ɒɔɐɖɚɝɞɨ ɛɚɐɚɏɜɑɎɌɗɌɝɨ ɐɚ 

31 ÁȽ. Ȯ ɝɔɝɞɑɘɑ ɛɜɔɘɑəɫɗɚɝɨ əɑɛɜɑɜɧɎəɚɑ ɚɛ-

ɞɔɣɑɝɖɚɑ ɔɓɗɟɣɑəɔɑ ɞɜɑɡ ɗɌɓɑɜəɧɡ ɐɔɚɐɚɎ əɌ 

ɐɗɔəɌɡ Ɏɚɗə Ɏɔɐɔɘɚɏɚ ɔ ɍɗɔɒəɑɏɚ ɔəɠɜɌɖɜɌɝ-

əɚɏɚ (ȴȶ) ɐɔɌɛɌɓɚəɌ (679, 779, 867 əɘ ɛɜɔ 

ɘɚɥəɚɝɞɔ 50 ɘȮɞ). Ȯɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ȸȲ əɌ 

ɚɐəɚɕ ɐɗɔəɑ Ɏɚɗəɧ ɝɚɝɞɌɎɗɫɗɚ ɚɖɚɗɚ 1,5 ɘɔəɟɞ, 

Ɍ ɚɍɥɑɑ Ɏɜɑɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɌɎɗɫɗɚ 10 ɘɔ-

əɟɞ. 

Ȯ 1999 ɏ. ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɖɗɔəɔɣɑɝɖɔɑ 

ɔɝɛɧɞɌəɔɫ ɝɔɝɞɑɘɧ OMPS Ɏ ɘɑɐɔɢɔəɝɖɚɘ ɢɑə-

ɞɜɑ ȷɑɕɐɑəɝɖɚɏɚ ɟəɔɎɑɜɝɔɞɑɞɌ (ȹɔɐɑɜɗɌəɐɧ). 

Ȼɜɔɘɑɜ ɛɚɗɟɣɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɕ ɛɜɑɐɝɞɌɎɗɑə 

əɌ ȼɔɝ. 2 (Ɍ, ɍ). Ȯɔɐəɚ, ɣɞɚ ɟɛɗɚɞəɑəɔɑ Ɏ ȸȲ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɚɍɗɌɝɞɨɪ Ɏɧɝɚɖɚɏɚ ɚɝɗɌɍɗɑəɔɫ 

ɚɛɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ (ɖɜɌɝəɧɕ ɢɎɑɞ).  

ȹɑɝɘɚɞɜɫ əɌ ɛɜɚɝɞɚɞɟ ɔ ɟɐɚɍɝɞɎɚ ɔɝɛɚɗɨ-

ɓɚɎɌəɔɫ ɝɔɝɞɑɘɧ, ɛɜɔ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɛɧɞɌəɔɫɡ 

ɝɔɝɞɑɘɌ OMPS ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɌ ɝɗɌɍɧɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɔ ɎɑɝɨɘɌ ɛɚɝɜɑɐɝɞɎɑəəɟɪ ɜɌɓɜɑɤɌɪ-

ɥɟɪ ɝɛɚɝɚɍəɚɝɞɨ, ɣɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ əɑ ɝ ɛɜɔɘɑ-

əɑəɔɑɘ əɑɛɜɑɜɧɎəɚɏɚ ɚɛɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, Ɍ 

ɝ əɑɝɚɎɑɜɤɑəɝɞɎɚɘ ɔɝɛɚɗɨɓɟɑɘɚɏɚ Ɏ OMPS Ɍɗɏɚ-

ɜɔɞɘɌ ɜɑɖɚəɝɞɜɟɖɢɔɔ, əɑ ɛɚɓɎɚɗɫɪɥɑɏɚ ɚɝɟ-

ɥɑɝɞɎɗɫɞɨ ɚɐəɚɎɜɑɘɑəəɟɪ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɐɎɟɡ 

ɚɛɞɔɣɑɝɖɔɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ ɍɔɚɞɖɌəɔ ȸȲ ð ɖɚ-

ɩɠɠɔɢɔɑəɞɌ ɜɌɝɝɑɫəɔɫ ɔ ɖɚɩɠɠɔɢɔɑəɞɌ ɛɚ-

ɏɗɚɥɑəɔɫ.  

ȳəɌɣɔɞɑɗɨəɧɕ ɔəɞɑɜɑɝ ɐɗɫ ɖɗɔəɔɣɑɝɖɚɕ 

ɛɜɌɖɞɔɖɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɚɐɔə ɔɓ ɛɑɜɎɧɡ Ɏ ɘɔɜɑ 

ɝɑɜɔɕəɧɡ ɚɛɞɔɣɑɝɖɔɡ ɘɌɘɘɚɏɜɌɠɚɎ ð ɝɔɝɞɑɘɌ 

CTLM (ɚɞ çComputed Tomography for Laser 

Mammographyè ð çȽɔɝɞɑɘɌ ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚ-

ɏɜɌɠɔɣɑɝɖɚɕ ɗɌɓɑɜəɚɕ ɘɌɘɘɚɏɜɌɠɔɔè) ɝɑɎɑɜɚ-

ɌɘɑɜɔɖɌəɝɖɚɕ ɖɚɘɛɌəɔɔ Imaging Diagnostic 

Systems, Inc. (ȼɔɝ. 3) [13]. ȼɌɍɚɞɧ ɛɚ ɝɚɓɐɌəɔɪ  

CTLM əɌɣɌɗɔɝɨ Ɏ 1994 ɏɚɐɟ.  

CTLM ɔɝɛɚɗɨɓɟɑɞ ɢɔɗɔəɐɜɔɣɑɝɖɟɪ ɝɡɑɘɟ 

ɝɖɌəɔɜɚɎɌəɔɫ. ȷɌɓɑɜəɧɕ ɗɟɣ əɌɛɜɌɎɗɫɑɞɝɫ əɌ 

ȸȲ ɚɛɞɔɣɑɝɖɔɘ ɖɚɗɗɔɘɌɞɚɜɚɘ, ɠɚɖɟɝɔɜɟɪɥɔɘ 

ɗɟɣ Ɏ ɛɫɞəɚ ɚɖɚɗɚ 3 ɘɘ ɐɔɌɘɑɞɜɚɘ, Ɍ ɏɜɟɛɛɌ 

ɠɚɞɚɐɔɚɐɚɎ ɜɑɏɔɝɞɜɔɜɟɑɞ ɛɜɚɤɑɐɤɑɑ ɣɑɜɑɓ ȸȲ 

ɔɓɗɟɣɑəɔɑ. 

Ȯɚ Ɏɜɑɘɫ ɛɜɚɢɑɐɟɜɧ ɛɌɢɔɑəɞɖɌ ɗɚɒɔɞɝɫ 

əɌ ɒɔɎɚɞ, Ɍ ɑɑ ȸȲ ɜɌɓɘɑɥɌɑɞɝɫ Ɏ ɟɏɗɟɍɗɑəɔɔ, Ɏ 

ɖɌɘɑɜɑ ɝɖɌəɔɜɚɎɌəɔɫ (ȼɔɝ. 3). ȳɌ ɝɣɑɞ ɛɜɔɘɑ-

əɑəɔɫ Ɏ CTLM ɝɘɑəəɧɡ ɖɚɗɑɢ ɜɌɓɗɔɣəɚɏɚ ɐɔɌ-

ɘɑɞɜɌ (Ɏɛɗɚɞɨ ɐɚ 20 ɝɘ, Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓ-

ɘɑɜɌ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɌɢɔɑəɞɖɔ) ɝɞɌɗɚ Ɏɚɓ-

ɘɚɒəɧɘ ɚɝɟɥɑɝɞɎɔɞɨ əɑɛɚɝɜɑɐɝɞɎɑəəɧɕ ɖɚə-

ɞɌɖɞ əɑɛɚɐɎɔɒəɚɕ ɣɌɝɞɔ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ 

ɝ ɛɚɎɑɜɡəɚɝɞɨɪ ȸȲ, Ɍ ɩɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, ɛɚɓ-

Ɏɚɗɔɗɚ ɚɞɖɌɓɌɞɨɝɫ ɚɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔɘɘɑɜɝɔ-

ɚəəɚɕ  ɒɔɐɖɚɝɞɔ.  Ȼɜɔ ɝɖɌəɔɜɚɎɌəɔɔ   ɛɚɐɎɔɒ- 

 

ȼɔɝ. 3. 

ȼɔɝ. 3.    ȺɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɖɔ ɝ ɛɚɘɚɥɨɪ 

ɝɔɝɞɑɘɧ CTLM. 
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əɌɫ ɣɌɝɞɨ ɝɔɝɞɑɘɧ əɑ ɝɚɛɜɔɖɌɝɌɑɞɝɫ ɝ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɚɕ, ɣɞɚɍɧ əɑ ɛɚɎɜɑɐɔɞɨ ɑɑ əɑɒəɟɪ ɖɚɒɟ. 

Ⱥɍɧɣəɚ ɐɗɫ 3D-ɎɔɓɟɌɗɔɓɌɢɔɔ ɖɌɒɐɚɕ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɧ əɑɚɍɡɚɐɔɘɚ 3-10 ɘɔəɟɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ 

ɚɞ ɣɔɝɗɌ ɞɚɘɚɏɜɌɠɔɣɑɝɖɔɡ ɝɜɑɓɚɎ. 

ȿɣɔɞɧɎɌɫ, ɣɞɚ ɛɚɏɗɚɥɑəɔɑ ɖɜɚɎɔ ɚɛɜɑɐɑ-

ɗɫɑɞɝɫ Ɏ ɚɝəɚɎəɚɘ ɛɚɏɗɚɥɑəɔɑɘ Ɏɚɐɧ, ɏɑɘɚɏɗɚ-

ɍɔəɌ ɔ ɚɖɝɔɏɑɘɚɏɗɚɍɔəɌ, ɍɧɗɌ ɝɛɑɢɔɌɗɨəɚ ɛɚ-

ɐɚɍɜɌəɌ ɜɌɍɚɣɌɫ ɐɗɔəɌ Ɏɚɗəɧ CTLM (808 əɘ): 

ɚəɌ əɌɡɚɐɔɞɝɫ Ɏ ɍɗɔɒəɑɘ ȴȶ-ɐɔɌɛɌɓɚəɑ ɔ ɝɚɚɞ-

ɎɑɞɝɞɎɟɑɞ ɞɌɖ əɌɓɧɎɌɑɘɚɕ  çɔɓɚɍɑɝɞɔɣɑɝɖɚɕ 

ɐɗɔəɑ Ɏɚɗəɧè ɏɑɘɚɏɗɚɍɔəɌ, əɌ ɖɚɞɚɜɚɕ ɛɚɏɗɚɥɑ-

əɔɑ ɚɛɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ ɚɖɔɝɗɑəəɚɕ (HbO2) 

ɔ ɎɚɝɝɞɌəɚɎɗɑəəɚɕ (Hb) ɠɚɜɘɌɘɔ ɏɑɘɚɏɗɚɍɔəɌ 

ɚɐɔəɌɖɚɎɚ, Ɍ ɛɚɏɗɚɥɑəɔɫ ɔɓɗɟɣɑəɔɫ Ɏɚɐɚɕ ɔ 

ɒɔɜɚɎɚɕ ɞɖɌəɨɪ ɛɜɌɖɞɔɣɑɝɖɔ əɑ ɛɜɚɔɝɡɚɐɔɞ. 

ȴɝɛɚɗɨɓɚɎɌəɔɑ ɞɌɖɚɕ ɐɗɔəɧ Ɏɚɗəɧ ɛɚɓɎɚɗɫɑɞ 

ɐɚɝɞɌɞɚɣəɚ ɖɌɣɑɝɞɎɑəəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ Ɏɑɝɨ 

ɚɍɦɑɘ ɏɜɟɐɔ ɚɞ ɝɚɝɖɌ ɐɚ ɏɜɟɐəɚɕ ɝɞɑəɖɔ.  

ȶɌɖ ɔɓɎɑɝɞəɚ [14-16], Ɏ ɓɗɚɖɌɣɑɝɞɎɑəəɧɡ 

ɚɛɟɡɚɗɫɡ ȸȲ ɛɜɚɔɝɡɚɐɔɞ ɠɚɜɘɔɜɚɎɌəɔɑ əɚɎɧɡ 

ɝɚɝɟɐɚɎ, ɞ.ɖ. ɚɛɟɡɚɗɨ əɑ ɘɚɒɑɞ ɜɌɓɎɔɎɌɞɨɝɫ ɔ 

ɜɌɝɞɔ ɍɑɓ ɚɍɜɌɓɚɎɌəɔɫ Ɏ əɑɕ ɜɌɓɎɑɞɎɗɑəəɚɕ ɝɑ-

ɞɔ ɖɌɛɔɗɗɫɜɚɎ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ ɝəɌɍɒɑəɔɑ 

ɖɗɑɞɚɖ ɖɔɝɗɚɜɚɐɚɘ ɔ ɛɔɞɌɞɑɗɨəɧɘɔ ɎɑɥɑɝɞɎɌ-

ɘɔ. CTLM ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ Ɍəɏɔɚɏɑəɑɓ Ɏ 

ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɔ ɚɍɑɝɛɑɣɔɞɨ ɜɌəəɪɪ ɐɔɌɏəɚ-

ɝɞɔɖɟ ɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ȸȲ. 

Ȼɜɔɘɑɜɧ ɚɛɞɔɣɑɝɖɔɡ ɘɌɘɘɚɏɜɌɘɘ ɔ ɔɡ 

ɝɜɌɎəɑəɔɑ ɝ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ ɝ ɔɝ-

ɛɚɗɨɓɚɎɌəɔɑɘ ɔɓɎɑɝɞəɧɡ ɘɑɞɚɐɚɎ ɐɔɌɏəɚɝɞɔɖɔ 

ȸȲ, ɛɜɔɎɑɐɑəɧ əɌ ȼɔɝ. 4. 

CTLM ɝɚɣɑɞɌɑɞ Ɏ ɝɑɍɑ Ɏɝɑ ɛɜɑɔɘɟɥɑɝɞɎɌ 

ȾȺȸ: əɑ ɔɝɛɚɗɨɓɟɑɞ ɜɑəɞɏɑəɚɎɝɖɚɑ ɔɓɗɟɣɑəɔɑ, 

əɑ ɞɜɑɍɟɑɞ ɎɎɑɐɑəɔɫ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ, əɑ 

ɛɜɚɔɓɎɚɐɔɞ ɝɐɌɎɗɔɎɌəɔɫ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɔ əɑ 

ɓɌɎɔɝɔɞ ɚɞ ɛɗɚɞəɚɝɞɔ ɞɖɌəɑɕ ȸȲ, əɑ ɝɚɓɐɌɑɞ 

ɐɔɝɖɚɘɠɚɜɞɌ ɛɌɢɔɑəɞɖɑ ɔ ɛɚɓɎɚɗɫɑɞ ɚɍɝɗɑɐɚ-

ɎɌɞɨ ɗɪɍɧɑ ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ, ɚɝɚɍɑəəɚ ɝ ɛɚ-

Ɏɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɨɪ ɞɖɌəɔ.  

ȽɔɝɞɑɘɌ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɎ ɐɚɝɞɌɞɚɣəɚ 

ɡɚɜɚɤɟɪ ɜɌɍɚɞɚɝɛɚɝɚɍəɚɝɞɨ ɔ ɛɜɚɕɐɫ ɖɗɔəɔɣɑ-

ɝɖɔɑ ɔɝɛɧɞɌəɔɫ ɔ ɘɑɒɐɟəɌɜɚɐəɟɪ ɝɑɜɞɔɠɔɖɌ-

ɢɔɪ, ɛɚɝɞɌɎɗɫɑɞɝɫ ɔ ɟɝɛɑɤəɚ ɛɜɔɘɑəɫɑɞɝɫ Ɏ 

ȶɌəɌɐɑ, ɝɞɜɌəɌɡ ȳɌɛɌɐəɚɕ ɔ Ȯɚɝɞɚɣəɚɕ ȱɎɜɚ-

ɛɧ, Ȭɓɔɔ ɔ əɌ ȭɗɔɒəɑɘ Ȯɚɝɞɚɖɑ, ɚɐəɌɖɚ ɐɚ ɝɔɡ 

ɛɚɜ əɑ ɛɚɗɟɣɔɗɌ ɜɌɓɜɑɤɑəɔɑ əɌ ɛɜɔɘɑəɑəɔɑ Ɏ 

ɝɞɜɌəɑ ɛɜɚɔɓɎɚɐɝɞɎɌ (ȽɄȬ). CTLM ɛɜɑɐɝɞɌɎɗɫɑɞ 

ɍɚɗɨɤɚɕ ɛɜɌɖɞɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ ɔ ɛɜɔɘɑəɫɑɞɝɫ 

ɐɗɫ ɝɖɜɔəɔəɏɌ ɝ ɢɑɗɨɪ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ ɓɌ-

ɍɚɗɑɎɌəɔɕ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ. Ȼɜɔ ɩɞɚɘ ɝɔɝɞɑɘɌ 

ɖɚɘɛɨɪɞɑɜəɚɕ ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɕ ɗɌɓɑɜəɚɕ 

ɘɌɘɘɚɏɜɌɠɔɔ ɛɜɑɐɝɞɌɎɗɑəɌ əɌ ɜɚɝɝɔɕɝɖɚɘ 

ɜɧəɖɑ ɘɚɐɑɗɨɪ 1020 (çCTLM scannerè) ɛɚ ɐɚ-

Ɏɚɗɨəɚ Ɏɧɝɚɖɚɕ ɢɑəɑ (13-14,5 ɘɗə. ɜɟɍɗɑɕ), 

ɝɜɌɎəɔɘɚɕ ɝ ɜɫɐɚɘ ɘɚɐɑɗɑɕ ɘɌɘɘɚɏɜɌɠɚɎ ɔ 

ɞɚɘɚɏɜɌɠɚɎ. ȻɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɣɞɚ ɝ ɜɌɝɤɔɜɑəɔ-

ɑɘ ɏɑɚɏɜɌɠɔɔ ɛɚɝɞɌɎɚɖ ɔ ɛɚɗɟɣɑəɔɑɘ ɜɌɓɜɑɤɑ-

əɔɫ əɌ ɛɜɔɘɑəɑəɔɑ ɝɔɝɞɑɘɧ əɌ Ɏəɟɞɜɑəəɑɘ 

ɜɧəɖɑ ȽɄȬ, ɝɞɚɔɘɚɝɞɨ CTLM ɍɟɐɑɞ ɝəɔɒɌɞɨɝɫ, 

Ɍ ɠɟəɖɢɔɚəɌɗɨəɚɝɞɨ  ɜɌɝɤɔɜɫɞɨɝɫ. 

Ȼɚɘɔɘɚ CTLM, ɔəɞɑɜɑɝ ɛɜɑɐɝɞɌɎɗɫɑɞ ɔ 

ɝɔɝɞɑɘɌ DYNOT (Dynamic Infrared Optical 

Tomography), ɫɎɗɫɪɥɌɫɝɫ ɝɚɎɘɑɝɞəɚɕ ɜɌɓɜɌ-

ɍɚɞɖɚɕ ɖɚɘɛɌəɔɔ NIRx Medical Technologies 

(ȽɄȬ) ɔ ɏɜɟɛɛɧ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɔɓ Downstate 

Medical Center ɛɜɔ ȸɑɐɔɢɔəɝɖɚɘ ɟəɔɎɑɜɝɔɞɑɞɑ 

ȹɨɪ-ȵɚɜɖɌ [17-18].  

 

ȼɔɝ. 4,Ɍ. 

 

ȼɔɝ. 4,ɍ. 

 

ȼɔɝ. 4,Ɏ. 

ȼɔɝ. 4.   ȽɜɌɎəɑəɔɑ ɜɑɓɟɗɨɞɌɞɚɎ ɐɔɌɏəɚɝɞɔɖɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ, ɎɧɫɎɔɎɤɔɡ əɌɗɔɣɔɑ ɛɜɚɞɚɖɚɎɚɕ 

ɖɌɜɢɔəɚɘɧ in situ ɔ ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ɜɑəɞɏɑəɚɎɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ (Ɍ), ɝɔɝɞɑɘɧ CTLM (ɍ) ɔ 

ɘɑɞɚɐɚɘ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɌəɏɔɚɏɜɌɠɔɔ (Ɏ) Ɏ ɘɑɐɔɚɗɌɞɑɜɌɗɨəɚɕ ɛɜɚɑɖɢɔɔ. 
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Ȯ DYNOT ɜɑɌɗɔɓɚɎɌə ɚɛɞɔɖɚ-

ɘɑɡɌəɔɣɑɝɖɔɕ ɛɜɔəɢɔɛ ɝɖɌəɔɜɚɎɌəɔɫ. Ȯɚ Ɏɜɑ-

ɘɫ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ ɛɌɢɔɑəɞɖɔ, 

ɗɑɒɌɥɑɕ əɌ ɝɛɑɢɔɌɗɨəɚɘ ɝɞɚɗɑ (ȼɔɝ. 5), ɛɚɘɑ-

ɥɌɗɔɝɨ Ɏ ɐɎɑ ɛɚɗɟɝɠɑɜɔɣɑɝɖɔɡ ɣɌɤɔ ɛɑɜɑɘɑə-

əɚɏɚ ɐɔɌɘɑɞɜɌ ɝ ɛɜɔɖɜɑɛɗɑəəɧɘɔ ɖ əɔɘ ɚɛɞɔ-

ɣɑɝɖɔɘɔ ɎɚɗɚɖəɌɘɔ ɔɝɞɚɣəɔɖɚɎ, Ɏ ɖɌɣɑɝɞɎɑ ɖɚ-

ɞɚɜɧɡ ɔɝɛɚɗɨɓɟɪɞɝɫ ɣɑɞɧɜɑ ɗɌɓɑɜɌ Ɏ ɍɗɔɒəɑɘ 

ȴȶ-ɐɔɌɛɌɓɚəɑ (760-830 əɘ),  ɔ ɐɑɞɑɖɞɚɜɚɎ. Ȱɗɫ 

ɐɚɝɞɔɒɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɔɫ ɚɍɦɑɘɌ ɔ ɠɚɜɘɧ ɣɌɤ 

ɠɚɜɘɑ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ ɛɌɢɔɑəɞɖɔ ɔɝɛɚɗɨɓɚɎɌ-

ɗɌɝɨ ɝɔɝɞɑɘɌ ɘɑɡɌəɔɣɑɝɖɚɕ ɞɜɌəɝɠɚɜɘɌɢɔɔ 

ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ, Ɍ ɛɚɝɞɚɫəəɧɕ ɔ ɛɗɚɞ-

əɧɕ ɖɚəɞɌɖɞ ɖɌɒɐɚɏɚ ɚɛɞɚɎɚɗɚɖɚəəɚɏɚ ɔɝɞɚɣ-

əɔɖɌ ɔɓɗɟɣɑəɔɫ əɑɛɚɝɜɑɐɝɞɎɑəəɚ ɝ ɘɚɗɚɣəɚɕ 

ɒɑɗɑɓɚɕ ɐɚɝɞɔɏɌɗɝɫ ɝ ɛɚɘɚɥɨɪ ɛəɑɎɘɌɞɔɣɑɝɖɚɕ 

ɝɔɝɞɑɘɧ [19-20]. Ȯɧɡɚɐəɚɑ ɔɓɗɟɣɑəɔɑ ɣɑɜɑɓ 

ɚɛɞɚɎɚɗɚɖɚəəɧɑ ɐɑɞɑɖɞɚɜɧ əɌɛɜɌɎɗɫɗɚɝɨ əɌ 

ɠɚɞɚɐɔɚɐɧ, ɝɔɏəɌɗ ɚɞ ɖɚɞɚɜɧɡ ɟɝɔɗɔɎɌɗɝɫ ɔ 

ɠɔɗɨɞɜɚɎɌɗɝɫ, Ɍ ɓɌɞɑɘ ɛɑɜɑɐɌɎɌɗɝɫ əɌ 64-

ɖɌəɌɗɨəɟɪ ɛɗɌɞɟ ɜɑɏɔɝɞɜɌɢɔɔ. 

DYNOT ɛɚɓɎɚɗɫɑɞ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɞɜɑɡ-

ɘɑɜəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɏɑɘɚɏɗɚ-

ɍɔəɌ ɔ ɑɏɚ ɛɜɚɔɓɎɚɐəɧɡ Ɏ ɘɚɗɚɣəɧɡ ɒɑɗɑɓɌɡ 

(ȼɔɝ. 6), ɣɞɚ ɐɌɑɞ ɐɚɛɚɗəɔɞɑɗɨəɟɪ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɟɪ ɔəɠɚɜɘɌɢɔɪ ɛɜɔ ɝɜɌɎəɑəɔɔ ɛɌɞɚɗɚɏɔɣɑ-

ɝɖɔ ɔɓɘɑəɑəəɚɕ ɔ ɓɐɚɜɚɎɚɕ ȸȲ.  

ȹɌ ȼɔɝ. 7 (Ɍ ð ɏ) ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ 

ɝɜɌɎəɑəɔɫ ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɝ ɛɚɘɚɥɨɪ ȸȼȾ 

ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɔ ɝɔɝɞɑɘɧ DYNOT 

ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ  ɛɌɞɚɗɚɏɔɣɑɝɖɔ ɔɓɘɑəɑəəɧɡ 

ȸȲ [21]. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌɎ ɚɛɞɔɣɑɝɖɔɑ ɘɌɘɘɚɏɜɌ-

ɠɔɣɑɝɖɔɑ ɝɔɝɞɑɘɧ ɝ əɑɛɜɑɜɧɎəɧɘɔ ɔɝɞɚɣəɔ-

ɖɌɘɔ ɔɓɗɟɣɑəɔɫ, ɘɚɒəɚ Ɏɧɐɑɗɔɞɨ ɔɡ ɚɝəɚɎəɧɑ 

ɛɜɑɔɘɟɥɑɝɞɎɌ. Ȯɚ-ɛɑɜɎɧɡ, ɝɞɌəɚɎɔɞɝɫ Ɏɚɓɘɚɒ-

əɧɘ ɛɜɔɘɑəɑəɔɑ ɝɜɌɎəɔɞɑɗɨəɚ əɑɐɚɜɚɏɔɡ ɔɝ-

ɞɚɣəɔɖɚɎ ɔ ɐɑɞɑɖɞɚɜɚɎ əɑɛɜɑɜɧɎəɚɏɚ ɔɓɗɟɣɑəɔɫ 

(ɗɌɓɑɜəɧɑ ɔ ɠɚɞɚɐɔɚɐɧ); Ɏɚ-Ɏɞɚɜɧɡ, ɛɚɫɎɗɫɑɞɝɫ 

Ɏɚɓɘɚɒəɚɝɞɨ ɍɑɓɚɛɌɝəɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɗɚɣ-

əɚɕ ɒɑɗɑɓɧ ɚɐəɚɎɜɑɘɑəəɚ əɌ əɑɝɖɚɗɨɖɔɡ ɐɗɔ-

əɌɡ Ɏɚɗə, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ ɝɚɖɜɌɥɑəɔɪ Ɏɜɑɘɑəɔ 

ɜɑɏɔɝɞɜɌɢɔɔ ɔɓɗɟɣɑəɔɫ ɔ Ɏɝɑɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɛɜɚɢɑɐɟɜɧ; Ɏ-ɞɜɑɞɨɔɡ, ɔɝɛɚɗɨɓɟɑɘɧɕ əɌɍɚɜ ɔɝ-

ɞɚɣəɔɖɚɎ ɔ ɝɔɝɞɑɘɌ ɜɑɏɔɝɞɜɌɢɔɔ əɑɛɜɑɜɧɎəɚɏɚ 

ɔɓɗɟɣɑəɔɫ ɛɚɓɎɚɗɫɪɞ ɚɝɟɥɑɝɞɎɗɫɞɨ ɎɔɓɟɌɗɔɓɌ-

ɢɔɪ ɍɧɝɞɜɚɛɜɚɞɑɖɌɪɥɔɡ ɛɜɚɢɑɝɝɚɎ (ɖɚəɢɑə-

ɞɜɌɢɔɔ ɐɑɓɚɖɝɔɏɑɘɚɏɗɚɍɔəɌ). 

Ȼɜɔ ɩɞɚɘ ɜɌɝɝɘɌɞɜɔɎɌɑɘɧɑ ȾȺȸ-ɝɔɝɞɑɘɧ 

əɑ  ɗɔɤɑəɧ  əɑɖɚɞɚɜɧɡ  əɑɐɚɝɞɌɞɖɚɎ.  Ȯ  ɝɗɟɣɌɑ  

 

ȼɔɝ. 5. 

ȼɔɝ. 5.   ȽɡɑɘɌ ɝɔɝɞɑɘɧ DYNOT. 

1 ð ɛɜɚɢɑɐɟɜəɧɕ ɝɞɚɗ, 2 ð ɔɓɘɑɜɔɞɑɗɨəɌɫ ɣɌɤɌ, 3 ð ɚɛɞɔɣɑɝɖɔɑ ɎɚɗɚɖəɌ ɝɔɝɞɑɘɧ çɔɝɞɚɣəɔɖ-ɐɑɞɑɖɞɚɜè, 4 ð ɚɛ-

ɞɔɣɑɝɖɔɕ ɛɑɜɑɖɗɪɣɌɞɑɗɨ, 5 ð ɝɔɝɞɑɘɌ ɟɛɜɌɎɗɑəɔɫ ɔ ɚɍɜɌɍɚɞɖɔ ɔəɠɚɜɘɌɢɔɔ. 

 

ȼɔɝ. 6. 

ȼɔɝ. 6.  Ⱦɜɑɡɘɑɜəɚɑ ɛɜɚɝɞɜɌəɝɞɎɑəəɚɑ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɐɑɓɚɖɝɔɏɑɘɚɏɗɚɍɔəɌ Ɏ ɓɌ-

Ɏɔɝɔɘɚɝɞɔ ɚɞ Ɏɜɑɘɑəɔ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ ɝ ɔəɎɌɓɔɎəɚɕ ɛɜɚɞɚɖɚɎɚɕ ɖɌɜɢɔəɚɘɚɕ (Ɏɑɜɡ-

əɔɕ ɜɫɐ) ɔ ɗɑɎɚɕ ɓɐɚɜɚɎɚɕ (əɔɒəɔɕ ɜɫɐ) ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ. 
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ɔɝɛɚɗɨɓɚɎɌəɔɫ ɗɌɓɑɜəɚɏɚ ɔɓɗɟɣɑəɔɫ ɗɔɤɨ əɌ 

ɚɐəɚɕ ɐɗɔəɑ Ɏɚɗəɧ əɑɎɚɓɘɚɒəɚ ɜɌɓɐɑɗɔɞɨ 

ɎɖɗɌɐɧ ɖɚɩɠɠɔɢɔɑəɞɌ ɜɌɝɝɑɫəɔɫ ɔ ɖɚɩɠɠɔɢɔ-

ɑəɞɌ ɛɚɏɗɚɥɑəɔɫ ɍɔɚɞɖɌəɔ ȸȲ. ȶɜɚɘɑ ɞɚɏɚ, ɔə-

ɞɑəɝɔɎəɚɝɞɨ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɚɏɚ ɔɓɗɟɣɑəɔɫ, 

ɛɜɚɤɑɐɤɑɏɚ ɣɑɜɑɓ ȸȲ, ɝɔɗɨəɚ ɓɌɎɔɝɔɞ ɚɞ ɞɚɣ-

əɚɝɞɔ ɛɚɓɔɢɔɚəɔɜɚɎɌəɔɫ ɚɛɞɔɣɑɝɖɚɕ ɝɖɌəɔɜɟ-

ɪɥɑɕ ɝɔɝɞɑɘɧ, ɛɚɩɞɚɘɟ əɑɚɍɡɚɐɔɘɚ ɚɍɑɝɛɑɣɔ-

ɎɌɞɨ ɑɑ ɛɚɝɞɚɫəəɧɕ ɖɚəɞɌɖɞ ɝ ɘɚɗɚɣəɚɕ ɒɑɗɑ-

ɓɚɕ ɛɌɢɔɑəɞɖɔ, Ɏ ɛɜɚɞɔɎəɚɘ ɝɗɟɣɌɑ ɍɟɐɟɞ 

əɌɍɗɪɐɌɞɨɝɫ ɝɔɗɨəɧɑ ɔɝɖɌɒɑəɔɫ. Ƚ ɢɑɗɨɪ 

ɟɝɞɜɌəɑəɔɫ ɔɝɖɌɒɑəɔɕ ɛɜɔ ɔɝɝɗɑɐɚɎɌəɔɔ ȸȲ 

in vivo ɔɝɛɚɗɨɓɟɪɞɝɫ ɜɌɓɗɔɣəɧɑ ɘɑɞɚɐɧ ɔ ɞɑɡ-

əɔɣɑɝɖɔɑ ɜɑɤɑəɔɫ, ɛɚɓɎɚɗɫɪɥɔɑ ɞɚɣəɚ ɛɚɓɔ-

ɢɔɚəɔɜɚɎɌɞɨ ɚɛɞɔɣɑɝɖɔɑ ɎɚɗɚɖəɌ ɔɝɞɚɣəɔɖɚɎ ɔ 

ɐɑɞɑɖɞɚɜɚɎ. 

ȾɌɖɒɑ ɝɗɑɐɟɑɞ ɜɌɝɝɘɚɞɜɑɞɨ ɐɔɌɏəɚɝɞɔɣɑ-

ɝɖɔɑ ɝɔɝɞɑɘɧ, ɔɝɛɚɗɨɓɟɪɥɔɑ ɔɘɛɟɗɨɝəɚɑ ɔɓɗɟ-

ɣɑəɔɑ (ȾȺȸ Ɏɚ Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ). 

ȾȺȸ Ɏɚ Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ.  

Ȯ 1996 ɏɚɐɌ ɟɣɑəɧɘɔ ɗɌɍɚɜɌɞɚɜɔɔ ɍɔɚɘɑ-

ɐɔɢɔəɝɖɚɕ ɚɛɞɔɖɔ ȿəɔɎɑɜɝɔɞɑɞɝɖɚɏɚ ɖɚɗɗɑɐɒɌ 

ɏ. ȷɚəɐɚəɌ (ȮɑɗɔɖɚɍɜɔɞɌəɔɫ) ɍɧɗ əɌɣɌɞ ɛɜɚɑɖɞ 

MONSTIR (Ⱥɞ çMulti-channel Opto -electronic 

Near -infr ared System for Time -resolved Image 

Reconstructionè), əɌɛɜɌɎɗɑəəɧɕ əɌ ɜɌɓɜɌɍɚɞɖɟ 

ɘəɚɏɚɖɌəɌɗɨəɚɕ ɚɛɞɚɩɗɑɖɞɜɚəəɚɕ ɔəɠɜɌɖɜɌɝ-

əɚɕ ɝɔɝɞɑɘɧ ɐɗɫ ȾȺȸ Ɏɚ Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ 

(ɞ.ɑ. ɝ Ɏɜɑɘɑəəɧɘ ɜɌɓɜɑɤɑəɔɑɘ) [22]. Ȯəɑɤəɑ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ ɝɔɝɞɑɘɌ MONSTIR ɛɜɑɐ-

ɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɝəɚɎəɚɕ ɍɗɚɖ ð ɤɖɌɠ  (ȮɡɄɡȯ: 

180ɡ60ɡ90 ɝɘ) ɝ ɛɚɐɝɚɑɐɔəɫɑɘɚɕ ɖ əɑɘɟ ɛɚ-

ɝɜɑɐɝɞɎɚɘ ɚɛɞɚɎɚɗɚɖɚə ɢɔɗɔəɐɜɔɣɑɝɖɚɕ ɝɖɌəɔ-

ɜɟɪɥɑɕ ɝɔɝɞɑɘɚɕ [23-24].  Ȼɚɝɗɑ ɝɚɚɞɎɑɞɝɞɎɟ-

ɪɥɑɏɚ Ɏɔɐɚɔɓɘɑəɑəɔɫ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ 

MONSTIR ɘɚɒɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ əɑ ɞɚɗɨɖɚ ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ȸȲ [25], əɚ ɔ ɘɚɓɏɌ əɚɎɚɜɚɒɐɑə-

əɚɏɚ  [26],  Ɍ ɞɌɖɒɑ ɐɗɫ ɔɓɟɣɑəɔɫ ɏɑɘɚɐɔəɌɘɔɖɔ  

 

ȼɔɝ. 7,Ɍ. 

 

ȼɔɝ. 7,ɍ. ȼɔɝ. 7,Ɏ. ȼɔɝ. 7,ɏ. 

ȼɔɝ. 7,Ɍ. ȸȼȾ ɘɚɗɚɣəɧɡ 

ɒɑɗɑɓ ɝ ɖɚəɞɜɌɝɞəɧɘ 

ɟɝɔɗɑəɔɑɘ, ɝɎɑɜɡɟ 

Ɏəɔɓ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɘɑɐɔɚɗɌɞɑɜɌɗɨəɌɫ, 

ɖɚɜɚəɌɗɨəɌɫ ɔ ɖɜɌ-

əɔɚɖɌɟɐɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɔ. 

ȻɌɢɔɑəɞɖɌ 53 ɗɑɞ, ɔəɎɌ-

ɓɔɎəɌɫ ɛɜɚɞɚɖɚɎɌɫ ɖɌɜ-

ɢɔəɚɘɌ ɜɌɓɘɑɜɚɘ 33 

ɘɘ. 

ȼɔɝ. 7,ɍ. ȴɝɝɗɑɐɚɎɌ-

əɔɑ ɝ ɛɚɘɚɥɨɪ ɝɔ-

ɝɞɑɘɧ DYNOT. 

ȾɌ ɒɑ ɛɌɢɔɑəɞɖɌ. 

ȼɔɝ. 7,Ɏ. ȸȼȾ, ɝɎɑɜɡɟ 

Ɏəɔɓ ɛɜɑɐɝɞɌɎɗɑəɧ 

ɘɑɐɔɚɗɌɞɑɜɌɗɨəɌɫ, 

ɖɚɜɚəɌɗɨəɌɫ ɔ ɖɜɌ-

əɔɚɖɌɟɐɌɗɨəɌɫ ɛɜɚ-

ɑɖɢɔɔ. 

ȻɌɢɔɑəɞɖɌ 27 ɗɑɞ, 

ɠɔɍɜɚɌɐɑəɚɘɌ ɜɌɓɘɑ-

ɜɚɘ 22 ɘɘ. 

ȼɔɝ. 7,ɏ. ȴɝɝɗɑɐɚɎɌəɔɑ 

ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ 

DYNOT. 

ȾɌ ɒɑ ɛɌɢɔɑəɞɖɌ. 
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ɘɧɤɢ ɖɚəɑɣəɚɝɞɑɕ [27]. 

Ȯ ɖɌɣɑɝɞɎɑ ɔɝɞɚɣəɔɖɌ ɔɓɗɟɣɑəɔɫ Ɏ 

MONSTIR ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɔɘɛɟɗɨɝəɧɕ ɐɎɟɡɎɚɗ-

əɚɎɧɕ ɚɛɞɚɎɚɗɚɖɚəəɧɕ ɗɌɓɑɜ IMRA America Inc. 

(ȽɄȬ),  ɜɌɍɚɞɌɪɥɔɕ əɌ ɐɎɟɡ ɐɗɔəɌɡ Ɏɚɗə 780 ɔ 

815 əɘ (ɐɗɔɞɑɗɨəɚɝɞɨ ɔɘɛɟɗɨɝɌ ~1 ɛɝ). Ȯɜɑɘɫ 

ɝɖɌəɔɜɚɎɌəɔɫ ȸȲ ɝɚɝɞɌɎɗɫɑɞ 10-15 ɘɔəɟɞ. Ƚ 

ɛɚɘɚɥɨɪ ɚɛɞɚɎɚɗɚɖɚəəɚɏɚ ɛɑɜɑɖɗɪɣɌɞɑɗɫ ɗɌ-

ɓɑɜəɧɕ ɔɘɛɟɗɨɝ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚ əɌɛɜɌɎɗɫɑɞɝɫ 

əɌ ɝɔɝɞɑɘɟ ɔɓ 32 ȺȮȴ. ȴɓɗɟɣɑəɔɑ, ɛɜɚɤɑɐɤɑɑ 

ɣɑɜɑɓ ɚɍɦɑɖɞ, ɝɚɍɔɜɌɑɞɝɫ ɝ ɛɚɘɚɥɨɪ 32 ɚɛɞɚɎɚ-

ɗɚɖɚə-ɐɑɞɑɖɞɚɜɚɎ. ȹɑɛɚɝɜɑɐɝɞɎɑəəɚɑ ɔɓɘɑɜɑəɔɑ 

ɛɜɚɤɑɐɤɑɏɚ ɔɓɗɟɣɑəɔɫ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ɝ ɛɚɘɚ-

ɥɨɪ ɘəɚɏɚɖɌəɌɗɨəɚɏɚ ɠɚɞɚɟɘəɚɒɔɞɑɗɫ. 

Ȱɗɫ ɜɑɌɗɔɓɌɢɔɔ ȾȺȸ ɍɧɗ ɝɖɚəɝɞɜɟɔɜɚɎɌə 

ɖɚəɔɣɑɝɖɔɕ ɐɑɜɒɌɞɑɗɨ ɚɛɞɚɎɚɗɚɖəɌ Ɏ ɠɚɜɘɑ 

ɞɜɑɡ ɝɚɑɐɔəɫɪɥɔɡɝɫ ɖɚɗɑɢ ɜɌɓəɚɏɚ ɐɔɌɘɑɞɜɌ 

(56, 82 ɔ 110 ɘɘ), ɝɘɚəɞɔɜɚɎɌəəɧɡ əɌ ɛɚɐɐɑɜ-

ɒɔɎɌɪɥɑɕ ɜɌɘɖɑ (ȼɔɝ. 8 (Ɍ, ɍ)) [25].  

Ƚɘɑəəɧɑ ɖɚɗɨɢɌ ɘɚɏɗɔ ɔɝɛɚɗɨɓɚɎɌɞɨɝɫ 

ɖɌɒɐɚɑ ɚɞɐɑɗɨəɚ, ɛɚɛɌɜəɚ ɔɗɔ ɒɑ Ɏɝɑ Ɏɘɑɝɞɑ, Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɜɌɓɘɑɜɌ ɔ ɠɚɜɘɧ ɘɚɗɚɣəɚɕ ɒɑ-

ɗɑɓɧ, ɣɞɚ ɐɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɔɝɝɗɑɐɚɎɌɞɨ ȸȲ 

ɛɜɌɖɞɔɣɑɝɖɔ ɗɪɍɚɏɚ ɜɌɓɘɑɜɌ. ȻɌɢɔɑəɞɖɌ ɛɜɔ-

ɒɔɘɌɗɌɝɨ ɏɜɟɐɨɪ ɖ ɜɌɘɖɑ, ɜɌɓɘɑɥɌɫ ɗɑɎɟɪ ɔ 

ɛɜɌɎɟɪ ɘɚɗɚɣəɧɑ ɒɑɗɑɓɧ Ɏ ɐɎɟɡ ɚɞɎɑɜɝɞɔɫɡ. 

ȴɝɝɗɑɐɚɎɌəɔɑ ȸȲ ɘɚɒəɚ ɛɜɚɎɚɐɔɞɨ Ɏ ɐɎɟɡ ɛɚ-

ɓɔɢɔɫɡ ð ɝɞɚɫ  ɔɗɔ  ɝɔɐɫ  ɝ ɛɚɐəɫɞɧɘɔ ɜɟɖɌɘɔ ɔ  

 

ȼɔɝ. 8,Ɍ. 

 

ȼɔɝ. 8,ɍ. 

 

ȼɔɝ. 8,Ɏ. 

 

ȼɔɝ. 8,ɏ. 

ȼɔɝ. 8.   ɀɚɞɚ  ɎɌɜɔɌəɞɚɎ ɔɝɛɚɗəɑəɔɫ ɝɖɌəɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ MONSTIR. 

Ɍ ð MONSTIR Ɏ Ɏɔɐɑ ɞɜɑɡ ɖɚɗɑɢ, ɟɝɞɌəɚɎɗɑəəɧɡ əɌ ɖɚəɔɣɑɝɖɚɘ ɠɌəɞɚɘɑ ɒɑəɝɖɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ɍ -- ȽɖɌəɔɜɟɪɥɌɫ ɝɔɝɞɑɘɌ, ɝɘɚəɞɔɜɚɎɌəəɌɫ əɌ ɛɚɐɐɑɜɒɔɎɌɪɥɑɕ ɜɌɘɖɑ, ɛɜɔ ɚɛɞɔɣɑɝɖɚɕ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ  

Ɏ ɛɚɗɚɒɑəɔɔ ɝɔɐɫ. 

Ɏ ð MONSTIR Ɏ Ɏɔɐɑ ɛɚɗɟɝɠɑɜɔɣɑɝɖɚɕ ɣɌɤɔ ɐɗɫ ɜɌɓɘɑɥɑəɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. 

ɏ ð ȻɜɚɢɑɐɟɜɌ ɐɔɌɏəɚɝɞɔɖɔ ɘɚɗɚɣəɧɡ ɒɑɗɑɓ Ɏ ɛɚɗɚɒɑəɔɔ  ɗɑɒɌ əɌ ɛɜɚɢɑɐɟɜəɚɘ ɝɞɚɗɑ. 

ȹɌ ɓɌɐəɑɘ ɛɗɌəɑ (ɍ, ɏ) ð ɚɝəɚɎəɚɕ ɍɗɚɖ ɝɔɝɞɑɘɧ MONSTIR. 
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ɚɛɚɜɚɕ ɏɚɗɚɎɧ əɌ ɘɫɏɖɟɪ ɛɚɐɝɞɌɎɖɟ əɌ Ɏɑɜ-

ɤɔəɑ ɜɌɘɖɔ. Ȯ ɡɚɐɑ ɌɛɜɚɍɌɢɔɔ ɩɞɚɕ ɝɔɝɞɑɘɧ 

ɎɧɫɎɔɗɔɝɨ ɝɗɑɐɟɪɥɔɑ ɘɚɘɑəɞɧ: ɞɎɑɜɐɚɑ ɖɚɗɨɢɚ 

əɑ ɘɚɒɑɞ ɛɚɗəɚɝɞɨɪ ɝɚɚɞɎɑɞɝɞɎɚɎɌɞɨ ɠɚɜɘɑ 

ȸȲ, ɞɜɟɐəɚ ɛɜɚɝɖɌəɔɜɚɎɌɞɨ Ɏɝɪ ɘɚɗɚɣəɟɪ ɒɑ-

ɗɑɓɟ ɞɌɖ, ɣɞɚɍɧ əɑ ɍɧɗɔ ɛɜɚɛɟɥɑəɧ ɑɑ Ɏɚɓɘɚɒ-

əɧɑ ɛɌɞɚɗɚɏɔɔ (əɌɛɜɔɘɑɜ, ɚɖɚɗɚ ɏɜɟɐəɚɕ ɝɞɑə-

ɖɔ). ȱɥɑ ɚɐəɚ əɑɟɐɚɍɝɞɎɚ Ɏ ɞɚɘ, ɣɞɚ ɖɚəɞɌɖɞ 

ɐɌɞɣɔɖɚɎ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɝɎɑɞɌ əɌ Ɏɡɚɐɑ ɔ əɌ 

Ɏɧɡɚɐɑ ɔɓ ȸȲ ɫɎɗɫɑɞɝɫ ɚɍɧɣəɚ əɑɛɚɝɞɚɫəəɧɘ, 

ɣɞɚ Ɏəɚɝɔɞ ɛɚɏɜɑɤəɚɝɞɨ Ɏ ɜɑɓɟɗɨɞɌɞɧ ɐɔɌɏəɚ-

ɝɞɔɖɔ. 

Ȱɗɫ ɟɝɞɜɌəɑəɔɫ ɟɖɌɓɌəəɧɡ əɑɐɚɝɞɌɞɖɚɎ 

ɍɧɗ ɛɜɑɐɗɚɒɑə ɐɜɟɏɚɕ ɎɌɜɔɌəɞ ɝɖɌəɔɜɟɪɥɑɕ 

ɝɔɝɞɑɘɧ:  ɚɍɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɖɔ ɛɜɚɔɝɡɚɐɔɞ 

Ɏ ɛɚɗɚɒɑəɔɔ ɗɑɒɌ əɌ ɛɜɚɢɑɐɟɜəɚɘ ɝɞɚɗɑ (ȼɔɝ. 8 

(ɏ)), ɛɜɔ ɩɞɚɘ ɑɑ ȸȲ ɛɚɘɑɥɌɑɞɝɫ Ɏ ɛɚɗɟɝɠɑɜɔ-

ɣɑɝɖɟɪ ɣɌɤɟ (ȼɔɝ. 8 (Ɏ)) ɐɔɌɘɑɞɜɚɘ 165 ɘɘ, ɓɌ-

ɛɚɗəɑəəɟɪ ɔɘɘɑɜɝɔɚəəɚɕ ɒɔɐɖɚɝɞɨɪ ɐɗɫ ɚɍɑɝ-

ɛɑɣɑəɔɫ ɛɚɝɞɚɫəəɚɏɚ ɖɚəɞɌɖɞɌ ɔɝɞɚɣəɔɖɚɎ ɔ 

ɐɑɞɑɖɞɚɜɚɎ ɝ ɖɚɒɑɕ ȸȲ [28].  

ɃɌɤɌ ɓɌɛɚɗəɫɑɞɝɫ ɛɚɐɚɏɜɑɞɚɕ ɔɘɘɑɜɝɔ-

ɚəəɚɕ ɒɔɐɖɚɝɞɨɪ ɛɚɝɜɑɐɝɞɎɚɘ əɌɝɚɝɌ, ɖɚɞɚɜɧɕ 

ɓɌɖɌɣɔɎɌɑɞ ɒɔɐɖɚɝɞɨ əɑɛɜɑɜɧɎəɚ ɔ ɝɛɚɝɚɍɑə 

ɛɚɐɐɑɜɒɔɎɌɞɨ ɑɑ ɛɚɝɞɚɫəəɧɕ ɟɜɚɎɑəɨ. ȹɌɏɜɑ-

ɎɌɞɑɗɨəɧɕ ɩɗɑɘɑəɞ Ɏ ɜɑɓɑɜɎɟɌɜɑ ɝ ɒɔɐɖɚɝɞɨɪ 

ɚɍɑɝɛɑɣɔɎɌɑɞ ɛɚɐɐɑɜɒɌəɔɑ ɖɚɘɠɚɜɞəɚɕ ɐɗɫ 

ɛɌɢɔɑəɞɖɔ ɞɑɘɛɑɜɌɞɟɜɧ. ȽɔɝɞɑɘɌ ɍɧɗɌ Ɍɛɜɚɍɔ-

ɜɚɎɌəɌ ɖɌɖ əɌ ɠɌəɞɚɘɌɡ ȸȲ [28], ɞɌɖ ɔ əɌ ɜɑ-

Ɍɗɨəɧɡ ɛɌɢɔɑəɞɖɌɡ [29] ɝ ɜɌɓɗɔɣəɧɘɔ ɛɌɞɚɗɚ-

ɏɔɫɘɔ. ȾɌɖ, 31-ɗɑɞəɑɕ ɛɌɢɔɑəɞɖɑ ɝ ɠɔɍɜɚɌɐɑ-

əɚɘɚɕ ɛɜɌɎɚɕ ȸȲ ɛɜɚɎɑɐɑəɧ ȿȳ-ɐɔɌɏəɚɝɞɔɖɌ 

(ȼɔɝ. 9 (Ɍ)) ɔ ɚɛɞɔɣɑɝɖɌɫ ɘɌɘɘɚɏɜɌɠɔɫ əɌ ɌɛɛɌ-

ɜɌɞɑ MONSTIR (ȼɔɝ. 9 (ɍ, Ɏ)), ɐɌɎɤɔɑ ɝɡɚɒɔɑ ɜɑ-

ɓɟɗɨɞɌɞɧ ɛɚ əɌɗɔɣɔɪ ɐɚɍɜɚɖɌɣɑɝɞɎɑəəɚɕ ɚɛɟɡɚ-

ɗɔ ɜɌɓɘɑɜɚɘ 13x6x3 ɘɘ [30-31].  

ȾɌɖɒɑ, ɟɣɔɞɧɎɌɫ Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ 

ɝ ɛɚɘɚɥɨɪ MONSTIR ɣɌɝɞɧɡ ɚɍɝɗɑɐɚɎɌəɔɕ ȸȲ 

ɍɑɓ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɔ  əɌ ɛɌɢɔɑəɞɖɟ, ɍɧɗɚ ɛɜɑɐ-

ɗɚɒɑəɚ ɛɜɔɘɑəɑəɔɑ ɚɛɞɔɣɑɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ 

ɐɗɫ ɘɚəɔɞɚɜɔəɏɌ ɛɜɚɢɑɝɝɌ ɜɑɏɑəɑɜɌɢɔɔ ɞɖɌəɑɕ 

ɘɚɗɚɣəɧɡ ɒɑɗɑɓ ɛɚɝɗɑ ɚɛɑɜɌɞɔɎəɚɏɚ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɌ ɛɚ ɛɚɎɚɐɟ ɚɛɟɡɚɗɑɕ ȸȲ [32].  

ȺɐəɌɖɚ ɎɎɔɐɟ ɜɌɓəɧɡ ɛɜɔɣɔə, ɝɔɝɞɑɘɌ 

MONSTIR, əɑɛɗɚɡɚ ɛɜɚɫɎɔɎɤɌɫ ɝɑɍɫ Ɏ ɡɚɐɑ 

ɖɗɔəɔɣɑɝɖɔɡ ɔɝɛɧɞɌəɔɕ, ɞɌɖ ɔ əɑ ɍɧɗɌ ɐɚɎɑɐɑ-

əɌ ɐɚ ɝɑɜɔɕəɚɏɚ ɚɛɞɔɣɑɝɖɚɏɚ ɘɌɘɘɚɏɜɌɠɌ. Ȯ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɜɌɓɜɌɍɚɞɣɔɖɔ ɝɔɝɞɑɘɧ ɝɖɚə-

ɢɑəɞɜɔɜɚɎɌɗɔɝɨ əɌ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ əɚɎɚɜɚɒɐɑəəɧɡ ɔ Ɏɓɜɚɝɗɧɡ ɝ ɛɚɘɚɥɨɪ 

ɘɑɞɚɐɌ ɞɜɌəɝɘɔɝɝɔɚəəɚɕ ɚɛɞɔɣɑɝɖɚɕ ɞɚɘɚɏɜɌ-

ɠɔɔ. 

ȱɥɑ ɚɐəɔɘ ɛɜɔɘɑɜɚɘ ɝɔɝɞɑɘɧ ȾȺȸ Ɏɚ 

Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɝɔɝɞɑɘɌ 

SoftScan ð ɜɌɓɜɌɍɚɞɖɌ ɖɚɘɛɌəɔɔ Advanced 

Research Technologies Inc. (ȶɌəɌɐɌ) [33]. Ȯəɑɤəɑ 

SoftScan (ȼɔɝ. 10 (Ɍ)) ɛɚɡɚɒ əɌ ɜɌɝɝɘɚɞɜɑəəɧɑ 

ɜɌəɑɑ ɘɌɘɘɚɏɜɌɠɧ. ȹɌ ɛɜɚɢɑɐɟɜəɚɘ ɝɞɚɗɑ ɔɘɑ-

ɑɞɝɫ ɟɏɗɟɍɗɑəɔɑ ɐɗɫ ȸȲ. ȻɌɢɔɑəɞɖɌ ɗɚɒɔɞɝɫ əɌ 

ɒɔɎɚɞ, Ɍ ɚɐəɌ ɑɑ ȸȲ, əɑ ɔɝɛɧɞɧɎɌɫ ɝɒɌɞɔɫ, 

ɛɚɘɑɥɌɑɞɝɫ Ɏ ɟɏɗɟɍɗɑəɔɑ, Ɏɚɖɜɟɏ ɖɚɞɚɜɚɏɚ ɜɌɓ-

ɘɑɥɌɑɞɝɫ ɝɖɌəɔɜɟɪɥɌɫ ɝɔɝɞɑɘɌ. Ȯ ɚɝəɚɎɑ ɝɖɌ-

əɔɜɟɪɥɑɕ ɝɔɝɞɑɘɧ ɗɑɒɌɞ ɚɛɞɚɎɚɗɚɖɚəəɧɑ ɛɌ-

ɜɧ çɔɝɞɚɣəɔɖ-ɐɑɞɑɖɞɚɜè, Ɍ ɔɝɞɚɣəɔɖɚɘ ɔɓɗɟɣɑ-

əɔɫ ɝɗɟɒɔɞ ɔɘɛɟɗɨɝəɧɕ ɞɔɞɌə-ɝɌɛɠɔɜɚɎɧɕ ɗɌ-

ɓɑɜ, ɜɌɍɚɞɌɪɥɔɕ ɛɚɛɑɜɑɘɑəəɚ əɌ 4 ɐɗɔəɌɡ Ɏɚɗə 

ɘɑɒɐɟ 740 ɔ 860 əɘ. Ȼɜɚɤɑɐɤɑɑ ɔɓɗɟɣɑəɔɑ ɜɑ-

ɏɔɝɞɜɔɜɟɑɞɝɫ 5 ɐɑɞɑɖɞɚɜɌɘɔ. Ȱɗɫ ɟɗɟɣɤɑəɔɫ 

ɚɛɞɔɣɑɝɖɚɏɚ ɖɚəɞɌɖɞɌ ɘɑɒɐɟ ɝɖɌəɔɜɟɪɥɑɕ ɝɔ-

ɝɞɑɘɚɕ ɔ ɖɚɒɑɕ ȸȲ ɝɎɚɍɚɐəɚɑ ɛɜɚɝɞɜɌəɝɞɎɚ 

ɓɌɛɚɗəɫɑɞɝɫ ɔɘɘɑɜɝɔɚəəɚɕ ɒɔɐɖɚɝɞɨɪ. Ȯ 2006-

2007 ɏɏ. ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɖɗɔəɔɣɑɝɖɔɑ ɔɝɛɧɞɌ-

əɔɫ, Ɏ ɞ.ɣ. Ɏ ɘɑɐɔɢɔəɝɖɚɘ ɢɑəɞɜɑ ɛɜɔ ȿəɔɎɑɜ-

ɝɔɞɑɞɑ ȸɌɖɏɔɗɗɌ (ȶɌəɌɐɌ) ɔ Ɏ ɚɞɐɑɗɑəɔɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ Ƚɞɑəɐɠɚɜɐɝɖɚɏɚ 

ɟəɔɎɑɜɝɔɞɑɞɌ (ȽɄȬ). Ȼɜɔɘɑɜ ɘɌɘɘɚɏɜɌɘɘɧ, 

ɛɚɗɟɣɑəəɚɕ ɝ ɛɚɘɚɥɨɪ SoftScan, ɛɜɔɎɑɐɑə əɌ 
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ȼɔɝ. 9.  Ɍ - ȴɝɝɗɑɐɚɎɌəɔɑ ɛɌɢɔɑəɞɖɔ ɝ ɠɔɍɜɚɌɐɑəɚɘɚɕ Ɏ ɛɜɌɎɚɕ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɑ  ɝ ɛɚɘɚɥɨɪ 

ɟɗɨɞɜɌɓɎɟɖɌ. 

ɍ, Ɏ ð ȺɛɞɔɣɑɝɖɌɫ ɘɌɘɘɚɏɜɌɠɔɫ ɞɚɕ ɒɑ ɛɌɢɔɑəɞɖɔ əɌ ɐɗɔəɑ Ɏɚɗəɧ 780 əɘ ɔ 815 əɘ ɝɚɚɞɎɑɞ-

ɝɞɎɑəəɚ. 
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REJR  | www.rejr.ru | ʊʦʤ 4 ˉ3 2014. ʉʪʨʘʥʠʮʘ  60 
Ȼɑɜɑɕɞɔ Ɏ ɝɚɐɑɜɒɌəɔɑ 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ ȶɌəɌɐɧ, ɛɑɜɎɧɕ ɚɛɞɔɣɑɝɖɔɕ 

ɘɌɘɘɚɏɜɌɠ SoftScan ɍɧɗ ɟɝɞɌəɚɎɗɑə ɔ ɓɌɛɟɥɑə 

Ɏ ȸɑɐɔɢɔəɝɖɚɘ əɌɟɣəɚɘ ɢɑəɞɜɑ çȽɌəəɔɍɜɟɖè 

ɛɜɔ ȿəɔɎɑɜɝɔɞɑɞɑ Ⱦɚɜɚəɞɚ (ȶɌəɌɐɌ), ɚɐəɌɖɚ ɑɏɚ 

ɝɞɚɔɘɚɝɞɨ ɍɧɗɌ ɎɧɝɚɖɌ ɔ ɩɖɎɔɎɌɗɑəɞəɌ 20-25 

ɘɗə. ɜɟɍ., ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɢɑəɑ ɢɔɠɜɚɎɚɏɚ 

ɜɑəɞɏɑəɚɎɝɖɚɏɚ ɘɌɘɘɚɏɜɌɠɌ ɔɗɔ ɖɚɘɛɨɪɞɑɜəɚ-

ɏɚ ɞɚɘɚɏɜɌɠɌ. ȳɌɞɑɘ ɛɜɚɑɖɞ SoftScan ɍɧɗ ɛɜɔ-

ɚɝɞɌəɚɎɗɑə.  

ȳɌɖɗɪɣɑəɔɑ. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌɎ ɝɟɥɑɝɞɎɟɪɥɔɑ ɚɛɞɔɣɑ-

ɝɖɔɑ ɘɌɘɘɚɏɜɌɠɧ, ɘɚɒəɚ ɝɐɑɗɌɞɨ ɎɧɎɚɐ ɚ ɢɑ-

ɗɑɝɚɚɍɜɌɓəɚɝɞɔ ɔɡ ɛɜɔɘɑəɑəɔɫ ɐɗɫ ɝɖɜɔəɔəɏɚ-

Ɏɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ ȸȲ. ȻɜɑɔɘɟɥɑɝɞɎɌ ɚɛɞɔɣɑ-

ɝɖɚɕ ɘɌɘɘɚɏɜɌɠɔɔ ɚɣɑɎɔɐəɧ: ɌɞɜɌɎɘɌɞɔɣəɚɝɞɨ 

ɓɌ ɝɣɬɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑɔɚəɔɓɔɜɟɪɥɑɏɚ ɚɛɞɔ-

ɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ, Ɏɚɓɘɚɒâəɚɝɞɨ Ɏɧɛɚɗəɑəɔɫ 

ɛɚɎɞɚɜəɧɡ ɚɍɝɗɑɐɚɎɌəɔɕ Ɏ ɞɑɣɑəɔɑ ɖɚɜɚɞɖɚɏɚ 

ɛɜɚɘɑɒɟɞɖɌ Ɏɜɑɘɑəɔ, ɚɞɝɟɞɝɞɎɔɑ əɑɚɍɡɚɐɔɘɚ-

ɝɞɔ ɍɚɗɑɓəɑəəɚɏɚ ɝɒɌɞɔɫ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ. ȾɌ-

ɖɔɘ ɚɍɜɌɓɚɘ, ɔɝɛɚɗɨɓɚɎɌəɔɑ ȾȺȸ ɐɌɑɞ ɘɑɐɔɖɌɘ 

Ɏɚɓɘɚɒəɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ əɑ ɞɚɗɨɖɚ ɍɑɓɚɛɌɝəɚɕ 

ɝɖɜɔəɔəɏ-ɐɔɌɏəɚɝɞɔɖɔ ȸȲ, ɚɍɑɝɛɑɣɔɎɌɫ ɖɚɘ-

ɠɚɜɞ ɛɌɢɔɑəɞɖɔ, ɩɖɚəɚɘɔɪ ɝɜɑɐɝɞɎ ɔ Ɏɜɑɘɑəɔ, 

ɛɜɔ ɩɞɚɘ əɑ ɔɝɖɗɪɣɌɫ, Ɍ ɐɚɛɚɗəɫɫ ɝɟɥɑɝɞɎɟɪ-

ɥɔɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɑ ɘɑɞɚɐɧ.  

Ȯ ɞɑɣɑəɔɑ ɛɚɝɗɑɐəɔɡ ɐɎɌɐɢɌɞɔ ɗɑɞ ɝɚɓɐɌə 

ɜɫɐ ɚɛɞɔɣɑɝɖɔɡ ɘɌɘɘɚɏɜɌɠɔɣɑɝɖɔɡ ɝɔɝɞɑɘ, ɚɝ-

əɚɎəɚɑ ɚɞɗɔɣɔɑ ɖɚɞɚɜɧɡ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɔɛɑ 

ɔɝɛɚɗɨɓɟɑɘɚɏɚ ɚɛɞɔɣɑɝɖɚɏɚ ɔɓɗɟɣɑəɔɫ. ȴɓ ȾȺȸ-

ɝɔɝɞɑɘ ɝ əɑɛɜɑɜɧɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɔɓɗɟɣɑəɔɫ 

ɚɝɚɍɚ ɝɗɑɐɟɑɞ Ɏɧɐɑɗɔɞɨ ɝɔɝɞɑɘɟ CTLM, ɡɚɜɚɤɚ 

ɓɌɜɑɖɚɘɑəɐɚɎɌɎɤɟɪ ɝɑɍɫ Ɏ ɜɑɌɗɨəɚɕ ɖɗɔəɔɣɑ-

ɝɖɚɕ ɛɜɌɖɞɔɖɑ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɘɔɜɌ. ȹɌ ɝɑ-

ɏɚɐəɫɤəɔɕ ɐɑəɨ CTLM ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ 

ɟɝɛɑɤəɧɘ ɖɚɘɘɑɜɣɑɝɖɔɘ ɚɛɞɔɣɑɝɖɔɘ ɘɌɘɘɚ-

ɏɜɌɠɚɘ. ȻɗɌəɔɜɟɑɞɝɫ, ɣɞɚ ɝ ɜɌɝɤɔɜɑəɔɑɘ ɏɑɚ-

ɏɜɌɠɔɔ ɛɚɝɞɌɎɚɖ ɝɔɝɞɑɘɧ CTLM ɑɑ ɐɚɝɞɌɞɚɣəɚ 

ɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ ɍɟɐɑɞ ɝəɔɒɌɞɨɝɫ, Ɍ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɔɑ Ɏɚɓɘɚɒəɚɝɞɔ   ɟɎɑɗɔɣɔɎɌɞɨɝɫ. 

Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȸȲ ɞɌɖɒɑ ɘɚɏɟɞ ɛɜɔɘɑ-

əɫɞɨɝɫ ȾȺȸ-ɝɔɝɞɑɘɧ Ɏɚ Ɏɜɑɘɑəəɚɕ ɚɍɗɌɝɞɔ. ȶ 

ɔɡ əɑɐɚɝɞɌɞɖɌɘ ɚɞəɚɝɔɞɝɫ ɍɚɗɑɑ ɎɧɝɚɖɌɫ ɝɞɚɔ-

ɘɚɝɞɨ ɌɛɛɌɜɌɞɟɜɧ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɔɝɞɑɘɌɘɔ 

ɐɗɫ ȾȺȸ ɝ əɑɛɜɑɜɧɎəɧɘ ɔɝɞɚɣəɔɖɚɘ ɔɓɗɟɣɑ-

əɔɫ. ȳɐɑɝɨ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ Ɍəɏɗɔɕɝɖɟɪ ɝɔɝɞɑ-

ɘɟ MONSTIR, ɛɚɖɌɓɌɎɤɟɪ ɐɚɝɞɌɞɚɣəɚ ɡɚɜɚɤɔɑ 

ɜɑɓɟɗɨɞɌɞɧ ɖɗɔəɔɣɑɝɖɔɡ ɔɝɛɧɞɌəɔɕ, əɚ ɞɌɖ ɔ 

əɑ ɐɚɎɑɐɑəəɟɪ ɐɚ ɝɑɜɔɕəɚɏɚ ɚɛɞɔɣɑɝɖɚɏɚ ɘɌɘ-

ɘɚɏɜɌɠɌ. 

Ȼɜɔ ɝɟɥɑɝɞɎɟɪɥɑɘ ɜɌɓəɚɚɍɜɌɓɔɔ ɔə-

ɝɞɜɟɘɑəɞɌɜɔɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ȸȲ ɒɑəɥɔəɌɘ 

ɝɗɑɐɟɑɞ ɛɚɘəɔɞɨ ɚ ɎɌɒəɚɝɞɔ ɜɑɏɟɗɫɜəɚɏɚ ɘɌɘ-

ɘɚɏɜɌɠɔɣɑɝɖɚɏɚ ɝɖɜɔəɔəɏɌ ɝ ɢɑɗɨɪ ɜɌəəɑɏɚ 

ɎɧɫɎɗɑəɔɫ ɜɌɖɌ ɔ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ ȸȲ, Ɍ 

ɛɜɔɘɑəɑəɔɑ ȾȺȸ ɝɐɑɗɌɑɞ ɩɞɚ ɚɍɝɗɑɐɚɎɌəɔɑ ɍɑɓ-

ɍɚɗɑɓəɑəəɧɘ ɔ ɍɑɓɚɛɌɝəɧɘ. 
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ɗɟɣɑəəɌɫ ɝ ɛɚɘɚɥɨɪ ɝɔɝɞɑɘɧ SoftScan. ȺɍɗɌɝɞɔ ɛɚɎɧɤɑəəɚɏɚ ɛɚɏɗɚɥɑəɔɫ - ɖɜɌɝəɧɕ ɢɎɑɞ. 
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DOSE REDUCTION TECHNIQUES IN PEDIATRIC CT 
 

Karimi A. 1, Zholdybay Zh. 2, Amankulov Zh. 1,2 

 
rudently and optimally used computed tomography (CT) may be the most valuable 

imaging tool. But CT is characterized by a signi þcantly higher radiation exposure. 

Due to the increased biological impact of radiation exposure in patients, especially in 

young patients, pediatric CT examinations should follow a strict justi þcation and o pt imiz a-

tion. Our review article has not covered all steps of the dose reduction techniques but the 

essential requirements and latest updates of CT dose optimization in pediatric patients are 

described. This article may be helpful for radiologists to keep in mind the "as low as reaso n-

ably achievable (ALARA)" principle and even more carefully use the principle when scanning 

children.  

 
Keywords : radiation dose, pediatric CT, dose optimization techniques.  

 

ȸȱȾȺȰɇ ȽȹȴȲȱȹȴɋ ȰȺȳɇ Ȯ ȻȱȰȴȬȾȼȴɃȱȽȶȴɁ ȶȾ ȴȽȽȷȱȰȺȮȬȹȴɋɁ 

 

KɌɜɔɘɔ A.1, ȲɚɗɐɧɍɌɕ Ȳ.2, ȬɘɌəɖɟɗɚɎ Ȳ.1,2 
 

ɛɞɔɘɌɗɨəɚ ɔ ɜɌɓɟɘəɚ əɌɓəɌɣɑəəɚɑ ɖɚɘɛɨɪɞɑɜəɚ-ɞɚɘɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌ-

əɔɑ ɘɚɒɑɞ ɍɧɞɨ əɌɔɍɚɗɑɑ ɢɑəəɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ. ȹɚ ɡɌɜɌɖɞɑɜəɚɕ ɚɝɚ-

ɍɑəəɚɝɞɨɪ ȶȾ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɌɫ ɐɚɓɌ ɚɍɗɟɣɑəɔɫ. Ȯ ɝɎɫɓɔ ɝ əɌɗɔɣɔɑɘ ɍɔɚɗɚɏɔɣɑ-

ɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ ɜɌɐɔɌɢɔɚəəɚɏɚ ɚɍɗɟɣɑəɔɫ əɌ ɛɌɢɔɑəɞɚɎ, ɚɝɚɍɑəəɚ ɟ ɗɔɢ ɘɚɗɚɐɚɏɚ 

ɎɚɓɜɌɝɞɌ, ɔɝɝɗɑɐɚɎɌəɔɫ Ɏ ɛɑɐɔɌɞɜɔɔ ɐɚɗɒəɧ ɍɧɞɨ ɝɞɜɚɏɚ ɚɛɜɌɎɐɌəɧ ɔ ɚɛɞɔɘɔɓɔɜɚɎɌ-

əɧ. Ȯ əɌɤɑɕ ɝɞɌɞɨɑ əɑ ɚɡɎɌɣɑəɧ Ɏɝɑ ɘɑɞɚɐɧ ɝəɔɒɑəɔɫ ɐɚɓɧ, əɚ ɚɛɔɝɌəɧ ɚɝəɚɎəɧɑ ɞɜɑ-

ɍɚɎɌəɔɫ ɔ ɛɚɝɗɑɐəɔɑ ɚɍəɚɎɗɑəɔɫ ɛɚ ɚɛɞɔɘɔɓɌɢɔɔ ɐɚɓɧ Ɏ ȶT ɔɝɝɗɑɐɚɎɌəɔɫɡ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɐɚɓɌ ɚɍɗɟɣɑəɔɫ, ȶȾ ɔɝɝɗɑɐɚɎɌəɔɑ ɐɑɞɑɕ, ɘɑɞɚɐɧ ɚɛɞɔɘɔ-

ɓɌɢɔɔ ɐɚɓɧ. 
 
 
 

 

he use of computed tomography (CT) has 

increased about eightfold since 1980 and 

continues to increase in both t he adult and 

pediatric populations [1], but in pediatric p atients 

has grown dramatically  [1,2]. The United Nations 

Scienti þc Committee on the Effects of Atomic R a-

diation (UNSCEAR) has stressed that there are 

approximately 93 million CT examinations pe r-

form ed annually all over the world at a rate of 

about 57 per 1,000 examinations. Appro ximately 

7 million CT examinations were performed per 

year on children in the United States  [3]. The r a-

diation doses received by patients undergoing CT 

are generally in the o rder of 1 ð24 mSv per exam i-

nation for adults and 2 ð6.5 mSv for children 

[3,26].          

There are unique considerations in the p a-

tients under 15 years old because there is a diffe r-

ence in the risk for developing a radiation -related 

cancer in children compa red with adults [4]. The 

rapidly dividing cells of children are normally two -

three times more radiosensitive than adults to 

some types of radiation -related cancer including 

leukemia, thyroid, skin, breast and brain cancer 

[5,6]. Pediatric patients have a l onger life ahead of 

them in which the oncogenic effect of radiation 

may become manifest. Pediatric patients also r e-

ceive a high radiation dose than necessary when 

special CT protocols are not used [7]. We want to 

stress in our review article the importance  of r e-

ducing the radiation dose from CT examinations 

in pediatric patients.  

One has to start reducing the radiation 

dose and its associated risks in children by pe r-

forming properly indicated CT examinations only. 

There were several publications suggesting that 

more than third of CT examinations of the p a-

tients under 15 years   old were unnecessary or r e- 
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placeable by other imaging modalities with lower 

and no ionizing radiation [8]. The alternatives e x-

ist for children in most cases. They are good ca n-

didates for ultrasound imaging. Magnetic Res o-

nance Imaging is also bette r alternative and has 

excellent accuracy in children [9]. The commun i-

cation between radiologists and physicians is very 

important to avoid unjustified CT examin ations 

[10,11]. To reduce the number of radiation related 

cancers patientõs physician and radiologist should 

balance the risks and benefits for every patient.  

Once the clinical indication of CT is 

deemed ne cessary for children, the appropriate CT 

technique must be used to optimize the image 

quality with the lowest possible radiation dose.  

Scan length .  

Scan length for all patients must be abs o-

lutely restricted to the zone of interest. This rule 

applies both for the scout view and the rotational 

scan. Reducing the scan length will not signif i-

cantly change the CT dose index (CTDI), but r e-

duces the Dose Length Product (DLP) proportio n-

ally to the scanned length (Figure 1). The referring 

physician and radiologist should þnd a compr o-

mise about the minimal body areas to be exa m-

ined [12]. In routine scanning, it is not justi þed to 

extend the length beyond the minimum required.  

Collimation . 

Collimation is determined by the clinical 

question and size of the patient. A higher spatial 

resolution is needed in pediatric patients due to 

their small body size, which can be achieved by 

choosing a thin collimation. Howe ver, the i m-

portant disadvantage of thinner collimation is a 

higher radiation dose [13]. Thicker collimation 

usually suffices for routine evaluation of the chest 

or abdomen for gross pathology processes. For 

evaluation of small vessels and focal lesions thi n-

ner collimation may be needed [14]. The choice of 

collimation should balance the necessary thin -

section Multiplanar Reconstruction (MPR) images, 

3D reformatting possibilities, noise level and low 

radiation dose level.  

Pitch . 

A high helical pitch and rapi d gantry rot a-

tion time are desirable in pediatric CT examin a-

tions in order to reduce motion artifacts. Increase 

the pitch reduces the motion artifacts by increa s-

ing table speed and decreases the amount of rad i-

ation needed to cover the anatomical area of in ter-

est. Increasing the pitch from 1:1 to 1.5:1 d e-

creased the radiation dose by 33 percent without 

loss of diagnostic information  [15,16]. Most ped i-

atric patients can be imaged at pitch of 1.3 -1.5 in 

 

Fig. 1. 

Fig. 1.   Chest radiography, AP view.  

Reducing the scan length will not significantly change CTDI, but reduces DLP proportionally to the scanned length. 

DLP #1 is less than DLP#2. 
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association with a fast rotation time except for 

some car diac applications in which low pitch is 

needed. High non overlapping pitch up to 1.6:1 to 

3.4:1 with a table speed up to 450mm/sec was 

used for the chest CT in pediatric patients  [17,18].  

Whenever possible the highest pitch should be 

used. However, because of the limitations of tube 

current inherent in CT scanners, the maximum 

achievable dose level may be limited, especially 

with the use of lower tube potential settings.  

Tube current . 

Tube current is the most commonly used 

scanning parameter for dose reduction in CT 

stu dies. Modulation  of tube current significantly 

contri butes to CT dose optimization by reducing 

dose according to body size, shape, and attenu a-

tion. By lowering the tube current a direct propo r-

tional decrease in the radiation dose is achieved. 

50 pe rcent reduction in tube current results in a 

50 percent decrease in radiation dose  [19,20]. 

Normally the tube current is automatically mod u-

lated a ccording to the patient size (Figure 2). The 

disadvantage of a decrease in tube current is an 

increase in noise which reduces the radi ologistõs 

ability to make proper conclusion.  

Most pediatric chest CT examinations are 

performed at tube current of 20 to 50mAs at 

120kVp. For detecting renal stones tube current 

of 80mA are used for all children. For patients 

weighing less than 49kg one ca n reduce the tube 

current to 30mA[12,21,22].  

Tube voltage.  

Tube potential has a great in ÿuence on the 

radi ation dose. In pediatric CT examinations lower 

kV settings must be used, depending on patient 

size and clinical indication. It helps reduce the 

radi at ion dose from CT examinations. The lower 

tube potential lowered diagnostic confidence by 

resulting higher image noise.  But due to the 

smaller size of children it is usually possible to 

use the lower tube voltage[23]. Most children can 

be scanned at 80 kVp , especially in children with 

a body weight <45 kg. In 10 to 15 year -old chi l-

dren it is proper to use 100 ð110 kVp for CT of the 

chest, abdomen and pelvis. In the patients youn g-

er than 10 years 80 ð90 kVp is appropriate  [24].  

One must keep in mind that the higher tube 

potential is necessary for bigger children, which 

demands a weight -based technique chart. Use of a 

lower tube potential must be carefully evaluated 

for each type of examination to achieve an optimal 

tradeoff among contrast, noise, artifacts, an d 

scanning speed  [25].  

In conclusion, we know that prudently and 

optimally used CT may be the most valuable ima g-

ing tool. But CT is characterized by a signi þcantly 

higher radiation exposure. Due to the increased 

biological impact of radiation exposure in patients, 

especially in young patients, pediatric CT exam i-

nations should follow a strict justi þcation and o p-

timization. Our review article has not covered all 

steps of the dose reduction techniques but the 

essential requirements and latest updates of CT 

dose optimization in pediatric patients are d e-

scribed. This article may be helpful for radiologists 

to keep in mind the "as low as reasonably achie v-

able (ALARA)" principle and even more carefully 

use the principle when scanning children.

 

Fig. 2. 

Fig. 2.    Tube current is automatically modulated accor ding to the patient size. Note the relatively higher 

tube currents through the shoulders and the lower tube currents through the midthorax and lower a b-

domen.  
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ȷȿɃȱȮȬɋ ȰȴȬȯȹȺȽȾȴȶȬ ȺȽȾȱȺȸȴȱȷȴȾȬ 
 

ȶɚɎɌɗɔəɔə Ȯ.Ȯ., ȶɗɑɥɑɎəɔɖɚɎɌ ȶ.Ɋ., ȰɒɌəɣɌɞɚɎɌ ȭ.Ȭ.  

 
ɝɞɑɚɘɔɑɗɔɞ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɑɜɨɬɓəɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɔɘɑɪɥɑɑ ɐɚɎɚɗɨəɚ 

ɍɚɗɨɤɟɪ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨ, ɖɚɞɚɜɚɑ ɞɜɑɍɟɑɞ ɐɚɗɏɚɝɜɚɣəɚɏɚ, ɌɖɞɔɎəɚɏɚ ɔ ɚɞ-

əɚɝɔɞɑɗɨəɚ ɐɚɜɚɏɚɝɞɚɫɥɑɏɚ ɗɑɣɑəɔɫ. Ȯ ɝɗɟɣɌɑ ɚɝɞɜɧɡ ɠɚɜɘ ɓɌɍɚɗɑɎɌəɔɫ ɛɜɔ 

ɚɞɝɟɞɝɞɎɔɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɕ ɞɑɜɌɛɔɔ ɛɌɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ ɛɜɔɚɍɜɑɞɌɑɞ ɛɚɐɚɝɞɜɧɕ 

ɔɗɔ ɡɜɚəɔɣɑɝɖɔɕ ɡɌɜɌɖɞɑɜ. Ȱɗɫ ɛɚɎɧɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɗɑɣɑəɔɫ, ɛɜɑɐɚɞɎɜɌɥɑəɔɫ ɛɑɜɑɡɚ-

ɐɌ ɛɜɚɢɑɝɝɌ Ɏ ɡɜɚəɔɣɑɝɖɟɪ ɠɚɜɘɟ ɔ ɛɚɝɗɑɐɟɪɥɑɕ ɔəɎɌɗɔɐɔɓɌɢɔɔ ɛɌɢɔɑəɞɚɎ əɑɚɍɡɚ-

ɐɔɘɚ ɚɍɑɝɛɑɣɔɞɨ ɖɌɣɑɝɞɎɑəəɟɪ ɔ ɝɎɚɑɎɜɑɘɑəəɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɓɌɍɚɗɑɎɌəɔɫ.  

Ȯ əɌɝɞɚɫɥɑɘ ɚɍɓɚɜɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɐɌəəɧɑ ɗɔɞɑɜɌɞɟɜɧ ɚ ɛɜɔɘɑəɑəɔɔ ɜɌɓɗɔɣəɧɡ 

ɘɑɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ (ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚ-

ɏɜɌɠɔɫ, ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ, ɟɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɜɌɐɔɚ-

əɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ) ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ. ȼɌɝɝɘɚɞɜɑəɧ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔ əɑɐɚɝɞɌɞɖɔ 

ɖɚəɖɜɑɞəɧɡ ɘɑɞɚɐɚɎ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɜɌɓɗɔɣəɧɡ ɠɚɜɘ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɚɝɚɍɑəəɚɝɞɔ ɐɔɌ-

ɏəɚɝɞɔɖɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɝɜɚɖɌ ɑɏɚ ɐɌɎəɚɝɞɔ. ȳɌɞɜɚəɟɞɧ 

Ɏɚɛɜɚɝɧ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɌɓɗɔɣəɧɡ ɘɑɞɚɐɚɎ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɌ ɎɚɝɛɌ-

ɗɑəɔɫ ɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɛɜɚɢɑɝɝɌ. 

 
ȶɗɪɣɑɎɧɑ ɝɗɚɎɌ: ɚɝɞɑɚɘɔɑɗɔɞ, ɜɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ, ɖɚɘɛɨ-

ɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ), ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȸȼȾ), ɟɗɨɞɜɌɓɎɟ-
ɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ), ɝɢɔəɞɔɏɜɌɠɔɫ, ɛɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ 
(ȻɉȾ), ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȺɀɉȶȾ). 

 

THE RADIOLOGY OF OSTEOMYELITIS 

 

Kovalinin V .V., Kleshch evnikova K.Yu., Dzhanchatova B.A.  
 

steomyelitis is a serious disease with a considerable prevalence, which requires 

long -term, active and rather expensive treatment. In case of  acute forms of the di s-

ease without appropriate therapy there is a risk that pathological process can b e-

come subacute or even chronic. The best way to improve the quality of the trea tment, pr e-

vent transformation of the acute process to chronic forms and av oid disability is providing 

the high -quality and timely diagnosis of the disease. This review summarizes the literature 

on the use of different forms of diagnostic imaging (x -ray, computed tomography, magnetic 

resonance imaging, ultrasound, radionuclide st udy) in osteomyelitis. Advantages and disa d-

vantages of different methods in diagnosis of various forms of osteomyelitis, diagnostic fe a-

tures of the pathological process depending on the period of limitation, the problems of u s-

ing different methods dependin g on the localization of the inflammation and the prevalence 

of the process were considered in this paper.  

 
Keywords: osteomyelitis, x -ray, computed tomography (CT), magnetic res o-

nance imaging (MRI), ultrasonography (USG), scintigraphy, positron emission t o-
mography (PET), single photon emission computed tomography (SPECT).  
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ɝɞɑɚɘɔɑɗɔɞ ñ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɑ 

ɓɌɍɚɗɑɎɌəɔɑ, ɜɌɓɎɔɎɌɪɥɑɑɝɫ Ɏ ɖɚɝɞəɚɘ 

ɘɚɓɏɑ, ɛɚɜɌɒɌɪɥɑɑ ɖɚɝɞɔ ɔ ɚɖɜɟɒɌɪɥɔɑ ɔɡ 

ɘɫɏɖɚɞɖɌəɧɑ ɝɞɜɟɖɞɟɜɧ. 

ȽɟɥɑɝɞɎɟɑɞ əɑɝɖɚɗɨɖɚ ɖɗɌɝɝɔɠɔɖɌɢɔɕ 

ɚɝɞɑɚɘɔɑɗɔɞɌ. Ȼɚ ɡɌɜɌɖɞɑɜɟ ɞɑɣɑəɔɫ Ɏɧɐɑɗɫɪɞ: 

ɚɝɞɜɧɕ, ɛɚɐɚɝɞɜɧɕ ɔ ɡɜɚəɔɣɑɝɖɔɕ. Ȯ ɓɌɎɔɝɔɘɚ-

ɝɞɔ ɚɞ ɘɑɡɌəɔɓɘɌ ɓɌɜɌɒɑəɔɫ: ɛɚɝɞɞɜɌɎɘɌɞɔɣɑ-

ɝɖɔɕ ɔ ɏɑɘɌɞɚɏɑəəɧɕ. Ȼɚ ɞɔɛɟ Ɏɚɓɍɟɐɔɞɑɗɫ: əɑ-

ɝɛɑɢɔɠɔɣɑɝɖɔɕ, ɝɛɑɢɔɠɔɣɑɝɖɔɕ (ɎɧɓɧɎɌɑɘɧɕ 

Mycobacterium tuberculosis ɔ ɐɜ.) ȾɌɖɒɑ Ɏɧɐɑ-

ɗɫɪɞ Ɍɞɔɛɔɣəɧɑ ɠɚɜɘɧ: Ɍɍɝɢɑɝɝ ȭɜɚɐɔ - ɚɞ-

ɏɜɌəɔɣɑəəɧɕ əɑɖɜɚɓ ɏɟɍɣɌɞɚɏɚ ɎɑɥɑɝɞɎɌ ɖɚɝɞɔ, 

ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɗɚɖɌɗɔɓɟɪɥɔɕɝɫ Ɏ ɛɜɚɖɝɔ-

ɘɌɗɨəɚɘ ɚɞɐɑɗɑ ɍɚɗɨɤɑɍɑɜɢɚɎɚɕ ɖɚɝɞɔ, ɛɜɔ ɖɚ-

ɞɚɜɚɘ ɛɜɚɔɝɡɚɐɔɞ ɛɚɝɗɑɐɟɪɥɑɑ ɑɬ ɜɌɝɛɗɌɎɗɑ-

əɔɑ ɔ ɚɍɜɌɓɚɎɌəɔɑ ɛɚɗɚɝɞɔ; ɝɖɗɑɜɚɓɔɜɟɪɥɔɕ 

ɚɝɞɑɚɘɔɑɗɔɞ ȯɌɜɜɑ ð ɠɚɜɘɌ, ɚɞɗɔɣɌɪɥɌɫɝɫ ɜɑɓ-

ɖɚ ɎɧɜɌɒɑəəɧɘ ɎɑɜɑɞɑəɚɚɍɜɌɓəɧɘ ɟɞɚɗɥɑəɔɑɘ 

ɐɔɌɠɔɓɌ ɖɚɝɞɔ (ɚɍɧɣəɚ ɍɑɐɜɑəəɚɕ ɔɗɔ ɍɚɗɨɤɑ-

ɍɑɜɢɚɎɚɕ), ɝɚɛɜɚɎɚɒɐɌɪɥɔɘɝɫ ɚɍɜɌɓɚɎɌəɔɑɘ 

ɎɧɛɫɣɔɎɌəɔɫ əɌ ɚɐəɚɕ ɔɓ ɑɏɚ ɛɚɎɑɜɡəɚɝɞɑɕ; 

ɡɜɚəɔɣɑɝɖɔɕ ɜɑɢɔɐɔɎɔɜɟɪɥɔɕ ɘɟɗɨɞɔɠɚɖɌɗɨ-

əɧɕ ɚɝɞɑɚɘɔɑɗɔɞ (ɁȼȸȺ), ɖɚɞɚɜɧɕ ɡɌɜɌɖɞɑɜɔ-

ɓɟɑɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɘɔ Ɍɝɑɛɞɔɣɑɝɖɔɘɔ ɚɣɌɏɌ-

ɘɔ Ɏ ɖɚɝɞəɚɕ ɝɔɝɞɑɘɑ ɔ ɐɗɔɞɑɗɨəɧɘ ɞɑɣɑəɔɑɘ ɝ 

ɛɑɜɔɚɐɌɘɔ ɚɍɚɝɞɜɑəɔɫ ɔ ɜɑɘɔɝɝɔɔ [1]. 

ɉɛɔɐɑɘɔɚɗɚɏɔɫ.  

Ƚɜɑɐɔ Ɏɓɜɚɝɗɚɏɚ əɌɝɑɗɑəɔɫ ɛɚɝɞɞɜɌɎɘɌɞɔ-

ɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɎɝɞɜɑɣɌɑɞɝɫ Ɏ 3-25% ɝɗɟɣɌ-

ɑɎ, ɚɍɧɣəɚ ɝɜɑɐɔ ɘɚɗɚɐɧɡ ɘɟɒɣɔə. 

Ȯ 15% ɝɗɟɣɌɑɎ ɚɝɞɑɚɘɔɑɗɔɞ ɜɌɓɎɔɎɌɑɞɝɫ ɟ 

ɛɌɢɔɑəɞɚɎ ɝ ɞɜɚɠɔɣɑɝɖɔɘɔ ɫɓɎɌɘɔ ɝɞɚɛ, ɚɍɜɌ-

ɓɚɎɌɎɤɔɘɔɝɫ əɌ ɠɚəɑ ɝɌɡɌɜəɚɏɚ ɐɔɌɍɑɞɌ. Ȼɚ-

Ɏɞɚɜəɚɑ ɜɌɓɎɔɞɔɑ ɔəɠɑɖɢɔɔ  əɌɍɗɪɐɌɑɞɝɫ ɟ 

36% ɛɌɢɔɑəɞɚɎ ɝ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ. 

ȹɌ ɚɝɞɑɚɘɔɑɗɔɞ ɛɚɓɎɚəɖɚɎ ɛɜɔɡɚɐɔɞɝɫ 2-

4% ɝɗɟɣɌɑɎ (5,3 ɝɗɟɣɌɫ əɌ 1000000 Ɏ ɏɚɐ) [2]. 

ɃɌɝɞɚɞɌ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɜɑɐɔ ɐɑɞɑɕ ɝɚɝɞɌɎ-

ɗɫɑɞ ɛɜɔɘɑɜəɚ 1:5000. ɃɌɥɑ Ɏɝɑɏɚ ɎɝɞɜɑɣɌɑɞɝɫ 

ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ. ȽɗɟɣɌɔ ɛɚɝɞɞɜɌɎɘɌ-

ɞɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɚɝɞɌɎɗɫɪɞ ɛɜɔɘɑɜəɚ 

30% [3].  

ɉɞɔɚɗɚɏɔɫ ɔ ɛɌɞɚɏɑəɑɓ. 

ȺɝəɚɎəɚɕ Ɏɚɓɍɟɐɔɞɑɗɨ ɚɝɞɑɚɘɔɑɗɔɞɌ ð 

ɏəɚɑɜɚɐəɧɑ ɍɌɖɞɑɜɔɔ: ɝɞɌɠɔɗɚɖɚɖɖ ɔɗɔ Ɍɝɝɚɢɔ-

Ɍɢɔɫ ɝɞɌɠɔɗɚɖɚɖɖɌ ɝ ɩəɞɑɜɚɍɌɖɞɑɜɔɫɘɔ ɔ ɐɜ. 

Ƚɛɑɢɔɠɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ɎɧɓɧɎɌɪɞ 

Brucella, Mycobacterium tuberculosis, Treponema 

pallidum.  

 Ȼɚɝɗɑ ɛɜɚəɔɖəɚɎɑəɔɫ Ɏɚɓɍɟɐɔɞɑɗɫ Ɏ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɜɌɓɎɔɎɌɑɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɜɑ-

Ɍɖɢɔɫ, Ɏ ɚɣɌɏɑ ɛɚɜɌɒɑəɔɫ ɝɖɌɛɗɔɎɌɪɞɝɫ ɗɑɕɖɚ-

ɢɔɞɧ, Ɏɧɐɑɗɫɪɥɔɑ ɠɑɜɘɑəɞɧ, ɜɌɓɜɟɤɌɪɥɔɑ 

ɖɚɝɞɨ. 

ȰɔɝɝɑɘɔəɌɢɔɫ ɏəɚɫ ɛɚ ɖɜɚɎɑəɚɝəɧɘ ɝɚɝɟ-

ɐɌɘ ɛɜɔɎɚɐɔɞ ɖ ɝɑɖɎɑɝɞɜɌɢɔɔ ɖɚɝɞɔ, ɣɞɚ Ɏɛɚ-

ɝɗɑɐɝɞɎɔɔ ɘɚɒɑɞ ɝɗɟɒɔɞɨ ɛɜɔɣɔəɚɕ ɜɌɓɎɔɞɔɫ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ. ȸɚɏɟɞ ɠɚɜɘɔɜɚ-

ɎɌɞɨɝɫ (ɣɌɥɑ ɟ ɛɌɢɔɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ) 

ɛɑɜɔɚɝɞɌɗɨəɧɑ Ɍɍɝɢɑɝɝɧ Ɏ ɝɎɫɓɔ ɝ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑɘ ɔəɠɑɖɢɔɔ Ɏ ɛɜɔɗɑɒɌɥɔɑ ɘɫɏɖɔɑ ɞɖɌəɔ. 

Ⱥɝɚɍɑəəɚ ɣɌɝɞɚ ɛɚɜɌɒɌɪɞɝɫ ɖɚɝɞɔ ɏɚɗɑəɔ, 

ɍɑɐɜɑəəɌɫ, ɛɗɑɣɑɎɌɫ ɖɚɝɞɔ, ɛɚɓɎɚəɖɔ, Ɏɑɜɡəɫɫ 

ɣɑɗɪɝɞɨ ɔ Ɏɔɝɚɣəɚ-əɔɒəɑɣɑɗɪɝɞəɚɕ ɝɟɝɞɌɎ, ɣɞɚ 

ɝɎɫɓɌəɚ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ ɔɡ ɖɜɚɎɚɝəɌɍɒɑəɔɫ. 

ȶɗɔəɔɣɑɝɖɌɫ ɖɌɜɞɔəɌ. 

Ⱥɝɞɜɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ 

ɛɜɔɓəɌɖɌɘɔ ɔəɞɚɖɝɔɖɌɢɔɔ (ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑ-

ɜɌɞɟɜɧ ɞɑɗɌ, ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɝɗɌɍɚɝɞɨ, ɔəɚɏɐɌ 

ɛɚɞɑɜɫ ɝɚɓəɌəɔɫ, ɝɟɐɚɜɚɏɔ, ɍɜɑɐ), ɝɔɘɛɞɚɘɌɞɔ-

ɖɚɕ ɝɚ ɝɞɚɜɚəɧ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ (ɝəɔɒɑəɔɑ 

ɌɜɞɑɜɔɌɗɨəɚɏɚ ɐɌɎɗɑəɔɫ), ɐɧɡɌɞɑɗɨəɚɕ (ɚɐɧɤ-

ɖɌ), ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘ (Ɏɚɓɘɚɒəɧ ɍɚɗɔ Ɏ 

ɩɛɔɏɌɝɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ, ɏɑɛɌɞɚɘɑɏɌɗɔɫ). ȸɑɝɞ-

əɧɑ ɛɜɚɫɎɗɑəɔɫ ɚɛɜɑɐɑɗɫɪɞɝɫ ɣɑɜɑɓ əɑɝɖɚɗɨɖɚ 

ɝɟɞɚɖ, ɖɚɏɐɌ ɚɍɥɑɑ ɝɚɝɞɚɫəɔɑ ɝɞɌəɚɎɔɞɝɫ ɚɞəɚ-

ɝɔɞɑɗɨəɚ ɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɧɘ. ȺɞɘɑɣɌɑɞɝɫ ɚɞɬɖ 

ɔ ɜɑɓɖɌɫ ɍɚɗɑɓəɑəəɚɝɞɨ ɛɚɜɌɒɬəəɚɕ ɚɍɗɌɝɞɔ, 

ɗɚɖɌɗɨəɌɫ ɏɔɛɑɜɞɑɜɘɔɫ. ȭɚɗɑɎɚɕ ɝɔəɐɜɚɘ Ɏɧ-

ɜɌɒɑə ɞɑɘ ɝɔɗɨəɑɑ, ɣɑɘ Ɏɧɤɑ ɎəɟɞɜɔɖɚɝɞəɌɫ 

ɏɔɛɑɜɞɑəɓɔɫ. ȱɝɗɔ ɚɣɌɏ ɗɚɖɌɗɔɓɟɑɞɝɫ Ɏ əɑɛɚ-

ɝɜɑɐɝɞɎɑəəɚɕ ɍɗɔɓɚɝɞɔ ɖ ɝɟɝɞɌɎɟ, ɩɞɚ ɘɚɒɑɞ 

ɛɜɔɎɚɐɔɞɨ ɖ ɜɌɓɎɔɞɔɪ ɑɏɚ ɖɚəɞɜɌɖɞɟɜɧ. 

 ȸɚɒɑɞ ɜɌɓɎɔɎɌɞɨɝɫ Ɏɞɚɜɔɣəɚɑ ɛɚɜɌɒɑ-

əɔɑ ɐɜɟɏɔɡ ɚɜɏɌəɚɎ ɔ ɖɚɝɞɑɕ ɎɝɗɑɐɝɞɎɔɑ ɘɑɞɌ-

ɝɞɌɓɔɜɚɎɌəɔɫ ɏəɚɕəɧɡ ɚɣɌɏɚɎ. 

Ȭɍɝɢɑɝɝ ȭɜɚɐɔ ɔ ɝɖɗɑɜɚɓɔɜɟɪɤɔɕ ɚɝɞɑɚ-

ɘɔɑɗɔɞ ȯɌɜɜɑ ɚɍɧɣəɚ əɑ ɝɚɛɜɚɎɚɒɐɌɪɞɝɫ Ɏɧ-

ɜɌɒɑəəɚɕ ɝɔɘɛɞɚɘɌɞɔɖɚɕ: ɘɚɒɑɞ ɛɜɔɝɟɞɝɞɎɚ-

ɎɌɞɨ ɟɘɑɜɑəəɌɫ ɍɚɗɑɓəɑəəɚɝɞɨ Ɏ ɛɚɜɌɒɬəəɚɕ 

ɚɍɗɌɝɞɔ, ɝɟɍɠɑɍɜɔɗɨəɌɫ ɞɑɘɛɑɜɌɞɟɜɌ ɞɑɗɌ. 

Ȼɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɛɜɚɔɝɡɚ-

ɐɔɞ ɚɍɜɌɓɚɎɌəɔɑ ɝɎɔɥɑɕ ɘɑɒɐɟ ɏəɚɕəɧɘɔ ɚɣɌ-

ɏɌɘɔ ɔ ɘɫɏɖɔɘɔ ɞɖɌəɫɘɔ, ɣɞɚ ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ 

ɔɝɞɑɣɑəɔɑɘ ɏəɚɫ. ȸɚɒɑɞ ɍɧɞɨ ɐɗɔɞɑɗɨəɌɫ ɝɟɍ-

ɠɑɍɜɔɗɨəɌɫ ɗɔɡɚɜɌɐɖɌ, Ɍ ɞɌɖɒɑ ɍɚɗɨ Ɏ ɛɚɜɌ-

ɒɬəəɚɕ ɚɍɗɌɝɞɔ [1]. 

Ȱɗɫ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɓɎɚəɖɚɎ ɖɜɚɘɑ ɚɍɥɔɡ 

ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚɘɔɑɗɔɞɌ (ɛɚɎɧɤɑəɔɑ ɞɑɘɛɑɜɌ-

ɞɟɜɧ, ɍɚɗɨ Ɏ ɝɛɔəɑ) ɡɌɜɌɖɞɑɜəɧ əɑɎɜɚɗɚɏɔɣɑ-

ɝɖɔɑ əɌɜɟɤɑəɔɫ (ɝəɔɒɑəɔɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, 

ɛɌɜɑɓɧ, ɜɌɐɔɖɟɗɚɛɌɞɔɫ). 

ȺɝəɚɎəɧɑ ɘɑɞɚɐɧ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑ-

ɗɔɞɌ: 

1. ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

2. ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). 

3.ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ). 

4. ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ). 

5. ȼɌɐɔɚəɟɖɗɔɐəɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȼɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ əɌ 

ɜɌəəɔɡ ɝɜɚɖɌɡ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ ɔɓɘɑəɑəɔɑ 

ɛɗɚɞəɚɝɞɔ ɚɖɜɟɒɌɪɥɔɡ ɖɚɝɞɨ ɘɫɏɖɔɡ ɞɖɌəɑɕ, 

ɟɣɌɝɞɖɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ, ɛɑɜɔɚɝɞɔɞ. 

ȹɌ ɛɚɓɐəɔɡ ɝɜɚɖɌɡ (əɌɣɔəɌɫ ɝ 14-ɚɏɚ ɐəɫ) əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɍɤɔɜəɧɑ ɚɣɌ-

ɏɔ ɐɑɝɞɜɟɖɢɔɔ, ɗɔəɑɕəɧɑ, ɝɗɚɔɝɞɧɑ ɛɑɜɔ-

O 
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ɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ, ɟɣɌɝɞɖɔ ɝɖɗɑɜɚɓɌ Ɏɚɖɜɟɏ 

ɝɑɖɎɑɝɞɜɚɎ ɔ ɓɚə ɐɑɝɞɜɟɖɢɔɔ ɔ ɚɖɜɟɒɌɪɥɌɫ 

ɩɞɔ ɟɣɌɝɞɖɔ ɓɚəɌ ɚɝɞɑɚɛɚɜɚɓɌ. Ȯ ɝɗɟɣɌɑ ɛɚɝɞ-

ɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ 

ɓɌɘɑɐɗɑəɔɑ ɖɚəɝɚɗɔɐɌɢɔɔ ɚɞɗɚɘɖɚɎ. 

Ɂɜɚəɔɣɑɝɖɔɕ ɚɝɞɑɚɘɔɑɗɔɞ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɌɡ ɛɜɚɫɎɗɫɑɞɝɫ ɏɔɛɑɜɚɝɞɚɓɚɘ (ɔ, ɖɌɖ 

ɝɗɑɐɝɞɎɔɑ, ɐɑɠɚɜɘɌɢɔɑɕ ɖɚɝɞɔ), ɚɣɌɏɌɘɔ ɐɑ-

ɝɞɜɟɖɢɔɔ ɖɚɝɞɔ, ɚɖɜɟɒɬəəɧɘɔ ɓɚəɚɕ ɝɖɗɑɜɚɓɌ; 

ɝɑɖɎɑɝɞɜɌɘɔ, ɚɝɞɑɚɛɚɜɚɓɚɘ. 

ɀɔɝɞɟɗɚɏɜɌɠɔɪ ɔɝɛɚɗɨɓɟɪɞ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɝɎɔɥɑɕ ɘɑɒɐɟ ɛɚɗɚɝɞɫɘɔ ɐɑɝɞɜɟɖɢɔɔ ɔ 

ɘɫɏɖɔɘɔ ɞɖɌəɫɘɔ. 

ȶȾ ɛɜɔɘɑəɫɞɝɫ ɐɗɫ ɚɢɑəɖɔ ɝɚɝɞɚɫəɔɫ 

ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɐɗɫ ɎɧɫɎɗɑəɔɫ 

əɌɜɟɤɑəɔɕ Ɏ ɝɞɜɟɖɞɟɜɑ ɖɚɝɞəɧɡ ɍɌɗɚɖ. ȰɌəəɧɑ 

ɔɓɘɑəɑəɔɫ ɛɜɔ ȶȾ ɛɚɫɎɗɫɪɞɝɫ ɓəɌɣɔɞɑɗɨəɚ 

ɜɌəɨɤɑ, ɣɑɘ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ. 

ȸȼȾ ɛɚɗɟɣɔɗɌ ɍɚɗɨɤɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ 

ɐɔɌɏəɚɝɞɔɖɑ ɛɚɜɌɒɑəɔɕ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ Ɏ ɝɎɫɓɔ 

ɝ ɞɑɘ, ɣɞɚ ɔɓɘɑəɑəɔɫ Ɏ əɬɘ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ 

ɛɜɔ ȸȼȾ ɜɌəɨɤɑ, ɣɑɘ ɛɜɔ ȶȾ ɔɗɔ ɜɑəɞɏɑəɚɏɜɌ-

ɠɔɔ. 

ȿȳȴ ɛɚɓɎɚɗɫɑɞ ɎɧɫɎɔɞɨ əɌ ɜɌəəɔɡ ɝɜɚɖɌɡ 

ɛɚɐəɌɐɖɚɝɞəɔɣəɧɑ Ɍɍɝɢɑɝɝɧ ɔ ɝɖɚɛɗɑəɔɫ ɏəɚɫ 

Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ [4]. 

Ȼɜɔ ɜɌɐɔɚəɟɖɗɔɐəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏ ɓɚəɑ 

ɛɚɜɌɒɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ 

əɌɖɚɛɗɑəɔɫ ɜɌɐɔɚɠɌɜɘɌɖɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɑɛɌ-

ɜɌɞɌ. 

ȺɐəɌɖɚ ɝɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ əɔ ɚɐəɌ ɔɓ 

ɘɑɞɚɐɔɖ əɑ ɘɚɒɑɞ ɛɚɗəɚɝɞɨɪ ɛɚɐɞɎɑɜɐɔɞɨ ɔɗɔ 

ɚɛɜɚɎɑɜɏəɟɞɨ ɐɔɌɏəɚɓ ɚɝɞɑɚɘɔɑɗɔɞɌ. 

ȼɑəɞɏɑəɚɗɚɏɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ. 

ȼɑəɞɏɑəɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɧɘ ɘɑɞɚ-

ɐɚɘ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɌ ɔ ɛɚɓɎɚɗɫɑɞ 

ɎɧɫɎɔɞɨ ɡɌɜɌɖɞɑɜəɧɑ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɖɚɝɞɔ. Ȯ ɜɌəəɔɑ ɝɜɚɖɔ (əɌ 3-5 ɐɑəɨ ɚɞ əɌɣɌɗɌ 

ɓɌɍɚɗɑɎɌəɔɫ) əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɑ ɘɚɒəɚ ɚɛɜɑɐɑ-

ɗɔɞɨ ɚɞɬɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɔɓɘɑəɑəɔɫ ɠɌɝɢɔɌɗɨ-

əɧɡ ɩɗɑɘɑəɞɚɎ ɔ ɛɚɐɖɚɒəɚɕ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞ-

ɖɔ [5]. ȹɌɗɔɣɔɑ ɐɌəəɧɡ ɛɜɔɓəɌɖɚɎ ɛɚɓɎɚɗɫɑɞ 

ɝɐɑɗɌɞɨ ɛɜɑɐɛɚɗɚɒɑəɔɑ ɚɍ ɚɝɞɑɚɘɔɑɗɔɞɑ. 

 Ƀɑɜɑɓ 10-21 ɐɑəɨ ɛɚɝɗɑ əɌɣɌɗɌ ɍɚɗɑɓəɔ 

ɘɚɒəɚ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɚɣɌɏɚɎɧɑ ɔɓɘɑəɑəɔɫ 

Ɏ ɖɚɝɞɔ (ɚɝɞɑɚɗɔɓ), ɛɑɜɔɚɝɞɌɗɨəɟɪ ɜɑɌɖɢɔɪ, ɖɚ-

ɞɚɜɌɫ ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ Ɏ Ɏɔɐɑ ɏɔɛɑɜɞɜɚɠɔɔ, 

ɟɞɚɗɥɑəɔɫ əɌɐɖɚɝɞəɔɢɧ ɔ ɛɜɔɎɚɐɔɞ ɖ ɚɍɜɌɓɚ-

ɎɌəɔɪ ɛɑɜɔɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ. ȾɌɖɒɑ ɘɚɒəɚ 

əɌɍɗɪɐɌɞɨ ɛɜɔɓəɌɖɔ ɜɑɏɔɚəɌɗɨəɚɏɚ ɚɝɞɑɚɛɚɜɚ-

ɓɌ, əɌɜɟɤɑəɔɑ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɧɡ ɍɌɗɚɖ [6,7]. Ƚ 

ɞɑɣɑəɔɑɘ ɍɚɗɑɓəɔ Ɏɚɖɜɟɏ ɚɣɌɏɚɎ Ɏ ɖɚɝɞɔ ɛɚɫɎ-

ɗɫɑɞɝɫ ɚɍɚɐɚɖ ɝɖɗɑɜɚɓɌ, Ɍ ɞɌɖɒɑ ɘɚɏɟɞ ɚɛɜɑɐɑ-

ɗɫɞɨɝɫ ɝɑɖɎɑɝɞɜɧ. 

 Ȼɜɔ ɛɚɐɚɝɞɜɚɘ ɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑ-

ɗɔɞɑ ɘɚɒəɚ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ Ɏ ɩɛɔɠɔɓɌɡ 

ɐɗɔəəɧɡ ɞɜɟɍɣɌɞɧɡ ɖɚɝɞɑɕ ɌɍɝɢɑɝɝɚɎ ȭɜɚɐɔ ɔ 

ɐɜɟɏɔɡ ɚɣɌɏɚɎɧɡ ɔɓɘɑəɑəɔɕ. 

 ȮɧɫɎɗɑəɔɑ ɔɓɘɑəɑəɔɕ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ 

ɛɑɜɔɚɝɞɌɗɨəɚɕ ɓɚəɑ ɏɚɎɚɜɔɞ ɚ ɞɚɘ, ɣɞɚ ɔəɠɑɖ-

ɢɔɚəəɧɕ ɛɜɚɢɑɝɝ əɌɣɌɗɝɫ əɑ ɘɑəɨɤɑ 1-2 əɑɐɑɗɨ 

əɌɓɌɐ. ȳɌ ɩɞɚɞ ɝɜɚɖ ɛɗɚɞəɚɝɞɨ ɖɚɝɞəɚɕ ɞɖɌəɔ 

ɟɘɑəɨɤɌɑɞɝɫ əɌ 30-50%, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔ-

ɓɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ [6,7,8]. 

ȮɧɫɎɗɑəɔɑ ɔɓɘɑəɑəɔɕ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɛɜɔ 

ɚɝɞɑɚɘɔɑɗɔɞɑ ɛɗɚɝɖɔɡ ɖɚɝɞɑɕ Ɏɚɓɘɚɒəɚ ɞɚɗɨɖɚ 

ɣɑɜɑɓ 6 əɑɐɑɗɨ ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ [9]. 

 ȽɚɏɗɌɝəɚ ɜɑɖɚɘɑəɐɌɢɔɫɘ ȬɘɑɜɔɖɌəɝɖɚɏɚ 

ɚɍɥɑɝɞɎɌ ɔəɠɑɖɢɔɚəəɧɡ ɍɚɗɑɓəɑɕ [10], ɑɝɗɔ əɌ 

ɛɑɜɎɚɕ ɜɑəɞɏɑəɚɏɜɌɘɘɑ əɑɞ ɣɬɞɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɚɝɞɑɚɘɔɑɗɔɞɌ, əɑɚɍɡɚɐɔɘɚ ɝɐɑɗɌɞɨ Ɏɞɚɜɟɪ əɑ 

ɜɌəɨɤɑ ɣɑɘ ɣɑɜɑɓ 2-4 əɑɐɑɗɔ, ɛɜɑɒɐɑ ɣɑɘ ɛɜɔ-

ɍɑɏɌɞɨ ɖ ɐɜɟɏɔɘ, ɍɚɗɑɑ ɝɗɚɒəɧɘ ɔ ɐɚɜɚɏɚɝɞɚɫ-

ɥɔɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ. 

 ȶ 28-ɚɘɟ ɐəɪ ɍɚɗɑɓəɔ əɌ 90% ɜɑəɞɏɑəɚ-

ɏɜɌɘɘ ɘɚɒəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ Ɏ 

ɖɚɝɞəɚɕ ɞɖɌəɔ [11]. 

 Ⱦɚɣəɚɝɞɨ ɜɑəɞɏɑəɚɏɜɌɠɔɔ Ɏ ɜɌəəɑɕ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɚɝɞɌɎɗɫɑɞ 50-60% 

[12].ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɘɑɞɚɐɌ  - 43-75%, ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ - 75 -83% [2,6,8].  

 Ȼɜɔ əɌɗɔɣɔɔ ɔɓɘɑəɑəɔɕ əɌ ɜɑəɞɏɑəɚ-

ɏɜɌɘɘɑ, ɖɚɞɚɜɧɑ ɘɚɏɗɔ ɍɧ ɝɎɔɐɑɞɑɗɨɝɞɎɚɎɌɞɨ Ɏ 

ɛɚɗɨɓɟ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌ-

ɏəɚɓ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɚɐɔɞɨ ɝ ɝɑɛɞɔɣɑɝɖɔɘ Ɍɜɞ-

ɜɔɞɚɘ, ɝɌɜɖɚɘɚɕ ɊɔəɏɌ, ɚɝɞɑɚɝɌɜɖɚɘɚɕ, ɪɎɑ-

əɔɗɨəɧɘ Ɍɜɞɜɔɞɚɘ, ɝɑɜɛɚɎɔɐəɚ-ɖɗɑɞɚɣəɧɘ 

ɖɜɔɓɚɘ, ɍɚɗɑɓəɨɪ ȯɚɤɑ ɔ ɝɞɜɑɝɝɚɎɧɘɔ ɛɑɜɑɗɚ-

ɘɌɘɔ. ȰɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ ɔ ɝɞɚɛɧ ɄɌɜɖɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌ-

ɖɌɘɔ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ Ɏ ɓəɌɣɔɞɑɗɨəɚɕ 

ɝɞɑɛɑəɔ ɓɌɞɜɟɐəɑəɌ ɔɓ-ɓɌ əɑɐɚɝɞɌɞɚɣəɚɕ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɔ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɏɚ ɘɑɞɚɐɌ ɔɝ-

ɝɗɑɐɚɎɌəɔɫ. 

 Ȼɜɔ ɛɚɐɚɝɞɜɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɓəɌɣɔɘɧɑ 

ɔɓɘɑəɑəɔɫ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ ɚɍɧɣəɚ ɚɞɝɟɞ-

ɝɞɎɟɪɞ. Ȭɍɝɢɑɝɝ ȭɜɚɐɔ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ Ɏɧ-

ɏɗɫɐɔɞ ɖɌɖ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ ɞɖɌəɔ ɝ 

ɓɚəɚɕ ɝɖɗɑɜɚɓɌ ɛɚ ɖɜɌɫɘ [13]. Ⱥɝɚɍɟɪ ɞɜɟɐəɚɝɞɨ 

ɛɜɑɐɝɞɌɎɗɫɑɞ ɐɔɠɠɑɜɑəɢɔɌɗɨəɌɫ ɐɔɌɏəɚɝɞɔɖɌ 

ɚɣɌɏɚɎ ɛɚɐɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ 

(Ɏ ɞɚɘ ɣɔɝɗɑ ɌɍɝɢɑɝɝɌ ȭɜɚɐɔ) ɔ ɚɛɟɡɚɗɑɕ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ. 

 Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔ-

ɞɌ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɫɎɗɫɑɞɝɫ 

ɛɑɜɎɚɚɣɑɜɑɐəɧɘ. Ⱥ əɌɗɔɣɔɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝ 

ɍɚɗɨɤɚɕ ɐɚɗɑɕ Ɏɑɜɚɫɞəɚɝɞɔ ɏɚɎɚɜɫɞ əɌɜɟɤɑəɔɑ 

ɢɑɗɚɝɞəɚɝɞɔ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɔ ɛɑɜɔɚɝɞɌɗɨ-

əɌɫ ɜɑɌɖɢɔɫ. 

 Ȼɜɔ ɁȼȸȺ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɛɜɑɐɑ-

ɗɫɪɞɝɫ ɘəɚɒɑɝɞɎɑəəɧɑ ɚɣɌɏɔ ɚɝɞɑɚɗɔɓɌ ɝ ɓɚəɚɕ 

ɝɖɗɑɜɚɓɌ Ɏɚɖɜɟɏ. Ɂɜɚəɔɣɑɝɖɚɑ ɎɚɝɛɌɗɑəɔɑ Ɏ 

ɓɚəɑ ɘɑɞɌɠɔɓɌ ɘɚɒɑɞ ɛɜɔɎɚɐɔɞɨ ɖ ɔɓɘɑəɑəɔɪ 

ɠɚɜɘɧ ɐɗɔəəɧɡ ɖɚɝɞɑɕ ɓɌ ɝɣɬɞ ɑɬ ɟɞɚɗɥɑəɔɫ ɔ 

ɛɜɚɢɑɝɝɚɎ ɝɖɗɑɜɚɓɔɜɚɎɌəɔɫ Ɏ ɘɑɞɌɠɔɓɑ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɡɌɜɌɖɞɑɜəɧɘ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘ ɛɜɔ-

ɓəɌɖɚɘ ɛɜɔ ɁȼȸȺ. ȹɑ ɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɎɚɝɛɌ-

ɗɑəɔɑ ɘɚɒɑɞ ɓɌɞɜɌɏɔɎɌɞɨ ɖɚɜɞɔɖɌɗɨəɧɕ ɝɗɚɕ, 

əɌɜɟɤɑəɔɑ ɑɏɚ ɢɑɗɚɝɞəɚɝɞɔ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔ-

ɎɌɞɨ ɖɌɖ əɑɍɗɌɏɚɛɜɔɫɞəɧɕ ɛɜɔɓəɌɖ, ɟɖɌɓɧɎɌ-
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ɪɥɔɕ əɌ Ɏɚɓɘɚɒəɟɪ ɘɌɗɔɏəɔɓɌɢɔɪ ɛɜɚɢɑɝɝɌ 

[14,15].  

 Ƚɖɗɑɜɚɓɔɜɟɪɥɔɕ ɚɝɞɑɚɘɔɑɗɔɞ ȯɌɜɜɑ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ Ɏɧɏɗɫɐɔɞ ɖɌɖ ɓɚəɌ ɜɌɝɤɔɜɑ-

əɔɫ ɖɚɝɞɔ ɓɌ ɝɣɬɞ ɚɍɤɔɜəɚɏɚ ɝɖɗɑɜɚɓɌ. ȺɣɌɏɚɎ 

ɐɑɝɞɜɟɖɢɔɔ ɔ ɝɑɖɎɑɝɞɜɚɎ ɚɍɧɣəɚ əɑ ɍɧɎɌɑɞ [13]. 

 ȺɍɧɣəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɛɚɓɎɚəɚɣəɚɏɚ 

ɝɞɚɗɍɌ əɑɣɟɎɝɞɎɔɞɑɗɨəɌ ɖ ɚɝɞɑɚɘɔɑɗɔɞɟ ɛɚɓɎɚə-

ɖɚɎ [16]. Ȼɚ ɐɌəəɧɘ Hopkinson N. ɔ ɐɜ., ɞɚɗɨɖɚ 

əɌ 32% ɜɑəɞɏɑəɚɏɜɌɘɘ ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ 

ɛɜɔɓəɌɖɔ ɔəɠɑɖɢɔɔ ɘɑɒɛɚɓɎɚəɖɚɎɧɡ ɐɔɝɖɚɎ 

[17].  

 Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ȰɌəɔɑɗɫəɌ Ʉ.ȹ. ɔ ɐɜ. 

ɝɜɑɐɔ 47 ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɑɚɘɔɑɗɔɞɚɘ ɖɚɝɞɑɕ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞ-

əɚɕ ɞɖɌəɔ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɣɑɝɖɚɘ ɔɝɝɗɑɐɚ-

ɎɌəɔɔ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɞɚɗɨɖɚ ɟ 7 ɛɌɢɔɑəɞɚɎ 

(14,9% ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ əɌɍɗɪɐɑəɔɕ). ȿ 41 ɛɌ-

ɢɔɑəɞɌ ɝ ɏəɚɕəɧɘɔ ɜɌəɌɘɔ ɔɗɔ ɝɎɔɥɌɘɔ ɏɜɟɐ-

əɚɕ ɝɞɑəɖɔ ɍɧɗɌ ɎɧɛɚɗəɑəɌ ɜɑəɞɏɑəɚɖɚəɞɜɌɝɞ-

əɌɫ ɠɔɝɞɟɗɚɏɜɌɠɔɫ; Ɏ 36 ɝɗɟɣɌɫɡ (87,8%) ɝɖɚɛ-

ɗɑəɔɑ ɖɚəɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ Ɏɚɖɜɟɏ ɖɚɝɞɑɕ 

ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɖɚɝɎɑəəɚ ɟɖɌɓɧɎɌɗɚ əɌ ɎɚɎɗɑ-

ɣɑəɔɑ ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜ Ɏ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɛɜɚ-

ɢɑɝɝ. ȻɌɞɚɗɚɏɔɣɑɝɖɔɑ ɔɓɘɑəɑəɔɫ ɜɬɍɑɜ ɚɛɜɑɐɑ-

ɗɫɗɔɝɨ ɞɚɗɨɖɚ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɌɎəɚɝɞɨɪ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɍɚɗɑɑ 4 ɘɑɝɫɢɑɎ [18]. 

ȶɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ (ȶȾ). 

ȶȾ ɛɚɓɎɚɗɫɑɞ ɛɚɗɟɣɔɞɨ ɣɬɞɖɚɑ ɔɓɚɍɜɌɒɑ-

əɔɑ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ, ɚɢɑəɔɞɨ ɝɚɝɞɚɫəɔɑ 

ɚɖɜɟɒɌɪɥɔɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɚɛɜɑɐɑɗɔɞɨ əɌɗɔ-

ɣɔɑ ɝɑɖɎɑɝɞɜɚɎ ɔ ɛɑɜɔɚɝɞɌɗɨəɧɡ əɌɝɗɚɑəɔɕ, ɐɑ-

ɞɌɗɨəɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɝɞɑɚɗɔɓ ɖɚɜɞɔɖɌɗɨəɚɏɚ 

ɝɗɚɫ ɔ ɖɚɝɞəɧɡ ɍɌɗɚɖ. ȹɌɝɞɚɫɥɌɫ ɘɑɞɚɐɔɖɌ 

əɌɘəɚɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɑɑ ɖ ɐɌəəɧɘ ɔɓɘɑəɑəɔɫɘ 

ɔ ɛɚɓɎɚɗɫɑɞ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɘɑəɑɑ ɎɧɜɌɒɑə-

əɧɑ ɔɓɘɑəɑəɔɫ, ɣɑɘ ɚɍɧɣəɌɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ 

[6,19]. ȶȾ ɐɌɬɞ əɌɔɍɚɗɑɑ ɛɚɗəɟɪ ɔəɠɚɜɘɌɢɔɪ ɚ 

ɝɞɑɛɑəɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚ-

ɢɑɝɝɌ. Ⱥɝɚɍɑəəɚ ɍɚɗɨɤɚɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɓəɌ-

ɣɑəɔɑ ȶȾ ɔɘɑɑɞ ɛɜɔ ɛɚɐɚɝɞɜɚɘ ɔ ɡɜɚəɔɣɑɝɖɚɘ 

ɚɝɞɑɚɘɔɑɗɔɞɑ [20]. 

 ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɚɝɞɌɎɗɫɑɞ 67 %, ɝɛɑɢɔɠɔɣəɚɝɞɨ - 

50 % [6 ]. 

 Ƚ ɛɚɘɚɥɨɪ ȶȾ ɘɚɒəɚ əɌɘəɚɏɚ ɗɟɣɤɑ, 

ɣɑɘ ɛɜɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɛɌ-

ɞɚɗɚɏɔɣɑɝɖɔɕ ɛɜɚɢɑɝɝ Ɏ ɏɜɟɐɔəɑ, ɛɚɓɎɚəɖɌɡ, 

ɖɚɝɞɫɡ ɞɌɓɌ, ɛɫɞɚɣəɚɕ ɖɚɝɞɔ. ȶȾ ɔɝɛɚɗɨɓɟɑɞɝɫ 

ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚɘɔɑɗɔɞɌ Ɏ ɖɚ-

ɝɞɫɡ ɝɚ ɝɗɚɒəɚɕ ɌəɌɞɚɘɔɣɑɝɖɚɕ ɝɞɜɟɖɞɟɜɚɕ.  

 ȺɣɌɏɔ ɚɝɞɑɚɘɔɑɗɔɞɌ əɌ ɖɚɘɛɨɪɞɑɜəɚɕ 

ɞɚɘɚɏɜɌɘɘɑ Ɏɧɏɗɫɐɫɞ ɖɌɖ ɟɣɌɝɞɖɔ ɛɚəɔɒɑəəɚɕ 

ɛɗɚɞəɚɝɞɔ. Ȯ ɛɚɗɚɝɞɔ ɌɍɝɢɑɝɝɌ ɘɚɒɑɞ ɍɧɞɨ Ɏɔ-

ɐɑə ɏɌɓ. ȶɚɝɞəɧɕ ɘɚɓɏ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɛɚɎɧɤɑəəɚɕ ɛɗɚɞəɚɝɞɔ, ɣɞɚ ɝɎɫɓɌəɚ ɝ 

əɌɗɔɣɔɑɘ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ. 

 Ȱɗɫ ɞɚɏɚ ɣɞɚɍɧ ɔɐɑəɞɔɠɔɢɔɜɚɎɌɞɨ ɔɓɘɑ-

əɑəɔɫ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ əɌ ȶȾ, ɖɌɖ ɔ əɌ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɑ, ɚɞ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ ɐɚɗɒəɚ ɛɜɚɕ-

ɞɔ ɍɚɗɨɤɑ əɑɐɑɗɔ. 

 Ȼɜɔ ȶȾ ɘɚɒəɚ ɣɬɞɖɚ ɗɚɖɌɗɔɓɚɎɌɞɨ ɚɣɌɏɔ 

ɔəɠɑɖɢɔɔ, ɎɧɫɎɗɑəəɧɑ ɝ ɛɚɘɚɥɨɪ ɐɜɟɏɔɡ ɘɑ-

ɞɚɐɚɎ ɗɟɣɑɎɚɕ ɐɔɌɏəɚɝɞɔɖɔ. ȶȾ ɛɚɓɎɚɗɫɑɞ ɡɔ-

ɜɟɜɏɟ ɞɚɣəɚ ɚɛɜɑɐɑɗɔɞɨ ɚɍɦɬɘ ɚɛɑɜɌɢɔɔ ɔ Ɏɧ-

ɍɜɌɞɨ ɘɑɝɞɚ ɐɗɫ ɛɜɚɎɑɐɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ 

ɛɟəɖɢɔɔ [11]. 

 ȶȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɞɌɓɌ, ɛɚɓɎɚ-

ɗɫɑɞ ɣɬɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɝɞɜɟɖɞɟɜəɧɑ ɔɓɘɑ-

əɑəɔɫ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

 Ȯ ɝɗɟɣɌɑ, ɖɚɏɐɌ əɑɞ Ɏɚɓɘɚɒəɚɝɞɔ ɛɜɚɎɑ-

ɝɞɔ ȸȼȾ ɔɝɝɗɑɐɚɎɌəɔɑ, ȶȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ 

ɔ ɘɟɗɨɞɔɛɗɌəɌɜəɌɫ ɜɑɖɚəɝɞɜɟɖɢɔɫ ɘɚɏɟɞ ɍɧɞɨ 

ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɩɖɝɞɜɑəəɚɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɞɑɚɘɔɑɗɔɞɌ [21]. 

 Ȼɚɐɚɝɞɜɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɘɚɒɑɞ Ɏɧɏɗɫ-

ɐɑɞɨ ɛɚ-ɜɌɓəɚɘɟ əɌ ȶȾ. Ⱥə ɘɚɒɑɞ ɍɧɞɨ ɛɜɑɐ-

ɝɞɌɎɗɑə ɑɐɔəɔɣəɧɘ ɚɣɌɏɚɘ, ɚɖɜɟɒɬəəɧɘ ɗɔ-

əɑɕəɚɕ ɓɚəɚɕ ɚɝɞɑɚɝɖɗɑɜɚɓɌ, ɚɞɏɜɌəɔɣɔɎɌɪɥɑɕ 

ɑɏɚ ɚɞ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ. ȹɌɔɍɚɗɑɑ ɞɔɛɔɣəɌɫ 

ɠɚɜɘɌ ɛɚɐɚɝɞɜɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ, Ɍɍɝɢɑɝɝ ȭɜɚ-

ɐɔ, ɚɍɧɣəɚ ɜɌɝɛɚɗɌɏɌɪɥɔɕɝɫ Ɏ ɘɑɞɌɠɔɓɔɓɑ ɖɚ-

ɝɞɔ, ɘɚɒɑɞ ɜɌɝɛɜɚɝɞɜɌəɫɞɨɝɫ Ɏ ɩɛɔɠɔɓ Ɏɐɚɗɨ 

ɩɛɔɠɔɓɌɜəɚɏɚ ɡɜɫɥɌ. ȱɏɚ ɜɌɓɘɑɜ 1-5 ɝɘ, ɠɚɜɘɌ 

ɚɎɚɔɐəɌɫ, ɎɧɞɫəɟɞɌɫ Ɏɐɚɗɨ ɐɗɔəəɔɖɌ ɖɚɝɞɔ. Ȯ 

ɞɔɛɔɣəɧɡ ɝɗɟɣɌɫɡ ɛɑɜɔɚɝɞɌɗɨəɌɫ ɜɑɌɖɢɔɫ ɔ ɝɑ-

ɖɎɑɝɞɜɌɢɔɫ ɚɞɝɟɞɝɞɎɟɪɞ. Ȼɜɔ ɜɌɝɛɚɗɚɒɑəɔɔ 

ɌɍɝɢɑɝɝɌ ȭɜɚɐɔ Ɏ ɐɔɌɠɔɓɌɜəɚɕ ɣɌɝɞɔ ɖɚɝɞɔ 

ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨɝɫ ɛɑɜɔɚɝɞɌɗɨəɌɫ ɜɑɌɖɢɔɫ, 

ɝɑɖɎɑɝɞɜɔɜɚɎɌəɔɑ ɔ ɟɞɚɗɥɑəɔɑ ɖɚɜɞɔɖɌɗɨəɚɏɚ 

ɝɗɚɫ. Ȼɜɔ ɐɌəəɚɕ ɠɚɜɘɑ ɛɚɐɚɝɞɜɚɏɚ ɚɝɞɑɚɘɔɑ-

ɗɔɞɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɛɜɚɎɚɐɔɞɝɫ ɝ 

ɩɚɓɔəɚɠɔɗɨəɚɕ ɏɜɌəɟɗɬɘɚɕ ɔ ɚɝɞɑɚɔɐ-ɚɝɞɑɚɘɚɕ. 

ȾɌɖɒɑ ɛɚɐɚɝɞɜɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɘɚɒɑɞ Ɏɧɏɗɫɐɑɞɨ 

ɖɌɖ ɓɚəɌ ɘɑɞɌɠɔɓɌɜəɚɏɚ ɚɝɞɑɚɗɔɓɌ ɝ ɐɑɝɞɜɟɖɢɔ-

ɑɕ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɖɜɟɏ ɓɌɍɚ-

ɗɑɎɌəɔɕ ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɞɌ-

ɖɚɕ: ɚɝɞɑɚɝɌɜɖɚɘɌ ɔ ɌəɑɎɜɔɓɘɌɞɔɣɑɝɖɌɫ ɖɚɝɞ-

əɌɫ ɖɔɝɞɌ. Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɛɚɐɚɝɞɜɧɕ 

ɚɝɞɑɚɘɔɑɗɔɞ ɛɜɚɫɎɗɫɑɞɝɫ ɟɞɚɗɥɑəɔɑɘ ɖɚɜɞɔ-

ɖɌɗɨəɚɏɚ ɝɗɚɫ ɐɔɌɠɔɓɌ ɖɚɝɞɔ Ɏ ɝɎɫɓɔ ɝ ɛɑɜɔ-

ɚɝɞɌɗɨəɚɕ ɜɑɌɖɢɔɑɕ ɔ ɔɓɘɑəɑəɔɫɘɔ ɩəɐɚɝɞɌ. 

ȰɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ ɛɜɚɎɚɐɔɞɝɫ ɝ 

ɚɝɞɑɚɔɐ-ɚɝɞɑɚɘɚɕ ɔ ɝɞɜɑɝɝɚɎɧɘɔ ɛɑɜɑɗɚɘɌɘɔ. 

ȱɥɬ ɚɐəɔɘ ɎɌɜɔɌəɞɚɘ ɫɎɗɫɪɞɝɫ ɘəɚɏɚɝɗɚɕəɧɑ 

ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ ɚɝəɚɎ-

əɚɑ ɓɌɍɚɗɑɎɌəɔɑ, ɝ ɖɚɞɚɜɧɘ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ, ð ɩɞɚ ɝɌɜɖɚɘɌ 

ɊɔəɏɌ. 

 Ȼɚ ɐɌəəɧɘ ȰɨɫɣɖɚɎɚɕ ȯ.Ȯ. ɔ ɐɜ., ɖɚɝɞ-

əɌɫ ɐɑɝɞɜɟɖɢɔɫ ɛɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ 

(Ɏ ɜɑɓɟɗɨɞɌɞɑ ɏəɚɕəɚ-əɑɖɜɚɞɔɣɑɝɖɚɏɚ ɛɚɜɌɒɑ-

əɔɫ ɐɔɌɠɔɓɌ ɍɑɐɜɑəəɚɕ ɖɚɝɞɔ) əɌ ɖɚɘɛɨɪɞɑɜ-

əɧɡ ɞɚɘɚɏɜɌɘɘɌɡ ɘɚɒɑɞ Ɏɧɏɗɫɐɑɞɨ ɝɗɑɐɟɪɥɔɘ 

ɚɍɜɌɓɚɘ: ɢɑəɞɜɌɗɨəɧɕ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ ɖɚɝɞəɚɕ 

ɞɖɌəɔ, ɝɚɛɜɚɎɚɒɐɌɪɥɔɕɝɫ ɘɑɗɖɚɚɣɌɏɚɎɚɕ ɐɑ-

ɝɞɜɟɖɢɔɑɕ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ (59,3 %), ɑɐɔ-

əɔɣəɧɕ ɚɣɌɏ ɐɑɝɞɜɟɖɢɔɔ (14,8 %), ɝɚɞɚɎɔɐəɌɫ 

ɔɗɔ ɘəɚɒɑɝɞɎɑəəɚ-ɚɣɌɏɚɎɌɫ ɐɑɝɞɜɟɖɢɔɫ (14,8 
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%) ɔ ɜɑɓɚɜɍɔɜɟɪɥɌɫ ɐɑɝɞɜɟɖɢɔɫ (11,1 %) [22]. 

 Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ ȰɌəɔɑɗɫəɌ Ʉ.ȹ. ɔ ɐɜ. 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ȶȾ ɚɛɜɑɐɑɗɫɗɚɝɨ ɝɚɝɞɚ-

ɫəɔɑ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɏɜɟɐəɚɕ ɝɞɑəɖɔ ɔ ɝɜɑɐɚɝɞɑ-

əɔɫ ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ ɖɚɝɞɑɕ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ, 

əɚ ɝɞɜɟɖɞɟɜəɧɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɎɔɓɟɌɗɔɓɔɜɚɎɌɗɔɝɨ ɗɔɤɨ Ɏ 48,3% 

ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌəɔɫ [18]. 

 Ȯ ɚɝɞɜɟɪ ɠɌɓɟ ɛɚɝɞɞɜɌɎɘɌɞɔɣɑɝɖɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɔɓɘɑəɑəɔɫ, ɎɧɫɎɗɫɑɘɧɑ əɌ ȶȾ, 

ɫɎɗɫɪɞɝɫ əɑɝɛɑɢɔɠɔɣɑɝɖɔɘɔ. ȺɐəɌɖɚ ɛɜɔ ɛɑ-

ɜɑɡɚɐɑ ɛɜɚɢɑɝɝɌ Ɏ ɛɚɐɚɝɞɜɟɪ ɔ ɡɜɚəɔɣɑɝɖɟɪ 

ɝɞɌɐɔɔ ȸȽȶȾ ɛɚɘɚɏɌɑɞ ɐɚɝɞɚɎɑɜəɚ ɚɢɑəɔɞɨ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɨ ɔ ɎɧɜɌɒɑəəɚɝɞɨ ɎɚɝɛɌɗɔ-

ɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɔɓɘɑəɑəɔɫ, 

ɖɚɞɚɜɧɑ ɛɗɚɡɚ Ɏɔɐəɧ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ (ɘɑɗ-

ɖɔɑ ɚɝɖɚɗɖɔ ɔ ɝɑɖɎɑɝɞɜɧ, ɓɚəɧ ɠɔɍɜɚɓɌ Ɏ ɘɫɏ-

ɖɔɡ ɞɖɌəɫɡ, Ɍɍɝɢɑɝɝɧ ɔ ɝɎɔɥɑɎɧɑ ɡɚɐɧ). 

ȸɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ȸȼȾ). 

Ȼɜɔ ȸȼȾ ɘɚɒəɚ ɟɎɔɐɑɞɨ ɜɌəəɔɑ (ɜɌɓɎɔɎ-

ɤɔɑɝɫ Ɏ ɞɑɣɑəɔɑ 1-5 ɐəɑɕ ɛɚɝɗɑ əɌɣɌɗɌ ɍɚɗɑɓəɔ) 

ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ ɔ 

ɘɫɏɖɚɞɖɌəəɧɡ ɝɞɜɟɖɞɟɜɌɡ. ɉɞɚɞ Ɏɔɐ ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɔɘɑɑɞ ɍɚɗɨɤɚɑ ɓəɌɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

Ɏəɟɞɜɔɖɚɝɞəɧɡ ɔ ɝɟɍɛɑɜɔɚɝɞɌɗɨəɧɡ ɌɍɝɢɑɝɝɚɎ, 

ɝɎɔɥɑɎɧɡ ɡɚɐɚɎ [6]. ȸȼȾ ɛɚɓɎɚɗɫɑɞ ɚɢɑəɔɞɨ ɚɍ-

ɗɌɝɞɨ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚ-

ɢɑɝɝɌ, ɍɗɌɏɚɐɌɜɫ ɞɚɘɟ, ɣɞɚ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ 

ɣɬɞɖɌɫ ɏɜɌəɔɢɌ ɘɑɒɐɟ ɖɜɌɑɘ ɖɚɝɞɔ ɔ ɓɚəɚɕ 

ɚɞɬɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ. Ȼɜɔ ȸȼȾ ɘɚɒəɚ ɚɢɑəɔɞɨ 

ɛɚɜɌɒɑəɔɑ ɝɟɝɞɌɎɚɎ ɔəɠɑɖɢɔɑɕ. 

 Ȼɜɔ ȸȼȾ ɐɔɠɠɑɜɑəɢɔɌɗɨəɧɕ ɐɔɌɏəɚɓ 

ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɗɑɐɟɑɞ 

ɛɜɚɎɚɐɔɞɨ ɝ ɞɜɌɎɘɌɘɔ, əɑɔəɠɑɖɢɔɚəəɧɘɔ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɧɘɔ ɔ ɘɑɞɌɍɚɗɔɣɑɝɖɔɘɔ ɓɌɍɚɗɑɎɌəɔ-

ɫɘɔ, ɏɔɝɞɔɚɢɔɞɚɓɚɘ, ɓɗɚɖɌɣɑɝɞɎɑəəɧɘɔ ɔ ɐɚɍ-

ɜɚɖɌɣɑɝɞɎɑəəɧɘɔ ɚɛɟɡɚɗɫɘɔ. 

 ȺɝəɚɎəɌɫ ɛɜɚɍɗɑɘɌ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɛɜɚɢɑɝɝɌ ð ɚɛɜɑɐɑɗɔɞɨ 

ɛɜɔɣɔəɟ ɚɞɬɖɌ ɘɫɏɖɔɡ ɞɖɌəɑɕ. Ȼɜɔ ɓɗɚɖɌɣɑ-

ɝɞɎɑəəɧɡ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɡ (ɚɝɞɑɚɔɐ-ɚɝɞɑɚɘɑ, 

ɚɝɞɑɚɍɗɌɝɞɚɘɑ, ɡɚəɐɜɚɍɗɌɝɞɚɘɑ), ɩɚɓɔəɚɠɔɗɨəɚɕ 

ɏɜɌəɟɗɬɘɑ, ɝɞɜɑɝɝɚɎɧɡ ɛɑɜɑɗɚɘɌɡ ɟɎɑɗɔɣɑəɔɑ 

ɚɍɦɬɘɌ ɚɞɬɣəɧɡ ɞɖɌəɑɕ əɑɛɜɚɛɚɜɢɔɚəɌɗɨəɚ 

ɜɌɓɘɑɜɟ ɚɣɌɏɌ ɎɚɝɛɌɗɑəɔɫ. Ⱥɞɬɖ, ɎɧɓɎɌəəɧɕ 

ɔəɠɑɖɢɔɚəəɧɘ Ɍɜɞɜɔɞɚɘ, ɔɘɑɑɞ ɘɑəɨɤɟɪ ɔə-

ɞɑəɝɔɎəɚɝɞɨ əɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ, 

ɣɑɘ ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ [23]. 

 Ȼɜɔ ɚɝɞɜɚ ɜɌɓɎɔɎɤɑɕɝɫ əɑɎɜɚɛɌɞɔɣɑ-

ɝɖɚɕ ɚɝɞɑɚɌɜɞɜɚɛɌɞɔɔ (ɚɝɞɜɌɫ ɝɞɌɐɔɫ ɝɞɚɛɧ 

ɄɌɜɖɚ) ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ, ɎɔɓɟɌɗɔɓɔ-

ɜɟɑɘɧɑ ɛɜɔ ȸȼȾ, ɝɡɚɐəɧ ɝ ɔɓɘɑəɑəɔɫɘɔ, 

əɌɍɗɪɐɌɑɘɧɘɔ ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ [8,24]. 

 Ȯ ɝɗɟɣɌɑ əɑɚɍɡɚɐɔɘɚɝɞɔ ɍɚɗɑɑ ɐɑɞɌɗɨəɚɏɚ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɖɚəɞɜɌɝɞəɧɑ 

ɛɜɑɛɌɜɌɞɧ, ɝɚɐɑɜɒɌɥɔɑ əɌəɚɣɌɝɞɔɢɧ ɒɑɗɑɓɌ, 

ɚɍɗɌɐɌɪɥɔɑ ɝɟɛɑɜɛɌɜɌɘɌɏəɔɞəɧɘɔ ɝɎɚɕɝɞɎɌ-

ɘɔ. Ⱥəɔ ɟɘɑəɨɤɌɪɞ Ɏɜɑɘɫ ɜɑɗɌɖɝɌɢɔɔ Ⱦ1 ɔ ɣɌ-

ɝɞɔɣəɚ Ⱦ2. Ȼɚɝɗɑ ɎɎɑɐɑəɔɫ Ɏ ɚɜɏɌəɔɓɘ ɩɞɔ ɣɌ-

ɝɞɔɢɧ ɓɌɡɎɌɞɧɎɌɪɞɝɫ ɖɗɑɞɖɌɘɔ ɜɑɞɔɖɟɗɚɩəɐɚ-

ɞɑɗɔɌɗɨəɚɕ ɝɔɝɞɑɘɧ ɔ əɌɖɌɛɗɔɎɌɪɞɝɫ Ɏ ɘɌɖɜɚ-

ɠɌɏɌɡ ɔ ɠɔɍɜɚɍɗɌɝɞɌɡ Ɏ ɚɣɌɏɑ ɎɚɝɛɌɗɑəɔɫ. ȴɝ-

ɛɚɗɨɓɚɎɌəɔɑ ɐɌəəɧɡ ɖɚəɞɜɌɝɞəɧɡ ɎɑɥɑɝɞɎ ɘɚ-

ɒɑɞ ɛɚɘɚɣɨ ɍɚɗɑɑ ɣɬɞɖɚ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɚɍ-

ɗɌɝɞɨ ɎɚɝɛɌɗɑəɔɫ ɔ ɛɜɚɎɑɝɞɔ ɐɔɠɠɑɜɑəɢɔɌɗɨ-

əɟɪ ɐɔɌɏəɚɝɞɔɖɟ ɝ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ [25,26]. 

 Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɝɚɝɞɚɫəɔɫ ɘɫɏɖɔɡ ɞɖɌ-

əɑɕ, ɚɖɜɟɒɌɪɥɔɡ ɖɚɝɞɨ, ɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ ȸȼȾ 

ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɞɚɣəɧɘ ɘɑɞɚɐɚɘ, ɣɑɘ ȶȾ. Ȼɑɜɔ-

ɚɝɞɌɗɨəɌɫ ɜɑɌɖɢɔɫ ɣɌɝɞɚ əɑ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ əɌ 

ȸȼȾ, ɚɐəɌɖɚ ɑɝɗɔ ɚəɌ Ɏɝɬ-ɞɌɖɔ ɚɛɜɑɐɑɗɫɑɞɝɫ, ɞɚ 

ɑɥɬ ɐɚ ɝɞɌɐɔɔ ɚɝɝɔɠɔɖɌɢɔɔ, ɛɚɩɞɚɘɟ ɎɔɐəɌ əɌ 

ȸȼȾ ɜɌəɨɤɑ, ɣɑɘ ɛɜɔ ȶȾ. 

 ȹɌ T1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɓɚəɧ 

ɛɚɜɌɒɬəəɚɕ ɖɚɝɞɔ ɔɘɑɪɞ əɔɓɖɟɪ ɛɗɚɞəɚɝɞɨ 

ɝɔɏəɌɗɌ. ȹɌ T2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɔ Ɏ 

ɜɑɒɔɘɑ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɔ STIR ɖɚɝɞəɧɕ ɘɚɓɏ 

ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɖɌɖ ɓɚəɌ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɔ.  

 Ɂɚɞɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ȸȼȾ ɐɗɫ ɐɔɌɏəɚ-

ɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɎɧɝɚɖɌ (ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 

98%), ɝɛɑɢɔɠɔɣəɚɝɞɨ əɌɘəɚɏɚ əɔɒɑ (ɚɖɚɗɚ 

75%). ȽɛɑɢɔɌɗɔɝɞɌɘɔ S. Terry Canale,  James H. 

Beaty,  ɛɜɚɎɚɐɔɗɚɝɨ ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɣɞɔ Ɏ 60% ɝɗɟɣɌɑɎ 

əɑɚɝɗɚɒəɬəəɚɏɚ ɔəɠɑɖɢɔɚəəɚɏɚ ɌɜɞɜɔɞɌ ɝ Ɏɧ-

ɛɚɞɚɘ Ɏ ɛɚɗɚɝɞɨ ɝɟɝɞɌɎɌ əɌ ȸȼȾ ɚɞɘɑɣɌɗɚɝɨ ɔɓ-

ɘɑəɑəɔɑ ɛɗɚɞəɚɝɞɔ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɣɞɚ ɍɧɗɚ 

ɚɤɔɍɚɣəɚ ɜɌɝɢɑəɑəɚ ɖɌɖ ɚɝɞɑɚɘɔɑɗɔɞ [27]. 

 Ȼɜɔ ɝɌɡɌɜəɚɘ ɐɔɌɍɑɞɑ ȸȼȾ ɚɍɗɌɐɌɑɞ 

əɔɓɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ (ɝɛɑɢɔɠɔɣəɚɝɞɨ 79%, 

ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 90%), ɣɑɘ ɚɍɦɫɝəɫɑɞɝɫ ɞɜɟɐ-

əɚɝɞɨ Ɏ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ ɔ ɐɜɟɏɔɡ ɓɌɍɚɗɑɎɌəɔɕ, ɝɚɛɜɚɎɚɒɐɌɪ-

ɥɔɡɝɫ ɚɞɬɖɚɘ əɌɐɖɚɝɞəɔɢɧ (əɌɛɜɔɘɑɜ, ɝɞɚɛɌ 

ɄɌɜɖɚ) [8, 28].  

 ȴɝɛɚɗɨɓɚɎɌəɔɑ ɖɚəɞɜɌɝɞɚɎ ɝ ɏɌɐɚɗɔəɔɑɘ 

ɛɚɓɎɚɗɫɑɞ ɗɟɣɤɑ ɜɌɓɗɔɣɔɞɨ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞ-

əɚɘ ɘɚɓɏɑ, Ɍ ɞɌɖɒɑ əɌɜɟɤɑəɔɫ ɖɜɚɎɚɝəɌɍɒɑəɔɫ 

ɖɚɝɞɔ. ȯɌɐɚɗɔəɔɕ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɏɔɛɚɎɌɝɖɟ-

ɗɫɜəɧɡ ɟɣɌɝɞɖɌɡ ɖɚɝɞɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɐɔɠɠɑ-

ɜɑəɢɔɜɚɎɌɞɨ ɚɝɞɑɚɘɔɑɗɔɞ ɚɞ ɠɗɑɏɘɚəɧ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ ɔɗɔ ɌɍɝɢɑɝɝɌ. ȴɝɝɗɑɐɚɎɌəɔɫ ɝ ɖɚəɞɜɌɝɞ-

əɧɘɔ ɛɜɑɛɌɜɌɞɌɘɔ əɑ ɛɚɎɧɤɌɪɞ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ȸȼȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɝɞɑɚɘɔɑɗɔɞɌ, əɚ ɛɚɓɎɚɗɫɪɞ ɝ ɍɚɗɨɤɑɕ ɟɎɑɜɑə-

əɚɝɞɨɪ ɛɜɑɐɛɚɗɌɏɌɞɨ əɌɗɔɣɔɑ ɐɌəəɚɏɚ ɓɌɍɚɗɑ-

ɎɌəɔɫ, ɑɝɗɔ əɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɑ ɔɘɑɪɞɝɫ ɛɜɔ-

ɓəɌɖɔ ɛɑɜɔɚɝɞɌɗɨəɚɏɚ ɚɞɬɖɌ ɔɗɔ ɚɞɬɖɌ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ [29]. 

 Ⱥɞɬɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɟɣɤɑ Ɏɝɑɏɚ ɎɔɓɟɌ-

ɗɔɓɔɜɟɑɞɝɫ Ɏ ɜɑɒɔɘɑ ɛɚɐɌɎɗɑəɔɫ ɝɔɏəɌɗɌ ɚɞ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ, Ɏ ɖɚɞɚɜɚɘ ɛɚɗɟɣɌɑɘɚɑ ɔɓɚɍɜɌ-

ɒɑəɔɑ ɔɘɑɑɞ əɌɘəɚɏɚ ɗɟɣɤɑɑ ɖɌɣɑɝɞɎɚ, ɣɑɘ əɌ 

ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɔɗɔ ɖɚɘɛɨɪɞɑɜəɧɡ ɞɚɘɚɏɜɌɘ-

ɘɌɡ. 

 Ȯ ɝɗɟɣɌɑ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɛɚɝɗɑɐɚɎɌɞɑɗɨ-

əɚɝɞɔ STIR ȸȼȾ ɔɘɑɑɞ 100% ɛɜɚɏəɚɝɞɔɣɑɝɖɟɪ 

ɢɑəəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ, ɔ ɐɔɌɏəɚɓ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɘɚɒɑɞ ɍɧɞɨ ɔɝɖɗɪɣɬə ɛɜɔ ɚɞɝɟɞ-
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ɝɞɎɔɔ ɔɓɘɑəɑəɔɕ əɌ ȸȼ-ɞɚɘɚɏɜɌɘɘɌɡ [11].  

 Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɎɔɓɟɌɗɔɓɌɢɔɫ ɒɔ-

ɜɚɎɚɕ ɞɖɌəɔ ɔɘɑɑɞ ɝɘɧɝɗ, ɞɌɖ ɖɌɖ ɛɜɔ ɚɝɞɜɚɘ 

ɚɝɞɑɚɘɔɑɗɔɞɑ ɛɜɚɔɝɡɚɐɔɞ ɏəɚɕəɧɕ əɑɖɜɚɓ ɖɚɝɞ-

əɚɏɚ ɘɚɓɏɌ, ɎɝɗɑɐɝɞɎɔɑ ɣɑɏɚ ɎɧɝɎɚɍɚɒɐɌɪɞɝɫ 

ɣɌɝɞɔɢɧ ɝɎɚɍɚɐəɚɏɚ ɒɔɜɌ, ɚɍɜɌɓɟɪɥɔɑ ɖɚɘ-

ɛɗɑɖɝɧ ɝ ɏəɚɑɘ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɚɍəɌɜɟɒɑ-

əɧ. ȹɌɗɔɣɔɑ ɒɔɜɌ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ ɚɍɦɫɝəɫɪɞ 

ɑɏɚ ɛɜɚəɔɖəɚɎɑəɔɑɘ ɣɑɜɑɓ ɏɌɎɑɜɝɚɎɧ ɖɌəɌɗɧ, ɔ 

ɩɞɚ ɝɣɔɞɌɑɞɝɫ ɖɚɝɎɑəəɧɘ ɛɜɔɓəɌɖɚɘ əɌɜɟɤɑ-

əɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɖɚɝɞɔ [30]. 

ȾɌɖɒɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Davies A.M. ɔ ɐɜ. ɍɧɗɚ 

ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɜɔ ɚɝɞɜɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ Ɏ ɚɣɌɏɑ 

ɎɚɝɛɌɗɑəɔɫ ɚɛɜɑɐɑɗɫɪɞɝɫ ɣɌɝɞɔɢɧ ɒɔɜɌ, ɣɞɚ 

ɝɎɫɓɌəɚ ɗɔɍɚ ɝ ɚɞɬɖɚɘ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ, ɗɔɍɚ ɝ 

əɌɗɔɣɔɑɘ ɗɔəɑɕəɧɡ ɔɗɔ ɤɌɜɚɎɔɐəɧɡ ɣɌɝɞɔɢ 

əɑɖɜɚɞɔɓɔɜɚɎɌəəɚɏɚ ɖɚɝɞəɚɏɚ ɘɚɓɏɌ [31]. 

 ȶɜɚɘɑ ɞɚɏɚ ȸȼȾ ɛɚɓɎɚɗɫɑɞ əɌɘəɚɏɚ ɗɑɏɣɑ 

ɔ ɞɚɣəɑɑ, ɣɑɘ ɝɢɔəɞɔɏɜɌɠɔɫ, ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ 

Ɏəɑɖɚɝɞəɧɑ ɛɜɚɫɎɗɑəɔɫ ɔ ɚɝɗɚɒəɑəɔɫ ɚɝɞɜɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɞɌɖɔɑ, ɖɌɖ ɝɟɍɛɑɜɔɚɝɞɌɗɨəɧɕ Ɍɍ-

ɝɢɑɝɝ, ɛɔɚɘɔɚɓɔɞ, ɔəɠɑɖɢɔɚəəɧɕ Ɍɜɞɜɔɞ ɜɫɐɚɘ 

ɜɌɝɛɚɗɚɒɑəəɧɡ ɝɟɝɞɌɎɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȸȼȾ ð 

əɑɓɌɘɑəɔɘɧɕ ɘɑɞɚɐ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɚɛɑɜɌɢɔɚəəɚɕ ɞɌɖɞɔɖɔ ɛɜɔ ɗɑɣɑəɔɔ 

ɚɝɞɜɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ [32,33]. 

 ȴɝɝɗɑɐɚɎɌəɔɕ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ 

ȸȼȾ ɛɜɔ ɛɚɐɚɝɞɜɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɝɟɥɑɝɞɎɟɑɞ 

əɑɘəɚɏɚ, ɚɐəɌɖɚ ɘɚɒəɚ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ȸȼȾ 

ɛɚɓɎɚɗɫɑɞ ɓəɌɣɔɞɑɗɨəɚ ɝɟɓɔɞɨ ɖɜɟɏ ɓɌɍɚɗɑɎɌəɔɕ 

ɐɗɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. 

 Ȭɍɝɢɑɝɝ ȭɜɚɐɔ əɌ ȸȼȾ Ɏɧɏɗɫɐɔɞ ɝɗɑɐɟ-

ɪɥɔɘ ɚɍɜɌɓɚɘ: ɢɑəɞɜɌɗɨəɌɫ ɓɚəɌ (ɏəɚɕ) ð ɟɣɌ-

ɝɞɚɖ ɛɚəɔɒɑəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ əɌ T1-

ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɔ ɛɚɎɧɤɑəəɚɕ əɌ 

Ⱦ2-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ; Ɏəɟɞɜɑəəɑɑ 

ɖɚɗɨɢɚ (ɝɞɑəɖɌ ɛɚɗɚɝɞɔ ɌɍɝɢɑɝɝɌ) ð əɚɜɘɌɗɨəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ əɌ Ⱦ1-ɔɓɚɍɜɌɒɑəɔɫɡ ɔ ɛɚɎɧ-

ɤɑəəɚɕ əɌ Ⱦ2-ɔɓɚɍɜɌɒɑəɔɫɡ; əɌɜɟɒəɚɑ ɖɚɗɨɢɚ 

(ɓɚəɌ ɝɖɗɑɜɚɓɌ) ð ɓɚəɌ ɝəɔɒɑəəɚɕ ɔəɞɑəɝɔɎəɚ-

ɝɞɔ Ɏ T1- ɔ Ⱦ2-ɜɑɒɔɘɌɡ; ɛɑɜɔɠɑɜɔɣɑɝɖɌɫ ɓɚəɌ 

(ɛɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɬɖ) ð ɏɔɛɚɔəɞɑəɝɔɎəɧɕ ɟɣɌ-

ɝɞɚɖ əɌ T1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɔ ɏɔɛɑ-

ɜɔəɞɑəɝɔɎəɧɕ əɌ Ⱦ2-ɎɓɎɑɤɑəəɧɡ. 

 ȹɌ Ⱦ1-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ ɝɞɑəɖɌ 

ɛɚɗɚɝɞɔ ɌɍɝɢɑɝɝɌ Ɏɧɏɗɫɐɔɞ ɖɌɖ ɚɍɜɌɓɚɎɌəɔɑ ɍɚ-

ɗɑɑ Ɏɧɝɚɖɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɐɜɟɏɔɘɔ ɩɗɑɘɑəɞɌɘɔ ɌɍɝɢɑɝɝɌ ȭɜɚɐɔ. ȰɌəəɚɑ 

ɫɎɗɑəɔɑ əɌɓɧɎɌɑɞɝɫ ɛɜɔɓəɌɖ çɛɚɗɟɞɑəɔè.  ɉɞɚ 

ɝɎɫɓɌəɚ ɝ ɞɑɘ, ɣɞɚ Ɏɚɖɜɟɏ ɝɞɑəɖɔ ɛɚɗɚɝɞɔ Ɍɍ-

ɝɢɑɝɝɌ ɚɍɜɌɓɟɑɞɝɫ ɏɜɌəɟɗɫɢɔɚəəɌɫ ɞɖɌəɨ, ɍɚɏɌ-

ɞɌɫ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɛɌɜɌɘɌɏəɔɞəɧɡ Ɏɑ-

ɥɑɝɞɎ, ɛɜɚɔɓɎɚɐɔɘɧɡ ɘɌɖɜɚɠɌɏɌɘɔ. ȻɜɔɓəɌɖ 

çɛɚɗɟɞɑəɔè ɍɚɗɨɤɑ ɎɧɜɌɒɑə əɌ ɜɌəəɔɡ ɝɞɌɐɔɫɡ 

ɛɜɚɢɑɝɝɌ ɚɍɜɌɓɚɎɌəɔɫ ɏɜɌəɟɗɫɢɔɚəəɚɕ ɞɖɌəɔ. 

ɉɞɚ ɐɚɎɚɗɨəɚ ɝɛɑɢɔɠɔɣɑɝɖɔɕ ɝɔɘɛɞɚɘ (ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ 99%) ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɌɍɝɢɑɝɝɌ ȭɜɚ-

ɐɔ, ɡɚɞɫ ɑɏɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ əɑɎɑɗɔɖɌ (ɛɚ 

ɐɌəəɧɘ ɜɌɓɗɔɣəɧɡ ɔɝɝɗɑɐɚɎɌəɔɕ 27-75%), ɓəɌ-

ɣɑəɔɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɛɚɗɚɒɔɞɑɗɨ-

əɚɏɚ ɔ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ ɛɜɑɎɚɝɡɚɐɫɞ 

90% [34,  35].  

 Ȼɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ əɌ ȸȼȾ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɣɬɞɖɌɫ ɖɜɌɑɎɌɫ ɓɚəɌ ɛɚɎɧɤɑəəɚɕ 

ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ Ɏɚɖɜɟɏ ɚɣɌɏɌ ɎɚɝɛɌɗɑ-

əɔɫ. ȽɎɔɥɔ ɔ ɓɚəɧ ɢɑɗɗɪɗɔɞɌ Ɏɧɏɗɫɐɫɞ ɖɌɖ ɏɔ-

ɛɑɜɔəɞɑəɝɔɎəɧɑ ɟɣɌɝɞɖɔ əɌ T2-ɎɓɎɑɤɑəəɚɘ 

ɔɓɚɍɜɌɒɑəɔɔ. 

 ȸȼȾ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ ɐɔɌɏəɚ-

ɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɓɎɚəɖɚɎ. ȭɧɗɚ ɛɚɖɌɓɌəɚ, 

ɣɞɚ ȸȼȾ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɏɌɐɚɗɔəɔɑɘ ɔɘɑ-

ɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔ-

ɠɔɣəɚɝɞɨ, ɣɑɘ ɝɢɔəɞɔɏɜɌɠɔɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɐɌəəɚɏɚ ɛɜɚɢɑɝɝɌ [11, 29,  36,  37].  

 Kapoor A. ɔ ɐɜ. ɛɜɚɎɑɗɔ ɘɑɞɌ-ɌəɌɗɔɓ ɐɗɫ 

ɚɛɜɑɐɑɗɑəɔɫ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ȸȼȾ 

ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ ɝɞɚɛ; ɚə ɎɖɗɪɣɌɗ ɔɝɝɗɑɐɚɎɌ-

əɔɫ, ɖɚɞɚɜɧɑ ɟɐɚɎɗɑɞɎɚɜɫɗɔ əɑɚɍɡɚɐɔɘɧɘ ɖɜɔ-

ɞɑɜɔɫɘ. ȰɔɌɏəɚɝɞɔɣɑɝɖɚɑ ɚɞəɚɤɑəɔɑ ɤɌəɝɚɎ 

ɐɗɫ ȸȼȾ ɍɧɗɚ 42,1, Ɍ ɝɛɑɢɔɠɔɣəɚɝɞɨ 82,5%, 

ɛɜɔ ɛɚɖɌɓɌɞɑɗɑ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ əɌ ɟɜɚɎəɑ 

90%. ȻɚɖɌɓɌɞɑɗɨ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɏɚ ɚɞəɚɤɑəɔɫ 

ɤɌəɝɚɎ ɐɗɫ ȸȼȾ ɝɜɌɎəɔɗɔ ɝ ɞɌɖɚɎɧɘ ɐɗɫ ɐɜɟ-

ɏɔɡ ɘɑɞɚɐɔɖ, ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɜɑɓɟɗɨ-

ɞɌɞɧ: 149,9 ɛɜɚɞɔɎ 3,6 ɐɗɫ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 

ɞɑɡəɑɢɔɑɘ-99m; 81,5 ɛɜɚɞɔɎ 3,3 ɐɗɫ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ; 120,3 ɛɜɚɞɔɎ 3,4 ɐɗɫ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 

ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-111 [38].  

 ȹɑɐɚɝɞɌɞɖɌɘɔ ȸȼȾ ɫɎɗɫɪɞɝɫ ɎɧɝɚɖɌɫ 

ɝɞɚɔɘɚɝɞɨ, ɌɜɞɑɠɌɖɞɧ Ɏ ɝɗɟɣɌɑ əɌɗɔɣɔɫ ɘɑɞɌɗ-

ɗɔɣɑɝɖɔɡ ɖɚəɝɞɜɟɖɢɔɕ ɔ ɛɗɚɡɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ 

ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ ɛɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑ-

ɗɔɞɑ [27]. ȺɐəɌɖɚ Ɏ Rosen's Emergency Medicine, 

əɌɚɍɚɜɚɞ, ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ ɛɜɔ ȸȼȾ ɛɜɑɎɚɝɡɚɐəɚ 

ɚɛɜɑɐɑɗɫɪɞɝɫ ɘɌɗɑɕɤɔɑ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɜɞɔ-

ɖɌɗɨəɚɘ ɝɗɚɑ [39]. 

ȿɗɨɞɜɌɓɎɟɖɚɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ (ȿȳȴ). 

ȿȳȴ ɔɝɛɚɗɨɓɟɑɞɝɫ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ 

ɏɑɘɌɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ. Ȼɜɔ ɔəɠɑɖɢɔɚə-

əɚɘ ɛɜɚɢɑɝɝɑ, ɗɚɖɌɗɔɓɚɎɌəəɚɘ Ɏ ɖɚɝɞəɚɘ ɘɚɓɏɑ, 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɬɖ əɌɐɖɚɝɞəɔɢɧ ɛɜɔ ɝɚɡɜɌəɑ-

əɔɔ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɜɞɔɖɌɗɨəɚɏɚ ɝɗɚɫ. Ȯ ɝɗɟɣɌɑ 

ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɛɜɚɢɑɝɝɌ əɌ ɚɖɜɟɒɌɪɥɔɑ 

ɞɖɌəɔ ɎɔɓɟɌɗɔɓɔɜɟɑɞɝɫ ɝɟɍɛɑɜɔɚɝɞɌɗɨəɧɕ ɚɞɬɖ 

ɛɜɔ əɌɜɟɤɑəɔɔ ɢɑɗɚɝɞəɚɝɞɔ ɖɚɜɞɔɖɌɗɨəɚɏɚ 

ɝɗɚɫ. ȹɌɔɍɚɗɨɤɟɪ ɢɑəəɚɝɞɨ ȿȳȴ ɔɘɑɑɞ Ɏ ɐɔɌ-

ɏəɚɝɞɔɖɑ ɝɟɍɛɑɜɔɚɝɞɌɗɨəɚɏɚ ɌɍɝɢɑɝɝɌ. 

 ȿȳȴ ɛɚɓɎɚɗɫɑɞ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑ-

ɎɌəɔɫ ɎɧɫɎɔɞɨ ɚɞɬɖ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑ-

əɑəɔɫ Ɏ ɘɧɤɢɌɡ, Ɍ ɞɌɖɒɑ ɝɖɚɛɗɑəɔɫ ɒɔɐɖɚɝɞɔ 

[40].  

 ȿȳȴ Ɏ ɔəɞɜɌɘɑɐɟɗɗɫɜəɚɕ ɠɌɓɑ ɛɜɚɢɑɝɝɌ 

ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ Ɏɧɝɚɖɚɕ ɝɛɑɢɔɠɔɣəɚɝɞɨɪ 

(98,1%) ɔ ɐɚɎɚɗɨəɚ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 

(86,3%), ɣɞɚ ɝɎɫɓɌəɚ ɝ ɞɜɟɐəɚɝɞɫɘɔ ɛɜɔ ɎɔɓɟɌ-

ɗɔɓɌɢɔɔ ɚɞɬɣəɚɕ əɌɐɖɚɝɞəɔɢɧ [41]. 

 ȿȳȴ ɟɝɛɑɤəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɛɜɚɎɑɐɑ-

əɔɫ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɚɝɞɜɚɏɚ ɏɑ-

ɘɌɞɚɏɑəəɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝ ɌɍɝɢɑɝɝɌɘɔ ɘɫɏɖɔɡ 

ɞɖɌəɑɕ, ɔəɠɑɖɢɔɚəəɧɘɔ ɌɜɞɜɔɞɌɘɔ ɔ ɓɗɚɖɌɣɑ-
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ɝɞɎɑəəɧɘɔ əɚɎɚɚɍɜɌɓɚɎɌəɔɫɘɔ ɖɚɝɞɑɕ ɟ ɛɌɢɔ-

ɑəɞɚɎ ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ. ȺɐəɌɖɚ ɐɌəəɧɕ ɘɑɞɚɐ 

ɐɚɎɚɗɨəɚ ɝɟɍɦɑɖɞɔɎɑə, ɎɔɓɟɌɗɔɓɌɢɔɫ ɞɑɡ ɔɗɔ 

ɔəɧɡ ɛɜɚɢɑɝɝɚɎ Ɏ ɖɚɝɞɫɡ ɔ ɚɖɜɟɒɌɪɥɔɡ ɔɡ 

ɞɖɌəɫɡ ɓɌɎɔɝɔɞ ɚɞ ɖɎɌɗɔɠɔɖɌɢɔɔ ɔ ɚɛɧɞɌ ɚɛɑ-

ɜɌɞɚɜɌ. ȰɔɌɏəɚɝɞɔɣɑɝɖɌɫ ɞɚɣəɚɝɞɨ ɘɑɞɚɐɌ ɚɖɚɗɚ 

60% [27].  

 ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣ-

əɚɝɞɨ ȿȳȴ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɏɑɘɌɞɚɏɑəəɚɏɚ 

ɘɑɞɌɩɛɔɠɔɓɌɜəɚɏɚ ɚɝɞɑɘɔɑɗɔɞɌ ɟ ɐɑɞɑɕ ɝɚɝɞɌɎ-

ɗɫɑɞ 92,59%, 84,61% ɔ 91,04% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 

ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɔɝɛɚɗɨɓɚɎɌɞɨ ɘɑɞɚɐ ɐɗɫ ɜɌəəɑɕ 

ɐɔɌɏəɚɝɞɔɖɔ ɐɌəəɚɏɚ ɓɌɍɚɗɑɎɌəɔɫ [42]. 

ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɔɘɑɪɞ 

ɍțɗɨɤɑɑ ɓəɌɣɑəɔɑ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ, Ɍ əɑ ɡɜɚəɔɣɑɝɖɚɏɚ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɍɚɗɨ-

ɤɑɕ ɣɌɝɞɔ ɐɜɟɏɔɡ ɘɑɞɚɐɚɎ. ȾɌɖ, əɌɛɜɔɘɑɜ, ɛɜɔ 

ɚɝɞɜɚɘ ɛɜɚɢɑɝɝɑ əɌ ɜɑəɞɏɑəɚɏɜɌɘɘɌɡ ɚɍɧɣəɚ əɑ 

ɎɧɫɎɗɫɑɞɝɫ əɔɖɌɖɔɡ ɛɜɔɓəɌɖɚɎ ɓɌɍɚɗɑɎɌəɔɫ. 

ȹɌ ɜɌəəɔɡ ɝɜɚɖɌɡ ɓɌɍɚɗɑɎɌəɔɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ ɞɚɣəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ Ɏɚɝ-

ɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

 Ȼɜɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɞɑɡəɑɢɔɑɘ-99m Ɏɔ-

ɓɟɌɗɔɓɔɜɟɪɞɝɫ ɟɣɌɝɞɖɔ ɟɝɔɗɑəəɚɏɚ ɖɜɚɎɚɞɚɖɌ Ɏ 

ɓɚəɌɡ ɜɌɓɎɔɞɔɫ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ. ȬəɌ-

ɗɚɏɔɣəɧɑ ɔɓɘɑəɑəɔɫ ɍɟɐɟɞ ɚɍəɌɜɟɒɔɎɌɞɨɝɫ ɛɜɔ 

əɑɎɜɚɛɌɞɔɣɑɝɖɚɕ ɌɜɞɜɚɛɌɞɔɔ ɔ ɏəɚɕəɧɡ ɓɌɍɚ-

ɗɑɎɌəɔɫɡ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɛɚɩɞɚɘɟ ɞɜɑɍɟɑɞɝɫ 

ɛɜɚɎɑɐɑəɔɑ ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ. ȿ 

ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɎɧɝɚɖɌɫ ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ 

ɢɑəəɚɝɞɨ ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɌ, ɚɐəɌɖɚ, 

ɔɘɑɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɗɚɒəɚ-

ɚɞɜɔɢɌɞɑɗɨəɧɡ ɔ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨ-

ɞɌɞɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏɧɛɚɗəɑəɔɑ ɞɚɗɨɖɚ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɞɑɡəɑɢɔɑɘ-99m əɑ ɐɚɝɞɌɞɚɣəɚ 

ɐɗɫ ɞɚɣəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɔ ɞɜɑɍɟ-

ɑɞɝɫ ɛɜɚɎɑɐɑəɔɑ ɐɜɟɏɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɐɗɫ 

ɚɖɚəɣɌɞɑɗɨəɚɕ ɛɚɝɞɌəɚɎɖɔ ɐɔɌɏəɚɓɌ. 

 ȽɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡəɑɢɔɑɘ-99m ɘɚɒɑɞ 

ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɐɔɌɏəɚ-

ɓɌ Ɏ ɞɑɣɑəɔɑ 24-48 ɣɌɝɚɎ ɝ əɌɣɌɗɌ ɜɌɓɎɔɞɔɫ 

ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ ɟ 90-95% ɛɌɢɔɑəɞɚɎ 

[27,  43].  

 ȽɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡəɑɢɔɑɘ-99m ɚɍɗɌɐɌ-

ɑɞ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ 80-100 % Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɝɞɑɚɘɔɑɗɔɞɌ [5]. Ȯ ɘɑɞɌ-ɌəɌɗɔɓɑ Dinh M.T. ɔ 

ɐɜ. ɍɧɗɔ ɛɚɐɝɣɔɞɌəɧ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɞɑɡəɑ-

ɢɔɑɘ-99m ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɛɌ-

ɢɔɑəɞɚɎ ɝ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɝɞɚɛɚɕ: ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɛɚɗɟɣɔɗɌɝɨ ɜɌɎəɚɕ 81%, ɣɞɚ Ɏɧɤɑ ɣɑɘ ɟ 

ɜɑəɞɏɑəɚɏɜɌɠɔɔ, ɔ ɓəɌɣɔɞ, ɝɢɔəɞɔɏɜɌɠɔɫ 

ɍɚɗɨɤɑ ɛɚɐɡɚɐɔɞ ɐɗɫ ɜɌəəɑɕ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɞɑɚɘɔɑɗɔɞɌ; əɚ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɚɖɌɓɌɗɌɝɨ Ɏɝɑ-

ɏɚ 28% [28]. ȹɔɓɖɌɫ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɏɗɌɎəɧɘ 

ɚɍɜɌɓɚɘ ɝɎɫɓɌəɌ ɝ əɑɎɚɓɘɚɒəɚɝɞɨɪ ɛɜɔ ɝɢɔə-

ɞɔɏɜɌɠɔɔ ɚɞɗɔɣɔɞɨ ɚɝɞɑɚɘɔɑɗɔɞ ɚɞ ɗɪɍɚɏɚ ɐɜɟ-

ɏɚɏɚ ɎɚɝɛɌɗɔɞɑɗɨəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɝɞɚɛɑ (əɌɛɜɔ-

ɘɑɜ, ɚɝɞɜɌɫ ɝɞɌɐɔɫ ɝɞɚɛɧ ɄɌɜɖɚ ɔɗɔ ɚɝɞɑɚɘɔɑ-

ɗɔɞ Ɏ ɝɞɌɐɔɔ ɜɌɓɜɑɤɑəɔɫ) [44]. ȶɜɚɘɑ ɞɚɏɚ ɔɘɑ-

ɪɞɝɫ ɞɜɟɐəɚɝɞɔ Ɏ ɚɛɜɑɐɑɗɑəɔɔ ɖɚəɖɜɑɞəɚɕ ɌəɌ-

ɞɚɘɔɣɑɝɖɚɕ ɗɚɖɌɗɔɓɌɢɔɔ ɛɜɚɢɑɝɝɌ ɔ ɝɞɑɛɑəɔ 

ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ɔəɠɑɖɢɔɔ. 

 Ȼɚ ɐɌəəɧɘ ȰɌəɔɑɗɫəɌ Ʉ.ȹ. ɔ ɐɜ. [18], 

ɝɢɔəɞɔɏɜɌɠɔɫ ɛɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ ɖɚɝɞɑɕ ɏɜɟɐ-

əɚɕ ɖɗɑɞɖɔ ɫɎɗɫɑɞɝɫ ɎɧɝɚɖɚɣɟɎɝɞɎɔɞɑɗɨəɧɘ 

ɘɑɞɚɐɚɘ ɐɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ 

ɔ ɔəɞɑəɝɔɎəɚɝɞɔ ɛɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ 

ɖɚɝɞəɚɕ ɞɖɌəɔ  ɔ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ Ɏ 

ɚɢɑəɖɑ ɐɔəɌɘɔɖɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɔ 

ɩɠɠɑɖɞɔɎəɚɝɞɔ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. 

 ȶɗɔəɔɣɑɝɖɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ Malamitsi J. ɔ 

ɐɜ. ɝɜɑɐɔ 45 ɛɌɢɔɑəɞɚɎ ɝ ɟɝɞɌəɚɎɗɑəəɚɕ ɔɗɔ 

ɛɜɑɐɛɚɗɌɏɌɑɘɚɕ ɔəɠɑɖɢɔɑɕ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɏ 

ɖɚɞɚɜɚɘ ɔɝɛɧɞɟɑɘɧɘ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ 50 

ɝɢɔəɞɔɏɜɌɠɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɢɔɛɜɚ-

ɠɗɚɖɝɌɢɔəɚɘ, ɘɑɣɑəəɧɘ ɞɑɡəɑɢɔɑɘ-99m, ɛɚɖɌ-

ɓɌɗɚ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ 

ɐɌəəɚɏɚ ɘɑɞɚɐɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɚɝɞɑɚɘɔɑɗɔɞɌ 97,2% ɔ 80% ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɍ 

ɛɜɚɏəɚɝɞɔɣɑɝɖɌɫ ɢɑəəɚɝɞɨ ɛɚɗɚɒɔɞɑɗɨəɚɏɚ ɔ 

ɚɞɜɔɢɌɞɑɗɨəɚɏɚ ɜɑɓɟɗɨɞɌɞɚɎ ð 94,6% ɔ 88,9% 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ [45]. 

 Ȼɜɔ ɛɜɚɎɑɐɑəɔɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɏɌɗɗɔ-

ɑɘ ɜɌɐɔɚɠɌɜɘɛɜɑɛɌɜɌɞ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɘɑɝɞɌɡ 

ɝɖɚɛɗɑəɔɫ ɗɑɕɖɚɢɔɞɚɎ ɔ ɍɌɖɞɑɜɔɕ. ȯɌɗɗɔɕ ɘɚ-

ɒɑɞ əɌɖɌɛɗɔɎɌɞɨɝɫ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɚɝɞɜɧɘ 

ɚɝɞɑɚɘɔɑɗɔɞɚɘ Ɏ ɞɑɡ ɚɣɌɏɌɡ, Ɏ ɖɚɞɚɜɧɡ ɚɞɘɑɣɌ-

ɗɚɝɨ əɚɜɘɌɗɨəɚɑ ɔɗɔ ɛɚəɔɒɑəəɚɑ əɌɖɚɛɗɑəɔɑ 

ɞɑɡəɑɢɔɫ (çɡɚɗɚɐəɧɑ ɚɣɌɏɔè) [6]. 

 ȽɢɔəɞɔɏɜɌɠɔɫ ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑə-

əɧɘɔ ɔəɐɔɑɘ-111, ð ɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɌɫ ɘɑ-

ɞɚɐɔɖɌ, ɚəɌ ɚɝɚɍɑəəɚ ɛɚɗɑɓəɌ ɛɜɔ ɛɜɚɎɑɐɑəɔɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɏɚ ɐɔɌɏəɚɓɌ ɝ əɑɎɜɚɛɌɞɔɣɑ-

ɝɖɚɕ ɌɜɞɜɚɛɌɞɔɑɕ ɛɜɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɝɞɚɛɑ. 

ȷɑɕɖɚɢɔɞɧ in vitro ɘɑɞɫɞ ɔəɐɔɑɘ-111, ɎɎɚɐɫɞ 

ɛɌɢɔɑəɞɟ ɔ ɐɑɗɌɪɞ ɝəɔɘɖɔ ɣɑɜɑɓ 4 ɔ 24 ɣɌɝɌ. 

Ⱥɍɧɣəɚ ɗɑɕɖɚɢɔɞɧ əɌɖɌɛɗɔɎɌɪɞɝɫ ɞɚɗɨɖɚ Ɏ 

ɚɣɌɏɌɡ ɜɌɓɎɔɞɔɫ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ, ɛɚ-

ɩɞɚɘɟ ɤɌəɝ ɛɚɗɟɣɑəɔɫ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ 

ɜɑɓɟɗɨɞɌɞɚɎ (əɌɛɜɔɘɑɜ, ɛɜɔ əɑɎɜɚɛɌɞɔɣɑɝɖɚɕ 

ɌɜɞɜɚɛɌɞɔɔ) ɘɑəɨɤɑ. ȺɝəɚɎəɌɫ ɛɜɚɍɗɑɘɌ ɓɌ-

ɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ ɛɜɔ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

əɑɎɚɓɘɚɒəɚ ɚɞɗɔɣɔɞɨ ɎɚɝɛɌɗɔɞɑɗɨəɧɕ ɚɣɌɏ Ɏ 

ɖɚɝɞɔ ɚɞ ɚɣɌɏɌ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ ɔ ɟɝɞɌəɚɎɔɞɨ 

ɑɏɚ ɞɚɣəɟɪ ɗɚɖɌɗɔɓɌɢɔɪ. Ȱɗɫ ɚɛɜɑɐɑɗɑəɔɫ ɞɚɣ-

əɚɕ ɗɚɖɌɗɔɓɌɢɔɔ əɑɚɍɡɚɐɔɘɚ ɛɜɚɎɑɝɞɔ ɝɢɔəɞɔ-

ɏɜɌɠɔɪ ɝ ɞɑɡəɑɢɔɑɘ-99m. Ȱɜɟɏɔɘ əɑɐɚɝɞɌɞɖɚɘ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔə-

ɐɔɑɘ-111, ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ ɐɌəəɌɫ ɘɑɞɚɐɔɖɌ 

ɚɍɗɌɐɌɑɞ əɔɓɖɚɕ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨɪ (<20 %) ɐɗɫ 

ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɓɎɚəɖɚɎ [43]. 

 Ȼɚ ɐɌəəɧɘ ɘɑɞɌ-ɌəɌɗɔɓɌ Dinh M.T ɔ ɐɜ. 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ 

ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-111, ɝɚ-

ɝɞɌɎɗɫɑɞ 74%, ɝɛɑɢɔɠɔɣəɚɝɞɨ  - 68% [28].  Ƚɚ-

ɣɑɞɌəɔɑ ɐɌəəɚɕ ɘɑɞɚɐɔɖɔ ɝ ɝɢɔəɞɔɏɜɌɠɔɑɕ ɝ 

ɞɑɡəɑɢɔɑɘ-99m ɚɍɗɌɐɌɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɞɚɣəɚ-

ɝɞɨɪ (ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ 90%, ɝɛɑɢɔɠɔɣəɚɝɞɨ 
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70-90%) [46].  

 Lazzeri E. ɔ ɐɜ. ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑɐɚ-

ɎɌəɔɑ ɛɚ ɚɢɑəɖɑ ɐɔɌɏəɚɝɞɔɣɑɝɖɚɕ ɢɑəəɚɝɞɔ 

ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɖɚɘɛɗɑɖɝɚɘ ɝɞɜɑɛɞɌɎɔɐɔə - 

ɍɔɚɞɔə, ɘɑɣɑəəɧɘ ɔəɐɔɑɘ-111. ȼɌɐɔɚəɟɖɗɔɐ-

əɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ɛɜɚɎɚɐɔɗɚɝɨ ɣɑɜɑɓ 2 əɑɐɑɗɔ 

ɛɚɝɗɑ ɛɚɫɎɗɑəɔɫ ɝɔɘɛɞɚɘɚɎ ɔəɠɑɖɢɔɔ ɟ 55 ɔɝ-

ɛɧɞɟɑɘɧɡ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɚɝɞɑɚɘɔɑɗɔɞ ɛɚ-

ɓɎɚəɖɚɎ. Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɐɌəəɚɕ ɘɑɞɚɐɔɖɑ ɛɌ-

ɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɔɝɨ ȸȼȾ ɔ ȶȾ. ɃɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɨ ɝɚɝɞɌɎɔɗɔ 94,12% ɔ 

95,24% ɝɚɚɞɎɑɝɞɎɑəəɚ ɐɗɫ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 

ɖɚɘɛɗɑɖɝɚɘ ɝɞɜɑɛɞɌɎɔɐɔə - ɍɔɚɞɔə, ɘɑɣɑəəɧɘ 

ɔəɐɔɑɘ-111; 54,17% ɔ 75% ɐɗɫ ȸȼȾ; 35,29% ɔ 

57,14% ɐɗɫ ȶȾ [47]. 

 ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɝ ɏɌɗɗɔɑɘ 

ɔ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-111, ɞɌɖɒɑ 

ɘɚɏɟɞ ɛɚɘɚɣɨ Ɏ ɛɚɝɞɌəɚɎɖɑ ɐɔɌɏəɚɓɌ ɔ ɛɜɔ 

ɚɢɑəɖɑ ɝɚɝɞɚɫəɔɫ ɛɌɢɔɑəɞɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚə-

əɚɘ ɛɑɜɔɚɐɑ. 

 Ȯ ɝɗɟɣɌɑ ɚɞɝɟɞɝɞɎɔɫ ɔɓɘɑəɑəɔɕ Ɏ ɖɚɝɞɔ 

ɛɜɔ ɐɌəəɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɘɚɒəɚ ɔɝɖɗɪɣɔɞɨ 

ɐɔɌɏəɚɓ ɚɝɞɑɚɘɔɑɗɔɞɌ. ȺɐəɌɖɚ ɛɜɔ əɌɗɔɣɔɔ ɐɑ-

ɏɑəɑɜɌɞɔɎəɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɟɝɞɌɎɚɎ, ɚɛɟɡɚɗɑɕ 

ɖɚɝɞəɚɕ ɞɖɌəɔ ɔ ɛɚɝɗɑ əɑɐɌɎəɚ ɛɑɜɑəɑɝɬəəɧɡ 

ɚɛɑɜɌɢɔɕ ɝɢɔəɞɔɏɜɌɠɔɫ ɘɚɒɑɞ ɐɌɎɌɞɨ ɗɚɒəɚ-

ɛɚɗɚɒɔɞɑɗɨəɧɑ ɜɑɓɟɗɨɞɌɞɧ. 

 Ȼɜɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɌəɞɔɏɜɌəɟɗɚɢɔɞɌɜ-

əɧɘɔ ɌəɞɔɞɑɗɌɘɔ ɛɌɢɔɑəɞɟ ɎɎɚɐɔɞɝɫ ɛɜɑɛɌɜɌɞ 

(ɌəɞɔɏɜɌəɟɗɚɢɔɞɌɜəɧɑ ɌəɞɔɞɑɗɌ, ɘɑɣɑəəɧɑ ɞɑɡ-

əɑɢɔɑɘ-99m), ɖɚɞɚɜɧɕ in vivo ɝɎɫɓɧɎɌɑɞɝɫ ɝ 

ɏɜɌəɟɗɚɢɔɞɌɘɔ. ȻɜɔɏɚɞɚɎɗɑəɔɑ ɛɜɑɛɌɜɌɞɌ ɓɌ-

əɔɘɌɑɞ əɑɘəɚɏɚ Ɏɜɑɘɑəɔ ɔ əɑ ɞɜɑɍɟɑɞ ɝɞɑɜɔɗɨ-

əɧɡ ɟɝɗɚɎɔɕ. Ȼɜɔ ɚɢɑəɖɑ ɝəɔɘɖɚɎ ɣɑɜɑɓ 1 ɣɌɝ 

[48] ɔ ɣɑɜɑɓ 4 ɣɌɝɌ [49] ɛɚɝɗɑ ɎɎɑɐɑəɔɫ Ɍəɞɔɞɑɗ 

ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɐɌəəɚɏɚ 

ɘɑɞɚɐɌ ɝɚɝɞɌɎɔɗɌ 90%, ɝɛɑɢɔɠɔɣəɚɝɞɨ - 70%. Ȯ 

ɘɑɞɌ-ɌəɌɗɔɓɑ, ɖɚɞɚɜɧɕ ɛɚɓɐəɑɑ ɛɜɚɎɑɗɔ Pakos 

E.E. ɔ ɐɜ. ɛɜɔɎɑɐɑəɧ ɐɌəəɧɑ, ɣɞɚ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɌəɞɔɏɜɌəɟɗɚɢɔɞɌɜəɧɘɔ 

ɌəɞɔɞɑɗɌɘɔ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɌ ɝɚ-

ɝɞɌɎɗɫɑɞ 81%, ɝɛɑɢɔɠɔɣəɚɝɞɨ ð 77% [50].  

 ȿ ɛɌɢɔɑəɞɚɎ ɝ ɛɜɔɓəɌɖɌɘɔ Ɏɧɝɚɖɚɕ ɝɞɑ-

ɛɑəɔ əɌɖɚɛɗɑəɔɫ ɛɜɑɛɌɜɌɞɌ əɌ ɜɌəəɔɡ ɝəɔɘɖɌɡ 

əɑɞ əɑɚɍɡɚɐɔɘɚɝɞɔ Ɏ ɛɜɚɎɑɐɑəɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ 

əɌ ɍɚɗɑɑ ɛɚɓɐəɔɡ ɝɜɚɖɌɡ. ȹɌɛɜɚɞɔɎ, ɛɜɔ ɝɗɌɍɚɘ 

əɌɖɚɛɗɑəɔɔ ɛɜɑɛɌɜɌɞɌ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏɧɛɚɗ-

əɔɞɨ ɛɚɎɞɚɜəɧɕ ɝəɔɘɚɖ ɣɑɜɑɓ 24 ɣɌɝɌ. ȺɐəɌɖɚ 

ɐɌəəɧɕ ɘɑɞɚɐ ɐɚɎɚɗɨəɚ ɐɚɜɚɏɚɝɞɚɫɥɔɕ ɔ Ɏ 

əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɐɚɝɞɟɛɑə ɐɌɗɑɖɚ əɑ Ɏɑɓɐɑ. 

 ȽɢɔəɞɔɏɜɌɠɔɫ ɝ ɏɌɗɗɔɑɘ ɫɎɗɫɑɞɝɫ ɐɚ-

Ɏɚɗɨəɚ ɣɟɎɝɞɎɔɞɑɗɨəɧɘ ɔ ɝɛɑɢɔɠɔɣəɧɘ ɘɑɞɚ-

ɐɚɘ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɓɎɚəɖɚɎ, 

əɚ ɛɜɔ ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɐɑɞɌɗɔɓɌɢɔɫ ɌəɌ-

ɞɚɘɔɣɑɝɖɔɡ ɝɞɜɟɖɞɟɜ əɌɘəɚɏɚ ɡɟɒɑ, ɣɑɘ ɛɜɔ 

ȸȼȾ. ȸɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɢɔəɞɔɏɜɌɠɔɪ ɝ ɏɌɗ-

ɗɔɑɘ Ɏ ɝɗɟɣɌɫɡ, ɖɚɏɐɌ əɑɎɚɓɘɚɒəɚ Ɏɧɛɚɗəɔɞɨ 

ȸȼȾ ɔɗɔ ɖɚɏɐɌ ɛɜɔ ȸȼȾ əɑ ɛɚɗɟɣɑəɚ ɐɚɝɞɚɎɑɜ-

əɧɡ ɛɜɔɓəɌɖɚɎ əɌɗɔɣɔɫ ɓɌɍɚɗɑɎɌəɔɫ. 

 Ȼɜɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɛɌɢɔɑəɞ ɛɚɐɎɑɜɏɌɑɞ-

ɝɫ ɗɟɣɑɎɚɕ əɌɏɜɟɓɖɑ, ɛɚɩɞɚɘɟ, ɝɚɏɗɌɝəɚ ɛɚɝɗɑɐ-

əɔɘ ɜɑɖɚɘɑəɐɌɢɔɫɘ, ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɚɝɞ-

ɜɧɕ ɏɑɘɌɞɚɏɑəəɧɕ ɚɝɞɑɚɘɔɑɗɔɞ ɟ ɛɌɢɔɑəɞɚɎ 

ɐɑɞɝɖɚɏɚ ɎɚɓɜɌɝɞɌ ɝɗɑɐɟɑɞ ɛɜɚɎɚɐɔɞɨ ȸȼȾ, Ɍ əɑ 

ɝɢɔəɞɔɏɜɌɠɔɪ [51]. 

 ȸɔəɟɝɌɘɔ ɜɌɐɔɚəɟɖɗɔɐəɧɡ ɔɝɝɗɑɐɚɎɌ-

əɔɕ ɫɎɗɫɪɞɝɫ ɔɡ ɎɧɝɚɖɌɫ ɝɞɚɔɘɚɝɞɨ, Ɍ ɞɌɖɒɑ 

ɐɗɔɞɑɗɨəɚɑ Ɏɜɑɘɫ, ɞɜɑɍɟɑɘɚɑ ɐɗɫ ɛɚɗəɚɢɑəəɚɕ 

ɚɍɜɌɍɚɞɖɔ ɜɑɓɟɗɨɞɌɞɚɎ ɔɝɝɗɑɐɚɎɌəɔɫ (Ɏ əɑɖɚɞɚ-

ɜɧɡ ɝɗɟɣɌɫɡ ɍɚɗɨɤɑ ɝɟɞɚɖ). ȶɜɚɘɑ ɞɚɏɚ, ɔɓɘɑəɑ-

əɔɫ ɛɜɔ ɝɢɔəɞɔɏɜɌɠɔɔ ɘɚɏɟɞ ɝɚɡɜɌəɫɞɨɝɫ Ɏ ɞɑ-

ɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɘɑɝɫɢɑɎ ɛɚɝɗɑ ɟɝɛɑɤəɚ ɛɜɚ-

Ɏɑɐɬəəɚɏɚ ɗɑɣɑəɔɫ. Ȱɗɫ Ɏɧɛɚɗəɑəɔɫ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-

111, ɞɜɑɍɟɑɞɝɫ ɎɧɝɚɖɚɖɎɌɗɔɠɔɢɔɜɚɎɌəəɧɕ 

ɛɑɜɝɚəɌɗ. 

 Ȼɚɓɔɞɜɚəəɚ-ɩɘɔɝɝɔɚəəɌɫ ɞɚɘɚɏɜɌɠɔɫ 

(ɔɗɔ ɝɚɣɑɞɌəɔɑ ȻɉȾ/ȶȾ) ɔ ɚɐəɚɠɚɞɚəəɌɫ ɩɘɔɝ-

ɝɔɚəəɌɫ ɖɚɘɛɨɪɞɑɜəɌɫ ɞɚɘɚɏɜɌɠɔɫ ɞɌɖɒɑ ɘɚ-

ɏɟɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɧ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ. 

 ȽɔɝɞɑɘɌɞɔɣɑɝɖɔɕ ɚɍɓɚɜ ɔ ɘɑɞɌ-ɌəɌɗɔɓ, 

ɛɜɚɎɑɐɬəəɧɑ Termaat M.F. ɔ ɐɜ. ɐɗɫ ɚɛɜɑɐɑɗɑ-

əɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ ɜɌɓ-

ɗɔɣəɧɡ ɘɑɞɚɐɔɖ ɔɝɝɗɑɐɚɎɌəɔɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ 

ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ, ɚɝəɚɎɧɎɌɪɞɝɫ əɌ 

23 ɖɗɔəɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ. ȺɢɑəɔɎɌɗɔɝɨ 

ɝɗɑɐɟɪɥɔɑ ɘɑɞɚɐɔɖɔ: ɜɑəɞɑəɚɏɜɌɠɔɫ, ȸȼȾ, ȶȾ, 

ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡəɑɢɔɑɘ-99m, ɝɢɔəɞɔɏɜɌɠɔɫ 

ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-111, ɝɢɔə-

ɞɔɏɜɌɠɔɫ ɝ ɏɌɗɗɔɑɘ, ɝɘɑɤɌəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ 

ɝ ɞɑɡəɑɢɔɑɘ-99m ɔ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ 

ɔəɐɔɑɘ-111, ɝɘɑɤɌəəɌɫ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡ-

əɑɢɔɑɘ-99m ɔ ɏɌɗɗɔɑɘ ɔ ȻɉȾ. ȸɑɞɌ-ɌəɌɗɔɓ 

ɐɌəəɧɡ, ɛɚɗɟɣɑəəɧɡ ɛɜɔ ȶȾ, ɝɢɔəɞɔɏɜɌɠɔɔ ɝ 

ɏɌɗɗɔɑɘ ɔ ɜɑəɞɏɑəɚɏɜɌɠɔɔ, əɑ ɛɜɚɎɚɐɔɗɝɫ, ɞɌɖ 

ɖɌɖ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ Ɏɝɑɏɚ 1 ɔɝɝɗɑɐɚɎɌəɔɑ ɛɚ 

ɖɌɒɐɚɕ ɔɓ ɐɌəəɧɡ ɘɑɞɚɐɔɖ. ȽɚɏɗɌɝəɚ ɛɚɗɟɣɑə-

əɧɘ ɜɑɓɟɗɨɞɌɞɌɘ ȻɉȾ ɚɖɌɓɌɗɌɝɨ əɌɔɍɚɗɑɑ ɞɚɣ-

əɚɕ ɘɑɞɚɐɔɖɚɕ ɐɗɫ ɛɚɐɞɎɑɜɒɐɑəɔɫ ɔɗɔ ɔɝɖɗɪ-

ɣɑəɔɫ ɐɔɌɏəɚɓɌ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ. 

ȭɧɗɔ ɛɚɗɟɣɑəɧ ɝɗɑɐɟɪɥɔɑ ɛɚɖɌɓɌɞɑɗɔ ɣɟɎɝɞɎɔ-

ɞɑɗɨəɚɝɞɔ ɔ ɝɛɑɢɔɠɔɣəɚɝɞɔ: 96% ɔ 91% ɝɚɚɞ-

ɎɑɞɝɞɎɑəəɚ ɐɗɫ ȻɉȾ; 82% ɔ 25% ɐɗɫ ɝɢɔəɞɔ-

ɏɜɌɠɔɔ ɝ ɞɑɡəɑɢɔɑɘ-99m; 61% ɔ 77% ɐɗɫ ɝɢɔə-

ɞɔɏɜɌɠɔɔ ɝ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ ɔəɐɔɑɘ-

111; 78% ɔ 84% ɐɗɫ ɝɘɑɤɌəəɚɕ ɝɢɔəɞɔɏɜɌɠɔɔ 

ɝ ɞɑɡəɑɢɔɑɘ-99m ɔ ɗɑɕɖɚɢɔɞɌɘɔ, ɘɑɣɑəəɧɘɔ 

ɔəɐɔɑɘ-111; 84% ɔ 60% ɝɚɚɞɎɑɞɝɞɎɑəəɚ ɐɗɫ 

ȸȼȾ [52]. 

 Hartmann A. ɔ ɐɜ. ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɔɝɝɗɑ-

ɐɚɎɌəɔɑ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ ɞɚɣəɚɝɞɔ ȻɉȾ/ȶȾ ɝɜɑ-

ɐɔ ɛɌɢɔɑəɞɚɎ ɝ əɌɗɔɣɔɑɘ ɞɜɌɎɘɧ Ɏ ɌəɌɘəɑɓɑ ɔ 

ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɜɌɓɎɔɞɔɑ ɡɜɚəɔɣɑɝɖɚɏɚ 

ɚɝɞɑɚɘɔɑɗɔɞɌ. Ƚɜɑɐɔ 33 ȻɉȾ/ȶȾ-ɔɝɝɗɑɐɚɎɌəɔɕ 

30 ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ɛɜɌɎɔɗɨəɚ, əɌ 17 ɔɓ ɖɚɞɚ-

ɜɧɡ ɍɧɗɔ əɌɕɐɑəɧ ɔɓɘɑəɑəɔɫ ɖɚɝɞəɚɕ ɞɖɌəɔ, Ɍ 

əɌ 13 əɑ ɚɍəɌɜɟɒɑəɚ əɔɖɌɖɔɡ ɔɓɘɑəɑəɔɕ. ȭɧɗɚ 

2 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɌ ɔ 1 ɗɚɒəɚ-

ɚɞɜɔɢɌɞɑɗɨəɧɕ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ, ɝɛɑɢɔɠɔɣ-
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əɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ɐɗɫ ȻɉȾ/ȶȾ ɝɚɝɞɌɎɔɗɔ 94%, 

87% ɔ 91%, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɗɫ Ɏɝɑɕ ɏɜɟɛɛɧ 

ɔɝɛɧɞɟɑɘɧɡ; 88%, 100% ɔ 90% -  ɐɗɫ ɛɌɢɔɑəɞɚɎ 

ɝ ɚɣɌɏɌɘɔ ɔəɠɑɖɢɔɔ Ɏ ɚɝɑɎɚɘ ɝɖɑɗɑɞɑ (ɛɚɓɎɚə-

ɖɌɡ); 100%, 85% ɔ 91% - ɐɗɫ ɏɜɟɛɛɧ ɛɌɢɔɑəɞɚɎ 

ɝ ɚɣɌɏɌɘɔ ɡɜɚəɔɣɑɝɖɚɕ ɔəɠɑɖɢɔɔ Ɏ ɖɚɝɞɫɡ ɖɚ-

əɑɣəɚɝɞɑɕ [53]. 

 Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ Kagna O. ɔ ɐɜ. ɍɧɗɌ 

ɛɜɚɎɑɐɑəɌ ɚɢɑəɖɌ ɜɚɗɔ ȻɉȾ/ȶȾ Ɏ ɐɔɌɏəɚɝɞɔɖɑ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɝɞɚ-

ɛɚɕ. Ȯ ɐɌəəɚɘ ɛɜɚɝɛɑɖɞɔɎəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ 

ɟɣɌɝɞɎɚɎɌɗɔ 39 ɛɌɢɔɑəɞɚɎ, ɟ ɖɚɞɚɜɧɡ ɛɜɑɐɛɚɗɌ-

ɏɌɗɚɝɨ əɌɗɔɣɔɑ 46 ɚɣɌɏɚɎ ɔəɠɑɖɢɔɔ ɝɞɚɛ. 

ȺɖɚəɣɌɞɑɗɨəɧɕ ɐɔɌɏəɚɓ ɍɧɗ ɛɚɝɞɌɎɗɑə əɌ ɚɝəɚ-

ɎɌəɔɔ ɏɔɝɞɚɗɚɏɔɣɑɝɖɚɏɚ ɔɗɔ ɍɌɖɞɑɜɔɚɗɚɏɔɣɑɝɖɚ-

ɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɍɜɌɓɢɚɎ, ɛɚɗɟɣɑəəɧɡ Ɏ ɡɚɐɑ 

ɚɛɑɜɌɢɔɔ, ɔ ɛɚɐɞɎɑɜɒɐɬə ɗɌɍɚɜɌɞɚɜəɧɘɔ ɔ ɗɟ-

ɣɑɎɧɘɔ ɘɑɞɚɐɌɘɔ ɐɔɌɏəɚɝɞɔɖɔ. Ƚ ɛɚɘɚɥɨɪ 

ȻɉȾ/ȶȾ əɌɗɔɣɔɑ ɛɜɔɓəɌɖɚɎ ɚɝɞɑɚɘɔɑɗɔɞɌ ɍɧɗɚ 

ɛɚɐɞɎɑɜɒɐɑəɚ Ɏ 18 ɚɣɌɏɌɡ ɔəɠɑɖɢɔɔ ɔ ɚɛɜɚ-

Ɏɑɜɏəɟɞɚ Ɏ 21. Ƚɜɑɐɔ 20 ɓɚə əɌɖɚɛɗɑəɔɫ 18F-

ɀȰȯ 2 ɍɧɗɔ ɜɌɝɢɑəɑəɧ ɖɌɖ ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨ-

əɧɕ ɜɑɓɟɗɨɞɌɞ, Ɍ 5 ð ɖɌɖ ɚɣɌɏɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ 

ɚɝɞɑɚɌɜɞɜɚɛɌɞɔɔ. ȴɝɡɚɐɫ ɔɓ ɖɗɔəɔɣɑɝɖɚɏɚ ɌəɌ-

ɗɔɓɌ ɛɌɢɔɑəɞɚɎ, ȻɉȾ/ȶȾ ɔɘɑɑɞ ɣɟɎɝɞɎɔɞɑɗɨ-

əɚɝɞɨ, ɝɛɑɢɔɠɔɣəɚɝɞɨ ɔ ɞɚɣəɚɝɞɨ ð 100%, 92%, 

95 % ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȺɝəɚɎɧɎɌɫɝɨ əɌ ɌəɌɗɔɓɑ 

ɚɣɌɏɚɎ ɛɚɜɌɒɑəɔɫ, ɓəɌɣɑəɔɫ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, 

ɝɛɑɢɔɠɔɣəɚɝɞɔ, ɞɚɣəɚɝɞɔ ɐɗɫ ȻɉȾ/ȶȾ ɛɚɗɟɣɔ-

ɗɔɝɨ 100%, 93% ɔ 96 % ɝɚɚɞɎɑɞɝɞɎɑəəɚ [54]. 

 Ȼɜɔ ɚɝɞɑɚɘɔɑɗɔɞɑ ɞɌɓɚɎɧɡ ɖɚɝɞɑɕ ȻɉȾ 

ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɞɚɣəɧɘ ɘɑɞɚɐɚɘ ɚɢɑəɖɔ ɝɔɘ-

ɘɑɞɜɔɣəɚɝɞɔ ɔ ɌɖɞɔɎəɚɝɞɔ ɛɜɚɢɑɝɝɌ ɔ ɚɛɜɑɐɑ-

ɗɑəɔɫ ɗɚɖɌɗɔɓɌɢɔɔ ɚɣɌɏɚɎ ɛɚɜɌɒɑəɔɫ, ɣɑɘ 

ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡəɑɢɔɑɘ-99m Ɏ ɝɎɫɓɔ ɝ ɞɑɘ, 

ɣɞɚ ɝɔəɡɚəɐɜɚɓɧ ɞɌɓɚɎɧɡ ɖɚɝɞɑɕ ɔɘɑɪɞ ɝɜɚɐ-

ɝɞɎɚ ɝ ɞɑɡəɑɢɔɑɘ-99m, ɣɞɚ ɓɌɞɜɟɐəɫɑɞ ɔəɞɑɜ-

ɛɜɑɞɌɢɔɪ ɜɑɓɟɗɨɞɌɞɚɎ. 

 ȻɜɑɔɘɟɥɑɝɞɎɌ Ɏ ɛɜɚɎɑɐɑəɔɔ ȺɀɉȶȾ Ɏ 

ɐɚɛɚɗəɑəɔɔ ɖ ɝɢɔəɞɔɏɜɌɠɔɔ ɝ ɞɑɡəɑɢɔɑɘ-99m 

ɍɧɗɔ ɔɓɟɣɑəɧ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ Horger M. ɔ ɐɜ. 

ɝɜɑɐɔ 31 ɛɌɢɔɑəɞɌ ɝ ɛɚɐɚɓɜɑəɔɑɘ əɌ ɔəɠɑɖɢɔɪ 

ɖɚɝɞɑɕ, ɝɐɑɗɌəəɧɘ əɌ ɚɝəɚɎɑ ɖɗɔəɔɣɑɝɖɚɕ ɖɌɜ-

ɞɔəɧ ɔ ɔɓɘɑəɑəɔɕ, ɎɧɫɎɗɑəəɧɡ ɛɜɔ ɛɜɚɎɑɐɑ-

əɔɔ ɝɢɔəɞɔɏɜɌɠɔɔ. Ⱥɝɞɑɚɘɔɑɗɔɞ ɍɧɗ ɛɚɐɞɎɑɜ-

ɒɐɬə ɔɗɔ ɔɝɖɗɪɣɬə ɛɚɝɗɑ ɛɜɚɎɑɐɑəɔɫ ɍɔɚɛɝɔɔ, 

ɚɛɑɜɌɢɔɔ ɔɗɔ ɐɗɔɞɑɗɨəɚɏɚ ɖɗɔəɔɣɑɝɖɚɏɚ əɌɍɗɪ-

ɐɑəɔɫ. ȴɓɘɑəɑəɔɫ əɌ ȺɀɉȶȾ ɍɧɗɔ ɎɧɫɎɗɑəɧ ɟ 

7 ɛɌɢɔɑəɞɚɎ ɝ ɚɖɚəɣɌɞɑɗɨəɧɘ ɔ ɛɚɐɞɎɑɜɒɐɬə-

əɧɘ ɐɔɌɏəɚɓɚɘ ɚɝɞɑɚɘɔɑɗɔɞɌ ɔ ɟ 19 ɛɌɢɔɑəɞɚɎ 

ɍɑɓ ɔəɠɑɖɢɔɚəəɚɏɚ ɛɜɚɢɑɝɝɌ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ. 

ȭɧɗɚ 2 ɗɚɒəɚɛɚɗɚɒɔɞɑɗɨəɧɡ ɔ 2 ɗɚɒəɚɚɞɜɔɢɌ-

ɞɑɗɨəɧɡ ɜɑɓɟɗɨɞɌɞɌ, Ɍ ɜɑɓɟɗɨɞɌɞɧ 1 ɔɝɝɗɑɐɚɎɌ-

əɔɫ ɍɧɗɔ əɑɖɚɜɜɑɖɞəɧ. ɃɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɝɚ-

ɝɞɌɎɔɗɌ 78%, ɝɛɑɢɔɠɔɣəɚɝɞɨ - 86%. ȹɌ ɚɝəɚɎɌ-

əɔɔ ɩɞɚɏɚ ɍɧɗ ɝɐɑɗɌə ɎɧɎɚɐ, ɣɞɚ ȺɀɉȶȾ ɣɌɥɑ 

ɐɌɬɞ ɞɚɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ Ɏ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔ-

ɑɗɔɞɌ, ɣɑɘ ɝɢɔəɞɔɏɜɌɠɔɫ ɝ ɞɑɡəɑɢɔɑɘ-99m [55].  

ȳɌɖɗɪɣɑəɔɑ. 

Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɜɚɏɚ ɚɝɞɑɚɘɔɑɗɔɞɌ əɌ 

ɜɌəəɑɕ ɝɞɌɐɔɔ ɛɜɚɢɑɝɝɌ (Ɏ ɛɑɜɎɧɑ 10-14 ɐəɑɕ) 

ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɫɎɗɫɑɞɝɫ ȸȼȾ, ɞɌɖ ɖɌɖ ɛɜɔ 

ɐɌəəɚɘ ɔɝɝɗɑɐɚɎɌəɔɔ Ɏɚɓɘɚɒəɚ ɎɧɫɎɔɞɨ ɚɞɬɖ 

əɌɐɖɚɝɞəɔɢɧ ɔ ɘɫɏɖɔɡ ɞɖɌəɑɕ, ɔɓɘɑəɑəɔɫ Ɏ 

ɖɚɝɞəɚɘ ɘɚɓɏɑ ð ɚɝəɚɎəɧɑ ɛɜɔɓəɌɖɔ ɓɌɍɚɗɑɎɌ-

əɔɫ Ɏ əɌɣɌɗɨəɚɕ ɝɞɌɐɔɔ. ȭɚɗɑɑ ɛɜɚɝɞɧɘ ɔ ɐɚ-

ɝɞɟɛəɧɘ ɘɑɞɚɐɚɘ ɚɝɞɌɑɞɝɫ ɜɑəɞɏɑəɚɏɜɌɠɔɫ, ɚɐ-

əɌɖɚ ɔɓɘɑəɑəɔɫ Ɏ ɘɫɏɖɔɡ ɞɖɌəɫɡ əɑ ɍɟɐɟɞ ɐɚ-

ɝɞɚɎɑɜəɚ ɚɛɜɑɐɑɗɫɞɨɝɫ. 

 ȹɌ ɛɚɓɐəɔɡ ɝɞɌɐɔɫɡ ɚɝɞɜɚɏɚ ɚɝɞɑɚɘɔɑɗɔ-

ɞɌ (ɣɑɜɑɓ 2 əɑɐɑɗɔ ɛɚɝɗɑ əɌɣɌɗɌ ɓɌɍɚɗɑɎɌəɔɫ), 

ɖɚɏɐɌ ɛɚɫɎɗɫɪɞɝɫ ɔɓɘɑəɑəɔɫ Ɏ ɖɚɝɞəɚɕ ɞɖɌəɔ, 

ɜɑəɞɏɑəɚɏɜɌɠɔɫ ɛɜɔɚɍɜɑɞɌɑɞ ɍțɗɨɤɑɑ ɐɔɌɏəɚ-

ɝɞɔɣɑɝɖɚɑ ɓəɌɣɑəɔɑ: ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɚɝɞɑɚɗɔɓ, 

ɛɑɜɔɚɝɞɌɗɨəɌɫ ɜɑɌɖɢɔɫ, ɟɞɚɗɥɑəɔɑ əɌɐɖɚɝɞəɔ-

ɢɧ, ɛɑɜɔɚɝɞɌɗɨəɧɑ əɌɝɗɚɑəɔɫ, ɜɑɏɔɚəɌɗɨəɧɕ 

ɚɝɞɑɚɛɚɜɚɓ, əɌɜɟɤɑəɔɑ ɝɞɜɟɖɞɟɜɧ ɖɚɝɞəɧɡ ɍɌ-

ɗɚɖ, ɝɑɖɎɑɝɞɜɧ. ȰɌəəɧɑ ɔɓɘɑəɑəɔɫ ɍɚɗɑɑ ɣɬɞɖɚ 

ɚɛɜɑɐɑɗɫɪɞɝɫ ɛɜɔ ȶȾ, əɚ, ɖɌɖ ɔ ɛɜɔ ɜɑəɞɏɑəɚ-

ɏɜɌɠɔɔ, ɐɗɫ ɎɔɓɟɌɗɔɓɌɢɔɔ ɔɓɘɑəɑəɔɕ ɐɚɗɒəɚ 

ɛɜɚɕɞɔ ɍɚɗɨɤɑ əɑɐɑɗɔ. 

 ȾɌɖɒɑ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɕ ɝɞɌɐɔɔ 

ɚɝɞɑɚɘɔɑɗɔɞɌ ɘɚɒəɚ ɔɝɛɚɗɨɓɚɎɌɞɨ ȿȳȴ: ɚəɚ 

ɛɚɓɎɚɗɫɑɞ əɌ ɜɌəəɑɕ ɝɞɌɐɔɔ ɓɌɍɚɗɑɎɌəɔɫ Ɏɧ-

ɫɎɔɞɨ ɚɞɬɖ ɔ ɔəɠɔɗɨɞɜɌɞɔɎəɧɑ ɔɓɘɑəɑəɔɫ Ɏ 

ɘɧɤɢɌɡ ɔ ɘɫɏɖɔɡ ɞɖɌəɫɡ, Ɍ ɞɌɖɒɑ ɝɖɚɛɗɑəɔɫ 

ɒɔɐɖɚɝɞɔ.  

 ȼɌɐɔɚəɟɖɗɔɐəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɝɛɑɤəɚ 

ɔɝɛɚɗɨɓɟɪɞɝɫ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɜɚɏɚ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ. ȾɌɖɒɑ ɝɢɔəɞɔɏɜɌɠɔɫ ɛɚɓɎɚɗɫɑɞ ɚɢɑ-

əɔɞɨ ɝɚɝɞɚɫəɔɑ ɛɌɢɔɑəɞɌ Ɏ ɛɚɝɗɑɚɛɑɜɌɢɔɚəəɚɘ 

ɛɑɜɔɚɐɑ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɛɜɚɎɚɐɔɘɚɕ ɞɑɜɌɛɔɔ. 

 Ȼɜɔ ɛɚɐɚɝɞɜɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ əɌ ɜɑəɞɏɑ-

əɚɏɜɌɘɘɌɡ ɚɍɧɣəɚ əɑ ɚɛɜɑɐɑɗɫɪɞɝɫ ɚɣɌɏɚɎɧɑ 

ɔɓɘɑəɑəɔɫ.  ȸɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɐɌəəɚɕ ɠɚɜɘɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɫɎɗɫɑɞɝɫ ȶȾ. 

 Ȼɜɔ ɡɜɚəɔɣɑɝɖɚɘ ɚɝɞɑɚɘɔɑɗɔɞɑ ɜɑəɞɏɑ-

əɚɏɜɌɠɔɫ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɘɑɞɚɐɚɎ 

ɐɔɌɏəɚɝɞɔɖɔ, ɚəɌ ɛɚɓɎɚɗɫɑɞ ɚɛɜɑɐɑɗɔɞɨ əɌɗɔɣɔɑ 

ɚɣɌɏɚɎɧɡ ɐɑɝɞɜɟɖɞɔɎəɧɡ ɔɓɘɑəɑəɔɕ Ɏ ɖɚɝɞɔ. ȶȾ 

ɛɚɓɎɚɗɫɑɞ ɞɚɣəɑɑ ɎɔɓɟɌɗɔɓɔɜɚɎɌɞɨ ɐɌəəɧɑ ɔɓ-

ɘɑəɑəɔɫ. ȸȼȾ ɞɌɖɒɑ ɫɎɗɫɑɞɝɫ ɐɚɝɞɌɞɚɣəɚ ɞɚɣ-

əɧɘ ɘɑɞɚɐɚɘ ɐɔɌɏəɚɝɞɔɖɔ ɡɜɚəɔɣɑɝɖɚɏɚ ɚɝɞɑɚ-

ɘɔɑɗɔɞɌ. Ȯ ɐɔɌɏəɚɝɞɔɖɑ ɚɝɞɑɚɘɔɑɗɔɞɌ ɛɚɓɎɚə-

ɖɚɎ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɫɎɗɫɑɞɝɫ ȸȼȾ (ɚɝɚɍɑəəɚ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɏɌɐɚɗɔəɔɫ Ɏ ɖɌɣɑɝɞɎɑ ɖɚə-

ɞɜɌɝɞəɚɏɚ ɎɑɥɑɝɞɎɌ). Ȱɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɚɝɞɑɚɘɔ-

ɑɗɔɞɌ ɛɗɚɝɖɔɡ ɖɚɝɞɑɕ əɌɔɍɚɗɑɑ ɞɚɣəɚɕ ɘɑɞɚɐɔ-

ɖɚɕ ɫɎɗɫɑɞɝɫ ȶȾ. Ⱥɝɗɚɒəɑəɔɫ ɚɝɞɑɚɘɔɑɗɔɞɌ 

(ɝɟɍɛɑɜɔɚɝɞɌɗɨəɧɑ Ɍɍɝɢɑɝɝɧ, ɝɎɔɥɔ) ɗɟɣɤɑ Ɏɝɑ-

ɏɚ ɎɔɓɟɌɗɔɓɔɜɟɪɞɝɫ ɝ ɛɚɘɚɥɨɪ ȸȼȾ ɔ ȿȳȴ. 

  

 

 

 
























































